PaGouyas nporpaMMa mno MaTeMaTHKe JJ1 6-9 KiaccoB

IJIAHUPYEMBIE PE3YJBTATBI OCBOEHUS YYEBHOI'O TIPEJMETA «MATEMATUKA»

JIn4HOCTHBIE pe3yJIbTAThl

1. Poccuiickasi rpaxmaHckass HICHTUYHOCTH (MaTPUOTU3M, yBaxkeHHME K (OTeuecTBy, K MPOILUIOMY M HACTOSIIEMY
MHOTOHAITMOHAIBHOTO Hapoaa Poccuu, 4yBCTBO OTBETCTBEHHOCTH U J0JTa mepen PomuHou, uaeHTUGUKANKS ceOsl B KaueCTBE
rpaxxaanuHa Poccum, oco3HaHue U OLYIIEHUE JIMYHOCTHOW COMPUYACTHOCTH CYAb0E pOCCUICKOIO Hapo1a).

2. 'oToBHOCTH U CIOCOOHOCTH O0YYAIOUINXCA K CAMOPA3BUTHIO U CAaMOOOpPA30BaHUIO HA OCHOBE MOTHBAIIUHU K OOYUEHHUIO U
MO3HAHUIO0; TOTOBHOCTh M CIOCOOHOCTH OCO3HAHHOMY BBIOOPY M MOCTPOCHUIO AajbHEWIEH WHAMBUIYATBHON TPACKTOPUU
oOpa3oBaHusi Ha 0a3e OPUEHTUPOBKM B Mupe mnpodeccuii u mpoPecCUOHATBHBIX MNPEANOUYTCHUN, C YYE€TOM YCTONYHMBBIX
MM03HABATEJIbHBIX UHTEPECOB.

3. Pa3BuToe MOpasibHOE CO3HAHHE W KOMIIETEHTHOCTh B PEIICHUH MOPAJIbHBIX MPOOJIEM Ha OCHOBE JMYHOCTHOTO BBHIOODA,
dbopMHUpOBaHNE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO TOBEACHHUS, OCO3HAHHOTO M OTBETCTBEHHOTO OTHOIICHHS K
coOcTBeHHBIM MocTynkaM. CHopMUPOBAHHOCTH OTBETCTBEHHOT'O OTHOIICHUS K YYEHHUIO; YBAKUTEILHOTO OTHOIIEHUS K TPYY.

4. ChopmMupoBaHHOCTh IEIOCTHOTO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH H
OOIIIECTBEHHOMN MIPAKTUKH, YUUTHIBAIOIIETO COLUATBLHOE, KYJIbTYPHOE, SI3bIKOBOE, JYXOBHOE MHOTO00Opa3ue COBPEMEHHOTO MUPA.

5. Oco3HaHHOE, YBOXXHUTEIBHOE U JOOPOXKEIATEIbHOE OTHOIICHHUE K JIPYrOMYy YeJIOBEKY, €r0 MHEHHUIO, MUPOBO33PEHUIO,
KYJBbTYpE, S3bIKY, BEPE, TPAXKIAHCKON MO3ULIUKU. ['0OTOBHOCTh U CIIOCOOHOCTh BECTH AMAJIOT C APYTMMH JIFOABMU U JIOCTUTATh B
HEM B3aMMOTIOHUMAaHHUSI.

6. OCBOGHHOCTh CONMAIBHBIX HOPM, IPABHJI TTOBEACHUS, pOJIei 1 (OopM COMAIBHOM KM3HU B TPYIIIAX M COOOIIECTBAX.

7. ChopMHUPOBAHHOCTH IIEHHOCTH 3JI0POBOTO M O€3011aCHOr0 00pa3a >KU3HHU.

MertanpeaMeTHbIe pe3yJIbTATHI
MeTtanpeameTHble pe3yibTaThl, BKIOYAIOT OCBOEHHBbIE OOYHYAIOIIMMUCA MEXIPEIMETHbIE TMOHATHS W YHHUBEpCAIbHbBIC
yueOHbIe AeCTBUS (PETyIATUBHbIC, I03HABATEIbHbIE, KOMMYHHKATHUBHBIE).

Me:xnpeaMeTHble OHATHS
* CUCTEMaTH3UPOBaTh, COMOCTABIATh, AHAIM3UPOBATh, 0000IATh U UHTEPIPETUPOBATh WH(DOPMAITHIO, COMEPIKAIILYIOCS B
rOTOBBIX HH(POPMAITMOHHBIX 00BEKTAX;



* BBIJICJISTH TJIABHYIO W U30BITOYHYIO HH(POPMAIIUIO, BBITIOIHATH CMBICIIOBOE CBEPTHIBAHNE BBIJICTICHHBIX (h)aKTOB, MBICIICH;
MIPEACTABIATh MH(DOPMAITHIO B CIKATON CIIOBECHOU (popme (B BUIE IJIaHA WJIM TE3WCOB) U B HATJISTHO-CUMBOJIMYECKON (opMme (B
BU/JIE TAaOJIUI, TpapUuecKrX CXeM U AMarpamm, KapT MOHATUA — KOHIENTYaJbHbIX JUarpaMM, ONTIOPHBIX KOHCIIEKTOB);

* 3aII0JIHATD U JOTOJIHATH TAOJIUIIBI, CXEMBI, IUarPAMMBbI, TEKCTHI.

PeryasituBubie YY /|

1. YMeHne caMoCTOSTENbHO OMPENesTh eI 00y4YeHUs], CTaBUTh U (pOPMYJIMPOBATH HOBBIE 33Ja4M B yueOe U
MO03HABATENILHOM JACSATENbHOCTH, Pa3BUBaTh MOTUBBI U MHTEPECHI CBOEH MO3HABATENBHON JesTeabHOCTH. O0y4daronuiics

CMOXET:
o aHAJIM3UPOBATh CYLIECTBYIOLIUE U TUIAHUPOBATH Oy IyllIHe 00pa30BaTEIbHbIEC PE3YIILTATHI;
o UIECHTU(UIIUPOBATH COOCTBEHHBIC TTPOOJIEMBI U OTIPEICTISATH TJIABHYIO MMPOOIIEMY;
o BBIJIBUTATh BEPCUM PEIICHHS MpoOJieMbl, (OpPMYIHpPOBATH THUIOTE3bl, MPEIABOCXUIIATH KOHEUHBIN
pe3yJbTar;
o CTaBUTH LIETIb JACSITEIBHOCTH HA OCHOBE OMPEIEIEHHOM MPOo0JIeMbl U CYIIECTBYIOIUX BO3MOKHOCTEIH;
o dbopmyIupoBaTh YueOHBIE 3a/1aud KaK Iard JOCTHKEHUS TOCTABJICHHOW 1NN JIeSITEIbHOCTH;
o 000CHOBBIBATh 11€JIEBBIC OPUEHTUPHI U IPUOPUTETHI CCHUIKAMU Ha IIEHHOCTH, YKa3bIBas U 000CHOBBIBAS

JIOTUYECKYIO MOCJIEeI0BATEIbHOCTh I11aroB.
2. YMeHue caMOCTOSATEIbHO IUIAHUPOBATh MYTH JAOCTHXKEHHUS 1IeJIeH, B TOM YHCIIe albTepPHATUBHBIC, OCO3HAHHO
BbIOMpAaTh Hanbosiee F3(h(PeKTUBHBIEC CITOCOOBI pEIIeHUs] YUeOHBIX U TTO3HABATENbHBIX 3a/1a4. O0yJaromuics CMOXKET:

. ompeneNnsaTh HeoOXOIUMbIe JCHCTBUE(S) B COOTBETCTBHHM C Y4eOHOW W TO3HABATENBHON 3amadyeil u
COCTABJISITh AJITOPUTM UX BBIMOJTHEHUS;
o 000OCHOBBIBaTh M OCYIIECTBIIATH BBIOOp HaubOosiee 3(PPEKTUBHBIX CHOCOOOB pEIIECHUS YYEOHBIX U

IIO3HAaBAaTCJIbHBIX 3a1a4,

° OTIPEICIIATH/HAX0AUTh, B TOM YHCIIC U3 MPEI0KCHHBIX BAPUAHTOB, YCIOBUS JIJIs BHITIOJIHCHHS YICOHOM
U TI03HaBaTeIbHOM 3aJa4H;

° BBICTpaMBaTh )KW3HEHHBIE IJIaHBI HA KPAaTKOCPOUHOE OyayIlee (3asBiIsTh 1IEJIEBbIE OPUCHTUPBI, CTABUTH
aZicKBaTHbIE UM 3aJa4¥ W TpeasiaraTb JIEWCTBHUS, yKa3blBas M OOOCHOBBIBAS JIOTHYECKYIO MOCJIEI0BATEIHHOCTh
1aroB);

° BBIOMpaTh U3 MPEIJIOKEHHBIX BapUAHTOB M CaMOCTOSATEJIBHO MCKAaTh CPEICTBA/PECYpPChl ISl pelICHUS
3aJ1a4H/JOCTHKEHMS LIEIH;

° COCTaBJIIATH IUIAH peIIeHHs POOIEeMBbI (BBITIOJHEHUS ITPOCSKTA, IPOBEICHUS UCCIICIOBAHNUSA);

L ONpCACIIAATL MOTCHUUAJIBHBIC 3aTPYAHCHUA IIPU PCIICHHUHA yqe6Hoﬁ U TI03HABaTEJILHOU 3agadyu Hu



HaxoAunThb CPEACTBA IJIAA X YCTPAHCHUA,

o OMHCHIBATh CBOM OMBIT, OOPMIISSI €Tr0 JJIsl TIepeadr APYTHM JIFOASM B BUJIE TEXHOJOTUU PEIICHHUS
MPaKTUYECKUX 3a]1a4 ONPEACICHHOIO KJIacca;
o IUTAHUPOBATh U KOPPEKTUPOBATH CBOIO MHAMBUAYAJIbHYIO0 00Pa30BaTEIbHYIO TPACKTOPHUIO.

3. YMeHue COOTHOCHTH CBOM JICUCTBHUS C IUTAHHUPYEMBIMH pe3yJbTaTaMH, OCYIIECTBISThH KOHTPOJb CBOEH
JEATETLHOCTH B TIPOIECCE IOCTIDKCHUS pe3yiIbTaTa, ONPEACNSITh CIHOCOOBI JEUCTBHM B paMKax MPEII0KCHHBIX
yCIOBUM © TpeOOBaHUM, KOPPEKTHUPOBATh CBOM JICHCTBHSI B COOTBETCTBUM C HW3MEHAIOUICHCS CHUTYyallueH.
OOyuaronmncs CMOXKET:

o ONPEAEATh COBMECTHO C IIE€JaroroM M CBEPCTHUKAMHU KPUTEPHUHU IUIAHUPYEMBIX PE3yJIbTATOB H
KPUTEPHUH OLIEHKU CBOEH yueOHOM NIeATeTbHOCTH;

o CUCTEMATU3UPOBATh (B TOM YHCJI€ BHIOMpATh MPUOPUTETHBIC) KPUTEPUU TIIIAHUPYEMBIX pE3yJIbTaTOB U
OILICHKHM CBOCH JESITCIbHOCTH;

o OTOMpPATh MHCTPYMEHTHI NIJIs1 OLEHUBAHUS CBOEH JESATEILHOCTH, OCYIIECTBISATH CAMOKOHTPOJb CBOECH
JEATEIIbHOCTH B paMKax MPEJI0KEHHBIX YCIOBUHN U TPeOOBaHUM;

o OLICHUBATh CBOIO JEATEIbHOCTh, pTyYMEHTUPYS PUYUHBI TIOCTHXKEHUS WIIM OTCYTCTBUSA TNIAHUPYEMOTO
pe3yJbTara;

o HAXOJUTh JOCTATOYHbBIE CPEJICTBA JUIsl BBIMOJHEHUS YYEOHBIX JCHCTBUN B U3MEHSIONICHCS CUTYallUH
W/WJIY TIPU OTCYTCTBUU IJIAHUPYEMOTO PE3yJIbTaTa;

o paboTasi Mo CBOeMY IUIaHy, BHOCHTh KOPPEKTHUBBI B TEKYIIYIO JIESITEILHOCTh Ha OCHOBE aHalv3a
W3MEHEHUM CUTYaIuu JJIsl MOJy4eHUs 3aTUIaHUPOBAHHBIX XapaKTEPUCTUK MPOIYKTa/pe3ybTara;

o YCTAHABIIMBATh CBSI3b MEXKIY IIOJYYECHHBIMU XapAKTEPUCTHUKAMHU MPOAYKTA U XaAPaAKTEPUCTUKAMHU
rpoluecca ASATENbHOCTA U 10 3aBEPILICHUM JEITEIBHOCTH IpeyaraTb U3MEHECHHE XapaKTEPUCTHUK IpoLecca s
MOJIYYEHHUSI YIYUIICHHBIX XapaKTePUCTHK MPOIYKTa;

o CBEPSTH CBOM JICCTBUS C IEJIbIO U, PU HEOOXOAMMOCTH, UCTIPABIIAThH OMIUOKA CAaMOCTOSITEIHHO.

4, YMeHue OlEHUBATh MPABUILHOCTH BBIMOJHEHUS y4eOHOM 3a/auu, COOCTBEHHBIE BO3MOXKHOCTU €€ PEIICHUSI.
OOy4aronuncs CMOXKET:

o OIPEACIIATh KPUTEPUH MPABUILHOCTH (KOPPEKTHOCTH ) BBHIITOJIHEHUS YUeOHOM 3a1a4u;

o aHAIM3UPOBATh M OOOCHOBBIBATH MPUMEHEHUE COOTBETCTBYIOMIETO WHCTPYMEHTAPHS ISl BBITOJTHCHUS
y4eOHOM 3a1a4u;

o CBOOO/IHO TIOJIH30BAThCS BBIPAOOTAHHBIMU KPHUTEPUSIMHU OIEHKA M CAMOOIICHKH, WCXOJS W3 IEIU H

UMEIOIITUXCSl CPEJCTB, paziinyas pe3yabTaT U CIocOObl IEUCTBUM;
° OIICHUBATh MPOJYKT CBOEH [EITEIBHOCTH MO 3aJaHHBIM W/WUJIM CaMOCTOSITENIbHO OMpPEICIICHHBIM



KpUTCPpUAM B COOTBETCTBHU C LCJIBIO ACATCIbHOCTH,

o 000CHOBBIBATh JTOCTHXKMMOCTH 1€ BBIOPAaHHBIM CITOCOOOM Ha OCHOBE OIIEHKH CBOWX BHYTPEHHUX
PECYpPCOB U JOCTYITHBIX BHEIIHUX PECYPCOB;
o (duKCHpOBaTh U AaHATU3UPOBATH IMHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

5. Bnagenne ocHOBaMHM CaMOKOHTPOJISI, CAMOOIICHKH, MPUHSATHS PEIICHWA W OCYIIECTBICHUS OCO3HAHHOTO
BBIOOpA B yueOHO ¥ Mo3HaBaTeIbHOU. O0YyUJaIOIIHIACS CMOKET:

o HaOMIOAaTh M AHAIM3UPOBATH COOCTBEHHYIO Y4YE€OHYI0 U TIO3HABATEIbHYI JAESTENbHOCTh U
NeSITeTBHOCTD APYTUX 00YYaIOUINXCS B MPOLIECCE B3aMMOIPOBEPKH;

. COOTHOCHTD pealibHbIC U IUIAHUPYEMBbIE pe3yNbTaThl HHANBUIYaIbHONH 00pa30BaTEIbHON IEATEIbHOCTH
Y JIe1aTh BBIBOBI;

o OPUHUMATh pelIeHUE B y4eOHOM CUTyallui U HECTH 3a HETO OTBETCTBEHHOCTH;

. CaMOCTOSITENIFHO OMPEENATh MPUYNHBI CBOETO yCIleXa MM HEycIleXa W HaXOJUTh CIIOCOOBI BBIXO/A U3
CUTYaIluu HEYCIIEXa;

J PETPOCHEKTUBHO ONPENEIATh, KaKue JACUCTBUS IO PELICHUIO YYEOHOM 3aJaud WM MapaMeTpbl 3THUX
JEHCTBUM NPUBEIH K NMOJTYYEHHUIO UMEIOILErocs NPOAYKTa yueOHOU AesTEIbHOCTH;

o JE€MOHCTPUPOBATh NPUEMBI PETYJALUU TMCUXO(PU3UOIOTUYECKUX/ SMOLMOHAIBHBIX COCTOSIHUM ISt

noctuxeHust dpdekra ycrnokoeHus: (yCTpaHEHUsS SMOIMOHAIBLHOM HaIpsHKEHHOCTH), A(d@ekTa BOCCTAaHOBJICHUS
(ocnabiieHust mposiBIEHUWH  yTomiieHHd), d¢ddexra akTHUBU3aUMK  (TMOBBIIEHUS  NCUXO(PHU3NOIOTMUYECKOU
PEaKTUBHOCTH).

ITo3HaBaTeabHbIe YY ]I
6. YMeHHe ompencniaTh IOHATHS, CO3/JaBaTh OOOOINCHUS, YCTaHABIWMBATH aHAJIOTHH, KIIACCH(UIIMPOBATH,
CaMOCTOSITeJIbHO BBIOMpPATh OCHOBAHUS M KPUTEPHUH I KiIacCU(HMKAIIMM, yCTaHABIMBATh IMPUYMHHO-CIICICTBEHHBIC
CBSI3U, CTPOUTH JIOTHYECKOE PACCYXKIEHHE, yMO3aKiIroueHue (MHIYKTUBHOE, NEAYKTHBHOE, 1O aHAJOTHH) U JCiaTh
BBIBO/IbI. OOYyUaIOMIUNAC CMOXKET:

o moI0UpaTh CJIOBA, COMIOTYMHEHHBIC KITFOYEBOMY CJIOBY, OTIPEIEISAIONINE €ro MPU3HAKHN 1 CBOWCTBA,

o BBICTPAaMBaTh JIOTHYECKYIO IIETIOUKY, COCTOSIIYIO M3 KIIFOUEBOT'O CJIOBA M COTOAYHMHEHHBIX €MY CJIOB;

o BBIICIIATH OOIIMIA MMPU3HAK JABYX MJIM HECKOJIBKUX MPEIMETOB WIIH SBICHUH B OOBSICHATH UX CXOJICTBO;

o OOBEUHATh TMPEAMEThl W SBJICHHS B TPYNIbl IO OMNPEJCICHHBIM TMpU3HAKAM, CpPaBHUBATH,
KiaccuupoBath 1 06001IaTh (PAKTHI U SIBJICHUS;

o BBIJICJISITH SIBJICHUE U3 OOIIETo psifia IPYTUX sIBJICHUM;

L OIIpCACIIATh O6CTOHTCHBCTB&, KOTOPLIC MPCAICCTBOBAIIM BO3SHUKHOBCHHNIO CBA3U MCKAY SBJIICHUSAMUA, U3



ATUX OOCTOSITENIBCTB BBIICIATH OMPEACIISIONINE, CTIOCOOHBIC OBITh MPUUWHON JAHHOTO SIBJICHUS, BBISBIIATH MPUYUHBI
U CJICACTBUS SIBJICHUM;

o CTPOUTb PacCyXJIE€HHE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSM M OT YacCTHBIX SIBJIICHUH K
OOIIMM 3aKOHOMEPHOCTSIM;

o CTPOUTb PACCYK/IEHUE Ha OCHOBE CPABHEHMsI NPEIMETOB U SBJICHUM, BBIAEIAS NPU 3TOM OOIIME
MPU3HAKHY;

J U3JIaraTh MOJyYEHHYIO HHPOPMAIUIO, HHTEPIPETUPYS €€ B KOHTEKCTE peIIaeMoil 3a1auu;

o CaMOCTOSITENIPHO YKa3blBaThb Ha MH(POpPMAIUIO, HYKJAIOUIYIOCS B IIPOBEPKE, MpeaIaraTe U MPUMEHSTh
cr0co0 MPOBEPKU JOCTOBEPHOCTH UH(POPMALINH;

o OOBSICHATDH SIBICHHUSA, MPOLECCHI, CBSI3M M OTHOLICHMS, BBISBISIEMBbIE B XOJAE I1O3HABAaTEIbHOH H

UCCJIEI0BATENBCKONW NI€ITEIbHOCTU (IPUBOJUTH OOBSCHEHHE C M3MEHEHHEM (POPMBI NPEICTABICHUS; OOBICHSATH,
JEeTaNu3upys uim 000011ast; OOBSICHATH C 3aJJaHHON TOYKU 3pEHUS);

o BBISIBJIATh M HA3bIBAaTh MPUUYUHBI COOBITHSA, SABJICHHS, B TOM YHCIIE€ BO3MOXKHbIE / HanOoJiee BEPOATHbBIE
IIPUYHHBI, BO3MOKHBIE ITOCJIEACTBUS 3aJaHHONW IPUYNHBI, CAMOCTOSITENIBHO OCYILECTBIISSI IPUIMHHO-CIICICTBEHHBIN
aHaJIN3;

J JIeaTh BBIBOJ HAa OCHOBE KPUTHYECKOIO AaHAJIM3a pPa3HbIX TOYEK 3PEHUS, IMOATBEPKIATH BBIBOJ
COOCTBEHHOW apryMeHTaluel WIK CaMOCTOSITENIbHO MOTYYEHHBIMU JaHHBIMHU.

7. YMmeHue co3iaBaTh, MPUMEHATh U NPEOOPA30OBBIBATH 3HAKM U CUMBOJIBI, MOJEIU M CXEMbI ISl pelIeHUs
y4eOHBIX U MO3HABATEIbHBIX 3a/1a4. OO0yUYaronIuics CMOXKET:

o 0003Ha4YaTh CHMBOJIOM M 3HAKOM MPEAMET W/UIH SIBIICHUE;

o OTIPEIETISATH JIOTUYECKUE CBS3H MEXKAY IIPEeIMETaMH H/IIIN SIBJICHUSIMH, 0003Ha4aTh TaHHBIC JJOTHUYECKHE
CBSI3U C IOMOIIbIO 3HAKOB B CXEME;

o co3/71aBaTh aOCTPAKTHBIN UK pealbHBIN 00pa3 MpeaMeTa U/ Wid SBIICHUS,

o CTPOUTH MOJICJIH/CXEMY Ha OCHOBE YCJIOBHM 3aJ1a4u U/UJK CIIOC00a €€ PeIICHHUS;

o CO3/1aBaTh BepOalbHBIC, BEIICCTBCHHBIE M WH(DOPMAIIMOHHBIC MOJIEIH C BBIICICHUEM CYIIECTBEHHBIX
XapaKTePUCTHK 00BEKTA JIJIS OIpeiesIeHHs crioco0a penieH s 3a1a4i B COOTBETCTBUU C CUTYalIUEH;

o peoOpa3OBbIBATH MOJIEIH C LIETBIO BBISBICHUS OOIIMX 3aKOHOB, ONPEACISAIONNX JaHHYIO MPEIMETHYIO
00J1aCTh;

o NEPEBOIUTh CIIOKHYIO MO COCTaBy (MHOTOACNeKTHYl0) HHPOpMaluio U3 rpaduyecKkoro Wuiu
(dbopManr30BaHHOTO (CHMBOJBHOTO) TIPEICTABICHHS B TEKCTOBOE, U HA00OPOT;

o CTPOUTH CXEMY, AITOPUTM JCHCTBUSI, HCTIPABIISATH WM BOCCTAHABIMBATh HEM3BECTHBIN paHee ajJrOpUTM

Ha OCHOBE MMEIOIIETOCS 3HaHMs 00 00BEKTE, K KOTOPOMY IPUMEHSIETCS alITOPHUTM;



o CTPOMTH JIOKA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT IIPOTHUBHOTO;

. aHATM3UPOBATH/PeIICKCUPOBATh OIBIT Pa3pabOTKU M peaau3alii y4eOHOTO MPOEKTa, MCCIICTOBAHUS
(TEOpETHYECKOTO, IMITMPUUECKOTO) HAa OCHOBE MPEIOKEHHOW MPOOJIEMHON CHTYalluH, MIOCTABICHHON MU H/HITH
3aJJaHHBIX KPUTEPUEB OICHKH MTPOYKTa/pe3yibTara.

8. CwmpicioBoe uTeHue. OOyJaronIuiicss CMOXKET:

o HaXOJIUTh B TEKCTE TpeOyeMyto HHPOPMAIHUIO (B COOTBETCTBHH C IIETISIMU CBOEH JICSITEIIBHOCTH );

o OpPUEHTUPOBAThCA B COJEPKAHUU TEKCTa, MOHUMATh IEIOCTHBI CMBICI TEKCTa, CTPYKTYpUPOBATH
TEKCT;

o yCTaHABJIMBATh B3aUMOCBSI3b OIUCAHHBIX B TEKCTE COOBITHH, SIBICHUH, MPOIECCOB;

o PE3IOMHUPOBATH TJIABHYIO UJICIO TEKCTA,

o KPUTUYECKHU OLEHUBATh COAECpKaHue U GOpPMY TEKCTA.

9. PazBuTHEe MOTHBALMM K OBJIAJCHUIO KYJbTYPOUl aKTHBHOTO HCIIOJIb30BAHUS CJIOBApEel M JIPYTHX MOUCKOBBIX CHUCTEM.
OOGy4aronuicst CMOXKET:
® OmpeeNsaTh He0OX0AUMbIE KITFOUEBbIE TOMCKOBBIE CIIOBA U 3aMPOCHI;
® OCYUIECTBIISITh B3AMMOJICHCTBUE C SJIEKTPOHHBIMH IIOUCKOBBIMU CUCTEMAaMU, CIIOBAPSIMHU;
e (popMHpOBaTH MHOKECTBEHHYIO BHIOOPKY M3 MTOMCKOBBIX HCTOYHUKOB JJI OOBEKTUBU3AIIMU PE3YIbTATOB MOUCKA;
o COOTHOCHUTB MOJIYYEHHBIE PE3YJIbTaThl IOUCKA CO CBOEH JEATEIBHOCTBIO.
KommyHukatuBHbie Y'Y ]|
10.YMeHue opraHM30BbIBaTh y4eOHOE COTPYIHUYECTBO M COBMECTHYIO JEATEIBHOCTh C YUYHUTEIEM U CBEPCTHUKAMU,
paboTaTh MHAUBUIYAIILHO U B TPYIIE: HAXOIUTh OOIee pelieHne u paspeniaTh KOHQIUKTH Ha OCHOBE COTJIACOBAHUS
MO3UIINHI U yuyeTa UHTEPECOB; (HOPMYIUPOBaTh, apryMEHTHUPOBATh U OTCTauBaTh CBOE MHEHHE. OOYyUarOIHICs CMOXKET:
— OTIPENICNIATH BOBMOKHBIE POJIA B COBMECTHOM JEATEIbHOCTH;
— UrpaTh OMPEICIICHHYIO POJb B COBMECTHOM AESATEIbHOCTH;
= MPUHUMATh TTO3UIUIO0 COOECETHUKA, TOHUMAs TIO3UIUIO IPYTOT0, pa3iniaTh B €r0 peYr: MHEHUE (TOUKY
3peHus), T0Ka3aTeIbCTBO (APTYMEHTHI), (PaKThl; TUIIOTE3bl, aKCUOMBI, TCOPHH;
— OTpeNeNsaTh CBOU JCUCTBUS M JCHCTBUS MapTHEPA, KOTOPHIE CIIOCOOCTBOBAIM WJIM TMPEMSTCTBOBAIN
MPOJYKTUBHOM KOMMYHUKAITUH;
— CTPOUTH MO3UTUBHBIE OTHOIICHUSI B TIpoIlecCe YUeOHON U MO3HABATEIILHOU IESITEILHOCTH;
— KOPPEKTHO W apryMEHTHUPOBAHHO OTCTAMBATh CBOIO TOUKY 3pEHHS, B JUCKYCCHUH YMEThb BbIJIBUTaTh
KOHTpapryMeHThI, iepedpazupoBaTh CBOIO MBICIIH (BIaJeHUE MEXaHU3MOM SKBUBAJIICHTHBIX 3aMEH);
— KPUTUYECKH OTHOCUTHLCS K COOCTBEHHOMY MHEHHIO, C IOCTOMHCTBOM MPU3HABATH OIMIMOOYHOCTH CBOETO
MHEHUS (€CJIM OHO TaKOBO) U KOPPEKTUPOBATH €T0;



— MpeiaraTh aTbTEPHATUBHOE PEIICHUE B KOH(PIMKTHON CUTYaIlUN;
— BBIICNIATH OOIIYIO TOUKY 3pEHUS B AUCKYCCHUU;
— JIOTOBApUBATLCA O MpaBUJIaX M BOMpPOCax s OOCYKIIEHHUS B COOTBETCTBUHU C IOCTaBJICHHOM Mepes
TPYIIION 3a7a4ei;
— OpPraHM30BbIBATh YyUeOHOE B3aMMOJEUCTBUE B TpyIie (OMpPEAeNaTh 00Ire LEIH, pacupeneisTh PO,
JIOTOBApUBATHCA JIPYT C IPYTOM U T. 11.);
— YCTPaHSITh B pamKax Juanora Pa3phIBbI B KOMMYHUKAIIIH, 00yCIJIOBIICHHbIE
HEMTOHMMaHUEM/HETIPUSATHUEM CO CTOPOHBI COOECEeTHUKA 3a71auu, (POPMBI WK COJIepKaHUS AUAIOTa.
11.YMeHue 0CO3HAHHO HCIOJIb30BaTh PEUYEBBIE CPEACTBA B COOTBETCTBUM C 3a/auyeil KOMMYHHMKAIIMU JIJISi BBIPAKEHUS
CBOMX YYBCTB, MBICJIEd M MOTPEOHOCTEW JIs IUIAHUPOBAHUS U PETYJSILUUA CBOEH AESTENbHOCTH; BIAJICHUE YCTHOM U
MUCHbMEHHON PEYbI0, MOHOJIOTUYECKON KOHTEKCTHOHN peubto. OOy4aromuicss CMOXKET:

o ONpeaensaTh 3aja4y KOMMYHHUKAIIUU U B COOTBETCTBUH C HEW OTOMPATh PeUEBbIEC CPEICTBA;

o OoTOMpaTh U UCIOJIb30BaTh PEUYEBbIE CPEACTBA B MPOLIECCE KOMMYHUKAIIMKU C APYTUMH JHOAbMU (JIAAJIOT
B IIape, B MaJIOM TpyMIie U T. 11.);

J IPEICTaBIISATh B YCTHOM WM MUCbMEHHOU (hopMe pa3BEpHYTHIN IJIaH COOCTBEHHOM JIeATENbHOCTH;

o coONI01aTh HOPMBI IMyOJWYHOM peYH, pPErjiaMeHT B MOHOJOT€ M JUCKYCCUU B COOTBETCTBUU C
KOMMYHHKAaTUBHOW 33J1a4€ii;

o BBICKA3bIBaTh M OOOCHOBBIBATh MHEHHE (CYKJIEHHME) M 3alpaliuBaTb MHEHUE MapTHEpa B paMKax
JaJora;

o NPUHHUMATh PELICHUE B X0J1€ AUAJIOra U COIJIaCOBBIBATDH €r0 C COOECETHUKOM;

o MCIIOJIb30BaTh BepOajbHbIE CpencTBa (CPEACTBAa JIOTMUECKOW CBS3M) AJI BBIIEJIEHUS CMBICIOBBIX
0JIOKOB CBOETO BBICTYIICHHUS;

o MCII0JIb30BaTh HEBEPOAIbHBIE CPEACTBA WM HAIIISIIHBIE MAaTEPHAIIbl, IOJITOTOBJIEHHBIE/OTOOPAaHHbIE TIO]T
PYKOBOJCTBOM YUHUTEIIS;

o JIeaTh OLEHOYHBIN BBIBOJ O JIOCTMKEHUH LIEJIM KOMMYHUKAIIMM HEMOCPEACTBEHHO IOCIE 3aBEPUICHUS
KOMMYHHMKATUBHOTO KOHTaKTa 1 0OOCHOBBIBAThH €TO.

12, dopMUpOBaHME U pa3BUTHE KOMIIETEHTHOCTH B 00JacTH MCHOJb30BaHUS HMH(OpPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TexHosoruit (nanee — MKT). O0yuaromuiicst cMOXeT:

o [eJICHANpPaBICEHHO MCKaTh U HMCHOJb30BaTh MH(DPOPMAIMOHHBIE PECYPChI, HEOOXOAUMBIE AJI PEIICHUS
y4€OHBIX U MPAKTUYECKUX 3a7a4 ¢ nmoMolnsto cpeacts UKT;

o BbIOMpaTh, CTPOUTH M HCIOJB30BaTh aJ€KBaTHYI0 HWH(GOPMALMOHHYIO MOJEIb JUIsl Mepeladyd CBOUX

MBICTIEH cpeaAcCTBaM CCTCCTBCHHBIX U (bOpMElJ'IbHBIX SA3BIKOB B COOTBCTCTBHHU C YCIIOBUSAMHU KOMMYHUKAIIUU,



o BBIJICISITh MHPOPMAIIMOHHBIA aCTIEKT 3a7a4d, OTIEPUPOBATH JAHHBIMH, UCIIOJIH30BATh MOJICTh PEIICHUS
3a/1a4y;

o UCIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH (BKJIIOUYasi BHIOOpP aJIEKBATHBIX 33Ja4€ MHCTPYMEHTATbHBIX
MIPOTPAMMHO-AIMTAPATHRIX CPEICTB U CEPBUCOB) VIS pelieHUsT NHGOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX YY€OHBIX
3aJa4, B TOM YHUCJIE: BEIUHUCIICHHE, HATUCaHUe pedepaToB, CO3JaHUE MPE3CHTAIUHN U Jp.;

J HCIIOJTh30BaTh MH()OPMAITHIO C YIETOM ITHUYECKUX U MPABOBBIX HOPM;

J co3laBaTh HH(OPMALMOHHBIE PECYpChl Pa3HOTO TUNA M Uil Pa3HbIX ayAUTOPUN, COOIIOAATH
MH(OPMAIMOHHYIO TUTUEHY U TTpaBujia HHPOPMAIIMOHHON 0€30MacHOCTH.

B IIPE€AMETHOM HAIIPABJICHUN:
BI:IHyCKHI/IK HAYIUTCH B 6 kiacce (I[J'Iﬂ HCIO0Jb30BAHHUSI B NOBCEAHEBHOM KM3HHU U o0ecrneyeHus BO3MOKHOCTH
YCIIEITHOT 0 IMPOA0JIXKEHUSA Oﬁpa3OBaHI/Iﬂ Ha 0a30BOM ypOBHe)

L OHepI/IpOBaTB Ha 0a30BOM YPOBHE IIOHATHAMMU: MHOIKCCTBO, 3JICMCHT MHOXCCTBA, ITOAMHOXKCECTBO,
IMPHUHAAJICKHOCTD,

L 3aJlaBaTb MHOXXCCTBA MCPCUNCIICHNEM UX DJICMCHTOB;

L HaXOJUTh IICPCCCUCHUC, 06’be,Z[I/IHeHI/I€, IIOAMHOXKCCTBO B HpOCTGﬁIHPIX CUTyaluAax

B noBcegHeBHOM KU3HU W IPU U3YYE€HUH JPYTUX NPeIMETOB:
® pPacno3HaBaTh JOTUUECKU HEKOPPEKTHBIC BhICKA3bIBAHUS
Yucaa
e OmnepupoBaTh Ha 0a30BOM YypOBHE TMOHSATUSIMHU: HATypajJbHOE 4YHUCJIO, IIEJ0€ YKCJIO, OOBIKHOBEHHas JIpoOb,
JECATHYHAS IpOoOb, CMEIIAHHOE YUCJI0, PAllMOHATILHOE YHUCJIO;
® 1CMOJIb30BaTh CBOMCTBA YKCEJ U MPaBUJIA JSUCTBUM C palldOHAJIbHBIMU YHCJIAMU TIPY BHITIOJTHEHUH BHIYUCIICHMUIA;
® 1CMOJIb30BaTh MPU3HAKU JICIMMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUN BBIUMCIICHUNA M PEIIICHUH HECTIOXKHBIX 3aJ1a4;
® BBHINOJHATH OKPYTJICHHE PAIIMOHAIBHBIX YUCET B COOTBETCTBUU C MIPaBUJIAMU;
® CpaBHHUBATH pallMOHAJILHBIC YHCIIA.
B noBceqHeBHOI KM3HU M IPU U3YyYE€HUH IPYTUX MPEIMETOB:
® OIICHUBATH PE3YJIbTaThl BEIYUCICHHUN PU PEIICHUH MPAKTUYECKUX 3a]1aY;
® BBHINIOJHATH CPABHEHUE YHUCEN B PEATbHBIX CUTYaIIUSIX;
® COCTaBJIATh YHCJIOBBIE BHIPAKEHUS MPU PEIICHUU NMPAKTUYSCKUX 3a7a4 U 3a7a4 U3 IPYTrUX y4eOHBIX MPEAMETOB
CraTucruka u Teopusi BeposiTHOCTE
e [lpencraBiarh naHHBIC B BU/IE TAOIHUI, JHATPAMM,
® YUTaTh MH(POPMAIIHIO, IPEJCTABICHHYIO B BUJI€ TaOJIUIIbI, JUATPAMMBI,.



TexcroBble 3a1a4H
e PemaTs HECIOKHBIE CIO’KETHBIE 3a/1a4M PAa3HBIX TUIIOB Ha BCe apu(pMeTHyecKue NenCTBUS;
® CTPOUTH MOJEJNb YCIOBHS 3a1a4yM (B BHUJE TAOJIMIBI, CXEMBbI, PUCYHKA), B KOTOPOM JaHbl 3HAYEHMs JBYX M3 TPEX
B3aMMOCBSI3aHHBIX BEJIMYHH, C LEJIbIO MIOMCKA PELICHUS 3aa4H;
® OCYIIECTBIISITh CIOCOO MOUCKA PEIICHUS 3a/1a4, B KOTOPOM PacCy>KJIE€HUE CTPOUTCS OT YCIOBUS K TPEOOBAHMIO WU
OT TpeOOBaHMUs K YCIOBHIO;
® COCTaBJIATH IJIAH PELICHUS 3a/1a4H;
® BBIICIATH JTAIbl PELICHUS 3aa4H;
® HHTEPIPETUPOBATH BBIUMCIUTEIBHBIC PE3YJIBTATHI B 33/1a4€, NCCIE0BATh NIOJIYYEHHOE PEIICHHE 3a4a4H;
® 3HATh pPa3IU4KMe CKOPOCTEN OOBEKTA B CTOSUEH BOJIE, IPOTHUB TEUEHUS U MO TEUEHUIO PEKH;
e pelaTh 33J1a4d Ha HAXO0XKJICHHE YaCTH YKCIIA U YKCIIA IO €0 YacCTH;
e pemiaTh 3a/a4d PasHbIX TUNOB (Ha pabOTy, HA MOKYIKH, HA JIBUKEHUE), CBS3BIBAIOIIMX TPHU BEJIUYUHBI, BBIIEIAThH
9THU BEJIUYHMHBI U OTHOUIEHUSI MEXAY HUMU;
® HaxXOAUTh MPOLEHT OT YHUCJIA, YHUCIO MO NPOLEHTY OT HEro, HaXOJUTh IMPOIEHTHOE OTHOIIEHHE ABYX YHUCEN,
HaXOJIUTh MPOLIEHTHOE CHUKEHUE WK MPOIIEHTHOE MOBBIIIEHUE BEJIMYNHBI;
® pelaTh HECIOXKHBIE IOTUYECKHE 331a4 METOI0M PAcCy KICHUU.
B noBceqHeBHOM KU3HH M IIPH U3YYE€HHHU APYTHX NPEIMETOB:
® BBIJBUTATh FMIOTE3bI O BO3MOXKHBIX MPEEIbHBIX 3HAUEHUAX UCKOMBIX BEJIMUMH B 33Ja4e (Aes1aTh IPUKHUIIKY)
Harasinnas reomerpust
I'eomeTpuueckue purypsi
e OmnepupoBaTh Ha 0a30BOM YypOBHE MOHATUSIMH: (Urypa, TOUKA, OTPE30K, MpsMas, JIyd, JOMaHas, Yrod,
MHOTOYTOJbHUK, TPEYTrOJbHUK U YETHIPEXYTOJBHUK, MPSIMOYTOJBHUK W KBAApaT, OKPYKHOCTb U KPYT, NPSIMOYTOJbHBIM
napajuienenunen, kyo, map. M3o0paxars uzydaembie GUIypbl OT pyKU U C IIOMOILBIO TUHENKU U LIUPKYJISL.
B noBceqHeBHOM KU3HH M NIPH U3YYECHUH APYIHX NMPEAMETOB:
® pemIaTh MPaKTUUECKHUE 33J1a4M ¢ IPUMEHEHHEM MIPOCTEHIINX CBOUCTB QUTyp.
N3mepeHusi M BEIYUCICHUSA
® BBINOJHATh U3MEPEHUE JIJIMH, PACCTOSHUM, BEJIUYHUH YIJIOB, C MOMOILIBIO UHCTPYMEHTOB JJI U3MEPEHHUMN IJIUH U
YTJIOB;
® BBIUUCIATH MJIOLIATN IPSIMOYTOJIBLHUKOB.
B noBceqHeBHOM KNU3HU M NIPH U3YyYEHHHU APYIHX NPeEIMETOB:
® BBIYNCIATH PACCTOSHMS HA MECTHOCTH B CTAHJAPTHBIX CUTYaLUAX, IUIOLIAJH IPSIMOYTOJIbHUKOB;
® BBIIOJIHATH IPOCTEMIINE NOCTPOECHUS U U3MEPEHHSI HA MECTHOCTH, HEOOXOIUMBIE B pEaIbHOM JKU3HU



HcTopust MaTeMaTUKH

® OIHCHIBATH OT/EJIbHBIE BBIIAIOIIMECS PE3YJIbTaThl, IOJTYYEHHBIE B X0O/1€ PA3BUTHSI MAaTEMAaTUKH KaK HAyKH;

® 3HaTh IPUMEPHI MATEMATUUECKUX OTKPBITHI U UX aBTOPOB, B CBSA3H C OTEUECTBEHHOM U BCEMUPHON UCTOPHEN
BbInyCKHMK MOJYYUT BO3MOKHOCTh HAYYHUThCS B 6 Ki1acce (/151 o0ecneyeHusi BO3MOKHOCTH YCIIEHTHOI0 NMPOAO0JIKEHUS
o0pa3zoBanus HA 0230BOM M YIJ1y0JIEHHOM YPOBHSX)
DJIeMeHTbI TEOPHUH MHOKECTB U MATEeMaTH4YeCKOM JIOTHKH

L Onepupoeamb NOHAMUAMU. MHOIHCECMB0, XAPAKMEPUCMUKU MHOMNCECMEBA, IJIEMEHRM MHOaJcecnead,
nycmoe, KOHedHoe u beckoneunoe MHOHCECMEBO, I’lOa]I/lHOOfCGCI’I’ZGO, npuﬂadﬂeofcnocmb,
L4 onpedeﬂﬂmb npuﬂadﬂemcﬂocmza dJleMeRma MHoaIHcecmey, 00vbeOUHenu u nepecedeHuro MHoatrecme,

3a0a8amv MHONCECMBO C NOMOWbBIO NEPEUUCTeHUS INEMEHMO8, CLOBECHO20 ONUCAHUS
B noBceaHeBHOI JKM3HU M NIPU M3YyYe€HUH APYTUX MPeAMETOB:
o PACnO3HABAMb JIOCUYECKU HEKOPPEKMHbLE 8bICKA3bIBAHUSL,
o CMpoUms YenouKy YyMOo3aKkIoyeHUll Ha 0CHOBE UCNOIb308AHUS NPABUTL JIOCUKU
Yucna
o Onepuposamv NOHAMUAMU. HAMYPATLHOE YUCLO, MHONCECMBO HAMYPANbHLIX YUCEN, Yeloe YUCLO, MHOHNCECMBO
yenvix uucen, O0ObIKHOBEHHAS OpoOb, OecAmMUYHAs Opodb, CMEUlaHHOe YUCIO, DPAYUOHAIbHOE YUCIO, MHONCECNEO
PAYUOHATILHBIX HUCE]l, 2e0MEeMPUUECKAsi UHMEPNPEemayusi HamypaibHbiX, YeablX, PAyUOHAIbHbIX,
® NOHUMAMb U OOBACHAMb CMBICL NOZUYUOHHOU 3aNUCU HAMYPATILHO20 YUCILA,
® GBINONHAMb BLIYUCICHUS, 8 MOM YUCAE C UCNOIb308AHUEM NPUEMO8 DAYUOHAILHBIX GbIYUCIEHUL, 0O00CHOBbIBANb
aneopummul 8bINOJAHEHUSL OeUCTNBUIL;
® ucnoav3oeams npuznaku oenumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmol u npoussedenuss yucei npu 8binOJIHEeHUU
8LIYUCTIEHU U peueHUU 3a0al, 000CHO8bI8AMb NPUSHAKU OeNUMOCTU,
®  GLINOIHAMb OKPY2lleHUe PAYUOHAILHBIX YUCET C 3A0AHHOU MOYHOCMbIO,
® YNOpPA00UUBAMb YUC/A, 3ANUCAHHBLE 8 BUOE 0OLIKHOBEHHBIX U 0eCAMUYHbIX Opobell,
e naxooums HOJ/[ u HOK uucen u ucnonv3oeamos ux npu peuieHuu 3a0at.
® onepuposamsv NOHAMUEM MOOYJIb YUCIA, 2e0MEeMPUYECKds UHMepnpemayus Mooyisa Yucid.
B noBcenHeBHOM KU3HU M TIPH U3y4YE€HHH APYTHX NMPEIMETOB:
® NpUMeHAmMb NPAsULd NPUOTIUINCEHHBIX BLIYUCIICHUL NPU peuleHUulU NPaKmudeckux 3a0ay u peuleHuu 3a0ay opy2ux
VUEOHBIX NpeoMemos;
® BBINONHAMb CPABHEHUE Pe3)IbMAamos 8bIYUCIeHUU NPU PeueHUU NPAKMUYEeCKUX 3a0ay, 8 MOoM YUCAe NPUOIUNCEHHBIX
8bIUUCTCHUL,



® COCMABIAMb YUCI0BbIE BLIPANCEHUS U OYEHUBAMb UX 3HAYEHUS NPU peuleHUU NPaKmuyeckux 3a0ay u 3a0ay u3s
Opyaux yueOHvix npeomemos;
YpaBHeHUs U HEPABEHCTBA
o Onepuposamv NOHAMUAMU: PAGEHCMEBO0, YUCTI0B0€ PABEHCMBO, YPABHEHUE, KOPEeHb YPAGHEHUS, peulenue YPAGHeHUsl,
YUCI080€ HEPABEHCMBO
CTaTHCTHKA M TeopHsi BEPOSITHOCTEI
o Onepuposamv NnoHAMUAMU: CMOIOUAmMbIE U KPY208ble OUAcpamMMbl, madIuybl OAHHBIX, CpeoHee apugdmemuyecKoe,
® U3BIEKAMb, UHGDOPMAYUIO, NPEOCMABIIEHHYIO 8 MADIUYAX, Ha OUaASPaAMMAax;,
® cocmasiams madauysbl, CMpoOUms OUASPAMMBL HA OCHOBE OAHHDIX.
B noBceaHeBHOM KH3HM ¥ IPH U3YYEHUH APYTUX NMPEIMETOB:
® u36IEKAMb, UHMEPNPEeMUpPosams U npeoopasosvleams UHGOpMAYUI0, NPeoOCMAIeHHYI0 6 Mmaobauyax u Ha
OUApamMMax, Ompaxtcarowyro C6OUCMea U Xapakmepucmuky peaibHbiX npoyeccos U A61eHUl
TekcToBbBIE 321241
o Pewams npocmwie U CI0JHCHBIE 3A0AYU PAZHBIX MUNOS, A MAKIHCE 3A0aAU4lU NOGLIULEHHOU MPYOHOCIU,
®  UCNONBL308AMb PA3HBIE KPAMKUE 3aNUCU KAK MOOeU MEKCMO8 CLONCHLIX 3a0ay OJisi NOCMPOeHUs. NOUCKOBOU CXeMbl
U pewieHus 3a0a4;
® 3Hamb U NpuMeHsAmb 0064 cnocoba noucka peuleHus 3a0ay (om mpeOOo8anuUs K YCIO8UIO U OM YCIOBUSA K
mpebosanuro),;
®  M0O0enUpO8amb pAcCyHcOeHUs npyu NOUCKe peleHus 3a0a4 ¢ NOMOWbI0 epag-cxemvl;
®  8bIOCIAMb IMANDL PEULeHUsL 3a0aUU U COOEPIHCAHUE KANHCO020 IMAna;
® UHMEPNPemupoB8ams 8bIYUCIUMEIbHbLE Pe3YIbMamyl 8 3adaye, Uccied08ams NOJYYeHHOe peuleHue 3a0a4l,
® QHANU3UPOBAMb BCEBOIMOJICHLIE CUMYAYUU B3AUMHO20 DACHOJONCEHUs. 08YX O00beKmos U U3MeHeHUue Ux
Xapaxkmepucmuk npu COBMECHMHOM OBUICEHUU (CKOPOCMb, 8peMs, PACCMOSHUE) NpU peuleHuu 3a0ay Ha O08UdNCEHUe O08YX
00beKMOo8 KaK 8 00HOM, MAK U 8 NPOMUBONOJIOHCHBIX HANPABIEHUSX,
® UCCe008aMmb BCEBO3MOIICHbIE CUMYAYUU NPU DEeUleHUU 3a0ay Ha OBUICEHUe N0 peKe, PACCMAmpusamsv pa3Hble
cucmemvl omcuéma;
® peuams pasHooOPA3Hble 3a0ayU «HA YACTUY,
® peuwamsb U 000CHOBbI6AMb CB0€ peuleHUue 3a0ai (8bl0elamb MAMeMamuieckKyo 0CHO8Y) HA HAXO0JCOeHUe Yacmu
YuCa U YUCa no e20 Yacmu Ha OCHO8e KOHKPEMHO20 CMbLCNa Opoou,
® 0Co3HaBamv U OOBACHAMbL UOSHMUYHOCMb 3A0aY PA3HBIX MUNO08, CEA3bIBAIOWUX MPU GeIUYUHbL (Ha pabomy, HA
NOKYNKU, HA OBUNCEHUE), 8blOeNamb MU GEeIUYUHbL U OMHOUWLEHUS MeHCOY HUMU, NPUMEHAMb UX NpU peuleHuu 3aoad,
KOHCIMPYUpo8ams coOCmMeEeHHbvle 3a0ayu YKA3aHHbIX MUNO08.



B noBcegHeBHOM KU3HU U NIPU U3YYECHUM JAPYTrUX NPeIMeETOB:
® guIdenAMmsb NpuU peuleHul 3a0a4 XapaKmepucmuku paccmampusaemou 6 3a0ade Cumyayuu, Omaudnsvle om peaibHbiX
(me, om KOmMopwiX abCmpazuposaiucs), KOHCMpPYUpPO8ams HO8ble CUMYAYUU C YUEMOM IMUX XAPAKMEPUCMUK, 8 YaACMHOCMU,
npu peueHuy 3a0a4 Ha KOHYeHmMpayuu, y4umoléams nI0MHOCMb 8eUWeCmad;
® pewiamsb U KOHCMPYUPOBAMb 3A0aYU HA OCHO8E PACCMOMPEHUS PealbHblX CUMYayuil, 8 KOmopvlx He mpedyemcs
MOYHbIU BLIYUCTUMENbHBIU PE3VIbMam,
® pewiams 3a0a4u HA OBUNCEHUE NO peKe, PACCMAMPUBAs pA3Hble CUCTEMbl Omcuema
Harasignas reomerpus
I'eomeTpuyeckue purypol
o Onepuposams noHAMUAMU DUIYpa, MoOYKd, OMpe30K, NPAMAs, iy, TOMAHAs, Y20i, MHO20Y2O0bHUK, MPeYeOIbHUK U
YemulpEXY20JIbHUK, NPAMOY2OJIbHUK U K8AOPAM, OKPYICHOCMb U Kpye, NPAMOY2OIbHbIL napaiieienuneo, Kyo, npusma, wap,
nupamuoa, YUiuHop, KOHyc,
® u36NIeKamb, UHMEPNPEeMUPO8aAms U npeoopa306bl8amMy UHDOPMAYUIO O 2e0MEMPULECKUX Pucypax, npeocmagienHyo
Ha yepmeicax
® u300padcame uzyuaemvle ueypvl Om pyKUu U ¢ NOMOWbIO TUHEUKU, YUPKYTISL, KOMNbIOMEPHBIX UHCIPYMEHMO8.
B noBcegHeBHOM KU3HU M NIPU U3YYEHUM APYTrUX NPeIMETOB:
® peuwiamsb NPAKMuUYecKue 3a0a4u ¢ NpUMeHeHueM NPOCmetuux c8oticmes gueyp
N3MepeHnsi 1 BbIYUCJICHUS

o BLINONIHAMb USMEPEHUe OJIUH, PACCMOSAHULL, 8eTUYUH V2ll08, C NOMOUWbIO UHCMPYMEHMO8 0I5l U3MepeHUl ONUH U
yenos;
o BLIYUCTISIMb NIOWAOU NPAMOY20JIbHUKOS, K8AOPAMO8, 00bEMbL NPAMOY20NbHbIX NAPALLEIenUnedos, Kyoos.
B noBceqHeBHOI »KM3HU M NIPU U3YyYE€HUH IPYTUX NMPEAMETOB:
o BLIYUCTAMY PACCMOAHUSL HA MECMHOCMU 8 CMAHOAPMHBIX CUMYAYUSX, NI0OUAO0U YUACKO8 NPIAMOY20abHOU

G opmbl, 06LEMBL KOMHAM,
®  GbINOIHAMb NPOCMeEUUe NOCMPOEHUSI HA MECIHOCIU, HEOOX0OUMbLE 8 PEATIbHOU HCUSHU,
o OYeHUBamb pasmepbl PeaibHbIX 00BEKNMO8 OKPYHCAIOwe20 Mupa
HUcTropust MaTeMaTUKHU
o Xapaxmepuzoeams 6K1A0 GbIOAIOUUXCA MATNEMAMUKOS 8 PA3GUMUE MAMEMAMUKU U UHbIX HAYYHbIX obacmel
BrinyckHMK Hay4YuTCs B 7-9 kiaccax (/11 MCIIOJIb30BAHNUS B IOBCEAHEBHOM KU3HU U o0ecneYeHrsI BO3MOKHOCTH
YCIEHIHOT 0 MPOA0JIKeHUsI 00pa30BaHKs HA 0a30BOM YPOBHE)
JJIeMEeHThI TEOPUU MHOKECTB U MATEMATHYECKOM JIOTUKHU



L OHepI/IpOBaTB Ha 0a30BOM YPOBHE TIOHATHAMMU. MHOKCCTBO, JJICMCHT MHOXCCTBA, ITOAMHOXKCECTBO,

MNPHUHAOJIC)KHOCTD,
L 3a1aBaTb MHOKCCTBA IICPCUNCIICHUCM HUX 3JICMCHTOB,
L HaxXoauThb MEPECCUCHUC, OG’BCI{I/IHCHI/IG, IIOAMHOXKECTBO B HpOCTCﬁMHX CUTYyalHIX,
L OIICPUPOBATH HA 0a3oBOM YPOBHC INIOHATUAMU: OIIPCACIICHUC, aKCMOMaA, TCOpPECMaA, 10KAa3aTCIbCTBO,
L IMPUBOAUTD IPHUMCPBI U KOHTPIIPUMCPBI AJIA ITIOATBCPIKHCHUA CBOUX BBICKA3bIBaHUM

B noBcegHeBHOM KU3HU M NIPU U3YYEHUM APYTrUX NPeIMeTOB:
® CIOJIb30BaTh IpaUUYecKOe MPEACTaBICHUE MHOMXECTB JJIi OMHCAHUS peajbHBIX NPOLECCOB M SBJICHHUM, MpH
pelIeHUH 3a7a4 IPYTUX YYCOHBIX MPEIMETOB
Yucaa
e OmnepupoBaTh Ha 0a30BOM YypOBHE TNOHSATUSIMHU: HATypajJbHOE 4YHUCIO, IIEJ0€ YKCJIO, OOBIKHOBEHHas JIpoOb,
JecsiTUYHas 1poOb, CMEIIaHHAas IPO0b, pallMOHATIBLHOE YHUCIIO0, apu(METUYECKUIM KBAJPATHBIA KOPEHB;
® UCIHOJIb30BaTh CBOMCTBA YUCEII U MPABUJIA JCUCTBUM IIPU BHITIOJIHEHUU BBIUYHCIICHUM;
® JCIIOJb30BaTh MPU3HAKU JETUMOCTHU Ha 2, 5, 3, 9, 10 npu BHINOJHEHUH BBIYUCICHUN U PEIICHUU HECTIOXKHBIX 3a/1a4;
® BBIIOJHATH OKPYIJIEHUE PALIMOHAJIBHBIX YMCEJ B COOTBETCTBUU C IIPABUIIAMMU;
® OILICHMUBATh 3HAYCHUE KBAJAPATHOTO KOPHS U3 MOJOKUTEIBHOIO LIEJIOT0 YUCIA;
® paCHoO3HaBaTh pallMOHAJIbHBIEC U UPPALIMOHAJIBHBIE YNCIIA;
® CpaBHUBAThH YUCIA.
B noBcegHeBHOM KU3HU U NIPU U3YYEHUM JPYTUX NPeIMETOB:
® OILICHUBATH PE3YJbTATHI BEIYMCICHHUI TPU PEIICHUU TPAKTUYECKUX 3a/1aY;
® BBIIIOJHATH CPABHEHUE YUCEN B PEATBHBIX CUTYALIUSAX;
® COCTaBIIATH YUCJIOBBIC BHIPAKEHUSI MIPU PEIICHUH MPAKTUUECKUX 3a/1a4 U 3371a4 U3 APYTUX yUYeOHBIX TPEIMETOB
ToxnecTBeHHbIE MPe00pa3oBaAHUSA
e BhINMOJHATE HECTOKHBIE TPeoOpa30BaHUs JIsl BHIYMCIICHUS 3HAUCHUN YUCIIOBBIX BRIPAKEHUM, COJIEpKAITUX CTEIEHU
C HATypaJbHBIM MMOKA3aTEJIEM, CTENEHU C LEJIBIM OTPULIATEIBHBIM IMOKA3ATEIIEM;
® BBIMIOJHATH HECJIOXKHBIE TMPEOOpa3oBaHUS IIEIBIX BBIPAKEHUN: PACKpPbIBaTh CKOOKH, MPUBOIAUTH TOJO0OHBIC
cjlaraeMele;
® HCIOJIK30BaTh (POPMYIIBI COKPAIIEHHOTO YMHOKEHHUSI (KBaJpaT CyMMBI, KBaJlpaT pa3HOCTH, PA3HOCTh KBaIPATOB) JJIs
YIIPOILIECHUS BIYUCIICHUN 3HAYEHUN BBIPAKEHUM;
® BBIMNOJIHITH HECTIOXKHBIC MPE0OPa30BaHUS APOOHO-TMHEHHBIX BRIPAKEHUN U BEIPAXKEHUHN C KBAAPATHBIMU KOPHSIMH .
B noBcegHeBHOM KU3HU M IPU U3YYEHUM JPYTUX NPeIMETOB:
® [IOHMMATh CMBICJI 3aIIMCHU YUCJIA B CTAHJAPTHOM BU/IE;



® OIepupoBaTh HA 0A30BOM YPOBHE MOHSATHEM «CTaHAAPTHAS 3aMUCh YHCIIa»

YpaBHeHUs U HEPABEHCTBA

e OnepupoBaTh Ha 0a30BOM YPOBHE MOHATUSIMH: PABEHCTBO, YMCIOBOE PaBEHCTBO, YpaBHEHHUE, KOPEHb YPaBHEHMS,
pelIeHne ypaBHEHMS, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIICHUE HEPABEHCTBA,;

® TIPOBEPATH CIPABEMINBOCTD YUCIOBBIX PABEHCTB U HEPABEHCTB;

® peIIaTh JIMHENHBIE HEPABEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOSIIMECS K JINHEUHBIM;

® peElIaTh CUCTEMBI HECTIOKHBIX JIMHEUHBIX YPABHEHU, HEPABEHCTB;

® TPOBEPSTH, ABISAETCA JIU TAHHOE YHCIIO PEIICHUEM YpaBHEHUS (HEPABEHCTRA);

e pemiath KBaJpaTHbIC YpaBHEHUS MO (HopMyIie KOpHEH KBaApaTHOTO YpaBHEHHUS,

¢ 1300pa)kaTh PEIICHNUS HEPABEHCTB M MX CUCTEM Ha YHCIIOBOM MPSIMOM.

B noBceqHeBHOI »KM3HU M NIPU U3YyYE€HUH IPYTHX MPEAMETOB:

¢ COCTaBJIATH M PCIIATh JIMHCHHBIC YPaBHCHUS ITPHU PCHICHNHA 3a/la4, BOSHUKAIOIINX B APYTUX y‘-IC6HI)IX npcamMeTax

DOYyHKIUU

® HaxOJUTh 3HAYCHHE (PYHKIIMHU IO 33JaHHOMY 3HAYCHHIO apTyMEHTA,;

® HaxOJWTh 3HAUCHHE apTyMEHTa MO 3a/IaHHOMY 3HAYCHHIO (DYHKIIMH B HECJIOKHBIX CUTYAIHIX;

® OIpeAeNiITh MOJIOKEHUE TOYKUA MO e€ KOOpAMHATaM, KOOPAUHATHI TOYKU MO €€ MOJOKEHUIO Ha KOOPAMHATHOM
IJIOCKOCTH;

e 1o TrpaduKy HAXOAUTh OOJACTh OMNPEACICHUsS, MHOXECTBO 3HAYCHUH, HyIM (PYHKIUH, TPOMEKYTKU
3HAKOIIOCTOSIHCTBA, MPOMEKYTKH BO3pACTaHUs U YObIBaHMS, HANOOJIbIIIee M HAMMEHbIIIee 3HaUeHUsT (QYHKINY;

® CTpOUTH I'padUK JUHEWHON (DYHKIINH;

® TPOBEPSTH, SIBISICTCS N JaHHbINA rpaduk rpadukom 3agaHHOW GYHKIMUA (JIMHEWHOW, KBaJpaTUYHOW, OOpaTHOM
MPONOPLIMOHAIBHOCTH);

® OmpeAeNsITh NPUOIMKEHHBIC 3HAUCHNS KOOPAUHAT TOUKHU NIepeceueHust rpadukoB (PyHKITHI;

e omepupoBaTh Ha 0a30BOM YpOBHE TIOHATHSMHU: TIOCIEAOBATEIbHOCTh, apUpMETHUecKas Mporpeccus,
reoMeTpuuecKas mporpeccus;

e pemath 3a/Ja4d Ha TMPOTPECCHU, B KOTOPBIX OTBET MOXKET OBbITh IMOJYYEH HEMOCPEIACTBEHHBIM MOJACYETOM 0Oe3
npuMeHeHus: Gopmy.

B noBceaqHeBHOM )KU3HU U IIPH U3YYCHUHU NPYIUX IIPECIAMETOB:

® HCMOJB30BaTh rpadUKH peajbHBIX MPOILECCOB M 3aBUCUMOCTEH JIJIsi OMPEICICHHS WX CBOWCTB (HAUOOJBIIHE U
HAaMMCHBIIWC 3HAYCHUA, IIPOMCIKYTKH BO3pAaCTaHUA U Y6BIBaHI/I$I, 00JIaCTH TOJ0KUTEILHBIX U OTPHULIATCIIbHBIX 3HAYCHUU U
T.1L.);

® JCIIOJIb30BATh CBOMCTBA JIMHEWHOW (DYHKIIMH U €€ TpaduK Npu pelieHn! 3a/1a4 U3 APYTHX YUEOHBIX MPEIMETOB



CTaTHCTHKA M TeOPHUSl BEPOSITHOCTEN MOCTABUTH MOCJI€ TEKCTOBBIX 33/1a4, KAK C COIEPKAHUU.
e lImeTh TpencTaBiIeHNE O CTATUCTUYECKUX XAPAKTEPUCTHUKAX, BEPOSTHOCTH CIyYalHOTO COOBITHS, KOMOWHATOPHBIX
3aavax;
® pemrath MpoCcTeiime KOMOMHATOPHBIE 3a1a4U METOJIOM MIPSIMOTO M OPTaHW30BAHHOTO TIepedopa;
® TPEICTABIATH JaHHBIC B BUE TaOIUII, TUarpamMm, rpaduKoB;
® YWUTaTh HH(POPMAITHIO, IPEACTABICHHYIO B BUC TaOIUIIBI, TUATPAMMBI, TpaduKa,;
® ONpEeISITh OCHOBHBIE CTATUCTUICCKUE XaPAKTEPUCTUKN YHCIOBBIX HAOOPOB;
® OIICHUBAThH BEPOSTHOCTH COOBITHS B MMPOCTEHIIINX CITyJasiX;
® WMETh MPEICTABICHNE O POJIA 3aKOHA OOJIBIIMX YHCEN B MACCOBBIX SIBJICHUSX.
B noBce1HeBHOM KU3HU M TIPH U3yYE€HHH APYTHUX NMPEIMETOB:
® OILICHUBATh KOJIMYECTBO BOZMOXKHBIX BAPUAHTOB METO/IOM Tiepebopa;
® UMETh NPEJICTABIICHUE O POJIM MPAKTUUECKH JIOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITHIA,
® CpaBHMBATh OCHOBHBIC CTATHCTHYCCKUE XapaKTEPUCTHUKH, TOJYUYCHHBIC B MPOIECCE PEIICHUS MPUKIAIHON 3a/1a4H,
M3YUYCHUS PCATBHOTO SBJICHHS,
® OIICHUBATh BEPOSATHOCTH PCATBHBIX COOBITHI U SBJICHUHA B HECIOKHBIX CUTYAITHSIX
TexcToBbIe 3a124U
e PemiaTth HECIIOKHBIE CIOKETHBIE 33]]a4M Pa3HBIX THUIOB HAa BCE apu(PMETHUECKUE ACHCTBUS;
® CTPOUTH MOJIEIb YCIIOBUS 3a7auu (B BHUJIE TAOJIHIIBI, CXEMbI, PUCYHKA WJIM YpaBHEHUS), B KOTOPOH JaHbl 3HAUCHUS
JBYX M3 TPEX B3aMMOCBSI3aHHBIX BEJIMUWH, C IICJIBIO TIONCKA PEIICHUS 3a/1a4H;
® OCYIIECTBIISITH CITOCOO MOMCKA PEIICHHUS 3a7a4i, B KOTOPOM PacCyKIEHHUE CTPOUTCS OT YCIOBUS K TPEOOBAHUIO UITH
OT TpeOOBaHMS K YCIOBUIO;
® COCTaBIIATH IJIaH PEIICHUS 3a/1a4H;
® BBIJICTISATH ATAIBI PEIICHUS 3a]1a4H;
® WHTEPIPETUPOBATH BBIYNCIUTEIBHBIC PE3YJIBTATHI B 33/1a4e, HCCIICIOBATh MOJIYICHHOE PEIICHHE 3a1a4H;
® 3HATh PaA3IUYHE CKOPOCTEH 00BEKTA B CTOSUCH BOJIE, TPOTHUB TCUCHHUS U TTO TCUCHUIO PEKH;
e pemaTh 33Ja4M Ha HAXOXKJICHUE YaCTH YHCIIa U YKCIIa TIO €T0 YacTu;
e pemaTh 33/1a4d Pa3HBIX THUMOB (Ha pabOTy, Ha TOKYINKH, HA JBWKEHUE), CBS3BIBAIOIINX TPH BEJIMYHUHBI, BHIACISTH
9TH BEJIUYHHBI U OTHOIICHUS MEXIY HUMU;
® HAXOAUTh MPOILEHT OT YKCJIA, YUCJIO IO MPOILEHTY OT HEro, HaXOAWTh MPOIEHTHOE CHW)KCHHE WM IPOIEHTHOE
MOBBINICHUE BEIMYUHBI,
® pelaTh HECIOXKHBIC IOTUUECKHE 3a1a9d METOI0M PACCy>KICHUH.
B noBceqHeBHOM KU3HU M NIPH U3yYE€HHHU APYTHUX NMPEIMETOB:



® BBIJBUTaTh TUIIOTE3bI O BOZMOKHBIX MPEACIbHBIX 3HAUYEHUAX UCKOMBIX B 337a4€ BETUYUH (J1eJ1aTh NIPUKUJIKY)
I'eomeTpuyeckue purypol
e OnepupoBaTh Ha 6A30BOM YPOBHE MOHITUSIMU T€OMETPUUECKUX PUTYD;
® W3BJIEKATh HHPOPMAIIUIO O TEOMETPUUIECKUX (UTYpax, MPEACTaBICHHYIO Ha YepPTEKaxX B SBHOM BH/JIC;
® TPUMECHSTH IS PEIICHUS 3a7a9 TeOMeTpuUIecKre (PaKThl, €CIU yCIOBUS UX PUMEHEHHS 3aJJaHbI B SIBHOU opMme;
® pelaTh 33J1la4M Ha HAX0KJICHUE Te€OMETPUUYECKUX BEJIMYUH 0 00pa3iiamM WK aJropuTMam.
B moBceaqHeBHOM KU3HU M NIPU U3YYEHUH IPYTUX NMPEAMETOB:
® ICIOJIb30BaTh CBOMCTBA T€OMETPUYECKUX (UTyp s pelIeHUs THUIIOBBIX 3a/a4, BO3HUKAIOUIUX B CHUTYaIUsX
MTOBCEHEBHOM KM3HU, 3a]1a4 PAKTHYECKOTO COAEPIKAHUS
OTHOIEeHUs
e OmnepupoBaTh Ha 0a30BOM YpPOBHE MOHSTHUSMH: PABEHCTBO (PUTYp, paBHbIC (DUTYypHI, PABEHCTBO TPEYrOJHLHUKOB,
MapajuieIbHOCTh NPSIMBIX, EPIECHIUKYISIPHOCTD IPSIMBIX, YIJIbI MEKTY IPSIMBIMU, MIEPIICHIUKYJISP, HAKIOHHAS, TPOCKIIUS.
B nmoBceaqHeBHOI KU3HU M NPU U3YYEHNH IPYTUX NMPeAMETOB:
® CIIOJb30BaTh OTHOLICHHUS AJISI PEIICHHS IPOCTEUIINX 3a7a4, BO3HUKAIOIINX B PEaIbHON KU3HU
N3mepenusi M BbIYMCICHUS
e BbINOTHATh U3MEPEHUE JJIUH, PACCTOSIHUM, BEJIWYUH YTJIOB, C TOMOIIBIO MHCTPYMEHTOB [IJIi UBMEPEHUMN JJIMH U
YTJIOB;
® TIPUMEHSTH (POPMYJIBI MEPUMETPA, MIIOMATN U 00bEMA, TIOMIAAN MOBEPXHOCTU OTIEIBLHBIX MHOTOTPAHHHUKOB MPU
BBIYMCIICHUSX, KOTJ]a BCE TaHHbIE UMEIOTCS B YCIIOBHH;
e npumeHsaTh Teopemy [ludaropa, 6a30BbIE TPUTOHOMETPHUUECKUE COOTHOIICHUS JIJISi BBIYUCIICHUS JUIMH, PACCTOSHUMN,
IJIOIIAIEN B IPOCTENIINX CITydasix.
B noBceaHeBHOM KU3HU M NIPU U3YYEHHH IPYTUX NPEIMETOB:
® BBIYUCIISATH PACCTOSIHUS HA MECTHOCTH B CTAaHJAPTHBIX CUTYyalUsX, IUIOMIAAM B MPOCTEHIINX CIydasX, IPUMEHSTh
(dhopMyJibl B MPOCTEUIIINX CUTYAIUSIX B TOBCEIHEBHOM KU3HU
I'eomeTpuyeckne NOCTPoOCHUA
e 1300paxkaTh TUTIOBBIC TOCKUE (DUTYPHI U GUTYPHI B MPOCTPAHCTBE OT PYKH U C IIOMOIIIHI0 HHCTPYMEHTOB.
B noBceaHeBHOI KU3HU U NIPU U3YYEHUH IPYTUX NMPEAMETOB:
® BBIMNOJHATH MPOCTEUIITHE TTOCTPOSHUSI HA MECTHOCTH, HEOOXOMMBIEC B pEaTbHOU KU3HU
I'eomeTpnueckue npeodpa3oBanust
e Crpouth Gurypy, CAMMETPUUYHYIO JTaHHOU (PUTYpE OTHOCUTEIHHO OCU U TOUYKH.
B noBceaHeBHOI KU3HU M NIPU U3YYEHUH IPYTUX NMPEAMETOB:
® PpAaCIIO3HABATh JBM)XKCHHE O0OBEKTOB B OKPY’KAIOIIEM MHPE;



® pacro3HaBaThb CHMMETPHUYHbIE (PUTYPHI B OKPYKAIOLIEM MHUPE
BekTOopbI M KOOPAMHATHI HA IVIOCKOCTH
e OrnepupoBaTh Ha 0a30BOM YPOBHE IMOHSTHSIMH BEKTOpP, CyMMa BEKTOPOB, INPOMU3BEACHHE BEKTOpa Ha YHCIIO,
KOOPAMHATHI Ha IIJIOCKOCTH;
® OmpenesITh NPUOTMKEHHO KOOPAUHATHI TOUKH 10 €€ N300pa)KEHUI0 Ha KOOPAMHATHOM MI0CKOCTH.
B noBceaHeBHOM KU3HU M NIPU U3YYEHHH APYTUX NMPEAMETOB:
® JCIIOJIB30BAaTh BEKTOPHI IS PEIICHMS IPOCTEUIINX 3a7a4 Ha ONPEAEIEHUE CKOPOCTH OTHOCUTEIBHOTO JBHKECHUS
HUcropust MaTeMaTUKH
e OmnuceIBaTh OTJEIbHBIEC BBIJAOIIMECS PE3YJIBTATHI, IIOJyYECHHBIE B X0/I€ PA3BUTHsI MATEMaTUKN KaK HAyKU;
® 3HATH NPUMEPHI MATEMATUYECKUX OTKPBITUM M UX aBTOPOB, B CBSA3U C OTEUECTBEHHOM U BCEMUPHOU UCTOPUEH;
® TIOHMMATh POJIb MATEMATUKHU B pa3BUTHU Poccun
MeToabl MaTEMaTHKH
e BriOuparh NoaAXOAAIIMHI U3YUEHHBIN METO ISl PELIEHUH U3YYEHHBIX TUIIOB MAaTEMAaTUYECKUX 3a/1ay;
e [IpuBoauTH mpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B OKPY’)KAIOLIEH IEUCTBUTEIBHOCTU U IPOU3BEIECHUIX
HCKYCCTBA.

BbIIyCKHHMK MOJIyYUT BO3MOKHOCTh HAYYUThLCH B 7-9 Kilaccax sl o0ecneyeHus1 BO3MOKHOCTH YCIIELIHOTO MPOA0JIKEHUSA
o0pa3oBaHus Ha 0230BOM U YIJIy0JIEHHOM YPOBHSX
JJIeMEeHThI TEOPUU MHOKECTB U MATEMATUYECKOM JIOTUKHU
° Onepupogams NOHAMUAMU. ONpeoesieHue, meopema, aKCuomMda, MHONCECMBO, XAPAKMEePUCTUKU
MHOJICECmBa, INeMEeHm MHONCeCmed, Nycmoe, KOHeuHoe U OeCKOHeuHoe MHOMCEeCMBO, NOOMHOICECEO,
NPUHAOTICIHCHOCMb, BKIIOYEHUE, PABECHCMBO MHONCECNE,

L4 M306pd9f€dﬂ1b MHoOoIHcecnea U ONHOWEHUE MHOIMCECME C NOMOUbIO KPY206 31/7Jl€p(1,'

L onpedeﬂﬂmb I’lpuHClaﬂleCHOCWlb JJIEMEHMA MHOIHCECME), 00beOuHeHU u nepece4eHUuUr0 MHoacecme,

L 3a0a6amb MHONCECMBO C NOMOUWBIO NEPEHUCIEHUS INIEMEHN OB, CTIOBECHO20 ONUCAHUAL,

L onepupoeanib NOHAMUAMU. 6blCKA3bl6AHUE, UCMUHHOCMb U JIOJHCHOCMb 6blCKA3bl6AHUA, Oompuyarue
6blCKa3b16aHuﬁ, onepayuu HAO 8bICKA3bIBAHUSIMU.: U, unu, He, yCil06Hble 6blCKA3bI6AHUA (MMI’ZJZMKCZI/;L{M),'

L Cmpounib 6blCKA3bl6AHUA, OMPUYAHUA BbICKA3bIBAHUIL.

B noBceagHeBHOM KU3HU M NIPU U3YYEHUH APYTUX MPEAMETOB:
® Ccmpoumbs YenouKu yMOo3akaI04eHUull Ha OCHO8€e UCTIONIb306AHUA NPAGUIL IOCUKU,

® UCNOb306aNtb MHOJMCECMEA, onepayuu ¢ MHoaicecmeamu, uUx Zpad)UUQCKOQ npedcmaeﬂeHue 07151 ONUCAHUS pPealbHblX
npoyeccos u s6NeHUl



Yuciaa
o Onepuposamsv NOHAMUAMU: MHONCECMBO HAMYPAILHLIX YUCEN, MHONCECMBO YEAblX YUCen, MHONCECE0
PAYUOHATILHBIX YUCe], UPPAYUOHATbHOE YUCTIO, K8AOPAMHDIU KOPEHb, MHONCECNE0 OeUCMBUMENTbHbIX YUCE]l, 2e0MeMPUYECKas
uUHmMepnpemayus HamypaibHslX, YevlX, PayUOHAIbHbIX, 0CLCMBUMETbHBIX YUCET,
® NOHUMAmMb U OOBACHAMb CMBLCIL NOZUYUOHHOU 3aNUCU HAMYPATbHO20 YUCLA,
BLINOJIHAMY GLIYUCTEHUS, 8 MOM YUCLE C UCNOTb30BAHUEM NPUEMOE PAYUOHANLHBIX GbIYUCTEHULL,
8LINOJIHAMY OKPY2TleHUEe PAYUOHATbHBIX YUCET C 3A0AHHOU MOYHOCMbIO;
CPABHUBAMb PAYUOHATIbHBLE U UPPAYUOHATIbHBIE YUCAA,
npeocmasisims payuUOHAIbHOE YUCTIO 8 8UOe OeCAMUUHOU OpooU
YNOpAOOYUBAMb YUCIA, 3ANUCAHHbBIE 8 8UOE 0ObIKHOBEHHOU U 0eCAMUYHOU OpOOU,
Haxooums HO/] u HOK uucen u ucnonvzosams ux npu peuienuu 3a0ad.
B noBceHeBHOM KM3HU M NIPU U3yYe€HHUHU JPYTUX NMPeIMETOB:
® NPUMEHAMb NPABUNA NPUOTUNCEHHBIX BbIYUCIEHUL NPU peuleHUuU NPAKmuyeckux 3a0ad U peueHuu 3a0ai opyux
VUEOHBIX NpeoMemos;
®  GLINOIHAMb CPABHEHUE Pe3VIbMAMO8 8bIYUCIEHUL NPU peuleHUU NPAKMUYecKux 3a0ay, 8 mom yucjie npubIUHCeHHbIX
8bIYUCTEHUL,

® COCMABIAMb U OYEHUBAMb YUCIOBbLE BbIPANCEHUS. NPU PeUuleHUU NPAKMUYECKUX 3a0a4 U 3a0a4 U3 opyaux y4eOHbIX
npeomemos;

®  3aNUCHIBAMb U OKPY2JISIMb YUCTOBbIE 3HAYEHUS PEAIbHbIX GEJIUYUH C UCNOIb30BAHUEM PASHBIX CUCMEM USMePEeHUs

ToxknecTBeHHBbIE MPEOOPa3OBAHUS

o Onepuposamv NOHAMUAMU CMENeHU C HAMYPAIbHLIM NOKA3amenem, CHMeneHu ¢ UYeavblM OmpuyameibHuiM
noxaszamesnem,

®  GLINOIHAMb NPEOOPAZ0BAHUSL YEIbIX BbIPANCEHULL: OCliICMBUSL C OOHOUNEHAMU (CLOJICeHUe, BbIUUMAHUeE, YMHONCEHUE),
0elicmeus ¢ MHO2OUJIeHaMU (CloJiceHUe, 8bIYUMAHUE, YMHONCEHUE),

®  GLINOJIHAMb PA3NIONCEHUE MHOSOYIECHO8 HA MHOMCUMENU OOHUM U3 CNOCOO08. 8blHeceHue 3a CKOOKY, 2pYNnuposKa,
UCNOIb308AHUE POPMYT COKPAUJCHHOLO YMHONCEHUSL,

® gulOeAMb K8AOpam CyMMbl U pA3HOCHU OOHOULEHO8;

®  PACKIA0bIBAMb HA MHOJICUMENU KBAOPAMHBIU MPEXUNEH,

®  GLINOIHAMb NPEeoOPAZ0BAHUSL BLIPANCEHUL, COOEPHCAUWUX CMENEeHU C YelblMU OMPUYAMEeNbHbIMU NOKA3amensimu,
nepexooums om 3anucu 8 8ude CMeneHu ¢ YeabimM OmpuyamenbHbim noKasameiem K 3anucu 8 euoe opoou,



® GLINOIHAML  NPeodpazosanusi  OPOOHO-PAYUOHATILHBIX — BbIPAdCEHUU:  cOKpawjeHue  Opodel,  npuseoenue
aneeopauyeckux opobeil K obujemy 3HAMeHamenro, ClOJdCeHUe, YMHOdICeHUe, OelleHue aneeopauyeckux opoobet, 8036edeHUe
aneebpauieckol 0poou 8 HAMYPAILHYIO U YEVI0 OMPUYAMETbHYIO CINeNeHb,

®  BLINOIHAMb NPEoOPA30BAHUS BLIPANCEHUL, COOEPHCAUUX KBAOPAMHbBIE KOPHU,

® 8blOCNAMb KBAOPAM CYMMbL UNU PAZHOCMU O8YYIIEHA 8 BbIPANCEHUSX, COOEPHCAUUX KBAOPAMHbIE KOPHU,

®  GLINOJIHAMb NPEoOPA3Z0BAHUSA BLIPANCEHUL, COOEPHCAUUX MOOYTb.

B noBceHeBHOM KU3HHU ¥ TPH U3YUYEHHHU APYTUX NMPEIMETOB:
®  BLINOIHAMb NPEeoOPA30BAHUS U OCUCNBUSL C YUCIAMU, 3ANUCAHHBIMU 8 CMAHOAPIMHOM 8UOe;
®  GLINOJIHAMb NPEeoOPA30BAHUA ANCEOPAUYECKUX BbIPANCEHUL NPU PeuleHUU 3a0ay OpyeUx y4eOHbIX npeomemos
YpaBHeHHs U HEPABEHCTBA

o Onepuposamv NOHAMUAMU: YPAGHEHUE, HEPABEHCMBO, KOPeHb VPAGHEHUs, peuleHue HepageHcmed, PAGHOCUNIbHbIE
ypasHenus, 001acms onpeoeieHus ypagHeHus (HepaseHcmed, Cucmemvl YpasHeHull Uiy HepaseHCcms),

® pewlamv JUHEUHble VYPABHEHUs U VYPAGHEHUs, CBOOUMble K JUHEUHLIM C NHOMOWbIO MONCOECMBEHHbIX
npeoopazosanuii;

® pewlamsv KeAOpammuvie YPAGHEHUS U YVPABHEHUS, CBOOUMble K KBAOPAMHBIM C NOMOWDIO MONCOCCMBEHHBIX
npeoopazosanuii;

® peuwamsb OpOOHO-TUHElIHbIE YDAGHEHUSL,

* peuwiams npocmeiuiue UpPAYUOHAIbHbIE YPAGHEHUS 8UOA [ f (x)=a, f(x)=49(x);

pewams ypasHeHus euda X" =a;

pewams ypasHeHUst CNOCOOOM PA3JIOHCEHUSI HA MHONCUMENU U 3AMEeHbl NEPEMEHHO,
UCNOIb308AMb MEMOO UHMEPBALO8 OISl peuleHUs YelblX U OPOOHO-PAYUOHAILHBIX HEPABEHCMNE,
pewams TuHelHble YPAGHEeHUs U HePABEHCMBA C NAPAMEMPAMU,

peuams HeCl0MHCHble K8AOPAmMHble YPAGHEHUS. C NAPAMEMPOM,

pewams HeCa0AHCHbLE CUCMEMbl TUHEUHbIX YPAGHEHUL C Napamempamu;

peluams HeCl0NCHbLE YPABHEHUS 8 YETIbIX YUCTIAX.
B noBceaHeBHOI KU3HU M IPU U3YYE€HUH APYTUX NPEIMETOB:
® CoCmasnams U peulams JUHeliHble U K8AOpamHuvle YPAGHEHUs, YPABHEHUsl, K HUM C800SAWUECs, CUCMEMbL TUHEUHbIX
VPABHEeHUl, HePABeHCME NPU peuleHUulU 3a0ad Opyeux yueOHblx npeomMemos;
®  GLINOIHAMb OYEHKY NPABOON0000OUS Pe3yIbmamos, NOAYUaAemMblX NPU peuleHuU TUHEUHbIX U K8AOPAMHbBIX VPAGHEHUL
U cucmem JUHEUHbIX YPAGHEHUL U HEPABEHCME NPU PeuleHUU 3a0ay Opyeux y4eOHbX npeomemos;



® gbIOUPAMbL COOMBEMCMEYIOuUe YPAGHEHUS, HEePABEHCMBA ULU UX CUCeMbl, Ol COCMAGNeHUs MamemMamuieckou
MoOenu 3a0aHHOU PeabHOl CUMYAyUU UIU NPUKIAOHOU 3A0adu,

® yMemb UHMEPNPEemupo8ams NOJYYEHHbIL NPU peueHUuu VYPAGHeHUs, HepaseHCmea Ul CUCTNeMbl pe3yibmam 6
KOHmMeKcme 3a0anHOU PeanbHOl CUMYayuu Uiy NPUKIAOHoU 3a0a4u

DyHKIUU

o Onepuposamv NoHAMUAMU: DYHKYUOHANbHAS 3AB8UCUMOCMb, (QYHKYUA, epagux @yukyuu, cnocobvl 3a0anus
QyHKyuu, apeymenm u 3HayeHue YHKyuu, 001acmb ONpedeNeHus U MHOMCeCMBO 3HAYEeHUl QYHKYuU, HYau QYHKYuu,
NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCHb (DYHKYUU, YEMHOCTb/HEYEMHOCb PYHKYUL,

o cmpoums 2pagurku AUHEUHOU, K8AOPAMUYHOU OYHKYUU, O00pamHou NPONOPYUOHAILHOCMU, @YHKYUU 6uUoa:

k
y=a+——, y=vx, y=¥x, y=|x;

® Ha npumepe K6AOPAMUYHOU (DYHKYUU, UCNONb306amb npeobpazosanus 2paguxa Gynkyuu Y=F(X) o1 nocmpoenus
epaghuxoe @pymuxyuii y=af (kx+b)+c;

® COCMasnamMb YpAGHEeHUs NPAMOU NO 3A0AHHBIM YCIOBUAM. Npoxooswel uepe3 08¢ MOYKU C 3A0AHHBIMU
KOOpOUHamamu, npoxoosiueli yepe3 OAHHY0 MOYKY U NaApaiieibHOl OAHHOU NPAMOU,

® uccredosamv QYHKYUIO no eé epapuxy;

®  HAXOOUMb MHONCECMBO 3HAYEHUU, HYIU, NPOME’CYMKU 3HAKONOCMOAHCMBA, MOHOMOHHOCMU K8AOPAMUYHOU
dyuKyuu,

® Onepuposamsv NOHAMUAMU. NOCIE008AMENLHOCHb, APUPDMEMUYECKAsL NPOSPECCUS, 2e0MEMPUYECKAsl NPOSPECCUsL,

® pewams 3a0a4u HA APUPDMEMUUECKYIO U 2EOMEMPUUECKYI0 NPOSPECCUTO.

B noBce1HeBHOM KM3HU M NIPH U3yYE€HHHU APYTHX NMPEIMETOB:
® ULIIOCIMPUPOBAMD C NOMOWBIO 2PAPUKA PEAbHYIO 3A8UCUMOCHb UTU NPOYECC NO UX XAPAKIMEPUCTNIUKAM,

® UCNONB308AMb CEOUCMEA U 2PAPUK KEAOPAMUYHOU (YHKYUU NPU PeuleHUlU 3a0ay U3 Opyeux yueOHvix npeomemos
TexcTOBBIC 321aYH

e Pewamo npocnivie U CJl0I4CHblE 3a0aqu PA3HbIX Munoe, ad makKoaitce 3a0a4u NOBbIULEHHOU mpy()Hocmu;

®  UCNONBL308AMb PA3HLIE KPAMKUE 3ANUCU KAK MOOENU MEKCMO8 CIONCHBIX 3a0ay OJisi NOCMPOEHUsl NOUCKOBOU CXeMbl
U peuleHus 3a0a4,

® paziuuames mMooeib MeKcma U Mooelb peuleHus 3a0adu, KOHCMPYUposams K 0OHOU MOOeNU peuleHUs HeCl0HCHOU
3a0auu pazuvle MOOenU mexcma 3a0a4u;

® 3Hamb U npumeHsamb 06a cnocoba noucka peuwleHus 3a0ay (om mpeOo8anus K YCIO08UIO U OM YCIOGUS K
mpebosanuro),;

® M00enUpo8ams paccyiHcoeHusi npu NOUCKe peulenusi 3a0a4 ¢ NOMOwbIo 2pagp-cxemvi;



® guldeNAMmb SMAndvl peueruss 3a0aiu U COOEPHCAHUE KAHCO020 IMana;

® yuMemb BbIOUPAMb ONMUMAILHLIL MEmOoO peuwleHuss 3a0ayu U 0CO3HABAMb BblOOP Memoodd, PACCMAMpUsamy
PasiuyHvie Memoobl, HaxX00UmMs PasHvle peulenus 3a0a4u, ecil 603MONCHO,

®  AHAIUZUPOBAMb 3aMPYOHEHUs. NPU PeueHUl 3a0ay;

® GLINOIHAMb PA3IUYUHbIE NPeoOPA308AHUSL NPEOIONHCEHHOU 3a0adU, KOHCMPYUPOBAMb HOBble 3a0auu U3 OAHHOU, 8
mom uucie oopammole,

® UHMEPNPemuposams SbIYUCIUMENbHbLE Pe3VIbManbl 8 3a0aue, UCCed08amb NOLYYeHHoe peulerue 3a0ayll,

® GHATUBUPOBAMb BCEBOIMONCHbBIE CUMYAUUU B3AUMHO20 DACHONOJNCEHUS O08YX 00beKmMos U UMEHeHUe Ux
Xapakmepucmuk npu COBMECHHOM OBUNICEHUU (CKOPOCMb, 8peMs, PACCMOsAHUE) NpU peuleHuu 3a0ad Ha O08UdNCeHUe 08YX
00beKMOo8 KaK 8 00HOM, MAK U 8 NPOMUBONOJIOHNCHLIX HANPABIEHUSIX,

® UCCNe008amb BCEBO3MOIICHbVIE CUMYAYUU NPU peuleHul 3a0ay Ha O08UdCeHue Nno peke, paccmMampuéams pazHble
cucmemsl omcuéma,

® peuams pazHooopasHble 3a0ayu «HA YACMUy,

® pewamsb U 000CHOBLIBAMb CBOE peuleHue 3a0ay (8bl0esimb MAMEeMAMUYecKyio OCHO8Y) HA HAXOMCOeHUe yacmu
YUCIAa U YUCTA NO €20 YaCMmU HA OCHOBE KOHKPEMHO20 CMbLCAd Opoou,

® 0CO3HABAMb U 0OBACHAMb UOEHMUUHOCMb 3A0aY DPA3HBIX MUNO0B8, CEA3bIBANOWUX MPU BelUYUHbl (Ha pabomy, Ha
NOKYNKU, HA O8UJCEHUE). 8blOeNsAMb MU BEIUYUHbL U OMHOUEHUS. MeNCOY HUMU, NPUMEHSMb UX Npu peueHuu 3a0at,
KOHCMPYUpo8ams cOOCmMeEeHHbvle 3a0ay YKA3AHHbIX MUNO08,

® grademsb OCHOBHLIMU MEMOOAMU PeuleHUs 3a0ay Ha cMecU, CNiABbl, KOHYEHMPayuu,

® pewiams 3a0a4U Ha NPOYEHMbL, 8 MOM YUCTE, CILONHCHbIE NPOYEHMbL C 000CHOBAHUEM, UCHONB3YS PA3HbLE CNOCOObL,

® pewams JlocuyecKue 3a0adu PasHblMu cnocobamu, 8 mom yucie, ¢ 08yms OJoKamMu u ¢ mpems O610Kamu OAHHBIX C
NOMOWbIO MAOIUY,

® pewiams 3a0ayu NO KOMOUHAMOPUKe U Meopuu 8eposmHOCMel HaA OCHO8e UCNONb308AHUS U3YUEHHbIX Memo008 U
000CHOB8bI8AMb peulenue;

® peuiams HeCI0CHble 3a0ayl N0 MAMeMAmu4ecKou Cmamucmuke,

® 0811A0eMb OCHOBHLIMU MEMOOAMU PEUeHUsl CIOJHCEeMHbIX 3a0ay. apugmemudecKkull, areedpaudeckuii, nepeoop
BAPUAHMOB, 2eOMEMPULECKUL, ePApudecKull, NPUMEHAMb UX 8 HOBbIX N0 CPABHEHUIO C U3VHUEHHbIMU CUMYAYUSIX.

B noBce1HeBHOM KMU3HU U NIPH U3YYE€HHUHU APYTUX MPEIMETOB:

® guldenamb NpuU peuleHuU 3a0ad XapaKmepucmuku paccmampusaemol 8 3aoave Cumyayuu, OmaudHble om peaibHblX
(me, om KOMOPbIX AOCMPALUPOBAIUCYH), KOHCIMPYUPOBAMb HOBble CUMYAYUU C YUEMOM IMUX XAPAKMEPUCMUK, 8 YaACMHOCMU,
npu peweruy 3a0a4 Ha KOHYeHmpayuu, y4umoléams niOMHOCHb 8eUjecmed;



® pewamsv U KOHCMPYUPOBAMb 3A0a4U HA OCHOBE PACCMOMPEHUs PealbHbIX CUMYayull, 8 KOmopulx He mpedyemcs
MOYHDBIL BLIYUCTUMEILHBLU Pe3YIbmam;
® pewams 3a0a4u Ha 0BUdICEHUE NO PeKe, PACCMAMPUBASL PA3HbIE CUCTEMbL OMCYemd
CTaTuCTHKA M TeOPHUSsI BEPOSITHOCTEM
o Onepuposamv NOHAMUAMU: CMOJIOYaMble U KPY208ble OUaAzpamMmbl, madbauybl OAHHbIX, cpeoHee apugmemuyeckoe,
Meouana, Haubonvulee U HauMeHbuiee 3HAYEHUs BblOOPKU, pPA3MAX GblOOPKU, OUCHEepcusi U CMaHOapmHoe OMKIOHEHUe,
CYYAUHAs USMEHYUBOCIb,
uzBnIeKams UHpOpMayuo, npeoCmasieHHyo 8 mabauyax, Ha ouazpammax, epapuxax;,
cocmasnsams mabauysl, CMpouUms OUASPAMMbl U 2pAPuKY Ha OCHOBE OAHHBIX,
onepuposamv NOHAMUAMU. PAKMOPUATL YUCIA, NEPeCMAHO8KU U couemanus, mpey2oavHuk Ilackans;
NPUMEHAMb NPABUIO NPOU3EEOEHUs. NPU PeUuleHUU KOMOUHAMOPHbBIX 3A0ay;
® Onepuposamsv NOHAMUAMU. CYUAUHBLL ONbIM, CAYYAUHBLI 8bIOOD, UCNLIMAHUE, deMEHMAPHOe CYUAliHOe coObimue
(ucxo0), Kraccuueckoe onpedeieHue 8eposmHOCMU CLYYAIHO20 COObIMUSL, ONepayuu Hao CIYHAUHbIMU COOBIMUIMU,
® npedcmasiams UHGOPMAYUIo ¢ HOMOWbIO Kpyeos Jiiiepa,
® pewams 34044l HA BbIYUCTEHUE BEPOSIMHOCMU C NOOCYEMOM KOIUYECMBa 8aPUAHMOE C NOMOUbIO KOMOUHAMOPUKUL.
B noBce1HeBHOM KM3HU M NIPH U3YyYE€HHHU APYTHX NMPEIMETOB:
® u3GIEeKAMb, UHMEPNPEMuUposams U Nnpeodpazosvieams UH@GOpMaAyulo, NPeoOCmAsIeHHyilo 6 mabauyax, Ha
ouazpammax, epapurax, ompaxcarouiyio coUCMea U XapaKxmepucmuku peaibHulX NPOYecco8 U s61eHUlL,
® onpeodenamv CMAMUCMU4ecKue XapaKmepucmuku 6bl00poK O MabIuyam, Ouazpammam, cpapukam, GbINOJHIMb
CpasHeHue 8 3a8UCUMOCMU OM Yelu peleHUs 3a0adu,
® OUYeHUBAMb BEPOSIMHOCTb PEAIbHbIX COOLIMULL U S6NEHULL.
I'eomeTpuueckue purypsi
o Onepuposamv NOHAMUAMU 2EOMEMPULECKUX PUYD;
® U361€KAMb, UHMEPNPEMUPOBAMb U NPEOOPA308bIBATNL UHPOPMAYUIO O 2eOMEMPULECKUX PU2Yypax, npeocmasieHHyIo
, ,Ha wepmegicax,
® npuMeHsmb 2ceomempuyeckue Gakmol 018 peweHus 3a0ad, 8 MOM Hucie, Npeonoadcarouux HeCKOIbKO WA208
peutenus;
® opmynuposams 6 NPOCMENUUX CYHAAX CBOUCMBA U NPUSHAKU DUYD;
®  00Ka3bI8AMb 2EOMEMPUUECKUE YIMBEPHCOCHUS
® glademb CMaHOAPMHOU Klaccugukayuel niockux ueyp (mpey2oibHuKos u Yemovlpexy2oibHUKOs).
B noBce1HeBHOM JKM3HH M TIPH U3yYE€HUH APYTHX MPeIMETOB:



® UCNONBL308AMb CBOUCMBA 2€0OMEMPUYECKUX Queyp O/ peuleHus 3a0ai NPpaKmuyeckoeo Xapakmepa u 3a0ay u3

CMEINHCHbIX aMCI/ﬂ/H’l]ZI/lH

OTHOICHUA
o Onepuposamsv NOHAMUAMU: PABEHCMBO Queyp, pasHvle Queypvl, PABEHCMBO MPeEY2OJbHUKO08, NAPALIeIbHOCb

NPAMbLX, NEPREHOUKYIAPHOCIL NPAMbBIX, Velbl MeHcOy NPAMbIMU, NEPREHOUKVIAP, HAKIOHHASA, NpOoeKyus, noooodue gueyp,
no0oOHble ucypbl, NOOOOHBIE MPEY2OTILHUKU,
® npumensms meopemy Daneca u meopemy o npONOPYUOHATLHBIX OMPE3KAX NPU PeUleHUlU 3a0ay,
® Xapakmepuzoeamv 63aUMHOE PACNONIONCEHUE NPIMOU U OKPYICHOCMU, 08X OKPYIHCHOCMELL.
B noBceHeBHOM KU3HHU M TPH U3YUYEHHHU APYTUX NMPEIMETOB:
® UCNONB308AMb OMHOWEHUS OJI5 peuleHus 3a0ad, B03HUKAIOWUX 8 PEeATIbHOU HCUSHU

N3mepeHusi U BLIYUCIEHUS
o Onepuposamv npedcmasieHusmu o onuxe, niowaou, oovéme kax geruyunamu. Ilpumenamo meopemy Ilugazcopa,
Gpopmynvl naowaou, ob6vEMa npu peuwleHuu MHO20UIA208bIX 3a0a4, 6 KOMOPbIX He 6ce OaHHble NpeoCmaieHvl SIBHO, d
mpebylom 8blYUCTEeHUL, ONepuposams 0Oojee WUPOKUM KOIUUeCM8OM QOpMYL ONUHbI, NIOWAOU, 00BbEMA, BbIYUCIAMD
xapaxmepucmuku KomoOunayuu ueyp (OKpysCcHocmel U MHO20Y20JbHUKOB) BbIYUCTIAMb PACCMOAHUSL Mexcoy Gueypamu,
npUMeHsams mpucoHoMempuieckue oopmynvl 0Jisl 8bIYUCTIEHUL 8 OO0JIee CIIONCHBIX CIYUasiX, NPOBOOUMb BbIYUCIEHUS HA OCHO8E
PABHOBENUKOCIU U PABHOCOCNABIEHHOCMIU,
®  11POBOOUMb NPOCMbLE BLIYUCTCHUS HA 00BEMHBIX MENax;
® gopmynruposamo 3a0ayu HA BblUUCAEHUE OUH, NIowadel U 00bEM0o8 U peulams ux. B codepocanuu ecmv ewé u
meopema CUHyco8 u Kocunycos. Jlubo mam yopams . 1ubo 30eco 00basumo
B noBce1HeBHOM KM3HU M NIPH U3YyYE€HHHU JPYTHX NMPEIMETOB:
®  1POBOOUMD BbIYUCTICHUS HA MECIHOCU,
® npuMeHsImb POpMYIbl NPU BbIYUCTIEHUAX 8 CMENCHBIX YUeOHbIX NPeOMemax, 8 OKpyicarowell 0elucmeumenbHoCmu
I'eomeTpuyeckue mocTpoeHust
o 306padccams ceomempuyeckue puypvl N0 meKcmos8omy U CUMBOJbHOMY ONUCAHUIO,
® C8000OHO ONEPUPOBAMb YEPMENCHBIMU UHCMPYMEHMAMU 8 HECTONCHBIX CIYUAsX,
®  GLINOJHAMb NOCMPOEHUS MPEY20IbHUKOS, NPUMEHIMb OMOeIbHble Memoobl NOCMPOCHUU YUPKYIeM U TUHEUKOU U

npPoBOOUMb NPOCMeliuiue UCCIe008AHUS YUCIA PeUleHUl;
® uzoOpaxcamv munogvie MNIOCKUue @ueypvl U 00beMHble meld ¢ HOMOWbIO NPOCMEUUUX KOMIbIOMEPHBIX

UHCIMPYMEHMOG.
B noBcegHeBHOM KU3HU M NIPU U3YYEHHH APYTUX NPEAMETOB:
®  GLINOIHAMb NPOCMeluIUe NOCMPOEHUs HA MECIMHOCMU, HEODX00UMbLE 8 PEATbHOU HCUSHU,



® OYeHUBAMb PA3MEPLI PEalbHbIX 0O0BLEKMO8 OKPYIHCAIOULe20 MUPA
IIpeoGpa3zoBanust
o Onepuposamsv noHsmMueM OBUNCEHUS U NPeodpa3’08anusi nooodus, 6lademv NPUEMamu noCmpoeHus @ueyp c
UCNONIb308AHUEM 0BUNCEHU U NPeoOPaA308aHULlL NOOOOUsl, NPUMEHAMb NOJIYYEHHble SHAHUS U ONbIM NOCMPOEHUL 8 CMEHCHBIX
npeomemax u 6 peaibHblX CUMYAYUsIX OKPYHCAIoue20 Mupa,
® cmpoums Queypy, NOOOOHYI0 OAHHOU, NOJIL30BAMBCS CBOUCMBAMU NOO0OUSL 011 0OOCHOBAHUS CBOUCME huyp;
® NPUMEHAMb CBOUCMBA O8UNCEHUL OJisl NPOBEOeHUsI NPOCMEUUUX 0OO0CHOBAHUL CBOUCME Puyp.
B noBceqHeBHOM KM3HU M NIPU U3yYeHHUHU APYTHUX NPeIMETOB:
® NPUMEHAMb CEOUCMBA OBUNCEHUL U NPUMEHAMb NOO0OUe 011 HOCIMPOEHUL U 8bIYUCTIeHUL
BekTopbl M KOOPAMHATHI HA MJIOCKOCTH
e Onepuposams NOHAMUAMU BEKMOD, CYMMA, PAZHOCMb 8EKMOPOS, NPOU3ee0eHue eKmopa Ha 4YUcio, Y20l MexHcoy
8EKMOPAMU, CKATISIPHOE NPOU38edeHUe 8eKMopo8, KOOPOUHAMbL HA NAOCKOCMU, KOOPOUHAMbL 6eKMOPA,
®  GLINOJHAMb OCUCMBUS HAO GEKMOPAMU (CNOMCEHUe, BblYUMAHUe, YMHOMNCEHUE HA YUCTO), 8bIYUCTAMb CKAISAPHOE
npoussedeHue, onpeoenims 8 NPOCMEUUX CAYYasx Yol MeHcOy BeKmopamu, BbINOJHAMb PA3l0dCeHUe 6eKmopa Ha
cocmasngowue, NPUMeHams NOJYYeHHble 3HAHUA 6 (u3uKe, Noab308amvCs QOPMYIOU BbIYUCIEHUS PACCMOSHUSL MeHCO)y
MOYKAMU NO U3BECMHBIM KOOPOUHAMAM, UCNONIb308AMb YPAGHEHUs pueyp OISl peueHus 3a0ay;
® NPUMEHAMb BEKMOPbL U KOOPOUHAMDBL OJIsL PeULeHUsl 2e0MeMPUYECKUX 3a0ad HA 8blYUCTeHUe ONIUH, Y2l08.
B noBce1HeBHOM KM3HU M NIPH U3yYE€HHHU APYTHX NMPEIMETOB:
® UCNONBL308AMb NOHAMUSL 8EKMOPO8 U KOOPOUHAM OJis peuleHus 3a0ay no gusuxe, ceozpaguu u opyeum y4yeoHvim
npeomemam
Hcropust MaTeMaTUKHU
o Xapaxmepuzosamu 6K1A0 8bI0AIOWUXC MAMEMAMUKOE 8 PA38UMUE MAMEMAMUKY U UHBIX HAYYHBIX 00aacmel;
® NOHUMAMb PONb MameMamury 6 passumuu Poccuu
MeToabl MaTeMaTHUKH
o Ucnonwv3ys uzyueHHvle Memoowl, NpoBoOUmMb 00KA3aMmeNbCMeE0, GbINOIHAMb ONPOBEPIHCEHUE;
® Buioupambs uzyyeHHble Memoovl U UX KOMOUHAYUU O/ peueHus MamemMamudyeckux 3a0auy,
® UCNONBL308AMb MaAmMeMamuyecKue 3HAHUs 0l ONUCAHUSL 3aKOHOMEPHOCMell 8 OKpyicaloueli 0eticmeumenrbHOCmu U
npoOU3Be0eHUSAX UCKYCCMBA,
® NpUMEHAMb NpoCmeuiue npoecpamMmuble Cpeocmea U 2J1eKMpPOHHO-KOMMYHUKAYUOHHbIE CUCMEMbl NPU peuleHuu
mMamemamuyeckux 3a0ay.



COAEPKAHHUE ITPEIMETA «-MATEMATHUKA»

Copnepxanue KypcoB maremaTwku 6-9 kiacca, anreOpsl U reoMeTpun 7—9 Ki1accoB OOBEAMHEHO KaK B MCTOPUYECKH
CJIOXKUBILIMECS JMHUM (YUCIIOBasi, aireOpanyeckasi, reoMeTpuyeckasi, PyHKIIMOHAIbHAS U Jp.), TaK U B OTHOCUTEIHLHO HOBBIE
(cTroxacTuueckas JUHUS, «peanbHas MaTeMaTuka»). OTAenbHO NPeCTaBICHBI IMHUS CIOKETHBIX 33/1a4, UCTOPUYECKAsl JIMHUA.

DJIeMEHThI TEOPUH MHOKECTB M MATEMATHYECKOM JIOTHKHU

Cornacio ®I'OC ocHoBHOro o0ImIero oOpa3oBaHUs B Kypc MaTeMaTUKH BBeACH pasznen «Jloruka», KOTOpbId He
MpenoaraeT AOMOIHUTEIbHBIX YaCOB Ha U3YYCHUU U BCTPAUBACTCS B PA3IMYHBIC TEMbI KYpCOB MaTEMATUKU U UHPOPMATUKHU U
MpeIBapseTCsl O3HAKOMIICHUEM C 3JIEMEHTAMU TEOPUH MHOKECTB.

MHo:xecTBa M OTHOLLICHUSI MEXKIYy HUMHU

MHOXeCTBO, Xapakmepucmuieckoe C8OUCMBO MHOMCECMBd, SJIEMEHT MHOXKECTBA, MNycmoe, KOHeuHoe, OeCKOHeuHOoe
muoocecmaso. IlonmHO)kecTBO. OTHOIICHHE TPUHAJICKHOCTH, BKIIFOUCHUS, PABEHCTBA. JJIEMEHTHI MHOXKECTBA, CIIOCOOBI 3a/IaHUs
MHOYECTB, pACNO3HABAHUE NOOMHOICECE U INeMEHNMO8 NOOMHONCECME C UCNOIb30BAHUEM KPY208 Diiiepa.

Onepauuu HAX MHOKeCTBAMM

[lepeceuenre u 0ObEIUHEHUE MHOXKECTB. PasHocmb MHOJCeCms, 0OnoHeHue MHoxcecmea, Mnmepnpemayus onepayuii
HAO MHOMCECMBAMU C NOMOWbIO KpY2o8 Jiliepa.

DJIeMEeHTbI JIOTUKH

Onpenenenue. YTBepkaeHUA. AKCHOMBI U TeopeMbl. JlokazaTenbcTBO. [loka3zarenbCcTBO OT MNpPOTHUBHOro. Teopema,
oOpatHas nanHoi. [Ipumep u KOHTpIIpUMED.

Bricka3biBaHus

N cTUHHOCTh M JIOKHOCTh BBICKa3bIBaHUA. CrodicHble U npocmoule 8bickazviéanus. Onepayuu HAO BblCKA3bIGAHUAMU C
UCNONIL308AHUEM JIOSUYECKUX CEA30K. U, UTU, He. Y ClI06Hble 8bICKA3bI8AHUSL (UMNIUKAYUL).

Coaep:xanue Kypca MaTeMaTHKU B 6 Kki1acce

HartypajbHble YHuC/JIa U HYJIb

HartypasbHblil psix YuceJ U ero CBOMCTBA

HartypansHoe 4nciio, MHOKECTBO HATypajbHBIX YHCEN M €r0 CBOMCTBA, M300paK€HHWE HATYypaJIbHBIX YHMCET TOYKAMH Ha
YUCIIOBOU NpsiMou. VIcnionb30BaHKe CBOMCTB HATYPAJIBHBIX YHUCEN PU PELIEHNUN 3a]1a4.

3anuch M YTeHHEe HATYPAJIbHBIX YHCE

Pazmuune mexay nmdpoit u uncnom. [lo3urmonnast 3anmuch HaTypaaIbHOTO YKCIIa, TOMECTHOE 3HAYCHHUE IU(PPHI, pa3psiibl U
KJIACChI, COOTHOIIEHHUE MEXY ABYMsI COCEJHUMU Pa3PSIAHBIMU €IMHULIAMU, YTEHHUE U 3aIIUCh HATYPAJIbHBIX YUCEIL.

OxpyrJieHue HATYPAJbHBIX YUCEJI

HeobxoaumocTts okpyrienus. [IpaBuio okpyrieHus: HaTypaabHBIX YHCEIL.



CpaBHeHUe HATYPaJIbHBIX YHCeJ, CPaBHeHHe ¢ YucaoMm 0

[TonsiTHe O CpaBHEHWW YHCEI, CpaBHEHUE HATYPAJIBHBIX YHUCEN NIPYr C APYrOM M C HYJIEM, MaTeMaThdecKas 3aIuch
CpaBHEHUH, CIOCOOBI CPAaBHEHUS YUCEN.

JeiicTBHUSA ¢ HATYPAJIbHBIMHU YU CJIAMHA

CrnoxxeHre U BbIYMTAHUE, KOMIIOHEHTHI CJIIOEHUSI U BBIYMTAHMS, CBA3b MEXKIY HUMH, HAXOXKJEHHUE CYMMbl U Pa3HOCTH,
U3MEHEHHE CYMMBI U pa3HOCTU MPU U3MEHEHUH KOMIIOHEHTOB CJIOKEHUS U BHIYUTAHUS.

YMHOXEHHUE U JeJIeHHEe, KOMIIOHEHThl YMHOXEHUS U JEJICHHUS, CBSI3b MEXy HUMHU, YMHOXKCHHE U CII0OKEHHE B CTOJIOUK,
JICJICHHE YTOJIKOM, IIPOBEpKa pe3ysIbTaTa ¢ MOMOIIBIO MPUKUJIKK U OOPaTHOTO JEHCTBUS.

[lepemecTuTeNbHBIA W COYETATENBHBIA 3aKOHBI CIIOKCHHS W YMHOXCHHS, PACTPEICTUTEIbHBIA 3aKOH yMHOXKCHUS
OTHOCHUTEINILHO CIIOKEHUS, 000CHO8AHUE Al2OPUMMO8E BbINOJIHEHUS APUPMEMUIecKUx Oetcmeull.

CreneHb ¢ HATYPAJIbHBIM MOKA3aTe1eM

3anuch 4yucia B BUAC CYMMBI Pa3psSAHBIX CIAracMbIX, MOPSIOK BBITIOJHEHUS JCUCTBUN B BBIPAKCHUAX, COACPIKAIIUX
CTETICHb, BRIYUCIICHNE 3HAYCHNUN BBIPAKCHHM, COACPIKAIITNX CTCTICHD.

YucsioBble BHIPAKEHHS

UucoBoe BhIpaKEHUE U €r0 3HAYCHUE, TTOPSJIOK BBHITOJHEHUS IEHCTBHI.

lejieHHne ¢ 0cTATKOM

Jlenenure ¢ OCTaTKOM Ha MHOXKECTBE HATYpaJIbHBIX YHCEI, ceolicmea oOelenusi ¢ ocmamkom. [IpakTuueckue 3agadyu Ha
JICJICHUE C OCTaTKOM.

CBoiicTBa M NIPU3HAKHU A€JIMMOCTH

CBOICTBO IEIMMOCTHA CYMMBI (pa3HocTH) Ha yucio. [Ipusnaku nenumoctu Ha 2, 3, 5, 9, 10. Ilpusnaku oenumocmu Ha 4, 6,
8, 11. Jlokazamenbcmeo npusHakos oeaumocmu. Pelenne npakTuuecKux 3a/1ad ¢ IpUMEHEHHEM MPU3HAKOB JEITUMOCTH.

Pa3jioxkeHue 4ync/ia Ha MPOCTbIe MHOKUTEH

[TpocTeie U cocTaBHBIE YUCIIA, peuiemo Ipamocgena.

PasnosxeHne HaTypaabHOTO YHCIa HA MHOXKUTENH, Pa3IoKeHNE HAa IPOCThIe MHOXKUTENU. Koauuecmeo denumenetl uucia,
ANCOPUMM PAZTIONCEHUSL YUCAA HA NPOCMble MHONICUMENU, OCHOBHASL MeopeMa apughmemuxu.

AuredpanvyecKue BbIPpAKEHUA

Hcnonp3oBanne OYKB IS OOO3HAYCHHS YHCEJI, BBIUYMCICHUEC 3HAYCHUS aNreOpamuecKoro BBIPAXKCHUS, MPUMCHCHHC
anreOpandecKuX BHIPAKCHUH JIJIs 3aIMCH CBOWCTB apu(PMETHUECKUX JIEHCTBUIA, TpeoOpa30BaHue aareOpanvdecKuX BhIPAKEHUH.

Jeaurenu U KpaTHbie

Jlenutenb U €ro CBOMCTBA, OOIIHI ICTUTENh ABYX OoJiee Yrcell, HanOOoIbINK 00N IeIUTENb, B3AUMHO MPOCTHIC YHCIA,
HaxOXJeHue HambombIIero odmiero aenurens. KpaTHoe U ero cBoicTBa, o0Iee KpaTHOe ABYX U Oojiee uncesl, HauMEHbIIee
o011ee KpaTHOE, CITOCOOBI HAXOXKICHHSI HAMMEHBITIETO OOIIEro KPaTHOTO.

J{poou



OO0ObIKHOBEHHbBIE IPOOH

Jons, gacTh, npoOHOE umciio, npolb. JIpoOHOEe Ynciao Kak pe3ynbTar aeieHus. [IpaBuibHBIC W HEMpaBUIIbHBIE POOH,
CMelllaHHas ApoOb (CMEIIaHHOE YUCIIO).

3anuch HATypaJIbHOTO 4YHCJIa B BUJE JpoOU C 3aJaHHBIM 3HAMEHaTeleM, IpeoO0pa3oBaHWE CMEIIAHHOW ApoOu B
HEIPaBWIbHYIO Ip0o0b U HA0OOPOT.

[TpuBenenue apodeit k oOeMy 3HameHaTeno. CpaBHEHHE OOBIKHOBEHHBIX APOOEH.

CrnoxeHue U BbIYUTaHUE OOBIKHOBEHHBIX Jpo0ei. Y MHOKEHUE U JIeIeHHEe OOBIKHOBEHHBIX APOOEH.

Apudmernueckue TeUCTBHS CO CMEIIAaHHBIMU IPOOSIMH.

ApudmeTrnueckue JeHCTBHUS ¢ JPOOHBIMU YHUCTAMH.

Cnocobbl payuonanuzayuu 8bIYUCIEHUL U UX NPUMEHEHUEe NPU 8bINOJIHEHUU OeUCEU.

JecAaTu4HbIE IPOOH

[lenas u apoOHas yacTu aecaTuyHOl npodu. I[IpeoOpazoBaHue NMECATHUYHBIX ApoOEH B OOBIKHOBEHHBIE. CpaBHEHHE
JEeCATUYHBIX JIpoOei. ClIoKeHNEe U BBIYUTAHUE JIECATUYHBIX ApoOeil. OKpyrieHne AeCITUYHBIX ApoOeil. YMHOXKEHUE U JeJICHNE
NECATUYHBIX Tpo0ei. [lpeobpazosarnue 0bbikHOGeHHbIX Opobeli 8 decsimuutble Opoou. Koneunvie u beckoHeunvle 0ecsimudHbvle
opoou.

OTHoOLIEHHE IBYX YK Ce

Macmtab Ha mnane u kapre. [Iponopiuu. CBoiicTBa nmponopiuid, TpUMEHEHUE TPOMOPIMI U OTHOIICHUM MpU PEIICHUU
3ajad.

Cpennee apudmMeTudeckoe quce

Cpennee apudmernyeckoe AByX uucen. M3o0paxeHue cpenHero apuMeTudeckoro JBYX UMCET Ha YHUCIOBOM MPSMOIL.
Pemenue npakTudeckux 3ajad ¢ IpUMEHEHUEM cpeHero apupmerndeckoro. Cpedree apugpmemuueckoe HeCKOIbKUX YUCEI.

IIpoueHTsI

[Tonarue mporieHTa. BhruncieHne MpoOIEHTOB OT YMCJIAa U YWCIA MO M3BECTHOMY MPOIICHTY, BBIPA)KEHHUE OTHOIICHUS B
MpOLIEHTaX. PeneHne HecIoKHbIX MPAKTUYECKUX 33a4 C TPOLIEHTAMH.

Juarpammabl

CronbuaTeie ¥ KpyroBble Auarpammsl. M3Bneuenue uHbopmalvu U3 guarpamm. HM3zobpasicenue ouazpamm no 4ucio8bim
OAHHBIM.

PanuoHaJbHBIE YHCJIA

IHonoxuTeNbHBIE H OTPUIIATEIbHBIE YHCIA

N300pakenne 4ucen Ha YUCIOBOM (KoopauHAaTHOW) mpsimMoil. CpaBHeHue uucen. Monynb 4Hclia, T€OMETpUYECKas
MHTEpIpeTanus Moaysst yucia. JleicTBUs ¢ MOJ0KUTEIbHBIMU U OTPUIIATEIbHBIMU YUCIaMU. MHOXKECTBO LEIbIX YHCEIL.

Ilonsitue 0 panMoHAJBLHOM umMcie. [lepsuunoe npeocmagnenue 0 MHONCECMEE DAYUOHATbHBIX yucen. JIeHcTBUs ¢
palMOHAIBHBIMH YHCIIAMH.



PenieHue TeKCTOBBIX 3aja4

EnuHuubl W3MepeHMid: [JIMHBI, TUIOMAAN, 00BEMA, MAcChl, BPEMEHHU, CKOPOCTH. 3aBUCHUMOCTH MEXKIY CIWHUIIAMH
U3MEPEHUS KaXI0N BEJIMYMHBI. 3aBUCUMOCTH MEK]ly BEIMUMHAMU: CKOPOCTh, BPEMS, PACCTOSHUE; MPOU3BOAUTENBHOCTD, BPEMSI,
paboTa; 1eHa, KOJIUYEeCTBO, CTOMMOCTb.

3ajaum Ha Bce apuMeTHUECKHE T CTBUS

Pemenne TekCTOBBIX 3aaau apupMeTHdecKuM crocoboM. Mcrmonb3oBaHue TabMUIl, CXEM, YEPTEKEH, APYrux CpeAcTB
NPEACTABICHUS TaHHBIX IIPU PEIICHUU 3a1a4u.

3amayu HA IBUKeHHE, PA00Ty M MOKYNKH

Pelienrie HECIOXKHBIX 3a/1a4 Ha JIBUKEHUE B MPOTHUBOIOJIOKHBIX HAMPaBICHUSX, B OJJHOM HaNpaBJICHUU, ABUKEHUE IO
peKe 10 TEYCHUIO U TPOTUB TeueHus. Pemenre 3agau Ha cOBMeCTHYIO paboTy. [IpuMenenue npoOeit mpu pemeHun 3aaay.

3amavyu HA YACTH, 10JIU, POLEHTHI

Pemenue 3a1a4 Ha HAX0XK/I€HHE YaCTH YUCJIA W YKCIIA M0 €ro yacTu. Pemienne 3aiay Ha mpoueHTsl U Joau. [lpuMmenenue
IIPONIOPLIMM MPH PEIICHUH 3a1a4.

Jloruueckue 3a1a4u

Pemienne HECIOKHBIX JJOTUYECKUX 3a7ad. PeuieHue 1ocuyeckux 3a0ai ¢ nomMowbto epagos, maoauy.

OcHOBHBIE METO/IbI pellleHNsl TEKCTOBBIX 3a/1a4: apu(MEeTUUECKU, mepedop BapuaHTOB.

Harasanas reomerpus

durypsl B okpyxaroriem mupe. Harmsanele npenacraBieHuss o ¢urypax Ha IUIOCKOCTH: MpsiMas, OTPE30K, JIyd, YTroJl,
JoMaHasi, MHOTOYTOJbHUK, OKpPYXHOCTb, Kpyr. UYeThIpeXyrojlbHUK, TMPSMOYTOJIbHHUK, KBajpar. TpeyroiabHUK, 6udvl
mpey2onvHukos. llpasunvhvie mHoz2oy2onvHuku. V1300pakeHne OCHOBHBIX I'€OMETPUYECKUX (QUryp. Bzaumuoe pacnonodcenue
08YX NPAMbBIX, O08YX OKDYHCHOCMElU, NPAMOU U OKpyxcHocmu. JIJiMHA OTpe3Ka, JOMaHOW. ENWHUIIBI U3MEpeHHs [JIUHBI.
ITocTpoenue orpeska 3agaHHOM JuHBL. Bunel yrmos. ['pagycnas mepa yrima. M3mepeHue m mocTpoeHHE YIJIOB C MOMOIIBIO
TpaHCIIOPTHUPA.

[Tepumerp MHOroyronbpHuka. [loHsThe miomaau GUrypsl; eIUHULBI U3MEpeHus Iomaau. [lmomans npsiMoyroibHUKa,
kBajapara. [IpubnmxenHoe uzMepeHue miomaau Gpuryp Ha kieryatoit Oymare. Pasnosenuxue guzypeoi.

Harnsaueie mpeacTaBieHus O NMPOCTPAHCTBEHHBIX (urypax: KyO, mapajuiesienunes), mpusMa, nupamuaa, map, cdepa,
KOHYC, UUIuHAp. M300paxkenne npocTpaHCTBEHHBIX QUryp. [lpumepst ceuenuii. Mhoeoepannuxu. Ilpagunbrvie MHO202DAHHUKU.
[Tpumepsl pa3BepTOK MHOTOTPAaHHUKOB, IIMJIMHAPA U KOHYCA.

[Tonsitue o0veMa; equHUIB 00beMa. OObEeM MPSAMOYTOJIBHOTO MapasuieNenumesna, Kyoa.

[Tonsitue o paBenctse guryp. LlenTpanpHas, oceBas u 3epkaibHas cuMmMmeTpun. N300pakeHre CHMMETPUYHBIX (UTyp.

Pemenue nmpakTHYECKUX 3a7a4 ¢ MPUMEHEHHUEM MPOCTEUIIINX CBOUCTB UTYP.




HcTopusi MaTeMaTHKH

Iosenenue yugp, o6yke, uepoznugos 6 npoyecce cuéma u pacnpedenenusi npooykmos na /lpesnem Bnuscnem Bocmoxe.
Cesa3v ¢ Heonumuueckot pegonioyuetl.

Poorcoenue wecmuoecamepuunoi cucmemol cyucienus. Ilossnenue oecamuyHot 3anucu yucel.

Poorcoenue u pazeumue apugpmemuxu namypanvroix yucenr. HOK, HO/[, npocmule uucna. Peuwiemo Spamocgena.

Tosenenue nyna u ompuyamenbHulx yucen 8 mamemamuxe opesnocmu. Ponv [uogpanma. Ilouemy (—1)(—1) =+17?

Ipobu 6 Basunone, Ecunme, Pume. Omkpovimue decsimuunvix opodeu. CmapuHnuvle cucmemul mep. lecamuunvle Opoou u
mempuueckas cucmema mep. JI. Maznuyxuii.

Conepskanue Kypca MmaTeMaTHKH B 7-9 Kiaccax

AJaredpa

Yucaa

PanuonajabHbIE 4KcJIa

MHOX€eCTBO palMOHAIBHBIX uYHncesl. CpaBHEHHE palUMOHAIbHBIX 4Hced. JleCTBUS C paluOHAJIbHBIMU YHCIIAMMU.
IIpedocmasnenue payuoHanbHo20 YUCIA 0ecCAMU4HOL OpoodbIO.

HppauunoHanbHbie Yucia

[lonsiTue wmppauvoHadbHOrO 4yMcia. Pacrno3HaBaHue HppalMOHANBHBIX uuced. llpumepbl Aoka3zaTenbCTB B anredpe.
HpparmoHansHOCTh uncia 2 . [lpumenenne B reomerpunt. Cpasneniue uppayuonanshuix yucen. Muoxcecmso OelicmeumensHbix
yucei.

To:xkpecTBeHHBbIC IPEOOpa3oBaHus

YucaoBbie 1 OyKBEHHbIE BbIPAKEHUSA

BripaxkeHne ¢ nepemMeHHON. 3HaueHue BbipakeHus1. [loacTaHOBKa BhIpaKEHUI BMECTO IEPEMEHHBIX.

esble BbIpameHUst

Crenenb C HaTypaJgbHBIM TIOKazateneM u e€ cBoicTBa. [IpeoOpa3oBaHMsl BBIPAKEHUI, COJEP)KAIUX CTENEHU C
HaTypaJbHbIM MTOKa3aTEJIEM.

OpHowieH, MHOTOWIEeH. J[efCTBUS C ONHOYIEHAMH M MHOTOYWIEHAMH (CJIOKEHUE, BBIYUTAHHE, YMHOKEHHUE). DOpMYIIbI
COKpALIEHHOTO YMHOKEHHMS: Pa3HOCTh KBAJpaTOB, KBAJApPaT CyMMbl M Pa3HOCTU. Pa3iokeHME MHOTrOYJIEHa Ha MHOXXHUTENH:
BBIHECEHUE OOILEr0 MHOXHUTENS 32 CKOOKH, 2pynnuposxka, npumeHeHue hopmyn COKpawjénHo2o ymuodiceHus. Keaopammuii
MPEXUIeH, pa3nodcenHue Keaopamuo2o mpexuiena Ha MHOMICUMEnu.

/{po0HO-panuoHa/IbHbIE BHIPAKEHUSA

Crenenp ¢ 1enbIM mnokazareneM. [IpeoOpazoBanue ApoOHO-TMHENHBIX BBIPAXKEHUMN: CIOXKEHUE, YMHOXXEHHUE, JEICHHE.
Aneebpauueckas Opodwv. [lonycmumvie 3HAueHUs NepeMeHHbIX 6 OpOOHO-payuoHarvbHblx evipadxceHusax. Cokpawenue



aneebpauveckux Opobdeu. Illpusedenue ancebpauueckux opobeti Kk obwemy 3HaMeHamenio. [leticmeus ¢ aneeopaudecKumu
OpobaAMuU. ClodCeHUe, blUUmanue, YMHoOJMCeHue, OelleHue, 6036e0eHUe 8 CIeneHtb.

IIpeobpazosanue svipasicenuti, cooeprHcaujux 3HaxK MoOyis.

KBaaparTHbie KOpHH

ApudmMernueckuil kBaapaTHblil KopeHb. [IpeoOpa3zoBaHue BhIpaXKeHUM, COAepKalIUX KBaJpaTHbIE KOPHHU: YMHOXKEHHUE,
JIeJICHNE, BBIHECEHNE MHOKHUTEIIS U3-TI0]1 3HaKa KOPHSI, BHeCeHUue MHO*CUmMEsl N0 3HAK KOPHSL.

YpaBHeHHMS U HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHCTBO. CBOICTBA YUCIIOBBIX PABEHCTB. PaBEHCTBO C MEPEMEHHOM.

YpaBHeHust

[lonsiTue ypaBHEHHsI M KOpHsS YypaBHEHHUs. [Ipedcmaenenue o pagnocunvHocmu ypasHenui. Obaacmv onpeoenenus
VpasHeHus (001acmsb OONYCMUMbBIX 3HAYEHUL NEPEMEHHOLL).

JIuHeiiHOe ypaBHeHME U €r0 KOPHU

Pemienne nuHEWHBIX ypaBHEHUU. Jluneunoe ypaenenue c napamempom. Konuuecmeo kopueu JMuUHEUHO20 YPAGHEHUS.
Pewienue nunetinvix ypasnenuti ¢ napamempom.

KBagpaTHoe ypaBHeHNe U er0 KOPHU

KBagpaTtHbie ypaBHeHus. HenosHble KBaipaTHbIE YpaBHEHUS. JJUCKPUMUHAHT KBaApaTHOTO ypaBHeHUs1. DopMyna KopHei
KBaJpaTHOTO ypaBHeHUs. Teopema Buema. Teopema, obpamnas meopeme Buema. Pemenue KBaJpaTHBIX YpPaBHEHMIA:
UCIOJIb30BaHuE (DOpPMyIbI ISl HAXOXKAEHUS KOpHEH, epaguueckuii mMemoo peuileHus, pasilodceHue Ha MHOdCumenu, noobop
KOpHeU C UCnONb308aHuem meopemovl Buema. Konuuecmeo kopuell K8aopamHo20 YpAaGHEHUs 6 3ABUCUMOCIU OM €20
ouckpumunanma. buxeaopammuvie ypasnenus. Ypasnenus, ceooumvie K auHelHbIM U KeaopamuwviM. Keaopamuvie ypasnenus c
napamempom.

/{po0HO-panuoOHA/IbHBIC YPABHCHUA

Pemienne npocteimmx 1poOHO-TUHEUHBIX YpaBHEHUN. Pewenue OpooHO-payuoHaibHbiX YpasHeHUII.

Memoovl peuienus ypagHenuii: Memoovl PABHOCUILHLIX NPeoOpa308aHuUli, Memoo 3aMeHbl NepemMeHHOU, 2paguuecKkuil
memoo. Hcnonvzosanue ceolicma QyHKYuil npu peueHuy ypasHeHu.

IIpocmeiiwue uppayuonanvhvie ypasuenus euoa |/ f (x)=a, f(x)=,/g(x).

Vpaenenus suoa x" =a.Ypasuenus 6 yeavix uuciax.

Cucrembl ypaBHeHUH

VYpaBHeHue ¢ JByMsi IepeMeHHbIMU. JIMHeHOe ypaBHEHUE C ABYyMs NEpeMeHHBIMU. [Ipsamasn kak epaghuyeckas
unmepnpemayus IUHeUHo020 YPAGHEHUsl C 08YMS NePeMEeHHbIMU.

IToHsTHe cucTeMbl ypaBHEHUN. PellieHne cucteMbl ypaBHEHUN.



MeTobI pelieHns: CUCTEM JIMHEHHBIX YPAaBHEHUH C IBYyMSI IEPEMEHHBIMU: 2paduueckutl Memoo, Memoo CIOHCEeHUsl, METO]T
MOJICTAaHOBKH.

Cucmemul TUHEUHBIX YPAGHEHUL C NAPAMEMPOM.

HepaBencrBa

Uucnosbie HepaBeHcTBAa. CBOICTBAa YHCIIOBBIX HEpaBeHCTB. [IpoBepka CHpaBeaIMBOCTH HEPABEHCTB MPU 3aJaHHBIX
3HAYEHUSX NTEPEMEHHBIX.

HepaBenctBo ¢ mepemenHoi. Ctporue M HecTporue HepaBeHCTBA. (Oonacmb onpedenenusi HepagenHcmea (obaacmoe
O00NYCMUMbIX 3HAYEeHUL NePeMEeHHO).

Pemenre TMHENHBIX HEPABEHCTB.

Keaopamnoe mepasencmeo u eco pewienusi. Peuienue K8aOpamHulX HEpABEHCMS. UCNONIb308AHUE CEOUCME U epagura
K8aOpamuyHoU (QyHKYuu, Memoo UHmMepeanios. 3anuce peueHus Keaopamuo2o HepaseHcmad.

Pewenue yenvix u opoono-payuonanbHvlx HEpageHcme Memooom UHMepP8anos.

Cucrembl HepaBeHCTB

CucteMbl HEPABEHCTB C OJHOW IIEPEMEHHOW. PemieHne cucTeEM HEPAaBEHCTB C OOHOM NEPEMEHHOM: JIMHEHHBIX,
keaopamuwsix. U300paskeHne perieHusi CACTEMbl HEPABEHCTB Ha YMCJIOBOU MPSMOM. 3aluch PEIICHHUS] CUCTEMbI HEPABEHCTB.

DOyHKIUHA

IHonsaTHe PpyHKUMM

JlexapToBBl KOOPAMHATHI Ha IUIOCKOCTU. DOpMHUpOBAHUE NPENCTABICHUNA O METANpeIMETHOM MOHITHH «KOOPJMHATHD.
CriocoObl 3aaHust GYHKIUMN: aHATUTUYECKHH, Tpaduueckuit, Tabnmuunbiii. ['paduk ¢pynknuu. [Ipumepsl GyHKIMI, MOITydaeMbIX
B TIPOIIECCE KCCIICOBAHUS PA3IMYHBIX PEANbHBIX MPOILIECCOB M pElIeHHs 3anad. 3HaueHwe (yHKuuu B Touke. CBoMCTBa
GyHKIUil: 00iacTh OINpeneneHusl, MHOXKECTBO 3HAUECHUM, HYJIHM, MPOMEXYTKH 3HAKOIOCTOSHCTBA, YE€MHOCMb/HEUEMHOCb,
MPOMEXKYTKH BO3pacTaHMsI U yObIBaHUS, HanOOJbIIIee U HaUMEHbIIee 3HaueHus. MccnenoBanne QyHKIUH 1o e€ rpaduky.

Ilpeocmasnenue 06 acumnmomax.

Henpepuvignocms pynxyuu. Kycouno saoannvie gyHxkyuu.

JIuneiinas ¢pyHkumus

CaoiicTBa 1 rpaduk JuHEeHHON QyHKUIHUU. YTII0BOM Kod(dduireHT npsimMoi. Pacnionoxenue rpaduka TMHEHHONW QyHKIIMN B
3aBUCUMOCTH OT €€ yriioBoro koddduimenta u cBoOOAHOTO ujieHa. Haxoowcoenue xo3g@uyuenmos NUHEtHOU @QYHKYuu no
3A0aHHBIM YCI0BUAM: NPOXOHCOEHUE NPAMOU depe3 08e MOUKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOAHCOeHUe NPAMOU uepe3
OAHHYI0 MOYKY U NAPAJLIEIbHOU OAHHOU NPSIMOIL.

KBaaparuynas pyHkuus

CpoiicTBa u rpaduk kBagpatuuHoi QyHKIuuU (mapabdona). Ilocmpoenue epagurxa keaopamuyHol QYHKYuUU no MouKAM.
Haxoxnenue Hynel KBaapaTHUHOW (YHKIUU, MHOMCECMEA 3HAYEHUL, NPOMEN’CYMKO8 3HAKONOCMOAHCMBA, NPOMENCYMKO8
MOHOMOHHOCMU.



OOpaTHasi IPONOPUHOHAIBHOCTH

. k
CBoiicTBa QYHKINH Y = K y== ['unepOoua.
X

I'pagpuxku @yukyuir. Illpeobpazosanue ecpagurxa @ynkyuu y= f(x) 011 nocmpoenus epaguxos @Gyukyull 6uoa
y=af (kx+b)+c.

I'pagpuxu Ppynxyuii y:a+ﬁ, y=+x, y=¥x, y=|x.

IMoc/ienoBaTEILHOCTH U MPOTPECCHH

UwucnoBas MOCIENOBaTEILHOCT. [IpUMepbl YHCIIOBBIX MOCIEAOBATEIBHOCTEH. beckoHeuHbIe MOCIIe0BaTEILHOCTH.
ApudmeTrnueckas nmporpeccus u €€ cBoicTBa. I 'eomerpudeckas nporpeccus. Popmyna odwe2o uieHa u cymmsl N nepevix UieHos8
apugmemuueckol u ceomempuyeckoii npoepeccuil. Cxo0auasics eeomMempuyeckas npoepeccusl.

PemieHnue TeKCTOBBIX 3aja4

3amauun Ha Bce apudmMeTHYecKUe NeHCTBUS

Permenne TekcTOBBIX 3amad apudmernyeckuMm crocobom. Vcmonp3oBaHue TaONUIl, CXEM, YEPTEKEH, TPYTHX CpPEICTB
MPEJICTaBICHHS JJAaHHBIX MPU PEIICHUH 3a]1a4H.

3agaun Ha IBMKeHHE, PA00OTy U MOKYNKH

AHanu3 BO3MOXKHBIX CHTYallMid B3aMMHOTO PACIOJIOKCHUS OOBEKTOB IPH WX JIBHKCHHH, COOTHOIICHHS OOBEMOB
BBITNIOJIHSIEMBIX pabOT MPU COBMECTHOM padoTe.

3axa4u HA YACTH, 101U, IPOLEHTHI

Pemenre 3aa4 Ha HAXOXJICHWE YaCTH YMCJIa M YKCIIA 110 €ro 4acTh. PerreHre 3a1a4d Ha IPOIEHTHI B A0JIH. [IpuMeHeHne
MPOIIOPLHUN MPU PEIICHUHN 3a/1a4.

Jloruueckue 3aga4u

Pemenne noruveckux 3anad. Peuierue 102uteckux 3a0au ¢ noMowbto epagos, maoauy.

OcHOBHBIE MeTObI pelleHUsl TEKCTOBBIX 3a71a4: apuPMETHUSCKUN, anreOpandeckuii, mepedop BapuaHToB. [lepsuunvie
npeocmasiieHust 0 Opyaux mMemooax peuenus 3a0ay (ceomempudeckue u epagpuueckue memoovl).

CTaTHCTHKA M TeopHsi BEePOSITHOCTEH

Crarucruka

TabnuuHoe u rpaduyecKoe MPEACTaBICHHE MIaHHBIX, CTOJOYAThIE M KPYroBbie auUarpaMMbl, IpaduKH, NPUMEHEHHE
auarpaMMm U rpaduKOB JIJIS ONKCAHMS 3aBUCHUMOCTEH pealbHBIX BEJIWYMH, M3BJICUCHUE MH(OpMAIMKA U3 TaOJMII, AHarpaMM U
rpadukoB. OnucarebHbIe CTATUCTUUECKHE TTOKA3aTeNId YMCIOBBIX HA0OPOB: cpeliHee apudmeTrnueckoe, mMeduana, Handbosbliee
Y HaMMEHbIIIee 3HaYCHMsI. Mephl pacCEUBaHUs: pa3Max, OUCHepCusl U CManOapmHoe OMKIOHEHUE.

CayyaitHass U3MEHYMBOCTh. VMI3MEHUMBOCTh MpU H3MEpeHUsX. Pewaiowue npasuna. 3axonomepHocmu 6 U3MEHYUBLIX
BEUUUHAX.




Cayuaiinbie cOObITHS

CrnyyaliHple OMBITHI (DKCIIEPUMEHTHI), 3JEMEHTApHBIC CIIy9allHbIe COOBITHUS (WCXOABI). BeposSTHOCTH 3IIeMEHTapHBIX
coObIThil. COOBITHS B CIIy4alHBIX SKCIEPUMEHTAX M OJIarONpUATCTBYIONIME AJIEMEHTapHbIe COObITHS. BEeposSsTHOCTH cilydailHBbIX
coObITii. OmNBITBI € PABHOBO3MOXHBIMHU  3JIEMEHTAPHBIMM  COOBITHSIMU. Kiaccuyeckue BEpOSITHOCTHBIE OMbBITHI  C
UCIIOJIb30BAaHUEM MOHET, KYOUKOB. [Ipedcmasnenue cobvimuti ¢ nomowsbto ouazpamm unepa. [Ipomusononodichvie cobvimus,
o0vedunenue u nepecevenue coovimuu. Ilpasuno cnoxcenus eposmuocmeu. Cnyuainelii 6vi60op. Ilpeocmaenenue
aKcnepumenma 6 6ude oOepesa. Hezasucumvie cobvimus. Ymuoocenue 6eposmHOCMEl — HE3ABUCUMbBIX  COObIMULI.
Ilocnedosamenvuobie nezasucumvle ucnoimanus. IlpeacraBienne 0 HE3aBUCUMBIX COOBITUSIX B )KU3HHU.

Inemenmovl KOMOUHAMOPUKU

Ilpasuno ymuoocenus, nepecmanogxu, axkmopuan yucia. Covemanus u uucio covemanutl. Popmyna 4ucia couvemanuil.
Tpeyeonvrux Ilackansa. Onvimvl ¢ OOALUWUM YUCTIOM PABHOBOSMONCHBIX IIEMEHMAPHBIX cOObImuUl. Buiuucnenue eeposmuocmei 6
ONbIMAX ¢ npuMeHeHuem Komounamopuvix gopmyn. Ucnetmanus bepnynnu. Ycnex u neyoaua. Beposmuocmu cobvimuii 6 cepuu
ucnvimanuu bepuyniu.

Cryuaiinle éenuuunbl

3HakomMcmeo co CHYYAUHbIMU BEIUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKPEMHbIX CAVUAUHbIX Genudud. Pacnpedenenue
seposmuocmetl. Mamemamuueckoe odcuoanue. Ceoticmea mamemamuieckoeo odxcuoanus. [lonamue o 3axone 6OIbUUX HUCE.
Usmepenue eepoamnocmeti. Ilpumenenue 3axkona OONLUWUX UUCET 68 COYUONO2UU, CMPAXOBAHUU, 8 30PABOOXPAHEHUU,
obecneuenuu 6e30NaACHOCMU HACENeHUsL 8 YPE38bILAIHbIX CUMYAYUSIX.

I'eomerpus

I'eomerpuyeckue Gpurypsl

Durypsl B reOMeTPHH M B OKPY:Ka0IIeM MUpe

['eomerpuueckas purypa. PopMUpOBaHUE IPEACTABICHUN O METAPEIMETHOM MOHITHH «(PUTYpay.

Touka, JIUHUS, OTPE30K, MpsMas, Jyd, JOMaHas, IUIOCKOCTb, yroj, OHMCCEKTpHca yria U e€ CBOMCTBA, BHUJIbI YIJIOB,
MHOTOYTOJIbHUKH, KPYT.

OceBast cummeTpusi reomeTpudeckux duryp. LleHTpanbHas CMHMMETPUSI TEOMETPUIECKUX DUTYD.

MHOroyroJibHMKHU

MHOTroyroibHUK, €ro 3J1eMEeHTHI U €ro CBOMCTBA. Pacrno3HaBaHne HEKOTOPBIX MHOTOYTOJIbHUKOB. Bbinykivle U HEBbINYKIble
MHOo20y20bHUKY. [IpaBUIIBHBIE MHOTOYTOJIBHUKHY.

TpeyronsHuku. BwicoTa, menmana, OMCCEKTpHUCa, CPEIHSAS JUHUS TpeyrojbHUKa. PaBHOOEIpEHHBINM TPEYrOJbHUK, €TO0
CBOMCTBA W IIpU3HAKU. PaBHOCTOPOHHMHN TpEyroiabHUK. lIpAMOYronapHBIN, OCTPOYIOJIBHBIM, TYIOYTOJBHBIA TPEYTOJIbHUKH.
Buenrnue yriel TpeyronbHuka. HepaBeHCTBO TpeyroJibHHKA.

UYetsipéxyronsuuku. [lapamnenorpamm, pomO, TPSMOYTOJbHHUK, KBajpar, Tpareuus, paBHOOEApPEHHAs Tparemus.
CBoiicTBa ¥ MPU3HAKYK TapaJlieiorpaMma, pomoa, MpsiMOyroJIbHUKA, KBaipaTa.



OKpy:KHOCTB, KPYT

Wx sneMeHTBHl U CBOMCTBA; LIEHTpPAJbHbIE U BIUCAaHHBbIC Yribl. KacarenbHasi u cexywjas K OKPYKHOCTH, UX CBOUCMEA.
BrniucaHHbIe 1 ONTMCAaHHBIE OKPYKHOCTH ISl TPEYTOJIBHUKOB, YemublpEXY20ibHUKO8, NPABUTbHBIX MHO20Y20/IbHUKOS.

I'eomerpuyeckue purypoi B IpocTpaHcTBe (00bEMHBbIE TeJIa)

Mmnozozpannuk u e2o 21emenmol. Hazeanus MHO202PAHHUKOB C pA3HBLIM NOJOHCEHUEM U Kouuecmeom epanel. 1lepBudHbie
NpEeICTaBlICHUs O TUpamuje, Mnapaiesenunesae, npusme, chepe, mape, HUIUHAPE, KOHYCE, MX DJIEMEHTaX M MPOCTEUIINX
CBOWCTBAX.

OTHoOmEeHUA

PaBencrBo ¢guryp

CBoiicTBa paBHBIX TPEYTOJIHHUKOB. [[pM3HaKy paBEeHCTBA TPEYTOJILHUKOB.

I[Hapa/ie1bHOCTH NPSAMBIX

[Ipu3Haku 1 CBOMCTBA MapaJUIeNbHBIX NPAMBIX. AKcuoma napainrenvhocmu Eekiuoa. Teopema Daneca.

IHepneHauKyAsIpHBbIE NPSIMbIE

[Ipssmoint yron. [lepnenaukymnsap k npsmoi. Haknonnas, npoekuuns. CepennHHBIN NEPIEHAUKYISIP K 0Tpe3Ky. Ceouicmea u
NPUBHAKU NEePREeHOUKVIIAPHOCTIU.

Ilooooue

Ilponopyuonanvuvie ompesxu, nooooue gueyp. Ilooodbnvie mpeyeonvruku. [Ipusnaxu noooous.

B3aumHoe pacnoJsioxkeHnune psiMoil U OKPY>KHOCTH, 08YX OKPYHCHOCHELL.

N3mepeHuss 1 BBIYMCICHUS

Bean4unbl

[Tonstue Benuuunsl. JInuna. 3mepenune nnvnbl. EnuHunb n3Mepenus JiuuHbl. BennuuHa yrina. ['pagycHas mepa yria.

[TonsaTue o momaau Mmiocko Gurypsl u e€ cBoricTBax. MaMmepenue miomanei. EAMHUIIBI n3MepeHus MI0IIaIn.

[IpencraBnenuie 00 00bEMeE U ero cpoiicTBax. Mzmepenue oobéma. EquHuIb namMmepenus 00bEMOB.

N3Mepennsi 1 BLIYUCICHUS

NHCcTpyMeHTBl JJI1 M3MEPEHUM W TOCTPOCHUM; W3MEPEHUE W BBIUMCICHHE YIJIOB, JUIMH (pacCTOSIHUM), TJIOIIAJICH.
TpuroHomerpuyeckue QyHKIIMU OCTPOTO yria B MPSMOYTOJIbHOM TPEYroibHUKE Tpuconomempuueckue QyHKyuu mynozo y2id.
Bpruncienue 537€MEHTOB TPEYrOJIbHUKOB C HCMOJIb30BAHUEM TPUTOHOMETPUYECKUX COOTHOIICHUWA. DOpMyIibl IUIOIIAIH
TPEYTOJIbHHKA, TMapajuieiorpaMMa W €ro YacTHBIX BHUAOB, (GOPMYJBI JJIMHBI OKPY)KHOCTH W Tuiomaau kpyra. CpaBHEHHE H
BbIuncienue miomaaei. Teopema [ludaropa. Teopema cunycos. Teopema xocunycos.

Paccrosinus

PaccrosiHue Mexay Toukamu. PacctosiHue ot Touku A0 npsMoi. Paccmosnue medxcoy gueypamu.

I'eomeTpuYecKkre NOCTPOCHUS

["'eoMeTpudeckre MOCTPOSHUS IS WILTIOCTPAIIMH CBOMCTB T€OMETPUIECKUX (PUTYD.



NHCcTpyMEeHTBI AJI1 TIOCTPOSHUM: MHMPKYJb, JIMHEWKA, YTOJIbHUK. [Ipocmetiwiue nocmpoeHus yupkyiem u JAUHetKou:
nocmpoenue OUCceKmpucsl yaad, NepneHOUKYIApa K NPMOouU, yeia, pagHo20 OAHHOM),

Ilocmpoenue mpey2oibHUK08 No Mpém CMOPOHAM, O8YM CHLOPOHAM U VLY MeAHCOY HUMU, CIOPOHE U 08YM NPUNEHCAUUM K
Hel yenam.

lenenue ompesxa 6 OGHHOM OMHOULEHUU.

I'eomeTpuyeckue npeodpazoBaHus

IIpeoOpa3zoBanusi

[Tonsarue npeoOGpazoBanus. [IpeacTaBieHre o MeTanpeIMETHOM MOHATUH «IIpeoOpazoBanuey». [lododue.

JABHKeHUSsI

OceBasi U LEHTpAJIbHAsI CUMMETPUS], HOBOpOM U NapaiienvHulli nepenoc. Komounayuu 08udiceHull Ha nI0CKOCMU U UX
ceolicmaa.

BeKkTOopbl 1 KOOPAUHATHI HA MJIOCKOCTH

BexTopbl

[TonsiTne BekTOpa, MCUCTBUS HAJ BEKTOpaMH, HCIOJB30BAaHUE BEKTOPOB B (U3BUKE, paszlodiceHue 6eKmopd Ha
cocmasnsawue, CKAIspHoe NPou3eedetue.

Koopaunarsl

OCHOBHBIC TIOHATHS, KOOPOUHAMbBL BEKMOPA, pacCmosHue medxncoy moukamu. Koopounamer cepedunvt ompesxa.
Ypasnenus gueyp.

Ilpumenenue 6ekmopos u KoopouHam 0Jisi peuerus NPOCMeUUx 2eoMempuiecKux 3a0at.

Hcropusi MaTeMaTHKH

Bo3nuxnosenue mamemamuku Kak Hayku, smanvl eé paszsumus. OcHOBHble pa3zodenvl mamemamuku. Bwioarowuecs
Mamemamuxy u ux 6Kia0 8 pazeumue HayKu.

becxoneunocms mmuooicecmea npocmeix uucen. HYucna u onunvl ompesxos. Payuonanvhvie wucna. I[lompebrHocms 6
uppayuoranvrolx yuciax. Lllkona Iugpacopa

3apoorcoenue ancebpol 6 Hedpax apupmemuru. An-Xopesmu. Pooscoenue dyxeennou cumeonuxu. 11. @epma, @. Buem, P.
llexapm. Hcmopus eonpoca o Haxodicoenuu @Gopmyi KopHel aleebpauyeckux ypasHeHuill cmenereu, oonvuiux yemolpéx. H.
Tapmanws, /[ic. Kapoano, H.X. Abens, 2.1 anya.

Tlossnenue memooa KoopouHam, no38010We20 NePesooUms 2eomempuieckue ooveKkmovl Ha A3bIK aneedpul. llosenenue
epaghuxos yuxyuii. P. [lexapm, I1. @epma. [lpumepol paznuunvix cucmem KOOpOUHam.

3aoaua Jleonapoo Iluzancrkozo (Dubonauuu) o kpoauxax, wucia Puoonavuu. 3adaua o waxmammuou oocke. Cxooumocms
2eoMempuyecKol npocpeccuu.

Ucmoxu meopuu eeposmuocmeii: cmpaxosoe oeno, azapmuvie uepvi. 1. @epma, b.Ilackans, A. bepuynnu,
A.H.Koamoeopos.




Om 3zemnedenuss k ceomempuu. Ilugpacop u ezo wrona. @anec, Apxumeo. Ilnamon u Apucmomens. Ilocmpoenue
NPABUNLHBIX MHO20V20NbHUK08. Tpuccekyus yena. Keaopamypa kpyea. Yoeoenue xyba. Hcmopus uucna w. 3onomoe ceuenue.
«Hauanay Esxnuoa. JI Diinep, H.U.Jlobauesckuii. Ucmopus namozo nocmynama.

I'eomempus u uckyccmeo. I eomempuyeckue 3aKOHOMEPHOCMU OKPYIHCAIOWE20 MUPQ.

Acmponomus u eeomempus. Ymo u kak y3uanu Anaxcazop, Ipamocgen u Apucmapx o pazmepax Jlynwi, 3emnu u Connya.
Paccmosinua om 3emnu 0o Jlynot u Connya. M3mepenue paccmosinua om 3emau 0o Mapca.

Ponv poccutickux yuénvix 6 pazeumuu mamemamuxu. J1.Jinep. H.U.Jlobauesckuii, 11.J1. Hebwvrues, C. Koesanesckas,
A.H.Koamozopos.

Mamemamuxa 6 pazeumuu Poccuu: I[lemp |, wkona mamemamuyeckux u HAGUeAYKUX HAYK, PA3GUMUE DPOCCULUCKO20
@roma, A.H.Kpwinos. Kocmuueckas npoepamma u M.B.Kenowviu.
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