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1.Ilnanupyembie pe3yJIbTAThl 0CBOCHHs Y4eOHOro npeamera «MaremaTuka»

B cootBerctBUr ¢ ®I'OC, JHYHOCTHBIM Pe3YJbTATOM O0YUYEHHUsI MAaTEMAaTUKH SIBIsIETCS (OPMHUPOBAHHUE BCECTOPOHHE
00pa30BaHHOM, MHUIIMATUBHOW M YCHEIIHON JTUYHOCTH, 00JIaJIalolleld CUCTEMOM COBPEMEHHBIX MUPOBO33PEHUYECKUX B3IJISJIOB,
[IEHHOCTHBIX OPUEHTAIUH, UICMHO-HPABCTBEHHBIX, KYJbTYPHBIX U 3TUYECKUX MPUHITUIIOB U HOPM MOBEICHMUS.

dopMUpOBaHUE JIMYHOCTHBIX PE3yJIbTATOB BhIPAXKAET:
— yMeHHe (OpMYIHPOBATH CBOE OTHOLIEHUE K aKTYaJIbHBIM MPOOJIEMHBIM CUTYAIIHSIM;
— YMEHHE TOJIEPAHTHO ONPEIEIATh CBOE OTHOIICHHE K pa3HbIM HAPOJIaM;
— YMEHHUE UCMOJIb30BaTh MaTEMAaTUUECKUE 3HAHUS JJIsl afJaliTallud U CO3UAATEIbHON AeSTEIbHOCTH.

MeTanpeaMeTHbI€ Pe3VJbTaThl

® OCBOCHHE OOYYaIOIUMHCSI MEXKIPEAMETHBIX TMOHATUA W YHUBEpPCAJIbHBIX Y4YeOHbIX JnedcTBuil (mamee YY) -
pEryJIsTUBHBIE, I03HABATEIbHBIE, KOMMYHUKATUBHBIE;

® CIOCOOHOCTh UX UCIIOJIb30BAHUS B YUEOHOM, TO3HABATEILHON U COLUANIEHON MPAKTHKE;

® CaMOCTOSITEJIbHOCTh IUIAHUPOBAHMS M OCYIIECTBIICHUS YUeOHOU 1€ATEIbHOCTH U OpraHu3aluu yueOHOro COTpYIHUYECTBA
C Ie1aroraM 1 CBEpCTHUKAaMU;

® [IOCTPOEHUE WHIUBUIYaIbHON 00pa30BaTEIBLHOMN TPACKTOPHUH;

® YMEHUE CAMOCTOSITENIbHO OMNPEAENITh UENH ACSATENIbHOCTH M COCTABJISTH IUIAHBI JIEATEIbHOCTH; CaMOCTOSATEIbHO
OCYUIECTBJISATh, KOHTPOJMPOBaTh W KOPPEKTUPOBATH JEATEIBHOCTb, HCIOJIb30BaTh BCE BO3MOXKHBIE pECypchl s
JOCTUKEHMSI TIOCTABJICHHBIX LIEeJeH M peanu3aliy IJIaHOB JIeATEIbHOCTH; BbIOUpaTh YCHEIIHbIE CTPATErHU B Pa3IMYHbIX
CUTYalMSIX;

® yMEHHE MPOAYKTHBHO OOIIAThCA M B3aMMOJCIHCTBOBATH B IPOILIECCE COBMECTHOM AESATENbHOCTH, YYUTHIBATH MO3UIIUU
JIPYTUX YYACTHUKOB ACATEINBHOCTH, 3 (HEKTUBHO pa3peniaTh KOHDIUKTHI;

® BJIAJICHUE HAaBBIKAMH MO3HABATEIbHOM, yUeOHO-UCCIEI0BATEIbCKON U MTPOCKTHOM JIEATEIbHOCTH, HABBIKAMU PAa3pEIICHUS
npo0seM; CrIoCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIBHOMY TIOMCKY METOJOB pELIEHUs MPAaKTHYECKUX 3ajad,
MPUMEHEHUIO PA3IMYHBIX METOJI0OB MTO3HAHNUS;



® TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSTEIbHONW HH(DOPMAIMOHHO-TIO3HABATEIBHON JESTEIBHOCTH, BKJIIOYAs yMEHHE
OpPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MH(OpMAIMU, KPUTUYECKUA OLEHUBATH U UHTEPIPETUPOBATh MH(GOPMAIIHIO,
MOJIyYaE€MYIO U3 Pa3JINYHbIX UCTOYHUKOB;

® yMEHHUE HCIOJIb30BaTh CPEJCTBA MH(DOPMAIMOHHBIX M KOMMYHHKAalMOHHBIX TexHojorui (manee — HUKT) B pemenun
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OPraHU3AIllMOHHBIX 3aJa4 C COOJIOJCHUEM TpeOOBaHUN HSPrOHOMUKHU, TEXHUKU
0€30MMacHOCTH, TUTUEHBI, PeCypCcOoCcOepeKeHUs, IPABOBBIX U AITHYECKUX HOPM, HOPM HH(POPMAIITMOHHON 0€3011aCHOCTH;

® yMEHHUE ONPECNATh Ha3HAaUCHHE U (YHKIIUU Pa3IMYHBIX COI[MATbHBIX HHCTUTYTOB;

® YMEHHME CAMOCTOATEIIBHO OLIEHMBATh W NPUHUMATh PEUIECHUS, OINPEACISAIOININE CTPATErHI0 MOBEICHUS, C YYETOM
IPpaXIAaHCKUX U HPABCTBEHHBIX [IEHHOCTEH;

® BIQJICHUE S3BIKOBBIMU CPEACTBAMH — YMEHHE SICHO, JIOTUMHO M TOYHO H3JaraTh CBOKO TOYKY 3pEHMS, UCIIOJIb30BaTh
aJIeKBATHBIE SI3bIKOBBIE CPE/ICTBA;

® BJIAQJICHUE HABBIKAMU MO3HABATEIBHON pe(IeKCUN KaK OCO3HAHUS COBEPIIAEMBIX AEHCTBUN M MBICIHMTENIBHBIX MTPOLIECCOB,
UX pe3yJIbTaTOB M OCHOBAHWM, TPaHUIl CBOETO 3HAHUS WM HE3HAHWs, HOBBIX II03HABATENIBHBIX 3a/lad M CPEICTB HX
JOCTHKEHHUS.

JlocTiKeHrEe TUIaHUPYEMBIX METANpPEIMETHBIX pPE3yJNbTaToOB OyneT 00ecnedeHo peanu3aluueld MporpaMMbl  pa3BUTHS
YHUBEpCalIbHBIX y4eOHbIX neicTBuil (nanee - YVY/]I) uepe3 copepkaHue W BapuUaTUBHBIE CIIOCOOBI JESATEIBHOCTH HAa BCEX
yueOHBIX NpeaMeTax, BKIoUast yueOHbI npeamer «MarteMaTukay.

B cdepe pazBuTHus peryjsiTUBHBIX YHUBEPCAJIbHBIX YU4EOHBIX JAeCTBUA
BbIlyCKHUK HAYYMTCSH:

e IICJICTIOJIATaHUIO, BKJIFOYAs TOCTAHOBKY HOBBIX 1IeJIel, TpeoOpa3oBaHue MPAKTUIECKON 3a7a4M B TO3HABATEILHYIO;

e CaMOCTOSITEJILHO AaHAJIM3UPOBATH YCIIOBHS JTOCTUKEHHUSI L€ HAa OCHOBE Y4Y€Ta BBIJCICHHBIX YUYHUTEIEM OPUEHTHUPOB
JICHCTBUS B HOBOM y4eOHOM MaTepHaIe;

o IUIAHUPOBATH MyTH AOCTHKCHUS LIETIEH;

e YCTAHABJIUBAThH 1IEJIEBbIE TPUOPUTETHIL;

e YMETh CAMOCTOSITENIbHO KOHTPOJIMPOBATH CBOE BPEMSI U YIIPABIISITh UM;

o TPUHUMATH PEIICHUS B IPOOJIEMHON CUTYyaIlMH HAa OCHOBE NIEPETOBOPOB;



e OCYHIIECTBJIATh KOHCTATHPYIOMIUNA U MPEABOCXUIIAIOIINNA KOHTPOJIb MO PE3ylbTaTy U MO COco0y NEHCTBUS; aKTyallbHBIHI
KOHTpPOJIb Ha YPOBHE IIPOU3BOJIBHOTO BHUMAHU,

e QJICKBAaTHO CaMOCTOSITEJIbHO OLEHUBATh MPAaBUJIBHOCThH BBIIIOJHEHUS JEHCTBUS M BHOCUTh HEOOXOIUMBIE KOPPEKTUBBI B
WCIIOJIHEHHE, KaK B KOHLIE IEUCTBUS, TAaK U I10 XOAY €ro peajin3aluy;

OCHOBaM IIPOTrHO3UPOBAHUA KaK IIPECABUACHHA 6y,HYHlI/IX COOBITHH 1 Pa3BUTHA IIpOLCCCaA.
BblﬂyCKHI/IK MOJIYYUT BOZSMOKHOCTb HAYIUTHLCH:

e CaMOCTOSTEJIBHO CTAaBUTh HOBBIE YUE€OHBIE LIENIH U 33aUH;

¢ TOCTPOCHHUIO )KU3HEHHBIX IIJIAHOB BO BPEMEHHOM MEPCIEKTUBE;

e IpU IUIAHUPOBAHUU JOCTHXKEHHS LENEH CaMOCTOSTENbHO, MOJHO M aJIEKBAaTHO YYWUTHIBATHh YCJIOBHUSI M CPEJICTBA X
JTOCTUKEHUS;

¢ BBIJEJATH ANbTEPHATUBHBIE CIOCOOBI TOCTHXKEHHMSI 1I€JIM U BBIOMpaTh Hauboiiee 3(hPeKTUBHBIN CrIOCO0;

e OCHOBAM CaMOpETyJSIIMM B Y4YEOHONM M ITO3HABATEIbHOM JEATENBHOCTH B (DOPME OCO3HAHHOIO YIPABJIECHHS CBOUM
MOBEJICHUEM U JICSITEIbHOCTHIO, HAIPABJIEHHON Ha TIOCTHKEHHE IMMOCTABJICHHBIX LIETIEH;

e OCYUIECTBJIATh NO3HABATEJIbHYIO pe(PJIEKCHIO B OTHOLICHUH JIEHCTBUI MO pelIeHUI0 Y4eOHbIX U O3HABATENIbHBIX 3a/1a4;

e QJICKBAaTHO OIIEHMBAaTh OOBEKTUBHYIO TPYIHOCTbh KaK Mepy (PaKTHUUYECKOTO HWJIM MPEANoaraéMoro pacxojaa pecypcoB Ha
peLIeHNe 3a1a4H;

e QJICKBAaTHO OIICHUBATb CBOM BO3MOYKHOCTH JOCTH)KCHHS 1€/ ONpPENelIEHHON CJIOXKHOCTH B pa3MUHBIX cdepax
CaMOCTOSATEJIbHOM JIEATEIbHOCTH;

e OCHOBaM CaMOPETYJIALMHA 3MOLNOHAIBHBIX COCTOSHU;

o TMpUJIAraTh BOJIEBBIE YCUIIUS U MIPEOI0JIEBATh TPYAHOCTU U NMPEMSATCTBUS HA TyTH TOCTHXKEHUS 1IEJIEH.

B cdepe pazBuTHs MO3HABATEJbHBIX YHUBEPCAJbHBIX Y4eOHBIX JAeiCTBUH
BpInyCKHUK HAYYHTCH:

e OCHOBaM pealu3alMy NIPOECKTHO-UCCIEN0BATEIBCKON NEATENBHOCTH;
e TPOBOJUTH HAOJIOACHUE U PKCIIEPUMEHT IO PYKOBOJICTBOM YUMTEIS;
e OCYHIIECTBJISITh PACIIMPEHHBIN MOUCK MH(POPMAIIMHU C UCTIOIH30BAHUEM PECYPCOB OMOMMOTEK U ceTH VHTepHeT;



CO3/1aBaTh U MPE0OPa30BbIBATH MOJICIIN U CXEMBI JIJIs pEIICHUS 3a]1aY;

OCYIIECTBIISATH BBIOOP Hanbosee F3pPEKTUBHBIX CIIOCOOOB pelIeHus 33/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIA;
JaBaTh OINpeIeIICHNE TIOHATHSM;

yCTaHaBJIMBATh MPUYNHHO-CIICICTBEHHBIE CBS3H;

OCYIIECTBIISATH JIOTHYECKYIO ONEPAlIO0 YCTAaHOBICHHS POJOBU/IOBBIX OTHOIICHHIA;

0000111aTh TOHSATHS — OCYILIECTBIIATH JIOTUYECKYIO OTEPAIHIO MIEPEeXoia OT BUIOBBIX MPU3HAKOB K POAOBOMY MOHSTHIO, OT
HOHSATHS C MEHBIIUM 00BbEMOM K MOHATHUIO C OOJIBIIUM 00BEMOM;

OCYIIECTBIISITh CpaBHEHHE, CEpUAIMIO0 U KIacCU(UKAIMIO, CAMOCTOSITENIbHO BBIOMpass OCHOBAaHUS U KPUTEPHH IS
YKa3aHHBIX JJOTHYECKHUX OTEPAaIlHii;

CTPOUTH KJIacCU(UKAIINIO HA OCHOBE OTPHUIIAHMS;

CTPOUTH JIOTUYECKOE PACCYKICHNE, BKIIOYAIOIIEE YCTAHOBICHUE TPUUMHHO-CIICICTBEHHBIX CBA3EH;

OOBSICHAITH SIBJICHUS, TPOLIECCHI, CBSA3H U OTHOIICHHUS, BBISBIISIEMBIC B XO/I€ UCCIICIOBAHUS;

OCHOBaM 03HAKOMHUTEJIbHOTO, M3yUaIOIIero, yCBauBaIOLIETr0 U IOMCKOBOIO YTEHUS;

CTPYKTYpPUPOBATh TEKCTHI, BKJIIOYasi YMEHHUE BBIACIATH IJIABHOE U BTOPOCTENIEHHOE, TJIAaBHYIO UJICI0 TEKCTa, BHICTPAUBATh
MOCJIEI0BATEIBHOCTh ONKUCHIBAEMBIX COOBITUH;

pabotath ¢ MeradopaMu — IOHMMATh MEPEHOCHBIM CMBICI BBIPAXEHHUM, MOHUMAaThb U YHOTPEOISATH OOOpPOTHI peud,
MOCTPOEHHBIE HA CKPBITOM YIIOA00IEHUH, 00pa3HOM COTMKEHUH CJIOB.

BLIl'[yCKHPIK MOJIYYUT BO3SMOKHOCTD HAYUUTHCH:

OCHOBaM pe(IeKCUBHOTO YTCHUS,

CTaBUTH MPOOJIEMY, apTYMEHTUPOBATH €€ aKTyaJIbHOCTD;

CaMOCTOSTENLHO MPOBOAUTH MCCIIEIOBAHNE HA OCHOBE MMPUMEHEHHUS METOI0B HAOIO/IEHUS U DKCIIEPUMEHTA;
BBIJIBUTATh TUIIOTE3HI O CBA3SX U 3aKOHOMEPHOCTSIX COOBITUH, MPOIECCOB, OOBEKTOB;

OpraHU30BLIBATH UCCIICOBAHKE C 1IEIBIO MPOBEPKHU THIIOTES;

JIeIaTh YMO3aKJIFOUCHHS (MHIYKTUBHOE U 11O aHAJIOTHMH ) U BBIBOJBI HA OCHOBE apTyMCHTAIIHH.

B cdepe pasBUTHA KOMMYHMKATHBHBIX YHUBEPCAJIbHBIX Y4eOHBIX AeHCTBUIl

BplnyCKHUK HAYYHTCH:



¢ YUMTHIBATh PAa3HbIE MHEHHUS U CTPEMUTHCS K KOOPAMHALIMY PA3JIMYHBIX [TO3ULHANA B COTPYJHUYECTBE;

o (opMynupoBaTh COOCTBEHHOE MHEHHUE U TMO3UIIMIO, ApPTYMEHTUPOBATh U KOOPJAUHUPOBATH €€ C MO3ULUIMH NMapTHEPOB B
COTPYIHHUYECTBE MPHU BbIPAOOTKE OOILIET0 PEIICHUS] B COBMECTHOM €SI TEIIbHOCTH;

e YCTaHABIUBATb U CPABHUBATH pa3HbIe TOUKHU 3PEHUS, PEK/E YEM MPUHUMATH PEIICHUS U JIeNIaTh BHIOOD;

e APryMEHTHPOBATH CBOIO TOUKY 3PEHMUS, CIIOPUTH U OTCTAUBATh CBOIO MO3UIMIO HE BPaK1€OHBIM /IJIsI ONIIIOHEHTOB 00pa3oM;

¢ 3a/1aBaTh BONPOCHI, HEOOXOUMBIE JIJIsi OpraHU3AIMKU COOCTBEHHOM IEITEIbHOCTH U COTPYIHUYECTBA C TAPTHEPOM;

e OCYILECTBJIATh B3aUMHBIN KOHTPOJb U OKa3bIBATh B COTPYJHUYECTBE HEOOXOIMMYIO B3aUMOIIOMOIIIb;

e QJIGKBATHO WCIIOJNB30BaTh pPeYb JUIsl IUIAHUPOBAHUS M PEryJsilUA CBOEH JEATEIbHOCTH, PELIECHUS PpPAa3IHYHbIX
KOMMYHUKATUBHBIX 33]1a4;

e BJAACTh YCTHOM U MUCBMEHHOM PEYBIO;

¢ CTPOUTH MOHOJOTMYECKOE KOHTEKCTHOE BhICKA3bIBAHMUE;

¢ OPraHMU30BBIBATh U IUIAHUPOBATH YYEOHOE COTPYJHUYECTBO C YYUTEIEM U CBEPCTHUKAMH, ONPEAEIATh e U GyHKINN
YYaCTHUKOB, CHOCOOBI B3aUMOECICTBUS;

o IUIAHUPOBATH OOIIUE CIIOCOOBI PAOOTHI;

e OCYUIECTBJIATb KOHTPOJIb, KOPPEKILINIO, OLICHKY JEHCTBUI MapTHEpPaA, yMeTh yOexKaTh;

o paboTaTb B TIpyHle — YCTaHABIMWBATh pabouyMe OTHOIICHUSA, HPQPEKTUBHO COTPYAHHYATh M CIIOCOOCTBOBATH
MPOJTYKTUBHOW KOOTIEPALINU;

o HHTETPUPOBATHCS B IPYIIILY CBEPCTHUKOB U CTPOUTH NMPOAYKTUBHOE B3aUMOJEHCTBHE CO CBEPCTHUKAMU U B3POCIBIMU;

¢ OCHOBaM KOMMYHMKAaTHUBHOW peQIIeKCHH;

¢ HCIOJIb30BAaTh a/ICKBATHBIE S3bIKOBBIE CPEACTBA JUIsl OTOOPAKEHUSI CBOUX UYBCTB, MBICJIEH, MOTUBOB U MOTPEOHOCTEH;

o oToOpaxaTb B peud (omucaHue, OOBSICHEHHE) COJACpPKAHUE COBEpPIIAEMbIX JEHCTBUA Kak B QopMe TpOMKOH
COIMAIM3UPOBAHHON pPeuH, Tak U B popMe BHYTPEHHEH pedH.

BblﬂyCKHI/IK MOJIYYUT BOSMOKHOCTD HAYIYUTHCH:

e YUUTHIBaTh U KOOPJAUHUPOBATH OTIMUYHBIE OT COOCTBEHHOMN MO3UIIMU APYTUX JIIOJIEH B COTPYIHUYECTBE;

e YUHTHIBATh pa3Hble MHEHUSI U UHTEPECHl U 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIHUIO;

¢ TOHMMATh OTHOCUTEJILHOCTh MHEHUHN U MIOJXO0/I0B K PEIICHUIO TPOOIEMBIL;

o TMPOAYKTHBHO paspeniaTb KOH(QIMKTHI HAa OCHOBE Y4Y€Ta MHTEPECOB M MO3ULIMNA BCEX YYACTHUKOB, MOUCKA U OIEHKU
aNbTEPHATUBHBIX CIIOCOOOB pa3pelieHns] KOH(DIMKTOB; JOTOBAPUBATHCS U MPUXOAUTH K O0IIEMY PEIIEHUI0 B COBMECTHOM
NEATEIbHOCTH, B TOM YHUCJIE B CUTYallMM CTOJIKHOBEHHUS HHTEPECOB;



o Opatrb Ha ce0s MHUIIMATHBY B OPraHU3AIMN COBMECTHOTO JIEHCTBUS (JI€JI0BOE JIUJEPCTBO);

¢ OKa3bIBaTh MOJJEPKKY U COACUCTBUE TEM, OT KOT'O 3aBUCHUT JIOCTUKEHUE 1IEJIM B COBMECTHOM JEATEIbHOCTH;

e OCYILECTBIIATh KOMMYHHUKATUBHYIO pe(ICKCHUIO KaK OCO3HaHWE OCHOBAaHUM COOCTBEHHBIX JIEUCTBUM U IEHCTBUI MapTHEPA,

e B IIpollecC€ KOMMYHHMKAllUU JIOCTATOYHO TOYHO, IOCJIENOBATEIbHO M IMOJIHO IepefaBaTh MapTHEPY HEOOXOIUMYIO
UH(GOPMAIUIO KAK OPUEHTHUP JIs TIOCTPOCHUS JEHCTBUS,

e BCTYNaTh B JIMAJOr, a TaKXK€ Yy4yacTBOBATh B KOJUIEKTUBHOM OOCYXXJIEHUU MpoOJieM, y4yacTBOBATh B JIUCKYCCHUHM WU
apryMEHTUPOBATh CBOIO MO3UIIMIO, BIAJETh MOHOJOTHYECKON M AMAIOrMYeckor (opmMaMu peyd B COOTBETCTBUU C
IrpaMMaTHYE€CKUMU U CUHTAaKCUYECKMMHU HOPMaMHU POJTHOTO SI3bIKA;

e CIEAOBaTh MOPAJBHO-3THUYECKHMM M ICHUXOJOTMYECKUM MpPUHIOUIAM OOILIEHHUS U COTPYJHUYECTBA HA OCHOBE
YBXUTEIBHOTO OTHOIICHUS K MapTHEPaM, BHUMAaHUS K JUYHOCTU APYroro, afeKBaTHOrO MEXJINYHOCTHOIO BOCIIPHUSATHA,
TFOTOBHOCTH aJIEKBaTHO PEarupoBaTh HA HYXKJIbI IPYTUX, B YACTHOCTU OKa3bIBaTh MOMOIIb U AYMOLIMOHAJIBHYIO MOJIEPKKY
napTHEPaM B MPOLECCE JOCTUKEHUS 00IIEH LIEIN COBMECTHOU AEATEIBHOCTH;

o ycrpauBaTh 3G(PEKTUBHBIE TPYNIOBBIE OOCYXJACHUS W OOecrneurBaTh OOMEH 3HAHUSIMU MEXKY YJIE€HAMH TPYMIbI JJIs
npuHATUS () (DEKTUBHBIX COBMECTHBIX PEIICHUM;

e B COBMECTHOH JESATENbHOCTH YETKO (POPMYIUPOBATH LIETU IPYIIbl U MO3BOJIATh €€ YYaCTHUKAM MPOSBIISATH COOCTBEHHYIO
SHEPTUIO IJIs1 JOCTUKEHUS 3TUX LIeIEH.

PeryasitTuBHbie

o CaMoCTOATENBHO ONpENENATh LEJH, 33/1aBaTh MApaMETPbl U KPUTEPUH, MO KOTOPBIM MOXHO ONPEACIUTh, YTO IENb
JTIOCTUTHYTA;

o OreHuBaTh MOCICACTBUS TOCTHIKCHHS TIOCTABACHHOM 1IN TS Ce0S1 M OKPYKAIOITUX JIFOCH;

o CraButh 1 popMynupoBaTH COOCTBEHHBIC 3a/1a4K B 00pa30BaTEILHOMN ACATESILHOCTH 1 KU3HEHHBIX CUTYaIUsX;

o OrmeHuBaTh pecypchl, B TOM YHCJIE BpeMs M Jpyrue HeMaTepHallbHbIE PECYpPChl, HEOOXOJIHUMBIC I JOCTHKCHUS
MOCTABJICHHOM paHee eI,

o BrwiOupates TyTh MOCTHXKEHUS 1ENH, TUTAHUPOBATH PEIICHHE TOCTABJICHHBIX 3a7a4, ONTUMU3UPYS MaTepUaIbHBbIC H
HEMaTEepUAIbHBIE 3aTPaThI;

o OpranuzoBbiBaTh 3(HEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX JIJIS TOCTUKEHUSI TOCTABICHHOM 11€11H;

o ConocTaBiaTh NOJYYEHHBIN pe3yibTaT AESTEILHOCTH C TOCTABICHHOW 3apaHee LETbIO.

Ilo3HaBare/ibHBIE



« Hckatp u HaxonuTh 00001IEHHBIE CITIOCOOBI PEIICHUS 33/1a4, B TOM YHCJIE OCYIIECTBISATh Pa3BEPHYThIM MH(POPMAILIMOHHBIN
MOKCK U CTaBUTh HA €r0 OCHOBE HOBBIE (YueOHBIC U MTO3HABATENIbHbBIC) 3a/1aUH;

o Kputnuecku oneHUBaTP W HMHTEPIPETUPOBATH MHGOPMAIMIO C PaA3HBIX MO3WIUN, pacrno3HaBaTb U (UKCUPOBATH
IPOTUBOpEYHs B ”HGOPMAIIMOHHBIX HCTOYHUKAX;

o Hcnone3oBaTh Pa3iindHbIC MOJICIIBHO — CXCMATHYCCKHC CpPCACTBA I IPCACTABICHUA CYHICCTBCHHBIX CBSI3€U H
OTHOIHGHHI;'I, a TaKKC HpOTI/IBOpC‘II/II\/'I, BBISIBJICHHBIX B I/IH(i)OpMaHI/IOHHI)IX HNCTOYHHKAX,
o Hcnone3oBaTh Pa3iIndHbIC MOICIIBHO — CXCMATHYCCKHC CpPCACTBA MJIA IPCACTABICHUSA CYIICCTBCHHBIX CBSI3CH M

OTHOIIICHUH, a TaK)Ke IPOTUBOPEUHIA, BBISIBJICHHBIX B MH()OPMALIMOHHBIX HCTOYHHUKAX;

o Haxomuts ¥ NpUBOINUTH KPUTHYECKHE APTYMEHTHlI B OTHOIIEHUM JEUCTBUU U CYKJIECHUM APYroro; CHOKOMHO M PAa3yMHO
OTHOCUTBCA K KPUTUYECKUM 3aMEUYaHUSIM B OTHOIIEHHH COOCTBEHHOIO CY)KIECHHs, pacCMaTpuBaTh HUX KaK PeECypc
COOCTBEHHOI'O Pa3BUTHS;

o BrixoauTts 3a paMku y4eOHOro IpeIMeTa U OCYLIECTBIATh LIeJIEHAPABIECHHBIN MOMCK BO3MOXXKHOCTH IIUPOKOTO MEepeHoca
CPEACTB U CIIOCOOOB JICHCTBUS;

o BroicTpauBath UHAMBUAYaIbHYIO 00pa30BaTEeNIbHYI0 TPAEKTOPUIO, YUWUTHIBAs OrPAHUYEHHUS] CO CTOPOHBI JIPYIHX
YYaCTHHKOB U PECYPCHBIE OTPAHUYCHMUS;

o MeHATh 1 yaepKUBATh pa3HbIE NO3NULINH B IIO3HABATEIBHOM JAEATEIBHOCTH.

KommyHuKaTUBHBIE

o OcCyniecTBIATh AEIOBYI0O KOMMYHHMKAIIMIO KaK CO CBEPCTHUKAMM, TaK M CO B3POCIBbIMH (Kak BHYTPH OOpa3oBaTEIbHOU
OpraHu3allii, TaK U 3a €€ MpejaesiaMu), MoA0UpaTh MAPTHEPOB VIS JEIOBOM KOMMYHHMKAIIMA UCXOMSl U3 COOOpaKeHUM
pPEe3yJIbTATUBHOCTH B3aUMOJICVCTBHS, & HE JINYHBIX CUMIIATHM;

o [Ilpu ocymecTBiennn TpynmnoBoii paboThl ObITH KaK PyKOBOAMUTENEM, TaK U YJICHOM KOMaHJbI B Pa3HBIX POJISX (T€HEpaTop
UJIeW, KPUTHUK, UCTIOTHUTENb, BEICTYNAOIINM, SKCIEPT U T.1.);

o KoopauaupoBath 1 BHITIONHITH padOTY B YCIOBUSIX PEATHBHOTO, BUPTYAIBHOTO U KOMOWHUPOBAHHOTO B3aMMO/ICHCTBUSI;

o Pa3BepHyTO, JIOTUYHO U TOYHO H3JaraThb CBOIO TOYKY 3PEHHUS C UCMHOJb30BAHUEM aJ€KBATHBIX (YCTHBIX U MHUCHMEHHBIX )
SI3BIKOBBIX CPECTB;

o Pacno3naBaTth KOH(JIMKTHBIE CUTyallUH W TIPEAOTBpaIiaTh KOH(MIUKTHI 10 UX aKTUBHOU (ha3bl, BRICTPAUBATH JICJIOBYIO U
o0pa3oBaTenbHyI0 KOMMYHUKAIINIO, N30€erasi IMYHbIX OIEHOYHBIX CYKICHHM.



IIpeaMeTHbIE Pe3YJbTAThI

B pe3yJabTaTe U3y4CHHUS y‘lEﬁHOFO npeameTa «MaTemaTuKa» Ha YPOBHE CPECAHETO oﬁmero 06p330BaHI/IHZ

Pasznea

|. BbIyCKHUK HAYYUTCSA

I11. BbinyCKHUK MOJYYHUT BO3MOKHOCTD
HAYYUTHCH

Llenu ocBoeHMs
npeaMera

J1J1s1 ICTIOJIb30BAaHUS B IIOBCEAHEBHOM JKU3HM U
obecrieueHUs BO3MOKHOCTH YCTICIITHOTO
IIPOJIOHKEHUS 00pa30BaHMS 10 CTICITUATBLHOCTSIM,
HE CBSI3aHHBIM C IIPUKJIAJHBIM HCIIOJIb30BAaHUEM
MaTE€MaTUKH

I[J'I?I Pa3BUTHA MBIIIJICHUA, UCITIOJIB30BAHUA B
HOBCGI[HGBHOﬁ JKM3HHU 1 00ecIieueHUs
BO3MOKHOCTH YCIICHIHOI'O ITPOJOJIKCHUA
06p330BaHI/IH I10 CIICOHAJIBHOCTAM, HC CBA3aHHBIM C
IMPUKIaIHbIM UCIIOJIb30BAHUCM MATCMATHKH

Tpe0oBanus k pe3yjabTaram

DJIEMEHTBI TEOPUU
MHOKECTB U
MaTeMaTUYECKOM
JIOTUKH

- OnepupoBaTh Ha 0a30BOM YPOBHE MOHATHUSIMHU:
KOHEYHOE MHOKECTBO, JIEMEHT MHOKECTBA,
MOIMHOKECTBO, MIEpeceueHre U 00bEUHEHUE
MHO>KECTB, YACJIOBbIE MHOKECTBA HA KOOPAUHATHOMN
IPSIMOM, OTPE30K, HHTEPBAJI,

- ONIEPUPOBATH Ha 0A30BOM YPOBHE MOHATUSIMU:
YTBEPKJICHUE, OTPULIAHUE YTBEPKICHUS, ICTUHHBIC
Y JIOKHBIE YTBEPKICHUS, IPUUNHA, CIEICTBUE,
YaCTHBIN CTy4yail 001Iero yTBEep KICHHUS,
KOHTPIPUMED;

- HaXOJIUTh NepeceYeHre U 00bETUHEHHUE IBYX
MHOECTB, MPEJICTABICHHBIX rpaduuecKu Ha
YUCJIOBOW IPSIMOW;

- CTPOUTH HA YMCJIOBOU MPSAMOM IMOJIMHOKECTBO
YUCJIOBOTO MHOXECTBA, 3aJaHHOE MTPOCTENIITUMU
YCIIOBUSIMU;

- pacro3HaBaTh JIOKHBIE YTBEPKACHUS, OIIIMOKH B

- OnepupoBaTh NMOHATHUAMU: KOHEYHOE MHOKECTBO,
AJIEMEHT MHOKECTBA, IOJAMHOKECTBO, IEPECECUEHUE
1 00BEMHEHUE MHOKECTB, YUCIOBBIE MHOKECTBA
Ha KOOPAMHATHOM IIPSMOM, OTPE30K, MHTEPBAJL,
IIOJIYUHTEPBaJ, IPOMEKYTOK C BBIKOJIOTOM TOYKOM,
rpaduyeckoe npeacTaBieHue MHOKECTB Ha
KOOPJMHATHOM MJIOCKOCTH;

- OIIEpUPOBATH IOHATUSAMHU: YTBEPKICHHUE,
OTPULIAHUE YTBEPIKICHUS, ICTUHHBIC U JIOKHBIC
YTBEPKICHUS, IPUUYNHA, CIICICTBUE, YACTHBIN
city4ail oOLIero yTBepKaeHus, KOHTPIPUMED;

- IPOBEPATH NPUHAJICKHOCTD DJIEMEHTA
MHOXECTBY;

- HAXOJIUTh MepeceyeHue U 00bEAMHEHHUE
MHOYECTB, B TOM YHCJIE MTPEICTABICHHBIX
rpaguyecKy Ha YUCIOBOM NPSIMON U Ha
KOOPJAWHATHOM IJIOCKOCTH;




PACCYXKJICHUSAX, B TOM YHUCJIE C UCTIOJIb30BAHUEM
KOHTPHPUMEPOB.

- IPOBOAUTD JOKA3ATCIIBHBIC PACCYIKACHUA IJIA
000CHOBaHMS HCTUHHOCTH YTBep)K,HCHHﬁ.

B noBcenHEeBHOM KU3HU U NIPU U3YYECHHUH IPYTHX
IPEAMETOB:

- ICTI0JIb30BaTh YKCIIOBBIE MHOXKECTBA Ha
KOOPAWHATHOM NPSIMOM JJIsS ONUCAHUS PEATBHBIX
MPOLIECCOB U SIBJICHUI;

- IPOBOAUTH JIOTUYECKUE PACCYKICHUS B
CUTYyaIUsX ITOBCEAHEBHOM KU3HU

B noBcenHeBHOM )KU3HU U NPU U3YyYECHHUH IPYTUX
PEAMETOB:

- ICTI0JIb30BATh YHCIIOBBIE MHOYKECTBA Ha
KOOPJMHATHOW MPSIMOU M HA KOOPJUHATHOMN
IJIOCKOCTH ISl ONTMCAHUS PEAIbHBIX NPOLIECCOB U
SIBIICHUI;

- IPOBOAMUTH JIOKA3aTEIbHbBIC PACCYK/ICHUS B
CUTYyaIUsIX MTOBCEAHEBHOM KWU3HU, NPU PEIICHUU

3a/a4 U3 APYrux NpeMeTOB

Hucia u BeIpaXeHUst

- OHGpI/IpOBaTB Ha 0a30BOM YPOBHC IIOHATUAMU:

L€JI0€ YUCIIO, AETUMOCTh YHCET, OOBIKHOBEHHAs
IpoOb, AecATUUHAs APpoOb, pallMOHAIBHOE YNCIIO,
pUOIMKEHHOE 3HAYEHUE YNCa, YacTb, 10,
OTHOUIEHUE, MPOLEHT, MOBBILIEHUE U TOHUKEHUE
Ha 33JJaHHOE YHCJIO MIPOLEHTOB, MacIITA0;

- ONIEpUPOBATh HAa 0A30BOM YPOBHE NOHATHAMMU:
norapuM yucia, TpPUroHOMeTprIecKas
OKPY>XHOCTB, I'pajlyCHas Mepa yria, BeJIM4YMHA yTIIa,
3aIaHHOTO TOYKOM Ha TPUTOHOMETPUYECKOU
OKPYXHOCTH, CHHYC, KOCUHYC, TAHT€HC U KOTAaHT€HC
YIJI0B, IMEKOLIUX POU3BOJIBHYIO BEJIUYHHY;

- BBITIOJTHATH apu(MeTHYecKue NeUCTBUS C LEIbIMU
Y PallMOHAJIBHBIMU YHCIIAMU;

- BBITIOJTHSTH HECIIOJKHBIE MPEOOPa30BaAHUS
YHUCJIOBBIX BBIPAXEHUH, COAEPKAILNX CTENEHU
qucel, JM00 KOPHU U3 YUCE, TU00 Jorapru@Msl
YHCEJL;

- CBOOOTHO OTIEpUPOBATH MOHATUIMH: 1IEJI0€
YUCIIO, ICIUMOCTD YKCell, 0OOBIKHOBEHHAsI IpO0b,
JecsTUYHAs Ip0oOb, pallMOHAIBHOE YHUCIIO,
NpUOIMXKEHHOE 3HAUYCHHUE YHCIIa, YaCTh, JOJI,
OTHOUIIEHHE, MPOLICHT, MTOBBIIICHUE U IIOHWKEHUE
Ha 33/ITaHHOE YMCJIO MTPOIICHTOB, MACIITa0;

- IPUBOJUTH IPUMEPHI YHCEII C 38JaHHBIMU
CBOMCTBaMU JICIMMOCTH;

- ONIEpUPOBATH MOHATUSAMU: JIOTapu(pM Yucia,
TPUTOHOMETPHUYECKAST OKPY>KHOCTh, PaJlUaHHas U
rpaJycHas Mepa yriia, BEJUYMHA YIJia, 3aJaHHOTO
TOYKOW HA TPUTOHOMETPUUECKOU OKPYKHOCTH,
CHHYC, KOCUHYC, TAHT'€HC U KOTAHI'€HC YTJIOB,
VMMEIOIINX MPOU3BOJIbHYIO BEJIUYUHY, YUCIIA € U;

- BBITIOJTHATH apu(PMETHIECKUE ACUCTBUS, coueTas
YCTHBIE U TUCbMEHHBIE TPUEMBI, IPUMEHSS TTPU
HEO0OXOJIMMOCTH BBIUHCIUTENIbHBIC YCTPOUCTBA;

- HAXOJIUTh 3HAYEHUS KOPHS HATYpaJbHOU CTEICHH,




- CpaBHUBATh PALlMOHAJILHBIE YKCIIA MEX]LY COOOMH;

- OLICHUBATh U CPAaBHUBATH C PAIMOHAIBHBIMU
YUCJIAMHU 3HAYEHUS LEJIbIX CTENEHEN YnCell, KOpHEN
HATypaJIbHOH CTENEHU U3 YHCE, Torapru(MoB
YHUCEIl B IPOCTHIX CIIy4asiX;

- n300paxaTh TOYKAMH HA YUCJIOBOM MPSIMOM LIEJIbIE
Y pallOHAJIbHBIC YUCIIA;

- n300paxaTh TOYKAMH HA YUCJIOBOM MPSIMOM LIEJIbIE
CTEIIEHU YHCEJI, KOPHU HATYPaJIbHOMN CTEIICHU U3
quCell, JIOTapu(pMBbl YHCEI B IPOCTHIX CIyYasx;

- BBIIIOJIHATH HECIIOKHBIE TPEOOPa30BaHUS LIETIBIX U
IPpOOHO-pallMOHANIBHBIX OYKBEHHBIX BBIPAKEHUM;

- BBIP@)KaTh B IPOCTEUIINX CIIy4asiX U3 PAaBEHCTBA
OJIHY IIEpEMEHHYIO Yepe3 IpYyTrue;

- BBIYHCIIATH B IPOCTBIX CIy4YasX 3HAYECHUS
YHUCJIOBBIX U OYKBEHHBIX BBIPAXKEHUH, OCYIIECTBIISISA
HE0OXOAMMBIE MOACTAHOBKU U IPE0Opa30BaHUs;

- n300pakaTh CXEMAaTUYECKH YIOJl, BEJIMUHUHA
KOTOPOTO BBIpaXX€Ha B rpaaycax;

- OLICHMBATh 3HAKU CUHYCa, KOCUHYCA, TAHI'€HCAa,
KOTAHT€HCA KOHKPETHBIX YTJIOB.

CTENEHHU C PallMOHAJIBHBIM I10Ka3aTelIeM,
norapudma, uCIosb3ys NpU HEOOXOUMOCTH
BBIYHCIIUTEIbHBIE YCTPOUCTBA,

- TI0JIB30BATHCSI OLICHKOM U IMTPUKUAKOMN IIPU
IPaKTUYECKHUX PACUETaX;

- IPOBOMTH 110 U3BECTHBIM (hOpPMYJIaM U IpaBHIaM
npeodpazoBaHusi OYKBEHHBIX BBIPAXKEHUH,
BKJIIOYAIOITUX CTENICHHU, KOPHHU, JIOTapu(MBbI U
TPUTOHOMETpUUYECKUE (QYHKIINH;

- HaXOJUTh 3HAUYEHHUS YHCIOBBIX U OYKBEHHBIX
BBIPQXEHU, OCYIIECTBIISII HEOOXOIUMBIE
IOJICTAHOBKH U NMPpeoOpa3oBaHMs;

- 1300paXkaTh CXEMaTHUYECKH yTOJI, BEJIMYHHA
KOTOPOTO BBIPAKEHA B rpajycax WIN paJuaHax;

- MCTI0JIb30BATh NP PELLICHUH 33]1a4 TaOJIUYHbIE
3HAYEHHsI TPUTOHOMETPUYECKUX (PYHKIUI YTIIOB;

- BBINIOJIHATH MEPEBO/]] BETUYHMHBI yTria U3
paguaHHO Mephl B TPAAYCHYIO U 00paTHO.

B noBcenHeBHOM )KU3HU U NIPU U3YYECHHUU IPYTUX
y4eOHBIX MPEIMETOB:

- BBINOJIHATH BBIYMCIICHUS [IPU PEIICHUU 33/1a4
NPAKTUYECKOTO XapaKTepa;

- BBINOJIHATH IPAKTUYECKUE PACUETHI C
MCIOJIb30BaHUEM TPU HEOOXOJUMOCTH CIPABOYHBIX
MAaTEPHUAJIOB U BBIYNUCIIUTEIBHBIX YCTPOUCTB;

- COOTHOCUTD pPeajIbHbIE BEJINYNHBI,
XapaKTEPUCTHKU OOBEKTOB OKPYKAIOIIEr0 MUpPa C

B noBcenHEeBHOM KU3HU U NIPU U3YYEHHUH IPYTUX
y4eOHBIX MPEAMETOB:

- BBIINOJIHATH ICMCTBUS C YACIOBBIMU JaHHBIMH IPH
pPELIEHNH 3a7a4 MIPAKTUYECKOr0 XapaKTepa U 3a/1a4
U3 Pa3IMYHBIX 00JacTel 3HaHUM, UCIIONIb3YS IIPU
HEOOXOMMOCTH CIPAaBOYHbIE MAaTEPUAIIbI U
BBIYMCIIUTEIBHBIE YCTPONCTBA,;

- OLICHUBATh, CPABHUBATH U UCII0JIb30BATH IIPH
PELIEHNN MPAKTUYECKUX 3a7a4 YUCIIOBbIC 3HAYECHUS




UX KOHKPETHBIMU YHUCIIOBBIMUA 3HAYCHUSAMU;
- CII0JI30BaTh METOIbI OKPYTJICHHUS,
NpUOKEHUS U MPUKHUJIKY TIPU PEIICHUN
IIPAKTUYECKUX 3a/1a4 [TOBCETHEBHOM KU3HU

pealbHBIX BETUYHH, KOHKPETHBIC YHCIIOBBIE
XapaKTEPUCTUKU OOBEKTOB OKPYKAIOIIETO MUpa

YpaBHeHUs u
HEpaBEHCTBA

- PemaTe nuHeliHbIe ypaBHEHMS U HEPABEHCTRBA,
KBaJpaTHbIC YPAaBHCHUS;

- pemiath JorapupMuiecKkue ypaBHeHus Buaa loga
(bx + ¢) = d u mpocreiimue HepaBeHCTBA BUa loga
X <d;

- permaTh nmoka3aTeabHbIC YpaBHEHUS, BUIa abx+c¢ =
d (rne d MOXHO TIPEJCTaBUTH B BUJI€ CTETICHU C
OCHOBAaHHEM a) U MIPOCTEHUIIIE HEPAaBEHCTBA BHJIA ax
<d (rme d MOXXHO TIPEJICTaBUTh B BUJIE CTEIICHH C
OCHOBaHHEM a);

- IPUBOJIUTH HECKOJILKO MPUMEPOB KOPHEH
IPOCTEUIIIEr0 TPUTOHOMETPUUECKOTO YPaBHEHUS
BHJIa: SIn X =a,cos X =a,tgx=a,ctgXx =a, raea -
Ta0JIMYHOE 3HAYEHUE COOTBETCTBYIOIIEH
TPUTOHOMETPUUCCKON (yHKITUH.

- PemaTp panmoHanbHbIe, NOKa3aTENbHBIE U
JorapuMUYECKUE YpaBHEHUS U HEPABEHCTBA,
IpOCTENIINE UPPALMOHAIBHBIE U
TPUTOHOMETPUUYECKHUE YPAaBHEHNS, HEPABEHCTBA U
UX CHUCTEMBI;

- HCTI0JIb30BAaTh METO/bl PEIICHUS YPABHEHUI:
IIPUBEJICHHUE K BUY "TIPOU3BEICHUE PABHO HYJIIO"
WM ''YaCTHOE PAaBHO HYJIO', 3aMEHA NEPEMEHHBIX;
- ACII0JIb30BaTh METOJ UHTEPBAJIOB IS PELICHUS
HEPABEHCTB;

- HCIOJIb30BaTh IrpauyecKuil MeToA sl
NpUOIMKEHHOTO PEIIeHUs] YPaBHEHUH U
HEPABEHCTB;

- 1300paXkaTh HA TPUTOHOMETPUUYECKOI
OKPYKHOCTH MHOECTBO PELIEHUN MPOCTEUIINX
TPUTOHOMETPUUYECKUX YPAaBHEHUN U HEPABEHCTB;

- BBITIOJIHATH OTOOpP KOPHEN YpaBHEHHM WU
pelIeHnil HEPaBEHCTB B COOTBETCTBUU C
JOTIOJTHUTEIbHBIMU YCIOBUSIMU M OTPAHUYEHUSAMH.

B noBceqHEBHOM KU3HU U IIPU U3YYEHUU APYTUX
IIPEIMETOB:

- COCTABJIATH U PELaTh YPABHEHUSA U CUCTEMBI
YPaBHEHUN IPU PELICHUN HECIOKHBIX
IIPAKTUYECKUX 3a/1a4

B noBcegHeBHOM KU3HU U IIPU U3YYEHUU APYTUX
y4eOHBIX MPEAMETOB:

- COCTaBJIATh U pelllaTh YPABHEHUS, CUCTEMBbI
YPaBHEHUW U HEPABEHCTBA IIPU PELICHUH 3a/1a4
JOPYTUX y4eOHBIX MPEIMETOB;

- UCIIOJIb30BaTh YPABHEHUS U HEPABEHCTBA JUJIA
IIOCTPOCHMS U UCCIEA0BAHUS POCTEUILINX




MaTEMaTUYECKUX MOJIEIICH PEAJIbHBIX CUTYallUl WU
IIPUKJIAJHbBIX 3a7a4;

- YMETb UHTEPIPETUPOBATH MTOIYYEHHBIN IIPU
pELICHNH YPaBHEHUS, HEPABEHCTBA MUJIN CUCTEMBI
pE3yJIbTaT, OLIEHUBATh €0 MPABIONOA00HE B
KOHTEKCTE 3aJaHHOM pEAIbHOW CUTYalluU WU
IIPUKJIATHOM 3a/1a4H

DOyHKIMU

- OnepupoBaTh Ha 6a30BOM YpOBHE TOHATUSMHU:
3aBUCUMOCTh BEJIMYHH, (DYHKIIMS, APTYMEHT U
3HaYeHue (QyHKIMU, 00JIaCTh ONpECICHUS U
MHOKECTBO 3HAUEHUI (QyHKUIUHU, Tpaduk
3aBUCUMOCTH, rpaduK PyHKIUU, HYJIU QYyHKLINH,
IPOMEKYTKHU 3HAKOIIOCTOSIHCTBA, BO3pACTaHUE Ha
YHCJIOBOM ITPOMEXYTKE, yObIBAHUE HA YUCIIOBOM
IPOMEXYTKe, HauOobllee 1 HauMEHbIIee
3HayeHue (PYHKIMU HA YUCIIOBOM IIPOMEXKYTKE,
nepuoanyeckas QyHKIUs, IEPUOTI;

- OTIepUpPOBATh HAa 0a30BOM YPOBHE MOHATUSIMMU:
npsiMast 1 oOpaTHast MPONOPLUOHAIBHOCTb
JTUHENHAas, KBaJApaTuyHas, Jjorapupmudeckas u
MoKa3aTesbHask PyHKIUU, TPUTOHOMETPUYECKUE

byHKIMY;

- pacnio3HaBaTh rpauKy 3JEMEHTAPHBIX (QYHKIIHMN:

npsIMOM 1 00paTHOM MPOMOPLIUOHATBHOCTH,
JMHENHOM, KBaIpaTUUHOM, JIorapuMUUECKOn 1
MOKa3aTeIbHON (DYHKIIHM, TPUTOHOMETPHUUECKUX
byHKINH];

- COOTHOCHUTD Tpa(UKU FII€MEHTAPHBIX (PYHKITUH:
MPSIMOI 1 0OPATHON TTPOTIOPIIMOHATIEHOCTH,
JTUHEHHOM, KBaPaTUIHOM, TIOTapu(MHUIECKON U

- OnepupoBaTh NOHIATHIMU: 3aBUCUMOCTb BEJIMYNH,
(GyHKLHMS, apTyMEHT U 3HayeHue (QyHKIHUH, 00J1acTh
onpeaeeHus] U MHOKECTBO 3HAYCHUU (DYHKITUH,
rpauk 3aBUCUMOCTH, rpaduK QyHKIUU, HYJIU
(yHKUIMU, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,
BO3pacTaHUE Ha YHCIOBOM MPOMEXYTKE, yObIBaHHE
Ha YKCJIOBOM MPOMEXKYTKE, HAUOOJIbLIEE U
HauMEHbIlIee 3HaYeHHE (PYHKLIUU Ha YUCIOBOM
IpOMEXYTKe, epuoanyecKkas QyHKIus, epUo/,
YeTHas U HeueTHas QyHKIUY;

- OIIEpUPOBATH MOHATUSIMHU: MIpsiMasi U 0OpaTHas
IPONOPLMOHAIIBHOCTb, JINHEWHASI, KBaPATUYHAs,
aorapudMuyecKas v nokazareiabHas (yHKLINH,
TPUTOHOMETPHUUECKUE (PYHKIINU;

- ONIPeNEeNATh 3HaueHne (PYHKIMU MO 3HAUCHHIO
aprymMeHTa IpH pa3jIMyHbIX crioco0ax 3adaHus
dynxumy;

- CTPOUTH rpadMKu U3yUYEHHBIX (PYHKIUH;

- ONKCHIBATh MO IrpapuKy U B MPOCTEUIINX CIydasx
1o GopMyJie MOBEICHNE U CBOMCTBA (YYHKIIHA,
HAXOJUTh 10 rpaduKy QYHKIIMH HAHOOIBIINE U
HAaUMEHbIIME 3HAYECHUS;

- CTPOUTH 3CKU3 Tpaduka QyHKINH,




MOKa3aTeNbHON (QYHKITHI, TPUTOHOMETPHUECKUAX
GyHKIHH ¢ hopMynamMu, KOTOPBIMHA OHH 3a/1aHBI;
- HaXOJIUTH IO TpaduKy MPUOTMKEHHO 3HAYCHUS
(GYHKIIUY B 3aTaHHBIX TOYKAX;

- OTPEJIENATH 0 TpauKy CBONCTBA PYHKITUH
(HyH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA,
MIPOMEXKYTKH MOHOTOHHOCTH, HAMOOJIBIIINE U
HAaWMCHBIIE 3HAYCHUS U T.I1.);

- CTPOUTH ICKU3 Tpaduka GyHKIINH,
yJIOBJIETBOPSIOLIEH IPUBEACHHOMY Ha0Opy
yCIIOBUM (ITPOMEKYTKH BO3pacTaHusl/yObIBaHUS,
3HauYeHHUE (PYHKIIMM B 33JJaHHOM TOYKE, TOUKH
AKCTPEMYMOB H T.11.).

yIOBJIETBOPSIOIIEH IPUBEACHHOMY HA0Opy
yCJIOBHUH (IIPOMEXYTKH BO3paCTaHUs/yObIBAHUS,
3HaYeHUE (PYHKIINH B 3a/IaHHOM TOUKE, TOUKH
AKCTPEMYMOB, ACUMIITOTHI, HYJIH (DYHKIIMU U T.11.);
- pemaTh ypaBHEHUS, MPOCTEUIITNE CUCTEMBI
ypaBHEHUH, UCTIONb3ysI CBOMCTBA (QYHKIIUN U UX
rpauKoOB.

B noBceHEBHOM KU3HU U IIPU U3YYECHUH IPYTUX
IPEIMETOB:

- OTIPEIEIIATH 0 rpadrKaM CBOMCTBA pealbHbIX
IIPOLIECCOB U 3aBUCUMOCTEN (HanOoJIbIne u
HauMEHBIIME 3HAYEHUsI, IPOMEKYTKH BO3PACTaAHUS
1 YOBIBaHHUS, IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA U
T.IL.);

- UHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE
KOHKPETHOM NIPAaKTUYECKON CUTyallun

B noBceaHeBHOM KU3HU U NIPU U3yYEHUU IPYTUX
y4eOHBIX MPEAMETOB:

- OIPEIEINATH MO rpadrKaM U UCIONb30BaTh JIsI
pElIeHUs] MPUKIIAIHBIX 3a]]a4 CBOICTBA pealbHbIX
MPOIIECCOB U 3aBUCUMOCTEN (HauOoJIbIIne U
HauMEHbIIIKE 3HaYCHUSI, IPOMEKYTKH BO3paCTaHUS
U yObIBaHUSA (PYHKIIMH, TIPOMEKYTKH
3HAKOMOCTOSHCTBA, ACUMIITOTBI, IEPUOJT U T.11.);

- HHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE
KOHKPETHOM MPAKTUYECKON CUTYALINH;

- OIIpeneNsATh Mo rpadukam NpocTerIme
XapaKTEPUCTUKU TIEPUOJUYECKUX MPOLECCOB B
OHMOJIOTHH, SKOHOMHKE, MY3bIKE, PAIUOCBSI3U U JIp.
(ammuIuTyna, Nepyuos v T.1.)

DJIIEMEHTHI
MaTEMATUYECKOTO
aHajan3a

- OnepupoBaTh Ha 0a30BOM YPOBHE MOHATUSIMHU:
pou3BOAHAas PYHKIIMH B TOUKE, KacaTelabHAas K
rpaduky GyHKIIUU, TPOU3BOIHAS (PYHKITUY;

- OnepupoBaTh NOHITUSIMU: TPOU3BOIHAS (PYHKIIUU
B TOUKE, KacaTelbHas K rpaduky pyHKIHUH,
IPOU3BOIHAS (PYHKITUH;




- OTIPEENIATh 3HAYCHUE MPOU3BOIHON PYHKIINU B
TOUKE 10 U300PAKEHUIO KacaTelbHOM K IrpaduKy,
IIPOBEJICHHON B 3TOW TOYKE;

- pelaTh HECJIOKHBIE 3a/1a4M Ha IPUMEHEHUE CBSI3U
MEK]1y TPOMEKYTKAMH MOHOTOHHOCTH U TOYKaMH
sKCcTpeMyMa QyHKIUH, C OTHON CTOPOHBI, U
IIPOMEXKYTKAMH 3HAKOTIOCTOSIHCTBA U HYJISIMH
MIPOU3BOHON 3TOU (DYHKIUH - C APYTOIl.

- BBIUUCIIATH POU3BOIHYIO OJTHOYJICHA,
MHOT'OYJIEHa, KBaJIpaTHOTO KOPHS, TIPOU3BOTHYIO
CYMMBI (DYHKIIHIA;

- BBIYHCIISTH MPOU3BOIHBIE dJIEMEHTAPHBIX
(GYHKIMI 1 UX KOMOWHAIUH, UCTIONb3YS
CIPaBOYHBIC MaTEPUAIIBI;

- KCCJIeIOBATh B MPOCTEHUIINX CaydasX QyHKIUU Ha
MOHOTOHHOCTb, HaXOJUTh HAUOOJBIINE U
HauMEHbIINE 3HaYeHUs PYHKLIUNA, CTPOUTH rpapUKu
MHOTOYJICHOB U MPOCTEHIINX pallMOHATIBHBIX
(YHKIIMI ¢ UCIIOJIb30BaHUEM ammapara
MaTeMaTHYECKOI0 aHaJIn3a.

B noBcenHeBHOM KW3HU U NIPU U3YYECHHUH IPYTHX
PEAMETOB:

- IOJIB3YSICh TpaprikaMu, CPaBHUBATH CKOPOCTH
BO3pacTaHus (poCTa, MOBBILICHUS, YBEIIUUCHUS U
T.I1.) UJIM CKOPOCTU yObIBaHUS (T1aJI€HUsI, CHUKECHUS,
YMEHBILICHUS U T.I1.) BEJIMYUH B PEATIbHBIX
nporeccax;

- COOTHOCHUTH IpadKu peabHBIX MPOIECCOB U
3aBUCUMOCTEH C UX ONMUCAHUSMHU, BKIIFOUAIOITUMHU
XapaKTePUCTUKU CKOPOCTU M3MEHEHHUS (OBICTPHIi
POCT, TUIABHOE TTOHUKEHUE U T.I1.);

- UCTIOJIb30BaTh rpaUKy peaabHbIX MPOIECCOB IS
pelIeHus] HECIIOXKHBIX MPUKIIATIHBIX 3a71a4, B TOM
YHUCJIe OMPENesis 1Mo rpaduKy CKOpoCTh Xoa
nporecca

B noBcenHeBHOM KU3HU U NIPU U3YUYECHUU APYTUX
y4eOHBIX NMPEAMETOB:

- penaTh NPUKIAIHbIE 3a]]a4K U3 OMOJIOTHH,
(bU3UKY, XUMHUH, SKOHOMUKH U JPYTUX MPEIMETOB,
CBSI3aHHBIE C UCCIIEIOBAHUEM XapaKTEPUCTUK
peabHBIX TPOIECCOB, HAXOXKACHIUEM HAOOIBIITNX
Y HaMEHBIIUX 3HAYEHU, CKOPOCTU U YCKOPEHHUS U
T.I0.;

- UHTEPIPETUPOBATH MOJYYCHHBIE PE3YJIbTAThI

Crarucrtuka u Teopus
BEPOSATHOCTEM, JIOTHKA
¥ KOMOMHATOpHKA

- OnepupoBaTh Ha 0a30BOM YPOBHE OCHOBHBIMU
OnKcaTeNIbHBIMU XapaKTEePUCTUKAMU YHCIOBOTO
Habopa: cpefiHee apuPpMeTHIeCKoe, MeIuaHa,

- Umeth MpeACTaBJICHUC O JUCKPCTHLIX 1
HCTIPCPLIBHBIX CquafIHBIX BCINYHNHAaX U
PaCpCaACICHUAX, O HC3aBUCHUMOCTH CquaﬁHBIX




HauOoJbllIee U HAUMEHbIIEEe 3HAUECHUS;

- OIIEpUPOBATH HA 0a30BOM YPOBHE MOHATHSIMMU:
4acTOTa U BEPOSITHOCTh COOBITHSL, CITy4alHbIN
BBIOOD, OTIBITHI C PABHOBO3MOYKHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMU;

- BBIYUCIISITh BEPOSATHOCTU COOBITUI HA OCHOBE
ITOZICYETA YU CIIA UCXOIOB.

BEJINYMH;
- AMETH NPEJCTABICHUE O MATEMAaTHYECKOM
0’KMJIAHUU U JUCIIEPCUN CITyYalHBIX BEJINYNH;

- UIMETH MIPEACTABICHHE O HOPMAJIbHOM
pacrpeneneHny U MPUMEPax HOPMaJIbHO
pacIpeneIeHHbIX CIIy4YalHbIX BEIUYMH;

- [IOHUMATh CyTh 3aKOHA OOJIBIINX YHCET U
BBIOOPOYHOT'O METO/Ia U3MEPEHUSI BEPOSITHOCTEI;

- IMETh IPEJCTaBICHNUE 00 YCIOBHOW BEPOATHOCTH
Y O IOJIHOM BEPOSATHOCTHU, IPUMEHSATH UX B
pELIECHNUHN 3a1aY;

- UMETH IIPEICTABICHUE O BAXKHBIX YACTHBIX BUIAX
paclpeeneHui U IPUMEHATh UX B PELICHUH 3a/a4;
- UIMETBH IIPEACTABICHUE O KOPPEIALUHU CIIyYalHbIX
BEJINYVH, O JIMHEMHON PETPECCHH.

B noBcegHEBHOM KU3HU U NPU U3YYEHUU APYTUX
IPEAMETOB:

- OLICHUBATh U CPABHUBATH B ITPOCTHIX CIy4daAsIX
BEPOSITHOCTU COOBITUIN B pPEaIbHON KU3HH,

- YUTaTh, COMOCTABIIATH, CDABHUBATD,
WHTEPIPETUPOBATH B MPOCTHIX CIyYasiX pPeajbHbIC
JaHHBIE, MIPEACTABICHHbBIEC B BUJI€ TA0JIMII,
auarpaMm, rpadukoB

B noBcegHEBHOM KU3HU U NIPU U3YYEHUU APYTUX
IIPEIMETOB:

- BBIYUCIISTH WM OIIEHUBATH BEPOSITHOCTH COOBITHIA
B pE€aJIbHOM KHW3HH;

- BRIOMPATh MOJXOASIINE METObI MPEICTABICHUS U
00pa0OTKH TaHHBIX;

- YMETh pElIaTh HECIIOKHBIC 33]]a41 HA IPUMEHECHUE
3aKOHa OOJIBIINX YKCEI B COLIUOJIOTHH,
CTpaxOBaHUU, 3/IPAaBOOXPAHEHUH, 00ECTICYCHU
0€30IMaCHOCTH HACEJICHUS B UPE3BhIYAMHBIX

CUTyaluAX

TekcToBbIC 3a1a4u

- PemiaTh HECJIOKHBIE TEKCTOBBIC 3a/1a4M Pa3HbIX
THUIIOB;
- AaHAJIM3UPOBATH YCIIOBUE 3a7auu, IIPU

- PemaTe 3amaun pasHbIX THUIIOB, B TOM YHCIIE
3a71a4¥ MOBBIILIEHHOW TPYAHOCTH;
- BBIOMpaTh ONTUMAJIbHBIN METO]T PEIlIeHUs 3a4auu,




HEOOXOIMMOCTH CTPOUTD JUISI €€ PEIICHUS
MaTEMaTHYCCKYIO MOJICIIb;

- IOHUMATh W UCIOJIb30BATh IS PEIICHHS 339K
nH(}OpMaIIo, TIPEICTABICHHYIO B BUIE TEKCTOBOM
¥ CUMBOJIBHOM 3aITUCH, CXEM, TAOJIHII, JUATPaAMM,
rpaduKoB, PUCYHKOB;

- IEHCTBOBATH T10 AITOPUTMY, COJIEPIKAIEMYCS B
YCJIOBHH 3a/1a4H;

- UCTIOJIb30BAaTh JIOTHUECKUE PACCYKACHUS MPU
pelieHun 3a1a9u;

- paboTaTh ¢ U30BITOYHBIMHU YCIOBUSMHU, BBIOUpAs
u3 Bcell nHpopMaruu, TaHHbIC, HEOOXOUMBIC JIJIs
pelieHus 3a1auu;

- OCYIIIECTBIISATh HECIOKHBIN TTepeOdop BO3MOXKHBIX
pEIIeHM, BRIOMpas U3 HUX ONTUMAJIBHOE TI0
KpUTEpHUsIM, CHOPMYITUPOBAHHBIM B YCIIOBHH,

- aHAJIM3UPOBATh U UHTEPIPETUPOBATH TIOJTyUCHHBIE
peIIeHUs B KOHTEKCTE YCIIOBHSI 3a71a4H, BHIOUPATH
pEIICHMS, He MPOTHBOPEUAIIIE KOHTEKCTY;

- pemaTh 3aJa4i Ha pacyeT CTOUMOCTH MOKYIIOK,
YCIIyT, TIOE3/I0K U T.I1.;

- pelaTh HECJIOXKHBIC 3a/1auH, CBSI3aHHBIC C
JIOJICBBIM y4acTHEM BO BJIaJeHUU (PUPMOH,
IpEANPUATHEM, HEIBUKUMOCTBIO;

- pemath 3a7a49M Ha IPOCTHIC MTPOIICHTHI (CHCTEMBI
CKHJIOK, KOMHUCCHH) M Ha BBIYMCIICHUE CIIOKHBIX
MIPOIICHTOB B PA3JIMYHBIX CXeMaX BKJIAJIOB,
KPEIUTOB M UITOTEK;

- pemaTh MPakKTHYECKUE 3a]1a4u, TPEOYIOIIHe
WCIIOJIb30BAHUS OTPUIIATEIILHBIX YUCEN: Ha

paccMaTpuBasl pa3IuIHbIC METOIBI;

- CTPOMTH MOJICIb PEIICHUS 3a/1a4H, IIPOBOIHTH
JI0OKa3aTeNIbHbBIE PACCYKICHHUS;

- pemaTh 3a7a4n, Tpedyromue nepedopa BapuaHToOB,
IIPOBEPKH YCIOBHi, BRLIOOPA ONTUMATILHOTO
pe3ynbTaTa;

- aHAJIM3UPOBATh U HHTEPIPETUPOBATH PE3YIHTATHI
B KOHTEKCTE YCJIOBHS 3a]]a4M, BRIOUPATh PEIICHNUS,
HE MTPOTUBOPEYAIINE KOHTEKCTY;

- IEPEBOINTH TIPH PEIICHHUH 3a71a4u HH(POpMAIIHIO
U3 OJTHON (hOPMBI B APYTYIO, UCIIOIB3YS MPU
HEOOXOJMMOCTH CXEMBI, TAOIHIIbI, IpadUKH,
JTUarpaMMBbl;




OIpeIeTICHNE TeMIIepaTyphl, Ha OIpe/IeIICHIE
TIOJIO’KEHHSI Ha BPEMEHHOM OCH (10 HaIei Spbl 1
MoCJIe), Ha JIBIDKEHUE JICHEKHBIX CPEJICTB
(mpuxop/pacxon), Ha OTpeIeTiCHUE
TJTyOUHBI/BBICOTHI | T.IL.;

- UCTIOJIH30BATh MOHSATHE MacIITada Jyist
HAXOXKJICHHUS PACCTOSIHUH ¥ JUIMH Ha KapTax,
IUTaHAX MECTHOCTH, TTAaHAX TIOMEIICHUH,
BBIKpOIKaxX, MpU paboTe Ha KOMITBIOTEPE U T.I1.

B noBceqHEeBHOM JKU3HU U TIPH U3YYEHUU IPYTHUX
HPEAMETOB:

- pemaTh HECIIOKHBIC IPAKTUYECKHE 3aauH,
BO3HHKAIOIINE B CUTYalIUsX [TOBCEIHEBHON KU3HU

B noBcenHeBHOM )KU3HU U NPU U3YUYECHHUU IPYTUX
PEAMETOB:

- peraTh MPaKTUYECKUE 3a]]a4M U 3a7a4U U3 IPYTUX
pEAMETOB

I'eomerpus

- OnepupoBaTh Ha 6a30BOM YpOBHE OHATUSMMU:
TOYKa, MPsAMasi, IJIOCKOCTh B IPOCTPAHCTBE,
NapaJJIeNbHOCTh U MEPIEHANKYIIIPHOCTD NPSIMBIX U
IJIOCKOCTEH;

- pacrio3HaBaTh OCHOBHBIE BU/Ibl MHOTOI'PaHHUKOB
(mpu3ma, nupaMua, NpSIMOYTOJIbHBIN
napasuiesienunes, Kyo);

- n300paxkaTh U3ydaemble (PUTyphI OT PYKH U C
OPUMEHEHUEM TIPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB;

- Ie71aTh (BBIHOCHBIE) MJIOCKUE YEPTEXKHU U3
PUCYHKOB IIPOCTBIX 00bEMHBIX (DUTYpP: BUJ CBEPXY,
cOOKy, CHUBY;

- OnepupoBaTh NOHATHIMU: TOUYKA, IPsAMas,
IUIOCKOCTh B IPOCTPAHCTBE, MMAPAJUIEIBHOCTD U
NEPHEHANKYIIIPHOCTD NPSAMBIX U INIOCKOCTEN;

- IPUMEHSATH ISl pELIEHUS 3a/1a4 T€OMETPUUECKUE
(akThl, €CiIM yCIIOBUS IPUMEHEHUS 33]JaHbl B IBHON
dopwme;

- pemiaTh 3a7ja4i Ha HaXO0KJIEHUE T€OMETPUUYECKUX
BEJTMYMH MO 00pa3iiaM Wid ajJropuTMam;

- IeJ1aTh (BBIHOCHBIE) MIJIOCKUE YEPTEKHU U3
PUCYHKOB 00BEMHBIX (PUTYp, B TOM YHCII€ PUCOBATh
BU/JI CBEPXY, COOKY, CTPOUTH CEUEHUS
MHOTOI'PaHHUKOB;

- U3BJIEKATh, UHTEPIPETUPOBATD U




- U3BJIEKATh HH()OPMAIIUIO O TIPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PUTYpax, MPEACTABICHHYIO Ha
YepTekax U pUCyHKaXx;

- MpuMeHATH Teopemy [Inudaropa npu BeraucIeHUN
AIIEMEHTOB CTEPEOMETPUUECKHX (DUTYD;

- HaXOJIUTh 0OBEMBI U TUTOIIAN TIOBEPXHOCTEH
MIPOCTEUIITNX MHOTOTPAHHUKOB C IPUMEHEHHUEM
dopmyur;

- pacno3HaBaTh OCHOBHBIC BUJIbI TEJ BpAILICHUS
(xoHyc, nUIMHAP, chepa u map);

- HaXOJIUTh 0OBEMBI U TUIOIIAIN TIOBEPXHOCTEN
MPOCTEUIITUX MHOTOTPAHHUKOB U TE€J BPAILIEHUS C
npuMeHeHueM Gopmy.

peoOpa3oBbIBaTh HHGOPMAIIMIO O TEOMETPUUECKHUX
durypax, npeACTaBICHHYIO Ha YePTEXKaAX;

- MPUMEHATHh TEOMETPUUECKHE (PaKThI JIs PEIICHHUS
3a/1a4, B TOM YHUCJIE NPEAINO0JIararlnuX HECKOIBKO
[IaroB PEIICHHUS;

- ONKCHIBATh B3aUMHOE PACIIOIOKEHHUE MPSIMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE;

- (opmypoBaTH CBOMCTBA U TIPU3HAKHU UTYD;

- JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS,

- BJIaJIETh CTAaHAAPTHOM KJlaccupukaiuein
MPOCTPAHCTBEHHBIX (PUTYp (MUpaMUIbI, TPUMBI,
napajieaenune/ibl);

- HAXOJIUTh 0OBEMBI U TUIOIIAJH MTOBEPXHOCTEN
T€OMETPUUYECKUX TEJ ¢ TPUMEHEHUEM (hOpMYIT;

- BBIUUCIISTH PACCTOSIHUS U YTJIBI B IPOCTPAHCTBE.

B noBcegHEBHOM KU3HU U NPU U3YYEHUU APYTUX
IIPEIMETOB:

- COOTHOCUTD a0CTPAKTHBIE T€OMETPUUECKHE
MOHATHS U (PAKThI C peaTbHBIMU )KU3HEHHBIMU
00BEKTAMH U CUTYAIUSIMU,

- UCIIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX
reoOMETPUYECKUX (PUTYD I pelIeHUs] TUTTOBBIX
3a7a4 MPAKTUYECKOTO COJICPKAHUS,

- COOTHOCUTb ILIOIIAIN MIOBEPXHOCTEN TEI
OJIMHAKOBOM (POPMBI pa3INuyHOTO pa3Mepa;

- COOTHOCUTH 00bEMBI COCYIOB OJJUHAKOBOU (HOPMBI
Pa3IMYHOTO pa3Mepa;

- OIIEHUBATh (POPMY MPABMIBHOTO MHOTOTPAHHUKA
MIOCJIE CIIUJIOB, CPE30B U T.II. (ONIPEACIISTh
KOJIMYECTBO BEPIIWH, peOep U rpaHeil MoTyueHHbIX

B noBcegHEBHOM KU3HU U IPU U3YUYECHUU JPYTUX
IIPEIMETOB:

- HCTIOJIb30BaTh CBOWCTBA r€OMETPUUECKUX (PUTyp
JUISL PELLICHUS 3a7a4 IPAKTUYECKOTO XapaKTepa u
3a7a4 U3 APYrux o0jacTei 3HaHUM




MHOTOTI'PaHHUKOB)

Bekrtopsl u
KOOPAUHATHI B
IIPOCTPAHCTBE

- OnepupoBaTh Ha 6a30BOM YPOBHE MOHATHEM
JEKapTOBbI KOOPJIMHATHI B TPOCTPAHCTRE;

- HaXOJUTh KOOPIMHATHI BEPIINH KyOa U
HPSIMOYTOJIBHOTO MapasuiesienuIeaa

- OnepupoBaTh MOHSATUSIMU I€KAPTOBBI
KOOPAHMHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJIb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAUHATHI
BEKTOpA, YTOJI MEXKy BEKTOpaMH, CKaJISIPHOE
IPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE BEKTOPHL;
- HAXOJIUTh PACCTOSTHUE MKy IBYMS TOUKAMH,
CYMMY BEKTOPOB U MPOU3BEICHUE BEKTOpa Ha
YHCII0, YTOJI MEXAY BEKTOPAMHU, CKaISIPHOE
IPOU3BEJICHUE, PACKIIaIbIBATh BEKTOP MO ABYM
HEKOJIJTMHEAPHBIM BEKTOPaM;

- 3aJ1aBaTh TUIOCKOCTh YPABHEHHEM B JIEKapTOBOI
CHUCTEME KOOpIMHAT;

- pemaTth IpOoCTeHIINe 3a7]a91 BBEICHUEM
BEKTOpPHOT0 Oa3uca

Hctopus MaTeMaTnku

- OnuceIBaThH OTACJIBbHBIC BbIJAIOMIUCCS PE3YJIbTAThI,

ITOJTyYEHHBIE B XOJ€ PA3BUTHS MAaTEMaTUKH KaK
HAyKH;

- 3HaTh NNPUMEPHI MATEMATHYECKUX OTKPBITUH U UX
aBTOPOB B CBSI3H C OTEYECTBEHHON U BCEMUPHOU
HCTOPHUEN;

- [IOHUMATh POJIb MATEMATHUKU B pa3BuTuu Poccun

- [IpencraBisaTh BKIIA BBIIAOIINXCS MATEMATHKOB
B Pa3BUTHE MATEMATHKH Y MHBIX HAyYHBIX
oOJacreii;

- IOHUMATh POJIb MAaTEMATHUKH B pa3BUTUN Poccuu

MeTtoansl MAaTEMAaTUKHA

- [IpuMeHsATh N3BECTHBIE METOABI IPU PEIIEHUN
CTaHJIAPTHBIX MATEMaTUUYECKUX 3a/aY;

- 3aMeYaTh U XapaKTepU30BaTh MATEMATHUYECKUE
3aKOHOMEPHOCTH B OKPYKAOIIEH
JICMCTBUTEIILHOCTH,

- IPUBOAUTH IPUMEPHI MATEMATHYECKUX
3aKOHOMEPHOCTEN B IPUPOJIE, B TOM YHUCIIE

- Uctonb30BaTh OCHOBHBIE METOIBI
JTI0Ka3aTeIbCTBA, MPOBOJUTD JI0KA3aTEIbCTBO U
BBITIOJTHSITH OITPOBEPIKEHUE;

- IPUMEHSTHh OCHOBHBIE METO/Ibl PEIICHUS
MaTEMaTHYECKHX 3a/1a4;

- HA OCHOBE MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJIE XapaKTepU30BaTh KPacoTy U




XapaKTEepU3yIOLIUX KPacoTy U COBEPILIECHCTBO COBEPLICHCTBO OKPYXKAIOILIEro Mupa u
OKpPY’KAIOLIEro Mupa v MpOU3BEIECHUM UCKYCCTBA  |[IPOU3BEACHUN UCKYCCTBA;

- IPAMEHSATH NMPOCTEUIINE TPOTPAMMHBIE CPEJICTBA
Y DJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH
pPELIEHNH MaTEMAaTUYECKUX 3a71a4

2. Conep:xanme yueOHOTro npeamera «MareMaTHKa
10 kaace

DJIEMEHTBI TEOPUU MHOXKECTB U MATEMATHUYECKOMN JTIOTUKHU

[TonsaTre MHOXecTBa. XapaKTEPUCTUUYECKOE CBOMCTBO, 3JIEMEHT MHOXKECTBA, IyCTOE, KOHEYHOE, OECKOHEYHOE MHO>KECTBA.
CnocoObl 3amanusi MHOXeCTB. [logmMHOxkecTBO. OTHOIICHMS TPUHAJICKHOCTH, BKIIOYEHHUs, paBeHCTBa. Onepanuu Haj
MHOKE€CTBaMU, UX WJUTFOCTPAIMU C TIOMOIIBI0 KpYroB Ditnepa. Cuémubie u HecuémHvle MHOMCECMEA.

HNctuHHBIE W JI0KHBIE BBICKA3bIBaHUS (YTBEPXKICHHWS), OIEpalluM HaJ BbICKa3bIBaHUSAMH. KBaHTOpPHI CYIIECTBOBAaHUS U
BCEOOIIHOCTHU. A12ebpa 6vbiCKa3b186aHUIL.

3akoHbl JOoruku. OcHogHble o2udeckue npasua. Pellienne JJOrn4ecknx 3ajad ¢ UCI0JIb30BaHUEM KPYTroB Dujepa.
YMmozakmoueHuss. OOocHOBaHHME U JOKa3aTelIbCTBO B MaremaTtuke. Ompenenenus. TeopeMbl. Buowl odoxazamenvcms.
Mamemamuyeckas unoykyus. YTBEPXKICHUS: OOpaTHOE ITAHHOMY, HPOMUBONONONCHOE, OOPAMHOE NPOMUBONONONCHOMY.
[Ipu3Hak u CBOMCTBO, HEOOXOAMUMBIEC U JOCTATOYHBIC YCIOBHUSI.

Yucna v BeIpaKEHUS

MHoO»XkecTBa HaTypaldbHbIX, LENbIX, PAIMOHAIBHBIX, NECHCTBUTEIBHBIX 4ucen. PannanHas mepa yrima. Tpuronomerpuyeckas
OKpYX’HOCTb. CHHYC, KOCHHYC, TAHT€HC M KOTaHTeHC uucia. TpuroHoMmerpuueckue (HOpMysbl MPUBEICHUS U CIOXKEHUS,
dbopmybl TBOMHOTO W TOJIOBUHHOTO yria. I[IpeoOpa3zoBaHue CymMMbl U Pa3HOCTH TPUTOHOMETPUYECKUX (YHKLIMNA B
MPOU3BEACHUE U 00paTHBIC MPEOOPA30BAHMS.

Crenenb ¢ NEWCTBUTENBHBIM IOKa3areiaeM, cBoMcTBa creneHu. Ywucno e. Jlorapudm, cpoiictBa norapudma. Jlecarnunsiii u
HATYpaJIbHBII JIOTapU(PMBI.

ToxnaecTBenHble mpeoOpa3zoBaHus TPUTOHOMETPUUECKHX, JIOTAPU(PMUUECKUX, CTETICHHBIX U UPPAIlOHATbHBIX BHIPAKEHUH.
Meton maTeMaTU4E€CKON WHAYKIIHH.




Ocnognas meopema apugpmemuru. Ocmamku u cpasnenus. Aneopumm Eexnuoa. Kumaiickas meopema 06 ocmamxax. Manas
meopema Pepma. Cucmemvl cuucleHus, OmMauyHvle om oOecamuyHvlx. Dyumkyus OJinepa, Hucio u cymma oOerumeneu
HamypaibHo20 YUcida.

OcHosHnas meopema aneeopwi. [Ipusooumvie u Henpugooumvle MHocouneHvl. Cummempuieckue mMHo2ounensl. Llenouuciennvle u
YeNo3HAYHbIe MHO20UIeHDL.

YpaBHEHUs U HEPABEHCTBA

YpaBHEHHUE, ABIAIOIECECS CIEACTBUEM JPYrOro YpPaBHEHUS; YpPaBHEHHs, PABHOCHJIbHBIE HAa MHOXECTBE, PaBHOCUJIBHBIC
npeoOpa3oBaHUs YPaBHEHUN.

TpuroHomerpuyeckue, NokKazareabHbIe, JOrapuPMUUECKUE U UPPALMOHATIbHBIE YPABHEHUS U HEpPaBEHCTBA. THIbI ypaBHEHUU.
Pemenne ypaBHEHMI 1 HEPABEHCTB.

Meton uHTEpBaOB AJIs pelleHrs HEpaBeHCTB. ['paduueckne METOabl pelIeHUs] YpAaBHEHUN U HEPABEHCTB. Pelienne ypaBHEHHI
Y HEPABEHCTB, COAEPKAIMX IIEPEMEHHYIO 10 3HAKOM MOIYJIA.

CucreMbl  TPUTOHOMETPUYECKUX, IOKA3aTENbHBIX, JIOTAPUPMUUYECKUX UM  HppallMOHANbHBIX  ypaBHEHUH. CHCTEMBbI
TPUTOHOMETPUUECKUX, TI0KA3aTEIbHBIX, JOTapUPMUUECKUX U UPPAYUOHATILHBIX HEPABEHCTB.

YpaBHEHUS, CUCTEMBI YPAaBHEHUN C apaMeTpamu. Hepagencmea ¢ napamempamu.

Pewenue ypasnenuii cmenenu eviuie 6mopou cneyuanvhvlx 6udos. Popmynwvt Buema. Teopema be3y. [{uogpanmoswl ypasnenus.
Pewenue ypasnenuii ¢ KomMnieKCHbIX YUCIAX.

Hepasencmea o cpeonux. Hepasencmeso beprynnu.

DOyHKIUH
OyHKIMSA U €€ CBONCTBA; HYIU (PYHKIMH, MPOMEKYTKA 3HAKOMOCTOSHCTBA, MOHOTOHHOCTb. HaumOosblliee U HauMEHbIIEE

3HaueHus1 PyHKuuu. Qyuxkyuu «OpooHasn wacms yucia» y = {x}! u «yenas wacms yucia» y = [x].

B3aumHuo oOpathHbie pyHkuu. ['paduku B3auMHO 0OpaTHBIX (QYyHKIUH.

CrenenHasi, mokazatenbHasi, Jiorapudmudeckast GyHKIHMH, UX CBOICTBA U Tpaduky.

[IpeobpaszoBanus rpadukoB HYHKIIMN: CIBUT, YMHOKEHHE HA YHCIIO, CHMMETPHsI OTHOCHUTEIHHO KOOPAWHATHBIX OCEH M Hadasa
KOOpJMHAT.

[eomerpudeckre GUTYpHI B IPOCTPAHCTBE U MX B3aUMHOE PACIIONOKEHNE
Axcuomaruka crepeomerpuu. [lepsbie crnenctBus akcuom. [locTpoeHus B IpOCTPAHCTBE.




B3anmHOE pacnoyioKeHHE NPSIMBIX U IUIOCKOCTEHM B NPOCTPAHCTBE: IEPECEKAIOIIMECS, IMAPAJUIEIbHBIE M CKPEIIMBAOIINECS
OpsIMbIE, TMAPaUICIbBHOCTh U MNEPHEHAUKYISPHOCTh MPSAMOW M IUIOCKOCTH, MNApaJLIEIbBHOCTh M NEPHEHIUKYJISPHOCTH JBYX
iockocTel. [Ipu3Haku napauieIbHOCTU U MEPIIEHIUKYJIIPHOCTH MPAMBIX U IIJIOCKOCTEH.

[lepnienauKynsip ¥ HaKJIOHHAsA. Teopema o0 TpEX MEPNEHINUKYISIPAX.

JIByrpaHHbIil yroJi. JIMHEWMHbBINA yroia ABYTPAHHOIO yriia. MHOTOTpaHHbIE YTJibl. BBITYKIIbIE MHOTOTPAHHBIE YTJIbI.

BHyTpeHHuUE 1 rpaHUYHbIC TOUYKU MPOCTPAHCTBEHHBIX (puryp. [ToHATHS reOMETPUYECKOTO Tela U €r0 MOBEPXHOCTH.
MHOTOrpaHHUKH ¥ MHOTOTpaHHbIE MOBEPXHOCTH. BepiiuHbl, rpaHu U péOpa MHOTOTpaHHUKOB. BBIMyKIIble MHOTOTpaHHUKHU.
Teopema Ditniepa. CedeHUs MHOTOIPAHHUKOB IUIOCKOCTSAMU. Pa3BEPTKM MHOTOIPaHHBIX TOBEPXHOCTEN.

IInpamuna u e€ snementrl. Terpasap. [IpaBunbpHas nupamuaa. Y ceyénnas nupamuia.

[Tpusma u eé€ snemenTthl. [IpsimMast u HakimoHHas npusMa. [IpaBunbHas npusma. [apamienenunes. Kyo.

[IpaBunbHBIE MHOTOIPAHHUKHU (TETpa’ap, KyO, OKTa’ap, AoAeKa’qp, ukocasap). [locTpoeHne mpaBUIbHBIX MHOTOIPAaHHUKOB.
JIBOMCTBEHHBIE TTpaBUJIbHBIC MHOTOTpaHHUKU. [TonynpaBusibHbIe (aApXUMET0BBI) MHOTOIPAHHUKH.

N3MepeHrne reoMeTpuYeCcKiX BEJIUYHUH

Paccrosinue mexy nBymst Toukamu. PaBeHcTBO 1 mojobue ¢puryp. PacctosiHue ot Touku 10 GuUrypsl (B 4aCTHOCTH, OT TOUKH IO
npsiIMO#, OT TOYKU JI0 TIockocTH). Paccrosnue mexny durypamu (B 4aCTHOCTH MEXIY MPSAMBIMH, MEXAY MPSIMON U
IJIOCKOCTBIO, MEXY IIOCKOCTSIMU).

VYTIIbl: yrosl MEX1y IIIOCKOCTSAMH, YTOJI MEKIY MPSMBIMU, YTOJ MEKYy IPSIMOM U TIIIOCKOCTBIO.

CummeTpus
OO0miee MOHSATHE O CUMMETpUM (PUTYp. DJIEMEHTHl CUMMETPUM MPABUIBHBIX MHUPAMHUJ U MPABUIBHBIX MPU3M, MPaBUIBHBIX

MHOT'OTPaHHUKOB.
ConeprxaHue npeaMeTa 1o KjiaccaM 00y4eHHUs! OTPaXKEHO B TEMATHUYECKOM IJTAHUPOBAHUHU.

11 xkaace
Yucsia v BeIpaKeHUs

MHOKECTBO KOMIUIEKCHBIX 4YuCell. JIeWCTBUS C KOMIUIEKCHBIMM 4YucCIaMU. KOMIUIEKCHO comnpsbk€HHbIE yucia. Moaynb u
apryMeHT 4Hcia. Tpuconomempuueckas Gopma KOMIIEKCHO20 YUCIA.




OyHKIUH
OyHKIMA U €€ CBONCTBA; HYJIU (PYHKIMH, MPOMEKYTKH 3HAKOMOCTOSHCTBAa, MOHOTOHHOCTh. HamOosblliee W HauMEHbIIIEE

3HadyeHus GyHkiuu. [lepuoauueckas GyHKIMA U €€ HAMMEHbIINUH epuoi. YéTHBIC U HeUETHBIE (DYHKITUH.

Tpuronomerpuveckne (QyHKIUU YKCIOBOIO apryMeHrta y = COS X, y = Sin X, y = tg x, y = ctg x. CoiicTBa u rpaduku
TpuroHomeTpuueckux QyHkimit. O0paTHble TPUTOHOMETpUYECKUE (DYHKIIMH, UX TJIABHbIC 3HaYEHUsI, CBONCTBA U IPpaPUKHU.
[IpeoOpazoBanus rpadukoB QyHKIIMI: CIBUT, YMHOXKEHHE HA YUCIIO, CHMMETPUSI OTHOCUTEIIBHO KOOPJUHATHBIX OCEM W Hayala
KOOPAUHAT.

DJIEMEHTBI MATEMATUYECKOTO aHaJIN3a

beckoHeuHO Masble W OECKOHEYHO OOJIbIIME YHCIOBBIE NOCIENoBaTeNbHOCTH. [Ipenen 4uciaoBol MOCIENOBATEIBLHOCTH.
beckoHneuHo yObIBarolas reoMeTpuyeckast Iporpeccus.

[Tonatue npenena ¢byHKUU B TOouke. [lomsamue npedena @ynkyuu 6 OeckoHeyHocmu. Acumnmomvl epagura @GyHKYuu.
HenpepbsiBHOCTD PyHKIIUH.

Cesoticmea HenpepulsHblx yHkyutl. Teopema Betiepuwimpacca 0ns Henpepvl8Hbix QyHKYUIL.

Huddepennmpyemocts dbynkuuu. [lpousBonnas dbynkuuu B Touke. KacarenbHas k rpaduky ¢yskiuu. ['eomerpudeckuil u
(bU3NYECKUN CMBICT MPOU3BOAHOU. [Ipumenenue npouzsoowotli 6 ¢usuxe. [IpousBoanHbie 3MeMeHTapHBIX (GyHKIUNA. [IpaBuiia
muddepeHpoBaHusl.

Bmopas npouszeoonas, eé ceomempuyueckuii u Quau4ecKuii CMoiCIl.

Touku skcTpeMmyma (MakcuMyma U MUHUMYMa). VMccnenoBanne areMeHTapHbIX (QYHKIMM HA TOYKUA KCTPEMyMa, HAauOOJbIIee U
HauMEHbIIIEEe 3HAUYCHUS C MOMOUIbI0 NMPOU3BONHON. [locmpoenue epaguros @yukyuii ¢ nomowpbto npou3eoonsix. llpumenenue
NnPOU3B0OHOU NPU peuleHUY NPUKIAOHBIX 3a0ay, HaA MAKCUMYM U MUHUMYM.

ITepBooOpaznas. Heonpenenéuupiit uaTerpai. [lepBoobpasubie sneMeHTapHbIX (GyHKIUA. [1101mans KpuBoJIUHEHHON Tpanenuu.
®opmyna Herorona—IJleitonuna. OnpeaenéHubii nuTerpai. Berauciaenue miomnaaei miockux GUuryp u 06vémos mei 8paujeHus
C NOMOWbIO UHMe2pad.

Juggepenyuanvrvle ypasnenus nepsozo u 6mopo2o nopsoxa.

KomOuHaTopuka, BEpOITHOCTh M CTATUCTHKA, JIOTHKA U Teopus rpados
[IpaBuno mpousBenenuss B komoOuHatopuke. Coenunenuss 0e3 moBTopeHuid. CoueTaHuss U ux cBoiicTBa. burnom HpioToHa.
Coeounenus ¢ nOBMoOpeHUsAMU.




BepositHocTh coObITHsI. CyMMa BEpOATHOCTEH HECOBMECTHBIX COOBITUMN. [IpoTHBOMONOKHBIE COOBITHS. Y CTIOBHASI BEPOSITHOCTD.
HeszaBucumbie coObiTus. [IpousBeseHne BepoOSTHOCTEM He3aBUCUMBIX coObITHH. Dopmyna bepnymm. ®opmyna moaHON
BeposiTHOCTU. Dopmyna barieca.

Beposamnocmuoe npocmpancmeo. Akcuomvl meopuu 6eposmHoCcme.

JIucKkpeTHple Ciy4yaliHble BEJIWYUMHBI W uX pacnpenencHus. CoBMecTHbIE pacnpenencHus. PacnpeneneHue cymMMbl H
[POU3BEICHUS HE3aBUCUMBIX CIIyYalHBIX BEJIWYMH. MaTeMaTudecKoe OXKHWIAHWE W JUCHEPCHUS CIy4alHOW BEJIMYUHBI.
MareMaTtnyeckoe 0KHUIaHuE U AUCTIIEPCHS CYMMBI CIIy4aiiHBbIX BEJIUYHH.

bunapnas ciydaiiHas BenuuuHa, pacupeaeinenue bepaymm. ['eomerpuueckoe pacnpeaenenne. bHHOMHanbHOE pacpenesieHue U
€ro CBOWCTBA.

HenpeprisHble cinydaiinbie BenuuuHbl. [lToTHOCTE BeposaTHOCcTH. DyHKIMA pacnpeneneHusa. PaBHOMepHOE pacnpeaeieHue.
HopmaneHoe pacnipenenenne. @ynknus Jlannaca. [TapameTpsl HopMabHOTO pactpeneneHus. [Ipumepsl ciaydailiHbIX BEIUYMH,
MOJAYMHEHHBIX HOPMAIIBHOMY 3aKOHY (TIOTPEIIHOCTh U3MEPEHUM, POCT YEIIOBEKA).

3axon 6onvuwiux uucen. Bvibopounwviti memoo uszmepenus eepoamuocmeil. Ponv 3axkona 6onvuwiux uucen 6 nayke, npupooe u
obuecmee.

Koppensus nByx ciaydaiiasix BenuduH. [lonstre o ko3 puirente Koppemnsiiuu.

Cmamucmuueckasn cunomeza. Cmamucmuydeckue kpumepuu. Cmamucmudeckas snasumocme. 1lpoeepxa npocmeniuux 2unomes.
OcHnognble nousimusi meopuu cpaghos.

['eomerpuyeckre GUTYpHI B IPOCTPAHCTBE U MX B3aUMHOE PACTIONOKEHUE

Konycel u mununapsl. CedeHus: KOHyca M MUWIMHAPA TIOCKOCTHIO, MapajlieIbHOM ocHOBaHHIO. KOHYC M IMUIMHAD BpallieHUs.
Konunueckue ceuenus (ammuric, runepooa, napadona). Chepa u map. I[lepeceuenue mapa u miockoctu. Kacanue cdepsl u mio-
ckocT. ONOpHBIE TIIIOCKOCTH MPOCTPAHCTBEHHBIX (DUTYD.

H3MepeHne reoMeTpu4eCcKuX BEJIUYUH

[Tonsatue o0béMa Tena. O0BEMBI IUIIMHIPA U TPU3MBI, KOHYCa U MUPAMUJIBI, I1apa.

O06bEMBI TOAOOHBIX (HUTYD.

[TonsiTue mnomaan moBepxHoctu. [1momiaay moBepXHOCTEN MHOTOTPaHHUKOB, IIMJIMHPOB, KOHYCOB. [Lnomans cdepsl.

ITpeoOpazoBanusa. CumMmMeTpus
[TapannensHoe mpoektupoBanue. OpTOroHaaIbHOE NPOSKTHPOBaHue. L{eHTpalbHOE IPOSKTUPOBaHKE (ITIEPCIICKTHBRA).




JBrxenus. O0uiye cBOCTBA ABMKEHUN. BUIbI IBM>KEHUI: TapaJIeIbHbIA IEPEHOC, CAMMETPHH OTHOCUTENIBHO, TOUKH, IPSIMON
U TUIOCKOCTH, TIOBOPOT.

DJeMEeHThl CUMMETPUH CEPBI U 1Iapa, IWIMHAPOB U KOHYCOB BpAICHHUS.

["'omoTeTtus u npeodpazoBaHus NOAOOUS.

KooprHATEI U BEKTOPBI

JlekapToBBl KOOpAMHATHI B mpocTpaHcTBe. PopMmysa pacCTOSIHUS MEXIy ABYyMs TOYKaMH. KoopAauHaThl CEpelrHBI OTPE3Ka.
3ananus GUryp ypaBHECHUSIMH. Y paBHEHUS C(hephl U MIIOCKOCTH.

Bekrtopel. Monyns BekTopa. PaBeHCTBO BeKTOpOB. ClI0KEHHE BEKTOPOB M YMHOXEHHE BEKTOpA Ha yncio. KommHeapHbIe B KOM-
IUTAHApHBIE BEKTOPHI. Pa3iokeHWe BEKTOpa Ha IUIOCKOCTH IO JBYM HEKOJUIMHEApHBIM BEKTOpaM. PasioxkeHne BeKTopa B
IIPOCTPAHCTBE MO TPEM HEKOMILIAHAPHBIM BekTopaM. KoopauHatel BekTopa. Yroa Mexay BeKTopamu. CKalnsipHOE IPOU3BEICHUE
BEKTOPOB.

CopepxaHue mpeaMeTa 10 KjlaccaM 00y4eHHs OTPaKEHO B TEMAaTUYECKOM IUIAHUPOBAHUH.

3. Yueono-remaTuveckuii mian 10 kiaace (210 u; 6 u B Heneno)

Ne Tema pazaena KosuuecTrBo yacoB KonTpoabHbie padoThI
n/n
Aareopa
1 | I'maBal. Anrebpa 7—9 kiaccoB (HOBTOpEHMUE) 12 1
2 | I'mapa Il. JlenumocTh yncen 5 1
3 | I'masa IIl. Muorousiensl. Anrebpanyeckue ypaBHEHUs 17 1
4 | I'maBa IV. CreneHb ¢ JeHCTBUTEIBHBIM MOKA3aTEIEM 11 1
5 | I'maa V. Crenennas QyHkims 16 1
6 | I'maBa VI. IlokazarenpHas QyHKIMS 11 1
7/ | I'masa VII. Jlorapupmuyeckas QyHKIus 17 1
8 | I'masa VIII. Tpuronomerpuueckre GopMyIibl 24 1
9 | I'masa IX. Tpuronomerpuieckre ypaBHEHUS 21 1
10 | [ToBTOpenwue 6 1

I'eomerpus




1 | IloBTOpeHue 2

2 BBenenue 3

3 | I'maga I. TlapaysienbHOCTD MPSAMBIX U TIJIOCKOCTEH 20 1

4 | I'masa Il. [leprieHIuKyISIPHOCTD NPSIMBIX U MJIOCKOCTEH 20 1

5 | I'masa Ill. MHOTOrpaHHUKH 19 1

6 | [loBTropenue 6 1
UTOI'O 210 14

YueoHo-TemaTnyeckuii mian 11 kmacce (210 4; 6 4 B Hezer0)

Ne Tema pa3znena KosmuyecTrBo yacos KoHTpoJsbHbIe padoThI

n/n (B TOM 4HCJI€)
Aareodpa

1 | [loBrOpenue 3) 1

2 | I'masa I. TpuronomeTrpuueckue GyHKIIUU 19 1

3 | I'masa II. [Ipou3BogHas u €€ reoMeTpUUECKHUI CMBICIT 22 1

4 | I'naga III. [IpumeHeHrEe MPOU3BOHOM K UCCICIOBAHUIO 16 1

byHKIUH

5 | I'maBaIV. IlepBooOpa3Has u uHTETrpas 15 1

6 | I'maBa V. KomOunaTopuka 13 1

/ | I'maBa VI. DneMeHTBI TEOPUHN BEPOSITHOCTEN 11 1

8 | I'masa VII. KommiekcHbie uncia 14 1

9 | UtoroBoe moBTOpEHME 25 1

I'eomerpus

1 | IloBTOpeHue 2

2 | I'maa VI. Hunuuap, KOHYC U 11ap 18 1

3 | I'maa VII. O6bembI TEN 17 1

4 | I'maa IV. BexTopsl B IpOCTPaHCTBE 6 1

5 | I'maBa V. Meroa KoOpJIMHAT B IPOCTPAHCTBE. J{BUKEHUS 16 1




6 | toroBoe moBTOpEHUE 11 1

HUTOI'O 210 14

4. Kputepuu 4 HOPMbI OLIEHUBAHNUS 00YYAKOIIHUXCS 10 MATEMATHKE

1). OueHKa NUCHbMEHHBIX KOHTPOJIBHBIX PA00T 00y4AKMINXCS 10 MaTeMaTHKe
OTBeT OLIEeHMBAETCH OTMETKOM «5», eCJIu:

>> paboTa BBIIOJIHEHA MTOJHOCTBIO;

>> B JIOTMYECKUX PACCYKACHUSAX U 0OOCHOBAHUHU PEIICHHS HET MPOOETIOB U OLIMOOK;

>> B pELIEHUHU HET MaTEMaTUYECKUX OMHUOOK (BO3MOYKHA OJIHA HETOYHOCTbh, OMUCKA, KOTOpasi HE SIBJISIETCA CIEICTBUEM HE3HAHUS
WJIM HEMOHUMAaHMs y4eOHOro MaTepurana).

OT1merKa «4» CTAaBUTCH B CIACAYIOLIHUX CIAYyYAAX:

> paloTa BBINOJIHEHA OJHOCTHIO, HO 0OOCHOBAHUS I1aroB PEIICHUs HEJOCTATOUHBI (€CIM YMEHUE 00OCHOBBIBAThH PACCYKIACHUS
HE SIBJISJIOCH CHEUAIbHBIM 0ObEKTOM MPOBEPKN);

> JIOMyIIEHBI OJIHA OMIMOKA WJIM €CTh JBa — TPU HEA0YETA B BBIKJIAAKAX, PUCYHKAX, YEPTEKaX WM rpadukax (€ciiu 3T BUIbI
paboT HE ABJISIIMCH CICIUATBLHBIM 00BEKTOM ITPOBEPKH ).

OtMmeTKa «3» cTaBUTCS, €CJIN:

> jomyuieHo Oosiee OJHOM OMIMOKM WM Oojee JByX — TpPeX HEJOYETOB B BBIKJIAAKAX, YEPTEKax WIM Tpadukax, HO
oOy4aroriuiicst o0magaeT 00s3aTeIbHBIMU YMEHHUSIMU TI0 POBEPSEMOM TEME.

OTMmeTKa «2» CTABUTCS, €CJIN:

>> NONYIIEHbI CYIIECTBEHHbIE OLIMOKHU, MOKA3aBIIME, YTO OOydYaroluiics HEe 00s1afaeT 00s3aTeIbHBIMU YMEHUSIMU 1O JTaHHON
TEME B MOJIHOU Mepe

OtrmMmeTka «1» cTaBUTCS, €CJIU:

> pabora Mokazaja IMOJHOE OTCYTCTBHE y OOydYarollerocs 00s3aTelbHbIX 3HAHMM M yMEHUW IO MPOBEPSEMOM TeMe WU
3HAUUTEIbHAS YacTh paOOThI BHINOJIHEHA HE CAMOCTOSATEINBHO.

Y4uTenr MOXET MOBBICHTh OTMETKY 3a OPUTHMHAIBHBIA OTBET Ha BOMPOC WM OPUTHHAIBHOE pEIICHHE 3aladd, KOTOPhIE
CBUJIETEIBCTBYIOT O BHICOKOM MAaT€MAaTHUYECKOM PA3BUTHUU OOYYarOIIErocs; 3a pelleHre 0oJee CIOKHOM 3a/lauyu UM OTBET Ha
0oJiee CII0XKHBIN BOIPOC, MPEAJIOKEHHbIE 00YHaIOIEMYCS JOMOJIHUTENIBHO MOCIIE BBINOJHEHUS UM KaKUX-TM00 APYTUX 3alaHUM.




2). OneHKa YCTHBIX OTBETOB 00yYAKOIIHXCS MO0 MaTeMaTHKe

OTBeT OLIEHUBAETCSE OTMETKOM «5)», €CJIM YYeHHK:

>> TIOJIHO PACKPBLI COJEPKaHNE MaTepraia B 00beMe, IPeTyCMOTPEHHOM IPOTPaMMON U y4eOHUKOM;

> U3J105KWJI MaTEPUaJ TPAMOTHBIM SI3bIKOM, TOYHO UCITOIb3Ysl MAaTEMATHUYECKYIO TEPMUHOJIOTHIO U CUMBOJIMKY, B OIIPEICIICHHOM
JIOTUYECKOM NOCJIEI0BATENBHOCTH;

> MpaBUJILHO BBINOJIHWI PUCYHKH, YEPTEXH, TpaduKH, COMYTCTBYIOIIHNE OTBETY;

> [OKa3all yMEHHUE WLTIOCTPUPOBATH TEOPHUI0 KOHKPETHBIMU MPUMEpPAMHU, PUMEHSATh €€ B HOBOM CUTYyallud MPU BBHINOJIHECHUH
MPaAKTUYECKOTO 3aJaHus;

> MPOJEMOHCTPUPOBANI 3HAHWE TEOPUH paHEE H3YUYEHHBIX COIMYTCTBYIONIUX TeM, CHOPMUPOBAHHOCTH M YCTOWYUBOCTH
HCIIOJIb3YEMBIX IIPU OTBETE YMEHUM 1 HABBIKOB;

>> 0TBEYaJl CAMOCTOSITENIbHO, 0€3 HABOISIIIUX BOIPOCOB YUUTEJIS;

>> BO3MOXHBI OJIHA — JIB€ HETOUHOCTHU MPHU OCBEIICHUE BTOPOCTENEHHBIX BOMPOCOB WJIM B BBIKJIAJIKaX, KOTOPHIE YUEHHUK JIETKO
WCIIPABWII MOCIIE 3aMeYaHusl YUUTES.

OTBeT OLIEHUBAETCHA 0TMETKOM «4», eCJIM yI0BJIETBOPSECT B OCHOBHOM TPeOOBAHMSAM HA OLEHKY «5», HO IPU ITOM HMeeT
OJIMH M3 HEJOCTATKOB:

>> B U3JI0)KCHUU JOMYIIEHbI HEOOIbIIINE MPOOeIbl, HE UCKA3UBIIIEE MATEMATUUECKOE COJIEPKAHUE OTBETA;

> NONyIIEHbl OJUH — JIBA HEJ0UETa IPH OCBEIIEHUH OCHOBHOI'O COJIEpPKaHUsI OTBETA, UCIPABJICHHBIE MIOCIIEC 3aMEUaHUS YUUTES;
> JomylieHbl OomMOKa Wiau Oojiee JBYX HEJOYETOB IMPHU OCBEIICHUM BTOPOCTENEHHBIX BOIMPOCOB WM B BBIKJIAJKaX, JIETKO
WCIIPABJICHHBIE MOCIIE 3aMEYaHUs YUUTENS.

OT1MmeTka «3» CTABUTCH B CACAYIOIIHNX CIAYyYAAX:

>> HEMOJIHO PACKpBITO COJep)KaHWEe MaTepuaia (ColepKaHue H3JI0KEHO (PparMeHTapHO, HE BCErjaa MOCeq0BaTeNIbHO), HO
MOKa3aHo 0o0Iee MOHMMaHUe BOMPOCa U MPOJIEMOHCTPUPOBAHBI YMEHUS, IOCTATOYHBIC JJIs1 YCBOSHHUS IPOrpaMMHOI0 MaTepuana
(ompenenensl «TpeboBaHUSAMYU K MATEMAaTHUECKOM MOATOTOBKE 00YJAIONTUXCS» B HACTOAIIEH TPOrpaMMe MO0 MaTeMAaTHKE);

> UMEJNCh 3aTPYJHEHUs] WIM JIONYIICHBI OMMOKH B OMPENCICHUH MaTEeMaTHUUYeCKON TEPMHUHOJIOTHH, YepTekKaX, BBIKIAIKAX,
WCIIPABJICHHBIC MOCIIC HECKOJIBKUX HABOJISAIIUX BOIIPOCOB YUUTEJIS,

> YYEHUK HE CIPaBUJICA C IPUMEHEHUEM T€OPUU B HOBOM CHUTYAllMU MPU BHINOIHEHUU MPAKTHUYECKOTO 3a/IaHUs], HO BBITTOJHUII
3a/1laHusl 0053aTeNTLHOTO YPOBHS CJIOKHOCTH TI0 JAHHOU TeME;

> Mpu JOCTAaTOYHOM 3HAHWW TEOPETHUYECKOTO MaTepualia BISBIIEHA HEI0CTaTOYHas C(HOPMUPOBAHHOCTH OCHOBHBIX YMEHUN U
HaBBIKOB.



OTMeTKa «2)» CTABUTCS B CJEIYIOIIHX CIAYYasiX:

>> He pacKpBITO OCHOBHOE COJIEpKaHuE YIeOHOTO MaTepuana;

> 00HapyKEHO HE3HAHHE YUYCHUKOM OOJIbIIeH Wi HanboJiee BaKHON YacTH y4eOHOro MaTepuara;

> JOMYIICHBI OIMTUOKY B OMPEACICHUN TIOHATHHA, TIPU MUCIIOJIB30BAHUN MAaTEMaTHYECKOW TEPMUHOJIOTHH, B PUCYHKAX, YePTEKaxX
WK rpaduKax, B BBIKIAJKaX, KOTOPbIE HE UCIIPABIIEHBI [TOCJIE HECKOJIBKUX HABOJISAIIUX BOIPOCOB YUUTEIS.

OtMmeTka «1» cTaBUTCS, €CJIN:

> y4eHUK OOHApYKUJI MOJTHOE HE3HAHWE W HEMOHNMMAaHUE M3y4aeMOTo Y4eOHOTo MaTepualia Wik HE CMOT OTBETUTh HU Ha OJUH
13 MOCTABJIECHHBIX BOMPOCOB M0 M3YYEHHOMY MaTepualy.

Oo0mas knaccupuxkanus ommMdoOK

[Ipu olieHke 3HaHUI, yMEHUN U HABBIKOB OOYYAIOIINXCS CIEYeT YUUTHIBATh BCE OIIMOKH (TpyObie M HETpyObIe) U HETOUETHI.
I'pyovimu cuumaromcen omuodKu:

- HE3HAHWE OIpPECICHUS] OCHOBHBIX IOHSATHUM, 3aKOHOB, IPAaBUJ, OCHOBHBIX IIOJIOXXEHUN TEOpUH, HE3HaHue G(OpMyI,

OOIIETPUHATHIX CUMBOJIOB 0003HAYCHUH BEIMYHH, SIUHUI] UX U3MEPECHUS;

- HE3HAHNE HAUMEHOBAHUM €IMHUL] U3MEPEHHS;

- HEYyMEHUE BBIJIEIUTh B OTBETE IJIABHOE;

- HEYyMEHUE TPUMEHSITh 3HAHUS, aJITOPUTMBI JJIsI PEILICHUS 3a]1ay;

- HEYMEHUE Jie1aTh BBIBOJIbI U O000IICHUS;

- HEYyMEHUE YUTaTh U CTPOUTH IpauKH;

- HEYMEHUE T0JIb30BAThCS IEPBOMCTOYHUKAMU, YUEOHUKOM U CIIPABOYHUKAMU;

- IOTEPsl KOPHSI WJIM COXPaHEHNE MOCTOPOHHETO KOPHS,

- oTOpackiBaHue 0€3 00BSICHEHHI OJJHOTO U3 HUX;

- PAaBHO3HAYHBIE UM OIITUOKU;

- BBIYUCIIUTEIIbHBIE OIMOKH, €CII OHU HE SIBIISTFOTCS OMHUCKOM;

- IOTUYECKUE OITHOKH.
K necpyovim omubram cnedyem omuecmu:

- HETOYHOCTHh (HOPMYITUPOBOK, OMpPENENICHUN, TOHSTHI, TEOpHi, BBI3BaHHAS HEMOJHOTOM OXBaTa OCHOBHBIX IPU3HAKOB

OTpPEeIeIIEMOT0 MOHATHS WIIA 3aMEHON OJHOTO - IBYX U3 3TUX MPU3HAKOB BTOPOCTENEHHBIMU;

- HETOYHOCTD TpaduKa;



- HEpalMOHAJbHBIA METOJ PEIICHUS 3aJayd WM HEAOCTAaTOYHO MPOJYyMaHHBIN IUIaH OTBETa (HApyUIEHUE JIOTUKH, MOJAMEHA
OTJIEJIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMHU);

- HepalMOHaJIbHbIE METO/Ibl PA0OTHI CO CIPABOYHOM U JIPYTOil INTEpaTypOH;

- HEyMEHUE PelllaTh 3a/1a4u, BBIMOJIHATD 3a/1aHUsl B OOIIIEM BUJIE.

Heoouemamu asnawomcea:

- HepalMOHaJIbHbIEC TPUEMbI BHIYUCIICHHUI U MPe0oOpa30BaHMI;
- HeOpEeXKHOE BBHITIOJIHEHUE 3aMKCel, YUepTexKe, cxeM, rpaduKoB.

4. MarepuajibHO-TEXHHYeCKoe o0ecreyeHue

WN -

ITocoone YMK:

MaremMatuka: airedpa 1 HayaJla MaTeMaTHYECKOrO aHalln3a, reoMeTpusa. AnreOpa U Hauajia MaTEMaTUYECKOTO aHaIn3a
10-11 xmaccer aBropsl: FO.M. Komsarun, M.B. Tkauésa, H.E. ®&énoposa, M.U. [1labynun

Anre0Opa u Havana MmaTeMatuyeckoro anaiauza. Coopauk padounx mporpamm. 10-11 knaccer. ®I'OC/coct. T.A.
bypmuctposa - M.: IIpoceemienue, 2018, ¢ yuetom mumanupyemoro k ucnoib3oBanuo Y MK FO.M. Kosnsrun, M.B.
TxauéBa, H.E. ®&noposa, M.U. [11abyHuH)

Marematuka: anrebpa 1 Hadajla MaTeMaTUIecKoro ananusa, reometpus. ['eometpus 10-11 knaccst aBropst: JI.C.
AtanacsH u 1p. (['eomerpusi. Coopruk padounx mporpamm. 10 - 11 kmacesr. @I'OC/coct. T.A. bypmuctposa - M.:
[Ipocsemenune, 2019, ¢ yuerom mianupyemoro K ucnoias3oBanuto Y MK JI.C. Atanacss u np.)

FO.A. I'mazkoB U.U., Onuna B.®., byty3oB ['eomerpus 10 kinacc. Pabouas terpanb. [locobue mist yu-cs
o01ieo0pa3oBaTeNnbHbIX yupexaeHnil. ba3oBbiil U NpodUIbHBIN YPOBHHU.

[Toypounsie pazpadotku no reomerpun: 10 knacc/Coct. B.A. fposenko. — M.:BAKO, 2011. — 304 c. — (B nomomipb
HIKOJIbHOMY YUYHUTEJIIO)

HNuTepHer pecypcsbl:
. https://ege.sdamgia.ru - ITegarornueckas ruiaHeTa.

. http://school-collection.edu.ru — IudpoBbic 00pa3oBaTeIbHBIEC PECyPCHI

. http://planeta.tspu.ru/ - IlenTp HOBBIX 0Opa30BATEIBLHBIX PECYPCOB



https://ege.sdamgia.ru/
http://school-collection.edu.ru/
http://planeta.tspu.ru/

~

http://www.center.fio.ru/som - meTogudeckue peKOMEHIAMH YYHTEIIO-TIPEIMETHUKY (IPEACTABIICHBI BCE IIKOJBHBIC
npeaMeThl). MaTepualibl Uil CaMOCTOSTEILHONW pa3pabOoTKH MPOGUIBHBIX MPOO W aKTHBHM3AIMU Tpoiiecca 0OyueHUs B
CTapIlEH MIKOJIE.

http://www.internet-scool.ru - caiit MaTepHeT — KOl M3aaTenbcTBa IIpocBerienre. YueOHbIN MIaH pa3paboTaH Ha
ocHOBe (hesiepabHOTO 0A3MCHOTO YU4eOHOTO I1aHa Jyis 001eo0pa3oBaTebHbIX yupexaeHuii PO u npeacrasiser o61acth
3HaHuii «Marematukay. Ha caiite mpencrtaBieHbl VHTEpHET-ypokd 1O ajreOpe M HavajlaM aHalli3a U TCOMETPHH,
BKJIIOYAIOT MOATOTOBKY ciaauu EI'D.

http://www.intellectcentre.ru — caiit m3narenbcrBa «MHTEIEKT-1IEeHTpP», Il MOKHO HAWTH Y4eOHO-TPEHUPOBOYHEIC
MaTepHabl, JEMOHCTPAI[HOHHBIC BEPCHH, OaHK TPEHHPOBOYHBIX 3aJaHUil C OTBETAMH, METOIUYECKHE PEKOMEHIAINU U
oOpasLpl peneHni

http://www.fipi.ru - mopran uadopmarmonHoii mogaepxku EI'D

http://geometry2006.narod.ru — aBTopckwmii caidT B.A.CMupHOBa, TJIe¢ MOXHO HAWTH pabOYUe TETPAIH IO BBITOIHEHHIO
3agannii B4 u B9.

http://mathege.ru OTKpBITHIH OaHK 3aaHUI €UHOTO TOCYAaPCTBEHHOTO SK3aMEeHa 110

Tabaunupl, nIaKaThl, MOAEJIH TeJ, GUuryp
Texnuueckue cpeacrsa odydenus (cpeacrsa UKT):
- KOMITBIOTEP

- MOy

- MYJIbTUMEIUAIIPOEKTOP

- DKpaH.


http://www.center.fio.ru/som
http://www.internet-scool.ru/
http://www.intellectcentre.ru/
http://www.fipi.ru/
http://geometry2006.narod.ru/
http://mathege.ru/

