IInanupyemMble pe3yJbTaThl OCBOCHHS y4eOHOro npeamera « MaremaTtuka»

JINYHOCTHLIE Pe3yJaLTATHI 00VIEHHS:

¢dopMHupoBaHHE MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Haykd; (OpMHpPOBAHHE OCHOB CaMOBOCHHUTAHHUS B IpOIECCE
BBITOJIHEHUS pabOT Pa3sHOTrO YPOBHS CIIOKHOCTH;

pa3BUTHE TBOPUECKUX CIIOCOOHOCTEH, MHTYUIIMH, HABBIKOB CAMOCTOSITEIIbHOH 1€ TEIbHOCTH;

(dopmHpoBaHue TPeOOBATEIBHOCTH K IOCTPOEHHUIO CBOMX BBICKA3bIBAHMHM U ONPOBEPKEHUIO HEKOPPEKTHBIX BBICKA3bIBAHUM, YMEHHME OTJINYATh
TUIIOTE3Y OT (paKTa;

BOCIIMTAaHUE NTATPUOTU3MA, TOPAOCTHU 3a CBOXO POMHY Ha IpUMEpE KU3HU U IEATEIBHOCTU OTEUYECTBEHHBIX YYEHBIX — MATEMATHUKOB;

pa3BUTHE TOTOBHOCTM K €aMOOOpa30BaHUIO HA TPOTHKECHUHM BCEW >KM3HM KaK YCIIOBHIO YCIICHIHOTO TOCTM)KEHHUS ITOCTABJICHHBIX LIEIed B
BBIOpaHHOM cepe AesATeIbHOCTH;

pa3BUTHE CLIOCOOHOCTH U TOTOBHOCTU COTPYIHUYATh M BECTH JUAJIOT C JPYTUMHU JIFOJbMHU B IIPOLIECCE COBMECTHOM J€SITEIbHOCTH;

pa3BUTHE aHATUTHYECKUX CIOCOOHOCTEH M MHTYHIINH (B X0J1¢ HAOJIOJICHUS 3a TIOBEACHUEM SKCIIOHCHIIMAIBHBIX 3aBUCUMOCTEH );

pacumpeHue NpeICTaBIeHU 0 B3aMMHO OOPaTHBIX JIEUCTBUSX;

pa3BUTHE BBIUYMCIUTEILHON, aITOPUTMUYECKON U TpaguuecKor KyIbTyphl;

OCO3HAHHBIN BBIOOp Oymymieil mpodeccuu M BO3ZMOXKHOCTEH peanu3alii COOCTBEHHBIX JKU3HEHHBIX IUIAHOB; OTHOIIECHHE K MPO(ECCHOHATBHOM
JEeSITETbHOCTH KaK BO3MOYKHOCTH YYaCTHsI B PEIICHUH JTHYHBIX, O0IIECTBEHHBIX, TOCYIapCTBEHHBIX, OOIIEHAIIMOHAIBHBIX TPOOIIeM;
UHTETPUPOBAHKE B JIMYHBII OIBIT HOBOW, B TOM YHUCII€ CAMOCTOSTEIBHO MOTY4€HHOW HHPOPMALIUY.

MeTanpeaMeTHbIE Pe3YJIbTAThI oﬁvqem/m .

YMCHHUE CaAMOCTOATCIIbHO ONPCACIIATL LEJIU CBOCTO O6y‘leHI/I$I, CTaBUTh U q)OpMyJ'II/IpOBaTB JJISL ceOsl HOBBIC 3aga4du B yqe6e YU T03HaBaTEIbHOMN
ACATCIIBHOCTH, pa3BUBAaTb MOTHBBI U HHTCPECHI CBOCH ITO3HABATSIbHOM JACATCIBHOCTH,

YMCHHUE CaMOCTOATCIIbHO INJIAaHUPOBATH ITYTU JOCTUKCHUA L[eneﬁ, B TOM YHCJIC AJIbTCPHATUBHBIC, OCO3HAHHO BBI6I/IpaTB HanOoJee BCI)Q)CKTI/IBHBIG
CITOCOOBI peuicHu-d y‘le6HBIX U IIO3HABaTCJIbHBIX 3aJa4,

pPa3BUTHE YMCHI/Iﬁ CaMOCTOATCIIBHO OCYHICCTBJIATH, KOHTPOJIMPOBATb U KOPPEKTUPOBATH ,ZLCP’ICTBI/I}I B IIponecce O606H.[CHI/IH, CUCTEMATU3allul 1
pacminpeHus 3HaHHI>’I, TNOJIYYCHHBIX B OCHOBHOMH IIKOJIC,

(1)OpMI/Ip0BaHI/IC yMeHI/If/'I CaMOCTOATCIIbHO OCYIICCTBIIATE, KOHTPOJHUPOBATE U KOPPCKTUPOBATHL CBOIO JACATCIbHOCTD ITPH BBIITOJTHCHUN SaI[aHHfI;
OBJIAZICHUC YCTHBIM U IIMCbMCHHBIM MAaTEMATUYCCKUM A3BIKOM, IPUMEHUMBIM IIPHU U3YUYCHUHU ITPEAMETOB €CTCCTBEHHO-MATEMATUICCKOI'O IUKIJIA,

(I)OpMI/IpOBaHI/Ie yMeHI/Iﬁ SICHO U TOYHO U3JIaraTb CBOIO TOYKY 3PCHUSA KAK YCTHO, TaK U IMCbMCHHO, T'PAMOTHO TTOJIB3YACH A3BIKOM MATCMATUKH,



YCBOCHUC YHUBCPCAJIBHBIX MHOXCCTBCHHBIX HOHHTHﬁ, MNPUMCHUMBIX JId CO3daHUA Moneneﬁ PAa3JINIHBIX SBIICHUN pupoahl, O6H.I€CTB€HHBIX
SIBIICHHI;

pa3BUTHE JIOTUYECKOTO MBIIJICHUS W HUCCIEAOBAaTEIbCKUX YMEHHUH; yMEHUH OOOCHOBBIBaTH CBOU BBIBOJBI, (DOPMYIMPOBATH OTPHUIAHHUS
BBICKA3bIBAaHUM, IPOBOJUTH JOKA3aTEIbHBIE PACCYKIACHUS;

PasBUTUC CIIOCOOHOCTEH K CaMOCTOATCIIBHOMY ITOUCKY MCTOAOB PCIICHUA ITPAKTUYCCKUX WU MPUKIIAAHBIX 3aaa4, IPUMCHAA N3YUCHHBIC MCTO/bI;

Pa3BUTHEC KPUTUYHOCTHU MBIIIJICHUS B ITPOLECCE OUCHKH Y UHTCPIPETALUNA HH(bOpMaLII/II/I, nonyqaeMoﬁ M3 pa3IMYHbIX HCTOYHUKOB,
OCO3HAaHHUE B3aMMOCBA3HU MaTEMAaTUKKU CO BCEMH MIPCAMETAMU €CTCCTBCHHO-HAYUYHOTI'O U 'YMAHHUTApPHOT'O IUKIIOB;

YMEHHE MPOJYKTHUBHO OOIIAThbCS W B3aMMOJEWUCTBOBATh B IPOILIECCE COBMECTHOM JI€ATENbHOCTH, YUWUTHIBATh IMO3UIUU JAPYrHUX YYaCTHHUKOB
NeATEeIbHOCTH, 3P PEeKTUBHO pazpeniaTh KOHMIUKTHI;

YMEHHE HCIIOJIB30BAaTh CPEICTBA MH(DPOPMAIMOHHBIX M KOMMYHUKATUBHBIX TexHojoruil (MKT) B pemiennn moctaBieHHBIX 3a7a4 ¢ COOIOCHIEM
HOpM UH(GOPMAITMOHHOM 0€30MaCHOCTH, TPABOBBIX U AITHUECKUX HOPM;

HCCIICIOBAaHUE PEATbHBIX SBJICHHHA W MPOIECCOB, MPOTEKAIOMIMX 110 3aKOHAM IOKa3aTeIbHON 3aBUCHMOCTH, C TIOMOIIBI0 CBOWCTB TOKa3aTEIbHOM
byHKINY;

paclIMpeHre BHIYUCIUTENLHOTO ammapaTa 3a cuéT MPUMEHEHUs! CBOMCTB jJorapudmMoB (3aMeHa BBIYUCICHUN MPOU3BEACHHS U YaCTHOTO CTENeHEen
Ha BBIYUCIICHUS CYMM U Pa3HOCTEN MOKa3aTesel CTeNeHei);

o0y4eHHe MOJEIMPOBAHUIO PEABHBIX MPOILECCOB, MPOTEKAIINX MO 3aKOHAM SKCIIOHEHIIMATBFHONW 3aBUCHMOCTH, ¥ HMCCIECJOBAHUIO CO3JIaHHBIX
MOJIeNIell ¢ TOMOIIBIO ammapara Jorapu(pMUpOBaHUS;

pa3BUTHE YMEHUN CAMOCTOSITENILHO OMPEIENATh IENU ACSITENIFHOCTA M0 YCBOGHUIO U MPUMEHEHUIO 3HAaHUN TPUTOHOMETPHH KaK MaTeMaTU4YEeCKOU
MOJIEIH peaIbHOM 1eWCTBUTEIBHOCTH;

3HaKOMCTBO C MaTEMAaTHYECKUM TOJIKOBAHUEM MOHATHS MEPUOTINIHOCTH, HMEIOIIETO BAKHOE MUPOBO33PEHUECKOE 3HAUCHHE;

3HAKOMCTBO C (PU3UICCKUMHU SIBJICHUSIMH, OITUCHIBAEMBIMHU C TIOMOIIBIO TPUTOHOMETPHUYCCKHUX YpaBHEHUMH;

YMEHHE MPUMEHSITH anre0pandecKrue METO/Ibl B PEIICHUU T€OMETPUUYECKUX 3a]1aY;

YMEHHE UHTEPIPETUPOBATH PEUICHHS HEKOTOPBIX alredpandeckux 3a/1ad reoMeTpHUYecKUMH 00pa3aMu;

YMEHHE pacro3HaBaTh Ha YepTekaxX, MOAENSAX M B pealbHOM MHUpE TeoMeTpudeckue GUrypsl U Teia (MHOTOTPAHHUKH), IPUMEHSITh UX CBOMCTBa
pU MOJAETUPOBAHUHU B €CTECTBEHHOHAYYHBIX 00JIACTSX;

YMCHHUEC MOACITIUPOBATE PCAIBHBIC CUTyalluU, UCCIICAOBATDb IMPOCTPAHCTBCHHBIC MOACIIN, HHTCPIIPETUPOBATD HOJ'Iy‘IGHHBIfI pE3yiabTar.

IIpeaMeTHBbIE PE3YabLTATHI 00YUEHHSI

B pesynbprare uzyueHus Kypca ajaredpbl H MaTeMaTH4ecKoro anaausa B 10 kiacce ydaiuecst 10JKHBI:

3HaTh MOHATHE ASUCTBUTEILHOTO YHCIA KaK pe3yiibTaTa BhICTpABAHUA Haquoﬁ TCOpHUn JIECTBUTEIBHBIX YHUCEI HA OCHOBAaHUHU IIOHSATHS npeaciia
YHCI0BOM MMOCJICAOBATCIBHOCTH,



BIIQJICTh TOHATHEM CTENEHU C JACHCTBUTEIBHBIM IIOKa3aTeJIeM KaK OCHOBBI JUISi M3y4YeHHUS CTETNCHHOW, MOKa3aTeIbHOW M JorapudMuueckoin
byHKIINI;

MPUMEHSTh CBOWCTBA CTETNCHH C JICHCTBUTEIIBHBIM TOKa3aTelieM MPH MOJCIHPOBAHUHM M M3yYCHUH MATEMATUYECKUX MOJIENICH, OIMHMCHIBAIONINX
MIPOIIECCHI C UCIOIH30BAHUEM CTEIICHU C ICHCTBUTEILHBIM IMOKA3aTeleM;

BJIAJCTh MOHATHEM CTeTeHHOW QyHKIMH Y = xP, p=1, dopmynupoBaTh €€ CBOWCTBA B 3aBUCUMOCTH OT 3HAYEHUs JCHCTBUTEIHHOIO YHCIa P U
CTPOUTH TPa(UKH;

(bopMyIIHpOBaTh ONpeeeHus 00PaTHOW U CIOKHOM (PYHKIUH, 3HATH YCIOBUE 00PATUMOCTH (YHKIINHU;TIPUBOIUTH IIPUMEPBI B3aHMHO OOpaTHBIX U
CIIOKHBIX (PYHKITU;

(bopMyIHpOBaTh ONpEACICHHUS PABHOCHIBHBIX YPaBHEHUH, HEPABEHCTB, CHCTEM YpPAaBHEHHI, YPaBHEHUI — CIICICTBHUI;IPH PEUICHUN YpaBHEHUIA
BBINOJIHATh TOJBKO T€ MPeoOpa3oBaHUs, KOTOPbIC HE MNPHUBOIAT K MOTEPE KOPHEW, a NpPU PEIICHHH HEPABEHCTB OCYIIECTBIIATH TOJIBKO
PaBHOCHIIbHBIC TIPEOOPa30BaHMSI,

pemarh upparroHaIbHbIC YPABHEHUS M CUCTEMBI, COJICPKAIIIE HPPAIIHOHAILHBIC YPAaBHCHUS;

. X .. o .
GopMyupoBaTh ompezeneHre MokasatenbHol (ynkmum Y =a , a>0, a#1 u BeBomMTL €€ CBONCTBA B 3aBUCHMMOCTH OT 3HA4YEHMIA
a (a>1,0<a<1)crpouts rpaduxu;

BJIa/IETh OCHOBHBIMH CIIOCOOAMU pEelIeHHsI TOKa3aTeNbHBIX YPaBHEHUIA;

peliaTh oKa3aTebHbIE HEPABEHCTBA HA OCHOBE CBOMCTB MOHOTOHHOCTH MOKa3aTeIbHOU (DYHKIIUH, CUCTEMBI ITOKA3aTeIbHBIX YPABHEHUN U
HEPABEHCTB;

(dopMynupoBaTh oOIpeaeraeHue jorapudma uuciaa, 3HATh OCHOBHOE JIOTAapU(PMUYECKOE TOXKAECTBO, MPUMEHITh OCHOBHOE JOrapuMuyeckoe
TOKJIECTBO K BBIYMCICHUSM U PEHICHUIO MPOCTEUIITNX Jorapu(PpMUUECKUX YpaBHEHHUIA;,

IPUMEHSTh OCHOBHBIE CBOMCTBA JIOrapu(MOB /1J1sl IpeoOpa3oBaHus Jorapu(pMUIECKUX BbIPAKEHUM;

(dopMynupoBaTh ONpeeNeHue NECATUYHOTO M HaTypalbHOTO Jiorapu¢ma;BbIBOAUTE (GOPMYNy Iepexojla K HOBOMY OCHOBAaHHUIO;IPUMEHSTH
dopMyiy nepexoaa K HOBOMY OCHOBAHUIO JUIsl BBIYMCIIEHUS 3HAYEHUI 1 IpeoOpa3oBaHus JIOrapu(pMUIECKUX BBIPAKEHUM;

(opmymuposats omnpenenenue norapudmudeckoin Gpynkumu Y =109, X, a>0, a#1 u  BbBOAMTH €€ CBOWCTBA B 3aBHCHMOCTH OT 3HAYEHUH
a (a>1,0<a<1), crpouts rpaduku norapudmuueckoii GyHKIHMH;

JIeMOHCTPUPOBATh IMPUMEHEHHE CBOMCTB JorapupmMuuecko (QyHKIMM TpH CPaBHEHUH 3HAUYEHUH BBIPAXEHUH W PpEIICHUH MpPOCTEHIINX
JOrapu(pMHUECKUX YPaBHEHUN U HEPABEHCTB,;



pemaTh pasnyHbIe JOrapu(PMHUUECKUE YpPaBHEHHMS M HX CHUCTEMBI C HCIHOJb30BAHHEM CBOICTB JIOTapu(PMOB M OOIIMX METOJOB pELICHUS
YpaBHECHUH;

pemaTs JorapupMUIECKUe HEPABEHCTBA HA OCHOBE CBOMCTB JIOrapu(pMUUEcKOr (QyHKINU;

UMETh INPEJICTABICHUE O MOHATUSAX TPUTOHOMETPUM KAaK MAaTeMaTHMYECKMX MOJIEJNIAX, MO3BOJIIONMX OMUCHIBATH MPOLECCHI, H3ydaeMble (PU3HUKOH,
HSKOHOMUKOH U APYTMMU HayKaMu;

YMEThb OIpPENENsATh M MCCIEN0BAaTh CBOMCTBA CHHYCA, KOCHHYCA, TAHICHCA M KOTAHI€HCA IEHCTBUTEIIBHOTO 4YHCIA, HMCIONb3ys OOHO3HAYHOE
COOTBETCTBUE MEKIY TOUKAMH YMCIIOBOU MPSAMOU U TOUKAMH YMCIOBOU OKPYKHOCTH;

IPUMEHATh TPUTOHOMETPUUECKUE TOXKJECTBA IPHU BBIYUCICHUAX, NIPEOOPA30BAHUAX TPUTOHOMETPUUECKUX BBIPAKEHUH, PEHIEHUU MPOCTEHIINX
TPUTOHOMETPUYECKUX YPaBHEHUI;

BJIaJIETh IOHITHSIMHM arcsina, arccosa, arc tga;

BBIBOJIUTH (DOPMYJIbI KOPHEW MPOCTEHIIIMX TPUTOHOMETPUIECKUX YpaBHEHHI SINX =&, cosx =a, tgX=a;

pelaTbh TPUrOHOMETPUUYECKHE YPaBHEHUS, CBOSIIUECS K aIreOpanuyeckuM, U OJJHOPOJHbIE YPaBHEHHS] OTHOCUTENILHO CUHYCA U KOCUHYCA;

pelaTe TPUTOHOMETPUYECKUE YPABHEHMSI METOIAMHU 3aMEHBI IEPEMEHHOMN U Pa3JIOKEHUS HA MHOXKUTEIIN;

IIPUMEHATH METOJ] OLICHKH JIEBOU U ITPABOM 4aCTEW TPUTOHOMETPUYECKOTO YPABHEHUS;

BJIaJIETh CIOCOOAMU peIlIeHUs] TPUTOHOMETPHUECKUX HEPABEHCTB;

BJIQZIETh MOHATHEM TPUTOHOMETPHYECKOH (YyHKIUH. YMETh OOOCHOBBIBATH OOJIACTH OMPEAETICHUS U MHOXECTBO 3HayeHUH (QyHKuuii Yy =SinXx,
y=CosX, Y=1t0X u y=ctgx;

3HaTh CBOMcTBa (yHKIMH Y =SINX,y=cosx, Y=1tgX ymers cTpouTh Tpaduku (yHKUMH, TPUMEHSATH CBOMCTBA (YHKIMI NpPU pELICHUH
YPaBHEHUH U HEPABEHCTB;

BJIa/IETh MOHATHEM OOpPATHBIX TPUTOHOMETPUUECKUX (YHKIIHI, 3HaTh UX CBOMCTBA, YMETh CTPOUTH IpapuKu;

dopMynupoBaTh omnpeaenacHUe mnpenena (QyHKUUU; BIaJETh MOHATHEM aCUMITOTHI, MPUBOJUTH MPUMEPHI aCUMOTOT TI'padUKOB 3JIEMEHTapHBIX
(GyHKIMI; 3HaTh CBOMCTBA MpeAeNoB (PYHKIMM; 3HATHh ONpeieseHue (YHKIMM HENpephlBHOM B TOYKE M HA HMHTEpBAlE; YMEThb BBIABISATH
HEeNpepbIBHbIE PYHKIIMH C OTIOPOH Ha OIpe/IeIeHHE;

BJIQ/IETh MOHATUSAMH CIY4YalHBIX, JTOCTOBEPHBIX U HEBO3MOXKHBIX COOBITUIN, HECOBMECTHBIX COOBITUH, AIIEMEHTAPHBIX COOBITUM; YyMETh HAXOIUTh
CYMMY M MPOU3BEJCHHE COOBITHI; TOHUMATh YTO TaKOE COOBITHE TPOTUBOMOIOKHOE JAaHHOMY.

3HATh KJIACCHYECKOE ONpPEIEICHNE BEPOSITHOCTH COOBITHS U YMETh PUMEHSATH €ro MU PEeLICHUN 33/1ay;

YMETh COCTaBJIATh BEPOATHOCTHBIE MOJENH M0 YCJIOBHIO 33/1a4l U BBIUUCIISTH BEPOSITHOCTH HACTYIJICHUS! COOBITUI, B TOM YHCIIE C IPUMEHEHUEM
bopMys1 KOMOMHATOPUKHN U OCHOBHBIX TEOPEM TEOPHH BEPOSTHOCTEH; UCCIEA0BAHUS CIIyYalHbIX BEIMYMH 10 UX PACIpe/IeTICHHIO.
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B pe3ynbTare n3ydenus kypca reomerpum B 10 Kkiacce ydamuecs: JOJKHBI:

chopMHpOBATh MPEACTABICHUE O TEOMETPUU KaK YacTH MHUPOBOHM KYJIBTYphl M O MECT€ T€OMETPHHM B COBPEMEHHOW HMBUIIM3AIMU, O Crocobax
ONMCAHUS HA MAaTEMAaTUYECKOM S3BIKE SIBJICHUI PEaJIbHOIO MUPA;

c(hopMHUPOBATh MPEJCTABICHUE O TEOMETPUUECKUX MOHIATHUSIX KaK O BaXHEUIIUX MAaTEMAaTHUYECKUX MOJENSAX, MO3BOJIAIOIIMX OMUCHIBATh U U3Y4aTh
pa3IUYHbIE MPOLIECCHI U ABJICHUS; TOHUMATh BO3MO>KHOCTH aKCOMaTU4YECKOT0 IIOCTPOEHUSI MATEMaTUYECKUX TEOPUH;

BJIQJIETh T€OMETPHUYECKUM S3bIKOM; YMETh HCIIOJIb30BATH €r0 I ONHUCAaHUS NPEIMETOB OKPYXKAIOLIEr0o MHpa; Pa3BUTh IPOCTPAHCTBEHHBIE
MIPEJICTaBJICHUS], HABBIKM T€OMETPUUYECKUX MTOCTPOCHUI, YMEHUS N300pakaTh FT€OMETPUUECKHE OOBEKTHI;

BJIa/IETh METOAAMM JI0KA3aTEJIbCTB U AJIFOPUTMAMU PELICHUS; YMETh UX IPUMEHATh, IPOBOAUTDH J10KA3aTEIbHbIE PACCYKICHUS B XOJI€ PELICHUS
3a/1a4;

BJIa/I€Th OCHOBHBIMHU MOHSATUSAMU O TUIOCKUX U MPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUTYpax, UX OCHOBHBIX CBOWCTBAX;

IPUMEHSTh HM3y4eHHBbIE CBOWCTBA reoMeTpudyeckux ¢Guryp u (GopMynbl JUisi pElIeHUS TeOMETPUUYECKHUX 3aJad U 3alad C MPaKTHYECKHM
CoZIepKaHUEM;

chopMHpOBATh MPEACTABICHHE O HEOOXOTUMOCTH JIOKA3aTeNbCTB NpPU OOOCHOBAHMM MATEMAaTHYECKUX YTBEPKIEHUH M POJM aKCHOMATHKH B
IIPOBEJCHUH JIEAYKTUBHbBIX PACCYXICHUI;

chopMUpOBaTh MOHSATUIHBINA anmmapar Mo OCHOBHBIM pa3feliaM Kypca IeéOMETpPUU; 3HaTh OCHOBHBIE T€OpPeMbl, (JOPMYIIbI U YMETh UX MPUMEHSATH;
YMETb JJOKa3bIBaTh TEOPEMbI U HAXOJIUTh HECTAHJAPTHBIE CIIOCOOBI PELLICHNUS 33/1a4;

3HaTh aKCHOMBbI CTEPEOMETPUHM U CIEACTBUS U3 HUX, YMETh IPUMEHSATh UX MPU PELICHUH 33/a4;

MMETh MPEJCTABICHUS O B3aUMHOM PAaCIOJIOKEHUH MPSIMbIX U IUNIOCKOCTEH B MPOCTPAHCTBE: MapajuiesibHbIE MPSMBIE, CKPEILIMBAIOIIUECS TIPSIMBIE,
MapajuvIeIbHOCTh NPSIMOM M IUIOCKOCTH, MEPHEHIUKYISIPHOCTh MPSMOW M IJIOCKOCTH, YroJl MEXIAY NPAMOW MU IUIOCKOCTHIO, MapajlieIbHOCTh
IJIOCKOCTEH, MepIeHANKYISIPHOCTh MIIOCKOCTEH, YToa MEX/1y IUIOCKOCTSIMH; 3HATh ONPEIEIeHUs], CBOMCTBA U NMPU3HAKU, YMETh IPUMEHATh UX IPU
pEILIECHNN 3a/1a4;

BJIa/IETh TOHATHUAMU OPTOTOHAJBHOTO NPOEKTUPOBAHHUS, HAKIOHHBIX M UX MPOEKLHUAX, 3HATh TEOpPEMY O TpPEX MEPHEHAUKYISIpax U yMETh
IIPUMEHATH €€ IIPU PELLICHUU 3a/1a4;

YMETh HaXOJUTh PACCTOSIHUS OT TOUKH JO MJIOCKOCTH, MEKY CKPEIIUBAIOLIIUMUCS MPSMbBIMU;

YMETh HaXOJUTh YIJIbl MEK/Y CKPEIIMBAIOIIMMHUCS MPAMBIMU, MEXIY MPSAMOM U IJIOCKOCTBIO, MEXY ABYMSI INIOCKOCTSAMH;

3HaThb OCHOBHBIE BUJBl MHOTOTPAHHUKOB: MPSMOYTOJBHBIN MapaljieNenumes], napauiejenunes, npu3Ma (BUIbl MPU3M: TpsMas, HAKIOHHAs,
MpaBWJIbHAA), TUpaMUAa (BUABI MUPAMU), YCEUEHHAs MUPAMU[A, MPABUIbHBIE MHOTOTPAaHHUKU (KyO0),MX 3JIEMEHTHI, CBOWCTBA;yMETh HAXOIUTh
ionia i G0KOBOM U MOJHON MOBEPXHOCTH MHOTOIPAHHUKOB, a TAK)KE UX 00BEMBI;

YMETb CTPOUTH CEUEHUSI MHOTOTPAaHHUKOB METO/IOM ClIE/ia, apaJlIeIbHOTO MEPEHOCA, BHYTPEHHETO IIPOEKTUPOBAHUS;

BJIa/IETh TIOHATHEM TeJla BPAIICHUs: UWIMHJP, KOHYC, YCEUEHHBIN KOHYC, cdepa, 1map, 3HaTh UX 3JEMEHTHI (paJnyc OCHOBaHUS, 00pa3yrolas, och
CUMMETpUH, BBICOTA); YMETh HAXOIUTh OOKOBYIO U MOJIHYIO IOBEPXHOCTh TeJI BPAIllEHHUs, a TAK)KE UX 00bEMBI;

YMETb CTPOUTH CEUEHUS TEJI BPAILlEHUs IIIIOCKOCTBIO;



YMETh pelarh 33/Ja4d Ha KOMOWHAIIMM MHOTOTPAaHHUKOB M TEJ BPAIICHUS, aHAIM3UPOBATH B MPOCTEHINHMX CIy4asX B3aWMHOE PacIOJIOKCHHUE
00BEKTOB B IIPOCTPAHCTBE;

M300paXkaTh OCHOBHBIC MHOTOI'PAHHHUKH M KPYTJIbIE Tella; BBIIOIHATD YEPTEKH T10 YCIOBHSM 3a/1a4;

yMETh aHAIN3UPOBATh B3aMMHOE PACIIOIOKEHHE c(epbl U IIIOCKOCTH, 3HATh OIPEAENICHHE KacaTelNbHOM IIOCKOCTH K cdepe, hopMynnpoBaTh U
JIOKa3bIBaTh TEOPEMBI O CBOMCTBE M MPU3HAKE KaCATEIbHOM MIOCKOCTH;

BJIQ/IETh MOHSATUEM BEKTOPA B MPOCTPAHCTBE, YMETh HaXOIUTh KOOPIUHATHI BEKTOPA U BBIMIOJIHATH ONEPalliU (CIOKEHHS, BEBIYUTAHUS, YMHOXKEH Usl
BEKTOpPA Ha YMCJI0) HaJl BEKTOPaMH B KOOPJAUHATHOM U BEKTOPHOHU (opMme;

3HaTh ONPEEIICHUE CKAISIPHOTO IPOU3BEIEHUS BEKTOPOB, €M0 CBOMCTBA; HAXOAUThH CKAJISIPHOE MPOU3BEICHUE BEKTOPOB UEPE3 UX KOOPAUHATHI;
IPUMEHSTHh BEKTOPHBIN METO/] IPU PELLIEHUU N'€OMETPUUECKHX 33/1a4;

HAXOJUTh YPAaBHEHHE IUIOCKOCTH, PACCTOSHUE OT TOYKHU JI0 TUIOCKOCTH, PACCTOSHUE MEXKIYy CKPEIIMBAIOMIMMUCS NPSIMBIMH, ypaBHEHUE chepsl,
00BEM mapaienenumesa 1 TeTpa3apa, 3aJaHHOr0 KOOpAMHATAMH CBOMX BEPIIMH.

2.COAEPXAHUE YYEBHOI'O NIPEJJMETA MATEMATHUKA (170 1)
10 knacc

AJjredpa u Hayajia MaTeMaTHudeckoro anaiausa (101 u)
IToBTOpeHue. BBenenue B npeamer

AnreOpandeckue BblpakeHUs. JIuHeliHble ypaBHEHUsI U CUCTEMbl YpaBHEHM. UMCIIOBbIE HEPABEHCTBA M HEPABEHCTBA MEPBOM CTENEHU C OJIHUM
HensBecTHbIM. JIunelinas gynkuums. KBagpatueie kopau. KBagpataeie ypaBHenus. Kanpartuunas ¢yskius, e€ cBoiictBa. KBanparHele HepaBeHCTBa.
CaoiictBan rpaduxu (yHkumil. [Iporpeccun u ciokHble MPOLEHTHL. MHOXXecTBa. DJIEMEHT MHOXKECTBA, MOAMHOXeCTBAa. Pa3sHOCTb, JOMOIHEHUE,
repeceyeHre U 00beAuHEeHne MHOXeCTB. UuncnoBble MHOKecTBa. Jlornka. BrickaspiBaHus. 3aKoHbI (popMasibHON JIOTMKHU. HauanbHble cBeAeHUs U3
MaTeMaTUYeCcKOM JIOrukH. TabauLbl HICTHHHOCTH

JeJMocTb Yucet

[Tonsitue nenumoctu. [denumocth cyMMbl U Tipou3BeneHus. [lenenue ¢ ocrarkom. Kuraiickas Teopema 06 ocrarkax. [lpusnaku nenmumocTtu. Mamast
teopema depma. Pemienue ypaBHeHH B 1eIbIX ynciax. J(nohaHTOBB ypaBHEHUS.

MHorouwieHnsl. Airedpanyeckne ypaBHeHUs!

MHuorounens! oT onHoN nepemerHoi. Cxema ["'opaepa. MuorouwieH P(x) u ero kopens. Teopema besy. CrnenctBust u3 Teopemsl besy. Anrebpanueckue
ypaBHEeHU.MHOTOUYJIEHBI OT HECKOJIBKUX MepeMeHHbIX. buHoMm HproToHa. Pemenue anrebpandecknx ypaBHEHUH pa3ioKeHHEM Ha MHOKUTEIH.

CreneHsb ¢ 1efiCTBUTEIBHBIM 10KA3aTEJIEM
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JlelicTBuTenbHBIE yKcha. J[0Ka3aTeNbCTBO YMCIOBBIX HEPaBEHCTB. beckoHeuHO yObIBaromas reoMeTpuuecKkas nporpeccus. Apudmerudeckuit
KOPEHb HaTypalbHOU cTeneHdu. CTeneHb ¢ palMoHaIbHBIM U IHCTBUTEIBHBIM TOKA3aTEeIIMU.
CrenenHasi pyHKIus
Crenennas gyHkius, e€ cBoiictBa 1 rpaduk. Bzaumuo odpatasie pyHkuun. ['paduku B3aumHO 00paTHbIX (yHKIMHA. CrnoxHable QyHKIIUU. J[poOHO-
nuHelHas QyHKus. PaBHOCHIIBbHBIE ypaBHEHHS U HEpaBeHCTBA. VMppannoHanbHble ypaBHeHHS. M ppalnuoHaibHbIe HEPaBeHCTBA.

Iloka3aTenbHast pyHKIUA
IToka3zarenbHas QpyHkuus, e€ cBoiicTBa U rpaduk. [lokasarensHble ypaBHeHus. [loka3aTenbHble HepaBeHCTBAa. CHCTEMBI TOKA3aTENbHBIX YPABHEHUH U
HEPABEHCTB.

Jlorapugmmuyeckas pyHKuUHUsA
Jlorapugmsl. CpoiictBa JsorapugmoB. [lecstuunble M HarypajibHble jorapudmel. Jlorapupmuueckas ¢yHkuus, e€ cBoiicTBa U rpaduk.
Jlorapugmuueckue ypaBuenus. Jlorapugmuueckre HepaBeHCTBa. POpMyIna mepexoaa K HOBOMY OCHOBAHHIO.

Tpuronomerpuyeckue (popmyJibl
Paguannas mepa yrna. IIoBOpOT TOYKM OTHOCHUTENBHO Haudana KoopAauHaT. OmpenercHHe CUHYca, KOCMHyca M TaHI€HCa yrjia. 3HaKd CHHYCa,
KOCHHYCAa U TaHTEHCA. 3aBHCUMOCTh MEXIY TPUTOHOMETPHUYECKUMH (DYHKIMSIMH OJHOTO M TOTO XK€ apryMeHTa. |pHUTOHOMETPUYECKHE TOXKIECTBA.
CuHyc, KOCUHYC U TaHTeHC yIJoB o U —o.. Dopmyiibl cinoxenus. Tpuronomerpuueckue GyHKIUU ABOHHOIO U MOJIOBUHHOTO yria. @opMyIibl IPUBEACHUS.
CymMa u pazHocTb cuHYCOB. CyMMa UM pa3HOCTb KOCUHYCOB. [Ipon3BeieHue CHHYCOB U KOCHHYCOB.
Tpuronomerpuyeckne ypaBHeHust
VYpaBHeHus Buaa COSX = a.YpaBHeHus Buia SINX = a.YpaBHeHus Bujaa tgX = a u ctgX = a. TpuroHoMeTpuyeckue ypaBHEHHs, CBOJSIIUECT K
anreOpanyeckuM. OHOPO/IHBIE U JIMHEHHbIE ypaBHEHUs. MeTo 3aMEeHbl HEM3BECTHOTO M pa3joKeHUs Ha MHOKUTENU. MeTos OLIeHKH JIEBOW U MpaBoi
yacTel TPUrOHOMETPUUYECKOTo ypaBHEHHs. CUCTEMbI TPUTOHOMETPUYECKUX ypaBHEHUH. TpUroHoMeTpuueckre HepaBeHCTBa.

IloBTOpPEHME
Pemienue 3a1anuii Ha npeoOpazoBaHNe TPUTOHOMETPUUECKUX BbIpaXkeHUH. Pemenne 3agannii Ha mpeoOpa3oBaHUE CTENEHHBIX, TOKa3aTeIbHbIX,
Jorapu(pMHUECKUX BbIpaKeHUH. Perienue npocTelmx JMHEHHbBIX, KBaIpaTHBIX U UPPAllMOHAIbHBIX YpaBHEHHH. Pelienre mpocTelmmx MnokasareabHbIX
U Jjorapu(MUUecKUX ypaBHEHUH. PeleHne npocTeHInx JTUHEHHBIX, KBapaTHBIX U MPPALMOHAIBHBIX HEpaBeHCTB .Penienne npocreimumx
MOKa3aTeNNbHBIX M JIOrapu(MUYECKUX HEpaBeHCTB. Pelenne ypaBHeHUH pa3inyHOro BUja. Pemenne npocTelimx ypaBHEHUI U HEPABEHCTB PA3IUYHOTO
BHJa. Pelienne ypaBHEHMI U HEPABEHCTB PA3JIMYHOIO BHJIA MTOBBIILICHHON CI0KHOCTHU. Penienune 3ana4 Ha poreHTel. PelleHne 3ai1a4 Ha 4acTu, J0JH.
Pemenue 3a1ay Ha KOHLIEHTpauuio. Perienne 3a1a4 Ha cmecH ciiaBbl. Pemienue 3aau pa3nuyHoro Buja. Beraucnenus u npeodpazoBanus MO JaHHBIM
dopmynam. Pemenne 3aganuii Ha peoOpa3oBaHue MO JaHHBIM (GopMyliam

I'eomerpus (68 4)
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IloBTOpenue. Beenenue B npeamer

TpeyronabHUKH, KIaccu(UKAIUA TPEYTOJIbHUKOB, 3aMeUaTeIbHbIe TMHUN M TOYKU B TPEYTroibHUKE. PaBHOOEIPEHHBIH U paBHOCTOPOHHUH TPEYTOJIbHUKU
ux cBoicTBa. OKpYKHOCTh, BIUCAHHAS B TPEYrOJIbHUK, OKPY>KHOCTb, OITMCAHHAS OKOJIO TPEYTroJIbHUKA. PaBeHCTBO 1 11071001€e TpeyroabHUKOB. CpeaHsis
JUHUSA TpeyrojabHuKa. [IpsMoyronbHbIe TpeyroabHUKU. TpuronoMerpuyeckie GyHKIMUA OCTPhIX yriioB. [1nomans TpeyronbHuka. YeTbpEXyTroapHUKH,
KJaccu(uKalus 4eTbIpEXYrOJIbHUKOB, CBOICTBA U MPU3HAKY MapajulejorpaMma, IpsMOYTroJIbHUKa, KBaapaTa, pomOa. Tpanenus, cpeHss TUHUSA
Tpaneuuu. OKpyXHOCTb, BIMCAHHAS B YETBIPEXYTrOIbHUK. OKPYKHOCTh, OIMCAHHAS OKOJIO YETHIPEXYroJbHUKA. DOopMyJIbl II0LIaAeN
YETBIPEXYTOJIBHUKOB. OKPYKHOCTb. YTIIbI U OTPE3KH, CBS3aHHBIE C OKPYKHOCTBIO

[Ipenmer crepeomeTpun. AKCMOMBI cTepeoMeTpun. HekoTopele cieIcTBUS U3 aKCHOM.

IMapanieJbHOCTh NPAMBIX M IJIOCKOCTEH
[TapannenbHOCTh NPSAMBIX, MPSMOM M IUIOCKOCTH (MapajuielbHbIE NPSMbIE B IPOCTPAHCTBE, INPHU3HAK NApaUIEIbHOCTU NPAMBIX B IIPOCTPAHCTBE).

[TapannenbHOCTh NMPsAMONM M IJIIOCKOCTH. B3anMHoe pacnosokeHue mpsMbIX B mpocTpaHcTBe. CKpeluBarouiyecs MnpsMble. YTIbl ¢ COHANPABICHHBIMU
CTOpoHaMu. BzanmHOe pacnosokeHue MNpsMbIX B MPOCTPAHCTBE. Yrod Mexay mnpsMbiMu. IlapamnensHble 1uiockoctd. CBOKCTBa MNapajuieabHBIX
mwockoctei. Terpasrap. [lapannenenunen. [loctpoenne ceuenuii TeTpasapa U napajiesenuneaa.

IlepnieHAUKYIAPHOCTH NPAMBIX M IIOCKOCTEH
[lepniengukynapHbie MpsiMble B mpocTpaHcTBe. [lapanmenbHble OpsMble, MEPHEHAUKYISPHBIE K MIOCKOCTH. [IpU3HaK MeprneHauKyIspHOCTH MPSMOW U

II0CKOCTH. Teopema 0 IpsIMOi, NEePHEeHIUKYISIPHON MJIOCKOCTH. PaccTosiHMe OT TOYKM 110 IUIOCKOCTH. Teopema o TpEX mepneHIuKyIspax. YT oI MEeXIy
IPSMOU M IUIOCKOCTBIO. JIByrpanHslil yrod. [Ipu3Hak nepneHauKyasaspHOCTH ABYX IIOCKOCTEW. IIpsmoyronbsHbel napauienenunes. TpEXTpaHHbIA yrodi.
MHororpassslii yroi.

MHoOrorpaHHuKHU
[Tonsitue Muororpannuka. [Ipusma. 'eomerpuueckoe Teno. Teopema Ditnepa. [IpoctpancTBennas Teopema Iludaropa. [Tupamuaa. [lpaBunbHas
nupamuja. Yceu€Hnas nupamuaa. [locrpoenne ceuennit nupamua. CummeTpus B mpoctpanctse. [loHATHE TPaBUIIBHOTO MHOTOIPaHHUKA. DJIE€MEHTHI
CUMMETPUU IIPaBUIBHBIX MHOIOTPAHHUKOB.

IToBTOpEeHne
Pewenne 3anau Ha temsl: «lIpaBunbHas nupamuaa, €€ deMeHThI»; «[IpaBuiibHas TpeyrojapHas NUpaMuaa, €€ dJeMeHThl»; «IIpaBuibHas 4eTbIpEXyroabHas

(mectuyronbHas) mnupaMmuza, e€ snemMeHTb»; «llpuzma u e€ snementsl. [Ipsimas npusma. [IpaBuibHas npusma. IIpaBunbHas TpeyrojabHas MpU3May;
«[Tapamnenenunen, ero snemeHTsl. [IpsiMoyronsHbIi napaienenumnesn. Kyo.»



TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O IIPEIMETA «MATEMATHKA»

Ne I'naBa/ Conep:kaHue MaTepuaja Koa-Bo | Lleau o0yuenust
IL./11. 4acoB
AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A, 10 kaacc
| IHOBTOPEHME. BBEIEHUE B IIPEIMET 9
Anrebpanueckue BepaxeHus. JInHeHble ypaBHEHHS U IIpexmeTHbIe HeJIN:
CHUCTEMbI YpaBHEHU. YMCIIOBBIE HEPABEHCTBA U — cucTeMaTu3alvs 3HaHWA Ha OCHOBE 0000INaoIIero IMOBTOPEHHUs Kypca
HEpaBEHCTBA MEPBOM CTENEHHU C OJIHUM HEU3BECTHBIM. anreOpbsl OCHOBHOM IIKOJIBI,
Jlunetinas pynkius. KBaaparueie kopau. KBaaparasie — 3HAKOMCTBO C OCHOBHBIMU MOHSATHUSIMH TEOPUU MHOXKECTB, C JIEMEHTAPHBIMU
ypaBHeHus. KBanparuunas GyHKIHS, €€ CBOCTBA. JEUCTBUSAMU C MHOXKECTBAMU;
KBa,Z[paTHbIe HEpaBCHCTBA. CBoiicTBa U Fpa(bHKPI q)YHKHI/Iﬁ. — OBJAaACHUC OCHOBHBLIMU IIOHATHAMU W 3aKOHAMHU JIOTHKH, IIPpHUHIOUIIAMU
[Iporpeccuu u cioxHble NPOIEHTH. MHOXKECTBA. DJIEMEHT KOHCTPYHpOBaHHs 2t 0Ka3aTC/IbCTBA TCOpEM, (opmupoBanue
MHOYECTBA, TIOJAMHOKECTBA. Pa3HOCTD, I0MOJHEHHE, MPEACTABICHUI O METOAaX MAaTeMATHKH, O MATEMATUKE KaK YHUBEPCAIbLHOM
nepecedeHne 1 00bEANHEHNE MHOKECTB. UnCI0BbIE SI3BIKE HAYKH.
MHOXecTBa. Jloruka. BeickasbiBanus. 3aKoHbl pOpMabHOM MeranpeamerHbie nern:
noruky. HauabHble CBEIEHNS U3 MATEMATHYECKOM JIOTHKH. — Pa3BUTHC JIOTHIECKOTO MBILITICHN, 5
Ta6IuIbl HCTHHHOCTH. — YCBOCHHE YHHUBEPCAIbHBIX MHOXKECTBEHHBIX IMOHATHA, MPUMEHUMBIX JIs
CO3/IaHUS MOJIETIEH pa3NUYHBIX SABJICHUHN MPUPOIbI, OOIIECTBEHHBIX SBICHUI;
— OBJIQJICHUE YCTHBIM U MHUCbMEHHBIM MaTEMATUYECKUM SI3bIKOM, IPUMEHHUMBIM
MIPU U3YYEHUU IMPEAMETOB €CTECTBEHHO-MATEMAaTHUYECKOro LIMKJA, Pa3BUTHE
HCCIIEA0BATEIbCKUX YMEHHU;
— pa3BUTHE YMEHHI 0OOCHOBBIBATH CBOM BBIBOJIbI, (DOPMYIUPOBATH OTPHUIIAHUS
BBICKA3bIBAaHUM, TPOBOJIUTH JOKA3ATEIIbHBIE PACCYKICHUSI.
JIMYHOCTHBIE LeJIH:
— Ppa3BUTHE TBOPYECKHUX CIIOCOOHOCTEH, MHTYUIINH, HABBIKOB CAMOCTOSATEIHHON
JesTeNbHOCTH, (OPMUPOBaHHE TPEOOBATEIHLHOCTH K TOCTPOSHUIO CBOUX
BBICKA3bIBAHUI U OIIPOBEPKEHUIO BBICKA3bIBAHUM.
1 JAEJIUMOCTDb YN CEJIL. 3
[lonsiTie  AENMUMOCTH,  JI€TUMOCTH  CYMMBI  H IlIpeomemmbnie yenu:

npousBeneHus. Jlenenue ¢ ocrtatkom. Kuraiickas teopema
00 ocratkax. [lpusHakm penumoctH. Manas Teopema
®epma. PemeHne  ypaBHEeHMH B IENBIX  YHUCHAaX.

— (QopmupoBaHue TPEACTABICHUH O CBONCTBaX JAETUMOCTH
MPOM3BEICHUI YK CENT;

— Pa3BUTHC YMCHI/II>'I IIPUMCHSTH CBOICTBa ACIUMOCTH CYMM " HpOI/I3BC,Z[eHI/II71

CYyMM |




Jl1o¢haHTOBE ypaBHEHHUS.

P PEILICHUH 3a/1a4;

CUCTeMAaTH3alMsl 3HaHUN O NpHU3HAKaxX JAETUMOCTH, YMEHHUE NMPUMEHSTh UX
MIPY BBIYHUCIICHUSX U PEIICHUU CIOKETHBIX 3a/1a4;

pa3BUTHE YMEHUM PEIICHHS 3a7a4, CBSI3aHHBIX C HAXOXKJIECHUEM OCTAaTKOB OT
JICJICHUS] YUCIIOBBIX 3HAYEHUU PA3JIMYHBIX YHUCIOBBIX BBIPAXKEHUNW  HaA
HaTypaJlbHbIE YNCIIA;

dhopMupOBaHHE YMEHUM PEIICHUS YpAaBHEHWH TEPBOM U BTOPOM CTEIICHH C
JIBYMsI HEU3BECTHBIMU B IIEJIBIX YHUCIIAX.

Memanpeomemmnuvle yenu:

Pa3BUTHUC yMeHI/If/'I CaMOCTOATCIIBHO OCYIICCTBJIATb, KOHTPOJHUPOBATH U
KOPPEKTHUPOBATH ,Z[efICTBI/IH B IIpouecce O606I_HCHI/I${, cucreMarusanmumu u
paciiupeHUA 3HaHHI>i, IIOJIY4YCHHBIX B OCHOBHOH IKOJIC,

Pa3BUTHC CIIOCOOHOCTEH K CaMOCTOATCIIBHOMY IIOUCKY MCTOHOB PCHICHUA
MPAKTUYCCKUX W NPUKIIAAHBIX 3a/]a4 ¢ IPUMCHCHHUEM U3YUYCHHBIX MCTOOOB.

Jluunocmmuoie uyenu:

(hopMHIpOBaHHE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Haykd; (OPMHUPOBAHUE OCHOB CAMOBOCIIUTAHHS B TPOIIECCE BBITOIHEHHS
paboT pa3HOTrO YPOBHSI CIIOKHOCTH.

MHOI'OYJIEHBI. AVITEBPANYECKHUE
YPABHEHUA

Mmuorounensl oT onHON mnepemenHor. Cxema ['opnepa.
Muorounes p(X) wu ero kopeHb. Teopema be3y.
Anrebpanueckoe ypaBHeHHe. Cienctsue u3 teopemsl besy.
Pemenne anreOpandeckux ypaBHEHHMH pas3lIOKEHUEM Ha
MHOXUTCIIN.

Ilpeomemmnvle uenu:

000011IeHE ¥ CHUCTEMAaTU3alMs TOJYYCHHBIX B OCHOBHOW INKOJIE 3HAHUM
yqanmxc;[ O MHOT'OYJICHAX,

3aBepiieHre GOpPMHUPOBAHUSI YMEHHUH BBITIOIHITH apuMeTUYECKUE TCUCTBUS
HajJ, MHOTOYJIEHAMH, BO3BOJUTH JBYWIEH B CTENEHb C HATypalbHBIM
MOKa3aTeyem;

pa3BUTHE TPEACTABIECHUNH O MHOTOWIEHE KaK MaTeMaTH4YeCKOW MOJEINH,
ITO3BOJISAIOIIEH ONUCHIBATh U M3Y4aTh Pa3HbIE NPOLECCHI;

pa3BUTHE YMEHUN UCIOJIb30BaTh aJIFOPUTMbI IPeoOpa3oBaHUII MHOTOWIEHOB
¢ 00OCHOBaHHEM Ka)KJOro Ilara, B YaCTHOCTH, JE€JICHHME MHOTOYJIeHa Ha
MHOT'OYIEH;

(dbopMupoBaHHE YMEHHI peliaTh anreOpandeckue ypaBHEHHS N-il CTEIeHH,
MIPUMEHSIS] H3yYeHHBIe TPUEMBI 1 METO/IBI;

pa3BUTHE YMEHHH TNPUMEHSATh pa3jNYHble METOAbl PEIICHUS CHUCTEM
anreOpanvyeckux ypaBHEHHH, OOOCHOBBIBAasE NPEUMYIIECTBO MPHUMEHEHMUS
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BBIOPaHHOTO METO/1a, ¥ POBOAUTH MIPU ITOM JOKA3aTENIbHbIE PACCYKICHUS B
XOJI€ PELICHUS CUCTEMBI.

Memanpeomemmnuwie yenu:

— (opMupoBaHHe yMEHUI CaMOCTOSITEIbHO OCYLIECTBIATh, KOHTPOJIUPOBATh U
KOPPEKTHPOBATh CBOIO JESATEIbHOCTh IPH BBIIOJHEHUU HpeoOpa3oBaHUi
MHOI'OYICHOB M PELICHUN YPAaBHEHUHN U CUCTEM YPAaBHEHMUI;

— Pa3BUTHE HABBIKOB II03HABATEIIbHOM NEATEIILHOCTH;

— (opMupoBaHHEe yMEHHUI CaMOCTOSATEIILHO OLICHUBATh U MPUHUMATH PEIICHUS
B IIPOIIeCCE BBHIMOTHEHUS KOJJICKTHBHBIX PadoT.

Juunocmmnuie yenu:

— BOCIHTaHUE MMaTPUOTU3MA, TOPIOCTH 3a CBOXO PonMHY Ha nmpuMepe >KU3HU U
NesITeIbHOCTH OT€YECTBEHHBIX yuéHbIX-MaTeMaTuKoB (I1.JI. YeObImen);

— (opMupoBaHrEe MUPOBO33PEHNUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
HayKH;

— pa3BUTHE TOTOBHOCTM K C€aMOOOpa30BaHHIO KakK YCIOBHUIO YCHEIIHOI'O
JOCTIDKEHUS! TIOCTABJICHHBIX I1eJICi B BEIOPaHHOM cdepe NesTeIbHOCTH.

v CTEINEHb C JEVMCTBUTEJbHBIM
INOKA3ATEJIEM
JHeiictButenpHbie  yHucna.  beckoHeyHOo  yObIBarolas Ilpeomemmnoie yenu:.
reoMeTpuueckas nporpeccus. ApupMETHYECKHI KOPEHb — pa3BUTHE TMOHATUS JEUCTBUTEIILHOTO YHCJIa KaK pe3yJjbTaTa BHICTPAUBAHUS
HaTypainpHOM  cTeneHu. CTeneHb ¢ palMOHAIbHBIM Hay4YHOU TEOPHH JCHCTBUTEIBHBIX YMCE]I HA OCHOBAHUU IOHATHA IMpeesa

mokaszareieM. CTeleHp C AEHCTBUTEIBLHBIM II0Ka3aTelIEM.
Pemenue 3amay.

YHUCJIOBOY IOCIIEN0BATEIBHOCTH;

— (opMupoBaHUE TOHSATUS CTENEHU C JACUCTBUTEIbHBIM IIOKa3aTelleM Kak
OCHOBBI Il U3YYEHHUs CTENEHHOW, II0Ka3aTelbHOU, JorapudmMuyeckoin
dyHKmit;

— pa3BUTHE YMEHUW MPUMEHATh CBOMCTBA CTEMNEHU C JEHCTBUTEIBHBIM
[IOKa3aTelIeM IPU MOJECIMPOBAHUM U U3YyYEHUU MAaTeMAaTHYECKUX MOJENEH,
ONMCBHIBAIOIIMX IPOLECCHI C TOMOLIBIO CTENEHU C JIEUCTBUTEIIBHBIM
[IOKa3aTeNeM;

— (QopmMupoBaHHE YMEHUH NPUMEHSATh METO/BI JI0KA3aTENbCTB U AJITOPUTMBI
peuIeHui NpPaKkTUYECKMX 3a/Jad, OMNHUPAsICh Ha HU3Y4YEHHBIE TEOPEMBI H
CJIEICTBUSL.

Memanpeomemnmnule yeau:

— Pa3sBUTHE YMEHUN CAMOCTOSITEIBHO OCYIIECTBIATh, KOHTPOJIUPOBATH U
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KOPPEKTHPOBATh ACSITEILHOCTh B Ipoliecce 0000IIeHNUs, CUCTEMATH3AIUN U
paclIupeHus: 3HAaHUM, TTOJTYYECHHBIX B OCHOBHOM IIKOJIE;

— Ppa3BUTHE CIIOCOOHOCTEH K CaMOCTOSITEIILHOMY IOMCKY METOJOB PEIICHUs
MPAKTUYECKUX U MPUKIIAJHBIX 3a/1a4, C IPUMEHEHUEM U3Y4YE€HHBIX METO/IOB;

— (QopmMupoBaHHe YMEHUH SCHO W TOYHO H3JIaraTh CBOIO TOYKY 3pPEHUS KaK
YCTHO, TaK U IMCbMCHHO, T'PAMOTHO ITOJIb3YACH A3bIKOM MATCMATUKH.

JIuunocmmuute yenu:

— (QopmMupoBaHrUE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
HayKU;

— (QopmMupoBaHHE OCHOB CaMOBOCIUTaHHUS B MPOILIECCE BBHIMOIHEHHUS padoT
Pa3HOTO YPOBHS CIIO)KHOCTH, TPEOYIOIIMX OTBETCTBEHHOI'O M TBOPUYECKOIO
OTHOILICHUS,

— Ppa3BUTHE CHOCOOHOCTH U TOTOBHOCTH BECTH AMANOT C APYTMMHU JIIOJAbMH B
MIPOLIECCE COBMECTHOM NIESATEIbHOCTH.

CTEIIEHHASA @ YHKIIUA

CrenenHas ¢yHkuus, e€ cBoiicTBa M rpaduk. Bzaumuo Ilpeomemmnvie yenu:

obparuple  Qynkumu.  Cnoxnble  Qynkmun.  J[poGHo- — BBEACHME IMOHATHS CTENEHHOW (yHKUMHM; U3yueHUe €€ CBOMHCTB
auHeWHass  ¢QyHKUusA. PaBHOCWIBHBIE  ypaBHEHMs WU AHATMTUYECKUMU U TpaprUIecCKUMU METOIaMH;

HepaBeHCTBA. MppaloHaIbHbIE YPaBHEHUS.

— W3ydeHHe MOHATHA oOparHOW (yHKIHMM; 0000IIeHHE TOHATHS OOpaTHOM
GyHKIMM C  WCIOJNB30BAaHHMEM  paHee  M3YyYEHHBIX  3aBHCHUMOCTEH;
¢dbopMHpOBaHHE YMEHHs AaHAIMTUYECKON 3amucu (GyHKUMH, OOpaTHOU
JTAaHHOM, a TaK)Ke€ YMEHHUS [MOCTPOEHUsI rpaduka oOpaTHON pyHKINH;

— BBEJICHHME MOHATHUS CIOKHON (PYHKLUY;

— paccMOTpeHHME CBOHCTB M  rpaduka JpoOHO-TMHEHHOW  (QyHKIUH;
JIEMOHCTpalys TMPUMEHUMOCTH JApPOOHO-IMHEHHON (QYHKIHMU KakK MOJAEIH
pelIeHns MPUKIAIHbIX 3aja4;

— BBEJCHME ONpEeACTICHUN PaBHOCHIIBHBIX ypaBHEHUH (HEPaBEHCTB, CHCTEM) U
ypaBHEHMI (HEpaBEHCTB, CUCTEM) — CIIE/ICTBUH;

— BBEJCHME TMOHATUS OOJACTH OIpeAeNeHUs] ypaBHEHUS (HEpaBEHCTBA,
CUCTEMBI);

— TMpHUMEHEHHE TIpH peIIeHUH YpaBHEHUH (HEPaBEHCTB, CHCTEM) CBOMCTB
PaBHOCHJIbHBIX TPe0Opa3oBaHuii;

— oOyueHue MeToJiaM pelIeHHs HPPALlMOHAJIbHBIX YPAaBHEHHH U HEPABEHCTB.
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Memanpeomemnoie yenu:

— oOydeHHe mpreMaM WHTEPIPETAINH SBJICHUN MPOIECCOB, MPOTEKAIOIINX 10
CTEIICHHOM 3aBUCHUMOCTH,

— pa3BUTHE YMEHUW CaMOCTOSITECIBHO OMNPENSATh IENH JEATCIbHOCTH IO
M3YYEHUIO 3JIEMEHTApPHBIX (YHKIHMH M UX TPUMEHEHHUIO, HUCIOJIb30BaTh BCE
BO3MOJKHBIE PECYPCHI JUIsl TOCTUKEHUS TOCTABICHHBIX 1EJICH;

—  ¢$OpMHpPOBaHHE CIIOCOOHOCTH M TOTOBHOCTH K CaMOCTOSATEIBHOMY ITOUCKY
METOIOB pEIICHUS MTPAKTUYECKHUX 3a/1a4;

—  Ppa3BUTHUE KPUTUYHOCTH MBILIUICHUS B IMPOILIECCE OLEHKU M MHTEPIpPETALUN
nH(OpMAIINY, TTOTyJaeMOU U3 Pa3IMYHbIX UICTOYHUKOB;

—  pa3BUTHE YMEHUI B3aUMOJICUCTBHS B IIPOIIECCE IMOMCKA peHIeHUs MPoOIeM.

Juunocmmuuie yenu:

— (opMupoBaHHUE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKH;

— pa3BHUTHE CTPEMJICHUH K CaMOCTOSATEIbHOH TBOPYECKOM M OTBETCTBEHHOM
JIeITEIILHOCTH;

— Ppa3BUTHE CTPEMJICHHH K caMOOOpa30BaHHIO, CO3HATEIILHOMY OTHOIICHHUIO K
HEMpepbIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCHEIIHON MpoQeccCHOHANbHON
M OOIIECTBEHHOM IESATECIIHFHOCTH.

Vi

ITOKA3ATEJIbHAA ®YHKIUA

[lokazarenbHast ¢yHKIUs, €€ CcBOMCTBA U  TpaduK.
[ToxazarenbHble ypaBHeHHA. [loka3aTenbHble HEPAaBEHCTBA.

CucreMsbl IOKa3aTeIbHbIX YPABHEHUIM U HEPABEHCTB.

Ilpeomemmnoie yenu:

— BBEJCHME TMOHATUS TIOKa3aTelNbHOM (YHKIUHM;, M3y4eHUE CBOWCTB U
MOCTpOeHHE rpaduKa MoKazaTeIbHOW (QyHKINU;

— o0yyeHHe pEelIeHHI0 I[I0Ka3aTelIbHbIX YPaBHEHUH (HEpaBEHCTB, CHCTEM)
aHATTUTUYECKUMHU U TpapUUeCKUMH CIOcO0aMH.

Memanpeomemmnbwie yenu:

— MOJEIMPOBAHME  SBJIEHMH M  TPOLECCOB, NPOTEKAOIMUX IO  3KC-
MOHEHIMAIbHO!  3aBUCUMOCTH, C TIOMOLIbI0 (opMyal U  TpadHKOB
MOKa3aTeabHON (QYHKIUY;

— HCCIEN0BaHUE PEaJbHBIX MPOLECCOB U SABIEHUI, MPOTEKAIOINX 110 3aKOHAM
[IOKa3aTeIbHON 3aBUCHUMOCTH, C IIOMOLIBIO CBOMCTB IOKa3aTEJIbHON

(GyHKIHU.
Juunocmmuvie yenu:
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pa3BUTHE AHATUTHYECKHUX CIIOCOOHOCTEH W MHTYHIIMH (B XOJ€ HaOIIOJACHUS
3a TIOBE/ICHUEM SKCIOHEHIIMAIBHBIX 3aBUCHMOCTEN);

pa3BUTHE UCCIIENOBATEIbCKIX YMEHUN, HEOOXOAMMBIX B OCBOSHHH OYIYIINX
TBOPYECKUX MpodeccHii;

COBEPIICHCTBOBAHUE KYJIbTYPHI BRIUUCIUTEIbHBIX U TPaUUeCKuX ACHCTBUI.

Vil

JJOTAPUOMHUYECKASA ®YHKIUA

10

Jlorapudmer. CpoiictBa sorapudmoB. [ecsaTuuneie u
HaTypaibHble Jorapudmbel. Dopmyna nepexona K HOBOMY
ocHoBanuto. Jlorapudgmuyeckass QyHKIus, €€ CBOWCTBAa U
rpaduk. Jlorapudpmuueckue ypaBHenus. Jlorapudpmudeckue
HEpaBEHCTBA.

Ilpeomemmnwie uenu:

BBEJICHUE MOHATHUSA Jorapudma yuca;

M3y4eHHE CBOMCTB JIOTapu(PMOB;

NPUMEHEHHE CBOWCTB JIOrapu()MOB M OCHOBHOTO JIOTapU(MHUYECKOTO
TOXKAECTBA JUISl YIIPOLICHHS JOTapU(PMHUUECKUX BBIPAKEHUH BHIUMCIICHUSX;
BBEJICHUE MOHATUHN JAECATUYHOTO U HATYPaJILHOTO JIorapudma;

npuMeHenue GopMyIbl mepexonaa Jiorapupma K JIpyromy OCHOBAHHIO IS
BBIUMCIICHUS JIorapu(MOB 4YHcel ¢ JIOObIMA  OCHOBaHMSIMH  (TIpU
WCTIOJIH30BAHUH BBIYUCIUTEIBHON TEXHUKN);

BBEJICHUE TMOHATUS Jorapu@muueckord (QyHKIMHM, H3yYeHHUE CBOMCTB
norapu@muueckor GyHKIIMHN U TOCTpoeHUe e€ rpaduka;

o0y4eHHe PEUICHHUIO JTOTapU(PMHUECKIX yPaBHEHUI, HEPABEHCTB U UX CUCTEM
AQHAIUTUYECKUMH U TpadUYeCKUMU METOAAMH, HAXOXKJICHUIO TOYHBIX H
NpUOIMKEHHBIX 3HAUCHU KOPHEH ypaBHEHUIA.

Memanpeomemmnuvle yenu.

pacuIMpeHye BBIYACIUTEIBHOTO armapara 3a CYET INPUMEHEHMS CBOMCTB
norapru(MoB (3aMeHa BBIUMCICHUM NMPOU3BENIEHUS M YaCTHOTO CTENeHel Ha
BBIUMCIIEHUS] CYMM U pa3HOCTEH MOKa3areneil creneHei);

oOyueHHue MOJENUPOBAHUIO peaJbHBIX MPOLECCOB, MNPOTEKAIOUIMX IO
3aKOHaM JKCIIOHCHIIMAJIbHOM 3aBUCUMOCTH, M MCCIIEIOBAHUIO CO3JaHHBIX
MoJIesIel ¢ MOMOIIIBIO anmnapaTa JorapupMHUpPOBAHHUS;

OCO3HaHUE B3aUMOCBS3M MAaTEMaTUKHA CO BCEMHU IPEAMETAMU €CTECTBEHHOIO
Y TYMaHUTAPHOTO LIUKJIOB.

Jluunocmmuvwie uenu.

COBCPUICHCTBOBAHUC BBIYHCIUTEIHLHOM KYJIbTYPBI;
pacmiupCHuC CpeaACTB U METOJ0B HpCOGPaBOBaHI/Iﬁ CHMBOJIBHOTI'O A3BIKAa,
pacIupeHuc Hpe,Z[CTaBJ'IeHI/Iﬁ O B3aMMHO O6paTHBIX JIEHCTBHSX.
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Vil

TPUT'OHOMETPUYECKHUE ®OPMYJIbI

18

Pannannas Mepa yria. IToBopoTt TOYKHU
OTHOCHUTEJIbHOHAaYana KoopauHaT. OIpenencHue CuHyca,
KOCHHYCA M TaHI'€HCa. 3HAKU CHHYCa, KOCUHYCA M TAHICHCA.
3aBUCUMOCTh MEXAY TPUTOHOMETPUYECKUMHU (QYHKLIUAMU
OJHOIO M TOrO0 K€ apryMeHra. TpUrOHOMETpUYECKHE
ToxaecTBa. CHHYC, KOCUHYC M TaHI'€HC YIJIOB o U —« .
®opmynbl  ciaoxkeHusa. TpuroHomerpudeckue (GYHKLIUU
JBOMHOTIO M IIOJIOBUHHOIO yrila. @OpMyibl IPUBEICHUS.
Cymma u pasHOCTh cuHYCOB. IIpomsBeneHune CuHycOB U
KOCHHYCOB.

IlIpeomemmnoie yenu:

pa3BUTHE IPEICTABICHUM O MAaTeMaTUKE KaK 4acTH MHUPOBOM KYJBTYpBI, O
crioco0ax ONUCaHMsI HA MAaTeMaTU4YEeCKOM S3bIKEe, B YaCTHOCTH B TE€PMHUHaX
TPUTOHOMETPUH, SIBICHUM PEaJIbHOTO MUPA;

dopMHUpoBaHME NPEACTABICHUNH O IOHATUSAX  TPUTOHOMETPUU  Kak
MaTEMaTHYECKUX MOJENSX, O3BOJIAIOIINX ONUCHIBATH IIPOLIECCHI, H3y4acMble
(U3MKOI, PKOHOMHUKON M IPYTUMHU HAyKaMH;

JAJbHEHIIEE pa3BUTHE IIOHATHS JEHCTBUTEIIBHOTO YHCIA IOCPEICTBOM
IIPEJCTABICHUS B TPUTOHOMETPUYECKOH popme;

(dbopMHUpOBaHHE YMEHHUUH OMNpeneNsaTh W HCCIEAOBaTh CBOWCTBA CHHYCA,
KOCHHYCA, TaHICHCA, KOTAHTE€HCA JEHCTBUTEIBHOIO 4YHUCIA, WCIOIb3Ys
OJIHO3HAYHOE COOTBETCTBHUE MEKJY TOYKAMHU UYUCIIOBOM NPSAMOW M TOYKaMH
OKPYKHOCTH;

o0y4yeHHe MPUMEHEHUIO TPUTOHOMETPUYECKUX TOXKAECTB NP BHIUUCIECHUSX,
peoOpa3oBaHUAX TPUTOHOMETPHUECKUX BBIPAKCHUH, PEIICHUH TPOCTEHIINX
TPUTOHOMETPUUYECKUX YPaBHEHUH, C MHCIOIb30BAHUEM JI0KA3aTEIbHBIX
pacCyXIeHHil.

Memanpeomemmnuwie yenu.

PasBUTHUC YMeHI/If/'I CaMOCTOATCIIBHO OIPCACIIATh LCJIN ACATCIBHOCTHU 110
YCBOCHUIO W NPUMCHCHHIO 3HaHUHU TPUTOHOMECTPUHU KaK MaTeMaTUUECKOH
MOJIEJIN pealbHOU 1eCTBUTENBHOCTH;

(dbopMupOBaHHE  HABBIKOB  y4e€OHO-HCCIIEIOBATEIHCKOU
TOTOBHOCTHU K INTOMCKY PCIICHUA IMMPAKTUYCCKUX 3a0a4,
pa3BUTHE YMEHUI OPUEHTUPOBATHCS B PA3IMUHBIX UCTOYHHKAX HUH(OpMALINH,
KPUTHUYECKH OLIEHHWBAThH MOJIYYEHHYIO WH(MOpPMAIMIO, IPUMEHSITH €€ B CBOEH
JeSITEIbHOCTH.

eI TeIIbHOCTH,

Jluynocmmuvwie yenu.

(hopMHpOBaHHE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKHU U OOIECTBEHHOMN NMPaKTHKH;

pa3BUTHE TOTOBHOCTH y4YallUXCi K  CaMOCTOSITEIbHON
NeSITeNIbHOCTH;

(¢opMHUpOBaHHE HABBIKOB COTPYJHHMYECTBA B Ipolecce y4deOHOH, yueOHO-
UCCIIEI0BATENILCKOM, OOIIECTBEHHOM I TETbHOCTH.

TBOPYECKOMN
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IX TPUT'OHOMETPUYECKUE YPABHEHUS 15
VYpaBHeHHE CcOSX=a. YpaBHeHHE SINX=a.YpaBHEHHUEC IIpeomemmnoie yenu:
tgx =a. TpuroHomeTrpuveckne ypaBHEHHS, CBOISIIUECS K — BBEJICHHEIIOHATHHAAICSIN a, arccos a, arctg a;
anre6pal/lquKHM_ OHHOpOHHBIe YpaBHEHUS. MeTOH 3aMCHBI — BBIBOJ (bOpMYJ'I KOpHefI HpOCTGﬁH.IPIX TPUTOHOMETPUYCCKUX ypaBHeHHfI;
HEU3BECTHOTO. MeToj pa3ioKeHus: Ha MHOXUTENU. Merox — o0yyeHHEe pELICHUI0 TPUTOHOMETPUUYECKUX YpaBHEHUH, CBOJSIIUXCS K
OIICHKH JICBOM W TPaBOH dYacTe TPUTOHOMETPHUYECKOTO anredpanvyeckuM, PeleHUI0 OJHOPOIHBIX OTHOCUTEIBHO CHHYCAa U KOCHHYCa
ypaBHeHUs. CucTeMbl TPUTOHOMETPUUYECKUX YpPaBHEHMI. YpaBHEHUU;
TpuronomeTprueckue HEPABEHCTBA. — o0yyeHHe pEeHIeHHIO0 TPUTOHOMETPUYECKUX YpaBHEHUN METOJaMHU 3aMEHBI
HEU3BECTHOI'O U PA3JI0KEHUSA HA MHOKUTEIIH;
— 3HAKOMCTBO C METOJOM OLICHKM MHOXKECTBA 3HAYCHUM JIEBOM M IIpaBOU
4acTel TPUTOHOMETPUUYECKOIO YPABHEHNS;
— 3HAKOMCTBO CO CITIOCOOAaMHM pEelIeHUsI TPUTOHOMETPUUECKIX HEPABEHCTB.
Memanpeomemmnbwie yenu:
— PpacCLUMpPEHUE CPEICTB MOAECIUPOBAHNUS PEAIBHBIX ITPOLECCOB U SIBJICHUN;
— (QopmupoBaHue MpPUEMOB IMepexoAa OT AaHAIUTUYECKOW K Tpaduyeckoit
MOJIETIH ¥ 00paTHO;
— Pa3BUTHE AITOPUTMHUYECKOTO U JIOTUYECKOTO MBILLICHHUS;
— COBEpILEHCTBOBAHUE MPUEMOB TOUHBIX U MPHUOIMKEHHBIX BEIYUCIICHHH;
— 3HAaKOMCTBO C MATEMAaTHUYECKUM TOJIKOBAHUEM IIOHATHUS IEPUOJUYHOCTH,
HMMEIOLLET0 BaXKHOE MUPOBO33PEHUECKOE 3HAUCHUE;
— 3HAKOMCTBO C (PU3UYECKHMH SIBJICHUSIMHU, OMHCBHIBAEMBIMH C TOMOIIBIO
TPUTOHOMETPUYECKUX YPABHEHUU.
Jluunocmmuvwie yenu.
— COBEpIICHCTBOBAHUE HABBIKOB CAMOKOHTPOJIS;
— Ppa3BUTHE BBIYUCIUTEIBHON U aJTOPUTMUYECKOU KYJIBTYPHI;
— pa3BUTHE TBOPYECKOW  WHMIMATUBBI,  HUCCIEHOBATEIIbCKUX  YMEHUHU,
CaMOKPUTHUYHOCTH.
X INHOBTOPEHUE 16

Pemienue 3aianuii Ha npeoOpazoBaHue
TPUTOHOMETPUYECKUX BhIpaKEHUI. Pemenune 3a1annii Ha
npeoOpa3oBaHUE CTETEHHBIX, TOKa3aTeIbHbIX,
jorapuMuuecKux BbIpakeHUH. Pemenue npocrenmmx
JIMHEUHBIX, KBAJAPATHBIX U UPPALMOHAIIBHBIX YPABHEHUMN.

Ilpeomemmnoie yenu:

yMeTh pemarth 3aganus tuna 1, 5,9, 10 u 11 uz IEMO EI'D (npodunbHblit
YpOBEHB);

BIaAETh npuémamu pewmeHus 3agad tuna 13 n3 JEMO EI'D nosblieHHOTO
YPOBHsI ¢ 0TOOPOM KOpHEH M3 3aJaHHOTO POMEXKYTKA.
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Pemenue npocrelmmx MNoKa3aTeIbHbIX M
norapu(MHUECKUX ypaBHEHUH. Perenne npocTenmx
JMHENHBIX, KBaIPaTHBIX U UPPALMOHATIbHBIX HEPABEHCTB.
Pemenne nmpocredinx mnoka3aTeabHbIX U
Jorapu(pMHUECKUX HEpaBeHCTB. PemieHne ypaBHeHHUN
paszIM4HOro Bujia. Pemenue npocTelmx ypaBHEHUN 1
HEPaBEHCTB Pa3jIMYHOro BUJa. PenieHue ypaBHEHUU U
HEPaBEHCTB Pa3JIMYHOr0 BU/A NOBBIIIEHHON CIOKHOCTH.
Pemenue 3anay Ha npoueHThl. Pemenue 3aiaq Ha yacTy,
nonu. Pemenne 3ai1ay Ha KOHUEHTpaluto. Pemenue 3anaqy
Ha CMECH CIUIaBbl. Perienue 3a1au pa3jaMyHoro BU/A.
Boruncnenus u npeoOpa3oBaHusl 10 JaHHBIM (Gopmyram.
Pemenue 3amanuii Ha npeoOpa3zoBaHKE MO JAHHBIM

dbopmynam

Memanpeomemnuvle yenu:

YMEHHUE CAMOCTOSITENIbHO ONPEAENATh I CBOEro OOy4YeHHs, CTaBUTh H
dbopmynupoBath isi ceOs HOBbIE 3aJauyud B yu€0e W TO3HABATEIHHOM
JEATEIIBHOCTH, pPa3BUBATh MOTMBBI M HHTEPECHl CBOEH ITO3HABATEIBHON
NESITENIbHOCTH;

YMEHHE CaMOCTOSTENBHO IUIAHUPOBATH IIyTH JOCTYIKCHMS LEIed, B TOM
qucie albTepHATUBHbBIE, OCO3HAHHO BbIOMpaTh Haubosee 3(QeKTUBHbIE
CIOCOOBI pelIeHus1 y4eOHBIX U MTO3HABATENbHBIX 33/1a4;

pa3BUTHE YMEHHUH CaMOCTOSITEIBHO OCYIIECTBIATh, KOHTPOJIMPOBATh U
KOPpPEKTHpOBaTh JEHUCTBUA B Ipolecce OO0OOIIEHUs, CUCTEeMaTH3alUU U
pacuIMpeHys 3HaHUH, ITOJIy4EHHBIX B OCHOBHOM IIIKOJIE;

(dbopMHUpOBaHHE YMEHHH CaMOCTOSATENIBHO OCYIIECTBIATh, KOHTPOJIUPOBATh U
KOPPEKTHPOBATh CBOIO JEATEIBHOCTD IIPH BBIIIOJIHEHUH 3aJaHHUMH.

Jluunocmmuoie uenu:

(I)OpMI/IpOBaHI/Ie OCHOB CaMOBOCIIMTaHUA B IIPOLECCC BbIIIOJIHCHUS pa60T
Pa3HOI0 YPOBHA CJIOKHOCTH;

Pa3BUTHUEC TBOPUYCCKUX CHOCO6HOCTGI71, HWHTYUIIMHU, HABBIKOB CaMOCTOSTCIBLHOMN
ACATCIIBHOCTH.

UTOoIro

102

I'eomerpus, 10 kaace

No I'naBa/ Coep:xaHue MaTepuaia Kon-Bo | Ileau o0yuenust
n./m. 4acos
| IIOBTOPEHHME. BBEJAEHUE B IIPEJIMET 10

TpeyronpHuKY, KJ1accupuKanus TPEYTrOJIbHUKOB,
3aMeyYarellbHble JIMHUM W TOYKH B  TPEYTOJIbHUKE.
PaBHOOeIpeHHBIE 1 PaBHOCTOPOHHHUI TPEYroJbHUKH HX
cBoiictBa. OKpYyKHOCTb, BIIMCAaHHas B TPEYrOJbHUK,
OKPY’KHOCTb, OIMCaHHAsi OKOJIO TPEYTOJIbHHUKA.

PaBenctBo u mongobue TpeyroabHUKOB. CpenHss JTUHUA

Ilpeomemmnoie yenu:

CUCTEMATH3alMsl 3HAaHUH O TPEYroJIbHUKax, MPUMEHEHHUE CBOMCTB MEIUaH,
OHCCEeKTpUC, BBICOT JUIs pEIIeHUs 3a/1ay;

BIIQJICHUE TIOHATHEM «T€OMETPUUECKOE MECTO TOUYEK», YMEHHE IMPHUBOJIUTH
npuMepbl. YMeHue (HopMyIupoBaTh W JIOKa3bIBaTh CBOWCTBA M IMPHU3HAKH
paBHOOEIPEHHOIO U PABHOCTOPOHHETO TPEYTOJIbHUKOB;

17




TPEYroJIbHUKA. ITpsimoyronbHbIE TPEYTOJIbHUKH.
Tpuronomerpudeckue (GyHKIMH OCTPHIX yrioB. Ilmomans
TPEYroJbHUKA.

YeThIpEXYroabHUKHY, KIacCU(UKALMS YEThIPEXYTOIbHUKOB,
CBOICTBa U NPU3HAKU MapajljIesorpaMma, NpsMOYroJbHUKA,
KBajpara, pom0Oa. Tpaneuusi, cpeiHss JUHUS TPANCIHH.
OKpy»KHOCTb, BIIMCaHHAas B YEThIPEXYTOJIbHUK.
OKpy»XHOCTb, ONHMCaHHasg OKOJO  YEThIPEXYrOJIbHUKA.
DopMyIIbI IIJIOMAAEH YETHIPEXYTOJIBHUKOB.

OKpyXHOCTb. YTJIbl U OTPE3KHU, CBA3aHHBIE C OKPYKHOCTHIO.
[Ipenmer  crepeomeTpun.  AKCHOMBI  CTEPEOMETPHH.
Hekotopsie cneacTBust U3 akCUOM.

yMEHHUE JO0Ka3blBaTh, YTO B TPEYTrOJILHUK MOXHO BIUCATh E€AMHCTBEHHYIO
OKPY)KHOCTh M OKOJIO TPEYroJIbHMKa MOXXHO OIHCaTh €IMHCTBEHHYIO
OKPY>KHOCTb;

ymMeHue (GopMyIHpoBaTh MPU3HAKH PABEHCTBA M IMOAO00US TPEYTrOJbHUKOB,
CBOICTBA CpeHEN JTMHUH;

YMEHHUE BbIpakaThb CTOPOHBI MPSIMOYTOJBLHOTO TPEYTrOJIbHUKA Yepe3 OJHY M3
JTAHHBIX CTOPOH M OCTPBIN yroJi;

YMEHHUE BBIBOAUTH (DOPMYIIBI JIsI HAXOXKACHUS TIJIOMAIN TPEYTOJIbHUKOB;
ymeHue GOopMyaupoBaTh CBOWCTBA W NPH3HAKK MapajuiesiorpaMma,
MPSMOYTOJIbHUKA, KBaApaTa u poM0a;

YMEHHE BBIBOAUTH (DOpPMYITy i HAXOXKACHHS [UIMHBI CPEIHEH JIMHUU
Tpanenuu;

yMeHue (QOpMyIMpOBaTH YCIOBHUS, MPU KOTOPHIX OKPYNKHOCTH MOXKHO
BIHCATh B YETHIPEXYTOJIBHUK U OMKCATh OKOJIO HETO;

YMEHHE BBIBOJUTH (OPMYIbl IUIOMIAJIEH MPSIMOYTOJbHUKA,
napajiesorpaMmma, poM0a, Tparemu;

yMeHHE (OPMYIUPOBATh M JOKA3bIBATh TEOPEMBI O BIMCAHHBIX yriax, 00
yriie MEXAy KacaTelIbHON W XOp/a0H, 00 OTpe3Kax MepeceKaronuXxcs Xop/, O
KBaJipaTe KacaTelbHOW. YMEHUE BBIBOJUTH (POPMYIIBI 111 BEIUMCICHUS YTIIOB
MEXy IBYMS CEKYIIUMHU, MPOBEAEHHBIMHU U3 OJTHOM TOUKH;

YMEHHE TEPEUUCIsTh OCHOBHBIE (PUTYphl B MPOCTPAHCTBE (TOUKa, MpsMas,
IJIOCKOCTH), (POPMYIUPOBATH aKCUOMBI 00 MX B3aUMHOM PACIOJIOKEHUU U
WJUTFOCTPUPOBATH 3T aKCHOMBI IPUMEPAMH U3 OKPYKAIOIIEH CPeIbl;

yMeHHue (HOpMYITHpPOBaATh U TOKA3hIBATh TEOPEMY O IMJIOCKOCTH, MPOXOASIIEH
yepe3 NpsIMyI0 U HE JIEKAIIY0 Ha HEW TOUKY, U TEOpPEMY O IUIOCKOCTH,
MIPOXOSAIICH Uepe3 JIBE MePECEKAIOIINECS MPSIMBbIE.

KBajpara,

Memanpeomemmnuvle yenu.

MIOATOTOBKA K IPUMEHEHUIO 3HAHWW 10 IUJIAHUMETPUH, IOJYYCHHBIX B
OCHOBHOM  IIKOJIE, K M3Y4YCHHIO CTEPEOMETPHUHM, TPUTOHOMETPUH,
MaTEeMaTHYECKOTO aHaJIN3a;

pa3BUTHE YMEHHUM CaMOCTOATENIBHO OCYILECTBIIATb, KOHTPOJIHUPOBATh H
KOPPEKTHpPOBaTh JEHCTBHS B TMpolecce OOOOIIeHUs, CUCTEeMaTH3alMHU U
pacuIMpeHys 3HaHUW, ITOJTyYEHHBIX B OCHOBHOM IIIKOJIE;

Jluunocmmuoie uenu.
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cucTeMaTH3alus 3HaHUH 10 IJIAHUMETPUH, TIOTYYEHHBIX B OCHOBHOH IIKOJIE,
17151 5 peKTHBHOTO OCBOEHHS Kypca CTEPEOMETPUH M YCIICITHON TOATOTOBKU
k EI'D no nmpoduiibHoii MaTeMaTHKe;

pa3BUTHE TOTOBHOCTH K CaMOOOPa30BaHHIO HA MPOTSHKEHUH BCEH KU3HU, KaKk
YCJIOBHIO YCIICIITHOTO TOCTH)KEHHS OCTABJICHHBIX IIeJIei B BBIOpaHHOU cdepe
JeSITeTbHOCTH

pacimpenue npeiCcTaBIeHn 00 aKCHOMAaTHYECKUX TTOCTPOCHHUAX T€OMETPUH
(Hay4yHO¥ TEeOpun).

HAPAJUIEJJBHOCTH ITPSIMBIX M IIJIOCKOCTEM

16

[lapasenbHOCT  OPSIMBIX,  OPSIMOM M IUIOCKOCTH
(mapayienbHble  MpsSMbIE B MPOCTPAHCTBE, MPU3HAK
napajuieIbHOCTH MPSAMBIX B MIPOCTPAHCTBE).
[TapamnenpHOCT HpSIMOM M TUIOCKOCTH.  B3anmHoe
pacrnoiokKeHue MPSAMBIX B MIPOCTPAHCTBE.
CkpemmBaromyecs MpsMble. YTIbl C COHANPaBICHHBIMU
cTopoHaMu. B3auMmHOe  pacnosoxeHue  MNpsSMBIX B
MPOCTPAHCTBE. YTrosl Mexay mnpsmeimu. [lapamienbabie
m1ockocTh.CBOMCTBA rapajuieJIbHbIX IIJIOCKOCTEH.
Terpasgp.  Ilapamnenenunen.  Iloctpoenue  cedeHuit
TeTpa’ipa U napajuiesenuneaa.

Ilpeomemmnoie yenu:

dbopMHUpOoBaHHE  TOHATUSANAPAICHBHBIX  MPSAMBIX B MPOCTPAHCTBE,
JI0Ka3aTeJIbCTBO TEOPEMBI O MapAJUICIIbHBIX IIPSIMBIX;
(dopMHUpOBaHHE TMPEJICTABICHUS O BO3MOXKHBIX CiIydasX B3aWMHOIO

pacIoIokKEHUS IPSIMOM U TIIOCKOCTH;

JI0OKA3aTeJIbCTBO YTBEPKIACHUM O MApPALICTbHOCTH MPSMOM U IUIOCKOCTH
(CBO¥CTBA M IPHU3HAK);

dbopMHupoBaHHE TPEACTABICHHA O BO3MOXHBIX
PaCIOJIOKEHUS IBYX MPSMBIX B IPOCTPAHCTBE;
BBEJICHUE IMOHATHS CKPEIIMBAIOLIUXCS MPSIMBIX, J0Ka3aTEIbCTBO TEOPEMBI,
BBIPAXXAIOIIEH MTPU3HAKCKPELIMBAIOIIMNXCS IPSIMBIX, U TEOPEMBI O IIJIOCKOCTH,
MPOXOJAIIe dYepe3 OJHY U3 CKPEIIMBAIOIIMXCS MPSIMBIX IapajljieIbHO
IPYrou MpsIMOMU;

BBEJICHUE TOHATUS COHAIIPABJICHHBIX Jy4el, J0Ka3aTelbCTBO TEOPEMBI 00
yrjax ¢ COHaIlpaBJIE€HHBIMU CTOPOHAMU;

(dbopMUpOBaHHE TOHSATHS MapaJUIENbHBIX IJIOCKOCTEH, J10Ka3aTeIbCTBO
YTBEPKJICHHSI O MIPU3HAKE U CBOMCTBAX MapalIeNIbHbIX TNIOCKOCTEN;
dbopMupoOBaHHE  MPENCTABICHUNMO  TETpadJpe MW  THapajUieenunese,
JIEMOHCTpAlLMs Ha yepTexax M MOJEISAX UX AJIEMEHTOB, M300paKeHHE 3THUX
¢buryp Ha pUCYHKaX, WUTIOCTPAIUS C WX TOMOINBIO PA3JIMYHBIX CIIydyaeB

CIy4dasdx  B3aWMMHOI'O

B3aMMHOI'O PaCIIOJIOKCHU A MMPpAMBIX n IUIOCKOCTEH B
MMPOCTPAHCTBEC,AOKA3ATCIILCTBO YTBCPKACHUSA O CBOMCTBaxX napajijieJICclmIicia,
BBCACHUC ITOHATHUA CCUCHMUA, IMOCTPOCHUC CeUcHHI TETpadapa

(Hapannenennnez[a), aHaJIu3 BO3MOXHBIX BHIOB CC‘-ICHPIfI, 3HaKOMCTBO C
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MEeTOAaMH MOCTPOCHUSI CEUCHU .

Memanpeomemnbwie yenu:

— YMEHHME pacrno3HaBaTh Ha YepTekax, MOJACISIX U B peaJbHOM MHpPE
reoMeTpuyeckrie GUrypsl u Teaa (MHOTOTPaHHUKH), IPUMEHSATh UX CBOMCTBA
MIPY MOJCITMPOBAHUY B €CTECCTBEHHO-HAYYHBIX 00JIACTSIX.

JIuunocmmuute yenu:

— Ppa3BUTHE MPOCTPAHCTBEHHOTO BOOOPAKEHUS M MBIIUICHUS TPU WU3YYCHHUU
MHOT'OTPAaHHUKOB U UX CEUCHUM.

NEPHEHIUKYJSIPHOCTD ITPSIMBIX U
IJIOCKOCTEN

18

[lepnenaukynspHbie psiIMbIE B IIPOCTPAHCTBE.
[TapannenpHble TpsIMBIE, TEPIICHIUKYJISIPHBIE K IUIOCKOCTH.
[Ipy3Hak mNEpHEHAUKYISIPHOCTH TMPSAMOM U  IUIOCKOCTH.
Teopema o0 nOpsAMOW, NEPHNEHIUKYJIAPHOW ILIOCKOCTH.
PaccrosHne or TOoukM 10 IUIOCKOCTH. Teopema O TpEX
MEPIECHANKYISIpaX. YTOd MEXAY NPSAMOM M IUIOCKOCTBIO.
JByrpannbiii yron. Ilpu3Hak nepneHAUKYISPHOCTH ABYX
IIJIOCKOCTEM. IIpssMOyTOJIBHBIN NapajuieIenuIe.
Tpéxrpannslii yron. MHOrorpaHHsli yroJi.

Ilpeomemmnoie yenu:

— JI0Ka3aTeIbCTBO TEOPEMBI, BBIPAXKAIOUIEH IPU3HAK IEPHEHIAUKYIIPHOCTH
IpsIMOM M IUIOCKOCTH, U TEOPEMBI O CYIIECTBOBAHMM W E€IUHCTBEHHOCTHU
NpsIMOM, MPOXOJAUIEH yYepe3 JaHHYI0 TOUKY U MEPIEeHIUKYISPHYIO JTaHHOU
IIJIOCKOCTH;

— PpelleHHe 3aJad Ha BBIYKMCIEHHE U JI0KAa3aTeJIbCTBO,
NEPIEHUKYISIPHOCTBIO IPSIMOU U IIJIOCKOCTH;

— BBEJICHHE NMOHATUS NEPIEHIUKYJSpAa U HAKIOHHON K IJIOCKOCTH, MPOECKIUU
HAKJIOHHOM, pacCTOSHUA: OT TOYKU JO IJIOCKOCTH, MEXKIY IMapaielbHbIMU
IJIOCKOCTSIMU, MEXAY NapajUIeIbHOW MPSAMOM M IIOCKOCTBIO, MEXAY
CKpEUIMBAIOIIUMHUCS MPSIMBbIMU;

— JI0KA3aTeJIbCTBO TEOPEMBI O TPEX IMEPHEHIMKYJISIpaX U NPUMEHEHUE €€ IpuU
penieHnu 3a1ay;

— BBEJCHHME TIOHATHS OPTOTOHAJIBHOM MpPOEKIMH TOYkH (purypsl) Ha
IIJIOCKOCTB;

— BBEJICHHE ITOHATHS YIJIa MKy NPSAMOU U IIIOCKOCTBIO;

— BBEJCHME IOHATUS JBYTPAHHOIO yrja, €ro M3MEpeHUs, OObSICHEHUE, 4TO
TaKO€ YroJl MEK/ly IEPECEKAOIMMHUCS INIOCKOCTAMHU M B KaKHUX INPEIENax OH
U3MEPSETCH;

— (opmupoBaHue NMpeACTaBICHUS O B3aUMHO MEPIEHANKYISPHBIX MIIOCKOCTSX,
JIOKa3aTeIbCTBO TEOPEMBl O IMpPHU3HAKE MEPIEHIUKYIIPHOCTH  ABYX
ILUIOCKOCTEH;

— ONpelereHue  MPSIMOYTIOJIBHOTO
YTBEPKICHHUM O €r0 CBOMCTBAX;

CBA3aHHBIX C

napajjicclmicaa, J0Ka3aTcJIbCTBO
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— BBEACHME IOHATHS MHOTIOI'PAHHOIO yria (TpEXTpaHHOro), J10Ka3aTeIbCTBO
YTBEPKACHUS O TOM, YTO KAKIBIN IUIOCKUH YTOJI TPEXTPAHHOTO yIJIa MEHBIIE
CYMMBI JIBYX APYTUX IUIOCKHX YIJIOB, U TEOPEMBI O CyMME IUIOCKUX YIJIOB
BBIITYKJIOTO MHOTOTPAHHOI'O YIJIA.

Memanpeomemnule yenu:

— YMEHHE pAaClO3HaBaTh Ha YEPTEXKAX U B PEAIIbBHOM MHUPE NapajlUIC]IbHBIE H
NEPIECHIUKYJIAPHBIE IUIOCKOCTH, CKPEIIMBAIOIIUECS WU IEPECEKAIOINECs
HpsIMbIE, ONPENEIATH YIOJ MEKIY IIPSIMON U IUNIOCKOCTHIO;

— YMEHHE paclo3HaBaTb Ha 4YEpPTEKAX, MOJAEIAX U B PEAIbHOM MHpE
reoMeTpuueckue GUrypsl u Tesa (MHOIOIpaHHHUKH), IPUMEHATh UX CBONCTBA
MIPU MOJICIIMPOBAHUH B €CTECTBEHHO-HAYUHBIX 00JIACTAX.

Juunocmmuute yenu:

— pa3BUTHE MPOCTPAHCTBEHHOTO BOOOPAXKEHUS M MBIIUICHUS IMPH H3YYCHUH
MHOTOT'PaHHUKOB.

MHOI'OT'PAHHUKHA

12

Ilonarne MHororpannuka. IIpusma. I'eomerpuueckoe Temo.
Teopema Oiinepa. IIpoctpanctBenHas teopema Iludaropa.
IInpamupa. IIpaBuibHas nupamuga. Y cedy€éHHas NUpaMUAA.
[Toctpoenne  ceuenuit  mupamug.  Cummerpus B
npoctpaHcTBe. [loHSATHME NPaBWIBHONO MHOIOIPAHHUKA.
ONEMEHTBI CUMMETPUU IPABUIIbHBIX MHOTOTPAHHHUKOB.

Ilpeomemmnvie uenu:

— BBEACHHME  IIOHATHA  MHOIOIPaHHMKA,  €ro
MHOTOTpaHHHKA, IPUMEPBI MHOIOTPAHHUKOB;

— BBEJCHME MOHATHUS T€OMETPUUECKOrO Tela, J0Ka3aTeIbCTBO TEOPEMBI Diiiepa
JUISL BBITYKJIBIX MHOTOTPaHHHUKOB;

— BBEACHHME IIOHATHS  IPU3MBI
n300pa’keHue MPU3Mbl Ha PUCYHKE;

— OIIpe/eeHHe MOHATHS IJIOAAb MOJTHOM (OOKOBOI) MOBEPXHOCTH MPU3MBI;

—  BBIBOJA (pOPMYJIBI IUIOIIAJU OPTOTOHAIBLHOM MPOEKIUU MHOTOYrOJIbHUKA U
JI0Ka3aTelbCTBO MPOCTPAaHCTBEHHOM TeopeMsbl [Tnudaropa;

— BBEJACHME MOHATHH: MUpamMuaa, yced€HHasi MMpaMuaa, UX 3JIE€MEHTOB;

— OIpeleieHHe IUIOW@aaAd MOJHOM (OOKOBOHM) MMOBEPXHOCTH HHUPAMUIBL,
YCEUEHHOW MUPAMU/IBI;

— BBEJCHME MOHATHUSA NPABUIBHON MUPAMUABI, JOKA3aTENbCTBO YTBEPKACHUN O
cBolicTBax €€ OOKOBBIX pE&Oep, OOKOBBIX I'paHe W TEOpPEeMbl O IUIOIAAN
OOKOBOI MOBEPXHOCTH NMPaBUJIbLHON MHUPAMUJIBL;

— peuleHMe 3ajad  Ha  BBIUMCIEHHE M JI0Ka3aTelbCTBO,

9JICMCHTOB,BBIITYKJIOT'O

(mpsiMOi#l, HAKJIOHHOH, TPAaBHUIBHON),

CBA3aHHBIX C
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NUpAMHUIAMU, 3a7a4 Ha IOCTPOCHUE CEUEHUN MUPAMU;

OIIpEIeTICHNEe TOYEK, CHMMETPUYHBIX OTHOCHUTEIBHO TOYKH (TIPSIMOIA,
TUIOCKOCTH), IEHTpa (0CH, MIIOCKOCTH) CUMMETPUH (PUTYPBHI;

BBEJICHHE IMOHATHS MHOTOTPAaHHHMKA, MPABHJIBHOIO  MHOTOI'DaHHUKA,
JI0Ka3aTeIbCTBO, YTO HE CYIIECTBYET PABHIBHOIO MHOTOTPAaHHUKA, TPAHIMHU
KOTOPOTI'O SIBJISIFOTCS NPaBHIIbHBIE N-YTOJBHUKHY IpU N > 6, BUJIbI IPaBHIIBLHBIX
MHOT'OI'PpaHHUKOB UX 3JICMCHTBI CHMMCTpPUH.

Memanpeomemmnuwie yenu:

JIEeMOHCTpanus MpuMepoB (GUryp, oOJIaJaOMUX 3JIEMEHTaMU CUMMETPHU B
HCKYCCTBE, apXUTEKTYpE, TEXHUKE, IPUPOJIE;

YMEHUE paclo3HaBaTh Ha 4YepTekax, MOJCISIX U B peaJbHOM MHpE
reoMeTpuueckrie GUrypsl U Tena (MHOTOIPAaHHUKHU) MPUMEHSTh UX CBOMCTBa
MIPHU MOJICIIMPOBAHUH B €CTECTBEHHO-HAYYHBIX 00JIACTAX.

Jluunocmmuoie uenu.

pa3BUTHE MPOCTPAHCTBEHHOTO BOOOpPAXKEHHS] M MBIIUICHHUS NPU H3Y4YECHUU
MHOTOI'PAHHUKOB;
BOCIIUTAHUE DCTECTHUYCCKOU
MPaBUJIbLHBIX MHOTOTPAHHUKOB.

KyJIbTYpbl IpU H3YYEHUM HM300pakeHui

INOBTOPEHHUE

12

Pemwenne 3amau Ha Ttembl:i«llpaBuibHas nupamuga, €€

onemMeHTel»; «lIpaBunbHasg TpeyronpHas nHUpaMuiaa, €€
3JIEMEHTBDY; «IIpaBuibHas YETBIPEXYTOJIbHAS
(wectuyronbpHast) HmUpamuna, e€ aneMeHTby; «lIpusma u eé
onemenTel. [Ipsmas npusma. IlpaBunbHas  mpusma.

IIpaBunpHas TpeyroiabHasa npusmay; «llapamnenenunen, ero
aneMeHThl. [IpsmoyronbHbiil napamuienenunen. Kyo.»

Ilpeomemmnoie yenu:

yMETh pelaTh 3aj1aHus Tina 6 u3 nemoHcrpanuonHoi Bepcuu (IEMO) EI'D
(mpo¢uIbHBIN YPOBEHb);

yYMETh pelaTh 3aaHus Tuna 8 u3 nemoHcTpanuonHoi Bepcun (IEMO) EI'D
(mpounbHBIN ypoBeHb) O MUpaMUIaX, IpU3Max, napaujenenunenax, Kyoe;
BJIAJIETh NIPUEMAMH PEIICHUS 3aJ1a4 Ha J0Ka3aTeIbCTBO U BBIYKMCIICHHE THIIA
14 u3 IEMO EI'D o TpeyroibHbIX NHpaMuAax, 0 NUpaMuiax, MNpU3Max,
napajenenumnenax, Kyoe;

BJIAACTH HpI/IéMaMI/I peHIeHI/ISI 3a4a49 Ha OO0KA3aTCJIIBCTBO M BBIYHUCIICHHUC THUIIA
16 u3 JIEMO EI'D.

Memanpeomemmnuvle yenu.

YMEHHE CaMOCTOSTENIEHO OMpPEIENsATh e CBOEro OOydYeHWs, CTaBUTh H
dbopmynupoBaTh st ceOs HOBBIE 3amadd B y4€Oe M TO3HABATEIbHOU
NeSTeNbHOCTH, pa3BUBaThb MOTHBBI W HWHTEPECHl CBOEH MO3HABATEIBHOMN
NeSATEIILHOCTH,
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YMEHHE CaMOCTOSITENbHO IUIAHUPOBATh IYTH JOCTHXKEHUS LeNed, B TOM
Yucjie albTEPHATHBHBIC, OCO3HAHHO BHIOMpaTh Hambosiee 3hPeKTUBHBIC
COCOOBI pelIeHus1 y4eOHBIX U TO3HABATENbHBIX 33/1a4;

pa3BUTHE YMEHHUI CaMOCTOSITENIbHO OCYIIECTBIISATh, KOHTPOJIUPOBATh U
KOPPEKTUpOBaTh NEHCTBHUS B Ipolecce OO0O0OIIeHUs, CUCTeMaTHU3aluh U
pacUIMpeHys 3HaHUH, ITOJIy4EHHBIX B OCHOBHOM IIIKOJIE;

(hopMUpOBaHHE YMEHUI CaMOCTOSITENIbHO OCYILECTBISATh, KOHTPOJIUPOBAThH U
KOPPEKTUPOBATh CBOIO JIESTEILHOCTD NPH BBIIOJIHEHUU 3aJaHHIA;

Jluunocmmuoie ueau:

(bOpMI/IpOBaHI/Ie OCHOB CaMOBOCIIMTaHUA B IIPOLCCCC BBIIIOJIHCHUA pa60T
Pa3HOIro YpOBHs CIIOKHOCTH,

Pa3BUTHUEC TBOPUYCCKUX CHOCO6HOCTGI7[, HWHTYUIIMHU, HABBIKOB CaMOCTOSTCIBLHOMN
JACATCIIBHOCTH.
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