IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOTI'O ITPE/IMETA

JInuHOCTHBIE pe3yJIbTaThI

1. ToToBHOCTh M CHOCOOHOCTH OOyHaIOIIUXCS K CaMOPa3BUTHIO M caMOOOpPa30BaHUIO Ha
OCHOBE MOTHBAaLMM K OOYYEHHIO M TO3HAHHIO; TOTOBHOCTh M CHOCOOHOCTH OCO3HAHHOMY
BBIOOPY M TOCTPOEHUIO JalIbHEWIIEH HWHAWBUIYaJbHOM TpaekTOpuu oOpa3oBaHMsl Ha 0Oasze
OpPUEHTHUPOBKHU B MHpe npodeccuii u npodeccnoHaIbHBIX MPEANOYTEHUH, C YI€TOM YCTONUMBBIX
[I0O3HABATEJIbHBIX HHTEPECOB.

2. ChopMHPOBAHHOCTH IEIOCTHOT'O MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHU U OOLIECTBEHHON MPAKTUKH, YUUTHIBAIOLIETO COI[UANBHOE,
KYJIbTYPHOE, SI3bIKOBOE, TyXOBHOE MHOI000pa3ue COBPEMEHHOIO MUpA.

3. Oco3HaHHOE, YBKUTEIbHOE U JOOpOKEIaTEIbHOE OTHOIIEHUE K JPYTOMY YEIOBEKY, €ro
MHEHHUIO, MHUPOBO33PEHMIO, KYJIBTYpE, SI3bIKY, BEpe, TPakJaHCKOH mno3uuuu. ['0OTOBHOCTH U
CIIOCOOHOCTh BECTHM JUAJIOT C JAPYTUMHU JIOAbMH W JOCTUTaTh B HEM B3aMMOIIOHUMAaHUS
(umentTudukanus cebs Kak  TOJHOMPABHOTO  CyObeKkTa  OOIIeHHS, TOTOBHOCTh K
KOHCTPYHpPOBaHUIO o0Opasa MmapTHepa IO IUAIOry, TOTOBHOCTh K KOHCTPYHPOBAHHMIO oOpasa
JOTYCTUMBIX CIIOCOOOB Juajiora, rOTOBHOCTh K KOHCTPYHMPOBAHMIO IIpoliecca Juajnora Kak
KOHBEHIIMOHUPOBAHMSI HMHTEPECOB, TMPOLEIYp, TOTOBHOCTh U CIOCOOHOCTh K BEICHHIO
MIEPETOBOPOB).

4. OCBOCHHOCTbh COIIMAIBHBIX HOpPM, MpaBUJ MOBEACHHS, poje u ¢GopM couuanbHOU
KU3HU B Irpynnax M cooOuiecTBax. Y4yacTHE B IIKOJBHOM CaMOYIPaBJIEHUU M OOILECTBEHHOU
J)KU3HU B Tpelierax BO3PACTHBIX KOMIETEHUMN C YYETOM PETrHMOHAJIbHBIX, 3THOKYJIbTYPHBIX,
COLMAIBHBIX M SKOHOMHYECKHX OCOOCHHOCTEW ((OopMHpOBaHHME TOTOBHOCTH K YYacTHIO B
Mpoliecce YHOPSAIOUYECHHS] COLUUANIBHBIX CBSI3€ M OTHOUIEHUH, B KOTOPBIE BKJIIOUEHBI U KOTOPbIE
(GopMUpPYIOT caMU YydYallMecs; BKJIIOYEHHOCTb B HEMOCPEICTBEHHOE TIPa)KIaHCKOE Yy4yacTHe,
TOTOBHOCTb y4acCTBOBATh B JKU3HENIEATEIBHOCTH MOJIPOCTKOBOTO OOIIECTBEHHOTO 00BEAMHEHNUS,
MPOAYKTUBHO B3aMMOJICHCTBYIOIIETO C COLIMAJIBHOM CpPEIOW M COUUAIIBHBIMM HHCTUTYTaMH;
uaeHTuukaus cebss B KauecTBE CYObEKTa COIMANbHBIX MpeoOpa3oBaHUll, OCBOEHUE
KOMIIETEHTHOCTE B cdepe OpraHu3aTOpCKON NesTeIbHOCTH; WHTEPHOPH3ALHUs IICHHOCTEH
CO3UJATEIBHOTO OTHOILIECHUSI K OKpPYXKarolled JeWCTBUTEIIBHOCTH, LIEHHOCTEH COLUAIbHOIO
TBOPUYECTBA,  I[EHHOCTM  MPOJYKTUBHOM  OpraHuM3allMM  COBMECTHOM  JESITEeNbHOCTH,
caMOpeaJIn3allvy B TPYIIIE U OpraHU3aliy, LIEHHOCTH «IPYyroro» Kak paBHOIIPaBHOTO NapTHEPA,
dbopMUpOBaHHE KOMIIETEHLMH aHajiu3a, MPOEKTUPOBAHMS, OPraHU3ALMUU JIEATEIbHOCTH,
pedrexcun M3MeHeHHH, crocoO0B B3aMMOBBITOJTHOTO COTPYAHUYECTBA, CIIOCOOOB pean3aliu
COOCTBEHHOTO JIMJIEPCKOTO MOTEHIHANIA).

5. ChopMUpOBaHHOCTh  IIEHHOCTH  3/10pOBOro M Oe3omacHoro oOpas3a  KHM3HH;
MHTEpUOpU3alMsl TPaBUJ HMHIUBUIYaTbHOIO M KOJUIEKTHUBHOIO O€30MacHOrO TIOBEJIEHUS B
Ype3BBIYAMHBIX CUTYALMSX, YIPOXKAIOIIMX >KM3HU WM 310POBBIO JIIOJEH, NMpaBWJI MOBEACHUS Ha
TpPaHCIIOPTE U Ha JIOPOTax.

MertanpeameTHbie pe3yJibTaThl

Me:xknpeamMeTHble IOHATHSA

YcnosueM hopMUpOBaHUS MEXIPEAMETHBIX MMOHATUHN, HATPUMEpP TaKUX KaK cUcTeMa, (pakT,
3aKOHOMEPHOCTh, ()EHOMEH, aHalIu3, CHUHTE3SBISETCS OBJIAJICHHME OOYYaIOUIUMUCS OCHOBAMU
YUTATENbCKOM KOMIIETEHIIMH, NMPUOOpPETeHNEe HABBIKOB paboOThl ¢ MHQOpManuel, ydactue B
MIPOEKTHOH NeATenbHOCTH. B OCHOBHOI IIKOJIe Ha Bcex mpeaMerax OyaeT MmpojoikeHa padbora
no (OpPMUPOBAHMIO U PA3BUTUIO OCHOB YHUTATEJbCKOH KommereHuuu. OOydaromuecs
OBJIAJICIOT YTEHUEM KaK CPEJICTBOM OCYIIECTBIIEHUS CBOUX NAIbHEUIINX IUIAHOB: MPOJIOJKEHUS
o0pa3oBaHUsl M CaMOOOpa30BaHMs, OCO3HAHHOTO IUIAHHUPOBAHMS CBOETO aKTyaJlbHOTO U
NEPCIEeKTUBHOIO Kpyra YTeHUs, B TOM 4HCIE JOCYroBOro, MOJArOTOBKM K TpPYAOBOM U
COLIMATILHOM JESATEIBHOCTH.

[Tpu n3ydyeHun yyeOHBIX MPEIMETOB 00YyYaroIIKUecs yCOBEPIIEHCTBYIOT MPHOOPETEHHbIE Ha
IIEPBOM YpPOBHE HABBIKH PadoThl ¢ MHGopmanmeii u nonoiHAT ux. OHU cMoryT paboTath ¢



TEKCTaMH, MPeoOPa30BBIBAThH U UHTEPIPETUPOBATH COAEPIKAIILYIOCS B HUX MH(POPMALIUIO, B TOM
YHClIe:

* CUCTEMaTH3UPOBaTh, COIMOCTABJIATh, AHAJIU3UPOBATh, O00O0OIIATP M WHTEPIPETHPOBATH
uH(}OPMALIKIO, COJIEPKATYIOCS B TOTOBBIX HH(OPMAITMOHHBIX 00BEKTAX;

* BBICJIATH TJIABHYIO M M30BITOUHYIO MH(OPMAIUIO, BBIMOJIHATH CMBICIIOBOE CBEPTHIBAHHE
BbIJIETICHHBIX (DAaKTOB, MBICIIEH; MPEACTaBIAT, MH(OPMAIMIO B CXKaTOM ciioBecHOU ¢opme (B
BUJIC TUIaHA WJIM TE€3HCOB) U B HAIJISIIHO-CUMBOIMYECKOH (hopme (B BHIE TAOIUII, TpaprUeCcKuX
CXEM U Auarpamm, KapT MOHATUN — KOHIIENITYaJIbHBIX JUarpamMmm, OOPHBIX KOHCIIEKTOB);

* 3aIOJIHATH U JIOMOJHATH TaOJIHIIbI, CXEMBI, AUATPAMMBI, TEKCTHI.

B xone n3ydyenus Bcex y4eOHBIX MPEIMETOB 00yJaroluecs: NPUoOpeTyT ONbIT NPOEeKTHOM
AeATEJBHOCTH Kak o0co00ii ¢opMbl y4eOHOW pabOThl, CHOCOOCTBYIOMIEH BOCIHUTAHUIO
CaMOCTOSITENIbHOCTH, ~MHHUIIMATUBHOCTH, OTBETCTBEHHOCTH, TIOBBIIICHUIO MOTHUBAlMM U
3G (HEeKTUBHOCTH YUeOHOW JEATENhbHOCTH; B XOJE peaau3alldd HCXOJHOTO 3aMbIciia Ha
MPAKTUYECKOM YPOBHE OBJIQ/ICIOT YMEHHUEM BBHIOMPATH a/IeKBaTHBIE CTOSILEH 3a/aye CpeJCTBa,
OPUHUMATh pEIIEHHs, B TOM YHCI€ M B CHUTyalusx HeompenenéHHocTH. OHHM moxydaT
BO3MOXXHOCTh Pa3BUTh CIIOCOOHOCTH K pa3pabOTKe HECKOJBKUX BAPUAHTOB PEIICHUH, K MOUCKY
HECTAaHAAPTHBIX PEUICHUH, TOMCKY M OCYIIECTBICHUIO HanOoJee MPUEMIIEMOTO PEIICHHS.

[lepeueHp KIIOYEBBIX MEXIPEIMETHBIX TOHSATUN OIpenenseTcs B XoJe pa3paboTku
OCHOBHOM 00pa3oBaTeIbHOW MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs 00pa30BaTEIIbHOU
OpraHM3alil B 3aBUCUMOCTH OT MAaTepUaJIbHO-TEXHHUYECKOrO OCHAIEHUs, KaJpOBOIO
MOTEHIIMAJIA, UCTIONB3YEMBIX METOIOB PaOOTHI U 00Pa30BaTEILHBIX TEXHOJIOTHH.

B coorBerctBun ®I'OC OOO BbLIENSIOTCA TPU TPYHIBl YHUBEPCAIBHBIX Y4EOHBIX
NEMCTBUI: perylsiTUBHBIC, T0O3HABATEIbHBIE, KOMMYHUKATUBHBIC.

Perynstusueie YY ]|

1. YMeHHne caMOCTOSITEIbHO ONPEACTATh e 00ydeHHsl, CTaBUTh U (POPMYITUPOBATH
HOBBIC 33/1a4M B yueOe U MO3HABATENIbHON JAeSITeTbHOCTH, Pa3BUBATh MOTUBBI U MHTEPECHI CBOCH
MI03HABATEJIbHON J1eaTenbHOCTH. OOyUarOUIACs CMOXKET:

. aHAIM3UPOBATh CYIIECTBYIOLIME U IUIAHUPOBATh Oyayiue oOpa3oBareibHbIC
pe3ynbTaThl;

° UACHTH(DHUIIUPOBATH COOCTBEHHBIC MPOOJIEMBI M ONIPEIEISITh TIIABHYIO TPOOJIeMY;

° BBIIBUTATh BEPCUU PEIICHHs MPOOIeMbl, (GOPMYIHPOBATh TUIOTE3bI, MIPEIBOCXUIIATH
KOHEYHBIN pe3yJIbTarT;

. CTaBUTH 11€JIb JEATEILHOCTH Ha OCHOBE OMPENEIIEHHON MPOOIEMBI U CYIIECTBYIOIINX
BO3MOKHOCTEI;

° dbopMynupoBaTh ydeOHbIE 3aJaud Kak IIard JOCTH)KEHHS TOCTaBJICHHOW LEH
JESATEIbHOCTH;

L 06OCHOBI)IBaTI> HOCJIICBBIC OPHUCHTHPLI W HNPHUOPHUTCTHBI CChUIKAMHW Ha HNCEHHOCTH,
yKa3bIBasi 1 00OCHOBBIBAS JIOTHYECKYIO MTOCIIEI0BATEILHOCTH IIIaroB.

2. YMeHue CcaMOCTOATENIBHO IUIAHUPOBATh NYTH JOCTHXKEHUS LEJIEH, B TOM 4YHUCIE

anbTepHATUBHBIE, OCO3HAHHO BbIOMpaTh Hanbosee 3(pPeKTUBHBIE CIOCOOBI pEHICHHS yUEOHBIX U
MO3HABATENbHBIX 3a/1a4. OOyyJaroUMics CMOXKET:

. onpeAensaTh HeoOXOAuMble JAeWcTBHE(S) B  COOTBETCTBMM €  y4yeOHOH U
MIO03HABATENBHON 33/]aueii M COCTABIIATH AITOPUTM HX BBITOJIHEHHUS;

o 00OCHOBBIBAaTh M OCYIIECTBIIATH BHIOOP Hambosiee 3PPEeKTUBHBIX COCOOOB peIIeHus
y4eOHBIX U M03HABaTEIbHbIX 33/1ay;

o OTIpeNeNATE/HaX0AUTh, B TOM YHCJIEC W3 TPEIIOKEHHBIX BapUAHTOB, YCIOBHS IS
BBINOJIHEHUS YUeOHOI U Oo3HaBaTeNbHOM 3a/1auu;

o BBICTPAaNBaTh KU3HEHHBIE IJIAHBI Ha KPAaTKOCPOUYHOE Oyayiee (3asBIsTh IIEIEBHIC

OPUEHTHPHI, CTABUTH aJIeKBATHBIC UM 3aJ1a4H U TIpeJiaraTh JeHCTBUS, YKa3bIBas U 00OCHOBBIBAs
JIOTUYECKYIO MOCIEI0BATEIbHOCTD 1IAroB);

. BBIOMpAaTh W3  TPEUIOKEHHBIX  BapHAaHTOB W CaMOCTOSITEIbHO  HWCKATh
CpelCTBa/pecypehl AJisl pELICHUS 3a4a4n/JOCTUKEHUS 11eITH;

. COCTaBNATh IUIAH PEHICHUs NpoONeMbl (BBIMOJTHEHHUS TPOEKTa, MPOBEICHUS



UCCIIEI0BAHUS);

. OTpeeNATh MOTEHIMATbHBIE 3aTPYAHECHUS MPU PEIICHUN Y4eOHOM U Mmo3HaBaTEeIbHOMN
3a/1a4 U HaXOJUTh CPEACTBA JUIsl UX YCTPAHEHUS,

. OMKCHIBATh CBOW ONBIT, OGOpMIIsis €ro i IMepefauyd APYyruM JIOJsSM B BHJE
TEXHOJIOTMH PELIEHUs MPAKTUYECKHX 3a/1a4 ONPEEICHHOr0 Kiacca;

o IUIAHUPOBaTh W  KOPPEKTHPOBAaTh CBOIO HHIMBUAYaJIbHYIO 00pa30BaTEIbHYIO
TPAeKTOPHUIO.

3. YMeHHEe COOTHOCHTH CBOM JEHUCTBHUS C IUIAHUPYEMBIMU  pe3yibTaTaMu,

OCYHICCTBJIATL KOHTPOJIb cBoOci ACATCIBHOCTH B IPOLECCEC NOCTUKCHUA PC3YyJIbTaTa, OIPCACIATH
CrocoObl IEeUCTBUN B paMKaxX NpPEJIOKEHHBIX YCIOBUN M TpeOOBaHUiIl, KOPPEKTUPOBATh CBOU
JEHCTBUS B COOTBETCTBHH C U3MEHSIOIIEH s cuTyarueil. OOydaronuiicss CMOXKeT:

o ONpeeNATh COBMECTHO C IIEJAaroroM M CBEPCTHUKAMHU KPUTEPUU ILIAHUPYEMBIX
pe3yJbTaTOB U KPUTEPUU OLICHKU CBOEH y4eOHOM JeSITeIbHOCTH;

. cUCTeMaTH3UpoBaTb (B TOM 4YHCIE BBIOMpaTb MPHUOPUTETHBIE) KPUTEPUHU
IJIAHUPYEMBIX PE3YJIbTATOB U OLIEHKU CBOEH JESATEIbHOCTH;

o oTOMpaTh HWHCTPYMEHTHI [JSi OLIEHUBAaHUS CBOEU JESITEIbHOCTHU, OCYIIECTBISThH
CaMOKOHTPOJIb CBOEH JESITENILHOCTH B PaMKaX MPeII0KEHHBIX YCIOBUN U TpeOOBaHMIA;

o OLCHUBATbL CBOIO ACATCIIBHOCTb, AapryMmeHTHPYSA MPUYUMHBI AJOCTHXXCHUA  HIIU
OTCYTCTBHUS INITAHUPYEMOTO PE3YINIbTATA;

o HaxXoJuTb JOCTATOYHBIC CpPCACTBA [JI1 BbIIIOJHCHUA y‘-I€6HI)IX Ilel\/JICTBI/If/'I B
W3MCHSIOIICHCS CUTYAIIUU W/WIIA TIPH OTCYTCTBUH IUIAHUPYEMOTO PE3yJIbTaTa;

o paboTas 1Mo cBoeMy ILIaHy, BHOCHUTb KOPPEKTHUBBI B TEKYIIYIO AESITEIbHOCTH Ha
OCHOBE aHajlM3a W3MEHEHUW CUTyallud JUIsl TOJY4YeHUS 3aljlaHUPOBAHHBIX XapaKTEPUCTHK
IPOIYKTa/pe3ynbTara;

o YCTaHABIMBAaTh CBSI3b MEXIYy TOJYYECHHbIMU XapaKTEpPUCTUKaMU MPOAYKTa U
XapaKTepUCTHUKAMU IIpoliecca ACSTeNbHOCTH M MO 3aBEPIICHUU JIEATEIbHOCTH MpejaraTh
HN3MCHCHHUEC XAPAKTCPUCTHUK ITPOLCCCa AJId MOJTYYCHHA YIIYUIICHHBIX XapaKTCPUCTHUK IMTPOAYKTA,

o CBEpATh CBOM [JCHCTBHSA C LEIbIO U, IPU HEOOXOIUMOCTH, HCIPABIATH OIIMOKU
CaMOCTOSITENIBHO.

4. YMeHue oneHuBaTh MPaBUIBHOCTH BBIIOJIHEHUS Y4eOHOH 3amauu, COOCTBEHHBIE
BO3MOYKHOCTH €€ perieHusi. O0yJaromuiicst CMOXeT:

o OTpPEAENATh KpUTEPUHN NPABUILHOCTH (KOPPEKTHOCTH ) BBITIOJIHEHUS YUeOHOM 3a1auH;

o AQHAIN3UPOBATh U O0OOCHOBBIBATH NPUMEHEHHUE COOTBETCTBYIOLIETO MHCTPYMEHTApHs
JUUISL BBITIOJTHEHUSI Y4eOHOM 3a/1auu;

o CBOOOJTHO T0JIb30BaThCS BBIPAOOTAHHBIMH KPUTEPUSMH OLIEHKH U CaMOOLIEHKH,
MCXO/IS U3 1IeJIM U UMEIOIIUXCS CPECTB, pa3inyas pe3yabTaT U CIIoCO0b! AeHCTBUI;

o OLIEHUBATh TMPOJYKT CBOEH MAEATENbHOCTH IO 33JaHHBIM W/WIM CaMOCTOSITEIbHO
OIPEEIIEHHBIM KPUTEPHSIM B COOTBETCTBUU C LIEIIBIO JEATEIBHOCTH;

o 000CHOBBIBaTh JOCTUKUMOCTD 11€JIM BHIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH CBOMX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEITHUX PECYPCOB;

o ¢uKcupoBaTh ¥  aHATU3UPOBaTh JAMHAMHUKY COOCTBEHHBIX 00pa30BaTENbHBIX
pE3yJIBTaTOB.

S. BnaneHnue oOCHOBaMHM CaMOKOHTpPOJSl, CaMOOLIEHKHM, NPHUHSTHS pELIeHUH ¢
OCYILECTBIICHHS] OCO3HAHHOTO BBIOOpa B yueOHOI 1 mo3HaBaTesbHOM. OOyUaromuiics CMOXKET:

o HAOMIOIaTh M aHAJIM3MPOBATh COOCTBEHHYIO Y4YeOHYI0 M  IO3HABaTENIbHYIO
JEeSTENIbHOCTD U JEATENIbHOCTD IPYrHX 00ydaroluXcsl B MPOIIecce B3aUMOIIPOBEPKU;

o COOTHOCHUTH  pe€ajbHble M  IUIAHUPYEMBIE  pE3yJbTaTbl  WHAWBUAYAJIbHON
00pa3oBaTeNbHON AEATENBHOCTU U JIENIaTh BHIBOJIBL;

o NPUHUMATD pPellleHue B y4eOHOM CUTyallMi U HECTHU 33 HETO OTBETCTBEHHOCTD;

o CaMOCTOSITENIBHO ONPENENSTh MPUUMHBI CBOETO yCIeXa WM HEyCIeXa M HaXOIUTh

CIoCcOOBI BBIX0/Ia U3 CUTYAIlMU HEYCIIeXa;
. PETPOCIIEKTUBHO OIPEACNATh, KaKue EeUCTBHS IO peHIeHUI0 yueOHOH 3aaud WIH



mapaMeTpbpl JTHX JCUCTBUH TMPUBETH K TMONYYCHHUIO HWMEIOIIErocs MPOAYKTa yueOHOU
JeSITEIbHOCTH;

. JEMOHCTPHUPOBATh TMPUEMBl PETYJISIUN MCUXO(DHU3UOTOTHIECKIX/ IMOIMOHAIBHBIX
COCTOSSHUM Ui JOCTMKeHHS  d(Pdekra ycmokoeHuss (yCTpaHEHHS  SMOIMOHAIbHON
HANPSDKEHHOCTH), 3P deKTa BOCCTaHOBJICHUS (OCNIablieHus MPOsBIEHUN yTromieHus), dddekra
AKTUBM3AIMH (MOBBILICHUS IICUXO(PHU3UOIOTUYECKON PEAKTUBHOCTH).

IToznaBaTenbHbIE YY ][

6. YMeHue onpenensTh MOHATHS, co3AaBaThb OOOOIEHUs, YCTaHABIMBATh AHAJIOTHH,
KJIACCHU(UITUPOBATh, CAMOCTOSITEIIFHO BBIOMPATh OCHOBAHHS U KPUTEPUM JUIS KIIACCHU(PUKAIINH,
yYCTaHABIMBAaTh MPUYMHHO-CIECICTBEHHBIE CBSI3H, CTPOUTH JIOTHYECKOE paCCyXKICHHE,
YMO3aKJIIOUeHHE (MHAYKTUBHOE, AEAYKTUBHOE, M0 aHAJIOTMH) U JeiaTh BbIBOABL. OOydaroniuiics
CMOXKET:

o noI0UpPAaTh CIOBA, CONOYMHECHHBIE KIIOYEBOMY CIIOBY, OMPEIEISIFOIINE €T0 TPU3HAKU
U CBOWCTBA;

o BBICTpAauBaTh JIOTMUECKYIO IIE€MOYKY, COCTOSIIYK0 U3 KIIOUYEBOTO CJIOBa U
COIOJYMHEHHBIX €MY CJIOB;

o BBIICTIAITh OOIIMK TPU3HAK JBYX WM HECKOJIBKHX TMPEAMETOB WM SIBJICHHA U
OOBSICHSTH UX CXOJICTBO;

o O0OBEAMHATh TpPEeIMEThl U SIBICHUS B TPYIIBl IO ONpEICNCHHBIM MpPHU3HAKaM,
CpPaBHUBATh, KIIACCH(PUIIUPOBATH U 0000IIATh (DAKTHI U SIBICHHUS;

o BBIJICTISITH SIBJICHHUE W3 OOIIETO psijia IPYTUX SIBICHU;

o OTIPECIATh OOCTOATEIBCTBA, KOTOPBIC MPEAIISCTBOBAIA BO3HUKHOBEHUIO CBS3U

MCKAY SABJICHUAMU, U3 ITHUX 00CTOATENLCTB BBIIACIIATE OIIPCACIIAIOIIUC, CIIOCOOHEBIE OBITH
HpHQHHOﬁ JAHHOT'O ABJICHUS, BBIABJIATE IPUYUHBI U CIICACTBUSA HBHGHHfI;

. CTPOHUTBH PACCYXKICHHE OT OOLIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBICHUSM H OT
YACTHBIX SIBJICHUI K OOLIMM 3aKOHOMEPHOCTSIM;

. CTPOUTH PACCYKJCHHUE HAa OCHOBE CPAaBHCHHS MPEJAMETOB W SBICHHMA, BBLACISS HPU
ATOM O0IIUE IPU3HAKHY;

. U3Jarath IOJYYCHHYIO HH()OPMALUIO, UHTEPIPETUPYS € B KOHTEKCTE pelaeMoil
3a7a4w;

J CaMOCTOSTENIFHO ~yKa3blBaTh Ha HWH()OpMANUIO, HYXKAAIOIIYIOCS B  TPOBEPKE,
npeasarath ¥ MPUMEHSThH CIIOCO0 MPOBEPKU JIOCTOBEPHOCTH MH(POPMAITHH;

o BepOAIM30BaTh IMOIIMOHAIBHOE BIIEYATICHUE, OKa3aHHOE Ha HEr0 HCTOYHUKOM;

o OOBSCHATH SBIICHHS, TMPOIECCH, CBS3M W OTHOIUCHHS, BBISIBISIEMBIE B XOJE

MO3HABATENILHON U UCCIIE0BATEIbCKOM AeITeTbHOCTU (IPUBOIUTH OOBSCHEHHE C U3MEHEHUEM
(GhopMBI TIPEICTABICHUS; OOBICHSTH, NETATU3UPYS WK 0000111asi; OOBSACHATH C 3aIaHHOU TOYKH
3peHus);

. BBISIBJIAT W HA3bIBaTh MPHUYUHBI COOBITUSI, SIBICHHUS, B TOM YHCJIE€ BO3MOXKHBIC
/Hanbonee  BEpOSATHBIE MPUYUHBI, BO3MOXKHBIE  TIOCIEICTBUS  33JaHHON  TPUYUHBL,
CaMOCTOSITENIbHO OCYILECTBIISS MPUYNHHO-CIIEICTBEHHBINA aHAIN3;

. Jenatb BBIBOJ HA OCHOBE KpPUTHUECKOTO aHalM3a pa3HbIX TOYEK 3pEHHs,
MOJATBEPXKJIATh BBIBOJ COOCTBEHHOW apryMeHTAlled WM CaMOCTOATENbHO IOTYYEHHBIMU
JTAHHBIMHU.

7. YMeHue co3naBarh, MPUMEHSATh U MPEOOpPa3OBBIBATH 3HAKK M CUMBOJIBI, MOJETH U
CXEMBI JIJIsl pelIeHHs Y4eOHbIX U IT03HaBaTeNbHbIX 3a7a4. O0yJaromuics CMOXKET:

o 0003HauaTh CUMBOJIOM U 3HAKOM IPEAMET U/UITHU SIBIICHUE,

o OTIpeNeNATh JOrMYECKHe CBSA3M MEXIy IMpeIMeTaMy W/WIN SBJICHUSMH, 0003HAYaTh
JTAaHHbIE JIOTMYECKHUE CBSA3H C TIOMOIIIO 3HAKOB B CXEME;

. co3/aBaTh aOCTPAaKTHBIN UK peabHbI 00pa3 mpeaMeTa U/ Uil sIBJICHHUS;

. CTPOUTH MOJIENTH/CXEMY Ha OCHOBE YCJIOBHUH 3aJ1a4 U/WJIH CTIIOc00a €€ pelieHus;

o CO3/1aBaTh BepOaJbHBIC, BEIIECTBEHHBIE U WH(GOPMAIIMOHHBIE MOJEH C BBIICICHUEM

CYHICCTBCHHBIX XapPaKTCPUCTUK 00BeKTa AJid OIIPCACIICHUA crocoba pelICHUA 3aJa4u B



COOTBETCTBUU C CUTYALIUEN;

o npeoOpa3oBhIBATE MOJACTH C IEJIbI0 BBIABICHHS OOIIMX 3aKOHOB, OMPEICIISFOIIIX
JAHHYIO MTPEIMETHYIO 00JIacTh;
o NEePEBOAUTh  CIOKHYIO IO  cOCTaBy (MHOTOAcleKTHYH) HH(POPMAIUIO U3

rpadu4eckoro Wi (OPMaIM30BAHHOTO (CHMBOJBHOTO) IPEICTABICHHUS B TEKCTOBOE, H
Ha000poT;

o CTPOHTH CXEMY, AITOPUTM JICHCTBUS, UCIIPABIISATH MIIM BOCCTAHABIIUBATh HEU3BECTHBIN
paHee ajJropuT™M Ha OCHOBE HMEIONICTOCS 3HAaHHUA 00 OOBEKTEe, K KOTOPOMY NpPUMEHSETCS
AITOPUTM;

o CTPOHTH JIOKA3aTEIILCTBO: MPSIMOE, KOCBEHHOE, OT MTPOTHBHOTO;

o aHATM3UPOBATH/PeIIEKCUPOBATH OIBIT pa3pabOTKH M pealin3alui y4eOHOTO MPOCKTa,
UCCIICIOBaHHS (TEOPETUYECKOTO, SMIIMPHYECKOT0) HAa OCHOBE MPEIUIOKECHHOW MPOOIeMHON
CUTYaIliH, TIOCTABJICHHON IIeJIN W/WJIH 3aJJaHHBIX KPUTEPUEB OLICHKH MPOIYKTa/pe3ynbTara.

8. CwmpicnoBoe ureHrne. O0yJaroIIHICsS CMOXKET:

° HAaXOJUTh B TEKcTe TpeOyemyro HHpOpMaIuio (B COOTBETCTBUU C IIETSMHU CBOCH
JIeSATEILHOCTH);

° OPUECHTHPOBATbCS B COJCP)KAHUM TEKCTa, IMOHUMATh IIEJIOCTHBIH CMBICI TEKCTA,
CTPYKTYPUPOBATh TEKCT;

° yCTaHaBIMBATh B3aMMOCBS3b OMMCAHHBIX B TEKCTE COOBITHIA, SIBIICHUI, IPOLIECCOB;

° PE3IOMHUPOBATH IIABHYIO UICIO TEKCTA,

° peoOpa3OBLIBATh TEKCT, IIEPEBOIS» €ro B IPYT'YI0 MOAAILHOCTD, HHTEPIPETHPOBATH
TEKCT (XYIOXKECTBEHHBIH M  HEXYI0KECTBEHHBII — y4eOHbIN, Hay4YHO-TIOMYJISPHBIi,
uH(pOpPMAIMOHHBIHN, TeKCT non-fiction);

° KPUTHYECKH OIICHUBATh CoiepkaHue U (opMy TeKCTa.

9. dopmMupoBaHUE U Pa3BUTHE IKOJIOTUYECKOTO MBIIUICHUS, YMEHUE MPUMEHSThH €T0 B

[IO3HABATEJIbHON, KOMMYHMKAaTUBHOM, COLMAIbHOM MpPaKTUKE U  NpOoPecCHOHAIbHON
opueHTanuu. OO0yJarouiicss CMOXKET:

o OTIpeNIeNATh CBOE OTHOIIEHHUE K IPUPOIHOI cpere;

° AQHAIN3UPOBATh BIIMSHUE SKOJIOTMYECKUX (PAKTOPOB Ha cpeay OOMTaHMSI KHUBBIX
OpPTaHU3MOB;

L MMPpOBOANTH HpH‘IHHHBIfI n BepOSITHOCTHI)II\/JI aHaJIN3 5KOJOTHUYCCKUX CI/ITyaIII/II\/II;

. IPOrHO3MPOBATh M3MEHEHHUS CUTYallud IpPU CMEHE JEeMCTBHs OJHOro (axTopa Ha
JercTBUE Ipyroro GakTopa;

o pacmpoCTpaHsATh HKOJOTMYECKHE 3HAHMSI M Yy4acTBOBATh B MPAKTHUECKUX JAeNax IO
3aIUTe OKPYKAIOIIEH Cpebl;

L BbIpaXXaTb CBOC OTHOLICHUC K IMpUPOAC YCPE3 PUCYHKHU, COYHMHCHUA, MOICIIH,

IIPOEKTHBIE paOOTHI.

10. Pa3zBuTne MOTHMBaMH K OBJIAJECHUIO KYJIbTYPOH aKTUBHOI'O HCIIOJIb30BAaHUS CIIOBAapel U
JIPYTUX MOUCKOBBIX cucTeM. OOyyaronuiicss CMOXET:

e OmnpeensiTh HeOOXOMMbIE KITFOUEBbIE TOMCKOBBIE CII0BA U 3aIIPOCHI;

® OCYILECTBJIATh B3aUMOJIEUCTBHE C DJIEKTPOHHBIMH IIOMCKOBBIMYM CUCTEMAaMHU, CJIOBApPsIMU;

e (QopMHpOBaTH MHOXECTBEHHYIO  BBIOOPKY M3  IOMCKOBBIX  HCTOYHUKOB  JUIf
00BEKTHBU3AIMH PE3YJIHTATOB IMOUCKA;

o COOTHOCHTB IIOJTyUYEHHBIE PE3YJIBTAThl IOUCKA CO CBOEH JESTENBbHOCTHIO.
Kommynukarusublie YY /]
11. YMeHne OpraHu30BbIBaTh yUeOHOE COTPYIHHYECTBO U COBMECTHYIO JEATEILHOCTh

C YYUTENIEeM U CBEpCTHUKAaMU; paboTaTh MHAUBHIYaTbHO U B TPYIINE: HAXOAUTH 00IIee pelicHue
W paspematb KOHGIMUKTHI HAa OCHOBE COTJIACOBAHUS TO3UIMH W y4dyeTa WHTEPECOB;
dbopMynupoBaTh, ApryMEHTUPOBATh U OTCTauBaTh CBO€ MHeHHEe. OOyJaroImuics CMOXKET:

- ONpEeAENSTh BO3MOXKHBIE POJIA B COBMECTHOM JI€SITEIBHOCTH;

- UrpaTh ONPEAECICHHYIO POJIb B COBMECTHOM AESTEIbHOCTH;

- MPUHUMATh TIO3UIMI0 cOoOeCeTHNKA, TTOHUMAsl TO3UIMI0 APYTOro, pa3indarh B €ro



pedn: MHEHHE (TOYKY 3pEHHsI), JOKa3aTelbCTBO (apryMeHTHI), (DaKThl; THIOTE3bI, aKCHOMBI,
TEOpUHU;

— OTIpPE/CIATh CBOM ACUCTBHUS W JICHCTBHUS MAapTHEpPA, KOTOPHIE CIIOCOOCTBOBAIU HITU
MPETSITCTBOBAIM MPOTYKTUBHOM KOMMYHHUKAIUY;

— CTPOUTH TO3UTUBHBIC OTHONIICHHS B Tpollecce Yy4eOHOW ¥ IO3HABATEIBHON
JIeSATEIbHOCTH;

- KOPPEKTHO M apryMEHTHPOBAHHO OTCTaUBATh CBOIO TOUKY 3PEHMUS, B TUCKYCCUU YMETh
BBIIBUTaTh KOHTPApryMEHThI, nepedpazupoBarb CBOIO MbICIb (BJIaJIeHHE MEXaHU3MOM
AKBHUBAJICHTHBIX 3aMCH);

- KPUTHYECKH OTHOCHUTHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IIPU3HABATh
OIIMOOYHOCTh CBOETO MHEHHUS (€CIIM OHO TAaKOBO) U KOPPEKTUPOBATH €T0;

— npeiaraTh ATbTEPHATUBHOE PEIICHHE B KOH(MIUKTHOW CUTYaIINN;

— BBIICJIATH OOIIYIO TOUKY 3pEHUS B IUCKYCCHUU;

— JIOTOBApUBATHCS O TMPaBWJIAX M BOIpOCax JUisi OOCYXKIEHUS B COOTBETCTBHH C
MOCTaBJICHHOU TIepe] TPyIIoN 3a1a4eil;

— OpPraHW30BBIBATH yUEOHOE B3aMMOJCHCTBHEC B Tpymme (ONpeneisTh OOIue IeNu,
pacnpenenaTb poju, 10roBapuBaTbes Ipyr ¢ APYroM U T. 1.);

— yCTpaHSATh B paMKax JAuajora pa3pbiBbBl B KOMMYHUKAIUM, OOYCIOBICHHBIC
HEMOHUMAaHUEM/HETIPUATUEM CO CTOPOHBI coOecelHUKa 3anadyd, (OPMBI WIU COACpPNKAHUS
Jaora.

12. YMeHue 0Co3HAHHO MCIONB30BaTh PEUEBBIE CPE/ICTBA B COOTBETCTBUM C 3a/ladyeid
KOMMYHUKAIUU JJI BBIPAKEHHSI CBOMX YYBCTB, MBICIIEH M MOTPEOHOCTEH ISl TUIAHUPOBAHUS U
PErylsiluyd CBOEH NEeATENIbHOCTH; BJaJleHWE YCTHON M MUCHMEHHOW pedyblo, MOHOJIOTHYECKOH
KOHTEKCTHOU peubto. O0ydaronuiicst CMOXKET:

o OIpeNeNaTh 3aJady KOMMYHHUKAIlMd W B COOTBETCTBHUHM C HEH OTOMpATh peEveBbIC
CpeICTBa;

o OTOMpATh W HMCIIOJIB30BATh PEUEBBIC CPEJICTBA B MPOIECCe KOMMYHHKAIMH C IPYTUMHU
JIOJIBMU (JTHAJIOT B Iape, B MaJIOW TPYIINE U T. 11.);

o NPE/CTaBIIATh B YCTHOW WJIM NMUCBMEHHOW (hopMe pa3BepHYTHIH IUIaH COOCTBEHHOMN
NESITENIbHOCTH;

. coO01aTh HOPMBI MYOJIMYHOW peuM, pPErjiaMeHT B MOHOJOTe W JUCKYCCHH B
COOTBETCTBUHM C KOMMYHUKAaTUBHOM 3a/1a4eif;

o BBICKA3bIBaTh U OOOCHOBBIBaTh MHEHHE (CYXKICHHE) U 3alpaninBaTh MHEHHUE MTapTHEpa
B paMKax JUaJIoTa;

o MPUHUMATH PEIIEHUE B XO/I€ JUANIOTa U COTJIACOBBIBATH €0 C COOECETHUKOM;

o CO3MaBaTh MHCbMEHHbBIE  «KIMIIMPOBAHHBIE» W  OPUTHHANBHBIE TEKCTHl C
HCIIOJIb30BaHNEM HEOOXOAMMBIX PEUYEBBIX CPE/ICTB;

o UCIIOJIb30BaTh BepOATbHBIE CPEICTBA (CPEICTBA JIOTUYECKOW CBSI3U) JUTS BBIICTICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

o UCIIONIB30BAaTh  HeBepOanbHBIE  CpelCTBa  WIM  HArJsSAHBIE — MaTepuasbl,
MOJITOTOBJIEHHBIE/0TOOpAaHHBIE TIOJT PYKOBOJICTBOM YUHTEIIS;

o JIeJIaTh OIEHOYHBIM BBIBOJ] O JOCTHKCHHH IICJIM KOMMYHHUKAIIUU HEMOCPEACTBECHHO

MocJie 3aBepIleHNsI KOMMYHHUKAaTUBHOIO KOHTaKTa M 00OCHOBBIBAThH €TO0.
13. ®opmupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B OOJAacTH  HCHOJIb30BAHUS
MH(}OPMaLlMOHHO-KOMMYHUKAIIMOHHBIX TexHosorui (nanee — KT). OGyuaronuiicss cCMOXKeT:

. [[EJICHANpPaBIEHHO  WCKaThb W MCIIOJIb30BaTb  MH(POPMALMOHHBIE  PECYpPCHI,
HEoOXOUMBIE Ui PellIeHus] y4eOHbIX U MPaKTHUECKHX 3a7a4 ¢ moMorbio cpeacts UKT;
. BBIOMpPATh, CTPOUTH M MCIOJIB30BaTh aJCKBAaTHYI0 HH(POPMALMOHHYIO MOETb IS

nepeaayn CBOUx MBICTIEH CpeaAcCTBaMU €CTCCTBCHHBIX U (bOpMaJ'H:HBIX SA3BIKOB B COOTBCTCTBHH C
YCJI0BUSAMH KOMMYHUKAIIUH;

L4 BBIACIIATDH I/IH(I)OpMaI_[I/IOHHHﬁ ACIICKT 3aJda4u, OICPUPOBATH NAHHBIMU, UCIIOJIB30BATH
MOZCIIb pCHICHUA 3a1a4H,



J UCTIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJOTMU (BKIIOYas BHIOOp aJeKBAaTHBIX 3ajaye
MHCTPYMEHTAIBHBIX  IPOTPAaMMHO-ANIApaTHBIX CPEICTB W CEPBUCOB) JUI  PEIICHHS
UHPOPMALIMOHHBIX W KOMMYHHUKAIIMOHHBIX YYE€OHBIX 3a/7ad, B TOM YHCJE: BBIYUCICHHE,
HalMcaHue MMCEeM, COUMHEHHH, T0KJIaI0B, pehepaToB, Co3/1aHNe IPE3CHTAMN | Jp.;

o UCTIO0JIb30BaTh HH(OPMAIHIO C YYETOM 3THYECKUX U PABOBBIX HOPM;

o co3/aBaTh MH(OPMALMOHHBIE PECypChl Pa3sHOrO THUNA W JUIl Pa3HBIX AyJUTOpPUH,
co0uro1aTh MH(GOPMAIIMOHHYIO TUTHEHY U TpaBUiIa HHPOPMALIMOHHOMN 6€30MMacHOCTH.

IIpeaMeTHbIE pe3ybTAThI
BrinyckHuK HayuyuTcs B 5-6 kiaccax (isi MCIOJIb30BAHUS B MOBCEIHEBHOM KU3HU U
o0ecrneyeHUs1 BO3MOKHOCTH YCIEIIHOTO NMPOA0JIKeHs1 00pa3oBaHUsA HA 0a30BOM YPOBHe)

. OnepupoBath Ha 0a30BOM YPOBHE MOHSTHSMH: MHOXXECTBO, JJIEMEHT MHOXKECTBA,
MOJAMHOKECTBO, TPUHAJICKHOCTH;

. 3a/1aBaTh MHOXKECTBA MEPEUNCICHUEM UX IJIEMEHTOB;

° HAXOJHTh MepeceueHue, 00beTUHEHHE, TTOJIMHOKECTBO B IIPOCTEHUIIIUX CUTYAIIHSIX.

B noBcenHeBHOI KU3HM U NPU U3YYEHUH IPYTUX NPeIMETOB:

. pacro3HaBaTh JJOTHUYECKH HEKOPPEKTHBIC BHICKA3bIBAHUS.

Yucaa

. OmnepupoBarh Ha 0a30BOM YPOBHE MOHATUSMHU: HATYypaJbHOE YHUCIO, LEJI0E YHUCIIO,
O0OBIKHOBEHHAs APOOB, IeCATUYHAS IPOOb, CMEIIAaHHOE YHCII0, PAIlMOHAIBHOE YUCIIO;

. MCIIOJIH30BaTh CBOMCTBA YMCEN U MpPaBWIA ACUCTBUN C PAIIMOHATLHBIMU YHCIIAMU TIPU
BBIIIOJIHCHUH BBIUMCIICHHIA;

° HCIIOJIb30BaTh MPU3HAKU JIETUMOCTH Ha 2, 5, 3, 9, 10 nipu BBINMOJHEHUU BBIYUCICHUN U
PEIICHUU HECIIOXKHBIX 3a/1a4;

° BBITIOJIHSITH OKPYTJICHUE PAIlMOHAIBHBIX YHCEI B COOTBETCTBUU C TIPABUIIAMH;

. CpaBHUBATh PallUOHATIBLHBIC YUCIIA.

B noBceqHeBHOI KU3HM U MPU U3YYEHUH JAPYTUX NPeIMETOB:

. OILICHUBATh PE3YJbTAThl BEIYUCICHHM MPHU PEIICHUN MTPAKTHUYECKUX 3a7ay;

° BBITIOJIHSITH CPABHEHUE YHUCEI B PEATbHBIX CUTYaIIHSIX;

° COCTABJISITh YUCJIOBBIC BBIPAKEHHUS TPHU PEIICHUU TMPAKTUYECKUX 3a/ad U 3a7ad U3

JIPYTUX y4eOHBIX MTPEIMETOB.
CTaTHCTHKA H TeOpHs BEPOSITHOCTEH

o [IpencraBisTh TaHHBIE B BUJIE TaOJIHII, JUarpamm,

o YUTaTh UH(OPMALINIO, IIPEJICTABICHHYIO B BUJIE TaOIHIIbI, IUArPAMMBI.

TexcroBble 3axa4un

o Pemate HecnoXXHbIE CIOKETHBIE 3a/a4d Pa3HBIX THIIOB Ha Bce apudmeTnueckue
JEHUCTBUS,

. CTPOUTh MOJIE€Tb YCIOBHUS 3a/aud (B BUAE TaOIUIBl, CXEMBbl, pUCYHKA), B KOTOPOU
JIaHbl 3HAYEHUS IBYX U3 TPEX B3aMMOCBA3aHHBIX BEJIMUMH, C LIEJIBIO IOMCKA PELICHMS 3a/1a4H;

o OCYILECTBIISATh CHOCOO MOMCKA peIleHUs 3a7ayd, B KOTOPOM PACCyXJIEHUE CTPOUTCS
OT yCJIOBUS K TpeOOBaHUIO WJIM OT TPeOOBaHUS K YCIOBHIO;

o COCTaBJIIATH IUIAH PELIEHUS 3aauu;

o BBIJIETIATH 3TAllbl PEIICHUS 3a/1a4H;

o MHTEPIIPETUPOBATH BBIYUCINTENBHBIE PE3YNIbTATHI B 337ja4€, UCCIEI0BATDH MTOJIyYEHHOE
pellIeHue 3a1a4u;

. 3HATh pa3lInuue CKOPOCTEH OOBEKTa B CTOSYEH BOJIE, MPOTUB TEYCHUS H 1O TCUCHUIO
peKu;

o pelaTh 3aJa4i Ha HaX0)KJICHUE YaCTH YuCila U YMCIIa TI0 €ro 4acTu;

o pelaTh 3aJa4u pa3HbIX THIOB (Ha paboTy, Ha MOKYIIKHU, HA ABH)KEHHE), CBSI3bIBAIOLINX
TPH BEJIMYUHBI, BBIIEISTH 3TH BEJIMYMHBI U OTHOLLEHUS MEXYy HUMU;

o HaXOJUTh NPOLEHT OT YMCJA, YUCJIO IO MPOLEHTY OT HEro, HaXOIUTh MPOLIEHTHOE

OTHOIICHHUEC JBYX YHCCJI, HAXOAUTHb MPOLUCHTHOC CHHIKXCHUC HIIUW NPOHCHTHOC IMOBBINICHUC



BCJINYHHBI,

® pe€uiaTbh HECIOXHBIC JIOTUYCCKUEC 3a1a4Yl MECTOI0OM paccymz[eHHﬁ.
B noBceqHeBHOM KH3HHU U IPpU U3YYCHUH NPYIUX NPEAMETOB:
° BBIIBUI'aTh THIIOTE3bI O BO3MOXKHBIX IMPCACIBHBIX 3HAUYCHUAX HMCKOMBIX BCJIMYUH B

3ajaue (J1e7aTh IPUKUIIKY)

Harasignasi reomeTpus

I'eomeTpuueckue purypni

o OmnepupoBath Ha 0a30BOM YpOBHE MOHSATUSAMU: GUTYpPA,TOUKA, OTPE3OK, MpsAMasi, JIyd,
JIOMaHasi, yroJl, MHOTOYT'OJIbHUK, TPEYTOJIbHUK U YETHIPEXYTOJIBHUK, IPSIMOYTOJILHUK U KBaparT,
OKPY)KHOCTh M KpPYT, MPSIMOYTOJBHBIN IMapaiuienenuresn, Kyo, map. M3o0paxkaTh n3ydaembie
(GUTYpPBI OT PYKH U C TIOMOIIBIO TUHEHKU U [IUPKYIISL.

B noBceaHeBHOI1 ;KM3HU M PU U3YYE€HHH IPYTUX NMPEAMETOB:

. pemarh MpaKTUYECKHEe 33JJa4u C MPUMEHEHHEM IPOCTEHIINX CBOMCTB (uUryp.

HN3mepenus u BbIYMCICHUS

o BBINIOJHATh W3MEPEHME [UIMH, PpACcCTOSHMM, BEIWYMH YIVIOB, C IIOMOUIBIO
WHCTPYMEHTOB Ul U3MEPEHUN JJIUH U YIJIOB;

o BBIYMCIIATH IUIOLIAH NIPSIMOYTOJIbHUKOB.

B noBceqHeBHOM KU3HH U NPU U3YYEHUH APYTUX NPEeIMETOB:

o BBIUNCJIATh PACCTOSSHUS HA MECTHOCTH B CTaHJAPTHBIX CHUTyalusAX, IUIOIIALU
IIPSIMOYTOJIBHUKOB;

o BBINOJIHATH MPOCTEHIINE NOCTPOCHUS M U3MEPEHUs Ha MECTHOCTH, HEOOXOIUMBbIE B

peanbHOM KU3HU.
HUcTopusi MaTeMaTUKHU

o OMNMUCHIBATh OTHACJIBHBIC BBIAAOIIHUCECS PCE3YJIbTAThI, IMOJNYYCHHBIC B XOAC€ PA3BUTUA
MaTCMAaTUKH KAaK HAYKH,
o 3HATb NPUMEPBI MAaTCMAaTUICCKUX OTKpI)ITI/IfI " X aBTOPOB, B CBA3U C OTCYCCTBCHHOM

Y BCEMHPHOMN UCTOPHUEH.

BpinyCKHUK MOJTYYHT BO3MOKHOCTh HAYYHTHCHA B 5-6 Kiaccax (s odecneyeHust
BO3MOSKHOCTH YCIIEITHOTO MPOA0/I:KEeHUsI 00pa30BaHus HA $A30BOM H YIUTyOJEHHOM
YPOBHSX)

DJieMeHThI TEOPUU MHOKECTB M MATEMATHYECKOI JTOTHKH

o Onepuposams NOHAMUAMU. MHONCECMBO, XAPAKMEPUCUKU MHOHCECMEA, IIeMeHM
MHOJICECMBA, — nycmoe,  KOHeuHoe U  OecKOHeuHoe  MHOIHCEeCmEo,  NOOMHOICECMEBO,
NPUHAONEHCHOCTD,

. onpeoensams  NPUHAONIEHCHOCMb — DJIEMEHMA  MHOJNCeCmsy,  00beOUHeHUr U
nepeceyeHur) MHONCEeCms8; 3a0as8amb MHOMCECME0 C NOMOWbIO NepeyucieHus 31eMeHmos,
C108ECHO20 ONUCAHUSL.

B noBceiHeBHO KU3HM ¥ NIPU U3YYEHHH JAPYTUX NMPeIMETOB:

®  pacno3Haeams 102U4eCcKU HeKOPPEeKMHble 8blCKA3bIGAHUS,

. CMPOUmMsb YenouKy yMo3axKaoueHull Ha OCHO8e UCNOIb308AHUSA NPABUT TOSUKU.
Yucna
. Onepuposams NOHAMUAMU. HAMYPATbHOE YUCIO, MHONCECTB0 HAMYPANbHbLIX YUCE]L,

yenoe Yucio, MHOMCECMB0 YenvlX ducei, 00bIKHOBEHHAsE Opobb, 0ecamudHas opoodb, cMeulaHHoe
YUCNIO, PAYUOHANbHOE  YUCIO, MHONCECMBO  DPAYUOHANbHBIX — YUCel,  2e0MempUYecKdsl
uHmepnpemayus HamypaibHeiX, Yeablx, PAYUOHATbHLLX,

° HOHUMAMb U 00BACHAMb CMBICT NO3UYUOHHOL 3ANUCU HAMYPATLHO20 YUCAA,

° BLINOJIHAMb GLIYUCTEHUSL, 8 MOM YUCTEe C UCNONb308AHUEM NPUEMOE PAYUOHANLHBIX
8bIYUCTEHULL, 0OOCHOBLIBAMb AI2OPUMMbL BbINOJIHEHUS OeUCMBULL,

° ucnonvzosamev npusHaku Ooeaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmsl u

npou3seOeHUs: Yuceil NPu GbINOJHEHUU 8bIYUCTCHUT U PeuleHuy 3a0a4, 000CHO8bI8AMb NPUSHAKU
oenumocmu;
. BbINOIHAMb OKPY2IEHUe PAYUOHANbHBIX YUCETL C 3A0AHHOU MOYHOCMbIO;



o VROPSAOOUUBAMb YUCLA, 3ANUCAHHbBLE 8 8UOE OObIKHOBEHHBIX U 0eCAMUUHBIX Opobell;

. nHaxooums HO/ u HOK uucen u ucnonvzosams ux npu peweruu 3a0d;.

o onepuposams NOHAMUEM MOOYIb YUCILA, 2e0MempUudecKas UHmepnpemayus MooyJis
yuca.

B noBceiHeBHOM KU3HM U TIPH U3YYEHUH APYTUX MPEIMETOB:

o NPUMEHAMb NPABUNA NPUOTUNCEHHBIX BbIYUCIEHUL NPU DeuleHUUu NpaKmuyecKux
3a0a4 u peweHuy 3a0ay Opyeux y4eOHvIX npeomemos;

o BbLINONIHAMb CPABHEHUE Pe3YIbmamos GblYUCIeHUNl NpU peueHuUu NpaKmuydecKux
3a0au, 8 MOM HUcjie NPUOTUNCEHHBIX BbIUUCTEHU;

o COCMABNAMb YUCIOBblE BbIPAJICEHUS U OYEHUBAMb UX 3HAYEHUs Npu peueHuu

NPAKMU4ecKux 3a0ad u 3a0a4 uz opyaux y4eOHulx npeomemos.

YpaBHeHUsI 1 HEPABEHCTBA

o Onepupoeamv NOHAMUAMU. PABEHCMBO, YUCI080€ PABEHCHBO, VPABHEHUE, KOPEHb
VPasHeHusl, peulenue YPagHeHUsl, YUCI080€ HEPABEHCNEO.

CrarucTuKa ¥ TeoOpusi BEepOSITHOCTE

° Onepuposams nousmusimu: cmoadyamvle U Kpy2ogvle Oudazpammvl, madauysl
OaHHbIX, Cpednee apugmemuyeckoe,

. usgnexamo, UHGopmMayuio, NPeoCmasieHHy0 8 mabauyax, Ha OUAzpammax;,

. cocmasnsimes mabauyvl, CMpoums OUAZPAMMbl Ha OCHOB8E OAHHUBIX.

B noBceHeBHOI1 ;KM3HU M IPU U3YYe€HHH JPYTUX NMPEAMETOB:

° uzenexamsn, UHmMepnpemuposamy u npeodpazoevleams ungopmayuro,

npeocmasieHnylo 8 mabauyax u Ha OUAspamMmax, ompaxcarouyio c6OUCMea U XapaKmepucmuKu
PeanbHbIX NPOYECcco8 U s81eHUIL.
TekcToBbBIE 3a1a4H

o Pewamv npocmuvle u cnodicHvle 3a0auu  pasHuIX Munos, a maxdce 3a0aiu
NOBbIUEHHOU MPYOHOCIUL,

o UCNONIL308AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CIOJICHbIX 3a0a4 OJisl
NOCMPOeHUst NOUCKOBOU CXeMbl U PeuleHUst 3a0ay,

. 3HaMb U NpuUMeHsAmsb 006a cnocoda Noucka peuieHus 3aoay (om mpebO8aHus K
YCIOBUIO U OM YCI08USL K MPebOB8AHUIO),

o MOOENUPOBAMb PACCYHCOCHUSL NPU NOUCKE PeUleHUsl 3a0ay ¢ HOMOWbIO 2pagh-cxembl,

. 8b10e15IMb IMANbl peueHUs 3a0a4u U co0epIHCanue Kaxrcoo2o Imana,

o UHMEPNPEMUPOBAMb  BLIYUCIUMENbHbIE  pe3ylbmamsl 8 3adave, UCCLe008amb
NOJYYEHHOE peltere 3a0ayll,

o AHATUBUPOBATNL — BCEBOZMOMNCHBIE ~ CUMYAYUU — B3AUMHO20  PACHOLONCEHUS  O8YX

00beKmMo8 U UsMEeHeHUe UX Xapakmepucmux npu COBMeCMHOM OBUMCEHUU (CKOPOCMb, 8pems,
paccmosiHue) npu pewieHuu 3a0ay Ha O08udiceHue 08yX 00beKmo8 KAk 6 00HOM, MaxK U 8
NPOMUBONOIONHCHBIX HANPABLEHUSAX,

° UCCTIE0068AMb 6CEBO3MOINCHBLE cumyayuu npu peuleHuu 3a0ay4 Ha 08uCeHUe No pexe,
pacemampusantb pasHble CUCNIEMbl omcqéma;

L peutamo pa3H006pa3Hbl€ 3a0a4u «Ha uacmuy,

° pewanisv u obocHosblI8amb c80e peuileHue 3a0ay (6bla€]l}ZI’I1b mamemamudecKyro

OCHOBY) HA HAXONHCOEHUe Yacmu YUCIA U YUCIA NO €20 YACMU HA OCHO8e KOHKPEMHO20 CMbLCIa
opoou;

o 0CO3HABaAMb U 0OBACHAMb UOEHMUYHOCTb 3A0ad PA3HBIX MUNOE, C8A3LIBAIOUUX MPU
eenuyunbl (Ha pabomy, HA NOKYNKU, HA OBUNCEHUE); blOeNsiMmb MU GeNUYUNbI U OMHOULEHUS
MedHCOYy HUMU, NPUMEHAMb UX NpU peuleHul 3a0ay, KOHCMPYUposamv coOCMEeHHble 3a0adu
VKA3AHHBIX MUNOS.

B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

o 8vl0eNAmb NpU peweHuy 3a0ay XapaKxmepucmuku paccmampueaemoll 6 3aoaye
cumyayuu, OmauyHvle OMm peanvHulx (me, 0m KOmopwlx a6Cmpasuposaniucy), KOHCMpYuposams
HOBble CUMyayuu ¢ Y4émom 3Mux Xapakmepucmuk, 8 YACMHOCMU, NPU peueHuu 3a0ai Ha



KOHYeHmpayuu, y4unsledms ni10OnmMHoCnb eewecmea,

o peuiams U KOHCMpPYUpo8ams 3a0aiu Ha OCHO8e PACCMOMPEHUS PealbHbIX CUMYAYUll,
8 KOMOpbIX He mpedyemcs MOUHbIL 8bIYUCTUMENbHBII Pe3YIbmam,
o peuams 3a0a4u Ha 08UdNCEHUE NO peKe, PACCMAMPUBAsl pA3Hble CUCIEMbl OmcYemd.

Harasinnasi reomerpust
I'eomeTpuueckue Gurypsol

o Hzenexamv, unmepnpemuposame U  npeobpasoevieamv — uHgopmayuio - o
2eomempudeckux Gueypax, npeocmasieHHyI0 Ha Yepmertcax;

o uzobpasicames uzyuaemvie Queypol Om pYKU U C HNOMOWBIO KOMNbIOMEPHLIX
UHCMPYMEHMO8.

H3MepeHusi 1 BbIYMCIEHUSA

o BLINONIHAMY  UMepeHue ONUH, PACCMOSHUL, —BelUYUH Y2108, C NOMOWbIO
UHCMPYMEHMO8 0151 USMEPEHUL ONUH U Y208,

o BLIYUCTAMD  NIOWAOU NPAMOY2OTbHUKOS, KBAOpamos, 00bEMbl NPAMOY20TIbHbIX

napasnnenenuneoos, Kyoos.
B noBceiHeBHOM KU3HM U TIPH U3YYEHHH APYTUX MPEIMETOB:

o BLIYUCTAMD PACCMOSAHUA HA MeCMHOCMU 8 CMAHOAPMHBIX CUMYAyusx, niowaou
VUACKO8 NPAMOY201bHOU (hopMbl, 00HEMbI KOMHAM,

o 8bINOIHAMb NpOCMeluiue NOCMpPOeHUss Ha MeCMHOCMU, HeobXooumbvle 8 pealbHOU
HCUBHU,

o OYEHUBAMb Pa3mMepbl PeaibHbIX 00BEKNO8 OKPYIHCAIOWEe20 MUpA.

HUcTopusi MaTeMaTUKHU

o Xapaxkmepuzosamv 6KIAO BbIOAIOWUXCA MAMEMAMUKO8 6 pA3eumue Mamemamuxu u
UHBIX HAYYHBIX 0baacmell.

BoinyckHuk Hay4yurtcs B 7-9 kiaccax (/151 MCII0JIb30BAHUSA B OBCETHEBHOM KU3HM U
o0ecrneyeHUs1 BO3MOKHOCTH YCIIEIIHOTO MPOAOJIKeHUs1 00pa30oBaHUA HA 02a30BOM YPOBHe)
DJ1eMeHTHI TEOPUHM MHOKECTB M MATEMATUYECKOI JIOTHKH

e OmnepupoBaTh Ha 0a30BOM YPOBHE IMOHSTHUSMHU: MHOXXECTBO, DJIEMEHT MHOKECTBA,
MMOJMHOKECTBO, MPUHAJIC)KHOCTD;

®  3a7aBaTh MHOXKECTBA MEPEUYHCICHUEM UX JJIEMEHTOB;

® HaxOJUTh NepecedeHne, 00beAMHEHUE, ITOIMHOKECTBO B MPOCTEUIITNX CUTYAITUSX;

e omepupoBaTh Ha 0a30BOM YypOBHE MOHSATHSMU: OIpe/eeHHe, aKChoMa, Teopema,
JI0Ka3aTeNIbCTBO;

® [IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI JIJIsl TOATBEP>KHEHUSI CBOMX BBHICKA3bIBAHUH.
B noBcenHeBHOI KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:

®  ICIIOJIb30BaTh Trpaduueckoe MPeICTaBICHHE MHOXECTB MM OMHCAHUS PeaTbHBIX
MPOILIECCOB U SBIICHUH, P PEIICHUH 3a/1a4 IPYTUX YUeOHBIX MPEIMETOB.
Yucaa

e OmnepupoBaTh Ha 6a30BOM YPOBHE MOHSTHUSIMH: HATypallbHOE YHCIIO, €0 YHUCIIO,
OOBIKHOBEHHasi JpoOb, JAecATHYHas JpoOb, CMemaHHas JpoOb, palHOHATBHOE YHUCIIO,
apu@MeTHYecKuil KBaJipaTHbIA KOPEHb;

®  JCIOJIb30BaTh CBOMCTBA YKMCEI U MPaBUJIa ACHCTBUIN MPHU BHINIOJHEHUN BHIYUCICHUI;

®  JCIOJIb30BaTh NMPU3HAKYU JAEIUMOCTU Ha 2, 5, 3, 9, 10 npu BBINOJHEHUN BBIYUCICHUN
Y PEIIeHUH HECIIOKHBIX 33]1a4;

®  BBITIOJHATH OKPYTJIICHUE PAIIMOHAIBHBIX YMCET B COOTBETCTBHUH C IMPABHIIAMH,

®  OILICHMBATh 3HAYEHHE KBAAPATHOT'O KOPHS U3 MOJOKUTEIBLHOTO LEI0r0 YUCIa;

®  pacrno3HaBaTh PallMOHAJIbHBIE U UPpPALMOHATbHBIEC YUCIIA;

®  CpaBHUBATh YHUCIA.
B noBceqHeBHOM KU3HM U NMPU U3YYEHUH IPYTUX NPeIMETOB:

®  OIICHWBATh PE3YJIbTATHI BEIYUCICHUN MPU PEIICHUN MPAKTUUECKHUX 3a/1a4;

®  BBITIOJHATH CPABHEHHE YMCEN B PEATbHBIX CUTYAIUAX;

®  COCTaBIIATh YMCJIOBBIC BBIPAKCHHUS TPU PEUICHUU MPAKTHYECKUX 33/7ad W 3a/7a4 U3



JPYruX y4eOHBIX MPEAMETOB.
ToxnecTBeHHbIE IPe0OPaA30BaAHUS

e BpIMonHATE HECNOXKHBIE NpeoOpa3oBaHUs sl BBIYUCICHHS 3HAUYCHUH YHUCIIOBBIX
BBIPDAKEHHM, COAEpKAIMX CTENEHUM C HATypaJbHbIM II0KAa3aTElIeM, CTEINEHH C LEeJIbIM
OTpULATENIbHBIM [10Ka3aTeNEM;

®  BBLINOJHATH HECJOXKHBIE MPeoOpa3oBaHMs LEIbIX BhIPAKEHUI: PaCKpbIBaTh CKOOKH,
MPUBOJUTH MOAOOHBIE ClIaraeMble;

®  HCNONB30BaTh (POPMYIIBI COKpAIIEHHOTO YMHOXXEHHUS (KBagpaT CyMMBI, KBajapar
Pa3HOCTH, PA3HOCTH KBAJIPATOB) JJIsl YIIPOIIECHUS BEIUUCICHUN 3HAUCHHU I BBIPAXKEHUH;

®  BBLINOJHATH HECJOXKHBIE TMPeoOpa3oBaHUs JIPOOHO-TUHEHHBIX BBIPAXKCHUH U
BBIPKEHHM C KBaJpaTHBIMU KOPHSIMH.

B noBceHeBHOM KU3HM M TIPM M3Y4YE€HUH APYTUX NMPeJIMETOB:

e [IOHMMAaTh CMBICII 3aIIMCH YKCIIa B CTAHAAPTHOM BH/IE;

e  omnepupoBaTh Ha 6a30BOM ypOBHE MOHSATUEM «CTaHAAPTHAS 3aMUCH YHUCIIAY.
YpaBHeHus1 1 HEPABEHCTBA

e OnepupoBaTh Ha 0a30BOM YpPOBHE HOHSTHSIMH: PaBEHCTBO, YHCJIOBOE PAaBEHCTBO,
YpaBHEHUE, KOPEHb YPABHEHHUsS, PEILICHHE YPABHEHHUS, YKMCIOBOE HEPABEHCTBO, HEPABEHCTBO,
peueHue HepaBeHCTBA;

®  [IPOBEPATH CIPABEJIMBOCTh YHCIIOBBIX PABEHCTB U HEPABEHCTB;

e pelaTh JUHEHWHbIE HEPABEHCTBA U HECIOXHBbIE HEPABEHCTBA, CBOJSIIMECS K
JIMHEWHBIM;

®  pemarh CUCTEMbI HECIO0KHBIX JIMHEHHBIX YpaBHEHUN, HEPABEHCTB;

®  [IPOBEPSATH, ABJSETCS JIU JAHHOE YHUCIIO PELIEHUEM ypaBHEHUs (HEPAaBEHCTBA);

e  pemiarth KBaJpaTHblE ypaBHEHUS 10 (hOpMyIie KOPHEN KBaApaTHOTO YpaBHEHUS,

e  n300paXkaTh pEUICHHS] HEPABEHCTB U UX CUCTEM Ha YMCJIOBOM MPSAMON.

B noBcenHeBHOM KU3HM U NPU U3YYEHUH IPYTUX NPeIMETOB:

®  COCTaBJIATH U PEILIaTh JIMHEWHbIE YpaBHEHMsI NPU PELICHUH 3ajay, BO3ZHUKAIOIIUX B
JIpYTUX y4eOHBIX NpeAMETax.

DOyHKIUHA

e Haxonuts 3HaueHne QyHKLINHU N0 33JaHHOMY 3HAUEHUIO apIyMEHTa;

e HaxoJuTh 3HAUECHHE apryMEHTa IO 3aJJaHHOMY 3HAYEHHMIO (PYHKIMHM B HECIOXKHBIX
CUTYalUsX;

®  ONpeleNATh IOJOKEHHWE TOYKM IO €€ KOOpAMHATaM, KOOpAMHAThl TOYKU IO €€
MIOJIO’KEHUIO HA KOOPAMHATHOM INIOCKOCTH;

e 10 rpaduky HaxXoAUTh OOJACTH OIpENETICHUs, MHOKECTBO 3HAYCHHM, HYIH
(GYHKIIMHM, TNPOMEXYTKHM 3HAKOIOCTOSHCTBA, MIPOMEXKYTKH BO3pacTaHUs U  yObIBaHMS,
HauOoJIbIIIee M HaUMEHblIIee 3HaYeHUsl QYHKIINU;

®  CTpOUTh rpaduK JUHEHHON QYyHKIUY;

®  TIPOBEPSATH, SABJIAETCS JIM JaHHBINA rpaduk rpadukoM 3a1aHHON QyHKIMM (TMHEHHOH,
KBaJJpaTUYHON, 0OpaTHON MPONOPLIUOHAIBHOCTN);

e onpenensaTh NpUOIMKEHHbIE 3HAYEHUS KOOPAMHAT TOYKHM IepeceyeHus: rpapukoB
byHKIIHI;

e omepupoBaTh Ha  0a30BOM  YpPOBHE  TOHATHSAMH:  I1OCJI€AOBATEIbHOCTD,
apudMeTHYECKas IPOrPECCHsl, FTEOMETPHUECKas POTPECCHS;

e pemarh 3a7auyd HAa TPOTPECCHH, B KOTOPHIX OTBET MOXET OBITh TOJy4YeH
HEIMOCPEICTBEHHBIM MOJCYETOM 03 MPUMEHEeHUs (POPMYII.

B noBceHeBHOM KU3HM M TIPH M3Y4YECHHH APYTUX NPEIMETOB:

®  HCIIOJIb30BATh rpaMKy peasIbHbIX MPOIECCOB U 3aBUCUMOCTEHN ISl OTIPEACTIEHUs UX
CBOMCTB (HamOoOJbIIME M HAUMEHbLINE 3HAu€HUs, NMPOMEXKYTKH BO3pacTaHUs U yObIBaHUS,
00J1aCTH MOJIOKUTENBHBIX U OTPULIATENIbHBIX 3HAYCHUN U T.11.);

®  HCIIOJIb30BAaTh CBOWMCTBA JIMHEHHOW (YHKIMHU U ee rpaduk MpH pelIeHuu 3a1ad u3
JIPYTUX y4eOHBIX MTPEIMETOB.



CTraTucTHKA U TeOpUs BepOSITHOCTEMH

e lmers mpexncTaBieHHME O CTAaTUCTHYECKUX XapaKTEPUCTHKAX, BEPOSTHOCTH
CIIy4aifHOTO COOBITHS, KOMOMHATOPHBIX 33/1a4ax;

e pewmate  IpOCTEHIIME  KOMOMHATOpHBIE  3aJa4d  METOJOM  HpPSIMOro MU
OpraHU30BaHHOTIO 1epedopa;

®  TPEACTaBJATH JaHHBIC B BUE TaOJHII, AUarpamMmm, rpaduKoB,;

e  yuTaTh HH(OPMAIIHIO, TPEACTABICHHYIO B BUJIE TaOJIUIIbI, IMArpaMMBbI, TpaduKa;

®  OMpeneNiaTh OCHOBHBIC CTATHCTUYECKUE XapPAKTEPUCTUKU YHCIOBBIX HAOOPOB;

®  OLIGHUBATh BEPOSATHOCTH COOBITHS B IPOCTEHIINX CIYYasX;

®  UMETh PEJCTABICHHUE O POJIM 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBICHUSX.
B noBceHeBHOI KM3HM M IPU U3YYEHHH JPYIHX PEAMETOB:

®  OLIGHMBATHh KOJIMYECTBO BOZMOXKHBIX BApUAHTOB METOJIOM Iepedopa;

® UMETb NpPEICTABICHHE O POJM NPAKTUYECKH JOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITHI;

® CpaBHUBaTb OCHOBHBIC CTATUCTHUYECKUE XAPAKTEPUCTUKHU, IOJyYCHHbIE B MpOLEcce
peleHus MPUKIIAAHOM 3a1au, U3yUEeHUs PEANbHOTO SBJICHMUS,

®  OILIGHUBATH BEPOSATHOCTH PEATbHBIX COOBITUI U SBJICHUI B HECTIOKHBIX CUTYAIIHSIX.
TekcToBbIE 321241

e Pemath HECIOXKHbBIE CIOKETHBIE 33a[aud Pa3HbIX THUIIOB Ha Bce apUpMETHUYECKHE
JEUCTBUS,

® CTpOWTH MOJETb YCIOBHS 3agaud (B BHUAE TAaONHIBI, CXEMBbl, PHCYHKA WIH
yYpaBHEHMsI), B KOTOPOM JaHbl 3HAU€HMs JBYX U3 TPEX B3aMMOCBS3aHHBIX BEJIMYUH, C IEIIBIO
MIOWCKA PEIICHUS 3a1a4H;

®  OCYIIECTBIAThH CHOCOO MOUCKA PELICHUS 331a4H, B KOTOPOM PacCyKIEHHUE CTPOUTCS
OT yCJIOBUS K TPEOOBAHUIO UM OT TPeOOBAHUS K YCIOBUIO;

®  COCTaBIIATH IUIAH PEIICHUS 3a/1a4H;

®  BBIJICIIATH ITAIBI PEUICHUS 33/1a4H;

®  UHTEPHPETHPOBATH BHIYUCIUTENBHBIE pPE3YyJNbTaThl B  3agade, HCCIEI0BATh
MOJIy4EHHOE PELICHHE 3aJauu;

®  3HATh pa3IMyUe CKOPOCTEH 0OBEKTa B CTOSIUEH BOJIE, IPOTUB TEUEHUS U 110 TEYECHUIO
peKy;

e  pemarh 337a4¥ Ha HAXOXKICHUE YaCTH YHCIIA U YHCIIA TI0 €0 YacTH;

e pemath 33Ja4d  Pa3HbIX THUIOB (Ha paboOTy, Ha TOKYIKH, Ha JBH)XXEHHE),
CBSI3bIBAIOIMX TPU BEIUYHMHBI, BBIIEIATh 3TH BEIMYMHBI U OTHOLLIECHUS MEXy HUMH;

®  HAXOJUTh NMPOIEHT OT YKCIA, YUCIO 1O MPOIEHTY OT HEro, HaXOIUTh MPOLEHTHOE
CHIDKEHHE WM IPOIICHTHOE TIOBBIIICHIE BETMYMHBI;

®  peulaTh HECIOXKHBIE JIOTHUYECKUE 33/1a4l METOJIOM PacCyXkJIEeHUH.
B noBceaHeBHOI )KM3HM M NIPU U3YYeHHUH JPYIUX NPeAMETOB:

®  BBIIBUTATh THUIOTE3bl O BO3MOXHBIX MPEIEIbHBIX 3HAYCHUSX HCKOMBIX B 3a/a4e
BEJIMYUH (Z1e7aTh PUKUIKY).
I'eomerpnyeckue Gurypsl

e OmnepupoBaTh Ha 0a30BOM YPOBHE NOHSITUSIMH F€OMETPUUECKUX PUTYD;

® u3BICKaTh HWHPOPMAIHMIO O TEOMETPHUECKUX (UTYypax, MpPEACTaBICHHYIO Ha
YyepTexax B IBHOM BUJIE;

® TpUMEHSTHh IS pEIIeHHs] 3ajJad TeOMETpUYecKHe (aKThl, €CIH YCIOBUS UX
NpUMEHEHHS 3aJ1aHbl B IBHOU (hopme;

e pemarth 33724 HAa HAXOXJACHUE TE€OMETPHUECKMX BEJIMYMH 10 OOpa3laM WM
ITOPUTMaM.
B noBceaHeBHOI1 ;KM3HU ¥ PU U3YYE€HHUH JPYTUX NMPeAMETOB:

®  UCNOJNB30BaTh CBOMCTBAa I'€OMETPUUECKUX (UIYp JUIs pEHIeHUs TUIOBBIX 3ajad,
BO3HHUKAIOIIMX B CUTYAIMSIX OBCEAHEBHOM KU3HU, 33]1a4 IPAKTUYECKOTO COJIEPKAHMSL.
OTHowmeHust



e OmnepupoBarb Ha 0A30BOM ypOBHE MOHSATHIMU: PABEHCTBO (UTYp, paBHbIE (PUTYPHI,
PaBEHCTBO TPEYTOJIBHUKOB, MAapajlUIEIbHOCTh MNPSAMBIX, NEPHEHAUKYISIPHOCTh IPSIMBIX, YIJIBI
MEXY NPSMBIMU, IEPIEHIUKYIISP, HAKIOHHAS, IPOEKIUSI.

B noBceHeBHOM KU3HH M NIPH U3YYCHHHU APYTHX NPEIMETOB:

®  CIIOJIb30BATh OTHOIIEHUS JUIsI PELICHUS NPOCTEHIIMX 3a]ad, BO3HUKAIOLIUX B
peanbHOU KU3HU.
N3mepenusi 1 BbIYHMCICHUSA

e BbinonHATh H3MEpPEHUE [JIUH, PACCTOSHUN, BEJIMYMH YIVIOB, C IIOMOIIbIO
MHCTPYMEHTOB Il U3MEPEHUH JIJIMH U YIJIOB;

e QpuMeHATh (OpMyJbl MEPUMETPa, IUIoW@And U 00bEMa, MIIOUIATU IMOBEPXHOCTH
OTJIEIbHBIX MHOTOI'PAaHHUKOB IIPY BBIUYNCICHUSX, KOTJa BCE JaHHBIE UMEIOTCS B YCIIOBHY,

e npuMeHATH TeopeMy lludaropa, 6a30BbIe TPUTOHOMETPUUECKHUE COOTHOIICHUS JUIS
BBIYMCIICHUS JJIMH, PACCTOSIHUM, ITONIAZEN B MPOCTEUILINX CIydasiX.

B noBceHeBHOM KU3HHM M NIPH U3YYCHHHU APYTHX NPEIMETOB:

®  BBIYMCIATH PACCTOSIHMS HAa MECTHOCTH B CTaHAAPTHBIX CHUTyalUsX, IUIOIIATU B
NPOCTEUIINX CIyYasx, IPUMEHATh (OPMYIIbI B TPOCTEHUIIINX CUTYalUAX B TOBCEIHEBHOM KU3HU.
I'eomeTpuyeckue NocTpoeHU

e U3oOpaxkaTh TUHOBBIE IUIOCKKWE (UTYpPBHl U (UTYpPHI B MPOCTPAHCTBE OT PYKH U C
IIOMOUIbI0 HUHCTPYMEHTOB.

B noBceHeBHOM KU3HM M TIPM U3Y4YEeHHH APYTUX NMPeJIMETOB:

®  BBINOJHATH NPOCTEHIINME MOCTPOEHHUS HAa MECTHOCTH, HEOOXOOUMbIE B peasbHOM

JKU3HU.
I'eomeTpnueckune npeodpazoBaHus

e  Crpouts purypy, CHMMETPUUHYIO JAaHHOM (PUrype OTHOCUTENBHO OCH U TOYKH.
B noBceHeBHOM KU3HHM M NIPH M3YYCHHH APYTUX NPEIMETOB:

®  pacrno3HaBaTh JBUKEHHE OOBEKTOB B OKPY)KAIOIIEM MUPE;

®  pPacmo3HaBaTh CHMMETPUYHBIE (PUTYPHI B OKPYKAIOIIEM MHpE.

BexkTopbl M KOOPAUHATHI HA IVIOCKOCTH

e OmnepupoBarb Ha 0a30BOM YpOBHE TMOHSATHSIMU BEKTOp, CyMMa BEKTOPOB,
IIPOU3BENICHNE BEKTOPA HA YNCII0,KOOPAUHATHI HA MIJIOCKOCTH;

e onpeneniaTb NpPUOMMKEHHO KOOpAMHATBI TOYKM MO €€ H300paKeHUI0 Ha
KOOPJAMHATHOM INIOCKOCTH.

B noBceHeBHOM KU3HHM M TIPH U3YYCHHUH APYTUX NPEJIMETOB:

®  HCIIOJIB30BAaTh BEKTOPHI JUISl PELIEHUS] IPOCTEHIINX 3a7ja4 Ha ONPEEIIEHUE CKOPOCTH
OTHOCHUTEJIBHOTO JIBHKEHUS.

Hcropusi MaTeMaTHKHU

e  OnuchiBaTh OTIEJIBHBIE BBIJAIOUINECS PE3YNbTATHI, MOJTYYEHHBIE B XOJE PAa3BUTHS
MaTEMaTHKHU KaK HAayKH;

e  3HaTh NPUMEPHI MATEMAaTUYECKUX OTKPBITUN U X aBTOPOB, B CBSI3U C OTEYECTBEHHOMN
Y BCEMHPHOHN UCTOpUEN;

e [IOHMMAaTh POJIb MATEMATUKH B pa3Butun Poccuu.

MeTtoabl MaTEMATHKH

e Bruibupare noaxoAsiui W3YYEHHBIH METOJ [UIsl PEUICHHMH HW3YYEHHBIX THUIIOB
MaTeMaTHYeCKUX 3ajay;

e [lpuBoauTh mpUMEpPHl MaTEMATUYECKUX 3aKOHOMEPHOCTEH B  OKpY’KaroLIeH
JNENCTBUTENBHOCTH U IPOU3BEICHUAX UCKYCCTBA.

BhinyCKHUK MOJYYHT BO3MOKHOCTh HAYYNTHCA B 7-9 Kiiaccax AJis1 o0ecriedeHust
BO3MO’KHOCTH YCIIELHIHOTO NMPOJ0JIKEHUsI 00pa3oBaHus HA 02a30BOM U YIiIy0JIEéHHOM
YPOBHSX
JJIeMeHTHhI TEOPUH MHOKECTB M MATEMATHY€CKOM JIOTUKHU

o  Onepuposamv HOHAMUAMU: Onpeodelenue, meopemda, aKCUuoma, MHOICECMBO,



XapakxmepucmuKku MHONCeCM8d, JJeMeHm MHOXCecmsd, nycmoe, KOHeuHoe U OecKOHeuHoe
MHOIHCECTBO, NOOMHONCECMBO, NPUHAOTIEHCHOCTb, BKIIOYEHUE, DABEHCTNBO MHONICECE;

®  U300padcamev MHONMCECMBA U OMHOUEHUE MHONCECME C NOMOWbIO KpY208 Diinepa;

® onpeodensimb  NPUHAONEHCHOCMb  NIEMEHMA  MHOMNCECMBY,  00beOUHeHU U
nepeceueHur) MHONCeCms,

®  3a00a8amb MHOMCECBO C NOMOWDBIO NEPEYUCTIEHUS. DNIEMEHMO8, CI0BECHO20
ONUCAHUSL,

®  onepupoeamv  NOHAMUAMU:  BbICKA3bIGAHUE,  UCMUHHOCMb U JIOHCHOCHIDb
BbICKA3BIBAHUS, OMPUYAHUE BbICKA3BIGAHUN, ONEpayuu HAO GbICKA3LIBAHUAMU: U, UIU, He,
VCII08HbIE BbICKA3LIBAHUS (UMNAUKAYUL);

®  Ccmpoums 8blCKA3bIBAHUS, OMPUYAHUSL BbICKA3LIBAHUIL.
B noBceaHeBHOI1 ;KM3HU M PU U3YYE€HHH IPYTUX MPEAMETOB:

®  Ccmpoums YenouKu YMO3AKIIOUEeHUL Ha OCHOBE UCNONb308AHUSA NPABUIL IO2UKU,

®  UCNONL306AMb  MHOMCECMBd, ONepayuu ¢ MHOMXCeCmeamu, ux epaguueckoe
npeocmasierue 0Jisk ONUCAHUS PEATbHbIX NPOYECCO8 U AGTeHULL.
Yucaa

o  Onepuposams NOHAMUAMU: MHONICECMBO HAMYPATbHBIX YUCET, MHONCECHBO YelblX
yucen, MHOJICECMBO PAYUOHANLHBIX YUCeT, UPPAYUOHATbHOE YUCLO, KEAOPAMHbIL KOPEHb,
MHOIHCECBO OCUCBUMENbHBIX YUCE]l, 2eOMEMPUYECKas UHMEPNPemayus HamypaibHbiX, YelblX,
PAYUOHATLHBIX, OCUCMBUMETbHBIX YUCEL;

®  NOHUMAMb U OOBACHAMb CMBICT NO3UYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,

®  GLINOAHAMb BLIYUCIEHUS, 8 MOM YUCTE C UCNONb30BAHUEM NPUEMOE PAYUOHATLHBIX
BLIYUCTEHULL,

®  GLINOAHAMb OKPY2leHUe PAYUOHANLHBIX YUCET C 3A0AHHOU MOYHOCMbIO,

®  CPABHUBAMDb PAYUOHATLHBLE U UPPAYUOHATbHBIE YUCILA,

®  npedcmasismb PAYUOHAILHOE YUCTO 8 8Ude 0eCAMUUHOU OpooU

®  YNOpA0OUUBAMb YUCAA, 3ANUCAHHbIE 8 8UOe 0OLIKHOBEHHOU U 0eCAMUYHOU OpOOU,

o naxooumwv HO/[ u HOK uucen u ucnonv3osams ux npu peutenuu 3a0ay.
B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

®  NpUMEHAMb NPABUNA NPUOTUINCEHHBIX GbIYUCICHUN NPU PEeUleHUuu NpaKmudecKux
3a0ay u pewieHuu 3a0ay Opyeux y4eOHvIX npeomemos;

®  GLINOAHAMb CPAGHEHUe pPe3VIbMAmMOo8 BbIYUCIeHUl NPU pPeuleHUuU NpaKmuiecKux
3a0au, 8 MOM HUcjie NPUOTUNCEHHBIX BbIUUCTEHU,

® cocmasnsaimb U OYEHUBAMb HUCIOBbIE BLIPAICEHUS. NPU PEUEeHUU NPAKMUYECKUX
3a0ay u 3a0a4 u3 Opy2ux yueOHvlx npeomMemos;,

®  3anucvl8ams U OKPY2isimb YUCTI08ble 3HAUEHUS PeAbHbIX GeTUYUH C UCNOb308AHUEM
PA3ZHBIX CUCTEM USMEDPEHUSL.
ToxnecTBeHHBbIE IPe0OPa30BAHUA

o Onepuposams NOHAMUAMU CMENEHU C HAMYPATbHLIM NOKA3AMenem, CMeneHu c
Yenvim OmpUYyamenbHblM NOKA3amenem,

®  GLINOAHAMbL NPeodPA306AHUS YENbX BbIPANCEHUL: Oelcmeus ¢ O0OHOYIeHAMU
(cnodxcenue, evluumanue, YMHOJNMCEHUe), OelCmEusi ¢ MHO2OUIEHAMU (ClloJCeHUe, BbluumaHue,
VMHOdMCEHUE);

®  GLINOAHAMb PA3NOJHCEHUE MHOSOUNCHO8 HA MHOMCUMENU OOHUM U3 CHOCODO08:
8bIHECeHUe 3a CKOOKY, SPYNNUPOBKA, UCNOIb308AHUE POPMYT COKPAUEHHO2O YMHONCEHUS,

®  guIdenamsb K8aopam CyMmbl U pazHOCMu 0OHOUNEHO8,

®  PACKNA0bIBAMb HA MHONCUMENU KBAOPAMHYBIUL MPEXUTIEH,

®  GLINOAHAMbL NPeoOPA30BAHU  BLIPANCEHUL, COOEPHCAWUX CMEeNneHUu ¢ YeablMu
OMPUYAMENbHBIMU  NOKA3AMENAMU, Nepexooums Om 3anucu 6 6ude CmeneHu ¢ Yeavim
ompuyamenbHbiM NOKA3amenem K 3anucu 8 sude opoou;

®  GLINOAHAMbL NPeodpPaz08aHusi OPOOHO-PAYUOHANLHLIX BbIPANCEHUU: COKpAueHuUe
O0pobell, npusedeHue aneebpauieckux opoobetl Kk 00wemy 3HamMeHamenio, CloHCeHUue, YMHONCEHUE,



denenue ancedopaudeckux opobel, 8038edeHue aneedbpauyeckol Opoou 6 HAMmypaibHyl0 U Yeryro
OMPUYAMENLHYIO CIENeHb,

®  BLINOIHAMb NPEOOPAZOBANHUS BLIPANCEHUU, COOEPAHCAUUX KBAOPAMHbIE KOPHU,

®  gul0enAmb K8AOpam CyMMbl UIU PASHOCIU OBYYILEHA 8 BbIPAICEHUSX, COOEPICAUUX
K8a0pammbvle KOPHU,

®  BLINOIHAMb NPEOOPAZOBANUS BLIPANCEHUU, COOEPAHCAUYUX MOOYTb.
B noBceiHeBHOI ;KM3HH M NIPU U3YYE€HHH IPYTUX NPEAMETOB:

®  BLINOIHAMb NPEOOPA30BAHUS U OCUCMBUS C YUCLAMU, 3ANUCAHHBIMU 8 CIAHOAPMHOM
suoe;

®  GLINOAHAMb NPeoOPA306AHUs ANCeOPAUUECKUX BbIPACEHUN NPU peuleHuu 3a0ay
Opyeux yueOHvix npeomMemos.
YpaBHeHus1 1 HEPABEHCTBA

e  Onepuposamb NOHAMUAMU. YPAGHEHUE, HEPABEHCMEBO, KOPEHb YDAGHEHUs, PelleHue
HepaseHcmea, pPAeHOCUNbHbIE YPAGHEHUs, 001acmb onpedeneHus ypaeHeHus (HepaseHcmad,
cucmemvl YpaGHEeHUIl UlU HEPABEHCME),

®  pewams JUHEUHble YPAGHEHUs U VPABHEHUS, C80OUMble K JTUHEUHbIM C NOMOWbIO
MOACOECMBEHHBIX NPEOOPA306ANHUIL,

®  pewiamv K8aOpamuvle YPAGHEHUs U YPAGHEHUs, CB0OUMble K KE8AOPAMHbIM C
HOMOWBIO MOHCOECMBEHHBIX NPEOOPAZ0BAHULL,

®  pewams OpOOHO-TUHEUHbLE YPABHEHUS,

® pewams  npocmeuwiue  UPPAYUOHANIbHbIE — YPABHEHUs  6uUdd «/f(x):a,

e pewams ypasnenus suda X" =a;

®  pewams YpasHeHUs CNOCOOOM PA3ONCEHUS HA MHONCUMENU U 3AMeHbL NePEMEHHOUL,

®  UCNONB308AMb MEMOO UHMEPBANIO8 O/l PEUleHUs. Yeablx U OpPOOHO-PAYUOHATLHBIX
HepaseHcma;

®  pewams TuHelHble YPAGHEHUsL U HEPABEHCBA C NAPAMEMPAMU,

®  peuwams HeCI0NHCHbLE KBAOPAMHbBLE YPAGHEHUS C NAPAMEMPOM,

®  peuwams HeC0NCHbLE CUCTNEMbL TUHEUHBIX YPAGHEHUL C NAPAMEMPamu,

®  peuwams HeC0NCHbLE YPABHEHUS 8 YEblX YUCTAX.
B noBceaHeBHOI ;KM3HU M NPU W3YYE€HHH JPYTUX NPEAMETOB:

® cocmasnsame U peuiamv JUHEUHble U K8AOPAMHblE YPAGHEHUsl, VPAGHEHUs, K HUM
€800 UeCS], CUCMEMbL TUHEUHBIX YPAGHEHUI, HEPABEHCME NPU PEUeHUU 3a0ay OPYeUxX Y4eOHbIX
npeomemos;

®  GLINOAHAMbL OYEHKY NPABOON0000Us. pe3yIbmamos, NOAYYAeMbIX NPU  pPeuleHuu
JIUHETHbIX U KBAOPAMHbIX YPAGHEHUL U CUCTeM JUHEUHbIX YPAGHEHUll U HEPAGEHCME Npu
peuieHuu 3a0a4 Opy2ux yueOHvIX npeomemos;

® gulOUpamb coomeemcmeylowue YPAaeHeHUs, HEPAGEHCMEAd UIU UX cucmemvl OJis
COCMAGIEHUSI MAMEMAMULECKOU MOoOelu 3A0AHHOU PeanrbHOU CUmyayuu uiu npukiaoHou
3a0avu,

*  yMemb UHMEPNPEMUPOSAmsb NOJYYEHHbI NPU PEUeHUU VPAGHEeHUs, HEPABeHCMEa
UnU cucmemsl pe3yibmam 6 Konmexkcme 3a0AHHOU PeanbHOU CUMYayuu U1y NPUKIAOHOU 3A0ayuU.
DOyHKIUHA

e Onepuposamb NOHAMUAMU: DYHKYUOHANbHAS 3A6UCUMOCTb, (QYHKYUA, 2paguk
@yHKYyuU, cnocobbl 3a0aHus QYHKYUU, apeyMeHm U 3HaveHue Qyukyuu, oonacmes onpedenenus u
MHOJCECMBO  3HAYEHUll  (YHKYUU, HYIu @OYHKYUU, NPOMENCYMKU 3HAKONOCMOSHCMEA,
MOHOMOHHOCMb YYHKYUU, YEMHOCMb/HEUEMHOCb DYHKYUU,

e cmpoumbv  epaguku  JTUHEUHOU, Keaopamuynou  QyHKyu, obpamuoti

k
NPONOPYUOHATbHOCMU, PYHKYUU 6uda. Y =a+ b’ y=x,y=%x, y= |X|;
X+



® Ha npumepe K8AOPAMUYHOU QYHKYUU, UCHOIb308AMb NPeoopa3o8anus epaguxa
@ynxyuu Y=f(x) ona nocmpoenus epaguxoe pynxyuii y = af (kx+b)+c;

® cocmasnsims YpaeHeuus NpsAMOoU NO 3A0AHHBIM YCI0BUSIM: NPOX0ooauel uepes3 06e
MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOX0Osuell uepe3 OAHHYIO MOYKY U NAPALIeNbHOU
OaHHOU NPAMOU;

® uccredosamo yHKyuio no eé epaghuxy;

®  HAXOO0UMb MHOJCECMBO 3HAYEHUlLl, HYIU, NPOMENCYMKU 3HAKONOCMOSIHCMEA,
MOHOMOHHOCMU KBAOPAMUYHOU DYHKYUU,

®  onepupogamv NOHAMUAMU: NOCIE008AMENbHOCHb, APUPMEMULecKas Npozpeccus,
2eomMempuieckas npoepeccusl;

®  pewams 3a0a4u HA APUPMEMUUECKVIO U 2EOMEMPUUECKYIO NPOSPECCUIO.

B noBceaHeBHOI1 ;KM3HU M PU U3YYE€HHH JPYTUX MPEAMETOB:

®  ULIIOCMPUPOBATL C NOMOWBIO 2PAPUKA PEeAbHYIO 3a8UCUMOCTb UIU NPOYECC NO UX
XapakmepucmuKam,

®  UCNONBL308aMb CEOUCMBA U SPAPUK K8AOPAMUUHOU (YHKYUU NPU peuleHUU 3a0ad U3
Opyaux yueoHblX npeomemos.

TexcToBbI€E 3a7a4N

e Pewamb npocmeie U CIOJXCHble 3A0ayl PA3HLIX MUNOS, 4 MAKHCe 3a0ayu
NOBbIULEHHOU MPYOHOCMU,

®  UCNONL308aMb PA3HbIE KPAMKUE 3ANUCU KAK MOOeIU MeKCMO8 CILOJNCHLIX 3a0ay OJisl
NOCMPpOeHUst NOUCKOBOU CXeMbl U PeuleHUs 3a0ay,

®  paziuuames Mooeib meKcma u Mooeib peuenus 3a0a4i, KOHCMpPYupoeams K 0OHOL
MoOenu peuteHus HeCI0HCHOU 3a0ayu pasHble MOOeIU MeKcma 3a0adu;

®  3HaAmMb U NPUMeEHAMb 00a cnocoba noucka peuwleHus 3a0aq (om mpebosanusi K
VCILOBUIO U OM YCI08USL K MPebOBAHUIO);

®  MOOenUpo8amsb paccyicoenus npu NOUCKe peuenus 3a0a4 ¢ NOMOWbIO epag-cxemvl,

®  gbIdeNsAMb dMANbL peuleHus 3a0ayi U COOepPICAHUe KAHCO020 SMand;

*  yMemb GbIOUPAMb ONMUMANILHBIL MEMOO PEeueHUs 3a0ayu U 0CO3HABAMb 8blOOD
Memooa, paccmampuéams paziuyHble Memoobl, HAXOOUMb PA3Hble pPeuleHusi 3a0aqi, eciu
B03MOJCHO,

®  QHAIUBUPOBAMb 3aMPYOHEHUs NPU PEUUEHUU 3A0aY,

®  GLINOAHAMb PA3IUYHbLE NPeoOPA308AHUSL NPEOTONCEHHOU 3a0ayu, KOHCMPYUPOSAMb
HO8ble 3a0adu U3 OAHHOU, 8 MOM Yucie oopamHvle;

®  UHMeEpNpemuposams GbIYUCIUMENbHbIE pe3yabmamysl 8 3adave, UCCIe008amy
NOYYeHHOe peuerue 3a0a4ul,

®  QHAMUBUPOBAMDL  BCEBOZMOMNCHBIE —CUMYAYUU  B3AUMHO20  PACHONIONCEHUS.  O8YX
00bEeKMO8 U UBMEHeHUe UX XAPAKMEPUCMUK NPU COBMECMHOM OBUICEHUU (CKOpPOCMb, 6peMsl,
paccmosiHue) npu peuleHuu 3a0ay Ha O0sudceHue 08YX 00beKmo8 KaK 8 O0OHOM, MaK U 8
NPOMUBONONIONCHBIX HANPABTICHUSIX,

®  UCCTe008aMb BCEBOZMONCHBIE CUMYAYUU NPU PeueHUU 3a0ay Ha 08UdCeHUe NO peke,
PaAccmMampusams pasHvle CUCmembl OMcUéma,

®  pewams pazHOOOPA3HblE 3A0aYU «HA YACMUY,

® pewams U 0OOCHOBLIBAMb CB0€ peuleHue 3a0ay (8bl0eNAMb MAMEMAMUYECKYHO
OCHOBY) HA HAXONHCOEHUe Yacmu YUCIA U YUCTA NO €20 YACMU HA OCHO8e KOHKPEMHO20 CMbLCIA
opoou;

®  0CO3HABAMb U 0OBACHAMb UOCHMUYHOCHb 3A0ay PA3HBIX MUNOE, CEA3bIBAIOUUX MPU
BeNUYUHBL (HA pabomy, HA NOKYNKU, HA OBUdICEHUE). BblOeNAMb MU BEIUYUHbL U OMHOUWEHUS
MedHCOY HUMU, NPUMEHAMb UX NpU peuleHuu 3a0ay, KOHCMpPYupoeamv cOOCMBEHHble 3a0ay
VKA3AHHBIX MUNOS,

®  gnademsv OCHOBHbIMU MEMOOAMU PeuleHUs 3a0ay Ha CMeCU, CNIA8bL, KOHYESHMPAayuu,

®  pewams 3a0auu Ha NPOYEHMbL, 8 MOM YUCILe, CLOHCHbIE NPOYEHMbL C 000CHOBAHUEM,



UCNONb3YS pa3HbLE CNOCOObI;

®  pewams nocuyecKue 3a0auu pa3HbLMU CHOCObamu, 8 MoM ucie, ¢ 08yMs OLOKAMU U
¢ mpems 610Kamu OaGHHBIX C NOMOWbIO MAOIUY,

® pewams 3a0auu NO KOMOUHAMOPUKE U Meopul GeposimHOCHell HA OCHOBe
UCNONB308AHUS U3YHUEHHBIX MEMOO08 U 0DOCHOBLLBAMb PEUleHUEe,

®  peuwams HeC0NHCHbIE 3a0ail NO MAMEMAMUYECKOl CIamucmuKe;

®  061a0emb OCHOBHbIMU MEMOOAMU PEULeHUsl CIONCEMHbIX 3a0ay. apugdmemuiecKul,
aneebpaudeckull, nepebop 8apuanmos, 2eoMempudeckul, 2paguieckuil, NPUMeHsIMb UX 8 HOBbIX
N0 CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.
B noBceiHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

®  guldenamb Npu peweHul 3a0ay Xapakmepucmuku paccmMampueaemou 6 3aoave
cumyayuu, OmauyHvle OMm PeabHblX (me, Om KOMOPbIX AOCmMpasuposaIiucy), KOHCMpyuposams
HOBble CUMYAYUU C YYEMOM IMUX XAPAKMEPUCMUK, 8 YACMHOCMU, NPU peueHuu 3a0ay Ha
KOHYEeHmpayuu, y4umsléams ni0OMHOCMb 8eUjecmad;

®  pewams U KOHCMPYUPOBAMb 3A0AYU HA OCHO8E PACCMOMPEHUs PEAbHbIX CUMYAYULl,
8 KOMOpbIX He mpedyemcs MOUHbIL 8bIYUCTUMENbHBIL Pe3YIbmam,

®  pewams 3a0a4u HA OBUICEHUE NO PeKe, PACCMAMPUBASL PA3Hble CUCMEMbl OMCYemd.
CTaTHCTHKA U TeOpHs BEePOSITHOCTEMH

o  Onepuposamv noHAMUAMU: CMOLOYAmMble U Kpyeosble Ouazpammovl, maodauybl
OaHHbIX, CpedHee apupmemuyeckoe, MeOUuara, Hauboabulee U HauMeHbulee 3Ha4eHus: 6blOOPKU,
pazmax 8blO0pKU, OUCHEPCUsl U CMAHOAPMHOE OMKIIOHEeHUe, CIYYAUHASA USMEHYUBOCMb,

® uzsnekamv UHpoOpMayuro, NPeoOCMAsieHHyr0 8 madbauyax, Ha OudAspaAMMAax,
epaghuxax;

® cocmasnams madIUYbl, CMPOUMb OUASPAMMbBL U SPAPUKU HA OCHOBE OAHHBIX,

®  onepupoéamv NOHAMUAMU: DAKMOPUAL YUCAA, NEPEeCAHO8KU U COYEMAHUs,
mpeyzonvhuk Ilackans,

®  NPUMEHAMb NPAGUILO NPOU3BEOCHUs NPU PEUEHUU KOMOUHAMOPHLIX 3a0al;

®  onepupoamv NOHAMUSAMU: CAYYAUHBLIL ONbIM, CAVHAUHBIL 6bIOOP, UCHbIMAHUE,
leMeHmapHoe CayuailHoe coovimue (Ucxoo), Kiaccuieckoe oOnpeoesieHue 8eposimHOCmu
CYHALUHO20 COObIMUSL, ONEPAYUU HAO CTLYHAUHBIMU COOIMUAMU,

®  npedcmasisamsb UHGOPMAyuUIo ¢ NOMOWbI0 Kpyeos Jiiepa;

® pewamv 3a0auu HA GbIYUCIEHUE BEPOSIMHOCMU C HNOOCYEMOM KOAUYEC8d
8aPUAHMOB C NOMOULIO KOMOUHAMOPUKU.
B noBceaHeBHOI1 ;KM3HU M IPU U3YYE€HHH JPYTUX NMPEAMETOB:

®  u381E€KAMY, uHmMepnpemuposams u npeobpazoevleams ungpopmayuro,
NPeOCMAsieHHylo 8 madauyax, Ha Oudzpammax, 2pagurax, Ompaxicarwyro Cceolucmed u
XapakmepucmuKu peaibHblX NPOYecco U a61eHUll,

® onpedenamv cmamucmudeckue XapaKxmepucmuxku — 6blOOpoK no  mabauyam,
ouazpammam, epapuram, GbINOIHAMb CPABHEHUE 8 3ABUCUMOCTU OM Yelu Peulenus 3a0ayul,

®  OYeHUBAMb BEPOSIMHOCTIb PEAIbHbIX COOLIMULL U SIGTICHULL.
I'eomerpnueckue Gpurypsl

e Onepuposamb NOHAMUAMU 2EOMEMPUYECKUX Pueyp;

®  u3gleKamb,  UHMEPNpemuposams U npeobpazoevleamv  UHGOpMAYUr O
eeomempuieckux ueypax, npedcmasienHylo Ha 4epmexcax,

®  npuMmeHAmb 2eomempuueckue Gaxkmvl OIS peuleHus 3a0ay, 6 MOM YUCIe,
NPeONnona2aruux HeCKOJIbKO WA208 peueHuUs;

*  Jopmyruposamv 6 NPOCMEUUUX CTYYAAX CBOUCMBA U NPUSHAKU Uueyp,;

®  00KA3bIBAMb 2e0MEeMPUIeCKUe YMBEPIHCOCHUS,

® glademv CMAHOAPMHOU Kilaccuguxkayueli NIOCKUX @ueyp (Mpey2oivbHUKo8 U
Y4emulpEXY201bHUKOB).
B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

®  UCNONL306AMb  CEOUCMBA  2eoMempuyecKux  @ueyp 0as  peuwieHus  3a0ay



APAKMU4ecKoeo Xapakxmepa u 3a0ay U3 CMeHCHbIX OUCYUNTUH.
OTHowmeHust

o  Onepuposamb NOHAMUAMU: PABEHCMBO ueyp, pasHvle @ueypvl, pageHcmeo
MpeyeobHUKO8, NAPALIEIbHOCMb NPSIMbIX, NEPREHOUKYISPHOCMb NPAMbBIX, Velbl MeHCOy
npAMbIMU, NEePREeHOUKYIAD, HAKIOHHAs, NpoeKyus, nooodue ¢ueyp, nooobuvie ueypsl,
n000OHbBLE MPEYeOIbHUKU,

®  npumenamv meopemy Paneca u meopemy 0 NPONOPYUOHANLHLIX OMPE3KAX Npu
peutenuu 3a0a4;

®  Xapakmepuzo8amv G3AUMHOE PACNONOJCEHUe NPSAMOU U  OKPYICHOCMU, O08YX
OKPYJHCHOCMELL.
B noBceHeBHOI ;KM3HU M NIPU U3YYE€HHH JPYTUX NPEAMETOB:

®  UCNONB308AMb OMHOWEHUSL OJIsL PEUEHUs 30U, BO3ZHUKAIOWUX 8 PeaibHOU HCUZHU.
H3mepeHust U BIYUCTEHUS

e  Onepuposams npedcmasienuamu o0 OJUHe, NIOWAOU, 00bEMe KAK BeNUUUHAMU.
Ipumensmo meopemy Ilugazopa, ¢popmyner niowaou, o6véma npu peuwleHuu MHO2OULALOBbIX
3a0au, 8 KOMOPLIX He 6Ce OaHHble NPEOCMABIEHbL IBHO, A MPebYIOm 8bINUCTEHUL, ONEPUPOBAND
Oonee WUpoOKUM KOIUYeCmeom hopmyn ONuHbL, NIoWaAoU, 00vbEma, 8bIUCTAMb XAPAKMEPUCTIUKU
KoMOuHayuti gueyp (OKpyscHOCmel U MHO20Y20NbHUKOB) GbIUUCISMb PACCIOSHUS MENHCOY
Queypamu, npumeHames mpucoHomempudeckue Qopmyavl OJisl GbIYUCIEHUU 8 DOolee CIOHCHBIX
CYUAsIX, NPOBOOUMb BbIYUCIEHUSI HA OCHOBE PABHOBEIUKOCTU U PABHOCOCABIEHHOCIL,

®  1POBOOUMDb NPOCMblE BLIYUCTIEHUS HA 00BEMHBIX MeNax,

o dopmyruposams 3a0ayu HA GbIYUCTEHUE OJIUH, NAOUWAOeU U 0OBEMOB U peulamsp Ux.
B noBceaHeBHOI1 ;KM3HU ¥ IPU U3YYE€HHH JPYTUX MPEAMETOB:

®  1POBOOUMD BLIYUCTICHUS HA MECTHOCMU,

®  npuMeHAmMb (GOPMYIbl NPU BLIYUCIEHUSAX 8 CMENCHLIX YYeOHbIX NpeoMemax, 8
OKpYdHcaroujeli 0eucmeumenbHOCmu.
I'eomeTpuUyecKHe MOCTPOEHUS

o I306padsicamv  ceomempuyeckue @Queypbl N0  MEKCMOBOMY U  CUMBOIbHOMY
ONUCAHUIO;

®  CB0D0OHO ONEPUPOBAMb YEPMENCHBIMU UHCTNPYMEHMAMU 68 HECLONCHBIX CVUASIX,

®  GLINOAHAMbL NOCMPOCHUS MPEYCONbHUKOS, NPUMEHAMb  OMOEeIbHble  Memoobl
ROCMPOEHUL YUPKYJIeM U TUHEUKOU U NPO8OOUMb NpoCmeliuiue UCC1e008aAHUS YUCLA PeUleHULL

®  u300padicamv mMunosvle NIOCKUe @ueypvl U O0OvbeMHble mend ¢ NOMOWbIO
NPOCMeUuuUx KOMNbIOMeEPHbIX UHCIPYMEHMO8.
B noBceHeBHOIT ;KH3HH M NPU U3YYE€HHH IPYTUX MPEAMETOB:

®  GLINOAHAMb NpOCMeluue NOCMPOeHUs HA MeCIMHOCMU, HeoOXo0umble 8 PedbHOl
JICU3HU,

®  OYeHUBAMb PaMepbl PeabHbIX 00BLEKMO8 OKPYHCAIOUe20 MUPA.
IIpeoGpazoBanus

o  Onepuposamv nouamuem O8UdNCEHUs U Npeobpaz0eanusi nooodus, 6erademy
npuémamu nocmpoenus ueyp ¢ UCNOIb308AHUEM OBUJNCEHUL U Npeodpazosanuii noooodus,
NPUMEHAMb NOJIYYeHHble 3HAHUSA U ONbIM NOCPOEHUU 8 CMENCHbIX NpeoMemax U 8 pedybHbiX
CUMYayUusx OKpysHcaouje2o mupa,

e cmpoumb Queypy, no0oOHYIO OAHHOU, NOJIBL30BAMBCSA CEOUCMEAMU NOOOOUS 0N
000CHOBaHUSL CBOUCME huyp;

®  NPUMEHAMb CBOUCMEA OBUNCEHULl Ol NPOBeOeHUs NPOoCmeuuux o0060CHO8AHUL
ceoticma guzyp.
B noBceHeBHOI ;KM3HU M NPU U3YYEHHH JPYTUX MPEAMETOB:

®  NpUMEHAMb CEOUCMBA OBUJNCEHUU U NPUMEHIMb No00Oue 01 NOCMPOeHUll U
BbIYUCTEHULL.
BeKTOpBI M KOOPAUHATHI HA TJIOCKOCTH

o  Onepuposamb NOHAMUAMU BEKMOP, CYMMA, DPA3HOCMb BEKMOPO8, NpOouU3eeoeHuUe



6EKMOpPA HA YUCTIO, Y20 MeHCOY 6EKMOPAMU, CKANAPHOE NPOU3BEOeHUe BeKMOPO8, KOOPOUHAMbL
Ha NI0CKOCMU, KOOPOUHAMbL 6EKMOPA;

®  GLINOAHAMb OelicMm8Us HAO 6eKMOPAMU (ClodceHue, BblYUMmanue, YMHONCeHUe Ha
YUCTIO0), BLIYUCTAMY CKATISIPHOE NPOU3Be0eHUe, ONPEOeisimb 8 NPOCMEUUUX CVUASX Y20l MeNCOy
BEKMOpAMU, BbINOJHAMY DPA3NONCEHUE 6eKMOPA HA COCMAasnAiowue, NPUMEHAMb NOJYYeHHble
3HAHUAL 6 (u3uUKe, NOAL30BAMBC POPMYNOU BLIYUCTICHUS PACCMOSAHUSL MedCcdy MOYKAMU NO
U38ECMHbBIM KOOPOUHAMAM, UCHOIb308AMb YPAGHEHUS (hucyp 01 peuleHus 3a0ay;

®  NPUMEHAMb BEKMOpPbl U KOOPOUHAMbL Ol PEUeHUs. 2eOMEeMmPUYecKux 3a0ay Ha
8bIUUCTIeHUE OUH, V2l08.

B noBceaHeBHOI1 :KM3HM M IPU U3YYeHHUH JPYIUX NPeAMETOB:

®  UCNONL308aMb NOHAMUSL BEKMOPOE U KOOPOUHam Oisi peuleHus: 3a0ay no ¢usuke,
eeoepaghuu u Opyeum yueOHviM npeomeman.
Hcropus maTteMaTHKH

o Xapakmepuzoeamv 6K1A0 BbLOANOWUXCS MAMEMAMUKOS 8 PA3GUMUE MAMEMAMUKY U
UHBIX HAYYHBIX obnacmell;

®  NOHUMAMb PONbL Mamemamuky 6 pazgumuu Poccuu.

MeToabl MaTeMAaTHKH

o /lcnonv3ys u3zyueHHvle Memoovl, NPOGOOUMb  OOKA3AMENbCMEO,  GbINOJHAMb
onpogepoicerue;

®  guLIOUpamMb U3YUEHHBIE MEMOObL U UX KOMOUHAYUU OJisl peuleHUs MamemamudecKux
3a0au,

®  UCnonb306aMb Mamemamuieckue 3HaMus OJisl ONUCAHUSA 3AKOHOMEpHOcmel 8
OKpyoHcatoujeti 0elcmaumenbHOCmuy U NPOU3BE0EHUAX UCKYCCMEA,

®  npumeHsmv  npocmelue  NPOSPAMMHbIE — CPEeOCmed U INEKMPOHHO-
KOMMYHUKAYUOHHbIE CUCEMbL NPU PeUleHUU MAMeMAmu4ecKux 3a0ay.

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCS B 7-9 Kilaccax AJs yCHelHoro
NMPOJ0JIZKeHUs1 00pa30BaHMs HA yIIy0JEHHOM yPOBHe
DJieMEeHThI TEOPUH MHOKECTB U MATEeMATHYECKOM JIOTHKH

e (CBo0OAHO oOmepUpoBaTh MOHATUSAMU: MHOXKECTBO, XapaKTEPUCTUKU MHOXKECTBA,
AJIEMEHT MHOJKECTBA, IIyCTOE, KOHEYHOE U OECKOHEYHOE MHOKECTBO, IOJMHOXKECTBO,
NPUHAIIEKHOCTD, BKIIFOUEHHE, PABEHCTBO MHOKECTB, CITIOCOOBI 3a/IaHUEe MHOKECTBA,

®  3ajJ]aBaTh MHOXECTBA Pa3HBIMH CIIOCOOAMU;

®  [IPOBEPATH BBHIOJHEHUE XapAKTEPUCTUYECKOIO CBOMCTBA MHOXKECTBA;

e CBOOOJHO ONEpPHPOBATh MOHATUSAMH: BBICKA3bIBAHWE, HCTUHHOCTh M JIOKHOCTb
BBICKA3bIBaHUSI, CJIOKHBIE U IPOCTHIE BHICKA3BIBAHMS, OTPUIIAHNE BbICKa3bIBaHUI; HCTUHHOCTh U
JOXHOCTh YTBEPXKICHHS W €ro OTPHUIAHWSA, OMNEpali HaJ BBICKa3bIBAaHUSMH: W, WIIH,
HE;yCIIOBHBIE BBICKA3bIBAaHUS (MMILTUKALINN);

®  CTpPOWTH BHICKA3bIBAHHS C MCIIOJIb30BAaHNEM 3aKOHOB areOphl BICKAa3bIBAHHIA.

B noBceaHeBHOI :KM3HM M IPU U3YYeHHUH JPYIHX NPeAMETOB:

®  CTPOWTH PACCYXXJIEHUS Ha OCHOBE MCIOJIH30BAHMUS TIPABUII JIOTHKH;

® WCNONB30BaTh MHOXKECTBA, OMNEpalMi C MHOXKECTBaMH, UX Tpadudeckoe
NpeJCTaBICHNE IS OMMCAHUS PEAbHBIX MPOIECCOB W SBICHHIA, NMPH PEUICHUHU 3a1ad IPYTHX
y4eOHBIX IPEAMETOB.

Yucaa

e (CB000aHO ONEPUPOBAThH MOHATHIMHU: HATYPAJIbHOE YHCIIO0, MHOKECTBO HATYPAJIbHBIX
quCceNl, IEeJI0e YHUCI0, MHOXECTBO IIEJbIX YHCelNl, OOBIKHOBEHHas ApoOb, JecsITHUYHas JIpoob,
CMEIIaHHOE YHCII0, PAallMOHAIBHOE YMCIIO0, MHOXKECTBO PAIIMOHAIBHBIX YHCEN, UPPANOHATHLHOE
YHUCI0, KOPEHb CTENEHH 1N, JAEHCTBUTENbHOE YHMCIO, MHOMKECTBO JEHCTBHUTEIBHBIX YHCEI,
TreOMETpUYECKasi HMHTEPIPETAalnsi HATYpabHBIX, MENbIX, PpAlHOHAIBHBIX, JACHCTBUTECIBHBIX
YHCeIT;

® TIOHMMaTh W OOBSICHATH PAa3HUIy MEXKIY IMO3UIMOHHON ¥ HENO3HIIMOHHOM
CHCTEMaMH 3aITMCH YHUCET;



®  TIEPEBOJUTDH YUCIA U3 OJHOM CUCTEMBI 3aMUCU (CUCTEMBI CUHUCIIEHUS) B JPYTYIO;

®  JI0OKa3bIBaTh W HCIMOJIb30BaTh NMPU3HAKU AeIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11
CYMMBI U IPOU3BEICHHS YHNCET IIPH BBIIIOJIHEHUHU BBIYUCICHUN U PEIICHUH 33/a4;

®  BBINOJHATH OKPYIJICHUE PALMOHAIBHBIX W HPPALMOHAIBHBIX YHUCEN C 3aJlaHHOU
TOYHOCTHIO;

®  CpaBHHUBATh JICUCTBUTENIbHBIC YHCIA PA3HBIMH CIIOCOOAMHU;

®  yHOPSAOYMBATH YMCIA, 3allMCAaHHBIE B BUJEC OOBIKHOBEHHOW U NECATUYHOH apoOw,
YHClla, 3allMCaHHBIE C UCIIOJIb30BAHUEM apU(PMETHUECKOTO KBaIpaTHOTO KOPHS, KOPHEH CTeleHn
Ooublie 2;

e gaxomuth HOJ[ m HOK wuuncen pa3HeiMH croco0amMu W HMCIOJIb30BaTh HMX IpHU
pELIeHUH 3a/]a4;

®  BBHINOJHATH  BBIYHCICHHUS W NpeoOpa3oBaHUs  BBIPAKEHHM,  COJAEpM KAIINX
JICMCTBUTEIIbHBIE YHCIIA, B TOM YKCJIE KOPHU HATYpalbHBIX CTEIIECHEH.
B noBceqHeBHOI KU3HM U NPU U3YYEHUH IPYTUX NPeIMETOB:

®  BBLINOJHATh U OOBACHATH PE3YJbTAaThl CPABHEHUS PE3YJIbTATOB BBIUMCICHHUH IPU
pellIeHNnr MPAKTHUYECKUX 3ajiad, B TOM YHUCIE MPUOIMKEHHBIX BHIYUCICHUM, UCIIONB3YS pa3HbIe
CIOCOOBI CPaBHEHUI;

®  3alUCHIBATh, CPABHUBATH, OKPYIJISATh UWCJIOBBIE JAHHBIE pEAIbHBIX BEIUYHH C
MCIIO0JIb30BAHUEM Pa3HBIX CUCTEM U3MEPEHUS;

®  COCTaBJIATH U OIEHWBATh PA3HBIMU CIIOCOOAMH YHCIIOBBIE BBIPAKEHUS MPU PEUICHUU
MPaKTUYECKHX 3a/1a4 ¥ 337a4 U3 APYTUX y4eOHBIX MPEIMETOB.
ToxkaecTBeHHbIE IPe00pPa30BaHUS

e  (CB00OAHO OMEPUPOBATH MOHATUSIMHU CTETICHH C LEIBIM U TPOOHBIM MTOKA3aTeNeM;

®  BBINOJHATH JOKA3aTE€IbCTBO CBOMCTB CTENEHHM C MEJIBIMH M JIPOOHBIMHU
MOKa3aTeIsIMHU;

® ONEepUpOBaTh MOHATHAMHU «OAHOWIEH», «MHOTOWIECH», «MHOTOWIEH C OIHOU
MEPEMEHHOI», «MHOTOWICH C HECKOJBKHUMH TEePEMEHHBIMUY», KOA()(DHUIIMEHTHI MHOTOWICHA,
«CTaHJIAPTHAs 3alMCh MHOTOWIEHA», CTENEHb OJIHOWICHA U MHOT'OUJICHA;

e CBOOOJTHO BIIAJICTh MpPUEMaMU NPEOOpPa30BaHUS LEIBIX U JAPOOHO-PAIMOHAIBHBIX
BBIPAKECHMI;

®  BBINOJHATH PA3J0KEHHE MHOTOWIEHOB Ha MHOMHUTENHU Pa3HBIMH CIIOCO0aMU, C
MCIIOJIb30BaHNEM KOMOUHAIIUHN pa3IuYHBIX IPUEMOB;

®  HCIOJIb30BaTh Teopemy Buera u Teopemy, obpatHyto TeopeMe Buera, mis moucka
KOpHEH KBaJPaTHOTO TPEXUWICHA W NI PEIICHUs 3aj7a4, B TOM YHCIIE 3a/7a4 C MapaMeTpaMu Ha
OCHOBE KBaJIpaTHOT'O TPEXWICHA;

®  BBITNOJHATH JIEJICHUE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM;

®  JI0Ka3bIBaTh CBOMCTBA KBAJPATHBIX KOPHEW M KOPHEH CTENEHN N,

®  BBIMOJHATH MPEOOPA30BAHUS BBIPAKEHUHN, COMEPKAIINX KBAJpaTHBIE KOPHU, KOPHU
cTeneHu N;

e CBOOOJHO OMEPHPOBATh MOHITHIMH «TOXIECTBO», «TOXKIECTBO HAa MHOXXECTBEY,
«TOXJECTBEHHOE ITPeoOpa3zoBaHuey;

e  BBINONHATH pa3iNyYHble MPeoOpa30oBaHMs BBIPAKECHUM, COACPKAIIUX MOIYIIH.

() =
B nosceqHeBHOM KU3HHU U NPU U3YYEHUH IPYTHX NPEeIMETOB:

e  BBINOJHATH IPEOOpa3OBaHus U JEHCTBUS C OYKBEHHBIMU BBIPAKEHUSIMU, YHCIOBHIE
KO3(DPUIIMEHTHI KOTOPBIX 3aIMCAHbl B CTAHAAPTHOM BHJIE;

e  BBINOJHATH MPEOOpa3OBaHUs paIMOHAIbHBIX BBIPAKEHUNW MPH PpELIeHUH 3a/1ady
JIPYTUX y4eOHBIX NPEAMETOB;

®  BBINOJHATH MPOBEPKY MPaBAONOA00Us (U3MUECKUX U XHUMHUUYECKUX (opMyn Ha
OCHOBE CPaBHEHUS PA3MEPHOCTEN U BAJICHTHOCTEH.
YpaBHeHus1 M HEpaBEHCTBA



e (CBoOomHO oOmepupoBaTh TMOHSATHSAMU: YpaBHEHHE, HEPAaBEHCTBO, PaBHOCUIIbHBIC
YPaBHEHMsT M HEPABEHCTBA, YPAaBHEHHUE, SBIAIOLICECS CIEICTBUEM JPYroro ypaBHEHHS,
ypaBHEHHMSI, PABHOCHJIbHBIE HA MHOXKECTBE, paBHOCUIJIbHbIE MTPe0Opa3oBaHus ypaBHEHUH;

e pewiaTh pasHble BUAbl YPAaBHEHUH M HEPABEHCTB M MX CHCTEM, B TOM YHCIE
HEKOTOpble ypaBHEHUs 3 U 4 cTeneHel, ApoOHO-pallMOHaIbHbIE U UPPALMOHAIBHBIE,

e 3HaTh TeopeMy Buera [uis ypaBHEHUH CTEIICHU BBILLIE BTOPOH;

® [IOHUMAaTh CMBICI TEOPEM O PABHOCWIIBHBIX M HEPABHOCHIIBHBIX MPEOOpPa3OBAHUAX
YPaBHEHHI U YMETh UX TOKAa3bIBATh;

®  BJAJCTh Pa3HBIMU METOJAMH PELICHUs YPABHEHUIl, HEPABEHCTB U MX CUCTEM, YMETb
BbIOMPATh METOJI PELIEHUsI 1 0OOCHOBBIBATH CBOW BBIOOD;

®  HCMOJB30BaTh METOJ WHTEPBAJIOB JJIsl PEIICHUS HEPaBEHCTB, B TOM YHCIE IPOOHO-
paLMOHATIBHBIX U BKJIIOYAIOIIUX B c€0sl HPPAIIOHAILHBIC BBIPAKEHHUS,

e pewath anreOpanyeckue ypaBHEHHUsS M HEPABEHCTBA M MX CHCTEMBI C IapamMeTpamu
anreOpandecKuM U rpapuuecKuM METOJaMU;

®  BJAJETh Pa3HBIMU METOJIAMH JJOKa3aTeIbCTBA HEPABEHCTB;

®  peulaTh ypaBHEHHUS B LIEJIbIX YUCIIAX;

e u300pakaThb MHOKECTBA Ha IJIOCKOCTH, 33JaBaeMble YpaBHEHUSMH, HEPABEHCTBAMU
U UX CUCTEMaMH.

B noBceaHeBHOIi ;KM3HU M PU U3YYeHHUH IPYTIUX NPeAMETOB:

® COCTaBJIATh M PELIATh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMbI IPH PELICHUU 3a/ad
JPYruX y4yeOHBIX MPEJAMETOB;

®  BBHINOJHATH OIEHKY NPaBIONONOOUS pPE3yJNbTaTOB, IMOIYYaeMBIX IPH PEIICHUH
pa3MYHBIX YpaBHEHMI, HEPAaBEHCTB M HMX CHUCTEM IIPH PEIICHHH 3a7ad JIPYIHX Y4eOHBIX
IPEIMETOB;

® COCTaBIIATh M pEUIaTh ypaBHEHHS M HEPABEHCTBA C MapaMeTpaMu TPH PEIICHUH
3ajiay IpYrux y4eOHbIX NPEIMETOB;

®  COCTaBJIATh ypaBHEHHE, HEPABEHCTBO WJIM HUX CHCTEMY, OIMCHIBAIOUINE PEATbHYIO
CUTYAIMIO WM MPUKIIAJHYIO 33/1a49y, HHTEPIPETUPOBATH MTOJyYCHHBIE PE3yIbTATHI.

DOyHKIUHA

e (CB00OMHO OMEPUPOBATH MOHATHIMH: 3aBUCUMOCTbD, ()YHKIIMOHATIbHAS 3aBUCHMOCTbD,
3aBHCHMMAasl M He3aBUCUMas MepeMeHHble, (DYHKIUS, CIOCOObI 3aJaHusi (PYHKIUH, apryMEHT H
3HaYeHue (yHKIHHU, O0JIACTh ONPEIENCHUsI U MHOXKECTBO 3HAUeHUs (QYHKUMHU, HYJIU (QYHKIHH,
POMEXYTKH 3HAKOMOCTOSTHCTBA, MOHOTOHHOCTh ()YHKIMM, HawOoJblee W HaWMEHbIIee
3HaYeHUs, YETHOCTH/HEYETHOCTh (YHKIMH, MEPUOAUYHOCTh (GYHKLUUHU, Tpaduk QYyHKIUH,
BEPTUKAJIbHAS, TOPU30HTAIbHAS, HAKIIOHHAS aCUMIITOTHI; Tpa(uK 3aBUCHMOCTH, HE SIBIISIOIICHCS
dyHKumed,

e crpouTh rpauku (QyHKUMNA: JUHEHHOW, KBaJpaTHUYHOM, JpOOHO-TMHEHHOM,
CTETICHHOM MPH PA3HBIX 3HAYCHHSX MOKA3aTels CTENeHH, Y = |X|;

* HCHONBb30BaTh ImpeoOpasoBanmst rpaduka ¢dymkumm y= f(x) m11 mocrtpoeHus
rpadukoB Gpyukiuii y = af (kx+b)+c;

®  aHATM3WPOBATH CBOICTBA GYHKIMHI M BUJ rpadrka B 3aBUCIMOCTH OT MTApaMETPOB;

e CBOOOJHO  ONEPUPOBATH  MOHATHAMM:  MOCJIEIOBATENBHOCTb,  OTPAHUYEHHAsS
M0CJIEI0BATEIbHOCTh, MOHOTOHHO Bo3pacTaromias (yObIBaroIias) mociaea0BaTeIbHOCTh, TMpeaes
MOCJIEIOBATEIPHOCTH,  apu(MeTHdecKkass  MPOTPecCcHsi,  TeOMETpHUYecKas  Iporpeccus,
XapaKTEePUCTHUECKOE CBOUCTBO apu(hMeTHUECKON (TeOMeTpUYEeCKOi) MPOrpeCcCru;

®  WCNONB30BaTh METOJl MAaTEeMaTWYeCKOH WHIYKIWH [UIS  BbIBOAA  (OPMYII,
JI0Ka3aTeIhCTBA PABEHCTB M HEPABEHCTB, PEUICHHUS 3aa4d Ha JETMMOCTb;

®  HCCIenoBaTh MOCIeI0BaTeIbHOCTH, 33JaHHBIE PEKYPPEHTHO;

e pemarh KOMOMHHPOBAHHBIE 33/Ja4M Ha apU(PMETHUYECKYI0 U TEOMETPUUYECKYIO
IPOTPECCU.

B noBceaHeBHOIi )KM3HU ¥ PU U3YYEeHHH IPYTUX NPEAMETOB:



e  KOHCTPYHPOBAThH U MCCIEAOBATH (DYHKIIMU, COOTBETCTBYIOIIUE pPeaTbHBIM IIPOIECCaM
U SIBJICHUSIM, WHTEPIPETUPOBATH MOJYyYEHHBIE PE3YyJIbTaThl B COOTBETCTBUHU CO CHEIUPUKOI
UCCIIETyEMOTO MPOLIECcCca WM SBJICHHUS;

®  HCIIOJIb30BaTh IpadUKH 3aBUCUMOCTEH JJIsi MCCIEAOBAaHUS PEAJbHBIX MPOIECCOB U
SIBIICHHI,

® KOHCTPYHpPOBATh M MCCIENOBATh (DYHKIMH MPH PEHICHUWU 3a7ad APYTruX Y4eOHBIX
PEIMETOB, WHTEPIPETHUPOBATH MOJYYCHHBIE PE3YJIbTaThl B COOTBETCTBHH CO CHEIM(HUKOI
y4eOHOro MpeaMeTa.

CTaTHCTHKA U TeOpHs BEPOSITHOCTEIH

e (CB000AHO ONEPUPOBATH MOHATUSAMU: CTOJIOYATHIC U KPYTOBBIE IUAarPaMMbl, TAOJIULIbI
JTaHHBIX, CpeliHee apupMeTHIecKoe, MeArana, HauOobllee U HaMMEHbIIee 3HAUEeHUSI BBIOOPKH,
pa3max BBIOOPKH, TUCIIEPCUS U CTaHAAPTHOE OTKJIIOHEHHUE, CIy4YaliHas N3MEHYHBOCTH;

e BbpIOMpaTh Haubosiee yAO0OHBIN crTOcO0 MpeAcTaBiIeHUS HH(OpMAaIUH, acKBaTHBIN €€
CBOICTBaM U LEJISIM aHAJIN3a;

®  BBIYHCIISATH YHCIIOBBIC XaPaKTEPUCTUKH BBIOOPKU;

e  CBOOOJHO ONEPUPOBATH MOHATHAMU: (PaKTOpUAN YUCIIA, IEPECTAHOBKH, COUCTAHUS H
pasMertenus, TpeyroibHuk Ilackans;

e CBOOOJHO oOmnepupoBaTh MOHATHUAMU: CIy4YallHBIH OMNBIT, CIIy4allHbIM BBIOOP,
UCTIBITAHNE, DJJEMEHTapHOE CllydailHoe coObITHE (MCXOM), KIIACCHYECKOE OIpeNeIeHne
BEPOATHOCTH CIIyYalHOTO COOBITHUS, ONEPalUU HaJ CIYy4alHBIMH COOBITHSIMH, OCHOBHBIC
KOMOWHATOPHBIE (HOPMYJIBI;

e CBOOOJHO OMNEPUPOBATh TOHATUSAMHU: CIYYallHBIA OMNBIT, CIIy4aillHBI BBIOOD,
UCIBITAHUE, DIEMEHTapHOe ciy4yailHoe coObITHe (MCXOJ), KIACCHYECKOe OIpeelieHue
BEPOSITHOCTH CIYYalHOTO COOBITHSA, ONEpaluyd HaJa CIy4alHBIMH COOBITHUSIMH, OCHOBHBIC
KOMOHMHATOPHBIE (POPMYIIBL;

e 3HATh NPHUMEPHI CIyYaWHBIX BEJIWYMH, H BBIUUCIATH HMX CTATUCTUYCCKUE
XapaKTePUCTUKU;

®  HCIIOJIb30BaTh (HOPMYIIBI KOMOMHATOPUKH MPH PEIICHUH KOMOMHATOPHBIX 33/1a4;

e pemath 337aud HAa BBIUMCICHHE BEPOSTHOCTH B TOM YHCIE C HCHOJIb30BAHUEM
bopmyst.

B noBce1HeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

® MpEACTaBIATh HMHQOPMAIMIO O pealbHBIX MpOIeccax M SBICHUSAX CIOCOOOM,
aJICKBaTHBIM €€ CBOMCTBAM U IEJIM UCCIIeIOBAHUS;

®  AHANM3UPOBAaTh M CpPAaBHUBATh CTATUCTUYECKHE XapaKTEPUCTHUKH BBIOOPOK,
MOJyUYEHHBIX B TMPOLIECCE pEUICHHs NPUKIATHONW 3aJauyd, W3Y4YCHHs PpEalbHOTO SIBICHUS,
pelIeHus 3a1a41 U3 APYruX y4eOHBIX MPEIMETOB;

®  OIICHUBATh BEPOSTHOCTH pPeabHBIX COOBITUH U SIBICHUN B PA3IIMYHBIX CUTYaIIHSIX.
TexcroBbI€ 3a124H

e Pemate mpocThie W CIOXKHBIE 3a7aud, a TAK)X€ 3a/Ja4¥ TOBBIINIEHHONH TPYAHOCTH H
BBIJICNIATh X MAaTEMaTHYECKYIO OCHOBY;

®  pacrmo3HaBaTh pa3HbIC BUJIBI U TUIIBI 33]1aY;

®  ICIIOJIb30BATh Pa3HbIE KPATKHE 3aMUCH KaK MOJETH TeKCTOB CIIOKHBIX 3a/1a4 U 3a/1a4
MOBBIIICHHON CIIO)KHOCTH JUIsI TTOCTPOCHUS MOMCKOBOW CXEMBbI M pEUIeHHS 3a/ay, BHIOMpAaTh
ONITUMAITLHYIO ISl pAaCCMAaTPUBAEMOM B 33]1au€ CHUTYallud MOJIENTh TEKCTa 3a/1a4H;

e  pa3nuyYaTh MOJENh TEKCTa W MOJETb PEIISHUs 3aJadd, KOHCTPYHPOBATh K OJHOMI
MOJIEeJIM PEIICHUS CIOXKHBIX 33714 Pa3HbIe MOJICTH TEKCTa 3a/1a4H;

®  3HATh M IPUMEHSATH TPH Ccrtoco0a MOMCKa perieHus 3aa1a4 (0T TpeOOBaHUS K YCIOBUIO
U OT yCTIOBHS K TPEOOBAHUIO, KOMOMHUPOBAHHBIN );

®  MOJEIUPOBATh PACCYKICHHS MTPH MONCKE PEHICHHUS 3a/1a4 C TOMOIIBIO Tpad-CXEMBI;

®  BBIJICIATH ITAIBI PEIICHUS 3379l U COJIEPKAHNE KaXKIOTO ITAra;

¢ yMeTh BBIOMPATh ONTHUMAJIBHBIA METOJ] PEIICHUS 3aJaddl M OCO3HaBaTh BHIOOP
METO/a, paccMaTpUBaTh pAa3UYHbIE METOIbI, HAXOJWUTh pAa3HBIC pEIICHUS 3aaadd, eciiu



BO3MO>KHO;

®  AHATU3UPOBATh 3aTPYAHECHHUS IIPU PELICHUU 3a/1a4;

e  BBIIOJHATH Pa3jIMYHbIE NPeoOpa30BaHUS MPEAJIOKEHHOW 3a7aud, KOHCTPYHPOBATh
HOBBIC 3a/1a4¥ U3 JaHHOMW, B TOM YHCIIe 0OpaTHEIE;

®  UHTEPHPETHPOBATH  BBIUUCIUTENBHBIE pPE3yNbTaThl B  3ajgade, MCCIEeI0BaTh
HOJy4EHHOE pPELIeHHE 3a/jauy;

® U3MEHATh YCJIOBUE 3a7ay (KOJIMYECTBEHHBIE WJIM KAayeCTBEHHbIEC JIaHHBIE),
UCCIIE0BAaTh U3MEHEHHOE NTPe00Pa30BaHHOE;

®  aHAIU3UPOBATh BCEBO3MOKHBIEC CUTYALIUU B3aUMHOI'O PACIIOJIOKEHHUS ABYX OOBEKTOB
U U3MEHEHHE MX XapaKTEepPUCTHK IPU COBMECTHOM JBM)KEHUHU (CKOPOCTb, BPEMsl, PaCCTOSHHE)
IpU pelIeHue 3a7ad Ha JBIKEHHE JBYX OOBEKTOB KaK B OJHOM, TaK M B IPOTHUBOIOJIOKHBIX
HalpaBJICHUAX, KOHCTPYUPOBATh HOBbIE CUTYAallUd Ha OCHOBE U3MEHEHHUs YCJIOBUH 3a7aydl MpU
JBUKEHHUHU T10 PEKE;

®  yCcleloBaTh BCEBO3MOXKHbBIE CUTYALMM IIPU PELICHUH 3a]lad Ha JBM)KEHHUE IO PEKe,
paccMaTpuBaTh pa3Hble CUCTEMbI OTCUETA;

e  pemarh pa3HOOOPA3HbIC 33/1a4U «HA YaCTH;

e pewaTth U 00OCHOBBIBATH CBOE PELICHUE 33]a4 (BBIIEIATh MATEMAaTHUECKYIO OCHOBY)
Ha HaXOXJIEHHE YacTH YMCJIa ¥ YUCIIa 110 €ro YaCTH Ha OCHOBE KOHKPETHOT'O CMBbICIIA ApoOH;

®  OO0BACHATH MJIEHTUYHOCTH 3aJ1a4 Pa3HbIX THUIIOB, CBSA3BIBAIOLIUX TPU BEJIMYHMHBI (Ha
paboTy, Ha MOKYIKH, HA JBM)KEHHUE). BBIIEISATh ITH BEIMUYMHBI M OTHOILEHUS MEXIY HHUMH,
IPUMEHSATh UX MIPU PELICHUH 331a4, KOHCTPYUPOBAaTh COOCTBEHHBIE 3a/1a4 yKa3aHHbBIX THIIOB;

e  BJAJETh OCHOBHBIMU METOJAMM pELICHUs 3a]1a4 Ha CMECH, CILJIaBbl, KOHLEHTPALIUH,
MCIIOJIb30BaTh UX B HOBBIX CUTYAIUsX 110 OTHOLUEHHUIO K U3YUYEHHBIM B IIpoliecce 00yueHus;

e  pemiaTth 3a/a4M Ha MPOLEHTHI, B TOM YHCJIIE, CI0XKHbIE IPOLEHTHI ¢ 000CHOBAaHUEM,
UCIIOJIb3Ys pa3Hble COCOOBI;

e  pemarh JOTHYECKUE 337a4H Pa3HBIMH CIIOCOOaMH, B TOM YHCIIE, C IBYMs OJIOKAMH H
¢ Tpems OJIOKaMH JJAaHHBIX C TIOMOIIBIO TaOJIHII,

e pewmarh 3adayd 0 KOMOMHATOPUKE U TEOPUM BEPOSTHOCTEH Ha OCHOBE
MCIIOJIb30BaHUsI U3YUYEHHBIX METOJI0OB 1 0OOCHOBBIBAThH PEILLEHUE;

®  pemaTh HECJIOKHBIE 337a4l 110 MaTEMaTUYECKON CTaTUCTHUKE;

® OBJJIETh OCHOBHBIMH METOAAMHU pPEIIEHHUs CIOKETHBIX 3ajau: apu(pMeTHUecKui,
anreOpanyeckuii, mepeGop BapuaHTOB, FTEOMETPUUECKUHN, rpadUUecKuii, IPUMEHITh UX B HOBBIX
10 CPAaBHEHUIO C U3yYEHHBIMU CUTYaLIUSX.

B noBceHeBHOM KU3HHM M IPH M3YYCHHH APYTUX NPEIMETOB:

e KOHCTPYUpPOBaTh HOBBIE JUIsl JAHHOW 3aJaud 3aJadyHble CUTYyallUh C Y4ETOM
pEeaIbHBIX XapaKTEPUCTUK, B YACTHOCTH, IPU PELICHUH 33/1a4 Ha KOHIEHTpPAllMU, YUUTHIBATh
IUIOTHOCTBH BEILECTBA; PEIIATh M KOHCTPYMPOBATh 3aJa4d HAa OCHOBE PAaCCMOTPEHMsSI PEaJbHBIX
CUTYallH, B KOTOPBIX HE TPeOyeTCcsi TOUHBIA BHIUUCIUTENbHBIN PE3yabTaT;

e  pemarth 33Ja4d Ha JABM)KEHHUE 10 PEKE, paCCMaTpUBasl pa3Hble CUCTEMBI OTCUETA;

® KOHCTPYUpOBaTh  3aJjauHble  CHUTyallUd,  MNOpUOIMKEHHblEe K  peaJbHOM
JNENCTBUTEIBHOCTH.

I'eomeTpuueckune purypsi

e (CB00OmHO oOIEpUpPOBaTh T€OMETPUYECKMMHU MOHATHUSMH TPH PpEIIeHUH 3a1ad U
IIPOBEJCHUHN MAaTEMaTUYECKUX PACCYKIECHUI;

®  CaMOCTOSITENBHO (POPMYIMPOBATH ONPEENICHUsI TEOMETPUUECKUX (PUTYD, BBIIBUTaTh
TUIOTE3bl O HOBBIX CBOMCTBaX M INpH3HAKaX IeOMETpPUYECKHX (UTyp M OOOCHOBBIBATH WIIU
OnpoBepraTh MX, 0000IIaTh WM KOHKPETU3HPOBATh PE3y/lbTaThl Ha HOBBIE KJacchl (uryp,
MPOBOJUTH B HECIIOKHBIX CIYYasX KIACCUPHUKAIMIO (PUTYp MO Pa3IMYHBIM OCHOBAHHSIM;

®  JCCIIEIOBaTh YEepTEKH, BKJIFOYAst KOMOHMHAIUU ¢uryp, W3BJIEKATH,
MHTEPIPETUPOBATH U MTPE0O0Pa30BbIBaTh MHPOPMAIUIO, IPECTABICHHYIO Ha YepTexkax;

e pemarh 33Ja4d F€OMETPUYECKOr0 COJAEp)KaHUs, B TOM YHUCJIE B CUTyalMsX, KOTJa
QITOPUTM pEIICHUS HEe CJeNyeT SIBHO M3 YCJOBHSA, BBINOJIHATH HEOOXOOUMBIE Ui pEIICHUs



3a/la4il JIONOJIHUTENBHBIE TOCTPOEHUS, HCCIEN0BaThb BO3MOJKHOCTb IPUMEHEHHUS TEOpEM U
dbopMyn I pelIeHus 3a/1a4;

e  (opMyIHPOBATH U IOKA3bIBATh TE€OMETPUUECKHIE YTBEPKIACHHUS.

B noBceHeBHOI KM3HM M IPU U3YYEHHH JPYIHX PEAMETOB:

®  COCTaBJIATH C HCIIOJIb30BAaHHEM CBOMCTB I'€OMETPHUYECKUX (PUTYp MaTeMaTHYECKHE
MOJIEIM JJIsl PELIeHUs 3aJad IPaKTUYECKOrOo XapakTepa M 3aJady U3 CMEKHBIX IUCLMIUIMH,
UCCJIE/I0BaTh MOJyYSHHbIE MOJIEIN U UHTEPIIPETUPOBATh PE3YJIbTAT.

OTtHoweHNs

e Braners NoHATHEM OTHOLIEHUS KaK METANIPEIMETHBIM;

e CcBOOOJHO ONEPUPOBATh MOHATHAMM: PAaBEHCTBO (pUTYp, paBHbIE (PUTYPBI, PABEHCTBO
TPEYroJbHUKOB, MapajuIebHOCTh MPSMBIX, HNEPHEHAUKYIAPHOCTh MPSAMBIX, YIJIBI MEXIY
OpSAMBIMH, TEPHEHIUKYISAP, HAKIOHHAs, NpPOEKIus, noxobue ¢uryp, monoOHble (GUTYPHI,
10J00HBIE TPEYTOJIbHUKH;

®  UCIOJIB30BaTh CBOMCTBA OO0 M PaBEHCTBA (PUTYp MPH PEILICHUH 3a1ad.

B noBceHeBHOM KU3HM M TIPM M3Y4YEHHH APYTUX NMPeJIMETOB:

®  UCNONb30BaTh OTHOLIEHUS ISl IMOCTPOEHHMSI M HCCIEIOBaHHUA MaTeMaTHYECKUX
MoJieniell 0ObEKTOB peabHON KU3HH.

HN3mepenus u BbIYMCICHUS

e (CBo06oaHO omepupoBaTh MOHATHSAMU JJIMHA, MJIOLIAAb, 00BEM, BEIMYMHA yrja Kak
BEJIMYMHAMU, UCIOJIb30BaTh PaBHOBEJIMKOCTh U PAaBHOCOCTABIIEHHOCTh IPU PEIICHUU 33734 Ha
BBIUHUCIICHHE, CAMOCTOSTENLHO MOy4aTh U UCIIOJIb30BaTh (POPMYJIBI JJIs1 BEIYMCICHUN TUIOIIAAeH
1 00bEMOB (uUTyp, CBOOOJHO ONMEPUPOBATH HIMPOKHM HAOOpoM (HOpMya Ha BBIYHCICHHE TPU
pELICHUH CIO0XKHBIX 3a]a4, B TOM YHCJIEe ¥ 33/1a4 Ha BBIYUCICHUE B KOMOMHAIUAX OKPYKHOCTU U
TPEYTroJIbHUKA, OKPY>KHOCTH U YETHIPEXYTOJbHUKA, @ TAK)KE C IPUMEHEHUEM TPUTOHOMETPUU;

®  CaMOCTOSTENbHO (POPMYIUPOBATH TMIIOTE3bI U IPOBEPATH X JOCTOBEPHOCTb.

B noBcegHeBHOI :KM3HM M NIPU U3YYeHHH JPYIHX NPEAMETOB:

e cBOOOJHO omepupoBaTh (GopMmyiaamMH IpPH PEIIEHUU 3a7ad B JAPYTUX Y4eOHBIX
npeaMeTax v Ipy MPOBEICHUH HEOOXOIMMBIX BBIYMCICHUHN B peallbHOW KHU3HH.
I'eoMeTpuyeckue MOCTPOEHUs

e OmnepupoBaTh NOHATHEM HabOpa >3JEMEHTOB, OMNPEICNAIOIINX T€OMETPUUYECKYIO
burypy,

e  BJAJETh HAOOPOM METOJOB MOCTPOEHHUH IUPKYJIEM U IMHEUKOMH;

® IIPOBOJUTH AHAIU3 U PEATU30BBIBATH JTAIbl PEIIECHUS 3a7a4 Ha [IOCTPOEHUE.

B noBceHeBHOM KU3HM M TIPH M3YYCHHUH APYTHX NPEIMETOB:

®  BBINOJHATH HOCTPOEHUSI HA MECTHOCTH;

®  OIEHUBATh pa3Mephl peaibHbIX 00BEKTOB OKPY’KAIOIIEr0 MUPA.
IIpeoOpa3oBanus

e OmepupoBaTh [BWKEHUSIMU M NIpeoOpa3oBaHUSMU Kak MeTanpeAMETHBIMU
MOHATHUSIMH;

®  ONEpHUpOBaTH MOHATHUEM JIBUKEHHUS U MpeoOpa3zoBaHus Mojo0us a1 000CHOBAHUH,
CBOOOJIHO BJIAJETh MPHUEMaMM MOCTPOEHHsI (UTYp C MOMOUIbIO JIBUKEHUH M IpeoOpa3oBaHUs
no100usl, a TaKke KOMOMHAIMSAME JIBUYKEHUH, TBHKEHUI U TpeoOpa3oBaHuii;

® UCNONB30BaTh CBOMCTBAa [JBM)KEHUH W TpeoOpa3oBaHUN JUIs  MPOBEICHHS
000CHOBaHMS U JI0Ka3aTeNbCTBA YTBEPXKICHUN B TEOMETPHUHU U IPYTUX YUEOHBIX ITpEeIMeTax;

®  [0JIb30BAaThCS CBOMCTBAMU JIBI)KEHUH U MpeoOpa30oBaHMi P pEIICHUH 3a/au.

B noBceiHeBHO KU3HM M TIPM U3YUYEHHH APYTUX NMPeIMeTOB:

® [pPUMEHSTh CBOWCTBA JABIDKEHHM M NPUMEHSTH NOA00ME ISl TOCTPOCHHH U
BBIYMCIICHUM.

BexkTOpbl M KOOPAUHATHI HA MJIOCKOCTH

e (CBoOomHO omepupoBaTh TMOHATHSAMHU BEKTOp, CyMMa, pPAa3HOCTb BEKTOPOB,
IIPOM3BEIEHNE BEKTOpa Ha YHUCIO, CKaJIspHOE NPOU3BEJIEHHWE BEKTOPOB, KOOpIMHATHI Ha
IUIOCKOCTH, KOOPJIMHATBI BEKTOPA;



®  BIAJETh BEKTOPHBIM M KOOPAMHATHBIM METOJOM Ha IIJIOCKOCTH JJISl pELIEHMs 3a/1a4
Ha BBIYUCIIEHUE U JI0Ka3aTeIbCTBA;

®  BBIIOJHATH C IOMOILIBIO BEKTOPOB M KOOPAMHAT JIOKA3aTEIbCTBO H3BECTHBIX E€MY
reoMeTpUYeCcKUX (PakToB (CBOWCTBA CPEAHUX JIMHUH, TEOPEM O 3aMeUaTeIbHBIX TOYKAX H T.I1.) U
MOJTy4aTh HOBBIE CBOWCTBA U3BECTHBIX (pUTYD;

®  HCMOJB30BaTh ypaBHEHUs (DUTYP JUIA pEIICHUs 331a4 U CAMOCTOSITEIILHO COCTaBIATh
YpaBHEHHSI OTIEJIBHBIX MIOCKUX (QUTYD.
B noBceiHeBHOM KU3HM U NIPM U3YYEHHHU APYTUX NMPeIMeTOB:

®  UCMOJNB30BaTh IMOHATHS BEKTOPOB M KOOPAWHAT JJISi pEIICHUsS 3aaad 1o (Qusmke,
reorpauu U APYruM y4eOHBIM MIPEIMETAM.
HUcTopusi MaTeMaTHKHU

e [loHumaTh MaTeMaTUKy KaK CTPOTO OPraHU30BAHHYIO CUCTEMY HAay4HbIX 3HAHWM, B
YaCTHOCTH BIAJIETh MPEACTABICHUSIMH 00 aKCHOMAaTHUYECKOM MOCTPOCHHHM TE€OMETPHH U
NEPBUYHBIMU NPEACTABICHUSIMU O HEEBKIIUIOBBIX T€OMETPHUSIX;

® paccMaTpuBaTh MaTEMaTHKy B KOHTEKCT€ WCTOPUU pPa3BUTUS LUBUIM3ALUN U
VCTOPUU Pa3BUTHSI HAYKH, [IOHUMATh pOJIb MaTEMAaTUKHU B pa3BUTUU Poccuu.
MeToabl MAaTEMATHKH

e Biagerp 3HaHMAMHM O pa3IUYHBIX METOJAaX OOOCHOBaHMSI U OIPOBEPKEHUS
MaTEeMaTHYECKUX YTBEPKIECHUN 1 CaMOCTOSATEIbHO IPUMEHSITh UX;

e BIAJCTh HaBbIKaMM aHaJIM3a YCJIOBMS 3aJaud M OINpEeAENeHHUS MOAXOIALINX IS
peleHus 3a/1a4 U3y4eHHBIX METO/IOB WIIM UX KOMOWHAIIHIA;

®  XapaKTepu3OBaTh IMPOU3BEACHUA HMCKYCCTBA €  Y4€TOM  MaTeMaTHYECKUX
3aKOHOMEPHOCTE B MPUPOJE, HCIOJb30BaTh MaTeMaTHUYeCKHE 3aKOHOMEPHOCTH B
CaMOCTOSITEJIbBHOM TBOPYECTBE.

COJEP)KAHUE YYEBHOI'O ITPEJIMETA

CogepxaHue KypcoB MaTeMaTHKU 5—6 KjaccoB, anreOpbl U reomMeTpuu 7-9 KiaccoB
00BEIMHEHO KakK B HCTOPUYECKH CJIOXKMUBIIHMECS JUHUU (YUCIIOBas, airedpanydeckas,
reoMerpuueckas, (pyHKIMOHAIbHAS U Jp.), TAaK U B OTHOCUTEIBHO HOBBIE (CTOXacTHUYECKas
JUHUSA, «pealibHas MaTeMaTukay). OTIeNbHO TMPECTaBIEHBl JIMHHUS CIOKETHBIX —3ajad,
UCTOpUYECKas TUHUSI.

DJieMeHThI TEOPUU MHOKECTB M MATEMATHYECKOI JTOTHKH

Cornacio ®I'OC ocHoBHOro o0miero oOpa3oBaHUs B Kypc MaTeMaTHKU BBEIECH pasjedn
«Jlorukay, KOTOPBIA HE TIPEANOIaraeT JOMOJHUTEIBHBIX YaCOB HA MU3yUYEHUHM U BCTPAUBAETCS B
pa3jnyYHble TeMbl KypCOB MaTeMaTUKH M HH()OPMATUKU M TMpeABapsAeTCs O3HAKOMIICHHEM C
AJIEMEHTaMH TEOPUU MHOXKECTB.

MHo:kecTBa U OTHOIIEHUS] MEKIY HUMU

MHOXECTBO, Xapakxmepucmuieckoe C80UCmMB80 MHONCECmead, YIIEMEHT MHOXKECTBA, nycmoe,
KOHeuHoe, OeckoHneuHoe MHodcecmeo. llogmHoxkecTBO. OTHOIIGHHWE MPHHAIEKHOCTH,
BKJIFOYCHUS, PABEHCTBA. DJIEMEHThl MHOXXECTBA, CIIOCOOBI 3a/laHUsI MHOXECTB, PACNO3HABAHUE
HOOMHONCECMS U IIEMEHMO8 NOOMHONICECE C UCNOIb308AHUEM KPY2os Diliepa.

Onepaunu HaJ MHOKeCTBAMM

[lepeceuenne u OOBEAWHEHHE MHOXECTB. PasHocms  MHOJCecms,  OONOJHeHUe
MHOXMCcecmea. Mumepnpemayus onepayuti HA0 MHOXCECMEAMU C NOMOWbIO Kpy2o8 Jiiepd.

DJ1eMeHTBhI JIOTUKH

Onpenenenne. YTBepKIAeHUA. AKCHOMBI B TeOpeMbI. JlokazaTenscTBO. Jloka3zaTenbcTBO OT
npoTuBHOTO. Teopema, oOpaTHas 1anHo#. [Ipumep u KOHTpIIpUMeEp.

Bricka3biBaHus

HMcTUHHOCTD W JIOKHOCTb BbICKa3blBaHUs. CooicHble U HpOCmble  BblCKA3bIGAHUSL.
Onepayuu HAO 8bICKA3LIGAHUAMU C UCNONb308AHUEM JIO2UYECKUX CEA30K: U, U, He. YcnoeHvle
BbICKA3LIBAHUS (UMNIUKAYULL).



Copepxxanue Kypca MaTeMaTHKH B 5—6 kJiaccax

HarypanbHble ync/ia 4 HyJIb

HarypanbHblii psjl 4ucesl U ero CBoicTBa

HatypanbHoe u4mcio, MHOXXECTBO HATypaJIbHBIX YHCENI U €ro CBOWCTBA, M300pa)KeHHE
HaTypaJbHBIX YMCEJI TOYKAMM Ha YHUCIOBOM MNpsAMOM. lcmonp30BaHME CBOMCTB HaTypalbHBIX
yycel PU PELICHUH 3aa4.

3anuch U YTeHHe HATYPAJIbHBIX YK Ce

Paznuune mexnay uudpoit um umcinom. [lo3unmoHHast 3amuch HATYpaJlbHOTO 4YHCIIA,
IIOMECTHOE 3HAYCHHE IHUQPBI, Pa3psAbl U KIACChl, COOTHOIIECHHE MEXIy ABYMS COCEIHUMH
pa3psAIHBIMU €AMHULAMU, YTEHHE U 3aIIUCh HATypaJIbHbIX YUCE.

OxpyrieHue HaTYpaJbHBIX YHCe]

HeoOxonumocts okpyriienus. [IpaBuno okpyriieHus HaTypalbHbBIX YUCEIL.

CpaBHeHHe HATYpPaJILHBIX YHCesl, CPaBHeHHe ¢ YucaoMm 0

[lonsiTHE O CpaBHEHMHU YMCEJl, CPABHEHUE HATYPAIbHBIX YHCEI IPYT C APYTOM U C HYJIEM,
MaTeMaTH4YeCKasi 3aliCh CPAaBHEHUH, CIOCOOBI CPABHEHUS YUCEI.

JeiicTBHS ¢ HATYPAJIbLHBIMHU YUCJIAMU

CrnoxxeHue M BBIYMTAHHME, KOMIIOHEHTBI CJIOXKEHHUS M BBIYMTAHMS, CBA3b MEXIY HUMH,
HAaXO0JIEHUE CYMMBbI U Pa3HOCTH, U3MEHEHUE CYMMBbI U PA3HOCTU MPU U3MEHEHHH KOMIIOHEHTOB
CJIOKEHMSI U BBIUUTAHUS.

YMHOXKEHUE U JeleHHE, KOMIIOHEHTbl YMHOXKEHHS U JCJICHUS, CBSI3b MEXKAY HUMH,
YMHOXEHHE U CJIOXKEHHE B CTOJIOMK, JEJIEHUE YTOJIKOM, IPOBEpPKa pe3yjbTaTa C IOMOIIbIO
MPUKUAKA U OOpaTHOTO IEHCTBUS.

IlepemecTUTENbHBIA W COYETATENbHBIM  3aKOHBI  CIIOKEHHS W YMHOXCHUS,
pacrpeenuTeNbHbIA 3aKOH YMHOXEHHSI OTHOCHUTEIBLHO CIIOKEHUS, 000CHO8AHUE aAleOpUMMO8
BbINOJIHEHUSL APUPMEMULECKUX OelCmEUlL.

CreneHb ¢ HATYPAJIbHBIM NOKa3aTeJieM

3anuch yuclia B BUJE CYMMBI pa3psAHbIX CllaraéMblIX, IOPSIIOK BBIIOJHEHUS ACUCTBUN B
BBIPDAKEHUSX, COJAEPNKAUIUX CTENEHb, BBIYMCICHHE 3HAYCHUIN BBIPAXKEHUMN, COJEpKallux
CTEMEHb.

YuciioBbie BbIPAKEHUS

UucnoBoe BbIpaKE€HUE U €ro 3HaYEHHE, TOPSIOK BBIIOIHEHUS JEHCTBUIMA.

JlejieHHe ¢ 0CTATKOM

JleneHue c oOCTaTKOM Ha MHOXECTBE HATypaJbHBIX YHCEN, CBOLUCMEA OeleHus ¢
ocmamxkom. [IpakTryeckne 3ajaun Ha IE€JIEHUE C OCTATKOM.

CpoiicTBa M IPU3HAKH J€JIMMOCTH

CBOICTBO €IMMOCTH CyMMBI (pa3HOCTH) Ha uucio. [IpusHaku nenumoctu Ha 2, 3, 5, 9,
10. Ilpusuaxu oenumocmu na 4, 6, 8, 11. Joxazamenocmeo npusnaxog oerumocmu. Pemenue
IIPAKTUYECKUX 3a7a4 C IPUMEHEHUEM IIPU3HAKOB JIETMMOCTH.

Pa3no:xkeHue ynciia HA NPOCTbIe MHOKUTEJIH

ITpocTthle u cocTaBHbBIE YUCIA, pewemo Ipamocghena.

Pa3noxxenne HaTypaJbHOTO 4McCia HA MHOXHTEIH, Pa3I0KEHUE Ha MPOCThIE MHOMXKHUTEIIH.
Konuuecmseo Oenumeneil uucna, aneopumm pasiodHCeHusi YuUcia HA NPOCMble MHONCUMENU,
OCHOBHAs Meopema apugpmMemuxu.

Auredpanyeckune BbIPaKeHHUs

Hcnonp3oBanue OykB Juisi 0003HAUEHUS YMCEN, BBIYMCIEHUE 3HAUEHUS alre0panyeckoro
BBIpQ)KEHUS], IPUMEHEHHUE aNreOpandyecKux BBIPAKEHHUN Ul 3allMCU CBOUCTB apU(pMETHYECKHX
neicTBuil, mpeoOpa3oBaHue anredpandeckux BbIPaKEHUH.

JleJMTe/ 1M M KpaTHbIE

Jenutens u ero CBOMCTBA, OOIIUI NIETUTENh ABYX M 0oJiee Yrcels, HanOOIbINI OOIIHiA
JIeUTeNb, B3aUMHO MPOCTHIE YMCIIa, HAXOXKACHWE Haubosbiuero odmero aenurens. Kparnoe u
€ro CBOiicTBa, 0o0llee KpaTHOE JABYX U Oojee uyuces, HauMeHbllee o0Ilee KpaTHOE, CIOCOObI
HaXO0’KJICHHS HAaMEHBIIIEr0 00IIero KpaTHoro.

Jpoou



OO0bIKHOBEHHBIE IPOOH

Hons, dacth, npoOHoe uyucio, napoOb. J[poOHOEe uMCIO0 Kak pe3ynbTaT JCICHHS.
[TpaBuibHBIE U HETIPAaBUIIbHBIE APOOH, CMEIIaHHAst JPOOb (CMEIIaHHOE YHCIIO0).

3anuch HATYypaJIbHOTO YMCia B BUJAE JPOOU ¢ 3aJaHHBIM 3HAMEHaTelleM, MpeoOpa3oBaHUE
CMEIIaHHOM IpOoOH B HEMPABUIBHYIO IPOOh i HA0OOPOT.

[IpuBenenue apodeit k odmeMy 3HameHareno. CpaBHeHHE 0OBIKHOBEHHBIX APOOCH.

CrnoxeHue 1 BEIYUTaHHUE OOBIKHOBEHHBIX Ip0o0el. YMHOKEHHUE U JIeIeHue OOBIKHOBEHHBIX
JIpOOeH.

Apudmernueckne IeHCTBHS CO CMEIIAHHBIMU JIPOOSIMH.

Apudmernueckue IeiHCTBUSA C IPOOHBIMU YHCIIAMHU.

Cnocobul payuonanuzayuu bl4UCIeHUU U UX NPUMeHeHUe NPU 8bINOTHEHUU 0etiCMEU.

JecsiTuuHbIE IPOOH

Llenass u npoOHas wacTu JecaTuyHON npodu. [IpeoOpasoBaHue necATHYHBIX ApoOEi B
oObIKHOBeHHBIE. CpaBHEHHE JAecATUYHBIX ApoOed. CrokeHue U BBIUUTAHUE AECITUYHBIX
npobeit. OKpyrieHue AeCATUYHBIX ApoOel. YMHOKEHUE U JACNICHUE ACCATUYHBIX APOOCH.
Ilpeobpazosanue 006biKHOBeHHBIX Opobell 8 Oecsamuunble Opodu.Koneunvie u OeckoHmeuHble
decsimuunble Opoou.

OTHomeHnne AByX Yuces

Macmrab Ha mane u kapte.lIponopuun. CBoiicTBa mponopiuii, NpuMeHEHNE ITPONOPLUI
Y OTHOILICHUH MPHU PELICHUH 3a/1a4.

Cpennee apupMeTnyecKoe Yuce

Cpennee apudmernueckoe AByx uucen. M3o0pakeHue cpeaHero apudMeTundeckoro IByX
4yycel Ha YHCIOBOM NpsAMOW. PelleHne NpakTMYecKuX 3a7ad ¢ IMPUMEHEHHEM CpPEIHEro
apudmeruueckoro. Cpedrnee apugmemuneckoe HeCKONbKUX YUCEL.

IIpoueHTHI

[TonsiTre npotieHTa. Beruucienre mporeHTOB OT YMCiIa U YUCIia IO U3BECTHOMY MPOLICHTY,
BBIDQKEHUE OTHOIICHUS B TIPOLEHTaX. PelleHHe HECIOXKHBIX TPAKTUYECKUX 33434 ¢
MPOLIEHTaMH.

JuarpamMmsl

Cronbyarble M KpyroBble AuarpaMmbl. VI3BinedeHue wuHGOpPMALMM U3 JUArpamm.
H3zo0padsicenue ouazpamm no yucio8blm OAHHLIM.

PanuonaJibHbIE YHCJIA

IMonoxkuTEeTbHBIE U OTPULIATEIbHBIE YHCIA

N300pakeHne yucen Ha YUCIOBOM (KoopauHaTHOM) npsMoil. CpaBHeHHe dncesn. Moaynb
Yrcia, TeOMETpUYecKass WHTEpIpeTanus MOyl uucia. J[eHCTBHS ¢ TOJOXKHUTEIbHBIMH U
OTPHLIATEIbHBIMU YHCIaMU. MHOECTBO LEJIbIX YHCE.

IlonsiTue o0 panMoHadbLHOM 4ucie. [lepsuunoe npedcmaenenHue o0 MHONCECMBE
PayuoHanbHuix yucel. JIeMCTBUS ¢ pallMOHAIBHBIMHU YHCIAMH.

Pemrenne TeKCTOBBIX 3a/1a4

Eaunuubl uM3MepeHMii: JUIMHBL, IUIomaau, oOBbEMA, Macchl, BPEMEHHM, CKOPOCTH.
3aBHCUMOCTH MEXAYy €IWHUIIAMHA W3MEPEHUS KaKJOW BEIWYHHBI. 3aBHCHMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHUE; IMPOU3BOAUTEIBHOCTh, BpeMs, paboTa; IieHa,
KOJINYECTBO, CTOUMOCTb.

3agaun Ha Bce apupMeTHYECKHUE AeliCTBUSA

Pemrenne TekcTOBBIX 3amad apudmMeTHuecKkuM criocoOoM. lcmomp3oBaHHe TaOIHUI], CXEM,
YepTexkel, APYrux CpeCTB MPEACTABICHHS JaHHBIX MPU PEIIeHUH 3a/1auH.

3agaun Ha IBH:KeHHe, pa00Ty U MOKYNKH

Perienue HeCOKHBIX 337a4 Ha JABM)KEHHE B MIPOTHBOIOIOKHBIX HANPABICHUIX, B OJHOM
HaNpaBJICHUH, JBIKEHHE IO PEKe 10 TEYCHWI0 M TPOTUB Te4eHHWs. PemieHue 3amad Ha
COBMECTHYIO paboTty. [Ipumenenune npobeii mpu perieHnu 3aaad.

3agayu Ha YACTH, 101, IPOLEHTHI

Pemenune 3a1ay Ha HaXOXKJIEHHE YacTH YMCJIa U YHUCIa 1O ero yacTu. PemieHue 3aaa4 Ha
NPOIICHTHI U 10yK. [IprMeHeHne MpOnOpIHiA TPY PEIICHUH 3a/1a4.



Jlornueckue 3agaun

Pemennie HeCNOXHBIX JIOTHUYECKHX 3afad. PeweHnue noz2uyeckux 3a0aiy ¢ NOMOWLIO
epagos, mabuy.

OcHoBHbIE MeTOAbl pelIeHUus] TEeKCTOBBIX 3aja4: apuMeTHuueckuid, mepedop
BApUAHTOB.

Harasinnasi reomerpust

Ourypsl B OKpyxkaromieMm mupe. HarmsaHele mpencraBiieHus O GUTrypax Ha TUIOCKOCTH:
npsiMasi, OTpE30K, JIy4, YToJl, JIoMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT. UeThIpeXyroibHUK,
IPSIMOYTOJIBHUK, KBaapaT. TpeyroabHUK, 6uobl mpeyeonbHukos. 1lpagunbHvle MHO20Y20bHUKU.
H300paxeHre OCHOBHBIX FreOMETpHUUEcKUX GUryp. Bzaumnoe pacnonodscenue 08yx npsamulx, 08yx
OKpYJHCHOCMEU, NpAMOU U OKpyoschocmu. JInuHa oTpe3ka, JiomMaHOW. ENuHUIBI HM3MepeHus
nuHbl. [locTpoenue oTpeska 3aganHoM JiuHbL. Buabl yrios. ['pagycHas mepa yria. 3mepenne
Y TIOCTPOEHUE YIJIOB C IOMOILBIO TPAHCIIOPTHPA.

[Tepumerp MHOTOYrONBHUKA. [loHSTHE MIOMAAN PUTYPBI; €AMHULIBI U3MEPEHHUS TIOIIATH.
[Tnomane mnpsAMOYTONBHWKA, KBajpara. llpuOmmkeHHOE W3MEpeHue IUIomaan ¢Guryp Ha
KJieT4atoit Oymare. Pasnosenukue guaypbi.

Harnmsmaeie mpencTaBiieHUss O TPOCTPAHCTBEHHBIX (urypax: KyO, mapauieienurie],
npu3Ma, nupamujaa, map, cdepa, KoHyc, mHap. V300paxkeHne mpocTpaHCTBEHHBIX (QUTYP.
Ilpumepwr ceuenuu. Mnozoepannuxu. Ilpasunvuvie muozcocpannuku. llpumepsl pa3BEpTOK
MHOTOTPaHHHUKOB, LIUJIMH/IPA U KOHYCA.

[Tonsitre o6beMa; eTMHUALIBI 00beMa. OOBEeM IPSIMOYTOJIEHOTO TIapaslIeyIeuIe a, Kyoa.

[TonsitTue o paBenctBe ¢uryp. LleHTpanbHas, oceBas U 3epKaibHAs CUMMETPUU.
N300pakeHre CAMMETPHYHBIX (UTYD.

Pemennie nmpakTu4eckux 3aja4d ¢ IPUMEHEHUEM MPOCTEUIITUX CBOUCTB (QUTYD.

HUcTopusi MaTeMaTUKHU

Tosenenue yughp, 6yks, uepoenughos 6 npoyecce cuéma u pacnpeoeieHus npooyKmos Ha
pesnem Bruscnem Bocmoke. Céazb ¢ Heonumuueckoii pegontoyueil.

Pooicoenue wecmuoecamepuunoii cucmemul cuucnenus. Ilosenenue oecamuunol 3anucu
yucer.

Pooicoenue u pazsumue apugpmemuxu namypanvroix yucen. HOK, HO/J, npocmeie uucna.
Pewemo Opamocghena.

Tlosenenue Hyna u ompuyamenvbHulx yucen 8 mamemamuke opesHocmu. Porv JJuoghanma.

Ilouemy (—1)(—1) =+12?

Hpobu 6 Basunone, Ecunme, Pume. Omxpwvimue oecamuunvix opodeu. CmapunHvle
cucmemvl mep. [ecamuunvie Opoou u mempuueckas cucmema mep. JI. Maenuyxuii.

Copepxxanue Kypca MaTeMaTHKH B 7-9 kiaccax

Auredpa

Yucaa

PanuonanbHbIe yncIa

MHoxecTBO panMoHaNbHBIX uHcend. CpaBHEHHME palMOHAIbHBIX uHcen. JleHcTBus ¢
palroHaIBHBIMU YncTaMu. [Ipedcmasnenue payuoHaibHO20 YUCIA 0eCAMUYHOU OpoObIO.

HppanuoHajbHble YUCIA

IlonsiTHEe MppalMOHAIBHOIO 4ncia. Pacrno3HaBaHue MppanMOHANBHBIX 4dnceln. [Ipumepst

JI0Ka3aTebCTB B anredpe. MppanuoHanbHOCT tmcna\/i . [Ipumenenue B reomerpun. Cpasnenue
uppayuoHanbHolx yucen.Muoscecmeo delicmeumenbHblx Yucell.

ToxnecTBeHHBIE IPE0OPa30BAHUA

YucnoBble 1 OyKBeHHbIE BbIPAKECHHSA

BelpaxxeHue ¢ nepeMeHHOW. 3HadeHue BbIpakeHHs. [loJcTaHOBKa BBIpaKEHUH BMECTO
[IEPEMEHHBIX.

Henbie BoIpaxeHust

CreneHb ¢ HaTypalbHBIM MOKa3aTeneM M e€ cBoicTBa. [IpeoOpa3oBaHus BeIpakeHUil,
COJIEpKAIIMX CTEIEHH C HaTypaJbHbBIM IIOKA3aTENIEM.



OpnowneH, MHorowieH. JleWicTBUS ¢ OJHOWICHAMH ¥ MHOTOUYICHAMH (CJIOXKEHUE,
BbIUHMTaHUE, YMHOXKEeHHE). DOpMYJIIbl COKPAIIEHHOTO YMHOXKEHHSI: Pa3HOCTh KBaApaTOB, KBAApPaT
CyMMBI U pa3HOCTH.Pa3iiokeHre MHOTOYWICHAa Ha MHOXHTEIU: BBIHECCHHE OOIIEro MHOXHUTEIS
3a CKOOKH, epynnuposka, npumeHeHue Qopmynr CcOKpauénHo2o ymuodcenus. Keadpammwiii
MpEXUIEeH, pa3lodceHue Kaopamto20 mpéxuiena Ha MHOXCUMEU.

JpoOHO-panMoHaJIbHbIE BHIPAKEHUSA

Crenenp c uenblM TnoOKazareneM. lIpeoOpazoBaHue ApPOOHO-ITMHEHHBIX BBIPAKECHHIMA:
CIIOKEHHE, YMHOXEHUE, JIeIeHue. Aneebpauueckas opoos./Jlonycmumole 3Ha4eHUus nepemenHvlx
8 0pobHO-payuonanvusix evipadxcenusx. Cokpawenue ancedopauveckux opobeu. Ilpusedenue
aneebpauyeckux opoobeil k obwemy 3uamenamento. [lelicmsus ¢ aneedopaudeckumu OpooOIMU:
clodicenue, 8bluUmaHue, YMHOJCeHUe, 0eleHue, 8036e0eHUe 8 CENeHb.

Ilpeobpazosanue svipadicenuil, COOEPHCAUUX 3HAK MOOYJIA.

KBaapaTHbie KOpHH

Apudmerndeckuii KBaapaTHbIA KOpeHb. lIpeoOpa3oBaHue BBIpAKCHUH, COACPIKAIINX
KBAJIpaTHbIE KOPHU: YMHOXXEHUE, JCIICHWE, BBIHECCHHE MHOXHUTENS W3-MOJ 3HAaKa KOPHS,
BHeceHue MHOXMCUmesi N0O 3HAK KOPHSL.

YpaBHeHUsI 1 HEPABEHCTBA

PaBencrBa

UucnoBoe paBeHCTBO. CBOICTBA YHCIOBBIX paBEHCTB. PaBEHCTBO ¢ epeMeHHOM.

YpaBHeHus

[TonsiTHE ypaBHEHUS U KOPHS ypaBHEHHS. [Ipedcmasienue 0 pagHOCUIbHOCIU YPAGHEHUL.
Obnacmwb onpedenenus ypasrenus (001acms 0ONYCMUMbIX 3HAYEHUL NepeMEHHOl).

JInHeiiHOe ypaBHeHHE U €r0 KOPHH

Pemenne nuHENHBIX ypaBHeHUW. Jlumetinoe ypasnenue c napamempom. Konuuecmeo
KOpHeU TUHelH020 ypasHenus. Pewlenue tuneinsbix ypasHenuti ¢ napamempom.

KBaapaTHoe ypaBHeHHe H er0 KOPHH

KBanmparaele ypaBHeHms. HemomHble  KBajgpaTHble  ypaBHEHUA. J{MCKpUMUHAHT
KBaJIpaTHOTO ypaBHeHus. QPopmyna KOpHEW KBaJpaTHOro YypaBHEeHUS. ITeopema Buema.
Teopema, obpamnas meopeme Buema. Pemenune KBaJpaTHBIX ypaBHEHUN:MCIIOIB30BAHUE
dbopMynbl Ui HaXOXACHUS KOPHEW, epaguueckuii memod peuienus, pasiodceHue Ha
MHOXMCUmenu, noobop KopHel ¢ UChoab3oganHuem meopemvl Buema. Konuuecmeo kopheii
K8AOPAMHO20 YPABHEHUsl 8 3A8UCUMOCTIU OM e20 OUucKpumuHauma. buxeaopamuvle ypagneHus.
Ypasuenus, céooumvle xk nunetinvim u kéaopamuwvim. Keaopammuvie ypasnenus ¢ napamempom.

JIpoGHO-panuoHAIbHbIE YPABHEHUS

Pemenne mpoctedmux npoOHO-THMHEHHBIX ypaBHEHUUN. Peuwienue OpoOHO-payuUOHATbHBIX
VpaeHeHUll.

Memoowl pewienus ypasHenuii. Memoovl pagHOCUNTbHBIX NPEoOPA308AHUL, MemOoO 3aMeHbl
nepemeHHolU, epaghuyeckuii memoo. Hcnonvszosanue ceolicme hyHKYull npu peulenuy ypagHeHull.

Ipocmetiwue uppayuonansusle ypasnenus euda | f(x)=a, | f(x)=,/g(x).

Vpasnenus euoa X" = a .Ypasnenus 6 yenvix uucnax.

Cucrembl ypaBHeHUH

VYpaBHEeHHE C JABYyMsl NEepeMEHHbIMHU. JIMHENHOE YpaBHEHHE C JBYMsI IIEPEMEHHBIMM.
Ipamas kax epaghuyeckas unmepnpemayus TUHEUHO20 YPAGHEHUS C 08YMsl NePEeMEHHbLMU.

ITonsiTe cucTeMbl ypaBHEeHH. PellieHne cucreMbl ypaBHEHU.

MeTtoap!l pelieHus CUCTEM JIMHEHHBIX YpaBHEHUI C ABYMS NMEPEMEHHBIMU: epaguuecKkuti
Memoo, Memoo CNOHCeHUsl, METO]T TIOJICTAHOBKHU.

Cucmembl TUHELHBIX YPABHEHULL C NAPAMEMPOM.

HepaBencrBa

Yucnosele HepaBeHcTBAa. CBOWCTBA YHMCIOBBIX HepaBeHCTB. lIpoBepka crpaBenIHMBOCTH
HEPaBEHCTB IPH 33JJaHHBIX 3HAUYEHUSIX TIEPEMECHHBIX.

HepagenctBo ¢ nepemenHoil. CTporue u HecTporue HepaBeHcTBa. Obnacmsb onpeoeneHus
HepaseHcmea (0oaacmes 0ONYCMUMBIX 3HAYEHUL NePEMEHHOLL).



PeuieHne nuHENHBIX HEPABEHCTB.

Keaopamnoe mnepasencmeo u e2o pewenus. Pewenue keadpammuvix HepageHcma:
UCNONb308aHUE CBOUCME U 2paghuKka KeaopamudHol QYHKYuU, Memoo UHMepeanos. 3anuce
peutenus KeaopamHno20 HepaseHCmad.

Pewenue yenvix u 0pooHO-payuoHanbHbIX HEPABEHCNE MEMOOOM UHMEPBAIOS.

CucreMbl HEPaBeHCTB

CucreMbl HEpaBEeHCTB C OJHOM IMepeMeHHOW. PelieHue cucrteM HEpPaBEHCTB C OJHOU
MEPEeMEHHOI: JMHEHHBIX, KgaodpamHuvlx. W300pakeHUE pelIeHUs CUCTEMbl HEPaBEHCTB Ha
YHUCJIOBOW MPSIMON. 3alIUCh PELLIEHUS] CUCTEMbI HEPABEHCTB.

DOyHKIUHA

IHousTue pyHkumuu

JlexkapToBbl  KOOpAMHATBI Ha  IUIOCKOCTH. DopMHUpOBaHME  MPEICTaBICHUA O
METaNpEeIMETHOM MOHATUU «KOOPAMHATHD. CrocoObl 3amaHus (YHKIMNA: aHATUTHYECKHH,
rpadudeckuid, Tabnmuunbiii. ['padux dyakuuu. [IpuMepsl QyHKINNA, MOITy4aeMbIX B MPOIECCE
UCCIICIOBAaHMS PA3IMYHBIX PEATbHBIX MPOIECCOB U PEUICHUS 3aa4. 3HaueHHe (PyHKIMH B TOUKE.
CpoiictBa (QyHKIUI: 00NacTh OMNpEIeNIeHUs, MHOXECTBO 3HAUEHUH, HYIHU, MPOMEKYTKH
3HAKOMOCTOSIHCTBA,  YEMHOCMb/HeUéMHOCMb, TIPOMEKYTKH  BO3pAacTaHWs W yOBIBaHWUS,
HauOoJbllee U HauMeHblee 3HaueHus. McenenoBanue pyHkiuu no e€ rpaguky.

Ilpeocmasnenue 06 acumnmomax.

Henpepvignocmo ¢ynxyuu. Kycouno 3adanHuvle pyukyuu.

JIuneiinas pyHKUusA

CaoiicTBa u rpaduk TUHEHHON GQyHKIMU. YTII0BOM K03 uiment npsimoi. Pacnionoxenue
rpaduka JTUHEHHONH (YHKIHH B 3aBUCUMOCTH OT €€ YriaoBoro koddduimeHta u cBOOOTHOTO
uynieHa. Haxooicoenue ko3uyuenmos auneunou @yHKyuu nNo  3A0AHHLIM  YCIOBUAM:
npoxodHcOeHue NpsamMou yepes 08e MouKu ¢ 3a0AHHbIMU KOOPOUHAMAMU, NPOXOAHCOEHUE NPAMOU
yepe3 OAHHYI0 MOUKY U NAPALIENbHOU OAHHOU NPSAMO.

Keaaparuunas gyHkums

CpoiictBa u rpaduk KBaapaTHuHoil ¢yHkuM (mapabona). [locmpoenue epaguxa
Kkeaopamuynol @yHukyuu no moukam. HaxoxneHue Hyned KBagpaTHYHOW (QyHKIHH,
MHOJICECm8a 3HA4eHUll, NPOMENCYMKO8 3HAKONOCMOAHCMEA, NPOMENHCYMKO8 MOHOMOHHOCMIU.

OO0paTHasi NpONOPUUOHAIBLHOCTH

k
CpoiicTBa ¢pyHKINHU Y = K y = —. I'unepbouna.
X x

I'pagpuxu ¢ynxuuii. Ilpeobpazosanue epaguxa Gyukyuu Y= f(X) ora nocmpoenus
epacpuxos Gynkyuii suoa y = af (kx+b)+c.

I'paghuxu dhynxyuii y:a+Lb, y=x,y=3%x, y=|x|.
X+

IlocnenoBaTeIbHOCTH M IPOTPECCHH

YmucaoBas  IOCIEHOBATCIHLHOCTb. [Ipumepsl  YHMCIOBBIX  MOCJEAOBATEIBHOCTEH.
beckoneunble mocneaoBaTenbHOCTH. Apudmernueckas Tmporpeccus ©  e€  CBOWCTBA.
I'eomerpuueckas mnporpeccus. Dopmyra obweco urena u cymmvl N NEPEvbIX UNeHO8
apugpmemuueckoul u ceomempuyeckoli npoepeccuil. Cxoosuasacsa 2eomempuydeckas npoepeccusl.

Penrenne TeKCTOBBIX 327124

3agaun Ha Bce apupMeTHYECKHUE AeliCTBUS

Pemenne TekcTOBBIX 3ama4 apupMeTHYECKUM criocoOom. Mcmonp3oBaHue TaOJIHIl, CXEM,
YyepTexke, APYrux CpeACTB NPEICTABICHUS IAHHBIX MPU PEIICHUH 3aa4uH.

3anaum HA ABUKEeHHUE, PA0OTYy M MOKYNKH

AHann3 BO3MOXHBIX CUTYyallMii B3aUMHOTO PACIIOIOKEHHUSI OOBEKTOB IMPH MX JBIKECHUH,
COOTHOIIEHUSI 00BEMOB BBITIOJIHAEMBIX Pa0OT MPU COBMECTHOU padoTe.

3agaum HA YaCTH, 10, TPOLEHTHI

Pemenne 3a7a4 Ha HaXOXKJEHHWE YaCTH YHMCJIA M YHCJIA IO €ro JacTu. PellleHue 3amad Ha
MPOLIEHTHI U A0JU. [[puMeHeHne nponopuuii npu pemeHnn 3aiau.



Jlornueckue 3agauu

Pemenue noruueckux 3anad. PeuieHue no2uieckux 3a0ay ¢ nomousio epagos, mabauy.

OcHOBHbIE MeTO/Ibl pellleHHus] TEKCTOBBIX 3a/a4: apu(METHUYECKHH, alreOpandecKuid,
nepebop BapwaHTOB. [lepsuunvie npeocmasieHus o0 Opyeux Memooax peuleHus 3a0ad
(ceomempuueckue u epaguueckue memoowl).

CrarucTuKa u TeOpUusi BEepOSITHOCTE

Crarucruka

TabnuuHoe u rpaduyueckoe NpecTaBleHUe JaHHbIX, CTOJI0YAThIe U KPYTOBbIE 1HarpaMMBl,
rpad UKy, IPUMEHEHUE TUarpaMM U rpadukoB A ONMMCAHUS 3aBUCUMOCTEH peallbHBIX BEJTUYHH,
u3BJIedeHHEe MHPOpMAIMK U3 TaOuul, AuarpamMm U rpadukoB. OnucaTelbHbIE CTATUCTUYECKUE
NoKa3aTear 4YHCIOBBIX HAOOpOB: cpenHee apupMeTHyecKoe, MeouaHa, HauOoIblee U
HauMeHbIlIee 3HaYeHHs. Mepbl pacceuBaHus: pa3Max, oucnepcus U CmaHoapmHoe OmkioOHeHue.

CnyualiHas WM3MEHYMBOCTh. V3MEHUMBOCTH MNpu W3MEPEHUsX. Pewaiowue npasuna.
3axonomepHoCcmu 8 USMEHUUBLIX BEIUYUHAX.

Cayuaiinbie coObITHS

Cry4aifHble ONBITHI (PKCIIEPUMEHTHI), JJIEMEHTAPHBIE CIIydailHbIE COOBITHS (HMCXOJIBI).
BepositHocTi  snmemeHTapHbIX  cOObITHH. COOBITUST B CIy4alHBIX OKCHEPUMEHTaX M
OJIaronpHUATCTBYIOIIUE dJIEMEHTapHbIE COOBITUSA. BeposaTHOCTH ciydallHbIX cOOBITHIA. OMBITHI C
PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMU COOBITHSAMH. Kiaccndyeckne BEpOSTHOCTHBIE OIBITHI C
UCIIONIb30BAaHUEM MOHET, KYyOUKOB. [Ipedcmasnenue cobvimuili ¢ HNOMOWBIO OUASPAMM
Ditnepa.llpomusononoxcuvie cobvimus, obveouneHue u nepeceyenue coovimui. Ilpasuno
cnoocenusi  gepoamuocmeti. Cuyyaiinsiti  evloop.lIpedcmasnenue sKcnepumeHma 8 6uoe
Oepesa.Hezasucumvie cobvimus. YMHOdCEHUE BEPOAMHOCMEU  HE3A8UCUMBIX  COObIMUIL.
Ilocneoosamenvuvie nezagucumvie ucnvimanus. llpencraBieHne 0 HE3aBUCUMBIX COOBITHSIX B
YKU3HU.

Dnemenmol KOMOUHAMOPUKU

Ilpasuno ymnoowcenus, nepecmanosku, Gaxmopuan uucia. Couemanus U HUCIO
couemanuti. @opmyna uucna couemanuil. Tpeyeonvnux Ilackana. Onvimsl ¢ OOAbUUM YUCIOM
PABHOBO3MONCHLIX  DNIEMEHMAPHLIX  cobblmutl.  Bviuucienue eeposmuocmeti 8 ONbIMax ¢
npumMeHeHuem KomMoOuHamopHvlx ¢opmyn. Hcneimanus bepuynnu. Yenex u  ueyoaua.
Beposmnocmu coovimuii 6 cepuu ucnvimanuti bepnynnu.

Cnyuaiinvle éeuyuunbl

3nakomcmeo co CAYHAUHLIMU  BEIUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKDEMHbIX
cayyaiinslx eenuyur. Pacnpedenenue eepoamuocmeii. Mamemamuueckoe oxcuoanue. Cgoticmea
Mamemamuyecko2o oxcuoanus. Ilonamue o 3akone 6onvuux yucen. Msmepenue eeposamuocmetl.
Ilpumenenue 3axona O6OMLWUX UUCEN 6 COYUONO2UU, CMPAXOBAHUU, 8 30PABOOXPAHEHUMU,
obecneuenuu 6e30NACHOCMU HACENEHUs! 8 YPE38bIYAUHBIX CUMYAYUSIX.

I'eomerpus

I'eomeTpuueckune purypsi

@urypsl B reOMeTPHH H B OKPYKaIOLEeM MHUpe

['eomerpuueckas ¢urypa. @opMupoBaHue NPEICTaBICHUNH O METAPEeIMETHOM IMOHSATHH
«hurypay.

Touka, TuHUS, OTPE30OK, IpsAMasd, JIyd, JIOMaHasl, III0OCKOCTh, YroJl, ONcceKTpuca yria u eé
CBOICTBA, BU/Ibl YTJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBast cummMmeTpusi reomerpudeckux ¢uryp. LleHTpanbHas cuMMeTpUs T€OMETPUUYECKUX
duryp.

MHOroyroJibHuUKu

MHOroyrojapHuK, €ro »3J€MEHTBl M €ro CBOMCTBA. Pacro3HaBaHHME HEKOTOPBIX
MHOTOYTOJIbHUKOB. Buinykivle u Hegblnykivle MHO20y20 bHuKU. IIpaBUIbHBIE MHOTOYTOJIbHUKU.

TpeyronsHuku. Beicota, Meamuana, OHCCEKTpHCa, CpeIHSAS JHUHHUS TPEYrojbHHKA.
PaBHOOEIpeHHBIN TPEYTONbHUK, €r0 CBOWCTBA M MPU3HAKU. PaBHOCTOPOHHMI TpEYyrojbHUK.
IIpsAMOYTONIbHBINM,  OCTPOYIOJIbHBIMA,  TYINOYIOJIbHBIM  TPEYrOJbHHUKH. BHemHue  yrisl
TpeyrojibHuKa. HepaBeHCTBO TpeyrojabHUKA.



Yerpipéxyronpuuku. IlapamnemorpamMm, poM0O, NpSIMOYTOJbHMK, KBajpaT, Tparerus,
paBHOOeApeHHas Tparenus. CBONCTBa U MPU3HAKU MapalljiesiorpaMmma, pom0a, mpsMOyrojibHUKA,
KBaJpara.

OKpyXHOCTB, KPYT

OKpyXHOCTb, KpPYI, HMX D3JEMEHThl M CBOWMCTBA; IEHTPAJIbHBICE W BIIMCAHHBIC VYTJIBI.
KacarenbHast u cexywas K OKPYXHOCTH, ux ceoucmea. BimcaHHble U ONKMCAHHBIE OKPY>KHOCTHU
JUISl TPEYTOJIbHUKOB, YemblpEXy20IbHUKOS, NPAGUTbHBIX MHO20)201bHUKOS.

I'eomeTpuueckne purypsl B mpocTpancTBe (00bEMHBIE TeJIA)

MHnocoepannuk u eco a2nemenmul. Hazeanus MHO202PAHHUKOS C PA3HbIM NONOJACEHUEM U
Konuyecmeom epawel. llepBUYHBIE MPENCTABICHUS O MUPAMHJE, NapajUielenuneae, Mpu3Me,
cdepe, mape, MIIMHAPE, KOHYCE, UX dJIEMEHTAaX U MPOCTEUIITNX CBONCTBAX.

OTHomeHust

PagsencrBo puryp

CBoiicTBa paBHBIX TPEYroJbHUKOB. [Ipr3HaKku paBeHCTBA TPEYTOJIbHUKOB.

I[apanneJbHOCTH NPAMBIX

[Ipu3Haku W CBOICTBa MapaJJIeNIbHBIX MPSAMBIX. Axkcuoma napannenvhocmu Eexnuoa.
Teopema Daneca.

IlepnienauKyAsipHbIE NPSAMBbIE

[Tpsimoit  yron. Ilepnenaukynsp k unpsimoid. Haxionnas, mnpoekuus. CepeauHHBIN
NEPIEeHIUKYIAP K 0Tpe3Ky. Ceoticmea u npuzHaKu nepneHOUK)IspHOCMU.

Ilooooue

Ilponopyuonanvnvie ompesxu, noodobue ¢ueyp. Ilooobnvie mpeyeonvuuxu. Ilpuznaxu
noooodus.

B3anmMHoe pacnosio:keHue psiMON U OKPYKHOCTH, 08YX OKPYIHCHOCHEU.

HN3mepeHus u BbIYMCICHUS

Beanunnbl

[Toustue Bennuunsbl. [Inuna. M3mepenue mivnbl. EnvHunbl n3Mepenns 1iuvHbl. Bennunna
yria. I'pagycHas mepa yria.

[TonsiTHE O MIOMAAM TUTOCKOHW (UTYpHI U €€ cBolicTBax. M3Mepenue momaneii. EnuHutss
W3MEPEHHUS TUIOLIA/IN.

[TpencraBnenue 06 o0bEME U ero coicTBax. M3mepenune o0béMa. EquHuibl nsmepeHus
00BEMOB.

HN3mepeHus u BbIYMCICHUS

NHCcTpyMeHTBI 11 U3MEPEHUN W MOCTPOCHMM; U3MEPEHHE U BBIYHMCIICHHUE YIJIOB, IJIUH
(paccrosiHuit), muomane. Tpuronomerpuyeckue (YHKIUU OCTPOro yria B NPSMOYTOJIbHOM
TpeyroibHuke 7Tpuconomempuueckue @OyHKyuu mynoz2o yeid. BblYHCIEHUE DSIEMEHTOB
TPEYTOJIBHUKOB C HCIIOJIB30BAHUEM TPUTOHOMETPUYECKUX COOTHOWICHHH. POpMyIbI IIIOMIAIN
TpeyrojbHUKa, MapajuielorpaMMa M €ro YacTHBIX BHAOB, (DOPMYNBI JUIMHBI OKPYKHOCTU H
miomaau kpyra. CpaBHeHue u Beruucienue miomasnei. Teopema [ludaropa. Teopema cunycos.
Teopema kocunycos.

Paccrosinus

Pacctosnue mexnay Toukamu. PaccTosHue oT TOYkd A0 MOpAMOU. Paccmosnue medncoy
Queypamu.

I'eomeTpnyeckue nocrpoeHus

['eomeTpryeckue NOCTPOEHUS AJIsl WILTIOCTPALIMK CBOMCTB r€OMETPUYECKHUX (QUTYD.

WMHCTpyMEHTBI AJ1 NOCTPOEHUI: LIUPKYJIb, JINHENKA, YTOJIBHUK. [Ipocmetiwiue nocmpoenus
YUupKynem u JUHEeUKOl: NOCmpoeHue OUCCeKmpucsl yaid, NepneHOuKyIsapa K HNpsamMou, yend,
PAasHo20 0aHHOMY,

Ilocmpoenue mpey201bHUKO8 NO MPEM CIMOPOHAM, O8YM CIMOPOHAM U Y2y MeHCOy HUMU,
CMOPOHe U 08YM NPUNEHCAWUM K Hell Y2IdM.

enenue ompesxa 6 0aHHOM OMHOWEHUU.

I'eomeTpnyeckne npeodpazoBaHus

IIpeoOpa3oBanus



[Tonsitne  mpeoOpazoBanus.  [IpeacraBieHue O~ METaNpeAMETHOM  MOHSTHH
«mpeobpazoBanuey. [lododue.

JBrKeHUs

OceBasi U IEeHTpalbHAas CUMMETPUS, NOGOPOM U napajieivusili neperoc.Komobunayuu
08UIICEHUT] HA NIOCKOCMU U UX CBOUICMEA.

BekTopbl M KOOPAUHATHI HA MJIOCKOCTH

BekTops!

[TonsiTue BekTOpa, ACUCTBHUS HaJ BEKTOpaMH, MCIIOIb30BaHHE BEKTOPOB B (DU3HKE,
Dpasnodicenue 6eKkmopa Ha cocmaesiaioujue, CKaIapHoe npouzseoenue.

Koopaunartsi

OCHOBHBIE TIOHATHS, KOOPOUHAMbL BEKMOPA, paccmosHue mexcoy mouxkamu. Koopounamer
cepedunvl ompesKka. Ypasuenus gueyp.

Ilpumenenue 6ekmopos u KoopouHam 0Jisi peuweHus: NPOCMeNUUUX 2e0Mempuieckux 3a0ay.

HUcTopusi MaTeMaTHKHU

Bosnuknoeenue mamemamuku xaxk Hayku, smanvi e€ pazeumus. OcHosHble pazoenvl
Mamemamuxu. Bvidarowueca mamemamukuy u ux 6K1do 8 passumue HayKu.

beckoneunocmv muooicecmea npocmulx uucen. Yucna u onunvl ompeskos. Payuonanvuvie
yucna. Ilompebnocmo 6 uppayuonanvueix uuciax. Llxona Iugazopa

3apooicoenue ancebpvr 6 nedpax apugpmemuxu. An-Xopezmu. Poocoenue Oykeennoi
cumeonuxu. I1.@epma, @. Buem, P. [lexapm. Hcmopus éonpoca o HaxodxcoeHuu opmyn KopHel
aneebpauueckux ypasuenuti cmenenei, oonvuux yemoipéx. H. Tapmanwvs, /[c. Kapoano, H.X.
Abens, D.1anya.

llosenenue memooa kKoopounam, no36OAIOUE20 NEPesoOUMb 2eomMempuiecKue 00vbeKmbl
Ha s3viK aneeopwl. [losenenue epaguxos hynkyui. P. [Jexapm, I1. @epma. Ilpumepol paznuunwvix
cucmem KOOpouHam.

3aoaua Jleonapoo Iluzanckozo (Qubonauuu) o xpoauxax, uucia Pudbonayuu. 3adaua o
waxmamuou 0ocke. CX00UMOCMb 2e0MempuiecKoll Npocpeccuul.

Hcmoku meopuu eepoamuocmeti. cmpaxogoe oeno, azapmusle uepvl. II. Depma,
b.Ilackans, A. Bepnynnu, A.H.Koamoeopos.

Om 3emnedenuss k 2eomempuu. Ilugpacop u eco wkona. @anec, Apxumeo. Ilnamown u
Apucmomens. Ilocmpoenue npagunvHblx MmHO20y201bHUKOS. Tpuccekyus yena. Keaopamypa
kpyea. Yoeoenue kyba. Hcmopus uucna w. 3onomoe cevenue. «Hauana» Eexnuoa. JI Diunep,
H.U.Jlobauesckuii. Ucmopus namozo nocmyniama.

T'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCTNU OKPYAHCAIOWE20 MUPQ.

Acmponomus u ceomempus. Ymo u kax ysuanu Aumaxcazop, pamocgen u Apucmapx o
pazmepax Jhynot, 3emnu u Connya. Paccmosanus om 3emau 0o Jlywer u Connya. Hzmepenue
paccmosinus om 3emau 0o Mapca.

Ponv  poccutickux yuénvix 6 paszsumuu mamemamuxu: JL.Oinep. H.HU.Jlobauesckuii,
11.J1. Yebvrues, C. Kosanesckas, A.H.Konmozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wxona mamemamuueckux u Hagueaykux HayKx,
pazeumue poccutickoeo proma, A.H.Kpwvinos. Kocmuueckas npoepamma u M.B.Kenoviuu.

Conep:xxanue Kypca MaTeMaTuKH B 7-9 kiaccax (yriay01éHHbIH YPOBEHb)

Auredpa

Yucaa

PanuonaJibHbBIE YHCJIA

CpaBHEHME palMOHAIBHBIX 4yucell. JIeHCTBUS ¢ panoHaIbHbIMU yuciaaMu. KoHeuHbie u
OeckoHeuHble JecaTU4Hble ApoOu. IlpencraBieHue palMoOHANIBHOTO YKCIA B BUJAE JECITUYHON
Jpoowu.

HppanuoHajbHble YHCIA

[TonsiTHEe MppanMOHANBHOrO YKcaa. Pacno3HaBaHne HppalMOHANBHBIX yucen. JleicTBus ¢
MppaLMOHATBHBIMU ynciaamMu. CBoMCTBA JEHCTBUM C MppallMOHAILHBIMU yuciaamMu. CpaBHEHUE
MPPALMOHAIBHBIX Yyucel. MHOKECTBO AEMCTBUTEIBHBIX YUCEL.



ITpencraBieHys O pacCIIMPEHUSIX YUCIOBBIX MHOYKECTB.

ToxnecTBeHHbIE IPe0OPa30BaHUS

YucnoBble 1 OyKBeHHbIE BbIPAKEHHSA

Belpaxxenue ¢ mnepeMeHHOW. 3HaueHue BbIpakeHMs. lloicTaHOBKa BBIpaKEHUN BMECTO
IIEPEMEHHBIX.

3akoHbl apupmMernueckux gedcTtBuid. [IpeoOpa3oBaHHMs  YHUCIOBBIX  BBIPAKCHHIH,
COJZIEpIKAIIMX CTEIIEHH C HAaTYPAJIBHBIM U LEJIBIM [T0KA3aTEIIEM.

MHoro4/eHbl

OnHouseH, CTeNeHb OJaHoueHa. JlelcTBus ¢ omgHOWIeHAMHW. MHOTOWIEH, CTEICHb
MHOIOWIECHa. 3HAYEHUs MHOrowieHa. J[eHCcTBHS C MHOIOWIEHaMH: CJIOKEHHE, BBIYUTAHUE,
yMHOXeHHe, JneneHue. [IpeoOpa3oBaHue 1LEIOro BbIpAKEHUS B MHOrowieH. Popmysbl
COKpaIIEHHOTO YMHOKEHUS: Pa3HOCTh KBAJIpaTOB, KBAaApaT CyMMbl U pa3HOCTU. DopMylibl
npeoOpa3oBaHUsl CyMMBI U Pa3HOCTH KyOOB, KyO CyMMBbI M pa3HOCTH. Pa3iiojkeHrne MHOTOUJICHOB
HAa MHOXXUTEJIHM: BBIHECEHHE OOILEro MHOXHTENS 3a CKOOKH, TPYIMIHUPOBKA, UCIOJIb30BaHUE
dbopMyIT COKpamIEHHOTO0 YMHOXEHHS. MHOTOWIEHBI C OJHOW nepeMeHHOH. CTaHIapTHBIA BU
MHOT'OWIEHA C OAHOU MEPEMEHHOM.

KBagparueiii tpéxuineH. KopHu kBampaTHOro tpéxuineHa. PasnoskeHne Ha MHOXHUTEIH
KBaapaTtHoro TpéxuieHa. Teopema Buera. Teopema, oOparnHas teopeme Buera. Bwimenenue
IIOJIHOTO KBajjparta. Pa3ioxeHre Ha MHOKUTENIH CIIOCOOOM BbIIETICHUS MOJIHOIO KBajpaTa.

ITonsiTHE TOKAECTBA

ToxnecTBeHHoe npeodpa3zoBanue. [IpeacraBieHue o TOXKAECTBE HA MHOYKECTBE.

JIpoOHO-paMOHAIbHBIEC BHIPAKECHUS

Anrebpanyeckas apoob. [IpeoOpa3oBaHusi BRIPAKECHUN, COJEPKAIIMX CTETICHH C LEIBIM
nokasareneM. JomycTuMmble 3HAYEHHUS MEPEMEHHBIX B IPOOHO-pPAIlMOHANBHBIX BBIPAKCHHSIX.
Coxkparmienne anreOpandeckux npoOeit. [lpuBenenuwe anreOpamueckux ApodOei kK oOmemy
3HaMeHaTeno. [leiicTBus ¢ anredpanyecKuMu ApoOSIMHU: CIOKEHUE, YMHOKEHUE, JICICHHUE.

[IpeoOpa3zoBaHre BbIpaXEHU, COAEPIKALUX 3HAK MOTYJIS.

HppanuoHajbHble BbIPpAKEHUS

ApudpmeTnueckuili KBagpaTHbIM KOpeHb. JlomycTuMmble 3HAu€HUs MEPEMEHHBIX B
BBIpQXECHUSIX, coAepkalmux apudmernyeckue KpaapaTHble KopHH. [IpeoOpaszoBanue
BBIPAKEHMM, COAEPKALMX KBAPATHBIE KOPHH.

Kopnu n-bix creneneit. Jlonyctrmble 3Ha4EHNsI IEPEMEHHBIX B BBIPAKEHUAX, COACPKAILINX
KOpHHM N-bIX creneHeil. [IpeoGpa3oBanue BhIpaK€HUH, COAEpKAIUX KOPHU N-bIX CTETICHEH.

CreneHp C panuoOHalbHBIM MOKa3zareneM. I[IpeoOpa3oBaHue BbIpaKEHUH, COJEpIKALINX
CTEIEHb C PALIMOHAIBHBIM ITOKA3aTENIEM.

YpaBHeHus

PaBencrBa

YucnoBoe paBeHCTBO. CBOMCTBA YMCIIOBBIX PABEHCTB. PaBEeHCTBO C IEPEMEHHOM.

YpaBHeHust

[TonsiTe ypaBHEHUS M KOpHS ypaBHEHHMs. [IpencraBieHne o paBHOCHIBHOCTH YpaBHEHHM
Y YPaBHEHUAX-CIIECICTBUSAX.

[IpencraBieHne O paBHOCWIBHOCTH Ha MHOXecTBe. PaBHOCHIIBHBIE IpeoOpa3oBaHUs
YpaBHEHUM.

Mertoas! pelieHUs ypaBHEHU I

MeToapl paBHOCWIBHBIX NPeoOpa3oBaHUM, METOJA 3aMeHbl NMEPEeMEHHOH, rpaduyeckuit
metoa. Mcnonb30BaHne CBOWCTB (QYHKIUH NP PELICHUN YPaBHEHUH, UCTIOIb30BaHUE TEOPEMBbI
Buera 111 ypaBHEHMI CTENIEHU BBILIE 2.

JIuneiiHOe ypaBHeHHE M €ro KOPHH

Pemenne nuHelHbIX ypaBHeHHH. KomnuecTBO KOpHEN JIMHENHOrO ypaBHEHHMs. JIMHeHOE
YPaBHEHHUE C TAPAMETPOM.

KBanpaTHoe ypaBHeHHe M €r0 KOPHH

JIMCKpUMMHAHT KBaJpaTHOro ypaBHeHHs. DopMyiia KOpPHEH KBaJpaTHOIO YypaBHEHUS.
KonuyecTBO AEMCTBUTENBHBIX KOPHEW KBAJpaTHOrO ypaBHEHHUs. PelreHne KBaapaTHBIX



ypaBHEHMIA: rpauuecKuil METO peIIeH s, NCII0Ib30BaHuEe (HOPMYJIBI JJIsl HAXOXKCHUS KOpHEH,
pasoKEHUE Ha MHOXUTENIW, NoA0Op KOpHEH C MCIOJNb30BaHHMEM TeopeMbl Buera.
bukBanpaTHbple ypaBHEHUs. YPaBHEHHMs, CBOJMMBIE K JIMHEHHBIM M KBajgpaTHbIM. KBajgpatHoe
ypaBHEHHE C mapameTpoM. PemeHue mpocTedmmx KBaJpaTHBIX YPAaBHEHHU C IapaMeTpaMH.
Pemenne HeKOTOPBIX TUIOB ypaBHEHU! 3 U 4 cTeneHu.

JApoOHo-pannoHaJIbHbIE YPABHEHUS

Pemenne npoOHO-paniMOHAIBHBIX YPaBHEHUH.

Ipocreiiue WppanMoOHAIbHbIE ypaBHeHusi Buga: o f (X) =a; f (X) =9 (X)

Jf(x) = a\ff (x)\./r g(x)u ux pewenue. Pelienne WppaUMOHAIBHBIX YPaBHEHHWH BUIA

f(x)=g(x).

Cucrembl ypaBHeHU

VYpaBHeHue ¢ AByMs NEpeMEHHbIMHU. PellleHne ypaBHEHUM B LENbIX 4Mciaax. JInHenHoe
ypaBHEHHE C JIBYMs INepeMeHHbIMHU. ['paduueckas MHTEpIpeTanusi JIMHEHHOTO YpaBHEHHS C
JBYMsI IEPEMEHHBIMHU.

[IpencraBienne o rpadUUecKOl MHTEPIPETALUU MPOU3BOJIBLHOTO YPaBHEHHS C IBYMS
IIEPEMEHHBIMU: JINHUU HA IIJIOCKOCTH.

IlonsiTe cucreMsl ypaBHeHHM. PellieHne cucreM ypaBHEHUN.

ITpencraBieHne 0 paBHOCUJIBHOCTH CUCTEM YPaBHEHUM.

MeTtobl pellieHuss CUCTEM JMHEMHBIX YpaBHEHUN C JByMs IEpeMEHHbIMU IpaduyecKuil
METOJl, METOJl CIOYKEHHUS, METOX IOACTAaHOBKHU. KoimdecTBO pelieHnii CHCTEMBl JIMHEHHBIX
ypaBHeHUH. Crucrema JIMHENHBIX YPaBHEHUH ¢ TapaMeTpPOM.

CucreMbl HEJIMHENHBIX ypaBHEHHH. METONbI PEIIEHUsI CUCTEM HEIMHEWHBIX ypaBHEHM.
Merton neneHusi, METOA 3aMEHbI lepeMeHHbIX. OTHOPOAHbBIE CUCTEMBI.

HepaBencrna

Yucnossle HepaBeHcTBAa. CBOMCTBAa YMCIOBBIX HEpaBeHCTB. [IpoBepka crpaBelIMBOCTH
HEPABEHCTB IIPY 3a/1aHHBIX 3HAYEHUAX IEPEMEHHBIX.

HepaBenctBo ¢ mnepemenHoil. Ctporme U HecTporue HepaBeHCTBA. JlokazarenbCTBO
HepaBeHCTB. HepaBeHcTBa 0 cpeAHMX I JBYX YHCEN.

ITonsiTHE O pemieHnn HepaBeHCTBA. MHOKECTBO pELICHUI HEPAaBEHCTBA.

IIpencrasnenue 0 paBHOCUIBHOCTH HEPABEHCTB.

JInHeliHOE HEpPaBEHCTBO M MHOXKECTBA €ro peleHui. PelleHune JNMHENHBIX HEPaBEHCTB.
JInneliHOE HEPABEHCTBO C IIAPAMETPOM.

KBagparHoe HEpaBEHCTBO M €ro pelIeHHs. PernieHue KBaJpaTHBIX HEPABEHCTB:
UCIOJIb30BaHUE CBOMCTB M Tpaduka KBaJIpaTUYHOM (YHKIMM, METOJ] HUHTEPBAJIOB. 3aluCh
peleHus KBaApaTHOIO HEPaBEHCTBA.

KBaznpaTHO€ HEPABEHCTBO C MApaMETPOM U €r0 PELICHUE.

[Ipocteiimue  uUppanuOHANbHBIE  HEpAaBEHCTBA  BHJA! 1/ f (X) >a; J f (X) <a;

JT00> a0 VF@ > a.

OO00011IEHHBII METO/I HHTEPBAJIOB JIJISl PELIEHHs] HEPaBEHCTB.

Cucrembl HepaBeHCTB

CuctemMbl HEpPaBEHCTB C OJIHOM IEPEMEHHOW. PernieHume CUCTEM HEPABEHCTB C OJHOU
NEpEeMEHHON:  JIMHEMHBIX,  KBaJpaTHBIX,  JpOOHO-pallMOHANBHBIX,  HPpALMOHAIBHBIX.
N3o0pakeHne pereHnsi CHCTeMbl HEPAaBEHCTB Ha YHUCIIOBOM MPsIMOM. 3amiCh PEIICHUs] CUCTEMBbI
HEPaBEHCTB.

HepaBenctBo ¢ 1aByMss mnepeMmeHHbIMU. [IpencrtaBieHne o pemIeHUH JIMHEHHOTO
HEpaBEHCTBAa C JIByMs NepeMeHHbIMH. ['padudeckas HHTeprpeTanusi HEpaBEHCTBA C JIBYMs
nepeMeHHbIMU. ['paduueckuii METO | perieHns CUCTEM HEPABEHCTB C IBYMSI IEPEMEHHBIMH.

DOyHKIUHA

IHonsiTne 3aBMCHUMOCTH

IIpssMmoyronbHas cucreMa KoopauHar. GopMUPOBAHKE MPEACTABICHUN O METAIIPEAMETHOM



MOHSATHH «KOOPAMHATHDY. ['paduk 3aBUCUMOCTH.

DOyHKIUA

Crioco6b1  3amanusi (QYHKIMNA: aHATIMTHYECKUH, rpadudeckuid, TaOmuuHblii. ['paduk
¢dynkuuu. [Ipumeps! QyHKIUH, TOTy4aeMbIX B IpOLECCe UCCIENOBAHUS Pa3IMUHBIX IIPOLECCOB
U pemieHus 3aaa4. 3HayeHne (yHKOIMM B Touyke. CBoiicTBa (yHKUMH: 00JIACTH ONpEAETICHHUS,
MHOXECTBO 3HAYEHMH, HYJIU, MPOMEKYTKM 3HAKOINOCTOSHCTBA, UYETHOCTH/HEUETHOCTD,
BO3pacTaHue U yObIBaHHE, TPOMEKYTKH MOHOTOHHOCTH, HanOOJIbIlIee U HAaUMEHbIIee 3HAUYCHHE,
HNEepUOIMYHOCTh. MccnenoBanne GyHKIUY 110 €€ rpauKy.

JIuneiinas pyHKuus

CgoiicTBa, rpaduk. YrioBoi kodddummueHT npsimoi. Pacnonoxenue rpaduka JIMHEHHON
(GyHKIMHU B 3aBUCUMOCTH OT €€ KO3 PHUIIMEHTOB.

KBagparuunas pyHkums

CpoiictBa. IlapabGoma. Iloctpoenme rpaduka kBaapatuyHoW ¢yHKuuu. Ilomoxenue
rpaduka KBaJpaTUYHOM (YHKIMM B 3aBUCUMOCTH OT €€ Koad¢uuueHtoB. lcnonb3oBanue
CBOWCTB KBaJpaTHYHON (PYHKLIMU ISl pEIICHUS 3a/1a4.

Oo0paTHasi NPONOPUHOHAJIBLHOCTH

. k k
CaoiictBa pynkiuu Yy =—7y = —. I'unep6omna. [IpencraBienue 06 acCHMITOTaX.
X x

CrenenHasi pyHKIUS C IOKa3aTejemM3
CgoiictBa. KyOuueckas mapaboua.

DOyHKIUHA y=\/_ , y:%/_ , y=|x| HNx cpoiictBa u rpaduku. CreneHHas (GyHKIHS C

HoKasareseM cTerneHu Oobiie 3.

[IpeoOpazoBanne TpadukoB  (YHKIUH: MApALICIBHBIA  MEPEHOC, CHMMETPHS,
pacTshKeHHe/CkaTue, OTpakeHHe.

[IpencraBieHue o B3aMMHO OOpaTHBIX (PYHKIIHSIX.

HenpepbiBHOCT (pyHKIIMM 1 TOUYKH pa3pbiBa GpyHKIUI. KycouHo 3a1aHHbIe QYHKIUY.

ITocsienoBaTeIbHOCTH U MPOTPeCCHU

YucnoBas mocienoBaTelbHOCTh.  [Ipumepnl.  beckoHeuHble — MOCIEA0BATEIbHOCTH.
Apudmernueckasi nporpeccust u e€ cBoiicTBa. I'eomerpuueckas nporpeccus. CyMMupoBaHue
NEepBbIX  YJICHOB  apu(pMeTHYecKod W  TeoMeTpudeckod mporpeccuil.  Cxonsmascs
reoMerpuueckas  nporpeccus. Cymma  cXondileiicss  IFeOMETPUYECKOH  MPOrpecCHu.
["apmonnuecknuii psin. PacxoauMocTs TapMOHUYECKOTO pAJa.

Meron MareMaTHyecKol HHIYKIMHM, €ro IpUMEHEHHe Uil BbiBoja (opmyd,
JI0Ka3aTeNbCTBA PABEHCTB M HEPABEHCTB, PEIICHUS 33/1a4 Ha JEIUMOCTbD.

Pemenne TekcToBBIX 32124

3agaun Ha Bce apupMeTHYECKHE AeliCTBUSA

Pemenune TexcToBbIX 3amau apudmMeTrndeckuM crocodoM. Mcnonbp3zoBaHue TaOIUL], CXEM,
4epTEKEN, APYTUX CPEACTB NPEACTABIEHUS JaHHBIX IPU PEILICHUU 3aa4u.

Pemienne 3aga4 Ha ABU:KeHUe, padoTy, NOKYNKHU

AHalIu3 BO3MOXKHBIX CUTYallMil B3aUMHOT'O PacIoyIOKEHHUs] OOBEKTOB MPHU MX JBH)KEHUH,
COOTHOIIEHUS! 00BEMOB BBITIOJTHAEMBIX pabOT IPU COBMECTHOMN padoTe.

Pemenne 3a7a4 Ha HaXO0KAEHME YACTH YHCJIA H YMCJIA 110 €r0 YacTH

Pemienue 3aga4 Ha NPOUEHTHI, 10JIM, IPUMEHEHHE MTPOTIOPLUNA IPU PEIIEHUH 3a/ay.

Jlornueckue 3agauu

Pemenne nornueckux 3agad. Perienue 1oruueckux 3ajgad ¢ IOMOIIbIO rpadoB, TabIuUL.

OcHOBHBIC METObI PelICHHUS 32124

Apudmernueckuii, anreOpanueckuii, nepedop BapuantoB. [lepBuUHbIE MpeaACTaBICHUS O
JPYTUX METOJax pelIeHus 3a1a4 (reoMeTpHuecKue U rpaduuecKue MEeTOIbI).

CTaTHCTHKA U TeopHsl BePOSITHOCTEMH

CraTucruka

TabnuuHoe u rpaduyueckoe NpecTaBleHue JaHHbIX, CTOJI0YAThIe U KPYTroBble AUATPAMMBI,
u3BJIeUeHNe HYXHON nH(popmaruu. J{uarpammel paccenBanusi. OnucareiabHble CTaTUCTHYECKUE
MoKa3aTenu: cpenHee apudmernyeckoe, MeauaHa, HauOoJsiblliee M HAaUMEHbIIEEe 3HAYCHUS



yuciaoBoro Habopa. OtkinoHeHue. CrnywaiiHble BBIOpPOCHL. Mepbl pacceMBaHMS: pa3Max,
JMCIIEpCUs U CTaHAApPTHOE OTKJIOHeHue. CBoicTBa CpeqHero apu(pMETHYECKOIO U TUCTIEPCHH.
CnyuaiiHas UW3MeHYMBOCTh. l3MeHuUMBOCTH Ipu U3MEpeHMsX. Pemiaromue npasuia.
3aKOHOMEPHOCTH B U3MEHUYNBBIX BEJIUYHHAX.

Cay4aiiHble ONBITHI H CJIy4YaliHble COOBITHSA

Cny4aifHble ONBITHI (IKCTIEPUMEHTHI), JIEMEHTApHBIE CilydalHbIE COOBITHS (HMCXOJIBI).
BepositHocTi  snemeHTapHbIX  coObITUH. COOBITUS B CIy4allHBIX OKCIIEPUMEHTaX U
0J1aronpuUATCTBYIOIINE 3JIEMEHTapHble cOObITHA. BeposTHOCTH ciaydalHBIX cOObITHH. ONBITH €
PABHOBO3MOXHBIMH 3JI€MEHTapHBIMU COOBITHSIMU. Kitaccmueckne BEpOSTHOCTHBIE OIBITHI C
UCIOJIb30BAaHUEM MOHET, KyOukoB. IIpeacraBieHne coObITHI ¢ MOMOLIBIO auarpaMm Oiiepa.
[TpoTuBONIONOXKHBIE COOBITUS, OOBENMHEHHE M TepeceueHue coObITHH. [lpaBmiio croxeHus
BeposiTHOocTer. Ciywaitnbiii BeIOOp. HesaBucumbie coObiTus. [lociaenoBarenbHple He3aBUCHUMbIC
ucnbiTanusa. IIpencraBieHne 5SKCIEpUMEHTa B BHUJAE JI€PEBA, YMHOXKECHHE BEPOATHOCTEH.
HcnplTanus 10 nepBoro ycnexa. Y cjaoBHas BeposTHOCTh. DopMyiia OJIHOM BEPOSTHOCTH.

DJleMeHThbl KOMOMHATOPUKY U HcnbITaHus: bepuyin

[IpaBuno yMHOXeHHMs, NepecTaHOBKH, (akropuan. CoyeTaHuss M 4YHUCIO COYETAHHM.
Tpeyronpauk Ilackans u OmHOM HproToHa. OmNBITEI ¢ OOJNBIIMM YHCIOM PaBHOBO3MOXKHBIX
3JIEMEHTAPHBIX COOBITHH. BbluncieHue BeposSTHOCTEH B OIBITaX C INPUMEHEHHEM 3JIEMEHTOB
koMOuHaropuku. Vcnbitanus bepuymiu. Yenex u Heymauya. BepostHocTu coObITUH B cepuu
ucnelTaHui bepuymm.

I'eomeTpnueckasi BepoOsITHOCTH

CrnyvaiiHplii BBIOOP TOYKM M3 (UIYpbl Ha IUIOCKOCTH, OTpe3Ka M JAYTU OKPYKHOCTH.
CriyuaiiHblii BBIOOD YHCIIa U3 YUCIOBOTO OTPE3Ka.

CayyaiiHble BeJIH4YMHBI

JuckpeTHas cnydailHas BeJIMYMHA W PACIpEleieHUe BeposATHOCTe. PaBHOMepHOE
JUCKPETHOE paclpenencHue. I'eomeTpuyueckoe pacrnpeesieHue BeposTHOCTel. Pacnpenenenue
bepnymiu. bunomuansnoe pacnpenenenue. HeszaBucumele ciayvaiiHble BenuuuHbl. CliojkeHue,
YMHOXEHHUE CIIy4alHbIX BEJIMYMH. MaTeMaTuueckoe OKUIAHWE M €ro cBoicTBa. Jlucnepcus u
CTaHJApPTHOE OTKJIOHEHUE CIIy4alHOM BEIWYMHBI, CBOMCTBA aucnepcuu. Jlucmepcuss 4mcia
ycrexoB B cepuu ucnbelTaHuil bepnymin. Ilonstue o 3akone Oonbummx uyucen. M3mepenue
BEPOATHOCTEW M TOYHOCTh M3MepeHHs. lIpuMeHeHue 3akoHa OOJBIIMX YHCEN B COLMOJIOTHUH,
CTpaxoOBaHHM, B 3]IPABOOXPAaHEHHM, OOECIeUYeHUH Oe30MacHOCTH HACEJIEHUS B Ype3BbIYaMHBIX
CUTYaLUsX.

I'eomerpus

I'eomeTpuueckune purypsi

@urypsl B reOMeTPHH H B OKPYKaIOLEeM MHUpe

['eomerpuueckas ¢urypa. BHyTpeHHss, BHEIIHAS 00gacTH (QUrypbl, rpanuna. Jluauu u
00J1acTH Ha TIOCKOCTH. Bhimykias u HeBbinykiias ¢purypsl. Ilnockas u Hemockas Gurypsl.

Boigenenue cBolicTB 00bekTOB. @OpMUPOBaHHE MPEACTABIEHUNH O METANpPEeIMETHOM
HNOHATUM «purypa». Touka, OTpe3oK, ImpsMas, JIyd, JIOMaHasi, IJIOCKOCTb, YroJl, OuccekTpuca
yria u €€ CBOMCTBA, BU/bI YIII0OB, MHOTOYTOJbHUKH, OKPY>KHOCTb U KPYT.

OceBasi cUMMeTpUs TeoMeTpuueckux ¢uryp. LleHTpanpHas CUMMETpHsI T€OMETPUUYECKUX
duryp.

MHOroyroJbsHuKHU

MHOrOyroinbHuK, €ro AJJIeMEHTbl M €ro cBoWcTBa. IIpaBUibHBIE MHOTOYTOJBHUKH.
Bolnykiible 1 HEBBITYKJIBIE MHOTOYTOJIBHUKH. CyMMa yIJIOB BBIIYKJIOTO MHOTOYTOJIbHHKA.

Tpeyronpauk. CymMMa yriioB TpeyrojbHHUKA. PaBHOOEIPEHHBIN TPEYrobHUK, CBOWCTBA U
NpU3HAaKU. PaBHOCTOPOHHMI TpeyrosbHUK. MeauaHbl, OUCCEKTPUCHI, BHICOTHI TPEYTOJIbHUKOB.
3ameydarenbHbIE TOUYKHU B TpeyrojabHuKe. HepaBeHCTBO TpeyronbHUKA.

YetpipéxyronpHuku. IlapamnenorpamMm, pom0O, NpsIMOYrOJIbHHMK, KBaJgpaT, TparleLusl.
CBolicTBa M MNpHU3HAKM TNapaieigorpamMma, pomOa, HpsIMOYTOJIbHHMKA, KBajapara. Teopema
Bapunbona.

OKpyKHOCTB, KPYT



WX sneMeHTBI U cBOMCTBA. XOpAbI U CEKyIIME, X cBoiicTBa. KacarenbHble U UX CBOICTBA.
[lenTpanbpHble U BIMCAaHHBIC YIJIbl. BrincaHHbIE M ONHMCAHHBIE OKPYKHOCTH AJIS TPEYTOJIbHUKOB.
BrnucanHble 1 ONHMCaHHBIE OKPYKHOCTH JJI YETBHIPEXYTOJIbHUKOB. BHEBIIMCAHHBIE OKPY/KHOCTH.
PanukanbHas ocs.

@urypsl B npocTpancTse (00beMHbBIE TeJla)

MHororpaHHuk U €ro smeMeHThl. HazBaHus MHOTOTPaHHHMKOB C Pa3HBIM IOJIOKCHHEM U
KOJIM4YEeCTBOM IpaHei. llepBuunbIe npencTaBieHns 0 nupaMuiax, napauuiesIenuIenax, npu3max,
cdepe, mape, LWIMHIPE, KOHYCE, UX 3JIEMEHTaX U MPOCTEHIINX CBOWCTBAX.

OTtHoweHnst

PaBencTBo (puryp

CBolicTBa U NPU3HAKU PAaBEHCTBA TPEYrOJIbHUKOB. JlOMOIIHUTENbHBIE IPU3HAKN PABEHCTBA
TPEYroJabHUKOB. [Ipu3HaKy paBeHCTBA MapajuIeIOrpaMMOB.

ITapajuieJbHOCTH NPSIMBIX

IIpusHaky W CBOWCTBAa NApauUICIbHBIX INPSAMBIX. AKCHOMa MapaJlIeNbHOCTH EBKinpa.
IlepBrUuHBIE PEACTABICHUS O HEEBKJIMIOBBIX reomeTpusax. Teopema Paneca.

ITepnenauKyIApHBIE IPSAIMBbIE

[Tpsimoit yron. Ilepnennukynsip k npsmoil. CepeiMHHBIN NEPHEHIUKYISIP K OTPE3KY.
CBolicTBa ¥ IPU3HAKY NEPICHAUKYISIPHOCTH NIPsAMBIX. HakIOHHBIE, IPOEKLINHU, UX CBOMCTBA.

ITonoGue

[TponopunonanbHble OTpe3kH, mopodue ¢uryp. IlomoOuble TpeyroiabHukH. Ilpu3Haku
o 00us TPeyroJIbHUKOB. OTHOLICHHE TUIOMIAIeH TTOA0OHBIX (QUTYP.

B3anmMHoe pacnosiokeHuenpsaAMoni U OKPYKHOCTH, IBYX OKPYKHOCTEH.

HN3mepenus ¥ BbIYMCICHUS

Beanunnbl

[Tonstue Benmuuunbl. [nuna. M3mepenue ninvnbl. EqUHIBI H3MEpPEHUS AJIUHBL.

Bennunna yrna. I'pagycHas Mepa yrma. CuHyC, KOCMHYC M TaHIE€HC OCTpPOro yria
IIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA.

[TonsiTre o muomaay MWIOCKO# GuUrypsl u e€ cpoiictBax. M3mepenue ruiomaneii. EquHuiist
WU3MEPEHHUS TUIOLIA/IH.

[IpencraBienne o0 00BEME MPOCTPAHCTBEHHON (Uryphl M ero cBoicTBax. M3mepeHue
o0bvéma. Enqunuiisl uzmMepeHust 00bEMOB.

HN3mepenus u BoIYMCICHUS

WNHCTpyMEHTBI I8 U3MEPEHUN U MOCTPOCHMI; U3MEPEHHE W BBIYMCIICHHE YIVIOB, JUIMH
(paccrosiHMi), TUIONIA/IEH, BBIYMCICHHE 3JEMEHTOB TPEYIOJIBHUKOB C HCHOJIb30BAHHUEM
TPUTOHOMETPUYECKUX  cooTHomeHu. [lnomanu. @opmynbl IUIOMIAAM  TPEYroJibHUKA,
napajjenorpaMMa M ero 4YacTHBIX BUJOB, Tpameuuu, ¢opmyina ['epona, ¢gopmyna miomanu
BBIMYKJIOTO YETHIPEXYTOJbHUKA, (DOPMYJIbI JJIMHBI OKPYKHOCTH M IUIomaau kpyra. [lmomansb
KpyTOBOI'O CEKTOpa, KpyroBoro cermeHra. [liomans npaBUJIBHONO MHOIOYTIOJIbHUKA.

Teopema Iludaropa. IludaropoBsl Tpoiku. TpUTOHOMETPUYECKHUE COOTHOIICHUS B
OPSMOYTOJIBHOM TpeyrojibHuKe. TpUronomMerpuyecke (PyHKIMK TYHOTrO yIia.

Teopema kocuHycoB. Teopema CHHYCOB.

Pemenne TpeyronbHMKOB. Bbruncnenue yrioB. BbrumcieHue BBICOTBI, MEAWAHBl H
OuccekTpucel TpeyroiapHuka. OpTtorpeyronbHuk. Teopema Iltonemes. Teopema Menenas.
Teopema YeBsl.

Paccrosinust

Paccrosane mexny toukamu. PaccrosHue OT TOYKM 10 mpsAMOu. PaccrosHue Mexny
burypamu.

PaBHOBenuKME ¥ paBHOCOCTABIECHHBIE (PUTYPBHI.

CaolicTBa (aKCMOMBI) JUIMHBI OTPE3Ka, BEIMUUHBI yTJia, I0Maau 1 o0bEMa GUrypsl.

I'eomerpnyeckue nocrpoeHus

["eomeTpryeckue NOCTPOEHUS AJIsl WILTIOCTPALIMK CBOMCTB Fr€OMETPUUECKHUX (QUTyYp.

HNHcTpyMeHTsI Ui HOCTpOoeHU. LIupKyib, IMHENKA.

[Tpocreiiie MOCTpOCHUS LHUPKYJIEeM U JIMHEHKON: IOCTpOE€HHWE OHMCCEeKTPHUCHl yria,



NEPIEHIUKYIIApa K IPSIMOH, YIJa, PABHOTO IaHHOMY.

[TocTpoeHue TpeyroJbHUKOB MO TPEM CTOPOHAM, ABYM CTOPOHAM U YTy MEXAY HUMH,
CTOpPOHE U ABYM IIPUJIEKAILUM K HEH YIJIaM, no Opy2um 271eMeHmam.

Jlenenue oTpe3ka B JaHHOM OTHOIICHHUU.

OcHOBHBIE METO/IbI PELIEHUS 337au Ha IIOCTPOEHUE (METOJ T€OMETPUUYECKUX MECT TOYEK,
METO/] TapajieIbHOro MEPeHOca, METO/I CHMMETPHUH, METOT T0100us).

Ortalbl pelieHus 3a/1a4 Ha IOCTPOEHUE.

I'eomeTpuyeckne nmpeodpazoBaHus

IIpeoOpa3oBanus

[IpencraBieHne 0 MEXIPEAMETHOM MOHITUU «mpeobpa3zoBaHuey. [Ipeobpa3oBanus B
mMaTteMaTHKe (B apupmeTHke, anredpe, reoMeTpHIecKie Mpeodpa3oBaHus).

JIBuKeHUs

OceBast ¥ LEHTpaJbHAs CUMMETPHH, MMOBOPOT M MHapayienbHbId nepeHoc. KomOunammu
JBUKEHHUM Ha IUIOCKOCTH U UX CBOMCTBA.

ITonoOue kak npeodpasoBanue

['omorerusa. IT'eomerpuueckue MpeoOpa3oBaHMUs KAaK  CPEACTBO  JIOKa3aTeIbCTBa
YTBEPKJICHUM U pelIeHUs 3a/1a4.

BekTopbl M KOOPAUHATHI HA MJIOCKOCTH

BekTops!

[TonsiTrie BekTOpa, NEHCTBUS HAJl BEKTOPAMH, KOJIJIMHEApHbIE BEKTOPHI, BEKTOPHBIN 0Oa3uc,
pasiokeHue BEKTopa IO Oa3uCHBIM BEKTOpaM. EJQMHCTBEHHOCTh pa3joXKEHUS BEKTOPOB IIO
0a3ucy, CKaJIsIpHOE MPOU3BEJCHUE U €r0 CBOICTBA, UCIIOJIb30BAHUE BEKTOPOB B (DH3HKE.

Koopaunartsi

OCHOBHbIE TOHATHS, KOOPAUHATHI BEKTOpA, PACCTOSIHUE MeXAy Toukamu. KoopauHatsl
CepeIuHbl OTpe3Ka. Y paBHEHUS QUTYP.

[TprMeHeHre BEKTOPOB U KOOPAMHAT JIsl PELICHUS] TeOMETPUUYECKHUX 3a/1ad.

Addunnas cucrema koopauHat. Paanyc-BekTopsl Touek. LIeHTpou 1 CHCTEMBI TOUEK.

Hcmopua mamemamuxu

Bosnuknoeenue mamemamuku xaxk uayku, smansi eé pazeumus. OcHosHble pazoenvl
Mamemamuxu. Bvidaowuecs mamemamukuy u ux 6K1do 6 passumue HayKu.

beckoneunocmo mnoscecmea npocmeix yucen. Yucna u onunvl ompeskos. Payuonanvuvie
yucna. Ilompebrocmos 6 uppayuonanvueix yuciax. Llxona lugazopa

3apoocoenue aneeopvi 6 Hedpax apupmemuxu. An-Xopesmu. Poowcoenue OykeenHOU
cumeonuxu. I1.@epma, @. Buem, P. [lexapm. Hcmopus éonpoca o HaxodxcoeHuu opmyn KopHel
aneebpauyeckux ypasHenuil cmeneneti, borvuux yvemvipéx. H. Tapmanwvs, [c. Kapoano, H.X.
Abens, D.1anya.

llossnenue memooa KoopouHam, nO380NANULE20 NEPEeBOOUMb 2eoMempuyecKue 00beKmbl
Ha A3viK aneeopul. Ilosenenue epaguxos gpyukyuii. P. [exapm, I1. @epma. Ilpumepsl paznuynvix
KOOpOUHam.

3aoaua Jleonapoo Iluzanckozo (@ubonauuu) o xponukax, yucia Pubonayuu. 3aoaua o
waxmamuou oocke. CxooumMocms 2e0MempudecKkotl npocpeccuu.

Hcmoku meopuu eeposimuocmetl: cmpaxoeoe Oeno, azapmuvle uepvl. 1. Depua,
b.Ilackans, A. bepnynnu, A.H.Koamozopos.

Om 3emnedenus k eeomempuu. Ilugpazop u ezo wkona. Panec, Apxumeo. Ilnamon u
Apucmomens. Ilocmpoenue npagunvHblx MmHO20y201bHUKOS. Tpuccekyus yena. Keadpamypa
Kkpyea. Yoeoenue xyboa. Hcmopusa wucna . 3onomoe ceuenue. «Hauana» Esexnuoa. JI Diinep,
H.U.Jlobauesckuii. Ucmopus namozo nocmyniama.

T'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCIU OKPYIHCAIOWE20 MUPQ.

Acmponomus u eeomempus. Ymo u kax y3umanu Anakcaeop, Opamocpen u Apucmapx o
pazmepax Jlynwi, 3emau u Connya. Paccmosnus om 3emau oo Jlynet u Connya. Hsmepenue
paccmosinus om 3emau 0o Mapca.

Ponv  poccutickux yuénvix 6 passumuu mamemamuxu: JLDinep. H.HU.Jlobauesckuil,
11.J1. Yebvrues, C. Kosanesckas, A.H.Koamozopos.



Mamemamuxa 6 pazsumuu Poccuu: Ilemp |, wixona mamemamuueckux u Hagueaykux HayKx,
pazeumue poccuiickoeo ¢proma, A.H.Kpuvinos. Kocmuueckas npoepamma u M.B.Kenoviui.

TemaTuueckoe IJIAHUPOBAHHUE C YKA3AHUEM KOJIHYECTBA YaCOB HA OCBOCHUEC TEMbI.

5 kiaacc

Tema Koanuect
BO 4aCOB

Hamypansnwvie uucna (20 uacos)

IToBTOpEHKHE MPOWICHHOTO 32 KypC HAYAJIbHOM IIKOJIBI.

Psan marypansusix uucen. Ilosgnenue yugp, 6yxe, uepoanughoe 6 npoyecce cuéma

Ortpesok. JlnuHa otpeska. EAuHuIbl H3MEpeHust IJIMHBI.

Bxosnast paboTta 3a Kypc Ha4aJIbHON IIKOJIBI

ITnockocts. [Ipsamas. Jlyu

[lIxana. KoopauHatHslil 1y4d

CpaBHEHHE HATypaAJIbHBIX YUCEl, CTIOCOOBI CPAaBHEHHUS YHCEIL.

HpaBI/IJ'IO OKPYTJICHUS HATYPAJIbHBIX YHCCII.

Wrorossiil ypok 1o teme: «Harypansabie uncna. [Ikamnbn
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KonTponbnas paborta No2 no teme : «Harypanpubie yncna. [Ikaasiy

Cnoowcenue u gviuumanue Hamypanvholx yucen (34 uaca)

N

CnoxxeHue HaTypaJIbHBIX YUCECJI, KOMIIOHCHTBI CJIOKCHHA U BbIYUTAHWS, CBA3b
MCKIY HUMMU.

BrlunTanne HaTypaJbHBIX YUCET 2

[HEN

Pemenue TeKCTOBBIX 3a1a4

[EEN

Brruanranue yncina u3 CYMMBbI, CYMMBI U3 4HUCJIA. N3menenune CYMMEBI 1 Pa3HOCTH
P UIBSMCHCHHUH KOMIIOHCHTOB CJIOKCHUA W BBIYUTAHU .

WTorosslil ypok 1o teme : «Bpranranue»

YucnoBbie U 6y1(BeHHBIe BBIPAKCHUA. CDOpMy.]'ILI

KonTponbnas pabotaNe3 no teme « CroxeHne, BHIYUTAHUEY.

Pabora nag ommbkamu. YpaBHEHHE.

Penienne ypaBHeHUI NOBBIIIEHHOTO YPOBHS

Pemenue 3a1ay coctaBieHeM ypaBHEHUH.

HToroBslii ypok 1o teme : «YpaBHeHus"

VYroin, o603HaueHNnEe yrioB. EAMHUITEI H3MEpEHUSI.

Buapr YIJjioB, UBMCPCHUC YTJIOB, CBOMCTBA YIJIOB

MHoroyroiabHUKH. PaBHbIE GUTYPBI.

Busl TpeyroJbHUKOB

[TpsmoyronbHUK. OCh cUMMETpHUH HUTYD

WTOroBbIl ypoK 110 TeME «Y paBHEHMs. YT0JI. MHOTOYTOJIbHUKHY
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KonrtposnbHas paboraNe4 mo teme «YpaBHeHUs. YT0J. MHOTOYTrOJbHUKN

Ymnooxncenue u oenenue namypanwvnvix yucen (37 uacos)

YMmuoxenne. KoMmoHeHTEL.

Pemenue 3amad Ha IBMKEHHE

UucnoBoe BhIpaXXEHUE U €r0 3HAYCHUE, TOPSIAOK BBITIOJTHEHHUS ICHCTBHIA.

CoueTaTenpbHOE U pacnpeaciIMTCIbHOC CBOICTBO YMHOKCHHUA

Jlenenne HaTypanbHbIX yncena. KOMIOHEHTHI.

Penienne TeKCTOBBIX 3a7a4 Ha ABUKEHHE

Pemnienne TekCTOBBIX 3a7a4 Ha MMPONU3BOJAUTCIILHOCTL Tpyada

Pemenne TeKCTOBBIX 3aJ1a4 COCTABICHUEM YPABHEHUM.

I[CJ'ICHI/IC C OCTATKOM Ha MHOKCCTBC HATYPAJIbHBIX YHUCCIIL.

NP RRR W N Rk w

Csoticmea Oenetus ¢ OCmamKom




CreneHp uncia, MOPSIOK BBITTOJIHEHUS ICHCTBUIN B BEIPAKCHHSIX, COACPIKAIITIX
CTEMNEHb, BEIYMCIICHUE 3HAUCHHUI BBIPAXKEHUMN, COIEPKAIINX CTEIICHb.

KonTtposbnas pabora No5 o teme "Jlenenne YMHOXEHHE HATypaIbHBIX YUCEN"

ITmomaae. [lnomans npsIMOyroapHHKA.

[Tousitue o paBenctBe duryp. Pagrnosenuxue ghucypol.

IIpssMOYTOJIBHBIN NTapajuIeICIUIIE .

[Tupamunia M306paxkenne npocTpaHCTBEHHBIX GUryp.

ITonsTHe 00BEMa; SAUHHUIIBI 00BEMA

Ilpumepwl cevenuii. Mnocoepannuku. IlpasunbHvle MHO202DAHHUKU.

KomMmOuHaTopHbIe 3a1aun

HTorosslii ypok no teme: «IIpsmoyronbaelil napamienenunen. Kyo».

Kontponbhas pabora Ne6 mo teme: «ILnomaaps npsiMoyrojasHUKa.
IIpsAMOYTOJIBHBIN NTapauICICIUIIE».

PP WINIPNPFPDNPFPW-

Ooviknosennwie opoou (18 uacos)

Houis, yacTh, 1poOHOE YMCIIO, APOOH.

Pemenue 3amay Ha qpodu

[TpaBuiibHbIE U HenpaBWIIbHEIE TpoOu. CpaBHEeHUE ApoOeH.

Cno’KeHHE U BRIUMTAHHUE I[p06el71 C OJMHAaKOBBIMH 3HAMCHATCIAMU

I[pO6I/I " JCJICHUC HATYPAJIbHBIX YHCCJI

CMeraguple gucia

ApudmeTndeckne NeiCTBHUS CO CMEIIaHHBIMH TPOOsSMU

HtoroBsliii ypok 1o Teme : «OOBIKHOBEHHBIE TPOOH)

KonTponbaas padora Ne 7 o reme: «OOBIKHOBEHHBIC JPOOM)»

RPIFRPIWINIEFEPINDWWIN

Jecamuunvie opoou (48 uacos)

[IpencraBiaeHue o gecATUIHOM qpodu.

CpaBHEHHE JICCSITUYHBIX IPOOCH.

Oxkpyrnenue yucen. [Ipukuaka u olieHKa pe3ysibTaTOB BIYUCICHHI.

Clio)keHue ¥ BBIUUTAHUE JECATUYHBIX TPOOeH.

Kontponbhas padora Ne§ o teme «CokeHHE U BBIYUTAHUE JCCATUIHBIX
Tpo0ei».

ROINW >

Pabora Hax ommOkaMu. YMHOXKEHHE TECATUUHBIX qpobeit

YMHOXEHUE JECATUIHBIX APOOEi.

3aBHCHMOCTH MCIKAY BCJIIMUYNHAMU. CKOPOCTh, BPECMS, paCCTOSIHUC.

Jlenenue necaTnyHbIX 1podeit

Pemenne TekcToBbIX 3a1a4 apupmeTHueckuM criocoooM. Mcnonp3oBanue Tadauiy
IIPU PEIICHUN 3aJ]auu.

WON B

OTtHoueHue 1Byx umces. Maciitab Ha riaHe u KapTe.

[EEN

KonTponbhas padota Ne9 no Teme «YMHOXKEHHE U JIEIEHUE AeCATUYHBIX
Tpo0ei».

[EEN

Cpennee apuMeTHUECKOE IBYX YHCEIL.

BI)Ipa)KGHI/IG OTHOIICHMS B MPOLCHTAX

HpOI_IeHTBI. Haxoxnaenue ITPOLCHTOB OT YHCJIA.

HaxoxneHnue yncia rno ero nporeHTam

Pemnrenne HecnoKHBIX MPAKTUYCCKUX 3a1a4 C IPOCHTaMU.

HToroBslii ypok 1o teme: «Cpennee apudmerndeckoe. IIporieHTs»

Kontponbnas pabora Nel0 mo teme : «Cpennee apudmerndeckoe. [IporieHTHI»

RPIFRPINWW kLW

Iloemopenue (8 uacos)

Pemenne TekcToBBIX 3a7au apudmeTruyeckuM crnocodbom. Vcnonbp3zoBanue Tabnuil,
CXEM, YepTEXKe, IPYTrux CPeJICTB MPEACTABICHUS JaHHBIX MTPU PELICHUH 3a/1a4u.

Hcnonb3oBanue Tabaull, cxem, YepTexei, Ipyrux CpeCcTB MpeACcTaBIeHUs
JTAHHBIX TPU PEIICHUH 3a/J1auH.

OOBIKHOBEHHBIE TPOOH




Jlecsatnunbie 1podu

ITpoueHTsI

HToroBast koHTpoJIbHAs paboTa

PaGora Han ommbkamMu

A

Komounamopuxa (5 uacos)

Kombunaropssle 3a1aun

6 Ki1ace

Tema

Koaunuect
BO 4aCOB

Hamypanvuvie uucna (17 uacos)

Henurenu u kpatHsle

ITpusnaku genumocty Ha 10, Ha 5 1 Ha 2

ITpusHaku genumocty Ha 9 u Ha 3

HpOCTBIC 1 COCTaBHBIC YHCJla

HauOosnpmmii o01ui 1eIUTeNb

Haunmensbiiee obiee kpaTHoe

WWIN W W|IN

KOHTpOJ’IBHaﬂ pa60Ta Ne 1o Teme «I[e.]'II/IMOCTB HAaTYPaAJIbHBIX YHUCCID).

Ooviknoeennvie opoou (38 uacoes)

OCHOBHOE CBOMCTBO JApOOH

Cokpaiiienue apooei

[TpuBenenue apodeii k 00memy 3HamMmeHareno. CpaBHEHHE JpooOeii

CnosxeHre U BIUMTAaHHE OOBIKHOBEHHBIX z[po6el71

Kontpoinbnas padora Ne 2o teme «CiokeHrne U BHIYUTaHUE OOBIKHOBEHHBIX
JIpoOeri»

RO WIN

YMHOXEeHHEe ApoOeit

Haxosxnenue npobu ot uncia

CamocrosiTenpHas paboTa 1o TeMe «Y MHOKEHHE OOBIKHOBEHHBIX IPO0ein»

B3aumHo oOpaTHBIE unca

Jenenue npobeit

Haxosxnenne uncia no 3Ha4€HUIO €ro Apoou

[TpeoOpazoBaHre OOBIKHOBEHHBIX IPOOEH B IECATUUHbBIC

Jecstnunoe nmpuOamkeHne 0OBIKHOBEHHON ApOoOH

Konrtponsnas padora Ne3 1o Teme «YMHOKEHHUE U JeJIeHHe OOBIKHOBEHHBIX
JIpobeii»

RINNW ORI |W Ol

Ommnowenue u nponopyuu (28 uacos)

OTHOLIEHUS

IIponoprun

HpOI_IeHTHOe OTHOIICHUC JIBYX YHCCII

KonTponbhas padota Ne 4o teme «OTHOIIEHMS U TPOTIOPLIHSD.

HpHMaH )4 o6paTHa5{ MMPpONOPHUOHAJIBHBIC 3aBUCUMOCTH

Jlenenue uyncna B JaHHOM OTHOIIICHUH

OKpYXHOCTb U KPyT

Jnuna okpyxHoctu. Ilnomans kpyra

[{nnuHap, KOHYC, map

JnarpaMmsl

Crnyqaifapie cOObITHS. BEeposSTHOCTB CITydaitHOTO COOBITHS

KonrtposnsHas padora Ne 5 no teme «I'eomerpuueckue Gurypsl .BeposiTHOCTD «

RPIWWRFRWINININEFPWOIN

Payuonansnwie yucna (72 uaca)

[TonoxxuteapHEBIC U OTPULATCIIBHBIC YN CJIa

N

KOOp,Z[I/IHaTHaSI npamMas

w




Ilensie uncna. PanmonanapHbIC Yncia

Monayns uncna

CpaBHEHHE YHUCEN

Konrpomnbnas padora Ne 6 no teme «PannonanbHble yncna'

Crnoxenune PpallHOHAJIbHBIX YU CCJI

CBolicTBa CJI0KEHUS pallMOHAIBHBIX YUCEIl

Brrauranue PallOHAJIbHBIX YU CCII

KontposbHast padora Ne 7 mo teme «Ci0KeHHUEe palmOHAIBHBIX YHUCEID».

YMHOXKEHHE PaOHAJIBHBIX YHUCCJI

CBolicTBa YMHOXCHHN palluOHAJIBHBIX YHUCEIT

Koaddumment. PactipenenurensHoe CBOWCTBO YMHOKEHUS

I[CJ'IGHI/IG pallrOHAJIbHBIX YHCECJI

Kontposbnas pabota Ne 8 mo Teme «YMHOKEHHUE U JICIICHUE pPalliOHATBHBIX
qHCel.

P OOWDRARPONARERRRWOWIN

Penienue ypaBHeHHit

Pewienue 3a1a4 ¢ nOMOIIBIO YPaBHEHUM

KonTponbnas pabota Ne9 no teme : «Penienue ypaBHEHUI, 3a1a49.

IlepnenuKysipHbIE TPSIMBIE

OceBas u HCHTPAJIbHAasA CUMMCTPHU

ITapajutenpHbIe NpsMBbIE

KoopauHarnas niockocTh

I'padpuku

Kontposbnas pabora No 10 o Teme : «Harmnsignas reometpusi».

RPWAINW W Lo Ol

Hmozoeoe noemopenue (11 uacos)

JenumocTh HaTypaJIbHBIX YHCEIl

OTHOLIEHUS ¥ IPOTIOPIINH

I[eﬁCTBHH C pallMOHAJIbHBIMHA YN CJIaMHU

Pemienne TeKCTOBBIX 33/1a4 apu(PMETHUECKUM CITIOCOOOM

HToroBast KOHTpoJIbHAs paboTa

PabGora Hag ommbOkaMu

A E I

Cmamucmuka, eepoamnocms (4 uaca)

Pemienne koMOMHATOPHBIX 337124

N

7 knace, Aaredpa

Tema

Koauuect
BO YaCOB

Payuonansusie uucna (7 uacoes)

3apoorcoenue aneebpol 6 neopax apugpmemuru. An-Xopesmu. Poowcoenue
OYKBEHHOU CUMBOIUKU

MHOXECTBO palOHAJIbHBIX YHUCCIIL.

CpaBHEHUE pallMOHAJIBHBIX YHCEN.

I[eﬁCTBHH C pallMOHAJIbHBIMU YHUCJIAMHU.

Ilpedcmasnenue payuonaibHo20 Yucia 0ecmuiHol Opoovio.

I

Pewienue mexcmoswix 3a0au (3 uaca)

Pemenne HeCcI0KHBIX 3aa4 Ha ABUXKCHUC B MIPOTUBOIIOJIOKHBIX HAIIPABJICHUAX, B
OJHOM HaITpaBJICHUHU, ABUXKXCHUC 110 PCKEC 110 TCYCHHIO U ITPOTHUB TCUCHU .

[EEN

Pemenue 3a1a4 Ha coBMecTHYIO0 paboTy. [Ipumenenue npobdeit npu pereHuu
3ajad.

KonTponbnast pabora Nel PanronanbHble uncia

Pasencmea (3 uaca)

YucnoBoe paBEeHCTBO.




CBOICTBA YMCIIOBBIX PABEHCTB.

[EEN

PaBeHCTBO ¢ nepeMeHHOI.

[EEN

Ypasnenus (10 uacos)

IloHsiTHe YpaBHEHHS M KOPHS YPaBHEHMA

JIuHeiiHOe ypaBHEeHUE U ero KOpHHU Konuuecmeo KopHell TUHEHO20 YPABHEHUS

PemieHne TMHENHBIX ypaBHEHUM.

Jlunetinoe ypagnenue c napamempom.

Konuuecmeso xopueiti 1uneiino2o ypasHenusi.

Pewenue nunetinvix ypagnenui ¢ napamempom.

Kontposbnast pabora No2 JIuneitHoe ypaBHEHHE

N L N T

Toscoecmeennvie npeoopazosanus (47 uacos)

YucnoBble 1 OYKBEHHbIE BIPAKEHUS

Bripaxkenue ¢ nepeMeHHOM.

He.ﬂme BbIPAKCHUSA

CreneHb ¢ HaTypaJIbHBIM ITOKAa3aTCJICM U e€ CBOMCTBA.

[IpeoOpa3oBanus BIpaKEHHUH, COAEPKAIIUX CTEIIEHU C HATYPAIbHBIM
IIOKA3aTEJIEM.

NOl | &~

KonTponbHas padora Ne3 CteneHnb ¢ HaTypajlbHBIM I10Ka3aTeeM

OmHOYJIEH.

JevicTBust ¢ ogHOUWIEHAMU(CIIOKEHNE, BRIYUTAHUE, YMHOKCHHE).

Muorouien

I[eﬁCTBHH C MHOT'OWJICHAaMHU (CJ'IO)KGHI/IG, BBIYMTAHHUC, y'MHO)KeHI/IC).

Paznoxxenne MHOTOYICHA HAa MHOKHUTCIIH:

BBIHCCCHHC 061]_[61"0 MHOXHUTCIIA 3a CKO6KI/I,

2pYnNnuposKa,

KonTponbnas pabora Ne4 OiHOUIEHBI 1 MHOTOUJICHBI

CDOpMy.]'ILI COKpaH_IéHHOFO YMHOKCHUS:

Pa3HOCTb KBAApPaTOB,

KBaaApaT CYMMbI U Pa3HOCTH.

npumeHenue hopmyin COKPAWEHHO20 YMHONCEHUSL.

Keaopammuwiii mpéxunen, pasnodcenue K8aOpamuno20 mpeéxuiena Ha MHO*CUMeu.

KonTponbHas padota NeS ®@opMyiibl COKpani€éHHOTO YMHOXKEHHUS

PR SRIRPRINA R OIR DR~

@yuxyuu (16 uacos)

IousTue GyHKUMHU

JlekapTOBBI KOOPAMHATHI HA TIJIOCKOCTH.

q)OpMI/IpOBaHI/Ie HpeHCTaBHCHI/Iﬁ 0 MCTAIPCAMCTHOM IOHATHUU KKOOPAWHATEID).

CrniocoObl 3a/1aHusl QYHKIUI: aHATMTHYECKHUH, rpaduyecKuil, TAOIMYHBIN.

Tosisnenue memooa KoOpOuUHam, nO360IOULE20 NEPesoOUNb 2e0MeMmpPUiecKue
00vexkmbl Ha A3bIK aneedpul. Iloaenenue epaguxos pynxyuii. P. [{exapm, I1.
Depma. [Ipumepul paznuunblx KOOPOUHAM.

RINRP R

I'paduk PpyHkuuu.

N

[Tpumeps! QpyHKLNH, TOTyYaeMBbIX B MPOIECCE UCCIIETIOBAHUS Pa3IUYHbIX
peaJIbHBIX ITPOLIECCOB U PEILCHMS 3a1a4.

3HaueHue QYHKIUU B TOUKE.

CgoiictBa u rpaduk auHelHON pyHKIMU. OONaCTh ONpeaeNeHHsI, MHOXKECTBO
3HAYEHMI, HYJIH,

Pacnonoxenue rpaduka TMHeHHON (YHKIIMN B 3aBUCUMOCTHU OT €€ YIII0BOTO
Kod(duimenTa 1 CBOOOHOTO WIEHA.

KonrponbHas pabora Ne6 Jlnnernas GpyHKIus

Cucmemnt ypasnenuit (12 uacos)

3agauu Ha 1BMKeHHE, pa0OTY U OKYIIKH

Anann3 BO3MOXKHBIX chyauHﬁ B3aMMHOTI'O paCIIOJIOKCHUSA 00BEKTOB IIpH UX




JIBIDKCHHUH, COOTHOLICHUS! 00BEMOB BBITTOJIHAEMBIX padOT IPU COBMECTHOM
pabore.

3agaum HA YACTH, 10JIM, MTPOLEHTHI

Pemienue 3a1au Ha HAXOXK/JIEHUE YACTH YKCIIa M YKCTIA TI0 €ro YyacTu. Perenue
3aJ1a4 Ha IPOUEHTHI U aonu. [IpuMeHenre nponopuuii npy peleHn  3a1ay.

7 KJj1acc , reoMeTpusi

Tema

Koaunuect
BO 4aCOB

Ilpocmeiiumue ceomempuueckue guzypot u ux ceovicmea (14 )

Touku npsimbie

OTpe30K U ero JyInHa

JIy4,yron

YroJ,u3MEPEHNE YIIIOB

CMG)KHBIC, BCPTHKAJIbHBIC YI'JIbI

IlepneHquKyIsipHBIC IPSIMBIE.

AKCHUOMBL.

Htorossiii ypok 1o Teme : «IIpocteiimume reomerpuueckue GUrypsl U UX
CBOMCTBAY.

RRRrwNP|w|-

KonTponbhas pabota no teme : «I[Ipocreiinne reomerpruueckue GUrypsl U Ux
CBOMCTBAY.

Tpeyzonvnuku (18 uacos).

Bupsl TpeyrojbHUKOB, pABEHCTBO TPEYTOJIbHUKOB.

Me,[[I/IaHa, 6I/ICCCKTpI/Ica, BBICOTA TPCYI'OJIbHHUKA.

IlepBbIil IpU3HAK PaBEHCTBA TPEYTOJIbHUKOB.

BTopoil npu3sHak paBeHCTBA TPEYTrOJIbHUKOB.

PaBHOOEIpeHHBIN TPEYroJIbHUK, €r0 CBOMCTRA.

[Tpu3Haku paBHOOEIPEHHOIO TPEYTOJIbHUKA.

Tpetunii npu3HaK paBEHCTBA TPEYTOJIBHUKOB

TeopeMsl.

HTorosslil ypok 110 teme: «TpeyroabHUKu.

KOHTpOJ’IBHaH pa60Ta I10 TEMC! «TpeyTOJ'ILHI/IKI/I».

ITapajutenpHbIE NpsSIMBIE.

HpI/I3HaKI/I MapaJuICJIbHBIX IMMPAMBIX .

CBolicTBa NapauIeIbHBIX OPSIMBbIX.

CYMMa YIJIOB TPEYT'OJIbHUKA.

IIpsAMOYTOJIBHBIN TPEYTOJIBHUK.

CBolicTBa NPSMOYTOJBHOIO TPEYTOJIbHUKA.

Hrorosslii ypok 1o teme : «IlapamiensHeie npsimbie. Cymma yrios
TPEYTOJbHUKOBY.

RINNRWINIEFRIRIFRPIERINDNDERINININ| -

KonrtponbHas padora no teme : «Ilapamiensasie npsimbie. Cymma yrioB
TPEYTOJbHUKOBY.

[EEN

Oxpyscnocmo u Kkpye. I'eomempuueckue nocmpoenus.(15 uacos ).

I'eomeTpuyecKoe MECTO TOYEK.

OKpy’>KHOCTb U KpYT.

CBolicTBa AMaMeTpa NMEePIeHANKYISIPHOTO XOPJIE.

KacarenpHas,onpenenenne,CBONCTBO, MPU3HAK.

Pemenue 3amau

OnucaHHasi OKPY>KHOCTb TPEYTOJIbHHKA.

BrincanHas okpy>KHOCTb TPEYTOJIbHHKA.

Penrtenue 3anau

RlRRPRP PPk




[TocTpoeHue yriia paBHOTO JTaHHOMY.CEPEAMHHOTO MEPIEHIUKYIIAPA K OTPE3KY
JIEJIEHUE OTPE3Ka MOMOJIaM.

[TocTpoeHune 6GHCCEeKTPUCHI JAHHOTO yria.

Meton I'MT B 3agauax Ha HOCTPOCHHE.

Htorossiii ypok no teme: «OKpYKHOCTb U KpyT. ['eoMeTpruiecKkue mocTpoeHus.

Kontponbnas padora no teme: «OKpYyKHOCTb U Kpyr. ['eomerpuueckue
HOCTPOCHUSD.

Rl Wl

Iloemopenue (5 uacos)

Pemenue 3anau no teme: «TpeyronbHUKN.

Pemrenne 3a4a4 110 TEMC: ((HapaJIJICJ'II)HBIe IIPAMBIC)).

Pemenue 3anau no teme: «CymMMma yriioB TPEYrOJIbHUKAY.

Hrorosoe IIOBTOPCHUC

IS

8 ki1ace, Anredopa

Tema

Koaunuect
BO YaCOB

Anzedpauueckue svipaxcenusn (44 u)

Anrebpanyeckue 1poou

OCHOBHOE CBOWCTBO anredpandeckor Apoou

CrnokeHne U BEIYUTaHHE anre6panquKHX ,Z[p06el7l C OJMHAKOBBIMH 3HAMCHATCIISAM

CrnoxeHne ¥ BBlYATaHHE re0pandecKux ApoOei ¢ pa3HbIMUA 3HAMEHATEISIMU

Konrponbnas padora Ne 1 o teme «Ciio’keHUE U BBIYUTAHUE alTreOpandecKux
poOeii»

RPOWWiN

VMHOKECHHUE U JIeJIeHue areOpandeckux apodeit. Bo3BeneHne pannoHaibHON
JpoOW B CTENICHB

ToxaecTBeHHbIE IpeoOpa3oBaHus AIreOpandecKuX BbIPaXKEHUM

Pemenne 3aganuit ®UIIN

N

Kontposnbnas pabora Ne 2 o Teme: «Y MHOKEHHE U JIeJICHUE alre0pandecKux
npobeil. ToxxaecTBeHHbIE MpeoOpa3oBaHus AreOpanvdecKiX BhIPAKEHHUIN

[EEN

PaBHOCWIBHBIE ypaBHEHUS. PallnoHanbHbIE YpaBHEHUS

Crermens ¢ HECJIBIM OTPHUIATCIIbHBIM ITOKA3aTCJICM

CBO¥CTBa CTEIIECHH C T ECJIBIM ITOKAa3aTCIIEM

Oyukuus y = k/x u e€ rpadux

Konrtponsnas padora Ne 3 o teme «PanmonanbHble ypaBHeHUs. CTeNneHb ¢
1eJIBIM OTPHIIATEILHBIM MOKa3zateneM. DyHkuus y=K/x u e€ rpaduk.»

RO~ wW

Keaopammnwie kopnu. /leiicmeumenvusvie uucaa (25 u)

OyHKIHS y = X° ¥ e rpaduK

KBagpaTtHble KOpHH. ApuMeTHUECKUI KBaIpaTHBIA KOPEHb

MHO0XeCTBO U €ro 3JIEMEHTHI

ITogMHOXK€ECTBO. OHepaLII/II/I HaJa MHOXXCCTBaMU

YucnoBble MHOXKECTBA

CaoiicTBa apu(PMETUYECKOT0 KBaJPATHOTO KOPHS

ToxaecTBeHHbBIE HpCO6pa3OBaHI/I}I BBIpa)KeHHﬁ, COJACPKAIMNX KBAAPATHBIC KOPHU

Pemenne 3amannit ®UITN

Dynkmus Y =X u eé rpaduk

KonTponbhas pabota Ne 4 no reme «KBajgpaTHbie KOpHUY

Rlwlk[AAINN N w|w

Keaopammnuie ypasnenusn (26 u)

KBanpaTHble ypaBHeHUs. PelieHne HermoJHbIX KBaIPaTHBIX YPaBHEHHH

w

dopmMya KOpHEH KBaIPaTHOTO YpaBHEHUS

N

Teopema Buera

Kontponbnas pabora Ne 5 mo teme «KBanpaTtHsie ypaBHeHus. Teopema Buera»




KBanpaTHbiii TpExwiieH

Pemienne ypaBHeHUH, CBOAAIMXCS K KBAIPATHBIM YPaBHEHUSM

PaHI/IOHaHBHI)Ie YpPaBHCHH KaK MAaTCMAaTHYCCKHUEC MOACIIN PCAJIbHBIX CI/ITyaI_[I/Iﬁ

AHaln3 BO3MOXKHBIX CUTYaIlMii B3aUMHOTO PACIIONOKEHHSI 0O BEKTOB IPU
JBHKECHUH.

N O1W

Pemenne TeKCTOBBIX 3a/1a4 alreOpanyecKuM CriocoOOM.

[EEN

[IpencraBnenue naHHBIX B BUE TaOIUII, Auarpamm, rpadukos. [Torstue o
CTATUCTUYECKOM BBIBOJIE HAa OCHOBE BBIOOPKH.

[EEN

Pemenue 3amannit ®UIN

Kontposbnas pabota Ne 6 mo Teme « KBagparnsiii TpéxuineH. Pemenue
ypaBHEHUH, CBOASIIMXCS K KBaJIpaTHBIM YpaBHEHUIM. PerieHre TeKCTOBBIX 3a/1a4
anredpandeckuM crocoOom»

Iloemopenue u cucmemamuszayus yueonozo mamepuana (7 u)

YnpakHeHus A1 IOBTOpeHUs Kypea 8§ Kiacca

Pemenue 3amannit ®UIN

8 kiacc , reomerpust

Tema

Koauuect
BO 4aCOB

I'nasa 1. Yemuwipexyzonvnuku (22 u)

quLIpéXYI‘OJ'ILHI/IK H €ro 3JICMCHTHI

[Tapanmnenorpamm. CBolicTBa napajuiesorpaMmma

[Tpu3naku napaienorpaMma

IIpssMOyTOJIBHUK

PoMm0

KBanpar

FRPINININININ

Konumponvnasa paboma Ne 1 no meme: « YemuvipexyzonvHuxkuy

CpeHHHH JIMHUS TPCYTOJIBHUKA

Tpaneuus

L[eHTpaJ'IBHBIe W BIIMCAHHBIC YT'JIbI

BrniucanHble M ONTMCaHHBIE YETHIPEXYTOJIbHUKHU

Kontponbnas pabora No 2 o teme: «CBOMCTBa U MPU3HAKU YETHIPEXYTOJILHIUKOBY

RPINNWIN

I'nasa Il . Ilooobue mpeyzonvnuxos (16 u)

Hponopuuoyaﬂbnbze Ompes3Ku

Teopema Paneca. Teopema 0 TpONOPLHUOHAIBHBIX OTPE3KAX

IToio6HbBIE TPEYTOJIBHUKH

Ilooobue ¢uzyp

[TepBblil npU3HAK 000U TPEYTOIHHUKOB

BTopoii u TpeTuii mpu3HaKu Mo100Ms TPEYTOJILHUKOB

I F N = NG N

KontponsHas padora Ne 3 o teme: «Ilogobue TpeyroabHUKOB)

I'nasa I11. Pewienue npamoyzonvnoix mpeyzoivHuxos (14 1)

MeTpI/ILIeCKI/Ie COOTHOHICHUSA B IIPAMOYTOJIbHOM TPECYT'OJIbHUKC

Teopema [Tudaropa

Konrtposnsnas padora Ne 4 o teme «Teopema [Tudaropay

Tpuronomerpuyeckue GyHKIUU OCTPOro yria MpsiMOyrojJbHOTO TPEYroJbHUKa

Brrancnenue 351eMeHTOB TPECYTrOJIbHUKOB C UCIIOJIB30BaAHUEM
TPUTOHOMCTPHYICCKUX COOTHOIIICHU.

RPIWkFRAN

Pemenne npsiMOyroJIbHBIX TPEYTOJIbHUKOB

N

KOHTpOJ’IBHaH pa60Ta Ne 5 mo reme «Pemenne MMPAMOYT'OJIBHBIX TPCYT'OJIbHUKOB

[EEN

I'naea IV.Mnozoyzonvnuku. Illnowadw mnozoyzononuxa (10 u)

MHOroyrojabHUKI

[TonsTHe 0 muomanu iockoi Gurypsl u e€ cBoiicTBax. M3mepenue miomanei.




EquHuter nsmepeHus mionaam.

Dopmyna mIomanay NpsMoyroJlbHUKA

dopmysa oAy TPEyroJlbHUKA

DopMya IO TpaIEHUK.

PaBHOCOCTaBICHHBIC 1 PABHOBEJIUKUE PUTYPHI.

KonTponbaas padora Ne 6 o reme «MHOTOYTOJTBHUKIY

Rk N w

Iloemopenue u cucmemamuzayus yueonozo mamepuana (6 u)

YnopakHeHus A7 IOBTOpeHUs Kypea 8§ kiacca

9 kaacc, Aareopa

Tema

Koaunuect
BO 4aCOB

Iloemopenue kypca 8 knacca (3 uaca)

IToBTOpeHue Kypca 8 kiacca

3

Hepasencmea (22 uacos)

YrcnoBble HEPABEHCTBA

OCHOBHBIC CBOMCTBA YHCIIOBBIX HCPAaBCHCTB

Cnoxenue u YMHO?KCHUEC YU CJIOBBIX HCPABCHCTB

HepagencTsa ¢ 0/1HON IEpEMEHHOM

Perienre HepaBEHCTB ¢ OJTHOM TIEPEMEHHOM

CucTeMbl JIMHEWHBIX HEPABEHCTB C OIHON EPEMEHHOM

Kontposnbnas pabora no teme «HepaBeHcTBay

RO PRPWWwWww

«Keaopamuunaa ¢pynxkyusy (30 uacos)

[ToBTOpeHue u pacimpeHne CBeAeHUH 0 QYHKIUN

CaoiicTBa QyHKIIUU

[Toctpoenne rpaduka Gpyakun y=kf(x)

[Toctpoenue rpadukoB ¢yukiuit y=f(x)+ b u y=f(x+a)

KBanparuunas ¢ynkius, e€ rpaduk v CBOHCTBA

KonTponbHas pabota no teme «KBagparnyHas GyHKIUSI

Perienue KBaPATHBIX HCPABCHCTB

CucreMbl ypaBHEHUH € ABYMs IEPEMEHHBIMU

HOBTOpeHI/IC N CUCTCMAaTHU3allsA yqe6Hor0 MaTcpurajia

KonTponbHas pabota no reme «KBagpaTHble HepaBEHCTBa

RPIRPONPRPWRAINW W

Inemenmul npuxknaonou mamemamuxu (21 uac)

MatemaTtuueckoe MOICIIMPOBAHUNC

ITporieHTHBIE pacyeThl

AOCOII0THAS U OTHOCHUTEIIbHAS IMOTrpCIIHOCTHU

OcHOBHbIE IIPaBUIIa KOMOWHATOPUKH

YacTtoTa u BCPOATHOCTDH CHy‘I&ﬁHOF 0 COOBITHUS

Kitaccnueckoe onpeieneHne BEpOSITHOCTH

HauanpHbie CBCIACHHA O CTaTUCTUKE

HOBTOpeHI/IC Hn CUCTEMAaTHU3allvA qu6HOFO MaTcpurajia

KonTponbHas pabota no teme «71€eMEeHThI NPUKIATHOW MaTEMATHKN

YucnoBbIe IIOCIEA0BATEILHOCTH

Apudmernueckast nmporpeccus

CyMMa n nepBbIX WICHOB apu()METHUECKON MPOTrpeccuu

FCOMCTpI/IquKaSI porpeccusd

CyMMa n epBBIX WICHOB T€OMETPUUECKON MPOTPECCUU

HOBTOpeHI/IC N CUCTEMAaTHU3aluA qu6HOFO MaTrcpuajia

FRPINWWININEFPIFRPWWNWINW W

KontpomnbHas pabora no TeMe «4ucnoBble NOCIe10BATEIBHOCTIY

Iloemopenue u cucmemamu3zayus yueonozo mamepuana (8 uacos)




[ToBTOpEeHMe U cucTemMaru3alys yueOHOro MaTepraa

S

Pemenue 3amannit ®UIU

SN

9 ki1acc, reoMeTpus

Tema

Koaunuect
BO 4aCOB

Iloemopenue kypca 7 - 8 knacca (3 uaca)

Tpeyronbuuk. Bunel TpeyronbHukoB. Ilpusnaku paBeHcTBAa U mOAoOus
TPEYTOJIbHUKOB

UerblpexyroibHUKU. Buasl ueTblpexyronbHUKoB. CBOHCTBAa M NpPU3HAKH.
DopmyJIbl TJIOMIAICH.

OKpy’KHOCTb, KacaTenbHasl U cexymas. I[TpusHaku u cBolicTBa

[EEN

Pewenue mpeyzonvnuxos (144)

Tpuronomerpuueckue ¢yHkiuu yraa ot 0° go 180°

Teopema KOCHHYCOB

Teopema cuHyCOB

PeuieHne TpeyroibHUKOB

HOBTOpeHI/IC H CUCTCMAaTHU3alusa y‘Ie6HOFO MaTcpurajia

DopMyIIbl I HAXOXKASHYS IUIOLA/IM TPEYTOJIbHUKA

HOBTOpeHI/IC Hn CUCTCMaTHu3alus yqe6Horo MaTcpHrajia

KonTponbHas padorta Nel no teme: « Penienue TpeyrojibHUKOBY

RPIFRPINEFEPINNWIN

Ilpasunvuvie mnozoyzonvnuxu (10u)

AHaJn3 KOHTPOJIBHOM paboThl. [IpaBriibHBIE MHOTOYTOJIBHUKH

ITpaBriibHbIE MHOTOYTOJIbHUKH. CBOWCTBA.

I[J'II/IHa OKPY>XKHOCTH

ITmomane kpyra

HOBTOpeHI/IC Hn CUCTCMaTHu3alus yqe6Horo MaTcpHrajia

KonTponbhas padota Ne2 no teme «IIpaBuibHble MHOTOYTOJIbHUKH»

RPIFRPINNW|F-

Jlexapmoewt koopounamut (12u)

PaccrosiHue MCKAY ABYMS TOYKaMU C 3aJaHHBIMH KOOPAWHATAMMU.

YpaBHEHHE OKPYKHOCTH

YpaBHeHUE NIPIMOU

YrioBoit ko3 punreHT npsaMon

HOBTOpeHI/IC N CUCTCMAaTHU3allA yqe6Hor0 MaTcpuajia

Kontponbnas pabora Ne3 o teme: « JlekapTOBbI KOOPAMHATHI»

RPN WW

Bexmopuwt (13u)

[TonsTue BCKTOpPa

KoopauHatsl BekTopa

CrnoxxeHne BCKTOPOB

Brrunranue BEKTOpOB

YMHOXKEHHE BCKTOpA Ha YHCJIO

CkasisipHO€ MMPOU3BEICHNE BEKTOPOB

[ToBTOpEHME M cucTeMaTH3aIus y9eOHOTO MaTepraia

KonTponbnas pabora Ne4 o teme: «BeKTopb»

RPIFRPWININNRFP|F-

I'eomempuueckue npeoopazosanusn (54)

JIBmkenue (nepemenienne) Gurypsl

ITapannensHeiil nepenoc. OceBasg cumMmerpus, L{eHTpanbHas CHUMMeETpus.

IToBopoT

I'omorerus. [lonobue duryp.

[TpakTrueckas paboTa Mo MOCTPOSHUIO BCEX BUIOB JIBHIKCHHUS

N

Ilosmopenue u cucmemamu3zayus yueonozo mamepuana (9 uacos)




[ToBTOpEeHMe U cucTemMaru3alys yueOHOro MaTepraa

S

Pemenue 3amannit ®UIU

ol




