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HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma ydeOHoro npeamera «MaTemaruka: anredpa u Hauana MaTeMaTHIeCKOTO
aHaM3a, FTEOMETPHUS» Ha YTIyOJIIEHHOM YPOBHE COCTaBJIEHA B COOTBETCTBHU:

- ¢ TpeboBannsaMu DeaeparbHOrO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAAPTa CPEIHETO
oOmiero oOpa3oBaHus, YTBEPKIACHHOTO MMPHKa30M MuHHCTEpCTBa 00pa3oBaHus ¥ HaAyKu Poccuiickoii
®enepauun ot 17 mas 2012 r. Ne 413(B aeiicTByroliel pelakiiu); YTBEPKIACHHOIO MPHKA30M
MunucrepctBa o0pa3oBanust U Hayku Poccuiickoii denepaunu (B AeiCTBYIOLIEH peAakMi) U Ha
ocHOBe (penepanibHOM 00pa30BaTEIBHON MPOTPAMMOI cpeHero oomiero oOpa3oBaHus (yTBEpKICHA
[Ipukazom MunucrepctBa npocseuieHusi Poccuiickoit ®enepaunn ot 18.05.2023 Ne 371 «O6
yrBepkIeHnHn DenepaabHoi 00pa30oBaTeIbHON MPOrpaMMBbl CPETHETO 00IIEro 0Opa3oBaHU,
¢ yu€TOoM TPHUMEPHON OCHOBHOM 00pa30BaTEIIBLHON MPOTpaMMBbI CPETHEr0 00I1Ier0 00pa3oBaHus,
0/100peHHOM penieHreM (eaeparTbHOTO yueOHO-METOANIYECKOT0 00BEAMHEHUS TIO O0IIEMY
ob6pazoBanuto (mpotokosa oT 28.06.2016 Ne 2/16-3).

C y4eToM
MIPUMEPHOI OCHOBHOM 00pa30BaTEbHON TPOrpaMMBbI CpeTHero obiiero oopa3zoBanus (0100peHa

peuieHreM (enepaibHOro yueOHO-METOANYECKOTO 00beTUHEHHS IO 001IeMy 00pa30BaHHUIO
(mpoToko: ot 28 utoHs 2016 r. Ne2/16-3).

[Ipn w3ydeHWH MaTeMaTUKA HA YIIOyOJICHHOM YpOHE TMPEABSABISIOTCS TpeOOBAHUSA,
COOTBETCTBYIOIINE HAMPABICHUIO «MAaTeMaTHKA JUIs MPOPECCHOHATBHON NEATEIHHOCTH»; BMECTE C
TEM BBIITYCKHUK IMOJIy4aeT BO3MOKHOCTh M3Y4YUTh MaTEMaTHKy Ha ropaszio 0oJiee BBICOKOM YPOBHE,
YTO co3AacT (yHIAMEHT I JajdbHEHIIero cepbe3Horo U3y4eHusi MaTeMaTUKU B BY3e€.

[Iporpamma coaepxut pazaen «BeposSTHOCTh M CTaTUCTHKa», K 3TOMY pa3eidy OTHOCATCS
TaK)Ke CBEJCHHS M3 JIOTMKH, KOMOMHATOPUKU U Teopuu rpados. B mporpamMme 6osbiioe BHUMaHUE
yaensieTcsl MPaKTUKO-OPUEHTUPOBAaHHBIM 3agadaM. [Ipu M3ydeHHH MaTeMaTHKU Ha YriayOJIeHHOM
ypOBHE 00JIbIlIO€ BHUMAHUE YIENseTcs Pa3BUTHIO KOMMYHUKATHBHBIX YMEHUU ((POpMyIHpOBaTh,
apryMEeHTHUPOBAaThb W KPHUTHUKOBATh), (POPMHUPOBAHUIO OCHOB JIOTUYECKOTO MBIIIJICHUS B 4YacTH
MIPOBEPKH HCTUHHOCTU U JIO)KHOCTH YTBEPXKICHHM, MOCTPOCHUS IMPUMEPOB U KOHTPIPUMEPOB,
LEMOYEK YTBEPXKACHUN, (OPMYIUPOBKH OTPHULAHUN, a TakKe HEOOXOJUMBIX M JOCTATOYHBIX
YCJIOBHI.

B 3aBucumocTu OT ypOBHSI IPOrpaMMBbI OOJIbIIE WM MEHbIIE BHUMAHUS YIENSIETCd YMEHUIO
paboTaTh MO aNrOpPUTMYy, METOJAM IIOMCKa alrOpUTMa U OMPEIENICHUI0 TPAHUIl MPUMEHHUMOCTH
anroputMoB. TpeOoBanusi, chopmynupoBaHHbie B pazgene «l'eomerpus», B OomblIeil cTeneHH
OTHOCSTCS K PAa3BUTHIO IMPOCTPAHCTBEHHBIX MPEACTAaBICHUI U TrpadHUuecKux METOJI0B, YeM K
(hopMaTbHOMY OMHCAHUIO CTEPEOMETPUUECKIX (DAKTOB.

PabGouass mporpamma ydeOHOro mpenmera «MaremaTuka» (yriyOJdeHHBIH YpOBEHB)
paccuntaHa Ha 2 rojga oOyueHus. OOIIee KOTUYECTBO YacCOB 3a YPOBEHb CpPEAHEro OOIIero
oOpa3oBaHus coctapisieT 420 yacoB co CIEAYIOIINM paclpeaeseHHeM 4acoB 1o kiaccam: 10 kiacce
— 216 gacoB Brox, B 11 kimacce — 204 yaca B rof.

I'omoBas mpoMekyToO4YHAs AaTTECTAIHS TPOBOIUTCS B JOPME UTOTOBOI KOHTPOIBHOU pabOTHI

IInanupyemble pe3yJbTaThl 0OCBOCHHS y4eOHOro npeamera «VMaremaTukay»

JINYHOCTHBIE Pe3yJIbTAThI.

JInuHOCTHBIE pe3yabTaThl B c)epe OTHOLICHUI o0y4arommxcs K cede, K CBOeMy 310pPOBbIO, K
MO3HAHHUIO cels:



— OpucHTauuAa 06y11a101u1/1xcs1 Ha JOCTHIKCHUC JIMYHOTIO CYACThs, pC€ain3allui0 IO3UTUBHBIX
JKU3HCHHBIX IICPCIICKTUB, HWHUIUMATUBHOCTb, KpPCATHUBHOCTb, TOTOBHOCTH H CIIOCOOHOCTh K
JIMYHOCTHOMY CaMOOIIPCACIICHUIO, CIIOCOOHOCTD CTaBUTh LECJIN U CTPOUTD KU3HCHHBIC I1JIAHbI;

— FOTOBHOCTh U CIIOCOOHOCTh 00ECIIEYUTh ce0C M CBOMM OJIM3KHUM JIOCTOWHYIO KH3HB B IMPOIIECCE
CaMOCTOSTENBHOM, TBOPUYECKON U OTBETCTBEHHOW JEATEIBHOCTH;

— T'OTOBHOCTb U CHOCOOHOCTh O0Y4YaIOHIMXCSl K OTCTAWBAHUIO JINYHOTO JIOCTOMHCTBA, COOCTBEHHOTO
MHEHUS, TOTOBHOCTh U CIIOCOOHOCTH BbIpaOaThIBaTh COOCTBEHHYIO IO3MIMIO MO OTHOILIEHUIO K
OOIIECTBEHHO-TIOJIUTHYECKAM COOBITUSIM TMPONILIOr0 M HACTOALIETO HA OCHOBE OCO3HAHUS U
OCMBICIICHUS HCTOPUH, TyXOBHBIX [ICHHOCTEW U JOCTHKECHHUI HAILIEH CTPaHbl;

— TFOTOBHOCTH M CIIOCOOHOCTB o6yqa101111/1xc;[ K CaMOpa3BUTHIO U CaAMOBOCIHMTAHUIO B COOTBCTCTBUHU C
06IIICI'ICHOB6"ICCKI/IMI/I HECHHOCTAMU U HJACAIAMU T'PAKIAHCKOIO O6HICCTBa, HOTpe6HOCTB B (I)I/I3I/ILICCKOM
CaMOCOBCPIICHCTBOBAHUU, 3aHATUAX CHOpTI/IBHO-O3,ZIOpOBPIT€J'IBHOfI JCATCIIBHOCTBIO,

— TpUHATHE W pealu3alus LEeHHOCTEH 370poBOro W 0Oe3omacHOro obpasa >KU3HH, OepekHOE,
OTBETCTBECHHOC W KOMIICTCHTHOC OTHOIIICHHUEC K CO6CTB€HHOMY q)HBI/II'ICCKOMy U TICUXOJIOTHYCCKOMY
3[I0POBBIO;

— HETIPUSATHE BPEIHBIX MPUBBIUCK: KYPEHUs, YIOTPEOICHUS alTKOT OIS, HAPKOTHKOB.

JlnuHocTHBIE pe3yabTaThl B cdepe OTHOmIEeHWil oOyuawmmxces Kk Poccun kak k Poaune
(OteuectBy):

— poccHiicKas HMJICHTHYHOCTb, CIOCOOHOCTh K OCO3HAHHMIO POCCHIMCKOW HWJACHTHYHOCTH B
MOJMKYJIbTYPHOM COILIMYME, YyBCTBO NMPHYACTHOCTH K HCTOPUKO-KYIBTYPHOW OOIIHOCTH POCCHHCKOTO
Hapoja u cyapbe Poccun, marproTus3m, TOTOBHOCTH K CiIy)keHuio OTedecTBy, ero 3aluTe;

— YBOXKEHHE K CBOEMY HapOAy, YYBCTBO OTBETCTBEHHOCTH Tiepe; POIWHOM, TOpIOCTH 3a CBOM Kpail, CBOIO
Ponnny, nmponutoe u HacTosIee MHOIOHAIMOHAIBHOIO Hapoaa Poccum, yBakeHHE K roCcy1apCTBEHHBIM
cumBoiam (rep0, dhiar, THMH);

— (hopMupOBaHUE YBaXKCHHSI K PyCCKOMY SI3BIKY KaK rOCyIapCTBEHHOMY s3bIKY Poccuiickoit deneparium,
SBIISIIOIIEMYCS. OCHOBOM POCCHHCKOM HWAGHTHYHOCTH W TJaBHBIM (DaKTOPOM HALMOHAIBHOTO
caMoOIpeeIeHUS;

— BOCHHMTAaHUE YBOKCHHS K KYJIbType, S3bIKaM, TPAIUIMsIM W OObIYasiM HApOJOB, MPOKUBAIOIIUX B
Poccniickoit @enepanun.

JIuyHOCTHBIE pe3yabTaThbl B cdepe OTHOUWIEHMHA 00yyawmUXcsi K 3aKOHY, TIOCYJAapcTBY M K
rpasKIaHCcKOMYy 001IeCTBY:

— TIpaXXJaHCTBEHHOCTb, TPAXKJAHCKas MO3MLMS AKTUBHOIO M OTBETCTBEHHOIO0 4JIE€HA POCCUKCKOIO
o0IIeCTBa, OCO3HAIOUIETO CBOM KOHCTUTYIMOHHBIE IpaBa W OOS3aHHOCTH, YBAXKAIOUIETO 3aKOH U
MPaBOMOPSAZOK, OCO3HAHHO MPUHUMAIOIIETO TPAJAWLIUOHHBIE HAIMOHAJIbHBIE M OOIICUEIOBEUECKUE
T'YMaHUCTHUYECKUE U IEMOKPATUUYECKHE LIEHHOCTH, TOTOBOIO K YYaCTHIO B OOLLECTBEHHOMN KU3HU;

— MPU3HAHUE HEOTUYKJAEMOCTH OCHOBHBIX MPaB U CBOOOI YeJIOBEKa, KOTOPhIC MPUHAICKAT KAXKIOMY
OT POXKICHHS, TOTOBHOCTh K OCYIICCTBIICHHUIO COOCTBCHHBIX MpaB M CBOOOJ O3 HapyIICHHS TpPaB U
cBOOOJ IPYTHMX JIMI], TOTOBHOCTh OTCTaMBaTh COOCTBCHHBIC MPaBa M CBOOOJBI YEIOBEKA M TPaKIaHUHA
COTJIACHO OOIICTIPU3HAHHBIM MPHUHIIMIIAM W HOPMaM MEXIYHApOJHOrO IMpaBa M B COOTBETCTBUHU C
Koncturynueit Poccuiickoit @enepanuu, npaBoBas U MOJIUTAYECKAsI TPAMOTHOCTb;

— MUPOBO33PEHHUE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKM W OOIIECTBEHHOMN
MPaKTUKH, OCHOBAaHHOE Ha AWAJIOTe KYJIbTYp, a TaKKe Pa3IuvHbIX (opM OOIIECTBEHHOTO CO3HAHWSI,
OCO3HAHKE CBOETO MECTA B MONHUKYJIBTYPHOM MHPE;



— WHTEpUOpHU3alUsl LEHHOCTEN JEMOKPAaTUH M COLMAIBHON COMMIAPHOCTH, TOTOBHOCTh K JIOIOBOPHOMY
PEryJIupOBaHUIO OTHOLICHUH B IPYIIIe WK COLMAIIbHON OpraHu3aluy;

— TOTOBHOCTb OOYYaromMXCsl K KOHCTPYKTUBHOMY YYaCTHIO B MPUHSATUHU PEUICHMI, 3aTParuBarolIuX UX
mpaBa M HWHTEPEChl, B TOM YHCIE€ B pa3IUyHbIX ¢opMax OOIIECTBEHHOH CaMOOpraHU3alllH,
caMmoyIpaBJieHHsl, O0IIECTBEHHO 3HAUMMOM e TEIbHOCTH;

— IPUBEP)KEHHOCTh HJESIM HHTEPHALMOHAIN3MA, JpPYXKObI, pPaBEHCTBA, B3aMMOIIOMOIIM HapOJOB;
BOCIIUTAHUE YBAXHUTEIbHOTO OTHOIIEHUS K HAlMOHAIbHOMY JOCTOMHCTBY JIIOAEH, HMX 4YYBCTBaM,
PEITUTHO3HBIM YOCKICHUSIM;

— TOTOBHOCTh OOYYaIOIIUXCSl MTPOTHUBOCTOSTh HACOJOTMH IKCTPEMHU3Ma, HAIMOHAIM3Ma, KCeHOPOOuH;
KOpPYNUMH; TUCKPUMHUHAIMKU 110 COLMAIBHBIM, PEIUTHO3HBIM, PACOBBIM, HAllMOHAIBHBIM NIPU3HAKAM W
JPYTUM HETaTUBHBIM COI[UATILHBIM SBJICHUSIM.

JInyHOCTHBIE pe3yJabTAThI B cepe OTHOMIEHUH 00y4aloUXCH C OKPYKAKIMMH JIOJIbMHU:

— HPAaBCTBEHHOE CO3HAHWE W TIOBEJICHHE HA OCHOBE YCBOCHHUS OOIIEYEIOBEYECKHX IIEHHOCTEH,
TOJIEPAHTHOT'O CO3HAHMS W TIOBEACHHS B TOJIMKYJABTYPHOM MHpE, TOTOBHOCTH M CIIOCOOHOCTH BECTH
MAJIOT ¢ JPYTUMHU JIIOJIbMH, JOCTUTaThb B HEM B3aMMOINOHHWMAHUS, HAXOIWTh OOIIMEe Wend |
COTPYIHWYATH JUJIS UX JOCTHKECHUS,

— TpPUHATHE TYMAHHCTHYECKHX LEHHOCTEH, OCO3HAHHOE, YBAXHUTEIbHOE M JI0OPOXKENIaTeNbHOE
OTHOIIIEHHUE K IPYrOMY Y€JIOBEKY, €r0 MHEHHIO, MUPOBO33PEHHUIO;

— CITOCOOHOCTH K COIEPEKMBAHUIO U (POPMHUPOBAHNE TIO3UTUBHOTO OTHOIICHUS K JIIOJSM, B TOM YHCIIEe K
JUIAM C OTPaHWYCHHBIMH BO3MOXHOCTSIMH 3JIOPOBBbS M WHBAIHIAM; OEpPEKHOE, OTBETCTBEHHOE U
KOMIIETEHTHOE OTHOIICHHE K (PU3MUECKOMY M IICHUXOJOTHYECKOMY 3J0pOBBIO APYIHX JIIOJCH, yMEHHUE
OKa3bIBaTh MIEPBYIO TOMOILIb;

— (opMHUpOBaHUE BBIPAKEHHOW B TMOBEJCHHU HPABCTBEHHOH IO3WIIMH, B TOM YHCIIE CIIOCOOHOCTH K
CO3HATENIFHOMY BBIOOpY 10Opa, HpPAaBCTBEHHOTO CO3HAHHS U TIOBEJCHUS Ha OCHOBE YCBOCHHS
00IIeYeNIOBEYECKHX IICHHOCTEH M HPAaBCTBEHHBIX YyBCTB (YECTH, JIOJITA, CIIPABETUBOCTH, MHJIOCEPIHS H
TPYKETIo0us );

— pa3sBUTHE KOMIICTCHIIHI COTPYAHUYECTBA CO CBEPCTHUKAMH, IETHMH MIIAJIIIET0 BO3PACTA, B3POCIBIMU B
o0pa3oBarebHOM, OOIMIECTBEHHO TOJIE3HOW, Y4eOHO-HMCCIIeIOBATEILCKOM, MPOSKTHON W APYTrUX BUIAX
JeSATCITHbHOCTH.

JIM4HOCTHBIE pe3yabTaThl B c(epe OTHOUIEHHH 00y4aIOIIMXCS K OKPY:KalolleMy MUPY, KUBOii
npupoae, Xy10KeCTBeHHO KyJIbType:

— MHUPOBO33PEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAyKH, 3HAYMMOCTH HAYKH,
TOTOBHOCTh K HaYYHO-TEXHHYECKOMY TBOPUYECTBY, BJIAJCHUE JIOCTOBEPHOI MH(OpMAaIHel 0O mepeaoBbiX
JOCTHKEHUSX U OTKPBITUSX MUPOBOM M OT€UECTBEHHOM HAYKH, 3aMHTEPECOBAHHOCTh B HAyYHBIX 3HAHUAX
00 YCTpOHCTBE MHpa B OOIIECTBA;

— FOTOBHOCTh M CITOCOOHOCTH K O0pa30oBaHUIO, B TOM HYHCIE CaM000pa30BaHUIO, Ha MPOTSIKEHUU Bee
JKU3HHM; CO3HATEIbHOE OTHOIIEHWE K HENMpephlBHOMY OOpa30BaHUIO KaK YCIOBUIO YCHCIIHON
poheCCUOHATBHON M OOIIECTBEHHON JACSITSILHOCTH;

— JKOJIOru4eCKad KyJbTypa, 6€p€)KHOC OTHOLICHHUA K pO,I[HOﬁ 3EMJIC, MIPUPOAHBIM 6orarcrBam Poccun u
MHpa;, I[MOHUMAaHHUC BJIMAHUA COLUAIbBHO-OKOHOMHUYCCKHUX IIPOHCCCOB Ha COCTOAHHUC HpI/IpO,Z[HOfI u
COLII/IS.J'IBHOfI Cp€abl, OTBETCTBCHHOCTDL 3a COCTOAHUC MTPHUPOAHBIX PECYPCOB; YMCHUS U HABBIKK PA3yMHOI'O
OpUpOaAOITIOIb30BaAHUA, HETCPIIMMOC OTHOIICHUC K HeﬁCTBHﬂM, OpUHOCAIIUM BpPCA OKOJIOIUH;
ano6peTeHHe OIIbITa BKOHOFO-HaHpaBHeHHOﬁ JCATCIBbHOCTH,

— 9CTCTUYCCKOC OTHOLICHUA K MHUPY, TOTOBHOCTD K O9CTCTUYCCKOMY O6y0Tp0ﬁCTBy cOOCTBEHHOTO OBITA.



JInYHOCTHBIE Pe3yJIbTAThI B c(pepe OTHOMICHHH 00y4AalOIIUXCS K ceMbe U POAMTENSAM, B TOM 4YHCJIe
NOAr0OTOBKA K CeMEHHOH KU3HHU:

— OTBETCTBEHHOE OTHOILIEHHE K CO3JaHMI0 CEMbU HA OCHOBE OCO3HAHHOIO MPHUHATHS LEHHOCTEU
CEeMEHHOH JKU3HU,

— TIOJIOXKHTENBHBIA 00pa3 CeMbH, POAUTENHCTBA (OTIIOBCTBA W MATEPUHCTBA), HHTEPUOPH3AIUS
TPAAUIIMOHHBIX CEMEMHBIX [IEHHOCTEH.

JInyHOCTHBIE pe3yabTaTbl B cepe OTHOLICHUS 00y4alOUIUXCHA K TpyAy, B cdepe CONHATBHO-
IKOHOMHMYECKUX OTHOIICHUIA:
— yBaX€HHE KO BCeM (popMaM COOCTBEHHOCTH, TOTOBHOCTb K 3aIIUTE CBOECH COOCTBEHHOCTH,

— OCO3HaHHBIN BBIOOp Oymymieil mpodeccun Kak MyTh U COCOO peann3anuy COOCTBEHHBIX JKU3HEHHBIX
TJIAHOB;

— TOTOBHOCTHh OOYyYarOmMXCSi K TPYAOBOH NPOPECCHOHANBHON AEATEIHHOCTH KaK K BO3MOXKHOCTH
y4acTusi B PEUICHUH JTUYHBIX, OOIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIIMOHAILHBIX TIPOOIIEM;

— TMOTpeOHOCTh TPYAWTHCS, YBOKEHHE K TPYyAy H JIOIIM TpyAa, TPYIOBBIM JOCTH)KEHUSM,
I0OpPOCOBECTHOE, OTBETCTBEHHOE U TBOPUYECKOE OTHOIICHHUE K PAa3HBIM BUAAaM TPYJOBOH J€ATEIbHOCTH;

— I'OTOBHOCTH K CaMOO6CJ’Iy‘)KI/IBaHI/IIO, BKJIrO4aA O6y‘{€HI/IC U BBIIIOJIHCHHUEC JOMAIlTHUX 00s13aHHOCTEIA.
JInyHOoCTHBIE pe3yabTaThl B chepe (PU3NYECKOr0, ICHXO0JOrHYECKOro, COLUMAJIBHOIO U
aKaJeMHYeCcKOoro 0,1aronoJy4yusi 00y4arommxcs:

— (u3HuecKoe, IMOIUOHATBHO-TICUXOJIOIMYECKOe, COLUANBHOE OJIaromnonydyne oOydaromuxcs B JKU3HH
00pa3oBaTeIbHON OpTraHW3aIliy, ONIYIIEHHWE JETbMH O€30MacHOCTH M TICHXOJOTHYECKOro KomgopTa,
WH()OPMAITMOHHOW 0€30TaCHOCTH.

MertanpeaMeTHbIe pe3yabTaThl.

PeryisiTuBHBIC YHHBepcaJIbHbIe y4eOHbIe e CTBUSA

BbIyCKHUK HAYYHTCH:

— CaMOCTOSITEJIBHO ONPEAEATh LEIH, 3aJaBaTh IapaMeTpbl M KPUTEPUU, IO KOTOPBIM MOXKHO
OIPENENINTD, YTO LIEJIb JOCTUTHYTA;

— OLIEHUBATh BO3MOKHBIE ITOCIIEACTBUS JOCTHKEHUS TIOCTABICHHOM 1IeNTN B JIEATEIbHOCTH, COOCTBEHHOM
KHM3HH 1 )KU3HU OKPY’>KAIOIIHX JIFOJIeH, OCHOBBIBAsCh HA COOOPaKEHMUIX dTUKUA U MOPAJIH;

— CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIC 3a/aud B OOpa30BaTENbHON AEATENBHOCTH M JKU3HEHHBIX
CUTYaLMsIX;

— OLICHMBATh PECYPCHl, B TOM YHCIE BpeMs M JIpyrHe HeMaTepUalbHbIe PeCypCchl, HEOOXOAMMBIE IS

JIOCTHXKCHHUS IOCTaBJICHHOU Ociiu,

- BBI6I/IpaTB OyTb AOCTWIKCHHUA ULCJIH, INJIAHUPOBATH PCHICHUC IIOCTABJICHHBIX 3ala4d, OINTUMHU3IUDPYS
MaTCpHajJIbHbIC 1 HEMATCPHUAJIbHBIC 3aTPAThI;

— OpraHU30BbIBATb 3(1)(1)6KTI/IBHBIIZ IIOUCK pPECYPCOB, H€O6XO,I[I/IMLIX I JOCTHIXKCHU A MOCTaBJICHHOM Ociu,

— COIMOCTAaBJIATH HOJ'Iy‘ICHHBIfI PE3YyIbTAaT ACATCIIBHOCTHU C MMOCTaBJICHHOMN 3apaHee LCIIbIO.

2. [lo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eHCTBHUS

BpInyCKHUK HAYYHTCH:

— UCKaTh U HAXOJUTh 00OOIIEHHbIE CIIOCOOBI PELICHUS 3a]a4, B TOM YHCJIe, OCYIIECTBISATh Pa3BEPHYTHIN
MH(OPMAIIMOHHBIN MOKCK U CTaBUTh Ha €r0 OCHOBE HOBbIE (yueOHbIE U TO3HABATENbHbIE) 3a/1a4H;



— KPUTHYECKU OLICHWBATh U HHTEPIPETHPOBATh MH(OpMAIMIO C pa3HBIX MO3MIIMMA, paclo3HaBaTh U
(uKcHpoBaTh NPOTUBOPEUHS B HH(GOPMAIIMOHHBIX UCTOYHHUKAX;

— WCIIOJIB30BaTh PA3JIUYHBIE MOJEIBHO-CXEMAaTHYECKUE CPENCTBA ISl NPEICTABICHUS CYLIECTBEHHBIX
CBsI3€ U OTHOLICHH, a TaKKe MPOTUBOPEUHIA, BHIIBJICHHBIX B HH()OPMAIIMOHHBIX HCTOYHHUKAX;

— HaxXOIWUTb U NPUBOAWUTL KPUTHYCCKUC APryMCHTBHI B OTHOIICHUH I[GﬁCTBHﬁ u Cy)KI[eHI/Iﬁ Apyroro,
CIIOKOMHO U Pa3yMHO OTHOCUTBCA K KPUTHYCCKUM 3aMCUaHHAM B OTHOILICHHHU COOCTBEHHOI O CYXKICHUA,
paccMaTpuBaTh UX KaK peCypcC COOCTBEHHOTO Pa3BUTHUAA,

— BBIXOJIUTH 32 PaMKHU y4eOHOro IpeaMeTa M OCYIIECTBIIATh IeJIeHANpaBIeHHbIN TOMCK BO3MOXKHOCTEH
JUISL IIMPOKOI0 IIEpeHoca CPEJICTB U CIIOCOOOB 1EHCTBUS;

— BBICTpauBaTh WHAWBUAYAIbHYIO 00pa30BaTENbHYIO TPACKTOPUIO, YIUTHIBAs OTPAHUYEHUS CO CTOPOHBI
JPYruX y4aCTHUKOB U PECYPCHBIE OTpaHHUYCHHUS;

— MEHSATh U yJEep>KUBATh pa3Hble MO3UIMH B [T03HABATEIILHON €A TEIbHOCTH.

3. KommyHHKaTHBHbIC YHHBepPCaJbHbIe y4eOHbIe 1eiCTBHS

BbInycKHUK HAYYMTCS:

— OCYILECTBJISATH JIEJIOBYI0O KOMMYHMKAILIMIO KaK CO CBEPCTHMKAMH, TaK M CO B3POCIBIMHU (KaK BHYTPH
0o0pa3oBaTeIbHONM OpraHM3alMKM, TaK M 3a €€ MpeaeinaMu), NOoIO0WpaTh MAPTHEPOB Ui JEIOBOM
KOMMYHHKAIIUN UCXOJS U3 COOOPaKeHUI Pe3y/IbTaTUBHOCTH B3aUMOACHCTBHS, @ HE JIMYHBIX CUMITAaTHIA;
— IIPY OCYILECTBICHUH T'PYNITOBOM PabOThI OBITh KaK PYKOBOIUTENEM, TaK U WICHOM KOMaH/bI B Pa3HBIX
poisx (reHeparop ueH, KpUTHK, UCTIOTHUTENb, BHICTYMAIOINN, KCTIEPT U T.1.);

— KOOPJMHUPOBATh M BBINOIHATH PabOTy B YCIIOBHSX PEATbHOTO, BUPTYAIBHOIO U KOMOMHUPOBAHHOTO
B3anMMOJICHCTBHS,

— pa3BepHYTO, JOTMYHO U TOYHO HM3JIaraTh CBOIO TOYKY 3PEHHUS C HCIIOIb30BAaHUEM aJCKBATHBIX (YCTHBIX
Y TIMCbMEHHBIX) SI3BIKOBBIX CPEZCTB;

— pacrno3HaBaTh KOH(IMKTOTCHHbIE CUTYAIlMH WM IMPEJOTBPAIIATh KOH(IUKTHI A0 MX AaKTUBHOHM (a3bl,
BBICTPAaWBaTh JICNOBYI0O U OOpa30BaTENbHYI0 KOMMYHHKAIUIO, H30eras JMYHOCTHBIX OLIEHOYHBIX
CYXKJCHUU.



IIpeaMeTHBIe pe3yabTAaThl 0CBOEHHSI OCHOBHOW 00pa3oBaTelbHOH MPOrpaMMbl OCHOBHOIO 00LIero
o0pa3oBaHus o npeaMery «MaTeMaTHKa» Ha Yriy0OJleHHOM YPOBHe

Paznen

Yray0/eHHblil ypOBeHb
«CHCTEeMHO-TeopeTHYeCKH e Pe3YJIbTATHI»

s YCIIEILIHOTO IIPOIOJKEHUS
Lenu ocBoeHUs 00pazoBaHus nsa obecnevenus 603moxcHocmu
npeamera M0 CIEUHATBHOCTSAM, CBSI3aHHBIM C | VCHEUHO20 NPOOONHCEHUS
MPUKIIAHBIM UCIIOJIb30BAHUEM | 00pA308aHUS NO CHEYUATLHOCTIAM,
MaTeMaTHKH CBA3AHHBIM C OCYUeCmeIeHuem
HAYYHOU U UCCIe008AMENbCKOU
dessmenvHocmu 8 obnacmu
MAMEMAMUKU U CMENHCHBIX HAYK
TpeGoBanus K pe3yJjbTary
DJIeMEeHTBI

TEOPHH MHOKECTB
"
MaTeMaTH4YecKou
JOTHKH

CB0OOOTHO OmEepUpoBaThl TOHITHUAMHU:
KOHEYHOE MHOXECTBO, 3JIEMEHT
MHOXKECTBA, IIOAMHOXECTBO,
nepecedeHne, 0ObeAMHEHNE U Pa3HOCTh
MHOXKECTB, YHCJIOBBIC MHOXCECTBAa Ha
KOOPJAWHATHOU HIPsIMOH, OTPE3O0K,
WHTEPBAJI, MOJIYUHTEPBAJ, IIPOMEXKYTOK
C BBIKOJIOTOH TOYKOH, Tpadudeckoe
IIpe/ICTaBJICHNE MHOKECTB Ha
KOOPJAWHATHOMW IUIOCKOCTH;

| 3a1aBaTh MHOXKECTBA
IIEPEUYNCICHUEM 51
XapaKTEPUCTUYECKUM CBOMCTBOM;

0 OIIEpUPOBATH MIOHATUAMH:
YTBEPKICHHUE, OTpHULIAHHUE
YTBEPKIAEHHUs, UCTUHHBIE W JIOKHbBIC
YTBEPXKICHHUs, IPUYMHA, CIEIACTBUE,
YJaCTHBIN ciyyaun oOrmrero
YTBEPKIEHHUsI, KOHTPIIPUMED;

0 IIPOBEPATH IIPUHAJIC)KHOCTh
3JIEMEHTA MHOXECTBY;

0 HaxOJIMTh [IepeceUCHne u
00BbeIMHEHNE MHOKECTB, B TOM UHCJIE
NPEJICTaBICHHBIX  TpadUyecKkd  Ha
YUCJIOBOU MPSAMOM U Ha KOOPJIWHATHOU
IIJIOCKOCTH;

U MIPOBOIUTH JIOKa3aTeNbHbIE
paccyxaeHus A 00OCHOBaHUS
VCTUHHOCTH YTBEPXKIACHUU.
B mnoBcenHeBHOM KHU3HM M IIpU
U3y4EHUU
IPYTUX IPEIMETOB:

_] ACTIONB30BaTh YHMCIIOBBIE MHOYKECTBA

Ha KOOpDAMHATHOW MNpsIMOM M Ha
KOOpJAWHATHOM IJIOCKOCTH JUTS
ONMCAHUSl PEATBHBIX MPOLECCOB H

Hoctmwxkenne pe3ynbTaToB paszaena ll;
| onepupoeamv nousimuem
onpeoeneHusl, 0CHOBHbIMU BUOAMU
onpeoeneHuil, OCHOBHbIMU 8UOAMU
meopem;

| noHuMame cyms KOC8EHHO20
ooKazamenbcmea,

| onepupoeamv NOHAMUSIMU CHEMHO20
U HeCUemHo20 MHONCECMBA;

| npumensims mMemoo
MamemamuyecKol UHOYKyuu Ot
NPOBEOeHUS. PACCYHCOCHULL U
00KaA3aMenbCma U npu pewenul 3a0a4.
B nosceonesnoti scuznu u npu
usyueHuu Opyeux npeomemos:
UCNONIb308AMb MEOPEMUKO-
MHOICECMBEHHBLIL SI3bIK U A3bIK TOSUKU
07151 ONUCAHUSL PEATIbHBIX NPOYECCO8 U
AGNEHUI, NPU peueHuu 3a0a4 Opyaux
VUEOHbIX npeomemos




SIBIICHU;

] MPOBOAUTH JIoKa3aTeJIbHBIC
paccyxaeHus B CUTYyaIUAX
MOBCEIHEBHON JKU3HM, TIPU PEIICHUU
3aj7a4 U3 JPYrux IpeaMeToB

Yucaa
BbIpasKeHU s

CB0OOOJIHO OmEpUpPOBaTh HOHSITHUAMMU:
HATypaJIbHOE  YHCIO,  MHOECTBO
HAaTypaJbHbIX 4YHCEN, IEJI0e YHCIIO,

MHOKECTBO LIEJIBIX Yucell,
OOBIKHOBEHHAst Jpo0b, JeCATUYHAS
IpoOb, CMellIaHHO€e YHCIIO,
paIlMoHaIBbHOE  YHCJIO, MHOYECTBO
paHI/IOHaJ'H)HBIX YHUCCEII,
HUppallMOHAILHOE  YHCIO,  KOPEHBb

CTCIICHH N, JICHUCTBUTEIBHOE YHCIIO,
MHOJ>XECTBO JICHCTBHUTCIBHEIX YHCEII,
reoMeTpuyeckas HHTEpHIpeTaIus
HATypaJbHBIX, LEJIbIX, PALIHOHATBHBIX,
JIECTBUTEIIHLHBIX YHCEIT,

[J moHUMaTh W OOBSACHITH pPa3HUILY
MEXTY HO3UIIMOHHON u
HEIIO3UITMOHHOM CHCTEMaMH 3aITHCH
YHCET;

[l mepeBOIUTH YHCIA U3 OJHOU
CHCTEMBI 3aIMCcH (cuctemsl
CUHCIICHHUSI) B IPYTYIO;

(0 nmoka3elBaThb M HCIOJL30BATh
MPU3HAKKA  JISTUMOCTH  CYMMBI U
NPOU3BEIICHUS  TPU  BBIMOJIHCHUH
BBIYMCIICHUH U PEIIICHUY 3a]1a4;

O BBITOJIHATH OKpYIJICHHE

pallMOHANIBHBIX W UPpalMOHATIbHbBIX
YHCell ¢ 3aJJaHHOM TOYHOCTEIO;

[l cpaBHUBaTh JACHUCTBUTEIIBHBIC YHCIIA
pPa3HBIMH CITIOCOOAMH;

[J ynops10uMBaTh YKCIA, 3alIMCAHHbIE
B BUJI€ OOBIKHOBEHHOH M IECATUYHOMN
npoOu,  Yucia,  3allldCaHHbIE  C
UCITOJIb30BAaHUEM  apU(PMETHIECKOTO
KBaJ[paTHOTO KOPHS, KOPHEH CTENEHU
OoubIe 2;

0 naxogute HOJl u HOK pasueiMu
crocobaMu W HCMOJNb30BaTh UX MPHU
pELIeHUH 3a/ay4;

0 BBITIOJIHATE  BBIYMCIIEHHS W
npeoOpa3oBaHus BBIpAKEHU,
coJiepXalux JIeMCTBUTENbHBIE YHCIIA,
B TOM 4YHUCJIE KOPHHM HaTypaJlbHBIX
CTEIICHEM;

0 BBIIIOJIHSTH
TOXKJICCTBCHHEIC

CTaHJapTHbBIE
npeoOpazoBaHus

Hoctmwxkenue pe3ynbraToB pazzaena ll;
0 c680000HO onepuposamsb
YUCTOBLIMU — MHONCECMBAMU — NpU
peuieHuu 3a0au,

[l nonumams npuuunvl U OCHOBHbLE
uoeu pacuupenus YUCTIOBbIX
MHOJHCECME;

[ 61ad0emv 0CHOGHBIMU NOHAMUAMU
meopuu  0eUMOCMU NpU  peuleHun
CMAaHOApmMHbIX 3a0ay

[ umems 6azosvie npedcmasienus o
MHOJICECHB8E KOMNLEKCHBIX YUCe,

0 Cc80000HO BbINOIHAMb
mooicoecmeenvle  npeoopa3’08aHus
MPUSOHOMEMPULECKUX,
Jnocapughmuveckux, CMeneHHbIX
BLIPANHCEHULL,

[J  Bmagets  dopmynoi  OuHOMA
HrroTona;

[ mpumenamo npu pewienuu 3adau
meopemy 0 TUHelHOM NPeoCmasieHuu
HOJI;

[ mpumenamv npu pewienuu 3adau
Kumaiickyro meopemy 06 ocmamxax,
[ npumenamv npu pewienuu 3adau
Manyro meopemy @epma;

[] yMeTb BBIMIOJIHATH 3aIIMCh YHCTIA B
MO3UIMOHHON CUCTEME CUUCIICHHUS;

[] mpUMEHSITh MPU PEHIeHUH 3a]ad
TEOPETUKO-YHUCIIOBBIE byHKIMH:
YHCIIO U CyMMa JienuTenei, QyHKINIo
Oitnepa;

[] mpUMEHSITh MPHU PEHICHUH 3a]ad
LIETTHbBIE ApOOH;

[l DOpUMEHATh TNpH  PEUICHUH
3aJJaYUMHOTOYJICHBI C
JeWCTBUTEIIbHBIMU u LEJIBIMU
ko3 dunmeHTamu;

[] BIa#eTh MOHATHAMM NPUBOAUMBII
U  HENPUBOJUMBIM MHOTOWIEH U
NPUMEHSTh UX IIPU PELICHUH 3a/1a4;

[] IpUMEHATHh NpU PELICHUM 3anad
OCHOBHYIO T€OpEMY anreopsl;

[] DpUMEHSTHh NpHU PELICHUH 3a]ad
npocTeime QyHKIUN KOMITJIEKCHOM
NIEPEMEHHON KaK TIE€OMETPUYECKHE




TPUTOHOMETPUUECKHUX,
J0orapupMHUECKUX, CTEIECHHBIX,
HppalMOHAJIbHBIX BBIPAXKEHUM.

B noBcenHeBHOW KHM3HM U IIpU
U3Y4YEHUHU JPYTUX NIPEAMETOB:

[} BBIIOJHATH U OOBSACHATH CPAaBHEHHE
pe3ynbpTaToB BBIUMCIICHU I pH
pelIeHUH MPAKTUYECKUX 33/a4, B TOM
qrcie MPHUONMKEHHBIX BBIYHCIICHUH,

UCIIOJIB3YS pasHble CHOCOOBI
CPaBHEHU;

] 3aIIMChIBATD, CpaBHUBATH,
OKPYTIJIATH YHCJIOBBIC JaHHBbIC

peanbHBIX BEJIMYUH C UCIIOJIB30BAHUEM
Pa3HBIX CUCTEM U3MEPEHHS;

[J cOCTaBJISATh M OLIEHUBATh PA3HBIMHU
Croco0aMM YUCIIOBbIE BHIPAKEHUS ITPU
peuIeHun TMPAaKTHYECKUX 3a1a4 |
3a/1a4 U3 IpYrux yuyeOHbIX MPeIMETOB

npeoOpazoBaHUs

YpaBHeHust
HepaBeHCTBa

u

CB00OOHO OMEpUpPOBaATh TMOHATHIMH:

ypaBHEHUE, HEPaBEHCTBO,
PaBHOCHIIbHBIE ypaBHEHUS u
HEpaBEHCTBA, ypaBHEHHUE,
SBIISIOLIEECS]  CIECTBUEM JIPYroro
ypaBHEHUS, ypaBHEHUS,

PAaBHOCHJIbHBIC HA MHOXKCECTBC,

PaBHOCHIIbHBIE
YpaBHEHUI;

[J pemiath pa3Hble BUAbI YPAaBHEHUH U
HEPABEHCTB U UX CHCTEM, B TOM UYHCIE
HEKOTOpbIE YypaBHEHUS 3-U u 4-i
CTeNeHel, IpOOHO-pallMOHANBHBIE U

npeoOpazoBaHus

UppalnrvoHabHbIE;
(] oBIaAeTh OCHOBHBIMHM THUIAMHU
NOKa3aTeIbHbIX, JIOTapu(PMUYECKUX,
UppaLUOHATIBHBIX, CTETIEHHBIX
YpaBHEHMH U HEPaBEHCTB u
CTaHJAPTHBIMU MeTOoJaMU ux
pelmieHUi W TNPUMEHATh HX IpH

pEILICHUH 3a1ay4;
[J npumensats TeopeMy besy k
PELICHUIO YPaBHEHMUI;

[J mpuMmeHATH TeopeMy Buera g
pELICHUS HEKOTOPBIX YPaBHEHUN
CTEIEHU BBILIE BTOPOH;

[J moHUMATh CMBICI TEOPEM O
PAaBHOCUIIBHBIX Y HEPAaBHOCUIIBHBIX
npeoOpa3oBaHUAX YPaBHEHUH U yMETh
UX JIOKa3bIBaTh;

Hoctmwxkenne pe3ynbTaToB pazzaena ll;
(1 c60600H0 omnpedenrsmvb mun u
8blOUpams Memoo peuieHus
NOKA3AMENbHbIX U 102APUDMUYECKUX
VpasHeHul u HepaseHcms,
UPDAYUOHAIHBIX — YDAGHEHUU U
HepaseHcma, MmpueoHOMempudecKux

VPABHeHUll U HEePABeHCM8,  UX

cucmem;

(1 c60000HO pewamvb  cucmemsl
JUHEUHbLX YPABHEHUL,

(1 pewams  ocHo6Hble  munvl

VpasHeHutl u
napamempamu;
[ mpumenamv npu pewenuu 3adau
HepaseHcmea Kowu —
bynaxoeckozo, bepnynnu,

0 umems  npeocmasieHue - O
HepageHcmeax  Mexncoy  CpeoOHUMU
cmeneHHbIMU

HepaseHcme C




[0  BmajgeTb METOJAMH  PEIICHHS
yYpaBHEHUM, HEPABEHCTB U UX CHUCTEM,
YMETh BBIOMpPATh METOJl PEHICHUs |
000CHOBBIBAThH CBOH BBIOOD;

[J WCMoNb30BaTh METOJ| WHTEPBAJIOB
JUIS PEIICHUS HEpPaBeHCTB, B TOM
qguclie  JAPOOHO-PAlMOHAIBHBIX U
BKJTFOYAIOIINX B cebst
UPPAIMOHAIILHBIC BEIPAYKEHUS;

[J pemath anreOpanyecKue ypaBHEHUS
U HEPAaBEHCTBA W WX CHCTEMBI C
rnapaMeTrpamMu  aireOpandyeckum U
rpauuecKkuM MeTolaMu;

[J  BHameTh pasHBIMH  METOJAMH
JI0Ka3aTeIbCTBAa HEPABEHCTB;

[J pemarh YpaBHCHHS B IEJIBIX
qHciax;

[J  wm300paxaTb  MHOXECTBa  Ha
TUTOCKOCTH, 3aJjaBaeMble
YpaBHECHUSMH, HEPABEHCTBAMHU W WX
CUCTEMaMH;

0 cBO0OOHO HUCII0JIb30BaTh
TOXKJICCTBEHHBIC TPeoOpa3oBaHUs MPHU
pELICHNH  yYpaBHEHUH HW  CHUCTEM
YpaBHEHUH

B nosceonesnoii  ocuznu u  npu
usyueHuu opyaux npeomemos.

COCTaBIIAITh M pellaTh YpaBHEHMUS,
HEPAaBEHCTBA, WX CHUCTEMbl IIpH
pelmieHuu 3afad  IpYrux  y4eOHBIX

MIPEIMETOB;
(] BBITIOJIHSITH OIICHKY TTPaBOTIOI00MS
pe3ynbTaToB, MOJTy9aeMbIX npu

pEelIeHUH  Pa3UYHBIX  ypaBHEHUH,
HEPaBEeHCTB W HUX CHCTeM IIpH
pelleHny 3aJad  APYrux y4eOHBIX
PEIMETOB;

[J cocTaBisTh U peliaTh YpaBHEHUS U
HEpPaBeHCTBA C MapamMeTpaMu MpH
pelieHny 3aJad  JPYrux  y4eOHBIX
NPEIMETOB;

0 COCTAaBJISITh yYpaBHEHHE,
HEpPaBEHCTBO WJIM HUX  CHUCTEMY,
ONUCHIBAIOLME PEATBHYIO CUTYaIUIO

WIn MPUKIIATHYIO 3ajauy,
UHTEPIPETHPOBATh MIOJIyYEHHBIE
pE3yNbTaTHI;

U HUCIIOJIb30BaTh nporpaMMHbIC
cpeacrtBa Ipu pPEIICHHUU OTACIBbHBIX
Ki1aCCOB ypaBHeHI/Iﬁ 1 HCPABCHCTB




DyHKUUH

Biagers nonstusMu:
3aBHCHUMOCTD BEJIMYHH, (PYHKITHS,
apryMeHT U 3HaueHue (pyHKIHH,
001acTh OnpeeIeHus U
MHOYECTBO 3HaUCHUH (DyHKIINH,
rpaduK 3aBUCUMOCTH, TpapuK
GbyHKIMHM, HYTU QYHKINH,
IPOMEKYTKH 3HAKOTIOCTOSIHCTBA,
BO3paCTaHHE Ha YHCIOBOM
IPOMEXYyTKE, yObIBaHUE HA
YHCIIOBOM IPOMEXKYTKE,
HauOoJbIlIee U HAaUMEHbIIee
3Ha4YeHHEe (PYHKIIUU HA YHCIIOBOM
MPOMEXKYTKE, TIEPUOTNIECKast
(GyHKIUS, TIEPUO/T, YSTHAS U
HedeTHast PYHKINH; YMETh
MPUMEHSTH OTH TTOHSTHUS TIPU
peleHnn 3a1ag;

(] BmaieTh MOHITHEM CTETICHHAS
(GyHKIMS; CTPOUTH ee Ipaduk u
yYMETh TIPUMEHSTH CBOMCTBA
CTeNeHHON (YHKIHMU NPU
peLLIeHUH 3a1a4;

(] BmazieTb MOHATUAMHI
rokaszartesnbHas QyHKIUS,
9KCIIOHEHTA; CTPOUTh UX T'papUKH
U YMETh IPUMEHSATh CBOMCTBA
MO0Ka3aTeIbHON (QYHKIUH MIPU
peLlIeHUH 3a1a4;

[} BnazieTh MOHITHEM
norapupmudeckas GyHKITUS;

CTPOMTSH €€ rpauK U yMETh
IPUMEHSTh CBOMCTBA
norapudmuueckoi GyHKINH IPU
peLIeHUHN 3a/1ay;

(] BnazieTb MOHATUAMHI
TPUTOHOMETpUYECKHE (DYHKLINU;
CTPOMTH UX I'papUKH U YMETh
IPUMEHSTh CBOMCTBA
TPUTOHOMETPUUYECKUX (PYHKIIHIT
IpY PELIeHNH 3a/1a4;

(] BmasieTh MOHATHEM OOpaTHas
(GyHKLUS; TIPUMEHSTH 3TO
HOHSATHE NPU PELICHNUH 3371a4;

] mpUMEHSTH MPU PEeLICHUN
3aJa4u CBOMCTBA (DYHKIIHIL:
YEeTHOCTb, IEPHOAUYHOCTD,
OTPaHUYEHHOCTB;

) mpUMEHSATH MPU PELICHUN
3aja4 npeoOpa3oBaHus rpaguKoB

Hoctrxkenue pe3ynbTaToB paszaeina Il
[1 61ademv nonsamuem acumnmomaol u
yMemb e20 NpuUMeHsAmsb Npu peueHuu
3a0au,

[ npumensamos memooOvl peuieHus
npocmetiwiux — OughgepenyuanbHvIX
VPaBHeHUll  nepeozo U B8MOPO2O
nopsi0Ko8




(b yHKIIHIA;

(] BJIaZIeTh MIOHATUSAMH YUCIIOBAs
[IOCJIEIOBATEIBbHOCTb,
apudmernyeckas u
re€OMETPHUYECKas IPOTPECCHUs;

] mpUMEHSTH MPH PELICHUN
3a/1a4 CBOMCTBA U NPU3HAKU
apudmeTHuecKon u
reOMETPUYECKON IPOTrPECCUil.
B noBceqHeBHOM KU3HU U IPU
U3YYEHUU APYruX yueOHBIX
MIPEeIMETOB:

[J onmpenensars 1o rpapukam u
WCIIOJIb30BATh ISl PEILICHUs
MIPUKJIAJHBIX 33/1a4 CBOMCTBA
peaJIbHBIX MTPOLIECCOB U
3aBUCUMOCTEN (HAauOOJBIITNE U
HauMEHBIIINE 3HAUYEHuS,
MIPOMEXYTKU BO3pACTaHUS U
yObIBaHUS QYHKIIHH,
MIPOMEXYTKH 3HAKOTIOCTOSIHCTBA,
aCUMITOTHI, TOUKH Meperuoa,
MepHOJ U T.11.);

[ MHTEepPHPETUPOBAThH CBOIICTBA B
KOHTEKCTE KOHKPETHOM
MPAKTUYECKOUN CUTYALINH;.

[J onpenensaTs 1o rpadukam
MPOCTEUIINE XapaKTEPUCTUKHU
MEePUOIUIYECKHUX MPOIIECCOB B
OHMOJIOTHH, SKOHOMHKE, MY3BbIKE,
PaaMoCBS3M U Jp. (aMILTUTY/A,
NEePHOJI U T.11.)

JJ1IeMeHThbI
MaTEeMaTHYECKOro
aHAJIN3a

BJ'Ia,Z[eTB IIOHATUCM OECKOHEYHO
Y6BIBaIOH_[a${ reoMeTpUuYICCKasa
nporpeccud u yMETb IPUMCHATH €TI0
IIpHu pCHICHNH 3a/1a4;

OPUMEHATh  JUIS
TEOPHIO MPEJICIIOB;
[J BlIafeTh IOHATHAMHU OECKOHEYHO
Oonpmiie U OECKOHEYHO  Malble
YUCIIOBLIE  ITOCIEIOBATEIBHOCTH U
YMETb CpaBHHBATh OECKOHEYHO
Oonpimiie U OECKOHEYHO  Malble
IIOCJIEAOBATENLHOCTH;

[J BRameTh MOHATUSIMH: MPOU3BOAHAS
GyHKIIMM B TOYKE, MPOU3BOIHAS
bynxumn;

O BBIYUCIIATE MIPOU3BOTHBIC
JNIEMEHTApHBIX ~ QYHKIMA ©  HX
KOMOMHAIIHI;

PCUICHHUA 3aJa4

Jlocmuoicenue pezyrbmamos pazoend
I;

[J c60600HO 61a0emb CMAHOAPMHBIM

annapamom MaAmMemamuyeckozo
aHanuza
o B8bLIYUCTICHUSA NpoU3B0OHbLIX

@yHKYUU OOHOT NepemMeHHO,

[ c60600H0 npumensms annapam
MAMeMamuyeckoeo  aHaiusa  Ois
uccne0osanus @yHryui u
nOCMpoenust 2papuKos, 8 mom uucie
UCCNEO0B8AHUS HA BBINYKILOCHb,

0 onepuposams NOHAMuem
nepeooopasHoll @yHrxyuu o
peutenus 3a0ay,

[1 06radems ocHoénbiMu c8edeHUAMU
06 unmeepane Hviomona—Jleiibnuya
U e20 npocmeuuux NPUMeHeHUsX,




[0 wuccnenoBath  (pyHKIUH
MOHOTOHHOCTB M SKCTPEMYMBI;

[J cTpouth rpaduku M TPUMEHSTH K
peLIeHUI0 3a7ad, B TOM YHUCIE C

Ha

napameTpoM;
(] BHmameTp MOHATHEM KacaTelbHas K
rpaduky  QyHKOIHHA U yMEThb

MPUMEHSITh €T0 IIPH PEIICHUH 3a]1a9;

[J BIaIeTh MOHATUSMH ITEPBOOOpA3HAS
(GyHKIHS, OTIPEICIICHHBIN HHTETPAI;

[J npumensats Tteopemy HproToHa—
JleiiOHua u ee CcleACTBUS  JUIS
pelieHus 3a1ad.

NOBCEOHEBHOU HCUSHU U NPU U3VUEeHUU
Opyeux yueOHblX NpeomMemos:

U pemars NOpUKIagHBIE 3a4a4dl U3
OuoJIoruu, busuku, XHUMHUH,
OKOHOMHKH W JPYTUX MPEIMETOB,
CBSI3aHHBIC C HCCIIEIOBaHUEM
XapaKTePUCTHK MPOIIECCOB;

(] onepuposamv 6 cmanoapmHuIxX
Cumyayusx npou3600HbIMU  BbICUIUX
nops0KOo8,

[l ymemv npumenamov npu peuieHuu
3a0a4  CcBOUCMBA  HENpepvléHbIX
dynryuii;

[l ymemv npumenamo npu peuieHuu
3a0au meopemvl Betiepwmpacca;

(] ymems vinonnams npudaudxicenHvle
8bIYUCTEHUS ~ (MemOoObl  peuleHus
ypasHenui, 8bIYUCTEHUS
onpeoeseHHo20 UuHme2pana);

[ ymemv npumensamo npunodxicenue
NPOU3BOOHOU U ONPeoeleHHO20
uHmezpana K  peuleHuio - 3a0ay
ecmecmeo3HaHus,

(] enademv nowsamusmu  6mopas
NPOU3BOOHAS, BbINYKIOCMb 2paduKra
GyuKkyuu U ymemsv  UCCre008amb
@DYHKYUIO HA 8LINYKIOCHIDb

U HHTEepHpeTHUpOBaTh IIOJIYy4YECHHEIE

pe3ynbTaThI
Crarucruka u
TeOpus OnepupoBaTh OCHOBHBIMH | JlocTkeHHe pe3ynbTaToB pazaena ll;
BEpPOSTHOCTEH, OTIMCATEIBPHBIMA ~ XapaKTePUCTUKAMH | [] umemo npedcmasieHue 0
JIOTHKA H | YHUCIIOBOTO Habopa, TIOHATUEM | YEeHMPATbHOU NPeOelbHOU meopeme,
KOMOMHATOpUKA reHepaibHast COBOKYITHOCTD u| 0 umemo npedcmasieHue 0

BBIOOPKO U3 HEE;

[] omepupoBaTh MOHITHUSMHU: 4YACTOTA
U BEPOSTHOCTh COOBITHS, CyMMa H
NIPOM3BEACHUE BEPOSATHOCTEH,
BBIYUCIISATh BEPOSITHOCTA COOBITHI Ha
OCHOBE I10JICYETA YUCIIA UCXOJIOB;

(] BIaaeTh OCHOBHBIMH TOHSTHSIMHU
KOMOMHATOPHKH W YMETh  HX
IPUMEHSTH [P PEUICHUH 337134,

[ uMeTh NpecTaBlieHHe 00 OCHOBAaxX

TEOPUU BEPOSTHOCTEH;

0 HUMCTDb npeaACTaBJICHHUC (6]
JAUCKPCTHBIX n HCIIPEPBIBHBIX
CJ'Iy‘IElfIHLIX BCINMYHNHAX n
pacipeacicHusax, O HE3aBUCUMOCTHU
CJ'Iy‘IElfIHLIX BCIINYHMH,

0 HMCTb NpeaACTaBJICHUC 0
MAaTEMAaTH4YCCKOM OXXHIAaHUU u
AUCTICpCUHA CHy‘IElfIHLIX BCIINYHH,

0 NUMCETb NpeACTaBJICHUC (0)
COBMCCTHBIX pacnpeaciIiCHUAX

CJ'Iy‘-IElﬁHLIX BCIINYUH,
[l moHuMMaTh CYTb 3aKOHa OOJIBIIINX

8b100POUHOM K03 puyuenme
Koppensayuu u TUHetUHoU pecpeccuu,

[0 umemwv  npeocmasnenue o
cmamucmuyeckux — 2unomesax — u
npoegepke CMamucmuyecKou
eunomeswl, 0 CmamucmuKe Kpumepus
U ee yposHe 3HAYUMOCMU,

[ umems npedcmasneHue o cea3u

IMAUPUYECKUX U MEOPemuyecKux
pacnpeoenenuil,
0 UMETh  TPEJACTaBJICHUE O

KOJIHUPOBAHUU,

0B8OUYHOLL 3aNUCU, 0BOUYHOM Oepese;
[ e1ademv OCHOBHLIMU NOHAMUIMU
meopuu 2pagos (epagh, eepuiuna,
pebpo, cmeneHb GepuiluHbl, NYMb 6
epage) u ymemv npumeHamv ux npu
peuileHuu 3a0a4;

[ umems npedcmasnenue o 0epegvsix
U ymemv NPUMEHAMb NPU peuleHuUU
3a0au;

[ erademv nowsmuem ceA3HOCMb U
yMemb  NpUMeHAmb  KOMHOHEHMbl




gucel W BBIOOPOYHOTO  METOoJa
HU3MEPEHUS BEPOSITHOCTEH;

0 HAMETH IIPEICTABIICHUE 0
HOPMQJIBHOM  PAaCIpEICIICHUN u
puMepax HOPMaJIbHO
pacupeneneHHbIX CIy4alHbIX
BEJINYUH;

H HMETH MIPEACTABIEHUE (o]

KOPPESALHU CIIy4alHbIX BEJTUYUH.

B nosceonesnoii  owcuznu u  npu
Uy4eHuu opy2ux npeomemos.

(] BBIYMCIATH WA  OLEHHUBATH
BEpPOSITHOCTH COOBITUH B peaJbHOMN
KHU3HU;

(] BBIOMpATh METOJBI TOIXOJSIIETO
MpesicTaBiIeHNs] 1 00pabOTKU JaHHBIX

CBAZHOCMU NPU peulenuy 3a0ay;

(1 ymemwv ocywecmenamo nymu no
pebpam, 006x00bl pebep u BepuiuH
epaga;

1 umems  mpeocmaenenue 00
IUNEPOBOM U 2AMUTILINOHOBOM NYMU,
umMems npedcmasiieHue o mpyoHoCcmu
3a0auu HAXOHCOeHUs. 2aMUTbMOHO8A
nymu;

[ 6n1ademv noumsamuamu KoHeuHvie u
cuemHble MHOJCECM8A U YMemb UX
NPUMEHAMb Npu

pElICHUH 33]1aY;

[0 ymemv  npumensamo  Memoo
mMamemamuyeckou UHOYKYUU,;
(] ymemv  npumenamv  NpUHYUN

Hupuxne npu pewenuu 3adau

TekcToBBIC
3aaadu

Pemrate pasHbele 3amauu MOBBIIEHHON
TPYIHOCTH;

(] aHanM3MpOBaTh YCJOBHE 3a/Ia4H,
BBHIOMpATh  ONTUMAJbHBIA  METOJ
pelieHus  3ajadyd,  paccMarpuBas
pa3IUYHbIE METObI;

[J cTpouTh MOJENb pEIIeHUs 3aJayH,
MIPOBOIUTH JOKa3aTelIbHbIE
paccyXAeHUs NIPU PELICHUH 3a/1a4H;

[J pemars 3amauyd, TpeOymolue
nepebopa  BapUAHTOB,  MPOBEPKHU
ycIoBuHM, BbIOOpa  ONTHUMAILHOTO
pe3ynbTrara;

O aHAJIM3UPOBATh u
UHTEPIPETUPOBATH MOJTy4YEHHbIE
pelieHuss B KOHTEKCTE  YCIOBHS
3alaud, BHIOMpATh pEIICHHs, He
IPOTUBOpEYAILINE KOHTEKCTY;

[ mepeBOOUTHh MpPH PELICHUH 3aJa4yu
nHpopMaIro u3 0THON (HOPMBI

3alUCH B JIPYTYI0, HCHOJb3YS IpH
HEOOXOJIMMOCTH ~ CXEMbI,  TaOJMIIbI,
rpaduKH, TUarpaMmel.

B nosceonesnoti owcusnu  u  npu
u3yueHuu opyaux npeomemos:

[ pemarb NpakTHYECKHE 3aJauydl U
3aJauu U3 APYTUX MPEIMETOB

HocTmwkenue pe3ynbTaToB pazzaena |l

I'eomerpus

Brnanets TCOMECTPUUCCKUMU
NOHATUSAMU TIpU PCHICHHUU 3aJa4 U

Hmemns npeocmasieHue 06
AKCUOMAMUYECKOM Memooe;




MPOBEACHUHT
pacCyKICHUH;
[ camocTosTeNbHO (HOPMYITHPOBATH
OTIpEJIeIIeHUs] TEOMETPUYECKHUX (puUryp,
BBIBUTaTh  TUIOTE3bl O  HOBBIX
CBOMCTBAX U IIpU3HAKAX
F€OMETPUUECKUX buryp "
00OCHOBBIBaTh WJIM ONPOBEPraTh WX,
00001maTh WIM  KOHKPETU3UPOBAThH
pe3yabTaThl Ha HOBBIX Kiaccax Quryp,
IPOBOJUTh B HECIOXKHBIX CIydasx
KJIaCCU(PUKAIUIO ¢buryp 1o
pa3IMYHBIM OCHOBAHUSIM;

[J wuccnemoBaTh YEpPTEXKH, BKIIOYAs

MaTEMAaTHYCCKUX

KOMOMHaAMu  Quryp,  H3BJIEKaTh,
WHTEPIPETUPOBATH "
peoOpa3oBbIBATH nH(popMaIuio,

MIPE/ICTABICHHYIO HA YePTEkKax;
[] pemarb 3aJaud TE€OMETPHUYECKOTO
ColepKaHHsA, B TOM 4YHCIE B
CUTYalUsiX, KOTJa aJlTOPUTM peIICHUS

HE cieayeT SBHO W3  YCJIOBHS,
BBITIOJIHATH HEOOXOINMBIE TS
pelleHnsT 3aJadyd  JOTOJHUTEIbHBIC
TIOCTPOEHHUS, HCCIEeI0BATh

BO3MOJKHOCTh TPHUMEHEHHSI TEOPEM U
dhopmyn s perieHus 3a1a4;

0 YMETh dhopmyIupoBaTh u
JIOKa3bIBaTh reOMETPUICCKUE
YTBEPKICHUS;

[J BIaJeTh MOHATUSAMU CTEPEOMETPHH:
npusMa, napajienenurnes,, TupaMmua,
TeTpas’ap;

[ ©MeTh IMpeJCTaBICHUs 00 aKCHOMax
CTEpEOMETPUU U CIEJCTBUSAX U3 HUX U
YMEThb MPUMEHSITh UX MpPHU PElICHUU
3a/ay;

0 YMETh CTPOUTH ceueHus
MHOTOTPAaHHUKOB C HCIIOJIb30BAHHEM
pa3IMyYHBIX METOJOB, B TOM YHCJIE U
METO/ia CJIEJIOB;

HUMCTDb NpeACTaBJICHUC 0
CKpCUINBAOIINXCA MMPAMBIX B
IMPOCTPAHCTBE U YMCTb HAXOAUTDH YIOJI
" pacCCTOSIHHUEC MCIKAY HUMMU,

O IPUMEHSTh TEOPEMBI 0
napaieIbHOCTH MPSIMBIX u
IUIOCKOCTE B  IMPOCTPAHCTBE IpU

pELIEHNH 3a]1a4;
[J yMeTb NPUMEHSATh MapaiieIbHOE
MIPOEKTUPOBAHUE Uil M300paskeHUs!

0 enaoems nOHAmMUEeM
eeomempuieckue Mecma mMoueKk 8
NPOCMpPAHCcmee U ymems NpUMeHsImb
Ux 011 peuleHus 3a0ay,

[l ymems npumenamev 0na peuieHus
3a0au  ceolicméa  NIOCKUX U
08Y2PAHHBIX ~ Y2l08,  MPeXepaHHO20
yena, meopemvl KOCUHYCO8 U CUHYCO8
0J11 MPeXePanHo20 yaid,

0 enaoems nOHAMUEeM
nepneHOUKYIApHoe ceyeHue NPusmol U
YyMemb NPUMEeHAMb e20 Npu peueHuu
3a0au,

[0 umemv  npedcmagnenue o
080UCMBEHHOCIU NPABUTLHBIX
MHO202DAHHUKOB,

(1 e1ademv nouamuamu yeHmpaibHoe
U napannenbHoe NPOeKmuposanue u

NPUMEHAMb  UX HpU  NOCMPOeHUU
ceyeHUull MHO202PAHHUKO8 MenmoooM
npoexKyull;

[0 umemwv  npeocmagnenue o
paseepmke MHO202PAHHUKA u
Kpamuatiuiem nymu Ha NO8epXHOCMU
MHO202PAHHUKA,

[0 umemv  npedcmagnenue 0
KOHUYECKUX CeUeHUSIX,

[0 umemv  npedcmagnenue 0
Kacaowuxcsi cgepax u KomoOuHayuu
mejn épawjenus u ymems NPUMEHsmMb
UX npu peweHuu 3a0au,

[ npumensamov npu pewenuu 3a0ay
Gdopmyny paccmosimusi om mouku 00
nAOCKOCMU,

(] erademv pazHbIMu  cnocooamu
3a0anusi  NPAMOU  YPAGHEHUSIMU U
YyMemb  NpUMeHSMb  NpU  peleHuu
3a0ay;

[ npumensimos npu pewenuu 3a0ay u
0oKazamenbcmee meopem
BEKMOPHLILL ~ Memoo U Memoo
KOOpOuHam,

[0 umemv  npedcmaeneHue 00
akcuomax — obvema,  NPUMEHAMb
Gpopmynl 00beM08 NPAMOY2OILHO2O
napanieienuneod, npuz Mol u
RUPamMuobl, mempa’opa npu peueHun
3a0au;

1 npumensams  meopemvl 00
OMHOWEHUAX 00bEMO8 NpU peueHUU
3a0au;

L] npumenamo

unmezpan 0.




duryp;
0 YMETh HPUMEHATH
NEPIEHIUKYISIPHOCTH ~ IPSIMOM U

IJIOCKOCTH MPU PELICHUH 3a/1a4;
(] BIageTh NOHATUSAMU OPTOTOHAJILHOE
IPOEKTUPOBAHUE, HAKJIOHHBIE U HUX
IPOEKLNH, YMETh IPUMEHATH TEOPEMY
0 Tpex MepHeHAMUKYIsIpax IpH
pELIeHNH 3a]1a4;

(] BHIaAeTh NOHATHUAMU DPACCTOSIHUE
MEXIy (urypaMm B TPOCTPAHCTBE,
oOmuit HEePIEeHIUKYISP IBYX
CKPEILMBAIOIIUXCSI TPSAMBIX U YMETh
MPUMEHSTh UX MPU PELLICHUH 33a4;

(] BiazeTh NOHSITHEM Yrod MEXIY
NpsIMOM M IJIOCKOCTBIO M YMETh
MIPUMEHSTH €r0 MPH PEIICHNUH 3a/1a4;

(] BiameTh TOHATHSIMH JBYTPaHHBINA
yroji, Yroil MexXIy IUIOCKOCTSIMH,
MEepPNEeHIUKYIApHbIE  IJIOCKOCTH U
YMETh TPUMEHSTh WX TPH PEOICHUU
3azay;

[J BmajgeTb MOHATUSAMU MpU3MA,
napasuiesenumnes u MPUMEHSITh
CBOMCTBAa  Mapajuleienuiena  IMpu
pElIeHNUH 3a]1aY;

[J BiaeTh MOHATHEM MPSIMOYTOJBHBIH
napajuiefienunes] U MPUMEHSITh €ro
MIpH pElIeHUHN 3a]1aY;

[J BiajgeTb TMOHATUSMHU MHPAMUJA,
BU/IBI UpamMu, AIIEMEHTBI
OpaBWIbHOM MNUpaMHUIbl U yYMETh
IPUMEHSITh UX MPU PELICHUH 3a/1a4;

[J uMeTh MpeJCTaBJICHHE O Teopeme
Dilnepa,npaBUIIbHBIX

MHOTOI'DaHHHUKAX;
0 BimageTrh IOHSATHEM  ILUIOLIAU
MOBEPXHOCTE MHOTOTPAaHHUKOB M

YMETb MPUMEHSTh €ro MpU PElICHUU
3a1a4;
[J BIa€Th MOHATHUSIMH TeJIa BpaICHUS

8bIUUCTICHUS 06vemos u
nogepxHocmetl mei 8paujeHus,
8bIYUCTICHUA NAOWAOU CchepuiecKoeo
nosica u 00vema wapogozo Closi;

1 umemv  npedcmasnenue 0
OBUIHCEHUSX 8 npocmpancmee:
napaiieibHoOM nepeHoce, CUMMempuy
OMHOCUMENbHO nA0CKOCMU,
YEeHMPATbHOU CUMMeMPUU, NOBOPOMme
OMHOCUMENbHO NPAMOU, GUHMOBOU
CUMMempuU, ymemv NPUMEHAMb UX
npu peweHuu 3a0ay,

[ umemsv npedcmasneHue o niowaou
OpPMOCOHANLHOU NPOEKYULU,

[0 umemv  npedcmagnenue o
MPexXePaHHOM U MHO20CPAHHOM Yaiie
U NpUMeHSAmb  CBOUCMBA NIOCKUX
Yel08  MHO202PAHHO20 — Yeid — Nnpu
peuieHuu 3a0au,

[0 umemv  npedcmagnenus o
npeobpazo8aruu noooous,
2oMOmemuy U ymems NPUMEHAMb UX
npu pewenuu 3a0ay,

1 ymemv pewams 3a0auu  Ha
NIOCKOCTU Memodamu
cmepeomempuu;

[ ymemv npumenamo  ¢hopmynsl

00beM06 npu pewerHuu 3a0ay

BexTopbl
KOOPAUHATHI
NPOCTPAHCTBE

H
B

Bnanetp MOHATHSAMM BEKTOPbl U HX
KOOpPJMHATBHI;

(] yMeTb BBINOJHATH ONEpAlMH HaJ
BEKTOpaMH;

O MCIIOJIb30BATh CKaJISIpHOE
IIPOU3BEACHNE BEKTOPOB npu
pELIEHNH 33]1a4;

[] NpUMEHATh ypaBHEHHUE IUIOCKOCTH,
bopmymy paccTOsIHUS MEXTY
TOUKAaMH, ypaBHEHHE cdepbl IpH

Hocmuoiwcenue pezynomamoé pazoena

O Haxooumo o0bvem
napaniienenuneda u - mempa’opa,
3A0AHHBLIX ~ KOOPOUHAMAMU — CBOUX
8epUIUH,

O 3a0aeambv NpAMYIO 8
npocmpauncmee;

[ Haxooumwv paccmosanue om moyku
00 NIOCKOCMU 8 cucmeme




pELIEeHUH 3a1aY;

[J  IpUMEHATH BEKTOPBI
KOOpAUHAT B
peLIEeHUH 3a1a4

U METoA
IIPOCTPAHCTBE  IIpU

KOOpOUHam;

[ Haxooumwv paccmosnue MmexHcoy
CKPewuaromuMucs NPAMbLMU,
3A0aHHLIMU 8 cuCmeMme KOOPOUHAm

Hcropus Locmuoicenue pesynomamos pazoena
MaTeMaTUKH Nmers mnpencraBnenue o Bkiane |l
BBLTAIOIIAXCS MaTEeMaTHKOB B
pa3BHUTHE HAYKH;
[J TOHWMATh POJIb MaTEMaTHKH B
pa3Butuu Poccun
MeTtoabt Hcrnosib30BaTh OCHOBHBIE METOIBI
MAaTeMaTHKHU JIOKa3aTeNIbCTBA, TPOBOIHUTH Jocrmwxkenne pe3ynbraToB pazzaena ll;

JI0Ka3aTeNIbCTBO U BBINIOJIHATh
OIIPOBEPIKEHUE;

] IpUMEHATh OCHOBHBIE METOIbI
penieHuss MaTeMaTHYECKHX 3a/1a4;
[J Ha OCHOBE MaTeMaTUYECKUX
3aKOHOMEPHOCTEHN B MPUPOIE
XapaKTepHU30BaATh KPACOTY U
COBEPILEHCTBO OKPYKAIOIIET0 MUpa
Y MIPOU3BEJICHNI NCKYCCTBA;

[J npUMeHATh npocTenmne
IIpOrpaMMHBIE CPEICTBA U
3JIEKTPOHHO-KOMMYHUKAI[MOHHbIE
CHUCTEMBI IIPU PELICHUU
MaTeMaTUYECKUX 3a/1a4;

[ mosnb30BaThCA NPUKIAAHBIMU
IIporpaMMamMu ¥ IIporpaMMmamMu
CUMBOJIbHBIX BBIYUCICHUI 1151
MCCIIEIOBAHUSA MaTEMAaTUYECKUX
00BEKTOB

(1 npumenamv  mamemamuueckue
3HAHUS K UCCIe008aHUIO
OKpYHcaoueco mupa
(mooenuposanue Quzuueckux

npoyeccos, 3a0ayu SIKOHOMUKU)




Coaepxxanue yyeOHoro npeamera «MaremaTnka» (yriy0JeHHbI yPOBeHb)

Yruy0eHHbli ypoBeHb
Anredpa u HayaJIa aHAJIN3a
IToBropenue. PemieHue 3amad ¢ HCIOJIB30BAHHEM CBOMCTB YHCET W CHUCTEM CUHCIICHUS,

JETUMOCTH, JOJIEM M YacTeil, MPOLIEHTOB, MOJYJEH uucen. PemeHwe 3agad ¢ HCHOJIb30BAHUEM
CBOWCTB CTElEHEH ¥ KOpHEH, MHOTOWICHOB, IPeOOpa3oBaHW MHOTOYICHOB U  JIPOOHO-
palMoOHANBHBIX BBIpaXeHUH. PernieHue 3amad ¢ MCHOJIb30BaHUEM TI'paaycHOM Mepbl yria. Momaymib
yuciia U ero cBoiicTBa. PemieHue 3amad Ha JABM)KEHUE M COBMECTHYIO paOOTy, CMECH U CIUIABHI C
MTOMOTIIBIO JIMHEHHBIX, KBaIPATHBIX U JPOOHO-PAlMOHATFHBIX YPABHEHUN U UX CUCTEM.

Pemenue 3a1a4 ¢ NOMOIIBIO YUCIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB € OJIHOM NEPEMEHHOI,
C TNpPUMEHEHHEM M300paK€HUSI YHCIOBBIX MNPOMEXKYTKOB. PelieHue 3amad ¢ UCHOIb30BaHUEM
YUCIOBBIX GYHKIMH M uXx rpagukoB. Vcmonbp3zoBaHue CBOWCTB W TpaduKOB JIHMHEHHBIX U
KBaJIpaTUUHBIX (PyHKUMHA, OOpaTHO mponopuuoHaNIbHOCTH M ¢GyHKuMH Y =X . I'paduueckoe
pellleHHe YypaBHEHUW W HEpaBEeHCTB. lcmonp30BaHHWE oOlepauydii Haa MHOXECTBAMU U
BBICKa3bIBaHUSAMU. lcmonp3oBaHME HEPaBEHCTB M CHUCTEM HEPABEHCTB C OJIHOM IEepeMEHHOH,
YHCJIOBBIX MPOMEXYTKOB, WX OOBeAMHEHUH U mepeceyeHuil. IlpuMeHeHue mpu pemieHuu 3aaad
CBOMCTB apu(METHUECKOM M T'E€OMETPUUYECKOW TMPOTPECCHH, CYMMHPOBAaHHS OCCKOHEYHOU
CXOJIAIIIIEHCST TEOMETPHYECKOW mporpeccuu. MHOXKeCTBa (YUCIOBBIE, T€OMETPUUYECKHX (Uryp).
XapaKkTepucTUYECKOE CBOMCTBO, IEMEHT MHOXKECTBA, IIyCTO€, KOHEYHOE, OECKOHEYHOE MHOKECTBO.
CrniocoOrl 3aanust MHOXKeCTB [lonMHOkecTBO. OTHOIIEHUS TPUHAUIEKHOCTH, BKIIIOUEHUS,
paBeHcTBa. Onepanuu Hax MHOkecTBaMu. Kpyru Ditnepa. Koneunsie u 6eCKOHEYHBIE, CUETHBIC U
HECUYETHBIE MHOYKECTBA.

HctuHHble W JI0OXKHBIE BBICKA3bIBAHUS, OMNEpallMd HaJ  BBICKa3bIBaHUSIMU. Aneebpa
gvickazvlganuti. CBA3b BHICKAa3bIBAaHUN ¢ MHOXKeCTBaMH. KBaHTOPBI CyIIeCTBOBaHUS U BCEOOLTHOCTH.

3akoHbl JIOTUKH. (OcHoGHble JN02uueckue npasund. PenmieHue JIOTMYECKMX 3a1ad ¢
WCIIOJIb30BAHUEM KPYTOB DUJIEPA, OCHOBHBIX JI02UHECKUX NPABUL.

Ymozakmouenus. OOocHOBaHMSI W JOKa3aTeNbCTBO B MareMatuke. Teopembl. Buabl
MaTeMaTHYeCKUX  yTBEpXKIeHUuN. Buodei  dokazamenvcmg.  Mamemamuueckas — UHOYKYU.
Ymeepoicoenusn: obpamnoe 0aHHOMY, NPOMUBONOIONCHOE, 0OPAMHOE NPOMUBONOTIONCHOMY OAHHOM) .
[Ipu3Hak u cBOMCTBO, HEOOXOAUMBIE U JOCTATOYHBIE YCIOBUSI.

Ocnognass meopema apugpmemuxu. Ocmamku u cpasHenus. Aneopumm Eexnuoa. Kumatickas
meopema 06 ocmamkax. Manaa meopema @epma. q-uumvie Panuannas wMepa  yria,
TPUTOHOMETPHYECKass OKPYXKHOCTb. TpuroHomerpudeckre (GyHKIMH 4ucel U YrioB. Dopmynbl
MIPUBEACHUSA, CIOKEHUS TPUTOHOMETPHUYECKUX (YHKIMHM, (OpMyIbl ABOMHOTO U TOJOBUHHOTO
aprymenrta. [Ipeobpa3zoBanue cyMMbl, pa3HOCTH B MPOU3BEICHUE TPUTOHOMETPUUECKUX QYHKIUH, U
Hao00pOT.

Hynu QyHkumumu, mpoMexyTKu 3HAKOTOCTOSIHCTBA, MOHOTOHHOCTh. Haubonblliee W HauMEHbIIee
3HaueHue ¢ynkuuu. I[lepuoguveckne (QyHKIMKM W HAMMEHBIIUNA TepuoA. UeTHble U HEYETHBIE
byukuuu. @yukyuu «Opobnas wacmv uuciay Y = {X} u «yenas uacmv uuciay Y=[X] .
Tpuronomerpudeckre GyHKIIUU YUCIOBOTO apryMeHTa Y= C0SX, Y =Sinx, y= tgx, y=ctgx

CpoiicTBa U rpadIKu TPUTOHOMETPUIECKUX (DYHKITUH.

OOpaTtHble TpUTrOHOMETpUUYeCKHME (YHKIUM, WX TIaBHbIE 3HAUEHUS, CBOHCTBA © Tpadukw.
Tpuronomerpuueckue ypaBHeHHs. OIHOPOJHBIE TPUTOHOMETPUYECKHE YpaBHEHUs. Pernenue



MIPOCTEHIINX TPUTOHOMETPUUYECKUX HEpaBeHCTB. IIpocTeilline cHCTeMbl TPUTOHOMETPHUYECKHUX
YPaBHEHUH.
Crenenp ¢ JAEHCTBUTENBHBIM I[I0Ka3aTeleM, CBOWcCTBa creneHu. Ilpocreiimne nokasaTenbHbIE
ypaBHeHHUs M HepaBeHCTBa. [lokazarenbHas QyHKIMS U ee cBoiicTBa U rpaduk. Yucno e u QyHKms
y=e*
Jlorapudm, cBoiictBa norapudma. JlecsTuuHbli W HarypanbHbIi Jorapudm. IlpeoOpasoBanue
norapuMUIEcKuX BoIpaxeHuid. Jlorapumuueckne ypaBHEHHsI ¥ HepaBeHCTBA. Jlorapudmmuueckas
(GyHKIUS U ee CBOWCTBA U TpaduK.
Crenennast GyHKIUS U ee CBOWCTBa U Tpaduk. MppanroHaibHbIe ypaBHEHHUS.
IlepBuuHBIE NPEICTABICHHUS O MHOKECTBE KOMIUIEKCHBIX uucel. /leticmeus ¢ KOMNIEKCHbIMU
yucnamu. Komnaexcno conpsocennvie uucaa. Mooyns u apeymenm uucaa. Tpueonomempuueckas
¢opma komnnexcrnozo uucia. Pewenue ypasnenuti 8 KOMNIEKCHbIX YUCAAX.

Meto uHTEpBaJIOB i pelieHus HepaBeHCTB. [IpeoOpasoBanusi rpadukoB (DyHKIMI: CABWI,

YMHOKE€HHE Ha YHCIO, OTPa)X€HHE OTHOCHUTENIbHO KOOpJIMHATHBIX ocei. ['paduyeckue merombl
peuieHusl ypaBHEHUI U HEPaBEHCTB. PelieHne ypaBHEHUN U HEPABEHCTB, COAECPKAIUX IEPEMEHHYIO
101 3HAKOM MOJYJIS.

CucTeMBl  TOKa3aTeNbHBIX, JIOTAPU(PMUYESCKHX W HUPPAIUOHATBHBIX  ypaBHeHHU. CHCTEMBI
MMOKAa3aTeIbHBIX, JOTapH(PMHUECKUX U UPPATMOHATLHBIX HEPABEHCTB.

B3aumno o6patnasie pynkuuu. ['paduku B3auMHO 00paTHBIX PYHKIUH.

VYpaBHEHHsI, CHCTEMBI YPABHEHMI C TAPAMETPOM.

@opmyna bunoma Hviomona. Pewenue ypasnenuii cmenenu eviude 2 cneyuaivHuix 6udos. Teopema
Buema, meopema be3y. Ilpusooumvle u nenpugooumvle muozounenvl. OCHOBHAA meopema ancedpbi.
Cummempuueckue mHo2ouneHvl. Llenoyucnentovle u yero3HauHble MHO20UIeHbI.

Juogpanmosvl ypasnenus. Llennvie Opoou. Teopema Pepma o cymme K8aopamos.

Cymmbl u psiovl, Memoowvl CyMMUPOBAHUS U NPUSHAKU CXOOUMOCTIU.

Teopembl 0 npubnUICEHUU OCliICMBUMETbHBIX YUCEN PAYUOHATLHBIMU.

MHnooicecmea na KOOPOUHAMHOU NAOCKOCTMU.

Hepaserncmeo Kowu—Byuaxosckozo, nepasencmeo Hencena, nepasencmea o cpeoHux.

[Tonstue npenena gpyHkuuu B Touke. [lowamue npedena ynkyuu 6 beckoneunocmu. Acumnmomol
epaguka @ynxyuu. CpasreHue 0OeCKOHEUHO MANbLIX U Oeckoneuno Oonvbuwiux. HempepbIBHOCTD
dbyakuuu. Ceoticmea Henpepwvlsnbix hyukyuil. Teopema Betiepuumpacca.

Huddepenuupyemocts Qynkuuu. IlpomsBogHas ¢ynkuum B Touke. KacatenbHas k rpaduky
¢byukuun. ['eomerpuueckuit ¥ (pU3HMUECKUN CMBICT TMPOUZBOIHOW. [Ipumenenue npou3eooHOU 8
@usuxe. IIponsBoHbie aneMeHTapHbIX GyHKIui. [IpaBuna nuddepenupoBanusi.

Bropas npousBoaHas, ee reoMeTpUIECKU U (HU3HUECKUN CMBICTT.

Touku skcTpemyma (MakcuMyMa U MUHUMYyMa). MccrnenoBanue 3meMeHTapHBIX (QYHKIMN Ha TOYKU
JKCTpeMyMa, HaumOoJbIllee U HAUMEHbIIEE 3HAYCHHE C IOMOIIBIO MPOU3BOAHOU. [locmpoenue
epaguxos QyHKyuti ¢ NOMOwbI0 NPou38oO0HuIX. [lpumenenue npou3soOHOU Npu peuleHuu 3a0ad.
Haxooicoenue sxkcmpemymos ¢hynkyuil HeCKoONbKUX nepemeHHubIX.

Ilepsoobpasnas. Heonpeoenenuwiii unmeepan. Ilepsoobpasnvie snemenmapuvix ¢ynxyuu. Ilnowaos
Kpusonunetinon mpaneyuu. Popmyna Horomona-Jletibnuya. Onpedenennviii unmezpan. Buviuucnenue
niowjaoell nIOCKUx pucyp u 06vemos mej 8pawjeHuss ¢ NOMOUbI0 UHmMe2paa..

Memoovl pewienusi QyHKYUOHATLHBIX YPAGHEHUN U HEPABEHCNS.

TI'eomempus

Ilosmopenue. Pewenue 3a0au ¢ ucnoivzoganuem ceolicme guayp na niockocmu. Pewenue 3aoay na
00KA3amenbcmeo u nocmpoeHue KOHmpnpumepos. llpumenenue npocmeumux 102uueckux npaguil.



Pewenue 3a0au c ucnonvzoeanuem meopem o mpeyeoibHUKAX, COOMHOUIEHUU 8 NPAMOY20JbHbIX

Mpey2oNbHUKAX, (AKMO8, CEA3AHHBIX C uembvlpexy2onbHukamu. Pewenue 3a0au ¢ ucnonvzosanuem

Gaxkmos, césa3anHbIX ¢ OKpYHCHOCMAMU. Pewenue 3a0au Ha uzmepenus Ha NIOCKOCMU, 8bIYUCTEHUSL

OnuH u naowadei. Pewenue 3a0au ¢ nomowbio 8ekmopos u KOopouHam.

Haenaonaa cmepeomempus. Ilpuzma, napannenenuned, nupamuoa, mempasop.

OcHogHble noHAMUA 2e0Mempul 8 npocmpancmee. AKCUoMbl cmepeomempuu U cle0Cmeus u3 HuXx.

Ilonamue 06 axcuomamuueckom memooe.

Teopema Menenas ona mempas’opa. Ilocmpoenue ceyeHuii MHOTOIPAaHHUKOB METOJOM CIIEJOB.

LenTpanbHOE TpoekTUpoBaHue. [locTpoeHne ceyeHnii MHOTOrpaHHUKOB METOJIOM MTPOEKIIUH.

CkpemuBaroniecs: MpsMble B MPOCTPAHCTBE. YTOd MEXAYy HHUMH. Memoovl Haxodcoenus

PACCMOSHULL MeAHCOY CKPEUUBAIOUUMUCS NPIMBIMU.

Teopembl 0 mnapamiedbHOCTH NPSIMBIX U IJIOCKOCcTe B mpocTpaHcTBe. [lapamnenbHoe

MIPOEKTUPOBaHKE U N300paxeHue puryp. I eomempuyeckue mecma mo4ex 6 nNpoOCMpaHcmase.
[lepnieHiuKynsspHOCTD MPAMOM U MIOCcKOoCcTU. OpTOoroHanbHOE MpoekTupoBaHue. HakimoHuble u

npoekuu. Teopema o Tpex NepneHAuKYIsIpax.

Buowi mempasopos. Opmoyenmpuueckuti mempasop, KapKacHwlli mempasop, paeHOSPAHHbIN Mempasop.
Ipamoyzonvusiii mempasop. Meouarwvl u 6umeouarvl mempasopa.

Jlocmpausanue mempasopa 00 napaiienenuneod.

Paccrosnus mexny ¢urypamu B mpoctpancTtBe. OOMmMA TEPHEHAMKYISAP IBYX CKPEIIMBAIOIIHXCS
MPSIMBIX.

Yrasl B mpocTtpaHcTBe. llepneHauKymspHBIE IUIOCKOCTH. [l10wjadb OpmocoHAanbHOU NPOEKYUu.
Ilepnenouxynsaprnoe ceuenue npuzmvl. Tpexepannviii u mHocoepanHulii y2on. Ceoticmea NiocKux y2ios
MmHo2oepannozo yena. Ceolicmea NIOCKUX U 08Y2PAHHbIX Y2l08 mpexepanno2o yaada. Teopemvl KOCUHYCO8
U CUHYCO8 O/l MPexepaHHo20 yeld.

Bunsl  MHOrorpaHHukoB. Passepmku  mHococpannuxka. Kpamuatiwue nymu Ha  nogepxmocmu
MHO202PAHHUKAL.

Teopema Diinepa. IlpaBUiIbHBIE MHOTOIPAHHUKH. /{B0LICIBEHHOCHb NPABUTLHBIX MHO202PAHHUKOB.
[Mpusma. Ilapamnenenumnen. CpoiictBa mnapaenenunena. [IpSsMOYronbHBIA — MapayieienuneI.
HaxnonHnbie npu3Msl.

[Mupamuga. Buapl nupamua. DieMeHTHl NPaBWIbHON mupaMujiel. [lupamuabl ¢ paBHOHAKIOHEHHBIMHU
peOpaMu 1 rpaHsIMH, ©X OCHOBHBIE CBOMCTBA.

[Inomaan moBepXHOCTEN MHOTOTPAHHHUKOB.

Tena BpameHus: TWIMHAP, KOHYC, map u cdepa. CedeHus muiuHapa, KoHyca W Tmmapa. lllapoBoit
CErMEHT, IIapOBOM CJION, IApOBOM CEKTOp (KOHYC).

YceueHHas mupamMuIa U yCEUEHHBIH KOHYC.

Onemenmoi cipepuueckoti ceomempuu. Konuueckue ceueHus.

KacarenpHble mpsiMble W IUIOCKOCTH. Brucannsie u ommcaHHble chepbl. Kacarowueca cgepul.
Kombunayuu men spawjenus.

Bekropsl 1 koopauHatbl. CyMMa BEKTOPOB, YMHOXKEHHE BEKTOpa HAa YHCIIO. YTONI MEXIYy BEKTOPaMH.
CkaisipHOE MPOU3BEICHHE.

VYpaBHenue maockoctd. DopMmyna pacCTOSHUS MEKIY TO4YKamMH. YpaBHeHHe cdepbl. Dopmyna
paccmosinus om mouku 0o niockocmu. Cnocoovl 3a0anus nPAMOU YPasHeHUsMU.

Pewenue 3a0au u doxkazamenbcmeo meopem ¢ NOMOWBIO 6EKMOPOE U MEMOOOM KOOPOUHAM. DlleMeHmbl
2eomempuu macc.

[Tousitne obbema. OOBeMbl MHOrorpaHHUKOB. OOBEMbI Ten BpamleHus. Axcuomwvl obvema. Bwvieoo
opmyn 00vemos nPAMOY20bHOCO napaielenunedd, npusmsvl U RUPamuovl. Popmyivl 0ist HAXOHCOEHUs
obvema mempasdpa. Teopemvl 06 omuoutenusix 06veMo8.

Ipunooicenus unmecpana K 6vlyucieHUur0 00vemo08 u nogepxHocmel men epawjenus. Ilnowaow
cghepuueckoeo nosaca. Obvem waposozo cnos. llpumenenue 00veMo6 npu peuieHuu 3a0adu.

[Tmomans chepsr.

Pazeepmra yununopa u kornyca. Ilnomans MOBEPXHOCTH HWIMHAPA U KOHYCA.



KOM6I/IHaLlI/II/I MHOI'OIrpaHHUKOB U TCJI BpalllCHH.

[Tonobue B mpoctpancTBe. OTHOLIEHUE 0OBEMOB U ILIOLIA/IeH TOBEPXHOCTEH MOT0OHBIX (Uryp.
Heudicenuss 6 npocmpancmee: napanieibHulii  NEPEHOC, CUMMEMPUs OMHOCUMENbHO NIOCKOCHU,
YEeHMPanbHas CUMMEMpPUsl, NO8OPON OMHOCUMENLHO NPAMOIL.

IIpeobpaszosanue nooobus, zomomemus. Pewenue 3aoau na naockocmu ¢ UCHONbL30BAHUEM
cmepeomempu4ecKux Memooos.

BeposiTHOCTH M CTATHCTHKA, JIOTUKA, TeOpHUsi rpagoB U KOMOMHATOPUKA

[ToBTOpenue. Mcnonp3oBanue TabIUIl U AMArpamMm Jjisi IPEJICTaBICHUs JaHHBIX. Perenue 3ama4y Ha

NPUMEHEHHE OIMCATENFHBIX XapaKTePUCTHK YHWCIOBBIX HAOOPOB: CpEIHHX, HAWOOJBIIETO H
HaMMEHBIIET0 3HAUEHUs, pa3Maxa, JAUCIIEPCUH U CTaHAAPTHOTO OTKJIOHEHUs. BbluncieHue yacToT u
BEpPOSITHOCTEN  CcOObITMI. BpluncieHne BEpOATHOCTEM B  ONBITAX C  PaBHOBO3MOXKHBIMU
AJIEMEHTapHBIMU  UcXoAaMH. Mcrnosb3oBaHMe KOMOMHATOpUKU. BpluncieHne BeposITHOCTEH
HEe3aBUCUMBIX cOObITHH. Mcmonib3oBaHune (QOpMysbl CIOKEHHS BEpPOSITHOCTEH, AMarpaMm Oiiepa,
nepeBa BeposiTHocTel, popmyisl bepaysuim.
Beposmnuocmnoe npocmpancmeo. Axcuomvl meopuu eposmnHocmei.
YcnoBHasg BeposATHOCTh. lIpaBmio ymHOXKeHHs BeposTHOCTeH. POopMyna IOJHON BEPOSTHOCTH.
®opmyia baiteca.
JluckpeTHble  chnydaiiHble BeIMYMHBI W pacnpeneneHus. COBMECTHbIE — pachpesesieHusl.
Pacnipenennienne cymMMbl UM NpPOM3BEICHHUS HE3aBUCHMBIX CIydallHBIX BENWYMH. Maremarudeckoe
OKHJaHHe U JUCHepCHs CllydyallHOM BeaMuuHbl. MareMaTH4ecKoe OKUIAHHE M JUCIEepPCUs CYMMBI
CIIy4alHbIX BEJIMYHH.
bunapHas cnydaiiHas BenuuMHa, pacrnpeneneHue bepHymm.l'eomeTpudeckoe pacnpenesieHue.
bunoMuanbHOE pacripeneieHHe U €ro CBOMCTBa. [ unepeeomempuueckoe pacnpeodenienueu e2o
ceoucmaa.
HenpepbiBHbIE chydaiiHble BeIMYMHBL. [IIOTHOCTH BepoOSTHOCTH. DYHKIMS pacnpeneseHus.
PaBHOMEpHOE pacnipeneneHue.
IlokaszamenvHoe pacnpedeneHue, e2o napamempbi.
Pacnpeoenenue I[lyaccona u eco npumenenue. HopmanbHoe pacnpenencnue. Oynkums Jlammaca.
[Tapamerpsl HOpMasibHOTO pacnpexaeneHusa. [lpumepsl ciaydallHBIX BEIWYMH, [OJYMHEHHBIX
HOPMaJIbHOMY 3aKOHY (IIOTPEIIHOCTh H3MEpPEHHUH, pocT uesoBeka). [lenmpanvHas npedenbHas
meopema.
Hepasencmeo Yebviwmesa. Teopema UYebwviwesa u meopema bepuynnu. 3axon Ooavuuux uucen.
Buibopounwiii memoo usmepenus eeposmuocmei. Ponv 3akona 6onvuiux uucen 8 Hayke, npupooe u
obwecmse.
KoBapuamnus nByx ciydaiinbix BenuduH. [loHatue o koadduinumente xoppensuud. COBMECTHBIE
HAOMIOJICHUST JBYX CIy4YallHBIX BEIUYUH. Bwuibopoumsiii xkosgguyuenm koppenayuu. Jlunerinas
pezpeccusl.
Cmamucmuyeckasa eunomesza. Cmamucmuka Kpumepus u ee YpoeeHb 3Hauumocmu. IIpoeepka
npocmeuwux —eunome3. IOMRUpuyecKue pacnpeoeieHuss U UX C8A3b ¢ MmeopemutecKumu
pacnpedenenuamu. Paneosas xoppenayus.
Ilocmpoenue coomeemcmeuii. Huvexmuenvle u clopvekmugHvle coomeemcmeus. buexyuu.
Juckpemnas nenpepvienocmo. lpunyun [lupuxie.
Koouposanue. /[eouunas 3anuce.

OcnosHuvle nousmusa meopuu epagos. /lepesvs. Jlsouunoe depego. Ceasnocmv. Komnonenmoi
ceasnocmu. Ilymu na epaghe. Diineposvi u I amunomonosst nymu.



TemaTn4yeckoe IVIAHMPOBAHME 110 Y4eOHOMY NPeEAMETY
«MartemaTtuka» (yriy0JieHHbIH YPOBEHb)

10 -11 kaacc (420 gyacoB)

Ne Paznen, Tema Koa- OcHoOBHbBIE BH/IbI AeSITEJIbHOCTH
o\ BO
4acoB
1 | Aaredpa m nauaaa | 270 Dnemenmosl meopuu MHOMCECME U MAMEMAMUYECKOU

aHa/in3a

J10ZUKU
CBOOOZHO OMEpUPOBATH MOHATHAMH: KOHEUHOE MHOXECTBO,
JJIEMEHT  MHOMECTBA, IIOAMHOXKECTBO,  IIEpECEUYCHHUE,
00beIMHEHNE U PAa3HOCTh MHOXECTB, YHCIIOBBIE MHO)KECTBA
Ha  KOOPIMHATHOM  IIPSIMOW, OTpE30K,  WHTEpBAll,
TOJIYVHTEPBAN, MPOMEXKYTOK C  BBIKOJIOTOM  TOYKOH,
rpaduuecKkoe MpeACTaBIEHHE MHOXECTB Ha KOOPJIWHATHOM
IIJIOCKOCTH;

3a/1aBaTh MHO>KECTBA IIEPEYHCIICHUEM 31
XapaKTEPUCTHYECKUM CBOMCTBOM,;

OIlEpHUpOBaTh  IOHATHUSAMH:  YIBEPKICHHE,  OTpPHULAHUE
YTBEPKIICHUA, HCTHHHBIE U JIOKHBIE YTBEPKICHUS, IIPUYNHA,
CIIEJICTBUE, YACTHBIA CiIy4aid  OOIIEro  yTBEPKIACHHS,
KOHTPIPHUMED;

IIPOBEPATH NPUHAIIEKHOCTD 3JIEMEHTa MHOXKECTBY;
HAXOJHUTh TepeceyeHne M O0beIMHEHHE MHOXKECTB, B TOM
YHCIIe MPEICTABICHHBIX IPa)UuecKy Ha YHCIOBOW MPSAMON U
Ha KOOPAWMHATHOM MIOCKOCTH;

IPOBOAUTH JIOKA3aTeNIbHbIE PACCYXACHUS Uil 00OCHOBAHUS
VUCTUHHOCTH YTBEPXKACHUI.

B nosceonesnoil scusnu u npu uzyuenuu opyeux npeomemos:
UCIIOJIB30BaTh YHCIIOBBIE MHOXKECTBA HA KOOPAMHATHOU
IpsAMOM M Ha KOOPAWUHATHOW IUIOCKOCTH MJIsi OIHCaHHS
peanbHBIX IPOLIECCOB U SBJICHUN;

MPOBOIUTH [TOKA3aTENIbHBIE pAacCYKACHHS B CHTYyalUsAX
MIOBCEAHEBHOW JKW3HH, NPH PELIIEHUH 3alad W3 JPYIux
MIPEAMETOB

OIEpUpPOBaTh MOHIATHEM OIPEIEICHHS, OCHOBHBIMU BUAAMHU
OIpENEIIEHNI, OCHOBHBIMH BUAAMH TEOPEM;

IIOHUMAaTh CYyTh KOCBEHHOI'O IOKA3aTebCTBA;

OIEpUpPOBaTh NOHATUSAMHU CYETHOI'O U HECUETHOTO
MHO€ECTBA,;

NPUMEHATh  METOJ  MaTeMaTH4YEeCKOM  HMHIYKUMH  JUIsS
MIPOBENICHUSI PACCYXIEHUN U OKA3aTeIbCTB U MPH PELICHUH
3a1ay.

B nmoBcegHeBHOW JKM3HM M TPH M3YYEHUU JIPYTUX
MIPEAMETOB:




UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM S3bIK U SI3BIK
JIOTMKHU JUIsl ONIUCAHUS peallbHBIX MPOLIECCOB U SIBIICHUM, NTPU
pEeLIeHNH 3a1a4 JPYruX y4yeOHbIX IPEIMETOB.

YpaBHeHusi 1 HEpaBEeHCTBA

CBoOonHO OIlepUpPOBATh HOHATHAMU: YpaBHEHHE,
HEpaBEHCTBO, PABHOCUJIbHBIC YPAaBHEHUS M HEPaBEHCTBA,
ypaBHEHHUE, SBIAIOIIEECsS CIEICTBUEM JPYroro ypaBHEHMS,
YpaBHEHHUs, PAaBHOCUJIbHbIE HAa MHOXECTBE, PaBHOCUJIbHbIC
npeoOpa3oBaHus ypaBHEHHI;

pelaTh pa3Hble BUbl YPAaBHEHUI U HEPABEHCTB U X CUCTEM,
B TOM YHCJIE HEKOTOpbIE YpaBHEHMs 3-ii U 4-U cTeneHei,
JpoOHO-paIOHANIBHBIE M HPPALIMOHATIBHBIE,

OBJIAJIETh OCHOBHBIMHU TUIIAMU MIOKa3aTeNIbHBIX,
Jorapu(pMUIECKUX, UppalMOHATIbHBIX, CTETICHHBIX
YpaBHEHHH U HEPABEHCTB M CTaHJAPTHBIMH METOJaMU HX
pelIeHui 1 MPUMEHSTh UX MPU PEIICHUN 33]1a4;

IIPUMEHATH TeOpeMy be3y K pelieHno ypaBHEeHU;
OPUMEHATh TeopeMy Buera s pemieHHs HEKOTOPBIX
YpaBHEHUM CTEIIEHU BBIIIE BTOPOU;

NOHUMATh  CMBICI  TEOpEM O  PaBHOCWIBHBIX U
HEPaBHOCWJIBHBIX MPEoOpa30BaHUAX yYPaBHEHUI M YMETh MX
JIOKa3bIBaTh

BJIAJETh METO/aMH pEIIeHHs] YpaBHEHHH, HEpPaBEHCTB M HX
CHCTEM, yMEeTh BBIOMPATh METOA PEHICHUS U OOOCHOBBIBATH
CBOIA BBIOOD;

UCTIOJIB30BaTh METOJl MHTEPBAJIOB JJIsl PEIICHUS HEPaBEHCTB,
B TOM YHCJIE IPOOHO-PAlMOHATIBHBIX M BKIIOYAIOMINX B ce0s
UppaliOHATbHbIE BEIPAKEHUS;

pemate anreOpanyecKhue YpaBHEHUS M HEpPaBEHCTBA U HUX
CHUCTEMBI C TIapaMeTpaMHu alreOpanvdeckuM U rpaduuecKuM
METO/IaMH;

BJIAJIETh PA3HBIMHU METO/IAMH J10Ka3aTeIbCTBA HEPABCHCTB;
pelaTh ypaBHEHHUS B IEIIbIX YUCIIAX;

n300pakaTb MHOXECTBA Ha IJIOCKOCTH, 3a/laBacMble
yYpaBHEHHUSIMH, HEPABEHCTBAMU U UX CHCTEMaMH;

CBOOOJ/IHO HCITOJIb30BAaTh TOXIECTBEHHBIC MPEOOpa3OBaHUS
MIPU PENIEHNH YPABHEHUH U CUCTEM YpaBHEHUU

B nosceonesnoil scusnu u npu uzyuenuu opyeux npeomemos:
COCTaBIISITh U pelIaTh ypaBHEHUS, HEPABEHCTBA, UX CHCTEMBI
NPY PELICHUH 3aa4 APYTUX YIeOHBIX PEAMETOB;
BBIMIOJTHATh ~ OLEHKY  NPaBAONOJOOHMS  pPEe3yJbTaToB,
NOTY4aeMbIX TP  PEIICHHH PA3IUYHBIX  YpaBHEHHIA,
HEPaBEHCTB M HMX CHUCTEM INpU pEHICHUH 3a1ad JAPYTux
y4eOHBIX MPEIMETOB;

COCTaBIISITh U PeUIaTh

YpaBHEHUsI U HEPAaBEHCTBA C MapaMeTpaMy IpH PELICHUU
3aJa4 IPYTUX y4eOHBIX MPEIMETOB;

COCTaBIISITh ypaBHEHHE, HEPABEHCTBO WJIM HUX CHCTEMY,
OIUCHIBAIOIINE PEAIBHYI0 CHTYAlHI0 WIH TPUKIATHYIO
3a/1auy, MHTEPIPETUPOBATH MOIYYEHHBIE PE3YIbTaThl;
UCIIO0JIb30BaTh IPOrPaMMHBIE CPECTBA IIPHU PELLICHUU
OTJIEJIbHBIX KJIACCOB YPaBHEHUH U HEPABEHCTB

CBOOOJHO ONpEeAeNsATb TUI M BBIOUPATH METOJ pELICHUs
MOKa3aTeNbHbIX M  JIOrapu(MUYECKHMX  ypaBHEHUH H
HEPAaBEHCTB, MPPALMOHAIBHBIX YpPaBHEHUH W HEPaBEHCTB,




TPUTOHOMETPUUECKUX YPAaBHEHUN U HEPABEHCTB, UX CUCTEM;
CBOOO/IHO pelIaTh CUCTEMbI IMHEHHBIX YpaBHEHUH;

peliatb OCHOBHBIE THIIBI ypPaBHEHUH U HEPABEHCTB C
napamMeTpamu;

IPUMEHATh INpH pelIeHuW 3anad HepaBeHcTBa Komm —
bynskosckoro, bepryinu;

UMETh IIPE/CTAaBIIEHHE O HEPABEHCTBAX MEXAY CPEIHUMHU
CTETICHHBIMHU

DOyHKIMH U rPaQUKH

Bnanerp NOHATHAMHU: 3aBUCUMOCTh BEIMYMH, (QyHKIMS,
apryMeHT W 3HadeHue (PyHKUIMUU, 00NacTh OMpenesieHUus
MHOXKECTBO 3HaueHUil (yHKuMH, rpaduk 3aBUCHUMOCTH,
rpaduk  QyHKIMHM, HyaM ~ (QYHKIUH,  HTPOMEXYTKH
3HAKOIOCTOSIHCTBA, BO3pAacTaHUE Ha YHCIOBOM IIPOMEKYTKE,
yObIBaHWE Ha 4YHCIOBOM IIPOMEXYTKe, Haubonbliee U
HalMEHbIllee 3HaUeHUe (YHKIIUN Ha YHCIOBOM IPOMEXKYTKE,
nepuoauyecKast

¢GyHKIUSA, TEepUoA, YeTHas W HedeTHas (YHKIHUH; YMETh
NPUMEHSTH 3T HOHATHS IIPU PELICHUH 3a/1a4;

BJIAJeTh MOHATHEM CTENEeHHas (YHKIUS; CTPOUTH €€ rpaduk
U YMETh NPUMEHSTh CBOWCTBA CTEMEHHOW (YHKIHMU NpU
pelIeHnH 3a71ay;

BJIAJETh MOHATUSAMH IIOKa3aTelbHas (PYHKIHS, HKCIIOHEHTA;
CTpouTh UX TpadhuKd ¥ yMETh MPHUMEHSTH CBOWCTBA
NIOKa3aTeNbHON (DYHKIMH TP PEIICHUH 33/a4;

BJIAJETh MOHATHEM Jorapudmuyeckas QyHKIHS, CTPOUTDH €€
rpaduk W ymMeTh TPUMEHSATH CBOWCTBA JOTapu(OMUYECKON
(yHKIMU IPU peIIeHUHN 337134,

BJAJeTh MOHATHSAMU  TPUTOHOMETpHUYECKHE  (YHKIIUH;
CTpOUTh WX TpaduUKd U yMEThb TNPUMEHATH CBOWCTBA
TPUTOHOMETPHUECKUX (DYHKUUI MPHU pEIICHUH 33/1a4;
BJIAJEeTh TIOHATHEM oOOpaTHas (YHKIMS, NPUMEHATh 3TO
HOHATHE NIPU PELIECHUH 3a/1aY;

NPUMEHATh TIPH pPEIICHUH 3aJad  CBOWCTBA (DYHKIWA:
YETHOCTb, IEPUOAUYHOCTD, OTPAaHUYEHHOCTb;

MPUMEHATH TPH PEUICHUH 33734 IpeoOpa3oBaHus TpaduKkoB
(b yHKIHI;

BJIQJIETh  MOHATUSMH  YHUCIIOBas  IMOCJIEI0BAaTEIbHOCTb,
apupMeTnyecKas 1 reOMETPUIECKas IPOrPEcCHs;

OPUMEHATh IPU PELIEHUM 33Ja4 CBOWCTBA U IPU3HAKU
apuMeTHIeCKOr U TEOMETPUICCKON TPOTrPECCHIA.

B nosceonesnoil sicusnu u npu uzywenuu Opyeux y4eOHulx
npeomemos.

omnpenensaTh Mo rpadukaM M HCIOIB30BATh JUIS PEIICHUS
OPUKIAJHBIX 3a7ay CBOMCTBa pealbHBIX MPOLIECCOB U
3aBUCHUMOCTEN (HanOobIIne U

AUMEHbILINE 3HAYEHHUSA, TMPOMEKYTKH BO3pacTaHus U
yObIBaHUSI  (YHKUWHU, TPOMEKYTKH 3HAKOMOCTOSHCTBA,
aCUMITOTBI, TOUKH Ieperuda, nepuo U T.11.);
UHTEPIPETUPOBAaTh CBOICTBA B KOHTEKCTE KOHKPETHOM
MPAKTHYECKON CUTYaLlUU;

OIpeNeNsaTh MO TIpaduKaM NpPOCTEHIINEe XapaKTepUCTUKU
HNEpUOJUUYECKUX IPOLIECCOB B  OHOIOTMH, HKOHOMHUKE,
MY3bIKE, PAJUOCBA3U U Jp. (aMIUINTYAA, IEPUOA U T.I1.)
BJIQ/IETh MOHSATUEM ACHMIITOTHI U YMETh €ro NPUMEHATh NpH




pEIICHUH 3a]1a4;

MPUMEHSATH METObI peleHus MPOCTEHIINX
muddepeHInaIbHbIX  YpaBHEHHUH TEpPBOIO U BTOPOIO
MOPSIKOB

DJIeMeHThl MATEMATHYeCKOT0 aHAJIN3a

Bnaners MOHATHEM OECKOHEYHO yObIBarom1as

reoMeTpuYecKasl Mporpeccusi U yMeTb MPUMEHSATb €ro Mpu
pellIeHNH 3a/1a4;

IOPUMEHSTH JJIS pellieHus 3a/1a4 TEOPHUIO IPE/IEIOB;

BJIAJIETh IIOHATHAMH OECKOHEUYHO OOIbIINE W OECKOHEUYHO
MaJlble YHCIIOBBIE ITOCIIEI0BATEILHOCTH U YMETh CPaBHUBATh
0GECKOHEYHO OosbiIne u 0ECKOHEYHO MaJible
HIOCJIEI0BATEILHOCTH;

BIIQJIETh TIOHSATUSIMHU: TPOM3BOAHAS (GYHKIMH B TOYKE,
poU3BOAHAs HYHKINY;

BBIUMCIISITh MPOU3BOAHBIE AJIEMEHTAPHBIX (PYHKIUA M HX
KOMOMWHAIINMH;

uccieoBaTh GyHKIIUN Ha MOHOTOHHOCTb U 9KCTPEMYMBI;
CTpOHUTh TpadWKW W TPUMEHSATH K PEIICHHIO 337ad, B TOM
qHCIIe ¢ TapaMeTpoM;

BJIAJETh TOHATHEM KacaTelnbHas K rpaduky (QYHKIHH H
YMETh IPUMEHSITH €ro TIPU PEIICHUH 3a/1a4;

BJIAJIETh MOHSTUSIMU nepBooOpasHas byHKIHA,
OIIPENEIICHHBIA HHTETPAL;

NpUMEHATH Teopemy HproToHa—JIeliOHUIIA U ee CIeACTBHS
JUISL peIIeHus 3a/1a4.

CBOOOHO BJIAJIETh CTaHIAPTHBIM anmapaTrom
MaTeMaTU4ecKOro aHan3a JUIs BBIYMCIICHUS IPOU3BOIHBIX
(hYHKITMY OTHOM TIepeMEeHHOM;

CBOOOJHO TPHMEHSTH ammapar MaTEeMaTHYeCKOro aHajln3a
JUISL KCCIleIoBaHNs (DYHKIMH M TIOCTPOSHHS Tpa(UKOB, B TOM
YHCIIe NCCIIEIOBAaHUS Ha BBITYKJIOCTD;

ONEpUpPOBaTh TMOHITHEM TEPBOOOPA3HOW (QYHKIIUH IS
peleHus 3aaay;

OBJIAJIETh OCHOBHBIMH CBeIeHUSMH 00 mHTerpaie HproToHa—
JleitOHMIIA ¥ €r0 TPOCTEUIITX TPUMECHECHUSX;

OIEpUPOBaTh B CTAHJAPTHBIX CHUTYalUSAX IPOU3BOIHBIMU
BBICUINX TTOPSIKOB;

yMeTh NPUMEHSTh TpH  pEIIeHHHd 3a7ad  CBOICTBa
HETPEPHIBHBIX (QYHKIIHIA;

YMETh PUMEHSATH MPH PEIICHUN 33724 TEOPEMBI
BeiliepmTpacca;

YMETh BBINONHATh TNPHONMKEHHBIE BBIYUACICHUS (METOJIBI
pelieHust ~ ypaBHEHUH,  BBIYMCICHUS  ONPEACIICHHOTO
WHTErpana);

yMETh  NPUMEHATh  MNPHIOKEHHE  TPOU3BOAHOM U
OIpeeIEHHOT O WHTErpaia K  PCIICHHIO 3amaq
€CTEeCTBO3HAHUS;

BJIAJACTh TOHATHSAMHU BTOpask IPOU3BOIHAS, BBITYKIOCTh
rpajpuka (QyHKUMH MU YMEThb HCCIEIOBAaTh (PYHKLIHIO Ha
BBIITYKJIOCTh

Ymucaa 1 BbIpaKeHHUS

CB0OOOAHO oOmepupoBaTh MOHATUAMU: HATYpaJbHOE YHCIIO,
MHOXECTBO HATYypaJIbHbIX YHCEJ, LIE€JI0€ YMUCIO0, MHOXKECTBO
LENbIX 4YHCell, OOBIKHOBEHHAash Ipo0Ob, JecsTHYHAs JpoOb,




CMEIIaHHOE YHUCJIO, PAlMOHAJIBHOE YHCIIO, MHOXXECTBO
palMOHAIBHBIX YHUCENl, HPPALMOHATIBHOE YHUCIO, KOpPEHb
CTENeHH N,  JACWCTBUTENBHOE  YHCIO,  MHOXECTBO
JNEHUCTBUTENBHBIX YHCEN, TeOMETPUYECKash HHTEpPIIpEeTalus
HATYpaJbHBIX, LENbIX, PAIUOHAIBHBIX, JAEHCTBUTEIBHBIX
YHCen;

MOHUMAaTh U OOBSCHATH PA3HUILy MEXKIY IMO3UIIMOHHOW |
HENO3UIIMOHHON CHCTEMaMH 3aITUCH YHUCEIT;

NEPEeBOAUTh YHCIAa M3 OJHOM CHUCTEMBI 3allUCH (CHCTEMBI
CUHCIIEHUS) B JPYTYIO;

JIOKa3bIBaTh M MCIOJIB30BaTh MPU3HAKU JCTUMOCTH CYMMBI U
MPOU3BENICHUS] TPU BBHIMOJIHEHUN BBIYMCICHUNA W PEUICHUH
3ajay;

BBITIOHSTH OKPYTJICHUE PAIlMOHAIBHBIX M HPPAIIOHATBHBIX
YHCell ¢ 3aJaHHON TOYHOCTBIO;

CpaBHHMBATh JIEHCTBUTEIBHBIC YHCIIA PA3HBIMU CIIOCOOAMU;
YIOPSIIOYMBATh YUCIIA, 3alTMCAaHHBIC B BUJIE OOBIKHOBEHHOU H
JNECSITHYHOW JPOOH, YUCIIa, 3alMCAHHBIE C MCIIOIh30BAaHHEM
apu(MeTH4ecKoro KBaJpaTHOTO KOPHSA, KOPHEW CTEleHU
Oomblie 2;

Haxomute HOJI w  HOK passeiMu  cmocobamu U
WCTIOJIh30BATh WX MPHU PEUICHUH 33134,

BEITIONHATh BBIYHCICHHUSI W TPE0oOpa3OBaHUs BBIPAKCHHI,
COJIepIKaIUX JEHCTBUTENBHBIC YMCIIa, B TOM YHCIIE KOPHU
HaTypaJIbHBIX CTETIEHEN;

BBITIOJTHATH CTAHAAPTHBIE TOXKJIECTBEHHBIE MPEOOpa3oBaHUs
TPUTOHOMETPHYECKUX,  JIOTAPU(PMUYECKHX,  CTETEHHBIX,
UPPALMOHATBHBIX BBIPAKCHUH.

CBOOOJJHO OINEpPHPOBAaTH YHCIOBBIMH MHOXXECTBAMHU MpPHU
pelIeHNH 3a71ay;

NOHUMATh MPUYUHBI M OCHOBHBIE UJAEH PACHIMPEHUS
YHCIIOBBIX MHOKECTB;

BJIaJeTh OCHOBHBIMU TIOHATHUSMH TEOPHH AEITHUMOCTU TIPU
peLIeHNH CTaHJAPTHBIX 337134

UMeTh 0a30BbIe MPEACTABICHUS O MHOXKECTBE KOMITJIEKCHBIX
YMCEJICBOOOTHO BBITOJHATH TOXJIECTBEHHBIE
npeoOpa3oBaHusl TPUTOHOMETPHUECKUX, JOrapu(PMUUECKUX,
CTETICHHBIX BBIPA)KEHHIA;

BJIa/IeTh (opmysiol OmHOMa HpioTOHA;

NPUMEHSTh TPH pEIIeHHH 3aJad TeopeMy O JIMHEHHOM
npeacrasnennn HOJI;

NPUMEHSTh NP pelieHnu 3anad Kwuraiickyio Teopemy 00
OCTaTKax;

NPUMEHSTH IPU pelIeHun 3a1ad Mamyro reopemy depma;
YMETh BBINOJNHATH 3allMCh YHCIA B MO3WIIMOHHOH CHUCTEME
CUHUCIICHUS;

NPUMEHSTh TpPU PEHICHUH 3aJad TEOPETHKO-YHCIIOBBIC
(GyHKUIMU: YKCII0 U CyMMa AenuTenei, pyHkiuio Ditnepa;
NPUMEHSTH IPU PEIICHUH 3a/1a4 IIeTTHbIE APOOH;

OPUMEHATh TpPU  pEIIeHWd  3a7ad  MHOIOWIEHBl  C
JNEUCTBUTEIBHBIMU U LIEBIMUA KO3(PPUIIUECHTAMU;

BJIQ/IETh TMOHATUSMHU TNPUBOJUMBIA U HENPUBOJUMBIN
MHOT'OYJIEH U PUMEHSATh UX IIPU PELLIeHUH 3a/1a4;

OPUMEHATh TNpU pemieHud 3aaad  OCHOBHYIO TEOpemy
anreOpsl;




MPUMEHSATh TPU PEIICHUW 3a7ad NpocTeimue (QyHKIHHA
KOMILIEKCHOM TepeMeHHON KakK FEOMETPUUYECKHUE
npeoOpa3oBaHuUs

HcTopusg maTeMaTuKu

HmeTs npeacTaBiieHue O BKIIAE BhIAIOIINXCS

MaTEMaTUKOB B Pa3BUTUE HAYKHU;

3HaTh NPUMEPHl MATEMATUYECKUX OTKPBITUM U UX aBTOPOB B
CBSI3H C OT€YECTBEHHON Y BCEMUPHON UCTOPHEH;

MMOHUMATh POJIb MAaTEMAaTUKU B pa3BUTUU Poccuu.

MeToas1 MaTEMaTHKU

Hcnonp30BaTh  OCHOBHBIE  METOALI  JOKa3aTeNIhCTBA,
MPOBOJUTH J10KA3aTEIBCTBO U BBIMOIHITEH OMPOBEPKEHHUE;
MPUMEHSATh OCHOBHBIE METOJbl PEIICHHUS] MaTeMaTH4YEeCKUX
3a/1a4;

Ha OCHOBE MaTeMaTHYECKHUX 3aKOHOMEPHOCTEW B IPUPOAE
XapaKTepHU30BaTh KPacoTy M COBEPIICHCTBO OKPY>KAIOIIETro
MUPA U IPOU3BEICHUN HCKYCCTBA;

NPUMEHSATh  NOPOCTEHIIMEe TPOrpaMMHBIE  CpPEICTBA U
SJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI MPHU PEHICHUU
MaTeMaTHYECKHX 3a7ad.

I'eomerpus
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BJ'Ia)ICTB TCOMETPUYCCKMMU NNOHATHUAMMU IIPU PCIICHUHN 3a/1a4d
1 MPOBCIACHUU MATEMATHYCCKUX paCCY)KI[eHI/H‘/’I;
CaMOCTOSITETTFHO (bopMyIHpOBaTH OIPEICIICHHSI
TCOMETPHUYCCKUX (1)I/Il“yp, BbIIBUI'aTh THUIIOTE3BI O HOBBIX
CBOIMCTBAX W TMpHU3HAKaX TEOMETPHYECKUX (QHUTYp U
O00OCHOBBIBaTh WJIM ONpPOBEpraTh WX, 0000MaTh WIH
KOHKPETH3HPOBATh pPe3yJbTaThl HAa HOBBIX Kiaccax (Hryp,
IPOBOJUTH B HECIIOKHBIX CITyYasx

KIaccuGuKaIio GUTyp 1o pa3IMIHbIM OCHOBAHUSIM;
WCCIIEZIOBATh UYEPTEX M, BKIOYas KOMOWHAIMu QuUryp,
U3BJICKaTh,  HMHTEPIPETHPOBATH M  NPeoOpa3oBHIBATH
H(pOpMAITUIO, IPEICTABICHHYIO Ha YepTekKax;

pemiath 3aJa4l TeOMETPHYECKOrO COACPKAHUS, B TOM YHCIIE
B CUTYallUsiX, KOT/Ia aJITOPUTM pPEIICHHs He CIeIyeT SIBHO U3
YCJIOBHSI, BBINIOJHATh HEOOXOIMMBIC ISl PEIICHUS 33/1a4d
JOTIOJTHUTENBHBIE TIOCTPOCHHUS, UCCIIEOBAaTh BO3MOXKHOCTH
IPUMEHEHHUS TeopeM U GOpMYIT [UIsl peIICHNUs 3a1a4;

yMeTh (OpPMYyIHpPOBaTh ¥ JIOKa3blBaTh T'€OMETPUYCCKHE
YTBEPKICHUS;

BJIAJICTh MOHSTHUSAMH CTEPEOMETPHH: npu3Ma,
napasuielieluIe]1, MupaMua, TeTPadap;

UMETh MPEJCTaBICHHS 00 aKCHOMax CTEPEOMETPHUH U
CIIEJICTBUSAX U3 HUX M YMETh MPUMEHSATh UX MPU PEIICHUU
3ajad;

YMETh CTPOUTH CEUCHUS] MHOI'OTPAHHUKOB C UCIOJIb30BAHUEM
pa3IUYHBIX METOOB, B TOM YHCIIEC H METO/Ia CIIC/IOB;

UMETh TPEICTABICHHE O CKPEHIMBAIOIIUXCS TPSIMBIX B
HPOCTPAHCTBE M YMETh HAXOAUTh YTOJl U PACCTOSHHUE MEKIY
HHMH;

OPUMEHSTh TEOPEMbl O TAPAUICTBHOCTH MPSIMBIX U
TUIOCKOCTEH B MPOCTPAHCTBE MPH PELICHUU 33/1a4;

yMETh TPUMEHSTh MapalieIb-HOE TPOCKTUPOBAHUE IS
n3zo0paskeHust Guryp;

YMETh TPUMEHSTHh TEPNEeHAUKYISIPHOCTH TpSIMOH U




TUIOCKOCTHU TIPU PEILIEHUU 3a7ay;

BJIQJIETh TOHATUSAMU OPTOTOHAJIBLHOE IPOCKTHPOBAHHE,
HAKJIOHHBIE M UX MPOEKIHH, YMETb MPUMEHATH TEOPEMY O
Tpex MepreHANKYIsIpax Mpu pelIeHun 3a1a4;

BJIQJIETh TOHATHSMH DPACCTOSHHE MEXIy ¢urypamm B
IIPOCTPAHCTBE, oO0mImii MIEePIICHIUKYJISIP TBYX
CKPEIIMBAIOIIUXCS TMPSAMBIX M yMETh NPUMEHATb WX TpHU
pelleHny 3a1a4;

BJIQJIETh TOHSATHEM Yrojl MEXIy MPSAMOH U IUIOCKOCTBIO U
YMETh MMPUMEHSTh €r0 IPU PEIICHUU 3a/1a4;

BJIQJIETh TOHATHUAMU JBYIFPAHHBIA Yrod, Yroil MexKIy
TUIOCKOCTSIMH, TIEPIICHIUKYISPHBIE TUIOCKOCTH W yMETh
MPUMEHATH WX MIPH PEIICHUH 3a71a4;

BJIQ/ICTh TIOHSATHUSIMU MPU3MAa, TIApAIUICIICIIUIIE U TPUMEHSATh
CBOICTBa Napajuiesienunea Npyu pelieHnn 3a1ad;

BIIQJIETh TIOHSATHEM TMPSMOYTOJBHBIN MapajuleJenunen u
MPUMEHSATH €ro MPHU PEUICHUH 3a/1a4;

BJIQJIETh TIOHATHUSAMHU TMMHPAMHIA, BUIBl MUPAMHI, DIIEMEHTHI
NPaBWIBHOM THpaMHIbBI W YMETh TPUMEHSATh WX TpH
pelIeHny 3a1ad;

UMETh TIPEACTaBIICHUE O Teopeme OJiiepa, NpPaBHIBHBIX
MHOTOTPaHHHKAX;

BJIQJICTh TIOHSATUEM IUIOMIAN TOBEPXHOCTEH
MHOTOTPAaHHUKOB ¥ YMETh MPUMEHSTh €ro TPU PEIICHUN
3ajay;

BJIAJeTh MOHATUSAMH TeJa BpalleHus (LWIMHIP, KOHYC, IIap
U cdepa), UX CEYCHUSI U YMETh IPUMEHSTh UX MPH PELICHUN
3ajay;

BJIAJCTh MOHATUSAMH KacaTelbHbIe MpSAMBbIE U IUIOCKOCTH U
yYMETh IPUMEHSATH U3 MPH PELICHNUH 3a/1a4;

UMETh MPEJICTABICHNUS O BIMCAHHBIX U OMHMCAHHBIX chepax u
yMeTh MNPUMEHATh MX NP PEUICHWH 3aJa4;BIaJeTh
HOHATHIMU 00beM, 00BEMBI MHOTOTPAaHHUKOB, TEJ BPAILICHUS
Y IPUMEHSATH UX MPH PEIICHUH 33734,

UMETh TIPE/ICTaBIIEHHE O pPa3BepTKe IWIMHApPA U KOHYCA,
IUIOIAIM  TOBEPXHOCTH MMJIMHApPA M KOHYCa, YMETh
NPUMEHSTh UX TPU PEIICHUH 3a1a4;

UMETh NpPEACTaBICHHWE O IUIOmEAAu cdepel U yMETh
NPUMEHSTD €ro MPH PEeLICHUH 337134,

yMETh pelIaTh 337a4d Ha KOMOMHAIMU MHOTOTPaHHUKOB U
TEJ BPALICHUS;

UMETh TPEJICTaBICHHE O MOJ00MH B MPOCTPAHCTBE U YMETh
pemaTrh 3aJadyd Ha OTHOIIEHHEe OOBEMOB H  IUIOIIAACH
MIOBEPXHOCTEN MOJOOHBIX GUTYP.

B noeceonesnoti sicusnu u npu uzyuenuu opyeux npeomemos:
COCTaBIISITh C HCIOJB30BAHUEM CBOHCTB T'€OMETPUYECKHUX
¢buryp MaTeMaTHUECKHE MOJENU Ui pelleHHus 3amad
NPAaKTUYECKOro XapakTepa U 3a/1a4 U3 CMEXHBIX JUCIHILIIH,
UCCIIeIOBATh TIOJNyYSHHbIE MOJENH W HHTEPIPETHPOBATH
pe3yabTaT

Bragets noHATHAMYU BEKTOPHI U UX KOOPIUHATHI;

YMETb BBIOJIHATH ONEpalluy HaJl BEKTOPaMU;

UCIOJIb30BaTh CKAJIIPHOE MPOU3BEJIEHUE BEKTOPOB TpHU
pelIeHnN 3ajay;

IPUMEHATh YpPAaBHEHHME IUIOCKOCTH, (OpPMYNly pacCTOSHUS




MEXly TOUKaMH, ypaBHEHHE cepbl U peIIeHNH 3a1a4;
IPUMEHATh BEKTOPHl M METOA KOOPAWHAT B INPOCTPAHCTBE
IpY peLIeHNH 33139

Hmets npencraBieHre 00 akCHOMAaTHYECKOM METO/IE;
BIAJ€Th IMOHATHEM TE€OMETPUYECKHe MecTa TOYeK B
IPOCTPAHCTBE U YMETh IPUMEHSATH UX U1 pELICHUS 3a1a4;
YMETh MPUMEHATH U PELICHHs 3aJa4 CBOWCTBA IUIOCKUX U
JIBYTPaHHBIX ~ YIJIOB, TPEXI'PAaHHOI'O  yIJla,  TEOPEMBI
KOCHHYCOB M CHHYCOB JJIsl TPEXI'PAaHHOTO yIJIa;

BJIQJCTh TOHATHEM MNEPIEHAMKYIIPHOE CEYEHHE MPU3MBI U
YMETh IPUMEHSTH €ro NPy pelIeHnH 3a1a4;

UMETh MPEACTAaBICHWE O JBOMCTBEHHOCTH NPaBUIIBHBIX
MHOT'OT'PaHHUKOB;

BIQJCTh TOHATHSMH  IIGHTPAIBHOE W  [apauIeNbHOE
HPOEKTHPOBAHKE M IPUMEHSTH UX IPU MOCTPOSHUU

CEYEHUI MHOIOIPaHHUKOB METOA0M MPOCKIUH;

UMETh MPEACTAaBICHUE O pa3BepTKE MHOTOIpaHHHUKA W
KpaTydaiIeM IIyTH Ha TIOBEPXHOCTH MHOTOTPaHHHKA;

MMETh MTPEACTABICHNE O KOHNIECKUX CEYCHUSX;

UMETh IPEACTaBIEHUE O Kacaroumxcs chepax 1 KOMOUHAINH
TeJl BpaIlleH!s] © YMETh NPUMEHSTh UX IIPY PEIICHUH 3a/1a4;
NPUMEHATh TPU PEHIeHUH 3a/1a4 (GOpMYITy PacCTOSHHS OT
TOYKH JI0 TUTOCKOCTH;

BIaZ€Th  pPa3HBIMH  CIOCOOAMH  3aJaHds  MPSIMOU
YPaBHEHUSIMH U YMETh IPUMEHSATH NP PEIICHUH 337124,
NPUMEHSTh NP PELIeHUH 3a7ad M JI0Ka3aTelbCTBE TEOpeM
BEKTOPHBIM METOA U METOJI KOOP/IHHAT;

UMETh TIPEJCTaBIIeHHE 00 akchuomMax o0beMa, TPUMEHSTbH
dbopMynBl  00BEMOB TMPSMOYTOJIBHOTO —TapaiiesienuIesa,
IPU3MBI U THPaAMHUJIBI, TETPAdipa IPU PEIICHUH 3a/1a4;
IPUMEHSTH TEOPEMbl 00 OTHOIIEHHUIX 00bEMOB ITPH PELICHUN
3ajay;

OPUMEHSTh HMHTErpall sl BBIUUCICHHS O0BEMOB U
NOBEPXHOCTEH TeNn BpallleHWs, BBIYUCICHHUS IUIOLIAIN
chepuyecKoro mnosica 1 00bemMa MmapoBOro CIos;

UMETh TPEACTaBIEHHE O [BIKEHHSX B IPOCTPAHCTBE!
HapajiebHOM — TIEpeHOCe, CHUMMETPHH  OTHOCHTEIHHO
IUIOCKOCTH, LEHTPAILHON CHMMETpUH, OBOpOTE
OTHOCUTENIBHO TMpPSIMOH, BHHTOBOH CHUMMETPUH, YMETh
NPUMEHSTh UX TIPU PELICHUH 33]1a4;

UMETh  TpEeACTaBIeHHE O IUIOMAAM  OPTOrOHAJIBHOU
IPOEKIINH;

UMETh MPECTABICHUE O TPEXTPAHHOM M MHOT'OTPAaHHOM YTJIe
Y MIPUMEHSTH CBOMCTBA IJIOCKUX YIrJIOB MHOTOTPAHHOTO yriia
NIPY PELICHUH 3a/1a4;

UMETh TPEJICTaBICHHS O MpeoOpa3oBaHUHM  TOA0OUS,
TOMOTETHU ¥ YMETh IPUMEHSATH UX NPHU PEIICHUH 33/1a4;
yMeTh  pemiath  3aJadyd  Ha  IUIOCKOCTH  METOJaMu
CTEPEOMETPHH;

YMETb IPUMEHATH (HOPMYJIbl 00BEMOB IIPU PEILICHNH 3a]a4
BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE

BrnayneTs MOHATUSME BEKTOPBI U KX KOOPAMHATHI;

YMETb BBINIOJHATH ONEPAIy HaJl BEKTOPAMH;

UCIIOb30BaTh CKaJSIpHOE MPOM3BEICHUE BEKTOPOB IpU
pelLIeHu! 3a1a4;




IPUMEHSTh YpaBHEHHME IJIOCKOCTH, (OpPMYIy pPACCTOSHUS
MEKIy TOUKaMH, ypaBHEHHUE cepbl IPU PELISHNH 3a/1a4;
IIPUMEHATH BEKTOPBI U METOJ KOOPIUHAT B

IIPOCTPAHCTBE IIPU PELICHUU 3a1a4

HcTopust MaTeMaTHKH

WMeTs npeacrasiieHue 0 BKIIaA€ BbIIAOIIUXCS

MaTeMaTUKOB B  Da3sBUTUE HAyKU; 3HaTh IPUMEpPHI
MaTeMAaTUYECKUX OTKPBITU M HMX aBTOPOB B CBSI3H C
OTE4YECTBEHHOI ¥ BCEMUPHON UCTOPHEH;

IIOHMMATh POJIb MATEMATHUKU B pa3BuTuu Poccun.

Mertoasl MaTeEMaTUKU

Hcnonp3oBaTb  OCHOBHBIE ~ METOABI  JIOKA3aTEJIbCTBA,
IIPOBOJUTH J10KA3aTENbCTBO U BBIIOJIHATH OIPOBEPKEHHUE;
IIPUMEHATh OCHOBHBIE METOJbI PELICHUS MAaTEMaTUYECKHX
3a1a4;

Ha OCHOBE MAaTE€MaTHYECKUX 3aKOHOMEPHOCTEH B IpPHUPOIE
XapaKTepU30BaATh KPAcOTy U COBEPIIEHCTBO OKPYXKAIOLIETO
MUpa 1 IPOU3BENECHUN HCKYCCTBA;

OPUMEHATh  IPOCTEHIINME MPOrpaMMHBIE  CpPEACTBA WU
3JEKTPOHHO-KOMMYHUKAIMOHHBIE CHCTEMBl IIPU PELICHUU
MaTEMaTU4YECKUX 3a]au.

Cratucruka
Teopus
BEpPOSATHOCTEN,
JIOTHKA
KOMOMHATOPHKA
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OmnepupoBathb OCHOBHBIMHU OTHCATETLHBIMHU
XapaKTepUCTUKaMU  YKHCJIOBOTO  HAa0Opa,  MOHATHEM
reHepabHasi COBOKYITHOCTh U BRIOOPKOW U3 HEe;
OTIEPHPOBATh  TOHATHSMU: YacTOTa M  BEPOSITHOCTH
COOBITHSI, CyMMa ¥ TPOU3BEACHHUE BEPOSTHOCTEH,
BBIUUCIIATH BEPOSITHOCTH COOBITUH Ha OCHOBE IIOJICUETA
YrcIIa HCXO/I0B;

BJIAJICTh OCHOBHBIMH MOHITHAMH KOMOWHATOPUKH H YMETh
WX IPUMEHSTH MIPH PEIICHUH 337134,

UMETh MPE/ICTaBICHHE 00 OCHOBAaX TEOPUH BEPOSTHOCTEIA;
UMETh TPEJCTAaBICHHE O IUCKPETHBIX W HEMPEPBIBHBIX
CIIyYailHBIX ~ BEIMYMHAX W paclpeneNieHusX, O
HE3aBUCHMOCTH CIIy4ailHBIX BEITHYUH;

UMETh MPEJCTABICHHE O MAaTEMaTUYCCKOM OXHUIAHWH WU
JIMCTICPCUU CITyYaHbIX BEJIINYHH;

UMETh TPEJICTABICHUE O COBMECTHBIX paCIpEICICHUIX
CJIy4aiHBIX BEJIMYHH;

NOHUMAaTh CYTh 3aKOHa OOJIBIIMX YHCENl U BHIOOPOYHOTO
METO/Ia U3MEPEHUS BEPOSITHOCTEH;

UMETh TPEJCTABICHUE O HOPMAIBHOM DPACHPEICIICHHH H
NpUMEpax HOPMAJIbHO  PACHpPEICICHHBIX  CIyYalHBIX
BCJIMYWH;

UMETh  TIPEJCTABICHUE O KOPPEISIUH  CIIyYalHbIX
BEJTMYMH.

B nosceonesnou oicuznu U npu  usyueHuu  Opyeux
npeomemos:

BBIUUCIIATh MJIM OIICHMBATh BEPOSITHOCTH COOBITHIA B
peabHOM )KU3HH;

BBIOUPATh METOJbl IMOAXOJSIIETO MPEJACTABICHUS |
00pabOTKU JAHHBIX

umemsv npeocmasgienue O YEHMPAIbHOU NpeoerbHOU
meopeme;




umems npeocmasgienue 0 GblOOPOUHOM KOIDPuyuenme
Koppensayuu u TUHetHol pecpeccuul;

umemv npeocmasiieHue O CMAMUCMUYecKux unomes3ax u
nposepke CMamMucCmMuyeckol 2unomesvl, 0 CMAMUCHUKE
Kpumepusi u ee ypogHe 3HaA4UMOCU;

umemv  mpeocmagneHue O  C8A3U  IMAUPUHECKUX U
meopemu4ecKux pacnpeoeienuil;

umemv npeocmasienHue 0 KOOUPOBAHUU, OBOUYHOU 3ANUCHU,
080UYHOM Oepege;

61a0emsb OCHOBHHIMU NOHAMUAMU meopuu epagos (epag,
8epuiuHa, pedbpo, cmenens 8epuiuHbl, Nyms 6 2page) u ymems
NPUMEHSAMb UX NPU PeuleHuU 3a0a4;

uMemb npeocmasieHue 0 0epedbsx u ymenv NpUMeHams npu
peuieHuu 3a0a,

81a0emy  NOHAMUEM CBAHOCMb U YMeMmb NPUMEHMb
KOMNOHEHMbl C8A3HOCMU NPU PeUeHUlY 3a0al,

YyMemb 0CyWecmeaiams nymu no peopam, oo6xoovl pebep u
sepuun epaga;

umemsv npedcmasienue 00 3UIEPOBOM U 2AMUTLIIOHOBOM
nymu, umems npeocmasieHue O MpPYOHOCMU  3a0adu
HAXO0HCOEHUsL 2AMUTLINOHO8A NYMU;

871A0emb NOHAMUAMU KOHEUHble U CUemHble MHONCecmed U
yMemb Ux npUMeHsImb Npu peueHun 3a0ay,

yMemb NPUMEHSMb Memoo MamemMamuyeckol UHOYKYUU,
ymems npumensme npunyun upuxie npu peuieHuu 3a0ay
Hctopust MaTeMaTHKH

Hmets npecTaBiieHre O BKII/IE BBIIAFOIIIXCSI

MaTeMaTHKOB B Pa3BUTHE HAYKH;

3HATh MPUMEPHl MAaTEMAaTHYECKUX OTKPHITUI U HX aBTOPOB B
CBSI3M C OTEYECTBEHHON U BCEMUPHON UCTOPHEN;

HOHHMATh POJIb MATEMAaTUKH B pa3BuTUH Poccuu.

Mertoabl MaTeMaTHKH

Hcnonp3oBaTh ~ OCHOBHBIE ~ METOABI  JOKa3aTeNlbCTBa,
HPOBOJUTH JI0KA3aTeNLCTBO U BBHIIOIHSATH OIIPOBEPIKCHHE;
IPUMEHSTh OCHOBHBIE METOIBI PEHICHUS MaTeMaTHYCCKHX
3ajad;

Ha OCHOBE MaTeMaTHYEeCKUX 3aKOHOMEPHOCTEH B IMPHPOJE
XapaKTepU30BaTh KPACOTy M COBEPIICHCTBO OKPYKAIOIIETO
MHpa U POU3BEICHUI HCKYCCTBA,;

HOPUMEHSATh  IPOCTEHINIME NpPOrpaMMHBIE  CpEACTBA U
JJIEKTPOHHO-KOMMYHHKAI[HOHHBIE CHCTEMBI IPH PELICHHH
MaTeMaTHYSCKUX 3a/1ay.

HToro
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