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Yuurens

Pabouast mporpamMmma paspaboTaHa Ha OCHOBE :

1) «IIpumepHas 001eo0pa3oBaTelibHas MPorpaMmMa OCHOBHOTO 00Iero oopa3oBanus» (0100peHa penieHreM GenepaabHOro yaeoHo-

METOAMYECKOTO O0BEUHEHHS 110 001IeMy 00pa3oBanuto, mpoTokoi oT 08.04.2015 Nel/15) (penakums ot 28.10.2015r.)

2) «Matemaruka: mporpammsl. 5-11 kmaccey/ [A.I'.Mep3ansk, B.b.ITononckuii, M.C Sxup u np. | -M..: Benrana-I'pad,. 2016. -152 c. B
COOTBETCTBUM C TpeOOBaHUAMH (eIepalIbHOTO TOCYIAPCTBEHHOTO 00Pa30BaTEILHOTO CTaHAAPTa OCHOBHOTO 001Iero o0pa3oBaHus (YTBEPKIACH
npuka3zoM MunuctepcTBa oOpa3oBanus 1 Hayku Poccuiickoit @enepannu ot 17.12. 2010 r. Ne 1897).



[lnanupyemMsble pe3yabTaThbl 00y4eHH s
MaTeMaTHKHU B 5-6 kiaccax

JIMYHOCTHBIE Pe3yJIbTATHI:
1. Poccuiickas rpaxkiaHCKast KACHTUYHOCTD (MATPUOTH3M, YBaxkeHHe K OTeuecTBy, K MPOLUIOMY U HACTOAIEMY MHOTOHAIIMOHAJILHOTO HAapoaa
Poccun, 4yBCTBO OTBETCTBEHHOCTH U joiira nepes; Poaunoil, uaentudukamnus ceds B kauecTBe rpakaannHa Poccun, cyObeKTHBHAS 3HAUUMOCTh
MCIIOJIb30BAaHUS PYCCKOTO SI3bIKA U SI3BIKOB Hapo10B Poccun, oco3HaHue U OUIYyIIeHHE TUMYHOCTHON CONMPUYACTHOCTH Cy/Ib0€ POCCHIICKOT0 Hapoia).
Oco3HaHMe 3THUYECKON MPUHAJICKHOCTH, 3HAHUE UCTOPUH, A3bIKA, KYJIBTYPhl CBOETO HAPO/a, CBOETO Kpasi, OCHOB KYJbTYPHOI'O HAacIeAUsl HApOI0B
Poccuu n yenoBeuecTBa (MIEHTUYHOCTH YEJIOBEKA C POCCUMCKON MHOTOHAIMOHAIBHOM KYJIBTYPOH, COMPUYACTHOCTh UCTOPUN HAPOJIOB U TOCYAApPCTB,
HaXOJUBIIMXCS HA TEPPUTOPUU COBPEMEHHOM Poccun); nHTEpropu3aus ryMaHUCTHUECKUX, IEMOKPATUUECKUX U TPAJAULIMOHHBIX LIEHHOCTEN
MHOTOHAIIMOHATBHOT'O POCCUICKOTO 001ecTBa. OCO3HaAHHOE, YBaXKUTEIIbHOE U TOOpOKenaTeIbHOE OTHOIICHNE K HCTOPUH, KYJIbTYpE, PEIUTUH,
TpaauuusaMm, A3bIKaM, HCHHOCTSAM HApOI0B Poccun n Hapoa0B MHpa.
2. 'oToBHOCTB U CIOCOOHOCTH O0YYAIOMIMXCS K CAMOPA3BUTUIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIMM K O0YYEHHIO U O3HAHUIO; TOTOBHOCTD U
CIIOCOOHOCTh OCO3HAHHOMY BBHIOOPY M MTOCTPOCHHIO JalIbHEHIIeH MHANBHU Iy IbHON TpaeKTOpHH 00pa30BaHus Ha Oa3e OpUEHTHPOBKH B MUPE
npodeccuii U NpopecCHOHANbHBIX MPEANOYTEHUN, C YI€TOM YCTOWYUBBIX TO3HABATENIbHBIX HHTEPECOB.
3. Pa3zBuToe MopaibHOE CO3HAHNE U KOMIIETEHTHOCTh B PEIICHUH MOPAJIBbHBIX POOJIeM Ha OCHOBE JINYHOCTHOTO BBIOOPA, (OPMHUPOBAHUE
HPABCTBEHHBIX YYBCTB U HPABCTBEHHOTO MMOBEACHMSI, OCO3HAHHOTO M OTBETCTBEHHOT'O OTHOLIEHHS K COOCTBEHHBIM MOCTYNKaM (CIIOCOOHOCTD K
HPaBCTBCHHOMY CaMOCOBCPUHICHCTBOBAHUTIO; BCPOTCPIIUMOCTD, YBAXKUTCIIbHOC OTHOIMICHUC K PCIIMTMO3HBIM YyBCTBAM, B3IJIsI1aM moz[eﬁ HIIn uX
OTCYTCTBHIO; 3HaHHWE OCHOBHBIX HOPM MOpaJii, HPaBCTBEHHBIX, TYXOBHBIX U€aJIOB, XpPAHUMBIX B KYJIbTYPHBIX TpaAuLIUAX HaponoB Poccun,
TFOTOBHOCTH Ha UX OCHOBC K CO3HATCIIbHOMY CaAMOOTPpaHUYCHUIO B MMOCTYIKAX, ITOBCACHUU, pACTOUYUTCIIbHOM HOTpe6I/ITe.HBCTBG; C(bOpMI/IpOBaHHOCTB
Mpe/ICTaBICHU 00 OCHOBAX CBETCKOM 3TUKHU, KYJIbTYpPhl TPAAUIIMOHHBIX PEIUTUNA, X POJIM B Pa3BUTHUU KYJIbTYpPHI U HcTOpun Poccun 1 yenoBedecTsa,
B CTAaHOBJICHHUU I'pAKAAHCKOT'O OGH.IGCTBa u pOCCHfICKOfI rocyaapCTBCHHOCTH,; MTOHUMAHNEC 3HAYCHUA HPABCTBCHHOCTH, BEPLI U PCIIMTUHN B ) KXU3HU
YenoBeKa, ceMbH U 001ecTBa). CPOopMUPOBAaHHOCTH OTBETCTBEHHOT'O OTHOIICHHUS K YUEHHUIO; YBAXKUTEILHOTO OTHOLLIEHUS K TPYAY, HATHYHUE OMbITa
ydacTtus B COMUAJIBHO 3HAYUMOM TPYJC. Oco3HaHUEe 3HAYECHUSI CEMBU B )KU3HU YEJIOBEKA U O6H.I€CTBa, MNPUHATHC ICHHOCTU ceMerHoU JKH3HU,
YBaXXHUTEIbHOE U 3a00TIMBOE OTHOILLIEHUE K YJIEHAM CBOEH CEMbH.
4. ChopMUPOBAHHOCTH 1IETOCTHOTO MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU M OOIIECTBEHHOU MPAKTUKH,
YUUTBHIBAIOIIETO COIMANBHOE, KYJIbTYPHOE, SI3bIKOBOE, TyXOBHOE MHOT000Opa3re COBPEMEHHOTO MUPA.
5. Oco3HaHHOE, YBOKUTEIBHOE U I0OpOKETATeTbHOE OTHOIICHHE K IPYTOMY YEJIOBEKY, €r0 MHCHHIO, MUPOBO33PEHUIO, KYIBTYpE, S3BIKY, BEpE,
rpaxaaHCcKoN MO3UIMH. ['0TOBHOCTh U CIOCOOHOCTH BECTH JUAJIOT C APYTUMHU JIIOJAbMHU U JOCTUTAaTh B HEM B3aMOMOHUMaHUs (MAeHTUUKaUs ceOst
KaK TOJTHOIMPABHOTO CyOheKTa OOIICHMS, TOTOBHOCTH K KOHCTPYMPOBAHUIO 00pasa mapTHepa 1o AUAJIory, TOTOBHOCTh K KOHCTPYHPOBaHUIO 00pa3a
JOMYCTUMBIX CIIOCOOOB JIMaiora, FOTOBHOCTh K KOHCTPYHUPOBAHUIO MPOIIEcca AUaaora Kak KOHBEHIIMOHUPOBAHUSI HHTEPECOB, MPOLEAYDP, TOTOBHOCTD U
CIIOCOOHOCTH K BEACHHIO MEPEroBOpoB). 6. OCBOGHHOCTH COITMAIBHBIX HOPM, MPABUJI MIOBECHUS, pOJiei 1 OPM COIMATBHON JKU3HH B TPyIIaxX U
cooO1recTBax. Yyactre B HIKOJIbHOM CAMOYIIPaBICHUH U OOLIECTBEHHOM )KU3HH B MpeesiaX BO3PAaCTHBIX KOMIIETEHIIUHN C Y4€TOM PEerHOHaIbHbBIX,
THOKYJBTYPHBIX, COITUAIBHBIX U SKOHOMHUYECKUX 0cOOeHHOCTEH ((hopMHpOBaHKE TOTOBHOCTH K YYAaCTHIO B IIPOLIECCE YIOPSAIOUCHHS COLUATBHBIX
CBSI3€H M OTHONICHUM, B KOTOPBIE BKIIIOUEHBI U KOTOpbIe (POPMHUPYIOT CaMU y4alllMecs; BKIIOUEHHOCTh B HETIOCPECTBEHHOE I'PaXk/1aHCKOE yyacTHe,



TOTOBHOCTb Y4acCTBOBATh B JKU3HENEATEIHHOCTH MOJPOCTKOBOTO OOIIECTBEHHOTO 00bEIMHEHHS, TPOTYKTUBHO B3aUMOJICHCTBYIOIIETO C COLUAIbHOM
Cpenoil M colManbHBIMA HHCTUTYTAaMH; HICHTU(UKALUSA ce0sl B KauecTBe CyOBbeKTa COLMAIbHBIX IPe0Opa30BaHuil, 0CBOCHHE KOMIIETEHTHOCTEH B
chepe oOpraHu3aTopPCKOM ACSITEIPHOCTA; HHTEPHUOPU3AIUS IIEHHOCTEH CO3MIATEIIHHOTO OTHOIICHHS K OKPY>KAIOIIEeH IeHCTBUTEIIbHOCTH, IIEHHOCTEH
COIMUAJIBHOT'O TBOPUCCTBA, HICHHOCTU HpO,Z[yKTI/IBHOI\/'I opraHuzanuu COBMECTHOU ACATCIIbHOCTHU, CaMOpPCAIN3alluu B I'pyIIIC U OpraHu3anuu, HEHHOCTU
«IpYroro» Kak paBHOIPABHOTO MapTHEPa, (POPMUPOBAHNE KOMIIETEHIINM aHaI13a, MPOSKTUPOBAHUS, OPraHU3AlUU JAeSTeIbHOCTH, pedieKCun
W3MEHEHUH, ClIOCOO0B B3aUMOBBITOTHOTO COTPYAHUYECTBA, CIIOCOO0B peanu3aiui COOCTBEHHOTO JTUAEPCKOTO MOTEHITHAIIA).

7. ChopMUPOBAaHHOCTD LIEHHOCTH 3J0POBOTO U O€30MacHOr0 00pasa KU3HU; UHTEPUOPHU3AIHS MPAaBUI HHANBUYATbHOTO U KOJJIEKTUBHOTO
0€30I1aCHOTO MOBEICHUS B UPE3BBIYAWHBIX CUTYALUAX, YTPOXKAIOUINX KU3HU U 3/I0POBBIO JIFOJCH, IPaBUII MTOBEICHHS HAa TPAHCIIOPTE U HA TOpOrax.

8. Pa3BUTOCTB 3CTETUUECKOIO CO3HAHUS Yepe3 OCBOECHUE XYI0)KECTBEHHOT 0 Hacleausl Hapo10B Poccun n Mupa, TBOpUECKON JesITeIbHOCTH
ACTETUYECKOT0 XapakTepa (ClIocCOOHOCTh MOHUMATh XyJ0KECTBEHHBIE TIPOU3BEICHUS, OTPAXKAIOLINE Pa3HbIE STHOKYIBTYPHBIC TPAAULINY;
c(hOpPMHPOBAHHOCTH OCHOB XY0’KECTBEHHOM KYJIbTYPhl 00YJarONTUXCS KaK 9acTH UX OOIIeH JyXOBHOM KYJIbTYpPBI, KaK 0COO0TO crioco0a Mo3HaHUS
KHU3HU U CPEACTBA OpraHU3alMU OOIICHHUS, SCTETHUYECKOE, SMOIIMOHATBHO-IIEHHOCTHOE BHICHUE OKPYKAIOIIEro MUPA; CIOCOOHOCTh K SMOIIMOHAIBHO-
LIEHHOCTHOMY OCBOEHHUIO MHUpPa, CAMOBBIPAKEHHUIO U OPUEHTALIMHU B XY/10KECTBEHHOM U HPAaBCTBEHHOM NPOCTPAHCTBE KYJIbTYPHhI; YBaXKEHHE K UCTOPUU
KyJIbTYphI cBoero OTeuecTBa, BRIPAXKEHHON B TOM YHUCIIE B IOHUMAHUU KPACOThI YeNIOBEKa; MOTPEOHOCTh B OOIIEHUH C XY/10’KECTBCHHBIMH
MPOU3BEACHUAMHU, CHOPMUPOBAHHOCTh AKTUBHOTO OTHOUIEHMSI K TPAAULIUAM XyJ0’KECTBEHHOM KYIbTYphl KaK CMBICIIOBOM, 3CTETHUECKON 1
JIMYHOCTHO-3HAYUMOM 1IEHHOCTH).

9. CpopMHpPOBaHHOCTH OCHOB HKOJIOTMUECKOM KYJIbTYphl, COOTBETCTBYIOIIECH COBPEMEHHOMY YPOBHIO SKOJIOTMUECKOTO MBIIUICHHUS, HAINYUE OMbITa
HKOJIOTUYECKU OPHUEHTUPOBAHHOHN pedIeKCHBHO-OIIEHOYHON U MPAKTHUECKON JeSITEIbHOCTH B )KU3HEHHBIX CUTYaIUSAX (TOTOBHOCTh K HCCIIEJOBAHUIO
MIPUPO/IBI, K 3aHATHSAM CEIIbCKOXO3SIIICTBEHHBIM TPYJIOM, K XY/10)KECTBEHHO-3CTETUYECKOMY OTPaKEHUIO MPUPODI, K 3aHATUSAM TYPHU3MOM, B TOM YHUCIIE
AKOTYPHU3MOM, K OCYIIECTBICHHUIO MPUPOJOOXPAHHON ESATEIHHOCTH).

. MeTtanpeaMeTHble pe3yJIbTATHI :

MeTaHpeI[MeTHBIe PE3YyIbTAaThl BKIIIOYAOT OCBOCHHBIC O6y‘-IaIOH_II/IMI/IC$I MCKIPCAMETHBIC TOHATHA U YHUBCPCAJIbHBIC yLICGHBIe HeﬁCTBHH
(peryisaTUBHBIE, IO3HABATEIbHbIE, KOMMYHUKATHBHBIE).

MeXIpeaMeTHbIC TTOHATHUS

YcnoBueM (GOpMUPOBAHUS MEKIIPEIMETHBIX TIOHATUH, TaKHUX, KaK CUCTeMa, (haKT, 3aKOHOMEPHOCTh, (DEHOMEH, aHaJIN3, CHHTE3 SIBJIICTCS OBIIAJICHIE
00y4aroIUMHUCS] OCHOBAMH YUTATEIHCKON KOMITETCHIINH, PHOOPETEHNE HABBIKOB pabOTHI ¢ MH(pOpPMaIIHEH, y9acTHe B IPOCKTHOM NesTeThHOCTH. B
OCHOBHOI IITKOJIE Ha BCEX MpeaAMeTax OyeT MpoaorKeHa padora mo GOpMUPOBAHUIO U Pa3BUTHIO OCHOB YHUTATENIbCKOW KoMmeTeHIH. O0yJaronmecs
OBJIQJICIOT YTEHHEM KaK CPEJICTBOM OCYIIECTBICHHS CBOMX JATbHEHIIINX IJIAHOB: TIPOIOJDKEHUSI 00pa30BaHMsI U CaMOOOpa30BaHMsI, 0CO3HAHHOTO
IJTaHUPOBAHUS CBOCT'O AKTYAJIBHOI'O U IIEPCIICKTUBHOI'O Kpyra YTCHUA, B TOM YHUCJIC JOCYTOBOI'o, IOATOTOBKH K prI[OBOI\/'I )41 COHHaﬂbHOﬁ
JESTeTBbHOCTH. Y BBITYCKHUKOB OyneT chopMUpOBaHa MOTPEOHOCTh B CHCTEMATHYECKOM UYTCHHUU KaK CPEACTBE TIO3HAHUS MHpa U ce0s B ITOM MHUPE,
TapMOHH3AIMU OTHOIIICHUH YeloBeKa U 00IIECTBa, CO3JaHIHN 00pa3a «IoTPeOHOTO OYaYIIEeTo».

[Tpu uzydeHnn yueOHBIX IPEAMETOB 00yUaIOIIHECS YCOBEPIICHCTBYIOT TPHOOPETEHHBIE HAa IIEPBOM YPOBHE HaBBIKU PaOOTHI ¢ UHPOpMALIUEH U
nonoyHAT uxX. OHU CMOTYT paboTaTh ¢ TEKCTaMH, IPE0OPa30BLIBATH U MHTEPIIPETUPOBATH COIEPKAIIYIOCS B HUX HH(OPMAIIHIO, B TOM YHUCIIE:



* CHCTEMaTU3UPOBATh, COMOCTABIIATH, aHAIU3UPOBATh, 0000IIAaTh U HHTEPIPETUPOBATH HH(OPMALINIO, COJEPKAIIYIOCS B TOTOBBIX HH(OPMAIIMOHHBIX
00BbEKTaX;

* BBIJCIIATH TJIABHYIO ¥ U30BITOUHYIO HH(POPMAIIHUIO, BHITIOJIHATH CMBICJIOBOE CBEPTHIBAHUE BBIJICTICHHBIX (DAKTOB, MBICIICH; MPEACTABIATh
MH(OPMAIIHIO B CKATOW CIIOBECHOH (popme (B BHJIE MJIaHA WIIM TE3UCOB) U B HAIJISIIHO-CUMBOJIMUECKOM hopMme (B Buze TaOIHIL, rpadMuecKuX CXeM U
auarpamm, KapT HOHATUN — KOHIIENTYaJIbHBIX JUarpamMmm, OOPHBIX KOHCIIEKTOB);

* 3aIOJIHATH U JIOMOJHATH TaOJIHIIBI, CXEMBbI, IMArPaMMBbl, TEKCTHI.

B xozne n3ydeHus Bcex yd4eOHBIX TPEIMETOB 00yUaromuecs MpuoOpeTyT OIBIT TPOCKTHOM IEATEILHOCTH Kak 0c000i (popMbl yaeOHOM paboTHI,
CIIOCOOCTBYIOIIEH BOCIIUTAHHIO CAMOCTOSITEIbHOCTH, MHULIMATUBHOCTH, OTBETCTBEHHOCTH, IMOBBILICHUIO MOTUBAIIUH U A(PPEKTUBHOCTH Y4EOHOM
NesITeNIbHOCTH; B X0JI€ Peaj3allii UCXOAHOI0 3aMbIciia Ha MPAKTUYECKOM YPOBHE OBJIAJICIOT YMEHHUEM BbIOUpaTh aJIeKBaTHBIE CTOSIICH 3a/1aue
CpeAcCTBa, IPUHUMATh PEIICHUs, B TOM YHCJIe U B CUTyallUsX HeonpeaeneHHocTu. OHU MOTydaT BO3MOKHOCTD Pa3BUTh CIOCOOHOCTD K pa3paboTKe
HECKOJIbKUX BApHAHTOB PEIlIEHUH, K TOUCKY HECTaHJapPTHBIX PEIIEHUH, TIOUCKY U OCYLIECTBICHUIO HanboJiee MPUeMIEMOro PeIeHusl.

[lepedeHb KITHOUYEBBIX MEKITPEIMETHBIX TOHATHI ONpenenseTcs B X0/ pa3pab0oTKH OCHOBHON 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O O0IIEro
oOpa3oBaHMs 00pa30BaTEILHON OpraHU3alK B 3aBUCUMOCTH OT MaTEPUATIbHO-TEXHUUECKOTO OCHAIIEHHMSI, KaIpOBOI'0 MOTEHIIHAa, UCIOIB3YEMBIX
METOO0B PabOTHI U 00pa30BaTEIbHBIX TEXHOIOTHIA.

B cootBerctBrr ®T'OC OOO BBIAETAIOTCS TPU TPYIIIHI YHUBEPCATBHBIX YICOHBIX JCHCTBUMN: PETYIsSATUBHBIC, TO3HABATEIbHBIC, KOMMYHUKATUBHBIC.

PeryasituBubie YY /|

1. YMeHHe caMOCTOSTENBHO ONPENENATh eI 00y4eHNUs, CTaBUTh U (POPMYIMPOBATh HOBBIE 3a/1a4X B ydeOe U [M03HABATEIbHOMN e TEIbHOCTH,
pa3BUBaTh MOTHBBI M HHTEPECHI CBOEH MO3HABATEIbHOMN AeATeNbHOCTH. OOyJaromuiics: CMOXKeET:

. aHAJIM3UPOBATh CYLIECTBYIOLIME U INIAHUPOBATh OyaylIue 00pa30BaTEIbHbBIE PE3YIbTATHI;

. UICHTUPHUIMPOBATH COOCTBEHHBIE MPOOIIEMBI U OIIPEEIISATh IIIaBHYIO POOIeMYy;

. BBIJIBUT'ATh BEPCUH PEILIEHUS MPOOIIEMBl, (POPMYIUPOBATH THIIOTE3bI, IPEJBOCXUIATh KOHEUHBINH PE3yJIbTaT;

. CTaBUTbH 1IJIb ACATEILHOCTH Ha OCHOBE ONPEAEICHHOMN MPOOJIEeMBbI M CYIIECTBYIOIIMX BO3MOKHOCTEH;

. (dopMynupoBaTh yueOHbIE 3aaUM KaK IIaru JOCTHKEHHs TOCTABICHHOM LeNN AEATENbHOCTH;

. 00OCHOBBIBAThH 1I€JIEBBIE OPUEHTHPHI U IPUOPHUTETHI CCHUIKAMU Ha LIEHHOCTH, YKa3bIBasi U 00OCHOBBIBAs JIOTHYECKYIO ITOCIEA0BATEIEHOCTh
I1aroB.

2. YMeHHe caMOoCTOSTeNbHO TUIAHUPOBATH ITYTH JOCTHXKEHHSI LIeJIel, B TOM YHCIIe albTepHATUBHBIEC, OCO3HAHHO BHIOMpATh Hanboee

3¢ deKTUBHBIE CITOCOOBI pelIeHs YIeOHBIX U MO3HABATEeNbHBIX 3a/1a4. OOyUaromuiics CMOXKET:

. OIpesieNATh He0OX0IUMBbIE IeHCTBHE(S]) B COOTBETCTBUU C YUE€OHOM M O3HABATENIbHOM 3ajauell U COCTaBJIATh AJITOPUTM MX BBIITOJIHEHMS,

. 00OCHOBBIBATh U OCYILECTBIIATH BEIOOP Hanbosee 3P PeKTUBHBIX CIOCOOOB PelICHHs YUeOHBIX U M03HABATEIbHBIX 33a4;

. OIpeNeNATh/HaXOAUTh, B TOM YHCIIE U3 IPEIOKEHHBIX BAPHAHTOB, YCIOBHSI [UIs BBIIOJIHEHHS yUeOHOM U TO3HABATENbHOM 3a/1auu;

. BBICTPaNBaTh )KU3HEHHBIC IJIAaHBI HA KPATKOCPOUHOE Oy/yIiee (3asBiATh 1eJIeBble OPHEHTUPBI, CTABUTh aJeKBaTHbBIC UM 33/1a4H U TpeAJiaraTh
JEeUCTBUS, YKa3bIBasi 1 0OOCHOBBIBAs JIOTHYECKYIO MOCJIE0BATEILHOCTD 11AaTr0B);

. BBIOMPATH U3 MPEAJIOKEHHBIX BAPUAHTOB M CAMOCTOATEIBHO UCKATh CPEACTBA/PECYPCHI AJIS PEIICHUS 33/1a4K/ IOCTHKESHHUS 11eITH;

. COCTABJIATH IUIaH peIIeHUs NPoOIeMBl (BBIIOJHEHUS IPOEKTA, IPOBEIECHUS UCCIIEJOBAHUA);

. OTIpeNieNATh NOTEHINAJIbHbIEC 3aTPYAHECHUS TPU PEIICHUH YIeOHOH 1 MO3HABATENbHOM 3a/1a4i U HAXOAUTh CPEICTBA JAJISl MX YCTPAaHCHHUS;



. OIMCHIBATh CBOM OIMBIT, OQOPMIISiS €ro AJis epeauu JPYTUM JIOSM B BUIE€ TEXHOJIOTHH PEIICHUs TPAKTUYECKUX 334 ONPEICIIEHHOTO
KJ1acca;

. IUTAHUPOBATh U KOPPEKTUPOBATH CBOIO MHIAMBUAYAIbHYIO 00pa30BaTEeNIbHYIO TPAEKTOPHIO.

3. YMeHHE COOTHOCUTH CBOM JIEHCTBHS C IUNIAHUPYEMBIMU pe3yJIbTaTaMU, OCYILECTBIATH KOHTPOJIb CBOEH JEATEIbHOCTH B IIPOLIECCE JOCTUKECHUS
pe3yibTaTa, ONpeAesaTh ClIOCOOBI JEHCTBUM B paMKaX MPE/I0KEHHBIX YCIOBHH U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JICHCTBUSI B COOTBETCTBHH C
U3MeHsIoIencs curyanueil. O0y4aronuiicss CMOXKeT:

. OTIpeNeNATh COBMECTHO C MEAaroroM M CBEPCTHUKAMHU KPUTEPHUH TUIAHUPYEMBIX Pe3yJIbTaTOB M KPUTEPUH OIIEHKH CBOCH yueOHOI
ACATCIIbHOCTH,

. CHCTEMaTH3UPOBATh (B TOM YKCIIE BRIOMPATh TPUOPUTETHBIC) KPUTEPUH TUIAHUPYEMBIX PE3yJIbTATOB U OICHKH CBOCH JeSITeIbHOCTH,

d OT6I/IpaTB HUHCTPYMCHTBI JI1 OICHUBAHUA cBOCH ACATCIIBHOCTH, OCYHICCTBJIIATE CAMOKOHTPOJIb cBOEH ACATCIIBHOCTH B paMKax MPCAJIOKCHHBIX
YCJIOBHH U TpeOOBaHUI;

. OLIEHUBATb CBOIO AEATEIILHOCTD, aPIYMEHTUPYS IPUYUHBI JOCTHIKECHUS UM OTCYTCTBHS IIIIAHUPYEMOI'O pe3yJIbTara;

. HAXOJUTh TIOCTATOYHBIC CPEJICTBA JUISl BHIMOJIHEHHS YI€OHBIX ACHCTBUI B M3MEHSIOMICHCS CUTYAIlMU W/WITU TIPH OTCYTCTBHUHU TUIAHUPYEMOTO
pe3yJbTara;

. paboTas o cCBOEMY IIJIaHy, BHOCHTb KOPPEKTHBBI B TEKYIIYIO JIETEILHOCTh HA OCHOBE aHAIN3a U3MEHEHHUI CUTYAIUU IS TIOJTY9ICHUS
3aIlJIAaHUPOBAHHBIX XapaKTEPUCTHK MPOYKTa/pe3yIbTara;

. YCTaHABJIMBATH CBSI3b MEKAY IMOYYCHHBIMU XapaKTEPUCTUKAMU TPOYKTA U XapaKTEPUCTUKAMU MPOIecca ACITEIbHOCTH U 110 3aBEPIICHUN
JNEeATEJIbHOCTH IIpeUlaraTb U3MEHEHHUE XapaKTEPUCTUK IIpoLecca JUIs IOIYYEHHS YIYYIICHHBIX XapaKTePUCTUK IIPOAYKTa;

. CBEPSATH CBOM JICHCTBHSI C TIEITBIO U, TPH HEOOXOAUMOCTH, UCIIPABIIATH OIIMOKH CAMOCTOSITEIBHO.

4. YMeHue olleHUBaTh MPABUILHOCTH BBHITIOJTHEHUST y4eOHOU 3a71au, COOCTBEHHBIE BOBMOKHOCTH ee perieHus. OOydaronmiics CMOXKET:

. OTIPEeNIeNATh KPUTEPHH PAaBUIBHOCTH (KOPPEKTHOCTH) BBITIOJHEHHUST y4eOHOW 3a/1a4u;

. aHaTU3UPOBATh U 0OOCHOBBIBATH IPHUMEHEHHE COOTBETCTBYIOIIETO MHCTPYMEHTAPHS JUIsl BBIIIOJIHEHHSI yUeOHOI 3a/1auu;

. CBOOOJTHO TIOJTL30BATHCSI BRIPAOOTAHHBIMU KPUTEPUSIMHU OLIEHKH M CAMOOIICHKH, MCXO/ISl M3 IIETH U UMEIOIIUXCS CPECTB, pa3inyas pe3ylbTaT u
CIIOCOOBI ICHCTBUI;

. OILICHUBATh MPOAYKT CBOCH JEATEIIEHOCTH 110 33aHHBIM H/HITH CAMOCTOSITETILHO ONPEIEIIEHHBIM KPUTEPHUSIM B COOTBETCTBHH C IIEITHIO
ACATCIIbHOCTH,

d O6OCHOBBIBaTB JOCTUKUMOCTH LICJIN BBIGpaHHBIM CHOC060M Ha OCHOBC OLICHKH CBOUX BHYTPCHHUX PECCYPCOB U JOCTYIIHBIX BHCIIHUX
pecypcos;

. (UKCUPOBATh U AHATU3UPOBATH JUHAMHUKY COOCTBEHHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

5. BraneHre ocHOBaMH CaMOKOHTPOJISI, CAMOOIICHKH, IPUHSATHS PEIICHUH U OCYIIECTBICHHUS OCO3HAHHOTO BHIOOPA B yU4EOHOW M TIO3HABATEIILHOM.
OOyJaromuiicss CMOXKET:

. HaOJII01aTh ¥ aHAIM3UPOBATh COOCTBEHHYIO YUEOHYIO U TTO3HABATENBHYIO IEATEILHOCTD M IESTEILHOCTD IPYTUX 00YUAIOIIMXCS B MPOIECCE
B3aUMOIIPOBEPKU;

. COOTHOCHTD PeajbHbIC U TUIAHUPYEMbIC PE3yJIbTaThl MHANBUYATBHON 00pa30BaTENbHON NEATEILHOCTH U I€IaTh BHIBOIBI;

. NPUHUMATD pPelIeHHEe B y4eOHOW CUTYallMi U HECTH 32 HETO OTBETCTBEHHOCTB;



® CaMOCTOATECIIbHO OIIPEACIIATE IIPUYKMHBI CBOCTO YCII€Xa WJIM HCYCIIEXAa U HAXOJUTh CITOCOOBI BbIXO/Ja U3 CUTYyalluU HEYCIICXA,

. PETPOCIIEKTUBHO OTIPENeNATh, KaKue ICHCTBUS MO PEUICHNIO YUeOHOM 3a/1aun WK apaMeTphl 3TUX JeHCTBUI MPUBEIN K TOITYUYECHUIO
MMEIOIIETOoCs MPOAYKTa yueOHOU JAesITeNbHOCTH;
. JI€MOHCTPUPOBATH MIPUEMBI PETYIISIIIMU ICUXO(PU3HOIOTUIECKUX/ SMOIIMOHATIBHBIX COCTOSIHUN JJIS1 TOCTUKEHUS AP PeKTa yCIIOKOCHUS

(ycTpaHeHUs SMOITMOHAIBHOM HANPSHKEHHOCTH ), 3 dekTa BoccTaHOBIEHUS (0CIa0IeHHS TPOSBICHUH YTOMIICHHS ), Y PeKTa akTHBU3AITIN
(TIOBBIIIEHUS TICUXO(DU3HOTOTHYECKON PeaKTUBHOCTH).

ITo3naBaTtenbHble YY /]

6. YMeHue onpenensars NOHATH, CO3/1aBaTh 0000IIEHHS, yCTaHABIUBATh aHAJIIOTUH, KJIIACCH(PHUIIUPOBATh, CAMOCTOSATEIBHO BEIOUPATh OCHOBAHUS
Y KpUTEPUU AJIs KJIacCU(PHUKaAIlMKU, YCTAaHABINBATh IPUUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTD JIOTHYECKOE PACCYKIEHUE, YMO3AKITIOUCHHE
(MHIYKTUBHOE, IETYKTUBHOE, [10 AaHAJIOTUH) U JIENIaTh BBIBOIbI. OOyUYaIOIIHIICS CMOXKET:

. o0UpaTh CJIOBA, COTMIOTYMHEHHBIC KIIFOYEBOMY CIIOBY, OIPEACIISIONINE eT0 MPU3HAKU U CBOWCTBA;

d BBICTPANBATDH JIOTUHYCCKYIO IICTTIOYKY, COCTOAIYTIO U3 KIIFOUCBOI'O CJIOBA U COIIOAYMHCHHBIX EMY CJIOB;

. BBIJICJIATH OOIINH MPU3HAK JBYX WJIM HECKOJBKUX MPEIMETOB HITH SIBIICHUH U OOBSICHATH X CXOJICTBO;

. 00BEeIMHATH MIPEIMETHI U SIBJICHUS B TPYIIIBI IO ONPEIeIeHHBIM IPU3HAKaM, CPABHUBATh, KIACCU(PHUIIMPOBATH U 000011aTh (DaKThI U SIBICHUS;
. BBIJICIISATH SIBJICHUE U3 OOIIETO psijia APYTUX SBICHUH;

d ONpCACIIATh O6CTO$IT€J'H:CTBa, KOTOPLIC MPCAICCTBOBAJIM BOSBHUKHOBCHHUIO CBA3U MCIKAY ABJICHUAMU, U3 OTUX O6CTO$IT€J'H:CTB BBIACIATH
OTIPEIEIISIONINE, CIOCOOHBIE OBITh MPUYMHOMN TAaHHOTO SIBIICHUS, BEISIBIIATH TIPUYHUHBI U CIICICTBUS SIBIICHUIA,

d CTPOUTL PaCCYKACHUC OT 06H_II/IX 3aKOHOMepHOCTeI>'I K 9YaCTHBIM SIBJICHHUSM U OT YaCTHBIX SIBJICHUHU K 06H_II/IM 3aKOHOMCPHOCTSIM;

. CTPOHTH PACCYXJICHUE Ha OCHOBE CPaBHEHUS MPEIMETOB U SIBIICHUH, BBIIEISS IPH 3TOM OOIIUE TPU3HAKH,

. u3JaraTh MOJy4YeHHYIO HH(OPMAIUIO, HHTEPIPETUPYS €€ B KOHTEKCTE peIacMoi 3a/1a4H;

. CaMOCTOSITENILHO YKa3bIBaTh Ha MH(GOPMAIIHIO, HYKIAIOUIYIOCS B IPOBEPKE, MpeaiaraTb U MPUMEHSTh CIOCO0 TPOBEPKU JOCTOBEPHOCTH
uH(pOpMaINH;

. BepOaIM30BaTh SMOIIMOHAIHLHOE BIICUATIICHHE, OKa3aHHOE Ha HETO UCTOYHUKOM;

d O6’b$ICH$ITI> SABJICHUS, IPOLECChI, CBA3U U OTHOILICHUS, BBISABIIICMBIC B XO/IC MO3HABATEIbHOU U HCCJ’IGI[OBaTeJ’IBCKOfI ACATCIIbHOCTHU (HpI/IBO,Z[I/ITI:
00BsCHEHHE C U3MEHEHUEM (DOPMBI PEJCTABICHUS;, OOBICHATD, ACTATU3UPYS WU 0000111ast; OOBSACHATH C 3aJaHHOW TOYKH 3PEHUSA);

d BBIABJIATH U Ha3bIBATh IPUYHHBI CO6BITI/I}I, SIBJICHHSA, B TOM 4YUCJIC BO3MOXKHBIC / HaH6onee BCPOATHLIC TPUYHHBI, BO3MOYKHBIC ITOCJICACTBUA
3a,[[aHHOI>'I MMPUYIUHBI, CAMOCTOATCIIBHO OCYIICCTBIIAA HpI/I‘II/IHHO-CHe,Z[CTBeHHBII\/'I aHaJInu3,

. JIeNIaTh BBIBOJT HA OCHOBE KPUTHYECKOTO aHAJIN3a PAa3HBIX TOYCK 3PEHUS, TOITBEPKAATh BBIBOJI COOCTBEHHOM apryMeHTaIue! T
CaMOCTOATCIIBHO MMOJTYYCHHBIMHA JJTaHHBIMU.

7. YMeHue co3iaBaTh, IPUMEHSITh U TPeoOPa30BhIBATE 3HAKA U CHMBOJIBI, MOJICITA M CXEMBI [Tl PEIICHHsT YYeOHBIX U MTO3HABATEIBHBIX 33]1a4.
OOyJaromuiicss CMOXKET:

. 0003HaYaTh CHMBOJIOM U 3HAKOM IIPEMET W/UIU SIBIICHUE,

d OMpCACIIATD JIOTHYCCKUC CBA3U MCIKAY NPCIAMCTAMU I/I/I/IJ'II/I SABJICHUSIMU, O603Haanb JaHHBIC JTIOTHYCCKUEC CBA3U C IIOMOIIIBIO 3HAKOB B CXEMC,
. CO3/71aBaTh aOCTPAKTHBIN WM pealbHbIM 00pa3 mpeaMeTa U/ iiiu SBJICHHUS;

. CTPOUTH MOJIENIb/CXEMY Ha OCHOBE YCJIOBHIA 3a/1a4¥ W/HIIK CTI0C00a e pelleHNS;



. co3/71aBaTh BepOabHbIC, BEIIECTBEHHBIC U MH(POPMAIIMOHHBIE MOJICTH C BBIICIICHUEM CYIIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA IS
oTpeaeNeHus crocoda pemeHus 3aa4i B COOTBETCTBUH C CUTYyaIlUECH;

. nipeoOpa30BBIBATh MOJIEIN C IIEJIbIO BBISBICHHUS OOIINX 3aKOHOB, ONPEISISIONINX JAaHHYIO MPEIMETHYIO 00JIaCTh;

. NEPEBOJIUTH CIOXKHYIO 10 COCTaBY (MHOT0ACIIEKTHYIO) HH(POPMALIUIO U3 Tpaduyueckoro mwin GopMaTu30BaHHOTO (CUMBOJIBHOTO)
MPEJCTaBICHHUS B TEKCTOBOE, 1 HA000POT;

. CTPOUTH CXEMY, aJITOPUTM JECHCTBHS, UCTIPABIISITH WM BOCCTAaHABIMBATH HEU3BECTHBIN paHee aAITOPUTM Ha OCHOBE MMEIOLIET0Cs 3HaHUS 00
00BEKTE, K KOTOPOMY IIPUMEHSIETCS AJITOPUTM;

. CTPOUTH J0KA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTHBHOTO;

. aHAJTM3UPOBATH/pedICKCUPOBATH OMBIT Pa3padOTKU U Peas3aIlui yueOHOTO TPOEKTa, UCCICOBAHUS (TEOPETUUECKOTO0, SMITUPUIECKOTO) Ha

OCHOBE IPEUI0KEHHON POOIEMHOM CUTYaIH, TOCTABICHHON ENI W/UITH 3alaHHBIX KPUTEPUEB OLICHKH MPOAYKTa/pe3ysbTaTa.
8. CwmpicnoBoe ureHne. OO0yJaroIIHICs CMOXKET:

. HAaXOJMTh B TEKCTE TpeOyeMyto HH(opMaInio (B COOTBETCTBUU C LEISIMH CBOCH JESITEIILHOCTH);

. OPUEHTHPOBATHCS B COJIEPIKAHUH TEKCTA, TOHUMATD IIEIOCTHBIA CMBICI TEKCTA, CTPYKTYPUPOBATh TEKCT;

. yCTaHaBJIHMBATh B3aMMOCBSI3b OIMMCAHHBIX B TEKCTE COOBITHH, SIBICHUH, IPOLIECCOB;

. PE3IOMUPOBATH IIABHYIO UJICHO TEKCTA;

. peoOpa3oBBIBATH TEKCT, KIIEPEBOJIS €0 B IPYTI'YI0 MOJAILHOCTh, MHTEPIPETHPOBATH TEKCT (XyJ0KECTBECHHBIA H HEXYI0)KECTBECHHBIN —
yueOHBIH, HAyYHO-TIONY/IAPHBIH, HHPOPMAaIMOHHBIH, TekcT non-fiction);

. KPUTUYECKH OLICHUBATH COJICPIKAHUE U (POPMY TEKCTa.

9. dopMHpOBaHUE U PA3BUTHE IKOJOTHUECKOTO MBIIUICHUS, YMEHUE IPUMEHSATH €T0 B TO3HABATEIHHON, KOMMYHUKATHBHOM, COIIMATBHOMN
MPaKTHUKE U MPo(ecCHOHANbHOM opueHTanuu. O0yJatoUniicss CMOXKET:

. OTIpEeNIeNATh CBOE OTHOIICHHE K IPUPOIHOI cpee;

. AQHAJIM3UPOBATH BIMSIHUE YKOJIOTMYECKUX (PAKTOPOB HA CPey OOMTaHHS KUBBIX OPIraHU3MOB;

. TIPOBOIUTH IPHYMHHBIN U BEPOSTHOCTHBIN aHAIN3 YKOJIOTHUECKUX CUTYAIHIA;

. IPOTHO3UPOBATH M3MEHEHHSI CUTYAIlH IIPU CMEHE JCHCTBHUS OAHOTO (haKTOpa Ha ACHCTBUE IPYroro (pakTopa;

. pacrpoCTpaHsATh SKOJIOTHYCCKHE 3HAHUS M y4aCTBOBATh B MPAKTHUYECKUX JIeIax 110 3aIIUTE OKPYKAIOIIEH CPEIIbI;

. BBIPAXKAaTh CBOE OTHOIICHUE K MPUPOJIC YePe3 PUCYHKHU, COUMHEHHS, MOJICIIN, IPOSKTHBIC PaOOTHI.

10. Pa3BuTHE MOTHBAIMH K OBJIAICHUIO KYJIbTYpOW aKTHUBHOTO MCIIOJIB30BAHMS CIIOBAPEH M JPYIHX MOUCKOBBIX cHcTeM. OOyJarouiicsi CMOKET:
. OTIpeNeNATh HEOOXOIMMBIE KITFOUEBbIC TIONCKOBBIC CIIOBA U 3aIIPOCHI;

. OCYIIECTBIISATh B3aUMOJICHCTBHE C AIIEKTPOHHBIMU IIOMCKOBBIMH CUCTEMaMHU, CIIOBAPSIMH;

. (GopMHpPOBATH MHOKECTBEHHYIO BEIOOPKY M3 MMOMCKOBBIX HCTOYHUKOB ISl OOBEKTUBU3AIMH PE3YIIBTATOB MTOUCKA;

. COOTHOCHUTD TIOJTYYSHHBIC PE3yJIbTAaThl IOUCKA CO CBOCH JESITEIbHOCTBIO.

Kommynukaruubie YV /|

11.  YMeHue opraHu3oBBIBaTh Y4€OHOE COTPYIHHYECTBO U COBMECTHYIO JIESATEIBHOCTD C YYUTEIEM U CBEPCTHUKAMHU; PadOTaTh HHANBUAYAJIBHO U B

rpyIIe: HaXoIUTh 00lee PEelIeHNne U pa3penaTh KOHQIMKTEI HA OCHOBE COIIAaCOBAaHUS MO3UIUM U y4eTa HHTEPECOB; (OPMYIMPOBATH,
apryMEHTHPOBATh M OTCTaUBaTh cBOe MHeHHE. OOyUaromunicss CMOXKET:



] OTIPEIECTISATH BOSMOKHBIE POJIM B COBMECTHOM JIEATEIIHOCTH;

] UTPATh OMPEACIICHHYIO POJIb B COBMECTHOU JEATEIbHOCTH;

] MIPUHUMATH MTO3UIIMIO COOECeTHNKA, ITOHUMAsI TIO3HUITUIO PYroro, pa3inyaTh B €ro pe4r: MHEHUE (TOUKY 3pEHHs ), J0Ka3aTeITLCTBO
(apryMeHTBI), aKThl; THTIOTE3bI, AKCUOMBI, TCOPUU;

] OTIPENIETISATh CBOM JCHCTBUSA U JEHCTBUSI MAPTHEPA, KOTOPBIE CIIOCOOCTBOBAIH HJIM MPEMSATCTBOBAIIN ITPOYKTUBHOW KOMMYHHUKAIUH;

] CTPOUTH MO3UTHUBHBIE OTHOIIICHUS B TIPOIECCEe YICOHOM U MO3HABATEIBHON IEATeIbHOCTH;

] KOPPEKTHO M apTyMEHTHPOBAHHO OTCTaMBAaTh CBOIO TOYKY 3PCHUS, B JUCKYCCHU YMETh BBIIBUTATh KOHTPAPTYMEHTHI, TIepepa3upoBaTh CBOIO
MBICJIb (BJIaJICHUE MEXaHU3MOM SKBHUBAJICHTHBIX 3aMCH);

] KPUTHYECKH OTHOCUTHLCS K COOCTBEHHOMY MHEHHIO, C JJOCTOMHCTBOM MTPU3HABATh OITMOOYHOCTH CBOETO MHEHUS (€CITM OHO TaKOBO) H

KOPPEKTUPOBATH €T0;
npeJiaraTh albTEPHATUBHOE pelIeHHe B KOH(PIUKTHOM cUTyaluy;

BBIJICTISITH OOIIYIO TOUKY 3PCHHSI B IUCKYCCHH,

JIOTOBApUBATHCA O MpaBUIIaX U BOMPOCAX JJIsi OOCYXKJACHHSI B COOTBETCTBUHU C TIOCTABICHHOW Mepe]] TPYIoil 3aaauei;

OpPTraHU30BBIBATh YUeOHOE B3aMMOCHCTBHE B TPYyIIE (ONPEASNSITh 00IIUE eNH, paCIPEIeNSITh PO, IOTOBAPUBATHCS IPYT C APYTOM U T. 1.);
yCTpaHATh B paMKax AHajiora pa3pbIiBbl B KOMMYHHUKALIMU, 00YCIOBIEHHBIE HETOHUMAaHUEM/HETIPUATHEM CO CTOPOHBI cOOeCeTHUKA 3aJauH,
(OpMBI UITU COZIEpIKAHUS TUAJIOTa.

12. YMeHHe 0CO3HaHHO UCIT0JIB30BaTh PEUYEBBIE CPEACTBA B COOTBETCTBUU C 3a/1a4€il KOMMYHUKALIMH JIJIs1 BBIPAXKEHHSI CBOMX YYBCTB, MBICIIEH U
MOTPEOHOCTEN IS TNIAHUPOBAHUS U PETYJISIIUU CBOCH ACSITENFHOCTH; BIQJICHUE YCTHON M MUCbMEHHOM peYbi0, MOHOJIOTUYECKOW KOHTEKCTHOM
peubto. OOyUJarOIIHIICS CMOXKET:

HmEn.

. OTIpeNeNATh 3a7jauy KOMMYHUKAIIMHN U B COOTBETCTBHH C HEll OTOMPATh peueBble CPECTBA;

. 0TOMpaTh U UCTOJIB30BATh PEUYEBbIE CPEJCTBA B IPOLIECCE KOMMYHHMKALMM € IPYTHMHU JIFOJbMH (JUAJIOT B [Aape, B MaJOM TPyNIe U T. 1.);
. NPEJCTaBIIATh B YCTHOW MIJIM TUCbMEHHOU (hopMe pa3BEepHYTHIH MI1aH COOCTBEHHOM NEsTEILHOCTH;

. co0JII01aTh HOPMBI ITyOJINYHOM peyH, perJaMeHT B MOHOJIOTe U IUCKYCCUU B COOTBETCTBUM ¢ KOMMYHHUKATUBHOM 3a1auei;

. BBICKa3bIBaTh 1 000CHOBBIBATH MHEHHE (CYX/ICHUE) U 3alpalllMBaTh MHEHHE MTAPTHEPA B paMKax JMaJIora;

. IPUHUMATh PELICHHUE B XOJI€ AUAI0ra U COTIacOBBIBATh €0 ¢ COOECETHUKOM;

. CO3/1aBaTh MMCbMEHHBIEC «KJIMIIMPOBAHHBIE» U OPUTUHAIBHBIE TEKCTHI C UCTIOIb30BAHUEM HEOOXOAUMBIX PEUEBbIX CPEICTB;

. UCII0JIb30BaTh BepOaJIbHBIE CPeICTBA (CPEACTBA JOTHUECKON CBS3M) JUISl BBIICTICHHUS CMBICIIOBBIX OJIOKOB CBOETO BBICTYIICHUS;

. UCII0JIb30BaTh HEBEPOAIbHbIE CPEJICTBA WM HATJISAHbIE MaTepHallbl, IOATOTOBIEHHBIE/OTOOPaHHBIE [T0J] PYKOBOACTBOM YUUTEJIS;

. JIEJIaTh OLICHOYHBIN BBIBOJ O JOCTHMKEHHUHU L€ KOMMYHHMKAIIUU HETIOCPEICTBEHHO 110CIIE 3aBEPIICHHUS] KOMMYHUKATUBHOIO KOHTAKTa U
00OCHOBBIBATh €TO.

13.  dopmupoBaHHUEe U Pa3BUTHE KOMIIETEHTHOCTU B 00JIACTU UCTOIb30BAaHUS HH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TexHonorui (nanee — UKT).
OOyuaromuiicss CMOXKET:

. IeJICHANPaBIEHHO UCKATh U UCIIOJIb30BaTh MH(OPMAIIMOHHBIE PECYPChl, HEOOXOAUMBIE JJISl PEIIeHUs] Y4eOHBIX U IPAKTUYECKUX 3a/1a4 C

nomouneto cpeacts UKT;



. BBIOMPATH, CTPOUTH U UCIIOJIb30BaTh aJICKBATHYI0 HHPOPMAIIMOHHYIO MOJIENb JUIS TIEpeAadll CBOMX MBICIICH CPEICTBAMH €CTECTBEHHBIX H
(bOpMaJ'H:HBIX SA3BIKOB B COOTBCTCTBUH C YCIIOBUAMUH KOMMYHUHKAIIUU;
. BBIJICIIATH MHPOPMAIIMOHHBIN aCIIeKT 33]]auH, ONIEpPUPOBATh JAHHBIMH, HCIIOJIb30BaTh MOJICIb PEIICHHS 3a/1a9H;
d HCIIOJIB30BAaTh KOMIIBIOTCPHLIC TCXHOJIOTUN (BKJIIO‘-Ia}I BBIGOp AACKBATHLBIX 3aa4€C NHCTPYMCHTAJIbHBIX IPOTpaMMHO-alIIapaTHbIX CPECIACTB U
CEpBUCOB) JIJIs pelIeHUs] HH(POPMAITMOHHBIX 1 KOMMYHHKAIIHOHHBIX YUEOHBIX 3a/1a4, B TOM YHCIIC: BEIUMCIICHUE, HATIMCAHUE ITHCEM, COUMHCHUH,
JOKJIaJIOB, pedepaToB, CO3IaHUE TPE3CHTAIIUH U TIp.;
. UCTIOJIB30BaTh HH(POPMAITUIO C YYETOM 3THYECKHUX M MTPABOBBIX HOPM;
. co3/1aBaTh UH(OPMAIIMOHHBIE PECYPCHI Pa3HOTO THIIA U JJIS pa3HBIX ayIUTOPHHA, COOII0aTh HH(POPMALIMOHHYIO TUTHEHY U TpaBUIIa
nH(pOpPMaITMOHHOM 0€30MMacCHOCTH.
IIpenmeTHbIe pe3yabTaThI:

BbinyckHUK Hay4YuTcsl B 5-6 kiaccax (A8 MCHOJIb30BAHUSI B TOBCEIHEBHOW :KN3HU U o0ecmeyeHHs] BO3MOKHOCTH YCHEIIHOTrO

NPoAoJKeHHsI 00pa3oBaHusi HA 0a30BOM yYPOBHe)

1
° OmnepupoBarh Ha 6a30BOM YPOBHE MOHSITHSIMH: MHOKECTBO, SJIEMEHT MHOXKECTBA, TIOJIMHOKECTBO, MPUHA/IIIC)KHOCTH;
° 3a/1aBaTh MHOXKECTBA MEPEUNCIICHUEM UX DJIEMEHTOB;
° HaxOJIUTh NepecedeHne, 00beAMHEHUE, TIOJIMHOXKECTBO B TIPOCTEHIITUX CUTYaIHSIX.

B noBcenHeBHOI KU3HN U IPH U3Y4YEHHUH JAPYTUX NPeIMETOB:
® pacrno3HaBaTh JOTHYECKU HEKOPPEKTHBIE BHICKA3bIBAHMUSI.
Yucaa
e OmepupoBaTh Ha 0a30BOM YPOBHE TOHATHSMHU: HATYPAJIbHOE YHCIO, IIEJI0€ YHUCI0, OOBIKHOBEHHAsl JpOOb, NECATHYHAS ApOOb,
CMEIIaHHOE YUCJI0, PAllMOHAIBHOE YUCIIO;
® HCHOJIb30BaTh CBOMCTBA YMCEN U MIPABUIIA IEUCTBUI C pallMOHAIIbHBIMU YUCIAMU MPU BHIMIOJIHEHUU BBIYUCIICHUI;
® KCIOJIb30BaTh MPU3HAKH JACIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJIHEHNN BBIYUCICHUHN U PEIICHUN HECIIOXKHBIX 3a]1a4;
® BBINOJIHATH OKPYIJICHUE PAIlMOHATIBHBIX YMCE B COOTBETCTBUU C MPABUIIAMU;
¢ CpaBHUBATH PALIMOHAJIBHBIC YK CJIA.

B noBceaHeBHOI KM3HM U NPH U3YYEeHUH APYTUX NpPeAMeTOB:

! 3,H€CL " Aajie€ — pacnno3HaBaTb KOHKPCTHBIC IIPUMEPDI 06IIII/IX MOHSITUH I10 XapaKTCpHbIM IIPpU3HAKaM, BBIIIOJIHATH ﬂeﬁCTBHﬂ B COOTBETCTBUU C OIMPCACICHUECM U HpOCTeﬁIHHMH
CBOICTBaMH HOHﬂTHﬁ, KOHKPETU3UPOBATH ITPUMEPAMU 06HII/Ie TIOHATHS.



® OIICHHUBAThH PE3YJAbTAThl BEIYUCICHHM NMPHU PEIIEHUH TPAKTUUYECKHUX 3314,

¢  BLIINOJHATH CPABHCHUC YHUCCII B PCAJIBHBIX CUTYAllUAX;

® COCTaBJISATH YMCIOBBIC BHIPAXCHUS IPU PELICHUN MPAKTUUECKUX 3a]1a4 U 3a/1a4 U3 JPYTUX yU4eOHBIX MPEAMETOB.

CrarucTUKa U TeOpusi BEPOATHOCTEM
e IlpencraBnsTh JaHHBIC B BUJE TAOJIHII, TUATPaAMM,
® yyTaTh MHPOPMALIUIO, IPEICTABICHHYIO B BUE TAaOJIHIIbI, TUATPAMMBI.
TexcToBBIE 3a1a4YH

e Pemarh HECIIOKHBIE CIO)KETHBIE 33/1a4H Pa3HbIX TUIIOB Ha BCE apu(METHUECKUE EHCTBUS;

¢ CTpOUTH MOJCJb YCJIOBHA 3aaa4u (B BUC Ta6J'II/ILIBI, CXEMBI, pI/ICyHKa), B KOTOpOfI JAaHbl 3HAYCHUA [BYX U3 TPCX B3aMMOCBA3AHHBIX
BCJIMYHMH, C LOCJIBIO NTONCKA PCUHICHUA 3a1a4u,

® OCYIIECTBISTH CIIOCO0 MOKMCKA PENICHUS 33[a4i, B KOTOPOM PACCYKIEHUE CTPOUTCS OT YCIOBHS K TPEOOBAaHUIO WM OT TpeOOBaHUS K
YCIIOBUIO;

¢ COCTABJIATH IUIaH PCUHICHUA 3a1da4U,

¢ BLIJCJIATH OTAIlbl pCHICHUSA 3aa4U,

® UHTEPIPETUPOBATH BHIYUCIUTEIBHBIE PE3YNIbTAThl B 33/1a4€, UCCIIEI0BAaTh MOJYyYEeHHOE pPellIeHue 3a1auu;

® 3HAaTh pa3IUyUe CKOpOCTel 00BEKTa B CTOSUYEH BOJIE, MPOTUB TEUCHUSI U MO TEUCHUIO PEKH;

e pemaTh 33Ja4u Ha HAXOXKJCHHE YaCTH YUCIIa U YHCa 110 €r0 YacTH;

¢ pCliaTh 3aJa4u pa3HbIX TUIIOB (Ha pa60Ty, Ha IMOKYIKH, Ha I[BI/I)KCHI/IC), CBA3BIBAOIINUX TPpU BCINYUHBI, BBIACIATH 3TU BCIWUYHUHBI U
OTHOIICHUS MEXIY HUMH;

® HaXOIUTb MPOLCHT OT 4YHCJAa, YHUCJIO IO IMPOLCHTY OT HCro, HaXOAUTH MPOLCHTHOC OTHOILICHUC ABYX YHUCCJI, HAXOAUTH MNPOUCHTHOC
CHIDKEHUE WJIH MPOLIEHTHOE MOBBIILIEHUE BEIMYMHBL

® pelaTh HECJIOXKHBIE JJOTHYECKHE 3a/1a4l METOJOM PACCYKICHUM.

B noBceaHeBHOI KM3HM U NPH U3YYEeHUH APYTUX NpPeAMETOB:



®  BBIJIBUraTh TUIIOTE3bI O BO3MOXKHBIX MPEEIbHBIX 3HAUYEHUSIX UCKOMBIX BEIHUYMH B 3aJaue (AeaTh MPUKUIIKY)
Harasianasi reomerpust
I'eomeTpuyeckue purypbl
e OmnepupoBaTb Ha 6a30BOM ypOBHE MOHATUSAMU: (PUTypa, TOUKA, OTPE3OK, MpsMasi, Iy, JIoMaHasi, yroj, MHOTOYTOJIbHUK, TPEYTOJIbHUK U
YETHIPEXYTrOJbHUK, MPSIMOYTOJIBHUK W KBaJApaT, OKPY)KHOCTb M KPYT, MPSMOYTOJIbHBIM Napaienenurnesn, KyO, map. M3o0paxkaTs u3ydaemble
(Gurypsl OT pyKH U ¢ IOMOIIbIO JINHEHKU U IIUPKYJIS.
B noBceqHeBHOM KU3HM U NIPH U3YYEHHUH JAPYTUX NPeIMETOB:
e pemaTh NPaKTUYECKUE 3a7auu C MPUMEHEHUEM MPOCTEUIITNX CBONCTB QUTYP.
HN3mepeHuss M BBIYMCICHUS
e  BBIIOJIHATh U3MEPEHUE JUIMH, PACCTOSIHUM, BEJIMYHH YIJIOB, C TOMOIIBIO HHCTPYMEHTOB AJIs1 U3MEPEHUH JJIMH U YIJIOB;
®  BBIYUCIIATH TUIOLAAN IPSIMOYTOJIBHUKOB.
B noBcenHeBHOM KU3HM U NIPU M3YYEHHUH APYTUX NPeIMETOB:
® BBIYUCIIATH PACCTOSIHUSI HA MECTHOCTHU B CTaHJIAPTHBIX CUTYALMSIX, ITOMIAIN MPSIMOYTOJIbHUKOB;
®  BBIOJHATH IPOCTEUIINE TOCTPOCHUS U M3MEPEHHSI HA MECTHOCTH, HEOOXOAUMBIE B PEATbHOM KU3HH.
HcTropust MaTeMaTUKHU
® OMNUCHIBaTh OTAEIIbHBIE BBIAAIOIINECS PE3YIbTAThI, IOJYUYEHHBIE B XOJ€ PA3BUTHSI MATEMAaTUKN KaK HAYKU;
e 3HATh IPUMEPHI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB, B CBS3U C OTEUECTBEHHOW Y BCEMUPHOU UCTOPUEH.
BbINyCKHUK MOJYYHT BO3MOKHOCTh HAYYUThCS B 5-6 Ki1accax (/151 o0ecnevyeHrsl BO3MOKHOCTH YCIEITHOTO MPOA0JIKeHUsl 00pa30BaHUA HA
0a30BOM M yIJ1y0OJIECHHOM YPOBHSIX)

9J1eMeHTBI TCOPHHU MHOXKECTB U MaTeMaTH4eCKoil JOrHKH



o Onepuposamnv? noHsmusMIL: MHOIHCECMBO, XAPAKMEPUCIIUKU MHONCECIEA, NEMEHN MHONCECMEA, NYCMoe, KOHEUHOE Ul
OeCcKOHeUHOe MHOACECMBO, NOOMHONICECMBO, NPUHAOTEHCHOCHID,
o onpeoensims  NPUHAONEHCHOCHb  INEMEHMA MHONCECMBY, O00bEOUHEHUI) U NepPecedeHuro MHONCeCms, 3a0deamb
MHOIHCECBO C NOMOWBIO NEPEUUCTEHUsL DNEMEHMO8, CI08ECHO20 ONUCAHUSL.
B noBceaHeBHOI KM3HHU U NPH U3YyYEHUH IPYTUX MPeIMETOB:
o PACno3HABAMb 102UHECKU HEKOPPEKMHble BblCKA3bIBANUSL
o CMpoUms Yenouky YMO3AKI0YeHULl Had OCHO8E UCNOIb308AHUS NPABUTL JIOSUKU.
Yucna
o  Onepupogamv NOHAMUAMU: HAMYPATbHOE HYUCLO, MHOICECMBO HAMYPALbHbIX YUCEN, Yeloe HUCLO, MHONCeCMEO UYeblX yucel,
00bIKHOBEHHAs Opobb, Oecamuunas Opodb, CMEWaHHOe YUCILO, PAYUOHATLHOE HUCTO, MHONCECEO DAYUOHANbHLIX YUCEN, 2e0Mempuieckds
unmepnpemayusi HaMmypaibHuIx, Yeawvlx, PAYUOHANIbHBIX,
®  NOHUMAMb U OOBACHAMb CMBICT NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,
®  GLINOIHAMb BLIYUCICHUS, 6 MOM HUCIe C UCNONb308AHUEM NPUEMO8 DAYUOHANbHLIX BbIYUCTIEeHUL, 0DO0CHOBLIBAMb AICOPUMMb]
BbINOIHEHUS OellCMBULL,
® ucnoav3oeams npuzHaku oeaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmsl u npouzsedenuss yucei npu GblNOIHEHUU GbIYUCTIEHUL U
pewenuu 3a0ay, 060CHOBbI8AMb NPUSHAKU 0eNUMOCTIU,
®  GLINOIHAMb OKPY2lleHUe PAYUOHALLHBIX YUCEN C 3a0AHHOU MOYHOCMbIO,
®  YNops00uUBaAmMs YUCA, 3ANUCAHHBLE 8 8U0e OObIKHOBEHHBIX U 0eCAMUUHbIX Opobell,
o naxooums HOJ u HOK uucen u ucnonv3osams ux npu peuienuu 3a0d, .
®  onepuposamv NOHAMUEM MOOYIIb YUCILA, 2EOMEMPUYECKAst UHMeEPNpemayus Mooy YUcd.

B noBcenHeBHOM JKM3HHM U NIPH U3YYEeHUH APYTUX NPeAMETOB:

2 3,H€CL " faJjie€ — 3HaTh OINPEACIICHUC NOHATUSA, YMCTh NOACHATH €0 CMbBICII, YMCTb UCIIOJIb30BATh IOHATUC U €TI0 CBOIiCTBa Ipyu NIpOBCACHUN paccymueﬂnﬁ, J0Ka3aTcCiIbCTB,
peuicHuur 3aga4.



®  NpUMEHAMb NPABULA NPUOTUNCEHHBIX BbIYUCTEHUL NPU PEeUEHUU NPAKMUYECKUX 3a0ay U peueHUU 3a0ay Opyeux yueOHbIX npeomMemos;
®  GLINOIHAMb CPABHEHUE Pe3YIbMaAMO8 GbIYUCIEHUU NPU PeuleHUy NPAKMUYeCcKux 3a0a4, 8 Mom Yucie NPUOIUNCEHHbIX bIUUCTEHULL,
®  COCMABNAMb YUCNOBbIE BLIPANCEHUS U OYEHUBAMb UX 3HAYEHUS NPU peuleHuu NPakmuyeckux 3a0ay u 3a0ad u3 opyeux y4eOHbuIX
npeomemos.
YpaBHeHHsI M HEPABEHCTBA
o  Onepupogamv NOHAMUAMU: PAGEHCMBO, YUCI080€ PABEHCMEBO, YPABHEHUe, KOPEHb YPABHEHUs, peuleHue YPAGHEeHUs, YUCI080e
HepPAaseHCmao.
CTaTHCTHKA U TeOpHs BEPOSITHOCTEH
o Onepuposamv NOHAMUAMU: CMOAOYAMbIE U KPY208ble QUACPAMMbL, MAOIUYbl OAHHBIX, CPeOHee apudhmemuieckoe,
® uy3BIEeKaAmMb, UHDOPMAYUIO, NPEOCMABIEHHYI0 8 MADIUYAX, HA OUASPAMMAX,
® cocmasnsms mabauysl, CMpoums OUAePaAMMbl Ha OCHOBE OAHHbIX.
B noBceaHeBHOI :KM3HU ¥ TPU U3YYEHHUH IPYTUX MPeIMETOB:
®  U3GIEKAMb, UHMEPNPEMUPOBAMb U NPEOOPA308bI8AMb UHDOPMAYUIO, NPEOCMABILEHHYIO 8 MAOIUYAX U HA OUASPAMMAX, OMPAANCAIOUWLYIO
CBOLCMBA U XAPAKMEPUCTNUKU PEATIbHbIX NPOYECCO8 U S6LEHUIL.
TexcroBble 3a1a4u
o Pewamv npocmole u CIONHCHBIE 304U PA3HBIX MUNOS, A MAKJCE 3a0a4U NOBBIUEHHOU MPYOHOCTU,
®  UCNONBL306AMb PA3HBIE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CLONCHLIX 3a0ay 0Jisl NOCMPOEHUsl NOUCKOBOLL CXeMbl U peuleHus 3a0ay,
®  3HAMb U NPUMEHAMb 00a CNOCOOA NOUCKA peuleHUs 3a0ay (om mpeboB8aHUsl K YCIO8UIO U OM YCI08USL K MPeb0B8aHUI);
®  M00enuposamy paccyrHcoeHus npu NOUCKe peuleHus 3a0ay ¢ NOMoublo 2pagh-cxemvi;
®  gblOeNAMb IMANbL PEULeHUsl 3a0a4lU U COOEPIHCAHUE KAH 0020 IManda,

®  UHmMepnpemupoeanib 8bl4UCIUMENbHbIE PE3YTbMANbl 8 361()611!6, uccneoosams NnoJly4eHHoe peuieHue 361()611111,'



®  QHANUZUPOBAMb BCEBO3MOICHBIE CUMYAYUU B3AUMHO20 DACNONONCEHUS 08YX O00BLEKMO8 U UBMEHeHUe UX XapaKkmepucmux npu
COBMECMHOM OBUMNCEHUU (CKOPOCMb, 6peMs, pACCMOsiHUe) Npu peueHuu 3a0ay Ha O0BUdCeHue 08YX 00beKmoe KaKk 6 O0OHOM, MAaK U 8
NPOMUBONOLONCHBIX HANPABTICHUAX,

®  UCCNe008amb BCEBOIMONCHBIE CUMYAYUU NPU PEUEHUU 3A0aY HA 0BUNCEHUE NO PeKe, PACCMAMPUBANb PA3Hble CUCEMbL OMcYemda,

®  pewamsv pazHooOpasHvle 3a0auU «HA YACTUY,

® pewamsv u 000CHOBVIBAMD CBOE PeuleHlUe 3a0ay (8bI0eNAMb MAMEMAMUYECKYI0 OCHO8Y) HA HAXOJHCOeHUe YaCmU YUCId U YUCIA NO €20
YACMU Ha OCHOBE KOHKPEMHO20 CMbICAA OPOOU;

® 0co3HaA6amv U OOBACHAMb UOEHMUYHOCMb 3A0a4 DPA3HLIX MUNO08, CEA3bIBANWUX MPU SeIUYUHbL (Ha pabomy, Ha NOKYNKU, HA
ogudicerue); 8b10eNAMb IMU BEIUUUHBL U OMHOULEHUS MeHCOY HUMU, NPUMEHAMb UX Npu peuenuy 3a0a4, KOHCMpyupoeams coocmeentble 3a0aiu

YKA3aHHblX MUnoe.

B noBcenHeBHOM JKM3HHM U NIPH U3YYEeHUH APYTUX PeAMETOB:

® gblOenAMb NpU peuleHul 3a0ay XapaKkmepucmukyu paccmampusaemoll 6 3a0aie cumyayuu, OmiudHsle Om peaibHulX (me, om KOmopvlx
abcmpazuposanucy), KOHCMpYUpo8ams HOble CUMYAYUU C YUEemOM IMUX XAPAKMEPUCMUK, 8 YACMHOCMU, NPU peuleHUul 3a0a4 Ha KOHYeHmpayuu,
VUUmMbI86aMb NIOMHOCMb GeU4eCmed;

® pewamsv U KOHCMPYUPOBAMb 3A0AYU HA OCHOBE pPACCMOMPEHUS PedalbHblX CUMYayuti, 8 KOMOpulIX He mpedyemcs MmoOuHbll
BLIYUCTUMENbHBIU Pe3YIbIMam,

® peuiansv 3a0a4u Ha 08uUdCceHUue No peke, pacemampuedas pa3snvle cucmemsvl omcdemada.

Harasanasi reomerpust

I'eomeTpuuyeckue purypbl

o [/361€KAMDb, UHMEPNPEMUPOBAMb U NPEOOPA306b18aMb UHDOPMAYUIO O 2e0MEMPUYECKUX (hucypax, npeoCcmasienHyio Ha Yepmedtcax;

® u300padxcams uzyyaemvle Gueypsvl OmM pyKu U ¢ NOMOUbI0 KOMNbIOMEPHBIX UHCIMPYMEHMO8.

I/I3Mepemm H BBIYUCJICHUSA

® 6blNOJIHAMb UBMEPEHUEe aﬂuH, paccmo;muﬁ, 6EJIUHUH Y2]106, C NOMOUBLIO UHCMPYMEHNO6 onst uwwepenuﬁ ONUH U yenoe,



o BLIYUCTAMD NIOUAOU NPAMOY20TILHUKO8, K8AOPAMO8, 00beMbl NPAMOY20IbHbIX NAPALeNIenunedos, Ky0oa.
B noBceaHeBHOI KM3HM U NPH U3YYEeHUH APYTUX NPeAMETOB:
o BLIYUCTAMY PACCMOAHUSL HA MECMHOCMU 8 CIMAHOAPMHBIX CUMYAYUAX, NIOWA0U Y4acmKo8 NpsAMOY20JbHOU (popmbl, 0Obembl
KOMHAm;
®  GLINONHAMb NpOCMeluiue NOCMPOEHUs HA MECIMHOCMU, HeOOX0OUMbLEe 8 PEaNbHOU HCUSHU,
o OYEeHUBAMb Pazmepul PeaibHbIX 00bEKMO8 OKPYIHCAIoWe20 Mupa.
HcTropust MaTeMaTUKHU
o Xapakmepuzosamo 6K1A0 8bl0AIOWUXC MAMEMAMUKOS 8 pA38UmMUe MAMEMAMUKY U UHBIX HAYYHBIX 001acmel.

Conep:xaHue Kypca MaTeMaTHKH 5-6 kJjiaccoB

HarypanbHble ync/ia 4 HyJ1b

HarypanbHblii psijl YHcesl U ero CBOicTBA

HatypanbHoe umcino, psifi HaTypaJbHBIX YMCEIl, MHOKECTBO HAaTYpaJbHBIX YHCEN U €ro CBOMCTBA, N300pakKeHUE HATYPAIbHBIX YHCEN TOUKAMU
Ha yncnoBoy npsamoil. llkana. KoopauHaTHbii nyd. Mcnonb30BaHre CBOMCTB HATYPAIbHBIX YKCEIT IPU PEUIICHUH 3a]1a4.

3anuch ¥ YTeHHEe HATYPAJIBHBIX YHCeJI

Paznuune mexny mudpoit m uucinom. Ilo3uioHHas 3amuch HATYPajJbHOTO YHUCIA, MOMECTHOE 3HAa4YeHHe UHU(QPBI, pa3psasl M KIAcChl,
COOTHOMICHUC MCKAY ABYMSA COCCAHUMMU PA3SPAJHBIMU CAUHHUIAMU, YTCHUC U 3alIMCh HATYPAJIbHBIX YUCCII.

Oxpyrienne HATYPAJbHBIX YHCEJ

HeoOxonumocTts okpyrienus. [IpaBuno okpyriieHus HaTypalbHbBIX YHCEIL.

CpaBHeHMe HATYPAJbHBIX YHCeJI, CPaBHEHHE ¢ yncjiom 0

[lonaTue o cpaBHEHHH YHCEJ, CPABHEHHE HATypAJIbHBIX YUCENl APYr C JPYrOM U C HYyJEM, MaTeMaTHyecKas 3aluch CpaBHEHHH, CrOCOOBI
CpaBHCHHA YHUCCIIL.

JeiicTBusI ¢ HATYPAJbHBIMH YU CJIAMH



CnoxeHue M BhIYMTAHUE, KOMIIOHEHTHI CIIOKCHUSI M BBIYUTAHUS, CBSI3b MEXIY HUMH, HAXO0XKJIEHUE CYMMbI U Pa3HOCTU, U3MEHEHHE CYMMBI U
Pa3HOCTHU MPU U3MEHEHUH KOMIIOHEHTOB CJIOKEHUS U BblunTaHus. CBocTBa ciokeHusi. CBOMCTBA BHIYMTAHUS.

YMHOXKEHUE U JIelIeHHe, KOMIIOHEHTbl YMHOXEHHS U JCJICHUs, CBA3b MEX]y HHUMH, YMHOXEHUE U CJIOXKEHHE B CTOJIOMK, JEJIEHUE YTOJIKOM,
MPOBEpKa pe3ybTaTa ¢ MOMOLIBIO MPUKUAKU U 0OpAaTHOTO JEHCTBUSI.

[lepeMecTuTenbHBIN U COYETATENIbHBIA 3aKOHBI CIOKEHUSI U YMHOXKEHHUSI, PaCIpeICIUTENbHbIM 3aKOH YMHOXEHUSI OTHOCUTEIBHO CIIOXEHUS,
0060CcHO8aHUE AN2OPUMMO8 8bINOIHEHUS APUDMEMULECKUX OetcmEUIL.

CreneHb ¢ HATYPAJIbHBIM NOKa3aTeJIeM

3anuce 4yuciaa B BUAE CYMMBI Pa3psHBIX CIIaraéMbIX, MOPSIOK BBINOJHEHUS JEWCTBUI B BBIPAKEHHUAX, COACPIKAIIUX CTENEHb, BBIUNCICHUE
3HAQ4YCHUM BBIPAXKEHUN, COIEPKAILUX CTEIICHb.

Yuci10Bble BHIPAKEHUSA

YuciioBoe BBIPAKEHHUE U €0 3HAYEHUE, MOPSAJOK BBIIIOJHEHUS IEHCTBUII.

JlejieHHne ¢ 0CTATKOM

Jlenenue ¢ OCTaTKOM Ha MHOKECTBE HATYPaJIbHBIX YUCEI, c8olicmea deieHus ¢ ocmamkom. [IpakTudaeckue 3a1a4u Ha JIEJICHUE C OCTATKOM.

CBoiicTBa U MPU3HAKH 1eJTUMOCTH

CBOWCTBO ACMUMOCTH CyMMBI (pa3HocTH) Ha yucno. [lpusnaku nmemumoctu Ha 2, 3, 5, 9, 10. Ilpusuaxu oenumocmu wa 4, 6, 8, 11.
Jlokazamenvcmeo npusnakog oenumocmu. PerieHre mpakTHYECKHUX 3a/1ad ¢ IPUMEHEHUEM IPU3HAKOB JIETMMOCTH.

Pa3sioxkeHue unc/ia Ha MPOCTbIe MHOMKUTEIN

[IpocTelie U cocTaBHBIE YUCIHA, peuemo Ipamocghena.

Paznoxxenne HaTypalbHOrO 4KCIIa HAa MHOXHTENHU, Pa3NIOKEHHE Ha MPOCThle MHOXUTENH. Koauuecmeo oOenumeneti uucia, ancopumm
PA3NONACEHUS YUCTA HA NPOCMble MHONXCUMENU, OCHOBHASI meopema apugmemuxu.

Anredpanyeckne BbIPaKeHUS

Ucnonb3oBanue OykB 1 O0O3HAUEHHUsS YHCEN, BBIYMCICHUE 3HAYCHUS alreOpandeckoro BBIPAKEHUsS, MPUMEHEHHUE alreOpamuecKux
BBIPOKEHUH JI1 3alUCH CBOWCTB apu(METHYECKUX JEHCTBUH, MpeoOpa3oBaHWE alreOpandecKux BhIpaXeHHUH. Ypaswenue. Kopenv ypagueHus.

Pewenue ypasnenuui.



JeMTes M M KpaTHbIE

Jlenutenb U ero CBOMCTBa, OOLIUI NEeNHWTENh NBYX M OoJjiee yucell, HAanOONbIIUI OOIIMK NeTUTeNnh, B3aUMHO IPOCTHIC YMCIa, HAXOXKICHUE
HauOoubIero od1ero aenutens. KpatHoe u ero cBoicTBa, 00111ee KpaTHOE IBYX U OoJiee unces, HaMMEeHbIee 00111ee KpaTHoe, CIIocoObl HaX 0K ICHUS
HaUMEHBIIETO 00IEro KPaTHOro.

Apoon

OO0bIKHOBEHHBIE IPOOH

Homns, yacte, apoOdHOE uncio, npodb. /[poOHOe umciio kKak pe3ynbTar aeiieHus. [IpaBUibHBIC W HENpaBUIIbHBIE APOOM, CMEIIaHHas APOOb
(cMenraHHo€e YuCIIo).

3anuch HATypalbHOTO YMCJIAa B BUJAE JpoOM € 3aJaHHBIM 3HAMEHaTeleM, MpeoOpa3oBaHUE CMEIIAaHHOM ApoOM B HENMpPaBUWIbHYIO APoOb U
Ha000pOT.

[IpuBenenue apobdeit k odmemy 3HameHareno. CpaBHEeHHE 0OBIKHOBEHHBIX APOOCH.

CroxeHue ¥ BRIUUTaHUE OOBIKHOBEHHBIX IPOOeH. Y MHOKEHHE U JIeJICHUE OOBIKHOBEHHBIX IPOOCH.

Apudmernueckre ISHCTBHS CO CMEIIaHHBIMU JIPOOSMH.

Apudmernueckue 1eHCTBHS ¢ APOOHBIMHU YUCIIAMH.

Cnocobvl payuonanuzayuu 8bIYUCIEHULL U UX NPUMEHEHUe NPU 8bINOJIHEHUU OeticEUL.

JecaTuunbie a1podu

Lenast u gpoOHas wactu aecatuyHou apobu. [IpeoOpa3oBaHue NecATUYHBIX IpoOel B OOBIKHOBEHHBIC. CpaBHEHHE NECATUYHBIX IPOOCH.
CrnoxeHue W BBIYMTAHUE NECATUYHBIX OpoOeil. OKpyrieHne AeCITUYHBIX ApoOed. YMHOXKEHHE U JIeIeHHE JCCITHYHBIX NpoOeit. /Ipeobpazosanue
00bIKHOBeHHbIX Opobell 8 Decsimuutble Opoou. Koneunvie u beckoneunvlie decsimuutvle OpoouU.

OTHOmEeHne ABYX YHCeJ

MacmTab Ha mane u kapre. [Ipornopmuu. CBolicTBa ponopIuii, IpuMEHEHUE TIPOTTOPIIMA M OTHOIICHHUH MPY PEIICHHUH 3a1ad.

Cpennee apudgMeTnyecKoe Yncel

Cpennee apugpmernueckoe nByX uHcen. M3o0paxeHue cpenHero apu(METHUECKOro JBYX YHCENl Ha 4YHCIOBOH mpsMoil. Pemenue

MPaKTUYECKHX 3a]a4 ¢ IPUMEHEHUEM cpefHero apupmerndeckoro. Cpednee apugmemuyeckoe HECKOIbKUX YUCEIL.



IIpoueHTHI

[Tonsatue nponenTa. Boruncienre NpoueHTOB OT YKClia U YKCa MO0 U3BECTHOMY IPOIEHTY, BbIpaKEHUE OTHOILIEHUS B MpoOLeHTax. Pemenue
HECJIOKHBIX MPAKTUYECKUX 3a7a4 C TPOLICHTaMHU.

JAmnarpammbi

Cronbyareie v KpyroBeie quarpammsl. M3pnedenne nadopmanuu u3 quarpamm. HM3zoopasicerue ouazpamm no 4ucio8blm OAHHbIM.

PanuoHaJbHBIE YHCIa

IHosno:xkuTENBHBIEC M OTPULATEIbHBIC YHCJIA

N3o00pakeHune dncen Ha YHMCIOBON (KoopauHaTHOWM) mpsmon. CpaBHeHHE unces. Moynb 4ucia, T€OMETPUYECKas WHTEPIPETAUs MOTYIs
yucna. JIedcTBUs ¢ MOJT0KUTETbHBIMU U OTPULIATEIBLHBIMY YhCIaMU. MHOXKECTBO LIENbIX YUCEN.

ITonsiTue 0 panoHaNIbHOM 4HcIe. [lepsuunoe npedcmasieHue 0 MHOMCECmee payuoHAIbHbIX Yucea. JIedCTBUS ¢ pallMOHAIbHBIMY YUCIIaMHU.

Pemmenune TekcTOBLIX 33124

Eaununbsl M3MepeHMil: JUIMHBI, IUIOMIaaM, 00beMa, MacChl, BPEMEHH, CKOPOCTU. 3aBUCHUMOCTH MEXAY €IUHHUIAMH H3MEPEHUS KaxIoil
BEJIMYMHBI. 3aBUCUMOCTH MEXYy BEIMYMHAMH: CKOPOCTb, BPEMsl, PACCTOSIHUE; TPOU3BOUTEILHOCTD, BpeMsi, paboTa; IeHa, KOJIHYECTBO, CTOMMOCTD.
[IpencraBnenue 3aBUcCUMOCTEl B BUAe (popmy.

3anauyu Ha Bce apudMeTHYECKHUE TeilCTBUS

Pemenne TekcToBBIX 3a7a4 apupmMeTndeckum crnocodom. Vcnonb3oBanue TabIuI], CXeM, YepTeKel, APYrux CPeACTB MPeICTaBICHHS JaHHBIX
P PEILICHUHU 3a/1a4U.

3agaun Ha IBMKeHHe, Pa00Ty U MOKYIIKH

Pelrenne HecnoXHBIX 3a/1a4 Ha JIBUJKEHHE B MPOTHBOMNOJIOXKHBIX HAMpaBICHUSAX, B OJHOM HAMpPAaBICHUH, JIBMXKEHHE MO PEKE MO TEUECHUIO U
MpoTHB TeueHus. Penenne 3a1a4 Ha cCoBMeCTHYIO padoty. [IpumeHenue apooeit mpu pereHun 3aaad.

3agaum HA YacTH, 10, NPOLEHTHI

Pemienne 3ama4 Ha HaXOXKJACHHE YaCTH YKCIIA M 4YUCia MO €ro 4actu. PemieHue 3agad Ha mpoueHTsl U Aohu. [IpuMeHnenue mponopiuil npu
pelieHuu 3a1ay.

Jlornueckmue 3agauu



Penienne HECI0KHBIX JOTMYECKHX 3a1a4. Peuenue 102uieckux 3a0ad ¢ noMowbo epagos, maobauy.

OcHoOBHBIE METO/IbI PellieHHsl TEKCTOBBIX 3a/1a4: apuMeTHIecKuil, mepedop BapuaHTOB.

Harasinnast reomerpust

Ourypsl B okpyxaromem Mupe. Harnsiaeie npeacrabieHus o GUrypax Ha MmIOCKOCTH: MpsiMasi, OTPE30K, JIyd, Yroll, JOMaHasi, MHOTOYTOJIbHUK,
OKPY>KHOCTB, KpYT. UeThIpeXyroabHHUK, IPSIMOYTOJIbHUK, KBaApaT. TpeyroiabHUK, 6udbl mpey2onivhukos. I[lpasunbHvle mrozoyeonvruuxu. N3o0paxenue
OCHOBHBIX T'€OMETpUYECKUX GUryp. Bzaumuoe pacnonodcenue 08X NpaMblX, 08VX OKPYICHOCMEU, NPpAMOU U okpyicHocmu. [leprneHauKyisipHble
npsameie. [lapamnensHeie npsmbie. JlnHA oTpe3ka, JoMaHoW. EauHunbl u3Mmepenus anuHbl. [locTpoeHuwe oTpe3ka 3agaHHOW MHMHBL. J[iHA
okpykHocTH. Yucmno n. O6o3Hauenue yrinoB.Bunabl yrios. ['paxycHas mepa yria. MizmepeHnne u mocTpoeHue yIiioB C TOMOIILI0 TPAHCIIOPTHPA.

[Tepumerp wmHOroyronpHuka. IloHaTne twIOMAnM GUTYPHI; EAWHHUIBI W3MEpeHus Iomanu. [lmomans NpIMOYroJbHUKA, KBaJpara.
[TpubnmxeHHoe n3MepeHue mIomaau GUryp Ha kierdyaToi Oymare. Pasnosenuxue gueypuol.

Harnsigaele mpeactraBieHUss O NPOCTPAHCTBEHHBIX (urypax: KyO, Mmapajienenunes,, Npu3Ma, nupamyaa, map, cdepa, KOHyC, LUIUHAP.
N3o6paxenune npoctpaHcTBEHHBIX GUryp. [Ipumeper ceuenuii. Mnoeoepannuxu. Ilpasunvnsie muocoepannuxu. IlpuMepsl pa3BepTOK MHOTOIPaHHUKOB,
LUUJTUHIPA U KOHYCA.

[onsarue o6bema; equHHLBI 00beMa. OOBEeM MPSAMOYTOJIFHOTO apaliesienunea, Kyoa.

[Tonsitue o paBeHncTBe duryp. LlenTpanbHas, oceBas u sepraivras cuMMmeTpun. M3o0paxeHne CMMMETPUYHBIX QUTYD.

Pemenne mpakTuueckux 3a/1ad ¢ IpUMEHEHUEM ITPOCTEUIIINX CBOMCTB (UTyp.

HcTopust MaTeMaTUKHU

Tossnenue yugp, 0Oyke, uepocnughos 6 npoyecce cuema u pacnpeoeireHusi npooykmoe Ha JIpeenem Bnuoscnem Bocmoxke. Céazv ¢
Heonumuueckoti pegontoyueii.

Pooicoenue wecmudecamepuunoti cucmemol cuucienus. Ilosenenue oecamuunoii 3anucu ducer.

Poorcoenue u pazsumue apugpmemuxu namypanvrolx uucen. HOK, HO/[, npocmuie uucna. Pewemo Spamocghena.

Tossnenue Hyns u ompuyamenvuvix yucen 8 mamemamuxe opesnocmu. Ponv Juoghanma. Ilouemy (—1)(—1) =+17



Hpobu 6 Basunone, Ecunme, Pume. Omkpvimue Oecamuunvix Opobeu. Cmapunnvie cucmemvl mep. [lecamuunvie Opobu u mempuuecKkas

cucmema mep. JI. Macnuykutl.

TemaTnuyeckoe IVIAHKPOBAHHE S KJaCC

Paznesnl Tembl, OcHOBHOe cofiepkaHue M0 TeMaM XapaKTepHCTHKA OCHOBHBIX BHIO0B JefATeJIbHOCTH Y4YalIuXcs
NporpamMmbl | BXoAsllHe B
JaHHBIH
pasne
APU®MET | HarypaasH | HarypajbHBbIii psig 4ncesa H ero CBOiicTBa OnuceIBaTh CBOMCTBA HATYPaJbHOTO psifa. BepHO MCIONb30BaTh B peud TEPMUHBI yudpa,
HKA ble YHCJIA. yycno, Ha3bIBaTh KIACCHl U pa3psibl B 3alHCH HATypaabHOro 4ucia. YWTaTh M 3alUCHIBATh
HatypansHoe 4ucoO,psA HATypaJbHBIX YUCEN, MHOXECTBO
Croxenue HaTypaJbHblE 4YHCJA, OMNpEAENsITh 3HAYHOCTh 4YHCIA, CPABHUBATh M YINOPSJOYUBATH UX,
" HaTypaJbHBIX YHCEI W €ro CBOMCTBA, H300pa)keHHE | IpPaMMaTHYECKH MPABHJILHO YMTATh BCTPEUYAIOLIHECS MaTeMaTHYECKUE BBIpa)KE€HUs. 3aluChIBaTh
BbIYMTAHHUE . . | uyhcna ¢ TOMOIIBIO PUMCKHX IM(pp. BHIMONHATE yCTHBIE BBIYUCICHUS, MWCIOJB3YS IPHUEMbI
HATypaJbHBIX 4YHMCE1 TOYKAMU HAa YHUCIOBOM MNpPSMOH. . o N o
HATypaJbH palMoOHAIN3aH BBIYNCICHUH, OCHOBAaHHBIC HA CBOWCTBAX apupMeTHuecKux aencTBuil. OKpyrisaTh
pIX uncen. | Ulkana. Koopounammuoii sayy. VIcriomp3oBaHWE CBOWCTB | YMCIIA A0 33JaHHOTO pa3psizia, ONPEIelsiTh, 10 KaKOTO pa3psiia BRITIOTHEHO OKpYyTJIeHHE. BRIMOIHATE
(22uaca) MPUKHUIKY U OLICHKY PE3yNbTaTa apu(h)METHUECKOTO JEHCTBHS B XOE BHIYHCICHHH.

HaTypaJbHBIX YUCEII TIPH PEIICHUH 3aad.
3anuch U YTeHHe HATYPAJIBHBIX YUCeJ
Pasmiane mexny nndpoit u guciaom. [lo3umnmonHas 3ammch

IIOMECTHOEC 3HA4YCHHC

HpeL,

pa3psaabl U KJIACChbl, COOTHOLICHNUE MCKAY ABYMSA COCCIHUMU

HaTypaJbHOTO 4MHCIA,
pa3psaHBIMU €IMHULAMH, YTE€HUE U 3alUCh HATyPaJbHBIX
YHCe.

OxpyrJ/ieHHe HATYPAJbHBIX YHCeT

Heob6xomnmocts  okpyrieHus. IIpaBuio — okpyriieHHsS
HaTypaJbHBIX YHCEL.

CpaBHeHHe HATYPAJILHBIX YHCeJ], CpPaBHeHHe ¢ yncaoM 0
IlonaTue O cpaBHEHUHU YHCEN, CPABHEHHE HATYPaJIbHBIX
yycen APYr ¢ APYTOM M C HyJleM, MaTeMaTHuecKas 3aluch
CpaBHEHU, crIocoObl CPaBHEHHS YUCEIL.
JeiicTBUS ¢ HATYPAJIbHBIMM YUCJIAMH
KOMIIOHEHTHI

CroxeHue H BbIYUTAHUC, CIIOXKCHHA H

BBIUUTAHUSA, CBA3b MEXIAY HHUMH, HaAXOXICHUE CYMMBI H

BBIMONHATE COKEHWE, BBHIYMTAHWE, YMHOXKEHHE M JEICHHE MHOTO3HAYHBIX
HATYpajibHBIX uHcell. OOBACHATL CMbICH 3amuck @'. IIpaBHIILHO MCIIOJIB30BATh TEPMUHBI CHICNEHD,
OCHO8AHUe cmeneHu, nokazamenb cmeneHy. BEIIUCIATS 3HAYCHUS CTETICHEH.
®opMynUpoOBaTh  NEPEMECTUTENILHOE, COYETATEeNIbHOE M PacIpeleiUTeNIbHOE CBOWMCTBA
CIIOKEHUSI ¥ YMHOXCHHUS HATYpPaJbHBIX YHCEJ, CBOWCTBA HYJNS W CAWHUIBI NPU YMHOXCHHH U
JICJICHUY. BBIMONHATh YCTHBIC BBIYHMCICHUS, HCIOJNB3YS TPUCMBI PAl[MOHAIU3AIMH BBIYHCICHUM,
OCHOBAHHBIC HAa CBOMCTBAaX apU(PMETUYCCKUX JCHCTBUH. BBINOIHATH mepeOOop BCEX BO3MOMKHBIX
BapHaHTOB Ui TepecuyéTa OOBEKTOB WM KOMOWHAIWM, BBIICIATh KOMOWHAIMH, OTBCYAIOIINC
3a/laHHBIM ycJIoBHsIM. MccnenoBarh npocteiime YucaoBble 3aKOHOMEPHOCTH, IPOBOAUTD YHCIIOBBIE
9KCIEPUMEHTHL.




Pa3HOCTH, U3MCHECHUE CYMMBI M PA3HOCTH MPH U3MCHCHHHU
KOMIIOHCHTOB ~ CJIOXCHUs W  BblumTaHusa.  CBoWcTBa
CIIOKEHUSI.

YMHOXKEHHE ¥ JelleHHe, KOMIIOHCHTHl YMHOXXEHHS U
JIEJIEHUS], CBSI3b MEXKIY HHMH, YMHOXCHHE W CIIO)KCHHE B
cToNOWK, JeNeHHe YTONKOM, IIpOBepKa pe3yibTraTta C
MTOMOIIBIO PUKUIKH U 00PATHOTO JACHCTBHSL.
[lepeMeCTHTEBHBIA M COYCTATENBHBIA 3aKOHBI CIOXKCHUS U
YMHOXXCHUS, PACHpPEJCHUTEIbHBI 3aKOH  YMHOXXCHUS
OTHOCUTEIIBHO  CJOXEHUS, 000CHO8AHUe  ANeOpUummos
BbINOJIHEHUSL APUPMEMULecKUx Oeticmeutl.

CreneHb ¢ HATYPAJIBLHBIM MOKa3aTeleM

3amuce YmMcaa B BUAE CYMMBI PaspAgHBIX CIAaraeMblX,
MOPSAOK  BBIMIOJIHEHHWS ~ NEHCTBHH B BBIPOKEHUSX,
COJIepIKAIUX CTEIEHb, BBIYUCICHUE 3HAYCHUIN BBIPAKCHHI,
COJICPIKAIUX CTCIICHb.

YucJi0oBbIe BBIPAKEHUS

UncinoBoe BBIpaXKEHHE W €ro 3HA4YCHHWE, MOPSIOK
BBITIOJTHEHUS JEUCTBUI.

Jenenne ¢ octarkom

HCHCHHC C OCTaTKOM Ha MHOXECTBE HATypPaJIbHBIX YHCEII,
ce0liCmea OeieHUsi ¢ OCMAMmKOM. HpaKTI/I‘{eCKI/Ie 3aJa4yu Ha
JCJICHHUEC C OCTaTKOM

JApodn
(58uacoB)

OObIKHOBEHHBIE TPOOH

Hons, gacte, qpoOHOE 4mCIO, OpoOb. JpoOHOE YmciIo Kak
pe3ynbTar neneHus. [IpaBHIIbHBIC W HENPABWIBHBIC TPOOH,
cMelIaHHast ApoOb (CMEIIaHHOE YUCTIO0).

3anuce HATypaJbHOTO YHCIAa B BHAE ApOOM C 3aJaHHBIM

3HaMeHaTesJeM, TpeoOpa3oBaHUE CMENIaHHOW apodu B

MonenupoBare B rpaduueckodd, nmpeaMeTHoi QopMme MOHATHS W CBOMCTBA, CBS3aHHBIE C
MOHATHEM OOBIKHOBEHHOW IpoOu. BepHO HCronb30BaTh B peYM TEPMHUHBL JI0JIS, OOBIKHOBEHHAs
JIpoOb, YUCIINTENb U 3HAMEHATENb APOOH.

OOBsICHATD, KaK MOXET OBbITh NOJTydeHa OOBIKHOBEHHAs APO0Ob (ABa criocoba), YTo O3HaYaeT
(TIOKa3bIBAET) YUCIUTENb, YTO — 3HAMEHATEITb.

IIpeoOpa3oBeIBaTh JIpOOM C TOMOINBIO OCHOBHOTO CBOWCTBA, CpPaBHHMBATH JPOOH C
OJMHAKOBBIMU YHCIIMTEISIMH, C OAMHAKOBBIMHM 3HAMEHATEISIMH, yIopsnounBath uX. CpaBHUBATH
Ipobu ¢ pa3HBIMHU 3HAMEHATEISIMH (IPOCTEHIINe CIydan).

[IpencraBisaTh cMeNIaHHBIC YHCIA B BUJIE HENMPABHIBHBIX Apo0Oel U BBHIIOJIHATH OOpaTHYIO
onepanuio. [IpoBoITh HECI0KHBIE HCCIESJOBAHNS, CBA3aHHBIC CO CBOWCTBAMHU IPOOHBIX YHCEII.




HEMPABWIBLHYO P00k U HA00OPOT.
CpaBHeHHE 0OBIKHOBEHHBIX IpO0OEH.
Cro>xeHre ¥ BRIYUTaHHE OOBIKHOBEHHBIX IPOOEH.
JecsATH4YHBIE IPOOH

Ilenmas wm nppoOHas dYacTH JECATUYHON TpOOH.
[IpeoOpa3oBanne AeCATHYHBIX ApoOEeH B OOBIKHOBCHHEBIE.
CpaBHeHHE JeCITHYHBIX ApoOeil. CIoXKEeHHUEe W BBIYUTAHUE
JECSITHYHBIX Jpo0eit. OKpyrieHue IeCATHYHBIX APOOECi.
YMHOXKEHHE )i Q) (& (91204 (S JICCSITUYHBIX  JIPOOCH.
Ilpeobpazosanue 06bIKHOBEHHBIX Opobell 8 OecamuyHble
0pobu. Koneunvie u beckoneunvie decsimuytvle Opoou.
OTHolIeHue ABYX Yucel
Macmtab Ha Tutane W kapre. Ilpomopruu. CBoiicTBa
MPOTNOPUUNA, TPUMEHEHHE MPONOPLUUNA U OTHOIICHHH MpHU
peIlIeHUN 3a/ay.
CpenHee apupmeTnyeckoe YuceJ
Cpennee apudmeruueckoe AByX uwmcen I3o0paxeHue
cpemHero apu(pMETHYecKOT0 IBYX UHCEN Ha YHCIOBOH
npssMod. PerieHue mpakTUYECKWX 3ajlad C NMPUMEHEHHEM
cpenHero apudmernueckoro. Cpeduee apugpmemuueckoe

HECKOJIbKUX YUceil.

Pemate 3a1aun Ha HAaXOXKIEHUE YAaCTH LIEJIOTO M 1IEJIOTO MO €ro 4acTu B JBa mnpuema: 1)
HAXOXKJCHHUC BEJIMYUHBI, NPUXOMALICHCS HA ONHY JIOJI0; 2) HaxOXJAeHHEe TpeOyemoil B 3amaue
BEJIMYMHBI (YaCTU WM 1esoro). Pemars 3agaun Ha onpe/ieieHne TOro, Kakylo 4acTh OJHa BEJIMYHHA
COCTaBIICT OT APYrod BENWYHMHBI (IIpocTelmme ciydan). [IpoBOIUTE HECIIOKHBIE MCCIICTOBAHHA,
CBSI3aHHBIE CO CBOMCTBAMH APOOHBIX YHCEN, ONMMPASCH HAa YHCIOBBIE SKCIICPUMEHTHI.

BbINONMHATE  CIIOKEHHE ©M  BBIYMTAHWE OOBIKHOBEHHBIX Jpo0eil C  OJMHAKOBBIMU
3HAMEHATEJISIMHU, CIIOKEHHWE W BbIUYMTaHHE JIpoOeil ¢ pasHbIMH 3HAMEHATEISIMA B MPOCTEHIIHMX
cily4asix, YMHOXKEHHE M JielieHHe OOBIKHOBEHHOH IpoOHM Ha HATypalbHOE YKCIO. 3amuchiBaTh U
YUTaTh JAecSITHYHBIC JpoOu. [IpeacTaBisaTh OOBIKHOBEHHBIC APOOHM B BUAE JECATHUYHBIX Apoded u
JIECSITHYHBIC B BUJIC OOBIKHOBEHHBIX, HAXOIUTh JICCSITHYHBIC MPUOIMKCHUS OOBIKHOBCHHBIX JIPOOCH.

BhINOIHATE YMHOXKCHHE U JISJICHUE JeCATUYHOM apodu Ha 10, 100, 1000 u T.x1.

OcCyIeCTBIIATh MEPEBOJT BEJIMYNH, BRIPAKCHHBIX JICCATHYHBIMU APOOSMU, U3 OJHUX CIUHHUIL
U3MEPEHUS B IPyTHUE.

CpaBHHBATH U YIIOPSIOYNBAT ACCATUUHBIC IPOOH.

Hcnonp30BaTh 3KBUBAJICHTHBIC MIPEACTABICHUS APOOHBIX YHMCEN [P UX CPABHCHHH.

OKpyTIATH NECATUIHBIE TPOOH.
CTpouTh Ha KOOPIUHATHOM JIy4e TOYKH, KOOPAMHATEl KOTOPBIX BBIPAKEHBI JCCITUIHBIMH IPOOSIMH.
BhINoMHATE 00pAaTHYIO OMEPALHIO.

BBINOIHATE CIIOKCHHUE U BRIYMTAHHUE ACCATHUHBIX IPOOCH.

BBINOIHATE YMHOKCHHE U [ICJICHUE NECATUYHBIX IPOOCH.

Borunciars cpeiHee apupMeTUIecKOe HECKOIBKUAX YHCEI.

OOBACHATH OTIMYUC TMOHITHH «CpeaHee apu(@METHYCCKOE CKOPOCTEH» U  «CpPeHHSS
CKOPOCTB JIBHIKCHHUSY.

OKpyrIsiTh HATYpALHBIC YHCIIA U ACCATUYHBIC APOOU. BBIMOMHATE MPUKHUIKY W OICHKY B
XOJIc BBIUUCIICHUIA. [IPOBOJUTE HECIOXKHBIC HMCCIICOBAHUS, CBA3aHHBIC CO CBOWCTBaMH APOOCH, ¢
MTOMOIIBI0 MUKPOKAIBKYJIATOPA.

Mpouentsr | ITonsTre mpoueHTa. BhluncieHHe NPOLIEHTOB OT uuclIa U OOBACHATB, YTO TaKOE MPOICHT. [IpeICTaBIATh MPOLCHTHI B JPOOSX U APOOH B MPOIICHTAX.
(81acoB) YHClia 10 U3BECTHOMY MPOLEHTY, BbIpaKEHUE OTHOLIEHUS B | Pemath 3aauv Ha HaXOKIEHUE MPOLIEHTA OT YKMCJA M YMCIa MO €ro MPOLEHTY, B TOM YHUCIE U3
MpOICHTaX. PellleHre HEeCIOXKHBIX MPAKTUYECKUX 3a/a4 C | peallbHOW MPAKTHUKH, UCTIONB3Ys MPH HEOOXOAUMOCTH KalIbKyJsITOp. Penares 3ajaun Ha HAX0XKICHUE
MIPOLIEHTaMHU. MPOIICHTHOT'O conepxkanus (mpocteimme ciydan). CTPOUTh JIOTUYECKYIO IEMOYKY PacCyKICHUMN;
KPUTHUYECKH OILICHUBATH IMOJYYEHHBIH OTBET, OCYILECTBISATH CAMOKOHTPOJb, MPOBEPssi OTBET Ha
COOTBETCTBHE YCIIOBHIO
YUCJIOB Yucnoseie | Mcmomb3oBanme OyKB Al 0003HAYCHHUS YHCEN, BEIUHNCICHUE UuraTh W 3alUCHIBATh OYKBCHHBIC BBIPAKCHHUS, PABEHCTBA, COCTABIATH OYKBEHHBIC
BIE U " 3HAYCHHS aNreOpamyecKoro BBIPAXKCHUS, NPUMCHEHHE | BBIPAKCHHS, pPAaBEHCTBA II0 YCIOBUSAM 334ad. BBIUHCIATE YHCIOBOE 3HAYCHHE OYKBEHHOTO
BYKBEHH OyKBeHHble | areOpandecKuX BBIPAKCHWH JUIA  3alCH  CBOICTB | BBIPA)KCHMS NPH 33aHHBIX 3HAUCHUIX OYKB.
BhIpaKeHus | apuQMETHIECKIX JENCTBUH, npeobpa3oBaHue Pemate mpocTteiiiinie ypaBHEHHMsS Ha OCHOBE 3aBUCUMOCTEH MEXIYy KOMIIOHEHTaMH




BIE . @opMyJibl. | aNreOpanyeckux  BBIPAKECHHM. Vpasuenue.  Kopenv | apupmerndeckux neiictBuid. YuraTh M 3amuchiBaTh OyKBEHHBIC BBIPQKEHHS, pPaBEHCTBA U
BBIPAJKE YpaBHenue. | ypasuenus. Pewenue ypasnenuil. HEpaBEHCTBA, COCTABIATH OyKBEHHBIE BBIPAXKCHUS, PAaBEHCTBA M HEPABEHCTBA B COOTBETCTBUH C
HUsI (74acoB) 3asucumocmu mexncoy eNUNUHAMU. CKOPOCHID, 6peMs, 3aJaHHOM cuTyanuel. Ynpouars OyKBeHHbIC BRIPAXKCHUS B IPOCTEHUIINX CITydasX.
) paccmosnue; HPou3so0UmMeIbHoCmyb, 8pems, paboma; yena, | COCTaBIAT, ypaBHEHHS IO YCIOBMAM 3ajad. PemaTe mnpocTediine ypaBHEHHsT Ha OCHOBE
YPABHEH KOUuecmeo, cmoumocms. lIpencraBieHne 3aBUCUMOCTEN B | 3aBHCUMOCTEH MEXAy KOMIIOHEHTaMH apu(METHIECKUX JEHCTBHH.
usl. Buze Gopmyi. [loHUMaTh CMBICT TEPMHHOB «MAaTEeMaTHYECKHI SA3BIK», «MaTEeMaTHYECKas MOJEIbY.
CocraBiaTh U pacmn(poOBBIBATE MATEMATHIECKUE MOJEIH B IPOCTEHINNX CITydasX.
TFEOMETP | I'eomerpnu durypsl B OKpyxaroumieM wMupe. Harmsaxele PacrioznaBaTh Ha uepTexax, pUCyHKaxX, B OKpYXKalolleM MHUpPE TeoMeTpHdYecKue (GUrypbl: TOUKY,
NYECKHUE ecKHe OTPE30K, MPAMYI0, JIyd, JIOMAaHYI, IUIOCKOCTb, MHOTOyrojdbHUK. IIpHBOANTH NpHMeEpsl aHANIOTIOB
IpeACTaBIeHUs 0 GUrypax Ha IUIOCKOCTH: IPsIMasi, OTPE30K,
OUT'YPBI. (uryper n reoMeTpuueckux (QUryp B OKpyxkatomieM wmupe. M3obpaxaTh reomerpudyeckue (GUIYpbl U HX
MN3MEPEH TeJja. JIyd4, Yroji, JIOMaHas, MHOTOYI'OJIbHHK, OKPY)KHOCTb, KpPYT. | KOHOUTYpallud OT pPyKM M C HCIOJb30BaHHEM 4YepTEXHBIX HMHCTPYMEHTOB. l300paxkarsb
HUE PaBencrBo reomeTpuueckue (GUTypbl Ha KileTdatoii Oymare. BrBINONHATE ommcaHue KOHQHUTYpamuu
YeThIpexyroiabHUK, HPSIMOYTOJBHUK, KBaIpar.
T'EOMETP B T€OMETPUYECKHUX (PUTYP M BBITIOIHATH TEOMETPHUECKHIE PUCYHKH IO HX CIIOBECHOMY OIHCAHHMIO.
UYECKUX | reomerpuu. | TpeyrombHUK, 6udbl  mpeyeoavbhukos.  Ilpasunvhvie BepHo ucnonb30BaTh B peYM TEPMUHBIL: TMPSIMOYTONBHUK, (opMyaa, niowadb, TEPUMETD.
BEJIMYUH | U3mepenue MopaenupoBaTh HECIOXKHBIE 3aBHCHMOCTH C TIOMOLIBIO (DOPMYJ; BBITIONHATH BBIYHCICHUS II0
MHo20y20nbHUKYU. I300paskeHne OCHOBHBIX TEOMETPUIECKUX
reoMerpuye dopmynam.
CKHX buryp. Bszaumnoe pacnonodxcenue 08yx npamvix, 06yx | 'paMMaTHYeCKH BEPHO UHTaTh HCIOIb3yeMble (HDOPMyINBl. BBIUMCIATH IUTOMANN W TIEPUMETPHI
BeJIUYHH . . KBaJIpaToB, NPSIMOYTOJILHUKOB U (UTYD, SIBJISIOIIUXCS UX KOHQUTYpaLUSIMU.
(38 wacon) OKpyoicHOCmell, npAmMou u OKPYIICHOCTU.

[epriennukynsipupie  npsimble. [lapasnenbHbie  TpsSMBIE.
JnuHa oTpe3ka, JoMaHOW. EJWHUIBI M3MEpEeHUs JUIHHEIL.
IlocTpoenne  orpe3ka  3afaHHOM  JuiMHBL.  J{IuHA
okpyxHocTH. Yncio m. O6Go3HaueHune yrioB.Buasl yrios.
I'panycnas mepa yrna. M3mepeHue U MOCTPOEHHUE YIJIOB C
MTOMOIIBIO TPAHCIIOPTHPA.
Ilepumerp MHOrOyronpHuka. lloHsTHE TUIOMIAAN
11203050013 [Tnomane

¢burypsr, IIOIIAIH.

npsAMOYTOJIbHUKA, KBaJpaTta. HpI/I6J'II/I)K€HHO€ HU3MEPCHUC

HU3MEPCHUA

wiomany ¢uryp Ha kierdatoil Oymare. Pagnogenuxue
Quzypul.

Harnsiaaele mpeacraBieHHs O MPOCTPAHCTBEHHBIX
¢urypax: Ky0, mapajmrenenumnen, npusMa, nupamusa, map,
ctepa, KoHyC, TUIUHAP. M300pakeHNe MPOCTPAHCTBEHHBIX

¢buryp. Ilpumepvr ceuenuti. Mnoeoepannuxu. Ilpasuivuvie

Pemath 3a7aun Ha HaxoXK/IEHHE PAaBHOBEIMKUX M PABHOCOCTABICHHBIX (DUIyp, HCCIeLys

YepTexX U ONpeesisisi BOSMOXKHOCTH €ro M3MEHEHHSI B COOTBETCTBUH C YCIIOBUEM 33/1a4H.

PacniozHaBaTh Ha uepTekax, PUCYHKAX, OKPYXAIOIIEeM MHPE TI'e€OMETPHYECKHE (HUTyphl:
OKpPYXHOCTb M KPYI, MX DJIEMEHTHI, U300pakaTb WX C IIOMOILIBIO LUPKYJIS M OT pyku. BepHo
UCIIONB30BaTh B PEUU TEPMUHBL: OKPYICHOCY, KpYe, UX paouyc U ouamemp.

Vcnonp30BaTh CBOMCTBA TOYECK OKPYKHOCTH M Kpyra IPH PEIICHUH NPAKTHYECKUX 3a1a4.

KoHcTpyHpoBaTh OpHAMEHTHI, H300paxas HX OT PYKH ¥ C IOMOIIBIO IIUPKYJIS.

Pacrio3HaBaTh Ha YepTexax, PUCYHKaX, B OKPYXKAIOIIEM MHUPE OCTpBIC, MPSAMBIE, TYIbIE U
pasBepHyThle yruibl. DopMmynupoBath ompenencHue yria. CpaBHHUBAaTh yYINIBL  HAJIOXKEHHEM
DopmynupoBaTh onpenereHHe OUCCEKTPHUCH YIJa, paclio3HaBaTh OHMCCEKTPHCY Ha PHCYHKax |
4epTexax, HUCIOIb30BaTh CBOWCTBO OMCCEKTPHUCHI Ul BBIYMCICHUS 3HAYCHUH YIJI0B BBIYHCIATH
IUIOLIAAN NPSMOYTOJNBHBIX, OCTPOYTOJNIBHBIX M TYHOYTOJBHBIX TPEYTOJbHUKOB,  BBIITOJIHSIS
HEOOXOANMBIE U3MEPEHHS Ha PUCYHKAX U YepTeKax.

®opmynHpoBaTh CBOHCTBO CYMMBI YIVIOB TPEYrOJbHHKA, MOJEIUPOBATH 3TO CBOWCTBO C
MOMOILIBI0 OyMaru, MCIOJb30BaTh €ro ISl BBHIYMCICHUS 3HAYCHUI BEIWYMH YIJIOB IPU PELICHUH
3ajad.

[IpoBoauTh NpAMYI0, MEPHEHAUKYISAPHYIO AAQHHON C IIOMOIIBIO YEPTEKHOTO YrOJbHUKA.
OmnpeznenaTs ¢ MOMOIIBI0 YrOJbHHKA HNEPIeHIUKYISPHOCTh NMPSAMBIX. McclnenoBaTh M ONUCHIBATH
CBOICTBa CEPEIMHHOTO IEPICHANKYISAPA K OTPE3KY M OUCCEKTPHCHI YIila, UCTIONB3Yys SKCIEPUMEHT,
HaOJIfoIeHNe, U3MEpeHHe, MOCIHPOBaHHe. MOIennpoBaTh CepeIMHHbIA MEPICHINKYISP K OTPE3Ky
1 OUCCEKTPHUCY YIIIa, HCIOIB3ysS OyMmary.

PacriosHaBaTh Ha dYepTexax, PUCYHKaX, B OKPYKAalOIIeM MHpPE MHOTIOTPaHHHKH
(IpsIMOYTOJIBHBIN NapajulesienuIe]1, Ky0, npu3Ma, NupaMua, ycedeHHasi MMpamMuia) U Kpyriisle Teja




nuJMHApa U KOHYCa.

MHOCOCPDAHHUKU. HpI/IMepLI Pa3BEPTOK MHOI'OTPAaHHUKOB,

(umnuHIp, mwap, KOHyc), uX KoHurypamuu. [IpuBoIUTE TPUMEPHI aHAJIOTOB FEOMETPUYECKUX (HUTYD
B OKpY’KaIOIIEM MHpE.

[IpaBuiIbHO YyHOTPEOIATH TEPMUHBL: I'PaHb, PEOPO, BEPIIMHA, U3MEPEHHS NPSMOYTOJIEHOIO
napaJulesienuIeia

N300paxaTe NpsSMOYTOJBHBINA Mapayjielenunes U KyO0 OT PyKH M C HCIIOJIb30BaHHEM
YEepPTEKHBIX HHCTPYMEHTOB. [1300pakaTh MX Ha KJIETYaTOH OyMare ¢ HCIIOJIb30BAaHUEM €€ CBOMCTB.

W3zrotaBiamuBaTh MPOCTPaHCTBEHHBIE (DUTYPHI U3 PA3BEPTOK; PACIIO3HABATH PA3BEPTKU KyOa 1

mapajJiesieimnea.
HccrnenoBaTh W ONMMCHIBATH CBOICTBAa NPSMOYTOJIFHOTO NapaUIeNeNHIeaa, HCIOIb3Ys
9KCIICPUMEHT, HAOJIOJCHHE, W3MEPEHUE, MOJAeIupoBaHue. [crmomb30BaTh  KOMIBIOTEPHOE

MOACINPOBAHUEC U OKCTICPUMEHT IJIS1 U3YYCHUS CBOICTB TreOMETPHUICCKUX 00BEKTOB.
MOL[CHHpOBaTL TCOMETPHUUICCKUC 06”I)GKTI)I, HCIIOJIb3YyAd 6yMary, MJIaCTUJIWH, TMPOBOJIOKY U

ap.
SJIEMEHT IepBobie JlocToBepHbIe, HEBO3MOXKHBIE U CITy4yailHbIe [IpuBOOUTE IPUMEPHI JOCTOBEPHBIX, HEBO3MOXKHBIX U CITy4aiHBIX COOBITHH.
bl NpeAcTaBJIe coGbiTusi. [TepeGop BAPHAHTOB, EPEBO BAPUAHTOB OnpenensiTb, SIBISETCS JIM COOBITHE J0CTOBEPHBIM, HEBO3MOKHBIM WM CIy4aiHbIM. BBINOMHATE
CTATUCT HHS O mepedop BceX BO3MOXKHBIX BApHAHTOB JUIA Tepecdéra OOBEKTOB WM KOMOWHAIMH, BBIIEIATH
KU, BEPOSITHOCT KOMOWHAIINM, OTBEYAIOMKe 3aJaHHBIM  YCIOBHAM. FccienoBaTh IPOCTEUINHME  HYHCIOBBIE
BEPOSTH u(3uaca) 3aKOHOMEPHOCTH, MPOBOJANTH YHCIIOBBIE SKCIIEPUMEHTHI
OCTH.
KOMBHH
ATOPHBIE
3AJIAYMN.
TemaTnuyeckoe nmIaHNpoBaHue 6 Kiaace
Pa3gennl TeMmbl, OcHOBHOe coJep:KaHHe N0 TeMaM XapaKTepuCTHKA OCHOBHBIX BHIOB JAeSITeILHOCTH YYaIMXCH
NporpaMMm | BXOASII
bl ue B
JAHHBIH
pasnes
APUDPME Lensie YHCIIA: MOJIOXKUTEIILHEIE, IIpuBoUTH TPUMEPHI UCTIOIB30BAHUS B OKPYKAIOIIIEM MUPE TOJIOKHUTENbHBIX U OTPULIATEIBHBIX YHCET
THUKA OTpUIaTeNbHBIE W Hyldb. Monyns | (Temmeparypa, 10X0A-yObITOK, BEIIIE-HHXKE yPOBHS MOpS U T. I1.). Pacrio3HaBaTe HaTypanbHbIE, [IETbIE, APOOHBIE,
Parmona | (abcomrorHas BEJINYMHA) YHcia. | MOJOXUTEJbHBIE, OTPULIATENIbHBIE YKcia XapaKTepu30BaTh MHOXKECTBO HATYPAJIbHBIX YHCEI, MHOXKECTBO LIEJIBIX YHCE,
JIbHBIE CpaBHeHHE  pallMOHAIBHBIX  YHCEJ. | MHOXKECTBO PAallMOHAJILHBIX YHCEL.
qucna Apudmernyeckne JIeHCTBUA c [ToHUMaTh M IPUMEHSATH FTEOMETPUYECKUH CMBICIT MOHATHS MOy IS yncna. Haxoqute Moayiib JaHHOTO YHcIa.
paluroHaBHBIMU YUCIIaMHU. OOBsICHATD, KaKKe YnCiia Ha3bIBAIOTCS IIPOTHBOIIOJIOKHBIMHU. 3alTUCHIBAThH YKHCIIO, IPOTUBOIIOI0KHOE JAHHOMY C IIOMOIIBIO
UYucnossle BBIPAXKCHUS, nopsiok | 3Haka (—). OOBsICHITH cMbIcT 3anucelt (— a), —(— a). OOBACHATH CMBICI paBeHCTBa —(— a) = a, npuUMeHsTh ero. Haxoauts
JEHCTBUH B HUX, UCIIOJIB30BaHNE CKOOOK. | YHCIIO, MPOTHBOIOIOKHOE JTaHHOMY Unciy. [IoHIMaTh U IPUMEHATH B pe4X TEPMHUHBI: IPOTHUBOITIOIOKHBIE YUCIIA, IIEI0e
3aKoHBl  apUPMETHUECKHX  IEWCTBHI: | YHCIO, MOAYJb YHCIA, HEOTPUIATEIBHEIC YHCIIa, HETIONIOKUTENbHBIE Yncia. CpaBHUBATH MTOJIOKUTEIHHOE YUCIIO U HYIIb;
MePEeMECTUTENBHBIH, COYETATENbHBIH, | OTPHIATEIFHOE YHCIIO U HYJb; TOJOKUTEIHHOE H OTPHUIATEIFHOE YHCIIA; ABA OTPUIATEFHBIX Yucia. MoaenmmpoBarthb
pacTpenenTeTbHBIH. OTHOIICHHSA «OOJBbIIe» U «MEHBINEY. AHATM3UPOBATH 3aaHUS, ApTYMEHTHPOBATD U NIPE3CHTOBATH PEUICHUS.
[Iponentsr. Haxoxxaenne mporeHTa ot [ToHMMAaTh CMBICI CIIOKEHHSI PalMOHAIBHBIX ncell. OOBICHATH HAXOXKACHHE CYMMEBI YHCET Ha TIpuMepax
BEJIMYIHBI, BEJIMYNHEI 10 €€ TIPOIICHTY, TepeMeIIeHHs TOYKH BJIOJIb KOOPAWHATHOM NPSIMOM, N3MEHEHHUS TEMIIEPATYPHI, a TaK )K€ C UCTIOIb30BaHNEM MOHATHI




MPOICHTHOTO OTHOIICHUS. 3a1a4u C
Pa3HBIMU MPOLICHTHBIMH 0a3aMHU.
OTHOIIICHHUE, BBIPAXKCHUE OTHOIICHHS B
npoueHTax. [Iponopuus.
IIponoprmoHanbHBIE M 0OPATHO
MPOTIOPIINOHATBHEIC BETHYIHEI.

«IPUOBLIBY U «IOJIY, «IOXOI» H «Pacxol». APryMEHTHPOBATh C TOMOIIBI0 KOHKPETHBIX IPUMEPOB CIIPABENIMBOCTh
MEPEMECTUTEIFHOIO M COUCTATEIBHOTO 3aKOHOB apH(PMETHUCCKUX ACHCTBHUIMA TSI CYMMBI TIOJIOKHUTEIBHBIX W OTPUIATEIEHBIX
ymcen.

®DopmynrpoBaTh, 000CHOBBIBATh, WIITIOCTPHPOBATH IPUMEpPaMH U IPUMEHATH TIPaBMIIa YMHOKCHHS YHCIa HA | ¥ Ha
(= 1). ®opmynHpoBaTh, HILTFOCTPHPOBATH IPUMEPAMH MIPABIIIA YMHOKEHHS M JICJICHUS IBYX YHCEI C PA3HBIMH 3HAKAMH.
DopMynHpoBaTh, MIDTIOCTPHPOBATE IPUMEpaMH IIPaBHIIa YMHOKEHUS U ACTICHHUS ABYX YHCET C OMUHAKOBBIMA 3HAKaMH.
[IprMeHSTH 3TH MpaBHiIa IPH YMHOKEHHUH U ISIICHUH Ha IIeJI0€ YHCIIO U AeCATHIHYIO 1po0b. DopMynupoBats,
WIDTIOCTPUPOBATH IPUMEPaMH U IPUMEHSTh paclpeIeTUTeIbHBIN 3aKOH YMHOXKeHHS. VccaenoBaTs BIASHAE CMEHBI 3HAKOB B
COMHOKHUTEJISIX Ha Pe3yIbTaT AHAIH3UPOBATh 3aJaHNUs, apTyMEHTHPOBATH U IIPE3CHTOBATH PEIICHHUS.

dopmynupoBaTs onpeeieHHe OTHOEHHUS Yrcell. [JoHnMaTh 1 00BSACHATH, YTO MOKa3bIBAET OTHOIICHHE JIBYX YHCEL.
CocTaBisiTh OTHOILIEHHS, OOBSICHATD COAEPIKATEIBHBIN CMBICI COCTABJICHHOTO OTHOILICHMS, HCIIOJIb3Ys CTaHIapTHBIE 000POTHI
pe4H CO CIIOBOM «OTHOIICHHE». PermaTe 3a1aun Ha Jie/IeHHe YKCcel U BeJIYHMH B JaHHOM OTHOIIEHUH, B TOM YHCJIE 3aa4l
MPaKTUYECKOTO XapaKTepa, 3a/1aul, CBSI3aHHbIE C HAXOXAEHUEM TOUKU Ha KOOPAWHATHOM MPSIMOIl 110 3aJaHHOMY OTHOIIEHHUIO
¥ KOOpJIMHATAaM JIByX TOUEK.

[ToHMMaTH 1 BEPHO UCIIOJIB30BATh B PEUX TEPMHUHBI: IPOIOPIIMOHANBHBIC (TPSIMO MPOIOPLHOHATIBHBIC) BEININHBI,
00paTHO MPONOPIMOHAIBHBIC BETMIHNHBI, ITOMIAPHO MPONOPIHOHATIBHBIE BEIMINHEL. DOpMyInpoBaTh OTINYIHE NPSIMO U
00paTHO MPOMOPIMOHANBHBIX BEMUYUH. [IpHBOANTD PUMEpPHI BEINYHH, HAXOSIINXCS B IIPSIMO NTPOTIOPIIHOHATBEHON
3aBUCHMOCTH, 00paTHO MPONOPIHNOHAIBHOM 3aBUCHMOCTH, KOMMEHTHPOBATh NMPUMeEphl. ONIpeaemsTh 10 YCIOBHUIO 3a1a4H,
KaK{e BEJIMYMHBI ABILIFOTCS MPSIMO MPOMOPIMOHAILHBIMH, 00PaTHO MPONOPLIHOHATIBHEIMH, 8 KaKHe HE SBIIAIOTCS HU TEMH, HH
apyrumu. Pemate 3a1aun Ha IPSIMYIO ¥ 00paTHYIO MPOMOPIIMOHAIEHOCTD.

DopMynUpoBaTh ONpEAEICHUE TPONOPLUH, WITIOCTPUPOBATE €70 HA IPUMEPaX; FPAMOTHO YUTAaTh PABEHCTBO,
3anucaHHoe B Buje nponopuuu. Ha3eiBaTs kpaifHue u cpegHue 4ieHs! nponopiuy. @opMyIupoBaTb OCHOBHOE CBOICTBO
NPOTIOPIIMHU U 00paTHOE eMy yTBepxkaeHue. NIumocTpupoBaTh UX Ha NpUMEpax, IPUMEHSTD IIPH COCTABICHUH U PELICHUN
IpONOpUHUI.

Harypa
JIbHbIE
LU (WE]

CpoiicTBa 1 NPU3HAKH JeTUMOCTH
CBOWCTBO JEIUMOCTH CYMMBI (Pa3HOCTH)
Ha yucio. [Ipu3Haku nenuMocTH Ha 2, 3,

5,9, 10. IIpusnaxu derumocmu Ha 4, 6, 8,

11. Joxaszamenbcmeo NPUZHAKOB
Ooerumocmu.  PeleHue  MpakTHYECKHUX
3aJa4 ¢ [OpPUMEHEHMEM  IPHU3HAKOB
JIITUMOCTH.

Pa3znoxkenue umMcia Ha  IpoOCThIe

MHOKUTeIH
IIpocTele W cOCTaBHBIE HHCIA, peuiemo

Opamocgena.

.PopMynMpoBaTh OIpEAEICHUs] IOHATHH «KPAaTHOE», «JIEIUTENb», «o0llee KpaTHOe», «HaWMEHbIIee oolrliee
KpaTHOE», «OOLIUH AENNTENb», «HauOOJNbIINKA OOIIMI NeTuTeNb), WUIIOCTPUPOBAaTh UX W NPUMEHATH B peud. Haxomurts
HanMEHbIIIee 00Iee KpaTHOE M HanOOIbIINN OOIINI NeNUTENb ABYX YHCEN, HCIONb30BaTh COOTBETCTBYIONINE 0003HAUEHMS.
PemmaTe TeKCTOBBIE 337a4H, CBSI3aHHBIEC C AETUMOCTBIO Yrces Jloka3bIBaTh, MOHUMATh U (POPMYNIHPOBATH MPU3HAK AETHUMOCTH
MPOM3BEACHHSI HA YHCIIO, WIITFOCTPUPOBATH IIPHMEPAaMH U IPUMEHATH NIPH COKPAICHUH ApoOeii, peleHn: 3a1ad, CBA3aHHbBIX
C IETMMOCTBIO YHCeNl. AHAIU3UPOBATh 33JaHUSI, OCYIIECTBISTE CAMOKOHTPOJIB, IPOBEPSISI OTBET HA COOTBETCTBHUE

Jloka3plBaTh MPU3HAKH AEIUMOCTH CYyMMBI M Pa3HOCTH 4Yucel Ha 4mcio. [loHnmate u GopMyampoBaTh CBOIicTBa
JIETIMMOCTH CYMMBI U Pa3sHOCTH YHCEJ Ha YUCIIO, WUIIOCTPUPOBATh NMPHUMEpPaMHM, JOKa3bIBaTh yTBEPXKICHMS, oOpamasch K
COOTBETCTBYIOIINM cBoiicTBaM. OnepupoBaTh CUMBOJIMKOW AEJNEHUs 4yucia Hareno, 0e3 ocrarka. Mcroib3oBaTh TEpMHH
«KOHTPIIPUMEPY, ONPOBEPraTh YTBEPXKIACHUS C IIOMOIIBIO0 KOHTPIPUMEpa. 3anuchiBaTh HaTypajlbHOE YHUCIO B Buzae a = 10m +
n. HccnenoBaTh MNpocTeMINE YUCIOBBIE 3aKOHOMEPHOCTH, IPOBOJAUTH YHCIOBBIE OSKCIEPUMEHTHI, B TOM UHUCIE C
UCIIOJIb30BAaHUEM KaJbKYJISATOPA, KOMIBIOTEPA.

®opMmynupoBaTh NpuU3Haku nenumoctd Ha 2, 5, 10, 4 u 25. [IpuBoauTh ImpHUMEpPHI YMCElN, ACHAIIUXCA U HE
JEISIIIXCS Ha KaKoe-IM00 M3 yKa3aHHbBIX YHCENl, 1aBaTh Pa3BEPHYTHIC MOACHEHUS. [IpUMEHATh IPU3HAKK JEITHMMOCTH, B TOM
YHClIe TPU COKpAICHUH ApoOei. Mcrmonp30BaTh MpU3HAKK ACTMMOCTH B pacCyXAeHUsX. OOBSICHATH, BEPHO MM HEBEPHO
yTBepxkaeHHE. MccnenoBaTs MpocTeHIe YHCIOBbIC 3aKOHOMEPHOCTH, IPOBOANTD YMCIIOBBIE SKCIIEPUMEHTHI, B TOM UHCIIE C
UCIIONB30BAaHUEM KaJbKYJSITOPA, KOMIBIOTEpa. AHAJIM3UPOBATh M PACCYXKIaTb B XOAE MCCIIEIOBAHUS UHCIIOBBIX
3aKoHOMepHocTe. PopMynnpoBaTh Npu3HAKd aeauMocTd Ha 3 u 9. IlpuBoauTh mpHUMEpsl 4HCeN, OCISIIUXCS M HE




Pasnoxenue HATypaJbHOI'O 4YHUCJIa Ha

MHOXUTCIH, Pas3jiodKCHUC Ha MPOCThIC

MHOXuTenH. Koauwecmeo — Oenumeneti

uucaa, aacopumm pdasiodfcerHusl 4ucia Ha
npocmole

MHOAHCUmMENU, OCHOBHAA

meopema apugmemuxu.

JEIIINXCS Ha KaKoe-TH00 M3 YKAa3aHHBIX YHCEIN, aBaTh Pa3BEPHYTHIC MOsCHEHHS. [IpUMEHATh PU3HAKU JCIUMOCTH, B TOM
YHUCIC TpPU COKpameHuu IpoOed. Vcmosip30BaTh CBOMCTBA M NPU3HAKK JEIAMOCTH. JlOKa3biBaTh WIIM ONPOBEPraTh C
MOMOIIBI0 KOHTPIIPUMEPOB YTBEPIKACHHUS O ACTUMOCTH YHCEIL.

[ToHuMaTh U HCMOJB30BATh B PEYM TEPMHHOJOIUIO: MPOCTOE YHMCIO, COCTABHOE YHUCIO, PAa3JIOKEHHE 4Yucia Ha
npocthie MHOXUTEIH. DOPMyITUPOBaTH ONMpPECICHUS] MPOCTOTO M COCTABHOIO YHCIA, MPUBOJMTH MPUMEPHI MPOCTHIX U
COCTAaBHBIX YHCEJ. BBINONHATH Ppa3joKEHHE 4YHCIa HA IPOCThIE MHOXHTEIH B KaHOHWYECKOW (opme. 3amnuchiBaTh
pa3iioKeHUe 4Yuclia Ha MPOCThle MHOXKHUTEIH B BHJC IPOU3BEACHHS CTENEHEeH MHpOCThIX uucen. Mcnonb3oBaTh TaOIHILy
npocthix unces. I[IpOBOANTH HECIOXKHBIE HCCIIEHAOBAHUS, OINMUPAsCh HA YHUCIOBBIC AKCIEPUMEHTHI, B TOM YHCIE C
UCIIOJIb30BaHUEM KaJIbKYJISTOPA, KOMIIBIOTEPA.

®dopMynHpoOBaTh MPABUIO OTHICKAHWS HAMOOJBIICTO OOIIEro JENUTENs, WIUIIOCTPUPOBATE €ro IPUMEpPaMH.
Haxomute 1o mpaBmiy HAUOONBIIMKA OOIIMIA JETUTENh ABYX YHCEN, HCIOJIB30BATh COOTBETCTBYIOIIKMEC OOO3HAYCHHS.
[IprMeHsATh MPaBUIIO HAXOXKCHUS HAMOOJBINET0 OOIIETO NENUTEIS IPU COKpameHu: Apodeit. DopmynupoBaTh onpeacIcHue
B3aWMHO MPOCTHIX YUCEN, HIUTFOCTPUPOBATh €r0 Ha MPUMEPAX U IPUMCHATH B peur. DopMyaupoBaTh MpHU3HAK IEIUMOCTH Ha
MPOU3BEICHUE B3aUMHO IPOCTBIX YUCEII, HIUTFOCTPUPOBATh €r0 HA IIPUMEpPaX U MPUMCHSTh MIPU PEIICHUHU 337124, CBSI3aHHBIX C
JIEITUMOCTBIO.

DopMyIHpOBaTh MPABUIIO OTHICKAHUS HAUMEHbBIIEro OOIIero KpaTHOro, WILIIOCTPUPOBATH €ro IMpUMepamMu.
Haxoaute mo mpaBuily HauMeHbliee o00liee KpaTHOE IBYX YHCEN, HCIOJIb30BaTh COOTBETCTBYIOUINE OOO3HAYCHUSL.
[IpUMeHsITh MPABUIIO HAXOXKACHHS HAUMEHbBIIETO OOIIEro KpaTHOr0 MPU HAXOXKICHHUH HAMMEHbBIIEro OOILIero 3HaMeHaTes
IBYX npobeit. DopMynupoBaTh CBOMCTBO MPOU3BENCHUS HAUOOJBIIIETO OOIIEr0 SIUTENS U HAMMEHBIIIET0 00IIEero KpaTHOTo,
MCII0JIb30BaTh COOTBETCTBYIOLINE 0003HAYCHUSI, IPUMEHSITD IPH PELICHHH 3a/1a4.

Jdpoou Apupmernueckue JIEHCTBHA C DopMynmupoBaTh NpaBUIIa YMHOXKEHHS OOBIKHOBEHHBIX JApPOOEH M CMeMmIaHHBIX umced. DopMyanpoBaTh MpaBmiia
OOBIKHOBCHHBIMH JIPOOSIMH: CIIOKCHHE U | JICJICHHUS OOBIKHOBCHHBIX Npo0eii M cMemaHHbIX yrcel. [IpuMeHsaTh 3TH npaBuiia Ha npakTUke. [[oHMMaTh U UCTIOIB30BaTh B
BBIYUTAHUE npobeit c Pa3sHBIMH | peYd TEPMHUHOJIOTHIO: OTBICKaHNE OpoOU YiC/id, YACTU OT LEJIOT0, TPOIIEHTa OT YUCIIa; WU YUCad No e2o Opodu, EJIoe 1o ero
3HaMeHaTeasiMu  (ciiydaw, TpeOyIOIIMe | YacTH, YMCIIa IO ero MpoIeHTY. Perate OCHOBHBIC 3a7a4yd Ha APOOH, B TOM YHCIIC 3a7aYd C MPAKTUYCCKUM COJICPIKAHUCM.
NPUMEHECHUs ~ QJTOpPUTMa  OThICKaHUs | [IpUMEHATh pa3iuyHbIe CIIOCOOBI PEIICHUS] OCHOBHBIX 3a/1a4 Ha ApoOu. [IpruBOANTE pUMEpHI 3a/1a4 HA HAXO0XKIICHHE YaCTH OT
HOK), YMHOXEHHUE u JIeJIeHHe | LEeJ0ro, IEeJIOTo Mo ero 4YacTu. AHaM3UPOBAaTh U OCMBICIMBATH TEKCT 3a/1a4, apryMEHTHPOBATh U NMPE3EHTOBATh PEIICHHUS.
OOBIKHOBEHHBIX ~ Jpobeil. Haxoxnenue
YacTH OT LEJIOTO U LEJIOT0 MO €ro 4acTh B
OJIMH IIPUEM.
HAYAJI Adredpa | Ucnonp3oBanue OykB s 000O3HAYEHUS dopmynupoBaTh, 000CHOBBIBATH, WILTIOCTPHUPOBATH MpPHMEpPaMH, 3alMChIBATh C TOMOIIBIO OYKB W TPHUMEHSTH
bHBIE H4yecKue — BEIHCIICHIE anauenyy | PACTIPEACTMTENBHEIE  3aKOH  YMHOXCHHA  OTHOCHTENLHO  CIIOMEHHS. Ilonumath W HPUMEHATH _npn YIPOLICHUU
CBEJIE BbIpaKe anreOpanIecKux BBIPAKEHUI paBeHCTBa a = 1,
HHUSI. anreOpanIecKoro BeIpaxkenus, | —a = (-1)a.
HusA . ®dopmynupoBaTh, 000CHOBBIBATh, HUIIOCTPUPOBATh MPUMEPAMH W MPUMCHSTH IMpaBHIa PACKPBITHA CKOOOK, Iepen
NPUMEHCHUE alTreOpandecKuX BBIPAKCHUN o
KYPCA KOTOPBIMH CTOMT 3HAaK «+» WM 3HAK «—». AHaJIM3UPOBATh 3aJaHMs, W3JIaraTh WHPOPMANUI, OOOCHOBBIBAS CBOU
AJTEB JUIS 3allCH  CBOMCTB apu()METHYCCKHX | COOCTBEHHBIHN MMOIXO].
. . Borunciate 3HaueHUs] OYKBEHHBIX BBIPQKCHUN TNPH 3aJaHHBIX 3HAYcHHSX OykB [loHMMAaTh W TPUMEHSATH B peyd
PbI JIEUCTBUH, npeoOpa3oBaHue

anredpanvyecknx BBIPAKEHUH. YpaBHEHHE.

Kopens ypaBrenus. Pemienue ypaBHeHU.

TEpMHHBI: aireOpanueckoe BbIpaXkeHWe, KoadduimeHT, MoJOOHBIE ciaraeMmble, IPHUBEICHHE IOJOOHBIX CllaraeMbIX.
[IpuMeHATh pactpeneuTeIbHBIA 3aKOH NMPU YIPOIIEHUH aureOpandecKux BBIPRKCHHWH, PELIEHHH YpaBHEHUH (IPHUBOAUTH
MOJOOHEIE ClTaraeMble, paCKPhIBATh CKOOKHM). YUacTBOBATh B 0OCYKICHUH BO3SMOXKHBIX OIMMOOK B IETIOYKE MpeoOpa3oBaHMs
BBIPKCHUSL.




YpasHe ANropuT™M pelicHHUsS YpaBHCHHS [loHuMaTh ¥ TPUMEHITH B PEYU TEPMHHBL: [EPCMCHHAs BeIUYMHA (NICPEMEHHAs), IMOCTOSHHAS BEIMYMHA
HHA MIEPEHOCOM CllaraéMbIX W3 OAHOW wYacTH | (IIOCTOSIHHAs), B3aMMHOE YHHYTOXKEHHE cllaraeMblxX. VccnenoBaTh cHocoObl pelieHust ypaBHeHui. dopmynupoBath uist
YpaBHEHHUS B APYTYIO. Ka)XJIOr0 M3 CHOCOOOB ITOPUTM pElICHHs ypaBHEHWi. DOpMyIupoBaTh aJrOPUTM PEIIEHUS ypaBHEHHH anreOpandyecKuM
Pemenne  TEeKCTOBBIX  3amad | crocobom. PemaTe mpocteiiime ypaBHEHHS anreOpandeckuM crocoOOM, HCIONB3ysl MepeHOC claraeMbIX M3 OJHOW JacTd
anreOpandeckuM MeTOAO0M (BBIJENICHHE | YpaBHEHHA B APYTYIO.
Tpex 3TarnoB MaTeMaTHIECKOTO AHaTM3UPOBATh YCIOBHE M ONPEACIATh, KaKyl0 BEIHUNHY HeoOxoaumo npuHATh 3a 100 % B 3amagax tuma «Ha ckoipko
MOJICITUPOBAHIIS). MPOIICHTOB HOBAasg IICHa KPOCCOBOK BBIIIEe CTapoii? Ha CKONBKO TPOLEHTOB cTapas IeHa KPOCCOBOK HIDKE HOBOH?Y.
OTHOIIIEHMSL. ApryMeHTHPOBATH U 3aIHCHIBATH PEIICHUE, TPOBOIUTH CAMOOIIEHKY COOCTBEHHBIX ACHCTBHIMA
[IpomopoHaTFHOCTD BETHMYHH. [loHnmMaTh W WCHONB30BaTh B pEYHM TEPMHUHOJIOTHIO: MaTeMaTHUYecKash MOJENh peallbHOW CHTyamud, paboTa ¢
MaTeMaTHYeCKO MOJeNbl0. AHATU3MPOBAaTh M OCMBICIUBATH TEKCT 3a/add, HepedopMysIvpoBaTh YCIOBUE, H3BIIEKAaTh
HEoOX0UMYI0 HMH(OPMAIMIO, BBIIENSATH TPH dTala MaTeMaTHYECKOTO MOJEIUPOBAaHUS (COCTaBICHHE MaTeMaTHYeCKOW
MOJIETIM PeabHON CHTYalllK; padoTa ¢ MaTeMaTHYECKOH MOENbIO; OTBET Ha BOIIPOC 3aauH), OCYIIECTBISTh CAMOKOHTPOJIb,
npoBepsAs OTBeT Ha coorBeTcTBHE. COCTaBIATh 3aJaud IO 3aJaHHOM MaremMaTudeckoil Moaenu AHaNIM3UpPOBaTh U
OCMBICIIHBATh TEKCT 3ajjay, apryMEHTHPOBATh U NIPE3CHTOBATh PEILICHHUS.
Pemate 3amaun Ha «CyX0€ BEIIECTBOY.
Pemartp TekcTOBBIE 3aadd C IIOMOINBIO TPOTOPIIMH, OCHOBHOTO CBOWCTBA NPONOPUUH. AHAIM3HPOBATH H
OCMBICTIHBATH TEKCT 3a/1a4H, BBIIIOIHATH KPATKYIO 3aIHCh K YCIIOBHIO 33/1a4H HA IPSAMYIO ¥ 0OpaTHYIO MPOIIOPIIHOHAIEHOCTS,
COCTaBIIITh Ha OCHOBAaHWH 3allFICH ypaBHEHHE, PEIIaTh €ro, OLEHWBATh OTBET HA COOTBETCTBHE. PemaTe C HOMOIIBIO
TPOTIOPUXH 3a/la4d TEOMETPUIECKOTO COAEpKaHMsA, 3a/1a4d Ha MPOIEHTH. AHAIN3WPOBATh W OCMBICIMBATH TEKCT 3aJadH,
pemaTh 3amaud  HECKOJBKUMH CII0COOaMH, apryMEHTHpPOBATh BEIOOp pPAMOHAIBHOTO CIOCO0a pEIIeHHS 3aJadd
anredpandeckuM MeToJOM (Ha MPOLEHTHl, Ha JIBI)KEHHE, COBMECTHYIO paboTy M T.m.). OCYIIECTBIATH CaMOKOHTPOJIb,
IpOBEPsisi OTBET HAa COOTBETCTBHUE CMBICITY 3aJlauU.
Koopmn KoopaunaTthas npsiMas. CTpoHTh KOOPJIMHATHYIO MIPSMYIO TI0 aJITOPUTMY (IIpsiMasi, C yKa3aHHBIMM Ha HEH Ha4ajoM OTCYETa, HalpaBICHHEM
HATBI UzobpaxeHue qucen TOYKaMH | OTCYETA, U SAMHUYHBIM OTpE3KoM). 11300pakaTh MOJIOKUTEIbHBIC U OTPULIATEIbHBIC YMCIIa TOYKAMH KOOPIMHATHOM MTPSIMON.
KOOPAUHATHOM npsiMoi. | BeimonHsATe 00paTHyto onepanuio. [IoHUMaTh ¥ IPUMEHSTH B peYl TEPMUHBI: KOOpAWHATHAS MpsiMasi, KOOPAWHATA TOUYKH Ha
I'eomeTpuueckuil cMbICT MOy YUCHA. | MPSIMOH, MOJIOKUTEIBHOE YUCIIO, OTPULATENLHOE YUCIIO.
YucnoBsle  NMPOMEXYTKU:  HHTEpBal, IlonumaTh ¥ NPUMEHATH FE€OMETPUUECKUI CMBICT MOHATHA MOAYJNSA uucia. HaxoauTs MOAyNb JAHHOTO YHCHA.

oTpe3ok, nyd. Popmyna paccTOSHUS

MEXIy TOUYKaMU KOOPAMHATHOM MPsAMOiL.
JlekapToBEI KOOPIMHATHI Ha
IUIOCKOCTH; KOOPIMHATHI TOUKH.

ITpoBOAUTL MO AIrOPUTMY IPOCTEMIINE HMCCIAEAOBAHUS I ONpPEACIEHHsT PACCTOSHUS MEXKIY TOYKAMH KOODAWHATHOM
npsMoit. @OpPMyIMPOBaTh NPABUIO HAXOKAEHWS PACCTOSHHS MEXKIY TOYKAMHU 110 3aJaHHBIM KOOPAMHATAM STHX TOYEK.
3anuceBaTh, IPAMOTHO YUTATh U HPUMEHATh B PA3sIMYHBIX CHTYyalMAX (HOPMyJy HAXOKIEHHSA PACCTOSHHA MEXKIY ABYMS
Toukamu p(a; 8) = |a — b|. U3narars nadopMaImio, HHTEPIPETHPYsE HaKTHI, Pa3bICHsIS 3HAYCHUE W CMBICIT TCOPHH.
3HAKOMUTBCS € PA3JIMYHBIMK BHAAMHU YHUCIOBBIX POMEKYTKOB, HX HA3BAHUAMU, MOJEIAMHU (rpaduueckas Moaelb,
AQHAMTUYECKAs MOJEJb) M CHUMBOJIMYECKON 3amuchbio. HaxXoauTh COOTBETCTBHE MEXIY YCIOBHEM, HAa3BaHMEM YHCIIOBOTO
NPOMEKYTKA, TPaPUIECKON MOENBI0, aHAJUTHIECCKON MOJEIBI0 ¥ CHMBOJIMYECKON 3anuchio. CTPOUTH B COOTBETCTBUH C
YCIOBHEM TpaQUUECKYI0 M aHAJMTHYECKYIO MOJENHM JUIS YHMCIIOBOIO MPOMEXKYTKA, JENaTh €ro CUMBOJIMYECKYIO 3allUCh.
[loHMMaTh W TPUMEHATH B PEYHM TEPMUHBL: YUCIOBOM MPOMEXKYTOK, JIyd, OTKPBITHIA JIyd, OTPE30K, UHTEPBAJ, CTPOroe
HEPABEHCTBO, HECTPOrOE HEPABEHCTBO, rpaduuecKas MOJEIb, aHATMTHYECKas MOJIEb, CAMBOJIMYECKAs 3aIiCh. [1epeBOaUTE
rpaduuecky0 MOJEIb B AHAIMTHYECKYIO, BBIOJHATE CUMBOJIMYECKYIO 3amuch. M, HA0GOPOT: MO AHAIUTHYECKOM MOJEIH
CTPOUTH T€OMETPUUECKYIO MOJIENb, BBINOJIHATH CHMBOJIMYECKYIO 3aIMCh; 110 CUMBOJIMYECKOM 3alIUCU CTPOUTH IPaduUECcKyto
¥ CUMBOJIMYECKYIO MOJIENIH, ONPEENIATh HA3BAHUE YHCIOBOTO MPOMEKYTKA. YKa3blBaTh HAUMEHBIIEE ¥ HAUOOJIbILEE YUCIIO,
NpHHALIEKAIIEE JAHHOMY YHCIOBOMY MPOMEXKYTKY, WIIM YKa3blBaTh, YTO TAKMX 4dcesl HeT. CTPOMTh Ha KOODAMHATHOM
OpsIMOf CHMMETPHYHBIE YKCIIOBBIE IPOMEKYTKU. HaxoauTh 0 PUCYHKY CUMMETPUYHBIE YMCIIOBBIE TPOMENKYTKH.
TIpvBOAUTH NIPUMEPHI PA3IMYHBIX CUCTEM KOODAMHAT B OKpYy»KaromieM Mupe. HaxomuTh ¥ 3annceiBaTh KOOPAUHATHI




00BEKTOB B pa3lIMUHBIX CHUCTEMax KOOpAMHAT (IaxMmaTHasl JI0CKa, cxema, kapta M Ap.). OOBACHATh M HMIUIIOCTPUPOBATh
MOHATHUS: CHUCTEMa KOOPAWHAT, KOOPAMHATHBIC NMpSMBbIE, HayajJo KOOPJAMHAT, OCh a0CLHCC, OCh OpJHMHAT, KOOPIMHATHAs
IUIOCKOCTh, KOOPAMHATHI TOYKM Ha IUIOCKOCTH. CTPOUTH Ha KOOPJIMHATHOM IIOCKOCTH TOYKM M (UTYpHI IO 3aJlaHHBIM
KOOpJWHATaM, HaXOIUTh KOOPAUHATH ToueK. [IpoBoANTh HCccnenoBanHus, CBA3aHHbBIE C B3aMMHBIM PACIIOIOXKEHHEM TOYEK Ha
KOOPIWHATHOW IIOCKOCTH. [lOHMMaTh M MPHMEHSTh B PEYM COOTBETCTBYIOIIHE TEPMHHBI M CHMBOJMKY. Iloka3piBaTh Ha
KOOPJIWHATHON IUIOCKOCTH PAcIlOIOKEHHE TOYEK C PaBHBIMH a0cuuccaMy, ¢ paBHBIMH OpAnHaTtamu. HaxoanTe mo Tpém
BEpIIMHAM C 33JaHHBIMH KOOPAWHATAMH KOOPIAMHATHI YeTBEPTOH BEPIIMHBI MPSIMOYTOJIbHUKA.
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Hentpanbuas u oceBast
cuMMmeTpus. IlapananenbHOCTh  MPSIMBIX.
OxpyxHocTs U kpyr. Yucno m. [InuHa
okpyxHocTH. [lnomans kpyra.

Harnsinuele npencraBiieHuss O wmiape,
chepe. Dopmyinsl miomann chepsl U
o0Obema mapa.

BBHINONHATE OBOPOT JIF060i TeOMETPHIECKON (HTYPBI OTHOCHTEIIBHO 3a1aHHOi Toukn Ha yrox 90° u yromn 180° ¢
MOMOIIBI0 UHCTPYMEHTOB, JOCTPauBaTh, M300paxarh oT pyku. CTpouTh (GUIYypy, CUMMETPHUYHYIO NAHHOW OTHOCHTEIILHO
TOYKH, C MOMOIIbI0O HHCTPYMEHTOB, JIOCTPAaUBATh, H300paXkaTh OT pykH. M300paxarh HEHTPaIbHO-CUMMETPHYHbIC (DUTYPBI.
Haxonuts 1nieHTp cummerpun GUrypbl, KoHGUrypaiuu. HaxoquTe B OKpyKaroIieM MUpPE, Ha PUCYHKaX, YePTEXkKaxX IUIOCKHE
(bUryphl, CHMMETPUYHBIC OTHOCHUTEIHHO TOYKH. KOHCTpYHpOBaTh OpPHAMEHTHI W MApKEThI, U300paxxas UX OT PYKH, C
MOMOIIBI0 HWHCTPYMEHTOB, a TaKXe WCIOIb3ys KOMIBIOTEPHBIC mporpammbl. @DopMymupoBath CBoOWcTBa (uryp,
CUMMETPHYHBIX OTHOCHUTENIBHO TOuYkH. VcciemoBate cBOHCTBa (UTyp, HMCIOIIUX [CHTP CHMMETPHH, HCIIOJIb3Ys
IKCIICPUMEHT, HAOJIOICHUE, MOJICIHPOBAHUE, B TOM YHCJIE KOMITBIOTEPHOE MoieupoBanue. [loHMMaTh ¥ IPUMEHSTh B peUd
TEPMHHBI: MOBOPOT, LIEHTP MMOBOPOTA, LIEHTPAJbHAS CUMMETPHS, LEHTP CUMMETPHH, LEHTPAbHO-CUMMETpUYHas (urypa.
Haxoaute TOYKy, CHMMETPHUYHYIO OTHOCHUTEIBHO AaHHON TOYKH HA KOOPAMHATHOM JIyde; HAXOAWTh LCHTP CUMMETPHU IS
KQKIOH mHapbl CHMMETPHYHBIX TOYEK, JICKAIIMX Ha 3aJaHHOM Jiyde. AHAIU3UPOBaTh 3aJaHHs, ApryMEHTHPOBATh U
Mpe3eHTOBaTh penieHus. Haxouth nHGOpMAIIHIO 110 33JaAHHON TeMe B HICTOYHUKAX Pa3IMYHOTO THIIA.

Haxoauth B OKpyXalolieM MHpe, Ha pHCYHKax, 4YepTekax I[UIOCKHE M HpPOCTPAHCTBEHHbIE (GUTYPBI,
CUMMETPHYHBIE OTHOCUTEIBbHO NpsiMoil. CTpouTh GUrypy, CUMMETPUYHYIO JAHHOW OTHOCHUTEIBHO MPSIMOM, C MOMOUIBIO
MHCTPYMEHTOB, JOCTpanBaTh, M300pakaTh OT pyku. M300paxkaTh cUMMeTpWYHBIC (QUryphl. HaxomauTh OCh CHMMETpUH
¢urypsl, koHurypamuu. KoHcTpyrpoBaTh OpHaAMEHTHI M TAPKETHI, HCIIOJNIB3Ys CBOMCTBa CUMMETPHH, H300pakast UX OT PYKH,
C MOMOIIBI0 HHCTPYMEHTOB, a TaKXKe HCIIOJIb3Ys] KOMIBIOTEPHBIC MPOrpaMMbl. VcclieioBaTh CBOMCTBA (UTyp, UMEIOIIUX OCh
CUMMETPHH, HCIIONB3Yysl HKCICPUMCHT, HAONIOJCHUE, H3MEpPEHHE, MOJCIHPOBAHHE, B TOM YHCJIEC KOMIIBIOTEPHOC
Mo ienupoBanue. GopMyIupoOBaTh CBONCTBA BYX (QUTYD, CAMMETPUYHBIX OTHOCHTENBHO MPsAMON. [IOHUMATh U IPUMEHSTE B
peYM TEPMUHBI: OCEBasi CAMMETPHS, OCh CUMMETPUH, CUMMeTpudHas (urypa. Beipe3ats u3 6ymaru GUrypbl, CAMMETPHUYHBIC
OTHOCHTEJIbHO TpPSIMOM (3Be3/a, MPSIMOYTOJbHUK, TPEYrOJbHHUK M Jp.). W3MEpPEHHE, MOJCIUPOBAHHE, B TOM HYHCIIE
KOMITBIOTEPHOE MOJienrpoBaHue. [loHUMAaTh U NPUMEHSTh B PEYHM TEPMHHBI: MOBOPOT, LIEHTP IMOBOPOTA, IEHTpabHAS
CHMMETpPHSI, LEHTP CUMMETPHUH, LEHTPaJbHO-cUMMeTpuuHas ¢urypa. HaXxomuth TOYKY, CUMMETPHUYHYIO OTHOCHTEIHHO
JIAHHOW TOYKU HA KOOPAMHATHOM JIyue; HAXOAUTh HEHTP CUMMETPUH JIJIs KXKIOW Mapbl CHMMETPUYHBIX TOYEK, JEKALIUX Ha
3aJJaHHOM Jiy4de. AHAIW3UpPOBATh 3aJaHuWs, ApPryMEHTHPOBaTh U MPE3CHTOBATh pelieHus. Haxomuts uHboOpManuio Mo
3a£[aHHOI7[ TEMC B UCTOYHHUKAX pPa3JIMYHOTO THUIIA.

CTpOI/ITL napaJiiCJIbHbIC TPAMBIC C ITOMOIIBIO ‘ICpTé)KHLIX HHCTPYMEHTOB. O6’I)$[CHHTI), KaKHue MpsMBIC HAa3bIBAIOT
napajulelibHbIMH, (OpMYIHpOBaTh MX CBOWMCTBA. HaxomuTh B OKpyXalolleM MHpE NPUMEPHl MapalIeibHBIX MPSMBIX,
NpUMEpbl TeOMEeTpUYecKuX Guryp ¢ nmapauiesnbHbIMH cTOpoHaMH. [IoHUMAaTh ¥ MPUMEHSTh B PEYH TEPMHUH MapajieibHbIe
IpsIMbIE

[ToHuMaTh ¥ UCMOJIB30BaTh TCPMHUHOJIOTHIO, CBA3aHHYIO C OKPYXKHOCThIO. HaXoIUTh 3KCIIEPUMEHTAIBHBIM ITyTEM
OTHOIIICHHE JJIMHBI OKPYXHOCTH K auamerpy. Omnpeaensts JUIMHY OKPYXXHOCTH IO TOTOBOMY pPHUCYHKY. Mcmosb3oBaTh
(dbopmyny IUIMHBI OKPYKHOCTH HPHU PELICHHH MPAaKTHYeCKHX 3aja4. HaxoquTh ¢ MOMOLIBIO IMPKYJS U JIMHEHKH IEHTP
OKPYXXHOCTH, €CIIi OH He 0003HaueH, MCIOJb3Ysl CBOWCTBO MPSIMOTO yIiia MM CBOMCTBO CEPENUHHOIO MEPIICHIUKYJISPA.
AHanu3upoBaTh 3aJaHus, apryMEHTHPOBaTh M MPE3EHTOBATh pelleHus. HaxomuTs HMHPOpMAIMIO MO 33JaHHOI TeMme B
MCTOYHHMKAX PA3IMYHOr0 THUMa. MCHonp30BaTh KOMIBIOTEPHOE MOJCIMPOBAHUE W JKCIEPHUMEHT ISl M3YyYeHHs CBOMCTB




OKpyx)HOCTU. [IOHUMATh ¥ UCTIONB30BATh TEPMHUHOJIOTHIO, CBI3aHHYIO C OKPY>KHOCTBIO, KPYTOM.

HccnenoBaTh U BBIBOJUTH TI0 33JIaHHOMY QJITOPUTMY (GOpMyiy Iwiomanu kpyra. Omnpenensts M0 FOTOBOMY
PUCYHKY IUIONIaJb Kpyra, IUIONAJb KOMOWHUPOBAHHBIX (uryp. Mcmoms30BaTh (GOpMyNy IUIOMAAM Kpyra MPH PEIICHHH
MPaKTUYEeCKUX 3a7ad. AHAIM3UPOBATh 3aJaHMsA, apryMEHTHPOBATh M IMPE3CHTOBATh pemreHus. HaxomuTts mHGOpMAIMio 1mo
3a/IJaHHOM TeMe B NCTOYHHKAX Pa3IMIHOTO THIIA.

[TornMarh W WCHONB30BaTh TEPMHUHOJOTHIO, CBA3aHHYIO C ImapoM, cdepoid. M3o0pakaTh TeoMEeTpUIECKYIO

MoJienb mapa, cepsl. HaxoauTs B OKpyskaioleM MUpe, paclo3HaBaTh Ha PHUCYHKaxX M depTekax map, chepy. Beraucnars
00beM mapa W IUIOMAAb IOBEPXHOCTH C(epsl, HCIONb3ysAd 3HAHUSA O NPHOMIKEHHBIX 3HAYCHHSAX dncesl. HaxomuTs
MHQOPMALIMIO TI0 33JaHHON TeMe B ICTOYHUKAX Pa3IMYHOTO THIIA.

BEPOSAT IlepBbIe CronbuaTsie 3 KPYTOBBIE Pemats koMOWHATOpPHBIC 3a7adydM TPHW IMOMOIIM Iepedopa BceX BO3MOXKHBIX BApHUaHTOB, NMPH IOMOIIU JepeBa
HOCTb npeacra | auarpammel. M3Biedenue nHpOpMay U3 | BOSMOXKHBIX BapHaHTOB, NIPU IIOMOINM JIOTHYECKHUX pacCyXJeHHH (NpaBWIO YMHOXEHHMs). Bbinensite KomMOMHAIMH,
(HAYAJ BiIeHHsl | nuarpamm. M300padsicenue ouacpamm | OTBEYAIONINE 3/JaHHBIM YCIIOBHSAM. }
LHLIE 0 no  uucioebiM  OanHbiM  Tlepsoe Bocnpunumats auarpamMmy Kak OAUH U3 BUJIOB MAaTEMaTUYECKOM MOJETH. 3HAKOMUTHCS C Pa3IUYHbIMHU TUIIAMU JAUArPaMM
BEPOSITH NpeCTaBeH e o OHSITHIL (cronbuaTasi, kpyroBas, rpaduueckas, rpaguyeckas HAKOMUTENbHAS). AHAIM3UPOBATH TOTOBBIC THATPAMMBI, H3JIaraTh U
CBEJEH ocTH «BEpOSTHOCTY. UHCIO BCEX BOIMOKHBIX CpaBHHBaTh HWH(POPMAIUIO, TPEJACTABICHHYIO HAa JWarpaMmax, WHTEPHPeTHPYs (AKThl, pa3bsiCHss 3HAYCHUS,
HsD) HCXOJIOB, NpaBmIo NPOU3BEICHMS. XapaKTepu3ylomue JaHHbIe PEabHbIE TPOIECCHI, ABICHH. Crtpouth mo 00pa3iy B HECIOXKHBIX CITydasX pa3iWIHbIC THIIBI
BraronpusTHMe W meGnarompusTaie | AAATPAMM, B TOM HHCIE C IOMOIIBIO IPOTPaMMEI Microsoft Excel. §
HCXOIEL Toxcuer BEpOSTHOCTH [lonumare U CTpPOUTH pvequHe KOHCTPYKIIMH C WCIIONIb30BAaHHEM  CJIOBOCOYETAHHH: IOCTOBEpPHOE COOBITHE,
HACTYIIEHWS WA He  HACTYIUICHHS HEBO3MOXXHOE COOBITHE, CITydaifHoe COOBITHE, CTONPOIICHTHAas BEPOSATHOCTh, HYyJeBas BepO}ITHOCTBi MaJIOBEPOSITHO,
COBBITHS B POCTEHIIINX CITYHASX. ,I[OCTaTO:{HO BepOf[THO, paBHOBe?OHTHOCTHHe coOprtus. IIpUBOMUTE TPUMEPHI JTOCTOBEPHBIX COOBITHI, HEBO3MOXXHBIX
COOBITHH, CIyJaHBIX COOBITHI{; XapaKTepPH30BaTh COOBITHS CIIOBAMH «CTOIPOIICHTHAS BEPOSTHOCTBY», «HYJEBas
BEPOSATHOCTBY, KMaJIOBEPOSATHOY, «IOCTATOYHO BEPOSTHOY, «PAaBHOBEPOATHO». CpaBHUBATH MIAHCHI HACTYIUICHUS COOBITHI.
[IpoBOIUTH SKCIEPUMEHTHI (C MOHETOM, MTPajbHBIM KYOHMKOM) JAJsl BBIBOJA ()OPMYJIBI BBIYHCICHHS BEPOSTHOCTH.
IMosicHuTh GOpMYITy BBIYHCICHUS BEPOSITHOCTU IMPUMEpPAMH, MPUMEHSTH MPHU PEHICHUU 3a7a4 Ha HAXOXKICHHUE BEPOSTHOCTH
coObITHII. XapaKTepu30BaTh JIF000E COOBITHE, OMPEIEIIss €0 KOIMICCTBEHHBIC XapaKTePUCTUKH, U TIOJCYUTATh BEPOSTHOCTh
€ro MOsIBJICHHUS.
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