3.9 PaGouass nporpamMa no yue0HOMY npeaMeTy
«MaremaTtuka» (0a30Bblii YPOBEHD).

3.9.1. Pabouas mporpamma o yueOHOMY npeamety «Marematukay (6a30BbIit
ypoBeHb) (mpenmeTHas obnacth «Marematuka W uH(pOpMaTUka») (manee
COOTBETCTBEHHO — IporpaMmMa II0 MaTeMaTUKe, MaTeMaThKa) BKJIIOYaEeT
MOSICHUTENBHYIO 3alUCKY, COJEpKaHHe OOY4YEHUSs, IUIAHUPYEMbIe pPE3yJIbTaThl
OCBOEHHSI IPOTPAMMBI 110 MATEMATHKE.

3.9.2. IlosicHuTEeNbHAS 3aMHCKAa.

3.9.2.1. Ilporpamma 1Mo MareMaTtuke s oOydaromuxcs 5-9 kiaccos
paszpaborana Ha ocHoBe ®I'OC OOQ. B nporpamme 1o MaTeMaTUKe YYTEHBI UACH
Y TIOJIOKEHUS KOHLICTIIINY Pa3BUTHSI MaTeMaTHYeCKOro oopa3oBanus B Poccuiickoit
denepanu.

3.9.2.2. IlpenmMeToM MaTeMaTHKU SIBISIOTCS (QyHIaMEHTalIbHbIE CTPYKTYPHI
HAIIET0 MUpa — MPOCTPAHCTBEHHBIE (POPMBI M KOJIUYECTBEHHbBIE OTHOIICHUS (OT
IPOCTEUINX, YCBAMBAEMbIX B HEMOCPEICTBEHHOM ONBITE, [0 JOCTaTOYHO
CJIOKHBIX, HEOOXOOUMBIX JUISI Pa3BUTHS HAYYHBIX U TIPUKIAIHBIX HUJEH).
Marematuyeckue 3HaHUS OOECIEUYMBAIOT MMOHMMAHUE MPUHIIMIIOB YCTPOWCTBA H
UCIIOJb30BaHUSI COBPEMEHHOW TEXHUKH, BOCHPHUSATHE U  HUHTEPIPETALUIO
COLIMAJIBHOM, YKOHOMHUYECKOW, MOJUTUYECKON MH(POPMALIMH, JAI0T BO3MOXKHOCTh
BBITIOJTHSTH PACU€Thl U COCTABJIATH AJITOPUTMbBI, HAXOJUTh U IPUMEHSTH (DOPMYIIBI,
BJIQJICTh NMPAKTUYECKUMH NPUEMAMH T€OMETPUUYECKUX MU3MEPEHUM U MOCTPOEHUH,
YUTaTh WH(OpPMAIMIO, TIPEICTABICHHYIO B BUJE TaOJMII, AMarpaMM U rpauKoB,
)KUTh B YCIIOBHSX HEOMPENCIEHHOCTH W TOHMMAaTh BEPOATHOCTHBIM XapakTep
CIIy4aitHBIX COOBITHI.

3.9.2.3. Uzyuenue MaTeMaTHKHU dbopmupyet y o0yJaroIuxcs
MATEMaTUYECKUA CTWIb  MBIIUIEHUS, NPOSABISAIOIIMNCI B  ONPEICIIEHHBIX
YMCTBEHHBIX HaBbIKax. OOywyaroluecs OCBaMBAaIOT TaKWe MPUEMBI U METOMbI
MBIIIICHUS, KaK WHAYKIUS W JEAYKIUs, 0000IIeHe U KOHKPETHU3aIusl, aHAIN3 U
CHUHTE3, KIacCUpUKalusi M CUCTEeMaTH3alus, a0CTparupoBaHHE W AaHAJOTHS.
OOBEeKTh MAaTeMATHUYECKHX YMO3aKIIOUEHUH, TNpaBWiIa HX KOHCTPYUPOBAHMS

PACKPLIBAIOT MCXAHHU3M JIOTHYCCKUX HOCTpOCHPIﬁ, CHOCO6CTBYIOT BBIpa6OTKC
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yMeHust (HOpMyIHpoBaTh, OOOCHOBBIBATh M JOKA3bIBATH CYXACHHS, TEM CaMbIM
Pa3BUBAIOT JIOTHYECKOE MbIlUIeHHEe. VI3ydeHne wMareMaTuku oOecreurnBaeT
¢dbopMHpoOBaHKE ANTOPUTMHUUECKON KOMITOHEHTHI MBIIINICHUS! U BOCIUTAHUE YMEHUN
JeCTBOBaTh MO 33JaHHBIM AaJTOPUTMAaM, COBEPIICHCTBOBAaTh W3BECTHBIE U
KOHCTPYHpOBaTh HOBbIE. B mporecce pemieHus 3ajlad — OCHOBOW Yy4eOHOMU
JESATEIPHOCTH HAa ypOKaX MaTeMaTUKU — Pa3BUBAIOTCS TBOpUYECKAs M MPUKIIAIHAS
CTOPOHBI MBIIIJICHUSI.

3.9.2.4. O6yuenne wmaTemaTuke JaéT BO3MOXKHOCTh  pPa3BUBaTh Y
oOyyarolmuxcs TOYHYIO, palUMOHAJIbHYI0 M HUH(POPMATUBHYIO pEYb, YMEHHE
oTOMpaTh Hauboyee MNOAXOIAIINE SA3BIKOBBIE, CHMBOJMYECKHE, TpaduyecKue
CpEeICTBA JIJIsl BRIPAXKCHUS CYKJICHUHN M HATJIATHOTO UX TPECTABICHUS.

3.9.2.5. [Ipu u3yyeHNN MaTEeMaTUKH OCYIIECTBISIETCS 00IIee 3HAKOMCTBO C
METOJIaMU MTO3HaHUs IeUCTBUTEIBHOCTH, IPEJICTABICHUSIMU O IPEIMETE U METOAAaX
MaTeMaTUKH, UX OTJIMYUH OT METOJIOB APYTHUX E€CTECTBEHHBIX M T'YMaHUTAPHBIX
HayK, 00 OCOOCHHOCTSX MPUMEHEHHMsS MaTEeMaTHK{ MJisi PEeIICHHs Hay4HbIX U
MPUKJIATHBIX 3a7a4.

3.9.2.6. IlpuoputeTHbIMU TIEJISIMU OOy4YEHHUs MaTemMaTHke B 5-9 kiaccax
SBIISIFOTCS:

(dbopMupoBaHrE IEHTPATBHBIX MATEMATUYECKUX TMOHATHH (YUCII0, BEIUYNHA,
reoMeTpudeckas purypa, nepemMeHHasi, BEpOsSITHOCTb, (DYHKIHS), 00ECIICUNBAIOIINX
IPEEMCTBEHHOCTh M IEPCHEKTUBHOCTh  MAaTEMaTHUECKOro  0Opa3oBaHUs
oOyyJarommxcs;

NOoJIBEJICHNE OOYYaroIUXCsl Ha JOCTYITHOM JJisi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSA3M MAaTEMAaTUKH U OKPYXaloUIero MHupa, MOHMMaHUE MAaTEeMAaTUKH Kak
yacTH 00I1IeH KyJIbTyphl YEIOBEYECTBA,

pa3BUTHE WHTEIUIEKTYabHBIX U TBOPUYECKUX CIOCOOHOCTEH O0ydarommxcs,
MO3HABATEIILHON  aKTUBHOCTH, HCCIEIOBATEILCKUX YMEHUH, KPUTHUYHOCTHU
MBIIUICHUSI, UHTEpeca K U3YYEHUIO MAaTEMaTUKU;

(dopmupoBanre (yHKIIMOHATBHOW MaTEMaTHUYECKONH IPaMOTHOCTU: YMEHHS
pacno3HaBaTh  MPOSIBJICHUS ~ MAaTeMaTHYEeCKUX  MOHSATUH, OOBEKTOB U

BaKOHOMCpHOCTCﬁ B PCAJIBHBIX JXM3HCHHBLIX CHUTyallUAX W IIPU U3YUCHHU APYTHUX
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y4eOHBIX TPEAMETOB, TMPOSIBICHUA 3aBUCUMOCTEM ©  3aKOHOMEpPHOCTEH,
bopMyIMpOBaTh UX HA SI3bIKE MAaTEMATUKU M CO3/1aBaTh MaTEMaTUYECKUE MOJIEIH,
IPUMEHATh OCBOCHHBIM MAaTEeMAaTUYECKUH ammapar s peHIeHHs MpPaKTHKO-
OPUMEHTUPOBAHHBIX 3a/Ja4, WHTEPIPETHUPOBATH M OLEHUBATH IOJYyYEHHBIE
pe3ynbTaThl.

3.9.2.7. OCHOBHBIC JIMHUM COJEP)KaHUs MPOrpaMMbl IO MaTeMaTuke B 5—9
kiaccax: «Hucna u BeIUUCHEHUSY», «Anredpay («AnredpandecKkue BBIPAKEHUD,
«YpaBHeHHsI M HepaBeHCTBa»), «Dynkumm», «l'eomerpus» («I'eomeTpuueckue
¢Gurypsl 1 ux cBOMCTBay, «M3MepeHne reoMeTpuuecKux BeIMUnH»), «BeposTHOCTh
U CTaTUCTHKa». JlaHHBIE JMHUM Pa3BUBAIOTCA MapaJUIeNIbHO, Kaxaas B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJTHAKO HE HE3aBUCUMO OJHA OT JIPYroi, a
B TECHOM KOHTAaKT€ U B3aUMOJICHCTBUHU.

CopepxaHue MporpaMMbl IO MaTeMaTHKE, paclpelneia€HHOe IO rojam
oOyueHusi, CTPYKTYPUPOBAHO TakuM o0Opa3oM, 4YTOObl KO BCEM OCHOBHBIM,
NPUHIMIHAIBHBIM BOIPOCaM O00ydaroluecs: o0palaiuch HEOJIHOKPATHO, YTOObI
OBJIAJICHNE MATEMaTUYECKUMH TMOHSATUSMHU W HABbIKAMHU  OCYIIECTBIISIOCH
NOCJI€I0BATENbHO U MOCTYIATENBHO, C COOII0ACHUEM IPUHITUIA IPEEMCTBEHHOCTH,
a HOBbIC 3HAHUS BKIIIOYAIKNCH B OOIIYIO CUCTEMY MaTEMaTUYECKUX MPEACTaBICHUIM
oOy4Jarommxcs, pacumpsis W yrayosnsas e€, oOpa3ys MPOUYHbIE MHOXECTBEHHBIE
CBSA3H.

3.9.2.8. B cootBercTBUN ¢ DI'OC OO0 Marematuka sBisieTcsi 0013aTeIbHBIM
y4eOHBIM MPEAMETOM Ha YPOBHE OCHOBHOTO 00111eT0 oOpa3zoBanusd. B 5-9 knaccax
MaTeMaTrKa TPaJAUIIMOHHO U3y4aeTcs B paMKax CIEAYIOINX YYEOHBIX KypCOB: B 5—
6 kmaccax — Kypca «MaremaTuka», B 7-9 kiaccax — KypcoB «Anredpa» (BKIoUas
AJIEMEHTHI CTATUCTUKU U TEOpUU BeposiTHOCTEN) U «I'eometpus». [Iporpammoii mo
MaTe€MaTUKe BBOJAMTCS CaMOCTOSITENbHBIA yueOHbI Kypc «BepodrHocTh U
CTaTUCTHKAY.

3.9.2.9. O61ee yncao yacoB, PEKOMEHIOBAaHHBIX JIJISl U3yUEHUSI MAaTEMAaTUKH
(6a30BBINl ypPOBEHH) Ha YPOBHE OCHOBHOTO 00IIero oOpa3zoBanus, — 952 daca: B 5
kiacce — 170 gyacoB (5 yacoB B Hefiento), B 6 kiacce — 170 yacoB (5 yacoB B HEJIEIIO),

B 7 kimacce — 204 4daca (6 yacoB B Heqento), B 8 kimacce — 204 yaca (6 yacoB B
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Heneno), B 9 kiacce — 204 yaca (6 4acoB B HEJIEIIO).

3.9.3. M3yyenne MaremMaTHKH Ha YPOBHE OCHOBHOTrO 00Iero oOpa3oBaHUs
HAIpPaBJICHO HA JIOCTIKEHHE OOYUYaIOIIMMUCS JUYHOCTHBIX, METANpPEIMETHBIX U
pEeIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB OCBOCHUS YIEOHOTO IIpeMeETa.

3.9.3.1. JIuyHOCTHBIE pe3yJbTaThl OCBOEHHUS IPOTPAMMbl IO MaTEMAaTHUKE
XapaKTepU3yHOTCS:

1) maTpuoTHYECKOE BOCIIUTAHHE:

MPOSIBJICHUEM HHTEpeca K TMPOIUIOMY M HACTOAIIEMY pPOCCHUMCKOU
MaTEeMaTUKH, IICHHOCTHbIM  OTHOLIEHUEM K  JIOCTIKEHUSM  POCCHMCKHUX
MaTEMaTHUKOB U POCCUMCKONW MAaTeMaTHYEeCKOM IIKOJIbI, K HCIIOJIb30BAHUIO ATHX
JOCTHMKEHHUH B IPYTHX HayKax U MPUKIAAHBIX chepax;

2) TpaXKTaHCKOE U JYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBITIOJHEHHIO O0S3aHHOCTEN IpakJlaHuHA U peau3aluy ero
opaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
pa3IMUHBIX CTPYKTYp, SBICHHUH, MPOIEAYp TPa)XTaHCKOTO OOIIecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTBIO K OOCYXAEHUIO 3THUECKUX MPOOJIEM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTH)KCHUH HayKd, OCO3HAaHHUEM Ba)KHOCTH
MOpPaIbHO-3THUECKUX MPUHIUIIOB B IEATEIbHOCTH YUEHOIO;

3) Tpy10BOE BOCITUTAHUE:!

YCTAaHOBKOW Ha AaKTHUBHOE Yy4YacTHE B pEUICHWH MPAKTHYECKHX 3a7ad
MaTeMaTHUYeCKON HaIlpaBICHHOCTH, OCO3HAHUEM Ba)XKHOCTH MaTeMaTHYECKOIo
o0pa30oBaHUs Ha MPOTSHKEHUM BCEW KM3HM ISl yCNEIHOM MNpodeccruoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIWMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM H
NOCTPOCHUEM MHANBUAYAIbHON TPAaEKTOPUH 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIUYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTENH;

4) 5cTeTHYeCcKOe BOCITUTAHUE:

CIIOCOOHOCTBIO K OSMOIIMOHAJIBPHOMY W 3CTETUYECKOMY  BOCIPHSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYeCKHUe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ICHHOCTH HAYYHOTO MMO3HAHMS:

OpI/ICHTaI_II/IefI B JACATCIbHOCTM Ha COBPECMCHHYIO CHCTEMY HAY4YHBIX
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IpEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI Y€IOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEMaTHMYECKON HayKuM Kak cdepbl UeIOBEUYECKOM
NEeATEIbHOCTH, 3TAaNoOB €€ Pa3BUTHA U 3HAYUMOCTHU JJIS PA3BUTHS LUBUIU3ALNH,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKH U MATEMATHYECKOW KYyJbTypOW Kak CPEJICTBOM
NO3HaHUS MHpa, OBJIAJECHUEM IMPOCTEUIIUMHU HABBIKAMHU HCCIEI0BATENIbCKON
NESTEIIbHOCTH;

6) pusmueckoe BocnuTaHuWe, (GOPMHUPOBAHHE KYIBTYPhl 3I0POBbS H
HMOILIMOHAIILHOTO OJIArONOayYus:

TOTOBHOCTBIO IPUMEHATh MAaTEMAaTHYECKUE 3HAHUS B HHTEpPECaX CBOETO
3I0pOBBS, BEJIEHUS  3J0pOBOro  obOpa3a KU3HM  (300pOBOE  IMHTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHUA W OTHAbIXA, PEryJsipHas Qu3nyeckas
aKTUBHOCTBH ), C(DOPMUPOBAHHOCTHIO HABbIKA pe(IIEKCUU, TPU3HAHUEM CBOETO ITpaBa
Ha OIMOKY U TaKOro e MpaBa JPyroro 4eJoBeKa;

7) SKOJIOTHYECKOE BOCIIUTAHHE:

OpUEHTallMel Ha MPUMEHEHHE MAaTEMaTUUECKUX 3HAHUM JJIA pelieHus 3a1a4
B 00JIACTH COXPAHHOCTHU OKPYKaroUIEeH cpeibl, INITAHUPOBAHUS TOCTYIIKOB U OLICHKU
UX BO3MOJKHBIX MOCIIEACTBHUI AJIsl OKpYXKAIOUIeH cpe/ibl, 0OCO3HAHUEM TIJ100aJIbHOTO
XapakTepa 3KOJOTHYECKHUX MPoOJieM U MMyTel UX peLeHHUs;

8) amanTanys K H3MEHSFOIIUMCS YCIIOBUSM COLUATBHOM ¥ IPUPOTHOM CPEJIBI:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIOBHUSX HEONPENEIEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pEe3 NMPAKTHUUECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUoOpeTatb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIbITA APYTHUX;

HEOOXOUMOCTBhIO B (OPMHpPOBAaHMM HOBBIX 3HAaHUH, B TOM YHCIE
(bopMynIupoBaTh UJIEU, TOHITHS, TUTIOTE3bI 00 OOBEKTAX U SIBICHUSAX, B TOM YUCTIE
paHee HE W3BECTHBIX, OCO3HaBaTh Je(PUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, INIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO  CUTYallUl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYalMI0 KaK BbBI3OB, TPEOYIOLIMHA KOHTPMEpP, KOPPEKTUPOBATh
IPUHUMAEMbIE DPELIEHUs U AEUCTBUs, (POPMYJIMPOBATH U OLICHUBATb PUCKU U

NOCJIeICTBUS, (POPMUPOBATH OIBIT.
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3.9.3.2. B pe3ynbraTte OCBOEHHUSI MPOrpaMMbl MO MaTeMaTHKE Ha YpPOBHE
OCHOBHOTO 00I1Iero o0pa3oBaHus y oOywaromierocs OyayT chopMHUPOBAHbI
MeTanpeIMETHbIC PE3yNbTaTHI, XapaKTepU3YIOIIHECS OBJIaJICHHEM
YHHUBEPCaIbHBIMU MO03HABATEIbHBIMU JICUCTBUSIMH, YHHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMU ~ JICHCTBUSAMH W  YHUBEPCAJIbHBIMH  PETYJISTUBHBIMU
NEUCTBUSIMU.

3.9.3.2.1. YHuBepcasibHble TMO3HABATENbHBIC JEHCTBUS  00ECHEUYMBAIOT
dbopmupoBaHue 0a30BbIX KOTHUTHUBHBIX MPOIECCOB oOOydYarommxcs (OCBOCHUE
METOJOB  IO3HAHUS  OKPYXAlOUIero  MHpa, MPUMEHEHUE  JIOTHYECKHX,
UCCIIEIOBATENbCKUX OIlEpaluid, yMEHUN paboTaTh ¢ HHPpOpMAIHEi).

3.9.3.2.2. Y oOyuatromerocst 0yayT chOpMHpPOBAaHBI CIEAYIOIMHE Oa30BbIC
JOTHYECKHE JEUCTBUA KaK YacTh YHHUBEPCATbHBIX IO3HABATENbHBIX Y4YEOHBIX
JICUCTBUM:

BBISIBJISITH M XapaKT€PU30BaTh CYLIECTBEHHBIE NMPU3HAKKM MATEMaTHYECKUX
OOBEKTOB, TIOHATWH, OTHOIICHWA MEXIy TMOHATHUSAMH, (HOPMYIHPOBATH
OTIpe/IeTICHUs TIOHATHH, yCTaHABIMBATh CYIIIECTBEHHBIN MPU3HAK KIACCU(PUKAIINH,
OCHOBaHUS /J1s1 0000UICHUS U CPaBHEHUSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIIPUHUMATh,  (OPMYJIUPOBaTh U  MPeoOpa3oBbIBATH  CYXKICHUS:
yTBEpIUTEIbHbIC U OTPUIIATENbHbIC, €IUHIUYHbIC, YACTHBIE B O0IIUE, YCIOBHEIC,

BBISIBJISITH MATEMaTHIECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIONCHUSIX U YTBEPKACHUSIX, MpejiaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUU;

IPOBOJUTH BHIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JCIYKTHUBHBIX U
WHAYKTUBHBIX YMO3aKIOUEHUH, YMO3AKIIOUEHUH TI0 aHAJIOTHH;

pa3buparh JOKa3aTeNbCTBA MAaTEMaTUUYECKUX YTBEPXKIACHUM (IIpsIMbIE U OT
IPOTUBHOTO), TMPOBOJUTH  CAMOCTOATEIHHO  HECIOXKHBIE  JOKa3aTelbCTBA
MaTeMaTHYeCKUX (aKTOB, BBICTpaMBaTh apTyMEHTAIUIO, IPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHHUSI,

BbIOMpaTh CHocoO pemieHUs y4dyeOHOW 3amauu (CpaBHHBATh HECKOJIBKO
BAapUAHTOB pEIlEHUs, BEIOUpATh HauboJee MOAXOIAIUN C YYETOM CAMOCTOSITEIbHO

BBIJICJICHHBIX KPUTEPHUEB).
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3.9.3.2.3. Y oOyuatomerocst 0yayT chOpMHpPOBAHBI CIEAyIOIMHE Oa30BbIC
UCCJIEIOBATENIbCKUE JICMCTBUSL KAaK 4YacTh YHHMBEPCAJIbHBIX TMO3HABATEIbHBIX
y4€OHBIX JIEHCTBHIA:

HCIIOJIB30BaTh BOINPOCHl KaK HCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHUA,
dbopMyaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUUE,  MpodiieMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (OopMUPOBaTh THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

MPOBOJIUTH IO CaMOCTOSITENIBHO COCTaBJICHHOMY IUIAHY HECJIOXKHBIM
HKCIEPUMEHT, HEOOJIbIIOE UCCIEJOBAHUE IO YCTAHOBJIEHHUIO OCOOEHHOCTEH
MaTEeMaTHYECKOTr0 00BEKTA, 3aBUCUMOCTEN OOBEKTOB MEKIY CO00ii;

CaMOCTOSITENIbHO (POpMyIMpOBaTh O0OOIIEHUS W BBIBOJABI MO pe3yJibTaTam
IPOBENEHHOTO  HAOJIONEHMS, HUCCIEJOBAHMS, OLIEHUBATh  JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IPOrHO3UPOBAaTh BO3MOXHOE pa3BUTUE IIpPOLiecca, a TaKXKe BBIIBUIaTh
MPEATNOJI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

3.9.3.24. Y obyuaromerocs OyayT cpopMUpOBaHBI yMEHHs paboTaTh C
uH(popMaIme Kak 4acTh YHUBEPCATbHBIX TTO3HABATEILHBIX YU€OHBIX IEHCTBHIA:

BBISIBJISITH HEAOCTATOYHOCTh M M30BITOYHOCTh HH(OpPMALUM, JaHHBIX,
HEOOXOJAMMBIX JJIs PEIICHUS 3a1a4H;

BBIOMpPATh, AHAJU3UPOBATH, CHUCTEMATU3UPOBaTh M HMHTEPIPETUPOBATH
UH(GOPMAIIMIO PA3IMYHBIX BUAOB U (POPM IPE/ICTABICHMUS;

BbIOMpaTh (QopMy mpelcTaBieHus HHQOPMaUUU U  WIUTFOCTPUPOBATH
pelaemMsble 3a/1a4u CXeMaMu, IMarpaMMaMu, HHOUM rpadMKoi U uX KOMOMHALIUSIMU;

OLICHMBATh HAAE&KHOCTh HHPOPMAMH MO KPUTEPUSM, MPEATIOKEHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

3.9.3.2.5. YHuBepcaiabHble KOMMYHUKATHBHBIE JCUCTBUS O0ECIEUMBAIOT
c(hOpMUPOBAHHOCTh COLIMAIIBHBIX HABBIKOB O0YYaIOIINXCS.

3.9.3.2.6. Y oOyuatomerocst 0yayT chopMUpOBaHBl YMEHHUS OOIICHUS Kak
4acTh YHUBEPCATBHBIX KOMMYHUKATUBHBIX YU€OHBIX JICHCTBUM:

BOCIIPUHUMATH U (POPMYIIUPOBATH CY>K/JIE€HUSI B COOTBETCTBUU C YCIOBUSIMU U

OeJIsIMU 06IHCHI/I$[, ACHO, TOYHO, 'PAMOTHO BBIpaXXaTb CBOIO TOUKY 3pCHHUA B YCTHBIX
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U THCbMEHHBIX TEKCTax, JaBaTh IMOSICHEHHWs MO XOJYy peUIeHHs 3aJaud |
MOJIYYeHHBIM pe3yJibTaTam;

B X0Jie 00CYKJIeHUS 3a]]aBaTh BOMPOCHI MO CYHIECTBY OOCYkKIaeMON TEMBI,
npoOJieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh WJICH, HAICJICHHbIE Ha IOUCK
pelIeHus, COMOCTAaBISATh CBOM CYXKIEHHUS C CYXKICHUAMH JIPYTUX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3UIMNA, B KOPPEKTHOU (opme
dbopMynTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,

MPEICTaBIATh PE3yAbTAThl PEIICHUS 3aauu, SKCIIEPUMEHTA, UCCIIET0BaHuS,
IPOEKTa, CaMOCTOSITENBHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NPE3eHTALUN U OCOOEHHOCTEN ayIuTOPUH.

3.9.3.2.7. Y obyuaromerocs 0yayT chopMUpOBaHbl yMEHHSI COTPYAHUUECTBA
KaK 9aCcTh YHUBEPCATbHBIX KOMMYHHUKATHBHBIX YUCOHBIX JCHCTBUI:

MOHUMAaTh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U WHIAUBUIYabHON
paboThI IPU PEIICHUH YYCOHBIX MATEMATHYECKUX 3a]1aY;

NPUHUMATH II€JIb COBMECTHOM IESTENBHOCTH, TUIAHUPOBATH OPTaHHU3AIIIO
COBMECTHOM palOThI, pacrpeaesiarb BUAbl padOT, AOTOBapHBAThCSA, OOCYKIATh
MIPOIIECC U Pe3yibTaT paboThl, 0000IIaTh MHCHHS HECKOJIBKUX YEJIOBEK;

y4acTBOBATh B TPYNIOBBIX opMax paboThl (00CyxkaeHMs, 0OMEH MHEHUSMH,
MO3TOBBIE IITYPMbI M IPYTHE), BHIMOIHITH CBOIO YaCTh padOTHI U KOOPIUHUPOBATH
CBOM JICHCTBHS C IPYTHUMH YICHaAMHU KOMaH/bl, OIIEHUBATh KAYECTBO CBOETO BKJIa/a
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYIHUPOBAHHBIM yYaCTHUKAMU
B3aUMOJIEUCTBHSI.

3.9.3.2.8. YHuBepcanbHble  PEryJsTUBHbIE  JEUCTBUS  O0OECHEUYMBAIOT
(GbopMHpPOBaHNE CMBICIIOBBIX YCTAHOBOK W YKM3HEHHBIX HABBIKOB JIMYHOCTH.

3.93.29.V¥ oOy4arorerocs OoyayT chOopMHUPOBAHbI YMEHUS
CaMOOpTaHU3aIlMHU KaK YacTh YHUBEPCATBHBIX PETYISTUBHBIX YUEOHBIX NEHCTBHIA:

CaMOCTOSITENIbHO COCTABJIATH IUIAH, QJITOPUTM pEIICHUs 3agaud (WM €ro
4acTh), BBIOMpaATh CHOCOO pEImIeHUS ¢ YYETOM HMEIOMIMXCS PECcypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BaPHAHTHI
peleHnit ¢ ydéToM HOBOM MH(popMaIu.

3.9.3.2.10. V ob6yuaromierocst Oyayt chopMUpPOBaHbl YMEHUS CAMOKOHTPOJIS
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KaK 9aCTh YHUBEPCAJIbHBIX PETYISITUBHBIX YI€OHBIX JIEHCTBHIA:

BJIaJIETh CIOCO0aMU CaMOIIPOBEPKH, CAMOKOHTPOJISI TpoIiecca M pe3ysibrara
pelleHus: MaTeMaTHYeCKOH 3a1a4u;

MPEBUIETh TPYAHOCTH, KOTOPhIE MOTYT BOSHUKHYThH MPHU PEIICHUU 3a7auH,
BHOCHTh KOPPEKTHBBHI B [IEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB,
HalICHHBIX OIMINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yNbTaTa JIEATEIHHOCTH MOCTABICHHOW LIENU U
YCIIOBUSIM, OOBSCHSITh TPUYUHBI TOCTHXKCHUS WJIH HETOCTIKCHUSI 1IN, HAXOUTh
OLIMOKY, AaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

3.9.3.3. [IpenMeTHbIe pe3ynbTaThl OCBOCHHUS MNPOTpaMMbl MO MaTeMaTHKE
IPEJICTaBJICHBI 110 TojlaM O0Y4YEeHHs B paMKaX OTJEIbHBIX yU4eOHBIX KypcOB: B 5—6
Kiaccax — Kypca «Marematuka», B 7-9 Kiaccax — KypcoB «Auredpay,
«I"eomeTpust», «BepoaTHOCTb U CTATUCTHKAY.

3.9.4. ®enepanbHag paboyas mporpamMmma yaeOHOro Kypca «MareMaTuka» B
5—-6 kiaccax (J1ajiee COOTBETCTBEHHO — ITporpaMmMa yueOHoro kypca «MaremaTukay,
y4eOHBIN KypC).

3.9.4.1. TlosicHuTeNbHAS 3aITUCKA.

3.9.4.1.1. [IpuopuTeTHBIMHU TEISIMU OOYYEHHsI MaTeMaTUKe B 5—6 Kiaccax
SIBIISIFOTCS:

npoaoHKeHne (POPMUPOBAHHSI OCHOBHBIX MaTEMATHUECKHUX TMOHATUH (YUCIIO,
BEeIMYMHA, TeoMeTpudeckas ¢urypa), 00€CIeurnBarONUX TPEEMCTBEHHOCTh U
NEPCHEKTUBHOCTh MaTEMAaTUYECKOT0 00pa30BaHus O0yYarOIINXCS;

pa3BUTHE WHTEIUIEKTYabHBIX U TBOPUYECKUX CIOCOOHOCTEH 00ydarommxcs,
MO3HABATEILHON aKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHUM, MHTEpeca K N3yUCHHIO
MaTEeMaTHKH;

MOoJBEJICHNE OOYYarOIIUXCsl HAa JOCTYITHOM JJisi HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MaTEMaTUKH U OKPY>KAIOIIETO MUPA,

dbopmupoBanre (HYHKIIMOHATHLHOM MaTEeMaTHYECKOW TPaMOTHOCTH: YMEHHS
pacro3HaBaTh MaTeMaTUYECKHE OOBEKTbl B PEANbHBIX >KU3HEHHBIX CHUTYaIUsX,
NPUMEHSATH OCBOCHHBIE YMEHUS [Tl PEIICHHS MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4,

HHTCPIPCTUPOBATL IIOJYYCHHBLIC PE3YJIbTAThl U OLICHHMBATHL MX Ha COOTBCTCTBUC
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IIPAKTUYECKON CUTYaLUU.

3.9.4.1.2. OcHOBHBIE TUHUU COJIEPXKAHUS Kypca MaTeMaTUKH B 5—6 Kiaccax
— apudmeTndecKkas W TEOMETPUYECKas, KOTOpPHIE Pa3BUBAIOTCS IMapajuIeIbHO,
KaXX/1asi B COOTBETCTBUU C COOCTBEHHO JIOTUKOM, OJTHAKO, HE HE3aBUCUMO OJIHA OT
JPYroil, a B TECHOM KOHTaKTe€ M B3auMojercTBuu. Takxke B Kypce MareMaTHKU
MPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTaMU ajareOpbl U OMUCATEIbHONW CTaTUCTHKU.

3.9.4.1.3. Usyyenne apupMETHUECKOrO MaTepuansa HAUYMHACTCS  CO
CUCTEMATH3allMM W Pa3BUTUS 3HAHUW O HATYpaJIbHBIX YHUCJAX, MOJYYECHHBIX Ha
YpOBHE HaudalbHOTO o0mero ooOpasoBanus. [Ipm >TOM coBeplICHCTBOBAHUE
BBIYMCIIUTENILHOM TEXHUKH M (OPMHUPOBAHHME HOBBIX TEOPETHUECKUX 3HAHUUN
COYETACTCSl C PA3BUTUEM BBIYMCIUTEIBHON KYJIbTYPhl, B YACTHOCTU C OOy4YeHUEM
MPOCTEHIITUM MpUéMaM NPUKUJIKU U OLICHKH PE3yIbTaTOB BhIYMCICHUM. M3yueHue
HATypaJbHBIX YHCENl MPOAOJKAeTCs B 6 Kiacce 3HAKOMCTBOM C HadaJlbHBIMU
MOHATUSIMU TEOPHUH IETUMOCTH.

3.9.4.1.4. Hayano wu3y4eHUs OOBIKHOBEHHBIX W JECATHYHBIX JpoOCi
OTHECEHO K 5 Kilaccy. DTO MEPBBIA 3Tall B OCBOEHUHU ApOOEH, KOTia MPOUCXOAUT
3HAKOMCTBO C OCHOBHBIMU WJEAMH, MOHATHUSAMU TeMbl. [Ipu 3TOM paccMoTpeHue
OOBIKHOBEHHBIX JApO0Eii B MOJHOM 00BEME MPEIIIECTBYET U3YUCHUIO JTECATUIHBIX
Jpo0eit, uTo 11eeco00pa3HO ¢ TOYKU 3PEHUS JIOTUKHU U3JI0KEHUS YMCIIOBOM JIMHUH,
KOrja mMpaBuja JACUCTBUM C JACCATUYHBIMU APOOSMH MOXKHO OOOCHOBATH YXKe
W3BECTHBIMH QJITOPUTMAMH BBITIOJIHEHUS JCUCTBUN C OOBIKHOBEHHBIMH JPOOSMHU.
3HAKOMCTBO C JICCATUYHBIMHU JIPOOSIMU PACHIMPUT BO3ZMOKHOCTH JJIsI TIOHUMAHUS
0Oy4YaroImMUMHCs TIPUKIIAJIHOTO MPUMEHEHNSI HOBOW 3alUCH TIPU U3YYEHUU JIPYTUX
MPEAMETOB U MPU MPAKTUUYECKOM HCTI0JIb30BaHuU. K 6 Kiaccy OTHECEH BTOPOil ATarl
B U3YYCHHUH IPOOEH, Ie MPOUCXOAUT COBEPIICHCTBOBAHNE HABHIKOB CPaBHEHUS U
npeoOpa3oBaHusi JApoOel, OCBOCHHE HOBBIX BBIYUCIUTEIBHBIX aJITOPUTMOB,
OTTAYMBAHUE TEXHUKMA BBIYMCICHUW, B TOM YHUCIIE 3HAYEHUM BBIPAKECHUM,
collepKaluX M OOBIKHOBEHHBIC, W JIECATUYHBIEC NPOOW, YCTAHOBJICHUE CBS3EH
MEK]ly HUMH, pACCMOTPEHUE MPUEMOB pEIIeHUS 3a7a4 Ha poodu. B Havasne 6 kinacca
MPOUCXOIUT 3HAKOMCTBO C MOHATUEM TMPOIICHTA.

3.9.4.1.5. OcoOEHHOCTBIO HU3YYEHHUsI TIOJIOKUTEIbHBIX W OTPHUIATEIbHBIX

458



YHCell SIBJISIETCS TO, YTO OHHM TAKXKE MOTYT pacCMaTpUBAThCs B HECKOJIBKO 3Tanos. B
6 knacce B Haudaje u3ydeHus: TeMbl «llonoxurenbHble U OTPULIATEIBHBIC YMCIIA»
BbIiensieTcss moaTema «llemble uncnma», B paMkKax KOTOPOMl 3HAKOMCTBO C
OTPHUIATETFHBIMU YUCIAMH U IEHCTBUSMU C TIOJIOKUTEIBHBIMHI U OTPULIATEIHHBIMU
YHCJIaMU [IPOUCXOJUT HAa OCHOBE COAEPKATEIBbHOTO MOJIX0Ja. JTO MO3BOJIAET HA
JOCTYIIHOM YpPOBHE IIO3HAKOMHUTb OOY4YalOIMXCS MPAKTUYECKH CO BCEMHU
OCHOBHBIMHU TMOHSTHSIMH TE€MbI, B TOM YHCI€ M C MpaBWIAMHU 3HAKOB TMpHU
BBINIOJIHEHUH apHU(PMETUUYECKUX JeicTBUMA. M3yueHne panuoHalbHbIX yucen Oyer
IPOAODKEHO B Kypce ajireopsl 7 Kiacca.

3.9.4.1.6. [Ipu o0OyyeHUM peHICHUIO TEKCTOBBIX 3aJad B S5—6 Kiaccax
UCTIONB3YIOTCS  apudmernueckue  npuémbl  pemenus. [lpu  orpaboTke
BBIUHCIIUTENFHBIX HABBIKOB B 5—6 Kjlaccax pacCcMaTpPUBAIOTCS TEKCTOBBIC 3aaud
CIIEYIOIMX BHUJOB: 3aJ]aud Ha JIBW)KEHUE, HAa YacTH, Ha MOKYNKH, Ha padoTy U
IPOU3BOAUTENBHOCTD, HAa IPOLEHTHI, HA OTHOIIEHUS U nponopuuu. OOyuarouuecs
3HAaKOMATCSA C MpUEMaMH DEIIeHUS 3agad TMepedOopoM BO3MOXKHBIX BAapHUAHTOB,
ydarcsd paboTtaTh ¢ UH(OpManued, NpeAcTaBlIeHHOM B (opme Tabuull WId
arpamm.

3.9.4.1.7. B nporpamme ydebHOro Kypca «MaTemaTuka» MpPeayCMOTPEHO
dbopMupoBaHrEe TPOMEACBTHUECKUX alreOpandecKkux MpeacTaBieHuid. bykBa kak
CUMBOJI HEKOTOPOTO YHCJa B 3aBUCHMOCTH OT MaTeMaTHYeCKOTO0 KOHTEKCTa
BBOAMTCS TOCTENEHHO. ByKkBeHHass CMMBOJIMKA IIMPOKO HCIIOJIB3YETCS MPEX]e
BCETO JIJIS 3aMMCH OOIINUX YTBEPKACHUHA U TIPEITIOKEHHHI, (OPMYJT, B YACTHOCTH JIJIst
BBIUHCJICHHS] TEOMETPHUYECKHUX BEIHUNH, B KAUECTBE «3aMECTHUTEIISD) YUCIIA.

3.9.4.1.8. B nmporpamme yueOHOro Kypca «MaremaTuka» MpeacTaBlieHa
HarJsiHasT TEeOMETpus, HampaBleHHas Ha pa3BUTHE OOPa3HOTO MBILIUICHUS,
MIPOCTPAHCTBEHHOTO BOOOPAKEHUSI, N300pa3UTENbHBIX YMEHUI. DTO BaXXHBIN Tl
B M3YYCHHH T€OMETPUH, KOTOPHIH OCYIIECTBISETCS Ha HATJSAHO-TPAKTUIECKOM
YpOBHE, ONUPAETCS Ha HarJsigHO-00pa3HOe MbIIIeHHe oOydaromuxcs. bombias
pOJb  OTBOAMTCS  TMPAKTUYECKOM  JIEATEIBHOCTH, ONBITY, OKCIEPUMEHTY,
MozenapoBanuto. O0yyaroniyecs: 3HaKOMATC C T€OMETPUUYECKUMHU (pUrypamu Ha

IJIOCKOCTH M B MPOCTPAHCTBE, C HUX MPOCTEUIIMMU KOH(MUTYypalUSIMH, y4daTcs
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n300pakaTh WX HA HEIMHOBAHHOW W KIIETYaTOW Oymare, pacCMaTpUBaIOT HX
pocTeime cBoicTBa. B mponecce W3ydeHUs HArJsIIHOW T€OMETPUM 3HAHMS,
MOJIYYCHHBIC OOYYaIOMMMUCS HAa YPOBHE HAYAIBHOTO O0O0Iero oOpa3oBaHUS,
CUCTEMATU3UPYIOTCS U PACIIUPSIFOTCA.

3.9.4.1.9. Cormacio ydeOHOMY IUlaHy B 5-0 Kiaccax H3ydaercs
WHTETPUPOBAHHBIN NTpeaMeT «MaTtemaThKa», KOTOpbIi BKIIOUAET apupMeTrHaecKuit
MaTepuall U HarJJIHyl0 T€OMETPHUIO, a TAKXKe MPOINEACBTUUYECKUE CBEACHUS U3
anreOpsbl, 2JIEMEHTHI IOTUKU U Hayalla OMUCATeNIbHOW CTAaTUCTUKH.

3.9.4.1.10. O6mee 4HCIO YacOB, PEKOMEHIOBAHHBIX JJII H3yUYCHHS
MatemaTuku, — 340 gacoB: B 5 kitacce — 170 gacoB (5 4acoB B HeJeNt0), B 6 Kjacce
— 170 gacoB (5 4acoB B HEEINIO).

3.9.4.2. Conepxanne 00y4eHus B 5 Kiacce.

3.9.4.2.1. HarypanbHble ynciia u HyJIb.

Harypansnoe wucno. Psn Hartypanbabix uucen. Yucino 0. M3oOpaxenue
HaTypaJIbHBIX YMCENl TOUKAMH Ha KOOPJIMHATHOU (YUCIIOBOI) MIPSIMOIA.

[To3unmonnas cucrema cuucieHus. Pumckas Hymepanus Kak MpUMep
HETMO3UIMOHHOM CUCTEMBI cUUCeHUA. [lecaTnuHas cucteMa CUUCIICHHUS.

CpaBHeHHE HATypallbHbIX YUCEJ, CPABHEHHE HATYpPAJbHBIX YUCE C HYJIEM.
Cnioco0n1 cpaBHeHust. OKpyTIIeHHE HATyPaATbHBIX YUCE.

CrnoxeHure HaTypajdbHbIX YHUCEJI, CBOMCTBO HYJIS MPHU CIOKEHUU. Briuntanue
KaK JeCcTBUE, OOpaTHOE CIOKEHHUIO. Y MHOKEHHUE HAaTypaJIbHBIX UMCENl, CBOMCTBA
HYJISI U €IUHUIIBI TP YMHOXKEHUU. JlelieHne Kak elicTBre, 00paTHOE YMHOKEHHUIO.
KommioneHTsl  neiicTBui, CBsS3b MeXay Humu. [IpoBepka pesynbTaTta
apudmerndyeckoro naeiictusa. IlepeMecTuTenbHOE W CoueTaTEIbHOE CBOWMCTBA
(3aKOHBI) CJIOKEHHSI M YMHOXEHHUS, pPacHpeAeUuTeIbHOE CBOMCTBO (3aKOH)
YMHOXEHUSI.

Ucnonb3oBanue OyKB 1Jist 0003HAYEHUS HEU3BECTHOTO KOMIIOHEHTA U 3aITUCH
CBOMCTB apu(METUIECKUX JTCUCTBUH.

JlenuTenun W KpaTHbIE 4YHCla, pa3iiokeHne Ha MHoxutenu. Ilpocteie u
coctaBHble yncna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkoM.

Crenenp ¢ HaTypaJbHBbIM I10Ka3aTCJICM. 3anuce yuciaa B BUJIC CYMMEI
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Pa3psIHBIX CIaraeMbix.

UucnoBoe BbIpaKEHUE. BblUnCIeHUE 3HAYEHUN YHUCIOBBIX BBIPAKEHHIA,
MOPSAOK  BBINIOJHEHUSI  JeWcTBUM.  Mcmonb30oBaHWE  NPU  BBIYHUCICHUAX
MEPEMECTUTENILHOTO UM  COYETATEJIbHOTO CBOMCTB (3aKOHOB) CJIOXKEHUS U
YMHOXEHUSI, paCIpeICIUTEIbHOIO CBOMCTBA YMHOKEHUS.

3.9.4.2.2. JIpo6u.

[IpeacraBnerre o npoOu Kak crmocoOe 3aluch YacTh  BEIIWYUHBI.
OObIKHOBEeHHBIE 1poOu. [IpaBubHbBIE U HEMpaBWIbHBIE TpoOu. CMelaHHas Apoob,
MPE/ICTABICHUE CMEIIAHHOW JIpoOU B BHJIC HEMPABHIBHON TPOOM U BBIJICTICHUE
1[EJI0M YacTH YKClia U3 HenmpaBWIbHOU Jpodu. M3o0pakenue npodelt ToukaMu Ha
yucaoBo# npsimoii. OcHOBHOE cBOMCTBO ipoou. CokparnieHue apooeit. [lpusenenue
JIpoOu K HOBOMY 3HaMeHaTem0. CpaBHEHHE IpoOeii.

CrnokeHue ¥ BhIUUTAaHUE poOeh. YMHOKEHHUE U JeJIeHHue TpoOei, B3auMHO-
oOpaTHbIe Tpobu. HaxoxaeHue 4acTu 1eoro U 1mejioro Mo ero 4YacTy.

Jlecatuunas 3anuchk ApooOei. IlpeacrtaBieHue OecSITUYHOM poOU B BUIE
oObIKHOBEeHHOM. M300pakeHne MeCATUYHBIX JpoOel ToukaMu Ha YHCIOBOM
npsimoii. CpaBHEHUE NECSITHUHBIX TPOOEH.

Apudmernueckre ACHUCTBUS C JCCATUYHBIMH ApoOsimMu. OKpyIJICHHE
JECATUYHBIX APOOEH.

3.9.4.2.3. Pemiene TeKCTOBBIX 3a/1a4.

Pemenne TekcTOBBIX 3amad  apuMeTHdecKuM crocodom. Pemienue
JoTUYecKux 3anad. Pemienue 3amad mepeOOpoM BCEX BO3MOXKHBIX BapHUAHTOB.
Hcnonb30BaHue MpU pelieHnH 3a1a9 TaOJUIl U CXEM.

Pemienne 3amay, comepkallMxX 3aBUCHUMOCTH, CBSI3bIBAIOLINE BEIUYUHBIL:
CKOpPOCTh, BpEMsI, pACCTOSIHUE, I1I€Ha, KOJHMYECTBO, CTOMMOCTh. EIMHUIIBI
M3MEPEHUS: MacChl, 00bEMA, IIEHBI, PACCTOSIHUS, BpEMEHU, CKOPOCTH. CBA3b MEXKTY
SAUHUIIAMHU U3MEPECHUS KaKJI0M BEJIMUUHBI.

Pemenrie oCHOBHBIX 337124 Ha IPOOH.

[IpencraBnenre NaHHBIX B BUIE TaOIHI], CTOJIOYATHIX JUATPAMM.

3.9.4.2.4. HarnsaHasi reoMeTpusi.

HaFJ'IH,Z[HBIC NpeACTaBICHUA O (I)I/Il“yan Ha INNIOCKOCTH: TOYKaA, IIpsAMasd,
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OTPE30K, Jy4, yToJl, JIOMaHasi, MHOIOYTI'OJIBHUK, OKPY>KHOCTb, KpyT. Yrou. [Ipsmon,
OCTpPBIW, TYIION U PA3BEPHYTHIN YTJIBI.

JInuHa oTpe3ka, METpUYECKUE €IMHULIBI JUTMHBL. JIMHA TOMaHOM, IEPUMETP
MHOI'OYTOJIbHUKA. MI3MepeHne U MOCTPOEHHE YIJIOB C IOMOIIBIO TPAHCIIOPTUPA.

Harnsanele npencraBieHuss o (uUrypax Ha IJIOCKOCTH: MHOTOYTOJBHUK,
MPSIMOYTOJIbHUK, KBAJIpaT, TPEYTOJIbHUK, O PABEHCTBE PUTYD.

N3o0pakenne ¢uryp, B ToM uucie Ha kierdaton Oymare. [loctpoenue
KOH(Urypaluii U3 4yactel npsiMOi, OKPYKHOCTH Ha HEJIMHOBAHHON W KJIETYaTON
Oymare. Micnonp30BaHue CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIbHHUKA, KBApaTa.

[Inomane MNPAMOYrOJIBHMKA W MHOTIOYTOJBHUKOB, COCTaBJIEHHBIX W3
NPSIMOYTOJIBHUKOB, B TOM 4YHCJE€ (UTYp, N300paKEHHBIX HA KJIETYATOM Oymare.
EnvHuIbE n13MepeHns Ionaau.

Harnsigaeie npeacTaBiaeHus o MPOCTPAHCTBEHHBIX PUTYpaxX: MPSIMOYTOJIbHBIN
napajuienenunesn, — Kyo,  MHOrorpaHHukd.  M3oOpaxeHue  mpocTenmmx
MHOTrOTrpaHHUKOB. Pa3BépTku kyba u mnapamienenunena. Co3gaHue Mojenen
MHOTOTPaHHHUKOB (M3 OyMaru, NpOBOJIOKH, IJIACTUIIMHA U IPYTUX MaTepUasoB).

OO0BEM NPAMOYTOJILHOTO Mapajienenuneaa, Kyoa. EnuHunb u3MepeHus
o0BEMa.

3.9.4.3. Conepxanne o0y4ueHus B 6 Kiacce.

3.9.4.3.1. HarypanbHbie yncia.

ApudmeTrnueckue NEUCTBUS C MHOTO3HAYHBIMU HATypalbHBIMU UYHUCIIAMHU.
YucrioBble  BBIpAXKEHUS, TMOPSAOK  JIEWCTBHM,  HCIOJIB30BaHHE  CKOOOK.
Hcnonp30BaHre NPYU BBIYUCIEHUAX IEPEMECTUTEIBHOIO U COYETATEIBHOTO CBOMCTB
CJIOXKEHUS U YMHOXKEHUS, PACIPEIETUTEIBHOIO CBOMCTBA YMHOXEHMS. OKpyTieHne
HaTypaJbHbIX YUCEIL.

JlenuTenu U KpaTHbIE YKciia, HAMOOJIBIINNA OOLIUNA NEIUTENIb U HaUMEHbIIIEe
oOuree kpaTHoe. [lenuMocTb CyMMBbI U pou3BeneHUs. [{ereHne ¢ 0CTaTKOM.

3.9.4.3.2. llpo6m.

OObIKHOBEHHAs1 IP0Ob, OCHOBHOE CBOMCTBO IPOOH, COKpalieHue IpoOeii.
CpaBHeHue U ynopsiiourBaHue Apooeil. Pemenue 3a1au Ha HaXOXKACHUE YacCTH OT

OocJoro M nOejaoro Imo €ro 4actu. I[pO6HO€ YUCJIO KaK peE3yiabTaT ACJICHHUA.
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[IpencraBnenne necITHYHON qPOOU B BUAE OOBIKHOBEHHOU APOOU U BO3MOXKHOCTh
Mpe/ICTaBlICHNUs] OOBIKHOBEHHOU ApOoOM B BUjE JAecATUYHON. JlecsiTuunble ApooH U
METpHUYECKasi CUCTEMa Mep. ApudMeTHIeCKue TEHCTBHSI U YUCIIOBBIC BRIPAKEHUS C
OOBIKHOBEHHBIMH U JACCATUIHBIMU JPOOSMHU.

OtHomienue. JleneHue B JaHHOM OTHOUIEHWH. MacmTab, nponopuus.
[IpuMeHeHnE MPONOPLHUIA P PELICHUN 3a7a4.

[Tonstue npoueHTta. Beiuncienne NporeHTa OT BEJIMYUHBI U BETUYUHBI 110 €€
MPOIIEHTY. BbIpakeHne MpPOILEHTOB ACCATUYHBIMU JIpoOsimu. PemieHue 3agad Ha
MPOIIEHTHI. BblpakeHNE OTHOLIEHUS BEJIMYUH B MPOLICHTAX.

3.9.4.3.3. IlonoxxurtenbHbIC U OTPHUIIATEIbLHBIC YUCIIA.

[TomoxurenbHble U oTpullaTeNbHble yncia. Llensie uncna. Moayne yucna,
reoMeTpuYecKass MHTEpHpeTanuss Moayias uucia. M3o0paxeHue ducen Ha
KOOpAMHATHOM  mpsMoi.  YucnoBele  OpoMexyTku. (CpaBHEHHWE  YHCEIL.
Apudmernueckue TeUCTBUS C MOJOKUTETLHBIMU U OTPUIATEIIBHBIMUA YUCIIAMH.

[IpssmoyrosibHast cucTeMa KOOPJIMHAT Ha TIOCKOCTU. Koop/IMHATHI TOUKU Ha
IJI0CKOCTH, abcuucca U opauHara. [loctpoenue Touek u GUryp Ha KOOpJIMHATHON
MJIOCKOCTH.

3.9.4.3.4. BykBeHHbIE BBIPAKEHUS.

[Ipumenenne OykB I 3allMCH  MAaTEMATHYECKUX  BBIPAKECHUN U
npeoxkennit. CBoiicTBa apuMEeTHUECKUX JIEUCTBUN. ByKBEHHBIE BBIPAXKECHUS U
YUCJIOBBIE TMOJICTAHOBKUA. DYKBEHHBIE pPABEHCTBA, HAXO0XKICHHE HEU3BECTHOTO
KOMMoHeHTa. DPopmysibl, GOpMyJbl MEpUMETpa W IUIOMIAAN TPSMOYTOJbHUKA,
KBajJpaTa, 00bEMa mapasiesnenumneaa u Kyoa.

3.9.4.3.5. Pemenue TeKCTOBBIX 3a1a4.

Pemenne TekcTOBBIX 3amad  apuMeTHYeCKUM criocobom. Pemienue
JIOTUYECKUX 3aJ1au. PeleHue 3a1a4 nepedopomM BceX BO3MOXKHBIX BAPUAHTOB.

Pemenue 3amad, coaepkamuxX 3aBUCUMOCTH, CBS3BIBAIOIIMX BEJIWYHHBIL:
CKOPOCTb, BpeMs, paccTosiHue, 1IEHa, KOJIMYECTBO, CTOMMOCTB,
MIPOU3BOUTEIILHOCTh, BpeMs, 00bEM paboThl. EMWHWIBI W3MEpEeHHs: MacChl,
CTOMMOCTH, PACCTOSIHUSI, BDEMEHH, CKOPOCTH. CBSA3b MEXKIY €IMHULAMUA U3MEPEHUS

K&)K,Z[Oﬁ BCIIMYMHBI.
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Pemienne 3amad, CBA3aHHBIX C OTHOWIEHUEM, MPONOPLHMOHAIBHOCTBIO
BEJIMYMH, MPOIICHTAMU; PEIlIeHHe OCHOBHBIX 3aJ1a4 Ha IpOOU U MPOLICHTHI.

OueHka U MPUKHUIKA, OKpyrjieHue pesyiibrara. CocTaBiieHHE OYKBEHHBIX
BBIPAKEHUH I10 YCJIOBHIO 3a7a4H.

[IpencraBieHne JaHHBIX C MOMOLIBIO Tabiul M auarpamm. CronOyarbie
JarpaMMBbl: YTEHUE U MMOCTpOEHUE. UTEHNE KPYTOBBIX AUATPAMM.

3.9.4.3.6. Harnsanas reomeTpusi.

Harnsaaele mpeactaBieHuss o (Qurypax Ha IUIOCKOCTH: TOYKa, MIpsMas,
OTPE30K, JIy4, yroJl, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOJIbHUK,
OKPY>KHOCTb, KPYT.

B3anmHOe pacnonokeHue ABYyX NPSAMBIX Ha IUIOCKOCTH, NapajuleiIbHbIC
psIMbIE, TEPIICHANKYJSIPHBIE NpsMble. M3MepeHue paccTOSHHN: MEXIy ABYMS
TOYKaMH, OT TOYKH 0 IPSIMOM, JJIMHA MapILIpyTa HAa KBaIPaTHOM CETKE.

N3mepeHne M IOCTpOCHUE YIJIOB € IIOMOLIBIO TpaHCHoOpTHpa. Bunsl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, MIPSIMOYTOJIBHBIN, TYHOYTOJIbHBIM,
paBHOOEIPEHHBIH, PABHOCTOPOHHUM. YeThIpEXYTOIBHUK, IIPUMEPBI
YETBIPEXYTOJIBHUKOB. [IpsIMOYroNbHUK, KBaApaT: UCIIOJIb30BAHNE CBOMCTB CTOPOH,
yIJ0B, auaroHanei. M3o0pakeHune reoMeTpudecKkux (Quryp Ha HEIMHOBAHHOU
OymMare ¢ HCHOJb30BAHUEM LIMPKYJS, JHUHEHKH, YTOJIbHUKA, TPAHCIOPTUPA.
[TocTpoenus Ha kieTyaToi Oymare.

[lepumerp wHoroyronbHuka. IloHsTHe T1UIOImIAnUW QUTYPHI, €IUHULBI
u3Mepenus miomaau. [Tpubnmxénnoe nsmepenue mwiomaan Guryp, B TOM YUCie Ha
KBagpaTHON ceTke. [IpubmmkEHHOE M3MEpEHUEe JIMHBI OKPYKHOCTH, TUIOLIAIN
Kpyra.

CummeTpus: LIeHTpaabHas, 0CeBas U 3epKajbHas CHMMETPHUHU.

[TocTpoeHrne CMMMETPUYHBIX (UTYP.

Harnsaueie IIPEACTABICHUS 0 ITPOCTPAHCTBEHHBIX burypax:
napajuienenunen, ky0, mpusma, OUpaMuia, KOHYC, LUMJIMHIp, IIap u cdepa.
N306paxenne npocTpancTBEHHBIX (uryp. [Ipumepsl pa3BEPTOK MHOTOTPaHHUKOB,
nuiIMHApa U koHyca. Co3gaHue Mojeliel MpoCTPaHCTBEHHBIX (uryp (U3 Oymarw,

MPOBOJIOKH, TUTACTUIIMHA U APYTUX MATEPHUAIIOB).
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[Tonsitue 06béMa, equHUIEI U3MepeHus: 00béMa. OOBEM MPSMOYTOIBHOTO
napajienenumneaa, kyoa.

3.9.4.4. IlpenMeTHbIE pe3yabTaThl OCBOCHHUS MPOTPaMMbI yU4eOHOTO Kypca
«Marematuka.

3.9.4.4.1. IIpeameTHbIe pe3yabTaThl OCBOCHUS IIPOrpaMMbl Y4eOHOT0 Kypca K
KOHIly 0Oy4eHHus B 5 Kiacce.

3.9.4.4.1.1. Yucna v BEIYUCIICHHUS.

[ToruMaTh © TPaBWIBHO yMNOTPEOJNATh TEPMHUHBI, CBS3aHHBIE C
HATypaJbHBIMHU YUCIIaMU, OOBIKHOBEHHBIMU U JACCATUYHBIMU JPOOSMHU.

CpaBHHMBaTh ¥ yHOPAOYMBATH HATypaJbHbIE YHCIA, CpPaBHUBATH B
MPOCTEUINX CITy4asiX OOBIKHOBEHHbIE JPOOH, 1€CATUYHBIE IPOOH.

CoOoTHOCUTh TOYKY Ha  KOODJAWHATHOW  (YHMCIIOBOM) TpsSIMOM  C
COOTBETCTBYIOIIUM €l YHCIOM M H300pa)kaTh HAaTypaJibHbIE YUCJIa TOYKAMH Ha
KOOPANHATHOM (YHCIIOBOM) MIPSMOM.

BreimonasaTe  apudMeTHYecKue MEWCTBHS C HATypadbHBIMH YHCIAMH, C
OOBIKHOBEHHBIMU APOOSIMU B MPOCTEUIIUX CITydasX.

BrInonHATE NpOBEPKY, MPUKUAKY Pe3yIbTaTa BEIYUCICHUN.

OKpyTasTh HATypaJbHbIE YHCTA.

3.9.4.4.1.2. PereHre TEKCTOBBIX 3a]1a4.

Pematp TekcToBbIe 3amaun apuPMETHUECKUM CIOCOOOM M C TOMOIIBIO
OpPraHM30BaHHOTO KOHEYHOTO Mepedopa BCeX BO3MOKHBIX BApUAHTOB.

Pemarp 3amaum, conmepskamye 3aBUCUMOCTH, CBS3BIBAIOIINE BEITUYHMHBIL:
CKOpPOCTb, BpEMSI, pACCTOSIHHE, TIeHa, KOJIMYECTBO, CTOMMOCTb.

Hcnonp30BaTh KpaTKuE 3alHMCH, CXEMbI, TaOMUIBI, OOO3HAYCHUS TIPH
pEIIeHUH 3a1a4.

[Tonp30BaThCS OCHOBHBIMH ~ CIMHHMIIAMH HW3MEPCHHMs: IICHBI, MAaccChl,
pacCTOSTHUSI, BPEMEHH, CKOPOCTH, BBIp@XKaTh OJHW CIWHHIIBI BEIMYHUHBI UYepe3
TpyTHe.

W3Bnekats, aHAMM3UPOBATh, OIIECHUBATH WH(OPMAIUIO, TIPEICTABICHHYIO B
TabJMlIle, Ha CTOJIOYATON TuarpaMMe, HHTepIPETUPOBATh IPE/ICTABIICHHBIE JaHHbIE,

HCIIOJBb30BaTh JAHHLBIC ITPU PCIICHUHN 3aaa4.
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3.9.4.4.1.3. HarnsiiHas reoMeTpusl.

[Tonb30BaThCs TEOMETPHUSCKUMU MOHITHIMHE: TOYKA, MPsSMasi, OTPE30K, Ty,
yTOJI, MHOTOYTOJILHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh TIpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHpa, UMEIOMUX (Hopmy
U3YYCHHBIX TEOMETPHUECKUX PUTYD.

Hcrnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIJIAMH: BEPIIMHA, CTOPOHA; C
MHOTOYTOJIbHUKAMH: YTOJI, BEPIIMHA, CTOPOHA, JMArOHANb, C OKPYXHOCTBHIO:
panuyc, TuameTp, IeHTp.

N300pakaTh HM3ydeHHbIE TeOMETpUUecKue (UTypbl Ha HEITWHOBAHHOU H
KJIETYaTON Oymare ¢ MOMOIIBIO IIUPKYJIS U JTUHEHKH.

Haxomute nuHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHHUEM C TTOMOIIBIO
JUHEHKHA, CTPOUTh OTPE3KH 3aJaHHOW JJIMHBI; CTPOUTH OKPYKHOCTH 3aJaHHOTO
paauyca.

Hcrnonp30BaTh CBOMCTBA CTOPOH U YTJIOB MPSIMOYTOJIBHUKA, KBaJIpaTa JJIs UX
MIOCTPOCHUS, BEIYUCIICHUS TIOMIAIA U TIEPUMETPA.

Beraucnate mepumeTp W IUIOMAAL KBaapara, MPSMOYTONbHHUKA, (Quryp,
COCTABJICHHBIX M3 MPSMOYTOJILHUKOB, B TOM 4HcIe (HUTyp, M300paKEHHBIX Ha
KJIeTYaTol Oymare.

[Tonp30BaTHCS OCHOBHBIMA METPHUCCKHUMH CIUHUIIAMUA U3MEPEHUS JJTUHBI,
IO/, BEIPAXKATh OJTHH CIUHUIIBI BEJTUYHHBI Yepe3 IpyTHhe.

Pacnio3naBate mapatenenumnen, KyO, HMCHOJBb30BaTh TEPMHUHOJIOTHIO:
BepIIMHa, pedpo, T'paHb, U3MEPCHHUS, HAXOIUTh HM3MEPCHHUS MapajulieleIuIie/a,
KyoOa.

Boruucnate 00pEM ky0a, mapaienenunena Mo 3aJaHHBIM H3MEPCHUSM,
MOJI30BATHCS SAUHUIIAMU U3MEPEHUS 00BhEMA.

Pemate HecliokHBIC 3a7au¥l Ha HM3MEPEHHE TC€OMETPUUYCCKHUX BEIMYUH B
MPAKTUICCKUX CUTYaIHSIX.

3.9.4.4.2. TlpeameTHBIC pE3yabTATHI OCBOCHUS MPOTPAMMBI YI€OHOTO Kypca K
KOHITy 00y4eHus B 6 Kiacce.

3.9.4.4.2.1. Yucna v BIYUCICHHUS.

3HaTh W TOHUMATh TCPMUHEBI, CBA3AHHBLIC C PAa3JIMYHBIMHM BHJaMHU YUCCIT U
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crioco0aMu MX 3aMuCH, IEPEXOAUTH (€CIIM 3TO BO3MOXKHO) OT OJHOU (DOPMBI 3amucH
qyucla K Ipyrou.

CpaBHUBATH U yHOPSAOUYMUBATH LIEJIbIEC YUCIIA, OOBIKHOBEHHBIC U JIECITUYHBIC
JIpoOu, CpaBHUBATH YKCJIa OJHOTO U Pa3HBIX 3HAKOB.

BoinonHsaTh, couerass yCTHbIE M NMUCBMEHHBIE TPHUEMBI, apuMETHUUECKHUE
JIEUCTBUS C HATYPAJbHBIMU U 1EJILIMU YHCIIaMU, OOBIKHOBEHHBIMU U JECATUYHBIMU
JTpOOSIMU, TIOJIOKUTEILHBIMUA U OTPULIATEILHBIMUA YHCIIAMH.

BpuncnsaTe 3HAYEHUST YUCIOBBIX BBIPAXKCHUM, BBINOJHATh NPUKUAKY U
OLICHKY pe3yJibTaTa BBIYMCICHUHN, BBIMOJHATh MPEOOPA30BAHUS YHCIOBBIX
BBIPKEHUI Ha OCHOBE CBOMCTB apU(PMETUUECKUX JIEHCTBHM.

COOTHOCUTH TOYKY Ha KOOPAWHATHOW MPSMOW C COOTBETCTBYIOIIMM €M
YUCIIOM M H300pa)kaTh 4Yucia TOYKAMU HAa KOOPJAMHATHOW NPSIMOM, HAXOIUTh
MOJyJIb YUCJIA.

COOTHOCUTH TOUKH B MPSMOYTOJIBHOM CUCTEME KOOPAUHAT C KOOpAUHATAMU
ATOM TOYKH.

OKpyrJisTh 1eNble Yucia U JACCATUYHBIE NPOOH, HAXOAUTh MPUOIMKEHUS
YU CEIL.

3.9.4.4.2.2. YucnoBble U OYKBEHHBIE BBIPAKEHUS.

[Tonumate 1 ynotTpeOasiTh TEPMUHBI, CBSI3aHHBIC C 3aMMChIO0 CTENICHU YUCIIA,
HaXOJWTh KBaJApaT W KyO 4MCIa, BBIYUCISATH 3HAUEHUS YHUCIOBBIX BBIPAKEHUH,
COAEPXKAIUX CTEIICHU.

[Tonp30oBaThCs MpU3HAKAMU ACITUMOCTH, PACKIAAbIBATh HATYpPaAJIbHBIC YUCTIA
Ha MPOCTHIE MHOXKHUTEIIH.

[Tonp30BaThCA MacIITAOOM, COCTABIISATH IPOIIOPIIMH U OTHOIIICHHUS.

Hcrnonp3oBaTh OYKBHI 1J1s 0003HAYCHUS YMCEN MPU 3aITUCH MATEMATUIECKUX
BBIPAXEHU, COCTABIISITh OYKBEHHBIE BhIpAXKEHUS U (DOPMYJIbI, HAXOAUThH 3HAUCHUS
OYKBEHHBIX  BBIPQXKEHHUM, OCYIIECTBISAsI  HEOOXOAUMBIE  TOJCTAHOBKH U
npeo0pa3oBaHusI.

Haxonnte Hen3BECTHBIM KOMIIOHEHT PABEHCTBA.

3.9.4.4.2.3. Perienie TEKCTOBBIX 3a/1a4.

Pemars MHOTOIIIAarOBEIE TEKCTOBBIE 3aJa4uun apI/I(bMGTI/I‘{CCKI/IM crrocobom.
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Pemwate 3agauM, CBSI3aHHBIE C OTHOLIEHUEM, MPONOPLUUOHAIBHOCTHIO
BEJIMYMH, IPOLIEHTAMH, PEIIaTh TP OCHOBHBIE 33J]a4M HA APOOU U MPOIIEHTHI.

Pemate 3amaum, conepikamiye 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIWYUHBI:
CKOPOCTb, BpeMs, paccTosiHue, LIEHa, KOJIM4YECTBO, CTOMMOCTb,
IPOU3BOJAUTENBHOCTb, BpeMs, 00bEMa pabOThl, HUCHOJB3YS apupmeTuyeckue
JNEUCTBUs, OLICHKY, IPUKHUIAKY, IIOJIb30BaTbCA  CAVHUIAMU  U3MEPEHUs
COOTBETCTBYIOIIUX BEJIUYHH.

CocraBinsAiTh OyKBEHHBIE BBIPAKEHUS 110 YCIOBHUIO 33/1aUU.

W3Bnekats uH(pOpMalLMIO, MPEICTaBICHHYIO B TaOmuuax, Ha JMHEHHOMH,
CTOJ0YaTOW WM KPYroBOM Juarpammax, HWHTEPIPETHUPOBATh IPEJCTaBICHHbIE
JTAaHHBIE, UCIIOIb30BATh JaHHBIC MIPU PEIICHUN 3a/1a4.

[IpeacTaBisaTe HHPOPMALIUIO C TOMOLIBIO TAOJINILL, TMHEUHONW M CTOI0YATOM
JUarpaMM.

3.9.4.4.2.4, HarnsanHas TeoMeTpHs.

[IpuBoauTh TpHUMEpPbl OOBEKTOB OKPYKAIOUIET0 MHpa, UMEKMUX (Hopmy
W3YYEHHBIX T€OMETPUUYECKHX IUIOCKUX WU MPOCTPAHCTBEHHBIX (QUTYp, IPUMEPHI
pPaBHBIX U CHMMETPHUUHBIX (QUTYD.

N300pakaTh ¢ TMOMOIIBIO IUPKYJA, JIMHEHKH, TpaHCIOpPTUpa Ha
HEJIMHOBAHHOM U KJIE€TYaTOM Oymare n3y4yeHHbIE IIJIOCKUE FreOMEeTpUUecKre PUrypsl
U KOH(UTypallui, CHMMETPUYHbBIE (PUTYPBI.

[Tonb30BaTbCcs  rEOMETPUYECKUMHU  TMOHSATUSIMU:  PaBEHCTBO  (uryp,
CUMMETpPHS, HCIOIb30BaTh TEPMHHOJOTUIO, CBS3aHHYIO C CHMMETpUEH: OCh
CUMMETPHH, LICHTP CUMMETPUH.

HaxonuTh BeIWMYMHBI YIJIOB M3MEPEHHMEM C IOMOILBIO TPaHCHOPTHUPA,
CTPOUTH YTJIbl 3aJaHHOW BEJIMYMHBI, I10JIb30BATHCS PU PELICHUH 3a7a4 IPayCHOM
MEpPOU YIJIOB, PACIO3HABATH HA YEPTE)KAaX OCTPBIN, IPSAMOU, pa3BEPHYTHIN U TYIIOU
YTJIBI.

BblUuCHAT IIMHY JOMAaHOW, NEPUMETP MHOIOYTOJIBHHMKA, I10JIb30BaThCS
€AVMHUIIAMU U3MEPEHUS ITTMHBL, BBIPAXKATh OJIHU €IMHUIIBI H3MEPEHUS IJIMHBI YEPE3
Ipyrue.

Haxonutb, HCONb3ys 4epTEKHBIE MHCTPYMEHTBI, PACCTOSIHUS: MEXAY IBYMS
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TOUYKAMHM, OT TOUKH JI0 MIPSIMOM, JJIMHY MTyTH Ha KBaJIPaTHOM CETKe.

Boluucnate  miomans  QUryp, COCTAaBICHHBIX U3 IPSIMOYTOJBHHUKOB,
UCIIOJIb30BaTh pa30reHue Ha MPSIMOYTOJILHUKH, Ha PaBHbIC (PUTYPHI, TOCTPAaUBAHUE
710 TIPSIMOYTOJIbHHKA, MTOJIb30BaThCSI OCHOBHBIMH €IMHUIIAMHU U3MEPEHUS TUIOIIA/IH,
BBIPAXKATh OJHU €IMHUIIBI U3MEPEHUS IIOIIAIU Yepe3 ApyTue.

Pacnio3HaBaTh Ha MOJENAX U M300paKEHUAX NMUPAMUAY, KOHYC, IIWJIMHJIP,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N3o0paxkats Ha KjaeT4aTol OyMare NpsMOYTOJbHBINA Mapalijieaenune].

Boruncnsate 00bEM NpSAMOYToJIbHOTO Mapajiesenunena, Kyoa, ojab30BaThCs
OCHOBHBIMU €AMHMUIIAMU U3MEPEHUS 00bEMA;

Pemarp HecnokHbIe 3a7jaud Ha HaXOXKICHHE T€OMETPUYECKUX BEIUYHH B
PAKTHYECKUX CUTYaIHsX.

3.9.5. ®enepanbHasg paboyas nporpamma ydebHoro kypca «Anredpa» B 7-9
KJlaccax (Jajee COOTBETCTBEHHO — IporpamMma ydeOHOro Kypca «AureOpay,
y4eOHBIN KypC).

3.9.5.1. [TosicauTenbHAs 3aIUCKA.

3.9.5.1.1. AnreOpa siBIsIeTCA OJHUM U3 OMOPHBIX KypPCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsI: OHA 00eCTIeYNBAET U3YUYEHUE JPYTUX JUCIUIUINH, KAaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO IMKIOB, €€ OCBOCGHHE HEOOXOAMMO st
POAOHKEHUS 00pa30BaHUs M B MMOBCEAHEBHON XU3HU. Pa3BuTHE y 00yUarommxcs
HAyYHBIX MPEACTABICHUH O MPOUCXOKACHUU U CYIIHOCTH anreOpanyecKux
abcTpakiuii, cnocode OTpakeHHUsI MaTEMAaTUYECKON HayKOM SIBJIEHUI U MPOIECCOB
B MpUPOJEC W OOIIeCTBE, PO MaTEeMaTHYECKOTO MOCIUPOBAHHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIMMBIX Ui afalTallid B COBPEMEHHOM LKU(POBOM
oOmecTBe. M3ydyenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHUS HaOII0JaTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTUYHOCTH MBIIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTH CBOW JCMCTBHSI M BBIBOBI,
dbopmynupoBath yTBepkAeHHs. OCBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYalolUXCsA: OHU UCHOJIb3YIOT JEIYKTUBHBIE U

WHIYKTUBHBIE PacCy>KIeHusi, 0000IIeHe U KOHKPETU3al1io, a0CTparupoBaHue u
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ananoruto. OOydyeHme  anrebpe  mpeamnmoyiaraeT  3HAYMTEIBHBIH  00BEM
CaMOCTOSITENTLHOW  JISATEIBHOCTH OOYYaroIIMXCs, TIOITOMY CaMOCTOSITEIIHOE
pelieHue 3aa4 SBISETCS peann3alieil JesITeIbHOCTHOTO IPUHIIUIIA O0yUeHUSI.

3.95.1.2. B crpykrype mnporpamMmbel y4yeOHOro Kypca «Anrebpa» amis
OCHOBHOTO O0IIEero 00pa30BaHHsS OCHOBHOE MECTO 3aHMMAIOT COJIEP’KaTeIbHO-
METOJIMYECKUE JIMHUU: «HUClIa U BBIYUCICHUSNY, «ANTreOpandecKue BhIPAKCHHS,
«YpaBHeHHsT W HepaBeHCTBay», «DyHkumm». Kaxnas u3 3TUX COmepKaTesbHO-
METOJMYCCKUX JIMHWA Pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET M3YUYCHUS Kypca,
B3aUMOJICUCTBYS C JIPYTMMH €ro JMHHSAMHU. B Xope u3ydeHuss yuyeOHOro Kypca
OOyYarOIIMMCSl TTPUXOJUTCS JIOTHYECKH PACCYXKIaTh, HCIOJIb30BaTh TEOPETHUKO-
MHO>KECTBEHHBIN SI3bIK. B CBSI3M ¢ 3TUM B mporpammy y4eOHOTO Kypca «Anredpar
BKJIFOUEHBI HEKOTOpPHIE OCHOBBI JIOTMKH, IPEACTABICHHBIE BO BCEX OCHOBHBIX
paszenax MaTeMaTHYeCcKOro oOpa3oBaHUSI U CIIOCOOCTBYIOIKE OBJIAJICHUIO
00y4aroIuMucs OCHOB YHUBEPCAIBHOTO MaTEMaTUYECKOTO S3BIKA.
ConepxaTeabHON M CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOro Kypca «Amnredpar
SIBJIICTCS] €70 MHTETPUPOBAHHBIA XapaKTep.

3.9.5.1.3. Conepxxanue muHuN «HYuclIa ¥ BBIYUCICHUS CITY>KUT OCHOBOM JIJIst
JTATbHENIIer0 U3y4eHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYaIOIIUXCS
JIOTUYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUS TOIH30BATHCS aIrOPUTMaMHU, a
TaK)Xe MPHOOPETCHHUIO MPAKTHUECKUX HABBIKOB, HEOOXOAMUMBIX JIJISl TIOBCETHEBHON
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 0OIIEro oopa3oBaHus
CBS3aHO C pAlMOHAIBHBIMH M HWPPAIMOHANBHBIMH YHCIaMH, (OPMHUPOBAHHUEM
MPEJICTABICHUM O IEMCTBUTEILHOM YHUCIIC. 3aBEPIICHUE OCBOCHUS YUCIOBOW JIMHUN
OTHECEHO K cpeaHeMy 001eMy 00pa30BaHHUIO.

3.9.5.1.4. Conepxkanne ABYX alreOpanyecKux JIWHUNW — «AJreOpandeckue
BBIpOXCHUS» U «YpaBHEHHs U HEPABEHCTBa» CIOCOOCTBYET (HDOPMHUPOBAHHIO Y
00yJarommxcs MaTeMaTHYECKOro armapara, HeoOXOAMMOro Ui PEIICHUs 3a1ad
MaTEMaTHUKH, CMEXKHBIX MPEIMETOB M TMPAKTHUKO-OPUEHTUPOBAHHBIX 3ajad. Ha
YpOBHE OCHOBHOTO 00111eT0 00pa30oBaHusl y4eOHbIN MaTepuaj IpyNInupyeTcs BOKPYT
paIMoOHaIBHBIX BBIpOKEHUH. ANreOpa JEMOHCTPHPYET 3HaYCHHE MAaTEMATHKH Kak

A3bIKA TJIA IOCTPOCHHSA MATCMATHUYCCKUX MOI[CJ'IGI\/'I, OonmucaHusA IMpoOHEeCCOB H
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SBJIEHUH peanbHOro Mupa. B 3agaun o0yuenus anreOpe BXOJIAT TaKKe JalibHEHIIIee
pa3BUTHE AITOPUTMHYECKOTO MBIIUICHUS,, HEOOXOAUMOIro, B YAaCTHOCTH, s
OCBOGHHUS Kypca UWHGOPMATUKHA, M OBJAJCHHE HABBIKAMHU JIETyKTHBHBIX
paccyxnenuit. IIpeoOpa3oBaHue CHUMBOJIBHBIX (OPM CIOCOOCTBYET Pa3BUTHUIO
BOOOpaXeHUs1, CHIOCOOHOCTEH K MaTEMaTUYECKOMY TBOPYECTRY.

3.9.5.1.5. Conepxkanne (HyHKIMOHATBLHO-TpaUUYECKON JTMHUM HAIICJICHO Ha
NoJTydyeHUe 00yJaroIUMHUCA 3HAaHUHN 0 QYHKIUSAX KaK BaKHEHIIIEH MaTeMaTHIeCKON
MOJIETIH JIJIsl OTIMCAHUsl U UCCIICOBAHMS PAa3HOOOPA3HBIX MPOIIECCOB U SIBICHUN B
npupojne u oomectBe. 3ydyeHune Marepuana CcrnocoOCTBYET pa3BUTHIO Y
0Oy4YaronMxcsi yMEHHUS UCTIOIb30BaTh PA3IMYHbIC BHIPA3UTEIBHBIE CPEICTBA A3bIKA
MaTEeMaTHUKd — CJOBECHBIC, CHMBOJHMYECKHE, Tpaduueckue, BHOCHT BKJIaJ B
dbopMupoBaHUE MIPENCTABICHUA O POJIM MATEMAaTUKH B PAa3BUTHM LIMBUIU3ALUU U
KYJbTYPBI.

3.9.5.1.6. CornacHo ydyeOHOMY IutaHy B 7—9 Kiaccax M3ydaeTcsl y4eOHBIM
Kypc «Anrebpa», KOTOpBIM BKIIOYAET CIEAYIOUIME OCHOBHBIE pPa3zelibl
comepxkanus: «Yucna M BBIYUCIHEHUS», «ANredOpandyeckue BbIPAKEHUD,
«YpaBHEHUS U HEPABEHCTBa», « DyHKIIUN.

3.9.5.1.7. O6miee unciio 9acoB, peKOMEHAOBAHHBIX I U3YYEHUs YICOHOTO
Kypca «Anredpa», — 306 yacos: B 7 kiacce — 102 vaca (3 yaca B HeZien0), B 8 Kiiacce
— 102 gaca (3 yaca B Hegento), B 9 kinacce — 102 yaca (3 yaca B HEJIEIIO).

3.9.5.2. Conepxanue oOydeHus B 7 Kiacce.

3.9.5.2.1. Yucna v BBIYUCTCHUS.

Hpobu OOBIKHOBEHHBIE U ACCATUYHbBIC, MEPEX0] OT OAHOW (HOPMBI 3aMKCH
npobeit k gapyroi. [loHaTtue panMoHaIBPHOTO YHCHA, 3aluCh, CpPaBHEHUE,
YOOPSAIOYMBAHUE  PAlMOHAIBHBIX  4uceld. ApudmMmerndeckwe JeHCTBUS C
panoHaIbHBIMU YUCIIaMu. PereHne 3afad U3 peajbHOW MPaKTUKHA Ha 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypajdbHBIM IIOKa3aTelieM: OIpenesieHne, mnpeoOpa3zoBaHHe
BBIPQXEHHUI HA OCHOBE OIpeeIeHHs, 3aUCh 0oNpInX yucen. [IpouenTsl, 3anuce
MPOLIEHTOB B BUJE poOU U JpoOM B BHJIE MPOLIEHTOB. TpU OCHOBHBIEC 3a7a4d Ha

IIPOLOCHTEI, PCIICHUEC 3a1a4 U3 pCaHBHOﬁ IMPAaKTHUKH.
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IIpumeHenne TPU3HAKOB  JEIMMOCTH, pPAa3jloKEHUE HAa MHOXKUTEIN
HATypaJIbHbIX YUCEIL.

PeanbHple  3aBUCMMOCTH, B TOM 4HclIe TmpsMas ©  oOparHas
IIPONIOPLIHOHAIBHOCTH.

3.9.5.2.2. Anrebpanueckre BbIpaKEHUSI.

IIepeMeHHBIE, UUCIIOBOE 3HAYEHUE BBIPAKECHUS C IIEPEMEHHOM. JlOITyCTUMBIE
3Ha4YEeHUS NepeMeHHbIX. [IpencraBinenne 3aBUCUMOCTH MEK1y BEJIMYMHAMU B BUJIE
bopmynbl. Beruucienus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBUia NpeoOpa3oBaHUS CYMM U
IIPOU3BENICHUH, PaBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeéMblX.

CBONCTBA CTENEHU C HATYPAIBHBIM OKA3aTEIEM.

OnHowiensl 1 MHOTOWIEHBI. CTeneHs MHOrowIeHa. CiiokeHne, BBIYUTaHUE,
YMHOXEHHUE MHOTOWJIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUSA: KBapaT CyMMBI
U KBaApar pasHocTh. Popmyiia pa3HOCTH KBaApaToB. Pa3iioxkeHrne MHOIO4JIEHOB Ha
MHOKHUTEJIN.

3.9.5.2.3. YpaBHeHUs 1 HEPaBEHCTBA.

VYpaBHeHHE, KOpPEHb YypaBHEHHs, NpaBWia IIpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCHJIBHOCTb YPaBHEHUM.

JIuHelHOE ypaBHEHHE C OJHOM IEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO
YPaBHEHMS, PEUIEHUE JINHENHBIX YpaBHEHUN. COCTABIICHHE YPABHEHU IO YCIIOBUIO
3a7a4u. Pelienre TeKCTOBBIX 3a/1a4 € OMOILBI0 YPaBHEHUM.

JIuneitHoe ypaBHEHME C ABYMs MEpEMEHHBIMU U ero rpaduk. Cuctema ABYX
JVMHEMHBIX YpaBHEHUW C JBYMs IIepeMEHHbIMU. PemieHue cucreM ypaBHEHUH
criocoboM noAcTaHoBKU. [IpuMepsl pereHnst TEKCTOBBIX 3a/1a4 ¢ TOMOIIIbIO CUCTEM
YpaBHCHUM.

3.9.5.2.4. OyHkuum.

Koopaunara Touku Ha npsMoi. YucnoBble NpOMEKYTKHU. PaccTrosiHne Mex 1y
JIByMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.

[IpsimoyronbHas cuctema koopaunat, ocu OX u Oy. Abcuucca u opanHaTa
TOYKH Ha KOOPJIMHATHOM II0CcKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.

Urenue rpadukoB peanbHbIx 3aBucuMocTell. [Tonsitue pynkuuu. I'paduk GyHkimm.
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CpoiictBa ¢yukuuil. Jluneitnas ¢pynkuus, e€ rpaduk. I'padux dynkmaum y = |x|.
['paduyeckoe penieHre TMHEHHBIX YPAaBHEHUM M CUCTEM JIMHEHWHBIX YPaBHEHUH.
3.9.5.3. Conepxanue oOydeHus B 8 Kiiacce.

3.9.5.3.1. Yncna u BEIYUCTICHUS.

KBagpatHeiii kopeHb u3 uucia. lloHstne 00 WppalMOHAIBLHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST UppallMOHAIBHBIX yucen. CBolicTBa apuMeTHUYECKUX
KBa/IPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPeoOpa30BaHUIO YUCIOBBIX BhIPAKEHUIN
Y BBIUHMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

Crenenb ¢ LenbIM NToKa3aTeneM U e€ cpoiicTBa. CTaHaapTHas 3aMuCh YUCIa.

3.9.5.3.2. AnreOpandecKkre BhIPaKECHHUSI.

KBampaTHpii  TpEXuieH, pas3iloKeHUE KBAAPAaTHOTO TPEXWICHA HA
MHOHUTEJIH.

AnreOpandeckass JpoOb. OCHOBHOE CBOMCTBO alireOpanyeckor ApooH.
CnoxxeHue, BBIYMTAHHE, YMHOXKEHHE, JICJICHHE anredpandeckux JapoOei.
PannonanbHble BhIpaXXKEHUS U UX IPE0Opa3OBAHKE.

3.9.5.3.3. YpaBHeHUs 1 HEpaBEHCTBA.

KBagpatnoe ypaBHeHue, QopMylna KOpHEH KBaJpaTHOTO YpPaBHEHHS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

I'paduueckas uHTEpOpETaIUs YPaBHEHUN C IBYMS IEPEMEHHBIMU U CUCTEM
JVMHEMHBIX YPAaBHEHUW C JABYMsI II€peMEHHbIMHU. lIpuMepnl pemeHus CHUCTEM
HEJIMHEWHBIX YPABHEHUN C IByMsI IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OJTHOU NTEPEMEHHOM.
PaBHOCWIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JIMHEHHBIX HEPABEHCTB C OJJHOM EPEMEHHOM.

3.9.5.3.4. OyHkuUw.

[lonsitue ¢ynkuun. OO6nacTb ONpeAesNeHUs U MHOXKECTBO 3HAUYCHHM
¢ynxiun. CrnocoObl 3a1anus QyHKIUHN.

I'paduk pynkiuu. Yrtenne cBoicTB dyHKIuu mno e€ rpaduxy. [Ipumepsi

rpadukoB GYHKIHMA, OTPaXKAIOIIUX peabHbIE MPOIECCHI.
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OyHKIMM, OIHUCHIBAIOIIME NPSIMYI0O U OOpaTHYIO MpPONOPLHUOHAIBHbIE
3aBUCUMOCTH, X rpaduxu. Oynkuuu Y = X2,y = X3, y =Vx, y=|x|. 'padguueckoe
pEIICHUE YPABHEHUN U CUCTEM YPABHEHUM.

3.9.5.4. Conepxanne o0yuenus B 9 kiacce.

3.9.5.4.1. Yucna u BbIYUCICHUS.

PannonanpHbie yncia, UppalMoHalIbHbIE YUCIIA, KOHEYHbIE U 0€CKOHEUYHBIE
JecsTHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, ICUCTBUTEIbHBIC YUCIIA
Kak OCECKOHEUHbIE JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKY MHOKECTBOM JEHUCTBUTENIBHBIX YUCET U KOOPAUHATHOM IIPSIMOM.

CpaBHEHHME JEUCTBUTENBHBIX 4YHCEN, apudMeTHuecKue MACHCTBUSA C
JNEWCTBUTEILHBIMU YUCIAMU.

Pa3mepsl OOBEKTOB OKpYKAIOIIETO0 MHpPA, JIUTEIBHOCTh IPOIECCOB B
OKPY’KaroIeM MHUpE.

[TpubnmxEéHHOE 3HaYCHUE BEIUYUHbBI, TOUHOCTH NMpUOIKeHus. OKpyriieHue
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYUCIEHUN.

3.9.5.4.2. YpaBHEeHUS 1 HEPABEHCTBA.

JIunentHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOISIIUXCS K TUHEUHBIM.

KBanparnoe ypaBHeHue. Pemenne ypaBHEHUM, CBOASIIMXCA K KBAJPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPETbEW M YETBEPTOU
CTETICHEN Pa3JI0)KEHNEM HA MHOKUTEIH.

Pemenne npoOHO-palMOHaNBHBIX ypaBHEHHM. PelieHne TEKCTOBBIX 3ajad
anreOpanyeckuM METOIOM.

VYpaBHeHuEe ¢ AByMs MEpEeMEHHbIMU U ero rpaduk. Pemenue cucrem aByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEpEMEHHBIMU. PellieHne cucTeM 1ByX ypaBHEHHUH,
OJIHO W3 KOTOPHIX JIMHEHHOE, a Japyroe — BTOpoil creneHu. [ 'paduueckas
MHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMS IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoooM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nuMHENHBIX HEPABEHCTB C OJHOM IEpeMEHHOW. PemeHne cucrem
JVUHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpaBEHCTBA.

['paduueckas wHTEepnperanyss HEPABEHCTB U CHUCTEM HEPABEHCTB C JABYMS
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MEPEMEHHBIMHU.

3.9.5.4.3. OyHK1MM.

KBanpatnunas ¢ynkuus, e€ rpapuk u cpoiictBa. [lapabomna, koopauHaThI
BEPIIMHBI TapadoJibl, 0OCb CAMMETPUHU Mapa0OIbl.

I'paduku Qynkumii: y = £x,y = #x+b,y = %,y = x3y=Axy=
|x|, m ux cBoticTBa.

3.9.5.4.4. YucnoBkle MOCIEAOBATEIILHOCTH M TIPOTPECCHUM.

[ToHATHE YKCIIOBOM MOCIENOBATENBHOCTH. 3aJaHHUE IOCIEAOBATEIbHOCTU
peKyppeHTHOM hopmysoit u popmMyIioi N-ro yjeHa.

Apudmernueckass U reomeTpuyeckas nporpeccuu. @opmyibl N-ro 4ieHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOrpecCuil, CyMMbI IEPBBIX N YJICHOB.

N3o00pakeHne 4ieHOB apu(METHUUECKOW U TeOMETPUUECKOM MPOrpeccHid
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M AKCIIOHEHUHAIBHBIA POCT.
CI1oXHBIE IPOLICHTBI.

3.9.5.5. [IpenMeTHbIE pe3yabTaThl OCBOCHHUS MPOrPaMMBI yU4eOHOTO Kypca
«Anrebpay.

3.9.5.5.1. [IpeameTHBIC pe3yabTATHI OCBOCHHS IMPOTPAMMBI YIeOHOTO Kypca K
KOHIly 0Oy4eHHus B 7 KJlacce.

3.9.5.5.1.1. Yucna u BEIYUCIICHUS.

BrinonHsaTh, couerass yCTHbIE M MUCBMEHHBIE TPHUEMBI, apuMETHUUECKHE
JEUCTBUS C pallMOHATIBLHBIMU YUCIIaAMU.

HaxoauTh 3HaueHHMs YUCIOBBIX BBIPAXEHUM, TMPUMEHATH Pa3HOOOpa3HbIC
CIIOCOOBI U MPUEMBI BBIYMCIICHUSI 3HAYCHUIN TPOOHBIX BBIPAKECHUM, COJEPIKAIINX
OOBIKHOBEHHBIE U IECATUYHBIE TPOOH.

[TepexoauTh OT oxHON (opMBI 3amucu 4Yucen K Apyrou (mpeoOpa3oBbIBATH
JECATUYHYIO TpOOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECITUYHYIO, B YACTHOCTHU
B OCCKOHEUYHYIO JICCSITHYHYIO IPOOB).

CpaBHUBATH U YNOPSAIOYUBATH PAIUOHAIIBHBIC YUCIA.

OKpyrJisTh yncna.

BbINONMHATE NPUKKUIKY U OLIEHKY pPe3yJIbTaTa BHIYMCICHU, OLICHKY 3HAUCHUM
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YUCJIOBBIX BBIPAKEHHWU. BBINOJIHATE AEUCTBHS CO CTENEHSAMM C HATypaJbHBIMU
IIOKAa3aTeJISIMH.

[IpruMeHATs NOpHU3HAKKM  JEIUMMOCTH,  PA3JIOKEHHE HAa  MHOXKUTEIU
HaTypaJIbHBIX YUCEIL.

Pemate NpakTHKO-OPUEHTUPOBAHHBIE 33J1a4H, CBSA3aHHBIE C OTHOIICHHEM
BEJIMYMH, IPONOPLUUOHAIBHOCTBIO BEIWYMH, IPOLEHTAMH, WHTEPIPETUPOBATH
pe3yabTaThl PELICHMs 3a4ad ¢ y4€TOM OTPAHMYEHHMM, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpUBaEMbIX OOBEKTOB.

3.9.5.5.1.2. AnreGpanueckuie BbIpaKeHUsI.

Hcnonb30Bath anreOpanyeckyr0 TEPMUHOJIOTHIO U CUMBOJMKY, IPUMEHSATh
e€ B IpoLecce OCBOCHUS YUeOHOro MaTepurarna.

Haxonuth 3HaueHHs OYKBEHHBIX BBIPOKECHHU IMpPHU 33JaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

BoimonHsATe  mpeoOpazoBaHUs  LEJIOTO  BBIPAXKEHHST B~ MHOTOWIEH
MPUBEACHUEM TTOJIOOHBIX CIIAra€MbIX, PACKPBITHEM CKOOOK.

BpINOMHATE YMHOKEHHME OJHOWIEHA HAa MHOIOYIEH M MHOIOYJIEHAa Ha
MHOTOYJIEH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCylecTBIATh PA3JI0KEHUE MHOTOYJICHOB HAa MHOYKUTEIU C IIOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIEro MHOKUTENS, TPYNITUPOBKHU CIAra€MbIX, IPUMEHEHUS
bopMyI COKpAIIEHHOTO YMHOXKECHUSI.

[TpumensTh PeoOpa30BaHUsl MHOTOWIECHOB JUIS PEIEHUS Pa3IMyuHbIX 33134
13 MaTEMATHUKHU, CMEKHBIX IPEAMETOB, U3 PEATTbHON MTPAKTUKH.

Hcnonbp30BaTh CBOMCTBA CTENEHEW C HATYPAIbHBIMU IIOKA3aTEIsIMU IS
peoOpa3oBaHUs BBIPAKCHHIA.

3.9.5.5.1.3. YpaBHeHUs 1 HEPABEHCTBA.

Pematp nuHelHBIE ypaBHEHHsI C OJHOM IEPEMEHHOM, NPUMEHSS IpPaBUIIA
Mepexo/ia OT UCXOAHOTO YPABHEHUS K PAaBHOCUIIBHOMY emy. [IpoBepATs, sABIsSIETCS
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckrue METOAbI PU PEUICHUH TUHEHHBIX YPaBHEHUN U X
CUCTEM.

[TogOupaTe mpuMepbl Tap 4YUCEN, SBISIOMUXCS PEIICHUEM JUHEHHOTro
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YPaBHEHHUS C ABYMS [IEPEMEHHBIMHU.

CrtpouTh B KOOPANHATHON IJIOCKOCTH I'pa)UK JIMHEHHOTO YPaBHEHUS C JBYMSI
NEPEMEHHBIMH, MOJIb3YSACh TPa(UKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemats cucTteMbl ABYX JIMHEWHBIX YpaBHEHUH C JByMsI IEPEMEHHBIMHU, B TOM
quciie rpadu4ecKu.

CocTaBnaTh W pemiath JIMHEWHOE YpaBHEHHWE WM CHCTEMY JIMHEHHBIX
YpaBHEHUH MO YCIOBUIO 33Ja4H, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a41 MOJyYECHHBIN pE3yJIbTaT.

3.9.5.5.1.4. ®dynkIum.

N306paxaTh Ha KOOPAUHATHOMN NPSAMOM TOUKH, COOTBETCTBYIOLIUE 33 JaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KU, MHTEPBAJIbL, 3aAMUCHIBATh YHCIOBbIE IPOMEKYTKH HA
anreOpanyecKoM si3bIKe.

OTmeuarh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 3a/laHHBIM KOOpJHHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh € TOMOIIBIO (PYHKUIUNA HW3BECTHBIE 3aBUCHUMOCTH MEXAY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHUE, LI€HA, KOJUYECTBO, CTOMMOCTD,
MPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

HaxoauTs 3HaueHue GyHKIUH 110 3HAYEHUIO €€ apryMEeHTa.

[Tonumats rpaduueckuii cnocod MpeacTaBlIeHHUs] U aHalu3a MH(opManuu,
W3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

3.9.5.5.2. [IpeameTHbIE pe3yabTAaThl OCBOSHUS MPOrpaMMBbI yUeOHOT0 Kypca K
KOHIly 0Oy4deHus B 8 Kiacce.

3.9.5.5.2.1. Yucna v BBIYUCIICHHUS.

Hcnonp30BaTh HavyalbHBIE MPEACTABICHUS O MHOXXECTBE JCHCTBUTEIBHBIX
YuCelN JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYMCICHUH, U300paxaTh J1eWCTBUTEIIbHbBIE
Yycila TOYKaMU Ha KOOPAUHATHOUN IIPSAMOMN.

[IpumensTh TOHATHE apU(METUYECKOrO0 KBAJAPATHOTO KOPHS, HAXOIUTH
KBaJIpaTHbIE KOPHHU, HCIONB3YysSd MPH HEOOXOJWMOCTH KaJNbKYJSTOP, BBINOJHATH
npeoOpa3oBaHusl BBIPAKEHUMN, COJIEPXKALIUX KBAJpPAaTHbIE KOPHHU, HCIOJb3Ys

CBOMCTBA KOPHEW.
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Hcnonp30BaTh 3amucy OOJIBIIAX W MAJIBIX YHUCEN ¢ TIOMOIIBIO TECITHYHBIX
npo0Oeit u creneneit yucia 10.

3.9.5.5.2.2. Anrebpanueckuie BbIpaKEHUSI.

[IpuMeHsTh TOHSTHE CTENEHH C ILEeJbIM [OKa3aTesieM, BBIMOIHATh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BbINONMHATE TOXKIECTBEHHBIE MPEOOpPa30BaHUs PALMOHATBHBIX BBIPAKCHUM
Ha OCHOBE MPaBWJI ACHCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMu APOOSIMHU.

PacknanpiBaTh KBaJpaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[TpumensaTh mpeoOpa3zoBaHus BEIPAKECHUM JJI PEIICHUS] PA3TUYHBIX 3aa4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

3.9.5.5.2.3. YpaBHeHus U HEPABEHCTBA.

Pemiats nuHelHbIe, KBaJpaTHbIC YPAaBHEHUS U PAIMOHAIbHBIC YpaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUI C IByMsI IEPEMEHHBIMH.

[IpoBOAUTE MpOCTENIINE UCCIENOBAHNS YPABHEHU U CUCTEM YPABHEHUH, B
TOM YHCJI€ C TPUMEHEHUEM TpadUUeCKUX MpeACTaBIeHU (yCTaHABIUBATh, UMEET
JU ypaBHEHUE WIM CHUCTEMa YPaBHCHUU PEIICHMS, €CJIM UMEET, TO CKOJIbKO, U
npoyee).

[lepexoauTh OT cloBeCHOW (HOPMYITUPOBKU 3ajaud K €€ anredpandeckoi
MOJIEIM C TIOMOIIBIO COCTABJICHUS YPaBHCHUS WM CHUCTEMbl YpaBHEHUH,
HWHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ]a4M MOJIYYEHHBIN pe3ynbTarT.

[IpuMeHsATh CBOWMCTBA YHCIOBBIX HEPABEHCTB JUIsl CPaBHEHHMS, OLICHKH,
pemaTh JUHEMHBIE HEPABEHCTBA C OJHOM INEPEMEHHOM W MX CHUCTEMBI, JABaTh
rpadUyecKyr0 HWJUTIOCTPALIMI0 MHOXKECTBA pEIICHUNA HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

3.9.5.5.2.4. Oynkuum.

[ToHumaTh ¥ UCMOAB30BaTh (YHKIIMOHAIBHBIC MOHATHUS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAUYEHMsI), ONPEACNITh 3HaUYeHHE (YHKUUU O 3HAYEHUIO
apryMeHTa, ONpeeNATh CBOMCTBA (PyHKITNH 10 €€ rpaduKy.

Crtpouts rpaduku 3MeMEHTApHBIX PYHKINN BUJA:

y3 y y
y=-,y= x%,y = x3,y = vx,y = |x|, onnceBaTh CBOIiCTBAa YHCIOBOMH
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byHKMA 110 €€ rpaduKy.

3.9.5.5.3. IIpeameTHbIe pe3yabTaThl OCBOCHUS IIPOrpaMMBbl Y4eOHOTO Kypca K
KOHIly 0Oy4deHHus B 9 Kiacce.

3.9.5.5.3.1. Yucna v BIYUCIICHHUS.

CpaBHMBAaTh U YIIOPSII0YMBATH PAIMOHAJIBHBIE U UPPAIMOHAIbHBIC YHCIIA.

Boinonuate  apudmMeruyeckre ACHCTBUS C  pAlMOHAIBHBIMU YHUCIIaMH,
coueras YCTHbIE W THUCbMEHHBIE MPUEMBI, BBINOJHATH BBIYHUCICHUSA C
UPpaLUOHATBHBIMH YHCIAMHU.

HaxonuTe 3HayeHus CTENEHEW C LEAbIMH IIOKa3aTelsIMH M KOPHEH,
BBIYUCIISITh 3HAYEHUS YNCIIOBBIX BBIPAKCHUI.

OKpyrisiTh JI€UCTBUTENIbHBIE YHUCJA, BBINOJHATH NPUKUAKY pe3yJibTara
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKCHUMU.

3.9.5.5.3.2. YpaBHeHUs U HEPABEHCTBA.

Pemiats nuHElHbIE U KBaJpaTHbIE YPaBHEHUs, YPABHEHUS, CBOMISIIUECS K
HUM, IPOCTENIINE APOOHO-PAIIMOHATIBHBIE YPABHEHHS.

Pemare cucteMpl IByX JMHEWHBIX YPAaBHEHUN C JIBYMS NEPEMEHHBIMH U
CUCTEMBI JIBYX YPaBHEHHM, B KOTOPBIX OJJTHO YPABHEHUE HE SBISACTCS JTUHEHHBIM.

Pemarp TekcTOBBIE 3a7aud anreOpaMuyeckuM CHOCOOOM C MOMOUIbIO
COCTABJICHHSI YPAaBHEHUS UM CUCTEMBI IByX YPaBHEHUH C ABYMs IEPEMEHHBIMHU.

[IpoBOAMTE MpOCTENUIINE UCCIEAOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHHUEM IrpapuuecKuX MpeACTaBlIeHUH (yCTaHaBIMBaTh, UMEET
JU ypaBHEHUE WM CHCTEMa YpaBHEHUM pEUICHUs, €CIM HMEET, TO CKOJbKO, W
npouee).

Pemate nuHEWHBIE HEPAaBEHCTBA, KBAJpAaTHBHIC HEPABEHCTBA, HM300pakaTh
pELICHNE HEPAaBEHCTB HA YMCIIOBOM NPSIMOM, 3alMCBHIBATh PEIICHHE C MOMOUIBIO
CUMBOJIOB.

Pemate cucTembl JIMHEWHBIX  HEPABEHCTB, CHCTEMbl HEPABEHCTB,
BKJIIOYAIOIME KBaJpaTHOE HEPaBEHCTBO, H300pa)xaTh pEIICHHE CUCTEMbI
HEPaBEHCTB Ha YMCIIOBOM MPSIMOM, 3alIMChIBATh PELIEHUE C TOMOLIBIO CHMBOJIOB.

Hcnonb3o0BaTh HEPaBEHCTBA MIPHU PEILICHUN PA3IUYHbBIX 3a/1a4.

3.9.5.5.3.3. OyHkIuw.
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Pacrnio3naBath (bYHKLII/II/I HN3Y4YCHHBIX BHJ/OB. IToka3piBaTh CXxeMaTUYECKHU

pacrnoyioKeHUe Ha KOOPJIMHATHOM IUIOCKOCTH TIpauKoB (PYHKIUMN BUld: Y =
£

kx,y = Rx+by= -, y=ax?’+bx+c,y=x% y=+x,y=|x| B
3aBUCUMOCTH OT 3HaU€HUN KOA(DPUIIMEHTOB, ONUCHIBATH CBONCTBA (DYHKIIMMA.

CtpouTh U M300pakaTh cXxeMaTHUeCKU rpaduKu KBAAPATUUHBIX (DYHKIIHM,
OIMHMCHIBATh CBOWCTBA KBAJPATHYHBIX (PYHKITUH 110 UX Tpadukam.

Pacmo3naBaTh kBagpaTrdHyo GyHKIHIO 10 (popmysie, MPUBOIUTEH MPUMEPHI
KBaIPaTUYHBIX (DYHKIHMM U3 peaibHOM XKU3HU, (U3UKU, TEOMETPHUH.

3.9.5.5.3.4. YucnoBble mOClIeI0BATENHHOCTH U TPOTPECCHH.

Pacno3HaBaTh apu(pMETUYECKYI0 U TE€OMETPUYECKYIO MPOTPECCUU MpH
pa3HBIX Crlocodax 3aaHusl.

BbIMONHATE  BBIYMCIACHUS C  HUCHOJNb30BaHHEeM (opmyn N-ro uieHa
apu(PpMETHIECKON U TeOMETPUUECKOM MPOTrPECCuii, CyMMbI TIEPBBIX N UJICHOB.

N300pakaTh YJIE€HBI MOCIAEAOBATEIFHOCTH TOYKAMH Ha KOOPAWHATHOM
TUTOCKOCTH.

Pemate 3amauu, cBsA3aHHBIE C YUCIOBBIMU IOCJIEIOBATEILHOCTSIMU, B TOM
YHUCIJIe 33/1a4M U3 PEaIbHOM JKU3HU (C UCIOIB30BAHUEM KAJIbKYJATOPA, HU(POBBIX
TEXHOJIOTHUH).

3.9.6. ®enepanbHasg paboyast mporpaMma yueOHOTO Kypca «I'eomeTpusi» B 7—
9 kmaccax (majee COOTBETCTBEHHO — Mporpamma yueOHoro kypca «I'eomeTpusy,
y4eOHBIN KypC).

3.9.6.1. IlosicHuTeNnbHAS 3aITUCKA.

3.9.6.1.1. T'eomerpuss Kak OJWH W3 OCHOBHBIX PAa3/CIIOB IIKOJIbHOM
MaTEeMaTHUKH, UMEIOIIUNA CBOEH 1eNbI0 00€CTIeUnTh N3yUYeHUE CBOMCTB M Pa3MepOB
buryp, uX OTHOUICHWH M B3aWMHOE PACIIOJIOKEHHE, ONMMUPASTCS Ha JIOTHYCCKYIO,
JIOKa3aTeNIbHYIO JIMHUIO. [IeHHOCTh M3ydeHHs] T€OMETPUH Ha YPOBHE OCHOBHOTO
oO1mero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIMIACS YIUTCS TIPOBOIUTH
JIOKA3aTeNIbHbIE PACCYKICHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUCHHMsI, JOKa3bIBATh
VCTUHHBIE YTBEPXKICHUS U CTPOUTh KOHTPHPUMEPHI K JIOKHBIM, MPOBOIAUTH

PaACCyKIACHUA «OT IIPOTUBHOI'O)», OTJIN4YaTh CBOMCTBA oT IIPpU3HAKOB,
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dbopMyIHpOBaTh OOPATHBIE YTBEPKICHUS.

3.9.6.1.2. [lenpt0 M3yYCHHS T€OMETPUU SIBIIIETCS MCIOJIb30BaHHE €€ Kak
WHCTPYMEHTA NPU PEIIECHUU KaK MATEMaTUYECKUX, TaK M MPAKTUYECKUX 3a/]ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics MJOJDKEH HAyYUThCS
OTIPEIENATh TEOMETPUUECKYIO (DUTYpY, ONMCHIBATH CIIOBAMU UYEPTEK UM PUCYHOK,
HalTH TUIOLIAAb 3€MEJBHOTO Yy4YacTKa, pacCUuTaTh HEOOXOJUMYIO JUIMHY
OTNITOBOJIOKOHHOTO Kabels uin Tpedyembie pa3Mepsl rapaxka Juist aeTomoousts. [Ipu
pEelIeHUH 3aJa4 MPAKTHYECKOr0 XapakTepa OOyYarolUWCA YYHUTCS CTPOUTH
MaTeMaTUYECKHE MOJIEIM pEANbHBIX JKU3HEHHBIX CHUTYyalllil, MPOBOJIUTH
BBIYMCJICHUS W OLICHUBATD MMOJTYYEHHBIN pe3yJIbTar.

BaxxHo no1u€pKuBaTh CBSI3U FEOMETPUU C APYTUMH YUEOHBIMU MTPEAMETAMM,
MOTHUBUPOBATh MCIOJIb30BaTh OMNPEAEICHUS T€OMETPUUYECKUX (UTYp U MOHATHMA,
JEMOHCTPUPOBATh MIPUMEHEHHUE MOJIYYEHHBIX YMEHMH B (DU3HMKE U TEXHHUKE. DTU
CB3M HauOoisiee spKO BUAHBI B Temax «Bekropbe», «Tpuronomerpuyeckue
COOTHOILIEHUS», «Metoa koopauHaT» U «Teopema [udaropar.

3.9.6.1.3. Yuebnniii kypc «l'eoMeTpus» BKIIOYACT CICAYIOIINE OCHOBHBIC
paznensl conepxkanus: «['eomerpudeckue QUTypsl U UX CBOWCTBa», «M3mepenue
F€OMETPUYECKUX  BEIUYUH», «JleKapToBbl KOOpAMHATHI HAa  IUIOCKOCTW,
«BekTopbl», «/[BrkeHus miockoctuy, «lIpeodpazoBanus moaoousy.

3.9.6.1.4. O6mmiee yucno 9acoB, PEKOMEHIOBAHHBIX IS H3yUYCHUS YIeOHOTO
kypca «['eometpus», — 204 gaca: B 7 kinacce — 68 dacoB (2 yaca B He/lelN0), B 8
KJ1acce — 68 yacoB (2 yaca B HeJeno0), B 9 kiacce — 68 yacoB (2 yaca B HEJEIIO).

3.9.6.2. Conepxanue oOydeHus B 7 Kiiacce.

Hauvanbuble nouaTus reomerpun. Touka, mpsimMasi, OTpE30K, JIyd. Yroia. Buasl
yrioB. BeprukanbHble M CMEXHbIE yIubl. buccexkrpuca yria. Jlomanas,
MHOTOYTONbHUK. [lapainenbHoCTh U epIEeHAUKYISIPHOCTD MPSIMBIX.

Cummetpuunbie  ¢urypsl. OCHOBHBIE CBOWCTBA OCEBOW CHMMETPUHU.
[Tpumepsl CHMMETPUU B OKPY’KAOIIEM MUPE.

OCHOBHBIE MOCTPOEHHUS C MOMOUIBIO LUPKYJA W JIMHEWKU. TpeyronbHUK.
BricoTa, Meninana, OuccekTpuca, uX CBOMCTBA.

PaBHOOeApeHHBII W  PaBHOCTOPOHHUN  TpeyroyibHUKH. HepaBeHCTBO
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TPEYTOJIbHHUKA.

CBoiicTBa W TpHU3HAKU paBHOOEApPEHHOro TpeyrojbHuka. IlpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa ¥ IpU3HAKH MapaJUIEIbHBIX NpsIMbIX. CyMMa yIJIOB TPEYTOJbHUKA.
BHenrHue yriel TpeyroibHUKA.

[IpsamMoyrosibHbI  TpEyroabHUK. (CBOHCTBO MEOUAHbl MOPSIMOYTOJIBHOTO
TPEYTOJIBbHUKA, IPOBEAEHHOMN K TUIIOTEeHY3€E. [[pu3Haky paBeHCTBA NPSIMOYTOJIBHBIX
TPEYTOJIBHUKOB. [IpSAMOYTOJIbHBINA TPEYTOJIBHUK C yrioM B 30°.

HepaBencTtBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OoJsibllieM yriie U OOJbLIEH CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYIISp ¥ HAKIOHHAS.

I'eomeTpuyeckoe Mecto TO4YeK. buccekTpuca yrima H  CepeaUWHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OKpyXKHOCTb M KpyI, XOpJa M JAHaMmeTp, HX CBOMCTBA. B3aumHoe
PaCIOJIOKEHUE OKPYKHOCTH U NpsiMoi. KacatenbHas u cekymias K OKpYXHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yyroj. BnucaHHas W oOnMcaHHas OKPY>KHOCTH
TPEYTOJIbHUKA.

3.9.6.3. Conepxanue oOydeHus B 8 kiacce.

Yerpipéxyronpauku. [lapannenorpamm, ero npu3Haku U CBOKWCTBa. YacTHbIE
cillyyau MapajijiesiorpaMMoB (MPSMOYTOJILHUK, poMO, KBajapar), UX MPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKasi Tpameuusi, €€ CBOWCTBA U TMPHU3HAKHU.
IIpssmoyrosnbHas Tparnenus.

Meron ynBoenuss Mmenuansl. LlenTpanbHas cummerpus. Teopema Daneca u
TEOpEMA O IPOIOPLUOHAIBHBIX OTPE3KaAX.

Cpennue TMHUM TPEYToJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyrojapHuUKa.

[Togobue TpeyroabHUKoB, Ko3hduiment nogodus. IIpuszHaku noaoOus
TpeyroJibHUKOB. [IpuMeHenune noqo0ust mpu peleHny NPakTUYECKUX 3a/1ay.

CpoiicTBa miomaaei reomeTpudeckux ¢uryp. DopMmymbl IS TUIOMIAAH
TpeyrojbHHKa, HapaierorpaMma, pomba u Tpamnenuu. OTHOIIEHHE IIIoMaaAeH
noA0OHBIX GUTYP.

Breruucnenue I'IJIOII_IaI[eﬁ TPCYTOJIbHUKOB 1 MHOI'OYI'OJIbHHUKOB Ha KJIE€T4YaTou
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Oymare.

Teopema Iludaropa. Ilpumenenne teopemsl Iludaropa npu pemeHUn
PaKTUYECKUX 3a]1a4.

CuHyC, KOCHHYC, TAHF€HC OCTPOrO yIJIa IPSIMOYTI'OJBHOTO TPEYroJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKJIECTBO. [pUTOHOMETpUUYECKUE (DYHKIIUU
yriioB B 30°, 45° u 60°.

BrnmcanHble M LEHTpalbHBIE YIVIBL, YTOJd MEXAY KAacaTEIbHOM W XOPIOU.
Yriel  Mexay ~ XopaaMu M CEeKyUIMMHU. BrucaHHble U ONKMCAaHHbIE
4eTBIPEXYTOJBHUKU. B3auMHOE pacnojokeHue JIByX OKpykHocTed. Kacanue
OKpy>kHOCTel. O01Me KacaTtelabHbIe K ABYM OKPYKHOCTSIM.

3.9.6.4. Conepxanne o0y4ueHus B 9 Kiacce.

Cunyc, xocuHyc, Tanreic yrmoB or 0 pmo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. POPMYIIBI TPUBEACHUS.

Pemenne tpeyronpHukoB. TeopemMa KOCHMHYCOB M TEOpEMa CHHYCOB.
Pemenne npakTHYeCcKux 3a7a4 ¢ UCMOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI
CUHYCOB.

ITpeo6pazoBanme nomoous. [Togodre COOTBETCTBEHHBIX AJIEMEHTOB.

TeopemMa O MNpPOM3BENEHUH OTPE3KOB XOpZA, TEOPEMBI O IPOU3BENCHHUH
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPATE KacaTEIbHOM.

Bektop, amuHa (MOAyJh)  BEKTOpa, COHANpaBJEHHBIE  BEKTOPHI,
IIPOTHUBOIIOJIOXKHO HANPABIIEHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpallMi HaJ BEKTOpaMH. PasnokeHuWe BeKTopa MO JIBYM
HEKOJUIMHEeapHbIM BekTopaM. KoopauHaTtsel BekTopa. CKalspHOE MPOU3BEICHUE
BEKTOPOB, IPUMEHEHHE JIJIS1 HAXOXKIACHUS JUIMH U YTJIOB.

JIlekapTOBbI KOOPAMHATHI HA MUIOCKOCTH. Y PABHEHHUS MPSIMON U OKPYKHOCTH
B KOOpJAMHATaX, MEPECeYeHre OKPYKHOCTEH M NpsIMbIX. MeToa KOOpJAMHAT U €ro
IPUMEHEHUE.

IIpaBuiibHBIE MHOIOYroJIbHUKH. JlnmHa OKpykHOCTH. ['pagycHas wu
paaviaHHash Mepa yria, BBIYMCIEHHE JUIMH Iyr OKpyxHocTeil. [lmomane kpyra,
CEKTOpa, CErMEHTA.

JIBUKEHUsI TJIOCKOCTU W BHYTPEHHHE CUMMETpUU (uryp (dJeMeHTapHbIe
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npeactasienus). [lapamnensubiii nepenoc. [ToBopor.

3.9.6.5. [IpenMeTHBIC pe3yabTaThl OCBOSHHUS IMPOTPaMMbl Y4eOHOTO Kypca
«I"eomeTpus».

3.9.6.5.1. [IpeameTHBIC pe3yabTATHI OCBOCHUS MMPOTPAMMBI YI€OHOTO Kypca K
KOHIly oOy4deHust B 7 KJacce.

Pacnio3HaBaTh W3y4Y€HHBIE T'€OMETpUYECKUE (UTYPBI, OINPEACNSITh HUX
B3aMMHOE PACIOJIOKCHUE, H300pakaTh TE€OMETpUUYECKHE (DUTYpBI, BBITOITHATH
YEPTEKH MO YCIOBUIO 3a/1aud. MI3MepATh TMHENHBIC U YIJIOBBIE BEJIMYUHEI. Pemiars
3a/1a4M HAa BBIYHUCIICHUE JJIMH OTPE3KOB U BEJIMYMH YTJIOB.

[IpoBouTh TPpyOyIO0 OIIEHKY JIMHEWHBIX U YTJIOBBIX BEJIMYUH MPEIMETOB B
peanbHOM JKM3HM, pPa3MEpOB MPUPOAHBIX OOBEKTOB. Pasznuuarh pa3mepbl ITHX
O0OBEKTOB IO MOPSIAKY BETUYUHBI.

CTpouTh 4yepTeKU K TEOMETPUUYECKUM 3a/1a4aM.

[Tonp30BaThCs TpU3HAKAMHM PABEHCTBA TPEYTOJBHUKOB, HCIOJIb30BATh
MPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUH 3a]1a4.

[IpoBOaUTH JTOTHUUECKUE PACCYKACHUS C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[Tonp30BaThCA MpU3HAKAMHM PABEHCTBA MPSMOYTOJBHBIX TPEYTOJbHUKOB,
CBOMCTBOM M€JIMaHbI, TPOBEAEHHOM K TUIIOTEHY3€ MPSIMOYTOJIHOTO TPEYTOJIbHUKA,
B PEIICHUN T'€OMETPUUYECKUX 3aj1ay.

Onpenenars NapayieIbHOCTh MPSAMBIX C TOMOIIIBIO YTIIOB, KOTOPhIE 00pa3yeT
C HUMH cekymad. OnpeaensiTh NapajyieIbHOCTh NPSIMBIX C MOMOIIBIO PABEHCTBA
PACCTOSTHUM OT TOYEK OAHOM IPSAMOU A0 TOUEK APYTrOU MPSIMOM.

Pemate 3aaun Ha KieT4aToi Oymare.

[IpoBONUTH BBIYMCIICHHUS W HAXOJUTh YHUCIOBbIE M OYKBEHHBIC 3HAYCHUS
YTJIOB B T€OMETPUUECKHUX 3a/1auax ¢ UCIOIb30BAHUEM CYMMBI YTJI0B TPEYTOJbHUKOB
U MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IPHU IEPECEUECHUU JBYX
napajuielIbHbIX MPSMBIX CEKylIeh. Pelarh npakTUuyecKue 3a/1aud Ha HaXOXKICHUE
YTJIOB.

Brnaners moHSATHEM TreOMETPUYECKOTO MECTa TOYEK. YMETh OINpENesaTh

OHCCEeKTPUCY yIJla U CEpEeIUHHBIN NEPIEeHIUKYISP K OTPE3KY KaK r€OMETPUUYECKHE
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MeCTa TOYEK.

@opMyIMpOBaTh OMNPENEIICHHS OKPYXHOCTHM M Kpyra, XOpIbl U JAHamMeTpa
OKPYKHOCTH, TIOJIb30BaThCSI KX CBOMCTBAMU. Y METh MMPUMEHSTH 3TH CBOMCTBA MPH
peneHnuy 3aaad.

Brnaners moHATHEM OMMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHtp. [lonb3oBaThcs pakTaMu O TOM, YTO OMCCEKTPHUCHI YTJIOB
TPEYTOJbHHUKA IIEPECEKAIOTCS] B OJHOM TOYKE, U O TOM, 4YTO CEpPEIVWHHBIC
NEPIIEHINKYJIAPBI K CTOPOHAM TPEYTOJbHUKA IEPECEKAIOTCS B OTHOW TOUKE.

Biianers noHATHEM KacaTeIbHOW K OKPYKHOCTH, I10JIb30BaThCA TEOPEMOM O
IIEPIICHIUKYJIAPHOCTH KacaTeIbHOU U paauyca, IPOBEAEHHOIO K TOYKE KaCaHHUs.

[Tonp30BaThCA NPOCTEUIIMMHU T€OMETPUUECKUMH HEPABEHCTBAMH, IIOHUMATh
WX TIPAKTHYECKUN CMBICI.

IIpoBOAUTE OCHOBHBIE F€OMETPUYECKUE TTIOCTPOCHHUS C IIOMOIIBIO LIUPKYJIS U
JIMHENKHU.

3.9.6.5.2. [IpeameTHBIC pe3yabTaThl OCBOCHHS MMPOTPaMMBI YIeOHOTO Kypca K
KOHIly 0Oy4eHHus B 8 Kiacce.

Pacnio3HaBaTe OCHOBHBIE BHUIBl YETBIPEXYTOJBHUKOB, HX JJIEMEHTBHI,
II0JIb30BAThCS X CBOMCTBAMU IIPU PEILIEHUU T'€OMETPUYECKUX 3a1a4.

[IpuMeHsTh CBOMCTBA TOYKM MEPECEUCHMs] MEIUaH TPEyrojbHUKa (LeHTpa
Macc) B PEILICHUH 3a/1ay.

Brnaners noHsiTueM cpeiaHel JIMHUU TPEYroJIbHUKA U Tpaleluuu, MPUMEHSTh
MX CBOWMCTBA NpPHU PELICHUM TeoMeTpuyecKux 3anay. llomp3oBarbcs Teopemoi
daneca 1 TEOPEMOM O MPOMOPUUOHAIBHBIX OTPE3KaX, IPUMEHSTh UX JJI PELICHUS
IPaKTUYECKUX 3a]a4.

[TpuMeHsTh IpU3HAKHU TOA0OHS TPEYTOJbHUKOB B PEILIEHUU T€OMETPUIECKHIX
3a1ad.

[Tonb3oBaTbesa Teopemoil [ludaropa nans pemieHuss reoMETPUYECKUX U
IpaKkTUYECKUX 3aaa4. CTpOUTh MaTEMAaTUUYECKYIO MOJIEb B TPAKTUYECKHX 3a7a4aXx,
CaMOCTOSITEIILHO TPOBOAUTH YEPTEK U HAXOAUTH COOTBETCTBYIOLIUE JUIMHBI.

Brnaners mnoHATHSAMUM CHHYCa, KOCHMHYyCa W TaHI€HCAa OCTPOro yria

MMpAMOYTOJIBHOI'O TPCYIr'OJIbHUKA. [Tonp30BaThCsl ATUMHU MOHSITUSIMH AJIs1 peIICHUSA
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NPAKTUYECKHX 3ajau.

BoruucisaTs (pa3nuyHbIiME crioco0aMu) TUIOMAAL TPEYTOAbHUKA U TUIOIIAAN
MHOTOYTOJBHBIX  (uryp (monb3ysich, TA€ HEOOXOAUMO, KaJIbKYJISTOPOM).
[TpuMeHsTh MoJlydeHHbIE YMEHUS B MPAKTUYECKUX 3a/1a4yax.

Brnaners MOHSATHMSMHM BIOUCAHHOTO W LEHTPAIBHOTO yrja, HCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yTriaX, yrilaX MEXIy XOpJlaMu (CEeKYIIMMH) U yIIie MEXKIY
KAacaTeJIbHOM U XOPJAOU IPH PELICHNH T€OMETPUYECKUX 3a/1a4.

Brnagetp moHATHEM ONMMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSITH CBONCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA TIPU PEUICHUU 3a]1a4.

[IpuMeHATh MOTy4YeHHBbIE 3HAHUS HAa MPAKTUKE — CTPOUTh MAaTeMaTUYECKHE
MOJICJIH JJIS 3a/1a4 peajbHOU KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C NPUMEHEHUEM TMOAOOUS W TPUTOHOMETPHUM (MOJB3YSACh, A€ HEOOXOIUMO,
KJIBKYJISITOPOM).

3.9.6.5.3. [IpeameTHbBIE pe3yabTAaThl OCBOCHUS MPOTPAMMBI Y4€OHOTO Kypca K
KOHIly 0Oy4deHus B 9 kiacce.

3HaTh TPUTOHOMETPUYECKUE (YHKIIMH OCTPBIX YIJIOB, HAaXOIUTh C UX
NOMOUIBIO Pa3IMYHbIE 3JEMEHTHl MPSIMOYTOJBHOTO TPEYroJbHUKA («pelieHue
MPSIMOYTOJIBHBIX TPEYTOJILHUKOBY). HaxoauTh (¢ MOMOIIBIO KaTbKYJISTOPA) JJIMHBI
Y YTJIBI 17151 HeTaOIMYHBIX 3HAYCHHIA.

[Tonb30BaTbes popMyaamMu IPUBEICHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOKJIECTBOM Il HAXOXJIEHHUS COOTHOIICHUH MEXAY TPUTOHOMETPHUUYECKUMU
BEJIMYMHAMH.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJIsl HAXO0KICHUS PA3TMUHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTrOJbHUKOBY»), MPUMEHATh WX MPHU
peIlIeHNU TeOMETPUUYECKUX 3a/1a4.

Brnagerp moHsATHSAMH — mpeoOpa3oBaHHs — MOAOOMS, COOTBETCTBEHHBIX
AJIEMEHTOB NMOJ00HBIX puryp. [Tonbp30BaThCs CBOMCTBAMH MO00MS MPOU3BOJIHHBIX
buryp, yMeTh BBIYUCISITH JUTMHBI U HAXOAUTH YTIIbI y TOA00HBIX puryp. [IpumeHsITh
CBOMCTBa mOA00MS B MPAKTUYECKUX 3aadyax. YMEThb MPHUBOJIUTH TMPUMEPHI
oA00HBIX (UTYP B OKPYIKAIOIIEM MHUPE.

[Tonp3oBaThCs TE€OpEMaMHM O IMMPOU3BCACHHNHU OTPE3KOB XOpA, O MIPOU3BCACHNHU
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OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTeIbHOM.

[Tonb3oBaThCAd BEKTOpaMu, MOHUMATh MX T€OMETPUUYECKUN U (PU3NYECKU
CMBICJI, TPUMEHSITh HMX B PEIICHUH TEOMETPUUECKUX M (PU3NYECKUX 3a/aad.
[TpuMeHsTH CKaNsIpHOE MPOU3BEICHUE BEKTOPOB JIsl HAXOXKICHUS JJTUH U YTJIOB.

[Tonb30BaThCs METOJOM KOOPJMHAT Ha IUIOCKOCTH, MNPUMEHSTh €ro B
pelIeHUN T€OMETPUYECKUX U MPAKTUYECKUX 3a]1ay.

Brnagets moHATHSIMH MPAaBHIIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPYXHOCTH,
JUIMHBI IYTH OKPYXKHOCTH U PaJMaHHON MEpHl yIila, yMETh BBIUUCIATH IUIONIAIb
Kpyra u ero yactei. [I[puMeHsTh oyiydeHHble YMEHUS B IPAKTUYECKUX 3a/1a4yax.

Haxonuth ocu (WM LEHTPHI) CUMMETpUU (PUTYpP, MPUMEHATH JBHXKCHHUS
IJIOCKOCTHU B MPOCTEUIINX CITy4dasiX.

[IpuMeHsTh MOTYYCHHBIC 3HAHUS Ha MPAKTUKE — CTPOUTH MaTEMaTHUECKUE
MOJIEH JJIS 3a]1a4 peajbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C NPUMEHEHHEM IMOA00MS U TPUTOHOMETPUUYECKUX (YHKIUH (IIOJIBb3YsACh, TIe
HEO0O0XO0IMMO, KAJIbKYJISITOPOM).

3.9.7. ®enepanbHas pabodas mporpaMma yueOHoro kKypca «BeposTHOCTh u
CTaTUCTUKa» B 7—9 Kiaccax (J1ajgee COOTBETCTBEHHO — IMPOrpaMMa yueOHOro Kypca
«BeposATHOCTh U CTATUCTHKAY», YUEOHBIN KypC).

3.9.7.1. [losicauTenbHAas 3aIUCKA.

3.9.7.1.1. B coBpemeHHOM LHU(PPOBOM MHpE BEPOATHOCTh M CTATUCTHKA
npuoOpeTaroT BCE OOJBIIYI0 3HAYMMOCTb, KaK C TOYKU 3pPEHUSI NMPAKTHUECKUX
NPUJIOKEHUH, TaK M UX POJIM B 00pa30BaHUU, HEOOXOAUMOM KaXJIOMy YEIOBEKY.
Bo3spacraer uucio npodeccuii, npu OBIAACHUM KOTOPBIMU TpeOyeTcsl Xopolas
0a30Basi OArOTOBKA B 00JIACTH BEPOATHOCTH M CTATUCTUKHU, Takas MOATOTOBKa
BaXKHa U1 NPOAOJDKEHHS O0pa30BaHMUA M Ul YCIEUIHOW NpoQecCHOHATbHON
Kapbephl.

Kaxp1ii 4eoBeK MOCTOSTHHO MPUHUMAET PEIICHUSI HA OCHOBE MMEIOIINXCS Y
HEro JaHHBIX. A JJIs1 0OOCHOBAHHOTO MPUHSATHUS PEIICHUS B YCIOBUAX HEAOCTaTKa
WM U30bITKa WHOOPMAITMU HEOOXOIUMO B TOM YHUCIE XOPOIIO C(hOPMHUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBILICHHE.

NMeHHO TO03TOMYy OCTPO BCTajla HEOOXOAUMOCTh CPOPMHUPOBATH Yy
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oOy4Jaroruxcs (yHKIIMOHATBHYIO TPAMOTHOCTD, BKITFOUAIOIIYIO B C€0ST B KAUECTBE
HEOTHEMJIEMOM  COCTABIISIIONIEH  YMEHHE  BOCIPUHUMATh U KPUTHYECKHU
aHAJIM3UPOBATh HHPOPMAIIUIO, IPEICTABICHHYIO B PAa3IUYHBIX (pOpMax, IOHUMATh
BEPOATHOCTHBIN XapaKTep MHOTHUX pEalbHBIX IMPOLECCOB W 3aBUCHUMOCTEH,
MPOU3BOAUTH MPOCTEHIINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMU MPUHIIUIIAMU cOOpa, aHAIN3a U
NpEJCTaBICHUS JaHHBIX W3 Pa3iHuHbIX cep KU3HU 00IIecTBa M rocyAapcTBa
npuoOuiaeT oOydalmuxcsd K OOUIECTBEHHbIM UHTepecaMm. I3ydeHHne OCHOB
KOMOMHATOPUKHM pPa3BUBAET HABBIKM OpraHU3aluu Iepebopa M mojacyéra yucia
BapUAaHTOB, B TOM YMCJIE B MPUKIAIHBIX 3a/ladaX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co3AaéT MaTeMaTH4eCKuil (yHAAMEHT J1s1 (POPMUPOBAHUS KOMIIETEHIIUH B
o0nacTu MHPOPMATUKHU U HMUPPOBBIX TeXHONOTHM. [Ipyn M3ydyeHUH CTATUCTHKU U
BEPOATHOCTH OOOTalalOTCsl MPEACTABICHUS OOYyYarolMXCi O COBPEMEHHOM
KapTHHE MHpa U METOJaX €ro HCCiIelNOoBaHUs, (OpPMHUPYETCs MOHUMaHHUE POJIU
CTaTUCTUKU KaK MCTOYHUKA COIMATbHO 3HAYMMON WH(GOPMAIIMU U 3aKJIaJbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIIIJICHHS.

3.9.7.1.2. B coOTBeTCTBUU C AAHHBIMU LETSMU B CTPYKType MPOrpaMMBbI
ydaeOHOro Kypca «BeposTHOCTh M CTAaTUCTHKA» OCHOBHOI'O OOIIEro oOpa3oBaHUs
BBIICJICHBI CJENYIOLIUE CoAepKaTeabHO-MeToauueckue nuHuu: «lIpencraBienue
JaHHBIX W OMHcCaTelbHAas  CTaTUCTHKa», «BepoATHOCTBY,  «DIeMEHTHI
KOMOWHATOpUKNY, «BBeieHne B TEOpHUIo rpadoBy.

Conepxanne muann «lIpeacTaBienne NaHHBIX U OMUCATENbHAS CTATUCTHKAY
CIIY’KUT OCHOBOM 11711 (HOPMUPOBAHUS HABBIKOB PaOb0ThI C UHGOPMAIIUEH: OT UTCHUS
¥ MHTEpHpeTanuu uH(popMaIuu, IpeIcTaBICHHON B Ta0iMIlax, HA AUarpaMMax u
rpadukax, n0 cOopa, NPEACTaBICHHUS W aHaJIW3a JAHHBIX C HCIOJIb30BAHUEM
CTaTHUCTUYECKUX XapaKTEPUCTHK CPEIHUX M pacceuBaHus. Paboras ¢ JaHHBIMH,
oOydJaroluecss yd4arcs CUMTHIBaTh W HMHTEPIPETUPOBATH JAHHBIC, BBIIBHUTaTh,
apryMEHTUPOBATh M KPUTHUKOBATH MPOCTEUINNE THUIMOTE3bl, Pa3MBIIUIATh HaJ
(dakTopaMu, BBI3BIBAIOIIMMHM W3MEHUMBOCTh, M OILEHUBAaTh HMX BIUSHUE Ha
paccMaTpuBaeMble BETMYHUHBI U TPOLECCHI.

I/IHTyI/ITI/IBHoe NpeaACTaBJICHUE O cnyqaﬁHoﬁ HN3MCHYMBOCTH, UCCIICIOBAHHUEC
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3aKOHOMEPHOCTEH W TEHACHUMN CTAHOBUTCA MOTHUBUPYIOLIEM OCHOBOW JUIA
U3Yy4EHUs TEOpUM BEpPOSITHOCTEH. bonblloe 3HaYeHHE HMMEIT MPAKTHYECKHE
3aJlaHUs, B YACTHOCTH OIIBITHI C KJIJACCHYECKUMH BEPOSTHOCTHBIMH MOJEISIMHU.

[loHsiTUE BEPOSATHOCTH BBOJAUTCA KaK Mepa NpaBAONOAOOUS CIy4aillHOrO
coopitus. Ilpm wu3ydeHnn y4yeOHOTo Kypca OOy4aroluecss 3HAKOMATCA C
IPOCTEHIIMMHU METO/IaMHU BBIYMCIICHUS BEPOSITHOCTEN B CITy4aiHBIX SKCIIEPUMEHTaX
C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU HMCXOJAMH, BEPOSTHOCTHBIMH 3aKOHAMH,
MO3BOJISIOIIMMU CTaBUTh M pemaTrh Oojiee CIOKHbIE 3a7aud. B ydeOHBI Kypc
BXOJAT HAYAJIBHBIE IIPEACTABICHHUS O CIyYaWHBIX BEIMYMHAX M MX YHCIOBBIX
XapaKTEPUCTHUKAX.

B pamMkax y4eOHOro Kypca OCYyIIECTBIISIETCS 3HAKOMCTBO OOYyYaroUIUXcs C
MHO>KECTBAMU M OCHOBHBIMHU ONEpaIMsIMU HAJl MHOKECTBAMH, PaCCMATPUBAIOTCS
IPUMEPBI IPUMEHEHUsS JUIS PEIICHMs 3a7a4, a TAKKE HCIOJIb30BAaHUS B JIPYTHUX
MaTEeMaTHUUECKUX Kypcax U yueOHBIX MpeaMETax.

3.9.7.13.B 7-9 xkmaccax wu3y4aeTcs y4deOHBIH Kypc «BeposTHOCTH
CTaTUCTHKa», B KOTOpBIA BXoAiT pasnensl: «lIpencraBieHue OaHHBIX W
onucaTeNbHas CTaTUCTUKa», «BeposTHOCTBY, «DIeMeHThl KOMOMHATOPUKH,
«BBeznenue B Teoputo rpadoBy.

3.9.7.1.4. O6miee 4uCIoO 9acoB, PEKOMEHAOBAHHBIX JIJISI U3YYCHHS YICOHOTO
Kypca «BepogarHocTs u cratuctukay, — 102 yaca: B 7 knacce — 34 yaca (1 yac B
Hezeno), B 8 kimacce — 34 yaca (1 gac B Henento), B 9 kimacce — 34 yaca (1 gac B
HEJIETTIO).

3.9.7.2. Conepxanue oOydeHus B 7 Kiiacce.

[IpencraBieHue NaHHBIX B BUJE TaOJIUL], AUarpaMm, rpauKoB. 3aroHeHUE
Ta0NWIl, YTEHWE U TIOCTPOEHUE JuarpamMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpPYTOBbIX). UTeHHE rpauKoB peasibHbIX NpoueccoB. M3pneuenue undopmaium u3
JMarpaMM U TaOJIMIL, UCTIOIb30BaHUE U UHTEPIPETALUS TAHHBIX.

OnucarenpHasi CTaTUCTUKA: CpelHee apu(pMeTHUecKoe, MeIHaHa, pa3Max,
HauOosblllee M HAaUMEHbIIEee 3HAYeHHs HaOOpa YHMCIOBBIX NaHHBIX. [Ipumepsl
CJIy4alHON U3MEHUYUBOCTH.

Crny4aiiHbIil SKCIEpUMEHT (ONBIT) M CiydaiiHOe coObITHE. BeposTHocTh U
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gacTtoTa. Posib MamoBepOsITHBIX M MPAKTHUECKH TOCTOBEPHBIX COOBITHI B MPHUPOJIE
u B oO1iectBe. MoHeTa 1 UrpasibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, BepmmHa, pedbpo. Crenens BepmmHbL. Ywmcio pédep W cyMMmapHas
crenieHb BepimH. [IpencraBienue o csizHoctu rpada. Llenu u nmkiel. Iyt B
rpadax. O6xon rpada (dinepoB myth). [IpeacraBieHue 006 OpUEHTUPOBAHHOM
rpade. Pemenue 3anau ¢ momoisto rpados.

3.9.7.3. Conepxanue 00yueHus B 8 Kiacce.

[IpeacraBieHue NaHHBIX B BUAE TaOIUL, 1UarpamMmm, rpa)ukoB.

MHOX€ECTBO, 3JEMEHT MHOXECTBa, IOAMHOXKECTBO. Onepanuu Haj
MHO’KECTBaMU: 00bEIMHEHUE, IEpeceyeHue, gonoiHeHue. CBolcTBa onepauuii Haj
MHOXECTBAMHU:  MEPEMECTUTENIbHOE,  COYETATEIbHOE,  PaCHpPEIEIUTENbHOE,
BKIIOUeHUs. Vcnonp30BaHWEe TpaUUYecKOro NpPEICTaBICHUS MHOXKECTB IS
OIMCAHMSI PEATIBHBIX IIPOLIECCOB U SIBJIICHUMW, IPU PELICHUY 3a/1a4.

N3mepenne paccenBaHusl JaHHBIX. J(Mcnepcrs M CTaHAAPTHOE OTKJIOHEHHE
YHUCIOBBIX HA0OPOB. /lnarpamMma pacceuBaHus.

DneMeHTapHble COOBITUSL ciaydaiiHoro ombiTa. CiydailHble COOBITHS.
BepositHoctit  coObITuH. OmnbITEI ¢ PaBHOBO3MOXHBIMU  3JIEMEHTApPHBIMU
coOpiTussMU. CirydaifHblil BBIOOp. CBS3b MEXAY MaJIOBEPOSTHBIMU U MPAKTHUUECKU
JIOCTOBEPHBIMU COOBITUSIMU B IIPUPOJE, OOIIECTBE U HAYKE.

JlepeBo. CBoOWCTBa [E€pEBBEB: EIWHCTBEHHOCTHb ITyTH, CYILIECTBOBAHUE
BUCSYEH BEpIIMHBI, CBA3b MEXIY UYMCIOM BeplIMH H yucioMm pédep. [Ipasumio
yMHOKeHHUs. Perienne 3aiau ¢ noMolpto rpagos.

[IpotuBomnonoxubie coObiTus. Juarpamma Oiinepa. OObeauHEHUE U
nepeceyeHne coObiTuii. HecoBmecTHpie  coObiTus. dopmyna  crnokeHus
BEPOSITHOCTEW. YCJIOBHAs BEPOSITHOCTh. [IpaBmino ymHOxeHus. HesaBucumbie
coobiTus. Ilpencrapnenue skcrepuMeHTa B BUIe JAepeBa. Pemienue 3amad Ha
HaXOXKJEHUE BEPOSITHOCTEH C TOMOILIBIO JIepeBa CIYyYaHOIO JKCIIEPUMEHTA,
nuarpamm Jitepa.

3.9.7.4. Conepxanue o0yuenus B 9 kiacce.

[IpeacraBnenre JaHHBIX B BUAe TaOmuI, JuarpaMm, rpaduKoB,

UMHTEpHpeTanus JaHHbIX. UTeHue u noctpoeHue Tabiaul, auarpamMmm, rpaukoB Mo
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peaNbHBIM JAHHBIM.

IlepecranoBku u gakropuan. CoueTaHusl ¥ YUCIIO COYETaHUU. TpeyroabHUK
[Tackans. Penienue 3a1a4 ¢ UCMOIb30BaHUEM KOMOMHATOPUKHU.

['eomeTrpuueckas BeposTHOCTh. CiydaiiHbIil BHIOOpP TOYKH M3 (QUTYpHI Ha
IUIOCKOCTH, U3 OTPE3KA U U3 TYTH OKPY>KHOCTH.

Hcnertanue. Yenex v Heynaya. Cepust HCIIBITaHUM 10 IepBoro ycnexa. Cepust
ucnbiTanuil bepaymu. BepostHocTu coObITHii B cepun ucnibiTanuii bepHysu.

CiydailHasg BeNMYMHA W PACIpEAEICHUE BEpPOSATHOCTENW. MareMarndeckoe
oXpJaHue u aucnepcus. lIpumepbl MareMaTMYecKOro  OXKHMIAaHHUA — Kak
TEOPETHUYECKOIO0 CPEIHET0 3HAYEHMsI BEJIMYMHBI. MaTeMaThyeckoe OXUAAHUE U
JUCIIEPCHST  CIyYalHOW BEJIIMYMHBI «YHUCJIO YCIEXOB B CEPUM HCHBITAHUU
bepnymnmy.

[Tonsitue o 3akoHe OonbluX yKces. 3MepeHue BeposTHOCTEN ¢ MOMOIIBIO
4yacToT. Posb 1 3HaueHne 3aKkoHa OOJIBIINX YHCEN B IPUPOJE U OOILECTBE.

3.9.7.5. IIpenMeTHbIE pe3yabTaThl OCBOSHUS MPOTPaMMBI y4eOHOTO Kypca
«BepoATHOCTb U CTAaTUCTHKA.

3.9.7.5.1. [IpeameTHbBIC pE3yaBTATHI OCBOCHUS MPOTPAMMBI YUeOHOTO Kypca K
KOHITy oOy4deHust B 7 Kilacce.

Yutath HHPOpMaLMIO, MPEACTaBICHHYIO B TaOIuIax, Ha JAuarpammax,
NPEACTABIATh JAaHHbIE B BUJE TaOJMI], CTPOUTh JUArpaMMbl (CTOJOMKOBBIE
(cronbuatkie) U KpyroBbie) IO MacCUBaM 3HAYEHUH.

OnuceiBaTh ¥ HUHTEPIPETHPOBATH  pEAIbHBIE  YWCJIOBBIE  JaHHbIE,
Mpe/ICTaBICHHbIE B TA0JINIIAX, HA IUarpamMmax, rpapukax.

Hcnonb30BaTh 711 ONUCAHUS JAHHBIX CTATUCTUYECKUE XapaKTEPUCTHKU:
cpenHee apu@MeTHUecKoe, MeIuaHa, HauOosblliee W HaMMEHbIee 3HauYeHUs,
pa3max.

Nmers mnpencraBiieHHWE O CIydYaMHOM HM3MEHYMBOCTM Ha IIPUMEpAx ILIEH,
(bu3nYeCKuX BETUYMH, AHTPOIIOMETPUYECKUX IaHHBIX, UMETh IMPEACTABICHUE O
CTaTUCTUYECKOU YCTOWYNBOCTH.

3.9.7.5.2. IIpeameTHbIe pe3yJbTaThl OCBOCHUS IIPOrpaMMbl Y4€OHOTO Kypca K

KOHIly 0Oy4deHus B 8 Kiacce.
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W3Bnekats u mpeoOpazoBbiBaTh WHGOPMAIUIO, MPEACTABICHHYIO B BHJE
TabJIUL, AUarpaMM, rpauKoB, MIPEICTABIATh JaHHBIE B BUJE TAOJIUL, AUArpPaMM,
rpadukos.

OnuceiBaTh JaHHBIE C TOMOILIBIO CTaTUCTUYECKHX MOKa3aTeleil: CpeaHux
3HAYCHUM U Mep paccenBaHus (pa3Max, JUCIEPCUs U CTaHIAPTHOE OTKIOHEHUE).

HaxoauTh 4aCTOThI YMCIIOBBIX 3HAUEHUN U YaCTOThI COOBITHIL, B TOM YHUCIIE
0 pe3yjbTaTaM U3MEPEHUN U HAOTIOACHHM.

Haxonutb BEpOSITHOCTH CIy4alHBIX COOBITUN B ONBITAX, 3HA BEPOSTHOCTH
3JIIEMEHTapHbIX COOBITHI, B TOM 4YHCIE B ONBITaX C PABHOBO3MOXXHBIMHU
3JIEMEHTaPHBIMU COOBITUSMHU.

Hcnonb3oBath rpauyeckue MOJEIU: JIEPEBO CIYy4aHOIO 3KCIEpPHUMEHTA,
JarpaMMBbl DWiepa, YuciaoBas mpsmasi.

OnepupoBarh MOHATUSMH: MHOXECTBO, ITOJMHOKECTBO, BBIIOJHSTH
omnepalyy HajJ MHOXECTBaAaMHM: OOBEIUHEHHE, NEpEeceYeHHe, JOIOJIHEHUE,
MIEPEYUCIATD SJIEMEHTHI MHOYKECTB, IPUMEHSATH CBOMCTBA MHOKECTB.

Hcnonb3oBaTh rpauyeckoe MpeICTaBICHUE MHOXKECTB U CBSI3€d MEXIY
HUMU JUIsI ONTMCAHUs MPOLIECCOB U SBJICHUI, B TOM YHCJIE IIPU PELICHUU 3a/1a4d U3
JPYTUX Y4EOHBIX MPEIMETOB U KYpPCOB.

3.9.7.5.3. [IpeameTHbIe pe3yabTaThl OCBOSHHS TPOTPaMMBI yUeOHOTO Kypca K
KOHIly 0OyudeHus B 9 kiacce.

W3Bnekatb © mpeoOpa3oBbIBaTh HMH(POpPMAIMIO, MPEACTABICHHYIO B
pa3IMYHBIX MCTOYHUKAX B BHUJAE TaOJIML, OUAarpamMm, rpapukoB, MPEICTABIATH
JaHHBIE B BUJE TaOIuUL, 1Uarpamm, rpa)ukosB.

Pemarp 3amauM OpraHM30BaHHBIM IEepeOOpPOM BAapUAHTOB, a TaKkKe C
UCIIOJIb30BaHNEM KOMOMHATOPHBIX MPAaBUI U METO/IOB.

Hcnonp30BaTh OnMcaTENbHbIE XAPAKTEPUCTUKHA JJISI MACCUBOB YHMCIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAYEHUSI U MEPBI PACCEUBAHUS.

HaxoauTs 4acTOThl 3HaYEHUI U 4aCTOTHI COOBITHS, B TOM YHCJIE MOJb3YSCh
pe3ybTaTaMy MPOBEAEHHBIX U3MEPEHHUIN U HAOTIOICHUH.

HaxoauTbs BEpOSATHOCTH CllydallHbIX COOBITHI B M3YYEHHBIX ONBITaX, B TOM

YUCJIC B OIIbITaX € PaBHOBO3MOXKHBIMH 3JICMCHTAPHBIMU CO6BITI/I$IMI/I, B CCpHX
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WCIIBITAHUM J10 TIEPBOTO YCIIEXa, B CEPUAX UCIIBITAHUNU bepHyiun.

VMMeTp mnpenacraBieHUE O CIy4allHOW BEJIMYMHE W O PaCIpEelcIICHUU
BEPOSATHOCTEM.

NMeTh mpeacTaBieHHE O 3aKOHE OOJBIIMX YHCEN KaK O MPOSBICHHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHYMBOCTU M O POJIM 3aKOHA OOJIBIIUX YHCET B

MIPUPOJIC U OOIIIECTBE.

493



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 596974844230160636455792629216020332221980529360
Bnageney LLixanaxos Opuit [xaHKIMLLIOBKY

OeidcTerTened C19.12.2023 n0 18.12.2024



http://www.tcpdf.org

		2024-01-06T14:10:06+0500




