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PabGouas mporpamma mno MaremMaTuke s 5-9 KiaccoB cocTaBlieHa Ha OCHOBe TpeOoBaHMiI K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa3zoBaTebHON MPOTPaMMbl OCHOBHOTO OOIIET0 00pa3oBaHMsI, MPEICTABICHHBIX B DenepaabHOM TOCYJIapCTBEHHOM 00pa30BaTeIbHOM CTaHIApTe
ocHoBHOro 06011ero oopazoBanus (PI'OC OOO0), a Takke MPorpaMMbl BOCTTUTAHUS.

B pabGoueit mporpamme cobOmomaercss mpeeMcTBeHHOCTh ¢ PI'OC HagambHOTO O00IIEro 0OO0pa30BaHMS, YYHUTHIBAIOTCS BO3PACTHBIE U
TICUXOJIOTUYECKHE OCOOCHHOCTH ydamuxcs 5—9 Ki1accoB, MEXIPEAMETHBIE CBSI3H.

INOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma mo maTemaTuke s oOydaromuxcs 5—9 kiaccoB pa3paboraHa Ha ocHOBe DenepanbHOr0 TrOCYJapCTBEHHOIO
00pa3oBaTeNpHOrO CTaHAApTa OCHOBHOTO o0O0mIero oOpa3oBaHUs € Yy4E€TOM U COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABABISAEMBIX K
MaTeMaTHYeCKOMy 00pa30BaHUIO, M TPAAMUIUNA POCCUICKOTO 00pa30BaHHsA, KOTOpbIE OOECHEYMBAIOT OBJAJIEHUE KIIFOYEBHIMH KOMIIETCHIIMSIMU,
COCTAaBJISIONIMMH OCHOBY JUIS HEMPEpPhIBHOTO O00pa3oBaHUs U CAMOPa3BUTHUSA, a TakkKe [EIOCTHOCTh OOUIEKYIbTYPHOTO, JUYHOCTHOIO U
MO3HABATENIBHOTO Pa3BUTHS o0yuarouxcsa. B paboyeil mporpamme y4TeHbl uaeu U nooxkeHus KoHuenuu pa3BUTHs MaTeMaTHYeCKOro 00pa3oBaHus
B Poccuiickoii ®enepanuu. B smoxy mudpoBoit Tpanchopmammu BceX cdep UYEIOBEYSCKOW JEATeILHOCTH HEBO3MOXKHO CTaTh OOpa30BaHHBIM
COBPEMEHHBIM YeJIOBEKOM 0Oe3 0a30BOW MaTeMaTH4eCKOH MOATOTOBKH. YK€ B INKOJIE MaTeMaTHKa CIYXHT OMOPHBIM MPEIMETOM ISl W3Y4eHUS
CMEKHBIX JWCIHIUINH, a IMOCJIE MIKOJBI PealbHONH HEOOXOJAMMOCTHIO CTAHOBUTCS HEMPEPHIBHOE 00pa3oBaHHE, YTO TPEOYET IMOIHOIEHHOW 0a30BOM
o011eo0pa3oBaTeIbHON MOJATOTOBKH, B TOM YHCIIE U MAaTEMAaTUYECKON. DTO 00YCIOBIEHO TEM, UTO B HAIlIM JHHU PACTET YUCIIO MPOPECCHi, CBA3aHHBIX C
HEMOCPEJICTBEHHBIM NMPUMEHEHHEM MaTeMaTHKU: U B cepe SKOHOMHKHU, U B OM3HECe, U B TEXHOJOTMUYECKUX OONACTAX, M Jake B TYMaHUTApPHBIX
cdepax. Takum 06pazoM, KPyr MIKOJIBHUKOB, JUISI KOTOPBIX MAaTEMAaTHKa MOXKET CTaTh 3HAYMMbBIM IIPEIMETOM, PACHIUPSIETCS.

HEJM U OCOBEHHOCTHU U3YYEHUSA YYEBHOI'O ITPEJMETA «MATEMATHUKA» 5-9 KJIACCbBI

[TpropuTeTHBIMU LIENIAIMU 00Y4YEHUSI MaTeMaThKe B 5—9 Kiaccax sBISIOTCS:

e (opMupoBaHHME LIEHTPAIbHBIX MAaTeMaTHUECKUX MOHATHH (YMCllOo, BEIMYMHA, reoMeTpudeckas ¢urypa, nepeMeHHas, BEpOSTHOCTb,
GbyHK1LUs), 00eCTIeYnBaIOIINX TPEEMCTBEHHOCTh U IEPCIEKTUBHOCTh MaTEMATHYECKOT0 00pa3oBaHMs 00yUaroIuxcs;

e MojBeACHHE OOydYarolIMXCsl HAa JOCTYMHOM Ui HUX YPOBHE K OCO3HAHHMIO B3aWMOCBSI3M MaTE€MaTHKH U OKPYKAIOIIEro Mupa,
NOHUMaHHE MaTeMaTHKH KaK 4acTH oOIIel KyIbTyphl UeIOBEUECTBA,;

® pa3BUTHE MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yJaromuxcs, No3HaBaTeIbHON aKTUBHOCTH, UCCIIEOBATEILCKUX YMEHUH,
KPUTHYHOCTH MBILJIEHUS, THTEPECA K U3YYEHHIO0 MaTEMAaTUKH;

e (QopmupoBanue (GyHKIMOHAJIBHOW MaTeMaTHYEeCKOW TI'PaMOTHOCTH: YMEHHs paclo3HaBaTh MPOSBICHUS MAaTEMaTHYECKUX IOHSATH,
00BEKTOB M 3aKOHOMEPHOCTEW B pEalIbHbIX MXMU3HEHHBIX CHUTYalUsX WU MPH HM3YyYEHUH JAPYrUX Y4eOHBIX HPEIMETOB, MPOSBIICHUS
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3aBUCUMOCTEH U 3aKOHOMEpHOCcTeH, (popMynupoBaTh MX Ha S3bIKE MAaTEMAaTWKHM U CO3/laBaThb MAaTEMAaTHYECKUE MOJENH, NPUMEHATh
OCBOCHHBIM MaTEMAaTHYECKUN ammapar il peUICHHWs IPAKTUKO-OPUEHTHPOBAHHBIX 3aJa4, WHTEPIPETUPOBATH M OLICHUBATH
IIOJIy4YEHHBIE PE3YJIbTATHI.

OcCHOBHBIC JTUHHH COJACP)KAaHHU Kypca MaTeMaTHKu B 5—9 kiaccax: «Hucna U BBIYMCICHUNY», «AnreOpa» («AnredpanyecKkue BBIPaKEHUS,
«YpaBHEHUS U HEpaBeHCTBa»), «DyHkuum», «I'eomerpus» («I'eomerpuueckue GUrypsl U UX CBOMCTBa», «M3MepeHHe reOMETPUYECKUX BEIUYHHY),
«BeposTHOCTD U cTaTUCTHKAY. JlaHHBIE TUHUM PAa3BUBAIOTCS MApaUIEIbHO, KaXK/ast B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OJHAKO HE HE3aBHCHUMO
OJlHa OT JIPYroil, a B TECHOM KOHTaKT€ M B3aHMMOJACHCTBHH. Kpome 3TOro, mx oOBEOUHSET JOrWyecKas COCTaBISAIOIIAs, TPAAULMOHHO TMPHCYIIas
MaTeMaTHKe U IPOHMU3BIBAIOIIAs BCE MaTeMaTHYeCKUe Kypchl U cozepkarenbHble JuHuu. ChopmynupoBanHoe B denepanbHOM rocyJapCTBEHHOM
00pa3oBaTeNbHOM CTaHAapTe OCHOBHOIO OOIIEro oOpa3oBaHus TpeOOBaHHE «yMETh ONEPUPOBATh MOHATUSAMHU: ONpEIENICHHE, aKCHOMa, TEeopeMma,
JI0Ka3aTeJIbCTBO; YMEHUE PACIIO3HABATH MCTUHHBIE U JIOKHBIE BBICKA3bIBaHMs, NPUBOAUTH IIPUMEPBHl U KOHTPIIPUMEPBI, CTPOUTH BBICKA3bIBAHUS U
OTPUILIAHUS BBICKA3bIBAaHUI» OTHOCUTCS KO BCEM KypcaM, a (POpMUPOBAHUE JIOIMUECKUX YMEHUN pacipeenseTcs 1o BCeM rojam o0y4eHus: Ha ypoBHE
OCHOBHOro obiero oo6paszoBanus. CojepxaHue o0Opa3oBaHMs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yjibTaTaM OCBOCHHs palboueil mporpaMmsl,
pacrpenei€éHHBIM 10 ToJaM 00yd4eHUs, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHIUIHAIBHBIM BOIIPOCAM O0Oy4JaroIHecs
o0pamianiuch HEOJHOKPATHO, YTOOBI OBJIAJICHUE MATEMAaTHYECKUMHU TTOHATHAMU M HaBBIKAMHU OCYIIECTBIILIOCH TTOCIIE0BATEIBHO U MOCTYIATENBHO, C
cOOJIOIGCHUEM MPUHIUIA MPEEMCTBEHHOCTH, a HOBBIE 3HAHMs BKIIIOYAIHMCHh B OOILIYI0 CHCTEMY MaTeMaTMUYECKHUX IpEACTaBIeHHM oOyuaromuxcs,
pacmpsist 1 yriryostsist €€, o0pa3ysi IpOYHbIE MHOXKECTBEHHBIE CBS3H.

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O TIPEJIMETA <MATEMATHUKA»

[TpakTuyeckas MOJE3HOCTh MAaTEeMaTHKH OOYCIOBJIEHa TeM, YTO €€ MpPEIMETOM SBISIOTCS (PyHAaMEHTalbHbIE CTPYKTYpPbl HAIIEro MUpa:
MPOCTPAHCTBEHHBIE (POPMBI M KOJMUECTBEHHbIE OTHOIIEHUS OT MPOCTEHIINX, YCBAaUBAEMbIX B HEMOCPEJICTBEHHOM OIBITE, IO JOCTATOYHO CIOXKHBIX,
HEOOXOJUMBIX [UISl Pa3BUTHS HAy4YHBIX W TNPUKIAAHbIX HJed. be3 KOHKpETHBIX MaTeMaTW4YeCKUX 3HaHUM 3aTpyJHEHO MOHHMMaHUE NPUHLHUIIOB
YCTpPOMCTBA U UCIIOJIB30BAHUSI COBPEMEHHON TEXHUKH, BOCIPUSITHE U UHTEPIIPETALUs pa3HOOOPa3HOW COLMAIBbHOM, SKOHOMUYECKOM, MOIUTUYEC KON
uHpopmanuu, ManodpdheKTUBHA MOBCEJHEBHAS MPAKTHYECKAs 1eATeIbHOCTh. Kak10My UesoBeKy B CBOEH JKU3HH MPUXOIUTCS BBHIMOIHITH PACUEThI U
COCTaBJIATh aJITOPUTMBbI, HAXOAUTh U MPUMEHATH (POPMYIIbI, BIAAETh TPAKTUUECKUMH TPUEMAaMU T€OMETPUUYECKIX U3MEPEHUI U MMOCTPOSHUM, YNTATh
nH(OpMaIIHIO, TPEJCTABICHHYIO B BUI€ TaOJHIl, JUarpaMM U rpaduKoB, )KUTh B YCIOBUAX HEONPEAECIEHHOCTH U TOHUMATh BEPOATHOCTHBIN XapakTep
CIIy9aliHbIX COOBITHIA.

OHOBPEMEHHO € pacIIupeHueM cdep NMPUMEHEHUs] MaTeMaTHKU B COBPEMEHHOM 00111ecTBe BCE 0oJiee BaKHBIM CTAHOBUTCS MaTeMaTHUYECKH
CTHJIb MBILUICHUS, NPOSBIAIOIIANCI B ONPENEIEHHBIX YMCTBEHHBIX HaBbIKaX. B Ipolecce M3ydeHHs MaTeMaTUKU B apCceHan NMPUEMOB U METOJOB
MBILIEHHS Y€JI0BEKa eCTECTBEHHBIM 00pa30oM BKIIIOUAOTCS MHIYKIMS U IeAYKLHUs, 0000IIeHHe 1 KOHKPETH3ALHs, aHAIU3 U CUHTE3, KJIacCu(uKaIus
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U cucTeMaru3anus, a0cTparupoBaHue M aHajiorus. OOBEKTHl MaTeMaTHYECKUX YMO3AKIIOUEHHH, NpaBHia MX KOHCTPYHPOBAHUS PACKPBIBAIOT
MEXaHM3M JIOTHYECKHX MOCTPOEHHH, CHOCOOCTBYIOT BBIPAOOTKE yMEHHS (OPMYIHPOBaTh, OOOCHOBBIBATH M JOKA3bIBaTh CYXKJICHHS, TEM CAMBIM
Pa3BHBAIOT JOTMYECKOE MbIIUICHHE. Bexymas posb mpuHAIIEKUT MaTeMaTHKe U B ()OPMUPOBAHUU ANTOPUTMHYECKOM KOMIIOHEHTHI MBIIUICHUS U
BOCIIUTAaHUH YMEHUU JEHCTBOBATH 110 33JaHHBIM aJIFOPUTMaM, COBEPLICHCTBOBATh U3BECTHHIE U KOHCTPYHPOBATH HOBBIE. B mporecce pemieHus 3a1au
— OCHOBOH y4eOHOH /JeATEIbHOCTH Ha YPOKaxX MaTeMaTHKH — Pa3BUBAIOTCS TAKXKe TBOPUYECKAs U MPUKJIIaHAS CTOPOHBI MBIIIUICHUSI.

OOyuenue MaTeMaTuke JaET BO3MOKHOCTh Pa3BUBATh Y O0YYAIOMIUXCSA TOYHYIO, PAIMOHATIBHYIO M HH()OPMATHBHYIO pedb, YMEHHE OTOMPATh
HanboJee MoAXOAIINE I3IKOBBIC, CHMBOJIIMYECKHE, TpapUUECKUe CPEACTBA I BEIPAKEHUS CY)KICHUHN U HATJIATHOTO X MPEICTaBICHUSI.

HeoOXxoauMbpIM KOMITOHEHTOM OOIIeH KyJIbTYpbl B COBPEMEHHOM TOJKOBAaHHMHM SIBISICTCS OOIIee 3HAKOMCTBO C METOJAaMHU ITO3HAHUS
JEWCTBUTEILHOCTH, MTPEACTABICHHE O MPEAMETe ¥ METO/IaX MAaTEeMaTHKH, UX OTIMYHHA OT METOJOB JAPYIUX €CTECTBEHHBIX M TYMaHHTapHBIX HayK, 00
OCOOCHHOCTSIX MPUMEHEHHSI MAaTEMaTHKH JUJIsl PEIICHUS HayYHBIX U NPUKIAIHBIX 331a4. Takum o0pa3oMm, MaTeMaTHuecKoe 00pa30BaHUEe BHOCHT CBOU
BKJIaJ B GOpMHUpOBaHHE OOIIEH KyIbTYpPhI YEJIOBEKA.

M3ydyeHne mMaTeMaTUKy TaKXKe CIIOCOOCTBYET ICTETHYECKOMY BOCIIMTAHHUIO YENIOBEKA, MOHMMAHUIO KPAcOThl M M3SIIECTBA MaTeMaTHYeCKUX
paccyXIeHH, BOCIPUATHIO T€OMETPUIECKUX (POPM, YCBOCHHIO UICH CUMMETPHH.

MECTO YYEBHOI'O IPEIMETA «<MATEMATHKA» B YYEBHOM IIJIAHE

B COOTBETCTBUHU C q)eI[CpaJ'II)HBIM FOCYI[apCTBeHHI)IM O6p330BaTeJ'IBHBIM CTaH)IapTOM OCHOBHOTI'O O6HI€FO O6p330BaHI/I$I MaTreMaTukKa SIBJISICTCS
00s13aTeTbHBIM MIPEIMETOM Ha JIaHHOM YypoBHE oOpaszoBanHus. B 5—9 knaccax yueOHbBIN npeameT «MaremaTtrukay TPaAUIMOHHO U3yYaeTcs B paMKax
CIIEYIOIINX Y4eOHBIX KypcoB: B 5—6 Kiaccax — Kypca «Marematuka», B 7—9 Kiiaccax — KypcoB «Anre0pa» (BKIIOYAs AJIEMEHThI CTATUCTHKU U
Teopuu BeposaTHOCTeH) u «['eomeTpus». Hacrosiei mporpaMMoii BBOIUTCS CAaMOCTOSITENIbHBIN y4eOHBIN Kypc «BepOSTHOCTh M CTATUCTHKA.

Hacrosmieit mporpamMmmoii mpeaycMaTpuBaeTcs BhIJICICHUE B Y4eOHOM IUTaHE Ha M3y4YeHHE MAaTeMaTUKH B 5—6 Kjaccax 5 y4eOHBIX 4acoB B
HEJIEI0 B TEUEHUE KaXKJIOTO Trojia 00ydeHus, B 7—9 kiaccax 6 y4eOHBIX 4acOB B HENIETIO B TEUCHHME KaXJOTro roja o0ydeHus, Bcero 952 yueOHBIX
yaca.

Temarndeckoe TUTAHHPOBAHHME YYCOHBIX KYPCOB W PEKOMEHJyeMOE paclpe/elicHHe y4eOHOTO BPEMEHH I HM3Y4YCHHS OTICIBHBIX TEM,
MpeIJIoKEHHBIE B HACTOAIIEH IporpaMMme, HaJl0 pacCMaTpUBaTh Kak MPUMEPHbIE OPUEHTHPHI B IIOMOILb COCTAaBUTENIO aBTOPCKOM paboueil mporpaMMsl
U TIPEXKE BCEro YUuTento. ABTop padoueil mporpaMMbl BIpaBe yBEIUYUTh MU YMEHBIIUTH MPEATOKEHHOE YHCIO YYEOHBIX YaCOB HA TEMY, YTOOBI
yrI1yOUThCS B TEMaTUKY, O0Jiee 3aMHTEPECOBABIIYI0 YUSHUKOB, WIH HAMPABUTh YCHIIWS HA MPEOI0JICHUE 3aTpyaHEeHUH. JomycTHMO TaKXke JIOKaabHOe
nepepacrpe/iesieHie U MepecTaHOBKa AIEMEHTOB COJIep KaHUs BHYTPH JTaHHOTO Kiacca. KonrmuecTBO MpoBEpPOUYHBIX padoT (TEMAaTUUECKUN U UTOTOBBIN
KOHTPOJIb Ka4eCTBa YCBOCHUSI YI€OHOTO MaTepuaia) U UX TUM (CaMOCTOSATEIbHbIC U KOHTPOJIbHBIE pa0OThI, TECThI) OCTAIOTCS Ha YCMOTPEHHUE YUUTEINS.
Taxxe yuuTenb BIpaBe yBENWYUTh WM YMEHBIIUTH YHCIO Y4e€OHBIX 4YacoB, OTBEIEHHBIX B paboueil mporpamme Ha 00O0OIIeHHE, MOBTOPEHHE,
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CHUCTEMATHU3alluIO 3HAHUI O6y‘laI-OH_II/IXCH. EI[I/IHCTBCHHBIM, HO IMPUHOUIIHAIBHO BAXXHBIM KPUTCPHUEM, ABIACTCA NOCTHIXCHHUE PC3YJILTATOB 06y‘lCHI/I5I,
YKa3aHHbIX B HACTOSIICH mporpamme.

INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O IPEIMETA « MATEMATHKA»
HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA30OBAHUS

OcBoenue yueOHOro mnpeamera «MartemaTuka» HOOJDKHO oOOecHeuyuBaTh JOCTHIKEHHE Ha YPOBHE OCHOBHOIO OOIIEro
00pa30BaHUsl CICAYIOIINX JJUIHOCTHBIX, METAIPEAMETHBIX U IPEJIAMETHBIX 00pa30BaTEIIbHBIX PE3yJIbTAaTOB:

JUYHOCTHBIE PE3YJIbTATBI

JIngyHOCTHBIE PEe3yJIbTaThl OCBOCHUS MPOTpaMMBbl yueOHOTo mpeamera «MaTemMaTHuKa» XapaKTepU3yrTCs:
IlaTpuoTHyeckoe BOCHUTAHME:
® T[POSABICHMEM HHTEpEca K IMPOLUIOMY M HACTOSALIEMY POCCUHCKOM MATeMAaTHKH, LEHHOCTHBIM OTHOUIEHUEM K JIOCTHKEHUSIM
POCCHICKMX MAaT€MaTUKOB W POCCUHWCKOM MAaTeMaTHYECKOW IIKOJIbI, K HCIOJB30BAaHUIO 3TUX JIOCTHKEHUW B JPYrMX HayKax M
MPHUKIIATHBIX cepax.
I'pazknanckoe u 1yXOBHO-HPABCTBEHHOE BOCTIUTAHME:
® TOTOBHOCTBHIO K BBHITIOJIHEHHIO OOS3aHHOCTEM TpaKJaHWHA M peajn3allid €ro Ipas, MPEJACTaBICHHEM O MaTeMaTUYeCKHUX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYP, SIBICHHM, MPOIENyp Tpa)kIaHCKOro o0IIecTBa (BBIOOPHI, OMPOCHI U Tp.); TOTOBHOCTHIO K
00CYXXJIEHUIO STUYECKUX MPOOJIEM, CBI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUIN HAayKH, OCO3HAHUEM BaKHOCTH MOPAIHHO-
ATUYECKUX MIPUHLHUIIOB B AEATEIBHOCTH YYEHOTO.
Tpynosoe Bocnintanue:
® VYCTAaHOBKOM Ha aKTHMBHOE Yy4YyaCTHE B PELICHUM NPAKTHUYECKUX 3a1a4d MaTeMAaTHYECKOW HANpPaBIEHHOCTH, OCO3HAHUEM BaXHOCTHU
MaTeMaTU4YeCKoro oOpa30BaHMsI Ha TPOTSHDKCHHHM BCEW JKU3HU JUIsl YCHEMIHOW MpO(EeCCHOHANIBHOM MESITEIbHOCTH U Pa3BUTHEM
HEOOXOMMBIX YMEHUW; OCO3HAHHBIM BBIOOPOM M TOCTPOCHUEM WHJIUBHUAYATHHOW TPACKTOPUU OOPA30BAHUS M KM3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEM.
JcTeTHYECKOE BOCIIUTAHHE:
® CHOCOOHOCTBIO K SMOIMOHATHPHOMY M JICTETHYECKOMY BOCTIPHUSTHIO MATEeMAaTHYECKHX OOBEKTOB, 3aj/lad, PEIICHHM, PACCYXICHUMH;
YMEHHIO BUAETh MATEMATUUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.
IleHHOCTH HAYYHOT'0 MO3HAHMUS:



L] OpI/IeHTaLII/Ieﬁ B ACATCIIBHOCTU Ha COBpeMeHHYIO CI/ICTeMy HayLIHBIX HpCHCTaBJICHI/Iﬁ 06 OCHOBHBIX SaKOHOMepHOCTHX pa3BI/ITI/I$I
4eJI0BEKa, MPUPOALI U 00IIeCTBa, TOHUMAaHUEM MAaTEeMaTHIEeCKON HayKH Kak chepbl 4eT0BEUECKON JAEATEIbHOCTH, 3TANOB €€ Pa3BUTH U
3HAYUMOCTHU IJIA pa3BI/ITI/I$I DUBUWIN3allUK; OBJIAJACHUCM A3BIKOM MAaTCMaTHKU U MaTeMaTI/I‘{CCKOfI Ky.]'[BTypOﬁ KaK CpGI[CTBOM IIO3HAHUA
MHpa; OBJIAJICHUEM NMPOCTEHIIIMMHU HABBIKAMHU HUCCIIEA0BATEIIbCKON IeITEIbHOCTH.
dusuyeckoe BocnuTanue, popMupoBanue KyJabTYPhl 310POBbS U IMOLMHOHAILHOTO 0/1aT0MOJIyYHs:
® TOTOBHOCTBHIO NMPUMEHATh MAaTEMAaTHYECKHE 3HAHUS B HMHTEpPECax CBOETO 370POBbs, BEICHHS 370pOBOTO oOpa3a »XHU3HH (310pOBOE
NMTaHue, COAJIAHCHPOBAHHBIA PEXHM 3aHATHM M OTAbIXa, PEryyisipHas (Qu3nueckas aKTUBHOCTH); CHOPMHPOBAHHOCTHIO HaBBIKA
pedekcun, MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO K€ IpaBa JIPyroro 4yeioBeKa.
IKo0J0rHYecKoe BOCIHTAHHE:
® OpHCHTallMe HAa TPHUMCHEHHWE MATEMaTUYCeCKUX 3HAHWUW JJIs pElICHHsS 3a7ad B OO0JACTH COXPAHHOCTH OKPYKAIOIICH CpEeIbl,
MJIAHUPOBAHUS TIOCTYIKOB M OIEHKH MX BO3MOXKHBIX IMOCJECACTBUH I OKPYXKAIOIIEH Cpebl; OCO3ZHAHHEM TII00abHOTO XapakTepa
HKOJIOTMYECKUX MPOOJIEM U MyTEH UX PELICHHUS.
JIn4HoCTHBIE pe3yabTaThl, 00eceunBAIOIINE AANTANHIO 00Y4AI0LIErocs: K H3MEHSIOIUMCS YCIOBUSAM CONMATBHON M MPHPOAHOM Cpe/ibl:
® TOTOBHOCTHIO K JICHCTBUSM B YCJIOBHUAX HEONPEACNEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH KOMIETEHTHOCTH 4epe3 MPaKTHYECKYIO
JEeSITENIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y IPYTUX IIOJeH, mpuoOpeTaTh B COBMECTHON JESTEIbHOCTH HOBBIE 3HAHUS, HABBIKH U
KOMIIETEHIIMH U3 OTbITA APYTHX;
® HEOOXOAUMOCTHIO B JOPMUPOBAHUHU HOBBIX 3HAHUH, B TOM uncie GOpMYyIUPOBATH HIEH, TOHITUS, TUTIOTE3bl 00 0OBEKTaX U SBICHUSX,
B TOM YHCIIe paHee HE U3BECTHBIX, OCO3HABATh Ne(DUIINTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, MIIAaHUPOBATh CBOE PAa3BUTHUE;
® CIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYaIlMI0, BOCIPUHUMATH CTPECCOBYIO CHUTYAIMI0 KaK BBI3OB, TPEOYIOIIHMI KOHTPMEp,
KOPPEKTUPOBATh MPUHUMAEMbIE PEIIeHUs U JNeHCTBUS, (OPMYIUPOBATh U OIIEHHUBATh PUCKHU M MOCJIEACTBUs, POPMUPOBATH
OITBIT.

METANIPEAMETHBIE PE3YJIbTATBI

MeranpeaqMeTHble pe3yJIbTaThl OCBOSHHS MPOTpPaMMBI ydeOHOro TmpeaMera «MareMaThKay XapaKTepU3yIOTCs OBJIaJICHUEM
VHUBEPCANbHLIMU ~ NOZHABAMENbHBIMU — OCUCMBUAMY,  YHUBEPCANbHLIMU ~ KOMMYHUKAMUGHBIMU — OCUCMBUAMU U  YHUBEPCATbHLIMU
PecyIAMUGHBIMU OCUCMEUIMU.

Yuueepcanvnvie noznasamensuvie oOeilicmsus obecneyugarom Gopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCO8 00YUAIOUUXCH

(oceoeHUe Memo008 NO3ZHAHUA OKPYIHCAIOue20 MUpd; NpUMeHeHUe JI0SUYECKUX, UCCIe008ameNbCKUX onepayull, ymenui pabomams c

ungopmayueti).



ba3oBrble Jornueckue aeiicTBUA:

BBISBIIATE W XapaKTEPH30BaTh CYIICCTBEHHbIC NPH3HAKM MaTEeMaTHYECKUX OOBEKTOB, MOHATHH, OTHOUICHHH MEXIy IMOHSTHSIMH;
(GopMyIHpOBaTH ONpPENENCHNs TOHATHH; YCTaHABIMBATh CYIIECTBEHHBIH NPU3HAK KIACCU(HUKALUK, OCHOBaHMS IS O0OOLICHUS U
CpaBHEHUS, KPUTEPUH ITPOBOIMMOTO aHAIN3A;

BOCHPUHHUMATh, (OPMYIHPOBATH U MPEe0OPa3OBBIBATh CYKACHUS: YTBEPAUTEIbHBIC U OTPHLIATEIbHbIC, CAMHUYHBIC, YACTHBIC W OOIIHE;
YCIIOBHBIE;

BBIABJIATE MATCMATUUYCCKHUEC 3aKOHOMCPHOCTH, B3aUMOCBA3UM W IPOTHUBOPCUHUA B q)aKTaX, JaHHBbIX, Ha6JHOI[eHI/ISIX U YTBCPKACHUAX,
npeanarath KpUTEPUH JJIS BBISIBICHUS 3aKOHOMEPHOCTEH U IIPOTHBOPEUHNH;

ACJIaTh BBIBOALI C UCITIOJIb30BAHHUEM 3aKOHOB JIOTUKHU, ACAYKTHUBHBIX U HHAYKTUBHBIX YMO3aKJ'IIO‘-IeHI/H\/JI, YMO?;aKJIIO‘-ICHI/Iﬁ 110 aHaJIOTHUH,
pa3OupaTh J0Ka3aTelnbCTBA MAaTEMAaTUYECKHX YTBEP)KACHUH (TpsIMbIE W OT MPOTHBHOTO), MPOBOAUTH CAMOCTOSATEIFHO HECIIOMKHBIC
JIOKa3aTeIbCTBA MaTeMAaTUYECKUX (DaKTOB, BBHICTPAUBATh ApryMEHTAIUIO, MPUBOIUTH NPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH
COOCTBEHHBIE PacCyXICHUS;

BBIOMpATH CIIOCO0 perieHus yueOHOH 3a/1auu (CpaBHUBATH HECKOJIBKO BapUAHTOB PELICHUS, BRIOMPATh HanOoIIee MoIXOAAIIHN ¢ y4ETOM
CaMOCTOSTENIBHO BBIJICIICHHBIX KPUTEPHEB ).

ba3oBrle ncciaenoBareJbcKue AeHCTBHUA:

UCTIOJIB30BaTh BOTPOCHI KaK HMCCIIENOBATENbCKUNA WHCTPYMEHT MO3HAHUs; (POpMyIUpOBaTh BOIMPOCH], (PUKCHUPYIOIIAE MTPOTHBOPE 4HeE,
npobJeMy, CaMOCTOATENBHO YCTaHABIMBATH UICKOMOE U JIaHHOE, (JOPMHUPOBATH TUTIOTE3Y, ApT'yMEHTHPOBATH CBOIO IMO3UIIHIO, MHEHHE;
IPOBOAUTH IO CaMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY HECIIOKHBIN SKCHEPHUMEHT, HeOOJbIIOE HCCIEOBAaHHE MO YCTaHOBJICHHIO
0COOEHHOCTEH MaTeMaTH4eCKOro 00bEKTa, 3aBUCHMOCTEH 00BEKTOB MEX1y COOOM;

CaMOCTOSITENIbHO (OPMYIHPOBaTh 000OIIEHNS U BBIBOJBI MO pe3yibTaTaM IPOBEIEHHOIO HAOIOJEHUS, HUCCIIEAOBAaHUs, OLECHUBAThH
JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB, BIBOJAOB U 0000 LICHMIA;

IPOTHO3UPOBATh BO3MOYKHOE pPa3BUTHUE MPOLIECCA, a TAKXKE BBIIBUraTh MPENOI0KEHUS O €r0 pa3BUTHH B HOBBIX YCIOBHUSX.

Pabora ¢ undopmanueii:

BBISIBJISITh HEJJOCTATOYHOCTh U U30BITOYHOCTH HH(POPMAITNH, TAHHBIX, HEOOXOIUMBIX JJIsl PEIICHUS 3a/1a4H;

BBIOUpaTh, aHATM3UPOBAThH, CHCTEMAaTU3UPOBATh U HHTEPIIPETHPOBATH HHPOPMAIIHIO pa3INYHBIX BUJIOB U JOPM MPEACTABICHUS;
BEIOMpaTh (hOpMY IpeIcTaBiIeHUS HH(POPMAIMK ¥ WUTFOCTPUPOBATEH PEIIaeMble 33Jlaud CXeMaMH, TuarpaMMaMu, HHOW TpaduKoi u UX
KOMOWHALIUSIMU,

OIICHUBATh HAJEKHOCTh HH(POPMAIIMH 110 KPUTEPHSM, MTPEIOKEHHBIM YIUTEIEM HITH CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.



1)
OO1enue:

YHueepcanvnvie KommynukamugHule oeticmaus obecneuusarom chopmMupo8anHoOCms COYUAIbHBIX HABLIKOE 00YUAOUWUXCAL.

BOCIIPUHUMATh U (POPMYJIMPOBATh CYXkJEHHUS B COOTBETCTBHM C YCJIOBHUSMHU U LEISIMM OOILEHUS; SCHO, TOYHO, IPAMOTHO BBIpaKaTh
CBOIO TOUKY 3PEHHUS B YCTHBIX U NHUCBbMEHHBIX TEKCTaxX, JaBaTh MOSCHEHMs 110 X0y PELICHUs 3aJlaud, KOMMEHTHPOBATh MOJTY4YEHHBIN
pe3yibTar;

B XO0J€ OOCYXIEHMs 3a/aBaThb BOIPOCHI 10 CYIIECTBY OOCYXIaeMOil TeMbl, MpOoOJieMBbl, PElIaeMON 3ajauM, BbICKa3blBaTh HUJEH,
HalleJICHHbIE Ha IIOUCK PELEHUS; COIIOCTABIATh CBOU CYXJIEHUS C CY)KICHUSAMHU APYrHMX YYaCTHUKOB AMANOra, oOHapyKMBaTh pa3jinyue
¥ CXOJICTBO TIO3HIIMI; B KOPPEKTHOU (hopme (HopMyTHpoBaTh pa3HOTIACHS, CBOU BO3PAKCHUS;

OpPEICTaBIATh PE3yNbTaThl pEIIEHUS 3aJlaud, SKCIEePUMEHTa, MCCIEJOBAaHUsA, IIPOEKTa; CaMOCTOATENbHO BbIOUMpATh Qopmar
BBICTYIIJICHUS C YUETOM 3aJay IPE3eHTallui U OCOOEHHOCTEN ayAUTOPUH.

CoTpyIHUYECTBO:

2)

JUYHOCMU.

IOHUMATh U UCII0JIb30BaTh IPEUMYILECTBA KOMAHIHOW U MHMBHU1yadIbHON pabOThI IPU pelIeHUH YUeOHbIX MaTEeMaTHUECKUX 3a/1a4;
NPUHUMATh II€Jh COBMECTHOM JeSITEIbHOCTH, IUIAHWPOBAaTh OPTraHU3AIMI0 COBMECTHOW paloThl, pachpenessTh BUABI pPadoT,
JIOrOBapHUBaThCs, 00CYXIaTh MIPOLIECC U pe3yabTaT paboThl; 000011aTh MHEHHS HECKOJIBKUX JIHO/IEH;

y4acTBOBaTh B IPYNNOBBIX (hopMax paboThl (0OCYXkaeHHsS, OOMEH MHEHHUSMH, MO3IOBbIE HITYpPMBbI U Jp.); BBIIOJIHSATH CBOIO YacCTh
paboThl U KOOPAMHUPOBATH CBOM JEHCTBUS C APYTMMHU Yj€HAMH KOMAaH/Ibl; OIIEHUBATh Kaue€CTBO CBOETO BKJa/ja B OOIMIMH MPOAYKT IO
KpUTEpUsIM, cHOPMYJINPOBAHHBIM YYACTHUKAMU B3aUMOAEHCTBUS.

Yuusepcanvnvie pezynamuenvie Oeiicmsusi obecneuusarom GopmMupo8anue CMbICI08bIX YCMAHOBOK U JHCUSHEHHLIX HABLIKOG

CaMoopr aHU3alus:

CaMOCTOSITENIbHO COCTAaBJISATh IJIaH, AJITOPUTM PELeHUs 3a/adyd (WM €ro 4acTh), BRIOMpaTh COCO0 pEeHIeHHs] C YYETOM HMEIOIIUXCS
pPECypcoB U COOCTBEHHBIX BO3MOKHOCTEH, apIryMEHTUPOBATh U KOPPEKTHPOBATh BAPHUAHTHI PELLICHUH ¢ y4ETOM HOBOM MH(OpMAIIH.

CaMOKOHTpOIIb:

BJIAJIETh CIOCOOAMU CaMOIPOBEPKU, CAMOKOHTPOJIS IIpOIiecca U pe3yibTaTa pellieH!sl MaTeMaTHYeCKOo 3a1a4H;
IPEABUAECTh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPU PEIICHUM 337a4M, BHOCUTh KOPPEKTHUBBI B JIESITEIIBHOCTh HA OCHOBE HOBBIX
00CTOSITENLCTB, HAMIEHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHE pe3yjibTaTa JAEATEJbHOCTH MOCTAaBICHHOW LENIW U YCIOBUSAM, OOBACHATh NPUUYMHBI JTOCTH)KEHUS WIN
HEJOCTHXKEHUS 18]I, HAXOAUTh OIIMOKY, JaBaTh OLEHKY PUOOPETEHHOMY OMBITY.



INPEAMETHBIE PE3YJIbTATbBI

[IpenmerHble pe3ynbTaThl OCBOCHMs paboyeil mporpaMmbl IO MaTeMaTHKE IPEACTaBIEHbl 10 rojaM OOydeHHUs B CIEIYIOIUX pas3jenax
IIpOrpaMMbl B paMKax OTAEJIbHBIX KypcoB: B 5—6 Kilaccax — Kypca «MaremaTtuka», B 7—9 kiaccax — KypcoB

«Anredpay, «I'eomeTpus», «BeposSTHOCTh U CTATUCTHKAY.

Pa3BuTHE nOrMuecKux MpeacTaBIeHU U HaBbIKOB JIOTHYECKOTO MBIIUIEHHS OCYIIECTBISETCS HA NMPOTSKEHUHU BCEX JIET 00yuyeHUs: B OCHOBHOM
IIKOJIE B paMKax BCEX Ha3BaHHBIX KypcoB. [lpeamonaraercsi, 4TO BBITYCKHUK OCHOBHOM IIKOJBI CMOYET CTPOUTH BBICKA3bIBAHMUS U OTPULIAHUS
BBICKA3bIBAaHUM, PAclO3HABATh MCTHHHBIE U JIO)KHBIE BBICKA3bIBAHUSA, MPUBOAUTH IPUMEPBl U KOHTPIIPUMEPHI, OBJIAZEET NOHITUIMMU: OIPEACICHUE,
aKCHOMa, TEOpeMa, J10Ka3aTeJIbCTBO — M HAyYUTCS UCIOJIb30BATh UX IPHU BBHIIIOJHEHUN YUeOHBIX U BHEYUEOHBIX 3a/1ay.

PABOYASA INPOI'PAMMA YYEBHOI'O KYPCA «MATEMATHUKA» 5-6 KJIACCbI
HEJN U3YYEHUSA YYEBHOT'O KYPCA

[TpropuTeTHBIMU LIETAMU O0yUEHUSI MaTEMAaTUKE B 5—O6 Ki1accax sIBISIFOTCS:

e [poaoIKeHHE (HOPMUPOBAHMS OCHOBHBIX MAaT€MaTUYECKUX HMOHATHH (4MCII0, BEIUYMHA, FreoMeTpudeckas (urypa), odecrnednBaronmx
MPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MaTEMaTUYECKOTO 00pa30BaHUsl 00yUarOIINXCS;

® Da3BUTHE MHTEJUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00yUaromuxcs, M03HABATENbHOM aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHHH,
UHTEpeca K U3YYCHUIO MAaTEMATHUKU;

® [0JIBEICHUE O0YYAOLINXCS Ha JJOCTYITHOM JJIsl HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3M MaTEMaTHKU U OKPYKAOILEr0 MUPa;

e (opmupoBanue (GYHKIMOHAIBHOM MaTeMaTUYECKOM TPaMOTHOCTHM: YMEHHUs paclo3HaBaThb MaTeMaTH4YecKue OOBEKThI B peasIbHbIX
JKU3HEHHBIX CHTyalUsX, IPUMEHSATH OCBOCHHBIE YMEHUS Ul PEUICHUS IPAKTUKO-OPUEHTHPOBAHHBIX 3a7a4, WHTEPIPETUPOBATH
[IOJIYYEHHBIE PE3YIbTAThl U OLEHUBATH UX HA COOTBETCTBUE MPAKTUYECKON CUTYALUH.

OcCHOBHBIE JIMHHUM COJIEpXKAaHUS Kypca MaTeMaTHKH B 5—6 Kiaccax — apudmerndeckas M TeOMeTpHUyecKas, KOTOpble pPa3BHBAIOTCA
napajiesibHO, KaX/J1asi B COOTBETCTBUHU C COOCTBEHHOMN JIOTUKOM, OHAKO, HE HE3aBUCUMO OJ[HA OT JPYrod, a B TECHOM KOHTAaKTE€ U B3aUMOCHCTBUH.
Taxoke B Kypce MPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTaMH alreOpbl U OMUCATENbHON CTaTUCTHKY.

W3ydyeHue apupMeTHUeCKOro MarepHuaja HAauMHAeTCs CO CHCTEMAaTH3allud U pa3BUTHUA 3HAHUM O HATypalbHBIX YHCIaX, MOJYyYEHHBIX B
HavyanpHOM mikose. [Ipu 3TOM COBepIIEHCTBOBAHWE BBIYUCIUTENBHON TEXHUKHM M (OPMHUPOBAHHME HOBBIX TEOPETHUECKUX 3HAHUN coyeTaercs C
Pa3BUTHEM BBIYUCIUTENLHON KYJIbTYphl, B YACTHOCTU ¢ 00y4Ye€HHEM MPOCTEHIINM NMpUEMaM MPUKHUIKH U OLEHKU PEe3yJIbTaTOB BeIUMCIeHUH. 3yuenue
HAaTypaJIbHBIX YHCE IPOJOJIKAETCS B 6 KIacce 3HAaKOMCTBOM C Ha4aJIbHBIMH MOHATUSMU TEOPUN JEITHUMOCTH.



Jpyroii kpynHblii OJOK B COAEpKaHUU apU(PMETUUYECKON JUHUM — 3TO Apodu. Hayamo m3yueHus: OOBIKHOBEHHBIX M AECATHYHBIX JpoOei
OTHECEHO K 5 Kjlaccy. DTO NEpBbIM 3Tal B OCBOEHUH JApo0ei, Korja MpouCcXOJUT 3HAKOMCTBO C OCHOBHBIMM HMJESIMM, NOHATUAMH TeMbl. Ilpu 3Tom
paccMOTpeHHe OOBIKHOBEHHBIX Ipo0Oei B IOJHOM 00BbEME MPeLIeCTBYET U3YUEHUIO AECATHUHBIX IpO0ei, 4To 11e€71ec000pa3HO ¢ TOUKU 3PEHUs JIOTUKU
M3JI0KEHUSI YMCIIOBOW JIMHUM, KOTJa MpaBuja ACHCTBUH C AECATHUYHBIMU JAPOOSMH MOXKHO OOOCHOBAThH YK€ M3BECTHBHIMH aJITOPUTMAMHU BBITOTHEHHUS
JIEUCTBUH C OOBIKHOBEHHBIMH JIpOOSMHU. 3HAKOMCTBO C JECATHYHBIMH JPOOSMH pACIIUPUT BO3MOXKHOCTH Ui TOHMMAaHUS OOy4YaroIIMMUCS
IIPUKJIAHOTO IPUMEHEHUSI HOBOM 3allMCH IPU U3YyYEHUH APYTUX MPEIMETOB U IIPU MNPAKTUUYECKOM HcIosib30BaHuu. K 6 kinaccy oTHecéH BTOpoil ATan
B M3YYEHHUH JApOoOei, rie MpOHCXOIUT COBEPUICHCTBOBAHWE HABBIKOB CPAaBHEHUS M MpeoOpa3oBaHMs poOel, OCBOCHHE HOBBIX BBIYMCIMTEIBHBIX
JITOPUTMOB, OTTAQUYMBAaHUE TEXHUKU BBIYMCICHUH, B TOM YHCIIE 3HAUEHHH BBIpAXXEHUH, colepKalluX U OOBIKHOBEHHBIE, U JECATHYHBIE JIPOOH,
YCTaHOBJICHHE CBSA3EH MEX1y HUMH, PACCMOTpPEHHME MPUEMOB PELICHUs 3aJ1ad Ha JApoOu. B Havane 6 kilacca MpOUCXOAMT 3HAKOMCTBO C MOHSTHEM
IPOLIEHTA.

OCOOEHHOCTBIO M3YYEHHUS IMOJIOKUTEIbHBIX M OTPULATEIbHBIX YHMCEN SABJSIETCS TO, YTO OHM TAaKXKE MOI'YT PaccMaTpUBaTbCs B HECKOJIBKO
3TanoB. B 6 kinacce B Havase u3ydeHus TeMbl «llojgoxuTenbHble M OTpULATEIbHbIE YHCIa» BblAeNAeTCs noareMa «lLlenble yncna», B paMKax KOTOPOi
3HAKOMCTBO C OTPHUIATEIbHBIMU YUCIIAMHU U JEHCTBUSIMU C MOJOXKHUTEIbHBIMUA U OTPULIATEIbHBIMU YMCIIAMU IPOUCXOUT Ha OCHOBE CO/IEPIKATEIBHOTO
[0/IX0J1a. JTO MO3BOJIAET HA JOCTYIIHOM YPOBHE IO3HAKOMUTH YHalIMXCS MPAKTUYECKU CO BCEMU OCHOBHBIMHM IOHSATHSMHU TEMbI, B TOM YHCJE U C
IpaBWJIaMU 3HAKOB MU BBIIOJIHEHUU apu(METUUYECKUX AeUCTBUN. V3yueHne paloHanbHBIX YMCEN HA 3TOM HE 3aKOHUYUTCS, a Oy/AeT MPOAO0IKEHO B
Kypce anredpbl 7 Kilacca, 4TO CTaHET CIEAYIOIIMM IPOXOJOM BCEX NPUHIMUIHAIBHBIX BOIIPOCOB, TEM CaMbIM pa3feleHHE TPyIHOCTEH obierdaer
BOCIIpHUSATHE MaTepHaa, a paclpeielieHne BO BpeMEHHU CIIOCOOCTBYET MPOYHOCTH PUOOPETaeMbIX HaBBIKOB.

[Ipu oOydyeHuHU peleHHI0 TEKCTOBBIX 3aJad B 5—6 Kiaccax HCHOJIB3YIOTCS apu(MeThdyeckue NpUEMbI pelieHHs. TekcToBble 3aaau,
pelaeMble PH 0TPaOOTKE BHIYUCIUTENBHBIX HABBIKOB B 5—6 Kilaccax, pacCMaTpUBAIOTCS 3a/1aud CIEAYIOUIMX BUIOB: 33/1a4M Ha IBWKEHHE, HA YacTH,
Ha MOKYIIKH, Ha padoTy M MPOU3BOJUTENILHOCTh, HA MPOLIEHTHI, HA OTHOLIEHUS U mponopuun. Kpome Toro, oOyuarommecs 3HaKOMSTCS € MPUEMaMHU
pelieHus 3a1a4 nepebopomM BO3MOKHBIX BapHAHTOB, y4yaTcsi paboTaTh ¢ HH(pOpMaluel, IpeICTaBIeHHON B opMe TaOIHIl WIH TUarpamMmm.

B paboueii nporpamme mpenycMoTpeHO (GOpMUpPOBaHUE MPOINEIEBTUYECKUX areOpandeckux npeacraBieHuil. bykBa kak cHMBOJI HEKOTOPOTO
qyciia B 3aBUCUMOCTH OT MaTeMaTHYeCKOT0 KOHTEKCTa BBOJUTCS MOCTENEHHO. bykBeHHas CUMBOJMKa HIMPOKO HCIOIb3YETCs MPEKIE BCEro s
3anucu o0IMX YTBEPKACHUN U TPEIOKEHUH, (POpMYII, B YACTHOCTH ISl BBIYMCIEHUSI TEOMETPUYECKUX BEJTMUMH, B KAUECTBE «3aMECTUTEIIS YncIa.

B kypce «Marematuku» 5—6 KJIaccoB MpeACTaBI€HA HArjsiiHas TE€OMETpHsl, HampaBieHHas Ha pa3BUTHE OOPa3HOTO MBIIIICHUS,
MPOCTPAHCTBEHHOT'O BOOOpaKEHUSI, N300pa3UTENbHBIX YMEHUI. DTO BaXKHBIN dTal B U3yYEHUH T'€OMETPHUM, KOTOPBIM OCYILECTBIISETCS HA HAIJIAHO-
MPAaKTUYECKOM YPOBHE, OMHMpAeTCs Ha HarisgHO-0oO0pa3Hoe MbllUIeHHe oOyvaromuxcs. bosbinas ponb OTBOAMTCS MPAKTUYECKOH JesITeIbHOCTH,
OIBITY, SKCIEPUMEHTY, MojenupoBaHuio. OOydaromuecs 3HAKOMSATCS C TEOMETPUYECKMMM (PUrypaMu Ha IUIOCKOCTH M B NPOCTPAHCTBE, C UX
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IPOCTEHIIMMU KOH(QUrypauusMu, ydarcs U300pakaTb MX Ha HEJIMHOBAHHOW M KieT4aTod Oymare, paccMaTpHBarOT HUX INpocTeiiue cBoiictBa. B
Iporecce U3y4eH!s HarsiIHOM reOMEeTpUH 3HaHUs, [T0JyYeHHbIE 00yJalOIIMMHUCS B HAYaJIbHOW IIKOJIE, CHCTEMAaTU3UPYIOTCS M paCIIUPSIOTCS.
MECTO YYEBHOI'O KYPCA B YYEGHOM IIJIAHE
CornacHo yuebHOMY IJIaHy B 5—6 KJlaccax M3y4aeTcsi MHTETPUPOBAHHBIN mpenMeTr «MaTeMaTuka», KOTOPBIA BKJIIOYACT apu(MeTHUECKUi
MaTepuai U HarJIIHyI0 T€OMETPHIO, a TAK)KE IPOIEAEBTUUECKHUE CBEICHUS U3 aJIr€Ophl, 2JIEMEHTHI JIOTMKU U Hayajla OMUCATEIbHOW CTATUCTUKHU.
VY4eOHbIH TUIaH HA U3yYCHHE MAaTeMAaTUKU B 5—6 Ki1accax OTBOJMT HE MEHee 5 yuyeOHBIX YacOoB B HEEIIO B TEUEHUE KaXJIOTO rojia 00y4eHus,
Bcero He MeHee 340 y4eOHBIX YacoB.

COJEPKAHUE YYEBHOI'O KYPCA <MATEMATHUKA» (IIO T'OJAM OBYYEHUA)

5 kaace

HarypanbHble unciia u HyJb

Hatypanbnoe uucio. Psg Harypanbabix uncen. Yucno 0. U300paskeHue HaTypaabHBIX YUCeT TOUKAaMHU Ha KOOPIUHATHOM (YMCIOBOI) MPSMOIA.

[To3uumoHHas cucreMa cuuciieHus. Pumckas Hymepanusi Kak IpuMep HEMO3UIMOHHOW CUCTEMBI CUMCIIEHU. [lecaTuuHas cucrema CUMCIEHUs.

CpaBHeHHME HATYpaIbHBIX YUCEN, CPABHEHHUE HATYPAIbHBIX uncen ¢ HylaéM. CriocoObl cpaBHeHUs. OKpYTIIeHHE HATYPAIbHBIX YHUCEIL.

CroxxeHue HaTypaJlbHBIX YKCENI; CBOMCTBO HYJISI MPU CIIOXKEHUHU. BrlunTaHue Kak JEeWCTBUE, 00paTHOE CIOKEHUIO. Y MHOKEHHUE HATYpPaIbHBIX
YHUCEJN, CBOMCTBA HYJISI U €UHUIIBI TP YMHOXXEHHH. JeeHne Kak JneicTBre, oOpaTtHoe YMHOKEHUI0. KOMIOHEHTHI NEeNHCTBUM, CBSI3b MEXy HUMH.
[IpoBepka pesynpTaTa apudmerudeckoro nedcTBus. llepeMecTuTenbHOE M coYeTaTENbHOE CBOMCTBA (3aKOHBI) CIOKEHUS W YMHOXKEHUS,
pacmpeenuTeTbHOe CBOMCTBO (3aKOH) YMHOXKEHHUSI.

Hcnons3oBanue OYKB sl 0003HaUEHUSI HEM3BECTHOTO KOMIIOHEHTA U 3allMCH CBOMCTB apuU(PMETHUECKUX JACHCTBUM.

Jenutenu u KpaTHbIE YKcia, pa3liokKeHue Ha MHokuTenu. [Ipocteie u coctaBHble uncna. [lpusnaku nenumoctu Ha 2, 5, 10, 3, 9. [lenenue c
OCTaTKOM.

CreneHs ¢ HATYpaJIbHBIM MOKa3aTeIeM. 3alicCh YMCia B BUJE CYMMBI Pa3psiIHbIX CIaracMbIX.

UucnoBoe BbIpakeHH€. BpruncieHne 3HaYE€HU YUCIIOBBIX BBIPAXKEHHI; TOPSAOK BBIMOJHEHHS AeHCTBUH. Mcronb30BaHne MPU BBIYMCIECHUAX
MIEPEMECTUTEITHFHOTO M COYETATEIIHHOTO CBOMCTB (3aKOHOB) CIIOKEHHUS U YMHOXKEHHS, PACIIPEIETUTEIILHOTO CBOMCTBA YMHOKEHUSI.

Hpobu

[IpencraBienue o ApoOU Kak crocoOe 3amucH 4acTH BenuuuHbl. OObIKHOBEHHBIC qpoou. [IpaBuibHbIE U HeMpaBWIbHEIE IpoOu. CMenanHas
IpoOb; MpeACTaBIeHUE CMEIIAaHHOW JpoOH B BHJI€ HEMPABUILHOW IpOOM M BBIACIEHUE LIET0M YacTH YUCIa U3 HempaBUIbHON apoou. M300paxeHue
npobeii ToukaMu Ha 4ucioBoi mpsiMoii. OcHOBHOE cBOMCTBO aApobu. Cokparenue apooeii. [IpuBenenue npodu k HoBoMmy 3HameHarento. CpaBHEHUE
IpoOeii.
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CrnosxeHue u BblUMTaHUE ApoOel. YMHOXKEHHUE U JiejeHne Ipo0deil; B3auMHO-o0paTHble 1poOu. Haxoxk/ieHne 4acTu 1ejaoro U LeJoro 1o ero
YacTH.

Hecsatuunas 3anuchk ApooOeit. IIpencraBnenue necaTUUHON ApoOM B BHJIE OOBIKHOBEHHOW. M300paxkeHue ACCATUYHBIX APOOCH TOUYKaMHu Ha
YHCI0BOH npsiMoii. CpaBHEHHE AECATUYHBIX APOOCH.

ApudmeTndeckne IeHCTBUS ¢ JECATHIHBIME Ipo0siMu. OKpyTiieHHE IeCATUYHBIX IPOOEH.

Pemenue TekcTOBBIX 3a/1a4

Pemienne TeKCTOBBIX 3amad apuMETHUECKUM crocoOoM. Perienne normdeckmx 3anad. PemieHue 3amad mepeOOpoM BCEX BO3MOKHBIX
BapuaHToB. Mcrionp30Banue Npu pelieHN  3a1a4 TaOIHI] U CXEM.

Pemenue 3amau, copeprkalux 3aBUCHUMOCTH, CBSA3BIBAIOLIME BEIMYMHBL: CKOPOCTb, BPEMs, PACCTOSIHUE; II€HA, KOJMWYECTBO, CTOMMOCTD.
Enaunuibr usmepenus: Macchl, 00bEMa, LIeHbl; pACCTOSHUS, BpEMEHH, CKOPOCTH. CBS3b MEXKAY €IMHULIAMU U3MEPEHHSI KaXK/I0M BETUYHHBI.

Perenrie OCHOBHBIX 3a/1a4 Ha JPOOH.

[IpencraBienue JaHHBIX B BUIE TAOIUI, CTOIOYATHIX JUATPAMM.

Harnsanas reomerpus

Harnsansie npeacraBnenus: o ¢purypax Ha IUIOCKOCTH: TOYKa, MpsMasi, OTPE30K, JIyd, yroJj, JoMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, KpPYT.
VYrou. IIpsmoii, OCTpBIN, TYIION U Pa3BEPHYTHINA YIJIBL.

JnuHa oTpe3ka, METpUYECKUE €IUHHUILIBI JUIMHBL. J[JTMHA TOMaHOW, TEpUMETP MHOTOYTOJbHHKA. VI3MepeHne 1 MOCTPOECHHUE YIJIOB C MOMOILBIO
TpaHCIOPTHPA.

Harnsgasie npeactaBieHus o GUrypax Ha MioCKOCTH: MHOTOYTOJIBHHK; TPSIMOYTOJILHUK, KBaApaT; TPEYTOIBHUK, O PAaBEHCTBE QUTYP.

N3obpaxenue ¢uryp, B TOM 4Hclie Ha KieT4yaroil Oymare. [loctpoenue koHpurypamnuii u3 4acteit mpsMoi, OKPYKHOCTH Ha HEJIMHOBAHHOMN U
KJeT4aroil Oymare. VMcrnoiap30BaHUE CBOWCTB CTOPOH U YIJIOB MPSIMOYTOJIBHHUKA, KBAApaTa.

[Tnomanae mpsIMOYrOJbHUKA U MHOTOYTOJIBHUKOB, COCTABJIEHHBIX W3 MPSMOYTOJbHUKOB, B TOM 4Hclie GUTYp, U300paKEHHBIX Ha KJIETYATOMN
Oymare. ENMHHIIBI U3MEPEHHUS TUIOIIA/IH.

Harmsinaple mipeAcTaBieHUss O TPOCTPAHCTBEHHBIX (UTypax: MPSMOYTOJIBHBIA MapajuieNienures;, KyO0, MHOrorpaHHUKH. H3o0pakeHwne
MPOCTEHIINX MHOTOTrpaHHUKOB. Pa3BépTku kyba u mapamienenunena. Coznanue Mojeneid MHOTOTpaHHUKOB (M3 Oymaru, MpoBOJIOKH, MJIACTUIIMHA U
Jp.).

O0BEM IIPAMOYTONBHOTO TIapasuienenunena, kyoa. EnuHuiel usmepeHus: oobéma.

6 KJjacc
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HatypaisbHble uncna

Apudmerndeckue AeHCTBUS C MHOTO3HAUYHBIMU HATYypaJIbHBIMU YKMcIaMU. YHCIIOBbIE BBIPAKEHUS, IOPSIIOK ACHCTBUI, HCIOIb30BAHNE CKOOOK.
Hcnonbp30BaHnue NpU BBIYMCICHUAX IEPEMECTUTEIBHOIO M COYETATEIBHOIO CBOMCTB CIIOXKEHHMS M YMHOMKEHUS, PacIpelelINTEIbHOIO CBOMCTBA
yMHOXkeHUs. OKpyIJieHUuEe HaTypajJbHbIX YUCEN.

JlenuTenu M KpaTHbIC YyUCIia; HAaHOOMBIINKA OO 1enuTe b 1 HauMeHbIee odIiee KpaTHoe. JlenMMocTh cyMMBI U ipou3BeaeHus. Jlenenue ¢
OCTaTKOM.

Hpobu

OObIKHOBEHHas1 JpoOb, OCHOBHOE CBOMCTBO ApoOu, cokpamieHue apoOeil. CpaBHeHHe M ynopsjodyuBaHue apoOeil. Pemienue 3agau Ha
HaXOXXJICHUE YacTH OT LEJIOr0 W LEeJoro mo ero yactd. JpoOHoe uMciao Kak pe3ynpraTr aeneHus. IlpencraBieHue necsiTUUHOW 1poOM B BUAE
OOBIKHOBEHHOH ApOoOU U BO3MOXHOCTh IPEACTABICHUsI OOBIKHOBEHHON JIpoOU B BUAE JECATUYHOM. JlecaTHUHbIE IpoOU U MeTpUYecKas cucTemMa Mep.
Apudmernyeckre 1eHCTBHSI U YUCIOBbIE BBIPAKEHUS ¢ OOBIKHOBEHHBIMH U JAECATUYHBIMU APOOSMHU.

OtHomienue. JleneHue B JaHHOM OTHOIIEHUH. Macmitad, nponopuus. [Ipumenenue nponopuuii npy peteHnu 3aaad.

[TonsiTue nmpoueHTa. BblunciaeHue npolueHTa OT BEIMYMHBI U BEIMYUHBI IO €€ MPOLEHTY. BrlpaeHne MPOLEHTOB JECSITUUHBIMU JPOOSIMHU.
Pemenne 3amad Ha IpOLIEHTHI. BeIpa’keHHE OTHOLIECHHUSI BEJIMYMH B IIPOLICHTAX.

[TonoxuTenbHbIe U OTPULIATENIBHBIC YHCIIA

[TonoxxurenbHble M OTpULIaTedbHbIE uncaa. Llensle uncna. Moaynb uyucnia, reoMeTpuyeckas MHTepIperanus Moayns uucia. M3obpaxenue
qucel Ha KOOpAMHATHOM mpsiMoil. YucioBsle npoMexyTku. CpaBHeHUe uucen. ApudmMeTnueckue JecTBUs ¢ MOJ0KHUTEIbHBIMA U OTPUIATEIbHBIMU
YHCIIaMU.

[TpsmoyronbHas cucreMa KOOpJAMHAT Ha IuIockocTH. KoopanHaThl TOUKM Ha MIOCKOCTH, abciucea u opauHaTa. [loctpoenue Touek u ¢puryp Ha
KOOPJAMHATHOU IIJIOCKOCTH.

byKkBeHHBIE BBIpaXKEHUS

[TpumeHneHue OyKB AJIs 3alIMCH MaTeMaTHUYECKUX BbIpaXXeHUH U npeasokeHnid. CBolicTBa apuMeTnyecKkux 1eicTBUN. byKBeHHbIE BbIpasKEHUS
U YHCJIOBBIE IOJCTAaHOBKU. ByKBEHHBIE DPABEHCTBA, HAaXOXKJIEHHWE HEU3BECTHOIO KOMMOHeHTa. PopMynbl; (GopMynbl HepuMeTpa U IUIOMAAN
MpsIMOYTOJIbHMKA, KBaJpaTa, 00bEMa napasienenurnena u Kyoa.

Pelienne TeKCTOBBIX 3a/1a4

Pemenne TekcToBBIX 3amau apudmerHdeckuM crocoOom. Pemenue nornueckux 3aaad. Perienue 3amau mepeOOpoOM BCEX BO3MOXKHBIX
BapHaHTOB.
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Pemenne 3amay, copepKanux 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEIUYMHBI: CKOPOCTb, BPEMs, PACCTOSHME; ILI€HA, KOJIMYECTBO, CTOMMOCTB;
MIPOU3BOIUTENILHOCTD, BpeMs, 00bEM paboThl. ENMHMIIBI H3MEpEHUs: MacChl, CTOMMOCTH; PACCTOSHUS, BpEeMEHHU, CKOPOCTH. CBS3b MEXKIYy €IUHHUIaMU
MU3MEPEHUS KaKOM BEJIMUNHBI.

Pemenue 3a1au, cBSI3aHHBIX C OTHOLLIEHUEM, ITPONIOPLIMOHAIBHOCTBIO BEIMYUH, IPOLIEHTAMU; PELLIEHUE OCHOBHBIX 3a/1a4 Ha JPOOU U IMIPOLIEHTHI.

OrneHka 1 IpuKUKa, OKpyrieHue pesynbrata. CoctaBieHrne OyKBEHHBIX BBIPQKEHUH 110 YCIIOBHIO 3a/1a4H.

[IpencraBiaenne JaHHBIX ¢ TOMOIIBIO Ta0IMI ¥ quarpaMM. CTon04aTeie JUarpaMMbl: YTEHUE U TOCTpOeHHE. YTeHNnEe KPYTOBBIX THArPaMM.

Harnsanas reomerpus

Harnsigaeie npeacraBienust o ¢urypax Ha MJIOCKOCTH: TOYKa, MpsMas, OTPE3OK, JIyd, Yroil, JIOMaHasi, MHOTOYTOJIbHUK, YEThIPEXYTOJIbHUK,
TPEYroJIbHUK, OKPY’KHOCTb, KPYT.

B3auMHoe pacnonokeHue IByX NpsMbIX Ha IJIOCKOCTH, MapajuiebHbIe NpsSAMbIe, IEPIEHAUKYIIAPHbIE NpsMble. VI3MepeHne pacCTOSHUN: MEXIY
JBYMSI TOUKaMH, OT TOYKH J0 MPSMOM; JJIMHA MapUIpyTa Ha KBaJIpaTHOU CETKe.

N3mepeHre U MOCTPOCHHE YIJIOB C NOMOIIBIO TPAHCHOPTHPA. BHUIBI TPEeyroabHUKOB: OCTPOYIOJIbHBINA, HPSIMOYIOJbHBIM, TYINOYTOJIbHBII;
paBHOOEPEHHBIN, paBHOCTOPOHHUN. UeThIPpEXYTOIbHUK, IPUMEPBI YETHIPEXYTOJbHUKOB. [IpAMOYroiapHUK, KBapaT: UCIO0Ib30BaHUE CBOWCTB CTOPOH,
yIJI0B, auaronaiei. M3oOpaxeHne reoMeTpuyeckux (UTyp Ha HEJIMHOBAaHHOM Oymare ¢ HCIOJNBb30BaHUEM IHUPKYIS, JUHEWKH, YroJbHUKA,
Tpa"cnoptupa. [loctpoeHus Ha kieT4aroii Oymare.

[Tepumerp MHOroyronbHukKa. Ilonarue miomanu Gurypsl; eqUHUIBI H3MepeHus iomanu. [pubmkénnoe n3mepenue miomaau Guryp, B ToMm
qucie Ha KBaapaTHoil ceTke. [IpuOmkéHHOe u3MepeHne AIMHbI OKPYKHOCTH, TUIOIAAN Kpyra.

CuMMeTpHs: LIEHTpaJIbHAsA, OCEBas U 3€pKajbHasi CAMMETPHUH.

[TocTpoeHne cUMMETPUYHBIX (PUTYD.

Harnsiiaele mpencTaBieHUss O MPOCTPAHCTBEHHBIX (Urypax: Hapajienenurne], Ky, mpu3Mma, MupaMmuja, KOHyC, LUMIMHAp, Wap U cdepa.
N300paxenune mpocTpaHCTBEHHBIX ¢uryp. IlpuMepsl pa3BEPTOK MHOTOTpaHHHMKOB, IMJIMHApAa U KoHyca. Co3naHue Mojenell MpoCcTpaHCTBEHHBIX
¢uryp (u3 6ymaru, NpoBOJIOKH, IJIACTUIIMHA U 1P.).

[Tonsitne 06bEéMa; enmUHUIIBI U3MEpeHHs 00bEMa. OOBEM MPAMOYTOIBLHOTO TapaJlIeIenuneaa, Kyoa.

INJIAHUPYEMBIE TPEJIMETHBIE PE3YJIBTATBI OCBOEHUA KYPCA «<MATEMATHUKA» (I1IO0 TOAAM OBYYEHUA)

OcBocHHE y‘-ICGHOl"O Kypca «Marematuka» B 5—6 KjlaccaXx OCHOBHOM IIKOJIBI JOJIDKHO obecneunBaTh AOCTHIKCHUC CIICAYIOIIUX IMPECAMCTHBIX
O6pa30BaTeJ'ILHBIX PE3YyJIbTATOB:

5 KJace
Yucia ¥ BEIUMCIIEHUSA
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[ToHuMaTh 1 IPaBUIIBHO YNIOTPEOJIATh TEPMUHBIL, CBA3aHHBIE C HATYPAJIbHBIMHU YUCIAMH, OOBIKHOBEHHBIMH U AECATUYHBIMU APOOSMHU.

CpaBHMBATB U YIOPSIOYMBATh HaTypaJlbHbIE YNCIIA, CPABHUBATh B IIPOCTEHIINX CIy4asiX OOBIKHOBEHHBIE APOOH, IECITUYHbIE JPOOU.

CoOTHOCUTH TOUKY Ha KOOPAMHATHOMN (YUCIIOBOM) MPSIMOM C COOTBETCTBYIOLIMM €M YMCIOM M M300pa)kaTh HaTypalbHbIE YUCIAa TOYKAMH Ha
KOOPJAMHATHOU (YMCIIOBOM) MPSIMOM.

Brimonuarte apupmMeTnuecke ecTBUS C HaTYpaJbHBIMU YUCIIAMH, C OOBIKHOBEHHBIMH JPO0OSMH B MPOCTEHIIINX CITydasiX.

BbInonHATE TPOBEPKY, MPUKUIKY PE3YJIbTATA BBIUYUCIECHUH.

OxpyrisaTh HaTypajibHbIEC YHUCIIA.

Pemenne TekcTOBBIX 3a7a4

Pemiate TekcTOBBIE 331a4M apU(PMETHUECKUM CIIOCOOOM U € TIOMOIIBI0 OPraHM30BAHHOIO KOHEUHOI0 IIepedopa BCeX BO3MOMXKHBIX BAPHAHTOB.

Pemats 3amaun, copepkalue 3aBUCUMOCTH, CBA3BIBAIOINE BEJIMUUHBL: CKOPOCTh, BPEMsI, PACCTOSIHUE; 11EHA, KOJIMYECTBO, CTOMMOCTb.

Mcnonb30BaTh KpaTKye 3alKMCH, CXEMbl, TaOIUIbl, 0003HAYEHUS IPU PEIICHUH 3a]1ay.

[Tosb30BaTbCs OCHOBHBIMM €IMHULAMH M3MEPEHHUS: LIEHBI, MAacChl; PAaCCTOSHHUSA, BPEMEHM, CKOPOCTH; BBIpaXKaTb OJHHM €JUHUIIBI BEIMYUHBI
yepes JpyTue.

W3BnekaTpb, aHAIM3UPOBaTh, OLEHUBATh WH(POPMAILMIO, TPEACTABICHHYIO B Ta0nWIle, Ha CTOJNOYATOW JAuMarpamMme, HHTEPIPETHPOBATH
MIpe/ICTaBJICHHbIE IaHHbIE, UCII0JIb30BaTh JaHHbIE PU PELICHUH 3a/1a4.

Harnsanas reomerpus

[Tosp30BaThCA rEOMETPUUECKUMH NOHITUAMMU: TOUKA, IIpsiMasi, OTPE30K, JIyY, YTOJI, MHOTOYT' OJIBHUK, OKPYXHOCTb, KPYT.

[TpuBOANTE MpUMEPBI 00BEKTOB OKPYKAIOIIET0 MUPA, UMEIOIIMX (OPMY U3YyUEHHBIX T€OMETPUUYECKUX UTYP.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO C YIVIAMH: BEPIIMHA CTOPOHA; C MHOTOYIOJIBHMKAaMH: YIOJI, BEpPIIMHA, CTOpPOHA, AMATOHAJb; C
OKPY>KHOCTBIO: PainyC, TUaMETP, LIEHTP.

N300paxaTh U3ydeHHbIE T€OMETPUYECKUE (PUTYphl HA HETMHOBAHHOM U KJIETYaTOM Oymare ¢ mOMOIIbIO IUPKYJIA U JIMHEUKH.

HaxoauTh AJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHUEM C TIOMOIIbIO JTMHEWKH, CTPOUTH OTPE3KHU 3a/laHHON JIMHBI; CTPOUTH OKPYXHOCTh
3aJJaHHOTO pajuyca.

Hcnonp30BaTh CBOMCTBA CTOPOH U YIJIOB MPSMOYTOJIbHUKA, KBapaTa AJIs UX MOCTPOCHMSI, BHIYUCICHUS TUIOIAIN U IEpUMETpa.

Bbruncnare mepuMerp M IUIOIIAAbL KBajJpaTa, NPSMOYTOJIbHUKA, (UTYp, COCTAaBICHHBIX M3 NPSIMOYTOJBHUKOB, B TOM 4Hcie ¢Uryp,
n300pakE€HHBIX HA KJIETYaTON Oymare.

[Tonb30BaTbCsl OCHOBHBIMU METPUUECKUMH €IMHULIAMHU U3MEPEHNUS JUIMHBI, IJIOLIA/IA; BBIPAYKATh OJJHU €IMHULBI BETUYUHBI UEPE3 IPYTHE.
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Pacno3HaBath mnapauienenunen, KyO, HCHOJb30BATH TEPMHHOJIOTHIO: BEpUIMHA, peOpo TIpaHb, HU3MEPEHHs; HAXOAUTh H3MEPEHUS
napajenenunesa, Kyoa.

Beruucnate 006EM Ky0Oa, napasuienenunesia no 3a1aHHbIM U3MEPEHUSM, [10J1b30BaThCs €ANHULIAMU U3MEPEHHs 00bEMa.

PemaTh HecnoKHBIE 3a/1a4 Ha U3MEPEHUE T€OMETPUUECKHUX BEIMUYUH B IIPAKTUYECKUX CUTYALIHSIX.

6 xnacc

Yucna v BBIYUCICHUS

3HaTh U MOHUMATh TEPMHHBI, CBSI3aHHBIE C PA3TUYHBIMUA BUJAMH YHCEI U CIIOCOOaMU MX 3aIHCH, IEPEXOAUTH (€CIU ATO BO3MOXKHO) OT OJHOM
(GopMbl 3aIIMCH YKCIA K APYTOH.

CpaBHMBATh U YHOPSIOUYMBATH LIEJIbIE YUCIIA, OOBIKHOBEHHBIE U JIECITUYHBIE TPOOU, CPAaBHUBATh YKCIIa OJHOTO U PAa3HBIX 3HAKOB.

BeinonHsATe, coueras yCTHbIE U MUCbMEHHbIE IPUEMBI, apu(METHUECKUE JeHCTBUS ¢ HaTypaJIbHBIMU U 1IEJIBIMU YHCIAaMH, OOBIKHOBEHHBIMU U
JECATUYHBIMU APOOSMH, MOJOKUTEIBbHBIMU U OTPULIATEIILHBIMU YHCIIAMHU.

BbIuucnaTe 3HaYeHMs YMCIIOBBIX BBIPQXKEHUM, BBINOJIHATH MPHUKHIKY U OLEHKY pe3yjbTaTa BBIYUCIICHHI; BBINOJIHATH IPeoOpa3oBaHUs
YHCJIOBBIX BBIPA)KEHUH HA OCHOBE CBOMCTB apU(PMETHUECKUX JAECUCTBUH.

CoOTHOCUTH TOYKY Ha KOOPIWHATHOM HPSAMOM C COOTBETCTBYIOIIUM €i YHCIOM M M300pa)kaTh YMCIIa TOYKAMH Ha KOOPJMHATHOW TPSMOH,
HaXOJUTh MOAYJb YUCIIA.

COOTHOCUTH TOUKH B IPSAMOYTOJILHOM CHCTEME KOOPAUHAT C KOOPAWHATAMH 3TOM TOUKHU.

OKpyrasTh LeJble Yhcia U JeCITUYHbIE JPOoOU, HAXOUTh IPUOIMKEHUS YuCel.

YucnoBble 1 OyKBEHHbIE BBIPAXKEHUS

[ToHumaTh ¥ ynoTpeOasTh TEPMHUHBI, CBSI3aHHBIE C 3aMUCHI0 CTEMEHU YHUCIA, HAXOUTh KBaJpaT U KyO 4ncia, BBIYMCIATh 3HAUEHUS YHCIOBBIX
BBIPAXEHU, CONEPIKALUX CTEIEHHU.

[Tonb30BaThCs MpU3HAKaMU JAETUMOCTH, PACKJIaAbIBaTh HATypaJIbHbIE YUCIIA HA TIPOCTHIE MHOKUTEIH.

[Tonb30BaThCs MacmITaboM, COCTABIATH IPONOPIUU U OTHOLIEHHUS.

Hcnonp3oBaTh OyKBBI 1J1s1 0003HAYEHHS YMCE MPU 3alMCU MaTEMaTHUECKUX BBIPAXKEHHM, COCTaBISTh OYKBEHHbIE BBIpAXEHUS U (HOPMYIIbI,
HAXOJUTh 3HaU€HUs1 OYKBEHHBIX BBIPAKEHUH, OCYILECTBIISISI HEOOXOAUMBIE MOJACTAHOBKH U TPE0Opa3OBaHusl.

HaxoauTe HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pemenne TekcTOBBIX 3a1a4

Pemrate MHOTOIIaroBbIE TEKCTOBBIE 331a4l apU(METUYECKHM CIIOCOOOM.
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Pemate 3amaum, CBSi3aHHBIE C OTHOIIEHUEM, MPONOPLIUOHAIBHOCTBIO BEJIMYMH, IPOLIEHTAMM; PElIaTh TPU OCHOBHBIE 3a/Ja4d Ha JPOOH U
IIPOLICHTBHI.

Pemars 3amaum, conepskamiue 3aBUCHUMOCTH, CBSI3BIBAIOLIME BEIUYHMHBI. CKOPOCTb, BPEMsI, PACCTOSHUE, ILICHA, KOJHMYECTBO, CTOUMOCTB;
MIPOU3BOIUTENILHOCTD, BpeMsi, 00bEMa pabOThl, UCTIONB3Ysl apu(METHUECKUE NIEHCTBUSA, OLEHKY, NPUKUIKY; MOJIb30BaThCs €AMHUIIAMH W3MEPEH Hsl
COOTBETCTBYIOIIMX BEJINYUH.

CoctaBnsaTh OyKBEHHBIC BHIPRKEHUS 110 YCIIOBHUIO 33/1a4H.

W3Bnekatp uH(pOpMAIUIO, NPEACTABICHHYIO B TaONHMIAX, HAa JUHEWHOW, CTOJNOYATOM WJIM KPYroBOM JAuMarpamMMmax, HHTEPIPETHPOBATH
IIPE/ICTaBICHHbIE IaHHBIC; UCIIOJIB30BaTh JaHHBIC IIPU PEILICHUY 3aay.

[TpencraBasaTh nHGOPMALMIO C TOMOLIBIO TAOIHUL, TMHEHHON U CTOJIOUATON AUarpamM.

Harnsgnas reomerpus

[TpuBOANTE MPUMEPBI OOBEKTOB OKPYKAIOLIET0 MUPA, UMEIOIIUX (HOPMY U3yUEHHBIX T€OMETPUUYECKUX IIOCKUX U NMPOCTPAHCTBEHHBIX QUTYD,
IPUMEPHI paBHBIX U CUMMETPUYHBIX (DUTYD.

N300paxaTh ¢ MOMOLIBIO LUPKYIIS, JIMHEHKHU, TPAHCIOPTHPA Ha HEJIMHOBAHHOM M KJeTyaToW Oymare M3y4yeHHbIE IJIOCKHE I'€OMETPUUYECKUE
¢burypsl 1 KOHPUTYpaLIUU, CHMMETPUYHBIEC (DPUTYPHI.

[Tonb30BaThCs TEOMETPUYECKUMU MOHATUSMU: PAaBEHCTBO (PUTYp, CUMMETPUS; UCIOIb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C CUMMETpHUEN: 0Ch
CUMMETPHH, LIEHTP CUMMETPHUH.

HaxonuTts BeIWYMHBI YIII0B U3MEPEHUEM C ITOMOILBIO TPAHCIIOPTUPA, CTPOUTH YIJIBbI 3aJaHHON BEJIMYMHBI, I10J1b30BATHCS IIPU PELICHUU 3a1a4
I'pafyCHOM MEpOH YITIOB; PACIIO3HABATh HA YEPTEkKAX OCTPBIN, IPSIMOM, Pa3BEPHYTHIN U TYIION YIJIbI.

BblyncnaTs JIMHY JIOMaHOU, IEPUMETP MHOTOYT'OJIBHUKA, II0JI30BATLCSA €AUHULIAMHA U3MEPEHUS JUIMHBI, BEIPAXKaTh OJHU €IUHULIBI U3MEPEHUS
JUIVHBI Yepe3 APYyTHeE.

Haxonuts, ncrons3ys 4epTéKHbIE UHCTPYMEHTHI, PACCTOSHUSA: MEXKIY ABYMS TOYKAMM, OT TOYKH JO IPSIMOM, JUIMHY IYTH Ha KBaJIpaTHOU
CETKE.

Bbruucnsate muomanbs GUryp, COCTaBI€HHBIX U3 NMPSMOYTOJbHUKOB, MCIIOJIBb30BaTh pa30OMEHHE Ha MPSMOYTOJbHUKH, HAa paBHbIE (DUTYpHI,
JNOCTPAaWBAaHUE N0 MPSMOYIOJIbHHMKA; TMOJBb30BaThC OCHOBHBIMHU €IMHMIIAMHM W3MEPEHMS IUIOIIAIN; BBIPAYKATh OJHH €AWHUIBI U3MEPEHHUS IUIOMIATN
gyepes Apyrue.

Pacnio3naBate Ha MOJENAX U N300PAKEHUIX MUPAMHY, KOHYC, HIWJIMHIP, UCTIOIb30BaTh TEPMHUHOJIOTHIO: BepIIMHA, peOpo, rpaHb, OCHOBAaHUE,
pa3BEpTKa.

N300paxkaTh Ha KJIeT4aToi Oymare mpsMOYTOJIbHBINA Mapaiesenue.
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Brruucaars 00bEM IMPpAMOYT'OJIBHOT'O IapaJuICIICIIUIICAA, KY6a, IMOJIB30BAaTbCs OCHOBHBIMU €IUHUIIAMHU U3MEPCHUSA O6’BéMa; BbI

PemraTtes HecltoXHEBIE 3aa4i Ha HaXOXACHUEC I'COMCTPUYCCKHUX BEJIMYUH B IIPAKTHYCCKUX CUTYyallUAX.

TEMATUYECKOE INIAHUPOBAHUE YYEBHOI'O KYPCA «<MATEMATHUKA» (IIO TOJAM OBYYEHUSA)

5 knacc (He menee 170 )

Ha3Banmue
pa3aeJia (TeMbl)
Kypca (4mucjio
4aCcoB)

OcHoBHoOe coepxaHue

OcHOBHbBIE BHUABI 1€ATCIBbHOCTH oﬁyqamumxca

HarypajabHblie
yuciaa. JdeicrBus
¢ HATyPaJbHBLIMH
YHUCJIaMHU

(43 v)

I[eCHTI/I‘-IHaSI CHUCTCEMA CYHMCIICHM:I.

Psan HaTypaJbHbIX qUCell.
Harypanpubii  psin.  Yucmo  O.
HarypanbHsbie qucia Ha
KOOpAUHATHOM OPsSIMOM.
CpaBHeHue, OKpYTIJICHUE
HaTypaJIbHbIX YHUCEJI.

Apudmernueckue JAEUCTBUS C

HaTypaJlbHBIMU 4HciiaMu. CBoiicTBa
HYJIsI TIPU CJIOKEHUU U YMHOXXE€HUH,
CBOMCTBA €IMHUIIBI TP YMHO>KEHUU.
IlepemecTUTENBHOE U COYETATEIIBHOE
CBOMCTBA CJIO)KEHUSI U YMHOXKECHUS,

pacrpenennTeIbHOe CBOMCTBO
YMHOXEHUSI.
I[eJ'II/ITeIII/I %1 KpaTHBIC qucia,

pas3yIoKEeHHWE 4Yucia Ha MHOXXHUTEIH.
Jenenne c¢ ocrarkoMm. IIpocteie n
COCTaBHBbIE yucIa. IIpuznaku
OeIUuMOCTH Ha 2, 5, 10, 3, 9.
Crenensn C HaTypajlbHBIM
MOKa3aTeJIEM.

YuciaoBeie BBIPpAKCHUS, ITOPSIAOK

YuraTh, 3aNMCHIBATH, CPABHUBATBL HATypaJIbHbIC YHCIIA; NpeAJIaratb M
00CYy:KAaTh CIIOCOOBI YIIOPSIOYUBAHUS YHCEII.

H300paxars KOOPAMHATHYIO NOpPsAMYHO, OTMe4YaThb 4YHCIA TOYKaMH Ha
KOOPAWUHATHOMW NMPSIMON, HAXOAUTH KOOPIUHATHI TOUKH.

Hccnenosarh cBoiicTBa HaTypaJbHOro psifa, yucen O u 1 npu cioxkeHuu
1 YMHOXXE€HUHU.

Hcnoan30BaTh NpaBHJIO OKPYIJICHUS] HATYPAaJIbHBIX YUCEIL.

BbinoaHATh apudgmerndyeckue AefiCTBHA C HATypAIbHBIMHA YHCJIAMH,
BBIUUCJATH 3HAYCHUST YHUCIJIOBBIX BBIPAKEHUM €O CKOOKamMu u 0Oe3
CKOOOK.

3anuchbiBaTHL INPOU3BEIACHUE B BHJE CTEIECHH,
HCMOJIBb30BATh TEPMHUHOJOIMI0 (OCHOBaHME, MOKa3aTesb),
3HAYEHHUs CTCIICHEM.

BbBINOIHATE NPUMKHUAKY M OLEHKY 3HA4YCHWN YHCIOBBIX BBIPAKEHUH,
npeaIaraTb U IPUMEHATh NPUEMBI IPOBEPKH BBHIUUCICHUH.
Hcnonb3oBarh Npu BBIYHMCJICHHUAX IIEPEMECTUTEIBHOE M COYETATEIIBHOE
CBOMCTBA CJIOKEHMS M YMHOXXEHMsS, PaACIHPEIEINUTEIIBHOE CBOWCTBO
YMHOXXEHUS; (pOPMYJIMPOBATH U NPHUMEHATHh NpaBHJa NpPeoOpa3oBaHUS
YHUCJIOBBIX BEIPAXKEHUN HAa OCHOBE CBOMCTB apu(PMETUUYECKUX JIeHCTBUH.
HccaenoBarb 4MCIOBBIE 3aKOHOMEPHOCTH, BBIIBUIaTh U 000CHOBBIBATH
runoresbl, GopmyaupoBaTh 0000IeHHMs W BBIBOABI 10 pe3yJibTaTam
MPOBEAEHHOIO HcciiefoBaHus. POpPMYJIHPOBATH OINpeEdeJeHUs JICITUTENs U
KpPaTHOTO, HA3bIBATh JICJIUTEJIM U KPATHBIEC YHCJIA; PACHO3HABATHL IIPOCTHIE

quTaTb CTCIICHU,
BbIYUCJIATDb
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JNEUCTBUU.

Penienne TekCcTOBBIX 3aj/1a4 HA BCE
apudmeTndeckue JIeHCTBUS, HA
ABUXKECHUE U MOKYIKHA

U COCTaBHBIC YUCJIIa; GOPMYJIUPOBATH U NPUMe-ATHh NPU3HAKH JICJTIUMOCTHU
Ha 2, 3, 5, 9, 10; npuMeHATH AJTOPUTM PA3JIOKEHHUSI YUCJIA HA TPOCTHIC
MHOKUTEIIN; HAXOAUTh OCTATKH OT JICJICHUS M HCEIOJHOC YaCTHOE.
Pacnmo3HaBaTh HCTUHHBIE W JIOKHBIC BBICKA3bIBaHWUS O HaTypaJIbHBIX
qHCclIax, NPUBOAUTL  NPUMeEPDBI U KOHTPOPUMEPHI, CTPOUTH
BbICKA3bIBAHUS W OTPHUIIAHUS BBICKA3bIBAHUM O CBOWCTBAX HATypPaJIbHBIX
YHCECII.

KoncTpyupoBath MaTeMaTHYeCKHe TMPEII0KEeHHsI C TMTOMOIIBIO CBSI30K «H,
KUY, «ECIH..., TO...».

Pemiath TEKCTOBBIE 3a71auu apU(PMETHUYECKHUM CIIOCOOOM, HCIO0JIb30BaTh
3aBMCHUMOCTH MEX/y BEJIWYMHAMH (CKOPOCTb, BPpEMsl, PaCCTOSTHUE; 1ICHA,
KOJIMYECTBO, CTOUMOCTh M Jp.): aHAJHM3HUPOBATh U OCMBICJIUBATH TEKCT
3a7a4u, nepeqopmyjMpoBaTh YCIOBHE, M3BJIEKATh HEOOXOJMMBIC JIaHHBIC,
YCTAHABJIMBATH 3aBUCUMOCTH MEX/ly BEIMUYMHAMU, CTPOUTH JIOTUYECKYIO
HENOYKY PACCYXKJICHUU.

MoaeaupoBaTh XOJ pEUIeHUs 3aJladd C MOMOIIBI0 PHUCYHKa, CXEMBI,
TaOJINIEI.

IlpuBoauTh, pa30MpaTh, OLUEHUBATH pA3JIMUHbIE PEUICHUs, 3aIlUCHU
pEIIeHU TEKCTOBBIX 3aj1ay.
Kputnueckn ouneHuBarb IIOJYYEHHBIM pe3ydabTaT, OCYLIECTBJIATH

CaMOKOHTPOJIb, TPOBEPsiI OTBET HAa COOTBETCTBHUE YCIOBHUIO, HAXOAUTH
OIINOKH.

PemaTh 3agauu ¢ mOMOIIBIO TIEpeOOpa BCEX BO3MOKHBIX BAPUAHTOB.
3HAKOMUTBCS ¢ HCTOPUEH pa3BUTHUS apu(PMETHKHU

Harasanas
reoMeTpus.
JIuHuu Ha
mwiockoctu (12 1)

Touka, mnpsmas,, OTPE30K, JyHY.
Jlomanas. N3mepenue JIJIUHBI
OTpEe3Ka, METPUUYECKHE  E€ANHMIIBI

n3MepeHusi JIMHblL. OKpy»>XHOCTh M
KpYT.

ITpakTuueckas pabora «lloctpoeHue
y30pa U3 OKPY>KHOCTEN.

VYron. IlpsimMmoM, OCTpbBI, Tynou H
pa3BEépHyYTHIM yruael. M3mepeHue

Pacno3znaBarb Ha uyepTekax, pPHUCYHKax, ONHUCHIBATb, MCIIOIb3Ys
TEPMHUHOJIOTHIO, U M300PaKaTh C NIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB!
TOYKY, IIPIMYIO, OTPE30K,JIy4, YTroJ, JJOMaHyl, OKPY>XHOCTb.

Pacno3HaBaTh, NPUBOAUTH NMPUMEPbI 00BEKTOB PEAIBHOIO MUPA, UMEIOIIUX
(bopMy M3yUEHHBIX QUTYDP, OIEHUBATH UX JIUHEHHBIE pa3Mephl.

Hcnoab3oBaTh JHUHEWKY W TPAHCIOPTHUP KaK HWHCTPYMEHTHI IJIs
HOCTPOEHHUSI U U3MEPEHUS: M3MEPATHh JHNHY OTpe3Ka, BEJIMYUHY YIJIa;
CTPOUTHL OTPE30K 3aJaHHOW JUIMHBI, YTOJ, 3aJaHHOM BEJIMYMHBI;
OTKJIAJABIBATHL [UPKYJIEM pa HbIE OTPE3KH, CTPOUThb OKPYKXHOCTH
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YTIJIOB.
IIpakTuueckas pabora «IloctpoeHue
YIJIOB

3agaHHOro paaunyca. M3odpaxkarb KOHGUTYypallMd T€OMETPUYECKUX (UTYD
13 OTPE3KOB, OKPYKHOCTEM, MX YaCTE€ HAa HEJIWHOBAHHOMW U KJIETYATOU
Oymare; mpeajiararb, ONMUCHIBATHL U O0CYKAATh CIHOCO0OBI, AJITOPUTMbI
HOCTPOECHMUSI.

Pacno3naBarh M HM300pakaTh Ha HEJIMHOBAHHOW M KieTdyaTol Oymare
OpsIMOM, OCTPBIH, TYIIOW, pa3BEPHYTHIN yTIJIbl; CPABHUBATH YTJIbI.
BbI4uCAATH JUTMHBI OTPE3KOB, JIOMAHBIX.

ITonuMaTh ¥ UCIOJIL30BATH NPH PELICHUHU 32124 3aBUCUMOCTH MEX]Ty
€IMHUIIAMH METPUYECKOI CUCTEMBI MEP; 3HAKOMHUTBCH C HEMETPUUECKHUMU
cUCTeMaMU MEpP; BBIPAXKATh JJIUHY B PA3JIMYHbIX €JUHULIAX U3MEPEHUSI.
HccaenoBars Qurypsl u KOHQUTYypauy, UCIOIB3YsI HUQPPOBBIE PECYPCHI

OOLIKHOBEHHEIE
apoou (48 4)

JpoOn. IIpaBunbHBIE u
HemnpaBuibHble JpoOu. OCHOBHOE
CBOMCTBO poou. CpaBHeHue
apooeit.

CioxxeHnue u BBIYUTAHUE
OOBIKHOBEHHBIX JApo0Oeii. CMmenitaHHas
JpoOb. YMHOXEHHME U JIeJICHUE
OOBIKHOBEHHBIX JpO0el; B3aMMHO-
oOpaTHbIE 1pOOH.

Pemenwne TEKCTOBBIX 3ajad4,
coaepxamux  Apoobu. OCHOBHBIE
3aj1a4yd Ha ApOOH.

IIpumenenne OykB [JIs1 3alUCH
MaTeMaTU4YEeCKUX BBIPpAKEHUH WU
pEJIOKEHUMN

MopeaupoBare B rpaduyeckoi, npeamMeTHol Qopme, ¢ NOMOIIbIO
KOMIIBIOTEpA MOHSITUSI M CBOMCTBa, CBsI3aHHBIE C OOBIKHOBEHHOM
JIPOOBIO.

YuTaTh U 3aNMCHIBATh, CPABHUBATH OOBIKHOBEHHBIE pOo0H, NMpeAJararhb,
000CHOBBIBATH U 00CYKIATh CMOCO ObI YIIOPSIIOUYUBaHUS APOOECH.
HN306paxaTrh OOBIKHOBEHHBIE JpOOM TOUKAaMHM Ha KOOpPJIWHATHOM
PsIMOI; HMCHOJb30BAaTh KOOPJAWHATHYIO TMIPSIMyIO JJIsI CpaBHEHMS
Jpo0eii.

®opMyJIMPOBaTh, 3alMCHIBATHL € INOMOIIbI0 OYKB OCHOBHOE CBOWCTBO
OOBIKHOBEHHOM Jpo0OM; HMCHMOJIb30BAaTh OCHOBHOE CBOWCTBO JpoOM JJIst
COKpalleHHus 1poOeit 1 mpuBeIeHHsl IpoOU K HOBOMY 3HaAMEHATEJIo.
IIpeacraBassTh CMEUIAHHYIO JpOOb B BUJAE HENPABUIBHOU U BBIICIATH
LIEJIYIO 4acTh YMCJIa U3 HENPaBUIbHON Apoou.

BpinmoHATh apudMernyeckue aeiicTBHUSI C OOBIKHOBEHHBIMU JIPOOSMU;
NPUMEHATHh CBOMCTBa apu(PMeTHUECKUX ASUCTBUM I palMOHAIM3ALNU
BBIYHCJICHUH.

BbINOJHATHL NPUKUAKY M OLIEHKY PE3yJibTaTa BBIUMCIICHUN; NpeaIaraTb u
NPUMEHATH NPUEMBI IPOBEPKH BBIYHCIICHUN.

IIpoBoauTh HCCJEIOBAHUA CBOWCTB ApoOei, omupasch Ha YHCIIOBBIC
SKCIIEPUMEHTHI (B TOM YHCJI€ C TIOMOMIBIO KOMITBIOTEPA).

Pacno3dHaBarh MCTUHHBIE W JIOXKHBIE BBICKA3bIBAaHUS O JPOOSX,
NMPUBOAUTH NPHUMepPbl U KOHTPOPHUMEPHI, CTPOUTH BbICKA3BIBAHUA U
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OTpHUIIAHUS BHICKA3bIBAHUU.

PemaTh TEKCTOBBIC 3aJ1a4M, COJICPIKAIIIUC APOOHBIC JaHHBIC, U 3aJIa4H Ha
HaXOKIEHHE YacTH IEJOTO0 M II€JIOT0 MO €ro 4YacTH, BBIABJIATL HX
CXO/JICTBA M PA3JIUYMSA.

MoaeaupoBaTh XOJ PEHICHUS 33aJ1a4d C MOMOIIBIO PUCYHKA, CXEMBI,
TaOJIUIIBI.

IlpuBoauTh, pa3dupaTb, OUEHUBATH pa3JIUYHbIE pELICHUS, 3allliCH
pelIeHU TEeKCTOBBIX 3ajiad.
Kpurnueckn ouneHMBaThb [OJYYEHHBIM  pe3yJsibTaT, OCYLIECTBIATH

CaMOKOHTPOJIb, IPOBEPSIsi OTBET HAa COOTBETCTBUE YCJIOBHUIO, HAXOAHUTH
OLIUOKHU.
3HAKOMHUTBCSI ¢ HCTOPHel pa3BUTHS apuPMETUKHU

Harasanan
reoMeTpusi.
MHOroyroJibHuKHu
(10 v)

MHOroyrojabHHUKH.
YHeThIpEXYTOJIbHUK,
OpsIMOYTOJIBHUK, KBaApaT.
IIpakTuueckas pabora «lloctpoenue

OpsIMOYTOJIBHUKA C  3aJlaHHBIMU
CTOPOHaMM  Ha  HEJIMHOBAaHHOM
Ooymare».

TpeyronbHuK.

IImomane U HepUMETP
OPpsSIMOYTOJIbHUKA u
MHOTOYTOJIbHUKOB,  COCTaBJICHHBIX
U3 HOPpsAMOYTOJIBHHUKOB, €IWHUIIBI
u3Mepenuss rmomaau. llepumerp
MHOT'OYTI'OJIbHUKa

OnuchbiBaTh, HCHOJb3YSI TEPMHHOJOTHIO, H300pa’)kaTh C TTOMOIIBIO
4epTEXHBIX HMHCTPYMEHTOB M OT PYKH, MOJASIUPOBATh U3 Oymaru
MHOTOYTOJIbHUKH.

IIpuBoauTs, mnpumepbl OOBEKTOB peajJbHOrO0 MHpPA, UMEIOIIHNX (opMy

MHOTOYTOJIBHHKA, NpsIMOYTOJIBHHUKA, KBaJpara,  TpPEyroJbHHUKA,
OLICHUBATHL WX JIMHEHHBIC pasMepbl. BbBIYMCIAATB:  NEPUMETP
TPEYTOJIbHUKA, NpPsIMOYTOJIBHUKA, MHOT'OYT'OJIBHHUKA; Iomanb
NpsAMOYT'OJIBHUKA, KBaapara.

HN3o06paxkaTh OCTPOYroJIbHbIE, MPSIMOYIOJbHBIE UM TYIOYTOJIbHBIE
TPEYTOJIbBHUKH.

CrpouTs Ha HEJIMHOBAHHOW U KJeTdaToM Oymare KBaJparT U
NPsSIMOYTOJIBHUK C 3aJlaHHBIMU JJIMHAMU cTOpoH. McciienoBats cBOMCTBA

NpsIMOYTOJIbHUKA, KBaJpara NyTEM DOKCIIEpUMEHTa, HaOII0JACHUS,
U3MEpEHUsI, MOJISJIMPOBAHUS; CpaBHUBaATh CBOWCTBa KBajJpara U
[IPAMOYTOJIBHUKA.

KoncrpyupoBars mMaTreMaTHuyecKue TMpPeIJIOKEeHHSI C TIOMOIIBIO CBSI30K
«HEKOTOpBIN», «I000M». Pacno3HaBaTh HWCTHHHBIE W JIOYKHBIC
BBICKA3bIBaHUsI O MHOIOYIOJIbHHMKAaX, MNPUBOAUTH MNPUMEpPbI U
KOHTPIIPUMEPBI.

Hccnenosarb 3aBUCMMOCTS IUIOIAAN KBaJipaTa OT JUIM-bl €O CTOPOHBI.
Hcnouab3oBaTh cBOMCTBA KBAaJApPAaTHON CETKHM IS MOCTPOEHUs (uryp;
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pa3duBaTb OpPsIMOYTOJBHUK Ha KBAJIpaThbl, TPEYTOJbHUKU; COCTABJIATH
(urypsl U3 KBaJApaToOB U ONPSIMOYTOJIBHUKOB M HAXOJWUTh WX IJIOIIA[Ib,
pa3buBaTth (UTYypHl Ha NPSIMOYTOJIBHUKHU U KBaJApaTbl U HAXOJUTh UX
JIoAaAb.

Bbipakarb BEJIMYMHY IUIOLIAAA B PA3JAYHBIX €IWHULIAX W3MEPEHUSI
METPUYECKON CHUCTEMBI MEp, MOHUMATHL M HMCIOJIb30BaTh 3aBHCUMOCTH
MEXAY METPUYECKMMHU €JIMHULIAMH U3MEPEHUS MJIOIIA M.

3HAKOMHUTBCS € MPUMEpPaMH MPHUMEHEHMsl IUIOLIAAM W IepuMeTpa B
MNPAKTUYECKUX CcuTyalusx. Pemars 3agauyM W3 peaJibHOM KU3HU,
npeaiarath U 00CyKAaTh pa3jndHble CIOCO0bI pElIeHUs 3aJ1a4

JlecATHYHBIE
Apooun
(38 1)

JecsaTuuHas 3a11Ch JApOOCii.
CpaBHEHHE AECATUYHBIX JIPOOCH.
JlelicTBUST ¢ NECATUYHBIMU APOOSMHU.
OKpyTrieHHue JIECITUYHBIX JpPOOEH.
Peurenune TEKCTOBBIX 3aaad4,
coAepKalux  JpPoOHu. OCHOBHBIE
3aja4u Ha Apodu

IIpeacraBiasith ASCATUUHYIO ApPOOb B BHUAE OOBIKHOBEHHOW, YUTATH M
3allUChIBATh, CPaBHUBATH IOECSTUYIHEBIC Ipoou, npemjiararb,
000CHOBBIBATb M O00CYkKIaThb CHOCOOBI YIOPSAAOUYMBAHUSA JECATUUYHBIX
poOeH.

H3o0pakaTh A1eCATUYHBIC IPOOU TOYKAMH Ha KOOPJAWUHATHOMN IIPSIMOM.
BoISIBJASTH €XOACTBA M Pa3jIMUMA MpaBWl apuMEeTHUYECKHUX AEUCTBUU C
HaTypaJIbHBIMU YHCJIAMHU U JICCATUUYHBIMU JPOOSIMU, OOBSICHITH UX.
BbinmoansaTs apudMeTHYECKUE JICUCTBUS C JECITHYHBIMU JAPOOSIMU;
BBINOJHATHh NPUKUIAKY M OLHEHKY pEe3yJIbTaTa BBIYUCIICHUN.

IIpumenaTh cBoiicTBa apuPMETHUECKUX JICUCTBUM IJIs1 pallMOHAIN3AIINN
BBIYHCJICHUMN.

IIpuMeHsATL NPABUJIO OKPYIJEHUS JIECATHYHBIX JpooOeii. IIpoBoauTh
HCCJIeIOBAHUSI CBOMCTB JIECATUYHBIX JpoOei, omupasch Ha YHCIOBBIC
OKCIIEPUMEHTHI (B TOM YHCJIE C MOMOIIBI0O KOMIBIOTEPA), BBLIBHUIATh
rUnoTe3bl U MPUBOJUTH UX OOOCHOBAHMUS.

Pacno3HaBaTh WCTHUHHBIE W JIOKHBIE BBICKA3bIBAHUSI O JPOOSX,
NPUBOAMTH NMPHUMEPbI U KOHTPIPUMEPHI, CTPOMTH BbICKA3BIBAHUA U
OTPUILIAHUS BBICKA3bIBAHUU.

Pemiarp TEKCTOBBIC 3aJadu, coAeplKalllhe JApOOHBIE AaHHBIC, U Ha
HAXOKJICHNWE YacCTH IICJIOTO0 M IEJIOro II0 €ro dJacTU, BBIABJATH HX
CXOACTBA U pa3J/In4us.

MopaequpoBaThb XOJI PEIICHUS 3adadd C IMOMOIIBIO PHUCYHKA, CXEMBbI,
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tabnuipl. [lpuBoaAuTH, pa3doupaThb, OLUEHUBATH PA3JIUYHBIC PCIICHUS,
3aIMCH PCIICHUN TEKCTBBIX 3a1a4.

OnepupoBaTh JPOOHBIMU YUCIIAMU B PEAJIBHBIX )KU3HCHHBIX CUTYAITHSIX.
Kpurtudyeckm ONEHMBATHh MOJYYCHHBIM  pe3yJibTaT, OCYIISCTBISATH
CaMOKOHTPOJIb, TPOBEPSISi OTBET HA COOTBETCTBHEC YCIIOBHIO, HaXOIUTh
OIIUOKHMU.

3HAKOMUTHCS ¢ HCTOPUEH pa3sBUTHS apuPMETHKHU

6 xaacc (He menee 170 v)

Ha3zBanue paszaeina

YMCCII.

HAWOOJIBIINIT OOMIUH  JIEJIUTEID
HauMEHBbIIIee O0I1Iee KpaTHOE.

MHOKHUTCIIN. I[CJ'II/IMOCTI) CYMMBbI

PenieHre TEKCTOBBIX 3aa4

(Tembl) OcHOBHOE coJiepKaHue OCHOBHBIE BH/IbI 1eATEJbHOCTH 00YYAKIIUXCS

Kypca (umcJio

YacoB)

HartypaJjbHble ApudmeTnueckue JeHCTBUS CBbINOJHATH apudMeTHYecKue AeiiCTBHS C MHOTO3HAYHBIMM HaTypPalbHbIMHY
unciaa (30 u) MHOTI'O3HAa4YHBIMH HaTypaJbHBIMUUHUCIAMH, HAXOAUTH 3HAYEHUs] YNCIJIOBBIX BBIPAXKEHUI CO CKOOKamMH U 0e3

uuciaaMu.  YHCIIOBBIE  BBIPAXKEHMS,CKOOOK; BBIYHCJISATHL 3HAYEHUS BBIPAKEHUM, COAEpXkKaIIUX CTEHEHHU.
NOPSJIOK  JICMCTBUM, MCHOJb30BAHUCBBINOMHATE NPUKUAKY M OLEHKY 3HAa4YCHUM YMCIOBBIX BBIPAXKECHUM,
CKOOOK. OKpyrjleHHe HaTypaJIbHBIXNPUMEHATHL MNpPHEMBI  NpoBepkM  pesyinbTata. HMcnmouab3oBaTh — HpH

BbBIYUCJICHUAX TICPEMECTUTCIIBHOC MW COYCTATCIIbHOC CBOICTBaA CJIOXKCHHUS H

ﬂeHI/ITeHI/I 58 KpaTHBIC YHUCJIA[YMHO>XKCHUA, PpaCHpCACIUTCIIBHOC CBOICTBO YMHOXKCHHUS OTHOCUTCIIBHO

H|CIIOKEHMsI, CBOMCTBA apU(PMETHUUYECKUX JEHCTBUIA.
HcciaenoBarb  YHUCIOBBIE  3aKOHOMEPHOCTH,  IIPOBOAMTH  YHUCIIOBBIC

PaznoxkeHmne quciia Ha IIPOCTBICPKCIICPUMCHTEI, BBIABUTI'ATH U 000CHOBBLIBATh T'NIIOTE3bI.

n@opmyIMpoBaThL oOIpeaeJieHUusl JCJUTENII W KPaTHOrO, HaWOOJIBIIETO,

IMMPOU3BCACHMUSI. JIGJ'ICHI/IC C OCTaTKOM. O6IIICFO ACIIUTCIIA W HaAUMMCHBIICTO OGHICFO KpaTHOro, ImpocCcToro u

COCTaBHOI'O UHMCEJI; UCIIOJb30BATh 3TU HNOHSITUS MPHU PEIICHUM 3a7a4.
IlpuMeHATH AJrOPUTMBbI BBIYHUCICHUS HAWOOJIBIIETO OOINETO ACIUTENS M|
HAaWMEHBIIIETO0 OOIIET0 KPAaTHOTO JIBYX YHCEN, aJITOPUTM Pa3I0KEHUS
qHCJIa HA TTPOCThIE MHOYXKUTEIH.

UccaenoBarb ycioBusi aenumoctu Ha 4 u 6. HcciaemoBatb, 00CYyXIATH,
¢dopmyanpoBath M 000CHOBBIBATh BbIBOJ O YETHOCTH CYMMBI,
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OPOU3BEJICHUA: JBYX UETHBIX 4YMCEN, JABYX HEUYETHBIX 4YHMCIIE, YETHOTO U
HEUYETHOTO YUCell.

HccaenoBarh cBOMCTBA ACIUMOCTH CYMMbI U NPOU3BEACHUS YUCEIL.
IIpuBOoAUTHL NpUMepPbI YHCE C 3aJlJaHHBIMU CBOWCTBaMH, Pacno3HaBaThb
BepHbIe M HEBEPHbIEe YTBEPKIACHUS O CBOMCTBaX 4YHCEJ, OINPOBepPrarb
HEBEPHBIC YTBEPKJICHUSI C TOMOILBIO KOHTPIPUMEPOB.

KoHcTpyupoBarh MaTeMaTH4YeCKHe NPeIJIOKEHUsI C IMOMOIUBID CBSI30K «H»,
CHAJINY, «ECIH..., TO...».

Pemrath, TCEKCTOBBIC 3aJadM, BKIIOYAIONIWE IIOHSITHSA  ACIHUMOCTH,
apu(PMETHUYCCKUM CITIOCOOOM, HCHOJB30BaTh IEpeOOp BCEX BO3MOXKHBIX]
BAPHUAHTOB.

MoaeaupoBarb XOJ PELICHUs 3a/a4yd C HNOMOIIBIO PHCYHKA, CXEMBl,
TaOJINIIBI.

IlpuBoauTH, pa3déuparb, OINEHMBATb pa3JIUYHbIC pEIICHUS, 3alliCH
PEILIEHUM TEKCTOBBIX 3a1a4

Kpurnuyecku OuLEeHUBATH IIOJIYyYCHHBIH pe3ysibTaT, HAXOAUTh OIIHOKH,
OCYIIECTBJISITh CAMOKOHTPOJIb, IPOBEPSISI OTBET HA COOTBETCTBUE YCIOBUIO

Harasanas
reoMeTpusi.
IIpsimble
miockocTH (7 4)

HQ

IlepnieHaUKYyIsIpHBIE OpsiMBbIE.
I lapayienbHbIE TIPSAMBIE.

PaccrosiHne Mexay AByMsI TOYKaMHU,
OT TOYKH 1J0 prlMOﬁ, JJIMHA ITYTHU HQ
KBaJIpPAaTHOM CETKE.

IIpruMmeps! IpAMBIX B IPOCTPAHCTBE

Pacno3zHaBar,  Ha  4yepTexax, pHUCYHKax  cjlydau  B3aUMHOTIO
PACIOJIOXKEHUST IBYX IPSIMBIX.

N300paxaTh ¢ MOMOIIBI0 YEPTEKHBIX MHCTPYMEHTOB HAa HEJIMHOBAaHHON U
KJIeT4aTOM OyMare JABe IIepeceKaroliuecs MHNpsMble, JBE MapajulelbHbIC
MpsIMbIE, CTPOUTH NPSIMYIO, NIEPHEHIUKYISIPHYIO JaHHOU.

IlpuBoaANTH NpUMepPHbI NAPAJIICIBHOCTH U NEPIEHIUKYIISIPHOCTU TIPSMBIX B

IPOCTPAHCTBE.
PacnozHaBaTb B MHOIOYTOJIbHHUKAX MEPNEHAUKYJISIPHbIE U NapaslieIbHbIE
cTopoHbl.  HM300pakarb  MHOIOYIrOJIBHUKH C  HapajuleJIbHBIMU,

NEepHIEeHANKYJISIPHBIMU CTOPOHAMM.

HaxoauTh paccTOsgsHHUE MEXAY ABYMs TOYKaMH, OT TOYKH OO IPAMOM,

JUIMHY ITIyTH Ha KBaJApaTHOW CETKEe, B TOM YHCJIE HCMOJb3ysl LUQPPOBBIE
eCypchl

Tpo6u (32 4)

OObBIKHOBEHHAs JIpOOk, OCHOBHOE€
CBOMCTBO JIpoOHU, COKpalleHue IpooOeit.

CpaBHUBaATh M YIOPSA0YMBATH poOH, BLIOUPATH €NOCO0 CpaBHEHUS JIPOOEH.
IlpeacraBiasaTh JecsiTUYHBIE APOOU B BHUAE OOBIKHOBEHHBIX JIpoOed u
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CpaBHeHUE u
npoOeii.
JlecsaTuaHble ApoOU W MeTpUYecKas
crucTemMa Mep.

YIOPSIAOYUBAHUE

ApudmeTnyecKkue JIeucTBUs c
OOBLIKHOBEHHBIMU U JECATHYHBIMU
poGsiMu.

OtHoineHue. Jlegenne B JITaHHOM
OTHOLIEHUU. Macitad, Hporopuus.
ITousitTue MpoIEHTA. Brraucnenue

NPOLIEHTAa OT BEJIWYUHBI U BEJIWYWHBI
10 €€ MPOLEHTY.

Pemenme TEKCTOBBIX 3ajiad4,
coJieprKalluXx APOOH U MPOIICHTHI.
IIpakTuueckass pabora «OTHONICHUE
JJIMHBI OKPY>XHOCTH K €€ fTMaMeTpy»

OOBIKHOBEHHBIE B BHJIE HOECATUYHBIX, HMCHOJb30BATL JKBHBAJEHTHDLIE
NnpeaCTABJIEHUs IPOOHBIX YUCE NPU UX CPAaBHECHHH, IPH BHIYHUCICHUSX.
Hcnouab30BaTh JeCATUYHBIC JpOOU TIpu NOpeoOpa3oBaHUM BEIIMYUH B
METPHUYECKOM CUCTEME MEp.

BoinoHATH apudmeTndyeckue 1eicTBUsl C OOBIKHOBEHHBIMU U JI€CITUUYHBIMU]
POOSIMHU.

BbIUMCAAT, 3HAYCHUS BBIpEl)KGHPIfI, coAcpiKammnx OOBIKHOBCHHEBIC U

JICCATUYHBIC JPOOH, BBINOJHATE IIpeoOpa3oBaHus ApoOcii, BBHIOMPATH
crocod, TNPHUMEHSTh CBoWicTBAa apuPMETUYCCKUX  JNCHCTBUH IS
paroHaIN3aIli BEIYUCIICHHUN.

CocTaBJsSITh OTHONICHUS W IIPOIOPIIMHA, HAXOJAUTH OTHOIICHUC BEJIMYHH,
IEIUTh BEIIUYHHY B JTaHHOM OTHOIIIEHUH. Haxoaurhp
DKCIMEPUMEHTAJIBHBIM NYTEM OTHONIICHUE JUITUHBI OKPY>KHOCTH K €&
JTMaMeTpy.

HNuTepnperupoBaTh MacmTad Kak OTHOIICHHE BEJIWYUH, HAXOJAUTh

MacHITal IiaHa, KapThl U BEIYUCIISITh PACCTOSIHUS, UCHOJIB3Yys MacliTal.
OO0BSACHATH, YTO TAKOE TPOIICHT, YIIOTPEOIATH OOOPOTHI p€Ur CO CIIOBOM|
«OPOIICHT». BbIpaxkaTh NOPOIEHTHI B APOOSX U APOOU B TIPOICHTAX,
OTHOIIICHHUE JIByX BEJIUUYMHB MPOIEHTAaX.

BbruucasiTb OPOLEHT OT YMCIAa U YUCIO HO €ro MNpoueHTy. OKpYrJsiTh)
JIPOOU M TIPOIICHTHI, HAXOIUTh MPUOIUKEHUST YHCEI.

Pemarh 3a1a4u Ha YacTH, MIPOLCHTHI, NPOIMOPIINU, HA HAXOXKJIEHUE IAPOOH
(mporieHTa) OT BEIWYUHBI U BEJIUYHHBI 10 €€ apoOu (MpOIEeHTY), Apoou
(mporieHTa), KOTOPBIi COCTABISIET OJIHA BelIWYWHA OT Jpyroi. [IpuBoauTsh,
pa3duparb, OUIEHUBATH pa3JIMYHbIC pPEHICHUs, 3alluCH pPeHIeHUM
TEKCTOBBIX 3ajiay.

H3Biaexkars uHpopMmanmow wu3 TabiIWIl W AUarpamMMm, HHTEPIIPETHPOBATH|
TaObIUYHBIC JIAaHHBIE, ONpPEJENISAITh HaWOOoJbIIeE W HAWMEHbIIEE U3
MPEACTABICHHBIX JAaHHBIX

Boipakenus Ilpumenenne OykB g 3anucucnmonb3oBaTh OyYKBBI IsI  OOO3HA4YeHWsI YMCEJI, IMpPU  3aIllUCH|
oyxBamu (6 4) MaTEeMaTUYECKUX BBIPAXKECHUM UMaTEMaTUUYECKUX YTBEPKJIEHUM, COCTaBJISITh OYKBEHHBIE BBIPAKEHMUSI
MpEIJIOKEHUMN. bykBEeHHBIEINO YCIOBUIO 3a/1a4H.
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BBIPA>KEHUS u 41 CJIOBBIE
[MOCTaHOBKH.
bykBeHHBIE paBEHCTBA, HaXO0XKIECHUE

HECHU3BCCTHOI'O KOMIIOHECHTA. (DOpMy.TH;I

HccienoBaTh HECIOXKHBIE YHCIOBBIC 3aKOHOMEPHOCTH, HCIIOJIB30BaTh
OYKBBI JUISI UX 3aITUCH.

BbIuMCJISITh YHCIIOBOE 3HAYCHHUE OYKBEHHOTO BBIPAKCHUS MPU 3aJIaHHBIX|
BHAUCHHSIX OYKB.

3anuchiBaTh (POPMYJBI: TEpUMETpa U IUIOMIAAA NPSIMOYTOJBHUKA,
KBaJpara; JJIUHbI OKPY>KHOCTH, TUIOIIAIN KPYTra; BHINOJHATH BbIYHCJIEHHS
Mo TUM (hopMyJiam.

CocTaBJsTh dopmybl, BBIpaXKaroIme 3aBUCHUMOCTH MEXTY)|
BCJIMYHMHAMH: CKOPOCTb, BpEMs, pPACCTOSHUE;, II€Ha, KOJIMYESCTBO,
CTOUMOCTB; IIPOU3BOJHUTEIBHOCTh, BpeMsi, OOBEM pabOThl; BBINOJHSTH
BBEIYMCIICHHSI IO 3TUM (popMyJIiam.

HaxoauTh HEHM3BECTHBIN KOMITOHEHT apU(PMETHISCKOTO NCHCTBUSI

HarasgHast
reoMeTpus.
Durypni

HAa IJIOCKOCTH
(14 q)

HeTbIpEXYTOJIBHUK,
HEeTBIPEXYTOJIbHUKOB.

IpUMEPBH]

IIpAMOYTroJaBbHHUK, KBaagpaT: CBOMCTBAC

CTOPOH, YTJIOB, auaroHajicH.

N3mepenue YTJIOB. Buibl
TPEYTOJIBHUKOB.

IlepumeTp MHOT'OYT'OJIbHHUKA.
I Imomans ¢urypsr. Dopmy bl
repuMeTpa )1 IJIoIIa N
[IPsIMOYTOJIbHUKA. IpubnmxEnnoe
HM3MEpEeHHE TUIonIaau puryp.
IlpakTnueckass pabdora «lInomans
Kpyra»

N306paxkaTh Ha HEJIWMHOBAHHOW M KJIeTYaTOM Oymare ¢ HUCIIOJIb30BaHUEM
HEepPTEKHBIX HHCTPYMEHTOB YETHIPEXYTOJIbHUKY C 3aJlaHHBIMU CBOMCTBAMMU:
napajuieJIbHBIMHA,  NEPIEHAUKYJSIPHBIMH, PaBHBIMH  CTOPOHAMHM,
[PSAMBIMA yTJIaMH U JAp., paBHOOeApeHHbIH TpeyrojbHUk. Ilpeanarate u
00CyK1aTh CNOCO0bI, AJTOPUTMBI [IOCTPOECHUS.

HccaexoBaTh, HCIONb3Yys SKCIEPUMEHT, HAOJIOJAEHHE, MOICIHPOBAHHUE,
cBOMCcTBA IIPAMOYTOJIbHMKA, KBaJpaTa, pa3OouBaTh Ha TPEYyroJbHUKU.
O00CHOBBIBATH, OIPOBEPIraTh C MOMOIIBIO KOHTPIIPHMEPOB YTBEPKIACHUS
O NOpsIMOYTOJILHUKE, KBaJpaTe, PAaclno3HaBaTh BEpHbIE W HEBEPHBIC

YTBEPKIACHUS.

HN3mepsiTh M CTPOUTH C IMOMOIIBIO TPAHCHOPTHpPA YIJIbI, B TOM YHCJIE B
MHOTOYTI'OJIBHUKE, CPABHHUBATBL YIJIbl; PACHO3HABATL OCTpbIC, MPSIMBIE,
TyIble, pa3BEpHyThIE yribl. PacmodHaBarh, M300pakaThb OCTPOYTOJIbHBIM,
MpsIMOYTOJIBHBIM,  TYINOYTOJIbHBIM, paBHOOEAPEHHBINH, PAaBHOCTOPOHHUM
TPEYTOJIbHUKH.

BeruuciasaTh IEpUMETp MHOIOYIOJIBHUKA, IUIOLIAJb MHOTOYI'OJIbHUKA

pa3OueHneM Ha NPSIMOYTOJBHUKH, Ha paBHbIE (QUTYpPBI, HCIOJIb30BaTh
METPUYECKUE €IMHULIbI U3MEPEHUS JUIMHBI U IJIOLIAIH.

Hcnouab3oBaTh NPUOIHKEHHOE U3MEPEeHMe JUIMH U IUIONIaAed Ha KJIET4YATOM
Oymare, IpuOIMKEHHOE U3MEPEHUE UTUHBI OKPY>KHOCTH, TUIOMIAJIN KpyTra
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[lon0:xxuTEIbHBIE H
OTpHIATeIbHbIE
unciaa (40 4)

Llenple uwncna. Moayne  yucIia,
reomMeTpudecKast UHTEpIIpEeTaLMS
Moay1s1. UUCIIOBBIC TIPOMEKYTKH.

I[lonoxxutenbHble W OTPHULIATEIIBLHBIC
qrcia. CpaBHEHHE MOJOXUTEIBHBIX U]
OTpULIATEIILHBIX qucell.

ApudmeTnyecKue JIecTBUS C
[MOJIOKUTEIILHBIMU 121
OTpHUILIATEIILHBIMH YHUCIIaMH.
Permmenue TEeKCTOBBIX 3a1a4

IlpuBoaAMTL NpUMeEpPHI UCIIOIB30BAHUS B PEAJIbHOMN KU3HU I10OJIOKUTEIbHBIX|
1 OTPULATEIbHBIX UHCEIL.

N3o00paxkaTh Lelble YHUCIA, MOJIOKUTEIbHbIE U OTPHULATEIIbHBbIE YUCIA
TOYKAMH Ha YHCJIOBOH IPsIMOI, HCIOJIb30BAaTh YHMCIOBYIO IPAMYIO s
CpaBHEHUS YHCEJL.

IIpuMeHSITh IPABUJIA CPABHEHUSI, YIIOPSAA0YUBATH 1I€JIbl€ YHCJIa; HAXOAUTh

MOJYJIb YHCIA.

@DopMyJIMPOBATH  NPABMJIA  BBIYHCICHUA C  IOJOXUTEIbHBIMH U
OTpULIATEIbHBIMU YHUCJIAMH, HAXOAMTHh 3HAYEHUS YHCJIOBBIX BBIPA’KECHUM,
colep KalluX JICUCTBHUSL C  IIOJOXXUTEIBbHBIMU UM  OTPHULATEIbHBIMU
4HCJIaMU.

IIpuMeHsATH cBOMCTBA CIIOKEHHUSI U YMHOXEHHUs Ul IIpeoOpa3oBaHUs
CYMM U IIPOU3BEACHUM

IIpeacraBiienue
MaHHBIX (6 1)

IIpsimoyrosibHass cucteMa KOOpPAUHAT
Ha 1uiockocth. KoopaynHaTtbl TOYKHU HA|
IMJIOCKOCTH, adcuucca U opJiuHaTa.
CrosibuaThie U KpyroBbl€ JUATrPAMMBI.
IIpakTuueckass pabora «llocTpoeHue
nuarpamMm». PemeHne  TEeKCTOBBIX
3anad, coaep Kammx JaHHBbIE,
npeJcTaBJI€HHbIE B TaOJWUIax M HA|
uarpamMmmax

OO0BSICHATh W WUIIOCTPUPOBATH MOHATHE IIPAMOYTOJIBHOW CHUCTEMBI
KOOpAWUHAT Ha MJIOCKOCTHU, WCIOJb30BaTh TEPMHUHOJOTHIO, CTPOMTHL Ha|
KOOPJIMHATHON TJIOCKOCTU TOYKH M (PUTYPHI MO 3aJaHHBIM KOOPJIHUHATaM,
HAXO0AUTh KOOPJIMHATHI TOYEK.

UutaTh cTONOYATHIE U KPYrOBbIE JHUArpaMMbl, HHTEPNPEeTHPOBATH JIaHHEIC;
CTPpOUThL  crojOuareie jauarpammbl. HWcmoab3oBath  MH(pOpManuio,
Mpe/ICTaBIICHHYIO B TaONHIIaX, Ha AUarpaMmax JJis PEIISHHUs TEKCTOBBIX
3a7a4 U 3a7a4 U3 PEaJIbHOU KU3HU

Harasanast
reoMeTpus.
Durypni

B IPOCTPAHCTBE
(9 v)

IIpAMOYTrONBHBIN  ITapauIeJICITUIIC,
KyO, mpu3Ma, OHUpaMHia, KOHYC,
AJTAHIP, miap u cdepa.
300pakeHue HOPOCTPAHCTBEHHBIX
puryp. ITpumepsl pPa3BEPTOK
MHOTOTPaHHHUKOB, HUJINHIpa 17|
KOHYycaA.

IIpakTuueckass pabora «Co3naHue
MOJIeJICH TIPOCTPAHCTBEHHBIX (PUTYDPY.

Pacno3zHaBarh Ha 4yepTekax, pUCYHKaxX, ONMMUCBIBATh NUpaMHUIy, IPU3MY,
LIUJIUHAP, KOHYC, LIap, HU300paxkaTb HUX OT PYKH, MOAEJHPOBATH U3
OyMmaru, IIacTUJIMHA, NPOBOJOKU U Ap. IlpuBoauTh nmpuMepbl OOBEKTOB
OKPY>KAIOIIETO MUPA, UMEIOINX (POPMBI Ha3BAHHBIX TEJl.

HNcnoab30BaTh TEPMUHOJIOTHIO: BeplllMHa, peOpo, rpaHb, OCHOBaHUE, BBHICOTA,
paguyc U quaMmeTp, pa3BEpTKa.

N3yuars, HCITOIB3YSI SKCIIEPUMEHT, HaOJroJeHue, U3MepeHue,
MOJEJIMPOBAHUE, B TOM YMCJIE KOMIIBIOTEPHOE, U ONHUCHLIBATH CBONCTBA
Ha3BaHHBIX TEJI, BBIAABJIATH CXOACTBA M Pa3JIUUYHUsA: MEXJy NUPaAMUION U

IToasTue 00BéMa; 1310705050001

HpH3MOI>i; MCXKAY HNUWJIMHAPOM, KOHYCOM W IIapOM.
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H3MEPCHHUS o0BEMa. O0BéM
[PSIMOYTOJILHOTO Mapasuiejieuneaa,
Ky0Oa, popmyitel o0bEMa

Pacno3HaBaTh pa3BEPTKHU HapajuiesienuIiesia, Kyba, mpu3sMbl, TUPaMHUIbL,
KOHyCa, LWINHApPA,; KOHCTPYMPOBATH JaHHBIC Tejla W3 Pa3BEPTOK,
co3gaBaTh uX Mozaenau. Co3xaBaTh MoOJAeJH IIPOCTPAHCTBEHHBIX (puryp (w3
OyMmaru, IIpoOBOJIOKH, IUIACTUJINHA U AP.)
N3mepaATh HA MOAENAX: JJIUHBI pEOep MHOTOTPAaHHUKOB, JUAMETpP MIapa.
BbiBoauTe popMyiry 06bEMa NPSIMOYTOJIBHOTO NapajuieIenune/a.
BoruncasaTs no d¢gopmysaaM: oO0bEM MPSIMOYTOJILHOTO NapajuleJIenunenaa,
Ky0a; MCHOJIb30BaTh €AWHUIIBI U3MEPEHHUs O00bEMA; BBIYMCJIATH OOBEMBI
TE€J, COCTaBJIEHHBIX U3 KyOOB, MapajuleJICIIMIIEOB; pemaTh 3aJa4d C
€JIbHBIMU JTAHHBIMU

IloBTOpEHME,
0000IIEHME,
cucTeMaTU3al M
(20 v)

IloBTOpEeHNE OCHOBHBIX MMOHATHH
1 METOJIOB KypCcOB 5 1 6 KJ1accoB,
0000I1IcHUE U CHCTEMAaTH3aIU
3HaHHUMN

BpIuMcasATh 3HAa4YCHUSI BBIPAXXEHUMH, COAEpPIKAILMX HaTypajbHbIE, LEJIbIE,
[1OJIOYKUTEJIBHbIE U OTPHULIATECIIbHbIC

qucia, OOBIKHOBEHHBIE W JAECATHYHBIE  ApOOU,  BBINOJHATH
MpeoOpa30BaHUs YHMCEJI U BBIPAKECHUH.

Bpi0upaTh crmocod CpaBHEHHUSI YHCEJ, BBIYHUCICHUI,

NMPUMEHATh CBOWCTBA apu(PMEeTHUECKUX JeHCTBUN IS

paliioHaIn3allui BBIYHUCIICHUU.

Pemiate 3a1a4u U3 pealbHOM )KU3HU, IPUMEHATh MATEeMATHYCeCKHUEe 3HAHUS
TUJIsT pEIIeHUs 3a/1a4 U3 APYyrux

[IPEIMETOB.

Pemiates 3agaum pasHbIMH cHocodamMu, CpaBHUBaTh, BBIOMPATH CHOCOOBI
pELIEHUs 3aJa4uH.

OcyuecTBJIATh CAMOKOHTPOJIb BBIIIOJHAEMBIX JECUCTBUN

1 CaMOITPOBCPKY pE3yJibTaTa BBIYUCIICHUMN

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA» 7 -9 KJIACCBI
HEJN U3YYEHHUSA YYEBHOT'O KYPCA

Anrebpa ABISIETCS OJHMM €3 OIOPHBIX KYpCOB

OCHOBHOM IIKOJIBI: OHa oOOecleYrBaeT W3YYCHHE JPYIHX JAWCIHIUIAH, Kak

CCTCCTBCHHOHAYYHOI'O, TaAK W T'YMAaHHUTApHOTI'O IUKIIOB, e€ OoCBOCHHE HeO6XOJII/IMO JJI1 IIPOJOJIKCHU A O6paSOBaHI/I$I n B HOBCGHHGBHOfI KU3HU.

Pa3zButue y 06yqaroumx051 HayY4YHBbIX HpCI[CTaBJ'ICHI/Iﬁ 0 HPOUCXOXKIACHUHU W CYHIHOCTH anre6pa1/1qecxnx a6CTpaKHHﬁ, crocooe OTpaXXCHUA
MaTeMaTU4eCKOu Hay1(0171 SIBJICHUH U MponeccoB B MpUpoOAC U O6IJ.I€CTBC, POJIN MATEMATUYCCKOT'O MOJCINPOBAHNA B HAYYHOM IIO3HAHHUU U B IIPAKTUKE
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crocoOcTByeT (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KayecTB MBIIUICHUS, HEOOXOAMMBIX [UIsl aJanTalid B COBPEMEHHOM IU(POBOM
obmiectBe. M3yuyeHune anreOpbpl €CTECTBEHHBIM O0pa3oM o0OecredrBaeT pa3BUTHE YMEHHUS HaOI0/1aTh, CPaBHHUBATh, HAXOJUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIUIEHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JCHCTBHS U BBIBOABI, (DOPMYIMPOBATH YTBEPKICHUS.
OcBoenne Kypca aireOpsl 00eCHeuMBaeT pPa3BUTHE JIOTHUECKOTO MBIIIICHUS OOYYAIOUIMXCSA: OHHM HCIOJB3YIOT JEeIyKTHBHbIE M WHAYKTHBHBIE
paccyxjaeHus, 0000IIeHHEe W KOHKpETH3alluio, a0cTparupoBaHue U aHajoruro. OOydeHwe anreOpe mpeanojiaraeT 3HAYUTEIBHBIN 00BEM
CaMOCTOSITENILHON JICSITEIbHOCTH OOYYaIOUIMXCS, TOATOMY CaMOCTOSATENBHOE pEIIeHUE 337a4 ECTECTBEHHBIM O0pa3oM SBISETCS peanu3anueit
JeSTeIbHOCTHOTO MPUHIIUIIA 00Y4IEHUSI.

B cTpykType mporpaMmMbl yd4eOHOTO Kypca «Anredpay» OCHOBHOH IIKOJIbl OCHOBHOE MECTO 3aHHUMAIOT COJECPKATEIbHO-METOUUECKHE TUHUH:
«Yucna v BBIYUCICHUN»; «ANreOpandeckue BIpaKeHUS;

«YpaBHeHUS U HepaBeHCTBa»; «DyHKuuny». Kaxaas U3 3TUX colep:KaTelbHO-METOINYECKUX JIMHUNA Pa3BUBACTCS HA MPOTSHIKECHUH TPEX JIET
M3YYEeHUS Kypca, €CTeCTBEHHBIM 00pa3oM IMeperieTasich U B3aMMOJCHCTBYS ¢ APYTMMHU €ro NUHUSMHU. B Xoae m3ydeHuss Kypca oOydarolumcs
MPUXOAUTCS JIOTHYECKH PaCCyXKIaTh, UCIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBS3M C 3TUM Ienecoo0pa3HO BKJIIOYHUTH B MPOrpamMmy
HEKOTOpPbIE OCHOBBI JIOTUKH, TPOHU3BIBAIOIIME BCE OCHOBHBIC pa3leibl MaTeMaTHYeCKOro OOpa30BaHUS M CIHOCOOCTBYIOIIME OBIIAJICHUIO
00yYaroIMMHUCST OCHOB YHHBEpPCAJIILHOTO MAaTEMaTHYECKOTo s3bIKa. TakuM 00pa3oM, MOXKHO YTBEPXKAaTh, YTO COJEPIKATEILHOW M CTPYKTYPHOH
0COOEHHOCTBIO Kypca

«Anredpay SBISIETCS] €r0 NHTETPUPOBAHHBINA XapaKTep.

Conepxanne nuHUM «Uucaa M BBIUMCIEHUS» CIYXHUT OCHOBOM Ul JalbHEHIIEro M3y4eHUs MaTeMaTHKH, CIIOCOOCTBYET PA3BUTHIO Y
o0yJaromuxcs JOrMYECKOro MBIIUICHHs, (POPMUPOBAHUIO YMEHHUS MOJB30BATHCS AITOPUTMAMHM, a TaKKe NMPUOOPETECHHIO MPAKTUYECKUX HABBIKOB,
HEOOXOAUMBIX JIJIsl TOBCEIHEBHOW *U3HU. Pa3BUTHE MOHATHS O YKCiIe B OCHOBHOM IIIKOJIE CBSI3aHO C PALlMOHATIBHBIMH U HPPALlMOHAIBHBIMU YHCIIAMH,
dbopMHpOBaHHEM TIPEJICTABICHUN O JEWCTBUTENLHOM YHCIE. 3aBEepIICHHE OCBOEHHUS YHUCIOBOM JIMHMM OTHECEHO K CTaplIeMy 3BeHY OOIIero
oOpazoBaHus.

CopepxaHue IByX ajlreOpandyeckux JUHUN — «Anredpandeckue BIpaXeHUs» U «Y paBHEHUS U HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHHUIO
y 00yJaromuxcss MaTeMaTHIECKOTO armapara, HeoOX0IUMOT0 IS PEIICHHS 3a/1a4 MaTeMAaTHKH, CMEKHBIX TIPEJMETOB M IMPAKTHKO-OPUEHTHPOBAHHBIX
3a1ad. B oCHOBHOI mIKOJIe y4eOHBI MaTepHall TPYIMIHPYETCs BOKPYT PAIlMOHANBHBIX BBIpAKEHHNA. ANreOpa JEeMOHCTPHUPYET 3HAUYCHHE MaTeMaTHKH
KaK sI3bIKa JUI MOCTPOEHHSI MaTEMAaTUYECKUX MOJIeNeH, OMMCaHus MPOLIECCOB U ABJICHUN peartbHOro Mupa. B 3amaun oOyueHus anredpe BXOAAT TaKxKe
JanbpHelIee pa3BUTHE AITOPUTMUYECKOTO MBIIUIEHHS, HEOOXOJUMOT0, B YaCTHOCTH, JJIsl OCBOCHHs Kypca MH()OPMATHKH, U OBJIJICHUE HaBBIKAMH
JeTyKTUBHBIX paccyxaeHuil. [IpeobpazoBaHrne CUMBOJIBHBIX ()OPM BHOCHT CBOM creruduyeckuil BKJIaJ B pa3BUTHE BOOOPAKEHUS, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.
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Cogepxanue (GyHKIIMOHATIBHO-Tpa@UUECKON JIMHUM HalleJIeHO Ha I[OJIyYeHHWE UIKOJIbHUKAMHM 3HAaHUN O (QYHKIUSIX KaK BaKHEHIIeH
MaTeMaTHYeCKON MOJIEH JJIsi OIMCAHMsI M MCCIe0BaHUs Pa3HOOOPa3HBIX MPOLECCOB U SIBJICHUI B Ipupojie U odiecTBe. M3ydueHue 3Toro marepuania
CHOCOOCTBYET PAa3BUTUIO Yy OOYYarOIIMXCS YMEHHS HCIOJb30BaTh pa3jMyYHbIe BbIPA3UTEIbHBIC CPEACTBA S3bIKA MaTEMaTHUKU — CIJIOBECHBIE,
CHUMBOJIMYECKHE, Tpa@ruecKue, BHOCUT BKJIa B (POPMHUPOBAHUE MPEICTABICHUI O PO MATEMATUKU B PA3BUTUH [IUBUIIM3AIUHN U KYJIbTYPHI.

MECTO YYEBHOI'O KYPCA «AJITEBPA» B YYEBHOM IIJIAHE

CornacHo y4yeOHOMY IulaHy B 7—9 Kjaccax HM3y4aercss y4eOHbBIH Kypc «Anredpa», KOTOPBIH BKIIOYAET CIEIYIOIIME OCHOBHBIC pPa3JIeIibI
conepkanus: «Hucna u BRIYUCIEHUD», «AJredpandeckue BbIpaKEeHUsD», «Y paBHEHUS U HEPABEHCTBa», «DyHKIIUN.

VYuebHblil mIaH Ha u3yyeHue aiaredpsl B 7—9 Kilaccax OTBOJUT HEe MeHee 3 yyeOHBIX 4acoB B HEJENI0 B TEYEHHE KaKJOro roja oOydeHus,
BCETro 3a TpH rojia 00yueHuss — He MeHee 306 yueOHBIX 4acoB.

COJAEP/KAHUE YYEBHOI'O KYPCA «AJITEBPA» (IIO TOJAM OBYYEHMUS)

7 kJaacc

Yucrna v BEIYHACICHHS

PanyonanpHble yncna

JpoOu OOBIKHOBEHHBIE M JECATUYHbIE, Nepexoa OT OJHOM (GopMbl 3amucu apobel k npyroil. IloHATHE panMOHATBLHOIO YHMCIA, 3aIUCh,
CpaBHEHHE, YIOPSJIOYMBAHUE PANMOHAIBHBIX YHCEN. ApHUPMETHYeCKHe IEHCTBHS C palMOHAIBLHBIMH YHCIaMu. PelneHue 3amad U3 pearbHON
MIPaKTUKU Ha YacTH, Ha APOOH.

CreneHp ¢ HaTypaJbHBIM TIOKa3aTeNeM: OIpENIeICHHE, MPeoOpa3oBaHME BHIPAKEHWH Ha OCHOBE OIPENEeNICHHs, 3aliCh OOJBIINX YHUCEI.
[TporeHTHI, 3amuch TMPOIIEHTOB B BUAE OpoOW W ApoOW B BHJE NMPOLEHTOB. TpH OCHOBHBIC 33aJaud HAa TPOICHTHI, PEUICHWE 33aJad W3 pealbHOW
MPAKTUKH.

[TprMeHeHNe NPU3HAKOB JIEIUMOCTH, Pa3i0KEeHNEe Ha MHOXKHUTEIN HATYPaIbHBIX YHCEN.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE TIpsSMasi K 0OpaTHasi IpONOpLUUOHATBHOCTH.

AnrebpanuecKue BhIpaXKEHUS

[TepemeHHbIe, YNCIOBOE 3HAUEHUE BBIPAXKEHUS C MepeMeHHOH. JlomycTuMble 3HaueHUs nepeMeHHbIX. lIpeacraBienne 3aBUCHMOCTH MEXIY
BeIMYMHAMU B BUje Gpopmynsl. Berancinenus mo ¢popmynam. [IpeoObpazoBanne OyKBEHHBIX BBIPaKCHUH, TOXKICCTBEHHO PaBHbBIC BBIPAKEHHSI, TIPaBHUIIA
npeoOpa3oBaHusl CYMM U TPOU3BEACHUH, MPaBHUIIa PACKPBITHS CKOOOK M MIPUBEICHHS ITOTOOHBIX CIaraeMbIX.

CBoIiCTBa CTETIEHU C HATYPAJIHHBIM ITOKA3aTEIIEM.
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OpxHounenbl 1 MHOTO4IeHbl. CTeneHb MHOrowieHa. CloXeHue, BBIMUTAaHUE, YMHOKEHUE MHOTOWIEHOB. POpMYJIbl COKPAIIEHHOTO YMHOXKEHUS:
KBaJpaT CyMMBbI U KBaJpaT pasHocTH. Popmysa pa3HOCTH KBaIpaToB. Pa3nokeHre MHOTOUJIEHOB HA MHOXKHTEIIN.

VYpaBHeHus

YpaBHeHUEe, KOPEHb YpaBHEHUS, TpaBUiIa IPeoOpa30BaHUs yPaBHEHNUS, PABHOCUIBHOCTh YPaBHEHUH.

JIuneitHOe ypaBHEHUE C OJJHON NEPEMEHHOMN, YUCIIO0 KOPHEHN JIMHEHHOTO0 YpaBHEHMsI, pElIeHUE JTUHENHBIX ypaBHEeHUMN. CocTaBlieHuE ypaBHEHUI
10 YCJIOBUIO 3a/1a4u. Pelenue TeKCTOBbIX 3a7a4 ¢ IOMOIIBIO YPAaBHEHUM.

JluneliHOe ypaBHEHHE C JABYMs NIEpeMEHHBIMH U ero rpaduk. Cuctema IByX JUHEWHBIX YPAaBHEHHI C IBYMs IEpeMEHHBIMH. Pemenue cuctem
ypaBHEHUH criocoboM noacTaHOBKH. [Ipumepsbl pereHnst TEKCTOBBIX 33714 ¢ TOMOIIbIO CHCTEM YpaBHEHUH.

Koopaunats! u rpaduku. OyHKimu

Koopaunara Touku Ha npsimoil. UucinoBble npoMexkyTKU. PaccTosiHue Mex 1y 1ByMs TOYKaMU KOOPAUHATHOM MPSMOM.

[TpsimoyronbHast cuctema koopauHaT, ocu Ox u Oy. AOciucca U OpAMHATa TOYKM HA KOOPAWHATHOM TMIOCKocTd. [Ipumepsl rpadukos,
3aaHHBIX hopMynamu. UteHue rpagukoB peaiabHbIX 3aBucuMocteil. [lonstue pynkuuu. I'paduk dpynkiuu. CoiictBa Gpynkuuii. Jlunelinas GyHkus,
e€ rpaduk. I'paduk pyaknuu y = I x I. I'padudeckoe penieHue IMHESHHBIX YPAaBHEHUH U CUCTEM JIMHCWHBIX ypaBHEHUH.

8 ki1ace

Yucna v BIYUCICHUS

KBanparusiii kopeHb u3 uucna. [lonstue o0 uppauvoHanbHOM uucie. JlecsSTuuHble NPUONMKEHUS HppaluOHaNbHBIX uuces. CBolicTBa
apu(pMeTHYECKUX KBaJPaTHBIX KOPHEH U UX MPUMEHEHHE K TPpeoOpa30BaHUIO YMCIIOBBIX BBIPAKEHUHN U BHIUMCIEHUAM. JleficTBUTeNbHBIE YHCa.

CrerneHs ¢ 1eqbIM NTOKa3aTeaeM U e€ cBoiicTBa. CTaHaapTHas 3alKCh YHCIIA.

Anrebpanueckue BhIpaXKEHUS

KBaznpaTHblil TpEXUIIEH; pa3I0KEHNE KBaJPATHOTO TPEXUIEHA HA MHOKHUTEIIN.

Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO alireOpandeckoi podu. CiioxeHue, BRIYUTaHUE, YMHOXKEHUE, JCICHHE allreOpandecKux IpoOeH.
PannonanbHble BbIpaykeHUS U UX IPeoOpazoBaHue.

YpaBHEHHS 1 HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢opMyrna KOpHEH KBaapaTHOro ypaBHeHHs. Teopema Buera. Pemenue ypaBHEHU, CBOASIIUXCS K JIMHEWHBIM H
KBagpaTHbIM. [IpocTeiiine qpoOHO-paloHaIbHbIE YpaBHEHHUS.

['paduueckass MHTepHpeTanusi ypaBHEHUH C JByMs INEPEMEHHBIMH M CHCTEM JIMHEHHBIX ypaBHEHMH C JABYMs NepeMeHHBIMU. [Ipumepsr
pELICHUsS CUCTEM HEIIMHENHBIX YPABHEHUH C IBYMsI [IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1au areOpanyeckiuM CocoOoM.
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YuciioBble HEPABEHCTBA U UX CBOKcTBAa. HepaBeHCTBO ¢ 01HOM nepemMeHHOU. PaBHOCHIIBHOCTh HepaBeHCTB. JIMHEHbIE HEPABEHCTBA C OAHOU
nepeMeHHON. CHUCTEMBI JIMHEHHBIX HEPABEHCTB C OJHON IEPEMEHHOM.

DyHKIUU

[Tonsitre Gynkuuu. O6IacTh ONPEIEICHNUS U MHOKECTBO 3HaUeHUN GyHKIU. CriocoOb! 3a1anust PyHKIIUH.

I'padux Gynkiuu. YreHne cBoiicTB pyHKIMU 110 €€ rpaduky. [Ilpumepsl rpadukoB GyHKIUH, OTPAKAIONINX peaIbHbBIE POIIECCHI.

@DyHKIUH, OMMCHIBAIONIUE MPSIMYIO M 0OpaTHYIO MPONIOPLUUOHATBHbIE 3aBUCUMOCTH, UX Tpa(uKH.

@Oynkuun y=x2,/y=x3,y= x, y=IxL

['paduueckoe perieHue ypaBHEHMH U CHUCTEM ypaBHEHUH.

9 ki1ace

Yucna v BIYMCIECHUSA

JleiicTBUTENIbHBIE YUCIIA

PanyonanbHble uyuclia, MpPpalMOHAIbHBIE YHCIA, KOHEYHble M OECKOHEYHbIE AECATHUYHBIE ApoOM. MHOXKECTBO JEHCTBUTENBHBIX YHCEN,;
JeCTBUTENFHBIC YMCIa KaK OECKOHEUHBIE JIECATHYHBIC IpoOu. B3anMHO 0THO3HAYHOE COOTBETCTBHE MEXKIY MHOXKECTBOM JEHCTBUTEIBHBIX YHCET U
KOOPJAMHATHOMN IIPSIMOA.

CpaBHeHuE 1eHCTBUTENBHBIX YUCEIl, apu(pMeTnyecKue 1eUCTBUS C IeHCTBUTEIbHBIMU YHCTIAMH.

W3mepenus, npubInxeHus!, OLEHKN

Pa3zmMepbl 00bEKTOB OKPYKAIOLIET0 MUPA, ATUTEILHOCTh MIPOLIECCOB B OKPYXKAIOIIEM MUPE.

[TpubnmxEHHOE 3HaUEHNE BETMYMHBI, TOYHOCTh MpubimxkeHus. Okpyrienue uucen. [Ipukuaka v oleHKa pe3yabTaToB BBIYMCICHUH.

YpaBHEHMS U HEPABEHCTBA

YpaBHEHUS C OJHON ITIEPEMEHHON

JInnelinoe ypaBHeHue. PenieHne ypaBHeHUN, CBOAAIIMXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. Pemenue ypaBHEHUM, CBOJSAIIMXCS K KBaJpaTHbIM. bukBajgpartHoe ypaBHeHue. [IpuMepsl pelieHHsl ypaBHEHHMU
TPEThEN U YETBEPTOM CTENEHEN Pa3I0KEHNEM Ha MHOKUTEIH.

Pemenne npoOHO-pallMOHAIbHBIX yYpaBHEHUH. Pelienne TeKCTOBBIX 3a/1a4 anreOpanyeckuM METOIOM.

CucreMsl ypaBHeHUH

VYpaBHeHUe ¢ OBYMs MEpPEMEHHBIMH M ero rpaduk. PemeHne cucteM ABYX JIMHEHHBIX YpaBHEHHH ¢ ABYMS IepeMeHHbIMH. PerieHue cucrem
IBYX ypaBHEHHUH, OJHO M3 KOTOPBIX JIMHEHHOe, a JApyroe — BTOpOW creneHH. ['paduyeckas HMHTEpIpETalUsi CUCTEMBbl YPaBHEHUH C JByMs
IIEPEMEHHBIMH.
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Pemennie TeKCTOBBIX 3aj1a4u alNredpandeckum crocoOom.

HepaBencrtpa

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nuHEHHBIX HEPABEHCTB C OJHOW IEPEMEHHOM. PemieHune cucTeM JIMHEMHBIX HEPABEHCTB C ONHOW INepeMeHHOM. KBaapaTHbie
HepaBeHCTBA. ['paduueckas MHTEpIIpEeTaIsl HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMsI IEPEMEHHBIMHU.

DyHKIMHU

KBanparnunas ¢pyHkius, e€ rpaduk u cBoiicta. [Tapaboa, KoOpAMHATHI BEPIINHBI TAPa0OIIbl, 0Ch CHMMETPHH ITapadoIIbL.

I'paduku dyHKIMiL:

y=kx, y=kx +b, y=§, y=x’,y= Jx , Y=|X| 1 ux cBOMCTBA.

Yucnossle IOCIIEI0BATEIbHOCTH

Omnpenenenue U ciocoObl 3aaHKs YUCIOBbIX MIOCIIE10BATENbHOCTEN

[ToHsITHE YUCIIOBOW MOCIICIOBATEILHOCTH. 3aJaHHUE ITOCIICIOBATEILHOCTA PEKYPPEHTHOM hopMyItoit u popmyInoii n-ro dieHa.

ApudmeTrnueckasi 1 reOMeTpUYECKasi IPOrpeccuu

Apudmerndeckast U reoMmerpuueckas nporpeccun. @opmynbl n-ro wieHa apupMeTHIECKOH U T€OMETPUIECKON MPOTPECCHil, CYMMBI IEPBBIX N
YJICHOB.

N300pakeHre 4IeHOB apuU(pMETHUYECKOH M TEeOMETPUUYECKOW NpOorpeccuii TOYKaMH Ha KOOPAMHATHOW TUIOCKOCTH. JIMHEHHBIM u
SKCIOHEHIMAIBHBIA pOCT. CII0XKHBIE IPOLICHTHI.

INIAHUPYEMBIE NPEJMETHBIE PE3YJIBTATBI OCBOEHHA KYPCA «AJITEBPA» (IO 'OJAM OBYYEHMUA)

OcBoenue yudeOHOTO Kypca «AnreOpa» Ha ypOBHE OCHOBHOTO OOIIero oOpa3oBaHUs JOMKHO OOECTeUYMBATh JIOCTHIKEHHUE CIEIYIOUUX
MpPeIMETHBIX 00Pa30BaTEIbHBIX PE3YyIbTATOB:

7 kaacc

Yucna v BBIYUCICHUS

BrInonHsATh, coueTast yCTHbIE M MUCbMEHHBIE TPUEMBI, apu(METHIECKUE NEUCTBUS C PAallMOHAIBHBIMY YUCIIAMHU.

HaxomuTh 3Ha4YeHHs] YHUCIOBBIX BBIPAKEHUN; MPUMEHITh Pa3sHOOOpa3HbIE CIIOCOOBI M MPUEMBI BBIYMCICHUS 3HAUYEHUN APOOHBIX BBIPAKECHUH,
coJiepKalmx OOBIKHOBEHHBIE U JIECATUYHBIC IPOOH.
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[Tepexoaute OT OxHOW (QOpMBI 3amucu 4Mcen K JApyroil (mpeoOpa3oBbIBATH JECATHUYHYIO JIpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO IECATHUHYIO JpOOBb).

CpaBHUBATH U YIOPSAJOYNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrisTh yucna.

BbINOIHATE NPUKHUIKY U OLICHKY PE3yJIbTaTa BBIYUCIICHUH, OLICHKY 3HAYEHUN YMCIIOBBIX BBIPA)KCHUMN. BBINOIHATH IEUCTBUS CO CTEIEHSIMHU C
HaTypaJIbHBIMU ITOKA3aTEISIMU.

IIpuMeHATh IPU3HAKU JEIUMOCTH, Pa3I0KEHUE HA MHOKUTEIN HATYPAJIbHBIX YHCEIL.

Pemars mNpakTUKO-OPUEHTUPOBAHHBIE 3a/ladl, CBSA3aHHBIE C OTHOIUEHHUEM BEJIWYUH, IPONOPLUOHAIBHOCTBIO BEJIWYMH, IPOLEHTAMY;
MHTEPIPETHPOBATH PE3YNIbTAThl PELICHUS 33134 ¢ YYETOM OrpaHUUYEHHH, CBI3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMbIX OOBEKTOB.

Anrebpanueckue BbIpaXKEeHUs

Hcnonb30Bath anredpandyeckyro TEPMUHOJIOTUIO M CUMBOJIMKY, IPUMEHSATH €€ B IPOLIECCEe OCBOSHHsI yUeOHOIo MaTepuania.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPAKEHUH IIPU 33aHHBIX 3HAUCHHSIX IEPEMEHHBIX.

BrImonHaTh npeoOpa3oBaHus EJI0r0 BRIPAKEHHS] B MHOTOUWIEH MPUBEACHUEM MTOT00OHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.

BEBIMONHATE yMHOXEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOWICHAa Ha MHOTOWIEH, MPUMEHATh (OpPMYIbl KBaapaTa CyMMBI M KBajpara
Pa3HOCTH.

OcCy1ecTBISTh Pa3ioKEeHHE MHOTOUIEHOB HA MHOKUTEIH C MIOMOILBIO BEIHECEHUS 32 CKOOKH OOIIEro MHOXKMUTENS, TPYIIUPOBKU CllaraeéMblX,
npUMEeHEeHHs (OPMYIT COKPAIIEHHOTO YMHOXKEHHUS.

[TpumeHsTH TpeoOpa3zoBaHKss MHOTOWICHOB JJIsl PEIIEHUS pa3IMyHbIX 33]a4 U3 MaTeMaTHKH, CMEKHBIX NPEIMETOB, U3 pealbHOW MPAKTUKU.

Hcnonb30BaTh CBONCTBA CTEMEHEN C HATYpaJbHBIMU ITOKA3aTENIIMU JUIsl TPe0Opa30BaHus BIPAKEHUH.

YpaBHEHMS U HEPABEHCTBA

Pemwate nnHENHBIE ypaBHEHUs C OJHOM NEPEMEHHOW, NMPUMEHsS IpaBWila Iepexofa OT HMCXOAHOTO YpPaBHEHMSI K PAaBHOCHUIBHOMY €MY.
[IpoBepsTh, ABAAETCSA JIM YACIO KOPHEM YPABHEHHS.

[TpumensTh rpaduueckre METObI IPH PEIICHNUN JIUHEWHBIX YPAaBHEHUHN U UX CHCTEM.

[TonGupath mpUMepsI Map YUCEe, IBISIOUINXCS PEIIEHUEM JIMHEHHOTO YPaBHEHUS C ABYMS [IE€PEMEHHBIMHU.

CtpouTh B KOOPJMHATHOW IMJIOCKOCTU TpaMK JMHEHHOrO ypaBHEHHs C JBYMs IEPEMEHHBIMHU; MONb3YACh IpaMKOM, MPUBOAUTH MPUMEPHI
peLIeHUs ypaBHEHUSL.

Pemrate cucrembl ABYX JTMHEWHBIX YpaBHEHHH ¢ IBYMs IEPEMEHHBIMH, B TOM YHCIIe IpadUUeCcKH.
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CocraBiATh U peniaTh JIMHEWHOE YPAaBHEHHUE WM CUCTEMY JIMHEMHBIX YPABHEHUI MO YCIOBUIO 3aJa4M, UHTEPIPETUPOBATh B COOTBETCTBHUHU C
KOHTEKCTOM 33J]a4M IOJYyYEHHBIN pe3yJbTar.

Koopaunate! u rpadpuku. yHKIun

N300paxaTh Ha KOOPAMHATHOM NPSIMOM TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM KOOpAMHATAM, JIy4M, OTPE3KH, HWHTEpBaJIbl; 3aIUCBIBATH
YHCIIOBBIE TPOMEKYTKH Ha alreOpandeckoM s3bIKe.

OTmeyath B KOOPIUHATHOW MJIOCKOCTH TOYKHU IO 33JJaHHBIM KOOPIUHATAM; CTPOUTH IpaduKku IuHEHHBIX QyHKIMA. CTpouTh rpaduk GyHKINU
y=Ix|.

OnuceiBaTh € MOMOIIBIO (YHKIMA H3BECTHBIE 3aBUCUMOCTH MEXAYy BEJIHMUYMHAMHU: CKOPOCTh, BpEMsl, PACCTOSHHME; II€HA, KOJIMYECTBO,
CTOMMOCTb; IPOU3BOAUTEIBHOCTD, BpeMs, 00BEM pabOTHI.

Haxoauts 3HaueHue GyHKINH 110 3HAYCHUIO €€ apTryMeHTa.

[Tonumate rpaduueckuil cmocod mpeAcTaBleHUS M aHanu3a WH(GOPMAlLMU; W3BIEKATh W UHTEPIPETHPOBATh MHQPOpPMAIHIO M3 TpaduKOB
peanbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

8 ki1ace

Yucna v BBIYUCICHUS

Hcnonp30BaTh HaualdbHbIE MPEACTABICHUS O MHOXKECTBE JIEWCTBUTEIbHBIX YHCEN ISl CPaBHEHMS, OKPYIJIEHUS U BBIUMCICHUH; N300paxarhb
JENCTBUTEIIBHBIE YHCIIA TOUKAMHU Ha KOOPJAUHATHOMN MPSIMOM.

[TpuMeHATh TOHATHE apU(METHUYECKOT0 KBAJAPAaTHOTO KOPHS; HAXOJUTh KBAaJpaTHbIE KOPHH, UCIOJIB3YS MPU HEOOXOAMMOCTH KalbKYJIATOD;
BBINOJIHATH MPE00pa30BaHMsI BEIPAXKEHUH, COlepKaIlMX KBaIpaTHbIE KOPHH, UCIIOJIb3Ysl CBOWCTBA KOPHEH.

Hcnonb30Bath 3anKcy OONBLIMX M MaJIbIX YHCEI C IIOMOLIBIO IECATUUHBIX Jpo0eit u crenenelt uncna 10.

Anrebpanueckue BhIpaXKEeHUS

[TpyMeHsITh MOHATHE CTENEHH C LIETIbIM ITOKA3aTeNeM, BBIOIHITH IPpeo0pa30oBaHMsl BIpaKEHUH, COAEpKAIINUX CTETIEHHU C IIeJIbIM [T0Ka3aTesIeM.

BoInonHATE  TOXKIECTBEHHbIE NpeoOpa3oBaHUS PpALUOHAIBHBIX BBIPAXKEHUM HAa OCHOBE MpPaBUI JEUCTBUH HaAJ MHOTOWIEHAMH H
anredpanvyecKuMH IpoOsMHU.

PacknaapiBaTh KBaJlpaTHBIN TPEXUIIECH HA MHOKUTEIH.

[TpumeHsTH TpeoOpa3zoBaHus BRIPAXKEHUH I PELICHUs Pa3TUYHBIX 3a/1a4 U3 MAaTEeMaTUKH, CMEXKHBIX IPEAMETOB, U3 PEaTbHOM MPAKTUKH.

VYpaBHEHMS U HEPABEHCTBA

PemaTte nuHeliHbIE, KBaJpaTHbIE YpaBHEHHS M pALMOHAIbHBIE YPAaBHEHHUs, CBOIAIIMECS K HHUM, CHCTEMBl JBYX YPaBHEHHUH C JBYMs
IIEPEMEHHBIMH.
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[TpoBoauTh NpocTeiile HCCIEAOBAaHUS YPAaBHEHUH M CUCTEM YypaBHEHMH, B TOM YHUCIE C NPUMEHEHUEM TIpadUyecKUX MpeacTaBIeHUI
(ycraHaBiIMBaTh, UMEET JIM YPaBHEHHUE WM CUCTEMA YPABHEHUI peIlIeHHs], €CJIi UMEET, TO CKOJIBKO, U IIp.).

[Tepexoaute OT ciOBeCHOM (OPMYIMPOBKM 3alaud K €€ anreOpauyeckod MOJENM € IOMOIIBI0 COCTaBJIEHUS YPABHEHUS WM CUCTEMBI
YPAaBHEHUN, UHTEPIIPETUPOBATh B COOTBETCTBUU ¢ KOHTEKCTOM 3aa4H ITOJY4CHHBIN pe3ysbTarT.

IIpuMeHATH CBOMCTBA YHCIOBBIX HEPABEHCTB Ul CPABHEHUS, OLICHKH; pEIIaTh JIMHEHHbIC HEPABEHCTBA C OJHON IIEPEMEHHOM U UX CUCTEMBI;
JaBaTh Tpa@UUECKyI0 WITIOCTPALIMIO0 MHOXKECTBA PEIICHUI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIMHU

[ToHuMaTh ¥ UCIIOJIB30BaTh (PYHKIMOHAIbHbIEC MOHATHUS U SI3bIK (TEPMUHBI, CAMBOJIMYECKHE 0003HAYEHUs); ONpeeNIATh 3HaUeHHe (PYHKIUHU 10
3HA4YEHHUIO apryMEHTa; ONpeeNsITh CBOWCTBA QYHKLUH 110 €€ rpaduKy.

Crpouts rpauku 3J1€MEHTapHbIX GYHKLIUH BUIA

k . . .
y=-,y= x2,y=x3,y= +x,y=|X|; onuchIBaTh CBOICTBA YNCIOBOH (yHKIIMH MO €& rpaduKy.

9 kJjacc

Ywucna u BEIYUCICHUS

CpaBHMBATh U yNOPSAAOYMBATH PALIUOHAIBHBIE U UPPALIMOHAIIbHBIE YHCIIA.

BremonuaTe apudMeTndeckre ASHCTBHS C pallMOHANBHBIMU YHCIAMH, COYeTasl YCTHbIE M MUChMEHHBbIC MPUEMBI, BBIMOIHITh BHIYUCICHHS C
MPPALMOHATIEHBIMU YHCIIAMH.

Haxonuth 3HaueHMs CTENEHEH C eJIbIMU NTOKa3aTeNIIMU U KOPHEW; BBIUMCIATh 3HAUEHUS YMCIIOBBIX BBIPAKEHUM.

OKpyTJIATh IeWCTBUTENBHBIC YK CIIA, BBHITIOIHITH MPUKUIKY PE3yIbTaTa BEIYMCICHUM, OIEHKY YHCIOBBIX BBIPAKEHUH.

YpaBHEHHUS 1 HEPABEHCTBA

Pemiate nuHeliHbIE U KBapaTHbIC YpaBHEHUSI, YPABHEHUS, CBOISIIUECS K HUM, IPOCTEHIITHE IPOOHO-pAIIMOHATBHBIC YPaBHEHUSI.

Pemate cuctemsl AByX JTUHEMHBIX YPABHEHUH C JIBYMs MEPEMEHHBIMH U CUCTEMBI JIBYX YPaBHEHHUI, B KOTOPBIX OJHO YPaBHEHUE HE SIBJIACTCS
JIMHEWHBIM.

Pemate TexcToBBIE 3amauM anreOpanuecKUM CIIOCOOOM C TIOMOINBIO COCTaBJICHHsI YpaBHEHHUS WJIM CHCTEMbI JBYX YpPaBHEHUU C JBYMS
IIEPEMEHHBIMU.

[IpoBoauTh MpoCTEUIINEe HCCIEAOBAHUS YpaBHEHHWW W CHUCTEM YPaBHEHH, B TOM YHCIE C MPUMEHEHHEM TpaduuecKuX MpeCTaBICHUMA
(ycTraHaBIMBaTh, IMEET JIM YPaBHEHHUE WJIM CUCTEMA YPaBHEHUN PEIICHHS, €CII UMEET, TO CKOJIBKO, U TIP.).

Pemate nuHeHBIC HEPABEHCTBA, KBAPAaTHBIC HEPABEHCTBA; N300paKaTh PEIICHHE HEPABEHCTB HA YHMCIOBOM MPSMOM, 3aITUCHIBATh PEIICHUE C
IIOMOIIIBIO CHMBOJIOB.
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Pemate cuctempl JTUHEWHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIFOYAIONINE KBAJPAaTHOE HEPABEHCTBO; M300pakaTh PEIICHHE CHUCTEMBI
HEpPABEHCTB HAa YMCJIOBOUW MPSIMOM, 3alIUCHIBATh PEIICHUE C TTOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MIPU PEIICHUU PA3JIMYHbBIX 3a/1a4.

DyHKIMHU

PacnioznaBath (yHKIIUY H3y4eHHBIX BUAOB. [l0Ka3bIBaTh CXEMATHUECKH PACIIONOKECHIE Ha KOOPAMHATHOH MIIOCKOCTH TPaduKOB

dbynaknmii Buga: y =kx,y=kx +b, y :g

,y=ax2+bx +c,y=x>, y=+x,y=|X | B 3aBUCHMOCTH OT 3HaUeHHUIi KOIPPUIMEHTOB; ONICHIBATH CBOHCTBA ()YHKIIHIA.

Ctpoutb u n300paxkatb CXeMaTU4ecKu rpaduky KBaJIpaTUYHBIX

GbyHKIMI, OMUCHIBATh CBOMCTBA KBAAPATUUHBIX (PYHKIIMN 1O UX TpauKaM.

Pacno3naBate kBaapaTHuHyi (QYHKIUIO 10 (opMmylie, MPUBOIUTH MPUMEPHl KBAaAPAaTUYHBIX (YHKIUN U3 peaNbHON KHU3HU, (U3HKH,
TE€OMETPUH.

Apudmerndeckas 1 reOMETpUIECKast IpOTrpeccuu

Pacnio3naBate apupmMeTHYECKyI0 M TEOMETPUIECKYIO IPOTPECCHH TPH Pa3HBIX CIIOCO0AX 3a/1aHMsl.

BEINONHATE BEIYUCIIEHHS C HCTIOJIB30BaHHEM (DOPMYJ N-TO WieHa apU(PMETUIECKON B TeOMETPHUIECKOM MPOrPECCHiA, CYMMBI TIEPBBIX N YICHOB.

N306paxarh 4ieHbI MOCIEI0BATEIbHOCTH TOUKAaMH Ha KOOPJMHATHOMN MJIOCKOCTH.

Pemate 3amaun, CBs3aHHBIE C YHCIOBBIMH IOCIEIOBATEIbHOCTSIMM, B TOM YHCIE 3aJaud M3 peaJbHOM XHU3HM (C MCIOJIb30BaHHEM
KaJIbKYJIATOPA, HU(PPOBBIX TEXHOIOTHIA).

TEMATHUYECKOE NJAHUPOBAHUE YUYEBHOI'O KYPCA «AJI'EBPA» (II0O TOJAM OBYYEHUA)

7 kaacc (He menee 102 4)

Ha3zBanue pasaena
OcHoBHOE copepxaHue OcHoOBHBIC BHIBI AeATEJIbHOCTH 00y4aI0IHXCS
(Tembl) (YMCJI0 YACOB)
Yucaa u | [lousitTue panmonanpHoro uymchia. | CucreMaTu3MpoBaTh MW 000oramatrb 3HAHUSL 00 OOBIKHOBEHHBIX U
BbIYUCJIEHHS. ApudmeTnueckue JIeCcTBUS C | AECATUYHBIX JIPOOSIX.
PannonanbHbie pallMOHAIBHBIMHA  YHCJIAMHU. CpaBHuUBaTHL W YNOPSIAOYMBATBH JApOOM, TpeoOpa3oBbIBas IIpHU
qyucJaa CpaBHEHHUE, YIIOPSITIOYUBAHUE | HEOOXOJMMOCTH AE€CATUYHBIC apoou B OOBIKHOBEHHBIE,
25 v) pallMOHAIBHBIX YHUCEJI. OOBIKHOBEHHBIE B JIECSTUYHBIC, B YAaCTHOCTH B OECKOHEUYHYIO
CrenieHb c HaTypaJbHBIM | IECITUYHYIO APOOb.
IIOKAa3aTeJIEM. IIpuMeHsiTL pa3HoOOpa3Hble CcHOCOObI M NPHEMBI  BBIYMCJICHUSA
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Pemieamne OCHOBHBIX 3ajad  Ha
ApoOH, TMPONEHTHI W3 PpeaIbHOU
IMIPaKTHUKU.

IIpusnaku JIEIIMMOCTH,
pa31oKEeHUs Ha MHO>KUTEITH

HaTypaJIbHbIX YHCEJI.
Peanbnblie 3aBucumoctu. Ilpsmas
U oOpaTHasi IIPONOPLUOHAIBHOCTH

3HAYeHUil JAPOOHBIX BBIPA’KEHUI, COJIEpXKAIIUX OOBIKHOBEHHBIC U
JIeCATUYHBIE JPOOU: 3aMEHATh NPU HEOOXOAMMOCTH JECATHUYHYIO
JIpOoOb OOBIKHOBEHHOM M OOBIKHOBEHHYIO AECATHYHOM, MPUBOJUTH
BbIpa)keHUEe K ¢dopme, Hambojiee yAOOHOW Ul BBIYUCIICHHUM,
npeoOpa3oBbIBaTh APOOHBIC BHIPAKEHUSI HA YMHOXKCHHUE U JCIICHUE
JIECATUYHBIX ApoOei K AeMCTBUSAM C LIEIBIMHU YU CIAMU.

IlpuBoauTh 4YMCIOBble W OyKBeHHble TIPUMEPbI CTENEHU C
HaTypaJdbHBIM IIOKa3aTejleM, OOBsACHSsA 3HA4YE€HUs OCHOBaHUs
CTEeNICHH M MOKAa3aTeJIsl CTENICHNU, HAXOAUTh 3HAUYCHUS CTENCHEH BUIa
a" (a — n1060€e pauMoHAIBHOE YUCII0, 1 — HaTypaJbHOE YUCJIIO).
IMonuMaTh CMBICH 3aNTUCH OOJIBIITNX YHUCEI C TOMOIIHIO
JIeCATUYHBIX Apobeit u creneHel uncna 10, npuMeHATh UX B
peaNbHBIX CHUTYyaIUSIX.

IIpuMeHATH IPU3HAKU JICJIUMOCTH, PA3JIOKEHUsI HA MHOXXHUTEJIHN
HaTypaJIbHBIX YHCEII.

Pemiath 3aja4um Ha 4yacTH, HPOLEHTHI, IPONOPLUH, HA HAXOXKICHUE
apoOu (TIpOIIEHTAa) OT BEJIWYMHBI W BEJIUYHUHBI 1O €€ apodu
(mpouenTy), Apobu (IMporeHTa), KOTOPBIH COCTAaBIIsIET OJHA BEJIUYHNHA
or gapyroii. IlpuBoauTh, pa3dupaTb, OLNEHUBATH PA3TUYHBIC
pelIeHUs], 3alIUCH PEeLISHUI TeKCTOBBIX 3a/ad.

Pacno3HaBaTrh M OOBSACHATH, ONUPASICH HA ONPEICIICHUs, IIPSIMO
MPONOPIHUOHAIBHBIE U OOpPAaTHO MNPOIOPLHMOHAIBHBIE 3aBUCHMOCTH
MEX/Ty BEJIMUMHAMH; MPUBOJIUTH NMPUMEPBI dTHUX 3aBUCHMOCTEH H3
peaabHOTr0 MUpa, U3 APYTUX Y4eOHBIX MPEIMETOB.

Pemiathb npakTUKO-OPUEHTHPOBAHHBIC 3a71a4U Ha APOOH, IPOIICHTHI,
NPSAMYIO U OOpPaTHYIO NIPOMOPIIMOHAJILHOCTH, TPOTOPIINH

AuredOpanyeckue
BbIPAKCHUS
(27 v)

BykBeHHBIC BBIpAYKEHUSI.
IlepemenHsie. JlonycTtumsbie
3HA4YEHUsI NEepEeMEHHBIX.
DopMyIBL.

ITpeoOpa3zoBanue OyYKBEHHBIX

BBIPDA)KEHUN, PACKPBITHE CKOOOK U
OpUBeJIeHHE MOJOOHBIX Cllara€MbIX.

OBaaaers anreOpanyeckoil TEPMUHOJIOTHEN UM CHUMBOJIMKOMH,
NMPUMEHATH €€ B IIPOIIecCe OCBOCHUSI yUYeOHOT0 MaTepHraa.
HaxoauTh 3HauyeHUsi OYKBEHHBIX BBIPpAXEHUUW OpU 3aJaHHBIX
3HAQUCHUSIX OYKB; BBIITOJHSITH BBIUUCIICHUS 11O (popMyJiam.
BbINOJIHATH HpeO6paSOBaHI/I$I IEJ0ro BBIPpAXKCHHA B MHOT'OYJICH
MPUBEJICHUEM MOJIOOHBIX CJIara€MbIX, PaCKPBITUEM CKOOOK.
BbINOJIHATH YMHOXKCHHC OJHOYJIICHA HA MHOI'OYJICH U MHOI'OYJICHA
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CBoliCTBa CTEIIEHU C HAaTypPaJIbHBIM
OKa3aTeJIEM.

Muorounensl. Ci1okeHue,
BBIUMTAHUE, YMHOKEHUE
MHOT'O4YJIEHOB. POpPMYJIbI
COKPAIIEHHOI'O YMHO>XXEHUS.
Pa3noxxeHne MHOTO4YJIEHOB HaA
MHOHUTEJIHN

Ha MHOTOWICH, MNPHUMEHATH (QOpPMYIIBI
KBaJipaTa pa3HOCTH.

OcyniecTBJIATL PA3JIOKEHUE MHOIOYJIEHOB HAa MHOXUTEIW NYTEM
BBIHECCHHUSI 32 CKOOKH OOIIIEro MHOXHUTEJsI, IIPUMEHEHHUST (POPMYIJIbI
pa3HOCTH KBaAPaTOB, POPMYJI COKPAIIEHHOTO YMHOXECHHUSI.
IIpuMenaTs, T1ipeoOpa3oBaHHE MHOT'OYJIEHOB  JJIsI  PELICHUS
pa3iM4YHBIX 3a7Ja4 U3 MaTeMaTHUKH, CMEXHBIX MPEIMETOB, U3
peasibHON MPaKTHUKU.

3HAaKOMUTBCS € MCTOPUEH pa3BUTHUSI MaTEMaTUKU

KBaJpaTra CyYMMbI H

YpaBueHnus U | YpaBHEeHUE, npaBuia | Pemiats JIMHENHOE ypaBHEHHUE C OJHOM MEPEMEHHON, NPUMEHSs
HepaBeHCTBa npeoOpa3oBaHUs YPaBHEHUsI, | IPaBUJIA IIEPEX0/ia OT UCXOJHOIO YpPaBHEHUsI K PaBHOCUIIBHOMY €My
(20 ) PaBHOCUJIIBHOCTb YPaBHCHUN. 6osee npoctoro Buja. IlpoBepsTsh, ABIACTCS JIM KOHKPETHOE YHCIIO
JInHeliHOe ypaBHEHHME C OJHOU | KODHEM YpPaBHEHUSI.
HnepeMeHHOM, pemeHue auHerHbIX | [logdupaTes npuMepbl Nap 4YHCEN, SBISIIOIIUXCS PELICHUEM
ypaBHeHUl. Pemienue 3amau  C | IMHEWHOIO YpaBHEHUs C JByMs IiepeMeHHbIMU. CTpouMTh B
OMOILBIO YPAaBHEHUIA. KOOPJAMHATHOMN IUIOCKOCTH I'padUK JIMHEHHOrO ypaBHEHUs C JIByMs
JInHeliHOe ypaBHEHHE C IByMs NEepEMEHHBIMH; MOJb3YysSICh TI'padUKOM, NPHUBOAUTH IPHMeEPbI
MEePEMEHHBIMH U €ro rpaduk. pelIeHus] ypaBHEHUS.
Cucrema IByX JIMHEUHBIX HaxoauTh pemieHHe CUCTEMBbI JIBYX JIMHEWHBIX YPAaBHEHHUU C JIBYMs
YPaBHEHUH C IBYMs IEPEMEHHBIMU. | IIEPEMEHHBIMMU.
Pemenne cucrem ypaBHEHUN CocTaBJiasiTh U pemiaTh YpaBHEHHUE WM CUCTEMY YpaBHEHUIA 11O
criocoOOM MOJICTAHOBKH U YCJIOBHIO 3a]a4U, UHTEPIIPETUPOBATh B COOTBETCTBUU C
CIIOCOOOM CJIOYKEHUS KOHTEKCTOM 3aJ1a4¥ MOJYYEHHBIH pe3yJIbTaT
Koopaunarsl u | Koopannara toukm Ha npsamoi. | M3o00paxaTs Ha KOOPAMHATHON NPsIMONM TOYKH, COOTBETCTBYIOIIINE
rpagpuku. PyHkuum | Yucnosbie NPOMEXYTKH. | 33lTaHHBIM KOOpAWHATaM, JIy4dH, OTPE3KH, WHTEPBaJbI; 3aIlMChIBATH
(24 v) Paccrosinue MEXAy JABYMsI | UX Ha anreOpandecKoMm s3bIKe
TOYKAMHU KOOPJIUHATHOMN IIPSIMOM. OTMeyarh B KOOPAMHATHOM IUIOCKOCTH TOYKM MO 33aJaHHBIM
IIpsamoyronbHas CHCTEMa | KOOpAUHATaM; CTPOUTh Tpa@UKU HECIOXKHBIX 3aBHUCUMOCTEMH,
KOOpJAUHAT Ha IJIOCKOCTH. | 33JITaHHBIX (opMyslaMH, B TOM YHCJIE€ C NOOMOUIbIO IHPPOBBIX
IIpumeps! rTpaduKOB, 3aTaHHBIX | JJaOOpPATOPHUM.
popmynamu. UYrtenume rpadukoB | [IpumMeHATH, U3y4aTh NnpeumMyllecTna, UHTEePIPETHPOBATH

PCAJIIBHBIX 3aBHCHMOCTEH.

rpaguueckuii cnoco0 TIPeACTaBJICHUs] M aHajn3a pa3zHooOpa3HOU
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[TonsiTue byHKIHNN. I'padux | )xu3HeHHOW MHGOPMAIIUU.

bysK1IMN. CBolicTBa byskumii. | OcBauBaTrh NOHATHE (QYHKIIMH, OBJAJeBaTh (YHKIIMOHAIBLHON
Jluneitnass ¢ynkumsa. IlocTpoeHue | TS pMHUHOJIOTHEH.
rpaduka JIMHEWUHOU ¢byskuun. | PacnmosnaBath JIMHCHHYIO (QYHKIHIO y = kx + b, onuchbIBaTh ¢&
I'padux dyskumm y = [x] CBOICTBA B 3aBUCUMOCTH OT 3Ha4eHUH K0 PUIUeHToB k u b.
Ctpoutsh rpadpuku JUHEHHON PyHKIUU, QYHKIITUU
y=IxL

Hcnoab3oBars nu@poBbie pecypcehl 1l MOCTPOCHUS
rpa¢ukoB QYHKOHUHA W U3YYCHHS UX CBOUCTB. IIpuBoanTh
OpuUMeEpPHbI JIMHEHWHBIX 3aBUCUMOCTEH B peajibHBIX Hpoleccax U

SIBIICHUSIX

IToBTOpEHue u | [loBTOpeHHE OCHOBHBIX NOHATUHN U | BbIOMpPaTh, NPUMEHATH OLEHUBATH CIOCOOBI CPaBHEHUSI YUCEI,
o0o0menue (6 4) METOIOB Kypca 7 KJIacca, | BBIYMCICHUM, IpeoOpa3oBaHUN BhIPAXKEHUM, PEIICHUS] YPaBHEHUM.

0o0o0IeHne 3HaHUMI OcymecTBJIATH  CAMOKOHTPOJIb  BBIIOJHSAEMBIX  JACHCTBUH U

CaMOIIPOBEPKY  pe3yJibTaTa  BBIYUCICHHNW,  MOpeoOpa3oBaHUIA,

nocrtpoeHuii Pemarb 3agaum U3 peaJibHOM >KU3HU, NPHUMEHATH
MaTeMaTH4YeCKHe 3HAHUSA UL PELICHUS 3a4a4 U3 JIPYTUX IPEIMETOB.
Pemiate TekcTOBBIC 3aJa4d, CPaBHMBATh, BbLIOMpPaTb CHOCOOBI
penieHus 3aaauu

8 kiacc (ne menee 102 y)

Ha3Banue pas3aena
(TeMBbI) YMCJIO YaCOB OcHOBHOE colepKaHue OcHOBHBIE BH/IBI 1eSITEJILHOCTH 00y4a0IHXCSI
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Uucjia U BbIYMCICHMUS.
KBaapaTHble KOpHHU
(15 4)

KBanpatHelii KOpEeHb HW3 4YHCIIA.
IlousitTue 00  UppalMOHAIBHOM
quciie. Jlecstuanbie mnpuOIMKEHUS]
UppalMoOHaIbHBIX qucel.
JlencTBUTENBHBIE qucIa.
CpaBHEHHE ICUCTBUTEIBHBIX YUCEI.
ApudmMeTudecKuil KBaJpaTHbIN
KOPEHBb.

VpaBHeHue Buna x> = a. CBoOIcTBa
apupmMeTuIecKux KBaJIpaTHBIX|
KopHeil. [IpeoOpa3zoBaHre YHUCIIOBBIX
BBIPAYKEHU, coaeprKaImnx
KBaJApaTHbIC KOPHU

dopMyIupoBaTh OIpeJeIeHHMe KBaJpaTHOTO KOPHSA U3
apru(PMETHUECKOI0 KBaJAPaTHOT'O KOPHSI.

IIpuMeHATH OnepanMIo U3BJICYEHUS KBaJApaTHOI'O KOPHS U3 4YHUCIIA,
HCIO0JIb3Ysl TP HEOOXOIMMOCTH KAJIbKYJIATOP.

OuneHMBaTh KBaJpPaTHbIC KOPHHU LIEJIBIMU YHUCIAMH U JECITUYHBIMU
POOSIMHU.

CpaBHMBATh U YNOPSAO0YUBATH PALMOHAIBHBIE M HUPPALlMOHAJIbHBIC
41cJia, 3allHCaHHbIE C IOMOILBIO KBAIPATHBIX KOPHEM.
HccaenoBarh ypaBHEHHE — x° a, HaxoJuThb
npuOIm>KEHHBIC KOpHU TIpHu a > 0.

HcciaenoBarb CBOWCTBA KBAaJApaTHBIX KOPHEH, IIPOBOJS YHUCIOBBIC
SKCIEPUMEHTHI C UCIIOJIb30BAaHUEM KaJIbKYJISITOpA (KOMIIBIOTEPA).
Jloka3piBaTh CBOiicTBAa apu(PMETHUUYECKUX KBaJAPATHBIX KOPHEH;
[MPUMEHSTh UX JUIsI IpeoOpa3oBaHUs BbIPAKEHUI.

BbInoJHATH NpeodOpa3oBaHMUsl BbIPAXKEHUM, COAEpKAIIUX KBaJpaTHbIE
KOpHU. BeIpakaTh mepeMeHHbIE U3 T'€OMETPUYECKUX U (PU3UUECKHUX|
dopmy.

BbIuKuciasaTh 3HAYEHUS BBIPAXKCHUM, COACPIKAIIUX KBaApaTHbIC KOPHU,
HCIIOJIb3Ysl IPU HEOOXOAUMOCTH KaIbKYJISTOP.

qycia,

TOYHBIC H

Ncnoab30BaTh B Xoae pemICHUuA 3aga4 DJICMCHTAPHBIC
MNpCaACTaBJICHUA, CBsA3aHHBIC C HpI/I6J'II/DKéHHI)IMI/I 3HAYCHUAMHY
BCJIIMYMH.

3HAKOMUTBCS ¢ MCTOPHEH PAa3BUTHUSI MaTEMaTUKU
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Uuciaa U BBIYHUCJICHUS.
CreneHnb c eJbIM

CTerneHp C 1EJIbIM I0Ka3aTeIEM.
CTaHgapTHas 3allUCh YHUCIIA.

q’OpMyJIHpOBaTL onpeaeJIeHme CTCIICHU C LCJIBIM ITOKAa3aTCJICM.
HpeIlCTaBJIHTb 3anuch OOJIBLIIMX U MaJbIX YHCET B CTaHJapTHOM BHUAC.

(S )

noKas3arejiemM Pa3zMmepbl 00BEKTOB OKpykaromeroCpaBHUBAThL YWCJIA W BEIIMYUHBI, 3allHCAaHHBIE C HCIOJb30BaHHUEM
(7 u) Mupa (OT 3JIEMEHTAPHbBIX crerieHu 10.
HacTUI] 0 KOCMUYECKUX OOBEKTOB),MCHOJb30BaTh 3alUCh YHCEII B CTAHIAPTHOM BHJC I BBIPAKCHUSI
JIIUTENBHOCTH IIPOLIECCOB B pa3MepoB OOBEKTOB, JIUTEILHOCTH MPOILIECCOB B OKpY’KalolleM
OKPY KarolieM MHPE. MUpE.
CBolicTBa CTEIICHU c eapiM@®opMyJMpoBaTh,  3alUCbIBATH B CHUMBOJIHYECKOM dopme u
nokasarejaemM WJLJIIOCTPUPOBATH NPHMMEPAaMHU CBOMCTBA CTEIIEHU
C LICJIBIM I1OKa3aTeJIEM.
IpuMeHATH cBOWCTBA CTENCHH JUISI MPEOOpa3OBaHUSI
BBIPDAXXECHUM, COAEpXKaAlUX CTEHEHM C LEeJbIM I10Ka3aTelIeM.
BbINOJIHATL JAeCTBUSA C YHCIAMH, 3allMCaHHBIMM B CTaHAAPTHOM
BUse (YMHOXXCHHE, JICJICHUE, BO3BEJICHUE
B CTCIICHD)
AnredOpanyeckue KBanpaTHbiii TpéXxwieH.PacnnozHaBaTh KBaJpaTHBINA TPEXUIICH, yCTaHaBJIMBATh
BbIPa’KEeHU. Pa3znoxxenue KBQJIPaTHOTOBO3MOKHOCTb €r0O Pa3JIOKEHUsI Ha MHO>KHUTEIIH.
KBaaparHblii TpéxuieH [TpEXYICHAaHA MHOXXUTEIIU PackiaaabiBaTh  HAa  MHOMKHMTEJNHM  KBAJpaTHbIA  TPEXUIEH C

HCOTPpHULIATCIIBHBIM JUCKPUMHWHAHTOM

AJiredpanyeckue
BbIpAsKeHMSI.
Aaredpanyeckasi Apo0b
(15 g)

Anrebpanueckasi JpOOk.
JlormycTuMble 3HaYE€HUsI TIEPEMEHHBIX,
BXOISATIIAX B anreOpandecKue
BbIpakeHHs1. (OCHOBHOE  CBOICTBO
anreOpanydeckoi npodou. CokpaleHue
npo0Geit.

CJ'IO}KCHI/IG, BBIYUTAHUEC, YMHOXCHHC
U JieJeHue anrebpamdeckux JIpoOei.
IIpeoGpazoBanue BBIPaKCHUMH,
coaep Kalmx aJredpandyeckue Ipoou

3anuceiBaTh anreOpanyeckue BbIpakeHus. HaxoauTh o06JacTh
ONpENICJICHUsI PALMOHAJIBHOIO BBIPAKEHUsI. BBINOJHATH YHCIOBBIE
MOJACTAHOBKM M BBIYUCJAATH 3HAadye€HUE JpoOH, B TOM YHUCIE C
[MOMOIIBIO  KaJIbKyJIsiTopa. MOpMYyJIHPOBAaTHL OCHOBHOE CBOWCTBO
anreOpandeckoil ApoOM U NPHMMEHSAThL €ro sl IpeoOpa3oBaHUs
npoOeii. BbINOJHATHL JAelicTBUA C  anreOpanyecKuMu  JIpOOsIMHU.
IIpuMensTe mnpeoOpa3oBaHUsI BBIPAKEHUNW [JIs1 pEUISHUs 3a]ad.
BoipakaTh nepemMeHHble U3 Gopmyis (PU3UUECKUX, TEOMETPUUECKHUX,
ONUCHIBAIONINX OBITOBBIE CUTYAIINH)

YpaBHeHUst
1 HEPABEHCTBA.
KBajparHbie ypaBHeHHs

KBanpatHoe ypaBHeHue. HenosHoe
KBaJlpaTHOe ypaBHeHue. Dopmyia
KOpPHEM KBaJApPaTHOIO YpPaBHEHWUS.

Pacno3HaBaThb KBaJipaTHbIE YpaBHEHUS.
3anucbiBaTh (GOpMyJly KOpPHEH KBaJpaTHOTO YPAaBHEHHUS; pellaTh
KBa/IpaTHble YPaBHEHUsI — MOJIHbIEC U HEMOJIHBIE.
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(15 u)

Teopema Buera.

Penienue ypaBHEHHI, CBOASIIMUXCS K
KBagpaTHbIM. llpocTeiimue apoOHO-
palMOHaIbHBIC YPABHEHUSI.
Pemmenwne TEKCTOBBIX 3aaa4
MOMOIIBIO KBaJIPATHBIX YpaBHEHUM

C

IIpoBOoAMTH NpOCTEHIINE UCCIEeIOBAHUA KBAJIPATHBIX YPABHCHUM.
Pemiare ypaBHeHMs, CBOIsILIHECS K KBaJpPaTHBIM, C ITOMOIIBIO
MmpeoOpa3oBaHUl U 3aMEHOMN TTEPEMEHHOM.
HaOawoaath W aHAJUM3HPOBATH  CBSI3b
Kod(puMEeHTaMu KBaJIpaTHOTO ypaBHEHUS.
dopmyaupoBaTek Teopemy Buera, a Taxkke oOpaTHyI Teopemy,
[IPUMEHSTh 3TH TEOPEMBbI JUIsl pelleHus 3ajad. PemaTb TeKCTOBBIE
3a]aud  aJIreOpandyeckuM CHocoOOM: IIepexOoJuTh OT CJIOBECHOMH
bopmMyITUpPOBKH YCIIOBUS 3aJadd K aJireOpamvdecKod MOACHH ITyTEM
COCTAaBJIEHHSI YPaBHEHHUS; pellaTh COCTABJICHHOE YypPaBHEHME;
HHTEpPHPETUPOBATH PE3yIbTaT.

3HAKOMHUTBCS ¢ HICTOPUEH Pa3BUTHUS alIreOpbl

MCXKIY KOpHAMU H

HepagencrtBa (12 4)

HepaBeHCTBO ¢ OQHON IEPEMEHHOMU.
JInHeliHble HEepaBEHCTBA C OJIHOM
EPEMEHHOM u UX pelieHue.

'YpaBHeHUs JIlunetHoe ypaBHeHHUe ¢ JaBymsPacno3HaBaTh JIMHEHHbBIC YPABHEHUS C ABYMsI IEPEMEHHBIMU.

1 HepaBeHCTBAa. CHcTeMbIIIEPEMEHHBIMU, €ro rpaguk,/CTpouTh rpaguky JUHEHHBIX YPAaBHEHUI, B TOM 4YHCIIE

YPaBHEHU NpUMEPHl PELICHUsT YPAaBHECHUM BHUCIHOJb3YS HH(POBLIE PECYpPChI.

(13 u) [ECJIbIX YHCIIax. Pazimuare napauiejibHbIE W INEPECEKAIOIIMECS NOpsIMbIE IO HX
Pemenne cucrem JAByX JMHEWHBIXYPaBHEHUSIM.
YPaBHEHUN C JOByMs NepeMeHHbIMU.Pemiarb CHUCTEMBI JBYX JIMHEHMHBIX ypaBHEHUM C  JByMs
I Ipnmepsl peleHus CHCTEM[IIEPEMEHHBIMU ITOJICTAHOBKOU M CJIOKECHHUEM.
HEJIMHEUHBIX YypaBHeHUN ¢ aByMsAPelmnars npocTelime CUCTEMBI, B KOTOPBIX OJHO U3 YPAaBHECHUU HE
EPEMEHHBIMU. SIBJISIETCSI JINHECWHBIM.
I'paduueckas uHrepnperauvdglipuBoauTrs rpapu4ecKky0 HHTEPHPETANUIO PEIICHUSA YPaBHEHUS C|
YPaBHEHUs C JABYMs IIEPEMEHHBIMH HJIBYMs IEPEMEHHBIMH U CUCTEM YPABHEHUN C IBYMsI IEPEMEHHBIMU.
CHUCTEM YpPaBHEHUU C nByMsPemiaTh TeKCTOBBIE 32/1a4U aJIreOpanvyecKruM CIIocoooM
IIEPEMEHHBIMH.
Pemenne  TekCTOBBIX  3a1ad ¢
NOMONIBIO CUCTEM YpPaBHEHUH

YpaBHeHUs HucnaoBele HepaBeHCTBA U UXDPOpMYyJaHMPOBATH CBOMCTBA YHCIJIOBBIX HEPABEHCTB, WILIIOCTPUPOBATH|

1 HEPaBEeHCTBA. CBOMCTBA. WX Ha KOOPJAMHATHOW MPSIMOii, J0Ka3bIBATh alreOpandyeck.

IIpyMeHsaATH CBOMCTBA HEPABEHCTB B XO€ PELICHUS 3a1a4.
PemiaTh TMHEHHBIE HEPABEHCTBA C OJTHOU TIEPEMEHHOM, M300pakaTh,
[p€IIEHUE HEPABEHCTBA HA YUCJIIOBOMW NPSIMOMU.
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CucrteMbl JIMHEHMHBIX HEPABEHCTB C
OJHOU MEPEMEHHOU U UX PEIICHUE.
M300pakeHne penieHust JTUHESHHOTO
HEepaBEHCTBA HU WX CHCTEM Ha
4HCIOBOU NPSIMOU

Pemiath cucTeMbl JHHEHHBIX HEPABEHCTB, HW300pakaTh pPEIICHUEC
CHCTEMbI HEPABEHCTB Ha YHUCJIOBOU IPSIMON

DYyHKIUU. I[lonsiTne QyHKLINU. OGnacte  |Mcnmosib30BaTh (GYHKIMOHAJIBbHYIO TEPMHUHOJIOTHIO M
OcHOBHbBIE OIIpeAeIICHUS U MHO>XECTBOCHMBOJIMKY.
MOHSITUS 3HA4YCHUU pyHKLIHN. CnocoObIBeruncasaTh 3HaYeHus1 QyHKIMI, 3aJaHHBIX (OpMyIaMu
(S v) BagaHusT PYyHKITUN. (mpu  HEOOXOAMMOCTH WCIIOJIB30BAaTh KaJIbKYJISITOP); COCTABJATD,
I'paduk GpyHKIUH. CpoilicTBa (Ta0juubl 3HAYeHUH (QYHKINH.
¢bysnkoun, ux oroOpakeHHe Ha CTpouTh N0 TOYKaM rpaguku GyHKIIUA.
rpaguke OnuceiBaTh CcBOMcTBa (QYHKIMM Ha OCHOBe €€ rpaduuecKoro
[MpeICTaBJICHUSI.
HNcnoab30BaTh (GyHKIIMOHAIBHYIO TEPMHUHOJIOTHIO H
CHMMBOJINKY.
HccaenoBars npuMepsl IparKoB, OTPaXKarOIIUX peajlbHbIC MPOLECCH]
1 siBjeHUsA. lIpUMBOAMTHL NpUMeEpPbI NOPOIECCOB W SIBICHUH C
3aJJaHHBIMU CBOMCTBaMM.
Ncnoab30BaTh KOMIBIOTEPHBIE IPOrPaMMBbl J1JIsI [10-
cTpoeHust rpaukoB QYHKIIMN U U3YyUEHUsI UX CBOWCTB
DyHKIUU. UreHue u nmocTtpoeHue rpapukos Haxoauts ¢ nomoibio rpadguka GyHKINN 3HAUYEHUE O~
YucioBbie ¢dyuxknuit. Ilpumepsr rpadpukoB HOM M3 pacCMaTpUBAEMBbIX BEJIWYMH 110 3HAUYEHUIO JPYy-TOM.
hyHKIHH (pyHKIIMN, OTpakarolluxX peajibHbleB HECI0XHBIX CilydasX BbIpakaThb (POPMYJIOH 3aBHCHMOCTb MEXY|
(9 4) IPOLIECCHI. BEJINYMHAMM.

DyHKIIUNU, ONUCHIBAIOIIHNE MPSIMYIO
1 OOpaTHYIO MPOIOPLUHUOHAIBHBIC
3aBUCHUMOCTH, 1704 rpaduKHu.
I'unepbomna. I'padpuxk pyHKIUU y =
x’. DyHKIUH y = X7, y = x°,

y= Xx, y=|x]; rpaduyecKoe pelieHnue
YpPaBHEHUI U CUCTEM yPAaBHEHUU

OnucbIBaTh XapakTep U3MEHEHUsI OJIHOW BEJIMYHUHBI B

3aBUCUMOCTHU OT U3MEHEHUs JAPYTOu.

Pacno3naBars  BuUAbl  u3ydyaeMblx  ¢GyHKnui. [loka3bIBaTh
cXeMAaTH4YeCKH IT0JIO)KEHHE Ha KOOPAWHATHON MJIOCKOCTU T'padUKOB
byHKuMii BUga: y = x%, y = x°,

y= x,y=Ixl.

HUcnosb3oBarh  (PYHKIHOHAJIBHO-IPaUYecKUe NpeACTABJICHUA 15

[pEIIEHUSI U UCCJIEIOBAHUSI YPABHEHNUN M CUCTEM YPaBHEHUM.
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IIpuMeHaTb UG PoBbIe pecypesbl I NOCTPOSHUs TpaPrKOB (HYHKIIUN

I[loBTOpEHUE M
00001eHne (6 )

IloBTOpEHHE OCHOBHBIX MOHSITUU U
METOJOB KypcoB 7 M 8 KIJIaccos,
0000I1IIeHHE 3HAHUI

BoiOuparb, NpUMeHSITb, OLIEHHBATH CHOCOO0bI CpPAaBHEHUS YHCEI,
BBIYMCIICHUI, IPe0Opa30BaHUil BEIPAXKECHHUH, PEIIICHUS YPAaBHECHHUH.

OcyumecTBJasITh CAMOKOHTPOJIb BBIIIOJTHSIEMBIX NEUCTBUN U
CaMOIIPOBEPKY pe3ynabpTara BbIYNCJICHUM, npeobpa3oBaHUM,
MOCTPOCHUM.

Peimnars 3agaum u3 peaHbHOﬁ JKU3HU, TIPUMEHATH MAaTCMATHUYCCKHC
BHaHUW JIA PCHICHUA 3a4aY U3 APYTUX IPCAMCTOB.

Pemath TeKCTOBBIE 3agavuu, CpaBHHUBAThb, Bblﬁl/lpaTb CIoCco0bI
PCIICHMA 3ada49U

9 ksacc (He menee 102 v)

Ha3zBanue pa3sagena
(TeMbl) YMCJI0 YACOB

OcHoBHOE CoOA€CpKaHUuEC

OcHoBHbIE BH/bI J1eITEIbHOCTH 06yqa1011mxcsl

Yucaa u
BbIYMCJIEHHUS.
JlelicTBUTEbHBIE
qucaa

9 ua

ParmmonanbsHBIC qyucia,
UppalluOHAJIbHBIC gucia,
KOHEYHbIE U

OeCKOHEYHbIE JIECATHYHBIC IPOOU.
MmuoskecTBO NENCTBUTEIbHBIX
qucell; JeWCTBUTEIIBHBIC

gucia Kak OeCKOHEYHbIE
JEeCATHYHBIC pobu. B3ammboO
OJHO3HAYHOE COOTBETCTBHE MEXK/LY
MHO’KECTBO JICHCTBUTECIbHBIX YHUCEIT

u MHOKECTBOM TOYEK
KOOpAUHATHOMN IIPAMOM.
CpaBHeHHUE NE€UCTBUTEIBHBIX

qucel, apupmMeTHuuecKue IeicTBUN
C NEWCTBUTEIbHBIMHU YHCIIAMU.

[Tpubmmxénnoe 3HA4YEHUE
BEJINYUHBI, TOYHOCTH

PaszBuBarh npeacraBjieHUsl O YMCJIAaX: OT MHOKECTBA HATypaJIbHBIX
YHCEeNl IO MHOKECTBA JIECHCTBUTEIIbHBIX

9uCceIl.

O3HAKOMUTBLCHA c BO3MO>KHOCTBIO OpEeaCTABIICHUS
NEUCTBUTEIBHOTO 4YHCJIA KakK OECKOHEYHOW JIeCITUYHOU JpoOH,
NPUMEHATH  JISCATUYHBIE NPHUOIMKEHUS  pallMOHAIBHBIX U
HppaliOHAJIbHBIX YHCEIL.

N300paxkaThs AeUCTBUTENBHBIE YHUCIA TOYKAMU KOOPAWHATHOU
OPsIMOU.

3anucbiBaTh, CPAaBHMBATHh W YHNOPSAJAOYMBATH JIEUCTBUTEIBHBIC
gucia.

BeinmoaHsTh, couyeTas yCTHbIE W  NUCBMEHHBIE  IIPUEMBI,
apudpmerndyeckue JaeicTBUSA C  palMOHAJIBHBIMH  YHUCJIAMU;
HAXOAMTb 3HAYEHUsI CTENEHEN C LIENbIMHM ITOKA3aTEIsIMHU U KOPHEH;
BbIYMCJISATH 3HAYEHUSI YUCIJIOBBIX BBIPAKECHUU.

IMonyuuTs nmpeacraBjeHue O 3HAYUMOCTU JAEUCTBUTEIIBHBIX UHUCEIN B
MPaKTUYECKON NEATEIbHOCTHU YEJIOBEKA.
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OPpUOITNIKECHUS.
Oxpyrienue uucedn. llpukuaka u
OLICHKA pe3yJIbTaTOB

AHaJII/I3I/lp0BaTb H JdeJaTb BbIBOJAbI O TOYHOCTHU HpI/I6JII/I)K€HI/IH
,Z[efICTBPITeJIBHOFO quclia IIpyu pCIICHUH 3aJ1a4.

Oprl".T[ﬂTb I[CfICTBI/ITCHBHBIe quclia, BBIIIOJIHATH NPpUKHUIAKY

BBIUMCICHUII pe3yJibTaTa BBIYMCICHUN, OHEHKY 3HAYEHUN YHUCIIOBBIX BBIPAXKECHUM.
3HAKOMUTBHCS €C UCTOPHUEN Pa3BUTHUSI MAaTEMAaTUKU

YpaBHeHust JInnelinoe ypaBHeHue. Pemenue | OcBauBaTh, 3alIOMHHATH W TNPHUMEHSITh TpaduyecKue
1 HepaBeHCTBA. YpaBHEHUH, CBOJSIIIUXCS K | METOABbI IPU PELICHUU YPaBHEHUI, HEPAaBEHCTB U UX CUCTEM.
YpaBHeHus JIUHEUHBIM. Pacno3naBarhb 1iebie U POOHBIC YpaBHEHUSI.
¢ OHOM Ksanparnoe ypaBHeHue. Pemenue | Pemiaty JiMHeliHble M KBaJpaTHble YpPaBHEHHMsl, YpPaBHEHWUS,
nepeMeHHOMH YpaBHEHUH, CBOJSAILIUXCSA K | CBOJSIIMECS K HHM, IIpOCTeHIINEe ApOOHO-palMoOHAJIbHBIC
(14 g) KBaJIpaTHBIM. bukBanpartHble | ypaBHEHUSI.

YpaBHEHHUS. IIpensiaraTb BO3MOXXHBIE CIIOCOOBI PELICHHSI TEKCTOBBIX

Ilpumepsl penieHuss ypaBHEHHUH | 3a71a4, OOCYKAaTh HMX M peHiaTb TEKCTOBbIE 3aJaud pPa3HbIMU

TpeTbeid W 4YeTBEPTOM CTENeHeu | criocodamMu.

pa3I0)KeHUEeM Ha MHOXXHUTEITH. 3HAKOMHUTBHCH C UCTOPUEH pa3BUTHSI MATEMATUKHU

Pemenue npoOGHO-panioHaIbHBIX

YPaBHEHHUI.

Penienune TekCTOBBIX 3aj1a4u

anreOpandecKkuM METOJIOM
Ypasuenust JIuneitHoe ypaBHeHuUe ¢ JByMs | OcBauBaTh M NPHUMEHATb TPUEMBI PpEIIEHUS CUCTEMBI JIBYX
1 HepaBeHCTBA. NepeMEHHBIMHU U €ro rpaduk. JIMHEWHBIX ypaBHEHHMN C JABYMsI NEPEMEHHBIMH W CUCTEMBI IBYX
Cucrembl Cucrema JIBYX JIMHEWHBIX | ypaBHEHUN, B KOTOPBIX OJIHO YPAaBHEHHUE HE SIBJISIETCS JTUHEHHBIM.
YPaBHEeHHUil ypaBHEeHUH c IByMsi nepemMeHHbIMHU | Ucnoab3oBaTh QyHKIIMOHATBHO-TpaUUECKH  IIPEJICTABICHUS  JUISA
(14 4) n e€ pemieHue. PemeHne cucTeM | pelieHMs U MCCJAe0BAHUS YPABHEHUN U CUCTEM.

JIBYX  yYpaBHEHMIA, OIIHO U3
KOTOPBIX JIMHEWHOE, a JIpyroe —
BTOPOU CTEIICHHU.
I'padpnueckassmaTEepripeTaus
CHUCTEMBI ypaBHEHHH C  JAByM:
TIEPEMEHHBIMH Pemienue
TEKCTOBBIX 337a4 ajJreopandyecKum
CII0COOOM

AHAIM3MPOBATh TeKCThl 3aJa4, pemwlarb HX aJIredpandecKum
cnocoOoM: mepexoAMTh OT CJIOBECHOH (QOPMYJIMPOBKH YCIIOBUS
3a/layd K aJreOpandecKod MOJeau MyTEM COCTABJICHUS CHCTEMBI
YpPaBHEHHWH; peliaTb  COCTABJICHHYK  CHCTEMY  YpaBHEHWM;
HHTEePNPEeTHPOBATH PE3yJIbTAaT.

3HAKOMHUTBLCH C MCTOPHUEN PA3BUTHS MAaTEMATHUKHU
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YpaBHeHust
u HEpPaBEeHCTBA.
HepasencrBa (16 1)

YHucioBble
CBOMCTBA.
JInHeliHble HEpaBeHCTBA C OJHOU
HNEePEeMEHHON U UX pElIeHHUE.
Cucrtembl JIMHEWMHBIX HEPABEHCTB C
OJHOU MEPEMEHHON U UX PEIIICHUE.
KBagparHele HepaBeHCTBA M UX
peuieHue.

I'padmueckas WHTEepHOpeTanus
HEPaBEHCTB U CHCTEM HEPABEHCTB C
JIByMsI IEPEMEHHBIMU

HEpaBEHCTBA U HUX

Yurarh, 3alUCHIBATH, NOHUMATh, MHTEPIPETHUPOBATHL HCPABEHCTBA;
HUCIIOJIb30BaTh  CHUMBOJIMKY W TE€PMHHOJIOTHIO. BoInmoJHaATh
mpeoOpa3oBaHus HEPABCHCTB, HMCMOJIb30BaTh ISl IIPEOOpa3OBaHUS
CBOMCTBa YMCJIOBBIX HepaBeHCTB. Pacmo3zHaBarb JIMHECHHBIC U
KBaJpaTHbIE HepaBeHCTBa. Pemiarbs JIMHEWHBIE HEPABEHCTBA,
CHCTEMBEI JJUHEUHBIX  HEPABEHCTB, CHCTEMBI HEPaBCHCTB,
BKJIFOYAIOIIIMX KBaJpaTHOE HEPABECHCTBO, U pellIaTh UX; 00CYyKIAATh
NOJIy4YCHHBIC pEIICHUSI.

N3o00pakaTh pelieHHe HEPaBEHCTBA U CHUCTEMbl HEPABEHCTB Ha
YHCJIOBOU MPSIMOM, 3alIUCHIBATH PEIICHHUE C MTOMOIIbIO CUMBOJIOB.
Pemiath KBaJIpaTHBIC HEPABEHCTBA, WCIOJB3ys® TpadudecKue
npeacTaBICHUS.

OcBauBaTh M NPUMEHSTh HEPABEHCTBA MPU PEUICHUU PAZITUYHBIX
3aJ1a4, B TOM YHCJI€ MIPAKTUKO-OPUEHTUPOBAHHBIX

®yukuun (16 4) KBanparuunas ¢dysknms, | Pacmo3HaBaTrh BHUIBI H3yYaeMbIX (PYyHKIHN; WJIIOCTPUPOBATH
eé rpaguk U | cXeMaTU4eCKH, OOBSICHATBH pACIIOJIO)KEHHE Ha KOOPJAMHATHOM
. . K
cpoiicTea. Ilapabosa, KOOPAMHATH | jockocTh rpadguKkos GyHKIMI BUaa:y = kx, y = kx + b, y = y =
BEPILIUHBI napaboJibl, ok | 2 o _ .3 x
CUMMETpPUH napaOoJIbl. ¥ > Y ’
CreneHHsble byHKIIMMN C Vx .
HATYPATBHBIME MOKazaTeasMu 2 u |7 = X, y = [ |VB 3aBUCHUMOCTH OT 3Haue€HUH KO3((ULHNEHTOB;
3,ux rpaduKH U CBOHCTBA OIHCHIBAaTh UX CBOMCTBA.
, .
I'padukn GyrKmii: y = kx, Pacno3naBaTh KBagpaTUYHYIO (bYHKHI/I}OVHO popmyie. IvauBonuTb
k 5 NpuMepbl KBaJpaTUYHBIX 3aBUCUMOCTEH U3 peaJbHOM JKU3HH,
y=kx+ b y=x= y=ax, (HUBUKU, TEOMET
, pun.
x 3 BpisiBassiTh U 000011aTh OCOOCHHOCTH Trpaduka KBaJApaTUIHOU
y=ax,y=xy=Ix] dbyskMu y = ax’> + bx + c.
Ctpoutb u H300pakaTh CXeMaTHYeCKH TpadUKd KBaJAPaTUIHBIX
byHKUMHA, 3a1aHHBIX GOPMYyNIaMHU BUJA y = ax’,y = ax’> + q, y =
a(x + p)>, y = ax* + bx + c.
AHAJIM3UPOBATHh U NPHUMEHSATH CBOWCTBA N3YyUYECHHBIX QYHKUUN IS
HUX NOCTPOEHHUSI, B TOM YHUCJIE C TOMOUIBIO IM(POBBIX PECYPCOB
Yucnosble ITonsitue 4qrcjoBod | OcBauBaTh M NPUMEHATHL HMHACKCHbIE OO0O3HAU€HUS, CTPOUTH
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MOCJIe0BATEJIBbHOCTH | ITIOCJIEIOBATEIIBHOCTH. pedeBble BBICKA3bIBAaHUS C MCIOJIb30BAHUEM TEPMHHOJIOTHH,
(15 v) 3ananue OCJIEIOBATEJIBHOCTH | CBA3aHHOM C MOHSATHUEM IOCJIEI0BATEIILHOCTH.
PEKYypPpPEHTHON dbopmynoit U | AHAJIU3UPOBATh (POpMYJIy 71-TO UIEHA I10CJIEIOBATEIBHOCTH WIIN
bopmysioit n-ro useHa. PEKYPPEHTHYIO bopmyny " BBIYHUCJIATH YJICHBI
Apudmernueckas U | HOCIEeA0BaTEeIbHOCTEH, 3aJaHHBIX dTUMHU (POpMyITIaMHU.
reoMeTpuyecKas OPOrpeECCUHU. | YCTAaHABJIMBATH 32aKOHOMEPHOCTH B IIOCTPOEHUU
DdopmyIibl n-ro 4JIeHA | II0CJIE/I0BATEJIbHOCTH, €CJIM BBIIIMCAHbl IE€PBbIE HECKOJBKO €&
apudmeTudeckoi U | YJIEHOB.
reOMEeTPUUYECKOMN nporpeccuii, | PacnoznaBarh apupMETHUECKYIO U T€OMETPHUUECKYIO IPOTPECCHUU
CYMMBI [EPBBIX 71 YJIEHOB. IpHU pa3HBIX Crioco0ax 3aJlaHusl.
HN3o6paxxenue wieHoB | Pemiarb 3agadm ¢ uWcnojib3oBaHWEeM (GopmMyn  n-TO  YJIeHa
apudmeTudeckoi U | apuPMEeTUUECKON U T€OMETPUUYECKON IMPOrpeccruii, CyMMBbI MEPBBIX
reOMEeTPUUYECKOMN IIPOTPECCUH | 1 YIIEHOB.
TOYKAMHU Ha KoopauHaTtHoU | M300paxarsb 4JIEHBI MOCJIEA0OBATEJILHOCTH TOYKaMH Ha
IJIOCKOCTH. KOOPJWHATHOM IJIOCKOCTH.
JIluHeliHbI M DKCIIOHEHUHAJIbHBIN | PaccMaTpuBaTh npuMepbl NPOHECCOB W fABJEHUH U3 peajlbHOU
pocT. )KU3HM, HWJUIIOCTPUPYIOIIME U3MEHEHHE B  apU(PMETHUYECKOH
Ci10oKHbBIE TIPOLICHTHI MpOrpeccud, B TIE€OMETPUYECKOM  TMpPOrpeccuu; H300pa’kaTh
COOTBETCTBYIOIIUE 3aBUCUMOCTH I'papUUECKU.
Pemars 3ajgavm, CBsI3aHHBIE Cc 4HCJIOBBIMU
OCJIE€IOBATEIbHOCTSIMHM, B TOM YHCJI€ 3aJladyd U3 PEaJIbHOM KU3HU
C MCIIOJIb30BaHUEM HUMPPOBBIX TEXHOJOTUN (PJIEKTPOHHBIX TaOJIHIIL,
rpauyuecKkoro KajabKyJsiTopa M T.II.).
Pemiarp 3amauM Ha CJIOXKHBIE NPOLICHTHI, B TOM YMCJE 3aJadd U3
peasbHOM MPaKTUKHU (C UCIIOJIb30BAaHUEM KaJIbKYJISITOPA).
3HAKOMHUTBCS ¢ MCTOPUEH pa3BUTHUsI MaTEMaTUKH
IloBTOpEHue, UYucna wu BblYMCIeHUs (3anuch, | OnepupoBaTh NMOHSATHUAMHM: MHOXECTBO, MOJMHOYECTBO, OIl€paliuu
o0o01menne, CpaBHEHUE, JeNCTBUS C | HaJ MHOXECTBaMH; HCHOJb30BaTh TI'padUUecKOe IIpeJ/ICTaBJICHUE
cUcTeMaTH3alus JIEUCTBUTEIIbHBIMU 4qycJlaMU, | MHOXKECTB Ui OIMCAaHUsl pPEajbHBbIX MNPOLIECCOB U SBJIEHUM, NpHU
3HAHMIT! quciioBasi  IIpsiMasi;  OPOIICHTHI, | PEIICHUH 3aJla4 U3 APYTUX YYEOHBIX MTPEIAMETOB.
(18 u) OTHOILIEHMUS, OPONOPLUH; | AKTyaJIM3UPOBATh  TEPMHMHOJIOTHI) ¥  OCHOBHbIC  [eHCTBMI,
OKpYyTJI€HHE, OpuOIIMIKEHUE, | CBI3aHHbIE € YMCJIAMM: HaTypaJbHOE YHCIIO, NIPOCTOE M COCTaBHOE
OILICHKA; pEeIIeHWe TEeKCTOBBIX | YHcCia, JeJIMMOCTh HaTypaJbHbIX YHCEN, NPU3HAKU JIEIUMOCTH, LEJI0e
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3a1a4 apuPMETUIECKHM | YUCIIO, MOJYJb YHCJIa, OOBIKHOBEHHAss W JIeCITHUYHAas JpoOw,
CII0COOOM) CTaHAAPTHBIA BHUJ YKCIa, apuMETHIECKUN KBaApPaTHBIA KOPEHb.
BpInosiHATH JAelCTBHS, CPAaBHMBATHL M YHNOPAJAOYUBATH YHCIIA,
MIPEICTABIISITh YHCJIAa HAa KOOPAMHATHON NPSIMOM, OKPYTJIATH YHCIA;
BBINOJHATH NPUKHUAKY M OLEHKY pe3yJibTaTa BEIUUCICHUMN.

Pemiate TekcTOBBIE 3agaum apudmeTnyeckuM criocooom. Pemrats
NpaKkTH4YecKHe 3aaadM, CoOJep)Kallde IPOLEHTHI, JOJH, 4YacTH,
BBIPQKAIOIIINE 3aBUCUMOCTH: CKOPOCTh — BPEMsI — PacCTOSIHHE,
[IeHa — KOJHUYECTBO — CTOHMMOCTB, 00BbEM pabOThl — BpeMs —
MPON3BOIUTEIBHOCTh TPY/Ja.

Pa30ouparh peanbHbIC )KU3HCHHBIE CUTyallud, (OpMyJIUPOBATH UX HA
SI3BIKE MaTEMaTHKH, HAXOIUTh peuieHue, MIPUMECHSIS
MaTeMaTHYECKHI armapar, HHTepNnpeTHpPOBaTh PE3yJIbTaT

PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPUSA» 7 -9 KJIIACCbI
HEJA U3YYEHUSA YYEBHOT'O KYPCA

«MaremaTuky y)Ke 3aTeM YYWMThb HAJ0, YTO OHAa yM B IOPSAOK IPUBOIUTY», — IHMCAJI BEIUKUN PYyCCKUM ydeHbIH Muxawn BacuibeBud
JlomoHoCOB. 1 B 3TOM COCTOMT O/iHA M3 JABYX Lienell 00y4yeHHs reOMEeTpUH KaK COCTAaBHOW 4acTH MAaTE€MaTUKH B IIKOJIE. DTOH 1€ COOTBETCTBYET
Jl0Ka3aTeNnbHas JIMHUS IpenojaBaHus reoMerpun. Cienys MpeacTaBIeHHON pabouell mporpaMMe, HauKMHas ¢ CEbMOr0 Kjlacca Ha ypoKax reOMeTpHH
OOyyaroluics y4uTCsS MPOBOJUTH JI0OKA3aTEIbHBIE PACCYXKACHUS, CTPOUTH JOTMYECKHE YMO3AKIIIOUEHUS, JTOKa3bIBaTh WCTHUHHBIC YTBEPXKICHUS U
CTPOUTH KOHTPIPHUMEPHI K JOXKHBIM, MPOBOJAUTH PACCYKIACHUS «OT MPOTHUBHOIO», OTIMYATh CBOMCTBA OT MPU3HAKOB, (POpPMYIHpPOBaTh OOpaTHbIE
YTBEPKACHUS. YUEHHUK, OBJIAJIEBIINM HCKYCCTBOM pacCykaaTh, Oy/IeT MPUMEHSTh €T0 U B OKpYyXxatouiei xu3uu. Kak nucan reomerp u nenaror Mrops
®enoposud llapsiruH, «1r0abMH, IOHUMAKOLIIUMU, YTO TAKOE JOKA3aTeNIbCTBO, TPYIHO U AaK€ HEBO3MOXKHO MAHMITYJIUPOBaTh». M1 B 3TOM COCTOUT
BA)KHOE BOCIIUTATEIbHOEC 3HAYEHUE M3YyYEHUs TEOMETPHUM, IPUCYLIEC UMEHHO OTCYECTBEHHOM MaTeMaTH4YeCKOW ILIKoje. Bmecte ¢ TeM aBTOpBI
IpOrpaMMbl IPEOCTEPEraoT YUUTENs OT H3IHUINHEro (opMain3Ma, OCOOCHHO B OTHOIIEHHMM Hayal M OCHOBaHUU reomeTpuu. DpaHIly3cKuit
matemaTHk JKan /IbeloHHE 10 3TOMY MOBOJY BbICKa3alics Tak: «HYTo KacaeTcsi JeJMKAaTHOW MpOoOJeMbl BBEJCHUS «aKCHOM», TO MHE KaXKeTCs, YTO Ha
NEPBBIX MOpax HYKHO BOOOIIE U30erate MPOU3HOCUTH CaMo 3TO clioBo. C Ipyroif ke CTOPOHBI, HE CIEAYeT YIyCKaTh HU OJJHONH BO3MOXKHOCTH JIaBaTh
MpUMEpHl JIOTHYECKUX 3aKJIIOUEHUHM, KOTOpble KyJa B Oouiblliell Mepe, ueM HJAesl aKCHOM, SIBISIOTCS UCTUHHBIMU M €IUHCTBEHHBIMU JABUTATEISIMU
MaTe€MaTHYECKOTO MBIIUICHUS».
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BTopoii nenpo n3ydeHns reoMeTpUH SIBIISICTCS UCTIONB30BaHUE €€ KaK MHCTPYMEHTA IPH PEUICHUH KaK MaTeMaTHYECKHUX, TaK U MPaKTHYECKUX
3a7a4, BCTPEYAIOLINXCS B peajbHOM kM3HM. OKOHYMBIIMK KypC T€OMETPHH IIKOJBHHUK JOJDKEH OBITh B COCTOSIHMU ONPENESIUTh T'€OMETPHUYECKYIO
¢burypy, onucaTb cJI0BaM{ JaHHBIN YEPTEXK WM PUCYHOK, HAUTH IUIOIIA/b 3€MEJILHOTO YUacTKa, pAaCCUMTATh HEOOXOAUMYIO JJIMHY OIITOBOJIOKOHHOTO
Kabesnst Ui TpedyeMble pa3Mephl rapaxa IJisi aBTOMOOMIISl. DTOMY COOTBETCTBYET BTOPAs, BBIYUCIUTEIbHAS JIMHHUS B U3YYEHUU T€OMETPHH B LIKOJIE.
JlaHHas TpaKkTU4ecKas JUHUA SBISETCS HE MEHee BaXXHOH, ueM mepBas. Emé [Inaton npeanuceiBai, uyToObl «rpaxnane IlpekpacHoro roponaa HU B
KOEM CJIy4ae HE OCTaBIISUIM T€OMETPUIO, BEJb HEMAIIOBAXKHO JaXKe MOOOYHOE €€ NPUMEHEHNE — B BOCHHOM JIeNe J1a, BIIPOYEM, U BO BCEX HayKax —
IUIL JyYIIero WX YCBOGHHMS: Mbl BeAb 3HAeM, Kakas OECKOHEUHas pa3HMLA CYLNIECTBYET MEXAY 4YeIOBEKOM IPHYACTHBIM K TEOMETPUU U
HeTpuyacTHbIM». ISl 3TOr0 y4HTEN0 pEeKOMEHIyeTcs MOAOMpaTh 3aJauyd IPAKTUYECKOTO XapakTepa IS PacCMaTpUBAEMbIX TEM, YYHUTh JETeH
CTPOUTHh MAaTEMAaTUYECKHE MOJECIH PEalIbHBIX )KU3HEHHBIX CUTYallUi, IPOBOJUTH BBIYMCICHUS U OILICHUBATh aJeKBaTHOCTh MOJYYEHHOTO PE3ylbTaTa.
KpaiiHe BaxHO MOAYEPKUBATH CBSI3M T€OMETPHU C JPYTUMH IpPEIMETaMH, MOTHUBHPOBATh HMCIOJIB30BaTh ONPEACICHUS T'€OMETPHUECKUX (QUTYp H
MOHSTHH, JAEMOHCTPHPOBATh NMPUMEHEHHE IOJYYCHHBIX YMEHUH B (M3MKE M TEXHHKE. DTH CBSI3UM HamOojee SpPKO BHIHBI B Temax «BekTopbi»,
«Tpuronomerpudeckue COOTHOLECHUNY, «MeTox koopauHa u «Teopema [Iudaropay.

B 3akmrouenue conurémcsi Ha BEIMKOro mMaremMaTnka M actpoHoma Moranna Kemnepa, 4roObl emé pa3 mogyepKHYTh M METANPEIMETHOE, U
BOCIIUTATENbHOE 3HaueHne reomerpun: “Geometria una et aeterna est in mente Dei refulgens: cuius consortium hominibus tributum inter causas est,
cur homo sit imago Dei”1.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CornacHo yueOHOMY IiaHy B 7—9 Kiaccax u3ydaeTcs y4uyeOHbI Kypc «I'eoMeTpusi», KOTOpPBIA BKJIHOYAET CIEAYIOUINE OCHOBHBIE Pa3/ieibl
conepxkanus: «I'eomerpuueckue GUIypsl U UX CBOHCTBaY,

«I3MepeHHne TeoMEeTpUYEeCKUX BEIMYUH», a Takxke «JleKkapTOBbl KOOPAMHATBl Ha IJIOCKOCTH», «BeKTopbl», «JIBMKEHUS IUIOCKOCTU» H
«[IpeoOpazoBanus mog0OH».

Y4eOHblIil n1aH npeaycMaTpuBaeT U3ydeHHe reOMEeTpUH Ha 0a30BOM ypOBHE, HCXO0/1s U3 HE MeHee 68 yueOHbIX 4acoB B yueOHOM roJy, BCErO 3a
TpH rosaa oOyuenuss — He MmeHee 204 yacos.

COJEPKAHUE YYEBHOI'O KYPCA «'EOMETPHUS» (IIO TOJAM OBYYEHUA)

7 knace
Havanbable noHsATHS reomerpuu. Touka, mpsiMas, OTPE3OK, Jyd. Yrod. Buasl yrios. BeprukanbHbele U cMexHBIE YIUIbl. buccekrpuca yria.
Jlomanas, MHOrOYyrONbHUK. [lapajienbHOCTh ¥ NEPIIEHIUKYISAPHOCTD MPSIMBIX.
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Cummerpuunsbie ¢purypbl. OCHOBHBIE CBOWCTBA OCEBON cCUMMeTpUU. [IpuMepsl CUMMETPUHN B OKpYXKAkOIIEM MUpE.

OCHOBHBIE IOCTPOEHHUS C IOMOUIbIO LUPKYJIS U THHEeHKU. TpeyroapHuk. Beicora, Meauana, GuccekTpuca, UX CBOMCTBA.

PaBHOOE1peHHBIN U paBHOCTOPOHHUH TPeyroyibHUKU. HepaBeHCTBO TpeyroyibHUKA.

CBoiicTBa U MpU3HAKU PaBHOOEAPEHHOTO TPEeyroyibHUKA. [IpU3HaKy paBeHCTBA TPEYrOJIbHHUKOB.

CBolicTBa U NPU3HAKY MMApAJLIENIbHBIX MPsMbIX. CyMMa yIiioB TpeyrojibHUKA. BHENIHNE yIiibl TPEyTroIbHUKA.

[TpsimoyronbHbIN TpeyrosibHUK. CBOMCTBO MEAMaHbI NMPSMOYIOJIBHOIO TPEYrojbHUKA, MPOBEAEHHOM K rumorteHyse. IlpusHaku paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSMOYTroabHBIN TPEYroabHUK ¢ yrioMm B 30°.

HepaBeHcTBa B reoMeTpuu: HEPaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JOMaHOM, Teopema o OosblieM yrie U 0ojblueil cropoHe
TpeyrojabHuKa. lleprieHquKyisap U HakJIOHHAs.

['eomeTprueckoe MecTo Touek. buccekTpuca yriia u cepeJuHHbIN NEPIEHIUKYIIP K OTPE3KY KaK FEOMETPUUECKHUE MECTA TOYEK.

OKpyXKHOCTb M KpYr, XOpla M IUaMeTp, UX CBOMCTBA. B3auMHOE pacionoXeHHe OKPYKHOCTM M npsmoi. KacarenbHass M cekymas K
OKpY>KHOCTH. OKpY>KHOCTb, BIIMCaHHAs B yroJl. BiucanHas u onucaHHasi OKpY>KHOCTH TPEYTOJIbHUKA.

8 kaacce

UYerbipéxyronpauki. [lapanenorpamm, ero npu3Haky ¥ cBoicTBa. YacTHbIE Cilydyad MapajjiesorpaMMoB (MIPsSIMOYTOJIbHUK, pOMO, KBajpar), ux
NpU3HAKU U cBoiicTBa. Tpanenus, paBHOOOKas Tpamneuus, e€ cBoicTBa U npu3Haku. [IpsmoyronbHas Tpanemnus.

Merton yaBoenust meauansl. LlenTpanbHas cummerpus. Teopema Paneca u TeopeMa 0 MPONOPIMOHATBHBIX OTPE3KaX.

Cpennue TMHUM TPEYrOJIbHUKA U Tpaneuuu. LleHTp Macc TpeyronbHUKa.

[Tono6ue TpeyronbHUKOB, K03 duuueHT noxodus. [IpusHaku noxoOust TpeyroibHUKOB. [IprMeHneHre mogo0us Mpu pelieHUH MPaKTHYEeCKUX
3a/1a4.

CgoiicTBa miomianeil reomerpuueckux (uryp. @opmyssl Ui MIOMIATN TPEyrojibHHUKa, Mapajuiejgorpamma, pomoa u tpamnenud. OTHOLIeHHe
ionaien nofo0HbIX GUryp.

Boruncnenue miomazeil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIET4aToi Oymare.

Teopema ITudaropa. Ilpumenenue Teopemsl [ludaropa npu pemieHny npakTHYECKUX 3ajau.

CuHyc, KOCUHYC, TAHT'€HC OCTPOTO yIJIa IPSIMOYTOJIBHOTO TPEyrojJbHUKAa. OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. TpUrOHOMETpHUYECKUE
¢bynkuuu yrinos B 30°, 45° u 60°.

BnucanHblE M LIEHTpaJIbHBIE YIJIBI, YTOJI MEXAY KacaTeJbHOM M XOPIOH. YTl MEXAY XOpAaMHM U CEKyIIMMHU. BrncaHHblE M ONMCAHHBIE
4eThIpEXYTroNbHUKHY. B3anMHoe pacronoskeHue IByx okpyxkHocTei. Kacanue okpyskHocteil. O01mue kacaTesibHble K IBYM OKPY>KHOCTSIM.

9 kaacce
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Cunyc, kocunyc, Tanrerc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. DOPMYIIbl MPUBEICHUS.

Pemenne TpeyronpHukoB. Teopema KOCHHYCOB U T€OpeMa CUHYCOB. PellleHre npakTUYeCKuX 3aJad ¢ UCIOIb30BaHUEM TEOPEMbl KOCUHYCOB U
TEOPEMbI CHUHYCOB.

[TpeoOpaszoBanue nonobus. [1ogo0re COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 IpOU3BEIEHUN OTPEIKOB XOPJI, TEOPEMBI O IPOU3BEIECHUU OTPE3KOB CEKYILUX, TEOPEMA O KBaIpaTe KacaTeJIbHOM.

BexTtop, mnmmuHa (MOIynab) BEKTOpa, COHANpPABICHHBIE BEKTOPBI, IPOTUBONOJIOXKHO HAIPABIECHHBIE BEKTOPbHI, KOJUIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINEpallMM HaJ BEKTOpamu. Pas3noxkeHue BEKTOpa IO JIBYM HEKOJIMHEapHbIM BekTopaM. Koopaunatel Bektopa. CkansipHoe
MIPOU3BEICHNE BEKTOPOB, MPUMEHEHHUE ISl HAXO0XKICHUS JAJTUH U YTJIOB.

JlexapTOBbI KOOPAMHATHI Ha MJIOCKOCTU. Y PaBHEHHs MPSAMON U OKPY)KHOCTH B KOOpJIMHATaX, NEPEeceYeHne OKPYKHOCTEH U MpsAMbIX. MeTox
KOOpJMHAT U €ro NpUMEeHEHHeE.

[IpaBuiibHBIE MHOTOYTONBHUKH. J[MHA OKpYyXHOCTU. ['pamycHas W paauiaHHas Mepa yria, BBIYMCIEHUE JUIMH YT OKpyxKHocTed. [Lmomans
Kpyra, CeKTopa, CerMeHTa.

JIBI>KEHUS IJIOCKOCTH M BHYTPEHHHE CUMMETpHUH QUTyp (31eMeHTapHbie peacrasienus). [lapamnensusiii nepenoc. IToBopor.

INIAHUPYEMBIE IPEJMETHBIE PE3YJIbTATBI OCBOEHUA KYPCA «'EOMETPHUS» (IIO 'OJAM OBYYEHUS)

OcBoenue ydeOHOTO Kypca «I['eomeTpus» Ha ypoOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs JIOJKHO OOECIeUMBATh JTOCTHKEHHUE CIIETYIOIINX
MpeIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB:

7 kaacc

Pacno3naBaTh M3y4eHHBIE T€OMETpPUYECKHE (DUTYpHI, OMPEAENSATh MX B3aWMHOE PACIOJOXKEHHE, HM300pakaTh TeoOMEeTpUYecKhe (UTYpHI;
BBITIOJHATH YEPTEKU MO YCIOBHIO 3a7aud. V3MepsATh JUHEHHbIE U YTIIOBbIE BENWYMHBL. Pernarh 3a1aun Ha BBIYMCICHUE JUIMH OTPE3KOB U BEIHUYUH
VTJIOB.

Jlenate rpyOyr0 OLEHKY JMHEMHBIX U YIJIOBBIX BEMYMH MPEIMETOB B PEaIbHON JKU3HU, pa3MEpPOB MPUPOAHBIX 00bEeKTOB. PasnnuaTts pasmepbl
3THUX OOBEKTOB I10 MOPAAKY BECINYNHBI.

CTpouTh 4epTexku K FT€OMETPUUECKUM 3aa4aM.

[Tonb30BaThCs MPU3HAKAMU PABEHCTBA TPEYTOJIHLHUKOB, UCTIOIH30BATh MPU3HAKA U CBOWCTBA PaBHOOEIPEHHBIX TPEYTOJIHHUKOB MPHU PEIICHUN
3azad.

[TpoBOAKUTH TOTUYECKHUE PACCYKACHUS C UCTIOTH30BAHUEM I€OMETPHUIECKIX TEOPEM.

[Tonb30BaThCs MpU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJIHHUKOB, CBOMCTBOM MEIUaHbI, MPOBEACHHON K TUIIOTEHY3€ MPSIMOYTOJIBHOTO
TPEYroJbHUKA, B PEIICHIUH T€OMETPUYECKHX 3a/1a.

52



OnpenensaTh MapaieIbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpPhIe 00pasyeT ¢ HUMH cekymas. OnpenensTh mapaielbHOCTh MPSIMBIX C
MOMOIIBIO PAaBEHCTBA PACCTOSHUI OT TOYEK OJIHOM MPAMOM 10 TOYEK PYror MpsMOil.

Pemate 3amaun Ha KaeT4aTol Oymare.

[IpoBOIUTH BHIYUCIICHUS U HAXOAUTH YHUCIOBbIE U OYKBEHHbBIE 3HAYEHUS YTJIOB B FTE€OMETPUUECKHUX 3a/1a4yax C UCIOJIb30BAHMEM CYMMBI YIJIOB
TPEYroJIbHUKOB U MHOTOYT'OJIbHUKOB, CBOWCTB VIJIOB, OOpa30BaHHBIX NpPH IMEPECEYCHHH [BYX MapaUleJbHbIX MPSAMBIX ceKyle. Pemarts
MPaKTUYECKHUE 3a]]a4K Ha HAXO0XKJICHUE YTJIOB.

Brnagerh MOHSATHEM reOMETPUYECKOTO0 MECTa TOYEK. YMETh ONpPENeNaTh OMCCEKTPHUCY YIJIa U CEPeIUHHBIA MEPIICHIUKYIAP K OTPE3KYy Kak
reOMETPUUYECKUE MECTA TOUEK.

DopMyTUpPOBaAThH OMpPEIEICHHS OKPYKHOCTH U KPYra, XOpAbl U UaMeTpa OKPYKHOCTH, MOJIb30BaThCA UX CBOMCTBAMU. YMETh MPUMEHAThH 3TU
CBOICTBA IIPH PEIICHUU 3a]1a4.

Bnagers MOHSATHEM ONUCAHHOW OKOJO TPEYrojbHUKA OKPYXKHOCTH, yMeTh HaxoauTh €€ 1eHtp. Ilomp3oBarhcs (aktamu O TOM, UTO
OMCCEeKTPUCHI YTJIOB TPEYrOJIbHUKA IEPECceKaroTCs B OAHOW TOYKE, U O TOM, YTO CEpEeIHHHBbIC MEPIEHIUKYISIPhl K CTOPOHAM TPEYTrOJbHHKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Bnaners monsiTueM KacaTelbHOW K OKPY>KHOCTH, TIOJIb30BATHCSl TEOPEMOM O MEPHEHIUKYISIPHOCTUA KacaTelIbHOW U pajinyca, MPOBEAEHHOTO K
TOYKE KacaHHUsl.

[Tonp30BaThCs MPOCTEHIIIMMH T€OMETPHUUYECKUMHU HEPABEHCTBAMHM, IOHUMATh UX TTPAKTUYECKUN CMBICII.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TTOCTPOEHUS C TOMOILBIO LIUPKYJIS U TUHEHKH.

8 kiace

Pacnio3HaBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, ITOJIb30BATHCS UX CBOMCTBAMU TP PELICHUN F€OMETPUUYECKHX 3a/1au.

[TprMeHsTh CBOMCTBA TOUYKH TIEpeceYeHUs MeaH TPEYrodbHUKa (IIEHTpa Macc) B PEIICHUH 3a/ay.

Bnaners moHsTHEM CpeHEN JIMHUM TPEYTOJIbHUKA U TPANCIHH, TPUMEHITh UX CBOMCTBA MPHU PEIICHUU T€OMETPUYECKUX 3aaad. [lonbp3oBaThes
Teopemoii dasneca U TEOpEeMOil 0 MPOMOPIIMOHATBHBIX OTPE3KaX, MPUMEHSTh UX IS pEIICHUs TPAKTUYECKUX 3a]1a4.

[IpuMeHATh MPU3HAKY TTO00HS TPEYTOJLHUKOB B PEIICHUH T€OMETPUIECKUX 3a1ad.

[Tonp3oBatbest Teopemoit [ludaropa st pemieHUss TEOMETPUYECKUX W TMpakTHueckux 3amad. CTpouTh MaTeMaTHYECKYI0 MOJIeTh B
MPAKTUYECKUX 3a/1a4aX, CAMOCTOSITENBHO JIeJaTh YEPTEXK U HAXOUTh COOTBETCTBYIOIINE JTUHBI.

Bnaners moHATHSIMU CHUHYCa, KOCMHYCa M TaHT€HCa OCTPOTO yria MPsSIMOYrOJILHOTO TpeyrojbHUKa. [10/1b30BaThCA 3TUMU MOHATUSIMU IS
pelieHust TpaKTUYECKHUX 3aj1ay.
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Boruncnate (pa3nuyHbIMU - CIIOCOOAMM) IUJIOWIAAb TPEYroJbHUKA M IUIOMIAAM MHOTOYTOJNBbHBIX GUryp (MOJb3ysACh, L€ HEO0OXOIUMO,
KaNbKyJIATOpoM). [IpuMeHsTh MOTyYeHHbIE YMEHHUS B TPAKTUUYECKHX 3a]a4ax.

Bnaners mOHATUSIMH BIHCAHHOTO U LEHTPAIBHOIO YIJa, UCMOJIb30BaTh TEOPEMbI O BIMCAHHBIX YIJaX, yIJIax MEXIY XOpAaMU (CeKyIIUMU) U
yIiIe MEXIy KacaTeJIbHOW M XOPI0i IPH PELICHUY N'€OMETPUYECKUX 3a/1a4.

Biagetb NoHATHEM ONMCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHSTh CBOMCTBA ONMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELIEHUH 3a]1a4.

[IpuMeHATh TOMyYEHHBIE 3HAHWS HA IPaKTUKE — CTPOUTh MaTEeMaTUYECKHE MOJENIM s 3aJad pPeaJbHOW >KU3HM M IPOBOAMTH
COOTBETCTBYIOIIME BHIUMCIICHUS C MPUMEHEHHEM TIOJJO0HS U TPUTOHOMETPHUH (IIOTIB3YSCh, T HEOOXOAUMO, KaJIbKYIATOPOM).

9 kJaacce

3HaTh TPUTOHOMETpHUUYECKHE (YHKIMH OCTPHIX YIJIOB, HAXOJUTh C HUX IMOMOIIBIO Pa3IMYHbIE 3JEMEHTHI MPSMOYTOJBLHOTO TPEYrojJbHUKA
(«petreHue MPSIMOYTOJIBHBIX TPEYTOJILHUKOBY). HaxoauTh (C MOMOIIBI0 KabKYISITOPA) AJMHBI U YTIIbI AJI HETAOJUYHBIX 3HAUYCHUH.

[Tonb3oBatbes (opMmynamMu NPUBENEHUS W OCHOBHBIM TPUTOHOMETPUUECKUM TOXKIECTBOM [UJISI HAXOXKJIEHUS COOTHOILIEHUN MEXIy
TPUTOHOMETPUYECKUMHU BETMUYMHAMU.

Hcnonp30BaTh TEOPEMBbl CHHYCOB M KOCHHYCOB JUISl HAXOXKICHHUS PA3IMYHBIX AJIEMEHTOB TPEYroJbHUKA («PEIIEHUE TPEyroJIbHUKOBY),
MIPUMEHATH UX TP PEIICHUU T€OMETPUUCCKUX 3a/1aY.

Brnanetes moHsTHAMH TpeoOpa3oBaHUs TOJ00MS, COOTBETCTBEHHBIX JJIEMEHTOB MOJ00HBIX ¢uryp. I[lomp3oBaTthbes cBOMCTBaMU MOA00US
MPOU3BOJILHBIX (UTYP, YMETh BBIYUCIATH JUIMHBI M HAXOJUTh YIJIbl Y MOA00HBIX (uryp. [IpuMeHsTh cBOMCTBa MOA00US B MPAKTUUECKHUX 3ajavax.
YMeTh NPUBOAUTH MIPUMEPHI TOJA0OHBIX (PUTYp B OKPYKAIOIIEM MHUPE.

[Tosp30BaTbCs TEOpEMaMH O IPOU3BEIEHUHN OTPE3KOB XOPJI, O IPOU3BEIEHNUN OTPE3KOB CEKYILNX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCs BEKTOpPAMU, TOHUMATh UX T€OMETPUUYECKUN U (DU3HMUECKUN CMBICH, TPUMEHSTh UX B PEIICHUU T€OMETPUUYECKUX U (PU3NIECKUX
3anay. [IpuMeHsTh cKasipHOE MPOU3BEACHUE BEKTOPOB JJIsl HAXOKIEHUS JUIMH U YTJIOB.

[Tonb30BaThCA METOIOM KOOPJIMHAT HA MJIOCKOCTH, IPUMEHSTH €r0 B PEIICHUH T€OMETPUUYECKUX U MTPAKTUUYECKUX 3a/1au.

Brnagers NOHATHAMU TNPaBUIIBHOIO MHOTOYTOJIbHUKA, JUIMHBI OKPYKHOCTH, JJIMHBI JYTH OKPYKHOCTH M paguaHHOW Mepbl yria, yMeTb
BBIUUCIIATH IJIOIIAL Kpyra U ero yacte. [lpuMeHsaTh nosydyeHHbIe YMEHHSI B IPAKTUUECKUX 3a7a4ax.

Haxonuth ocu (Wi EHTPBI) CAMMETPUHU (DUTYp, TPUMEHSATH JBIKECHUSI INTOCKOCTH B TIPOCTEUIITNX CITyJasiX.

[IpuMeHATh TONyYeHHBbIE 3HAHMS Ha TNPAKTUKE — CTPOUTh MaTEMaTHYECKUE MOJAENW s 3aJady peaJlbHOW >KU3HU M MPOBOJUTH
COOTBETCTBYIOIIME BHIUMCIICHUS C IPUMEHEHHEM 000U U TPUTOHOMETPUYECKUX (PYHKIUH (MOTIB3YsCh, I7le HE0OOXOAUMO, KaJIbKYISATOPOM).

TEMATUYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «'EOMETPUS» (IIO I'OJAM OBYYEHUA)
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7 kaacc (He meHee 68 1)

Ha3Banmue pa3nena
(rembl) Kypca (YMCJI0
4acoB

OcHOBHOE coaep:KaHHue

OcHOBHBIE BH/bI A€ITEJIbHOCTH 00y4AKOIIUXCS

IIpocreiimmue
reoMmeTpuiecKue
¢urypsoi u
CBOMCTBA.
N3mepenne
reoMeTpuYecKux
BeJIMYHMH

(14 4)

HX

IIpocreiiniue reOMETPUUECKUE
OOBEKThI: TOYKU, MOpsIMbIC, Jydd U
YIJIbl, MHOTOYT'OJIBHUK, JIOMaHasl.

CMeXHbI€E UM BEpPTUKAJIbHBIC  YTJIBL.
PaGora ¢ mnpocreHmuMHu 4YepTeKaMH.

N3mepenne JHUHEUHBIX UM YIJIOBBIX
BCJINYWH, BBIYUCICHHE OTPE3KOB W
YTIJIOB.

ITepumerp u IUIOIAb ¢uryp,

COCTAaBJICHHBIX M3 IMIPAMOYI'OJIHUKOB

®opMyJIMPOBATH OCHOBHBIE MOHSITUS U ONpPEIEIICHUS.
PacnodHaBaTh  HU3y4YE€HHBIE  TI'€OMETPUYECKUE
onpeneasiTh UX B3aUMHOE pacIlOJIOKEHHUE,
BBINOJIHATHL YE€PTEXK 110 YCIOBUIO 3aJa4u.
IIpoBoauTk npocTeimne NoCTPOESHUS C IIOMOILBIO
LOUPKYJIS U JIMHEUKH.

HN3mepaATh JMHEWHBIE U YTJIOBbIE BEJIUUUHBI TEOMETPUUECKUX U
NPAKTUYECKUX OOBEKTOB.

OmnpenesisitTh «Ha TIJila3» pa3Mepbl peEAJTbHBIX OOBEKTOB,
NPOBOAUTH I'PyOyIO OLICHKY UX Pa3MEpPOB.

Pemath 3a1a4y Ha BBIYUCIIEHHUE JUIMH OTPE3KOB U

BEJIMYUH YTIJIOB.
Pemarhb 3aJa4u
reoMeTpudecKkux Quryp.
IIpoBoauTh KiIacCU(PUKAIMIO YIJIOB, BBIYMCIATH JUHEHHBIE U
YTJIOBBIE BEJIMYMHBI, NPOBOAUTH HEOOXOaUMBIE
JIOKa3aTeJIbHbIE pacCy >KICHUS.

3HAKOMUTBHCH C HCTOPHUEN Pa3BUTHUSI TEOMETPUU

duryper,

Ha B3aMHOC PAaCIIOJIOKCHUC
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TpeyroabHuku (22 1)

ITonsiTue O paBHBIX TpPEYrojJbHUKAX U
IIEPBUYHBIC IIPEACTABICHUSI O pPaBHBIX
(koHTpY?HTHBIX) ¢urypax. TpunpusHaka
paBEHCTBA TPEYTOJIbHUKOB.

Ilpu3sHaku paBeHCTBa IPSIMOYTOJIBbHBIX
TpeyroabHUKOB. (CBONCTBO Me€IMAaHBI
MPsIMOYTOJIBHOT'O TPEYTrOJIbHUKA.
PaBHoOenpeHHble M PaBHOCTOPOHHHUE
TpeyroabHUkHu. Ilpu3zHaku wu cBolcTBa
paBHOOEPEHHOT'O TPEYTrOJIbHUKA.
IIpotus OonbLIEH CTOPOHBI
TpPEyTroJIbHUKA JICKUT OOJIBIIUN yTOJI.
IIpocreiinine HepaBeHCTBA B TEOMETPHUHU.
HepaseHncrtso TPEeyroJbHUKA.
HepaBeHcTBO JTOMaHOM.
IIpsiMOYTOIBHBIN TPEYrOJBHUK CYTJIOM B
30°.

IlepBble TIOHATHSA O JIOKA3aTEIbCTBAX
B '€OMETPUHA

Pacno3HaBaTh T1apbl pPaBHBIX TPEYTOJIBHHUKOB Ha TOTOBBIX
gepTekax (C yKkazaHueM IMPU3HAKOB).

BbiBOAUTH CJIEACTBUS (paBeHCTB COOTBETCTBYIOIIUX
SJIEMEHTOB) U3 PABEHCTB TPEYT'OJILHUKOB.

DopMyIUpPOBATH OIIpEIEIICHUSI: OCTPOYI'OJILHOTO,
TYyHOYTOJIBHOTO, MPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJbHUKOB;, OHCCEKTPHUCHI, BBICOTHI,
MeJHaHbl TPEYroJbHUKA; CEPEIMHHOTO NepHeHAUKYJIsIpa

OTpe3Ka; IEpUMETpaTPEyTroJIbHUKA.

@®opMyIUPOBATH CBOWCTBA U IIPU3HAKU PaBHOOEAPEHHOIO
TpEyroJjbHHUKA.

CTpouTh uUepTeku, peliaTh 3aJa4d C NOMOIIBIO HAXOXXJICHUS
pPaBHBIX TPEYrOJIbHUKOB.

IIpumenaTs MIpU3HAKU paBeHCTBa OPSIMOYTOJIBHBIX
TPEYroJILHUKOB B 3aJlavyax.
Hcnoan3oBath 1HUOPOBBIE pecypchbl AJs  HMCCJIeI0BAHUSA

CBOMCTB U3y4YaeMbIX (QUTYp.
3HAKOMUTBHCH C UCTOPHUEN Pa3BUTHUSI TEOMETPUU

IMapaJsneabHble
npsiMble, CyMMa yIJIOB
TpeyroabHuka (14 u)

[TapannenbsHble TpsIMbIE, UX CBOMCTBA,
IIareiii mocrynar EsBkiamna. Hakpect
JIexaiue, COOTBETCTBEHHBIE u
OJTHOCTOpPOHHHME yTJbl (OOpa3oBaHHBIE
npu nepeceuyeHuun napajjieabHbIX
OPsIMBIX CEKYyIIEH).

I[Ipu3nak  mapamyIeTbHOCTH  MPSIMBIX
4yepe3 pPaBEHCTBO PACCTOSIHUM OT TOYEK
OJTHOM IIPSAMOM J10 BTOPOH MPSIMOM.
Cymma YTJIOB TpPEyroJbHUKA U
MHOT'OYTOJIbHUKA.

BHemHue yrael TpeyrojibHHUKA

®opMyIHpPOBATH MOHATHE IAPATIIEIBHBIX MPAMBIX, HAXOJAUTh
IIPAaKTUYECKHUE ITPUMEPBHI.

HN3yuaTh cBoiicTBa yrioB, OoOpa30BaHHBIX NPU NEPECEUECHUU
napauieabHbIX IIPSIMBIX CEeKYyILIEH. IIpoBoauTn
A0KA3aTeJbCTBA NAPAJUICIIBHOCTH JIBYX HNPSIMBIX C HOMOLIBIO
YIJI0B, OOpa30BaHHBIX IIPH MEPECEUYECHUM OTUX IMPSIMBIX
TpeTbel MNPAMON. BBIYHCIATE CyMMY YTIJIOB TPEYIrOJIBHUKA U
MHOI'OYTI'OJIbHUKA.

HaxoauTh 4uncioBble M OyKBEHHbIE 3HA4Y€HUsSI YIJIOB B
reOMETPUUYECKUX 3a7adax C HUCIIOJIb30BAHUEM TEOPEM O CyMMeE
YTJIOB TPEYTOJIbHUKA U MHOTOYTOJIBHUKA.

3HAKOMHUTBCSI C HCTOPHEN pa3BUTHUS I€OMETPUH

OKpy/KHOCTb M KPYT.

OKpY>XKHOCTb, XOpAbl U AUAMETPbI, UX

DopMyJIMPOBATH ONpPeNeJeHHUs. OKPYKHOCTH, XOp/Ibl, AUaMETpa U
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I'eomeTpuueckue
MOCTPOEHHSI
(14 q)

ceoucTBa. KacarenbHass K OKpPY>KHOCTH.
OKpy>KHOCTb, BIIMCaHHasi B  YTOJL.
ITonsaTtue o I'MT, npuMeHeHUE B 3a1a4ax.
buccekrpuca u CepEeIMHHBIN
OEPIIEHAUKYJISIP KaK I'€OMETpUYECKHUE
MECTa TOYEK.

OKpYy>KHOCTb, OIIMCaHHas OKOJIO
TpEyroJIbHUKA. Bnucannas B
TPEYTrOJIbHUK OKPY>KHOCTb.
ITpocTreiime 3amauun Ha IOCTPOECHUE

KacaTeJIbHOU K OKpY’KHOCTH. M3y4yaThb HMX CBOWCTBA, IPU3HAKHU,
crpouthb 4eprexku. HccaenoBatb, B TOM YMCIE HCHOJb3YHA
nudpoBbie pecypchbl: OKPYKHOCTb, BIHCAHHYK B YIOJ; LIEHTP
OKPY>KHOCTH, BOHUCAaHHOM B yIOJI; pPaBEHCTBO OTPE3KOB
KacaTeIbHbBIX.

HUcnoas3oBars metroa ['MT st j1oka3zatenbCcTBa TEOPEM O
nepeceuyeHnr OMCCEeKTPHUC YIIJIOB TPEYTOJbHUKA U CePESIANHHBIX
NEPICHJAMKYJSIPOB K CTOpPOHAM TpPEYroJibHUKa C MOMOIIbIO
I'™MT. OsJiajeBaTh NOHATHUSAMM BIIMCAHHOM M OIIMCAaHHOMU
OKPYKHOCTEH  TpEyrojibHMKa, HAaXOAUTb LEHTPbl >ATHUX
OKPY’KHOCTEMU.

Pemiats OCHOBHBIE 3aJa4yd HAa IMOCTPOEHHE: yIja, PaBHOIO
JAHHOMY; CEPEAUHHOIO IMEPHEHJIUKYJIsIpa JAaHHOTO OTpPE3Ka;
NpsIMOM, npoxoasimnen 4yepe3  JaHHYIO TOYKY H
HEePHNEHIUKYJISIPHON JTaHHOU NpsiMOM; OMCCEKTPHUCHI JaHHOTO
yria; TP€yTroJIbHUKOBIO Pa3JIMYHbIM DJI€MEHTAM.
3HAKOMUTBLCH ¢ UCTOPHEH PA3BUTHUS T€OMETPUU

IToBTOpEHUE,
00001meHnne 3HAHUI
(C))

I[ToBTOpeHue u 000O0IIEHHE OCHOBHBIX
MOHSTHUH U METOOB Kypca 7 Kjacca

Pemiatnb 3aJavdd Ha ITIOBTOPCHHUE, HNIIIIOCTPUPYIOIIHUE CBsI3U
MCEXKAY pa3JIM9YHBIMHU HaCTsAMHU KypcCa

8 kinacc (He meHee 68 1)

Ha3zBanue pasaena
(Tembl) Kypca (4mcJIO

4aCoB)

OcHoBHOE coaep:kaHue

OcHOBHBIE BU/bI 1eITEJIbHOCTH 00YYAOINXCS
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YeThIpEXyroJbHUKH [lapannenorpamm, ero 1npusHaku uUHU300pakaTh M HAXOAUTh Ha 4YEpTeKax 4YEThIPEXYTOJIbLHUKY
(12 u) CBOMCTBA. YHacTtHblIe clIydaupa3HbIX BUJIOB U HUX IJICMEHTHI.
napajjieJIorpaMMOB (npsiMmoyroJyibHUK,@opMy/IHpoOBaTh onpeaeJIeHus : napajeaorpamma,
poMO, KBaJpaT), UX OPU3HAKU U CBOMCTBA.IPIMOYTOJIbHUKA, pomOa, KBajparTa, Tpalenud, paBHOOOKOMN
Tpaneuus. PaBHoOoOKass M TpsiMOyToOJbHasTpAIlCLINH, OpsIMOYT'OJIBHOM Tpaneuuu. JlokaspiBarh M
Tpanennuu. HCIO0Jb30BATh NPH PpelIeHMW 3aJa4 I[PU3HAKU M CBOMCTBA:
Y nBoeHue MEIUaHBbI. LlenTpanpHasnapaieiorpamMma,  IpsIMOYTrOJIbHUKa, poMba,  KBajapara,
CUMMETPUSI Tparenuu, paBHOOOKOM Tparenuu, NpsiMOyrojJbHON Tpamneluni.
IIpuMeHATH MeTOA YyABOCHUSI MEUAHbl TPEYTOJIbHUKA.
Hcnoab3oBaTth NU(PPOBBIE peCypCHI IS UCCIISAOBAHUSI CBOWMCTB
N3y4aeMbIX QuUryp.
3HAKOMHUTBLCH ¢ MCTOPHMEH PA3BUTHUS I€OMETPUU
Teopema  ®aseca wuIeopema daneca u TeopemMa ollpoBoauTh NMOCTPOCHUS C TOMOIIBIO LHUPKYJISI U JIMHEHWKH C
TeopeMa OIPOIIOPLIMOHAIIBHBIX OTPE3KaX. MCITIOJIb30BaHUE TEOpPEMBI daneca u TEOPEMBI o
NpONOPUHOHAIBHBIX  |(CpeaHss JTUHUS TPEYTroJbHUKA.[IPONOPLHOHAIBHBIX OTpe3Kax, CTPOMTH 4eTBEPTHIH

0Tpe3Kax, moaoo-
Hble TpeyroJabHUKH (15

)

Tpanenust, €€ cpeaHsist TUHUS.

[ [ponopuroHaIbHBIE OTPE3KH, MOCTPOCHUE
4EeTBEPTOTO NPOIMOPLIUOHATBHOIO OTPE3Ka.
CBolicTBa IIEHTPa MacC B TPEYTrOJIbHUKE.
[lonoOGHBIe TpeyroabHUKU. Tpu TPU3HAKA
mogo0ust TpeyrojdbHUKOB. [IpakTuueckoe
NpUMEHEHUE

IPONOPLIUOHAIIBHBIN OTPE30K.
IIpoBoauTH N10KA3aTEJBLCTBO TOrO, UTO MEJIMAHbI TPEYTOJbHHUKA
[IEPECEKAIOTCsT B OJIHOM TOYKE, U HAXOAMTh CBS3b C LEHTPOM
MAacC, HAXOJAMTh OTHOLIEHHWE, B KOTOPOM MEIMAHbI IEJIATCH
TOYKOUN UX MEPECECUYECHUSI.

Haxoauth 1nono0HBIE TPEYTOJBHUKHM HA TOTOBBIX YEPTEXax C
YKa3aHUEeM COOTBETCTBYIOMIUX MPU3HAKOB ITOJI00US.

Pemiats, 3agauM Ha TIOJOOHBIE TPEYTrOJHLHUKH C TOMOIIBIO
CaMOCTOSATEJIBHOIO MOCTPOCHHUS YEPTEKEH M HAXOKICHUS
MOJOOHBIX TPEYTOJIBHUKOB.
IIpoBoauTs J0Ka3aTeEbLCTBA

C HCIOJIB30BAaHUCM IIPHU3HAKOB

moI00u.
Jloka3pIBaTh TPHU IIPU3HAKA MTOA00US TPEYTrOJIbHUKOB.
IIpumeHaATH OJIy4YE€HHBIE 3HAHUS npu peueHuyn

TFCOMCTPUYCCKUX U IMPAKTHYCCKUX 3a1a4.

3HAKOMUTBLCSI C HCTOPHeEN pa3BUTHUSI T€OMETPUU

58



Tlnomann. Haxoxkaenune
1o Aaaen
TPEyroJibHMKOB H
MHOTOYT0JIbHBIX pUryp.
IL1omaan moao0OHbBIX

puryp (14 1)

[Tousitue 00 OOIIIeH TeOpUH MIIOIIAIH.
Dopmysbl IS TLUIOLIAANW TPEYroJIbHUKA,
napa’liiesiorpamMmma. OTHoO1IEeHUE
MJIoIaZeil  TPEYroJIbHUKOB C OOIINUM
OCHOBaHHEM WJIH OOMICH BBICOTOM.
Briuucienue 1uiomaziedl CloXHBIX (QUryp
yepe3 pa3breHne Ha YacTHu U JOCTPOCHHUE.

[ tomaau puryp Ha KjieTdyaTou Oymare.
[[momann nomoOHbIX ¢uryp. Beraucienue
ioniaaei. 3amauu ¢ MPAKTHYECKHUM
coaep:kaHueM. PerieHue 3a71ad ¢ IMOMOIIBIO
METOaBCIIOMOTaTeIbHON TUTOIIAa U

OBJaieBaTh NEePBUYHBIMHU MPeACTABJIEHUSIMH 00 0OIIel Teopum
ruiomanu (Mepsl), (pOpMyaMpPOBaATh CBOMCTBA IUIOLIAU, BBISICHATH
X HATJISITHBIA CMBICI.
BbiBoaUTH dhopMyIibl
TPEYyTroJbHHKA, Tparenuu
NpsiIMOYTOJIbHUKA (KBaapaTa).
BbiBOAUTH (HOPMYIBI TJIOMIAAN BBIMYKJIOTO YETHIPEXYTOIBHUKA
uepe3 AuaroHajyd M yroj Mexay HuMu. HaxoauTs IUiomany
duryp, n300park€HHBIX Ha KJIETYATOW Oymare, MCHOJIL30BaTh
pa3OueHue Ha YacTU U JOCTPOECHUE.

Pa3oupars  nmpuMepbl  HCHOJB30BAaHHUS  BCIIOMOTaTEILHOM
101X AJIs1 pELISHUsI T€OMETPUYECKUX 3a/1ay.

HaxoauTh 1uromaau MmogoOHBIX GUryp. BbluMceasiTh 1UI0mIagy
Pa3JIMYHBIX MHOT'OYTOJIBHBIX QUTYD.

PemaTh 3a1a4M Ha TUIOMIAJIH C TIPAKTUYESCKUM COACPKAHUEM

TUTOIIA N rapa’jiieJiorpaMmma,
u3 dopmyITBI JIoIaaun

Teopema IIudaropa wu
HA4a/1a TPUTOHOMETPUU
(10 q)

Teopema Iludaropa, e€ mokazareibCTBO H
MpUMEHEHHUE. OOGpaTtHas TeopeMa|

[Tudaropa.

Onpenenenue TPUTOHOMETPUYECKHX]
byHKIIMIT OCTpPOTO yria,
TPUTOHOMETPHUYECKHE  COOTHOIICHUS B

MIPSIMOYTI'OJIBHOM TpeyroiabHUKe. OCHOBHOE
TPUTOHOMETPUUECKOE TOXIECTBO.
CooTHOLIEHUsT  MEXIAYy  CTOpPOHAaMH B
MPSIMOYT'OJIBHBIX TPEYTroJbHUKAX C yrjlamy

B 45° n 45°; 30° u 60°

Jloka3zbiBaTh Teopemy lludaropa, ucnosb3oBarhb

eé B MPAKTUYECKUX BbIUMCJICHUSIX. PopMyIHpPOBaATH
OIpeNeIeHUs] TPUTOHOMETPUYECKUX (PYHKIUH OCTporo yria,
NPOBEPATHh UX KOPPEKTHOCTS.
BeiBoauTh TPUTOHOMETPUUYECKUE
PsIMOYTOJIBHOM TPEYTOJIbHUKE.
HMccienoBarb COOTHOIIEHUS MEXY CTOPOHAMU B IMIPAMOYIOJIBHBIX|
TpeyroJibHUKax ¢ yriiamu B 45° u 45°; 30° u 60°.

COOTHOIIICHM S B

Mcnoab30BaTh hopmyIibl IIPUBEJICHUSA 51 OCHOBHO€]
TPUTOHOMETPUUECKOE TOXJIECTBO TUIS HaXOXJICHUS]
COOTHOIIEHUN MEXJy TPUTOHOMETPUUYECKUMHU  (QYHKIIHUSIMU

Pa3JIMIHbBIX OCTPBIX YTIJIOB.
HpI/IMerITb IIOJIYHYCHHBIC 3HaAHUA U YMCHHUSA IMIPHU PCIIICHUU
IMPaAKTHYCCKHUX 3aaa4.

3HAKOMUTBLCSI C HCTOPHEN pa3BUTHUSI T€OMETPUH
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Y1ribl B OKPYKHOCTH.
Bnucanubie

M ONMCAHHbIE
4eThIPeXyroJbHUKH.
KacaTeabHble

K OKPY>KHOCTH.

Kacanue okpy:kHocCTeil
(13 u)

Brnucanabie U HEeHTpaJIbHBIC YTJIbI,
YTOJI MEXK/1y KacaTeJIbHOU U XOPI0MH.
YTabl MEXIYy XOpJAaMH U CEKYyNIUMU.
Briicannbie u
HeTBIPEXYTOJIBHUKHU, WX  HOPHU3HAKH
cBoiicTBa. [IpruMeHeHne 3TUX CBOUCTB
IpU PEUICHUU I'€OMETPUUYECCKUX 3aj1ad.
B3anMmHOe pacnosioKeHue JIBYyX
okpy>kHocTeur. Kacanue okpy>xHOCTEN

@DopMYyJUPOBATH OCHOBHBIE OINPECIICHUs, CBSI3aHHBIE C yTrJIamu|
B Kpyre (BIIMCAaHHBIN yTroJI, IIeH-
TpaJbHBIN yTrou).

OHI/IcaHHBIeHaXOI[I/ITL BIIMCAHHBIC YTIJIbI, OIIHpPAKOIIHUECCA HaAa OJHY AYyTrYy,

UBBIYUCIATH YIJbl C HIOMOILBIO TEOPEMBI O
BITMCAHHBIX yriaax, TEOPEMBI o
4eTpEXYTrOJIbHUKE, TEOPEMBI O LIEHTPAJIbHOM YyTJIE.

HccaenoBarb, B TOM YHCIE C TOMOIIBIO HU(GPOBBIX

pecypcoB, BHUCAaHHbIE U OIIMCAHHbIE YETBIPEX-

YTOJIbHUKH, BBIBOAUTH UX CBOMCTBA M MPU3HAKU.

Hcnoab30BaTh 5TH CBOMCTBA M NIPU3HAKHU NIPU PEILICHUU 3a7a4

BIIMCAHHOM

IloBTOpEHUE,
00001IeHNE

BHAHMI
(4 1)

IloBTOpEeHUE OCHOBHBIX IHOHSATUHN
METOJI0OB KypcoB 7 u 8
0000I11IeHuE 3HAHUI

uPemiars 3agaum Ha IIOBTOPCHHUC, HWIINIHOCTPUPYIIIHUC CBs3U|

KJIAaCCOB,MCXK Y PA3JIMYHBIMH 4aCTsIMHU KypcCa

9 kiaacc (He meHee 68 1)

HazBanue paszaeJa
(Tembl) Kypca (4mciIo
4aCoB)

OcHOBHOE copepxaHue

OcHOBHBIE BU/IBI 1eSITEJILHOCTH 00y4AI0IIUXCS
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TpuroHomerpusi. OnpeiesieHue TPUTOHOMETPUICCKUX DopMYyJIMPOBATH ONpeIeeHusl TPUTOHOMETPUYECKUX (DYHKITHH
Teopembl kocuHycoB HyHKIUN yrioB oT 0° mo 180°. TYIBIX U OPSIMBIX YTJIOB.
CHHYCOB. Kocunyc u cuHYyC TIPSIMOTO U TYIIOTO BbIBOAUTH TEOPEMY KOCHHYCOB U TEOPEMY CHUHYCOB
Pemenue yriaa. Teopema kocuHycoB. (OO0oOméEHHas)(C paIlnycoOM OIMCAHHOW OKPY>KHOCTH).
TPEyroJibHUKOB TeopeMa CHUHYCOB (C paamycoM ONHWCaHHOWPemaTh TPEeyTrOJIbHUKH.
(16 1) OKpy>kHOCTH). Haxosknenuwe niuH ctopoHPemiaTh OpakTUYECKHE 3aJayM, CBOJSIIMECS K HaXOXICHHIO
W BEJIMYHUH yTJIOB TPEYTOJIbHUKOB. Pa3IMIHBIX YJICMEHTOB TPEYTOJIbHUKA
Ddopmyra ruiomaan TpeyrojbHUKa
Hepe3 ABE CTOPOHBI M YTrOJI MEXIy HHUMMU.
Ddopmyria nIomAAN  YETBIPEXYTOJIHLHUKA
Hepes3 ero JUaroHaid U yroJl MKy HUMH.
I[IpakTueckoe TIPpUMEHEHHE JOKa3aHHBIX
Teopem
I[Ipeoopa3zoBanue ITousitue o mpeobGpa3zoBaHUU MOAOOUSI. OcBauBaTh NOHSITHE TIPeOOpPa3OBaAHUS TOJAO0US.
nonoousi. MerpuueckneCOOTBETCTBEHHBIE 3JIEMEHTHI TTOA0OHBIXMCciie0BaTh OTHOIIIEHHE JIMHEHHBIX 3JIEMECHTOB
COOTHOIIIEHHUS puryp. ¢uryp npu npeobpazoBanuu nogaoous. Haxoaurs
B OKPYKHOCTH Teopema O TIPOU3BEJICHUU OTPE3KOB MPUMEPHI TTOJIO0HUSI B OKPYKAFOMIEH JEUCTBUTEIILHOCTH.
(10 u) XOpZ, TeopemMa O MPOU3BEJCHUU OTPE3KOBBBIBOAMTH METPUYECKHE COOTHOMICHUSI MEXIYy OTpe3KaMy

CEKYIIHX, TeopeMa o KBaJIpaTe
KacaTelbHOU. [IpuMeHeHHe B pEHICHUH
reOMETPUUCCKHUX 3aj1a4

XOpJl, CEKYIIUX U KacaTeJbHBIX C UCHOJb30BAHHUEM BITMCAHHBIX
YTJIOB U TIOJIOOHBIX TPEYTOJIBHUKOB.

Pemrarb reoMeTpudeCcKHE 3aa4d U 3aJla4d U3 PEaIbHOW JKU3HHU|
C MCMOJIb30BAHMUEM MOJOOHBIX TPEYTrOJIbHUKOB

BexTopbi (12 1)

OmnpenesieHue BEKTOPOB, CJIOXKEHUE U
[Pa3HOCTh BEKTOPOB, YMHOKEHHE BEKTOpa HA
YHCIIO.

DU3NYECKUT U T€OMETPUUYECKHUU CMBICT]

BEKTOPOB.

PasnosxeHnune BEKTOpa o JBYM|
HEKOJUIMHEapHbIM BeKTOpaMm. KoopauHaTsl
BEKTOpA.

CkaJisIpHOE€ TPOW3BEJICHHE BEKTOPOB, €ro

Hcnoab30BaTh  BEKTOPHl  KaKk  HamNpaBJICHHBIE  OTPE3KH,
Hccae10BaTh TIeoMeTpuyeckuil (mepemenieHue) U (QU3NYECKUN
(cuyia) cMbICIBI BEKTOPOB.

3HATH ompeaeJeHUsl CYMMBbl M Pa3sHOCTH BEKTOPOB, YMHOXKEHHS]
BEKTOpa Ha YHCJIO, HCCJAeA0BATH TEOMETPUYCCKHU W
(br3myUeckuii CMBICTBI TUX OIIEPALIU.

PemiaTh reOMEeTpUYECKHE 32/1a9H C UCTIOJIF30BAHUEM BEKTOPOB.
PackiaabiBaTh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Hcnob30BaTh CKAISIPHOE TTPOU3BEJICHHE BEKTOPOB, BHIBOIUTH,

MNPUMCHCHHUC JII HAXOXKACHHUSA HJIHWH U

€0 OCHOBHbBIE CBOMCTBA.
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YTJIOB.
Pemenue 3ana4y ¢ HOMOIIBIO BEKTOPOB.
IIpiMeHeHue BEKTOPOB JUIsI PCLICHUS

3ada4d KMHEMAaTHUKHN 1 MCXaHUKH

BbIiuuciasiTb CyMMYy, pPa3HOCTb W CKaJISIpHOE HPOHU3BEJICHUE
BEKTOPOB B KOOpJIMHATAaX.

IIpuMeHATH CKAJISIPHOE MPOU3BEACHUE JII HAXOXKIAECHUS IJIUH U
YTJIOB

J/lekapToBBI
KOOP/AUHATHI
miockocTH (9 1)

Ha

JlekapTOBbI ~ KOOpAMHATHI  TOYEK  HA
[1JIOCKOCTH.

YpaBHEHUE OpPSIMOM. YrioBoH
Ko3(unMeHT, TaHreHC yrijla HakKJIOHa,
napajjieJibHbIE W IIEePHEeHAUKYJISIPHbIC
psiIMbIC.

VpaBHEHHE  OKpYXHOCTU. HaxoxkaeHue
KOOpAUHAT TOUYEK nepecedyeHus]|
OKPY>XHOCTHU U MPSIMOM.

Meto KOOpAWHAT pu pemeHny,
reOMETPUUYECKNX 3a7ad.

lcnonb3oBanue MeToJla  KOOpJIAUMHAT B

MPAKTUYCCKUX 3aavdax

OcBauBaTh TIOHSTHE HpHMoyFOHBHOﬁ CUCTCMbI KOOpAMWHAT,
JICKAPTOBBLIX KOOPAMHAT TOYKH.
BbIBOAUTH YpPaBHCHUC priMOfI U OKPYXHOCTH. BoigeasaThb

TTOJTHBIN KBaapar JJIsL HaXO0XACHUA
OKPY>KHOCTH MO €€ ypaBHEHUIO.
Pemratb 3aJavuMm Ha HaXOXKXJICHHUC TOYCK IICPCCCUHCHUA MPSAMBIX U
OKPY>KHOCTEH C ITIOMOILBIO METOJ1a KOOPIMHAT.

Hcnosb30BaTh CBOMCTBA YIIIOBOro KOd¢@UIMEeHTa ONpsMOU IIpH
[pEeLIeHUH 3aJ1a4, JJIs1 OTIPEJICJICHUs] PaCIIOJI0XKEHUST MPSIMO.
IMpuMeHATH KOOPAWHATHI TIPU PEHICHUH TE€OMETPUUYECKUX M
MpaKkTUYECKUX 3ajad, JJisi MOCTPOEHUsT MaTeMaTHYEeCKHX|
MoO/ieJIel peaybHbIX 3a71a4 («MEeTOJI KOOPJAUHAT).
Iloab30BaTHCA UL TIOCTPOCHUS U HCCIIEIOBaHUN LIM(PPOBBIMHU
pecypcamu.

3HAKOMMTBCS ¢ HCTOPUEH pa3BUTHsI T€OMETPUU

LIEHTpa MW pajuyca

IIpaBuJIbHBIC

MHOTOYT 0JIbHUKH.
J[1MHA OKPYXKHOCTH U
IJIOIIA/Ab Kpyra.
Boraucienue
n101axen

(8 u)

IIpaBubHBIE MHOTOYTOJBHUKH,
BBIYMCIIEHHUE UX 3JIEMEHTOB. UHCIOo

M W JJIMHA OKPYXHOCTH. JlmmHa ayrH!
OKpy>KHOCTH. PajimanHass mepa yria.
I1omaae Kpyra v €ero 3J€MEeHTOB

(cexTopa U cerMeHTa). Beraucnenue
rutontaaei Guryp, BKIIFOYAFOITAX
JIEMEHTHI Kpyra

DopMyJIUPOBATH OIPEACICHUE MPABUIIBHBIX MHOTOYT'OJbHHUKOB,
HAXO0JAUTh UX DJIEMEHTHI.

Ilob30BaTHCA MTOHSITHUEM JJIMHBI OKPY>KHOCTH, BBeI[éHHI)IM C|
[MOMOIIBIO MPAaBUIBHBIX MHOTOYT'OJIBHHUKOB, ONpeAeJasiTh YHUCIIO
7T, JJIMHY Oy U paaguaHHYIO MEpy yria.

ITpoBoauTH Mepexoa OT paguaHHONW MeEpHhI yria K

rpagyCcHOM U HAa0OOpOT.

OnpeaensiTh IIIOIIA/Ib KpyTa.

BoiBoauts ¢gopmyasl (B rpalyCHON U paJiMaHHOMN
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Mepe) A JUIMH AyT, IUIOIAjZieil CEKTOPOB U CETMEHTOB.
BpruucjasaTs 1momanu (QUryp, BKIOYAIOMIUX DJIEMEHTHI
OKPY>XHOCTHU (Kpyra).

HaxoauTh 1Utoniaay B 3ajlayax peaJbHOU JKU3HU

/IBMKEHUS MII0CKOCTH
(6 )

IIpocTeiiline OpPUMEHEHUsT B
3azayu

IlonsiTne O  JIBUXEHWUHM  IUIOCKOCTH.
IlapaminenbHbli  OEPEHOC, MOBOPOT U
cumMmeTpusi. OCHU U LICHTPbl CUMMETPHUH.

peleHnmn

Pa3z0oupars npuMepsl, WUIIOCTPUPYIOIINE IIOHSATUS ABUKCHUSI,
LICHTPOB U OCEU CUMMETPUH.

DopMyIHpPOBATL  OINPEACICHUS  MapajeIbHOIO  IIEpEeHOoca,
[IOBOPOTa M OCEBOM CHUMMETpHUH. BBIBOAMTBH HX CBOWCTBA,
HAXO/JAUTh HEINOJABUYKHBIC TOYKH.

HaxoauTh LHIEHTPBI 1 OCU CUMMETPUN NPOCTEHIINX QUryp.
IIpuMeHATH NapajuleJIbHBIM IEPEHOC W CHUMMETPUIO NpHU
pEeLIeHUN TeOMETPHUYECKUX 3a1a4 (pa3oupars NpUMEpPHI).
Hcnoab30BaTh I8l TIOCTPOCHUSI U HCCIIEIOBAHUN HUMPOBHBIC
eCypchl

IloBTOpEHME,
0000IIEHME,
crucTeMaTu3anusi
3HAHUA

(7 )

TpeyrojibHUKH.

psiMbIE.

IloBTOpeHue OCHOBHBIX  IOHSTHUH 51
METOJI0B KypcoB 7—9 kiaccoB, 0000111eH1E U
cucremaru3anust  3HaHui. IIpocreimme
reoMeTpuyeckue (GuUrypbl M HX CBOMCTBA.
I13MepeHne reoMeTpu4eCKNX BEJIMYHH.

IlapayuienbHblE W NOEPHEHIAUKYJISIDHBIC
OKpy>XHOCTb M Kpyr. I'eomerpuueckue

IIOCTPOCHMSI. VYrabl B OKPY’KHOCTH.
BromcanmHbIe W OIIHCaHHBIC OKPYKHOCTH]

OnepupoBaTh NOHATUAMM: JuUrypa, TOYKa, MpsiMasi, Yroil,
MHOI'OYI'OJIbHUK, pPaBHOOEIPEHHBIN U  PaBHOCTOPOHHUH
TPEYTrOJIbHUKHU, MOPSIMOYIOJbHBIM TpPEyrojbHUK, MeEJIUaHa,
OHCceKTpuca M BBICOTAa TpPEYroJbHHUKA, MOapajuiejIorpaMm,
poMO, TPSIMOYTOJBHUK, KBaJpaT, Tpaleuus; OKPY>XHOCTb,
KacaTeJIbHasl; paBE€HCTBO U Mojodue (puryp, TpeyrojabHHUKOB;
NapaieIbHOCTh W TEPHEHAUKYJISIPHOCTh IMPSIMBIX, YIOJ]
MEXAY MPSIMBIMH, CHMMETPHUsI OTHOCUTEIIBHO TOYKH U IIPSMOIA;
JUIMHA, PACCTOSIHHUE, BEJIMUMHA yrja, IJIOIAJlb, HEPUMETP.
Hcnoab3oBaTh dopmyabr: epuMeTpa 51 IUIOIIA AN
MHOTOYIrOJIbHUKOB, JUIMHBI OKPY>KHOCTHM W MJIOLIaAd Kpyra,
00BbEMa NPSIMOYTOJIBHOTO NapajuieIenuIle/1a.

OnepupoBaTh NOHATUAMU: IPSIMOYTOJIbHASI CHCTEMa KOOPAUHAT,
BEKTOP; HMCHOJb30BATH OSTU IMOHATHUS Ui IIpPEIACTaBJICHUS]
JITaHHBIX W pEeIlIeHUs 3a7ad, B TOM YHCJIE€ U3 JAPYTrUX Y4YEeOHBIX
npeameroB. Pemars 3amaym  Ha IIOBTOPEHHE OCHOBHBIX|
MOHATUM, WUIIOCTPALMIO CBS3€H MEXAY Pa3IMYHBIMHU YacTsIMU

MHOI'OYT'OJIbHUKOB.

I Ipsimast " OKPY>XHOCTb.
HeThIpEXYTOJIBHUKH. Brnucannble u
OITMCAHHBIE YEThIPEXYT OJIbHUKH.

Teopema IMudaropa u HaJasa
TPUTOHOMETPHH. Pemenne 0o01IHX|
TPEYTrOJIbHUKOB.

Kypca. BeiOuparb MeTOx /1151 pelI€HUs 3aJa4H.
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IIpaBuibHBIC MHOTI'OYTI'OJIbHUKH.Pemiars 3aJa4M U3 IIOBCEIHEBHOM KU3HU
IIpeoOpa3zoBaHusi IJIOCKOCTHU. JIBMIKEHUS.
ITono6ue. CummeTpHsi.

I I;monranb. Brrauciaenue Iomauaci.
I[Tnomanu mMom00HBIX GUTYD.

JlekapTOBBI KOOPAMHATHI HA INIOCKOCTH.
BekTopbl Ha IJIIOCKOCTH

PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA» 7-9 KIIACCbI
HEJA U3YYEHUSA YYEBHOI'O KYPCA

B coBpemeHHOM ITM(PPOBOM MHUpPE BEPOSTHOCTh M CTATUCTHKA MPHOOPETAIOT BCE OOJBIIYIO 3HAUUMOCTh, KaK C TOYKU 3PEHHUS MPAKTHYECKHX
NPUJIOKEHUH, TaK M UX POJM B 0Opa3oBaHWHU, HEOOXOIMMOM KaXIOMy denoBeKy. Bospacraer umcio mpodeccuii, mpu OBIAICHUU KOTOPHIMH
TpeOyercst Xxopomasi 6a30Bast MOATOTOBKA B 00JaCTH BEPOSTHOCTH M CTaTUCTHUKH, TaKas MOJITOTOBKA Ba)KHA JJISl MPOJOJDKCHUS 0Opa3oBaHUS U IS
yCIenrHoi npodeccuoHaIbHON Kapbhephl.

Kaxxaplii 4enoBeKk MOCTOSHHO NMPUHUMAET PEIlEHUs Ha OCHOBE MMEIOUIMXCS y HEro JaHHBIX. A s 00OCHOBAHHOTO NMPHUHSTHS pPEIICHUS B
YCJIOBHAX HEJOCTaTKa WM N30bITKA MH(POPMAIIUK HE0OXOAUMO B TOM YHCJIE XOPOILIO CPOPMUPOBAHHOE BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIJICHHE.

HIMeHHO mO3TOMY OCTpPO BCTajla HEOOXOAUMOCTh C(HOPMHUPOBaTh Y 00ydaromMXCsl (PYHKIMOHAIBHYIO I'PaMOTHOCTh, BKIIIOYAIOIIYIO0 B ceOs B
KayecTBE HEOTHhEMJIEMOM COCTABIIAIOLIEH yMEHHE BOCIPHUHHMMATh M KPUTHUECKH aHAJIM3UPOBaTh HMH(GOPMAIMIO, MPEICTABICHHYIO B Pa3IHYHBIX
¢dopmax, MOHMMATh BEPOSTHOCTHBIM XapaKTep MHOTHX PEaJbHbIX IMPOIECCOB U 3aBUCUMOCTEH, MPOM3BOIUTH NMPOCTEHIIINE BEPOATHOCTHBIE PACUETHI.
3HAKOMCTBO C OCHOBHBIMU NMPUHIMIAMH cOOpa, aHaIM3a U MPEACTAaBICHUS JAHHBIX U3 Pa3iMuHbIX cep KU3HU 00IIECTBA U rOCyAapcTBa MPHOOIIAeT
oOyuaroluxcst K OOIIEeCTBEHHbIM HHTepecaM. M3ydueHne OCHOB KOMOMHATOPMKHM pPa3BUBAET HABBIKM OpraHU3alMu repedopa W mojacyéra yucia
BapHaHTOB, B TOM YHKCJ€, B MPUKIAAHBIX 33/a4aX. 3HAKOMCTBO C OCHOBaMU Te€OpuU IpadoB cO31aET MaTeMaTUUECKUi (pyHAaMEHT Juist pOpMUpPOBaHUS
KOMITETeHIIMM B oOnacth MHOpMATUKM M HUPPOBBIX TexHojoruil. IloMuMo 3TOro, mpu H3y4eHMHM CTATUCTHUKUM W BEPOSATHOCTH OOOTaIlaroTCs
MPEJCTABICHNUS YYAIIUXCS O COBPEMEHHOW KapTHHE MHMpa M METO/ax €ro uccieloBaHus, GopMupyercs MOHUMaHUE POJIM CTATUCTUKU KaK MCTOYHHMKA
COILIMAJIEHO 3HAYMMOM HH(pOPMAIIUU U 3aKJIaJIbIBAIOTCS OCHOBBI BEPOSATHOCTHOT'O MBIIIICHHS.

B cooTBeTcTBHMHM € JaHHBIMU IIENSIMU B CTPYKTYpE€ IMpOrpaMMbl y4eOHOro Kypca «BeposTHOCTh M CTaTUCTHKa» OCHOBHOM IIKOJIBI BBIJEJICHBI
CJIIENYIOIUE CONEPKATECIBHO-METOANYECKUE JINHUM:

e «llIpencraBneHue JaHHBIX U OMMUCATENIbHAS CTATUCTUKAY;
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e «BeposaTHOCTBY;
e «OneMeHTbl KOMOMHATOPUKNY;
e «Baenenue B Teopuro rpados».

Copnepxxanne nuHun «lIpencraBneHue DaHHBIX M ONMCATENIbHAs CTATUCTUKA» CIYXKHUT OCHOBOM Al (POPMHMPOBAHUS HABBIKOB PabOTHI C
uHbopMalKel: OT YTeHUs] U MHTepIpeTaluyu HHPOPMALUK, NIPEeICTaBIeHHON B Ta0aMLax, Ha AuarpamMmax U rpadukax no cOopa, MpeacTaBiIeHUs U
aHaJIM3a JaHHBIX C UCIIOJIb30BAaHHEM CTATHCTHUECKUX XaPaKTEPUCTUK CPETHUX U paccenBaHus. PaboTas ¢ JaHHBIMH, 00yJaroIIuecs y4aTcsi CYUTHIBATh
Y MHTEPIIPETUPOBATh JAHHbIE, BBIIBUTATh, APTYMEHTHUPOBATh U KPUTHUKOBATH MPOCTEUIINE TUIIOTE3bl, Pa3MBIILIATh HAA (haKTOpamMH, BBI3BIBAIOIIMMU
M3MEHYMBOCTh, M OLIEHUBATh UX BIMSHHUE HA PACCMATPUBAEMBbIE BEJIMYUHBI U IIPOLIECCHI.

VHTYUTUBHOE NPEICTABICHHUE O CIy4allHOM HM3MEHYMBOCTH, MCCIIECJOBAaHUE 3aKOHOMEPHOCTEH M TEHACHLMI CTAHOBUTCS MOTHUBHUPYIOLIEH
OCHOBOI U1l U3y4EHUS] TEOPUM BEPOSITHOCTEH. Bosblnoe 3HaueHHE 3[1€Ch MMEIOT NPAKTUYECKUE 3aJaHMsI, B YACTHOCTH OIBITHI C KJIACCUYECKHMMH
BEPOATHOCTHBIMU MOJIEIISIMH.

[ToHsATHE BEpPOSITHOCTH BBOAMUTCS Kak Mepa IpaBAoONoAoOMst ciaydaiHoro cooObitus. Ilpu n3ydeHum kypca oOydaromiuecs 3HaAKOMSTCS ¢
IIPOCTEHIIMMHA METOJaMHU BBIUUCJICHMSI BEPOSTHOCTENM B CIy4alHBIX OJKCIEPUMEHTAaX C PaBHOBO3MOXKHBIMHM 3JIEMEHTAapHBIMU HCXOIAMH,
BEPOSTHOCTHBIMH 3aKOHAMH, [TO3BOJIAIOLUIMMHU CTaBUTh U pPEIIaTh Oojiee CIOKHBIE 3a7aud. B Kypc BXOJIAT HayallbHbIe NPEACTABICHUS O CIyYalHBIX
BEJIMYMHAX U X YUCIIOBBIX XapaKTEPUCTUKAX.

Takxke B pamMKax 3TOro Kypca OCYIIECTBISETCSI 3HAKOMCTBO OOY4YalOIIUXCsl C MHOYKECTBAMU M OCHOBHBIMH OIEpaIUsIMU HaJ MHOXECTBAMH,
paccMaTpuBarOTCsA MPUMEPBI IPUMEHEHMS [Tl pEIICHU 3a/1a4, a TaKXKe UCIIOJIb30BaHMsl B IPYTUX MAaTEMAaTUYECKUX Kypcax U yUeOHBIX MpeIMeTax.

MECTO YYEBHOTI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA» B YYEBHOM IIVTAHE

B 7—9 xnaccax uzydaercs Kypc «BeposSTHOCTb M CTaTHCTHUKa», B KOTOpBIM BXOAAT pasnensl: «lIpencraBieHue MaHHBIX M ONUCaTENbHAs
CTaTUCTHKaY; «BeposTHOCTBY; «DIeMeHTbl KOMOMHATOPUKNY; «BBenenue B Teopuio rpadon.
Ha u3ydenue naHHOro Kypca OTBOAMT | yueOHBIH yac B HE/IeN0 B TEUEHUE KaXKJJ0ro roj1a o0yyeHus, Bcero 102 yueOHbIX Haca.

COJEPKAHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHKA» (II0 'TOJAM OBYYEHMUS)

7 knacc

[IpencraBineHue NaHHBIX B BUJE TaOnul, auarpamm, rpadukoB. 3amojHEHHE TaONuI], YTEHHWE U TMOCTpPOEHUE auarpamm (CTOIOHMKOBBIX
(cronbyarbix) M KpyroBbixX). UTeHue rpadukoB peabHbIX MpoleccoB. V3BieueHne HHPOpMALMKM U3 AMArpaMM M TaOJIML, HCIOJIb30BAaHHE U
UHTEPIIPETALNS JaHHBIX.
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OrnucarenpHas CTaTHCTUKA: cpeiHee apuMeThuyecKkoe, MeuaHa, pa3Max, HauOoJbllee 1 HauMeHbIllee 3HaYeHHs] Habopa YMCIOBBIX JaHHBIX.
[Ipumepsl cnydailHON U3MEHYHUBOCTH.

CrnyyaliHplii 3KCIEpPUMEHT (ONBIT) U cCiiydailHOe coObiTHe. BeposTHOCTh M vacTtoTa. Poilb MalloBEpOSATHBIX M MPAKTHYECKH JOCTOBEPHBIX
COOBITHI B TpUpoOie U B 00IecTBe. MOHETa U UrpajbHast KOCTh B TCOPHU BEPOSTHOCTEH.

['pad, BepmuHa, pedbpo. Crenenp BepmuHbl. Yucio pédep u cymmapHasi cTeneHb BepiuH. [IpeacraBnenue o cBsa3HocTu rpada. Llenu u nukib.
[Tytu B rpacdax. O6xox rpada (siinepos myts). [Ipencrasienue 06 opueHTHpoBaHHOM rpade. Pemienue 3amad ¢ momonibio rpados.

8 ki1ace

[IpencraBinenue NaHHBIX B BHJE TaOIul, AuarpaMm, rpadukoB. MHOXECTBO, 3JIEMEHT MHOKECTBa, MOAMHOKecTBO. Omnepanuu Haj
MHOXKECTBaMHU: OO0beIUHEHHE, TepeceueHue, mononHeHue. CBolicTBa omepanuii HaJl MHOXKECTBAMHU: IEPEMECTUTEILHOE, COYeTaTeNbHOE,
pacnpenenuTenbHoe, BKIoYeHus. Mcnonb3oBanue rpaduueckoro mpeicTaBlieHUss MHOXKECTB ISl OMHCAHMS pealibHbIX MPOIECCOB M SBICHUH, MpU
peuieHuu 3aiay.

W3mepenue paccerBaHus NaHHBIX. J(ucriepcus U CTaHIapTHOE OTKIIOHEHHE YUCIIOBBIX HAOOpoB. JluarpaMma paccenBaHuUs.

DneMeHTapHbIe COOBITUS ciydaifHOro ombita. CiydaiiHeie coObiTusl. BepostTHOCTH cOObITHH. ONBITH C paBHOBO3MOKHBIMU 3JIEMEHTAPHBIMH
coObITHsIMH. CrydaiiHbIid BEIOOP. CBSI3b MEKAY MaJIOBEPOATHBIMU M MMPAKTHYECKH JOCTOBEPHBIMH COOBITHSMU B IPUPOE, OOIIECTBE U HAYKE.

JepeBo. CBoiicTBa AepeBbEB: €IUHCTBEHHOCTh ITyTH, CYILIECTBOBAaHUE BHMCSUEH BEPIIMHBI, CBSI3b MEXKJy YHCIOM BEpPLIMH U 4HUCIOM pEOep.
[IpaBmio ymHokeHus. Pemenue 3amau ¢ momoinpto rpados. IlpotuBononoxHsie coObiTud. Juarpamma Oiinepa. OObeAUHEHHE U IEpeceyeHUe
coObITHil. HecoBMmecTHbIE cOObITH. POpMyna CIOXKEHHS BEpPOATHOCTEH. YcinoBHas BeposTHOCTb. IlpaBuino ymHoxkeHus. HezaBucumbie coOBITHS.
IIpencraBieHue >KCnepUMEHTa B BUIE JAcpeBa. PeleHue 3agady Ha HaXO0XKIEHUE BEPOSTHOCTEM C MOMOLIBIO JIEpEBa CIy4allHOTO SKCIIEPUMEHTA,
auarpamm Jiepa.

9 knace

[IpencraBieHue NaHHBIX B BUE TaOIHI], AMarpaMM, rpaukoB, HHTEpIpeTalus JaHHBIX. YTeHHe U MOCTpOeHUe Tabuull, Juarpamm, rpagukoB
10 peaJIbHBIM JIaHHBIM.

[TepectanoBku u pakropuan. Coyeranus u uncio couetanuit. Tpeyronsuuk [lackans. Pemenue 3amad ¢ HCIOA30BaHUEM KOMOMHATOPUKH.

['eomeTpuueckas BeposTHOCTh. CirydaliHbI BHIOOP TOUKH U3 GUTYpPHI HA IIJIOCKOCTH, U3 OTPE3Ka U U3 AYTH OKPYKHOCTH.

Hcnbitanue. Yenex u Heynada. Cepust ucnbelTaHui 10 mepBoro ycmexa. Cepus ucnbitanuit bepHynnu. BepostHocTH coObiTuii B cepun
ucneITaHui bepHyu.
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CiydaiiHasi BeJIMYMHA U paclpesielIeHue BeposTHOCTEN. MaremaTnueckoe oxxuaanue u aucnepceus. [I[puMepsl MaTeMaTH4eCcKOro OKHUIaHus Kak
TEOPETUYECKOr0 CPEJHEro 3HA4YEeHMsS BEIMYMHBL MaTeMaTH4eCcKOe OKUJAHWE W AUCIEPCHs CIy4YalHOW BEJIMYUHBI «UYUCIO YCIEXOB B CEpUHU
ucnbITaHui bepHym».

[TonsiTve o 3akoHe OONBIIMX YMcel. VM3MepeHHne BEpOSITHOCTEN C MOMOILBIO 4acToT. Posib M 3HaUeHUE 3aKOHA OOJBIIMX YHMCEN B IPUPOJE U
o01ecTBe.

HJTAHUPYEMBIE TIPEIMETHBIE PE3YJIbTATBI OCBOEHUS KYPCA «BEPOSATHOCTDb U CTATUCTUKA»

(I10 'OJAM OBYYEHMUS)

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «BeposSTHOCTh U cTaTUCTUKa» B 7—9 Kilaccax XapaKTepU3yrTCs CIEAYIOLUMUA YMEHUSMH.

7 kaacc

Yurate wuHpOpManMio, MpPEACTaBICHHYIO B Ta0lMIaxX, Ha AWarpaMmax; IPEACTaBIATh NaHHbIE B BHJAE TaONHIl, CTPOUTH IUATPAMMEBI
(cronbukoBbIe (CTONOUATHIC) M KPYTOBBIE) [0 MaCCUBAM 3HAUCHUH.

OnuceIBaTh U UHTEPIIPETUPOBATH PEANIbHBIC YUCIIOBbIE JaHHbIC, IPECTABICHHbIE B TA0INIIaX, HA AUarpaMMax, rpadukax.

Hcnonp30BaTh IS ONMUCAHUS JTAHHBIX CTaTUCTUYECKHE XapaKTEPHCTUKU: cpelrHee apu(METHUecKoe, MeAnaHa, HauOoblee 1 HaNMEHbIIee
3HAYEHUs, pa3Max.

HmeTs mpencTaBiieHHe O ClIy4allHOM M3MEHYMBOCTUM Ha MpUMeEpax IeH, (PU3MYECKUX BEIMYUH, AHTPOIIOMETPUYECKUX JaHHBIX; HMETh
IIPEACTABJIIEHUE O CTATUCTUYECKON YCTOMYUBOCTH.

8 ki1ace

W3Bnekats u mpeoOpa3oBeIBaTh HHPOPMAIIHIO, TPEICTABICHHYIO B BUAE TaOJHII, TUarpaMM, rpadKoB; MPEJACTaBIATh JaHHbIC B BUIE TaOJHII,
auarpamm, rpadukoB.

OnuceIBaTh JaHHBIE C MOMOIIbI0 CTATUCTUYECKHUX MOKa3zaTeslel: CpeIHUX 3HaYeHUH M Mep pacceuBaHMs (pa3Max, JUCIEpPCUs U CTaHAapTHOE
OTKJIOHECHHE).

HaxoauTh 4acTOThI YUCIOBBIX 3HAYEHUN U YACTOTHI COOBITHI, B TOM YHUCJIE 1O PE3yJIbTaTaM U3MEPEHUN U HAOIIOACHUI.

HaxoauTth BEpOSATHOCTH CIIy4alHBIX COOBITUH B OMNbITaX, 3Has BEPOSITHOCTU DJIEMEHTApHBIX COOBITHI, B TOM 4HCIE€ B ONbBITaX C
PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITUSMHU.

Hcnonb30Bathk rpadguueckie MOJIENN: AEPEBO CIIy4aifHOTO SKCIIEPUMEHTA, JuarpaMMbl Diliepa, YucaoBas npsmasi.

OnepupoBaTh NOHATUSAMH: MHOXECTBO, TOJJMHOKECTBO; BBIIOJIHAThH OMNEpalMy HaJl MHOKECTBAMU: OObEIUHEHUE, IepeceueHue, I0MOIHEHHE;
MIEPEUUCIIATH 3JIEMEHTBI MHOXKECTB; IPUMEHATH CBOWCTBA MHOYKECTB.
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Hcnonb3oBarh Tpaduueckoe MpeacTaBICHUE MHOXKECTB M CBS3€H MEXIYy HUMH JUIsl ONMUCAHUS TPOIECCOB M SBJIICHHM, B TOM YHCIIC TPH
peleHuy 3a/1a4 U3 APYruX YIeOHBIX MPEIMETOB U KYPCOB.

9 kaacc

W3Bnekath W mpeoOpa3oBbIBaTh HMH(OPMAINIO, MPEACTABICHHYI0 B pa3IMYHBIX MCTOYHHKAX B BHJE TaONIUI, JuarpamMm, rpaduKoB;
MIPENICTaBIIATh TaHHBIC B BUJIE TAOJHII, JUarpamMmm, rpaduKos.

PeLHaTb 3aJa4n OpI‘aHI/ISOBaHHBIM HCpGGOpOM BapI/IaHTOB, a TaK¥XKEC C UCITIOJIB30BAHUEM KOM6I/IHaTOpHBIX HpaBI/IJI U MCTOIOB.

I/ICHOJIB3OB21TB OIINCATCIbHBIC XapaKTepI/ICTI/IKI/I JJI1 MaCCHUBOB YHCJIOBBIX JAHHBIX, B TOM YUCJIC CpCIIHI/Ie 3HAYCHHUA U MepBI paCCCI/IBaHI/ISI.

HaxoauTh 4acTOThI 3HAU€HUHN M YACTOTHI COOBITHS, B TOM UHKCJIE MOJIb3YACh PE3yIbTaTaMH MPOBEAEHHBIX U3MEPEHHI U HAOIIIOICHUH.

HaxoauTh BEpOSITHOCTH CIy4yailHBIX COOBITUH B HM3YyYEHHBIX OIBITaX, B TOM YHCJIE B OMNBITaX C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU
COOBITUSMHU, B CEPUAX UCTBITAHUH JI0 IEPBOTO YCIeXa, B CEpUAX HCTbITaHui bepHyrim.

HmeTh npescTaBieHne O CIIy4aifHON BEIMYUHE U O paclpeIe]ICHUH BEPOSITHOCTEH.

HmeTh npesicTaBiIeHNE O 3aKOHE OOJBIIMX YHCEN KaK O MPOSBICHUN 3aKOHOMEPHOCTH B CIIy4allHOH M3MEHYMBOCTH U O POJIM 3aKOHA OOJBIIMX
qucell B IPUPOJIe U 0OILECTBeE.

TEMATUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTUKA» (ITO 'OJAAM OBYYEHMUS)

7 kaacc (He MeHee 34 1)
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Ha3Banue pasaena
(TeMbl) (YHCJI0 YaCOB)

OcHOBHOe cojepkaHue

XapaKTepnchca JEATCJIbHOCTH oﬁyqamumxca

IIpeacrasienue IIpencrasienue 1aHHbIX BOcBamBaTh CMOCOObI MPEACTABICHUSI CTATUCTUYECKUX JIAHHBIX U YUCITOBBIX
MaAHHBIX Tadauiax. IlpakTHyeckueMaccCUBOB C IIOMOLIbIO TaOJIUI W AuUarpaMM C HUCIIOJb30BaHUEM
(7 u) BBIYUCIICHUS 1O TAOJWYHBIMAKTYalbHBIX W  BaXXHBIX  JAHHBIX  (memorpaduyueckue  HaHHBIC,
MTaHHBIM. N3Bneuenue UIPOU3BOJCTBO MPOMBIIIJIEHHON U CEJIbCKOXO3sIMCTBEHHON MPOAYKIINH,
WHTEpIIpeTanusi  TaOJIUYHBIX|OOIMIECTBEHHBIC U TIPUPOIHBIC SIBJICHUS).
TaHHBIX. IIpakTnueckasi3yuarb  MeTOAbI  pPabOTBl €  TaONUYHBIMH W  TIpaduUYEeCKUMU]
padora «TabauIren». PEACTABICHUSIMA JAaHHBIX C IMOMONIBIO MHU(PPOBBIX PECYPCOB B XOJIC
['padmueckoe mpeacTaBICHUEPAKTHYECKUX padoOT
TaHHBIX B BHUJAC KPYTOBBIX,
CTOJIOMKOBBIX (cToGUaThIX)
muarpaMm. Yrenue u
MOCTPOCHUE JarpamMm.
[Mpumepsr  nemMorpaduydecKux|
arpamMm. IIpakTrueckasi
paboTta «/luarpaMmmMbD)
OnucartejibHast UucmoBele HaOopbl. CpenHeeOcBauBaTh NOHATHSA: YHCIOBOW HaO0Op, Mepa NEHTPAIbHOM TEHACHIIHMU
CTATUCTUKA apudMeTUIecKoe. (Mepa 11eHTpa), B TOM 4YHCJIe Cpe/iHee apudmMeTnieckoe, MeauaHa.
(8 u) Menuana 4YucIOBOro Habopa.OnucbiBaTh  CTAaTUCTUYECKHME  JIaHHBIE C  TIOMOIIBIO  CPEIHEro)

YcTOMINBOCTE MEIHAHBI.
ITpakTHyeckas paboTa
«CpeaHue3HauYeHUS» .
HaubGonbiliee u HauMEHbIIIEE
BHAYEHHWsI YHCJIOBOTO HaoOopa.
Pa3zmax

apudmeTndeckoro u Meauanbl. Pemiate 3agaun.

HN3yyars cBoMcTBa CpEeIHUX, B TOM YHCJIE€ C MNOMOUIBIO ITH(PPOBHIX|
PeCypcoB, B XOJI€ TPAaKTHUECKUX PaboOT.

OcBauBaTh NOHATHS: HAuMOOJbIIEe M HAUMEHbIIEe 3HAYEHUsS YHMCIOBOIO
MaccCHBa, pa3Max.

PemaTrs 3ajaum Ha BBIOOp criocoba omucaHUsl JTaHHBIX B COOTBETCTBUU C

NPpUPOAOHN TAaHHBIX U HEJISIMU UCCIJICTOBAHUS
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Cayuaiinas Ciyuaiinas U3MEHYUBOCTHOCBaNBATh MOHATHS: YaCcTOTAa 3HAUEHUN B MAaCCUBE JAaHHBIX, I'PYINIHPOBKA]

W3MEHYUBOCTH (mpuMepsl). YacroTajgaHHbIX, TUCTOTpaMMa.

(6 1) 3HAYEHUMN B MacCHBE NAHHBIX.CTPOUTH U AHAJIU3MPOBATH THCTOIPAMMBI, NOAOHMPATH MNOAXOMSAIIMN IIar
['pynmupoBka. ['nucrorpaMmepl. [TpyOIIHUPOBKHU.
IIpakTnueckas padoraOcBauBaTh TpapUUecKHe TPEACTABIICHUS pPa3HbIX BHUIOB CIIyYailHOM
«Crny4yaiiHast U3BMEHUYHUBOCTB» [M3MEHUYHUBOCTH, B TOM YHCJIE C IOMOIIbIO IH(POBBIX PECYPCOB, B XOJ€

[MPaKTUYECKOI paboOTHI

Beenenne B Teopumol pad, BEpIIMHA, pebpo.OcBauBath, noHsATUA: rpad, BepunHa rpada, pedpo rpada, CTEIeHb

rpagos I[IpencraBnenune 3aJ1a4u C[(BaJIECHTHOCTH BEPIINUHBI), LIENb U LIUKJI.

(4 u) nmomoiipo  rpada. CrenenpOcBamBaTh MOHATHS: IIyTb B TIpade, »diiepoB myTh, 00Xxox rpada,
(BaJICHTHOCTB) BEPIIUHBL.OPUCHTUPOBAHHBIN Tpad.

Uucio pE€Gep u cymmapHasy
creneHb BepumuH. Llens n nuki.
[Iyts B rpade. IlpencraBnenue
o cBsi3HOCTH Tpada. OOxox

Pemars 3aa4ymM Ha IIOMCK CyMMBI CTEIIeHEH BepIIWH rpada, Ha IOWCK
00xoma rpada, Ha IIOUCKIyTEe B OPUSHTHPOBAHHBIX rpadax.

OcBauBaTh croco0bI MPEICTABICHUA 3a/1a4 U3 Kypca ajareopbl, FeOMEeTpUH,
TEOPUH BEPOSTHOCTEH, NPYruX MOPEeAMETOB C IOMOIIBIO rpadoB (KapThl,

rpada (sitniepoB IyTh).CXEMBI, SJIEKTPUUYECKHE LeNH, (QYyHKIUOHAJIbHbIE COOTBETCTBHS) HA|
[IpencraBnenue obOmpumepax
OPUEHTHPOBAHHBIX Irpadax
BepositHocTh U yacToTaCirydalHbIH OIBIT nOcBanBaTh MNOHATHMA: CIy4YallHbIH ONBIT MW CIIy4dallHO€ COOBITHE,
CJIy4aifHOTrO cOOBITHA  |CIyYailiHOE COOBITHE.MAIOBEPOSATHOE U NIPAKTUYECKU JOCTOBEPHOE COOBITHE.
(4 u) BeposaTHOCTh 51 qacTtoTa3yuyaTh 3HAYUMOCTh MaJOBEPOSATHBIX COOBITUH B MPUPOJAE U OOIIECTBE
COOBITHSI. PonbHa BakHbIX #OpuMepax (aBapuM, HecCYacTHbIE Cily4dau, 3alluTal
MaJIOBEPOSITHBIX UepcoHajJIbHOW MHpOpMaIINH, IIepegadya JaHHbBIX).
MpakTUYECKH  JOCTOBEpHBIXM3y4yaTh poJib KJIACCUYECKUX BEPOSITHOCTHBIX Mojesed (MOHeTa,

COOBITUH B TIpUPOJIE U B
oOl11IeCTBE. Momnera "
UrpajgbHasi KOCTh B TEOPHUH
BEPOSITHOCTEM.
I[IpakTuyeckas padoTa
«HacToTaBBINAJCHUS OPJIIA»

WrpajbHasi KOCTh) B TEOPUU BEPOSITHOCTEM.

Ha6aoaaTe 1 M3y4aTh 4acTOTY COOBITHH B IPOCTBIX IKCHEPHUMEHTaX, B
TOM YHCJIE€ C NOMOIIBIO HU(PPOBBIX PECypCOB, B XOJI€ IPAKTHYECCKOMH
paboThI
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O000menue, kouTpoab [[Ipencrasiecnue NaHHBIX . IIOBTOPATH U3yYEHHOE U BBICTPAUBATL CUCTEMY 3HAHUM.
(S u) OnucarenbHas cratuctuka.Pemars 3aga4yM Ha IPEACTAaBICHHE M ONMCAHHUE IJAHHBIX C IOMOIIBIO
BepositHOCTB CJIy4allHOTOM3YyYE€HHBIX XapaKTepUCTHUK. OOcy:KaaTh NpuMepbl CIydalHBIX COOBITHUH,
COOBITHS MaJIOBEPOSATHBIX M IPAKTUYECKH JOCTOBEPHBIX CIydyaWHBIX COOBITUH, HX
pOJIA B IIPUPOJE U KU3HU YEJIOBEKA
8 kiacc (He MeHee 34 1)
Ha3Banue pas3aena

(Te€MbI) YHCJIO0 YACOB

OcHOBHOE coJiepKaHue

XapakTepucTHuKa esiTeJIbHOCTH 00y4aloImmXxcsi

I[loBTOpeHne Kypca
7 kaacca (4 )

OnucareyibHASA
CTATUCTHKA.

PaccenBanue JaHHBIX
(4 1)

I[I/IarpaMMLI pacCccuBaHUus

IIpencraBinenune NaHHBIX.IIOBTOPATH N3yYEHHOE U BBICTPAUBATH CUCTEMY 3HAHUU.

OnucarenbHas cratuctuka.Pemars 3agadyM Ha IIPEACTABICHHE M ONMCAHHUE JAHHBIX C IOMOILBIO
CiydaiiHas U3MEHYHNBOCTh.M3yUEHHBIX  XapakTepucTukK. PemaTrb 3agauMm Ha  IIpEJCTaBJICHUE]
CpeHue 4ynucjJoBOroHadbopa.  [FpyINIUPOBAHHBIX JAHHBIX U ONHUCAHUE CIIy4YalHON M3MEHUYHUBOCTH.
Ciy4daiiHble coOpIThs.PemiaTh 3agayM  Ha ONpEJCIICHHE YacTOThl CIy4YalHBIX  COOBITHIA,
BepostHocTn  m 4acTOTHI.0OCYKJIEHHE NPUMEPOB CIIyYailHbIX COOBITUN, MaJOBEPOSITHBIX U
Kiaccuueckue MOJIEJIUIPAKTUYECKH JTOCTOBEPHBIX CIIyYalHBIX COOBITUN, UX POJIM B IPUPOJIE U
TEOpUH BEPOATHOCTEU:PKU3HU UEJIOBEKA

MOHETa UHUTrpajibHasl KOCTh

OTKJIOHEHUS. HucnepcussOcBanBarh  NOHATHSA:  JUCOEPCHsT W CTAaHJApPTHOE  OTKJIOHEHHE,
UHCIIOBOTO Habopa.MCHoJjb30BaTh ATH XapaKTEPUCTUKH JUJIsI OIMNHUCAHUSI pacCeuBaHUS]
CranpgapTHOE OTKJIOHCHUETAHHBIX.

UHCIIOBOTO Habopa.BeiBUraTh runore3bl 00 OTCYTCTBHMM WM HAJIWUYUU CBS3M MO AMAarpaMmam

pacCCuBaHUsl.
CTpOI/IT]) AuarpamMmMmbl pacCC€UBaHUs IO HMCIOIIMMCA AOdaHHBIM, B TOM
HUCJIC C ITIOMOIBKO KOMITBHOTCPA

MuoxecTBa (4 4)

MHOXKEeCTBO, MOAMHO>XKECTBO.
Onepanuu HajJ MHO>ECTBAMU:

00bEJUHEHHE,  IEePECEUYCHUE,TOTIOJTHEHHE.
JTOMOJIHEHHE. Ncnoab3oBaTh CBOMCTBA: IIEPEMECTUTEIBHOE, COYETATEJILHOE,
CBolicTBa onepanum HaJpacOopeaeInuTeNbHOE, BKJIFOUEHUS. Hcnoab3oBarb rpaduueckoe]

OcBauBaTh NOHATHSL: MHOXECTBO, DJICMCHT MHOXKECTBA, ITIOAMHOXKCCTBO.
BbINOJIHATH onepanmMM HaJd MHOXECTBaMU: O6’b€,£[I/IH€HI/I€, rnepeccucHucC,
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MHO>KCCTBaMM:

MNMPCACTAaBJICHUC MHOXCCTB IIPpHU OIMMCaHHWU PCAJTIbHBIX TIIPOLICCCOB WU

IEepPEeMECTUTENBHOE, SIBJICHUM, MPU PELICHUM 3a7a4 U3 APYTHX YUEOHBIXIIPEJIMETOB U KypCOB
COYETaTEIbHOE,
pacrnpeneaIuTeIbHOE,
BKJIIOUYECHUSI.
['paduueckoe mnpenacraBiIeHUE
MHO>XECTB
BepositHOoCTh DJIEMEHTapHbIEC coObITHs.OCcBAaMBATh NOHATHSA: 3JIEMEHTApHOE COOBITHE, Ciy4yaliHOE€ COOBITHE Kak|
cay4yaiinoro codbiTus  (CiryyaiiHble COOBITHS.COBOKYITHOCTh OJIarONpPHUATCTBYIOIIINX AJIEMEHTapHbIX COOBITHIA,
(6 9) baaronpusitctByromue PaBHOBO3MO>KHbBIE 3JIEMEHTapHbIE COOBITHS.
DJIEMEHTapHbIE coObITHs.PemiaTh 3a1a4M Ha BBIYHUCIICHHE BEPOSITHOCTEH COOBITHII IO BEPOSATHOCTSIM|
BepositTHocTH COOBITUI.PIIEMEHTAPHBIX COOBITUN CIIy4allHOT'O OIBITA.
OneITel ¢ PaBHOBO3MOKHbIMH[Pemiarh 3agaum Ha BBIYHCIEHHE BEPOATHOCTENH COOBITHH B OIBITAX C
PJIEMEHTAPHBIMU  COOBITHUSIMU.pABHOBO3MOKHBIMU  3JIEMEHTApPHBIMU  COOBITUSIMM, B TOM 4YHCIE C
Ciry4aiiHbIi BBIOOD. [IOMOIIBIO KOMIIBIOTEPA.
[IpakTuueckas padora «OnbITEIIpoBOAMTE M HM3y4YaTh ONBITBI C PABHOBO3MOXKHBIMU 3JIEMEHTApPHBIMY|
C PaBHOBO3MOXXHBIMHUCOOBITUSIMU (C HCHOJIb30BAHUEM MOHET, WIpPaJIbHBIX KOCTEH, JpyTrHX
PJIEMEHTAPHBIMU COOBITUSIMI» [MOJIEJIEN)B X0J1€ TIPaKTUYECKON pabGoThI
Beenenne B Teopuw/lepeBo. CpoiictBa gepeBa:OcBaMBaTh NOHATHS: JEpeBO Kak TIpad Oe3 1ukiIa, BHUCsSYash BEPIINHA
rpagoB €IUHCTBEHHOCTbH MyTH,(JIUCT), BETBB JIEpeBa, IyTh BJIEpPEBE, JUAMETP J€pEBa.
(4 1) CYILIIECTBOBAHUE BUcsYel3yyaTh  CBOMCTBA  J€peBa: CyLIECTBOBAHME BHCAYEH  BEPLIMHBI,
BEPIINUHBI, CBSI3b MEXAY|eAUHCTBEHHOCTh MYTU MEXKY JIByMsl BEpIIMHAMH, CBSI3b MEXIY YHCIIOM|

YHCJIOM BEPIIMH ¢ YHCIIOM|
pébep. [IpaBuiio ymMHOXKEHUS

BEPILIHUH U YUCIOM pEOGEP.
Pemiarb 3a1auM Ha NOMCK U NI€PEUYUCIIEHUE IIyTEH B A€pEBE, OINPEACICHUE
yucia BEpIIMH WM pEdep B aepeBe, 00xoa OMHAPHOTO JiepeBa, B TOM

qH1CJIC C IPUMCHCHHUCM IIpaBUjia YMHOXCHUA
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CiyuyaiiHble COOBITHUSA
(8 )

[IpoTHUBOMOJIOKHOE  COOBITHE.
Jlmarpamma Dunepa.
OObeTMHEHUE U NEePECCUYCHUE
COOBITHIA. HecosmecTHbIE
coObITusi. DopMyJiia CIOKEHUS
BEPOSITHOCTEM. ITpaBuio

YMHO>KECHUS BEPOATHOCTEU.
YciaoBHas BEPOSITHOCTD.
Hes3aBucumsbie COOBITHA.
IIpencraBieHue CIIy4aiHOT O

OKCIICPUMCHTAa B BUJAC ACPCBa

OcBanBaTh NOHSITHSA: B3aMHO ITPOTHUBOIOIOXKHBIE COOBITHS, ONIEPAIIUN HAa/|
COOBITUSIMH, OOBEIMHCHHUE U TepeCceUYeHHEe COOBITHI, auarpamma Dijepa)
(Diinepa—BenHa), COBMECTHBIE 1 HECOBMECTHBIC COOBITHSI.

H3yyaTh TeopeMbl O BEPOSTHOCTH OOBEAWHEHUS JBYX COOBITHH (hopMyIIbl
CJIO’KEHUSI BEPOSITHOCTEN ).

Pemiarp 3ajaumM, B TOM 4YHCJIE TEKCTOBBIE 3aJladyd Ha OIPEACIICHUE
BEPOATHOCTEH OOBEAMHEHUS] W TMEpPeceUYeHUs] COOBITUH C ITOMOUIBIO
YHUCIOBOM  TIPSIMOM, JUarpamMmm Diinepa, dopmyriel  cIIOKEHUS
BEPOATHOCTEM.

OcBauBaThb MNOHSITUS: TIPAaBUJIO YMHOXKEHHUSI BEPOSITHOCTEN, YyCIOBHAas
BEPOSITHOCTh, HE3aBUCUMBIC COOBITHS JICPEBO CIIyYaHHOTO OMBITA.
N3yuarths cBoiicTBa (OIpeaesieHNs) HE3aBUCUMBIX COOBITUH.

PemaTh 3a1a4M Ha ONIPE/ICIICHUE U UCITOJIb30BAaHNUE HE3aBUCHUMBIX COOBITHUH.

Pemiarb 3aa4YM Ha IOHCK BCpOHTHOCTGfI, B TOM 4YHCJIC YCJIIOBHBIX, C
HMCITIOJIb30BaHHUECM JACpPEBa CJIy‘IafIHOFO OoIIbITa

O000menne, KOHTPOIb
(4 1)

IIpencraBinenue JTaHHBIX.
OnucarenbHas CTaTUCTHKA.
I'padmr. BepositHOCTB
CJIy4aliHOTO COOBITHSI.

DJICMEHTBI KOM6I/IHaTOpI/IKI/I

IloBTOPATH H3YYEHHOE U BBICTPAUBATH CHCTEMY

SHAHWU.

Pemrars 3ajaumM Ha IPEACTaBICHHWE M ONMCAHMUE JAaHHBIX C MOMOILBIO
N3y4YEHHBIX XapaKTepUCTUK. PelmiaTs 3agaun ¢ npuMeHeHueM rpados.
PemaTrh 3aJauM Ha HaXOXXJIECHUE BEPOSITHOCTH CIIy4allHOrO COOBITHS IIO|
BEPOSITHOCTSIM DJIEMEHTApPHBIX COOBITUH, B TOM YHCJIE€ B ONbITaX C
PaBHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMH COOBITUSMHU.

Pemiarp 3agaum  Ha HaxOXJICHHME BEPOSITHOCTEW OOBEAUHEHUS U
repecedyeHrs COOBITMM, B TOM YHCIJE HE3aBUCHUMBIX, C HCIIOJIb30BAHUEM
rpadU4YEeCKUX IIPEACTABICHUIN U AepeBa CIIy4yalHOI'O OITbITA.

Pemiath 3agauM Ha NepeyuciIeHHe KOMOMHaAIMN (4ucia IepecTaHOBOK,
yuciia COYeTaHWM), Ha HaXO0XJAEHHUE BEPOSITHOCTEM COOBITHMH C
MPUMEHEHUEM KOMOMHATOPUKH, B TOM YHCJIE C HCHOJIb30BAHUEM

TpeyroabHuka Ilackais
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9 kaacc (He MeHee 34 1)

Ha3Banue paszaeia

(Tembl) (uuca0 yacoB) (OCHOBHOE cO/lep:KaHue XapakTepucTUKA JeSITeJIbHOCTH 00YyYAKOIIMXCS
I[loBTOopenune kypca  |[[IpencrasieHnue NaHHBIX.IIOBTOPATH M3YYCHHOE U BBICTPAUBATH CHUCTEMY

8 kiacca OnucarespHas CTAaTUCTUKA.3HAHUM.

(4 9) Onepanmuu  HaJ coObITHsIMU.PeliaTh 3a1a4ud HA IPEJICTABICHUE U OMTUCAHUC JIAHHBIX.

HezaBucumocTh COOBITHI Pemiars, 3aJa4YM Ha HaXO0XJEHUE BEPOSITHOCTEH OOBEAMHECHUS WU
nepeceueHusi COOBITHM, B TOM 4YHCIJE HE3aBHCUMBIX, C HCHOJIL30BaHUEM|
rpacdUYECKUX IIPEACTABICHUI U AepeBa CIIy4yalHOTO OITbITA.

Pemrarp 3amaum Ha IepeyrcCIIEeHWE KOMOMHaNMM (4Yucia IepecTaHOBOK,

quciia COYETaHMUi), Ha HAaX0XKIECHHUE BEPOSATHOCTEH COOBITUI C MPUMEHEHUEM

KOMOWHATOPUKH, B TOM YHCJIE C UCITIOJIb30BaHUEM TpeyroabHuKka Ilackans
JJIeMeHThI KomOunaTtopHoOe npasuioOcBanBaTh TNOHSITHUSA: KOMOHWHATOPHOE OpaBWJI0O  YMHOYKEHHUS,
KOMOMHATOPUKH yMHOXKeHUs.  IlepecTaHOBKH.yIOpsiIoueHHas Tapa, TpOWKa OOBEKTOB, IIEpecTaHOBKa, daKTopual
(4 4) dakTopua. CoueTaHusi  HWMHCIIA, COYETAaHUE, YUCIIO COUETaHUM, TpeyrojabHUK [lackas.

4HCIIO couetaHui.Pemiarb 3agauM Ha  NEPEUYUCICHHUE  YIOPSJAOYEHHBIX MHap, TPOEK,

TpeyronbHUK [Tackans.nepeyncieHne MNEPECTAHOBOK M COYETAHUM DJIEMEHTOB  Pa3JIMYHbBIX

IIpakTnueckas paboTaMHOXKECTB.

«Bprauciienune BeposiTHOCTEN cPemiaTh 3aaa4u Ha MPUMEHEHUE YHCIIa COUETAaHUMN B alireOpe (COKpaEHHOE

MCITOJIb30BAaHUEM YMHO@XeHHe, OnHOM HproTOHA).

KOMOUWHATOPHBIX ¢pynkumiiPemiatb, NpHUMeHsIsI KOMOMHATOPWUKY, 3aJayd Ha  BBIYUCIICHHE

PIEKTPOHHBIX TaOIHUI BEPOSITHOCTEM, B TOM YHCJI€ C MOMOMILIO DIEKTPOHHBIX TAOIHII B XOJIE
NPaKTUYECKOU pabOThI

["eomeTprueckasn I'eomeTpuueckasi BEpOsATHOCTh.OCBaUMBATh NOHATHE T'€OMETPUUYECKON BeposiTHOCTU. Pemiats 3amaum Ha)
BEpPOSITHOCTH Cny4JaiiHBIM BBIOOD TOYKH H3HAXOXICHUE BEPOSATHOCTEH B OMBbITaX, NPEACTABUMBIX KaK BBIOOD TOUCK W3
(4 u) (urypsl Ha TIJIOCKOCTH, HW3MHOTOYTOJILHHKA, Kpyra, OTpe3Ka WM JyI'H OKPY>KHOCTH, YHCIOBOIO

OTpEe3Ka, U3 AT OKPY>KHOCTH [[IPOMEKYTKA
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HNcnuITaHUA
bephyuu (6 )

HcnbiTanue. Ycenex U
Heynada. Cepusi HCIbITaHUMN
110 EepPBOro ycrexa.
M cnbrTanus bepnynu.
BepositHOCTH  COOBITUNH B
cepur ucnblTaHUNW bepHyiu.
IIpakTnueckast padoTa
«HcnbeiTanus bepayinnm»

OcBauBaTh NOHATHSA: HCOBITAHUE, JJIEMEHTApHOE COOBITHE B HCIBITAHUH
(ycriex ¥ Heyjaada), Cepusl MCIBITAHUM, HACTYIUIEHHE IEpBOr0 YycCIexa
(Heynaum), cepust ucnblTanul bepnym.

PemaTh 3a1a4M Ha HaXOXKJIEHHE BEPOSITHOCTEN COOBITHI B CEpUU UCIIBITAHUN
/10 TIepBOTO ycmexa, B TOM YHCJIE C IPUMEHEHUEM (OPMYJIBI CYMMBI
r€OMETPUYECKOU IIPOTPECCHH.

Pemiath 3a1a4M HAa HAXOXXICHHUE BEPOSITHOCTEH JIEMEHTAPHBIX COOBITUH B
CepuM UCHbITaHUM bepHyIJuIn, Ha HaXO0XXIEHNUE BEPOSITHOCTU OMPEACIEHHOTO,
4uciia YCIIEXOB B cepud wucneiTanuv bepnymn. HM3yyars B xone
MPAKTH4YeCKO padoThbl, B TOM YHCJIE C IIOMOLIbIO LU(PPOBBIX PECYPCOB,
CBOMCTBA BEPOSAATHOCTH B CEpUH HUCIIBITAHUN bepHyium

Cay4aiiHasi BeJMYUHA
(6 1)

Cnyualinas BEJIMYHUHA U
pacrpenesieHue BEPOSITHOCTEM.
MaTremaTndyeckoe OKHUJIaHUE U

Ucrepcust CIIy4auHOU
BEJINYUHBI. ITpumepsl
MaTEMaTU4YECKOIrO  OXKHMJIaHUs

KaK TCOPCTHUYCCKOI'O CPCIAHCTO
SHA4YCHMH BCIINYHMHBI.
ITousitTie O 3aKOHE OOJBIINX

qHCel. N3mepenuel
BEPOSATHOCTEM C  IOMOLIBIO
gactoT. IIpnMmeHeHue 3akoHa

OOJIBIITUX YHUCEI

OCBOMTH NOHATHSL: Clly4yaliHasl BEJIMUYWHA, 3HAYCHUE CIIy4allHOU BEJIUYUHBI,
pacripeeJIEeHUE BEPOSITHOCTEM.

N3yuaTth M 00CyXKIaTh NPUMEPHl JUCKPETHBIX U HEIIPEPBIBHBIX CIIy4YailHbIX|
BEJIMYUH (POCT, BEC YEJIOBEKAa, 4YUCJIEHHOCTh HAaCEJICHUs, ApYyTHue
M3MEHYHBBIC BEJIUYUHBI, paccMaTpUBaBIIECs B Kypce€ CTAaTUCTHKH),
MOJICJIBHBIX CIIyYaWHBIX BEJIMYHH, CBSI3aHHBIX CO CIIYHYaWHBIMU ONBbITAMHU
(6pocaHue MOHETHI, UTPATIBHON KOCTH, CO CIIy4allHBIM BEIOOPOMHU T. II.).
OcBauBaTh NOHATHUS: MATEMAaTUYECKOE OXKHUJIAHUE CITy4alHOW BEJIMYHUHBI KAaK
TEOPETUYECKOE CpeIHEE 3HAUCHUE, NUCIEPCHUS CIIyYaWHONW BEJIUYUHBI Kak|
aQHaJIOT JUCTIEPCUU YHCIIOBOTO Habopa.

Pemiarp 3a1ayM Ha BBIYMCIIEHUE MATEMATHUUYECKOIO OXHUIAHUS U JUCHIEPCHUM
MUCKPETHOW CIIy4JalHOW BEJIUYUHBI 110 3aJJaHHOMY pacHpeaeICHHUIO, B TOM
quciIe 3a7a4, CBA3aHHBIX CO CTPAXOBAHUEM U JIOTEPESIMHU.

3HAKOMUTBCHA C MAaTEeMAaTHYECKUM OKHUJIAaHHUEM U JUCHEPCUEH HEKOTOPBIX
pacIipeeJICHUI, B TOM YUCJIE PACOPEACICHUs CIyYallHOU BEJIMYUHBI
«YHCJIO YCIIEXOB» B CcepuH ucnelTaHud bepnymn. U3ydars 4acToTy,
COOBITHSI B TIOBTOPSIIOIIMXCSI CIyYaWHBIX ONBITaX KakK CIIy4alHYIO|
BEJINYUHY.

3HAKOMUTBLCSI C 3aKOHOM Oonbiux uncen (B ¢opme bepHymnm): mpu
OOJIBIIIOM YHCJIE€ OITBITOB YaCTOTA COOBITHSI OJIM3Ka K €ro BEPOSITHOCTH.
Pemarp 3a1a4mM Ha U3MEPEHUE BEPOSITHOCTEN C MOMONIBIO YAaCTOT.
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O0Ccy:KIaTh POJIb 3aKOHA OOJIBIIUX YHCE]I B OOOCHOBAHUH YaCTOTHOT'O METO/IA)
M3MEPEHUSI BEPOSITHOCTEH.

OO0cykaaTh 3aKOH OOJBIINX YHCEJ KaK MOPOSIBJICHUE CTAaTHCTHYECKOW]
YCTOWYHUBOCTH B H3MCHYHUBBIX SIBICHHSAX, POJIb 3aKOHA OOJBIIUX YHUCET B
MPUPOJAEH B )KU3HU YE€JIOBEKA

060061menue, koHTpoJblIpencraBienue NaHHBIX.IIOBTOPATH M3YyYEHHOE U BBICTPAUBATH CUCTEMY
(10 v) OnucarenbHasi  CTAaTUCTUKA.3HAHUU.
BepositHOCTh ciay4daiiHoroPeniaTth 3a/1auM Ha NPEJICTABICHUE U ONMCAaHUE JITaHHBIX.
COOBITHUSL. OnemMeHThPemiaTte 3agaum Ha HaAXOXXJIEHHUE BEPOATHOCTEH COOBITHI, B TOM YHCIIE B

KOM6I/IHaTOpI/IKI/I. CﬂyqaﬁHLIGOHBITaX C PaBHOBO3MO>XHbBIMH 3JICMCHTAPHBIMHA CO6I>ITI/I$IMI/I, BepOHTHOCTeﬁ
BCJIMYHMHBI 1 PpACIIpCACIICHUA 06T)€I[I/IHCHI/I$I U IIEPCCCUCHUA CO6I>ITI/II\/’I, BBIYUCIATH BEPOATHOCTH B OIIbITaX
C CCPpUsIMU CﬂyqaﬁHBIX HCHOBITAHUN

KOPPEKIIMOHHAS PABOTA C OBYYAIOIIUMUCH TP U3YYEHUU YYEBHOTI'O IPEIMETA «MATEMATHUKA»

Koppekunonnas pabora npeaycMaTpiBaeT BbITIOJHEHHE TpeOoBaHMii K pe3ynbratam, onpenaeneHsivm GI'OC 00O0.

KoppekunonHas paboTa HampaBjieHa Ha OCYLIECTBICHHE WHAMBHUAYaJIbHO-OPUEHTHPOBAHHOW ICHXOJIOTO-TIEarorn4eckoi MOMOIIU AETAM C
TPYOHOCTSMHU B OOYyYEHUH U COLMATU3allMU B OCBOCHHUU MPOTPaMMbl OCHOBHOTO OOIEro 0O0pa3oBaHUsl, UX COIHUANBHYIO aJalTalli0 U JUYHOCTHOE
CaMOOINpPEIEIICHHUE.

Koppexkuyuonnas paooma obecneuusaem:

- BBIIBJICHUE WHIAWBUIYAJIBbHBIX OOpa30BaTENbHBIX MMOTPEOHOCTEH OOYyYarOmUXCsi, HAMPABICHHOCTH JUYHOCTH, MPOPECCHOHATBHBIX
CKJIOHHOCTEH;

- YCIIEITHOE OCBOCHHME OCHOBHOHM 00I11e00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIET0 OO0pa3oBaHUs, JOCTIIKEHHE OOY4YaIOIIUMUCS C
TPYIHOCTSMHU B OOYYEHUHU U COLMATU3AINH MPEAMETHBIX, METAMPEAMETHBIX U JMYHOCTHBIX PE3yIbTaTOB.

Koppexyuonnan paboma cooepocum:

- IMarHOCTUYECKUE U KOPPEKIIMOHHO-PA3BUBAIOIINE MEPOTPUATHS, 00ECIICUHBAIOIINE YIOBIETBOPEHNE WHIUBUIYATHHBIX 00pPa30BaTEIbHBIX
noTpeOHOCTEH 00YJArOIIXCSl 1 OCBOEHHWE UMHU ITPOTrpaMMbl OCHOBHOT'O 001IIeT0 00pa30oBaHus;

- ycnoBHs OOy4eHUS M BOCHHUTAHHS OOYYAIOUIMXCS, METOJbl OOy4YeHHUS U BOCIUTAHUS, y4eOHBIC MOCOOWS M AUIAKTUYSCKHUE MaTepHallbl,
TEXHUYECKHUE CPEJICTBA OOYYEHHS KOJUICKTUBHOTO M WHIWBHUIYAIBHOTO TOJIB30BAaHUS, OCOOCHHOCTH TPOBEICHUS TPYMIOBBIX U HHAWBUIYaTbHBIX
KOPPEKIIMOHHO-Pa3BUBAOIINX 3aHATHIA.

HanpasjieHusi KOppeKUMOHHOH padoThI

Huacnocmuueckas paboma exnrouaem:
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- BBISBJICHHE WHAUBUIYAIBHBIX 00Pa30BaTEeIbHBIX MOTPEOHOCTEH 00YJAIOMIMXCS ¢ TPYAHOCTSIMHU B OOYUCHHUH U COIUAM3AINH TTPU OCBOCHUU
OCHOBHOI 00pa3oBaTeIbHON IPOrpaMMbl OCHOBHOT'O 00I1IeT0 00pa3oBaHus;

- OTIpeJIeNICHNEe YPOBHS aKTYaIIbHOTO Pa3BUTHS U 30HBI OJMKANUIIEro pa3BUTHS 00YJAIOIIETOCs C TPYIHOCTSIMH B OOYYEHUU U COIMATU3AIINH,
BBISIBJICHHE PE3EPBHBIX BO3MOXKHOCTEN 00yUaroIerocs;

- U3y4YCHHE Pa3BUTHUS YMOIIMOHAIBHO-BOJIEBO, MO3HABATEIHLHOM, peYeBOii c(hep U TMIHOCTHBIX OCOOCHHOCTEH 00yUaIOITNXC S,

- U3y4YEeHHE COIMAIbHOMN CUTyallud Pa3BUTHUS U YCIOBUM CEMEHHOTO BOCIIUTAHUS O0yUYaIOUINXCS;

- U3y4YCHHE AJaNITUBHBIX BO3MOXKHOCTEH U YPOBHSI COIUATH3AINHN 00YJarOIIHXCS;

- U3y4YEeHHE UHIUBUYaTbHBIX 00pa30BaTEIbHBIX U COLIMAIbHO-KOMMYHUKATUBHBIX MOTPEOHOCTEH 00yYarOINXCS;

MOHUTOPUHT YPOBHSI M JJUHAMUKH Pa3BUTHUs O0YyJAIOUIUXCS, @ TAKXKE CO3/IaHMsI HEOOXOAUMBIX YCIOBUM, COOTBETCTBYIOIIUX WHIMBUAYATbHBIM
00pa3oBaTeNbHbIM MOTPEOHOCTAM 00YUAOIIUXCS C TPYAHOCTSIMU B OOYUEHUHU U COLUATHU3AIINH;

- MOHUTOPHUHT JUHAMHKY YCIEITHOCTH OCBOCHHSI 00pa30BaTEIbHBIX MPOTPAMM OCHOBHOT'O 00IIETO 00pa30BaHHUS.

Koppekuuonno-pazeusaowas paboma exknouaem:

- WCIIOJIb30BAHME CIEIUAIBHBIX METOJIUK, METOJOB U NMPHEMOB OOyUYEHHUsS B COOTBETCTBHH C 0Opa30BAaTEIbHBIMH MOTPEOHOCTAMHU O0ydaro-
IIUXCS C TPYIHOCTSIMH B O0OYYEHUH U COIMATU3ALINN;

- OpraHu3aIyio U MPOBEJICHUE WHANBUIYAIBHBIX W TPYMNIOBBIX KOPPEKIIMOHHO-PA3BUBAIOIINX 3aHATUM, HEOOXOMUMBIX JUISI MPEOIOJICHUS
HapYIICHU Pa3BUTHUS, TPYIHOCTEH 00YUCHUS U COLIMATTU3ALINN;

- pa3BuTHE (POPM U HABBHIKOB JIMYHOCTHOTO OOIIIEHUS B TPYIINE CBEPCTHUKOB, KOMMYHUKATUBHOW KOMIETEHIINN; COBEPIIICH CTBOBAHIHN HABLIKOB
COLIMAJIM3AMU U PACIIMPEHUHN COLIMAIBHOTO B3aUMOJEHCTBUS CO CBEPCTHUKAMU;

- OPTaHMU3aIIUI0 OCHOBHBIX BUIOB JIEATEILHOCTH O0YYAIOIINXCS B TIPOIECCE OCBOCHHS UMU 00pa30BaTEIbHBIX MPOTPAMM;

- pa3BUTHE KOMIETEHIINM, HEOOXOTUMBIX JIJIsl TPOJIOJKEHUsT 00pa30BaHus U MPOPECCUOHAIBHOTO CAaMOOTPEIEIICHNUS;

- COBEpIICHCTBOBAHNME HABBIKOB TMOJIYYEHHUS W UCIONIb30BaHusa nHpopmaruu (Ha ocHoBe MKT), cmocoOCTBYIOMIMX MOBBIIIEHUIO COIUATBHBIX
KOMIIETEHIIMH U aJIallTallii B PE€abHBIX KU3HEHHBIX YCIOBUSX.

Koncynemamuenas paboma exnouaem:

- KOHCYJIBTaTUBHYIO TOMOIIb CEMbE B BOMPOCAX BBIOOpA CTPATETHMH BOCIHMTAHUSA U MPUEMOB KOPPEKIIMOHHO-PA3BHBAIOIIETO OOy4YeHUSs, B
pEIIeHUH aKTyaJIbHBIX TPYAHOCTEH 00y4aromerocs;

- KOHCYJNBTALIMOHHYIO TOJECPKKY M TOMOINb, HAaMpaBICHHbIE HAa COACWCTBHE CBOOOJHOMY W OCO3HAHHOMY BBIOOPY OOYYarOIIMMHUCS
npodeccuu, ¢GopMbl W MecTa OOY4YeHHS] B COOTBETCTBHHM C TPO(PECCHOHAIBHBIMH WHTEpPECAMU, WHIWBUIYAIbHBIMH CIIOCOOHOCTSAMH H
MCUX0()U3HOJIOTHIECKUMH OCOOEHHOCTSIMHU.

Hngpopmayuonno-npoceemumenvcrkas paboma exnrovaem:

- UH(pOPMAIIMOHHYIO TOAIEPKKY 00pa30BaTEeNbHON NeATEIHPHOCTH 00yUYaIONINXCS, UX POIUTENEH (3aKOHHBIX MPECTaBUTENEH );

- paznu4Hbie (HOPMBI TTPOCBETUTEIHCKON NEATEIBHOCTH (JIEKIMH, Oeceapl, HHGOPMAIIMOHHBIE CTCH/IbI, MIEUYaTHBIE MAaTEPUAaIIbl, HIEKTPOHHBIC
pecypchl), HalpaBICHHBIE Ha Pa3bsSCHEHUE YYaCTHHKAM OOpa30BAaTEIBHOrO Mpolecca — oOydarommmces (Kak HUMEIONINM, TaK U HE UMEIOUIIM
TPYAHOCTH B OOyYEHHHM U COUMATU3AINH), WX POAUTENSIM (3aKOHHBIM TIPEJICTABUTENISIM) — BOMPOCOB, CBS3aHHBIX C OCOOCHHOCTSIMHU
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00pa3oBaTeNBLHOTO MpoIecca.
MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O IPEJJMETA «MATEMATHUKA»

Ne HanmMeHnoBaH#e 0OBEKTOB U CPEJICTB MAaTEPUATLHO-TEXHHYECKOTO 00ecTiedeHuUs

/1
1. IlepeyeHb yueOHO-METOANYECKOT0 ODecnieyeHnst

1.1. | Bunenkun H.A. «Martematuka»: YueOHUK naag 5 kinacca. 1,2 yactu M.: MHeMo3HHa
2019.

1.2. | Bunenkun H.5. «Martematuka»: YueOHHK A1 6 ka1acca. 1,2 vactu M.: MHeMo3uHa
2019.

1.3. | Komsarun FO.M. «Anre6pay: Yuebnuk mis 7,8,9 kimacca. M.: [Ipoceemenue, 2017.
1.4. | Aranacsn JI.C. «'eomerpus» YueOnuk s 7,8,9 knacca. M.: [Ipoceemenue, 2017.
2. llu¢posbie 00pa3oBaTe/ibHbIE PeCyPChI

2.1. | https://disk.yandex.ru/d/EktOpnyKhhGntA

2.2. | https://resh.edu.ru

2.3. | https://uchi.ru

2.4. | https://edu.skysmart.ru/

3. Texunueckue cpeacTsa 00y4eHHs

3.1 | Hoyrbyk 1
3.2 | TIpoekTop 1
3.3 | Ilpuntep 1
3.4 | JlokyMeHT Kkamepa 1

1

3.5. | YcrpoiicTBa BbIBOJA 3BYKOBOI HH(opMaIy (KOJOHKH)




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 176382614773150070335747769939328150673109022043
Bnageney LUwukadosa CeeTnana BanepbesHa

OeicTevTened C13.04.2023 no 12.04.2024



http://www.tcpdf.org

		2023-10-12T16:26:21+0500




