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MNOACHUTEJIBHAS 3AIINCKA
OBHIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJMETA «MATEMATUKA»

AnanTtupoBaHHas padouas nporpaMma 1o MaTeMaTHKe Ha ypOBHE OCHOBHOT'O 0011ero o0pa3oBaHusi COCTaBlieHa HA OCHOBE (pe/iepalibHOTO TOCYIapCTBEHHOTIO
00pa30BaTeNBLHOTO CTaHAApTa OCHOBHOTO 00IIero oopaszoBanus (mpuka3 MuHucTepcTBa 00pasoBanus u Hayku Poccuiickoit denepanuu ot 31.05.2021 Ne 287
«O0 ytBepxaeHuu (heaepaabHOro rocyJapCTBEHHOT0 00pa30BaTeIbHOrO CTaHAapTa OCHOBHOTO OOIIEro 0O0pa3oBaHus»), MPUMEPHON paboyeil mporpaMMmsl 1Mo
matemaruke; AOOIT OO0 mist obyuatomuxcst ¢ 3I1P u yuebnoro miana 'bOY COILL Ne 2 r. Cei3paHu.

Ob6yuaromuiics ¢ 3I1P momydaer oOpa3zoBaHue, MOTHOCTHIO COOTBETCTBYIOIIEE 10 UTOTOBBIM JOCTUKEHHSIM K MOMEHTY 3aBEpIICHHsI 00yueHUs: 00pa30BaHUIO
00yyJaromuxcs, He UMEIOMIUX OIPaHMYCHHUNA IO BO3MOXHOCTSIM 3/I0POBbsI, B T€ XKe CPOKU o0yueHus (5 - 9 Kiacchl).

[Ipu opranuzanuu yueOHOro mporecca Heo0X0IMMO YUUTHIBATh creruduieckre oopazoBarenbHble NoTpeOHocTH 00yyaromuxcs ¢ 3I1P:

e OopraHu3anus nporecca o0ydeHHUs ¢ y4eTOM CHelUpUKA YCBOCHUS 3HAHWM, YMEHUHN U HaBBIKOB oOydatomumucs ¢ 3[1P ¢ yuerom temmna y4eOHOM pabOThI
("momaroBoM» MpeabsIBICHUN MaTepHala, JO3UPOBAHHON IMOMOIIM B3POCIIOro, UCIIOIb30BaHUU CIEIIMATbHBIX METO/I0OB, IPUEMOB U CPEJICTB, CIIOCOOCTBYIOIINUX KaK
o01IeMy pa3BUTHIO 00YYAIOLIETOCs, TAK U KOMIICHCAIIMH WHAWBUIYATBHBIX HEIOCTATKOB Pa3BUTHS);

® y4eT AaKTyaJbHBIX W TIOTCHIHAIBHBIX IT03HABATEIBHBIX BO3MOXKHOCTEH, OOecledeHne HHIMBUAYaTbHOTO TeMIla OOyYeHUS M TPOJIBWKCHHUS B
0o0pa3oBaTenbHOM MPOCTPAHCTBE sl pa3HbIX Kateropuit o0yuatoniuxcs ¢ 311P;

® TIOCTOSIHHBIN (TIOIIAroBbI) MOHUTOPUHT PE3YJIbTaTHBHOCTH O00pa30BaHUS U CHOPMHUPOBAHHOCTU COIHAIBLHONW KOMITETCHIIMU OOYYaIOUIMXCS, YPOBHS U
JUHAMHUKHU TICUXO(PU3NYECKOTO Pa3BUTHUS;

® IOCTOSIHHOE CTUMYJIMPOBAHKE [MO3HABATEIHHON aKTUBHOCTH, OOy KIEHHE UHTEpeca K cede, OKpYIKaroieMy IpeIMETHOMY U COLUAIBHOMY MHUPY;

® [TOCTOSTHHASI TOMOIIb B OCMBICIICHUH M PACIIMPEHIH KOHTEKCTA YCBAUBACMbIX 3HAHUM, B 3aKPETICHUN M COBEPIIICHCTBOBAHUY OCBOCHHBIX YMEHHIA;

e crieniMagbHOE 00yUeHUE «IIepeHocy» c(hOPMUPOBAHHBIX 3HAHUM U YMEHUI B HOBBIE CUTYallMU B3aUMOJEUCTBUS C AEHCTBUTEIBHOCTHIO;

® pa3BUTHE U OTPabOTKa CPEICTB KOMMYHHUKAILMH, NPUEMOB KOHCTPYKTUBHOTO OOILEHUS W B3aUMOAEWUCTBHUS (C WIEHAMHM CEMbM, CO CBEPCTHUKAMH, C
B3POCIIBIMH ), HOPMUPOBAHNE HABBIKOB COIIMAIIBHO 0JI00PSIEMOTO TTOBEICHHUS.

MECTO YUYEBHOI'O IIPEIMETA «MATEMATHUKA» B YYHEEHOM IIJIAHE

B coorBerctBUM ¢ @DenepaibHBIM TOCYAAPCTBEHHBIM 00pa3oBaTeIbHBIM CTAHAAPTOM OCHOBHOIO oO0IIero oOpa3oBaHUS MaTeMaTHKa SBIISETCS
00s3aTeNbHBIM MPEIMETOM Ha JIaHHOM YpoBHE oOpasoBaHus. B 5—9 knaccax yueOHbI mnpeamer «MarTemaTukay TpPaJUIIMOHHO H3y4aeTcs B paMKax
CIIEAYIONMIMX Y4eOHBIX KypcoB: B 5—O6 kiaccax — Kypca «MaremaTtuka», B /—9 Kjaccax — KypcoB «Airedpa» (BKIIOUYasi 3JIEMEHTHl CTAaTUCTHKU U
Teopun BeposATHOCTel) U «['eomeTpus». Hacrosiel mporpaMMoil BBOJUTCS CaMOCTOSATENbHBIN yueOHbIN Kypc « BeposSTHOCTh U CTaTUCTHKAY.

Hacrosimeit nporpaMMoil ipelycMaTpuBaeTCsl BbIICIEHUE B y4eOHOM IUIaHE HA U3y4YEHHE MaTeMaTHKU B 5—O6 Kkjaccax 5 y4eOHBIX 4acOB B HENEIIO B
TEUYCHHE KaKIOT0 rojia o0ydeHus, B 7—9 kinaccax 6 yueOHBIX YaCcOB B HEJICIIO B TCUECHUE KaXKIOTO rojia o0yueHus, Bcero 952 yueOHBIX vaca.

TemaTnueckoe MIIaHUPOBAHHUE YUEOHBIX KYPCOB M PEKOMEHyEMOe paclpesiesieHne yueOHOro BpeMEHH [T U3yUeHHs OTAEIbHBIX TeM, IPEJIOKEHHBIE B
HaCTOAIIEH Mporpamme, HaJl0 pacCMaTPUBaTh Kak MPUMEPHbIE OPUEHTUPBI B IOMOIIIb COCTABUTEI0 aBTOPCKON padouell mporpaMMBbl U MIPEKIE BCErO YUUTEINO.
ABTOp paboueill MporpaMMbl BIPaBE YBEIMYUTh WIM YMEHBIIUTH MPEJIOKEHHOE YHMCIO Y4eOHBIX 4acOB Ha TeMy, UYTOObI YIUIyOMTbCS B TEMaTHKy, Ooiee
3aMHTEPECOBABIIYI0 YUYEHHUKOB, UM HAIPAaBUTh YCWJINS Ha NMPEOAOJIEHHE 3aTpyIHEHUN. JlomycTHMO TaKkKe JIOKAJIbHOE IEpepaclpeaciieHue U IepecTaHOBKa



AJIIEMEHTOB COJepXKaHUsl BHYTPH JaHHOTO Kiacca. KonnyecTBO MpOBEPOUYHBIX pabOT (TeMAaTUYECKUH M MTOTOBBIN KOHTPOJbL KAadeCTBA YCBOCHUS Y4EOHOTO
MaTepuana) v UX TUM (CaMOCTOSTEIbHBIC K KOHTPOJIbHBIC PA0OTHI, TECTHI) OCTAIOTCS HA YCMOTPEHUE yUHuTeNsl. TakkKe yIuTeNb BIIPABE YBEIUYUTh HIIM YMEHBIIIUTh
YHCIIO0 Y4eOHBIX YacoB, 0OTBEICHHBIX B [IprmepHoii paboueii mporpamme Ha 060011I€HNE, TOBTOPEHUE, CUCTEMATU3AINIO 3HAaHUI 00y4aromuxcs. EAMHCTBEHHBIM,
HO NPUHIMIHAIBHO BaXKHBIM KPUTEPHUEM, SIBISETCS JOCTHXKEHUE PE3YJIHTATOB 00yUeHHUs, YKa3aHHBIX B HACTOSIIEH ITpOrpamMme.
INJIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUS YYEBHOI'O ITIPEJIMETA «MATEMATHUKA>»
HA YPOBHE OCHOBHOTI'O OBHIET'O OBPA3OBAHUA
CaMbpiM 00OLIMM pe3yJbTaTOM OCBOEHHUS ydeOHoro mpenMera «Marematuka» oOywarommmucs c¢ 3[IP gomkHO cTaTh MOJHOLEHHOE OCHOBHOE oOO0Ilee
o0Opa3oBaHue, pa3BUTHE COLUATBHBIX (KU3HEHHBIX) KOMITCTECHITUH.
JIngHOCTHBIE, METAIIPEIMETHBIC U TIPEIMETHBIC Pe3yJIbTaThl 0OcBOeHHS oOydaronumucs ¢ 3I1P coorserctByror @I'OC OOO.
B pesynbraTe m3yueHUs aHTIMICKOTO sS3bIKa B HAYAJILHOH IKOJE y oOywaromierocs: OyayT cOpMHUpPOBaHBI JTUYHOCTHBIC, METAIPEIMETHBIC U TIPEIMETHBIC
pe3ynbTathl, obecneunBaromue BeinoaHeHrne ®I'OC OOO u ero ycrneniHoe aanpHeiee o0pa3oBaHue.

OcBoenne yueOHOro mnpeamera «MaremaTuka» [JODKHO oOecrneuuBaTh JOCTHXKEHHE Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS ClEIYyIOLIUX
JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTENIbHBIX PE3YJIHTATOB:

JIMYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pe3yIbTaThl OCBOCHUS IIPOrPaMMbl y4eOHOTO npeamera «MaTteMaTuka» XapaKTepu3yoTCs:

[TaTproTHyeckoe BOCIIUTaHUE:
IIPOSIBJIECHUEM HMHTEpeca K IMPOLUIOMY M HACTOSIIEMY POCCHUMCKOM MaTeMaTUKH, LIEHHOCTHBIM OTHOLIEHHEM K JOCTH)KEHUSM POCCUHCKUX MAaTEMAaTHUKOB U
poccuiickoif MaTeMaTHYeCKON MIKOJIbI, K HCIOIb30BAHUIO ATUX JIOCTHIKEHUH B IPYTUX HAayKaX U MPHUKIATHBIX chepax.

['paxnanckoe 1 JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE!
TOTOBHOCTBIO K BBINIOJHEHHUIO OOS3aHHOCTEH TpakJaHWHA W peai3allid ero Ipas, MPeJICTaBICHHEM O MaTeMaTHYeCKUX OCHOBaX (DyHKIIMOHMPOBAHMS
Pa3IMYHbIX CTPYKTYD, SBJICHUM, MPOLEAYp IPakJaHCKOT0 001IecTBa (BbIOOPHI, OIPOCHI U TP.); TOTOBHOCTBIO K 00CYKJIEHUIO ITHUECKUX MPOOJIEM, CBI3aHHBIX C
IIPAKTUYECKUM NIPUMEHEHUEM JOCTUKEHUM HayKU, OCO3HAHUEM Ba)KHOCTH MOPAJIBHO-3TUYECKUX IPUHIIAIIOB B I€ATEIBHOCTH YUEHOTO.

TpynoBoe BoCIIUTaHHE:
YCTAHOBKOM Ha aKTUBHOE YYacTHE B PEIICHUH MPAKTUYECKHX 3a/1a4 MaTeMaTH4YEeCKOI HallpaBIeHHOCTH, OCO3HAHUEM BaKHOCTH MaTeMaTHYeCKOro 00pa3oBaHMs
Ha MPOTSHKEHUHU BCEH KU3HU JUIsl yCHEIHON Mpo(dhecCHOHATIBHOM NeSTEIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHMI; OCO3HAHHBIM BHIOOPOM M IOCTPOECHUEM
WH/IMBUYaIbHOM TPaeKTOPUHU 00pa30BaHMs U )KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH.

DCTEeTHYECKOe BOCIIUTAHUE:!
CIOCOOHOCTBIO K HMOIMOHAIBHOMY M 3CTETHMYECKOMY BOCHPUATHIO MaTeMaTHUECKUX OOBEKTOB, 3ajad, pELICHHWH, pacCyXKIEHHH; YMEHHMIO BHJIEThH
MaTeMaTHYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE.

[lenHOCTH HAay4YHOTO MMO3HAHUSA:
OpHUEHTAIMEN B IeITEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAYUHBIX MTPEICTAaBICHHI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI YEJIOBEKA, IPUPO/IbI U OOIIECTBA,
MOHMMaHHEM MaTeMaTHYeCKON HayKH Kak chepbl 4eloBeUecKon NesTeIbHOCTH, 3TAllOB €€ Pa3BUTHUS U 3HAYMMOCTH JIJIsl Pa3BUTHUS LIMBUIIM3AIINH ; OBJIAIEHUEM
SI3BIKOM MaTeMAaTUKH U MaTeMaTUYeCKON KyJIbTYpOl KaK CpeJCTBOM MO3HAHMSI MUPa; OBJIaJEHUEM MTPOCTEHIIINMH HaBbIKAMH HCCIIEI0BATENbCKOMN J1€ATEIbHOCTH.
dusnueckoe BOCIIUTaHUE, POPMHUPOBAHUE KYIIBTYPbI 3/10POBbS U YMOIIMOHAIBHOTO OJIArONOTYYHSL:
TOTOBHOCTBIO NIPUMEHATh MaTEMaTUYECKHE 3HAHUS B HHTEPECAX CBOETO 3/10POBbs, BEJICHUS 310pOBOr0 00pa3a *HU3HH (3110pOBOE MUTAaHUE, COATaHCUPOBAHHBIN
PEKUM 3aHATHHI U OTABIXA, PEryJsipHas (U3NYecKas aKTUBHOCTD); C(OOPMUPOBAHHOCTHIO HABBIKA PE(ICKCHH, TPU3HAHUEM CBOETO IMpaBa Ha OMIKOKY U TaKOTO
K€ IpaBa Ipyroro 4eJIoBeKa.

DKOJIOTN4eCKOe BOCIIUTAHUE:!



OpHEHTaIMel Ha MPUMEHEHNE MaTeMaTHYECKUX 3HAHUHN [Tl peLIeHUs 33/1a4 B 00JIACTH COXPAaHHOCTH OKPY KAIOLIEH Cpe/ibl, JIAaHUPOBAHUS MTOCTYNKOB M OLICHKU
MX BO3MOXKHBIX TMOCJEICTBUN I OKPYKAIOIEeH Cpelibl; 0CO3HAHUEM III00AIbHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U MyTel UX pelieHusl.
JlnuHOCTHBIE pe3yJIbTaThl, 00ECHEUMBAIONINE AMANTAIMIO OOYYaIOIIerocs K H3MEHSIOUIMMCS YCJIOBUSM COLMAIBHOW W TPUPOJHOM CpeIbl: TOTOBHOCTBIO K
JNEUCTBUSM B YCIIOBUSIX HEOIPEIECICHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTU 4Y€pe3 MPAKTHUECKYI0 JESATEIbHOCTh, B TOM YMCIIE YMEHUE YUUTHCS Y
APYTUX JIO/IEH, TPHOOPETaTh B COBMECTHOM JESTEIBHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 OIBITA IPYTHX;
HE00XO0IUMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHUI, B TOM uncie GOpMyIUpPOBATh UJIEH, TOHITUS, TUIIOTE3bl 00 0OBEKTAX U ABJICHUSX, B TOM YHUCIIE paHee He
M3BECTHBIX, 0CO3HABAThH AC(PUINUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, INIAHUPOBATH CBOC Pa3BHUTHUE;
CIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIMIO KaK BBI30B, TPEOYIOUINI KOHTPMEpP, KOPPEKTHPOBATH IPUHUMAEMbIE
peleHust U AeUCTBH, (POPMYIHPOBATH U OLIEHUBATH PUCKU U MOCIEACTBUS, (OPMUPOBATH OIBIT.

METAIPEAMETHBIE PE3YJ/IbTATDBI
MertanpeameTHble  pe3ysibTaThl  OCBOEHHUS IporpaMMmbl ydeOHOro mpeamera «MaremaTtuka»  XapaKTepU3YIOTCS  OBJIAJACHUEM  VHUBEPCATbHbIMU
NO3HABAMENbHBIMU OCUCMBUAMU, YHUBEPCANbHLIMU KOMMYHUKAMUSHBIMU OCLiCINEUAMU U YHUBEPCATbHIMU PEZYIAMUSHBIMU OeliCTNEUIMUL.
1) Vuueepcanvuvie noznasamenwvhsie oeticmaus 0becneuusaiom Gopmuposanue 6a308bix KOCHUMUBHBIX NPOYECCO8 00VUAIOuUXCcs (0C80eHUe MEMOO08 NO3HAHUSL
OKpYIHCaAoOUjeco Mupa, npuMeHeHue 102UYeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHuti pabomamso ¢ ungopmayueti).

Ba3zoBble Jioruyeckue neiicTBus:

1. BBISIBIISITH M XapaKTEPU30BATh CYIIECTBEHHBIC TPU3HAKN MATEMAaTHYECKIX OO BEKTOB, MOHITUH, OTHOIICHUH MEXTY TOHATUSIMHE; (POPMYITHPOBATH OTPEICICHUS
MOHATHUI; YCTaHABIMBATh CYLIECTBEHHBIN MPU3HAK KIacCU(UKALMKI, OCHOBAHHUS JJIs1 0000IEHHs U CpaBHEHUS, KPUTEPUU IIPOBOAMMOTIO aHAIIN34;

2. BOCIIPHHUMATb, (POPMYIIMPOBATH M TPEOOPA30BHIBATH CYKACHUS: YTBEPIUTEIbHBIC H OTPHUIIATENIbHBIC, CIMHIYHBIC, YACTHBIC M O0OIINE; YCIOBHBIC;

3. BBIABIIATH MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHs B (haKTaX, JaHHBIX, HAOMIOEHUAX U YTBEPKACHUSAX; MTpeiaraTb KpUTEPUH IS
BBISIBJICHHSI 3aKOHOMEPHOCTEW U TPOTUBOPEUYUI;

4. nenathb BBIBOJBI C CIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, I€IyKTUBHBIX U UHIYKTUBHBIX YMO3aKJIFOUCHUH, YMO3aKIIFOUCHUH TI0 aHAJIOTHH;

5. pa3bupaTh JOKa3aTebCTBA MAaTEMaTHUECKUX YTBEPXACHUN (IIpsIMbIE U OT MPOTUBHOIO), IPOBOJUTH CAMOCTOATEIBHO HECIOXKHBIE JJOKA3aTeIbCTBA
MaTeMaTHYeCcKuX (PakToB, BHICTpAUBATh apryMEHTALNIO, IPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI; 0O0CHOBBIBATH COOCTBEHHBIE PACCYKJICHUS;

6. BBIOMpaTH CrIOCO0 pemeHust y9eOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHS, BRIOMpPATh HauOoOJIee MOAXOIIIINN C YIETOM CaMOCTOSTEIEHO
BBI/IEJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarelbCcKkue AeiCTBUA:

1. wucmonb30BaTh BOMPOCHI KAaK HCCIEIOBATENHCKUNM HMHCTPYMEHT IMO3HAHUS; (POPMYIUPOBATH BOIMPOCHI, (PUKCHUPYIOIINE MPOTUBOpEUYUE, MpodiemMy,
CaMOCTOSITEITFHO YCTaHABIMBATH HCKOMOE H JJAHHOE, JOPMHUPOBATH THITOTE3Y, apTyMEHTHPOBATH CBOIO MTO3UITUIO, MHCHHCE,

2. TPOBOAWTH IO CAMOCTOATEIHHO COCTABIEHHOMY TUIaHY HECIOXHBIA IKCIEPUMEHT, HEOONBIIOE HUCCIEIOBAHUE MO YCTAHOBICHHIO OCOOCHHOCTEH
MaTeMaTU4eCcKoro 00bhEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIy COOOI;

3. camocTosTeNbHO (GOPMYyIHPOBAaTh 00OOIIEHUSI U BBIBOJIBI MO PE3yJIbTaTaM MPOBEACHHOTO HAOIIOIEHUS, UCCIEAOBAHNUS, OIICHUBATh TOCTOBEPHOCTh
MOJTYYEHHBIX PE3YJIHTaTOB, BHIBOJIOB M 000OIIICHMIA,

. IPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIIBUTATH MIPEATNIOIOKECHHS O €T0 PA3BUTHUU B HOBBIX YCIIOBUSIX.

. Pabdora ¢ nngopmanmeii:

. BBISIBJISITh HEJJOCTaTOYHOCTh U M30BITOYHOCTh HH(OPMALINY, TaHHBIX, HEOOXOAUMBIX IS PELICHUs 3aa4u;

. BEIOUpaTh, aHATU3UPOBAThH, CHCTEMAaTU3UPOBATh U HHTEPIIPETUPOBATH WHPOPMAIHIO PA3IMYHBIX BUIOB U (POPM MpEACTABICHUS;

. BBIOUpaTh popMy IpeacTaBieHrs HH(OPMaLUU U WJUTIOCTPUPOBATH PelllaeMble 3a]]aui CXEeMaMHU, AUarpaMMaMy, HHOM rpadukoi U UX KOMOWHAIUSMU;

o ~NO O~



9. oueHMBaTh HAICKHOCTh MHPOPMALIUH 110 KPUTEPHUSIM, MIPEUIOKEHHBIM YUUTEIEM HWIN CPOPMYIUPOBAHHBIM CAMOCTOSITEIBHO.

2) Yuueepcanvhvie KoOMMyHUKamugHsle Oeticmsus 0becneuusaiom chopmupo8anHOCmsb COYUAIbHBIX HABBIKOG 00YUAIOUWUXCSL.

O61enue:

1. BocupuHUMaTh U POPMYIUPOBATH CYKICHUS B COOTBETCTBHH C YCIOBHSAMH U IEISAMH OOIICHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS B
yCTHBIX U ITIMCBbMCHHBIX TCKCTAaX, JaBaThb IIOSICHCHHUA I10 XOI[y peIlIeHI/ISI 3aJ1a4u, KOMMeHTHpOBaTb HOJIy‘IeHHbII;'I peSyHBTaT;

2. B x01€e 0OCY)KIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCY’KIaeMOM TEMbI, MPOOJIEMBI, peIIacMOl 3aJa4yH, BbICKAa3bIBaTh WJCH, HAICICHHBIC HA ITOMCK
PELICHHS; COMOCTABIISTh CBOU CYXKJIEHUS C CY)KASCHHSIMH JAPYTHX YYaCTHHUKOB JAMAJOra, OOHAPYKHUBATh PAa3IMune U CXOJCTBO MO3ULIMKI; B KOPPEKTHOU (opme
(bopMyIHpOBaTh Pa3HOIJIACHS, CBOU BO3PaKEHHUS;

3. Hpe[ICTaBJI?[TI) pe3y.HI>TaTI)I pCHIeHI/Iil 3aJa4du, BKCHepI/IMCHTa, HUCCJICAOBaHU, HpOCKTa; CaMOCTOATCIILHO BI)I6I/IpaTI) (1)OpMaT BI)ICTYHJICHI/ISI C yqéTOM 3a1a4
MPEe3EHTAIMH U 0OCOOCHHOCTEH ayTUTOPHUH.

CoTpyAHUYECTBO:

_ [NIOHUMAaTb M HCIIOJIB30BATh NPCUMYUICCTBA KOMaHI[HOfI u I/IHI[I/IBI/IIIyaJH)HOI\/JI pa6OTI)I Ipu peICHUU y‘-IC6HI)IX MAaTCMAaTUYCCKUX 3aJa4d; NpUHUMATb LECJIb
COBMECTHOM JIeATeIbHOCTH, IUIAHMPOBATh OPTaHU3AIMI0 COBMECTHOM pabOThI, PaclpeessaTh BUIbI paboT, JOrOBapUBATHCs, 00CYKAATh MPOLECC U PE3YJIbTAT
paboThI; 06001MaTh MHEHHS HECKOIBKUX JIFOICH;

_ y4acTBOBATh B IPYyMIOBBIX (hopMax paboTsl (00CYkICHUs, 0OMEH MHEHUSIMHU, MO3TOBBIC LITYPMBI U JIP.); BBIIOJIHSATH CBOIO YaCTh Pa0OThI U KOOPIHHUPOBAThH
CBOM JECHMCTBUSI C IPYIMMM YJ€HAMH KOMaH/bl; OLEHUBATh Kaue€CTBO CBOETO BKJIAJa B OOLIMI MPOAYKT MO KPUTEPUSAM, CHOPMYIMPOBAHHBIM yUYaCTHUKAMU
B3aUMOCHCTBHS.

3) Vhusepcanvuvie pecynamuensie deticmaus 06ecneuusarom Gopmuposanie CMblCI08blX YCMAHOBOK U HCUSHEHHBIX HABbIKOS TUUHOCTIU.

Camoopranuzanus:

CaMOCTOSITENIbHO COCTABJIATH IJIaH, aJITOPUTM pPEIIeHUs 3a7auil (UM ero 4acTb), BBIOMPATh CIIOCOO PELICHUs ¢ YUETOM UMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELLIEHUI ¢ yU€TOM HOBOIM MH(QOpMAIIUH.

CaMOKOHTpOJIB:

BJIAJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOLIECCA U pe3yJIbTaTa PEIIeHUs] MaTeMaTUYeCKON 3a1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh ITPU PEILICHUH 331a4H, BHOCHUTH KOPPEKTUBBI B IEATEIILHOCTH HA OCHOBE HOBBIX OOCTOSTENILCTB, HAMICHHBIX
OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHE PE3yJbTaTa AESTEILHOCTH MOCTABICHHOMN LEJIM U YCIOBUAM, OOBSCHITH MPUYNHBI JOCTHXKEHUS WM HEJAOCTHKEHUS 11U, HAXOAUTh
olnOKy, JaBaTh OLEHKY MPUOOPETECHHOMY OTIBITY.

[MPEAMETHBIE PE3VJIBTATBI

[IpenmerHbie pe3yabTaTel ocBoeHUs IlpumepHoil pabodyeill mporpamMmbl MO MaTeMaTHKE MPEICTaBJIEHbl MO rojaM OoOydeHHUs B CIEAYIOMIMX pasienax
MIPOrpaMMbIB paMKax OTJIEIbHBIX KypCOB: B 5—©6 Kiaccax — Kypca «MaremaTnka», B 7—9 kiaccax — KypcoB
«Anrebpay, «['eomerpus», «BeposSsTHOCTb U CTAaTUCTUKAY.

Pa3BuTHe g0ruueckux MpeAcTaBICHUN U HaBBIKOB JIOTHYECKOTO MBIIUIEHUS OCYLIECTBISETCA Ha MPOTSHKEHUHU BCeX JeT 00y4eHHs B OCHOBHOM LIKOJE B
pamMKax BCEX Ha3BaHHBIX KypcoB. Ilpenmomaraercsi, 4TO BBIIYCKHMK OCHOBHOM IIKOJBI CMOXXET CTPOUTH BBICKA3bIBaHMSI M OTPHULAHMs BBICKa3bIBaHWII,
pacro3HaBaTh MCTUHHBIE M JIO)KHBIE BBICKa3bIBAHUS, NPUBOJUTH IPUMEPbl M KOHTPIPHUMEpPHI, OBIAJECT MOHATHSIMHU: ONpEAEIeHUEe, aKCHoMa, Teopema,
JI0Ka3aTeIbCTBO — M HAYUUTCS MCIIOJIB30BaTh UX MPU BBIMOJIHEHUH YU€OHBIX U BHEYUYEOHBIX 3aj1au.



PABOYAS TIPOI'PAMMA YUYEBHOI'O KYPCA «MATEMATHKA». 5-6 KJIACCBI

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

[TpuopuTeTHBIMU LIENIAMU 00Y4YEHUSI MaTeMaTUKe B 5—O6 Kilaccax sIBJISAIOTCA:

1. nponomxkenue GOpMHUPOBAHUS OCHOBHBIX MAaTEMAaTUYECKHX MOHSATHHA (YMCIIO0, BEIMYMHA, TeOMeTpuuecKas (urypa), o6ecreunBaronx NpeeMCTBEHHOCTh U
NEPCHEKTUBHOCTh MaTEMATHYECKOI0 00pa3oBaHMs 00yUaroIIuXCs;

2. pa3BUTHE UHTEIUIEKTYaJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH 00YYatOLINXC s, TO3HABATEIbHOW aKTUBHOCTH, UCCIIEIOBATEIILCKUX YMEHUH, MHTEpECca K U3YUECHUIO
MaTE€MAaTHUKU;

3. moaBeeHre 00yJyarOMMXCs Ha JOCTYITHOM JJIsl HUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3M MaTEMAaTHKH U OKPYIKAIOIIEro MHUpa;

4. hopmupoBaHue (QYyHKIIMOHAIBLHON MaTeMaTHYECKOW IPaMOTHOCTH: YMEHMsI paclio3HaBaTh MAaTEMATHYECKUE OOBEKTHI B PEAJIbHBIX KU3HEHHBIX CUTYallMsX,
IIPUMEHATh OCBOEHHBIE YMEHMs Ui DPELICHMs NPAKTUKO-OPUEHTHPOBAHHBIX 3a/1ad, WHTEPHPETHPOBATH IIOJYYEHHBIE pe3yJbTaTbl M OLEHMBATH HMX Ha
COOTBETCTBHUE NTPAKTUYECKON CUTYALINH.

JUHUM COJAEP)KaHUs Kypca MaTeMaTuKu B 5—6 Kiaccax — apudmeruyeckas M reoMeTpuyecKas, KOTOpble Pa3BUBAIOTCA MapajliesbHO, KaxKaas B
COOTBETCTBUM C COOCTBEHHOW JIOIMKOM, OJIHAKO, HE HE3aBUCUMO OJIHA OT JPYroi, a B TECHOM KOHTaKTe M B3auMojeicTBuu. Takxke B Kypce MPOUCXOAUT
3HAKOMCTBO C 3JIeMEHTaMHU ajre0pbl U ONMMCaTeNIbHONW CTaTUCTUKU. M3ydueHne apudMeTnueckoro MaTeprana HAUMHACTCS CO CUCTEMAaTU3alUK U pa3BUTHsI 3HAHUI
0 HATypaJbHBIX YMCIIAX, TIOJTYYCHHBIX B HAUaIbHOI miKose. [Tpu 3ToM coBepIIeHCTBOBaHUE BEIYMCIUTEIBHOW TEXHUKU U (POPMHUPOBAHNE HOBBIX TEOPETHUYECKHIX
3HaHUI cOYeTaeTcsl C Pa3BUTHEM BBIYHUCIUTEIBHOM KYJIbTYpBbl, B YACTHOCTU C 00YUYEHHUEM ITPOCTEUIINM IpUEMaM MPUKUAKHI U OLIEHKH Pe3yJIbTaTOB BHIYUCICHUH.
W3ydenune HaTypalbHBIX YHCEN MPOJOIDKACTCS B 6 Kilacce 3HAKOMCTBOM € HAYAJIbHBIMU TIOHSATHSIMH TEOPHH ASTUMOCTH.

Jpyroii kpynHblii OJI0K B cosepkaHUM apu(MeTHUECKON JIMHUM — 3T0 JpoOu. Havano u3yueHuns oObIKHOBEHHBIX M JIECATUYHBIX JApOOei OTHECEHO K 5
KJIacCy. JTO NEpBBIA 3Tal B OCBOGHMM JIpoOe€il, KOrja MpPOUCXOAMT 3HAKOMCTBO C OCHOBHBIMM HJESIMHU, MOHATHSAMH TeMbl. IIpu 3TOM paccMoTpeHue
OOBIKHOBEHHBIX JIpoOei B MOJIHOM 00bEME MPEIIIECTBYET U3YUEHHUIO JECATUYHBIX Ipo0OeH, 4To 11e1eco00pa3HO ¢ TOYKU 3PEHHSI JIOTUKU U3JI0KEHUS YUCIOBON
JIMHUH, KOTJa MpaBuia JEUCTBUHN C IECATUYHBIMU APOOSIMHU MOKHO OOOCHOBATh YK€ M3BECTHBIMU AJITOPUTMAMH BBINOJHEHUS JEHCTBUI C OOBIKHOBEHHBIMU
Apo0siMu. 3HAKOMCTBO C AECATUYHBIMU IPOOSMHU PaCIIMPUT BO3MOXKHOCTH JIJIsl IOHUMaHUS OOyYalOLUIMMUCS MPHUKIAJHOIO MIPUMEHEHHUs HOBOW 3alucu Ipu
W3YYEeHUH JIPyTUX TPEIMETOB M TpPH NPAKTUYECKOM HCronb3oBaHud. K 6 Kigaccy OTHECEH BTOPOM dTam B HW3YYEHUHM JpoOed, TJe MPOUCXOIUT
COBEpPILIECHCTBOBAHNE HABBIKOB CPABHEHHUS U MTpeoOpa3oBaHus IpoOeii, 0CBOCHHE HOBBIX BBIYMCIMTEIbHBIX aJITOPUTMOB, OTTAYNBAHUE TEXHUKHU BBIYMCICHUH, B
TOM 4YHCJI€ 3HAUEHUN BBIPAKEHUH, COJEp)KalIMX U OOBIKHOBEHHBIE, U JECSITHUYHBIE ApOOU, YCTAHOBJIEHHE CBS3€H MEXKIYy HUMH, PacCMOTPEHHE NMPHEMOB
peleHus 3aa4 Ha 1poou. B Hauase 6 ki1acca MpOUCXOAUT 3HAKOMCTBO C MTOHATUEM IPOLIEHTA.

Oco0eHHOCThIO M3YYEHHUS MOJOKUTENbHBIX M OTPUIATENBbHBIX YHCEI SIBISETCA TO, YTO OHU TaK)K€ MOTYT pacCMaTpuBaThCS B HECKOJIbKO 3TaroB. B 6
KJlacce B Hadajle M3ydeHMsI TeMbl «lloJoXuTeNbHblE U OTpULIATENbHBIE YKCIa» BblAenseTcs noarema «Llensle yncima», B paMKax KOTOPOM 3HAKOMCTBO C
OTPULIATEIBHBIMU YHCIAMU U JEHUCTBHUAMM C IOJOKUTEIBHBIMH W OTPULIATEIBHBIMU YHMCIIAMH INPOMCXOJUT HAa OCHOBE COAEPKATEIBHOIO IMOAXO0AA. DTO
MI03BOJISIET HA JOCTYITHOM YPOBHE IO3HAKOMHTH YYalllUXCsl IPAKTUYECKU CO BCEMU OCHOBHBIMH MOHATHSMH TEMBI, B TOM UYHUCIIE U C MPaBUJIaMHU 3HAKOB IIPU
BBITIOJTHEHUH apudMeTndeckux neicTBuil. M3yueHne panoHaabHBIX YHCEN HAa 3TOM HE 3aKOHYMTCS, a OyAeT MpOJOJIKEHO B Kypce anreOpsl 7 Kiacca, 4To
CTaHeT CJIEIYIOLIUM MIPOXOJ0M BCEX MPUHIUIHMAIBHBIX BOIIPOCOB, TEM CAMbIM pa3JjieleHue TPYJHOCTEH oOsieryaeT BOCIPHUATHE MaTepuaia, a pacrpeaesieHue
BO BPEMEHHU CIIOCOOCTBYET MPOYHOCTUIIPUOOPETAEMBIX HABBIKOB.

[Ipu oOyuyeHMH pelIeHUI0 TEKCTOBBIX 33/1a4 B 5—O6 KjlaccaxX HCIOJIB3YIOTCS apu(MeTHUecKrue MpUEMbl pelieHus. TeKCTOBbIe 3aJa4M, pelIaeMble MpU
0TpabOTKE BEIYUCIUTENBHBIX HABBIKOB B 5—06 Kiaccax, paccMaTpUBAIOTCS 3a/adyM CJIEIyIOIIMX BHJIOB: 33Ja4M HA JBM)KCHUE, HA YaCTH, HA TOKYMKH, Ha
paboty "



IIPOM3BOJUTENBHOCTD, HAa MPOLIEHTHI, HA OTHOILEHMS ¥ ponopuuu. Kpome Toro, o0yyaromuecst 3HaKOMSITCS ¢ IPUEMaMU peLIeHHs 3a/1a4 IepedopoM BO3MOXKHBIX
BapHUaHTOB, yyarcs paboTaTh ¢ HHPOpPMaLUeEH, MPeACTaBICHHOMN B (hopMe TaOJIUI] HITH THaTrPaMM.
B IIpumepHoii paboueii mporpamme rnperycMoTpeHo (opMUPOBaHKE ITPOIEIEBTUUECKUX AJIre0pandecKuX MpeicTaBleHui. BykBa kak cHMBOJI HEKOTOPOT'o Yucia
B 3aBUCHUMOCTH OT MAaT€MaTHYECKOTO0 KOHTEKCTa BBOJUTCS IMOCTENEHHO. BykBeHHas CHMBOJIMKA IIMPOKO MCHOJB3YETCS MPEXKIE BCEro UL 3alUCH OOLINX
YTBEPKJIECHUH U NpeAoxKeHUH, GOpMyJl, B YACTHOCTHU JJIs1 BBIYMCICHHS FEOMETPHUUECKUX BEIMYUH, B KAUECTBE «3aMECTUTENSD) YKCIa.
B kypce «Marematukum» 5—6 KIJIacCOB MpeJCTaBlieHA HArJsAAHAS TEOMETpHS, HAlpaBlICHHAas Ha Pa3BUTHE OOPA3HOrO MBIIUICHHS, MPOCTPAHCTBEHHOTO
BOOOpaXeHUs, U300Pa3UTEIIbHBIX YMEHMH. DTO BaXKHbIM 3Tal B HM3y4YEHUU TE€OMETPUHU, KOTOPBIA OCYLIECTBISETCS HAa HAIJIAJHO-IPAKTUYECKOM YpPOBHE,
OMUpaeTcsi Ha HarasIHO-oOpa3HOe MbIIUIeHHEe oO0y4aromuxca. bonpmas ponb OTBOIMTCS NPAKTUUYECKOH JEATENbHOCTH, OIBITY, AKCIEPHUMEHTY,
MoJiesnpoBanuio. O0yuaromuecs: 3HaKOMTCS ¢ TeOMETPUUYECKUMU (PUrypaMy Ha IUIOCKOCTH M B IIPOCTPAHCTBE, C UX MPOCTEHIINMI KOH(DUTYpaLUsiMHU, ydaTcs
n300pakaTh MX HA HEJIMHOBAHHOW M KIJIETYATOW Oymare, paccMaTpuBarOT MX MPOCTEHIINE CBOMCTBA. B mporecce n3ydeHus HArJsAHON T€OMETpUU 3HAHWUS,
MOJIyYeHHbIe 00yUarOIMMUCS B HAYaJIbHOH IIKOJIE, CHCTEMATU3UPYIOTCS ¥ PaCIIUPSIOTCS.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yyeOHOMY IUIaHy B 5—6 Kjlaccax H3ydaeTcsi MHTEIpUpOBaHHbIN mpeamer «MaremaTHka», KOTOPbIH BKIIIOYAeT apu(MeTHuecKuil MaTepuai
MHArJIIHYI0 T€OMETPHIO, a TAK)KE IIPONEAEBTUUECKNE CBEACHUS U3 alreOpbl, 3JIEMEHTHI JIOTUKU M Havyajla ONUCATEIbHON CTATUCTUKH.
VY4eOHblil MJIaH HAa N3yYyeHHe MaTeMaTUKU B 5—~6 Kiaccax OTBOJUT HE MeHee 5 y4eOHbIX 4acoB B HEJEIIO B TEUEHUE KaXJI0ro rojia 00y4eHus, BCEro He MeHee
340 y4eOHBIX 9acoB

COJEPKAHUE YYEBHOI'O KYPCA (IIO 'OJJAM OBYYEHMUA)
5 KJace
Hamypanonwie uucna u Hyno
Hatypanbnoe uncno. Psn natypanbabix uucen. Yucio 0. M300pakeHne HaTypaJlbHbIX YMCeNl TOYKaMU Ha KOOPJAMHATHOM (YMCIIOBOI) MPSAMOIA.
ITo3unmonHas cucrema cuucieHus. PuMckas Hymepanus Kak IpuMep HEMO3UIMOHHON CUCTEMBI CUUCIIeHNUs. JlecaTnyHas cucTeMa CUNCIICHMUS.
CpaBHeHHE HaTypaJbHBIX YMCEN, CPABHEHNUE HATYpaJIbHBIX yKcel ¢ HysneM. CriocoObl cpaBHeHMsI. OKpyTIeHHE HaTypalbHbIX YHCEIL.
CrnoxeHne HaTypalbHbBIX YHCENT; CBOMCTBO HYJISI MPH CIIOKEHUH. BblunTaHue kak JeiicTBre, 0OpaTHOE CIIOKEHUI0. Y MHOKEHHE HAaTypalbHbIX YHCEIT; CBOMCTBA
HYJISI U €AUHUIBI TIPU YMHOXKEHUU. JleneHue kak NeicTBHe, oOpaTHOEe yMHOXEeHHI0. KOMIIOHEHTHI AeicTBUM, CBsI3b MeXay HuUMHU. [IpoBepka pesynbrara
apu¢pmernueckoro neictus. IlepeMecTuTeTbHOE U COYETATENbHOE CBOMCTBA (3aKOHBI) CIOXKEHHMS M YMHOXXEHUS, PacHpeleluTeIbHOe CBOMCTBO (3aKOH)
YMHOKEHHUS.
Hcnonb3oBanue OykB Jus 0003HAUEHHSI HEM3BECTHOTO KOMIIOHEHTA U 3alUCH CBOMCTB apu(METHUECKUX JeHCTBUH.
JlenmuTenu U KpaTHBIE YUCITA, PA3JIOKCHHE Ha MHOXUTENU. [IpocThie u cocTaBHbIe uncia. [Ipusnaku gemumoctr Ha 2, 5, 10, 3, 9. Jlenenne ¢ octaTkoM.
CreneHsb ¢ HaTypaJabHBIM NIOKA3aTENEM. 3allUCh YUCIIA B BUAE CyMMBI Pa3psIHBIX CIaracMblX.
UucnoBoe BelpakeHWE. BpluncieHne 3HAYEHUWN YMCIOBBIX BBIPDAKECHUM; TMOPSIOK BBINOJIHEHUs JAeWcTBUU. Mcrmonp30BaHME TIPU  BBIYMCIICHUAX
MEPEMECTUTENIHOTO U COYETATEILHOIO CBOMCTB (3aKOHOB) CIIOKEHUS M YMHOKEHUS, paCIpEeIEIUTENBHOTO CBOMCTBA YMHOKEHHUSL.
Jpoou
[IpencraBinenne o npoOM Kak croco0e 3amucu 4YacTd BenuuuHbl. OObIKHOBeHHBbIE apoOu. [IpaBunbHble W HempaBuwibHble JpoOu. CMmeriaHHas apoOb;
IpEeJCTaBICHUE CMEIIaHHOM poOu B BUJIE HEMPABUIIBHOM JpoOU U BbIJICIIEHUE LSO YacTu Yuciia U3 HeMpaBUIbHOM 1poou. M300paxenue npodeit ToukamMu Ha
yucioBoi npsiMmoi. OcHoBHOE cBOMCTBO apobu. Cokparenue apooeit. [Ipuenenne npobu k HoBoMy 3HaMmeHarento. CpaBHEHHE ApOOEH.
CrnoxeHune 1 BbIUUTaHue IpoOeid. YMHOKEHHE U JlelieHue pobeii; B3auMHO-00paTHbIE [podu. HaxoxneHue yacTu 1esoro 1 esoro Mo ero YacTH.



Jecstnunas 3anuch apooeit. [IpencraBienne necaTnaHoi 1poOu B BUae OOBIKHOBEHHOU. M300paXkeHne NECATUYHBIX APOOEH TOUKaMU Ha YUCIOBOU MPSMOIA.
CpaBHeHHE JIeCATUYHBIX POOEH.

Apudmernueckue AeUCTBUS ¢ AeCATUYHBIMU ApoOsaMu. OKpyriieHne AeCATUYHBIX IpoOeit.

Pewenue mexkcmoguoix 3a0au

Pemenune TekcToBBIX 337124 apudmeTnyeckuM criocodom. Perienue norudeckux 3anad. Pemenue 3agau nepe6opomM Bcex BOZMOKHBIX BapuaHTOB. Mcnonb3oBanue
[P PEILICHUH 3a/1a4 TaOJIUIl U CXEM.

Pemenue 3amau, comepxaiiux 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYUHBL: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1I€HA, KOJUYECTBO, CTOUMOCTh. EAMHUIIBI H3MepeHus:
Macchl, 00bEMa, IIEHbI; pACCTOSIHUS, BpEMEHHU, CKOPOCTU. CBSA3b MEXKITY €IMHUIIAMU U3MEPEHUS KaXK/10M BETUUNHBI.

Pemenrie oCHOBHBIX 3a/1a4 Ha APOOU.

[IpencraBieHre JaHHBIX B BUJIE TAOJIHII, CTOIOYATHIX JTHATPAMM.

Haznaonan ceomempus

Harnsoaeie npeacraBneHust o Gurypax Ha IJIOCKOCTH: TOYKa, MpsMas, OTPE3OK, JIyd, YroJj, JIOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. Yroi. [Ipsmoii,
OCTpBIH, TYIIOM U Pa3BEPHYTHIN YIJIBI.

JlnvHa oTpe3ka, MeTpUUYECKUEe €AMHULIBI UTHUHBL. J[7T1Ha TOMaHo, IepuMeTp MHOTOYTOJIbHUKA. MI3MepeHne U mMOoCTpOeHUE YITIOB C MOMOIIBI0 TPAHCIOPTHPA.
Harnsmaeie npeacTaBieHus 0 GUTrypax Ha IMIIOCKOCTH: MHOTOYTOJIBHHK; IPSIMOYTOJILHUK, KBaJIpaT; TPEYTOJIbHUK, O PAaBEHCTBE (pHUTYD.

N3ob6paxenue ¢puryp, B TOM yucie Ha KieTdaroit 6ymare. [Toctpoenne koHpUTypanuii U3 4acTeil mpsiMoii, OKPY>KHOCTH Ha HEJIMHOBAHHOM U KieTyaToi Oymare.
Hcnonbs3oBanne CBOWCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBaIpaTa.

[Tnomaap NpssMOYrojibHUKAa U MHOTOYTOJIBHUKOB, COCTABJICHHBIX U3 MPSIMOYTOJILHUKOB, B TOM 4Hclie (pUryp, n300paxxeHHbIX Ha KiaeTdyaToil Oymare. EaunHuiibt
WU3MEPEHHUS TUIOIA/IH.

Harnsgaeie npenctaBieHus O IPOCTPAHCTBEHHBIX (GUTYpax: MPsIMOYTONBHBIN Mapaienenumnes, Ky0, MHOrorpaHHUKH. M300pakeHue mpoCcTeUIInX
MHOTOTpaHHUKOB. Pa3BepTku kyOa u mapamienenunena. Co3aanue Mojieieil MHOTOTpaHHUKOB (13 OyMaru, MpoBOJIOKH, TUIACTUIIMHA | JIP.).

OO6BeM NPAMOYTONILHOTO Mapalienenuneaa, kKyoa. EnHUIBI n3MepeHus oobema.

6 kacc

Hamypanwvnvie uucna

Apubmerndeckre IeHCTBUS ¢ MHOTO3HAYHBIMU HATYPaJIbHBIMH YncIaMU. YHCIOBEBIE BRIpaXKEHUS, TOPSAOK JEHCTBUI, HCIIONb30BaHKuEe CKOOOK. Mcnonp3oBanue
MPU BBIUUCICHUAX TEPEMECTUTEIHHOTO M COYETATEJILHOTO CBOMCTB CIIOXKEHUS W YMHOXKEHMsI, pachpeesIMTeIbHOTO CBOMCTBA yMHOXeHHS. OKpyrieHue
HATypaJbHBIX YUCEIL.

JlenuTenu u KpaTHbIE YMCIIA; HAMOOIBIINKA OO 1eUTeNs U HauMeHblee oluiee kpatHoe. JlenuMocTh CyMMBbI U IPOU3BEIeHUS. J{ereHne ¢ OCTaTKOM.
/poou

OObIkHOBeHHAas1 1poOb, OCHOBHOE CBOWCTBO JIpoOH, cokpalieHue Apodeii. CpaBHEHUE W yHnopsaouyuBaHue apoOeit. Pemenue 3a1au Ha HAXOXKIEHUE YaCTH OT
1IEJIOTO | IIeJIOTO 10 ero JacTu. J[poOHoe 4mciio kak pe3ynbratr Aenenus. [IpeacTaBieHue necsITHIHON ApoOU B BUE OOBIKHOBEHHOW APOOM M BO3MOXKHOCTH
MpeJICTaBICHNs] OOBIKHOBEHHON IpOoOHM B BHJIE AeCATHYHOH. JlecaTudHble ApoOM M MeTpuyeckas cuctemMa mep. ApudmMeTndeckue ACUCTBHUS M YHCIOBBIC
BBIPKCHUS C OOBIKHOBEHHBIMH U JCCITHYHBIMA APOOSIMH.

OtHomenue. Jlenenue B JTaHHOM OTHOIIeHUH. Macitab, mponopiusi. [[puMeHeHne Mponopiuii Ipyu pemieHu  3a1a4.

[TonsiTue npornenta. Beruricienue npoieHTa oT BEJIMYMHBI U BEJIMYUHBI 110 €€ MPOLEeHTY. BripaxkeHne mpoueHToB AecsITUUHbIMU ApoOsMu. Pemenue 3aiay Ha
MIPOLIEHTHI. BbIpa)keHNe OTHOIICHUS BEIMYUH B MPOIICHTAX.

Ilonoscumenvuvie u ompuyamenvHvie uucia



[TonoxutenbHble W OTpULATeNbHbIC YMcia. Llenple ymcnma. Momynb 4mcia, reoMeTpudeckas HHTEpIpeTanuss Moayss uucia. V3oOpakeHue dyucen Ha
KOOpAMHATHOH npsiMoi. Yncnossle npoMexyTku. CpaBHeHHe yncen. ApupMeTuyeckue JeMCcTBUS C MOJ0KUTEIbHBIMU U OTPULIATEIIbHBIMU YHCIIAMHU.
[TpsiMoyroibHAs cUCTEMa KOOPAMHAT Ha MI0CKOCTU. KoopImHAaThI TOUKH Ha IIIOCKOCTH, abciucea u opaunata. [loctpoenue Touek u puryp Ha KOOpIUHATHOM
IIJIOCKOCTH.

bykeennuvie evipasrcenusn

[Tpumenenne OyKB JUISL 3aIMCH MaTeMaTHYECKUX BBIpAXEHUN U mpemnoxkeHuid. CBoiicTBa apudMeTHUECKuX NecTBUN. ByKBeHHbIE BBIPaKEHUSI U YHCIIOBBIC
IIOJICTAHOBKU. ByKBEHHBIE paBEHCTBA, HAX0XJIEHUE HEH3BECTHOTO KOMIOHEHTa. DopMyJibl; (GOpMyIIbl NEpUMeTpa U IUIOIAAM NPSAMOYIOJbHUKA, KBajpaTa,
o0BEMa MmapalrieNenumesaa u Kyoa.

Pewenue mexcmoguix 3a0au

Pemrenue TekCcTOBBIX 3a7a4 apuPpMETHIECKUM CIocoOoM. Pemenne nornveckux 3anad. Pemenue 3agad mepeOopoM BceX BO3MOKHBIX BAPHAHTOB.

Pemenue 3anay, cogepKaliux 3aBUCUMOCTH, CBA3BIBAIOIINX BEJIMYMHBI: CKOPOCTb, BPEMs, PACCTOSHUE; 1IEHA, KOJIMYECTBO, CTOMMOCTD; IIPOU3BOAUTEILHOCTD,
BpeMs1, 00bEM pabOoThI. EMMHUIIBI M3MEPEHHS: MACChl, CTOMMOCTH; PACCTOSHUS, BpEMEHH, CKOPOCTH. CBs3b MEX/y SAMHUAIIAMH U3MEPEHUS KaXK10H BETUUNHBI.
Pemienue 3amau, CBS3aHHBIX C OTHOLIEHUEM, MPONOPLUOHATIBHOCTBIO BEJIMYMH, IPOLIEHTAMM; PEIIEHHUEe OCHOBHBIX 3a/a4 Ha IpoOu U mpoueHThl. OueHka u
MPUKHJIKA, OKpyTIIeHUe pe3ynbrara. CocraBieHne OyKBEHHBIX BBIPQKECHUHN 10 yCIOBHIO 3a1aud. lIpeacraBienne NaHHBIX ¢ MOMOIIBIO TaOJIHIl U AUArpaMM.
Cronbuatble JuarpaMMbl: YT€HUE U HOCTpOoeHHUE. UTeHne KpyroBbIX JUArpaMM.

Haznaonan ceomempus

Harnsigaele npencraBieHuss o (urypax Ha IJIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd, yroil, JOMaHasi, MHOIOYTOJIbHUK, YEThIPEXYTrOJIbHUK, TPEYTrOJIbHUK,
OKPYXHOCTB, KPYT.

B3anmHoe pacrnosioxkeHue ABYX MPsIMbIX Ha MJIOCKOCTH, apajliebHbIe MPsSMbIE, IEPIIEHINKYIIIpHbIE IpsMble. Vi3MepeHue pacCTOsHUN: MEXTy JBYMsI TOUKaMH,
OT TOYKH JI0 IPSIMON; JUIMHA MaplIpyTa Ha KBaJpPaTHON CETKE.

W3mepenue u MocTpoeHHe YIiioB C MOMOIIbIO TPaHCIOPTUPA. BUIIbI TPeyroabHUKOB: OCTPOYTOJIbHBIN, MPSAMOYTOJIbHBINA, TYNOYTOIbHBIN; paBHOOEAPEHHBIH,
PaBHOCTOPOHHUI. YeThIpEXyTrONbHUK, MPUMEPHl YETHIPEXYrOJIbHUKOB. IIpsAMOYronbHHK, KBaapaT: HCIOJIb30BAaHUE CBOMCTB CTOPOH, YIJIOB, AMAaroHaeu.
N300paxenune reoMeTpuyecKux (pUryp Ha HeJIMHOBAaHHOW OyMare ¢ HCII0JIb30BaHUEM LIUPKYJIS, TMHENKH, yToJIbHUKa, TpaHcnopTupa. [locTpoenus Ha kineTuaToit
Oymare.

[lepumerp mMHOroyronbpHuka. [loHATHe muomanu QUrypsl; eAMHULIBI U3MepeHus riomanu. [IpubnmkeéHnoe n3mepeHue miomagd GUryp, B TOM 4YUClIe Ha
KBagpaTHO ceTke. [IpubnmxkeHHoe n3MepeHne JUTMHBI OKPY>KHOCTH, IIOLIA I KpyTa.

CumMMeTpus: LIeHTpasibHasi, 0OCeBas U 3epKajbHasi CAMMETPHH.

[TocTpoeHne CUMMETPUYHBIX (pUTYD.

Harnsimaele mpencTtaBieHuss O MPOCTPAHCTBEHHBIX (Urypax: mapajuienenunesa, KyO, mpusma, nupamuaa, KOHyC, HUIMHAP, map u cdepa. M3o0paxenue
IIPOCTPAHCTBEHHBIX (huryp. [IpruMepbl pa3BEpTOK MHOTOTPAaHHUKOB, IMIIMHIpa ¥ KoHyca. Co3/1aHie MOieiel MpoCcTpaHCTBEHHBIX GUryp (M3 OyMaru, mpoBOJIOKH,
MJIACTHIIMHA | JIP. ).

[Tonsatue 06bEMa; eAMHUIBI H3MepeHHs 00beMa. OOBEM MPAMOYTOIBHOTO Mapajuieenunena, Kyoa.

IJIAHUPYEMBIE IIPEJIMETHBIE PE3YJIbTATBI OCBOEHUS IPUMEPHOM PABOYEHN ITPOT'PAMMBI KYPCA (ITO TOJAM OBYUEHUS)
CambIM OOIIMM pE3yJIbTaTOM OCBOCHHS ydeOHOro mpemMera «Maremaruka» oOywatromumucs ¢ 3[IP mo/DKHO cTaTh MOJHOIIGHHOE OCHOBHOE 0O0IIIee
o0Opa3oBaHue, pa3BUTHE COLUATBHBIX (KU3HEHHBIX) KOMITETECHITUH.

JlngHOCTHBIE, METAITPEIMETHBIC U TIPEIMETHBIC PE3yJIbTaThl OCBOeHHS oOy4darorumucs ¢ 3[1P coorBerctByror ®I'OC OOO.

B pesynbrare M3ydeHus aHTIIMHACKOrO s3bIKAa B HAYaJbHOM IIKOJIE Y oOydwaromerocst OyayT cOpMHpPOBAaHBI JIMYHOCTHBIE, METANPEIMETHBIE U TPEAMETHBIC

pe3yabTaThl, ooecnieunBatoniue BoimosHenne ®I'OC OO0 u ero ycnentHoe qanbHelIee oopa3oBaHue.



OcBoenue yueOHOTro Kypca «MareMaTuka» B 5—6 kiiaccax OCHOBHOM HIKOJIBI JJOJDKHO 00ECTICUNBATh JJOCTHXKCHUE CIISAYIOMINX MPEAMETHBIX 00pa30BaTeIbHBIX
Pe3yJIbTAaTOB:

5 xiacc

Yucna u evluucienus

1. IloHMMATh ¥ IPABUIIBHO YIIOTPEOJIATH TEPMUHBI, CBSI3aHHBIC C HATYPAILHBIMH YMCIIAMH, OOBIKHOBCHHBIMU H JCCSITHUHBIMH JPOOSIMH.

2. CpaBHUBATH U YIIOPA0UYMBATH HATYpaJIbHbIE YK CIIA, CPABHUBATH B MPOCTEUIINX CITydasiX OOBIKHOBEHHbIE IPOOH, TECATUUHBIE JPOOHU.

3. COOTHOCUTDH TOYKY Ha KOOPJIMHATHOU (YMCIIOBOM) MPSMOI C COOTBETCTBYIOIIUM €l YUCIIOM U M300pa)kaTh HATypaJIbHbIC YHCIa TOYKaMU Ha KOOPJIWHATHOU
(4uCcnoBOiN) MPAMOH.

4. BoinonHATh apuMeTHuyecKue AeUCTBUS C HATYPaJbHBIMU YHCIAMU, C OOBIKHOBEHHBIMU APOOSIMHU B MPOCTEHUIIINX CITydasiX.

5. BoINoaHATE TPOBEPKY, MPUKUJIKY PE3yJIbTaTa BHIYUCICHUM.

6. OKpyriIsaTh HaTypaIbHbIC YKCIIA.

Pewenue mexcmoguix 3a0au

1. Pematp TekcTOBBIE 3a7aun apUPMETUYECKUM CIIOCOOOM U ¢ IOMOIIIbIO OPraHU30BaHHOTO KOHEYHOI0 IIepebopa BCeEX BO3MOXKHBIX BAPUAHTOB.

2. PemiaTsb 3a/1auu, cojieprkaline 3aBUCMMOCTH, CBSI3bIBAIOLIME BEIUYMHBI: CKOPOCTb, BPEMs, pACCTOSIHUE; 1IEHa, KOJIMYECTBO, CTOUMOCTb.

3. Hcnonb30BaTh KpaTKUE 3aMUCH, CXEMBI, TA0IHIIbI, 0003HAYCHHS TIPU PEIICHUH 33/1a4.

4. ITonb30BaThCsl OCHOBHBIMU €IMHUIIAMU U3MEPEHUS: LIEHbI, MACChl; PACCTOSHUS, BpEMEHH, CKOPOCTH; BhIpaXKaTh OJIHU €TUHMIIbI BETMUUHBI Uepe3 ApyTHe.

5. M3Bnekath, aHAIU3UPOBaATh, OLIEHWBATH MH(OpPMAlLMIO, MPEJCTABIECHHYIO B TalJlMIle, Ha CTOJIOYATON auarpamme, MHTEPIPETUPOBATH MPEICTABICHHBIE
JAHHBIE, UCIIOIb30BATh TaHHBIE IIPU PELICHUH 3a1a4.

Haznaonasn zeomempus

1. ITonb30BaThCst TCOMCTPHUICCKUMMU TTOHATUAMMU: TOUKA, ITIpAMas, OTPE30K, JIyd, YIoJIl, MHOTOYT'OJIbHUK, OKPYXHOCTb, KPYT.

2. IlpuBouTH MpUMEPHI 0OBEKTOB OKPYKAIOIIET0 MUPA, UMEIOLINX (OPMY H3YUEHHBIX T€OMETPUUECKUX QUTYP.

3. Ucnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C yIJIaMHU: BEpUIMHA CTOPOHA; C MHOTOYTOJIbBHUKAMU: yroJl, BEpIIMHA, CTOPOHA, JHATOHANb; C OKPYKHOCTBIO:
paanyc, IuameTp, IeHTp.

4. N300paxkaTh U3yuyeHHbIE TeOMeTprUYecKre PUTypbl Ha HEJIMHOBAHHOM U KJIeTYaToi OyMare ¢ IOMOUIBbIO ITUPKYJIS U TUHEHKH.

5. HaXOHI/ITI) JAJIMHBI OTPE3KOB HEIMMOCPCACTBCHHBIM N3MCPECHUCM C ITOMOIIBIO J'II/IHGfIKI/I, CTPOUTH OTPE3KHU SaﬂaHHOﬁ JJIMHBI; CTPOUTHh OKPYKHOCTH 3a/JTaHHOI'O
panuyca.

6. Mcronb30BaTh CBOICTBA CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBapaTa Il UX NOCTPOSHUS, BBIYMCICHHUS TUIOIAAN U IEPUMETpa.

7. BblUncnaTh mepuMeTp M IUIOIMIA[bh KBaapara, MpsMOYTOJbHHUKA, (PUTYp, COCTABICHHBIX M3 MPSIMOYTOJILHUKOB, B TOM 4ucie (UTyp, H300paKEHHBIX Ha
KJIeT4aToi Oymare.

8. HOJ’IB?;OB&TBCH OCHOBHBIMHU MeTpI/I'-IeCKI/IMI/I CcaAnHUIIaMu H3MepeHH$[ JJIMHBI, IIJIOIIaau, BBIpa)KaTB OOHU €ANHUIBI BCIINYNHBI qepes prrI/Ie.

9. Pacnio3naBaTh mapauiesenuie]i, Ky0, HCI0JIb30BaTh TEPMHHOJIOTHIO: BEpIITMHA, PeOPO TpaHb, H3MEPEHUS; HAXOAUTh U3MEPEHHS IMapalieiienuIie/a, Kyoa.
10. Berancnars 00beM Ky0a, mapajienenuneaa mo 3alaHHbIM U3MEPEHUSIM, TT0JIh30BaThCs SIMHUIIAMH U3MEPEHHS 00BEMA.

11. PemaTh HECTIOKHBIC 33Ul HA U3MEPECHHUE T€OMETPUUYCCKUX BEIMYMH B TPAKTHYCCKUX CHUTYaIUAX. 6 Kaacc

Yucna u evtuucnenus



1. 3HaTh M NOHMMATh TEPMHUHBI, CBSI3aHHBIC C PA3IMYHBIMU BUJAMH YHCEIN U CIIOCOOAMU UX 3alUCH, IEPEXOAUTH (€CIIHM ATO BO3MOKHO) OT OJHOM (POpPMBI 3arucu
4yuca K JIpyTrou.

2. CpaBHUBATH M YIOPSIOYMBATH LIEJIbIE YHCIIA, OOBIKHOBEHHBIE U IECATHYHBIE TPOOU, CPAaBHUBATD YHCIIA OJJHOTO M Pa3HBIX 3HAKOB.

3. BeImonHATh, coueTast yCTHBIE M MMChbMEHHBIE TPUEMBI, apu(METHUECKUE ISHCTBHS C HATYPAIbHBIMH U LEIBIMUA YHCIaMU, OOBIKHOBEHHBIMH U JACCATUYHBIMU
Ipo0sIMU, MOJIOKUTEIbHBIMU U OTPULIATEIIbHBIMU YHCIIAMHU.

4. BbIUUCIIATh 3HAYEHUS YUCIIOBBIX BBIPA)KEHUI, BBITOJIHATH HPUKUIKY M OLIEHKY PE3yJIbTaTa BEIYMCICHUN; BBIIOIHATH IPe00pa30BaHMsl YMCIOBBIX BbIPAXKEHUN
Ha OCHOBE CBOMCTB apH(PMETHUECKUX JICHCTBUH.

5. CoOoTHOCUTH TOUKY Ha KOOPIMHATHOM MPSIMOI C COOTBETCTBYIOIIUM €/ YHCIIOM M M300pakaTh YUCIIa TOYKAMU Ha KOOPAMHATHON MPSAMON, HAXOJUTh MOIYJIb
qucia.

6. COOTHOCUTH TOUYKH B IIPSIMOYT'OJIbHOM CHCTEME KOOPAMHAT C KOOPJUHATAMH 3TON TOUKH.

7. OKpyTasTh LeJIble YUCIA U IeCATUYHBIE IPOOU, HAXOAUTh IPUOIMKEHUS YUCE.

Yucnoevie u 5yK3€HHble GbIPAIICCHUA

1. ITonumats u yr[OTpC6JIHTI) TCPMHHBI, CBA3AHHBIC C 3alIUCBIO CTCIICHU YMUCJId, HAXOAWUTb KBaJApaT 1 Ky6 qHrCJjia, BBIYUCIIATh 3HAYCHHA YHCJIOBBIX BBIpa)I(eHI/Iﬁ,
CoACpIKaIuX CTCIICHU.

2. ITonp3oBaTbCs IMprU3HaKaM JCJIMMOCTHU, paACKIaAbIBaTh HATYPaJIbHBIC YK CJIa Ha IIPOCTBIC MHOXUTCIIN.

3. Ilonp3oBaTbCs MaCH_ITa6OM, COCTAaBJIATH ITPOIMOPIUHN U OTHOLICHUS. Hcnons3oBaTh 6YKBBI JJIA 0003HAYEHHS YHCET IIpU 3alMUCU MATEMATUYCCKUX BBIpa)I(eHHﬁ,
COCTaBJIATH 6yKBCHHH€ BBIPAXKCHUSA U q)OpMYJ'II)I, HaXoaUuTh 3HAYCHUA 6YKBGHHBIX BBIpa)KCHI/II\/'I, OCYHICCTBJIAA H€06XOI[I/IMI)IG OACTaHOBKHU U HpCO6p330BaHI/I$I.
4, HaXOI[I/ITB HEU3BECTHBIM KOMITOHEHT PaBCHCTBA.

Pewienue mexcmoswix 3a0au

1. PemaTe MHOTOIIIArOBBIE TEKCTOBBIE 3a7]a4K apU(PMETHIECKUM CITIOCOOOM.

2. Pemate 3aaum, CBSI3aHHBIE C OTHOIICHUEM, TIPOTIOPIIMOHATFHOCTRIO BEJTUYHH, TIPOIICHTAMH; PEIIaTh TPU OCHOBHBIC 33/1a4M HA JIPOOU M MPOIICHTHI.

3. Pemats 3a1aun, cogepxaiine 3aBUCUMOCTH, CBSI3bIBAIOIINE BETHUHNHBI: CKOPOCTh, BPEMsl, PACCTOSHUE, 1I€HA, KOJIMYECTBO, CTOUMOCTb; MIPOU3BOAUTEIHHOCTH,
BpeMsi, 00béMa pabOTHI, HCITONIB3YS ApU(PMETHICCKHE JCHCTBYS, OIICHKY, TPUKHUJIKY; ITOJIb30BAThCS €AMHHUIIAMA U3MEPEHHS COOTBETCTBYIONINX BEITHYHH.

4. CocTaBisaTh OyKBEHHBIEC BBIPAKESHHS 110 YCIOBHIO 33/1a4H.

5. M3Bnekats uHGOpMAIUIO, TPEICTABICHHYIO B TaONIMIaX, Ha JUHEWHOH, CTONOYATON WM KPYrOBOM AMAarpaMMmax, HHTEPIPETUPOBATH IMpEACTaBICHHBIC
JaHHBIC; UCTIOJH30BaTh JIAHHBIC TP PEIICHUN 33]1ad.

6. [IpencraBisaTh HHGOPMALIUIO ¢ TOMOIIBIO TAOIHIIL, JIMHEHHOU U CTON0YATON AUarpaMM.

Haznaonan ceomempus

1. IlpuBoauTh pUMEPHI OOBEKTOB OKPYKAIOIIETO MHUPA, UMEIOMUX (OpMY M3YUEHHBIX T€OMETPHUECKUX TUIOCKHX M MPOCTPAHCTBEHHBIX (DUTYP, MPUMEPHI
PaBHBIX M1 CHMMETPHUYHBIX (puryp.

2. N300paxaTh ¢ MOMOIIBIO IUPKYJIsS, JIMHEHKH, TPAHCIIOPTUPA HA HEITMHOBAHHOW M KJIETYATON Oymare M3y4eHHBIE IJIOCKHE TreoMeTphuecKkue (Urypsl U
KOH(HUTYpaIui, CAMMETPHYHBIE (DUTYPHI.

3. [Tonb30BaThCs TEOMETPUISCKUMU MMOHSATUSIMU: PABEHCTBO (DUTYp, CHMMETPUS; HCIIOIH30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHEH: OCh CUMMETPHH,
[[EHTP CUMMETPHUHU.



4. HaxoauTh BENMYUHBI YTJIOB U3MEPEHUEM C MOMOIIBI0 TPAHCIIOPTUPA, CTPOUTH YTIJIbl 3aJaHHOW BEJIMYMHBI, MTOJIb30BATHCS MPH PEIICHUU 3a]ad IpayCHOMN

MEpOH YIJIOB; paclo3HaBaTh HAa YEPTEKAX OCTPbIN, NPSIMOI, pa3BEPHYTHIN U TYHON yIJIbI.

Brraucnars JJIUHY HOMaHOfI, NEPUMETP MHOT'OYT'OJIbHUKA, ITOJIb30BATHCA CAMHUIIAMU U3MCPCHUS UIMHBI, BBIPpAKaTb OAHU CAUHUIBI USMCPCHUA JJIMHBI UCPEC3

IpyTHE.

1. HaxonuTe, UCNIOB3Ys UEPTEIKHBIE MHCTPYMEHTBI, PACCTOSHUS: MEXKAY IBYMsI TOUKAMHU, OT TOUKH 10 IPSIMOM, IJIMHY IIYTH Ha KBaJApPAaTHOU CETKE.

2. BeraucisaTh miomaab GUryp, COCTaBICHHBIX U3 MPSMOYTOJIHHUKOB, UCIIOIB30BaTh pa30MeHNe Ha MPSMOYTOJIBHUKHU, HAa paBHBIC (DUTYPBI, TIOCTPAUBAHUE 10
NIPSAMOYT'OJIBHUKA; I10JIb30BAThC OCHOBHBIMU €AMHULIAMU U3MEPEHNUS IUIOLAAH; BBIPAYKaTh OJHU €IMHULBI U3MEPEHUS ILUIOLIAAN YePE3 APYTHUeE.
3. Pacnio3naBaTh Ha MOJIETISIX M M300PAKCHUSX THPAMUIY, KOHYC, IIMIIUHAP, HCIIOJIB30BaTh TEPMHUHOJIOTHIO: BEpIINHA, peOpo, TpaHb, OCHOBAHHE, Pa3BEPTKA.

4. N300paxxaTh Ha KJIETYATON OyMare mpsiMOyTrOJbHBIN MapaiesIeIuIIe]I.

5. BpruucnasaTe 00bEM NPSAMOYTOJILHOTO Mapajulesienurnena, Kyda, Mmoiab30BaTbCsl OCHOBHBIMU €IMHUIIAMHM U3MEpPEHUs] 00BbEMa; BBIpAXaTh OJAHU EIUHUIIBI
n3MepeHus o0bEMa yepe3 ApyTHe.

6. Pemats HeCIOXKHBIE 3a/la4i Ha HAXO0XKACHUC I'COMCTPHUYCCKHUX BCIIMYHH B IIPAKTUYCCKUX CUTYalUAX.

MaremaTuka 5 Kiaace

KomnuectBo vacos- 170 u.

Pazgen Tema KoanuectBo DJIeKTPOHHbIE 00pa3oBaTe/IbHbIE
4acoB pecypchl

1. HatypanbHble yncna. 43 Enunast komnexmus nudpoBbIx 00pa3oBaTenbHbIX pecypcos, POII,
€HCTBHUSI C HATYPAJIbHBIMU YHCIIAMH AKnacc, Pokchopa

2. Harnsignas reomerpust. JInHuu Ha miIockocTu 12 Enunas xomnekuus nudpoBbix 00pa3oBaTesbHBIX pecypcos, POIL,
AKnace, ®oxchopn

3. OOBIKHOBEHHBIE IPOOH 48 Enunast komneknust nudpoBsIx 00pazoBaTenbHBIX pecypcos, POI,
AKnace, Dokchopa

4. Harnsgnas reometpus. MHOTOYTONbHUKH 10 Enunas xomnekuus nudpoBbix 00pa3oBaTesbHBIX pecypcos, POIL,
AKnace, Dokchopn

5. Hecatuunblie ApoOu 38 Enunas xomnekuus nudpoBbix 00pa3oBaTesbHBIX pecypcos, POIL,
AKnace, Dokchopn

6. Harnsnuas reometpus. Tena u purypois 9 Enunas xomnekuus nudpoBbix 00pa3oBaTesbHBIX pecypcos, POIL,
MPOCTPAHCTBE SAKnace, @oxchopn

7. [ToBTOpEeHHE MOOOOIICHIE 10 Enunas komnexius nudpoBbix 00pa3zoBaTeabHbIX pecypcos, POIII,
AKnacc, Dokchopa




MaTtemaTuka 6 Kjace

KommuectBo yacos- 170 gy

Paznen Tema KoanuectBo DJIeKTPOHHbIE 00pa3oBaTeIbHbIE
4yacos pecypchbl

1. Harypasbabie yncina. 30 Enunast koyutekmus mudpoBbeIx 00pa3oBaTenbHbIX pecypcos, POIII,
AKnace, Dokchopn

2. Harnsannas reomerpus. [Ipsimbie Ha MIIOCKOCTH 7 Enunast koyutekmus mudpoBbeIx 00pa3oBaTenbHbIX pecypcos, POIII,
SAKnace, ®okchopa

3. Hpobu 32 Enunas xomtekuus mudpoBbIx 00pazoBaTenbHBIX pecypcos, POILL,
AKnace, Dokchopa

4. Harnsanas reomerpusi. CummeTpust 6 Enunast koyutekmus mudpoBbeIx 00pa3oBaTenbHbIX pecypcos, POIII,
AKnace, Dokchopn

5. Bripaxkenus ¢ OykBamu 6 Enunast komnexius nudpoBeIx 00pa3oBaTenbHbIX pecypcos, POII,
SAKnace, ®oxchopn

6. Harnsgnas reometpus. @Urypbl HarIOCKOCTH 14 Enunast komnexius nndpoBbeIx 00pa3oBaTenbHbIX pecypcos, POII,
SAKnace, ®oxchopn

7. [TonoxuTenpHbIE U OTPULIATETBHBICYHCIIA 40 Enunas komnexius nuudpoBbix 00pa3zoBaTeabHbIX pecypcos, POIII,
SAKnacc, Pokchopn

8. [IpencraBienne AaHHBIX 6 Enunas komnexmus nudpoBbeIx 0o0pa3oBaTenbHbIX pecypcos, POII,
AKnace, ®oxchopn

9. Harnsannas reomerpusi. @urypsl B TpOCTPAHCTBE 9 Enunas komnexius nudpoBeix 00pa3zoBaTenbHbIX pecypcos, POIII,
SKnacc, @okchopn

10. [ToBTOpeHue nobobIIEeHNE 20 Enunast komnexmus nudpoBeIx 00pa3oBaTenbHbIX pecypcos, POII,

AKnace, @oxchopn

ITPUMEPHASA PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA «AJITEBPAy.

HEJN U3YYEHUA YYEBHOI'O KYPCA

AnreOpa sBJISIETCSI OJIHUM U3

7-9 KJTACCBI

OIIOPHBIX KYPCOB OCHOBHOM IIIKOJIBI:

oHa o0OecrneuuBaeT HU3YyUYCHUC ApYyIrux JUCHOUILIIMH, KakK

€CTECTBEHHOHAYYHOT0, TaK ¥ T'YMaHUTAPHOTO IIMKJIOB, €¢ OCBOCHHE HEOOXOIMMO /IS MPOJIOJDKCHUS OOpa30BaHUS U B TOBCEIHEBHOMN >KU3HH.
Pa3Butne y oOydvarommxcsi HAQyYHBIX TPEJACTABICHUN O TPOUCXOXKJICHHUW W CYINIHOCTH  ajireOpandecKux  aOCcTpakiuid, cmoco0e OTpakeHUs



MaTeMaTUYeCKOW HayKOW SBJIEHUH U MPOIIECCOB B HNPUPOAE U OOIIECTBE, POJIU MATEMAaTUUYECKOTO MOJEIHMPOBAHUS B HAYYHOM MO3HAaHUU U B
MpaKkTHUKE CIocoOCTBYyeT (hOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS M KAade€CTB MBIIUICHHUS, HEOOXOAUMBIX JJIs aJanTaliid B COBPEMEHHOM
uudpoBom obmiectBe. HM3yuenue anreOpbl eCTECTBEHHBIM 00pa3oM oOecreyuBaeT pa3BUTHE yYMEHHUs HaOIr0aTh, CpaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH, TPEOYyeT KPUTHYHOCTH MBIIIUICHHS, CHOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATh CBOM JICHCTBUS U BBIBOJBI, (OPMYJIMPOBATH
yTBepxKAeHus. OcBoeHHEe Kypca aireOpbl 00ecneunuBaeT pa3BUTHUE JIOTUYECKOrO MBILIUICHUS OOYYarolIUXCs: OHU UCHOIb3YIOT NEIYKTHUBHbBIC U
UHIYKTUBHBIE PAaCcCy>KJCHHsS, 0000IIEeHNe U KOHKpETH3alHio, abcTparupoBanue W a”ajgoruto. OO0yuyeHue anreOpe MpearoyiaraeT 3HAYUTEIIbHBIN
00BEM CaMOCTOSITEIILHON AESITENbHOCTH O0YyYaroIIUXCsl, IOATOMY CaMOCTOSATEILHOE pElIeHUE 3a7]a4 €CTECTBEHHBIM 00pa30M sIBJISIETCSl peain3anuei
NEeSITeIbHOCTHOTO MPUHIMIA OO0yYESHHSI.

B cTpykType nporpamMmsl yueOHOTO Kypca «Anredpa» OCHOBHOM HIKOJIBI OCHOBHOE MECTO 3aHHMAIOT COJEPIKATEIbHO-METOIMYECKHUE JINHUHU:
«Yucma W BBIYHUCHCHUS»; «ANTEOpandecKHe BBIPAKCHUS»; «YpaBHEHUsI W HepaBeHCTBa»; «Dynkumm». Kaxmas u3 3TUX comeprkaTelbHO-
METOJAUYECKUX JIMHUNW pa3BUBACTCA Ha MPOTSHKEHUH TPEX JIET U3YYEHHUs] Kypca, €CTECTBEHHBIM OOpa3oM IeperieTasich U B3aUMOJCHCTBYS C
JIPYTUMU €ro JUHUSAMH. B Xo1e u3ydeHns Kypca 0OydJaronMMcs MIPUXOAUTCS JIOTHYSCKH PacCyXaTh, UCIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
sI3BIK. B CBSA3M € 3TUM 1Ie1eco00pa3HO BKIIOUUTH B MOPOrpaMMy HEKOTOPHIE OCHOBBI  JIOTHKH, MPOHHU3BIBAIOIINE BCE OCHOBHBIC pPa3Jieibl
MaTeMaTH4eCKOTro OoOpa30BaHUs M CIIOCOOCTBYIOIIME OBJIAJCHHUIO  OOYYalOIIMMHUCS OCHOB YHHUBEPCAIBHOTO MAaTEeMaTHYECKOTO s3bIKa. Takum
00pa3oM, MOXKHO YTBEPKJaTh, YTO COACPKATEIbHOM M CTPYKTYpPHOH OCOOEHHOCThIO Kypca «ANredpay» SBISICTCS €ro HMHTETPHUPOBAHHBIN
XapakTrep.

Coneprkanue JTUHUU «YUuciaa U BBIYUCICHUS» CIIYKUT OCHOBOM IJIs1 JaJbHEUIIIEero M3y4YeHHUsI MaTeMaTUKHU, CHOCOOCTBYET Pa3BUTHIO Y
00yYarOIMNXCA JIOTUYECKOTO MBIIUICHUS, (POPMHUPOBAHUIO yMEHHUS TOJIB30BATHCS aJITOPUTMAaMH, a TakKXe IPUOOPETEHUIO MPAKTHUYECKUX
HaBBIKOB, HEOOXOAUMBIX JJIs1 IOBCEIHEBHOM XM3HU. Pa3zBUTHE MOHATHS O YHCIIE B OCHOBHOM IIKOJIE CBA3aHO C PAllMOHAIbHBIMUU

UppanoHaJIbHBIMU quciiaMH, (pOpMHUpPOBAHUEM NOPEJICTABICHUN O JEHUCTBUTEIBHOM YHCJIE. 3aBEpIIEHHE OCBOCHUS YHCIOBOW JIMHUU
OTHECEHO K CTaplleMy 3BE€HY o0IIero oopa3zoBaHHUs.
ConepxaHue JBYX ajJreOpandeckux JIMHUH — «AJreOpandyeckue BBIPAXXEHUS» U «YPAaBHEHUS M HEPABEHCTBa» CIOCOOCTBYET

(opmupoBanuio y oOydaromuxcsi MaTeMaTUYeCKOro arrapara, HEOOXOIMMOTO IS PEIISHUs 3aJad MaTEeMaTHUKH, CMEXHBIX MPEIMETOB U
NPaKTUKO-OPUCHTUPOBAHHBIX 3a7a4. B OCHOBHOMW MIKOJIE YYEOHBINM MaTepHuall TPYIIIHUPYETCS BOKPYT PAallMOHAJIIBHBIX BBIpaKeHUM. AnreOpa
JIEMOHCTPUPYET 3HAUEHUE MaTE€MaTUKH KakK s3bIKa AJIs1 IMMOCTPOEHUS MATE€MaTHUYECKHUX MOJEJIEH, OIMCAaHUs MNPOLECCOB U SIBJICHUU
peanbHOrOo Mupa. B 3amaun oOyueHUs anreOpe BXOST TaKKe JaJbHEHUIIee pa3BUTHE AJTOPUTMHUYECKOTO MBINUICHUS, HEOOXOAUMOTO, B
YacTHOCTH, JJIsI OCBOCHUS Kypca HH(POPMATHUKH, U OBJIaJICHUE HABBIKAMHU NEeAYKTHUBHBIX paccyxjaeHuil. [IpeodbpazoBanue CUMBOIBHBIX (hOpPM
BHOCHUT CBOM CIeITU(PUUECKUIT BKJIAJ B Pa3BUTHE BOOOpPaKEHHSI, CITOCOOHOCTEH K MaTeMaTHYE€CKOMY TBOPUYECTRY.

Conepxxanne (HyHKIHOHATBHO-TpAPUUECKON JIMHUU HAIEIEHO Ha IIONy4YeHUE WIKOJIbHUKAMU 3HaHUN O QYHKIUIX KaKk BaKHEUIIEH
MaTeMaTUYeCKOW MOJENM JJisi ONMUCAHUS W HCCIEeJOBaHUs pa3HOOOpa3HBIX MPOLIECCOB U SBJIIEHUNW B mpupojae U odmiectBe. M3ydeHue storo
MaTepuaiga CIOoCOOCTBYET Pa3BUTHIO Y OOydYarONmIMXCs YMEHHUS HCIIOJBb30BaTh PA3IMUHBIC BBIpA3UTEIbHBIE CPEACTBA SI3bIKA MAaTEMaTHUKH —
CIIOBECHBIE, CUMBOJIMYECKHE, Tpa)UueCKre, BHOCUT BKJIaJT B (POpMHpOBaAHHE TIPEJICTABICHUNA O POJIM MAaTEeMAaTHKHU B PAa3BUTHU ITUBWIN3AIUUA U
KYJIbTYDBI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CornacHo yuyebHOMYy IuIaHy B 7—9 Kilaccax H3ydYaeTcsi y4eOHBbIM Kypc «AJreOpay», KOTOPBIM BKIIOUACT CJICAYIOIINE OCHOBHBIC
pas3zaensl COIECPIKAHUS: «YHwucma u BBIYMCIICHUS», «AIreOpandyecKrue BBIPAXKEHUsS», «YPAaBHEHHUsI U HEPaBEHCTBA»,
«DyHKIHUN.



VYueOHBIN IJITaH Ha WU3y4YeHHEe anreOpel B 7—9 Kilaccax OTBOIUT HE MeHee 3 y4eOHBIX YacOB B HEIEIIO B TEUCHHE KaXIOTO roja
0o0yueHus1, Bcero 3a Tpu roga oOyudenuss — 306 yueOHBIX 4acoB.

COJEP/KAHUE YYEBHOI'O KYPCA (IIO 'OJJAM OBYYEHMUS)

7 KJacc
Yucna u eviuucnenusn
Payuonanvnvie uucna
JlpoOu OOBIKHOBEHHBIE U JIECATUYHbIE, IEPEX0] OT OAHONU (OpMBI 3anucu Apodeit k apyroi. IloHsTHE palMOHaIBHOIO YMCIA, 3allMCh, CPAaBHEHUE,
yHOpsIIOUUBaHUE palMoHaNbHBIX  Yucen. ApudMeTuueckue ASUCTBUS C palMOHAJIBHBIMU YHCIaMu. Pemenue 3amay u3
pealbHOM NMPaKTUKU Ha 4acTH, Ha JPOOH.
CreneHp C HaTypaldbHBIM IIOKa3aTeJIEM: OIIpeAeiieHHue, IpeoOpa3oBaHUE BBIPAXKEHUU HAa OCHOBE ONPEIEICHHS, 3aIlUCh OOJIBIINX YHCEI.
IIpouieHTHI, 3aNIMCh IPOLIEHTOB B BUAE APOOU U IpOoOU B BUJIE PO LIEHTOB. TpH OCHOBHBIC 3aJlauM HA MPOLEHTHI, peIICHUE 3a/4a4 U3 peaibHOMU
npaktukd. [IpumMeHeHue NpU3HAKOB AEIUMOCTH, PA3JIOKEHUE Ha MHOXMTEIH HaTypaJibHbIX 4ucesl. PeasbHble 3aBUCUMOCTH, B TOM YMCJIE
npsiMasi 1 oopaTHasi IpOIOPLHUOHAIBHOCTH.
Anzeopauueckue 6viparceHusn
IlepeMeHHBIE, UNCIIOBOE 3HAUYEHUE BBIPAKCHUS C IIEpEeMEHHOM. JlomycTuMble 3HadyeHMs IIepeMeHHbIX. lIpencraBieHue 3aBUCHMOCTH MEXIY
BeIWYMHAMU B BuJe ¢Gopmynbl. Beraucinenus no ¢popmynam. [IpeobpaszoBanne OyKBEHHBIX BBIPAKEHUM, TOKICSCTBEHHO pPAaBHBIC BBIPAKCHUS,
npaBwia  IpeoOpa3oBaHUsl CyMM M NPOU3BEIECHUM, MpaBujla PAaCKPbITHUS CKOOOK M MPUBEAEHUS MOJOOHBIX ciaraeMbiX. CBOHCTBA CTENEHU C
HaTypajbHbIM mNoka3areseM. OgHouleHbl U MHOrowieHbl. CteneHb MHorouieHa. Cio)KeHue, BhIYMTAaHUE, YMHOXXE€HHE MHOrouwieHoB. dDopmybl
COKpAIICHHOTI'O YMHOXXEHUSI: KBaJApaT CyYMMBI U KBaJpaT pa3zHocTH. PopMyJia pa3HOCTH KBaApaToB. Pa3nokeHrue MHOIOUJIEHOB Ha MHOKHUTEIIH.
Ypasenuenua
YpaBHeHHE, KOPEHb YpaBHEHUsI, IpaBUila IpeoOpa3oBaHusl ypaBHEHUs, PABHOCUJILHOCTh YPaBHEHUMH.
JIuHeliHOe ypaBHEHHUE C OJIHOU NEPEMEHHOI, YMCIIO KOPHEN JIMHEMHOTO ypaBHEHUsI, pEIICHHUE JIMHEHHBIX ypaBHeHUH. CocTaBieHHE YPaBHEHUH I10
YCJIOBMIO 3a7aui. PelieHne TeKCTOBBIX 3a7a4 ¢ IIOMOIIBIO YPaBHEHUH.
JIuneliHOe ypaBHEHUE C JIBYMs MEepeMEHHbIMU U ero rpaduk. Cucrema AByX JIMHEWHBIX YpaBHEHUI C JIByMs NEepeMEHHbIMHU. PemeHue cucrem
YPaBHEHUI c1OCOOOM IMOICTaHOBKU. [Iprmephl perieHuss TeKCTOBBIX 3a7lad C MOMOIIbI0O CUCTEM YpaBHEHHH.
Koopounamut u zpagpuxu. @ynkuyuu
Koopaunara touknm Ha npsiMod. YuHcCiaoBbIE NPOMEXYTKH.
PaccrosstHne Mexay AByMsl TOUKAMHU KOOPJAWHATHOM IIPSIMOM.
[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AGcuucca U opAMHATa TOYKHM Ha KOOPAWHATHOM muiockocTH. [Ipumepsl rpadukoB, 3aJaHHBIX
popmynamu. Urenune rpadpukoB peanbHbIX 3aBUcuMocTel. [lonsitue pynkuuu. I'padpuk pynkuun. CpoiictBa ¢GyHkuui. JIunelinass ¢yHKIus, ee
rpadpuk. I'papuxk ¢pyskmum y = | x |. ['paduueckoe pemieHne IMHEHHBIX YPaBHEHUH U CUCTEM JIMHEUHBIX YPaBHEHUIA.
8 kuacc
Yucna u evtuucnenusn
KBanparaeiii kopeHb u3 ugucia. [lonstue o0 uppanmoHanmbHOM uucie. JlecsTuuHble TPHOIMKEHUS HppalMoOHaIbHBIX uucelsl. CBOWCTBa
apu(METHUYECKNX KBAApPaTHBIX KOPHEH W HX NPUMEHEHHE K MPEoOPa30BAHUIO YHUCIIOBBIX BBIPAKEHUIN M BBIUMCICHUAM. JleiiCTBUTEIbHBIC
4qucIa.
CreneHb ¢ LIEJIbIM NOKA3aTeyieM U e¢ cBolicTBa. CranjapTHas 3allMCh YMCIIA.



Anzedpauueckue ewvipariceHusn
KBanpaTHblil TpEXuieH; pa3joKEeHUE KBAAPATHOTO TPEXUIEHA HA MHOYKUTEH.
Anre6panydeckas 1poOb. OCHOBHOE CBOMCTBO ajreOpanueckoil npodu. Cio)keHue, BBIYMTAaHHUE, YMHOXKEHUE, JIeJICHHE alireOpandecKkux Apooei.
PanmoHanbHBIE BRIpaXKEHUS U UX IMPEOOpa3oBaHHUE.
Ypaeuenusn u nepasencmea
KBanpatHoe ypaBHeHue, dopmyna KOpHEH KBaJpaTHOTO ypaBHeHHs. Teopema Buera. Pemenue ypaBHEHUI, CBOISIIUXCS K JIMHEHHBIM H
KBaJpaTHbIM. I[IpocTeiimne npoOHO-pallMOHAJIBHBIE YPABHEHUS.
I'paduueckast mHTEpIIpETALIMS ypPAaBHEHUNW C JIByMsI NEPEMEHHBIMHU M CHCTEM JIMHEHHBIX YPaBHEHUI C ABYMs IepeMeHHBIMH. [Ipumeps! permenus
CHUCTEM HEJIMHEHHBIX YPaBHECHUW C JBYMsI IIEPEMEHHBIMH.
Pemrenne TEKCTOBBIX 3ajlad alreOpandecKuM CIOCOOOM.
YuciioBble HEPAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OIHOM NEepeMEHHON. PaBHOCUIBHOCTH HEpaBeHCTB. JIMHENMHbIE HEPAaBEHCTBA C OJHOM
nepeMeHHoM. CHCTeMbl JHHEUHBIX HEPABEHCTB C OJHON NEPEMEHHOM.
Dyukyuu
ITonsaTne ¢byskuuu. O6nacTh ONpEneICHUs 1 MHOXXeCTBO3HaueHU (yHKInu. CriocoObl 3a7aHus (PyHKITUHN.
I'paduk pynkoum. UreHne cBOUCTB PYHKIIMU MO €€ rpaduky.
[Ipumepsl rpadukoB (YHKIMHA, OTPaKAIOMIUX PEaAbHBIE ITPOIECCHI.
DyHKIMHU, ONUCHIBAIOIINE NPSAMYIO U 0OpaTHYIO MPOMOPIMOHAIBHbIE 3aBUCUMOCTH, UX rpaduku. @yukuuny = X2,  y = x5,y = X, y =[xl
I'paduueckoe perienne ypaBHEHHUM U CUCTEM ypaBHEHUU.
9  Kkdace
Yucna u eviuucnenusn
JleNCTBUTEBHBIE YHCIIA
PamyonanepHble uKcia, UpPpPALUOHAIBHBIE 4YMCIIAa, KOHEUYHbIE M OECKOHEYHbIE JECSATHYHBbIE JpoOH. MHOXKECTBO  JEUCTBUTEIBHBIX YHCEI;
NeNCTBUTEIbHBIE YHCIa KakK OECKOHEUHBbIE JeCsTUYHbIE poOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE MEXKJIY MHOXKECTBOM JEHCTBUTEIBHBIX
4HUCeJl U KOOPAMHATHOU IIPSIMOM.
CpaBHeHHE ACHUCTBUTEIBHBIX YHCEN, apUPMETHUYECKHE JEeHCTBUS C ACHCTBUTEIBLHBIMU YHCIAMMU.
M3mepenus, npuOIMKeHus, OLEHKH
Pa3Mepnl 00BEKTOB OKPYIKAIOIIEr0 MUPA, UIMTEIBHOCTh MPOLIECCOB B OKPY’KAIOIIEM MUpE.
[TpubnmxeHHOe 3HaYUeHUE BEIUYUHBI, TOYHOCTD NpUOImkenusi. Okpyrienue yucen. [Ipukuaka m olneHkKa pe3yjlbTaTOB BBIYMCICHUH.
Ypasénenus u nepasencmea
VpaBHEHUs C OJHOM NEPEMEHHON
JImHeltHOE ypaBHeHUE. PelieHre ypaBHEHUM, CBOOAIIMUXCS KIIMHEUHBIM.
KBanparnoe ypaBHeHue. Pemienue ypaBHEHHMM, CBOIAIIMXCS K KBaJAparHbIM. bukBanpatHoe ypaBHeHue. IIpumepsl pemnieHust ypaBHEHUN
TPETBEN U YETBEPTON CTENEHEN pa3JI0OKEHUEM HAaMHOXXUTEIIH.
Pemienne npoOGHO-palilMoOHaJIbHBIX YpaBHEHUH. Pernienne TeKCTOBBIX 3aJa4 ajJreOpandyeckuM METOI0M.
Cucremsl ypaBHEHHH
VpaBHeHHE C IBYyMsI IEpeMEeHHbBIMU U ero Trpaduk. PelreHue cuctem NByX JUHEWHBIX YpaBHEHUM C JByMs TI€peMEHHBIMHU. PelmeHue cucrem
JIByX ypPaBHEHHM, OJHO M3 KOTOPBIX JIMHEHHOE, a JIpyroe — BTOpPOil crerneHu. | 'paduueckass MHTEpHpEeTalUsi CUCTEMBl YPAaBHEHHH C JBYyMsI
IIEPEMEHHBIMM.
Pemrenne TEKCTOBBIX 3ajlad alreopandeckuM CHocOOOM.



HepaBencrtpa
YucnoBele HEPABEHCTBA U UX CBOMCTBA.
Perienve nuHENHBIX HEPABEHCTB C OJTHOM NepeMeHHOM. PellieHnecucreM JIMHEHWHBIX HEPaBEHCTB C OJIHOM mnepemeHHOM. KBazpatHbie

HepaBeHcTBa. [ padudeckasi nHTEpOpeTanus HEPaAaBEHCTB U CUCTEM HEPABEHCTB C JABYMs IIEPEMCHHBIMH.

Dynxkuuu
KBanparuunas ¢ynkmus, e¢ rpadpuk u cBoiicrBa. [lapabona, KO- OpAMHATHI BEPIIUHBI TapadoJIbl, OCb CHMMETPUHN NapaboJIbl.
I'padpukn dynxmmii: y = kx, y = kx + b, y=x/x, y =x,y = X,y = |x| u ux cpoiicraa.

Yucnogpte nocnedosamenvrocmu

Onpenenenne U cocoObl 3aaHUS YUCIIOBBIX MOCIIE0BATEILHOCTEH
ITonsarue YHCJIOBO MOCJIeIOBATEIbHOCTH. 3aJaHUEIIOCIE/IOBATEIILHOCTH PEKYPPEHTHOU (hopMyoi u popmyJioi N-ro dieHa.
Apudmernueckas ¥ reOMETpUUYECKas MPOTrpeccun
ApudmeTrrnueckass U reomMeTpuyeckass mnporpeccuu. Dopmylibl N- ro yjieHa apuPpMeTHYecKOr U TeOMETPUIECKON MPOTPECcCUii, CYMMBI TIEPBBIX N

YJIEHOB.
H3o6pakeHre 4ieHOB apu(PMETHIECKON U T€OMETPUUYECKOM MIPOTPECcCHUil TOYKaMU Ha KOOPAWHATHOM IJIOCKOCTH. JIMHENHBINH U SKCOHEHITUATbHbBIN

pocT. CinoKHbI€ NPOLIEHTHI.

IIJIAHAPYEMBIE IPEAMETHBIE PE3YJIbTATBI OCBOEHUS IPUMEPHOM PABOUYEH ITPOTPAMMBI KYPCA (IIO TOJAMOBYUYEHMUS)
CaMbIM 00IIMM pe3yJbTaTOM OCBOEHHS yueOHOro npeamera «Ainredpa» odydaromumuca ¢ 3[IP 1omxHO cTaTh MOJIHOLEHHOE OCHOBHOE 00Iliee oOpa3oBaHHUe,
pa3BUTHE COLMANBHBIX (KM3HEHHBIX) KOMIETEHIUH.

JInuHOCTHBIE, METAIIpeIMETHBIE U TPEIMETHBIE pe3yabTaThl ocBoeHus oOyuatouumucs ¢ 3I1P coorserctBytor ®I'OC OOO.
B pe3ynbrare M3ydyeHus aHIVIMHCKOro s3bIKa B HAayaJbHOM IIKOJIE Y oOydwaromerocst OyayT cOpMHpOBaHbI JIMYHOCTHBIE, METANpEIMETHbIE U IpPEAMETHBIE
pe3ynbTatel, ooecneunBaromue BoinoaHeHrne @I'OC OOO u ero ycneniHoe AanpHeiee o0pa3oBaHue.
OcBoenue yuyeOHOro mpenmera «Airedpa» Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs JOJKHO OOEClneyrnBaTh JOCTHXKEHUE CIIeAYIOIINX
MPEeAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:
7 KJIacC
Yucna u eéviuucienusn
- BrInonHATE, codyeTasi yCTHbIE U MUCbMEHHBIE TIPUEMBI, apudMEeTHYECKUEe NEUCTBHUS C pallMOHAIBHBIMU YUCJIaMHU.
- HaxonuThs 3HaUCHUS YHUCIOBBIX BBIPAKCHUN; MPUMEHITH Pa3HOOOpa3HbIE CIIOCOOBI M MMPUEMBI BEIYHCIICHHST 3HAYCHUI TPOOHBIX BBIPAKCHUH,
coJiepr>KalliuXx OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH.
- IlepexoauTh OT OAHOW (OpPMBI 3alMCH YHUCEN K Jpyrod (ImpeoOpa3oBbIBaTh AECATHUYHYIO ApPOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JIECATUYHYIO, B YaCTHOCTU B OECKOHEUHYIO JIECATUYHYIO APOOB).
- CpaBHHBaTh W YNOPSIOYUBATH pallMOHAIBHBIC YHCIIA.
- OKpyrisiTh 4YHCIIA.
- BBITTIOTHAT IPUKUAKY U OIIEHKY pe3yJIbTaTa BRIYUCIICHU, OIIEHKY 3HAUYCHWI YHCIOBBIX BBIPAXKCHHU.
- BBIMONHATE 1EHCTBUS CO CTENEHSIMU C HaTypaJlbHBIMH ITOKA3aTEIISIMH.
- IIpuMeHsTh NpHU3HAKHU AEJIMMOCTH, PA3JIO)KEHUE Ha MHOKHMJIM HATypaJIbHbIX YHUCEJI.
- Pemrate npakTUKO-OpPUEHTHPOBAHHBIC 3aJa4yM, CBA3aHHBIE C OTHOIIECHHUEM BEJIWYUH, MPOHNOPIHOHAIBHOCTHIO BEJIWYHH, MHPOILEHTAMU;
MHTEPHPETUPOBATh PE3YJIbTAThl PELICHUs 3aJadc YYCTOM OIPaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMHU pacCcMaTpPUBAaEeMBbIX OOBEKTOB.

Anzebpauueckue evipasrcenus



- Hcnonp3oBaTh anre6panyeckyro TEPMHUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B MIPOIIECCE OCBOEHUS yueOHOro MaTepualia.

- Haxonutes 3HaueHUsI OyKBEHHBIX BBIPAXKCHUH MPU 3aJaHHBIX 3HAYCHUSIX MEPEMCHHBIX.

- BeimonHsATe mpeoOpa3zoBaHUsl LEJIOTO BBIPAXKEHUSI B MHOTOWICH IIPUBEJIEHUEM MNOJOOHBIX CJlaraeMbIX, PAaCKPhITUEM CKOOOK.

- BBINOMHATE YMHOKEHHE OJHOWICHA HAa MHOTOWICH M MHOIOWICHA HAa MHOTOWICH, NPUMEHATH (OPMYJIbI KBajapara CyMMbI M KBajpara
pa3HOCTH.

- OCyIIeCTBIISITh PA3JIOKEHUE MHOTOWICHOB HA MHOMXHWTEIIM C TIOMOIINBIO BBIHECEHHS 32 CKOOKH OOIIEro MHOXUTENs, TPYHNIUPOBKHU
cllaraeéMbIX, MPUMEHEHHUs (OpPMYJI COKPAIICHHOTO YMHOKEHHUS.

- [TpumeHsTh MpeoOpa3oBaHUs MHOTOWICHOB JIJIsI PEIICHUS Pa3IUYHbIX 33714 U3 MaTeMAaTUKH, CMEXKHBIX TIPEJIMETOB, U3 pealbHOW MPAKTUKH.

- Hcnonp3oBaTh CBOMCTBA CTEIIEHEH C HATYpalbHBIMUIIOKA3aTEIISIMU JIJIsI TTPeoOpa30BaHUsl BhIPAKECHUU.

Ypaenuenus u nepasencmea

- Pemate nuHeliHble ypaBHEHUsI C OJHOM MNEpPEeMEHHOM, MPUMEHssI MpaBuiia Nepexojia OT UCXOJHOTO YPaBHEHUSI K PAaBHOCHIILHOMY €MY.
[TpoBepsATh, SIBIASIETCST JHU YHUCIIO KOPHEM YpaBHEHHUSI.

- IIpumensTh rpaduyeckue METOIbI ITPU PEILICHUU JUHEHHBIX YPABHEHUN U UX CHUCTEM.

- [Monbuparte ipuMepsl nap YUCE, SIBISTFOIIAXCS PEIICHUEMIIMHEHHOTO YPaBHEHUSI C ABYMSI MEPEMEHHBIMU.

- CTpouTh B KOOPJAMHATHON MJIOCKOCTH TpaduK JIUHEHHOTO YPaBHEHUs C ABYMs NIEPEMEHHBIMU; IOJB3YSACh TPapUKOM, IPUBOAUTH TIPUMEPHI
pelieHus ypaBHEHHUSI.

- Pemate cuctembl JByX JIMHEHHBIX YpaBHEHHUM C JBYMs IEPEMEHHBIMH, B TOM 4HCJ€ TpaUUECKH.

- CocTaBisATh W peuarbh JUHEHHOE YpPaBHEHUE WIIM CHUCTEMY JIMHEWHBIX ypPaBHEHUM TI0 YCJIIOBUIO  3aJlayd, UHTEPIPETHUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33Jla4i MOJYUYEHHBIN pe3yibTar.

Koopounamut u cpagpuxu. @ynkuyuu

- HN300pakath Ha KOOPAMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM KOOpJHHATaM, Jy4YH, OTPE3KH, WHTEPBaJbl, 3alHCHIBATh
YHUCJIOBBIEC IPOMEXKYTKH Ha aJIreOPanuecKoOM SsI3BIKE.

- OtmeyaTh B KOOPJAWHATHON MIIOCKOCTH TOUYKH IO 3aJJaHHBIM KOOpJUHATAM; CTPOUTH rpaduku TuHEeHbIX GyHKIuil. CTpouts rpaduk GpyHKIUU Y
=[xl

- OnuckiBaTh C TIOMOIIBIO (PYHKIIMI U3BECTHBIE 3aBUCUMOCTU MEXIY BEJIMUYHMHAMU: CKOPOCTh, BpEeMsl, pacCTOSIHHE; 1IeHa, KOJINYECTBO,
CTOMMOCTbB; HPOU3BOJAUTEIBHOCTb, BpEMs, 0ObEM pabOTHI.

- HaxomuTte 3HaueHue GyHKIIUH 110 3HAYCHHUIO €€ apryMeHTa.

- I[Toanmate Tpadudeckuii criocod mMpeAcTaBiIeHUs] W aHaln3a WH(GOPMAIUHM;, U3BJICKaTh W HWHTEPIPETUPOBATH WH(POPMAIUIO U3 TpadUKOB
pEAIbHBIX MPOIIECCOB U 3aBUCUMOCTEM.

8 KJ1acce

Yucna u éviuucnenusn

- Hcnonp30BaTh HAYATLHBIE MTPEACTABIICHUSI O MHOYKECTBE A€M CTBUTEIIbHBIX YHCEIT JJIs CPDAaBHEHUSI, OKPYTJICHUS] U BBIYUCIICHUN; HW300pakaThb
JICHCTBUTEIIPHBIE YHCIIa TOYKAMH Ha KOOPAWUHATHOU MPSMOIA.

- I[TpumeHsaTh MOHATHE apU(METUUYSCKOTO KBAJPATHOTO KOPHS; HAXOJUTh KBaJpaTHbIE KOPHH, HCITOJB3YS npu HEOOXOIMMOCTH
KaJIbKYJISITOP; BBITIOJHSTH MIPE00pa30BaHUs BBIPAKEHUN, COJICPKAIINX KBAIpaTHbIC KOPHH, UCITOIB3YsI CBOMCTBA KOPHEH.

- HMcnonp30BaTh 3ammucu OOIBITUX U MAJIBIX YUCEJT C TIOMOIIBIO JICCITUYHBIX ApoOei u creneHei uncia 10.

Anzebpauueckue evipasrcenus

- [IprMeHATh MOHSTHE CTENEHH C LEJbIM II0Ka3aTelIeM, BBIMOJHATh MPeoOpa3oBaHUs BBIPAXKEHUM, COJEPIKALIUX CTEIEHH C LEIbIM
MMOKa3aTeeM.



- BBINONHATE TOXAECTBEHHbIE NpPeOOpa30OBaHUs PALMOHAIBHBIX BBIPAXKEHMH Ha OCHOBE MpaBUJI JEHMCTBUM HaJ  MHOTOWIEHAMU U
anreOpandyecKuMu ApOOsMU.
- PackianpiBaTh KBagpaTHBINA TPCXYICH HA MHOXKHUTEIIH.
- [IpumensaTs TipeoOpa3oBaHUsI BBIPAKEHUM I PELICHUS

pa3IMYHBIX 3a74a4 U3 MaTEMaTUKH, CMEXHBIX IIPEAMETOB, U3 PEaIbHOU IPAKTUKH.
Ypasuenusn u nepasencmea
- PemaTte nmuHelHBIE, KBaJpaTHbIC YPAaBHEHHUSA W PALMOHAIBHBIC YPABHEHUS, CBOISIINECS K HUM, CUCTEMBI IBYX YPAaBHECHHH C OBYyMs
II€PEMEHHBIMU.
- IIpoBoauTe mnpocTeHIIME HCCIENOBAaHHUSA YPAaBHEHUW M CHUCTEM YpPAaBHEHUH, B TOM YHCJI€ C MPUMEHEHUEM TrpadHUyuecKux
npejcTaBieHui (ycTaHaBINBaTh, UMEET JIM YPaBHEHUE WJIM CUCTEMA YPaBHEHUM pPELICHUs, €CJIIU UMEET, TO CKOJIBKO, U IIp.).
- [lepexoauTh OT CIIOBECHOM (POPMYJIMPOBKM 3aJaud K €€ ajareOpanyveckoil MOJIeIM C IOMOIIBIO COCTaBJIECHHUSI YPABHEHUSI WM CUCTEMBI
YPaBHEHHUM, HHTEPIIPETUPOBATH B COOTBETCTBUMU C KOHTEKCTOM 3a/a4M IOJIy4YEHHBIN pe3yJIbTaT.
- IIpuMeHATH CBOMCTBA YHCIOBBIX HEPABEHCTB UISI CPAaBHEHMS, OLICHKM; pEILIATh JIMHEMHbIE HEPABEHCTBA C OJHOM IIEPEMEHHOM M HX
CHCTEMBI; aBaTh T'pa(UUecKyl0 MILTFOCTPAIINIO MHOYKECTBA PEIICHUH HEPABEHCTBA, CUCTEMbl HEPAaBEHCTB.
Dyukyuu
- I[Tonumate ¥ wucHoJB30BaTh (PYHKUHOHAIBHBIE IOHATHS U SI3bIK (TEPMHHBI, CUMBOJMYECKHE O003HAUYEHMs1); ONPEAEIISATh 3HAUEHUE
(pyHKIIMM IO 3HAYEHUIO apryMEHTa; ONpeaeisaTh CBOMCTBA (DyHKIMHU 110 €€ rpaduky.
- Crpouts rpaduku djaeMeHTapHbIX GyHKIuM Buga y =K/X, y = X,

y = x3, y =X, Yy = Ix|; onmuCchIBaTh CBOHCTBA YMCIOBOH PYHKIIUM TIO €€ rpaduKy.
9  kmacc
Yucna u evtuucnenusn
- CpaBHUBaTh W YNOPSJOYMBATh pallMOHAJIbHBIE U UppAllMOHAJIbHBIE YHCIIA.
- BeinonHsaTe apudmMmeTnueckue IeUCTBUS C pAalMOHAIBHBIMHU UYHMCJIAMHM, coO4deTasi YCTHbIE M IHCbMEHHBIE IIPHUEMBbI, BBINOJHSITH
BBIUMCJICHUSI C UPPALMOHAIBHBIMHU YHCIJIAMU.
- HaxonuTe 3Ha4yeHUs CTENIEHEN C LIEJBbIMH NOKa3aTEISIMU U KOPHEH; BBIYUCIIATH 3HAUCHHUS YHCIOBBIX BBIPAXKECHUU.
- OKpyTIaaTh A€MCTBUTEIbHBIE YHCIA, BHINOJIHATh IPUKUJIKY pe3yJibTaTa BBIUMCIECHUN, OIEHKY YMCIJIOBBIX BBIPa)KECHUM.
Ypasuenusa u nepasencmea
- Pemare nuHeliHBIE U KBAJpAaTHBIE YPABHEHUS, YPABHEHMUSI, CBOSIIIHUECS K HUM, MpocTelre/poOHo-palinoHaIbHbIE

YpaBHEHHUSI.
- Pemare cucrembl IByX JIMHEHWHBIX YPAaBHEHUMN C JIByMsl IIEPEMEHHBIMHU W CHCTEMBI JIBYX YPaBHEHHUU, B KOTOPBIX OJHO YpPaBHEHHE HE
SIBJIIETCSI JIMHEWUHBIM.
- Pemats TekcToBhIe 3a/1aun  anreOpandeckuM CcHocoOOM C MOMOIIBIO COCTaBJIECHUS YpaBHEHUsSI WM CHCTEMbl JBYX YpaBHEHUU C JIByMs
IIEPEMEHHBIMU.
- I[IpoBoauTh mnpocTelIilMe HCCIeIOBaHUS YpPaBHEHUM W CHUCTEM YpaBHEHUN, B TOM 4YHCJIE€ C MOPUMEHEHHEM TIpaduyecKux
npeacTaBieHUM (yCTaHaBINBAaTh, UMEET JIU yPaBHEHHUE WM CUCTEMA YPABHEHUI PEILIEHUs], €CJIM UMEET, TO CKOJIBKO, U Ip.).
- Pemrate cucrembl JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO; M300pakaTh PEIIEHUE CHCTEMBI
HEPABEHCTB Ha YHUCJIOBOM IIPSIMOM, 3aIIMCBIBATBH PEIICHHUE C IOMOIIBIO CHUMBOJIOB.
- Hcnonp30BaTh HEpaBEHCTBA IIPU PELICHUH pPa3IMYHBIX 3a1ad.

Dynuxkyuu X



- Pacnio3HaBath (yHKIIMM HM3YyYEHHBIX BHUIOB. [lOKa3pIBaTh CXEMaTHYECKH PACIIOJIOKEHHE Ha KOOPAWHATHOHN IJIOCKOCTH IrpaduKOB (PYHKIUN

BUja: Yy = kx,y:kx+b,y:xk,y:ax2

+bx +c,y=x3y=X,y=1x|B3aBUCUMOCTH OT 3HaYeHHIi K0((PHUINEHTOB; ONUCHIBATH CBOHCTBA (hYHKITHIA.
- Ctpouth u w#300pakaThb CXeMaTHYECCKM TpadUKd KBAJAPATUIHBIX (DYHKIUH, OMHUCHIBATH CBOWCTBA KBAJPAaTHUYHBIX (PYHKIHU MO HUX
rpagukam.
- PacriodHaBaTh KBaJpaTHYHYIO (QYHKIIHMIO 1O (opMysie, OPUBOIUTH IIPUMEPHI KBAJAPATUYHBIX (PYHKOHUNH W3 pealbHOM >KH3HU,
¢pU3uKH, TECOMETPHUU.
Apupmemuueckan u ceomempuyuecKkas npozpeccuu
- Pacrio3HaBaTth apu(METHYESCKYIO M TI'€OMETPHYCSCKYIOTIPOTPECCHU IIPHU Pa3HbIX CIIOCO0ax 3aJIaHMs.
- BBITTOHATE BBIYUCIICHUS C HUCIIOJIB30BaHUEM (GOpMys N-ro WwieHa apu(PMETHUYECKOM W TEOMETPHYCCKOW IIPOTPECcCHii, CYMMBI MEpBBIX N
YJICHOB.
- N300pakath WICHBI ITOCICI0BATSILHOCTH TOYKAMH HA KOOPJIMHATHOW TIOCKOCTH.
- Pemrate 3aj1a4d, CBsI3aHHBIC c YHUCJIIOBBIMU TIOCJICJIOBATCIILHOCTSIMH, B~ TOM  YHCII€ 3aJa4yd M3  peajbHOW KHU3HU (C
HCITOJIb30BAHUEM KaJIbKyJIATOPa, HHU(PPOBBIX TEXHOIOTHIA).

TEMATUYECKOE IINIAHUPOBAHUE YYEBHOI'O KYPCA (IIO TOJAM OBYYEHMUSA)
7 kiacc
Mopnyab «Aaredpa» - 102 yaca

Ne HaumenoBanue pa3siena KosauuyectBo yacos DJIeKTPOHHbIEe 00pa3oBaTe/bHbIepecypchl

1.  Yucna u BeluncieHus. PannonansHble yncna 25 Ennnas xomtekuus nu@poBbIX 00pa30BaTeNbHBIX
pecypcos, POII, SAKnacc, Dokcdopn

2. Anrebpanyeckue BbIPasKEH Ust 27 Enunas komnekuus uudpoBbix 00pa3oBaTeIbHBIX
pecypcos, POIII, AAKnacc, ®okchopn

3. VYpaBHEHMSIM HEPABEHCTBA 20 Enunas xomutekuus 1u@poBbIX 00pa30BaTeNbHBIX
pecypcos, POII, SIKnacc, ®okcdopn

4.  Koopaunatsl urpapuku. OyHKIMH 24 Enunas komiekuust uudpoBbix 00pa3oBaTeIbHBIX
pecypco, POIII AIKnacc, ®okchopn

5. [ToBTOpeHue no60OIIEHNE 6 Enunas xomnekuus niudpoBbIX 00pa3oBaTeIbHBIX

pecypcos, POIII, SIKnacc, ®okchopn

8 ki1ace
Monayab «Adareopa» - 102 yaca



Ne HaumeHnoBaHue pa3jaesa KounyecTBO 4acoB JIeKTPOHHBbIE 00pa30BaTeIbHbIEPeCypPChl

1. Uwucna u BeruucieHus. KaapatHeie 15 Enunas komtekius nudpoBbIX 00pa3oBaTEIbHBIX
KOpHH pecypco, POIII, SIKnacc, @okchopn

2. Yucna u BeruncneHusi. CTeneHb CUeNbIM MoKa3aTelieM 7 Enunas komiekuust uudpoBbix 00pa3oBaTeIbHbIX
pecypcos, POIII, SIKnacc, ®okchopn

3. Anrebpanyeckue BblpakeHus. KBagpaTHblil TpexXuieH 5 Enunast kostekuus udpoBbIX 00pasoBaTEeIbHBIX
pecypco, POIII, SIKnacc, ®okchopn

4. Anrebpandeckue BolpaxkeHUs. AnreOpanueckas 15 Enumast komtexius qugpoBbix 06pasoBaTebHbIX
1poGhb pecypcos, POIII, SIKnacc, ®okchopn

S. VYpaBHenusiu HepaBeHCTBA. KBaipaTHble ypaBHEHUS 15 Ejast kojutekiust iupoBbiX 00pa3oBaTeibHbIX
pecypco, POIII, SIKnacc, ®okchopn

6. VYpaBHenusiu HepaBeHCTBA. CHUCTEMblypaBHEHU N 13 Envnas xomnexuus nupoBeIX 00pa30BaTEIbHbIX
pecypco, POIII, SIKnacc, ®okchopn

7. VpaBHeHHsA N HepaBeHCTBA. HepaBencTpa 12 Enunas komtekius nu@poBbIx 00pa3oBaTEIbHBIX
pecypcos, PO, SAKnacc, Dokcdopn

8. Oyukimu. OCHOBHBIE TTOHATHUS 5 Enunas xomnekuus nudpoBbIx 00pa3oBaTeIbHBIX
pecypcos, PO, SAKnacc, Dokcdopn

9. @Oynkuun. Yucnossle GyHKIUN 9 Ennnas xomtekuus 1u@poBbIX 00pa30BaTeNbHBIX
pecypcos, POII, SAKnacc, ®okcdopn

10.  |[loBTOpenme noboOIICHHE 6 Enunas komiekuus uudpoBbix 00pa3oBaTeIbHBIX
pecypcos, POIII, AAKnacc, ®okchopn

9 k1ace

Mopyab «Aareopa» - 102 yaca

Ne HaumenoBanue pasnena KosnvecTBO 4acoB DJIeKTPOHHBbIE 00pa30BaTeIbHbIEPeCypPChl
1. Yucna u BeMcaeHU. [{eficTBUTEIbHBIC YHCIa 9 Enunas komtekuust nudpoBbIX 00pa3oBaTeIbHBIX
pecypcos, POII, SAKnacc, Dokcdopn
2. YpaBHEeHUsI HHEPABEHCTBA. Y paBHEHHS COIHOM 14 Enunas komnekius nudpoBbIx 00pa3oBaTEIbHBIX
MEPEMEHHOM pecypcos, POIII, SIKnacc, ®okchopn




3. VYpaBuenust naepaBeHcTBa. CUCTEMBI YpaBHEHUN 14 Enunas komnexius nudpoBbIx 00pa3oBaTEIbHBIX
pecypco, POIII, SIKnacc, ®okchopn

4.,  |YpaBHeHus nHepaBeHCTBa. HepaBeHcTBa 16 Enunas komtekius nudpoBbIx 00pa3oBaTEIbHBIX
pecypco, POIII AIKnacc, ®okchopn

5. DyHKIIUN 16 Enunas komtekius nudpoBbIx 00pa3oBaTEIbHBIX
pecypco, POIII, SIKnacc, ®okchopn

6.  UwucioBbie mOCIEI0BATEIBHOCTH 15 Ennnas xomutekuus mudpoBbIXx 00pa30BaTeIbHBIX
pecypcos, POII, SAKnacc, ®okcdopn

7. [ToBTOpeHUe n0OOOIIEHNE 18 Enunas komteknus nudpoBbIX 00pa3oBaTeIbHBIX
pecypco, POIII, SIKnacc, ®okchopn

MMPUMEPHAS PABOYAS IIPOT'PAMMA YYEBHOT'O KYPCA «EOMETPUS». 7+9 KIACCHI
LEJIN U3YYEHUA YYEBHOI'O KYPCA

«MaremMaTuKky y>e 3aT€éM Y4YMTh HAaJ0, YTO OHA YM B IIOPSAAOK HNPHUBOAUTY», — IMHUCAJ BEIMKHU PYCCKMM ydeHbIM Mmuxamn BacuiabeBud
JlIomoHocoB. M1 B 3TOM COCTOMUT OJIHA M3 ABYX ILeJIe OOy4YeHHs] reoMeTpUuM KaK COCTaBHOM 4YacTH MaTeMaTUKM B IIKOJie. DTOM Lenu
COOTBETCTBYET JOKa3aTeJIbHasl JIMHUSA MpernogaBaHus reoMerpun.Cienyst npecTaBIeHHON padouel IporpaMMe, Ha4MHasi ¢ CEbMOIo Kjacca
Ha ypOKax reOMeTpUH OOyYarolMICs yYUTCSI MPOBOAUTH JOKa3aTEeIbHbIE PACCYXKJICHUS, CTPOUTH JIOTUYECKUE YMO3AKIIIOUEHUsI, JIOKAa3bIBaTh
WCTUHHBIE YTBEPXKIAEHUS U CTPOUTH KOHTPHPUMEPHI K JOXHBIM, MPOBOJUTH PACCYXJECHHUS «OT HOPOTHUBHOTO», OTJIWYATHCBOMCTBA OT
MIPU3HAKOB, (HOPMYJIMPOBaTh OOpaTHbIE YTBEPXKJEHUs. YUYEHUK, OBJAJEBIIMM HCKYCCTBOM pacCyXJaTb, OyJeT NpPUMEHSITh €ro u B
okpyxaromien xxu3Hu. Kak nucan reomerp u negaror Mrops @enoposud Illapeirus,

«JIIOABbMH, MMOHHUMAIOUIMMM, 4YTO TAaKOE€ J0Ka3aTeJIbCTBO, TPYJIHO M JaX€ HEBO3MOXXHO MAaHMIIYJIUpOBaTb». M B 3TOM COCTOHUT Ba)XHOE
BOCHUTATEJIbHOE 3HAUEHUE H3y4YEHUsI I'€OMETPHUH, MPUCYIIEEe MMEHHO OTEYECTBEHHOW MaTeMaTH4decKoul mikoje. Bmecte ¢ TeM aBTOpHI
IIpOrpamMMbl MPEAOCTEPETAIOT YUUTEIS OT U3JIMIIHEro opMajn3mMa, OCOOEHHO B OTHOLIEHWH HadaJl U OCHOBaHUM reomerpuun. dpaHiry3ckuii
maremaTuk JKaH /Ipbe1oHHE 11O 3TOMY ITOBOJIy BBbICKa3aJics Tak: «UTo KacaeTcsi JeTUKAaTHOMN MPOoOIeMbl BBEACHUS «aKCUOM», TO MHE Ka)KeTcsl,
YTO Ha IIEPBBIX IIOpax HY>KHO BOOOIIE H30erath NPOU3HOCUTH caMoO 3TO cJjioBo. C Apyroi ke CTOPOHBI, HE CIIeIyeT YIIyCKaTb HHU
OJHOM BO3MOYHOCTHU JaBaTh IIPUMEPHI JIOTUUECKUX 3aKJIIOYEHHUI, KOTOphle KyJla B OoJblIeil Mepe, UeM HJesl aKCHUOM, SIBISIFOTCS
WCTUHHBIMHU U €JUHCTBEHHBIMU

JIBUTATEISIMU MaTE€MaTHUYE€CKOI'O MBbIIIICHUS.

Bropoii nenpro H3ydeHHUsT T€OMETPUM  SIBIISIETCSI HMCIHOJIb30BAaHME €€ KaK HMHCTPYMEHTa IIPpU PEUIeHHH KaK MaTeéMaTH4YeCKHX, TaK U
MPaKTUYECKUX 3aJay, BCTPEYAIOIIUXCS B peaJbHONW KU3HU. OKOHUMBIIMU KypC T€OMETPHUM IIKOJbHHUK JOJDKEH OBITh B COCTOSIHUH
ONpEeNeUTh TEOMETPUUECKYIO (PUTYypy, OIHCATh CJIOBAMH JAHHBIM YEpPTEK MIJIM PUCYHOK, HAMTH IIOIIAIb 3€MEJIbHOIO y4acTKa, pacCUUTaTh
HEOOXO/IMMYIO JUIMHY OIITOBOJIOKOHHOrO KalOensi uinm TpeOyemble pa3Mepbl rapaxka jsi aBTOMOOWJIs. DTOMY COOTBETCTBYET BTOpas,
BBIYHCJIUTEIIbHAS JIMHUSI B U3yUYEHUHU I'€OMETPHUM B ILIKOJE. JlaHHasi mpakTUyecKkasl JIMHUS SIBJISIETCSI HE MEHEE Ba)KHOU, duem mnepBas. Emie
IInaron
MpeANnChIBaj, 4ToObl «rpaxkaane [IpekpacHoro roposa HU B KOEM CJy4yae HE OCTABJISJIM T'€OMETPHUIO, BEAb HEMaJIOBAXXHO Jlake MOOOYHOE e¢
IIPUMEHEHHE — B BOGHHOM JIeJIe Jla, BOPOYEM, M BO BCEX HayKax — JJIs JIYUIIEro UX YCBOEHUsS: Mbl B€Jlb 3HaeM, Kakasi OECKOHEUHasl pa3HuIla
CYILLIECTBYET MEXJy 4YEJIOBEKOM IIPUYACTHBIM K T€OMETPHUM W HENpHUYacTHbIM». JUIsi 3TOro y4uTento peKOMEHIyeTcs Moa0upaTh 3aaayu



NPAKTUYECKOr0 XapaKTepa JJisl pacCMaTPUBAEMBIX TE€M, YUYUTh JIET€H CTPOUTHh MATEMATHUYECKHE MOJEIU pPEAJbHbIX >KA3HEHHBIX CHUTYyallui,
IIPOBOJAWTH BBIUMCIIEHUS U OLIEHUBATh aJICKBaTHOCTH IIOJyYEHHOIO pe3ynbTara. KpailHe Ba)XHO IOJAYEPKUBATh CBSI3U I'€OMETPUM C JIPYTUMU
npeamMeraM, MOTUBHUPOBATh HMCIIOJB30BAaTh OIIPCACIICHUSA TI'COMCTPHUYCCKHUX (1)I/Il"yp n HOHHTI/Iﬁ, ACMOHCTPHUPOBATH MPUMCHCHUC IMOJIYYCHHBIX
YMEHUM B PU3UKEe U TEXHUKE. DTU CBSI3U HaWOOJIee SIPKO BUIHBI B TEMax
«BekTopbey, « TpuronoMmerpudeckue COoTHONICHU Y, «Metoa koopauHat»u «Teopema Iludaropar».

B 3axiitoueHue counuiéMmcsl Ha BEJIMKOIO MareMaTuka U actpoHoMma Moranna Kemepa, yTtoObl emie pa3 NOAYEPKHYTh M METAlpeaMETHOE, U
BOCIIMTATEIbHOE 3HadueHue reomerpuu: “Geometria una et aeterna est in mente Dei refulgens: cuius consortium hominibus tributum inter
causas est, cur homo sitimago Dei'.

MECTO VYEBHOI'O KYPCA B YYEEHOM IUIAHE

CornacHo ydyeOHOMYy miiaHy B /—9 Kkiaccax m3ydaeTcs ydeOHbId Kypc «['‘eomerpusy, KOTOPBIM BKIIOYACT CIEAYIOIIHE OCHOBHBIC pPa3/eibl
conepxkanusi: «['eomerpuyeckre GUrypsl U UX CBOWCTBAY,
«3mepeHne TeoMEeTpUYECKUX BEJIMUYHH», a Takxke «JlekapTOBbBI KOOpAMHATHI HA IUIOCKOCTH», «BekTopbD», «/IBM)KEHHS TMIOCKOCTH» H
«IIpeoOGpa3zoBaHUs TOTOOUS.

Y4eOHbIi IJIaH NpeycMaTpuBaeT HW3yUYeHHE TEeOMETpHM Ha 0a30BOM YpPOBHE, HCXOMS M3 HE MEHee 68 ydeOHBIX 4acoB B yUeOHOM TO/y, BCETO

3a Tpu rojga oO0yuyenuss — He MeHee 204 yacos.
COJAEPKAHME YYEBHOI'O KYPCA (IIO TOJJAM OBYYEHMU )
7 Kiacc

Haganeable moHsATHS reomeTpun. Touka, mpsiMasi, OTPE30K, JIyd. Yroj. Buasl yrios. BepTukanbHble W CMEXHbIE yIuibl. buccekrpuca
yria. JlJomaHasi, MHOroyronbHuK. [lapamienbHOCTh U IEPIIEHAUKYISIPHOCTD IIPSIMBIX.

Cummerpuunble (urypsl. OCHOBHBIE CBOMCTBa OCEeBOM cumMMeTpuu. IIpumepsl CUMMETPUHM B OKPY>KaroIIEM MHUpE.

OCHOBHBIE IOCTPOEHUS C MOMOIIBIO LHUPKYJIsI U TUHENKU. TpeyroisHuk. BricoTa, MenuaHna, OUcceKkTpuca, UX CBOMCTBA.
PaBHOOGenpeHHBIN U PaBHOCTOPOHHUM TpEyrojbHUKN. HepaBeHCTBO TpeyroiabHUKA.

CpoiicTBa M TIpU3HAKH PaBHOOEIPEHHOIO TPEYyroJIbHUKA.
IIpu3Haku paBeHCTBA TPEYTrOJBHUKOB.

CBolicTBa U NIPU3HAKU NTapaJUIEIbHBIX NPsiMbIX. CyMMa yIJIOB TpEyrojibHUKa. BHEIIHUE yIribl TpEeyroJbHUKA.

I[IpssmoyronbHBIA TpeyroabHUK. CBOMCTBO MeIMaHbl NPSIMOYTOJBHOIO TPEYTroJbHUKA, NPOBEACHHON K runotrenyse. [Ipu3Haku paBeHCTBa
MPSIMOYT'OJIBHBIX TPEYTrOJIbHUKOB. [IpsiIMOyTroIbHBIN TPEYTOJIBHUK € yriiom B 30°.

HepaBencTBa B reomMeTpum: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JIJIMHE JIOMAaHOM, Teopema o OoJsiblleM yrjie u Oonbuiei
CTOpPOHE TpeyrojbHuKa. [leprienauKyasip 1 HaKJIOHHAas.

I'eomeTpnueckoe mecTo ToUeK. buccekrprca yria u CepeIMHHBIN MIEPIICHAUKYJIISIP K OTPE3KY KaK N€OMETPUYECKHE MeCTa TOYEK.

OKpYy>XKHOCTb U KpyT, XOpJa U JuUaMeTp, UX CBOMCTBa. B3anMHOE pacrnosoXeHue OKpYy>KHOCTH U npsaMod. KacarenbHass m cexymas K
OKpy>KHOCTH. OKPY>KHOCTb, BIIMCAHHAas B yroJi. BonucanHast n onrcanHasi OKpY>KHOCTH TPEyTrOJbHHUKA.
8 kiacc

Yereipexyrompauku. llapamnesorpamM, e€ro mpuU3HakKd W CBOWCTBA. YacTHBIE ciiydaud mNapajuieorpaMMoB (MIPSIMOYTOJBHHK, POMO,
KBajJpaT), UX OpHU3HAKU M cBoMcTBa. Tpamenms, paBHOOOKasl Tpareuus, e¢ CBOWCTBa M NpHU3HAKH. [IpsMoyrosbHas Tparemnus.

Meton ynBoenust Meauanbl. LlenTpanbHas cumMmerpusi. Teopema dasieca U TeopemMa 0 MPONOPIIMOHATIBHBIX OTPE3Kax.
CpenHue JIMHUU TPEyToJdbHHUKA U Tpaneuuu. LleHTp Macc TpeyroiabHHKA.



I[TonoGue TpeyroapHUKOB, KoddduirmeHT nomoowus. [IpuzHaku mogoOus TpeyroabHUKOB. [IpuMeHeHne mogo0us NMpu pemieHUH MPAKTHUYECKUX
3a/1a4.

CpolicTBa miomazael reomerpudeckux ¢uryp. @opmynbl Qi IUIOHIAAU TPEYroJibHUKa, MapajuiejiorpamMma, poMOa U Tpareiuu.
OTHONICHUE TUTOINAJICH TTOA0OHBIX PUTYP.

Brruucnenue miomanaeil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIeT4yaTol Oymare.

Teopema ITudaropa. Ilpumenenue reopemnl IIndaropa mpu pemeHnn NpakTUYECKUX 3aad.

CuHyc, KOCUHYC, TaH€HC OCTPOTrO yrijia MpsiIMOYrOJILHOTO TpeyrojbHHKa. OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIAECTBO. TPUTOHOMETPpUUECKUE
¢ynkunu yrioB B 30°, 45° u 60°.

Brnincannble ¥ LIeHTpadbHBIE YIJIbI, YTOJ MEXIYy KacaTeJIbHOM U XOpAOH. YTIIbl MEX/y XOpAaMH U CeKylIMMH. BrimcanHbie 1 onvcaHHbIE
YeTBHIPEXYTOJIbHUKHA. B3anMHOE pacnosiokeHue AByX OKpy)HocTel. Kacanue okpysxHocTei. OOmue KacaTenbHbIe K IBYyM OKPY>KHOCTSIM.
9 xnacc

Cunyc, kocunyc, Tauretc yrioB oT 0 7o 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOXAeCTBO. DOpMyNbl MpPUBEICHUS.

Pemenne TpeyronbHuUKOB. TeopemMa KOCHHYCOB M TeOpeMa CHHYCOB. Pelmenne npakTrudeckux 3a1ad ¢ MCIIOJIb30BaHUEM TEOPEMBIKOCUHYCOB U
TEOPEMbI CHHYCOB.

[IpeoOpazoBanue monodusi. IlomoOue COOTBETCTBEHHBIXJIEMEHTOB.

TeopemMa 0 IPOU3BEIICHUU OTPE3KOB XOPJI, TEOPEMbI O IIPOU3BEICHUHU OTPE3KOB CEKYIIUX, TeopeMa O KBaJpaTe KacaTeJIbHOM.

BeKTOp, JJINHA (MOI[y.HI)) BCKTOpPA, COHAIIPABJIICHHBIC BCKTOPLbI, NPOTHUBOIIOJJIOKHO HAIIPABJICHHBIC BCKTOPbI, KOJJIMHCAPHOCTH BCKTOPOB,
paBEHCTBO BEKTOPOB, OIEpaluu HajJ BekTopamu. PasiokeHne BeKTOopa IO JABYM HEKOJUTMHEapHbIM BekTopaM. KoopauHaTtbl BeKTOpa.
CKaJ'IﬂpHOC HIPpOU3BCACHUEC BCKTOPOB, IPUMCHCHUC JJId HAXOXKIACHUA HJIWMH U YIJIOB.

JlekapTOBbI KOOPAHUHATHI HA MJIOCKOCTH. Y PaBHEHUS IIPSIMON U OKPYKHOCTH B KOOpJAUHATaX, IEPECCUYCHUE OKPYKHOCTEH U MPSIMBbIX.
MeToa KOOpAUHAT U €Tr0 MPHUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJLHUKH. JluHa OKpykHOCTU. ['pamycHas u paauaHHasi Mepa yriia, BBIYUCICHHE JIIUH IyT OKpy kHOocTel. [lnomans
KpyTa, CeKTOpa, CerMeHTa.

JIBM>KeHUs MIJIOCKOCTU U BHYTPEHHUE cuMMeTpuu puryp (dnementapHsie npejacrasieHusi). [lapannensasiii nepenoc. [ToBopor.

IITAHUPYEMBIE NIPEJMETHBIE PE3YJIBTATHI OCBOEHHMS IMIPUMEPHOMPABOYEN ITPOT'PAMMBI KYPCA (ITO TOJAM OBYUYEHUS)

CampIM 00IIMM pe3yIbTaTOM OCBOEHUS yueOHoro npenmeta «I'eomerpus» obyqaromumucs ¢ 3I1P 10KHO cTaTh MOJHOLIEHHOE OCHOBHOE 00111ee 00pa3oBaHue,
pa3BUTHE CONMATBHBIX (JKU3HEHHBIX) KOMITETCHITNH.
JInuyHOCTHBIE, METAaNpEeIMETHBIE U IIPEIMETHBIE pe3ynbTaThl ocBoeHus o0yyaromumucs ¢ 3[1P coorserctByror @I'OC O0OO.
B pesynbrate M3ydeHUs aHTIIMHACKOTO s3bIKAa B HAYaJbHOW IIKOJIE Y OOydYaromerocs OyayT cOpMHPOBAHBI JTHYHOCTHBIE, METANPEIMETHBIE W TIPEIMETHBIC
pe3yabTathl, obecnieunBaromue BeinoaHenne ®I'OC OO0 u ero ycnenrHoe nanbHeiee o0pazoBaHHe.
OcBoenne yuebHOTO Kypca «['eomeTpus» Ha ypoBHE OCHOBHOIO OOmIETO OOpa3OBaHMS [OJDKHO OOecHedYrBaTh JIOCTHIKEHHE CIETYIOIINX
MpEeAMETHBIX O00Opa30BaTEIbHBIX PE3yJIbTaTOB:
7 kJaace
1. Pacno3naBaTh M3y4Y€HHBIE T'€OMETpUUYECKHE (PUTYypBI, ONpEeAesaTh UX B3aMMHOE PAaCIOJIOXEHHUE, U300pakaTh reoOMETpHYECKHEe (DUryphl;
BBITIOJTHATh YEPTEXKH MO YCIOBHIO 3a7a4u. M3mMepsATs IHMHEWHBIC W yIJIOBbIC BEIWYMHBI. Pemiats 3a7aun Ha BBIYMCICHHE JUIMH OTPE3KOB U
BEJIMYHUH YIJIOB.



2. Jlenath rpyOyl0 OLIEHKY JIMHEHHBIX M YIJIOBBIX BEJIWYUH MHPEIMETOB B pealbHOM KHW3HU, pa3sMEpPOB MNPUPOAHBIX 00BEeKTOB. Paznmuuarh
pa3mepbl 3TUX OOBEKTOB I10 MOPSIJIKY BEJTUIHHBI.

3. CTpouTh 4YepTekKu K Ie€OMETPUYECKUM 3ajJladyam.

4. llonmp30BaThCsi MPU3HAKAMU PABEHCTBA TPEYTOJILHUKOB, UCIIOJIB30BaTh NIPU3HAKUA U CBOWCTBA PABHOOCAPEHHBIX TPEYTOJIbHUKOB IIPU PEIICHUH
3aj1a4.

5. IIpoBOAUTH JOTMYECKUE PACCYKACHHS C UCIIOJIb30BAHUEM I'€OMETPHUUYECKUX TEOPEM.

6. Ilosp30BaThCs MpU3HAKAMU PABEHCTBA IMPSIMOYTOJIBHBIX TPEYTOJILHUKOB, CBOMCTBOM MEIMAHBI, MPOBEACHHON K TMIIOTEHY3€ NPSIMOYTOJIbHOTO
TPEYTOJIbHUKA, B PEIICHUH '€OMETPUYCCKHUX 3a/1ad.

7. OnpenensTh MapajuieIbHOCTh IPSIMBIX C MOMOIIBIO YTJIOB, KOTOpble 00pa3yeT ¢ HUMH cekymas. OnpenensTh NapajuieIbHOCTh MPSIMBIX C
IIOMOIIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJIHOU IIPSIMOM IO TOYEK APYTOW MPSIMOU.

8. Pemiate 3az1aum Ha kietyaToll Oymare.

9. IIpoBOAWTH BBIYMCICHUS U HAXOJAWUTHh YHUCIIOBBIC M OyKBEHHBIC 3HAUCHHS YIJIOB B TE€OMETPHUUYECKHX 3aJadax C HCIOJb30BAHUEM CYMMBI
YTJIOB TPEYTOJILHUKOB U MHOTOYT'OJIbHUKOB, CBOMCTB YTJIOB, 00pa30BaHHBIX MPHU MEPECEUYCHUH JIBYX HNapalUIelIbHBIX MPSIMBIX ceKyliel. Pemrate
MPaKTUYECKUE 3aJa9 HAa HAXOXKJICHHUE YTJIOB.

10. BnaneTp MOHATHEM I€OMETPUUECKOTO MECTa TOUYEK. YMETh OIPEAeisiTh OUCCEeKTPUCY YyIJla U CEPEIUHHBIN MEPIEHAUKYIISIP K OT- PEe3Ky
KaK T€OMETPHUYECKHE MECTa TOUCK.

11. @opMyIUpOBaTh ONPEJCICHUS OKPYXXHOCTH W Kpyra, XOpAbl U JMaMeTpa OKPY>KHOCTH, TIIOJIb30BaThCsl HX CBOWCTBaMHU. YMETh
MIPUMEHSTH OTH CBOWCTBA IIPHU PEIICHHUU 3ajad.

12. BnazgeTs MOHSATHEM OIMUCAHHOW OKOJIO TPEYTroJbHHKA OKPYKHOCTH, YMETh HaXOoAUTh e€¢ HeHTp. llonb3oBaThcsi pakTaMu O TOM,
9TO OWCCEKTPHUCHI YIJIIOB TPEYTrOJIbHUKA NEPECEKA0TCs B OJHOW TOYKE, U O TOM, YTO CEpPEJIMHHBIC IEPHCHIUKYISPBI K
CTOPOHAMTPEYTOJIbHUKA MNEPECEeKaoTCsl B OJTHOM TOYKE.

13. Bnagetp TOHSTHEM KacaTeIbHOW K OKPY)KHOCTH, ITOJIB30BAaThCI TEOPEMOW O  TIEPIEHAUKYISIPHOCTH KacaTeabHOW MW paJunyca,
MMPOBEACHHOIO K TOYKE KAacaHUsI.

14. Tlonp30BaThCA MMPOCTEUIITUMU T€OMETPUYSCKUMH HEPAaBEHCTBAMH, ITOHUMATh MX MPAKTHYECKHUH CMBICI.

15. IIpoBOIMTH OCHOBHBIE T€OMETPUYECKHE ITOCTPOCHUS € MOMOIIBIO IUPKYJIS U JIMHEUKHU.

8 kmacc

1. Pacno3HaBaTh OCHOBHBIC BUABI UETHIPEXYTOJBHHUKOB, UX DJIEMEHTHI, MOJB30BAaThCSI UX CBOWCTBAMH IIPU PEIICHUH T€OMETPHUYECCKHUX
3a7au4.

2. TlpumeHsITH CBOIICTBA TOYKH MEPECCUCHUST MEJIHAaH TPEYTroJbHHUKa ([IEHTpa MacC) B pEIICHUHN 3aj1ad.

3. Brnanmerp mOHSATHEM CpeIHEW JUHUU TPEYroJIbHUKA U Tpamnenuu, MPUMEHSITh WX CBOWCTBA MPU PEIICHUH TE€OMETPHUYECKHUX 3aaad.
[Tomp3oBaThCst Teopemoi dajreca U TEOPEMOM O TIPOMOPITUOHAIIBHBIX OTPE3KaX, MPUMEHSITh WX JUISl PEIICHUS] MPAKTHYECKUX 3a/1a4.

4. TIpuMeHSATH IPU3HAKU MOJOOUS TPEYTOJIBHUKOB B PEIIICHUN T€OMETPUUYECKUX 3ajad.

5. Tlonp3oBatbest Teopemort I[ludaropa mIst pemieHHsT TEOMETPUYECKHUX H TIPAaKTHYEeCKUX 3amad. CTpOUTh MaTeMaTHYeCKyl MOJCTb B
MPAKTUYECKUX 3aJ1a4ax, CAMOCTOSITEIILHO JeJIaTh YEPTS:K M HaAXOJIUThCOOTBETCTBYIOIINUE JJIUHBI.

6. Brnanerh MOHATHUSIMU CHHYCAa, KOCUHYCa U TaHI€HCA OCTPOTO yTIja NPSIMOYTOJBHOIO TpeyrojbHuKa. [1ogb30BaThCsl STUMU MOHITUS- MU IS
pelIeHUsT MPaKTUYEeCKUX 3a/aad.

7. Bpraucasate (pa3mUYHBIMHA CIOCOOaMH)  IUIONIAAb TPEYTOJbHUKA W IUIOMIAIM MHOTOYTOJBHBIX  (¢uryp (Mmojap3ysch, TJe HEOOXOAUMO,

KaJIbKYJIITOpOM). [IpUMEHATh NOTyUYeHHBIE YMEHUS B IPAKTUUECKUX 3aJayax.



8. BirageTh MOHSATHUSIMH BIIMCAHHOT'O M IIECHTPAJIbHOIO yIJia, UCITOJb30BAaTh TEOPEMBI O BITMCAHHBIX yTJIaX, yriaX MEXIy XOopAaMH (CEKYIIHUMH) U
yIJIe MEXy KacaTeJIbHOM M XOPAOU IPU PELUICHUU N'e€OMETPUUECKUX 3a1ad.

BianeTs NOHATHEM ONMHMCAHHOTO YETHIPEXYTOJILHUKA, IPUMEHITH CBOMCTBA OMHUCAHHOI'O YETHIPEXYTOJbHUKA IIPHU PEIICHUH 3a/ad.

9. HpI/IMeH}ITB HOJIy‘-ICHHBIe 3HAHUs Ha HpaKTI/IKC — CTpOI/ITB MareMaTnudecCKUeEe wMoAcCIn JIisI 3adad peaJIbHOﬁ JKHU3HU U HpOBOI[I/ITB
COOTBETCTBYIOIIHNE BHIYUCIICHUS C IPUMEHECHHEM I10I00Ms U TPUTOHOMETPHUH (I10JIB3YSCh, IJI€ HEOOXOIMMO, KaIbKYIITOPOM).

9 kiacc

1. 3HaTh TPUTOHOMETPHYCCKHE (PYHKIHU OCTPHIX YIJOB, HAXOIUTh C HUX MOMOIIBIO Pa3IUYHBIC 3JIEMEHTHI MPSIMOYTOJILHOTO TPEYTrOJIbHUKA
(«penieHre IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaXxoauTh (C MOMOLIBIO KaJIbKYJISITOPA) AJIMHBI U YIJIbI JUISI HETAOJMYHBIX 3HAYCHUIA.

2. Tlonw3oBarbess (opMyiaamMud MPHUBEACHUS U OCHOBHBIM TPUTOHOMETPHUYECKHM TOXKIECTBOM JUISI HAXOXKICHUS COOTHOIICHHU MEXKIY
TpI/IFOHOMCTpI/I'-IeCKI/IMI/I BCJINMYMNHAMMU.

3. Hcnonp30BaTh TEOPEMbI CHHYCOB U KOCHHYCOB [UUISI HAXOXKJICHHUS PAa3JIWYHBIX DSJIEMEHTOB TPEYroOJIbHHKA («PEIICHUE TPEYTOJIbHUKOBY),
HpI/IMeHSITI) 1%0,¢ HpI/I peIHeHI/II/I FeOMCTpI/I‘-ICCKI/IX 3a1a4.

4. Brnamerh MOHATHAMHU MPEOOpa3oBaHHUs MOJAO0OMS, COOTBETCTBEHHBIX 3JIEMEHTOB MOA00HBIX  ¢uryp. I1oabp3oBaThCsi CBOWCTBAMU I10100Ms
MPOU3BOJIBHBIX (DUTYDP, YMETh BBIUUCIIATH JUIMHBI 1 HAXOAUTHh YIJbl Y NOAOOHBIX ¢uryp. [I[puMeHsITh CBOMCTBA MTOO0HUS B TPAKTHYSCKHUX
3aj1a4ax. Y METh MPUBOJAUTH MPUMEPHI TTOJIOOHBIX (PUTYP B OKPYIKAIOIIIEM MHPE.

5. Tlonp30BaThCsl TEOpEMaMU O IPOU3BEICHUM OTPE3KOB XOP/I, O MPOU3BEICHUH OTPE3KOB CEKYIIHUX, O KBaJparTe KacaTeIbHOM.

6. Ilonb30BaThCs BEKTOPAaMH, IMOHHUMAaTh HMX T'€OMETPUYECKHM W (DU3HYECKHI CMBICI, MPUMEHITH HMX B PEIICHUH T'€OMETPUYECKHUX U
(I)I/IBI/I‘-ICCKI/IX 3a1a4. HpI/IMCHSITI) CKaJI?IpHOC HpOI/IBBeI[CHI/IC BeKTOpOB IS HAXOXKIACHUS OJIMH U yFHOB.

7. Tlonp30BaThcsi METOAOM KOOPJMHAT Ha IUIOCKOCTH, IPUMEHSITH €ro B PEIICHUH TEOMETPHUYSCKUX W MPAKTUYECKUX 3ajad.

8. Bmazerp NOHATHAMH NPABHIBHOTO MHOTOYTOJIBHHUKA, JUIMHBI OKPYKHOCTH, JJIMHBI JyTH OKPY’KHOCTH U paJMaHHOW MEpHI yTIJjla, YMETh
BBIUYHCIISITh IJIONIAAb KpyTa U ero yacteid. [[puMeHsITh ToJydeHHbIE YMEHHs B IIPAKTUYSCKUX 3ajadax.

9. Haxoauth ocH (WJIM LEHTPbI) CHMMETPUH (PUTYD, IPUMEHATH ABUKEHUS MJIOCKOCTH B IPOCTEHLINX CIIydasX.

10. [IpuMeHATh NONYyYCHHBIC 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTEMaTHYSCKHE MOJICNIM JUIS 3a7ad peajbHOW J>KU3HU W IIPOBOJIUTH

COOTBETCTBYIOIIINE BBIYMCICHHUS C TPUMEHEHUEM NOJ00US ¥ TPUTOHOMETPUUECKUX (PYHKIHI (OJIB3YSCh, I'I€ HEOOX0AUMO, KaJbKYyJISITOPOM).

TEMATUYECKOE IIVIAHUPOBAHUE YYEBHOI'O KYPCA (IIO 'OJAM OBYYEHMUA)

7 knace
Mopyasb «I'eomerpus» - 68 yacos

Ne HaunmenoBanue pasjaena KosnnuyectBo yacos DJIEeKTPOHHBIE 00pa3oBaTe/IbHbICPeCypChl
1.  [Ipocreitmue reomeTpudeckue GUTyps U UX 14 Enunas komnekius nudpoBbIx 00pa3oBaTEIbHBIX
CBOMCTBA. pecypcos, POIII, SIKnacc, ®okchopn
W3mepenue reoMeTpudecKuX BEIHUUH
2. TpeyroabHUKH 22 Enunas komnekius nudpoBbIx 00pa3oBaTEIbHBIX
pecypcos, POIII, SIKnacc, ®okchopn




3.  [TlapannenbHpleTIpsIMbIE, CYMMAaYTJIOB TPEYTOJbHUKA 14 Enunas komnexius nudpoBbIx 00pa3oBaTEIbHBIX
pecypco, POIII, SIKnacc, ®okchopn
4.  |OKpyXHOCTb UKPYT. 14 Enunas komtekius nudpoBbIx 00pa3oBaTEIbHBIX
['eomeTpuYECKH € OCTPOCHUS pecypco, POIII AIKnacc, ®okchopn
5.  [TloBropenue noboOmeHne 4 Enunas komtekius nudpoBbIx 00pa3oBaTEIbHBIX
pecypco, POIII, SIKnacc, ®okchopn
8 kuacce

Mopnyas «I'eomerpus» - 68 yacos

Ne HaumenoBaHue pa3jesa KoanyecTBo yacoB DJIeKTPOHHbIE 00pa3oBaTeIbHbIepecypChl
1. YeTbIpeXyrojbHUKU 12 Ennnas xomutekuust mudpoBeIXx 00pa30BaTeNbHBIX
pecypcos, POIII AIKnacc, ®okchopn
2. Teopema daneca u Teopema 0 MPONOPIIUOHATbHBIX 15 Enunas xomutekuust mudpoBeIX 00pa30BaTeIbHBIX
0Tpe3Kax, MoJ00HbIe TPEYTOIbHUKU pecypcos, POIII, AAKnacc, ®okchopn
3. [Inomans. HaxoxaeHue miomazei TpeyroJbHUKOB U 14 Enunas xomnekuus nudpoBbIx 00pa3oBaTeIbHBIX
MHOTOYTOJIbHBIX PUTYD. pecypcos, POIII, AAKnacc, ®okchopn
[Tnomaau mogo6HbIX puryp
4. Teopema [Iudaropa 1 Havyana TPUrOHOMETPUH 10 Enunas xosutekiusi {uppoBbIX 00pa30BaTEIbHbIX
pecypcos, POII, SAKnacc, Dokcdopn
5. \Vrisl B OKpyXHOCTU. BrincaHHbie U ONMKcaHHbIE 13 Enunas xomnekuus nudpoBbIx 00pa3oBaTeIbHBIX
YETHIPEXYTOJIbH UKH. pecypcos, PO, SIKnacc, ®okcdopn
Kacarenbnble K oOkpykHOCTH. Kacanue okpykHOCTEN
10. [ToBTOpeHue noboOIIeHNE 6 Enunas xomnekuus niudpoBbIX 00pa3oBaTeIbHBIX
pecypcos, POIII, SAIKnacc, ®okchopn
9 kJaacce

Mopyas «I'eomerpus» - 68 yacos

HaumenoBanue pasaena

KoaunuyecTBO 4acoB

DJIEeKTPOHHBIE 00pa3oBaTe/IbHbIEPecypChl




1 Tpuronomerpusi. TeopemMbl KOCUHYCOB U CUHYCOB. 16 Enunast komexuust (udpoBbIx 00pa3oBaTeIbHbIX
Pemienue TpeyrojapHUKOB pecypcos, POILL SIKnace, Dokcdopn

2. [IpeoOpaszoBa Hue mogobus. Merpuueckue 10 Enunas xomutekuus mudpoBbIXx 00pa30BaTebHBIX
COOTHOIIICHUSAB OKPY>KHOCTH pecypcos, POII, SIKnacc, ®okcdopn

3. Bexropsl 12 Enunas komtekius nudpoBbIx 00pa3oBaTEIbHBIX
pecypco, POIII, SIKnacc, Dokchopn

4.  [lexapTOBBI KOOPJAWHATHI HA MJIOCKOCTH 9 Enunas xomiekuust uudpoBbix 00pa3oBaTeIbHBIX
pecypco, POIII, AAKnacc, @okchopn

5. [IpaBHIIbHBIC MHOTOYTOIbHHUKN. JlTHHA 8 Enunas komtekius nudpoBbIx 00pa3oBaTEIbHBIX
OKPY>KHOCTH U ILIOLIab Kpyra. pecypcos, PO SAKnacc, ®okcdopn

Brruncnenueriomanen

6. |IBmwkenusmiockocTr (6 q) 6 Enunas komtekius nudpoBbIx 00pa3oBaTEIbHBIX
pecypco, POIII, SIKnacc, ®okchopn

7. [ToBTOpeHue no6OOIEeHNE 7 Enunas komuteknust iudpoBbIX 00pa30BaTEIbHBIX
pecypco, POIII, SIKnacc, ®okchopn

[TPUMEPHAS PABOYASA ITPOI'PAMMA
YYEBHOTI'O KYPCA «BEPOSATHOCTD U CTATUCTUKA».7-9 KJIACCBI

IEJU U3YYEHUSA YYEBHOI'O KYPCA

B coBpemenHOM 1u(ppoBOM MHUpE BEPOATHOCTH U CTATUCTHUKA NMPHOOPETAIOT BCE OOJIBIIYIO 3HAUYUMOCTb, KaK C TOYKHU 3PEHMS IMPAKTHUUYECKHUX
NPWIOXKEHUM, TaK U UX POJIU B 00pa3oBaHUH, HEOOXOJAUMOM KaXKJIOMY 4deloBeKy. Bo3pactaer uucino mnpodeccuil, Ipu OBJIaJIeHUUKOTOPBIMU
TpeOyeTrcsi xopolass 6a30Basi MOJATOTOBKA B 00JaCTU BEPOSITHOCTH M CTAaTUCTUKHU, Takas IOATOTOBKA BakKHA JJIs MPOJOJKEHHUs 00pa3oBaHUs U
JUTSL yCIIeTHOM TpoeccuoHanbHOM Kapbepsbl.

Kaxnplii yesoBeK IMOCTOSIHHO MPUHUMAET PEIICHUs] Ha OCHOBE HMMEIOIIMXCS Y HEro JaHHbIX. A I OOOCHOBAHHOTO TIPUHSITHUS PELICHUS B
YCIJIOBUSIX HEJIOCTAaTKa WJIM M30bITKa MH(POpMALMKU HEOOXOJAMMO B TOM YHCIE XOpOHIo CcHOPMHUPOBAHHOE BEPOSTHOCTHOE U CTATUCTUYECKOE
MBIIJIEHUE.

HMMeHHO mosTOMYy OCTpO BCTajla HEOOXOAMMOCTb c(popMHUpOBaTh y OOydaromuxcsi (YHKIMOHAJIbHYIO T'PAaMOTHOCTb, BKJIIOYAIOIIYIO B ceOsl B
KauyeCcTBE HEOTHEMJIEMOM COCTABIISIIONIEH yMEHHE BOCHPHHUMATh U KPUTUYECKH aHAIW3UPOBATh MH(OOPMALMIO, NIPEJACTABICHHYIO B pa3InYHbIX
(opmMax, MOHUMATh BEPOSITHOCTHBIA XapaKTep MHOTHX PEAJIbHBIX IPOLIECCOB M 3aBHCHUMOCTEH, MPOU3BOAMUTH IPOCTEUIINE BEPOSITHOCTHBIE
pacyeTbl. 3HAKOMCTBO C OCHOBHBIMHM IIpUHIMNAMU cOOpa, aHaidW3a M INPEACTaBICHHUS JAaHHBIX W3 pa3IU4YHBIX cdep KU3HU oOIIecTBa U
rocyjapcrBa npuoOmaer oOydarolmuxcs K OOIIECTBEHHBIM HHTepecaMm. M3ydeHne OCHOB KOMOWHATOPUKHM pa3BUBA€T HABBIKM OpraHU3aIUuU
rnepedopa M MNOACYETa YMCIIa BAPUAHTOB, B TOM YHCIIE, B IPUKIAJHBIX 3ajjadaX. 3HAKOMCTBO C OCHOBaMM TEOPHUHU I'paoB cO34aET MaTeMaTHUECKUN
dbysnameHT aist GopMUPOBAHHSI KOMIETEHIIMM B 0071acTH MH(GOPMATHKU U MUQPPOBBIX TexHOoJIOrui. [loMrMMO 3TOTrO, NpPH M3yYEHUU CTATUCTUKH
U BEPOSITHOCTHM OOOTalaroTCs MPEACTABICHUS YYalllUXCsl O COBPEMEHHOM KapTHHE MHpa U METOJax €ro MccieloBaHus, popMupyercs
IMOHMMaHHE POJIU CTATUCTUKU KaK UCTOYHUKA COLMAJIbHO 3HAYMMOM MH(POPMAIIUH U 3aKJIABIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHUS.

B cooTBercTBHMHM C JAHHBIMM LEJISIMM B CTPYKType NpPOrpaMMbl y4eOHOro Kypca «BeposTHOCTh M CTaTUCTHKa» OCHOBHOM IIKOJIBI BbIJICJIICHBI



CIICIYIOIIME COJEPKATEIbHO-METOIUYECKUE JINHUU:
«I[IpencraBieHue naHHBIX W ONUCATEIbHAs CTATUCTHUKA»;
«BeposiTHOCTBY; «DJIeMEeHTBI KOMOUHATOpUKN»; «BBeaenue BTeoputo rpadosy.

Conepxxanne nuHuu «lIpencraBieHue MaHHBIX M ONHUCATENIbHAsT CTATUCTUKA» CIIY>)KUT OCHOBOHM i (DOPMHUPOBAHUSI HABBIKOB pabOTHI C
nH@opmMaleii: OT YTeHUs U UHTEpIpEeTalnuu UH(POpPMAILIMU, TPEICTAaBICHHON B TaOIuLax, Ha AUarpaMMax u rpadgukax a0 coopa, npecTaBlIeHUs U
aHajav3a JAHHBIX C HCIIOJb30BAHMEM CTAaTUCTHYECKUX XapaKTEPHUCTHK CPEIHUX U paccerMBaHus. PaboTras ¢ JaHHBIMH, OOydaroluecs ydarcs
CUMTHIBATh U MHTEPIIPETUPOBATH JaHHBIC, BBIJIBUTATh, apITyMEHTHUPOBATh U KPUTHUKOBATh MPOCTEUIIINE THHOTE3bl, Pa3MBILLUISATh HaJ (akTopamu,
BBI3BIBAIOIMMH U3MEHYUBOCTD, U OLICHUBATh UX BJIMUSHHUE HAa PACCMAaTPUBAECMbIC BEJIUYUHBI U TIPOILIECCHI.

HMHTYyUTHBHOE NpEICTaBI€HUE O CIIyYallHOWM HW3MEHYHMBOCTH, HCCIEJOBAaHHUE 3aKOHOMEPHOCTEM M TEHJCHLUUU CTAaHOBUTCS MOTHBUPYIOLICH
OCHOBOH JUISl U3y4YEHUsI TEOPUHU BEpPOSITHOCTEN. bosbilioe 3HaueHue 3/1ech UMEIOT MPAKTUYECKHUE 3aJlaHMusl, B YACTHOCTU OIBITHIC KJIACCUYECKUMU
BEPOSATHOCTHBIMHU MOJIEISIMU.

[lonsaTHEe BEpPOATHOCTHM BBOJMUTCI KaK Mepa MHpaBAoIoaoOus ciydaiiHoro coObitwsi. [Ipum m3ydyenmm kypca oOydaromiuecs 3HAKOMSTCS C
MNPOCTEUIIMMHU METOJaMHM BBIYMCIEHUS BEPOSITHOCTEH B CIIy4YallHbIX 3JKCHEPUMEHTAaX C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU HCXOJAMU,
BEPOSITHOCTHBIMH 3aKOHAMH, MTO3BOJISIIOIIMMHU CTaBUTh M PelIaTh 00Jee CIOKHBIC 3a/1aui. B Kypc BXOIST HaYaJIbHBIE TIPEACTABIICHUS O CIIyYalHBIX
BEJIMUMHAX U UX YHUCJIOBBIX XapaKTEPUCTHUKAX.

Tak:xe B pamMKax 3TOTO Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYAalOIMXCSl C MHOYKECTBAaMH M OCHOBHBIMH OIE€paldsiMU HaJ MHOECTBaMU,
paccMaTpuUBalOTCs MPUMEPhl NPUMEHEHUS [JIsl pelIeHus 3ajad, a TakKe WCIOJb30BaHUsl B JPYTrHX MaTeMaTUYECKUX Kypcaxu yuyeOHBIX
IpeaMeTrax.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIJIAHE
B 7—9 kmaccax wusyuaercsi Kypc «BeposSTHOCTP M CTAaTUCTHKa», B KOTOPBIA BXOAAT paznensl: «lIpeacraBieHue MaHHBIX € ONMHcAaTeIbHAs
CTaTUCTHUKa»; «BeposTHOCTBY; «DJIeMEeHThl KOMOMHATOPUKN»; «BBenenue B Teopuro rpado».
Ha n3zydyenue nanHoro Kypca OTBOAMT | yuyeOHBIM yac B HEENIO B T€UYEHHE KaxJoro roga obyuenus, Bcero 102 yueOHBIX yaca.

COAEPKAHUE YYEBHOI'O KYPCA (IIO 'OAAM OBYYEHUS)
7 Knacc

IIpencraBienue maHHBIX B BUAE TAaOIUI, Auarpamm, rpadMKoOB. 3amoOITHEHHWE TaOJUIl, YTEHHUE U MOCTPOCHHE AuarpamMm (CTOJIOMKOBBIX
(cTombGuaThIX) U KPYToOBhIX). UTeHHE rpaduKOB peaibHBIX IIpolieccoB. M3BiaeueHrne nHGOpMaAIIMM U3 JUarpaMM U TaOJUIl, UCIIOJIh30BaHUE U
UHTEpHpEeTalus JTaHHbIX.

OmnucarenbHas CTaTUCTHKA: cpegHee apudMeTuyeckoe, MeJInaHa, pa3mMax, HauboJiblllee U HauMeHbIlIee 3HaUeHUsI Ha0opa YHUCIIOBBIX JaHHBIX.
IIpumeps! citydailHOM U3MEHYUBOCTH.

Cry4yailHBIM SKCIIEpUMEHT (OMBIT) U CIydaiiHoe coObITHE. BeposaTHOCTh 1 yacToTa. Posib MajOBEPOSITHBIX M MPAKTUYECKU IOCTOBEPHBIX COOBITHIA
B IIpUpOJie U B oOmiecTBe. MOHEeTa M UrpajibHasi KOCTbB TEOPHUH BEPOSTHOCTEH.

I'pad, Bepmmmna, pedpo. Ctenens BepimnHbl. Uncno pedbep u cymmapHasi cTeneHb BepimiuH. [IpencraBinenne o cBa3HocTH rpada. Llernmm u nuKIib.
ITyTtu B rpadax. O6xox rpada (3inepoB nmyTh). IlpencraBienue o6 opueHTUpoBaHHOM rpade. Pemenue 3a1au ¢ nomouisio rpagos.

8 knacc
[IpeacraBnenre MaHHBIX B BHAE TaOnui, jaguarpamMm, rpadukoB. MHOKECTBO, 3JIEMEHT MHOKECTBa, IIOJAMHOKeCTBO. Ormepanuu Haj
MHOY»XECTBaMH:  OOBCAWHCHHE, IIEPECCUYCHUE, nononHeHue. CBoicTBa orepallnii HaJl MHOXKECTBAMHU: MEPEMECTUTEIIBHOE, COYeTaTeIbHOEC,



pacnpenenuTenbHoe, BKIoYeHus. Vcnonp3oBanue rpaguyeckoro npeacTaBiICHUs] MHOXKECTB JUJIsl ONMCAHUSI PeajbHbIX MPOLIECCOB U SIBICHUN, MPHU
peleHuu 3anadg.

N3mepenue paccenBaHus JaHHBIX. Jlucniepcust U cTaHIapTHOE OTKJIIOHEHHE YHCJIOBBIX HAOOpOB. Jlnarpamma pacceuBaHUSsI.

DneMeHTapHbIe COOBITHSI cirydaiiHoro omnbita. CiydaitHbie coObITHs. BepositHOoCcTH cOOBITHH. ONBITHI ¢ PABHOBO3MOXKHBIMHU SJIEMEHTAPHBIMH
coObITusiMu. CirydaliHbIN BBIOOP. CBSI3b MEXYy MAJIOBEPOSITHBIMU U MPAKTUYECKH JOCTOBEPHBIMHU COOBITUSIMHU B MPUPOJIE, OOIIECTBE U HAYKE.
JepeBo. CBoiicTBa A€pEBBEB: €AMHCTBEHHOCTh IYTH, CYILIECTBOBAHUE BHCSYEH BEPLIMHBI, CBSI3b MEXJY YMCJIOM BEPIIMH U YHCIOMpEOeEp.
[TpaBuno ymHoxkenusi. Perienue 3agad ¢ momomnipto rpagos. IlporuBomonoxkubie coObiTus. Juarpamma Ditniepa. OObeIMHEHHUE U TIEpEeCCUCHUE
cobwpiTuii. HecoBMecTtHble coObITHs. DopMylia  CIHOXKEHHS  BeposiTHOCTeW.  YcioBHas [IpaBuiio ymHoxkeHusi. He3aBucumbie COOBITHS.
[IpencraBienue skcriepuMeHTa B BHJE AepeBa. PelieHue 3ajlady Ha HaXO0XJICHHE BEPOSITHOCTEM C MOMOIIBIO AEpEBa CIy4YalHOI'O 3KCIIEPUMEHTA,
auarpaMm Disepa.
9 knacc

IIpencraBienue MaHHBIX B BHUAE TAONHI, AuUarpamMMm, rpaduKoB, MHTEPOpETALMs JTaHHBIX. UTEHHWE M IOCTPOCHHE TaOJIMI], JuarpamMM,
rpauKoOB MO peabHBIM JIAaHHBIM.

INepecranoBku u dpakropuan. Couetanusi u yuciao coderanuii. Tpeyronpuuk [lackans. Pemienne 3agad ¢ ucroib30BaHueM KOMOWHATOPUKH.

I'eomerpuueckas BeposiTHOCTh. CilydaliHbIN BBIOOP TOYKU U3 (GUTYPHI HA MIJIOCKOCTHU, U3 OTPE3Ka U U3 AYT'H OKPYKHOCTH.

Hcneitanne. Yenex u Heynawa. Cepusi ucnblTaHuil 10 nepBoro ycmnexa. Cepus ucneiTanui bepnyiiu. BeposTHocTu coObITHMT B cepuu
ucnblTaHu bepHyiuu.

CryualiHasi BeIMYMHA U paclpeie]IeHUe BEpOsITHOCTEN. MaTemaTtuueckoe OKuaHue U aucnepcus. llpuMepbsl MaTeMaTHuecKoro OKUJIaHUSL Kak
TEOPETUUECKOTO CPEAHEro 3HAYECHUs BEJIMUMHBI. MaTeMaTu4ecKoe 0KUJIaHUE U JUCHEPCUs] CIIyUYallHOW BEJIMYUHBI
«YHCIJIO YCIIEXOB B CEpPHUM HCHBITaHUU bepHyman».

[lonatne o 3akoHe OosblIMX uyHced. M3mepeHue BepoATHOCTEH C MOMOIIBIO YAacTOT. POJib M 3HaUYeHHE 3aKOHA OOJBIIMX YKCEI B MMPUPOJE U
oOmiecTse.

IJIAHUPYEMBIE INPEJIMETHBIE PE3VJIBTATHI OCBOEHHSI TPUMEPHON PABOYEH IIPOTPAMMBI KYPCA (II0 TOJAM
OBYYEHUA)
CaMbIM 00IIMM pe3yJbTaTOM OCBOEHHS yueOHOro mnpeamera «BeposTHOCTh M cTathcTuka» oOywatommmucs ¢ 3[IP nomkHO cTaTh MOJIHOIIEHHOE OCHOBHOE
o01iee 0OpazoBaHKe, pa3BUTHE COLMATBHBIX (’KHU3HEHHBIX) KOMITETEHIIUH.
JInaHOCTHBIE, METaIIpeIMETHBIE U MTPEeIMETHBIE Pe3yIbTaThl ocBoeHus oOydatomumucs ¢ 3I1P coorserctByror ®I'OC O0OO.
B pe3ynbrare M3ydeHus aHIVIMHCKOrO s3bIKAa B HAYaJbHOM IIKOJIE Y oOydwaromerocst OyayT cOpMHpPOBaHBI JIMYHOCTHBIE, METANpPEIMETHbIE U TpPEAMETHBIC
pe3ynbTathl, obecneunBaromue BeinoaHeHrne ®I'OC OO0 u ero ycneniHoe aanpHeiee o0pa3oBaHue.

IIpeaMeTHBIC pe3yabTaThl OCBOCHHUS Kypca «BeposiTHOCTh U cTaTUCTHKa» B 7—9 Kjlaccax XapakTepHU3YIOTCS CICAYIONIMMH YMEHHUSMU.



7 Kaacc
1. Ywurate wuHpOpMaIMIO, MPEACTAaBICHHYIO B TabiuIlax, Ha auarpaMmax; IPEACTaBIATh JaHHbIE B BHJE TaOJMl, CTPOUTH JIHATrPAMMBI
(cTtonbukoBbIe (CTOIOYATHIC) U KPYTOBBIC) TI0 MACCUBaM 3HAYCHHH.
2. OnuceiBaTh M HMHTEPIPETUPOBATH pEaIbHbIC YHCIIOBBIC JIaHHBIC, IIPEACTABICHHbBIC B TA0JIUIIaX, HA UarpaMmax, rpadukax.
Hcnonb30BaTh /Ui ONUCAHUS JAaHHBIX CTAaTUCTHYECKHUE XAapPaKTECPUCTHUKHU: CpeaHee apu(dMETHYeCKoe, MearaHa, HauOOJbIlIee U HAUMCHBIIICE
3HA4YEeHUsI, pa3Max.
1. HMmerp mOpencTaBlICHHE O CIy4YallHOW HM3MEHUYMBOCTH Ha IIpUMeEpax IIeH, (PU3HUYECKUX BEIIMYHH, AHTPOIIOMETPUYSCKUX JIAaHHBIX; HUMETh
MpEICTaBJIEHUE O CTATUCTUYECKONW yCTOMUYUBOCTH.
8 kmnace
1. W3Bnekatp U npeoOpa3oBbeIBaTh  HHGOPMAIIUIO, MPEACTABICHHYIO B BHUAE TaOIUIl, AUarpamMm, rpadukoB; MpeJCTaBIsITh JaHHBIC B
BHUJIC TAONUIl, AUarpamm, rpauKoB.
2. OnuceIBaTh JaHHBIE C MOMOIIBIO CTAaTUCTHYECKHX IMMOKa3aTelei: CpeaHUX 3HAaYeHU U Mep pacceuBaHUs (pa3Max, JHUCIEPCHUs U
CTaHJAAapPTHOE OTKJIOHEHUE).
3. HaxoauTh 4acTOThl YHUCIOBBIX 3HAYEHUNW M YACTOTHI COOBITHI,B TOM YHCJIE€ MO pe3yJibTaTaM H3MEPEeHUU U HaOIIOACHUIA.
4. HaxoIuTh BEpPOSITHOCTH CIIy4YalHBIX COOBITHMM B OIBITAX, 3HAsi BEPOSITHOCTH DJJISMCHTAPHBIX COOBITHH, B TOM YHCJIE B OIBITAX C
PaBHOBO3MOKHBIMH 2JIEMEHTAPHBIMU COOBITUSIMU.
5. Hcmonp3oBaTh rpapaecKre MOJICHU: JIEPEBO CIIy9aiiHOTO IKCIIEPUMEHTA, JUarpamMMbl Diyiepa, YUCiIoBas MpsiMasi.
6. OmnepupoBarh MOHATHUSIMH: MHOXKECTBO, TIOAMHO>KECTBO; BBIMOJIHSTEH ONEpallMy HaJ MHOXKECTBaMHU: OObEIMHEHHE, TIepeceuyeHrue, JOIMOITHECHUE;
MEPESUYHUCIISIThL  DJIEMEHTHI MHOKECTB;, IPUMEHSITh CBOMCTBA MHOECTB.
7. Hcmonb3oBaTh rpapuueckoe MOpeICTaBICHUE MHOXECTB U CBSA3€H MEXIy HUMH JIJIs OMHMCAHUs MPOLIECCOB U SIBJICHUH, B TOM YHCIE MPU
pelIeHnr 3a7a9 W3 JPYTUX Yy4IeOHBIX MPESIMETOB U KYyPCOB.
9 knacc
1. V3Bnekatp W® nmpeoOpa3oBeIBaTh  HH(POPMAIIHIO, MTPEICTABIICHHYIO B PA3JIMYHBIX UCTOYHHUKAX B BUJIC TAOJHUIl, qUAarpaMM, T'padHKOB;
MpEeJCTaBIATh JIaHHBIE B BHJE TaOIUIl, AUarpamm, rpaduKoB.
2. Penrare 3a71a4m opraHN30BaHHBIM MIEPEOOPOM BAPUAHTOB, a TAKKE C HCIOJIb30BAaHHUEM KOMOWHATOPHBIX MPAaBHUJI W METOJIOB.
3. HMcnomp3oBaTh omHcaTeJIbHBIE XApPaKTEPUCTHUKU [JIsI MAaCCUBOB YHCIOBBIX HJAaHHBIX, B TOM YHUCJIE CPEAHHE 3HAYECHHUS U MEPbI
paccevBaHMUS.
4. HaxoauTh 4acTOTHI 3HAYCHUU B 4YaCTOTHI COOBITHUS, B TOM YHCJI€ MOJb3YsCh pe3yjbTaTaMy MPOBEICHHBIX U3MEPEHUN U HAOJII0ICHUH.
5. HaxoauTh BEpPOSTHOCTH CIyYalHBIX COOBITHH B H3YyYCHHBIX OITBITaX, B TOM YHCJIE B OIBITaX C PAaBHOBO3MOXHBIMH >SJIEMESHTAPHBI- MH
COOBITUSIMU, B CEPUSIX UCITBITAHUI 10 TIEPBOTO yCIIeXa, B CEpUsIX HCObITaHuN bepHymmu.
HNmers mipeacTaBieHue O CIy4YalHOW  BEJIMYMHE W O PACHPEICIICHUH BEPOSITHOCTEM.
6. HMmeTh mpe/cTaBlIeHHE O 3aKOHE OOJIBIIINX YHCENI KaK O IPOSIBICHUM 3aKOHOMEPHOCTH B CIIy4allHOM W3MEHUYHMBOCTH H O POJIM 3aKOHA
OOJIBIINX YHCEN B MPHUPOJIE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA(IIO I'OJIAM OBYYEHUA)

7 kjaacc - 34 yaca

Ne HaumeHnoBaHue pa3jiena KosauuecTBo yacoB DJIeKTPOHHBbIE 00pa3oBaTe/bHbIEPECYPChI

1.  [IpencraBieHuenaHHbBIX 7 Enunas komiekuust uudpoBsix 00pa3oBaTeIbHbIX
pecypco, POIII SIKnacc, @okchopn

2. OnucarenpHasi CTATUCTHKA 8 Enunas komnekuus uudpoBbix 00pa3oBaTeIbHBIX
pecypcos, POIII, SIKnacc, ®okchopn

3.  CnyuaiiHas ”3MEHYHBOCTh 6 Enunas komnekuus uudpoBbix 00pa3oBaTeIbHBIX
pecypco, POIII, SIKnacc, ®okchopn

4. BBenenue B Teopwuo rpagos 4 Enunas komuteknust iudpoBbIX 00pa30BaTeIbHBIX
pecypcos, POIII AIKnacc, ®okchopn

5. BeposiTHOCTh M yacToTa CIIy4aiiHOTO COOBITUS 4 Enunas komnekus nudpoBbIX 00pa3oBaTEIbHBIX
pecypco, POIII, SIKnacc, ®okchopn

6. |O606menue 5 Ennnas xomtekuus 1u@poBbIX 00pa30BaTeNbHBIX
pecypcos, PO, SAKnacc, ®okcdopn

8 ki1acc — 34 yaca

Ne HanmeHnoBaHue pa3aeia KonuyecTBo 4yacos DJIEeKTPOHHBIE 00pa3oBaTe/bHbIEPeCypChl

1.  [TloBropenue kypca7 kiacca 4 Enunas xomutekuus 1u@poBbIX 00pa30BaTeNbHBIX
pecypcos, POIII, AAKnacc, ®okchopn

2.  |OnucarenbHas cTaTucTHKa PaccenBanue qJaHHBIX 4 Enunas xomutekuus 1u@poBbIX 00pa30BaTeNbHBIX
pecypcos, POIII, SIKnacc, ®okchopn

3. MmuoxecTBa 4 Enunas komnekuus uudpoBbix 00pa3oBaTeIbHBIX
pecypco, POIII, SIKnacc, ®okchopn

4.  |BeposITHOCTHCIy4alHOTO COOBITHS 6 Enunas komnekius nudpoBbIx 00pa3oBaTEIbHBIX
pecypcoB, POIII AAKnacc, ®okchopn

5. BBejieHHe BTCOpHTO rpadoB 4 Enunas xomteknus nudpoBbIX 00pa3oBaTeIbHBIX
pecypcos, POII, SIKnacc, ®okcdopn




6.  |CnyuaiiHbleCOOBITHS 8 Enunas komnexius nudpoBbIx 00pa3oBaTEIbHBIX
pecypcos, POIII, SIKnacc, ®okchopn
7. |0O606menue 4 Enunas xomutekuus mudpoBbIXx 00pa30BaTeNbHBIX

pecypcos, POII, SIKnacc, ®okcdopn

9 kiaacc - 34 yaca

Ne HaumenoBanue pasaena KosmuecTBo yacoB JJIeKTPOHHBbIE 00pa30BaTeIbHbIEPECYPChI

1.  [IloBropenue kypca8 kiacca 4 Ennnas xomutekuust mudpoBeIXx 00pa30BaTeNbHBIX
pecypcos, POIII AIKnacc, ®okchopn

2. DneMeHTbl KOMOMHATOPU KU 4 Enunas xomutekuus mudpoBeIX 00pa30BaTeNbHBIX
pecypcos, POIII, SIKnacc, ®okchopn

3. Teomerpuueckas BEpOSTHOCTD 4 Enunas xomiekuus uudpoBbix 00pa3oBaTeIbHBIX
pecypco, POIII, SIKnacc, ®okchopn

4.  |Ucneitanus bepuymmm 6 Ennnas xomtekuus nu@poBbIXx 00pa30BaTeIbHBIX
pecypcos, PO, SAKnacc, Dokcdopn

5.  (CnyuaiiHas BelIMYMHA 6 Enunas komiekuus uudpoBbix 00pa3oBaTeIbHBIX
pecypcos, POIII AAKnacc, ®okchopn

6. |O0600menue 4 Enunas komiekuus uudpoBbix 00pa3oBaTeIbHBIX

pecypco, POIII, AAKnacc, ®okchopn

/TN
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