Annoranus PII no yueoHomy npeamery «MaremaTukay». 5-9 kiacc.

1. ®epepanpHas pabouas mporpamma nmo ydeOHoMmy mpenmery «MaremaTnkay (0a30BbIi ypOBEHBD)
(mpenMeTtHast oOmacth «Martematnka W HMH(pOpPMATHKa») (Jajlee COOTBETCTBEHHO — TMporpaMma [0
MaTeMaTHKe, MaTeMaTHKa) BKJIIOYACT TMOSCHHUTEIBHYIO 3aIlUCKy, COJAEp)KaHHEe OOYy4eHHs, IUIaHUpyeMble
pe3yabTaThl OCBOEHUS TPOrpaMMBbI 110 MaTEMATHUKE.

2. IlosicHuTenpHas 3alucKa.

2.1. Ilporpamma mo MareMaTuke g oOydaromuxcs 5—9 kiaccoB paszpaborana Ha ocHoBe PI'OC
00O. B nporpaMMe 1o MaTeéMaTUKe YUYTEHbI UAEH U MOJIOXKEHUS KOHLENIUHA Pa3BUTUS MaTeMaTHYECKOIO
obOpazoBanus B Poccuiickoii @eaepanmm.

2.2. llpeameToM MaTeMaTHKH SBISIOTCA  (yHAAMEHTAJIbHBIE CTPYKTYpHl HAIIEro MUpa —
MPOCTPAHCTBEHHbIE (OPMBI U KOJUYECTBEHHBIE OTHOLIEHUS (OT MPOCTEHININX, YCBAaMBAaEMbIX B
HETOCPEJCTBEHHOM OTIBITE, /10 IOCTATOYHO CIIOKHBIX, HEOOXOAUMBIX JUISl Pa3BUTHSI HAYYHBIX U MPUKIIATHBIX
uzeit). Marematuyeckue 3HaHUS OOECIEUMBAIOT MOHMMAHME MPHUHIIMIIOB YCTPOHCTBA M HCIIOJIb30BAHUSA
COBPEMEHHOM TEXHMKH, BOCIPHUATHE M HHTEPIPETALUIO COLMAIBHON, SKOHOMHUYECKOM, ITOJIMTHYECKOU
nH(pOpMaLIKH, 1al0T BO3MOXKHOCTh BBIIIOJIHATH PACYETHI M COCTABIISATH aJIrOPUTMBI, HAXOJUTh U MPUMEHSThH
dbopmMynbl, BIaIeTh MPAKTHYECKUMH NpUEMAMHM TEOMETPUUYECKMX H3MEPEHHM M IOCTPOSHHM, YUTaTh
nH(pOpMaLIMIO, TPEJICTaBICHHYI0 B BUIE TaOnuI, [auarpaMM © TrpaQuUKOB, >KUTh B YCIOBHIX
HEOMNpeAeNEHHOCTH U IOHUMATh BEPOSTHOCTHBIN XapaKTep CllydallHbIX COOBITHH.

2.3. U3yyenne matematuku (opMmupyeT y OOy4arommxcs MaTeMaTUYeCKUW CTUJIb MBIIUICHHUS,
MIPOSBIISAIOIIMICS B ONPEAENEHHBIX YMCTBEHHBIX HaBblkax. OOyuwaromiyecs OCBaMBalOT TaKU€ HPUEMBI U
METOJIbI MBILIUICHUS, KaK HMHIYKIUS W JeAyKUIHs, O0OOIIeHHEe M KOHKpEeTHU3allus, aHalu3 M CHHTE3,
KIacCUpUKaUsg ¥ CUCTeMarh3alus, aOcTtparupoBanre U aHajorus. OOBEKTBI MaTeMaTHYECKUX
YMO3aKJIIOUEHUM, MpaBUjia UX KOHCTPYMPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTMYECKUX IMOCTPOCHMIA,
CIIOCOOCTBYIOT BBIPAaOOTKE yMEHHsI (OPMYINPOBATh, OOOCHOBBIBATh W JJOKA3bIBATh CY)KICHHS, TEM CAMBIM
pa3BUBAIOT  JIOTMYECKOEe  MblluieHue. V3ydenune  Mmartematuku — oOecmeunmBaeT  (popMHpOBaHUE
QITOPUTMUYECKON KOMIIOHEHThl MBIIUIEHUST M BOCIMTAHHWE YMEHUH JeHCTBOBaTb IO 3aJaHHBIM
aNropuTMaM, COBEpUICHCTBOBATh WM3BECTHHIE M KOHCTPYUPOBaThb HOBbIE. B mpoiecce pemenus 3amay —
OCHOBOI y4eOHOW JEsATeNIbHOCTM Ha YpOKax MaTeMaTWKH — DPa3BUBAIOTCA TBOpYECKas M IPUKJIIAJHAS
CTOPOHBI MBILUICHHUS.

2.4. O0yueHue MaTeMaTHUKE TaéT BOZMOXXKHOCTh Pa3BUBATh Y O0YUAIONIUXCS TOYHYIO, PAITHOHATBHYIO
U MH(POPMATUBHYIO peuyb, yMEHHE OTOMpaTh HauOojee NOJXOMAALIME S3BIKOBbIE, CHMBOJIHYECKUE,
rpaduyecKue cpeacTBa JIIsl BRIPAXKEHUS CYKIEHUIN U HAIISIHOTO UX MPECTABIICHUS.

2.5.Ilpu M3ydYeHUHM MaTeMaTUKU OCYIIECTBIsIETCS O0llee 3HAKOMCTBO C METOJaMHU IO3HAHHUs
JNEHCTBUTENBHOCTH, IMPEACTABICHUSAMU O NpPEeaMETe M METOJaX MaTeMaTHKH, MX OTJIMYMH OT METO/OB
JPYTUX €CTECTBEHHBIX U I'YMaHHTApHBIX HayK, 00 OCOOEHHOCTSAX MPUMEHEHUS MaTeMaTHKHU Ui peleHHs
HAy4YHBIX U MPUKIAJAHBIX 3a/1a4.

2.6. IlpuopuTeTHBIMHU 1ENAMU 00Y4YEHUS MaTeMaThKe B 5—9 Kilaccax sIBJISIOTCA:

(GbopMUpOBaHHE LEHTPAIbHBIX MaTeMAaTUYECKUX MOHATUNA (YUCIIO, BEIMYMHA, [EOMETpHYEcKas
¢durypa, nepeMeHHasi, BEpOATHOCTb, (PYHKIMs), 0OECIIEUMBAIOIIUX TPEEMCTBEHHOCTh U MEPCHEKTUBHOCTD
MaTeMaTHYeCcKOro o0pa3zoBaHUs 00yUarOINXCS;

noJBe/IeHNe 00yJaroIuXcs Ha JOCTYITHOM /ISl HUX YPOBHE K OCO3HAHHUIO B3aUMOCBS3H MaT€MaTUKH
U OKPY’KaIOILIero MUpa, MOHUMAaHUE MAaTEMAaTHKHU KaK 4acTH OOIIel KyJIbTyphl YEJIOBEUECTBA;

pa3sBUTHE WHTEIUIEKTYaJbHBIX M TBOPUYECKUX CHOCOOHOCTEH oO0yd4aromuxcs, M03HaBaTeIbHOM
aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUHN, KPUTUYHOCTH MBIIUIEHUSI, UHTEpeca K U3y4YEHUI0 MaTeMaTHKU;

¢dopmupoBaHne (YHKIMOHAJBHOW MaTEeMaTHUYECKOW TI'pPaMOTHOCTU: YMEHHUS  PAaclo3HaBaTh
MIPOSIBJIEHUS] MaTEMaTHYECKUX MOHITHH, 00bEKTOB U 3aKOHOMEPHOCTEHN B peaIbHBIX JKU3HEHHBIX CUTYalUsIX
U TpU U3YYECHUM JPYTUX YUeOHBIX MPEIMETOB, NPOSBICHUS 3aBUCUMOCTEH W 3aKOHOMEPHOCTEH,
(GbopMyIHMpoBaTh WX Ha SI3bIKE MAaTEMATHKH M CO3[aBaTh MaTeMAaTUYECKUE MOJIENH, IPUMEHITh OCBOCHHBIN
MaTEeMaTUYECKUH ammapar Juisd pelIeHHs IPaKTUKO-OPUEHTUPOBAHHBIX 3a/ad, WHTEPIPETUPOBATh U
OLIEHUBATh MOJIyYEHHBIE PE3YIbTATHI.

2.7. OCHOBHBIE JIMHUM COJIEpXKaHMsS MpOorpaMMbl IO MaremMatuke B 5-9 kmaccax: «YHucna wu
BBIUHCIICHUSY, «Anredpa» («Anredpandeckue BBIPAXKEHUS», «YPABHEHUS U HEPAaBEHCTBa»), «DyHKUIUN»,
«"eomerpusi» («I'eomerpuueckue ¢GUrypbl M HX CBOHMCTBa», «lI3MepeHHEe TeOMETPUYECKHX BEIUYHHY),
«BeposiTHOCT, W cTaTHCTUKa». J[aHHbBIE JIMHUM DPAa3BUBAIOTCA MapajljieNIbHO, KaX/Jas B COOTBETCTBUU C
COOCTBEHHOM JIOTMKOH, OIHAKO HE HE3aBUCUMO O/IHA OT JIPYTOi, a B TECHOM KOHTAKTE U B3aUMOACHUCTBHUH.



CogepxaHue MPOrpaMMbI IO MaTeMaTHUKeE, paclpeAeIEHHOE M0 rojlaM O0y4YeHHsI, CTPYKTYPUPOBAHO
TakuM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIMITHAIBHBIM BOIPOCAM OOYYArOIIMECs OOpalainch
HEOJIHOKPATHO, 4YTOOBI OBJIAJICHUE MATEMAaTHYECKUMH TMOHITHSIMH W HaBBIKAMH OCYIIECTBISIOCH
MOCJIEZIOBATEIbHO W TOCTYMATEIbHO, C COOJIIOJIGHWEM NPUHLHUIA TPEEeMCTBEHHOCTH, a HOBbBIC 3HAHUS
BKJIFOYAJIHMCH B OOIIYIO CUCTEMY MaTEMaTHYECKHUX MPEICTABICHUA 00YJIArOIINXCs, PACIITUPSS U YTIyOsis e,
o0pa3yst MPOYHbIE MHOKECTBEHHBIE CBSA3H.

2.8. B cootBercTBUn ¢ ®I'OC OO0 MareMaThka SBISETCS 00s13aTEIILHBIM YY€OHBIM MTPEIMETOM Ha
YpOBHE OCHOBHOro 0011ero obpaszoBanusi. B 5-9 kiaccax maremaruka TpaJuIlMOHHO M3Yy4aeTcsl B paMKax
CIIEYIOINX YUYeOHBIX KYpCcOB: B 5—6 Kimaccax — Kypca «MaTtemartukay, B 7-9 Kiaccax — KypcoB «Anredpar
(BKJIIOYAsi 3JIEMEHThI CTAaTUCTUKU U Teopuu BeposiTHOcTeil) u «['eometpus». IIporpammoil mo maremaTuke
BBOJIUTCS] CAMOCTOSITEIbHBIN Y4eOHBII Kypc «BeposITHOCTD U CTaTUCTUKAY.

2.9. O0mee 4ucio 4acoB, PEKOMEHIOBAHHBIX I M3Y4YeHHUs MaTeMaTHKH (0a30BbI ypOBEHb) Ha
YpOBHE OCHOBHOTO 0o0miero oopasoBanus, — 952 waca: B 5 kimacce — 170 gacoB (5 yacoB B Heneno), B 6
kiacce — 170 gacoB (5 wacoB B Hezen0), B 7 kiacce — 204 yaca (6 yacoB B Heneno), B 8 kinacce — 204 yaca
(6 yacoB B Henen0), B 9 kitacce — 204 gaca (6 4acoB B HECIIO).

3. U3yyenne maTeMaTHKu Ha YpOBHE OCHOBHOI'O OOIIET0 0Opa30BaHUs HANPABICHO Ha JTOCTHKEHUE
00yJaIOIUMUCS JTHYHOCTHBIX, METAIIPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTaTOB OCBOCHUS
y4eOHOro mpeaMera.

3.1. JlugHOCTHBIC Pe3yIbTAaTHl OCBOSHUS IIPOTPAMMBI [0 MATEMATUKE XapaKTePUIYIOTCS:

1) naTproTHYECKOE BOCITUTAHUE:

MPOSIBIICHUEM HWHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCUUCKOHW MaTeMaTHKH, [EHHOCTHBIM
OTHOIICHHEM K JOCTHXKEHUSM POCCUHCKMX MaTEeMAaTHMKOB M POCCHICKOM MaTeMaTH4eCKOW IIKOJbI, K
MCIIOJIb30BAHUIO ATUX JOCTHKCHHM B IPYTUX HayKax U MPUKIAIHBIX chepax;

2) rpaXIaHCKOE U TyXOBHO-HPABCTBEHHOE BOCITUTAHUE:

TOTOBHOCTBIO K BBIMIOJTHCHHUIO 00SI3aHHOCTEH IpaKIaHWHA W PEATU3alliu ero Mpas, MPEACTaBICHUEM
0 MaTeMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, ABICHUHN, TPOLEAYP I'PaXkKAaHCKOTO
obmiecTBa (HampuMep, BEIOOPHI, ONIPOCHI), TOTOBHOCTHIO K OOCYXJICHHUIO STUYCCKHUX MPOOJIeM, CBI3aHHBIX C
MPAKTUYECKUM TMPUMEHEHHEM JOCTH)KCHHMH HayKH, OCO3HAHHEM Ba)XHOCTH MOPAIbHO-ITHUYECKUX
MIPUHIIAIIOB B JACSTEILHOCTH YUEHOTO;

3) TpymoBOE BOCIUTAHHUE:

YCTAaHOBKOH Ha AaKTHBHOE Yy4YacTHE B PEIICHHH MPAKTHYECKHX 3a7ad MaTeMaTHYeCKOM
HAMpPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MAaTEMaTHYECKOT0 00pa30BaHUs HA MPOTSHKEHUH BCEH KU3HU IS
YCTEIHOW TPo(heCcCHOHALHOMN NEATSIIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHN, OCO3HAHHBIM BHIOOPOM
U TIOCTPOCHHEM HWHIMBUAYAIbHONH TPACKTOPHH OOpa30BaHUS U KU3HEHHBIX IUIAHOB C YYETOM JUYHBIX
MHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTEH;

4) 5CTeTUYECKOE BOCITUTAHHUE:

CITOCOOHOCTBIO K AMOITMOHAIBHOMY M 3CTETHUYECKOMY BOCHPHUATHIO MAaTEMAaTHYECKUX OOBEKTOB,
3a/1a4, peleHui, pacCyKICHHU, YMEHHUIO BUIETh MaTeMaTUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) EHHOCTH HAYYHOTO MO3HAHU:

OpHUEHTAIlel B JESITeNbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpEACTAaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PA3BUTHUS YEJIOBEKA, MPUPOJLI U OOIIECTBa, MOHUMAHUEM MAaTEeMAaTHYECKON HAyKH Kak
cdepbl YeIoBEUeCKO NeATeIbHOCTH, JTaloB €€ pa3BUTHUS W 3HAYUMOCTU MAJIS Pa3BUTHUS IMBUIM3AINH,
OBJIAJICHMEM SI3bIKOM MAaTeMAaTHKH M MaTeMAaTHYeCKOW KYyJbTypOW Kak CpeJACTBOM ITO3HAHUS MHPa,
OBIIaJICHHEM MPOCTEHIIIMMH HaBBIKAMU UCCIIEIOBATENLCKOM NeATEeIHbHOCTH;

6) ¢usudeckoe BocnuTanue, GOPMHUPOBAHKE KYIbTYPHI 30POBbS M SMOIMOHATIBHOTO OJ1ar0MmoIyyHs:

TOTOBHOCTBIO TMPHMEHSTh MaTeMaTHUYeCKHWe 3HAHUS B HWHTEpecaX CBOETO 3/I0POBbS, BEICHUS
3I0pOBOTO 00pa3a >KU3HU (370pOBOE MHUTAHUE, COATAHCUPOBAHHBIA PEXXHUM 3aHATUN W OTJIbIXA, PETYJISPHAS
(du3nyecKas akTUBHOCTH), CHOPMUPOBAHHOCTHIO HaBBIKa pe(hIeKCHH, MPU3HAHUEM CBOETO MpaBa Ha OMIHOKY
Y TaKOTO K€ IIpaBa JIpyroro 4eaoBeKa;

7) 9KOJIOTHYECKOE BOCITUTAHHUE:

OpHEHTAIMEH Ha MPUMEHEHHE MaTeMaTHICCKUX 3HAHHUM JIJIs1 PEIICHHS 3a/1a4 B 00J1aCTH COXPAHHOCTH
OKpY’Karolen cpeipl, IUNIAHUPOBAHMSI TIOCTYITKOB U OI[EHKH WX BO3MOXKHBIX MOCJEICTBUN ISl OKpYKaroIen
Cpelbl, OCO3HaHHEM TII00aTbLHOTO XapaKTepa KOJIOTHUYECKUX MPOOJIEM U MyTEeH X PEIICHUS;

8) amanTaius K U3MEHSFOIUMCSI YCIIOBHSIM COLMAIIBHOM U TIPUPOTHOM CPEIbI:

TOTOBHOCTBIO K JICHCTBUSM B YCIIOBHUSAX HEONPEACIEHHOCTH, TOBBIIICHHIO YPOBHS CBOCH
KOMITETEHTHOCTH 4epe3 MPAKTHUYECKYIO JEeSATEIbHOCTh, B TOM YHCIIE YMEHHE YYUThCA Yy IPYTHX IOJEH,



pHOOpeTaTh B COBMECTHOM IEATEIHHOCTH HOBBIE 3HAHUS, HABBIKH U KOMIIETCHIIHH U3 OIBITA JPYTUX;

HEOOXOUMOCTBIO B (DOPMUPOBAHMH HOBBIX 3HAHWMU, B TOM YHCIE (OPMYIUPOBATH WJCH, TIOHSITHS,
TUMOTE3bI 00 00BEKTaX U SABJICHUSIX, B TOM YHCIIE paHee HE N3BECTHBIX, 0CO3HABATH JE(PUIIUTHI COOCTBEHHBIX
3HAHUM U KOMIIETEHTHOCTEH, IIJIAHUPOBATH CBOE Pa3BUTHUE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYallMIO, BOCHPHUHUMATH CTPECCOBYIO CHTYalMIO Kak
BBI30B, TPEOYIOIIUI KOHTPMEP, KOPPEKTHUPOBATh MPUHUMAEMbIC PEIICHHS U JCHCTBUS, (HOPMYIHPOBaTh U
OLIEHUBATh PUCKH U TOCJIEACTBUSA, POPMHUPOBATH OIIBIT.

3.2. B pe3ynprare OCBOCHHS MpOrpaMMbl [0 MaT€MaTHKe Ha YPOBHE OCHOBHOIO OOIIETO
o0pa3zoBaHus y 00ydJaromerocst Oyayr copMHpPOBAaHBI METANIPEMETHBIE PE3yJIbTaThl, XapaKTePH3YIOIIHeCs
OBJIQJICHUEM YHUBEPCAIbHBIMH TI03HABATEIBHBIMU JICHCTBUSMH, YHUBEPCAJIHHBIMH KOMMYHHKATHBHBIMU
JNCUCTBUSIMHU M YHHUBEPCATBHBIMU PETYISTUBHBIMH JCHCTBUSMHU.

3.2.1. YHuBepcallbHBIE TI03HABATEJbHBIE JIEUCTBHSA oOecneunBaloT (opmMupoBaHue 0a30BBIX
KOTHUTHBHBIX MPOIECCOB 00yUaIOMMXCs (OCBOCHHE METOJIOB IMO3HAHMS OKPYKAIOIIET0 MUPA, IPUMEHEHUE
JIOTHYECKUX, UCCIICIOBATEIBCKHIX OIEpaIiii, yMeHUH paboTath ¢ HHpOpMAIHei).

3.2.2. Y oOyuaromerocss 0yayT chOpMHUPOBAHBI CleAyrolue 0a30BbIC JOTUYECKUE IEHCTBUS Kak
94acTh YHUBEPCAIBHBIX TIO3HABATEIILHBIX YUCOHBIX JICHCTBUI:

BBISBJISITH M XapaKTePU30BaTh CYMIECTBEHHBIC MPU3HAKH MAaTEMaTHYeCKHX OOBEKTOB, TOHSTHUH,
OTHOIICHUN MEXJy MOHATHUSAMH, (HOPMYIHPOBATH ONPEICICHUS TOHSATHIA, YCTAHABIUBATh CYIIECCTBCHHBIN
MPU3HAK KJIacCH(PHUKALINU, OCHOBAHUS [T 0000IIEHNS M CPAaBHEHUS, KPUTEPUH MPOBOAMMOTO aHAIIN3A;

BOCIIPUHUMATh,  (QOPMYIUpOBaTh M  MPEOOpPA30BBIBATH  CYXKICHUS:  YTBEPOUTCIbHBIE U
OTpHIIATENIbHBIC, €IMHIYHBIC, YACTHBIC U O0IIE, YCIOBHBIE;

BBISIBIISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M TPOTUBOpEYMs B (hakTax, NaHHBIX,
HAOJIOACHUAX U YTBEPKACHUSAX, IPEJIaraTh KPUTEPUH JIJIS BHISIBJICHUSI 3aKOHOMEPHOCTEH M MPOTUBOPEUHH;

NPOBOJUTH BBIBOJIBI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, JICAYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKIIOYCHUH, YMO3AKIIOYCHUH 110 aHAJIOTHH;

pa3duparth J0Ka3aTeIbCTBA MATEMATUYCCKUX YTBEPXKICHHM (TIPSAMbBIE U OT MPOTUBHOTO), TPOBOIUTH
CaMOCTOSITENTHO HECJIOKHBIE JIOKA3aTeIbCTBA MAaTeMaTHYeCKHX (DaKTOB, BBICTpAMBATh AapTyMEHTAIHIO,
MPUBOMUTH TIPUMEPBI U KOHTPIIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYXKICHUS;

BBIOMpaTh cnoco0 pemeHust y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHHS,
BBIOMPATh HAHOOJIEE TTOIXOISIINIA ¢ YIETOM CAMOCTOSITEIBHO BBIJICICHHBIX KPUTEPHUEB).

3.2.3. YV obOyuaromierocst 0yayT cOpMUPOBAHBI CIEAYIONINE 0a30BbIC UCCIICIOBATEILCKHAE ICHCTBHS
KaK 4acTh YHUBEPCAIbHBIX MTO3HABATEIIbHBIX YUeOHBIX IEHCTBUM:

UCTIOJTF30BaTh BOMPOCH! KaK HMCCIIEAOBATELCKUN HHCTPYMEHT MO3HAHUSA, (POPMYIHPOBATH BOMIPOCHI,
¢bukcupyomye TPOTUBOpEYHE, MpOoOIeMy, CaMOCTOSTENFHO YCTaHABIMBATh HMCKOMOE W JIaHHOE,
(bopMHpOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

IPOBOJIUTH I10 CAMOCTOSITEIBHO COCTaBIEHHOMY IUIaHY HECJOXHBIM SKCIIEPUMEHT, HeOOJbIIOoe
WCCIIC/IOBAaHUE IO YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MeX1y COOOM;

CaMOCTOSITENIbHO  ()OPMYJIMPOBAaTh OOOOMIEHHST W BBIBOJABI 10 pe3yiIbTaTaM MpPOBEAEHHOTO
HAONIO/IeHUsI, MCCIEOBAaHUS, OIICHUBATh JOCTOBEPHOCTh IMOJIYYEHHBIX pPE3yJIbTaTOB, BBIBOJAOB H
00001IEHN;

MIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE MpOIEcca, a Tak)Ke BBIIBHTaTh MPEINONIOKEHUS O €ro
Pa3BHTHU B HOBBIX YCIIOBHSIX.

3.2.4.Y olyyaromerocst Oynyr chopMuUpoBaHbl yMeHHMs paOoTaTh ¢ HMH(poOpManueld Kak yacTb
YHHUBEPCAIBHBIX ITO3HABATEIIHHBIX yUEOHBIX JICHCTBHIA:

BBISIBJISITh HEJAOCTATOYHOCTh M M30BITOYHOCTh WHGOPMAIIUHU, JaHHBIX, HEOOXOAUMBIX AJIsl PEIICHUS
3aJauu;

BHIOUpaTh, AHAIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HH(POPMAIUIO PA3TUYHBIX
BUJIOB U ()OPM TIPEICTABIICHHUS,

BbIOUpaTh (OpMy TpeAcTaBieHUs MHQOpPMAIMM U WUTIOCTPUPOBATH pEIIaeMble 3aJaud CXEeMaMH,
auarpaMMmaMu, HHOUM rpadukoi 1 MX KOMOMHALMSIMU;

OIICHUBATh HAA&KHOCTH HMHPOPMAIMM IO KPUTEPUSM, NPEIOKECHHBIM  yYUTENeM WU
cOpMyYITHPOBaHHBIM CAMOCTOSTEIHHO.

3.2.5. VHuBepcanpbHble  KOMMYHHUKATHBHBIE  JEHCTBUS ~ oOecreuuBarOT  CHOPMUPOBAHHOCTH
COITMAITEHBIX HABBIKOB O0OYUYAIOIINXCSI.

3.2.6. Y oOyuatomerocss OynyT chopMuUpOBaHBl YMEHHs OOIIEHUS KaK 4YacTh YHHUBEPCAJIbHBIX



KOMMYHHKATUBHBIX YY€OHBIX JIEHCTBHIA:

BOCIPUHUMATh U (OpPMyNIHpOBaTh CYXJACHHS B COOTBETCTBUU C YCIOBHUSIMU U LEISIMHU OOLICHHUS,
SCHO, TOYHO, TPaMOTHO BBIPaXaThb CBOIO TOYKY 3PEHHS B YCTHBIX M NHCbMEHHBIX TEKCTaX, J/aBaTh
MOSICHEHHUSI 110 XO/1y PEISHUs 3a/1a4H U MOJIyY€HHBIM pe3yJIbTaTaMm;

B X0/ OOCYXICHHSI 3aJIlaBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMBI, TPOOJIEMBI, PeIacMoi
3aJlauM, BHICKA3bIBATh UJICH, HAIIEJICHHBIC HA MTOMCK PEILIECHUSs, COMIOCTABIIATH CBOU CY)KJIEHUS C CYKICHUSIMU
IPYruX Yy4YacTHUKOB JWAJIOTa, OOHApYKMBAaTh pa3UUMe M CXOACTBO MO3UIMHA, B KOPPEKTHOU ¢opme
(bopMynpoBaTh pa3HOTIACHsl, CBOM BO3PAXKEHUS;

OpPEACTABIATh  pe3yAbTaThl  PEUICHHs  3aJauyd, OKCIHEPUMEHTa, HCCIEeNOBaHMSA, IPOEKTa,
CaMOCTOSITENILHO BbIOMpaTh (opmar BBICTYIUIEHHS C Y4ETOM 3a7ad MpPEe3eHTAuud U OocoOeHHOoCTel
ayJAUTOPHUH.

3.2.7. Y obyuarorierocst 6yayt chopMHUpOBaHbl YMEHHS COTPYIHUYESCTBA KAaK YacTh YHUBEPCATbHBIX
KOMMYHHUKATHBHBIX y4eOHBIX JCHCTBHIA:

MOHMMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHAMBUAYAJIbHOUW pabOTHI MPHU pElICHUU
y4eOHBIX MAaTEeMaTHYECKUX 3a]1a4;

NPUHUMATH 1I€JIb COBMECTHOM JEeSATENIbHOCTH, IUIAHUPOBATh OPraHU3AlMI0 COBMECTHOW paboThI,
pacmpenensaTb BUIbl padoT, JOrOBapuBaThCs, 00CYKIaTh MPOIECC U pe3yiabTaT paboThl, 0000IIaTh MHEHHS
HECKOJIbKUX YEJIOBEK;

y4acTBOBAaTh B IPYNIOBBIX (hopMax padoTel (00CYkIeHHS, OOMEH MHEHUSMH, MO3TOBBIC ITYPMBI H
JpyTHe), BBIIOJHATH CBOIO YaCTh pa0OTHI M KOOPAMHUPOBATH CBOU JCHCTBHS C APYTUMH UJIEHAMH KOMAaH]IbI,
OLIEHUBATh Ka4eCTBO CBOETO BKJIAJIa B OOLIUI MPOAYKT IO KPUTEPHUSIM, CHOPMYITHMPOBAHHBIM y4aCTHUKAMHU
B3aMMO/ICICTBUSI.

3.2.8. YHUBepCcaNbHBIE pETYJISATHBHBIC JCHCTBUS 00ecneunBaloT (HOPMUPOBAHHE CMBICIOBBIX
YCTaHOBOK M >KU3HEHHBIX HABBIKOB JINYHOCTH.

3.29.V oOyuatomerocss Oynyr copMHpOBaHBI ~yYMEHHUS CaMOOPTaHU3AalUHA KaK  4acTh
YHHUBEPCAIbHBIX PETYISITUBHBIX Y4€OHBIX ACHCTBHI:

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH, aITOPUTM PELICHUS 3aJa4d (WM €ro 4acTh), BEHIOMPATh CIOCOO
pelieHrss ¢ y4ETOM MMEIOIIUXCS PECYypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHPOBAaTh U
KOPPEKTHPOBATh BapUAHTHI PEIICHUI ¢ y4ETOM HOBOW MH(pOPMALINH.

3.2.10. ¥V oOyuatomerocs 0yayT chopMUPOBaHbI YMEHHUSI CAMOKOHTPOJISI KaK 4acTh YHUBEPCAIbHbBIX
PETYJIATUBHBIX YU€OHBIX AEHCTBUMN:

BIaJeTh CHoco0aMu  CaMOINpPOBEPKH, CAMOKOHTpOJI TIpolecca W  pe3ylbTaTa pelIeHHs
MaTeMaTHYECKOH 3a1a4mu;

NpPEeBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MPHU PELICHUM 33J]aud, BHOCUTh KOPPEKTHBHI B
JeSITeTbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAlIGHHBIX OMNOOK, BBISIBIICHHBIX TPYTHOCTEH;

OLIEHUBATh COOTBETCTBUE pE3yJIbTaTa JESATEIbHOCTH MOCTABICHHOM LN U YCIOBHSM, OOBICHATH
MPUYUHBI JOCTM)KEHUS WM HEIOCTHIKCHHUS IIeTH, HaXOIUTh OIMMOKY, NaBaTh OIEHKY MPHOOPETEHHOMY
OTIBITY.

3.3. [IpenmeTHbie pe3ynbTaThl OCBOCHUSI MPOTPAaMMBI MO MaTeMaTHKE IPEICTaBICHBI MO TOoIaM
o0y4eHHs B paMKax OTJENIbHBIX Yy4eOHBIX KypcoB: B 5—6 Kiaccax — Kypca «MaremaTuka», B 7-9 kiaccax —
KypcoB «Anredpay, «['eomeTpusi», «BepoITHOCTh U CTATUCTUKAY.

4. Pabouas mporpamMma ydyeOHOro kypca «Marematuka» B 5—6 Kiaccax (Jlajiee COOTBETCTBEHHO —
nporpaMma yuyebHoro Kypca «Marematukay, yaeOHbIH Kypc).

4.1. TlosicHuTENbHAS 3aMKCKAa.

4.1.1. IlpuopuTeTHBIMH LIETSIMHU O0yUYEHHs] MaTeMaTUKe B 5—06 Kiaccax sBJISIOTCS:

OpojoJDKeHHe  (OPMHUPOBAHUS OCHOBHBIX ~MAaTEeMaTHUECKHUX MOHATUH  (YMCIO, BeJIMYUHA,
reoMeTpuueckas Qurypa), 0OECIIEUYMBAIOIINX IMPEEMCTBEHHOCTh W TEPCIEKTHBHOCTh MAaTEeMaTHYECKOTO
00pa3oBaHUs 00yJaIOLIHXCS;

Pa3BUTHE WHTEIUICKTYAIbHBIX W TBOPYECKHX CIIOCOOHOCTEW OOyYaronIuxcs, IO3HABATEIHHOU
aKTUBHOCTH, UCCIIEIOBATEIbCKIUX YMEHHM, HHTEpeca K U3yUYEeHUIO MaTeMAaTUKH;

MOJIBE/ICHNE 00YJArOIIUXCS Ha TOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHHIO B3aUMOCBSI3H MAaTEMAaTHKH
U OKpYXaroIlero Mupa;

dopmupoBaHne  (YHKIMOHAIBPHOW MaTEeMaTHYECKOW T'PaMOTHOCTH: YMEHHUS  paclio3HaBaTh
MaTeMaTHYeCKue OOBEKThl B PEaJbHBIX JKU3HEHHBIX CHTyallUsX, MPUMEHSATb OCBOEHHBIC YMEHHS JUIs
peleHus MPaKTHKO-OPHEHTUPOBAHHBIX 33/1a4, WHTEPIPETHPOBATh TOJTYYEHHBIC PE3yNbTaThl U OIICHUBAThH
UX Ha COOTBETCTBHE MPAKTUUECKON CUTYaIUH.



4.1.2. OcHOBHBIC JMHUM COJEp)KaHUS Kypca MaTeMaTHKH B 5—6 kiaccax — apudmernyeckas H
reoMeTpHUecKasi, KOTOPbIE Pa3BUBAIOTCA MapajUIebHO, KaKAas B COOTBETCTBUU C COOCTBEHHOM JIOIMKOMH,
OJIHAKO, HE HE3aBUCUMO OJHA OT JAPYro, a B TECHOM KOHTAKTE M B3aUMOJAEHUCTBUU. Takxke B Kypce
MaTeMaTHKHU IPOUCXOAUT 3HAKOMCTBO C JIEMEHTAMU alreOpbl U ONUCATEIbHON CTaTUCTUKH.

4.1.3. Uzyuenue apu(MeTH4eCKOro Marepraia HAUMHACTCA CO CUCTEMAaTU3allul U Pa3BUTHs 3HAHUHA
O HaTypaJbHbIX 4YMCIAaX, IOJYYEHHBIX Ha YpPOBHE HauyaJbHOro oOmero oOpasoBaHusa. llpu 3ToM
COBEPILICHCTBOBAHME BBIYUCIUTEIPHOW TEXHUKH U (OpMHUpOBaHME HOBBIX TEOPETUYECKUX 3HAHHUH
COYETAeTCsl C Pa3sBUTHEM BBIYMCIMTEIbHON KYJIBTYphl, B YACTHOCTH C OOy4YE€HUEM HPOCTEHIIMM Ipuémam
MIPUKUAKY M OLEHKU PE3yJIbTaTOB BblUMCIEHUH. V3ydeHre HaTypalbHBIX YUCEN IPOJODKaeTcsa B 6 Kiacce
3HAaKOMCTBOM C HadaJbHBIMH [TOHSITUSAMHU TEOPUH JICIIUMOCTH.

4.1.4. Hauano u3y4eHus OOBIKHOBEHHBIX U JIECATUYHBIX APOOEiH OTHECEHO K 5 Kiaccy. DTO MepBbId
3Tal B OCBOGHUU ApoOei, Korja MpoUCXOIUT 3HAKOMCTBO C OCHOBHBIMU HJESIMU, MOHATUSAMH TeMbl. [Ipu
3TOM pacCMOTpPEHHE OOBIKHOBEHHBIX ApPOOEii B MOJTHOM 00BEME MPEIIIECTBYET HM3YYEHHUIO IECATHYHBIX
napo0el, 4YTO 1Lenecoo0pa3HO C TOYKM 3PEHUS JIOTMKU M3JI0KEHHUS YHUCIOBOM JIMHUM, KOTJAa IpaBHia
JIEUCTBUN C NECATUYHBIMH JIPOOSMHU MOXXHO OOOCHOBATH YK€ HM3BECTHBIMH aJTOPUTMAMHU BBIIOJIHEHHS
JeUCTBUI ¢ OOBIKHOBEHHBIMH IPOOSMHU. 3HAKOMCTBO C JECATHUYHBIMHU JIPOOSIMU PACIIMPHT BO3MOXKHOCTH
IUIE TIOHUMaHHuA OOYyYaroIMMUCS TPHUKIAJHOTO TPUMEHEHUS HOBOW 3allUCH TPH H3YYEHUH JPYTUX
IIPEIMETOB M NP MPAKTUUECKOM HCHOoIb30BaHUU. K 6 Kilaccy oTHECEH BTOpOM 3Tam B M3ydeHUU ApoOeil,
I7le IPOUCXOJUT COBEPIIEHCTBOBAHHE HAaBBIKOB CPAaBHEHHS U IpeoOpazoBaHus ApoOel, OCBOEHUE HOBBIX
BBIUUCIIUTENIBHBIX AJITOPUTMOB, OTTAUMBAHUE TEXHUKU BBIYMCIECHUI, B TOM YMCJIE 3HAUEHUH BbIpaXXEHUH,
CoJiepKalluX U OOBIKHOBEHHBIE, U JIECATUYHbIE IPOOH, YCTAHOBJICHUE CBSI3€H MEXIy HUMH, pAaCCMOTPEHUE
npuéMOB peleHHs 3a]1a4 Ha Jpoou. B Hayane 6 kinacca MpouCXOAUT 3HAKOMCTBO € TIOHATHEM IIPOLIEHTA.

4.1.5. OCOOEHHOCTHIO U3YYEHHUSI MOJOKHUTEIbHBIX U OTPULATEIbHBIX YUCEN SIBJISETCA TO, YTO OHU
TaKKe MOTYT paccMaTpHUBaThCS B HECKOJbKO 3TanmoB. B 6 kiacce B Hayale M3yYeHUS TEMbl
«[lonoxurenpHple U OTpULIATEIbHBIE YUCIa» BblaenseTcs noarema «llenple uucna», B pamkax KOTOpOH
3HaKOMCTBO C OTPHMIATEIbHBIMU YUCIAMH U IEHCTBUSMHU C MOJIOKUTEIBHBIMU U OTPULIATEIbHBIMU YU CIAMU
IIPOMCXOJUT HA OCHOBE COJEPKATEJILHOIO MOAX0/a. DTO MO3BOJSET HAa JOCTYITHOM YpPOBHE ITO3HAKOMUTh
00yJaroIuxcs NPakTUYeCKU CO BCEMU OCHOBHBIMU MOHSATHSIMU TE€MbI, B TOM YHCJIE U C MPaBUJIaMHU 3HAKOB
IIPY BBINIOJIHEHUU apu(pMeTudYecKuX AeicTBuil. M3yueHne panroHanbHbIX YUCEN OYAET MPOJOJIKEHO B Kypce
anreOpsl 7 Kiacca.

4.1.6. [Ipu 00y4eHNU pEIIEHUIO TEeKCTOBBIX 3aJad B 5—6 Kiraccax HCIOJB3YIOTCS apu(pMeTHYecKHe
npuémsl pemeHns. [Ipu oTpaboTke BHIYMCIUTENBHBIX HABBIKOB B 5—6 KJlaccax paccMaTpUBAarOTCS TEKCTOBbIE
3alaud  CIEAYIOIIMX BUJOB: 3aJaud Ha JIBWJKEHUWE, Ha 4YacTW, Ha I[OKYNKH, HaA pabdoTry u
MIPOU3BOIUTENILHOCTh, HAa IPOLIEHTHI, HAa OTHOLIEHUS U nponopuu. O0ydaronmecs 3HaKOMATCS ¢ TpUEMamMu
pelieHus 3aaad nepebopomM BO3MOXKHBIX BapUaHTOB, yyaTcsi paboTaTh ¢ MH(OpMaILHel, IpeCTaBIEeHHOH B
¢dbopme TabIuI] UM JUarpaMm.

4.1.7.B nporpamme ydeOHOro Kypca «Maremaruka» MPEayCMOTPEHO  (POPMUPOBAHUE
MPONE/IeBTUUECKUX alIredpandecKux MnpeacTaBieHuil. bykBa kak CMMBOJI HEKOTOPOTO YKCiIa B 3aBUCUMOCTH
OT MaTeMaTHYeCKOro KOHTEKCTa BBOJUTCS MOCTENEHHO. ByKkBeHHas CHMBOJIMKA MIMPOKO HCIOJb3YeTCs
IIPEeX/ie BCEro Ul 3aluCU OOIMX YTBEP)KICHUN U MpeanoxeHul, GopMmysl, B YaCTHOCTH JUIsl BHIYHCIICHUS
reOMETPUUYECKUX BEJINYMH, B KAUECTBE «3aMECTUTES» YHCTIa.

4.1.8. B mnporpamme yueObHOro kypca «MaremaTuka» IpeJiCTaBlIe€Ha HarJsiHas TeOMETpHs,
HaIpaBlIeHHAas Ha pa3BUTHE OOPA3HOIO MBIIIJIEHHS, TPOCTPAHCTBEHHOTO BOOOpaXeHUs, N300pa3UTEIbHbBIX
yMeHUI. DTO BaXKHBIHM 3Tall B U3yUYE€HUH T€OMETPUH, KOTOPBI OCYIIECTBISIETCS Ha HATJIATHO-TIPAKTUYECKOM
YpOBHE, ONHpAEeTCsl Ha HarIsAHO-00pa3HOe MbllieHHe oOyvatromumxca. bonbiias poiab OTBOIUTCS
MPAKTUYECKON JEATENIbHOCTH, OMBITY, J3KCIEPUMEHTY, MojenupoBaHHuio. OOydaromuecss 3HaAKOMSTCS C
reOMeTpUYECKUMU (UTypaMH Ha IUIOCKOCTH M B IPOCTPAHCTBE, C MX MPOCTEUIIUMHU KOH(MUTypalusMHu,
y4yarcs u300paxarh UX Ha HETMHOBAHHOW M KJIETUaTOM Oymare, pacCMaTpUBAIOT UX MPOCTEHIINEe CBOWCTBA.
B npouecce n3ydyenus HariasAHON reOMETpUN 3HAHMSI, TOTYYEHHbIE 00yYalOIIUMHUCA Ha YPOBHE HAYaJIbHOTO
o01ero o0pazoBaHusl, CUCTEMAaTU3UPYIOTCS U PACIIUPSIFOTCA.

4.1.9. CornmacHo ydeOHOMY IUIaHy B 5—6 KiaccaXx H3y4aeTcsl HMHTETPUPOBAHHBIA TIPEIMET
«MareMaTHKa», KOTOPBIM BKIIOYAET apU(pMETHYECKH MaTepuajl M HarsIHyI0 T€OMETpPHIO, a TaKkke
MPOIEAEBTUUECKHE CBEICHUS U3 aJIreOphl, 2IEMEHTHI JIOTUKY U Hayaia OMUCcaTeIbHOM CTaTUCTUKH.

4.1.10. OO1iee 4nciIo 4acoB, PEKOMEHIOBAaHHBIX JJIs U3y4YeHUs1 MaTeMaTHKH, — 340 JacoB: B 5 kilacce
— 170 gacoB (5 gyacoB B Heeno), B 6 kiacce — 170 gacoB (5 4acoB B HEZENIO).

4.2. Conepxanue oOyueHus B 5 Kiacce.



4.2.1. HatypanbHble Yuciia U HyJb.

Harypansnoe uucno. Psg watypansHbix umcen. Ywumcmo 0. M3o0pakeHwe HaATypajdbHBIX YHCET
TOYKAaMHU Ha KOOPJAMHATHOMU (UMCIIOBOI) MPSAMOM.

[To3unnonHas cucrema cuucieHus. PuMckas Hymepanus Kak IMpUMEp HEMO3ULUOHHOH CHUCTEMBI
cuncieHus. [lecsTuuHas cucteMa CUMCIEHUs.

CpaBHEHUE HATypaJIbHBIX 4YMCEJ, CPAaBHEHHWE HATypalbHbIX 4uces ¢ HynéM. CrnocoObl CpaBHEHUS.
OxpyrieHne HaTypaJIbHbIX YUCEIL.

CrnoxeHue HaTypaJbHBIX 4YMCEJI, CBOMCTBO HYNIsS IpU CIOXKEHUU. BblumTaHue kak AelCTBHE,
00paTHOE CIIOKEHHIO. YMHOXEHHE HATypalbHBIX YHCEJ, CBOMCTBAa HYJIS W EIUHHIBI MPH YMHOXXECHUH.
Jlenenne kak nedcTBHe, oOpaTHOE YMHOXEHHI0. KOMITOHEHTHI JEMCTBUH, CBSA3b MEXIy HUMH. [IpoBepka
pesynbrata apudmerndeckoro aeucTBusA. llepeMecTUTENbHOE M COYETAaTeIhbHOE CBOMCTBA (3aKOHBI)
CJIO’KEHHS U YMHOKEHHUS, paclpeesInTeNIbHOE CBOMCTBO (3aKOH) YMHOKEHHUSL.

Hcnonb3oBanue OykB st  00O3HAYEHHWs HEW3BECTHOIO KOMIIOHEHTa U 3alllCH  CBOICTB
apu(pMETUYECKUX JEHCTBUMN.

Jenurenu u KpaTHble yucia, pa3iokeHue Ha MHOXKUTENH. [IpocTeie u coctaBHble uncina. [IpuzHaku
JenumocTu Ha 2, 5, 10, 3, 9. JleneHue ¢ 0OCTaTKOM.

CreneHb ¢ HaTypaJbHBIM [T0KA3aTeIeM. 3allkCh YUCIIA B BUJE CYMMBI pa3psiAHbIX CIaracMblX.

YucnoBoe BbIpakeHHE. BblunciieHHe 3HAUYEHUI YHCIOBBIX BBIPQKEHUH, MOPSIOK BBINOJIHEHUS
neiictBuil. Mcnonp30BaHue Npu BBIYMCIECHUSAX MEPEMECTUTEIBLHOTO U COYETATEIBHOIO CBOMCTB (3aKOHOB)
CJIO’KEHHS U YMHOKEHHUS, PacIpeeINTeIbHOTO CBOMCTBA YMHOKEHHUS.

4.2.2. 1po0wu.

IIpencraBaenne o npobu Kak croco0e 3amucd vacTd BeldMYUHbL. OOBIKHOBEHHBIE JApPOOH.
[IpaBunbHBIE W HempaBWiIbHBIE ApoOH. CMemaHHas ApoOb, MPEACTaBICHHE CMEIIAaHHOW ApPOOH B BHIE
HENpaBUWIBHOM poOM U BBIJENIEHUE 1IEJIOW YacTH Yuclia U3 HelpaBWIbHOU Jpoou. M3o00paxenue apobdeit
TOYKAMH Ha YUCIIOBOW TpsiMoii. OcHOBHOE cBOMCTBO Apodu. Cokpamienue apobeid. [IpuBenenne npodu k
HOBOMY 3HameHareno. CpaBHEHUE IpoOeH.

CnoxxeHue M BbplUUTaHHE JApoOed. YMHOXXEHUE U JeJeHHe ApoOel, B3auMHO-OOpaTHbIE ApoOu.
Haxo’xJieHure 4acTH 1e0ro U LEeJIOoro 10 €ro 4acTH.

Hecstnunast 3amuchk apobeit. [lpeacrtaBieHue AecITUYHOW JpoOM B BUJE OOBIKHOBEHHOM.
N300pakeHue necaTHYHbIX ApoOeil ToukaMu Ha YUCI0BOM mpsiMoii. CpaBHEHHE AECATUYHBIX APOOEH.

Apudmernueckue JeHUCTBUS C JECATUUHBIME 1po0siMu. OKpyTiieHHE AeCATUYHBIX TIpo0eit.

4.2.3. PernieHne TEKCTOBBIX 3a/1ay.

Pemenne TexkcToBBIX 3a7ay apupMmeTHUEeCKHMM crocoboM. Pemenue normueckux 3agad. Pemenue
3aJja4u 1epebopoM BceX BO3ZMOKHBIX BapUaHTOB. Vcronp30BaHMe IPU PEIICHUH 3a/1a4 TaOJIUI] U CXEM.

Pemenne 3amad, coaepkalux 3aBUCHMOCTH, CBSI3bIBAIOIIME BEJIIMYMHBL: CKOpPOCTb, BpeMS,
paccTosiHUe, 1IeHa, KOJUYeCTBO, CTOMMOCTh. EAMHHUIIBI M3MepeHMs: Macchl, 00bEéMa, LEHbI, PACCTOSHUS,
BpEMEHH, CKOPOCTH. CBA3b MEXKIY €AMHHUIIAMH U3MEPEHUS KaX/10H BEIUYUHBI.

Pemenue oCHOBHBIX 3a/1a4 Ha IpOOH.

[IpencraBienue JaHHBIX B BUJIE€ TAOIUL, CTOIOYATHIX JUArpamMM.

4.2.4. HarnsaHasi reOMeTpusl.

Harnsanueie npeacraBneHus o Gurypax Ha INIOCKOCTH: TOYKA, IpsiMasi, OTPE30K, JIyd, yroJl, JoMaHas,
MHOT'OYT'OJIbHUK, OKPY’KHOCTb, KpyT. YT0iI. IIpsMoi1, OCTpBIN, TyIIOW U pa3BEPHYTHINA YIJIBL.

JlnuHa oTpe3ka, METpUYECKHE €IWHHULbI JJIMHBL J[JIMHa JOMaHOM, mepuMeTp MHOTOYTOJIbHHKA.
N3mepenune 1 NoCTpOEHKE YIJI0B ¢ OMOUIBIO TPAHCIIOPTHUPA.

Harnsgnele npeacraBineHus o ¢urypax Ha IJIOCKOCTH: MHOTOYTOJIBHUK, MPSIMOYTOJBHUK, KBaaparT,
TPEYTOJIbHUK, O PAaBEHCTBE (PUTYD.

N3ob6paxenue ¢uryp, B ToM 4ucie Ha kieryaToid Oymare. [loctpoenune koHurypauuii u3 yacteit
NpSIMO, OKPYKHOCTH Ha HEJIMHOBAHHOM M KieTyaToil Oymare. Mcmonb3oBaHHE CBOMCTB CTOPOH MU YIJIOB
MPsIMOYTOJIbHHKA, KBaJpaTa.

[Tnomanp NpsAMOYroJbHUKAa U MHOTOYTOJIBHUKOB, COCTABJIEHHBIX U3 NMPSMOYTIOJIbHUKOB, B TOM YHCIIE
¢buryp, n300paxEHHBIX HA KJIeT4aToi Oymare. ENMWHUIBI H3MepeHUs TUIOIIAIH.

Harnsanele npencTaBieHus: 0 MPOCTPAHCTBEHHBIX (UTypax: MPsSMOYToJIbHBIN Mapaienenumnes, Kyo,
MHOTOrpaHHuKHU. M300pakeHne MpocTeHIMX MHOTOTpaHHUKOB. Pa3BEépTku Kyba M mMapaluienenuresa.
Co3nanue Mozeneil MHOTOrpaHHUKOB (M3 OyMaru, MpoBOJIOKH, TUIACTUIIMHA U IPYTUX MAaTEPUATIOB).

O0bEM PSMOYTOJIBHOTO Napajuienenunena, kyoa. Enunuiel nsmepenus oobéma.

4.3. Coneprxanue oOyueHus B 6 Kiacce.



4.3.1. HatypasnbHble yuca.

Apudmerndeckne AEHCTBHS ¢ MHOIO3HAYHBIMM HATYPaJbHBIMH 4HUCIaMH. YHCIIOBBbIE BBIpaKEHUS,
MOPSIOK JEUCTBHUM, MCIONb30BaHUE CKOOOK. Vcronb3oBaHME NpPU BBIYUCICHHUAX IMEPEMECTHTEIBHOTO H
COYETATEIPHOIO CBOMCTB CIIOKEHUS M YMHOXEHHS, pPaCHpPEICIIUTENbHOIO CBOWCTBA YMHOXKCHHS.
OxpyrieHne HaTypaJIbHbIX YUCEIL.

Jenutenun u KpaTHblE 4Mcia, HAUOOJBIIMN OOLIMH JAenuTeNnb M HauMEHbllee o0liee KpaTHOeE.
JlenuMocCTb CyMMBI U IPOU3BEIEHUS. [leneHne ¢ 0cTaTKoM.

4.3.2. dpobu.

OObIKHOBEHHAs1 JpoOb, OCHOBHOE CBOWCTBO JApoOH, cokpameHue apoOeii. CpaBHeHHE H
ynopsiounBanue ApoOeil. Pemienue 3amad Ha HaxOXJIEHME YacTH OT LEJIOTO M ILEJIOro IO €ro 4acTu.
JlpoOHOe uncio Kak pe3yibTar AeneHus. [IpencraBienne necaTHIHON IpoOU B BUAEC OOBIKHOBEHHOU Ipoou
U BO3MOYKHOCTb IIPEJCTAaBICHUS OOBIKHOBEHHOH ApoOM B BHUAE JeCATUYHOW. JlecATUUHBIE IpoOH U
MeTpUYecKass cucremMa Mmep. Apudmernueckue ASUCTBUS M YUCIOBBIE BBIPAKEHUS C OOBIKHOBEHHBIMH H
JECATUYHBIMU JPOOSMHU.

OtHomrenue. Jlenenue B JaHHOM oTHOIIEHHH. MacmTal, nponopuus. [Ipumenenue nponopuuii npu
pEILIeHNN 3a]au.

ITonsTHe npoueHTa. BelunciaeHue nponeHTa OT BEIMYHUHBI U BEJITUYUHBI 110 €€ POLEHTY. Bripaxenue
IIPOLICHTOB JAECATUYHBIMU ApoOsiMu. Pemenue 3agau Ha NpoLEHTHl. BblpakeHHWe OTHOLICHUS BEIUYUH B
MIPOLIEHTAX.

4.3.3. IlonoxxuTenbHbIE U OTPULIATEIbHBIC YHCTA.

[TonoxxurenbHble U OTpULIATENbHBbIE uucia. llenple uucna. Mopgynap uyuciia, reoMeTpUyecKas
MHTepHpeTanus Moayis uyucia. MzoOpakeHue yucen Ha KOOPAUHATHOW MpsiMoil. UMCIOBBIE MPOMEXYTKH.
CpaBaenue yucen. ApugMeTnaeckrue AeHCTBHS C TIOJI0KHUTEIBHBIMHA U OTPULATEILHBIMU YUCIIAMH.

[TpsMoyronbHas cucTteMa KOOpAUHAT Ha MI0cKocTH. KoopanHaThl TOUKK Ha IJIOCKOCTH, abcuucca U
opauHara. [Toctpoenue Touek u GUryp Ha KOOPAUHATHOM INIOCKOCTH.

4.3.4. byKkBeHHbIE BHIPAKEHUSL.

[Ipumenenue OyKB JJid 3allUCH MaT€MaTUYECKUX BbIpaXEHUM U mnpemyioxkeHuid. CpoiicTBa
apupMeTHyecKuX JeicTBuil. BykBeHHbIE BBIpAaXKEHUS U YMCIIOBbIE IO/CTAaHOBKHU. ByKkBEeHHBIE paBEHCTBA,
HAXOXXJCHHE HEW3BECTHOI'O KOMITOHEHTa. POpMyIibl, GOPMYIBI EpUMETPA U TUIOMAAN TPSMOYTOJIbHUKA,
KBajJpara, 00bEMa napasiesnenumnena u Kyoa.

4.3.5. PenieHne TEKCTOBBIX 3a/1a4.

Pemenne TeKCTOBBIX 3ajau apupMeTHyecKUM criocoOoM. Pemenue norumueckux 3aaay. Pemienue
3aJ1a4 nepebopoM BCeX BO3SMOXKHBIX BApUAHTOB.

Pemenne 3amau, conepkamyx 3aBUCHUMOCTH, CBSI3BIBAIOLIMX BEJIWYMHBI: CKOPOCTb, BpeEM,
paccTrosiHue, IeHa, KOJWYECTBO, CTOMMOCTb, IPOU3BOJIUTENIBHOCTb, BpeMs, 00BEM paloThl. EaunuIIbI
U3MEpPEHUS: MAacChl, CTOUMOCTH, PacCTOSHUS, BPEMEHH, CKOPOCTH. CBA3b MEXIY €IUHULAMH H3MEPEHHUS
KaKI0U BEJIMYUHEI.

Pemenne 3anad, CBA3aHHBIX C OTHOIIEHUEM, IPONOPLUUOHAIBHOCTBIO BEJIWYUH, IPOLCHTAMU;
pelIeHrne OCHOBHBIX 3aJa4 Ha IpoOu U MPOLIEHTHI.

OrneHka M NpUKUIKA, OKpyriieHHe pesynbraTta. CocTaBieHHe OyKBEHHBIX BBIPAKEHHUH 10 YCIOBHUIO
3a/1a4n.

[IpencraBieHue JaHHBIX C MOMOIIBbIO Tabmun M auarpamMM. Cronlyarele AMarpamMMbl: YTEHHE U
nocrpoeHue. YteHne KpyroBbixX JUarpamm.

4.3.6. Harnsaaast reomeTpusi.

Harnsgaslie npencraBieHus o pUrypax Ha MIOCKOCTU: TOYKa, MpsMas, OTPE30K, Jyd, YroJ, JIoMaHas,
MHOT'OYTI'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3anmnoe pacrnonoxeHue IByX NpsIMbIX Ha MJIOCKOCTH, MapalljiesIbHbIE MPSMbIE, IEPIEHIUKYISIPHbIE
npsmble. M3MepeHue paccTOSHUMN: MEXIy ABYMs TOYKaMH, OT TOYKM 10 IPSIMOM, JUIMHA MapuipyTra Ha
KBaJpaTHOM CETKE.

W3mepeHne ¥ TOCTPOEHUE YIJIOB C TOMOINBIO TPAaHCHOPTUpPAa. BHIBI  TpeyroibHUKOB:
OCTPOYTOJIBHBIN, MPSAIMOYTOJIBHBIN, TYHOYTOJIBHBIH, paBHOOEPEHHBIH, PaBHOCTOPOHHHH.
YeTbIpEXYroabHUK, MPUMEPHl YETBIPEXYTOJIbHUKOB. IIpsIMOYrosbHMK, KBajpaT: HCIIOJIB30BAHUE CBOMCTB
CTOpOH, yIJIOB, auaroHanei. M3o0pakeHne reomeTpuueckux GUTYp Ha HEJIMHOBAHHOW Oymare c
MCIOJIb30BaHUEM LIUPKYJIS, TMHEHKH, YTOJIbHUKA, TpaHcropThpa. [locTpoenus Ha kieTyaToit Oymare.

[lepumerp MHoroyrosnbHuka. [loHsTHEe ™OmIAAM GUTYPBI, €IUHUIBI U3MEPEHHUS ILUIOIIAIHN.
[TpubnmxénHoe u3MepeHue IIomaan ¢GuUryp, B TOM YHWCIEe Ha KBaapaTHOM cetke. I[Ipubmmxénnoe



M3MEpEHHUe JUTMHBI OKPY>KHOCTH, TIOLIAId KpyTa.

CuMmmMmeTpus: IeHTpasibHas, OCeBas U 3€pKaJIbHasi CHMMETPUH.

[TocTpoeHne CUMMETPUYHBIX (PUTYD.

Harnsinaele mnpenctaBieHuss O IPOCTPAHCTBEHHBIX (Urypax: Napajenenunen, KyO, HOpusma,
nUpaMuia, KOHYC, IWIIMHAP, map u cdepa. M3o00pakeHne npoctpancTBeHHBIX Guryp. Ilpumepsr pa3zBépTok
MHOI'OIPaHHHMKOB, LWIMHApa K KoHyca. Co3gaHue Mojenell NpOCTPaHCTBEHHBIX ¢uryp (u3 Oymarwy,
MIPOBOJIOKH, TUIACTHIIMHA U IPYTUX MAaTEPUATIOB).

[TonsTue 06bEMa, eauHUIBI U3MepeHus 00bEMa. OOBEM NPAMOYTOJILHOTO Napaiesienunena, Kyoa.

4.4. TIpenmeTHbIe pe3yIbTaThl OCBOCHUS IPOTPAMMBbI YUeOHOTO Kypca «MaTemMaTukay.

4.4.1. IlpenmeTHbIe pe3yJbTaThl OCBOCHUS IMPOTPAMMBI y4eOHOTO Kypca K KOHILy OOydYeHus B 5
KJ1acce.

4.4.1.1. Yucna v BBIYHCIICHUS.

[lonumMaTh ¥ TpPaBUIBHO YMNOTPEOIATH TEPMHHBI, CBS3aHHBIE C HATYpaIbHBIMH YHCIAMH,
OOBIKHOBEHHBIMH U AE€CATUYHBIMU APOOSMHU.

CpaBHHMBaTh M YNOPSAAOYMBATH HATypaJbHBIE YHWCIA, CPaBHUBATH B MPOCTEHIINX CIIydasx
OOBIKHOBEHHBIC IPOOH, IECATHIHBIE APOOH.

COOTHOCUTH TOUYKY Ha KOOPAMHATHOW (YMCIIOBOW) IMPSIMOM C COOTBETCTBYIOIMM €W YUCIOM H
n300pakaTh HaTypajbHbIE YMCIIa TOYKAMU Ha KOOPJUHATHON (YMCIIOBOM) MPSIMOM.

BemonsaTe apupMeTrnuecKue JecTBUS C HATYypaJbHBIMU YHCIIaMH, ¢ OOBIKHOBEHHBIMH JPOOSMU B
IPOCTEHIINX CIyYasX.

BBINMONHATE IPOBEPKY, MPUKHUIKY PE3yIbTaTa BEIYMCICHHIA.

OKpyrisTh HaTypalibHbIE YHCIIA.

4.4.1.2. Pemenne TEKCTOBBIX 3a/1a4.

Pemate TekcTOBBIE 3a7auu apU(PMETUYECKUM CIIOCOOOM U € ITOMOIIBIO OPraHU30BaHHOT'O KOHEYHOTO
nepebopa BceX BO3MOXKHBIX BAPHAHTOB.

Pemate 3amaum, cojepxkaiiye 3aBUCHUMOCTH, CBSA3BIBAIOIIME BEJIMUYUHBL: CKOPOCTb, BpeMms,
paccrosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTb.

Mcnonb30BaTh KpaTKye 3alKMCH, CXEMbl, TaOIUIbl, 0003HAYEHUS IPU PEIICHUH 3a]1ay.

[Tonp30BaThbCs OCHOBHBIMU €IMHUIIAMHU W3MEPEHUS: IEHBI, MACChI, PACCTOSHUS, BPEMEHH, CKOPOCTH,
BbIpa)XaTh OJJHU €AMHUIIbI BEJIMYMHBI Yepe3 ApyTrHe.

W3BnekaTh, aHATM3UPOBATh, OIICHUBATH WH(OPMAIIHIO, TIPEACTABICHHYIO B Ta0JIHUIlE, HA CTOI0YATOM
JMarpaMMme, HHTepIpeTHPOBaTh NPECTAaBICHHbIE JaHHBIE, HCIIOIb30BaTh JaHHbIC TP PEILICHUU 3aj1ay.

4.4.1.3. HarnsgHas TeoMeTpusl.

[Tonp30BaThCsl TEOMETPUUYECKUMU MOHATUAMU: TOUKA, MPsIMasi, OTPE30K, Jyd, YroJl, MHOTOYTOJIbHUK,
OKPY>KHOCTB, KPYT.

[TpuBoauTe TpHUMEpPbl OOBEKTOB  OKPYXKAIOWIETO MHpa, HUMEmuX (GOopMy H3YyUEHHBIX
reOMEeTPUUYECKUX PUTYP.

Mcnonb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C yIJIaMU: BEpIIMHA, CTOPOHA; C MHOTOYI'OJbHHUKAMU:
yToJl, BEpILIMHA, CTOPOHA, IMaroHajib; C OKPYXHOCTBIO: paglycC, TUaMeTp, LIEHTP.

N300pakaTh HM3y4deHHblE TIeoMeTpuueckue (Urypbl Ha HEIMHOBAaHHOM M KieTdyaTroid Oymare c
MTOMOIIBIO ITUPKYIIS U TIMHEHKH.

HaxonuTh AMUHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHHEM C MOMOILIBIO JIMHEWKH, CTPOMTH
OTPE3KH 3a/IaHHOM JITTMHBI; CTPOUTHh OKPY)KHOCTb 33JJaHHOTO pagnyca.

Hcnonb30BaTh CBOWCTBA CTOPOH M YIJIOB TNPSAMOYTOJIbHUKA, KBajpaTa JUIsl HMX MOCTPOCHHMS,
BBIUUCIICHUS IO/ ¥ IEPUMETPA.

Bbluncnare mepuMerp M IUIOIIAAbL KBajJpaTa, NPSMOYTOJIbHUKA, (UTYp, COCTAaBICHHBIX W3
MPSIMOYTOJIBHUKOB, B TOM YHucIie GUTYp, N300paKEHHBIX Ha KJIeT4aTol Oymare.

[Tonp30BaTbcss OCHOBHBIMM METPHYECKUMHU €IUHHMIIAMH HM3MEPEHMs JJIUHBI, IJIONIAH; BBIpaXaTb
OJTHY €JTMHUIIBI BEJTMYUHBI Yepe3 JpyTHe.

Pacno3naBare mapajuienenumnen, KyO, HCIOJIB30BaTh TEPMUHOJOTHIO: BEpILIMHA, pedpo, TIpaHb,
M3MEPEHUsl, HaXOAUTh NU3MEPEHHs MMapajuieenumnea, Kyoa.

Boruucnare 06péM kyOa, mapaiienenunesa mo 3alaHHbIM W3MEPEHUsIM, MOJIb30BATHCS €AMHUIIAMU
u3MepeHus o0bEMa.

Pemate HecnoxHbBIE 331241 HA U3MEPEHHUE T€OMETPUUYECKUX BEIMYMH B IPAKTUUYECKUX CUTYAIHIX.

4.4.2. TlpenmMeTHBIE PE3yJbTAaThl OCBOCHHS MPOTPAMMBI YUeOHOTO Kypca K KOHILy OOy4eHHs B 6
KJ1acce.



4.4.2.1. Yucna v BBIYHCIICHUSI.

3HaTh U MMOHUMATh TEPMUHBI, CBA3aHHBIE C PA3IMYHBIMU BUIAMH YHCENl M CIOCOOaMM UX 3alluCH,
MEePEXOIUTH (€CITU 3TO BO3MOXKHO) OT OJHOUM (POPMBI 3aMMKUCH YHCIIA K APYTOM.

CpaBHUBaTh U YHNOPSAJOYMBATH LIEJbI€ YUCIA, OOBIKHOBEHHBIE M JECATUYHBIE POOH, CpPaBHHUBATH
4KCJIa OJHOTO U Pa3HbIX 3HAKOB.

BrImonHsaTh, coueTas yCTHBIE U MUCbMEHHBIE MPUEMBIL, apu(METHUECKHEe IEUCTBUS C HATYPaTIbHBIMU
U TEIbIMA YHCIIAMU, OOBIKHOBEHHBIMUA M JECATHYHBIMH JIPOOSIMH, TOJOKUTEIBHBIMU U OTPUIATEILHBIMU
YUCIIAMH.

BbiuucnsaTe 3HaUYEHHS] YUCIOBBIX BBIPAKEHHM, BBINOIHATh NPUKUIKY W OIEHKY pe3yJbTara
BBIUMCJICHHUM, BBINOJHATH MpeoOpa3oBaHUs YHCIOBBIX BBIPAXKEHHI Ha OCHOBE CBOMCTB apu]MeTHyYecKuX
JEACTBUU.

COOTHOCUTH TOUYKY Ha KOOPJIMHATHON MPSIMO ¢ COOTBETCTBYIOIIUM €/ YMCIIOM U U300paxkaTh yucia
TOYKaMH Ha KOOPJMHATHOM NPAMOM, HAXOIUTh MOJYJIb YHCIIA.

COOTHOCUTH TOUYKH B MPAMOYTOJIBHON CUCTEME KOOPJAMHAT C KOOPJAUHATAMHU 3TOM TOUKH.

OKpyrasTh LEbIe YhCia U JeCATUYHbIE JPOoOU, HAXOAUTh IPUOIMKEHUS YUCel.

4.4.2.2. YncnoBbie 1 OYKBECHHBIC BHIPOKCHHUSI.

[TonumaTh ¥ ynoTpeONsATh TEPMUHBI, CBA3aHHBIC C 3aIUCHIO CTETNIEHU YHUCIA, HAXOAUTh KBAJIpaT H
Ky0 4uCIa, BBIUMCIATH 3HAUCHUS YUCIOBBIX BBIPAKEHUM, COJIEPIKAIINX CTEIICHH.

[Tonp30BaTbcs MpU3HAKaMU JEJIMMOCTH, pacKjaJblBaTh HATypajlbHbIE YHCJIA Ha IPOCThIE
MHOXHUTENH.

[Tonb30BaThcs MacITaboOM, COCTABIIATh IPONOPLUU U OTHOLIEHHUS.

Hcnons3oBaTh OykBbl [J1s1 O0O3HAYEHHs] YWCEN TMPU 3alUCH MaTEMaTUYECKUX BBIPAKEHUH,
COCTaBJIATh OYKBEHHBIC BBIPAKCHHS U (POpPMYJIBI, HAXOIUTh 3HAYCHUS OYKBEHHBIX BBIPAKCHHIA,
OCYILIECTBIISIS HEOOXOJUMbIE TIOJICTAHOBKH M MPEOOPa30BAHMUSL.

Haxonuth HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

4.4.2.3. Perienne TeKCTOBBIX 3a1a4.

Pemiate MHOTOIIIarOBBIE TEKCTOBBIC 3314l apU(IMETUUECKUM CIIOCOOOM.

Pewate 3a1a4u, CBsI3aHHBIE C OTHOIIEHUEM, TPONIOPIIMOHAIBHOCTHIO BEJIMYHH, IPOLIEHTAMHU, pellaTh
TPH OCHOBHBIE 33/1a4H HA IPOOH U TIPOLIEHTHI.

Pewate 3amaum, coaepskaumue 3aBUCHUMOCTH, CBSA3BIBAIOLIME BEIMYHMHBL: CKOPOCTb, BpeMs,
paccrosiHue, IeHa, KOJWYECTBO, CTOMMOCTb, MPOM3BOAMTEIBHOCTh, BpeMs, 00bEMa pabOThI, HCIONb3YS
apudmeTnyeckue AEMCTBUS, OLEHKY, MPUKHUIIKY, TOIb30BaThCS SAMHHUIIAMUA U3MEPEHHUs COOTBETCTBYIOIINX
BEJIMYMH.

CocTaBnsiaTh OyKBEHHBIE BBIPAXKEHHS 110 YCIOBHIO 3aa4H.

N3Bnekats uHpOpMaILINIO, TPEACTABICHHYIO B TaOJIMIaX, HA JTUHEHHOM, CTOIO0YATON MU KPYroBOM
IUarpaMMax, MHTEpIPETUPOBATh MPEACTABICHHbIEC JaHHBIE, UCIIOIb30BATh JJAHHBIE P PELICHUU 3a/1a4.

[TpencraBisaTh MHPOPMALIHIO C TOMOIIBIO TAOIUL, TUHEHHON U CTON0YATON AUArpaMM.

4.4.2.4. HarnsaHasi TeOMETpus.

[IpuBoauTh mHpuUMEpPbl OOBEKTOB OKPYKAIOLIErO0 MHpa, HUMEMUX (OpMy H3YYEHHBIX
TE€OMETPUUYECKUX TIIOCKUX U MIPOCTPAHCTBEHHBIX GUTYP, TPUMEPHI PABHBIX M CHMMETPHYHBIX (QUTYD.

N300paxaTh ¢ MOMOIIbIO LUPKYJIS, TMHEUKH, TPAHCIOPTUPA HA HETMHOBAHHOM U KJIeTYaTON Oymare
M3YYEHHBIE IIOCKUE TeOMEeTpUIecKie PUrypbl U KOHDUTYpaITH, CHMMETPUYHBIE (DUTYPBI.

[Tonp30BaThCcs TEOMETPUYECKHMMH TOHSATUSMU: PABEHCTBO (UTYyp, CHMMETpPHs, HCIOIb30BATh
TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEN: OCh CHMMETPHH, LIEHTP CUMMETPHH.

HaxoauTh BeIMUYMHBI YIJIOB HM3MEPEHHUEM C IMOMOIIBIO TPAHCHOPTHPA, CTPOUTH YIJIbl 3aJaHHOM
BEJIMYUHBI, MOJIb30BAaThCA MPHU PEUIEHUH 3aJad TpaJyCHOM MepoH YIJIOB, pacrno3HaBaThb Ha YepTexax
OCTpBIH, NPSAMON, Pa3BEPHYTHIA U TYTIOU YIJIBIL.

Bpluucnsate AMMHY JIOMaHOW, NMEPUMETP MHOTIOYTOJbHUKA, MOJIb30BATHCS €IMHULIAMH H3MEPEHUs
JUTMHBI, BEIPAXKATh OJHU €IMHUIIBI U3MEPEHHUS JUTUHBI Uepe3 IpYyTrHe.

Haxoauts, ucnonb3yst 4epTEKHbIE MHCTPYMEHTBI, PACCTOSIHUS: MEXIY JBYMS TOUYKAMH, OT TOUKH 10
MPSIMOM, JJIMHY MTyTHU Ha KBaJIpaTHOM CETKeE.

Boruncnsate miomans Guryp, COCTaBIEHHBIX M3 MPSMOYTOJBHHKOB, MCIOIB30BaTh pa3OueHue Ha
MPSIMOYTOJIbHUKY, HAa paBHble (DUTyphl, OCTpauBaHUE A0 MPSIMOYTOJIbHHMKA, MOJIb30BaThCSI OCHOBHBIMU
eAMHULIAMU U3MEPEHHUS IUTOIIA/INA, BEIPAXKATh OJHU €AMHUIIBI U3MEPEHUS TUIOLIAAN Yepe3 JpYTHe.

Pacno3sHaBaTh Ha MoJENsIX U M300paKEHUSAX NHpPaMUAY, KOHYC, UWIMHIApP, HCIOIb30BaTh
TEPMUHOJIOTHIO: BepIINHA, peOpo, rpaHb, OCHOBAHUE, Pa3BEPTKA.



N300paxkaTh Ha KJI€TYaToOl Oymare mpsMOYroJbHbINA Mapaiesenues.

Bbruncnsate 00bEM  MpSAMOYTOJBHOTO —Mapajienenunena, Kyba, IOJb30BaTbCd OCHOBHBIMU
eIMHUIIAMU U3MEpEeHUs 00bEMa;

Pematp Hec0XHBIE 3a]a4l Ha HAX0XKIEHUE T€OMETPUUECKUX BETUYHH B MTPAKTUUECKUX CUTYaIUIX.

5. PabGouas mporpamma ydeOHOro kKypca «Anrebpa» B 7-9 kimaccax (najgee COOTBETCTBEHHO —
nporpamma y4eOHOTo Kypca «Anredpay, yueOHbIH Kypc).

5.1. [losicHuTenpHas 3amuckKa.

5.1.1. Anrebpa sBIsSeTCS OAHUM M3 OMNOPHBIX KYpPCOB OCHOBHOI'O 0O0OIIEro oOpa3oBaHUs: OHa
obecrieunBaeT U3yueHe IPYTux AUCIHUILINH, KaK €CTECTBEHHO-HAYYHOTO, TaK ¥ TYMaHUTApHOTO LIUKJIOB, €&
OCBOGHHE HEOOXOAMMO i MPOJOJIKEHHS O0pa3oBaHHWA U B IIOBCEIHEBHOM >ku3HU. Pa3Butne y
00yJaroImuxcs HAayYHBIX IPEICTaBICHUI O MPOMCXOXKACHUU W CYIIHOCTH anredpanmyeckux aOCcTpakiuui,
crocobe OTpakeHHs MaTeMaTH4YeCKOW HAayKOW SIBJICHHM M MIPOILECCOB B MPHUPOJAE U OOILECTBE, pOJIU
MaTEeMaTHYECKOT0 MOJICIMPOBAHUS B HAYYHOM IIO3HAHMHM M B NPAKTUKE CIIOCOOCTBYET (HOPMHUPOBAHHIO
HAyYHOTO MHPOBO33PEHUS U Ka4eCTB MbIILICHUS, HEOOXOAUMBIX JIJISl 1allTallii B COBPEMEHHOM LIU(PPOBOM
obmectBe. M3ydyeHue anreOpbl OOECIEUMBACT pa3BUTHE YMEHHs HaOJIO/[aTh, CPaBHHUBATh, HAXOIWUTh
3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTU MBILUICHUS, CIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATh CBOU
JEeWCTBUSL M BBIBOJIBI, (POPMYIHPOBATH yTBepxkKAeHUsA. OcBOeHHE Kypca anreOpbl 0oOecreunBacT pa3BUTHE
JIOTUYECKOTO MBIIIIEHUSI O0YUYaIOIUXCsI: OHU HCIOJB3YIOT JEAYKTUBHBIE M MHAYKTUBHBIE PACCYKICHHUS,
0000ImIeHne M KOHKpETH3alHio, adcTparupoBaHue u aHanoruio. OOydyenwe anreOpe mpenoyaraet
3HAYUTENBbHBI 00BEM CaMOCTOSITENbHON NIEATENbHOCTH OOYYarOMIMXCs, IOSTOMY CaMOCTOSITEILHOE
pelieHne 3a1a4 SBJSETCs peanu3aueil 1eaTelbHOCTHOrO IPUHIINUIIA 00yUEHHUS.

5.1.2. B cTpykType mporpammbl y4eOHOTO Kypca «Ajredpa» s OCHOBHOTO OOIIEro 0Opa3oBaHUS
OCHOBHOE MECTO 3aHMMAIOT  COJEpIKATEIbHO-METOJUYECKUEe JUHHH: «Yucina W BBIYHUCICHUNY,
«AnreOpanuecKkue BBIpOKEHUS», «YpaBHEHHS U HepaBeHCTBa», «Dynkumm». Kaxmas wu3 >THX
COZEPIKATEIbHO-METOJMUECKUX JIMHUNA pa3BUBACTCA HA TPOTHKEHHH TPEX JIET U3YYSHHS Kypca,
B3aMMOJICICTBYS C APYTUMU €ro JIMHUAMU. B Xozie u3yuenust yaeOHOro Kypca o0y4aromumcs NPUXOqUTCs
JIOTHYECKU PacCyKIaTh, MCIOJIB30BaTh TEOPETHKO-MHOKECTBEHHBIN S3BbIK. B CBS3M € 3TUM B IpOrpamMmy
yueOHoro Kypca «Anredpay» BKIIOYEHBI HEKOTOPBIE OCHOBBI JIOTUKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX
pa3genax MaTeMaTHYeCKOTO OOpa3oBaHMs M CIIOCOOCTBYIOIIME OBJIAJCHUIO OOYYarOIIMMHUCS OCHOB
YHHUBEPCAIBHOTO MaTeMaTudeckoro s3bika. CoaepikaTeIbHOW M CTPYKTYPHOW OCOOEHHOCTBIO Y4eOHOro
Kypca «Anredpay sIBISIETCS €r0 HMHTETPUPOBAHHBIN XapaKTep.

5.1.3. Cogepxanue nuHUN «YUuchna W BBIYUCICHUS» CIY’)KUT OCHOBOW JUISl AajbHEHMIIEro M3y4eHHs
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y 00yYaIOUIMXCS JOIMUECKOr0 MBILIUIEHUS, (POPMUPOBAHUIO YMEHUS
MOJIb30BaThCsl AJNTOPUTMAMHU, a TaKXKe MNPUOOPETEHUIO MPAKTUYECKHX HABBIKOB, HEOOXOIMMBIX JUIs
MOBCEHEBHOH KM3HU. Pa3BUTHE MOHATHS O YMCIIe HA YPOBHE OCHOBHOTO OOIIEro 00pa30BaHUS CBS3aHO C
palMoOHANBbHBIMU U UpPpalMOHAIBHBIMU YHMCIaMH, (OpMUPOBAHMEM IPEACTaBICHUN O AEHCTBUTEIHHOM
yucIie. 3aBepIIeHNEe OCBOCHUSI YUCTIOBOM JIMHUMA OTHECEHO K CpeTHEMY 00IeMy 00pa30BaHuUIo.

5.1.4. Conepxanue IByX anreOpandecKux JIMHUN — «AnreOpanyeckue BhIpaKEeHUs» U «Y pPaBHEHUS U
HEPAaBEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Y O0YUAIOLIUXCSI MATEMATUYECKOTO amnmnapara, He00X0JUMOro
JUISL PeLIeHUs 3a7jad MaTeMaTUKH, CMEXHBIX MPEIMETOB U MPAaKTUKO-OPUEHTHPOBAHHBIX 3a1a4. Ha ypoBHe
OCHOBHOTO 0011er0 00pa30BaHusl Y4eOHBIH MaTepuall TPYNIHPYETCS BOKPYT PAlMOHAIBHBIX BBIPAKECHHM.
Anrebpa JIEMOHCTpUpPYET 3HAYCHHE MATeMaTHKH Kak si3blKa Ul MOCTPOCHMS MaTeMaTHYECKUX MOJIENEH,
OIMCaHUs MPOLIECCOB U SBJIEHUHN peaibHOTO MUpa. B 3amaun oOyuenus ainredpe BXOAAT Takxke JanbHeWInee
pa3BUTHE AITOPUTMUYECKOTO MBIIIIJICHUS, HEOOXOJUMOTI'0, B YACTHOCTH, JUIsl OCBOSHHSI Kypca MH(POPMATHKHY,
W OBIIQJICHHWE HaBBIKAMU JCTYyKTUBHBIX paccykacHui. [IpeoOpa3oBaHre CHMBOJIBHBIX ()OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPAXKEHMsI, CIIOCOOHOCTEH K MaTEMaTHYECKOMY TBOPUYECTBY.

5.1.5. Coneprxkanne (pyHKITMOHATIBHO-TPA(QUIECKON JTUHUN HAIICJICHO HA TOJIYYeHHE 00y4JarOIIUMHUCS
3HaHUM 0 (QYHKIMAX Kak BaKHEHIIEH MaTeMaTH4yeckod MoJenu A ONHCAHUS M HUCCIEeI0BaHMA
Pa3HOOOpAa3HBIX TPOIIECCOB W SIBIICHWW B TIpUpoJe M oOmiecTBe. M3ydeHwe marepuana CrocoOCTBYET
pPa3sBUTHIO Yy OOYyYarOIIMXCsl YMEHHs UCIOJIb30BaTh pPA3JIUYHbIE BBIPA3UTENIbHBIE CPEICTBA  S3bIKA
MaTeMaTHKH — CIIOBECHBIE, CHMBOJIMYECKHE, TpaduuecKre, BHOCUT BKIIaJ B ((OPMUPOBAHHE MPEICTABICHHUH
O POJIM MaTeMaTHKH B Pa3BUTHH LIUBWIIN3ALUH U KYJIbTYPHI.

5.1.6. CornacHo yueOHOMY TIaHy B 7-9 Kilaccax m3ydaercsi y4eOHbBIH Kypc «Anredpay, KOTOPBIH
BKJIIOYAET CIIEAYIOIINE OCHOBHBIE pa3fieNbl cojepxaHusd: «Yuciaa U BbIUUCIEHUS», «Anredpanyeckue
BBIpOXEHUS», «Y PaBHEHUS H HEPABEHCTBAY, «DyHKIIUNY.

5.1.7. Obmee yMca0 YacoB, PEKOMEHJOBAHHBIX Ul M3ydeHHs yuyeOHOro kypca «Anredpa», — 306



gacoB: B 7 kiacce — 102 yaca (3 gaca B Henento), B 8 kinacce — 102 ygaca (3 gaca B Heeno), B 9 kiacce — 102
yaca (3 yaca B HEJICIIO).

5.2. Conepxanue oOyueHHs B 7 Kiacce.

5.2.1. Uucna u BBIYUCIICHUS.

JpoOu OOBIKHOBEHHBIE M JAECATHYHBIC, MEPEXO] OT OJHOW (GOpMbI 3amucu Apolell K ApYyroi.
[lonsTie panMOHAIBHOIO YHUCJA, 3allACh, CPAaBHEHHE, YIOPSINOYMBAHME PALUOHAIBHBIX YHCEIN.
Apudmernueckre ASHCTBUS C pallMOHAIBHBIMU YHCIaMy. Perienue 3a1a4 U3 peanbHOM NMPaKTHKH HA YacTH,
Ha Jpoowu.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTeNIeM: ONPEIEIICHHE, MPEOO0pa30OBAHUE BBIPAKEHUN Ha OCHOBE
OIlpeIeJIeHus], 3aluCh OONbIIMX uuced. IIpoueHTsl, 3anmuch MPOLEHTOB B BHUAE IpoOU M ApoOH B BHJE
IIPOLIEHTOB. Tpy OCHOBHBIE 33/1a4y Ha MIPOLIEHTHI, PELLIEHUE 3a7a4 U3 PEAIbHOMN MTPaKTUKU.

[IpuMeHeHnEe NPU3HAKOB AE€IMMOCTH, Pa3JI0KEHNE HA MHOXKUTEIN HATYPAJIbHBIX YACEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHasi IPONOPLMOHAIBHOCTH.

5.2.2. AnreOpandeckue BhIpaKCHHS.

[TepemeHHbIE, YNCIIOBOE 3HAUEHNUE BBIPAXKEHUS C IEpeMEHHON. JloMyCcTUMbIE 3HAUEHUS IEPEMEHHBIX.
IIpencraBnenne 3aBUCMMOCTH MEXKJy BeJIMUYMHAMM B Buae Gopmyibl. Beiumcinenus no dopmynam.
[TpeoOpa3oBanue OYKBEHHBIX BBIPAKECHUH, TOXKIECTBEHHO PAaBHbIC BBIPAKEHUS, MpaBUIIa MPEOOpa30BaHUSA
CYMM M IIPOU3BEJICHUH, IpaBHila PACKPHITUS CKOOOK M NMPHUBEIEHHS TOJ0O0OHBIX CaraeMbIX.

CBolicTBa CTENEHU C HATYpaJIbHbIM I10Ka3aTeeM.

Opnowiensl u MHorowieHsl. CreneHbp MHorowieHa. ClioKeHUE, BBIYMTAHHME, YMHOXCHHE
MHOro4JeHOB. POpMyJibl COKpAIIEHHOIO YMHOXKEHHUs: KBaJpaT CyMMbl M KBajipaT pasHoctu. dopmyna
Pa3HOCTH KBaapaToB. Pa3iioskeHne MHOTrO4IEHOB HA MHOXKHUTEIIN.

5.2.3. YpaBHeHUs U HEPABEHCTBA.

VYpaBHeHHE, KOPEHb YpaBHEHHUsI, IpaBUiIa IpeoOpa3oBaHusl ypaBHEHUS, pABHOCHIIBHOCTh YPABHEHUIA.

JIuHeliHOE ypaBHEHHME C OJHOW IIEPEMEHHOM, YHCIO KOPHEW JIMHEHHOIO YpPaBHEHMS, pELICHUE
JIUHENHBIX ypaBHeHHMH. CoOCTaBlIeHHE YypaBHEHUH IO YCIOBHMIO 3ajadd. PemeHue TEeKCTOBBIX 3ajad ¢
MMOMOUIBIO YPABHEHHUI.

JluneliHoe ypaBHEHHUE C ABYMs IIEpeMEHHbIMU U ero rpaduk. Cucrema ByX JMHEHHBIX YPaBHEHUH ¢
IBYyMsl TIepeMEHHbIMU. PerieHue cucteM ypaBHEHHMHl crnocoOoM moacTaHoBKU. [lpumepsl perieHus
TEKCTOBBIX 33/]1a4 ¢ IOMOLIbIO CUCTEM YPAaBHEHHUH.

5.2.4. OynKIUN.

Koopaunara Touku Ha mnpsMoil. UYucinoBble NMpoMEXYTKH. PaccrosiHue Mexay ABYMs TOYKAMM
KOOPIMHATHOMN IIPSIMOIA.

[TpsamoyronbHas cuctema koopAauHat, ocu OX u Oy. AOciucca n opJHAaTa TOYKK HA KOOPAWHATHOM
mwiockoctd. Ilpumepsl rpadukos, 3agaHHbBIX (opMyliaMu. UTeHHe Tpa@uKOB pealbHbIX 3aBUCHUMOCTEH.
[Tonsatue ¢ynkuuu. I'paduk ¢ynkumu. CpoiictBa QyHKkuuil. Jlunelinas ¢ynkuus, e€ rpadpuk. I'paduk
dynxuun V = |x|. T'paduueckoe pernenye TMHEHHBIX YPABHEHUI M CUCTEM JTHHEHHBIX YPaBHEHHIA.

5.3. Coneprxanne oOyueHHs B 8 Kiacce.

5.3.1. Yucna v BEIUUCIICHHUS.

KBanparusiii kopeHb u3 uucina. [lonstue o0 uppanroHanbHOM yucie. JleciTuuHble MPUOIMKEHUS
uppanMoHanbHbIX uucen. CBoiicTBa apu(MeTHUYECKUX KBaJpaTHBIX KOpPHEW M MX NpPUMEHEHHE K
IpeoOpa30BaHUIO YUCIIOBBIX BBIPAXEHUM U BHIYUCICHUIM. [leficTBUTENbHBIE YK CIIA.

Crenens ¢ 1enbIM NT0Ka3aTenaeM U e€ cBoiicTBa. CTaHgapTHas 3alych YKCIa.

5.3.2. Anrebpanyeckrie BEIpaKEHUSI.

KBanpaTHblil TpEXUIIEH, pa30kKEHUE KBAAPATHOTO TPEXWIEHA HA MHOKHUTEIH.

Anrebpanueckass ApoOb. OCHOBHOE CBOMCTBO anredpanyeckoil npoOu. CroxeHue, BbIYMTAHUE,
YMHOKEHHeE, JeJIeHne alreOpandeckux aApooeil. ParroHansHblie BIpaKeHHs U UX IpeoOpa3oBaHue.

5.3.3. YpaBHeHUs 1 HEpaBEHCTBA.

KBangpatHoe ypaBHeHue, ¢opmyna KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera. Pemenue
YpaBHEHUM, CBOAAIIUXCS K TUHEHHBIM U KBaapaTHbIM. [IpocTeiiiire npoOHO-palioHaIbHbIE YPABHEHHUS.

['paduueckas MHTEpIpETALUSs YPAaBHEHUN C JBYMS IIEPEMEHHBIMHU M CUCTEM JIMHEHHBIX YpaBHEHHH ¢
IBYMsI TIepeMeHHbIMU. [IprMepsl peleHus: CUCTeM HETMHEWHBIX YPaBHEHUHN C IBYMS IEPEMEHHBIMH.

Pemrenne TeKCTOBBIX 3a/1a4 aJreOpanyeckuM CrocoOoM.

UucrioBele HEpaBeHCTBA M WX CBoOWcTBa. HepaBeHCTBO ¢ OfHONM IepeMeHHOH. PaBHOCWIIBHOCTH
HEpaBeHCTB. JIMHENHbIE HEPABEHCTBA C OAHOM NepeMeHHOW. CUCTEMbl JIMHEHHBIX HEPABEHCTB C OJHOU
MEPEMEHHOM.



5.3.4. OyHKIUN.

[Tonsitne dynkmuu. O6IacTh OomMpenereHUuss 1 MHOXKECTBO 3HaueHUH (yHkimu. CriocoObl 3amaHus
GyHKIHH.

I'padux dynknuu. Ytenue cpoiictB (pyHkmuu mno e€ rpaduky. [lpumepsr rpaduxoB (GyHKIWH,
OTPaXKAIOIUX pealbHbIE IPOLECCHI.

OyHKIMY, ONHUCHIBAIOIIME NPAMYI0 M OOpaTHYIO MPONOPLHOHAIBHBIE 3aBUCUMOCTH, UX Tpa(UKH.
Oyukmun Y = X2,y = X3, y =vx, y=|x|. 'paduueckoe pelenne ypaBHEHHi ¥ CHCTEM yPaBHEHHIA.

5.4. Conepxanue oOyueHus B 9 kiacce.

5.4.1. Yucna u BBIYUCIICHUS.

PanmonanbHble 4Kcia, MppalMOHAIBHBIC YHCIA, KOHEYHbIE M OCCKOHEUHBIC JECATHYHBIC IPOOH.
MHOXeCTBO JEeHCTBUTEIbHBIX YHCEN, JEHCTBUTENbHbIE YHUCIIA KaKk OECKOHEYHbIE JAECATHYHBbIE IpoOu.
B3aumMHO 0JHO3HAYHOE COOTBETCTBUE MEXJIY MHOKECTBOM JIEHCTBUTENbHBIX YHCEN M KOOPAWHATHOU
MPSMOM.

CpaBHEHUE IEHCTBUTEIBHBIX YHCEI, apu(METHUECKUE EHCTBUS C NCHCTBUTEIBHBIMU YHACIIAMHU.

Pa3zmMepbl 00bEKTOB OKPYKAIOLIEr0 MUPA, AITUTEIBHOCTh IPOLECCOB B OKPYXKAIOIIEM MUPE.

[TpubnmxEéHHOE 3HAYCHHE BEIMYUHBI, TOYHOCTH NpuOmmKeHus. Okpyrienue uyucen. lIpukuaka u
OLICHKA PEe3yJIbTaTOB BBIUYMCIICHUH.

5.4.2. YpaBHeHUs U HEPAaBEHCTBA.

JIuneiiHoe ypaBHeHue. PenieHre ypaBHEHUN, CBOAAIIUXCA K IMHEHHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHMM, CBOJAIIMXCS K KBagpaTHBIM. bukBaaparHoe
ypaBHeHue. [IpuMepsl pelieHus ypaBHEHUM TPETbeW U YETBEPTON CTENEHEN Pa3I0KEHUEM Ha MHOKUTEIH.

Pemenune apoOHO-palMOHAIBHBIX ypaBHEHUH. PelieHWe TEKCTOBBIX 3ajlad  aireOpanvdecKum
METOJIOM.

VYpaBHeHue ¢ JByMs IEpEMEHHBIMU U ero rpaduk. Pemenue cucreM AByX JIMHEHHBIX YpaBHEHHI C
IBYMsI IEPEMEHHBIMU. Pellenne cucreM IByX ypaBHEHUH, OJHO U3 KOTOPBIX JIMHEHHOE, a Ipyroe — BTOPOH
creneHu. ['papudeckas HHTEpIpETaLUs CHCTEMBl YPAaBHEHUH C IBYMS TIEPEMEHHBIMH.

Pemienue TekCTOBBIX 3aJjau anreOpandeckuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJAHOW NEpEeMEHHOMW. PeleHne cucreM JIMHEWHBIX HEPABEHCTB C
onHoi mnepemeHHOH. KBanparHele HepaBeHcTBa. ['paduyeckas MHTEprpeTanusi HEpaBEHCTB U CUCTEM
HEPABEHCTB C JABYMsI IEPEMEHHBIMHU.

5.4.3. OyHKIMH.

KBanparuunas ¢yskuus, e€ rpapuk u coiictsa. [lapabosna, koopauHaTHl BEPIIUHBI TapadoJIbl, OCh
CUMMETpPUHU TTapaboIbI.

£
Tpaduku dymxumit: ¥ = £x, v= £x+b, y=—, y=xy=x, y=[x], u ux
X

CBONCTBA.

5.4.4. YucnoBble MOCIEI0BATEIHHOCTH U IPOTPECCHUH.

[ToHsiTHE YMCITIOBOI MOCIEAOBATENHHOCTH. 3a/IaHNe TIOCTIE0BATENIBLHOCTH PEKYPPEHTHON (HOopMyIoif
u GhopMyIIoil N-To useHa.

ApudmeTrndeckass U reoMeTpuueckas mporpeccur. Dopmysisl N-ro ujeHa apuMeTHudecKor u
r€OMETPUYECKON ITPOrPECCUM, CYMMBI IEPBBIX N YJICHOB.

N300paxeHne 4ieHOB apu(hMEeTHIECKOM U TeOMETPUIECKON MPOrpecCcuii TOUKaMH Ha KOOPAMHATHOM
IJTOCKOCTH. JIMHEHHBIN U SKCIOHEHIHAIBHBIN poCT. CII0KHBIE TPOLEHTHI.

5.5. [IpenmeTHbIC pe3yNbTaThl OCBOCHUS MIPOTPAMMBI Y4eOHOTO Kypca «Anredpay.

5.5.1. IlpeameTHble pe3ynbTaThl OCBOEHMSI MPOrpPaMMbl Y4eOHOTO Kypca K KOHIy oOyueHus B 7
KJIacce.

5.5.1.1. Yucna v BEIYKCICHUS.

BoeimonusaTe, coueTas yCTHBIE W NHUCBMEHHBIE TPUEMBI, apuU(METHYECKHE JCUCTBUA C
panMoHaIBHBIMH YHCIIAMHU.

HaxomuTh 3HAaueHUS YHCIOBBIX BBIPAXKEHHUH, MPUMEHSATH Pa3HOOOpa3HBIE CIOCOOBI U MPUEMBI
BBIYHMCIICHHS 3HaYEHUN JPOOHBIX BRIPAKEHH, COACPIKANTUX OOBIKHOBEHHBIE M IECATUYHBIE TPOOH.

[lepexonuTh OT OAHON (OPMBI 3amKCH YUCeNl K Apyroi (mpeoOpa3oBBIBaTh NECATHYHYIO APOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECITUYHYIO, B YACTHOCTH B O€CKOHEUHYIO ACCATUIHYIO IPOOH).

CpaBHMBATh U yNOPSAA0YMBAThH PALIMOHATIBHBIE YKCIA.

OKpyrasTh 4ncia.



BbINOIHATE NPUKUAKY U OLIEHKY PE3YyJIbTaTa BEIYMCIICHUM, OLIEHKY 3HAYEHUN YUCIIOBBIX BBIPAKEHUM.
BhINONHATE AENUCTBUS CO CTENEHAMU C HaTYPaJIbHBIMU ITOKA3aTEIIIMHU.

[TpuMeHSATH PU3HAKK JETUMOCTH, PAa3JI0KEHHE HA MHOXKUTENIN HATYPAIbHBIX YHCEIL.

Pemate  NpakTUKO-OPUEHTHPOBAHHBIE  3aJaud, CBA3aHHbIE C  OTHOIUEHHWEM  BEJIMYUH,
IIPOIOPLIMOHAIBHOCTBIO BEIMYUH, IPOLEHTAMH, HHTEPIPETUPOBATh PE3YIbTaThl PEIICHUS 3a/1ad C Y4ETOM
OrpaHUYEHUI, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBIX OOBEKTOB.

5.5.1.2. AnrebpanuecKue BHIPaKECHHUS.

Hcnonb30Bathk anredpanyeckyro TEPMUHOJIOTHUIO U CUMBOJIUKY, IPUMEHATh €€ B IPOLIECCE OCBOCHUS
y4eOHOT0 MaTepuania.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPAKEHUM IIPU 33aHHBIX 3HAUCHUSIX [IEPEMEHHBIX.

BreimonHATe mpeoOpazoBaHMs IENOT0  BHIPAKEHUS B MHOTOWIEH NPUBEIACHHUEM IOIAOOHBIX
CJIaraeMblIX, paCKpbITHEM CKOOOK.

BbINONHATE YMHOKEHHE OJHOWIEHa HAa MHOTOYIEH M MHOTOWIEHa Ha MHOTOWIEH, MPUMEHSTH
(bopMyIIbl KBaipaTa CyMMBI U KBajjpaTa pa3HOCTH.

OcCymiecTBIATh Pa3oKEHHE MHOTOWICHOB HAa MHOXHUTEIH C TOMOUIBIO BBIHECEHHUS 3a CKOOKH
00111er0 MHOXKUTEISL, TPYIIIUPOBKHU CJIaraeMbIX, IPUMEHEHUs (POPMYJI COKPAIEHHOTO YMHOKEHUS.

[TpumensTp TpeoOpa3oBaHUS MHOTOWICHOB JUIS PEIICHUS pPa3IMYHbIX 33/Ja4 W3 MaTEeMaTHUKH,
CMEXHBIX ITPEIMETOB, U3 PeaIbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBAa CTEMEHEH C HATypaJlbHBIMU IIOKAa3aTeNsIMH Uil [PeoOpa3oBaHUS
BBIPAYKCHHUIA.

5.5.1.3. YpaBHeHUS 1 HEPABEHCTBA.

Pemiatps nuHelHbIE ypaBHEHMs C OJJHOM NEPEMEHHOH, MPUMEHss MpaBWiia Mepexoa OT UCXOIHOrOo
YpaBHEHHUS K paBHOCUJIbHOMY eMy. [IpoBepsTh, SBIISE€TCS 1M YUCIIO KOPHEM YpaBHEHUS.

[TpumensTh rpaduyeckre METO/Ibl IPU PELICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[Togbupars mnpuMepsl THap YHCEN, SBISIOMIMXCS PEIICHHEM JHHEHHOTO YpaBHEHHS C JBYMs
[IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOM IIOCKOCTH TpaduK JMHEHHOTO ypaBHEHHUS C JIBYMsI IIEPEMEHHBIMH,
M0JIb3YSICh I'paMKOM, IPUBOIUTH PUMEPHI PELICHUS] YPaBHEHHUS.

Pemate crcrembl ABYX JTMHEWHBIX YpaBHEHHH C IBYMs IEPEMEHHBIMH, B TOM YHCJIE TPadUICCKH.

CocTaBnsaTh M peliaTh JUHEHHOE ypaBHEHME WM CUCTEMY JHMHEWHBIX YpaBHEHUH IO YCJIOBHUIO
3aJlauM, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M IOJIyYE€HHBIN pe3ybTar.

5.5.1.4. OyHKIHH.

N300paxarh Ha KOOPAMHATHON MPSAMON TOYKH, COOTBETCTBYIOIIME 33JaHHBIM KOOpJUHATaM, Jy4H,
OTpPE3KH, HHTEPBAJIbI, 3aMIUCHIBATh YNCIOBBIE POMEKYTKU Ha alredpanyeckoM s3bIKe.

OtmedaTh B KOOpPAMHATHOM IUIOCKOCTH TOYKHM IO 33JaHHBIM KOOpJAMHATaM, CTPOUTh TpauKu
TUHEUHBIX QyHKIM. CTpouTh rpaduk GyHKIHUU Y = |x|.

OnuceiBaTh ¢ MOMOIIBIO (PYHKUIMN M3BECTHBIE 3aBUCUMOCTH MEXIY BEIMUYMHAMU: CKOPOCTb, BpEMs,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTD, IPOU3BOAUTEIBHOCTD, BpeMs, 00bEM paboThI.

Haxoauts 3HaueHre QyHKIUMHU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumars rpaduueckuii cnoco0 MpencTaBIeHUS W aHanM3a HMHQOpPMAIUM, U3BJIEKaTh W
MHTEPIPETUPOBATH MHPOPMALIMIO U3 TPapUKOB peaIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

5.5.2. [IpenmeTHbIe pe3yibTaThl OCBOGHHS MPOTrPaMMBbl ydyeOHOro Kypca K KOHIly oOy4deHHs B 8
KJ1acce.

5.5.2.1. Yucna u BIYMCICHHUS.

Hcnonp30BaTh HavyalbHBIE MPEACTABICHUS O MHOXXECTBE JE€HCTBUTENIbHBIX YHUCEN JUIs CpaBHEHUS,
OKPYTJIEHUS U BBIUMCIIEHU, N300pakaTh I€HCTBUTENIbHBIE YHCIa TOUKAMH Ha KOOPIMHATHOM MPSIMOIA.

[IpuMeHsSTh TOHATHE apUPMETHUECKOT0 KBaJpaTHOTO KOPHSA, HAaXOAWUTh KBaJlpaTHbIE KOPHH,
UCMOJB3Yysl MPH HEOOXOJMMOCTH KalbKYJSTOP, BBIMOJIHATH MPEoOpa3oBaHMs BBIPAKEHHH, COJEpKalluxX
KBaJIpaTHbIE KOPHU, UCTIOJIb3YsI CBOMCTBA KOPHEH.

Hcnonb30BaTh 3anmMcy OONBIINX U MaJIBIX YUCEN C TOMOIIBIO IECATUYHBIX Jpo0Oeil 1 cTeneHel yucia
10.

5.5.2.2. Anrebpanueckue BbIPaXKEHHUS.

[IpyuMeHsTh MOHSATHE CTENEHM C IEJbIM IOKa3aTelIeM, BBIMOIHITH MPEoOpa3OBaHUS BBIPAXKEHU,
COJIEpIKAIMX CTEMEHM C LENIBIM MOKA3aTENIEM.

BbINOMHATE TOXK/IECTBEHHBIE MPEOOpPa30BaHUS PALMOHAIBHBIX BBIPAXEHHH Ha OCHOBE MpaBUII
JEHCTBUI HaJl MHOTOYWICHAMHU U aJIreOpanvecKuMH IPOOsSMHU.



PackitanpiBath KBaApaTHBIN TPEXUIIEH HA MHOKUTENH.

[TpumeHsTh peoOpa3oBaHUsI BHIPAKEHUH ISl PELICHUS Pa3InYHbIX 3a/1a4 U3 MAaTEMAaTUKH, CMEXKHbBIX
MPEIMETOB, U3 PEATbHOM MTPAKTUKH.

5.5.2.3. YpaBHEeHUs 1 HEPABEHCTBA.

Pemare nMHENHBIE, KBAaJpaTHbIE YpAaBHEHHS WM PAlMOHAJIBbHBIC YpPaBHEHHUS, CBOISILIMECH K HUM,
CUCTEMBI JIByX YPAaBHEHHI C IByMsl IEPEMEHHBIMU.

IIpoBoauTh ImpOCTEHIINE WCCIECIOBAHUS YPAaBHEHUHM M CUCTEM YpPaBHEHMM, B TOM 4YHUCIE C
MpUMEHEHUEeM TIpaUuuecKux NpeacTaBlIeHull (ycTaHaBIUBaTh, MMEET JIM YypaBHEHHWE WM CUCTeMa
YpaBHEHUH pEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEe).

[lepexonuTh OT ciioBeCHOW (POPMYIHPOBKU 3alaud K €€ aiaredpanyeckoil MOJeNu C MOMOIIBIO
COCTABJICHMS YPAaBHEHUS WM CHCTEMBbl YPaBHEHUW, MHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a4y NOJIYYEHHBIA pe3yibTarT.

IIpuMeHATH CBOMCTBA 4YHUCIIOBBIX HEPAaBEHCTB JUI CpPAaBHEHUS, OLEHKHU, peulaTh JIMHEHWHBIE
HEPAaBEHCTBA C OJHOM MEPEeMEHHONM M HX CHUCTEMBl, JaBaTh IpadUUecKyr0 HWILIIOCTPALUI0 MHOKECTBA
peLICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

5.5.2.4. ®yukum.

[loHMaTh W WCIOJB30BaTh (DYHKIMOHAIBHBIC TIOHATUS M S3BIK (TEPMHUHBI, CHMBOJIUYECKHE
0003HaYEHHUS), OTPEACIATh 3HaUeHUE (QYHKIUHU O 3HAUYEHUIO apryMeHTa, OMpeNessTh CBOMCTBA (PyHKIUU
o e¢ rpaduky.

Ctpouts rpaduku 3JeMEHTapHBIX PYHKIMHA BHJIA:

2

y=—y=x,¥v=Xx 3,}1 = X, V= |I|, OTKCHIBATh CBOMCTBA YNUCIOBON (DYHKIUU MO €€
X

rpaduky.

5.5.3. [IpeameTrHbIe pe3ynbTaThl OCBOCHHUS MPOTpaMMbl y4eOHOrO Kypca K KOHIy oOy4eHus B 9
KJIacce.

5.5.3.1. Yncna u BBIYHCICHHUS.

CpaBHUBATH U YIIOPAJOYNBATH PALIMOHAIBHBIE U HPPALMOHAJIBHBIE YUCIIA.

Bemonaate apudmMeTnueckue IEHCTBHA C pPAalMOHAIBHBIMHA YHCJIAMH, COYeTas YyCTHBIE U
MMCbMEHHBIE TPUEMBI, BBIIIOJIHATH BEIUMCIICHUS C UPPALMOHAIBHBIMU YU CIIAMHU.

HaxonuTh 3HaueHUs CTENEHEH ¢ LEeIbIMU NTOKA3aTeNsIMU U KOPHEH, BBIYNACIIATh 3HAUYEHUS YHCIIOBBIX
BBIPa)KCHU.

OKpyrisiTh JIEWCTBUTENBbHBIE 4YHCIIA, BBINOIHATH NPUKHUIKY pPE3yJbTaTa BBIUMCICHHM, OLEHKY
YHCJIOBBIX BBIPAXKEHUH.

5.5.3.2. YpaBHeHUs U HEPABEHCTBA.

PemaTs nuHeliHbIE U KBalpaTHbIE YpaBHEHUS, YPaBHEHUsI, CBOJSAIINECS K HUM, IpOCTEeiIINe JpOOHO-
paloHaIbHbIE YPaBHEHUS.

Pemate cucreMsl AByX JTUHEHHBIX YPAaBHEHUH C IBYMs IEPEMEHHBIMHA M CHCTEMBI IBYX YPABHEHHI, B
KOTOPBIX OJTHO YPaBHEHHUE HE SIBIISIETCS JTMHEUHBIM.

Pemats TekcToBbIE 3amauM anreOpanyecKuM CHOCOOOM C MOMOUIBIO COCTaBICHHUS YPABHEHMS WIIU
CUCTEMBI JIByX YPAaBHEHHMH C ABYMs IEPEMEHHBIMHU.

IIpoBoauTh mpOCTEWIINE WCCIECIOBAHUS YPAaBHEHUHM M CUCTEM YpPaBHEHMM, B TOM 4YHCIE C
NpPUMEHEHHEM TIpapHUuecKuX IMpeJCcTaBleHUi (yCcTaHaBIUBaTb, HMEET JIM YpaBHEHUE WM CHUCTEMa
YpaBHEHUH pEIlIeHUsl, €CIIU UMEET, TO CKOJIBKO, U IIpOYee).

Pemate nuHeiHbIe HEpaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, M300paXkaTh pelIeHHE HEPaBEHCTB Ha
YHUCJIOBOM MPSIMOM, 3aITMCHIBATh PEIICHHE C TOMOIIBIO CHMBOJIOB.

Pemarte cucrembl JMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIOUAIOUIME KBAaJPAaTHOE
HEPaBEHCTBO, M300paXkaTh pEIIeHHE CUCTEMbl HEPABEHCTB Ha YMCIIOBOW MPSMOM, 3alMCHIBaTh PEIIEHUE C
IIOMOILIBK0 CUMBOJIOB.

Hcrnionb30BaTh HEPABEHCTBA MPU PEIICHUH PA3JIMYHBIX 3a7a4.

5.5.3.3. OyHkHH.

Pacno3naBaTh (QyHKIMHM UM3y4eHHBIX BHUAOB. IlloKa3piBaTh CXEMAaTUYECKH pACHOJIOKEHHE Ha

KOODPJIMHATHOM IUIOCKOCTH rpadukos GyHKumMii BHIA:
£

yv=4#x, y=Rx+Db, y=—, :}J:ax2+bx+cl :}’:JCS, V=X, y=|x| B
x

3aBHCUMOCTH OT 3HaYeHUH K03(D(PUIIMEHTOB, ONMCHIBATH CBOMCTBA (DYHKIIUH.
Ctpouth u HM300pa’kaTh CXE€MaTHYECKH Ipaduku KBaApaTUUHbIX (DYHKIUN, ONMUCHIBATH CBOMCTBA



KBaJPaTUYHBIX (PYHKLUH 110 X TpauKam.

Pacno3naBaTh KkBaapaTUuHyl0 (QYHKIHIO 10 (opmyse, NPUBOAUTH MPUMEPHl KBaIPATUYHBIX
(byHKIMN U3 pealbHOM KHU3HH, GPU3UKH, TEOMETPHUH.

5.5.3.4. HucnoBsle MOCIEI0BATEILHOCTH U TIPOTPECCHH.

Pacnio3naBate apupMeTHYECKYIO0 M TE€OMETPUIECKYIO IPOTPECCHU TPH Pa3HBIX CIIOCO0AX 3a/laHMsl.

BbINONMHATE  BBIYUCIEHHS C HCHONb30BaHHEM (opmyn N-ro ujeHa apupMETHUYECKOH U
Tr€OMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N3006paxarh 4ieHbl MOCIeI0BAaTeIbHOCTH TOUKaMH Ha KOOPJMHATHOMN IMIIOCKOCTH.

Pematsp 3a1auu, CBSI3aHHBIE ¢ YMCIOBBIMU IIOCIEA0BATEIBHOCTAMU, B TOM YHCIIE 337ja4l U3 PEAIbHOM
KHU3HU (C UCMOJIb30BAHUEM KalIbKYJIATOPA, HU(PPOBBIX TEXHOIOTHIA).

6. PaGouas mporpamma ydebHOro Kypca «l'eomerpus» B 7-9 Kiaccax (janee COOTBETCTBEHHO —
nporpamma yaeOHoro kypca «I'eomeTpusi», yaeOHBIH Kypc).

6.1. IlosicHuTENBHAS 3aMUCKA.

6.1.1. 'eomeTpus KaK OAUH U3 OCHOBHBIX Pa3/IejOB IIKOJIbHOW MaTEMATUKH, UMEIOLIUNA CBOEH 1EIbIO
o0ecreynTh U3y4eHne CBOMCTB U pa3MepoB (DUTyp, UX OTHOUICHUH U B3aUMHOE PACIIOJIOKEHHUE, OMUPACTCS
Ha JIOTUYECKYI0, J0Ka3aTelbHYI0 JUHUIO. L[eHHOCTh M3ydyeHUs TeOMETpUU Ha YPOBHE OCHOBHOI'O OOILEro
00pa3oBaHMs 3aKJIIOYACTCd B TOM, YTO OOYYArOIIMICS YYHUTCS MPOBOJHUTH JOKA3aTeIbHBIC PACCYKICHHS,
CTPOHUTH JIOTHYECKHE YMO3aKIIFOUEHUs, TOKA3bIBaTh UCTUHHBIC YTBEP)KICHUS U CTPOUTH KOHTPIPUMEPHI K
JIOXKHBIM, MTPOBOJIUTH PACCY)KICHHUS «OT MPOTUBHOTOY», OTIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYIHUPOBATH
oOpaTHbIE YTBEPKICHHUS.

6.1.2. Llenbto n3ydeHMsI TEOMETPUH SIBIISCTCS HCIIONB30BaHKUE €€ KaK HHCTPYMEHTA MPU PELICHUN KaK
MaTEeMaTHYECKUX, TaK U MPAKTUYECKUX 3a/1a4, BCTPEUYAIOIINXCS B peaabHOU Ku3HU. OO0ydaronuiicss J0mKeH
HAYYHUTHCS OMPEICNSATh TEOMETPUYECKYIO0 (PHUTYpy, ONKCHIBATH CIOBAaMH YEPTEX WM PHCYHOK, HAWUTH
IJIOHIalb 3€MENbHOI0 YYacTKa, pPacCYUTaTh HEOOXOAMMYIO [UIMHY OITOBOJIOKOHHOTO KaOens Wiu
TpeOyeMble pa3Mepbl Tapaxka s aBromoOmis. llpum pemeHuHM 3amad  MPAKTHYECKOTO XapakTepa
OOyYarolUiCs YYUTCS CTPOUTh MAaT€MaTHYECKHE MOJETH PEaNbHbIX XU3HEHHBIX CHUTYyallMil, POBOAUTH
BBIYUCIICHUS U OLICHUBAThH MOJTyYCHHBIN pe3ysIbTar.

BaxxHo mnomuépkuBaTh CBSA3M TE€OMETPUU C JPYTMMH Y4Y€OHBIMH IpEAMETaMH, MOTHBHUPOBATH
UCTIOJB30BATh OINpPENEIICHUS] TEOMETPHUYECKHMX (UTYp W TOHATHH, JIEMOHCTPUPOBATh IPHUMEHEHHE
MOJIYUEHHBIX YMEHHH B (pu3MKe M TeXHHKE. DTH CBA3M Haubosee spKO BHUIHBI B Temax «BeKTopbiy,
«TpuroHoMmerprueckre COOTHOIIEHU», «Metoa koopauHaT» U «Teopema Iludaropar.

6.1.3. Yuebnblil kypc «l'eoMeTpus» BKIIOYACT CJEIYIOIIME OCHOBHBIE pa3/ieibl COAEp KaHUs:
«l'eomeTpuueckue ¢GUTYpel M HX CBOWCTBay, «M3MepeHHME TEOMETPUYECKUX BETUUYUH», «JlexapToBbI
KOOpPJMHATHI Ha MIOCKOCTHY, «BekTopbl», «/IBmkeHus miockoctny, «[Ipeodpa3oBanus moaoous».

6.1.4. O0mee uncio 4yacoB, peKOMEHIOBAaHHBIX JIJISl U3Y4eHUs yueOHoro Kypca «[ eomerpus», — 204
yaca: B 7 kilacce — 68 yacoB (2 yaca B Heleno), B 8 kiacce — 68 gacoB (2 yaca B Hefento), B 9 kinacce — 68
4yacoB (2 4yaca B HEJIETIO).

6.2. Conep>xanue oOyueHus B 7 Kiacce.

HauanbsHble noHsaTusa reomerpun. Touka, mpsMas, OTpE30K, Jyd. Yroi. Buasl yrios. Beprukanbasie
U cMexHbIe yribl. buccektpuca yrna. JlIomanasi, MHOTOYroiabHUK. [lapanienbHOCTh U EPIEHIUKYISIPHOCTD
MPSIMBIX.

Cummerpuunbie ¢urypsl. OCHOBHBIE CBOWCTBa OceBOM cummeTpuu. IIpumepbl cummeTrpuun B
OKpY’KaIoIlleM MHUpE.

OCHOBHBIE TIOCTPOEHHUSI C TOMOUIbIO LUPKYId W JUHEHKU. TpeyronpHUK. BricoTa, menuana,
OMCCeKTpuca, MX CBOWCTBA.

PaBHOOeApeHHBII U PABHOCTOPOHHUI TPEYroibHUKHU. HepaBeHCTBO TpeyronbHUKA.

CaolicTBa U NMPU3HAKK paBHOOEIPEHHOIO TpeyrojibHUKa. [Ipu3Haky paBeHCTBa TPEYrOJIbHUKOB.

CBolicTBa M MPU3HAKH MapaUleNbHbIX OpsMbIX. CymMMa YIIIOB TpeyrosiibHHKa. BHEIIHUE yTiibl
TPEeYroJbHUKA.

[TpsaMoyronbHbI TpeyroabHUK. CBOWCTBO MeIUaHbl MPSIMOYTOJIBHOTO TPEYrojJbHHUKA, MPOBEAEHHON
K TunoteHyse. [Ipu3Haku paBeHCTBA MPSMOYTOJIBHBIX TPEYTOJIHHHUKOB. [IpSMOYTONBHBIA TPEYTOJBHUK C
yrioM B 30°.

HepaBeHncTBa B reoMeTpuH: HEPABEHCTBO TPEYTrOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM, Teopema o
OosblieM yriie ¥ OoJbIIel CTOPOHE TpeyrojibHuKa. [leprnenauKymnsap 1 HakJIOHHAS.

['eomeTprueckoe MecTto Touek. bruccekTpuca yriia u cepeuHHBIN NEPIEHANKYISAP K OTPEe3Ky Kak
TreOMETPUUYECKNE MECTA TOUEK.



OKpyXHOCTb M KpYI, XOpJa U JUaMeTp, UX CBOMICTBa. B3auMHOE pacrosioKeHHe OKPYKHOCTH U
npsamoii. KacarenbHast u cekymas K OKpYKHOCTH. OKpy»XHOCTb, BNUCaHHas B yroji. Brnucannas u
OINMCaHHAasl OKPY>KHOCTH TPEYTOJIbHUKA.

6.3. Coneprxanue oOydeHus B 8 Kiacce.

UYerpipéxyronsauku. Ilapamnenorpamm, ero mnpusHaku U cBoWcrBa. YacTHele  ciydau
napajiesIorpaMMoB (IPSIMOYTOJIBHUK, poMO, KBaJpaT), UX NMpHU3HAKU U cBoiictBa. Tpamenus, paBHOOOKas
Tpaneuus, e€ CBOMCTBA U IIpu3HaKu. lIpsmoyronpHas Tpanenus.

Meton yaBoeHusa wmenuasbsl. llenTpanpHas cummerpus. Teopema PDaneca u  Teopema o
IIPOIOPLIMOHANIBHBIX OTpE3KaXx.

Cpennue TMHUM TPEYrojabHUKA U Tpaneuuu. LleHTp Macc TpeyrosnbHuKa.

[Tomobue TpeyrosbHUKOB, KOdQduimenT mnoxodus. Ilpu3Haku MOAOOHMS  TPEYrOJTHHHUKOB.
ITpumeHeHne NoJ00HS TPU PELICHUH IPAKTUYECKUX 3a/1ay.

CpoiictBa 1uiomazeir reomerpuueckux ¢uryp. Dopmynsl Ans  IUIOMAAM  TPEYrojbHHKA,
napasenorpaMma, pom6a u tpanenuu. OTHoIIEHHE IUIoIaAe NoJo0HBIX GUryp.

Brruncnenue miomaaeii TpeyroibHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaTO Oymare.

Teopema IIudaropa. I[lpumenenne Teopemsl [ludaropa npu permeHun npakTHUECKUX 3ajau.

CuHyCc, KOCHMHYC, TaHI€HC OCTpPOro yIrjia MpsAMOYIOJIbHOIO  TpeyroibHHkKa. (OCHOBHOE
TPUTOHOMETPHYECKOE TOXAeCTBO. Tpuronomerpuueckue Gpynkuuu yrios B 30°, 45° u 60°.

BrnucanHble ¥ LIEHTpPaAJIbHBIE YIJIbI, YTOJI MEXAY KacaTeIbHOM M XOPAOH. YIUIBI MEXKIY XOpAamMu H
CEKyLIMMU. BrincaHHble ¥ ONMCAHHbBIE YETHIPEXYTOJbHUKU. B3aMHOE paclonokeHue IByX OKPYKHOCTEH.
Kacanue okpyxnocteil. OOmine kacateabHble K JBYM OKPY>KHOCTSIM.

6.4. Coneprxanue o0y4yeHus B 9 kiacce.

Cunyc, kocunyc, tanreHc yrioB or 0 mo 180°. OcCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO.
DopMyIbl IPUBENCHUS.

Pemenue tpeyronpaukoB. TeopeMa KOCHHYCOB M TEOpEMa CUHYCOB. PellieHne npakTHyecKux 3aad ¢
HCII0JIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeoOpazoBanue nmogodus. [1ogobue coOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 IpoU3BENCHUH OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEAECHUHN OTPE3KOB CEKYIIMX, TEOpEMA O
KBaJparTe KacaTeJIbHOM.

Bekrop, mimMHa (MOJyiab) BEKTOpA, COHAIIPABICHHBIE BEKTOPBI, MPOTHBOMOJIOXKHO HAaIPABICHHbIE
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, ONEpalMy HaJl BEKTOpaMu. PasznoxeHue
BEKTOpA 10 JIBYM HEKOJUIMHEApHBbIM BekTopaM. KoopaunaTs! BekTopa. CKansipHOE IPOU3BEACHHUE BEKTOPOB,
MIPUMEHEHUE I HaXOXKACHUS JUIMH U YTJIOB.

JlekapToBbl KOOpAMHATHI Ha IUIOCKOCTH. YPAaBHEHUS MPSMOM M OKPYKHOCTHM B KOOpJAWHATaX,
nepeceyeHre OKpy>KHOCTEN U IpsIMbIX. MeTo1 KOOpAUHAT U €ro IPpUMEHEHHE.

[TpaBuiibHbIE MHOrOyrojapHuKku. JlimHa okpyxkHocTu. ['pagycHas u paauaHHas Mepa  yria,
BBIUKCIICHHE JUIMH OyT OKpykHOCcTel. [lnomanp kpyra, cektopa, cerMeHTa.

JIBIDKEHUST TUIOCKOCTM U BHYTPEHHHE CHMMETpuUu Quryp (dJIeMeHTapHble NpeACTaBICHUs).
[TapannensHbli iepenoc. [1oBopoT.

6.5. IlpeameTHbIE pe3ysbTaThl OCBOCHUS IPOTrpaMMBbl yueOHOro Kypca «I'eomeTpusi».

6.5.1. [IpenmeTHBIe pe3yNbTaThl OCBOCHHUS MPOTPaMMBI y4eOHOTO Kypca K KOHITy OOy4deHHs B 7
KJIacce.

Pacno3naBaTh M3y4yeHHBIE T€OMETpUYECKHE (DUTYpBI, ONPEAENsATh MX B3aMMHOE pPacIoOXKeHHE,
n300pakaTh TeOMeTpUUYecKre (Urypbl, BHIIOIHATh YEPTEKHU IO YCIOBHIO 3a1a4yd. M3MepsTh TMHEHHbIe U
YTJI0BBIE BEIMUMHBL. Pemarh 3a1auu Ha BBIYMCIEHUE JITTMH OTPE3KOB U BEJIMYHMH YTJIOB.

[TpoBoauTh TrpyOyro OLEHKY JMHEHHBIX M YIJIOBBIX BEJIMYMH NPEIMETOB B pEabHOW KHU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznuyark pa3mMepbl 3TUX OOBEKTOB I10 MOPSIIKY BETHUNHBI.

Ctpouth 4epTekH K F€OMETPUUECKUM 3a/1a4aM.

[Tonb30BaThcs NpPU3HAKAMH PABEHCTBA TPEYTOJbHUKOB, HCIOJIb30BaTh IPHU3HAKK M CBOMCTBa
PaBHOOEIPEHHBIX TPEYTOJILHUKOB MPH PEILICHUH 3ajay.

[TpoBOAUTD JTOTHYECKHE PACCYKICHUS C UCTIOIB30BAaHUEM I€OMETPHUUECKUX TEOPEM.

[Tonp30BaThbcs NpHU3HAKAMH PaBEHCTBA IPSMOYIOJbHBIX TPEYrOJbHUKOB, CBONCTBOM MEIHMAHBI,
MPOBEIEHHON K TUIIOTEHY3€ NMPSMOYTOJIBbHOTO TPEYTOJIbHUKA, B PEIICHHUH T€OMETPUUECKUX 3a/1au.

OnpenensaTh NapaIeNbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpBIE 00pa3yeT ¢ HUMH CEeKyllas.
OmnpenensTs napamieNnbHOCTh HPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSHUNM OT TOYEK OJHOM MHpSIMOM 0
TOYEK APYrOU MPSMOMU.



Pemats 3amaun Ha KieTyaToil Oymare.

[TpoBOUTH BBIYMCICHUS U HAXOJHWTh YHCIIOBbIE U OYKBEHHBIC 3HAUEHHUS YTJIOB B TE€OMETPHUUYCCKUX
3a/layax C HCIOJIb30BAHMEM CYMMBI YIJIOB TPEYroJbHUKOB M MHOTOYTOJIbHUKOB, CBONCTB YIJIOB,
00pa30BaHHBIX MPH MEPECCUCHUH JIBYX MapaJlICIbHBIX MPSMBIX CEKYIIeH. PemaTe npakTudeckue 3a1auu Ha
HaxO0JICHUE yTJIOB.

BrnaneTs MOHATHEM T'€OMETPUYECKOTO MECTa TOYECK. YMETh ONpPENesiTh OMCCEKTPHUCY yIria Hu
CEpeIMHHBIN MEPIEHINKYIISIP K OTPE3KY KaK FT€OMETPUUECKUE MECTa TOYEK.

@opMyJIUPOBaTh OMPEACICHUS] OKPY)KHOCTH M Kpyra, XOpAbl M JUaMeTpa OKPY>KHOCTH,
M0JIb30BAThCSI UX CBOMCTBAMU. Y METh IPUMEHSThH 3TU CBOMCTBA MPU PELICHUH 3a/1a4.

Bianers MmoHSTHEM OMMCAHHOW OKOJO TPEYTrOJbHUKA OKPYXKHOCTH, YMETh HAaXOJWUTh €€ IEHTP.
[Tonb3oBaTbes (hakTamMu O TOM, YTO OMCCEKTPUCHI YTIIOB TPEYrOJbHUKA MEPECEKAIOTCS B OJJHOW TOYKE, U O
TOM, YTO CEPEAMHHBIC MTEPIICHANKYIISIPBI K CTOPOHAM TPEYrOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Bnaners nonsiTHeM KacaTeNbHOM K OKPYXHOCTH, MOJIb30BATHCS TEOPEMOM O MEPIEeHIUKYISIPHOCTH
KacaTeJIbHOU U paJinyca, MPOBEIEHHOTO K TOUKE KaCaHUSI.

[Tonb30oBaTbcs MPOCTEUIIMMU T'€OMETPUUYECKUMH HEPABEHCTBAMH, IMOHMMATh HX MPAKTHYECKUI
CMBICII.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOCHUS C TOMOIIBIO [IUPKYJIS U TUHEHKHU.

6.5.2. [IpeameTHbIe pe3ynbTaThl OCBOCHMsSI MPOTPaMMbI Y4eOHOTO Kypca K KOHIy oOyueHus B 8
KJjacce.

Pacno3HaBaTh OCHOBHBIE BUbI YETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI, M0JIb30BAaThCS UX CBOWCTBAMHU
MIPU PEIICHUN TEOMETPUUYECKHX 3a/1a4.

[TpuMeHsTh CBOMCTBA TOUKH IEpeceYeHrs MeaH TPEYroJbHUKa (IIEHTpa Macc) B PEIICHUH 3a/au.

Brnaners moHsiTHEM CcpenHEW JMHUM TPEYroJIbHMKAa M Tpanelud, MPUMEHSTh HUX CBOWMCTBA IpHU
peleHn reoMeTpuueckux 3anad. Ilonb3oBaThesa TeopeMoidt dajeca U TEOPEMOM O MPOHOPLMOHAIBHBIX
OTpe3Kax, MPUMEHSTh X JUIs pEeIIeHUs MPAKTUUECKUX 3a/1a4.

[TpuMeHsTh MPU3HAKU MTOI00US TPEYTOIBHUKOB B PEIICHUH F€OMETPHUECKUX 3a7au.

[Tonme3oBatbest Teopemoii [Tudaropa aiis pemeHns reoOMEeTPUISCKUX U MMPAKTHIeCKuX 3a1a4d. CTpOUTh
MaTeMaTUYeCKyl0 MOJEJb B MPAKTUYECKUX 3a/auaX, CaMOCTOSTEIIBHO MHPOBOAUTH YEPTEX U HAXOAUTH
COOTBETCTBYIOIIHNE JITTUHEI.

Bnanete NOHATUSMHM CHHYCA, KOCMHYCA M TaHI'€HCA OCTPOTO YIJIa MPSMOYTOJIBHOTO TPEYroJIbHUKA.
[Tonp30BaTbCs STUMHM MOHATUSIME JIJIS1 PEIICHUS] PAKTUYECKUX 3a7a4.

BrbraucnsaTs (pa3nuuHbIME CIIOCOOAMHM) TUIOIIAIb TPEYTroJIbHUKA U TUIOIIAId MHOTOYTOJIBHBIX (QUTYD
(moNB3yACh, A€ HEOOXO0IUMO, KabKYIATOpOM). [[pUMEHSTh TTOJTy4eHHBIE YMEHHUS B MPAKTHYECKUX 3a/1auax.

Bnanete MOHATHAMHM BIMCAaHHOTO M ILIEHTPAJIBHOTO yTIJla, UCHOJIb30BAaTh TEOPEMBI O BIHCAHHBIX
yriax, yriax MeXay XopaamH (CEeKYyIIMMH) M yrie MEXJy KacaTeJIbHOW U XOpAOW TpH PEIICHUH
F€OMETPUYECKHX 3a/1a4.

Brnamere moOHATHEM ONHMCAHHOTO  YETHIPEXYTOJbHUKA, NPUMEHSITh CBOWCTBA  OINHMCAHHOTO
YEeTBIPEXYTOJIbHUKA ITPU PELICHUU 3a]1a4.

[IpuMeHATh TIOJNyYEHHBIC 3HAHWSA Ha TMPAKTUKE — CTPOUTh MaTeMaTUYeCKHe MOJENIW IJisi 3ajad
peasbHOM KU3HH U MIPOBOJUTH COOTBETCTBYIOLIUE BBIYUCICHHSI C IPUMEHEHHEM MOA00MS M TPUTOHOMETPUH
(mONB3yACh, Te HEOOX0IUMO, KABKYISITOPOM).

6.5.3. [IpeameTHbIe pe3ynbTaThl OCBOCHMSI MPOTPAMMBI Y4eOHOTO Kypca K KOHIy oOyueHus B 9
KJacce.

3HaTh TPUTOHOMETPUYECKUE (YHKIMU OCTPHIX YIJIOB, HAaXOIUTh C WX TOMOIIBIO pa3IHyYHBIC
AJIEMEHTBI TIPSIMOYTOJIBHOTO TPEYTOJIbHUKA («PEIICHUE MPSIMOYTOIBHBIX TPEYroJbHHUKOBY»). Haxomuts (c
MTOMOIIBIO KaJbKYIATOPa) ATUHBI U YTIIBI 111 HETAOIMYHBIX 3HAYCHHIA.

[Tonp3oBatbest (popmysnamMu TPUBEAECHUS W OCHOBHBIM TPHUTOHOMETPHYECKHUM TOXKIECTBOM ISt
Hax0JIeHUS COOTHOILLIEHUN MEXy TPUTOHOMETPUUECKUMHU BEIMYMHAMU.

Hcnonp30BaTh TEOpEeMbl CHHYCOB W KOCHHYCOB JJIi HAaXOXACHHUS Pa3IUYHBIX DJEMEHTOB
TPEYroJIbHUKA («pELIEHUE TPEYTOJbHUKOBY), IPUMEHSTh UX MPU PEIICHUH T€OMETPUUECKUX 3a1ad.

Brnanets moHsTtusiMu npeoOpazoBaHUsS MOA00WS, COOTBETCTBEHHBIX 3JIEMEHTOB TOIOOHBIX (PUTYD.
[Tonb3oBaTbes CBOMCTBaAMU MOJ00UST TPOU3BOIBHBIX (PUTYp, YMETh BBIUUCIATH JTMHBI U HAXOAUTH YTIIBI Y
noao0HbIX ¢uryp. [IpuMeHaATs CBOCTBA MOJOOMS B MPAKTHYSCKUX 3a/JadaX. YMETh MPUBOJIUTH MPUMEPHI
MO0OHBIX (PUTYP B OKPYKAIOIIEM MUPE.

[Tonp30BaThCs TEOpEeMaMu O MPOU3BEICHUH OTPE3KOB XOP/I, O MMPOU3BEICHUN OTPE3KOB CEKYIIUX, O
KBaJlpaTe KacaTeJIbHOMU.



[Tonp30BaTbes BEKTOpAaMH, TOHUMATh UX T€OMETPUYECKUNA U (PU3UYECKHI CMBICH, IPUMEHATh HX B
pELICHNHM TeOMETPUYECKUX MU (u3ndeckux 3aaad. [IpUMeHATh CKalsipHOE NPOU3BENEHUE BEKTOPOB IS
HaXO0XJACHUS JUIMH U YIJIOB.

[Tosp30BaTbCAd METOAOM KOOPAMHAT Ha IUIOCKOCTH, NPUMEHATH €r0 B PEUICHUHM T'€OMETPUYECKUX H
IIPaKTUYECKUX 3ajau.

Brnaners NOHATUAMY NPAaBUIBHOTO MHOTOYTOJIBHUKA, [UTMHBI OKPY>KHOCTH, JUIMHBI JYT'H OKPY’KHOCTH
U PaJlMaHHOW MEpBI yIJIa, YMETh BBIYMCIATH IUIOLIAb Kpyra U ero yacteil. [[puMeHsITh noay4eHHble yMEHUs
B IIPAKTUYECKUX 3aJa4ax.

Haxoaute ocu (M LEHTPBI) CUMMETPUU (GUTYp, IPUMEHATH JABHKEHHS TUIOCKOCTH B MPOCTEHINX
ClIy4dasix.

[TpuMeHsTh NMOJy4YEHHBIE 3HAHWA HAa NPAKTUKE — CTPOUTHh MaTeMaTU4YECKUE MOJEIM IJisi 3aaady
peanbHOM KM3HM M IPOBOAUTH COOTBETCTBYIOLIME BBIYMCIEHHA C IPUMEHEHHEM Ioxo0us U
TPUTOHOMETPHUYECKUX (PYHKIUHU (TI0JIB3YSCH, T/Ie HEOOXOIUMO, KAIBKYIIATOPOM).

7. ®enepanpHas pabouas nporpamma yueOHOro Kypca «BeposTHOCTh U cTaTHCTHKa» B 7-9 Kiaccax
(Tamee COOTBETCTBEHHO — MPOrpaMMa y4eOHOTro Kypca « BeposiTHOCTb U CTaTUCTHKAY, Y4€OHBIH KypcC).

7.1. [losicHuTenpHas 3aMucKa.

7.1.1. B coBpeMeHHOM IU(PPOBOM MHUPE BEPOATHOCTh M CTATUCTHKA MPUOOPETAOT BCE OOJBIIYIO
3HaYMMOCTb, KAaK C TOYKHM 3pEHHUS INPAKTUUYECKUX IMPWIOKEHUH, Tak M HMX pOIM B 00Opa3oBaHuUW,
HEOOX0IMMOM Ka)KJJOMy 4YeloBeKy. Bo3pacTtaer uucio mpodeccuii, Ipu OBIAICHUNA KOTOPBIMU TpeOyeTcs
xopomiass 0a3oBasi MOATOTOBKAa B 0O0JACTH BEPOSTHOCTU W CTAaTUCTUKH, Takas MOATOTOBKA BaXKHA JUIs
MIPOJOIDKEHHS 00pa30BaHUs | ISl yCHEITHOW PO ECCHOHATBHON Kapbephl.

Kaxaplii 4esI0BEK NOCTOSSHHO NMPUHUMAET PEIICHUS HA OCHOBE UMEIOLIMXCS y HEro JaHHbIX. A Ul
00OCHOBAHHOTO MPHHSTHUS PEUICHUS B YCIOBUAX HEJOCTaTKa MM M30bITKa HH(OpMAIMH HEOOXO0AUMO B TOM
qHcIIe XOPOUIO ChOPMUPOBAHHOE BEPOSITHOCTHOE U CTATUCTUUYECKOE MBIIIICHHE.

HIMeHHO TI0ATOMY OCTpO BCTaa HEOOXOAMMOCTh c(hOPMUPOBATH y 00yUdarOIIMXCs (PYHKIMOHATBHYIO
IPaMOTHOCTh, BKJIIOYAIOLIYIO0 B c€0s1 B KaYeCTBE HEOTHEMJIEMON COCTABIIAIOIIEH yMEHUE BOCHPUHUMATh U
KPUTHYECKH aHAIM3UPOBATh HWHQPOPMAIHMIO, MPEICTABICHHYI0 B pPa3JMYHBIX (opMax, IOHHUMATh
BEPOATHOCTHBIN XapakTEp MHOTUX PEAIbHBIX IIPOLECCOB M 3aBUCHUMOCTEH, IPOU3BOIUTH IPOCTEHIINE
BEPOATHOCTHBIE PACUETBI.

3HaKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMH NPUHIIMIIAMU cOOpa, aHAJIN3a U NPE/ICTaBICHUS TaHHbIX
W3 Pa3IUYHBIX cdep KU3HU OOIIECTBA W TOCYJapCTBa MPUOOIIAET OOyYaOMMXCS K OOIIECTBEHHBIM
uHTepecaM. V3yueHne ocHOB KOMOMHATOPUKY pa3BUBAET HABBIKM OpraHU3alMM Nepedopa u mocuéTa yucia
BAapHaHTOB, B TOM 4HCJE€ B NPUKIAJHBIX 3a/JadaX. 3HAKOMCTBO C OCHOBAMU TEOpHHM TIpadoB cO3TaET
MaTeMaTHuecKuil (GyHIaMeHT uid (OpMUPOBaHUS KOMIIETEHIMH B 00JacTu MHGOPMATUKU U LU(PPOBBIX
TexHosoruil. [Ipu M3yuyeHuu CTaTUCTUKU U BEPOATHOCTH OOOTallaroTcs MpeiCTaBiIeHHs] 00ydaromuxcs o
COBPEMEHHOW KapTHHE MHpa U METO/IaX €ro Uccie0BaHusl, (GOPMHUPYETCs TOHUMAaHUE POJIM CTATUCTUKU KaK
MCTOYHUKA COLIMATIBHO 3HAYMMOM MH(OPMALIUY U 3aKJIaAbIBAIOTCA OCHOBBI BEPOSTHOCTHOTO MBIIIICHUSI.

7.1.2. B cOOTBETCTBUU C AAHHBIMHU LIEJISIMU B CTPYKTYpe NMporpaMMbl yueOHOro Kypca «BeposTHOCTh
U CTaTUCTHKa» OCHOBHOTO 0OIIero oOpa3oBaHHUs BBIJEIEHBI CIENYIOLIHE COJEP’KaTeIbHO-METOINYECKUE
muaun:  «llpencraBneHune MaHHBIX M ONMCATENbHAs CTATUCTUKA», «BeposTHOCTB», «IJIEMEHTHI
KOMOMHaTOpUKN», «BBeaeHne B Teoputo rpadosy.

Copnepxanue nmuHuun «llpeacraBneHne NaHHBIX U ONMCATEIbHAs CTATHUCTUKA» CIIY)KUT OCHOBOW JUIS
(dbopMUpOBaHUS HaBBIKOB paboOThl ¢ HH(OpMalMed: OT YTeHHs U UHTepIpeTanud HHPOopMaIuH,
NpEeJCTaBICHHON B Tabiuax, Ha quarpaMMax M rpadpukax, 10 coopa, MpeacTaBICHHUs U aHAU3a TaHHBIX C
HCIOJIb30BAaHUEM CTAaTHUCTUYECKUX XapaKTEepPUCTUK CpeJHUX U pacceuBaHus. PaboTtas ¢ JaHHBIMH,
oOyyJaroluecst ydarcsi CUMTBIBaTh M HMHTEPIPETUPOBATh JaHHbIC, BBIIBUTATh, APTYMEHTUPOBATh H
KPUTHUKOBaTh MpPOCTEHIINE TUIOTE3bl, Pa3MBIIUIATH HAJ (pakTOpamu, BBI3BIBAIOIIMMHU HW3MEHUYUBOCTb, U
OLICHMBATh UX BIIMSHUE HA paCCMAaTPUBAEMBbIE BETMYMHBI U IIPOLIECCHI.

VHTYyUTUBHOE TNpEACTaBICHUE O CIY4alHOW W3MEHYHMBOCTH, HCCIIEIOBAHHE 3aKOHOMEPHOCTEH H
TEHJCHIIMIM CTAaHOBUTCSI MOTUBHPYIOIIEH OCHOBOM JUISl U3yUEHUSI TEOPUU BEPOATHOCTEN. bombiioe 3HaueHne
UMEIOT IPAKTHYECKUE 3aJIJaHUsl, B YACTHOCTH OTIBITHI C KIACCUYECKUMHU BEPOSATHOCTHBIMU MOJIEIISIMH.

[ToHsiTHE BEPOSATHOCTH BBOJIUTCS KaK Mepa MpaBaonoAodus ciydaiiHoro coobitus. [Ipu msyueHun
yueOHOro Kypca oOydaromuecs 3HAKOMSTCS C MPOCTEHIIMMHM METOJaMH BBIUMCIICHHUS BEPOSITHOCTEH B
CIIy4alHBIX SKCIIEPUMEHTAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU HCXOJaMH, BEPOSITHOCTHBIMU 3aKOHAMH,
MO3BOJISIIOIIMMU CTaBUTh M peliath Oosiee CIOXKHbIE 3agaud. B y4eOHbI Kypc BXOISAT HayallbHbIE
IIPEICTABICHMS O CIIy4allHbIX BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTHUKAX.



B pamkax yueOHOTO Kypca OCYIIECTBIISCTCS 3HAKOMCTBO OOYYAIOIIMXCS C MHOXECTBAMH H
OCHOBHBIMM OTI€pallMsIMU HAaJl MHOXECTBAMH, PACCMATPHUBAIOTCS MPUMEPHI NMPUMEHEHUS ISl PEIIeHUs
3a/1a4, a TAK)KE UCIIOJIb30BAHUS B IPYTHX MAaTEeMAaTUYECKUX KypcaX U Y4eOHBIX MpeIMeTax.

7.1.3. B 7-9 kmaccax usydaercss ydeOHbIN Kypc «BeposiTHOCTh M CTaTUCTHKA», B KOTOPBIA BXOIAT
pasznensl:  «lIpencraBieHue JaHHBIX M ONMcATeNbHAs CTAaTUCTHKA», «BeposSTHOCTB», «OIIEMEHTHI
KOMOHMHATOpUKN», «BBeaenue B Teoputo rpadoBy.

7.1.4. O0Ouiee 4uCIO 4acoB, PEKOMEHJOBAHHBIX JI1 M3ydeHUs ydeOHoro kypca «BepodTHocTh u
cratuctuka», — 102 gaca: B 7 knacce — 34 gaca (1 4ac B Hegenmo), B 8 kiacce — 34 vaca (1 yac B Heeln), B
9 knacce — 34 ygaca (1 yac B Hezeno).

7.2. Coneprxanue oOy4deHus B 7 Kjacce.

[IpencraBienue AaHHBIX B BHJE TaONUI, auarpamMMm, rpadukoB. 3amoiHEHUE TaOJUI, YTCHUE H
MMOCTPOCHUE TUarpaMm (CTOJIOMKOBBIX (CTOJIOUATHIX) M KPYroBbIX). UTeHne rpadukKoB peajbHbIX MPOIIECCOB.
W3Bneuenne nupopMaluy U3 AMarpaMm U TaOJIHIl, UCTIOIb30BaHUE U MHTEPIIPETALUS TaHHBIX.

OnucartenbHass CTaTUCTUKA: CpegHee apudMeTHYecKoe, MeauaHa, pa3Max, Haubonbliee Hu
HaMMEHbIIee 3HAaYeHUsI Habopa YMCIOBBIX JaHHBIX. [IpruMepsl ciyyailHON H3MEHYHBOCTH.

Cry4aifHpI JKCIIEpPUMEHT (OMBIT) W ciaydaiiHoe coObiTHe. BepostHocTs W 4yacTtoTa. Poub
MaJIOBEPOSITHBIX U TPAKTHUYECKH JOCTOBEPHBIX COOBITUH B Ipupoae W B oOmiecTBe. MoHETa M UrpajgbHas
KOCTh B TEOPHH BEPOSITHOCTEH.

I'pad, BepmmHa, pedbpo. CremeHp BepmmHbL. Ywmcno pédep W cymMMapHas CTENCHb BEPIINH.
[IpencraBnenne o cBsizHOCTH rpada. Llenu m mukisl. I[lytu B rpadax. OO6xon rpada (SHIEpOB IyTh).
[IpencraBnenne 06 opueHTHPOBaHHOM rpade. Pemenne 3a1a4 ¢ moMomsio rpagos.

7.3. Coneprxanue o0y4yeHus B 8 Kiacce.

[IpencraBnenue JaHHBIX B BUJIE TaOIUL, TUarpaMm, rpaguKkos.

MHOKeCTBO, 3JIEMEHT MHOKECTBa, MOJAMHOXkecTBO. Omnepanuu HaJl MHOXECTBAaMH: OOBEIMHEHUE,
nepeceyeHue, nomnonHeHrne. CBOMCTBA onepanuii HajJ, MHOXECTBAMM: IEPEMECTUTEIBHOE, COYETATEIbHOE,
pacnpeenuTenbHoe, BKIoUeHus. Vcrnonbp3oBaHue rpadudeckoro mpecTaBiIeHUs] MHOKECTB ISl OMTUCAHUS
peaJIbHBIX MIPOLIECCOB U ABJICHUH, IPU PELICHUU 3a]1a4.

W3mepenune paccemBaHusi AaHHbIX. Jlucmepcuss W CTaHAApTHOE OTKJIOHEHHE YHMCIOBBIX HaOOpOB.
JlnarpaMma paccenBaHusl.

DneMeHTapHbIe COOBITUS CiiydaiiHoro onbita. Ciyuaiinbsie coObITHS. BeposTHocTH cOOBITHI. ONBITHI
C PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMHU COOBITUAMH. CiydaifHbIid BIOOP. CBSA3b MEKIY MaJTOBEPOSTHBIMU U
MIPAKTUYECKH TOCTOBEPHBIMU COOBITUSMU B IPUPOJIE, OOIIECTBE U HAyKeE.

JepeBo. CBoiicTBa J1epeBbEB: €AMHCTBEHHOCTh IYTH, CYIIECTBOBAHWE BUCSYEH BEpPUIMHBI, CBS3b
MEX/1y YMCIIOM BepIuH U unciaoM pédep. [IpaBuno ymHoxenus. Pemenue 3aaay ¢ momoirsio rpados.

[IporuBononoxusie coObiTHsA. Juarpamma Oiiniepa. OObeIWHEHHE W TIEPECEUCHHE COOBITUM.
HecoBmectHbie coObiTHS. Dopmyna CIOXKEHHUS BEpOSTHOCTEH. YCIOBHas BeposSTHOCTh. [IpaBuio
ymHoxkeHusi. HesaBucumele coObitus. IlpencraBieHue skcriepuMeHTa B BHJE JepeBa. Pemienue 3agad Ha
Hax0’KJIEHHE BEPOSITHOCTEN C MOMOIIBIO JIEPEBA CIIYyHailHOTO SKCIIEPUMEHTA, IMarpamm Dilsepa.

7.4. Coneprxanue o0yuyeHus B 9 kiacce.

[IpencraBienue JaHHBIX B BUAE TaONHIl, AUarpamm, rpadukoB, UHTEpIpETAIUs AaHHBIX. UTeHHe U
MIOCTPOEHUE TAOIUL, TUarpaMm, rpaguKoB MO PEATbHBIM JaHHBIM.

[lepecranoBku u (aktopuan. Coyeranus u yucino couetanuii. Tpeyronpauk [lackans. Pemenue
3aJ1a4 ¢ UCIOJIb30BaHNEM KOMOUHATOPUKH.

['eomeTpuyeckast BeposTHOCTh. ClydailHbIi BEIOOP TOUKHU U3 GUTYPHI Ha IIIOCKOCTH, U3 OTPE3Ka U U3
IYTH OKPY>KHOCTH.

Ucnertanue. Yenex u Heynaya. Cepusi ucnbiTaHud A0 nepBoro ycmexa. Cepus HCHbITaHUN
bepnymnu. BepostHocTH coObITHI B cepuu ucnibiTaHui bepryiu.

CnydaifHasi BeTMYMHA U paclpe/ielieHue BepoATHOCTEeH. MareMaTuueckoe OXUIAHUE U JIUCIIEPCHsL.
[Ipumepbl MaTeMaTHYECKOTO OXHJAAHHUA KAaK TEOPETUYECKOTO CpEAHEero 3HA4YEeHHUsS  BEJIUYMHBIL.
MareMatuueckoe OXUJAaHUE M JUCHEPCHUS CIY4YalHOW BEIMYMHBI «YUCJIO YCIIEXOB B CEPUU HCHBITAHUM
beprymn».

[TonsiTHe 0 3aKOHE OONBIINX YKcel. M3MepeHne BeposTHOCTEH ¢ MOMOIIbIO 4acTOT. Posb 1 3HaueHue
3aKOHa OOJIBIIMX YKCEN B IPUPOJE U OOLIECTBE.

7.5. [IpenMeTHBIC pe3yNbTaThl OCBOCHUS MTPOTPAMMBI Y4eOHOTO Kypca «BeposSTHOCTh U CTaTUCTUKAY.

7.5.1. TlpeameTHble pe3ynbTaThl OCBOCHMSI MPOrpPaMMbl Y4eOHOTo Kypca K KOHIy oOy4deHus B 7
KJ1acce.



Yurate uH(pOpMaLHIO, TPECTABICHHYIO B TA0IMIIaX, HA [UarpaMMax, MPeACTaBIsATh JaHHBIE B BUIE
TaOJIHI], CTPOUTH AWArpaMMBbI (CTOIOMKOBBIC (CTOIOUATHIC) U KPYTOBBIC) IO MAaCCHBAM 3HAYCHUM.

OnuceiBaTh U MHTEPIPETUPOBATH PealibHBIC YHCIOBBIC AAHHBIC, MPEACTABICHHBIC B TaOIHMIAX, HA
nuarpaMmax, rpadukax.

Mcnonb30BatTh Ui ONMCAHUS JAHHBIX CTAaTHCTUYECKUE XapaKTePUCTHKH: CpeiHee apu(MeTHIecKoe,
MearaHa, Haubosblllee ¥ HAaMMEHbIIee 3HAUeHUS, pa3Max.

HmeTs mpencTaBiIeHUE O CIIYyYallHOH HM3MEHYMBOCTH Ha MPUMEpPax IeH, (PU3UYEeCKHX BEIUYHH,
AHTPOIOMETPUUECKUX JaHHBIX, UMETh MPEICTABICHUE O CTATUCTUYECKON YCTOWYMBOCTH.

7.5.2. [IpenmeTHbie pe3ynbTaThl OCBOCHHUS MPOTPaMMBbI y4yeOHOro Kypca K KOHILy oOy4deHHus B 8
KJ1acce.

W3Briekatb W TpeoOpa3oBbIBaTh WHGOPMAIMIO, TPEJICTABICHHYIO B BHJE TAaOIUI], Iuarpamw,
rpaduKoB, MPEICTaBIATh JaHHbIE B BUJE TaONIHII, AUArpamMmm, rpaduKosB.

OnucelBaTh JaHHBIE C IIOMOLIBIO CTAaTUCTUYECKUX IIOKa3aTeled: CpelHUX 3HAYEHUH U Mep
pacceuBaHus (pa3Max, JUCIEPCUsl U CTaHJAPTHOE OTKJIOHEHHE).

HaxoauTh 4acTOThl YUCIOBBIX 3HAYEHUW W YACTOTHI COOBITHI, B TOM YHCIE IO pe3yJbTaram
WU3MEPECHHH 1 HAOJIOICHUH.

HaxoauTte BEpOsITHOCTH CITydailHBIX COOBITHH B OMBITaX, 3Hast BEPOSATHOCTH JIE€MEHTAPHBIX COOBITHH,
B TOM YHCJIE B OMBITAX C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMH COOBITHUSIMHU.

Hcnonp3oBarh TpaduvecKhue MOJCTH: JIEPEBO CIIYYaHOTO 3KCIICpUMEHTa, Juarpammbl Oiepa,
YHCIIOBas MpsMasl.

OrniepupoBaTh MOHATUSIMH: MHOXKECTBO, IMOJMHOXECTBO, BBINOJIHATH ONEPAIlMU HaJl MHOXKECTBAMU:
o0beIMHEHNE, TepeceYeHre, OMOJIHEHHUEe, MEePEeYUCHATh 3JIEMEHThl MHOKECTB, MPHUMEHSTh CBOWCTBA
MHOECTB.

Hcnone3oBath Tpaduyeckoe NpeACTaBICHHE MHOMKECTB M CBA3CH MEXAY HHUMH ISl OMHCAHUS
MIPOIIECCOB U SIBJICHU, B TOM YHUCJIE MPU PEIICHUH 3a7a4 U3 APYTUX yU4eOHBIX MPEAMETOB U KYPCOB.

7.5.3. [IpeameTHble pe3ynbTaThl OCBOCHMSI MPOTPaMMbI Y4eOHOTO Kypca K KOHIy oOyueHus B 9
KJ1acce.

W3Bnekaty u npeoOpa3oBbIBaTh WHGOPMALINIO, MPEACTABICHHYIO B Pa3IMYHBIX UCTOUYHUKAX B BUIE
Ta0JINII, AUarpaMm, Tpad)uKoB, IPEICTABIISITH JAHHBIC B BUJIE TAOJIHII, JHArpaMm, TpaduKoB.

Pemare 3amauM  OpraHM30BaHHBIM [EepeOOpPOM BapUAHTOB, a TaKXKe C HCIOJIb30BAaHHEM
KOMOWHATOPHBIX TIPABUI U METOIOB.

Hcnonb30BaTh onucaTeabHblE XApAKTEPUCTUKHU MJIi MACCUBOB YHCIIOBBIX JAHHBIX, B TOM YHCIIE
CpeIHUE 3HAUECHUS U MEPbI pacCEUBaHUSI.

HaxonuTh 4acTOThl 3HaUY€HWH U YACTOTHI COOBITHSA, B TOM 4YHCIIE MOJB3YSACh pPE3yIbTaTaMH
MPOBEACHHBIX U3MEPEHUI U HAOJIOICHUH.

HaxoauTh BEpOSTHOCTH CIydyallHBIX COOBITUH B M3YUYEHHBIX OMBITaX, B TOM YHCJIE B OMBITaX C
PaBHOBO3MOKHBIMHU JJIEMEHTAPHBIMU COOBITHSIMU, B CEPHUSAX MCHIBITAHUNA IO MEPBOTO yCIeXa, B CEPHUIX
ucneITaHui bepHymu.

NmeTs ipeacTaBiieHUE O CIIy4alHOW BEJIMYMHE U O PACIPEICIICHUU BEPOSTHOCTEM.

HmeTh mpeacTaBieHUE O 3aKOHE OOJNBIINX YKCET KaK O MPOSIBICHUN 3aKOHOMEPHOCTH B CIIy4aiiHOMN
M3MEHYMBOCTH U O POJIU 3aKOHA OOJIBIIINX YHCEI B IPUPOJIE U OOIIECTBE.



