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HJIAHUPYEMDIE PE3YJIBTATBI OCBOEHUA YYEBHBIX HPEIMETOB «<MATEMATHKA», «<KAJITEBPA», < 'EOMETPHUS»

JIMYHOCTHBIE PE3YJIBTATHI :

1. Poccuiickas rpaxaanckas UIGHTUYHOCTh (IaTPUOTU3M, yBakeHHe K OTeuecTBY, K MIPOILUIOMY U HACTOAIIEMY MHOTOHAIIMOHAJILHOTO HAapo/1a
Poccun, 4yBCTBO OTBETCTBEHHOCTH U jaoira nepes Poaunoii. Oco3HaHHOE, YBaXKHUTEIbHOE U JOOPOKEIATEIbHOE OTHOIIEHUE K UCTOPHUH, KYIbTYpe,
penurun, TpaguuusM, si3bIkaM, HEHHOCTSIM HapoAoB Poccun u Hapo10B Mupa.

2. T'OTOBHOCTh U CHOCOOHOCTH OOy4alOIIUXCS K CaMOPa3BUTHUIO U CaMOOOPA30BAaHHIO HAa OCHOBE MOTHMBAIMU K OOYYEHHIO U TO3HAHHUIO;
TOTOBHOCTh M CIIOCOOHOCTH OCO3HAHHOMY BBIOOPY Ml TIOCTPOCHUIO JANTbHEHIIICH WHINBHYaTbHOW TPASKTOPUH 00pa30BaHUs Ha 0a3e OPUESHTHUPOBKH B
Mupe npodeccuii U NpohecCHOHATBHBIX MPEANOYTCHUN, C YI€TOM YCTOMUUBBIX TO3HABATEILHBIX HHTEPECOB.

3. Pa3BuToe MOpaJibHOE CO3HAHHWE W KOMIICTCHTHOCTHh B PEIICHUHM MOPAIBHBIX MPOOJIEM HAa OCHOBE JIMYHOCTHOTO BBIOOpA, (OpMUPOBAHHE
HPABCTBEHHBIX YYBCTB M HPABCTBEHHOT'O MOBEICHUS, OCO3HAHHOTO M OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHBIM MOCTYIKaM (CIIOCOOHOCTH K
HPaBCTBEHHOMY CaMOCOBEPILIEHCTBOBAHUIO; BEPOTEPIIMMOCTD, YBAKHUTEIBHOE OTHOILICHHE K PEJIUTHO3HBIM YYBCTBaM, B3IJIAJAM JIIOJECH WM HX
OTCYTCTBUIO; 3HAHME OCHOBHBIX HOPM MOpaJIM, HPAaBCTBEHHBIX, JYXOBHBIX HJE€AJIOB, XPAaHUMBIX B KYJIbTYPHBIX Tpaguuusx HaponoB Poccuw,
TOTOBHOCTh Ha MX OCHOBE K CO3HATEJIbHOMY CaMOOTPAHUYECHHIO B TOCTYIKAX, MOBEIECHNUU, PACTOUYUTEILHOM MOTPEOUTETHCTBE; COPMUPOBAHHOCTH
Mpe/icTaBlIeHU 00 OCHOBax CBETCKOM ITHUKU. C(HOpMHUPOBAHHOCTH OTBETCTBEHHOTO OTHOIIEHHS K YYCHHIO; YBKUTEIBHOTO OTHONICHUS K TPYIY,
HaJU4He OMbITa YYaCTHS B COIIMAIBHO 3HAYUMOM Tpyae. Oco3HaHHMe 3HAUYEHUS CEMbHU B KU3HU YEJIOBEKA M OOIECTBA, MPUHSTHE IIEHHOCTH CEMEHHOM
KHU3HU, YBOKUTEIHbHOE U 3a00TIMBOE OTHOIIIEHHUE K YJI€HAM CBOEH CEeMbH.

4. CdhopmMupoBaHHOCTH IIEJIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTHS HAayKH M OOIIECTBEHHOMH
MPAKTUKHU, YIUTHIBAIOIIETO COLIMATbHOE, KYIbTYPHOE, S3BIKOBOE, TyXOBHOE MHOTOO0OPa3Ne COBPEMEHHOT'O MUPA.

5. Oco3HaHHOE, YBKUTEIIbHOE U TOOPOKeNaTeIbHOE OTHOIIEHHE K JPYTOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHHUIO, KYIbTYpE, S3bIKY, BEpE,
rpa)xaaHCKON MO3ULUU. ['0OTOBHOCTh M CIIOCOOHOCTH BECTH JAMAJIOT C IPYTUMH JTIOABMH U JOCTUTATh B HEM B3aUMOINIOHUMaHHUs (MIeHTU(UKaus ceOs
KaK MOJIHOMPABHOTO CyOBbeKTa OOLIEHHs, TOTOBHOCTh K KOHCTPYMPOBAHUIO 0o0pa3a mapTHepa MO JIUalory, TOTOBHOCTh K KOHCTPYMpPOBaHHIO oOpasza
JOMYCTUMBIX CTIOCOOOB JIMAIora, TOTOBHOCTh K KOHCTPYHPOBAHHIO MIPOIECCA TUANOTA KaK KOHBEHIIMOHUPOBAHUSI HHTEPECOB, IPOIEAYp, TOTOBHOCTh U
CIOCOOHOCTH K BEJICHHUIO IEPETOBOPOB).

6. OCBOCHHOCTh COIMAIIBHBIX HOPM, TIPaBUJI TTOBEACHHUS, POJIei U (HOPM COIMAIBHON JKU3HH B TPYIITIAaX U COOOIIEeCcTBaX. Y4YacTHE B MIKOJILHOM
CaMOYMpaBIeHUH U OOIIECTBEHHOW )KM3HU B MpeJieNiaX BO3PACTHBIX KOMIIETCHIINN, camMopeanu3alus B TPYIIe U OpraHu3allid, [IEHHOCTH «IPYT OT0)
KaK paBHOIPABHOTO TapTHepa, (popMUpOBaHWE KOMIETEHIIMN aHalin3a, MPOSKTHUPOBAHMS, OpPTaHU3AIMH ACATEIHHOCTH, pedIeKCUH W3MEHEHHI,
Croc000B B3aMMOBBITOIHOTO COTPYTHUYECTBA, CIOCOO0OB peann3alui COOCTBEHHOTO JTUASPCKOTO TOTEHIHAIA).

7. ChopMUpPOBAaHHOCTH IIEHHOCTH 3JI0POBOTO M 0€30MacHOTO o0pa3a >KM3HW; MHTEPHOPHU3ALMS MPaBUI MHAWBUIYATHHOTO U KOJUIEKTHBHOTO
0€301MacHOTO MOBEICHUS B UPE3BBIYAMHBIX CUTYAIUAX, YTPOXKAIOIINX KU3HU U 3[0POBbIO JIFO/ICH, PaBUJI MOBECHUS Ha TPAHCIIOPTE U HA IOPOTax.



METAINIPEAMETHBIE PE3YJIbTATBI OCBOEHUSA OOII

MertarnpenMeTHble Pe3yiIbTaThl, BKIIOYAIOT OCBOCHHBIC OOYUYAIONIMMUCS MEXKIPEJAMETHBIC MOHITHS M YHHUBEpCAJbHBIE Y4eOHBIC NICHCTBHSA
(peryJaTUBHBIE, 103HABATEIbHbIC, KOMMYHHMKATHBHBIC).

PerynstusHbie YY ]|

1. VYMeHHe CaMOCTOSTENBHO OIpENesATh Leau OOydeHMs, CTaBUTh W (OPMYJIMPOBaTh HOBBIE 3aJaud B ydeOe U I03HaBaTEIbHOM
neaTenbHOCTH. OOYyqaromMNiCs CMOXKET:

® aHAJIM3UPOBATh CYLIECTBYIOIIME U IIJITAHUPOBATh Oyaylie 00pa3oBaTe/IbHbIE PE3YIbTaThl;

® IEHTU(PULIUPOBATH COOCTBEHHBIE ITPOOIEMBI M ONPEAEIATH [NIABHYIO IPOOIIeMYy;

® BBIJBUIaTh BEPCUM peLICHUs TPOOIeMbl, (OPMYJINPOBATh TUIIOTE3bI, IPEABOCXUIIATE KOHEUHBIN pe3ysIbTarT;

® CTaBUTH LIEJb JIEATEIBHOCTH HA OCHOBE OIIPEIeIEHHOM TPOOIEMBI U CYLIECTBYIOIINX BO3MOXKHOCTEH;

e (opmynupoBaTh yueOHbIE 33/1a4M KAK LIaru JOCTHKEHUS OCTaBJIEHHOHN 1IeTH e TeIbHOCTH;

2. YMeHHME caMOCTOSITEIbHO IUIAHUPOBATh IYTH JOCTHXKEHMs IieJieil, B TOM 4YHcJe allbTepHAaTHBHbIC, OCO3HAHHO BBIOMpaTh HauboJjee
3¢ dEeKTUBHBIE CITOCOOBI pelIeHUs YIeOHBIX U TTO3HABATENbHBIX 3a/1a4. OOydJaronuiics CMOXKET:

® OIIpeaesATh HEOOXOAUMBbIE IeHCTBHE(s]) B COOTBETCTBUM € y4eOHOW U MO3HABATEIbHON 3a7aueil U COCTABIAThH AJTOPUTM UX BBIIOJIHEHHUS;

e 00O0CHOBBIBATh U OCYIIECTBIISATH BBIOOP Hanbouee 3h(HheKTUBHBIX CIIOCOOOB pelIeHUsT yIeOHBIX U MO3HABATEIBHBIX 3a7ay;
OIIPENIeNATH/HaX0IUTh, B TOM YHCJIE U3 MIPEIOKEHHBIX BAPHAHTOB, YCIOBUS JJISl BBITOJHEHNS y4eOHOM 1 TTO3HABATEILHON 33/1a4H;
BBIOMPATH U3 MPEATIOKECHHBIX BAPUAHTOB M CAMOCTOATEIBHO UCKATh CPEICTBA/PECYPCHI ISl pEIICHUS 3a1a41/ JOCTHXKEHUS 1IEJIH ;

COCTABIISATH TUIAH PEIICHHSI TPOOIEMBI (BBITIOTHEHHUS TIPOEKTA, TIPOBEICHHS UCCIICAOBAHMS);
OTIPENIeNIATh TIOTEHIIMATBHBIEC 3aTPYAHEHUS NP pEIIeHIH Y4eOHOM U TTO3HAaBaTeIbHOW 3a7]aui M HAXOJIUTh CPEJICTBA IS UX YCTPAHEHHUS;
OIMCBIBATH CBOW OMBIT, OpOPMIISS ero I Mepefadd APYTHM JIIOISM B BHJE TEXHOJIOTHH PEUICHUS MPAKTUYECKUX 33134 ONpPEIeNICHHOTO

KJ1acca,
® [UIAHUPOBATh U KOPPEKTUPOBATH CBOIO MHANBUAYAIbHYIO 00pa30BaTeIbHYIO TPAEKTOPHUIO.

3. YMeHHEe COOTHOCUTh CBOM JIEHCTBUS C IUIAHUPYEMBIMH pE3yJbTaTaMH, OCYIIECTBIATH KOHTPOJb CBOEH JAEATEIbHOCTH B IpOILECCE
JOCTHXKEHHS pe3yibTaTa, ONMpeNeNsTh CIOoCOObI JAEWCTBUN B paMKaX MPEANIOKEHHBIX YCIOBUN W TpeOOBaHUM, KOPPEKTUPOBATH CBOW JCHCTBUS B
COOTBETCTBHUH C U3MEHsoIEeN s cuTyanuei. OOyJaronuicss CMOXKeT:

e OMpeensTh COBMECTHO C TEAaroroM W CBEPCTHUKAMH KPUTEPHUM IUTAHUPYEMBIX Pe3yNbTAaTOB U KPUTEPUU OLEHKU CBOCH yueOHOU
NESTENbHOCTH;

® CHCTEeMAaTHU3MPOBaTh (B TOM UHCIIE€ BHIOMPATh MPUOPUTETHBIE) KPUTEPUH INIAHUPYEMBIX PE3YyIbTATOB U OLIEHKU CBOEH N1€ATEIbHOCTH;

e 0oTOMpaTb MHCTPYMEHTHI [UIsl OLIEHHMBAaHUS CBOEH NEATEIbHOCTH, OCYIIECTBISTH CAMOKOHTPOJb CBOEH NeATEeIbHOCTH B paMKax
MPEAVIOKEHHBIX YCIOBUN U TPEOOBAHMIA;

® OIIEHUBATH CBOIO JCSATEIBHOCTh, APTYMEHTUPYS IPUUUHBI TIOCTUKEHUS WIH OTCYTCTBUS IUIAHUPYEMOTO PE3YJIbTATa;

® HAXOJWTh JOCTATOYHBIC CPEJICTBA JUIS BHIMOJTHEHUS YIEOHBIX NEHCTBUI B U3MEHSIONICIHCS CUTYallud W/ WU IPU OTCYTCTBUU MJIAHUPYEMOTO
pe3ynbTaTa;

e paboTasi MO CBOEMY IUIaHy, BHOCHTh KOPPEKTHBBI B TEKYIIYIO JEATEIHHOCTh Ha OCHOBE aHaM3a M3MEHEHWH CUTyallud I MOTy4eHUs
3aIJIaHUPOBAHHBIX XaPAKTEPUCTUK MTPOYKTA/PE3ynbTarTa;

® CBEpSTh CBOU JCUCTBHUS C LENbIO U, TPU HEOOXOIUMOCTH, UCIIPABIISATH OIIMOKU CAMOCTOSITEIIBLHO.

4. YMeHWHe OllCHUBATh MPABIIBHOCTD BBHITTOTHEHHS yUeOHOM 3a7a4u, COOCTBEHHBIE BO3MOKHOCTH €€ perteHus. OOyJaronuics CMOXKET:



® OIpEaeNsATh KPUTEPUU MPABIIIBHOCTU (KOPPEKTHOCTH) BBITIOJIHEHHSI yueOHO 3a1auu;

® aHAJIM3UPOBATh U OOOCHOBHIBATH IPUMEHEHHE COOTBETCTBYIOLIETO HHCTPYMEHTApHUs AJIs BBIIIOJHEHUs yuyeOHOM 3aauu;

e CBOOOJHO I0JIb30BaThCA BBIPAOOTAHHBIMM KPUTEPUSIMU OLIEHKM M CAMOOLCHKH, MCXOJS M3 LEeNM M HMMEIOLIMXCS CPEACTB, pas3iuyas
pe3yiabTaT ¥ CIOCOOBI IEHCTBHUIA,

® OLCHUBATh MPOJIYKT CBOCH AEATENBHOCTH IO 33JaHHBIM /WM CAMOCTOSTEIBHO OIpPEICICHHBIM KPUTEPUSIM B COOTBETCTBUU C LIEJBIO
NeSITENIbHOCTH;

e 00OCHOBBIBaTh JOCTHKUMOCTb II€JIM BBHIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKM CBOUX BHYTPEHHUX PECYpPCOB U JIOCTYIHBIX BHEILIHHX
pecypcos;

e (UKCUPOBATH U AHATU3UPOBATH JUHAMHUKY COOCTBEHHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB.

5. Brnamenue ocHOBaMH CaMOKOHTPOJIS, CaMOOLICGHKW, TPHUHATHS PEUICHHH W OCYHIECTBICHHS OCO3HAHHOTO BBIOOpa B YUEOHOH W
1o3HaBarTenbHOM. OOyyaroUMics CMOXKET:

e Ha0IIONATh M AHAM3UPOBATH COOCTBEHHYIO YUEOHYIO U TIO3HABATENIFHYIO JCATEIBHOCTD U ACATEIBHOCTD APYTrUX 00yUJaromIMuXCs B IPOLIecce
B3aUMOIIPOBEPKU;

® COOTHOCUTH pPEaJIbHBIE U IUIAHUPYEMbIE PE3YJIbTAaThl HHAUBUAYAIbHON 00pa30BaTeIbHON NEATEIbHOCTH U JIEJ1aTh BBIBOIBI;

® [IPUHMMATH pPElICHUE B YUEOHOMN CUTyallMl U HECTH 3@ HETO OTBETCTBEHHOCTB;

® CaMOCTOSITENIbHO OIPENEIATh IPUUYMHBI CBOETO YCIIEXa WK HeyclieXxa U HaXOAUTh CIIOCOOBI BHIXO/A U3 CUTYAllUH HEYCIIeXa;

® JIEMOHCTPUPOBATh HPUEMBI PEryISLUUU MCUXO(U3HOIOTHUECKUX/ SMOIMOHANBHBIX COCTOSIHMM JJIs1 JOCTHMXKEHHS 3(p¢eKTa yCHOKOEHUs
(ycTpaHeHUsT SMOLMOHAIBHOM HaNpsyKEHHOCTH), 3(QeKxTa BocCTaHOBIEHMs (OciabiieHuss MpOsBIEHUN yTOMIIEHUs), 3(QeKxTa axTUBU3ALUN
(MOBBILIEHUS ICUXO(PU3HOIOTHYECKON PEaKTUBHOCTH).

ITo3naBaresibHbIe YY ][

6. VYMmeHue ompeAensATb MOHATHs, CO3AaBaTh OOOOIIEHUs, YCTaHABIMBATh AHAJIOIMH, KJIacCU(UIMPOBATh, CAMOCTOSATEIBHO BHIOMPATH
OCHOBaHUS U KpUTEpUU IJi KiacCU(UKALUY, YCTaHABIUBATh NPUUMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKOE PACCYX ACHHUE, YMO3aKIIOUEeHNE
(MHOYKTUBHOE, 1€IYKTUBHOE, 110 aHAJIOTHH) U JeNIaTh BbIBOJIbL. OOyUaromMics CMOXKET:

e 11010MpATh CJIOBA, COMOAYMHEHHbBIE KJIIOYEBOMY CIIOBY, ONPEAEIISAIONINE €r0 MPU3HAKN U CBOMCTBA;

® BBHICTpAUBATh JIOTUYECKYIO IIEMOYKY, COCTOSMIYIO U3 KIIFOUEBOI'O CJIOBA M COMOIYMHEHHBIX EMY CIIOB;

® BbIIEATH OOIIMIA MPU3HAK ABYX WJIM HECKOJIBKUX MPEIMETOB WU SIBJICHUM U OOBSACHATH UX CXOZCTBO;

e O00BEOUHATH MPEAMETHl M SBICHHUS B TPYNNBI 10 OMNpEAETICHHbIM IpPHU3HAKaM, CPaBHMUBATh, KiaccHU(UUIUpOBaTh W 0000maTh (akThl U
SIBJICHUS;

® BBIIETATH SIBJICHHUE U3 OOILIEro psjia APYTrux sIBICHUM;

® OMNpeensiTh 00CTOSTENbCTBA, KOTOPHIE MPEANIECTBOBAIM BO3HUKHOBEHHIO CBSA3M MEXIY SIBICHUSIMH, U3 ATHX OOCTOSTENLCTB BBIICNATH
OTIpe/IETISIONINE, CIIOCOOHBIE OBITH MPUUUHON JAHHOTO SIBJICHUS, BHISBIISATH IPUYUHBI U CIIEACTBUS SIBICHUN;

® CTPOUTH PacCyXJEHHE OT OOIIMX 3aKOHOMEPHOCTEH K YACTHBIM SIBJICHUSM M OT YaCTHBIX SIBJIEHUH K OOIIMM 3aKOHOMEPHOCTSM;

® CTPOUTH PacCyXJICHHE HAa OCHOBE CPAaBHEHMS MIPEIMETOB U SBJICHH, BBIACISASA IPU 3TOM OOIIHE TPU3HAKH;

® y3j1araTh NOJYYECHHYIO HH(OPMAIIHIO, MHTEPIPETHPYS €€ B KOHTEKCTE pelIaeMoil 3a/1auu;

® CaMOCTOSITEJIBHO YKa3blBaTh Ha MH(OPMALUIO, HYXJAIOLIYIOCA B IIPOBEPKE, MpeagaraTb U MPUMEHATh CIOCO0 MPOBEPKU JOCTOBEPHOCTH
nH(popManuu;

e BepOaTU30BaTh YMOLMOHAIBHOE BIIEYATICHNE, OKa3aHHOE Ha HEr0 HCTOUHHKOM;



® OOBSCHATH SBJICHUS, NPOLECCHl, CBS3M W OTHOLICHMS, BBIBISAEMBIE B XOJI€ ITO3HABATENBHOW W HCCIEAOBATEIBCKOW MESATEIHLHOCTH
(TpUBOIUTH OOBSICHEHUE C U3MEHEHHEM (POPMBI IIPEICTABIICHUS; OOBSACHATD, ETATU3UPYS WJIH 0000111as1; OOBSICHATH C 3aJJaHHON TOYKH 3PCHHS ),

® BBIABIATH U HA3bIBATh NPUYHHBI COOBITHS, SBJICHUSA, B TOM YHCIIE BO3MOXKHbIE / Hanbosee BepOSTHBIE MPUYUHBI, BO3MOYKHbIE TIOCIIECTBHS
3aJJaHHOM MPUYUHBI, CAMOCTOSATEIBHO OCYIIECTBIISISI IPUYUHHO-CIICICTBEHHBIN aHAIN3;

e JenaTh BBIBOJ HA OCHOBE KPUTHUECKOIO aHallM3a pPa3HbIX TOYEK 3PEHHUs, MOATBEPKIaTh BBIBOJ COOCTBEHHOM apryMeHTalMed Wid
CaMOCTOSITENILHO MOJTYYEHHBIMU TaHHBIMH.

7. YMmeHue co3laBaTh, IPUMEHSTh W MPEOOPa30BHIBATH 3HAKW M CHUMBOJIBI, MOJCIH W CXEMBI JJIsl peIIeHUs Y4eOHBIX M TO3HABATEIbHBIX
3amad. O0yJaromuicst CMOXKET:

e 0003HaYaTh CUMBOJIOM M 3HAKOM MPEAMET H/UJIH SIBICHHE;
OTIPENIENIATH JIOTUYECKHE CBSI3U MEXKAY IMPEIMETaMH W/WIIH SBICHUSMH, 0003HAYATh TAHHBIE JIOTHYECKUE CBSI3M C IOMOIIBIO 3HAKOB B CXEME;
cOo3/1aBaTh a0CTPAKTHBIN WM peabHBIN 00pa3 mpeaMeTa U/ UK sIBIICHHS,
CTPOUTH MOJICIIE/CXEMY Ha OCHOBE YCIIOBHM 33JIa4¥ W/HITU Crioco0a ee pericHus;

e co3maBaTh BepOanbHBIC, BEHIECTBEHHbIE U WH(GOPMAIMOHHBIE MOJETH C BBIICICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK OO0bEeKTa s
orpezeneHus crnocoda pemeHus 3aa4n B COOTBETCTBUU C CUTYyalIUeH;

e TIpeoOpa30BHIBATH MOJIEIU C LIENBIO BBISBICHUS OOIINX 3aKOHOB, ONPEIEIISIONINX JAHHYIO TPEIMETHYIO 00J1acTh;

® TIEPEBOJIUTH CIIOKHYIO TIO0 COCTaBy (MHOTOACIEKTHYI0) HHGOpMAIHMIO U3 Trpadudyeckoro win (OpMaIHM30BaHHOTO (CHMBOJIBHOTO)
MIPEACTABJICHUS B TEKCTOBOE, M1 HA00OPOT;

® CTPOUTH CXEMY, aJITOPUTM JAEHCTBHS, UCIIPABIATH WM BOCCTAHABINBATh HEM3BECTHBIN paHee aJlTOPUTM Ha OCHOBE MMEIOLIErocs 3HaHUs 00
00BEKTE, K KOTOPOMY NPUMEHSETCS aJITOPUTM;

® CTPOUTH JIOKA3aTeIbCTBO: PSIMOE, KOCBEHHOE, OT IIPOTHBHOTO;

® aHaTM3UPOBATH/pe(PIEKCUPOBATH OMBIT Pa3pabOTKU U pealn3alnuu y9eOHOro MpOoeKTa, UCCIEOBAHUS (TEOPETHUECKOT0, IMITUPHUUECKOT0) Ha
OCHOBE IMPEUI0KEHHON POOIEeMHOM CUTYaIH, TOCTABICHHOM 1EeJTN W/WJIM 3aJaHHBIX KPUTEPUEB OLIEHKHU MPOJIyKTa/pe3ysbTara.

8. CwmpicnoBoe ureHue. OOy4Jaromuics CMOXKeT:
HaXO/UTh B TEKCTE TpeOyeMyro MH(OpMaIHio (B COOTBETCTBUU C LIEISIMU CBOEH JI€ATEILHOCTH);
OPHEHTUPOBATHCS B COJCPKAHUU TEKCTa, IOHUMATh IIEJIOCTHBIN CMBICT TEKCTa, CTPYKTYPHPOBATh TEKCT;
yCTaHaBJIMBATh B3aUMOCBS3b ONMCAHHBIX B TEKCTE COOBITHH, SBJICHUH, TPOLIECCOB,;
PE3IOMUPOBATh INIABHYIO UCIO TEKCTA;

e 1peoOpa3oBBIBATH TEKCT, «IIEPEBOJI» €0 B JAPYIYI0 MOAAIBHOCTb, HHTEPIPETUPOBATh TEKCT (XYI0)KECTBEHHbBIM M HEXYI0XKECTBEHHBINH —
y4eOHBIH, HAy4HO-TIOMYJISIPHBIN, HH(OPMAIIMOHHBIH, TeKCT non-fiction);

® KPHUTHYECKH OIICHUBATH COJIEpIKaHHUE U POpPMY TEKCTa.

9. ®opmHpoBaHHE U PA3BUTHE HKOJOTHUYECKOTO MBIIUICHHUS, YMEHHE NMPUMEHATh €ro B MO3HABATEIbHOM, KOMMYHUKATUBHOW, COLMATbHOMN
MPaKTHUKE U MpodeccuoHabHOM opueHTaul. OOyUJaromics CMOXKET:

® OMpeeNsaTh CBOE OTHOLICHHE K MPUPOIHON CPee;
aHAJIM3UPOBATH BIMSHHUE YKOJOTHUECKUX (PAaKTOPOB HA Cpely OOUTAHUS KUBBIX OPraHU3MOB;
MIPOTHO3UPOBATh U3MEHEHHSI CUTYAIIMH IIPU CMEHE JICHCTBHS OJHOTO (paKTopa Ha JeiicTBUE IPYroro GpakTopa;
pacrpoCTpaHsATh SKOJIOTUYECKUE 3HAHUS U yIaCTBOBATh B MPAKTUYECKHX JIENIax I10 3alUTe OKPYKAIOLICH Cpebl;
BBIPA)XaTh CBOE OTHOULICHUE K TIPUPO/IE Yepe3 PUCYHKHU, COUNHEHHSI, MOJEIN, IPOEKTHBIE PaOOTHI.



10. Pa3BuTue MOTHMBalMM K OBJAJCHHUIO KYJIbTYpOW aKTHBHOTO HCIOJB30BAHHUS CIOBAaped M APYrUX MOUCKOBBIX cucTeM. OOydaromuiics
CMOJKET:

L4 OIIPCACIIATH HCO6XOI[I/IMBIG KIIFOYCBBIC ITIOMCKOBBIC CJIOBA U 3aIIPOCHI;
° OCYLICCTBJIATH B3aI/IMO,Z[eI>'ICTBI/Ie C JJICKTPOHHBIMU ITOMCKOBBIMH CUCTEMaMHU, CJIOBAPSAMHU,
° (bOpMI/IpOBaTB MHOXCCTBCHHYIO BBI60pKy N3 ITIOUCKOBBIX HCTOYHUKOB AJIsA OG’BGKTI/IBI/ISaHI/II/I PE3YIbTATOB IIOMUCKA,

® COOTHOCHTB IIOJIyYEHHBIE PE3YJIbTAThl IOUCKA CO CBOECH JEATEIBHOCTBIO.

KommynukatuBubie YY /|

11.  VYmeHue opraHu3oBbIBaTH Y4eOHOE COTPYJHHYECTBO W COBMECTHYIO JEATENBHOCTh C YYMTEIEM W CBEPCTHUKAaMH; paboTaTh
UHAMBUIYAJIBHO W B TpYIIE: HaXOoAuTh oOllee pelleHHue U paspeniatb KOH(MIMKTBI HAa OCHOBE COIVIACOBAHMS IMO3UMLUI M ydyeTa HHTEPECOB;
(dbopMynHpOBaTh, APTYMEHTUPOBATH U OTCTaMBATh CBOE€ MHEHHE. OOyJarOIUIACS CMOXKET:

® ONpPEIENATh BO3MOXHBIE POJIM B COBMECTHOM AEATEIbHOCTH;

® UIpaTh ONPEICICHHYIO POJIb B COBMECTHOM AEATEIBHOCTH;

® [IPUHUMATbH MO3MLHUIO COOECETHUKA, TIOHUMAs TTO3ULUIO JIPYTOro,
pa3auyath B €ro peuu: MHEHHE (TOUYKY 3pEHHUs), 10Ka3aTEeIbCTBO (APryMEHTHI), (PaKThl; TUIIOTE3bl, AKCUOMBI, TEOPUH;

® OIpEAEIATh CBOM JEHCTBUSA U IEHCTBUS IIApTHEPA, KOTOPBIE
CIOCOOCTBOBAJIM WJIM IPENSATCTBOBAIN MPOAYKTUBHONH KOMMYHUKALIUY;

® CTPOMTH INO3UTHBHBIE OTHOLLIEHUS B IpoOIlecce yueOHOW U ITO3HABATEIbHOM
NeSITENIbHOCTH;

® KOPpPEKTHO U apryMEHTHUPOBAHHO OTCTAauBaTh CBOIO TOUKY 3PEHUS, B
JMCKYCCHM YMETh BBIJIBUTATh KOHTPAPTYMEHTHI, epepazupoBaTh CBOIO MBICIb (BJIaJeHHE MEXaHU3MOM SKBUBAJIIEHTHBIX 3aMEH);

® KPUTHYECKU OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM
MPU3HABATH OMIMOOYHOCTH CBOET0 MHEHHUS (€CJIM OHO TAaKOBO) U KOPPEKTUPOBATH €T0;

e pejasaraTh aJbTEPHATUBHOE PELIeHNE B KOH(DIUKTHON CUTYallUH;

®  BBIJIEJATH OOIIYIO TOUKY 3PEHUS B IUCKYCCUHU;

® JIOrOBapHBaThCS O MPaBUIJIAX U BONPOCAX ik OOCYKJICHHS B COOTBETCTBUU

C IOCTABJICHHOM Iepe] IPYIION 3a1auen;
® OpraHu30BBIBATH YUeOHOE B3aUMO/IeHCTBUE B rpymIe (OMpeaessaTs oommue
LIEJIH, PACTIPEAETATH POJIU, JOTOBAPUBATHCS IPYT C IPYIOM U T. [1.);

® yCTpaHATh B paMKax JHajiora pa3pbIBbl B KOMMYHHUKALMU, 00YCIOBIEHHBIE
HEMOHUMAaHHUEM/HETIPUATHEM CO CTOPOHBI co0eceHNKa 3a7au, GOpMbI HITU COJEP>KaHUS AUAaJIora.

12.  VYMeHHe OCO3HAaHHO HCIOJb30BaTh PEYEBBIE CPEACTBA B COOTBETCTBUU C 3aJauyell KOMMYHUKALIMM JJISl BBIPDAKEHUS CBOUX YYBCTB,
MBICTIEHl W MOTpeOHOCTEH JUIsl TUIAHWPOBAHUS M PETYJSIUU CBOEH AESITENbHOCTH; BIIAJIEHUE YCTHOM M IMHUCBMEHHOM pedyblo, MOHOJOTHYECKOM
KOHTEKCTHOW peubto. OOy4aronuiics CMOXKET:

® OIpeaeIATh 331a4y KOMMYHHMKAIIUK U B COOTBETCTBUU C HEH OTOMPATh PEYEBHIE CPEJICTBA;

e 0OTOMpATh U KCIOJIb30BaTh PEUEBBIE CPEACTBA B MPOLIECCE KOMMYHUKALMU C APYTUMH JIOABMU (JIMAJIOT B Mape, B MaJIOW IpyIIe U T. 1.);

® TMpEJCTaBIATh B YCTHOW MM TUCBMEHHON (hOpMe pa3BEepHYTHIHN TIaH COOCTBEHHOM JCATEIHHOCTH,

e Co0M0aTh HOPMBI IIYOJUYHOM peun, periaMeHT B MOHOJIOTE U TUCKYCCUHU B COOTBETCTBUU C KOMMYHUKAaTUBHOM 3a7auei;



® BBHICKA3bIBaTh M 0OOCHOBBIBATH MHEHUE (CYXKJIEHUE) U 3alpallliBaTh MHEHHUE MMAPTHEPA B paMKaXx JIUaora,

® [IPUHHUMATH PELICHUE B XOJI€ AUAJIOTa U COTJIACOBBIBATH €r0 C COOECETHUKOM;

® C03/1aBaTh MHCbMEHHBIEC «KIUIITUPOBAHHBIE» U OPUTHHAIbHBIEC TEKCTHI C UCIIOIb30BaHHEM HEOOXOIMMBIX PEUEBBIX CPECTB;

® UCIOJIB30BaTh BepOaibHbIE CPECTBA (CPEICTBA JJOTHUYECKON CBS3H) JUISI BHIJCIICHUSI CMBICTIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

® UCIOJIB30BaTh HEeBepOaIbHbIE CPEACTBA WU HATJISIIHBIE MaTepHallbl, TOATOTOBICHHbIE/OTOOpAHHBIE MTOJI PYKOBOJICTBOM YUUTEIIS;

e JenaTh OLIEHOYHBIN BBIBOJA O JOCTHKEHHU LENH KOMMYHHMKAIIMM HETOCPEJICTBEHHO MOCIE 3aBEPIICHUS KOMMYHUKATHUBHOIO KOHTAaKTa W
00OCHOBBIBATh €TO.

13.  ®opmupoBaHHUE U Pa3BUTHE KOMIETCHTHOCTH B 00JIACTH HCIIOIH30BaHMS MH()OPMAIIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHH (J1anee —
HKT). OGy4darommiicss CMOXET:

e [IeJICHAIIPABJICHHO MCKaTh U UCIOJIb30BaTh MH(GOPMAIIMOHHBIE PECYpChl, HEOOXOIUMBIC I PEIICHUs] YUeOHBIX M MPAKTHUYECKUX 3a/ad C
nomouipsto cpeacts UKT;

e BEIOHMpATh, CTPOUTH M HCIIOJIB30BATh aJICKBATHYI0 MH()DOPMAIMOHHYIO MOJENb IS TIepeayd CBOUX MBICICH CPEJCTBAMH €CTECTBEHHBIX U
(hOpMaTbHBIX SI3LIKOB B COOTBETCTBUU C YCIOBHSIMH KOMMYHHKAIUY;

® BbHIICTATH HH(POPMAIIMOHHBIN acMeKT 3a/1a4uu, ONIEpUPOBATH JAHHBIMU, UCIIOJIb30BATh MOJIETb PEIICHHUS 3a/1a4H;

® UCIOJB30BaTh KOMITBIOTEPHBIC TEXHOJIOTHH (BKJIIOYasi BEIOOp aeKBATHBIX 3aJaue MHCTPYMEHTAIbHBIX MPOTrPAMMHO-AMNMAPATHBIX CPEACTB U
CEpBUCOB) AJIsl pelieHuss WH(OOPMALMOHHBIX ¥ KOMMYHUKAIMOHHBIX y4eOHBIX 3a/7a4, B TOM YHUCJIE: BBIYMCICHUE, HAMMCAHUE MUCEM, COYMHECHHIA,
JOKJIaJI0B, pedepaToB, CO3aHNe PE3eHTALNN | Jp.;

® UCIOJB30BaTh UHGOPMAIUIO C YIETOM ITHUECKUX U MPABOBBIX HOPM;

e co3daBaTh MH(OPMAIIMOHHBIE PECYPCHl PAa3HOTO TUMA M JUIsl Pa3HBIX ayJuTOpUH, cOOM0AaTh MH(DOPMAIMOHHYIO TUTHEHY WM TpaBuia
MH(POPMAIIMOHHOH 0€30MacHOCTH.

IIpeameTHbIe pe3yabTaThI
H3zyuenue npeomemmnoit oonracmu "Mamemamuxa u ungpopmamuxa' 0onxicno ovecnevump:

OCO3HaHWE 3HAYCHHS] MATEMATHUKN U HHPOPMATUKHU B TIOBCETHEBHOM KU3HU YeNIOBEKa; (POPMUPOBAHKE MPEACTABICHUN O COLIUATBHBIX, KYIbTYPHBIX U
HMCTOPHYECKUX (PaKTOpax CTAHOBJICHHUS MAaTEMAaTHUIECKON HAYKH;

IOHUMAaHHC POJIN I/IH(l)OpMaI_II/IOHHBIX nponeccoB B COBPpEMCHHOM MUPC,

(bOpMI/IpOBaHI/Ie HpeI[CTaBJICHI/Iﬁ O MaTCMAaTHKE KakK 4aCTu O6IJ.IC‘-I€J'IOBC‘-ICCKOI>1 KYJbTYpPbI, YHUBCPCAJIbHOM SA3BIKC HAYKHU, ITO3BOJIAIOIICM OIMMUCBLIBATH U
HU3y4aTh pCaJIbHBIC ITPOLCCCHI U SABJICHUA.

B pesynbprare nzydenus npeaMeTHon oonactu "MatemaTuka u nHpopMaTruka" oOydaroniuecs: pa3BUBaIOT JOTUYECKOE U MAaTEMATHYECKOE MBIIIIJICHUE,
MMOJIy4aroT MPCACTAaBJICHUC O MATCMATHUYCCKUX MOACIIAX; OBJIAACBAIOT MATCMATUICCKUMU PACCYKIACHUAMU,; YHATCA IPUMCHATL MAaTCMAaTUUCCKHC
3HAHUSA MIPU PEIICHUN PA3IMYHBIX 33/1a4 U OLEHUBATh MOJyYEHHBIE PEe3YyIbTaThl; OBJIAJICBAIOT YMEHUSAMHU pellIeHUs] y4eOHbIX 3a/1a4; pa3BUBAIOT
MAaTCMAaTUUYCCKYIO UHTYUILIUTIO, ITOJYYAOT MPCACTABJICHUC 06 OCHOBHBIX I/IH(bOpMaL[I/IOHHBIX nponeccax B pCaJIbHbIX CUTyallUAgX.



Ilpeomemmnoie pesynomamut uzyuenus npeomemos «Mamemamuxa. Anzeopa. I'eomempusn» Ha ypoeHe 0CHOGHO20 00ue20 00PA308AHUA O0IHCHDYL
ompasicamu:

1) popmuposanue npedcmasgnenuti o mamemamure Kaxk 0 Memooe NO3HAHUsL 0elCME8UMENbHOCHU, NO360JIAI0WEM ONUCLIBAMb U U3VUAMb PealbHble
npoyeccol U AGNEHUL:

0CO3HaHUe poau mamemamuxu 6 passumuu Poccuu u mupa;

B03MOIICHOCIb NPUBECIU NPUMEPDL U3 OMEYECMBEHHOU U 8CEMUPHOU UCMOPUU MATNEMANUYECKUX OMKPLLMUL U UX A8MOPO8;

2) pazeumue ymeruti pabomamau ¢ y4eOHbIM MAMeMamuyecKum meKcmom (AHaIu3supo8ams, U3eieKams HeooX00UuMy0 uHpopmayuio), mouHo u
2PAMOMHO 8bIPANCAMb CEOU MBICAU C NPUMEHEHUEM MAMeMamu4eckol mepmMuHoI0SUY U CUMBOIUKY, NPOBOOUMb KIACCUDUKAYUU, T02UYECKUE

06OCH06GHM}Z, 00KA3amMelbCmea Mamemamuyeckux ymeepsfcdeHuﬁ:

onepupoeanue NOHAMUAMU. MHOMNCECNBO0, IJEMERM MHOIHCeCcnea, nOdMHOJfC@CWl@O, l’lpuHadJleDfCHOCI’nb, Haxooicoenue nepecevyerus, 0bveounenus
NOOMHOICECMBA 8 npocmeﬁmux cumyayusx,

PeUleHuUe CroHCeNTHblX 3a0ay PA3HbIX MUNoOe6 Ha e6ce apuquemulleCKue dedcm@uﬂ;
npumeHernue cnocoba noucka peuleHus 361061’{1/1, 68 KOmopom paccyofcdeﬁue cmpoumcst on YyCiloeus K mpe606aHuro uiu om mp€606'aH1/lﬂ K yciosur,

cocmaesjlieHue niana peuerus 3adaqu, gvloenenue Smanoe ee PeuLeHUs, unmepnpemayusl 6bl4UCIUNMENIbHbLX pe3)lbmamoes 6 361061116, uccneoosanue
NOJIYYEHHO20 pelerus 3610(1"114,'

HaxooicoeHue npoyerma on 4ucja, yucjia no npoyeHmy om Heco, HaxoocoeHus npoyerHmHo2c0 OmHouerue 06)/)6 yucei, HaAxoHcOeHUs NpoOYEeRmMHoco
CHUJICEHUA UTITU NPOUEHIMHO20 NOBbIULEHUA 6ETUYUHDBL,

Ppeuterue jlocudecKkux 3(1001!,'

3) paseumue npe()cmaeﬂeuuﬁ O HYUCiie U HUCN06blX cucmemax ont HamypalbHblx 00 OelicmeumenbHbixX yucei, o61a0enue HA8bIKaAMU YCmMHbLX,
NUCbMEHRHBLX, UHCMPYMEHMATIbHbIX BLIYUCTCHUILL:

onepupoeanue NOHAMUAMU: HAMYPATbHOE YUCTLO, Yeloe YUCTO0, 0ObIKHOBEHHAS Opobb, 0ecamuynas Opodb, CMEUWanHoe Yucio, payuoHaibHoe Yucio,
HUPPALMOHAIIBHOE YHCIIO;

UCNONIBL308AHUE CEOUCMEA YUCET U 3AKOHO8 apuquemuttecxux onepab;uﬁ C yuciamu npu 6blnojiHeHuu 6blltI/tC]l€HI/lI/7,'

ucnoIv308anue npuzHarkos oeaumocmu Ha 2, 5, 3, 9, 10 npu evinonneruu ebluucienuti u peueHuu 3a0ay,



6blNOJIHEHUE OKPY2NeHUs YUcel 6 coomeemcemeuu ¢ npasuilamu,

CpasHeHue yucei,

OLCHUBAHHNEC 3HAYCHU A KBAAPATHOI'O KOPHS U3 MOJIOKUTCIBHOI'O LEJIOro Ynucia,

4) OBJIAICHUC CUMBOJIbHBIM A3BIKOM anre6pbl, IIpruEMaMH BBIIIOJTHEHUSA TOXKIACCTBECHHBIX Hp606paSOBaHI/Iﬁ BBIan(CHHﬁ, pPEIICHUA ypaBHeHI/Iﬁ, CHUCTEM
ypaBHeHI/If/'I, HCPABCHCTB U CUCTEM HCPABCHCTB, YMCHHA MOACIIMPOBATL PCAJIbHBIC CUTYallN Ha A3bIKC EUII‘GprI, HCCICA0BATh NMOCTPOCHHBIC MOICIIN C

UCIIOJIb30BaHUEM ammapara anreOpbl, HHTEpIPETUPOBATh MTOJIYYECHHBIH pe3yNbTar:

BbINOJIHEHUE HECTIOINCHbIX npeo6pa3oeaHu1J 0151 8LIYUCTICHUA 3HAYCHUU YUCTOBbLX 6blpClJfC€HM12, codepofcau;ux CMeENneHu ¢ HamypajlbHblIM noKasamejlem,
CTCIICHU C LCJIBIM OTPHULATCIBHBIM ITOKA3aTCIICM;

6blNOJIHEHUE HECIIOHCHbIX npeo6pa306aHuﬁ yeiblx, I[pO6HO panuoOHaJIbHBIX 6blpCZDfC€HZ/lZ/lV n BI)Ipa)KeHI/Iﬁ C KBaJIpaTHbBIMH KOPHAMHU; PACKPbIBATH CKO6KI/I,
INpUBOJAUTDH HO,Z[O6HLIC cJiaracMabIC, MCIIOJIb30BaTh (1)OpMy.]'IBI COKpPAICHHOI'O YMHOKCHU,

pellIeHre JIMHEWHBIX U KBaJPaTHBIX YpaBHEHUN U HEPABEHCTB, YPABHEHUN U HEPABEHCTB CBOJASIILIMXCS K JIMHEHHBIM WM KBAJAPAaTHBIM, CUCTEM
ypaBHEHMUH U HEPABEHCTB, N300pakeHUE pEeIIEHU HEPaBEHCTB U UX CUCTEM Ha YHCIIOBOM MPsIMON;

5) OBJIaJICHHUC CHCTEMOM q)YHKI_II/IOHaJ'IBHLIX HOHHTHﬁ, Pa3BUTHEC YMCHUS UCIIOJIb30BATh (I)YHKHHOHaJILHO—Fpa(I)I/I"IeCKI/IC MMpEACTaBJIICHUSA UI PCIICHUA
PA3JIUYHBIX MATEMATUYCCKUX 3a4a4, JJIs OITMCaHUA U aHaJIM3a PCaJIbHbIX 3aBUCHMOCTCII:

onpedeﬂeuue NOJIOHCEHUA MOYKU no ee KoopduHamaM, KOOpauHCln’lbl MOYKU NO €€ NOJIOHCEeHUIO HA njilocKkocmu,

HaX0XIACHUC 110 Fpa(l)I/IKy 3HAYEHUH (bYHKHHH, obmactu OIIPCACIICHUS, MHOXKECTBA 3Ha‘leHHI>’I, Hyﬂeﬁ (I)YHKI_II/II/I, IMPOMCIKYTKOB 3HAKOIIOCTOSAHCTBA,
IMPOMEKYTKOB BO3paCTaHUA U y6I)IBaHI/I$I, HauOOIbIIEro U HaMMEHBIIIETO 3HAUCHUS q)YHKHI/II/I,

nocTpoeHue rpadrka TUHEHHON U KBapaTUIHON (yHKIUI;
orepupoBaHue Ha 0A30BOM YpOBHE NOHSTUSMHU: MTOCIEI0BATEIBHOCTD, apuMeTnyecKas: MporpeccHsi, FeOMeTpHUecKas IPOrpeccus;
HCIOJIb30BaHUE CBOMCTB JTMHEHHON M KBaAPATUYHON (QPYHKIIUI U UX TpaUKOB MIPH PELICHUHN 3aa4 U3 IPYTUX YUeOHBIX IPEIMETOB,;

6) osraoenue ceoMempudeCKUM A3blKOM, pa3zeumue yMEerusl ucnolb3o06anib €20 0151 ONUCAHUS npedmemoe OKpyotcarnweco mupa, paseumue
npocmpanHCmeerHblX npedcmaeﬂenud, u306pa3umeﬂbnblx yMeHuﬁ, HABBLIKOG ceomempudeckKkux nocmpoeHuﬁ:



onepuposanue NOHAMUAMU: Queypa, MouKa, Ompe3oK, NPAMAsl, 1y, TOMAHAS, Y20, MHO20Y20lbHUK, MPEY20NbHUK U YeMblPEXY20NbHUK,
NPAMOY20IbHUK U KAOPAM, OKPYACHOCIb U KPY2, NPAMOY20IbHbLI napaiieienuneo, Kyo, wap, uzobpasxcenue uzyuaemvix ueyp om pyKu u ¢
NOMOWbIO TUHEUKU U YUPKYILA,

BbINONHEHUE USMEPEeHUS ONUH, PACCMOAHUL, 8EIUYUH Y2ll08 C NOMOWbIO UHCIMPYMEHMOS Ol UBMEPEHU ONUH U Yel08;

7) dopMHpOBaHUE CUCTEMATUUYECKUX 3HAHUHN O TUIOCKUX (UTypax M UX CBOMCTBAX, MPEICTABICHHI O MPOCTEHUIIINX MPOCTPAHCTBEHHBIX TeNaxX;
pa3BUTHE YMEHUI MOJEIMPOBAaHUS PEATbHBIX CUTYyallui Ha SI3bIKE TEOMETPUH, UCCIIENO0BAHMS IOCTPOCHHON MOJIEH C UCIIOJIb30BaHUEM

reOMETPHUECKUX MTOHATUI U TEOpEM, armapara anreOpbl, pelIeHNs TeOMETPHUECKUX U MPAKTHUECKUX 3a/au:

orepupoBaHue Ha 6a30BOM YpOBHE NOHATUSAMU: PABEHCTBO (DUTYp, HApAIIICIIBHOCTD U MEPIEHAUKYISPHOCTh MPSAMBIX, YIJIBI MEXKY HIPSIMBIMHU,
NIEPIEHIUKYIISIP, HAKIIOHHAS, ITPOCKIUS;

MMPOBCACHUEC NOKA3aTCIbCTB B TCOMCTPUH,

OIICPpHUPOBAHUC HA 0a3oBOM YPOBHC IMOHATHUAMU: BEKTOP, CyMMa BEKTOPOB, IIPOU3BCACHNUEC BEKTOPA HA YUCJI0, KOOPAUHATHI HA IIJIOCKOCTH,

peuterue 3a0ay Ha HaAxoxcoeHue ceomempudecKux 6eludun (dﬂuHa u paccmosrue, eeiuduna yeida, I’ZJZOZMaab) no 06pa3uam uiu aieopumman;

8) OBJIaJICHHUC HpOCTeI\/’IH_II/IMI/I crocodoaMu MMPpEACTABJIICHHUA U aHAJIN3a CTATUCTHYCCKUX NAHHBIX; q)OpMPIpOBaHI/IC HpC,I[CTaBHeHI/Iﬁ O CTAaTUCTUYCCKUX
3aKOHOMCPHOCTSX B PCAJIbHOM MHUPC U O pPa3JINYHBIX crocobax ux HN3YUCHUA, O HpOCTefIHII/IX BEPOATHOCTHBLIX MOJACIIAX; Pa3BUTUC YMCHI/Iﬁ M3BJICKATh
I/IH(I)OpMaI_[I/IIO, MpEACTAaBJICHHYIO B Ta6J'II/II_[aX, Ha JuarpaMmax, rpa(bHKax, OMNMUCHIBATH U aHAJIU3UPOBATH MACCUBBI YUCJIOBBIX TAHHBIX C ITIOMOIIBIO
moAXOAAINX CTATUCTHUICCKUX XaPAKTCPUCTUK, UCITIO0JIb30BATh IOHUMAHUEC BEPOATHOCTHBIX CBOICTB OKpYyKaromux SIBIICHHI IIpU MMPUHATUA pGHIeHI/II\/JII
q)OpMI/IpOBaHI/Ie MNpEaACTaBJICHHUA O CTATUCTHYCCKUX XAPAKTCPUCTUKAX, BEPOATHOCTHU CHy‘lﬂfIHOFO CO6BITI/I$I;

peuicHuc HpOCTCﬁMHX KOM6I/IH8.TOpHBIX 3ajJa4d,

OMMPEACIICHUC OCHOBHBIX CTATUCTUUCCKUX XAPAKTCPHUCTUK YUCITOBBIX Ha60p0B;

OLCHUBAHHNEC U BBIYUCIICHUC BEPOATHOCTU COOBITHS B HpOCTCﬁMHX CIIy4asx,

HAJINYUEC NPEACTABIICHUA O POJIU MPAKTUYCCKU JOCTOBEPHBIX U MaJIOBEPOATHBIX CO6BITI/II‘/’I, 0 POJIM 3aKOHaA OOJIBIIINX YHCENT B MACCOBBIX SIBJICHUSAX

YMEHHE CPaBHUBATh OCHOBHBIE CTATUCTUYECKUE XapaKTEPUCTUKH, ITOJIyY€HHBIE B MPOIIeCcCe PeUICHUS MPUKIIAIHON 3a]jaui, U3y4EHUs PeaJIbHOTo
SIBIICHUS;



9) pa3BuTHE YMEHUM MPUMEHSTH U3YUCHHbBIC TOHATHUS, PE3YJIbTAThI, METOIbI IJIsl PEILICHUS 3a]]a4 MPAKTHUYECKOT0 XapaKTepa U 3a/1ay U3 CMEXKHBIX
JUCIUILIMH C UCIIOJIb30BAHUEM ITPU HEOOXOIMMOCTH CIIPABOYHBIX MaTepUaIOB, KOMIIbIOTEPA, OJIB30BATHCS OLIEHKON U MPUKUIIKON TpU
IIPAKTUYECKUX pacyerax:

pacro3HaBaHUE BEPHBIX U HEBEPHBIX BHICKA3bIBAHUIA;

OLICHUBAHUE PE3YyJbTATOB BBIYUCIICHUI P PELICHUH NPAKTUYECKUX 3a/1a4;

8bINOJIHEHUE CPABHEHUS YUCE]l 8 PEATIbHbIX CUMY AYUAX,

UCNONIBb308AHUE YUCTOBLIX GbIPANCEHUL NPU PeleHUY NPAKMUYeCcKUX 3a0ay U 3a0ad U3 Opy2ux yueOHvlX npeomemos;

peulerue npaKmuyecKux 3a0ay ¢ npuMeHeHueM RpoCmenuux ceoucmes ueyp;

8bINOJIHEHUE NPOCMEUUUX NOCMPOCHUL U UBMEPEHUL HA MECMHOCMU, He0OXO0OUMbIX 8 PEAIbHOU HCUSHIUL,

10) mi1s caenspIX B CIa00BHASIIUX 00YIAIOIIUXCS:

BJIaJICHUE TIPaBUJIAMH 3alUCH MAaTEMAaTHUYECKUX (POPMYII U CIIEIUATIbHBIX 3HAKOB pelbe(HO-TOUCUHOM cucTeMbl 0003HaueHuit JI. bpaiimns;

BJIaJIEHHE TaKTHJIBHO-0CA3aTEIbHBIM CIIOCOOOM 00CieI0BaHNs U BOCHIPUATHS pesibe(hHBIX U300pakeHUH MpeAMETOB, KOHTYPHBIX U300paxeHni
reOMEeTPUUYECKUX QUTYp U T.IL.;

YMEHHE YUTaTh pesibeHbIe TpadUKU AIEMEHTAPHBIX (PYHKINN HA KOOPAUHATHOM MJIOCKOCTH, IPUMEHSTH ClIeUaIbHbIE IPUCIIOCOOIECHUS IS
penbedHOro YepueHus;

BJIaJIeHHE OCHOBHBIM ()YHKIIMOHAJIOM MPOrpaMMBbl HEBU3YaJIbHOTO I0CTyNa K nH(popMmanuu Ha skpane I1K, ymeHue ucrnonb30BaTh nepcoHallbHbIE
TU(DIOTEXHUYECKHE Cpe/ICTBA NHPOPMAIMOHHO-KOMMYHUKAIIMOHHOTO JTOCTYTA CIENBIMU 00y4aroIIUMUCS;

11) JJIA 06an101u1/1xc;1 C HAPYIICHUAMH OMMOPHO-ABUTATCJIBHOTO aririapara.

BJIAAICHUC CIICHUAJIbHBIMU KOMIIBIOTCPHBIMHA CPECACTBAMMU IPCACTABJICHUA U aHAJIM3a JAHHBIX 1 YMCHUC UCIIOJIb30BATh IICPCOHAJIBHBIC CPECICTBA
AOCTYIIA € YYE€TOM ABUTATCIIbHBIX, PpCUCABUTaTCIBbHBIX U CCHCOPHBIX HapymeHHﬁ;

YMEHHE HCII0JIb30BaTh MEPCOHANbHbBIE CPEACTBA TOCTYIA.

BuInyCKHUK HAVYMTCH B 5-6 kjgaccax (g HMCHOJL30BAHMS B HOBCEIHEBHOH JKM3HH M o0ecImedYeHHs BO3MOKHOCTH VCIEIIHOIO
NPOJOJIKEHUSI 00pa30BaHNsI HA 0a30BOM YPOBHE)




e OmnepupoBath Ha Ha30BOM yp013Hel MOHSATUAMM: MHOKECTBO, JJIEMEHT MHOKECTBA, MOJAMHOKECTBO, TPUHAJIC)KHOCTh;

® 3aJaBaTh MHOKECTBA NIEPEUUCIICHUEM UX JJIEMEHTOB;

® HaxOJWTh MepeceycHue, 00beIUNHEHNE, TTOJIMHOKECTBO B IPOCTEHIITUX CUTYAIUSIX.
B noBceqHeBHOM KU3HU U NIPU U3YyYEeHUM APYTUX NPeIMeTOB:

® pacno3HaBaTh JIOTHUYECKU HEKOPPEKTHBIE BHICKA3bIBAHUS.
Yucaa

e OmnepupoBaTh Ha 0a30BOM ypOBHE IMOHATHUAMH: HATYpPaJIbHOE YUCIIO, IIEJIOE YHCIIO, OOBIKHOBEHHAs Ip00b, MecATUYHAs IpO0b, CMEIIaHHOE
YHUCJI0, pAllMOHATIBHOE YK CIIO;

® ICIOJIb30BATh CBOMCTBA YMCEN U MPAaBWIIA IEHCTBUM C pallMOHAIIBHBIMU YMCIaMU IIPU BBIMOJIHEHUU BIYUCIICHUN;

® HCIOJIb30BATh MPU3HAKHU JACIUMOCTU Ha 2, 5, 3, 9, 10 npu BBIITOTHEHUH BBIUYMUCICHUN U PEIICHUHN HECIIOKHBIX 33]1a4;

® BBINOJHATH OKPYIVICHHE PAlMOHAIBHBIX YMCENl B COOTBETCTBUU C IIPaBUIIAMU;

® CpaBHUBATh pallMOHAJIbHBIC YUCTIA.
B noBceHeBHOM KU3HM U NIPH M3YYEHHUH JAPYIUX NPeIMETOB:

® OIICHUBATh PE3YyJIbTAThl BBIYUCICHUHN TP PEIICHUU IPAKTUYCCKUX 33]1a4;

® BBINOJHATH CPABHEHUE YKCEII B PEATHHBIX CUTYAIIUSX;

® COCTaBJISITh YUCJIOBBIE BHIPAKCHUSI MPU PEIICHUH MPAKTUYECKUX 3aa4 U 3a/1a4 U3 JIPYTUX YUYCOHBIX IIPEIMETOB.
CTaTUCTHKA M TeOpHs BEPOSTHOCTE

o [IpencraBisTh JaHHBIC B BUJE TAOJIHII, JHATPaMM,

e yyuTaTh HH(OPMAIUIO, TIPEICTABICHHYIO B BUJIE TAOIHUIIBI, TUATPAMMBI.
TekcTOBBIE 3a1aUH

e Pemmarh HecJI0XKHBIE CIOKETHBIE 3a7]a4l Pa3HBIX TUIIOB Ha Bce apudMETHIECKHE NeHCTBUS;

® CTPOUTH MOJIENb YCIOBUS 33aa4u (B BUJE TaOIHIIbI, CXEMBI, PUCYHKA), B KOTOPOU JTaHBI 3HAUEHUS ABYX M3 TPEX B3aWMOCBS3aHHBIX BETUYHH,
C 1IEJIbIO TOMCKA PELICHUS 3a]1a4H;

® OCYIIECTBIATH CMOCOO TMOMCKA PEIICHHs 3a]adl, B KOTOPOM PACCYXIEHUE CTPOUTCS OT YCIOBUS K TPEOOBAHHMIO MM OT TPEOOBAHUS K
YCJIOBHIO;
COCTABJISITH TUIAH PELICHUS 33]1a4H;
BBIJIEJISITh 3TAMbI PEIICHUS 3aa4H;
MHTEPIPETHPOBATH BHIYUCIUTEIbHBIC PE3YJIbTAThHI B 3a/1aUe, UCCIIEIOBATh MOYYEHHOE PEIICHUE 3a/1a4H;
3HATh PA3IMUNE CKOPOCTEH 0OBEKTA B CTOSYCH BOJIE, TPOTUB TEUCHHUS U 110 TEUCHUIO PEKU;
periaTh 3aJja4i Ha HaXO0XKICHHE YaCTH YKCJIa U YUCIIa 110 €r0 YacTH;
pemmarh 3a7addl pa3HBIX TUMOB (Ha paboTy, Ha TOKYNKH, HA JBUKEHUE), CBSA3BIBAIONIUX TPU BEITWYUHBI, BBIACISTH ITH BEIHMYUHBI U
OTHOIIIEHUS MEXTy HUMH;

® HAaxXOJWTh MPOLEHT OT YHUCJA, YUCIO IO MPOLEHTY OT HEro, HaXOJUTh IMPOLIEHTHOE OTHOILIEHHE IBYX YHUCEJ], HaXOAUTh IPOLIEHTHOE
CHUKEHUE WM MPOLEHTHOE MOBBIIICHUE BETUYHHBL;

1 o o o
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CBOIiCTBaMHU HOHHTHﬁ, KOHKPETHU3NPOBATh IMIPpUMEPaAMU 061111/16 IIOHATHS.



® peniaTh HECIOKHBIE TIOTUUECKHUE 33]]a4l METOJIOM PaCCYKICHUI.
B noBceaHeBHO KU3HM U NIPU U3YYEHHHU APYTUX NPeEIMETOB:

® BBIIBUTaTh TUIIOTE3bI O BO3MOXKHBIX MPE/IEIbHBIX 3HAUCHUSIX NCKOMBIX BEIMUWH B 3a7a4e (J1e1aTh MPUKUIIKY)
Haruasignasi reomeTpust
I'eomerpuueckue purypbi

e OmnepupoBarh Ha 0a30BOM YpOBHE MOHSTHSIMH: (PUTypa, TOUKA, OTPE3OK, MpsiMasi, Tyd, JJOMaHas, yroj, MHOTOYTOJbHUK, TPEYTrOJIbHUK U
YeTBIPEXYTOJMLHUK, IPSIMOYTOJILHUK U KBAJIpaT, OKPYKHOCTh U KPYT, IPSIMOYTOJIBHBIN Mapaliienenumes], Kyo, map. M3o00paxkaTs u3ydaembie GUTypbI
OT PYKHU U C TIOMOILBIO TUHEHKU U LIUPKYIISL.

B noBceiHeBHOM KU3HM U TIPH U3YYEHHH APYTUX MPEIMETOB:

e pelaTh MPaKTUYECKUE 3a7]aui C MPUMEHEHUEM MPOCTEUIITNX CBONCTB UTYP.
N3mepenus u BoIYMCIEHUS

® BBINOJHATH U3MEPEHUE JUTHH, PACCTOSTHUHN, BEJTMYHUH YTJIOB, C TOMOIIBIO HHCTPYMEHTOB JJII U3MEPEHUH JJIMH U yTJIOB;

® BBIYUCIIATH TUIOMIAAN TPSIMOYTOJIBHUKOB.
B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

® BBHIUKCIATH PACCTOSHUS HA MECTHOCTH B CTAaHJAPTHBIX CUTYAIUIX, IJIOUIAIA IPSIMOYTOJIbHUKOB;

® BBINOJHATH IPOCTEUIITNE TOCTPOCHUS U UBMEPEHUS HA MECTHOCTH, HEOOXOIMMbIE B PEATbHOM KU3HHU.
HcTopusi MaTeMaTHKHU

® OMKCHIBAThH OTJENBHBIE BBIIAIOIINECS PE3YIbTaThl, TOMyUYEHHBIC B X0/ PA3BUTHSI MaTEeMaTHKU KaK HayKH;

® 3HATh MPUMEPHI MATEMATHUYECKUX OTKPBITUI U UX aBTOPOB, B CBSI3U C OTEUECTBEHHON M BCEeMHUPHOU HCTOpPHUEH.
BpInyCKHUK MOJYYMT BO3MOKHOCTH HAYYHThCH B 5-6 Kiaccax (A/s1 o0ecnie4eHUs1 BO3MOKHOCTH YCHEHIHOTO MPOJ0JKeHUs 00pa3oBaHus Ha
0a30BOM U yIJ1y0JIéHHOM YPOBHSIX)
DJieMeHThI TEOPUU MHOKECTB M MATEeMATHYECKOI JIOTUKH

o Onepuposamv’ NOHAMUAMIL MHOICECMEO0, XAPAKMEPUCTIUKY MHONCECIEA, DIEMEHIM MHONCECMEA, NYCMOe, KOHEUHOe U GecKOHeUHOe
MHOHCECMBO, NOOMHONCECMBO, NPUHAOTIEHCHOCHD,

®  onpeodenams NPUHAONEHCHOCTb INEMEHMA MHOHNCECMBY, 00bEOUHEHUIO U NEPeCcetenuio MHONCECME, 3A0d6aAmMb MHONCECMBO C NOMOUbIO
nepevucienus 21eMeHmMo8s, CI06eCHO20 ONUCAHUSL.
B noBceaHeBHOM KU3HU ¥ TIPH U3YYEHUH APYTUX MPEAMETOB:

®  Pacno3Haeambs 102U4eCKU HeKOPPEeKMmHbvle 6blCKA3bIGAHUSL,

® CcmMpoumv YenouKu YMOo3axkIoUeHUll Ha OCHO8e UCNOb308AHUA NPABUTL TOSUKU.
Yucna

e Onepuposamv NOHAMUAMU: HAMYPATLHOE HYUCTO, MHONICECME0 HAMYPATbHbIX UUCEN, UYeloe HUCI0, MHOMICECME0 Yeavlx uucel,
00biIKHOBeHHAs OpoOb, Oecamuunas OpoOb, CMEWaHHOe YUCIO, DPAYUOHANLHOE YUCLO, MHONMCECMBO DPAYUOHAIbHBIX YUCETL, 2e0MempuiecKas
uHmepnpemayus HamypaibHulX, Yeavlx, payuoOHAIbHbIX,

®  NOHUMAMb U 0OBACHAMb CMbICT NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCAA,

2 3,H€CI) " fajee — 3HaTb ONPECACICHUC ITOHATHSA, YMETh MOSICHATH €0 CMbIC/L,YMETh UCIIOJb30BATh NOHATUC U €TI0 CBOIiCTBa IIpyu NpoOBECACHUN paccymueﬁnﬁ, J10Ka3aTCIbCTB,
peuicHuu 3aaa4.



®  BLINOIHAMb GbIYUCAEHUS, 8 MOM YUCLE C UCNONL30BAHUEM NPUEMOSE PAYUOHANLHBIX BbIYUCTIEHULl, 0DOCHOBLIBAMb ANICOPUMMbL GbINOJIHEHUS]
oeticmauil,

®  ucnoavzosamsv npuzHaxu oerumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmsl u npouzgedeHus wucen npu 8bINOJIHEHUU GbIYUCTCHUN U PeuleHUU
3a0a4, 060CHO8bIBAMb NPUSHAKU OETUMOCTU,

®  BBLINOIHAMb OKPY2ieHUe PAYUOHATbHBIX YUCET C 3A0AHHOU MOYHOCMbIO,

®  Ynopsa0ouUBamsb YUCIA, 3ANUCAHHBLE 8 BUOE OOLIKHOBEHHBIX U 0eCAMUUHBIX OpoOell,

o naxooumv HO/[ u HOK uucen u ucnoniv3oeams ux npu pewieHuu 3404, .

®  onepuposamv NOHAMUEM MOOYIb YUCIA, 2eOMEMPULECKas UHMePnpemayus MoOYJs YUCd.
B noBceaHeBHOIi )KM3HU M PU U3YYeHHH IPYTHX NMPEAMETOB:

®  NpUMEHAMb NPABUILA NPUOTUNCEHHBIX BbIYUCTEHUL NPU PelleHUU NPAKMUYeCKUX 3a0ay U peuleHul 3a0ad Opy2ux y4eOHvlx npeomemos;

®  BLINOIHAMb CPAGHEHUE PE3YIbMANO8 BbIYUCIEHUL NPU PEUEHUU NPAKMUYECKUX 3a0ay, 8 MOM YUCie NPUOIUINCCHHBIX GbIYUCTCHULL,

®  COCMABIAMb HUCIOBbIE BLIPANCEHUS. U OYEHUBAMb UX 3HAYEHUS. NPU peuleHul Npakmuyeckux 3a0ai u 3a0ay u3 Opyeux y4eOHbIX
npeomemos.
YpaBHeHUs] 1 HEPABEHCTBA

o  Onepuposamv RNOHAMUSAMU: PAGCHCMBO, HUCIOB0€ DABCHCMBO, VPABHEHUE, KOPeHb VPAGHEHUs, peuleHue YPAHeHUus, HYUCI080e
HEePAaseHCmao.
CTaTHCTHKA U TeOpHsl BEPOSITHOCTEH

e Onepuposamv NOHAMUAMU. CIMOIOYAMbLE U KPY20Bble OUAspammbl, madauybl OAHHbIX, CpeoHee apughmemuieckoe,

®  uszgIeKaAmb, UHGOPMAYUIO, NPEOCMABIEHHYIO 8 MAOIUYAX, HA OUASPAMMAX,

® cocmaensme madbauybl, CMPOUMsb OUACPAMMbL HA OCHOBE OAHHBIX.
B noBceHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  u3BIEKAMb, UHMEPNPEMUPO8Ams U NPeodPaz08bleams UHGOPMAYUo, NPeOCMABIeHHYI0 8 MadIUYax U Ha OUASPAMMAX, OMPANCAIOULVIO
CBOUCMBA U XAPAKMEPUCTUKU PEATIbHbIX NPOYECCO8 U S6LEHUIL.
TekcToBbIe 3a1aUn
Pewamv npocmuie u crodrcnvie 3a0ayu pazuvlx munos, a maxice 3a0a4u NoSbIUEHHOU MPYOHOCIUL,
UCNOIb306aAMb PA3HbIE KPAMKUE 3ANUCU KAK MOOeNU MEKCMO8 CILOACHBIX 3a0ay OJisl NOCMPOEHUs NOUCKOBOLL CXeMbl U peulenus 3a0ay,
3HAMb U NPUMEHAMb 00a CNOCOba NOUCKA peutenus 3a0ay (om mpedosanusi K yCI08U0 U OM YCI08UsL K MPeb0BaAHUI0);
MOO0enupo8ams paccyiHcoenus npu NOUCKe peuleHus 3a0ay ¢ NOMOwbI0 2pagh-cxemol;
8bI0EIAMb IMANbL PEUEHUS 3a0aUU U COOEPIHCAHUE KANCOO020 IMAand;
UHMEPNPEMUPOBAMb GbIYUCIUMENbHBLE PE3YIbIMAmbl 8 3a0aue, UCCIe008amsb NOYUEHHOE peuleHue 3a0ayll,

®  AHATU3UPOBAMDb BCEBO3MOIICHBIE CUMYAYUU B3AUMHO20 PACNONONCEHUL 08YX 00BEKMOS U USMEHEHUe UX XAPAKMEPUCTUK NPU COBMECTHOM
08UdCEHUU (CKOPOCMb, 8peMsl, pacCmosHue) npu peuleHuu 3a0ad Ha O08udceHue 08YX 00beKmo8 KAK 6 O0OHOM, MAK U 8 NPOMUBONOJIOHCHLIX
HanpasieHusx;

®  UCCNe008amMb 8CEBO3MONCHBLE CUMYAYUU NPU PeUleHUlU 3a0ad Ha O8UdNCEHUe NO peKe, PACCMampueams pasHole CUCMeMbl OMCYEma,

®  pewams pazHOOOPA3Hble 3A0aYU «HA 4ACMUY,

®  pewams u 000CHOBHIBAMb C80€ peulenue 3a0ay (8bl0eIsimb MAMEeMAMUYecKyl0 OCHOBY) HA HAXO0NCOeHUe YACMU YUCAA U YUCAA NO €20
YACMU Ha OCHOBE KOHKPEMHO20 CMbICAA OpOOU;



®  0co3HaBamv U 0OBLACHAMb UOCHMUYHOCHb 3A0AY PA3HBIX MUNOS, CEA3bIBAIOWUX MPU BETUYUHBL (HA pabOmYy, HA NOKYNKU, HA 08UdCEHUe);
8b10€IAMb IMU BEIUHUHBL U OMHOULEHUST MENCOY HUMU, NPUMEHAMb UX NPU peleHUuU 3a0ay, KOHCMpYUposamv COOCMEEHHble 3a0a4u VKA3AHHLIX
munoa.

B noBceaqHeBHOM KM3HN U NIPU U3YYEHUH IPYTUX MPeAMETOB:

®  gblOeNAMb NPU peueHuU 3a0a4 XapaKkmepucmuKky paccmampueaemoll 8 3a0ave CUmyayuu, OmiudHvle om peaibHulX (me, Om KOMOpbIX
abCcmpazuposaiucs), KOHCMpPYuposams HO8ble CUMYAYUU ¢ Y4EMmom SMux XapaKxmepucmux, 8 YaCMHOCMU, NPU peueHuu 3a0ay Ha KOHYeHmpayuu,
VUUmMbI8AMb NJIOMHOCMb 8eUeCmed;

® pewamsv U KOHCMPYUPOBAMb 3A0auU HA OCHOBE DPACCMOMPEHUS. DeaibHblX CUMyayull, 6 KOMOpbIX He mpedyemcs MmMOYHbILL
BLIYUCIUMENbHBIU Pe3VIbmam;

® pewamo 3006[’{1/1 Ha deu:)fceHue no peke, paccemampuedas pasHble cucmemsl onmcuenmada.

Harnsinnasi reomerpust

I'eomeTpuueckue Gpurypsol

o 3snexamo, unmepnpemuposams u npeoopas’0vléams UHGOPMAYUI0 0 2eoMempudeckux Gueypax, npeocmasieHHyI0 Ha Yepmexcax,

® u306pa9fcarnb uzyvaemole @ueypbl om pYKU U ¢ NOMOUWbIO KOMNbIOMEPHBIX UHCNIPYMEHMOB.

HN3MepeHus 1 BHIYHCJIEHUS

®  BBLINOJIHAMb USMEPEHUE OJIUH, PACCMOSIHUL, 8EIUYUH Y208, C HOMOWBIO UHCIMPYMEHMO8 OJisl USMEPEHUN OJIUH U Y208,

® 6blUUCIAAMb nﬂou;adu NpAMOY20JIbHUKOGE, Kgadpamoe, 06’béMbl NpAMOY20/IbHbLX napaﬂﬂeﬂenunedos, Ky606.

B noBcenHeBHOM KU3HM U NPU U3YYEHUM IPYTUX NPeIMETOB:

®  BLIYUCIAMb PACCMOAHUSL HA MECIHOCIU 8 CIAHOAPMHBIX CUMYAYUSX, NA0UWAOU YUACMKO8 NPAMOY2OJIbHOU PopMbl, 00bEMbL KOMHAM,

®  BLINOIHAMb NPOCIMeUUUe NOCMPOEHUSL HA MECIMHOCIU, HEOOX0OUMbLE 8 PEAIbHOU HCUZHUL,

®  OYeHUBamb pasmepvl PeaibHbIX 00BEKMO8 OKPYI*CAIOUIe20 MUpQ.

HUcTopusi MaTeMaTUKHU

® Xapakmepus*oearnb 6]01610 6blddl0u/;ux€ﬂ mamemamuKkos 6 paseumue mamemanmuKu U UHbILX HAYYHbIX 06]16107’]’161/7.
BoINYCKHHK HaAy4YuTCAa B 7-9 Kiaccax (I HCIOJb30BAHHUS B NOBCETHEBHOM JKH3HN M _00ecreuyeHHsI BO3MOKHOCTH VCIEIIHOI0 NMPOA0JIKEeHHS
o0pa3oBaHus Ha 0a30BOM YPOBHE)
DJIeMEeHThI TeOPUH MHOKECTB H MATEMATHYECKOI JIOTHKH

L4 OHepI/IpOBaTB Ha 0a30BOM y]f)OBHC3 MOHATUAMMU:. MHOXKECTBO, DJIEMCHT MHOXKCECTBA, ITOJAMHOXKECTBO, IPUHAAJIC)KHOCTD,
L4 3aaBaTb MHOXECTBA MMEPCUNCIICHUEM UX DJICMCHTOB,

L4 HaxoJUuThb NCPECCUCHUC, 06’LC,Z[I/IHCHI/IC, IOAMHO>XKECTBO B HpOCTCﬁMHX CUTyalluAX;

L4 OIICpHUpPOBATH HA 0a3oBOM YPOBHC MOHATHAMUA: OIPCACICHUEC, AKCHUOMA, TCOpEMaA, 10KA3aTCIbCTBO,

IMPUBOJAUTH IIPUMCPBI U KOHTPIIPUMCPHI I TOATBCPIKHCHUA CBOUX BBICKA3bIBaHUIA.

B noBceHeBHOI KU3HM U IPH U3YYEHHUH APYTUX NPeIMETOB:

33[[6CL " Jajee — pacCno3HaBaTb KOHKPCTHBIC ITPUMEPDI 06IIII/IX IOHSATUH I10 XapaKTCPHbIM MMPU3HAKAM, BBIIIOJIHATH ﬂeﬁCTBHH B COOTBETCTBUU C ONPCACIICHUCM U HpOCTeﬁIHPIMPI
CBOIiCTBaMHU HOHHTHﬁ, KOHKPETHU3NPOBATh MPUMEPAMU 061111/16 IIOHATHS.



o UCIOJIb30BaTh TpaduuecKoe MpeACcTaBIeHUE MHOXKECTB JJIsSI OMHCAHMS PEATbHBIX MPOIECCOB U SBICHHM, MPU PEUICHUH 33134 APYTUX
y4eOHBIX PEIMETOB.

Yucaa

° OmnepupoBarh Ha 0a30BOM YpOBHE MOHATHSAMU: HATypajdbHOE YHUCIIO, IIEJI0€ YUCIIO0, OOBIKHOBEHHAS ApO0b, MeCATUYHAs Ap0o0b, CMEIIaHHAs
Ipo0b, PalIMOHATILHOE YHCIT0, apu(PMETHUESCKUIN KBaIpAaTHBIN KOPEHbD;

o HCIIOJIB30BaTh CBOKMCTBA YMCEN U NPAaBWJIA JEHCTBUN IIPU BBIIIOJHEHUN BBIYUCICHUM;

° KCII0JIb30BaTh MPU3HAKHU JACIIUMOCTHY Ha 2, 5, 3, 9, 10 npu BHINIOJIHEHUH BBIYUCICHUN U PEIICHUN HECTIOXKHBIX 3a/a4;

o BBINIOJIHATH OKPYTJIEHUE PALIMOHAIBHBIX YHACENI B COOTBETCTBUM C IIPABUJIAMH;

. OLICHHUBATh 3HAYEHUE KBAIPATHOIO0 KOPHS U3 MOJIOKUTEIBHOTO 1IEJ0r0 YUCIa;

° pacro3HaBaTh pallMOHAIbHBIE U UPPALUOHAIBHBIEC YHCIIA;

° CpaBHMBATh YHCIIA.

B noBceHeBHOM KU3HM U NIPH M3YYEHHUH JAPYTUX NPeIMETOB:

° OLICHUBATh PE3YJIbTATHI BBIYMCICHUI IIPU PEIICHUU TPAKTUYECKHUX 3a/aY;

. BBITIOJIHSTH CPABHEHUE YHUCEIT B PEAIbHBIX CUTYalIHUIX;

° COCTABJISITh YUCIIOBBIE BRIPAXKEHUS MPU PEIICHUH MPAKTHUECKUX 3a/1a4 U 33/]1a4 U3 APYTUX YYEOHBIX MPEIMETOB.

ToxnecTBeHHbIE IPe0Opa30BaHUA

o BrInonHATE HecHOXHBIE MPeoOpa3oBaHMsl AJsS BBIYMCICHUS 3HAUEHUN YHCIOBBIX BBIPAKEHUH, COJAEpKAIIMX CTENEHU C HATypalbHBIM
MOKAa3aTeNIeM, CTEIIEHHU C LEJIbIM OTPUIATEIbHBIM ITOKAa3aTENEM;

o BBITIOJTHSITH HECJIOKHBIE MPE0OPa30BaHUS 1EIBIX BRIPAXKEHUN: PACKPBIBATH CKOOKH, IPUBOIUTH TIOJI00HBIE ClIaraeMple;

o UCIOJNIb30BaTh (HDOPMYIIBI COKPAIIEHHOTO YMHOXEHHS (KBaJpaT CYMMBI, KBaJpaT pPa3HOCTH, PA3HOCTh KBaapaTOB) IJS YIPOILICHUS
BBIUMCIICHU 3HAYEHUH BBIPAXKEHU;

° BBITIOJIHATH HECJIOKHBIE MPEe0Opa3oBaHus APOOHO-TUHEHHBIX BBIPAKEHUHN U BBIPAKEHUN C KBAJAPATHBIMU KOPHSIMHU.

B noBceHeBHOI KU3HU U IPH U3YYEHUU APYTUX NMPeIMETOB:

° MMOHMMATh CMBICII 3aIIMCH YHCIIa B CTAHJIAPTHOM BUJIE;

. OTepupOBaTh Ha 0230BOM YPOBHE MOHITHEM «CTaHIAPTHAS 3alHCh YUCIIa.

YpaBHeHHs U HEPABEHCTBA

° OmnepupoBarh Ha 6a30BOM ypOBHE TOHSTHSIMHU: PaBEHCTBO, YHCIOBOE PABEHCTBO, YPAaBHEHHE, KOPEHb YpPaBHEHUs, PEIICHUE YpaBHEHUS,

YICIIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIlIEHNE HEPABEHCTBA;

o MPOBEPSTH CHPABEAJIMBOCTD YUCIOBBIX PABEHCTB U HEPABEHCTB;

o peliaTh JMHEWHbIE HEPaBEHCTBA U HECJIOKHBIE HEPABEHCTBA, CBOASIIMECS K TMHEWHBIM;

o pelaTh CUCTEMbI HECIIOKHBIX JTMHEHHBIX YpaBHEHUN, HEPABEHCTB;

o IIPOBEPSATH, SIBJISIETCS JIM JAHHOE YHCIIO PEIIEHUEM ypaBHEHUS (HEpaBEHCTBA);

o peliath KBaJpaTHble ypaBHEHUS M0 (GopMyIie KOpHeH KBaApaTHOTO YpaBHEHHUS,

o n300paXkaTh pEICHNs] HEPABEHCTB U X CHCTEM Ha YMCIIOBOM MPSMOii.

B noBcenHeBHOM KU3HM U NIPH M3YYEHHUH APYTUX MPeIMETOB:

o COCTaBJISITh M PENIATh JTUHECWHbBIE YPABHEHHUS IPU PEIICHUH 33124, BOSHUKAIOIIUX B APYTUX YIEOHBIX MPEeaMETaXx.



) HaxoauTh 3Ha4eHre QyHKIUH 110 33JaHHOMY 3HA4YCHHIO apryMEHTa,

o HaXOJUTh 3HAYCHHE apTyMEHTa 110 3aJaHHOMY 3HAYCHHUIO (YHKIIMH B HECIIOXKHBIX CHTYAIHIX;

o OTIPECIISATH TOJI0KEHUE TOYKH TI0 €€ KOOpAUHATAM, KOOPIMHATHI TOUKH IO €€ TOJI0KEHUI0 Ha KOOPAMHATHOM IJIOCKOCTH;

o mo rpaduKy HaxOIUTh OOJACTH OMPECIICHUs, MHOXXECTBO 3HAUCHWH, HYyTU (DYHKIHH, MPOMEKYTKH 3HAKOIOCTOSIHCTBA, MPOMEXKYTKH
BO3pacTaHus U yObIBaHUS, HANOOJbIICe U HAMMCHbINIEE 3HAYCHUS (DYHKIINU;

o CTPOUTH rpaduK JTUHEHHON (YHKIINU;

o MIPOBEPSATH, SIBJISICTCS JIM JaHHBIA Ipaduk rpadukoM 3aJaHHON QyHKIMH (JTMHEHHOM, KBaJApaTUIHOMN, 0OpAaTHOM MPOMOPIIMOHAILHOCTH);

) OIpeAeIIATh NPUOIMKEHHBIC 3HAYCHUS KOOPAMHAT TOYKHU TIepeceYeHHs rPa@rKOB (PYHKIIHIA,

o OIepupoBaTh Ha 0230BOM YPOBHE MOHITHIIMHU: ITOCJICIOBATEILHOCTD, apu(pMeTHIECKast IPOTPECCHsl, TEOMETPUIECKAsl TP OTPECCHS;

o pelIaTh 3aa4u Ha IPOTPECCHH, B KOTOPBIX OTBET MOXKET OBITh TIOJTYyYeH HEIIOCPEICTBEHHBIM MOICYETOM O€3 MpUMeHEHUs (OpMyII.

B noBceHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

) HCII0JIb30BaTh IpaMKy pealbHBIX MPOIECCOB U 3aBUCUMOCTEH IS ONPEACIICHUs MX CBOMCTB (HAMOONBIINE M HAMMCHBIINE 3HAYCHUS,
MIPOMEKYTKH BO3pACTaHMsI U yOBIBaHUS, 00JIACTH TOJOKUTEIBHBIX  OTPHUIIATEIBHBIX 3HAUCHUH U T.I1.);

o WCIIOJIb30BaTh CBOMCTBA TUHEHHON (DYHKITUH H € TpaduK P PEIICHUN 33719 U3 IPYTHX yUCOHBIX MPEIMETOB.

CraTucTHKa B TEOPUA BGPOHTHOCTeﬁ

o Hmetsb nmpeacTaBiaeHne 0 CTaTUCTUUECKUX XapaKTepUCTUKAX, BEPOSATHOCTH CIYy4aiHOTO COOBITHS, KOMOMHATOPHBIX 3a/lauax;

o peaTh npocTeiie KOMOMHATOPHBIE 3a/1a4l METOI0M MPSIMOTO M OpraHW30BaHHOIO Mepedopa;

o MIPE/ICTaBIATh IaHHbIE B BUJIE TaOJIHI], TUarpamm, rpauKos;

o YUTaTh UH(OPMALIKIO, TPECTABICHHYIO B BUE TaOINIIbI, TUarpaMMbl, Tpaduka;

J OTIpeEIsATh OCHOBHBIE CTATUCTHUECKHUE XapaKTEPUCTUKH YUCIOBBIX HAOOPOB;

J OLIEHHUBATh BEPOSITHOCTb COOBITHS B MPOCTEHUILINX CIydasiX;

J MMETh MPEJCTABIEHUE O PO 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBICHUSX.

B noBcenHeBHO KU3HM M NIPM M3YYEHHHU APYTUX NPeIMETOB:

o OLIEHUBATh KOJIMYECTBO BO3ZMOKHBIX BApUAHTOB METOJIOM Iepedopa;

o MMETh MPEJCTaBIEHNE O POJIU MPAKTUYECKHU JOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITUH;

o CpPaBHMBAaTh OCHOBHBIE CTaTUCTHUECKHE XapaKTEPUCTUKHU, MOJyYEHHBIE B MPOLIECCE PELICHUS MPUKIAIHON 3a7auu, U3yUYEHUs pealbHOTro
SIBJICHUS;

. OLIEHUBATh BEPOSTHOCTh PEAIbHBIX COOBITUI U SBJICHUN B HECTOXKHBIX CUTYAIIUSX.

TexkcroBble 321241

o Pemath Hec0KHBIE CIOKETHBIE 3a]a4l Pa3HBIX TUIIOB Ha Bce apupMeTHUECKHE NeHCTBUS;

o CTPOUTH MOJENIb YCIIOBHUSL 3ajaud (B BHJE TaOJUIbl, CXEMbl, PUCYHKA WJIM ypaBHEHUS), B KOTOPOM JaHbl 3HAYEHHs JIBYX U3 TPEX
B3aMMOCBSI3aHHBIX BEJIMYMH, C LIEJIbIO TOMCKA PELIEHUs 3a/]auy;

. OCYIIECTBIIATh CHOCOO MOMCKa PEUICHUs 3a/1a4M, B KOTOPOM PACCYKACHUE CTPOUTCA OT YCIOBHUS K TPeOOBAHUIO MJIM OT TpeOOBaHUS K
YCIIOBHIO;

L COCTAaBJIATD IJIaH PCIICHUA 3a/1a1U;



L4 BBLACIIATD 3TAllbl PCIICHUA 3a/1a4U;

o MHTEPIPETUPOBATH BBIYUCIUTENbHbBIC PE3YNIbTAThI B 33/1a4€, UCCIIEI0BATh MOJYyYEHHOE PEIlICHUE 33/1a4U;
o 3HATh pa3Inyue CKOpocTel 00beKTa B CTOAYEH BOJIE, MPOTUB TEUCHHUSI U [0 TEUCHHIO PEKHU;

o peliaTh 3aa4i Ha HaX0XK/IEHUE YaCTH YMCia U YKCIa 10 €ro 4acTu;

o pelarh 3aJayu pa3HbIX TUIOB (Ha paboOTy, Ha MOKYNKH, Ha JIBHXKEHUE), CBS3bIBAIOUIMX TPU BEIUYUHBI, BBIIEIATH TH BEIHUYUHBI U
OTHOIICHUS MEX1Yy HUMH;

o HaXOJUTh MPOLIEHT OT YKUCJIA, YUCIIO IO IIPOLEHTY OT HETO, HAXOUTh POLIEHTHOE CHUYKEHHUE UJIU NPOLIEHTHOE MOBBIILIEHUE BEIIUYUHBI;

o pelaTh HECIIOKHBIE JIOTHYECKHUE 3a7a4l METOJIOM PacCyKIECHUH.

B noBceHeBHO KU3HM U NIPH U3YUYEHHHU APYTUX NPEIMETOB:

o BBIIBUTATh TUIIOTE3bl O BO3MOKHBIX IPEAEIIbHBIX 3HAUEHUSIX HCKOMBIX B 33jjau€ BEJIMUYUH (J1€7aTh IPUKUJIKY).

I'eomeTrpuueckue purypsoi

o OnepupoBath Ha 6a30BOM ypOBHE MOHSATUSMU T€OMETPUUYECKUX (pUryp;

o M3BJIEKaTh HH(OPMALIHIO O TEOMETPUIECKHX (DUTypax, MPEICTaBICHHYIO Ha YepTekKaxX B SBHOM BUJIE;

o MIPUMEHSITD JUIsl pEIICHUS 33/1a4 reoMeTpruecKkue (DakThl, €CIIU YCIOBUS UX MPUMEHEHUs 3aJ]aHbl B IBHOH (opme;

o peliaTh 3aa4 Ha HaX0XKJIeHHE TeOMETPUUYECKUX BETTMYHH 0 00pa3liaM WK aJrOpUTMaM.

B noBceaHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

° HCIOJIb30BaTh CBOMCTBA T€OMETPUUECKUX (PUTYp JUTSl PEelIEHUs] TUTIOBBIX 33a]a4, BOSHUKAIONIUX B CUTYAIHsIX TTOBCETHEBHOM JKU3HU, 3a7a4
MPAKTUIECKOTO COJICPIKAHUS.

OTHomeHus

° OnepupoBaTh Ha 6a30BOM ypOBHE MOHITHIMH: PAaBEHCTBO (pUTYp, paBHbIE (PUTYPBI, PABEHCTBO TPEYTOJILHUKOB, MAPAIIEIbHOCTh MPSIMBIX,
MEPIEHAUKYIISIPHOCTD MPSAMBIX, YTIIbI MEXAY INPSIMBIMU, IEPIICHAUKYIIAP, HAKIOHHAS, IIPOCKIIU.

B noBceiHeBHO¥ KU3HM U TIPU U3YYEHHHU JAPYTUX MPEIMETOB:

o HCIIOJIB30BAaTh OTHOLIECHHUS JUUISl PEIICHUs IPOCTEMIINX 3a/1a4, BOZHUKAKOIIUX B PEaJIbHOMN )KU3HU.

HN3mepeHusi M BBIYHCICHHUSA

o BbINOnMHATE U3BMEPEHUE JUIMH, PACCTOSIHUM, BEJIUYHH YIJIOB, C IOMOIIBIO HHCTPYMEHTOB U1l U3BMEPEHUN JUIMH U YIJIOB;

o IPUMEHATH (POPMYJIIBI IEPUMETPA, IJIOMIATN U 00BEMA, IO TOBEPXHOCTH OTAEIBHBIX MHOIOIPAaHHUKOB MPU BBIYMCICHUSX, KOT/1a BCE
JAHHBIE UMEIOTCS B YCIIOBUH;

o npuMeHsTh TteopeMy Ilucdaropa, 6a3oBble TPUTOHOMETPUUECKHE COOTHOIICHUS [UIsl BBIYUCIIECHUS JJUH, PAcCTOSHUM, IUIONIazied B

MIPOCTEUIINX CITydasiX.

B noBcenHeBHOM KU3HM M IPH M3YYECHHH APYTUX NPEIMETOB:

o BBIUUCIIATh PACCTOSTHYSI HA MECTHOCTH B CTaHAAPTHBIX CUTYalHUAX, JIOMIAN B IPOCTEHIINX ClIydasiX, IPUMEHATH (hOpMYJIbl B IPOCTEHIINX
CUTyalUsX B [IOBCEJHEBHON KU3HU.

I'eomeTpuyeckue NoCTpoeHUs

o n300pakaTh TUIOBBIE IIJIOCKUE (GUTYPBI U (GUTYPBI B IPOCTPAHCTBE OT PYKU U C OMOILBIO HHCTPYMEHTOB.



B noBcenHeBHOM KU3HM M IPH M3YYECHHH APYTUX NPeIMETOB:

o BBINOJIHATH MPOCTEHIINE TOCTPOESHUS HA MECTHOCTH, HEOOXOJUMBbIE B PEaIbHOM JKU3HU.

I'eomeTpuueckune npeodpazoBaHus

o CTPOUTH QUTYPYy, CAMMETPUUYHYIO JTaHHON (UT'ype OTHOCUTEIBHO OCH M TOUKH.

B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

o pacro3HaBaTh JBIKEHHE OOBEKTOB B OKPYXKAIOIIEM MHpE;

o pacro3HaBaTh CHMMETPHYHBIC (PUTYPBI B OKPYKAIOIIEM MHpE.

BekTophI M KOOPAMHATHI HA IJIOCKOCTH

o OIIepUPOBATH Ha OA30BOM YpOBHE MOHIATHUAMHU BEKTOP, CyMMa BEKTOPOB, IIPOU3BEIEHUE BEKTOPA Ha YMCII0,KOOPAUHATHI HA IUIOCKOCTH;
o OIpeNeNIATh NPUOIMKEHHO KOOPAUHATBI TOUKH 110 €€ U300paKeHUI0 Ha KOOPAMHATHON IIIOCKOCTH.

B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

o HCIIOJIB30BaTh BEKTOPHI IS PEIICHMS IPOCTEHIINX 3a7a4 Ha OIPEIEIEHUE CKOPOCTH OTHOCUTEIIBHOIO JIBUKEHHS.

Hcropust MaTeMaTUKH

o OnuceIBaTh OT/IENIbHBIC BBIIAIOLIUECS PE3YNIbTAThI, IOJIYYEHHBIE B X0/1€ Pa3BUTUS MaTEMAaTUKH KaK HAyKH;

o 3HaTh IPUMEPHI MATEMATUYECKUX OTKPBITUH U UX ABTOPOB, B CBA3U C OTEYECTBEHHON U BCEMUPHON UCTOPHUEH;

o IIOHUMATh POJIb MaTEMAaTHUKU B pa3BuTuu Poccun.

MeToabl MaTEeMAaTHKH

o Be10upate noaxoasauii U3y4eHHbIH MEeTO JUIsl pellieHMH N3YYEHHBIX TUIIOB MaTeMaTHUECKUX 33/1ay;

o IIpuBOaUTE IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEMN B OKPYXKAIOIIEH JEHCTBUTEIBLHOCTH U IIPOU3BENCHUAX UCKYCCTBA.

BbINYCKHUK MOJYYHT BO3MOKHOCTH HAVUHTLCH B 7-9 Kjaccax AJs o0ecnedyeHUs BO3MOKHOCTH YVCHEIIHOr0 MPOJ0JIKeHUs 00pa30BaHUA HA
0a30BOM M VIJIYOJEHHOM VPOBHAX
DJIeMEeHThI TEOPUH MHOKECTB U MATEMATHYECKOI JIOTUKH

o Onepupoeamb4 NOHAMUAMU: OnpedeieHue, meopema, aKCUoOMda, MHONCECMBO, XAPAKMEPUCTUKU MHOMCECMBA, dNeMeHM MHOXCecmsad,
nycmoe, KOHeuHOe U OeCKOHeYHOe MHOICECMBO, NOOMHOICECIE0, NPUHAONIEICHOCHb, GKIIOUEHUE, PABGEHCIBO MHONCECE;

o u300pasicams MHONCECMBA U OMHOULEHUE MHOICECIE C NOMOWbIO KPY208 Jiliepa;

o onpeoenams NPUHAOLEHCHOCHb dJIEMEHMA MHONCECMEY, 00bEOUHEHUIO U NePeCeyeHUI0 MHOJICECTS,

o 3a0a8amv MHOMCECMBO C NOMOWbIO NEPEHUCTIEHUS INEMEHMOE, CLIO8ECHO20 ONUCAHUS,

o onepupoeamv NOHAMUAMU: GbICKA3bIGAHUE, UCHMUHHOCMb U JIOJCHOCMb GbICKA3bIGAHUS, OMPUYAHUE BbICKA3bIGAHUU, Onepayul Hao
BbICKA3LIGAHUAMU. U, UNU, HE, YCTIOBHbLE 8bICKA3LIGAHUS (UMNAUKAYUL);

o CMpouUmb 6blICKA3bIEAHUS, OMPUYAHUS BbICKA3LIEAHUL.

B noBcenHeBHOM KU3HU U NIPH U3YYEHHUH APYIUX NPEeIMETOB:

o CmMpoums Yenouky yMO3axI04eHUull Ha 0OCHOGe UCTIONb308AHUSA NPABUIL IO2UKU,

o UCNOIb308aAMb MHOJCECMEBA, ONEPAYULU C MHOICECMBAMU, UX epaghuteckoe npedcmasienue Ol ONUCAHUS PeANbHbIX NPOYECCOo8 U A61eHUl.

4 3,H€CI) " fajee — 3HaTb ONPECACICHUC ITOHATHSA, YMETh MOSICHATH €0 CMbIC/L,YMETh UCIIOJb30BATh NOHATUC U €TI0 CBOIiCTBa IIpyu NpoOBECACHUN paccymueﬁnﬁ, J10Ka3aTCIbCTB,
peuicHuu 3aaa4.



Yucaa

° Onepuposameb NOHAMUAMU. MHOINCECMBO HAMYPATbHLIX YUCET, MHONCECMBO UYENblX YUCEN, MHONCeCmB80 pPAYUOHANbHbIX HUcell,
UPPAYUOHAILHOE YUCTIO, KBAOPAMMHbBIUL KOPEeHb, MHONCECME0 OelCMBUMENIbHbIX YUCET, 2e0OMEeMPUYEcKas UHMepnpemayusi HAmypaibHblX, Yevlx,
PAYUOHANBHBIX, OELCMBUMENTbHBIX YUCEL,

J NOHUMAMb U 0OBACHAMb CMICT HOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,

J BbINOIHAMb GbIUUCTEHUSA, 8 MOM YUCTE C UCNONb308AHUEM NPUEMOB PAYUOHATILHBIX GbIUUCTEHULL,

J BbINOIHAMb OKPY2leHUe PAYUOHANbHBIX YUCeT ¢ 3A0AHHOU MOYHOCMbIO;

J CPABHUBAMb PAYUOHATbHBLE U UPPAYUOHATIbHBIE YUCIA,

J npeocmasiams payuoHAIbHOe YUCTO 6 8Ude 0eCAMUYHOU Opoou

o YNOpA00YUBAMb YUC/A, 3aNUCAHHbBIE 8 8UOE 0ObIKHOBEHHOU U 0eCAMUYHOU OpooU,

. nHaxooums HOJ/[ u HOK uucen u ucnoiv3o8ams ux npu peuieHuu 3a0au.

B noBceaHeBHOI )KM3HU M IPU U3YYE€HHH IPYTHX MPEAMETOB:

J NPUMEHAMb NPAGUILA NPUOTIUNCEHHBIX BbIYUCTEHUL NPU PeUleHUY NPAKMUYeCKUX 3a0ay U peuenuy 3a0ay Opyeux y4eOHblX npeomMemos;

J BbINOIHAMb CPABHEHUE Pe3VIbMAmo8 8blUUCIeHUL NPU PeleHUU NPAKMUYECKUX 3a0ay, 8 MmoM YUCLe NPUOTUNCEHHBIX 8bIYUCTEHULL,

J COCMABIAMb U OYEHUBAMb YUCTIOBbIE BbIPACEHUS NPU PEUeHUU NPAKMUYECKUX 3a0ay U 3a0ay u3 Opyeux y4eOHbIX npeomMemos,

J 3anUCbI8AmMyb U OKPY2IAmMb YUCTO08ble 3HAYEHUS PeANIbHbIX BeIUYUH C UCNONb308AHUEM PA3HBIX CUCTEM USMEPEHUS.

ToxnecTBeHHbIE IPe0Opa3oBaHUA

. Onepuposamv NOHAMUSMU CMENeHU C HAMYPATbHbIM NOKA3amenem, CMeneHu ¢ YeiblM OmpuyameibHblM HOKA3amenem,

J BLINOIHAMb NPeoOPA3Z0BAHUL YENbIX BbIPANCEHUI: OeliCMmBUs ¢ O0OHOUIeHaMU (CNlodceHue, BbluUumanue, YMHOJCEHUe), Oellcmseus ¢
MHO2OUTIeHaMU (CNIOJCeHUe, BbIYUMAHUe, YMHONMCEHUE),

. BbINOHAMb PA3NONCEHUE MHO2OUNEHO8 HA MHOMCUMENU OOHUM U3 CROCODO08: GbIHeCEeHUe 3a CKOOKY, 2PYNNUPOBKA, UCNOIb308aHUe (YOPMYIL
COKPAWEHHO20 YMHONCEHUSL,

o 8b10€1AMb K8AOPAM CYMMblL U PAZHOCIU OOHOYJIEHO8;

J PACKAA0bI8AMb HA MHOMCUMENU KBAOPAMHbIL MPEXUIEH,

. BbINOIHAMb NPE0OPAZ0BANUSL BLIPANCEHULL, COOEPAHCAUUX CIENEeHU C YeabIMU OMPUYAMETbHLIMU NOKA3AMENAMU, NePexooums om 3anuci 8
gUde CmeneHu ¢ Yeavlm OmpuyamenlbHblM noKazamenem K 3anucu 8 guoe opoou;

o 8bINOIHAMb NPe0OPaA308aHUs. OPOOHO-PAYUOHATILHBIX BbIPANCEHUNL. COKpaujeHue opobell, npusedenue aneedpauieckux opodeti Kk oouemy

SHAMeHamento, CILONCeHUe, VYMHOJNCeHue, OeleHue aneebpauveckux oOpobel, 6038edeHue aneebpauyeckou O0poou 6 HAMYPAILHYIO U YEeryIo
OmMpUYaAmenbHyIo Cmenens,;

o 8bINOIHAMb NPE0OPA308AHUSL BbIPANCEHULL, COOEPAHCAUUX KBAOPAMHBIE KOPHU,

o 8b10eIAIMb K8AOPAM CYyMMbl UL PA3ZHOCIMU O8VYNIEHA 8 BbIPANCEHUSX, COOEPAHCAUUX KBAOPAMHbIE KOPHIU,

o 8bINOHAMb NPE0OPA308AHUSL BbIPANCEHULL, COOEPAHCAUSUX MOOYTb.

B noBceaHeBHO KU3HM M NIPH U3YUYEHHHU APYTUX NMPeIMETOB:

o 8bINOIHAMb NPE0OPA308aHUA U OCUCMEUS C YUCTAMU, 3ANUCAHHBIMU 8 CIAHOAPIMHOM 8UO0e;

o 8bINOIHAMb NPE0OPA308AHUA ANeOPAULECKUX BbIPANCEHUL NPU PeueHUy 3a0ay Opy2ux y4eOHbIX npeoMemos.

YpaBHeHUS M HEPABEHCTBA



o onepuposamv NOHAMUAMU: YPABHEHUe, HEPABEHCMB0, KOPEHb YDAGHEHUs, peuleHue HepaseHCmed, pAasHOCUNIbHbIe YPAGHEHUs, 001ACMb
onpeoeneHus ypasHeHus (HepaseHcmea, Cucmemsl YPasHeHUll UlU HepaseHCcms),

o pewams JuHeliHble YPAGHeHUS U YPABHEHUs, CBOOUMbILE K TUHEUHbIM C NOMOUBIO MONCOECMBEHHbIX NPeoOPa308aHUlL;
o pewams Keaopammubvie YPagHeHUsl U YPABHEHUS, C800UMbLE K KBAOPAMHBIM C HOMOWbIO MONCOECHEEHHbIX NPEoOPA3Z08aANHULL,
o pewams OpoOHO-TUHelHble YPAGHEHUsL,
° pewiams npocmetiuiue UpPAYUOHALbHbLE YPAGHEHUS U0d [ f ( x) =a, / f ( x) = / g ( x) ;
n
° pewams ypaeHeHus 6uda X =d;

peutanv ypaeHeHusl cnocobom PA3N0HCEHUA HA MHOIHCUMENTU U 3AMEHDBL l’lepeMeHHOZZ,‘
UCNONIBL308AMb MEemOoO unmepeanlos onst PEULEHUA YellblX U 0p06H0-pauu0Haﬂbezx HepaeeHcme,
peuianos JUHElHbLe YPABHEHUA U HepaeseHcmea ¢ napamempamu,

PeULAmsv HeCN0IHCHblE KGCZOPCZmele YPAaBHERUA C napamempom,

PEULAmMb HECIOIHCHbIE CUCIMEMDbL JIUHEUHBIX ypaeneﬂuﬁ C napamvempamu,

PeuLamsv HeCN0IHCHblE YPABHEHUA 6 UETIbLX YUCAX.

B noBceaqHeBHOM KM3HHU U MPpH U3YYCHUH APYIUX NIPEAMETOB:

o cocmasnsams U peuams JuHeliHble U K8aopammbvle ypasHeHUs, YPasHeHus, K HUM C800Auuecs, CUCmeMbl TUHENHbIX YPAGHEHULL, HEPABEHCME
npu peuteruu 3a0ay Opyeux yueOHvlx npeomemos;

o 8bINOIHAMb OYEHKY NPpABOON0000Us pe3yibmamos, Noayyaemvlx npu peueHu TUHeHbIX U KeAOPAMHbIX YPAGHEHUU U CUCTNeM JUH elHbIX
VpasHeHUll U HepageHCcma NPuU peteHul 3a0ay Opy2ux y4eOHvlx npeomemos,

o 8bIOUPAMb COOMBEMCMEYIOWUE YPABHEHUs, HEePABeHCMBA UMW UX CUCmeMbl Ol COCMABIEHUS MaAmemMamudeckou Mooenu 3a0aHHOl
PeanvHoU cumyayuu Ui NPUKIaOHoU 3a0ayi;

o yMemsb UHMeEPNPemuposams NOJYYeHHbIU NPU peuleHUuU YPAGHEeHUsl, HepAaeeHcmea Ul CUCTeMbl pe3ylbmanm 6 KOHMeKcme 3a0aHHOU
PeanvHolU cumyayuu Ui NPUKIaoHoU 3a0ayu.

DOyHKIUH

o Onepupoeamv NOHAMUAMU. QYHKYUOHANbHAS 3A6UCUMOCTMb, (QYHKYUA, 2paguk QYHKyuu, cnocoodwvl 3a0anus QYHKyuu, apeymenm u

3HA4Yerue d)yHKZ/}MM, obnacmo 07’lp€()€JZ€HU}Z U MHOXMCECME0 3HAUEeHUl qbyHKuuu, HYUu ¢yHK1/ﬂ/llxl, NPOMEINCYNIKU 3HAKONOCMOAHCMEBA, MOHOMOHHOCNb

dyHKyuu, uémnocmo/HeuémHocms QYHKYUU,
k

o cmpoums 2paghuxu TUHetiHoU, K8aopamudHou QyHKYyull, 06pamHuot NPONoOPYUOHAILHOCIU, QYHKYUU 8Udd: y =a + T Jx, vy =3x,
X

y=|x[;

o Ha npumepe KeAOpamuyHol QYHKYuu, UCNOIb308amb npeobpazosanus epaguxa @Gyukyuu y=f(x) 011 nocmpoerus 2paguxos yHxyui

y :af(kx+b)+c,'

J COCMABIAMb YPAGHEHUSL NPAMOU NO 3A0AHHBIM YCILOBUAM.: NPOXOOsell yepe3 08e MOYKU ¢ 3A0AHHBIMU KOOPOUHAMAMU, NPOX00sauell yepes

OAHHYI0 MOYKY U NAPANNENbHOU OAHHOU NPAMOL,

. ucciedosams QYyHKYUro no eé 2papuxy;

L HAX00UMb MHONCECEO 3HAYEHUU, HYJIU, NPOMEINCYMKU 3HAKONOCMOAHCME6A, MOHONMOKRHOCMU Kgadpamutmozi qbynm;uu;



L4 onepupoeanib nNOHAMUAMU. nOCJZQdOGClmQJZbHOCmb, apuquemuqecmﬂ npoepeccust, ceomempudecKkasi npocpeccust,

. pewams 3a0ayu Ha apu@dMemuyecKyio U 2eoMempuieckyo npocpeccuro.

B noBceaHeBHOIi )KM3HU M IPU U3YYE€HHH IPYTHX MPEAMETOB:

. UNTIOCIPUPOBAMb ¢ NOMOWBIO 2PAPUKA PeabHYI0 3a8UCUMOCTb WU NPOYECC NO UX XAPAKMEPUCTUKAM,

J UCNONBL306aAMb CEOUCMEA U 2PAPUK KEAOPAMUYHOU YHKYUU NPU PEUEHUU 3a0ay U3 OPY2UX Y4eOHbIX NPeoMemos.

TekcToBbIe 3a1a4n

. Pewamv npocmole u crosicHvle 3a0auu pazuvlx mMunos, a maxice 3a0a4u NOSbIUEHHOU MPYOHOCU,

. UCNOIL308AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOEIU MEeKCMO8 CLOJNCHBIX 3a0ay OJist NOCMPOEHUsi NOUCKOBOU CXeMbl U PeueHUs: 3a0ay;

o pasiuuams Mooeib meKcma U MoOelb peuleHus 3a0ayu, KOHCMpPYUposams K 0OHOU MOOEIU PeueHUsl HECIONHCHOU 3a0aiu pasHble MOOeau
meKkcma 3a0avu;

o 3HamMb U NPUMEHAMb 00a cNOcoba NouUcKa peulerus 3a0ay (om mpedo8anusl K YCI08UI0 U OM YCI08Us K MPeb08aHUI0),

. MOOENUPOBamMb PACCyHCOeHUs. NPU NOUCKE PeUleHUsl 3A0ay ¢ NOMOWbIO 2pagh-cxemol,

o 8b10€/IAMb IMANbL PEULEHUSL 3A0aAYU U COOEPICAHUE KAANCO020 dIMAand;

. yMemb 6b10Upames ONMUMANbHBLL MEMOO peuleHus 3a0aiyu U OCO3HABAMb GblOOP Memood, paccMampuéams pA3iuyHble Memoobl,
HAxXo0umbv pasHvle peueHust 3a0adu, eciu 03MONCHO,

J AHATU3UPOBANL 3aMPYOHEHUS NPU PEUeHUU 3A0aY,

J BbINOIHAMb PA3IUYHbIE NPE0OPA308aHUS NPEONONCEHHOU 3A0aYU, KOHCIMPYUPOBAMb HOBblE 3a0aUll U3 OAHHOLL, 8 MOM YUCLe 00pamHble;

. UHMEPNPEMUPOBAMb GbIUUCTUMENbHBLE PE3YTIbIMAMbL 8 3a0aue, UCCIe008amb NOJYHEHHOe peuleHue 3a0ayu;

. AHATU3UPOBAMNL BCEBO3MOIICHBLE CUMYAYUU B3AUMHO20 PACNONONCEHUsL O8YX 00BEKMOE U USMEHEHUEe UX XAPAKMEPUCTUK NPU COBMECTHOM

osudiceHuU (CKOpOCWlb, 6pemMA, paccmo;mue) npu pewerHuu 3a0a4 Ha Osudicerue 06‘)/)(? 00beKmo8 Kaxk 6 OaHOM, maxKk u 6 npomueonojlOHCHbLX
Hanpaeierusx,

o UCCe0068amMb 8CEEO3MOIACHBIE CUMYAYUU NPU PEeUleHUU 3a0ay HA 08UICEHUE NO peKe, PACCMAmMPU8aAmy pasnvle CUCEMbl OMCYéma,

o pewams pasHooopasHvle 3a0a4u «Ha Yacmuy,

o pewams u 000CHOBbI6AMb C80€ peuieHue 3a0ay (8blOelsimb MAMEMAMUIECKYl0 OCHO8Y) HA HAXOdCOeHUe 4acmu 4ucia U 4ucia no e2o
Yacmu Ha OCHOBE KOHKPEMHO20 CMbICAA Opodu;

o 0CO3HABAMb U OOBACHAMbL UOEHMUYHOCMb 3A0a4 PA3HLIX MUNO0S, CEA3LIGAIOWUX MPU GeIUUUHbL (Ha pabomy, HA NOKYNKU, HA

08udICeHUe).8bLOCNAMb IMU GETUYUHBL U OMHOWIEHUS MedCOy HUMU, NPUMEHAMb UX HPU peuleHuu 3a0ay, KOHCMmpyupoeams coOCmeeHHble 3a0ay
VKA3AHHBIX MUNOG;

871a0emb OCHOBHLIMU MEMOOAMU PeUuleHUs 3a0ay Ha CMeCU, CNIABbL, KOHYESHMPAYUU,

pewams 3a0ayu Ha NPOYEHmMbl, 8 MOM YUCTe, CIONHCHbIE NPOYEHMbL C 0DOCHOBAHUEM, UCNONb3YA PA3HbIE CNOCOObL,

pewams jo2udecKue 3a0ayu pasHblMu CHOCobamu, 8 mom yucie, ¢ 08yMs OJ10KAMU U ¢ mMpemsl OIOKAMU OAHHBIX C HOMOWbIO MAabIUuY,
pewams 3a0ayu no KOMOUHAMOPUKe U Meopull 6epOSMHOCMeEL HA OCHO8E UCNOTIb30BAHUS U3YUEHHBIX MeMO0008 U 000CHOBbIBANb peuleHUe;
peulams HeCl10ACHbLE 3a0ayU N0 MAMeMAmu4eckou Cmamucmuxe;

0671a0emb  OCHOGHBLIMU ~MEMOOAMU pPEeUleHUsi  CIOMCeMHbIX  3a0ay: apugpmemuyeckuil, aneebpaudeckuti, nepebop 6apuaHmos,
2eomempudeckull, 2papuieckutl, NPUMEeHIMb UX 8 HOBbIX NO CPABHEHUIO C U3YYEeHHbIMU CUMYAYUSX.

B noBcenHeBHOI KU3HM U IPH U3yYeHUH JAPYTUX NPeIMETOB:



o 8bl0EIAMb NPU peuleHul 3a0ay Xapakmepucmuky paccmampugaemoll 6 3a0ave Cumyayuu, omiuyHvle om peaibHulX (me, om KOmopbIxX
abcmpa2uposanucy), KOHCMpYUposams HO8ble CUMYAyUU ¢ YUEMmom dMUX XapaKxmepucmux, 8 YaCmHOCMU, NpU peueHul 3a0a4y Ha KOHYeHmpayuu,
VUumvleams NIOMHOCHb GeUleCmea,

J pewams U KOHCMPYUpo8ams 3a0auul HA OCHOBE DPACCMOMPEHUS DedlbHblX CUmyayuil, 6 KOMOpbIX He mpebyemcsi MmMouHblll
BLIUUCITUMENbHDIL Pe3YTbman;

J pewams 3a0ayu Ha 08UdICeHUe NO peKe, paAcCMampusas pasHvle CUCeMbl Omcyemd.

CTaTuCTHKA U TeOpHsi BEPOSITHOCTEI

o Onepuposams NOHAMUAMU. CMONOYAMbBIE U KPY208ble UASPAMMbL, MAOIUYbl OAHHLLX, CPeoHee apupmemuueckoe, Meouana, Haubovuiee
U HauMeHbvlee 3HaueHUus 8blOOPKU, PaZmMax 8blOOPKU, OUCNEPCUsl U CMAHOAPMHOE OMKIOHEeHUe, CIYYAUHAS USMEHYUBOCTb,

J u361eKamsv UHGoOpMayuro, NPedCmMasieHHYI0 8 MAOIUYAX, HA OUASPAMMAX, epaApuKax;

. cocmaenames madauysl, CMpoOUmsb OUACPAMMbL U SPAPUKU HA OCHOBE OAHHBIX,

o onepuposamv NOHAMUAMU. (PAKMOPUAT YUCTA, NEPECMAHOBKU U couemaHus, mpeyeonvHux Ilackans;

. NPUMEHSIMb NPAGUILO NPOU3BEOEHUs NPU PEUUEHUU KOMOUHAMOPHLIX 3a0al;

. ONepuUpoBaAmb NOHAMUAMU. CLYHAUHBIN ONbIM, CLYYAUHBLI 8b100D, UCNbIMAHUE, dIeMEHMAPHOE CIYYAliHoe codblmue (UCX00), KI1accuieckoe
onpeoeieHue eposiMmHOCMU CLYHAUHO20 CODbIMUSL, Onepayul Hao CAYYAUHLIMU COOLIMUIMU,

o npeocmasisimos UHGOPMAyUIo ¢ NOMOWbIO Kpy208 diliepa,

o pewams 3a0ayu Ha 8bIYUCTEHUE 8EPOSIMHOCTIU € NOOCYeMOM KOIUYeCmaa 8apUuanmos ¢ NOMOubI0 KOMOUHAMOPUKU.

B noBceaHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

. U361€KAMb, UHMEPNPEMUPOSams U npeodpaz0evleams UHGoOpMayulo, NpedCmasieHHylo 8 mabauyax, Ha Oudepammax, epaguxax,
OMPaANCArOWYI0 CEOUCMEA U XAPAKMEPUCIUKU PEATIbHbIX NPOYECCO8 U SA6NEHUIL,

J onpeodenams CMAMUCMUYecKue Xapakmepucmuku 6ul00poK no mabauyam, OuazpamMmam, 2epapukam, 6blNOIHAMb CPABHEHUe 8
3a6UCUMOCIU OM Yeau PeeHUst 3a0adu,

J OYEHUBAMb BEPOSIMHOCTIN PEAibHbIX COOLIMULL U SI8TIEHUL.

I'eomeTpuueckue purypsi

Onepupoeams NOHAMUAMU 2eOMEMPUYECKUX Pueyp;

U361eKamov, UHMEPNPEMUpO8ams U NPeodoPaz08bl8ams UHGHOPMaAYUIo 0 2eoMempuieckux ueypax, npeocmasienHyIo Ha Yepmericax,
NPUMEHAMb 2eoMempuieckue hakxmol 015 peuleHus 3a0ay, 8 Mmom Yucie, NPeonoaazaruux HeCKOJIbKO WUa208 PeueHus;
Gopmyruposams 6 npocmeuuux CIy4asx coUCmed u npusHaKu ueyp;

00KA3bI8AMb 2e0MeMPUiecKue YmeeprHcOeHus,

671a0emb CManOapmHoU Kiaccugukayueli nIoCKux ueyp (mpeyeoibHuKo8 u 4emuvlpéxy2oibHUK08).

B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

° UCNONIBL308AMb CEOUCMBA 2eOMEMPUYECKUX (ucyp OJisl peulerus 3a0ay NPaAKmu4ecko20 Xapakmepa u 3a0ay u3 CMe#CHbIX OUCYUNTUH.
OTHoeHud
° Onepuposams — NOHAMUAMU:  PABEHCMEO  (hueyp, pasHvle @QuUIYpbl, PABEHCMBO  MPEY2OIbHUKOS, NAPALIEIbHOCHb — NPSIMUBLX,

NepneHOUKYISIPHOCb NPAMbBIX, Yelbl MeHCOy NPAMbIMU, NEePNEeHOUKYIAD, HAKIOHHAS, NpoeKyus, nodobue gueyp, nododuvie Gueypuvl, nodobHbvie
Mpey2oNbHUKU,
J npumensimob meopemy Paneca u meopemy 0 NPONOPYUOHATLHBIX OMPEIKAX NPU peuleHUul 3a0ay;



o Xapakmepuzo8amy 63aUMHOE PACNONONCEHUE NPAMOLU U OKPYHCHOCMU, O8YX OKPYHCHOCME.
B noBceaHeBHO KU3HM M NIPH U3YUYEHHHU APYTUX NPeIMETOB:

J UCNONb306aAMb OMHOWEHUSL OJIsL peuleHUsl 3a0a4, GO3SHUKAIOWUX 8 PeAlbHOU HCUSHU.
N3mepeHus u BLIYMCIEHUS
o Onepuposams npedcmasgieHusmu o OIuHe, niowaou, oovéme kax eerudunamu. Ilpumensmo meopemy Ilughacopa, gpopmynvl niowaou,

00bEMa npu peweHuU MHO20ULa208bIX 3a0al, 8 KOMOPbIX He 8ce OaHHble NPe0CmAasieHbl I8HO, d MpedyIom 8bIYUCTIeHUL, ONepupo8ams Doiee Wup OKUM
KOU4eCcmeom popmyn ONuHbL, NIOWAOU, 00bEMA, BLIYUCTAMb XAPAKMEPUCTNIUKU KOMOUHAYULL (hucyp (OKPYHCHOCMEL U MHO20Y20bHUKOB) GbIUUCIAMb
paccmosiHus mexcoy gueypamu, npUMeHams mpuesoHomempuieckue Gopmyasl 0Jisl GbIUUCTIEHUL 8 60JIee CLONCHBIX CAYUAAX, NPOBOOUMb GbIUUCTICHUS HA
OCHOB€e PABHOBENUKOCMU U PAGHOCOCMABIEHHOCTIU,

. nPOBOOUMb NPOCTbLE BLINUCLEHUSL HA 0OBEMHBIX MeNax;

o Gopmynuposams 3a0ayu Ha 8bIYUCIEHUE OIUH, NIOWAOel U 00BEMO8 U peuiamsb UX.

B noBceaHeBHOI )KM3HU M NPU U3YYE€HHH IPYTHX MPEAMETOB:

J nPOBOOUMYb BLINUCTICHUS HA MECIHOCMU,

o npUMeHsAMb OPMYIbl NPU BLIYUCTEHUAX 8 CMENHCHBIX YUeOHbIX NpeoMemax, 6 OKpycaioujell 0eiucmaumenbHOCmiL.

I'eomeTpuyeckne MOCTPOEHUsI

J H306pasxcame ceomempuyeckue gusypvl no meKCmo8oMy U CUMBOIbHOMY ONUCAHUIO,

J CB0D0OHO ONEPUPOBAMb YEPMENHCHBIMU UHCTNPYMEHMAMU 68 HECTIONCHBIX CIYUASX,

J BbINOIHAMbL NOCMPOEHUS. MPEY2OTbHUKOS, NPUMEHAMb OmoeNbHble Memoobl NOCMPOEHUU YUPKYleM U JUHEUKOU U Nposooums
npocmetiuiue UCCie008aHUsL YUCIA PeUuleHUl;

. U306pasicames Mmunosvle NIOCKue ueypvl U 00vbeMHble Mmeld ¢ NOMOWBIO NPOCIEUUX KOMNbIOMEPHBIX UHCMPYMEHMOS.

B noBceHeBHO¥ KU3HM U NIPU U3YYEHUH APYTUX MPeIMETOB:

J 8bINOIHAMb NPOCMeluUe NOCMPOEHUsL HA MECIHOCMU, HeOOX00UMbLe 8 PEeAlbHOU HCUSHU,

. OYEHUBAMb PA3MEPLI PEdIbHbIX 00BEKMO8 OKPYHCAIOUe20 MUpda.

IIpeoOpa3oBanus

J Onepupoeamv nousimuem 08UNHCEHUsL U NPeoOPA308aHUsA NOOOOUS, 61A0eMb NPUEMAMU NOCMPOEHUS PUSYP € UCHONb30BAHUEM OBUINCEHUL U

npeobpazosanuii NOO0OUsl, NPUMEHAMb NOTYYEeHHble 3HAHUS U ONbIM NOCMPOCHUL 8 CMENCHBIX NPeOMemax U 6 peaibHblX CUMYAYUIX OKPYHCAIOUie2o
mupa;

o cmpoumu ueypy, H000OHYI0 OAHHOU, NOL30BAMBC CBOUCMBAMU NOOOOUSL 151 000CHOBAHUSL CBOUCME ucyp,

o NPUMEHAMb CEOLLCMBA OBUNCEHULL 0I5l NPOBEOEHUsI NPOCMEUUUX 000CHOBAHUL CBOUCME huyp.

B noBcexHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

J NPUMEHAMb CEOUCMEA OBUNCEHUL U NPUMEHAMb NO00OUe 01 NOCMPOEHULL U 8bIYUCTEHU.

BekTopbl 1 KOOPAUHATHI HA IIOCKOCTH

. Onepuposamv NOHAMUAMU BEKMOP, CYMMA, PASHOCHb 8EKMOPO8, NPOU3BEOEHUE 8EKMOPA HA YUCIO, Y20l MeAHCOY 6eKMOPAMU, CKANAPHOE
npoussedeHue 6eKmopos, KOOPOUHAMbL HA NIOCKOCU, KOOPOUHANbL 6EKMOPA,

J BbINOIHAMb O€lCMBUs HAO BeKMOpamu (CloJiCeHue, GblyUmMaHue, YMHONMCEHUe HA HUCIO0), BbIYUCTAMb CKANAPHOE NpousseoeHue,

onpedeﬂﬂmb 6 npocmeﬁmux CYHasix yeon Meofcdy BEKMOPpAMU, BbINOJIHAMb PA3I0NHCEHUE 6EKMOPA HA cocmasesidrouiue, nPpUMEHRANb NOJTY4YE€HHble 3HAR U



8 husuxe, NOIL306aMbCL POPMYNOU BLIYUCTICHUSL PACCMOAHUSL MEAHCOY MOYKAMU NO U3BECMHBIM KOOPOUHAMAM, UCNOIb308AMb YPASHeHUs: hucyp O/
peuwenus 3a0au;

° NPUMEHAMb 8EKMOPbL U KOOPOUHAMbL OJ51 PEULeHUSI 20MEeMPUYECKUX 3a0ay HA 8blYUCIeHUe OJIUH, Y2l08.

B noBce1HeBHOI JKU3HU U NIPH U3YYeHUH APYTUX MPeIMeTOB:

° UCNOIBL3068AMb NOHAMUSL BEKMOPOS U KOOPOUHAM OJisl peutenust 3a0ay no gusuxe, ceocpaguu u Opy2um yu4eOHblM npeomeman.

HcTopust MaTeMaTuKu

° Xapaxkmepuzosamuv 6K1A0 8b10AIOUUXC MAMEMATNUKOS 8 PA3BUMUE MAMEMAMUKU U UHBIX HAYYHBIX 0bacmell,

° NOHUMAMb POJb Mamemamuku 8 pazsumuu Poccuu.

MeToabsl MATEMATHKH

° Hcnonwv3ys uzyuennvie memoowvl, nposoounib 00KA3AMeNbCMBE0, 8bINONHAMb ONPOBEPHCEHUE,

° 8bIOUPAMb U3YHEeHHbIE MEMOObl U UX KOMOUHAYUU 0151 PeuleHUsi MamemMamuyeckux 3a0a4;

° UCNONIb306AMb MAMEMAMUYecKue 3HAHUs 0N ONUCAHUSL 3AKOHOMEPHOCMEU 6 OKpyicalowel OetcmeumelbHoCmu U Npou3e0eHUsx
uckyccmea,

° NpUMeHamb npocmeuiuiue nPocpammHovle Cpedcmaed U dINeKmpOHHO-KOMMYHUKAYUOHHbIE CUCEMbL NPU PeUeHUU MAMeMamuiecKux 3a0ad.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYHMThCSl B 7-9 Kilaccax AJs yCIEeIHOro NpooJKeHusl 00pa3oBaHus HA yIiIy0JIéHHOM ypOBHe
DJIeMeHThI TeOPHH MHOKECTB 1 MATEeMAaTH4YeCKO JIOTUKH

o CBOGOJIHO OMEPHPOBATH MOHATHAMI: MHOKECTBO, XaPAKTEPHCTHKN MHOXKECTBA, MEMEHT MHOXKECTBA, MTYCTOE, KOHEUHOE H GECKOHETHOE
MHOY€ECTBO, [TOJIMHOXECTBO, IPHUHAJJIEKHOCTb, BKIIIOUEHUE, PABEHCTBO MHOKECTB, CIIOCOOBI 3aJJaHNE MHOKECTBA,;

J 3aJlaBaTh MHOKECTBA pPa3HbIMU CIIOCO0aMU;

J MIPOBEPSATH BBINOJIHEHNE XapaKTEPUCTUUECKOTO CBOMCTBA MHOKECTBA;

J CBOOO/IHO OINEpPUPOBATh MOHATUSMU: BBICKa3blBaHHE, UCTUHHOCTh M JIOXKHOCTb BBICKA3bIBAHMS, CJIOXKHBIE U IMPOCTHIE BBICKA3bIBAHMSI,

OTPUIIAHWE BBICKA3BIBAHWUN; WCTHHHOCTh M JIOKHOCTH YTBEPXKICHHS W €r0 OTPHIIAHUS, ONEpaIlMi HaJ[ BBICKA3bIBAHWSMH: W, WM, HE;YCIOBHBIC
BBICKA3bIBAaHUS (MMILTUKAIINN);

o CTPOUTH BBICKA3bIBAHUS C UCTIOJIH30BAaHUEM 3aKOHOB alreOpbl BhICKa3bIBAHHM.

B noBcenHeBHOM KU3HU U IIPH M3YYEHHUH APYIUX NPEIMETOB:

o CTPOUTH PACCY>KJAEHUS Ha OCHOBE UCIIOJIb30BaHUs [IPABUII JIOTUKH;

o HCIOJIb30BaTh MHOXECTBA, ONEpAllii ¢ MHOXKECTBAMH, UX Irpaduueckoe MpeacTaBiIeHUe JUIsl OMMCAHUS PEAIbHBIX MPOIIECCOB U SBJICHUM,

IIpU pELIeHUH 3a]a4 JPYIuX y4eOHbIX MTPEIMETOB.

Yuciaa
° CB0OOIHO OmepHpoBaTh MOHATUSIMU: HATYPATbHOE YHMCIIO, MHOXKECTBO HATYPAJbHBIX YHUCEIN, LEI0€ YHCIIO, MHOXECTBO IENBIX YHCEl,
OGBIKHOBGHH&SI IIpOGB, ACCATUYHAsA ,Z[p06b, CMCIIaHHOC 4HuCJIO, paI_[I/IOHaJIBHOC YHUCJI0, MHOXKECCTBO paI_[I/IOHaJILHBIX YHUCCII, I/IppaI_II/IOHaJIBHOC qucio,

3 3,H€CI) " fajiee — 3HaTb ONPECACICHUC ITIOHATHS, 3HATh U YMCTb 10Ka3bIBATH CBOIicTBa (HpI/I3HaKI/I, €CJI1 OHH CCTB) TIOHATHUS, XapaKTECPHU30BaAThb CBA3U C APYT'UMU NMOHATUIAMMU,
MpeACTaBJidsl OAHO NOHATHUC KAK YaCTh LEJIOCTHOTO KOMIUJICKCA, UCIIOJIb30BATh NOHATUC U €0 CBOIiCTBa Ipu NpOBCACHNUHU paccymaeﬂnﬁ, JA0Ka3aTeJbCTB, pCUICHUU 3aJa4.



KOpCHb CTCICHHU 1, l[GfICTBHTCJILHOC YHCJI0, MHOXCCTBO ﬂeﬁCTBHTeHLHBIX YUCCl, TCOMCTpHUYCCKAasd UWHTCPIIPETAlUA HATypPaJIbHbIX, HICJIbIX,
paluOHAJIbHbIX, ,HeﬁCTBI/ITeJIBHBIX YHCCII,

o MMOHUMATH U OOBSCHATH PA3HUILY MKy MTO3UIIMOHHON ¥ HETIO3UITMOHHON CHCTEMaMu 3aIlMCH YHCeT,

° MEePEBOANTH YHUCIIA U3 OJHOM CHCTEMBI 3aIMCH (CUCTEMBI CUMCIICHHUS ) B IPYTYIO;

° JIOKa3bIBaTh W MCIOJb30BaTh MPU3HAKU AeauMOcTd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymMbl U NPOU3BEACHUS YUCEN MPU BBINOJTHEHUHU
BBIYMCIICHUM U PEIICHUY 3a/1a4;

o BBITIOJIHATH OKPYTJICHHE PAllMOHAIBHBIX U UPPALMOHATBHBIX YHCEII C 33JITAaHHON TOUHOCTHIO;

o CpaBHHBATH JICHCTBUTEILHBIC YUCIIA PAa3HBIMU CIIOCOOAMH;

o yIOPSI0YMBATh 4YHCIA, 3alUCAaHHBIE B BHJE OOBIKHOBEHHOW W JCCATUYHOW JApOOHM, dHCIA, 3alHUCaHHBIE C WCIOJIb30BAaHUEM
apu(pMEeTHIECKOT0 KBAJAPAaTHOTO KOPHS, KOPHEH CTeIeHn OoJIbIe 2;

o Haxoauth HOJI u HOK umcen pa3HbIMU criocoOaMu 1 UCITOJIB30BATh UX MPU PEIICHUH 3a/a4;

o BBITIOJTHATh BBIYMCIICHHUSI M MPEoOpa3oBaHUs BBIPAKCHHMA, COICPIKANIUX JICHCTBUTEIBHBIC YHCIA, B TOM YHCIE KOPHH HATYpaIbHBIX
CTETICHEH.

B noBceHeBHOM KU3HM U NIPH M3YYEHHUH JAPYTUX NPeIMETOB:

o BBITIOJIHATH M OOBSCHATH PE3YJIbTaThl CPABHEHHUS PE3YJIbTATOB BBIYMCICHUN TPH PEIICHUU NPAKTHUUYECKUX 3a/1ad, B TOM 4YHUCIE
MPUOIMKEHHBIX BEIYUCIICHHM, UCTIONB3YS Pa3HbIE CIIOCOOBI CpaBHEHUN;

° 3alUChIBaTh, CPABHUBATh, OKPYIJISITh YACIOBBIE IAHHBIE PEAJIbHBIX BEIMYHH C UCIIOIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUS;

o COCTaBJISITh U OIICHUBATh PAa3HBIMU CIIOCOOAMM UYWCIIOBBIE BBIPAKEHUS MPH PEHICHUH MPAKTUYECKUX 337ad W 3a/ad U3 JPYTUX y4eOHBIX
MPEAMETOB.

ToxnecTBeHHbIE IPe0OpPa3oBaAHUA

o CB000OIHO ONIEpUPOBATH MOHATHIMH CTEIIEHU C LIETIBIM U APOOHBIM MMOKa3aTeNeM;

o BBITIONTHSATH JI0KA3aTeIbCTBO CBOIMCTB CTETEHU C LIETBIMU U APOOHBIMH MMOKa3aTeIsIMU;

o OTIEPUPOBATH MOHITHSIMHU «OJTHOWICH», KMHOTOUWICH», «MHOTOUYICH C OJHOM MEePEMEHHOI», «KMHOTOUJIEH ¢ HECKOJIBKUMH TIEPEMEHHBIMU,
K02 (D PUIIMEHTH MHOTOUJIEHA, «CTaHIapTHAs 3alMMCh MHOTOWIEHAY, CTETIEHh OJTHOWIEHA U MHOTOWICHA;

o cBOOOIHO BJIaJIETh MpUEeMaMu MpeoOpa3oBaHUs IENbIX U APOOHO-PAIIMOHATLHBIX BBIPAKEHUN;

o BBITIONTHSATH Pa3NioKeHNE MHOTOWICHOB HA MHOXHUTENN Pa3HBIMU CIIOCOOAMHU, C HCIIOIH30BAaHHEM KOMOUHAIIMH Pa3IMYHbBIX TPUEMOB;

o UCIOJIb30BaTh TeopeMy Buera u Teopemy, obpaTHyto Teopeme Bueta, 715 moricka KOpHEW KBaApaTHOTO TPEXUJICHA U AJIsl PeIlIeHus 3a/1ad,
B TOM YHMCII€ 33/1a4 C TapaMeTpaMU Ha OCHOBE KBaIPATHOTO TPEXUJICHA;

o BBITIOJTHATH JCICHHE MHOTOYJIEHa HA MHOTOYJICH C OCTATKOM;

o JTIOKa3bIBaTh CBOMCTBA KBAIPATHBIX KOPHEN U KOPHEW CTEIICHH n;

o BBITIONHSATH MpeoOpa3oBaHus BRIPAXKECHUIA, COJIEPKAIINX KBaIpaTHbIE KOPHU, KOPHU CTETICHU 71;

o CBOOO/IHO OTIEPUPOBATH MOHATUSIMHU «TOXKIECTBOY, «TOKIECTBO HA MHOXKECTBEY, «TOKIECTBEHHOE MTPEOOPa30BaHUEY;

o BBITIONTHSATH Pa3InYHbIe TPeoOpa30BaHus BRIPAKECHUIA, COIEPKAIIIX MOJTYIIH. (JF) ="

B noBcenHeBHOI KU3HN U IPH U3YYEHHUH APYTUX NPeIMETOB:

° BBITIOJTHATE TIPeoOpa3oBaHus M ACHCTBUSA ¢ OYKBEHHBIMH BBIPAKCHUSIMH, YHCIOBbIE KOA(D(HUITUEHTHI KOTOPHIX 3alTMCaHbl B CTaHIAPTHOM

BHJIE;



o BBINOJIHATH MPE0OPa30BaHMsI PAllMOHATBHBIX BRIPAKEHUH MPH PEILICHUH 33/]]a4 APYTHX Y4eOHBIX PEIMETOB;

o BBINOJIHATH IPOBEPKY MIPABIONOA00US (PU3NUECKUX U XUMUYECKHX (POPMYII HA OCHOBE CPAaBHEHMsI pa3MEPHOCTEH U BaJIEHTHOCTEM.
YpaBHeHHsI M HEPABEHCTBA

o CB00OOHO OmMEpHpOBATh MOHATHAMH: ypaBHEHHE, HEPABEHCTBO, PAaBHOCWIBbHBIC ypaBHEHHS M HEPABEHCTBA, ypaBHEHHE, SBISIOIICECS
CIJICZICTBUEM JIPYTOTO YPaBHEHUS!, ypaBHEHHsI, PABHOCHIIbHBIE HA MHOYKECTBE, pAaBHOCUIIbHBIE ITPE0Opa3oBaHus ypaBHEHUH;

o pelaTh pa3Hble BU/bl YPABHEHUI U HEPABEHCTB U UX CUCTEM, B TOM YHCIIE HEKOTOPbIE ypaBHEHUs 3 U 4 cTeneHel, ApoOHO-palliOHaIbHbIE
U UPpalOHAJIbHbIE;

o 3HaTh TeOpeMy Buera 11 ypaBHEHUN CTEIIEHHU BbILIE BTOPOH;

o MOHUMATh CMBICII TEOPEM O PAaBHOCHIIBHBIX M HEPABHOCHUIIBLHBIX TPe0Opa30BaHUAX yPaBHEHUN U YMETh UX JJOKa3bIBaTh;

o BJIQJIETh PAa3HBIMH METOJIaMH PEUICHUs YpaBHEHHI, HEPABEHCTB U UX CHCTEM, YMETh BBIOMPATh METOJ PEHICHUS U OOOCHOBBIBATH CBOMA
BBIOOD;

o WCTOJB30BAaTh METOJl HMHTEPBAJIOB JJIsi PEIICHUS HEPABEHCTB, B TOM 4YHCIE JAPOOHO-PAllMOHAIBHBIX M BKIIOYAOIMUX B ce0s
HMPPALMOHAIIbHBIE BBIPAYKEHNUS,

o pelaTh ajnredpanyecKkue ypaBHEHHUs] U HEPAaBEHCTBA U UX CUCTEMBI C ITapaMeTpaMy ajaredpandeckuM U rpau4eckuM MEeTO/1aMu;

o BJIa/IETh Pa3HBIMU METOJIaMU J0Ka3aTeJIbCTBA HEPABEHCTB;

. pelaTh ypaBHEHUs B LENIbIX YUCIIAX;

o n300pakaTh MHOXKECTBA Ha IJIOCKOCTH, 331aBaeMble YPaBHEHUSIMHU, HEPABEHCTBAMU U UX CUCTEMaMH.

B noBcenHeBHOM KU3HU U NIPH U3YYEHHUH APYIUX MPEeIMETOB:

o COCTaBJIATh U pellaTh ypaBHEHUs, HEPABEHCTBA, X CUCTEMbI IIPU PEILIEHUH 3a7a4 APYTUX y4EOHbIX MTPEIMETOB;

o BBINOJIHATE OLIEHKY IPaBAONOA0OMs pe3yiabTaToB, MOJyYyaeMbIX MPHU PEIICHUM Pa3MYHbIX ypaBHEHMH, HEPaBEHCTB W UX CUCTEM IpHU
pEeLIeHUH 3aJa4 APYrUX YUeOHBIX NPEIMETOB;

o COCTaBJIATh U pellaTh YpaBHEHUSI U HEPABEHCTBA C MapaMeTpaMu IIPU PEIIEHUH 3a7a4d JPYTUX y4eOHbIX TPEIMETOB;

o COCTABJISITh YPABHEHHUE, HEPABEHCTBO WJIM UX CHCTEMY, ONMCBIBAIOIINE PEATBHYIO CUTYALMIO WIM MPUKIAJHYIO 331a4y, HHTEPIPETUPOBATh
MTOJIyYEHHBIE PE3YIIbTAThI.

DOYyHKIUH

o CB00OHO OmepUpoBaTh MOHATUSIMU: 3aBUCUMOCTD, (DYHKIIMOHAJIbHAs 3aBUCHUMOCTD, 3aBHCHMasl U HE3aBUCHMas MepeMeHHble, QyHKIHs,

crocoObI 3a/1aHusl QyHKUIMHU, apryMEHT U 3Ha4eHHe (PYHKIMH, 00JIaCTh OMpeeNieHUs] U MHOXKECTBO 3HaU€HUsl PYHKINU, HYIU (PYHKIHUU, TPOMEKY TKH
3HAKOIOCTOSIHCTBA, MOHOTOHHOCTh ()YHKIIMH, HauOOJbIllee M HaUMEHbIIEE 3HAUEHUs, YETHOCTH/HEUETHOCTh (PYHKLUH, MEPUOAUYHOCTh (PYHKIIUH,
rpaduk QyHKINH, BEPTUKAIbHASL, TOPU3OHTAIbHAS, HAKIIOHHAS] ACUMITTOTHI; TpaduK 3aBUCUMOCTH, HE SBJISIOLIEHCS (PYHKIIMEH,

J CTpouTh Trpaduku (GyHKIMNA: JTUHEHHOU, KBaJpaTHUYHOW, APOOHO-TMHEWHOW, CTETIEHHOW MpH pa3HbIX 3HAUEHUSIX IOKa3aTels CTEleHH,
y =[xl

. UCIOIb30BaTh NpeoOpa3oBanus rpadpuka QyHKIUU y = f (x) I HOCTPOEHHs rpaQuKOB PyHKIUN y = af (kx+b)+c ;

J aHAJM3UPOBATh CBOMCTBA (PYHKUMI U BUJ rpauka B 3aBUCIMOCTH OT ITApaMETPOB;

J CBOOOJHO OINEPHPOBATh MOHATHSAMM: IIOCIEIOBATEIbHOCTh, OTPAHWYEHHAS IIOCJIEOBAaTEIIbHOCTh, MOHOTOHHO BO3pacTarouias

(yObIBaro1as) mocae0BaTeNbHOCTh, IPEEI OCIE0BATEIbHOCTH, apuMeTHYECKas IPOrpeccus, FreOMeTprUecKas MPorpeccus, XapakKTepUCTHYECKOe
CBOMCTBO apu(pMeTUIECKOM (reOMETPHUECKO ) IPOTPEeCCUu;



L4 HUCIIO0JIB30BaTh MCTO MaTeMaTHUYECKOM HWHAYKOWUW OJi1 BbIBOAA (I)OpMYH, A0Ka3aTCjIbCTBa PAaBCHCTB M HCPABCHCTB, PCHICHUSA 3aJad Ha
JACIINMOCTD,

o HCCIIEI0BATh IIOCIIEI0BATEIbHOCTH, 3aJaHHBIE PEKYPPEHTHO;

o pemaTh KOMOMHUPOBAHHBIE 33/1a41 Ha apH(PMETUIECKYIO M TEOMETPUUECKYIO IIPOTPECCHH.

B noBcenHeBHOM KU3HU U NIPH U3YYEHHUH APYIUX NPeIMETOB:

o KOHCTPYUpPOBaTb M MCCIIENOBaTh (YHKIIMH, COOTBETCTBYIOLIME pealbHbIM IIpolieccaM M SIBJICHUSAM, MHTEPIPETHPOBATH IOJTY4YEHHBIE
pe3yabTaThl B COOTBETCTBUU CO CIIEHU(PHUKON UCCIENyeMOro Npolecca UiH sSBICHMS;

o MCIOJIB30BATh TPaPUKH 3aBUCUMOCTEH I MCCIIEAOBAHMS PEATbHBIX MTPOLIECCOB U SBJICHUA;

o KOHCTPYMPOBATh U UCCIIEAOBATh (PYHKIIUH MPH PEIICHUH 3324 APYTUX y4EOHBIX MPEAMETOB, HHTEPIPETHPOBATH MOIYYCHHBIE PE3YIIbTATHI

B COOTBETCTBHUU CO CeIM(PUKON YIeOHOTO MpeameTa.
CraTucTHKAa U TeOpHUs BEpPOSATHOCTE

o CB00OOHO OmMEpUpPOBATh MOHATHAMH: CTOJOYATHIE M KPYroBBIE TUArpaMMbl, TaONWIBI JaHHBIX, CpeaHee apudMeTHuecKoe, MeIuaHa,
HauOoJIbllIee U HAaMMEHbIIIee 3Ha4eHUs1 BBIOOPKH, pa3Max BbIOOPKH, TUCIIEPCHS U CTaHAAPTHOE OTKIOHEHHE, CllyyaiiHas H3MEHUYNBOCTb;

J BbIOMpaTh HanboJee yaoOHbIN CIoco0 mpecTaBieHus HH()OPMAIINH, aIeKBaTHBINA €€ CBOMCTBAM M LIEJISIM aHaIN3a,;

o BBIYUCIIATH YMCIIOBBIE XapaKTEPUCTUKN BEIOOPKH;

J CcBOOO/IHO ONEPUPOBAThH MOHATUAMU: (PaKTOPHUAJ YKCIIA, IEPECTAHOBKU, COUYETAHUSI U pa3MelleH s, TpeyroiabHuk [lackans;

o CBOOO/JIHO ONEpUPOBATH MOHATUSMU: CIy4YalHBINA OMBIT, CIy4alHbIN BbIOOp, WCIBITAHUE, AJIEMEHTAapHOE ciydaiiHoe coObITHE (MCXOon),
KJIACCUYECKOE OIpe/IeTIEHUE BEPOSTHOCTU CIIy4allHOTO COOBITHS, ONEpaly HaJl CTy4allHbIMU COOBITHSIMH, OCHOBHbIE KOMOWHATOPHBIE (POPMYJIBL;

o CBOOOJHO OMNEpUpPOBATh MOHATHUAMU: CIyYailHBIH OMBIT, CIydailHBI BBIOOp, MCIBITAHUE, DJEMEHTapHOE CilydailHoe coObITHe (HCXON),
KJIaCCUYECKOE ONpeieNieHNe BEPOATHOCTH CIy4aifHOTO COOBITHS, ONlepaliiy Ha/l CIlydailHBIMH COOBITUSMHU, OCHOBHBIE KOMOMHATOPHBIE (POPMYJIBI;

o 3HATh IPUMEPHI CIyUYalHBIX BEJIMYUH, U BBIUUCIATH UX CTATUCTUYECKUE XapAKTEPUCTUKU;

o UCIOJIb30BaTh (POPMYIIBI KOMOMHATOPUKH MPHU peIlIeHNH KOMOMHATOPHBIX 3aj1ay;

o pelaTh 3a/1aur Ha BHIYMCIIEHUE BEPOSATHOCTH B TOM YHCJIE C UCIIOJIb30BaHUEM (HOPMYII.

B noBcenHeBHOM JKU3HM M IPH W3YYCHUH APYTHX NPEAMETOB:

o MIPEICTaBIATh HHPOPMAIIMIO O PEATIbHBIX MPOIECCaX U SIBICHUAX CIOcOO0M, aIeKBATHBIM €€ CBOICTBAM M LI€JIH MCCIIEI0BaHUs;

o aHAJIM3UPOBaTh M CPAaBHUBATH CTATUCTHUECKHE XapaKTEPUCTHKU BHIOOPOK, IMOIYYEHHBIX B IpOIEcCe pelleHus MPHUKIaJHON 3adauu,
U3YYEHHUS PEasIbHOTO SIBJICHMSI, PEIICHUs 3aJa4l U3 IPYTUX YYEOHBIX MPEIMETOB;

. OLIEHUBATh BEPOSATHOCTh PEAIbHBIX COOBITUI M SABJICHUN B PA3IMUHBIX CUTYAIUIX.

TexkcroBble 32124

o Pematb npocThle U ClI0XKHBIE 33]]a4H, a TAKXKE 3a]1a4M MMOBBIILIEHHOW TPYAHOCTH U BBIJENATH UX MATEMaTHUYECKYIO OCHOBY;

o pacrno3HaBaTh pa3HbIE BUJIbI U TUIIBI 33124,

. HCIIOJIb30BaTh PAa3HbIE KpPAaTKUE 3allMCH KaK MOJENIN TEKCTOB CIOKHBIX 3a/Jad W 3a4ay IOBBIIEHHOW CIIOKHOCTH JJISl IOCTPOECHMS
MIOMCKOBOM CXEMBI U peIIeHUs 33/1a4, BEIOMPATh ONTHUMAJIBHYIO 17151 paCCMaTpUBAaEMOM B 3ajlaue CUTYallud MOJIETIb TEKCTa 3a/1a4y;

. pasnuyaTh MOJIENIb TEKCTa U MOJIEIb PELICHUs 3a7a4l, KOHCTPYUPOBATh K OJHON MOJEH PEIIEHUs CIO0XKHBIX 33aJa4 Pa3Hble MOJIEIH TEKCTa
3aJauuy;

. 3HATh U IPUMEHATH TPU CrIoco0a MoKcKa pemeHus 3a1a4 (0T TpeOoBaHUA K YCIOBUIO U OT YCJIOBHS K TpeOOBaHNI0, KOMOMHHPOBAHHBIN);

J MOJICIMPOBATh PACCYKICHHS ITPU MOUCKE PEIICHUS 33/1a4 ¢ TIOMOIIBIO Tpad-CXeMbl;



o BBIIEIIAITH ATAIbI PELICHUS 3a/1a4M U COIEP )KaHNUE KaXKA0ro ITara;

o YMETh BBIOMpATh ONTHMAJBHBIM METOJ pelIeHMs 3aJaud M OCO3HaBaTh BHIOOp METO/a, pacCMaTpHUBATh PA3IMUYHbIE METOJbl, HAXOIUTh
pa3HbIC PELICHUS 3a/1a4M, €CIIM BO3MOXKHO;

aHAJIM3UPOBATh 3aTPYIHEHUS [IPU PEILICHUU 3a/ay;

BBINOJIHATH Pa3IMYHbIC TPEOOPa3OBaHUsI MTPEIOKEHHON 3a7au, KOHCTPYHPOBATh HOBBIC 331a4H U3 JJAHHOM, B TOM YHCIIe OOpaTHBIE;
UHTEPIPETUPOBATH BBIYUCINUTENbHBIE PE3YJIbTATHI B 33/1a4U€, UCCIEA0BATh IOJYUYEHHOE PEIICHUE 3a/]aul;

M3MEHSATH YCIOBHE 3a/1ay (KOJIMYECTBEHHBIE MJIM KaUEeCTBEHHbIE JJAHHBIE), HCCIIEI0BATh M3MEHEHHOE TPe00pa3oBaHHOE;

aHAJM3UPOBATh BCEBO3MOKHBIE CUTYaIlMd B3aMMHOTO PACIIONIOKEHUS JBYX OOBEKTOB M M3MEHEHHE MX XapaKTEPHCTUK MPU COBMECTHOM
IBM)KEHUHM (CKOPOCTb, BpEMs, PACCTOSHUE).IPU pelleHUe 3aJad Ha JBUXKEHUE JBYX OOBEKTOB KaK B OJHOM, TaKk M B IPOTHUBOINOJIOKHBIX
HaIPaBJIEHUSAX, KOHCTPYHUPOBATh HOBBIE CUTYAllUU HA OCHOBE M3MEHEHHUs YCIOBUH 3a7auu IPU JBUKEHUH I10 PEKE;

o HCCIIeIOBATh BCEBO3MOXKHBIE CUTYAIlUU MIPH PEIICHUH 33]]a4 Ha JBIKEHHUE TI0 PeKe, pacCMaTpUBaTh Pa3Hble CUCTEMbI OTCUETA;

o peliaTh pa3HoOOpa3HbIE 33/1a4U «HA YaCTH Y,

o pemiate 1 000CHOBBIBATH CBOE pPEIICHHE 3a7a4 (BBIACIATh MATEMATUYECKYI0 OCHOBY) Ha HaXOXKJIEHUE YaCTH YMCIIa U YKCIa MO ero 4YacTu
Ha OCHOBE KOHKPETHOT'O CMbICIIA IPOOH;

o OOBSICHATh MJICHTUYHOCTH 33/1a4 Pa3HBIX THIIOB, CBS3BIBAIONINX TPH BEIMYMHBI (Ha pabOTy, HAa MOKYIKH, HA JBM)KCHUE).BBIICIATh ITH
BEJIMYMHBI M OTHOIICHHS MKy HUMU, IPUMEHSITH HX TIPU PEIICHUU 3a/1a4, KOHCTPYUPOBATh COOCTBEHHBIC 3a/1a4 YKa3aHHBIX THUIIOB;

o BJIAJIETh OCHOBHBIMM METO/IAMH PEILLICHHUS 33]1a4 HAa CMECH, CILIaBbl, KOHLIEHTPAIMHU, UCIIOIb30BaTh UX B HOBBIX CUTYAIUSX MO OTHOLIEHUIO
K U3Y4YCHHBIM B TpoIlecce 00yUeHHUS,

. pemaTh 3aJ1a4i Ha MPOIEHTHI, B TOM YHCJIE, CJI0KHBIE TTPOLIEHTHI C 000OCHOBAaHUEM, HCTIONB3Ys Pa3HbIE CITIOCOOHI;

pelaTh JOrMYeCKUe 3a/1a4i Pa3HbIMH CI0OcO0aMH, B TOM YHCIIE, C IBYMs OJIOKaMM U C TpeMs OJIOKaMU JAHHBIX C TOMOILBIO TaOJIHIL;
peraTh 3a/1auu 0 KOMOMHATOPUKE U TEOPUH BEPOATHOCTE Ha OCHOBE MCIOJIb30BAHUS U3yYEHHBIX METO/I0B 1 00OCHOBBIBATH PEIICHUE;
peliaTh HECJIIOKHBIE 3a4a4M I10 MATEMAaTUYECKON CTaTUCTHUKE;

OBJIa/IETh OCHOBHBIMH METOJAMHU PEIIEHUs CIOKETHBIX 3aJau: apupMeTUIecKuid, anredpanueckuii, nepebop BapuaHTOB, T€OMETPUUYECKHIA,
rpaduuecKuil, MPUMEHATh UX B HOBBIX I10 CPABHEHUIO C U3YYEHHBIMU CUTYallUsX.

B noBcenHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEeIMETOB:

o KOHCTPYMPOBATh HOBBIC JUIS NaHHOMW 3aJa4M 3aJa4HbIE CUTYallUH C YYETOM peallbHBIX XapaKTEPUCTUK, B YACTHOCTH, IIPU PEIICHUH 3a1a4
Ha KOHILICHTPALUH, YYUTHIBATH IUNIOTHOCTH BELIECTBA; PEIIATh U KOHCTPYUPOBATh 33/1a4d HA OCHOBE PACCMOTPEHUS PEAIbHBIX CUTYaLlUi, B KOTOPBIX HE
TpeOyeTcsl TOUHbIN BBIYMCIUTEIbHBIA PE3YIIbTAT;

o pelaTh 3aa4y Ha ABM)KEHUE 110 PEKE, paCCMaTpUBasl pa3HbIE CUCTEMBI OTCUETA,

J KOHCTPYHPOBATh 3aJjauHble CUTyalluH, TPUOIMKEHHbIE K pealbHOM 1eHCTBUTEIBHOCTH.

I'eomeTpuuyeckue Gpurypsl

J CB000/IHO ONIEepUPOBATh FEOMETPUUECKUMHU MOHATUAMU TP PEIICHUH 3a]1a4 U POBEICHUN MaTEeMaTHUECKUX PACCyKACHUH;

J CaMOCTOSITENIbHO (HhOPMYITUPOBATh OMNPEAETCHUS T'€OMETPHUECKUX (UTYyp, BBIIBUTATh TUIIOTE3bI O HOBBIX CBOWCTBAaX M TMpPHU3HAKaX

reoMeTpruecKuX (puryp u 000CHOBBIBATH WIIM ONPOBEPraTh UX, 0000IATh MM KOHKPETU3HPOBATh PE3YNIbTAaThl HA HOBBIE KJIAacChl (PUTYp, TPOBOAUTH B
HECJIOXKHBIX CITydasx Kiaccu(uKamuio Guryp 1mo pasinaHbIM OCHOBaHHUSM;

o UCCIIeIOBaTh YEpPTEeXKH, BKIOYas KOMOMHAIMKU QUTyp, U3BICKaTb, HMHTEPIPETUPOBATE U  IMPEOOPa3OBBIBATH  HMH(OPMAIIHIO,
MPEJCTaBICHHYIO HA YepPTexkKax;



o peuaTh 3a/layd TeOMETPUUYECKOr0 COJEP’KaHMs, B TOM YHCIIE€ B CUTYyallUsX, KOTJla aJrOPUTM pPEIICHHs] HE CJIeAyeT SBHO U3 YCIIOBHS,
BBITMIOJHATh HEOOXOJUMBIE Ui PEHICHUs 3aJaud JOMOJHUTEIbHBIE MOCTPOCHMSI, MCCIEN0BAaTh BO3ZMOXKHOCTh MPUMEHEHHUs TeopeM U (popmyn ans
penieHus 3aay;

° (hopMyIUpOBaTh M I0KA3bIBATh TEOMETPUYECCKHEC YTBEPKICHHUS.

B noBce1HeBHOI JKU3HU U NIPH U3YYeHUH APYTUX MPeIMeTOB:

° COCTaBJISITh C UCIOJIb30BAHUEM CBOMCTB F€OMETPHUECKUX (DUTYp MaTEMATHUYECKHUE MOJICIN JJIsl PEIICHHUs 3a/1a4 MPAKTHIECKOTO XapakTepa
Y 3a/1a4 U3 CMEKHBIX JIMCUUIUINH, UCCIIEI0BATH MOTYYEHHBIE MOJICIN U UHTEPIIPETUPOBATH PE3yJIbTaT.

OTHomeHus

° Biiagets moHsITHEM OTHOIIIEHUS KaK METANPEAMETHBIM;

° CBOOO/JIHO OIEPUPOBATh TOHATHUSMH: PABEHCTBO (HUTyp, paBHBIE (QUIYpPHI, PABEHCTBO TPEYrOJbHUKOB, MapaUICILHOCTh MPIMBIX,

NEPIEHAUKYISIPHOCTD MPSAMBIX, YIIIBI MEXKIY MPSAMBIMH, MEPIECHAUKYIAP, HAKJIOHHAs, MPOEKIHs, moaodue ¢Guryp, momoOHsie (UTYpHI, TOJO0O0HBIE
TPEYTOJIbHUKU;

. MCIIOJIB30BATh CBOMCTBA MMOIO0MS M paBEeHCTBA (PUTYp MPH PEIICHUH 3a]1a4.

B noBceHeBHOM KU3HM M NIPH M3YYEHHHU APYTUX NPeIMETOB:

J HCIOJIb30BATh OTHOLIEHHUS JJISl IOCTPOEHUS U UCCIICA0OBAHUS MaTEMaTHYECKUX MOJeieil 0ObEKTOB peaabHOM KU3HU.

N3mepenus u BbIYMcICHUS

J CB00OOHO oOmepupoBaTh MOHATHSAMM JUIMHA, IUIOLIA]b, O0BbEM, BEIMYMHA YIja Kak BEIMYMHAMHU, HCIOJIb30BAaTh PABHOBEIMKOCTb U
PaBHOCOCTABJIEHHOCTh IMPU PEIIEHUM 3ajjad Ha BBIUYMCIIEHUE, CAMOCTOSITEIBHO IMOJIy4yaTh M MCHOJIb30BaTh (HOPMYJIbI JUIsl BBIYMCICHUN IUIOMaAed 1
00BEMOB QUTyp, CBOOOAHO OMEPUPOBATH IIUPOKUM HAaOOpOM (GOpMys Ha BBIYMCIEHHWE NpPHU PEHICHWH CIOXHBIX 3ajad, B TOM YWCIE M 3334 Ha
BBIUUCIIEHHE B KOMOMHAIMSX OKPYXHOCTH U TPEYroJIbHHUKA, OKPY>KHOCTH U YETHIPEXYTOJIbHUKA, & TAK)KE C TPUMEHEHHEM TPUTOHOMETPUH;

o CaMOCTOATENBHO (hOPMYITUPOBATH TUIIOTE3bI U TPOBEPATH UX JOCTOBEPHOCTD.
B noBceqHeBHOM KU3HU U NIPU U3YyYEHUM APYTUX NPeIMeTOB:
o cBOOO/IHO omepupoBaTh HOpPMyIaMU MPHU PELICHUH 3a7a4 B IPYTHX YUeOHBIX MpeaMETaxX U MPH MPOBEIeHUH HEOOXOUMBIX BHIUMCICHUN B

peanbHON KU3HH.
I'eomeTpuyeckue nocTpoeHust

o OnepupoBarh MOHATHEM Ha0Opa dJIEMEHTOB, OMPEACISIONIUX TEOMETPHUECKYIO QUTYPY,

o BIIa/IETh HAOOPOM METOJIOB OCTPOSHUH IUPKYJIEM U JTUHEHKOI;

o MIPOBONTH aHATH3 M PEATM30BBIBATH ITAIBI PEIICHUS 3a/1a4 Ha TOCTPOCHHUE.

B noBceHeBHO¥ KU3HM U TIPH U3YYEHHHU JAPYTUX MPEIMETOB:

o BBIITOJIHATD IMTOCTPOCHUA HA MECTHOCTH,

o OILICHUBATh Pa3Mepbl pealbHBIX 00BEKTOB OKPYKAIOIIETO MUPA.

IIpeoOpa3oBanus

. OmnepupoBarh ABMKEHUSMH U TIPE0OPa30BaHUSIMH KaK METAIPEIMETHBIMH MTOHITUSMHU;

o OTICpUPOBAThH TMOHATHEM ABWKEHUS U TPeoOpa3zoBaHus MOM00Ms Juisi 000CHOBAaHWM, CBOOOJHO BJIAJIETh MPHUEMaMH MOCTPOEHUsS GUTYp ¢
MTOMOIIIBIO ABMKEHUHN U TIPeoOpa3oBaHus MOA00HS, a TAK)KEe KOMOMHAIIUSIMU JIBH)KCHUH, IBHOKCHUH M IPe0Opa3oBaHUM;

. UCIOJIb30BaTh CBOMCTBA IBMKCHUN U MpeoOpa3oBaHUM Ui MPOBEJACHHUS OOOCHOBAHUS U JI0KA3aTENbCTBA YTBEP)KICHUH B T€OMETPHU H

ApYruX y4yeOHBIX MpeIMeTax;



o MOJIb30BaThCsl CBOMCTBAMHM JBM)KEHUH 1 TIpeoOpa30BaHM MPpU PELICHNUH 33/1a4.
B noBcenHeBHOM KU3HHM M NIPH U3YYCHHHU APYTUX PEIMETOB:

o MPUMEHSTH CBOICTBA ABIKECHHUI U PUMEHATH MOA00ME ISl IOCTPOCHUH U BEIYUCIICHHH.

BekTophl M KOOPAMHATHI HA IJIOCKOCTH

o CB00OHO OmepupoBaTh MOHATHUSAMHU BEKTOp, CyMMa, pa3HOCTh BEKTOPOB, IIPOU3BEACHHE BEKTOpAa Ha YMUCIO, CKAJSPHOE IPOM3BEAECHUE
BEKTOPOB, KOOPAMHATHI HA IIJIOCKOCTH, KOOPIANHATBI BEKTOPA;

o BJIAZIETh BEKTOPHBIM U KOOPAMHATHBIM METOJIOM Ha IUIOCKOCTH ISl PELICHUS 3a/1a4 Ha BBIYUCICHUE U JOKA3aTeIbCTBA;

o BBITOJIHATH C TIOMOIIBI0 BEKTOPOB U KOOPAMHAT JIOKA3aTEIbCTBO M3BECTHBIX €MY I'€OMETPHUECKUX (DaKTOB (CBOMCTBA CPEIHMX JIMHMHU,
TEOpeM O 3aMeyaTeIbHBIX TOYKaX U T.II.) U MOJIy4aTh HOBbIE CBOMCTBA U3BECTHBIX (PUTYD;

o UCIOJIb30BaTh YPABHEHUS (PUTYp JUIsl pEILICHHs 3a]1a4 U CAaMOCTOSITEIbHO COCTABIIATh YPABHEHUS OT/AEIbHBIX IUNIOCKUX (UTYP.

B noBcenHeBHOM KM3HHM U NIPH U3YYCHHHU APYTUX NPEIMETOB:

o MCIIOJIB30BATh TIOHATHS BEKTOPOB M KOOPAWHAT JUIS PEUICHHUS 3aa4 1o GU3uKe, reorpaduul U APyruM yIeOHBIM MTPEIMETaM.

Hcropus MmaTteMaTuKH

L IloumMmath MAaTCMAaTUKy KaK CTpPOro OpraHu30BaAHHYIO CHUCTEMY HAYYHBIX 3HaHHﬁ, B YaCTHOCTHU BJIIAACTb MNPCACTABICHUAMHA 00
AKCHUOMAaTUYCCKOM IMOCTPOCHUHN I'COMETPUHN U ICPBUYHBIMU MIPEACTABIICHUAMUA O HCCBKIIMJOBBIX T'COMCTPHAX,
L4 paccMaTpruBaATb MAaTEMATUKY B KOHTCKCTC HCTOPUHN PA3BUTHA HHUBUINU3ALIUHA WU UCTOPUHU PA3BUTHUA HAYKH, IOHUMATHL POJIb MATCMATHKU B

pas3Butuu Poccun.
MeToabl MAaTEMAaTHKH

° Brnagets 3HaHUSMU O Pa3NMYHBIX METO/IaX 0OOCHOBAHHUS U OMPOBEPKEHHSI MATEMATUYECKUX YTBEPIKICHUN U CAMOCTOATEIHHO MPUMEHSITh
UX;

o BJIQJICTh HABBIKAMH aHAJIM3a YCJIOBUS 3aJ1a4 U ONPECIICHHS TOIXOIAIINX JIsl PEIICHHS 3a]1a4 U3YUYCHHBIX METOJIOB MJIM MX KOMOWHAITUI;
o XapaKTEepPU30BaTh MPOMU3BEIICHUS MCKYCCTBA C YYETOM MAaTEMAaTHMUYECKHUX 3aKOHOMEPHOCTEM B MPHUPOE, MCIOJIb30BaTh MaTEMaTHYECKUE

3aKOHOMECPHOCTHU B CAMOCTOATCIIBHOM TBOPUCCTBE.

COJAEPKAHUE KYPCOB MATEMATHKMH 5-6 KJTACCOB, AJITEGPBL, TEOMETPHUMU 7-9 kaaccos

ConeprxaHue KypcoB MaTeMaTUKH 5—6 KJIacCoB, aJire0pbl U reoMeTpur 7—9 Ki1accoB 00bEIMHEHO KaK B UCTOPUYECKH CIOXKMBIINECS JTUHUU (YUCIIOBAs,
anrebpanyeckasi, reoMeTpuueckas, (QyHKIMOHAIbHAs M [1p.), TaK U B OTHOCUTEIbHO HOBBIE (CTOXAacTHYECKas JIMHUS, «peallbHasg MaTeMaTHKa»).
OTnenpHO NpeACTaBIEHBI JIMHUS CIOKETHBIX 3a7a4, HICTOPUUYECKas JIMHHUSL.

DJIeMeHTbI TEOPHMH MHOKECTB U MATEMATHYECKOM JIOTUKH

CornacHo ®I'OC ocHOBHOTO 00111eT0 00pa30BaHUs B KypC MaTEMAaTHKHU BBeJeH pasnen «JIorukay, KOTOPhIM He MpearnoiaraeT JOMOTHHTEIbHBIX YaCOB
Ha WM3y4YE€HWU U BCTPAMBACTCS B PA3UYHBIC TEMbl KYpCOB MaTEMaTHKH M WHPOPMATHKU W TMPEABapsIETCS O03HAKOMIICHUEM C JJIEMEHTAMU TEOPHH
MHOKECTB.

MHokecTBa ¥ OTHOIIEHHUS MEKIY HUMH



MHOXeCTBO, xapakmepucmuieckoe C80UCME0 MHOMICecmed, dJIEeMEHT MHOXKECTBA, nycmoe, KOHeuHoe, OeckoHeunoe MHodcecmso. 110IMHOKECTBO.
OTHoleHNe NPUHAATEKHOCTH, BKIIOUEHHUS, PAaBEHCTBA. DJIEMEHThl MHOXKECTBA, CIOCOOBI 3aJaHMsI MHOXKECTB, pPACNO3HABAHUE NOOMHOMCECMS U
I/1eMEeHMO8 NOOMHOIHCECME C UCNONIb308AHUEM KPY208 Diliepa.

Onepauuu HaJ MHOKECTBAMM

[lepeceuenne u oOBEAMHEHHE MHOXKECTB. Pasnocmbv mHOdMCecms, O0onoaHeHue MHodcecmea.Mnmepnpemayus onepayuti HA0 MHONCECMEAMU C
nomowblo Kpy2oe Jiliepa.

DJIeMeHTBbI JIOTUKH

Ompenenenue. YTBEpKIeHUA. AKCHOMBI M TeopeMbl. JlokazarenbcTBO. [[oKa3aTenbcTBO OT MPOTHUBHOTO. Teopema, oOpaTHas naHHou. [lpumep u
KOHTpIIPUMED.

Bricka3biBaHUA

HcTuHHOCTD U JIO)KHOCTH BbICKa3bIBaHUA. CnooicHble u npocmule 8vickazvleanus. Onepayuu HAO 6bICKA3bIBAHUAMU C UCNOIb308AHUEM JOSUYECKUX
CBA30K: U, Ulll, He. Y CII08Hble 8bICKA3LIBAHUS (UMNIUKAYULL).

Coaep:xanue Kypca MaTeMaTHKH B 5—6 kJaccax

HartypaJjbHble 4ynciIa U HYJIb

HarypajbHblii psii YHCesl U ero CBOicTBA

HatypanbHOoe 4uMCIIO, MHOXECTBO HATypaJIbHbIX YHCEN M €ro CBOMCTBa, M300pa)kK€HHE HATypalbHbIX YHCE] TOYKAMM HA YHUCIOBOW MPSMOM.
Hcnons30BaHne CBOWCTB HATYPAJIBHBIX YHUCEII IIPU PELICHUH 33/1a4.

3anuch U YTeHHe HATYPAJIbHBIX YHCEJ

Paznuune mexay uudpoit u uncnom. Ilo3unnoHHast 3anmuch HaTYypaJbHOTO YHCIIA, IOMECTHOE 3HAUeHHE LU(PBI, pa3psabl U KJIACChl, COOTHOIIEHU €
MEXIY ABYMs COCEAHUMU Pa3psAAHBIMU €IUHULIAMH, YTEHUE U 3alIUCh HATYPAJIbHBIX YHUCEIL

OxkpyriieHue HaTYpPaJIbHBIX YHCe

Heo6xoaumocts okpyrienus. [IpaBuino okpyrieHus HaTypaibHbBIX YHCEIL.

CpaBHeHMe HATYpPaJIBLHBIX YHcesl, CPaBHeHHe ¢ yncyaoMm (

IToHATHE O CpaBHEHUU YHCENl, CPABHEHUE HATYPaJbHBIX YHMCEN APYT C APYTroM U ¢ HYJIEM, MaTeMaTHyecKas 3aliCh CPaBHEHUH, CIOCOObI CpaBHEHMS
quCell.

JeHcTBHA ¢ HATYPAJIBLHBIMH YHCIAMH

Crnosxenue 1 BBIYUTaHKUE, KOMIIOHEHTHI CJIOKEHUS U BBIUNTAHUS, CBSI3b MEXAY HUMH, HAXOKJEHUE CYMMBI U Pa3HOCTH, U3MEHEHUE CYMMBI M Pa3HOCTH
IIPY U3MEHEHUHN KOMIIOHEHTOB CJIOKEHUS U BBIYMTAHMUSL.

YMHOXKEHUE U JiefieHHe, KOMIOHEHTBl YMHOKEHUS U JIeNICHHS, CBSI3b MEX/ly HUMHU, YMHOKEHHE U CIIOKEHHE B CTOJIOUK, JEJICHUE YTOJIKOM, IPOBEpKa
pe3yJbTaTa ¢ MOMOIIBI0 MPUKUAKU U 00OpaTHOTO JEHCTBUS.

IlepemecTUTENBHBII U COYETATEIBHBIA 3aKOHBI CIIOKEHUS M YMHOMKCHMS, DPACIHPEICIUTENbHBIA 3aKOH YMHOXEHUS OTHOCUTEIBHO CIIOXKEHUS,
0060CHOB8aHUE AN20PUMMOE 8bINOIHEHUS APUPMEMULECKUX OeticEUI.

CremneHb ¢ HaTYypaJbHBIM MOKa3aTeJeM

3anuch 4nciaa B BUJIE CyMMBI pa3psAHbIX CIaracMbIX, IOPSAJOK BBIIIOIHEHUS IEHCTBUN B BBIPA)KCHUAX, CONEP/KALINX CTEIEHb, BEIYACICHUE 3HAYCHUN
BBIPAKCHUM, COAEPIKALLUX CTCIIEHb.

YucsioBble BbIPAKEHU S

UucioBoe BBIPAKEHUE U €T0 3HAYCHUE, MIOPSAIOK BBIIIOJHEHUS IEHCTBUIA.



Jlesenne ¢ ocTaTKOM

Jlenenue ¢ OCTaTKOM Ha MHOKECTBE HATYPaJIbHBIX YHCET, c8oLicmea deeHus ¢ ocmamkom. IIpakTudeckue 3a/1auul Ha JeJIEHUE C OCTATKOM.

CBoiicTBa M IPU3HAKH 1eJIMMOCTH

CBOWMCTBO IeMMMOCTH CyMMBI (pa3HOCcTH) Ha yucio. [Ipusnaku nenumoctu Ha 2, 3, 5, 9, 10. Ilpusnaxu derumocmu na 4, 6, 8, 11. Joxazamenbcmeo
npu3Haxos oerumocmu. Perenne npakTHYecKuX 3aad ¢ MPUMEHEHHEM TPU3HAKOB JEITHMMOCTH.

Pa3noxeHue ynciia Ha NPOCThIe MHOKUTEIH

ITpocThie U cocTaBHBIE YUCIA, peuemo Ipamocghena.

Pa3noxkeHue HaTypaabHOrO YHClia HA MHOXKUTEIH, PAa3JIOKEHHE Ha MPOCTble MHOXUTENH. Koauuecmeo Oenumeneli YUCid, AlcOPUMM Pa3loHCeHUs.
YUCA HA NPOCMble MHOMCUMENU, OCHOBHAS Meopema apu@dmemuxu.

Anaredpanyeckne BbIPaKeHUs

Hcnonp3oBanue OyKB J1s1 0003HAUSHHSI YMCEII, BEIYMCIICHUE 3HAYEHUS anreOpandecKoro BEIPAXECHHS, IPIMEHEHHE alTreOpanvecKuX BhIPaKEHUH s
3aMucy CBOMCTB apu(METHUECKHX ACHCTBUIA, TpeoOpazoBaHuE anreOpanuecKuX BhIPAKCHHM.

JeauTenu U KpaTHble

Jlenutenb W ero cBOICTBa, OOLIMI JelIWTENs IBYX U Oojiee uuceln, HAauOONbIIMK OOIMMK JAeTUTeNlb, B3aUMHO MPOCThIE 4YHCIIA, HAXOXKICHUE
Hanbokmiero obmero nenutens. KpatHoe u ero cBoiicTBa, o0Iiee KpaTHOE IByX U OoJiee dncell, HauMeHblIee o01iee KpaTHoe, CiocoObl HaX 0K ICHHS
HAaUMEHBIIETO 00IIEro KPaTHoro.

JApoou

OO0ObIKHOBEHHBIE IPOOH

Hons, yacTh, ApoOHOE uKcio, 1podk. JpoOHOe unciao kak pe3ynabraT AeneHus. [IpaBuiibHble 1 HEMpPaBUIIbHBIE IpOOH, CMeNIaHHas ApoOb (CMEIIaHHOe
YHCIIO).

3anuck HATYypaIbHOTO YKCIIa B BHJIE IPOOH C 33JJaHHBIM 3HaAMEHaTelIeM, ITpeoOpa3oBaHe CMEIIaHHON IPO0U B HEMPABWIBHYIO IPOOb U HA000POT.
ITpuBenenue apobeii k odeMy 3HaMeHaTen0. CpaBHEHUE OOBIKHOBEHHBIX JIPOOEH.

CnosxeHue ¥ BBIYMTaHNE OOBIKHOBEHHBIX JIpoOeil. YMHOKEHUE U JieJIeHHe OObIKHOBEHHBIX JIpOOeH.

Apudmernyeckre AeHCTBHUS CO CMEIIaHHBIMU IPOOSIMH.

Apudmernueckue qeiCTBUS ¢ JPOOHBIMU YHCIIAMHU.

Cnocobvl payuonanuzayuu bl4UCcIeHUll U UX npUMeHeHue npu 6bINOJIHEeHUU 0eUCmEUl.

JecAaTU4HbIE IPOOH

Lenas u qpoOHas yacTu AecaTuuHoi apodu. [IpeobpazoBanue necATUYHBIX Ipobel B 0ObIKHOBEHHBIE. CpaBHEHUE JECATUUHBIX Ipobeit. CioxeHue u
BbIUUTaHUE JACCATUYHBIX JpoOei. OKpyrieHue AeCATUYHBIX Ipo0eil. YMHOXKEHNE U JeNieHUE NEeCATUUHBIX JIpobeil. [Ipeobpaszosanue 0bbIKHOBEHHbBIX
opobeii 8 decsimuunvle Opobu. Koneunvle u beckoHeyHvle OecimuyHvle Opoou.

OTHOIEeHHne ABYX YHCe

Macmtab Ha ruane u kapte.llponopruu. CBoiicTBa mponopuuii, NpUMeHEeHHe MPONOPIMKA U OTHOIIEHUH MPH pellIeHUH 3aj1ay.

Cpennee apudpmeTudeckoe yuceJi

Cpennee apudmernyeckoe AByX ymcen. M3o00paxenne cpeaHero apu(MeTHaeckoro AByX 4MCel Ha YUCIOBOM NpAMOil. Perienne npakTuyeckux 3anad
C MpUMEHEHUEM cpeiHero apudmeTrnueckoro. Cpeonee apughmemuyeckoe HeCKOIbKUX YUCE]L.

IIpoueHTsI

[lonsTue nponeHra. BoluncieHue MPOLEHTOB OT YHCIAa U YHUCHIA 1O W3BECTHOMY MPOIEHTY, BbIpaXKEHHE OTHOILIEHHUS B MpoOIleHTax. PemnieHue
HECJIOXKHBIX MPAKTUYECKUX 3a/1a4 C IPOLIEHTaMHU.



JAunarpamMmmbl

Cronbuateie U KpyroBsle quarpammsl. M3pneduenue nndopmanuu u3 auarpamm. M3zobpasicerHue ouazpamm no 4uciosbim OaHHbIM.

PanuonanbHblie uncia

IHonoxuTEIBHBIE M OTPULATEIbHBIEC YHCJIA

N300paxkeHne yucen Ha YUCIOBOHW (KoopauHATHOWN) mpsimoil. CpaBHeHHE ducesl. Moaynbh 4uClia, TeOMETpUYecKas MHTEPIPETAIUsl MO/ YuCIa.
JIefCTBUA € MONOXKUTEIBHBIMU M OTPULIATEIBHBIMUA YUCIaMU. MHOKECTBO LENBIX YHCEIL.

IlonsiTHe 0 panMoHAIBHOM YHcae. [lepsuynoe npedcmagieHue 0 MHOMCeCmae payuoHAIbHbIX yucen. JIecTBUS C palMOHAIbHBIMU YUCIIAMH.
Pelnenne TeKcTOBBIX 32124

Eaununsl u3mMepeHuii: JUIMHBI, TUIOMIAAU, 00bEMA, MAcChl, BPEMEHHU, CKOPOCTU. 3aBUCUMOCTU MEXKIY €IMHULIAMU U3MEPEHUs KaX0H BEIUYMHBIL.
3aBUCHUMOCTH MEXy BETUYMHAMU: CKOPOCTh, BPEMs, PACCTOSIHHIE; POU3BOAUTEILHOCTD, BpeMs, paboTa; 1ieHa, KOJIMYECTBO, CTOUMOCTD.

3anaun Ha Bce apupMeTHUECKHE NeHCTBUS

Pemenne TekcToBBIX 3a1ay apupMeTHUeCKUM criocoboM. Mcrmonb3oBanue Tabnuil, cXeM, YepTexeil, APyrux CpeACTB MPEICTaBICHUS JaHHBIX MPH
pEIIEeHNH 3aJauu.

3agaum Ha IBUKEeHUE, PA0OTYy M MOKYIIKH

Pemenne HecnoXKHBIX 337a4 Ha JIBUKEHUE B IMPOTHUBOIIOJIOKHBIX HAIIPABIICHUSAX, B OJHOM HalpaBJICHUH, JBUKEHHUE IO PEKE IO TEYEHUIO U MPOTUB
tedeHus. Pemenue 3a1ay Ha coBMecTHYIO paboTy. [Ipumenenue apobeli mpu perieHuu 3aau.

3agauu Ha YaCTH, 10JIM, IPOLEHTHI

Pemrenue 3amay Ha HaxOXKJI€HHE YaCTH YMCJIa M YUCia 10 ero 4yacTtu. Pemenune 3a1a4 Ha npoueHTsl U 1oau. [I[puMeHenne nponopuuii Ipu perie HUu
3a/1a4.

Jlornyeckmue 3agauu

Pemennie HeCIOXKHBIX JIOTUYECKUX 3a/1ad. Peuenue nocuueckux 3a0a4 ¢ Nomowwio epaghos, mabaiuy.

OcHoBHbIE METO/IbI pellieHHs] TEKCTOBBIX 3aa4: apupMeTHIECKHii, mepedop BapHaHTOB.

Harasignasi reomerpust

Ourypsl B okpyxaroiiemM mupe. HarnmsgHele mpeactaBieHus o GUrypax Ha IUIOCKOCTH: HpsMas, OTPe30K, JIyd, yroi, JOMaHas, MHOTOYTOJbHUK,
OKPY>KHOCTb, KpYyT. YeThIpeXyroibHUK, IPSIMOYTOJIbHUK, KBaJpaT. TpeyroibHUK, 6106l mpeyeonbHukos. 1lpasunbhvlie muocoyzonbHukuy. V300paxenue
OCHOBHBIX T€OMETPUUECKUX QUTYp. B3aumuoe pacnonodxcenue 08yx NpsambvlX, 08YX OKPYHCHOCMEL, NPAMOU U OKpysxcHocmu. JITMHa OTpe3Ka, JOMaHOM.
Enunannel m3mepenust nuebl. [loctpoenne orpeska 3amanHoN niuHbL. Buael yrios. ['pagycHas mepa yrna. M3MepeHHe W MOCTPOEHUE YTIIOB C
IIOMOLUIBIO TPAHCIIOPTHUPA.

[lepumerp mMHoOroyronpHuka. [lonstue momanu Gurypsl; eaMHUIBI U3MepeHus miomany. [lnomane npsMoyronsHuka, kBagpara. [IpubnuxeHHoe
M3MepeHue miouaay Guryp Ha Kierdaroit 6ymare. Pasnogenuxue gueypul.

Harnsigaeie npeacraBieHus o NpOCTPaHCTBEHHBIX (UTypax: KyO, mapajuienenunes, npusMa, nupamuja, map, cpepa, Kounyc, muimsiap. M3obpaxenue
NPOCTPAHCTBEHHBIX puryp. Ilpumepwr cevenuii. Muozoepannuxu. Ilpasunvuvie mrocoepanHuku. Ilpumepsl pa3BepTOK MHOTOTPAHHUKOB, IIMIIMHAPA U
KOHYca.

[Tonsarue o6bema; equHHLIBI 00beMa. OOBEM NMPSMOYTOIBFHOTO NapaieNenunena, Kyoa.

[Tonsitue o paBenctse ¢uryp. LlentpansHas, oceBas u 3epranvHas cuMMeTpun. 300paxeHne CHMMETPUUHBIX (QUTYD.

Pemienue npakTHuecKux 3ajad ¢ MpUMEHEHHEM POCTEHIIINX CBOMCTB (uryp.

HcTropust MaTeMaTUKHU



[TosBnenne mudp, Oyks, uepornmudoB B mporecce cyéra U pacmpenencHus npoayktoB Ha JlpeBHem bmmknem Boctoke. Csizp ¢ Heonmutudeckoit
PEBOJIIOIUEH.

Poxnenue mectuaecatepuuHor CUCTEMBI cuuciaeHus. [losBeHne 1ecATUYHON 3aluCy YUCET.

Poxnenue u pazButue apudmeruku HatypanbHbix yrcesr. HOK, HO/I, mpocteie uncna. Pemero Dpatocdena.

[TosiBeHue HyJISI B OTPHUIIATEIIBHBIX YHCEN B MaTeMaTuke ApeBHOCTH. Poib JInodanta. [Touemy (—l)(—l) =+1?

Hpo6u B Bapwmione, Erunte, Pume. OTkphiTHE ACCATHYHBIX apoOei. CTapuHHBIE cUCTeMbl Mep. [lecaTnuHbie ApOOM W METpUYECKas CUCTEMa Mep.
JI. Marauukui.

Conep:kanue Kypca MaTeMaTHKH B 7-9 KJjaccax

Anreopa

Yucaa

PaunonasbHbIe YHCIA

MHOecTBO palMmoHaNbHBIX yrcen. CpaBHEHHE pallMOHATIBHBIX Yncen. J[efCTBUS ¢ palluOHABHBIME YUCIaMU. [Ipedcmasienue payuoHaibHO20 YUCIA
decssmuunou 0poobIo.

HppanuonainbHbie YU

[TonsTre uppanroHaIBbHOTO uKcia. Pacrmo3HaBanue uppanyoHaidbHBIX uncen. [Ipumepsl nokazarenbcTB B anrebpe. MppaimoHaabHOCTh qncna\/i .
[Ipumenenue B reomerpun. Cpagrenue uppayuoHanbHulx yucer. MHodxcecmeo 0eticmeumenbHbIX Yuce.

ToxnecrBeHHBIC IPe0Opa3oBaHusA

YucsioBble U OyKBeHHbIE BHIPAKEHHA

Bripaxkenue ¢ nepemeHHOH. 3HaueHHe BblpaxkeHus. [lofcTaHOBKa BbIpa)keHUI BMECTO EPEMEHHBIX.

Ieibie BoIpamkeHUs

CreneHb ¢ HaTypalbHBIM IIOKa3aTesneM U e€ cBoiicTBa. [IpeoOpa3oBanus BeIpakeHH, COepKAIUX CTETIEHU ¢ HATYpalIbHbBIM ITOKa3aTeNleM.

OnnouneH, MHOTOWIeH. JIeficTBUS ¢ OHOWIEHAMH M MHOTOWICHAMH (CJIOXEHHE, BRIYUTAHUE, YMHOKEHHE). DOPMyIbl COKpAIIEHHOTO YMHOXKEHUS:
Pa3HOCTh KBAAPATOB, KBAJApaT CyMMbI M pa3HOCTH.Pa3iiojkeHrne MHOrouieHa Ha MHOKUTEIN: BBIHECEHHE OOIIEro MHOXKHTEINS 3a CKOOKH, epynnupoexa,
npumeHenue hopmyi cCOKpawéHno2o ymHoxcenus. Keaopammuolii mpéxunen, pasioxcenue KeaopamHo20 mpéxuieHa Ha MHONCUMEU.
Jlpo0HO-panHoOHATbHBIE BbIPAKEHUS

Crenenp ¢ menbiM mokazarenem. [IpeoOpa3oBaHue IpOOHO-TMHEHHBIX BBIPAXKEHUN: CIOXKEHWE, YMHOXKEHHE, NeNeHue. Aneeopauueckas Opoob.
Honycmumvie 3nauenus nepemenHviXx 8 OpoOHO-payuoHanvhulx evipadxcenusx. Coxpawenue ancebpaudeckux opobei. Ilpusedenue ancebpauieckux
Opobetl k obwemy 3Hamenamento. /lelicmeus ¢ aneedpauyeckumu OpooAMU. CIOHCEHUe, BbIUUMAHUE, YMHOJICEHUe, OelleHUe, 8038e0eHUe 8 CIENeHb.
IIpeobpazosanue gvipasiceHull, co0epHCAUUX 3HAK MOOYIIA.

KBaaparnbie kopHn

Apudmernueckuil KBaapaTHBIA KopeHb. [IpeoOpa3zoBaHue BBIpaXKEHUH, COJACpXKAIIUX KBAJpaTHble KOPHU: YMHOXKEHHE, JIeJIeHHE, BBbIHECEHHE
MHOKUTEJNS U3-T10]] 3HAKa KOPHS, 8HeCeHue MHOMCUmesi N0O 3HAK KOPHAL.

YpaBHeHUs M HEPABEHCTBA

PagBencrBa

YucnoBoe paBeHcTBO. CBOMCTBA YNCIIOBBIX paBEHCTB. PAaBEHCTBO C MEpEMEHHOM.

YpaBHeHust



[TonaTne ypaBHEHUS U KOPHA ypaBHEHUs. [Ipeocmasnenue o pasnocunvHocmu ypasuenui. Ooracmos onpeoenenus ypasrenus (001acmes 00nyCmumbvlx
SHAYEHULl NePEMEHHOLL).

JIuHeiiHOe ypaBHEHHE U ero KOPHU

Pemienue nuHelHbIX ypaBHeHUH. Jlunetinoe ypasnenue ¢ napamempom. Konuuvecmeo KopHeu 1uHeuno2o ypasuerus. Pewenue n1uHetinbix ypagHeHut ¢
napamempom.

KBaapaTHoe ypaBHeHHe M €r0 KOPHH

KBagparusle ypaBHeHus. Henomnnble kBagpaTHble ypaBHEHHUs. JJUCKpUMHMHAHT KBaApaTHOro ypaBHeHUs. Dopmyina KOpHEH KBaJpaTHOIO YPaBHEHHS.
Teopema Buema. Teopema, obpamnas meopeme Buema. Pemienue KBaJpaTHBIX ypaBHEHUMN:MCIOJIb30BaHHUE (POPMYJBI JIJISI HAXOXKACHUS KOpPHEH,
epagpuyeckull Memoo peuieHus, pAslodceHue Ha MHOdMCUmenu, noobop KopHell ¢ Ucnoiv3osanuem meopemsvl Buema. Koauuecmeo kopHeil
K8AOPAMHO20 YPABHEHUs 8 3A8UCUMOCTU OM e20 OUCKpumuHanma. buxkeadpammuvie ypasnenus. Ypasnenus, cooumvle K TUHEUHbIM U K8AOPAMHBIM.
Keaopammnuie ypasuenus ¢ napamempom.

JApo0HO-panMoHaIbHbIC YPABHEHUS

Pemenue nmpocredmux ApoOHO-TUHEHHBIX YpaBHEHUH. Peuenue OpoOHO-payuoHalIbHbIX YPAGHEHULL.

Memoowl pewienusi ypagueHull: Memoovl DPABHOCUNbHBIX NPeoOpA308aHUll, Memoo 3adMeHbl NepeMeHHOU, epaguueckuti memoo. Hcnonvzosanue
c80lcme pyHKYUil nNpu peulenu ypasHeHul.

llpocmetiwue uppayuonanshvie ypastenus éuoa || f (x) =a, ,/f(x) =g (x)-

Vpasnenus suda X" = a .Ypasnenus 6 yenvix yucnax.

Cucrembl ypaBHeHUH

VYpaBHeHue ¢ AByMsl iepeMeHHbIMU. JINHEeHOe ypaBHEHHE ¢ ABYMsI IEpEMEHHBbIMU. [Ipsamas kak epaghuueckas unmepnpemayus IUHEeUH020 YPAGHEeHUs
€ 08YMsl nepeMeHHbIMU.

[TonsiTHe cucreMbl ypaBHEeHMI. Pelienne cucreMsl ypaBHEHU.

MeTo/bI pelieHus: CUCTEM JTUHEHHBIX YPaBHEHUN C IBYMS IEPEMEHHBIMU: epaghuieckuii Memoo, Memoo ClOHCEeHUs:, METO]I TTOJICTAHOBKH.

Cucmembl TuUHEUNbIX YPABHEHUL C NAPAMEMPOM.

HepaBencrBa

UYucnossle HepaBeHCTBA. CBONCTBA YKCIOBBIX HepaBeHCTB. [IpoBepka cripaBeAsTMBOCTH HEPABEHCTB MPH 3aJaHHBIX 3HAUEHUSAX MEPEMEHHBIX.
HepaBenctBo ¢ mnepemenHoil. Ctporue M HecTporue HepaBeHCTBA. (Oobnacmb onpeoeieHus HepaseHcmea (001acmv OONYCMUMBIX 3HAYEHUU
nepemeHHOl).

Pemienue nuHENHBIX HEPABEHCTB.

Keaopamnoe nepasencmeo u ezo peuienus. Peuienue K6a0pamuulx HepaseHCmMs. UCNONb308AHUE CEOUCME U 2pAPUKA K8AOPAMUYHOU DYHKYUU, MEeMOO
UHMEPBanos. 3anucev peuleHus K8aopamHo20 HepaseHCcmed.

Pewenue yenvix u 0pobHO-payuonanbHblx HEpageHcme MemooomM UHMEPBALOs.

Cucrembl HepaBeHCTB

Cucrembl HEPaBEHCTB C OJIHOM TIEpeMEHHOM. Pemenne cucteM HEPaBEHCTB € OJTHON MEPEMEHHOW: JTUHEHHBIX, kgaopamubix. VI300paxkeHne pemeHus
CUCTEMbI HEPABEHCTB Ha YKMCIIOBOM MPsIMOiL. 3anucCh PEIICHHsS] CUCTEMbI HEPABEHCTB.

DOYyHKIUH

IMonsiTne GyHKIUN



JlekapTOBbI KOOPJMHATHI HA TUIOCKOCTH. DOpMUpPOBAHUE MPEACTABICHUN O METAIIPEIMETHOM MOHSATUU «KOOPAMHATHI). CriocoOb! 3aaanust QyHKIUNI:
aHanuTU4eckuil, rpaguueckuid, Tabmuuneiil. I'padpux ¢pynkuuu. [Ipumepsl QyHKIMIA, MOTy4aeMbIX B MPOLECCE MCCIEA0BAHUS PA3IMYHBIX PEAbHbBIX
MPOIIECCOB M pelIeHus 3a1a4. 3HadyeHne QyHKIuu B Touke. CBoiicTBa (yHKUIMI: 00IACTh ONpPEEeNCHHsI, MHOKECTBO 3HAUYCHHH, HYIH, TPOMEKYTKU
3HAKOIIOCTOSIHCTBA, Y€MHOCMb/HEeYémHOCMb, TIPOMEKYTKU BO3pacTaHus U YObIBaHMsI, HanOOJbIIee U HauMeHbIllee 3HadeHus. MccaenoBanue GyHKIIMN
o e¢ rpaduky.

IIpeocmasnenue 06 acumnmomax.

Henpepuvignocmo ¢pynkyuu. Kycouno 3aoannvie pynxyuu.

Jluneitnasi pyHKIHS

CpoiicTBa U rpaduk JTUHEHHOW (QYHKIUH. YTIIOBOH KOX(pQHUIMEHT mpsmoi. Pacnonoxenue rpaduka IMHEHHONW (DYHKIMHM B 3aBUCHMOCTH OT €€
yriaoBoro koddduiumenta u cBOOOHOTO wieHa. Haxoocoenue koaghguyuenmos nunetinou ynkyuu no 3a0anHbIM YCIOBUAM: NPOXOHCOEHUE NPAMOU
yepes 08e MOUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOHCOEHUE NPAMOU Yepe3 OAHHYI0 MOYKY U NAPALLENIbHOU OAHHOU NPAMOU.

KBaaparuunas pyHkumus

CpoiictBa u rpaduk kBaapaTuyHod QyHkmmm (mapadona). [locmpoenue epaguxa keadpamuunou @ynkyuu no mouxam. HaxoxmeHue HYyIeH
KBaIpaTHYHON (PYHKIIMH, MHOMCECNBA 3HAUEHUL, NPOMENCYMKO8 3HAKONOCMOAHCMEA, NPOMEICYMKO8 MOHOMOHHOCMU.

OO0paTHasi NpPONOPIUUOHAIBLHOCTH

k
CaoiicTBa pyHKIMU y = K y = —. I'unepbona.
X X

I'pagpuru gpynxyuii. Ilpeoopasosanue epagura gynkyuu y = f(x) 011 nocmpoenus 2pagpuxos ynkyui 6uoa y = af (kx+b)+c.

. k
I'pagpuxu ¢ynxyuii y:a+Tb, y=x,y=3Yx, y=|«
X

ITocsienoBaTeIbHOCTH M IPOTPECCHU

UYucnoas nocieoBaTeIbHOCTh. [IpuMepbl UNCIOBBIX MOCIE0BaTENbHOCTEN. beckoHeuHbIe MOCcIe10BaTeIbHOCTH. AprudMeTHUecKas Mporpeccus U eé
cBoiicTBa. ['eomerpuueckas mnporpeccusi. Popmyra obwezo uneHa U CyMMbl N NEPEbIX UNEHO8 apuhmemuueckou u 2eomMempuieckou
npoepeccui. Cxooawasncs 2eoMempuiecKas npocpeccusi.

Pelenue TekcTOBBIX 33124

3anaum Ha Bce apudMeTHYECKHUE Tl CTBUSA

Pemenue TeKCTOBBIX 3a/1au apupMeTHueckuM crnocobom. Mcmonb3oBanue Tabiuil, cxem, YepTexel, IPyrux CpeaCTB MPECTaBICHUS JAaHHBIX MPU
pEeIIeHnH 3aJauu.

3agauu Ha ABHAKEHHE, PA00TY U MOKYIIKH

AHann3 BO3MOXKHBIX chyaum?I B3aMMHOT'O PpacCIlOJIOXKCHUA 00BEKTOB Ipru UX IOABWIKCHHUHU, COOTHOIICHUA 00BEMOB  BBITIOJIHAEMBIX pa60T npu
COBMECTHOI1 paborTe.

3agaum HA YACTH, 10/, IPOLEHTHI

Pemenue 3ama4 Ha HaXOKJIEHUE YACTH YMCJIAa M YUCIIA IO €r0 4acTH. PemieHue 3a1ay Ha OpOLEHTH! U foau. [IpuMeHnenne nmponopuuii nIpyu pelieHuH
3az1ad.

Jlornuyeckue 3agaun

Pemenune nornueckux 3angau. Pewenue no2uueckux 3a0au ¢ nOMowbio epagos, mabauy.

OcHOBHBbIE MeTOJbI pelIeHus TeKCTOBBIX 3a1a4: apupMeTHIecKuii, anredpandeckuii, nepedop BapuaHToB. [lepguyHvle npedcmasienus 0 Opyeux



Memooax peuieHus 3a0a4 (ceomempuyeckue u epaguyeckue memoowl).

CrarucTHKa U TeOpusi BEpPOSATHOCTE

Crarucruka

TabnuuHoe u rpaduyeckoe NPEACTaBICHUE JAaHHBIX, CTOJOYAThle M KPYroBbIe AMArpaMMbl, rpaduku, MPUMEHEHHE AMAarpaMM U TpadUKOB IS
OMMCAaHUsl 3aBHCHMOCTEH pEaJbHBIX BEIWYMH, W3BICYCHHE WHGPOpMAIMU M3 TaOiuil, nuarpamMMm u TpadukoB. OnucarenbHbIE CTATHUCTUYCCKUE
MOKa3aTeldu YHUCIOBBIX HAaOOpOB: cpefaHee apupMeTuyeckoe, Mmeduara, HauOoiblllee W HaWMEHbIee 3HadeHHs. Mepbl paccerBaHUS: pa3Max,
oucnepcusi u cmaHoapmHoe OmKJIOHeHUe.

CrnyyaitHast ©3MEHUYUBOCTh. MI3MEHUMBOCTD IPU U3MEPEHUSIX. Pewarowue npasuna. 3aKkoHoMepHOCMU 8 USMEHYUBBIX BEIUYUHAX.

CayuaiiHble cOObITHUS

CnyyaiiHble ONBITHI (9KCIIEPUMEHTHI), FJIEMEHTapHbIE CydaiiHble cOObITHS (McX0Abl). BeposTHOCTH 3NeMeHTapHBIX cOObITHI. COOBITHS B CITy4ailHBIX
IKCIIEPUMEHTAX W OJArompUATCTBYIOIIME O3JEMEHTApHbIC COOBITHSA. BeposTHOCTH ciaydalWHBIX COOBITHI. ONBITBI C PaBHOBO3MOXHBIMHU
AJIEMEHTapHBIMU cOOBITUAMU. Kiaccuueckue BEpOSTHOCTHBIE OMBITHI C MCIOJIb30BAHUEM MOHET, KYOHKOB. [IpedcmasieHue cobvimuii ¢ noMoubo
ouaepamm Diinepa.llpomuononodxcuvle cobvimus, o0OveOuHenue u nepecedenue cobvimuu. Ilpasuno cnoocenuss eeposmuocmeti. CryuyauHvli
gvioop.llpeocmasnenue sxcnepumenma 6 6ude Oepesa.Hesasucumvie cobvimus. YMuoodiceHue 6epossMHOCMeEl He3a8UCUMBIX  COObIMULL.
Ilocneoosamenvhuvie Hezasucumole ucnoimanus. IlpeacrapneHue 0 HE3aBUCUMBIX COOBITHUSIX B KHU3HU.

dnemenmopl KOMOUHAMOPUKU

Ilpasuno ymmoorwcenus, nepecmanosku, gaxkmopuan uucia. Couemanus u yucino covemanui. Popmyna uucia couemanuu. Tpeyzonvnux Illackans.
Onvimsl ¢ OONLUIUM YUCTIOM PABHOBOZMONCHBIX INEMEHMAPHBIX coObimull. Buluucnenue eeposmuocmetl ¢ onlmax ¢ npuMeHeHuem KOMOUHAMOPHBIX
dopmyn. Ucnoimanus bepuynnu. Yenex u neyoaua. Beposmuocmu cobvimuti 6 cepuu ucnvimanuii bepuynnu.

Cnyuaiinvle éenuuunsl

3nakomMcmeo co CAYYAUHLIMU GEIUYUHAMU HA NPUMEPAX KOHEYHLIX OUCKPEemHbIX CAyYauHvlx eenuduH. Pacnpedenenue eeposimnocmeil.
Mamemamuueckoe oxcudanue. Ceoticmea mamemamuyeckozo odxcudanus. I[lonamue o 3axone Ooavuwiux uucen. Mzmepenue 6eposimHocmell.
Ilpumenenue 3axona OONLUWUX YUCEN 8 COYUONO2UU, CMPAXOBAHUU, 8 30PABOOXPAHEHUU, ObecneyeHuu 6e30NACHOCMU HACENeHUs 8 YPe38blUaliHblX
cumyayusx.

I'eomerpus

I'eomerpuuyeckue Gpurypsl

Durypsl B reoMeTpUU H B OKPY:KaI0IeM MUpe

I'eomeTpuueckas ¢purypa. DopMupoBaHue MPEICTaBICHUA O METAIIPEIMETHOM MOHSATHH «DUTYpay.

Touka, TMHUS, OTPE30K, MpsAMasd, JIy4, JOMaHas, INIOCKOCTb, yroJl, OUcCeKTpHUca yria u e€ CBOMCTBA, BUJIbI YIJIOB, MHOTOYTOJIbBHUKH, KPYT.

OceBas cummeTpusi reomeTpudeckux guryp. LleHTpanbHas cHMMETpHs TeOMETPUIECKHUX (QUTYD.

MHOroyroJibHuKHu

MHOroyroiapHHMK, €ro 3JIEMEHTBl M €ro CBOWcCTBa. Pacro3HaBaHME HEKOTOPBIX MHOIOYTOJIBHUKOB. Bwinykiavie u HeGulNyKIvle MHO20Y20NbHUKU.
[IpaBuIBEHBIE MHOTOYTOJIBHUKHY.

Tpeyronpauku. Beicota, menmana, OUCCEKTpUCa, CPEAHSS JHHUS TPEYrOJbHHUKA. PaBHOOEIpEHHBIH TPEYrONIbHUK, €ro CBOWCTBA M IPU3HAKU.
PaBHOCTOpOHHUI TpeyroiabHUK. [IpAMOYTroJibHBIN, OCTPOYTOJIbHBIA, TYHNOYTrOJbHBIA TPEYroJbHUKU. BHemHue yribl TpeyrojbHuka. HepaBeHCTBO
TPEYroJIbHUKA.

YerbipéxyronpHuku. IlapannenorpamMM, pomO, HpsIMOYTOJIbHUK, KBajaparT, Tpamenus, paBHoOenpeHHas Tpamenus. CBoilcTBa U TNPU3HAKH
napajuieiorpaMma, pomoa, mpsiMOyroIbHUKa, KBaapara.



OKpyXHOCTB, KPyT

OKpy>XHOCTb, KPYT', X 3JIEMEHTBI U CBOMCTBA; IEHTPAJIbHbIE U BIMCaHHbIE yIiibl. KacarenbHas u cexywas K OKpYXKHOCTH, ux ceolicmea. Bnrcanusle u
ONMCAHHBIE OKPYKHOCTHU ULl TPEYTOJIbHUKOB, YemblpEXy20IbHUKOB, NPAGUNbHBIX MHO20)20/1bHUKOS.

I'eomerpuueckue purypsl B mpocTpaHcTBe (00bEMHBIE TeJIA)

Mmnozoecpannuk u ez2o snemenmsl. Hazeanuss MHO202PAHHUKOG C PA3HBLIM NONOJCEHUEM U Koaudecmeom cpawel. 1lepBUYHBIE IMPENCTaBICHUS O
nupamujie, mapajienenumese, npusme, cgepe, mape, HUIHHIPE, KOHYCE, UX 3JEMEHTax U MPOCTEHIINX CBOMCTBAX.

OTtHoweHnst

PaBencTBO puryp

CBolicTBa paBHBIX TPEYIOJIbHUKOB. [Ipr3HAaKN paBEeHCTBA TPEYTrOJIbHUKOB.

IMapanieJbHOCTH NPSAMBIX

[Ipu3Haky U cBOMCTBA NapajIeNbHBIX NPIMbIX. Akcuoma napannenvrocmu Eexnuoa. Teopema Daneca.

IlepnenguKyAsipHbIE NPSIMbIE

[Ipsmoii  yron. Ilepnenpukymsip k mnpsmoil. Haknonnas, npoexkuus. CepeaMHHBIM MNEepHEHAUKYISIp K oTpe3Ky. Ceoticmeéa u npusnaxu
nepneHOUKyIApHOCMU.

Iloooobue

IIponopyuonanvuvie ompesxu, nooodue gueyp. Ilooodousvie mpeyeonvruxu. Ilpuznarxu noooous.

B3anMHoe pacnosioxkeHue psiMON U OKPY>KHOCTH, 08YX OKPYIHCHOCMELL.

N3mepenus u BoIYMCICHUS

Beanuunnbi

ITonsatue Benuuunsl. Jnuna. M3mepenue qunbl. Eqununs! nzMepenus 1invHsl. Bennuuna yria. 'pagycHas mepa yria.

[TonsTre o mromaay miockoi purypsl u e€ cpoiictBax. M3mepenue miomaneil. EquHumsl n3MepeHus miomaim.

IIpencraBnenue 06 06bEME U ero cBoiicTBax. M3mepenue oobéMa. Equnniiel namMepenns o0bEMOB.

N3mepenus u BoIuMcIeHUS

WHCTpyMEHTBI Ui U3MEPEHHH M MOCTPOEHH; U3MEepeHHe M BBIYMCICHHE YIJIOB, JIMH (paccTOsHMM), muiomaneid. Tpuronomerpuyeckie GyHKINUU
OCTPOro yrja B HpPSIMOYTOJIBHOM TpPEYTOJNbHUKE Tpuconomempuueckue @GyHKyuu myno2o y2id. BplUUCIEHHE 3JIEMEHTOB TpPEYrOoJIbHUKOB C
UCTOJIb30BAHUEM TPUTOHOMETPUYECKHX COOTHOLIEHUH. PopMynbl IUIOMIAN TPEYrojbHHUKA, MapajjieorpaMMa W €ro YacTHBIX BUAOB, (HOPMYJIbI
JUTHHBI OKPY>KHOCTH U Tutomaan kpyra. CpaBHeHHE U BeIYUCIIeHHE iomanei. Teopema [Tudaropa. Teopema cunycos. Teopema kocunycos.
Paccrosnus

Paccrosinne Mexny Toukamu. PacctosiHue ot Touku 10 npsMol. Paccmosinue medxcoy guzypamu.

I'eomeTpuyeckue NocTpoeHus

['eomeTprueckue NoCTpOeHUs AJis WLTIOCTPAIIMK CBOMCTB reOMETPUUECKHUX (DUTYD.

WHCTpyMEHTHI JIs1 IOCTPOCHUI: IUPKYJb, TUHEHKA, YTOIbHUK. [Ipocmeliwiue nocmpoeHuss YyupKyiem u JUHeUKol: nocmpoenue OUCceKmpucsl yeud,
NepneHOUKyIApa K npsamot, yend, paeHo20 OAHHOMY,

Ilocmpoenue mpey2o1bHUKO08 O MPEM CIOPOHAM, O8YM CIMOPOHAM U Y2lIy MeHCOY HUMU, CIMOPOHE U 08YM NPULEHCAUWUM K Hell YeLaM.

/lenenue ompesxka 6 0aHHOM OMHOULEHUU.

I'eomeTpuueckune npeodpazoBaHus

IIpeoOpa3oBanust

[Tonsatue npeobpazoBanus. IIpeacraBienue o MeTanpeIMETHOM MOHATUH «IIpeoOpa3oBanuey. [lodoobue.



JABukeHust

OceBas U LIEHTpaJIbHAsI CAMMETPHUSL, HOBOPOM U NApPANenbHblll hepernoc. Kombunayuu 0eudicenuli Ha nioCcKOCmu U ux c8oUcmad.

BekTopbl 1 KOOPAUHATHI HA IVIOCKOCTH

BekTopsl

[Tonatue BekTOpa, NEHCTBHSA HaX BEKTOPAMH, HCIIOJIB30BAaHHE BEKTOPOB B (HU3UKE, pA3I0NCEHUE 6EKMOpad HA COCMAGIAwue, CKAIAPHOe
npouseedeHue.

Koopaunarsi

OCHOBHBIE NIOHATHSL, KOOPOUHAMbL 8EKMOPA, PACCMOsAHUE MedcOy moukamu. Koopounamul cepedunsvt ompeska. Ypasnenus gueyp.

IIpumenenue 6exmopoe u KoopouHam 05 peueHusi NPOCMeUUX 2e0MempuUdecKux 3a0au.

Hcropus MaTeMaTuKH

Bo3HUKHOBEHHE MaTEMaTHKU KaK HayKH, 3Tanbl €€ pa3BuTHs. OCHOBHBIE pa3zelibl MaTeMaTUKU. Bplnaronuecs MaTeMaTUKU U UX BKJIaJ B pa3BUTHE
HayKH.

beckoHeyHOCThP MHOXECTBa MPOCTHIX uuces. Yucna u auHbl oTpe3koB. ParuonansHble yncna. [lorpeOHOCTh B MppanuoHanbHbIX uuciax. [lkona
[Tudaropa

3apoxxaeHue anreopsl B Heapax apupmeruku. An-Xopesmu. Poxxnenue 0ykBeHHol cumBosuku. [1.depma, @. Buer, P. [lexapt. McTtopus Bompoca o
HaX0XAeHUU HOopMyI KOpHEH anredpanyecKkux ypaBHeHUI cTreneHe, bonpiux yeteipéx. H. Tapranea, [Ix. Kapnano, H.X. A6ens, D.'anya.
[TosiBneHre MeToa KOOPAMHAT, MIO3BOJISIONIETO MIEPEBOIUTH TEOMETPUYECKIE OOBEKTHI Ha sI3bIK anreOpsl. [losBinenue rpaduxos pynkuwmii. P. JIlexaprt,
I1. ®epma. IIpumMepsl pa3IMUHBIX CUCTEM KOOPAUHAT.

3amaua Jleonapno IIuzanckoro (dubGonayum) o kponukax, yucia dubonayum. 3amaya o maxMaTtHOM Jocke. CXOAUMOCTh T€OMETPUUYECKON
IIPOrPECCUM.

HcToku Teopun BEpOATHOCTEM: CTpaxoBoe Jeio, azapTHbie Urphl. I1. @epma, b.Ilackans, . bepnymm, A.H.Koamoropos.

Ot 3emsenenus k reomerpuu. Iludarop u ero mkomna. Panec, Apxumen. IInaron u Apuctorens. ITocTpoeHrne NnpaBUIBHBIX MHOTIOYIOJIbHHUKOB.
Tpuccekuust yrna. Kanparypa kpyra. Yasoenue kyba. Mcropus umcna m. 3omoroe ceuenue. «Hawana» EBkmumpa. JI Oiinep, H.M.JloGaueBckuii.
HcTopus nsaToro nocrynara.

I'eomerpus n nckyccrBo. I'eoMeTpuyeckre 3akOHOMEPHOCTH OKPYIKAOIIETr0 MUPA.

ActpoHomus 1 reomerpus. UTo u Kak y3Haimu AHakcarop, Oparocden u Apucrapx o pasmepax Jlynsl, 3emnu u Connua. Pacctosnus ot 3emnu 110
Jlynsr u Connna. M3mepenue pacctostuust oT 3emiu 10 Mapca.

Poinb poccuiickux yuéHbIX B pa3BuTuu MareMaTuku: JI.9itnep. H.M.Jlo6auesckuii, I1.J1.HeOwimieB, C. KoBanesckas, A.H.Konmoropos.

Matemaruka B pazsutuu Poccun: Ilerp I, mikona MaremMaTHUecKMX M HaBUTalKUX HayK, pa3BuTHe poccuiickoro ¢uota, A.H.KpsuioB. Kocmuueckast
nporpamMMa 1 M.B.Kenapim.



TEMATHUYECKOE ILTAHUPOBAHUE C YKASAHUEM KOJMWYECTBA YACOB, OTBOJIMMBIX HA OCBOEHME KAXJIOW

JUIMHBI. IIpencraBnenue
HaTypaJIbHBIX yucell Ha
KOOpAMHATHOM Jyde. OKpYKHOCTb
u Kpyr, chepa u map. Yribl,
U3MEPEHUE YIIOB. TPEyroNbHUKHA U
YETBIPEX YT OJIBHUKH.

€IMHULIBI U3MEPEHUS JJIMH OTPE3KOB dyepes apyrue. [IpeacraBusTsy
HaTypaJbHbIC YKCIia Ha KOOPIMHATHOM Jiy4e. Pacmio3HaBaTh Ha yepTexax,
PHUCYHKAaX, B OKPYKaIOIIEM MUpPE TeoMeTpUudecKrue GUrypbl, KOHPUTypaIruu
¢buryp (TUTOCKHE B POCTPAHCTBEHHBIE). [[pUBOANTE pUMEpHI aHAJIOTOB
reoMeTpuuecKkux GUryp B OKpyxaroriem mupe. M300paxkaTs TeoMeTpudecKue
GUrypsI, NX KOHQHUTYpAIUU OT PYKH U C HCITOJIH30BAHUEM YEPTEKHBIX

TEMBbI
S kiace
Conep:xaHue MmaTepuaja Kou-Bo XapakTepucTHKA OCHOBHBIX BH/IOB JIeAITeJIbHOCTH o0y4alomerocst (Ha KonauyectBo
4acoB YPOBHE Y4eOHBIX JIeiicTBHA) KOHTPOJIbHBIX U
CaMOCTOSITEbH
bIX padoT
e [loBTOpeHme 3 K/p-1
e HarypajbHble YHCJIA U HYJIb 44
Psn HATypaJIbHBIX qrces. OnuceIBaTh CBOMCTBA HATYpaJIbHOTO psifa. YUTaTh U 3aIIMCHIBATH K/p-2
JlecaTuuHasi 3amuch, CpaBHEHHE, HaTypaJbHbIC YKCIa, CPABHUBATH M YIIOPSI0YUBATH UX. BBIONIHATE c/p-2
CIIOKECHHE u BBIUUTAHUE BBIUKCJICHHSI C HATYypaJIbHBIMU YHCIAMH; BBIYUCIISATH 3HAYCHHSI CTEIICHEH.
HATYpaJIbHBIX  YHCEN.  3aKOHBI ®opmynupoBaTh 3aKOHBI apU(YMETHUECKUX JCHCTBUH, 3aIMCHIBATh UX C
cloXeHHs. PelieHne TeKCTOBBIX MOMOIIbIO OYKB, TPEOOPa30BhIBATH HA UX OCHOBE UMCIIOBHIC BHIPAKEHUS,
3a7a4 C IIOMOUIbIO CJIOKEHUS U NPUMEHSATH UX JUIS PAlMOHAIHM3AINN BEIYUCICHUNA. AHAIHM3UPOBATh U
BBIUUTAHUSA. YMHOXEHHE, 3aKOHBI OCMBICIIMBATh TEKCT 3aJlaui, epeopMyINpOBaTh YCIOBHUE, U3BIEKATh
yMHOXeHHUs. Pemienne 3amau ¢ He0o0X0IMMYI0 HH(OPMAIIHIO, MOJEINPOBATh YCIOBUE C MTOMOIIBIO PEATTBHBIX
IOMOILIBI0O YMHOXKEHUSI U JIEJICHHUS. IPEIMETOB, CXEM, PUCYHKOB; CTPOUTH JIOTHYECKYIO LIETIOUKY PACCYKICHUIA;
CreneHpb c HaATYpaJIbHBIM KPUTHYECKH OIICHUBATH IOJIyYE€HHBIH OTBET, OCYIIECTBIISATH CAMOKOHTPOJIb,
nokasareneM. Jlenenue  Haueno, IpOBEPsis OTBET HA COOTBETCTBUE YCIIOBHIO. Y METh peliaTh 3a/aun Ha
JelieHne ¢ ocTaTkoM. YwucioBbie MOHMMAaHHUE OTHOIIEHUN «OOJIbIIE HA...», «MEHBIIE HA ...», «O0NbIIE B...»,
BbIpa)KE€HUsS. PellleHue TEKCTOBBIX «MEHBIIIE B...», @ TAK)KE IOHUMAHUE CTAaHJIAPTHBIX CUTYalluH, B KOTOPBIX
3a1a4y apupmeTnuecKuMu HCIIOJIb3YIOTCS CJIOBA «BCETOY, «OCTAJIOCH» U T.II.; TUIOBBIE 33/1a4U «HA
MeTofaMu. YHCIOBBIE BBIPAXKEHHUS. 4acTH», Ha HAXOXKJCHHE JIBYX YHCEI [0 UX CyMME U pa3HOCTH.
HaxoxneHwe nByx dYucen IO UX
CyMME€ U Pa3HOCTH.
e HW3mepeHue BeTHIHH 27
[psimast, my4, orpe3ok. M3mepenue W3MepsaTh ¢ MOMONIbIO IMHEWKH U CPaBHUBATh JJIUHBI OTPe3KoB. CTPOUTH K/p-2
OTPE3KOB M METPUYECKUE EAMHUIIBI OTPE3KH 33TaHHOU JUTUHBI C TOMOIIBIO JTMHEWKN U UPKYIsl. Beipaxkars oqan | c/pl




[IpsaMOyroyIbHBIN  MapaIeIenuIe .
[Inomanp npsMoyroiapHukKa, 00beEM
IPSIMOYTOJIBHOTO Tapajuiesienunea.

E nunuie! ILIOIIAIH, o0BeEMa,
MAacCBhl, BPEMCHH. Pemenue
TEKCTOBBIX 3a7a4

apI/I(i)MeTI/ILIeCKI/IMI/I METOJaMHU.

MHCTPYMEHTOB. I3MepsTh ¢ MOMOIIBI0 TPAHCIIOPTUPA U CPABHUBATD
BCJIMYHHBI YTJIOB. CTpOI/ITb Y1JIbL SaI[aHHOﬁ BCJIMYHHBI C IIOMOIIIBIO
TpaHcopTUpa. BeruucnaTe miomany KBajaparoB U NpIMOYroJIbHUKOB,
00BEMBI KyOa U MPSAMOYTOJIBLHOTO Napajlieenuneaa, UCIoab3ys
cooTBeTCcTBYIOIUE (GopMyIibl. BeipaskaTh 0JTHU €IMHULIBI U3MEPEHUS
rIoma M, o0bEMa, Macchl, BpeMEHHU uepe3 Apyrue. Pemars 3aqaun Ha
JBUKEHHE, HA JIBI)KEHUE TI0 PEKe.

o JleJIMMOCTH HATYPAJIbHbBIX 18

qyuceJs

CBoiicTBa M TPU3HAKU JICTHUMOCTH. dopmynupoBaTh ONpeeIeHNE ACTUTENS U KPATHOTO, TIPOCTOTO U COCTABHOTO | K/p-1
[Ipoctble © cocTaBHBIE YHUCIA. qucia, CBOWCTBA U IPU3HAKU AeTUMOCTH yncen. Knaccupunuponars c/p-2
Jlenuteny  HATypalbHOTO  YHCIA. HaTypaibHbIe Yrcia (4€THRIC M HeYETHRIC). Permare 3a1aum, CBA3aHHBIC C

Paznoxkenne uuncna Ha MpocThie UCIOJIb30BaHUEM YETHOCTHU U C JAEITUMOCTBIO YUCEII.

MHOkHUTeU. Hanbonbmmii o0t

JienuTenb,  HauMeHbllee  oOliee

KpaTHoe.

e OObLIKHOBEHHbIE APOOH 74

[TonsTne apodu, paBeHCTBO APOOEH. [IpeoOpa3oBbIBaTH OOBIKHOBEHHBIE IPOOU C IOMOIIbI0O OCHOBHOI'O CBOMCTBA K/p-3
Coxkpamienue apobeit. Haxoxxnenue npo6u. [IpuBoauTh 1podu K 00IIeMy 3HaMeHaTeN0, CPABHUBATh U c/p-3
IpoOW OT YHClia W YWClia 10 €ro YIIOPSIOYNBATH UX. BBIOIHATE BRIYUCICHUS C OOBIKHOBEHHBIMHU JAPOOSMHU.

npodou. IlpuBenenue apobu K 3HaTh 3aKOHbI ApU(PMETHUECKUX JIeHCTBUI, YMETh 3alIUCBIBATh UX (POPMYIIBHO
obmemMy 3HameHarenro. CpaBHeHHE, Y TIPUMEHSTH UX JIUIS pallioOHAIM3allii BRIYHACICHUH. Pemarp 3aqaun Ha

CIIO)KEHHE W BBIYUTAHUE JIPOOEH. npodu, Ha Bce JIeHCTBUA ¢ IpoOsIMH, Ha COBMECTHYIO padoTy. Beipaxats ¢

3aKOHBI  CIIOKEHHUS. YMHOXCHHE MIOMOIIIBIO APOOEH CAaHTIMETPHI B METPaX, TPaMMbI B KHJIOTpaMMaXx,

npoOel,  3aKOHBI  YMHOXEHHS. KUJIOTPAaMMBbI B TOHHAX U T.I1. BBIOIHATH BHIYMCIEHUS CO CMEIIaHHBIMU

Henenune  apoGeii.  CmemaHHbIE Ipo0siMU. BBIYUCIATH TUIOMIAIb TPSIMOYTOJIBHUKA, 00BbEM IIPSIMOYTOJIBHOTO

apoOu M JEeWCTBUS C  HHUMH. napaenenunena. BoIMoIHATh BEIYMCICHHS ¢ TIPUMEHEHUEM Tpo0eit.
[IpencraBienue npobeit Ha [IpencraBasaTh 1poOU Ha KOOPIMHATHOM JIy4e.

KoopAMHaTHOM  Jjyde. [liomans

IPsIMOYTOJIbHUKA, o0BeM

PSMOYTOJIBHOTO Mapajulesenumneaa.

Penrenue TEKCTOBEIX 3a1a4

apu(METHUYECKUMH METOJAMH.

e [loBTOpeHue 9 K/p -1




IMPUJIO)KEHUE
IHOYPOYHOE IIVIAHUPOBAHUE MATEMATHKA 5 KJIACC

Ne Tema ypoka Koua-Bo
yYpPOKa 4acoB
IloBTOpECHME. 3

1 [ToBTOpEHME. 1

2 Jluazcnocmuueckana KOoHmpoavHas padoma. 1

3 AHanu3 KOHTPOJIbHON PabOThI 1
HarypajabHble YMCJIAa U HYJIb. 44

4 HarypanpHbiil psia uncen u ero cBorictsa. HaTypanpHOE 4nciio, MHOKECTBO HATYPAJIBHBIX YUCEN U €TO 1
cBoicTBa. PoxxieHne u pa3putre apu(METHKN HATypaIbHBIX YHCEIL.

5 3anuch U YT€HUE HaTypajbHBIX uncen. Pasnuune mexay nudpoit u unciaom. [lo3unuonnas 3amnuce 1
HaTypaJIbHOrO yucia. PoxxIeHne mecTuaecATEpUYHON CUCTEMBI CUUCIICHHUS.

6 [TomecTHOE 3HaYeHHE LUPPBI, pa3psabl U KIACChl, COOTHOLIEHUE MEX]Y JBYMSI COCEIHHUMHU pa3psIHbIMU 1
€IVMHULIAMH, YTECHUE U 3alMCh HATyPAIbHBIX yncel. llosBeHne necsITHIHOM 3aIiCH YHCEIL.

7 CpaBHeHue HarypajbHbIX 4ucel, cpaBHeHHWe ¢ uuciaoMm (. [loHsiTHe O CpaBHEHUMU 4YHUCEI, CPAaBHEHHUE 1
HaTypaJibHBIX YHCEJ APYT C APYroM M C HYJEM, MaTeMaTUYeCcKas 3alicCh CPAaBHEHUM, CLIOCOOBI CPABHEHUS
quced.

8 JIeHicTBUSA C HATyPAIbHBIMHU YHCIIAMHU 1
CrnoxxeHre, KOMIIOHEHTBI CIIOKEHUS, CBA3b MEXAY HUMH, HAXOKIECHUE CYMMbI, U3MEHEHUE CYMMBI MpHU
VU3MEHEHUH KOMITOHEHTOB CIIOKEHUS.

9 [lepeMecTuTENBHBIN U COUYETATENbHBIN 3aKOHBI ClokeHUs. [IpruMeHeHne anredpandeckux BoIpaXXeHHUM 15 1
3aMiCH CBOMCTB apu(PMETUUECKUX JIEUCTBUM.

10 Brrunranue, KOMIIOHEHTHI BBIYUTAHHUSI, CBA3b MEXKIY HUMU. 1

11 Haxoxnaenue pazHOCTH, H3MEHEHUE PA3HOCTHU IIPU U3MEHEHUHY KOMITIOHEHTOB BBIYUTAHMUS. 1

12 Hcnons3oBaHre CBOMCTB HATYPAJIBHBIX YMCEN PU PELICHUM 3a4a4. 1

13 PereHne TEKCTOBBIX 3a4a4 ¢ IOMOILBIO CJIOKEHUS U BBIYUTAHUS. 1

14 YMHOKEHHE U IEJICHUE, KOMIIOHEHTHl YMHOKEHUS U JIE€JIEHNUs, CBSA3b MEXKy HUMU. 1




15 IlepemMeCTUTENBHBIN U COUYETATENBHBIN 3aKOHBI YMHOXEHHS. 1

16 PacnipenenutenbHbIil 3aKOH YMHOKEHHSI OTHOCUTENBHO cioxeHus. [IpeoOpa3zoBanue anredOpandeckux 1
BBIPAKCHUM.

17 O6ocHOBaHME aNTOPUTMOB BBIMIOTHEHUS apUPMETHUECKUX JIEHCTBUH. 1

18 CroxeHne B CTOJIOHK. 1

19 [ToBTOpenue no teme: «CloKeHne B CTOJIOUK.) 1

20 BolunTanue uncen CTOJIOUKOM. 1

21 Boeruntanue uncen cronoukoM. CamocrostenbHas padbota Nel «CroxeHue U BBIUUTaHUE HATypallbHbIX 1
quCcem

22 YPpok cucremaTu3aiuy 1 KOPPEKIMY 3HAHUM, YMEHUN U HaBBIKOB. 1

23 KonTpoabnas padora Nel «3anuch, cpaBHEeHHE, CJI0KEHHE H BBIYUTAHUAE HATYPAJIbHBIX YHCED). 1

24 AHanu3 KOHTPOJIbHON PabOThI 1

25 [TosiBnenue nudp, 6yxB 1 ueporindoB B MPOLIECCe CUETa U paclpeiesieHus MPOayKTOB B J[peBHeM 1
bnmxuem Boctoke. CBs3b ¢ HeonuTrueckon peBOIIOLKEN.

26 YMHOKEHHE B CTOJIOUK. 1

27 CreneHb ¢ HaTypaJabHBIM NTOKa3aTeIeM. 3allMCh YMCIIa B BUAE CYMMBI pa3psiAHbIX CIAraeMbIX, MOPSI0K 1
BBITIOJTHEHUS IEUCTBUI B BBIPAKEHUSIX, COAEPKAIINX CTETIEHb.

28 Brruncnenne 3HaueHUN BRIPAXKEHNUN, COIEPIKAIIUX CTEIIEHb. 1

29 Henenue Haneno. KoMIOHEHTHI AeneHus], CBA3b MEXIY HUMM. 1

30 JleneHue yroakom, mpoBepKa pe3ybTaTa ¢ MIOMOIIbIO MPUKUJIKH. 1

31 Jlenenue yrojakoMm, mpoBepKa pe3yabTaTa ¢ TOMOIILI0 00paTHOTO ACHCTBUS 1

32 Pemienne TeKCTOBBIX 33/1a4 € MOMOIIBIO YMHOKEHHUS U JACJICHUS. 3aBUCUMOCTh MEXY BEIUUMHAMU: 1
IPOU3BOIUTEIILHOCTD, BpeMsl, pab0Ta; 1ieHa, KOJIMYECTBO, CTOMMOCTD.

33 Pemienne TeKCTOBBIX 3amauy apudmeTudeckuMm crocodbom. Hcmonp3oBaHue TaOMUIl, CXEM, YepTEkKeH, 1
IPYTUX CPEACTB MPEACTABICHUS JAHHBIX MIPU PEUICHUN 3a/1a4H.

34 3a1a4u Ha 4acTH, JOJIU. 3aBUCUMOCTH MEXy €IMHULIAMH KaXK10M BETUYHHBI. 1

35 Pemenue 3a1ay Ha HAXO0XAEHHUE YAaCTU YHCIIA. 1

36 Pemenne 3agay Ha HaXO0XKIEHUE YUCIIa IO €TI0 YaCTH. 1




37 JleneHnue ¢ OCTaTKOM Ha MHO>KECTBE HATYpaJIbHbIX YHCEIL. 1
38 CBOICTBA I€JIEHUS C OCTATKOM. 1
39 [IpakTueckue 3a1a4n Ha JEJIEHUE C OCTATKOM. 1
40 YucnoBoe BBIPAKEHUE, OPAIOK BBITIOJIHEHUS JEHCTBUM. 1
41 UucnoBoe BBIPAKEHUE U €TI0 3HAYEHUE 1
42 Haxoxnenue n1Byx 4ucell o X CyMME U Pa3HOCTH. 1
43 TekcToBBIE 3a]a4M HA HAXO0XKICHHUE ABYX YUCEII [0 UX CYMME U Pa3HOCTH. 1
44 O06006menue o teme: «HaxoxaeHne ABYyX YUCEI IO UX CYMME U pa3HOCTH». 1
45 Ypok cucremaTu3auy U KOPPEKIMY 3HAHUN U YMEHUU. 1
46 KonTpoabnasi padora Ne2. «KYMHOKeHHE U JIeJIeHHE HATYPAJIbHBIX YHCED). 1
47 AHanu3 KOHTPOJIbHON PabOThI 1
HN3mepenue BeJau4uH 27
48 @urypsl B OKpy:karomiem mupe. Harnsaele npecraBiieHus o Gurypax Ha IJI0OCKOCTH: MpsMasi, OTPE30K, 1
Jy4, JIOMaHasl.
49 N3mepenue oTpe3koB. [locTpoeHue oTpe3ka 3aJaHHON JJTUHBI. 1
50 MeTtpuueckue enuHulbl JyHbl. Heo6xonumocTs okpyrienus. [IpumeHenne npaBuiia OKpyriaeHus 1
HATypaJIbHBIX YUCET.
51 N300pakeHre HaTypaJIbHbIX YACEN TOYKAMH Ha YUCIOBOU MPSMONA. 1
52 Onpenenenne KOOPAUHATHI TOYEK HA YUCIOBOM MPAMOi
53 Pemenue 3amau. CamoctositenbHas padota Ne2 «M3mepeHne BeInunH»» 1
54 YPpok cucremaTu3aur U KOPPEeKUUHU 3HAHUN U YMEHUU. 1
55 KontpoJubnas padora Ne3 «IIpsimas. JIlyu. OTpe3ok». 1
56 AHanu3 KOHTPOJIBHON PabOThI 1
57 OxpyxHocTb U Kpyr. Chepa u map. BzanmHoe pacnofioxkeHue IByX NPSIMbIX, IBYX OKPYXHOCTEH, MpsMOi 1
Y OKPY’KHOCTH.
58 Yrasl. Buasl yrios. ['pagycnas mepa yria. Mi3mepenue u mocTpoeHue yrioB ¢ IOMOIIBbIO TPAHCIIOPTUPA. 1
59 [IpakTuueckas camocrositenbHas padora Ne3 mo teme: «Yribl. Buasl yrinos. 'pagychast mepa yria.

N3mepenue u mocTpoeHUe yrioB C MOMOUIbIO TPAHCIIOPTUPAY.




60 OcHoBHbIe noHATHA 110 TeMe: «TpeyronpHuku. Bunbl TpeyroiabHukoB. IlocTpoeHne TpeyrojbHUKA 110 1
TPEM CTOPOHAM.

61 Tpeyronbuuku. [lepumerp TpeyronbHuka. Mcnonb3oBanne OykB 1151 0003HAUEHUS YUCET, BBIYMCICHUS 1
anredpanvdeckoro BHIPAKEHUSI.

62 MuoroyronsHuku. [IpaBunbHbie MHOTOYroJIbBHUKH. UeThIpEXyronpHUKHU. [lepruMeTp MHOTOYrobHUKA. 1

63 [IpsimoyronbHuK, kBaapart. [lonsatue mnomanu Gurypsl. [Inomaas npsMoyroabHUKa, KBaapaTa. 1

64 Enunnnel usmepenuns miomanu. [pubnmkennoe namMepenue miomaan Guryp Ha KieryaTol Oymard. 1
PaBHOBenMKUE QUTYpBHI.

65 [IpssMOyToJIbHBIN Mapasieenunes. 1

66 [Tonstue oobema. O0BEM MPSIMOYTOJILHOTO TIapasuienenuneaa, kyoa. Enuauiier oobEma. 1

67 Enunuiiel Mmaccsl 1 BpeMeHU. PelieHue npakTuyeckux 3a1ad ¢ IpUMEHEHUEM MTPOCTEHIINX CBOMCTB (uryp. 1

68 @opMyJIbl M 3aKOHOMEPHOCTH B 33/a4ax Ha JIBH)KCHHUE. 1

69 3aiauy Ha IBM>KEHHUE. 3aBUCUMOCTb MEXKY BEIMYMHAMU: CKOPOCTh, BPEMsI, PACCTOSIHUE. EUHUIIBI 1
BPEMEHU, CKOPOCTU U PACCTOSHHUS.

70 I'pynnoBas paboTa no teme: «3anauu Ha ABMXKEHHE. 3aBUCUMOCTb MEK/y BEIMYMHAMU: CKOPOCTh, BpeMs, 1
paccTosiHue. EnuHULIBI BpeMEHU, CKOPOCTH U PACCTOSHUS.

71 O0600meHne maTeprana: «3a1auu Ha IBMKEHHE. 3aBUCUMOCTb MEXK/y BEIMYUHAMU: CKOPOCTh, BpEeMsl, 1
paccrostHue. EnquHULBI BpeMEHU, CKOPOCTH M PaCCTOSTHUS». 3ajauM Ha IBUKEHHE B TPOTUBOIIOJIOKHBIX
HaIlpaBJICHUAX

72 VYpok cuctemMaTU3aluy U KOPPEKIUU 3HAHUM U YMEHUN. N300paK€HNE OCHOBHBIX T€OMETPUUECKUX PUTYD. 1
B3auMHOe pacnosioxxeHue AByX MPsMBIX, IBYX OKPYKHOCTEH, PSIMON U OKPY>KHOCTH.

73 KonTpoabnas padora Ned4 « TpeyrojibHUK, 4eThIPEXYTOJIbHUK, IPSIMOYT0JILHBIN NapaJsuieenumnen. 1

74 AHanu3 KOHTPOJIBHON PabOTHI 1
JlenMMOoCTh HaTypaJIbHbIX YUCEN. 18

75 BBenenue B Temy: «/lenumocTs HaTypajibHbIX ynces. CBOMCTBA JEIUMOCTH CyMMBI (Pa3HOCTH) HA YHCIION. 1

76 JlenuMocTh HaTypaibHbIX yncesl. CBONCTBA IETUMOCTU CYMMBI (Pa3HOCTH) HA YUCIIO. 1

77 [Tpusnaku nenumoctu Ha 2,5,10. JlokazaTenbCTBO MPU3HAKOB JETUMOCTH. 1




78 [Tpu3naku nenumocty Ha 3, 9. 1

79 Pewmenne ynpaxuenuid. [Tpuznaku nenumoctu Ha 4,6,8,11. 1

80 [IpocTteie u coctaBHBIC yncia. Pemero Iparochena. 1

81 Pelenue mpakTuyeckux 3ajiad ¢ MPUMEHEHHEM MPU3HAKOB AeauMocTu. CamocrositenbHas padota No4 o 1
JTAaHHOU TeMe

82 Henurtens u ero cBoicTBa yncia. KoiaudecTBo nenuTenel yucia, aaropuTM pa3iokKeHUs Yrciia Ha 1
MPOCTHIE MHOKHUTEJIHM, OCHOBHAs TeopeMa apu(pMETHUKHU.

83 PaznoxeHne HaTypaabHOTO YMCIa HA MHOKHUTEIH. 1

84 OOwmmii nenutens AByX U Oosiee uncen. Hanbonpmmii o0muii genurens. PaznoxkeHne HaTypalibHOTO 1
YKCJia Ha IPOCThIE MHOKUTEIH.

85 B3anMHoO npocTeie uncia, HaXx0X/1eHHe HauOOoJIbIIIETo OOIIEeTO IeTUTENS. 1

86 Kparnoe u ero cBoiictBa. O0111ee kpaTHOe ABYX U Oosee uncen. Haumensiee o01iee kpaTHoe. 1

87 Cas3p mexty HOJI u HOK. CriocoOb1 Hax0xI€HHUSI HAMMEHBIIIETO O0IIEro KpaTHOTO. 1

88 Pelienrie HeCI0KHBIX 3a/1a4 HA ABUKEHUE B IPOTHUBOIIOJIOKHBIX HATPABJICHUSIX, B OJHOM HAINpaBJICHUH, 1
JBIKEHUE TI0 PEKE M0 TEUCHUIO U MMPOTUB TEUEHUSI.

89 Pemenue 3amau. CamoctosiTenbHas pabora, ooydaromiero xapakrepa NeS5 «HOJ[ u HOK» 1

90 Ypok cucremaTu3auy U KOPPEKIMY 3HAHUN U YMEHU . 1

91 KontponbHas padota Ne5 «JlenuMocTh HaTypaIbHBIX YUCEID. 1

92 AHanu3 KOHTPOJIBHON PabOTHI 1
OOGBIKHOBEHHBIE IPOOH. 74

93 Houst, 4acTh, 1poObHOE Ynciio, Apoos. JIpoOHOe Ynciio Kak pe3yabTar aeiaeHus. [IpaBuibHbIe 1 1
HETpaBUIIbLHBIE IPOOH.

94 OcHoBHOE cBoMCTBO Apobu. PaBeHncTBo mpobeii. CoxparieHue 1po0ei. 1

95 PaBencTBO npo0Oeii. 3amuch HATYpaJIBLHOTO YKCIa B BUE ApoOU ¢ 3a1aHHbIM 3HaMeHateneM. CokpaieHue 1
TpoOeii.

96 [ToBTOpenue no teme: «PaBeHcTBO ApoOeil. 3anuch HATYpaJbHOTO YKCIa B BUJIE JPOOH C 3aJJaHHBIM 1

3HameHaresieM. CokparieHue apooei.




97 AJNTOPUTM HAXOXKJIEHUsS IPOOH OT YHcIIa. 1
98 Pemenne TeKCTOBBIX 3a/1a4 HA HAXOXKJEHUE APOOU OT YHCIIA. 1
99 Haxoxaenue qpo0u oT umcia. 1
100 | Aaroput™ HaXOXJACHHUS YHCIIA TIO €ro APOOu. 1
101 [IpakTryeckne ynpaxHEHHsI Ha HAXO0KJIEHUE YUCIIA 10 €ro APOOH. 1
102 Haxoxnenue uucia mo ero Apoowu. 1
103 Pemenue 3amau. CamoctositensHas padora Ne6 «Haxoxxnenue apoou ot uucia. HaxoxaeHue ducia mo ero 1
Ipoou»
104 | Anroputm npuBeneHus IpoOei K 001IeMy 3HaMEHATEIIO. 1
105 | IlpuBenenue npoOeii K 00IIEMy 3HAMEHATEIIO. 1
106 | 3akpermienue o teme: «IIpuBenenue qpodeit Kk 001IeMy 3HAMEHATEITION. 1
107 | Axryanuzanus 3HaHui 1o TeMe: «CpaBHEHHE OOBIKHOBEHHBIX APOOECi. 1
108 CpaBHeHHEe 0OBIKHOBEHHBIX JPOOEH. 1
109 | IIpaktuueckass pabota o teme: «CpaBHEHHE OOBIKHOBEHHBIX IPOOECi. 1
110 | Anroputm ciokeHusi OOBIKHOBEHHBIX JPOOEH. 1
111 3akperuienne marepuana: «CioxxeHrne 0ObIKHOBEHHBIX IPO0Oeii». 1
112 Pelienre TEKCTOBBIX 3a/1a4 Ha CIIOKEHUE OOBIKHOBEHHBIX APOOEH. 1
113 3aKOHBI CIIOKECHMUSI. 1
114 | CnocoObl paliMOHaIU3alMKA U UX TPUMEHEHUS PU BBITOJIHEHUH JIEUCTBUM. 1
115 | 3akonsl cinoxenus. CriocoObl pariMoHATU3ANI U UX TPUMEHEHUS TP BHITIOJTHEHUH JICUCTBUM. 1
116 ANTOPUTM BBIYUTAHUS OOBIKHOBEHHBIX APOOCH. 1
117 Paznuynbie ciocoObl BEIYMTAHUS OOBIKHOBEHHBIX JPOOCH. 1
118 [TpakTudeckue 3ananust Mo Teme: «Berautanrue 0ObIKHOBEHHBIX JPOOeiiy. 1
119 Pemenne ypaBHEHHMI U TEKCTOBBIX 3a7a4. 1
120 | CamocrostensHas pabota Ne7 «CroxeHne U BbIUMTaHUE OOBIKHOBEHHBIX APOOEii» 1
121 | Ypok cucremaTuszanuu U KOPPEKIIMU 3HAHUN U YMEHUH. 1
122 | KourpoJabHasi padora Ne6 «CpaBHeHuUe, CJI0KeHNE U BBIYMTAHUE Podei». 1




123 | AHanu3 KOHTPOJIBHON PabOTHI . 1
124 YMHOXEHHE OOBIKHOBEHHBIX JIPOOCii. 1
125 | KoMIIOHEHTBI yMHOKEHUS. 3aKOHBI YMHOXKECHUSI. 1
126 | 3akoHbl yMHO)kEHUA. CIOCOOBI palMOHAIM3ALMHI U UX TPUMEHEHUS TIPHU BBITOJIHEHUH JI€HCTBHM. 1
127 | [IpumeHeHne 3aKOHOB YMHOXEHUs P PELICHUN YIIPAKHECHUM. 1
128 AnroputMm JiesieHus: 0OBIKHOBEHHBIX JIPOOeH. 1
129 KomnonenTs! nenenus. JleneHre 0ObIKHOBEHHBIX JPOOCH. 1
130 | JleneHue oOBIKHOBEHHBIX IpOOEi MPHU PELIEHUH 3a/1a4 U YPaBHEHUM. 1
131 Haxosknenune gacTu 11esIoro. 1
132 | 3akpemienue no teme: «HaxoxkaeHue 1ea0ro no ero 4acTm. 1
133 | OCHOBHBIE ATaNbl IPH PEIICHUHN TEKCTOBBIX 33/1a4. 1
134 | PemeHue TEKCTOBBIX 3a7a4 MPAKTUYECKOTO COJICPIKAHMUS. 1
135 | Peuienue TEKCTOBBIX 3a/1a4 CMENIAHHOTO THIIA. 1
136 CamocTtositenbHas padota Ne8: «Perienue 3amauy. 1
137 | Ypok cucteMaTtu3aluvy U KOPPEKIIUU 3HAHUN U YMEHU. 1
138 | KonrpoJubHas padora Ne7 «YMHO:KeHHE U JieJieHHe Tpodeii». 1
139 | AHanu3 KOHTPOJBHOM pabOTHI . 1
140 | ®opmysibl ¥ 3aBUCUMOCTH B 33J1auax Ha COBMECTHYIO paboTy. 1
141 OcHOBHBIE 3TaIlbl ¥ MPUEMBI TIPHU PEIICHUH 3a7]a4 Ha COBMECTHYIO paboTy. 1
142 | O6o6maromas mpakTudeckas pabora mo teme: «3agaur Ha COBMECTHYIO paboTy». 1
143 | CmemanHas a1po0sk (cMmeranHoe yucio). [IpeobpazoBanue cMenanHon IpoOu B HEMPABUIILHYO APOOH U 1
Ha00O0POT.
144 CpaBHeHHE CMEIIaHHBIX JPOOCH. 1
145 | HarnagHoe npencTaBieHue IpU CPAaBHEHUH CMEIIaHHbBIX JIPOOeH. 1
146 | AAIropuT™M CIOXKEHHS CMEIIAHHBIX IPOOEH. 1
147 | CnoxxeHHe CMEIIaHHbBIX IPOOEH. 1
148 | [IpumeHeHHEe CBOMCTB CI0KEHUS TIPHU CIOKEHUE CMEIIaHHbBIX IPOOeH. 1
149 | Anroputm BBIYUTAHUSI CMEIIAHHBIX JPOOEH. 1




150 Brruuranue cMenanHbIx ApoOei. 3aKOHbBI BEIYMTaHUS. 1
151 | PaGota B mapax ¢ camOIpoOBEPKOI 10 TeMe: «BblunTaHne cCMemaHHbIX Jpo0eii. 1
152 | KoMIOHEHTBI yMHOKEHHSI. Y MHOKEHUE CMEIIaHHBIX APOOEi. 1
153 | YMHOXeHHe cMemaHHbIX apoOeii. CBOKMCTBA YMHOKEHHUS. 1
154 | Pemenue 3aga4 1o teme: «Y MHOKEHHUE CMEIIAHHBIX JPOOEi. 1
155 KomnonenTs! nenenus. JleneHre cMemanHbIX Ipooeit. 1
156 Jlenenue cMmemanHbIxX apooeit. CBoMCTBA ICJICHHUS. 1
157 | Pemienue 3anau no teme: «JleneHue cMemanHbixX Apooein». 1
158 | Apudmernyeckue qeiHCTBUSA €O CMEMIaHHBIMU Apo0siMu. CamocTtositenbHas padboTta Ne9 «YMHOXKEHUE u 1
JIEJICHUE CMEIIIAHHBIX YUCETD.
159 | Ypok cucremaruzanuu U KOPPEKIMKU 3HAaHUN U YMEHUM. ApudmMeTruecKkue NeUCTBUs C IPOOHBIMU 1
YuCcIaMu
160 | KonrpoabHas padora Ne§ «Bce neiicTBHsI CO CMeEIIAHHBIMU APOOSIMID) 1
161 | AHanu3 KOHTPOJBHOU pabOTHI 1
162 | IIpencraBnenue aqpoOeii Ha KOOPJUHATHOM JTy4e. 1
163 | Imomane npssiMoyroiabHUKa. OCHOBHBIE MTOHATHS 1
164 | Ilnomans npsmoyroiabHuka. OOBEM IPSIMOYTOJIBHOTO MapaJlieIeUne/a. 1
165 3agauu Ha BUKEeHHE. OCHOBHBIE ATalbl PEIICHUS 1
166 Pasnuunbie 3a1ayn Ha IBUKEHUE. 1
IloBTOpECHME. 9
167 | CnoxxeHHe U BBIYMTAHUE HATYPAIbHBIX YHCEIL. 1
168 | YMHOXEHHE U ACICHUE HATyPAIbHBIX YUCE. 1
169 | IlepumeTtp. Ilnomans. O6neM. 1
170 YMHOXEHHE U IeJICHUE ApoOeH. 1
171 | UToroBasi KOHTpPOJIbHasi padoTa. 1
172 | AHanu3 KOHTPOJIBHBIN padoT 1
173 Pemenne 3anumareIbHBIX 3aa4. 1




174 Pemenne 3anumarenpHbIX 3a0a4: «Uto? I'ne? Korma?» 1
175 | UTtoroBoe moBTOpEHUE 1
6 kaacc
Conep:xkanue y4eOHOro MaTepuaJia Koa- | Xapakrepucruka OCHOBHBIX BH/I0B nesresbHocTH | KosimuecTBo
BO 0o0y4yaierocsi(Ha ypoBHe y4eOHbIX J1eHCTBH) KOHTPOJIbHBIX
4acoB /|
CcaMoCTOSITE] b
HBIX padoT
IloBTOpeHNe MaTepuajia 5-ro kiacca | 5 Hcnonb30BaTh MOHATHS HATYpPaIbHOE YHUCIIO, CMEUIAHHOE 4HuCIo, | 1
OOBIKHOBEHHasI ApOOb, ITpaBuiIa BBHITIOJHEHUS IEHCTBUIA, MPU3HAKU
JlelicTBUS ¢ HATypaTbHBIMU YHMCIAMH. JNEIUMOCTH.  BbIMonHATH  apudMeThyecKue  JCHCTBUS  C
JlenmMMOCTh ~ HATYPAIbHBIX  YHCEIL HATypaJbHBIMU YUCIIaMH, CMEIIaHHBIMH YUCJIAMU,
HenicTBus c OOBIKHOBEHHBIMU OOBIKHOBEHHBIMH JIPOOSAMH.
TPOOSIMHU. CwmenianHbIe qucIa,
JIEUCTBUS C HUMU.
OTHo1IeHNsl, NPONOPIUH, MPOLEHTHI | 26 Hcnonb30BaTh MOHSATHS OTHOIIEHHWE, MaciiTad, mporopuus mpu | 1

OTHOIIIEHNE YMCeT U BEJIMYHH.
Macmtab Ha maHe u kapre. [leneHue

ypcia B JAHHOM  OTHOIICHMH.
[Ipomopruu. Ilpsimas u oOpaTHas
MPONOPIUOHAIBHOCTE.  [loHATHE O
MpOLEeHTE. 3aJadyd Ha MPOLEHTHI.

KpyroBele nmmarpammsel. 3agauv  Ha
nepedop BCeX BO3MOXKHBIX BapHaHTOB.
BeposiTHOCTB cOOBITHS.

pemienuu 3anad. [IpUBOAWTH NPUMEPHI HCHOJb30BAHUSI ITUX
MOHATUM Ha MpakTUke. Pemate 3agaum Ha OPONOPIMOHAIBHOE
JeJIEHWe W TPOIEHTHl (B TOM 4YHCJIE 3aJaudl U3 pPeajlbHOU
MPAaKTUKU); OOBACHITH, YTO TaKO€ TMPOIEHT, HaXO0XKICHUE
MPOIIEHTa OT YMCJa, YUCJa MO NPOLEHTY OT HEro, HaXOXKIACHUs
MPOIIEHTHOTO OTHOIICHUE ABYX YMCEJ, HAX0XKACHUS MPOIEHTHOIO
CHWKEHHSI  WJIM  MPOIEHTHOIO  TOBBIIIEHUS  BEJIIMYUHBI.
Hcnonp30oBaTh 3HAHUS O 3aBUCUMOCTSX (TIpsIMOM U oOpaTHOMU
MPONOPLMOHAIBHOW) MEXAY BEIMYMHAMHU (CKOPOCTh, BpeMs,
paccTosiHue; pa0oTa, MPOU3BOAUTEIBHOCTh, BPEMS U T. M.) TPHU
pElIEHNH TEKCTOBBIX 3a/ay; OCMBICIMBATh TEKCT 3aJayH,
U3BJIEKaTh HEOOXOJIMMYIO HH(OpPMAIUIO; CTPOUTH JIOTUYECKYIO
LEMOYKY PpACCYXIACHUW; KPUTUYECKU OLEHUBATh IOJTYYEHHbIN
otBeT. [IpencraBnsaTh NpoueHTH B Ipo0SIX U JpoOU B MPOIEHTAX.




OcymiectBnsate mouck wuHbpopmanmu (B CMMU), coxepxkaieit
JTAaHHBbIE, BBIPAXKEHHBIE B TNIPOLIEHTAX, HWHTEPHPETUPOBATH UX.
Boimonasate  cOop uMHOpManuMuM B HECJIOXHBIX — CiIyYasx,
OpraHu30BbIBaTh HMH(MOpMaAIMI0O B BHUAEC TaOJIUI] M KPYTrOBBIX
nuarpamMMm.  [IpuBoauTh  mpuMepbl  CIy4alHBIX  COOBITHIA,
JIOCTOBEPHBIX U HEBO3MOXHBIX COObITUH. CpaBHUBATH IIIAHCHI
HACTYTUICHHUSI COOBITUH. BBIMOTHATH mepebop BCeX BO3MOKHBIX
BAPUAHTOB ISl TIepecy€Ta 0OBEKTOB MM KOMOUHAIIMM, BBIIEISATh
KOMOWHAITUN, OTBEYAIOIINE 3aJaHHBIM YCIIOBHSM.

Ieablie ynciaa 36 [IpuBOAMTE TPUMEPHI HCIIOIB30BAHUS B OKPYXKAIOIIEM MHPE
MOJIOKUTENIBHBIX W OTPHUIATEIBbHBIX 4YHCced  (TeMmIeparypa,
OTpHLaTenbHbIe 1eJbIe qucaa. BBIUTPBIII-TIPOUTPHIII, BBIIIC-HWKE YPOBHA MOpSs W T. IL).
[IpoTHBOMONIOKHOE 4HMCIO. Momyib XapakTepu30BaTh MHOXKECTBO 1EJbIX uncel. [[puBoauTh nmpumepsl
upcina. CpaBHEHHME UENBIX  YHCEIL KOHEUHBIX M OECKOHEYHBIX MHOXECTB uuncell. OrnepupoBaHHe
CrnoxeHue 1EeNhIX YHUCel. 3aKOHEI IMOHATHUSIMU: MHOXKECTBO, JJICMCHT MHOXECTBA, IOAMHOKCCTBO,
CIIOKEHUS IeJbIX uucell. Pa3HoCTh MPUHAJJICKHOCTh, HAXOXJIECHUE TepeceueHusi, OObEAMHEHUS
LICIBIX YHCEIIL. HpOI/ISBeI[eHI/IC LIEJIbIX INOAMHOXKECTBA B HpOCTCfIIHHX CuTyanusix. CpaBHI/IBaTB u
gucen. YacTHOe  IEIBIX  YHCElL YIOPSI0YMBATh LIEJIbIC YHCIIA, BBIOJHATh BEIYMCICHUS C LEJIBIMU
PaCHpeHeHHTCHBHBIﬁ 3aKO0OH. YUCJIIaMH. CDOpMYJ'II/IpOBaTB 1 3alIuchbiBaTb C IIOMOIIIBIO 6YKB
PackpeiTe CKOOOK M 3aKIIOYEHHE B CBOIMCTBA JEHUCTBUU C LIEJIIBIMU YHCIIAMU, IPUMEHSITh UX U MPaBUJIa
ckoOku. JlelicTBUS ¢ CyMMaMu PACKpBITHS CKOOOK, 3aKJIFOYCHHUS B CKOOKH ISl TIpeoOpa3oBaHUS
HECKOIBKHUX CJIaracMbIX. YUCJIOBBIX  BBIpakeHHUU. M300pakaTb  IOJOXHUTEIBbHBIE U
HpeI[CTaBJIeHI/Ie LIEJIBIX qucell Ha OTPHULATCIIBHBIC ICJIBIC YKMCJIa TOYKaMH Ha KOOpI[HHElTHOfI HpHMOfI.
KOOPJAMHATHOM OCH.
PanuonajabHbIe YncjIa 38 XapakTepu3oBaTh MHO>KECTBO palMOHATIBHBIX YHCell.
dopMynupoBaTh W 3alUCHIBATh C IOMOIIBI0O OYKB OCHOBHOE
OTpHuaTeNbHBIe Apoou. CBOMCTBO ApOoOM, CBOMCTBA JEHCTBUI C palIMOHATILHBIMH YHCIIAMH,
Panuonanbapie  uncna. CpaBHeHHE

paumoHaNbHBIX uucen. CroxeHue WU
BBIYMTAHHE 4YHCEIL. YMHOXEHHE H
JeTICHUEe 4YKCel. 3aKOHBI CIIOXKEHHS U
ymMHOXkeHUs.  CmemanHele  aApoOu

OPUMEHATh HMX IS MpeoOpa3oBaHus JApoOed U YHCIOBBIX
BbIpakeHU. CpaBHUBATh U YIIOPSIOYMBATh PAlMOHAJIBHBIE YUCIIA,
BBIIIOJIHATG ~ BBIYMCIECHUS €  PAlMOHAJIBHBIMA  YHCIIAMH.
N300paxaTh MOJOKUTEIbHbIE M OTPUILIATEIbHBIC PAllMOHAIbHbIC
yyCciaa TOYKAMM HAa KOOPAMHATHOM NpsMOW. Pemarte HeCaoxHbIE




POU3BOJIBHOTO 3Haka. W3o0paxenue

palMoHaIbHBIX qHuCcell Ha
KOOPJIMHATHOM OCH. JInnevinele
ypaBHEHUSI. Penrenne 3ajaq c

MOMOIIBIO YPaBHEHUH.

YPaBHEHHUs TIEPBOM CTENEHW HA OCHOBE 3aBUCHUMOCTEH MEXIy
KOMIIOHEHTaMU apu(METUYECKUX JEUCTBUH UM C TIOMOIIBIO
IEpPEHOCa CIIAaraéMbIX C IMPOTHUBOIIOJIOKHBIM 3HAKOM B JPYIYIO
yacTb ypaBHEHMs. CoOCTaBIsATh OYKBEHHBIE BBIPAXKECHUS WU
YpaBHEHHUs IO YCIOBUSAM 3aj1ad. Pemare 3amadv C IOMOIIBIO
ypaBHEeHUA. YuTarh U COCTaBIATh OYKBEHHbBIE BBIPAKEHUS,
HAaXOAWTh YHCIIOBBIE 3HAYCHHUS OYKBEHHBIX BBIPOKEHUN IS
3aJaHHBIX 3HaueHuil OykB. HaxoguTh B OKpyKaromem Mupe
(Gurypel, CUMMETPUYHBIE OTHOCHUTEIBbHO HpsAMoOil. M300paxkath
(burypbl, CHUMMETPUYHBIE OTHOCUTEIIBHO MIPSIMOIA.

JecaTHYHBIE IPOOH 35 Yurtarh U 3amUChIBaTh JAecsaTUUHbIE aApoou. [IpencraBiste apoou
co 3HameHateseM 10n B BUJE JACCATUYHBIX JpOOeH U JeCATUYHBIC

[ToHsITHE TTONOKUTENBHOU JIECATUYHOM npobu B Buae napodbu co 3HameHaterem 10n. CpaBHHBaATH U

npobu. CpaBHEHHE TMOJIOKUTEIHHBIX YHOPSAI0YUBATH JCCATHUYHBIE APOOH. BBIMOMHATH BBIYMCICHHS C

JIECATHYHBIX  Jipober. Croxkenue u JACCATUIHBIMU APOOSAMH. Hcnonb3oBaTth OKBUBAJICHTHBIC

BbIYMTAHWE  JECATHYHBIX  APOOEH. NPEJICTABJIICHUST YHUCEJI IIpM HMX CPAaBHCHUMHW W BBIYMCIICHUSX.

IlepeHoc 3amATON B IOJIOKUTEIBHON BBINTONHATE NIPUKUAKY U OLICHKY B XOJ€ BBIUMCICHUHN. BbIpakarsb

ACCSITHYHOM  OpoOH.  YMHOXKEHHE OJTHU CIUHUIIEI H3MEPEHUSI MACChl, BPEMECHH H T. II. Yepe3 APYTHE

MTOJIOKHUTEIBHBIX JIECATHYHBIX TPOOEH. CAUHMITBI (METPHI B KUJIOMETPaxX U T. I1.) C TIOMOIIBIO IECATHYHBIX

Jlenenue momoKUTENbHBIX AECITHIHBIX npobeil. OKpyriasaTh AeCATUYHBIE APOOH, HAXOAUTh JECATUYHBIE

apoGeii.  Jlecatuunbie  apobu  u HpUOJIMKEHHST OOBIKHOBEHHBIX ApOOel. BBINONHATE IPUKHIKY U

MIPOIICHTHI. JlecaTnanrie npodu OILICHKY B XOJ/I€ BBIYHCICHUH.

MpOM3BOJBHOTO 3HaKa. [Ipubmmkenne

NECATHYHBIX JapoOei. Ilpubmmkenue

CyMMBI, Pa3HOCTH, TMPOU3BEACHUS W

JaCTHOTO JIBYX YHCE]I.

OObIKHOBEeHHbIE H  JecATHYHBIE | 25 [IpencTaBisiTh TMOJOXKUTETHHYIO OOBIKHOBEHHYIO NIpOoOb B BHJIEC

apoou KOHEUHOU (OeckoHeuHOM) necsTuyHoOM apoOu. IloHumarp, 4TO
m00yI0  OOBIKHOBEHHYHO JApoOb MOXKHO 3amucaTh B BHJIE

Hpeo6pagOBaHHe OOBIKHOBEHHBIX HepHOHquCKOﬁ JICCATUYHOU I[pO6I/I, qTo NNEPpUOAUICCKAd

npoOelt B KOHEUHbIE W OECKOHEUHBIE
necstuunbie  apodbu. [lpencrasiienue

JecATUYHast poOb €CTh Apyras 3aMuch HEKOTOPOH OOBIKHOBEHHOM
npoOu. [3anuchiBaTh HECIOXKHBIE MEPUOJIMYECKHE APOOH B BUJEC




OECKOHEUYHBIX NEPUOANYECKUX
JNECATUYHBIX npobei B BUJIE
OObIKHOBEHHBIX.  [lnmHa  oTpeska.
Jnmrna okpyxHocTu. llmomanes kpyra.
KoopaunatHas OCb. HekaptoBa
CUCTEMa KOOpAWMHAT Ha TJIOCKOCTH.

Cronbuarbie AuarpaMMbl U TpaguKu.

Harnsanueie [IpEICTaBICHUA 0
IIPOCTPAHCTBEHHBIX ¢durypax.
MHOrorpaHHHKHU. ITocTtpoenue

ceyeHnid. CTapuHHBIE CUCTEMBI MEpP U
VX IPUMEHEHHE NPH PELICHNUHN 3a1a4.

OOBIKHOBEHHBIX Apobeil.] [IpuBoauTh npuMepbl HEMEPUOIUYECKUX
JNECATUYHBIX JpoOed, MOHUMATh JIEUCTBUTEIILHOE YHUCIO Kak
OCCKOHEYHYIO JCCATHYHYIO Jpo0b, palMOHAIBHOE YHCIO Kak
MEPUOJIMYECKYIO JIECATUYHYIO ApOoOb, a UPPALUOHATBHOE YHCIIO
KaK HENEpPUOJUYECKYI0 OECKOHEUHYIO JIECATUYHYIO  JpOOb.
CpaBHUBaTh O€CKOHEUHBIE JecsITHUHbe apobu. Hcmonab3oBarh
(dbopMyIIbI ATMHBI OKPY>KHOCTH | TUIOIIAIN Kpyra JJis pelIeHus 3a-
Ja4, TOHUMaTh, YTO YUCJIO T — UPPALUOHATIBLHOE YHCIIO, YTO JJIS
pElIeHMs 3a/1a4 MO>KHO HCIIO0JIb30BaTh €ro npubamxenue. CTpouThb
HAa KOOPAWHATHOW TUIOCKOCTH TOYKH M (DUTYpPHI MO 3aJaHHBIM
KOOpAMHATAM, OIpEAeNsATh KOOpAWHAThl  To4deK. CTpouTh
CTOJIOUATBIE JHUarpamMmbl, TpadUKU MPOIECCOB, PABHOMEPHOIO
JBUKCHHSI, pEIIaTh MPOCTEHINHE 3aJadyd Ha aHaiu3 rpaduka.
Harnsigaele npeacTaBieHus O MPOCTPAaHCTBEHHBIX (Urypax: KyoO,
napajulefienunen, npusMa, NOupamuaa, Imap, cdepa, KOHYC,
nunHAp. M3o00paxenue mpocTpancTBeHHBIX ¢uryp. I[Ipumeps
CEYCHUM.

Hrorosoe MOBTOPEHME
MaTeMaTHku 6 Kiacca.

Kypca

oOpatHas
JlevictBus ¢

[Ipsmas "
MPONOPLIMOHAIBHOCTb.
MMOJI0KUTEIbHBIMA ECATUYHBIMU
npoOsimMu. 3aayd  Ha  MPOICHTHI.
Jlecatuunple ApoOM JIFOOOTO 3HAKa.
Pemenne TekCTOBBIX 3a1a4.
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HMeThb nipeACcTaBiICHUE O JECATUIHBIX APOOSIX, 3aMMCHIBATH
OOBIKHOBEHHBIE IPOOH BUJIE MECATUYHBIX. 3aMCHIBATH
JECATUYHBIC TpOoOU B BUJIE OOBIKHOBEHHBIX APOOEH.
dopMyIHpPOBATH TIPABUIIO CPABHEHUS JECATUIHBIX APOOCH,
CpaBHUBATH JPOOH.

dopMyIHpOBaTh TIPaBUIIA CIIOKCHHS ¥ BBIYUTAHUS JECATUIHBIX
npoOeii, CKIaabIBaTh U BEIYUTATH JICCATHYHBIC IPOOH.
dopMyIHpOBaTH MTPABUIIO0 YMHOXKCHHS U ICTICHUS JECATUIHBIX
npobeit Ha 10, 100, 1000 u T.71., yYMHOXKATh U IETUTH TI0 MIPaBUJIaM.
dopMynHUpoBaTh MPABUIIO YMHOKECHHS IECATUYHBIX Tpo0ei Ha
JECATUYHYIO NP00h, YMHOXKATh IECATUYHYIO APOOh Ha
JECATUIHYIO, POBEPSATH MPABUIHLHOCTD IMOTYYEHHOTO OTBETA.
dopMynupoBaTh MPABUIIO JICJIGHUS JACCATUYHBIX JApoOed Ha
JECATUYHYIO JIpOoOb, EIUTh JECATUYHYIO IpoObh HA JECATHUYHYIO,
MPOBEPSATh NPABUIBHOCTh IIOJYYEHHOro OTBeTa. Yutarh u




3alMCBIBATh  IPOLICHTHI, J1aBaTb  ONpEIEICHUE  IPOLEHTA,
3aIlKChIBaTh MPOLIEHTHI B BUJI€ OOBIKHOBEHHOM Jpodu U Hao0O0poT,
HaxXOJUTh IPOLIEHT OT BEJIMYMHBI, BEIUYHMHY II0 €r0 IIPOLEHTY,
pemars 3aJa4d Ha IIPOLICHTHI, C IOMOINBIO Ipornopuuii. Pemars
HECJIOKHBIE 3a/auyd [BYX THUIIOB Ha HaXOXJCHUE IIPOLICHTOB
JAHHOTO 4YMCJIa U YHUCJA II0 €ro IpoleHTam. Pacno3HaBarh 3HaK
NPUOJIMKEHHOTO pPAaBEHCTBA. YMETh €ro HCIOJIb30BaTh IPH
3aIUCH.

@opMyIMpPOBATH NPABUIIA OKPYIJIEHUS, BBIYUCICHUS
NPUOJIMKEHHO CYMMBI, pa3HOCTH, TPOU3BEIAEHUS, HACTHOTO JIBYX
yucesn. KoOMOMHUpOBAaTh N3BECTHBIE AITOPUTMBI IS PELICHUS
3aHUMATEIIbHBIX U OJIMMIIMAJHBIX 3aa4, BBIICIATh XapaKTEPHBIE
IIPUYUHHO-CJIEACTBEHHBIE CBSI3HU, CAMOCTOSITENBHO
KOHTPOJIMPOBATH CBOE BpEMsI M YIIPABIISIIOT UM.

Hroro 175 10
TEMATHUHYECKOE INTIAHUPOBAHUE
MATEMATHKA 6 KJIACC
Ne Tema ypoka Koua-Bo
YpPOKa 4acos
IloBTOpeHne MaTepuaJjia 5 Kiacca 5
| JlelicTBHs ¢ HaTypaJbHBIMU YUCIaMU. JleTMMOCTh HATypaIbHbIX YUCEIL. 1
2 JICUCTBIS C OOBIKHOBEHHBIMA JPO0SIMH. 1
3 CMeEIIaHHbIE Ynciia, ICUCTBIS C HUMU. 1
JlmarHoctryeckasi KOHTPOJIbHAS paboTa. 1
5 . 1
AHaJM3 KOHTPOJILHOM paboThl. PaboTa Haj ommOKaMu.
I'naBa 1. OTHOIIEHUS, TPONOPIIUM, IPOIEHTHI. 26




6 OtHomenne. HaxoxaeHne OTHOIIEHUI ABYX YMCEI U BEJIMYHH. 1
7 [IprMeHeHnEe OTHOLIEHUM IPYU PELICHUH 3a1a4. 1
8 Omnpenenenne MaciTaba. 1
9 Macmitab Ha rIaHe u KapTe. 1
10 AJITOPUTM JI€JICHUA YHCIa B JAHHOM OTHOIIICHUH. 1
11 Jlenenue yucia B JaAHHOM OTHOIIICHHH. 1
12 Pemmenne 3amad Ha aejleHNE YUCiia B JAHHOM OTHOIIICHUH. 1
13 Onpenenenue NporopIuH. 1
14 OCHOBHOE CBOWMCTBO IIPOMOPLIUH. 1
15 [IprmeHeHune mponopuri NPy PELIEHUN 3a1a4. 1
16 Pemenune 3a1a4 Ha NpsiMyr0 IPONOPILIMOHATIBHOCT. 1
17 Pemienne 3a1ay Ha 00paTHYIO NPOMOPIIMOHATBLHOCTb. 1
18 [IprMeHneHne MponopUHii U OTHOWIEHUHN NPY PELIEHUHN 3a1a4. 1
19 Koumponwvnas paooma Nel no meme «Omnouienue 08yx uucen 1
20 1
AHanu3 KOHTpoJIbHOU paboThl. PaboTa Hax ommbOkamu.
21 [Ipouentsl. [Tonarue npoueHra. 1
22 Brruncnenrne npoieHToB OT YKCIIA U YUCa IO U3BECTHOMY MPOLCHTY. 1
23 HaxoxkneHue npoueHTHOTO OTHOIICHUE JIBYX YUCEIL. 1
24 PelieHrie HECIOKHBIX MPAKTUUECKUX 33]1a4 HA BHIYMCIICHUE MPOIEHTOB OT YKCJa U YHCIIA 110 U3BECTHOMY 1
MPOIIEHTY.
25 HaxosieHue npoueHTHOTO CHUKEHUSI BEJIIMYUHBI. 1
26 Haxox1eHre nmpoueHTHOTO MOBBIIEHUS BEJIUYMHBI. 1
27 [IpencraBiieHre TaHHBIX B BUJE KPYTOBBIX JUArpamM. 1
28 N3Bnedyenre nHpoOpMaIuy U3 TUarpaMm. 1
29 N3o0pakenne nuarpaMm 1o YMCIOBBIM JaHHBIM. 1
30 Pemienue 3amay Ha mepebop BapHaHTOB. 1




31 BepostHocTh coObITHS. PellieHre HECI0KHBIX JTJOTHYECKUX 3aa4. 1
I'naBa 2. Ileable uncia 36

32 [TonoxuTtenbHbIE U OTpULIATENIbHBIE 1IeJbIe urcia. OneprupoBaHUuE MOHATUSIMU: MHOXKECTBO, SJIEMEHT 1
MHOJKECTBa, MOJIMHOKECTRBO.

33 MHo»xecTBO 11eJbIX uncell. OnepupoBaHre NOHATUIMU: TPUHAJIC)KHOCTh, HAXOXK/IECHUE MTEPECCUCHMUS. 1

34 [IpoTtuBononoxuoe uncino. Moayine uncna. HaxoxneHne MOayIst HEIbIX YUCETT. 1

35 ['eoMeTpuueckas MHTEpHIpETALIUAS] MOLYJISI YUCIA. 1

36 1
IIpaBuna cpaBHEHMS LEJIBIX YUCET U X IPUMEHCHHUE.

37 1
CpaBHEHUE LIEJIBIX YUCEIL.

38 JIeCTBHS ¢ MOJIOKUTEIBHBIMA U OTPULIATEILHBIMHA YMCIaMu. [IpaBuna ciokeHHs HENbIX YKCEN OJHOTO 1
3HaKa.

39 [IpaBuna coxeHus UEIbIX YUCET PAa3HOTO 3HAKA. 1

40 CrnoxeHue MOJI0KUTEIIbHBIX U OTPUIATEIbHBIX LEJIBIX YUCEJ 10 MPaBUITY. 1

41 CrnoxeHure MOJI0KUTENbHBIX U OTPUIATEIBHBIX LIEJIBIX YHCEN C OMOLIBI0 KOOPAUHATHON MPSIMOil. 1

42 PelieHre TEKCTOBBIX 3a/1a4 Ha CJIOKEHUE MOJIOKUTEIBHBIX M OTPUIATEIIbHBIX 1IEJIBIX YHCEIL. 1

43 Hcnonb3oBaHue CBOMCTBA YUCEN U 3aKOHOB apu(PMETHUECKUX ONepaliil ¢ LeJIbIMU YUCIaMU ITPU 1
BBITTOJITHEHUU BBIYMCIICHUM.

44 CnoxeHune UeJbIX YHUCEell, UCTIOIb3YS MePEMECTUTENbHBIN U COYETATEIbHbIN 3aKOHBI. 1

45 Koumpononas paboma Ne2 no meme «Cpagnenue u cinoxicenue ueavlx yucen) 1

46 1
AHanu3 KOHTpoJIbHOU paboTel. PaboTa Hax ommbkamu.

47 [IpaBuio BEIYATAHUS LEJIBIX YUCETL. 1

48 [IpencraBneHne pa3HOCTH YUCEN B BUIE CYMMBI. 1

49 BrlunTanue nojioKUTENbHBIX U OTPULIATEIbHBIX IEIbIX YUCET. 1

50 Pemienre ynpaxHeHU ¢ IPUMEHEHHUEM MTPABUII CJIOKEHUS U BBIYMTAHUS YUCEI. 1




51 [IpaBrIIO yMHOKEHUS LIEJIBIX YHCEII C PA3HBIMHU 3HAKAMH 1
52 [IpaBWIO yMHOXKEHUS OTPULIATEIIBHBIX YUCE. 1
53 HaxoxaeHue npon3BeeHus OJI0KUTENIbHBIX U OTPULIATENIBHBIX LIEJIBIX YUCEN. 1
54 [IpaBuiiO Aen€HUs LEIbIX YUCEI C PA3HBIMU 3HAKAMH. 1
55 [IpaBuio AeneHus OTPUIIATEIbHBIX YACEII. 1
56 Haxoxxaenne 4acTHOrO 1ebIX YHCE. 1
57 PacnpenenurenbHbIl 3aKOH U €r0 NPUMEHEHNE ISl YIIPOILLECHHS BBIYMCICHUN. 1
58 [IpumeHeHune pacnpeeIuTENLHOIO 3aKOHA. 1
59 [TpaBuiia pacKkpbITHs CKOOOK U 3aKIHOYEHUS B CKOOKHU. 1
60 [Tpumenenue mpaBuiIa pacKpbITHS CKOOOK MPU YIPOIICHUU BBIPAKEHUN. 1
61 [IpaBuna packpbITUsi CKOOOK C CyMMaMH HECKOJIBKUX CJIaraeMblIX. 1
62 JlericTBUS ¢ CyMMaMH HECKOJIBKUX CJIATaeMBbIX. 1
63 N3o0pakeHne ynucell Ha YUCI0BOM (KOOPIUHATHOM ) MPSMOM. 1
64 Haxoxeaue qimHbl OTpe3Ka Ha KOOPAUHATHOU NPSIMOU. 1
65 Koumponwvnas paooma Ne3 «/leiicmeus ¢ noioxcumenvHolMu U OMpPUyameabHblMu YUCa1amMu» 1
66 1
AHanu3 KOHTpoJIbHOM paboTel. PaboTa Hax ommbkamu.
67 Pemenue 3aHMMaTEIbHBIX 3a1a4. 1
I'nmaBa 3. PannoHaJbHBIE YHCJIA. 38
68 [TonsiTe 0 paumoHaIbHOM yKcie. [lepBUYHOE MPEACTaBIEHUE O MHOKECTBE PALMOHAIBHBIX YUCEIL. 1
69 OtpuiarenbHbie APOOH U UX TIPeoOpa3oBaHUE. 1
70 Onpenenenue palMoOHAIBHOTO YHCIA. 1
71 OnepupoBaHu€ MOHATUEM: PAlHOHAJIBHBIC YUCJIA. 1
72 [elictBus ¢ paunoHanbHbIMU ynciaaMu. [IpaBuina cpaBHEHUs pallMOHAIBHBIX YHCEN. 1
73 CpaBHeHUE pallMOHATIBHBIX YHUCEIL. 1
74 [IpuMeHeHne CpaBHEHUS PALMOHAIBHBIX YMCEII IIPU PEILIECHUH 3a/1a4. 1




75 JlencTBus ¢ pallMOHAIIbHBIMU YnciiaMu. [IpaBuiia 1eMcTBril ¢ pallMOHAIbHBIMU YUCIIAMU. 1

76 CnoxeHue paluoHaIbHbIX YHUCE]L. 1

77 BrlunTanue panMoHaIbHBIX YUCET. 1

78 Cl10’)keHUE Y BRIUMTAHUE PALIMOHATIBHBIX YHCEII. 1

79 1
[TpaBuiia yMHOKEHHUS U ICJICHUE PAIMOHAIBHBIX YUCEI.

80 YMHOXEHHE pallMOHAJIBHBIX YUCET. 1

81 1
JleneHue paloOHaIbHbBIX YHCEL.

82 1
YMHOKEHHE U ICJICHUE PAIIMOHAIBHBIX YUCET.

83 . . 1
Hcnonb30BaHre CBOMCTBA YUCE U 3aKOHOB apU(METHUECKUX OTNepaluii ¢ pallmoOHaILHBIMU YUCIaMU NIPU
BBITIOJTHEHUY BBIYUCIICHU.

84 BbluncieHns ¢ UCMOJIb30BAHUEM 3aKOHOB CII0KEHUSI U YMHOXKEHUS. 1

85 ] y 1
Hcnonb30BaHre palldOHABHBIX TPUEMOB BBIYMCIICHUMN.

86 5 1
Koumponwvnuas paboma Ne 4 «/[elicmeus ¢ payuoHaibHbIMU YUCTAMU)

87 . 1
AHanu3 KOHTpoJIbHOM paboTel. PaboTa Hax ommbkamu.

88 . 1
3anuch palMoOHAILHOTO YHCIIa B BUJIE CMEIIAHHOM IpoOU MPON3BOIHLHOTO 3HAKA

89 CrnosxeHre U BBIYUTAaHUE CMEIIAaHHBIX APOOEH MPON3BOILHOTO 3HAKA. 1

90 YMHOXEHHUE U JIeTIEHUEe CMENIaHHBIX APOOei MPOU3BOJILHOTO 3HAKA. 1

91 . . 1
BrinonHeHue 1eicTBUN CO CMEIIaHHBIMU IPOOSIMU.

92 N3o0pakeHne yncel Ha YUCIOBOM (KOOPIMHATHOM ) MPSMOM. 1

93 Cpennee apudmernueckoe IByx yucen. M3zo0paxenue cpegHero apupMeTuueckoro AByX YUcesl Ha 1
YUCJIIOBOU MPSIMOM.

94 Pelenue nmpakTH4YeCcKUX 3a71a4 ¢ MPUMEHEHUEM cpefHero apudmerndyeckoro. CpegHee apudmeTnieckoe 1
HECKOJIBKUX YHCEI.

95 [lonATHE YypaBHEHUS, KOPHS YPABHEHUS. 1




96 [IpaBuiio epeHoca wieHa ypaBHEHUS B IPYTYIO YAaCTh U €r0 IPUMEHEHUE. 1

97 [IpaBuna HaX0XACHUS HEU3BECTHBIX YPABHEHUS U UX IPUMEHEHUE. 1

98 . 1
Penienne ypaBHEHUN.

99 . 1
Pemenne 3aa4 Ha Bce apuMeTHIECKre ACHCTBHSL.

100 AHanu3 yclIOBUS 33Jla4d, COCTaBJICHUE YPABHECHUS. 1

101 . 1
AJNTOPUTM pellIeHus 3a/1a4 ¢ TOMOIIBIO YPABHEHUHN U €r0 NPUMEHEHHE.

102 . y 1
[TpumeHnenune apoOelt pu penieHuy 3aaa4. Perienre 3aa4 ¢ HOMOIIbIO YpaBHEHUIA.

103 1
Konmponvnan paboma Ne5 «Ypaenenusn

104 . 1
AHanu3 KOHTpoJIbHOU paboThl. PaboTa Haj onmmbKaMu.

105 | [lonstue o paBeHcTBe Guryp. LlenTpanpHas, oceBas u 3epKanbHas ciMMeTpun. M3o0paxeHnue 1
CUMMETPUYHBIX QUTYD.
I'nmaBa 4. JlecaTnuHbie ApOOH. 35

106 [ToHsiTHE TIONIOXKUTENBHOMN AeCATUYHON Apoou. Llenast u mpoOHas yacTu NeCITHUHON APOOH. 1

107 [IpeoOpazoBaHue NECATUUHBIX APOOEH B OOBIKHOBEHHBIE. 1

108 [IpaBuna cpaBHEHUS MOJOKUTEIbHBIX JECATUYHBIX APOOEit 1

109 CpaBHEHHE MONOXKUTENBHBIX AECITUUHBIX TPOOEH. 1

110 [IpaBuna cioxeHus! ¥ BBIUYUTAHUS TTOJTOKUTEIBHBIX JECATUUHBIX APOOEH. 1

111 CroxeHre MOJI0KHUTEIBHBIX JeCATUIHBIX APOOCH. 1

112 BrrauTanue nooKUTEIbHBIX ISCITUIHBIX TPOOCH. 1

113 Pemenue 3a1a4 Ha CJI0)KEHUE U BBIYUTAHUE TIOJIOKUTEIIBHBIX IECATUYHBIX ApOOei. 1

114 [IpaBwiia nepeHoca 3anaTol B MOJOXKUTEIHHON AECATUYHON ApOOH. 1

115 [IpumeHenue npaBuIl epeHoca 3ansiaToi B MOJI0KUTEIbHON JECATUYHONW IpOOU Ha MPaKTHUKE. 1

116 [TpaBuiia yMHOXKEHHSI TOJIOKUTEIBHBIX TIECATUUHBIX TPOOEH. 1

117 [IpumMeHeHne npaBuil YMHOKEHHS TOJIOKUTEIbHBIX IECATUYHBIX JpOOEi. 1




118 YMHOKEHHUE TOJIOKUTETBHBIX JIECATUYHBIX IPOOECH. 1
119 Pemenue 3a1a4 ¢ MpMEHEHUEM YMHOXKEHHS TTOJOKHUTEIbHBIX IECATUYHBIX IPOOEiH. 1
120 [IpaBuna neneHus MOJIOKUTENbHBIX AECITUYHBIX TPOOEH. 1
121 [TpumeHeHre npaBuil A€EHUS MOJOKUTEIBHBIX JECITUUHBIX ApOOEH. 1
122 JleneHue MojaoKUTENIbHBIX JECATUYHBIX APOOCH. 1
123 Pemenue 3a1a4 Ha Bce apudmeTruecKue AEUCTBUS C MOJOKUTENbHBIMU IECATUIHBIMU APOOSIMHU. 1
124 Koumponvnaa paooma Neb «/lecamuunvie opoou» 1
125 AHanu3 KOHTpoJIbHOM paboTel. PaboTa Hax ommbOkamu. 1
126 [lepeBon necATUYHBIX IPOOEH B MPOLIEHTHI, IPOLIEHTHI B JIECITUUHBIE JPOOHU. 1
127 [IpaBuna HaXO0XKACHUS IMPOLEHTOB OT YUCJA U YUCJIa 110 IIPOLIEHTaM U UX IPUMEHEHHUE. 1
128 Pemenue 3a1ay Ha MPOLEHTHI C UCIOJIB30BAHUEM JECATUUHBIX APOOECH. 1
129 JlecsaTuuHble IpOOH MPOU3BOJIBHOTO 3HAKA, UX 3aIUCh U YTEHHUE. 1
130 [IpaBuia BeINOJHEHUS ACHCTBUS C IOJIOKUTEIBHBIMU U OTPULIATETLHBIMU APOOSIMU M UX TPUMEHEHUE. 1
131 BrimonHeHne 1eCTBUN € MTOJ0KUTEIBHBIMU M OTPUILIATSIIBHBIMH JCCATUYHBIMU JPOOSIMHU. 1
132 [IpaBumna okpyrJieHUs IECATUYHBIX TPOOEH. 1
133 BrlnonHeHne OKpyTieHus JeCATUYHBIX APOOeil B COOTBETCTBUHU C MTpaBUIIaMHU. 1
134 JleficTBUA € JECATUYHBIMU IPOOSIMH U UX NPUOTMHKEHHBIMUA 3HAUCHHUSIMU. 1
135 [TpubnnkeHne CyMMbl U Pa3HOCTH JIBYX YHCEIL. 1
136 [TpubnmxeHne Npon3BeIeHUS U YaCTHOTO ABYX YHCEI. 1
137 [TpubnmxeHne CyMMbI, pa3HOCTH, TPOU3BEICHUS U YaCTHOTO JIBYX YHCEN TOYHOCTBIO JIO HYKHOTO 1
paspsiaa.
138 Koumponwvnas paooma Ne7 «/I[poou u npouenmary. 1
139 AHanu3 KOHTpOJIbHOU paboTel. PaboTa Hax ommbkamu. 1
140 HarnsigHble npeacTaBieHus 0 IPOCTPAHCTBEHHBIX QUrypax: Ky0, mapajenenunes, npusma, OTUpaMuja, 1
nap, cgepa, KOHyC, uuauHap. M3o0pakeHne NpoCTpaHCTBEHHBIX QUTYP.
I'maBa 5. O0bIKHOBEHHbBIE U IeCATHYHBIE APOOH 25




141

AJroput™ nepeBojia OOBIKHOBEHHBIX Apo0Oel B AeCSITUYHBIE JPOOU U €ro MpUMEHEHHeE.

142
[IpeoOpa3zoBaHre 0OBIKHOBEHHBIX AP0OOEH B KOHEUHBIE AECITUYHbBIC APOOH.
143
[IpeoOpa3zoBaHne 0OBIKHOBEHHBIX AP0OEi B O€CKOHEUHbIE IEPUOUYECKUE JECATUUHBIEC TPOOH.
144
beckoHeuHbIe TEpUOUYECKUE JECATUUHBIE TPOOH.
145 .
[IpencrapiieHrie OOBIKHOBEHHOM APOOU B OECKOHEUHYIO HEMEPUOANUECKYIO IECITUUHYIO APOOb.
146
[Ipencrapiienrie O€CKOHEYHBIX MEPUOTUUYECKUX IECITUUHBIX ApoOei B BUJE OOBIKHOBEHHBIX.
147
Haxoxaenue jyinHbl oTpe3ka. EAMHUIBI u3MEepeHus JINHBI.
148 Haxoxnenue npuOIMXKeHHOTo 3HAaYEHUS JJIMHBI OTPE3Ka.
149 Brruncnenre IMHbI OTpe3Ka ¢ TOYHOCTBIO 0 3aJIaHHOTO pas3psaa.
150 [lonsitue uncna [| m ero 3HadeHwe. DOPMyJbl JUIMHBI OKPYXKHOCTH M IUIOMIATU Kpyra. EnuHUIBI
M3MEPEHUS TIOMIA/IHN.
151 Haxoxienne qJimHbl OKpYKHOCTH, IUIOIIAAN KpyTa.
152
KoopaunnaTtHas ock. OnipeniesieHne KOOpAUHATHI TOUKHU.
153 [TocTpoeHue TOUKH MO 3aJaHHBIM KOOPJAUHATAM.
154 .
CpaBHeHHE YuCel C TOMOIIbI0 KOOPAUHATHON OCH.
155 .
[Tonsarue u nocrpoenue JlekapToBOil CHCTEMBI KOOPJIMHAT HA TIOCKOCTH.
156 [TocTpoeHue TOUKH 1O 3aJJaHHBIM KOOPUHATAM.
157
OnpeneneHue KOOpANHAT TOUEK.
158
Cronbuateie nuarpaMMbl. UTeHHE CTOJIOUATHIX TUArPAMM.
159
I'paduku. Urenue rpaduxos.
160

[TocTpoenue cTonduaThIX AUarpaMm U rpauKoB.




161 1
Koumponvnas paboma Ne8 «O0vikHOGeHHbIE U decamuUyHble OPOOW).

162 . :
AHaJM3 KOHTPOJILHOM paboThl. PaboTa Haj ommOKaMu.

163 y 1
Harnsinaele mpeictaBieHus 0 TpOCTpaHCTBEHHBIX purypax. Muororpannuku. [loctpoenue ceueHui.

164 1
Hpobu B Baruione, Erunrte u Pume. OTKpbITHE ECITUYHBIX apo0eii. Perenne 3aHuMaTenbHbIX 3a/1ay.

165 1
Jecatuunblie 1pobu U MeTpuyeckas cucrema mep. JI.Maranukuii. CTapuHHBIE CUCTEMBI MEP U UX
MIPUMEHEHHUE TP PEIICHUU 3a]1a4.

IHoBTOpEeHme. 10

166 1
Penienue 3a1a4 Ha IpsIMYI0 ¥ OOpPaTHYIO NMPONOPIIMOHAIBHOCTD.

167 . 1
CpaBHEHHE MOJOKUTEIBHBIX JECATUYHBIX APOOCH.

168 . 1
JIefiCcTBUS € TTOJIOKUTEIBHBIMU JECATUYHBIMH IPOOSIMH.

169 1
Pemenure 3a1a4 Ha NPOLICHTHI.

170 . 1
Pemienne 3a1a4y Ha MPOIEHTHI, C TOMOIIBIO TPOTIOPIIUA.

171 . 1
OxpyriaeHue AeCITUYHbIX Ipo0ei J000ro 3Haka.

172 . 1
JleficTBUS ¢ ECATUYHBIMU IPOOSIMU JTF00O0T0 3HAKA.

173 1
Hmozo6aa konmpoavHnasa paboma.

174 . 1
AHanu3 KOHTpOJIbHOU paboThl. PaboTa Hax ommbkamu.

175 1

Pemiennie TekCTOBBIX 3a/1a4u apudmeTnyeckum criocodbom. Mcnonb3oBanue Tabiuil, cxeM, YepTexe,
JIPYTUX CPEACTB MPEIACTABICHUS JAaHHBIX NMPU PEUICHUHU 3a1auH.

AJIT'EBPA 7 kaacc




No No ypoka ¢ Tema ypox.
YpoKa meme
1.MaTemaTu4yeckuii si3bik. MaTtemaTnueckas mojaeiab(13uacos)

1 1 Yucnoselie BBIPAKEHUS

2 2 AnreOpanvecKue BhIPaKCHUS

3 3 HaxosxieHue 3HaueHus YUCI0BOr0 U anreOpandecKoro BhIPAsKEHUS

4 4 BBoanas koHTpOabHasA padora Nel (3a Kypc 6-ro kiacca)

5 5 UTo Takoe MaTEeMaTUYECKUM SI3bIK?

6 6 Pemenue ynpaxxkuenuit mo reme «4To Takoe MaTeMaTUYECKUH S3BIK?»
7 7 Maremartuyeckas MOJIEIIb.

8 8 Yro Takoe MaTeMaTH4ecKast MOJEb?

9 9 VYpaBHEHUE U €ro KOPpHU

10 10 JInHeitHOe ypaBHEHHUE C OJTHOW MEPEMEHHOM.

11 11 Pemenne 3amad ¢ MOMOIIBIO JIMHEMHBIX YPABHEHUN C OJTHOW MIEPEMEHHOM.
12 12 KoopannaTtHas npsmast.

13 13 Pemenne ynpaxxnenuit no reme «KoopauHaTHast mpsiMasi.»

2.JIuneiinas ¢pynknus (11 yacos)

14 1 KoopaunaTtHas miockocTh

15 2 Pemenune ynpaxxnenuii no reme « KooparHaTHas Ii10CKOCThY

16 3 JInHelHOE ypaBHEHME C IBYyMS IIEPEMEHHBIMHU.

17 4 JluneitHoe ypaBHEHUE C ABYMS IEPEMEHHBIMU U €r0 TpaduK.

18 5 Pemenue ynpaxxnenuii o reme «JluneltHoe ypaBHEHUE ¢ JBYMSI IEPEMEHHBIMU U €10 TpaduK».
19 6 JIuneitnas GyHKUMS U ee rpaduK.

20 7 Pemenue ynpaxxuenuii no reme «JIuneiHas GyHKIMs 1 ee rpaduk».
21 8 [Toctpoenue rpadrka TMHEHHON (PYHKITUH .




22 9 JIuneitnas pyHkuus y=kx.

23 10 B3anMHoe pacnosnoxkenue rpa@uKoB TMHEHHBIX (YHKITHA.

24 11 KonTtpoJsbnas padora Ne 2 no teme: «/IuneiiHast QyHKUIMsD.
3.CucreMbl ABYX JJUHECHHBIX YPABHEHHMH ¢ ABYMS nepeMeHHbIMHU (13 yacoB)

25 1 AHanu3 KOHTPOJIbHON paboThl. OCHOBHBIE TTOHSTHS.

26 2 Pemenne ynpaxuenuit no reme «OCHOBHBIE ITOHATHS.

27 3 MeTox IToICTAaHOBKH.

28 4 Pemienne HepaBeHCTB METOOM IOJICTAHOBKHU.

29 5 Meron noactaHoBKH. Pemenue 3aaay.

30 6 Merton anredOpanyecKkoro CI0KEeHHS.

31 7 Pemienne HepaBeHCTB METO0M alIre0panyecKoro CIOKEeHHUS.

32 8 Pemenne nepaBeHcTB

33 9 CucrteMsbl ABYX JTUHEUHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

34 10 Pemenne ynpaxknenuit no reme «CHCTEMBI IBYX JUHEHHBIX YPABHEHUN C JBYMS MIEPEMEHHBIMI

35 11 CucrteMbl AByX JJMHEUHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMHA KaK MAaTEMAaTUUECKUE MOJEIHN PEATbHBIX
CUTYaIUH.

36 12 Pemenne ynpaxxnenuii mo reme «CHCTEMBI JBYX JUHEHHBIX YPaBHEHU C IByMs IEPEMEHHBIMU KaK
MaTeMaTUYECKUE MOJICNIH PEAJIbHBIX CUTYaIUN.»

37 13 KonTtpoJsbHas padora Ne 3 no teme: «CucreMbl IBYX JIMHEHHBIX YPABHEHHUH C IByMA
nepeMeHHbIMM.
4.CteneHb ¢ HATYPAJbHBIM NOKA3aTeJIeM U ero cBoicTBa (6 4acoB)

38 1 AHaJIu3 KOHTPOJILHOM paboThl. UTO Takoe CTENeHb ¢ HaTypadbHbIM MTOKa3aTeieM?

39 2 Tabnuia OCHOBHBIX CTEIEHEN.

40 3 CBolicTBa CTENEHH C HATYPAJIBbHBIM TOKA3aTEIIEM.

41 4 Peenue ynpaxknenuii mo reme «CBOMCTBA CTENEHHU C HATYPAIbHBIM MTOKA3aTEIIEM. »

42 5 YMHOXKEHHUE U JIeTICHUE CTENEHEN C OJJUHAKOBBIMU MOKA3aTEIISIMH.




43 6 Kontpoabnasi paéora Ne 4 no treme: «CTeneHb ¢ HATYPAJIbHBIM NMOKA3aTeJIEM H €ro0 CBOCTBAY.
5.0an04eHbl. Onepauuu HaJX OAHOYIeHAMH (8 YacoB)

44 1 AHanu3 KOHTposibHOU padoThl. [loHaTHe ogHOUwneHa. CTaHAAPTHBINA BUJ OJTHOYJICHA.

45 2 CnoxeHue U BBIYUTAaHUE OTHOYICHOB.

46 3 Pemenne ynpaxknenuit no reme «Cia0K€HUE U BBIYUTAHUE OTHOYIICHOB.)»

47 4 YMHOXKXEHHE OJHOYICHOB.

48 5 Bo3Benenne onHoWIeHa B HATYPAJIBHYIO CTEIICHbD.

49 6 Jlenenue ogHOYJIEHA HA OJTHOYJICH.

50 7 Pemrenue ynpaxuenuii no teme «JleieHue 0THOWICHA HA OJHOUYJICHY.

51 8 KonTtpoJabnas padora Ne 5 o teme: «OaHouieHbl. Onepanuu HajJ 0JHOYJIEHAMM).
6.MHorouieHnol. ApupMeTudeckue onepanun HaJx MHOrowieHamu (15 yacos)

52 1 AHanu3 KOHTPOJIbHOM paOoThl. OCHOBHBIE TOHITHS

53 2 Pemenue ynpaxnennit no teMe «Cla0X€HHUE U BBIYUTAHUE MHOTOUYJIEHOB)

54 3 Pemenune ynpaxHeHH Ha CII0KEHHUE U BBIYUTAHUE MHOTOUYJICHOB

55 4 YMHOKEHHE MHOTOWIEHAa Ha OJTHOYJIEH

56 5 Pemenune ynpaxxnenuit no teMe «Y MHOKEHHE MHOTOWICHA HA OJHOUYJIEH»

57 6 Pemenune ynpaxxHeHnii HAa yMHOKEHUE MHOTOUYJIEHA HA MHOTOWICH

58 7 Pemenue ynpaxxneHui Ha mpeoOpa3zoBaHuE MHOTOWICHOB

59 8 KBagpat cymmel

60 9 KBampar pasnoctu

61 10 Pa3HocTb kBazipaToB

62 11 Pa3nocth kyOOB

63 12 CymmMma kyOoB

64 13 @opMyJIbl COKPAIIEHHOTO YMHOKEHUS

65 14 Jlenenre MHOTOYJICHA HA OJJHOYJICH

66 15 KonTpoabnasi padora Ne 6 no teme: «MHOro4JieHbI»




7.Pa3ji0:xeHHe MHOT04JIEHOB HA MHOkHUTeH (18 yacoB)

67 1 AHanu3 KOHTPOJIBHOM paboThl. UTO Takoe pa3yioKEeHWEe MHOTOWICHA HA MHOXKUTEIHN U 3a4€M OHO
HYKHO?

68 2 Briaecenue o0I111ero MHOKATENSA 3a CKOOKH

69 3 Pemienne ynpaxxnenuit no reme «BbiHEceHHE OOIIET0 MHOKUTEIIS 32 CKOOKIY

70 4 Cnoco6 rpynmnupoBKH

71 5 Pemenue ynpaxxHeHuit cnocoooM rpynimupoBKU

72 6 Pa3nojkeHrne MHOTOUIEHOB HA MHOXKHUTEIN C IIOMOIIBIO (POPMYJIT COKPAIIEHHOTO YMHOXKEHHUS

73 7 Pemenue ynpaxxnenuii mo reme «PazioxeHne MHOTOWIEHOB HA MHOKHUTEIU C TTIOMOIIBI0 (popMy
COKPAILIEHHOI'O0 YMHOKECHHUSI»

74 8 Pa3no)xeHrne MHOTOUIEHOB Ha MHOXKHUTEIHN C IIOMOILBIO (POPMYJI COKpAIIEHHOTO YMHOX€EHUs. Perenne
3aja4

75 9 Pa3noxenne MHOTOWIEHOB HA MHOKHUTENN C TOMOILBIO (POPMYJI COKPALIEHHOT0 YMHOXeHUs. Permenue
3as1a4y

76 10 Pa3noxeHnne MHOTOWIEHOB HA MHOKHUTEIIN C TOMOILbIO KOMOMHAIIMY Pa3IMYHbIX IPUEMOB

77 11 Pemenue ynpaxxnenuit no reme «Pa3iioxkeHre MHOTOWICHOB HA MHOKUTEIN C TTIOMOIIbI0 KOMOWHAIIUN
Pa3IMYHBIX TPUEMOBY

78 12 Pa3noxeHnne MHOTOWIEHOB HA MHOXKHMTEJN C TOMOLIBI0O KOMOWHALIMK pa3IMYHBIX TpreMoB. Pemienne
3az1a4y

79 13 Coxkparmenue anredpandeckux apodeit Perenue ynpaxxHeHui Ha COKpaIleHne anredOpandeckux apooei

80 14 Pemienue ynpaxxHeHU Ha COKpaIllEHUE alireOpandecKkux apooeit

81 15 Pemenue ynpaxxnenuit mo reme «CokpallleHne aredopandeckux apooein»

82 16 ToxnecTBa

83 17 Jloka3aTenbCTBO TOXKICCTB

84 18 KonTtpoJsbnas padora Ne 7 no teme: «Pa3iio:keHHue MHOTOYJIEHA HA MHOKUTEJIID)
8. ®yukuusa y=x* (9 yacon)

85 1 OyHKIMA y=X>

86 2 Oyukuus y=x* u e€ rpadux




87 3 [TocTpoenue kBagpaTUIHON HYHKIIMU

88 4 ['paduyeckoe penieHne ypaBHEHU

89 5 Pemenne ypaBHeHu# rpaduaeckiuM criocooom

90 6 Uto o3HavaeT B MaTeMaTUKe 3anuch y=f(X)

91 7 Pemenue ynpaxknenuit mo reme «Yrto o3HavyaeT B MaTeMaTHKE 3amuch y=f(x)»

92 8 Pemenue ynpaxxnenuit mo reme «YTo o3HavaeT B MaTeMaTHke 3anuch y=f(x)»

93 9 KonrpouabHasi padora Ne 8 Ha Temy « DyHKIUA y=X*»
9.2J1eMeHThI CTATUCTUKH U TEOPUHU BePOATHOCTH (4 yaca)

94 1 Cpennee apudmeTndeckoe, pazMax 1 Mojia

95 2 Pemenue ynpaxuenuii no reme «Cpennee apudmernyeckoe, pasmax U MoJia»

96 3 Mennana, Kak CTaTUCTUYECKAs XapaKTEPUCTHKA

97 4 Pemenne ynpaxxanenuit no reme «Meauana, Kak CTaTUCTHYECKAs XapAKTEPUCTUKA
10.00001maouiee mnopropeHue (6 yacon)

98 1 Koopnunatnas minockocTs. JInnelinas QyHkius u ee rpaduk.

99 2 HNTorosasi KoHTpoJbHAs padora Ne 9 3a Kypc ajaredpsl 7 kjiacca

100 3 Crenenb ¢ HaTypaJbHBIM TOKA3ATENEM

101 4 JIuneitHOe ypaBHEHUE C ABYMs IEPEMEHHBIMU U €r0 rpauk

102 5 OIIHOYJIEHEL.

103 6 MHOro4JIEHBI.

104 7 PaznoxeHnne Ha MHOKUTETN.

105 8 @OopMyJIbl COKPALIEHHOTO YMHOXEHHS.




AJITEBPA 8 knacc

Neo ypoka | Ne ypoka o Tema ypoka
C HayaJia TeMe
y4eOHOTO
rojia
IoBTOpeHne Kypca ajaredpsl 7 kiacca — 4 yaca
1 1 Yucnosble n anredpanyeckue BoipaxkeHusi. CBOWCTBA CTENEHU C HATYpaJbHBIM MOKa3aTeIeM
2 2 DopMyIIbl COKPAIIEHHOTO YMHOKEHHUS
3 3 @OyHKIUS y = x’U €€ CBONCTBA
4 4 BBonHast koHTposibHAS paboTa
I'naga 1. Auredopanyeckue apoou — 21 yac
5 | OCHOBHBIE IOHATHUS
6 2 OcHOBHOE CBOMCTBO anredpandyeckoi Apoou
7 3 [IpeobpazoBanue anredGpandyeckoi 1poou
8 4 CrnoxeHre U BBIYUTAHUE aNredpandeckux Jpo0ei ¢ 0JMHAKOBbIMUA 3HAMEHATEISIMU
9 5 AJITOPUTM CJIOKEHHUS U BEIYUTAHUS allreOpandecKux ApoOer ¢ OAMHAKOBBIMU 3HAMEHATEISIMU
10 6 CrnoxeHre 1 BRIYUTAaHUE aNredpandeckux Jpooei ¢ pa3HbIMU 3HAMEHATEISIMU
11 7 AJNTOPUTM CIIOKEHUS U BEIYUTAHUS alITeOpandecKux ApoOei ¢ pa3HbIMU 3HAMEHATEIISIMU
12 8 [IpumeHeHus anropuTMa OThICKaHUS OOIIET0 3HAMEHATEIS 111 HECKOJIBKHUX alreOpandeckux Apooei
13 9 O6o0maroiuit ypok 1o teme «CioxeHue U BbIUUTaHue aaredpandyeckux 1pooei»
14 10 Kontponbnas padota Ne 1 o Teme «CioxeHue U BEIUUTAHUE aNTreOpandeckux apooeiny
15 11 AHanu3 KOHTPOJIBHON PabOTHI
16 12 YMHOXEHHE U JICJICHUE anreOpandecKux apooei
17 13 Bo3sBenenue anredpandyeckux apooOeil B CTENECHb
18 14 [IpeobpazoBaHue pallMOHAIBHBIX BBIpAKEHUN
19 15 [IpeoOpaszoBanne parmoOHAIBHBIX BhIpaXKEHUH. J0Ka3aTENhCTBO TOXKICCTR.




20 16 O6o6maronuii ypok no teme «IIpeoOpazoBaHue parmoHaIbHBIX BBIPAKCHUI
21 17 IlepBbIe npencTaBiIeHUs O PEMICHUH PALIMOHAIBHBIX YPaBHEHUN
22 18 Pemenue panmoHanbHeIX ypaBHEHUN
23 19 Crenenb ¢ OTPULIATEIILHBIM LIEJIBIM [TOKA3aTeJIeM
24 20 YrpoueHue BeIpaKEHUN ¢ OTPULATEIBHBIM 1IEJIBIM ITOKA3aTEJIEM
25 21 KontposnbHas padota Ne 2 1o Teme «Anredpanyeckue 1poou»
I'aaa 2. ®yukuus y =+/x. CBoiicTBa KBaJpaTHOro KopHs — 18 yacos
26 | Panmonanbabie uncna
27 2 beckoHeuHble AecATUYHBIE IEPUOANYECKUE APOOU
28 3 [ToHsATHE KBaPATHOTO KOPHS U3 HEOTPULIATEIBHOTO YHCIIA
29 4 KBagpaTHbI KOpEHD U3 HEOTPHULIATEIBHOTO YUCIA
30 5 UppanmonansHbie yucia
31 6 MHOXeCTBO NeHCTBUTEIbHBIX YHCE]T
32 7 ®ynkuus y=+/x, ee cBoiicTBa U rpaduK
33 8 IMoctpoenue rpagukoB QYHKIHH y =/x
34 9 CBoiCcTBa KBAaIpAaTHBIX KOPHEN
35 10 [IprMmeHeHne CBOKMCTB KBaJAPATHBIX KOPHEN
36 11 [IpeoOpazoBaHue BbIpaKEHUH, COAEPKALUX ONEPAIUIO N3BJICUECHUS KBaPATHOIO KOPHS
37 12 [IpeoOpazoBanue BeIpaKEHHH, COAEPKANUX KBAIPATHBIC KOPHU
38 13 OcB00OOXIEHNE OT UPPAIMOHATLHOCTH B 3HAMEHATEIIE
39 14 O6o6u1aromwii ypok 1o teme «Dynknus y =+/x . CBOCTBA KBaAPATHOTO KOPHS»
40 15 KonTtponbHas padorta Ne 3 o Teme «@ynkius y = +/x . CBOICTBA KBaIPaTHOTO KOPHSD
41 16 AHanu3 KOHTPOJIBHOW PabOTHI.
42 17 Monyib IEUCTBUTEIBHOIO YMCIIA U €r0 CBOMCTBA
43 18 ['eomerpraeckuii cMbIca MOyt DYHKIMS y = x|




I'naBa 3. KBagparuunasi pynkuus. DyHkuus y = k_ 18 yacosn
X

44 | OyHKIHS y = kx°, €€ CBOWCTBA U TpaduK
45 2 CaoiicTBa QYHKIMH y = kx’
46 3 [Toctpoenue rpadukoB KyCOUHO-3aIaHHBIX (QYHKITUH
a7 4 OyHKIUS y = %, ee CBOICTBA U Tpaduk
48 5 CaoiicTBa pyHKIUU y = E
49 6 Kontponbnas padota Ne 4 o reme @yHKUUs y = % sy =kx*»
50 7 AHanu3 KOHTpoJIbHOM paboThl. Kak moctpouts rpaduk GyHKIUU y = f(x+1), €CIIU U3BECTEH rpaduk
GyHKIUU y = f(x)
51 8 [TocTpoenue rpaduika GyHKIUU y = f(x+1)
52 9 Kax noctpouts rpaduk GQyHKUUU y = f(x)+m , €CIU U3BECTEH rpaPuK PYHKIUH y = f(x)
53 10 [TocTpoenue rpaduka GyHKIMH y = f(x)+m
54 11 Kax moctpouts rpaduk GyHKIUU y = f(x +1)+m, €CITU U3BECTCH rpaduK PYHKIUHU y = f(x)
55 12 [TocTpoenue rpaduka GyHKIUUA y = f(x+1)+m
56 13 OyHKIHS y =ax’ +bx+c, €€ CBOWCTBA U TpaPuK
57 14 [Toctpoenue rpadmka GyHKIHUNA y =ax’ +bx+c
58 15 ['padux kBagpaTnyHOM PyHKIIUU
59 16 I'paduaeckoe perieHne KBaapaTHBIX yPaBHCHUM
60 17 Oo6o0mmaromuii ypok 1o Teme «KBagparnunas QyHKIus»
61 18 Kontponbsnas padora Ne 5 o teme «KBagparuunas QyHKITH
I'naBa 4. KBagpatuble ypaBHenusi — 21 yac
62 1 AHaJIU3 KOHTPOJIbHOUM paboThl. OCHOBHBIE TTOHSATHUS
63 2 KBagparHble ypaBHEHUS
64 3 @opMyIbl KOPHEN KBAJIPATHOTO YPaBHEHHUS




65 4 AJITOPUTM BBIYMCIIEHUS] KOPHEW KBaJpaTHOIO YPABHECHUS

66 5 Pemienne kBagpaTHBIX ypaBHEHUI

67 6 PannoHnanbHble ypaBHEHUS

68 7 Pemrenue panmoHanbHbIX YpaBHEHUN

69 8 O6o0maroiuit ypok o reme «KBagparHeie ypaBHEHUS»

70 9 KontponbHas padota Ne 6 o teme «KBagparHbie ypaBHEHU

71 10 PanmonanbHpie ypaBHEHUS KaK MATEMAaTUYECKUE MOJENH PEAIBHBIX CUTYaLlUN

72 11 Pemenne 3agaqy Ha ABMIKEHUE I10 BOJE

73 12 Pemenue 3a1au Ha nBUKEHUE

74 13 Pemenue 3amau pasHoro tumna

75 14 ®opMyIa KOpHEN KBaJPaTHOTO YPABHEHUS C YETHBIM BTOPBIM KO3 (DUIIMEHTOM

76 15 Pelenne kBajpaTHBIX YpaBHEHUH C YETHBIM BTOPBIM KO3(DPHUIIUEHTOM

77 16 Teopema Buerta

78 17 IIpumenenue Teopemsl Bueta

79 18 HppauunonanbHble ypaBHEHUS

80 19 Pemenne nppanoOHAIBHBIX YPABHEHUAN

81 20 O6o0maromuii ypok 1o teme «PamronanbHbie ypaBHEHUS

82 21 Kontposnbnas padora Ne 7 o teme «PanrionanbHble ypaBHEHHS
I'naBa 5. HepaBencrBa — 15 yacosn

83 | AHanu3 KOHTPOJIbHON paboThl. CBOMCTBA YMCIOBBIX HEPABEHCTB

84 2 IIprmeHeHne CBOMCTB YUCIIOBBIX HEPABEHCTB

85 3 JIelicTBUS C YMCIOBBIMU HEPABEHCTBAMU

86 4 HccnenoBanune pyHKINKA HA MOHOTOHHOCTD

87 5 Hcnonbs3oBaHre CBOMCTB MOHOTOHHOCTH

88 6 Pewienre TMHENHBIX HEPABEHCTB

89 7 Pemenne cucrem JIMHENHBIX HEPABEHCTB




90 8 Pemienne kBagpaTHbIX HEPABEHCTB

91 AJITOpUTM pELIEHUS KBaAPATHBIX HEPABEHCTB

92 10 Pemenne kBaapaTHbIX HEPABEHCTB METOJIOM MHTEPBAJIOB

93 11 Oo6o0maromuit ypok o teme «HepaBencray

94 12 KontponbHas padora Ne 8 mo reme «HepaBeHncta»

95 13 AHanu3 KOHTPOJIbHOU paboThl. [IpubnmkeHHbIe 3HaUEHUs JEHCTBUTEIBHBIX YU CEI

96 14 [TorpemrHocTh MPUOIHIKEHUS

97 15 CraHgapTHBINA BUJ ITOJT0KUTEIBHOTO YUCTIA
O6o0maroniee NOBTOpeHue — 8 4acoB

98 | AnreOpaundeckue qpoou

99 2 CBoMCTBA KBAIPATHOT'O KOPHS

100 3 KBagparnunas QyHKius

101 4 KBangpaTHbie ypaBHEHNS

102 5 HepasencTtaa

103 6 Penrenue TekCcTOBBIX 3a/1a4

104 7 Ntorosas KOHTpOJIbHAs paboTa

105 8 AHanu3 KOHTPOJIbHON PabOTHI.




Auredopa 9 kiacc

Ne
ypoKa

No
n/n

Cooepircanue mamepuana
( Pazoenvt, memot)

I'taBa 1 HepaBeHCTBA M CHCTEMbI HEPABEHCTB

I. 1. OCHOBHBIE MTOHATHS U CBOMCTBA HEPABEHCTB
2. 2. JIuHelHbIE HEpaBEHCTBA
3. 3. KBanparnsie HepaBeHCTBa
+. 4. PannonansHble HEpaBEHCTBA
5. 5. Pemenue KBagpaTHbIX HEpAaBEHCTB
6. 6. Metoa uHTEpBAJIOB
7. 7. Pemienne panmoHanbHBIX HEPABEHCTB € OJHON EPEMEHHON
8 8. Haxoxnenue o01acTu onpeneneHus BhIpaKeHUs
9 9. MHo>xecTBa U orepanuu HajJ HUIMH
10 10. | [lomMHOXKECTBO
11 11. | Ilepeceyenue u 00beIMHEHUE MHOXKECTB
12 12. | Cuctembl pallMOHAJIBHBIX HEPABEHCTB
13 13. | Cuctembl TMHEUHBIX HEPABEHCTB
14 14. | AIrOpuTM pelIeHusi CUCTEMbl HEPABEHCTB
15 15. | Pemenue 1BOMHBIX HEPABEHCTB
16 16. | Konmponvnasa paooma Nel no meme « HepaBeHCTBA M CHCTEMbl HEPABEHCTB)
I'naea 2. | CucreMbl ypaBHeHMil
17. 1 | OcHoBHBbIE TOHATUSA .PalilOHaNbHBIE YPABHEHUS C ABYMS IEPEMEHHBIMH.
18. 2 | I'paduk ypaBHEHUS C ABYMS NIEPEMEHHBIMU
19. 3 | ®opmMyna pacCTOSTHUSA MEXKAY ABYMS TOUYKAMU KOOPAHUHATHOMN TIOCKOCTH
20. 4 | CucteMbl ypaBHEHUH C IByMs IEPEMEHHBIMU




21. S5 | MeToabl pelieHusi CUCTEMbl YPaBHEHUM
22. 6 | Meroa noacTaHOBKH
23. 7 | MeTon anre6pandecKoro CI0KCHHS
24. 8 | MeTtoa BBeIeHUS HOBBIX IEPEMEHHBIX
25. 9 | PemieHue cucteM ypaBHEHUI
26. 10 | CucteMbl ypaBHEHUN KaK MATEMATUYECKUE MOJICIIN PEATIbHBIX CUTyallui
27. 11 | CocraBnenune MaTeMaTHIECKOW MOJETN
28. 12 | Pemenne MaTeMaTH4eCKO MOJAEIM METOJOM IOJICTAHOBKH
29. 13 | Pemenne MareMaTHueCcKoi MOJIEIA METOJOM aIre0Opanveckoro CI0KEHHS
30. 14 | Pemenne maTeMaTH4€CKO MOJEIIM METOJIOM BBEIECHUS HOBBIX IEPEMEHHBIX
31. 15 | Konmponvuasa paboma Ne2 no meme « CUCTEMbI YPABHEHHUIN»
32. 16 | 3amauu Ha IBMOXKEHUE
33. 17 | 3agauu Ha paboTy
34. 18 | 3agaum apudmeTnueckre, reoOMeTPUIECKHE
I'maa3  YwucaoBble QyHKIMH
35. 1. | Onpenenenue uncioBoit pyHkuuu. O6macTh onpeaeneHns, 00JacTh 3HAUCHUN (PYHKIINU
36. 2. Onpenenenre YUCIOBOM (QYHKIIMH
37. 3. Ob6nactb onpenenieHuss (QyHKIUH
38. 4. | O6mactp 3Ha4YCHHUN PYHKITUU
39. 5 | CnocoOsI 3aaanust GyHKIUA (QHATUTHICCKU)
40. 6 | CnocoOnl 3ananust pyHKIuu(Trpaduueckuii, TaOIMIHbIN)
41. 7 | CoiicTBa (QyHKIMH
42. 8 | Jluneitnas Qpyukuus y=kx+m. ®@ynkuus y=kx?2
43. 9 | ®dynkius y=§. dynxiua y=vx.
44. | 10 | Oyskums y=ax?+bx+c




45. 11 | Yéruple ¢dyHKIUU

46. 12 | Heuérusie pyHKIIUU

47. 13 | AnroputM uccienoBanus (PyHKIMN HA YETHOCTD

48. 14 | Konmponwvnasa pavoma Ne3 no meme « CBoiicTBa GyHKIHN»
49. 15 | ®ysknus y =x" n€EN,ux cBoiicTBa M TpaduKu

50. 16 | dyuxums y=x"

51. | 17 | ©ynkuusa y =x*"

52. | 18 | ®ynkumsa y =x?"+1

53. 19 | ®ynkius y = X " nEN,HX CBOHCTBA M TpapUKH

54. | 20 | Oynkius y=x""

55. | 21 | ©ynkiwms y=x "

56. 22 | OyrkIuMg y= Vx.

57. | 23 | dynxmus y=3/x, eé cBoiicTBa

58. | 24 | dynxmus y=1x, eé Tpadux

59. | 25 | Koumponvuasa paboma Ned no meme « UncjioBbie hyHKIIUNY»
I'naa4  Ilporpeccumn

60. 1 | YucnoBble OCiIeN0BaTEIbHOCTH

61. 2 AHaIUTUYECKOE 3aJJaHUE TTOCIEI0BATEIILHOCTH

62. 3 | PekyppeHTHOE 3a/laH1E TIOCJIeI0BATEILHOCTH

63. 4 | MOHOTOHHBIE MOCIIEIOBATEILHOCTH

64. 5 | Apudmernueckas mporpeccus

65. 6 | OCHOBHBIC MTOHATHS

66. 7 | ®opmyna n-ro 4ieHa apupMETHUECKOI Mmporpeccuu

67. 8 dopmyna CyMMBbI YICHOB KOHEUHOHN apu(hMETHUECKON MPOrpeccuu
68. 9 | XapakTepucTU4ecKoe CBOMCTBO apu(PMEeTUIECKOI porpeccuu
69. 10 | I'eomeTrpuueckas mporpeccus




70. 11 | OcHOBHBIE IOHATHS

71. 12 | ®opmyna n-ro 4ji€HA T€OMETPUYECKON MIPOTPECCUU

72. 13 | ®opmyna CyMMBbI 4WIEHOB KOHEYHOM T€OMETPUUECKON IPOTPECCUN
73. 14 | XapakTepuCcTUUECKOE CBOMCTBO FT€OMETPUYECKON TPOTrpecCuu

74. 15 | IIporpeccun u 6AaHKOBCKHE PACUETHI

75. 16 | Konmponsnasa paboma Ne5 no meme

« IIporpeccumny

I'maBa 5 Da

€MEeHThbl KOMOMHATOPHUKH, CTATUCTHKH M TEOPHH BEePOSITHOCTEH

76. 1 KombunaTopHbIe 3a1a4n

7. 2 | JlepeBo BapuaHTOB

78. 3 | IIpaBuno yMHOKEHHS

79. 4 | CraTuctuka-au3aiiH nHQopMauuu

80. 5 | I'pynnupoBka nuadopmanuu

81. 6 | TabnmuHoe U rpaduyeckoe IpeicTaBlieHne nHopmauu

82. 7 [Ipocrelimme BEpOATHOCTHBIE 3aa4n

83. 8 | Knaccuueckast BEpOSTHOCTHAs cxema

84. 9 | IIpoTHBOMOJIOKHBIE U HECOBMECTHBIE COOBITHS

85. 10 | DkcriepuMeHTaIbHBIEC TAHHBIE U BEPOSATHOCTHBIE COOBITUS

86. 11 | BeposiTHOCTHBIE COOBITHS

87. 12 | Konmponvnasa paboma Neb no meme
« DJieMeHThl KOMOMHATOPUKH, CTATUCTUKH M TEOPHH BEPOSITHOCTEN»
O0001maIIee TOBTOPEHUE

88. 1 | ®yHKIUM U UX TpaduKy.

89. DopMyIIbl COKPAIIEHHOTO YMHOKEHHUS.

90. 3 | [IpeoOpa3zoBaHue 1ENIbIX BbIPAKEHUI.




91. 4 | YpaBHEHUS C OTHOW EPEMEHHOM.

92. 5 | Pemenue cucteM JUHEHHBIX ypaBHEHUM.

93. 6 | [IpeoOpa3oBanue BbIpaKEHUI, COAEPKAIIUX KBAAPATHBIE KOPHHU.

94. 7 | Pemenne kBagpaTHBIX YpaBHEHUM.

95. 8 | Pemenue npoOHO-palliOHANTBHBIX YPABHEHHM.

96. 9 | Pemenue 3a1a4 ¢ NOMOIIBIO COCTABIICHHS] YPABHEHUM.

97. 10 | Pemrenne 4nciioBBIX HEPABEHCTB.

98. 11 | Pemenne cucteM HEPABEHCTB.

99. 12 | Crenens ¢ UeIbIM OKA3aTEIEM U €€ CBOWCTBA.

100. 13 | Pa3noxeHue KBaJApaTHOTO TpexuieHa Ha MHOXuTeNH. KBagpatnunas QyHkius u ee rpaduk.
101. 14 Hmozosean konmpoavhaa paoomaNe7
102. 15 | ApudmeTrudeckas u reoOMeTpUUECKas MPOrPEeCCU.

103. 16 | Crenennast pyHKLHS.

104. 17 | Pemenue 3aga4 Ha IPOLCHTHI.

105. 18 | Pemenue 3a7a4 Ha COBMECTHYIO padoTy.

Bcero 1054




TEOMETPUS 7 kaacce

TEMATHYECKOE IVNTAHUPOBAHHUE 110 TEOMETPHM puis 7 kiaacca

CKBO3Has | Ne Tema ypoka
HyMepanus | YypokKa
1 HavanbHble reomeTrpudeckue ceenenmsi(11)
1 I1.1. [Ipsimast u oTpe30k
2 1.2 JIyd u yron
3 1.3 CpaBHEHHE OTPE3KOB U YIIIOB
4 1.4 HN3mepenue oTpe3koB
5 1.5 Pemenue 3amau no teme «3mepenue oTpe3koBy (Ypok uccienoBaHus U pedaekcun)
6 1.6 N3mepenue yrios
7 1.7 CMeXHBIE U BEPTUKAIBHBIE YIJIbI
8 1.8 [lepnieHaUKyISIpHBIE TTPSAMBIE
9 1.9 [ToaroToBKa K KOHTPOJILHON paboTe
10 1.10 KontpoasHas padora Nel no reme «HavyanbHbIe reoMeTpuyecKre CBeICHU)
11 1.11 AHAJIM3 KOHTPOJILHOM padoThI
2 Tpeyroabnuku (18)
12 2.1 TpeyrojbHUKU
13 2.2 IIepBb1il IpHU3HAK paBEHCTBA TPEYTOJIBHUKOB
14 2.3 [IepBbIil TprU3HAK PaBEHCTBA TPEYTOJIbHUKOB
15 24 Menauanbl, OUCCEKTPUCHI M BHICOTHI TPEYTOJIbHUKA
16 2.5 PaBHOOEApEHHBIN TPEYTOJBHUK U €r0 CBOMCTBA
17 2.6 Pemenue 3amau no teme «PaBHOOEIPEHHBIN TPEYTOIBHUK




18 2.7 BTopoii npu3Hak paBeHCTBA TPEYTrOJIbHUKOB
19 2.8 Pemenue 3a1ay Ha MpUMEHEHUE BTOPOr0 NPU3HAKA PABEHCTBA TPEYTOJIBHUKOB
20 2.9 TpeTuit npu3HaK paBEeHCTBA TPEYTOJIBHUKOB
21 2.10 Pemenue 3a1a4 Ha NPUMEHEHNE TPETHETO MPU3HAKA PABEHCTBA TPEYTOJIbHUKOB
22 2.11 IIpu3Haku paBEHCTBA TPEYTOJILHUKOB
23 2.12 IIpu3Haku paBEHCTBA TPEYTOJILHUKOB
24 2.13 OKpyKHOCTb
25 2.14 3agayr Ha TOCTPOCHUE
26 2.15 Pemenue 3a1a4 Ha NOCTPOEHUE C NOMOIIBIO LIUPKYJIS U JIMHEUKU
27 2.16 IToaroroBka K KOHTPOJBLHON padboTe
28 2.17 KonrpoabHasi padora Ne2 no reme «TpeyronibHuku. IIpusHaku paBeHCTBA TPEYroJbHUKOB
29 2.18 Y4eOHblil IpoekT «M3yyaeM TpeyroabHUK»
3 IMapaanensHbie npsimbie (13)
30 3.1 [Tpu3Haku napayieIbHOCTH MPSAMBIX
31 3.2 [Ipu3Haku napamieIbHOCTH MPSIMBIX
32 3.3 [IpakTrUueckue cnocoObl TOCTPOEHUS MapAIIEIbHBIX TPSIMBIX
33 34 Pemenne 3amau no teme «lIpu3Haku nmapamienbHOCTH IPSMBIX»
34 3.5 AKcCHOMa MapaienbHbIX MPSAMBIX
35 3.6 CBoiicTBa MapajeabHbIX MPSIMBIX
36 3.7 CBoiicTBa MapaIeabHbIX MPSIMBbIX
37 3.8 Pemenue 3amau no reme «llapannenbHbie npsiMbIe»
38 3.9 Pemenue 3amau no reme «lIlapannenbHbie IpsMbIe)
39 3.10 Pemenue 3anau
40 3.11 [ToaroroBka Kk KOHTPOJIBHOU paboTe
41 3.12 KonrpoabHas padora Ne3 no teme «IlapasiesnbHble npsiMbie»
42 3.13 AHaJIN3 KOHTPOJIbHOI padoThl




CooTHOIIEHUA MEKIY CTOPOHAMU M yIJIaMH TPeyroJbHuka(20)

43 4.1 CymMa yriioB TpeyroJibHuKa
44 4.2 Pemenne 3amau no teme «CyMMa yriioB TpEyroJIbHUKA
45 4.3 CooTHOLIEHUSI MEKIYy CTOPOHAMHU U yTIaMU TPEYroJIbHUKA
46 4.4 CooTHOLIEHUSI MEKIYy CTOPOHAMHU U yTIaMU TPEYroJIbHUKA
47 4.5 HepaBeHCTBO TpeyroyibHUKA
48 4.6 [ToaroToBKa K KOHTPOJILHON paboTe
49 4.7 KonTpoabHas padora Ne4 mo teme «CoOOTHOIIEHUS MeKAy CTOPOHAMM U YIJIAMH TPEYroJbHUKA)
50 4.8 AHAJIM3 KOHTPOJILHOM padoThI
51 4.9 [IpsAMOyTOJIbBHBIE TPEYTOJIBHUKNA U HEKOTOPBIE UX CBOMCTBA
52 4.10 Hexoropsie cBolicTBa NPsIMOYTOJIBHBIX TPEYTOJIbHUKOB
53 4.11 [Ipu3HaKu paBeHCTBA PAMOYTOJIBHBIX TPEYTOJIbHUKOB
54 4.12 HexoTopele cBolicTBa IPSAMOYTOJIBHBIX TPEYTOJBHUKOB .Pemenue 3amau
55 4.13 Paccrostnue oT Touku 10 npsiMoi. PaccTosiHue Mex 1y napauieIbHbIMHA NPSIMBIMHU
56 4.14 [TocTpoenue TpeyroapHUKa IO TPEM JIEMEHTAM
57 4.15 [TocTpoenue TpeyroyibHUKA 10 TPEM JIEMEHTAM
58 4.16 Pemenue 3amau no teme «IlocTpoenue TpeyrojibHUKA MO TPEM BJIEMEHTaM
59 4.17 Pewmenne 3amau no teme «COOTHOIIEHUSI MEKTy CTOPOHAMU U YIJIaMU TPEYTOJIbHUKA
60 4.18 [ToaroroBka Kk KOHTPOJBLHOU padboTe
61 4.19 KonTpoabHasi padora NeS no reme «IIpsimoyrosibHblii TpeyrojibHuk. IlocTpoenue TpeyrojbHuKa mo
TPeM CTOPOHAM)»
62 4.20 AHAJIM3 KOHTPOJIBLHOM padoThI
IHoBTOpeHnune(8)
63 1 [ToBTOpenue. HauanbHble reOMETPUYECKHE CBEICHHUS.
64 2 IToBTrOpenue. [IpusHaku

paBEHCTBA TPEYroJbHUKOB. PaBHOOEIPEHHBII TPEYTOJIbHUK.




65 3 [ToBTopenue. [lapannensubie npsambie. CBOMCTBA
66 4 [ToBTOpenne. COOTHOLIEHHS MEKTy CTODOHAMH U yTJaMU TPEYTOJIbHUKA
67 5 [ToBTOpenne. COOTHOLIEHHS MEXKTy CTOPOHAMH U YTJIaMU TPEYTOJIbHUKA
68 6 [ToBTOpeHue. 3agaun Ha NOCTPOCHHE
69 7 VYuebnsiii mpoekT «[loBTOpsieM reoMeTputo 7 Kiaccay
70 8 KonTpoabnas paéora Ne6 (uToronas)
I'EOMETPHUA 8 kiace
Ne Tema ypoka
1 BBonHOE noBTOpeHue 1o Teme « TpeyroJbHUKN»
BBognoe noBTopenue no teme «OKpyKHOCThY
YETBIPEXYI'OJIBHUKMU - 14 yacos
3 MHoroyronsHuk#. Beinmykibsie MHOTOyroJbHUKA. CyMMa yrioB BBITYKJIONO MHOTOYTOJIbHHAKA
4 YeTplpexyroabpHUK
5 [Tapannenorpamm. CBOMCTBa NapajuieIorpaMma.
6 [Ipu3Haku napasienorpaMma.
7 Tpaneuus. Cpeausst IMHUS Tpaneluu
8 PaBHOOepeHHAS Tparenus U ee CBONCTBA
9 Teopema Paneca
10 3agaun Ha OCTpoeHHUeE. [[eneHne oTpe3ka Ha N paBHBIX OTPE3KOB
11 Koumponwvnas paboma Ne 1 o teme «Ilapannenorpamm u tpanenus»
12 AHanu3 KOHTposIbHOU padoThl. [IpsMoyronsHuK. Ero cBOMCTBa M NpU3HAKU
13 PoMm6 u kBagpat. CBOICTBA M IPU3HAKH
14 Cpennsist TMHUS TPEYTrOJbHUKA




15

OceBas u LHEHTpaJIbHAasd CUMMCTpPHUH.

16 Konmponsnaa paboma Ne 2 o reme «lIpsamoyronsuuk. Pom6. KBagpat»
IJIOIIAAD - 14 yacos
17 AHanu3 KOHTpOJIbHOM paOoThl. [loHATHE muIONIaau MmIocKux Guryp PaBHOCOCTaBIEHHBIE U PABHOBEIHKUE
buryps
18 [Imomans MHOTOYTOJIBHHKA.
19 [momane kBagpara
20 [Iimomaap npsAMOYTOJIbHUKA.
21 [Tnomane napamienorpamma (OCHOBHas (hopMya).
22 [Tnomans TpeyroiabHuKa (OCHOBHasI popMyJia) U CIEJICTBUS U3 HEe.
23 [Inomans Tpanenuwu.
24 Teopema 00 OTHOIIEHUH IJIOMIAJEH TPEYTOJbHUKOB, UMEIOIINX PaBHBIE YIJIbI
25 Teopema ITudaropa.
26 Teopema, oOpatHas Teopeme [Tudaropa.
27 Pemenue 3amag
28 Koumponvnasa paboma Ne 3 1o Teme «ILnomaam MHOrOyroJbHUKOB)
29 AHanu3 KoHTposIbHOUM padoTel. Dopmyina ['epona
30 Pemenne 3amau.
MNOJOBHBIE TPEYI'OJIBHUKMU - 20 yacos
31 [IponoprmonanbHeie oTpe3ku. OnpeneneHue no00HbIX TpeyroabHUKoB. Koaddurment nomodust
32 OTHolIeHHE MI0AAeH ABYX NOJ0OHBIX TPEYTOJIbHUKOB
33 CBOICTBO OMCCEKTPHUCHI
34 [lepBbIil npu3HaK MOAOOUS TPEYTOJbHUKOB.
35 Btopoii u TpeTuit mpuszHak nogo0usi TpeyroJbHUKOB.
36 Tpetuii npu3HaK M0100MS TPEYTOJIBHUKOB.
37 Pewenue 3anau




38 Koumponovnaa paboma Ne 4 o teme «I[Ipru3Haku mogo0us TpeyroabHUKOBY.

39 Ananu3 KOHTpoJIbHOM paboThl. [IpuMeHenne noao0us K J0Ka3aTeNbCTBY TEOPEM U pelieHuto 3aaau. CpeaHsis
JIMHUS TPEYTOJIbHUKA.

40 Teopema o TOuke nepeceueHuss MEIMaH TPEYTOJIbHUKA

41 [IponopuroHaIbHBIE OTPE3KU B MPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

42 [IponopuroHaIbHBIE OTPE3KU B MPSIMOYT'OJIBHOM TPEYTOJIBHUKE.

43 [IpakTHyeckue MPUIOKEHUS TOI00US TPEYTOILHUKOB.

44 [TogoOust mpoU3BOIBHBIX GUTYD

45 Konumponvnaa paboma Ne 5 nio teme «IIpuMenenne mojgo0us K 10Ka3aTeIbCTBY TEOPEM U PEIICHUIO 3a/1a4

46 AHanu3 KOHTPOJIbHOU paboThl. COOTHOIIEHHE MEXYy CTOPOHAMHU U yIJIaMH NMPSMOYTOJIBHOTO TPEYTOJIbHHUKA.
CHHYC, KOCUHYC M TAHT€HC OCTPOTO yIJja

47 3HaueHME CUHYCA, KOCUHYCa U TAHT€HCa JIs yTJIOB 300, 450, 60°.

48 Pemenne npsMOyroJibHbIX TPEYTOJIbHUKOB

49 [Tnomane TpeyroibHUKa, MapauiesorpaMMa (JIOMOTHUTENIbHbBIE (OPMYIThI)

50 Camocmoamenvnasn paboma no meme « CHHYC, KOCHHYC M TAHT€HC OCTPOTO yTJIa)

OKPY/XKHOCTD - 15 yacos

51 B3anmHoe pacnionioxkeHne npssMon U OKPYKHOCTH.

52 B3auMHOe pacnonokeHue IByX OKPYKHOCTEN

53 KacarenbHast K OKpyHOCTH U ceKyias. CBOMCTBO KacaTeIbHON

54 [Ipu3Hak KacatenbHOM K OKPY>KHOCTH. PaBEHCTBO KacaTeNbHbIX, IPOBEICHHBIX U3 OJHOM TOYKHU

55 Hyra, xopna. ['pagycHas mepa 1yru OKpy»KHOCTH. BriMCaHHBINA U HEHTPaJIbHBIN yroJl. Teopema 0 BHUCAHHOM YTJIE

56 Pemenue 3amau

57 MeTpuueckue COOTHOIIEHHS B OKPYKHOCTH: CBOMCTBA CEKYIIMX, KacaTeIbHbIX, XOP/

58 Yetbipe 3aMeyaTenbHble TOUKH TpeyroibHuKa. CBOMCTBA OMCCEKTPHUCH yTIia, TOUKA MepeceueHus: OUCCEeKTPHC

59 Touka nepeceyeHust MEMaH, BbICOT, CEPEANHHBIX MEPIEHAUKYIIPOB. OKPYKHOCTh Diiepa

60 Bnucannast okpy’HOCTb. OKPYKHOCTb, BIMCAaHHAsl B TPEYTOJIbHUK. OKPYKHOCTh, BIIMCAHHAs B MHOTOYT'OJIbHUK




61

Onucannas OKPYKHOCTbD. Opr}KHOCTI), onmrucaHHas OKOJIO TPEyTrOJbHHKA. OKPY)KHOCTB, OImMCaHHasA OKOJIO
MHOI'OYI'OJIbHUKA

62 ®opmyiia, BEIpa)karolasi iomaas TPEYrodbHUKA Yepe3 IEPUMETP U PaJANyC BIMCAHHOW OKPYKHOCTH
63 BrniucanHas u onucaHHbIE YETBIPEXYTOJIbHUKU. Pellienne 3anay.
64 [Tnomanas 4eThIpexyroibHUKa (IOTIOTHUTENbHBIC (PopMyIibl). Pemenue 3amay.
65 Konmponvnaa pavoma Ne 6 o teme «OKPYKHOCTbY.
IloBTOpeHue Kypca reomerpuu 8 Kjiacca - S u
66 Ananu3 KoHTpoJibHOU paboThl. [loBTOpenue. [lapannensHocTh
67 Pemenue 3a1au. MHOTOYroJIbHUKH
68 Pemenue 3anau. Penienne TpeyroibHUKOB
69 Pewmenue 3anay. Cunyc, KOCHHYC




I'EOMETPUA 9 KJIACC

Ne ypoka

Tema ypoka

[ToBTOpEHME Kypca reoMeTpuu 8 Kiacca (2 yaca)

1 IToBTOpenue. Pemenne 3ana4 no teme «HeTbIpEXYTOJIBHUKI
2 [ToBTOopenue. Pemenne 3anau o teMe «OKpyKHOCTb
Bexkropri(12 yacon)
3 [TonsTue BexkTopa. PaBeHCTBO BEKTOPOB
4 OTknaapIBaHuEe BEKTOPA OT TAHHOW TOYKHU
5 CymMmma IByX BEKTOPOB. 3aKOHBI CIIOKEHHST BEKTOPOB. [IpaBuno nmapamienorpamma
6 CyMMa HECKOJIBKUX BEKTOPOB
7 Brruuranue BeKTOpoB
8 Pemenne 3amau no teme «Ciio)KeHUE U BBIYUTAHUE BEKTOPOBY
9 YMHOXKEHHE BEKTOpa Ha YHCIIO
10 Pemenue 3ana4 no remMe « YMHOKEHHUE BEKTOPA HA YUCIIO»
11 [IpuMeHeHne BEKTOPOB K PELICHUIO 3a/1a4
12 Cpennsist tMHUS Tpanenuu
13 Pemenue 3agau no teme « BekTopbi»
14 Komwmponvnas paboma Ne I no meme «Bexmopwvi»
Meron koopaunat (10 yacos)
15 PaznoxkeHne BekTOpa Mo ABYM JAHHBIM HEKOJJIMHEAPHBIM BEKTOpaM
16 Koopaunate!l BexkTopa
17 [Ipocreine 3anayu B KOOpAUHATAX
18 [IpocTeitue 3agaun B KOOpAMHATAX
19 Pemenne 3amad METOOM KOOpAUHAT
20 VYpaBHEHHE OKPYKHOCTH
21 YpaBHEeHUE TTPSIMOI




22

Pemienue 3a1a4 no temMe «YpaBHEHHUE OKPYKHOCTH U MPSAMON»

23 Pemenue 3agau no reme «Merox KoopauHaT»
24 Konmponvuasa paboma Ne 2 no meme «Memoo koopounamy
25 CuHyc, KOCHUHYC, TaHT€HC yriia [iys1 yrioB oT 0° qo 180°
26 Cunyc, KOCHHYC, TaHT€HC yriia. BeiBog Gpopmyi.
27 Cunyc, kocunyc, Taurexc yria. [I[pumenenue gpopmy:i.
28 Teopema o IomAAu TPEYTOJIbHUKA
29 TeopeMbl CHHYCOB U KOCUHYCOB
30 Pemenune TpeyroJibHUKOB.
31 Pemenune TpeyronbHUKOB. ccne10BaTeNIbCKUE 3a0aun.
32 N3mepuTtenbHbie paboThI
33 Pemenne 3a1a4 no reme «COOTHOIIEHNST MEXKTY CTOPOHAMM U YTJIAMHU TPEYTOJIbHUKA
34 Yron Mexay Bektopamu. CKaJIIpHOE TTPOU3BEICHUE BEKTOPOB
35 CkasnsipHoe rpou3BeieHHe BEKTOpOB. CBOMCTBA CKAJISIPHOTO MPOU3BEICHUS
36 CxkanspHoe Ipou3BeIeHUE U €ro cBoicTBa. [I[puMeHeHne CBOICTB CKAISIPHOTO MPOU3BEAECHUS BEKTOPOB
37 Pemenue 3ana4 no reme «COOTHOLIEHUSI MEXTY CTOPOHAMH U yIJIaMU TpeyrojbHuKa. CKaasipHOE IPOU3BEICHUE
BEKTOPOBY
38 Koumponvnas paboma Ne 3 no meme «Coomuouterus mexncoy cmopoHamu u yenamu mpeyeonvruxa. Ckansproe
npou3eeoeHUe 6eKnMoposy
JmuHa OKpy>KHOCTH M TUIoIaab Kpyra (12 gacoB)
39 [IpaBuIBHBIN MHOTOYTOJIBHUK
40 OKpY>KHOCTb, OMIMCAaHHAsA OKOJIO MPAaBUJIBHOTO MHOTOYTOJIbHUKA U BIIMCAHHAS B NMPABUIIbHBI MHOTOYTOJIbLHUK.
41 DopmyIibl
JUTSl BBIYUCIICHUS TUIONIAU MTPABUIIBHOTO MHOTOYTOJIbHUKA, €0 CTOPOHBI U PaJInyca BOUCAHHON OKPY>KHOCTH
42 Pewenne 3anad no reme «IIpaBuiabHBI MHOTOYTOJIBHUK
43 JInruHa OKpYKHOCTH
44 Pemienne 3amau no reme «/[imHa oKpy>XKHOCTH




45

[Inomans Kpyra u KpyroBoro cekropa

46 Pewenne 3amau o teme «llnomane kpyra u KpyroBoro ceKTopa
47 Pewrenne uccienoBatenbekux 3a1a4 no reMe «llnomanp Kpyra u KpyroBoro ceKTopa
48 Pemienue 3a7a4 ¢ npUMEHEHHEM T€OPEM 00 OKPY>KHOCTSIX, Ha BEIYMCIICHUE TUIOIAIA TPABUIIBHOTO

MHOTOYTOJIbHUKA
49 Pemenue 3ana4 no teme «JlJinHa OKPY>KHOCTH U IUIOIIAAb KPyTray
50 Koumponvuas paboma Ne 4 no meme «/{nuna okpyscnocmu u niowjads Kpyeay

JIBr:kennsi(6 4acoB)
51 Otob6paxenue IockocTy Ha cebs. [lonsTue aBrkenuss CBOMCTBA IBHIKCHUS
52 Pemenne 3amau no teme «llonsatne aemxkenuns. OceBast U HEHTPAIbHASI CHMMETPUN
53 [TapannenbHbIi IEpEeHOC
54 [ToBOpoT
55 Pemenue 3anau
56 Pemenue 3amay nmo reme « Buabl ABHKEHUD)
HauanbHble cBeieHUs U3 cTepeoMeTpum(4 yaca )
57 MHororpaHHuKu
58 MHOrorpaHHUKHU
59 Tena v MOBEPXHOCTHU BpAILICHUS
60 Tena 1 NTOBEPXHOCTH BpAILICHUS
HNTorosoe mosropenue (8 4acon)

61 006 akcuomax IJIaHUMETPUU
62 Hauanenbie reomerpruueckue ceenenus. [lapamnensueie npsmseie. [loBTopenne
63 TpeyronpHuku. Pemenue tpeyronsHukos. [loBTopenue
64 TpeyrosbHuku. TeopemMbl 0 TpeyroJibHUKax. Pemenue tpeyroibHUKoB. [loBTOpEeHNHE
65 OxpyxHOCTb. [loBTOpEeHUE
66 YerbipexyroabHuku. MHOroyronsHuku. [loBTopenne




67 Bekropel. Meton koopaunar. JIBuxenus. [loBropenue
68 Hmozoeaa konmponvhas padoma

69 Ananu3 koHTpoJbHOM paboThl. [loBTOpenue. [logoOue
70 [ToBTOpEHUE.
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