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Pabouas nporpamma OCHOBHOTO 00Iero oOpa3oBaHUs A 5-6 KJIacCOB COCTaBJICHa Ha OCHOBE (YHJAMEHTAIBHOTO si/ipa COAEpIKaHUS
oOmero oOpa3oBaHUs M TPEOOBAHHWI K pe3yjibTaTaM OCBOCHHS OCHOBHOHM 00IIe00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIETr0 0Opa3oBaHUs,
npenctaBieHHbIX B denepasbHOM TOCYIapCTBEHHOM 00pa3oBaTENbHOM CTaHAApTe oOLIero o0pa3oBaHHWsA, Ha OCHOBE MpOrpaMMbl 1O COOpHHUKAM
pabouux mporpamm 5 — 6 xmaccel; T. A. Bypmucrposa. ITocobue ans yuuteneil oOmeoOpasoBarenbHbIXx opranuzauuii/ M. : IlpocBemieHue.
«MatemaTuka» 5-6 kiacchel, aBTOpbl- coctaputenu H.S.Bunenkun, B.U. XKoxos, A.C. Yecnoko, C.U. IlIBapudypa, Mocksa «IIpocBemenue,
2020r. /lanHas pabodast mporpaMma OPHEHTHpPOBaHAa Ha IpPENoJaBaHHME MaTeMaTWku 1o ydyeOHumkam: 1) Maremaruka 5 k1. Yacte 1: YueOHUK 11s
obmeobpaszoBarenbHbIX yupexaennit / H.S. Bunenkun, B.I. XXoxos, A.C. Yecnokos, C.W. lIBapuOypa — M.: Muemo3una, 2019 2) MaremaTuka 5
k1. Yacte 2: YueOHUK Uit oOmieoOpasoBarenbHblx yupexxaenuid  / H.S. Bunenkun, B.M. JKoxos, A.C. Yecnokxos, C.M. HIBapubypn — M.:

Muemo3suna, 2019 3) Maremaruka 6 kinacc B 1ByX yactax , Bunenkun H.5., MockBa, «Muemo3unay, 2020r

1. Ilnanupyemble npeaMeTHbIE Pe3yJbTAThl 0CBOEHUSI Y4eOHOr0 mpeaMeTa

OcBoenue yaeOHOTO TIpeameTa «MareMaThKay JT0JKHO 00€CTIeunBaTh TOCTHKEHNE HA YPOBHE OCHOBHOTO O0IIET0 00pa30BaHMs CIICTYIOITHX
JTUYHOCTHBIX, METAPEIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIbTATBI
JIMuHOCTHBIE Pe3yNbTaThl OCBOCHUS MPOTrPaMMBI y4eOHOTO npeMeTa «MaTeMaTukay XapakTepu3yloTes:
IIarproTnyeckoe BOCIMTaHUE:

IIPOSIBJIEHUEM MHTEpECa K MPOIIJIOMY M HACTOSIIEMY POCCHMCKONW MAaTEMAaTHKH, [ICHHOCTHBIM OTHOIIECHUEM K JOCTHIKECHHUSIM POCCUHCKMX MaTEMATHKOB
Y POCCUHCKOM MaTeMaTHUECKOM LIKOJIBI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHHUH B PYruX HAyKax U MPUKIIAIHBIX cepax.

I'pazknanckoe U TyXOBHO-HPaBCTBEHHOE BOCIIUTAHHE:



TOTOBHOCTBIO K BBIITOJIHEHUIO 00sI3aHHOCTEH TpakJaHUHA U pealli3allii ero Ipas, MPeICTaBICHUEM O MATEMAaTHYECKUX OCHOBAX (YHKIIMOHUPOBAHMUS
Pa3IUYHBIX CTPYKTYP, ABJICHUHN, TPOLIETYP TPAKIAHCKOTO 00IIecTBa (BHIOOPHI, OMPOCHI U TIP.); TOTOBHOCTHIO K OOCYKIECHUIO STUYECKHUX MPOOJIEM,
CBA3AaHHLIX C MPAKTUYCCKUM IMMPUMCHCHUCM ,Z[OCTI/I)KCHI/Iﬁ HAayKH, OCO3HAHUCM BaA’)KHOCTU MOPAJIbHO-3THUYCCKUX MMPUHIUIIOB B ACATCIbHOCTHU y‘-IéHOFO.
TpynoBoe BocnuTanue:

YCTaHOBKOH Ha aKTHBHOE y4acTHE B PEIICHUHU NMPAKTHYECKUX 3a/1ad MATEMAaTHUECKOH HAIIPABICHHOCTH, OCO3HAHHEM Ba)KHOCTH MaTEMaTHYECKOTO
00pa3oBaHMs HA MPOTSHKEHUH BCEH KU3HU JUTSL YCTICUTHOM NMPO(hecCHOHAIBHON AeSITeNbHOCTH U PAa3BUTHEM HEOOXOAUMBIX YMEHH; 0CO3HAHHBIM
BBIOOPOM U TIOCTPOCHUEM MHIUBUIYaJIbHON TPACKTOPHH 00pa30BaHUs U KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX
notpeOHOCTEH.

JcTeTHYECKOE BOCIUTAHHUE:

CIOCOOHOCTBIO K AMOLIMOHAIBHOMY U 3CTETUYECKOMY BOCIPUATHIO MaTeMaTHUYEeCKUX 00BEKTOB, 3a/1a4, PEIICHUH, pacCyKICHUIN; YMEHUIO BUJIETh
MaTeMaTU4eCK1e 3aKOHOMEPHOCTH B UCKYCCTBE.

HeHHOCTI/l HAYYHOI'O MO3HAHUA:

OpHUEHTAIIMeN B JeTEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAay4HBIX MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHA YeJIOBEKa, MPUPOIBI U
oOniecTBa, MOHUMAHUEM MaTEMAaTHUECKON HayKH Kak cepbl UeJI0BEUECKOH 1eATeIbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAUUMOCTH JIJISl Pa3BUTHS
LMBUJIN3ALMH; OBJIAJICHUEM S3bIKOM MaTEeMAaTHKU U MaTeMaTHUYECKON KyJIbTYpOi Kak CpeICTBOM MO3HAHMsI MUPA; OBJIAJCHUEM ITPOCTEHIIIMMHU
HaBbIKaMU MCCIIE0BATEIbCKOM 1eATeIbHOCTH.

dusnyeckoe BocnuTaHue, GopMupoBaHue KyJIbTYPbI 310POBbSI M SMOLMOHATBHOIO 0J1arONOJIyYHs:

TOTOBHOCTBIO ITPUMEHSITh MaTEMATHICCKHE 3HAHUSI B MHTEPECcax CBOETO 37I0POBbs, BEICHUS 3JI0pOBOT0 00pa3a ,HU3HH (30POBOE MTUTAHHE,
cOaJlaHCUPOBAHHBIN PEKUM 3aHATUN U OTNIBIXA, PETyJsipHas GU3NUEeCcKas aKTHBHOCTH); COPMHUPOBAHHOCTHIO HABBIKA PEIICKCHUU, TPU3HAHUEM CBOETO
MpaBa Ha OIMOKY M TaKOTO JKE TpaBa IPYroro YeIoBeKa.

JKoj0rnyecKoe BOCIIUTAHHE:



OpHUEHTaIllel Ha NPUMEHEHNE MaTeMAaTUYECKUX 3HAHHUM JJIsl pelIeHUs 3a/1a4 B 00JIaCTH COXPaHHOCTH OKPYXKAloIIeH cpe/ibl, INTaHUPOBaHUS TOCTYIIKOB
Y OLIEHKH UX BO3MOKHBIX MOCIIEACTBUMN I OKPYXKAIOIIeH cpesibl; 0CO3HAHUEM TI100aIbHOI0 XapaKkTepa dKOJOTHYECKUX MPoOsieM U MyTel X

peieHus.
JIMYHOCTHBIE Pe3yJibTAThl, 00eceYBAKOIINE AJANTANNI0O 00Y4a0UIerocsi K U3MEeHAIIMMCS YCJIOBUAM CONUAIbHON U MPUPOAHON cpeabl:

TOTOBHOCTBIO K IEHCTBUAM B yCIOBHSX HEONPEICIEHHOCTH, TIOBBILICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Y€pPe3 MPAKTUYECKYIO JEATEIBHOCTD, B TOM
qHCcJIe YMEHUE YUUThCS y APYTUX JIFO/IEH, IPUOOPETaTh B COBMECTHOM JEATEIbHOCTH HOBBIE 3HAHUS, HABBIKM 1 KOMIIETEHIIUH U3 ONbITA JPYTUX;
HE00XO0AUMOCTBIO B ()OPMUPOBAHNN HOBBIX 3HAHUM, B TOM YHUCIe (OPMYJIUPOBAThH UJIEU, TOHATHUS, TUIIOTE3bl 00 0OBEKTAX U SIBICHUSAX, B TOM YUCIIE
paHee He U3BECTHBIX, 0CO3HABATh JCPHUIUTHI COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, IIIAaHUPOBATh CBOE pa3BUTHE; CIOCOOHOCTHIO OCO3HABATh
CTPECCOBYIO CUTYAIUIO, BOCIPUHUMATDH CTPECCOBYIO CUTYAIUIO KaK BBI30B, TPEOYIOMINN KOHTPMEpP, KOPPEKTUPOBATh IPUHUMAEMBbIEC PELICHHS U
neicTBus, GopMyIupoOBaTH U OLIEHUBATH PUCKH U TOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yIbTaThl OCBOSHHS MPOTrpaMMbl yueOHOro nmpenmMera «MaTeMaTHKa» XapaKTepu3yIoTCsl OBJIaJJIeHUEM YHUBEPCATbHBIMU
MO03HABATENbHBIMU ICUCTBUSAMHU, YHUBEPCAIbHBIMU KOMMYHUKATHBHBIMH IEUCTBUSAMU U YHUBEPCAIBHBIMU PETYISITUBHBIMU JEHCTBUSIMH.

1.YHuBepcaibHble NO3HABATEIbHbIE JeiicTBUA o0ecnieunBaOT popMupoBaHne 0230BbIX KOTHUTHBHBIX MPOLECCOB 00y4AKOIIMXCS
(ocBOEHME METO/I0B MO3HAHMS OKPYKAKIIEro MUPa; MPUMEHEHHE JJOTHYECKHUX, HCCJIeI0BATeIbCKUX oNepauuii, yMeHuil padorarhb ¢
uHpopmanueit).

Ba3oBrble Jjornueckue aeicTBuA:

1) BBISIBISITH U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKN MAaTEMaTHYECKIX O0BEKTOB, MOHATUH, OTHOIIECHUN MEXAY NOHITUSIMH;
(bopMynUpOBaTh OMpE/IEIICHUS TOHITHIA; YCTAHABIIMBATH CYIIECTBEHHBIN MPU3HAK KJIaCCU(UKALINN, OCHOBaHUS 17151 0000LICHHS U CPaBHEHMUS,
KpUTEPUN TPOBOAUMOTIO aHAIN3a;

2) BOCIpMHUMATh, GOPMYIMPOBATH U MPe0OPa30BBIBATH CYXKJIEHUS: YTBEPAUTENbHbIE U OTPULIATENbHbIE, EAMHUYHbIE, YACTHBIE U OOLIHE;
YCIIOBHBIE;



3) BBISABIIATH MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUHs B (pakTax, JaHHBIX, HAOMIOJEHUSX U YTBEPKACHUSX; IpeiaraTh
KPUTEPUH JJIs BBISIBJICHHS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIA;

4) ACJIaTh BBIBOAKBI C UCITOJIB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U MHAYKTHBHBIX WOS&KJ’IIO“IGHHIZ, YMOBaKJ'IIOLICHI/II\/'I I10 aHAJIOTHUH,

5) pa3OupaTh 10Ka3aTeIbCTBA MATEMAaTHYECKUX YTBEPKACHUN (IPSIMbIE U OT MPOTUBHOIO), IPOBOJIUTH CAMOCTOSITEIHHO HECIOXKHBIE
JT0Ka3aTeNbCTBA MaTeMaTHUECKHUX (DaKTOB, BBICTPAUBATh apryMEHTAIINIO, IPUBOAUTH TPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE
paccyXaeHuUs;

6) BEIOMPATH CIIOCO0 perieHus: yaeOHOo# 3a1a4un (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHUSI, BRIOUpaTh HAanOO0JIee TOIXOAAIINNA ¢ YIETOM
CaMOCTOSITEIILHO BBIICIICHHBIX KPUTEPUEB).

Ba3oBble ucciiefoBaTe/ILCKHe JeiicTBUA:

1) ucronb30BaTh BOIPOCH! KaK UCCIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS; ((OpMYyTUpOBaTh BOIPOCHI, (PUKCHUPYIOIINE TPOTUBOpEUHE, TpodieMy,
CaMOCTOSITENIFHO YCTaHABJIMBATh KICKOMOE U JIaHHOE, (POpMUPOBATh THIIOTE3Y, ApIYMEHTHPOBAThH CBOIO MO3UIINIO, MHEHHUE;

2) IPOBOJIUTH IO CAMOCTOATEIBHO COCTABJICHHOMY IJIaHY HECJIOKHBIN 3KCIIEPUMEHT, HeOOIIbIIIOE UCCIeI0OBaHUE TI0 YCTAaHOBJICHUIO 0COOEHHOCTEH
MaTEeMaTHYECKOTO O0BEKTA, 3aBUCUMOCTEH OOBEKTOB MEXKTY COOOI;

3) camocTOsATENHHO (POPMYIHUPOBATH OOOOIEHHS U BBIBOBI 110 pe3yJibTaTaM MPOBEAEHHOTO HAOIIOACHNUS, UCCIIEIOBAHUS, OLICHUBATh
JIOCTOBEPHOCTD MOJIyYCHHBIX PE3YJIbTAaTOB, BEIBOJOB M 000OIICHHIA;

4) mporHo3upoBaTh BO3MOKHOE Pa3BUTHE MPOIECCa, a TAKKE BBIABUTATD MPEAIOIOKEHHS O €T0 PA3BUTHU B HOBBIX YCIOBHUSX.
Patora ¢ undopmaunmeii:

1) BBISIBIISITH HEJOCTATOUYHOCTh U MU30BITOYHOCTH HH(POPMAIUH, JAHHBIX, HEOOXOAUMBIX Ui PEIICHUs 3aauu;

2) BBIOMpATh, aHAIU3UPOBATH, CHCTEMATU3UPOBATh U MHTEPIPETHPOBATH HHPOPMALIUIO PA3TUYHBIX BHIOB U (HOPM MPEICTABICHUS;

3) BeIOMpaTh popMy npencTaBiIeHuss HHGOPMAIIMY U WILTIOCTPUPOBATH pElIaeMble 3a/1a4i CXeMaMu, TuarpaMMaMi, HHOU TpaduKor 1 X
KOMOWHALMSIMU,



4) onleHMBaTh HAEKHOCTh HHPOPMAIINH 110 KPUTEPHUSIM, MPEAJIOKEHHBIM YUUTETIEM WU CHOPMYIUPOBAHHBIM CAMOCTOATEIBHO.
2. YHuBepcaJibHble KOMMYHUKATHBHBbIE 1eCTBUSA 00eCIeYMBAKT C(POPMUPOBAHHOCTDH COIUAIbHBIX HABBIKOB 00YYAIOIIMXCS.
Oo0wmenne:

I)BOCHpI/IHI/IMaTB n Q)OpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBHUU C YCJIOBHUAMU U LECTIAMU OGH.[CHI/ISI; SICHO, TOYHO, 'PAMOTHO BbIpaXaTb CBOIO TOYKY
3pCHUA B YCTHBIX U MIMCbMCHHBIX TCKCTAX, AaBATh MMOACHCHUA 110 XO04Y PCIICHUA 3a1a4, KOMMCHTHUPOBATH HOJIy‘-IGHHBIﬁ PE3YyIbTAaT,

2) B X0/1€ 00CYX/I€HU 3a/1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYKAaeMO TEMBI, POOIIEMBI, PEIIaeMOii 3a]]auu, BHICKA3bIBATh UJI€U, HAllCIIEHHbIEC Ha
TIOWCK PELICHUS; COTIOCTABIIATH CBOM CYXKICHUS C CY)KICHUAMU JAPYTHX YIaCTHUKOB IMAJIOTa, OOHAPYKUBATh PA3IMUUe U CXOACTBO MMO3UIIHIA; B
KOPPEKTHOH Gopme (hopMyIHpOBaTh PA3HOTIACHS, CBOU BO3PAKECHUS;

3) nmpencTaBiIATh Pe3yNIbTaThl PEIICHUS 33/1a49H, SKCIIPUMEHTA, UCCIIEJOBAHNUS, IPOEKTA; CAMOCTOSTEILHO BEIOUPATh (POPMAT BBICTYIUICHUS C
y4€TOM 337124 NMPE3EHTALUU U OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHun4ecTBo:

1) moHMMAaTh M NCIONB30BaTh MPEUMYIIIECTBA KOMAHJHON U MHANBHUAYAIBHON pabOThI IPH peIICHNH y4eOHBIX MaTeMaTHIECKUX 3a71ad;
HNPUHUMATP 1eJTb COBMECTHOM JIEATENIFHOCTH, MIJIAHUPOBATh OPTaHU3aI[MI0 COBMECTHON paboThI, pacrpenesiTh BUIBI padoT, JOrOBapUBaThCS,
00CyX/1aTh MPOLIECC U PE3YNIbTAT pabOTHl; 0000IIaTh MHEHUS! HECKOJIBKHX JIFOJICH; 2) y4acTBOBATh B IPYMIIOBBIX (opMax paboThl (00CyKAeHNU,
00MEH MHEHHSIMH, MO3TOBBIE IITYPMBI U JP.); BBIIOJHATH CBOIO YaCTh paOOTHl M KOOPAMHUPOBATH CBOM JICHCTBUSA C IPYTUMH YJI€HAMU KOMaH/IbI;
OLIGHUBATh KAYECTBO CBOETO BKJIAJa B OOIIMIA MPOAYKT 110 KPUTEPHUSM, CHOPMYTUPOBAHHBIM YUaCTHUKAMH B3aUMOICHCTBHSL.

3.YHuBepcaJibHbIe peryJjsiTUBHbIE /IeficTBUS 00eceYnBalOT (JOPMHUPOBAHHE CMBICJIOBbIX YCTAHOBOK U KM3HEHHBIX HABBIKOB JIUYHOCTH.
Camoopranmn3anus:

1) caMOCTOSITEIPHO COCTABJIATH TIJIaH, AJITOPUTM PEIICHHS 3a]1a4M (U €r0 4acTh), BRIOUPATh CIIOCO0 PEIIeHUs ¢ YIETOM UMEIOIINXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BApUAHTHI PEIICHU ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:

1) B1ageTh criocodamMu caMOITPOBEPKH, CAMOKOHTPOJIS MPOIIECCa U pe3yJibTaTa PeIICHHS MAaTeMaTHIECKOH 3a/1a9u;



2) nmpenBUIETh TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTh MIPH PEIICHUHN 33]Ja4l, BHOCUTh KOPPEKTHUBBI B ACSITEILHOCTh HA OCHOBE HOBBIX
00CTOSITENLCTB, HAMIEHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

3) olleHUBaTh COOTBETCTBUE PE3yJIbTaTa JeSTEIILHOCTH MOCTABICHHOM 1€ U YCIOBUSAM, OOBSCHATH IPUYUHBI JOCTUKEHUS UITH HETOCTHKEHUS
eI, HAXOAUTh OMIHOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

INNPEJIMETHBIE PE3YJIBTATbBI

BBIHyCKHI/IK OCHOBHOM IIKOJIBI TOJDKEH YMCTb CTPOUTH BBICKA3bIBAHUA U OTPULIAHUSA BBICKaSBIBaHHﬁ, pacno3HaBaTb HCTUHHBIC U JIOKHBIC
BBICKA3bIBAHUS, MIPUBOJAWUTD ITPUMCEPBI U KOHTPIPHUMEPHLI, OBJIAACCT IMMOHATUAMU: OIIPCACIICHHUE, aKCHOMAa, TCOPEMA, 10KA3aTCIIbCTBO — U HAYYUTCA
HCII0JIB30BAaTh UX ITPU BBIITOJIHCHUU yLIC6HI)IX n BHey‘Ie6HI)IX 3aJga4.

OcBoeHue y4eOHOro kypca «MareMaTuKa» Ha YPOBHE OCHOBHOI'0 00111ero 00pa30BaHUA 10JI2KHO 00eCeYMBAThH I0CTHKEHUE CIeAYHIIMX
NnpeMeTHBIX 00pa30BaTebHbIX Pe3yJIbTATOB:

5 kaace

HartypanbHble YHC/Ia U IKAJIbI

OmnwuceiBaTh CBOMCTBAa HaTypalbHOTO psiaa. BepHO MCHONB30BaTh B peud TEPMUHBL: LU(Pa, YUCIO, HAa3bIBaTh KJIACCHI, pa3psbl B 3aIHCU
HATypaJbHOIO YKclia. YNTaTh U 3alUCBhIBaTh HATypaJbHbBIE YUCIA, ONMPEAENISATh 3HAYHOCTh YMCIIa, CPABHUBATh U YIOPSAOYMBATH MX, FPAMMATHYECKU
MPaBWIBHO YUTATh BCTPEYAIOLIMECS MAaTEMAaTHYECKUE BBIpAKEHUA. Pacmo3HaBaTh Ha 4epTekax, PUCYHKAX, B OKPYKAIOIIEM MUPE I'€OMETPUUYECKUE
(GuUryphl: TOUYKY, OTPE30K, MPSIMYI0, MHOTOYTOJbHUK. [I[pUBOIUTE IPUMEpPHI aHAJIOTOB T€OMETpUUYECKUX (UTYp B OKpyxaromeMm mupe. M3o0paxaTts
reoMeTpruecKue GUrypsl ¥ UX KOHQUTYpalMu OT PYKU M C UCIIOJIb30BaHUEM YEPTEKHBIX MHCTPYMEHTOB. M300paxars reomeTpuueckue GpuUrypsl Ha
KJIeTyaTo Oymare. MI3MepsTh ¢ MOMOIIBIO HHCTPYMEHTOB U CPAaBHUBATH JUIUHBI OTPEe3KOB CTPOUTH OTPE3KH 3aJaHHOU JIJIMHBI C TTIOMOIIBIO JTMHEHKH U
UPKYNA.  BeIpaxaTb OOHM €IUHMIBI JJIMHBI Yepe3 apyrue. [lomp3oBaThes pa3iauyHbIMU IIKamamu. M300pakaTh KOOPAWHATHBIN JIyd, HAHOCHTH
€MHUYHBbIE OTpe3Kku. OmnpenensiTh KOOPAMHATHI TOYEK, OTMEYaTh TOYKM Ha KOOPJAMHATHOM JIyde MO 3aJaHHBIM KOOpAMHATaM. BbeIpaxkath OJIHU
CAUHHUIIBI MACCHhI ‘-IGpGS z[pyrne. BBIHO.IIHSITB nepe6op BCEX BO3MOXHBIX BapI/IaHTOB JUUIA Hepecqua 06’beKTOB N KOM6I/IH3.I.IPII>1, BBIACIATH
KOMOWHAIIMK, OTBEYAIOIINE 3aJaHHBIM YCIOBHSIM. Permarh TEKCTOBBIC 3a/1auu apu(PMETHISCKUMH CITOco0aMu. AHATU3UPOBATh U OCMBICIMBATh TEKCT
3aauu, nepeopMyaupoBaTh yCIOBHE, U3BJIEKATh HEOOXOIUMYIO0 MH(OpMAIMIO, MOJIEIUPOBATh YCIOBHE C MOMOIIBIO CXEM, PUCYHKOB, PEajbHBIX
MPEIMETOB; CTPOUTH JIOTMYECKYIO IEMOYKY PACCYKIACHUW; KPUTHYECKH OLECHHBATH IMOJIYYEHHBIM OTBET, OCYIIECTBISATH CAMOKOHTPOJIb, MPOBEPS
OTBET HA COOTBETCTBUE YCIIOBHIO.

Ci10:xeHNe M BBIYMTAHNE HATYPAJbHBIX YK CeJl.

BBIHOJIHSITI: CJIOXKCHUEC HaTypam,Hbe YUCCII. BepHo HCIIOJIB30BAThL B pqu/I TepMI/IHBII CYMMa, cJiaracmoc, pa3HOCTB, yMeHI:IJ_IaeMOG,
BBIYUTAEMOE, YUCIIOBOE BBIPAXKEHNUE, 3HAUCHNE YUCIOBOIO BBIPAXKEHHUS, YPABHEHNE, KOPEHb YPaBHEHUS, IEPUMETP MHOTOYTOJIbHUKA. Y CTAHABINBATH



B3aMMOCBSA3U MEXJy KOMIIOHEHTaMHU U PE3YJIbTaTOM IIPU CIOKEHUHU U BBIYMTAHWUH, UCIIOJIB30BATh UX JAJIS HAXOXACHUS HEU3BECTHBIX KOMIIOHEHTOB
NEHCTBUI ¢ YMCIOBBIMU M OYKBEHHBIMH BbIpakKeHUSIMU. DOpMynHpoOBaTh MEPEMECTUTENHHOE M COYETATEIbHOE CBOWCTBA CIOKEHHE HATypalbHbBIX
qucell, CBOWCTBA HYJIS NpHU cioxeHuu. @opMynnpoBaTh CBOWCTBAa BHIYMTAHUS HATYypalIbHBIX YHMCEJ. 3AIMCBHIBATH CBOMCTBA CIOXKEHHS M BBIUMTAHUS
HATypaJIbHBIX YHUCEJ C TMOMOUIbI0 OYKB, NMPeoOpa3oBbIBaTh HAa MX OCHOBE YHCIIOBBIE BBIPAKEHUS W HCIOJIb30BaTh MX JUIS palMOHAIN3ALUN
MUCHbMEHHBIX M YCTHBIX BBIYMCICHHUN. [ paMMaTH4ecKd BEPHO YHMTATh YMCIIOBBIE W OYKBEHHBIE BBIPAXKCHHUS, COACpXKAIUe JCHCTBHS CIOXKEHHS W
BbIUUTAHUSA. 3alUChIBaTh OYKBEHHBIE BBIPAXKEHUS, COCTABJISATh OYKBEHHBIE BBIPAKEHHUS MO YCIOBUSAM 3aJady. BBIUMCIATH 4MCIOBOE 3HAYCHHE
OYKBEHHOT'O BBIPa)KEHUS MPH 3a1aHHBIX 3HAYCHUSAX OYKB.

Bbruncnars nepuMeTpbl MHOTOYTOJIbHUKOB. COCTaBJIATh MPOCTEUININE YPaBHEHUS IO YCIOBHUSM 3ajad. PemaTe mpocTelinve ypaBHEHUS Ha
OCHOBE 3aBHCHUMOCTEH MEX/ly KOMIOHEHTaMU apu(PMETHUECKUX ACHCTBUI.

AHanM3upoBaTh M OCMBICIMBATh TEKCT 3aJayd, NepeopMyaupoBaTh YCIOBHE, HU3BJIEKaTh HEOOXOJMMYIO HH(OpMaLHIO, MOAEIHUPOBATH
YCIIOBUE C TIOMOIIBIO CXEM, PUCYHKOB, PEAJIbHBIX IPEIMETOB; CTPOUTH JOTHYECKYIO LIEMIOUYKY PACCYXKACHHM, KPUTUUECKH OLEHUBATh IOJTY4YEHHBIN
OTBET, OCYILECTBIISITH CAMOKOHTPOJIb, IPOBEPSI OTBET HA COOTBETCTBUE YCIOBUIO 33a4H.

BrimonHaTe mepebop BceX BO3MOMKHBIX BapHAaHTOB ISl MepecyeTa OOBEKTOB WM KOMOWHAIMM, BBLACIATh KOMOWHAIIMM, OTBEYaloIIue
3a/IaHHBIM YCJIOBHSIM.

YMHOXkeHHe U JeJIeHHe HATYPAJIbHbBIX YHCel.

BBITTONHATE YMHOXKEHUE U JIEJICHUE HAaTypaJIbHbIX YUCEIN, JEJIECHUE C OCTATKOM, BBIUMCIATh 3HAYEHUs CTeleHed. BepHo ncnoap30BaTh B peun
TEPMUHBL: TPOU3BEACHHE, MHOXHUTEIb, YAaCTHOE, JIEIUMOE, NeNUTeNlb, OCHOBAHME W IOKa3aTelb CTENEHHU, KBaApaT M KyO dyucia. YCTaHaBIUBATh
B3aUMOCBSI3U MEX]y KOMIIOHEHTAMH WU PE3YJbTATOM NPH YMHOKEHHM U JIEJICHWH, MCIOJb30BaTh UX JJI HAXOXKICHUS HEU3BECTHBIX KOMIIOHEHTOB
JeUCTBUN C YHMCIOBBIMM M OYKBEHHBIMH BBIpaKeHHSAMH. DOpMYIHpPOBATH MEPEMECTUTENBHOE, COYETATEeIbHOE M PacIpelesIuTEIbHOE CBOMCTBA
YMHO>KEHHSI HATypaJbHBIX YHMCEJI, CBOMCTBA HYJS M €IWHULBI IPU YMHOKEHHUH U JelieHHnH. POpMyIMpOBaTh CBOMCTBA JEJICHHS HATYPAIbHBIX YUCEI.
3anuceIBaTh CBOMCTBA YMHOXEHHS U JICJICHUS HATYpPAIbHBIX YHCEN C MOMOIIbI0 OYKB, MpeoOpa3oBbIBATh HA MX OCHOBE YHCIOBBIE U OYKBEHHBIC
BBIPQOXEHUS M UCIHOJIB30BaTh MX JJS palMOHAIM3alMU IHUCbMEHHBIX M YCTHBIX BBIUMCICHHWM, A YHOPOUIEHHs OYKBEHHBIX BBIPAKEHUH.
I'paMmaTu4ecKky BEpHO YUTATh YUCIIOBBIC U OYKBEHHbIE BBIPAXKEHHSI, CO/ICpIKAIINE NCHCTBUS YMHOXKEHHUS, IEJICHUS U CTereHu. YuTaTh U 3alHChIBaTh
OYKBEHHbBIE BBIPAXEHHS, COCTaBJIATh OYKBEHHbIEC BBIPQKEHHS IO YCIOBUSAM 3a/ay. BRIUUCIATH YMCIOBOE 3HAYEHHE OYKBEHHOIO BBIPAKEHUS MpPU
3aJJaHHbIX 3HauyeHusAX OykB. COCTaBIATh YpaBHEHHs MO YCJOBUSAM 3ajad. Pemarh mpocTeiiine ypaBHEHUS Ha OCHOBE 3aBUCHMOCTEH MEXITY
KOMITIOHEHTaMU apupMeTHdeckux nedcTBuii. MccrnenoBarh mnpocTeiiine 4YHCIOBbIE 3aKOHOMEPHOCTH, MPOBOIAUTH YHUCIOBBIE HKCIIEPUMEHTHI.
AHaNM3MpOBaTh U OCMBICIMBATH TEKCT 33/a4H, MepeOpMyIUPOBaTh YCIOBHE, M3BJIEKATh HEOOXOAUMYIO0 MH(OpMAINIO, MOJACIUPOBATh YCIOBHE C
IIOMOILBIO CXEM, PUCYHKOB, PEAIBbHBIX IPEIMETOB; CTPOUTH JIOTHYECKYIO IIENOYKY PpaCCYXICHHI; KPUTUYECKH OLICHMBATh ITOJYYEHHBIM OTBET,
OCYILIECTBIISAITh CAMOKOHTPOJb, MPOBEPSsE OTBET HA COOTBETCTBHE YCIOBHIO. BBIMOMHATH mepebop BceX BO3MOXKHBIX BAapHAHTOB JUIS IEpecdeTa
OOBEKTOB WJIM KOMOMHAIIMM, BBLAENATH KOMOMHALIMM, OTBEYAIOLIUE 3aJaHHBIM yciaoBHsAM. MccnenoBaTe mpocTeifllive YuciIoBble 3aKOHOMEPHOCTH,
IIPOBOAUTH YUCIIOBBIE SKCIIEPUMEHTHI.

IInomanyu u 00LeMBI.



PacrioznaBath Ha depTekax, pPHCYHKaX, B OKPYKAaWOIIEM MHpPE TIeoMeTpuueckne QGUrypsl, HMewmue (QopMy NPSIMOYTOJILHOTO
napajuiefienuneaa, MpUBOAUTh MPUMEPhl aHAJIOTOB Ky0a, MPSIMOYTOJIBHOTO MapajlieNienuiea B OKpyXKarolleM MUpe, u300pakaTh MpSIMOYTOJIbHBIH
napajiesienune]l OT pyKH U ¢ UCHOJIb30BAaHUEM YEPTEKHBIX MHCTPYMEHTOB. M300paxarh ero Ha kjeryaroil Oymare. BepHO HcCmosib30BaTh B pedu
TepMUHBL: (QopMyla, MIONaab, 00bEeM, paBHBIC (PUTYPHI, MPSAMOYTOJIBHBIN Mapajuieienunen, Kyo, rpanu, péopa W BEPIIMHBI MPSMOYTOJIBHOTO
napajuieNienune/na.

MonenupoBaTh HECIOKHBIE 3aBUCUMOCTH C MOMOIIbIO (POPMYJI; BBINONHITH BBIYMCICHHUS MO (GopMmyiaaM. BeluMciarh miomaam KBaapaTos,
NPSIMOYTOJIBHUKOB M TPEYrOJIbHHUKOB (B MPOCTEHIIMX CIIydasx), UCIONb3ys (OpMyJbl IJIOUIATM KBajapaTra M NpSIMOYTOJbHUKA. BeIpaxarb ogHH
€IMHUILIBI U3MEPEHUS IJIoOUIaAn yepe3 aApyrue. Berauciasats 00bEMBI KyOa 1 IPSIMOYTOJIBHOTO Mapaljiesienumnesa, UCnoiab3ys GopMynsl 00béMa Kyda u
NPSIMOYTOJIBHOTO Tapajuienenunena. BelpaxaTb OJHM €AMHUIBI M3MepeHHs o0béMa uepe3 apyrue. MoaenupoBaTh HM3ydaeMble I€OMETPUYECKHUE
OOBEKTHI, WCIOJIb3Ysl OyMmary, IUTACTWUJIMH, MPOBOJOKY U JAp. BBIMOIHATH mepedop BceX BO3MOXKHBIX BapUaHTOB IS mepecuyera OOBEKTOB WM
KOMGI/IHaI_II/Iﬁ, BBIJCTIATH KOM6I/IHaI_[I/II/I, OTBCHAIOIINC 3aJaHHBIM YCIIOBUSAM. Brruncisats (baKTOpI/IaJIBI.

Hcnonp30BaTh 3HaHUA O 3aBUCUMOCTSX MEKIY BETUYMHAMU CKOPOCTh, BPEMs, IyTh MPH PEIICHUH TEKCTOBBIX 3a/a4.

AHaM3UpoOBaTh W OCMBICIMBATh TEKCT 3a7ayd, NepedopMyIHpOBATH YCIOBHE, M3BJIEKATh HEOOXOAMMYIO WH(pOpPMAIHIO, MOAEIHUPOBATH
YCIIOBHE C TIOMOIIBIO CXEM, PUCYHKOB, PEaIbHbIX MPEIMETOB; CTPOUTH JIOTHUYECKYIO HENOYKY PACcCyX JACHHM; KPUTHUECKH OLICHWBATH MOJYyYEHHBIN
OTBCT, OCYIICCTBIISITL CAMOKOHTPOJIb, ITPOBEPAAL OTBECT HAa COOTBCTCTBUC YCJIOBUIO. BrimoaaaTe MNPUKUAKY U OLICHKY B XOIC BBIYUCIICHUU

OObIKHOBEHHBIE IPOOH.

Pacrio3HaBaTh Ha pUCYHKaxX, B OKPYXaIOIIeM MHpE TeoMeTpudeckue (Gurypsl, uMmeromnme Gopmy OKpyKHOCTH, Kpyra. [IpuBomuTs mpumep
aHAJIOTOB OKPYXXHOCTH, Kpyra B OKpyxkatoniem mupe. M300paxarb OKpy>KHOCTh C MCIIOJNIB30BAaHUEM LIUPKYIA, mabiona. MonenupoBaTh U3ydyaeMble
reOMeTpUUYECKre OOBEKTHI, HCIIONIB3ysS OyMary, MpoBOJIOKY U JIp. BepHO MCIOIB30BaTh B PEUU TEPMUHBL: OKPYICHOCIDL, KPYe, UX paouyc u ouamemp,
o0yea oxpyxcrocmu. MoaenupoBath B rpaduueckoi, mpeaMeTHoi GopMe MOHITHS U CBOMCTBA, CBSI3aHHBIE C MOHITHEM J0JH, OOBIKHOBEHHON JIpOOH.
BepHo wHcmonb30BaTh B peYd TEPMUHBIL: 005, 0ObIKHOGeHHAsI OpOOb, HUCIUMeNb U 3HAMeHamelb O0podU, NPAGUIbHAS U HeNnpasuibHas O0poodu,
cmeuiannoe yucio. 'paMMaTHUeCKH BEPHO YUTATh 3allMCH JpOo0ei U BbIpaXeHH, coepKalux 0ObIKHOBEHHBIE JPOOH.

BLIOIHATE cl0XKeHHEe W BBIYUTAHUE OGBIKHOBCHHBIX I[p06€l>'1 C OANMHAKOBBIMH 3HAMCHATCIAMU. Brimonaars HpCOGpaSOBaHI/IG HGHpaBHHBHOﬁ
Ipodu B CMENIaHHOE YHMCJIO U CMENIAaHHOTO YKCIIa B HEMPaBWIbHYIO Tpo0b. Mcronp30BaTh CBOMCTBO AEIECHUS CYMMBI Ha YMCIIO JUIsl pPallMOHAIU3AINH
BbIUUCIICHUH. Pemarh TEeKCTOBbIE 3amaud apu(PMETHUYEeCKUMHU Croco0amMH. AHAIM3UPOBATh M OCMBICIMBATH TEKCT 3a/laud, nepedopMyIHpoBaTh
yCIIOBUE, U3BIIEKAaTh HEOOX0IMMYI0 HH(POPMAIIUIO, MOJIETUPOBATh YCIOBHUE C IIOMOIIBIO CXEM, PUCYHKOB, PeaJbHBIX MPEIMETOB; CTPOUTDH JIOTUYECKYIO
LCIIOYKY paCCY)I(,Z[GHPlﬁ; KPUTHYCCKU OLICHUBATH HO.Hy‘-IeHHBII\/'I OTBCT, OCYHICCTBJISITb CAMOKOHTPOJIb, MPOBEPAA OTBECT Ha COOTBCTCTBUC YCJIOBUIO.
BbINOMHATE TPUKHUIKY U OLIEHKY B XOJ€ BHIYMCICHUH.

Hecsituunblie Apoon. CiioxkeHNe U BbIMUTAHUE JeCATUYHBIX Apolei

3anuceIBaTh U YUTATh JecsITHUHBIE Apoou. [IpencTaBnsiTs 0ObIKHOBEHHBIE APOOU B BUJE NECATHUYHBIX U JECATUYHBIE B BUAEC OOBIKHOBEHHBIX.
Haxonute necsatuyHble TpUONMKEHHUS OOBIKHOBEHHBIX JpoOel. CpaBHMBATh M YINOPSAJOYMBATH JECATHYHBIC JpoOU. BBIMOTHATH clloKeHHe,
BBIUUTAHUE U OKPYTJICHUE NECATUYHBIX IpoOeii. BRIMOMHITS MPUKUIKY U OLIEHKY B XOJI€ BhIYUCIEHUN. Mcronp30BaTh SKBUBAJIEHTHBIE MTPEICTABICHHUS
IpOOHBIX YHCENT NPU UX CPAaBHEHHH, NMPH BBIUUCICHUIX. BEpHO HCIONB30BaTh B PeUM TEPMUHBL: JECATUYHAS APOOb, Pa3psabl JECATUYHON Apolwu,



pas3ioKeHue ACCATUYHON JpOoOH MO paspsjam, MPUOIIKEHHOE 3HAYCHHE YHCia C HeIOCTaTKOM (C M30BITKOM), OKpYIJIEHHE AECATHYHBIE poOH 110
3aJJaHHOTO paspsnga. ['paMMaTHdeckd BEpHO YHUTAaTh 3alUCH BBIPAKEHUN, COJEp)KAlIUMX JecATHYHble apoOu. Pemiath TEKCTOBbIE 3aaayuu
apu(pMETHYECKUMH CIoco0aMHu. AHAJIM3MPOBATH M OCMBICIMBATH TEKCT 33Ja4yd, mNepedopMyIHpoBaTh YyCIOBHE, H3BIEKATH HEOOXOIUMYIO
nH(pOpPMaLIMIO, MOJEIUPOBATH YCIOBHE C MOMOUIBIO CXEM, PHUCYHKOB, PEabHBIX IPEAMETOB; CTPOUTH JIOTUYECKYIO LIEMOYKY PaCCyXIACHHIA;
KPUTHUYECKH OLIEHUBATh MOJIYYEHHBIN OTBET, OCYILIECTBIATh CAMOKOHTPOJIb, IPOBEPSISE OTBET HA COOTBETCTBUE YCIIOBHUIO.

YMHOKeHHe U TeJieHre JeCATUHYHBIX Ipoldei

BbINONMHATE yMHOMKEHHE U JACTICHUE ACCATUYHBIX IpoOeii. BRIMONHATS MPUKUAKY U OLEHKY B X0/€ BbuucieHui. [IpeacTaBnsaTs 0ObIKHOBEHHBIE
Opobu B BHUAE JECATHUYHBIX C TOMOINBIO JI€JCHHS] YUCIHUTENs] OOBIKHOBEHHOH apoOu Ha e€ 3HaMmeHaresdb. VIcrmonb3oBaTh SKBUBAJICHTHBIC
MpeICTaBICHHs APOOHBIX YHCE MPH WX CPABHEHHH, MU BBHIYHCICHUSX. Pemars 3agauu Ha npoOu (B TOM YHUCIE 3a7a4d U3 PEaTbHOW MPAKTHUKH),
MCIOJIb30BaTh MOHATHUS CPEIHEro apupMETHIECKOro, CpeIHel CKOPOCTU U JIp. IPU penieHuH 3aaad. [IpuBoauTh npruMepbl KOHEUHBIX U OECKOHEUHBIX
MHOYECTB. AHAJIM3UPOBATH U OCMBICIIMBATH TEKCT 3aJauu, nepedopMyIupoBaTh YCIOBUE, M3BJIEKaTh HEOOXOOUMYIO MH(OpPMAIIMIO, MOICITUPOBAThH
YCIIOBHE C TIOMOIIbIO CXEM, PUCYHKOB, PEaJIbHbIX MPEIMETOB; CTPOUTH JIOTUUYECKYIO HEMNOYKY PACcCyX JACHHH; KPUTHUECKH OLICHUBATH MOTYyYEHHBIN
OTBET, OCYILECTBIATH CAMOKOHTPOJIb, IPOBEPSIL OTBET HA COOTBETCTBUE YCIOBHIO. BBINOIHATH NPUKUAKY U OLIEHKY B XOJ€ BBIUYMCIICHUH.

HNHCTPpYMEHTHI 1J151 BBIYMCJIEHU 1 U3MepeHM .

OOBACHATH, YTO TaKoe MpOLEHT. IIpeacTaBnaTh MPOUEHTH B Apo0ax U ApoOu B mporeHTax. OcymecTiusaTs nmouck uHdopmaruu (8 CMU),
coJieprKalleil JaHHbIe, BIpa)KEHHbIE B IPOLIEHTaX, HHTEPIPETUPOBaTh UX. Pemary 3agaun Ha MPOLEHTHl U ApoOU (B TOM YHUCIIE 33aJaul U3 PeaJbHOM
NPAKTUKH, HMCIONB3YsI MPU HEOOXOIUMOCTH KaJbKyJsATOp). [IpOBOANTH HECIOXKHBIE HCCIEIOBAaHMSA, CBSI3aHHBIE CO CBOWCTBAMM JAPOOHBIX YHCEN,
OMHUPAsICh HA YMCJIOBBIE 3KCIEPUMEHTHI (B TOM YHCIIE C HCIOJIb30BAHUEM KaJIbKYJISATOpPA, KOMIBIOTEPA). BBIMONHITL NMPUKUIKY U OLEHKY B XOJE
BbIUKCIICHHUH. Pacro3HaBaTh Ha YepTekax, pUCYHKAX, B OKPYXKAIOMIEM MHPE pa3Hbie BUIBI YIJIIOB, MPUBOAUTH MPUMEPHI aHAJIOTOB 3TUX (QUTYD B
OKpyxaromeM mupe. M3o0paxarh yribl OT pyKd U ¢ TOMOUIbIO YEPTEKHBIX MHCTPYMEHTOB. M300paxkaTh yribl OT pyKH U € MOMOUIbIO YEPTEKHBIX
MHCTPYMEHTOB. M300paxarh yriiel Ha KieTdaTtoi Oymare. MoaenupoBaTh pa3iMyHble BHJBI YIIIOB. BepHO HCIONB30BaTh B PEYM TEPMUHBI: yrod,
CTOpOHA YyIJia, BEpIIMHA yrjia, OWCCEeKTpHca yrjia, TYMOW yroy, MPsSMON Yyroil, OCTPhIA Yrojl, Pa3BepHYTHIA Yroi; YEePTEKHBIA TPEYTrOJbHUK,
TpaHcnopTup. M3MepsaTh ¢ MOMOIBIO HHCTPYMEHTOB M CPaBHUBATh BEJIMYMHBI YII0B. CTPOUTH YIJIbI 3aJJaHHON BETMYHMHBI C IIOMOILBIO TPAHCIOPTHUDA.
W3Bnekars uHpOpMaIHio U3 TaOIUI U JUarpamMmm, BBITIOIHATH BHIYUCICHHS MO TaOJIWYHBIM JaHHBIM, CPABHUBATh BEJIMYMHBI, HAXOJUTh HAUOOJIbIINE U
HAaUMEHBIIINE 3HAYCHUS U Jp. BRIMOTHATE cOOp MHPOpPMAIIMK B HECIOKHBIX CIy4asX, OpraHU30BBIBATH MHGOPMAIUIO B BUAE TAOIUIl I TUarpamm, B
TOM YHUCJIE C TOMOIIbIO KOMIIBIOTEPHBIX MporpaMM. [IpuBoIuTh mpuMepsl HECIOXKHBIX KiIacCU(UKALUN U3 Pa3IMUHbIX 001acTel )KU3HU.

6 kaacc
Jeaumoctb uncesa

Henutenu u kpatHeie uncina. [pusnaku genumoctu. O0mmii nenuTens u ooiee kpatHoe. [Ipusnaku genmumoctu Ha 2, 3,5, 9, 10. [Ipocteie
coCTaBHEBIE ynciia. Pazinoxkenne HaTypaJIbHOTO YK CJIa Ha IMTPOCTBIC MHOXUTCIIN.



CJi0:keHHe M BbIYUTAaHMe IPo0eil ¢ pa3HbIMU 3HAMEHATEISIMU
OcHoBHoe cBoiicTBO npodu. Cokparmienue npobdeii. [IpuBenenue nqpobdeit k 00memy 3HameHaTento. [loHsTHE 0 HaUMEHbIIIeM 00IIIeM 3HaMeHaTesIe
HECKOJIbKUX Jpobeii. CpaBHeHue npodeit. CiioxkeHne U BelYuTaHue Ipo0eit. Pemenue TeKCTOBBIX 3a1ad.

YMHOKeHUe U 1esieHrne 00bIKHOBEHHBIX Apo0ei
YMHOXKEHHUE U JefieHue 0OBIKHOBEHHBIX IpoOel. OCHOBHBIE 3a/1a4M Ha IPOOH.

OTHOMIEHNS ¥ PONIOPUMHA
[Tponopumu. OcHOBHOE CBOMCTBO Ipornopuuu. Pemenne 3aaay ¢ momolinkio nmponopuuu. [loHsTre o nmpsiMoii 1 00paTHON IPOMOPLHUOHATHLHOCTH
BEJWYMWH. 3a1a4 Ha miponopuun. Macmtad. @opmysibl ITHHBI OKPYKHOCTH | 1utomiaau kpyra. lap.

[MonoxuTe/bHBIE M OTPULIATEIbHBIE YN CJIA
[TonoxxuTenpHbIEe U OTpULIATENbHBIEC YKcia. [IpoTuBONONOKHEBIE Yrciaa. Momysp yucia u ero reoMeTpudeckuil cmpici. CpaBHeHue yuced. [{ensie
yrcia M3o0pakeHue yrcen Ha KOOpAWHATHOH npsiMoii. KoopArHAThI TOUKH.

Cii0:keHre U BBIYUTAHHE MOJ0KUTEIBHBIX M OTPULATEIbHBIX YHCe
CnoxxeHue ¥ BbIYUTAHUE MTOJIOKUTEIBHBIX U OTPULIATEIbHBIX YUCEN.

YMHOKeHue U 1eJIeHH e TO0JI0KUTEIbHbIX M OTPULATEIbHBIX YHCe
YMHOKEHUE U JIeJICHHUE MTOJIOKUTEIBHBIX B OTPUIIATENBbHBIX yKcel. [loHaTre o panuoHanbHOM uncie. JlecsaTuanoe npudiInkeHne 0OBIKHOBEHHOM
npobu. [IpumeHenne 3aKk0HOB apu(PMETHIECKUX TEUCTBUH IS palliOHAIU3AI[UN BEIYUCIICHUM.

Pemienue ypaBHeHuUil
[Ipocreitmme npeodpa3oBaHus BEIPAKEHUN: paCKPBITHE CKOOOK, IPUBEICHHE MOIOOHBIX cllaraeMbIX. Pemenne muHelHbIX ypaBHeHUH. [Ipumepsl
pelIeHust TEKCTOBBIX 3a/1a4 C MOMOIIbIO JIMHEHHBIX YPaBHEHUH.

KoopauHaTthsl Ha JIOCKOCTH
[TocTpoenue nepneHauKyIIspa K OpsIMOM U MapaIeNbHbBIX MPSAMBIX C IOMOMIBIO YEPTEKHOI'O TPEYToJIbHUKA U NUHEHKU. [IpsiMoyronbHas cuctema
KOOpJMHAT Ha IUIOCKOCTH, abciycca U opAauHaTa Touku. [Ipumeps! rpadukoB, guarpamm.

2. Conep:xanme y4eOHOI0 nmpeaMeTa ¢ ykazanueM (popM OpraHu3anuu y4eOHbIX 3aHATHI,
OCHOBHBIX BH/IOB YU4eOHOH JesTeIbHOCTH

Ha3Banmne pa3nena (Tembl) Kox-Bo OcHoBHOe coaepikaHue OcHOBHBIE  BHABI  [1eSITEIbHOCTH
JacoB 00y4arouuxcs
S kanace
IToBTOpeHne kKypca MmaTteMaTHKH 4 KJjIacca 3 ITopsimox BBIITOJIHCHU S nerictBuii. | HaxoauTh 3HaU€HNS YHUCIIOBBIX BHIPAKEHUH,
Perienrne TeKCTOBBIX 3aJa4 CO6J'IIOZ[a$I HOCJICAOBATCIIBHOCTD




BBIIIOJIHEHUS ICUCTBUIA.

HartypaabHble ynciIa U IKAJIbI

16

Ob6o3HaueHue HaTypaJIbHbBIX YuCel.
OTtpe3ok, miMHa OTpe3Ka. TpeyrojabHUK.
[lmockocth, mnpsimasg, nayd. Ikanel wu
KOOpJIUHATHL. MeHbIIIe WK OOJIbIIIe.

Haxomute nnmuny orpeska. O603HAYaThH
HaTypaJIbHBIe yucjia Ha KOOpI[I/IHaTHOM
nyde. 3HaTh TIOHATHUS IUIOCKOCTb,
npsmas, JIy4.

Cj0oxxeHue ¥ BbIYUTAHUE HATYpPaJbHBIX YHCEJI.

22

CrnoxeHue HaTypaJbHBIX YHCEN M €ro
CBOMCTBA. Boruntanue.  Pemenue
TEKCTOBBIX 3a/1a4. YncnoBele U OyKBEHHbIE
BBIpA)KCHMS. DyKBEHHas 3amuChb CBOWCTB
CJIO)KCHHMSI M BBIUNTAHUS. YpaBHEHHE.

BeITONMHATE  CIIOKEHHE MW BBIUMTAHUE
HaTypalibHBIX YHUCEN, NpPUMEHS HX
OCHOBHBIC CBOMCTBA. Pemniath TEKCTOBEIE
3amauu. PemaTte ypaBHEHUS.

YMHOKeHHE U JeJIeHUe HaTypaJbHbIX YHUCEJI.

27

YMHOXEHUE HATYpaJIbHBIX YHUCEI U €ro
cBoiicTBa. Jlenenue. JleneHue ¢ OCTaTKOM.
VYmpoiueHnue BBIPAKCHUI. ITopsimox
BBEIIOJIHEHUST aedcTBUM. CTeneHs 4ucia.
KBanpar u ky6 uymcna.

BpINONHATE  yMHOXEHHE W JCIICHUE
HAaTypaJbHBIX YHCEJ, TMPUMEHSA UX
CBOMCTBA. BBINONHATL  J€NCHUE C
OCTaTKOM.  YTpoIIaTh  BBIPAXKEHHUS.
BepHo ucnonp30BaTh B peud TEPMHUHBI:
MPOU3BEJICHUE, MHOXKUTENIb, YaCTHOE,
JIeTuMoe,  JeIuTeNnb, OCHOBaHHE WU
MOKa3aTelb CTEMEeHHW, KBaApaT U Kyo
yHciia

Ilnomanu u 00LEMBI.

11

®opwmynsl. [Inomans. @opmyna miomau
NpsMOYTOJIbHUKA. EMWHULBI  M3MEpeHus
TIonIaaeH. [IpsmoyronbHbIH
napaiesienumne]I. OOBembl. Ob6Bvem
MPSIMOYTOJIBHOTO NTapajuieienunena.

MoaenupoBathb HECJIOKHEIE
3aBUCUMOCTH C IOMOIIBIO  (OpMYT;
BBITIOJIHATE BBIYHCICHUS 1O (OpMyIaMm.
Bbluucnare  1iomaaM  KBaapartos,
NPSIMOYTOJIBHUKOB M TPEYTOJILHUKOB (B
NPOCTEUIINX  CIydasX),  HCIOIb3Ys
dopMynsl  mIOmAAM  KBajgparta  H
NpsMOYrOJbHUKA.  BbIpaxkaTb  OJHH
eIMHMIBI WM3MEPEHHs IUIOMIau uepe3
apyrue. Bpraucnate o0bEMBI KyOa H
PSIMOYTOJIBHOTO napasuleNnenurnesa,
ucrnoib3ys ¢Gopmyiasl o0béMa Kyba H
IPSMOYTOJIBHOTO apauIeIeIHUIea.




OObIKHOBEHHBIE IPOOH.
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OKpy>KHOCTb u KpYT. Jomnu.
OOBIKHOBEHHBIE npobu. CpaBHeHHE
npob6eii. IlpaBuibHBIE W HEMpaBUIIbHBIC
npobu. CriokeHre U BBIYMTAHHUE APOOCH C
OJIMHAKOBBIMH 3HAMEHATeNsIMU. JleneHue u
npobu. Cmemannbie yucia. CroxeHue u
BBIYUTAHUE CMEIIAHHBIX YHUCE.

PacnosnaBats Ha  PHUCYHKaXx, B
OKPYKAaIOIIEM MHpPE TE€OMETPUYECKUE
¢burypsl, umerome GopMy OKpYKHOCTH,
Kpyra.  BbIIONHATE  clOKeHHE U
BBIUUTAHUE OOBIKHOBEHHBIX JIPOOEH ¢
OJIMHAKOBBIMH 3HAMEHATEJSIMU.
Boinonnsate npeoOpa3oBaHue
HENpaBWJIbHOM JIpoOM B CMEIIaHHOE
YUCIO W CMEIIAHHOIO0  4YHuCia B
HenmpaBWIbHYIO Jpo0b. lcnonb3zoBaTh
CBOMCTBO JI€JIEHUS CYMMBbI Ha YUCJIO JJIs
palMOHAIM3alMM BhIYMCICHUH. Pemath
TEKCTOBBIC 3aMaud apuPMETHUYECKUMU
criocobamu.

Hecsatuunbie apodu. CiokeHHe W BbIYMTAHHE
AeCATHYHBIX Apodei

13

JlecsTuuHasi 3amuch  JAPOOHBIX YHUCEIL.
CpaBHeHne NECATHYHEIX TpoOei.
CnoxxeHue W BBIUUTAHUE JCCATHUYHBIX
npobeit. [TpubnkéHHbIE 3HAaYECHUS YUCeT.
OxpyrieHue yuces.

[IpencraBisTh OOBIKHOBEHHBIC ApOOU B
BUJIC JICCATUYHBIX U JICCTHYHBIC B BHJIE
OOBIKHOBEHHBIX. HaXxomuTh NeCATHUYHBIC
MPUOIMKEHUsSI OOBIKHOBEHHBIX JIPOOCH.

CpaBHHBaTh Hu YIOpsI0YUBATh
JIECATUYHBIE poowu. BrimoassaTs
CJIOKE€HUE, BBIYMTAHUE U OKPYIJICHUE
NECATHYHEIX TpoOei. BrImmonHaTe

MPUKUIIKY u OLICHKY B xoze
BBEIYHCIICHUH.

YMHoKeHHe U JIeJIeHne 1eCATHYHbIX Apodeii

26

YMHOXEHUE JEeCATUYHBIX Jpo0eil  Ha
HaTypajibHbIE qHCIAa. Henenue
JECSITHYHBIX Jpo0eil Ha HaTypalbHbBIE
yucia. YMHOXKEHHE JIECATHYHBIX JIPOOeH.
Jlenenue Ha necaTHUHYyIO IpoOb. CpenHee
apupMeTHIECKOE.

BreimomHATE YMHOXCHUC U  JOCJICHHUC

TNECATHYHEIX poOei. BrImonHATE
NPUKUIKY U OLIECHKY B XoJie
BBEIYHCIICHUH. [IpencraBnsath

OOBIKHOBEHHEBIE npobu B BUJE
JECATHYHBIX C IIOMOIILIO  JIEJICHMS
YUCIUTENST OOBIKHOBEHHOU apo0Ou Ha e€
3HAMEHATEb.

NHCTPpYMEHTHI 1J151 BBIYUCJIEHUI M U3MEpPEeHMId.

17

Muxkpokanbkyssitop.  [Iponentsl.  Yro.

OOBSICHATh, YTO TaKO€  MPOIICHT.




IIpsiMo#t 1 pa3BepHYTHIN yroi. YepTéxHbIN
TPEYrOJIbHUK. H3mepenue YTJIOB.
Tpancnoptup. Kpyrosele quarpamMmesl.

[IpencraBnsTh HPOLEHTHI B ApoOSX H
npobu B mpoueHTax. Pacrmo3HaBaTh Ha
YepTekKax, PUCYHKAX, B OKpPYXKaIOLIEM
MHUpE pa3Hble BUJbI YIJIOB, MPUBOJIUTH
OpUMEphl  aHAJOrOB JTHX (GUryp B
OKpyxaromeM mupe. M300paxars yrisl
OT pPYKHM ¥ C IIOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB. M3MepsaTh ¢ momMoribio
HHCTPYMCHTOB U CPAaBHUBATHh BCIIMYUHBI
yrioB.  CTpouth  yriibl  3aJaHHOU
BEJIMYUHBI C IIOMOIIBIO0 TPAHCIIOPTHPA.

Mpuo:xecTBa

IToustue MHOXxecTBa. OOmas d4acrts
MHOXCCTB. O6’bC,Z[I/IHGHI/Ie MHOXECTB.

NmMers nmpencraBieHuEe O  IOHATHH
MHOXXECTBa, OOIast 4YacTb MHOKECTB.
VYMeTh 00BbEIUHATEL MHOXKECTBA.

IToBTOpEHHE Kypca MaTeMaTHKH S KJacca

Harypanbuble  uucma.  [elctBusa ¢
HaTypaJIbHbBIMU qucJiaMu.
CucremaTtuzanus ¥ MOACYET HUMEIOIIUXCS
JaHHBIX B HJaCTOTHBIX TaGJII/II_[aX.
VYpaBuenue. JpoGu. IlocTpoenue yrios.
Tpaucnoptup

O6o3HayaTh HaTypaJbHBIC YHCJIa Ha
KOOpAMHATHOM J1yde. M300pakaTh yIiibl
OT PYKH M C TIOMOIIBIO YEPTEKHBIX
MHCTPpYMEHTOB. M3MepsaTh ¢ MOMOLIBIO
I/IHCTPYMCHTOB n CpaBHI/IBaTB BCIIMNYNHBI
yrioB.  CTpouth  yriibl  3aJaHHOU
BEJIMYMHBl C IIOMOILIBIO TPAHCHOPTHUPA.
CrnokeHHME © BBIYMTAHUE JpoOEH ¢
OJWMHAKOBBIMH 3HAMCHATCIIAIMU. I[GJIGHI/IG
u npobu. Cmemanubie yncia. CiaoxxeHue
1 BBIYUTAHUC CMCIIAHHBIX YHUCCII.

6 Kkacc
IToBTOpEHHe 3a Kypc S KiIacca Apudmernueckue NEeNCTBUA ¢ | BemonnsaTe npeoOpazoBaHue
HaTypaJdbHBIMH uyuciaMi. OOBIKHOBCHHBIC | HENIPABUIBHOM JpoOW B CMEIIaHHOE
Tpoowu. JlecaTuanbIe IpoOH. | YUCIIO W  CMEIIAHHOTO  4YHWCia B

KoMmbOuHaropHble 3a1auu.

HEMpaBWIbHYIO Jpo0b. Mcmons3oBaTh
CBOWMCTBO JICJICHHUS CYMMBI Ha YHUCIIO JUIS
paI_[I/IOHaJ'II/BaI_II/II/I BBIHHCHGHHﬁ.
[IpeacraBnsTh OOBIKHOBEHHBIC JPOOH B




BUJIC JICCATUYHBIX U JICCATUYHBIC B BHUJE
OOBIKHOBEHHBIX. HaxoanTh necsTndHbIe
npuOIMKEeHUss OOBIKHOBEHHBIX JPOOEH.

CpaBHuBarb u YIOPSII0YUBATh
NECSITUUHBIE apo0wu. BoinonHaATh
CIIO)KCHHME, BBIYUTAHUE W OKPYIJICHUE

JECATUYHBIX APOOEH.

Jeaumoctsb unce 20 Jenurenu n kpatHele yncna. [lpuznaku ®opMUpOBaATh ONMPEACICHUS TETUTEN U
nenuMoctr. OOImuid AenmuTeNnb u obIiee KpaTHOTO, TMPOCTOTO U  COCTABHOIO
kpatHoe. [Ipu3naku nenmumoctu Ha 2, 3,5, | yucia, CBOMCTBA n MIPU3HAKHU
9, 10. IlpocTble 1 coCcTaBHBIE YHCIA. NENMMOCTH. J{0Ka3bIBaTh U ONPOBEPraTh
Pa3noxxeHre HaTYpajlbHOTO YKCIa Ha C MTOMOMUIBIO KOHTPIIPUMEPOB
MIPOCTHIC MHOKUTEIH. YTBEPXKACHUS O JEIUMOCTH  YHUCEJ.

BepHo ucnonb3oBaTh B peud TEPMHHBI:
JeNUTENb, KpaTHOE, HAMOOIBIIHIA 00N
JIeNnTeNb, HaMMEHbIIIee 001ee KpaTHoe,
IIPOCTOE€  YUCJIO, COCTABHOE YUCIIO,
YeTHOE  YHUCJIO, HEYETHOE  YHUCIIO,
B3aMMHO IMPOCTBIE YHWCIA, Pa3I0KEHHE
qyclia Ha MPOCThle MHOXKUTENU. Pemath
TEKCTOBBIC 3aMaud apuPMEeTHUECKUMU
crocobamu.

CnoxeHue W BbIYMTAHHMe ApoOel ¢ pasHbIMHU | 22 OcHoBHOe cBoiicTBO npobu. CokpamieHue | PopMynupoBaTh OCHOBHOE CBOWMCTBO

3HAMeHaTeJIAMH npob6eii. IlpuBenenue apoGeit k oOmiemMy | OOBIKHOBEHHON Ipobwu, npaBuia
3HaMeHarenro. [loHATHE O HaMMEHbBIIEM | CPABHEHHS, CIIOKCHHS ¥ BBIYUTAHUS
o0IeM 3HaMeHaTelle HeCKOJIbKHX APOoOeil. | OOBIKHOBEHHBIX TIpo0ei.
CpaBuenune  gpobeii.  Cnoxenue  u | [IpeoOpa3oBbIBaTh OOBIKHOBEHHBIE
BblUMTaHue JapoOeii. PemieHne TEKCTOBBIX | ApoOH, CpaBHUBATH U YHOPSAOUYMBATH
3a/1ay. uX. BBITONHATE CIOXEHWE U BHIYMTAHUE

OOBIKHOBEHHBIX JpOOCH M CMEIIaHHBIX
grcen. PemaTe TEKCTOBBIE — 3aJa4yu
apru(pMETHIECKUMH CTIOCOOaMHU.

YMHOXKeHUE U JejieHrne 00bIKHOBEHHbIX Jpo0ei 32 YMHOKEHUE U 1efieHre 00bIKHOBEHHBIX DopMyJIUPOBATH MPABHIIA YMHOKEHUS U




npo0Geii. OCHOBHBIE 3a7]auu Ha APOOH.

neneHust ~ OOBIKHOBEHHBIX  JpoOei.
BeImonHATE  yMHOXKEHHE U JIeJIeHUe
OOBIKHOBEHHBIX JpO0ei M CMeIaHHBIX
yucen. Haxomuts npoOb OT umcna u
YHUCIO MO ero Japobu. ['pammarnyecku
BEPHO YUTATh 3aIUCH TIPOU3BEACHUN H
YaCTHBIX ~ OOBIKHOBEHHBIX  JpoOei.
Pemrate TEKCTOBLIE 3a7a4u
apu(pMETHYECKUMH CIOCO0aMH.

OTHOIEHNS U IPONIOPIUU
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[Tponopiuu. OCHOBHOE CBOWCTBO
nponopuuu. Pemenue 3agad ¢ NoMoOILbIO
nponopimu. [louarue o npsamoit u
00paTHOM MPONOPIIMOHATHHOCTH BEIHYUH.
3amaun Ha iponopiuy. Macirao.
@opMyIIbl JJIMHBI OKPYKHOCTHU U IUIOLIALN
kpyra. [lap.

BepHo ncnons30BaTh B peud TEPMHHBI:
OTHOILIEHUE YUCEJI, OTHOILICHUE BEJIMYMH,
B3aUMHO oOpatHble OTHOLLICHUS,
MPONOPIUS, OCHOBHOE CBOMCTBO BEPHOM
MIPONOPLUH, IPSIMO MPONOPLUHUOHAIbHBIE
BEJIMYUHBI, 00pPaTHO MPOMOPIIMOHATHHBIC
BEJINYUHBI, MacIirao, JUTMHA
OKPY>KHOCTH, IUIOIIa/Jb Kpyra, map u
chepa, UX LEHTP, paAUyC U JAUAMETP.
Hcnonb30BaTh MOHATHUS OTHOILICHUS U
MpONOpLUMU  MNPHU  PEIIEHUH  3a7ad.
[IpuBoaUTH TNpPUMEPHI UCIHOJIB30BAHUSA
OTHOIIIEHUH B mpakTuke. Mcnonb3oBarh
MOHATHE  MacmTad TMpu  PElIeHUuU
MIPAKTUYECKUX 3a/1a4. BpuCIATh JuHy
OKPY’KHOCTM M  IUIOWIAAb  Kpyra,
UCIOJNIb3YSl 3HAHUA O MPUOTHIKEHHBIX
3HaUYeHMUSIX 4Yucen. PemaTte 3agaun Ha
MPOLEHTHl U  JApoOU  COCTaBIIEHUEM
MIPOTOPIUH.

Ilos0:xuTEIBbHDBIE H OTPpHHATECJIBbHBIC YUCIA
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[TonoxurenpHble U OTPULIATEIBHBIEC YUCIA.
[IpoTuBonosioxkHbie ynciaa. Moayip yncina
Y €r0 TeOMETpUYECKU cMbIci. CpaBHEHUE
yucen. Llensie uncna M3o6paxxenue uncen

BepHo ucnonb3oBaTh B peud TEPMHHBI:
KOOp/AMHATHAs TMpsiMas, KOOpAMHATa
TOYKM Ha MPSMOH, MOJIOXKUTEIbHOE
4HCJIO, OTPHULIATENBHOE 4HCIIO,




Ha KOOpAMHATHOM npsiMoil. Koopaunats!
TOYKH.

MIPOTUBOIOJIOKHBIEC YHUCIIA, 1IEJI0e YUCIIO,
Moaynb uyucna. IlpuBoguth npuMepsl
WCIIONBb30BaHUSI B OKPYXKAIOIIEM MUPE
MOJIOKUTEIIBHBIX U OTPHUIATENbHBIX

qHcen (Temneparypa, BBIUTPBIIL-
IPOWTPHILI, BBIIIE-HIDKE YPOBHS MOpPS H
T.II.) N3ob6paxkath TOYKaMH

KOOPJIMHATHOW MPSMOM TMOJO0KUTEIbHbIE
1 OTPULATCIIBHBIC pallMOHAJIBHBIC YU CJIA.
XapakTepru3oBaTb MHOMKECTBO  LIEJIBIX
qucell. CpaBHI/IBaTB IIOJIOKUTECIIBHBIC N
OTpHUIaTeNIbHBIE YHCIIA.

CinoxkeHne ¥ BbIYHTAHHE MOJIOXKHTEJIbLHBIX H

OTPHHATECJIbHBIX YHUCEJI
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CrnoskeHne ¥ BEIYUTAHHUE MMOJIOKUTEIBHBIX
" OTPHULIATCIbHBIX YHUCCII.

@opMynHMpoBaTh IpPaBUIIA CIIOXKEHUS H

BbIUYHMTaHUA ITOJIOKHUTCIIBHBIX n
OTpULATCIIbHBIX YHUCCII. BreimonaaTs
CJIOKCHUEC n BBIYHMTAaHHUEC

MIOJIOKUTEIBHBIX U OTPULATENBHBIX
gucen. COCTaBIATh yYpPaBHEHHUS IO
ycinoBusaM 3ajnad. Pemars mpocrenmme
YPaBHEHHsS Ha OCHOBE 3aBUCUMOCTEH
MEXy KOMIOHEHTaMU apH(PMETHIECKUX
nerictBuid. HaxoauTe miMHY OTpe3ka Ha
KOOPAMHATHOU IPsIMOiA, 3Has
KOOpPJAMHATBI KOHIIOB 9TOr0 OTpPE3Ka.

YMHO:XeHHe U JejieHue
OTPHIATEIBHBIX YU CEJ

MOJOKUTECJIbHBIX H

12

VYMHOKEHUE U ICICHHUC TOJI0KUTEIBHEIX U
orpunarenbHbIX yucen. [lonsarue o
palMOHAIIBHOM YHCIIe. JlecsaTuuHoe
MPUOTMKEHNE OOBIKHOBEHHOM POOH.
[TpumeHeHne 3aKOHOB apu(PMETUIECKUX
NEUCTBUM JJIs1 pallMOHAIM3aluu
BBIUMCJICHHUH.

@opMynHMpoOBaTh MPABWIA YMHOXKECHUS U
JeNeHus MOJIOKUTETBHBIX u
OTPpULATCIIbHBIX YUCCII. BrimoaaaTte
YMHOKEHUE U JeJICHUE MOJIO0KUTEIbHbBIX
U OTpHULATCIbHBIX YHCCIL. Brruncnsats
YHUCIJIOBOE 3HAYECHUE JIPOOHOTO
BbIpakeHUs. COCTaBIATh YpaBHEHUS IO
yciaoBUsIM 3amad. Pemate mnpocteiiive
YPAaBHEHUsT Ha OCHOBE 3aBHUCHUMOCTEM




MEXITy KOMIIOHEHTaMU apu(PMETHISCKIX
NeWcTBUM. Pematrs, TEKCTOBBIE 3aIadud
apu(METHYECKUMH CIOCO0aMH.

Pemenune ypaBHeHnuii
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[Ipocreitmme npeodbpazoBaHus
BBIPQ)KEHUI: paCKPBITHE CKOOOK,
IPUBEJCHUE TIOJJOOHBIX CIIaraeMbIX.
PelieHne TMHENHBIX ypaBHEHUMN.
IIpumepsl peleHns TEKCTOBBIX 3a1a4 ¢
IIOMOILBIO JIMHEMHBIX YPaBHEHUM.

BepHo ucnonb3oBaTh B peud TEPMHHBI:
KO3(QQHUIHUEHT,  pPACKpBITHE  CKOOOK,
MofoOHbIE  cllaraeMble,  IpHUBEICHUE
MOT00HBIX ClIaraeMbIX, KOPCHb
ypaBHEHHUs,  JIMHEITHOE  ypaBHEHHE.
['pamMmMmaTH4ecKu BEpHO YWUTATh 3aMUCH
YpaBHEHU. PackpriBath CKOOKH,
VOpOIIATh  BBIPAXKEHUS,  BBIYUCIATH
kod(puimeHT  BbIpakeHHs.  Pemarth
YpaBHEHHSI YMHOKCHUEM WIIU JIEIICHUEM
o0eux ero yacreid Ha OJHO U TO K€ HE
paBHOE HYJIIO YHCIO MyTEM IepeHoca
CJIaraeMoro M3 OJHOW 4acTu ypaBHEHHS
B Jpyryioo. Pemars TeKCTOBBIE 3a1a4u C
TMOMOUIBIO YPABHEHHUI.

Koopannarsl Ha nmjiockocTu
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IlocTpoeHue nepneHuKyspa K IpsiMon u
MapajuIeIbHbIX MPSMBIX C TOMOIIBIO
YEepTEKHOTO TPEYTOJIbHUKA U JIMHEHKH.
[IpssMoyronbHas cucteMa KOOpIAUHAT HA
IUIOCKOCTH, abcuucca U OpAMHATA TOUKH.
[Tpumeps! rpadukoB, Tuarpamm.

BepHo ucnonb3oBaTh B peyd TEPMHHBI:
NepIEeHINKYIISPHBIC npsIMBbIE,
napajieNibHble TpsIMble, KOOpPJMHATHAs
IUIOCKOCTB, OCh a0cCIUCC, OCh OpPAMHAT,
cronbyaras auarpamma, rpaduk.
OOBSICHATh Kakue TpsIMbIC HAa3bIBAIOT
NEPIEHAUKYISIPHBIMH M Kakue  —
napajulebHbIME, (opMynmupoBaTh UX
cBoiicTBa. CTpOHUTH MEPHEHIUKYIISIPHBIC
U TapajulelbHBIE TPSAMBIE C TOMOIIBIO
YEepPTEeKHBIX UHCTPYMEHTOB. CTpOUTH Ha
KOOPAMHATHON IUIOCKOCTH TOYKH H
¢burypsl moO 3aJaHHBIM KOOpAMHATAM:
OIIPEAESATh KOOPIUHATH TO4YEK. YnTaTh
rpaduKd  TPOCTEHIIMX 3aBHCHMOCTEH.




Pemate TEKCTOBBIC 3a71aun
apru(METHIECKUMH CTIOCOOaMHU.

IloBTOpPEHME

13

Jenurenu u kpatHele. [Ipusnaku
NeIMMOCTH yucell. Apudmernyeckue
JEUCTBUS ¢ OOBIKHOBEHHBIMHU JPOOSIMHL.
OTHOLIEHHS ¥ TPOTOPLIHH.

®opMUpOBaThH OIpPENEICHUS ACTUTENS U
KpaTHOTO, TMPOCTOT0 M  COCTaBHOTO
4yucia, CBOMCTBA u [IpU3HAKU
JEIMMOCTH. Knaccudunuposats
HaTypaJbHbIE  4Yuciaa  (YETHBIE |
HEYETHBIE, [0 OCTaTKaM OT JIEIMUTENS Ha
3 U T.IL.). [TpeoGpa3oBbIBaTH
OOBIKHOBEHHBIC JpOOHW, CpaBHUBATH W
YIIOPSIIOYUBATh uX. BeimonHaATh
CJIO)KEHHE U BBIYMTAaHHE OOBIKHOBEHHBIX
Ipo0eii ¥ CMEIIaHHBIX YHCETT.
dopmyaupoBaTh MpaBUia CIOXKEHUS U
BBIYUTAHUS MOJIOKUTEITHHBIX "
OTPULATENIbHBIX  YHCEN.  BBINONTHATH
CIIO’KEHHE " BBIUMTAHUE
MOJIOKUTEIBHBIX U OTPHUIATENbHBIX
qHCe. dopmynupoBaTh paBuIIa
YMHOKEHUS U JAETECHUS MOJIO0KUTEIbHbBIX
U OTPHUIATENBHBIX 4YHUCENl. BBIIOTHATH
YMHOKEHUE U JeJICHUE MOJIO0KUTEIbHbBIX
U OTPUILIATENbHBIX YHCEN. BBIHCIATH
YHUCJIOBOE 3HAYECHUE JIPOOHOTO
BEIPKEHUSI.

3. TeMmaTu4eckoe NJIAHMPOBAHME C YKAa3aHUEM KOJMYECTBA YaCOB,
OTBOJMMBIX HA OCBOEHHE KAKI0i TeMbI ¢ y4eTOM padoyeil NporpaMmal

MareMmaTuKa, 5 Kjaace

Ne i/

Tema

«IIIKOJIbHBIN YPOK»

MoayJib BOCIMTATEIbHOI MPOrpamMMbl KouanyecTBo KonTposabHbie

4acoB padoThI




1 IloBTOpEeHHE Kypca MaTeMaTHKH 4 KJiacca 130 et co qus poxnenus .M. 3 1
Bunorpagosa. BcemupHbIii 1eHb
MaTeMaTHKA.
2 HartypanbHble YHC/Ia U IIKAJIbI 165 aer co qus poxnenus U.N. 16 1
Auekcanaposa. [Ipeamernsble
OJIMMITHA/IBI
3 CJ10:xeHNe ¥ BbIYMTAHNE HATYPAJbHBIX YK CeJl. JleHb poCCHIICKOro CTy/IeHYecTBa 22 2
4 YMHOKeHHe U 1e/IeHHe HATYPAJIbHbIX YHCeI. JleHb pOCCHIICKOI HAYKH 27 2
5 IInomanu u 00LeMBI. Heneass matemaTuku. /JleHn 11 1
KOCMOHABTHKH. ['arapuHckuii ypok
« Kocmoc - 310 MBI»
6 OO0bIKHOBEHHBIE TPO0OH. Me:xayHapoaHbIi 1eHb 00pBLOBI 32 23 2
npaBa HHBAJH/0B
7 Hdecaruunbie apoou. Cooxenune u  BbluuTaHue | Hemenss maremaruku. /lens 13 1
JeCATHYHBIX Apodei KOCMOHABTHUKH. ["arapuHckuii ypok
« KocMmoc - 310 MBI»
8 YMHOKeHHe U TeJieHre JeCATUHYHbIX Tpodei 125 ner co qusa poxaenus B.JL. 26 2
I'onyaposa. BceMupHblii 1eHb
MaTeMaTHKa.
9 HNHCTpYyMEHTHI I BBIYUCIEHHN M U3MEPEeHH . 165 ner co nus poxaenus U.H. 17 2
Aunexcanaposa. [IpenmerHnbie
OJTUMITUA/TBI
10 MHoxkecTBa JleHb pOCCHIICKOI HAYKH 4 -
11 IloBTOpEHNE Kypca MaTeMaTHKHU S Kjacca MesKa1yHaApOIHbII 1eHb CeMbH 8 1
Hroro 170 15
MaremaTuka, 6 KJjaacc
1 IloBTOpEHHe 3a Kypc S KiIacca 130 aer co aus poxnenus U.M. 4 -
Bunorpagosa. BceMupHbIii 1eHb
marematuka. [Ipexmernbie
OJIMMITHA/ABI.
2 Jdenumocts uncesa 165 ser co qus poxnenus U.NU. 20 1
AJleKCaHIpoBa.
3 CaoxeHue ¥ BbIYMTAHHMe Japoleili ¢ pa3HbIMH | /leHb POCCHIICKOIO CTyI¢HYeCTBA 22 2




3HAMCHaATEJIAMHU

4 YMHOKeHHe U JeJieHrne 00bIKHOBEHHBIX Apo0ei JleHb poccHiickoil HAyKu 32 3
5 OTHOmIEHNSI ¥ IPONIOPUMHA 165 aer co qus poxnenus U.N. 19 2
Anexkcanaposa.
6 ITon10:kUTEIBHBIC M OTPHLATEIbHBIC YHCJIA MexayHapOAHBIi 1eHb CEMbU 13 1
7 CiloskeHMe W BbIYHTAHHE  TOJIOXKUTEJIbHBIX ¥ | MexayHApoOaHbIi 1eHb 00pbObI 32 11 1
OTPHLATEIbHBIX YK Ce NnpaBa HHBAJIH/I0B
8 YMHo:xenune ) | aeJeHue M0JI0KUTEILHBIX u | BceMupHblii JeHb MaTeMaTHKA. 12 1
OTPHLATEIbHBIX YK Ce
9 Pemenne ypaBHeHui Heneas maremaTuku. /leHb 15 2
KOCMOHABTHKH. ['arapuHckuii ypok
« Koemoc - 310 MbD»
10 Koopaunatsl Ha mJI0CKOCTH Jenb poccuiickoit Hayku. Henens 13 1
MAaTEeMATHKH.
11 IloBTOpEHME MesKa1yHapOIHbIH 1eHb CEMbH. 13 1
Hroro 170 15




