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1. JleckomnoBo



PabGouas ImporpamMma 1o MaTeMaTuKEe COCTaBJICHA HA OCHOBE

0 ®dexnepaabHOro rocy1apcTBEHHOI0 00pa30BaTEIbHOIO CTaHJapTa OCHOBHOIO 00IIEr0 00pa3oBaHus, yTBEPKAEHHOTO IpUKa3oM MuHuCTEpCTBa
oOpazoBanus 1 Hayku P® ot 17.12. 2010r. Ne1897 (B penakuuu npukaza Munoopuayku Poccun ot 31.12.2015 Nel578);

0 TlpumepHoii ocHOBHOI 0Opa3oBatenbHOI mporpammbl OOO. http://www.fgosreestr.ru

0 OcnoBHOIT oOpa3zoBarenbHoi porpamMmbl MOY «COLI «JILIO»

V4ueOHUKU:

VMK H.A.Bunenkun «MaTtemaTuka 5 Kiacc
VMK C.M. Hukonbckuii «MateMaTuka» 6 Kiiacc
YMK O.H.MaxkapsiueB « Anredpa» 7-9 kiaccel
YMK JI.C.Atanacsu «I'eometpust» 7-9 kiacchbl

1. Ilnanupyemble pe3yJibTaThbl 0CBOCHHS y4eOHOI0 MpeaMera
JIuunocmuvie u memanpedmemmuoie pe3yibmamaol
JInuHOCTHBIE PE3yJIbTAThI OCBOCHHUS IIPOrPaMMBbI 110 MaTeMaTHKe:

1. Poccwuiickas rpaxaaHckas UACHTUYHOCTh (MATPUOTH3M, yBakeHHE K OTeuecTBy, K MPOIUIOMY M HACTOSIEMY MHOTOHAllMOHAJIIBHOTO Hapoja
Poccun, uyBCTBO OTBETCTBEHHOCTH M Jojira mepel PonuHol, uaeHTH¢ukanus cebs B KauecTBe rpaxjaaHuMHa Poccuu, cyObeKTHBHAs 3HAYMMOCTb
UCIIOJIb30BAaHUS PYCCKOTO SI3bIKA U SI3BIKOB HapoJ10B Poccuu, oco3HaHKe U OIyLIEHHE JIMYHOCTHON COMPUYACTHOCTH Cy/Ib0€ POCCHIICKOTr0 Hapoa).

2. TOTOBHOCTh M CIOCOOHOCTh OOYyYaroIIMXCS K CaMOPa3BUTHUIO M CaMOOOpPa30BaHMIO Ha OCHOBE MOTHMBALIMM K OOYYEHHIO M IO3HAHMIO,
TOTOBHOCTb M CIIOCOOHOCTh OCO3HAHHOMY BBIOOPY M NMOCTPOEHUIO JNalibHEHIell MHAMBUAYaTbHOW TpaeKTopuu oOpa3oBaHUs Ha 0a3e OPUEHTHUPOBKH B
mupe npodeccuit U NpodhecCUOHaTBHBIX MPEANOYTEHU, C YIETOM YCTOMUNBBIX M03HABATEIbHBIX HHTEPECOB.

3. Pa3BuToe MoOpampHOE CO3HAaHHE W KOMIIETEHTHOCTh B PEIICHHH MOPAIBHBIX NMPOOJIEM HAa OCHOBE JIMYHOCTHOTO BBIOOpA, (OPMHpPOBAHWE
HPaBCTBEHHBIX YYBCTB W HPABCTBEHHOI'O MOBEJCHMS, OCO3HAHHOTO M OTBETCTBEHHOI'O OTHOUIEHHS K COOCTBEHHBIM IOCTYNKaM (CIIOCOOHOCTh K
HPaBCTBEHHOMY CaMOCOBEPIIEHCTBOBaHNIO; CPOPMHUPOBAHHOCTh OTBETCTBEHHOT'O OTHOIICHUS K YUEHHIO; YBAXKUTEIBHOTO OTHOLICHUS K TPYAY, HATMUUE

OIIbITa Y4aCTUA B COUAJIBHO 3HAYUMOM TPYJE.
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4. ChopMHPOBAHHOCTH IIETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M OOIIIECTBEHHON MPAKTUKH,
YUUTBHIBAIOIIETO COIMAIBHOE, KYJIbTYPHOE, SI3bIKOBOE, JYXOBHOE MHOI000pa3ue COBPEMEHHOTO MHpA.

5. Oco3HaHHOE, YBAKUTEIBHOE U 1I0OpOKEIaTeIbHOE OTHOIICHHE K IPYTOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHHIO, KYJIbTYPE, A3BIKY, BEPE,
IpaXkIaHCKOW MO3ULMHU. [ OTOBHOCTD M CIIOCOOHOCTH BECTH JUAJIOT C APYTUMH JIIOABMHU U IOCTUTATh B HEM B3aMMOIIOHUMAHHS.

6. OCBOEGHHOCTH COIMATILHBIX HOPM, ITPABHJI MIOBEICHUS, POJIeH U (OPM COLMANBHOM KU3HU B IPYIIAX U COOOIIECTBAX.

7. ChopmupoBaHHOCTH IIEHHOCTH 3/J0POBOI0 U 6€30MacHOro 00pasa »U3HU; HUHTEPUOPU3ALIUS TPABUII HHIUBUAYAIBHOTO U KOJIJIEKTUBHOTO
0€30MacHOr0 MOBEICHUS B UPE3BbIYANHBIX CUTYALUAX, YTPOKAIOLIUX )KU3HU U 3/J0POBBIO JIIO/IEH, IIPaBUJI IOBEIEHUS HA TPAHCIIOPTE U HA JJOPOrax.

8. Pa3BUTOCTH ACTETHYECKOI'O0 CO3HAHUS 4epe3 BUACHUC KPACOThI UEPE3 IIPU3MY MATECMATHYCCKUX 3HAHUH.

MeranpeamerHblie pe3yJabTaThl 0CBOCHHS IPOIrPaMMBbI

MeramnpeaMeTHble pe3yJbTaThl, BKIIOYAIOT OCBOCHHbIE OOYYAIOUIMMUCA MEXIIPEIMETHbIE IMOHATUS M YHHBEpCaJlbHble y4yeOHble AECHCTBUS
(perynsTUBHBIE, IO3HABATEIbHbIE, KOMMYHUKaTHUBHbBIE).

MexnpeamMerHbie NOHATHS

YcnoueM GopMupoBaHUs MEXIPEAMETHBIX MOHIATUHN, HATPUMEpP TaKUX Kak cucTeMa, (pakT, 3aKOHOMEPHOCTh, (PEHOMEH, aHAIIU3, CUHTE3 SBISETCS
OBJIaJiIcHHE OOYyYaloIMMUCS OCHOBAMM YMUTATEIbCKOM KOMIIETEHLIMH, NMPUOOPETEHHE HaBBIKOB pabOThl ¢ HMH(OpMalMel, ydacThue B HPOEKTHOM
NesITeIbHOCTH. B OCHOBHOH IIKONE Ha Bcex mpeaMeTax OyneT Npojo/pkeHa paboTa MO (OPMHUPOBAHUIO U PA3BUTHIO OCHOB 4YHTATEIbCKOM
kommneTreHuu. OOyuaronyecs OBJAJCIOT YTEHMEM KaK CpEICTBOM OCYIIECTBIEHHsS CBOMX JAIbHEHWIIMX IJIAHOB: NMPOJODKEHUS 00pa3oBaHUs U
camM000pa30BaHMsl, OCO3HAHHOI'O IUIAHUPOBAHMS CBOETO AKTYalbHOTO M MEPCHEKTUBHOIO KpPyra YTE€HUs, B TOM 4YHCIE JIOCYrOBOIO, MOATOTOBKH K
TPYJAOBOM U COIUAIBHOM AESITENbHOCTU. Y BBITYCKHUKOB OyJeT copMUpPOBaHA MOTPEOHOCTh B CUCTEMATHUYECKOM YTEHHH KaK CPEACTBE MO3HAHMS MHpa

U ce0s B ’TOM MHpE, TApMOHHU3AITMN OTHOIIEHUH YelT0OBEeKa U 00IIeCTBa, CO3TaHIH 00pa3a «ImoTpeOHOro OymayIeroy.

[Ipu n3ydyeHun ydeOHBIX MPEAMETOB 00yUYaIOUIHecs YCOBEPIICHCTBYIOT IPHOOPETEHHbBIE HAa IEPBOM YPOBHE HABBIKH Pa®oThl ¢ MH(popManueil 1

monoJHAT ux. OHu CMOTYT pa60TaTB C TCKCTaMu, Hp606pa3OBLIBaTB U UHTCPHPCTUPOBATL COACPIKAITYIOCS B HUX HH(pOpMaLII/IIO, B TOM YHCIJIC:



* CUCTEeMAaTH3UPOBaTh, COMOCTABIATh, AHAIM3UPOBATh, O0000IATH M HHTEPIPETUPOBATH HMH(OPMAIMIO, COAEPKAIIYIOCS B T'OTOBBIX
nH(pOpPMaAIMOHHBIX 00BEKTaX;

* BBIIEJISATHh TJIABHYIO W HU30BITOYHYHO HMH()OPMALUIO, BBIIOJIHATH CMBICIOBOE CBEPTHIBAHUE BBIJECICHHBIX (DAKTOB, MBICIEH; IMPENCTABIATH
MH(POPMALIMIO B CXKATOW CIOBECHON (hopme (B BHUJE IJIaHA WM TE€3HUCOB) U B HATJSIHO-CUMBOJIMYECKOH (Gopme (B Buae TaOmUI], rpaduyecKux CXeM H
JiarpaMm, KapT MOHATHIA — KOHLENTYaJIbHBIX THarpaMM, OMOPHBIX KOHCIEKTOB);

* 3aMOJIHATh U JOIOJHATH TaOJIMIIbI, CXEMBI, JUArPaMMBbl, TEKCTHI.

B xoze n3ydenus Bcex yuyeOHBIX IPeAMETOB 0Oydarolecs NPUoOPeTyT ONBIT MPOEKTHOMH JeATeIbHOCTH Kak 0co00i (opMbl yueOHOM padoThI,
CIOCOOCTBYIOIICH BOCHUTAHUIO CaMOCTOSTEIBHOCTH, WHHUIIMATUBHOCTH, OTBETCTBEHHOCTH, MOBBIINICHHIO MOTHUBAMH M J(PPEKTHBHOCTH Y4EOHOMH
NeSITeIbHOCTH;, B XOZI€ peai3allii UCXOIHOTO 3aMbICa Ha IPAKTUYECKOM YPOBHE OBJIAJICIOT YMEHHEM BbIOMPATh a/IeKBaTHBIE CTOSIIEH 3a/1a4e CPeCTBa,
IPUHUMATh pEIleHUs, B TOM YHUCJIEe U B CUTyalUsAX HeompeAeaEHHOCTH. OHM MOIydaT BO3MOXHOCTh Pa3BUTh CIIOCOOHOCTh K pa3pabOTKe HECKOJBbKUX
BapUaHTOB PEUICHUH, K TIOMCKY HECTAaHAAPTHBIX PEIICHUH, TOUCKY U OCYILECTBICHUIO HanOoJIee MPUEeMIIEMOTO PELICHHUS.

B coorBerctBum ®I'OC OOO BBIIEHSAIOTCS TPU TIPYHNbl YHUBEPCAIBHBIX Y4YEOHBIX JEWCTBUN: pEryIsTHUBHBbIE, I103HABATEIbHbIE,
KOMMYHHKaTHBHBIE.

PeryasituBubie YY /|

1. Vmenue camocmosamenvno onpedenamev uyenu odyuyenus, cmasumo u Qopmynuposams HoGvle 3a0auu 6 yuede U NO3HACAMENbHOU
oeamenbHOoCmu, pa3eueams MOMUEHL U UHMeEPeEChl Cé0ell NO3HAsamenbHoll deamenpHocmu. OOyJaroUUICs CMOXKET:
aHaAJIM3UPOBATh CYIIECTBYIOLINE U MJIAHUPOBATh Oynylire o0pa3oBaTelbHbIE PE3YIbTAThI;

UJEHTU(DUIIPOBATH COOCTBEHHBIE MPOOJIEMBI U OTIPEIEIISTh TJIABHYIO MPOOIIEMY;
BBIJIBUT'aTh BEPCUU PEIICHUs MPoOIeMbl, (POPMYIHPOBATH THIIOTE3bI, IPEIBOCXUILATH KOHEUHBINH Pe3yNbTaT;
CTaBUTb LI€JIb AESITEIbHOCTU HAa OCHOBE ONPEIETICHHON MPOOJIEeMBbl U CYHIECTBYIOIINX BO3MOKHOCTEH;

(bOpMy.TII/IpOBaTB y‘-IGGHBIC 3aJ1a4M Kak IIaru JOCTHXKEHUS IOCTaBJICHHOM IIeIIN JACATCIIbHOCTH,
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000CHOBBIBATh HCJICBBIC OPUCHTUPBI U IPHUOPUTCTHI CCbUIKAMU Ha HNCHHOCTH, YKa3bIBass U 000CHOBBIBas JIOTUYCCKYIO IMOCICAOBATCIBHOCTD

mIaros.

2. Ymenue camocmosamenvno naanupoéams nymu oocmudicenusn ueﬂeﬁ, 6 mom uucie airbmepHamuensvle, 0CO3HAHHO 3b16upamb Haubonee



Ihpekmuenvie cnocoowl peuteHus yueOHbIX U NOZHABAMEILHBIX 3A0aY.
OO0yJaroIIMIACsS CMOXKET:

0 ompenensaTs HEOOXOIUMBIE A€HCTBHUE(S1) B COOTBETCTBHH C yU€OHON U MO3HABATEIBHOM 3a/1a4eil U COCTABISAThH AITOPUTM HX BBIMOJTHEHHUS;

0 000CHOBBIBATh U OCYIIECTBIIATH BHIOOP Hanboee 3P PEeKTUBHBIX CITIOCOOOB PelIeHUs YICOHBIX U MO3HABATEIbHBIX 3a/1a4;

0 ompenensTs/HaXOIUTh, B TOM YHCIIE U3 IPEAJIOKEHHBIX BAPUAHTOB, YCIOBUS /IS BHIIOJHEHUST y4eOHOM U MMO3HABATEIbHOHN 33/1a4H;

0 BbIcTpamBaTh )KM3HEHHbIE TIaHBI HA KPATKOCPOUHOE Oyyliee (3asBIsATh 1ieJieBble OPUEHTUPBI, CTABUTH aJIEKBATHBIC UM 3a/1a4M U Mpesiarath
JEeNCTBUS, YKa3blBasg U 000CHOBBIBAS JIOTHUECKYIO MOCIEA0BATEIHHOCTD IIaroB);

0 BbIOMpaTh U3 MPEIJIOKEHHBIX BAPUAHTOB U CAMOCTOSITENILHO UCKATh CPENICTBA/PECYPCHI ISl PELICHUS 3a0aun/JOCTHKEHUS 1IETIH;

0 cocraBisTh IUIaH peLIEHUs IPOoOIeMBbl (BBIIIOIHEHUSI IPOEKTA, IPOBEACHUS UCCIIEAOBAHNS);

0 ompenensTh NOTEHUUATbHBIE 3aTPYAHEHUS TP PEIICHUN y4eOHON U MO3HABATEIbHON 33a/1a4M U HAXOAUTh CPE/ICTBA Ui UX YCTPaHEHUS;

0 ommchIBaTH CBOM OMBIT, OQOPMIISiS €r0 AJS Iepeadyu JPYTUM JIOASIM B BII€ TEXHOJIOTHH PEIICHUS MPAKTHYECKUX 3a7a4 OMpeeNIeHHOTO
KJiacca;

0 mmaHupoOBaTh U KOPPEKTUPOBATH CBOIO MHANBUAYAIbHYIO 00pa30BaTeNbHYIO TPACKTOPHIO.

3. Ymenue coomnocums ceou deiicmeusn ¢ naanupyemvimu pe3yibmamamu, OCywieCmeiams KOHmMpob ceoeil 0eameabHOCU 8 npoyecce
00CmuIICeHUA Pe3yIbmama, Onpeoeamy cnocodbl 0eliCmeuil 6 pamKax nPeodioHCeHHbIX YCA06Ull U MPedoBaHuil, KOPPEKMUPOEAmMsb C60U 0elCMEUs
6 COOmeEemcmeuu ¢ UsMEHAIWeNca cumyayueil.

OO0y4aromuiicss CMOXKET:

d OMPEACIIATE COBMECTHO C ITEAAroroMm u CBEPpCTHUKaMH KPUTCPHUHU IINIAHUPYCMBIX PE3YJIbTATOB U KPUTCPHUU OLICHKU CcBOEH yqe6H0171

JIeATEIIbHOCTH;
0 cucremMaTu3mpoBaTh (B TOM UKCIIE€ BEIOMPATh MIPUOPUTETHBIC) KPUTEPUH TNIAHUPYEMBIX PE3YIbTaTOB U OLIEHKHU CBOEH JIeATEIHHOCTH;

0 OT6I/IpaTB HHCTPYMCHTHBI JJIsI OLICHUBAHUW A CBOEH ACATCIIBHOCTH, OCYIICCTBIIATE CAMOKOHTPOJIb CBOEH AEATEIbHOCTHU B paMKax IpeIIOKCHHBIX

yCIOBUI U TpeOOBaHMIA;

0 OICHUBATH CBOIO ACATCIIBHOCTD, ApTYMCHTHUPY NPUYUHBI JOCTUKCHUSA NI OTCYTCTBUS INIAHUPYCMOI'O pE3yJIbTaTa,



0 HaXOIUTh MOCTATOYHBIE CPEACTBA IS BBHITIOJHEHUS YICOHBIX ACHCTBHIA B U3MCHSIIOIICHCS CUTYAIlUU U/WIIH TIPH OTCYTCTBUU TUIAHUPYEMOTO
pe3ynbrara;

0 pabotas o cBOeMy IUIaHy, BHOCUTH KOPPEKTUBBI B TEKYIIYIO JEATSIILHOCTh HA OCHOBE aHAIM3a M3MEHCHHI CUTYallUU JJIs TTOTYYSHUS
3arJIaHUPOBAHHBIX XapPaKTEPUCTUK MIPOIYKTa/pe3ynbTara;

0 ycraHaBIMBAaThH CBSI3b MEXK/Y MOJYYEHHBIMU XapaKTEPUCTUKAMU MPOAYKTA U XapaKTEPUCTUKAMHU IpOIlecca IeATeIbHOCTH U 10 3aBEPIICHUN
JeATEeILHOCTH MpeiaraTh U3MEHEHHUE XapaKTEPUCTHUK Mpoliecca JIJIsl OJIYYCHHS YIyUlIEHHBIX XapaKTePUCTUK MPOIYKTa;

0 cBepsTh CBOM JACUCTBUS C LENbIO U, TPH HEOOXOIUMOCTH, UCTIPABIISATH OLIUOKU CAMOCTOSTEIBHO.

4. Vmenue oyenueamsv npasuibHOCHb 6bINOJIHEHUA YUEOHOU 3a0ayU, COOCHEEHHBIE 803MONCHOCHU €€ PeuleHUsl.
OO0yyaromuiics CMOXeT:

0 ompenensiTb KPUTEPUU MPABUIBLHOCTH (KOPPEKTHOCTH) BBIMOJIHEHUS yUeOHOM 3a/1auu;

0 ananmu3MpoBaTh U 0OOCHOBBIBATH MPUMEHEHHUE COOTBETCTBYIONIEIO MHCTPYMEHTAPUS AJIs BBITIOJHEHHs Y4eOHOM 3a/1auH;

0 cBOOOAHO MOJIB30BATHCS BHIPAOOTAHHBIMU KPUTEPUSMHU OIEHKH U CAMOOIIEHKH, UCXO/I U3 1IEJIM U UMEIOIIMXCS CPEACTB, pa3jinyas pe3yibTaT u
CIIOCOOBI IEHCTBUH;

0 omeHuBaTh MPOAYKT CBOCH NEATEIHHOCTH 1O 3aJaHHBIM U/WJIA CAMOCTOSITEIIBHO OTPEIETICHHBIM KPUTEPUSIM B COOTBETCTBHH C IIEJIBIO
NesTeTbHOCTH;

0 00OCHOBBIBAThH JOCTHKMMOCTH 1€ BRIOPAHHBIM CIIOCOOOM Ha OCHOBE OIIEHKH CBOMX BHYTPEHHHX PECYPCOB M IOCTYIMHBIX BHEIIHHX
peCypCoB;

0 ¢ukcupoBaTh U aHATU3UPOBATH JMHAMUKY COOCTBEHHBIX 00Pa30BaTENbHBIX PE3YyIbTATOB.

5. Bnaoenue ocnogamu camoKonmpons, cCamooyeHKu, RPUHAMUA PEUIEHUT U OCYULeCM 81IEHUS 0CO3HARHO20 8b100DPA 6 YUeOHOoul U
no3HaeamenbHoll 0eamenbHoCmu.
OO0yuaromuiicsi CMOXKET:

0 wmabmromaTh M aHAJTU3UPOBATH COOCTBEHHYIO YUEOHYIO M MIO3HABATEIBHYIO JIEATEIBHOCTh U IEATEIBHOCTh APYTUX 00YJAIOIIUXCS B MPOLIEcce

B3aUMOIIPOBCPKHU,



COOTHOCHUTDH pPCAJIbHBIC U IJIAHUPYCMBIC PE3YJIbTATLL HHI[HBHI[yEUILHOﬁ 06pasoBaTean0ﬁ ACATCIBbHOCTHU U ACJIaTh BBIBOJBI,

IIPpUHUMATh PCIICHUE B yqe6H0171 CUTyallMl U HECTHU 3a HCTO OTBETCTBCHHOCTD,
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CaMOCTOSITENILHO OTIPENIeNATh IPUYMHBI CBOETO yCIieXa WM HeyCIeXa U HaXOJUTh CIIOCOOBI BBIXO/Ia U3 CUTYallud HEYCIeXa;

0 perpocrneKTHMBHO ONpPENeNsTh, Kakhe NEHCTBUS MO PEUICHHIO y4eOHOW 3aJayd WIM MapaMeTpbl ITHX JEHCTBUIl NPUBEIU K IOIYYCHHUIO
UMEIOLIErocs MPOAYKTa Y4eOHOM 1eATeIbHOCTH;

0 neMOHCTpUpPOBATh MNPUEMBl PETYISIIUU TMCUXO(PHU3UOIOTUYECKUX/ SMOIMOHAIBHBIX COCTOSIHMM JUIsl JOCTHKEeHUA d(pdexkTa ycrnokoeHHs
(ycTpaHeHus: SMOIMOHATIFHOW HANPSHKEHHOCTH), 3 (dekTa BoccTaHOBIeHHs (0caabaeHus MPOsIBICHUN yTomiieHus), 3¢ dekra akTuBU3auy (TIOBBIIICHUS
NCUXO0(PHU3HOIOTUIECKON PEAKTHBHOCTH).

ITo3naBartenbHbie YY /]

6. Ymenue onpedenamov nonamus, cozoaeamev 0600uieHUA, YCMAHABIUBAMYb AHAIOZUU, KIACCUPUUUPOEAMb, CAMOCOAMETLHO 8bI0UPAMD
OCHO6AHUA U Kpumepuu 011 Kilaccuukayuu, ycmaHaeiuséamsv HNPUYUHHO-CIEOCHIBEHHbIE C6A3U, CHMPOUMDb JI02UUECKOe pPaccyicoeHue,
ymo3aknruenue (WHOYKmugeHoe, 0e0yKmugHoe, no aHaio2uu) u 0e1ams 6bl800bl.

OOyyaromuiics CMOXeT:

0 moxOupatk ClIOBa, COMTOMYMHEHHBIE KITFOUEBOMY CJIOBY, OTIPEICISIIOIINE €T0 MTPU3HAKH U CBOHCTBA;
BBICTPAMBATh JIOTHYECKYIO IIETIOYKY, COCTOSIIIYIO U3 KIIFOYEBOTO CJIOBA M CONOJYNHEHHBIX €MY CIIOB;
BBIJICJIATH OOIINN MPU3HAK JBYX WJIM HECKOJIBKUX MPEIMETOB HITH SIBICHUH U OOBSICHATH MX CXOJICTBO;

O6T>€,I[I/IH$ITB MNPpEAMCETHI U SABJICHUS B I'PYIIIIBI 11O OMIPEACIICHHBIM IIPU3HAKAM, CPABHHUBATD, KJ'IaCCI/I(l)I/II_II/IpOBaTL u O606H_IaTL (l)aKTLI U ABJICHUA,
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BBIACIIATD SABJICHUC U3 O6IJ.ICFO paaa Apyrux HBHCHHﬁ;
0 OIIPCACIIATH O6CTO$IT€J'IBCTB3., KOTOPELIC NPCAMICCTBOBAJIM BOSHUKHOBCHHUIO CBA3U MCKAY SBJICHUSIMU, U3 ITUX 00CTOSITEIILCTB BBIICIATH

onpeacirsroImume, CIIOCOOHBIC OBITH HpH‘lHHOﬁ AAaHHOT'O ABJICHHSA, BBIABJIATH IPUYUHBI U CIICACTBUS ﬂBJ'ICHPIfI;
0 CTPOUTH PACCYKICHUC OT O6IJ_II/IX BaKOHOMepHOCTCﬁ K YaCTHBIM SIBJICHUSM M OT YaCTHBIX SIBJICHUH K O6IJ_II/IM 3aKOHOMCPHOCTAM;
0 CTPOUTH PACCYKJICHNUEC HAa OCHOBC CPABHCHUS ITPEAMCTOB U HBHCHHﬁ, BBIACIIAA ITPU 3TOM 06H_[I/Ie IMPU3HAKH,

0 wmznararh MojsydyeHHYI0 MHQOpPMAIHIO, UHTEPIPETUPYS €€ B KOHTEKCTE pelaeMoi 3a/1auu;



0 caMoCTOSTENHHO YKa3bIBaTh Ha MH(POPMALINIO, HYKJAIOIIYIOCS B IPOBEPKE, MpeuIaraTth U MPUMEHAThH CII0c00 MPOBEPKU JOCTOBEPHOCTH
uHpOpMaLNK;

0 BepOamu30BaTh YMOLMOHAIBHOE BIIEYATICHNE, OKa3aHHOE HA HEr0 HCTOYHHKOM;

0 OOBSCHATH SIBIEHUS, IPOLECCHI, CBSA3M M OTHOIICHUS, BBISIBIISIEMBIC B XO/I€ TO3HABATEIBHOM U MCCIIEI0BATEIbCKON IEATEIILHOCTH (IPUBOIUTH
00BSICHEHUE ¢ U3MEHEHHEM (POPMBI MIPEICTABICHUS; O0BACHATD, JCTATH3UPYS WK 0000111ast; 00BSICHATH C 3aJaHHON TOUKH 3PCHHUSA);

0 BBIABIATH U HA3bIBATh IMPUYXHBI CO6BITI/I$I, SABJICHUS, B TOM YUCJIC BO3MOKHBIC /Hanboiee BCPOATHBIC IPUYHHBI, BO3MOXXHBIC ITOCIICACTBUA

3a/laHHOM MPUYUHBI, CAMOCTOSTEIBHO OCYILIECTBIISAS TPUUNHHO-CIIEICTBEHHBIN aHaIN3;

0 nenaTh BHIBOJ Ha OCHOBE KPUTHYECKOTO aHAIM3a Pa3HbIX TOUEK 3PEHHUS, IOATBEPKAATh BbIBOJ COOCTBEHHON apryMeHTaluue wim
CaMOCTOSITENIbHO MOJYYEHHBIMU JJAHHBIMU.

7. YMmeHue co3llaBaTh, IPUMEHATh U IPe0OPa30BbIBATH 3HAKU M CUMBOJIBI, MOJIESIU M CXEMBbI JUISl peLLICHHsI yUeOHBIX U T03HABaTEIbHbIX 3ajiau.
OO0y4aroIMiiCs CMOXKET:

0 o0o3HayaTh CUMBOJIOM M 3HAKOM IpEAMET U/UJIH SBJICHUE;

0 ompenensTh JOrMUECKUE CBA3M MEXAY IpeaMeTaMHi U/UU SBJICHUSIMH, 0003Ha4aTh JaHHBIE JJOTMUYECKHUE CBSA3H C MOMOUIBIO 3HAKOB B CXEME;

0 co3maBaTh aOCTpaKTHBIN UM peajbHbI 00pa3 MpeaMeTa U/Uiu SIBICHHUS,

0 crpouTh MOAETH/CXEMY Ha OCHOBE YCIIOBHH 3a/laui /UK crioco0a ee perieHus;

0 co3maBarh BepOasibHbIE, BELIECTBEHHbIE 1 MHPOPMAIIMIOHHBIE MOJIETH C BBIJECIEHUEM CYIIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa IS
ornpezeneHus crnocoda pemeHus 3ajau B COOTBETCTBUU C CUTYalLIUEH;

0 mnpeoOpa3oBBIBATH MOJIETH C IIEJIbIO BBISBICHUS OOIIMX 3aKOHOB, OMPEIETSIOMNX JAaHHYIO MPEIMETHYIO 00J1acTh;

0 mepeBOOUTH CIOXKHYIO IO COCTaBy (MHOTOAcHeKTHYo0) HH(opMmanuio #3 rpapuyeckoro Wik (pOopMaan30BaHHOTO (CHMBOJIBHOIO)
IpeCTaBIeHUs B TEKCTOBOE, 1 HA00OPOT;

0 cTpouTh cXemy, airTOPUTM JAECUCTBUS, UCIIPABIISATH WM BOCCTAHABIIMBATH HEU3BECTHBIN paHee aJropUTM Ha OCHOBE UMEIOIIErocs 3HAHUSI 00
00BeKTe, K KOTOPOMY NMPUMEHSETCS aJITOPUTM;

d CTPOUTH JOKA3aTCIBCTBO: IPAMOC, KOCBEHHOC, OT IIPOTHUBHOTO,



0 ananu3upoBaTh/peduieKCHpOBaTh ONBIT pa3pabOTKH U pean3alry YI4eOHOTrO MPOEKTa, HCCIEI0BAHNUS (TEOPETHUECKOTO, SIMITMPUYECKOT0) HA
OCHOBE IPEII0KEHHON MPOOJIEMHOM CUTYaIH, TOCTaBICHHON e/ W/UJIH 3aJaHHBIX KPUTEPHEB OLIEHKU MPOAYKTa/pe3yabpTara.

8. Cmbicnosoe umenue.
OO0y4aroIIMIACsS CMOXKET:

0 HaxoIuTh B TEKCTE TpeOyeMyro HHpOopMannio (B COOTBETCTBHH C IETSIMH CBOCH JIESATEIBLHOCTH);

0 opueHTHpOBATHCA B COJACPKAHUU TEKCTA, IOHUMATh LIEJIOCTHBIN CMBICT TEKCTa, CTPYKTYPHUPOBAThH TEKCT;

0 ycraHaBIMBaTh B3aMMOCBSI3b OMMCAHHBIX B TEKCTE COOBITUMN, IBJICHUIA, TPOIIECCOB;

0 pe3roMUPOBATH INIABHYIO UCIO TEKCTA;

0 mpeoOpa3oBBIBATH TEKCT, IIEPEBOAS €r0 B APYTYIO0 MOJAIBHOCTh, HHTEPIPETUPOBATH TEKCT (XY10KECTBEHHBIN U HEXYA0KECTBEHHBINA —
y4eOHBIN, HAYyYHO-TIOMYJISIPHBIH, HHpOpMAIIMOHHBIH, TeKcT NON-fiction);

0 KpuUTHYECKH OLIEHUBATH COJIEPKaHHUE U POPMY TEKCTa.

9. ®@opmuposanue u pazsumue IKO102UYECKO20 MbILULTEHUA, YMEHUE NPUMEHANb €20 6 NO3HABAMENbHOIL, KOMMYHUKAMUBHOI, COUYUAIbHOU
npakmuke u npogheccuonanbHoll OpueHmayuu.
OO0y4aromuiicss CMOXKET:

0 ompenensTh CBOE OTHOIICHUE K MPUPOTHON CPEJIE;

0 aHanM3upoOBaTh BIHSHHUE YKOJOTHUECKUX (PAaKTOPOB HA CPEy OOUTAHUS KUBBIX OPTaHU3MOB;

0 mpoBOAWTH MPUYMHHBINA U BEPOSTHOCTHBIA aHAIIN3 KOJIOTHYECKUX CHUTYaIlui;

0 nporHo3upoBaTh U3MEHEHHUs CUTyallUU IPU CMEHE JIeHCTBUS 01HOTO (DakTopa Ha AEUCTBUE APYroro (Gpaxkropa;

0 pacnpocTpaHATh YKOJOTHUECKUE 3HAHUS M YUACTBOBATH B MPAKTHYECKUX JeaxX MO 3alliTe OKPYXKAFOIIEH Cpe/Ibl,

0 BbIpaXkaTh CBOE OTHOILIEHHUE K MPHUPOJIE Yepe3 PUCYHKH, COUMHEHUS, MOJIEH, IPOEKTHbIE pabOoThI.

10. Pazéumue momueayuu K 061a0eHuto Kyaibomypoi akmueHo20 UCHOIb308AHUS C1LOGAPeEll U OPY2UX NOUCKOBBIX CUCHEM.

OOyyaromuiicss CMOXeT:

0 OIIPCACIIATH HCO6XOI[I/IMBIG KIIFOYCBBIC ITOMCKOBBIC CJIOBA U 3aIIPOCHI;



d OCYIICCTBIIATH B3aI/IMOI[eI\/JICTBI/Ie C 3JICKTPOHHBIMH ITOUCKOBBIMU CUCTCMAMHU, CJIOBAPAMMU,
ad (bOpMI/IpOBaTB MHOXCCTBCHHYIO BBI60pKy N3 IIOUMCKOBBIX HCTOYHUKOB AJIsA 06’BCKTI/IBI/I33HI/II/I PE3YIBTATOB IIOUCKA,

0 COOTHOCHUTBH IIOJyUYEHHBIE PE3YJIBTAThI IOMCKA CO CBOEH JIEATENBHOCTBIO.

KommyHnukarusubie YY /|
1 VYmeHue opraHu30BbIBaThH Y4eOHOE COTPYAHHUYECTBO U COBMECTHYIO JICATEILHOCTD C YUUTENIEM U CBEPCTHUKAMH; pabOTaTh MHANBUAYAIBEHO H
B TPYIIE: HAXOAWTh OO0Iee pemieHre W pa3peniarb KOHQIMKTH HAa OCHOBE COTJIACOBAHMS MO3HMIMK M ydeTa MHTEPECOB; (OPMYIHNPOBATH,
apryMeHTUpPOBaTh U OTCTauBaTh CBOE MHEHHE.
OO0yyaromuiicss CMOXeT:
0 omnpenensTs BO3MOKHBIE POJIM B COBMECTHOM J1€ATEIbHOCTH;
0 wurparh ONpEaEeNeHHYIO POJIb B COBMECTHOU JI€ATEIbHOCTH;
0 mpuHMMATH MO3UIUIO COOECETHUKA, TIOHMUMAs! TIO3ULIUIO IPYTOTo, pa3indarh B €r0 peur: MHEHHUE (TOUKY 3pEHHS), T0Ka3aTebCTBO
(aprymeHTsl), GaKThl; TUTIOTE3bI, AKCUOMBI, TEOPUH;
0 ompenensaTs CBOM AEHCTBHS U ASUCTBUS MAapTHEPA, KOTOPbIE CIOCOOCTBOBAIM WM MPEMATCTBOBAIN NPOAYKTUBHON KOMMYHHKAIINY;
0 cTpouTh MO3UTUBHBIE OTHOIICHHUS B MpoLiecce yueOHOM U MO3HABATEIbHON e TeIbHOCTH;

O KOPPEKTHO U ApTYMCHTHUPOBAHHO OTCTANBATHL CBOIO TOYUKY 3pCHUA, B JUCKYCCUH YMETDh BbIIBUTI'ATh KOHTPAPIr'YMCHTHI, r[epe(ppampOBaTb CBOIO

MBICJIb (BJ'I&I[GHI/IG MEXAaHHU3MOM 5KBUBAJICHTHBIX SaMeH);

O KPpUTHYCECKU OTHOCUTHCA K CO6CTB€HHOMy MHCHUIO, C TOCTOMHCTBOM IIPU3HABATH OIIMOOYHOCTh CBOCTO MHCHUS (eCJ'II/I OHO TaKOBO) 151

KOPPEKTUPOBATh €T0;
0 npeanaraTh aJbTEpHATUBHOE PELICHUE B KOH(DIUKTHON CUTYyallUH;
0 BBIIETATH OOILIYIO TOUKY 3pEHUS B JUCKYCCHH;
0 poroBapuBaThCs O MpaBUIIAX M BOIPOCAX JUIsl 0OCYK/I€HUS B COOTBETCTBUU C IIOCTaBJICHHON Mepes rpynon 3a1aqei;
a

OpraHnu30BbIBATH yqe6Hoe B3aHUMOJECHCTBIUE B rpynre (OHpe,Z[CJISITB 06]].[1/16 e, pacupeacidaTb POJIv, JOTOBApUBATHCA APYT C APYI'OM H T. ,Z[.);



0 ycTpaHsaTh B paMKax AMANOra pa3pbiBbl B KOMMYHUKALMU, OOYCIIOBJICHHbIC HENOHUMAaHHEM/HENPUATHEM CO CTOPOHBI COOECETHHKA 3aiauH,
(hOpMBI UITU COJICpIKAHUS TUAJIOTa.

2. Ymenue ocoznanno ucnonvzoeams peuegvle cpeocmea 8 COOMEEMCHMEUU C 3a0ayell KOMMYHUKAYUU O GbIPANCEHUS CEOUX UYBCME,
Mylcnell U nompefnocmeil O0nA NIAAHUPOBAHUA U PeYyIAUUU CB0€Cll O0eAmeNbHOCmU; 6/1a0eHue YCHMHOU U NUCbMEHHOU peublo,
MOHO102UYECKOUl KOHMEKCMHOUL peybio.

OO0yuaromuiicss CMOXKET:

d OIPCACIIATh 3aJa1y KOMMYHUKAIIUN U B COOTBETCTBUH C Hel OT6I/IpaTB PCYECBLIC CPCACTBA,

OTOMPATH U UCTIOIH30BATh PEUCBBIC CPEICTBA B IPOIECCE KOMMYHHUKAIIUHU C IPYTHMH JIFOIbMU (JIMAJIOT B Iape, B MaJOW TPYIINE U T. 11.);
MPEJCTABIATh B YCTHOM WIJIM MTUCBMEHHOU (hOpMe pa3BEpHYTHIH IJ1aH COOCTBEHHOM JIESATEILHOCTH,

co0JIF0IaTh HOPMBI ITYOJIMYHOM peuu, pErjaMeHT B MOHOJIOTE U IMCKYCCUU B COOTBETCTBUU C KOMMYHHUKATUBHOM 3a/1aueii;
BBICKA3bIBATh U 00OCHOBBIBATH MHEHHUE (CY)KILGHI/IG) 1 3arpaliiBaTb MHCHUC IMMAPTHEPA B PaMKax AMUajiora;

MPUHUMATh PEIICHHUE B XOJIC JIUAIOTa U COTIIACOBBIBATh €0 C COOCCEIHUKOM;

CO3/1aBaTh MMChMEHHBIE «KJIUITUPOBAHHBIE» H OPUTHHAIBHBIE TEKCTHI C UCTIOIH30BAaHHEM HEOOXOAUMBIX PEUEBBIX CPE/ICTB;

HUCIIOJIB30BaTh Bep6aJ'H:>HBIC CpeacTBa (CpeI[CTBa JIOTHYECKOMN CBHSI/I) HJIs1 BBIACIACHUA CMBICIIOBBIX OJIOKOB CBOETO BBICTYIIJICHU,

O O O O o o o 4O

HCIIOJIB30BaTh HeBep6aHBHBIC CpeaAcTBa UJIN HArJIAAHBIC MaTCpHaJIbI, HOHFOTOBJ’IGHHBIG/OTO6paHHI)Ie noa pyKoBOJACTBOM YUHUTECIIA,

D JeJiaTb OHGHO‘IHBIfI BBIBOJI O JOCTUXKCHUHN LICIIN KOMMYHI/IKaHI/II/I HCHOCpeHCTBeHHO I10CJIC 3aB€pHI€HI/I$[ KOMMYHI/IKaTI/IBHOFO KOHTAaKTa U
000CHOBBIBATH €T0.

3. @opmuposanue u pazeumue KOMREMEeHMHOCMU 8 00J1ACMU UCHOIb308AHUA UHPOPMAYUOHHO-KOMMYHUKAUUOHHBIX MEXHO102ull (Oaee —
HKT).
OO0yJaromIHIiCs CMOXKET:

0 HEJICHAIIPABJICHHO UCKATh U UCIIOJIL30BATh I/IH(I)OpMaI_II/IOHHLIC PeCypChI, HCO6XO,[[I/IMBIC JJI PCIICHUA qu6HHX U MPAaKTUYICCKHUX 3aJiaq C

nomouieto cpeacts UKT;

0 BBI6I/IpaTB, CTPOUTH U HUCIIOJIB30BAaTh AICKBATHYIO I/IH(I)OpMaL[I/IOHHYIO MOZCIIb UL Iepeaavyu CBOUX MBICTIEH cpeacTBaMu €CTCCTBCHHBIX U



(OopManbHBIX SI3LIKOB B COOTBETCTBHH C YCIOBUSIMH KOMMYHHKAITUH;

0 BbIIenATH HHOOPMAITMOHHBINA aCIIEKT 3a]a4H, ONIEPUPOBATh JTAHHBIMH, UCIIOJIb30BaTh MOJICb PEIICHUS 3a1a4H;

0 wucnonp30BaTh KOMIBIOTEPHBIE TEXHOJOTUU (BKJIIOYAs BBHIOOP aJeKBATHBIX 3aJa4e WHCTPYMEHTAIBHBIX MPOTPAMMHO-AMIIAPATHBIX CPEACTB U
CEPBHCOB) /ISl pelieHus WH()OPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX YYEOHBIX 3a/lad, B TOM YHCIIC: BBIYHCICHHE, HAMMCaHUE TMHCEM, COYMHEHUH,
JIOKJIa10B, pedepaToB, CO3IaHKE MPE3CHTAINHN | JIp.;

0 wucnons3oBaTh HHPOPMAIUIO C YIETOM ITHUECKUX H IIPABOBBIX HOPM;

ad CcO31aBaThb I/IHCI)OpMaI_[I/IOHHHe pPeCypChbl pPa3sHOIO THUIIAa U IJId Pa3HbIX ay,Z[I/ITOPI/Iﬁ, CO6J'IIOI[8.TL I/IH(1)OpMaI_II/IOHHy10 TUTHCHY W IIpaBUJId

UH(POPMALIMOHHON 0€30MaCHOCTH.

1.2.Ilpeomemmnuie peynomamul

BorinyckHUK HAYYHTCS B 5-6 kiaccax (/151 MCN0JIb30BAHUSA B OBCEIHEBHOM KU3HM U 00ecneYeHus BO3MOKHOCTH yCIEHOT0
NPOJI0JIKeHUs1 00pa3oBaHus HA 0230BOM YPOBHe)

0 Onepuposath Ha 6a30BOM ypoBHe! IOHATHAME: MHOKECTBO, SIEMEHT MHOKECTBA, MOJMHOKECTBO, IPUHA/IEKHOCT;

0 3amaBaTh MHOXXECTBA MEPEUMCICHUEM UX DJIEMEHTOB;

0 waxoauTh mepeceueHue, 00beTUHEHNE, TOJAMHOXKECTBO B IPOCTEUIIINX CUTYAIIHSIX.
B noBcenHeBHOM KU3HM U NMPU U3YYEHUM IPYTUX NPeAMETOB:

0 pacno3HaBaTh JIOTMYECKH HEKOPPEKTHBIE BHICKA3bIBAHUS.
Yucaa

0 OmnepupoBarh Ha 6a30BOM YpOBHE MOHATUSMU: HATYpPAILHOE YUCIIO, IIETI0€ YUCIIO0, OOBIKHOBEHHAs APOOb, AecaTUYHAs APOOb, CMEIIAHHOE
YHCIIO, PALIMOHATIBHOE YHCIIO;

0 wucnonp30BaTh CBOMCTBA YKCEN M MPABUIIA JEUCTBUM C palliOHAIbHBIMU YMCIaMU IIPU BBINOJIHEHUN BBIYUCIICHUN;

0 wucnonp30BaTh MPU3HAKK ASIUMOCTU Ha 2, 5, 3, 9, 10 npu BbIIOTHEHUH BBIUYMCICHUN U PEILIEHUH HECTIOKHBIX 33/1a4;

1 o o o
3,HGCL " Aajiee — paclio3HaBaTb KOHKPETHBIC TPUMEPDIL 06IlII/IX TOHATHUU IO XAPAKTEPHBIM IIPHU3HAKaM, BBIIIOJIHATH ACUCTBUA B COOTBETCTBUU C OIIPEACICHUEM U TP OCTCUILIUMU
CBOICTBaMU HOHHTHﬁ, KOHKPETU3UPOBATh IPpUMEpPaAMU 06HII/IC IOHATUA.



0 BBIIOIHATH OKPYIIICHUC PAlMOHAJIBHBIX YUCCII B COOTBCTCTBUU C ITPpAaBUJIAMU;

0 cpaBHHMBaTh palMOHaJIbHBIC YHCTA.
B noBce1HeBHO KU3HM U NIPH U3YUYEHHHU APYTUX NMPeIMETOB:

d OLCHUBATH PE3YyJIbTAThI BBIYUCIICHUN IIpU pCUHICHUU MPAKTUYCCKUX 3aj/1a4,

0 BBIIOIHATH CpaBHCHHC YUCCII B PCAJIbHBIX CUTYyallUAX;

0 cocTaBisiTh YUCIOBBIE BRIPAXKECHUS MIPU PELICHUH MPAKTUYECKUX 33]a4 U 3a]a4 U3 IPYTHX y4eOHbIX MPEIMETOB.
CraTuCTHKA ¥ TeopHsl BepOSATHOCTEl

0 IlpencraBisiTh JaHHBIC B BUJE TAOIHII, JUATPaAMM,

0 uyurarh HHGOPMALIKIO, TPEICTABICHHYIO B BUE TaOJIUIIbI, TUATPAMMBI.
TekcToBbBIE 3a1a4H

0 PemaTh HECIOXXHBIE CIOKETHBIC 331a4H Pa3HBIX TUIIOB HA BCE apu(hMETHUECKUE ACHCTBUS;

0 cTpouTh MOJEINb yCIOBUS 3a7auu (B BUAE TaOJIUIIbI, CXEMbI, PUCYHKA), B KOTOPOM JaHbl 3HAYEHUS JIBYX U3 TPEX B3aMMOCBA3aHHBIX BEJIMYMH, C
LeJIbI0 TIOMCKA PeIleHus 3a7auu;

0 ocymecTBIsATH CIOCOO MOMCKA PEIIeHHs 3a/1a4, B KOTOPOM PACCYKJIEHUE CTPOUTCS OT YCIOBHUS K TPeOOBAHUIO WIIM OT TPEOOBaHHS K
YCIIOBUIO;

0 cocTaBaATh ILIAH PELICHUA 3a/1a4M;

d BBIJACIATD OTallbl PCIICHUA 3a/1a4H,

0 MHTEpHpEeTUPOBATH BHIUYMCIUTENbHBIE PE3YNIBTATHI B 33/1aU€, UCCIEI0BAThH MOJIYYEHHOE PEIICHUE 3a/1a4H;

0 3HaTh pa3nuuue cKopocTel 00BEKTa B CTOSAUYEH BOJIE, MPOTUB TEUCHHSI U TIO TEUCHHIO PEKU;

0 pemars 3aja4i HA HAXOXK/ICHHE YACTH YKCIIa U YUCIIA 110 €r0 YacTH;

0 pemaTh 3aauu pa3HBIX TUIIOB (HAa pabOTy, HAa MMOKYIKH, HA TBUKEHHE), CBA3BIBAIOIIUX TPH BEIUMYHHBI, BBIJENIATH 9TH BEIMYMHBI U OTHOIICHUS

MCKAY HUMU,



0 HaxoAWTh MPOUEHT OT YKCJIA, YUCIIO MO MPOLEHTY OT HEr0, HAXOAUTH MPOIEHTHOE OTHOIICHHUE JBYX YHCEJ, HAXOAUTh MPOILEHTHOE CHIKEHUE
WJIU MPOLEHTHOE MOBBIILICHNUE BETUYNHBI,
0 pemars HECIOKHBIE TIOTUUECKHUE 33]]a4l METOJIOM PACCYKIACHUIA.
B noBceqHeBHOM KU3HM U NPU M3YYEHUH APYTUX NPeIMETOB:
0 BbLABHraTh TMIIOTE3bI O BOBMOXKHBIX MPECIbHBIX 3HAUEHUSX UCKOMBIX BEJIMYMH B 3aJ1a4e (Jes1aTh MPUKUIKY)
Harasanas reomerpust
I'eomeTpuueckue Gurypsol
0 OmnepupoBarb Ha 0a30BOM ypOBHE MOHATHUAMHU: (PUTypa,TOYKA, OTPE3OK, MpsiMasi, JIyd, JIOMaHas, Yrojl, MHOTOYTOJbHUK, TPEYrOJbHUK M
YEeTBHIPEXYTOJILHUK, TIPSIMOYTOJILHUK U KBAJPAT, OKPYKHOCTh U KPYT, IPSIMOYTOJIbHBIN Mapauienenumnesa, Kyo, map. M3o0paxars n3ydaemeie GUrypsr ot
PYKHU U C TIOMOIIBIO JIMHEUKU U TTUPKYJIA.
B noBce HeBHOM KU3HM U IPH M3YYEHHUH JAPYTUX NPeIMETOB:
0 pewmaTh mpakTUYECKUE 3a7a4l C IPUMEHEHUEM MPOCTEUIITNX CBONCTB QUTYD.
HN3mepeHus u BbIYMCIEHUS
U BBINONHATH U3BMEPEHUE JUIMH, PACCTOSIHUM, BETUYHUH YIJIOB, C IOMOIIbIO HHCTPYMEHTOB ISl U3BMEPEHUN JIIMH U YIJIOB;
0 BBIYUCIATH IUIOWAAN IPSIMOYTOJIbHUKOB.
B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEAMETOB:
0 BBIYUCIATH PACCTOSIHUS HA MECTHOCTH B CTaHJIAPTHBIX CUTYALMSIX, IJIOMIAIU MPSIMOYTOJIbHUKOB;
0 BBIMOJHATH IPOCTEUIITNE TIOCTPOSHUS U U3MEPEHUSI HA MECTHOCTH, HEOOXOIMMBIE B PEATTbHOM KU3HH.
Hcropust MaTeMaTUKH
0 onuchIBaTh OTAEIbHBIE BBIIAIOIIMECS PE3YyIbTaThl, IOJYYEHHBIE B XOJ1€ PA3BUTHS MAaTEMaTUKH KakK HAyKH;
0 3HaTh OpUMEpPHl MATEMATUUYECKUX OTKPBITUNA U UX aBTOPOB, B CBA3U C OT€UECTBEHHOW U BCEMUPHON UCTOPUEH.
BhinyCKHUK NOJVYHMT BO3MOKHOCTE HAVYUTELCH B 5-6 Ki1accax (1/1s1 o6ecrie4eHusi BO3MOKHOCTH YCIEIIHOI0 MPO/I0J/2KeHUs1 00pa30BaHMs HA

0a30BOM U YIJIy0JIéHHOM YPOBHSX)



9J1eMeHThI TCOPUH MHOYKECTB U MaTeMaTHYeCKOM JIOTUKH

2 NOHAMUAMU. MHOMNCECMEB0, XAPAKMEPUCMUKU MHOIMNCECMBA, dJEeMEHM MHOIMHcecmed, nycnioe, KOHedHoe u beckoneunoe

0 Onepuposams
MHOXHCECMB0, NOOMHONCECMB0, NPUHAOIEHCHOCHD,

0 onpedenamov npunaoneicHOCMb dIeMEHMA MHOHMCECMBY, 00bEOUHEHUIO U Nepecedenuo MHOMCeCms, 3a0a8amsb MHOMCECBO C NOMOUBIO
nepevucienus 21eMeHmMos, C108eCHO20 ONUCAHUSL.
B noBceiHeBHO KU3HM U NIPH U3YYEHHH APYTUX NMPeIMETOB:

0 pacnoznasamv nocuuecku HeKOppeKMHble 8bICKA3bIBAHUSL

0 cmpoums yenouku ymozakitoueHuil Ha OCHOBe UCHONb308AHUSL NPAGUTL TOSUKIL.
Yucna

0  Onepuposamv noHamuamu: HaAMypaibHoOe YUCIO, MHONCECMBO HAMYPALbHLIX YUCE], Yel0e YUCIO, MHONCECHBO YelblX YuUcel, 0ObIKHOBEHHAS.
0pobb, decamuunas Opobb, CMeUanHoe YUCIO0, PAYUOHATbHOE YUCTIO, MHONCECBEO PAYUOHATIbHBIX YUCE], 2e0MemPUYecKdsi UHMepnpemayus
HamypanibHulX, YenvlX, pAyuOHAIbHbIX,

0  noHumams u 06vACHAMb CMBICT NO3UYUOHHOU 3ANUCU HAMYPATbHO20 YUCILA,

0 ewinoaname evluucieHus, 8 MOM YuUCIe C UCNOIb308AHUEM NPUEMOB PAYUOHATILHBIX BbIUUCTEHUL, 0O0CHOBbIBAMb AN2OPUMMbL 8bINOIHEHUS
oelicmeuil;

0 ucnonvzosams npusnaxu oeaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmsbl u npouzsedenus uucen npu blNOJIHEHUU BbIYUCTIEHUL U PeueHUU
3a0a4, 060CHO8b18aMb NPUHAKU OETUMOCU,

0  ewinoaname okpyaienue payuoHaIbHbIX Yuces ¢ 3a0aHHOU MOYHOCMbIO,

0 ynopsoouusams wucia, 3anucanmvie  8ude 0OLIKHOBEHHBIX U 0eCAMUUHBIX OpOobell,

0 wuaxooums HOH u HOK uucen u ucnonv3o6ams ux npu peuieHuu 3a0da, .

0  onepuposamv nowsmuem mMooyib YUCIA, 2e0OMEMPULECKAs UHMePpnpemayus MooyJis Yucd.

B noBceqHeBHOM KU3HM U NPU U3YYECHUH APYTUX NPEAMETOB:

2 o o
3,[[60]: " Aajiee — 3HaThb ONPEACICHUEC TOHATHUA, YMETh NOACHATD €ro CMbICJI, YMETb UCIIOJb30BATh NOHATHUEC U €0 CBOUCTBA ITPU NPOBEACHNUU PACCYKACHNUU, NOKA3aTCIILCTB, PECHICHUU
3ajJad4.



0  npumenamv npasuna NPUOIUIHCEHHBIX BLIYUCTEHUL NPU PeUleHUU NPAKMUYECKUX 3a0ay U peuleHul 3a0ay Opy2ux y4eOHbiX npeomemos;

0 ewinonnamo cpasHenue pesyibmamos bluUCieHUll npu peuleHuy npakmudeckux 3a0ay, 8 mom Yucie NPUOTUNCEHHBIX GbIYUCTICHU,

0 cocmasniams uuciosvie 8bipadceHUs U OYeHUBAMb UX 3HAYEHUs NPU PeuleHUy NPAKMUYeCKUX 3a0a4 U 3a0a4 u3z Opyeux y4eOHbix npeomemos.
YpaBHeHus1 U HEpaBEeHCTBA

0  Onepuposamv nousmusamu: paseHCmeo, YUci080€ paeeHcmeo, ypaeHeHue, KOPeHb YPAGHEHUs, peuleHue YPaeHeHUs, YUCI080e HePABEHCMEBO.
CTaTuCTHKA U TeopHsi BEepPOSTHOCTEl

0  Onepuposamv nousmusamu: cmonrbuamoie u Kpy208ble OUazpammul, madauybl OAHHbIX, CpeoHee apudmemuieckoe,

0  usenexams, uHghopmayuro, npedcmagieHHyo 8 madbauyax, Ha OUaApPamMMax;

0 cocmasniame mabauysl, cmpoums Ouazpammsl Had OCHOBE OAHHUBIX.
B noBceaHeBHOM JKU3HM U NIPU U3YYEHHH APYTUX MPEAMETOB:

0  uzerexamv, unmepnpemuposams u npeooPaz08vi8aAms UHGOPMAYUIO, NPEOCMABIEHHYIO 8 MAOIUYAX U HA OUASDAMMAX, OMPAANCAIOULYIO

CBOLICMBA U XAPAKMEPUCUKU PEATIbHbIX NPOYECCO8 U S6LeHUIL.
TexcroBbIe 321241
0  Pewamsb npocmvie u clodcHble 3a0adu pa3HbIX MUNOS, A MAKHCE 3A0aYU NOBLIUEHHOU MPYOHOCMU,
0 wucnonvzoeams pazuvie Kpamkue 3anUCU KaK MOOEIU MEKCMO8 CLONCHBIX 3a0ay 05l NOCMPOEHUsI NOUCKOBOU CXeMbl U PeUeHUsl 3a0a,
0 3uams u npumenamos 0b6a cnocoba noucka peuieHus 3a0a4 (om mpebo8arus K YCio8uto U om yciosus K mpebosanuio);
0 mooenuposams paccyxicoenus npu NOUCKe peueHust 3a0ad ¢ NOMOwbI0 2pagp-cxemvl;
0 ewvl0enamv smansl peulenus 3a0a4u U COOEPAHCAHUE KA 020 IManda,
0  ummepnpemuposams @uluuciumenvHvle pe3yibmamol 8 3a0aue, UCC1e008ams NOJIYUEHHOE peuieHue 3a0ayu;

0 AHAIUUPOBAMb 6CEBO3MOINCHbLE CUMYAYUU 63AUMHOCO PACNOIONCEHUA C)ny 00bEKMOo8 U UsMeHeHUe UX xapakmepucmuk npu CO6mMeCcmHom

08uUdICeHUU (CKOPOCMb, 8peMsl, pACCMOsAHUe) NPU peuleHUY 3a0ay Ha 08U CEeHUEe 08YX 00BLEKMO8 KAK 8 00HOM, MAK U 8 NPOMUBONOIONCHBIX HANPABNEHUSX,
0 uccnedosams 6ceeo3modicubie cumyayuy npu peueHuu 3a0a4 Ha 08UMCeHUe no peKe, paccmMampuéans pasHsle CUCmeMbl OMmc4éma,

0 pewams paznoobpasnvie 3a0ayu «HA YACUY,



d peuiams u 000CHO8bIBAMb C80E peuienue 3a0au (6bla€ﬂ}ln’Zb mamemamudecKyro OCHOGy) HA HAXO0JICOeHUe Yacmu YUcia U Yucida no e20 4acmiu

HA OCHO6€ KOHKpPEemMHO20 CmblCla ()p06u,'

d 0CO3HABAMb U 0OBACHAMb UOCHMUYHOCMb 3004y PA3HbIX MuUnoes, CeA3blearouwjux mpu e6ejiuvduHbsbl (HCI pa6omy, HA NOKynKu, Ha deuofcenue);

8b10€IAMb MU BETUUUHBL U OMHOUEHUSL MENCOY HUMU, NPUMEHSAMb UX NPU peuleHuu 3a0ay, KOHCMPYUposams cOOCmMeEeHHbie 3a0ayl YKA3AHHbIX MUNO8.
B noBceqHeBHOM KM3HM U NIPU U3YYEHHH IPYTUX MPEAMETOB:

0 eswidersmv npu pewerHuu 3a0a4 XapakmepucmuKku paccmMampusaemol 8 3alaue cumyayuu, OMJIUYHble OM pPeanbHblX (me, Om KOMOpbIX
abcmpazuposanucy), KOHCMpyuposams HOBble CUMYAYUU ¢ Y4Eémom dMux Xapakmepucmuk, 8 YACWMHOCMU, NPU peuleHuu 3a0ay HA KOHYeHmpayuu,
yuumbvleambvb NJ10OMHOCNHIb eeuecmeda,

0 pewams u koHcmpyuposams 3a0a4u HA OCHO8E PACCMOMPEHUsL PEANbHbIX CUMYAYULl, 8 KOMOPbIX He MpeOyemcs MOYHbILL GbIYUCIUMENbHbL
pesynomam,

0 pewams 3a0auu na Osudicenue no pexe, paccmampusds pazusle CUCHemMbl Omciemad.

Harasanasn reoMerTpus
I'eomerpuueckue Gurypsl
0 Hzenexamw, unmepnpemuposams u npeodpas308vléams UHGOPMAYUIO 0 2e0Mempudeckux ueypax, npeocmasieHHyI0 Ha Yepmextcax;
0 wusobpasxcams usyuaemvle pueypvi 0m pyKu U ¢ HOMOUbIO KOMNIOMEPHBIX UHCIPYMEHMNOS.
HN3mepeHus u BbIYMCIEHUS
0 eswinonnams usmepenue OUH, pacCmosHUL, 6eIUYUH Vel08, C HOMOWLIO UHCIMPYMEHMO8 Ol USMEPEHULl OJIUH U Y2l08;
0  evluuciams niowaou npsamoy20ibHUK08, Kaopamos, 00bEMbl NPAMOY20IbHbIX NaApaiilelenunedos, Kyoos.
B noBcenHeBHOM KU3HM U NMPU U3YYEHUH IPYTUX NPeAMETOB:

0  swiuuciams paccmosnus Ha MECMHOCIU 8 CMAHOAPMHBIX CUMYAYUSX, NAOWAOU YHACKO8 NPAMOY20IbHOU opMbl, 00BbEMbBL KOMHAM,

0 swinonnams npocmetiuiue nOCMpOeHUsi HA MECIMHOCIU, HEOOX0OUMbLE 8 PealbHOU HCUHIL,

0 oyenusams pasmepwvl peaibHbIX 0OBLEKMOE OKPYICAIOUIE20 MUPA.

Hcropust MaTeMaTUKH



d Xapakmepuweamb 8KIA0 6bl()61}0u/ﬁ/lxc}l mMamemamuKkos 6 paseumue mamemamuKku U UHbILX HAY4YHblX obnacmelil.

BuinyckHuk HavuurTes B 7-9 kiaccax (sl MCIIOJIb30BAHUS B MOBCEHEBHOM KU3HU M 00ecriedeHUs1 BO3MOKHOCTH YCIIEIIHOT0 MPOA0JIKEeHU I
o0pa3oBaHusi Ha 0a30BOM YpOBHe)
DJieMeHThI TEOPUHM MHOKECTB U MATEMATHYECKOI JIOTHKH
0 Onepuposath Ha 6a30BOM YPOBHE® IOHATHAMI: MHOKECTBO, SIEMEHT MHOKECTBA, OMHOKECTBO, IPUHA/IEKHOCT;
3a/1aBaTh MHOKECTBA MEPEUNCIICHUEM UX DJIEMEHTOB;
HaXOJUTh MepeceueHue, 00beIMHEHNE, TOAMHOKECTBO B IPOCTEHUILINX CUTYAIIHIX;

OIICpHUPOBATH HA 0a3oBOM YPOBHEC MOHATHAMUA: OIIPCACIICHUEC, AKCHMOMA, TCOpPEMA, NOKA3aTCIbCTBO,

O O O 43

IIPUBOJUTH IPUMEPHI U KOHTPIIPUMEPHI IS IOATBEPKHEHUS CBOUX BBICKA3bIBAHUM.
B noBceHeBHOM KU3HM M NIPH M3YYCHHHU APYTUX NPEJIMETOB:
0 wucnonb3oBaTh rpaduyeckoe NpeAcTaBIeHue MHOXKECTB JUIsl OMMCAHUS pealIbHBIX MPOLIECCOB U SBJICHUM, IPU PELICHUH 3a1a4 IPYTux

y4eOHBIX PEIMETOB.
Yucaa

0 OmnepupoBaTh Ha 0a30BOM YPOBHE MOHITHUSIMH: HaTypalbHOE YHUCIIO, IIEJI0€ YNCII0, OOBIKHOBEHHAs Jp00b, JeCATHUHAs APOoOb, CMEIIaHHas

JpoOb, paliMOHAJILHOE YHCII0, apU(PMETHUECKUN KBaJApaTHBII KOPEHb;

0 wucrosb30BaTh CBOMCTBA YMCEN U IIPAaBUJIA AEMCTBUIA MTPU BBITOJHEHUHN BBIUUCIICHUN;
MCIIOJIb30BaTh IPU3HAKY JIEIMMOCTH Ha 2, 5, 3, 9, 10 npu BbINOIHEHUH BHIYUCICHUHN U PEILIEHUU HECIIOKHBIX 33/]1a4;
BBIIIOJIHATH OKPYTJIEHHE PAallMOHAIBHBIX YHCENI B COOTBETCTBUU C ITPABUJIAMU;

OILICHUBATL 3HAUYCHUC KBAAPATHOI'O KOPHA U3 MTOJIOKUTCIILHOTO LECJIOr0 YUCia;

O O O 43

pacno3HaBaTh pallMOHAIbHbIE U HPPALMOHAIIBHBIE YHCIIA;

3311eCh 1 Janee — Pacro3HABATh KOHKPETHbBIE IPUMEph! OOIIIX MOHATHIT [0 XapaKTepHBIM MPHU3HAKAM, BBIIOJTHSTE ASHCTBHS B COOTBETCTBHHM C ONPEIEICHHEM H P OCTEHIIIMI
CBOWCTBaMHM MOHATHH, KOHKPETH3UPOBATh IPUMEpaMH OOIIIE TOHATHS.



0 cpaBHUBaTh UKCiIA.
B noBceHeBHOM KU3HM M TIPM M3Y4YEeHHHU APYTUX NPeJIMETOB:

0 oueHUBaTh pe3y/ibTaThl BBIYMCIECHUHN IIPU PELLIEHUH NPAKTUYECKUX 3a/1ay;

0 BBINOJHATH CPABHEHUE YHCEI B PEAIbHBIX CUTYaLUsX;

0 cocCTaBiATH YMCIOBBIE BHIPAKEHUS MPU PELIEHUH MPAKTUYECKUX 3a/1ad U 33]1a4 U3 IPYIHX YU4EeOHBIX MPEIMETOB.
ToxnecTBeHHBbIE IPe0OPa30BAHUA

0 BblnosHATH HECIOXHbBIE TPE0OpPa30BaHUS AJIsl BBIUMCICHUS 3HAUEHUHN YHCIIOBBIX BBIPAKEHUH, COAEpKAILUX CTEIIEHU C HATypalbHbIM
[I0Ka3aTeleM, CTENEHH € LEJIbIM OTPULIATEIbHBIM IIOKA3aTEeNIEM;

0  BBINOJHATH HECIIOXKHBIE MPE0OpPa30BaHUs LIEIbIX BBIPAXKEHUN: PaCKpbIBaTh CKOOKH, IPUBOIUTH OJOOHBIE CllaracMble;

0 wumcnonp30BaTh GOPMYIIBI COKPALICHHOTO YMHOKEHUS (KBaApaT CyMMBI, KBaJ[paT pa3HOCTH, Pa3HOCTh KBAIPATOB) IS YIIPOLICHUS
BBIYUCIICHUH 3HaYeHU BbIPayKEHHUIA;

0  BBINOJHATH HECIOXKHBIE TPe0Opa30BaHUs APOOHO-INHEHHBIX BEIPQXKEHUHN U BBIPAXKEHUH ¢ KBaJpaTHBIMU KOPHSIMHU.
B noBceHeBHON KU3HM M NIPM M3YUYEHHHU APYTUX NPeIMETOB:

0 moHMMAaTh CMBICI 3aMUCH YHCTIA B CTAHJAPTHOM BHJIE;

0 onepupoBaTh Ha 6a30BOM ypOBHE MOHSATUEM «CTaHAAPTHAS 3aIUCh YHCIa».
YpaBHeHHUs M HEPABEHCTBA

0 OmnepupoBaTh Ha 0a30BOM YPOBHE MOHITHUSIMH: PAaBEHCTBO, YHCIOBOE PAaBEHCTBO, ypaBHEHUE, KOPEHb YPaBHEHMsI, pEIlIEHNUE YpaBHEHUS,
YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO, PELLICHUE HEPABEHCTBA;

0 mnpoBepsATh CHPaBEIMBOCTH YHCIOBBIX PABEHCTB U HEPABEHCTB;
peliaTh JIMHEWHbIE HEPaBEHCTBA U HECJIOKHbIE HEPABEHCTBA, CBOIAIIMECS K JTMHEHHBIM;
peliaTh CUCTEMbI HECIIOKHBIX JIMHEHHBIX YpaBHEHUN, HEPABEHCTB;

MIPOBEPSITH, SIBJISETCS JIM JAHHOE YHCIIO PEIIeHHeM ypaBHEHUs (HEPABEHCTBA);

O O O 43

peliaTh KBaJlpaTHbIE YpaBHEHU 110 popMyJie KOpHEH KBaIpaTHOTO YpaBHEHMUS,



0 wu300paxkarh perieHus HEPaBEHCTB U UX CUCTEM Ha YHUCIOBOM MPSIMOM.
B noBceaHeBHOM KMU3HM U NIPU U3YYEHHH APYTUX MPEAMETOB:

0 COCTaBJIATh U pCIIATH JIMHEHHEBIEC YpaBHCHHA IIPU PCUICHUU 3a1a4, BOSHUKAIOIIUX B JPYIrUx y‘-Ie6HBIX npeamMeTax.

DOyHKIUHA
0 Haxomuts 3HaueHHe QYHKIUU IO 33JaHHOMY 3HAYCHUIO apTyMCHTA;
0 HaxoIuTh 3HAYCHHE apTyMEHTA IO 33/IaHHOMY 3HAYCHHIO (YHKIIMH B HECJIOKHBIX CUTYAIIHSIX;
0 omnpenensTh MOJOXKEHUE TOUKH 10 €€ KOOpAUHATaM, KOOPAUHATHI TOUYKH 10 €€ MOJI0XKEHUIO Ha KOOPIMHATHON IIIOCKOCTH;
0 mo rpaduky HaXOIUTH OOIACTH OMpEIENICHNUs, MHOXKECTBO 3HAYCHU, HYNIU (DYHKIIUHU, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA, TPOMEKYTKH

BO3pacTaHUs U yOBIBaHMsI, HANOOJBIIICEC U HAMMCHbIIICE 3HAUCHUS (PYHKIIUH;

CTpOUTH TpaduK TUHEHHON QYHKIINH;

NIPOBEPSTH, SIBIISCTCS JIM JAHHBIA rpaduK rpagKoM 3a1aHHON QyHKIMK (JIMHEHHOHN, KBaIpaTUYHOM, 00paTHOM MPOTIOPIIMOHATLHOCTH);
OIPENeNATh NPUOIMKEHHBIC 3HAUCHUS KOOPJMHAT TOYKH MepeceueHus rpa@ukoB (yHKIINNT;

ONneprupoBaTh HA 0a30BOM YPOBHC IMOHATHUAMU: ITOCIICAOBATCIIBHOCTD, apI/ICI)MeTI/I‘-IeCKaSI nporpeccusd, rcoMETpUICCKasa MMporpeCcCusd;

O O O O 4O

pemaTh 3a/1a4i Ha IPOrPECCUH, B KOTOPHIX OTBET MOXKET OBITh MOJIyUY€H HEMOCPEICTBEHHBIM M10ACUETOM 0€3 MpUMEHEHUs (OpMYIL.
B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEeIMETOB:

d HCIIOJBb30BaTh Fpa(l)I/IKI/I PCAJIbHBIX ITPOUCCCOB U 3aBHCUMOCTEM I OIIPECACIICHUS UX CBOICTB (HaI/I6OHBH_II/IC N HAUMCHBIIINEC 3HAYCHU,

IPOMEXXYTKH BO3PACTaHMs U YOBIBAaHUs, 00IaCTH MOJOXKUTENBHBIX U OTPUILIATENIbHBIX 3HAUEHUH U T.I1.);
0 wucrosb30BaTh CBOMCTBA JIMHEHHONW (DYHKIMU U €€ rpadUK MpU pelIeHUH 3a/1a4 U3 IPYTUX y4eOHBIX IPEIMETOB.
CraTncTuka ¥ TeopHusi BepOsiITHOCTEH
0 HMwmerpb npeacTaBieHNEe O CTATUCTHUECKUX XAPaKTEPUCTUKAX, BEPOATHOCTH CIYy4aHOTO COOBITUS,, KOMOMHATOPHBIX 3a/a4ax;
0 pemars npocreiiye KOMOMHATOPHBIE 3a7a4l METOJIOM IIPSIMOTO U OPraHU30BaHHOTO Iepedopa;
0 mnpeacTaBisTh AaHHBIE B BUJE TaOIUL, 1Uarpamm, rpaukoB;
0

YUTaTh UH(OPMAIIHIO, TPEJCTABICHHYIO B BUJIE TaOJIUIIbI, AUArpaMMbl, TpadukKa;



D OHpelleJISITB OCHOBHBIC CTATUCTUYCCKUC XapaKTepI/ICTI/IKI/I YHUCJIOBBIX Ha60p0B;

0 oleHWBaTh BEPOSITHOCTh COOBITHS B IPOCTEHIITNX CIyUasx;

D UMETHb HpeI[CTaBJIeHI/Ie (0] pOJII/I 3aKOHa GOHBH_II/IX YUCCJI B MACCOBBIX SABJICHUAX.
B noBceqHeBHOM KMU3HM U NIPU U3YyYEHUH APYTUX NPeIMeTOB:

0 omeHUBATH KOJUYECTBO BO3MOKHBIX BAPHAHTOB METOJIOM Iepedopa;

0 wuMeTh IpeACTaBICHHE O POJIU MPAKTUICCKU JOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITHH;

D CpaBHI/IBaTL OCHOBHBIC CTATUCTHUYCCKHEC XapaKTepI/ICTI/IKI/I, HOJIyLIeHHI)Ie B HpOHGCCG pGIHGHI/Iﬂ HpHKHaILHOﬁ 3aJa4du, I/I3y116HI/I$[ peam,Horo
SIBJICHUS,

0 oueHUBaTh BEPOSTHOCTD PEaIbHBIX COOBITUHN U SIBICHUN B HECJIOKHBIX CUTYAIIHSIX.
TexcToBbIE 3a7a4N

0 Pemars HECIOXKHBIE CIOKETHBIE 33]]a4l Pa3HBIX THIIOB HA BCE apr(PMETHIECKUE ICHCTBUS;

0 crpouTh MOJENb YCIIOBUSA 33]1a4t (B BUJE TaOJIUIIbI, CXEMBbl, PUCYHKA WM YPABHEHUS), B KOTOPOM JaHbl 3HAUEHUS ABYX U3 TPEX
B3aMMOCBA3aHHBIX BEJINYHNH, C IICJIBIO IIONCKA pemeHI/m 3adadu,;

0 ocymiecTBIATH CIIOCOO MOMCKA PELIeHUs 3a7aud, B KOTOPOM PacCyXJIEHUE CTPOUTCS OT YCJIOBHUS K TPeOOBAaHUIO WM OT TpeOOBaHUS K
YCIOBHIO;
COCTaBJIATH IJIaH PELICHUA 3a]a4H;
BBIJACJIATH 3Tallbl pGHIGHI/Ifl 3adadu,;
HMHTEPIPETUPOBATH BBIYUCIUTEIBHBIEC PE3YIIbTATHI B 3a/1a4€, UCCIEA0BAThH MOJYYEHHOE PELIEHUE 3a1a4H;
3HATh pa3Nure CKOPOCTeH 00BbEKTa B CTOSTUEH BOJIE, MPOTHB TEUSHUS U 110 TCUSHUIO PEKH;

pelmiaTh 3a/la4 Ha HAXOKACHUC YaCTH YUCJIa U YUCJIA 110 €0 YaCTH;

O O O O O 4O

peliaTh 3aJia4r pa3HbIX TUIIOB (Ha pa60Ty, Ha MMOKYIIKH, Ha I[BI/I)KCHI/IC), CBA3BIBAIOIIUX TPU BCIIMYUHEI, BBIACIIATH 3TH BCIIMYNHBI U

OTHOIICHUA MCKIAY HUMH,

0 HaxXoJUuThb NPOUCHT OT YHCJIa, YUCJIO 11O ITPOLCHTY OT HETO, HAXOAUTH MMPOLCHTHOC CHUKCHUC UJIU IPOUCHTHOC MMOBLIINICHNEC BCJIMUUHEBI,



0 pemaTh HECIOXKHBIE JOTHYECKUE 3a/1a4U METOIOM PACCYXKICHUM.
B noBceHeBHOM KU3HM M TIPM M3Y4YEeHHHU APYTUX NPeJIMETOB:
0 BBLABUIATH FMIIOTE3bI O BO3MOXKHBIX IIPEIEIbHBIX 3HAUEHUAX UCKOMBIX B 3a/1a4€ BEJIMYMH (JeaTh IPUKUJIKY).
I'eomeTpuueckue purypni
OnepupoBath Ha 6a30BOM yPOBHE HOHSATUSIMH F€OMETPHUECKUX (PUryp;
U3BJIEKaTh HH(POPMAIIHIO O TEOMETPHUUECKUX (PUTYpax, MPeICTaBICHHYIO Ha YepTeKaxX B SIBHOM BH/IC;,

MMPUMCHATD AJIA pCIICHUSA 3aaa4 rCOMCTPHUICCKUC (1)aKTBI, €CJIK YCJIOBHA UX MPUMCHCHUS 3a/IaHbI B SIBHOU (bOpMC;

O O O O

peuars 3aaa4Y Ha HAXOXIACHUC I'COMETPUICCKHUX BCIIMYUH I10 06pa3uaM HJIN aJITOPHUTMAaM.
B noBcegHeBHOM KH3HHU U IPpU H3YYCHUH NPYIUX NPEAMETOB:

ad HCITIOJIF30BaTh CBOMCTBA T'COMCTPUUICCKUX (1)I/Il"yp AJI pCHICHU TUIIOBBIX 3a/1a4, BO3SHUKAKOIINUX B CUTyallUAX HOBCCHHGBHOﬁ JKHU3HH, 3aJa4

MPaKTUYECKOTO COACPIKAHMUS.
OTHoOIIEHU A

0 OnepupoBaTb Ha 0a30BOM YpOBHE NOHSATUSAMHU: PABEHCTBO (DUTYD, paBHbIE (DUTYPBI, PABEHCTBO TPEYTOJIbHUKOB, APAIIEIbHOCTh IPSIMBIX,

NEPHEHANKYJIIPHOCTD NPSIMBIX, YTJIbl MEKY MPSAMBIMH, IEPIECHIUKYIISIP, HAKIOHHASA, TPOCKIUS.
B noBceqHeBHOM KU3HHU U NIPH U3YYEHUH APYIUX MPEeIMETOB:
0 wucrosb30BaTh OTHOLIEHMS ISl pEHICHUS TPOCTEHIINX 3a/]ad, BOSHUKAIOLIUX B PEAJIbHOM JKU3HH.
HN3mepenus ¥ BbIYMCICHUSA
0 BbInonHATh U3MEpPEHHE UIMH, PACCTOSHUI, BETMYUH YIJIOB, C TIOMOIIBI0 HHCTPYMEHTOB JUIsl U3MEPEHUH JJIUH U YIJIOB;
0 npumeHSTh GOPMYJIBI IEPUMETPA, IIOMAAN U 00BEMA, MIIOLIAAN TOBEPXHOCTH OTAEIbHBIX MHOIOIPAHHUKOB IIPHU BHIYMCIIEHUSX, KOT1a BCE
JTAHHBIE UMEIOTCA B YCIIOBUH;

0 IMPUMCHSATH TCOPEMY HH(I)aropa, 0a30BbIC TPUTOHOMCTPHUYCCKUEC COOTHOMICHUS JJISI BBIYUCIICHUS JJIUH, paCCTOﬂHHﬁ, ILTOIIACH B

MIPOCTEUIINX CIIyqasiX.

B noBceqHeBHOM KU3HM U NPU U3YYECHUH APYTUX NPEAMETOB:



0 BBIYUCIATH PACCTOSIHUS HA MECTHOCTH B CTAHJIAPTHBIX CUTYAIUSX, TUIOMAAN B IPOCTEHIINX CIydasx, IPUMEHATH (POpPMyIIbl B IPOCTEHIIINX

CUTYalUsX B [IOBCEHEBHOW KU3HU.
I'eomeTrpuyeckne moCTpoeHUs
0 M3o0paxkaTh TUIOBBIE IIJIOCKUE PUIYPBI U (PUTYPBI B IPOCTPAHCTBE OT PYKU U C IOMOILBIO HHCTPYMEHTOB.
B noBceHeBHOM KU3HM M TIPM M3YYECHHHU APYTUX NPeJIMETOB:
0  BBINOJHATH NPOCTEHIINE TOCTPOCHHUS HA MECTHOCTH, HEOOXOAMMBIE B PEATHHOM KU3HH.
I'eomerpnyeckne npeodpazoBaHus
0 Crpouts purypy, CHMMETPUUHYIO JAaHHOH (UType OTHOCHTEIHHO OCH U TOUYKH.
B noBceHeBHOM KU3HM M NIPH M3YYCHHHU APYTUX NPEIMETOB:
0 pacno3HaBaTh ABMKEHHE OOBEKTOB B OKPYXKAIOIEM MUPE;
0 pacno3HaBaTh CHMMETPUYHBIE (PUTYPHI B OKPYXKAFOIIEM MHPE.
BekTOopbl M KOOPAUHATHI HA MJIOCKOCTH
0 OmnepupoBaTh Ha 0a30BOM YPOBHE MOHITHSIMH BEKTOP, CyMMa BEKTOPOB, POU3BECHIE BEKTOPA HA YMCIIO,KOOPAUHATHI Ha IIJIOCKOCTH;
0 onpenenstb NpUOIMKEHHO KOOPAUHATHI TOUKH 110 €€ N300paKEHUI0 Ha KOOPIMHATHON MIOCKOCTH.
B noBceHeBHOM KU3HHM M TIPH M3YYCHHH APYTUX NPEIMETOB:
0 wucrosnb30BaTh BEKTOPHI U1 PELIEHUS IPOCTEUIINX 3a/1a4 Ha ONPEAEICHUE CKOPOCTH OTHOCUTENBHOIO IBHKEHUS.
HcTopusi MaTeMaTHKHU
0 OmnuceiBaTh OTAEIBHBIE BHIAAOIINAECS PE3YIIbTATHI, IIOJYYEHHBIE B XOA€ PA3BUTHS MaTEMATUKHU KaK HAyKH;
0 3HaTh NpUMEPHI MATEMAaTUYECKUX OTKPBITUI U UX aBTOPOB, B CBS3HM C OTEUECTBEHHON U BCEMUPHON UCTOPHEN;
0 mnoHuMaTh pojib MaTEMATUKH B pa3BuTuu Poccuu.
Meroabsl MaTeMaTHKH
0 BosiOupars NOIXOAAIIMA H3YUEHHBINH METOA JUIsl pEIIEHUH N3YYEHHBIX TUIIOB MaTeMaTHYECKHUX 3a/1ay;

0 IIpuBoauTh mpUMeEphl MaTEMATHUECKUX 3aKOHOMEPHOCTEN B OKpYKaroIlel JeHCTBUTENIbHOCTH U IPOU3BE/IEHUSX UCKYCCTBA.



BbInyCKHUK [OJVYHUT BO3MOKHOCTh HAVYUTLCS B 7-9 Kiiaccax /M o0ecnedeHnsi BO3MOKHOCTH YCIEIIHOT0 MPOA0JIKeHHsI 00pa30BaHUS HA
0a30BOM U YIJ1y0J1éHHOM YPOBHSIX
JJIeMEeHTBI TEOPUH MHOKECTB M MATEMATHYECKOM JIOTHKH
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d Onepupoeamb NOHAMUAMU. onpe()eﬂeyue, meopema, aKkCuoma, MHOoMICecmeo, xapakmepucmuKu MHodcecmea, 3J1emMeHm MHoIicecmeda,

nycmoe, KOHeunoe u beckoneunoe MHOIHCECNEBO, l’lOdMHOJfC@CWlGO, I’lpuHClaﬂEJfC'HOCmb, BKJIIOYE€HUE, pABEHCNM B0 MHOIMCECME,
d u306pa9fcamb MHOJCECMBA U ONHOULEHUE MHOJHCECNE C NOMOUIbIO KPY208 317!]16]?61,'
d onpe()e/zﬂmb l’lpuHClaﬂe.?iCHOCn’Ib dNIeMEHMA MHOIAHCECMBY), 00vbeOuHeHUIO U nepecedyerHuro MRoacecme,
ad 3a0a6amvb MHONCECEO C NOMOWbIO nepevUCieHUsl 3J1emMenntos, Cil106€CHO20 ONUCAHUA,

ad onepupoeantb NOHAMUAMU. 6bICKA3bI6AHUE, UCMUHRHOCMb U JIOHCHOCMb 6bICKA3bI6AHUA, OMPUYAHUE 8blCKa3bl6aHM12, onepayuu HAO

BbICKA3bIGAHUAMU. U, UIU, HE, YCIIOBHblE BbICKA3bI6AHU (MMI’UZMKGL;MM),’

0 cmpoums evickazviganus, OMPUYAHUS BbICKA3bIBAHULL.
B noBceaHeBHOM KMU3HM U NIPU U3YYEHUH APYTUX MIPeIMETOB:

0 cmpoums yenouxu ymMo3axkuoyeHuti Ha OCHOB8e UCNOIb30BAHUS NPAGUIL JIOCUKU,

D ucnojabzoeamb MHoOdCecmea, onepayuu ¢ MHoxcecmeamu, ux 2paqbuqea<oe npedcmaeﬂem{e ()Jlﬂ ONUCAHUA pedlbHblX npoyeccos M}ZGJZQHMZZ.
Yucaa

0 Onepuposamv nouamusmu: MHOMCECMBO HAMYPAIbHLIX HYUCEN, MHOMCECMBO YENblX HYUCel, MHOMCeCmE0 pPAYUOHANbHBIX YUCel,
uppayuoHajlbHoe 4ucio, KgadpamenJ KOpEHb, MHOJCeCcmeo deﬁcmgumeﬂbelx uuceil, ceomempudecKkas uhmepnpemayusid HamypalbHblX, YeJjlblX,
PAYUOHATILHBIX, OUCMBUMENbHBIX YUCE]L;

0 norHumamo u 00wACHAMb CMBICT NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCA;

0  gwinonuams euluucienuss, 8 MOM YUCIE C UCNONIb308AHUEM NPUEMOB PAYUOHATbHBIX BbIYUCIEHULL,

d 6blNOJIHAMb OKPY2leHUe payUOHAJIbHbIX YuUcel C 3a0aHHOU MOYHOCMbIO,

7 o o
3)ICCB " JaJIEC — 3HATH OMNPCACIICHNUE MTOHATUA, YMETD IMOACHATH €0 CMBICII,YMETH UCIIOJIb30BAaTh NOHATUC U €10 CBOUCTBA IIPU MPOBEACHUUN PACCYXKICHNU, TOKA3aTCJILCTB, PCHICHUU
3aJa4.



CPABHUBAMb PAYUOHATbHBIE U UPPAYUOHALbHBLE YUCTA,
npeocmasisims PAyUoOHAIbHOE YUCIO 8 8Ude 0eCAMUUHOU OpooU

VHOPSAOOUUBAMb YUCILA, 3ANUCAHHBLE 8 8U0e 0ObIKHOBEHHOU U 0eCIMUYHOU OpoouU;

O O O O

nHaxooums HO/] u HOK uucen u ucnonv3oeams ux npu peuwieHuu 3a0ad.
B noBce1HeBHOM KU3HM M NIPH U3YUYEHHHU APYTUX NPeIMETOB:
0  npumenamv npasuna NPUOIUIHCEHHBIX BLIYUCTEHUL NPU PeUleHUU NPAKMUYEeCKUX 3a0ay U peuleHul 3a0ay Opy2ux y4eOHsix npeomemos;
0 ewinoaname cpagnenue pe3yibmamos 8bl4UCIeHUll NPU peleHUU NPAKMUYecKux 3a0ad, 8 mom Yucie nPUOIUNCEHHbIX GbIYUCTEHUL,
0 cocmasniame u oyenusams YuUCI08ble BLIPANCEHUS NPU PEULeHUU NPAKMUYECKUX 3a0ad U 3a0ay U3 Opyeux y4eOHbIX npeomMemos;
0 3anucvieams u OKpy2isime YUCIO8ble 3HAYEHUS PEATIbHBIX 8EIUYUH C UCNOIb308AHUEM PA3HBIX CUCTNEM USMEPEHUSL.
ToxnecTBeHHBbIE IPe0OPaA30BAHUA
0  Onepuposamv nousamusamu cmeneHu ¢ HAMYPAaIbHbIM NOKA3AMenemM, CIMeneHu ¢ YeavlM OmpuyamenbHulM NoKa3amenem,

0 eswinonnams npeobpaszo8amusi Yeivlx GulPANXCEHUN. Oelcmeusi ¢ O0OHOYIeHaAMU (CloJCeHue, Bblyumanue, YMHOMCeHuUe), Oeucmeus ¢

MHO20UYIEHAMU (C]ZOD:‘C@HM@, eblyunanue, yMHOcheHue),'

ad 6blNOJIHAMb PA3JIOHCEHUE MHO2OUYIEHO68 HA MHOMCUmelu 00HUM U3 cnocobos: eviHeceHue 3a CKO6Ky, cpynnupoexKd, ucnojlb3osanue qupMy]Z

COKPAUEHHO20 YMHONCEHUSL,

0  swidensasmob keadpam cymmsl U pazHOCMU OOHOUNEHO8,

0 packnaosieamv na MHOMCUMENU KEAOPAMHBIL MPEXUIIEH;

0  sbinoanamos npeobpaz08aHus bIPANCEHUL, COOEPAHCAUUX CIMENEHU C YelblMU OMPUYAMETbHLIMU NOKA3AMENAMU, NEPeXxo0unms Om 3anucu 6
8ude CmeneHu ¢ Yeavlm OmpuyamenlbHulM NoKazamenem K 3anucu 8 guoe opoou;

0 ewinoanams npeobpazosanusi OpoOHO-PAYUOHATLHBIX BbLIPANCEHUI: COKpawjeHue Opobet, npusedenue aneebpaudeckux Opobeu K obduemy
3HaAMeHamento, CLodCeHUe, YMHOJICeHUe, OelleHue aleebpaudeckux opobetl, 8038e0eHue areeopauieckoi Opoou 8 HaMypaIbHyio U Yeayo OmpuyameibHyo

CmeneHsv,

0 ewinonnams npeobpaszo6aHus blpajiceHuil, Co0epHCauux K8aopammvie KOpHU,



0 eswidename keadpam cymmbl Uiy pazHOCmu 08YUNIeHA 8 BbIPANCEHUSX, COOEPHCAUUX KBAOPAMHbBLE KOPHU,

0 eswinonnams npeodopaso8anus 8bIPANCEHUL, COOEPACAUUX MOOYTb.
B noBceaHeBHOI1 ;KM3HU M NPU U3YYE€HHH IPYTUX MPEAMETOB:

0  ewinoaname npeobpazosanus u 0elucmeuss ¢ YUCIamu, 3aNUCAHHLIMU 8 CIAHOAPMHOM 8UOe;

0  eswinoaname npeobpazosanus aneedpauieckux 8blpaiceHull npu peuenuy 3a0ay Opyeux y4eOHbiX npeomMemos.
YpaBHeHUsI 1 HEPABEHCTBA

0  Onepuposame nonsmusmu. ypasHenue, HepaBeHCMB0, KOPEeHb YPAGHEHUs, peuleHUue HePpABeHCMEd, PAGHOCUIbHbIE YPABHEHUs, 001acmb

onpeoeneHus ypagHeHus (Hepasencmea, cCucmemvl YpasHe Ul Uiy HepaseHcms);
0 pewams nunelinvie ypagHeHus u ypasHeHus, C600UMble K TUHEUHbIM C NOMOUBIO MOHCOECEEHHBIX NPE0OPA308AHULL,
0 pewams keadpamuvle ypasHeHUs U YPasHeHUsl, C80OUMbIE K KEAOPAMHBIM C NOMOUBIO MOACOECMEEHHBIX NPeoOpPa308aHUlL;

0 pewams OpobHO-UHElIHVIE YDABHEHUS,

0 pewams npocmeiiuue uppayuonanvuvie ypasuenus euoa [t0x[ Oa,  fOx[ O./g0x[ ;

pewams ypasnenus éuda X' 0 a;

pewams ypagHeHusi ChoCOOOM PA3NI0ACEHUSL HA MHONMCUMENU U 3AMeHbl NepeMeHHOU,
UCNONB308aAMb MEMOO UHMEPBATLO8 OISl PeUleHUs YeablX U OPOOHO-PAYUOHATIbHBIX HEPABECHCNE,
pewams JTuHeliHble YPAGHEeHUs U HepABeHCMEd C Napamempamu,

pewams HeCloHCHble K8AOPAMHble YPAGHEHUsL C NAPAMEMPOM,

peulampv HeCN0HCHbLE CUCMEMDbL JUHEUHBIX ypaeﬁeHud C napamwempamu,
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peuams HeClI0MCHbLE YPAGHEHUS 6 YeNblX YUCIIAX.
B noBceqHeBHOM KU3HM U NPU U3YYEHHUH APYTUX NPeIMETOB:

0 cocmaesiAinis U peuanio JAUHelHble U Keadpamele YPAaeHEeRUA, YyPAGHEHUA, K HUM ceodﬂmuec;z, cucmembl TUHEUHbIX ypaeHeHud, HepaeeHcme

npu peuteHuy 3a0ay Opy2ux yueOHvlx npeomMemos;



0  ewinoaname oyeHky npasoonoooous pe3yibmamos, NOLYYaAemblX Npu peueHuu JUHEelHbIX U K8AOPAMHbIX YPAGHEHUU U CUCTeM JIUHEIHbIX

VPaBHeHUll U HEPABeHCME NPU PeueHUU 3a0ay Opyeux y4eOHbIX npeomMemos;

d 6bl6upanﬂ) coomeemcmeyrwwue ypaeHerusd, Hepasencmed Ui ux cucniembpl 0151 COCMABNCHUSL MAMEMAMUYECKOL MOOeU 3A0AHHOU pea]leOIZ

cumyayuu uiu NPUKIaoHoU 3a0ayu,

0 ymemwv unmepnpemuposamo NOLYYEHHBIU NPU PeULeHUY YPABHEHUS, HEPABEHCIEA WU CUCEMbL Pe3VIbmam 8 KOHmMeKcme 3a0aHHOl
PeanbHoU cumyayuu uiu nPUKIaoHol 3a0adu.

DOyHKIUUHA

0 Onepuposamv nowsamusmu: QyHKYUOHATbHAS 3A6UCUMOCMb, PYHKYUSA, epaduK yHKYuu, cnocobvl 3a0anus hyHKYuU, apeymernm u 3HavyeHue

@yukyuu, obracmv onpeoenreHuss U MHOMCECME0 3HAYEHULl (QYHKYUU, HYAU YHKYUU, NPOMENCYMKU 3HAKONOCMOAHCMEd, MOHOMOHHOCMb (DYHKYUU,

YEMHOCMb/HEYEMHOCMb PYHKYUU,

. . . k
0 cmpoums epaguxu nunelino, K6aOpamuyHol GyHKYuil, 0OpamHou nponopyuoHatbhocmu, @yukyuu euda: yOa P yOJx,yOzk,
X

y Ok}

0 wHa npumepe kéadpamuunol GyHKYUU, UCHONB308AMb Npeodpazosanus epaguxa ynkyuu y=f(x) ona nocmpoenus epagukos @yHxkyuil

yOaf [kxOblOc;

0 cocmasniame ypasHenus npsamoti o 3a0AHHBIM YCIO8USIM. NPOXooauell uepes 08e MouKu ¢ 3a0aHHbIMU KOOPOUHAMAMU, NPOX00suell yepe3
OAHHYI0 MOYKY U NAPANNETbHOU OAHHOU NPAMOI,

0  uccredosamo ynkyuro no eé epaghuxy;

0  mHaxooumv MHOMCECME0 3HAUEHUL, HYIU, NPOMENCYMKU 3HAKONOCMOSHCIEA, MOHOMOHHOCIU K8AOPAMUYHOU (OYHKYUU,
0 onepuposamv nonamuamu: nOc1e008amenbHOCIb, APUPMEMULECKAs NPOCPECCUs], 2EOMEeMPUYECKAs NPOSPECCUs,
0

peuwams 3a0a4u Ha ApUPMemuUUecKyro U 2e0MempUYecKyro NPpocpeccuio.

B noBceqHeBHOM KU3HM U NPU U3YYECHUH APYTUX NPEAMETOB:

0 uurocmpupoeams ¢ NOMOULbIO epad)uka PEAIbHYIO 3A6UCUMOCMb UTIU NpOoYEeCcC NO UX xapaKkmepucmukam,



0  ucnonwvzoeams ceoticmea u epaguk K6aOpamuyHou GyHKYUY npu peueHuu 3a0ay u3z Opyeux y4eonvlx npeomemos.
TekcToBbBIE 3a1a4H
0  Pewamb npocmule u clodiCHble 3a0auu pA3HbIX MUNOE, d MAKHCE 3a0ayu NOSGbIUEHHOU MPYOHOCTU,
0 ucnonwzoeams pazuvie Kpamkue 3anUCU KaK MOOEIU MEKCMO8G CLONCHBIX 3a0ay O0Jisi NOCIMPOEHUsL NOUCKOBOU CXeMbl U PeuleHUsl 3a0a,

0 pazmuwams modenrb mekcma u Mooeib peuteHus 3a0ayu, KOHCMpPYuposams K 00HOU MOOeIU PeuleHUsl HEeCI0NCHOU 3a0ayu pasHble Mooelu

meKkcma 3a0ayu;
0 3mams u npumenamos 06a cnocoba noucka peutenus: 3a0a4 (om mpebosanus K yCi08Uuio U 0m YCi08us K mpebosanuio),
0 modenuposams paccysicoenus npu nouUcKe peulenus 3a0a4 ¢ NOMOWbIO0 epag-cxemvl;
0  swidenrsmov smanst peuwtenus 3a0a4u U COOEPACAHUE KANCO020 SMand;

0 ymems 6b1OUpamb ONMUMATLHBIL MEMOO PeuleHUs 3a0a4u U 0CO3HABAMb 8bIOOP Memooa, paccCMampueams pasiuyHvlie Memoobl, HaxX00Ums

pasmvie peuteHus 3a0ayu, eciu 603MOINCHO,
0  auanusuposamo 3ampyonenus npu peuenuu 3a0ay,
0  ewinoaname pasiuunvie npeodopPaz08anus NPEONIONHCEHHOU 3a0ayu, KOHCMPYUPO8ams HOGble 3a0a4l U3 OAHHOM, 8 MOM YUCLe 00pamHble;
0  uumepnpemuposams vluuciumenvHvle pe3yavbmamyl 8 3a0aye, UCCIe008ams NOIYUEHHOe peulenue 3a0ayu;

ad AHAIUUPOBAMb 6CEBO3MOINCHbLE CUMYAYUU 63AUMHOCO PACNOIONCEHUA deyx 00beKmos U uzMeHeHue ux xXapakmepucmuk npu CO6mMeCcmHom

08UdICEHUU (CKOPOCTb, 8PEMS, PACCMOAHUE) NPU PeUeHUU 3a0ay Ha 08UNCEHUE 08VX 00BEKMO8 KAK 8 0OHOM, MAK U 8 NPOMUBONOLONCHBIX HANPABIEHUSAX,
0  uccneoosams 6ce803MOHCHBIE CUMYAYUU NPU PeUleHUl 3a0aY HA O8UMCEHUe NO peKe, PACCMampueams pasHsle CUCMeMbl OMcYéma,
0 pewams paznoobpasHvie 3a0auu «HA YACUY,

0 peutams u 0bocHosbIBAMb C80E peuienue 3a0au (8bl()€ﬂﬂl’l’lb mamemamudecKyro OCHOGy) HA HAXO0XCOCHUEe Yacmu YUCIA U YUCIA NO €20 4acmu

HA OCHO6€ KOHKPEMHO20 CMblCla 0p06u;

0 0CO3HABAMb U OOBACHAMb UOCHMUYHOCb 300aY PA3HbIX MUNOE, CBA3bl8AI0OUWUX NPU 6ETUHUHDI (Ha pa60my, HA NOKynKu, Ha OGMDfCEHI/le).

BbIOCIAAMb MU BEIUYUHBL U OMHOUIEHUS Me.?iC()y HUMU, NPUMEHAMb UX NPpU petueHuu 3610611!, KOoHCcmpyupoeanib cobcmeennble 3a0ay YKA3aHHbLX MUnoes,

d 61a0emb OCHOBHbIMU MEmooamu peutenus 3a0a4 Ha cmecu, Cniaevl, KOHyeHmpayuu,



peuiams 3a0a4u Ha NPOYEHMbL, 8 MOM HYUCTE, CIONCHbIE NPOYEHMbL ¢ 0DOCHOBAHUEM, UCNOJIb3YS PA3Hble CNOCO0bL;
peuams iocutecKue 3a0a4u pazHblMu cCHoCoOamu, 8 Mom ducie, ¢ 08yMs OJOKAMU U ¢ mpemst OI0KAMU OAHHBIX C NOMOWbI0 MadIUY,

peutamo 3a0auu no KOM6uHam0puK€ u meopuu 6€p0}ll’nHOCm€1;l HA OCHO6€ UCNOJIb306AHUS USYUEHHbLX Memooos u 0600H06b16ambpewenue;

O O O O

peutampv HeCN0HCHblEe 3a0a4u O MAMemMamu4eckou cmamucmuke,

0 o6rademv 0CHOGHBIMU MEMOOAMU PEUEHUSL CIOHCEMHBIX 3a0ay. apupmemuyeckull, areebpauieckutl, nepedop 6apuanmos, 2eomempuyecKull,

epaghuyeckuti, NPUMEHAMb UX 8 HOBLIX NO CPABHEHUIO C U3YYEHHBIMU CUNYAYUSIX.
B noBce1HeBHOM KU3HM U TIPU U3YYEHHHU APYTUX NMPeIMETOB:

0 ewl0enamv npu pewenuu 3a0a4 Xapakmepucmuku paccMampusaemoll 6 3adave cumyayuu, OmiaudHbvle Om pPeanbHulX (me, Om KOMOPbIX
abcmpazuposanucy), KOHCmMpyuposams HOGble CUMYAYUU ¢ Y4EMmomM SMuX Xapakmepucmuk, 8 4acmHOCMU, NPU peuleHuy 3a0a4 HA KOHYEHmMpayuu,

yuumbvleambvb NJ10OMHOCNHIb eeuecmeda,

0 pewams u koncmpyuposams 3a0a4u HA OCHOBE PACCMOMPEHUs PEATbHbIX CUMYAYULl, 8 KOMOPLIX He Mpedyemcs MoyHbll GblYUCTUMENbHbLIL
pe3yremam,

0 pewams 3a0ayu na 0sudicenue no peke, pacCMampusas pasHvle CUcmemMsbl Omcyema.
CTaTuCTHKA ¥ TeopHsi BepOSITHOCTEl

0  Onepuposams nonsmusamu.: cmonrbyamole u Kpy208vle Ouazpammbl, madauysbl OAHHbIX, CpeoHee apughmemuieckoe, Meouana, Haubonvuiee u

HauMeHbuee 3HaueHusl 8blOOPKU, PA3ZMax 8blOOPKU, OUCNEPCUsl U CMAHOAPMHOE OMKIOHEeHUe, CLYYAHASI USMEHYUBOCTb,
0  uzsnexams unghopmayuio, npeocmasieHHy0 8 mabauyax, Ha OUuazpammax, epagukax;
0 cocmasniamv mabauysl, cmpoums OUacpammol U epagduru Ha 0OCHO8e OAHHbBIX,
0 onepuposamv nowsmusamu: Gakmopuan wucia, nepecmanosKku u couemanus, mpeyeoivHux Iackans;
0  npumensmov npasuno npoussedeHus npu peueHuu KOMOUHAMOPHLIX 3a0al;

0 onepuposame noHamuaMu: Cay4aiiHblil ONbim, CIy4AUHbIN 8bIO0P, UCNbIMAHUE, dleMeHMApPHoe CLyYaliHoe cobbimue (UCXo0), Kiaccuieckoe

onpeodenenue 8epoSAMHOCIMU CIYYAUHO20 COObLIMUSA, Onepayul Hao CIy4auHbIMU COOLIMUAMU,

0 npeocmasnams ungopmayuro c nomowpio Kpyeos Jiiepa;



0 pewams 3a0a4u Ha éviuucieHUe BePOSMHOCIU C NOOCYEMOM KOAUYECMEA 8apUAHMOE ¢ NOMOUbIO KOMOUHAMOPUKU.
B noBceHeBHOM KU3HM M TIPM M3Y4YECHHHU APYTUX NPeJIMETOB

0  uzerekamv, unmepnpemuposams u npeoopaz08vi8ams UHGOPMAYUI, NPeOCMABIEHHYIO 8 MAOIUYAX, HA OUASDPAMMAX, SPAPUKAX,

ompascaroufyro ceolicmea u xapakmepucmuku peailbHblX npoyeccos u ﬂ6ﬂ€HulZ,‘

d onpedeﬂﬂmb cmamucmuvyecKkue xapakmepucmuKku 6bl60pOK no ma6ﬂuuaM, OMCZZPGMMGM, ZpCZQbMKClM, 6blNOJIHAMb CPABHEHUE 68 3ABUCUMOCTIU

om yenu peweHus 3a0a4u;

0 oyenusams geposmuocms peaibHblX COOLIMUL U A6IEHULL.
I'eomeTpuueckue Gpurypsol

0  Onepuposamv nonsmusamu ceomempudeckux guayp;
u361€KaAmMb, UHMEPAPEMUPOBAMb U NPE0OPA308bI8AMNb UHPOPMAYUIO O 2eOMEMPUYECKUX PuU2ypax, npedCmagieHHyI0 Ha Yepmedtcax,
NPUMEHAMb 2eomempuieckue hakxmol 015 peuleHus 3a0ay, 8 Mmom Yucie, npeonoadauux HeCKOJIbKO Wda208 peueHusl,
Gopmynuposams 6 NPOCMEUWUX CAYUAAX CBOUCMEA U NPUSHAKU ueyp;

00KA3b16AMb ceomempuvecKue ymeepofcdeHuﬂ;

O O O O 4O

671a0emb CManoapmHuou Kiaccugukayueli nioCKux gueyp (mpeyeoibHuKo8 u 4emulpéxy2oibHUK0s).
B noBceHeBHOI ;KM3HU M NIPU U3YYEHHH JPYTUX NMPEAMETOB:

0  ucnonwzoeams ceoticmea ceomempuyeckux gueyp 0Jis peuienus 3a0ay NPAKmuyecKo20 Xapakmepa u 3a0a4 U3 CMeNCHbIX OUCYUNTIUH.
OTHoOmEeHust

0 Onepuposamv nouwsmusmu: pageHcmeo @ueyp, paeuvie ueypbl, PABEHCMBO  MPEY2OIbHUKOS, NAPALIETbHOCHb NPSMbIX,
NEePReHOUKVIAPHOCMb NPAMBIX, Yelbl MeHCOy NPAMbIMU, NEePNeHOUKYISAp, HAKIOHHASA, NpoeKyus, nooodue @ueyp, noodobHvle dueypsl, NOO0OHbIE
mpey20lbHUKU,

0  npumensmo meopemy @aneca u meopemy 0 NPONOPYUOHATLHBIX OMPEIKAX NPU PEUleHUU 3a0ay,

0  xapaxmepuzoeamwv 83aumHoe pacnonodxicenue nPAMOL U OKPYHCHOCHU, 08YX OKPYHCHOCELL.

B noBceqHeBHOM KU3HM U NPU U3YYECHUH APYTUX NPEAMETOB:



0  ucnorvzosams omuoweHus 05 peweHus 3a0a4, O3HUKAIOWUX 8 PeAbHOU HCUSHU.
N3mepenusi u BbIYUCIEHUS

0  Onepuposamev npedcmasnenusmu o Oaume, NIOWAOU, 06véMe Kax eeaudunamu. llpumenamo meopemy Ilughacopa, hopmynvl niowaodu,
00véMa npu peueHuu MHO2OUA208bIX 3A0ay, 8 KOMOPbLIX He 6ce OaHHble NPeOCmasienbl sI8HO, a MPeOyIom BbIYUCIeHUL, ONepuposams 6onee WUpPOKUM
KOIUYeCmeom hopmyn OnuUHbl, NIOWAOU, 00BEMA, BLIYUCTAMb XAPAKMEPUCMUKU KOMOUHAYUL ueyp (OKpYIHCHOCMEN U MHO20Y20NbHUKOB) GbIUUCTANb

pAccmosaHus mMexcoy Queypamu, NPUMeHams MmpueoHoMempudeckue Gopmynsl 0Jisl blUUCTIeHUl 8 D0/1ee CIIONCHBIX CYYAsX, NPOBOOUMb GbIYUCIEHUS HA

OCHO6e pasHoeeluKocmu u pasHococmaeieHHocmu,
ad npoeodumb npocmule 6bl4UCIIERUA HA 00bEMHBIX mejaax,

0  gopmyruposams 3a0auu Ha gviuucieHue OauH, niowaoeu u 00bEM08 U peuams ux.

B noBceqHeBHOM KH3HHU U IPpUA H3YYCHUH NPYIUX NMPEAMETOB:

0 nposooums eviuucienus Ha MECMHOCMU,

0  npumensamov chopmynvl npu GbIYUCIEHUAX 8 CMENCHBIX YUEOHBIX NPEOMEemax, 8 OKpyicarouel 0eticmeumenbHOCmu.
I'eomeTrprueckue nocrpoeHus

0  MUzobpadsicams ceomempuueckue ghucypbi N0 meKCmoBoMy U CUMBONbHOMY ONUCAHUIO,

0 c60600H0 onepuposamv uepmENCHBIMU UHCIMPYMEHMAMU 8 HECLOICHBIX CIYYASX,

0  ewinoaname nocmpoenus mpey201bHUK08, NPUMEHAMb OMOeIbHble MEeMOoObl NOCMPOEHUU YUPKYIEM U TUHEKOU U NPO8OOUMb NPoCmenuiue
UCCe008aHUSL YUCIA PEULeHULL,

0  uzobpascams munogvie niockue ghucypvi u 00vemMHble mena ¢ NOMOWbIO NPOCMEUUUX KOMNbIOMEPHBIX UHCIPYMEHMOS.
B noBceiHeBHOM KU3HM M TIPM U3YYEHHHU APYTUX MPeIMeTOB:

0  ewnoaname npocmeiiuiue nOCMpPOEHUs. HA MECMHOCMU, HEOOXOOUMbLE 8 PEeATIbHOU HCUSHU,

0 oyenusamv pazmepwvi peanvhbix 00bLEKMOE OKPYACAIOUE20 MUpA.

IIpeoGpa3oBanus



0 Onepuposamv nonsmuem 08udiCeHUsi U NPeoOPA308AHUS NOO0OUS, 8lAdemb NPUEMAMU NOCMPOEHUsl (Yueyp ¢ UCNONb308AHUEM OBUNCCHUL U
npeobpazosanuti n000OUs, NPUMEHAMb NOJYYEHHble 3HAHUSL U ONbIM NOCMPOEHUU 8 CMENCHbIX NPeOMemax U 6 peaibHblX CUMYAYUSIX OKPYHCAlouje2o
mupa;

0 cmpoums gueypy, no0oOHYI0 OaHHOI, NOIBL30BAMBCS CEOUCMEAMU NOOOOUS 011 0OOCHOBAHUSL CBOUCME hucyp,;

0 npumensms ceoticmea OsudiceHull 0151 NPOB8eOeHUs: NPOCMeNUUX 000CHOBAHUIL CBOUICME huzyp.

B noBce1HeBHOM KU3HM U TIPU U3YYEHHH APYTUX MPEIMETOB:

0 npumensms ceolicmea 08udiceHUll U NPUMEHAMb N0000Ue OJisk NOCMPOEHUI U 8bIYUCTEHULL.

BeKTopbI M KOOPAHHATHI HA TIOCKOCTH

0  Onepuposamv nousamusmu 6eKmop, Cymmd, pa3HOCMb 6eKMOPO8, NPOU3BEOeHUe 8eKMOPA HA HUCLO, Y20] MeHCOy 6eKMOpaMU, CKANAPHOE

npoussedeHue 6eKmopos, KOOPOUHAmMbl Ha NIOCKOCMU, KOOPOUHAMbL 6eKMOPA,

0  swinoaname Oelicmeusi HAO0 6eKMOPAMU (CLONCEHUE, BbIYUMAHUE, YMHONCEHUE HA YUCTO), BbIYUCTAMb CKATAPHOE NPOoU3eedeHuUe, Onpeoesims 6
NPOCMEUWUX CYHAsX Y20l MencOy BeKmMOpaAMU, BbINOIHAMb PA3N0JCEHUe 8eKMOPA HA COCMAGIAIOUuUe, NPUMEHAMb NOJYYeHHble 3HAHUSL 8 (husuKe,
NONb308AMbCA POPMYNOU BLIYUCTEHUS PACCTNOSHUS MeAHCOY MOUKAMU NO U3BECMHBIM KOOPOUHAMAM, UCHONIb3068AMb YPAGHEHUs (ueyp 018 peulenus
3a0ay;

0  npumensmv 6eKkmopuvl u KOOPOUHAMBL OJisk PEULCHUSL 2eOMEMPULECKUX 30ad HA GbIYUCTEHUE OJIUH, V208.

B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

0  ucnonvzosams nOHAMUS BeKMOPOS8 U KOOPOUHAM O/ peuleHusi 3a0a4 no Qusuxe, ceocpapuu u Opyeum yueOHvlM npeoMeman.
HcTopusi MaTeMaTHKHU

0  Xapaxkmepuzosamuv 6K1a0 6bl0AIOWUXCS MAMEMAMUKOS 8 PA3BUMIUE MAMEMAMUKYU U UHbIX HAYYHbIX ob1acmel,

0  nonumame ponv mamemamuxu 6 pazeumuu Poccuu.

MeTtoabl MAaTEMATHKH
0  HUcnonv3ya uzyuennvie memoowsl, RPO8OOUMb OOKAZAMENLCMEO, BbINOIHAMb ONPOBEPIHCEHUE,

0 8bl6upal’}’Zb U3y4€eHHble Memoowl U ux KOM6Z/IHCII4UU ons PeWeHU mamemamuiecCKux 3&106111,'



d UCNONL306AMb  MamemMamuyeckue 3HAaHus Ol ONUCAHUSL 3aKOHOM€pH0€m€1j 6 0pr9fcai0u;eﬁ oelicmsumenbHoCmu U npous'eedenwlx
uckyccemea,

d NPpUMEHAMb npocmeﬁmue npocpammHbsle cpedcmea U IN1EKMPOHHO-KOMMYHUKAYUOHHblIE CUCMEMbL NPU peUerHUU mamemamudecKux 3a0au.

2. Conepsxanue npeamera

Copep:xaHue KypcoB MaTeMaTUKH 5—6 KilaccoB, anreOpbl U reoMeTpuu 7-9 kiiaccoB OOBEAMHEHO KaK B MCTOPHUYECKH CIIOKUBIIUECS JIMHUU
(uucnoBas, anreOpanyeckas, TreoMeTpuyeckas, (YHKIMOHANbHAs W Jp.), TaK U B OTHOCUTEIBHO HOBBIC (CTOXACTHUYECKas IMHUS, «peallbHas
MaTteMaTHKa). OTAeIbHO MPeACTaBICHBI JMHHS CIOKETHBIX 3a/1a4, UCTOPUYECKAask JTMHUS.

KypcuBoM B mpuMepHBIX mporpamMmax y4eOHBIX TNPEIMETOB BBIICICHBI AJIEMEHTHI COJIEPYKAHHS, OTHOCAIIMECS K pe3ysbTaTaM, KOTOPBIM
yuamecs «Ioiy4yaT BO3MOKHOCTh HAYUUTHCS

DJIeMEeHThI TEOPUH MHOKECTB U MATEMATHYEeCKOM JIOTHKH

CornacHo @I'OC ocHOBHOTO 00111€r0 00pa3oBaHMs B Kypc MaTeMaTUKHU BBEAEH pasjen «Jloruka», KOTOphIi He MpeAnoaaraeT JOMOIHUTEIbHBIX
YacoOB HAa W3YYEHUH W BCTPAUBACTCS B PA3UYHBIE TEMBI KypCOB MaTeMaTHKU M MH()OPMATHKH U TPEABAPSETCS O3HAKOMIICHHEM C AJIEMEHTAMHU TEOPUHU
MHO>KECTB.

MHo:xecTBa U OTHOIIEHUS] MEK1Y HUMH

MHOXEeCTBO, Xapakmepucmuyeckoe c80UCmM80 MHOJCeCcmad, YIEMEHT MHOXKECTBA, nycmoe, KOHeuHoe, becKkoneuyHoe MHodxcecmso. [10AMHOKECTBO.
OTHOIIEHNE TPUHAUICKHOCTH, BKIIOYCHHUS, PAaBEHCTBA. OJIEMEHTHl MHOXKECTBA, CIIOCOOBI 3a/laHUS MHOXXECTB, PACNO3HABAHUE NOOMHONMCECME U
9NEeMEHMO08 NOOMHONACECME C UCNOb308aAHUEM KpY20os Diliepa.

Onepanun HaJl MHOKECTBAMH

[lepeceuenne u 00beIMHEHNE MHOXECTB. Paznocmb MHOJcecm8, dononnenue mMuoxcecmea. Mumepnpemayus onepayuii HA0 MHONICECMBAMU C
nOMOWBIO Kpy208 Juepa.

DJIeMEeHTbI JIOTUKH

Omnpenenenue. YTBepxaeHusi. AKCHOMBI U TeopeMbl. [loka3arenscTBo. Jloka3aTenbcTBO OT MPOTHBHOTO. TeopeMa, oOpatHas naHHoi. [Ipumep u

KOHTPIPUMED.



Bricka3biBanus

HcTtuHHOCTD U JI0)KHOCTH BhICKa3bIBaHUA. ClodicHble u npocmsie svickazvléanus. Onepayuu Hao 8blCKA3bIGAHUAMU C UCNOIb308AHUEM JIO2UYECKUX
CBA30K. U, UNU, He. Y CN068Hble 8bICKA3LIBAHUS (UMNIUKAYULL).

Conep:xaHue Kypca MaTeMaTHKH B 5—6 kJaccax

HarypaJjbHble yncia 4 HYJIb

HaTtypaabHbli psii YMCesI M ero CBOMCTBa

HatypanbHoe uncio, MHOKECTBO HaTypalbHBIX YUCEN U €r0 CBOWCTBA, N300pakeHNE HATypaJIbHBIX YMCENl TOUKaMU Ha YHCIOBOM MPSAMON.
Hcnonb30BaHue CBOMCTB HATYpaJIbHBIX YMCEN TP PELLICHUU 3ajiau.

3anuch U YTeHHe HATYPAJIbHBIX YHCEJ

Paznuuune mexny ungpoit 1 uncinom. Ilo3unmonHas 3anuch HaTypalIbHOTO YUCIIA, IOMECTHOE 3HaUeHUe HU(PbI, pa3psilibl U KJIACChl, COOTHOLLICHHE
MCKAY ABYMA COCCAHUMMU PA3SPAAHBIMU CAUHHUIAMHU, YTCHUC U 3allMCh HATYPAJIbHbBIX YHUCCIIL.

OxpyrieHue HaTypaJbHBIX YHCeJ

HeoOxonumocts okpyriienus. [IpaBuio okpyriieHus HaTypaJbHBIX YHCEIL.

CpaBHeHHMe HATYPAJILHBIX YHCeJI, CPAaBHeHHE ¢ YucaoMm ()

[ToHATHE O CpaBHEHMH YHKCEll, CPAaBHEHHUE HATYpPaJIbHBIX YHCEI APYT C APYTOM U C HYJIEM, MaTeMaTH4ecKast 3aluch CPaBHEHUH, CTIOCOObI
CPaBHEHMSI YUCEIL.

JeHcTBHA ¢ HATYPAJIbHBIMH YHCIAMH

CrnoxeHue ¥ BRIUMTAHNE, KOMIIOHEHTHI CIIOKEHUS U BBIUUTAHMS, CBSI3b MEXK/Ty HUMH, HAXO0XJICHIUE CYMMBI U Pa3HOCTH, U3MEHEHHUE CYMMBI U
Pa3HOCTHU MIPU U3MEHEHUH KOMIIOHEHTOB CJIO’KE€HHS 1 BBIYUTAHUA.

YMHOKEHUE U JIeJIeHHEe, KOMIIOHEHThI YMHOXEHUS U JISICHUS, CBSA3b MKy HUMHU, YMHOKEHHUE U CIIOKEHUE B CTOJIOWK, JICIEHUE YTOJIKOM,
MIPOBEPKA pe3yIbTaTa C TOMOIIBIO TPUKUIKA U 0OPAaTHOTO JEHCTBUS.

[TepemecTuTENBHBIN U COYETATEIBHBINA 3aKOHBI CIIOKEHHS M YMHOKEHUS, PACTIPEIETUTEIILHBIN 3aKOH YMHOXKEHUSI OTHOCUTEBHO CIIOKEHHUSI,
0060CHOBaHUE AN20PUMMO8 8bINOIHEHUS APUPMEMULECKUX OeticmEU.

CreneHb ¢ HaTYypaJbHBIM MOKa3aTeJeM



3anuck 4Kuciia B BUJIE CYMMBI Pa3psiAHBIX CIAraeMbIX, MOPSAOK BBIMOJHEHUS JEHCTBUM B BRIPAXKEHUSAX, COJIEPKAIIUX CTENEHb, BHIYMCIICHUE
3HAYCHHUM BBIPAKCHUH, COJIEPIKAIINX CTEIICHb.

YucsioBble BbIPAKEHUSI

UucoBoe BIpAKEHHUE U €0 3HAYCHUE, MOPSIOK BBITIOJHEHUS IEHCTBHIA.

Jlesenne ¢ ocTaTkOM

Jlenenne ¢ 0CTaTKOM Ha MHOXKECTBE HATypaJbHBIX YUCE, c8oticmaa OeleHus ¢ ocmamkom. IIpakTnueckne 3a1a4u Ha JEICHUE C OCTATKOM.

CgoiicTBa U NPU3HAKY JAeJIUMOCTH

CBOHCTBO IeTMMOCTH CyMMBI (pa3HocTH) Ha uucio. [IpusHaku nenumocty Ha 2, 3, 5, 9, 10. Ilpusnaku oenumocmu na 4, 6, 8, 11.
Jloxazamenvcmeo npuznakos oeaumocmu. PellieHre MpakTHYeCKUX 3a1a49 ¢ IPUMEHEHUEM ITPU3HAKOB JICIMMOCTH.

Pa3sio:keHue uyncia Ha MPOCThIe MHOKUTETH

[IpocThie U cocTaBHBIC YnCa, peuiemo Ipamocghena.

Pa3noxkeHne HaTypalbHOTO YHCIIa HA MHOXKUTEIH, Pa3NI0’KEHUE HA MIPOCThIE MHOXKUTENHU. Konuuecmeo oenumeneli Yucia, aieopumm paziodceHus
YUCIA HA NPOCIble MHONCUMENU, OCHOBHASL MeopeMa apu@dMemuKu.

AJiredpanyeckue BbIpaKeHust

Hcnons3zoBanne OykB N1 0003HAYEHUS YHUCENT, BRIYUCICHUE 3HAUCHHS aNTreOpandecKoro BRIPAXKEHUS, TPUMEHEHUE anreOpandecKux BhIPAKEHUN
JUTSI 3aITFCH CBOMCTB apu(MeTHdecKuX IeHCTBUI, MpeoOdpa3oBaHue anredpandeckiux BhIPAKEHUH.

JeanTenu U KpaTHble

Jlenutenbs W ero CBOMCTBa, OOUIMN NETUTENh NBYX W Oojee yucesn, HauOOJbIINKA OOUIUHM NIeTUTENb, B3aUMHO IMPOCTHIE YMCIIA, HAXOXKJICHUE
HaubosbIIero obmiero aenutens. KpatHoe u ero cBoicTBa, o0Iiee KpaTHOE ABYX M OoJiee 4ucel, HAaUMEeHbIee 00Iee KpaTHOe, CIO0CO0bl HaX0XKICHUS
HaWMEHBIIIETO O0IIEeTO KPaTHOTO.

JApoon

OO0bIKHOBEHHBbIE IPOOH

Homns, gacTh, ApoOHOE YuCio, ApoOb. J[poOHOe Ymcio Kak pe3ynbrar naeneHus. [IpaBuiabHbIE W HEMpPaBWIbHBIE IpPOOH, CMeENIaHHas APoOb

(cMelIaHHOE YHCIIO).



3anuce HaTypaJbHOTO YKCia B BUJE JpOoOU C 3alaHHBIM 3HAMEHATeNIeM, IpeoOpa3oBaHue CMEIIaHHOM IpoOy B HETPaBMIIbHYIO Apo0b U HA00OPOT.

[IpuBenenue npobeit k oomemy 3HameHateno. CpaBHEeHHE OOBIKHOBEHHBIX APOOCH.

CrnosxeHue 1 BIYUTaHHE OOBIKHOBEHHBIX JIpoOeii. YMHOXKEHNE U JIeJIeHHe OOBIKHOBEHHBIX IPOOeii.

Apudmernueckue 1eHCTBHS CO CMEIIAHHBIMU JIPOOSIMH.

Apudmernueckue 1eiCTBUS ¢ IPOOHBIMH YHCIAMH.

Cnocobwvl payuoHanuzayuu 6bI4UCIEHUN U UX NPUMEHEHUE NPU BbINOJIHEHUU OeUCTEULL.

JecaTnunblie 1podu

Ilenass u nmpoOHas wactm aecsatuyHOW apobu. [IpeoOpa3oBaHHMe AECATUYHBIX IpoOei B OOBIKHOBEeHHBIC. CpaBHEHHE IECATHYHBIX IpOOCH.
CrnoxxeHue W BBIYMTAHUE JAECATUYHBIX NpoOeil. OKpyrieHue NeCATHUYHBIX ApoOeil. YMHOXEHHEe U JAeNeHUE NECATHYHBIX Ipobeil. [Ipeobpazosanue
00bIKHOBEHHBIX Opobell 6 Decsimuunble Opoou. Koneunvie u beckoneunvie decsasmuutvle Opoou.

OTHowIEeHNe IBYX YK Ce

MacmTa Ha rtane u kapte.[Iponoprwm. CBoiicTBa mponopuuii, MpUMEHEHHE TPOTIOPLUIA ¥ OTHOIICHUH MPH PEIICHUH 3a]1a4.

Cpeanee apudmerndeckoe yncea

Cpennee apudmernueckoe IByxX uucel. M300paxkeHne cpeiHero apupmMeTuyeckoro AByX 4Mcel Ha YUCIOBON MpsAMOil. Perenue npakTuyeckux
3a/1a4 ¢ MpUMEHEHHEM cpesiHero apudmeruueckoro. Cpednee apugdmemuneckoe HeCKONIbKUX YUCEL.

IIpoueHTsI

[TonsaTue nporeHTa. BeraucieHre mporeHToB OT YUCIIa | YKCIIa 110 H3BECTHOMY IPOIIEHTY, BEIpaKCHHE OTHOIIICHHS B TIPOIICHTaX. Pemenne
HECIIOKHBIX MPAKTHUYECKUX 33734 C IPOIICHTAMHU.

JdunarpamMmmbl

CronbuaTbie ¥ KPYroBbIe AHarpaMMbl. V3BinedeHne nHPOPMAIUT U3 TUarpaMM. HM306pasicerue ouazpamm no 4uciogblmM OAHHLIM.

PannonaJjbHbIe YHKcIa

IMoJio:kuTeIbHBIE H OTPUIIATE/ILHBIE YHCJIA

N3006paxkeHne yncen Ha 9YUCIOBOM (KOOpAUHATHON) ipsiMoii. CpaBHeHHE yrcel. Moayib yncia, FTeOMeTpHIecKast HHTEPIpeTaIis MOy Yucia.

ﬂeﬁCTBI/ISI C IMOJIOKUTECIBbHBIMHA U OTPHUIATCIbHBIMHA YU CJIAMH. MHOXeCTBO TOEJIbIX YUCCII.



IlonsiTHe 0 palIHOHATILHOM 4K CIe. [lepsuunoe npedcmasgienue 0 MHOJICECH e PAYUOHATbHLIX Yucel. JIUCTBUS ¢ PAIIHOHABHBIMYU YHCIAMH.

Pemrenue TekcTOBBIX 32124

EnuHunb1 u3MepeHuii: JITMHBIL, TUIOIIA I, 00hEMA, MACChl, BpEMEHH, CKOPOCTH. 3aBUCUMOCTH MEX]Ty SIUHUIIAMH U3MEPEHUS KXKIO0W BEITHUMHBI.
3aBUCHUMOCTH MEXy BETUUMHAMU: CKOPOCTh, BPEMS, PACCTOSIHUE; IPOU3BOIUTEIBHOCTh, BpeMs, padoTa; 1ieHa, KOJIMYECTBO, CTOUMOCTD.

3anaum Ha Bce apudMeTHYECKHE el CTBUS

Pemienue TekcToBBIX 3a1a4 apupmMeTndeckuM crocodom. Vicronp3oBanne a0, cXeM, 4epTexeid, APYruxX CPeACTB NPEACTABICHUS JAHHBIX TIPH
pELICHUH 3aa4H.

3agaun HA ABUKEeHUE, PA00TYy M MOKYNKH

Pemrenue HecnoXHBIX 3aaa4 Ha ABUXKCHUC B IIPOTUBOIIOJIOKHBIX HAITPABJIICHUAX, B OAHOM HAIIpaBJICHUHA, IBUKCHHUEC 110 PCKE 110 TCUCHUTIO U
IPOTHUB TeUeHUs. Penienne 3aqaq Ha cOBMecTHYIO padoty. [IpumeHenue qpo0eii mpu penieHnn 3a/1a4.

3agaum HA YACTH, 10JIM, TPOLEHTHI

Pemrenue 3a1au Ha HaXOXKAEHUE YACTU YUCIA U YKCTIA 10 ero YyacTu. Pemenue 3a1a4y Ha IpoueHThl U 1ou. [I[puMenenre nponopuuii npu
peLIeHNH 3a/1a4.

Jloruyeckue 3a1a4m

Pemrenue HecmOKHBIX JIOTHYSCKUX 3a1ad. Peuienue nocuueckux 3a0a4 ¢ nNOMOubIo 2pagb06, mabauy.

OcHoBHbIE METO/IbI pellieHHs] TEKCTOBBIX 3aa4: apupMeTHIecKuii, mepedbop BapuaHTOB.

Haruasanast reomerpust

Ourypsl B OKpykaroiieM mupe. Harnsaasle npeactaBieHus o GUrypax Ha MiIOCKOCTH: TpsiMasi, OTPE3OK, JIyd, YToJl, JOMaHasi, MHOTOYTOJIbHHK,
OKPYXHOCTB, KpyT. UeThIpeXyrobHUK, MPSIMOYTOJIBHHK, KBaApaT. TPEeyronbHUK, 8udbl mpeyeoivHukos. Ilpasuivusie muozoyzonvHuxu. 3o0paxenue
OCHOBHBIX T€OMETpHUECKUX (UTYp. B3aumnoe pacnonosicenue 08yX npsamwvix, 08YX OKPYICHOCMEU, NPAMOL U OKpydcHocmu. JITuHa oTpe3Ka, JOMaHOM.
Enuuuniel namepenus avnsl. [loctpoeHne oTpe3ka 3aaanHoM 1iuuHbl. Buasl yrios. ['pagycnas mepa yria. I3mepeHne U MoCTpOeHUE YIiIoB ¢ MOMOIIBIO
TPaHCHOPTHPA.

[Tepumerp mHOTOYTONBHKKA. [ToHATHE MTOMAAN QUTYPHI; €AUHUIIBI U3MEPEHUS TUIoImaau. [lnomans npsMoyrojapbHIKa, KBaaparTa.

[TpubmmkeHHoe U3MepeHue iomanu GUryp Ha kjaetdyatoi 6ymare. Pasnosenukue guzypuol.



Harnsmaeie mpeacTaBieHuss O MPOCTPAHCTBEHHBIX (GUTypax: KyO, mapajulelienurena, Mpu3Ma, nupamuaa, map, cdepa, KOHyC, MHIUHAP.
H300paxeHre mpocTpaHCTBEHHBIX (uryp. [Ipumepsi ceuenui. Muozoepannuxu. Ilpasunvnvle mrocoepannukuy. [IpuMepsl pa3BepTOK MHOTOTPAHHUKOB,
WIMH]IpA U KOHYCA.

[Tonarue o6bema; equHHLBI 00beMa. OOBEM MPSAMOYTOIBFHOTO apaiesienunena, Kyoa.

[TonsiTue o paBeHctBe Guryp. LleHTpanbHas, oceBas U 3epKaibHas CAMMETpUU. M300pakeHne CHMMETPUIHBIX (UTYp.

Pemenue npakTuyeckux 3agad ¢ IpUMEHEHHUEM IPOCTEHIINX CBOUCTB QUryp.

HcTopust MaTeMaTuKu

Tossnenue yughp, 6yks, uepoanughos 6 npoyecce cuéma u pacnpedenerus npooykmos na Jpeswem bnusxcnem Bocmoke. Céazv ¢ Heonumuyeckotl
pesonroyuell.

Pooicoenue wecmudecamepuunoii cucmemol cuucienus. Ilosaenenue oecamuunou 3anucyu 4ucei.

Pooicoenue u pazsumue apugpmemuxu namypanvruix uucen. HOK, HO/[, npocmwie uucna. Pewwemo Spamocgena.
Tossnenue nyna u ompuyamenvbHuix yucen 8 mamemamuxe opesnocmu. Ponw /Juogpanma. Iouemy (0100010 O &

/pobu 6 Basunone, Ecunme, Pume. Omkpvimue decamuynvlx Opobeil. CmapunHuvle cucmemsl mep. [lecamuunvie OpooU u MempuyecKkdas cucmema
mep. JI. Maenuyxuii.

Coaep:kaHue Kypca MaTeMaTHKH B 7-9 Kiaccax

Auiredpa

Yucaa

PanunonajabHbIE YHC/Ia

MHOXeCTBO palMoHATBHBIX urcel. CpaBHEHNE pallMOHATBHBIX YHces. JIefiCTBUS ¢ pallioHATBHBIMA YHCTIaMu. [Ipedcmasienue payuoHaibHo20
yucna 0ecamudHou 0poowio.

HppauunonajibHble YuCIa

[TonsiTre uppauroHanibHOro yncia. PacnosnaBanue uppanroHanbHbIX yncel. [IpumMepsl foka3aTtenbeT B anredpe. MppanuonansHocTh yncia \E :

HpI/IMeHeHI/Ie B IrCOMCTpPUM. Cpa€H€H1/l€ uppayuoHajlbHblx yycen. Mnooicecmeo OelicmeumenbHblx YUCe.



ToxnecTBeHHbIE IPe0Opa3oBaHUA

YucsioBble 1 OyKBEeHHbIE BbIPAKEHUS

Bripaxkenue ¢ nepemeHHON. 3HadeHue BbipakeHUs. [locTaHOBKA BBIpaKEHUH BMECTO MEPEMEHHBIX.

Lenbie BoIpaxeHUst

CreneHb ¢ HaTypaJIbHBIM MOKa3aTeneM U e€ cBoicTa. [IpeobpazoBaHus BeIpaKeHU, COIEPIKAIINX CTENIEHH ¢ HATypaJlbHbIM [TOKa3aTeseM.

OpnowneH, MHorowieH. JleWcTBHs ¢ OJHOWIEHAMH W MHOTOWICHAMHU (CIIO)KCHHE, BbIUMTAHUE, YMHOXKeHUE). DopMylbl COKPAIIEHHOTO
YMHOXEHHS: Pa3HOCTh KBaJpaToB, KBaJIpaT CyMMbI U pa3HocTU.PaznoskeHne MHOro4JieHa Ha MHOKUTENH: BBIHECEHHE OOIIEro MHOXKUTENS 3a CKOOKH,
CPYNNUPOBKA, NPUMeHeHUue QOPMYI COKPAWEHHO20 YMHOoMcenus. Keaopammubiii mpéxunen, paznoscenue k6a0pamHo2o mpéxuieHa Ha MHOMCUMEIU.

JIpoGHO-panuOHAIbHbIE BHIPAKEHHUS

Crenenp ¢ mensiM mokazareneMm. IIpeoOpa3oBaHue ApOOHO-TMHEHHBIX BBIPAKCHHUN: CIIOKEHUE, YMHOXXEHHUE, JNeleHue. AneebOpauyeckas
0pobb. [lonycmumsie 3HaueHUs nepemenHblx 8 OpOOHO-payUoHaIbHbIX bipadicenusax. CokpaweHue anceopaudeckux opoobetl. Ilpusedenue ancedbpauieckux
opobeli k 0bwemy sHamenamento. lelicmsus ¢ areeopauyeckumu OpoOIMU: CLOdCEHUe, BbIYUMANUE, YMHOJICEHUe, OelleHle, 8036e0eHle 8 CENeHb.

IIpeobpaszosanue svipadicerull, COOEPHCAUWUX 3HAK MOOYIIA.

KBaaparHbie KopHUI

ApudmeTnueckuii KBaJIpaTHbI KopeHb. [IpeoOpa3oBaHue BBIpaXKEHMI, COIAEpIKAIIMX KBaJpaTHbIE KOPHHU: YMHOXKEHHE, JeJICHHE, BbIHECEHHE
MHO>KHUTEISI U3-TIOJ] 3HAKa KOPHS, BHeCeHUe MHONCUMEIsl NOO 3HAK KOPHAL.

YpaBHeHUs H HEPABEHCTBA

PaBencrBa

UucnoBoe paBeHCTBO. CBONCTBA YMCIOBBIX PaBEHCTB. PaBEHCTBO C MepeMEHHOM.

YpaBHeHust

[TonsaTne ypaBHEHUS U KOPHS ypaBHEHUs. [Ipedcmasienue o pasHocuibHocmu ypasnenutl. OQbracmos onpedenenus ypagueHus (0oiacme
00Ny CMUMbIX 3HAYEHUL NePeMeHHOLL).

JIuHeliHOe YpaBHEHHE U €0 KOPHHU



Pemenue nuHENHBIX ypaBHEHUU. Jluweiinoe ypaeunenue c napamempom. Koauuecmeo kopwei auneuno2o ypasHenus. Pewenue nunetinvix
VPASHEeHUll ¢ napamempom.

KBagparHoe ypaBHeHHe H eI0 KOPHH

KBagparusle ypaBHenus. HenosiHble KBaapaTHble ypaBHEHHs. [IMCKpUMMHAHT KBagpaTHOro ypaBHeHusA. PopMmyrna KOpHEW KBagpaTHOIO
ypaBHeHusl. Teopema Buema. Teopema, obpamnas meopeme Buema. PenieHne KBaJpaTHBIX YpaBHEHHI:MCIIOIb30BaHUE (HOPMYJIbI Il HAXOXKICHMS
KOpHEH, epaghuueckuii memoo peuwieHus, pasiodicenue HaA MHOJMCUMENU, No0OOp KOpHeu ¢ Ucnoabzosanuem meopemvl Buema. Konuuecmeo ropmetl
K6AOPAMHO20 YPAGHEHUs 6 3A6UCUMOCU OM e20 Ouckpumurnanma. bukeadpammuvie ypaenenus. Ypasnenus, c600umvle K JUHEUHBIM U KEAOPAMHBIM.
Keaopammnwie ypasnenus ¢ napamempom.

/{poOHO-panuoHa/IbHbIC yPABHEHUS

Pemenue npocreimux ApoOHO-TMHEHHBIX YpaBHEHUH. Peuterue OpoOHO-payuoHaIbHbIX YPAGHEHULL.

Memoovl pewenus ypagneHuu: mMemoosbl paAGHOCUIbHBIX NPeodPA306aHuUll, Memoo 3amMeHbl nepemMenHou, epaguueckuti memoo. Hcnonvsosanue

C80UCME OYHKYUL NPU petueHUY YPasHeHUll.

IIpocmeiiuue uppayuonanshwie ypasuenus suoa [ f0x[ Oa,  fOx[ O.fgOx[ .

Vpasnenus euoa X" 0 & .Ypasnenus eyenvix uucnax.

Cucrembl ypaBHeHHH

VYpaBHeHue ¢ AByMs NepeMeHHbIMU. JInHeitHoe ypaBHEHUE ¢ IBYMS IEpeMEHHBIMU. [Ipsamas Kak epaguueckas unmepnpemayus TUHetH020
VPasHeHusl ¢ 08YMsl NepeMeHHbIMU.

[TonsiTue cucremsl ypaBHEHUN. PelieHne cucremMsl ypaBHEHUN.

MeTo/bI peleHrs: CUCTEM TUHEHHBIX YPaBHEHUN C IBYMS IEPEMEHHBIMU: 2paghuieckuil Memoo, Memoo CLOHCeHUs:, METO]I TTOJICTAHOBKHU.

Cucmembul TUHEUHbIX YPABHEHULL C NAPAMEMPOM.

HepaBencrBa

YucaoBbie HCpPaBCHCTBA. CBOMCTBA YHCIOBBIX HCPABCHCTB. HpOBCpKa CIIpaBCJIMBOCTH HCPABCHCTB IIPH 3a/IaHHBIX 3HAYCHUAX ITICPCMCHHBIX.



HepagenctBo ¢ nepemenHoi. CTporue u HecTporue HepaBeHCTBa. Q01acmy onpedenienus HepaseHcmea (001acmes OONYCMUMBIX 3HAYEHUT
nepemeHHol).

Pemienue nuHEMHBIX HEPABEHCTB.

Ksaopamnoe nepasencmeo u e2o pewrenus. Pewenue keadpamuvix HepageHcma: UCHONb308AHUe CEOUCE U 2paAdUKA K8AOPAMuUyHOU QyHKYUU,
Memoo0 UHmMep8anos. 3anucs peulenus KeaopamHo20 HepaseHCmaa.

Pewenue yenvix u 0pobHO-payuoHaIbHbIX HEPABEHCIE MEMOOOM UHMEPBAIIOS.

CucreMbl HEPaBEHCTB

Cucrembl HEpaBEHCTB C OJHOM IepeMeHHOM. Perienre cuctemM HEpaBeHCTB € OJIHOM NIEPEMEHHON: JINHEUHBIX, kK6adpamublx. U300pakeHue
pellIeHus] CUCTEMbl HEPABEHCTB HA YHUCIOBON MPSIMOM. 3aMUCh PELICHHUS CUCTEMbI HEPABEHCTB.

DOyHKIUH

IHousitue pyHKIUH

JlexkapToBbl KOOpPAMHATHI Ha IUIOCKOCTH. DOpMHpOBAaHUE NPEJICTABICHMM O METAlpeIMETHOM IOHATHU «KOOpPAMHATH). CrnocoObl 3agaHus
byHKIMI: aHanMUTUYeCKui, rpaduueckuid, Tabmuunbiil. ['paduk dyakmuu. [Ipumeps! (GyHKIUH, MOTydaeMbIX B MPOIECCE UCCIEAOBAHUS PAa3TMUHBIX
peasbHBIX MPOLECCOB M pelleHus 3anady. 3HayeHue (yHKuMW B Touke. CBoiicTBa (QyHKUUMI: 00JacTh OINpeneNeHusi, MHOXKECTBO 3HAUYEHUH, HyH,
IPOMEXYTKH 3HAKOIIOCTOSIHCTBA, YE€MHOCMb/HeUéMHOCMb, TPOMEXYTKA BO3pacTaHUs U yObIBaHMs, HauOosblllee W HAUMEHbIIEe 3HAYEHUS.
Uccnenoanue ¢pyHkmu mo e€ rpaduky.

IIpeocmasnenue 06 acumnmomax.

Henpepvienocmo ¢hynxyuu. Kycouno 3adannuvle gpynkyuu.

JInHeiiHas QpyHKUIUSA

CaoiicTBa u rpaduk nuHeitHOH QyHKUIMU. YTiaoBoi kKoaddunueHT npsamoil. Pacnonoxenue rpaduka TMHEHHON (YHKIMH B 3aBUCUMOCTU OT €€
yrioBoro koddduimenta u cBoOomHOTO wWwieHa. Haxoowcoenue xod¢puyuenmos nunetiHot GyHKyuu no 3a0aAHHLIM VCI0BUAM. NPOXOHCOEHUE NPAMOL
yepe3 06e MOUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOHCOEHUE NPAMOU Yepe3 OAHHYI0 MOYKY U NAPANENbHOU OAHHOU NPAMOU.

Keaaparnunas gpyHkumus



CoiictBa u rpaduk kBagparnuHoil pynkun (nmapabdosna). Ilocmpoenue epagura keadpamuuno ¢ynxyuu no moykam. Haxoxaenue Hynen
KBaJIpaTUYHON PYHKLIUU, MHOMCECMBA 3HAYEHULL, NPOMENCYMKO8 3HAKONOCMOAHCMEA, NPOMENHCYMKOE8 MOHOMOHHOCU.

OoOpaTHasi NPONOPUMOHAIBHOCTH

CgoiictBa ¢ynkiuu y O K . 'unepbomna.
X

I'pagpuxu ynxyuii. IIpeobpasosanue epaguxa pynxyuu y O f (X) ona nocmpoenus epaguxos ynxyuii euoa 'y 0 af Dkx OblOc.
. k
I'paghuxu ¢pynxyun yOa TS yEI\/;,yEI%&_,yEI)t |
X

IMocaenoBaTeIbHOCTH H POTPECCHH

YucnoBas mocienoBaTenbHOCTh. [IpuMepbl UnCIOBBIX MocneaoBarenbHocTell. beckoneunsie mocneaoBareabHOCTH. AprudmMerndeckas mporpeccust
u e€ cBoictBa. ['eomerpuueckas mporpeccus. Dopmyra obuje2o ujieHa U CyMMbl N NepevlX UJIeHO8 apughmemuyeckolu U 2eomempuyeckol
npozpeccuil. CXo0auasacsa 2eomempuydeckas npocpeccusl.

Pelnenue TeKCTOBBIX 33124

3anaun Ha Bce apupMeTHUECKUE NeHCTBUS

Pemenne TekcTOBBIX 33124 apuMeTHuecKuM criocoooM. Mcnons3oBanue TabIuIl, cXeM, YepTexel, JPyrux CpeACTB MPEACTaBICHUS JAHHBIX MIPH
pELICHUH 3a1a4H.

3anaun HA ABUKEeHUE, PA00TYy M MOKYNKH

AHanu3 BO3MOXXHBIX CUTyaIluil B3aHMHOTO  PACHOJIOKEHUsI 00BEKTOB MPHU UX ABUKEHHUU, COOTHOIICHHS] 00bEMOB BBIIOIHIEMbBIX pabOT HpU
COBMECTHOM pabore.

3agaum HA YACTH, 10JIH, IPOLEHTHI

Pemenue 3aga4 Ha HAXOK/ICHUE YACTH YKMCIIa U YUCIIa M0 €ro YyacTu. Penienue 3a1ad Ha MPOLIEHTHI U nonu. [IpuMenenne nponopiuii mpu
pelLIeHNH 3a/1a4.

Jloruyeckue 3a1aum

Pemenne norugeckux 3aga4. Pewenue nocuveckux 3aoauy ¢ nomMouibro zpaqboe, ma@mu.



OcHOBHbIE METO/Ibl pelleHHs] TEeKCTOBBIX 3aJa4: apupMeTHUYeCKHii, aareOpandeckuii, nepedop BapuaHTOB. [lepsuunvie npedcmasienus o
Opyeux memooax peuieHus 3a0ay (ceomempuyeckue u epaguyeckue mMemoowl).

CrarucTUKAa U TeOpHsi BEPOSITHOCTEH

Crarucruka

TabnuuHoe U rpaduuecKoe MpercTaBlIeHUE JTaHHBIX, CTOIOUYAThIE M KPYTOBbIe OUarpaMMbl, rpaduky, MPUMEHEHHE IuarpaMMm U rpadukoB Iis
OIMCAaHUS 3aBUCUMOCTEH peabHbIX BEJIMYMH, U3BIIeUeHHEe HHpopMalu U3 Tabaull, ruarpamm U rpaduxos. OnucareiabHble CTATUCTUYECKUE MTOKa3aTeNln
YHCIIOBBIX Ha0OpOB: cpenHee apupMeTHdeckoe, Mmeduawa, HauOONblllee W HaWMEHblee 3HadeHHs. Mepbl pacceuBaHUS: pa3Max, oucnepcus u
cmanoapmHoe OmKIOHeHuUe.

Cryvaiinasi ©3MEHYMBOCTh. VI3MEHYHBOCTH NP U3MEPEHUsIX. Pewarowue npasuia. 3aKoHOMEpHOCMU 8 USMEHUUBLIX GETUYUHAX.

CayuaiiHble cOObITHUS

CrnyuaiiHbple ONBITHI (9KCIIEPUMEHTHI), 3JIEMEHTapHbIE Cily4ailHble cOObITHS (McX0nbl). BeposTHocTH 3ieMeHTapHbIX coObITHi. COOBITHS B
CIIy4aifHBIX 9KCIIEPUMEHTAX U ONAronpHATCTBYIOIIUE 3JIEMEHTapHble cOOBITUS. BeposTHOocTH ciay4yailHBIX COOBITUH. ONBITHI C PAaBHOBO3MOXKHBIMH
JJIEMEHTApHBIMU CcOOBITHAMU. Kitaccmueckre BepOsSTHOCTHBIE ONBITHI C HCIOJB30BAHWEM MOHET, KyOWKOB. [Ipedcmaenenue cobbimuii ¢ NOMOWbIO
ouaepamm unepa.llpomusononodxcHvlie codovimus, o00veouHenue u nepecedenue coovimui. Ilpasuno cnoocenus eeposmuocmei. Crnyuainsii
evibop.Ilpedcmasnenue  sxcnepumenma 6 6ude Oepeea.Hesasucumvie cobvimus. Ymuoowcenue eeposmuocmeli  He3ABUCUMBIX — COOBIMULL.
Ilocneoosamenvuvie Hezasucumvle ucnvimanus. llpeacraBienne 0 HE3aBUCUMBIX COOBITHSX B KU3HHU.

dnemenmol KOMOUHAMOPUKU

IIpasuno ymuoocenus, nepecmanosku, pakmopuan yucia. Couemanus u yucio covemanui. Popmyna yucia covemanui. Tpeyeonvnux Ilackans.
Onvimul ¢ 60AbUIUM YUCTIOM PABHOBOZMOICHBIX INEMEHMAPHLIX COObimuU. Buluucienue eeposmuocmerl 8 onvimax ¢ npuMeHeHuem KOMOUHAMOPHbIX
@opmyn. Hcnvimanus bepnyanu. Ycenex u neyoaua. Beposmuocmu cobvimuii 6 cepuu ucnvimanuti beprynnu.

Cnyuaitnvie genuuunsl

3naxomecmeo co cnyuauHbIMU GETUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKPEeMHbIX CAVYaUHbIX eenuuuHn. Pacnpeodenenue eeposmuocmell.
Mamemamuueckoe odxcuoanue. Ceoticmea mamemamuuecko2o oxcuoanus. Ilonamue o 3axone oonvuiux uucen. Msmepenue eepoamuocmei. Ilpumenenue

3aKOHA OONbUIUX YUCeT 8 coyuosocuu, cmpaxoeaHuu, 6 3dpa600xpaHeHuu, obecneyenuu 6e30NACHOCMU HACENICHUSL 8 llp€36bllla12Hle cumyayusix.



I'eomerpus

I'eomerpuueckne purypbi

PDurypsl B reoMeTpHU M B OKPYKaloLeM Mupe

I'eomerpuueckas gurypa. @opMUpOBaHUE MPEACTABICHUI O METAIPEAMETHOM MOHATUH «PHUTypay.

Touka, IMHUSA, OTPE3OK, MpsAMas, JIyd, JJOMaHas, INIOCKOCTb, yroJl, OucceKkTpuca yria 1 €€ CBOCTBa, BUJIbl YIJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBas cummeTpust reomeTpudeckux uryp. LieHTpanbHas ciMMETpUsl FeOMETPUYECKUX UTYP.

MHOroyroJibHUKH

MHOroyroiapHuK, €ro 3JI€MEHTHI U €0 CBOMCTBA. Pacrio3HaBaHWe HEKOTOPBIX MHOTOYTOJIBHUKOB. Bbinykivle u HeBbinyKible MHO20Y201bHUKU.
[IpaBHIIBHBIE MHOTOYTOJIBHUKH.

Tpeyronsauku. BreicoTa, Menauana, OuccekTpuca, cpelHss JMHUSA TpeyrojbHUKa. PaBHOOEIpEHHBIN TPEyrojabHUK, €ro CBOMCTBA U NPU3HAKU.
PaBHOCTOpOHHMI TpeyroysbHUK. [IpAMOYrOIbHBIM, OCTPOYTOJIBHBIA, TYHNOYIOJIBHBIA TpPEYrOJbHUKHM. BHemHwue yrisl TpeyronbHuka. HepaBeHCTBO
TPEYrOJIbHUKA.

Yetripéxyronpuuku. IlapannenorpamMm, poM0, HpSMOYTrOJbHUK, KBajapaT, Tpameuus, paBHoOenpeHHas Tpamenus. CBoiicTBa M NpHU3HAKU
napanjenorpaMma, pomoa, mpsiMOyrojibHHUKa, KBaJpaTa.

OKpyXHOCTB, KPYT

OKpyKHOCTb, KPYT, UX DJIEMEHTHI U CBOMCTBA; LIEHTPAJIBLHBIE U BIIMCaHHBbIE yIIIbl. KacaTenbHas u cexywas K OKpYKHOCTH, UX CEOUCMEd.
BnvicaHHBIE M OIIMCAHHBIE OKPYKHOCTH JUI TPEYTOJIbHUKOB, YemblpEX)20IbHUKOE, NPABUTbHBIX MHO20Y201bHUKOE.

I'eomeTpuueckue purypsli B npocrpancTse (00bEéMHbBIE Tesa)

Mnozoepannux u eco snemenmul. Hazeanus MHO20SPAHHUKOS C PA3HLIM NOJIOJCEHUEM U Koaudecmeom cpareti. IlepBruuHbIe IPEACTABICHUS O
nupaMu/ie, napaujenenumnese, npusme, cgepe, mape, HMIHHIPE, KOHYCE, UX 3JI€MEHTax U MPOCTEUIINX CBOHCTBAX.

OTHowmIEeHHus

PasencrBo ¢puryp

CBolicTBa paBHBIX TPEYTOJbHUKOB. [IprU3HAaKN paBeHCTBA TPEYTrOJIBLHUKOB.

IMapanieJbHOCTH NPSAMBIX



[Ipu3Haku U cBOMCTBA NapaylIeNbHBIX NPIMBIX. Akcuoma napannenvrHocmu Eexnuoa. Teopema Paneca.

IlepnenauKyasipHble NPsIMbIE

[Ipsmoit yron. Ilepnenaukynsap k npsamoi. Hakinonnas, npoekius. CepeAMHHBIN TEPIEHIUKYIISIp K 0Tpe3Ky. Ceoticmea u npuzHaxu
nepneHOUKYIAPHOCMU.

Iloooobue

IIponopyuonanvuvie ompesxu, nooodue gueyp. Ilooodonvie mpeyeonvruku. Ilpuznaxu noooous.

B3anMHoe pacnosiokeHue PsIMOii U OKPY>KHOCTH, 08YX OKPYIHCHOCMELL.

HN3mepeHus u BbIYMCIEHUS

Beanunnbl

[lonstue Benmuuunsbl. nuna. I3mepenue anunbl. Enuanibl n3mepenus anuHel. Bennunna yrna. I'pagycHas mepa yria.

[TonsiTre o miomaayu miockoii Gurypsl u e€ cpoiictBax. M3mepenue miomaaeil. EquHUIbBI n3MepeHus MI0Maan.

[Ipencrasienne 06 00bEMe U ero cBolicTBax. M3mepenue o0béma. EnuHUIBI H3MepeHns 00bEMOB.

HN3mepeHuss 1 BBIYMCICHUS

WNHcTpyMeHTH Ui U3MEPEHU U TOCTPOECHUI; H3MEpPEHNE U BBIYUCIIEHUE YTJIOB, JUIMH (paccTosiHU), omanei. Tpuronomerpuyeckue QyHKIUU
OCTPOTO yIila B TMPSMOYTOJBHOM TPEYrolbHUKE TpucoHomempuueckue @yHKyuu mynoeo yenid. BblUKCICHHE SJIEMEHTOB TPEYTOJbHUKOB C
HCIIOJIb30BaHNEM TPUTOHOMETPUUECKHX COOTHOIIEHUI. DOopMyIbl TUIOMIAAN TPEYTONbHUKA, MapajuielorpaMMa U €ro YaCTHBIX BHJIOB, (POPMYIIBI AJIAHBI
OKPY>KHOCTH U Tutoaan kpyra. CpaBHeHHEe U BeIYUCIIeHHE uiomiaaei. Teopema [Tudaropa. Teopema cunycos. Teopema kocunycos.

Paccrosinus

Paccrosiare Mex 1y Toukamu. PaccTosiHue ot TOUkd 10 psMoi. Paccmosinue medicoy ghuzsypamu.

I'eomeTpuyeckue nocTpoeHust

['eomeTprueckne MOCTPOCHHUSI IJIs1 HIUTFOCTPAIIMH CBOMCTB T€OMETPUIECKUX (QUTYP.

WHCcTpyMEHTBI AJ TOCTPOCHUN: ITUPKYJIIb, TUHEHKA, YTOTBHUK. [Ipocmetiuiue nocmpoenus yupKyiem U IUHeuKol. nocmpoenue OUCCeKmpucol
yena, nepneHOuKyiApa K npsmou, yend, pagHo20 OAHHOMY,

Ilocmpoenue mpey2o01bHUKO08 O MPEM CIOPOHAM, 08YM CIMOPOHAM U Yelly MeHCOY HUMU, CMOPOHE U 08YM NPULEHCAUWUM K Hell Y2IaM.



lenenue ompesxa 6 0aHHOM OMHOULEHUU.

I'eomeTpuueckue npeodpazoBaHus

IIpeoOpa3oBanusi

[Tonsarue npeobpazoBanus. IIpeacrasienne o MeTarpeIMETHOM MTOHIATUHN «IIpeoOpa3oBanuey. [lodoobue.

JABukeHust

OceBas 1 LIGHTpaJIbHAs CUMMETPUS, HOBOPOM U NAPALIENbHblU nepeHoc. Kombunayuu 08udxicenuti Ha n10CKOCMuY U Ux c80lcCmaa.

BekTopbl 1 KOOPAUHATHI HA IIOCKOCTH

BekTopsl

[TonsiTue BekTOpa, NEHCTBUS Ha/l BEKTOPAMH, UCIIOJIb30BaHNE BEKTOPOB B (DUBHKE, pA3I0dHCEHUEe 8eKMOPA HA COCMABIAIuUE, CKANAPHOE
npousseoerue.

Koopaunarsi

OcHOBHbIE TIOHATHUS, KOOPOUHAMbL 8EKMOPA, PACCMOsHUe MeducOy moukamu. Koopounamwl cepedunsvt ompesxa. Ypaenenus gueyp.

Ipumenenue 6exmopog u KoopoOuHam O peuleHus: NPOCMetUxX 2eoMempuUecKux 3a0ay.

HcTopusi MaTeMaTHKHU

Bosnuxnosenue mamemamuku xax nayku, smanwl eé pazeumus. Ocnognbie pazoenvl MamemMamukuy. Boloarowuecs mamemamuxu u ux 6xk1ao 6
passumue HayKu.

beckoneunocmv mnoscecmea npocmuix uucen. Yucna u onunel ompesrkos. Payuonanvuvie uucna. [lompebnocms 6 uppayuorHanibHblx YUCiax.
LlIxona Ilugazopa

3apoorcoenue aneeopwi 6 Hedpax apupmemuxu. An-Xopezmu. Poscoenue oykeennoti cumeonuxu. I1. epma, @. Buem, P. [lexapm. Ucmopus
B0ONPOCA O HAXOIHCOEHUU POPMYN KOPHEl aneedpauyeckux ypasHenuil cmenerel, bonvuux yvemoipéx. H. Tapmanvs, /[oc. Kapoano, H.X. Abenwv, D.Ianya.

Ilossnenue memooa KoopourHam, no360.1A0uje20 nepesooums 2eomempuyieckue 006vbekmol Ha A3bIK aneedpwl. Iloasnenue epaghuxos ynxyuii. P.
Hexapm, I1. @epma. [Ipumepsl paznuunvix cucmem KooOpoOUHam.

3aoaua Jleonapoo Iuzanckozo (Qubonauuu) o kpoauxax, wucia Pubonauyu. 3aoaua o waxmamuou docke. Cxo0UMOCmb 2eoMempuiecKo

npozpeccuu.



HUcmoxu meopuu eepoamuocmeti: cmpaxogoe oeno, azapmuule uepwl. 11. @epma, b.Ilackans, A. bepuyninu, A.H.Koamozopos.

Om 3emneodenusn k eeomempuu. Iugpazop u eco wkona. @anec, Apxumeo. Ilnamon u Apucmomens. Ilocmpoerue npasuibHbLIX MHO20Y20NbHUKOS.

Tpuccexyus yenra. Keaopamypa kpyea. Yoeoenue kyoa. Mcmopus uucna wr. 3onomoe ceuenue. «Hauanay Eexnuoa. JI Diinep, H.H.Jlobauesckuti. Mcmopus

namozo nocmyijiama.

FeOMempuﬂ U ucKyccmeo. Feozwemputtecxue 3AKOHOMEPHOCMU OKpYIHcaAroueco mupa.

Acmponomus u ceomempus. Ymo u xax y3uanu Anaxcazop, Ipamocgen u Apucmapx o pasmepax Jlynot, 3emau u Connya. Paccmosmus om 3emnu

0o Jlynvt u Connya. Usmepenue paccmosnusi om 3emau 0o Mapca.

Ponv  poccutickux yuénvix 6 passumuu mamemamuxu.: JI.Ounep. H.HU.Jlobauesckuu, I1.J1.Yeovuumes, C. Kosanescrkas, A.H.Koamozopos.

Mamemamuxa 6 pazsumuu Poccuu: [lemp I, wikona mamemamuueckux u HauU2ayKux Hayk, pazgumue poccutickozo ¢roma, A.H.Kpwbinos.

Kocmuueckasn npoepamma u M. B. Kenoviu.

TeMaTnueckoe MJIAaHMPOBaHUE MATEMATHUKA
Ne rembl | Tema u ocCHOBHOE cofep:kaHue KommuecTBo
9acoB
Sknacc  Mamemamuka

1. O0603HaueHus1 HaTypaJbHbIX YHCET 3

2. Ortpe3sok. [Inuna otpeska. TpeyronbHUK. 3

3. ITnockocTs, npsmas, JIyd. 2

4. [Ikaas! 1 KOOPAMHATHI. 3

5. MemblIiie Wik GOJIbIIE. 3

6. CrnoxeHne HaTypaJIbHbIX YHCEI M €ro CBOWCTBA 5

7. Beruuranue 4

8. Yucnoble 1 OyKBEHHBIE BBIPAXKECHUS 3

9. BykBeHHast 3a1uCch CBOMCTB CJIOXKECHUS U BBIYHTAHUS 3

10. YpaBHeHue 1

11. YMHOXEHNE HAaTypaJbHbIX YUCEN U €r0 CBOMCTBA 5

12. Henenune 7

13. Jlenenue ¢ octaTkoM 3

14. VYrpouieHue BoIpakeHU I 5




15. ITopsok BbINONHEHUS IEUCTBUN 3
16. Cremnens uncna. Kaapat u ky0 uncia 2
17. Dopmybl 2
18. [Tnomane. @opmyna mioniaan NpsMOyroabHUKA 2
19. Enuauiel usmepeHus miomaaei 3
20. [TpssMOYTOJIBHBIN MTapaIeICTUIIe]] 1
21. O06Bembl. O0BEM TPAMOYTOJIBHOTO IMapajuIeseuIe1a 3
22, OKpy’>KHOCTb U KpyT 2
23. Jonu. OOBIKHOBEHHBIE APOOH 4
24. CpaBHenue apo0eit 3
25. [IpaBunbHbIE U HETIPaBUIIbHBIE 1POOU 2
26. CIio)keHHue ¥ BRIUMTAHUE POOeH C OJIMHAKOBBIMH 3HAMEHATEIIMU 3
27. Jlenenue u npobu 2
28. Cwmemniansabie yucna 2
29. CroxeHue ¥ BBIUUTAHUE CMEIIAHHBIX YHCEeTT 3
30. JlecaTnyHas 3amuch APOOHBIX YHCET 2
31. CpaBHEHHE IECITHYHBIX IpOOCi 3
32. CroxeHue ¥ BRIUUTAHUE JECATUYHBIX Ipo0ei 5
33. [Tpubnmxennslie 3HaueHus yucen. OKpyTrieHUe YUces 2
34. YMHOKEHUE AeCITUYHBIX Ipo0eii Ha HaTypaibHbIE Yncia 3
35. Jenenue necaTuuHbIX Ipo0Oei Ha HaTypaJbHbBIE YHCIIa 5
36. YMHOKEHUE AECATUYHBIX Apo0eit 6
37. Jlenenue Ha TECATUYHYIO APOOb 7
38. Cpennee apudmernueckoe 4
39. MUKpOKaJIBbKYISITOP 2
40. [IporneHTHI 5
41. VYron. [IpsamMoii u pa3BepHYTHIN yToJ 3
42. N3mepenue yrios. Tparcmoptup 3
43. Kpyrossie auarpammbl 2
44, [ToBTOpEHUE 16
6 knacc  Mamemamuka
1. IToBTOpEHME Kypca MaTeMaTHKH 5 Kiacca 5
2. JlenuMocCTb 4ncen 20
3. CrnoxeHue U BblYUTaHHE ApoOeii ¢ pa3HBIMH 3HAMEHATEISIMU 22




4 YMHOXEHHE U JieJieHue 0OBIKHOBEHHBIX pobOei 31
5 OTHolIEeHUS ¥ IPONOPLMH 18
6. [TomoxuTenpbHBIE U OTPHUIIATEIIbHBIC YHCIIA 13
7 CriokeHue ¥ BRIUUTAHUE MTOJIOKUTEIBHBIX U OTPULIATEIbHBIX YUCEI 11
8 YMHOKEHUE U JICTICHUE TTOJIOKUTEIBHBIX U OTPUIIATEIBHBIX YUCEI 12
9. Pemenue ypaBHeHMI 15
10. Koopaunatel Ha TIIOCKOCTH 13
11. Hrorosoe nmoBropenue kypca 5-6 kiiaccoB 10

I[IpumepHOe TeMaTHUYeCKOe JIAHUPOBAHME
Marematuka 7-9 kiaaccenl ( 5254 + 1054 = 6504)
Paznen «Anrebpa»

OcHOBHOE coJIep>KaHHE O TeMaM

1
JeiictBurensuble yncina (15+5=20 q)

Pacimmpenue MHOXKECTBA HATYpaIbHBIX YHACEN J10
MHOECTBA LEJBIX, MHOKECTBA LIEJIBIX YUCEN J10
MHOX€ECTBA PALIMOHANIBHBIX. PalinoHanbsHOe 4KcIiio
KaK OTHOILIEHUE T/I, IIe T — LEJIOe YHUCIIO, a IT —
HaTypaJlbHOE YHCIIO.

Crenens ¢ nensIM nokasareneMm. KBazpaTHslit
KOpeHb u3 uncia. Kopens TpeTselt creneHu.
[TonsaTHe 06 NppalOHAILHOM YHCIIE.
HppauroHaIbHOCTE YKCIIa U HECOM3MEPUMOCTh
CTOpPOHBI U JUAaroHalv KBajapara. JlecaTu4Hble
NpUOIMKEHNS UPPALMOHATIBHBIX YHCE.
MHOX€ECTBO NEUCTBUTENBHBIX YHUCEIT;
MIPEACTABJICHUE IEUCTBUTENBHBIX YHCEI B BUJIE
0eCKOHEUHBIX JIeCATUYHBIX Apobeit. CpaBHEHHE
JNEHUCTBUTEIBHBIX YUCE.

B3auMHO 01HO3HaYHOE COOTBETCTBUE MEXKIY
JNEUCTBUTEIBHBIMU YHCIIAMU U TOYKAMHU
KOOPAMHATHOU IPSAMON. UNCIOBBIE TPOMEKYTKHU:

XapakTepuCTUKa OCHOBHBIX BUJIOB JICATEIILHOCTH YUCHHUKA (Ha
YpOBHE YUCOHBIX JCHCTBHIN)

2

OnuceIBaTh MHOKECTBO LIEJIBIX YACET, MHOKECTBO
palMOHAIBHBIX YHUCEI, COOTHOLIEHUE MEXKIY ITUMHU
MHOXECTBaMU.

CpaBHUBaTh U YNOPSAJ0YMBATH PALIMOHAIBHBIE YUCIIA,
BBIIIOJIHATH BBIYUCIIEHUS C PALIMOHAIBHBIMU YUCIIAMY,
BBIYUCIIATH 3HAYEHUS CTENEHEN C LENBIM [T0KA3aTEIIEM.
@opMynHMpOBaTh ONPEAEIICHHE KBaAPATHOTO KOPHS U3 YHCIIA.
Wcnonb30Bath rpadyk GyHKIHHE Y = X271 HAXOKASHUS
KBaJIpaTHBIX KOpHEN. BBIUMCIIATH TOUHBIE U IPUOIMKEHHBIE
3Ha4YeHHUs1 KOpHEH, NCIO0Ib3Ys PU HEOOXOIUMOCTH
KaJIBKYJIATOP; MPOBOAUTH OLICHKY KBAaJPaTHBIX KOPHEM.
DopMynHMpoOBaTh ONIPEACIICHUE KOPHS TPEThEN CTEIICHU;
HaXOJUTh 3HAUE€HUsI KyOMUECKUX KOpHEH, MPpU HEOOXOAUMOCTH
HCIIONB3Ys, KaIbKYIATOP.

[IpuBOIUTE MPUMEPHI UPPALMOHATIBHBIX YHCEI; PACIIO3HABATh
panMoHaibHbIEe M HpPAaLMOHATIbHbIE YUCIIa; N300paXkaTh yucia
TOYKaMU KOOPJAMHATHON IIPSIMOIA.

HaxoauTe necsTuuHble TPUOIMKEHUS pAllHOHAIBHBIX U

MeTaHpCIIMCTHI)Ie YMCHUA U HABBIKU

3

YMeHnune nmoHuMaTh U UCT0JIb30BaTh
MaTe€MaTU4YECKHE CPEJCTBA
HarJsAHOCTH (TpaduKy, TuarpaMMbl,
TaOJUIIBI, CXeMBI U JIp.) s
WJUTIOCTPALINH, UHTEPIIPETAINH,
apryMeHTalllu.

YMeHue HaXO/IUTh B PA3IMYHBIX
UCTOYHUKAX UH(OpMaIHIO,
HEOOXOUMYIO JIJIS PEIICHUS
MaTeMaTHYECKUX MpodIeMm,
MIPEACTABIATE €€ B TOHATHOUW opme,
MPUHUMATH PEIICHUE B YCIOBUSIX
HETIOJTHOW U M30BITOYHON, TOTYHON 1
BEPOATHOCTHON MH(POPMAITUH.




MHTEpPBaJl, OTPE30K, JIy4

HppalMOHANILHBIX YHCEN; CPABHUBATh U YIOPSAJ0YNBATH
JIEUCTBUTEIBHBIC YHCIIA.

OnuceiBaTh MHOXKECTBO JIEUCTBUTEIBHBIX YUCEIL.
Hcnons30BaTh B MMCbMEHHON MaTEMaTUYECKON peun
0003HaueHusI 1 rpadudecKre N300paKEHHUS YHCIOBBIX
MHOECTB, TEOPETUKO-MHOKECTBEHHYIO CUMBOJIUKY

W3mepenusi, npubmmkenus, oueHku (10+2=12 q)

[TpubnmkeHHOE 3HAYCHNUE BETMYNHBI, TOYHOCTh
npubmmkeHus. PazmMepsl 00bEKTOB OKPYKAIOIIETo
Mupa (0T AIEeMEHTapHbBIX YacTull 10 Bcenennoii),
JUIMTEJIBHOCTD MIPOLIECCOB B OKPYKAIOILLEM MUPE.
Brigenenne muoxurens — crenenu 10 B 3anncu
YHUCIA.

IIpuknaka v OLlEHKa pe3yabTaTOB BEIYMCICHUN

HaxomuTh, aHau3upoBaTh, COMOCTABIISATH YHCIOBBIC
XapaKTePUCTHKU OOBEKTOB OKPYIKAIOMIETO MUPA.
Hcnonp30BaTh 3anIMCh YUCEIT B CTAHIAPTHOM BUAC JIJIS
BBIPXCHUS pa3MEpPOB O0BEKTOB, JUTUTEIIBHOCTH MIPOLIECCOB B
OKpYKaroIlleM MHUpe.

CpaBHUBATH YHCIIa ¥ BEITUYHHBI, 3aITCAHHBIC C
HCITOJIb30BaHueM crernenu 10.

Hcnonp3oBathk pa3Hble (HYOPMBI 3aITUCH MPHOITMKEHHBIX
3HAYCHHMM; 1eTIaTh BBIBOABI O TOUHOCTH MPUOIMKCHHS 110
3armucH MPUOIMKEHHOTO 3HAYCHHUS.

BhINONMHATE BBIUMCIIEHUS C pealbHBIMU JaHHBIMHU.
BBITIONTHATE TPUKKUJIKY U OIEHKY PE3Y/IbTaTOB BBIUMCICHHIA

YMmenue BUJACTH MATEMATUYCCKYTO
3a1a4y B KOHTCKCTC HpO6J’IeMHOI71
CUTyallu B JPYIrux OUCHUIJIMHAX, B
Oprmammeﬁ KHN3HHU.

BEITOIHATE BRIYMCICHUS C
p€ajlbHbIMU JaAHHBIMHU.

Beenenue B anredpy (8+2=10 u)

bykBeHHBIE BBIpaXKEHUS (BBIPAXKEHUS C
nepeMeHHbIMH ). YncnoBoe 3HaueHne OYKBEHHOTO
BbIpaKCHU. JlonycTUMBIE 3HAYEHUS
nepeMeHHbIX. [locTaHOBKA BEIPA)KEHHUI BMECTO
[IEPEMEHHBIX.

[IpeoOpa3oBanre OYKBEHHBIX BbIpaKEHUN Ha
OCHOBE CBOMCTB apu(METHUECKUX AECUCTBUII.
PaBeHcTBO OyKBEHHBIX BhIpaxkeHHH. TOXIECTBO

BI)IHOJ'IHS[TI) BHGMCHTapHBIC 3HAKOBO-CUMBOJIMYCCKHUEC HCﬁCTBHﬂI
MPUMEHSTHh OYKBBI JUISI 0003HAUEHUS YHUCEN, JUIS 3alHCH OOIITHX
YTBEPKACHUI; COCTaBIATh OYKBEHHBIE BBIPAXKEHUS 110
YCIOBUSIM, 33IaHHBIM CIIOBECHO, PUCYHKOM UJTH YEPTEIKOM;
MPeoOPa30BHIBATEH AITEOPANICCKIE CYMMBI U TIPOU3BEICHUS
(BBITIOJIHATD MPUBEACHUE TOJOOHBIX CIaraeéMbIX, PACKPBITHE
CKOOOK, YITPOIIIEHUE MPON3BEICHUN ).

BI)I‘-II/ICJ'ISITI) YHUCJIOBOC 3HAUCHUC 6YKBGHHOFO BI)Ipa)KeHI/IH;
HaXOJUTh 00JIACTh JOMYCTUMBIX 3HAYCHHI IEPEMEHHBIX B
BI)Ipa)KeHI/II/I

[Tonnmanue cymHocTH
AITOPUTMHUYECKUX MPEINUCAHUN U
YMEHHE JICICTBOBATH B
COOTBETCTBHUU C MPEJIOKEHHBIM
AITOPUTMOM.

IloruMaTh B UCIIOJIB30BaTh
MaTeMaTHYECKUE CPEJICTBA
HarJSIAHOCTH (JuarpaMMebl, TaOJUIIHI,
CXEMBI | JIp.) AJIs WILTIOCTPAIIHH,
WHTEPIIpETAINH, ApTyMEHTAIIH.

Muorounens! (45+4=49 u)

CreneHb ¢ HaTypaJIbHBIM MTOKA3aTEIEM U €€
cBoiicTBa. OgHOWIEHBI U MHOTO4IEHBI. CTEneHb

dopMyHpOBaTh, 3aMUCHIBATH B CAMBOJIMYECKON opMe 1
000CHOBBIBaTh CBOWCTBA CTETMICHH C HATYPAIbHBIM

YMmenune BBIJIBUT'aTh TUIIOTE3EI IIPpU
peIICHUH y‘-IC6HLIX 3ajJa4d, IIOHUMaThb




MHorouieHa. CloeHue, BBIMUTAHUE, YMHOKEHUE
MHOTo4wiIeHOB. DOpMyJIbI COKPALLIEHHOTO
YMHOXKEHHS: KBaJpaT CyMMBbI M KBaapar
pazHoctu. PopMyiia pa3HOCTH KBaJIpaToOB.
[IpeoOpa3oBaHue 1ENOro BEIPAKEHUS B
MHOrouieH. Pa3znoxenne MHOrousaeHa Ha
MHO>KUTEJIH: BBIHECEHUE 00ILEero MHOKUTEIS 32
CKOOKH, TPYIIHPOBKA, TPUMEHEHHE (HOPMYIT
COKpAILIEHHOT'0 YMHOKECHHUSI.

MHorouieHsl ¢ 0qHOM nepeMeHHoi. KopeHb
MHorouieHa. KBagpaTHsblil TpexusieH,
pa3iIoKEHUE KBAIPATHOTO TPEXWICHA HA
MHOXHUTENH

[0Ka3aTeJeM; IPUMEHATh CBOMCTBA CTEIEHU ISl
peoOpa3oBaHUs BRIPAKEHUHN M BHIYMCICHU.

BbInonHATE AEHCTBUSA ¢ MHOTOWICHAMM.

BreiBoaUTh (hOpPMYITBI COKPAIIICHHOTO YMHOKCHHUS, TPUMCHSITh
UX B IpeoOpa30oBaHUsIX BbIPAKEHHUI U BHIYUCICHUIX.
BrINoHATE pa3iioxkeHne MHOTOWIEHOB Ha MHOKHUTEIH.
Pacno3naBaTk KBaJpaTHBIN TPEXUWIEH, BBIACHATH BO3MOKHOCTD
Pa3JI0KEHUS HA MHOKUTEIH, PEICTABIAT KBAIPATHBIN
TPEXUJICH B BUJIE IPOU3BEACHUS JTUHEHHBIX MHOKHUTEIICH.
[TpumeHsITh paznuvHbIe POPMBI CAMOKOHTPOJIS TIPU
BBHITIOJTHEHUH NTPE00pa30oBaHUiA

HEOOXOJIUMOCTb UX MPOBEPKHU.
YMeHHe caMOCTOSATENBHO CTABUTh
1eJIU, BEIOUpaTh U CO37aBaTh
QITOPUTMBI JUISI PEIICHUS yU4eOHBIX
MaTeMaTUYECKUX MpooIem.
[ToHnMmats cymHocTH
AITOPUTMHUYECKUX NPEINUCAHUN U
YMEHHE JICCTBOBATH B
COOTBETCTBUU C MPEJIOKEHHBIM
aJITOPUTMOM.

Anrebpanueckue npobu (22+6=28 u)

Anrebpanueckast 1poOb. OCHOBHOE CBOMCTBO
anrebpandeckoii qpoou. CokparieHue Apooei.
CrnosxeHue, BBIYUTAHUE, YMHOXKCHUE, ICTICHHC
anreOpandeckux Apooei.

CreneHb C 1eJIBIM [TI0Ka3aTeIeM U €€ CBOMCTBA.
ParmoHanbHbIe BEIpOXKEHUS U UX
npeoOpazoBanus. Jl0Kka3aTeIbCTBO TOXKIESCTB

DopMyIHpPOBaTH OCHOBHOE CBOMCTBO ainredpanyeckoil 1podu u
MIPUMEHSITH €T0 JUIS IPeoO0pa3oBaHUs JPOOEC.

BEIMONHATE AEHCTBUS ¢ anreOpandecKuMU APOOSMH.
[IpencraBnsaTh Len0e BBIpaXKEHUE B BUI€ MHOTOUJIeHa, ApOOHOE
— B BUJIC OTHOLIEHUS MHOTOWICHOB; IOKA3bIBaTh TOKIECTBA.
DopMynHpOBaTH OIIPEAECICHUE CTEIIEHHU C LEIbIM I10KA3aTEIEM.
dopMynHpOBaTh, 3aMUCHIBATH B CHMBOJIMYECKON opMe U
UJUTFOCTPUPOBATH IIPUMEPAMU CBOMCTBA CTEIEHHU C LEIBbIM
II0Ka3aTeJeM; IPUMEHATh CBOMCTBA CTENIEHU IS
npeoOpa3oBaHus BBIPAKEHUH U BBIYMCICHUN

YMeHue npuMeHsTh UHIYKTUBHEIC U
JeAYKTUBHBIE CTIOCOOBI
paccyKICHUM, BUJICTh pa3InuHbIC
CTpaTervH PEIICHUS 3a]1a4.
[Tonumars cymHocTu
AITOPUTMUIECCKUX TIPEIITUCAHUIN 1
yMEHHE JeHCTBOBATH B
COOTBETCTBUH C MPEIIOKEHHBIM
AITOPUTMOM;

KBanparusie kopuu ( 12+5=174)

[ToHATHS KBaApPAaTHOTO KOPHS, apu()hMETHIECKOTO
KBaJPaTHOTO KOPHS. YpaBHEHHE BU/IA X>=a.
CBoiicTBa apupMeTHUECKUX KBAJPAaTHBIX KOPHEH:
KOpEHb U3 MPOU3BEICHMS, YACTHOTO, CTENIEHU;
TOXJECTBA, = a, IE a

= [IpuMeHeHne CBOMCTB apuMeTHIeCKuX
KBaJpaTHBIX KOpHEH AJs mpeoOpa3oBaHus
YUCJIOBBIX BBIPAKEHUN U BBIYUCIICHUI

Jloka3bIBaTh CBOMCTBA apu(METHUECKUX KBAJPATHBIX KOPHEH;
MPUMEHSTH UX U TPe0oOpa3oBaHus BBIPAKCHHIA.

BbIunciaTe 3HaueHus BBIpAKEHUH, COAEPIKAIMX KBAApaTHbIE
KOPHU; BBIPKATh IEPEMEHHBIC U3 TEOMETPUUCCKHIX H
¢buznueckux Gopmyi.
Hccnenosath ypaBHEHHE BUIA X
npUOIMKEHHbIE KOPHU MPU
a>0

2= a, HaXOJUTh TOYHBIC U

YMenue IJIaHUPOBATh U
OCYIICCTBIIATE ACATCIIBHOCTD,
HAaITpaBJICHHYIO Ha pCIICHUC 3a/1a4
HCCIIEA0BATCIILCKOIO XapaKTep.

VYpaBHeHus ¢ 01HOM nepemeHHon (38+7=45 1)




VYpaBHeHue ¢ onHOU nepemeHHo. KopeHb
ypaBHeHHs. CBONWCTBA YHMCIIOBBIX PABEHCTB.
PaBHOCHIIBHOCTD YpaBHEHU.

Jluneitnoe ypaBHenue. Penenue ypaBHeHUH,
CBOJAIIUXCS K JINHEHHBIM.

KBanpatHoe ypaBHenue. Henonnble kBagpaTHbie
ypaBHeHusA. PopMyra KOPHEN KBaIpaTHOIO
ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHUM, CBOAAIIUXCS K KBAJPATHBIM.
bukBanpatHOe ypaBHEHUE.

[Ipumepsl perieHus ypaBHEHUN TPETbeU U
YETBEPTOM CTENEHU Pa3JI0KEHUEM Ha MHOXKUTEIIN.
Pemenue npoOHO-pallMOHAIBHBIX YPABHEHUH.
Pemienue TekcTOBBIX 3aJau anredpanyeckum
croco6oM

Pacrnio3HaBath JIMHEHHbIC U KBaJApATHBIC YPAaBHEHHUSI, IIENIbIC U
JIpOoOHBIC YpaBHEHHUS.

Pemrate inHeitHbIC, KBapaTHBIC YPABHEHUS, a TAKKE
ypaBHEHUS, CBOJIAIIUECS K HUM; peliaTh JpoOHO-
palroHabHbIC YPaBHEHUSI.

HccnenoBaTh KBaJpaTHBIC YPABHEHUS M0 TUCKPUMHUHAHTY H
kodurmenTam.

Pemrate TeKCTOBBIC 33/1a4K alNreOpanuecKUM CIIOCOOOM:
MEPEXOUTh OT CIIOBECHOM (POPMYIUPOBKHU YCIOBUS 331a4H K
anreOpandecKoil MOJEIH ITyTeM COCTaBJICHUS YPABHEHUS;
pelaTh COCTaBJICHHOE YPaBHEHHE; HHTEPIPETUPOBATh
pe3yabTar

YMeHHe MPUMEHSTh HHIYKTUBHBIC U
JeYKTUBHBIE CIIOCOOBI
paccyXJIeHHI, BUICTh pa3IMUHbIC
CTpaTeruu pelieHus 3aiay.
[TepBoHaYaIbHBICTIPEACTABICHUS 00
UJeIX U 0 METOJaX MaTeMaTHUKH KaK
YHUBEPCAITBHOM SI3bIKE HAYKH U
TEXHUKH, CPEACTBE MOJICITUPOBAHUS
SIBJICHHI | TPOIIECCOB.

Buners MaTremaTnueckyto 3a1avy B
KOHTEKCTE MPOOIEMHON CUTYaIluu B
JIPYTUX TUCIUIUINHAX, B
OKpYKarollen *KU3HU.
CaMOCTOSTEIIFHO CTABUTH 1IETIH,
BBIOMPATH U CO3/1aBaTh aJITOPUTMBI
JUISL pEIIEHUs YUeOHBIX
MaTEeMaTHYECKHUX MPOoOIeM.

Cucremsl ypaBHenuii (30+4=34 q)

YpaBHeHHE ¢ AByMS IIEpEMEHHBIMU. JIMHEHOE
yYpaBHEHUE ¢ ABYMs IIepeMeHHBbIMU. [IprumMepbl
pelIeHusl ypaBHEHH B LENBIX YHACIIAX.

Cucrema ypaBHEHUH ¢ JByMs IEPEMEHHBIMH.
PaBHOCHIIBHOCTE cucTeM ypaBHeHUH. Cuctema
JBYX JIMHEUHBIX YPABHEHUHU C JBYMS
IIEPEMEHHBIMU; PEIICHHE ITOJCTAaHOBKON U
ClI0KeHUEeM. PellleHne cucreM IByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JINHEWHOE, a IPyroe BTOpOn
creneHu. [Ipumepsl pelienus cucrem
HEJIMHENHBIX YPABHEHUM.

Perienue TekCTOBBIX 3aau anreOpandeckum
CIIOCOOOM.

JlexapToBBI KOOPAUHATHI HA IIJIOCKOCTH.
I'padmueckas uHTEpIIpeTaLis YpaBHEHUS C IBYMS
[IEPEMEHHBIMU.

I'paduk nuHEHOTO ypaBHEHUS C ABYMS

Omnpenensthb, ABISETCS JIM TTapa YUCEI pPelIeHHEeM JaHHOTO
ypaBHEHUS C ABYMS IEPEMEHHBIMU; IPUBOIUTH MIPUMEPHI
peuIeHusl ypaBHEHUH C IBYMsI IEPEMEHHBIMU.

Pemartp 3amaun, anreOpanueckoil MOIeTbI0 KOTOPBIX SIBISIETCS
YpaBHCHHUEC C IBYMS IEPEMEHHBIMU, HAXOJUTH L EJIBIC PCIICHUA
myrem nepedopa.

Pemrate cucreMsl AByX ypaBHEHUH C IBYMsI IEPEMEHHBIMH,
yKa3aHHBIE B COJICPKAHHH.

Pemiate TekcTOBBIC 33124 aNreOpandecKuM CIIoCOOOM:
MEPEXOIUTH OT CJIOBECHOUN (POPMYTUPOBKH YCIOBHUS 33a]]a4H K
anreOpandeckoil MOAEIH ITyTeM COCTABIICHUS CHCTEMBI
yYpaBHEHHUH; peliaTh COCTABICHHYIO CUCTEMY YpaBHEHUI;
WHTEPIPETHPOBATH PE3YIIbTAT.

Ctpouts rpadvku ypaBHEHUN C IBYMS IEPEMEHHBIMH.
KOHCTPYI/IpOBaTB OKBHUBAJICHTHBIC PEYCBLIC BHICKA3bIBAHUA C
HCIOJIb30BaHHEM aJIreOpanvecKoro U TeOMETPUIECKOTO
SI3BIKOB.

Hcnonb30BaTbPpyHKIIMOHAIBHO-
rpaguyecKkue mpeACTaBICHUS IS
pPELIEHUs U UCCIIENOBAaHUS
YpaBHEHUH U CUCTEM.

[Tonumarts cymHocTu
ANTOPUTMHUYECKHUX MPEINUCAHUN U
YMEHHE JIEMCTBOBATH B
COOTBETCTBUU C MPEJI0KEHHBIM
AJITOPUTMOM.
Hcnonb3oBarbMaTeMaTHYECKHE
CpEeICTBA HATJISITHOCTH TpauKu AJIs
HHTEPIPETAUN, APTyMEHTALINH.




MIePEeMEHHBIMH, YTJI0BON KO3 (ULIUEHT NPSAMOii;
YCIIOBHE MApaJLIEIIbHOCTH TPSMBIX.

I'paduku mpocTeHImMx HEMMHEHHBIX YPaBHEHHI
(mapabomna, runepOoia, OKPy>KHOCTB).
I'padmueckas MHTEpIIpeTaLINs CUCTEMBI
YpaBHEHHI C ABYMs IEPEMECHHBIMU

Pemiate 1 nccienoBaTh ypaBHEHUS U CUCTEMbl YpaBHEHUN Ha
OCHOBE (DYHKIIMOHAJIbHO-TPAapUUECKUX MPEACTABICHUMA
ypaBHEHUH

Hepasencrsa (20+4=24 u)

YucoBble HEPABEHCTBA U UX CBOMCTBA.
HepaBeHcTBO ¢ 0/1HOM ITepeMEHHOM.
PaBHOCWIIBHOCTE HEpaBeHCTB. JInHelHbIE
HEpaBEHCTBA C OJIHOW nepeMeHHoM. KBapaTHbie
HEPaBEHCTBA.

Cucrembl TMHEHHBIX HEPABEHCTB C OAHOU
MEPEMEHHOMN

®opmMyJIMPOBATh CBOKWCTBA YUCIOBBIX HEPABEHCTB,
MJUTFOCTPUPOBATH UX HA KOOPJAMHATHOMN NPSMOM, JOKA3bIBATh
anredpanvecku; MPUMEHSTh CBOMCTBA HEPABEHCTB MPHU
pELLIECHUH 3a/1a4.

Pacno3HaBaTh NMHENHHbIE U KBaPATHbIE HEPABEHCTBA.
Pemate nrHelHbIE HEPABEHCTBA, CUCTEMBI JIMHEMHBIX
HEPaBEHCTB.

Pemarp kBagpaTHBIC HEPABEHCTBA HA OCHOBE IpaHuecKux
MpeICTaBICHUI

[TorumaTe cymHoCTH
AITOPUTMHUYECKUX MPEINUCAHUN U
YMEHHE JICMCTBOBATH B
COOTBETCTBUU C NPEJIOKEHHBIM
aJITOPUTMOM.
Hcnonws3oBarbMaTeMaTHUECKUE
CpelcTBa HATJISAHOCTH rpaduKu st
WHTEpIPETALNH, APTyMEHTAIIH.

3aBucuMocTy Mex 1y BenuauHamu (15 +3=18y)

3aBHCUMOCTH MEXKIY BEIMIMHAMHU.
[IpencraBneHne 3aBUCUMOCTEN MEXTY
BEIMYMHAMU B BUIE hopmyit. Beraucienus mo
bopmynam.

[IpsiMast mpomopuroHaIbHAST 3aBUCUMOCTb:
3ajanue GopMysoi, KoapPUIMEHT
IIPONOPLUMOHAIBHOCTH; cBOWCTBA. [IprMepbl
IPSIMO MPOMOPIUOHAIBHBIX 3aBUCUMOCTEH.
OO6parHas mponopiroHaIbHas 3aBUCUMOCTb:
3ajjanue popmyioi, KoapGUIMEHT 0OpaTHOM
MIPONOPLUMOHAIBHOCTH; cBOWcTBaA. [IprMephl
00paTHBIX MPOMOPIIMOHAIBHBIX 3aBUCUMOCTEH.
Pemrenne 3amau Ha npsimyro
PONOPIHMOHATIBHOCTh U 00OPATHYIO
MIPOTIOPIIMOHATIFHYIO 3aBUCHMOCTH

CoctaBaiath (HopMyIibl, BBIpaXKaroliye 3aBUCUMOCTH MEXTY
BEJIMYMHAMU, BBIYUCIIATH IO POpMysIaMm.

Pacrnio3HaBaTh npsiMyIo U 0OpaTHYIO MPONOPLHUOHATbHbIE
3aBUCUMOCTH.

Pemath TekcTOBbIE 33/1a4 HA MPSAMYIO U 0OpaTHYIO
IIPONIOPLIMOHAJIBHBIE 3aBUCUMOCTH (B TOM YHCJIE C KOHTEKCTOM
13 CMEXHBIX JIUCLUUIUIMH, U3 PeabHOM KU3HU)

YMeHue BUIeTh MaTeMaTHUECKYIO
3a/1a4y B KOHTEKCTE MPOOJIEMHOMN
CUTYaIlMu B APYTUX TUCIUIUINHAX, B
OKPY’KarOIlEeH KU3HU.

YMeHue BBIIBUTATh TUTIOTE3HI IPU
pelieHun yueOHBIX 3a/1a4, TOHUMAaTh
HEOOXOJIUMMOCTb UX MPOBEPKH.
YMeHI/Ie HpI/IMeHHTB I/IH}IyKTI/IBHI)Ie nu
JETYKTUBHBIE CTIOCOOBI
pacCyXJIeHHI, BUIETh pa3InYHbIE
CTpaTeruu pelieHus 3a/1ay;

Yucnossie pyHkuu (35+9=44 u)




[Tonstue pynkuuu. ObnacTb onpeaeneHus u
MHOXeCTBO 3HaueHHH QyHKIMHU. CrocoOsI
3amanus pyHkiuu. ['paduk pyakumu. CBoiicTBa
¢byHKINHU, UX OTOOpaKeHUE Ha TpaduKe:
BO3pacTaHue u yopiBaHue QyHKUINU, HYJIH
¢byHKIMH, cOXpaHEeHUE 3HaKa. UYTeHHne u
nocrpoeHue rpadukoB PyHKIUH.

[Tpumeps! rpaduKoOB 3aBUCUMOCTEH,
OTpaXKAIOIIUX pearabHbIE MPOIECCHI.

@OyHKIMH, OMUCHIBAIOIINE MPSIMYIO U O0paTHYIO
MPOIMOPLMOHANIbHBIE 3aBUCUMOCTH, UX IpaduKu.
Jluneiinas QyHKIus, ee rpaduk U CBOWCTBA.
KBanpatuunas ¢ynkius, ee rpaduk u cBOHCTBA.
Crenennblie (YHKIIMU C HATYpaTbHBIMU
nokasaressiMu 2 U 3, ux rpaduku U CBOMCTBA.
I'paduku pyHkumit

YucnoBele IIOCJICA0OBATCIbHOCTH.
ApI/I(bMCTI/I‘-ICCKaH N TCOMETPpHUYICCKAs IMPOrpeCcCuun
(15+3=18 1)

[ToHsATHE YMCIOBOM MTOCIIEIOBATEIBHOCTH.
3ajaHue NocaeA0BaTeIbHOCTH PEKYPPEHTHOM
bopmyoit u popmysoi n-ro uieHa.
Apudmerrueckas U reoMeTpUYeCcKas IPOrpeccuu.
®opmyIiel N-ro ieHa apupMeTHIecKoil u
r€OMETPUYECKON TPOTPECCUM, CYMMBI IEPBBIX IT
4sieHoB. M300paxkeHne 4ieHOB apu(MeTHIECKON
Y TEOMETPUYECKON ITPOTrPECCU TOUKAMH
KOOPAMHATHOM INIOCKOCTH. JINHENHBIN U
AKCIMOHEHIMATBHBINA pocT. CII0XKHbBIE MPOIIEHTHI

Bbruucnare 3HaueHus QyHKUUH, 3aJaHHBIX (hopMyIamMHu (TIpu
HEOO0XOAMMOCTH HCIIONIb30BaTh KAJBKYISATOP); COCTABIATh
TaOIHIIBI 3HAYCHUH (PYHKITUH.

Crpouts 1o Toukam rpaduku ¢pyHkuuid. OnuceBaTh CBOWCTBA
(GYHKLIHMU Ha OCHOBE €€ TpapuuecKoro npecTaBIeHHUs.
MopenupoBaTh peajabHble 3aBUCUMOCTH (OPMYIaMU U
rpadukamu. YutaTth rpaduKu peabHbIX 3aBUCUMOCTEH.
Hcnonp30Bath GyHKIMOHATBHYIO CUMBOJIMKY JUTSI 3aIIUCH
pa3HO00pa3HbIX (PAKTOB, CBA3AHHBIX C PACCMATPUBAEMbBIMU
(GyHKIMAME, 000TaIIast ONBIT BBITOJIHEHHUS 3HAKOBO-
CUMBOJIMYECKHUX AeHcTBUI. CTpOUTH peueBble KOHCTPYKLIUU C
WCTOJIb30BaHNEM (DYHKIIMOHAIBHOW TEPMUHOJIOTHH.
Hcnonb30BaTh KOMIBIOTEPHBIE IPOrPaAMMBbI JUIS TIOCTPOEHUS
rpadukoB pYHKUNH, I UCCIIEAOBAHUS [TOJIOKEHUSI Ha
KOOPAMHATHOM MJIOCKOCTH IpapuKOB (PYHKIIMI B 3aBUCUMOCTH
OT 3Ha4YeHUI KOA((PUIIHEHTOB, BXOIAIIUX B (HOPMYITY.
Pacnio3HaBath BubI n3ydaembix GpyHKuil. [TokassiBaTh
CXEMaTHYECKH IOJIOKEHHE HAa KOOPIUHATHON TUIOCKOCTH
rpaduKOB U3y4aeMbIX (QYHKIUI B 3aBUCUMOCTH OT 3HAUYCHHUH
K03 (HULIHEHTOB, BXOAAIIUX B (POPMYIIHI.

Crtpouts rpaduku U3ydaembIX (pYHKIIHIA; ONUCHIBATh UX
CBOMCTBa

[IpuMeHaTh HHIEKCHBIE 0003HAYEHUS, CTPOUTH PEUEBHIC
BBICKa3bIBaHUSI C UCIIOJIb30BAHUEM TEPMHUHOJIOTUH, CBSI3AHHOM C
TIOHSITUEM TOCJIEI0BATEIILHOCTH.

BoruucisaTs 4iaeHbl MOCIIe0BATEIFHOCTEH, 3aJaHHBIX
(hopMyII0# 1I-TO YJIeHa WIN PEeKYPPEHTHON (HOpMYIIOH.
VYcranaBnuBaTh 3aKOHOMEPHOCTh B TOCTPOCHUU
MOCIIEA0BATEIBHOCTH, €CJIM U3BECTHBI IIEPBBIE HECKOJIBKO €€
YJICHOB.

N3006paxkaTh 4aeHbl TOCIEI0BATEIHPHOCTH TOYKAMHU Ha
KOOPJMHATHOM IIOCKOCTH.

YMeHHne caMOCTOSTEILHO CTaBUTh
11eJTM, BBIOUPATh U CO3/1aBaTh
QITOPUTMBI JUISI PEIICHUS y4eOHBIX
MaTeMaTHYECKHUX MPOoOIeM.

YMeHue BUIeTh MaTEMaTHIECKYIO
3a/1a4y B KOHTEKCTE MPOOJIEMHON
CUTYaIlUU B APYTUX TUCIUTUINHAX, B
OKpYKaroIllen *KU3HU.
CaMOCTOSTEIIBHO CTABUTH 1IEJIH,
BBIOMPATH U CO3/1aBaTh aJITOPUTMBI
JUTSL petIeHust y4eOHBIX
MaTEeMaTHYECKHUX MPOoOIeM.
[TnanupoBaTh ¥ OCYIIECTBISIT
NESITENIbHOCTD, HAIIPABJICHHYIO HA
pelIeHre 331a9 UCCIIeIOBATEIECKOTO
XapakTtepa.

[Tonumars cymHocTH
QITOPUTMUYECKUX MIPENNUCAaHUI U
YMEHHE JICICTBOBATH B
COOTBETCTBUH C MPENIIOKEHHBIM
AITOPUTMOM.

Buners maTemaTnueckyto 3agady B
KOHTEKCTEe POoOJIEMHOM CUTYyalluu B
JOpYTUX AUCLUILIMHAX, B
OKpY>Karolen K1U3HH.




Pacrnio3HaBath apupMeTHIECKYIO M TEOMETPUIECKYIO
MPOrPECCHU TPH Pa3HBIX Crioco0ax 3a1aHMus.

BBIBOIMTH HA OCHOBE JI0Ka3aTEIBHBIX PACCYXICHUH (HOpMYIIbI
o0m1ero uieHa apupMETHIECKON 1 Te€OMETPUIECKON
MPOTrPECCUil, CYMMBI ITEPBBIX J1 WICHOB apU(PMETUICCKOM U
TeOMETPUYECKOMN TPOrPECCHil; pelaTh 3a/1auu ¢
UCIIOJIb30BAHUEM 3TUX (OPMYIL.

PaccmarpuBars npuMepsl U3 peaIbHON KU3HH,
WLTIOCTPUPYIOIINE U3MEHEHUE B apU(PMETUICCKOM
MPOrPEeCcCHH, B TEOMETPUYECKON MPOrPECCUH; U300paKaTh
COOTBETCTBYIOIINE 3aBUCUMOCTH TpapUUECKH.

PemaTh 3a7a4u Ha CIIOKHBIE TPOIICHTHI, B TOM YHUCIIC 3aa491 U3
peabHON TPAKTUKH (C UCIIOJIb30BAHUEM KaJIbKYJISTOPA)

.OnucarenbHas cratuctuka (10+1=11 u)

[IpencraBieHne qTaHHBIX B BHJIC TaOIUII,
nuarpamm, rpaduxos. CrnyuaitHasi ©3MEHYHBOCTb.
Craructuueckue

XapaKTepUCTHKU HaOOpa JaHHBIX: CPEIHEE
apudmeTnyeckoe, MearaHa, HAUOOJIbIIICE U
HauMeHbIIIee 3HaueHus, pa3Max. [Ipeacrapnenue
0 BBIOOPOYHOM HCCIIEIOBAaHUH

M3Bnekats I/IH(bopMaI_[I/IIO nu3 Ta6J'II/II_I H JuarpamMm, BbIIIOJIHATD
BBIYHMCJICHMS 10 TAOJHYHBIM JaHHBIM. Ol'[peI[eJ'IfITL 10

AuarpaMmmam HanOOJIbIINE U HANMEHBIIINE AAaHHBIC, CPABHHUBATDb

BEJINYMHBI.
[IpencraBnsaTe uHOpMAaIUIO B BUE TAOIUI], CTOIOYATHIX U

KPYTOBBIX JUarpaMM, B TOM YUCJIC C TIOMOIIBIO KOMIIBFOTCPHBIX

MIPOrpaMM.

HpI/IBOI[I/ITL MMPUMCEPBI YUCIIOBBIX JaHHBIX (ueHa, POCT, BpEMA Ha

JOPOTY U T. [1.), HAXOIUTh CpeHee apupMeTHIECKoe, pa3Max
YHCIIOBBIX HAOOPOB.

[TpuBOIUTE COMIEpIKATEIBHBIE IIPUMEPHI UCTIOIH30BAHUS
CpeIHUX JUIsl OMUCAHMSI TAaHHBIX (YpPOBEHB BOJBI B BOJOEME,
CIIOPTUBHBIC TTOKA3aTEH, ONPEACIICHUE TPAHHMII
KIIMMaTHYECKUX 30H)

ITorumats u
HCITOJIb30BaThMaTeMaTHYECKHUE
CpelCTBa HATJISTHOCTH (JarpamMmmel,
TaOJIMIIBI, CXEMBI) TS
WJUTIOCTPAIINH, UHTEPIIPETAINH,
apryMeHTaluH.

Buners maTemaTHdecKkyro 3a1ady B
KOHTEKCTE MPOOIEMHON CUTYaIluH B
JIPYTUX TUCIUIUINHAX, B
OKPY’KaloIlleH KU3HU.

CayyaitHble cCOOBITHS U BEpOATHOCTH (15+1=16 u)

ITonsiTHE O CIIy4aliHOM OIIBITE U CIIy4aliHOM
coObITHH. YacToTa CllydaiflHOTO COOBITHS.
CraTucTudeckuil MoAXo. K MOHITHIO
BEPOSITHOCTH. BEpOoATHOCTH TPOTUBOIIOIOKHBIX
coObITHI. JIOCTOBEpHbIE U HEBO3MOKHBIE

Buners MaTeMaTHUECKYIO 33/1a4y B KOHTEKCTE MPOOIEMHOM
CUTYyallUH B APYTUX JUCLUIIINHAX, B OKPYKAIOLIEH KU3HHU.
YMeHue BbIABUTaTh TUIIOTE3bI IPU PEIIEHUH Y4eOHBIX 3a/1a4,
MIOHUMATh HEOOXOAUMOCTh X MPOBEPKHU.




coObITHS. PABHOBO3MOXXHOCTb COOBITH.
Kitaccnueckoe onpeneneHue BEpOsITHOCTH
IIpoBoauTh ciyyaiiHble SKCIIEPUMEHTBI, B TOM
YUCJIE C TOMOILBK KOMIIBIOTEPHOTO
MOJIETIMPOBAHUs, HUHTEPIPETUPOBATD UX
pe3ynbTaThl. BEIYUCIIATE 4aCTOTY CIIy4aiiHOTO
COOBITHS; OLIECHUBATH BEPOSITHOCTD C IIOMOILIBIO
Y4aCTOTBHI, [IOJlyYEHHO! OIBITHBIM IIyTEM.
Pemars 3a1aun Ha HaXOXKACHHUE BEPOATHOCTEU
COOBITHH.

[TpuBOANUTE pUMEpHI CiTydaliHBIX COOBITUH, B
YaCTHOCTH JJOCTOBEPHBIX U HEBO3MOKHBIX
COOBITUH, MAJIOBEPOSTHBIX COOBITHIA.
[IpuBoIUTE NpHUMEPBI PABHOBEPOATHBIX COOBITHUIM

OnemenTtsl koMOuHaTopuku (10 )

Pemennie koMOMHATOPHBIX 33/1a4 IepedOpPOM
BapuaHToB. KomMOuMHaTOpHOE IpaBUIIO
ymHOkeHus. [lepecTaHoBkY U (pakTopHan

BrimonHATe iepedop BceX BO3MOXKHBIX BAPHAHTOB IS
nepecyeTa 00ObEKTOB MITM KOMOWHAITHH.

[TpuMeHsATH NpaBUII0 KOMOMHATOPHOTO YMHOXKEHHUS AJIs
peleHus 3a/1a4 Ha HaXOXKJIeHHE Yrciia 00bEKTOB MITH
KOMOMHAIMH (AnaroHaqd MHOTOYTOJIbHUKA, PYKOTIOXKaTHS,
YHCIIO KOJIOB, M(POB, MApOJIeH U T. I1.).

Pacnio3HaBaTh 331241 Ha ONpeeIeHUE YHCIa NEPECTAHOBOK U
BBITIOJIHATH COOTBETCTBYIOIINE BEIYUCIICHHS.

Pemrate 3a1aun Ha BBIYMCIICHUE BEPOSITHOCTU C IPUMEHEHUEM
KOMOMHAaTOPUKHU

ITornMaTe ¥ HCITOTB30BAThH
MaTeMaTUYECKUe CPEACTBA
HaTrJISITHOCTH CXEMBI JUTS
WJUTIOCTPALIMHU, UHTEPIIPETALUU

MHo>xecTBa. DIeMEeHTHI TOTUKH (5 9)

MHOXeCTBO, PJIEMESHT MHOKECTBA. 3aJaHHe
MHOKECTB IIEPEYUCIIEHUEM DJIEMEHTOB,
XapaKTEPUCTHIECKUM CBOMCTBOM. CTaHIapTHBIE
0003HAYECHUS YUCIIOBBIX MHOXKECTB. [lycToe
MHO>KECTBO U €ro 00o3HaueHue. I1ogMHOKEeCTBO.
OObenuHEeHNE U TIEpeCceYeHIEe MHOXKECTB,
Pa3HOCTh MHOKECTB.

NnnrocTpanus OTHOEHUNA MEXITY MHOKECTBAMHU

[IpuBoUTE IpUMEPHI KOHEUYHBIX U OECKOHEYHBIX MHOYKECTB.
Haxonute o0benuHenue u nepeceueHre MHoXxecTB. [IpuBoanTh
MIpUMEpbI HECTOXKHBIX KIaccuukaruii.

Hcnons30BaTh TEOPETUKO-MHOKECTBEHHYIO CUMBOJIMKY U S3BIK
IIpY PELICHHH 33/1a4 B XOJI€ U3YUYEHUS Pa3INYHbIX PA3CIIOB
Kypca.

NnnroctpupoBaTh MaTeMaTHYECKUE TOHATHUS U YTBEPKICHUS
npuMepamu. Mcnonp30BaTe NpuMeEpPHl 1 KOHTPIPUMEPHI B

I[ToHMMATh ¥ KCIIOJIB30BaTh
MaTeMaTHYECKUE CPEJICTBA
HATJISTHOCTH (IMarpaMMbl, TaOIHUIIbI,
CXEMBI) [Tl HILTIOCTPAINH,
WHTEPIIPETAINN, APTyMEHTAIUH.




C IOMOIIBIO IrarpamMm Dilsiepa — BeHHa.
[TonsiTHSI O PAaBHOCWIIBHOCTH, CJI€I0BAHUH,
yHnoTpeOIeHUE JIOTHYECKUX CBSA30K €CIIA TO, B TOM
Y TOJIBKO TOM ciiy4ae. Jlorudueckue CBA3KU U, UiIu

apryMeHTaluu.
KoHcTpynpoBaTh MaTeMaTHyeCKUE NPEUI0KEHHS C TOMOIIbIO
CBSI30K €CJIM TO, B TOM M TOJIKO TOM CJIy4ae, IOTHYECKUX
CBSI30K U, WIH

Peseps -284

Paznen « I'eomerpus»

[Ipsimbie u yruibl (204)

Touka, npamasi, mI0ckocTb. OTPE30K, JIyd. YTOoII.
[IpsiMO¥1 yrou1, OCTPBIN U TYIIOH YTJIBI,
pa3BEpHYTHIN yros. BepTukanabHble U CMEKHBIE
yribl. buccekrpuca yria u ee CBOMCTBO.
CBoiicTBa YIJIOB € NapaiebHBIMU U
NepIEeHIUKYJIIPHBIMUA CTOpOHaMH. B3aumHoe
PacrojI0KEeHUE NPSAMBIX Ha INIOCKOCTH:
napajulesibHbIe U IEPECEKatOIIHUECcs MPsIMbIE.
IlepnennukynsapHele npsimsie. Teopemsl 0
[apajuIeIbHOCTU U NEPIEHANKYISIPHOCTH
npsmbIx. [lepnenankynsp u HakJIOHHas K
npsimoid. CepeIlMHHBIN NEePIEeHIUKYISIp K
OTpE3KY.

CBoiicTBa OMCCEKTPUCHI yria U CEpeTMHHOTO
NEPIEHIUKYIIAPA K OTPE3KY.

DopMyIMpPOBaTh U 10Ka3bIBATETEOPEMBI, BBIPAXKAIOIINE
CBOMCTBA BEPTUKAIbHBIX U CMEXKHBIX YIJIOB, CBOMCTBA U
IIPU3HAKU NAapAJUIEIbHBIX IPAMBIX, O €JUHCTBEHHOCTH
MEpIEeHIUKYIIApa K IPsIMOM, CBOMCTBE NEPIIEHIUKYJIIApA U
HAKJIOHHOM, CBOMCTBAaX OMCCEKTPUCHI YIila U CEPEIUHHOTO
MEPIEHIUKYIISIpa K OTPE3KY.

Pematpb 3a1aun Ha IOCTpOEHME, JOKA3ATENHCTBO U BHIYMCICHUS.
BoiaensaTe B ycoBUM 3a/1a4M YCIOBHE U 3aKitoueHue. Onupasich
Ha YCIJIOBHE 33/J]auH, IPOBOAUTH HEOOXOIUMBIE JI0OKa3aTeIbHbIE
paccyxaenust. ConocTaBiATh NOJy4YEHHBIH PE3yIbTaT C
YCIIOBUEM 3a/1aUH.

YMeTh HAXOUTh B PA3IMYHBIX
HMCTOYHUKAX HH(POPMAIIHIO,
HEOOXOAUMYIO ISl PEHICHHUS
MaTEeMaTHYECKUX MPo0JieM, 1
MIPEJICTaBIISITh €€ B IOHITHOH opme,
IMIOHUMATh U UCIOJIb30BaTh
MaTEeMaTHYECKHE CPEIICTBA
HATJISITHOCTH (YePTEKH) TS
WJUTIOCTPAITNH, HHTEPIIPETAIIHH.

2.TpeyronpHuku (654.)

Tpeyronbauku. IIpsmoyronbusie,
OCTPOYTOJIBHBIE U TYIIOYIOJIbHBIE TPEYTOJIbHUKH.
Bricota, Mmennana, OuccekTpuca, CpeiHssl TUHUS
TpeyroibHuKa. PaBHOOEpeHHBIE U
PaBHOCTOPOHHHE TPEYrOJIbHUKHU; CBOMCTBA U
MPU3HAKH PABHOOEIPEHHOTO TPEYroJIbHHKA.
[Ipu3Haky paBeHCTBA TPEYroJbHUKOB. [[pu3Haku
PaBEHCTBA NPAMOYTOJIbHBIX TPEYTOJILHUKOB.
HepasenctBo Tpeyronpauka. COOTHOIICHHS
MEXy CTOPOHAMHU U YIIIAMU TPEYTOJIbHUKA.

DopMyIMpPOBaATh ONPEAEIEHUS IPIMOYTOJIBHOTO,
OCTPOYTOJIBHOT0, TYIOYI'OJIbHOI'0, PABHOOEPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; BHICOTHI, METUAHBI,
OMCCEKTPHUCHI, CpeIHEN JIMHUK TPEYTrOJbHUKA; paClO3HABATh U
n300paXkaTh X Ha YepTexkax U PUCYHKax.

@opMyIMpPOBaATh ONPEAEIEHUE PABHBIX TPEYTOJIbHUKOB.
dopMyIHpoBaTh U I0Ka3bIBaTh TEOPEMBI O IPU3HAKAX
PaBEHCTBA TPEYTOJILHUKOB.

OOBSACHATH U WILTIOCTPUPOBATh HEPABEHCTBO TPEYT OJIbHUKA.
DopMyIMpPOBaTh U 10Ka3bIBaTh TEOPEMBI O CBOMCTBAX U

YMeHue BbIIBUTaTh TUIIOTE3bI MTPH
peleHnH y4yeOHBIX 3a/1a4, TOHUMATh
HEO0OXOJIMMOCTb UX MPOBEPKH.
YMeHue NpuMeHsTh UHIYKTUBHbIE U
JIeTyKTUBHBIE CIIOCOOBI
paccyXIeHU, BUIETh pa3InyHbIe
CTpaTeTHH PEIIeHHs 3a/1a4.

YMeHne caMOoCTOSITENTbHO CTaBUTh
IeJTN, BBIOMPATh U CO3/IaBaTh
AJITOPUTMBI ISl PEILICHUs] y4eOHBIX




CymMmma yriioB TpeyroJjibHUKa. BHelHue yriibl
TPEYroJbHUKA, TEOPEMA O BHEIIHEM YTJIE
TpeyronbHuKa. Teopema Daneca. [Tomodue
TPEYroJbHUKOB; KOA(PUIIEHT OA00US.
[Tpu3naku mo1o6us TPeyroabHUKOB.

Teopema [Iudaropa. Cunyc, KOCHHYC, TaHT€HC,
KOTaHT'€HC OCTPOTO yria MpsSMOYroJbHOTO
TpeyrojabHuka u yrios ot 0 1o 180°; npuBenenue
K OCTpoMYy yri1y. Perienue npsiMoyroyibHbIX
TPEYrojabHUKOB. OCHOBHOE TPUTOHOMETPUUECKOE
TOXJ1eCTBO. DOPMYIIbI, CBSA3BIBAIOIINE CUHYC,
KOCUHYC, TAHT'€HC, KOTAHI€HC OJHOI0 U TOTO Ke
yria. Pemienue TpeyroipHUKOB: TeopemMa
KOCHUHYCOB U TEOPEMA CUHYCOB.

3aMeyaresnbHble TOUYKU TPEYroJIbHUKA: TOUKU
[IepeCEYCHUS CEPEAMHHBIX MEPIEHIUKYIISIPOB,
OHCCEeKTpUC, METUAH, BBICOT U UX MPOIOJIKECHHIMA

IIPU3HAKAX PAaBHOOEIPEHHOTO TPEYTOJIbHUKA, COOTHOIIEHUSX
MEX/1y CTOPOHAaMU U YIJIaMU TPEYToJIbHUKA, CYMME YIJIOB
TPEYTOJIbHUKA, BHEIIHEM YIJIE TPEYTOJIbHUKA, O CPEIHEN JIMHUU
TPEYTrOJIbHUKA.

dopmynupoBaTh onpeAeaeHre NOJOOHBIX TPEYTOJIbHUKOB.
DopMyIMpOBaTh U 10Ka3bIBaTh TEOPEMBI O IIPU3HAKAX 000U
TPEYTrOJIbHUKOB, TeopeMy Dareca.

DopMyIMpPOBaTh ONPEAEIECHUS U UIUTFOCTPUPOBATH OHSTHS
CHHYCa, KOCHHYCa, TAHI'€HCA U KOTAaHI'€HCa OCTPOro yria
MPSIMOYTOJIBHOT'O TPEYToJibHUKA. BeIBOAUTH (pOpMyIIBI,
BbIpa)XarolIye (PyHKIMHU yIJia IPSIMOYTOJIBHOTO TPEYroJbHUKA
yepes ero cTopoHsl. DopMynupoBaTh U JOKa3bIBaTh TEOPEMY
[Tudaropa.

DopMyIMpoBaTh ONPEAEICHUS CHHYCa, KOCUHYCA, TAHTE€HCA,
KoTaHreHca yrioB ot 0 go 180°.

BeiBoauts hopMynsl, BeIpakaromue GyHKIuu yrios ot 0 110
180° uepe3 GhyHKIIUU OCTPHIX YIIIOB.

DopMyIMpPOBaTh U PA3bACHATE OCHOBHOE TPUTOHOMETPUYECKOE
TOKeCTBO. I10 3HaUEHUAM OJTHOM TPUTOHOMETPUUECKOMN
(YHKIIUY yIila BEIYUCIIATH 3HAUEHUS APYTUX
TPUTOHOMETPUUYECKUX (PYHKLUH 3TOTO yria.

®opMyIMpOBaTh U JI0Ka3bIBaTh TEOPEMBI CUHYCOB U KOCHHYCOB.
DopMyIMpPOBaTh U 10Ka3bIBaTh TEOPEMBI O TOUKAX MEPECEUCHUS
CepEMHHBIX MEPIEHAUKYISIPOB, OUCCEKTPUC, METUAH, BBICOT
WM WX TPOJIOJKEHUM.

HccenenoBath CBOMCTBA TPEYTOJBHHUKA C TIOMOLIBIO
KOMITBIOTEPHBIX IPOTPaMM.

Pematsb 3a1aun Ha MOCTpOEHUE, AOKA3ATENHCTBO U BHIYMCICHUS.
Bb1aensaTe B ycI0BUM 3a/1a4M YCIOBUE U 3aKIIIOUEHHE.
MonenupoBaTh yCIOBHE 33a/1a4M ¢ TOMOIIbIO YepTeKa WIH
pHUCYHKA, TPOBOAMUTD JOMOJIHUTEIbHBIE IOCTPOEHUS B X0
pemenusa. Onupasch Ha JaHHbIE YCIIOBUS 3aJ]a4i, IPOBOJAUTH
HEO0XO/IMMBIE PACCYXKICHUS.

WHTepnpeTupoBaTh MOJYyYEHHBIN PE3yJIbTaT U COMOCTABIIATH €T0
C YCJIOBHUEM 334l

MaTeMaTHYECKUX MIPOoOIIeM.
YMeHHe I1aHupOBaTh U
OCYILLECTBIIATH JIATEIBbHOCTD,
HAIpaBJICHHYIO Ha PEIlICHUE 3a/1a4
HCCIIEI0BATEILCKOTO XapaKkTepa.




3. YerblpéxyroabHuku (2049)

YersipexyroapHuk. [Tapamienorpamm, TeopeMsl
O CBOMCTBaX CTOPOH, YIJIOB U AMAaroHajaen
napajuiesiorpaMma U ero Ipu3Haky.
[IpssMOyTONBHUK, TEOpPEMA O PABEHCTBE
JyaroHajiel IpsMOYyTroJIbHUKA.

Pom0, Teopema o cBoOICTBE JUaroHaieu.
KBanpar.

Tpaneuus, cpeaHsis TMHUS TpaleLuy;
paBHOOEIpEeHHAas Tparenus

@opMyIMpOBaTh ONPEAEICHUS apauIeIorpaMMma,
IpsIMOYTOJIbHMKA, KBaJpaTa, poM0a, Tpanenuu,
PaBHOOEAPEHHON U MIPSMOYTOJIbHOW Tpamneluu, CpeIHel TUHUU
Tpalel1y; paclo3HaBaTh U U300paXkaTh UX Ha YepTeKax U
PUCYHKaX.

DopMyIMpPOBaATh U 10Ka3bIBaTh TEOPEMBI O CBOMCTBAX U
IIpU3HAKaX [apajulesIorpaMMa, IIpsMOYTOJIbHUKA, KBaApara,
pomba, Tpanemuu.

HccenenoBaTh CBOMCTBA YETHIPEXYTOJBHUKOB C TIOMOIIBIO
KOMIIBIOTEPHBIX IIPOTPaMM.

Pemrate 3a1aun Ha noCTpoeHUE, 1OKA3aTEIbCTBO U BBIUNCICHUS.
MozennpoBaTh YCIOBHE 331a4M ¢ HIOMOLIBbIO YEPTEKA WIH
PUCYHKA, IPOBOJAUTH JONOJHUTEIbHBIE IIOCTPOCHHUS B X0
pelIeHus.

Briensare Ha yepTexe KOHPHUTypanuu, HeOOXOJUMBbIE IS
IIPOBE/IEHUS] 0OOCHOBAHU JIOTUUECKUX I1arOB PELICHHUS.
HHTepnpeTupoBaTh MOIYyYEHHBIN pe3yabTaT U COMOCTABIATh €T0
C YCIIOBUEM 33J1a4u

VYMeHue BbIIBUTaTh THIIOTE3bI TIPU
peleHn: yueOHBIX 3a/1a4, TOHUMATh
HEO0XO0IUMOCTh MX MPOBEPKHU.
YMeHne NpUMEHSITh HHIYKTHBHBIC U
JIETYKTUBHBIE CTIOCOOBI
paccyXICHH, BUICTh pa3THIHbIC
CTpaTeruy PeLICHUs 3a/1ay.

YMeHHe caMOCTOSITEIILHO CTABUTh
1[eJTH, BEIOMPATh U CO3/1aBaTh
AJITOPUTMBI JJIs1 PEIICHUsT YIeOHBIX
MaTeMaTUYeCKUX MpooIIeM.

YMeHue TIaHupoBaTh U
OCYIICCTBIISATh CSTEIbHOCTD,
HAIPABJICHHYIO HA PEIICHUE 3a/1a4
UCCIICI0BATEIbCKOTO XapaKTepa.

4. MuoroyroasHuku (104)

MHoOroyronapHuK. BbIITyKIIble MHOTOYTOJIBHUKH.
[IpaBunbHBIE MHOTOYTOJIBHUKH. Teopema o
CYMME€ YIJIOB BBIITYKJIOTO MHOI'OYTI'OJIbHHKA.
Teopema 0 cymMme BHEIIHUX YIJIOB BBITYKJIOTO
MHOT'OYTOJIbHUKA

PacrioznaBaTh MHOTOYTOJIbHUKH, (OPMYIUPOBATE ONpEAEICHUE
Y IPUBOJUTH IPUMEPHI MHOTOYTOJIBHUKOB.

@opMyIHMpOBATh U JOKA3bIBATh TEOPEMY O CYMME YIJIOB
BBIIYKJIOTO MHOT'OYTOJIbHHKA.

HccenenoBaTh CBOMCTBa MHOTOYTOJIBHUKOB C IIOMOIIIBIO
KOMITBIOTEPHBIX POTPaMM.

Pemrate 3a1aun Ha JOKa3aTE€NbCTBO U BBIYHUCIICHHUS.
MonennpoBaTh YCIOBHE 33/1a4M ¢ TOMOLIBIO YEPTEKA WIH
PUCYHKA, IPOBOJIUTH JOMOJIHUTEIBHBIE IOCTPOCHHUS B X0
peuieHusl.

HHTepnpeTupoBaTh MOIYyYEHHBIN PE3yJIbTaT U COMOCTABIIATh €TI0
C YCIIOBUEM 33J1a4u

YMeHue BBIIBUTATH THUIIOTE3BI IPU
pelieHnu yu4eOHBIX 3a/1a4, TOHUMAaTh
HEO0OXOIMMOCTD UX MPOBEPKH.
YMeHue NnpuMeHsTh UHIYKTUBHBIC 1
JEAYKTUBHBIE CTIOCOOBI
pacCyXI€HHI, BUIETh Pa3IMYHbIC
CTpaTeTuu pPEIICHMs 3a/1a4.

YMeHue caMoCTOATEIbHO CTaBUTh
1[eJTH, BEIOUPATh U CO371aBaTh
QITOPUTMBI JISI PeIIEHUS YIeOHBIX
MaTeMaTHYECKUX MpooIem.

YMeHue m1aHupoBaTh U
OCYUIIECTBJISTH AESATEIbHOCTD,
HaIpaBJICHHYIO Ha PeIIeHNE 3a/1a4




HCCIICO0BATCIIBCKOro XapaKTepa.

5. Okpyx)HOCTh U KpyT (204)

OxkpyxHocTb u kpyr. Llentp, panuyc, nuamerp.
Hyra, xopaa. Cektop, cerMeHT. LleHTpanbHbIid,
BIMCAHHBIN YToJ1, BEJIMYMHA BIMCAHHOTO YIJIa.
B3anmHoe pacnosnioxxeHue npsMon u

OKpY>KHOCTH, ABYX OKpYykHOCTeil. KacarenbHas u

CeKyIllas K OKpY>KHOCTHU, UX CBOMCTBA.
BrucanHnblie 1 ONIMCaHHBIE MHOTOYTOJIBHUKH.
OKpy>XHOCTb, BIIICAaHHAs1 B TPEYT'OJIbHUK, U
OKPYKHOCTb, OIIMCAHHAs OKOJIO TPEYTOJIbHUKA.
Teopembl 0 CyIIECTBOBAaHUH OKPY>KHOCTH,
BIIMCAHHOW B TPEYTOJIbHUK, U OKPY’KHOCTH,
OMMCAaHHOM OKOJIO TPEYrOJIbHUKA.
BrucanHnble 1 ONIMCaHHBIE OKPYKHOCTH
IIPaBHWJIBHOTO MHOTOYT OJIbHHKA.

@OopMyIIBI I BBIYUCIIEHUS CTOPOHBI
MPaBUIILHOIO MHOTOYTOJIbHUKA; paguyca
OKPY>KHOCTH, BIIICAHHOM B MPaBUJIbHBIN
MHOT'OYTOJIbHUK; PaJlyCca OKPYKHOCTH,
ONMMCAHHOW OKOJIO MPAaBHIIBHOI'O
MHOT'OYTI'OJIbHUKA

@opMynHpOBATh ONPENEIICHUS IOHATHIA, CBSI3aHHBIX C
OKPY’KHOCTBIO, IEHTPAJIBHOI'O ¥ BIMCAHHOT'O YIJIOB, CEKYILEH U
KacaTeJIbHOW K OKPYKHOCTH, YTJIOB, CBSI3aHHBIX C
OKPY’KHOCTBIO.

@opMynHMpOBaTh U JOKA3bIBATh TEOPEMBI O BIIMCAHHBIX YIJIAX,
yIilax, CBSI3aHHBIX C OKPYKHOCTBIO.

N306paxaTh, pacrio3HaBaTh U OMUCHIBATH B3aHMHOE
pacCIOIOAKEHUE PSIMOIM U OKPY>KHOCTH.

N3o6paxats 1 GopMyTHpOBATH ONPEACTICHIUS BIMCAHHBIX U
OMMCAHHBIX MHOTOYTOJIbHUKOB U TPEYTOJIbHUKOB;

OKPY’KHOCTH, BIIMCAHHOM B TPEYI'OJIbHUK, U OKPYKHOCTH,
OMMCAHHOM OKOJIO TPEYrOJIbHUKA.

DopMyJIMPOBATH U JOKA3bIBATh TEOPEMBI O BIIUCAHHOM U
ONMMCAHHOM OKPY>KHOCTAX TPEYroJIbHUKA U MHOTOYTOJIbHUKA.
HccnenoBaTh cBOICTBAa KOH(PUTYpaIHii, CBI3aHHBIX C
OKPY>KHOCTBIO, C TIOMOILBI0 KOMITBIOTEPHBIX IIPOIPaAMM.
Pemrate 3a1aun Ha MOCTpOEHUE, JOKA3aTEIBCTBO U BBIYACIICHUS.
MopenupoBaTh yCIOBHE 3a1a4U ¢ IIOMOILBIO YepTexka UIH
PHCYHKA, IPOBOJIUTH JONOJIHUTEIbHBIE IIOCTPOCHHUS B X0
peLieHus.

Boiaensate Ha uepTeke KOHQUTypaluu, He0OXOUMbIE IS
MIPOBEIEHUS] 00OCHOBAHUI JIOTHUECKUX I1arOB PELICHHUS.
HHTepnpeTupoBaTh MOIYyYEHHBIN pe3yabTaT U COMOCTABIATh €T0
C YCIIOBUEM 33J1a4u

YMeHue BbIIBUTATh TUIOTE3bI IPU
pelIeHny yuyeOHbIX 3a/1a4, TIOHUMATh
HEO0OXOIMMOCTDb UX MPOBEPKH.
YMeHue npuMeHsTh UHIYKTUBHBIC 1
JIEAYKTUBHBIE CTIOCOOBI

pacCy IeHHM, BUIETh Pa3IM4YHbIC
CTpaTeruu pelieHus 3aaad.

YMeHue caMOCTOATEIbHO CTaBUTh
1[eJI1, BEIOUpATh U CO3/1aBaTh
QJITOPUTMBI JUISI PEIICHUS yIeOHBIX
MaTeMaTHYECKUX Mpooiem.

YMeHHe m1aHupoBaTh U
OCYUIECTBJIATh AEATEIbHOCTD,
HaIlpaBJIECHHYIO Ha PEIICHUE 3a/1a4
HCCIIEA0BATENbCKOT0 XapakTepa.

6 'eomeTpuueckue npeodbpazoBanus (104)

[Tonsitue o paBenctse ¢uryp. [lonstue
JBMKEHUS: OCeBast U LIGHTpaJbHast CHMMETPHH,
napauIeIbHBIN TIepeHoc, moBopoT. [TousTHe 0
no100uu GUryp ¥ TOMOTETHH

OOBSCHATH U WLTIOCTPUPOBATH MOHSATHS paBEHCTBA (QUTYD,
nogo6us. CTpOUTh paBHBIE U CHMMETPUYHBIE (PUTYPHI,
BBITIOJIHATH NapaJljIeIbHbIA IEPEHOC U TIOBOPOT.

HccnenoBaThk cBOMCTBA JBMXKEHUI C MOMOIIBIO KOMITBFOTEPHBIX
Mporpamm.

BBIMOTHATE TPOEKTHI TI0 TEMaM T€OMETPHUIECKUX
npeoOpa3oBaHM Ha TNTIOCKOCTH

YMeHue m1aHupoBaTh U
OCYILECTBIATH A€ATEIbHOCTD,
HaMpaBJICHHYIO Ha peIlIeHue 3a/1a4
HCCIJIEIOBATENBCKOIO XapakTepa.




[TocTpoenus ¢ TOMOMIbIO LIUPKYIIS U TMHEHKU
(54)

[TocTpoenus ¢ TOMOMIBIO ITUPKYJIS U TUHEHKH.
OcHOBHBIE 3314 Ha IOCTPOEHUE: JIEJICHHUE
OTpe3Ka MomnojaM; OCTPOEHHUE YIiia, paBHOTO
JAHHOMY; IIOCTPOEHHE TPEYTOJIbHUKA 10 TPEM
CTOpPOHAM; ITOCTPOCHUE MIEPIICHIUKYIIAPA K
MPSIMOM; MOCTPOEHUE OMCCEKTPUCHI YIIa;
JielieHre OTpe3Ka Ha I paBHBIX YacTel

Pemiate 3a1aun Ha MOCTPOEHUE C TOMOIIBIO LIUPKYJIIS U
JIMHEHKU.

HaxoauTth ycinoBus CylieCTBOBaHUS PEILICHHUS, BHITTOIHITh
MMOCTPOCHUE TOYEK, HEOOXOIUMBIX JIJIsi TOCTPOSHUST HCKOMOM
¢burypsi.

JlokaspIBaTh, YTO MOCTPOCHHAS (PUTYpa YIOBICTBOPSIET
YCJIOBHSIM 3a71a4M (ONPEACIIATh YUCIIO PEIICHHUH 3a7a4uu Py
Ka)kJIOM BO3MOYXHOM BBIOOPE JTaHHBIX )

YMenue BUIACTb MAaTCMAaTUUICCKYIO
3ajjauy B KOHTEKCTE IPOOIEMHON
CUTYyallUu B IPYTUX JUCLMILIMHAX, B
OKPY’KaIOILEH KU3HHU.

Hmetsb nepBoHayaibHbIe
MPEJICTaBICHUS 00 UESIX U O
METO/aX MaTeMaTUKH KaK
YHUBEPCAIBLHOM SI3BIKE HAYKU U
TEXHUKHU, CPE/ICTBE MOJIEIMPOBAHUS
SIBJIEHUW W MPOLIECCOB.

N3mepenune reomeTpuieckux BeauduH (254)

Jlnuna otpeska. [[nuna tomanon. Ilepumerp
MHOT'OYTI'OJIbHUKA.

Paccrosinue ot Touku 1o npsimoit. PaccrosiHue
MEXy NapajuIeIbHbIMU IPSIMbBIMHU.

JInuHa OKpYKHOCTH, YUCJIO JI; IJTMHA TYTH
OKPY>KHOCTH.

I'pangycHas mepa yria, COOTBETCTBUE MEXIY
BEJIMYMHOM LIECHTPAJIBHOTO yIJia U JJIMHON AyrU
OKPY>KHOCTH.

[ToHATHE MIIOLIAN TIIOCKUX QUTYD.
PaBHOCOCTaBNIEHHBIE U PAaBHOBEIMKUE (PUTYPBI.
[Imomane npssmoyrosbHuka. [nomanu
napajuiesiorpaMma, TpeyrojibHUKa U Tpanenuu
(ocHOBHBIE (hopMyIIBl). POPMYIIBI, BEIPAXKAIOLINE
IUIOLIA/Ib TPEYTOJIbHUKA Yepe3 ABE CTOPOHBI U
yroJl MEXy HUMH, Yepe3 IEPUMETP U paauyc
BIMCAHHOW OKpYKHOCTH; (popmyina ['epona.
IInomans MHOrOyroaeHuka. Ilnomane xpyra u
wionaab cekropa. COOTHOIIEHUE MEXTY
TUIOIIASIMU TTOJTOOHBIX (pUTYD

OOBSACHATH U WILTIOCTPUPOBATH IOHATHE IEPUMETPA
MHOT'OYT'OJIbHUKA.

DopMyIMpPOBaTh ONPEAEICHUS PACCTOSHUS MEXAY TOUKAMH, OT
TOUYKH JI0 NIPSAMON, MEXTy NapaJljIeIbHBIMU MPSMBIMH.
®opMyIHpOBaTh U OOBIICHITH CBOWCTBA JAJIMHBL, TPaAyCHOU
MEpBI yIIIa, IUIOLIA/IH.

DopMyIHPOBaTH COOTBETCTBUE MEXAY BETMUNHOM
LEHTPAJIBHOIO yIjla U JUIMHON 1YTH OKPYXHOCTH.

OOBSACHATH U WILTIOCTPUPOBATH MOHATHS PABHOBEIUKUX U
PaBHOCOCTABJIEHHBIX (QUTYD.

BoeiBoauTh (hopmyibl miiomaaeii npsMoyrojabHUKa,
napajuiesiorpaMma, TpeyrojabHUKa U TPANEeIUH, a TAKXKe
(opMyI1y, BEIPAXKAIOILYIO ILIOLIA/(b TPEYrOIbHUKA Yepe3 JIBE
CTOPOHBI M YTOJI MEXY HUMH, JUIMHY OKPY>KHOCTH, IIJIOLIa/1b
Kpyra.

HaxoauTh miomaas MHOrOyrojibHUKa pa30ueHreM Ha
TPEYTOJIbHUKHU M YETBIPEX YT OJIbHUKH.

OOBACHATH U WIUTFOCTPUPOBATH OTHOLIEHUE TUTOIa1eH
MoA00HBIX (puTyp.

Pematp 3a1aun Ha BBIYMCIIEHUE JIMHENHBIX BEJIMYUH, IPAyCHON
Mepbl yIJia U IUIOMIa/Iel TPEYTrOJIbHUKOB, YETHIPEXYTOJIbHUKOB U

YMeHune BUIETh MaTEMaTHUECKYIO
3aJ1a4y B KOHTEKCTE MpoOIeMHON
CUTYAllMH B APYTUX JUCLUILIIMHAX, B
OKpY>KaroIleu KU3HH.

NmeTth nepBoHayanbHbIE
MpEeACTABICHUS 00 UIEAX U O
MEeTOJaX MaTeMaTUKHU KaK
YHUBEPCAIBLHOM S3BIKE HAYKU U
TEXHHUKH, CPEACTBE MOJIEITUPOBAHUS
SIBJIEHUM U MIPOLIECCOB




MHOTOYTOJIbHUKOB, JUTMHBI OKPY>KHOCTH H TUIOIIAIH KpyTa.
Onupasich Ha JaHHBIE YCIOBUS 33]Ia4H, HAXOIUTh BOSMOKXHOCTH
MIPUMEHEHUsI HEOOXO0IUMBIX (hopMyJ1, TpeoOpa3oBLIBATH
(bopMyIIbL.

Hcnonp3oBats GopmyIibl uist 000CHOBaHHMSI JOKA3aTEIbHBIX
pacCyXIeHHI B X0/I€ PELICHHUS.

WuTepnpeTupoBaTh MOJYYCHHBIH PE3YJIbTAT H COTIOCTABIIATH €ro
C YCIIOBHEM 3aJauu

Koopaunatst (1049)

JlexapTOBBI KOOPAMHATHI HA TIJIOCKOCTH.
VYpaBHenue npsimoii. KoopauHatel cepeiuHbl
otpe3ka. @opMyIia pacCTOSTHUS MEXKIY TBYMS
TOYKaMH IJIOCKOCTH. Y paBHEHHE OKPYKHOCTHU

OOBSICHATD U HIUTIOCTPUPOBATH MTOHSATHE JIEKaPTOBOI CHCTEMBI
KOOp/MHAT.

BbIBoUTH 1 MCIIOB30BATh (YOPMYJIIBI KOOPHHAT CEPEINHBI
OTpEC3Ka, paCCTOAHUA MCKAY ABYMS TOYKAMU IIJIOCKOCTH,
ypaBHEHHsI IPSIMOU M OKPYXHOCTH.

BrmoaaATh IMPOCKTHI 10 TEMAaM HUCIIOJIb30BaHUA KOOPAUHATHOI'O
METO/1a MIPH PELICHUH 337a4 Ha BEIYUCICHUS U JJOKAa3aTeIbCTBA

YMenune BUIACTb MAaTECMAaTUUICCKYIO
3aJ1a4y B KOHTEKCTE MpoOIeMHON
CUTYyallUu B IPYTUX JUCLMILIMHAX, B
OKPY’KaIOILEH KU3HMU.

Hmetsb nepBoHayaibHbIe
MpeACTaBICHUS 00 UIEAX U O
METO/AAaX MaTeMaTUKH KaK
YHUBEPCAIBLHOM S3BIKE HAYKHU U
TEXHHUKH, CPEACTBE MOJIEITUPOBAHUS
SIBJIEHUM W MPOLIECCOB

BexTtopst (104)

Bexrop. [Inuna (Moayns) BekTopa. PaBeHCTBO
BEKTOpOB. KoJmnHeapHble BEKTOPHI.
Koopannatsl BeKTOpa. YMHOKEHHE BEKTOPA HA
4HCJI0, CyMMa BEKTOPOB, pa3I0KEHUE BEKTOPA I10
JIByM HEKOJUIMHEAPHBIM BEKTOpaM. YTOJI MEXIY
BeKTOpaMH. CKaJIsIpHOE TPOU3BEACHNUE BEKTOP

DopMynMpoOBaTh OIIPEACIICHNS U UITIOCTPUPOBATH IIOHATHS
BEKTOpa, JUIMHBI (MOAYJISI) BEKTOPA, KOJJIMHEAPHBIX BEKTOPOB,
PaBHBIX BEKTOPOB.

BeruucnaTe JJIMHY M KOOpJAMHATHI BEKTOPA.

Haxomuts yroa Mexnay BEKTOpaMH.

BrInonHATE onepanyy HaJl BEKTOPAMH.

BBINOMHATE IPOEKTHI 110 TEMaM UCII0JIB30BaHUS BEKTOPHOI'O
METO/a MPHU PEIICHUH 3a7a4 Ha BBIYMCIICHHS U 1I0Ka3aTeIbCTBA

YMeHue moHuMaTh U UCIOJIb30BaTh
MaTeMaTHYeCKHUEe CPe/ICTBA
HATrJISIHOCTH.

YMeHue npuMeHsTh HHIYKTUBHBIEC U
JIeTyKTUBHBIE CIIOCOOBI
paccyXJIeHUi, BUAECTh pa3INyuHbIe
CTpaTETHH PEIICHUS 3a/1ad.
YMeHue m1aHupoBaTh U
OCYIIIECTBIATH ACATEIHHOCTb,
HaIPaBJICHHYIO HA PEIICHUE 33]1a9
UCCIIEIOBATENLCKOTO XapaKTepa;

DneMeHTHI IOTUKH ( 54)

Onpenenenne. AKCHOMBI U TEOPEMBI.

BocnpousBoauts GopMyIHpOBKHU OIpeeIeHHIH;

YMeHue moHuMaTh U UCII0JIb30BaTh




HOKaSaTeHBCTBO. ]_IOKaBaTeJ'IBCTBO oT KOHCTPYUPOBATh HECIOKHBIC OIIPEACTICHUA CAMOCTOATEIIBHO. MaTEMAaTUYCCKHUE CPCACTBA

npoTuBHOro. Teopema, oOpaTHasi JaHHOM. BocnpousBoauts GopMyIHpOBKY U JOKA3aTEIbCTBA U3YUYCHHBIX |HATJISHOCTH.

IIpumep u KOHTpIPUMEP TEOPEM, IIPOBOJAUTH HECIIOKHBIE JOKA3aTEIbCTBA YMeHue NpuMeHATh UHyKTUBHBIC U
CaMOCTOSTENILHO, CCHUIATBCS B X0J1€ 00O0OCHOBAHUM Ha JETYKTHUBHBIE CITOCOOBI
OIIPEIEICHUSA, TECOPEMBI, AKCUOMBI pacCyXIEeHUH, BUJCTh Pa3Iu4HbIE

CTpaTEruy peleHus 3aau.
YMeHue m1aHupoBaTh U
OCYILECTBIIATH A€ATEIbHOCTD,
HalpaBJICHHYIO Ha pellleHue 3a/1a4
UCCIIEI0BATEIBCKOTO XapaKTepa;

Peseps Bpemenu — 154




