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. IInanupyemMsblie npeaMeTHbIe pe3ybTaThl ocBoeHusa OOIIT

B pe3ynbrate n3yuenus yuebHoro npeamera «MaTemaTukay Ha YPOBHE CpeIHEro o0iero
o0pa3zoBaHwUsI:

BorinyckHuK Ha 02a30BOM yPOBHE HAYUMTCS:

— omnepupoBaTh Ha 0a30BOM YPOBHE MOHATHSIMH: KOHCUHOE MHOXKECTBO, DJIEMEHT MHOXECTBA,
MOJIMHOXECTBO, MIepeceueHue U 00bETMHCHIE MHOXKECTB, YUCIIOBBIC MHOYKECTBA Ha KOOPAMHATHON
PSIMO#i, OTPE30K, HHTEPBAL,

— omepupoBarh Ha 6a30BOM YPOBHE HOHATHSIMH: YTBEPKIACHHE, OTPUIIAHUE YTBEPKICHHS, HICTHHHBIC 1
JIO)KHBIC YTBEPIKICHUS, TPUIHMHA, CIICACTBHE, YACTHBIN CIy4ai 0OIIero YTBepKIACHUS, KOHTPIIPUMED;

— HaAXOIHTh TepeceueHre U 00bETMHEHHE ABYX MHOXKECTB, MPEICTABICHHBIX IpahUIecKn Ha YUCIIOBOI
IIPSIMOM;

— CTpOUTH HA YKCIIOBOU MPSAMOI MOIMHOKECTBO YKCIOBOTO MHOXKECTBA, 3aJaHHOE TIPOCTCHIITMMHU
YCIIOBHUSIMH;

— pacro3HaBaTh JOXHbBIC YTBEPXKICHUS, OIIUOKH B PACCYKIACHUAX, B TOM YHCJIE C HCITOJIb30BaHHEM
KOHTPIIPUMEPOB;

— HCIOJIb30BaTh YHCIIOBBIC MHOXKECTBA HA KOOPAMHATHOM MPSIMOM ISl OTIMCAHUS PEATbHBIX MPOIIECCOB
U SIBJICHHI;

— MPOBOJMTH JIOTHYECKHUE PACCYKICHHUS B CUTYAIMSIX TTOBCEIHEBHOM KU3HH;

— omepupoBaTh Ha 0a30BOM YPOBHE HMOHATHSIMH: [IEJI0C YKCIIO, ICTUMOCTD YHCEN, OOBIKHOBEHHAS
Apo0b, AeCATHYHAS APOOb, PAIIMOHATIBHOE YHCIIO, MPUOTMKEHHOE 3HAYCHUE YHCIIA, YaCTh, OIS,
OTHOIIIEHHE, TIPOICHT, MOBBINICHUE U OHIKCHHUE Ha 3aJaHHOE YHCIIO MPOIIEHTOB, MacITa0;

— omepupoBaTh Ha 6a30BOM YPOBHE HMOHATHAMHU: JOrapudM ducia, TPUTOHOMETPUYECKAst OKPYKHOCTD,
rpaaycHasi Mepa yria, BeMUMHa yIiia, 3aaHHOr0 TOYKOW Ha TPUTOHOMETPUYIECKOM OKPYKHOCTH,
CHHYC, KOCHHYC, TAHT€HC U KOTAHTCHC YIJI0B, UMEIOIIUX POU3BOJILHYIO BEJTHUHHY;

—  BBIMOJHSATH apUPMETHUECKHE ASHCTBUSA C IEIBIMHU U PAIIMOHATBHBIMH YHCIAMHU;

—  BBINOJIHSATH HECIOXKHBIE MPEOOPa30BaHMsI YHCIOBBIX BRIPAKEHUH, COIEPKAIUX CTEIIEHU YUCEII, THOO
KOPHH U3 YKCeJI, JTH0O0 JTorapr(Mbl Yncel;

— CpaBHMBATH PAIMOHAIBHBIC YHCIIA MEXKTY COOOI;

— OIIEHMBATh M CPABHUBATH C PAIIMOHAIBHBIMU YHCIIAMU 3HAYCHHUS 1IEJIBIX CTEIICHEH urcel, KOpHei
HATYpaJbHON CTENICHH U3 YHCE, IOTapu()MOB YUCEIT B MMPOCTHIX CAyYasx;

— M300pakaTh TOYKAMH Ha YUCIIOBOM MPSMOM IIeIbIe ¥ pallMOHAIbLHBIC YHCIIA;

— u300pakaTh TOYKAMH Ha YHCIIOBOM MPSIMO# Ie/Ible CTETIEHH YUCEeN, KOPHH HATypalbHOMN CTCIIEHH U3
YHCe, TOrapu(Mbl YHUCET B MPOCTHIX CIAYYAAX;

—  BBINOJHSATH HECJIOKHBIE TPE0OPa30BaHUS IEJBIX M APOOHO-PAIIMOHATBHBIX OYKBEHHBIX BBIPAKECHHIA;

— BBIp@XaTh B MPOCTEHIIINX COydasx U3 PaBEHCTBA OJHY IIEPEMEHHYIO Yepe3 IPyTHe;

—  BBIYKCJIATH B MPOCTHIX CIAyYasX 3HAUCHHs YHCIOBBIX U OYKBEHHBIX BBIPAXKEHHUH, OCYIIECTBIISASA
HEOOXOIMMBbIE TTOICTAHOBKH U MPE0OPa30BaHNS;

—  u300paxkaTh CXeMaTHYECKH YTOJl, BEIMYMHA KOTOPOTO BBIpaKEHA B IPajycax;

— OIICHMBATH 3HAKU CHHYCA, KOCHHYCA, TAHT€HCa, KOTAHTCHCAa KOHKPETHBIX YIJIOB;

- BBITIOJHATH BBIYUCIICHUSA MTPU PCHICHUHN 3a4a4 NPAKTUICCKOTO xapaKTepa;

—  BBINOJHSATD MPAKTHYECKUE PACUYETHI C UCIOIBb30BAaHUEM MTPH HEOOXOAUMOCTH CIPABOYHBIX
MaTEPHAJIOB U BEIYHUCIIUTEIBHBIX YCTPONCTB;

— COOTHOCHUTBH peajibHbIE BETMUNHBI, XapaKTEPUCTHKN 0OBEKTOB OKPYKAIOIIEr0 MUPA C UX
KOHKPETHBIMH YHCJIOBBIMHU 3HAYCHHUSMH;

—  HCIIOJIb30BATh METO Bl OKPYTIICHUS, IPUOIMKCHUSA M IPUKUIKA TIPH PEIICHUH TPAKTHUECKHUX 3a1a4
MMOBCEIHEBHOMN JKU3HU;

— pemiarh JUHEHHBIC YPaBHEHHUS U HEPABEHCTBA, KBaPATHbIC YPABHEHHS,

— pemaTth Jorapupmudeckue ypaBHenus suaa log a (bX + ¢) = d u mpocreiiiire HepaBeHCTBA BUIA
logax<d;



pelaTh mokasaTeabHbIE ypaBHEeHHs, Buaa 8= d (rze d MOXHO HpeICTaBUTE B BUJIE CTETICHH C

OCHOBaHHEM @) U IpocTeiiine HepaBeHcTBa Buga 8 < d  (rae d MOXKHO MPEICTaBUTh B BUJIC
CTEIICHU C OCHOBAHHEM a);.

IIPUBOJIUTH HECKOJIBKO IIPUMEPOB KOPHEH MPOCTENIIET0 TPUTOHOMETPUUECKOTIO YPAaBHEHUS BUA:
sinx=a, cosx=a, tgx =a, Ctg X = a, rae a — TabJIMYHOE 3HAYCHHE COOTBETCTBYIOIICH
TPUTOHOMETPUUECKON (DYHKIIHHU;

COCTaBJIATh U PEIIATh YPABHEHUS U CUCTEMBI YPABHEHUH IIPU PELICHUH HECIIOKHBIX IPAKTUYECKUX
3a1ad4;

OIIepUPOBATh Ha OA30BOM YpOBHE MOHATUSAMU: 3aBUCUMOCTb BEJIMYMH, QYHKIINSA, APIYMEHT U
3Ha4YeHue PYHKUIUH, 00JacCTh ONpEIeIEHUs] 1 MHOXKECTBO 3HaUCHUH (QYHKIMH, TpauK 3aBUCUMOCTH,
rpaduk GyHKINHU, HYTU QYHKIUH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, BO3pAaCTaHUE HA YHUCIOBOM
MIPOMEXYTKe, yObIBaHUE HA YHCIIOBOM IIPOMEKYTKE, HanOoJIbIlIee M HAMMEHbIIIee 3HaYeHNE (PYHKIIUU
Ha YUCIIOBOM MPOMEXKYTKE, IepHOANUYECcKas PyHKIUS, IEPUOLI;

OIIepUpOBATH Ha Oa30BOM YpOBHE MOHATUSAMU: TPsMasi 1 00paTHast MPOMOPIIHOHAIBHOCTD JTMHEHHAS,
KBaJ[paTU4HAas, Jorapu(pMUIecKas 1 mokazaresbHas QyHKIUH, TPUTOHOMETpUYECKHE (QYHKIINH;
pacro3HaBarh rpa)uKy 3JIEMEHTapHBIX (GYHKIUN: PSIMON M 0OpaTHOM MPONOPIIHOHATIEHOCTH,
JMHEWHOM, KBaApaTUYHOH, JJorapu(pMUUECKOM U IIOKa3aTeNbHON (QyHKIMHA, TPUTOHOMETPUYECKHX
GbyHKIM;

COOTHOCHUTB I'pa(MKH 37€MEHTApHBIX (PYHKIMIA: IPpsIMOI 1 0OpaTHON MPONOPLUOHATIBHOCTH,
JMHEWHOW, KBaAPATHYHOH, TOTapu(MUUECKON U TIOKa3aTEIbHON (DYHKIMNA, TPUTOHOMETPHUIECKUX
¢byHkuuit ¢ popMynamu, KOTOPHIMH OHU 33JJaHBbI;

HaXOJAUTh 10 rpaduKy NpuOIMHKEHHO 3HAYEHUS (PYHKLIMU B 3a/laHHBIX TOUKaX;

OTIPENIeNIATh 1O TpaduKy CBOWCTBA (PYHKIMH (HYIIH, IPOMEKYTKH 3HAKOTIOCTOSHCTBA, IPOMEKYTKH
MOHOTOHHOCTH, HauOOJIbIINE U HAUMEHbIIINE 3HAYCHUS U T.I1.);

CTPOUTH 3CKM3 rpaduka GyHKINH, YAOBIETBOPSIOLIEH TpUBEIEHHOMY HAa0Opy yCIOBUH
(mpoMeXXyTKH Bo3pacTaHusi / yObIBaHMs, 3HaueHUE (PYHKIUH B 3aJaHHOH TOUKEe, TOUKH SKCTPEMYMOB
U T.J0.);

OTIpeJIeNIATh MO TpaduKaM CBOMCTBA peaNbHbIX MPOLIECCOB U 3aBUCUMOCTEN (HanbobIIue U
HauMEHbBIINE 3HAYEHUS, IPOMEKYTKH BO3pAaCTaHUS U YObIBaHUS, IPOMEXYTKH 3HAKOIIOCTOSIHCTBA U
T..);

MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOW ITPAKTUYECKON CUTYALINH;

OIepUpOBaTH Ha 6a30BOM YpOBHE MOHITUSMU: MPOU3BOJHAS (DYHKIIMU B TOUKE, KacaTeJIbHast K
rpaduKy QyHKIMH, TPOU3BOHAS (DYHKIINH;

OIIpeJIeNIATh 3HaUe€HUEe MMPOU3BOIHON (DYHKIIMM B TOUKE 110 U300paKEHUIO KacaTelnbHOH K rpaduky,
MIPOBEACHHON B 3TOM TOUKE;

pelaTh HEeCIOXKHbIE 337aUl Ha IPUMEHEHHNE CBSI3U MEXKy MPOMEXYyTKaMH MOHOTOHHOCTU U TOYKaMHU
SKCTpeMyMa PYHKINH, C OTHOW CTOPOHBI, U TPOMEKYTKAMHU 3HAKOMIOCTOSHCTBA U HYJISIMU
MIPOU3BOIHOM 3TON (PYHKIIMHU — C JPYTOii;

MOJIb3YACh TpadKaMH, CPAaBHUBATH CKOPOCTH BO3pacTaHus (pocTa, MOBBILIECHUS, YBETHUEHUS U T.I1.)
WA CKOPOCTH YObIBaHMSI (Ia/IeHUs], CHYDKEHUS], YMEHBIICHUS U T.I1.) BEIMYMH B pealibHbIX
poleccax;

COOTHOCHTB T'pa(MKi peasbHbIX MPOLECCOB M 3aBUCUMOCTEH ¢ UX ONMUCAHUSMHU, BKIFOYAIOIIUMHU
XapaKTePUCTUKU CKOPOCTU M3MEHEHHUs (OBICTPBIN pOCT, IIIaBHOE MOHMKEHHE U T.11.);

UCIOJIb30BaTh TPaQUKH peabHBIX MPOLIECCOB JUIS PEIICHHUs HECIOKHBIX MPUKIAIHBIX 33/1a4, B TOM
qucie onpeaesis o rpaduKy CKOpocTb X0/a MpoLecca;

OIIepUpOBATH Ha Oa30BOM YPOBHE OCHOBHBIMH OIUCATEIbHBIMU XapaKTEPUCTUKAMH YHCIIOBOTO
Habopa: cpeaHee apupmeTnyeckoe, Merana, Hanoobllee U HauMEHbIlee 3HaUCHHS,

OIepUpOBATH Ha Oa30BOM YpOBHE MOHATUSMU: YACTOTA U BEPOSTHOCTH COOBITHS, CITy4ailHbIN BBIOOD,
OTIBITHI C PABHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMH COOBITUSMHU;

BBIUUCIIATh BEPOSITHOCTU COOBITHI Ha OCHOBE MOJCYETa YHCIIA UCXO/I0B;

OLIEHUBATh U CPAaBHUBATh B IMPOCTHIX CIIy4asiX BEPOSATHOCTH COOBITUI B pealbHOW KU3HU;



YUTaTh, COTMIOCTABIISTH, CPABHUBATH, MHTEPIPETHUPOBATH B MPOCTHIX CIy4asX peallbHbIC TaHHBIC,
MIPE/ICTAaBICHHBIC B BUC TA0JIHUII, AMArpaMM, TpaduKoB;

pelIaTh HEeCIOKHBIE TEKCTOBBIE 3314l PAa3HBIX TUIIOB,;

aHAIM3UPOBATH YCIIOBUE 33]]a4d, TPH HEOOXOIMMOCTH CTPOUTH JIJISl €€ PEIICHUS MaTEMaTHIECKYIO
MO/IEJIb;

MMOHUMATh U UCIIOJIb30BaTh IS PEIICHHS 3a]]aui HH(pOpMAaIUIo, IPEICTABICHHYIO B BHJIE TEKCTOBOU
Y CUMBOJILHOM 3aM¥CH, CXeM, TaOIUII, Tuarpamm, rpagikoB, pUCyHKOB;

JICHCTBOBATH IO aJITOPUTMY, COACPIKAIIEMYCSI B YCIIOBUU 33]1a4H;

WCIIOJIb30BATh JIOTHYECKUE PACCYKIICHHSI TP PEIICHUH 33]1auu;

paboTath ¢ N30BITOYHBIMHU YCIIOBUSIMH, BEIOUpAsi U3 BCeH MH(POPMAIINH, TaHHBIC, HEOOXOAUMBIC IS
pelIeHUs 3a/1a4H;

OCYIIIECTBISATH HECIIOKHBIHN Mepedop BO3MOXKHBIX PEIICHHIA, BEIOUpas U3 HUX ONTUMAIHHOE O
KpUTEPUSIM, CHOPMYITHPOBAHHBIM B YCIOBUHU;

aHAJTM3UPOBATh U MHTEPIPETUPOBATH MOTYUYCHHBIC PEIICHUS] B KOHTEKCTE YCIOBHS 3a]]auH, BRIOUPATh
pelIeHNs, He MPOTHBOPEYAIINEe KOHTEKCTY,

pelaTh 3a/1a4M Ha pacyeT CTOMMOCTH TOKYIIOK, YCIIYT, MOE30K U T.I1.;

peniaTh HEeCIOKHbBIE 337291, CBI3aHHBIC C JOJICBBIM YIaCTHEM BO BIIAJCHUH (PUPMOI, MPEANPUATHEM,
HEJBW)KHUMOCTBIO;

peliaTh 3aa4 Ha IPOCTHIC TIPOIEHTHI (CHCTEMbI CKHJIOK, KOMUCCHH) U Ha BBIYHCICHUE CIIOKHBIX
MIPOIICHTOB B Pa3IMYHBIX CXEMaX BKIIAJI0B, KPESIUTOB H UTIOTEK;

pelaTh MPaKTHYECKUE 3a]1a4H, TPEOYIOIIUE UCIIOIb30BaHHS OTPHUIIATEIIBHBIX YUCEI: Ha ONPE/ICIICHHE
TEeMIIepaTyphl, Ha ONPECIICHHUE MOJ0KEHHS Ha BPeMEHHOU OCH (J10 HAIIeH 3pbI U MOCJIE), Ha
JIBMDKEHUE JICHSKHBIX CPEICTB (IPUXO0J/pacxo/), Ha ONpe/ielieHUue ITyOuHBI/BBICOTHI H T.11.;
WCIIOJIB30BATh TIOHATHE MaciTala JUisi HAXOXKICHHUS PACCTOSIHUN M JUTMH Ha KapTax, IUIaHax
MECTHOCTH, TJIaHAX ITOMEIICHUH, BRIKPOHKaX, MPH padoTe Ha KOMITBIOTEPE | T.I1.;

peliaTh HEeCIOKHbBIE MPAKTHYSCKUE 3a]1a91, BO3HUKAIOIINE B CUTYAIIUSIX [TOBCETHEBHOM KH3HH,
OTepupoBaTh Ha 0230BOM YPOBHE MOHITHIMH: TOUKA, MIPsMasi, MIOCKOCTh B TPOCTPAHCTBE,
MapayuieNbHOCTh U MEPIEHIUKYISIPHOCTD MPSMBIX U TIIOCKOCTEH;

pacrno3HaBaTh OCHOBHbBIE BUAbl MHOTOTPAHHUKOB (IIpU3Ma, MUPaMH/Ia, TPSIMOYTOIbHBIH
napajuiesenumnes, Kyo);

M300paxkaTh H3ydaeMbie (PUTYPHI OT PYKH U C TIPUMEHEHUEM MPOCTHIX YEPTEHKHBIX HHCTPYMEHTOB;
Jenath (BBIHOCHBIC) IIIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUI CBEPXY, COOKY,
CHH3Y;

M3BJIEKATh HH()OPMAIIHIO O MPOCTPAHCTBEHHBIX T€OMETPUUECKHX (DUTYpax, MPEICTaBICHHYIO Ha
JepTekax U PUCYHKaX;

MPUMEHSITh TeopeMy [Tudaropa npu BEIYUCICHUH 3JIEMEHTOB CTEPEOMETPUICCKUX (DUTYD;

HaXOJUTh OOBEMBI U IO MOBEPXHOCTEN MPOCTEHIINX MHOTOTPAHHUKOB C TIPUMEHEHUEM
hopmyu;

pacrno3HaBaTh OCHOBHBIE BUBI TEIl BpallleHus (KOHYC, MIIUHID, chepa U 1map);

HAaXOJUTh 0OBEMBI | IIJIONIA/IA MTOBEPXHOCTEH MIPOCTEHITNX MHOTOTPAHHUKOB M TEJT BPAIICHUS C
MpUMEHEHUEM (HOPMYIL;

COOTHOCHUTH a0CTPaKTHBIC TEOMETPUUECKUE TOHITUS U (DAKTHI C peaIbHBIMH KU3HEHHBIMH 00bEKTaMU
U CUTYaIUsIMU;

MCIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX TEOMETPHUECKUX (GUTYD IS PEIICHUS TUTIOBBIX 3a/1a4
MIPAKTUIECKOTO COJICPIKAHHS,

COOTHOCHTB TUTOIIAIA TTIOBEPXHOCTEH TeJl OJJMHAKOBOM (DOPMBI pa3IMIHOTO pa3Mepa;

COOTHOCUTH 00BEMBI COCY/IOB OJIMHAKOBOH (POPMBI Pa3IMUHOTO pa3Mepa;

OILICHUBATh (HOPMY MPAaBUILHOTO MHOTOTPAHHUKA MTOCIIE CIHIIOB, CPE30B U T.I1. (OMPEIeIsITh
KOJIMYECTBO BEPILWH, pedep U TpaHell OTy4eHHBIX MHOTOTPAaHHUKOB);

OIIepHpOBATH Ha 0a30BOM YPOBHE MOHATHEM JIEKAPTOBBI KOOPIUHATHI B TPOCTPAHCTBE;

HaXOJUTh KOOPIMHATHI BEPIIUH Ky0a U MPSIMOYTOJIBHOTO MapaJuIeNeue 1a;



ONUCHIBaTh OTJEIbHBIC BBIAAIOLIMECS PE3YJbTAThl, MOJYUYEHHBIE B XOA€ Pa3BUTHUS MAaTEMaTHUKH Kak
HAYyKH;

3HATh MPUMEPHl MATEMaTUYECKUX OTKPBITUM M UX aBTOPOB B CBSI3U C OTEYECTBEHHOW U BCEMUPHOMU
HCTOPUEH;

MMOHUMATh POJIb MAaTEMaTUKH B pa3Butuu Poccuu;

MIPUMEHATH U3BECTHBIC METO/IbI IIPU PEIICHUHU CTAaHAAPTHBIX MAaTEMAaTHYECKUX 3a/1a4;

3aMeyaTh U XapaKTepU30BaTh MATEMATHUYECKUE 3aKOHOMEPHOCTH B OKPY>KaIOIIEH JIeHCTBUTEIILHOCTH;
MIPUBOJIUTH IPUMEPHI MATEMAaTHUYECKUX 3aKOHOMEPHOCTEH B MIPUPOJIE, B TOM YHUCIIE XapaKTEPU3YIOIIUX
KpacoTy U COBEPIIEHCTBO OKPYKAIOLIEro MUPa U MIPOU3BEICHUN UCKYCCTBA.

BLIHyCKHHK HA 0230BOM YPOBHE IMOJYYHUT BO3MOKHOCTb HAYUYHUTbLCH:

OTIEPUPOBATH OHATUSIMHU: KOHEYHOE MHOXKECTBO, DJIEMEHT MHOXKECTBA, ITOJAMHOXKECTBO, TICPECCUCHHE
1 00bEIMHEHNE MHOXKECTB, YMCIIOBBIC MHOXKECTBA HA KOOPIUHATHOM NPSMOM, OTPE30K, HHTEPBAJI,
MTOJIYHHTEPBAJI, TPOMEKYTOK C BBIKOJIOTON TOYKOM, TpayudecKoe MpeICTaBIcHUE MHOXKECTB Ha
KOOP/IMHATHOM IJIOCKOCTH;

OIIEPHUPOBATH TOHSATHSIMU: YTBEP)KACHUE, OTPUIIAHUE YTBEPIKIACHUS, HCTUHHBIE U JIOXKHBIC
YTBEPKICHHUS, IPUUNHA, CJICICTBHE, YACTHBIN Cly4ail 00IIero yTBep>KIAeHUsI, KOHTPIIPUMED;
IMPOBEPATH NPHUHAIICIKHOCTD 3JICMCHTA MHOKCCTBY,

HaxXOoJUuThb NICPECCUCHUC U O6L€I[I/IH€HI/I€ MHOXCCTB, B TOM YHUCJIC ITPEACTABIICHHBIX rpa(bnqecm/l Ha
YHCIIOBOM MPSIMON M HA KOOPJMHATHOW TUIOCKOCTH;

MIPOBOJIUTH JTOKA3aTEIbHBIC PACCYKICHHUS )11 000CHOBAHUSI UCTUHHOCTH YTBEPIKICHHIA,
HCITOJIB30BATh YHCJIOBBIC MHOXKECTBA Ha KOOpIIHHaTHOfI HpﬂMOﬁ 1 Ha KOOpI[I/IHaTHOfI IIJIOCKOCTH IJIA
OTMCaHUs PeaTbHBIX MPOIECCOB U SIBICHMUIA;

MIPOBOAMTH TOKA3aTEIbHBIE PACCYKICHHS B CUTYAIIHIX MTOBCEIHEBHOM JKU3HU, TIPU PEIICHUU 3a7a4 U3
JIPYTUX MpeaMETOB;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: IIEJIO€ YUCIIO, IETUMOCTh YHCel, OOBIKHOBEHHAs! APOOb,
JecsTHYHas Apo0b, pallMOHAITBHOE YMCII0, TPUOIMKEHHOE 3HAYCHHE YUCIIA, YaCTh, JI0JISI, OTHOIICHHE,
MIPOILICHT, MOBKIIICHUE W MIOHWKCHHUE Ha 33JaHHOE YHCII0 TIPOIEHTOB, MACIITa0;

IMPHUBOJUTH IMPUMEPHBI YHUCECII C 3aJaHHBIMU CBOMCTBaMU JACIIMMOCTH,

OIIepUPOBATh NOHATUAMU: Jorapudm ymciia, TPUrOHOMETpUYECKasi OKPY>KHOCTb, paJiiaHHast U
rpagycHas Mepa yria, BelIW4iHa yria, 3aIaHHOT0 TOYKOW Ha TPUTOHOMETPUUIECKOM OKPYKHOCTH,
CUHYC, KOCHHYC, TAHT'€HC U KOTAHTE€HC yIJIOB, UMEIOIINX MTPOU3BOJIBHYIO BETUYHHY, YUCIIA € U T,
BBITIONHSATH apu(MeTHYECKUE IeHCTBUS, COYETasi YCTHBIC ¥ MMCbMEHHBIE PUEMBI, TPUMEHSSI IPU
HEOOXOMMOCTH BBIUHCIUTEIHHBIE YCTPONCTBA,

HaXOJUTb 3HAUYCHUA KOPH HaTypaJ'II)HOI\/'I CTCIICHU, CTCIICHU C pallMOHAJIbHBIM ITOKA3aTCJIEM,
norapu@ma, UCHOJB3YS IPU HEOOXOIUMOCTH BBIUMCIUTEIbHBIE YCTPOUCTBA;

MT0JIb30BAThCS OLEHKOW W MIPUKHUJIKOW MTPU MPAKTUYECKUX PACUETaX;

MIPOBOMTH 110 U3BECTHBIM (hOpMYyJIaM U TIpaBUiIaM MpeoOpa3oBaHUsl OYKBEHHBIX BBIPAKEHUH,
BKJIIOYAIOIIUX CTENEHHU, KOPHH, JJorapu(PMbl 1 TPUTOHOMETpHUECKHE (DYHKLINU;

HaXOIUTh 3HAYCHUA YHNCIOBBIX U 6yKBeHHLIX BBIpa)KeHHfI, OCYIICCTBIIAA HeO6XO}II/IMLIe IIOACTAHOBKHN
1 TipeoOpa3oBaHMS;

M300pakaTh CXEMaTHYECKH YToJI, BEJITMUYMHA KOTOPOTO BEIpaKEHA B rpajlycax UM pajraHax;
WCIOJIb30BaTh MIPU PEIICHUH 3a7a4 TaOMUYHbIE 3HAYCHUS TPUTOHOMETPHUECKUX (PYHKIIHHA YTIIOB;
BBINOJIHATH TMIEPEBO/] BETUUMHBI yIJIa U3 paAMaHHONW MEpHI B TPAJyCHYIO U 00paTHO;

BBIMOJIHATH ICHCTBHS C YMCIIOBBIMU JIAaHHBIMU TIPH PEIICHUH 33249 TPAKTUIECKOTO XapaKTepa u
3aj1a4d M3 pa3IMYHBIX 00JacTell 3HAHUH, HCITOJB3YsI TPH HEOOXOAUMOCTH CIIPABOYHBIE MAaTEPUAITBI U
BBIYUCITUTEIILHBIC YCTPOICTBA;

OILICHUBATh, CPABHUBATH U UCIIOJIB30BaTh MPH PEIICHUH MPAKTUYCCKHUX 3a/1a4 YHCIIOBBIC 3HAYCHHUS
pealbHBIX BEJTMYUH, KOHKPETHBIE YUCIIOBBIC XapaKTEPUCTUKN O0BEKTOB OKPYKAIOIIETO MHUPA;



pemaTh panuoHalIbHbIE, TOKa3aTeIbHbIC U JOrapupMHUUECKIEe YPAaBHECHHS U HEPABEHCTBA,
IIPOCTENIINE NPPALMOHATIBHBIE U TPUTOHOMETPUYECKUE YPABHEHMSI, HEPABEHCTBA U UX CUCTEMBI;
HCII0JIb30BaTh METO/Ibl PEILICHUSI YPAaBHEHUI: IPUBECHUE K BUAY «IIPOU3BEACHNUE PABHO HYJIIO» WU
«4aCTHOE PAaBHO HYJIIO», 3aMEHA [IEPEMEHHBIX;

HCII0JIb30BaTh METOJ UHTEPBAJIOB Ul PEILICHUS HEPABCHCTB;

MCIOJIBH30BATh TPaQUUECKUI METO ISl MPUOIMKEHHOTO PEIICHHs YpaBHEHUI U HEPABEHCTB;
n300pakaTh Ha TPUTOHOMETPUYECKON OKPY>KHOCTH MHOXECTBO PEIICHUH MPOCTEUIITNX
TPUTOHOMETPUYECKUX YPAaBHEHUHN U HEPABEHCTB;

BBINOJIHATE OTOOP KOpPHEH YpaBHEHHUH WM PELLICHUH HEPAaBEHCTB B COOTBETCTBUU C
JIOTIOJIHUTEIbHBIMU YCIOBUSIMU U OTPaHUYEHUSIMU;

COCTaBJIATh U PEIIAaTh YPABHEHUS, CUCTEMbI YPABHEHUI M HEPABEHCTBA TP PELICHUH 3a1a4 JPYTHX
y4eOHBIX IIPEIMETOB;

HCII0JIb30BaTh YPAaBHEHUS U HEPABEHCTBA JJIsl IOCTPOEHUS U MCCIIEA0BaHUS IPOCTENIINX
MaTEMaTHYECKUX MOJIEJIEH pealIbHbIX CUTYallui WIN IIPUKIIAIHBIX 3a7a4;

YMETb UHTEPIPETUPOBATH MOJYUYEHHBIN [IPU PEIICHUN YPaBHEHUS, HEPABEHCTBA WU CUCTEMBbI
pe3yibTaT, OLEHUBATh €0 MPaBA0NoA001e B KOHTEKCTE 3alaHHON peabHOM CUTYaIlMK WK
MPUKJIATHON 3a/1a4u;

OIIEpPUPOBATH MOHATHIMHU: 3aBUCUMOCTb BEJIMUUH, (DYHKIIMS, apryMEHT U 3HaueHue (QyHKIUH,
00J1acTh ONpEeeNICHHsI U MHOKECTBO 3HaYCHUN (PYHKINH, rpaduK 3aBUCUMOCTH, TpaduK QyHKINH,
HYyJIU QYHKIUH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA, BO3pACTAHUE HA YHCIOBOM IIPOMEXKYTKE, yObIBaHHUE
Ha YUCIIOBOM MPOMEXKYTKE, HanOOJIbIlIee U HaUMEHbIIIee 3HaueHUe (PYHKIMHM Ha YUCIIOBOM
IIPOMEXYTKE, Iepuoauueckas GyHKIHUs, IEPUO/], YeTHAs U HedeTHast QyHKIHY;

OIIEpPUPOBATH MOHATUIMU: IpsAMas U 00OpaTHas MPONOPLUOHAIBHOCTD, INHEHHAsA, KBaJipaTUYHas,
Jorapu@muueckas U nokasarenbHasi QyHKLINUH, TPUTOHOMETPUYECKUE (PYHKIINH;

OTIpeIeNIATh 3HaueHue (PyHKIMH 10 3HAYSHUIO apryMeHTa MPU Pa3JInYHbIX Coco0ax 3adaHus
byHKIMH;

CTPOUTH IpapUKU U3yUYEHHBIX (QYHKIUI;

OIUCBIBATH MO TpaduKy U B MPOCTEHIINX clTydasx Mo popMyJie MOBEICHHE U CBOMCTBA (DYHKIIHIA,
HaXOAUTh 10 rpaduKy pyHKIIUN HanOOIbIINEe U HAUMEHbILINE 3HAUCHMS,

CTPOUTH 3CKM3 rpaduka GyHKINH, YAOBIETBOPSIOLIEH TpUBEICHHOMY HAa0Opy yCIOBUH
(mMpoMeXyTKHU BO3pacTaHus/yObIBaHUS, 3HaUeHNE (DYHKIIMHU B 33JJaHHON TOUYKE, TOYKU IKCTPEMYMOB,
ACHMITOTHI, HYJIU (QYHKIMH U T.]1.);

pelaTh ypaBHEHUs, IPOCTEHUILNE CUCTEMbI YPAaBHEHU, NCIIOJIB3YS CBOMCTBA (DYHKUIUN U UX
rpauKoB;

ONpeAeNATh MO rpagukaM M HCIOJb30BaTh AJIS PELICHUS MPUKIAIHBIX 3a/1a4 CBOMCTBA pealibHbIX
IPOIIECCOB U 3aBUCHUMOCTEW (HamOOJbIINEe W HAaUMEHBIINE 3HAYCHHUs, MPOMEXKYTKH BO3pPACTAHUS U
yObIBaHUs (YHKIINUH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, ACUMITOTHI, IEPHO U T.I1.);
MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM MPaKTUYECKON CUTYalUH;

ONpeAeNATh M0 TrpadukaM MPOCTEHIINE XapaKTEPUCTHUKU MEPHOJUYECKHX IMPOLIECCOB B OMOJIOTHH,
HKOHOMUKE, MY3bIKE, PaJAMOCBA3H U Jp. (aMILTUTY1a, IEPUOJ U T.I1.);

OTIepUPOBATh MOHATUAMU: TPOU3BOHAS (PYHKIIMH B TOUKE, KacaTreiabHas K TpaduKy QyHKIIHH,
MIPOU3BOIHAS (PYHKIUH;

BBIYHCIIATH IPOM3BOAHYIO OJIHOUIEHA, MHOTOWIEHA, KBAaJAPAaTHOIO KOPHS, IPOU3BOJAHYIO CYMMBI
byHKIHIH;

BBIYUCIISATH MPOU3BOAHBIE 3JIEMEHTAPHBIX QYHKIMI U UX KOMOMHAIMH, UCIIOJIBb3YS CIIPaBOYHbBIE
MaTepuabl;

HCCIIEI0BaTh B IPOCTEHIINX ClydasiX (yHKIIMH HA MOHOTOHHOCTb, HAXOANUTh HANOOJIbIINE U
HaMMEHBIINE 3HAYeHUs! PYHKIUH, CTPOUTH Tpa)MKM MHOTOYICHOB M MPOCTEUIINX PAI[HOHAIBHBIX
(GYHKIMH C HCIIOJIB30BAHMEM allllapaTa MaTeMaTHYECKOTI0 aHaIN3a;



peaTh NPUKJIAIHbIC 3a/1a41 U3 OMOJIOTHH, (PU3UKH, XUMUH, SKOHOMHUKH U APYTUX MPEIMETOB,
CBSI3aHHBIE C UCCIICIOBAHMEM XaPaKTEPUCTHUK PealIbHBIX MPOIIECCOB, HAX0XKICHHEM HaHOOIBIINX U
HAaMMEHBIINX 3HAYEHUH, CKOPOCTH U YCKOPEHUS U T.I1.;

HUHTEPIPETUPOBATH MOTYUEHHbBIE PE3YJIbTATHI;

HmeTh npeacTaBiieHue O JUCKPETHBIX U HEMPEPBIBHBIX CIIYy4alHbIX BEIMYMHAX U PACHPECIICHUsAX, O
HE3aBUCHMOCTH CIIy4aliHbIX BEJIMYUH;

UMETh IIPEJCTABICHUE O MATEMAaTHUECKOM OXKUIAHUU U TUCIIEPCUU CIIyYaliHbIX BEJIMYNH;

UMETb IIPEJCTABICHUE O HOPMAJILHOM PACHpEACICHUH U IpUMepax HOPMAJIbHO pacipeaeIeHHbIX
CJly4aliHbIX BEJIMYUH;

MOHUMATh CyTh 3aKOHA OOJIBIINX YHCET U BEBIOOPOYHOTO METOJ1a M3MEPEHHSI BEPOSTHOCTEH;

UMETb IIPEJCTaBICHUE 00 YCIOBHON BEPOSITHOCTH U O TIOJHOM BEPOATHOCTH, IPUMEHSATh UX B
pelIeHnH 3a/1a4;

UMETh IPEJCTABICHUE O BaKHBIX YaCTHBIX BUJAX PaCIpeleIeHU U IPUMEHATh UX B PEIICHUHU 33/]a4;
UMETb MIPEJCTABICHUE O KOPPEIALUH CIy4allHbIX BEJIMUMH, O IMHEHMHOM perpeccuy;

BBIUUCIIATH WM OLCHUBATH BEPOSITHOCTU COOBITHH B peabHOM KU3HU;

BbIOMPATH MOJAXOAAINE METO/IbI IPE/ICTaBICHUS U 00pa0OTKU JAHHBIX;

YMEThb pellaTh HECIOXHbIE 3aJaud Ha IPUMEHEHHE 3aKOHa OOJbIIMX YHCET B COLMOJOIUH,
CTpaxOBaHHUM, 3/PaBOOXPAHEHHM, OOecredeHur O€30MaCHOCTH HAceleHUuss B 4Ype3BbIYAMHBIX
CUTYalUsX;

pelaTh 3a/1auy Pa3HbIX THIIOB, B TOM YHCJIE 3a/1a4l HOBBIILIEHHON TPYJHOCTH;

BBIOMPATh ONTHUMAJIBHBINA METOJ] PEIICHUS 3a/1a4H, pacCMaTpUBasl pa3InyHbIC METO/IbI;

CTPOUTH MOJIEJb PEIICHUS 3a/1a41, IPOBOJUTD JJOKA3aTEIbHbIE PACCYKACHHUS;

pelaTh 3aj1auu, Tpedyroiue nepedopa BapuaHTOB, IPOBEPKHU YCIIOBHM, BEIOOpA ONTUMAIBHOTIO
pe3yJibTara;

aHAJIM3UPOBATh U UHTEPIPETUPOBATH PE3YNIbTAThl B KOHTEKCTE YCIOBUS 3ajauu, BBIOUPATh pelleHus,
HE IIPOTUBOpEYAINE KOHTEKCTY;

NEPEeBOIUTH MPH PEILICHUH 33aJauu HH(POPMAIUIO U3 OAHOM (POPMBI B IPYTYIO, UCTIONB3YS MPU
HEO0OXOJIMMOCTH CXEMBbI, TaOINIIbI, TPAQUKH, TUaTrPaMMBI;

pelaTh MpakTUYECKUEe 3aJauu U 3a]1aud U3 APYrUX NpeMETOB;

OIEepUPOBATH MOHATHIMU: TOUKA, IPsIMasi, INIOCKOCTh B IPOCTPAHCTBE, MapajuIeIbHOCTh U
MEPIEeHIUKYISIPHOCTD MPSIMBIX U INIOCKOCTEM;

MPUMEHSTD JUISl pEIICHUs 3a/1a4 FreOMeTprUUecKre (DaKkThl, €CIIM yCIOBHSI IPUMEHEHUS 3aJaHbl B IBHOM
opme;

pelaTh 3a/laud Ha HaXO0XKJIEHHE T€OMETPHUUECKUX BEIMYHMH 10 00pa3aM WiK aropuTMam;

7enaTh (BBIHOCHBIE) TNIOCKHE YEPTEKU U3 PUCYHKOB 0OBEMHBIX (DUTYp, B TOM YHUCIIE pUCOBAThH BUJL
CBEpPXY, COOKY, CTPOUTH CEYEHHS] MHOTOI'PaHHUKOB;

U3BJIEKaTh, UHTEPIIPETUPOBATH U MIPEOOPa30BbIBaTH HHPOPMAIUIO O TEOMETPUUECKUX (QUTYpaX,
MIPEJICTABICHHYIO Ha YepTexkKax;

MIPUMEHSTh FreOMeTprUecKre (pakThl AJIs peleHus 3a7a4, B TOM YHCIIe MPenoIaralonux HeCKOIbKO
I1arOB PELICHHUS;

OIKCHIBATh B3aUMHOE PACIIONIOKEHHUE MPSAMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

(dbopMyIpoBaTh CBOMCTBA U MPU3HAKU (PUTYP;

JIOKa3bIBaTh T€OMETPUUECKUE YTBEPHKICHUS;

BJIAJIETh CTAHIAPTHOM Kiaccu(uKanueil mMpoCTpaHCTBEHHBIX (GUTYp (MTUPaMUIbI, TPU3MBI,
napajuieNenunenl);

HaXOJUTh 0ObEMBI U IO MOBEPXHOCTEN F€OMETPUUYECKUX TEJl C IPUMEHEHHEM (popMyT;
BBIUUCIISATH PACCTOSIHUS U YTJIBI B IPOCTPAHCTBE;

UCIIOJIb30BaTh CBOMCTBA T€OMETPUUYECKUX (UTYp ISl PELICHHs 3aad MPaKTUYECKOTO XapakTepa H
3a/1a4y U3 IpYyrux 001acTei 3HaHUM;



— OIEepUpOBaTh MOHATUAMU JEKAPTOBbI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTODA,
PaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YroJl MEXAY BEKTOPAMH, CKAIAPHOE IPOU3BEICHUE
BEKTOPOB, KOJUIMHEAPHBIE BEKTOPBI;

— HAaxOJWUTb PACCTOSHHUE MEXIY ABYMs TOYKaMHU, CYMMY BEKTOPOB U IPOU3BEACHUE BEKTOPA HA YHUCIIO,
YIoJ MEXKIY BEKTOPaMU, CKaIsApHOE IPOU3BEICHHE, PACKIAABIBATE BEKTOP 110 IBYM HEKOJUIMHEAPHBIM
BEKTOpaM;

— 3aJaBaTh INIOCKOCTh YPAaBHEHHEM B JICKapPTOBOM CHCTEME KOOPAMHAT;

— pemiaTh NpocTeiiue 3a1aun BBEACHUEM BEKTOPHOT0 0a3uca,

— TPEACTaBJIATH BKJIAJ BBIJAIOMIMXCS MATEMAaTHKOB B Pa3BUTHE MaTEMATHKH M MHBIX HAYYHBIX 00JacTei;

— IIOHMMATb POJIb MATEMAaTUKHU B pa3BuTuu Poccuu;

— HCIIOJIb30BAaThb OCHOBHBIE METOJABI JOKAa3aTelbCTBA, IIPOBOJIUTH JOKA3aTEIbCTBO M  BBINOJIHATH
OIIPOBEPIKEHUE;

— IIPUMEHATH OCHOBHBIE METO/IbI PEILICHUs MAaTEMATUYECKUX 3a/a4;

— Ha OCHOBE MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEU B IIPUPOE XapaKTepU30BaTh KPACOTY U COBEPILLIEHCTBO
OKPY’KaIOILlero MUpPa U MPOU3BENCHUN HCKYCCTBA;

— IPUMEHATHh NPOCTEHIINE MPOrPAMMHBIE CPEACTBA U NIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH
pelIeHnr MaTEMaTUYECKHX 3a/1a4.

1. Coneprxanue yue0HOT0 mpeaMeTa

Apudmernka

Hatypansnsie unucna. Hatypansusiii psan. Jlecatuunas cucrema cuucieHus. ApupMeTHdecKue JecTBUs
¢ HaTypainbHBIMU yKciaMu. CBolcTBa apupMeTndeckux aeiictsuil. [loHsTHE O CTENeHu ¢ HaTypaIbHBIM
nokazatesneMm. KBaapar u ky0 uncia. YucnoBble BRIpaKeHUs, 3HAUCHUE YUCTOBOTO BhIpaxkeHus. [Topsgok
NEHCTBHUI B UMCIIOBBIX BBIPAXEHUX, UCIIOTb30BaHUE CKOOOK. Perenne TeKCTOBBIX 3a/1a4
apudMeTnuecKuMH criocodbamu. Jlenurenu u kpatasie. Hanbonpmmii o0y 1enuTelb, HAaUMEHbIIee
obmiee kpatHoe. CBolicTBa Aenumoctu. [IpusHaku genumoctu Ha 2, 3, 5, 9, 10. IIpocTsie u cocTaBHBIE
yucia. Pa3noxkeHne HaTypaJbHOTO YKCIIa Ha MPOCThIE MHOXKUTENH. J{eJeHue ¢ 0CTaTKOM.

Hpobu. O6sikHOBEHHBIE 1poOH. OCHOBHOE CBOMCTBO Jpobu. CpaBHEHNE OOBIKHOBEHHBIX JPOOEH.
Apudmerndeckue 1eHCTBUSI ¢ OOBIKHOBEHHBIMH Jpo0siMu. HaxoxieHue yacTu oT LeJIoro U 1esoro 1o
ero vactu. Jlecatuunsie npodu. CpaBHEHHE JECATUUHBIX ApoOel. Apudmernyeckue nelcTBUs ¢
necaTUIHbIMU Jpo0smu. [IpencTaBnenue qecaTHYHOl 1pobu B Buae 0OBIKHOBEHHOH ApoOH 1
O0OBIKHOBEHHOM B BUE necatuuHoil. OTHomeHue. [Ipomopius; 0CHOBHOE CBOWCTBO MPOMOPITUH.
[TponeHThI; HaXOXAECHUE IPOLEHTOB OT BEJIMYMHBI U BEIMYMHBI 110 €€ IPOLICHTAM; BBIPDAKEHUE
OTHOIIEHHUS B MTPOLIEHTaX. Perenre TeKCToBbIX 3a7au apuPpMEeTUYECKUMU CIIOCOOAMH.

Pannonaneublie yncina. [lonoxuTtenbHble U OTpULIaTENbHbBIE YKCIa, MOYJIb yhcna. M300paxenue uucen
TOYKaMH KOOPJMHATHON NPSAMOM; TEOMETPUYECKAs HHTEPIIPETALIUS MOYJIA YMCiIa. MHOXECTBO LENBIX
yrcesl. MHOXECTBO pallMOHANIbHBIX yKcesl. CpaBHEHHE pallMOHAIbHBIX yncell. Apudmernyeckue
JefcTBUS C pallMOHABbHBIMU ynciamMu. CBOMCTBa apu(MeTHUECKUX JeCTBUI.

W3mepenust, npubIMKeHNsl, OLIEHKU. 3aBUCMOCTH MEXy BeIUYMHAMU. EMHUIIBI H3MEpEeHus! ITTHHBI,
ionaau, o0bEmMa, Macchl, BpeMeHU, CKOpocTH. [Ipumepbl 3aBucUMOCTEN MEXTy BETUYMHAMH CKOPOCTH,
BpEMs1, paCCTOSTHHE; TPOU3BOAUTEIBHOCTD, BpeMs, padoTa; IleHa, KOIMYeCTBO, CTOMMOCTb U JIp.
[IpencraBnenne 3aBucuMocTeid B Bujae Gopmyit. Berauciaenus mo ¢popmynam. Pemenre TeKCTOBBIX 3a/1a4
apu(MeTHUECKUMH CrIocobaMu.

DJIeMeHTBI aIredpol
Hcnonp3oBanue OykB 17151 0003HAYEHUS YMCEIT; IS 3aIHCH CBOWCTB apU(METUIECKUX TEHCTBHA.

bykBeHHbIE BhIpakeHUs (BBIPAXKEHHSI ¢ IEPEMEHHBIMH ). YnCI0BOE 3HaUeHHE OYKBEHHOTO BBIPAKEHUSI.
YpaBHeHHe, KOPeHb YpaBHeHUS. Hax0x1eHne HEM3BECTHBIX KOMIIOHEHTOB apU()METHIECKUX JCHCTBHIA.



I[eKapTOBBI KOOpAWHATHI HA TTIJIOCKOCTH. HOCTpOCHI/Ie TOYKH II0 €€ KOoOpJAuHaTaM, OIIpCACIICHUC
KOOpJAWHAT TOYKHU Ha IIJIOCKOCTH.

OnucarenbHas cratucTuka. Bepositrnocrs. KomOunaropuka. MHuoxkecTna.

[IpencraBienue qaHHBIX B BUAE Tabaul, nuarpaMM. [loHarue o ciay4ailHOM OMbITE U COOBITHH.
JlocToBepHOE M HEBO3MOXKHOE COOBbITHs. CpaBHEHUE MIAHCOB. PeneHre KoOMOMHATOPHBIX 337124
nepe6opoM BapuaHTOB. MHOKECTBO, 371eMEeHT MHOecTBa. [lyctoe MHOkecTBO. [TogMHOMXKECTBO.
OO0beanHeHUE U IepeceueHrne MHOXKECTB. MimocTpaliyst OTHOIIEHHI MEXTy MHOKECTBAMH C IIOMOIIIBIO
nuarpamMm Ousepa — Benna.

Haruasanasi reomerpust

Harnsnnele npencraBiaeHus o Gurypax Ha INIOCKOCTH: NpsiMast, OTPE30K, JIyd, YroJ, JoMaHas,
MHOT'OYTOJIbHUK, IIPABUJIBHBI MHOTOYTOJIBHUK, OKPY>KHOCTB, KpYT. UeTBIPEX YT OJIbHUK, IPIMOYTOJIbHUK,
KBaJpaT. TpeyroibHUK, BUJbl TPEYyroJbHUKOB. M300paskeHue reomerpuueckux ¢uryp. Bzanmuoe
pAacIoJIOKEHUE IBYX MPSAMBIX, JBYX OKPYKHOCTEH, IPSIMOM U OKPYKHOCTH. J[IMHA OTpe3Ka, JJOMAaHOM.
[lepumerp MHOTOYroNbHUKA. ENUHNUIIBI H3MepeHus AUHbL. M3MepeHue AMHbI 0Tpe3Ka, HOCTPOeHHE
OTpe3Ka 3aIaHHOM JUIMHBL. YT01. Buasl yrios. I'pagycHas mepa yria. Mi3amepenne u mocTpoeHue yrios ¢
HOMOILBIO TpaHcnopTupa. IlonsaTre iomaay GUrypsl; eqMHULIBI U3MepeHus iomaau. Ilnomans
psSMOYTOJIbHUKA, KBaapara. PaBHoBenukue ¢purypsl. Harmsiaeie npeacTaBiaeHus 0 MPOCTPAHCTBEHHBIX
¢durypax: ky0, napajuienenurnes, npusma, nupamma, map, chepa, Konyc, uuianHap. M3obpaxenue
IpOCTpaHCTBEHHBIX (uryp. [Ipumepsl ceuennii. MHOTOrpaHHUKH, IPAaBUIbHBIE MHOTOTPAHHUKH.
[Tpumeps! pa3BEPTOK MHOTOTPAHHUKOB, LIWIMH/PA U KOoHYca. [loHsTHE 00bEMA; eTUHHIIBI 00bEMA.
O0OBEM IIpAMOYTOIBHOTO Napajuienenunena, kyoa. Ilonsrtue o pasencrse ¢puryp. Llenrpanbnas, oceBas u
3epKaibHas cuMMeTpuu. M300pakeHne CHMMETPUYHBIX QUTYp.

MaTteMaTHKa B HCTOPUYECKOM Pa3BUTHH

Hctopus popMupoBaHMs NOHATHUS YUCIIA: HATYpAJIbHBIE YHUCIA, APOOH, HETOCTATOUYHOCTh PAllHOHAIBHBIX
YHCell AJI TEOMETPUUYECKUX U3MEPEHUH, HppallMoHabHbIe Ynciaa. CTapuHHBIE CUCTEMBI 3aITMCH YHCEN.
HpoOu B BaBunone, Erunre, Pume. OTkpeiTue necsatuuHbix apodeit. CTapuHHbBIE CUCTEMBI MeEp.
Jecstuunble pobu U MeTpuueckas cuctema Mep. [losiBneHue oTpunarenbHbIX yuces u Hyis. J1.
Marnuukuit. JI. Diinep.

I1l.  Temaruueckoe nIaHUPOBaAHHE

5 kaace (170 yacos)

Tema pa3pgena KoanugecTBoO OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS
4acoB
I'nasa 1. JIunuu 8 Pacno3HaroT Ha yepTexax, pUCyHKaxX MPSAMYHO, YaCTH

MIPSIMOM, OKPY>KHOCTb.

IIpuBoAAT NIpUMEPHI aHAIOTOB NPSIMON U OKPY’KHOCTH B
OKPY’KArOIEM MUDE.

MN300paxkaroT uX ¢ UCIOJIB30BAHUEM YEPTEKHBIX
MHCTPYMEHTOB, Ha KJIeT4aToi Oymare.

H3MepsAIOT C TOMOIIBI0 HHCTPYMEHTOB U CPABHUBAIOT
JUIMHBI OTPE3KOB.

CTposT 0Tpe3KH 33JaHHON JJIMHBI, IPOBOAST
OKPYXHOCTH 3aJJaHHOT'O pajauyca.




BripakaroT oqHU eIMHUIIBI M3MEPEHHS JTUH Yepe3
TIpyTHE.

I'naBa 2. HarypajabHble
quciaa
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YuTaloT ¥ 3aN1MChIBAIOT HATYpaJIbHbIC YUCIIA,
CPaBHHMBAIOT U YIOPAAOYUBAIOT UX.

OnuceIBaOT CBOMCTBA HATYPAJIBHOTO psja.

YepTAT KOOPIAMHATHYIO MIPSAMYIO, H300PAkKAIOT YUCIIA
TOYKaMHU Ha KOOPJAMHATHOU IIPSIMOM, HAXOAAT
KOOPJHMHATBI OTMEYEHHON TOYKHU.

OKpyriasiioT HaTypajabHbIE YHUCIIA.

PemaroT KoMOMHATOPHBIE 3a/1a4U C IOMOLIBIO IIepedopa
BCEX BO3MOYKHBIX BAPUAHTOB.

MopeupyroT X0 pEeIIeHUs ¢ IIOMOIIBIO PUCYHKA, C
IIOMOUIBIO A€PEBA BO3MOKHBIX BAPHAHTOB.

I'naBa 3. [leiictBus ¢
HATYPAJbHBIMHU YU CJIAMU

22

BoinoansoT apudpmMeTnueckue IeicTBUs C
HATypaJbHBIMU YHCIIAMU, BHIYMCISIIOT 3HAYCHUS
CTEIICHEMN.

HaxoasiT 3HaueHUs YHUCIOBBIX BBIPAXKEHUN, COAEPKAITUX
JeMCTBUS Pa3HBIX CTYIEHEH, CO CKOOKaMH U €3 CKOOOK.
BbInoHAIOT NPUKUIKY U OLIEHKY PEe3yybTaTa
BBIYHCIICHUM, IPUMEHSIOT TPUEMBI IIPOBEPKU
MPaBUIILHOCTH BBIUMCIICHUH.

HccaenyroT npocTeime YucaoBble 3aKOHOMEPHOCTH,
WCIIOJIB3YS YHCIIOBBIE SKCIIEPUMEHTHI.

YnorpedasioT OyKBbI 1711 0003HAUCHUS YUCETT, IS
3anucy OOIINX yTBEPKICHUM.

PemaroT TekcToBbIe 3a/1a4U apu(PMETHIECKUM CTIOCOO0M,
WCIIOJIb3Ysl PA3IMYHbIE 3aBUCUMOCTH MEX/1y BEIUUMHAMU
(ckopocTh, BpeMsl, paccTosiHue; padoTa,
MIPOU3BOUTENLHOCTD, BPEMS U T. 11.): AHAJTU3UPYIOT U
OCMBICJMBAKT TEKCT 33/1a4U, Nepe(opMyTHPYIOT
yCIIOBHE, M3BJIEKAIOT HEOOXOAUMYIO HH(POPMAITHUIO,
MOAEJMPYIOT YCIOBUE C TOMOIIBIO CXEM, PUCYHKOB,
peanbHBIX IPEAMETOB; CTPOSAAT JOTHYECKYIO LIEMOUKY
pacCyXJIeHUI; KPUTHYECKH OLEHMBAKT MOJIYYCHHBIN
OTBET, OCYLIECTBJISAIOT CAMOKOHTPOJIb, IPOBEPSI OTBET
Ha COOTBETCTBHUE yCIOBHUIO.

I'naBa 4. Ucnoib30BaHue
CBOJCTB J1eficTBUI NIPH
BbIYMCJICHHAX

12

3anuchbIBalOT CBOMCTBA apu(METHUECKUX JEHCTBHI ¢
MOMOIIBIO OYKB.

P®opMyJIMPYIOT M NIPUMEHSIIOT [TpaBUIIa
npeoOpa30BaHuUs YHUCIIOBBIX BHIPAKEHUN HA OCHOBE
CBOWCTB apu(METUYECKUX AECHCTBUM.

AHAJIM3UPYIOT U PacCyKIAI0T B XOJ€ UCCIIEI0BaHUS
YHCJIOBBIX 3aKOHOMEPHOCTEH.

OcymecTBIAIOT CAMOKOHTPOIIb.

MopenupyroT yciaoBHe 3a/1a4M, UCIIOJIb3Ysl PEATIbHBIE
IIPEIMETHI U PUCYHKHU.

PemaroT TekcToBbBIE 33/1a4K apU(PMETHIECKAM CIIOCOOOM.

T'maBa S. Yrasl n
MHOTOYT0JIbHUKH

H3MepsIOT C TOMOIIBIO TPAHCTIOPTUPA U CPABHUBAIOT
BEJIMYMHBI YTIIOB.




CrposT yribl 3aJTaHHON BEJTUYUHBI.

Pemaror 3agaun Ha HAXO0XKICHUE TPATYCHOU MEPBI YTIIOB.
Pacno3HaoT MHOTOYrOJIbHUKY Ha YepTEeXax, pUCYHKaX,
HAXOJSIT UX aHAJIOTH B OKPYXKAIOIIEeM MHUPE.
MopenupyrT MHOTOYTOJIbHUKY, UCIIONIBb3Ys Oymary,
MIPOBOJIOKY H JIp.

BbrunciasiioT nepuMeTpbl MHOTOYTOJIbHUKOB.

I'nasa 6. lesimMocTh yncesa

15

®opMyJIMPYIOT OIIPEJIEIECHUS JENUTENS U KPaTHOTO,
IIPOCTOTO U COCTAaBHOI'O YMCJIa, CBOMCTBA U IPU3HAKU
JEITUMOCTH.

M cnoab3yloT Tabauily MpOCTHIX YUCET.

IIpoBoasAT HECIIOXKHBIE HCCIEN0BAHUS, ONIUPAsICh HA
YHCIIOBBIE IKCIIEPUMEHTHI.

Kaaccuuuupyior HarypanbHbie yncia (4€THbIC U
HEYETHBIE, [0 OCTaTKaM OT JeJIeHus Ha 3 U T. II.).
JloKka3bIBAOT U ONPOBEPTaIOT C TOMOIIbIO
KOHTPIIPUMEPOB YTBEPHKICHUS O IETUMOCTH YHCE.
KoHcTpyupyoT MaTeMaTHUECKHE MTPEATIOKEHUS C
MOMOIIIBIO CBSA30K «H», KUATH», «ECHH..., TO...».
Pemaror 3a1aum, cBsI3aHHBIC C IETTUMOCTBIO YHCEIL.

I'naBa 7. TpeyroiibHUKH U
YeThIPEXYTrOJbHUKH

10

Pacno3HalT TPeyronbHUKM U YeTbIPEXYTOJIbHUKK Ha
yepTerkax U pUCYHKax, NPUBOAAT NPUMEPbI aHANOTOB 3TUX
duryp B OKpyKatoLLem Mmupe.

MN306parKatoT TpeyroNbHUKU U YeTbIPEXYTONbHUKM OT PYKU U C
NCNO/Ib30BaHMEM YEPTEKHbIX MHCTPYMEHTOB Ha
HEe/IMHOBAHHOM M KneTyaTol bymare; moaenupytor,
ncnonbaysa bymary, NnacTUAKH, NPOBONIOKY M Ap.
UccnepyloT CBOICTBA TPEYrO/IbHUKOB U YETbIPEXYTONbHUKOB
NyTéMm aKCNepuMeHTa, HaboaeHns, U3MepeHus,
MOAEeNNpPOBaHMA, B TOM YNCJIE C UCNO/Ib30BAHUEM
KOMMNbIOTEPHbIX MPOrpamm.

BbluMCAAIOT N10WaaN NPAMOYTrO/IbHUKOB.

BbiparKkaloT O4HWN eANHULbI U3MEPEHUA NNOLLAAM Yepes
apyrve.

PewaloT 3aaum Ha HaxoXaeHue naowanen.

M306parkaloT paBHble GuUrypbl.

KOHCTpYMpPYIOT OpHaMeHTbI 1 NapKeTbl (0T PYKWU UK C
NoMOLLbIO KOMMbloTepa).

I'maBa 8. /Ipoon

18

MogenupytoT B rpadmyeckoir, npeametTHon popme NOHATUA U
CBOICTBA, CBA3aHHbIE C NOHATMEM 0ObIKHOBEHHOM ApobM.
3anucbiBaloOT U YMTAIOT OObIKHOBEHHbIE ApPobu.

COOTHOCAT APO6U 1 TOYKM Ha KOOPANHATHOW NPAMOWN.
®dopMyAnpPYIOT, 3aNUCbIBAIOT C MOMOLLbIO HYKB OCHOBHOE
CBOMCTBO 06bIKHOBEHHOW Ap06M, Npeobpa3oBbIBaloT 4p06U.
MpUMmeHAIT pasinyHble NPUEMBI CpaBHEHUA Apobels,
BblOMpas Hanbonee NoaxoAALLMNA B 3aBUCUMOCTU OT
KOHKPETHOM CUTyaLmm.

HaxopAT cnocob pelueHns 3a4a4, CBA3AHHbIX C
ynopsagoyYeHnem, cpaBHeHNEM apobeit.




I'naBa 9. [leiictBus ¢
ApoosiMu

34

MoaeanpyrT CI0KEHHUE U BRIYUTaHUE APOOCH ¢
MOMOMUIBIO PEaJIbHBIX OOBEKTOB, PUCYHKOB, CXEM.
®opMyJIMPYIOT, 3aIMCHIBAKOT C IIOMOIIBIO OYKB
mpaBuiia AEUCTBUI ¢ OOBIKHOBEHHBIMU JAPOOSIMHU.
BbiunciasiioT 3Ha4eHHs YUCIIOBBIX BbIpAXKEHHH,
coJiepKalnx Jpoou; MPpUMeEHSIIOT CBOICTBa
apuQMeTHUYECKUX NSUCTBUHN AJI pallMOHAIU3ANH
BBIYMCIICHHIA.

KoMMeHTHPYIOT X0/ BHIYUCITICHHUS.

Hcnoab3yroT npuémsl IPOBEPKU PE3yIbTATOB.
IIpoBoaSAT HECTOXKHBIE UCCIIEIOBAHNS, CBSI3aHHBIE CO
CBOMCTBaMH JPOOHBIX YHCEI, OMMUPASICh HA YUCIIOBHIC
AKCIIEPUMEHTHI.

PemiaroT TeKCTOBBIC 3a/1a4H, COIepIKAIIUE IPOOHEIC
JTAaHHBIE.

Hcnoan3yroT npuéMbl pelieHus 3a71a4 Ha HaX0XKJICHHUE
YaCTH II€JIOTO U LEJIOTO MO €ro YacTh

I'naBa 10. MHororpaHHuKku

10

Pacno3HaroT Ha uepTexax, pUCyHKaX, B OKpyKaroleM
MHPE MHOTOI'PaHHHKHU.

H300paxkaoT MHOTOTpaHHUKU Ha KJIeT4yaToi Oymare.
MoaenupywT MHOTOTPaHHUKH, UCIIOJNIB3YS Oymary,
IJIACTHIIMH, IIPOBOJIOKY U JIp.

PaccmaTpuBalor npocreiiiive ceuyeHus
MIPOCTPAHCTBEHHBIX (DUTYP, MOTYyIAEMBIC ITyTEM
MPEIMETHOTO WU KOMITBIOTEPHOTO MOAEIUPOBAHUA,
ONPEAEISIOT UX BUJL.

M3roraBiauBalT NpoCcTpaHCTBEHHBIE QUTYPHI U3
Pa3BEPTOK; PACMO3HAIOT PA3BEPTKHU KyOa,
napasulesienuIe1a, MUPaMuabl.

HccsienyoT U ONUCHIBAKOT CBOMCTBA MHOTOIPAHHUKOB,
WCIIOJIB3YS DKCIIEPUMEHT, HAOI0CHUE, H3MEPEHUE,
MOJICJINPOBAHUE.

HMcenoab3y0T KOMOBIOTEPHOE MOJICIIMPOBAHUE U
AKCIEPUMEHT I U3Y4YEHUsI CBOMCTB MPOCTPAHCTBEHHBIX
Tell.

Borunciasiior o0bEMBI Tapasieenune10B.
BoipaxkaroT olHU eUHHIIBI 00bEMA Yepes IpyTHe.
PemaroT 3a1aun Ha HaXOXAeHHE 00BEMOB
MapaJuIeenuIIeIOB.

T'1asa 11. Ta0oaunsl u
AHATPAMMBbI

AHATU3UPYIOT TOTOBBIC TAOIHUIIBI U THATPAMMBI;
CPaBHUBAIOT MEXIy cOOO0H TaHHbIE, XapaKTepHU3yIOllI1e
HEKOTOPOE SIBJIEHUE HJIU MPOIIECC.

BoinosnsoT cOop nHMOpMaIUU B HECIOKHBIX CIydasX;
3aIOJIHSIIOT MPOCThIE TAOIUIIBI, CIeAYS] HHCTPYKIIUH.

IHoBTOpenue. UTorosnie
KOHTPOJIbHBIE padoThI (32
1-e mosyroame u 3a rox)

10




TemaTnuyeckoe NIIAHKPOBaHUE

6 xaacc (170 yacoB)

Tema pa3nena

KoanuectBo
4acoB

OcHOBHbIE BU/IbI 1€ITEJILHOCTH 00y4a0IIMXCH

I'naBa 1. {po0u u
NPOLEHTHI

18

IIpeoOpa3oBbIBAIOT, CPABHUBAIOT M YIIOPSAA0YHUBAIOT
OOBIKHOBEHHBIE IPOOH; BHIMOJIHSIOT BEIYUCIICHUS C APOOSIMH;
HCCJIEAYIOT YUCIIOBBIE 3aKOHOMEPHOCTH; UCHOJIB3YIOT TPUEMbI
pelIeHrs OCHOBHBIX 3a/1a4 Ha JApOOH.

OO0BSICHAIOT, YTO TAKOE TPOLICHT, YHOTPEOJIAI0T 000POTHI
peYH CO CIIOBOM «IIPOLICHT.

BbipaxkaloT npoueHTsl B po0saX U ApoOU B MPOLEHTAX.
Pemaror 3a1aun Ha HAXOXKJECHUE MTPOLIEHTOB OT BEJIMYUHBI.
N3Baeka0T nHGOPMAIINIO U3 TAOJIUI U THATPAMM,
BbINOJIHAKOT BBIYUCIICHUS TI0 TAOJIUYHBIM JAHHBIM;
onpefeNsIoT 110 AUarpaMMe Hauobosblliee ¥ HauMEHbIIEee U3
MPEACTaBICHHBIX JaHHBIX.

I'nasa 2. [IpsiMble HA
IUIOCKOCTH U B
NPOCTPAHCTBE

Pacno3HaroT ciydyau B3aUMHOI'O PacoIOKEeHUs ABYX HPSIMBIX.
M300pazkaror qBe nepecekarouyecs npsMble, CTPOAT MPAMYIO,
NEePIEHANKYIISPHYIO 1aHHOM, apaJljIeNIbHYIO JaHHOM.
H3mepsitoT paccTosiHEE MEXY ABYMS TOUKaMH, OT TOUYKH J10
IPSIMOH, MEXy ABYMS MapayljiebHbIMU MPSMBIMU.

I'naa 3. [leciTuuHbIE
aApoou

3anuchbIBaIOT M YMTAKOT JECATUIHBIC TPOOH.

HN300paxalor gecsTUUHbIE APOOH TOUKAMH HA KOOPAMHATHOM
MIPSIMOM.

IIpencraBasioT 0OOBIKHOBEHHBIE IPOOH B BUIE JECSITUUHBIX U
JIECSITUUHBIE B BUJIE OOBIKHOBEHHBIX.

IIpuBoasAT NpUMEpPHI SKBUBAJIEHTHBIX NIPEICTABICHUN
JPOOHBIX YHUCEIL.

CpaBHUBAKOT U YHOPAI0YUBAIOT JICCATUYHBIC APOOU.
Hcnoab3yloT 5KBUBaJICHTHBIE PEACTABICHUS IPOOHBIX YHCET
MIPU UX CPABHEHUH, IIPU BBIYUCIICHUSIX.

BripaxkaroT ogHU eAMHUIIBI U3MEPEHUS BETUUYMHBI Yepe3
JIpyrue (MeTpbl B KWJIOMETpaX, MUHYTHI B yacax M T. I1.).

I'naBa 4. [leiicTBus
AeCATUYHBIMU
ApoosiMH

31

DopMyJMPYIOT TIpaBuia ICUCTBHUH C IECATUYHBIMHU APOOSIMHU.
BbIYHCASI0T 3HAYCHHSI YMCTIOBBIX BBIPAKEHHH, COJEPIKAINX
JTpoOH; MPUMEHSIOT CBOMCTBA apuMETUUECKUX JCHCTBUN TS
palnMoHaIN3allud BEIYUCIICHUH.

HccenenyroT HECIOXKHBIE UUCTOBBIE 3aKOHOMEPHOCTH,
WCIIO0b3YS YUCIIOBBIE IKCIIEPUMEHTHI.

BBINOTHAT NPUKUIKY U OLIEHKY PE3yJIbTaTOB BHIYMCICHUM.
OKpyrasoT AecATUYHBIC IPOOU, HAXOIAT JICCATUIHBIC
npUOIMKEHNST OOBIKHOBEHHBIX APOOEii.

PemaroT TeKCTOBBIC 33129l apU(PMETHIECKIM CIIOCOO0M,
WCIIONB3Ys PA3IUYHbIEC 3aBUCUMOCTH MEX]1y BETUUMHAMU
(ckopocThb, BpeMsi, pacCTosiHUE; PaboTa, MTPOU3BOAUTEILHOCTD,
BpeMs U T. 1.); AHAJIU3UPYIOT M OCMBICJIMBAIOT TEKCT 33]1a4H,




nepedopMyIUPYIOT YCIOBUE, U3BJIEKAIOT HEOOXOIUMYIO
HHPOPMAIIHIO, MOAEJHPYIOT YCIOBHE C TIOMOIIBIO CXEM,
PHUCYHKOB, PEaJbHBIX MIPEIMETOB; CTPOSIT JIOTHICCKYIO
LENOYKY PACCYKIACHUN; KPUTUICCKU OI€eHUBAIOT TIOJTYYCHHBIN
OTBET, OCYIIECTBJSIIOT CAMOKOHTPOJIb, IPOBEPSISE OTBET HA
COOTBETCTBHUE YCIIOBHIO.

PemaroT 321241 Ha HAXOXKJICHUE YaCTH, BRIPAKCHHOM
JECATUYHOM TPOOBIO OT JAHHOW BEJTHYUHBI.

I'maBa 5. OkpykHOCTB

Pacno3HaroT pasinyHble Cily4au B3aUMHOI'O PacCIIOIOKEHUs
IPSIMON U OKPY>KHOCTH, IBYX OKPYXHOCTEH, H300paKkal0T UX C
IIOMOILBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH.

Pacno3naroTt uunuHap, KOHYC, ap, H300paxaloT UX OT pyKH,
MOJEJHPYIOT, UCIOJIb3Ys OyMary, INIacTHIINH, IPOBOJIOKY U
Ap.-

HccnenyoT 1 onuCbIBAIOT CBOMCTBA KPYIVIBIX TEJI, UCIIOIB3YS
HKCHEPUMEHT, HaOII0IeHHEe, U3MEPEHUE, MOJICIMPOBAaHUE, B
TOM YHCJIE KOMIIBIOTEPHOE MOJIEIIMPOBAHUE.

PaccMaTpuBaIOT NPOCTEHIINE CEUEHUS KPYTIIBIX TEII,
I10JIy4aeMble ITyTEM IIPEAMETHOTO WJIK KOMIIBIOTEPHOIO
MOJIETIMPOBAHUS, ONPENEIAIOT UX BUIL.

I'maBa 6. OTHOLICHUSA
U MPOLEHTHI

14

CocTaBJAIOT OTHOLICHUS, 00BACHSIIOT CMBICT Ka)KI0TO
COCTaBJICHHOT'O OTHOIIICHHUSI.

HaxoasiT oTHOIIICHNE BETMYHH, PEIIAKT 33]]a91 Ha JICTICHUEC
BEJIMYKMHBI B JAHHOM OTHOIIICHUH.

OOBACHSAIOT, YTO MTOKa3bIBaET MaciTad (KapThl, TUIaHa,
MOJIETIH).

BoipamxkaloT npoleHThl JECATHUHOM IPOOBI0, MePexXoaAsT OT
JECSITUYHOM TPOOH K MPOIIEHTaM, pelIaloT 3a7aud Ha
BBIYHCIICHHE MPOIICHTA OT BEIMUMHBI U BETUYHUHEI 110 €€
MIPOLIEHTY, BHIPAKAKOT OTHOIIICHUE JIBYX BEIMYHH B
MPOILIEHTAX.

BbINOJHAIT CAMOKOHTPOJIb MPU HAXOKIEHUH MPOILIEHTOB
BEJTMYUHBI, UCTIONIb3YS TPUKUIKY.

I'naBa 7. Cummerpus

HaxoasT B OKpy>KarouiemM MUpe INIOCKHE U IPOCTPAHCTBEHHbBIE
CUMMETpPUYHbBIE (QUTYDBI.

Pacno3nalor miockue GpUrypbl, CHMMETPUYHBIE OTHOCUTENIBHO
MPSIMON, OTHOCUTENEHO TOUKH, IPOCTPAHCTBEHHbIE (PUTYPHI,
CUMMETPUYHBIE OTHOCUTEIBHO MJIOCKOCTH.

CrposT purypy, CAMMETPUYHYIO TaHHOW OTHOCUTEIIBHO
MIPSIMON, OTHOCUTEIILHO TOYKH, C IOMOIIIbIO HHCTPYMEHTOB,
n300paxkaTh OT PYKH.

KoHcTpynpyoT OpHaMEHTHI U IAPKETHI, UCIIOIb3YysI CBONCTBO
CUMMETPUH, B TOM YHCJIE HA KOMIIBIOTEPE.

I'naa 8. Beipa:xkenus,
¢opmyibl, ypaBHeHU S

15

Hcnoab3yloT OyKBbI P 3alIMCH MAaTEMAaTUYECKUX BbIPAKEHUHN
U IPEJIOKEHHI: MPUMEHSIIOT OYKBBI 1J11 0003HAYCHHSI YUCEll,
JUISL 3aICH OOIIUX YTBEPKACHUM, COCTABISAIOT OYKBEHHBIE
BBIPQKEHUS 10 YCIOBHM 33/1a4.

Boruncasiior uncnoBoe 3HaueHHe OyKBEHHOTO BBIPAKEHUS MTPU
3a/laHHBIX 3HAaYEHUSIX OYKB.




CoctaBasiiot GopMyJibl, BEIpaXKarolile 3aBUCUMOCTH MEXTY
BEJTMYMHAMU, BBIYUCJISIIOT 110 (popmyrnam.

CTposiT peueBble KOHCTPYKIUH C UCIIOJIb30BAHUEM CJIOB
«ypaBHEHHE», KKOPEHb YPABHEHUSI.

IIpoBepsIoT, ABIISETCS JIU YKA3aHHOE YUCIIO KOPHEM
ypaBHEHHUS.

Pemaror npocteiilive ypaBHEHUsI HA OCHOBE 3aBUCUMOCTEM
MEX1y KOMIIOHEHTaMU apu(MeTHyecKux IeiHCTBUI.
CocraBasiloT MaTeMaTu4eckue Mozenu (ypaBHeHHs ) 10
YCIIOBUSIM TEKCTOBBIX 3a/1a4.

I'naBa 9. [leabie
quciaa

14

IIpuBoasAT NpUMEpHI UCIIOJIB30BAHUS B OKPYKAIOIIEM MUPE
LEJIbIX Yucell (TeMIepaTypa, BHIUTPBI-TIPOUTPBILL, BbILIE-
HU)KE YPOBHS MOPS U T. I.).

YMeT XapaKkTepu30BaTh MHOXXECTBO LEJIBIX YUCEIL.
CpaBHUBAIOT, YIOPSIA0YMBAIOT LIEIIbIEC YHCIIA, UCIIONb3YS
KOOPJAMHATHYIO IIPSIMYIO KaK HarjsgHYO OIopy.
®opMyJIMPYIOT [IpaBUjIa BBIYUCICHUS C LEIBIMU YHCIAMHU,
HAXOJAT 3HAYCHMSI YUCIIOBBIX BBIPAKEHUH, COAEPKAILUX
JEHCTBUS C LEIBIMU YHCIAMHU.

Bbruncasiiot 3HaueHust 0yKBEHHBIX BBIPAKEHUM IPU 33JJaHHBIX
LEJIBIX 3HAUEHUSX OYKB.

I'nasa 10.
MHo:xecTBA.
KomOunaropuxa

IpuBoaAT npuMepbl KOHEUYHBIX U OECKOHEUHBIX MHOKECTB U3
00J1acT HaTypaJIbHBIX U LENbIX YUCEIL.

HaxoasT o0bequHEHNE U IEPECEUEHNE KOHKPETHBIX
MHOKECTB.

HNnirocTpupyoT TEOpPETUKO-MHOXKECTBEHHBIE TIOHATHUS C
IIOMOUIBIO KPYroB Jiliiepa.

O0cyKX1a10T COOTHOIIEHUS MEX/Yy OCHOBHBIMU YHCIIOBBIMU
MHO>KECTBAMHU.

IIpuBoasAT NpuMephl HECIOXKHBIX KJIacCUpUKaUN 13
pa3nuyHbIX 00JacTell )KU3HU.

PemaroT KOMOMHATOpHBIE 33141 METOAOM Iepedopa
BapHaHTOB.

T'1asa 11.
PannonanbHbIe YHCIa

16

YMeT XapaKkTepu30BaTh MHOXKECTBO PAllHOHATIBHBIX YUCEL.
H300paxkaror nonoxuTeIbHbIE U OTPUIIATENbHBIC
panroHaNbHBIE YUCIa TOYKAMH Ha KOOPAMHATHOW MPSMOM.
IIpMeHSI0T M MOHMMAKT F€OMETPUYECKHUM CMBICI TTOHITHUS
MOZYJISl YUCIIA, HAXOAAT MOAYJIb PALIMOHAIBHOIO YHCIIA.
CpaBHHUBAKOT U yHOPAI0OYHUBAKT PALMOHAIBHbIE YUCIIA.
@opMyJHMPYIOT IIpaBUjIa BBIIIOJIHEHUS JEHCTBUN C
palMOHAIbHBIMY YHCIAMU, BBIYHCIAAIOT 3HAYCHNS YACIOBBIX
BBIPAKCHUM, COAEPKALUX PA3ZHBIEC IEHCTBHUSL.

IIpuMeHsI0T CBOWCTBA CIIOKECHUSA U YMHOXEHUS IS
peoOpa3oBaHusl CYMM U IPOU3BEACHUH.

OOBSICHAIOT M WIIOCTPUPYIOT MOHATUE TPAMOYTOJIbHOU
CUCTEMBbI KOOPAUHAT Ha IUIOCKOCTH, IOHUMAIOT U PUMEHHAIOT
B p€4M COOTBETCTBYIOINE TEPMUHBI U CHMBOJIUKY.

CTposAT Ha KOOPAMHATHOHN NMJIOCKOCTH TOYKH U (PUTYPHI 1O
3aJaHHBIM KOOpJAUHATAaM, ONPEAEII0T KOOPAUHATHI TOUEK.




I'nasa 12.
MHOroyroJibHUKHU 1
MHOTOTPAHHUKH

10

Pacno3HaroT Ha yepTexax, pUCyHKaX, B OKpYKaroIeM MUpe
rapajuieJIorpaMMbl, IPaBUIbHbIE MHOIOTPAaHHUKH, TPU3MBI.
HN3o00paxaroT reoMeTpudeckre GUTyphbl OT PYKH U C
HCIIOJIb30BAHUEM YEPTEKHBIX UHCTPYMEHTOB.

MoaenupyrT reomeTpudeckue 00beKThl, HCIOIB3Ys Oymary,
IIJIACTUIJIMH, IIPOBOJIOKY U JP.

HccnenyoT u onucbIBalOT CBONCTBA FT€OMETPUUECKUX (DUTYD,
HCIIOJIB3YS SKCIIEPUMEHT, HAOII0IeHEe, U3MEPEHHE,
KOMITBIOTEPHOE MOJEINPOBAHHUE.

PaccmaTpuBaroT npocreiiye ce4eHuss MHOTOTPAaHHUKOB,
MOJIy4aeMbI€ yTEM MPEAMETHOTO UM KOMIIBFOTEPHOTO
MOACIIMPOBAHUS, OTIPCACIIAOT UX BUM.

H3roraBiauBalOT Npu3Mbl U3 pa3BEPTOK; PACMO3HAKOT
Pa3BEPTKU HWIMHAPA U KOHYCA.

Pemaror 3a1aun Ha HaX0XKACHUE TLIOLIACH.

IToBTOpEHHE.
Hrorosnie
KOHTPOJIbHbIE PadoThI
(3a 1-e moJryroame u 3a

roja)

10




