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[ecomerpusi.7-9xaacent: vueounk s obueobpaszoBarebHbIX opranusaunii: A.B.1loropenos.6-¢ usL. M.:I1pocreniermne.2017



COAEP)XXAHME

1.JTosicHuTEIbHAS 3aMMHCKA.

OO0miast XxapakTepucTHKa yueOHoro npeaMera «Maremaruka». 5—9 Ki1acchl.
Lemn 1 ocoGeHHOCTH M3y4YeHHs yueOHOoTo peaMeTa «MaTteMaTnkay. 5—9 KI1acChl.
Mecro yuebHoro npeamera «MaremaTnkay B ydeOHOM IUIAHE .

2. IlnanupyemMble pe3yIbTaThl 0CBOEHHsI y4eOHOro mpeamera «VMareMaTHka»Ha YPOBHE OCHOBHOTO 0O0IIEro 0Opa3oBaHMs
JImdHOCTHBIE pPE3yabTaThI

MertanpeaMeTHsle pe3yabTaTbl

ITpenmeTHBIE pE3yIbTATHI .

3. Pagouas mporpamma yyefHoro kypca «MareMaTHKa». S—6 KJIacchl .

Lenu n3y4enus yueOHOTo Kypca .

Mecto yueOHOro Kypca B y4eOHOM IUIaHe

Coneprkanune yueOHOTo Kypca (1o rogaM o0ydeHust) .

[TmaHnpyeMblie TpeaAMETHBIE pe3ynbTaThl 0CBOeHUs [IprMepHoil pabouei mporpaMMbl Kypea (1o rogaM oOydeHws)

Temarnyeckoe mIaHUpOBaHKUE yuyeOHOTO Kypca (110 TojaM o0y4eHus) .

4. Pagouas mporpamma y4ue0HOro Kypca «Ajaredpa». 7—9 kJaccsl.

Ienu n3y4enus yueOHOTo Kypca

Mecto yueOHOro Kypca B y4eOHOM IUIaHe

Conepxanne y4eOHOTo Kypca (T10 rogaM 00yueHsI)

[TmanupyemMblie mpeaAMETHBIC pe3ynbTaThl 0cBOoeHUs [IpuMepHoi pabodei mporpaMMel Kypca (ITo roaM 0O0yUYeHHs) .

Temarnueckoe maHupoBaHUe y4eOHOTO Kypea (110 rogam o0ydeHust)

5. PaGouast nporpamma yueOHoro kypca «l'eomerpusi». 7—9 kiaaccsl.
Lenmn n3y4enus yueOHOTO Kypca
MecTo y4e6HOTO Kypca B y4eOHOM IJIaHe

Conepxanne yaeOHOTo Kypea (1o rogaM o0ydeHusl.
[Tnanupyemblie peaAMETHbIE pe3yabTaThl 0cBOeHHS [IpuMepHOii pabodeit mporpamMmbl Kypca (TIo TonamM o0ydeHwsl )

Temarndeckoe MmIaHUpoBaHUE yueOHOTO Kypca (TI0 TogaM 00ydIeHus)



6. PaGouas nporpamma y4eGHOro Kypca «BeposATHOCTH M cTaTHCTHKa». 7—9 KJ1acchl.

Ienn n3y4yenus yueOHOTo Kypca

MecTto y4eOHOro Kypca B y4eOHOM IJIaHe

Conepxanne y4eOHOTO Kypca (T10 rogaM 00ydeHs)

[Tmanupyemblie mpeaMETHBIC pe3yIbTaThl 0cBOoeHUs [IpumepHoit paboueil mporpamMmsl Kypca (110 rogaM o0ydeHus)

Temarndeckoe maHupoBaHUE yueOHOTO Kypca (TI0 TogaM 00ydeHus)

IHHOACHUTEJIBHAS 3AIINCKA

OBLWAA XAPAKTEPUCTUKA YHEBHOIO MPEAMETA «MATEMATUKA»

IIpumeprass pabouast mporpaMma IO MareMartuke s oOydaromuxcs 5—9 kiaccoB paspaboraHa Ha ocHOBe DenmepaiabHOTO TOCYIapCTBEHHOTO 0Opa30BaTEIBHOTO CTaHAApTa OCHOBHOTO
o01rero 0opa3oBaHus ¢ YYETOM H COBPEMEHHBIX MUPOBBIX TPEOOBAHUH, IPEIBSIBICMBIX K MATEMaTHICCKOMY 00pa30BaHHIO, U TPAIUIIIA POCCUIICKOTO 00pa30BaHMUs, KOTOPhIE 00CCIICYHBAIOT
OBIIQJICHUC KIFOUCBBIMU KOMIICTCHIIMSMH, COCTABISIONIMMU OCHOBY [UIS HEIPEPBIBHOIO OOpa30BaHUS M CAMOPA3BUTHS, a TaKKE LEIOCTHOCTh OOMICKYJIBTYPHOTO, JUYHOCTHOTO U
MO3HABATEILHOTO Pa3BUTUs OOydaromuxcsi. B paboueit mporpaMMe yuTeHbI WACH M MOJOKeHHsT KOHIENIUN pa3BUTHs MareMaTuieckoro oopasosanus B Poccutickoit @eneparun. B smoxy
dpoBoii TpaHchopMmanuu Beex chep YeToBEUSCKOM NesITeTbHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM YEIOBEKOM 0e3 0a30BOil MareMaTH4ecKoil MOArOTOBKH. YK€ B LIKOJIC
Mar€éMaTrruKa CIYXWUT OHNOPHBIM IPEAMETOM JJId U3YUYCHUSA CMEKHBIX AUCHHUININH, a IOCJIC IIKOJIbI peanLHoﬁ HCO6XO}]I/IMOCTB}0 CTaHOBUTCA HEIPCPLIBHOC 06pa3OBaHI/Ie, qTO Tp€6yeT
MIOJTHOIIEHHOH 0a30Boi  00I111e00pa30BaTebHOM MOATOTOBKH, B TOM YHCIE M MaTeMaTHYecKol. DTO OOYCIOBIEHO TeM, YTO B HAIlM JHU PACTET YHUCIO Tpodecchuid, CBA3aHHBIX C
HEMOCPE/ICTBEHHBIM PUMEHEHHEM MaTeMaTHKU: U B cepe SKOHOMUKH, U B OM3HECEe, U B TEXHOJIOTMYECKUX 00JACTSIX, U JlaKe B TyMaHUTapHbIX cepax. Takum 00pazoM, KpyT MIKOIEHHKOB,
JUTsl KOTOPBIX MaTeMaTHKa MOXKET CTaTh 3HAYMMBIM TIPEIMETOM, PACIIHPSIETCS.

[TpakTHyeckas MOJE3HOCTh MAaTeMaTHKU OOYCIIOBJIEHA TE€M, YTO €€ MPEAMETOM SBISIOTCS (pyHAaMEeHTANbHbIE CTPYKTYpPhI HAIIEr0 MHpa: MPOCTPAHCTBEHHBbIC (POPMBI U KOJINYECTBEHHBIE
OTHOLICHUs OT HpOCTeI‘/’IIHI/IX, YCBaMBA€MbIX B HEMNOCPCACTBCHHOM OIIBITC, 10 AOCTATOYHO CJIOXKHBIX, HeO6XO}II/IMI:-IX IJIA pa3dBUTHA HAYUYHBIX W NPHUKIATHBIX H}Ieﬁ. bes KOHKPETHBIX
MareMaTH4eCKuX 3HAHWI 3aTPyIHEHO NOHMMAaHHWE IPHUHIMIIOB YCTPOWCTBA M HCIIOJIb30BAHUS COBPEMEHHOW TEXHUKH, BOCIPUSATHE M HWHTEpPIPETAls Pa3sHOOOpa3HOW COIMaIbHOM,
9KOHOMUYECKOH, MOJIUTHYECKOW MH(popManuu, ManodpeKTHBHA MOBCEIHEBHAS MPAKTHYECKas JESTENbHOCTh. KakqoMy 4YelnoBeKy B CBOCH JKM3HM NPUXOIUTCS BBIOJHATH PAcYEThl U
COCTABIISITh AITOPUTMbI, HAXOIUTh ¥ IPUMEHSTH (DOPMYIIBI, BIAJETh NPAKTUICCKUMH MPUEMAMK T€OMETPHUYCCKUX U3MEPEHUI U MOCTPOSHUH, YU TaTh HH(POPMAIIUIO,

MPECTABICHHYIO B BUAe  TalOJIML, IHarpaMM U rpaduKoB, )KHUTh B YCIOBHAX HEONPEIEIEHHOCTH U TIOHUMATh BEPOSITHOCTHBIH XapakTep CIIydaiHbIX COOBITHI.

OnHOBpPEMEHHO C paciiupeHueM cdep MPUMEHEHHs] MaTeMaTHKH B COBPEMEHHOM o00IliecTBe BcE 0oliee Ba)KHBIM CTAHOBUTCS MATEMAaTHYECKHU CTHJIb MBIILUICHUS, MPOSIBISIFOLIMNACS B
OMpe/IeIEHHBIX YMCTBEHHBIX HaBbIKaX. B mpoliecce M3ydeHHss MATEMATHKH B apceHal MPUEMOB U METOJIOB MBIILUICHHUS YeTIOBEKa €CTECTBEHHBIM 00pa30M BKIIIOYAIOTCS UHIYKIUS U ACAYKIIHS,
00001IIeHHEe U KOHKPETH3AIUsI, aHAIN3 U CUHTE3, KIaCCU(BHUKAIUS U CHCTeMaThu3alys, abcrparupoBanue U aHanorus. OObeKThl MATEMATHYECKUX YMO3AKITFOUECHHM, TPABIIIA HX KOHCTPYHUPOBAHHUS
PACKPBIBAIOT MEXaHU3M JIOTHYECKHUX MMOCTPOCHUH, CIIOCOOCTBYIOT BEIpAOOTKEe YMEHHS (OPMYITHUPOBATH, 00OCHOBBIBATh U JTOKA3BIBATH CY)KICHHS, TEM CaMbIM Pa3BHUBAIOT JJOTMYCCKOEC MBIIUICHHUE.
Benymiast poyib IpUHAUICKUT MaTEMAaTHKE U B (DOPMHUPOBAHUH AITOPUTMHUYCCKON KOMIIOHCHTHI MBIIIICHAS M BOCIIUTAHUH YMCHH JCHCTBOBATH 10 3aJaHHBIM aJTOPUTMAaM, COBEPIICHCTBOBATh
M3BECTHBIC U KOHCTPYHPOBATh HOBBIC. B mporiecce perieHus 3aad — OCHOBOW Y4eOHOH JCSTEIBHOCTH Ha YPOKAaX MAaTEMAaTHKH — Pa3BUBAKOTCS TAKKE TBOPUCCKAS WM MPUKIIATHASI CTOPOHBI
MBIIIUICHHUSL.

OOyuenue mareMaruke Ma€T BO3MOXKHOCTh Pa3BUBATh y OOYYAIOIIMXCS TOYHYIO, PAlMOHAIBHYIO M HH(MOPMATUBHYIO pedb, YMEHHE OTOMpaTh HamOoJiee MOAXOMISIINE SI3BIKOBBIC,
CHUMBOJIMYECKHE, rpauecKue CPeCTBA IS BRIPAKCHUS CYXKICHUN U HATTISTHOTO MX MMPEACTaBICHUS.



HeO6XOI[I/IMBIM KOMITIOHECHTOM O6Hleﬁ KYJIBTYPbl B COBPEMECHHOM TOJIKOBAHUU ABJIACTCA o61uee 3HAKOMCTBO C ME€TOAaMU ITO3HAHUA HeﬁCTBHTeHBHOCTH, IpeACTaBICHUEC O IPEAMETE U METOAAX
MaTCMaTHUKH, UX OTJIMYUM OT METOJOB JPYTUX €CTCCTBECHHBIX U T'YMAaHUTAPHBIX HAYK, 06 OCO6eHHOCTHX MMPUMEHCHUA MATEMATUKU JIJIA pCIICHUA HAYYHBIX U MPUKIaJHBIX 3aj1a4. Taxum o6pa30M,
MaTreMaTtuieckoe o0pa3oBaHME BHOCHT CBOH BKJIAJ B (hopMUpOBaHUE OOMIEH KyaBTYPHI YeIOBEKA.

W3ydeHne MareMaTHKH TaKKe CIHOCOOCTBYET SCTETHUECKOMY BOCIHMTAHHIO YEJOBEKA, MOHMMAHUIO KPAcOThl M M3SIIECTBA MATEMATHYCCKHX PACCYKACHUH, BOCIPHITHIO [€OMETPUUCCKHX
(hopM, YCBOCHHUIO HJIEW CUMMETPHHU.

LE/IM N OCOBEHHOCTHU U3YYEHMA YHEBHOIO NMPEAMETA «MATEMATUKA~. 5-9 K/IACCbI

[IpuopuTeTHEIMHU TIETIIMH 00yUYSHHSI MaTeMaTHke B 5—9 Kiraccax SBISIOTCS:

1. ¢dopmupoBaHue HEHTPAJIBHBIX MareMaTHYECKHUX IOHATHH (YHMCIIO, BEJIMYMHA, TeOMETpHUeckas (Qurypa, rnepeMeHHas, BepOSITHOCTh, (yHKIHs), 00ECIeYMBAIOIINX MPEEMCTBEHHOCTh H
MEepPCIIEKTHBHOCTh MAaTEMAaTHYECKOTO 00pa30BaHusI 00yJatOIIUXCS;

2. TmonBeleHHE 0OYYArONIMXCS Ha JOCTYITHOM ISl HUX YPOBHE K OCO3HAHHUIO B3aHMOCBSI3H MaTEMaTHKH U OKPY’KarOLIero MUpa,

IIOHUMaHNE MaTeMaTUKu KakK 4acTd  OOIICH KyJIbTYphI YEJIOBEUYCCTBA,;

3. pa3BHUTHE MHTEJUICKTYaJbHBIX M TBOPUECKHX CIIOCOOHOCTEH OOydarolMxcsi, O3HABATEIbHONW aKTHBHOCTH, MCCIICIOBATEIbCKUX YMEHHH, KPUTHUHOCTH MBINUICHUS, HHTEpECA K N3YyYCHUIO
MaTeMaTHKH;

4. ¢opmupoBaHHe QYHKIMOHAIBHON MaTeMaTHYECKO TPAMOTHOCTH: YMEHHMS PACIIO3HABATH HPOSIBICHHS MaTEMAaTHUSCKHUX OHATHI, 0OBEKTOB U 3aKOHOMEPHOCTEH B pealbHBIX KH3HCHHBIX
CUTYaIMsX U NPU W3YyUYCHUH JIPYTUX YUYEOHBIX NPEIMETOB, MPOSIBICHHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (POpMYIHPOBATh MX Ha S3bIKE MaTEMAaTHUKH U CO3/1aBaTh MAaTeMaTHYeCKUE MOJICIIH,
IMPUMEHATH OCBOCHHBIM MaTeMaTHYCCKHUI arnmnapar Ijid peuICHuA IMPaKTUKO OPUCHTUPOBAHHBIX 3a1a4, UHTEPIPETUPOBATL U OLUCHUBATH IMOJYUYCHHBIC PE3YJIbTAThI.

OCHOBHBIE JINHUH COJICP)KaHMsI Kypca MaTeMaThku B 5—9 kiaccax: «Yucna v BBIUMCICHUS», «Anredpa» («Anredpandeckne BBIpaXEHHs», « YDAaBHEHHS M HEPABEHCTBA»), «DyHKIMNY,
«T'eomerpus» («I'eomerprueckre GUIypsl U UX CBOMCTBa», «lI3MepeHHE reOMETPUUCCKUX BEINYMHY»), «BeposSTHOCTh M cTaTHCTHKa». /laHHBIC JIMHUM Pa3BHBAIOTCS I1apajUIelIbHO, KaXKaas B
COOTBETCTBMM C COOCTBEHHOI JIOTMKOHM, OJJHAaKO HE HE3aBHCHUMO OJHa OT JAPYrod, a B TECHOM KOHTaKkTe M B3auMojaeHcTBUH. Kpome 3Toro, mx OOBETUHSET JIOTMYECKash COCTaBIIONIAs,
TPaJMLUUOHHO TpHUCYIas MaTeMaTHKe W MPOHM3BIBAIOIIAS BCE MaTeMaTHUeCKHe Kypchl U copepxkarenbHbie JuHUH. ChopmynrpoBanHoe B DenepanibHOM ToCyIapCTBEHHOM 00pa3oBaTeIbHOM
CTaHJapTe OCHOBHOTO oO0liero oOpa3oBaHUS TPeOOBaHHE «yMETb ONEPUPOBATH MOHATHSIMH: ONPEACNICHUE, aKCHOMa, TEOpPEMa, J0Ka3aTelbCTBO; YMEHHE PAcliO3HABaTh UCTHHHBIE U JIOXKHBIC
BBICKA3bIBAaHMSA, MPUBOIAWTH HPUMEPHl W KOHTPIPHUMEPHI, CTPOUTH BBICKA3BIBAHMA W OTPUIAHHMS BBICKA3BIBAaHMI» OTHOCHUTCS KO BCeM KypcaM, a (OpMHpOBaHHE JIOTHYECKHX YMEHHMH
pacripeniensieTcs Mo BCeM rojiaM o0ydeHHs Ha YpOBHE OCHOBHOTO o01iero obpasosanus. Conepxanne 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaraM ocBoeHus [IpumepHoii paboueit
NPOrPaMMBl, PACcIPeieNIEHHBIM 110 ToJaM O0y4YeHHs, CTPYKTYPUPOBAHO TAaKUM OOpa3oM, YTOOBI KO BCEM OCHOBHBIM, IPHHIMIHAIBHBIM BOIIpOCcaM 00ydaromuecs: oOpaaiich HeOAHOKPATHO,
YTOOBI OBJIAJICHHE MATEMATHYCCKHUMH HOHATHAMH M HaBBIKAMH OCYLICCTBIUIOCH IOCIEIOBATENBFHO M IIOCTYNATENIbHO, ¢ COOJIOACHHEM IPHHIMIA IPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIIOYAITKCh B OOLIYIO CHCTEMY MaTeMaTHYeCKUX MPEACTABICHUI 00yYaloIuxcsl, pacupsisi U yrIyOsis e€, 00pasys IPOYHbIC MHOXKECTBEHHBIC CBSI3H.

MECTO YYEBHOIO NPEAMETA «MATEMATUKA~» B YHEBHOM TM/TIAHE

B cootBercTBum ¢ DenepaabHBIM rOCYIapCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM OCHOBHOTO OOIIETro 00pa30BaHMS MaTEeMAaTHKA SBISIETCS 00s3aTeNFHBIM MPEIMETOM Ha JaHHOM YPOBHE
oOpazoBanms. B 5—9 xiaccax yueOHbIIH npenmer «MareMaTukay TPaIuIMOHHO U3ydaeTcs B paMKaX CICAYIOMINX YIeOHBIX KypcoB: B 5—6 Kilaccax — Kypca «Maremaruka», B 7—9 kinaccax —
KypcoB «AureOpay» (BKIIOUAs DJICMEHTHI CTAaTUCTHKH WM TEOPHH BeposTHOCTel) U «[eomerpus». Hacrosmielr mporpaMMoii BBOIUTCS CaMOCTOSTEIBHBIN y4eOHBIN Kypc «BeposTHOCTh U
CTaTHCTUKA.

Hacrosmmeit mporpamMMoil mpexycMaTprBaeTcs BBIICICHHE B yUeOHOM IUIaHE HAa M3yYeHHE MAaTEeMaTHKH B 5—O6 Kilaccax 5 y4eOHBIX YacOB B HEHEIIO B TEUCHHE KAKIOTO rofa oOydeHHs, B
7—9 xiaccax 6 yu4eOHBIX YaCOB B HEJICIIO B TEUCHUE KAXKIOTO To/ia 00yUeHHs, BCcero 952 yueOHBIX Jaca.

Temarnyeckoe IUIAHMPOBAHUE YYCOHBIX KYPCOB M PEKOMEHAYEMOE pPACIpEeACiICHHUE y4eOHOTO BPEMCHM [UIS M3YYCHHS OTACIBHBIX TEM, MPEIJIOKCHHBIC B HACTOSAMNICH MpOorpamme, Hazio
paccMaTpuBaTh Kak MPUMEPHBIC OPHCHTUPHI B TOMOII COCTABUTENIO aBTOPCKOH pabodeli MporpaMMBbI U MIPEKAE BCETO YUUTEN0. ABTOP paboueil mporpaMMbl BIIPaBe yBEIUYUTH WM YMEHBIINTh
MIPEITIOKEHHOE YHCIIO YICOHBIX YacOB Ha TeMY, YTOOBI yIITyOUTHCS B TEMATHKY, OOJee 3aMHTEPECOBABIIYIO YUECHUKOB, WIM HAIPABHUTH YCHIIMSA Ha MIPEOI0JICHNE 3aTpyIHeHNH. JlomycTmo Takke
JIOKaJbHOE IepepacIpeesieHie 1 MepecTaHOBKa 3JIEMEHTOB COEpKaHMs BHYTPH JaHHOTO Kiiacca. KonndecTBo MpOBEpOIHBIX PadOT (TeMAaTHYECKUH W UTOTOBBIA KOHTPOIh Ka4eCcTBA YCBOCHUS
y49e0HOTO Marephana) U WX THIT (CAMOCTOSATEIFHBIC W KOHTPOJIBHBIC PaOOTHI, TECTHI) OCTAIOTCS HA YCMOTpPEHHE yuuTens. Takke yIuTensb BIIpaBe YBEIHMUUTH WIIM YMCHBIIUTH YHCIIO YICOHBIX



4acoB, OoTBeNEHHBIX B [IpumepHOil paboueill nmporpamme Ha 000OIIEHHE, TOBTOPEHHE, CHCTEMATHU3alMI0 3HAHMW OOydaromuxcs. ETMHCTBEHHBIM, HO MPUHIMIHAIBHO Ba)KHBIM KPHTEPUEM,
SABJISICTCA JOCTIDKEHHE PE3yJabTaTOB 00yUeHHS, yKa3aHHBIX B HACTOSIIEH MporpamMmme.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O IPEIMETA «<MATEMATUKA» HA YPOBHE OCHOBHOTI'O OBHIEI'O
OBPA30OBAHMAA

OcBoenue yuebHoro mpeaMera «MaTeMaTuka» JOKHO 00ecleunBaTh JOCTIDKEHHE Ha YPOBHE OCHOBHOTO 00MIET0 00pa30BaHMs CIEAYIOMINX JTNYHOCTHBIX, METAIPEIMETHBIX M MPEIMETHBIX
00pa3oBaTeIbHBIX PE3yIBTATOB!

JIMMHOCTHbBIE PE3Y/IbTATDbI

JImdaHOCTHEIS PE3ynbTaThl OCBOCHUS IPOTPAMMBI yqe6H0r0 npeameTa «MaremaTuka XapaKTCpU3YyIOTCA:

lNampuomu4yeckoe sochumaxue:

MPOSIBIICHHEM HHTEpeca K MPONIIOMY M HACTOAIIEMY POCCHHCKOM MaTeMaTHKH, IIEHHOCTHBIM OTHOLIEHHEM K JIOCTIDKCHHSM POCCHHCKHX MaTEMaTHKOB M POCCHICKONH MaTeMaTH9ecKOi
IIKOJIBI, K MCHIONB30BAHHIO 3TUX JOCTHKEHHUN B IPYTHX HAyKaX W MPHUKIAIHBIX cepax.

rpa)KaClHCKOG u ayxosHo-HpascmseHHoe socnumadue:

TOTOBHOCTBIO K  BBITTOJHEHHIO 00s13aHHOCTEH TpaXJIaHUHA ¥ PEATN3aINN €TO MPaB, MIPEACTAaBICHNEM O MAaTeMaTHIECKNX OCHOBAX (hyHKIMOHUPOBAHMS PA3INIHBIX CTPYKTYD,
SIBTICHUH, TIPOLIEY P I'PAXKIaHCKOTO 00IIecTBa (BEIOOPHI, OIIPOCHI U TIP.); TOTOBHOCTBIO K O0CYXKICHNIO 3THUECKHUX MTPOOIIEM, CBSI3aHHBIX C IPAKTUYECKUM IIPUMEHEHHEM JIOCTH)KCHNI HayKH,
OCO3HAaHUEM Ba)KHOCTH MOPAJIbHOITUYECKUX NPUHIUIIOB B AEATEIIEHOCTU YUEHOTO.

Tpydosoe sBocnumarue:
YCT@HOBKOI Ha aKTHBHOE y4acTHE B PEIICHUH MPAKTHYECKHUX 33/1a4 MaTeMaTHUECKOM HAIIPaBIEHHOCTH, OCO3HAHNEM Ba)KHOCTH MaTeMaTH4eCKOro 00pa3oBaHMs Ha MPOTSHKEHUH BCEH )KU3HU IS
YCIIEITHOH MPoQecCHOHATBPHON ASTETPHOCTH U PA3BUTHEM HEOOXOANMBIX YMEHHUI; 0CO3HAHHBIM BEIOOPOM M TOCTPOCHNEM MHIMBHYaIbHOH TPAeKTOPHH 00pa30BaHMs M KU3HEHHBIX IIaHOB
C Y4CTOM JIMYHBIX HHTEPECOB U OOIIIECTBEHHBIX TOTPEOHOCTEH.
JcmemuyecKoe sochumaHue:
CIIOCOOHOCTBIO K OMOIIMOHAIBHOMY M 3CTETHYECKOMY BOCHPHITHIO MAaTEMaTHUECKHUX OOBEKTOB, 3ajad, PEHICHHWH, pacCyXICHWH; YMEHHIO BHJICTh MaTeMaTHYeCKHE 3aKOHOMEPHOCTH B
HCKYCCTBE.

LleHHocmu Hay4HO20 NO3HAHUS:

OopueHTaIuen B JIeSITEILHOCTH Ha COBPEMEHHYIO CUCTEMY
HAyYHBIX MPEJCTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEIOBEKA, IPUPOMBI U OOIIECTBA, IOHMMAHHEM MAaTEMAaTHUCCKON HAYKH KaK Cephbl YSIOBEUCCKOM ACITEIBHOCTH, 3TAIIOB €¢
Pa3BUTHS ¥ 3HAYMMOCTH JJISl Pa3BUTHsI LIMBUIU3AIIMH; OBJIAJICHUEM SI3bIKOM MAaTEMAaTHKH U MaTeMaTHueCKOM KyJIbTypOod Kak CPe/ICTBOM MO3HAHUS MUPA; OBJIAJEHUEM MPOCTEUITUMHU HaBbIKAMU
HUCCJIEIOBATEIbCKOM ICATCILHOCTH.

dusmnyeckoe BocnmTaHme, GopMMpPOBaHME KyJIbTYpbl 340POBbSA M SMOLMOHA/IbHOTO 6/1arono/lyyms: ToTOBHOCTBIO IPUMEHATH MATEMAaTHYECKHE 3HAHUS B HHTEPECcax
CBOETO 3I0POBbsI, BEICHHS 3A0POBOI0 00pa3a KH3HH (3M0pOBOC MUTAHKE, COATAHCUPOBAHHBIA PEKUM 3aHITUN U OTAbIXA, PEry/sipHas (GpU3HUYecKasi aKTHBHOCTD); C(HOPMHPOBAHHOCTHIO HAaBBIKA
pednexcnn, IpU3HAHKEM CBOETO MpaBa Ha OMIMOKY M TaKOTO JKe MpaBa JAPYroro 4eIoBeKa.



JKo/102U4eCKoe BochumaHue:

OpHEHTAalLel Ha MPUMEHEHNE MaTeMaTHIEeCKNX 3HAHNUH JUISl pEIIeHNUs 3a4a4 B 00aCTH COXPAHHOCTH OKPY’KArOIIEH Cpelibl, IIIAHMPOBAHMUS IIOCTYNIKOB M OLIEHKH UX BO3MOXKHBIX MOCIIEACTBUN IS

OKPYKAIOIIEeH Cpelibl; 0CO3HAHUEM IVI00aIbHOTO

XapakTepa 9KOJIOTHYECKHUX MPOOJIEM U Iy Tei NX peleHHsI.
JIMMHOCTHbIE pe3y/ibTaThl, o6ecneqMBarow,l4e aJantTauuo o6yqalou4eroc2 K U3MEHAKLMMCA YCIOBUAM coumaanoﬁ n I'IpMpO,CI,HOl‘;i CpeAbl: rOTOBHOCTBIO K JCHCTBUSIM B
YCIIOBUSIX HEOIIPEAEICHHOCTH, MTOBBIMICHNIO YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO IESTEIbHOCTh, B TOM YHCIIE YMEHHE YUNThCS Y IPYTHUX JIIOJeH, MpHoOpeTaTh B COBMECTHOM
JIESITEIbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHIINN U3 OIIBITA JIPYTHX;

HEOOXOANMOCTBHIO B (POPMHPOBAHWM HOBBIX 3HAHHM, B TOM 4Yuciie (HOPMYINPOBATh MIECH, MOHSTHS, TUIIOTE3bI 00 O0BEKTaX W SIBICHHUSIX, B TOM YHCIIE paHee HE M3BECTHBIX, OCO3HABAThH

JIeQUIUTEl COOCTBEHHBIX 3HAHWII M KOMIIETEHTHOCTEH, IIAHUPOBATh CBOC Pa3BHTHE; CIIOCOOHOCTHIO OCO3HABATh CTPECCOBYIO CHTYAlMIO, BOCIPHHUMATh CTPECCOBYIO CHTYalMIO KaK BBI30B,
TpeOyronmii KOHTpMEp, KOPPEKTUPOBATH MPUHUMAEMBbIC PEIICHUS U ICHCTBUS, (POPMYIIMPOBATh M OLIEHUBATh PUCKH U MOCIEACTBUS, (POPMUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJIBTATbI

MeranpeMeTHble Pe3yibTaThl OCBOCHHsSI MPOrpaMMbl ydeOHOro mnpeamera «MareMaTHKa» XapakTepH3yHOTCs OBJIAJCHHEM YHUBEPCAAbHBIMU NO3HABAIMEAbHbIMU Jellcmeusamu,
YHUBEPCANbHBIMU KOMMYHUKAMUBHBIMU 0eliCMEUAMU U YHUBEPCANbHBIMU Pe2YAATMUBHBIMU Jelicmeusmu.

1) YHugepcanvHble no3HasameavHsble delicmeus obecneuusarom @dopmuposarue 6a308blX KOZHUMUBHBIX npoyeccos obyuarouuxcs (oceoeHue memodos NO3HAHUS
OKPYAHCAoOUie20 MUpPa; NpuMeHeHUe N02UHeCKUX, UCC1e008aMenbCKUX onepayull, ymeHuil pabomamsw ¢ uHgopmayuetr).

ba3oBble JJoruueckue IlEﬁCTBPIH:

l. BBIABIATH W XapaKTePH30BaTh CYIICCTBCHHBIC NMPU3HAKH MAaTEMAaTHYECKUX OOBEKTOB, MOHSATHI, OTHOIICHWH MEXTy MOHATHIMHA; (OpPMYITHpOBAThH ONpEACICHUS IMOHATHH, yCTaHABIUBATH
CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAINN, OCHOBAHUS I 000OIIECHNS U CPAaBHEHHS, KPUTEPHUU TIPOBOIUMOTO aHAIIH3A;

2. BOCIPUHHUMATH, GOPMYITHPOBATH U TIPEOOPA30BBIBATE CYKIACHUS:
YTBEPAUTEILHBIC M OTPHUIIATCIIFHBIC, CAMHUYHBIC, YACTHBIC U OOIIUE; YCIOBHBIC,

3. BBIABIATH MaTeMaTHUECKHE 3aKOHOMEPHOCTH, B3aNMOCBSI3H M IPOTHBOPEUHS B (PaKTax, JTAHHBIX, HAOMIONCHUAX W YTBEPKACHUAX; IPEIIaraTh KPUTEPHH IJIs1 BBIIBICHUS
3aKOHOMEPHOCTEH U IIPOTUBOPEUUI;
JIeNIaTh BBIBOJIBI C MCIIONF30BAHUEM 3aKOHOB JIOTUKH, ISTYKTHBHBIX I HHAYKTHBHBIX YMO3AKITFOUCHUH, YMO3AKITFOUCHAN 110 aHAJIOTHI;

5. pa30uparh 10Ka3aTeNbCTBa MATEMATHUECKUX YTBEPKACHHH (IIPSMbIE U OT IPOTUBHOTO), IPOBOJUTH CAMOCTOSITEIHO HECIOKHBIE JI0KA3aTelIbCTBA MAaTeMaTHYECKHUX (DaKTOB, BBICTPAUBATh

apryMeHTalIluo, [IPUBOJIUTD IPUMEpPbI u KOHTPIPUMEPBI;
000CHOBBIBaTh COOCTBEHHBIC PACCYIKICHHS,;
6. BBIOMpATH CIOCOO perieHus yueOHOH 3a1auu (CpaBHUBATh HECKOJILKO BAPUAHTOB PEIICHUS, BRIOUPATh HAMOO0JICE MOIXOASIINIA C YIETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBarelbcKue AeiicTBHS:
1. MCcHoNB30BaTh BOMPOCHI KaK HMCCIENOBATEIBCKUI MHCTPYMEHT TO3HAHUS; (OPMYIUPOBATH BOIPOCHI, (DUKCHPYIOINIME MPOTHBOPEUHE, MPOOIEeMy, CAMOCTOSTENILHO YCTaHABINBATH HCKOMOE U
JaHHOE, (POPMHUPOBATH TMITOTE3Y, APIYMEHTHPOBAThH CBOIO MO3UIINIO, MHEHUE;

2. TMPOBOAUTH MO CAMOCTOSITEIHHO COCTABJICHHOMY IUIAHY HECIOKHBIN SKCIEPHUMEHT, HEOObIIOE MCCIICIOBAHNE TI0 YCTAHOBICHUIO OCOOCHHOCTEH MaTeMaTHuecKoro 0ObeKTa, 3aBUCUMOCTEMH
00BEKTOB MEXKITy COOOI;

3. caMOCTOsTEIbHO (HOPMYIUPOBATH OOOOIICHUS W BBIBOIBI 10 PE3yJbTaTaM MPOBEACHHOIO HAOIOACHUS, HCCIACIOBAHUS, OICHHBATh JOCTOBCPHOCTDH IMOJYUYCHHBIX PE3YyJIbTATOB, BBHIBOIOB W
000011IEHNI;

4. TpPOTrHO3MPOBATH BO3MOKHOE Pa3BUTHE IPOIIECCa, a TAKIKE BBIIBUTATH MIPEIIIOJIOKCHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHSIX.



Pa6ota ¢ MHdopMaumei:

BBISIBJISATH HEIOCTATOYHOCTh M U30BITOYHOCTH HH(OPMALINH, JaHHBIX, HEOOXOANMBIX JUISL PELICHHS 33/1a4H;
BBIOMpATh, AaHAITM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIIPETHPOBATh MH(POPMALIHIO PA3INYHBIX BUI0B U (GOPM IIPEACTABICHUS,;
BBIOMpaTh hopMy ITpeACTaBICHUS] HHPOPMALIMHU U HIUTIOCTPUPOBATH pelliaeMble 3a/1a9i CXeMaMH, JJiarpaMMaMi, HHON rpaKoi 1 UX KOMOMHAIIHSIMH;

A S A

OLICHUBATh HAJIEKHOCTh I/IH(I)OpMaIII/II/I IO KpUTCPpHUAM, NPCAITOKCHHBIM YUUTCIICM UIIN C(l)OpMyJ'II/IpOBaHHBIM CaMOCTOATCIIBbHO.

2) YHusepcaavbHble KOMMYHUKaMuUHbLe Oelicmaus obecneuusarm chopMuposaHHOCb COUUANbHBIX HABLIKOE 00YUAOUUXCS.
O6uweHue:

1. BocmpuHUMaTh U (HOPMYIMPOBATH CYKICHUS B COOTBETCTBUH C YCIOBHSIMHU U LIEIAMH OOIIEHHUS; CHO, TOYHO, IPAMOTHO BBIP@XKaThb CBOIO TOUKY 3PEHHS B YCTHBIX M NMHUCHMEHHBIX TEKCTaXx,
JIaBaTh MOSICHEHHUS 110 X0y PEIICHHUS 3a/1adH, KOMMEHTHPOBATH ITOMyICHHBIH Pe3yibTar;

2. B Xole OOCYXIEHHsI 33/1aBaTh BOIPOCHI 110 CYLIECTBY OOCYKHaeMOil TeMbl, MPOOIEeMbl, pellaeMoll 3ajauu, BBICKa3bIBaTh WJEH, HAICJICHHbIE HA MOWCK PEIICHHS; CONOCTABISTH CBOU
CY)KICHUSI C CY)KICHUSAMH JIPYTHX YYaCTHUKOB JMAJIOra, OOHAPYKMBATh Pa3jIniyne U CXOJCTBO MO3UIMN; B KOPPEKTHOU GopMe  (OpMYIIMPOBATh Pa3HOIIACHUS, CBOU BO3PAKEHHUS;

3. TpEeACTaBIATH PE3yIbTaThl PEIICHHS 3aJadd, SKCIIEPUMEHTA, WCCIIEIOBAHMS, POEKTAa; CaMOCTOSTEILHO BHIOMPATh (OpMAT BBICTYIUICHHUSI C YUETOM 3a/a4 MPE3CHTAMH U 0COOEHHOCTEH
AyJUTOPHUH.

CoTpyaHUYECTBO:

_ TIOHUMAaTh U MCIIONB30BaTh MPCUMYIICCTBA KOMAaHTHOW ¥ HHANBHYATBHOW paOOTHI IPU PEIICHNH YICOHBIX MaTeMAaTHUECKUX 3a]1a4; IIPHHUMATH Ie]Ib COBMECTHOH JESITeIbHOCTH, TUIAHNPOBATh
OpTaHU3aIII0 COBMECTHOM PabOTHI, pacIpeeNaTh BUALI padoT, JOTOBapHBaThCs, 00CYKIAaTh MPOIIECC M PE3yIIbTaT paboThl; 0000IIaTh MHEHUS HECKOIBKUX JIFOICH;
_ y4YacTBOBATh B TPYIIOBBIX (popMax paboTsl (00CyKACHNUSA, 00MEH MHEHHUSIMH, MO3TOBBIE IITYPMEI | JP.); BBIOIHATH CBOIO YacTh PaOOTH M KOOPAMHUPOBATH CBOU ACHCTBHS C APYTHMHU YWICHAMHU
KOMaH/IbI; OIICHUBATh Ka4eCTBO CBOETO BKJIaJa B OOIINIT MMPOAYKT IO KPUTEPHUAM, CHOPMYITHPOBAHHBIM yIYaCTHUKAMH B3aHMMOJICHCTBUS.

3) Yuusepcaavtble pecyasmueHsle delicmaus obecnewusarom GopmMupo8aHue CMblCA08bIX YCIMAHOBOK U HCUSHEHHBIX HAB8bIKO8 AUUHOCTIU.

CamoopraHusauma: CaMOCTOSITENIHO COCTaBIISATh IIJIaH, aJTOPUTM PEIICHUs 3a1a4yd (WM €ro 4acTbh), BBIOMpaTh CIOCOO pemIeHUs C YYETOM HMEIOLIMXCS PEeCYypcoB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATh BAPUAHTHI PEIIEHHUH ¢ y4ETOM HOBOM HH(OpMAIHH.

CaMOKOHTPO/Ib:  BiageTh CriocobaMu CaMOIIPOBEPKH, CAMOKOHTPOILS IIPOLIeCca U Pe3ysIbrara PEIIeH s MATEeMaTHICeCKON 3a/1a4u;

NPEeIBHACTh TPYIHOCTH, KOTOPBIE MOTYT BO3HHKHYTH IPU PEIICHHM 3a/ladd, BHOCHUTH KOPPEKTUBBI B JIEATEIBHOCTH HA OCHOBE HOBBIX OOCTOSTENBCTB, HAWIAEGHHBIX OIIMOOK, BBISBICHHBIX
TPYAHOCTEH;

OLICHMBATh COOTBETCTBHE pE3yJbTaTa IESTeNbHOCTH IOCTABJICHHON LIENU U YCJIOBHUSIM, OOBSCHSTH NMPUYMHBI JOCTH)KEHHS WJIM HEAOCTHIKEHHsS LIeJIM, HaXOAWUTh OIIMOKY, J1aBaTh OLIEHKY
NPUOOPETEHHOMY OTIBITY.

NMPEAMETHbLIE PE3Y/IbTATbI

[IpeameTHbIe pe3ynbrarel ocBoeHus [IpuMepHoii pabodeii mporpaMmsl 0 MaTeMaTHKE MTPEACTABICHBI O To1aM 00y4eHHs B CIESAYIOMINX Pa3ieiax IporpaMMbl B paMKaxX OTAEIBHBIX KypPCOB:
B 5— 6 kimaccax — Kypca «Maremaruka», B 7—9 knaccax — KypcoB
«Anrebpay, «I'eomerpus», «BepoaTHOCTb U CTaTUCTHKAY.

PazBuTHE TOrMYECKHUX MPEICTABICHUH U HABBIKOB JIOTHYECKOTO MBIIIJICHUS OCYILECTBIISIETCS Ha MTPOTSHKEHUHU BCEX JIET 00y4eHHsI B OCHOBHOI! IKOJIE B paMKaX BCEX HAa3BaHHBIX KypPCOB.
[Ipeamnomnaraercst, 4TO BBITYCKHUK OCHOBHOM IIIKOJIBI CMOXKET CTPOUTH BBICKAa3bIBAHUS W OTPHULAHMS BBICKA3bIBAHWH, PACIIO3HABATh MCTHHHBIC U JIOKHBIC BBICKA3bIBAHMS, IPUBOAUTH IIPHUMEPHI U
KOHTPIPUMEPHI, OBIAJICET MOHATHAMU: ONIPECICHUE, aKCHOMa, TEOPEMa, J0Ka3aTelIbCTBO — W HAYYNTCS MCIIOIb30BATh NX IPH BHIMOJHEHNH YIEOHBIX U BHEYUCOHBIX 3a/1ad.



PABOYAS TPOI'PAMMA YUEBHOI'O KYPCA «<MATEMATHUKAY. 5-6 KJIACCbI

HEJNX U3YYEHUSA YYEBHOI'O KYPCA

IIpHOPUTETHBIMH TIEIIAMH OOYUCHHUS MaTEMaTHKE B 5—6 KIaccax SBISIFOTCS:

1. npogomkeHre (HOPMUPOBAHUS OCHOBHBIX MATEMATUYECKUX [MOHSATHH (YMCIO, BEJIMYMHA, TIeOMETpHuecKkas (urypa), 00eCHeYMBAIOIIUX [PEEMCTBEHHOCTh M MEPCICKTUBHOCTD
MaTeMaTH4eCKOro 00pa3oBaHus 00yYArOLIIXCS;
pa3BHUTHE HHTEIUIEKTYAIBHBIX U TBOPUYECKHUX CIIOCOOHOCTEH 00YTatONIMXCs, TI03HABATEILHON aKTHBHOCTH, MCCIEI0BATENLCKUX YMEHHIA, HHTEpECa K H3YUECHUIO MaTEMaTHKI;

3. mojBejeHKE 00YUAIONIMXCS HA JTOCTYITHOM JUIS HUX YPOBHE K OCO3HAHMIO B3aMMOCBSI3M MaTEMATHKH U OKPYIKAIOLIEr0 MUPA,;
(hopmupoBanue GyHKIIMOHAILHONH MAaTEMATHYECKON TPAMOTHOCTH: YMEHHUsI PACTIO3HABATH MATEMATHUECKUE OOBEKThI B PEAIbHBIX )KU3HEHHBIX CUTYAIHUSX, IPUMEHIThH OCBOCHHbBIC YMEHUS IS
PElICHNUS TPAKTUKO-OPHUEHTUPOBAHHBIX 3144, HHTEPIIPETUPOBATH MMOJIYUYEHHbBIE PE3YJIbTAThl U OICHUBATH UX HA COOTBETCTBHE MPAKTUYECKON CUTYAIHH.

OCHOBHBIE JIMHUM COJCpP)KaHHs Kypca MaTeMaTukd B 5—O6 Kiaccax — apu(MeTHyeckas 1 TeOMeTpHUeCcKasi, KOTOpbIe pa3BUBAIOTCS IapajlIesIbHO, KaK/as B COOTBETCTBUU ¢ COOCTBEHHOM
JIOTMKOH, OZIHAKO, HE HE3aBHCUMO OJ[HA OT JIPYTOif, @ B TECHOM KOHTAKTe M B3aUMOJICUCTBHU. Takxke B Kypce MPOMCXOANT 3HAKOMCTBO C AJIEMEHTaMH areOpbl M ONUCATENIbHON CTaTHCTHKH.

Wzydyenne apudmMeTndeckoro Marepransa HAUMHACTCS CO CHCTEMATH3allUHM M Pa3BUTHS 3HAHWH O HATypaJbHBIX YHCIAX, MTOMYYCHHBIX B Ha9aJIbHOW mIkose. IIpw 3TOM COBEpIIEHCTBOBAHHE
BBIYHCIINTEILHON TEXHUKH U (DOPMHUPOBAHUE HOBBIX TEOPETHUECKUX 3HAHWN COYETACTCS C PA3BUTHEM BBIUMCIUTEILHOMN KyIBbTYphl, B YaCTHOCTH ¢ 00yUSHUEM MPOCTEHIITNM MPHEMaM PUKHUIKH 1
OLICHKH PE3yJIbTaTOB BEIUUCIICHNUIL. V3ydeHne HaTypalbHBIX YUCEN MTPOJOIDKACTCS B 6 KJlacce 3HAKOMCTBOM C Ha4aJ bHBIMHU MTOHSATHSIMH TEOPUH JEITUMOCTH.

Jpyroii KpyIHbIil OJI0K B cozepkaHiu aprudMeTnyeckoi TMHUE — 310 Ipobu. Havano n3ydeHus: 0ObIKHOBEHHBIX M JACCATHYHBIX po0eii OTHECEHO K 5 kitaccy. DTo NepBblil ATall B OCBOCHUU
JIpoOeif, Korna MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMM MICSMH, TOHATHSAMHU TeMbl. [Ipr 3TOM paccMOTpeHne 0OBIKHOBEHHBIX APOOEH B MOTHOM 00BEME NMPEAIIECTBYET H3YUCHHIO JIECITUUHBIX
JIpoOeif, 9To 1esecoo0pa3Ho ¢ TOYKH 3PEHHUS JOTUKH M3JIOKEHHs YMCIOBON JIMHHUM, KOTAA MpaBWiIa ACHCTBUI C AECATHIHBIMH APOOSIMH MOKHO OOOCHOBAaTh YK€ M3BECTHBIMH aJTOPUTMAMHU
BBITIOJTHEHMS JICHCTBHUI ¢ OOBIKHOBEHHBIMH APOOSMH. 3HAKOMCTBO C JECSITHYHBIMH APOOSIMH PACIIUPUT BO3MOXKHOCTH JUIS TIOHUMAHNUS 00Yy9aIOIINMICS TIPUKIIAHOTO MPUMEHEHNST HOBOH 3aICH
MIPY M3yYCHUH JPYTHX MPEAMETOB U IPH IPAKTUIECKOM UCIIOIb30BaHNH. K 6 Ki1accy OTHECEH BTOPOH 3Tan B U3y4EHHH APOOEii, T1ie MPOMCXOANT COBEPIICHCTBOBAHNE HABBIKOB
CpaBHEHUs U IpeoOpa3oBaHmst APOOEH, OCBOCHNE HOBBIX BHIYMCINTENIBHBIX AJITOPUTMOB, OTTAYMBAaHNE TEXHUKH BBIYHCICHUH, B TOM YMCIIE 3HAUCHNH BBIPAKEHUH, COlepKanX 1 OOBIKHOBEHHBIE,
U JIECSITUYHBIE IPOOH, YCTAHOBJIICHHUE CBSI3€H MEXly HIMH, PACCMOTPEHUE IIPUEMOB PELICHUs 3a/1ad Ha A1poOu. B Havase 6 Ki1acca MpOUCXOIUT 3HAKOMCTBO € TIOHATHEM IPOICHTA.

OCOOEHHOCTBIO M3YYEHHS IMOJOKUTEIBHBIX W OTPHULATENILHBIX YHCEN SIBJSIETCSl TO, YTO OHHU TaKKe MOTYT pacCMaTpUBAThCs B HECKOJIBKO ITanoB. B 6 kiacce B Havaje M3y4eHUS! TEMBI
«I[lonoxurenbHble U OTpHUUATC/IBHBIC YUCJIa» BBIACIACTCA IMOATEMA «Ilem)le qyuciia», B paMKax KOTOpOﬁ 3HAaKOMCTBO C OTPHULATCIIBHBIMU YHUCIAMH H HGFICTBI/IHMI/I C IOJIOKHUTCIbHBIMU U
OTPHULIATEIFHBIMHU YHCIAMH TIPOUCXONT HA OCHOBE COAEPIKATEIBHOTO MOAX0/Aa. DTO MO3BOJISIET HA JOCTYITHOM YPOBHE MO3HAKOMHTD YYAIXCS MPAKTHYECKH CO BCEMH OCHOBHBIMU MOHITHAMHU
TEMbI, B TOM YHCJI€ U C IIPAaBWIAMH 3HAKOB IIPH BBIIOIHEHUH apU(PMETHYECKUX AeHCTBUI. M3yueHne pannoHaIbHBIX YHCEN Ha 3TOM HE 3aKOHUYMTCS, a OyleT NPOAOIDKEHO B Kypce anreOpsl 7
Kjacca, 4TO CTAHET CIEAYIONIMM MPOXOAOM BCEX NPHHIMIHAIBHBIX BOMPOCOB, TEM CaMbIM pa3[eleHHEe TPYAHOCTEH oOJierdaeT BOCTPHATHE MarepHaia, a paclpeelcHHE BO BPEMEHHU
CIIOCOOCTBYET MPOYHOCTH MIPHOOPETACMBIX HABBIKOB.

[Tpu oOyueHHM peleHnIo TeKCTOBBIX 33j1au B 5—O6 Kilaccax UCIMOJb3YIOTCs apudMeTniyeckue npueMbl petieHus. TeKkcToBbIe 3a/1a4u, peraeMble IPH 0TPAOOTKE BHIYUCIUTENILHBIX HABBIKOB B
5—6 kmaccax, pacCMaTpUBAIOTCS 334a4X CIIEAYIOIINX BUOB: 3aa491 Ha
JBIDKCHHE, Ha YacTH, HA TOKYIIKM, Ha padoTy M IPOM3BOIUTEIHHOCTb, Ha IPOIEHTHI, HA OTHOLIEHUs M Iponopuuu. Kpome Toro, oOydarommecs: 3HaKOMSTCSI C TIPHEMaMHU pEeIIeHHs 3a/ad
nepe0GOpOM BO3MOXKHBIX BapUAHTOB, ydarcsi paborars ¢ HH(OpMaIiel, mpeacTaBIeHHON B (hopMe TaOIMIl MIIH AUarpaMM.

B IlpumepHoi#i pabodeii mporpamMme TpeaycMOTpeHO (HOPMHPOBAHUE IPOIEACBTHUCCKUX alTreOpamdecKuX IPeACTaBIeHUH. bykBa Kak CHMBOJN HEKOTOPOTO YHCIIA B 3aBHCHMOCTH OT
MaTeMaTH4eCKOro KOHTEKCTa BBOJUTCS ITOCTETNIEHHO. byKBeHHAs: CHMBOJIMKA IIUPOKO MCIONB3YeTCs PEKAE BCEro AL 3aIlMCH OOIINX YTBEPXKICHUN M MPEIOKEHUH, (POPMYII, B YaCTHOCTH AJISt
BBIYHCIICHHS TE€OMETPHUYECKHUX BEJIMUNH, B KAYECTBE «3aMECTUTEIISH» YHCIIA.



B kypce «Maremarukm» 5—6 KJIaccoB IpeJACTaBieHa HAVIsHAs EOMETpHs, HAlpaBJeHHAs Ha Pa3BUTHE OOPAa3HOTO MBIIIJICHUS, MPOCTPAHCTBEHHOTO BOOOPAKEHMS, N300pa3UTEIIbHBIX
yYMEHHUH. OTO BaKHBIN 3Tall B U3YYCHUH T€OMETPHH, KOTOPBIA OCYIICCTBIACTCS HA HAIVISIHO-IPAKTHYECKOM YPOBHE, OIIMPAETCs Ha HATMIAAHOOOpa3HOe MBIIUIeHHe oOydaromuxcs. bonbmas posis
OTBOANTCSI MPAKTUYECKON JESTENbHOCTH, OIBITY, SKCIIEPUMEHTY, MOACIMPOBaHMIO. OOydarommecs: 3HAKOMSITCS C TEOMETPUUECKUMU (HUIypaMH Ha IUIOCKOCTH M B INPOCTPAHCTBE, C HX
MPOCTEHITIMA KOH(UTYpaIMAMH, y4aTcs W300pakaTh WX Ha HEMTMHOBAHHON M KIeT4aToi Oymare, paccCMaTpHBAIOT WX NPOCTEHIINe cBOWcTBa. B mporiecce M3ydeHns HAISITHOW TeOMETPHH
3HaHWS, MTOJIY4YEHHbIC 00YyJaIOIMMNUCS B HAYAIbHOHN IIKOJIE, CHCTEMATU3UPYIOTCS U PACIIAPSIOTCSL.

CoracHO y4eOHOMY IUIaHy B 5—06 Kilaccax HM3ydaeTCsi HHTCIPHUPOBAHHBIN mpenmeT «Maremarrukay, KOTOPBIA BKIIOYACT apu()METHUCCKUN Marepual U HArIAAHYH TCOMETPHIO, a TAKKe
MIPOTIEACBTUYCCKIE CBEICHUS U3 aNreOpsl, IIEMEHTHI JIOTHKH U Hadajla OMICATeIbHON CTaTHCTHKY.
Y4eOHbIH M1aH HA U3yYEHUE MATEMATUKU B 5—6 KJlaccax OTBOJIUT HE MCHEE 5 y4eOHBIX YacOB B HECIIO B TEYCHUE KaXIOT0 roja 00y4ueHus, Bcero He MeHee 340 yueOHBIX 4acoB

COAEPKAHUE YYEBHOI'O KYPCA (I10O 'OAAM OBYYEHMUS)

5 kaacc
Hamypanonuvie yucaa u uyno

Harypanpraoe gucino. Psan Hatypansabix grcen. Yucno 0. 3o0pakeHne HaTypalbHBIX YHCeT TOYKaMH Ha KOOPIMHATHOH (YHCIOBOI) TIPSMOU.

HOSI/IHHOHHaH cUCTeMa cuuciieHus. PuMmckas HyMEpalus Kak InpumMep HGHO3I/IHHOHHOﬁ CUCTEMBbI CUUCJICHUA. I[eCﬂTI/I‘IHaSI CUCTEMA CUUCIICHUA.

CpaBHCHHE HATypalbHBIX YHCEJ, CPABHCHHE HATypaJbHBIX ducel ¢ HyiaeM. CrocoObl cpaBHeHMs. OKpyIIeHHE HaTypalbHBIX drced. CIoKeHHe HaTypallbHBIX YHCET, CBOWCTBO HYIIS IPH
CIIOKCHHH. BhIlUnTaHuWe Kak JCHCTBUE, OOPATHOC CIIOKCHUIO. YMHO)KCHUC HATYPalbHBIX YHCEN;, CBOMCTBA HYJS W CAMHUIIBI PH YMHOXCHUU. JleNieHrne Kak JieiicTBrUEe, 00paTHOE YMHOKCHHUIO.
KoMIioHeHThI JEHCTBHIA, CBsI3b MeXay HuUMHU. [IpoBepka pe3yiabrata apudmMeTHdeckoro aedcTBus. llepeMecTUTENIbHOE M COUYCTATEIbHOEC CBOMCTBA (3aKOHBI) CIOKEHUS M YMHOXKCHHS,
pacrpeennTeNTbHOe CBOUCTBO (3aKOH) YMHOKEHHUS.

HWcnonp3oBanne OyKB i 0003HAYCHHUS HEM3BECTHOTO KOMIIOHEHTA U 3aIMCH CBOMCTB apu()METHICCKUX ICHCTBUI.

Jlenutenu v KpaTHBIE YKCIIA, pa3oXKeHHe Ha MHOXUTENHU. [IpocThie u cocTtaBHble uncna. [Ipusnaku aenumocTu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTkoMm.

CrerneHb ¢ HaTypaldbHbIM MIOKa3aTeaeM. 3alich YUCHIa B BUJIE CYMMBI Pa3psiIHbIX ClaraeMbiX.

UucnoBoe BblpakeHHe. BplunciaeHne 3HaYeHUH YUCIOBBIX BBIPAXKEHUH; OPSAOK BBIIOJHEHUS 1eHCTBUM. Vcronb30BaHre IPpYU BBIYUCIEHUSIX IEPEMECTUTEIBLHOTO U COUETATEIILHOTO CBOMCTB
(3aKOHOB) CITOKEHHUS M YMHOXKCHHS, PACTIPEICIUTEIFHOTO CBOMCTBa YMHOKEHHS.

Jlpoou
[Tpencrasienue o apobu Kak criocode 3amucy 4acTu BesnnunHbl. OObIKHOBEHHBIE JipoOu. [IpaBuibHBIe M HenpaBHIbHbIE 1poOu. CMmemanHas Apo0Ob; MpecTaBlIeHne CMELIaHHON Ipo0H B

BUJIC HETIPABUWIILHOW APOOH U BBIJICIICHHE IEJION YaCTH YUCIIa U3 HENPaBUIIbHOM npodu. M300pakeHue ApoOeii ToOUKkaMu Ha YHCI0BOM npsiMoit. OCHOBHOE CBOMCTBO 1podu. CokparieHue qpooeii.
[TpuBenenne npodu k HOBOMY 3HaMeHarelo. CpaBHEHHE TPOOEH.

CrnoxeHue 1 BRIYUTAaHUE Ipo0Oeii. YMHOKEHHE U IeTIeHne Tpobeit; B3auMHO-00paTHbIe 1poon. HaxokaeHne 9acTH 1esIoro U IEI0T0 MO €ro YacTH.

Hecstuunast 3amuck apoOeit. [IpencrapneHue necsTHyHON ApoOU B BHIC OOBIKHOBCHHOW. M300pajkeHHE NECATHYHBIX JApoOCH TOUKaMU Ha YHCIOBOW mpsiMmod. CpaBHEHHUE JCCSTHYHBIX
Jpobeit.

Apudmernueckue ASHCTBUS C AECATUIHBIMU Jpo0siMu. OKpyTIeHUE AeCATHUHBIX IPOOCI.

Pewernue mexcmoswix 3a0au
Pemenne TexcToBhIX 3aaa4 apI/I(l)MeTI/I‘IeCKI/IM crocoboM. Perrenune Tornueckux 3ana4. Perenue 3amaq nepe60p0M BCE€X BO3MOKXHBIX BApUAHTOB. Hcnonb3zoBanue Ipyu pCUICHUM 3a1a4 T36J'II/III

" CXCM.



Pemenne 3ama4, comepKamiux 3aBUCHMOCTH, CBSI3BIBAIOIIME BEJIUYUHBI: CKOPOCTh, BPEMsl, PACCTOSHHE; LIEHa, KOIUYECTBO, CTOMMOCTh. EJMHUIBI M3MEpeHHs: Macchl, 00bEMa, LICHBI;
paccTosHuUs, BpeMEHH, CKOPOCTH. CBsI3b MKy SIMHUIIAMH U3MEPEHUS KaXK10i1 BETHIUHBI.
Pemenne 0CHOBHBIX 3a/1a4 Ha JPOOH.

[IpencraBnenne JaHHBIX B BUAE TaOIHII, CTOJIOYATHIX AUATPaAMM.

Haznaounasn zeomempusn

Harnsiiable npencrasienus o GuUrypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPE3OK, JIyd, yroJ, JIOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, KpyT. Yroi. IIpsiMoii, ocTpbiii, Tyoil U pa3BEepHYTHIN
YIVIBL.

JlnHa oTpe3ka, MeTpHYeCKHUE SIMHUIBI JUTMHBL. J[THa ToMaHoii, IepuMeTp MHOTOYTOJIbHUKA. V3MepeHne 1 TOCTPOEHHE YITIOB € IIOMOIIBIO TPAHCIIOPTHDA.

Harsasele npencraBieHus 0 GUrypax Ha INIOCKOCTH: MHOTOYTOJIBHUK; MIPSIMOYTOJIBHUK, KBaIPaT; TPEYTOJIBHUK, O PABEHCTBE QHUTYD.

N3o0paxenue ¢uryp, B TOM 4mcie Ha kierdartoil Oymare. [locrpoenne koHUrypamuii U3 4acTell mpsMoi, OKpY)KHOCTH Ha HEJIMHOBAaHHOW M Kierdaroi Oymare. Vcronb3oBaHne CBOMCTB
CTOPOH H YIJIOB MPSIMOYTOJIbHUKA, KBaIpaTa.

[Tomane NpsIMOYTOJIbHUKA ¥ MHOTOYTOJIBHUKOB, COCTABICHHBIX U3 MPSIMOYTOJILHUKOB, B TOM YHCIIE PUTYD, H300paKEHHBIX Ha KJIeT4aTroi Oymare. EAMHUIIBI M3MepeHHs TUIOMIAIH.

Harnsassle nmpencTaBieHus 0 IPOCTPAHCTBEHHBIX (DUrypax: MPSIMOYTOJIBHBIN MapauieNenurnes, Kyo, MHOTOIPaHHHUKH.
N3o0pakeHne nMpocTeHnX MHOTOrpaHHUKOB. Pa3BepTku kyOa u napautenenumena. Co3nanne Mozeaeld MHOTOTpaHHHUKOB (M3 Oymaru, IpOBOJIOKH, TUIACTHUIIMHA U . ).

O0BEM IPSIMOYTOIHLHOTO TTapajurenenunena, kyoa. EquHums! m3smeperns oobpeMa.

6 KJIace
Hamypanonsie uucna
Apudmerndeckne AeHCTBHUS ¢ MHOTO3HAYHBIMU HATypaJIbHBIMU YnCIIaMH. UHCIIOBBIE BRIPAYKECHNUS, TOPAIOK JCHCTBUIA, NCTIONb30BaHHE

cko0ok. Mcrosnp30Banne py BEIYUCICHUSX TIEPEMECTUTEIBHOTO M COUETATEIbHOTO ~ CBOWCTB CIIOXKCHUS u YMHOXKEHHUSI, PACIPEAETUTENBHOTO CBOUCTBA YMHOKEHHUS.
OkpyIieHue HaTypajibHbIX YUCEIL.

Jlenurenu v KpaTHbIC YUCIIa; HAMOOJBIIUI OOIIUI AETUTENh 1 HAMMEHbIIee 00Iee KpaTHoe. JennMoCcTh CyMMBI U Tpou3Be/ieHus. JleneHue ¢ ocTaTkoM.

Jlpoou
OO0bIKHOBEHHAs p0o0b, OCHOBHOE CBOWCTBO ApOoOH, COKpamieHne apodei. CpaBHEHHE M yIIOpsAAOYMBaHKE ApoOeil. Perenne 3amad Ha HAX0KACHNE YacTH OT LIEJIOTO U IIEJIOTO 110 €T0 YaCTH.
JpoOHoe umciio Kak pesynbrar aeineHus. [IpencraBieHHe DecATHYHON OpoOM B BHIC OOBIKHOBEHHOW APOOM M BO3MOMKHOCTBH IIPEACTABICHUS OOBIKHOBEHHOH IpOOW B BHIE ACCATUYHOM.
JecsaTrunble ApoOU U MeTpHYecKas cucremMa Mep. Apudmernyeckue AeHCTBHS M YUCIOBBIC BRIPAKCHHS C OOBIKHOBEHHBIMH H JICCSTHYHBIMH IPOOSMU.

Otrorrenue. JleneHue B 1TaHHOM OTHOIIEHHH. Maciuta0, mponopius. [I[puMeHeH e PONOPLXi PH PEIICHUH 3a7ad.

Ilonstne IMPpOICHTA. Brrunciaenne MNpOHUCHTa OT BCJIWYUHBI U BCIWYHUHBI 11O ee IIPOLCHTY. BBIpa)KCHI/Ie MMPOUCHTOB ACCATUYHBIMU HpO6HMI/I. Pemenne 3aa4 Ha MPOLCHTHI. BI)Ipa)KeHI/Ie
OTHOIICHUS BCJINYUH B MMPOLUCHTAX.

Ionoxcumenvusle u ompuuyameilbHble Hucia

[TonoxxurensHble W oTpunarenbHble uncna. Llesple uncnma. Momynbs uucia, TeoMeTpUdeckass MHTEeprpeTanus Moayirs ducia. M3o0paxeHue 4ucen Ha KOOPAMHATHOM NpsiMoil. UYucioBble
npoMexyTku. CpaBHeHHE yncen. AprudMeTnyeckne IeHCTBHS C MOJIOKUTEIEHBIMHA U OTPHLIATEIIEHBIMH YHCIIAMH.
[IpsmoyronmpHast cucTeMa KOOpIMHAT Ha TUIOCKOCTH. KoopArHATEI TOYKHM Ha TTOCKOCTH, abcicea U opauHaTa. [loctpoenue Touek u Guryp Ha KOOPAMHATHOH IIOCKOCTH.
bykeennvie gvipascenun
[Tpumenenne OyKB JUIsi 3allMCH MaTeMaTHUYECKHX BBIp@KEHHH W TpeuiokeHHid. CBOWCTBAa apU(pMETHYECKHX JIeHCTBHH. ByKBEHHbBIC BBIPQXKEHMSI W YHMCIIOBBIE ITOJICTAHOBKU. ByKBEHHBIE
paBeHCTBA, HAXOXK/ICHHE HEU3BECTHOTO KoMIIOHeHTa. Dopmysibl; GopMysIbl EpUMeTpa U IUIOLIAH IPSIMOYTOJIbHUKA, KBaIpara, 00beMa napauieenuneia u Kyoa.



Pewenue mexcmogwix 3a0au
Pemienne TeKCTOBBIX 3a71a4 apudmMeTHdeckuM criocodom. Perenne nornyeckux 3aj1au. Pemenne 3aga4 nepeGOpoM BCeX BO3MOKHBIX BAPHAHTOB.
Pemenne 3amay, copepKalux 3aBUCHMOCTH, CBSI3BIBAIOIINX BEJIMUYMHBL CKOPOCTh, BPEMs, PACCTOSHHE; IIEHA, KOJIMYECTBO, CTOMMOCTH; IPOM3BOANUTEIBHOCTH, BpEMs, 0OBEM palOTHI.
EnuHume! nsmepeHus: Macchbl, CTOMMOCTH; PACCTOSIHUS, BpDEMEHH, CKOPOCTU. CBsI3b MEXAy €UHULAMH U3MEPEHUS KaXK 101 BETUUUHBI.
Pemenne 3ana4, cBA3aHHBIX C OTHOILICHUEM, IIPOMOPLIHUOHAIFHOCTBIO BETMUHNH, IPOLICHTAMH; PEIICHNE OCHOBHBIX 3aJa4 Ha Apo0H U mponeHThl. OneHKa U MPUKNAKA, OKPYITIEHUE Pe3ynbTaTa.

CocraBieHne OyKBEHHBIX BBIPDAXKCHHUH IO YCIIOBHIO 3amadu. lIpencraBieHne NaHHBIX C MOMOIIBIO Tabnui U auarpamm. CronOuareie AuarpaMMbl: UT€HHE W MOCTpoeHHe. UTeHHne KpyroBBIX
JMarpaMm.

Haznaonan ceomempus

Harnsimabie npencrapieHus 0 GUrypax Ha INIOCKOCTH: TOYKA, IPsiMasi, OTPE30K, JIyY, YToJl, IOMaHasi, MHOTOyTOJIbHUK, YETHIPEXYTOJIbHUK, TPEYTOJIILHUK, OKPY)KHOCTD, KPYT.

B3anmHOe pacmonokeHHe IBYX MPSAMBIX Ha IDIOCKOCTH, MapajlieIbHBIC TPSMBIE, TEPIICHANKYIIIPHBIC TIPsAMBIC. MI3MepeHne pacCTOSHUI: MEXTy IBYMs TOYKaMH, OT TOYKH JI0 MPSIMOIf; [UTHHA
MapIIpyTa Ha KBaJIpaTHOH CETKE.

M3MepeHne W TOCTPOCHHE VYIJIOB C IIOMOINBIO TPAHCIOPTHPAa. BUABI TPEyroNbHUKOB: OCTPOYTONBHBIN, MPSAMOYTONBHBIA, TYMOYTOJBHBIN, pPaBHOOCIPEHHBIH, PaBHOCTOPOHHHM.

YeTbIpeXyroabHUK, IPUMEPHI YETHIPEXYTOIbHUKOB. [IpsIMOYTONIBHHK, KBaJpaT: MCIIOIb30BAaHNE CBOICTB CTOPOH, YIVIOB, AMaroHaiei. M300paxeHne reoMeTpudeckux (Gpuryp Ha HEIMHOBAHHOMN
OyMmare ¢ ICIOIB30BaHIEM IMPKYJISL, IMHEHKH, YTOIbHNKA, TpaHcropTupa. [locTpoenns Ha kineTyaroii Oymare.

[TepumeTp MHOTOyTONBHUKA. [loHATHE TUTOMAMM (GUTYPBI; €AMHUIIBI K3MEpEHHs TuToaan. [IpuomnkéHHoe n3MepeHHe mIomaan GUryp, B TOM YHCIIE Ha KBaJIPaTHOW CETKE.
[pubnmkéHHOE U3MEPEHUE [UTUHBI OKPYXHOCTH, TUIOLIA/IH KPyTa.
CumMeTpust: eHTpalibHas, 0CeBasi U 3ePKaJIbHAsE CAMMETPHH.
[TocTpoeHne cUMMETPUYHBIX HUTYD.
Harnmsiisble mpecTaBiIeHusi 0 POCTPAHCTBEHHBIX (BUTypax: mapauiesienues, Kyo, Ipu3Ma, mupamMu/ia, KOHyc, IWIMHID, map u chepa. M3o0paxkenue npocTpancTBeHHBIX (uryp. [Tpumepsl
Pa3BEPTOK MHOTOIPAHHUKOB, IIMIHH/PA U KOHyca. Co3iaHre MOJIeliel TPOCTPaHCTBEHHBIX (DUTyp (M3 Oymaru, MpOBOJIOKH, TUIACTHIIMHA | JIP. ).
[ToustHe 00bEMa; eIUHUIIBI U3MEPEHUs 00bEMa. OOBEM IPSAMOYTOIBHOTO HapaIeeHIeaa, Kyoa.

IJIAHUPYEMBIE IIPEJIMETHBIE PE3YJIGTATBI OCBOEHUSI PABOYEM ITPOI'PAMMBI KYPCA (11O 'OJIAM OBYUYEHU )

OcBoenne yueOHoro Kypca «MaremaTrnkay B 5—6 KjlaccaX OCHOBHOM IIKOJIBI JIOJDKHO 00ECIIeUHBATh IOCTHKEHUE CIIEAYIONINX MTPEAMETHBIX 00pa30BaTeIbHBIX PE3Y/IbTaTOB!
5 kmace

Yucna u evluucnenus
[ToHuMaTh U MPaBUIILHO YHOTPEOIISTh TEPMUHBI, CBSI3aHHBIE C HATYPAIbHBIMH YHCIIAMH, OOBIKHOBEHHBIMH U JIECITUUHBIMH APOOSMH.
CpaBHUBATH U YIIOPSAOUMBATH HATYPAIbHBIC YHCIIA, CPABHUBATH B IPOCTEHIINX CITydasix OOBIKHOBEHHBIE APOOH, IECSITUYHBIC TPOOH.
CoOTHOCUTH TOYKY Ha KOOPAMHATHOH (YHCIOBON) MPSIMOM C COOTBETCTBYIOIINM €1 YHCIOM M N300paXkaTh HATYpaJbHBIC YUCIIA TOYKAMH Ha KOOPIUHATHOHN (YMCIIOBOI) IPSAMOH.
BeimonuaTe apumMeTndeckue eHCTBUS ¢ HATYPaIbHBIMH YHCIIAMH, C OOBIKHOBEHHBIMH JPOOSIMU B IPOCTEHIINX CITydasX.
BhINOMHATE IPOBEPKY, MPUKUAKY PE3YIbTaTa BEIYUCICHUH.

S kB =

OKpyDIIATh HaTypajbHBIC YUCTIA.

Pewenue mexcmosoix 3a0ay
1. Pemiars TEKCTOBBIC 3a1a4u apU(YMETHUCCKUM CIIOCOOOM M C TIOMOIIIBIO OPTaHW30BAHHOTO KOHEUHOT'O Iepedopa BceX BO3MOKHBIX BAPHAHTOB.
2. Pemars 3a1a4u, colepKaniue 3aBHCUMOCTH, CBS3BIBAIOIINE BETHMYUHBI: CKOPOCTb, BPEMsI, pACCTOSIHUC; [IEHA, KOJTHYECTBO, CTOUMOCTb.
3. MHcmonb30oBaTh KpaTKHE 3aIMCH, CXEMBbI, TAOJIUIIBI, 0003HAYCHHUS TTPH PEIICHNUH 3a]1a4.



4. Tlomp30BaThCsl OCHOBHBIMU CAMHUIIAMU U3MEPCHUA: LICHBI, MACChI; paCCTOSAHUA, BPEMEHU, CKOPOCTH; BhIpAXKaTb OAHU CIVUHUIBI BEJIMYNHBI YEPE3 APYyTruUc.

5. H?)BJ'IGK&TB, AHAJIM3UPOBATH, OLICHUBATH I/IH(I)OpMaIII/IIO, MNpeACTaBJICHHYO B Ta6nnue, Ha CTOJIOUaTOM AuarpaMmme, HUHTCPHPETUPOBATL NPECACTABICHHBIC JAHHBIC, UCIIOJIb30BATh JaHHBIC IIPHU
pCuICHUM 3a1a4.

Haznaonan ceomempus
[Tonp30BaTbcs TEOMETPUIECKUMH MOHATHAMHE: TOUKA, IPSIMast, OTPE30K, JIyd, YToJl, MHOTOYTOJIbHUK, OKPYXHOCTb, KPYT.
[TpuBOANTH PUMEPBI 0OBEKTOB OKPYIKAIOLIETO MUPA, UMEIOIINX (POPMY U3YUEHHBIX T€OMETPUUECKUX (QUTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO C YITIAMHU: BEPIIMHA CTOPOHA; C MHOTOYTOJIbHUKAMU: YTOJI, BEPIINHA, CTOPOHA, AUAarOHalIb; C OKPYKHOCTBIO: PAJIyC, TUAMETP, LIEHTD.
M306pakaTh n3ydeHHbIC TeOMETpHUYCCKUE (PUTYPHI Ha HETMHOBAHHOH M KJIeT4aToi OyMare ¢ MOMOIIBIO ITUPKYIS U INHEHKH.

Haxonuts ATUHBI OTPE3KOB HEMOCPEICTBEHHBIM U3MEPEHHEM C MIOMOIIBIO JIMHEHKH, CTPOUTh OTPE3KHU 3a1aHHON JIMHBI, CTPOUTH OKPY’KHOCTB 3aJaHHOTO pajnyca.
Hcnonb30BaTh CBOWCTBA CTOPOH U YIVIOB MIPSIMOYTOJbHUKA, KBaApaTa sl UX HOCTPOEHHMSI, BHIYUCIEHUS IOIAAN U IEPUMETPA.

BeIumciaTs nepuMeTp U IUIolas KBaapara, mpsMoyrojibHUKa, (GUryp, COCTaBICHHBIX U3 IIPSIMOYTOJIbHUKOB, B TOM Ynciie Gpuryp, n300pakEeHHbIX Ha KIIeTYaToil Oymare.
[Tonp30BaThCsl OCHOBHBIMU METPUUECKUMU €MHALIAMH U3MEPEHUS JUIMHBIL, TUIOLAN; BBIPA’KaTh OJHU €IUHHIIBI BEITHUUHBI Ue€pe3 pyTHUe.

Pacnoznasarb napajijiesenumnes, KyO, HCTIOTF30BaTh TEPMHIHOJIOTHIO: BEpPIINHA, PeOpO rpaHb, U3MEPEHNUS; HAXOIUTh N3MEPEHUS Mapaueenunena, Kyoa.

0. Bprauciars 00beM Ky0a, mapauiesenuIieia Mo 3aJaHHbIM H3MEPCHUSIM, ITOJTb30BATHCS SAMHUIIAME U3MEPEHIS 00heMa.

I.

= R IR U

Pemares HecnoxxHbIC 3a7a9H Ha U3MEPCHUE TCOMETPHUUCCKUX BECJINYUH B ITPAKTUUYCCKUX CUTYaAIlUAX.

6 xkiacc
Yucna u gvluucnenusn
1. 3HaTh U MOHUMATh TEPMUHBI, CBI3aHHBIC C PA3INYHBIMUA BUIAMHU YKCEI U CIIOCOOAMH MX 3aIHMCH, IEPEXOTUTH (€CIIH 3TO BO3MOXKHO) OT OJHOU (hOPMBI 3aIKCH YUCIIA K IPYTOM.
2. CpaBHHBaTh U YIOPSIOYUBATH IIEJIBIC YHCIIA, OOBIKHOBEHHBIC H ACCSTUIHBIC P00, CPaBHUBATh YHCIIA OJHOTO H PA3HBIX 3HAKOB.

3. BBIHOJ'[HS{TB, coyerad YCTHBIC W TIMCbMCHHBIC HpI/IéMBI, apI/I(bMCTI/IquKI/Ie lleﬁCTBI/Iﬂ C HaTypaJbHBIMH W LECJIBIMH YHCIIaMU, OOBIKHOBEHHBIMH U JCCATUYHBIMU )IpO6HMI/I,
TIOJIOKUTEIIbHBIMU U OTPULATEIIbBHBIMU YN CIIaMHU.

4. BBIYUCIATH 3HAYCHUS YHUCIOBBIX BBIPAKCHUI, BBHINOJIHATH MPHUKHUIKY M OICHKY PE3yJbTaTa BBIYUCICHHIA, BBIOJIHATH MPEOOPA30BAHUS YHCIOBBIX BBIPAKCHUI HAa OCHOBE CBOWCTB
apu(PMETHICCKUX JICUCTBUIA.

5. CoOTHOCHUTH TOYKY Ha KOOp,Z[HHaTHOﬁ HpﬂMOﬁ C COOTBCTCTBYHOIIIUM €U YHCIIOM ’ I/I306pa)KaTL 4qHucjia TOYKaMu Ha KOOp,Z[I/IHaTHOfI Hp?[MOfI, HaXoAuTb MOAYJIb YHCJIA.

6. COOTHOCUTBH TOYKH B HpﬂMOyFOJ'IBHOﬁ CHUCTEME KOOPAMHAT C KOOpAUHATAaMU 3TOM TOYKH.

7. OprI'J'I?[TI) ICIBIC YHUC/ia U ACCATUYHBIC ,Z[pO6I/I, HaXOJIUThb HpI/I6J'II/I)KeHI/I$I YHUCCII.

Yucnosvie u 0yKeeHHbLE BLIPANCCHUS

1. TloHumath U ynoTpeONATh TEPMHUHBI, CBSI3aHHBIC C 3AIIMChI0 CTCIICHH YKCIIa, HAXOAUTh KBAAPAT U KyO YMCIIa, BBIYUCISITh 3HAUCHHSI YMCIOBBIX BBIPAKCHUM, COACPKANIUX CTCIICHH.
ITonb30BaThCs MpU3HAKAMU JEIUMOCTH, PACKIIaAbIBaTh HATYpalbHbBIE YNCIa Ha TIPOCThIE MHOKUTEIH.

3. Tlomp3oBarbcsi MacmTaboM, COCTABIATH MPOMOPIUN M OTHOIICHHS. Vcrons30BaTh OyKBBI 1l 0003HAYCHHS YHCEN TPH 3alIMCH MaTeMaTHYeCKUX BBIPAKECHUH, COCTABIATH OyKBEHHBIC
BBIpAKEHUS U (YOPMYITBI, HAXOIUTH 3HAYCHUS OYKBEHHBIX BBIPAKEHUH, OCYIIECTRIISI HEOOXOMMEBIE MTOJICTAHOBKH U IPE0OPa30BaHHUS.

4. HaxonuTh HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pewenue mexcmoswix 3a0au
1. Pemars MHOTOIIIATOBBIE TEKCTOBBIE 3a/1a49H apUPMETHICCKUM CIIOCOOOM.

2. Pemartp 3aga4u, CBA3aHHbIC C OTHOILIECHUEM, ITPOTIOPIHHUOHAIBHOCTBIO BEJIMYWH, ITPOUCHTAMU; PCUIATh TPHU OCHOBHLIC 3a/1a41 Ha }_'lp06I/I " ITPOLCHTHI.



10.
I1.

Pemrars 3aa4u, COoACpKallu€ 3aBUCUMOCTH, CBA3BIBAIOIUEC BCIIMYHHBI: CKOPOCTH, BPEM:, paCCTOAHUE, LI€HA, KOJIUYCCTBO, CTOMMOCTD, MPOU3BOAUTEIILHOCTL, BPEM, 00BeéMa pa6OTbI,
HCIIOJIb3Ysl apI/I(bMeTI/I‘ICCKI/Ie lleﬁCTBHﬂ, OILICHKY, MPUKUAKY; MOJIB30BATHCA €AMHUIIAMU U3MCPECHUA COOTBETCTBYIOUINX BEJIMYHH.
CocTaBiiaTh 6yKBeHHI>Ie BBIPAXKCHUS 11O YCJIOBHUIO 3a/1a4H.

W3Bnekars nHGOPMANHNIO, MPEICTABICHHYIO B Ta0NMIAX, HA TMHEHHON, CTOIOYATON WIIM KPYTOBOH IMarpaMmax, MHTEPIPETHPOBATh ITPEACTABICHHBIE JaHHBIE; HCTIONB30BATh IAHHBIE TIPH
peLIeHnH 3a71ad.

[pencTaBisaTe MHPOPMAIIMIO C IOMOIIBIO TAOJIHUIL, IMHEHHON U CTOJI0UATON THarpamMM.

Haznaonan ceomempus
[TpuBOANTH PUMEPHI 0OBEKTOB OKPYIKAIOLIETO MUPA, UMEIOMINX (POPMY N3YUEHHBIX T€OMETPUUYECKUX INIOCKUX U TPOCTPAHCTBEHHBIX (DUTYP, IIPUMEPBI PAaBHBIX M CUMMETPHUYHBIX (QHUTYD.
N300pakarh ¢ MOMOIIBIO UPKYJIS, JTUHEWKH, TPAHCIIOPTUPA HA HEIWHOBAHHOW M KIIETYATOH Oymare M3ydeHHbIE IUIOCKHE reoMeTrpuyeckre (GUrypbl U KOHGUTYpAIUH, CHMMETPHUYHBIC
(hurypsl.

[Tonb30BaThbest TEOMETPUUIECKUME HOHSITHSIMH: PABEHCTBO (PUTYDP, CHMMETPHS; HCIIOJIB30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO C CHMMETPHEH: 0Ch CHMMETPHH, LICHTP CUMMETPHH.

Haxonute BenM4MHBI yITIOB U3MEPEHUEM C ITOMOIIBIO TPAHCIOPTHPA, CTPOUTH YIJIbI 3a/JaHHON BEIWYMHBI, OIB30BATHCS MIPU PEIICHUH 337ad IPajyCHONW MEpOH yIJIOB; pPaclo3HaBaTh HA
yepTekax OCTPBIN, MPSIMOH, Pa3BEPHYTHIA U TYTIOH YTIIBL.

Brruncnartes 1aMHy J0MaHOH, MEpUMETp MHOTOYTOIBHUKA, NT0JIb30BATHCS AMHUIIAMH U3MEPEHUS JUINHBI, BBIPAXKaTh OAHU €IUHUIIBI H3MEPEHUS JUIMHBI Yepe3 ApyTHe.

HaxonuTb, HCHONB3Ys YEPTEKHBIE HHCTPYMEHTBI, PACCTOSHUS: MEKAY JBYMS TOUKaMH, OT TOUKH 10 MPSIMOH, [UIMHY ITyTH HA KBAaJPaTHOM CETKeE.

Brruucnate iomaab q)I/II‘yp, COCTAaBJICHHBIX M3 MPSAMOYTOJIbHUKOB, WCIIOJb30BaATh pa361/1eH1/1e Ha MpAMOYTOJIbHUKH, Ha paBHbIC (1)I/Il“ypI)I, JOCTpanBaHUEC 10 MPAMOYTOJIbHUKA,; ITOJIb30BaTbCA
OCHOBHBIMH €IMHHIIAMH U3MEPEHHUsI TUIOIIA/IH; BEIPAXKATh OJHU €JUHUIIBI N3MEPEHUS IIIOIAIN Yepe3 JIpyTHE.

PacrniozHaBath Ha MOZIEIISIX ¥ N300pKEHHSAX MTHUPAMULy, KOHYC, IIUIHHAP, UCTIOIb30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpo, TpaHb, OCHOBAHHE, Pa3BEPTKa.

N3ob6paxatsb Ha KJIETYaTOU Oymare MpPSMOYTOJBHEIN MapajuIeIenure].

BbIUuciaTh 006EM MPSIMOYTOJIBHOTO Mapajuieienurea, Kyoa, mojb30BaThCsl OCHOBHBIMU CIUHHUIIAMHI U3MEPEHUS 00bEMA; BRIPAKaTh OHH CAMHHUIIBI H3MEPCHHST 00bEMa uepes3 IpyTrHe.
Pemare HecIOXKHBIE 331291 HA HAXOKICHUE TE€OMETPUUIECKHUX BEJIMYMH B IIPAKTUIECKUX CUTYAIHsX.



TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA (I10 'OAAM OBYYEHMUS)

5 knacc (He menee 170 4)

a3BaHHe DJIeKTPOHHBIE
azzneJia (TeMbl) OcHoBHOE cojep:Kanne OCHOBHbBIE BU/IbI JIeSITEJILHOCTH (uudposbie
pca (umciao ofyqaromuxcst 00pa3oBaTe/ibHbIE
4acoB) [pecypchl)
[HaTtypaasHbie JecstuuHast cucTeMa CUMCIICHHS. Yurars, 3anmuchiBaTh, cpaBHUBATH [uchi.ru resh.edu.ru
qucJIa. Psin HatypanbHbIX YUCEIL. HaTypaJdbHBIC 4Hcha, mnpexaaratb u [Online Test Pad
ITeiicTBHS ¢ Harypaneuerii  pag.  Yucno 0. o0cy:KkIaTh cnmocodbl ymopsgounBaHusg |infourok.ru
HATYPaJbHBIMH Harypanbubie quciaa Ha qUCell.
ancaamu (43 ) KOOPJIMHATHON MPSIMOMA. H300pakaTh KOOPAMHATHYIO MPSIMYIO,
CpaBHenue, OKpYIJICHHE oTMe4aTh qpciaa TOYKaMU Ha
HATypaTbHBIX YHCEIL. KOODJMHATHONH  TPSIMOH,  HAXOTUTH

Apudmernueckue — neiicTBUS €
HaTypajabHBIMHU ynciamu. CBoOCTBa
HYJIsI IPU CIIOXKEHUHU U YMHOXKEHUH,
cBolicTBa €AMHUIIBI npu
ymHOXkeHuU. [lepemecTurensHoe u
COYETaTeIbHOE CBOMCTBA CIOXKEHUS
U YMHOXCHMS, PACIPEACIUTEIIEHOE
CBOMCTBO YMHOKEHUSL.

Jlenutenn W KpaTHble  YHCIa,
pazioxkeHue 4ucia Ha MHOXKUTEIH.
Henenue c

KOOpAUHATBI TOYKU.
HccaenoBars cBoiicTBAa HaTypajlbHOIO
psaa, uncen 0 u | mpu ClIOXKEHUM U

YMHOXKECHHH.
Hcnoab3oBaTh MPAaBHJIO  OKPYIJICHUS
HATypaTbHBIX YHCEIL.

BbInoaHATH apudmeTudecKue

JeHCTBUSL C HaTypajJbHbIMH YHUCIIAMH,
BBIYHCISATH YHCITOBBIX
BBIPXKEHHII CO CKOOKaMH 1 0e3 CKOOOK.

3HAUCHUA

3anuceIBaTH IMPpOU3BEACHUE B BUIC
CTCIICHH, YUTaThb CTCIICHH,
HCII0JIb30BaTh TEPMHUHOJIOT IO

(ocHOBaHUE, MMOKA3ATEINb),




ocratkoM. [IpocTeie W cOCTaBHEIC
uucina. [Ipuznaku aenumocTu Ha 2, 5,
10, 3, 9.

CrernieHb C HATYpaJIbHBIM
[OKa3aTeNeM.

BbIYHCIATH 3HAYEHHSI CTCIICHEH.
BbInoJHATL  NPUKMAKY H  OLEHKY
3HAYCHUMN YHCIIOBBIX BBIPAKEHUH,
npeaiaraT U NPUMEHSTH MPUEMBI PO
BEPKHU BbIUUCICHUM.

Hcnonb3oBaTh npu BBIYHCJICHHSX
MIEPEMECTHTEIEHOE u couerareabLHOe
CBOMCTBA  CIIOXKEHHMSI W YMHOXCHHS,
pacIpeeIuTeIbHOEe CBOMCTBO YMHOXKEHUS;
¢dopMynInpoBaTh M NPUMEHSTH MPaBHJIA
peoOpa30BaHIsI YNCIIOBBIX BBIPAKCHUN Ha
OCHOBE CBOMCTB apupMETHIECKUX
IeICTBUIA.

YuciioBbie BBIPKEHUS; TIOPSA0K
NCHCTBU.

Pemienune TekCcTOBBIX 3a71a4 HA BCE
apudmeTHueckue IeiCTBYS, Ha
JBIKCHHC 1 TOKYIIKH

HUcciienoBarb YHCIOBbIE 3aKOHOMEPHOCTH,
BBIIBUTAaTh M OOOCHOBBIBATH THIIOTE3bI,
(opmyaupoBarb 060011eHHUsI U BBIBOABI 110
pe3ynbTataM IPOBEICHHOTO HCCIISIOBAHUS.
DopmMyIHPOBATh ONpeNeJIeHUs JCIUTENs U
KpaTHOrO, HAa3bIBATh [EJIUTEIN U KpaTHbIe
YHUCJIa; PACHO3HABATD IIPOCTHIE U COCTABHBIE
yucna; GopMyJupoBaTh W NPUMEHSTH
Npu3HaKu JenuMoctd Ha 2, 3, 5, 9, 10;
NPUMEHATh AJTOPUTM PA3JIOKEHUS 4YHCIIa
Ha MPOCTbIE MHOKUTEIH; HAXOAMThb OCTaTKU
OT JICJICHUS U HEMOJIHOE YaCTHOE.
Pacno3naBarh  WCTHHHBIE U JIOKHBIC
BBICKA3bIBaHUSI O HATypaJbHbIX YHCIIaX,
NPUBOAUTH MPUMEPbI U KOHTPIPHUMEPHI,
CTPOMTHh BBICKa3bIBAHUSI W  OTPHUIIAHUSA
BBICKa3bIBAHUN O CBOMCTBaX HaTypaJIbHBIX
YHCe.

Koncrpyuposarn MaTeMaTHYeCKHue
NMpPeUVIOKEHUsI C TIOMOIIBIO CBSI30K  «U»,
CUTI», KECHH. .., TO...».

Pematb TekcTOBBIC 3a7a9H apu(METHIECKUM
Croco0OM, HMCHOJb30BaTh  3aBHCHMOCTH
MEXIy BCIMYMHAMH  (CKOPOCTB, BpeMms,
paccTosiHuE; 1I€Ha, KOJIMYECTBO, CTOUMOCTb U
JIp.): AHAJIM3UPOBATH U OCMbICJIUBATH TEKCT
3aj]1a4u,




nepeopMyJIMPOBaTh  YCJIOBHE, H3BJIEKATH
HEoOXOAMMbIE  JIaHHEBIE,
YCTAHABJINBATH 3aBUCUMOCTH MEXLY
BEJIMUNHAMH, CTPOMTH JIOTHYECKYTO
LETNOYKY pacCyKICHUN.
MopeapoBarh XOI pPELUICHUS 3aJadud  C
[TOMOIIIBIO PUCYHKA, CXEMBbI, TAOJIHIIBL.
IIpuBoauTH, pa3ouparn, OLICHUBATh
pasNUuYHBIC  PELIeHUs, 3alicH  PEHICHUH
TEKCTOBBIX 3a/ad.
Kputnuecku olieHUBaTh NOTYICHHBIN

pE3yIIbTar, OCYIIECTBJISATH
CaMOKOHTPOJIb,  TIPOBEPSis OTBET Ha
COOTBETCTBHE  YCIIOBHIO, HAXOAUThH
OIIMOKHU.

Pemars 3amaun ¢ nomoriplo 1epedopa Bcex
BO3MOXXHBIX BapHAHTOB.

3HAKOMHMTBCST € ucropuei

pa3BUTHSI apUPMETHKH




IHarmmHaﬂ
reoMeTpus.
UInHIH Ha
maockoctu (12

1)

Touxka, mpsimMast, OTPE30K, JIyd.
Jlomanas. M3mepeHue 1iIuHbI
METpHUYECKHE
CANHUIBI UBMCPCHUSA TJINHBI.
OKpy’>KHOCTb U KPYT.

OTpE3Ka,

[IpakTrueckas pabora

«IToctpoenne y3opa U3

OKPYKHOCTEW».

Vron. IlpsMoi, ocTpslii, Tymol u
pa3BepHYTHI  yriuel.  3mepenwe
YTIIOB.

[TpakTnyeckas pabora

«ITocTpoenne yrimos»

Pacno3HaBaTh Ha yepTexax, pUCyHKax,
ONHUCHIBATh, HCIOJIb3YS TEPMUHOJIOTHIO,
u u300paxarhb C TIOMOIIBIO
YEepTEKHBIX HHCTPYMEHTOB: TOUKY, NMPSIMYIO,
OTpPE30K, JIy4, YT, JIOMaHYyI0, OKPY>KHOCTb.
PacnosnaBarb, NPHBOAUTL  NPHMEPHI
OOBEKTOB PEANbHOTO MHpPA, HMEIOLINX
(dopMy HU3YYCHHBIX (QUTYp, OLEHUBATH WX
JIMHENHBIE pa3Mepsl. HUcnonb3oBars
JUHEHKY U TPaHCIOPTUP KAaK MHCTPYMEHTHI
JUIl TIOCTPOEHUSI U U3MEPEHUs: M3MepATh
JUIMHY OT- pe3Ka, BEIMYMHY YIVIa; CTPOMTh
OTPE30K 3aJaHHOW JUIMHBI, Yrojl, 3aJaHHON
BEJIUYUHBI; OTKJIAIBIBATH  IUPKYJIEM
paBHBIE OTPE3KH, CTPOUTb OKPYXHOCTh
3a1aHHOTIO paauyca. H3o00paxkars
KOH(UTYpallMH T€OMETPHUUYECKUX (QUTYDP U3
OTPE3KOB, OKPYXKHOCTEH, WX dYacTed Ha
HENWMHOBaHHOW W  KJeTdarod  Oymare;
npeajararb, ONUCBIBATbL U 00CY:KIaTh
€1oco0bl, AATOPUTMBbI IOCTPOCHHUS.
PacnosnaBath H H300paxarhb Ha
HEJIMHOBAHHOMU W KIIETUaTON Oymare
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TIPSIMO¥A, OCTPBIi, TYNOH, Pa3BEPHYTHIA YIIIH;
CPaBHUBATD yIJIbI.

Bbrumcasite  JUIMHBI  OTPE3KOB, JJOMaHBIX.
IMonumar, W  WCHOJAB30BATH  NPH
pelleHuH 327324 3aBHCHMOCTH MEXKIy
eIUHAIAMHA  METPHUYECKOH CHCTEMBI Mep;
3HAKOMHTBCS c HEMETPHYCCKIUMHU
cHUCTeMaMH Mep; BbIpa:KaTh JUIMHY B
Pa3IMYHBIX SMHULAX U3MEPEHHSI.
HccaenoBath (urypsl u KOHQUTYpaIyy,
UCTIONB3Ys LU(POBBIE peCypChl




OOBLIKHOBEHHBIE
po0u (48 1)

Jpo0b. IIpaBunbHbIE U HETIPaBUIIbHBIC

Jpoou.

OcHOBHOE CBOMCTBO Jpoowu.
CpaBrenue npobeii. Cnoxenne u
BBEIYMTAHKE OOBIKHOBEHHBIX
npooeii. CwMerranuas IIpOOb.
VYMHOXKEHUE u JIeTIEHNE
OOBIKHOBEHHBIX Ipo0beii;
B3aUMHO-00paTHbIE JpOOH.
Pemienue TEKCTOBBIX 3a7ad4,

CoJiepIKaIIuX Apoou.
OCHOBHBIE 3a J]a4u Ha IpoOu.
[Ipuvenerne OyKB Ui 3alUCH

MaTeMaTUYeCKUX BBIPAXKEHUH U
NpeUIOKEHU I

MopeaunpoBarb B rpadU9IecKoi,
MPEIMETHOMN bopme, c MTOMOIIIBIO
KOMITBIOTEpa  TOHATHUS W CBOWCTBA,
CBSI3aHHBIC C  OOBIKHOBEHHOW JIPOOBIO.
Yurath ®W 3amHCHIBATh, CPABHUBATH
OOBIKHOBEHHbIC ~ JpOOM,  NpemIararhb,

000CHOBBIBATL M O00CYXKIaThb CHOCOOBI
YIOPSIOYMBAHUS TPOOEH.

N300pazkats  OOBIKHOBEHHBIC  IPOOH
TOYKaMH Ha  KOODAWHATHOM  MpPSMOWH;
UCNO/IB30BATH KOOPANHATHYIO IIPAMYIO AT
CpaBHEHHUS JPOOCH.

DopMyIHPOBATH, 3alHCLIBATH c
NOMOIIbI0 OyKB OCHOBHOE CBOMCTBO
OOBIKHOBEHHOW  JIpoOH;  HMCHOJIb30BaTh

OCHOBHOE CBOMCTBO APOOU UL COKPAILCHUS
JIpobell M TpuBeAEHHS JApoOM K HOBOMY
3HAMEHATEIIIO.

uchi.ru
resh.edu.ru
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IIpencraBasTh cMemaHHYIO JpoOb B BHIE
HEMpPaBWIBHOW M BBIAEIATH LEIYH 4acTb
YHCIIa U3 HEMPaBUIBHON 1poou.

BoinoansaTs apupmernyeckue JelcTBUs C
OOBIKHOBEHHBIMH ~ ApOOSIMH; HPUMEHSATb
cBOiicTBa apuPMETHIECKUX NCHCTBHH IS
palMOHATN3AIMY BEIYUCICHUH.

BbInoJIHATE  NMPUKUAKY W OLEHKY
pe3ynbTaTa BBIUUCIICHUI; Npegjararb H

NPUMEHSTH MPHEMBI MPOBEPKH
BBIYHCIICHUH.
IIpoBoguth HUCCIIeI0BAHUA CBOMCTB
Jpobet, Onupasich Ha YHUCIIOBBIC
JKCICPUMEHTHI (B TOM YHUCIIE C TOMOIIBIO
KOMITBIOTEPA).

Pacno3naBarh WCTHHHBIE U JIOKHBIC
BBICKa3bIBaHUS O Jpo0sX, NPUBOAUTH
NpUMepbl ¥ KOHTPIPHUMEPHI, CTPOMTH

BbICKA3bIBAHUSA u OTpULIAHUS
BBICKA3bIBAaHUH.

Pemarn TEKCTOBBIC 3aJ1a4H,
cozepxKamme JIpOOHBIC JIaHHBIE,

1 3a1a41 Ha HaXO0XKIACHHUE 94aCTH [ECJI0TO0 U
ICJIOTO II0 €T0 YaCTH, BBIAABJIATDH HX
CX0ACTBAa U pasjinvius.

MopaenupoBaTh X0 pEUICHUS 3aJaud C
TIOMOIIIBIO PUCYHKA, CXEMBbI, TaOJHIIbL.
IpuBoautb, pa3duparb, OLEHUBATH
pa3NuuHBIC pEILICHUs, 3alHiCH PEIICHUI
TEKCTOBBIX 3a]1ad.

Kputnuecku oneHuBaTh MOJTYYEHHBIN
pe3ylbrar, OCYIIIECTBIIATH CAMOKOHTPOJIb,
MIPOBEPSISL OTBET HA COOTBETCTBHE YCIIOBHIO,
HAXOAUTDb OIIMOKH.

3HAKOMHTBLCS C HCTOPHUeH pa3BUTUS
apudMeTHKu




IHamsmHaﬂ
reoMeTpHs.

MHOroyroJibHu
Iku (10 u)

MHOTroyrojabHUKH.
UeThIpeXyroabHUK, IPSIMOYTOIbHHUK,
KBaJparT.

[TpakTuyeckas pabora
«lloctpoenue
MIPSIMOYTOJIbHUKA c
3aaHHBIMM  CTOPOHAMHU Ha
HEJMHOBAaHHOHN Oymarey.
TpeyronbHUK.
ITnomane u rnepumMeTp
MIPSIMOYTOJIbHUKA u
MHOT'OYTOJIbHUKOB,
COCTaBIJICHHBIX u3
MIPSMOYTOJIBHUKOB, CIUHHATIBI

N3MEPEHNS TIIOIA/IH.
[TepumeTp MHOTO yroJbHUKA

OnucepiBaTh, HCHOJIb3YS TEPMHHOJIOTHIO,
u300paxKaTh C IIOMOIIBIO
YEpTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJICITUPOBATH M3 OyMaru MHOTOYTOJIEHUKH.
IIpuBoauTh NPUMeEPHI 00BEKTOB
PeaNbHOTO MHpa, UMEIOINX (hopmy
MHOTOYTOJIFHHKA, TIPSMOYTOIBHUKA, KBaIpaTa,
TPEYTOJbHHKA, OLIEHUBATH UX JTHHCHHBIC
pa3mepsl. BbIuncasaTh: mepumMerp
TPEYTOIBHNKA, TTPSMOYTOJIEHHUKA,
MHOTOYTOJILHUKA; TIOMIAIb
MPSIMOYTOJIbHUKA, KBaApaTa.

H3o00paxkars OCTpOYTOJIbHBIE,
MIPSIMOYTOJIbHBIE u TYIIOYTOJIbHbIC
TPEYTONBHHKH.

CTpouTh Ha HEJIMHOBAHHOW M KIJIETYATOMN
Oymare KBagpaT U HPSMOYTOJBHUK C
3aJJaHHBIMH JUIMHAMH cTOpoH. Mccnenosars
CBOMCTBA TPSIMOYTOJBHUKA, KBajapara IyTeM
HaOJIFOIEHHS,

CpaBHUBATh

OKCIICPHUMCHTA, HU3MEpCHU,

MOJCIIMPOBAHUSA, CBOMCTBa

KBaJpara 1 MnpsaMOyroJIbHUKaA.
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Koncrpyuposarb MaTreMaTH4yecKHe
NpeJIoKeHHs] ¢ TIOMOIIbIO  CBS30K
«HEKOTOPBII, «ITF000i».
Pacno3naBaTh  UCTHHHBIE U
BBICKA3bIBAaHMS 0 MHOTOYTOJIbHUKAX,
MPUBOIUTH MPUMEPHI U KOHTPIPUMEPBI.
HccaenoBars
KBaJpaTa OT JJINHBI €r0 CTOPOHBI.
Hcnoan3oBath CBOIiCTBA  KBaJpaTHOM
CeTKM ISl TocTpoeHus (uryp; pazduBarh
MIPSMOYTOJIBHUK Ha KBaJIparhl,
TPEYTOJNILHUKN; COCTABJSITH (QUTYpBl U3
KBaJIpaToB U IPSIMOYTOJIbHUKOB U HAaXOIUTh
WX TUIomanb, pa3duBath QUTYpEl Ha
IPAMOYTOJbHUKN U KBAAPAaThl U HAXOAUTDh UX
IIOINAMb.

Bripaxath BEJINUNHY wIomamm B
Pa3JINYHBIX CIUHUILIAX U3MCPCHUA

JIOKHBIC

3aBHCHUMOCTDb  IUIOIIATH




METPHUYECKOW CHCTEMBI Mep, NMOHUMATh W
HCIO0JIb30BaTh 3aBHCHMOCTH  MEXIY
METPUYECKUMH  €IMHHUIIAMH  U3MEpEeHUs
TUTOTIA/TH.

3HAKOMHTBCS € npuMepaMu
NpHUMeHeHHUs TUIOINAAN U IEpUMETpPa B
MPAKTUYECKUX CHUTYaIUsX. Pemars
3a1a4M u3 peanbHOU

KHU3HH, NPeIaraTb U 00Cy:K1aTh
pa3JHYHbIe CIIOCO0bI PELICHNS 3a1a4

JecaTnunbie
npoou (384)

BoinotHATh apudMeTHYCCKUE NEHCTBHS C
JIECATHYHBIMU IpoOsMHU; BbINOJIHATH
NPUKHIKY " OLIEHKY pesyibrara
BBIYHMCIICHUM.

I[IpuMeHsITH CBOICTBA apUPMETHUCCKHUX

JEUCTBUI b panroHaIu3auu
BBIYHCIICHUM.

IIpumeHsTH NpaBUJIo OKpYI/IeHUsl
JECATUYHBIX nIpooeit. IpoBoguth
HCCJIeI0OBAHMS CBOICTB JIECSITUYIHBIX
npooeid, OMHpPasiCh Ha YHCIIOBBIC

9KCHEPUMEHTBI (B TOM YHCIE C MOMOIIBIO
KOMIIBIOTEpa), BBIABHTATh THIOTE3bl U
MIPUBOUTH UX 00OCHOBAHHUSL.

PacrniosHaBaTe  HCTHHHBIE W JIOXKHBIC
BBICKa3bIBaHHsi O  Jpo0siX, NPHUBOIUTH
MpUMepPbl M KOHTPIPUMEPHI, CTPOMTH
BBICKA3bIBAHMS u OTpPHULIAHUSA
BBICKAa3bIBAHH.
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Pemarp TEKCTOBBIE 3aj1a4u,
cozeprkaIue ApoOHbIC TaHHbBIC, U HA
HaXO)KAEHHE YaCTH IIEJIOT0 U EJIOr0 [0 €ro
9acTH; BBISIBJIATH HX CXOJCTBa
U pPa3JIM4Hsl.
MopeaupoBarb XOJ pELICHMs 3ajadud ¢
TIOMOIIBIO PUCYHKA, CXEMBbI, TaOJHUIIbL.
IIpuBoauTh, pa3duparh, OEHUBATH

pa3iu4yHbIE  PELIEHHs, 3aIucu
peILICHU TeKCTOBBIX 3a/1a4.
OnepupoBarh  JIpOOHBIMH  YHCIaMH B

pEabHBIX KU3HEHHBIX CUTYaIHAX.
Kputnuecks oneHUBATh MOTYYESHHBIN
pe3yibrar, OCYIIECTBIATH CAMOKOHTPOJIb,
MIPOBEPSAs OTBET HAa COOTBETCTBUE

YCIIOBHIO, HaXOJHUTh OMINOKH.
3HAKOMHTBCA € ucropuei

pa3BUTHUS apUPMETHKH

[Harnsanas
reomMeTpus.
Tena u purypni

B MPOCTPAHCTBE
(9 )

Msuororpannuky. M3o6paxenue

MHOTOTPAaHHUKOB. Monenu
IIPOCTPAHCTBEHHBIX TeJI.
[IpsiMmoyronpHBINA NapajuieienuIen,
KyO. PazBepTrm KyOa u
napaulesIenumnesa.

[TpakTHyeckas pabora

«Pa3BepTKa Kyba».

O6BeM KyOa, IPSIMOYTOJIBHOTO

Pacno3snaBaTh Ha YepTelkax, pUCYHKaX, B
OKpY:KAaloLIeM  MHpe  IPsSIMOYIOJIbHBII
napajjienenumnen, KyO, MHOTOTPaHHUKH,

ONNCHIBATh, MCIOJbL3YSl TePMHHOJIOTHIO,
OLIeHMBATDb JINHEHHBIC Pa3MEPHI.

[puBoanTh NpHMepPbI 00BEKTOB
peasbHOTO  MHupa, UMelmuX  GopMmy
MHOTOTPaHHHUKA, MPSIMOYTOIBHOTO

mapa’juienenumnena, Kyoa.
H3o6pakarh Ky0 Ha KiieT4aroit Oymare.

HccaenoBatb cBoiicTBa Ky0a,

uchi.ru
resh.edu.ru
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Tapauiejieumneaa

MIPSIMOYTOIIFHOTO mapasuieNenuesna,
MHOTOTPaHHHUKOB, UCTIONIB3YST MOICIIH.
PacnosnaBars m mn300pakaTh pa3BEPTKU
KyOa u mapamenenuneaa. MoaeanpoBaTh
KyO ¥ mapasuiesienumes] u3 OyMaru u mpounx
MaTepHasos, 00BACHATH crnocod
MoaenupoBanus. HaxomuTh  H3MEpCeHHS,
BBIYUCJSITh TJIOMAAb TOBEPXHOCTH; 00BEM
Ky0a, MpSMOYTOJIHHOTO TapaieNenuIena;
HCCIeI0BaTh 3aBHCUMOCTh 00bEMa KyOa oT
JUIMHBL ~ ero  pebpa, BBIABHIaTh W
000CHOBBIBATH THIIOTE3Y.

HaOawonatb W OpPOBOIMTH  AHAJIOTMU
MEXIy TOHATHAMU IUIOUIAMd H 00BbEMa,

MepuMeTpa ¥ IUIOMAAHM  MTOBEPXHOCTH.
Pacno3HaBaTh UCTHHHBIE U JIOKHBIC
BBICKa3bIBAaHUS 0 MHOTOTPaHHUKAX,

NPUBOAUTL MNPUMeEPbl U KOHTPIPUMEPHI,
CTPOUTH BBICKAa3bIBAHUSA W OTPUIIAHUSA
BBICKa3bIBaHUM.

Pemars 3aga4u U3 peaibHON KU3HU

[loBTOpeHME U
0000ImeHue
(10 )

IToBTOpEeHNE OCHOBHBIX MOHATUU U
METO/JIOB Kypca 5  kiacca,
00001IeHne 3HAHUHT

Bobruuncasatb 3HAUYEHUS BbIpaKEHU,
COJIEpIKAIINX HaTypaJIbHbIE yucna,
OOBIKHOBEHHBIE W  JICCATHYHBIC  IpodH,
BBIIIOJIHATh mpeoOpa3oBaHus YHUCEIL.
BeiOupars  cmoco® cpaBHEHHS — YHCelN,
BBIYHCIICHUH, NPUMEHATH cBoiicTBa
apu(METHIECKUX IEeUCTBUI s
panmoHanu3auuu BBIYUCIICHU.

OcyHIeCTBJ'IHTL CaMOKOHTPOJIb

uchi.ru
resh.edu.ru




Online Test Pad
infourok.ru
BBIIIOJIHAEMBIX ~JACHCTBUM M CaMOIIPOBEPKY
pe3yabrara BHIYUCICHUH.
Pemiare  3amaum W3 peajbHOW  JKU3HH,
MPUMCHATh MaTeMaTHUeCKHe 3HaHUS Ul
pemieHust  3agad U3 JAPYTUX  y4eOHBIX
[IPEIMETOB. Pemars  3amaun  pasHbIMU
croco0aMu, CpaBHUBATH CIIOCOOBI PEIICHHUS
3a7a4n, BEIOMPATh PAlMOHAIBHEINA CII0CO0
6 kaacc (He menee 170 u)
asBaHue JJIeKTPOHHBIE
aziena OcHOBHOE cofiep/KaHne OCHOBHBIE BHIBI IeATEILHOCTH (undpoBbIe
TeMbl) Kypca o0y4aromuxcs oOpazoBaresibH
YHCJI0 YACOB) ble pecypchbl)




IHaTypam,m,le
unciaa (30 u)

Apudmerndeckne IeUCTBH C
MHOTO3HAaUHBIMU HATypPaJIbHBIMA
yrcaamu. YuciaoBele
BBIPAKCHUSI, TIOPSATOK

NCHCTBHUI, UCIIOJIB30BaHNE
cko0ok. OKpyryieHue
HaTypasibHBIX YUCEIL.

Jlenmurenn M KpaTHbIE YHCIA;

HauOOJbIINI OOLIUHA [IEIUTENb
1 HauMeHbIliee 00Iee KPaTHOE.

BeinosHATL apupmMeTnyeckue JelcTBUS C
MHOTO3HAYHBIMH HATypPaJIbHBIMHA YHCIIAMHU,
HAXOIHUTH 3HAYEHHUsI YNCIIOBBIX BBIPAKCHHUIA
co CckoOkamMu U 0e3 CKOOOK, BBIYHCJIATH

3HAYEHUSI BBIpa)KESHHH, CofepIKaIIIX
cTerieHH. BBINOMHATh NPUKUAKY U OLEHKY
3HAYCHUMN YHCJIOBBIX BBIPa)KEHUH,
NpUMeHSATH NpUEMBbI MPOBEPKH
pe3ynbrara. HUcnoan3oBarh npu

BBIYHMCJICHUAX HNEePEMECTUTEIIBHOE u
COYETAaTeNIbHOE  CBOWCTBA  CIIOXKEHHWS W
YMHOXEHHS, PaclpeAeInTeIbHOE CBONHCTBO
YMHOXXEHHS  OTHOCHTEIbHO  CIIOXKEHMS,
CBOHCTBa apu(hMETHIECKNX JACHCTBHUI.

uchi.ru
resh.edu.ru
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PasznoxeHue umcia Ha TMPOCTEHIC
MHOXXHTENH. J[eTnMOCTb CyMMBI
n mnpousBencHus. JleneHue c
OCTaTKOM.

Pemenune TekcTOBBIX 3124

HccnenoBars dHCIOBBIC 3aKOHOMEPHOCTH,
HpOBO}II/ITB YUCJIOBBIC 3KCHepI/IMCHTBI,
BBLIIBUIaTh ¥ 000CHOBBIBATH T'HIIOTE3HI.
DopMyJIMPOBATH OMpeaeTeHUus ICTUTEIS U
KpPaTHOTO, HAHOOJIBIIETO OOIUICTro JCIUTENS U
HAUMEHBIIIEr0 OOIIEro KPaTHOro, MPOCTOr0 M
COCTaBHOIO  4YHCEJ;  MHCIOJIb30BaTh  3TH
MOHSATHS MPH PCIICHUA 3a71a4.

[pumensars ANTOPUTMBI  BBIYHCIICHUS
HanOOJIBIIIETO o01ero JIETTUTEITS u
HAMMEHBIIIETO OOIIETO KPATHOTO JIBYX YHCEIN,
aJTOPUTM Pa3JIOKEHHS] YHUCJIa Ha TIPOCTHIC
MHOKHUTEIIH.

HccnenoBars ycnoBus NeTUMOCTH Ha 4 1

6. HUccaenoBarsp, 00Cy:K1aTh,
dopmysmpoBaTh M 000CHOBBIBATH
BBIBOJ] O YETHOCTH CyMMBEI,

MIPOU3BEICHUS: IBYX YCTHBIX YUCEI, IBYX
HEUYCTHBIX YHUCIIE, YCTHOTO M HEUYECTHOTO YHCEIL.
HccnenoBarh CBOICTBA ICIUMOCTH CYMMEI U
TIPOU3BEICHUS YUCEIT.

IIpuBonuTh MpPHUMEPHI HYHCEN C 3aJaHHBIMHU
CBOWCTBAMH, PACNO3HABATHL BepHbIe M
HEeBEPHbIE YTBEPXKICHUS O CBOWCTBAX YHUCEI,
OMpoBepraTh HEBEPHBIC YTBEPKICHUSI C
MTOMOIITBI0 KOHTPIIPUMEPOB.

KoHcTpynpoBarhs MaTeMaTH4YeCKHe

MPEATOKEHUS C TIOMOIIBIO CBA30K «H», KUJIN»,
«ECIIM. .., TO...».

Pemarn TEKCTOBbBIC 3aJ1a4H,
BKIIIOYAIOIINE TOHSATHS JIETUMOCTH,
apuHMETHICCKUM crocobom,
HCIIONIb30BaTh IMepedop BCEX

BO3MOKHBIX BApUaHTOB.
MogenupoBaTh X0 pEIIEHUs 3aJaud C
TIOMOIIBIO PUCYHKA, CXEMBbI, TaOJUIIBL.
IIpuBoauth,  pa3duparb, OLEHUBATH
pa3iIuuHbIC pEIleHMs], 3allCU pPEeLIeHUi
TEKCTOBBIX 33/1a4.




arsaHas
eoMeTpHsl.
psiMble Ha
niaockocTH (7 1)

[leprnieHAUKyIspHBIE IPSMBIE.
[IapajienbHble IPsSIMBIE.
PaccTostHMe MeXIy AByMs
TOYKaMH, OT TOYKH JI0 IPSIMOHA,
UTMHA TyTH Ha KBaJpPaTHOH CETKe.
[IprMeps! IPSIMBIX B IPOCTPAHCTBE

Kpurnyeckn OLeHUBATh I0JYUYEHHBII
pe3yinbrar, HaXOAWUTh OIIHMOKH,
OCYIIECTBIISATH CAMOKOHTPOJI,

IIPOBEPSIsL OTBET HA COOTBETCTBHE
YCIIOBHIO.
Pacno3HaBaTh Ha yepTexax, pUCyHKax
Clly4ad B3aMMHOTO PACIOJIOKEHHS ABYX
TIPSMBIX.
H300pakaTh ¢ MOMOIIBIO YePTEKHBIX
HHCTPYMEHTOB Ha HEJIMHOBaHHOM 1
KJIIETYaTOH Oymare JjBe epeceKaroIuecs
MIpsSIMBbIE, JBE TApaJUICIIbHBIE IPSIMBIE,
CTPOUTH NPSAMYI0, IEPIEHIUKYIIPHYIO
JAaHHOM.

IIpuBoaUTHL NMpHMePHI NAPAICITLHOCTH H

NEPIECHUKYISIPHOCTH MIPSIMBIX
IIPOCTPAHCTBE.

B
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PacnosnaBare B
HNEPIECHANKYISIPHBIE U
CTOPOHBI.

N300paskaTh MHOTOYTOJIBHUKH C
napaijieJIbHbIMU, NICPIECHAUKYJISIPHBIMU
CTOPOHAMH.

Haxoauth  paccTosHHEe  MEXIy  JABYMS
TOYKaMHU, OT TOYKHM A0 MPSMOH, JJIMHY IIyTH
Ha KB/IPATHOM CETKe, B TOM YHCIIE UCIONb3Ys
1 pOBBIE peCypCHI

MHOTOYT'OJIbHUKAX
napaijiCJIbHbIC

Ipoou (324)

OOBIKHOBEHHAS
OCHOBHOE

Apo0b,
npodwu,
JIpooei.

CBOWCTBO
COKpAIIIeHNE
CpaBHeHue u
YIOPSAOUNBAHHE APOOLH.
Jlecsitnanble Ipodu "
MeTpHYecKasi CUCTeMa Mep.
Apudmerndeckne IeHCTBH C
OOBIKHOBEHHBIMH "
JIECSITUIHBIME APOOSIMHU.
OtHomenue. JleneHne B TaHHOM

oTHoleHnH. Macira0,
MIPOTIOPLIUS.

Ilonsarue MPOLIEHTA.
Boruncnenue  mporeHTa  OT

BEJIMYUHBI M BEJIMYUHBI 1O €€
MIPOLIEHTY.

Pemenne  TEKCTOBBIX — 3ajad,

CpaBHuUBaThb W YHOPSAOYHMBATH JpoOH,
BBIOHPATH c0OCO0 CpaBHEHUS IPOOEii.
IIpencraBasiTh JecsTUYHBIE JPOOM B BUAE
OOBIKHOBEHHBIX JIpo0Oeil W OOBIKHOBEHHBIC B
BUZIE JIECSITUYHBIX, HCI0JIb30BaTh
IKBHBAJIeHTHbIE MPEICTABIEHUs JPOOHBIX
YHCEN IPU UX CPAaBHEHUH, TP BBIYUCICHUSX.
Hcnonb3oBarek  JecsATUYHBIE JApOOM  TIpU
IpeoOpa3oBaHUU BEIMYMH B METPHUYECKON
CHCTEME Mep.

Bemonuare  apudmerndeckne necTBHA ¢
OOBIKHOBEHHBIMH M JECATHYHBIMH APOOSIMH.
Boruncnsats 3HAUYECHU BBIPAKEHUH,
coziepXKalux OOBIKHOBEHHBIC U JIECSTUYHBIC
IpoOw, BHIOMHATH MPeoOpazoBaHus IOpodeid,
BBEIOMpaTh crmoco0, NPHUMEHATh CBOHCTBA
apuMeTHICCKUX JencTBuit TS
panuoHaI3anuy BEYHCICHHUH.

CocTaBiiaTh OTHOLICHUA u nmponopuuu,

uchi.ru
resh.edu.ru
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coAepKaux }_'[p06I/I n HaXOJUThb OTHOIICHHUEC  BCJIMYHMH, JOCIUTH

HPOLIEHTHI. BEJIMYMHY B JaHHOM OTHOIICHHWH. HaxomuTh
[pakTHueckas paBora| OKCTISPHMEHTAILHBIM myTéM  OTHOIICHUE
«OTHOLIEHUE JTUHBI JUTHHBI OKPY>KHOCTH K €€ THaMeTpy.

WHTepnpernpoBaTh MaciiTad Kak OTHOLICHHE
BEJIMYMH, HAXOANUTHh MacIiTad mijiaHa, KapTbl U
BBIYHCIIATh PACCTOSHUS, MCIIOJIB3YSl MaclITal.
OOBSACHATD, YTO TaKOE MPOIEHT, YIOTPEOIATH
00OpOTBI  peud CO CIIOBOM  «IIPOLICHT».
Beipakate mporeHTH B JIpo0sx M JpoOH B
NPOLCHTAX, OTHOLICHHE [IBYX BEJIWYUH B
HPOLICHTAX.

Breraucnars IPOUECHT OT YKcCJia U YMUCJIO 110 €T0
nporeHty. OKpymisaTh ApoOM W TPOIEHTHI,
HaXOIUTb IPUOIIVKEHUS YUCEI.

Pemare  3agaum  Ha  4acTH, TIPOLEHTHI,
HPOIOPIHH, Ha HAXOKACHHE JpOOH
(mporeHTa) OT BENMYMHBI M BEJIMYMHBI 1O €¢
npobu  (mporeHty), apobu  (IpOICHTA),
KOTOPBIH COCTaBIsieT OOHA BEIMYMHA OT
npyroi. IlpuBoanTs, pa3dbupars, OICHHUBATH
pasiHMYHBlE pELICHMs, 3allUCH pPEIICHUH
TEKCTOBBIX 3a11ad.

W3Bnekats uwHpOpMAIMIO W3 TaOMUI] |
JUarpamMM, HWHTEPIPETHPOBATh  TaOIMYHBIC
JIaHHBIE, OTIPEAEIIATh HanboJIbIIee 1

OKPYKHOCTH K €€ THaMETpy»

HAanMMCHBINEE U3 NMPEACTABICHHBIX JaHHBIX

arjgaHas OceBas CUMMCTpPUS.
eoMeTpus. HeHTpaJ’ILHa}I CUMMETPHUS. Pacno3naBarb Ha gepTrexax u 1/13o6pa>1<eH1/151x,
HMMETpUuA n306pamaTb OT PYKH, CTPOUTH C IOMONILIO

64) IMoctpoenue MHCTPYMEHTOB (DUTYpPY (OTPE30K, JJOMaHYIO,




KoMIoHeHTa. PopMyIibl

HUcnoab3oBarh OyKBBI IS
0003HAYCHUST YHUCEN, MPHU 3aIIICH
MaTeMaTHYCCKUX YTBEPIKICHHA,
COCTaBJISATh OyKBEHHBIE BBIPAKECHUS
10 YCJIOBHUIO 3a/1auH.

HUccnenoBarb HECIIOJKHBIC YHCIOBBIE

3aKOHOMEPHOCTH, HCIIOJIb30BaTh OYKBBI JUIS
UX 3aITUCH.

BbIuucasiTh 4nCIOBOE 3HaYCHUE OYKBEHHOTO
BBIPQKECHUSI TP 3aJJaHHBIX 3HAYCHUSIX OYKB.
3anuceiBaTh GOPMYJIbI: IEPUMETPA U

CUMMETPHUYHBIX (HUTYD. TPEYTOJILHUK, MPSIMOYTOJIBHUK, OKPYKHOCTB), [uchi.ru
IpakTiaeckas padora «Ocepas | CHMMETPHUHYIO JTAHHOM OTHOCHUTEIBHO resh'.edu.ru
CHUMMETPHSD). PSIMOi, TOUKH. inme Test Pad

Haxonurnb NpUMepLI CUMMETPHH infourok.ru
CuMMETpHs B IPOCTPaHCTBE B OKpYy>Xaromem mupe. MoaeanpoBarhb

n3 Oymaru JBE ¢burypsi,

CUMMETPHYHBIE OTHOCUTENIBHO TPSIMOiA;

KOHCTPYHPOBATh T€OMETPUIECCKHE

KOH(HTYPAIIH, HCTIOJIB3YSI CBOWCTBO

CUMMETPHH, B TOM YHCIIE c

MTOMOIIIBIO U(PPOBBIX PECYPCOB.

HccnenoBarh CBOHCTBA W3YYCHHBIX QUTYP,

CBSI3aHHBIE C  CHMMETPUEH,  HCHONB3Ys

9KCIIEPUMEHT, HAOIIIOICHNE, MOJICIIUPOBAHHE.

O00CHOBBIBATD, onpoBepratb ¢

MIOMOIIIBIO KOHTPIIPUMEPOB YTBEPKICHUS O

CUMMETpHH GUTYD

[Beipaxkennsi ¢ | Ilpumenenue OykB AT 3amuicH uchi.ru
oykBamu (6 1) MaTeMaTH4eCKUX BBIPAKECHUH U resh.edu.ru

MIPEIIOKCHUH. ByxBennsie Online Test Pad
BBIPAKEHUS " YHCIIOBBIC infourok.ru
TMIO/ICTAaHOBKH.
BbykBeHHbIC paBeHCTBA,
HaXOXK/ICHNE HEHM3BECTHOTO




TUTOIIAN TIPSMOYTOJIEHUKA, KBAJIParTa; IUTHHBI
OKPY)KHOCTH, IUIOMIQJAN KpPyra; BBINOJHSITH
BBIYHCJIEHHUS TI0 3TUM (POpMYIIaMm.

CocTaBnsaTth hopmybI, BEIPAXKAIOIITHE
3aBHCUMOCTH MEXIY BEIUYMHAMHU. CKOPOCTH,
BpeMsi, pacCTOSIHUE, LeHa, KOJIUYECTBO,
CTOMMOCTB;  MPOU3BOTUTEIHHOCTh, BpEMH,
00bEM PabOTHI; BBIMONHATh BBIYHCICHUS 10
3THM (opMyIIaMm.

HEU3BECTHBIN

Haxonuth KOMIIOHEHT

apu(METHUECKOTO ICHCTBUS

IHarnsaHas
reomeTpHus.
Durypsl Ha
MJI0CKOCTH

(14 1)

YeThIpEeXyroNbHAK,  MPUMEPHI
YeThIPEXYTOIEHUKOB.
[TpssMOyTONBHUK, KBajIpar:
CBONCTBa CTOPOH, YIVIOB,
JaUaroHayieu.

Wsmepenue  ymioB. Buubl

TpeyronbHUKOB. [lepumerp

MHOTOYTOJIbHUKA.
[Tnomans ¢burypsr.
DopmyIibl nepumeTrpa U

TUIOIIA/N MIPSIMOYTOJIbHUKA.
[TpubnmxeHHoe n3mepenne
wIomanu Guryp.

N300paxarh Ha HETMHOBAHHOM W KJIeTYaTON
Oymare ¢ HCHOJB30BAHHEM  UYCPTCIKHBIX
HMHCTPYMEHTOB YeTBIPEXYTOIEHUKI c
3a/laHHBIMH CBOIMCTBaMU: C TapaijelbHbIMHU,
MEPHEeHIUKYISPHBIMU, PAaBHBIMU CTOPOHAMHU,
NpSIMBIMH yIJIaMA H Jp., PaBHOOCIPCHHEIH
TpeyronbHuk. [lpeajiarat u  00CY:XKIATh
€Ioco0bl, AATOPUTMBI TOCTPOEHUS.
HUccaenoBarb,  UCHONB3YsT  OKCIEPUMEHT,
HAONMIONCHNE, MOJCIHPOBAaHUE, CBOICTBA
NpsSIMOYTOJIbHUKA, KBajapara, pa3OuBaTh Ha
TPEYrOJIbHUKHU. O00CHOBBIBATD,
OIpoBeprarb C IIOMOILBIO KOHTPIPUMEPOB
YTBEPKICHHS O
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[IpakTHyeckas padbota
«ITnomane kpyra»

MIPSMOYTOJIbHUKE, KBajpare, pacrno3HaBaTh
BEPHBIC W HEBEPHBIC YTBEPKICHMUS.

HU3mepsiTh M CTPOMTH C  IIOMOIIBIO
TpPaHCHOPTHpA yIIbl, B TOM 4HCIE B

MHOTOYTOJILHHKE, CpaBHUBATh  YIJIb;
pacno3HaBaTh OCTpble, MpsIMBIC, TYyIIbIE,
pa3BEpHYTHIE YTIIBL Pacno3naBartsb,
H300paxarb OCTPOYTOJIBHBIH,
MPSIMOYTOJIbHBIM, TYHOYTOJIbHBIH,
paBHOOEIPEHHBIH,  PaBHO-  CTOPOHHUI
TPEYTONbHUKU.

BbIYHCAATL TIEPUMETP MHOTOYTOJIBHHKA,
mionaab MHOFO}’FOJ’[BHI/IK& pa36I/IeHI/IeM Ha
MpSIMOYTOJIbHUKH, Ha paBHbIE  (QUTYPBHI,
WCIIONB30BaTh  METPUYECKHE  CIHHHIIBI
W3MEPEHHUS THHBI H TITOTIAH.
Hcnonp3oBarh OPUONMKEHHOE H3MEPEHUE
JUIMH ¥ IUIOIIAJCH Ha KJIeT4aToil Oymare,
MPUOTMKEHHOE U3MEPEHUE THHBI
OKPY)KHOCTH, TUIONIA]H Kpyra

Il0J10KUTETbHBI
e U
OTpHULATEIbHbIE
unciaa (40 u)

Lenbie yncna. Moaynp uucia,

reoMeTpHYeCKast
HHTEpIIpeTanus MOJYJIL.
YUucioBbIE IPOMEKYTKH.
ITonoxurensHbIe u
OTpHIIATENIbHBIC qHcia.
CpaBHeHue

IpuBoauTH NpHUMEPbI HCIOJIB30BAHUS B
peanbHOW  JKM3HM  IOJIOKUTENBHBIX U
OTPULIATETIbHBIX YUCET.

H3006paxkarh 1enbie Yncia, NoJI0KUTEIbHbIE
U OTpULATENbHBIE 4YHCJIa TOYKAaMU Ha
YUCIIOBOM MPSIMOH, HCI0JIb30BATH
YHUCJIOBYIO MPAMYIO IS

uchi.ru resh.edu.ru
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TIOJIOYKUTEIBHBIX u
OTpPHULATEIBHBIX YHCeIL.
Apupmernueckne IEHCTBHA C
TIOJIO)KUTEIIBHBIMU U
OTpPULIATEIILHBIMY YHCIIAMH.

Pemenune TekcTOBBIX 3aj1a4

CPaBHEHUSI YHCEIL.
IIpumeHsaTb
yHOpsII0YHBATH
MOJYJIb YUCTIA.
®opMyIMPOBATh NPABHJIA BBIYUCICHUS C
MOJIOKUTENBHBIME W OTPHULATEbHBIMU
YHUCIaMH, HAXOAMTh 3HAYEHHUs] UYHCIIOBBIX

npaBuiIa CpaBHEHUS,
LeJble Yhcia; HAXOAUTH

BBIPaKCHUH, CofIepXKalnX JICHCTBHUS ¢
MOJIOXKUTENBHBIMA U OTPULATEIbHBIMU
YHCIaAMH.

IlpumeHsiITb  CBOMCTBA  CIIOKEHUS U

YMHOKCHHS 11 TPCOOpa3oBaHHUS CYMM H
MPOU3BENCHUI

[[IpeacraBiaenue
TaHHBIX (6 1)

Pemrennie TEKCTOBBIX  3ajad,
colleprKalInx JIaHHBIE,
MPEJICTaBJICHHBIC B TAONHIIAX U
Ha

Hcnonb3oBarb HH(popMaLHIo,
IIPEACTaBICHHYO B Tabnumnax, Ha
JuarpaMmax Juis pelleHHs] TEKCTOBBIX 3a/1ad
Y 3a7a4 U3 peajbHON KU3HU

https://resh.edu.ru

npu3Ma, upamua, KoHyc,
LUJIMHD, Wap ¥ cdepa.
N3o6paxenue
MIPOCTPAHCTBEHHBIX (PUTYD.

ITpumepsr Ppa3BEPTOK
MHOTOTPAaHHUKOB, IIMITHH/PA 1
KOHYcCa.

JIarpaMMax
[Harnagnas Pacno3naBarp Ha ueprexax, pucyHkax, [uchi.ruresh.edu.ru
reoMeTpus. ONUCHIBATh THpaMUAy, HpusMy, HHIUHAP, |Online Test Pad
Ddurypol B KOHyC, Imap, H300paxaTb UX OT pPYyKH, |infourok.ru
MPOCTPAHCTBE MoO/IeJIMpOBaTh 13 Oymard, IUTaCTHIIMHA,
(9 u) npoBojoku u ap. IlpuBoauTh NpHMepPHI
OOBEKTOB OKPY)KAIOIIEr0 MHpa, HMMEIOIINX
(hOopMBI Ha3BaHHBIX TEI.
Hcnoab30BaTh TEPMUHOJIOTHIO: BEPIIIHHA,
[IpssmoyTonbHBIH
rapa’suieliernure]t, KyO,



https://resh.edu.ru

[IpaxTnyeckas paboral pebpo, rpaHb, OCHOBAaHHE, BBICOTA, PAIUYC 1

«Co3nanue mojenei JuameTp, pa3BepTKa.
HPOCTPAaHCTBEHHBIX QUTYPY. Hzyuars, UCIIONB3Ys 9KCIIEPUMEHT,
Houstie 06BeMa; HaOoIeHNe, U3MEPEHHE, MOJIEITMPOBAHNE, B
€ HHHALEL W3MepeHHs TOM HCIIE KOMILIOTEHOE, H ONMCHIBATH
oGneMa. OBBEM cBOiicTBa Ha3BaHHBIX Tell, BLIHBJISITI:
HPSMOYTOMBHOTO CX0/JCTBA vn Pa3IMYHs: MKy MUPAMHION
T T — KyGa, | 1 TIPH3MOM; MEXNY WIMHAPOM, KOHYCOM 1
(hopmyer 00bEMa [IAPOM.
PacnosnaBarn pa3BEpTKU
TapaJiIesenumnesna, KyOa, MIPU3MBI,
MTUpaMHU/IbI, KOHYCa, LWITTH]PA;
KOHCTPYMPOBaTh  JaHHbIE  Tena W3
Pa3BEPTOK, co3laBarb  MX  MOJEJH.

Co3gaBaTh MoOAEJIU IPOCTPAHCTBEHHBIX
¢uryp (13 Oymaru, mpoBOJIOKH,

TUTACTHWIIMHA U JIP.)

H3mepaTs Ha MoAedsix: UIMHBI peoep
MHOTOTPaHHUKOB, JTHaMETp IIapa.

BsiBonauTh dopmyay o0beMa
IPSIMOYTOJIBHOTO NapajuiesIenuIe a.
Bopruncasite mo  gopmyiaam:  00beM
MIPSIMOYTOJIBHOTO  [apaulesienunesna, Kyoa;
WCIIONIb30BaTh €AWHUIIBI M3MEPEHHs 00bCMa;
BBIYHMCJIATH 00BEMBI TeJl, COCTABIICHHBIX W3
KyOOB, MapaJuleNIenHIIe/IOB; pelaTh 3a1a4u
C peaJIbHBIMHU JJAHHBIMHU




IloBTOpEHMeE,
000011IEHHE,
cucTeMaTu3a
uus (20 4)

[ToBTOpEHE OCHOBHBIX OHSATHIA
1 METOZIOB KypCOB 5

H 6 KJIacCoB,

0000IIeHHEe W CHCTEMATH3aIlHs
3HAHUUI

Boruuncasite 3HAYEHUSI  BBIPAKECHUI,
COAEPIKAIINX HaTypajibHbIE, LeJTbIe,
MOJIOKUTENbHBIE U OTPULIATEIbHbIE YKCIa,
OOBIKHOBEHHBIE W JECATHYHBIC APOOH,
BEINIOJIHATh ~ MPEOOpPA30BaHUST dYUCEN U
BBIpAXKEHUH.

BbiOupars cmoco® CcpaBHEHHS  dYHCEN,
BBIYUCIICHUH, NPUMEHATH CBOMiCTBA
apu(PMETHUCCKUX JIeUCTBUMI JUIS
paluMoHanu3auu  BblYMcieHui. Pemarb
3aJa4yd U3 PEAJbHOM >KM3HU, NMPHUMEHSITh
MareMaTuyeckue 3HAHUSL U PELIEHUs
3a7ad M3 Apyrux npeameroB. Pemarb
3aJa4M Pa3sHBIMH crnocodamu,
CPaBHUBATb, BEIOUPATH CIIOCOOBI PEILICHUS
3aa9u.

OcyuiecTBIsAITH CAMOKOHTPOJIb
BBIMIOJIHSIEMBIX JEHCTBUIM M CaMONpPOBEPKY
pe3ynbTara BEIYHCICHUN

uchi.ru resh.edu.ru
Online Test Pad
infourok.ru




PABOYAS ITPOI'PAMMA YUYEBHOT'O KYPCA «AJI'EBPA». 7-9 KJTACCBI

HOEJHU U3YYEHUA YYEBHOI'O KYPCA
Anrebpa ABIIETCS] OJHUM U3 ONMOPHBIX KypCOB OCHOBHOH IIKOJIBI: OHAa 00€CIEYNBACT U3YUEHHE APYTUX AUCIUILINH, KaK

€CTECTBEHHOHAYYHOIO, TaK M TI'YMaHHTapHOTO LMKJIOB, €¢ OCBOCHHME HEOOXOIMMO JUIsl IPOAOJDKEHMsI O00pa3oBaHMS M B IOBCEIHEBHOW J>KM3HU. Pa3BuThe y 0O0y4aromMXcsi Hay4HBIX
NPEJICTABICHUH O IMPOMCXOKICHUM W CYIIHOCTH anre0pandeckux adCTpaklUid, Criocode OTpakeHWS MaTeMaTHUeCKOW HayKoW SIBICHWH M NPOLECCOB B INPHPOJIE M OOINECTBE, pOIH
MaTeMaTu4€CKOro MOJACIIMPOBaHUSA B HAYYHOM IMO3HAHWH U B ITPAKTHUKE CHOCO6CTByeT q)OpMI/IpOBaHI/IIO HAay4YHOTO MHPOBO33PCHHUA U Ka4€CTB MBILIJICHUA, HCOGXOI[I/IMI)IX JJId ajanTanyu B
COBpPEMEHHOM LU(pOoBOM ob1IecTBe. 3yueHne anredpbl eCTeCTBEHHBIM 00pa3oM 00ecIieuyrBaeT pa3BUTHE YMEHUsI HAaO0IaTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTUUHOCTH
MBIIUICHUS], CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATh CBOM JEHCTBHUS M BBIBOABI, (OPMYIHpOBaTh yTBepkaeHUs. OCBOEHHME Kypca aireOpbl odecriednBaeT pa3BHTHE JIOTHYECKOTO
MBITIUTCHUST 00YYArOIIUXCS: OHU UCTIONB3YIOT ACAYKTUBHBIE U HHIYKTHBHBIC pacCyKICHHUs, 0000IIeHne 1 KOHKPETH3aIHio, abcTparnpoBanue u anaioruto. OOydeHne anredpe mpenmoiaraet
3HAUUTENBHBIIT 00BEM CAMOCTOSITETIBHON JAEATEIBHOCTH OOYYaOMIMXCS, MO3TOMY CaMOCTOSITENBHOE DEIICHHWE 3a/1ad E€CTECTBEHHBIM O00pa3oM SIBISIETCS pean3alneil IesTenbHOCTHOTO
MIPUHINTIA O0yYEHHMS.

B cTpykType nporpamMmMsl yueOHOro Kypca «Airedpay OCHOBHOH IIKOJIBI OCHOBHOE MECTO 3aHMMAIOT COACPIKATEIIbHO-METOqUYEeCKUE JIMHNM: «HKCca U BEIYMCICHUA»; «ANredpandecKue
BBIPAKEHUS»; «YpaBHEHUs U HepaBeHCTBa»; «DyHKium». Kaxgas U3 3THX COAEPKATEIbHO-METOJUYECKUX JIMHUN Pa3BUBAETCSl HA MPOTSDKEHUM TPEX JIET U3YyUCHUS! Kypca, €CTECTBEHHbBIM
00pa3oM IepereTasch ¥ B3aUMOJACHCTBYS C APYTUMH €T0 JUHUSAMHU. B Xoze n3yueHns Kypca oOyqaromuMcs IPUXOIUTCS JIOTHYECKH PACCy’KAaTh, HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B cBsA3M ¢ 3THM 1enecooOpa3zHo
BKJIFOYUTH B TPOrPaMMy HEKOTOPbIE OCHOBBI JIOTMKH, MPOHHU3BIBAIOLINE BCE OCHOBHBIC Pa3zeibl MaTEMaTHYECKOTO0 0Opa30BaHUs M CIIOCOOCTBYIOIIME OBJIAJICHUIO OOYYaIOIIMMHCS OCHOB
YHHUBEPCAILHOTO MaTeMaTHIECKOTO SI3bIKa. TakuM 00pa3oM, MOXKHO yTBEPK/IATh, YTO COEPIKATEIBHON M CTPYKTYPHON 0COOEHHOCTHIO Kypca
«Anrebpay SBISETCS €0 HHTEIPUPOBAHHBIN XapakTep.

Conepxanne nuHUM «Uncia M BBIYMCICHHS CIYKHUT OCHOBOM Ul AajbHEHIIEro HM3y4eHHMs MAaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIMXCSI JOTMYECKOTO MBIIIICHUS,
(hopMHPOBAHUIO YMEHHUS TOJIB30BATHCSI AITOPUTMAMH, a TaKkKe MPHOOPETEHMIO MPAKTHUECKUX HABBIKOB, HEOOXOIMUMBIX JUISl TOBCEIHEBHOW JKM3HH. Pa3BHUTHE MOHATHS O YUCIE B OCHOBHOM
IIKOJIE CBSI3aHO C PALMOHAIBHBIMH M HMPPAlMOHAIBHBIMHA YHCIaMH, (JOPMHUPOBAHHEM MPEICTABICHUH O JIEHCTBUTENHLHOM YHCIE. 3aBEpIICHHE OCBOCHMS YMCIOBOM JIMHUM OTHECEHO K
CTapIueMy 3BeHy 00IIero oOpa3oBaHusL.

Cojepkanne JIByX anreOpandyeckux JIMHUH — «ANreOpandeckue BBIPAKEHUS» W «YPaBHEHHUS M HEPAaBEHCTBa» CIIOCOOCTBYET (OPMHPOBAHMIO y OOYYAIOMIMXCS MaTeMaTHYeCKOTO
anmnapara, HeoOXOJMMOTO AJIsl PEIICHMS 3a/ad MAaTeMaTHKH, CMEKHBIX MPEIMETOB M NMPAKTHKO-OPHUEHTHPOBAHHBIX 33]a4. B OCHOBHOI 1mKone y4ueOHBIH MaTepuan rpynmupyeTcss BOKPYT
palMOHAIBHBIX BBIPAXKCHUH. AnreOpa AEMOHCTPHPYET 3HAUCHNE MATEMAaTHKH Kak s3bIKa JJISI HOCTPOCHUSI MaTEMaTHUYeCKUX MOJEJIeH, ONMCAaHus MIPOLECCOB M SIBICHUI peanbHoro mupa. B
3ajaun oOydeHus anreOpe BXOIAT TAaKXKe JalbHEHInee pa3BUTHE alTOPUTMHUYECKOTO MBIIIICHUS, HEOOXOIMMOTO, B YaCTHOCTH, Ul OCBOCHHS Kypca MH(OPMATHKH, W OBJIA/ICHHE HABBIKAMH
JeTyKTHBHBIX paccyxaeHuil. [IpeoOpazoBanie CHMBOIBHBIX (hOPM BHOCHUT CBOH crielM(UUECKUI BKJIJ B pa3BUTHE BOOOPAXKEHUsI, CIIOCOOHOCTEH K MaTEMaTHIECKOMY TBOPUECTBY.

Conepxanne (yHKIIHOHATBHO-TpAGUUCCKON JIMHUM HAICICHO Ha IIOJYYCHHUE INKOJbHUKAMH 3HAHUN O (YHKIMAX KaK BaKHEHIICH MaTeMaTHUCCKOH MOMACIHM U OIHMCAHUS H
HCCIIEIOBAHUSl Pa3HOOOPa3HBIX IMPOLIECCOB U SIBICHUI B Mpupoie M odmiecTBe. M3yueHne 3TOro marepuana CrocoOCTBYET Pa3BUTHIO y OOyYArOLIUXCs yMEHHs HCIIONIB30BaTh Pa3lIHNuHbIC
BBIPA3UTEIBHBIC CPEJCTBA S3bIKa MATEMaTHKH — CJIOBECHBIE, CHMBOJIMUECKHE, rpaduecKie, BHOCHT BKJIaJ B (JOpMHUPOBAHME MPEACTABICHUH O PO MAaTEMAaTHKU B PA3BUTHH [IMBIIIN3AINN U

KYyJBTYPBI.
MECTO YUEBHOI'O KYPCA B YUEBHOM IIVTAHE

CormnacHo yqe6HOMy IJlaHy B 7—9 xiaccax n3y4acTcsd y‘l€6HLIﬁ KypcC «Anreﬁpa», KOTOpLIﬁ BKJIFOYACT CJICAYIOMINE OCHOBHBLIC pa3dciibl COACPIKAHUA: «Yucna u BBIYUCJICHUS,
«Anre6pa1/1qec1<1/1e BBIPAKCHUA, «ypaBHeHI/Iﬂ 1 HCPABCHCTBA», ((q)yHKHI/II/I».



Y4eOHbIH MIaH Ha U3ydeHue anreOpsl B 7—9 Kilaccax OTBOAMT HE MEHee 3 yueOHBIX 4acoOB B HENENIO B TEUEHUE KaK0ro roja o0yueHus, BCero 3a TpH roja ooydenus — He menee 306
Y9eOHBIX 9acOB.

COILEPKAHUE YYEBHOI'O KYPCA (I10 TOOJAM OBYYEHMUS)

7 KkJjaacc

Yucna u evluucnenus
ParnonanbHble umcia
JpoOu 0OBIKHOBEHHBIE M IECATHYHBIE, IEPEX0/T OT OJHOH (hOPMBI 3anncH qpodel k apyroif. [loHsTHE paroHaaIbHOTO YHCia, 3alUCh, CPABHEHHE, YIOPSIOYNBAHNE PAIIHOHANBHBIX — YHCEIL.
Apudmernueckue ASHCTBUS ¢ pallMOHAIBHBIME YHCIIaMH. Perienne 3a1a4 U3 peanbHON MPAKTUKK HAa YacTH, Ha IpOOH.
CrerneHb ¢ HaTYpaJbHBIM IT0Ka3aTelieM: Olpe/iesieHHe, Ipeodpa3oBaHKe BhIPAKEHUH Ha OCHOBE OINPEEIICHUs], 3alrch OoNbIINX yncel. [IponeHThl, 3anuch NpOLEHTOB B BUJIE ApOOH U IpoOH B

BUJE TPO IICHTOB. TpM OCHOBHBIC 3a/1a4d Ha MPOIICHTHI, PEIICHHUE 3a/1ad W3 PeajbHOI NpakTHKHU. lIpuMeHeHne MPHU3HAKOB JETMMOCTH, PA3JIOKCHHE HAa MHOXXHUTEIH HATYPATbHBIX YHCEI.
PeanbHbBIC 3aBHCHMOCTH, B TOM YHCIIE TIpsIMast U 0OpaTHas IPOTIOPIIHOHATBHOCTH.

Anzebpauueckue eviparrcenus

HepeMeHHme, YHUCJIOBOEC 3HAYCHUEC BBIPAKCHUA C HepeMeHHOﬂ. I[OHyCTl/IMI)Ie 3HA4YCHHUA NEPEMCHHDBIX. HpeI[CTaBJ'leHI/Ie 3aBUCUMOCTU MCKAY BCIMYUHAMU B BUJIC (bOpMyJ'lbI. Brraucnenus
no ¢opmynam. [IpeobpazoBaHue OyKBEHHBIX BBIPAKEHHH, TOXKICCTBEHHO PaBHbBIC BbIPAKEHHS, [TPaBUIIa IPE0OPA30BaHMsI CyMM U IIPOM3BEACHUI, TPAaBUIIA PACKPBITHSI CKOOOK M MPUBEICHUS
H02106HBIX cimaraeMbIXx. CBOMCTBA CTEIMEHN C HaTypaJbHBIM IOKa3aTCIICM. O}IHO‘IJ’[CHBI 1 MHOTOwWIeHbl. CTerneHh MHOTOUIEHA. CIIO)KGHI/IG, BBIYMTAHUE, YMHOXKXCHUEC MHOI'OYJICHOB. q)OpMyIH)I
COKPAIICHHOTO YMHOKEHHS: KBaJpaT CyMMBI U KBaipaT pazHocTtu. Popmyra pa3HOCTH KBaApaToB. Pa3ioikeHre MHOTOUICHOB HA MHOKUTETH. Ypasnenus

YpaBHeHUE, KOPEHb YpaBHEHHSI, [TpaBuiia Mpeo0pazoBaHus yPaBHEHHUS, PABHOCHIBHOCTh YPaBHEHHH.

JluneitHoe ypaBHEHUE C OIHOM NEpPEMEHHON, YMCII0 KOPHEHN JIMHEHHOIO YpaBHEHNUs, PELIEHUE JIMHENHBIX YPABHEHUM.
CocTapneHue ypaBHEHHUH 110 YCIOBHIO 3a/1auil. PerieHne TeKCTOBBIX 3a/4a4 ¢ IOMOIIBIO YPaBHEHHH.

Jluneiinoe ypaBHEHHE ¢ IBYMsI ITEpEeMEHHBIMHI U ero rpaduk. CucteMa qByX JIMHEHHBIX YPaBHEHUI € IBYMsI IEpEMEHHBIMU.
Perrenne cuctem ypaBHEHHH CIIOCOOOM ITOCTAaHOBKHU. [IpIMeEpHI peIIeHns TEKCTOBBIX 3a/1a4 C IIOMOIIBIO CHCTEM YPaBHEHUH.

Koopounamul u epagpuxu. @ynxyuu
Koopaunara Touku Ha npsiMoil. HuciioBble IPOMEXYTKH. PaccTosiHue Mex 1y 1ByMs TOUKAMHU KOOPAMHATHOM MPSIMOM.

[TpsimoyrosbHas cucrtema koopauHat, ocu Ox u Oy. AGcuucca 1 OpiMHAaTa TOUKU Ha KOOPAWHATHOI tutockoctu. [Ipumeps! rpadgukos, 3aianHbix popMynamu. UteHune rpaduKkoB peaibHbIX
3aBucumMocreil. [Tonsrue ¢pynkimu. ['papux pynkiun. CpoiictBa Gynkiumit. Jinneiinas ¢pyukuus, e¢ rpaduk. ['paduk pynkmmn y = I x 1.

I'paduyeckoe penieHne TMHEHHBIX ypaBHEHUH M CUCTEM JIMHEWHBIX YPaBHEHUH.

8 kiacc
Yucna u evluucnenus
KBazparubiii kopeHb u3 uncna. [loHsTre 00 WppanuoHaibHOM 4uncie. JlecsaTuuHble MPHOMIKEHUS UPPAMOHATIBHBIX dncen. CBOHCTBA apUPMETHYSCKUX KBAJIPATHBIX KOPHEW U HX
MPUMEHEHHE K MPEe0OPa30BaAHHIO YUCIOBBIX BHIPAKECHUN U BBIYUCICHHUSAM. J[eCTBUTEIbHBIC YUCITA.
CrerneHs C IeNbIM MToKa3aTelieM U e¢ cBoicTBa. CTaHgapTHas 3allUCh Yncia.

Anzebopauueckue svipasrcenus
KBanparHblif TpeXwieH; pa3nokeHne KBaJpaTHOTO TPEXUIeHa Ha MHOKUTEIIH.
Anrebpanyeckast 1poOb. OcHOBHOE CBOICTBO anreOpandeckor apodu. CrokeHHe, BBIUMTAHHE, YMHOXKCHHUE, JeJeHUE ajreOpanueckux apooOeil. PanuoHasbHble BBIPKEHHS U WX
npeoOpa3oBaHue.



Ypaeuenus u nepasencmea
KBagparHoe ypaBHeHue, (opmyina KOpHEW KBaapaTHOro ypaBHeHus. Teopema Buera. Pemienue ypaBHEHHE, CBOIAIIMXCS K JIMHCHHBIM M KBaaparHeIM. [Ipocteiimiue
JpoOHO-pallHOHAIbHBIE YPABHEHNUSI.
I'padrueckas mHTEpHIpeTaysl YpaBHEHUH C AByMs IEPEMEHHBIMH M CUCTEM JIMHEWHBIX YPaBHEHHH € IBYMSI TEpEeMEHHBIMH. [IprMeph! peleHnst cucTeM HeNMHEHHBIX YPaBHEHUH ¢ IBYMsI
MEPEMEHHBIMU.
Pemenne TeKCTOBBIX 3a1a4 aNredpandeckuM criocoOom.
UYucnoBele HEpaBEHCTBA M HX CBoicTBa. HepaBeHCTBO ¢ 0fHOI mepeMeHHOW. PaBHOCHIBHOCTH HepaBeHCTB. JIMHElHBIC HepaBEHCTBA C OJHON mHepeMeHHOH. CHCTeMBbl JMHEHHBIX
HEPABEHCTB C OJIHOW NEPEMEHHOIA.
Dynuxyuu
[onstne gpynkmmm. OOIacTh OMpeNeTeHNs B MHOXKECTBO 3HaueHUH (pyHKnu. CiocoOsI 3a1anus (QyHKITHI.
I'padux dpynkiym. Urenne cBoicTB GyHKIMHK TI0 €€ rpaduKy.
[Tpumeps! rpadmkoB GYHKIHA, OTPayKarONINX PeabHBIC IPOIECCHI.
DyHKINH, OIUCHIBAIOIINE MTPSIMYIO U 00PaTHYIO MPONOPIHOHAIBHBIC
3aBUCMMOCTH, UX rpaukn. Oynkiuuy = x>, y = x°,y = x, y = IxI. I'paduueckoe peuieHHe ypaBHEHMH M CHCTEM YPABHEHHIA.

9 kJaacc
Yucna u évluucienusn
JelicTBuTeNnbHBIE UKCTA
PanmoHanpHBIC YHcla, WPpAIMOHANBHBIC YHCIA, KOHCYHBIC M OCCKOHCUHBIC NCCATHYHBIC NpOoOU. MHOXECTBO JCHCTBHUTEIBHBIX YHCEN, JCHCTBUTEIBHBIC YHCIA KaK OCCKOHCYHBIC
JECSATHYHBIC TpoOH. B3auMHO 0THO3HAYHOE COOTBETCTBUE MEXKTY MHOXKCCTBOM JICHCTBUTEIBHBIX YHCET U KOOPIUHATHOU TIPSMOH.
CpaBHeHHE IEHCTBUTENBHBIX YUCEN, apru(pMeTHIECKHEe TCHCTBHS C ICHCTBUTEIBHBIMA YHCITaMHU.
W3mMepenust, puOIMKEHUS, OIICHKA

Pazmepsl 00BEKTOB OKPYIKAIOIIETO MUPA, [UINTEIBHOCTH IPOLIEC- COB B OKPYIKAIOIIEM MHPE.
[TpnbmxeHHOE 3HaUCHNE BEIMYUHBI, TOYHOCTH NMpuOmmkenust. Oxpyrnenue uncen. I[Ipukuika n oreHka pe3yabTaToB BIYHCICHHUH.

Ypaeuenusa u nepasencmea
VpaBHEHUS C OIHOM epeMEHHON
JIuneitnoe ypaBHeHue. PelieHue ypaBHEHU, CBOAAINUXCS K TMHEHHBIM.
KBangpatnoe ypaBHeHue. Penienne ypaBHeHMI, cBOAAMMXCA K KBaApaTHbIM. bukBagpaTHoe ypaBHeHHe. [IpuMepsl peleHus ypaBHEHUH TPEThEH U UeTBEPTON CTENEHEN pa3IoKeHHEM Ha
MHOXHTEIH.
Pemenne 1poOHO-panMOHANBHBIX — ypaBHEHUH. PereHne TEKCTOBBIX 3a/1a4 anreOpandecKIM METOIOM.
CucreMbl ypaBHEHHH
YpaBHEeHHUE C ABYyMs IEPEMEHHBIMH | ero Tpaduk. Pemenne cucremM aByX JIMHEHHBIX YPaBHEHHUH ¢ IBYMsI IepeMEHHBIMU. Penienne cuctem IByX ypaBHEHHUH, OTHO M3 KOTOPBIX JIMHEIHOE,
a Ipyroe — BTOpOii cTenenu. [ padudeckas HHTEPIPETALS CHCTEMbl YPABHECHHH C ABYMS IEPEMECHHBIMH.
Pemenue TeKCTOBBIX 33134 alNreOpandeCcKuM CIIOCOOOM.
Hepasencraa

UucnoBble HEPABEHCTBA U UX CBOMCTBA.



PerileHne JMHEHHBIX HEPABEHCTB C OMHOW MEpPeMEHHOMN. PelieHre CHCTeM JHHEHWHBIX HEPaBCHCTB C OMHON IepeMeHHO#. KBamparHple HepaBeHCTBa. Ipaduueckas MHTEPIpETALUs
HEPaBEHCTB U CHCTEM HEPABEHCTB C IByMS NIEPEMECHHBIMHU.

Dynuxyuu
Kpanparuunas ¢pyHkuus, e¢ rpaguk u cBoiictsa. [lapabomna, Ko- OpHATHI BEPIINHBI apadoIIbl, 0Cb CHMMETPHHU I1apadoJIbL.
I'paduku Qynxiumit: y=kx, y=kx+b, y=x/x, y=x°, y=x,y=1x1u ux ceoiicrsa.

Jt Yucnosvle nocnedosamenpHocmu
OrmpeneneHue U CIIOCOOBI 3aIaHUs YUCIIOBBIX MTOCIEIOBATEILHOCTEH
[ToHsTHE YKCIOBOIT TOCICIOBATEIILHOCTU. 3aIaHUE MTOCIICIOBATEIILHOCTH PEKYPPEHTHON (POpMYJI0i 1 (hOPMYIIOif 1-TO YiICHA.

Apungmernyaeckast ¥ reOMETpHUIECcKast POTPECCHU
Apudmernueckas U reoMmeTpuueckas nporpeccun. Mopmysibl #ro dieHa apupMETHUECKOH U FeOMETPUUECKOM NPOrPeCcCHii, CyMMBI MIEPBBIX 7 YJICHOB.
W3o6pakeHne wieHOB apru(pMETHIEeCKOH 1 TeOMETPUIECKOM MTPOrpeccHii TOUKaMi Ha KOOPAWHATHOH IIIOCKOCTH. JINHEWHBIN 1 3KCIIOHEHIIMAIBHBINA pocT. CIOKHBIC ITPOIICHTEHI.

IJIIAHUPYEMBIE NPEJMETHBIE PE3YJIBTATbI OCBOEHUS
PABOUYEWM ITPOIT'PAMMBI KYPCA (ITO TOAAM OBYYEHUS)
OcBoeHue yueOHOro Kypca «Aredpa» Ha YpPOBHE OCHOBHOTO 00IIEro 00pa30BaHusl TOHKHO 00ECIICUNBATh TOCTHKCHUE CICIYIONIUX MPEAMETHBIX 00pa30BaTeIbHbIX PE3yJIETATOB!
7 kJjacc
1. Yucna u gvluucnenusn

BBbINONMHATE, COYETast yCTHBIC U MUCbMEHHBIE PUEMbI, apU(pMETHUECKHIE ACHCTBUS C PAIIMOHATBHBIMH YHCIIAMH.

Haxonute 3Ha4YCeHUS YHCIOBBIX BBIPAXKCHUH; MPUMEHITH Pa3HOOOpA3HBIC CIIOCOOBI M MPHUEMBI BHIYMCICHUS 3HAYCHUI JAPOOHBIX BBIPAKCHHN, COJACPIKAIIMX OOBIKHOBECHHBIC U JICCATHUHBIC
Jpoou.

[epexomuth OT OHON (HOPMBI 3aKMCH YKCEN K APYroi (peoOpa3oBbIBaTh JECITUYHYIO JIPOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B YACTHOCTH B OECKOHEUHYIO ACCATHUHYIO
IpoOB).

CpaBHUBATH U yIOPSI0YMBATh PAIIMOHAIBHBIC YHCIIA.

OKpyIJISITh YUCTA.

BBhINOMHATH MPUKUAKY U OLEHKY Pe3y/IbTaTa BEIYMCICHU, OLEHKY 3HAYCHUH YHUCIIOBBIX BBIPAKEHUH.

BrimonHsaTs I[eﬁCTBHSI co CTCIICHAMU C HaTypaJbHBIMU ITOKA3aTCIIAMU.

[IpuUMeHATh NPU3HAKK JACTUMOCTH, PA3JIOKEHUE HA MHOKUTEIIN HATYPATbHBIX YHUCEIL.

Pemiars mpakTHKO-OPUEHTHPOBAHHbBIE 33/1a4H, CBSI3aHHbBIC C OTHOIICHUEM BEJIMYUH, IPOMOPIHOHAIBHOCTBIO BETMUUH, MPOICHTAMHU; HHTEPIIPETUPOBATh PE3yIIbTaThl PELICHHS 33/1a4 C y4ETOM
OrpaHUYCHUI, CBI3aHHBIX CO CBOMCTBAMH PACCMATPHBAEMbIX OOBEKTOB.

2.  Ancebpauueckue eviparceHus

Hcnonb30Barh anredpandeckyto TePMUHOIOTHIO U CUMBOITHKY, IPUMEHSTH €€ B IPOIECCe OCBOCHUSI yUeOHOTro MaTepHara.

HaXO}II/ITB 3HAYCHUS 6yKBeHHBIX BBIpa)KeHI/Iﬁ Ipy 3aJaHHBIX 3HAYCHUAX IICPEMECHHBIX.

BbInoaHATE MpeoOpa3oBaHus 1EJ0r0 BIPAXKEHHsI B MHOTOUJICH [TPUBEICHUEM MOJ00HBIX CIIAraeMbIX, PACKPBITHEM CKOOOK.

BBINOMHATH YMHOXKEHHE OIHOYJICHA HA MHOTOYJICH U MHOTOYJICHA Ha MHOTOUICH, IPUMEHSITh ()OPMYIIbI KBa/IpaTa CYMMBI U KBaJpara pa3HOCTH.

OcCylIeCTBIIATh PA3JIOKCHUE MHOTOWICHOB Ha MHOXKHUTENIM C TOMOIIBIO BBIHCCCHHS 32 CKOOKM OOINEro MHOXKHUTENS, TPYIIHAPOBKU ClIaraeMbIX, MPUMEHEHHUS (OPMYJT COKPAIICHHOTO
YMHOXKEHHS.

[IpumeHsTh MpeoOpa30BaHUsi MHOTOWICHOB JUIS PEIICHUs PA3IMYHBIX 337184 U3 MATEMAaTHKU, CMEKHBIX PEIMETOB, U3 PEaTbHON MPAKTHKH.



Hcnonw3oBark CBOICTBa cTerneHen c HaTYpaJIbHBIMH IMOKa3aTeIsIMU JIJIsl MpeoOpa3oBaHUsI BRIPAKEHUH.

3. Ypasuenus u nepasencmea

Pemars nuHEHbIE YpaBHEHHMS ¢ OAHON IIEPEMEHHOMN, TPUMEHSIS IPABMIIA TIEPEXOA OT NCXOTHOTO YPABHEHHMS K PABHOCHIBHOMY eMy. IIpoBepsTh, SBISICTCS JIN YHCIIO KOPHEM YPaBHEHHUSL.

[IpumMensaTh rpadudecKre METOAbI IPU PEIICHUH JTHHEHHBIX YPAaBHEHUH U UX CHCTEM.

[ToxOupars mpuMepsl 1ap Yncel, SIBISIOMINXCS PeIIeHUEM JINEWHOTO yPaBHEHHS C IBYMs IIEPEMEHHBIMH.

CTponTh B KOOPJUHATHOMN IIIOCKOCTH TPA(UK JIMHEHHOTO YPABHEHHUS C ABYMS IEPEMEHHBIMHU; MOJIB3YSCh TPa(pUKOM, IPUBOIUTE IPUMEPBI PELICHHS yPaBHEHHUSI.

Pemiars cuctemsbl IByX JIMHEWHBIX YPABHEHUH C IBYMSI IEPEMEHHBIMH, B TOM YHCIIE TpadUUECKH.

CocTaBisiTh M pemath JMHEHHOE ypaBHEHHE WIM CHCTEMY JMHEHHBIX YPaBHEHHWH IO YCIOBHIO 3aa4d, HHTEPIPETHPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJIadM TTOJMyHICHHBII Pe3ynbTar.
Koopounamut u epagpuru. @ynxuyuu

N300paxkaTb Ha KOOPJUHATHOMN MPSIMOM TOUKH, COOTBETCTBYIOIIHE 3alaHHBIM KOOPJMHATAM, JIy4H, OTPE3KH, HHTEPBAJIbl; 3alIChIBATh YHUCIIOBbIE IIPOMEKYTKH Ha alNreOpandeckoM sI3bIKE.

OtMeuars B KOOPIMHATHON TIOCKOCTH TOYKH I10 33JaHHBIM KOOPJIHUHATAaM; CTPOHUTH rpadMKH JIMHEWHBIX (yHKIMH. CTpouTh rpaduk ¢pyHkmmu y =1 x L.

OmnuckiBaTh ¢ MOMOMIBIO (DYHKLIHUI W3BECTHBIC 3aBHCHMOCTH MEXIY BEIMYMHAMH: CKOPOCTH, BPEMS, PACCTOSHUE; IIEHA, KOJNMYECTBO, CTOMMOCTb; HMPOU3BOJUTEIBHOCTD, BPeMs, 00BEM
paboTsLI.

Haxonute 3HaueHne QyHKIIUH 110 3HAYCHUIO €¢ apTyMEHTa.

[Tonumars rpaduueckuii cioco0 mpeaAcTaBIeHUs U aHaIn3a MH(POPMAIIMHU; N3BJIEKaTh ¥ MHTEPIIPETHPOBATh NHPOPMALINIO U3 TPa(UKOB peasbHbIX MPOIECCOB U 3aBUCHMOCTEH.

8 kuacc

1. Yucna u evluucnenusn

Hcnonp30BaTh HauasbHBIE MPEACTABICHUSI O MHOKECTBE JCHCTBUTENBHBIX UHCET JUISI CPABHEHMS, OKDPYIVIEHHsS M BBIUMCICHHUH; W300pakaTh NCHCTBUTENIBHBIE YHCJIA TOYKAMH Ha
KOOPAMHATHON IPSIMOH.

[TpumeHsTh MOHSATHE apUPMETHYECKOrO KBAaJPaTHOTO KOPHS; HAXOJUTh KBaJPaTHbIE KOPHH, WCIIOJIB3Ys NPHU HEOOXOAMMOCTH KaJIbKYJIATOD; BBINOJIHATH HPEOOpa30BaHUs BBbIPAKEHHH,
coliepKalIuxX KBaJpaTHbIe KOPHU, UCIIONIb3Ysl CBOWCTBA KOPHEH.

HVcrionp30Barh 3anucy OOJBIINX W MAJIBIX YUCET C IIOMOIIBIO AECATHYHBIX Jpo0eii u creneneit uncina 10.

2. Anzebpauueckue gvlpasrceHus

[IpuMeHSATh MOHATHE CTENICHH C [IEJBIM ITOKa3aTelieM, BEIIMONHATH IPeoOpa30BaHusl BRIPAKCHUI, COICPIKAIIMX CTEIICHHU C LIEJIBIM ITOKa3aTelIeM.
BBINOMHATE TOX/IECTBEHHBIE TIPEOOPA30BaHUSI PAMOHATBHBIX BEIPAKEHUIT HA OCHOBE TIPaBHJI JEWCTBUI Hal MHOTOUJICHAMHU M alreOpandecKuMH JpOOsIMH.
PackrnanpiBaTh KBaIpaTHBIN TPEXWICH HA MHOXKUTEITH.

HpI/IMCHﬂTB HpeO6paSOBaHI/I$I BBIpa)KCHPIfI JJIA peHICHUs pa3IMYHbIX 3ada4 U3 MAaTCMATUKH, CMCIKHBIX ITPEAMETOB, U3 peaanofz'I IMPAKTHUKU.

3. Ypasnenus u nepasencmea

Pemars HHHeﬁHBIC, KBaJIpaTHBIC YPABHCHUA U PAlMOHAJIBHBIC YPABHCHUS, CBOAANINECA K HUM, CUCTEMBI IBYX ypaBHeHHﬁ C IByMA IEPEMEHHBIMHU.

[IpoBomuTh MpoCTElINe UCCICAOBAHUS yPAaBHEHUI W CHCTEM ypaBHEHHH, B TOM YHCJIE C IPUMEHEHHEM Tpa(UuecKuX MpecTaBieHni (YCTaHaBIMBATh, UMEET JIM YPaBHEHNE MJIM CHCTEMa
YpaBHEHHI PEIICHHUs], €CITH UMEET, TO CKOJIBKO, U TIp.).

[epexomuth OT cioBecHOW (HOpMYIMPOBKM 337auu K e¢ anredpanyeckoil MOZEIHM C IMOMOUIBIO COCTABJICHHS YPAaBHEHUs MM CHCTEMbl YPaBHEHHH, HHTEPIPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3aJia4y [OTyYEeHHbIH pe3ysIbTaT.

[TpuMeHsATH CBOMCTBA YHCIOBBIX HEPABEHCTB /ISl CPAaBHEHUSI, OLICHKH; PEIlaTh JIMHEHHbIC HEPaBEHCTBA C O/IHON IMEPEMEHHON M MX CUCTEMBI; JIaBaTh rpaduiecKyro WILTIOCTPAIIMI0 MHOXKECTBA
pelIeHnit HepaBeHCTBa, CUCTEMbI HEpaBeHCTB. DyHKyuu

[ToHrMaTh ¥ HCIONIB30BaTh (PYHKIIMOHATBHBIC IOHATHS U A3BIK (TEPMHUHBI, CHMBOJIMYECKHAE 0003HAUCHUS); ONPENeITh 3HaYeHHEe (DYHKLUH 110 3HAYCHUIO apryMEHTa; OIPEIeNiTh CBOHCTBA
(hyHKIUH 110 €€ TpaduKy.



Crpoutb rpaduku 3neMeHTapHbIX QyHKINN BUaa y =k/x, y = x,
y=x,y =\, y = Ix1; onuceBars cBoifcTBa YMCIOBOW (YHKINH ITO e¢ rpaduky.

9 kiace

1. Yucna u évluucinenusn
CpaBHHBaTh U YIIOPSAAOYUBATH PAIlHOHAIBHBIC M HPPAITHOHAIBHBIC YUCIIA.
Beinonusats apudmMeTndeckue AeUCTBUS ¢ PAMOHAIBHBIMU YHCIIAMH, COUETasl YCTHBIC M TMChbMEHHbBIC TPUEMBI, BHIIIOJIHSTD BBIYUCICHHS C MPPALMOHATBHBIMU YHCIAMHU.
HaXOI[I/ITI) 3HAUYCHUA CTeHeHeﬁ C OCJIBbIMHU IMOKA3aTCIIIMU U KOpHeﬁ; BBIYHCJIATH 3HAYCHUS YUCIIOBBIX Bpra)KeHHﬁ.

OprFﬂHTL Z[eﬁCTBHTeﬂLHLIG YuncClia, BBIMIOJHATh NPUKUIKY PE3yJibTara BLIQHCHGHHﬁ, OLICHKY YHCJIOBBIX BLIpa)KeHHﬁ.

Ypaeuenusa u nepasencmea
Pemiars nHEHHbIC M KBaApaTHBIC ypaBHEHHMsI, YPAaBHEHUs, CBOJSIIIUECS K HUM, IPOCTEHIIIIE IPOOHO-pAIlMOHAIbHBIE YPABHEHUSL.
Penratb cucteMsl 1ByX TMHEHHBIX YPAaBHEHUN C IBYMs IEPEMEHHBIMHU U CCTEMBI IByX YPABHEHUH, B KOTOPBIX OHO YPAaBHEHHE HE ABISAETCS JTHHEHHBIM.
Permiare TeKCTOBBIC 33/1aU¥ ANreOpaYeCcKUM CIIOCOOOM C MOMOIIBIO COCTABICHHS YPABHEHHUSI MM CHCTEMBI JIByX YPaBHEHHI C JIByMsl TIEPEMEHHBIMHU.

[TpoBomuTh MpOCTEHIINE UCCIEAOBAHUS yPAaBHEHUH W CHCTEM ypaBHEHHH, B TOM UHCIE C IPUMEHEHHEM TpaUuecKuX MpeAcTaBIcHni (yCTaHaBIMBATh, UMEET JIM YPABHEHNE WM CUCTEMaA
YPaBHEHHI PEIICHHUs, €CIIN UMEET, TO CKOJIBKO, U TIp.).

Pemiare cucTembl JIMHEHHBIX HEPABEHCTB, CUCTEMBbI HEPABEHCTB, BKJIIOYAIOIINE KBA/IPATHOE HEPABEHCTBO; M300pa)kaTh pEIICHWE CHCTEMbl HEPABEHCTB HA YHMCIIOBOM MPSMOM, 3aIMChIBATH
pELICHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA P PEILIEHUH PA3IUYHBIX 3a1a4. DyHKyuu

X

Pacmio3naBsarb q)y'{;xunn N3y4YEeHHBIX BUJIOB. [I0Ka3bIBaTh CXeMaTH4YECKN PacIlOIOKeHNE Ha KOOPIMHATHON TNIOCKOCTH

rpadukoB GpyHKmmi Buna: y = kx, y =kx + b, y=x,y=ax+ bx + ¢,y =x, y=x,y=1x | B 3aBUCAMOCTH OT 3HaUeHHI KOO(DPUIUEHTOB; OMHUCHIBATE CBOWCTBA (DYHKIIMH.
CtpouTh 1 M300paxaTh CXeMaTH4ECKU rpaKy KBaJIPaTUYHBIX (DYHKIHMI, OIIMCHIBATH CBOMCTBA KBAIPATUYHBIX (DYHKIHMI 110 UX rpadukam.

Pacmio3naBark KBaipaTn4Hy0 QYHKIHIO 110 (opMysie, TPUBOJUTE IPUMEPHI KBaIPaTUIHBIX (DYHKIMH 13 peaabHON )KU3HH, (U3UKH, TCOMETPHUH.

2. Apupmemuueckasn u ceomempuueckasn npozpeccuu
Pacnio3naBath apu(METHUCCKYIO U TCOMETPUIECKYIO TIPOTPECCHH MPH Pa3HBIX CIIOCO0aX 3aJaHus.
BBINOMHATH BBIYUCIICHUS C UCIOJIB30BaHHEM (OPMYJT 72-TO WieHa apUPpMETHISCKON 1 TeOMETPUUYECKON MPOrPECCHUii, CyMMBI TIEPBBIX 71 YJICHOB.
N300pakarhb 4iIeHBI MOCIEN0BATEIbHOCTH TOUKAMH Ha KOOPIMHATHOMN TJIOCKOCTH.
Pernrath 3amaun, cBs3aHHBIC C YHCIOBBIMHU TIOCIICIOBATEIBHOCTIMHE, B TOM YHCJIC 33]]a4K U3 PEATbHOMN KU3HU (C HCIIOIh30BAHUEM KaJIbKYIIATOPA, IIU(PPOBBIX TEXHOIOTHN).



TEMATHYECKOE IINIAHUPOBAHUE YYEBHOI'O KYPCA (I10 'OJAM OBYYEHMUA)

7 xnacc (He meHee 102 u)

azBaHue DJIeKTPOHHbIE
asjaelia OcHoBHOE cojiep:KaHue OCHOBHBIE BUJBI 1eITeJbHOCTH (umndposbie
TeMbl) (YMCJI0 00y4aromuxcst 00pa3oBaTe/IbHbI
acoB) e pecypchbl)
ueaa u [Tonstne pannoHaIBFHOTO CucreMaTH3MpoOBaTh M 000ramaTh 3HaAHUA 00
BIYUCJIEHUS. | yucna. ApumeTnueckue | OOBIKHOBEHHBIX M JECATHYHBIX  ApoOsx. [|https:/resh.edu.r
alMOHAJIBHBI| jeiicTBUS c CpaBHuBaTb W  YHNOpSIAOUMBAaTHL  J1podH, [u
e unciia PALMOHAEHBIMH THCIIAMH. IpeoOpa3oBbIBas npu HEOOXOIMMOCTH
(25 u) CpaBHeHNe, yIOpsI0UNBaHHE JIeCSITUYHbBIE JIpoou B OOBIKHOBEHHBIE,

palMoOHaNbHBIX YHCET.
CrencHb c

HaTypaJIbHbIM [1OKa3aTeIeM.
Pemienve OCHOBHBIX 3amad Ha
JIpoOH, TPOIEHTHI U3 PEaTbHOMN

MIPAKTHKH.
[Ipuznaku JICTUMOCTH,
pa3NoXKEeHUsT  Ha MHOXHUTEIH

HaTypaIbHBIX YHCEIL.

n oOparHas
MPOMIOPIIMOHAILHOCTH

Peanbubie 3aBucumoctu. IIpsmas

OOBIKHOBEHHBLIE B JACCATUYHBIC, B YaCTHOCTHU B
OECKOHEUHYIO IECATHIHYIO IPOOB.

IIpumensite  pa3HooOpasHble CcHOCOOBI W
NMPUEMBbI BBIYHMCJIEHHS] 3HAYeHUH APOOHBIX
BBIPAJKeHUH, COJEpKAIINX OOBIKHOBEHHBIE H
JECSITUIHBIC TpoOH: 3aMEHATh pu
HEO0OXOAUMOCTH JIECATHIHYIO Ipo0b
OOBIKHOBEHHON M OOBIKHOBEHHYIO ICCSITUYHOM,
NPUBOINTH BBIpAKEHHE K (Qopme, Hamboiee
yaOOHOI Ans BBIUMCIICHHUH, NpeoOpa3oBBIBATH
HpO6HLIe BbIpAXKCHHUA Ha YMHOXKCHHUEC U JCJICHUC
JECATUYHBIX JIpo0ei K JEHCTBHSM C IEIbIMH
YHCIIAMH.

IIpuBoauTh 4HCJI0BbIe U OyKBeHHbIE NPHMeEPHI

CTEIICHU C HAaTypaJIbHbIM



https://resh.edu.ru
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[oKazaresieM, OOBSICHSIS 3HAYCHUS  OCHOBAHUS
CTENICHU U MO0Ka3aTessl CTENEeHU, HaXOUTh 3HAUCHHMS
creneHeil Bunma @' (a — mo0oe palHMoHaNIbHOE
Q1CII0, 1 — HATyPaJIbHOE YUCIIO).

[loHuMAaTh CMBICT 3amucH  OONBIIMX YHCENI C
[IOMOILBIO JECATHYHBIX Jpo0eil M crerneHed ymcia
10, npuMeHSATHL UX B PEATbHBIX CUTYaIUSX.
[[puMeHATh TPHU3HAKH [EIUMOCTH, Pa3jIOKEHHUS Ha
MHOKATEITN HATYPaJIbHBIX YHCEI.

Pemmats 3a1a4n Ha 9acTH, IPOICHTHL, IPOTIOPIINH, Ha
HAXOXKJCHHE JpoOu (MpOIeHTa) OT BEIUYHHBI U
BENMUMHBI 1O e¢ Jpodu (TIpOLeHTy), JApoou
MIPOIIEHTA), KOTOPEIA COCTaBISIET OHA BEIMYNHA OT
npyroii.  IlpuBomuth, pa3buparb, OICHHBATH
Pa3IMYHbIE PEUICHUs], 3alHCH pPEIICHHH TEKCTOBBIX
3aj1ad.

Pacrio3HaBare W OOBACHATH, ONUpasiCh  Ha
OIIpECIeHNs, TpPSIMO  TPONOPLUUOHAIBHBIE U
O0OpaTHO TPOIOPIMOHANBHBIE 3aBUCUMOCTU MEXKIY
BCIIMYMHAMU IMPUBOAUTH MIPpUMEPHIL 3TUX
BaBUCHMOCTE W3 pEaJIbHOr0 MHpa, W3 JPYTHX
y4COHBIX MPEIMETOB.

Pemiath NMPakTHKO-OPHEHTHPOBAHHbIE 3aJayd Ha
MpoOM,  TPOIEHTH, TMPAMYHD ©  OOpaTHYIO
[IPOIIOPIHNOHATBHOCTH, TPOTIOPIINHI




Auaredpau
YyecKue

BBIpAKeH
us (27 4)

ByxBeHHbIE BBIPAKCHUSL.
[Tepemennsle.

Honyctumbie 3HAYCHUS
NIePEeMEHHBIX. DopMyITHI.
[Ipeobpa3oBanne OyKBEHHBIX
BbIpaKEHU, packpeITHE
CKOOOK u NpUBECHNE
MOAOOHBIX ClIaraeMBbIX.
CgoiicTBa CTEIIEHU c
HaTypaJbHBIM ITOKa3aTeIIeM.
MHuorouieHsl. Crnoxenue,
BBIYUTAHHE, YMHO)XEHHE
MHOTOYJICHOB. Dopmyisl
COKpAIICHHOTO  YMHOXKCHHSI.

PaznoxeHnne MHOro4jIeHOB Ha
MHOXHTCIIN

OBaaners anreOpandecKont
TEPMHUHOJIOTHENH U CHMBOJIHKOM,
NMPUMEHSITH ee B nporecce

OCBOCHHMSI y4eOHOTO MaTepuraa.
Haxonuts 3HaueHHsT OyKBEHHBIX BBIPAYKCHUH
MIPY 3aJaHHBIX 3HA4YCHUSX OYKB; BBITONIHITH
BBIYHUCIICHUS 110 GOpPMyIIaM.

BbInoaHATH npeoOpa3oBaHus L[EJIOTO
BBID@KEHUSI B  MHOTOWICH HPUBEICHUEM
MOZOOHBIX ClIaraeMbIX, PACKPBITHEM CKOOOK.
BrimonHaTs YMHOXCHUEC OHOYJICHA Ha
MHOTOWJICH W MHOTOWIEHAa Ha MHOTOYJICH,
MIPUMEHATh (opMysbl KBajgpara CyMMBI U
KBa/IpaTa pa3HOCTH.

OcymecTBIATh pa3loKEeHHE MHOTOYIEHOB Ha
MHOXKHUTEIN TIyTEM BBIHECEHUs 32 CKOOKH
00ILEer0 MHOXHUTENS, TNPUMEHEHUs (OPMYIIBI
pa3HOCTH KBaApaToB, (OPMYI COKpAIMIEHHOTO
yMHOXKeHHA. llpumensats  mpeoOpa3oBaHue
MHOTOYJICHOB JUIS PELICHUs Pa3IMYHBIX 3a/1ad
W3 MareMaTukd, CMEXHBIX IPEIMETOB, U3
pearbHON TPAKTHKH. 3HAKOMHUTHCS ¢ MCTOPUEH
Pa3BUTHA MaTCMAaTUKN

https://r

h
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YpaBHeHust VpaBHeHue, npaBuia Pematy nmHeitHOe ypaBHeHme ¢ omHoil |https://resh.edu.r
u 1pe0Opa3OBaHNs yPaBHEHH, MEpPEMEHHOH, MPpUMeHssl MpaBMIIa Iepexoja oT (u
HEPABEHCTB PABHOCHIIBHOCTb  ypABHEHHIA. HCXOJHOTO YpPaBHEHHUS K PaBHOCHIBHOMY €My
a0 JIuneiiHoe ypaBHEHHE C OXHOI 6onee mpoctoro Buja. [IpoBepsTh, sSBISETCS I
TIepEMEHHOIA, perienne KOHKPETHOE YHCIJIO KOPHEM ypaBHEHHSI.
JIMHEWHBIX YpaBHEHUIA. Ionéupars NpUMEPBI mmap qucel,
Pelienre 3a1ad ¢ MOMOIIBIO SBIISIOLINXCS pelieHneM JMHEIHOTO
ypaBHEHHIl. ypaBHEHHUsI C IByMs epeMeHHbIMU. CTPOUTH
JTuHeiiHOE ypaBHEHHE B KOOPIMHATHOW  IUIOCKOCTH  Tpaduk
C ABYMS IEPEMEHHBIMU U €TI0 JIUHEIHOTO YpaBHCHUA c AByM:
rpaduk. Cucrema MepEMEHHBIMU; TIOJB3YSCh rpagukom,
JIByX JIHHEHHBIX NPHUBOIUTHL NPUMeEPBI PELICHUS YPaBHEHUS.
ypaBHEHUi C ABYMs Haxonuts peleHne cucCTeMBl IBYX
nepeMeHHbIMU. Pemenue JUHEHHBIX  ypaBHEHMH C  JIByMs
CUCTEM YpaBHEHUI HePEMEHHBIMHU.
CHoCco0OOM MOJICTAHOBKH 1 CocTaBJaTh U pemiaTh ypaBHEHNUE UIN CHCTEMY
CIIOCOOOM CIIOKEHUS ypaBHEHUMH 1o YCIIOBUIO 3aj1a4u,
HHTEPIIPETUPOBATE B COOTBETCTBUH C KOHTCKCTOM
3aJ1a4u ITOJyIeHHBIH pe3ynbTar
EfOOPHHHaTLI Koopamaata TOYKM Ha TPSMOH. HN300pa:kaTh Ha KOOPIWHATHON TpAMOM Toukw, |https://resh.edu.r
rpaduxn.| Yucnossle MIPOMEXKYTKU. COOTBETCTBYIOIIIME  3aJaHHBIM  KOOpJIMHaTam, [u
Dyukunu (24 | PaccrosHue  mexay — IByMs JIy4d, OTPE3KHM, MHTEPBaJbl; 3alUCHIBATH UX HA
1) TOYKaMHU KOOPJIMHATHOM anreOpanyecKoM SI3bIKE.
MIPSIMOH. OTMedaTs B KOOPAWHATHOW TJIOCKOCTH TOUKHU 10
I[TpsiMoyrosibHas crcrema 3aJaHHBIM KOOpIMHATaM; CTPOHMTh TIpaduKu
KOOpAUHAT Ha TIJIOCKOCTHU. HECIOXHBIX 3aBHCHUMOCTCH, 3aJaHHBIX
HpI/IMepH l'pa(bI/IKOB, 3aJIaHHBIX d)OpMyHaMI/I, B TOM 4YHUCJIC C IIOMOIIBIO LII/I(prBLIX
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¢dopmynamu. Ytenue rpadukoB
peaNbHBIX 3aBUCHMOCTEHH.

[onsatne  ¢ynkumu.  I[paduk
¢ynkmn. CBoiicTBa QyHKIMH.
Jluneitnas (hyHKIHS.

IMoctpoernne rpaduka nuHEHHOMN
¢dynkmn. ['paduk pyHKImMN y =
IxI

(yHKIIMOHATBHON TEPMUHOJIOTHEH.

Pacnio3naBare nuHeiinyto ¢yHkiuio y = kx + b,
ONMCHIBATh €¢ CBOMCTBA B 3aBHCUMOCTH OT
3HaueHui kodpduiuenToB k u b.

Crpouth rpaduku IHHEHHOH GyHKIUH, (QyHKIHN
y = IxL

Hcnons3oBare  mH(POBBIE  pecypehl AN
noCTpoeHUs TpaduKkoB QYHKIMH W W3YHYEHUS MX
cBoiictB. IlpuBoguTE HpHUMEpHl  JHHEHHBIX
3aBUCHMOCTEH B peasIbHbBIX IpoIeccax u

SBJICHUAX

71a60paTOpHi.

[pumeHsTH, U3y4aTh NpeHMYILEeCTBa,
UHTEPIPETUPOBATh rpadguyeckui cnocob
IpefcTaBlIeHHs M aHalIW3a  PasHOOOpa3HOH
KU3HEHHOH HH(POPMAaLIH.

OcBauBarh  TOHATHE  (YHKIWH,  OBJ3JEBaTh

I:;lonmpeﬂne
0000menune
(6 1)

[ToBTOpenue OCHOBHBIX
MOHATUI W METOIOB Kypca 7
Kjacca, 00001eHe 3HaHu i

Boi0upaTh, NPUMEHSITh OLIECHUBATH CIOCOObI

BBITIOJTHAEMBIX JICHCTBUH M CAMOTIPOBEPKY
pesyabTara BEIYUCICHUH, IPeoOpa3oBaHuid,
MOCTPOEHUH.

Pewars 3amaun U3 peasbHOM JKU3HU, IPUMEHSATh
MAaTeMaTU4YCCKNUEC 3HaHUA Ui PCIICHU 3aiad U3
JpyTUX MPEIMETOB.

https://resh.edu.rul

CpaBHEHUSA YuCell, BBIYMCIICHUMH,
npeoOpa3zoBaHui BBIPAKCHUI, pelieHus
YpaBHEHU.

OcyuiecTBIsATH CAMOKOHTPOJIb

PemaTe TEKCTOBBIC 3aJa4u, CpaBHUBATD,
BBI6I/IpaTL CII0COOBI peuieHu 3aga4u
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8 knacc (He MeHee 102 y4)

asBaHue DJIeKTPOHHBIE
asaena OcHoBHOE cojiep:KaHue OCHOBHBIE BUIBI 1eITeJILHOCTH (undpoBbIe
TeMbl) o0yualonuxcs 00pa3oBaTeJbHBI
ypea (4ucsio e pecypchbl)
4acoB)
Uuciaa u | Ksamparuslii  xopeHb  u3 ®opmyJIMpoBaThL ompenenaeHue KkaaaparHoro [|https://resh.edu.ru
BBLIYUCJICHUS. | umucha. [onsarue 00 KOPHSI W3 4YHcia, apu(h)METHIECKOTro KBaJIpaTHOTO
Ec(BallpaTHble HppalOHAJIbHOM YHCIe. KOpHSI.
opHu (15 ) Jecsatuunble  TpUOIVDKEHUS IIpuMensiTe  omepanuro HU3BJICYECHHS
HPPAIMOHATBHEIX YHCEL. KBaJIpaTHOTO KOPHS U3 YKCIa, HCIOIb3YS [IPU
HeﬁCTBHTCHBHBIC yuclia. H€O6XO,E[I/IMOCTI/I KaJIbKYJIATOP. OHeHl/IBaTb
CpaBHeHI/Ie ,Z[CI\/'ICTBI/ITCHLHBI)( KBaJpaTHbIC KOPHU LCIBIMU YHUCIIAMU U
uncen.  ApudMeTHuecKHii NECATHIHBIMH IPOOSIMH.
KBAPATHbIIT KOPCHb. CpaBHUBaTb U YNOPSII0YMBATH PAIlMOHAIBHBIE
YpaBHeHHE BIAA X° = a. U MppalUOHANbHbIE YHCNIA, 3alMCaHHBIE C
CgoiicTsa apHbMeTHIECKIX MOMOIIBIO KBaJIPATHBIX KOPHEN.
KBa(PaTHBIX KOpHeil. HccnenoBars ypasHeHue x° = @, HAXOIUThH TOYHBIE
[IpeobpaszoBanue YHUCJIOBBIX ¥ IPUOIIKEHHBIC KOPHH [IPH d >
BBIPKCHUH, 0.
[UccaenoBarnb CBOIICTBA KBaJIpaTHbIX
COJEp KALINX KBAJpAaTHBIE KOPHU | KOpHEH, MNPOBOAS YHCIOBBIE ODKCHEPUMEHTBHI C
HCTIONB30BaHUEM KalIbKYIATOpPA
(xommBIOTEDA).
Jloxa3bIBaTh cBoiictBa  apudmernyecknx
KBaJpaTHbIX KOpHEH; TNPUMEHATh HX JUId

npeoOpa30BaHsI BEIPAKCHUI.

BoinoyiHATE NIpeoOpa3oBaHusl BIPAKCHUH,
COZICpP)KAIIMX  KBaJpaTHBIC KOpHH. BeIpakaTs|
TIepeMEHHbIC 13 TEOMETPUIECKUX U
¢usnueckux Gpopmyn. Beraucasits
3HAYEHHUS BBIpAKEHUH, ComeprKaInx
KBaJIpaTHbIE ~ KOPHH, UCTIOIB3YS
HEOOXOIMMOCTH KaJIbKYIISTOP.
Hcnoab3oBarh B X0/ PelIeHUs 3a1a4

npu

JNIeMEHTapHbIC MPE/ICTABICHHS, CBSI3aHHbIC
c NPUOTIKEHHBIMU 3HAYCHUSAMH BEJUYHH.
3HaKOMHUTBCA ucropmei

Ppa3BUTHA MAaTEMAaTUKU



https://resh.edu.ru

Auiredpanye
cKue
BBIPaKeHUSs
KBaaparubl
i Tpéx4wieH
(Ch))]

TpéX‘IﬂeHa Ha MHOXXUTCIIN

Yucna n CreneHb C IEJIBIM T0Ka3aTeIeM. @opMyJMpoBaTh omnpeeaeHue creneHu ¢ nenbivjhttps:/resh.edu.r
BBIYHCICHN | CraHIapTHas 3alUCh YHCIA. IOKa3aTeJIeM.
A Pasmeprr 00BEKTOB IIpencraBisiTh 3amuch OOJBIINX W MAaJIbIX
;IeC;:::HB ¢ | oxpysxatomero mupa (o1 yicen B craHgaptHoM Buje. CpaBHHBATH
HOKA3aATENe igiﬁiiiii‘::’;gii?g;f gypcaa W BEAWYMHBI,  3alUCaHHBIE  C
M (7 4) UCTIOJIB30BaHUEM CTEHEHU
JUITHTENBHOCTB IPOLIECCOB B 10.
okpyxaroriem mupe. CBolicTBa
CTEIEHU C LEJIbIM MOKa3aTesIeM Hemoak30Bark samucek dicen b
CTaHJApPTHOM BHAE JUIS BBIPAKEHUS pa3MepoB
00BEKTOB, JIIUTEILHOCTH TIPOLIECCOB B
OKpY’KaroIleM MHpeE.
®DopMyJIMPOBATD, 3anMuchIBaTh B
CHUMBOJINYECKOH (opMe U WIIOCTPUPOBATH
NpUMepPaMH  CBOHCTBA CTENEHU C LENbIM
MoKa3areyemM.
IIpumensTs cBOlicTBA CTEIICHU JUIsL
npeoOpa3oBaHMsl  BBIPAKCHHUH,  COMAEPIKAIINX
CTETIEHH C LENBIM TOKa3aTeieM. BbINOJHATH
JedcTBHSI C  4YMCIaMM, 3alHCAHHBIMH B
CTaHAApPTHOM BHJE (YMHOXKEHHE, [IelIeHuE,
BO3BE/ICHUE B CTEICHB)
KBanparublit TPEXUIICH. Pacno3naBaTh  KBaJpaTHBIA  TPEXUIICH, https://resh.edu.ruy|
Pasnoxenne KBaZpaTHOT'oO YCTaHaBJIUBATh BO3MOXKHOCTh ero

pa3noXeHus: Ha MHOXKHTEIIH.

PackinaasIiBaTh HA MHOMKUTEIN KBaJPaTHBIN
TPEXUIICH c HEOTPHLATEIEHBIM
JMCKPUMUHAHTOM



https://resh.edu.ru
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Auiredpaun
YecKHe
BbIpaKeH
usl.
Auiredpaun
yecKast
Ipoob
(15 4)

Anrebpanueckas JIpO0b.
Honyctumbie 3HAYCHUS
MCPEMCHHBIX,  BXOISIIUX B
anreOpandyecKue

BBIPQ)KCHHSL. OcHoBHOE
CBOWCTBO anreOpanyecKou
npodu. CokpareHue qpo0eii.
Cnoxenue, BBIYNTAHUE,
YMHOXXCHUE u JieneHue

anredpandecKkux Ipooei.

3anuchbiBaTh ~ aireOpanvecKue  BBIPAKEHUS.
Haxonnts 00J1acTh OITpe/ieIIeHUS
palMOHANBLHOTO  BBIPAKCHUS.  BBINOJHATH
YHUCJIOBbIE  TOJCTAHOBKH W BBIYHCJIATH

3HauUeHue JpoOHM, B TOM YHUCIE C IOMOIIBIO
KaJbKYISATOPA.
@®opMyJMpPOBaTL  OCHOBHOE  CBOMCTBO
anreOpandeckoil apodu W MPHUMEHSATHb €ro
JUTs peoOpa3oBaHust IpoOei.

BoInojHATH 1eiicTBUS ¢ anredpandecKuMu

https://resh.edu.ru|

[IpeoOpazoBaHne BhIpaKCHHIA,
coziepKalux anredpanyeckue
Jpo0u

JIPOOSIMH.
BBIPAKEHUI

[IpumensTh mpeoOpa3zoBaHUS
JUIL  pellleHds  3ajad.
Breipa:xkats nepeMenHnle U3 (opmyn
(pm3maecknx, TEOMETPHUECKUX,
OIUCHIBAIOUINX OBITOBBIE CUTYAIHN)

YpaBHeHus U

HepaBeHCTBA.

[IKBaapaTHbie

YPABHEHHUS
(15 9)

Ksanparnoe YpaBHEHHUE.
Henonnoe KBaJpaTHOE
ypaBHenue. Dopmyna KopHeH
KBaJJpaTHOTO YpaBHEHUS.
Teopema
Buera.
Pemenue YPaBHEHHUH,
CBOIAIINXCA K KBAAPATHBIM.
[pocreiine
JIPOOHOPAIOHAIEHBIC
YpPaBHEHUS. Pewenne
TEKCTOBBIX 3a/ad C ITOMOIIBIO
KBaJIpaTHbIX
YpaBHEHUI

Pacno3HaBaTh KBaJipaTHbIC YPABHEHNUS.
3anuceiBaTh GopMyTy KOpHEH KBaIpaTHOTO
YpaBHEHUs; pellaTh KBa/JApaTHble YPABHEHHS

— IIOJIHBIC 1 HEIIOJIHBIC.

IIpoBoauTh npocreinmue HcclIe0BaAHUS
KBa/IPaTHBIX YPaBHEHUH.
Pemats YpaBHeHMH, CBOJISIIUECS K

KBaJIpaTHbIM, C TIOMOIIBIO TpeoOpa3oBaHUil n
3aMEHOM IEPEMEHHOM.

Ha6uronate M aHaAJIM3HPOBATHL CBA3b MEXIY
KOPHAMH H  KO3()(OHUIMEHTAMH  KBaJPaTHOTO
YpaBHEHHS.

®opmyaupoBars TeopeMy Buera, a Taxke
00paTHYI0 TEopeMy, NPHUMEHATb ITH TEOPEMEI

JJIA peIICHUA 3a/4a4.

Pemare TekcToBble 3ajayM  anreOpaMyecKUM
CHoco6oM: MEPEXOIUTh oT CJIOBECHOM
(hopMyHpOBKH YCIIOBUS 3a7a9u K

anreOpanyeckod MOJENM MYTEM COCTaBIICHHS
YpaBHEHUs; pellaTh COCTaBICHHOE YypaBHEHHE;
MHTEPIPETHPOBATh PE3YJIbTaT.

3HAKOMUTHCS C HCTOPHEH Pa3BUTHUS alTreOphI

https://resh.edu.r
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YpaBHeHUus1 U

HepaBeHCTBA.

CucreMbl

YPaBHEHHIT
(13 9)

JIuneiiHoe ypaBHEHHE C ABYMS
MepEeMEHHBIMH, €ro Tpaduk,
MIPUMEPBI PEIICHNs] ypaBHEHUH
B IIETIBIX YUCIIaX.

Pemrenne CHCTEM JBYX
JIUHEHHBIX ypaBHEHUH
C IBYMs HepEeMEHHBIMHU.

[Tpumeps! pemeHus cucremMm
HEJIMHEHHBIX YpaBHEHUH ¢ AByMs
nepeMeHHbIMHE. | paduueckas
MHTEPIIPETanusl YpaBHEHUS C
JIByMSI TIEPEMEHHBIMH U CHCTEM

ypaBHEHUI c JIByMst
MIepPEMCHHBIMH.
Pemenne TEKCTOBBIX 3ajad C

IIOMOIIIBYO CUCTEM

Pacno3snaBaTh JnuHEHHBIE ypaBHeHHsS C aBymshttps://resh.edu.ru

TNIEPEMEHHBIMH.

Ctpouts rpaduKy THHEHHBIX YpaBHEHHHA, B TOM

4HCIIE UCIO0JIb3Ys HUGPOBBIE pecypehl.
Paszinyare napajulenbHble W MEPECEKAIONIHecs
IpsIMBIE IO UX YPaBHEHUSIM.

Pemath cucteMsl ABYX JMHEHHBIX ypaBHEHHUIH C
JIBYMS ~ TIEpEMEHHBIMH  TOJCTAHOBKOM |
CIIO’KEHHEM.

Pemarp npocreiiinue cucTeMsl, B KOTOPBIX OAHO
U3 ypaBHEHUH HE SBIIAETCS IMHEUHBIM.
IIpuBoauTh rpaduYecKyI0 HHTEPIPETALHUIO
peneHus

ypaBHEHUs c JIByMS

[IEPEMEHHBIMU U CUCTEM YpPaBHEHUU C
JIByMsI IEPEMEHHBIMHU.
Pemath TeKkcTOBbIE 3a1a4H aNreOpandecKuM

crocooom

JIMHEIHOTO HEPAaBEHCTBA U

YpaBHEHUI

YpaBHenus M | YucrnoBble HepaBeHCTBA U WX https://resh.edu.rul

HepaBeHCTBa. CBOMCTBA.

[HepaBencrBa HepasencTBo c OIIHOI

(12 4) nepemeH-  HOW.  JIuHeiHbIe .
HepaBeHCTBa c - DopMyIHpoOBaThH cBoiicTBa YHCITOBBIX
MepeMeHHOll 1 WX peleHue HEPABEHCTB, HIUTIOCTPUPOBATH Hux Ha
CHCTeMBI THHEHHEIX KOOpJIMHATHON PSIMOH, JA0Ka3bIBATH
HEPaBEHCTB c OJIHOM anreOpanIeCKH.
NIEPEMEHHON M HX pelICHHE. IIpumensiTb cBOMCTBA HEPABEHCTB B  XOE
H3o0paxenne penieHus peuIcHUs 3a71a4.

Pemarp nuHeliHbIE HEPABEHCTBA C OJTHOM
MEPEMEHHO#, N300paXaTh pelIeHUEe HEPABEHCTBA
Ha YHUCIIOBOM NPAMOH.

Pemare  cucreMbl  JIMHEHHBIX  HEPABEHCTB,
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HX CHCTEM Ha YMCJIOBOH MpsMOit

n300pakaTh pelIeHHEe CUCTEMBI HEPAaBEeHCTB Ha
YHUCIJIOBOM MpsAMOit

DYHKLIMHU.
OCHOBHBIE

mousiTus (5 4)

[Nonsarue pynxumun. O6macTb
OTIpE/IeTICHUs] 1 MHOXKECTBO
3HaYCHUI QYHKIHH.

Crioco0sI 3aaHus QyHKITHHA.

Hcnoan3oBath QyHKIHOHATHHYIO TEPMHHOIOTHIO
Y CHMBOJIHKY.

BoruucasaTs 3HaueHMs (QYHKIHUHA, 3aJaHHBIX
dhopmynamu (Tipu HEOOXOAUMOCTH HCIIOIB30BATh
KaJbKYISATOP); COCTABIATDH TAOJIMIIbI 3HAYECHUIH
(hyHKINH.

https://resh.edu.rul

(DYHKLIMH.
UucioBbie
[bynxuuu (9 u)

I'paduk ¢pysakaun. CoiicTa
(byHKINH, UX 0TOOpaKCHNE HA
rpaduke UreHne u NoCTpoeHHe
rpadukoB GpyHkuuii. [Ipumepsr
rpadukoB QyHKIHUH,
OTpaXAIOUINX peabHbIe
npouecchl. DyHKIUH,
OIMCHIBAIOLINE NPSIMYIO U
00paTHyI0 IPONIOPINOHAIIBHEIC
3aBUCHMOCTH, X TPapUKH.
T'unepobouna.

I'padux dpynkmm y = x2.
OyHKIMKN y = X2, y = X3,

y=x, y=Ix[

rpaduyueckoe pernienne
YPaBHEHUI U CUCTEM ypaBHEHUM

CtpouTts 110 TOouKaM rpadpukn GyHKIHI.
OnucepIBaTh CBOMCTBA (PYHKIIMH HA OCHOBE €¢
rpaduyeckoro npeacrasnenus. Mcnosib3oBarh
(DYHKIMOHAIBHYIO TEPMUHOJIOTHIO M CUMBOJTHKY.
HccaenoBarh npuMepsl rpaKoB, OTPasKAIOIINX
peasibHbIe Tpoliecchl U siBieHus. [IpuBoauTh
IPUMEPBHI ITPOIIECCOB U SIBICHUH C 331aHHBIMU
CBOMCTBaMH.

Hcnonbs30BaTh KOMITBIOTEPHBIC TPOTPAMMBI JUISI
OCTpoeHUs TpadpukoB QyHKINN U U3ydSHUS UX
CBOICTB

Haxomuts ¢ momopto rpaduka GyHKIHHA
3HAUCHHE OJTHOI U3 pacCMaTPUBAEMBIX BEIMYUH 110
3HAUEHUIO APYTOM.

B HeCJIOKHBIX CJIy4asix BBIPAKATH HOPMYIIOH
3aBUCHMOCTb MEXIy BennunHaMu. OnucbIBaTh
XapakTep U3MEHEHMsI OJIHOM BEJINYMHBI B
3aBUCHMOCTH OT M3MEHEHUS

https://resh.edu.ruy|
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Ipyroi

PacnozHaBarb BH/bI H3y4aeMbIX (PyHKIHIA.
IToxa3pIBATH CXEMATHYECKH I0JI0KCHUE HA
KOOPAMHATHOM IJIOCKOCTH IpadukoB pyHKIMH
Buaa:y=x2,y =x3,y=x,y=IxL
Hcnonb3oBarh pyHKIHOHAJBHOIPapHUeCKHUe
NpeACTaBICHHS JUISl PELICHUS U HCCIe0BAHUS
YPABHEHMII U CHCTeM ypaBHEHHUIA.

IIpuMeHsTh U(PPOBBIE pecypChl 1Jst
NnocTpoeHus rpagpukoB pyHKUMIA

[lloBTOpeHNE U

00001IeHN e
(6 1)

[ToBrOpeHre  OCHOBHBIX
MOHATHUI U METOJIOB KypcoB 7 U 8
KJIaCcCOB, 0000I1ICcHNE 3HAHUI

Bl)lﬁl/lpaTb, NPUMEHATD, OICHUBATDL CIOCOOBI

CpaBHEHHUS YHCeN, BBIUUCICHUH,
npeoOpa3oBaHuii BBIP@KCHUIH, peeHus
YpaBHEHUH.

OcyuiecTBIsATH CAMOKOHTPOJIb

BBITOJIHSAEMBIX JEHCTBUI U CAMOIIPOBEPKY
pe3ynbrara BBIYMCICHUH, Tpeobpa3oBaHuii,
MOCTPOEHUH.

Pemars 3ajauM M3 peajibHOM
“KU3HM, TPUMEHSITh MaTeMaTHYeCK1e 3HaHUS JUIs
peleHus 3a1a4 U3 Apyrux npeameron. Pemars
TeKCTOBBIE 321241, CPAaBHUBATH, BLIOUPATH
cnoco0bl penieHus 3a/1a4u

https://resh.edu.rul

9 kiaacc (He menee 102 u)

a3BaHue
aznesia
TeMbl) Kypca
YHCI0

acoB)

OcHoBHOE coaepkanue

OCHOBHbBIE BH/BI IeSITEILHOCTH
00y4Jaromuxcst

DJIeKTPOHHBbIE
(uucgposbie
00pa3oBaTe/IbHbI

e pecypchbl)
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Uucna n
BHIYMCIEHUS.
/leiicTBUTEJILH]
ble yncJa (9 v)

PamuoHaJIbHBIE YHCIA,
MppalyoHaIbHBIC YUCIIa, KOHEYHBIE
1 OECKOHEUHBIC IECATUIHBIC IPOOH.
MHO0XeCTBO IEHCTBUTEIBHBIX
YUCCII; ﬂCﬁCTBHTeHLHbIe qyucja Kak
0CCKOHEYHBIC JCCSITUIHEIC POOH.
[B3aMHO OHO3HAYHOE
COOTBCTCTBUC Me>1<)1y MHO>XECTBOM
IIeiCTBUTEIIBHBIX YHCEN U
MHO>KECTBOM TOUYEK KOOPIMHATHOM
npsimoid. CpaBHEHHE
TeICTBUTEIIBHBIX YHCEIT,
aprdMeTHIeCKUe NEHCTBHS C
TeCTBUTEILHBIMH YHCIIAMHU.
[TpuGnmxEHHOE 3HAUCHHE
BEJIMYUHBI, TOYHOCTH TPHOITMKEHUS.
Oxpymiienne gucen. [Tpukuaka u
OIICHKA PE3yJIbTaTOB BHIUMCICHUMN

a3BUBATD MIPCACTABJIICHUA O YHCJIaX: OT MHOKECTBA

https://resh.edu.ruy|

aTypaJIbHbIX YHMCEJl 10 MHOXKECTBA IEHCTBUTENBHBIX
Hcel.
3HAKOMUTBCH C BO3MOKHOCTBIO IPEACTABICHUS
e CTBUTEIIBHOTO YHCiIa Kak 0€CKOHEYHOM
CCATHYHOU JAPOOH, IPUMCHSTh JCCATUYHBIC
PUOIKCHUS PAITMOHANBHBIX H UPPAIMOHATHHBIX
HCEI.
300paxkaTh JEICTBUTEIbHBIEC YHCIA TOUKAMU
OOPAMHATHOH MPSIMOI.
BanucbIBaTh, CpaBHUBATH i YHOPSII0UUBATH
IEeHCTBUTEIILHBIC YHCIIA.
BBIOTHATH, cOueTasi yCTHbIE U TUCbMEHHbBIE
MPUEMBI, apUPMETHICCKHIE TCHCTBHS C
pallMOHANIBHBIMU YHCIaMH; HAXOAUTh 3HAYEHHUS
CTEIIEHEN C LIEJIBIMU
TOKa3aTeNsSIMHA U KOPHEH; BBIYUCIATD 3HAYCHUS
ICIIOBBIX BBIPAXKEHUU.
[loyuuTh NIpencTaBiIeHUE O 3HAYUMOCTH
[ICHICTBUTEINIbHBIX YHCEIT B IPAKTUUECKON
NesATEeIbHOCTH YCIIOBEKa.
AHAJM3MPOBATH U JIEJIaTh BBIBOABI O TOYHOCTH
MPUOTIKEHUS TSHCTBUTEIBHOTO YHCIa TPH PEIICHUH

3a1ad.

OKpPYJISITH JeHCTBUTEIFHBIC YUCIIA, BEITIONHATh
IPUKUIKY pe3ybTaTa BEIYUCICHUH, OLIEHKY
BHAYEHUN YHCIIOBBIX BBIPAXKEHUH.

BHAKOMUTHCS C HCTOPUEH Pa3BUTUS MAaTEeMAaTHKU
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YpaBHeHus1 U
HepaBeHCTBa.
YpaBHeHus ¢
0THOW
nmepeMeHHOH
(14 1)

JTuneitHoe YpaBHEHHUE.

Pemenue YpaBHEHHUI,
CBOZSIUXCS K TUHEHHBIM.
KBanparHoe ypaBHeHue. Penenue
YpaBHEHU, CBOJALLINXCS K
KBaJ{PaTHBIM.

bukBanparHble YPaBHEHUS.
IIpumepsl  pelieHMsl  ypaBHEHHUH
TpeTbell U 4eTBEpTON cTeneHei
pa3lIoKeHHEM  Ha
Pemierre  ApOOHOpaLMOHATBHBIX
ypaBHEHUU. PelieHne TEKCTOBBIX
3a1a4 areOpandeckuM METOIOM

MHOXXHTCIIN.

CBaNBAaTh, 3allOMHHATH " NPUMEHSATh
paduyeckne MeTOABI IIPU PELICHUU YpaBHEHWH,
€paBEeHCTB M MX cUcTeM. Pacnmo3HaBaTh Lenble U
poOHbIe ypaBHeHHs. Pemars JuHelHbIe W
BaJipaTHbIe YPaBHEHMSsI, YPaBHEHHs, CBOAIINECS
HUM, TIpOCTEHIIHE  JAPOOHO-paIMOHAIbHBIC
ypaBHeHns. IIpemyiaratb BO3MOXHBIE CIIOCOOBI
PEIICHNsT TEeKCTOBBIX 3aj1ad, o0Cy:KAaThb HX H
peliaTh TEKCTOBBIC 3aJadd Pa3HBIMH CIIOCOOaMH.
3HAKOMHTBCSI ¢ MCTOPHEil pa3BUTHS MaTEMaTUKU

https://resh.edu.rul

YpaBHeHUs n
HepaBeHCTBA.
Cucrembl
YPaBHEHHIA
(14 u)

JluneliHoe ypaBHEHHME C JByMs

rpaduxk.
JIMHEHHBIX

[CPEMCHHBIMH U
IIBYX

YPaBHEHHH C JBYMsI IIepEeMEHHBIMA

€ro
Cucrema

u e¢ pemeHue. PemieHue cuctem
IBYX YpaBHEHHUIA, OTHO M3 KOTOPBIX
mMHEHHOe, a JApyroe — BTOPOWM
CTCIICHHU.

["padudeckast HHTEpTIIpETAIUS
CUCTEMBI YPAaBHEHUH C ByMs
[TepeMEHHBIMHU. PellieHre TeKCTOBBIX
3amay anredpandeckuM CIiocoooM

OcBanBaThb W TNPUMEHATH TNPUCMBI PCIICHUS
CUCTEMBl JIByX JIMHEWHBIX YPaBHEHUH C [JBYMs
[IePEMECHHBIMH M CHCTEMBl JBYX YpaBHEHUiH, B
OTOPBIX OTHO YPABHEHHUE HE SIBJISACTCS JIMHCHHBIM.
Elcnomsosan) (GyHKIHOHANBHO-TpadHUECKUE
[pelCTaBICHHS MU PelleHHs] M HCCIe0BAHUS
YPAaBHEHUIN U CHCTEM.

AHAIM3MPOBATh TeKCThI 3a4a4, pemarb HxX
QiredpaudeckuM  Coco0OM:  MepPexXoAuTh  OT
CIIOBECHOH  (DOPMYJIMPOBKHM YCJOBHUS 3aJadd K
AnreOpandeckoil  MoIenH  MyTEM  COCTaBJICHHS
CHCTEMbl  ypaBHEHHMH; pelaTh COCTABJICHHYIO
CHCTEMY YpaBHEHHI; MHTEPIPETUPOBATH PE3YNIbTAT.

3HAKOMHUTHCS C PICTOpPIGfI Pa3BUTHA MAaTCMAaTUKU

https://resh.edu.rul
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YpaBHeHust m | UwncioBble HepaBeHcTBA M uXx| Ymurars, 3aMuChIBaTh, NOHUMATh,
HEPaBEHCTBA. | CBOIiCTBA. HHTEPNPETHPOBATH Hepasenctsa,  |https://resh.edu.r
(HepaBeHCTBA | jTyyeiinnie  mepaseHcTsa ¢ | MCTOMB30BaTh CHMBONMKY M TEpPMHHONOTHIO. |U
(16 1) OIHOW mepeMeHHOM U uX | BbImoaHaTh  mnpeoOpa3oBaHMs  HEPABEHCTB,
pelieHue. HCIO0JIb30BaTh Ul IPEOOpa3oBaHUs CBOWCTBA
CucreMbl JIMHEHHBIX YHUCJIOBBIX HEPaBEHCTB. PacnosnaBath
HEpPaBCHCTB € OIHOM JIMHEWHbIE M KBaJpaTHble HepaBeHCTBA. Pemarn
TIEPEMEHHON M MX PElICHHE. JUHENHBIE HEPABEHCTBA, CUCTEMbI JIMHEHHBIX
KBanparubie HepaseHcTsa 1 uX HEPaBEHCTB, CHCTEMBI HEPABEHCTB,
pemenne. [paduieckas BKIIIOYAIOIIMX  KBaJpaTHOE HEPAaBEHCTBO, U
MHTCPTPCTALHA HEPABCHCTE 1 pemiarh ux; 00CyK1aTh IOIyYCHHBIE PELICHUSL.
cuerem HEPABeHCTR H300pakaTh pelieHue HEPAaBEHCTBA U CUCTEMBI
© ABYMS ICpEMCHHBIMH HEPABEHCTB Ha YMCIIOBOM IPAMOH, 3allMCHIBATH
pEIICHHE C TOMOIIBIO CHMBOJIOB.
Pemars KBajIpaTHbIC HEepaBEHCTBA,
HCTIONB3Ys rpauIecKue MPEACTaBICHNUS.
OcBanBaTh 1 NPUMEHATb HEPABEHCTBA MIPU
pELICHNY Pa3IIMYHbIX 3a/1a4, B TOM YHCIIC
MIPAaKTHKO-OPUEHTUPOBAHHBIX
(D yHKIMA KBanparnunas Qynkous, ee PacnoznaBare Buxasl u3yuaemblx (ynkuwii; |https://resh.edu.r
(16 1) rpaduk u CBOICTBA. WTIOCTPUPOBATh CXeMATHYeCKH, O0bSCHATH [U
[TapaGoma, KOOP/IMHATBI pacHoNoXeHHe Ha KOOPAMHATHOM IIOCKOCTH
BEpLIMHBI  [apaboybl, OCh rpadukoB GyHKIUH Buma: y = kx, y=kx+b,y=
CUMMETPUHU napa0oJIbI. kx, y =ax’,y =ax’, y = g x,y=I1x1B8
Crenennsie  QyHKuMH  C 3aBHCHMOCTH OT 3HaYCeHUH K03 (PUITHEHTOB;
HaTypajbHbIMU
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nokasatesisiMu 2 U 3, ux rpaduku
n coiictBa. ['padukn GpyHkumii: y
= kx,

y=kx+b, y=k'x, y=ax’

y=ax’ y=x,y= Ix1

OIKCBIBATh UX CBOWCTBA.

Pacno3naBarh KBaIpaTW4Hyl0 (QYHKIUIO 10
(hopmyne. IIpuBOIMTH NpHMepbl KBAJAPATHUHBIX
BABUCHMOCTEH M3 pealbHOM JKW3HH, (QHU3HKH,
feoMeTprH. BBISBISATE M 00001aTh 0COOCHHOCTH
rpaduka KBagpaTnyHON (yHKIWH y = ax2 + bx + c.
CtpouTh ¥ M300paXkaTh CXEMaTHUCCKH TpaduKu
KBaJpaTHYHBIX (YHKIWH, 3aJaHHBIX (QopMyTaMu
puay = ax2, y=ax2 +q, y=a(x + p)2,y =ax2 +
bx + c.

AHanm3upoBarh U IPUMEHSTH CBOMCTBA N3Y4YEHHBIX
(DYHKIMH U UX TIOCTPOEHHMS, B TOM YHCIIE C
TTOMOIITBIO A (POBBIX PECYPCOB

UuciaoBbie
mocJieoBaTel
bLHOCTH (15 4)

ITonsTue YHCIOBOM

IOCIICAOBATCIIBHOCTH. 3a11aH1/Ie

MOCIIE0BATENBHOCTH
peKyppeHTHOH  GopMynold U
(bopMyII0ii 1-TO YiIeHa.
Apudmernueckas u
reoMeTpuyecKas pOTPEeCcCHH.
Dopmyibl n-ro 4JleHa
apudmMeTnaeckon u
rEOMETPUYECKON

[IPOIPECCUM,  CYMMBI IIEPBBIX 71
YJICHOB.

Uzo0paxkeHue YJICHOB

apu(pMeTHIECKON 1

https://resh.edu.rul

OcBanBaTb M NPHMEHATb  HMHICKCHBIC
0003HaYCHNS, CTPOUTH peueBbie
BBICKA3BIBAHUS c UCIIONB30BaHUEM
TEPMHHOJIOTUH,  CBSI3AHHOW  C  TIOHATHEM
HOCJICIOBATEIbHOCTH.

AnajusupoBars  QopMynry  n-ro  uieHa
MOCIIEA0BATEIBHOCTH WM PEKyPPEHTHYIO
bopmyny u BBIYHCIATH YJICHBI
HOCJIeJOBATEIbHOCTEH, 3aJJaHHBIX STUMHU
(dhopmyamu.

YceranaBiauBaTb 3aKOHOMEPHOCTh B
HOCTPOCHUH HOCJIeIOBATEIBbHOCTH, eciu
BBIIIMCAHbl [IEPBBIC HECKOJBKO €€ WICHOB.
Pacno3naBars apudMeTHIECKYTO u

reOMETPUUYECKYIO MPOTPECCUH TP Pa3HBIX
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reoOMEeTPUYECKON MIPOrpeccHid [crocodax 3alaHusl.

TOUKAMU Ha koopauHaTHOI [Pemarb 3a7adu ¢ MCHIONb30BaHUEM (OPMYI 1-TO
[UIOCKOCTH. JeHa ~ apU(METHYeCKOW W TreOMEeTpHYECKOU
JTuneitnbii u porpeccuii, CyMMbI TIEPBBIX 7 UJICHOB.
HKCTIOHEHIMABHBIH pocT. CroxHbie|[1300pakaTh WiEHb! MOCIEA0BATEIBHOCTH TOUKAMU
MPOIICHTHI HAa KOOPIMHATHOW IUIOCKOCTH. PaccmarpuBath
pUMEpPbl MPOLECCOB M SIBIEHUH M3 peanbHOIl
DKU3HU, HILTIOCTPUPYIOIIHAE H3MEHEHNE B
ApU(HMETHIECKON TPOTPECCHH, B TEOMETPHUICCKON
IPOTrPECCUN; n300paxarb COOTBETCTBYIOIINE

3aBUCHMOCTH rpaduuecku.

Perrate  3amauM, CBA3aHHBIE C  YHCJIOBBIMH
[I0CJIEI0BATEIBHOCTSIMH, B TOM YHCIE 3aladd W3
peanbHON KM3HU C WCIIOJIB30BaHUEM HH(PPOBBIX
TEXHOJOTUH (AIEKTPOHHBIX TAOMNHI, TpaduuecKoro
[KaJBKyIIATOpA U T.IL.).

Pemiath 3a1auu Ha CIIOXKHBIE TIPOLICHTHI, B TOM YHCIIE
3ajaudl U3 peasbHOM NPaKTUKHU (C MCIOJIb30BAaHHEM

Eam,lcynsnopa).

HAKOMUTBLCA C PICTOpHeﬁ pa3BUTUA MAaTEMATUKHU




OBTOpEHHE,
0oOIIeHHe,
HcTeMaTH3all
s1 SHAHUIA!

(18 u)

I‘-Inc.na U BbIYMCJIeHHs (3aIUCh,
CpaBHEHHUE, JEHCTBUSI C
NeliCTBUTEILHBIMI YHCIIAMH,
UICIIOBAs TIPsIMasi; IPOLICHTEI,
OTHOILICHHUS, IIPOTIOPLIMH,
OKpYIJIEHHE, TPUOIHKEHHE,
OIICHKA; pelIeHNe TEKCTOBBIX 3a/1ad
ApU(PMETHUECKIM CIIOCOO0M)

AnrebpanyecKue BBIPAXKECHUS

(mpeoOpa3zoBaHue aNredpanvecKux
BBIPAKCHUI, JOITyCTHMBIE
BHAYCHYISI )

DOyHKIUHN (TOCTPOEHHUE, CBOUCTBA
M3y4CHHBIX (byHKIMIA;
rpaduueckoe pelieHne ypaBHeHHi
1 X CHCTEM)

OnepupoBarb NOHATHSIMH: MHOKECTBO,
MOZIMHOXKECTBO, OIEpalui HaJ MHOKECTBAMM;
HCIO0JB30BaTh  TpaduyuecKoe  IpecTaBlICHHE
MHOKECTB JUUIsI OTIMCAHUS PEaIbHBIX MPOIIECCOB U
ABJICHUH, TIpH pEIIeHWH 3aJad U3 JApyrux
y4eOHBIX TIPEIMETOB.
AKTyaJIu3upoBaTh
OCHOBHbIE /IeliCTBHUS, CBAI3aHHbIE C YHCJIAMM:
MPOCTOE W COCTAaBHOE
HaTypajbHBIX

TEPMHUHOJIOTHIO u

HaTypajbHOE
JIEIUMOCTh

YUCIIO,
4ucia, qucel,

MMpU3HAKU ACJIUMOCTHU, IE€JI0€ YHCTIO0, MOAYIb

4miciia, OOBIKHOBEHHAs W JeCATHYHAs ApoOH,
CTaHIAPTHBIA BHJ YHCIA, apu(pMeTHUICCKUN
KBaJIpaTHbIN KOPEHb

Brimonasats JIEUCTBHS, CpaBHUBATh u
YHOOPSI0OYMBATh YHUCHA, MPENCTaBIsATh YHCIa Ha
KOOPJAMHATHOM  TPSAMOW, OKPYIISATh  YHCIA;

BEITIONTHATh TPUKUAKY W OIICHKY pe3yabrara
BBIYMCIICHUM.
Perrate  TekcTOBBIC 3amaud  apU(METHUCCKUM

cnocobom. Pemarb  mpakTuueckue  3amaui,
cozeprkariue NOPOLEHTHhI,  JOJH,  YacTH,
BBIPQ)KAIOLINE 3aBUCHMOCTH: CKOPOCTb — BPEMS
—  paccTosiHMe, LeHa —  KOJIMYECTBO—
CTOMMOCTh, O00BEM pPabOTBI — BpemMsS —
NPOU3BOJUTEIBHOCTD TPY/A.

Pa3Oupare peanpHble KU3HCHHBIC CHTYyallHH,

(hopMynMpoBaTh UX HA SI3BIKE MAaTEMATHKH,

https://resh.edu.r
u
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HaXOIUTh PELICHUE, MPUMEHSS MaTeMaTHYeCKUH
arapar, THTEpIPETUPOBATH PE3YIbTaT
OnepupoBars MOHATUSAMU: CTEHNEHb C LEIBIM
mmokaszareneM, apu(METHYeCKH  KBaJpaTHBIN
KOpEeHb, MHOTOWIEH, anreOpandeckas JapooOb,
TOXJIECTBO.

BbInOJIHATL OCHOBHBIE JIEHCTBUS: BBINOIHSTH
pacueTsl o Gopmynam, IpeoOpPa3oBLIBATh LIEIIbIC,

IpoOHO-
palOHAJIBHBIC BBIPAXKCHHUA W  BBIPpAXKCHHUA C
KOPHSIMH, peann30BBIBAT PpasIoKeHHe

MHOTOWICHA Ha MHOXHTEIH, B TOM YHCIE C
UCIIONB30BaHUEM (HOPMYI PAa3HOCTH KBaJpaToB U
KBajgpara CyMMbl M  pa3HOCTH; HaXOAUTb
JOIYCTUMBIE  3HA4€HHWs  IEPEMEHHBIX  JUIA
JPOOHO-PALMOHAIIBHBIX BBIPAKEHUH, KOPHEH.
MoneaupoBarb C MoMOIIBIO (OPMYN peabHbIe
TIPOILIECCHI U SIBIICHUS

OnepupoBarb MOHATHUAMH: (YHKOUS, Tpapux
GyHKIMH,  Hynd  (QYHKIUH,  [IPOMEXYTKU
3HAKOIIOCTOSIHCTBA, TPOMEXKYTKH BO3pacTaHHs,
yOBIBaHMS, HANOOJIbLICe ¥ HAUMEHbBLICE 3HAYCHHS
GbyHKIHY.

AHAJIM3NUPOBATD, CpaBHHBATbh, o0CyXaaTh
CBOMCTBa (PyHKIIUIA, CTPOUTH UX IPaPHKH.
OnepupoBatb TIOHSTHSIMU: npsMas
IIPOTIOPIMOHAIBHOCTh, 00OpaTHast

MPOMOPIMOHANIBHOCTb,  JIMHEHHAs  (QyHKIWS,
KBagpaThuHast (yHKIOWs, mapaboja, rurmepOosa.
HUcnoan3oBarh Tpaduke IS ONpEnCICHUs
CBOWCTB, TMpOLIECCOB M 3aBHCUMOCTEH, ISt
pelIeHUs 3a1a4 U3 APYTHX YUYCOHBIX MPEIMETOB U
pCANBHOW JKU3HHW; MOJCIUPOBATH C IMOMOIIBIO
rpauKOB peaibHEIC MPOICCCH U SBICHUS.
Beipaxkats GopMynaMu 3aBHCUMOCTH MEKIY
BEJITMYHMHAMU




PABOYASA MPOrPAMMA YYHEBHOI'O KYPCA «TEOMETPUA». 7-9 KJTIACCbI

LEE/IN U3YHEHUA YHEBHOIO KYPCA

«MaremMaTnKy yxe 3aT€M Y4YHWTh HaJl0, YTO OHa YM B TOPSIOK MPUBOANT», — IMHUCAT BEIUKUH pycCKUi ydeHblii Muxann BacunbeBnd JlomoHOCOB. 11 B 3TOM cOCTOMT OfjHA M3 BYX IieJel
00y4eHHsI TeOMETPUH KaK COCTaBHOW YacTH MaTeMaTHKH B IIKOJE. DTOW LEJIM COOTBETCTBYET JlOKa3aTelbHasl JIMHUA IpernofaBanus reomerpun. Ciienys npeacraBieHHON paboueil mporpamme,
Ha4YMHAas C CEIbMOI0o Kjlacca Ha YpOKax I'eOMETPHU OOYYaIONIMICS YUUTCSI IPOBOJUTH JOKA3aTelIbHbIE PACCYKACHHS, CTPOUTH JIOTHYECKHE YMO3aKIIIOUEHHS, IOKA3bIBaTh HCTHHHBIC YTBEPIKICHHS
U CTPOUTH KOHTPIIPHUMEPBI K JIOKHBIM, IPOBOJMTH PACCYXJEHUSI «OT IPOTHBHOIO», OTIMYATh CBOWCTBA OT IMPU3HAKOB, (HOPMYJIMPOBATH OOpAaTHBIC YTBEPXKICHUS. YUEHHK, OBJIAJCBIIHMIA
HCKYCCTBOM paccCy’kaaTh, OyleT MPUMEHATh €ro U B OKpyskatomeil ku3Hu. Kak mucan reomerp u negaror Urops @enoposuy llapeiruH, «101bMH, TOHUMAIOIIUMHE, YTO TaKOE JJOKA3aTeILCTBO,
TPYAHO U JTaKC HCBO3MOXXHO MAaHUITYJIMPOBATHY. U B 5TOM COCTOUT BaKHOE BOCIUTATEIBHOE 3HAYECHHE N3Yy4YCHHA TCOMETPUU, IPUCYIICC UMCHHO OTEYECTBEHHOM MaTeMaTu4yecKoi mkoie. Bmecre
C TEM aBTOPBI IPOTPAMMBbI HPEIOCTEPEratoT YUUTENsI OT U3JIMIIHEr0 (opMaii3Ma, 0COOCHHO B OTHOIICHHH Hadall U OCHOBaHWil reomerpun. Opaniy3ckuii Mmarematuk JKan J[peioHHE 110 3TOMY
MOBOJIy BbICKa3ajcs Tak: «UTo KacaeTcs JeNMKaTHON MPOoOIeMbl BBEICHHS «aKCHOM», TO MHE K&XKETCsI, YTO Ha MEPBBIX [I0Pax HYXKHO BOOOIIE H30erarh MPOU3HOCUTH caMo 3To ciioBo. C pyroii xe
CTOPOHBI, HE CIIEAYET yIyCKaTh HU OJHON BO3MOXXHOCTH JIaBaTh IPUMEPHI JIOTMYSCKUX 3aKITIOYEHHI, KOTOPbIE Ky/ia B OOJIbILIEH Mepe, 4eM Uiest aKCHOM, SIBIISTIOTCS. HICTHHHBIME U €IMHCTBEHHBIMHU
JIBUTATEIISIMA MaTEeMaTHUECKOTO MBIIIUICHUS.

BTOpOﬁ LEIBbI0 U3YUYCHHUSA TCOMETPUHN ABJISACTCA HMCIIOJIB30BAHUC €€ Kak HHCTPYMCEHTA IIPU PCHICHUN KaK MAaTEMAaTUYCCKUX, TaK U MPAKTUYCCKUX 3a/ia4, BCTPCUAIOINUXCA B peam)Hoﬁ JKHU3HHU.
OKOHYMBIIMK KypC T€OMETPUH IIKOJIBHHUK JIOJDKEH OBbITh B COCTOSIHUHM OIPEICIUTh FeOMETPUYECKYI0 (pUrypy, ONUcaTh CJIOBAMH JTAHHBIA YEPTEXK WIIM PUCYHOK, HAWTH IUIOMIAJb 3€MEIbHOTO
y4acTKa, paccyuTarh HEOOXOAMMYIO JUTHHY ONTOBOJIOKOHHOTO Kabessi Wi TpeOyeMble pa3Mepbl rapaka Jisi aBTOMOOHJIS. DTOMY COOTBETCTBYET BTOpAsi, BBIYMCIUTEIbHAS JINHKUS B U3YyYCHUH
reOMETpHH B IKojIe. [laHHas paKTUYecKas JMHUS SBIISIETCS He MeHee BaKHOU, yeM nepsast. Eme [Tnaton npennuceiBa, yTo0bl «rpaskaane [IpexpacHOro ropojia HU B KOEM Cilydae He OCTaBIISLIIN
TEOMETPHIO, Belb HEMAIOBAYKHO JIaXKe MOOOYHOE €€ MPUMEHEHHE — B BOCHHOM JIENE JIa, BIPOYEM, U BO BCEX HAyKax — JUIS JIyUIIIEro UX YCBOCHHUS: MbI Be/lb 3HAEM, Kakasi OECKOHEUHAs pa3HUIa
CYIIECTBYET MEK/IY YEIOBEKOM MPUYACTHBIM K FE€OMETPUHM M HENPUYACTHBIMY». J[JIsl 3TOr0 YUHUTEII0 PEKOMEHAYeTCsl MOA0UPATh 3a/1aud MPAKTHYECKOrO XapakTepa sl PACCMATPUBAEMBbIX TEM,
YUUTBH J€Teil CTPOUTH MaTeMaTHYeCKHe MOJEIH PEaJIbHBIX JKU3HEHHBIX CUTYallUi, POBOANTH BBIYMCICHHS M OLCHUBATh a/IEKBaTHOCTh MOJyYEHHOTO pe3yibTrara. KpaiiHe Ba)kKHO MOI4YEpKHUBATh
CBSI3U T€OMETPHUHU C APYTHMH IIpeMETaMH, MOTHBUPOBATh MCIHOJIB30BATh ONPEJENICHNs] TeOMETPHUECKUX (UTYp M IOHATHH, JEMOHCTPUPOBATH ITPUMEHEHHE MOJYYEHHBIX YMEHHI B (DU3HKE U
TEXHHKE. DTH CBSI3U Haubosee SipKo BUIHBI B TEMax
«Bekrtopb», « TpUTOHOMETpUYECKUE COOTHOIIEHHSD, «MeTton koopaunam u « Teopema [Tudaropar.

B 3akiroucHue cONUIEMCs Ha BEJIMKOTO MaTeMaTHka U acTpoHoma Moranna Kerutepa, 4ToObl emie pa3 moa4epKHyTh B METAPEIMETHOS, U BOCITUTATEILHOE 3HaUeHHE reoMeTpun: “Geometria
una et aeterna est in mente Dei refulgens: cuius consortium hominibus tributum inter causas est, cur homo sit imago Dei”'.

MECTO YYEBHOI'O KYPCA B YHEBHOM MJIAHE

CoracHo yueOHOMY TulaHy B 7—9 Kiaccax u3ydaercs yueOHbIH Kypc «l'eomMeTpus», KOTOPBIH BKIIOYAET CIIEAYIOLIME OCHOBHBIC paseiibl copepikanus: «l'eomerpuueckue GUrypbl U ux
CBOMCTBay, «/3MepeHre TeOMETPUIECKUX BETUUUHY, a TAaKkKe «JekapToBbl KOOPAMHATHI HA TIOCKOCTHY, «BekTopb», «/IBmkenust muiockoctu» u «IIpeodpazoBanus momoous.

VYueOHbIi TUIaH NpeayCcMaTpUBaeT M3ydeHHE 'eOMETPUH Ha 0a30BOM YpOBHE, MCXOIS U3 He MeHee 68 y4eOHBIX 4acoB B y4eOHOM roay, Bcero 3a TpH roja o0ydeHuss — He Menee 204
4acoB.

COAEPXXAHUE YYEBHOIO KYPCA (MO N04AM OBYYEHUA)
7 knacc

HauanbHele nonsTust reomerpud. Touka, npsimas, OTpe30K, JIyd. Yros. Bune! ymios. BepTukanbHble U CMEXKHBIE YITIBL.
buccekrpuca yrma. Jlomanas, MHOroyronsHukK. [TapannensHOCTs U NEPHIEHAN- KyJISIPHOCTD MPSAMBIX.
Cummerpuunble Gurypsl. OCHOBHBIE CBOICTBA 0CEBOM cuMMeTpHu. [IpuMepsl CHMMETPUU B OKPYKaIOIEM MHpE.



OCHOBHBIE TTIOCTPOCHHUS C TOMOIIBIO LUPKYISA U JIuHEHKH. TpeyronsHuk. Bricota, MennaHa, OuccekTpuca, UX CBOHCTBAa. PaBHOOEIPEHHBIN M PaBHOCTOPOHHUN TpeyroabHUKH. HepaBeHCTBO
TPEYTOJIbHHKA.

CBolicTBa ¥ IPU3HAKK PAaBHOOEIPEHHOTO TpeyroibHUKa. [Ipru3Haku paBeHCTBA TPEYTOILHUKOB.

CBolicTBa M NPU3HAKK MAPATUICIBHBIX MPSIMBIX. CyMMa YITIOB TPEyTroibHNKA. BHENTHNE yIIIbI TPEyTONbHIKA.

[IpsimoyronbHEI TpeyroiabHUK. CBOMCTBO MeIMAHBI PSMOYTOJIEHOTO TPEYTOJIbHHUKA, TPOBEICHHOM K THIIOTEHY3€.
[Ipusnaku paBeHCTBa IPSIMOYTOJIBHBIX TPEYTOIBHUKOB. IIpSMOYTOIBHBIN TPEYTOIBHUK € yIiioM B 30°.

HepaBeHcTBa B reoMeTpHH: HEPABEHCTBO TPEYTOJIbHUKA, HEPA- BEHCTBO O JJIMHE JIOMAHOH, TeopeMa 0 OoIbIleM yIyie U OoJIbIeil CTOpOoHe TpeyroabHUKA. [lepreHanKynsp u HaKIIOHHAsL.

I'eomerpuueckoe MecTo Touek. buccekrpuca ymia U CepeIMHHBIN NEPIEHAUKYIISP K OTPE3KY KaK F€OMETPUUYECKUE MECTA TOUEK.

OKpy>KHOCTb U KpPYT, XOpAa U TUaMeTp, UX CBOKCTBa. B3anMHoe pacnonokeHre okpyKHOCTH U mpsaMoil. KacarenbHas u cexymas k okpykHocTU. OKpYKHOCTb, BIMCaHHas B yroil. Brincannas
U ONKMCAHHAS OKPY>KHOCTU TPEYroIbHUKA.

8 knacc
UYetsipexyronsHukH. [lapammenorpaMM, ero mpu3Haku ¥ CBOWCTBA. YacCTHBIE CiTydau MapajuieJIorpaMMoB (TIPSIMOYTOIBHIK, POMO, KBaIpar), X MPU3HAKK U CBOMcTBa. Tpamenus, paBHOOOKas

Tpamnenusi, ¢ CBONCTBA U IIPU3HAKH.
[IpsimoyronpHas Tpaneuus.
Merton ynBoenus Meauansl. Llenrpansras cumMerpust. Teopema Parneca 1 TeopemMa 0 IpOIOPIUOHAIBHBIX OTPE3Kax.
Cpennue JUHUM TPEYTroNbHUKA U Tpamnenny. LlenTp Macc TpeyroabHUKA.
[Tomobue TpeyroasHUKOB, Ko duireHT nogodus. [IpusHakn moxodus TpeyronbHUKOB. [IprMeHeHne mogo0ust Y peeHnH MTPAaKTHYECKHUX 3a71ad.
CgoiicTBa momianeii reomerpuaeckux puryp. ©@opMyIsl Ui TUIOMAAN TPEYTONbHUKA, TapauiesiorpaMma, pomoa i Tparnery. OTHOIIECHHE TUTOIIaAeH TTOTOOHBIX GUryp.
Brruncnenue Hnomaﬂel‘/i TPECYTOJIbHUKOB 1 MHOT'OYT'OJIbHUKOB Ha KJIeTYaTOMn 6yMare.
Teopema [Iudaropa. [Ipumenenne Teopems! [Indaropa npu pereHnn NTpaKTHIECKUX 3a1ad.
CuHyC, KOCHHYC, TAHIE€HC OCTPOTO yIJia IPSIMOYTOJIBHOIO TpeyrojbHuKa. OCHOBHOE TPUTOHOMETPHUECKOE TOKIECTBO. Tpuronomerprdeckue GyHkuu yrios B 30°, 45° u 60°.
BrincanHble U IIeHTpajIbHbBIE YIVIBI, YTOI MEX]y KacaTelbHOW M XOpAoi. YIIIbl MEXIy XOpAaMH U CeKyIlMMH. BrincaHHbIe 1 OMUCaHHBIE YETHIPEXYTOIbHUKH. B3anMHoe pacnoiokeHne aByX
okpyxHocTel. Kacanme okpyxHocteid. O01mune KacaTelbHbIe K IBYM OKPY>KHOCTSIM.

9 Kknacc

Cunyc, kocunyc, Tanrerc yrios ot 0 10 180°. OCHOBHOE TPHTOHOMETPUIECKOE TOXKACCTBO. DOPMYITBI TIPUBEICHHS.

Pemenue TpeyronsHHKOB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB. PeleHne npakTHyeckux 3aad ¢ MCHOJIb30BAHINEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

[Ipeobpa3zoBanue moaoous. [1ogo0ue COOTBETCTBEHHBIX AICMCHTOB.

Teopema 0 MPOU3BECHIH OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEICHUH OTPE3KOB CEKYIINX, TeOpeMa 0 KBaJpare KacaTeIbHOM.

Bekrop, anuHa (MOAIYJb) BEKTOpa, COHANPABICHHBIE BEKTOPBI, ITPOTHBOIOJIOKHO HAIPABICHHBIC BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALMH HAJ BEKTOPAMH.
PaznoxkeHue BeKTOpa 10 JAByM HEKOJUTMHEapHbIM BekTopaM. KoopanHarsl Bekropa. CkasipHOE POM3BECHUE BEKTOPOB, IPUMEHEHHUE JJIsl HAXOXKACHHS JJIMH U YIJIOB.

JlekapTOBBI KOOPJMHATHI Ha TUIOCKOCTH. YpaBHEHHS NPSMOI U OKPY>KHOCTH B KOOPAWHATAX, IIEpEeCeYCHUE OKPYKHOCTEH U MPSIMBIX. MEeTO/] KOOpANHAT 1 €TO MPUMEHEHHE.

[TpaBribHBIE MHOTOYTOJIBHUKH. [{IIMHA OKpYKHOCTH. ['pasycHas u paguaHHas Mepa yIiia, BBIYMCICHHE JUTHH IyT OKpyxHocTel. [lnomans kpyra, cekropa, CerMeHTa.

JIBM>KEHMsI TUIOCKOCTH 1 BHYTPEHHHE CUMMETpHU GUTyp (r1eMeHTapHble npencrasienust). [lapamienshsiit nepeHoc. [ToBoport.

M/IAHWUPYEMbIE NMPEAMETHbIE PE3Y/IbTATbI OCBOEHMA PABOYEM NMPOrPAMMbI KYPCA (MO FOAAM OBYYEHMA)

OcBoenue yaebHOTO Kypca «[ eomeTpus» Ha ypOBHE OCHOBHOTO OOIIIETO 00pa30BaHUs TOKHO 00eCIIeunBaTh JOCTIKCHNE CIEAYIOMNX MPEAMETHBIX 00pa30BaTeIbHBIX PE3yABTATOB:



7 kjacce

AN

10.
11.

12.

13.
14.
15.

Pacrio3HaBarh M3y4eHHbIE I'€OMETPHYECKHE (UIYpbI, ONPEACIATh MX B3aUMHOE PpACIOJIOKEHHE, W300pakarb IeOMETpUYecKHe (UIYphI; BBINOJIHATH YEPTEKH 10 YCJIOBHIO 3a/1auM.
W3MepAaTh TMHEHHbIE U YITIOBbIE BEIMYMHBL. Pemate 3a1a4n Ha BHIUMCIIEHUE JUITHH OTPE3KOB U BEJINYMH YIJIOB.

Henarb rpy0Oy1o OLEHKY JUHEHHBIX U YIJIOBBIX BEJIMYHH MPEAMETOB B PeabHON JKU3HH, pa3MEPOB IMPUPOTHBIX 00BEKTOB. Pasnuyars pasMepsl ’TUX 0OOBEKTOB MO TOPSAKY BEINYNHBI.
CTpouTh 4EpTEKU K TEOMETPHUECKIM 3a/1a4aM.

[Tonb30oBaTbest NPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, UCIIOIb30BATh IIPU3HAKK U CBOWCTBA paBHOOEIPEHHBIX TPEYTOJILHUKOB IIPH PELICHUH 3a/1a4.

[TpoBOIUTE JIOTHUYECKHE PACCYXKICHUS C UCTIOIb30BAaHNEM T'€OMETPHUYECKHUX TEOPEM.

[Tonp30BaThCs MPU3HAKAMHU PABEHCTBA MPSAMOYTOIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM MEAMAHBI, TPOBEACHHON K THIIOTEHY3€ MPSIMOYTOIBHOTO TPEYTOJIbHUKA, B PEIICHUH F€OMETPUUCCKUX
3a1ay.

OmnpenensTs napamuieabHOCTh MPSIMBIX C TOMOLIBIO YITIOB, KOTOPBIE 00pa3yeT ¢ HUMU ceKymiasi. OnpenesTh NapaulelbHOCTh MPSIMBIX C TOMOIIBIO PABEHCTBA PACCTOSTHUN OT TOUCK OJTHOM
IIPSIMOI1 10 TOUEK APYTroi MpsiMOH.

Penrats 3amaun Ha KieT4aroii Oymare.

IIpoBOANUTE BRIYHMCICHUS M HAXOAWUTH YHCIIOBBIC U OyKBEHHBIC 3HAYEHUS YIJIOB B TEOMETPUUYECKHUX 3a7a4ax C UCIOIb30BAHUEM CyMMBI YTJIOB TPEYTOJIBHUKOB U MHOTOYTOJILHUKOB, CBOICTB
yIJI0B, 00pa30BaHHBIX IPH MEPECEUCHNH IBYX MapauIeIbHbIX MPSAMBIX CeKyIeil. PemaTs mpakTudyeckue 3aaqy Ha HaX0XK/ICHUE YTIIOB.

Bnaners moHATHEM reOMETPUYECKOro MecTa TOYEK. YMETb OIPEIENIsATh OMCCEKTPHCY YIvIa M CePEIMHHBIN MEPIICHIUKYIIP K OT- PE3Ky Kak FeOMETPHUECKHE MECTa TOUEK.

@DopMyIHpOBaTh ONPEIEICHNS OKPYKHOCTH M KPyTa, XOP/Ibl ¥ AUAMETPa OKPYKHOCTH, TTOJIH30BAThCSI UX CBOMCTBAMHU. YMETh IPUMEHATH 3TH CBOMCTBA P PEILICHUH 3371ad.

Brnanets MoHATHEM ONMMCAHHOM OKOJIO TPEYroJIbHMKA OKPYXHOCTH, YMETh HaxXomuTh e¢ HeHTp. Ilomb3oBarbest hakTamMm 0 TOM, YTO OMCCEKTPHCHI YIJIOB TPEYTOJILHUKA TTEPECEKAIOTCs B
OJIHOM TOUKE, U O TOM, UTO CE€PEAUHHBIE NEPIEHIUKYIAPBI K CTOPOHAM TPEYTOJIbHHUKA NEPECEKAIOTCs B OJHOM TOUKE.

Brnanets moHATHEM KacaTelnbHON K OKPYXHOCTH, [IOJIb30BATHCSA TEOPEMOM O TIEPIIEHANKYIIIPHOCTH KacaTeIbHOM U pajiiyca, IPOBEICHHOTO K TOUKE KaCaHMS.

[Tonp30BaThCst MPOCTEHIITMU T€OMETPUIECKIMH HEPAaBEHCTBAMU, TOHUMATh UX MPAKTHUECKUI CMBICIT.

[TpoBOIUTE OCHOBHBIE TEOMETPHUUECKUE TTOCTPOCHUSI C TIOMOIIBIO IIUPKYIIS U JIMHEHKH.

8 knacc

Pacrio3HaBaTh OCHOBHBIE BUBI YETHIPEXYTOIBHUKOB, HX 3JIEMEHTBI, TI0JIb30BATHCS UX CBOHCTBAMHU IPH PELIEHHH T€OMETPUIECKUX 331a4.

[TpuMeHsTh CBOMCTBA TOYKH TIEpECcEUEHHs] MEMaH TPEYTroibHUKA (IIEHTpa Macc) B PELICHUH 3a/1au.

Bnanets moHsTHEM CpedHEH JHMHUM TPEYrodbHHKA M TpaNelHH, NPUMEHATh HUX CBOMCTBA IPH PEIIEHHHM reoMeTpuueckux 3aaad. Ilomp3oBarbes Teopemoint daneca U TEOPEMOMl O
IIPOIIOPLIMOHAJIBHBIX OTPE3KaX, IPUMEHATD UX Ul PELICHUs [IPAKTUYECKUX 3a/1a4.

[IpuMeHATH MPU3HAKY MOAOOUS TPEYTOIEHUKOB B PEIICHUH T€OMETPHUECKUX 3a71ad.

[Tonb3oBarbest Teopemoii [Indaropa uist pemieHns: reOMETPHYECKUX U MPAKTHUECKUX 3a1a4. CTPOUTh MareMaTH4ecKylo MOJICIIb B ITPAKTHYECKHUX 33/a4aX, CAMOCTOSITEIBHO JIEJIaTh YePTEK
U HaXOJUTb COOTBETCTBYIOIINE JUIMHBIL.

Brnaznets noHATHsAMEU CHHYCA, KOCUHYCA M TAHT€HCA OCTPOrO yIIa IPsIMOYTOJIBHOIO TpeyroibHuKa. [101630BaThesl ’TUMU MOHATHS- MU AJISI PEIIEHUS TPAKTUYECKUX 3aa4.

Bprumcsste (pa3auyHbIMU criocobamu) IUIoIa/(b TPEYroJbHUKA U TUIONIAH MHOTOYTOJIBHBIX (QUTYP

(TTonB3ysich, Iie HEOOXOMMMO, KAIBKYIITOPOM). [IpUMEHSITh oTydeHHbIE YMEHHS B TPAKTHUCCKUX 3a1a4ax.

BrnaneTs MOHATHAME BIHMCAHHOTO M IIEHTPAIBHOTO YIVIA, HCIIOIb30BATH TEOPEMBI O BIHUCAHHBIX yIIax, yIIaX MEXIYy XOpAaMH (CEKyIIMMM) U yIVIe MEXIy KacaTelbHOH M XOpAOH mpH
pELICHUH F€OMETPUYECKUX 3a1ad.

BJ'IaLlCTI) IMOHATUCM OITMCAHHOT'O ‘leTpréXyFOJ'l]:HI/IKa, MIPUMEHATH CBOMCTBA ONMMCAHHOTO ‘ieTpréXyFOJ'l])HI/IKa IIpyu pCUICHUM 3a/1a4.



10 HpI/IMeHﬂTB IMOJIYYCHHBIC 3HAHUA Ha MPAKTHUKE — CTPOUTHh MAaTEMAaTHYCCKUC MOACIN IJIA 3a/1a4 peaanoﬁ KU3HHU U IPOBOAUTH COOTBETCTBYIOIIUEC BHIYUCICHUA C IPUMCHCHUEM HOJIOGI/IH n

TPUTOHOMETPHH (ITIOTB3YACH, TJIe HEOOXOIUMO, KAIBKYISITOPOM).
9 Knacc

1. 3HaTh TPUTOHOMETPHUUYCCKUEC (PYHKIIMH OCTPBIX YIIIOB, HAXOAHUTH C UX ITOMOIIBIO Pa3IHYHBIC JICMEHTHI
MIPSIMOYTOJILHOTO TPEYTOJIbHUKA («PELICHUE MPSIMOYTOJIbHBIX TPEYTOIbHUKOBY ). HaXouTh (C MOMOIIBIO KAIBKYISATOPA) IVTHHBI U YIIIbI U HETAONMYHBIX 3HAYCHUH.

[Monp3oBaThest GopMyIIaMu IPUBECHUS U OCHOBHBIM TPUTOHOMETPUYCCKUM TOKICCTBOM JIJIsi HAXOXKICHUS COOTHOIICHUN MEKIy TPUTOHOMETPUYCCKUMH BEIIMYMHAMHU.

3. Hcnonb30BaTh TEOPEMBbI CHHYCOB ¥ KOCHHYCOB JUISl HAXOXK/ICHUS PA3IMYHBIX DJIEMEHTOB TPEYTOJIbHUKA («PEIICHHE TPEYTOIILHUKOBY), IPUMEHSITh UX MPU PELICHUH I'€OMETPHUYCCKUX 3a/1ad.
Bnaners nmoHsATHAMHU NpeoOpa3oBaHus 000U, COOTBETCTBEHHBIX JIEMEHTOB MOA0OHBIX (Guryp. [loabp3oBarscst cBoiicTBaMU 1MOAOOUS TPOU3BOJIBHBIX (PUTYD, YMETh BEIYUCIIATH JUIMHBI U
HaXOIUTh YNkl y NOAOOHBIX Guryp. [IpuMeHsTs cBOMCTBA MONO0HS B MPAKTHUECKUX 3a/ja4ax. YMETh NPUBOANTH MPUMEPHI TOA00HBIX (DUTYP B OKPYKAIOILEM MHPE.

5. Tlome3oBarbcs TEOpEMaMU O MIPOU3BEICHIH OTPE3KOB XOPII, O IIPOU3BEICHUU OTPE3KOB CEKYIIHX, O KBapaTe KacaTeiIbHOM.

[Tonb30BaThcsi BEKTOPAMU, TIOHUMATh UX TEOMETPUYECKUI U (DU3MUECKHI CMBICI, IPUMEHSTh HX B PEIICHUH TeOMETPUIECKUX M (PU3NUECKHX 3a1a4. [[pUMEHsITh CKaIsIpHOE IPOU3BEICHHE
BEKTOPOB JJIsl HAXOXKACHHS JJTHH U YTIJIOB.
ITonp30Barbes METOAOM KOOPAWHAT Ha MJIOCKOCTHU, MPUMECHATH €0 B pCHICHUU T€COMETPUUCCKUX U TPAKTUYCCKUX 3aaad.

8. Bnagerh MOHATHSIMHU MPABUILHOTO MHOTOYTOJIBHHKA, JUIMHBI OKPYKHOCTH, JUIMHBI JyTH OKPYXHOCTH W PaJMAHHONW MEphl YIVIa, YMETh BBIYHCIISATH IUIOIIAAb KPyra U €ro 4actei.
[IpuMeHSATh MOMYyYCHHBIC YMEHUS B IPAKTUYCCKIX 3a/1a9aX.

9. Haxomutb ocH (WU LEHTPbI) CAMMETPHUU (QUTYD, TPUMEHSTh JBIKSHUS IUIOCKOCTH B MPOCTEHIIINX CITy4dasX.

10. TIpuMeHSTH MONyYCHHBIC 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMAaTHYCCKHUE MOJICIH TSl 33124 PEaIbHOM KU3HU U IPOBOJUTH COOTBETCTBYOIIUC BEIUMCIICHUS C IPUMCHEHUEM MTOO0US U

TPUTOHOMETPUYECKUX (PyHKLMH (IT0JIB3YSICh, IJIe HEOOXOANMO, KaIbKYJIATOPOM).






TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA (IO 'OJAM OBYYEHMUS)

7 knacc (He MeHee 68 4)

a3BaHue OCHOBHBIE BHIbI IEATENLHOCTH 00y4aIouIuxcst (JJIeKTPOHHbIE
a3zena (TeMbl) [(OCHOBHOE colepKaHHe (uudposLIe

pca  (4mciao 00pa3oBaTeJbHbI
acoB) e pecypchbl)
pocreiimue  [[Ipocreiliine reomeTpuuecKue DopmynupoBarh  OCHOBHble  moHsATHs U |https:/resh.edu.r
€OMETPHYECKH [00BbEKTbI: TOUKH, IIPSIMBIC, IyYH U [ONpeeIeHHS. Pacrio3HaBaTh ~ M3ydYeHHBIE

(l)?l“ypbl W UX  yTJIbI, MHOTOYTOJILHHK, JIOMaHas. reOMETpUYECKHE  (UTYPBI,  ONPENENSTh  UX
BOMCTBA. (CMeKHbBIE M BEPTUKATBHBIE YIVIBL  [p3ayMHOE PACIIONOKCHHE, BHIIONHSATE YSPTEK 110

svepenue PaboTa ¢ NPOCTEHIINMH YEPTERAMI. |venopyio  samaqn.  [IpoBOAMTH mpocTeiiiime

TEOMETPUIECKH [[]3vepennie TMHENHBIX U YITIOBBIX

x Beauuun (14
1)

BETMYMH, BBIYMCIEHUE OTPE3KOB U
yrioB. [lepumerp u mromans ¢uryp,
COCTABJICHHBIX U3 IIPSIMOYTOJILHUKOB

[OCTPOCHUSI C TOMOIIBIO LUPKYJIS M JIMHEHKH.
I3MepsATh JIMHEHHBIE M YIVIOBBIE BEIMYUHEI
reOMETPUUECKHX U

NPaKTUYECKUX 00BEKTOB. ONpEeneNsiTh «Ha a3y
[pa3Mepbl peasibHBIX 00BEKTOB, IPOBOAUTH IPYOYIO
OLICHKY WX pa3MepoB. Pemarp 3agaud  Ha
BBIYHMCIICHHE JIIMH OTPE3KOB M BEJIMYMH YIJIOB.
Pemarp 3amadM Ha B3aMMHOE PACIIOIOKEHHE
duryp.
KITaCCU(HKALUIO YIIOB, BBIYUCIATH JTMHEHHBIC U

TEOMETPUYECKUX IIpoBonuth
VIJIOBBIC BEJIMYHHBI, IPOBOAUTH HEOOXOIUMBIC
TOKa3aTeNbHbIE PACCYKICHUS.

3HAKOMHUTBCSI C UCTOPUEN Pa3BUTHS T€OMETPUN
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TpeyronbHUKH
(22 v)

[MonsiTne 0 PaBHBIX
TPEyroJbHUKAX U  TEPBUYHBIC
MIPE/ICTaBICHUS 0 PaBHBIX
(KOHTpY?HTHBIX) Qurypax. Tpu
TIpU3HaKa paBeHCTBa
TPEYTOJIbHUKOB.

[Tpuznaku paBeHCTBa

MPSIMOYTOJIBHBIX TPEYTOJIEHUKOB.
CBOICTBO MeTUaHbl
MIPSIMOYTOJIBHOTO TPEYTONbHUKA.
PaBHOOCIpeHHBIC "
PaBHOCTOPOHHHUE TPEYTOJILHUKU.
[Ipuznaku u cBOilcTBa
PaBHOOEIPEHHOTO TPEYTOIBHHKA.
[IpoTtus Ooubreit CTOPOHBI
TPEYTOJNIbHUKA JIEKHUT  OONbIINI
yroiu. Ilpocteiiine HepaBeHCTBa B
TEOMETPHH.
HepaBeHCTBO TpeyroabHUKA.
HepasencTBo 1omaHoi.
[IpsiMOyTronbHBI  TPEYroJbHHUK C
yriom B 30°. IlepBble MOHSTHSA O
JIOKa3aTeNbCTBAX B TEOMETPHH

Pacno3znaBatb mapsl  paBHBIX
TPEYTOJILHUKOB Ha TOTOBBIX YepTekax (C

yKa3zaHHEM MPU3HAKOB).

BriBoauTh CJIEJICTBUS (paBeHCTB
COOTBETCTBYIOIIUX 3JIEMEHTOB) M3 PAaBEHCTB
TPEYTOILHUKOB.

®opmyanpoBaTh OIIpE/ICIICHUSL:
OCTPOYTOJIBHOTO, TYIOYTOJIBHOTO,
MIPSIMOYTOJILHOTO, paBHOOEPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJILHUKOB;
OUCCEKTPHCHI, BBICOTHI, MeIHaHbl

TPEYTOJIBbHNKA; CEPEANHHOTO MEPIECHINKYIIpa
0Tpe3Ka; IepuMeTpa TPEyroJbHUKA.

@®opmyJMpoBaTh  CBOHCTBA U MPU3HAKY
PaBHOOEIPEHHOTO TPEYTOILHHKA.

Crpouth ueprexu, pemiaTb 3aga4m  C
IIOMOIIBIO HaX0XKJICHUS PpaBHBIX
TPEYTOJIbHUKOB.

IIpumensTh MIPU3HAKH paBeHCTBa

MIPSIMOYTOJIBHBIX TPEYTOJIEHUKOB B 3a/1a4aX.
Hcnoab3oBare 1H(ppPOBEIE pPeCcypchl A
HccIeJ0BAHUS CBOMCTB N3ydaeMbIX QUTYP.
3HAKOMHTBLCS c
TEOMETPHH

HCTOpMell  pa3BUTHUSA

https://resh.edu.ru
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Il'[apannenbnme
npsiMble, CyMMa
YIJ10B
TpeyroabHUKa
(14 u)

[lapayienbHple  mpsiMble,  UX
cBOWcTBa,  IlATHIM  mocTynar
EBxknupa. Hakpect nexaiue,
COOTBETCTBCHHEIC u
0JTHOCTOPOHHHE YIIIBI
00pa3oBaHHbBIE TPHU IEPECEUCHUN
apajuIeTbHBIX MIPSIMBIX
CEeKyIIIei). [TpuzHak

MapajyIeIbBHOCTH TPSIMBIX  Yepe3
[PABEHCTBO PACCTOSHUM OT TOYEK
OMHOM  mpsMOH [0  BTOpOH
[TPSMOIA. CymmMma YIJIOB
TpEyrojJbHNUKa U MHOTOYTOJIbHHKA.
BHemHue yribl TpeyrojabHUKa

DopMynupoBaTh TIOHSITHE napaijiesIbHbIX
MPSAMBIX, HAXOMUTh TPAKTHYECKUE IPUMEPHL.
13ydaTh CBOWCTBA YIJIOB, OOpPa30BaHHBIX IIPHU
MepeCeYeHUH MapaJlIeIbHBIX MPSIMBIX CEKYIIeH.
[lIpoBoaANTH AOKA3ATEIBCTBA

TapaJuIeTbHOCTH ABYX HPSMBIX C TIOMOIIBHIO
YIJIOB, 00pa30BaHHBIX IPH MEPECEUCHUN ITUX
[PSIMBIX TPEThEH MPAMON.

BbruncasaTh CyMMy YIVIOB TPEYTOJIBHUKA U
MHOTO- YTOJIHHHKA.

[HaxoauTh 4rcioBbIe 1 OyKBEHHBIC 3HAUYCHHS
YIJIOB B TEOMETPUYECKUX 3a7a9ax C
MCIIOJIb30BAaHUEM TEOPEM O CYMME YIJIOB
TPEYTOJIbHUKA 1 MHOTOYTOJIFHIKA. SHAKOMHUTBCS

C MCTOPHeii Pa3BUTHSI TEOMETPHU

https://resh.edu.rul

(OKpYyXKHOCTB H
pyrL.
eoMeTpHYeCKH

e MOCTPOeHUS

(14 u)

(OKpY>KHOCTb, XOPJBl U AHAMETPBI, UX
(CBOWCTBA. KacarenbHas K
OKPY>KHOCTH. OKpYKHOCTb,
BriucanHas B yroi. [lonstue o I'MT,
MpUMEHEHHE B 3a/1adax. buccekrpuca
1 CepelUHHBIN TNEepIeHANKYIIp Kak

rCOMCTPUYCCKUEC MECTa TOYCK.
Opr)KHO CTh, OoImnucaHHas OKOJIO
[TPEYTOJIbHUKA. Brmcannas B

TPEYTOJIbHUK OKPYKHOCTb.

DOopMYJIHPOBATH ONPeNeIeHUs .
OKPY’KHOCTH, XOpJbI, TUaAMETpa H
KacaTelbHOU K OKpykHOCTU. M3yyaTh ux
CBOMCTBA, IPU3HAKU, CTPOUTH YEPTEKHU.
M ccnenoBarhb, B TOM YHCIIE HCIOJIb3YS
HH(ppoBbIe pecypehbl: OKPYKHOCTb,
BIIMCAHHYIO B YIOJI; LIEHTP OKPY>KHOCTH,
BIIMCAHHOM B YT'OJI; PABEHCTBO OTPE3KOB
KacaTeJIbHBbIX.

M cnoan3oBarh Metoa I MT i
J10Ka3aTCJIbCTBA TCOPEM O MEPECCUCHUN

ttps://resh.edu.r
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HpOCTeﬁmHe 3a7a41 Ha NOCTPOCHUC

OMICCEKTPHC YIVIOB TPEYTONBHUKA U CEPEIUHHBIX
MEPIEHANKYISPOB K CTOPOHAM TPEYrojbHUKA C
moMomipio I'MT. OsBjiaageBaTh NOHATHAMH
OKpYKHOCTEH

BITHICAHHOM Hu OINMHMCAaHHOH

[TPCYTOJIbHUKA, OTHUX

OKpyXHOCTel. Pemiarb OCHOBHbIE 3aJa4d Ha

HaXoAUTh HCHTPBI

MOCTPOCHHE:
yIia, paBHOIO JaHHOMY; CEPEAMHHOTO
MepIeHANKYIIpa JTAaHHOTO OTpe3Ka;

[IPSIMOMN, MPOXOASILEH Yepe3 NaHHYI0 TOUKY
1 NEpHEHAMKYJISIPHOW [aHHOM NpsSIMOMH;
OFICCEeKTPUCHI JTAHHOTO yria;
TPEYTOIBHUKOB IO PA3IUIHBIM DIICMECHTAM.

3HAKOMHTBCS ¢ MCTOPHEll pa3BUTHS T€OMETPUN

lloBTOpEHue,
00001IIeHue
BHAHUI (4 1)

00001enne
U METOHOB

[ToBTOpEHHE u
OCHOBHBIX  TMOHSITUHI
[kypca 7 kiacca

Periath 321241 Ha MOBTOPEHHUE,
WUTIOCTPUPYIOUINE CBA3M MEXAY Pa3IndHbIMU
[UacTsIMH Kypca

https://resh.edu.ru

8 knacc (He meHee 68 4)

HasBan
ue
pazjiena
(Tembl)
Kypca
(4uciio
4acoB)

OcHoBHOE coaepkanue

OCHOBHBIE BHBI
JesITeJIbHOCTH 00y1aK0IIHXCS

JJIeKTPOHHBIE
(uudpoBbIe
00pa3oBaTe/IbHbI
e pecypchbl)
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UeThIpEéXyrosbH
axen (12 4)

[Tapannenorpamm, ero NpU3HAKU U
cBolicTBa. YacTHBIE ci1yyan

POMO, KBajipar), MX MpU3HAKU U
cBoiicTBa. Tpanenus.
PaBHOOOKAS M IPSMOYTONIEHAS
TpaTeIH.

'YnBOoeHHE MeNaHbl.
[[eHTpanbHAsS CHMMETpPUS

300pakaTh ¥ HAXOAWTh HA dYepTEXax
YETHIPEXYTOJIbHUKN pPa3HbIX BUAOB M HX

[rapajieJIorpaMmMoOB (Hp}IMOyI‘OHBHI/IK, DJICMCHTBI.

DopMynupoBarb OIIPENEIEHNU:
MapajuieorpaMma, —HpsSMOYTOJbHHKA, pomOa,
KBaJIpaTa, TpAalelH, PaBHOOOKOW TpamneuuH,
MpsIMOYTroJbHOW — Tpameuuu. Jlokas3blBaTh U
HCIIO0JIb30BaTh IpU PEIICHUU 3aJiady MNpHU3HAKU U
CBOWCTBA: IapajulelorpamMMa, HpsSMOYTOJIBHUKA,
pomOa, KBajgpara, TpameLud, pPaBHOOOKOM
Tparenuy, IpsIMOYTOJIBHON TPaneltu.
[[pruMeHsATh METOJT yABOEHUSI MEUAHBI
TpPEYroNbHUKA.

Vicnons3oBate  IU(pOBBIE  pecypcel Ui
MCCIIEIOBAHUSl CBOMCTB  M3y4aeMbIX (Quryp.
3HAKOMUTBCSI C HICTOPUEH PA3BUTUSI TE€OMETPUU

https://resh.edu.r
u
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Teopema
Dajieca U
TeopeMa 0
MPONMOPIUOHA
L HBIX
0Tpe3Kax,
moj100HbIE
TPeyroJlbHUKH
(15 )

Teopema ®aneca u Teopema o
MIPONOPIIHOHAIBHBIX OTPE3KaX.
Cpennss
TpeyronbHuKa. Tpamerus, e¢
CpEeIHSIS JIMHUSA.
[IponopuronansHBIC

JIMHUA

OTPE3KU, MMOCTPOCHUC

‘IGTBépTOI‘O mponopurnoHaIbHOTO

OTpe3Ka.

CaoiicTBa LEHTpa Macc B

TPEYTONbHUKE.

[ono6ubIE TpPEYroNbHUKH. Tpu
MpU3HaKa MO100Mst

TPEYTOJILHUKOB.

HpaKTI/I‘IeCKOG MMPUMEHCHUC

IIpoBoaHTH MOCTPOEHUS C IOMOIBIO [IUPKYIIS
1 IMHEHKH C MCI0JIb30BAaHUE TEOPEMBI
Qaineca 51 TEOPEMBI 0
MIPOTIOPIIMOHAIBHBIX OTPE3KaX, CTPOUTh
YEeTBEPTHIN MPONOPLUOHATIBHBIN OTPE3OK.
IIpoBoauTh J0KA3aTEJBCTBO TOTO, UTO
MEIUaHbl TPEYrOJbHUKA IEPECEKAIOTCS B
OIHOM TOYKE, M HAXOAMTH CBSA3b C IIEHTPOM
Macc, HaXOAMTh OTHOLIEHHE, B KOTOPOM
ME/IMaHBbI AEHATCA TOUKOH UX IEePECeUeHMs.
Haxonuts 1ono0HBIE TPEYroJbHUKM —Ha
TOTOBBIX yepTexkax c yKa3zaHHEM
COOTBETCTBYIOIIUX IPH3HAKOB TTOJO0MSI.
Pemartp 3a/la4l Ha 1ot00HbIe
TPEYTOJNIBHUKA C MOMOIIIBIO
CaMOCTOSATEILHOTO MOCTPOCHUSI YEPTEKEH
1 HaXOXKJCHUS! TOOOHBIX TPEYTOIbHUKOB.
IIpoBoguTh  JOKa3aTeJbLCTBA C
UCIIONIb30BAaHHUEM MTPU3HAKOB MOI00US.
Jloka3pIBaTh TP MPHU3HAKA 110100
TPEYTOJILHUKOB.

IIpuMeHsITh TIOJTyYeHHBIE 3HAHUS TIPU
peneHnn TEOMETPHUECKUX U
MIPAaKTHYECKUX 3a71ad.

3HaKOMHUTbCSI € HMCTOpHell  Pa3BUTHS

TEOMETPUHU

https:
u

resh.edu.r
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JIOIIAb.
axoKJIeHue

Jomaaei

PeyrojibLHMKOB

HOTOYTOJIbHBIX
UTyp.
Jomaau
MO00HBIX
|puryp (14 4)

[NonsiTre 06 obuiel Teopun
TUTOLIA/IH.

DopMmyIbt ISt IJI0ILA U
TPEYTOJIbHUKA, TTapajiiesiorpaMmma.
OrHoleHue IO e
TPEYrOJIbHUKOB ¢ 00muM
OCHOBAaHHEM  HIIH oo1eit
BBICOTOH. Brruncnenne

TUTOIIA el CIOXKHBIX (PUTYp Yepe3
pa3OueHne Ha 4acTH U JIOCTPOCHHE.

[Tnommmamm ¢uryp Ha
KIJIeT4aToi Oymare.
[Imomanm  momoOHBIX  QuTyp.

Brrancnenne momanei. 3amaun
C TPAKTHYCCKUM COJICPIKAHUCM.

Pemenne 3amad ¢ IOMOIIBIO
MeToaa BCIIOMOTaTEIbHOM
IUIOIIAIN

OBJIalIeBaTI) NEePBUYHBIMHA

npeacTaBIeHUSIMHA 00 obmeit
TEOPUH ILIOIIAH (mepsr),
(opmympoBarh cBoiicTsa JI0I1A/IH,
BBISICHSTh ux
HaAIISTHBIA CMBICII.
BeiBomuth  opmyIIBI TUTOTIA I
mapajuieiorpaMma, TPEYTOIBHHUKA,
Tparenuu 3 (hopmyITeI

TUTOIIA M MTPSIMOYTOTBHIKA (KBaIpaTa).
BriBoauTh (hOpMyYIIBI IO BBITYKJIOTO
YETBIPEXYTONBHNKA YEPE3 TUArOHAIH U yToJl
Mexay Humu. Haxomurs mutonianu ¢uryp,
n300paXEHHBIX HA KJIeTYaToil Oymare,
HCIO0JIB30BATh pa30MeHNe Ha YacTH U
JIOCTPOEHHUE.
Pa30upare npuMepnl HCIONB30BaHUS
BCIIOMOTaTeJIbHOM TUIOIAN JUIs
pEeLIeHNUs TEOMETPUUECKHX 3a/1ad.
Haxonuts TUTOIAN MOAOOHBIX
¢uryp. BeraucanaTb TUTOIAN
Pa3IMYHBIX MHOTOYTOJBHBIX (QUTYP.
Pemats 3aga4n Ha MI0IAAB C MPAKTHIECKAM
coJiepKaHUEM

ttps://resh.edu.r
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Teopema Teopema IMudaropa, e¢| Jloka3bIBaTh TeopeMy [Mudgaropa, ttps://resh.edu.r
[Mudaropa u JI0Ka3aTeIbCTBO u HCHOJIB30BAaTh ¢ B MPAKTHYCCKUX
Hagaa npuMeHeHne. OOpaTHas TeopeMa | BbIYMCIEHMSX. DopMyIHpPOBATH
Tpuronomerpun| !Mdaropa. Onpenenenne onpezieaeHus TPUTOHOMETPUYECKHX
(10 4) TPUTOHOMETPHYECKHX (PyHKLIMIH (GyHKIMI OCTPOro yIia, HPOBEPATh HX
OCTpOroO yria, KOPPEKTHOCTb. BbiBoauTH
TPUTOHOMETPHIECKUC TPUTOHOMETPUYECKUE COOTHOLLUEHUS B
COOTHOILICHUA B TIPAMOYTOJIBHOM [IPSIMOYTOJILHOM TPEYTOJIbHUKE.
TpeyronbHuKe. OCHOBHOE HUcciienoBarh COOTHOIICHHUS — MEXIY
TPUTOHOMETPHUYECKOE TOKIACCTBO. CTOpOHAMH B HPSIMOYTOJIBHBIX
CooTHOWCHNS MEKTY CTOPOHAMH B ppevronpumkax ¢ yriamu B 45° u 45% 30° 1 60°.
TIpAMOYTOIBHBIX Hcnosb30BaTh GOpMyJIbI IPUBEICHUS U
TPEYTOJIbHUKAX C yIIIaMH B OCHOBHOE TPUTOHOMETPUYECKOE
45% 1 45°; 30° 1 60° TOXIECTBO Ut HaXOXKICHHS
COOTHOLICHHH MEXKIy TPUTOHOMETPUICCKHUMH
(GYHKIUSIME Pa3IHYHBIX OCTPBIX YIJIOB.
IIpuMeHATH TONYYCHHBIC 3HAHHUS M YMCHHS
MPH PEIICHUH MPAKTHYESCKUX 3a/1a4.
3HAKOMHUTBCS ¢ HCTOPHUEi pa3BUTHS
TCOMETPHUH
Yrib1 B| Bmucannele W 1eHTpaipHble | @OPMYJHMPOBATH OCHOBHBIC  OIpPEICICHUS,
OKPYKHOCTH. YIIIBI, YTOJI MEXKTy KACATENLHOW U | CBsI3aHHBIE C YIIaMH B Kpyre (Brncanusiit yrou,|https:/resh.edu.ru
[Bnucanubie u XOpIOM. YIIIbl MEXIy XOpIaMu 1 LHeHTpaJbHbI  yron). HaxonuTh BHUCaHHBIS
ONHCAHHBIC CEKYIIUMH. yIIbl,  ONMHpAloIIMecs Ha  OAHY  AYTY,
(1ETRIPEXYTOJILH | By canppie u ONKMCAHHbIE| BBLIYHMCAATL YIIBI C HOMONIBIO TEOPEMBI O
KH. YETBIPEXYTOJIbHUKN, WX IPU3HAKH| BIMCAHHBIX YINIAX, TEOPEMbl O BIHCAHHOM
ACATEIARHBIC K| cpojferpa.  [puMenenne 3TuX YETHIPEXYTOIbHUKE, TEOPEMbI O IEHTPaIbHOM
];[g):::ﬂ“' CBOWCTB npu pemicHud | yriie. MeesenoBarb, B TOM YHCIE € TTOMOILBIO
Kpy#&KHOCTeil FEOMETPUICCKUX 3a/1a. B3aHMH0ue IU(PPOBBIX PECYPCOB, BIUCAHHBIC U OMUCAHHBIC
13 u) PACIOJIONEHUE JIBYX OKPYIKHOCTEH. | qeTppéXyrofbHUKU, BHIBOAMTH UX CBONCTBA M

Kacanue oxpyxHOCTEH

MIPU3HAKU.
HcnoJsib30BaTh 3T CBOWCTBA U MPU3HAKU [TPU
penieHnu 3aaad
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Il'IOBTopeHne,
00001IIeHHE
BHaHuii (4 4)

[ToBTOpEHHE OCHOBHBIX IMOHSITHU
U MeTomoB KypcoB 7 u 8
KJIaccoB, 00001IeHEe 3HaHUI

Pematn 3aga4d  Ha TIIOBTOPCHHUE,

https://resh.edu.r

WLUIIOCTPUPYIOIIUE  CBSI3U  MEXKIY
Pa3IMYHBIMH YacTIMH Kypca

9 kJaacc (He MeHee 68 1)

azBaHHe DJIeKTPOHHbIE
anea (Tembl) OCHOBHOE coepKanue OcCHOBHBIE BH/IbI (uudposbie
ypca (umcao AeATeTbHOCTH 00y4aloMXCs 00pa3oBaTeJbHbI
4acoB) e pecypchl)
Tpuronomerpus. | OnpeneneHue ®opmyaHpoOBaATH onpenenenusihttps://resh.edu.ruf
Teopembl TPUTOHOMETPUYECKUX  (GYHKUUH| TPUrOHOMETPHYECKUX (DYHKLIUIA TYIBIX U
[kocunycon u| ymios or 0° no 180°. KocuHye Hfmpsmpix yrios.
CHHYCOB. CUHYC IpPAMOTO M TYINOIO YINA.| BpIBOOUTHL TCOPEMY KOCHHYCOB H TEOPEMY
|Perrenne Teopema KOCHHYCOB.|  cpmycon (c pajycom OIHCAaHHON
TpeyroJbHIKOB (O0o0meHHas) TeopemMa CHHYCOB OKPYIKHOCTH).
c a1y COM OIMCAHHOU
(16 1) ( pauty Pemarn TPEYTOJIbHUKHU. Pematb
oKpyxHocTH). Haxoxnenuwe ammx
MpaKkTUYECKHe  3a7add,  CBOMAIIMECH K
CTOPOH W  BEJWYMH  YIJIOB
HaXO0XKXACHUIO Ppa3JIMIHbIX 3JICMECHTOB
TPEYTrOJIbHUKOB. Dopmyna
TPEYTOJIIbHHUKA

miomaan TpEeyrojibHHUKa 4€pe3 JBC

CTOPOHBI W YTOJI MEXAYy HHUMH.
dopmyia TJI0IA I
YEeTHIPEXYTOJIbHUKA ~ 4epe3  ero
JUaroHaId W Yol MEXIy HUMH
[IpakTuueckoe [IPUMEHEHHE

JOKa3aHHbIX TCOPEM
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Il'[peoﬁpa303aﬂne
moxoous.
MeTpuueckue
COOTHOIIEHHUS

B

OKPYKHOCTH
(10 )

[Tonsrue 0 npeoOpazoBanuy (OcBauBaTh NOHATHE IPEOOPA3OBAHUS TOIO0OUS.
o106us1. CoorBercTBeHHBIE [ cci1e10BaTh OTHOIIICHHE JIMHEHHBIX
DJICMCHTBI 10/100HBIX duryp. bremento  duryp mpum  mpeoGpazoBaHHHM

Teopema O MPOU3BEACHUU OTPE3KOB
XOp/, TeopeMa O MpPOM3BEACHHH
OTPE3KOB  CEKYIHX, TeopeMa O
KBajpare KacaresibHO. [IpumeHeHne
B PEIICHUN TEOMETPUIECKUX 3a/1ad

o100us.

[HaxonuTh mipuMepsl TOZOOHS B OKPY’KaIOIIEeH
eIICTBUTENIEHOCTU. BBIBOAMTBL MeTpUuecKue
COOTHOIIEHHUS  MEXIy OTpe3KaMH  XOp[,
CEeKyI[MX U KacaTeJIbHBIX C HCHOIb30BaHUEM
BITHCAHHbBIX YTIIOB i MOO0HBIX
TPEyTrOAbHUKOB.

Pemath reoMeTpruuecKue 3aa4n U 3a/1a4H U3
[peaIbHOM YKU3HH C HCIIOJIb30BAHUEM ITOZOOHBIX
TPEyTrOIbHUKOB.

https://resh.edu.rul

IBeKTOpr (12 g)

Omnpenenenue BEKTOPOB,
CIIO’KEHHE U Pa3HOCTh BEKTOPOB,
YMHOKEHHE BEKTOPA Ha YHUCIIO.

Du3HYECKU U TeOMETPUIECKUI
CMbICT BeKTOpoB. Pa3znoxeHue
BEKTOpa o JIBYM
HEKOJIJIMHEAPHBIM BEKTOpaM.

Koopnunatst BEKTOpA.
CxkanspHoe IIPOU3BEICHUE
BEKTOPOB, €r0 MPHUMCHCHHE IS
HAXOKJICHUS JUTHH U YTJIOB.
Pemenne 3amad ¢ MOMOIIBIO
BEKTOPOB. [Ipumenenue
BEKTOPOB Il pEIIeHUs 3amad
KUHEMAaTUKH U

MEXaHUKH

Hcnoab3oBath BEKTOPHI kak [|https://resh.edu.r

HarpaBJIeHHBIE  OTPE3KH, HCCIea0BaTh (U
reoMeTpUUYEeCKUil (nepemernienue) u
(m3nueckuii (cuiia) CMBICIBI BEKTOPOB.
3HaTh ompeeaeHHsi CyMMbl U Pa3HOCTH
BEKTOPOB, YMHO)KCHHUSI BEKTOpa Ha YHCIIO,
HCCIIe10BaTh TeOMETPUUECKUH u

(hU3UYECKUI CMBICIBI ATHX OIEPAITUi.
Pemarp  reomerpuueckue  3amadyd  C
HCTIOIB30BaHIEM BEKTOPOB.
PacknaabiBaTh BEKTOP o JIBYM
HCKOJ'IJ'II/IHeapHI:-IM BeKTopaM.
HUcnonb3oBaTh CKalsipHOE NMPOU3BEACHUE
BEKTOPOB, BBIBOAUTb €r0 OCHOBHBIE
CBOMCTBA.

BuruuciasaTh CyMMY, pa3HOCTh u
CKaJIsIpHOE TMPOM3BEJICHUE BEKTOPOB B
KOOpIMHATAX.

IIpuMeHsITH CKANSIPHOE TIPOU3BEICHHUE IS
HAXOXKJCHUs UTMH U YIIIOB
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JexapToBbI
KOOP/AMHATBI

HA IJI0CKOCTH
9 4)

JlexapToBbl KOOpPJMHATBI TOUEK
Ha  IJIOCKOCTU.  YpaBHEHHE
HIPSIMOM. Yrnosoi
KOO(HUIIMEHT, TaHTeHC yIiia
HAaKJIOHA,  TapajyielbHble U
MEPIEHANKYISPHBIE TIPSIMBIE.

YpaBHeHUe OKPYKHOCTH.

Haxoxnenue KOOpAUHAT

OcBanBarb NOHATHE IPSIMOYTOJIBHOI
CHCTEMBI KOOPJIUHAT, JIEKapTOBBIX
KOOpPAMHAT TOUKH.

BbiBoguTh  ypaBHEHHE ~ NpPAMOM U
OKpPY>KHOCTU. BbIIeIATh MOIHBINA KBaapaT
JUId  HaxXOXKICHHUS LEHTpa M paauyca
OKpY’KHOCTH 110 €¢ yPaBHEHUIO.

Pemats 3a5a4m Ha HAXOXKJCHUE TOUEK

https://resh.edu.r

u

TOYEK  TIepPECECUCHUS
OKPY>KHOCTH u
npsiMoid. Meron koopauHaT
[IpU pELICHUN
reOMEeTPUUYECKHX 3aj1ad.
Hcnonw3oBanue Metona
KOOPAHMHAT B IPAKTHYCCKUAX
3a7auax

TIepeceUeHNs NPSIMBIX B OKPYKHOCTEH ¢
MOMOIIIBIO MeTona KOOp/MHAT.
Hcnonb3oBarb  CBOMCTBA  YyINIOBOIO
kod(duIeHTa NPSAMON IpU  peleHuH
3aja4, Ui ONpENeTICHUs PAcIONOKEHHs
IIPSIMOM.

IIpuMeHs T KOOPAUHATHI IPU PEIICHUH
TeOMETPUUECKUX U MPAKTHUUECKUX 3ajad,
JUIi  TIOCTPOGHHMS  MaTreMaTHYEeCKHUX
Mozenell  pealpHBIX 3aad  («MEeTox
koopauHat»).  Iloab3oBarbest s
MOCTPOCHUS " HCCIeJ0BaHNI
MUPPOBBIME pecypcamMi. 3HAKOMHTbCSA
C UCTOPUEH Pa3BUTUS T€OMETPUU



https://resh.edu.ru
https://resh.edu.ru

IIpaBuibHbie | [IpaBuiIbHBIE MHOTOYTOJIBHUKHY, ®opmyaHpOBATH OnpeeiIeHue https://resh.edu.rul
MHOIOYroJIbH | BBIUHCIEHHE WX JJIEMCHTOB. ITPABHUIIBHBIX MHOTOYTOJIbHHKOB,
uku. Jamna| Ywucno m u JUIMHA HAXOIMTh uX 3y1eMeHTh. Ilosib30BaThes
OKPYKHOCTH okpyxHocTtu. JlimHa  ayru TIOHATHEM JUIAHBI OKPY>KHOCTH,
W IUIOINAJL | oKpykHOCTH. Panuannas mepa BBEJICHHBIM C IOMOIIBIO TPaBUIbHBIX
Kpyra. yIa. MHOTOYTOJIbHHKOB, ONPEeNaATh YHCIIO
Boruncaenue | Ilnomans Kpyra W €ro Y, JUIMHY AyTH M PaJUaHHyI0 Mepy
nJiomaznei SIIEMEHTOB  (CEKTOpa | yria.
8 ) cermMeHTa). Brluncienue IIpoBoauTH Mepexoa OT paguaHHONU MEpbI
momaeit puryp, yIiia K TpayCHOU U HA00OPOT.
BKJIFOYAIOIIUX JJIEMEHTEI Kpyra OnpenensTe IoMaIbs Kpyra.
BeiBomuth ¢opmyabl (B rpagycHOW u
paauaHHOW  Mepe) JUIA  JJWH - JIYT,
IUIOIIAZie  CEKTOPOB M CErMEHTOB.
Boruucasts UTOIAAH ¢uryp,
BKJIIOYAIOLIUX IEMEHTBI OKPYKHOCTH
(kpyra).
HaxoanTs momanu B 3aa4ax peaabHOI
KU3HU
JBu:KxeHust ITonsitne o JIBUKEHUU Pa3ouparp [IPUMEPBHI, https://resh.edu.ru
TIOCKOCTH miockoctu.  [lapannensHeiid WITIOCTPUPYIOIINE TTOHITHS IBHKCHUS,
(6 9) HepeHoc, MOBOPOT u LEHTPOB U OCEH CUMMETPHU.
cumMmerpus. OCH M IEHTPHI DopMyIHPOBATH OMpeeNeHus
CUMMETPHU. napajuieNbHOTO TIepeHoca, MoBopoTa 1
[Ipocreifmme nmpuUMeHEHHs B| OCEBOHM CHUMMETPHH. BeiBoauTh
pelIeHu! 3aa4 UX CBOWCTBA, HAXOAUTh

HEMOJBUKHBIEC TOUKH.
HaxonuTh LEHTPBI M OCH CUMMETpPUU
MPOCTEHIITNX PUTYP.

IIpuMeHATH TapaUICIbHBIN EPEHOC U
CUMMETPHIO npu peuieHuu

reoMeTpHUecKHX 3a1ad  (pa3duparb

MIPUMEDPEI).
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HUcnoab3oBarb I MMOCTPOCHUS
1 MICCIIeJOBAaHUH TP POBHIE

pecypcebl

IloBTOpPEHME
00001IeHHE,
CHCTEMAaTH3
anus 3HAHUH
(7 9)

IToBTOpEeHue OCHOBHBIX
MOHSATHH W METO/OB KypCOB
7—9 xiaccoB, 0000IICHHE U
CHUCTEMaTU3alus 3HaHUM.
IIpocreiiiine reoMmeTpuiecKue
¢urypel ¥ HMX CBOICTBa.

M3mepenue reoMeTpUuecKuX

OnepupoBarb  NOHSATHSIMM:
TOYKa, TMpsMas, Yrodi,
paBHOOCIPEHHBIH W
TPEYTOJbHHKH, MIPSMOYTOIIBHBIN
TPEYTOJIbHUK, MeJHaHa, OHCCeKTpHca |
BBICOTA TPEYTOJbHUKA, MapajjIe]orpamm,
pPOMO, MPSIMOYTOJILHUK, KBaJpar, TPareLus;

¢urypa,
MHOI‘OyFOJ'H)HI/IK,
PaBHOCTOPOHHUIA

OKpY’KHOCTb, KacaTelbHas; PaBEHCTBO H
BEJINYNH.

nomobue Guryp, TPEYTONILHUKOB;
TpeyronbHUKH.

MapaJulebHOCTh M MEepHEeHANKYISIPHOCTh
Tapannenbibie 1 npsamelx,  yrom — Mekay — IIPAMBIMH,
MIePIECHNKYIIPHbIC TPSIMBIE. CUMMETpHS
OKpy>XHOCTB u KPYT.
T'eomerpuueckue OTHOCHUTENIBHO TOYKM M MNPSIMOM; AJIUHA,
ITOCTPOCHHUSL. Vbl B | paccTosiHME, BEIMYMHA YIVa, IUIOMIA/b,
OKPY’>KHOCTH. Brnucanneie wun HEePUMETP.
ONMMCaHHbIC OKPYKHOCTH Hcnoab3oBars popmyibl: nepuMeTpa u
MHOTOYT'OJIbHUKOB. HpHMaﬂ u JIOIIa Ul MHOTOYT'OJIBHUKOB,
OKPY’KHOCTB. JUTMHBI OKPYKHOCTH U TUIOIIAAN
HeThIpEXyrobHUKH. Kpyra, 00b&Ma MPsIMOYTOJIEHOTO

BriricaHHbIe U OMUCAHHBIC
YeTHIPEXyTOJIbHUKH.
Teopewma [Tudaropa n Hauana
TpuroHomerpuu. Pemenue
OOIIUX TPEYroNIbHUKOB.
[paBHIbHBIC MHOTOYTOMBHUKH.
[TpeoOpazoBaHMs TIIOCKOCTH.
Hewxenust. [Togoowue.

Cummerpust.
ITmomans. Brruucnenue
TUIOIIAACH. IInomann

MMOJOOHBIX (HUTYD.
JlekapToBbl KOOPAUHATHI Ha
TUTOCKOCTH.

BekTops! Ha TNIOCKOCTH

napajenenunena. OnepupoBarb
MOHATHSIMM

MPSIMOYTOJIbHAS CHCTEMa KOOPIUHAT,
BEKTOP; MCIOJIB30BATh 3TH MOHATHUS 1JIs
TIPEICTaBICHNS TaHHBIX U PEIICHU 3a/1ad,
B TOM YHCJIE U3 APYTUX yUCOHBIX
npenMeroB. Pemarpb 3agaum Ha
MTOBTOPCHHE OCHOBHBIX TOHSTHIA,
MJUTIOCTPALUIO CBS3EH MEXIY
pa3J'II/I'~IHI>IMI/I qacTaMu Kypca.
Bui0upaTh MeTOA T PEIICHNs 3a1a49H.

Pemarn 3aJa4d U3
IMOBCEIHEBHOM KU3HU
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PABOYAS ITPOI'PAMMA YYHEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTHUKA». 7-9 KIIACCbI

HOEJA N3YUYEHUSA YYEBHOI'O KYPCA

B coBpemenHOM 1H(pPOBOM MHpE BEPOSTHOCTh M CTATUCTHKA MPHUOOPETAIOT BCE OONBIIYIO 3HAYMMOCTh, KaK C TOUYKH 3PEHMS NMPAKTHUECKUX MPUIOKEHUH, TaK ¥ UX POJIM B 00pa3oBaHUH,
HEOoOXOIMMOM KaKIOMY YeJIOBeKy. Bospacraer umcio npodeccuii, Mpy OBJIaJICHUN KOTOPBIMU TpeOyeTcst Xopolasi 6a30Basi MMOr0TOBKa B 00JIaCTH BEPOSTHOCTU M CTAaTHCTHKH, TaKasl OATOTOBKA
Ba)KHA IS TPOJIOIDKEHUSI 00pa30BaHMsI M ISl YCIICIIHOM MPO(eCCHOHATBHOM Kapbephl.

Kaxplil 4enoBek MOCTOSIHHO NPUHUMAET PEIICHHs Ha OCHOBE MMEIOIINXCS Y HETO AaHHBIX. A Ui 00OCHOBAaHHOTO NMPHHATHS PEIICHUS B YCIOBUSX HEAOCTATKA MM M30bITKa MH(OpMaILn
HEoOX0IMMO B TOM YHCIIE XOPOIIO chOpMUPOBAHHOE BEPOSITHOCTHOE M CTATHCTHIECKOE MBIIIUICHHE.

VIMEHHO 1M03TOMY OCTPO BCTasla HEOOXOAUMOCTh C(OPMHUPOBATH Y 00ydaromuXxcst (PyHKIIMOHAIBHYIO TPaMOTHOCTB, BKJIIOYAIOIIYIO B c€0sl B KaUueCTBE HEOThEMJIEMOM COCTABIIONIEH YMEHUE
BOCIIPUHUMATh M KPUTHYECKHM aHAIM3MPOBATh MH()OPMAIMIO, MPEACTABICHHYIO B Pa3IMYHBIX (OpMax, MOHMMATh BEPOSITHOCTHBIM XapaKTep MHOTHX PEaJbHBIX MPOIECCOB M 3aBUCHUMOCTEH,
MPOU3BOJUTE MPOCTEHIIINE BEPOSITHOCTHBIE PAcdCThl. 3HAKOMCTBO C OCHOBHBIMH IPHHIMNAMH cOOpa, aHAIM3a M MPEICTABICHNS JAHHBIX M3 PA3IMuHBIX cep KM3HU OOIIECTBA U TOCYIapcTBa
npuobmaer o0yJaromuxcst K 0OIIeCTBEHHBIM HHTepecaM. V3ydeHne 0CHOB KOMOMHATOPUKY pa3BUBAET HABBIKM OpraHU3aluy epedopa U MMoAcueTa Y1ciia BAPUAHTOB, B TOM YHCIIE, B TPUKIATHBIX
3a7adax. 3HAKOMCTBO C OCHOBAMH TEOPUH Ipa)oB CO3AAET MaTeMaTH4eCKUi (yHIaMEHT Al (POPMUPOBAHMS KOMIIETEHIMI B 001acTH MH(GOPMATHKU 1 IU(POBEIX TexHOIorui. [lomumo 3rtoro,
NPU W3YyYECHUH CTATHCTHKU M BEPOSITHOCTH O0OTAIIAIOTCSI MPE/ICTABICHUS yJaliXcsl O COBPEMEHHOM KapTHHE MHUPA M METOAAX €ro UCCIIeA0BaHus, (POPMHUPYETCs TTOHUMAaHNE POJIM CTAaTUCTUKH KakK
MCTOYHHUKA COLUAIILHO 3HAYMMON MH()OPMAIMN 1 3aKJIa/bIBAIOTCSI OCHOBBI BEPOSITHOCTHOTO MBIIILICHHSI.

B cooTBeTCTBHMM C HaHHBIMH LEJSIMH B CTPYKType HMpPOrpaMMbl y4eOHOTO Kypca «BeposTHOCTb M CTaTHCTHKa» OCHOBHOMW MIKOJBI BBIJEICHBI CICAYIOIINE COACP)KATEIbHO-METOINIECKUE
JIMHUY:

«IIpeacraBneHne qaHHBIX U ONHUCATENIbHASI CTATUCTHKAY; «BeposTHOCTBY; «DneMeHThl KOMOMHATOPHKIY»; «BBeneHue B Teopuio rpadosy.

Conepxanne nuHMM «lIpencraBneHre JAaHHBIX M ONHWCATENIbHAS CTATHCTHKA» CIY>KUT OCHOBOW ISt ()OPMHPOBAHMS HAaBBIKOB paboThl ¢ MH(OpPMAIMEH: OT YTEHHS M HMHTEPIPETAlNN
nHpopMaly, TpeaCTaBIeHHOW B Talnmumax, Ha auarpamMmax M rpadukax no cOopa, TMpeACTaBICHHMsS W aHaJ3a JAHHBIX C HCIIOJb30BAaHMEM CTAaTUCTHYECKHUX XapPAKTEPUCTHUK CPEIHHUX H
pacceuBanus. Paborast ¢ naHHBIMH, OOy4arOlIMEecsl y4arcsl CYMTHIBATh U WHTEPIPETHPOBATh JAaHHbBIC, BBIIBUraTh, apryMEHTUPOBATh M KPUTHKOBATh MPOCTEHIIME I'MIIOTE3bl, Pa3MBIILIATh Hall
(hakTOpamu, BBI3BIBAIOLIMMHU U3MEHYMBOCTD, U OLIEHUBATH WX BIMSHHUE HA pacCMaTPHUBACMbIC BEJIMYMHBI U [TPOLIECCHI.

WHTynTHBHOE TIpEACTaBICHNUE O CIydalHOW M3MEHYMBOCTH, MCCICIOBAaHWE 3aKOHOMEPHOCTEW M TEHCHIMH CTAaHOBHTCS MOTHBUPYIOUIEH OCHOBOM /IS M3yYCHHS! TEOPHUH BEPOSITHOCTEH.
Bornbioe 3HaueHMe 3/1€Ch UMEIOT MPAKTHYECKUE 33aHUsI, B YACTHOCTH OIIBITHI C KITACCHYECKUMH BEPOSTHOCTHBIMHU MOZICIISIMU.

[ToHsATHE BEPOSITHOCTH BBOAUTCS Kak Mepa MpaBIonofolust cirydaiiHoro coobrtus. [Ipu n3ydennn Kypca oOydaronyecs: 3HaKOMSTCS ¢ TIPOCTEUIIMMHI METOAAMH BBIUMCIICHUS BEPOSATHOCTEH B
CITyJalHBIX IKCIIEPUMEHTAX C PABHOBO3MO)KHBIMH AJIEMEHTAPHBIMHU HCXOaMH, BEPOATHOCTHBIMHU 3aKOHAMH, TTO3BOJIIIOIINMHY CTaBUTh U PEIIaTh OoJiee CIOXKHBIE 3a/1adl. B Kypc BXOIIT HaYaIbHbIC
MIPEACTABICHNUS O CITyYaiHBIX BEIMYMHAX U UX YHCIOBBIX XapaKTEPUCTHKAX.

Taxke B paMKax 3TOr0 Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOyYarOIIMXCS ¢ MHOXKECTBAMHU M OCHOBHBIMHU ONEpalMsIMU HaJ MHOXECTBAMH, PAaCCMAaTPUBAIOTCS MPUMEPHI IPUMEHEHUS IS
perieHus 3a1ad, a TAKKEe MCIOIB30BAHUS B IPYTUX MaTeMaTHYECKUX Kypcax U y4eOHBIX MpeaMeTax.

MECTO YYEBHOI'O KYPCA B YYUEBHOM IIJIAHE

B 7—9 kmaccax m3ydaercsi Kypc «BeposSTHOCTH M CTAaTHCTHKa», B KOTOPBIM BXOHAT pasnenbl: «lIpeacTaBieHne NaHHBIX M OIMCATENIbHAS CTaTHCTHKA»; «BeposATHOCTBY; «DneMeHTHI
KOMOWHATOPUKNY; «BBeneHne B Teoputo rpadoBy.
Ha n3ydenue nanHoro Kypca oTBoauT 1 yueOHbIH Yac B HeJeII0 B TeUeHHe KaK/10r0 roaa odyuyenusi, Bcero 102 yuedHbIx yaca.



COAEPKAHUE YYEBHOI'O KYPCA (I10 'OAAM OBYYEHMU )

7 xnacc
[IpencrasieHne TaHHBIX B BUE TAOIHUII, JHarpaMm, rpad)uKkoB.
3amonmHeHWe — TaONMUIl, YTCHHE U MOCTPOCHUE JuarpaMM (CTOIOMKOBBIX (CTONOUATHIX) U KPYTOBHIX). UTeHHE rpalIKOB peabHBIX MPOIeccoB. M3Bnedenne nHpopMany u3
JriarpaMM ¥ TaOJIUII, MCIIONb30BAHNE U HHTEPIIPETANNS TaHHBIX.
OnucarenpHast CTaTHCTHKA: cpeHee apu(hMeTHIECKOe, MeJHaHa, pa3Max, HanOoJIblliee U HauMEHbIIIee 3HaYeHHsT Ha0opa YMCIIOBBIX JaHHBIX. [IprMeps! ciry4aifHOI N3MEHYHBOCTH.
Crny4aifHBII SKCHIEpUMEHT (OIBIT) M CiTydaifHoe coObITHe. BeposTHOCTs M "acToTa. PONb MajmoOBEpOSTHBIX W MPAKTHYECKH JOCTOBEPHBIX COOBITHI B MpHpoAe W B oOmecTBe. MoHETa U
UTpajbHAs KOCTh B TEOPUH BEPOSATHOCTEH.
I'pad, Bepuinna, pedpo. Crenenb BepiinHbl. Yucino pedep U cymmapHas creneHb BepuinH. [IpencraBienue o cesizHoctu rpada. Llenu n nukisl. [Tyt B rpadax. O6xox rpada (sitnepos myTs).
[IpencraBnenue 06 opueHTHpOBaHHOM rpade. Pemenne 3amau ¢ momosio rpados.

8 knace

[IpencraBnenne maHHBIX B BUjAE TaOmuIl, nuarpamm, rpadukoB. MHOXXECTBO, 37IEMEHT MHO)KECTBA, MOAMHOKECTBO. Onepayu HaJ MHOKECTBAMU: O0BEJMHEHNE, IEPECCUCHHUE, TOTIOTHEHHE.
CpoiicTBa omepanuii HaJ MHOXECTBAMH: IEPEMECTHTEIBHOE, COYETaTeNbHOE, paclpeieNuTeIbHOe, BKIOUEHH. lcnone3oBanue rpaduieckoro MpeaAcTaBICHUS MHOXECTB JUIS OIMHCAHUS
pEaTbHBIX MPOLECCOB U SBJICHUH, ITPU PEIICHNH 33/a4.

W3mepenne paccenBaHus JaHHBIX. JlEcniepcus U CTaHIApTHOE OTKIOHEHHE YHCIIOBBIX HAOOpoB. [lnarpaMmma paccenBaHus.

OnemMeHTapHbIe COOBITUS CitydaiiHoro omblta. CirydaiiHele coObITHs. BepositHocTi coObITHil. ONBITH ¢ PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMH. CitydaiiHbIi BBIOOp. CBS3b MEXIY
MaJIOBEPOSTHBIMU M MPAKTHYECKH JIOCTOBEPHBIMH COOBITHSMHE B IIPHPOJIE, OOIIECTBE U HayKe.

JepeBo. CBolicTBa JepeBbEB: CAMHCTBEHHOCTD ITyTH, CYIIECTBOBAHUE BUCSYCH BEPIIMHBI, CBSI3b MEKAY YHCIIOM BEPIIUH U YrciIoM pedep. [IpaBuno ymHOeHus. Pemenne 3a1ad ¢ moMomipo
rpados. [IporuBononoxusie coobrTus. Jnarpamma Distepa. OObennHeHue U nepecedenne coobITuil. HecoBMecTHbIE cOObITHS. DOpMyIia CIIOKEHUS BEPOATHOCTEH. YCIOBHASI BEPOSITHOCTb.

IIpaBmno ymHoxeHus. HesaBucumelie coObrtust. [IpencraBicHne SKCIepUMEHTa B BHC JepeBa. PemicHue 3a/1ad Ha HAXOKICHUE BEPOSTHOCTEH C IMOMOIIBIO JIEpPeBa CIYYaHOTO 3KCIICPUMEHTA,
Juarpamm Disepa.

9 KJ1acc
[IpencraBnenne JaHHBIX B BUJE TaONIUIL, 1UarpamMm, rpa)uKoB, MHTEPIPETALs JaHHBIX. UTEHNE M TOCTPOSHHE TaOJHII, TUarpaMM, rpaKoB MO pPeaslbHBIM JaHHBIM.
ITepecranoBku u paxropuan. Coderanus u ynucio couetannid. Tpeyronsuuk [lackans. Pemrenne 3agad ¢ MCTIonp30BaHAEM KOMOMHATOPHKH.
['eomerpuueckast BeposiTHOCTh. Cily4aiiHbIi BBIOOP TOYKH U3 (UI'YPhI HA IUIOCKOCTH, U3 OTPE3Ka U U3 YT OKPYKHOCTH.
Wcnrerranme. Yenex u Heynada. Cepus UCTIBITaHAH 10 TiepBoro ycrexa. Cepust ucnbitanuil bepaymm. BepostHocTn coOBITHIA B CepUy HCTIBITaHUN bepHyn.
CrnyuaifHas BeNWYMHA M paclpeleNieHHe BeposTHocTedl. Maremarndeckoe OXumaHue W aucrnepcus. IIpuMepbl MaTeMaTHYECKOTO OKUAAHUSA KaK TEOPETUYECKOTO CPEIHEro 3HAYCHHUS
BEIMYMHBI. MaremaTtnueckoe 0)KMIaHue U JUCTIEPCHS CITyYallHON BEJITUYUHBI
«UUCIIO YCTIEXOB B CE€pUU HCIBITaHUH bepHyminy.
[TonsTre 0 3aK0oHE OOTBIINX YHcell. V3MepeHne BeposTHOCTEH ¢ MOMOIIBIO YacToT. Poib 1 3HaUeHNE 3aK0oHa OOJIBIINX YHCEN B IPUPOJE U OOIIECTBE.



IIJIAHUPYEMBIE IPEJIMETHBIE PE3YJIbTATbI OCBOEHUS PABOYEI ITPOI'PAMMBI KYPCA (ITO 'OJIAM OBYUEHW )

HpC,I[MeTHHe PE3ynabTaThl OCBOCHUS KypCa ((BepOSITHOCTB U CTaTUCTHKa» B 7—9 Kiaccax XapaKTCPpU3YIOTCA CICAYIOINMA YMCHUAMU.

7 kj1acc

1.

Yurare HHGOPMAIIHIO, IPEACTABICHHYIO B TaOJMHUIIAX, HA JUarpaMMax; MPeACTaBIsATh JaHHBIC B BUAE TAOIHUI], CTPOUTDH AHarpaMMbl (CTOIOHMKOBBIC (CTOI0UATHIC) U KPYTOBBIC) 0 MACCHBAM
3HAUCHUM.

OnuckeBath 1 HUHTCPHIPETUPOBATH PCAJIbHBIC YU CJIOBBIC JAHHBIC, TPCACTABJICHHBIC B Ta6nnuax, Ha IyarpamMmax, Fpa(i)I/IKaX.

3. Vcmonb30Barh JUTs ONMUCAHUS JAHHBIX CTATUCTUIECKNE XaPAKTEPUCTUKH: CpeiHee apuMETHIECKOE, MEANaHa, HanOoJIbIIIee N HANMEHBIIIEE 3HAUCHNS, pa3Max.
4. Nwmetb npeacraBieHue O CIy4aiHOM N3MEHYNBOCTH Ha IIpUMepax LeH, GPU3MYECKUX BEINYNH, aHTPOIIOMETPUYECKUX JIAHHBIX; UMETh MPECTABICHNE O CTAaTUCTUYECKOH yCTOHUMBOCTH.
8 kiace
1. U3Bnekars u npeoOpa3oBbiBaTh HH(POPMAIIHIO, TPEACTABICHHYIO B BUJIE TAOUIL, 1MarpamMm, rpaMKoB; MPEACTaBISATh JaHHbIC B BUE TaOJHI, TUarpamMM, rpaKoB.
2. OnwuceIBaTh JaHHBIE C TOMOIIBIO CTATUCTUYECKUX TIOKa3aTelNei: CpeIHIX 3HAUeHNI 1 Mep paccenBaHus (pa3Max, JUCHEePCHs U CTAHAAPTHOE OTKJIOHEHNE).
3. HaxomuTh 9acTOTHl YMCIIOBBIX 3HAUEHHUH M YaCTOTHI COOBITHI, B TOM YHCIIE TI0 pe3ynbTaTaM U3MEPEHNH 1 HaOIIOIeHUH.
4. HaxoanuTb BEpOSATHOCTH CITy4alfHBIX COOBITHI B ONBITAX, 3Hasi BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITHI, B TOM YHCJIE B OIBITaX C PABHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITHSIMHU.
5. Hcmonp30BaTh rpadudeckre MOACTH: JEPEBO CIYUAaHOTO SKCIIEPUMEHTA, THArpaMMbl DWiepa, YiCIoBast mpsMast.
6. OmnepupoBarbh IOHSATHSIMH: MHOXKECTBO, ITOJMHOXXECTBO; BBIIIOJIHATH OIEpAlMU HaJ MHOXECTBAMHU: OOBEAMHEHHE, NepeceueHHe, JOINOJHEHHE; MEePEUUCISiTh AIEMEHThl MHOXECTB;
HIPUMEHSTH CBOMCTBA MHOXECTB.
7. Hcnomp3oBark rpaduyeckoe MpecTaBIeHNe MHOKECTB M CBSI3eH MEX/y HUMHM JUIS ONMHCAaHHS IPOIECCOB U SIBICHHH, B TOM YHCIIE NPH PEIICHUH 337ad U3 APYTUX YYeOHBIX MPEAMETOB U
KypCOB.
9 kJace
1. U3Bnekars W mpeoOpa3oBbIBaTh MH(GOPMAIMIO, TPEJICTABICHHYIO B PA3IMYHBIX MCTOYHHMKAX B BHJE TaOMHII, AMArpamMm, rpadMKoB; MPECTABISATh JAaHHbIC B BHJC TAOJHII, AUATPAMM,
rpadukos.
2. Pemars 331241 OpraHU30BaHHBIM NIEpeOOPOM BapHAHTOB, @ TAKXKE C UCIIOJIL30BAHNEM KOMOMHATOPHBIX TIPAaBHUII U METOJIOB.
3. Mcnonp30BaTh ONMCATENbHBIE XAPAKTEPUCTUKY JJI1 MACCHBOB YMCIIOBBIX JAHHBIX, B TOM YHCJIE CPETHUE 3HAYCHHS M MEPBI PACCEUBAHUSL.
4. HaxoauTb 4acTOTHI 3HAYEHUH U YaCTOTHI COOBITHS, B TOM YHCIIE TTOJIB3YSICh PE3yJIbTaTaMU MTPOBEACHHBIX H3MEPEHHI 1 HAOIOeHNUH.
5. Haxomutb BepOSTHOCTH CITy4allHBIX COOBITHI B M3yUEHHBIX OIBITAX, B TOM YHCIIE B ONBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBI- MU COOBITHSAMH, B CEPUSX UCIIBITAHUI 10 TIEPBOTO yCIIEXa,
B CEpUsIX UCHbITaHUN bepHyu.
6. lmerp mpexncTaBieHHE O Clly4aiiHOI BEJIMYMHE u 0 pacIpeesIeHUH BEPOSITHOCTEN.
7. VImets mpezicTaBICHNE O 3aKOHE OONBIINX YHCEN KAK O MPOSBICHUN 3aKOHOMEPHOCTH B CIIy4aifHOH N3MEHYMBOCTH U O POJIH 3aKOHA OOJIBIINX YHCEN B IIPUPOJIE U OOIIECTBE.



OBA3ATE/IBHBIE YYEBHBIE MATEPHAJIBI JIVTA YAEHHKA

Bunenkun H. 4., XKoxos B.U., UecnokoB A.C., Anekcannposa JI.A., [lIBapioypaC.U.,Maremaruka,5Skiace,"M3narensctBo "MHuemo3nHa"
2Koxos B.1. Maremarnueckuii TpeHaxxkep. 5 kiacc Ilocobue mast yuntens u yyamuxcs. M3narenscTBo

"Muemo3uHa". MockBa

A.C. Yecnoxkos, K.11. HemkoB JlngakTudeckie MaTepraibl 0 MaTeMaTHKe 5 kiace M3paTenscTBo

" AkageMKkHHTa/yaeOHUK". MockBa

B.H. Pynnunxkas Tectsl no maremaruke 5 kinace U3narensctBo "Dk3amen". Mocksa

A.I1. TTonoBa Iloypounbie pazpaboTku 1o Maremaruke 5 kiace M3narenscrso "BAKO" Mocksa

METOAHYECKHE MATEPHAJIBI JIJIA YYHTEIA

7Koxos B.1. Maremarndeckuii TpeHaxkep. 5 kinacc [locobue st yauTens u ygamuxcs. M3marenpcTBo
"Muemo3uHa". MockBa

A.C. Yecnokos, K.M. HemkoB Jluaktnueckue Marepualibl o MmareMaTuke S5 kinace M3narenscTBo

" AxaneMKkHHTa/y4yeOHHUK". MockBa

B.H. Pygaunkas TecTsl mo matematuke 5 kiace M3narensctBo "Ox3amen”. Mocksa

AL.IL. Tlomosa IToypounsie pa3paboTku 1mo maremaruke 5 kinace MzmarensctBo "BAKO" MockBa

IIU®POBBIE O5PA30BATE/IBHBIE PECYPChI H PECYPChI CETH HHTEPHET
uchi.ru

resh.edu.ru

Online Test Pad



