DenepanbHas padoyas nporpamMma
10 y4eOHOMY npeaMeTry

"Maremaruka' (0a30BbIi YPOBCHB).



®egepanbHass padouyasi mporpaMMa mno ydeOHomy mpeamery ''Maremarnka"
(0a3oBbIii YPOBEHB).

1. ®enepanbuas pabodasi mporpamma 1o ydebHomy mnpeamery "Matemaruka" (6a30BbIi
ypoBeHb) (mpenMeTHas obnacte "Marematuka W uHbopmaruka') (majee COOTBETCTBEHHO -
nporpaMmMa Mo MaTeéMaTHKe, MaTeMaTHKa) BKJIIOYAET IMOSCHUTEIbHYIO 3alMCKy, COJAEp)KaHue
00y4eHus, TUIaHUPYEMbIE PE3yJIbTaThl OCBOCHUS IPOTPAMMBI 110 MaTeMaTHKe.

2. IlosicHuTeIbHASA 3aIIUCKA.

2.1. IlporpamMma mo mMaTemMaTHKe JJI1 oOydJaronmxes 5 - 9 kiaccoB pa3paboTaHa Ha OCHOBE
®I'OC OOO. B nporpamme 1o MaTeéMaTUKE Y4YTE€HbI MJI€U U MOJIOXKEHUS KOHLEMNIMUHU pa3BUTUS
MaTeMaTu4deckoro oopasoBanus B Poccuiickoit deneparuu.

2.2. TlpenMeToM MaTeMaTHKHU SBISIOTCA (PyHIAMEHTalIbHbIE CTPYKTYphI HAIIErO MHUpa -
MPOCTPAHCTBEHHBIE ()OPMBI U KOJIMYECTBEHHbIE OTHOLICHHS (OT MPOCTEUIINX, YCBaUBAaEMbIX B
HETOCPEACTBEHHOM OIIBITE, JI0 JJOCTATOYHO CJIOKHBIX, HEOOXOUMBIX JJISl pa3BUTHs HAYYHBIX U
NPUKIAIHBIX wujael). MaremaTnueckue 3HaHUS OOECHEYMBAIOT IMOHUMAaHHE MPHHIIUIIOB
YCTpOICTBA M HCIHOJB30BAaHUS COBPEMEHHOM TEXHMKH, BOCHPUITHE U HHTEPIPETALUIO
COLIMATIbHOM, YKOHOMUYECKOU, MOTUTHYECKONH HH(POpPMAIMH, JAIOT BO3MOXKHOCTH BBHINOIHSTH
pacyeThl U COCTABJISITH AJITOPUTMBI, HAXOAUThH U MPUMEHSATH (POPMYJIbI, BIAACTh MPAKTUUECCKUMHU
MpUeMaMU F€OMETPHUYECKUX U3MEPEHHI U MOCTPOCHUIM, YUTaTh HH(DOPMALINIO, IPEACTABICHHYIO
B BHJE TaONUI], AMarpaMM U TpadUKOB, XUTh B YCIOBHSAX HEOIPENEICHHOCTH W MOHUMATh
BEPOATHOCTHBIN XapakTep CIy4YaHbIX COOBITHI.

2.3. U3ydenume wmareMaTHKd QOpMHPYET Yy OOYyYarOIIUXCS MATEeMaTUYeCKUH CTHIIb
MBILUICHHSI, TPOSBISIONIMIICS B OIpEAeNCHHBIX YMCTBEHHBIX HaBblkax. OOyuaromuecs
OCBaMBAIOT TaKWE€ MPUEMBbI M METOJbl MBIIUICHUS, KaK UHAYKIUSA U ACAYKIHUsSA, 0000IIeHne 1
KOHKpEeTH3alus, aHallu3 U CUHTE3, KIacCHU(UKalUsi W CUcTeMaTh3anus, abcTparupoBaHue W
aHasorusi. OOBEKTHl MaTeMaTHYECKUX YMO3AKIIOYCHHWH, TMpaBWia WX KOHCTPYHPOBAHUS
pPacKpbIBalOT MEXaHU3M JIOTUYECKUX TOCTPOCHUH, CIOCOOCTBYIOT BBIPAOOTKE YMEHUS
(dbopMynpoBaTh, 0OOCHOBBIBATh U JOKa3bIBaTh CYXJEHHUS, TEM CaMbIM Pa3BUBAIOT JIOTHUECKOE
MpilUieHne. M3ydyeHune MaTeMaTuku oOecrniedunBaeT (OPMUPOBAHHE  AITOPUTMHUYECKON
KOMITOHEHTHI MBIIIJIEHUST W BOCIMUTAHUE YMEHUW JEHCTBOBATh IO 3aJIaHHBIM aJITOpUTMaM,
COBEPILEHCTBOBaTh M3BECTHBIE W KOHCTPYHMpOBaTh HOBbIE. B mpoiecce pemieHust 3anay -
OCHOBOIl Yy4eOHOH JeATEeIbHOCTH Ha YpOKaX MaTeMaTHUKU - pa3BUBAIOTCA TBOpYECKas U
MPUKIIaIHAS CTOPOHBI MBIIILJICHUS.

2.4. OOyueHue MaTeMaTHUKE JAaeT BO3MOXXHOCTH pa3BHBATh Yy OOYYarOUIUXCS TOYHYIO,
paloHaIbHYI0 U HHPOPMATHUBHYIO pedb, YMEHHE OTOMpaTh Hanbosiee MOAXOASIINE SI3bIKOBBIE,
CUMBOJINYECKHE, TpapUUecKHe CpeACTBAa [UIsl BBIPAKEHUS CYKIEHUH M HaIJISJIHOTO MX
MIPEICTaBICHHUS.

2.5. Ilpu wu3yyeHUM MaTEMaTUKH OCYHICCTBIISIETCS 0OOIee 3HAKOMCTBO C METOJIaMHU
MO3HAHUS JICWCTBUTENBHOCTH, MPEACTABICHUSMU O MpeAMeTe M METOoAaX MaTeMaTHKH, HX
OTJIMYMHU OT METOJOB JPYTMX €CTECTBEHHbIX W TyYMaHUTapHbIX HayK, 00 OCOOEHHOCTAX
MPUMEHEHUS MaTEMATHKH JJIsl PeIICHUS HAYYHBIX U MPUKIATHBIX 3a]1a4.

2. [IpuoputeTHBIMU 1ENIMU O0yUEHHUSI MaTEMaTHUKE B 5 - 9 Kiaccax sSBISIOTCA:

dbopMUpOBaHHE  IEHTPANBHBIX  MaTEeMAaTHMYECKUX  TOHATUH  (YKCIO,  BEJIMYMHA,
reoMerpuueckas  (Gurypa, TepeMeHHas, BEPOATHOCTb, (yHKIHUsA), 00ECIEeUNBAIOIINX
IPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MaTEMaTHYECKOI0 00pa30BaHus 00yYatoLIXCS;

Mo/iBe/ieHue O0ydarouMxcs Ha JOCTYNHOM JJisi HUX YPOBHE K OCO3HAHHUIO B3aMMOCBSI3U
MaTEeMAaTHUKU M OKPYXKAIOIIEro MUpa, MOHMMAaHHE MaTEeMaTHUKUM KaK 4YacTH OOMIeH KyJIbTYphI
YeJI0BEYECTBA,

pa3BUTHE  UHTEJUIEKTyaJlbHBIX WM TBOPYECKHUX  CIOCOOHOCTEH  oOydaromuxcs,
MO03HABATEJIbHON aKTUBHOCTHU, UCCIIEIOBATENIbCKUX YMEHUM, KPUTUYHOCTH MBIIIIEHUS, HHTepeca
K U3YYCHHIO MAaTEeMAaTUKH;

(dbopMupoBaHUe (YHKIIMOHATHHON MaTeMaTH4YE€CKOW T'PaMOTHOCTH: YMEHHUS pacro3HaBaTh
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MPOSIBJICHUS] MAaTEMaTHUECKUX MOHITUN, 0OBEKTOB U 3aKOHOMEPHOCTEH B PeabHBIX KU3HEHHBIX
CUTyallUsAX W TpPH U3YYEHUU JPYTHX YYEOHBIX MPEIMETOB, MPOSBICHUS 3aBUCHMOCTEH U
3aKOHOMEPHOCTEH, (OpMYJIUPOBaTh UX HA S3BIKE MATEMaTUKH M CO3/1aBaThb MaTeMaTH4YecKue
MOJIEJIM, IIPUMEHSTh OCBOEHHBII MaTeMaTHYECKHM ammapar [uid pelIeHUus MPaKTHKO-
OpPUEHTUPOBAHHBIX 3aJ[a4, MHTEPIIPETUPOBATH U OLICHUBATD MOJyYE€HHBIE PE3YJIbTATHI.

2.7. OCHOBHBIE JINHUHU COJIEP>KaHUS NIPOrpaMMbl IO MaTeMatuke B 5 - 9 knaccax: "Hucna n
BerynciieHus", "AunreOpa" ("AnreOpamdeckue BbIpakeHHs'', "YpaBHEHHST W HEpPaBEHCTBA'"),
"Oynkuuu", "l'eomerpusa" ("I'eomerpuueckue ¢urypsl u ux cBoiictBa", "H3mepenue
reomerpuuecknx BenuduH'"), "BeposTtHocTe W cratuctuka'. JlaHHBIC JMHUU pPa3BUBAIOTCS
[apajuIeIbHO, KaK/asi B COOTBETCTBUU C COOCTBEHHOW JIOTMKOM, OJHAKO HE HE3aBUCHMO OJ(HA OT
JIpYroM, a B TECHOM KOHTaKT€ U B3aUMO/ICHCTBUU.

CopepxaHue mporpaMmbl [0 MaT€MaTHKE, pacHpelesieHHOE II0 TojaM oO0yuyeHus,
CTPYKTYpUPOBAHO TaKUM 0O0pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHLHUIHUAIBHBIM BOIpPOCaM
oOyuaromuecs: 00pananauch HEOJHOKPATHO, YTOOBI OBJIAJICHUE MaTeMATUYECKUMU MTOHITUSAMHU U
HABbIKAMHU OCYIIECTBISUIOCH IMOCJIENOBATENbHO M MOCTYMAaTeIbHO, ¢ COOMIOJEHUEM MpPUHIUIIA
IIPEEMCTBEHHOCTH, a HOBBIE 3HAHMS BKJIIOYAJIUCh B OOILIYyI0 CHUCTEMY MaTeMaTHYECKHUX
MpEeJICTaBICHU 00y4arouuXcs, paciupsis U yriayonsis ee, o0paszysl MPOYHbIE MHOXKECTBEHHbBIE
CBSI3H.

2.8. B cootBerctBun ¢ ®I'OC OOO MmaTtemaruka sBiseTcs 00s3aTEIbHBIM YUEOHBIM
NpeMETOM Ha YpOBHE OCHOBHOTO o0mero oOpasoBanus. B 5 - 9 kiaccax maremaruka
TPaJMLIMOHHO M3Yy4yaeTcs B paMKax CIeIyroHMX y4eOHBIX KypcoB: B 5 - 6 Kiaccax - Kypca
"Matemaruka", B 7 - 9 kiaccax - kypcoB "Anredpa" (BKIrO4asi 31EMEHThI CTATUCTUKU U TEOPUU
BeposaTHOcTei) U "['eomerpus". IlporpamMmoil mo mareMaTuke BBOIHUTCS CaMOCTOSITEIbHBIN
yueOHbIN Kypc "BepoaTHOCTb U cTaTHUCTHUKA".

2.9. OOmiee 4YHMCIIO YacoB, PEKOMEHAOBAHHBIX [UIsl M3Y4YeHHUS MaTeMaTuku (0a30BbIil
YPOBEHb) Ha YpPOBHE OCHOBHOT'O 00IIero obpasoBanus, - 952 yaca: B 5 kiacce - 170 ygacoB (5
4acoB B HeJeMo), B 6 kiacce - 170 yacoB (5 yacoB B Heneno), B 7 kiacce - 204 yaca (6 4acoB B
HeJeno), B 8 kitacce - 204 gaca (6 yacoB B Henento), B 9 kiacce - 204 gaca (6 4acoB B HEJIETIO).

3. 3ydyenue maremMaTMKd Ha YpPOBHE OCHOBHOIO oOIIero oOpa3oBaHUs HAINpaBICHO Ha
JOCTHXKEHNE 00yUYarOUMMUCS JIMYHOCTHBIX, METAIIPEIMETHBIX U IPEIMETHBIX 00pa30BaTeIbHbIX
pe3yJIbTaTOB OCBOEHUS Y4eOHOr 0O MpeaMeTa.

3.1. JInuHOCTHBIE PE3YyIbTaThl OCBOEHUS MPOrPaMMBbI [0 MaTEMaTHKE XapaKTEPU3yIOTCSI:

1) maTproTHYECKOE BOCTIUTAHHE:

MPOSIBIIEGHUEM HHTEpeca K TMpONIIJIOMY U HACTOSIIEMY POCCUHWCKONM MaTeMaTUKH,
LIEHHOCTHBIM OTHOIIEHUWEM K JOCTHXKEHHSAM POCCHUMCKMX MAaT€MaTHKOB M POCCHUHMCKON
MaTeMaTUYeCKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JIOCTH)KEHUHN B APYTUX HayKaX M MPUKIATHBIX
chepax;

2) rpaX/1aHCKOE U 1yXOBHO-HPABCTBEHHOE BOCIIUTaHUE:

TOTOBHOCTBIO K BBIMIOJIHEHUIO OOS3aHHOCTEH TpakJaHWHA U pealu3allid €ro Mpas,
IPEJICTaBICHUEM O MaTEeMaTHYEeCKMX OCHOBAaX (YHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYP,
SBJICHUH, TPOLEAYp I'PaXIAaHCKOro O0IecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYXJIEHUIO ITUYECKUX MPOOJeM, CBA3aHHBIX C MPAKTHUUYECKUM IPUMEHEHUEM JOCTHKEHUN
HayKH, OCO3HAHHEM BaKHOCTH MOPaIbHO-ITHUYECKHUX IPUHIUIIOB B I€ATEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIUTAHUE!

YCTAaHOBKOM Ha aKTMBHOE YYacTHE B PEIICHUHU MNPAKTUUYECKUX 3a/lad MaTeMaTUYeCKOU
HAIpPaBJIEHHOCTH, OCO3HAHHEM BaKHOCTH MAaTeMaTUYECKOro 00pa30BaHUS HA NMPOTSHKEHUU Beel
XKHU3HH VI YCHEIHONW Mpo(ecCHOHANBHOM AeITeIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHU,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYaJbHOW TPAaeKTOPUH OOpa3oBaHUA U
KU3HEHHBIX ITIAHOB C YYETOM JIMUHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYeCKOe BOCITUTAHHUE:

CIOCOOHOCTBI0 K HMOLMOHAIBHOMY M 3CTETHMYECKOMY BOCHPHUATHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PELICHUH, pacCyKJIeHUH, YMEHUIO BUJETh MaTEMaTHYECKIE 3aKOHOMEPHOCTH B



HCKYCCTBE;

5) IEHHOCTH HAYYHOTO MMO3HAHUS:

OpHUEHTAIlMel B JIeATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4HBIX MpECTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPAa3BUTHs UEJIOBEKa, NPUPOAbI M OOIIECTBa, NOHWMaHHEM
MaTeMaTUYeCKOl HayKu Kak c(epbl 4elIOBEYECKOW NeATeIbHOCTH, JTallOB €€ pPa3BUTUS U
3HAYMMOCTH JUISl Pa3BUTHUS IUBHIIN3AIIUH, OBJIAICHUEM S36IKOM MaTEMAaTHKH M MaTeMaTHYeCKOU
KyJIbTYpOH Kak CpeICTBOM I[I03HAHHUS MHUPA, OBJAJECHUEM MPOCTEUIIMMH HaBbIKAMU
UCCIIEIOBATEIbCKON AEATEIbHOCTH;

6) dusznueckoe BocmuTaHue, (HOPMUPOBAHHE KYJIbTYPbl 370POBbS U HSMOLKUOHAIBHOTO
OJlaromnoiy4us:

TOTOBHOCTBIO IPUMEHATh MaTeMaTHUYECKHe 3HAHHs B MHTEPECAX CBOETO 3710POBbSI, BEICHUS
310pOBOTO 00pa3a >KU3HU (3710pOBOE MUTAHKE, COANAHCHUPOBAHHBIM PEXUM 3aHSATHH U OTIIbIXA,
perynspHas (pu3nueckas akTUBHOCTb), C(hOPMUPOBAHHOCTBHIO HaBbIKa pedIeKCUH, MPU3HAHUEM
CBOETO TpaBa Ha OMIMOKY M TAaKOTO KE MpaBa JpPyroro 4eloBeKa;

7) PKOJIOTUYECKOE BOCITUTAHHE:

OpHEHTaIMel Ha MPUMEHEHUE MaTeMaTWYeCKHX 3HAHWW I PEUICHHUs 3a7ad B 00JacTu
COXPAHHOCTH OKpYXalollel cpeibl, MIAaHUPOBAHUS IOCTYNKOB M OLEHKH HMX BO3MOXHBIX
MOCJIEICTBUIA Ui OKPY’KAIOIIEH Cpe/bl, OCO3HAHHEM TJI00AIILHOTO XapakTepa SKOJIOTHYECKHX
npo0JieM U myTel UX pelieHus;

8) aganTanus K H3MEHSIONIMMCS YCIOBHSM COLMAIBHON U TIPUPOTHON CPEIbL:

TOTOBHOCTBIO K JICHCTBHSIM B YCIIOBHSIX HEOIPEAEICHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITIETEHTHOCTH 4epe3 MPaKTUYECKYIO JEATEIBHOCTh, B TOM YUCIIE YMEHHE YUUTHCS Y JAPYTHX
JI0JIel, MpuoOpeTaTh B COBMECTHOW JESATEILHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIBITA APYTHUX;

HE00X0UMOCThIO B (DOPMHPOBAHUHM HOBBIX 3HAHUHM, B TOM uucie (HOPMYIHPOBATH HJEH,
MOHATHS, TUIIOTE3bI 00 00BEKTaX W SBICHHSX, B TOM YHCIIE PaHEe HE M3BECTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE PA3BUTHUE;

CTIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIINIO, BOCHIPUHUMATD CTPECCOBYIO CHTYAIIHIO
KaK BBI30B, TPEOYIOLIMI KOHTpMEp, KOPPEKTHPOBaTh MpPUHUMAaeMble DPELICHHUs M JEHCTBHUS,
(bopMyIHpPOBATH M OIIEHUBATH PUCKHU H MOCIENCTBHS, HOPMUPOBATH OTIBIT.

3.2. B pe3ynbTate OCBOCHMS NMPOTPaMMBbI 110 MaTeMaTHKE Ha YPOBHE OCHOBHOI'O OOIIETro
oOpazoBaHusi y oOyuwaromerocss OyayT chOpMUPOBaHBI METANpPEIMETHBIE PE3YJIbTaThI,
XapaKTepU3yIOIIMeCs  OBJIAJCHHEM  YHUBEPCAIbHBIMM  IO3HABATEIbHBIMU  JCHCTBUIMH,
YHHUBEPCATbHBIMH KOMMYHUKATHBHBIMH JICHCTBUSIMH ¥ YHHBEPCAIHHBIMH PETYJISTHBHBIMH
JECUCTBUSIMU.

3.2.1. VHuBepcaibHble IIO3HABaTeJbHbIE JEHCTBUS OOECHEUYMBAIOT (POPMHUPOBAHUE
0a30BbIX KOTHUTHBHBIX ITPOLECCOB 00yUaIOIINXCs (OCBOEHHE METOI0B MO3HAHUSI OKPYKAIOILEro
MHUpa, TPUMEHEHHE JIOTHYECKUX, WCCIEeOBATEIbCKUX Olepaluid, yMEHWH paboTarh C
uHpopmanueil).

3.2.2. 'V oOyuaromerocs OyayT chOpMHpPOBaHBI CleAyomue 0a30Bble JIOTUYECKUE
JIeMCTBUS KaK YaCcTh YHUBEPCAIbHBIX MIO3HABATENbHBIX YUEOHBIX ACHCTBUIL:

BBISIBISITh M XapaKTEPH30BaTh CYIIECTBEHHbIC NPU3HAKH MAaTEMaTHYECKHMX OOBEKTOB,
NOHATUHM, OTHOWIEHUH MeXAy TMOHATHAMH, (OpPMyIUpOBaTH ONpEAETCHUs  MOHSATHIA,
YCTaHABJIMBATh CYIICCTBEHHBIH MPH3HAK KIACCH(HUKAIIMHA, OCHOBAHUS JUIsi OOOOUICHHS W
CpaBHEHMsI, KpUTEPUH ITPOBOIUMOTO aHATIN3a,;

BOCTIPHHUMATh, (HOPMYyJTUPOBaTh W TPEOOPA3OBBIBATH CYXKICHHS: yTBEPAUTENBHBIC U
OTpHIIATENbHbIC, €TMHIUYHBIE, YACTHBIE U 00IKE, YCIOBHEIE,

BBISIBIIITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHUBOpEUUs: B (PaKTax,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKICHUAX, TMpeliaraTb KPUTEPUU IS BBIABICHUA
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

MIPOBOJIUTH BBIBOJBI C HUCIOJIB30BAaHHEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U WHIYKTUBHBIX
YMO3aKITIOYCHNH, YMO3AKIIOUCHUH 110 aHAJIOTHH;



pa3buparh J0Ka3aTeNnbCTBA MATEMaTHUYECKUX YTBEPKACHUHM (IIPsIMBIE U OT MPOTHUBHOIO),
OPOBOJIUTH  CaMOCTOSITETIBHO — HECIIOKHBIE — JJOKAa3aTelIbCTBA  MAaTeMAaTH4EeCKUX  (PaKToB,
BBICTPAaWBaTh AapryMEHTAlMIO, MPUBOJUTH IPUMEPbl M KOHTPHIpPUMEPBI, OOOCHOBBIBAThH
COOCTBEHHBIE PACCYKACHUS;

BBIOMPATH CIIOCO0 perieHus yueOHoM 3a1a4un (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILICHUS,
BBIOMpPATh HaHOOJIee MOIXOAAIINHA C YYETOM CAMOCTOATEIBHO BBIACICHHBIX KPUTEPHUEB).

3.2.3. V obyuatouierocsa 0yayT chopMupoBaHbl cienyromue 0a30Bble UCCIEeI0BATENbCKHUE
JIeMCTBUS KaK YaCTh YHUBEPCAIBHBIX MIO3HABATEIBHBIX YUEOHBIX ACHCTBUIL:

HCIOJIb30BaTh BONPOCHI KaK HUCCIIEAOBATENbCKUN UHCTPYMEHT IO3HaHUs, (OpMyInpoBaTh
BOTIPOCHI, (PUKCUPYIOIINE MMPOTUBOPEUNE, MPOOIIEMY, CAMOCTOSTEIbHO yCTaHABINBATH HCKOMOE
U JlaHHOE, (POPMUPOBATh TUIIOTE3Y, ApPTYMEHTHPOBAThH CBOIO MO3UIINIO, MHEHUE;

IPOBOJUTH IO CaMOCTOATEIBHO COCTaBICHHOMY IUIAHY HECJIOXXHBIH 3KCIIEPUMEHT,
HEOOJIBIIIOE HCCIIEZIOBAHUE [0 YCTAHOBJICHHMIO OCOOEHHOCTEH MaTeMaTHYecKoro oObeKTa,
3aBUCHUMOCTEN 00BEKTOB MEXIy COOOIA;

CaMOCTOSITENIbHO (POpMyJIMPOBaTh 00OOIIEHUS U BBIBOABI IO Pe3yJIbTaTaM HPOBEAEHHOIO
HaOJIOICHNS, UCCIICIOBAHMSI, OLEHUBATDH JIOCTOBEPHOCTH MOJIyUYE€HHBIX PE3YJIbTAaTOB, BHIBOJIOB U
000011IEeHMI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOLECCA, & TAK)KE BBIJABUTATh MPEAOIOKEHHS O
€ro pa3BUTHH B HOBBIX YCJIOBHUSX.

3.2.4. Y oOyuatomerocss OyayT cOpMUPOBaHBI YMEHHUs paboTaTh ¢ WHpOpMAIUEH Kak
4aCTh YHUBEPCAIbHBIX I03HABATEIbHBIX YUEOHbBIX ACHCTBUIL:

BBISIBIISITh HEAOCTATOUYHOCTh W M30BITOYHOCTh MH()OPMAIINH, NTAHHBIX, HEOOXOAMMBIX JIJIS
pelLeHMs 3a/1a4u;

BBIOMpPATh, AaHAIM3MPOBATH, CHCTEMATHU3MPOBATH M HMHTEPIPETUPOBATH HH(OPMAIIHIO
pas3INYHbIX BUAOB U (GOPM IPEICTABICHHUS;

BBIOMpATh GOopMy MpencTaBieHHUs] WHGOPMAIMK W WIIIOCTPUPOBATH pPEIIaeMbIe 3aJa4H
cXeMaMH, AuarpaMmMaMu, HHOM rpaduKoil 1 uX KOMOUHAIUSIMU;

OLIEHUBATh HANIEKHOCTh HMH(OpPMAIMM TO KPUTEPHUSAM, MPEUIOKEHHBIM YUUTEIIEM WIIH
c(OpMYIMPOBAHHBIM CAMOCTOSITENBHO.

3.2.5. YHuBepcallbHble KOMMYHUKAaTUBHBIE JEUCTBUSA 00€CIeunBaOT C(HOPMUPOBAHHOCTh
COLIMAJIbHBIX HABBIKOB 00YYaOLIHXCS.

3.2. ¥V oOyuaromierocst 0yayT chopMUpOBaHBI yMEHHUS OOIICHUS KaK 9acTh YHUBEPCATbHBIX
KOMMYHHUKATUBHBIX Y4EOHBIX JIeHCTBU:

BOCIIPUHUMATh M (OPMYJIHPOBATH CYXKIEHHS B COOTBETCTBHH C YCJIOBUSIMH U IEJISIMH
oO0I1eHus, SICHO, TOYHO, TPAMOTHO BBIpa)KaThb CBOIO TOUKY 3PEHMS B YCTHBIX M NMUCBMEHHBIX
TEKCTaX, IaBaTh MOSICHEHUS 110 X0y PEIICHHs 3a/1a4d ¥ MOJTyYEeHHBIM pe3ybTaTaM;

B X0Jie 00CY»XJIeHHs 33JaBaTh BOMNPOCHI MO CYILIECTBY OOCYX/JaeMOW TeMbl, IpOOIEeMbI,
pemaemMoi 3a1a4n, BHICKAa3bIBaTh HJIEH, HAICJICHHBIE HA TOMCK PEIICHUs, COMOCTaBISATh CBOH
CYXJIEHUS C CYXXICHUSMHU JPYTUX YYaCTHUKOB JAMANOra, oOHapyXMBaTh pa3ivyle M CXOJICTBO
MO3HIINH, B KOPPEKTHOU popme HOpMyITHUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

NPEJCTABIATh PE3yNbTaThl pEIIEHUs 3a/JadyM, HKCIEPUMEHTA, MCCIIEOBAaHUS, IMPOEKTa,
CaMOCTOSITENIFHO  BBIOMpaTh (GopMaT BBICTYIUICHHS C Y4YeTOM 3a1ad Mpe3CHTallid |
0COOEHHOCTEH ayTUTOPHH.

3.2.7. 'V obOyuatomerocss OyayT chopMUpOBaHBI YMEHHs COTPYJHHUYECTBA KaK YacTh
YHHMBEPCAJIbHBIX KOMMYHUKATUBHBIX YUEOHBIX JI€HCTBHIMA:

MOHUMATh W HCIIOJB30BaTh MPEUMYIIECTBA KOMaHAHON W MHIMBUIYAJTLHONH pabOTHI MpH
peleHnH yuyeOHbIX MaTeMaTHYeCKUX 3a7ay;

MPUHUMATh IIeJTh COBMECTHOH MIEATENbHOCTH, IUIAHUPOBATh OPTaHW3aIMI0 COBMECTHOM
paboThI, pacripesieNnaTh BUIbI padoT, JOrOBapUBaThHCs, 00CYKIAaTh MPOLECC U Pe3yIbTaT padoTHI,
000011aTh MHEHHUS HECKOJIBKUX YEJIOBEK;

y4acTBOBaTh B IPYMIOBBIX (opMax paboTsl (00CYAeHUs, 0OMEH MHEHHUSIMH, MO3TOBBIE
MITYpPMBI ¥ JIPyTHE), BBIMOJHATH CBOIO YacTh PabOTHI W KOOPIMHHPOBATH CBOW JIEHCTBHS C



OPYTMMH 4JI€HaMHU KOMAaHIbl, OLIEHHWBAaTh KAayeCTBO CBOEro BKJaJa B OOMIMIA MPOIYKT IO
KpUTEpUIM, CHOPMYJIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

3.2.8. YHuUBepcaJbHBbIC pPETYyJIATUBHBIC JIEUCTBHSA oOecrnmeunBarOT (HOPMUPOBAHHUE
CMBICJIOBBIX YCTAaHOBOK U KU3HEHHBIX HABBIKOB JIMYHOCTH.

3.2.9. V obyuaromerocss 6yayT chopmupoBaHbl yYMEHHUS CaMOOPraHU3allMd Kak YacTh
YHUBEPCATBHBIX PErYISTUBHBIX YUYCOHBIX NEHCTBHI:

CaMOCTOSITENILHO COCTAaBJIATh IUIaH, aIrOPUTM peIleHus 3a1a4uu (WK ero 4acThb), BHIOUpaTh
CHoco0 pemeHust € YYeTOM HMEIOLIUXCS PEecypcoB W COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHH ¢ yUeTOM HOBOM UH(pOpMaLuu.

3.2.10. Y oOyuwaromerocst OymyT chOpMHUpPOBaHBI YMEHHS CAMOKOHTPOJSI KaK 4YacTh
YHUBEPCAJIbHBIX PEryISTUBHBIX YUYEOHBIX NEHCTBHI:

BJIaJIeTh CHOCOOAMH CaMOIPOBEPKH, CAMOKOHTpPOJIA Tpolecca W pe3yibTara pelieHus
MaTeMaTHYeCKOH 3aauu;

NpEeABUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTb HpPH PEIICHUH 3a/lauyd, BHOCHUTH
KOPPEKTHUBBI B JEATEIbHOCTb Ha OCHOBE HOBBIX OOCTOATEILCTB, HANJECHHBIX OLINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHUE pE3yJibTaTa ACSITENLHOCTH IOCTABJICHHON 1M U YCIIOBUSM,
OOBSCHATH MPUYUHBI TOCTUKEHUS WIIA HEJTOCTUKEHUS 1IeJIU, HAXOAUTh OIMMOKY, J1aBaTh OIICHKY
IPUOOPETEHHOMY OIIBITY.

3.3. IIpeameTrHble pe3ynbTaThl OCBOEHMSI NMPOrpaMMbl MO MaTEMaTHKE MPEICTABIIECHBI 110
rojgam o0yueHusl B paMKaxX OTAEIbHBIX YU4eOHBIX KYpCOB: B 5 - 6 Kilaccax - Kypca "MaremaTtuka",
B 7 - 9 kiaccax - kypcoB "Anredpa”, "I'eomerpus”, "BeposTHOCTD U cTaTHCTHKA" .

4. @enepanbHas padouasi mporpamMma ydeOHoro kypca '"Marematuka" B 5 - 6
KJjaccax (xajiee COOTBETCTBEHHO - MporpamMma yuye0HoOro kypca ""Marematuka', y4eOHbIN
KYypc).

4.1. [losicHuTeNbHAS 3aMKCKA.

4.1.1. IlpuopuTETHBIMH LIETIIMH O0yUEHUSI MaTEeMaTHKE B 5 - 6 Kilaccax sIBISIOTCS:

npojoiikeHne (GOPMUPOBAHUS OCHOBHBIX MaTEMaTHYECKHUX IMOHSATHH (YKCIO, BETUYMHA,
reomeTpuueckas  (Gurypa), O0OECHEUMBAIOIINX MPEEMCTBEHHOCTh M  TEPCIEKTUBHOCTH
MaTeMaTHYeCKOro oOpa3oBaHus 00yJaromuXxcs;

pa3BUTHE  HHTEIUIEKTyaJIbHBIX UM TBOPUECKUX  CHOCOOHOCTEHl  oOyuwarommxcs,
MIO3HABATEIbHOM aKTUBHOCTH, UCCIIE0BATENILCKUX YMEHUHN, MHTEpeca K U3YyUEHUIO0 MaTeMaTHKH;

MoJ/iBe/IeHue O0y4aroluMxcs Ha JOCTYNHOM JJisi HUX YpPOBHE K OCO3HAHHUIO B3aUMOCBSI3U
MaTeMaTUKHU U OKPY>KaIOIIET0 MHUPa;

(dbopMupoBaHue (YHKIIMOHATBHOW MAaTeMaTU4YECKOW IPaMOTHOCTHU: YMEHHS paclo3HaBaTh
MaTeMaTH4eCKue OOBbEKThl B PEATbHBIX KU3HEHHBIX CUTYAlHUsIX, IPUMEHSTh OCBOCHHBIE YMEHUS
JUISL peLIeHUS] IPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATD MOTYUYEHHbIE PE3YJIbTaThl
U OLICHWBATh UX HA COOTBETCTBHE MPAKTUUECKON CUTYAIIUU.

4.1.2. OcHOBHbIE JIMHUU COJEp’KaHUS Kypca MaTeMaTuku B 5 - 6 Kimaccax -
apupMeTHUecKass W TEOMETpPHYECKas, KOTOpble pa3BUBAIOTCS MapalIeNbHO, Kaxjas B
COOTBETCTBUHU C COOCTBEHHOM JIOTHKOM, OJJHAKO, HE HE3aBUCHMO OJIHA OT APYTOH, a B TECHOM
KOHTAKT€ W B3aUMOJEHCTBMM. Takke B Kypce MaTeMaTHKH IPOUCXOAUT 3HAKOMCTBO C
AIIEeMEHTaMU ajreOpbl U ONMHUCATEIbHON CTATUCTUKH.

4.1.3. Uzyuenue apu(MeTHUYECKOr0 MaTepualla HAYMHAETCS CO CUCTeMaTH3allMu |
pa3BUTHS 3HAHUM O HATypaJbHBIX YHUCIAX, MOJYyYEHHBIX Ha YPOBHE HAYaJIbHOIO OOILEro
oOpa3zoBanus. Ilpu 3TOM cOBepIIEHCTBOBAHME BBIYMCIMTEIBHONM TEXHUKHM U (POpMHUpOBaHHE
HOBBIX TEOPETHUYECKUX 3HAHUN COUYETaeTCs] C PA3BUTHUEM BBIUMCIUTEIBHOW KYJIbTYpHI, B
YaCTHOCTH C 00y4eHUEM MPOCTEHIITNM NMpHeMaM MPUKHUIKU U OLEHKH Pe3yJIbTaTOB BEIYUCICHHH.
W3ydyeHue HaTypallbHbIX YHCeN MpoJojkaercs B 6 Kiacce 3HAKOMCTBOM C HaudalbHBIMU
HOHATUSMH TEOPUH JITUMOCTH.

4.1.4. Havano u3y4yeHusi OOBIKHOBEHHBIX M JIECITHYHBIX JAPOOEH OTHECEHO K 5 Kiaccy. DTo



HEpBBIM 3Talm B OCBOGHUHU ApOoOEH, Korjxa MpOUCXOAUT 3HAKOMCTBO C OCHOBHBIMHM HIESIMH,
HNOHATUAMH TeMbl. [Ipu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX JpoOell B MOJHOM o0beMe
HPEIIIECTBYET M3YUCHHMIO JECSITUYHBIX IpOoOed, 4TO LEeIecO00pa3HO C TOYKM 3pEHHs JIOTUKU
U3JI0KEHUSI YHUCIIOBOM JIMHWM, KOTJa TpaBWiIa NEHCTBUN C JOECATUYHBIMH JAPOOSMH MOXHO
000CHOBaTh Y€ M3BECTHBIMU aJITOPUTMAMU BBIINOJIHEHUS JEHCTBUH € OOBIKHOBEHHBIMHU
Opo0sMu. 3HAKOMCTBO C JECATUYHBIMH JIPOOSIMH PACIIMPUT BO3MOXKHOCTH Uil MTOHUMAHHS
00yyaroImyMuUCs MPUKIAAHOTO IPUMEHEHHsI HOBOM 3allMCH IPU U3YYEHUU JPYTUX IPEAMETOB U
IpY MPAKTHYECKOM HCIONb30BaHuU. K 6 KilacCcy oTHeceH BTOpOM 3Tal B U3Y4YEHUHU Jpole, rae
IPOMCXOIUT COBEPLICHCTBOBAHWE HABBIKOB CPABHEHUS U MpeoOpa3oBaHMs IpoOel, ocBOCHME
HOBBIX BBIYMCIIUTENBHBIX AITOPUTMOB, OTTAaUYMBAHHE TEXHUKH BBIYMCICHHWN, B TOM 4YHCIIE
3HAYEHUH BBIPAKEHUH, COAEPKAIIUX U OOBIKHOBEHHbIE, U JIECATUYHBIE JIPOOM, YCTaHOBJIECHUE
CBsI3eH MEXIy HUMH, PaCCMOTPEHHE MPHUEMOB pELIeHHs 3ahady Ha aApoOu. B Hauanme 6 kmacca
IPOMCXOIUT 3HAKOMCTBO C TOHATHUEM MIPOLIEHTA.

4.1.5. OCOOEHHOCTBIO M3yUEHUS IOJIOKHUTEIBHBIX U OTPULIATEIbHBIX YHMCEN SIBJIAETCA TO,
YTO OHU TaKXe MOTYT pacCMaTpHUBATLCS B HECKOJBKO 3TanoB. B 6 kiacce B Havajne U3ydeHHUs
tembl "[lonoxxutenvHble W OTpUIATENbHBIE YHcHa" Bbyaensercs noarema "llenmsie uyucna", B
paMKax KOTOPOM 3HaKOMCTBO C OTPHMLATEJIbHBIMU YHCIaMU U JEHCTBUSAMH C MOJIO0KUTEIbHBIMU
U OTpPULATEIbHBIMU YHCIAMHM IPOUCXOJUT HA OCHOBE COJEPXKATEIBHOIO MOJAXO0Ja. ITO
IO3BOJISIET Ha JOCTYIIHOM YPOBHE IIO3HAKOMHUTb OOYyYaroIuXcs IPaKTHUYECKH CO BCEMHU
OCHOBHBIMH TIOHSATHSIMH TE€MbI, B TOM 4YHCI€ W C MpaBWJIAaMH 3HAKOB MpPHU BBIIIOJHEHUU
apupMeTnueckux JedcTBUi. V3yuyeHue paluoHaNbHBIX 4Kced OyAeT NPOJOKEHO B Kypce
anreOpsI 7 Ki1acca.

4.1. Ilpu oOyuyeHMM pELICHUIO TEKCTOBBIX 3aJad B 5 - 6 Kiaccax HCIOJIb3YIOTCS
apudmernueckue npuemsl perierus. [Ipu orpaboTke BEIUMCIUTEIBHBIX HABBIKOB B 5 - 6 Ki1accax
paccMaTpUBAIOTCSl TEKCTOBBIE 3a/lauM CIEAYIOIIMX BUAOB: 3a/laud Ha JBU)KCHUE, Ha YacTH, Ha
NOKYNKH, Ha pabOTy M NPOU3BOAUTEIBHOCTb, Ha MPOLEHTHI, HA OTHOLICHUS U IPOMOPLHH.
OOyuaromiyecs 3HaKOMSTCA C IpUEMaMM pELIeHMs 3ajad 1nepedopoM BO3MOXKHBIX BapUAHTOB,
yudarcs paboTarth ¢ HHGopMaluen, npeacTaBIeHHON B (hopMe TabIuIl WIK AUarpaMM.

4.1.7. B mporpamme yueOHOro kypca "Marematuka" nperycMOTpEeHO (OpMHpPOBaHUE
MPOMNEAEBTUUECKUX anreOpanyeckux IpeacTaBieHuil. bykBa kak CMMBOJI HEKOTOPOIO 4YMClIa B
3aBHCUMOCTH OT MaT€MaTHYeCKOr0 KOHTEKCTa BBOAMTCS MOCTENEHHO. BykBeHHas CUMBOJIMKA
HIMPOKO HCIOJIb3YETCSl MPEXJEe BCEro Ui 3alucH OOLIUX YTBEPKACHUNW M IPEAJIOKEHUH,
dbopMyI1, B YaCTHOCTH JUIsl BBIYMCIICHHUS F€OMETPUYECKUX BEJIWYMH, B KauecTBe '"3amecturens"
YHCla.

4.1.8. B mporpamme yuye6HOro Kypca "Marematuka" npeacTaBieHa HarjsiHas reoMeTpus,
HalpaBJieHHass Ha pa3BUTHE OOPa3HOrO0 MBIIIEHUS, TMPOCTPAHCTBEHHOI'O BOOOpa)KEHUS,
n300pasUTENbHBIX yMEHUH. OTO BaXKHBIH d3Tal B M3YYEHUH TE€OMETPUH, KOTOPBIN
OCYIIECTBIISIETCS HA HArJIsSAHO-IIPAKTUYECKOM YpOBHE, OIHUpaeTcsd Ha HarIaIHOOOpa3Hoe
MbllIeHHe oOyuaromuxcs. bonpinas posib OTBOAWUTCS NPAKTHUECKOW AEATENbHOCTH, OMBITY,
AKCIEPUMEHTY, MoJenrupoBaHuio. OOyuaroluecs: 3HaKOMATCS C T€OMETpUUYECKUMHU (Urypamu
Ha TIOCKOCTH M B MIPOCTPAHCTBE, C UX MPOCTEHIIUMH KOH(UTYpALUAMH, yUaTcsi H300paxaTb UX
Ha HETMHOBAHHOM W KJIETYATOW Oymare, paccCMaTpHBAIOT MX MPOCTEiIHe cBocTBa. B mporiecce
U3yYEHUs HATJSIIHOM TeOMETpUM 3HAHMS, MOIy4YeHHbIe 00y4aloUMMHCS Ha YPOBHE HA4aJIbHOTO
o0m1ero o0pa3oBaHus, CUCTEMATU3UPYIOTCS U PACIIUPSIOTCA.

4.1.9. CornacHo yuyeOHOMY IJIaHy B 5 - 6 KJlaccax M3y4aeTcsl HHTETPUPOBAHHBINA MpeIMET
"Matemaruka", KOTOpPBI BKJIIOYaeT apu(MeTHdecKuil mMaTepuan U HarisgHyl0 TeOMETpHIO, a
TaKXe MPOINeIeBTUUECKUE CBEICHHUS W3 anreOpbl, 3JE€MEHTHI JIOTUKM M Hadaja OMHCaTebHOM
CTaTHCTUKH.

4.1.10. OO1iee 4yUCIIO 4acoOB, PEKOMEHIOBAHHBIX JUIS U3yUeHHsI MaTeMaTHKH, - 340 4acos:
B 5 kyacce - 170 gacoB (5 yacoB B Hezento), B 6 kiacce - 170 gacoB (5 4acoB B HEIEIIO).

4.2. Coneprxanue oOydeHus B 5 kiacce.

4.2.1. HarypanpHble Yyucia U HYJIb.



Harypanbnoe uyucno. Psan matypanmeHbix uuncen. Yucno 0. M3o0pakeHne HaTypalbHBIX
YHCeJl TOYKaMU Ha KOOPJIUHATHON (UMCIIOBOM) MPSIMOM.

[lo3unmoHHas cucrema cuucieHusd. Pumckas Hymepanusi Kak [MpUMEp HENO3ULIUOHHOU
CUCTEMBI cuuciaeHus. [lecaTuuHas cuctemMa CUUCIICHNUS.

CpaBHeHHE HaTypalbHBIX YHCEN, CPAaBHEHUE HATypalbHBIX uHced ¢ HyleM. CrnocoObl
cpaBHeHUs. OKpyTJIeHHE HaTypalbHbIX YUCEIL.

CnoxxeHue HaTypalbHBIX YMCEN, CBONCTBO HYyJs IIPU CIOXEHUU. Bpruuranue Kak
neiicTBre, 0OpaTHOE CIOKEHUIO. Y MHOKEHUE HATYpPAIbHBIX YMCEll, CBOMCTBA HYJS M €IUHHILIBI
pu yMHOXXECHHMH. JleleHue kak JercTBHE, 0OpaTHOE yMHOXXEHHIO. KOMITOHEHTHI JEHCTBUH,
CBsI3b MEXIy HUMH. [IpoBepka pesynbrarta apudmerndeckoro neiictus. Ilepemecturensnoe u
coueTaTesbHOe CBOWCTBA (3aKOHBI) CIOXKEHUS U YMHOXEHHS, pacHpelesIUTeIbHOE CBOHCTBO
(3aKOH) YMHOKEHHS.

Hcnonb3oBanue OykB uis 0003HAYEHMs] HEM3BECTHOTO KOMIIOHEHTA W 3alUCH CBOMCTB
apuQMeTHUECKUX IEHCTBUH.

Jlenutenu U KpaTHbIE YUCla, pa3jIoKEHUE Ha MHOXUTENU. [IpocTeie 1 cocTaBHbIE yncha.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ octaTkoM.

Crenenb C HaTypajbHbIM IIOKa3zaTejleM. 3alucCh 4Yucia B BHJE CYMMbl pPa3psiIHBIX
CJIaraeMbIX.

UucnoBoe BbIpakeHHE. BplunMcieHne 3HAUYEHMM YHCIOBBIX BBIPAXKEHUH, MOPSAIOK
BBIMIOJHEHUST  AeiicTBuil. Vcmosnbp3oBaHMe @pU  BBIUMCICHUSX IEPEMECTUTEIBHOTO U
COUYETATEeNLHOTO CBOWCTB (3aKOHOB) CJOXEHHUS M YMHOXKEHUS, paclpe/eIUTeIbHOr0 CBOMCTBA
YMHOXXCHHUS.

4.2.2. lpobwu.

[IpencraBienne o IpodU Kak crocoOe 3amucu 9acTu BelWIuHbL. OOBIKHOBEHHBIC JPOOH.
[TpaBuiibHBIE U HeMpaBUIbHBIE ApoOH. CMelIanHas Ipoob, MpeCTaBlIeHne CMEIIaHHOW TpoOH B
BUJIE HENPaBUJIBHOM JpoOM M BBIIEICHHE LEJOM YacTH 4YMCIa U3 HENPaBWIBHON ApoOu.
N3ob6paxenue qpodeit ToukaMu Ha YUCIIOBOU mpsiMoil. OcHOBHOE CBOMCTBO Apodu. CokpalieHue
npobeit. [TpuBenenue Apodu Kk HOBOMY 3HaMeHaTtes0. CpaBHEHHE IPOOEH.

CrnoxeHue M BBIUMTaHUE JApoOeil. YMHOKeHHe U JeleHHe ApoOeid, B3auMHO-OOpaTHbIE
npobu. HaxoxaeHne yacTy 1Eenoro U 1eJIoro 1Mo ero 4acTH.

Hecstuunas 3anuch npobeii. [lpeacraBnenue AecsITUUHON ApoOU B BHIIE OOBIKHOBEHHOM.
N3o00paxeHune necATUYHBIX ApoOed TOUYKaMM Ha 4YuCIOBON mpsiMoi. CpaBHEHHE JECSITHUUHBIX
Ipobeii.

Apudmernueckue JeMCTBUS ¢ JECATUUHBIMU JIpo0siMu. OKpyriieHHe AeCATUYHBIX IpoOeil.

4.2.3. PenieHne TEKCTOBBIX 3a/1a4.

Pemenne TekcTOBBIX 3ajady apuPMETHUECKUM CHocoOOM. PelieHue joruyeckux 3ajaad.
Pemenue 3amau nepebopoM Bcex BO3MOXKHBIX BapHaHTOB. Vcronb30BaHue NMpU PELICHUH 3a/1a4
TaOJIUI ¥ CXEM.

Pemenue 3anay, conepkaliux 3aBUCMMOCTH, CBSI3BIBAIOLINE BEIUYMHBI: CKOPOCTb, BpeMs,
paccTosiHue, 1I€Ha, KOJIMYECTBO, CTOMMOCTb. ENMHUIBI M3MepeHHs: Macchl, o0beMma, LIEHBI,
paccTosiHus, BPEMEHHU, CKOPOCTH. CBS3b MEXy €IMHULIAMU U3MEPEHMSI KaKI0M BETUUHUHBI.

Pemenrie oCHOBHBIX 3a/1a4 Ha APOOH.

[IpencraBienre qaHHBIX B BUIE TAOIUIl, CTOIOYATHIX TUATPAMM.

4.2.4. HarnsimHast reOMETpHSL.

Harnsoaeie npeacraBneHus: o GuUrypax Ha IUIOCKOCTH: TOYKa, IpsiMasi, OTPE30K, JIyd, YTOI,
JIOMaHasi, MHOTOYTOJIbHUK, OKPYHOCTb, Kpyr. Yroi. IIpsmoii, ocTpslil, Tynoil U pa3BepHYyThIN
YIJIBIL.

JlinHa  oTpe3Ka, MeTpUYecKHWe €OUHUIBl JIuHbBL. [lnnHa 5omaHOW, mepuMerp
MHOTIOYTroJIbHUKA. MI3MepeHne n nocTpoeHue yIiioB ¢ IOMOIIBIO TPAaHCIIOPTHPA.

Harnsgaeie npencraBieHust o pUrypax Ha IMJIOCKOCTU: MHOTOYTOJIBHUK, IPSIMOYTOJIbHUK,
KBaJIpaT, TPEYroJIbHUK, O PABEHCTBE (QUTYD.

N3o6paxenue ¢uryp, B TOM uncie Ha kietdaroil 6ymare. [loctpoenne koHpurypauuit us



yacTel MpsSMOMN, OKPYKHOCTH Ha HEJTMHOBAaHHOW M KjeTdyaroi Oymare. Mcrmonp30BaHne CBONCTB
CTOPOH U YIJIOB NIPSMOYTOJIbHUKA, KBaJpaTa.

[Inomane npssMOyroiabHUKA U MHOTOYTOJIBHUKOB, COCTABJIICHHBIX U3 MPSAMOYTOJIbHUKOB, B
TOM 4Hcie GUryp, n300paKeHHBIX Ha KileTdaTol Oymare. EAMHUIIBI H3MEpeHus III0LIaIu.

Harnsouele  mpeacraBieHHss O — HPOCTPAHCTBEHHBIX — (GUTypax:  MNPSMOYTOJIbHBIN
napajenenunen, KyO, MHOrorpaHHUKH. I3o0paxeHune MPOCTEWIIMX MHOTOTPAaHHHKOB.
PasBeptku kyba u mnapamienenunena. Co3gaHue Mojeneil MHOTOTpaHHUKOB (U3 Oymarw,
IIPOBOJIOKH, TUIACTUIIMHA U APYTUX MATEPHAJIOB).

O6beM mpsIMOYTOJIBHOTO Napajuiesenunena, Kyoa. Enuuuiel namepeHus oobema.

4.3. Conepsxanue o0yueHus B 6 kiacce.

4.3.1. HarypanbHble yucia.

Apudmernueckue IEHCTBUS C MHOTO3HAYHBIMHM HATypalbHBIMH YHCIaMHU. YuCIIOBBIC
BBIpQXCHUS, TOPSAOK JEHCTBUM, UCHOJIb30BaHUE CKOOOK. Vcronb30BaHME MPHU BBIUMCICHUSIX
NIEPEMECTUTEIIBHOIO U COYETATEIbHOIO CBOMCTB CIOKEHUS U YMHOXKEHHUS, paclpeesInTEIbHOIO
CBOMCTBA YMHOXEHUS. OKpyTIeHNE HATypAJbHbBIX YUCE.

Jlenutenun W KpaTHbIE 4YKCIA, HAWOOJBIIWMKA OOIIMNA JEIUTENb WU HaUMEHbIEe OOIIee
KpatHoe. J[enuMOoCTh CyMMBI U ITpou3BeieHUs. [lenenne ¢ ocTaTKoM.

4.3.2. IpoOu.

OObIkHOBEHHAasi poOb, OCHOBHOE CBOMCTBO JpoOu, cokpaiieHue apoOei. CpaBHeHUE U
ynopsiaouuBaHue Apooei. Pemienue 3ajau Ha HaXOXKJIEHUE YacTU OT LIEJIOT0 U LEJNOro IO €ro
yactu. [IpobHoe umcino kak pe3ynbTaT AeneHus. llpencraBieHue OecsiTUYHON Ipodu B BUIE
OOBIKHOBEHHOM JApOoOM M BO3MOXKHOCTH IIPE/ICTABICHUS OOBIKHOBEHHOH JApoOM B BHUE
necsaTHUHOM. JlecaTuunble Apodu U MeTpudeckas cuctema mep. ApudmeTHdeckue IeHCTBUS U
YHCJIOBBIE BBIPAYKEHUS C OOBIKHOBEHHBIMH U JIECSITUUHBIMU JIPOOSIMHU.

OtHomenne. [leneHne B JaHHOM OTHoOIIeHWH. MacmTal, npomnoprus. [Ipumenenue
IIPONOPLMI IIPU PELICHUY 3a]1a4.

[lonsTue nponenTa. Boluncienre NpoLUeHTa OT BEIMYMHBI U BEJIMYUHBI 110 €€ MPOLEHTY.
BrlpaskxeHue mpoLEeHTOB AECATUYHBIMU JpoOsimu. Pemienue 3amad Ha npoleHThl. BripakeHue
OTHOIIECHHUS BEJIMYMH B IIPOLIEHTAX.

4.3.3. TlonoxxutenbHbIE U OTPUTIATEIBHBIC YHCTIA.

[lonoxxurensHple W oTpuuarenbHble uyucna. Lleasle uyncna. Mopyns  yucna,
reoMeTpuueckas HHTepHperanuss Moayis uucna. M3o0paxeHue uucen Ha KOOPJIWHATHOU
npsaMoil. YucnoBele npomexyTku. CpaBHeHue uucen. Apudmeruyeckue JeHcTBUS C
MOJIOKUTEIBHBIMU M OTPULIATEIbHBIMU YHCTIAMH.

[IpsimoyronbHasi cuctemMa KOOpAMHAT Ha IUIOCKOCTH. KOOpAMHATHI TOUYKM HAa IUIOCKOCTH,
abcuucca u opauHara. [loctpoenue Touek U GpUryp Ha KOOpAUHATHOM MIOCKOCTH.

4.3.4. byKBEHHBIE BBIPDAKEHUS.

[Ipumenenue OykB Ui 3alMCH MAaTeMaTHYECKUX BBIpaXEHUH M mpeiokeHuil. CBolicTBa
apupMeTHuecKuX IeHCTBUNA. BykBeHHBIE BBIpaXEHHS M UYUCIIOBBIE IMOJICTAHOBKU. BykBeHHBIE
PaBEHCTBA, HAaXOXK/IEHWE HEU3BECTHOI'O KOMIIOHEHTa. PopMyiibl, (GOpMyJbl NEepuUMETpa HU
IUIOINAAM MPSIMOYTOJIbHUKA, KBaj[paTa, 00beMa napaiesenunena u Kyoa.

4.3.5. Pemennie TEKCTOBBIX 3a/1a4.

Pemenue TekcTOBBIX 3ajau apupMeTHYecKHMM crocoOoMm. PerieHue jgorumueckux 3agad.
Pemenue 3aa4 nepe6opoM BceX BO3MOKHBIX BAPUAHTOB.

Pemenue 3ana4, conepikalux 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIMUYUHBL: CKOPOCTh, BpPEMS,
paccTosiHue, IIeHa, KOJUYECTBO, CTOMMOCTb, IMPOU3BOJUTEIBHOCTh, BPEMs, O0bEM pabOTHI.
EnvHMIBI M3MEpEeHMs: Macchl, CTOMMOCTH, PAacCTOSHUSA, BPEMEHH, CKOpOCTH. CBs3b MeXay
eAMHUIIAMU U3MEPEHUS KaX10i BEINYNHBI.

Pemenune 3amauy, CBS3aHHBIX C OTHOLIEHHEM, IPOMNOPLHMOHAIBHOCTBIO BEIUYMH,
IPOLIEHTaMH; pelIeHHe OCHOBHBIX 33Ja4 Ha ApoOU U IPOILIEHTHI.

OrneHka ¥ MPUKUIKA, OKpyTrieHHe pesynbrata. CocTaBieHHe OYKBEHHBIX BBIpaKEHHUH IO
YCIIOBUIO 3a/1a4H.



[IpencraBnenne JaHHBIX € MOMOIIBIO Tabimuy U auarpamm. CronOvarele auarpaMMsl:
YTEHHE U TIocTpoeHue. UTeHne KpyroBbIX AHarpaMM.

4.3. HarnanHas reoMeTpusi.

Harnsinaeie npencraBieHus o GUrypax Ha IjIOCKOCTU: TOYKa, MpsAMasi, OTPE3OK, JIy4, yrod,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYT OJIbHUK, TPEYTOJIbHUK, OKPYKHOCTB, KPYT.

B3aumHoe pacnonoxeHue JBYyX HpSMbIX Ha IUIOCKOCTH, IapajljlelIbHbIE IpsMBIE,
NEPIEHIUKYJIApHBIE NpsiMble. M3MepeHue paccTOsHUM: MEXIy ABYMs TOYKAMM, OT TOYKU IO
IPSIMOM, IJIMHA MaplUIpyTa Ha KBaJIpaTHOM CETKE.

W3mepenue M IOCTPOEHHE YINIOB C IIOMOLIBIO TpaHCHOPTHpa. Buubl TpeyroabHUKOB:
OCTPOYTOJIbHBIN, MPSIMOYTOJbHBIN, TYNOYTOJbHBIH, pPaBHOOEAPEHHBINH, PaBHOCTOPOHHHIA.
YeTbIpexyrojapHUK, IPUMEPBl YETHIPEXYTOJIbHUKOB. 1IpAMOYroIbHUK, KBagpaT: UCIOJIB30BAHNE
CBOWCTB CTOPOH, YIJIOB, AuaroHaneil. Mzo0pakeHne reoMeTpuueckux GUryp Ha HeTMHOBAaHHOM
Oymare C MCIIOJIb30BaHHEM LUPKYJs, JUHEWKH, YrojbHMKa, TpaHcnoptupa. IloctpoeHust Ha
KJIeT4aToi Oymare.

Ilepumerp MHOroyrosbHuka. I[Tonarue miomaau GUrypsl, €AMHULBI U3MEPEHUS IIOLIA/IH.
[MpubnmxeHHoe u3MepeHHe IUomaan Quryp, B TOM 4YHCIE Ha KBaJIpaTHOW CETKe.
[TpubnnxeHHoe n3MepeHue JUIMHbI OKPYKHOCTH, IIOLIAU KpyTa.

CumMMeTpus: LIEeHTpaJIbHasA, OCEBAas U 3€pKajbHasi CUMMETPUHU.

[TocTpoeHne cuMMETpUYHBIX GUTYD.

Harnsimaeie mpeacTaBieHHss O TPOCTPAHCTBEHHBIX (UTrypax: mMmapajuieienumnen, Kyo,
npu3Ma, IMpamMuia, KOHyc, IMIMHAP, mwap u cdepa. V3o0pakeHue npocTpaHCTBEHHBIX (QUIYD.
[Ipumepsl  pa3BepTOK MHOTOTPaHHMKOB, LMIUHApa U KoHyca. CoznmaHue Mojenei
IPOCTPaHCTBEHHBIX (pUryp (u3 Oymaru, NpoBOJIOKH, IJIACTWIIMHA U APYTUX MAaTEPHAJIOB).

[TonsiTe  oObeMa, emUHUIBI  U3MepeHuss o0bema. OO0BeM  TPSIMOYTOJIBHOTO
napajenenunena, Kyoa.

4.4. IlpeameTHble pe3ynbTaThl OCBOCHMS pOrpaMmbl yueOHoro kypcea "Maremartuka'.

4.4.1. IlpenmeTHbIe pe3yIbTaThl OCBOCHUS IPOTPaMMbl y4€OHOI0 Kypca K KOHIly 00y4eHus
B 5 KJIacce.

4.4.1.1. Yucna v BBIYUCICHUS.

[lonumarh M NpPaBUIBHO YNOTPEOISITh TEPMHUHBI, CBA3aHHBIE C HAaTYpPaJbHBIMU UYHCIIAMU,
OOBIKHOBEHHBIMH U JAECATUYHBIMU APOOSMHU.

CpaBHUBaTh U yHopsA0YMBaTh HaTypaJibHbIE YMCJa, CPAaBHUBATH B MPOCTEUIINX CITydasx
OOBIKHOBEHHBIE JIPOOH, AECATHUHBIE IPOOH.

CooTHOCUTH TOYKY Ha KOOPJIMHATHOW (YUCIIOBOM) MpsSMOMl € COOTBETCTBYIOUIMM €i
YHCIIOM M N300pakaTh HaTypasibHbIE YHCIIa TOUKAMHU Ha KOOPIMHATHOM (UHCIIOBOM) MPSAMOH.

BoinonusATe apudmernueckue AEMCTBUS C HATypaJbHBIMHM UYUCIAMH, ¢ OOBIKHOBEHHBIMU
IpoOsSMHU B MPOCTEHIINX CITydasix.

BbInonHATE IPOBEPKY, MPUKUAKY PE3YJIbTAaTa BRIYUCIECHUH.

OxpyrisTh HaTypajabHbIEC YHCIIA.

4.4.1.2. Pelienne TEKCTOBBIX 3a]1a4.

Pemrate TekcTOBBIE 337aYl apUPMETHIECKUM CIIOCOOOM U C MOMOIIbI0 OPraHM30BAHHOTO
KOHEYHOTro nepedopa BceX BO3MOKHBIX BAPUAHTOB.

Pemarp 3agaun, coaeprkamiye 3aBUCUMOCTH, CBSA3BIBAIOIINE BEIMYHUHBI: CKOPOCTb, BpPEMH,
paccTosiHue, 11eHa, KOJIMYEeCTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKKUe 3alMCH, CXEMBI, TaOJIUIbI, 0003HAYECHHUS TIPU PEIICHUH 3a/1a4.

[Tonb30BaTbcsi OCHOBHBIMU €AMHUIIAMU W3MEPEHUS: LIEHbI, MAaCChl, PACCTOSIHUS, BPEMEHH,
CKOPOCTH, BBIPA)KaTh OJIHU €IMHULIbI BEIMYMHBI UEPE3 APYyTHUE.

W3Bnekarb, aHaTU3UpOBaTh, OLEHUBATh MH(pOpPMaIMIO, MPEACTABIECHHYIO B Tabiuie, Ha
cTon04aToil Auarpamme, MHTEPIPETHPOBATh MPEACTABICHHBIE JAaHHBIE, UCIIOIB30BaTh JaHHbIC
IIPU peIIeHUH 3ajay.

4.4.1.3. Harnsagnas reomeTpus.

[Tonb30BaTbcsl TEOMETPUYECKUMH TMOHATUSIMHM: TOYKa, MpsMasi, OTPE30K, Jyd, YTOJ,



MHOTOYT'OJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoauTH TpUMEpPHI OOBEKTOB OKPYXKAIOIIETO MHpAa, MMEIOUMX (OpMY H3YUEHHBIX
reoMeTpu4ecKux Quryp.

Hcnons3oBaTk TEPMHUHOJIOTHIO, CBSI3aHHYKO C  yINIAMM: BEpIIMHA, CTOPOHA; C
MHOT'OYI'OJIbHUKAaMU: yTOJI, BEPIINHA, CTOPOHA, IUAaroHajb; C OKPYKHOCTBIO: Paguyc, JUaMeTp,
LIEHTP.

N300pakaTh M3yyeHHbIE FeOMETpUYECKUe (PUrypbl HA HEJIMHOBAHHOM M KileT4aToi Oymare
C IOMOILBIO LIUPKYJIS U JIMHEHKH.

HaxoguTte mIMHBI OTPE3KOB HENOCPEICTBEHHBIM HM3MEPEHUEM C IIOMOILBIO JIMHEHKH,
CTPOUTH OTPE3KH 3aJaHHOU JIMHBI; CTPOUTH OKPY’KHOCTB 33JJaHHOIO paJuyca.

Hcnonp30BaTh CBOKWCTBA CTOPOH U YIVIOB IIPSIMOYTOJIBHMKA, KBaJIpaTa JJIsl UX ITOCTPOCHH,
BBIUMCJICHMS IUIOIAAN U IEPUMETPA.

Bbruucnare nepumerp u mioniaae KBaapaTa, IpIMOYIOJIbHUKA, (PUIYpP, COCTABIECHHBIX U3
NpSMOYTOJIBHUKOB, B TOM 4Hcie (GUryp, n300pakeHHBIX Ha KJIETYaTOl Oymare.

Ilosp30BaTbCc OCHOBHBIMHU METPUYECKUMH €IMHHULAMU W3MEPEHMS IUIMHBI, IUIOIIAU;
BbIpaXKaTh OJHHU €IMHUILbI BEJIMUMHBI YEpE3 IpyTHeE.

Pacnio3naBate napanienenunesn, KyO, MCIIOJIb30BaThb TEPMUHOJIOTHIO: BEpILIMHA, Pedpo,
rpaHb, U3MEPEHMSI, HAXOUTh U3MEPEHNUS Napajuiesenunena, Kyoa.

Bbruucnare o0beM Ky0a, napajienenunena Mo 3aJaHHbIM H3MEPEHUsM, I0JIb30BaThCS
eIMHUIIAMU U3MEPEHUS 00BeMa.

Pemarp HecioXkHbIE 3alauyd Ha U3MEPEHHE NEOMETPUYECKUX BEJIMYUH B IPAKTUYECKHUX
CUTYaLUsX.

4.4.2. IlpenmeTHbIe pe3yJIbTaThl OCBOCHUS IPOTrPaMMBbl yUeOHOI0 Kypca K KOHILy 00y4eHHs
B 6 KJ1acce.

4.4.2.1. Yucna v BBIYUCICHUS.

3HaTh U MOHUMATh TEPMHUHBI, CBA3aHHBIE C PA3IMUHBIMU BUJIAMU YHUCEN U CIOCOOAMM HMX
3aIlUCH, IEPEXOAUTH (€CIIHM ATO BO3MOXKHO) OT OHON (hOpMBI 3aIIUCH YMCIA K JPYTOM.

CpaBHUBaTh M YINOPSIOUMBATH LEJbIE 4YMCIA, OOBIKHOBEHHbIE M JECATHYHBIE Jpo0w,
CpPaBHMBATh YMCJIA OJTHOTO U Pa3HbIX 3HAKOB.

BoinonHsATe, coderas yCTHbIE M NUCHbMEHHBIE NPUEMBI, apuPMeTHUYeCKHue AEUCTBUSA C
HATypaJbHBIMM W LEJIbIMH YHUCIIAaMH, OOBIKHOBEHHBIMH U  JECATUYHBIMU  JIPOOSIMH,
MOJIOKUTEIBHBIMU M OTPULIATEIbHBIMU YHCTIAMH.

BbIuMcnaTh 3HaUEHUS YMCIOBBIX BBIPAKEHUM, BBIITOJIHATH IPUKUIKY U OLIEHKY pe3yJbTara
BBIUMCJICHUM, BBINOJIHATh MPeoOpa3oBaHMsI YHCIOBBIX BBIPRXKEHWH Ha OCHOBE CBOMCTB
apu(MeTHUECKUX ASUCTBUI.

CoOTHOCUTH TOYKY Ha KOOPAMHATHOM MpPSIMOW C COOTBETCTBYIOIIMM €l YHCIOM U
n300pakaTh yMcia TOYKAMU Ha KOOPAMHATHOM MPSMOMN, HAXOJUTh MOYJIb YUCIIA.

CoOTHOCHUTH TOUKH B MPSMOYTOJILHOM CHCTEME KOOPJIUHAT C KOOPIMHATAMH 3TOM TOUKH.

OKpyrasTh Leble Yhcha U JecITUYHbIE po0u, HAXOAUTh IPUOIKEHUS YUCe].

4.4.2.2. YucnoBble 1 OyKBEHHbIE BBIPAKEHUS.

[TonuMaTh M ynoTpeOsTh TEPMHHBI, CBS3aHHBIE C 3alMCHIO CTENEHM YHUCIA, HAXOJIUTh
KBaJIpaT U Ky0 4ncIia, BBIUMUCIIATH 3HAUEHUS YUCIOBBIX BBIPAXKEHU, COJIEPKAINX CTETICHH.

Ilonp30BaTbesd MpHU3HAKaMU JIEIMMOCTH, PAcKia/JblBaTh HATypaJbHbIE YMCIIa HAa IPOCTHIE
MHOKUTEH.

[Tonp30BaTbes MacITaboM, COCTABIISATH MPOTIOPLIUU U OTHOILICHHUS.

Hcnonb3oBath OYKBBI 17151 0003HAYEHUS YMCEN MPU 3alMCU MAaTEMaTUYECKUX BBIPAKEHUI,
COCTaBJIATh OYKBEHHBIE BBIpAKEHUS U (DOPMYJIbI, HAXOIUTh 3HAYCHUs OYKBEHHBIX BBIPAKEHHIA,
OCYHIECTBIISI1 HEOOXOUMBIE MTOJICTAHOBKHU U MpeoOpa3oBaHUsl.

HaxoauTs HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

4.4.2.3. Pemenne TeKCTOBBIX 3a71a4.

Perrate MHOTOIIAroOBbIE TEKCTOBBIE 337]a4l ApU(PMETUIECKUM CIIOCOOOM.

Pemrate 3amaum, CBsA3aHHBIE C OTHOLIEHHWEM, IPONOPLHOHAIBHOCTBIO  BEJINYUH,



IPOLIEHTaMH, pelIaTh TPU OCHOBHBIE 3a/1a4X Ha JPOOU U MPOLIEHTHI.

Pemarp 3agaun, coaeprkaiiye 3aBUCMMOCTH, CBS3BIBAIOIINE BEIMUUHBI: CKOPOCTh, BPEMH,
paccTosiHue, 1IeHa, KOJIMYECTBO, CTOMMOCTb, NPOU3BOAUTENBHOCTh, BpeMs, oObema paboThI,
UCTIONB3Ysl apuU(PMETHUYEeCKUe JCHCTBUS, OLEHKY, NPUKUIKY, II0Jb30BaThbCA EIUHHIIAMU
MU3MEPEHUS COOTBETCTBYIOIUX BEJINYMH.

CoctaBisTh OYKBEHHBIEC BBIPAKEHHS 110 YCIIOBHIO 3a/1a4H.

W3BnekaTh MHPOpMALIMIO, IPEJCTABICHHYIO B TabIUIaX, Ha JIMHEHHOH, cTOIOYaTON WM
KpyroBOo AMarpaMMmax, MHTEPIPETHUPOBATh INPEACTABICHHbIE JAHHBIE, MCIIONb30BaTh JaHHbIE
IIPY PELICHUY 3a7ay.

[IpencraBiasTs HHPOPMAIHIO C ITOMOIIBIO TAOJIHUII, TMHEHHOU U CTOI0YATON JUArpaMM.

4.4.2.4. HarnsnHasi reoMeTpus.

[TpuBoauTh TpUMEpPHI OOBEKTOB OKPYXKAIOIIETO MHpa, HMEIOUHMX (OpMY H3YUEHHBIX
reOMETPUYECKUX IJIOCKUX U IPOCTPAHCTBEHHBIX (DUTYp, IPUMEPHI PaBHBIX U CUMMETPUUYHBIX
buryp.

N300pakaTh ¢ NOMOILBIO LUPKYJS, JIMHEHKH, TpPaHCIOPTUPAa Ha HEIMHOBAaHHON WU
KJIeTyaToil Oymare Wu3ydYeHHbIE IUIOCKME TeoMEeTpUYecKkue QUrypsl W KOH(HUTypaluH,
CUMMETPUYHBIE (PUTYPBI.

[Tonmp30BaTbcss  TEOMETPUYECKMMH  TOHSATHSMHU:  PaBEHCTBO  (QUTYp, CHMMETpHS,
MCII0JIb30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO C CAMMETPUEN: OCh CUMMETPUH, LIEHTP CUMMETPUH.

HaxoauTth BeNWYMHBI YIJIOB HM3MEPEHUEM C IIOMOIIBIO TPAHCIOPTUPA, CTPOUTH YIJIbI
3aJJaHHOW BEIMYMHBI, IIOJI30BAThCS IIPU PEIICHHHM 3aJa4 IpaJyCHOM MEpOH yIJIOB,
pacro3HaBaTh Ha YepTekax OCTPBIN, IPSIMOM, pa3BEPHYTHIN U TYIIOH YTJIbL.

BeluncnaTe NIMHY JIOMaHOW, INEPUMETP MHOIOYTOJIBHMKA, IIOJIB30BATHCA €IUHHUIIAMU
W3MEPEHUS IJIMHBI, BBIPAXKATh OJHU €AMHUIIBI U3MEPEHUS JUIMHBI Yepe3 ApyTue.

Haxonuts, UCIOIB3Yys 4YEPTEKHBIE HHCTPYMEHTBI, PACCTOSIHUS: MEXKAY JBYMS TOUKAMH, OT
TOYKH JI0 NIPSIMOM, JUIMHY IIyTH Ha KBaJAPAaTHOMN CETKE.

Bbuucnare miuomane Quryp, COCTaBIEHHBIX U3 TNPSAMOYTOJIBHUKOB, HCIOJIb30BATh
pa3OueHue Ha NPSIMOYTOJbHUKM, Ha paBHbIE (QUIYpbI, JOCTpaMBaHUE 1O HPSIMOYTOJIbHUKA,
II0JIb30BATBCS OCHOBHBIMU €IMHHLIAMU M3MEPEHHUs IUIOIIAIM, BBIPAXKAThb OIHHU E€IAVHMIIBI
M3MEpEHUS IIIOIIAN Yepe3 ApyTrue.

Pacrnio3HaBaTh Ha MOJENSIX U M300paXEHUAX MUPAMHUy, KOHYC, LIWJIMHAP, UCIIOIb30BaTh
TEPMHHOJIOTHIO: BEpILINHA, peOpo, IpaHb, OCHOBAaHUE, pa3BEPTKA.

N300pakaTh Ha Ki1eT4aToi OyMare NpsMOYTOJIbHBIN Mapaieenumnent.

Boruncnsate 00beM NpsSMOYTOJBHOTO Mapajuienenunena, Kyda, mojib30BaTbCsi OCHOBHBIMU
€IMHULIAMU U3MEpPEeHUs 00beMa;

Pemarp HecnoxHbIE 337a4d Ha HaXO0XKJIEHUE N€OMETPUYECKHUX BEJIIMYMH B MPAKTHUECKHUX
CUTYaLUsX.

5. ®enepanbHas padodyasi nporpamMma y4eOHoro Kypca "Aaredopa" B 7 - 9 kiaaccax
(1aee COOTBETCTBEHHO - MporpamMma y4e0HOro kypca "Ajareopa', yaeOHblil Kypc).

5.1. IlosicHuTeNbHAS 3aMKCKa.

5.1.1. AnreOpa sBiieTCS OJHUM U3 OMOPHBIX KYpCOB OCHOBHOI'O OOIIEro oOpa3oBaHMS:
OHa o0ecreynBaeT W3y4YeHHE JPYIMX JUCIHUIUIMH, KaK €CTeCTBEHHO-HAYy4YHOTO, TaK H
FYMaHUTApHOTO IHUKJIOB, €€ OCBOCHHE HEOO0XOAMMO sl MPOJOJKEHHs OOpa3oBaHUS U B
MOBCEHEBHOM kM3HH. Pa3zBuTHe y 00yyaromuxcs HaAy4YHbIX MPEICTaBICHUN 0 MPOUCXOKACHUU
U CYIIHOCTH anredpandeckux aOCTpakiuii, crnocode OTpakeHUs MaTeMaTU4ecKol HayKon
SBJICHUA W TPOLIECCOB B INPHPOJE M OOILIECTBE, POJIM MATEMaTHUYECKOTO MOJEIMPOBAHHUS B
HAyYHOM MO3HAaHUU U B MPAKTHKE CHOCOOCTBYET (POPMHPOBAHUIO HAyYHOTO MUPOBO33PEHUS U
Ka4eCTB MBIIUICHUS, HEOOXOIUMBIX JJs aJalTallud B COBPEMEHHOM LHM(POBOM OOILECTBE.
N3yuenne anreOpbl oOecreunBaeT pa3BUTHE YMEHHS HaOI0IaTh, CpPaBHUBATh, HAXOIUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTU MBIIUIEHHUS, CHOCOOHOCTH apryMEHTHPOBAHHO
000OCHOBBIBaTh CBOM JIEHCTBUS W BBIBOJBI, (POpMyIUpoBaTh yTBepxkaAeHUA. OcBoeHHE Kypca



anredpbsl oOecreyrBaeT pa3BUTHE JIOTUYECKOTO MBILIUICHUS OOYYaIOLUXCS: OHHM HCIHOJB3YIOT
JelyKTUBHBIE U UHIYKTUBHBIC PacCyXJIEeHHsI, 0000IIeHNe U KOHKPETU3ALHUI0, a0CTparupoBaHue
u ananoruto. OOydeHue anredpe MpeAnosaraeT 3HAYUTEIbHBIH 00BEM CaMOCTOSITEIBHON
NESITeIbHOCTH  OOYYaroIUXCs, IO3TOMY CaMOCTOSTEIILHOE peIIeHHE 3ajad  sSBISETCA
peanu3anuen AesITeIbHOCTHOTO MPUHIUIIA O0yUYeHUSI.

5.1.2. B crpykrype mporpammbl ydeOHOro Kypca "AnreOpa" uisi OCHOBHOTO OOIIEro
o0pa3oBaHUsI OCHOBHOE MECTO 3aHHMAIOT COJepKaTelIbHO-MeToaudeckue juHuu: "Yucna u
BeruucneHus", "AnreOpanueckue BbipaxeHusa", "YpaBHeHus U HepaBeHcTBa', "@yHKuuu'.
Kaxxgas u3 3TUX coaepKaTesIbHO-METOANYECKUX JIMHUN Pa3BUBAETCS HAa MPOTSHKEHUU TPEX JIEeT
U3y4YeHHs Kypca, B3aUMOJICHCTBYS C APYTHMMH €ro JIMHUSAMH. B XoJie n3ydeHus: yaueOHOro Kypca
00y4JarouMCcsl TPUXOAUTCS JOTHUYECKH PaCCyKAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M € 3TUM B mporpammy y4eOHOro Kypca "Anre6pa" BKIIOYEHBI HEKOTOPbIE OCHOBBI
JIOTUKU, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3zefiax MaTeMaTH4ecKoro oOpa3oBaHUs U
CHOCOOCTBYIOILIME OBJAJACHUIO OOYYaIOIIUMKCS OCHOB YHHMBEPCAJIHHOTO MAaTEMaTUYeCKOTrO
s3pika. CoaiepikaTebHOM U CTPYKTYPHOH OCOOEHHOCTBIO yueOHOro Kypca "Anrebpa" sBisercs
€ro UHTETPUPOBAHHBIN XapaKTep.

5.1.3. Conepxxanue tuHuM "Ynciia U BBIYUCIECHHS" CIY>)KMUT OCHOBOHM JJi JTajJbHENUIIEro
U3yYeHHUs] MaTEeMaTUKH, CIIOCOOCTBYET DPa3BUTHIO y OOYYAIOMIMXCS JOTMYECKOTO MBIILICHHS,
(bOpMHUPOBAHUIO YMEHHS TMOJIb30BATHCS ANTOPUTMAMH, a TAKKEe MPUOOPETEHUIO MPAKTUUYECKUX
HaBBIKOB, HEOOXOIMMBIX JISi MTOBCETHEBHOM XHM3HHU. Pa3BUTHE MOHATHA O YHCIE Ha YPOBHE
OCHOBHOTO 00111er0 00pa3oBaHUs CBSI3aHO C PAMOHAIBHBIMU M HUPPALMOHAIBLHBIMU YHCIIAMU,
(dbopMHUpPOBAHUEM TIPEACTABICHUIN O NEHCTBUTEILHOM 4HMCIE. 3aBEPIICHUE OCBOCHUS YHUCIOBOM
JMHUH OTHECEHO K CpeHEMY 0011eMy 00pa30BaHuUIO.

5.1.4. Copepxanue AByX ainreOpanyeckux JHMHUK - "AnreOpandeckue BbIpaKeHUA" H
"YpaBHEeHHs 1 HEpAaBEHCTBA" CIIOCOOCTBYET (POPMHUPOBAHUIO Y O0YUAIOIIUXCS MATEMaTHYECKOTO
anmnapara, HeoOX0MMOTI0 /ISl pelIeHUs 3a/lad MaTeMaTHUKU, CMEKHBIX MPEAMETOB U MPAKTHKO-
OpUEHTUPOBAaHHBIX 3a7ady. Ha ypoBHE OCHOBHOro oOmiero o0pa3oBaHHs y4eOHBIM MaTepuai
TPyHNOUpPYEeTCsl BOKPYT pPalMOHANbHBIX BbIpaK€HUN. AnreOpa JIeMOHCTPUpPYET 3HAUYEHHE
MaTEMAaTUKU KakK sI3bIKa JJI1 [MOCTPOCHMSI MATEMAaTUYECKUX MOJEJEH, ONHUCAaHUS IMPOLECCOB U
ABJIEHUHN peallbHOTO Mupa. B 3amaum oOydeHust anredpe BXOIAT TaKKe JajbHeiliee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUIEHUS,, HEOO0XOAMMOro, B YaCTHOCTH, JJs OCBOEHHUS Kypca
MH(OpPMAaTUKHU, U OBJAJICHUE HaBbIKaMHU JAEIyKTUBHBIX paccyxaeHuil. IIpeoOpazoBanue
CHUMBOJIBHBIX (POPM CITOCOOCTBYET pa3BUTHIO BOOOpPaXeHHUs, CHOCOOHOCTEN K MaTeMAaTHYECKOMY
TBOPYECTBY.

5.1.5. Copnepxanue GYHKIMOHAIBHO-TpaQUUECKOW JIMHUM HAlEJIeHO Ha IOJyuyeHHe
00yyJaronuMucs 3HaHUN O QYHKIHUAX KaK BaKHEUIIEH MaTEeMaTHYECKON MOJIETH /I OMUCAHUs
U HCCIIEZIOBAaHUS Pa3HOOOPA3HBIX INPOLIECCOB M SBIEHUH B mpupoae u obecTte. M3yueHue
MaTepuaia CHocOOCTBYeT pAa3BUTUIO Yy OOYYAIOIIMXCS YMEHHs MCIONb30BaTh pPa3JInYHbIE
BbIpa3UTENbHbIE CPEJCTBA fA3bIKAa MAaTEMaTHUKU - CIIOBECHbIE, CUMBOJHMYECKHE, rpaduyeckue,
BHOCHT BKJIaJ] B (hOpPMHUPOBAHHUE MPEJICTABICHUN O POJIM MAaTEMATUKK B Pa3BUTHH LIMBUIN3ALNN
U KYJbTYPHI.

5.1. CornacHo yueOHOMY TiaHy B 7 - 9 kiaccax m3ywaercsi yueOHbIN Kypce "Anrebpa",
KOTOpBIM BKIJIIOYAET CJIEAYIOIIME OCHOBHBIE paslenbl coiepkanus: "Uucina u BelUMCIEHHA",
"Anrebpanyeckue BelpaxkeHus ", "YpaBHeHus U HepaBeHCTBA", "OyHKIMHN'".

5.1.7. OGee ynca0 4acoB, peKOMEHIOBAHHBIX JJIsl H3y4eHUs yueOHoro kypca "Anrebpa",
- 306 gacoB: B 7 knacce - 102 gaca (3 gaca B Heneno), B 8 kiacce - 102 gaca (3 yaca B Henemo),
B 9 knacce - 102 yaca (3 yaca B HEAEIIO).

5.2. Conepxanue o0y4deHus B 7 Kiacce.

5.2.1. Yucna v BHIYUCICHHUS.

Jpobu OOBIKHOBEHHBIE U JECATHYHBbIE, MEpeXoi OT OJHOW (OpMBI 3amucH Apoder K
apyroi. IloHsATHE panoHaIbHOrO 4MCila, 3alMCh, CPABHEHUE, YIIOPAIOUYNBAHUE PAllMOHAIBHBIX
yncen. Apudmernyeckue ASUCTBUS C pallMOHAIbHBIMU YKcIaMu. Pemienue 3aqad U3 peanbHON



IPAaKTUKH Ha 4acTH, Ha ApoOHu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelieM: OIpe/eeHre, npeoOpa3oBaHUE BBIPAKECHUH Ha
OCHOBE OIpE/EICHHUs, 3aiCh 00IbIINX Yncen. [IponeHTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
npoOu B BHJE NPOLEHTOB. TpHU OCHOBHBIC 33J]aud Ha MPOILEHTHI, PEUICHUE 3aJa4 U3 PealbHOU
IIPAKTHKH.

[IpuMeHeHne IPU3HAKOB ACIUMOCTH, PA3JI0KEHUE HA MHOXKUTEIIM HAaTyPAJIBHBIX YHCEIL.

PeasibHbIEe 3aBUCUMOCTH, B TOM UYHUCIIE IpsiMasi U 00paTHas MPONOPLIUOHAIBHOCTH.

5.2.2. Anrebpanydeckuie BbIpaKEHUS.

IlepeMeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C MEpEeMEHHOW. JlOImyCTHMBbIC 3HA4YEHUs
nepeMeHHbIX. [lpencraBieHne 3aBUCUMOCTH MEXAY BeIMYMHAMHU B BHIE (HOPMYJIBL
Beruucnenus no gopmynam. IIpeoOpasoBanue OyKBEHHBIX BbIPaKEHUH, TOXKIECTBEHHO paBHbIE
BBIpQ)KEHUS, TPAaBUIIa NMPE0Opa30BaHUs CyMM M TPOM3BENEHHM, MMpaBHia PACKPBHITUS CKOOOK U
IPUBEJCHUS IOJOOHBIX CIIaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTeIeM.

Opnowiensl 1 MHOorowieHsl. Crenenp MHorowieHa. CiiojkxeHue, BBIYMTAHHUE, YMHOMKEHUE
MHOTOWICHOB. @OpMyJibl COKPAIIEHHOIO YMHOKEHHs: KBaJgpaT CyMMBbl M KBaJpaT Pa3HOCTH.
®dopmyJia pa3HOCTH KBagpaToB. Pa3inoxkeHne MHOrOWIEHOB Ha MHOKUTEIIH.

5.2.3. YpaBHEHUS U HEPABEHCTBA.

VYpaBHeHHE, KOpPEHb YpaBHEHUS, MpaBuiia NpeoOpa3oBaHUs ypaBHEHMsI, PABHOCUIBHOCTb
YPaBHEHUM.

JIuneliHOE ypaBHEHHE C OJHOM IEPEMEHHOM, YHMCIIO KOPHEH JMHEMHOIO YpaBHEHHS,
pelieHue JMHEWHbIX ypaBHeHMH. CocTaBileHUE YpaBHEHMM IO YCJIOBHIO 3ajnadyu. Pemenue
TEKCTOBBIX 3aJ]a4 C TIOMOIIbIO YPaBHEHUM.

JIuHeiiHOE ypaBHEHHE C JIBYMs MEpEeMEHHBIMH U ero rpaduk. Cucrema ABYX JTHMHEWHBIX
YpaBHEHHH ¢ JBYMs INepeMeHHbIMHU. PemieHue cucreM ypaBHEHHMH cIOCOOOM IOACTAaHOBKH.
IIpuMmepsl perieHns TEKCTOBBIX 3a7a4 ¢ IIOMOIIBIO CUCTEM YPAaBHEHUM.

5.2.4. OyHKIUH.

Koopannara toukm Ha npsMol. YUucinoBele NPOMEXYTKH. PaccrosHue Mexnay IByMs
TOYKaMU KOOPAUHATHOU IIPSAMOM.

[IpssmoyronbHasi cucTeMa KOOPAMHAT, OCH Ox u OY. Abcuucca 1 opMHAaTa TOUYKU Ha
KoopanHaTHOM miockocTu. Ilpumeps! rpadukoB, 3agaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIx 3aBucuMocTei. [lonstue ¢ynkuuu. I'papuk ¢yHkuuu. CpolicTBa  (QYHKIIHM.

Jluneitnas ¢ynxuus, ee rpadux. I'paduk ¢ymxkmun Y = | X | I'padpuueckoe perieHue
JIMHEUHBIX YPAaBHEHUN U CUCTEM JIMHEMHBIX YPaBHEHU.

5.3. Coneprxanue o0yueHus B 8 Kiacce.

5.3.1. Yucna u BEIYUCIICHUS.

Ksagparueiii koperb u3 uucina. [lonsarue o0 wuppanuoHaabHOM uyucie. JlecsTudyHbie
npUOJIMKEHUsT UPPALMOHANBHBIX Yncesl. CBolcTBa apupMETHUECKUX KBaJIPaTHBIX KOpHEH U uX
INPUMEHEHHE K MpeoOpa3oBaHUIO YMCIOBBIX BBIPQKEHUHW M BBIYMCICHUSAM. JleHCTBUTENbHbBIE
qucia.

Crenens C 1eNbIM IIOKa3areneM U ee cBoicTBa. CTaHapTHas 3alKCh YHUCIIA.

5.3.2. Anrebpanueckue BbIPaXKEeHHUS.

KBanpaTHblil TpexusieH, pa3ioKeHue KBaJpaTHOTO TPEXUWIeHa Ha MHOXKHUTEIIH.

Anrebpanueckasi JpoOb. OCHOBHOE CBOWCTBO anrebpamdeckoil apobu. CrnoxeHue,
BbIUWTAaHUE, YMHOXKEHUE, JelieHue ainredpanyeckux apoOeil. PanmoHanbHble BBIpaXXEHHUSI U HX
npeoOpa3oBaHue.

5.3.3. YpaBHEHNs U HEPABEHCTBA.

KBagpatHoe ypaBHeHHWe, (GopMmyina KOpHEH KBajpaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHEHM, CBOJMIIMXCS K JMHEWHBIM M KBajapaTHbIM. I[Ipocteitmue npoGHO-
paloHaIbHbIE YPaBHEHUS.

I'padnueckas mHTEepnpeTanysi ypaBHEHUH € JBYMsI NEPEMEHHBIMH M CHUCTEM JIMHEHHBIX



ypaBHEHUN C AByMs INEepeMeHHbIMU. [IpumMepsl penieHus CHUCTEM HEJIWHEWHBIX YpPaBHEHUU C
JIBYMsI [IEPEMEHHBIMHU.

Pemennie TeKCTOBBIX 3314 alreOpanyeckum crocoooMm.

UucnoBble HEpaBEHCTBA M HX CBoWcTBAa. HepaBeHCTBO ¢ OJHOM IEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHEHHbIE HepaBeHCTBA C OAHOM mnepeMeHHOM. Cucremsl
JIMHEHHBIX HEPABEHCTB C OJHOU IEPEMEHHOM.

5.3.4. ®dyHkumm.

[Monsarue ¢ynkmuu. OGNaCTh ONpeNeNeHus] 1 MHOXKECTBO 3HaueHHH (QyHKUIUH. CrocoOsl
3aiaHusl PyHKITUH.

I'papux ¢ynkumu. Ytenue cBoicTB QyHKUuMU 1o ee rpadpuky. [Ipumeps! rpaduxos
byHKIUI, OTpaXkaroUIX peajbHble MPOLECCHI.

OYHKIMU, ONMHUCHIBAIONIME TMPSAMYIO U OOpPAaTHYIO MPOMOPIMOHAIBHBIE 3aBUCUMOCTH, UX

rpapuku. Dyukuun Y = Xz, y = X3, y = Jx , Y = [Xx], I'paduueckoe pelicHue
YpPaBHEHUH U CUCTEM ypaBHEHHUI.

5.4. Coneprxanue o0yueHus B 9 kiacce.

5.4.1. Yucna u BEIYUCIICHUS.

PannonanpHble 4Kciia, UppALlMOHAIBHBIE YUCIA, KOHEUHbIE U OECKOHEUHbIE JECATUYHBIC
npodu. MHOXKECTBO JI€HCTBUTENBHBIX 4YHUCEN, ACHCTBUTENbHbIE YHUCIA KaK OECKOHEYHbIE
JeCSTHUUHble  JpoOu. B3auMHO  OJHO3HAUYHOE  COOTBETCTBUE  MEXIYy  MHOXXECTBOM
JEHCTBUTENIBHBIX YUCETI U KOOPAUHATHON IIPSMOM.

CpaBHEHHE [IEHCTBUTENBHBIX YHUCEN, apu(PMETHYECKHue ACHCTBHS C JICHCTBUTEIHHBIMH
YHCIIaMHU.

Pa3mepbl 00bEKTOB OKPYXKArOIIETr0 MUpa, JUIMTEIbHOCTh IIPOLIECCOB B OKPYIKAIOLIEM MUPE.

[TpubnuxeHHoe 3HAYEHHE BEIMYUHBI, TOYHOCTb MpUOIMKEeHUA. OKpyIJeHHe 4YHCe.
IIpuknaka v OLEHKa pe3yJIbTaTOB BEIYMCICHUM.

5.4.2. YpaBHEHUS U HEPABEHCTBA.

JInneiiHoe ypaBHeHHe. Pemenne ypaBHEHUM, CBOASIIMXCSA K JINHEWHBIM.

KBanpaTtHoe ypaBHeHue. Pemienne ypaBHeHUM, CBOAAIIMXCS K KBaJlpaTHBIM. bukBazipaTHoe
ypaBHeHue. IIpumepsl pemieHus ypaBHEHUN TPETbEl M YETBEPTOM CTENEHEW pa3iloKEHHEM Ha
MHOKHTEH.

Pemenune  apoOHO-pallMOHANBHBIX  ypaBHEHHMH.  PemieHune  TEKCTOBBIX  3adau
areOpanyeckuM METOOM.

VYpaBHeHHE ¢ JByMsi IEpPEMEHHBIMM U €ro rpaduk. PemieHue cucreM ABYX JIMHEHHBIX
YPaBHEHHUH € ABYMs IEpEMEHHBIMU. PelleHne cucTeM IBYX YpaBHEHMH, OJHO M3 KOTOPBIX
JUHEIHOoe, a Ipyroe - BTOPOW CTeNeHU. I'paduueckas MHTEpIpETalMsl CUCTEMBbl YpaBHEHH ¢
JByMsI [IEPEMEHHBIMHU.

Perrenre TekCTOBBIX 3a1a4 aNreOpanyecKuM CIIoCOOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemeHne nMHENHBIX HEPABEHCTB C OJHOM INEPEMEHHOW. PenieHue CuCTeM JIMHEWHBIX
HEpaBeHCTB C OJHOW mepemeHHOH. KBaapaTHble HepaBeHCTBa. ['paduueckas mHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

5.4.3. OyHkuun.

KBagparnunas ¢ynknusa, ee rpaduk u cBoictBa. [lapabona, KOOpAMHATHI BEPITHHBI
napaboIIbl, 0Cb CHMMETPHH MapadoIIbl.

K
I'paduku  pyHKIUM: y:kx, y:kx+b, y = N y:X3, y:\/;,

y = | X | , 1 X CBOMCTBA.

5.4.4. YucnoBele OCIIEN0BATEILHOCTH U IIPOTPECCHH.

[TonsiTHe YMCIOBOM TMOCTEAOBATEIIPHOCTU. 3aJaHUE TMOCIIEIOBATEILHOCTH PEKYypPPEHTHOM
bopmyoit u GopMyIoii n-ro uieHa.



Apudmerndeckas ¥ TeoMeTpruUecKas nporpeccuu. opMmyisl n-ro WwieHa apuPpmMeTHIeCKOn
U T€OMETPUYECKON IIPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakeHne wieHOB apu(METHYECKOW M TIeOMETPUYECKOM Mporpeccuil TOYKamMu Ha
KOOPJMHATHOM INIOCKOCTHU. JINHENHBIN 1 SKCIOHEHLUAIbHBINA POCT. CII0KHBIE IPOLIEHTHI.

5.5. IlpenMeTHbIe pe3yIbTaThl OCBOCHHSI POTPpaMMbl y4eOHOTO Kypca "Anredpa'.

5.5.1. [IpeameTHbIe pe3yabTaThl OCBOGHUS MPOTPaMMBbl y4eOHOTO Kypca K KOHITY 00y4YeHHS
B 7 KJacce.

5.5.1.1. Yucna v BBIYHUCTICHUS.

BbimonHATe, coueTas yCTHblE M HUCbMEHHBIE NPUEMbI, apu(MeTHUecKue NeHCTBUSA C
paloHaIbHBIMU YHCIIAMHU.

HaxonnTh 3HaueHUs 4YHUCIOBBIX BBIPRKEHUH, NPUMEHATh Pa3HOOOpPA3HbIE CIOCOOBI U
OpUeMbl BBIYUCICHHS 3HAYCHWH JPOOHBIX BBIPAKECHUH, COAEPIKAIIMX OOBIKHOBEHHBIE U
JeCATUYHbIE JPOOH.

[lepexoauTh OT 0AHOM (HOPMBI 3aMHMCHU YUCEN K JIpyroil (mpeoOpa3oBhIBATh AECATHUHYIO
IpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECSTUYHYIO ApOOB).

CpaBHUBATh U YIOPSAJOYMBATH PALIMOHAJIBHBIE YUCIIA.

OxpyriisTh yucna.

BBINOMHATE NPUKHUIKY U OLIEHKY PE3yJbTaTa BBIYHCICHWM, OLIEHKY 3HAYEHMM YHMCIOBBIX
BbIpaXXCHUH. BBINIOIHATE AEHCTBUS CO CTENEHSIMU C HATYPAJIbHBIMU I10KA3aTESIMHU.

[IpyuMeHsTh IPU3HAKK JEIMMOCTH, PA3JI0KEHUE HA MHOYKUTENIN HATypaJIbHBIX YHCEIL.

Pemarh mnpakTUKO-OpUEHTHPOBAHHBIE 3aJaud, CBS3aHHBIE C OTHOLIEHMEM BEJIUYMH,
IIPONOPLUOHAIIBHOCTBIO BEIMUUH, IPOLEHTAMH, HHTEPIPETUPOBATH PE3YJIBTATh] PEIICHUs 3aaa4
C YYETOM OTpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpUBaeMbIX OOBEKTOB.

5.5.1.2. AnreOpanyeckue BhIpaKEHUSI.

Hcnonp3oBarh aireOpandeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€ B IIpoLiecce
OCBOCHMS yueOHOr0 MaTepuania.

HaxoauTs 3HaueHns OyKBEHHBIX BBIPAXKEHUN NIPU 3a/IaHHBIX 3HAYEHUSIX TEPEMEHHBIX.

BoImonHATE peoOpa3oBaHus LENOTr0 BhIPaKEHUsI B MHOTOWIEH NMPUBEICHUEM IMOJIOOHBIX
CJIaraeéMbIX, paCKpbITHEM CKOOOK.

BBINOMHATE yMHOKEHHE OJHOWIEHa HAa MHOTOWIEH M MHOIOYJIeHa Ha MHOIOWIEH,
IPUMEHSTH (POPMYJIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCyIIEeCTBIIATh PaA3I0KEHNE MHOTOYJICHOB HA MHOXHTEIM C IOMOLIbIO BBIHECEHHS 3a
CKOOKHM OOIEro MHOYKUTENs, TPYNIHPOBKU CJaraéMblxX, IpUMEHEHUs: (HOpMys COKpAIIEHHOTO
YMHOKEHHUS.

[IpumensTh mnpeoOpa3oBaHHMs MHOTOYJICHOB Ul pPELIEHUS pa3nyHbIX 3a4ad U3
MaTEMaTUKH, CMEXHBIX MIPEAMETOB, U3 PEAILHON MTPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTEMEHEW ¢ HATYypaJbHBIMU MOKAa3aTeIsIMU Uil NpeoOpa3oBaHUs
BBIPAKECHUI.

5.5.1.3. YpaBHEHUSs U HEPABEHCTBA.

Pemarp nuHelHbIE ypaBHEHUS C OAHOM INEPEMEHHOM, NMPUMEHSsI IpaBHia MEpexona OT
UCXOJHOIO YypaBHEHUSI K pPaBHOCWIbHOMY eMmy. [IpoBepsATh, SBJISETCS U YUCIO KOPHEM
YPaBHEHHSI.

[IpumensTs rpaduueckre METObI IPU PEIICHUH JTUHEHHBIX YPaBHEHUN U UX CUCTEM.

[TonGupath npuMeps! Map YUCE, SIBISIOUMXCS PELICHUEM JIMHEHHOTO YPAaBHEHHS C IBYMS
MEePEMEHHBIMH.

CtpouTb B KOOPAMHATHOW IIJIOCKOCTH TpaduK JUHEHHOTO YypaBHEHHS C JIByMs
MEePEMEHHBIMH, MOJIb3YSICh IPaUKOM, TPUBOJUTH IPUMEPHI PELICHUS YPABHEHHUS.

Pemarp cucrembl IOBYX JIMHEHHBIX YpaBHEHUN C JBYyMs IIEPEMEHHBIMH, B TOM 4HCIIE
rpaduyecku.

CocTaBnaTh M pellaTh JMHEWHOE ypaBHEHHE WM CUCTEMY JIMHEHHBIX YpPaBHEHUH IO
YCIIOBUIO 3a/layM, HWHTEPIPETHPOBAaTh B COOTBETCTBHM C KOHTEKCTOM 3a/aydl TMOJYYEHHBIN



pe3yJbTar.

5.5.1.4. ®yukuumn.

N300paxkaTh Ha KOOPIMHATHOM TpPSIMOH TOYKH, COOTBETCTBYIOLIHE 3aJaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, WHTEPBAJIbI, 3alKCHIBATh YHCJIOBBIE TMPOMEKYTKH Ha
areOpanyecKoM sI3bIKE.

OtmedaTh B KOOPIMHATHOW IIJIOCKOCTH TOYKH IO 3aJaHHBIM KOOPJMHATAM, CTPOUTH

rpadukn muHeiHbIX GyHKimit. Crponts rpaduk dyakma Y = | x|,

OnwuchiBaTh ¢ TOMOIIBI0 (YHKIMHA HW3BECTHBIE 3aBUCHMOCTH MEXKIY BEIMUYMHAMM:
CKOpPOCTb, BpeMs, PAaCCTOSHUE, L[€Ha, KOJUYECTBO, CTOMMOCTb, IPOM3BOJIUTEIBLHOCTb, BpPEMs,
00BeM padoTHI.

HaxonuTs 3HaueHue QyHKIMU 110 3HAYECHUIO €€ apryMeHTa.

[Tonnmare rpadudeckuii croco0 MPEACTABICHUS W aHaiun3a WHPOpPMAIUHU, M3BICKATh U
MHTEPIPETUPOBATH HHPOPMALIUIO U3 IPA(GUKOB PeabHbIX MPOLIECCOB U 3aBUCUMOCTEH.

5.5.2. [IpeameTHbIe pe3yabTaThl OCBOGHUS MPOTrPaMMBbl y4eOHOTO Kypca K KOHITY 00yUYeHHS
B 8 KJjacce.

5.5.2.1. Yucna v BBIYUCTICHUS.

Vcnonb30BaTh HayajdbHBIE IPEJICTABICHUS O MHOXECTBE JEHCTBUTEIbHBIX YHCEN IS
CpaBHEHMsI, OKpPYIJICHHS WM BBIYUCICHHA, H300pa)kaTh JEHCTBHUTEIbHBIC YHCIA TOYKAMH Ha
KOOP/IMHATHOM MPsIMOH.

[TpumensTh mMOHATHE apUPMETHYECKOTO KBAJPAaTHOTO KOPHS, HAXOAWUTh KBaJpaTHHIC
KOPHH, UCHOJIb3YsI TPU HEOOXOAUMOCTH KAJIbKYJISITOP, BHIIOJIHATH IPE0Opa30BaHusl BbIpaKEHHH,
CoJepKAINX KBaJpaTHbIE KOPHH, UCTIONB3Ysl CBOWCTBA KOPHEH.

Hcnonp30Bare 3amucu OOJNBIIMX M MajblX YHUCEN C IMOMOIIBIO JECATUYHBIX ApoOell u
crenene yucina 10.

5.5.2.2. AnreOpanyeckue BhIPaKEHUS.

[IpuMeHSATh TOHSATHE CTENEeHW C IETIBIM II0Ka3aTeleM, BBINOJIHATH MPeoOpa3OBaHUS
BBIPa)KEHUI, COIEpKALUX CTETIEHH C LIEJIbIM [TOKa3aTeIeM.

BBIMONMHATE TOXJAECTBEHHBIE NPEOOpa30BaHMS PAMOHATIBHBIX BBIPAKCHWH Ha OCHOBE
npaBuiI JeHCTBUN HAaJl MHOTOYJICHAMH U alredpanyecKuMu JpoOsMu.

PackiagpiBaTh KBapaTHBIN TPEXUICH HA MHOKUTEIH.

[TpumMeHsaTH MpeoOpazoBaHMs BHIPAXKEHUHN AJIS PELICHUS PA3IMYHbIX 337a4 U3 MaTeMaTHKH,
CMEXHBIX MPEIMETOB, U3 pPEaTbHOW MPAKTUKH.

5.5.2.3. YpaBHEHHUs U HEPABEHCTBA.

Pemate nuHelHBIE, KBAJIpaTHBIC YPaBHEHUS M PAllMOHAIBHBIC YPAaBHEHHS, CBOISIINECS K
HUM, CUCTEMBI JIBYX YPaBHEHUI ¢ ABYMS MEPEMEHHBIMU.

[IpoBoaNTE mpOCTENIINE UCCIIETOBAHNS YPAaBHEHUA U CHCTEM YPAaBHEHHMI, B TOM YHCIE C
OpUMEHeHHeM TIpadUUecKuX TMpeACTaBIeHUI (ycTaHaBIMBaTh, HUMEET JHM YPaBHEHUE WU
crcTeMa YpaBHEHUH peIIeH s, €ClIi IMEET, TO CKOJIBKO, B ITpoyee).

Ilepexoauth OT clIOBECHOM (OpPMYJIHMPOBKM 3adayM K ee aireOpandeckoil MOAeTu ¢
MOMOIIIFI0  COCTaBJICHUS ypPAaBHEHHWS WM CHCTEMBl ypaBHEHHWH, WHTEPIPETHPOBATH B
COOTBETCTBUH C KOHTEKCTOM 33J]auyl MOJTy4YEeHHBIN pe3yJbTarT.

[TpuMeHsTh CBOMCTBA YHCIIOBBIX HEPABEHCTB Ui CPaBHEHUS, OIICHKH, PEIIaTh JIMHEHHBIE
HEpaBEHCTBA C OJHOM MEpEeMEHHOM M MX CHCTEMBI, JaBaTh TIpadUUYEcKyl0 HIUIIOCTPALUIO
MHOYXECTBa PEIICHU HEPaBEHCTBA, CHCTEMbBI HEPABEHCTB.

5.5.2.4. ®yHkuum.

[ToHMMaTh ¥ MCTIOIB30BATh (YHKIIMOHAIBHBIE TIOHATHS U S3BIK (TEPMUHBI, CAMBOJIHYECKHE
0003HaueHHsT), OTIPENIENATh 3HaUeHHE (PYHKIIMH 10 3HAYESHUIO apryMEHTa, ONPEeIsATh CBOMCTBA
byHKIMH 110 ee TpaduKy.

Ctpoutb rpaduku JI€MEHTapHBIX (QYHKLIUH BUJA:
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byHKIMH 110 ee TpaduKy.

5.5.3. [IpeameTHbIe pe3yabTaThl OCBOGHUS MPOTrPaMMBbl y4eOHOTO Kypca K KOHITY 00yUYeHHS
B 9 Kiacce.

5.5.3.1. Yucna v BBIYUCTICHUS.

CpaBHMBATh M yHOPSIIOYMBATh pallMOHAJIbHbIE U HPPAL[MOHAJIbHBIE YHCIIA.

BrImonHATe apu@meTndyeckue OeHCTBUS ¢ pallMOHAIBHBIMU YUCIAMH, COYETasl yCTHBIE U
HNUCbMEHHBIE IIPUEMBI, BBIIOIHSITH BEIYUCICHHSI C UPPALIMOHATIBHBIMH YHCIaAMHU.

HaxonuTh 3HaueHUs CTENEHEH ¢ HEeNbIMU MOKa3aTeNsIMH U KOPHEH, BBIYMCIATh 3HAYCHUS
YHCJIOBBIX BBIPAKEHUI.

OKpyraisiTh JEMCTBUTENBHBIC YHCIA, BBINOJHATH MPHUKHIKY pe3yJbTaTa BBIYMCICHUH,
OLIEHKY YHMCJIOBBIX BBIPAXKECHUH.

5.5.3.2. YpaBHEHHUs U HEPABEHCTBA.

Pemate JsmHEHHbIE W KBaJpaTHblE YpPaBHEHMs, YPaBHEHHUs, CBOJSIIUECS K HUM,
npocTerime ApoOHO-PAUOHATBHBIC YPaBHEHHUS.

Pemare cuctembl IBYX JIMHEHHBIX YpaBHEHUH € JABYMsS II€PEMEHHBIMH M CHCTEMBI JBYX
YpaBHEHHIA, B KOTOPHIX OHO YPAaBHEHUE HE SBIISACTCS JTNHEHHBIM.

Pemate TekcTOBBIE 3agaud  aireOpanyeckUM CIOCOOOM C IOMOIIbIO COCTABIICHHS
YpaBHEHHSI WM CUCTEMBI IBYX YPaBHEHHH C ABYMS IIEPEMEHHBIMHU.

[IpoBouTH mpocTeiiine Uccile0BaHUs YPAaBHEHUI U CUCTEM YpaBHEHUH, B TOM YHCIE C
NpUMEHeHHEM TpadUYecKuX TIPEACTaBICHUHN (yCTaHABIMBAaTh, MMEET JM YpaBHEHUE WU
cucTeMa ypaBHEHUI pelieHus, eclii UMEET, TO CKOJIbKO, U IIpoyee).

Pemrate nmHElHBIE HEPaBEHCTBA, KBAJPAaTHBIE HEPABEHCTBA, H300pakaTh peIICHUE
HEPaBEHCTB Ha YMCJIOBOW MPSAMOI, 3aIIUCBIBATh PEILIEHHE C TIOMOIIbIO CUMBOJIOB.

Pemrate cuctembl JIMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIOIINE KBAIPATHOE
HEPaBEHCTBO, M300pakaTh pEIlEHHE CUCTEMbl HEPABEHCTB HAa YMCIIOBOW MPSMOM, 3alMChIBATH
peleHe ¢ TOMOIIBI0 CHMBOJIOB.

Vcnonp30BaTh HEpaBEHCTBA IIPU PELICHUH Pa3IMYHbIX 3a]1a4.

5.5.3.3. ®yHKIMH.

Pacrnio3HaBath ()yHKIIMM W3y4eHHBIX BUI0B. [l0Ka3bIBaTh CXeMaTHYECKH PACIONOKEHUE Ha
KOOpPJMHATHOM TIOCKOCTH IpaduKoB PyHKUINN BUA:
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y = [|x] B 3aBHCUMOCTH OT 3HA4eHUI KOA(P(UILIMEHTOB, OMMCHIBATh CBOMCTBA (DYHKIIUH.

Crpouth M H300paxaTb CXE€MaTHYECKH Tpa@UKd KBaJpaTHUUHBIX (DYHKUIUMN, ONKCHIBATH
CBOWCTBA KBaIpaTUYHBIX (DYHKIMHA MO UX IpaduKam.

PacroznaBaTte  KBaJpaTHuHyl0  (QyHKIMIO 1O  Qopmyjie, TPUBOIUTH HPUMEPHI
KBaJPaTUYHBIX QYHKLUH U3 peabHON KU3HU, (PU3UKHU, FEOMETPHUH.

5.5.3.4. YucnoBble MOCIEI0BATENILHOCTH U IPOTPECCUH.

Pacrnio3HaBaTh apu(MeTHUECKYI0 U T€OMETPUYECKYIO MPOTPECCHH MpPU pa3HbIX crocobax
3aJJaHHUs.

BBINONHATE BBIYMCIEHHUS C MCIIOIB30BaHHEM (OPMYN N-TO wWieHa apupMEeTHYecKOH Hu
T€OMETPUUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4ieHBI MOCIEI0BATEIBHOCTH TOUKAMU HA KOOPAWHATHOM IIOCKOCTH. PemaTh
3aJ]a4uM, CBSI3aHHBIE C YMCJIOBBIMHU IOCJIEOBATENILHOCTSIMHU, B TOM YHCJE 3a/la4dl U3 pealbHOU
KHU3HH (C UCIIOJIB30BaHUEM KAJIbKYJIATOPA, IU(PPOBBIX TEXHOIOTHIA).

®egepanbHas padoyas nporpamma y4de0Horo kypca ''I'eomerpusa" B 7 - 9 kiaccax
(najiee COOTBETCTBEHHO - MporpamMmMma yue0Horo kypca "I'eomerpust'', yaeOHbIH Kypc).

1. IlosicHuTENnBPHAS 3aIIUCKA.

1.1. T'eomeTpusa Kak OJMH M3 OCHOBHBIX Pa3/I€NIOB IIKOJbHOW MaTEMATHKH, WMEIOIIHI
CBOEH LIeNbI0 00ECTeYnTh U3Y4YeHHE CBOMCTB M pa3MepoB (UTYp, UX OTHOIIEHHH M B3aUMHOE



pacrosoXeHue, ONMUpaeTcs Ha JIOTMYECKYIO, OOKa3aTeNbHYI0 JWHUIO. LleHHOCTh u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOT'O 00ILEro 00pa30BaHUs 3aKII0YaeTCsl B TOM, YTO 00yJaroLuiics
YUUTCS TPOBOJAUTH JIOKa3aTeIbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUYCHHUS,
JIOKa3bIBaThb MCTUHHBIE YTBEP)KICHUS M CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IPOBOAUTH
paccyxaeHus "OoT IPOTUBHOrO", OTIMYATh CBOMCTBA OT MPU3HAKOB, (HOPMYIHPOBATH OOpaTHBIE
YTBEPKACHHUS.

1.2. Ilenpio M3y4eHHs] TEOMETPHUH SIBISIETCA HCIOJB30BAHUE €€ KaK WHCTPYMEHTa IMpHU
pEIIEHNN KaK MaTeMaTUYECKUX, TaK M IPAKTHUUECKUX 3a/lad, BCTPEUAIOLIUXCS B peajbHOU
*u3HU. OOyyarouuiicss JOHKEH HAYYUThCSI ONPEAETSTh FEOMETPUUECKYI0 (UTYpPY, OMUCHIBATH
CIIOBaMU 4YepTeX WJIM PHUCYHOK, HANTH IUIOMAAb 3€MENbHOIO y4YacTKa, paccuuTaTh
HEOOXOUMYIO JUIMHY ONTOBOJOKOHHOTO KaOenss wian TpeOyemble pa3Mepbl rapaxa s
aBromoOwid. Ilpu pemeHun 3agay NpakTUYECKOTO XapakTepa OO0y4aroLUICs YUYUTCS CTPOUTh
MaTeMaTUYeCKUe MOJENIN pEalbHbIX JKU3HEHHBIX CHUTYyallii, MPOBOJUTH BBIYUCICHUS U
OLICHUBATh [1OJIyYEHHBII pe3ysbTar.

Baxxno moguepkuBaTh CBSI3M TEOMETPUM C JPYIMMH Y4YeOHBIMH IMpEAMETaMU,
MOTHUBUPOBATh  HCIIOJIB30BaTh  ONPEACICHHS  TIeOMETPUYECKUX (QUryp U TOHSTHIA,
JEMOHCTPHUPOBATh MPUMEHEHUE TOTYyUYEHHBIX YMEHUH B GU3MKE U TEXHHUKE. DTH CBSI3U Hanboliee
ApKo BuAHBI B Temax "Bekropsl", "Tpuronomerpuueckue cootHomenus", "Meroj koopauHatr" u
"Teopema ITudaropa".

1.3. Yuebnsiii kypc "['eomerpust" BKiIIOYaET CleIyIOIINE OCHOBHBIE Pa3/Ielibl COACPKAHUS:
"I'eometpuueckue ¢urypel u ux cBoiictBa", "M3MepeHne TreoMeTpHUYEeCKHX BeIHYUH'",
"IlekapToBBl ~ KOOpAMHATHIL Ha  1ockoctu", "Bektopwl", "JlBuxkeHuss  1uiockoctu",
"[IpeoOpazoBanus mompoous".

1.4. OO0uiee yuciio 4acoB, pEKOMEHA0BAaHHBIX JJI U3y4eHHs yueOHoro kypca "['eomerpus”,
- 204 gaca: B 7 kiacce - 68 yacoB (2 yaca B HeJIeN0), B 8 Kiacce - 68 4yacoB (2 yaca B HEJIEN0), B
9 kiacce - 68 yacoB (2 yaca B HEZIEIO).

2. Coneprxanue o0yuyeHus B 7 Kiacce.

Havanehbpie nonatus reomerpuu. Touka, mpsiMasi, OTPe3OK, Jiyd. Yroia. Bunbl yrios.
BeprukansHele M cMexHbBlEe yribl. buccexkrpuca yrma. JlomaHas, MHOrOyroJjbHUK.
[TapanienbHOCTh U NEPIIEHINKYISIPHOCTD MPSIMBIX.

Cummerpuunsle purypsl. OCHOBHBIE CBOMCTBA 0ceBOi cumMmeTpuu. [Ipumeps! cummerpun
B OKpPY’aroIleM MUpe.

OCHOBHBIE TIOCTPOECHHSI C IIOMOIIBIO LUPKYJsd M JuHEHKH. TpeyronbHHMK. Beicora,
MeanaHa, OMcCceKTpuca, X CBOMCTBA.

PaBHOOe1peHHBIN U PaBHOCTOPOHHUH TPEYTroidbHUKU. HepaBeHCTBO TpeyroibHUKA.

CpoiicTBa W TpHU3HAKU paBHOOEIPEHHOro TpeyroibHUKa. IlpusHaku paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa U NMPU3HAKU MapayjiesbHbIX NpsAMbBIX. CyMMa yIJioB TpeyrojibHUKA. BHemHue
yTJIbI TPEYTOJIbHUKA.

[IpsimoyronbHbI  TpeyronbHUK. CBOMCTBO MeAMAaHBI MPSMOYTOJBHOTO TPEYToJbHUKA,
IPOBENEHHOW K runoreHy3e. llpu3Haku paBeHCTBa NPSIMOYTOJBHBIX TPEYTOJbHUKOB.
[IpssMOYTOJIBHBIN TPEYTOJIBHUK C YIiI0oM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa 0 OOJIbIIEM yTiie U 0oJblIeH cTOpoHE TpeyroabHUKa. [leprnenauKkyisap 1 HaKJIOHHas!.

I'eomeTprueckoe MecTo TOYEK. buccekTpuca yria M CEpeAMHHBIN NEPHEHAUKYIAp K
OTpE3Ky KaK reOMETPUYECKHE MECTa TOUEK.

OxpyXHOCTb M KpyT, XOopAa W JUaMeTp, UX CBOICTBa. B3anMHOe pacnosioxxeHue
OKpyXHOCTH M npsMoil. KacarenbHast U cexymas K OKpy>KHOCTU. OKpY>KHOCTb, BIIMCAaHHAs B
yroi. BniucanHas u onucaHHasi OKpy>KHOCTH TPEYTOJIbHUKA.

3. Coneprxanue oOy4eHHs B 8 Kiacce.

YerbipexyronpHuku. [lapannenorpamm, €ro npusHaku M cBoiicTBa. YacTHble ciydau
napajuieJIorpaMMoB (MIPSMOYTOJIBHUK, POMO, KBaJpar), UX NpU3HAKU W cBoicTBa. Tpamenus,



paBHOOOKas Tpaneuus, ee CBoicTBa U pu3Haku. [IpsaMoyronbHas Tpanenus.

Meron ynsoenuss menuansl. LleHTpanbHas cummerpus. Teopema daneca u Teopema o
IIPONOPLUUOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEeyrojabHUKA U Tpanenuu. L{eHTp Macc TpeyroyibHuKa.

[TogoOue TpeyroiabHUKOB, K03 dunreHT moaodus. [IpusHaku momoOus TPEYroJbHUKOB.
[TpumeHeHne NOA00HS IIPU PELICHUN PAKTUIECKUX 3a/1a4.

CpoiictBa momaneit reomerpudeckux ¢uryp. dopMyinsl A IUIOMAAM TPEyrojbHUKA,
napajuienorpaMma, pom6Oa u tpanenun. OTHOIIEHUE IUIOMAACH MOA00HBIX QUTYp.

Brruucnenue niomaneil TpeyroibHUKOB U MHOIOYTOJIbHUKOB Ha KJI€T4aTol Oymare.

Teopema Iludaropa. Ilpumenenune Teopemsl Iludaropa mpu pemeHuH NPAKTHIECKUX
3a1ad.

CuHyC, KOCHHYC, TaHI'€HC OCTPOrO yrIJjla MpsIMOYIOJbHOIO TpeyroibHUKa. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO. Tpuronomerpuieckue GpyHkmun yrinos B 30°, 45° u 60°.

BrnucanHble M LIEHTpaJIbHBIE YIJIbL, YIOJ MEXKIY KacaTeJIbHOM U XOPIAOM. YTIIBI MEKIY
XOpAaMM M CEeKylluMHM. BrnmcaHHble ¥ ONMCaHHBIE YETBIPEXYTOJbHUKH. B3aumHoe
pacrioioxxeHue IByX OKpyxkHoctei. Kacanue oxpyxknocteidt. OOmume KkacaTellbHbIE K JIBYM
OKPYHOCTSIM.

4. Coneprxanue o0ydeHus B 9 kiacce.

Cunyc, kocunyc, taHreHc yriaoB or 0 go 180°. OcHOBHOE TPUIOHOMETPUUYECKOE
TOXJ1eCTBO. POPMYJIbI IPUBEACHHUS.

Pemenne TtpeyronbHukoB. TeopemMa KOCHMHYCOB U TeopeMa CHHYCOB. Pemienue
IIPAKTUYECKUX 3aJa4 C UCIO0Ib30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

IIpeoOpaszoBanue nogodus. Ilogobre cOOTBETCTBEHHBIX HJIEMEHTOB.

Teopema o npou3BeAEHUH OTPE3KOB XOpJ, TEOPEMBI O MPOU3BEACHUN OTPE3KOB CEKYIIMX,
TeopeMa O KBaJpaTe KacaTeJIbHOM.

BekTtop, mHa (MOAyNb) BEKTOpPA, COHANPABICHHBIE BEKTOPBI, MPOTHBOIIOIOXKHO
HaIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINEpallMM HaJ
BeKTOpaMHu. Pa3nokeHue BeKTopa 1o JByM HEKOJUIMHEapHbIM BekTopaM. KoopauHaTsl BekTOpa.
CkassipHOE MPOU3BENECHNUE BEKTOPOB, IPUMEHEHUE /Il HAX0XKJIEHUS JJIMH U YIJIOB.

JlekapToBbl KOOPAHMHATHl HA IUIOCKOCTH. YPaBHEHUsS NPSIMOM M OKPYKHOCTH B
KOOpJMHATAaX, [IEPECEUECHUE OKPYKHOCTEHN U IPsAMBIX. MeTo1 KOOpAMHAT U €70 IPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTONBHUKH. J[JIMHA OKpy)KHOCTH. ['pagycHas u paauaHHas mMepa yria,
BBIUNCJIEHHE JUIMH QYT OKpy>kKHOCTel. [lnomanp kpyra, cektopa, cCerMeHTa.

JIBM>KEHUSI TUIOCKOCTH M BHYTPEHHUE CUMMETPUU (pUryp (371€eMeHTapHbIe IPEICTaBICHUS).
[TapaiensHblil nepenoc. 11oBopor.

5. IIpenmeTHbIe pe3ybTaThl OCBOEHUS TPOrpaMMbl yueOHoro kKypca "['eomerpus".

5.1. IlpeameTHble pe3ynbTaThl OCBOCHUS IPOTpaMMbl y4eOHOT0 Kypca

K KOHIly 00yueHus B 7 Kiacce.

Pacnio3HaBaTh M3y4YeHHbIE T€OMETpPHUYECKHE (UTYpBl, ONpENeNsiTh MX B3aUMHOE
pacmnojyiokeHue, u300pakaTb T€OMETpUYecKHue (UTYphl, BBIIOJHATH YEPTEKU 10 YCIOBUIO
3anauu. V3MepsATh JIMHEHHBbIE M YIVIOBbIE BEIMYMHBI. PemaTh 3a7aud Ha BBIUMCIICHHUE IJIMH
OTPE3KOB U BEJIMYUH YTJIOB.

[IpoBomuTh TpyOyI0 OLEHKY JIMHEHHBIX M YIJIOBBIX BEJIUYMH IPEIMETOB B pPEANbHOMN
KU3HU, pPa3MEpOB MPUPOAHBIX OOBEKTOB. Paznmuuarh pasmeprl 3TUX OOBEKTOB IO MOPSIKY
BEJIMYMHBI.

CTpouTh 4epTekH K T€OMETPHUUECKUM 3a/ladaM.

Ilonb30BaTbcd NpU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIB30BaTh IPU3HAKK U
CBOICTBa paBHOOEAPEHHBIX TPEYTOJIBHUKOB MPHU PELICHUH 33/1a4.

IIpoBOAUTH TOTUYECKUE PACCYKACHUS C UCIIOJIB30BAHUEM I€OMETPUUECKUX TEOPEM.

[Tonb30BaTbcs TNpU3HAKAMU PaBEHCTBA NPSAMOYTOJIBHBIX TPEYTOJbHUKOB, CBOWCTBOM
MEAMAHbl, NPOBEICHHOM K TUIIOTEHY3€ MPSMOYIOJBHOTO TpPEYTroJbHUKA, B PELICHUU
reOMEeTPUUECKUX 3ajau.



Onpenenste MapajuiebHOCTh MPSIMBIX C MOMOIIBbIO YIJIOB, KOTOpble 00pa3zyeT ¢ HUMH
cekymasd. OnpeneisaTh NapauieIbHOCTh MPSMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJHOM MPSAMOM 10 TOYEK APYroi MPsSIMOM.

Pemate 3a1aun Ha KieT4aToi Oymare.

[IpoBOANTH BBIUMCICHHS M HAXOAWUTh YHWCIOBbIE U OYKBEHHbIE 3HAUEHHUS YIJIOB B
FEOMETPUUECKUX  3aJayax C  MCIOJIb30BAaHUEM CYMMbI  YIJIOB  TPEYIOJbHUKOB U
MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BAaHHBIX IPH IMEPECEUYCHUU IBYX MapauiedbHbIX
IOpsIMBIX ceKyllel. PemaTs npakTnyeckue 3aaun Ha HAXOKJECHUE YIJIOB.

Brnagetrs noHsTHEM reOMETPHUYECKOIO MEeCTa TOUEK. YMETh OMPEeATh OUCCEKTPHUCY yriia
U CEpEAVHHBIN NEPIEHANKYIISAP K OTPE3KY KaK FT€OMETPUUECKUE MECTa TOUEK.

@opMyIMpPOBATh ONPEIEICHUS OKPYKHOCTH M KpPyra, XOpAbl U JHAMETPAa OKPYKHOCTH,
IIOJI30BAThCS UX CBOMCTBAMHU. Y METh IIPUMEHSATH 3TH CBOWCTBA IIPU PEIICHUU 3aa4.

Bianers noHATHEM ONMCAaHHOM OKOJIO TPEYTOJIbHMKA OKPYKHOCTH, YMETh HAXOJIUTh €€
nentp. [lonp3oBarbes GpakTamMu O TOM, 4TO OMCCEKTPHCHI YIIIOB TPEYTOJIbHUKA TIEPECEKA0TCs B
OJIHOW TOYKE, MU O TOM, 4YTO CEpPEAUHHBbIE NEPIEHAMUKYJSAPbl K CTOPOHAM TPEYroJbHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Binamere mnoHsATHEM ~KacaTeNbHOM K  OKPYXKHOCTH, IOJb30BaTbCsi TEOPEMOM O
NEPIEHIUKYJISIPHOCTH KacaTeJIbHON U pajuyca, IPOBEIEHHOT0 K TOUKE KacaHusl.

[lonb30BaTbcst MPOCTEUIIMMHU TE€OMETPUYECKMMU  HEPABEHCTBAMM, IOHMMAaTh HX
IIPAaKTHYECKUM CMBICII.

[IpoBOAUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOCHUS C TOMOILBIO LIUPKYJIS U TUHEHKH.

5.2. [IpenmeTtHbIe pe3yabTaThl OCBOSHHSI IPOrPaMMBbl y4eOHOTO Kypca K KOHIY 00y4YeHHS B
8 kiacce.

PacriozHaBaTh OCHOBHBIE BHUJBlI UYETHIPEXYTOJIBHUKOB, HX 3JIEMEHTHI, IOJIb30BATHCA HX
CBOMCTBAMH NPU PEIICHUN T€OMETPUYECKUX 3a1a4.

[IpumensTh CBOWCTBA TOYKM IE€pPECEUEHUS] MEAMaH TpPEyrojbHUKa (LIEHTpa Macc) B
pelIeHnu 3a1ay.

Brnagers noHsaTueM cpenHel JMHUM TPEYTOJbHUKA U TpalelH, MPUMEHSITh UX CBOWCTBA
IIpU pELIEHHH TreoMeTpuueckux 3anad. llomb3oBarbes Teopemoit Paneca M TeopeMol O
IPONOPLUOHAIIBHBIX OTPE3KAX, MPUMEHATh UX JJIS PELIEHUS MPAaKTUYECKUX 3a/1a4.

[TpuMeHATH MPU3HAKH [TOJI00US TPEYTOJIBHUKOB B PEIIEHUN FTEOMETPUYECKUX 3a]1ay.

[Tonb3oBatbes Teopemoil Iludaropa st pemieHHs: T€OMETPUUYECKMX U TMPAKTUYECKUX
3ana4. CTpoUTh MaTeMaTHYECKYI0 MOJEIb B NPAKTUYECKHX 3a7adax, CaMOCTOSTEIbHO
IIPOBOAMTD YEPTEXK U HAXOJUTh COOTBETCTBYIOIIUE JITHBI.

Brnagers noHATHAMM CHHyCa, KOCHMHYCa M TaHI€HCa OCTPOro YIVIa MPSIMOYTOJIBHOTO
TpeyrojabHuKa. [1071p30BaThCS 3TUMHU NOHATUAMM JUISI PEIICHUS TPAKTHUECKUX 3ajau.

Bbruucnare  (pa3nuuHbIMH - crloco0aMu)  IUIONIAAb  TPEYroJlbHHKAa W IJIOUIAaIu
MHOTOYTOJBHBIX  Quryp (MoJb3ysich, TNI€ HEOOXOAUMO, KaJubKyJsTopoM). [IpumeHsTh
IIOJTy4YE€HHBIE YMEHMSI B IPAKTUYECKUX 3a/1adax.

Brnagerb MOHATHSMM BIHCAaHHOTO W IEHTPAJIbHOI'O yIjia, HCIOJB30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIJax MEXAY XopJaMmH (CeKyIIMMH) U YIJie MEeXIy KacaTeIbHOH U XOpAoH
IIPU PEIICHUU T€OMETPUUYECKUX 3a/1a4.

Bragers NmOHATHEM ONMCAaHHOTO YETHIPEXYTOJbHUKA, NMPUMEHSATH CBOMCTBA ONMCAHHOTO
YEeTBIPEXyTOJIbHUKA MPU PEUICHUH 3a/1a4.

[IpuMeHTh NMOTY4YEHHBIE 3HAHUS HA MPAKTHKE - CTPOUTH MAaTEMaTHUYECKHE MOAEIU IS
3aJa4 peajbHON KU3HU U IPOBOJIUTH COOTBETCTBYIOLINE BBIUMCICHUS C IPUMEHEHHUEM MTOA00MS
U TPUTOHOMETPHH (II0JIB3YACH, IIe HEOOX0AUMO, KATbKYJIISATOPOM).

5.3. [IpenmeTHbIe pe3ynbTaThl OCBOCHUS POrpaMMBbl y4€OHOT0 Kypca K KOHILy 00y4YeHHs B
9 kiacce.

3HaThb TPUTOHOMETPUYECKHE (YHKIMM OCTPBIX YIJIOB, HAaXOAUTh C HX IIOMOIIbIO
pa3jaMyYHbIE  JIEMEHTHl  IPSIMOYTOJBHOIO  TpeyroibHHKa ("pemieHne  MNpsAMOYTOJIBHBIX
TpeyroiabHUKoB"). HaxoauTs (C MOMOIIBIO KaJdbKyJATOPA) JUIMHBI M YTJIbl 7S HETAOJWYHBIX



3HAYEHUH.

[Tonp3oBatbes hopMynamMu MPUBEIEHUS 1 OCHOBHBIM TPUTOHOMETPUYECKHM TOXKIECCTBOM
JUTSL HAXOXKICHHSI COOTHOIICHUN MEX]Ty TPUTOHOMETPHUYECKUMH BETUYMHAMU.

Hcnonp30BaTh TEOPEMBI CUHYCOB U KOCHHYCOB Ul HAXOXJIECHUS Pa3JIMYHBIX AJIEMEHTOB
TpeyrojbHuKka ("pelieHre TpPeyrojbHUKOB"), MPUMEHATh MX MPH PEHICHUH TeOMETPHUYECKHX
3azad.

Brnagetrs nmousTusMu mpeoOpazoBaHus MOJI00MS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX
¢uryp. [lonp3oBaTbcs CBOMCTBaMU 10100 TPOU3BONIBHBIX (DUTYDP, YMETh BBIYUCIATH JJIUHBI U
HAXOAUTh YIJIbl Y MOoA0OHBIX Quryp. [IpumensTs cBoiicTBa mo100Us B MPAaKTUYECKUX 3a/1adyax.
YMeTb NpUBOAUTE MPUMEPHI TOJOOHBIX (DPUTYP B OKpPY’KAIOLIEM MUpE.

[Tonb30BaTbes TeOpeMaMu O MPOU3BEACHUU OTPE3KOB XOpA, O MPOU3BEACHUU OTPE3KOB
CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb3oBaTbcs BEKTOpaMH, IOHMMATh WX TE€OMETPUYECKUH U (PU3MUECKHH CMBICI,
OPUMEHATh MX B PELICHUH T'eOMETPHYECKUX M (U3MYecKux 3ajad. [IpuMeHsTH CKansapHOe
MIPOU3BEIEHNE BEKTOPOB JJIsl HAX0XK/IEHUS AJIMH U YTJIOB.

[lonb30BaTbcs METONOM KOOPAMHAT HA IUIOCKOCTH, HPUMEHSATh €ro B PELIEHUU
FEOMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Bnagerh MOHATUSMHU MPaBWIBHOIO MHOTOYTOJIBHUKA, JUIMHBI OKPY’KHOCTH, JJIUHBI TyTU
OKPYXHOCTH M pPaJMaHHOM Mepbl yria, YMETh BBIYHCIATH IUIOIMIAAL Kpyra U €ro 4Yacrteu.
[TpyMeHSThH MOJy4eHHbIE YMEHUS B IPAKTUUYECKUX 3a/1a4yax.

Haxomuts ocu (unu 1HEeHTpbl) CUMMETpuu GUryp, NPUMEHSTh IBUXKEHHS IJIOCKOCTH B
IIPOCTEUIINX CIIyYasiX.

[IpuMeHsTh MONTy4YCHHBIE 3HAHUS HA MPAKTHKE - CTPOUTh MaTeMaTHUYeCKHe MOJAENHU s
3a[a4 peasbHON KU3HU M TPOBOJUTH COOTBETCTBYIOIINE BHIYHCIICHUS C TPUMEHEHHEM 11010015
U TPUTOHOMETPUYECKUX (QYHKUUH (TOJIB3YSCh, II€ HE0OX0IUMO, KaIbKYJISTOPOM).

7. ®enepaiabHas padbouyas nporpaMmma yueOHoro kypca ""BepositHocTh u cTtaTHcTHKA'
B 7 - 9 kiaccax (zajee COOTBETCTBEHHO - MporpaMmMma y4eOHoOro kypca ''BeposiTHOoCTh n
CTATHCTUKA', yueOHbIil Kypc).

7.1. TosicHuTeNnbHAS 3aMKCKa.

7.1.1. B coBpemeHHOM HH(PPOBOM MHUPE BEPOSTHOCTH M CTATUCTHKA MPUOOPETAIOT BCE
OOJBIIYI0O 3HAYUMOCTh, KaK C TOYKHM 3pPEHUS NMPAKTHUECKUX MPHIOKEHHH, Tak M MX POJIH B
o0pa3oBaHMM, HEOOXOIUMOM KaXKJOMy ueloBeKy. Bospacraer uwucino mnpodeccuil, npu
OBJIQJICHUU KOTOpPBIMU TpeOyeTcs Xopoiuas 0a3oBas MOATOTOBKAa B 00JIACTH BEPOSTHOCTH U
CTaTHCTHUKH, Takas IMOATOTOBKA BaXKHA JUIS TPOJOJDKEHUS oOpa3oBaHMs M JUIsl YCHEHIHON
npodecCHOHATBLHON Kapbepsbl.

Kaxnpiii yenoBek MOCTOSIHHO MPUHUMAET pEIIeHHs Ha OCHOBE HMEIOIIMXCS y HEro
JAHHBIX. A 11 OOOCHOBAaHHOI'O TPUHATHS PELIEHHS B YCIOBUSX HENOCTAaTKa WM H30BITKA
uHpopmanui HEOoOXOAUMO B TOM YHCIE XOpOImIO CHOPMUPOBAHHOE BEPOSTHOCTHOE U
CTaTUCTUYECKOE MBIIIJICHUE.

NmMenHo mosTOMy OCTpO BCTaja HEOOXOAMMOCTh C(HOPMHUPOBATH y OOYYArOITUXCS
(YHKIMOHAJIBHYIO TPaMOTHOCTb, BKIIOYAIONIYI0 B ce0sf B KauecTBe HEOTheMJIEMOM
COCTaBJSIIOLIEH yMEHHE BOCIPUHUMATh W KPUTUYECKH AaHAJU3UPOBaTh HH(POpMAIHIO,
OpPEJCTAaBICHHYI0 B pa3IMyHbIX (opMax, IOHMMATh BEPOSTHOCTHBIM XapakTep MHOTHX
peasbHBIX MPOLECCOB U 3aBUCUMOCTEH, MPOU3BOIUThH MPOCTEHUIIINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B Yy4eOHOM Kypce C OCHOBHBIMH MpHUHIUNAMU cOOpa, aHamu3a |
MPEJICTAaBICHNS JTaHHBIX W3 Pa3MYHbIX cep >XKU3HMU OOIIecTBa M TOCyJapcTBa MPUOOIIAET
oOyyaromuxcss K OOIIECTBEHHBIM HHTepecaM. l3yueHue OCHOB KOMOWHATOPHUKHM DPa3BHBAET
HaBBIKM OpraHHu3aluy mnepedopa M MOJICYEeTa YUCIIa BAapUAHTOB, B TOM YHUCIIE€ B MPUKIIATHBIX
3aJadax. 3HAKOMCTBO C OCHOBaMM TEOpPHUM TpadoB CO3/aeT MaTeMaTHUYECKUH (QYHIAMEHT Ui
dbopMupoBaHHS KOMIIETEHIIMM B oOnactu uHPOpMaTUKU W LUPOBbIX TexHonoruil. [Ipu
U3yYEHUM CTATUCTHUKHM W BEPOSATHOCTH O0OramaroTcs NpeACTaBICHUs OO0yYarolmuxcs o
COBPEMEHHOM KapTMHE MHpa W METOJlaX €ro HCCIeOBaHMs, (POPMUPYETCS] NOHUMAHUE POJU



CTAaTUCTHKM KaK HCTOYHUKA COLIMAIBHO 3HAUYMMON HH(MOPMALMU M 3aKJIAJbIBAIOTCS OCHOBBI
BEPOATHOCTHOI'O MBIIIJIEHHUS.

7.1.2. B COOTBETCTBHU C JIaHHBIMHU LEJISAMU B CTPYKTYpe MpOrpaMMmbl y4eOHOro Kypca
"BeposITHOCT, W CTaTUCTUKA" OCHOBHOTO OOIIEero o00pa3oBaHUs BBIICICHBI CICIYIOIIHIE
coJepxarenbHO-MeToauueckue TuHun: "llpeacraBienne JaHHBIX U ONMCATeNIbHAs CTATUCTHKA',
"BepositHOCTB", "DnemenTsl KoMOnHaTopuku", "Beenenue B Teoputo rpados".

Conepxxanne smHuu "lIpencraBieHre MaHHBIX W ONMUCATENIbHAs CTATUCTUKA" CIYKUT
OCHOBOH 11 (hOPMUPOBAHMS HABBIKOB pabOTHl ¢ MHPOPMALIMEH: OT YTEHUS U UHTEPIpETAlUU
uHpOpMaLMy, TNpEeACTaBIEHHOW B TabiauIax, Ha JguarpaMMax M rpagukax, 10 cOopa,
IIPEJICTaBICHMS] U aHAJIM3a IaHHBIX C UCIOJIb30BaHUEM CTaTUCTUUECKUX XapAaKTEPUCTUK CPEAHUX
u pacceuBaHus. PaboTast ¢ njaHHbIMM, OOydYaroliuecs ydyaTcs CUMTBIBaTh U MHTEPIPETUPOBATH
JlaHHbIE, BBIIBUTaTh, apryMEHTUPOBAaThb U KPUTHKOBATh IPOCTEMILNE I'MIIOTE3bl, Pa3MbILUIATH
HaJl (haKTOpaMH, BbI3bIBAIOIIMMU U3MEHUUBOCTD, U OLIEHUBATh UX BIUSHHUE HA pacCMaTpUBacMble
BEJIMYMHBI U ITPOLIECCHI.

WHTynTHBHOE  NpeACTaBlI€HUWE O  CIy4aHOM  M3MEHYMBOCTH,  HCCIIEZOBAaHUE
3aKOHOMEPHOCTEH M TEHIECHUMH CTAaHOBUTCS MOTHUBHPYIOLIEH OCHOBOW JUIsl U3Y4YEHMS] TEOpUU
BEpOSATHOCTEH. bosblioe 3HaueHHe MMEIOT NPaKTHUECKUE 3aJaHMsl, B YAaCTHOCTH OIBITHI C
KJIACCUYECKUMHU BEPOSITHOCTHBIMU MOJIEIISIMHU.

[ToHATHE BEpOSITHOCTH BBOJAUTCS Kak Mepa IpaBiomnonoOus ciryyaitHoro coOsitus. [Ipu
U3yYeHUH y4eOHOro Kypca 00ydaromuecs: 3HaKOMSTCS ¢ MMPOCTEHITUMH METOIaMH BBIUMCIICHUS
BEPOSTHOCTEN B CIy4alHBIX SKCIIEPUMEHTAX C PABHOBO3MOXKHBIMU 3JIEMEHTapHBIMU MCXOJaMH,
BEPOATHOCTHBIMU 3aKOHAMM, IO3BOJISIOLIMMHU CTaBUTh U pellaTh Oojiee CIOKHbIE 3anaud. B
yu4eOHbII Kypc BXOJST HayajbHbIC MPEACTABICHUS O CIy4YallHbIX BEIMUYMHAX M UX YHMCIOBBIX
XapaKTepUCTHKAX.

B pamkax yueOHOro Kypca OCyLIECTBISETCS 3HAKOMCTBO OOYYaIOIIMXCSl C MHOXKECTBAMH U
OCHOBHBIMM OIE€PALUSIMU HaJ] MHOXECTBAMH, PAaCCMATPUBAIOTCA IMPUMEPHI NPUMEHEHUS s
peleHus 3ajgad, a TaKKe HCIOJIIb30BaHUS B JPYrUX MaTeMaTHUECKUX KypcaXx U y4eOHbIX
npeaMerax.

7.1.3. B 7 - 9 xnaccax nzydaercst yueOHbIN Kypc "BeposSTHOCTb M cTaTHCTUKA", B KOTOPBIN
BXxomiT pazaensl: "llpencraBieHure NaHHBIX M OMUcaTeNbHas cratuctuka', "BeposTHOCTB',
"OnemenThl KOMOMHaTopuku", "BBenenue B Teoputo rpados".

7.1.4. OOmee 4YUCIO 4YacOB, PEKOMEHJOBAHHBIX [UJII HW3Y4YEHUS Y4YeOHOro Kypca
"BepositHOCTh U cratucTuka", - 102 yaca: B 7 knacce - 34 yaca (1 yac B Henento), B 8 kiacce -
34 gaca (1 gac B Henemo), B 9 kiacce - 34 yaca (1 yac B Hemeno).

7.2. Coneprxanue oOyueHHs B 7 KJlacce.

[IpencraBinenre AaHHBIX B BUAE TaOmuu, auarpamm, rpadukoB. 3aroyIHEHHE Taluil,
YTEHUE U MOCTPOEHHUE AUArpaMM (CTOJIOMKOBBIX (CTOIOUYATHIX) U KPYTroBbIX). UTeHue rpadukon
peasibHBIX TporeccoB. M3Bieuenune mHpopMalnuy U3 AUarpaMMm U TaOIUL, UCIOJIb30BaHUE U
UHTEpHpeTalnys JaHHBIX.

OrnucarenpHas CTaTHCTHKA: cpeaHee apudmeTndeckoe, MeanaHa, pa3Max, HauOoJbIlIee u
HalMEHbIIIee 3HaUeHUs] Habopa YHCIOBbIX JaHHBIX. [IpuMeps! ciyyailHON U3MEHYMBOCTH.

CryqaifHbIl dKCIIEPUMEHT (OMBIT) M CydaiiHOe coObITHe. BeposiTHOCTh M yactoTa. Posb
MaJIOBEpOSTHBIX U MPAKTHUYECKH JOCTOBEPHBIX COOBITUI B MpHpoje U B oOmiecTBe. MoHeTa U
urpajiabHasi KOCTb B TEOPUHU BEPOSTHOCTEH.

I'pad, BepmmHa, pedpo. Crenens BepimHbl. Unciao pedep U cyMMapHasi CTENEeHb BEpIIKH.
[IpencraBnenne o cBsizHoctu rpada. llemn m muknel. [lytu B rpadax. O6xox rpada (diiaepos
nyTh). [IpencraBnenue o0 opueHTUpOBaHHOM rpade. Pemenne 3agau ¢ momMoIpo rpagos.

7.3. Coneprxanue o0yueHus B 8 Kiacce.

[IpencraBnenue AJaHHBIX B BUJE TaOJIUL, TUarpaMM, rpadukos.

MHOXecTBO, 3JIEMEHT MHOXKECTBa, MOAMHOXecTBO. Ormnepaluy HaJ MHOXKECTBaMU:
oObeMHEeHHe, IepecedyeHue, jonoigHeHue. CBOHCTBa omepanMid  HaJl  MHOXKECTBAMM:
NEPEMECTUTENIbHOE, COuYeTaTeNIbHOe, paclpeneauTeNlbHOe, BKIoueHus. lcnonb3oBaHue



rpaduueckoro MpeaCcTaBIeHUs MHOKECTB JJIS ONMMCAaHUS PEabHBIX MPOIIECCOB U SIBICHUM, IpU
pelIeHu  3a/1ay.

N3mepenune paccemBaHusl JaHHBIX. Jlucnepcus M CTaHIApTHOE OTKJIOHEHUE YHCIOBBIX
HaOopoB. JluarpaMma paccenBaHHUs.

DneMeHTapHble COOBITHUSA ciaydaiiHoro ombiTa. CrydaiiHble coObITHSA. BepostHocTH
coObITHii. OTBITEI C PAaBHOBO3MOXKHBIMH JJIEMEHTApHBIMHU COOBITHSAMH. CrydailHbId BBIOOD.
CBsi3b MEXIy MAaJOBEpPOSITHHIMU M MPAKTHUYECKH JOCTOBEPHBIMH COOBITHSIMHU B TPHUPOJE,
00111eCTBE U HayKe.

JepeBo. CBOICTBA N€PEBBEB: €AMHCTBEHHOCTh IIyTH, CYLIECTBOBAHUE BHCSYEW BEPIIWHBI,
CBSI3b MEXKJy YHUCIIOM BepIIMH W yuciaoM pebep. IlpaBuno ymuoxxenus. Pemenue 3amau c
MOMOIIBIO TpadoB.

[IporuBononoxkueie coObITHsA. [uarpamma Oinepa. OObeIMHEHHE U TIEpECEUYCHHUE
coopiTuii. HecoBmecTHble coObITHs. DopMmysia CIOKEHHS  BEPOSATHOCTEH.  YcCIoOBHas
BeposATHOCTb. [IpaBuio ymuoxxenus. HezaBucumbie coobitus. IlpencraBienue sxcriepumMenTta B
BUJIE JiepeBa. PemieHue 3a1ay Ha HaXO0XKACHUE BEPOSATHOCTEN € IMOMOUIBIO JIEPEBA CIIy4alHOTO
AKCIIEPUMEHTA, TuarpaMm Diiepa.

7.4. Conepsxanue o0yueHus B 9 kiacce.

[IpencraBieHre MaHHBIX B BUIC TAONUI, AWArpamm, rpauKoB, HHTCPIIPETAHS JTaHHBIX.
UreHue U moCTpoeHUe Talull, AUarpaMm, rpauKoB MO peabHBIM 1aHHBIM.

[TepecranoBku u Qakropuan. CoderaHus W 4muciao couetaHuit. TpeyronpHuUK [lackais.
Pemenue 3aa4 ¢ ucnosib30BaHueM KOMOMHATOPUKH.

I'eomerpuueckast BepossTHOCTh. CiydaifHbI BBIOOpP TOYKM M3 (DPUTYPHI HA IJIOCKOCTH, W3
OTPE3Ka U U3 IyT'H OKPYKHOCTH.

Ucneiranue. Yenex u Heygaua. Cepusi HCIIBITaHUN J10 TiepBoro ycnexa. Cepus HCIbITaHUM
bepnymnu. BepostHOCTH coObITHIT B cepuu ucnibiTanuil bepryimu.

CrnyualiHas BeJlMYMHA U pacIpesesieHUue BeposiTHOCcTel. MaremaThueckoe OXUAAHUE U
nuctiepcusi. [IpuMepsl MaTeMaTH4EeCKOro 0XXKHIAHMS KAaK TEOPETUYECKOrO0 CPEJHEro 3HAYeHUs
BEIMYMHBI. MaTemaTnueckoe 0KHUJaHUE U AUCIIEPCHs] CIy4YailHOW BEIMYMHBI "YUCIIO YCIEXOB B
cepuu ucnelTanuii bepaymm".

[Tonsitue o 3akone Oonbmux yucen. 3meperne BepoITHOCTEN ¢ TOMOIIBIO 4acTOT. Poub
3Ha4YeHHE 3aKOHA OOJIBIINX YHCEI B IPUPOJE U OOLIECTBE.

7.5. IlpenmeTHble pe3ysbTaThl OCBOEHUS MPOrpaMMbl yueOHOro Kypca "BeposTHocTh u
CTaTUCTUKA".

7.5.1. IlpenmeTHble pe3yabTaThl OCBOEHUS IPOrpaMMBbl y4eOHOT0 Kypca K KOHILy 00yUYeHHs
B 7 Kjacce.

Yurate uHpOpMalMIo, MPEJICTaBICHHYIO B Ta0luLaxX, Ha AUarpaMMax, MpPEeICTaBIATH
JaHHBbIE B BUJE TAONUIl, CTPOUTH TUArpaMMbl (CTOJOMKOBBIE (CTONOYATHIE) U KPYTrOBBHIE) MO
MacCUBaM 3HAYEHUM.

OnuceiBaTh W HHTEPIPETHUPOBATH pEaIbHbIE UYUCIOBBIE [IaHHbBIE, IPEICTABICHHBIE B
Tabynuax, Ha AMarpaMMax, rpadukax.

Ucnons3oBarh [ ONUCAaHUS JAHHBIX CTATHUCTUYECKHE XAPAKTEPUCTUKHU: CpeIHEe
apudmeTrnyeckoe, MeraHa, HanOoJbIIee U HaMEHbIIee 3HAUCHUS, pa3Max.

HNmeTs mpencTaBieHue O CIydyailHOM HM3MEHYMBOCTH Ha MpUMEpax IeH, (PU3MYecKux
BEIIMYMH, AaHTPOIOMETPUYECKHUX JAaHHBIX, HWMETh TPEJICTAaBIEHHEe O CTAaTUCTUYECKOU
YCTOMYUBOCTH.

7.5.2. IlpenmeTHbIE pe3yIbTaThl OCBOECHUS MTPOrpaMMbl Y4e€OHOT0 Kypca K KOHILy O0yueHus
B 8 KJlacce.

W3Bnexkate u mpeoOpa3oBbBaTh HWH(OpMaIKIO, TPEACTABICHHYI0 B BHAEC TaOJHII,
quarpamm, rpadukoB, MPeACTaBIATh JaHHBIE B BHJIE TAOIUIL, TUarpamm, rpaduKos.

OnuceiBaTh aHHbIE C TOMOUIbIO CTATUCTUUECKUX MMOKa3aTesei: CpeIHuX 3Ha4YeHUll U Mep
pacceuBaHus (pa3max, JUCHEPCHS U CTAHIAPTHOE OTKIOHEHUE).

Haxomuth YacTOThl YHCIOBBIX 3HAYEHWH MW YACTOTHI COOBITUHA, B TOM YHCIE TIO



pe3yibTaTaM U3MEPEeHU U HaOII0ICHUH.

HaxonuTh BEpOSITHOCTH CIydaifHBIX COOBITUI B OIIBITAX, 3HAs BEPOSTHOCTH JIEMEHTAPHBIX
COOBITHIA, B TOM YHCIIE B OIBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.

Hcnonp3oBare rpaduyeckue MOJENH: JIEPEeBO CIy4allHOTO SKCIIEPUMEHTa, TUarpaMMbI
Dilnepa, yucnoBas npsimas.

OnepupoBaTh MOHATUSMH: MHOYKECTBO, I1OJAMHOXKECTBO, BBINOJHITH OIEPALUU  HaJ
MHO’KECTBaMU: 00BbEAMHEHUE, NIepeceyeHre, AOMOJIHEHUE, MePEUUCIIATh JIEMEHTHl MHOXKECTB,
IIPUMEHATH CBOMCTBA MHOYKECTB.

Hcnonb3oBath rpaduueckoe MNpeACcTaBICHUE MHOXKECTB M CBS3€H MeXAy HHUMH s
ONMCAHUS MPOLIECCOB U SIBICHUH, B TOM YHUCJIE NPU PELIEHUU 3aJad M3 JIPYrMX ydeOHBIX
MPEIMETOB U KYPCOB.

7.5.3. [IpenmeTHbIE pe3yabTaThl OCBOGHUS MPOTPaMMBbl y4E€OHOTO Kypca K KOHITY 00yUYeHHS
B 9 Kiacce.

W3BnekaTb # 1peoOpa3oBbIBaTh HMH(POPMALMIO, TPEACTABICHHYI0 B  Pa3IHYHBIX
UCTOYHUKAX B BUJE TaONHll, auarpamm, rpa@ukoB, NPECTaBIAThH JaHHbIE B BHJE TaOIuIl,
auarpaMmm, rpadukos.

Pemarp 3amaum OpraHM30BaHHBIM MEPEOOPOM BapHAHTOB, a TAKXKE C HCIOIB30BAHUEM
KOMOMHATOPHBIX [TPaBWJI U METOJOB.

Hcnonb30BaTh OnucaTeNbHbIE XapaKTEPUCTHKHU JUISI MACCHBOB YHCIIOBBIX JAHHBIX, B TOM
YHCJIe CPEJHUE 3HAUECHUS U MEPbI paCCEUBaHUSI.

HaxoauTh 4acToThl 3HAUEHUI M 9YaCTOTHI COOBITHS, B TOM YHUCIIE TOJb3YSICh PE3yJIbTaTaMu
MPOBEICHHBIX U3MEPEHUIN 1 HAOIIOCHUN.

HaxoauTh BEepOATHOCTH CIIy4alHBIX COOBITUH B U3YYEHHBIX OIBITaX, B TOM YHUCIE B
OTBITaX C PAaBHOBO3MOKHBIMHU DJIEMEHTAPHBIMH COOBITHUSMH, B CEPUSX HCIBITAHUNA IO MEPBOTO
ycrexa, B cepusix ucnbiTanuii bepuyim.

HNmeTts nipeacraBiieHUE O CIIyYalHOW BEJIMYMHE U O PACIPEICIICHUN BEPOSTHOCTEM.

Nwmets mpeacTaBneHue 0 3aKOHE OOJBIIMX YHCEN KaK O MPOSBICHUHU 3aKOHOMEPHOCTU B
CIIy4aifHOM M3MEHYMBOCTHU M O POJIM 3aKOHA OOJIBIINX YKCEN B IPUPOJAE U OOLIECTBE.



