146. denepanbHas paboyass TmporpaMma IO y4eOHOMY  NIpEeAMETY
«Marematukay (0a30BbIi YPOBEHB).

146.1. ®enepanpHas pabouas TmporpaMma IO y4eOHOMY TpPEaAMETY
«Marematuka» (0a30BbIi YpOBEHb) (mpenmeTHass oOnacTe «MaremaTuka u
uHpopMaTuka») (Jamee COOTBETCTBEHHO — TMporpamMma [0 MaTeMaTHuKe,
MaTeMaTHKa) BKIIOYACT TIOACHUTEIBHYIO 3alUCKy, COJEep)KaHUEe OOyueHus,
IUIaHUPYEMBbIE pe3yJIbTaThl OCBOEHUS MTPOTPAMMBI 110 MaTEMATHKE.

146.2. ITosicHuTENbHAS 3aMKCKA.

146.2.1. Ilporpamma 1o MareMatuke s oOydaromuxcs 5-9 Kiaccos
pa3paborana Ha ocHoBe ®I'OC OOO. B nporpamme 1no MareMaTuke y4TeHbl HJIEU
Y TIOJIOXKCHUSI KOHIIETIITUHU Pa3BUTHS MaTeMaTU4ecKoro oopasoBanus B Poccuiickoit
denepanum.

146.2.2. TlpeameToM MaTeMaTUKH SBISAIOTCA (DYHIaMEHTAIbHBIE CTPYKTYPHI
HAIIETO MHUpa — MPOCTPAHCTBEHHBIE (POPMBI M KOJWYECTBEHHBIE OTHOIICHUS (OT
MPOCTEUIINX, YCBAMBAEMBbIX B HEMOCPEJICTBEHHOM OMbBITE, JO JIOCTATOYHO
CIIOXKHBIX, HEOOXOJMMBIX IS Ppa3BUTHS HAYYHBIX M TMPUKIAJHBIX HJIEH).
MateMaTnyeckue 3HaHUS OOCCICUYMBAIOT IMOHUMAHWE MPUHIIAIIOB YCTPOWCTBA M
UCITOJIb30BAHUS  COBPEMEHHON TEXHHWKH, BOCIPHUATHEC W  HHTEPIPETAIUIO
COIIMAJIbHOM, YKOHOMUYECKOW, TOJUTUYECKON HH(POpMAIINU, JAIOT BO3MOMXKHOCTh
BBITIOJIHATH PACU€ThI M COCTABIIATh AJITOPUTMBI, HAXOJUTh U IPUMEHSATH (POPMYJIHI,
BJIAJCTh MPAKTUYECKUMH NMPUEMAMH TEOMETPUICCKUX M3MEPEHUH M TTOCTPOCHUH,
YUTaTh WH(OpPMAIKIO, TPEICTABICHHYIO B BUAC TaOJMHII, AUarpaMM U TpaduKoB,
KUTh B YCIIOBUSX HEOMPENEIEHHOCTH W TOHUMATh BEPOSITHOCTHBIN XapakTep
CITy4yalHbIX COOBITUM.

146.2.3. NzyuyeHue MaTeMaTUKH dbopmupyet y 00yJaroImmuXxcs
MaTeMaTUYeCKU CTWJIb MBIIUICHHS, TPOSBIAIONIMICS B  ONpeneIEHHBIX
YMCTBEHHBIX HaBbIKax. OOyuaromuecss OCBaWBAIOT TaKWe MPUEMBI U METOMbI
MBIIIICHUS, KaK WHAYKIUSA W JSAYKIUSA, 0000IeHne U KOHKPETH3aIusl, aHAIN3 1
CHHTE3, KIacCUpUKaIllMsg M CUCTEeMaTH3alus, aOCTparMpoBaHWE W aHAJOTHS.
OOBEeKTH MaTeMATHYECKHX YMO3aKIIOUEHUW, NpaBWiIa WX KOHCTPYHUPOBAHMSI

PACKpBIBAIOT MEXaHM3M JIOTUYECKHX IOCTPOCHUMN, CIIOCOOCTBYIOT BBIPAOOTKE



yMeHusl (HOpMyIHpOBaTh, OOOCHOBBIBATh M JOKA3bIBATH CYXIACHHS, TEM CaMbIM
pa3BUBAIOT JIOTMYECKOE MbIIUIeHHE. M3ydeHne wmaTeMaTuku OOecreurnBaeT
dbopMUpOBaHNE ANTOPUTMHYECKON KOMITOHEHTHI MBITIICHUS! ¥ BOCTTUTAHUE YMEHUN
JCHCTBOBATh TIO 3aJaHHBIM aJTOPUTMAaM, COBEPIICHCTBOBAaTh W3BECTHHIE U
KOHCTPYHpOBaTh HOBBIE. B mpoiecce pemieHust 3amad — OCHOBOW yueOHOM
NEATEeTLHOCTH Ha YpOKaX MAaTeMAaTHKU — Pa3BUBAIOTCS TBOPUYECKAs M MPUKIIATHAS
CTOPOHBI MBITIICHUSI.

146.2.4. OGyuenue Marematuke Ja€T BO3MOXKHOCTh pa3BUBaTh ¥y
OOy4Jarommxcss TOYHYIO, paAlMOHAIBHYIO W HWHPOPMATUBHYIO pEYb, YMCHHE
oTOMpaTh Hambonee MOAXOAIINE SA3BIKOBBIE, CHMBOJHYECKHE, TpadudecKue
CpeIICTBA VISl BEIPAXKEHUS CY>KJICHUM U HATJISITHOTO UX MPEICTABICHUS.

146.2.5. [1pu u3yuyeHun MaTEMaTUKHU OCYIIECTBIIAETCS 001ee 3HAKOMCTBO C
METO/IaMH TTO3HAHUSI JIEHCTBUTEILHOCTH, TTPEACTABICHUSIMH O MPEMETE K METOIaxX
MaTEeMaTUKH, UX OTIMYHH OT METOJOB JAPYTMX E€CTECTBEHHBIX W TYMaHUTAPHBIX
HayK, 00 OCOOEHHOCTSIX MPUMEHEHHS MATeMATUKU I PEIICHHs] HAyYHBIX U
MPUKIIAIHBIX 3a]1a4.

146.2.6. IlpuoputeTHpiMu TeNsAMU OOydeHHsT MaTeMaTHKe B 5-9 kiaccax
SIBJISTFOTCSI:

dbopMHpoOBaHKE IEHTPATHHBIX MATEMATUYECKUX TTOHSATUH (YUCITO, BEIMYMHA,
reoMeTpuieckas Qurypa, nepemMeHHas, BEpOSTHOCTb, (DYHKITUS ), 00ECIICUNBAIOIINX
MPEEMCTBEHHOCTh W TEPCIEKTUBHOCTh  MAaTEMaTHYECKOTO  OOpa30oBaHUs
oOydJarommxcs;

MOJIBEICHUE O00YYaloNuXCsl Ha JIOCTYITHOM I HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaTEMaTUKH U OKPYKAIOIIET0 MHUpa, MOHWUMAaHHE MAaTEeMaTHKU Kak
qacTh 0oOIIeH KyIbTyphl YEIIOBEUECTBA,

Pa3BUTHE WHTEIUICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00ydaroniuxcs,
MO3HABATEILHON  AKTUBHOCTH, HCCIEOBATEIbCKUX YMEHHM, KPUTHYHOCTHU
MBIIIJICHUS, UHTEpeca K U3YICHUIO MaTeMaTHKH;

dbopmupoBaHre (HYHKIIMOHATLHON MAaTEeMaTHYECKOW TPAaMOTHOCTH: YMCHHS
pacmo3HaBaTh ~ MPOSBICHHUS ~ MAaTeMAaTUYECKHX  TOHSTHH, OOBEKTOB U

3aKOHOMepHOCTeﬁ B PCAJIBHBIX JKM3HCHHBLIX CHUTyallUAX W IIPHU U3YYCHUHU APYTIHUX



y4eOHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTE U  3aKOHOMEPHOCTEH,
bopMyIMpOBaTh WX HA SI3bIKE MAaTEMATUKHA M CO3/1aBaTh MaTEMaTUYECKUE MOJICIH,
IPUMEHSATh OCBOCHHBIM MaTeMaTHYECKUW amnmapar g pelIeHHus] MpaKTUKO-
OPUEHTUPOBAHHBIX 3a/a4, WHTEPIPETHPOBATb M OLICHUBATh IOJIYYCHHBIC
PE3YJIbTATHI.

146.2.7. OcHOBHBIEC JTUHUU COJEP>KaHUS MPOTrPaMMbI IO MaTeMaTuke B 5—9
kiaccax: «Yucna u BeIUUCHCHUSNY, «Anredpay («Anredpandeckue BhIPAKEHU,
«YpaBHeHHsI M HepaBeHCTBay), «Dyukuumn», «l'eomerpus» («I'eomerpuueckue
burypsl 1 ux cBoMCTBaY, «M3MepeHne reoMeTpuIecKux BeIuunn»), «BeposTHOCTh
M CTaTUCTUKa». JlaHHBIE JIMHUU PpPa3BUBAIOTCS MapajUleIbHO, Kaxjaas B
COOTBETCTBHUH C COOCTBEHHOM JIOTMKOM, OJTHAKO HE HE3aBUCUMO OJHA OT JIPYTroii, a
B TECHOM KOHTAaKT€ U B3aUMOJICCTBUHU.

Conepxkanue mnporpaMmbl IO MaT€MaTUKE, pacnpeAcia€éHHOEe MO Toaam
o0y4eHHus, CTPYKTYPUPOBAHO TakKuM o0Opa3oM, 4YTOObI KO BCEM OCHOBHBIM,
MPUHIIMITHAIBHBIM BOIIPOCcaM O0ydaromuecs: o0paiiaiuch HEOJTHOKPATHO, YTOObI
OBJIaJICHUE MATEMAaTUYECKUMM TOHSATUSMU W HABbIKAMHU  OCYIIECTBISIOCH
MOCJIEIOBATENBHO U OCTYNATEIBHO, C COOTIOEHUEM MTPUHIUIIA IPEEMCTBEHHOCTH,
a HOBbIE 3HAHUS BKIIFOYAJIKCH B OOIIYI0 CUCTEMY MaTeMaTUYECKUX MPEICTABICHUN
oOy4Jarommxcs, pacumpsiss U yrayomnsas e€, oOpa3ys MPOYHbIE MHOKECTBEHHBIC
CBS3U.

146.2.8.B cootBerctBH ¢ ®I'OC OOO MaremaTuka SIBISETCS
00s3aTeIbHBIM YYEOHBIM MPEIMETOM Ha YPOBHE OCHOBHOI'O OOIIIET0 00pa3oBaHUsI.
B 5-9 kmaccax maremMarvka TPagUIIMOHHO H3y4aeTCs B paMKaxX CIEAYIOIIHNX
y4eOHBIX KypCOB: B 5—6 kiaccax — Kkypca «MaremaTtukay, B 7-9 kilaccax — KypcoB
«Anrebpa» (BKJIIOYAash JJIEMEHTHI CTAaTUCTUKA W TEOPUU BEPOSITHOCTEW) U
«I"eometpusi». [IporpamMmoii Mo MaTeMaTHKE BBOJUTCS CAMOCTOSATEIbHBIN yaeOHbII
Kypc «BeposSTHOCTh M CTaTHUCTHKAY.

146.2.9. O6miee uynco 4acoB, PEKOMEHI0BAaHHBIX JIJII U3YUEHUS] MATEMaTUKH
(6a30BBIN YpOBEHB) HA YPOBHE OCHOBHOTrO 0o0Iero oopasoanus, — 952 gaca: B 5
kiacce — 170 yacoB (5 yacoB B HeAento), B 6 kinacce — 170 yacoB (5 yacoB B HEZIEIIO),

B 7 knacce — 204 4daca (6 yacoB B Henento), B 8 kiacce — 204 ydaca (6 yacoB B



Hegneno), B 9 kiacce — 204 yaca (6 4acoB B HEJIEIO).

146.3. M3ydenne mMaTeMaTUKH Ha YPOBHE OCHOBHOTO OO0INEro 0Opa3oBaHMS
HaIpaBJIeHO Ha JOCTUKEHUE O00YYalOUMMUCA JIMYHOCTHBIX, METANpPEIMETHBIX U
MPEeIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB OCBOCHUS yUeOHOT0 MpeIMeTa.

146.3.1. JIluuHOCTHBIE pPE3YyJBTATHl OCBOEHUS MPOTPAMMBI [0 MAaTEMaTHKE
XapaKTEPHU3YIOTCH:

1) maTpuoTHYECKOE BOCIIUTAHHE:

NOPOSIBIECHUEM HWHTEpeca K MPOLUIOMY W HACTOSLIEMY pPOCCHUCKOMN
MaTeMaTUKH, LEHHOCTHbIM  OTHOIIEHWEM K  JIOCTHXKEHUSIM  POCCHMCKHUX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JOCTHKEHUM B IPYTUX HayKaxX U MPUKIAIHBIX chepax;

2) TPaKIaHCKOE U JyXOBHO-HPABCTBEHHOE BOCITUTAHHE:

TOTOBHOCTBIO K BBIMIOJIHEHUIO 00S3aHHOCTEN TpakJaHWHA U peaIM3allluK €ro
npaB, TMPEJCTABJICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBICHUMN, MPONUEAYP TPakJAaHCKOTO 00IIecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C TMPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUU HayKd, OCO3HAHHEM BaKHOCTH
MOPaJbHO-3TUUYECKUX TTPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) Tpy10BOE BOCITUTAHUE:!

YCTAHOBKOM HAa AKTUBHOE YyYacTHE B PpEIICHUM MPAKTHUYECKUX 3aaad
MaTeMaTUYECKOW HAaMpaBICHHOCTH, OCO3HAaHUEM Ba)XHOCTH MaTEMaTHYE€CKOTO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM ISl YCIENMIHON MpodeccruoHaTbHOM
NESATETLHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHJIUBUIYAIBHOW TPAaeKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
Y4ETOM JIMUHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 5cTeTHYECKOE BOCIUTAHHUE:

CIIOCOOHOCTBIO K OMOIIMOHAILHOMY U ACTETHYECKOMY BOCIPHUSTHIO
MaTeMaTHYECKNX OOBEKTOB, 3ajiayd, PEUICHUM, pPacCYXKIECHUM, YMEHHUIO BHUIEThH
MaTeMaTU4YECKHEe 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) 1IEeHHOCTH HAYYHOTO MMO3HAHMS:

OpHeHTaHHeﬁ B ACATCIBHOCTU Ha COBPECMCHHYHO CHCTCMY HAYYHBIX



HpeICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS Y€JIOBEKa, MPUPOBI U
o0IlecTBa, TMOHMMAHUEM MATEMAaTHYECKOH Haykh Kak c(epbl YeI0BEUYCCKOM
JIeSATEIbHOCTH, 3TAlOB €€ Pa3BUTHS W 3HAYUMOCTH JIJISI Pa3BUTHS [HUBUIIN3AIHH,
OBJIaJICHUEM SI3BIKOM MaTEMaTHKH M MATEMaTHUECKON KYJIbTYpO# KaK CPEeICTBOM
MO3HAHUSA MHpa, OBJIAJCHHEM MPOCTCHITUMH HABBIKAMHU HCCICI0BATEIbCKOM
JCSITEIbHOCTH;

6) pusnyeckoe BocmHTaHHE, (OPMUPOBAHHME KYJIbTYPHI 3J0POBbS H
IMOIMOHAIBHOTO OJIATOTIOTYYHSI:

TOTOBHOCTBIO IMPHUMEHATH MaTEMAaTUYECKHE 3HAHUS B HHTEPECaxX CBOETO
37I0POBBS,  BEICHUS  370pOBOro  oOpa3a ku3HM  (370pOBOC  MHUTAHUE,
cOaJTaHCUPOBAHHBIA PEKUM 3aHATHH W OT/AbIXa, pEryaspHas Qu3nuecKas
aAKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HaBbIKA PE(IICKCHH, TIPU3HAHUEM CBOETO IpaBa
Ha OMIMOKY U TAKOT'0 XK€ MpaBa JAPYroro 4eaoBeKa;

7) 3KOJIOTUYECKOE BOCITUTAHHE:

OpHCHTAIMCH Ha MPUMEHECHHE MaTEMAaTUICCKUX 3HAHUM JIJIS PEIICHUS 331a4
B 00JIACTH COXPAHHOCTH OKPYIKaIOIICH Cpeibl, IITAHUPOBAHUS MTOCTYIIKOB U OLICHKH
UX BO3MOJKHBIX MOCJIEICTBHH IJIsI OKPYIKAIOIIEH CpeIbl, OCOZHAHUEM III00aIbHOTO
XapakTepa 3KOJOTHUECKUX MPOOIEM U IMyTEH UX PEIICHUS;

8) amanTanys K M3MCHSFOIIUMCS YCIOBUSAM COLMATIBHOM M PUPOTHOM CPE/IbI:

TOTOBHOCTBIO K JCHCTBUSAM B YCJIOBHSX HEOIMPEACIEHHOCTH, MOBBIIICHHIO
YPOBHSI CBOEH KOMITETEHTHOCTH Yepe3 MPAKTHUECKYIO ACATEIbHOCTh, B TOM YHCJIE
YMEHHE YYHUTHCSA Y JAPYTHX JIIOJCH, MpuoOpeTaTh B COBMECTHOW ACATEIBHOCTH
HOBBIC 3HAHHS, HABBIKM M KOMIICTCHIIMHU U3 OIbITa IPYTHX;

HCOOXOAUMOCTBIO B (DOPMHPOBAHHWU HOBBIX 3HAaHUH, B TOM YHCIC
(bopMyIHpOBaTh WICH, TOHITHS, THITOTE36I 00 00BEKTAX U SIBICHHSIX, B TOM YHCIIE
paHee He U3BECTHBIX, OCO3HABaTh JACPUIUTEI COOCTBEHHBIX 3HAHUH W
KOMITETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABAaTh  CTPECCOBYIO  CHTYaIldi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYAIlMI0 KakK BBI30B, TPEOYIOMUI KOHTPMEpP, KOPPEKTHPOBATH
NpUHUMAEMbIC DPEIICHHUS M ACUCTBUS, (OPMYJIMPOBATh M OLECHUBATh PUCKHA H

MOCJIENICTBUS, (POPMUPOBATH OIIBIT.



146.3.2. B pe3ynbTare OCBOCHMS MPOrpaMMbl MO MaTe€MaTHKE Ha YpOBHE
OCHOBHOT0 o0miero oOpa3oBaHus y oOyuatomerocs OyayT chOopMHUPOBAHbBI
MeTarpeMETHbIC pe3ynbTaThl, XapaKTepU3yIOIIHecs OBJIaJICHUEM
YHUBEPCATbHBIMU M03HABATENbHBIMU NEHUCTBUAMH, YHUBEPCATbHBIMU
KOMMYHUKATHBHBIMH ~ JICHCTBUSMH W  YHUBEPCAJIbHBIMH  PETYISITUBHBIMU
JICVCTBHSIMH.

146.3.2.1. YHuBepcaiabHble MO3HABaTCIbHBIC JEUCTBUS O0OCCIEUYMBAIOT
dbopmupoBaHre 0a30BBIX KOTHUTHBHBIX IIPOIIECCOB OOyYaromuxcsi (OCBOCHHE
METO/JOB  TIO3HAHUA  OKPYXKAIOIIETO  MHpa, TMPUMECHEHHE  JIOTUYECKHX,
HCCIIEIOBATENbCKUX ONepaluii, yMeHui padbotats ¢ uHGopmaiuei).

146.3.2.2. YV obyuatomerocs OyayT cpOpMHUpPOBaHBI ClEAyrolIre 0a3oBbIe
JIOTUYECKUE JCHCTBUS KaK 4YacTh YHUBEPCAJIbHBIX IO3HABATEIBHBIX YUYEOHBIX
JICUCTBUM:

BBISIBIIATh M XapaKTEPH30BaTh CYIICCTBEHHBIC MPU3HAKH MAaTEMAaTHYECCKUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICJICHHS TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK Kiaccu(UKaIuy,
OCHOBAaHWSI JIJ1s1 0000IICHHS M CPAaBHEHH S, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opmMymupoBaTh W  MpPeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIIHE, YCIOBHbIE;

BBISIBJISITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIOMCHUSIX W YTBEPXKACHHUSAX, MpeiaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

IIPOBOJUTEH BBIBOJBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JAETYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJITIOUCHHUH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

pa3OupaTh J0Ka3aTeIhCTBA MAaTEMATHUYCCKUX YTBEPKICHHH (MPSAMBIC U OT
MPOTUBHOTO), TPOBOJUTH  CAMOCTOSATEIHLHO  HECIOXKHBIE  JIOKAa3aTeIhCTBA
MaTeMaTU4YeCKuX (DaKTOB, BHICTPAUBATH APTyMEHTAITUIO, MIPUBOAUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHHUSI,

BBIOMpATh CHoco0 pemieHus y4yeOHOM 3aaaud (CpaBHMBATh HECKOJBKO
BapUAHTOB PEIIECHUs, BEIOUPATh HAanOOJIee MOIXOAIIUN C YIETOM CAMOCTOSITEIIBHO

BBIJICJIEHHBIX KPUTEPHUEB).



146.3.2.3. Y oOyuaromierocst OyayT cpopMHUpOBaHBI clieayromue 0a30BbIe
WCCJICIOBATENILCKUE JICUCTBUSI KAaK YacTh YHHBEPCAJIBHBIX T03HABATEIHHBIX
y4eOHBIX JCHCTBHIA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIEAOBATENbCKUI HMHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
CaMOCTOSITENIFHO YCTAHABIMBATh MCKOMOE W JaHHOe, (OpPMUPOBATH THIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

OPOBOJUTH IO CaMOCTOATENBHO COCTABJICHHOMY IUIAHY HECIIOXXHBIN
OKCMEPUMEHT, HEOOJNbIIOE UCCIECOBAHUE IO YCTAHOBJICHHUIO OCOOEHHOCTEH
MaTeMaTH4YECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;

CaMOCTOSATENbHO (HOPMYIUPOBATh O0OOIEHUS W BBIBOJBI MO pe3yJbTaTaM
MPOBENEHHOTO  HAOMIOJIEHUS, HUCCIIEIOBAHUSA, OLEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaKKe BBIJIBHTATh
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

146.3.2.4. Y oOyuaromerocs OynyT chopMHpOBaHbI yMeHUsS paboTaTh C
nH(popMaImel Kak 9acTh YHUBEPCATbHBIX TTO3HABATEILHBIX YICOHBIX JISHCTBHIA:

BBISIBIIATh HEJOCTATOYHOCTh W MW30BITOYHOCTh WH(OpPMAIUU, JTaHHBIX,
HEOOXOUMBIX JIJISI PEIICHUS 3a]1a4H;

BBIOMpATh, AaHAJIU3UPOBATh, CHUCTEMATH3UPOBATh W HHTEPIPETHPOBATH
WH(OPMAITUIO Pa3TUIHBIX BUIOB B (JOPM IIPEICTABIICHHUS,

BbIOMpaTh (QopMy mpencraBieHus UHPOPMAUM U WIUTFOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMu, rarpaMmMaMu, HHOU rpauKoi U MX KOMOWHAIIUSAMU;

OIICHWBATh HAAEKHOCT, HMHPOPMAIMKM IO KPHUTEPHUSAM, TPEIJIOKCHHBIM
YUUTENEeM WIH CPOPMYTUPOBAHHBIM CAMOCTOSTEIHHO.

146.3.2.5. YuuBepcanbHble KOMMYHUKAaTHUBHBIE JECUCTBUA OOECIEUNBAIOT
c(hOpPMHPOBAHHOCTH COITMAIIBHBIX HABBIKOB O0YUYarOIIHXCA.

146.3.2.6. Y oOyuatomierocst OyayT chopMupoBaHbl yMEHUs! OOILIEHHUS Kak
JaCTh YHUBEPCAbHBIX KOMMYHHUKATUBHBIX YICOHBIX JICHCTBHIA:

BOCIIPUHUMATH U (POPMYIIUPOBATH CY>KJEHHUS B COOTBETCTBUH C YCIOBUSIMH U

OeIsIMu 06HICHI/I$I, SICHO, TOYHO, I'PAaMOTHO BBIPpA’KAaTh CBOKO TOYKY 3PCHHA B YCTHBIX



U TMHUCHbMEHHBIX TEKCTax, JaBaTh MOSCHEHUS IO XOJy pEIIeHHs 3aJaud |
MOJIyYEHHBIM pE3yJbTaTaMm;

B X0/l 0OCY>KJI€HUs 3a71aBaTh BOIIPOCHI MO CYIIECTBY OOCYXKIAEMOM TEMBI,
npoOJemMbl, pellaeMol 3a7add, BBICKA3bIBATh WJICH, HAIICJICHHbIE Ha TIOHMCK
pELICHUs], COMOCTABIATh CBOM CYXIEHUS C CYXICHUAMH JPYIUX YYaCTHUKOB
nuanora, oOHapy»XUBaTh Pa3IMUUEe U CXOACTBO IMO3UIMH, B KOPPEKTHOH ¢opme
bopMyIMpOBaTh PA3HOIIIACHS, CBOU BO3PAKEHUS;

IPEICTaBIATh PE3yJbTAThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIeIOBAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaady
NPE3EHTAlUU U OCOOEHHOCTEN ayJUTOPHUH.

146.3.2.7. Y oOyuaromierocsi OyayT copMUpPOBaHBI yMEHUS COTPYTHUYECTBA
KaK 4acCTh YHUBEPCAJIbHBIX KOMMYHHUKATUBHBIX YU€OHBIX AEHCTBUM:

MMOHUMATh W UCIIOJIb30BaTh MPEUMYILECTBA KOMAHAHOW U WHIUBHyAIbHOU
paboTHI MPHU PEIICHUN YUeOHBIX MaTEeMaTHYECKUX 3a/aY;

OPUHUMATh LEJIb COBMECTHOM IEATEIBbHOCTH, IJIAHUPOBATh OPTraHU3aLUIO
COBMECTHOI paboOThI, paclpenesisTh BUAbl pabOT, JOroBapuBaThCs, OOCYKIaTh
MIPOIIECC U Pe3ybTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX YEJIOBEK;

Y4acTBOBATh B IPYNIOBBIX (hopMax paboThI (00CYk)IeHUSI, 0OOMEH MHEHUSIMU,
MO3TOBBI€ IITYPMbI U IPYTHE), BBIMOIHITH CBOIO YaCTh padOThl U KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TOPOAYKT MO KpPUTEPUSIM, CHOPMYIUPOBAHHBIM YyYaCTHUKAMU
B3aUMOJCHUCTBU.

146.3.2.8. YHuBepcalbHbIE  PETYJSATUBHBIC  JCHCTBUS ~ 00€CIIEUMBAIOT
(GbOopMHpPOBaHUE CMBICIOBBIX YCTAHOBOK Y KU3HEHHBIX HABBIKOB JIMYHOCTH.

146.3.2.9. ¥V oOyyaromierocs OynyT c(hopMHUPOBAHBI yMEHUs
caMOOpraHU3alluu KaK 4YacTh YHUBEPCAIBHBIX PErYISTUBHBIX YUEOHBIX NEHCTBHI:

CaMOCTOSATENIbHO COCTAaBIIATh IUJIaH, aJTOPUTM pELIECHUs 3a1adu (WM €ro
4acTh), BBIOMpaTh CHOCOO peleHUus ¢ YYETOM HMEIOUIMXCA pPEeCcypcoB U
COOCTBEHHBIX BO3MOXXKHOCTEW, apryMEHTUPOBaTh M KOPPEKTUPOBATH BAPUAHTHI
pelIeHui ¢ y4€TOM HOBOM MH(MOPMAIIHH.

146.3.2.10. ¥V obyuatomierocs OyayT chhOpMUPOBAHBI YMEHHS CAMOKOHTPOJIS



KaK 4acTb YHUBEPCAJIbHBIX PETYJIATUBHBIX yUECOHBIX IEHCTBUM:

BJIQJIETh CIIOCOOAMM CaMOTIPOBEPKH, CAMOKOHTPOJIS MpoIlecca U pe3ysbTara
pelIeHnss MaTeMaTHYeCKON 3a1auH;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOT'YT BOSHUKHYTh IIPU PEILICHUU 3a/1auH,
BHOCHTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHHMBATh COOTBETCTBUE PE3yNbTaTa JEATEIBHOCTH NOCTABICHHOW LIETU U
YCIOBUSIM, OOBSACHATH IPUYUHBI JOCTHKEHUSI WM HEJOCTHKEHUS L€, HAXOIUTh
OLIUOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTBITY.

146.3.3. [IpeameTHbIe pe3ynbTaThl OCBOCHUS MPOTPaMMBI 1O MaTEMaTHKE
IPEJICTaBJICHbI 110 ToJlaM O0Y4YEHHs B paMKaX OTJEJbHBIX YYEOHBIX KypcOB: B 5—6
Kjaccax — Kypca «Martematuka», B 7-9 Kkimaccax — KypcoB «AureOpay,
«I'eomerpus», «BEpOATHOCTD U CTATUCTUKA.

146.4. denepanpHas paboyas mporpamma yaeOHOTO Kypca «MaTemMaTukay B
5—6 Kiaccax (nanee COOTBETCTBEHHO — ITporpaMMa yueOHoro Kkypca «Marematukay,
y4eOHBIN KypC).

146.4.1. TlosicHuTeNnbHAS 3aMKCKa.

146.4.1.1. IlpuopuTeTHBIMU TIENIIMUA OOY4YEHHUs] MaTeMaTHKe B 5—6 Kiaccax
SBJIIFOTCSL:

npoAoKeHrne (OPMUPOBAHUS OCHOBHBIX MAaTEMaTHUECKUX MOHATUH (YUCIIO,
BEJIMUMHA, TeoMeTpuuecKkas (urypa), oOeCreurBaroOlUX MPEEMCTBEHHOCTh H
NEPCIEKTUBHOCTh MAaTEMATUYECKOT0 00pa30BaHus 00ydaroIInXCs;

pa3BUTHE MHTEIUIEKTYaJbHBIX U TBOPUYECKHUX CHOCOOHOCTEN 00ywarommxcs,
M03HABATEJIbHOM aKTUBHOCTH, UCCIEA0BATEIbCKUX YMEHHM, HHTEpeca K U3yUECHHIO
MaTEeMaTHKHU;

MOJIBeJICHUE O0YyYaromMXcsi Ha JOCTYIHOM JJisi HUX YPOBHE K OCO3HAHMIO
B3aMMOCBS3M MAaTEMaTUKU U OKPY>KAIOIIETr0 MUPA;

dopmupoBanre (YHKIIMOHAIBLHON MaTeMaTH4YeCKOW TPpaMOTHOCTH: YMEHHS
pacro3HaBaTh MaTeMaTUYeCKHE€ OOBEKThl B PEAIbHBIX MKU3HEHHBIX CUTYyallUsX,
IPUMEHATb OCBOCHHBIE YMEHUS JUIsl pELIeHUs PAKTUKO-OpPUEHTUPOBAHHBIX 3a/1a4,

HHTCPIIPCTUPOBATDH IIOJIYYCHHBIC PE3YJIbTAThl U OLICHHBATHL MX Ha COOTBCTCTBHC



MPaKTUYECKON CUTYALINH.

146.4.1.2. OcHOBHBbIE JIMHUU COEPKaHUA Kypca MaTeMaTUKH B 5—6 Kiiaccax
— apudmeTnyeckass M TEOMETPUYECKAas, KOTOpPbIE Pa3BUBAIOTCS MapajlieNbHO,
KaXXJ1asi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJIHA OT
JIPYroM, a B TECHOM KOHTAaKT€ M B3aUMOACHCTBHM. Takke B Kypce MaTEMaTHKU
MPOUCXOANT 3HAKOMCTBO C 3JIEMEHTAMHU ajreOpbl U OMUCATEIbHOM CTATUCTUKH.

146.4.1.3. I3yuenue apudMeTUyeckoro MaTepuajia HayuHAeTCs  CO
CUCTEMATHU3AllMM W Pa3BUTHUSL 3HAHUW O HATYpaJbHBIX YMCIIAX, MOJYYEHHBIX Ha
ypOBHE HaudajgpHOro oobmero oOpa3oBaHus. I[Ipu 3TOM COBEpIICHCTBOBaHHE
BBEIYHMCIIUTCILHON TEXHUKH W (OPMHPOBAHHWE HOBBIX TEOPETHUYCCKUX 3HAHUUN
COUETAETCS C PA3BUTHEM BBIYUCIUTEIBHOU KYJIbTYpPbhl, B YACTHOCTH C OOy4YEeHHEM
MPOCTEUITUM MPUEMAM MPUKUIKUA U OIICHKU Pe3yJbTaTOB BhIUMCIeHUN. M3yueHue
HaTypaJIbHBIX YHCeN TPOAODKaeTcs B 6 Kilacce 3HAKOMCTBOM C HadajdbHBIMU
MOHATUSAMHU TEOPUHU JCITUMOCTH.

146.4.1.4. Hauano wu3y4yeHuss OOBIKHOBEHHBIX U JECATHYHBIX JpoOei
OTHECEHO K 5 Kilaccy. DTO MEpBbI 3Tall B OCBOCHUU JPOOEH, KOria MpOUCXOIUT
3HAKOMCTBO C OCHOBHBIMH HJCSMH, MOHATUSAMH TeMbI. [Ipyn 3TOM paccMoTpeHue
OOBIKHOBEHHBIX Jpo0eii B MOJHOM 00BEME MPEANIECTBYET U3yUCHHUIO NECATUIHBIX
JIpo0eii, 4To 11eeco00pa3Ho ¢ TOYKH 3PSHUS JIOTUKY W3JI0KESHHS YMCIIOBOM JINHUH,
KOI/Ia TIpaBuja JEWCTBUM C JIECATHUYHBIMU JIPOOSMH MOXHO OOOCHOBATh YK€
W3BECTHBIMH QJITOPUTMAMH BBITIOTHCHUS JACHCTBUN ¢ OOBIKHOBEHHBIMH JIPOOSMHU.
3HAKOMCTBO C JIECATUYHBIMHU JPOOSMHU PACHIUPUT BO3ZMOXKHOCTH JIJII TTIOHUMAaHUS
OOYYarOIIMMUCS TPUKIIAJHOTO TPUMEHEHUSI HOBOM 3alKCH MPU U3YYCHHUH JIPYTUX
IIPEAMETOB U IIPU IPAKTUYECKOM MCT0JIb30BaHUU. K 6 Kiaccy OTHECEH BTOPOM ATall
B M3yYEHUU IPOOECH, TJIe MPOUCXOIUT COBEPIICHCTBOBAHNE HABBIKOB CPABHEHUS U
npeoOpa3oBaHus JpoOel, OCBOCHHE HOBBIX BBIYUCIUTEIBHBIX aJITOPUTMOB,
OTTAYMBAHWE TEXHHUKH BBIUYKWCIEHUW, B TOM YHUCIEC 3HAYEHUU BBIPAKECHUN,
COJEpKalMX W OOBIKHOBEHHBIC, W ACCATUYHBIC APOOW, YCTAHOBIECHHE CBS3EH
MeEX Ty HUMH, paCCMOTpEHUE TPUEMOB pEIIeHNs 3a/1a4 Ha Apoou. B Havane 6 kiacca
MPOUCXOIUT 3HAKOMCTBO C MIOHATUEM TPOIICHTA.

146.4.1.5. OCOOEHHOCTBIO HM3YYCHHS TOJIOKHUTEIBHBIX WU OTPHUIATEIHHBIX



quCe SBJSIETCS TO, YTO OHH TaK)Ke MOTYT pacCMaTPUBATHCS B HECKOJIBKO ATarnoB. B
6 kimacce B Hauaje u3ydeHus TeMbl «llonoxutenbHble U OTPULIATEIBHBIC YHCIIa
BeIensieTcst moaTreMa «llemble wmcnma», B pamMKax KOTOpPOW 3HAKOMCTBO C
OTPULIATEIILHBIMU YUCIIAMU U JEHCTBUAMU C TTOJ0KUTEIBHBIMUA M OTPHULIATEIbHBIMU
YHCIIaMU MIPOUCXOTUT HA OCHOBE COIEPKATEIBbHOTO MOAX0Ja. JTO MO3BOJISIET Ha
JIOCTYITHOM YPOBHE TO3HAKOMHUTH OOYYaIOIIMXCS TMPAKTUYECKH CO BCEMHU
OCHOBHBIMH TMOHATHUSMHU TE€Mbl, B TOM YHCJIE€ W C MpaBUJIaMH 3HAKOB IIpU
BBITOJIHEHUH apu(METHUECKUX NeHCTBUNA. M3ydueHne panroHaabHbIX Yyicen OyaeT
IPOAOHKEHO B Kypce anreOpsl 7 Kiacca.

146.4.1.6. Ilpu oOydeHHWH pEIICHUIO TEKCTOBBIX 3aJady B 5—6 Kiaccax
UCHOJNB3YIOTCS  apudmernueckue npuémbl  pemenus. [lpu  orpaboTke
BBIUMCIIMTENBHBIX HABBIKOB B 5—6 Kjlaccax paccMaTpUBAIOTCS TEKCTOBBIE 3ajjauu
CIIEYIOIIMX BHUJOB: 3aJa4id Ha JBIDKEHUE, HAa YacTH, HAa MOKYNKH, Ha padOTy H
MIPOM3BOAUTENHLHOCTbD, HA TIPOIIEHTHI, HA OTHOIIECHUS U Tponopiui. O0y4aronuecs
3HAaKOMATCA € NMpUEMaMH pPELICHUs 3aJad MepedOpOM BO3MOXHBIX BapHAHTOB,
ydarcs pabotaTh ¢ uH(OpMalued, mMpeAcTaBiIeHHOW B (opme Tabuuil WK
Jarpamm.

146.4.1.7. B mporpamme yuebHOTO Kypca «Marematuka» MNpeayCMOTPEHO
(dbopMupOBaHUE MPONEACBTUUECKUX alreOpandyeckux NpeacTaBieHUd. bykBa kak
CUMBOJI HEKOTOPOIrO YHCJa B 3aBUCHUMOCTHM OT MAaT€MaTH4YeCKOro KOHTEKCTa
BBOAWTCS TIOCTENEHHO. ByKBeHHass CHMBOJIMKA IIMPOKO HCIOIB3YETCS TMPEXKIC
BCETO JIJIS 3aMMCU OOIINX YTBEPKIACHUM U TPEI0AKEHHUM, (pOpMyJ1, B YaCTHOCTH JIJIst
BBIUMCJICHUS] TEOMETPUUECKHUX BEIMUNH, B KAUECTBE «3aMECTHUTENS YUCIIA.

146.4.1.8. B mporpamMmMe ydeOHOro Kypca «MaremaTuka» MpeaCcTaBIeHA
HaTJsAHas TEeOMETpHs, HampaBlieHHas Ha pa3BUTHE OOpPa3HOTO MBIIUICHUS,
IPOCTPAHCTBEHHOTO BOOOPaKEHUs, U300pa3UTENbHBIX YMEHUI. DTO BaXKHBIN 3Tan
B M3YYCHHHM T'€OMETPHUH, KOTOPHIH OCYIIECTBISETCS Ha HATJSAHO-TIPAKTHYECKOM
YpOBHE, OMHUPAETCS Ha HarJsHO-00pa3HOe MEBIIIIEHHEe oOyJaromuxcs. bombimas
pOJIb  OTBOAUTCS  TPAKTHYECKOM  JNEATEIBHOCTH, OIBITY, OJKCIEPUMEHTY,
MozearpoBanuto. O0yyaroniecs: 3HaKOMATCS C T€OMETPUYECKUMHU (PUTrypaMu Ha

MJIOCKOCTH M B TMPOCTPAHCTBE, C WX MPOCTCUIIMMU KOHQPUTYpAIUSIMU, YydaTCs



M300pakaTh MX Ha HEJIMHOBAHHOW W KJeT4aTo Oymare, paccMaTpUBAIOT HX
IIPOCTENIINE CBOWCTBA. B mponecce u3ydeHUs HarJsIIHOW T€OMETPUM 3HAHMA,
MOJIyYeHHbIE OOYYalOIMMUCS Ha YPOBHE HAYaJbHOTO 00IIero o0pa3oBaHus,
CUCTEMATU3UPYIOTCS U PACIIUPSIOTCS.

146.4.1.9. Cornacio ydeOHOMY IIaHy B 5—6 Kjaccax H3yd4aercs
UHTETPUPOBAHHBIN MpeaMeT «MaTteMaTruka», KOTOPBIM BKIIOYACT apu(PMETHUCCKUN
MaTepual U HArjJsAHYI0 T€OMETPUI0, & TaKXKe MPONEACBTUUYECKUE CBEIACHUS W3
anreOpbl, SJIEMEHTHI JIOTUKY 1 Hayalla ONMUCATEIbHOW CTATUCTUKH.

146.4.1.10. OGmmiee YMCIO 4YacoB, PEKOMEHJOBAHHBIX [Isl HW3y4eHUs
MateMatuku, — 340 gacoB: B 5 kiacce — 170 gacoB (5 gacoB B HeJeln0), B 6 Kjiacce
— 170 4acoB (5 yacoB B HEJIEINIO).

146.4.2. Conepsxanue o0y4deHus B 5 Kjacce.

146.4.2.1. HatypanbHble YuClIa U HYJIb.

Harypansnoe uucno. Pan Hatypanbhbix uucen. Yucno 0. M3oOpaxenue
HaTypaJIbHbIX YUCEJl TOYKaMU Ha KOOPAMHATHOU (YHCIIOBOW) IPSIMOH.

[lo3unnoHHasg cuctema cuuciaeHus. PuMckas HyMmepanus Kak IIpUMED
HEMO3ULIMOHHOM CHUCTEMbI CUMCieHus. [lecaTnunas cucteMa CUUCIICHHUS.

CpaBHEHHE HATypaJbHBIX YKCEJI, CPABHEHUE HATYPAIbHBIX YMCET C HYJIEM.
Crnoco6b1 cpaBHeHUs1. OKpyTIeHNE HATYPATbHBIX YUCE.

CrnoxeHre HaTypaJIbHbIX YHCEIl, CBOMCTBO HYJIS IIPH CIIOKEHUH. Bruntanue
KaK JeicTBUE, 0OpAaTHOE CIIOKEHUIO. Y MHOXEHUE HATypalbHbIX YHCEJ, CBOMCTBA
HYJISl M €IUHUILIBI P YMHOKEHUU. [leneHne kak feiictBue, o0paTHOE YMHOKEHUIO.
KommioneHTsl  neucTtBui, CBsS3b Mexay HuMmu. [IpoBepka  pe3ynbrara
apumernyeckoro paeiictusa. llepeMecTuTenbHOe M COYETaTENbHOE CBOMCTBA
(3aKOHBI) CJIOXKEHUS M YMHOXEHHMSI, PACIPEICIUTEIbHOE CBOMCTBO (3aKOH)
YMHOKEHHS.

Hcnonb3oBanue OykB Jij1s1 0003HaYSHHsI HEU3BECTHOTO KOMITOHEHTA U 3aITUCH
CBOMCTB apu(hMETUUECKUX JCHUCTBUM.

Jlenutenu W KpaTHbIE 4YHMCNA, pa3joKeHWe Ha MHoxutenu. [IpocTeie u
coctaBHble ynciaa. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ ocTaTKoM.

Crenenp ¢ HAaTypaJlbHbIM II0OKAa3aTCJICM. 3anuch 4ucina B BHAC CYMMBbI



Pa3psSIAHBIX CIAracMbIX.

UucnoBoe BbIpaKeHUE. BpluncieHne 3HAYEHUM YHUCIOBBIX BBIPAKECHUM,
MOPSIAOK  BBIMIOJHEHUs  JeWCTBUU.  Mcmonp30BaHME  TPU  BBIYMCIICHUAX
NEPEMECTUTENIBHOTO W COYETATEIBbHOTO CBOWMCTB (3aKOHOB) CJIOXKEHUA U
YMHOEHHSI, pacIpeIeIUTEIbHOIO CBOMCTBA YMHOXKEHHS.

146.4.2.2. Ipo0wu.

[IpeacraBnenre o JpoOU Kak cHocoOe 3alucu YacTh  BEJIIMYUHBI.
OO6bikHOBEHHBIE poOu. [IpaBuibHBIC U HENMpaBUIbHBIE [poOu. CMelianHas 1poob,
NpECTaBICHUE CMEIIaHHOW IpOoOM B BHJE HEMPABHIBHOM ApoOW U BBIFCICHUE
LEJI0M YacTH YKCIIa U3 HenpaBWIbHOU JpoOu. M3o0pakeHune npolOell ToukaMu Ha
YUCJIOBOM npsiMoii. OCHOBHOE CBOMCTBO Jipoou. CokparieHue apooeit. [Ipuenenue
npobu kK HOBOMY 3HameHaTento. CpaBHeHHE qpoOeit.

CrnoxeHue U BbIUMTaHUE JpoOei. YMHOKEHHUE U AeJIeHne Ipo0ei, B3auMHO-
oOpaTHbIe 1pobu. HaxoxaeHne yacTu Leaoro v esioro mo ero 4YacTu.

Hecstuunas 3anuch ApooOeit. IlpencraBienue AecATUYHONW ApoOM B BHUJC
OOBIKHOBEHHOH. M300pa’keHue JecATUYHBIX JpOoOed TOYKaMHU Ha YHUCIOBOM
npsiMoil. CpaBHEHUE AECATUUHBIX IPOOEH.

Apudmernyeckue HAEUCTBUS C JACCATUYHBIMU ApoOsimu. OKpyrieHue
JECATUYHBIX IPOOCH.

146.4.2.3. Penienrie TEKCTOBBIX 3a]1a4.

Pemenne TekCTOBBIX 3ajad  apupMeTHdecKuM crocoOoMm. Pemienue
Jorudeckux 3aaad. Pemenue 3amad mepebOpoM BceX BO3MOXKHBIX BapHUAHTOB.
Hcnonp30BaHue Npy pelIeHUH 3a1a4 TaOJIUI] U CXEM.

Pemienne 3amay, comepKamyMx 3aBUCHMOCTH, CBSI3BIBAIOIIWE BEIWYWHBIL:
CKOpPOCTb, BpEMsl, pACCTOSIHUE, LE€HA, KOJIUYECTBO, CTOMMOCTb. EnuHHILBI
U3MEpEHUs: Macchl, 00bEMA, LIEHBI, PACCTOSTHUS, BpEMEHH, CKOPOCTH. CBS3b MEXIY
€AVHHUIIAMU U3MEPEHUS KKI0M BEIMYNHBI.

Pelienne oCHOBHBIX 3a71a4 Ha IpoOH.

[IpeacraBienuie NaHHBIX B BUE TaOIMI], CTOIOYATHIX UATPAMM.

146.4.2.4. HarnsaHast reoMeTpus.

Harmsinaele mpeacraBienuss o Qurypax Ha IDIOCKOCTH: TOYKa, MpsMas,



OTpE30K, Jy4, yTOJl, JIOMaHasi, MHOIOYT'OJIBHUK, OKPY>KHOCTb, KpyT. Yrou. [Ipsmoi,
OCTPBIN, TYIIOW U pa3BEPHYTHIN YTJIbI.

JInuHa oTpe3Ka, METPUUYECKUE €MHHULIBI ITTMHBI. J[JIMHA TOMaHOM, IEPUMETP
MHOT'OYTOJIbHUKA. MI3MepeHre U MOCTPOEHUE YIJIOB C IOMOILBIO TPAHCIIOPTHUPA.

Harnsioaeie mpeacTtaBieHuss o0 (GuUrypax Ha IUIOCKOCTHA: MHOTOYTOJBHHK,
MPSIMOYTOJIEHUK, KBaJIpaT, TPEYTOJIBHUK, O PAaBEHCTBE (PUTYD.

N3o0paxenue ¢uryp, B ToM uucie Ha kierdatod Oymare. [loctpoenue
KOH(UTYpaluii U3 4acTe MpsSMOM, OKPYKHOCTU Ha HEJIMHOBAaHHOW M KJIETYATOU
Oymare. Mcniosib30BaHME CBOMCTB CTOPOH U YTJIOB IPSIMOYTOJIbHUKA, KBaJpaTa.

[Imomane NPAMOYTOJBHMKA W MHOTOYTOJIBHMKOB, COCTABJICHHBIX U3
IPSIMOYTOJILBHUKOB, B TOM 4YHCJIEe (QUTYp, U300paKEHHBIX Ha KJIeT4yaTod Oymare.
EnuHunbl uamepeHus miomaim.

Harnsiguelie npeacTaBieHus 0 IPOCTPAHCTBEHHBIX (PUTypax: MPSMOYTOJIbHbBIN
rapajvieaenuIe, KyO, MHOTOTPAHHUKH. N3o0paxkeHne  MmpoOCTEUIIUX
MHOTOTpaHHUKOB. Pa3BépTku kyba u mnapamenenunena. Co3gaHue Mojemnei
MHOTOTPaHHUKOB (13 OyMaru, IpOBOJIOKH, MNIACTUIIMHA U IPYTUX MATEPHUAIIOB).

O0BEM TPSMOYTOJBLHOIO Mapajenenumnena, kKyoa. EAMHUIBI U3MepeHHs
o0BEMa.

146.4.3. Conepsxanue o0y4ueHus B 6 Kjacce.

146.4.3.1. HatypanbHbie yucia.

Apudmerrnueckue IEUCTBUS ¢ MHOTO3HAYHBIMU HATypPaJbHBIMH YHCIIAMH.
UucnoBble  BBIpOKEHUS, TOPSAOK  JCHCTBUM,  HCIOJB30BAaHHE  CKOOOK.
Hcnonb30BaHuE ITPY BBIYUCIICHUSX ITIEPEMECTUTEIBHOIO M COUETATEIBHOTO CBOMCTB
CJIO’KE€HMS 1 YMHOKEHHU S, PACIIPEAECIUTENBHOTO CBOMCTBA YMHOXKEHHUSI. OKpyTJIeHUE
HaTypaJIbHBIX YHUCEII.

Jlenutenu u KpaTHbIC YKCIa, HAUOOJBITUN OOIIHI AEIUTETh U HANMEHBIIICE
oO1ree kpaTHoe. [lenMMocTh CyMMBI B POU3BeieHUsI. [{efeHre ¢ 0CTaTKOM.

146.4.3.2. Ipobwu.

OOGbIKHOBEHHAs1 JApOoOb, OCHOBHOE CBOMCTBO ApPOOH, COKpalleHue ApoOei.
CpaBHeHUe U yrnopsiiounBaHue ApooOeil. Pemenue 3a1ad Ha HaXOXKACHUE YaCTH OT

Oocjaoro M nOejioro Immo €ro 4actu. I[pO6HOC YUCJIO KaK pPe3yJibTaT IACJICHUA.



[IpencraBienue aecITUUHON JpOOU B BUIE OOBIKHOBEHHOM APOOU U BOZMOXKHOCTh
IPENCTABICHUS] OOBIKHOBEHHOW APOOM B BHJIE AECATUUHOMU. JlecaTnunbie 1podu u
MeTpHUUYecKasi cucteMa Mep. ApudMeTruueckue TeUCTBUS U YUCIOBBIE BHIPAKEHHUSI C
OOBIKHOBEHHBIMU U JCCATUYHBIMU JPOOSMHU.

OtHomienue. JleneHwe B JaHHOM OTHOILIEHMHM. Macmtad, MNponopius.
[IpuMeHneHne nponopuni PYU PELICHNHN 3a1a4.

[Tonsatue npoueHTa. BerunucieHne MporeHTa OT BEJIMYKUHBI U BETUYUHBI O €€
MPOLIEHTY. BhIpakeHne MpOUEHTOB JECATUYHBIMHU ApoOsimu. Pemienue 3amau Ha
IPOLICHTHI. BhipakeHne OTHOLIEHUS BETMYUH B IIPOLEHTaX.

146.4.3.3. TlonoxxuTenbHBIC ¥ OTPHUIIATESIIBHBIC YHCIIA.

[TonoxutenbHble U OTpULATENbHBIE Yncaa. Llenpie yncna. Monyns yucna,
reoMeTpuyecKkas HHTepHpeTanuss Monayis uucia. IM3o0pakeHune uyucen Ha
KOOpAMHATHOM  mpsAMoW.  YucnoBele  npoMexyTku. CpaBHEHHME  YHCElL.
Apudmernueckue TeUCTBUS C MOJOKUTETbHBIMU U OTPULATEIbHBIMUA YUCITIAMH.

[IpssMoyroJibHast cucTeMa KOOpAMHAT Ha IUIOCKOCTH. KoopanHaThl TOUKM Ha
IUIOCKOCTH, abcuucca u opauHara. [loctpoenue Todek U Guryp Ha KOOpJAMHATHON
IIJIOCKOCTH.

146.4.3.4. byKkBeHHbIC BBIPKEHUSI.

[Ipumenenne OyKB [ 3allUCH  MaTEeMAaTHUYECKUX  BBIPAXKEHUH U
npemnoxkennii. CBoricTBa apu@mMeTHIECKUX AeHCTBUN. BykBEeHHBIE BBIpOKEHUS U
YHUCJIOBbIE TIOJICTAHOBKH. DByKBEHHbIE paBEHCTBA, HAXOXKIEHUE HEU3BECTHOIO
KoMnoHeHTa. Dopmysbl, (opMysbl HepUMETpa M IUIOWAAM MPSAMOYTOJbHHKA,
KBajipata, 00bEMa nmapajienenuneaa u Kyoa.

146.4.3.5. Penienne TeKCTOBBIX 3aa4.

Pemienne TeKCTOBBIX 3ajad  apupMeTHYecKuM crocoOoMm. Pemienue
JIOTHYECKHX 3a7ad. Perenne 3agau nepebopoM BceX BOZMOKHBIX BAPUAHTOB.

Pemenne 3agad, colepKamMx 3aBUCUMOCTH, CBSA3BIBAIOIIMX BEJIMYUHBI:
CKOPOCTBb, BpeMs, paccTosiHueE, IEHa, KOJIMYECTBO, CTOMMOCTb,
MPOU3BOAUTENILHOCTh, BpeMsi, 00BEM paboThl. EQuHUIBI M3MepeHus: Macchl,
CTOMMOCTH, PACCTOSIHUS, BpEMEHHU, CKOPOCTH. CBSI3b MEX1y EAUHULIAMU U3MEPEHUS

KaK10l BEJINYUHEI.



Pemenne 3amad, CBS3aHHBIX C OTHOLIEHHEM, IPONOPLUOHATIBHOCTHIO
BEJIMYMH, POIICHTAMHU; PEIIEHNE OCHOBHBIX 3aau Ha IPOOH U MPOLICHTHI.

OneHka M NpUKUIKA, OKpyrieHue pesynbrara. CocTaBieHHe OYyKBEHHBIX
BBIPKEHUH 110 YCIIOBUIO 33/1a4H.

[IpeacraBieHre MaHHBIX C MOMOLIBIO Ta0iauI M auarpamMm. Cronduatele
JUarpamMMbl: YTeHHE U TTocTpoeHne. UTeHne KpyroBbIX AUarpaMM.

146.4.3.6. HarnsHast reoMeTpus.

Harnsanele mpenctaBieHus o ¢urypax Ha IJIOCKOCTH: TOYKa, MpsMasi,
OTPE30K, JIy4, YroJj, JIoMaHasi, MHOTOYTOJIbHUK, YEThIPEXYTOJIbHUK, TPEYTOJIbHUK,
OKPY>KHOCTb, KPYT.

B3aumHoe pacnosioxkeHue AByX NPSMBIX Ha IJIOCKOCTH, MapajieibHbIe
npsiMble, MEpHEHAUKYJSIpHbIE MpsAMble. VM3MepeHne pacCTOSHUM: MEXIy IBYMs
TOYKAMH, OT TOUKH JI0 TIPSIMOM, JJTMHA MapIIpyTa Ha KBaJPaTHON CETKE.

H3mepenne u TOCTPOCHHE YIJIOB C TMOMOIINBI0 TpaHCIOpTUpa. Bums
TPEYTrOJIbHUKOB: OCTPOYTOJIbHBIM, IPSIMOYTOJIbHBIH, TYTIOYTOJIbHBIM,
paBHOOEPEHHBIH, PaBHOCTOPOHHMUIA. YeThIpEXyroabHHUK, IpUMEpPHI
YeThIPEXYTONBHUKOB. [IpSIMOYTOIBHIK, KBaIpaT: UCTIOJIH30BAaHUE CBOMCTB CTOPOH,
yIio0B, auaroHaneid. M3o0pakeHue reoMeTpudeckux (QUryp Ha HEIMHOBAHHOU
Oymare ¢ WCIIOJIb30BAHUEM ULUPKYJs, JHUHEWKH, YTOJbHHMKA, TPAHCHOPTHPA.
[TocTpoenus Ha kieT4aTon Oymare.

[lepumerp wHOrOyrombHuka. I[loHsTHe TUIOMIamUM QUTYpBI, EIMHHIIBI
u3Mepenus riouaau. [Ipubnmxénnoe n3mepenue miom@anu Guryp, B ToM 4ucie Ha
KBajpaTHOM ceTke. [IpubmmkéHHoe M3MepeHue NIUHBI OKPYXKHOCTH, IUIOIIAIU
Kpyra.

CuMMeTpus: IIEHTpaJIbHAsA, 0CEBasl U 3epKajbHasi CAMMETPHH.

[TocTpoeHne cuMMETpUYHBIX QUTYD.

Harnsigasie NpeICTaBICHUS 0 IPOCTPAHCTBEHHBIX durypax:
napajuienienumnen, ky0, mpu3Mma, NMUpaMuaa, KOHYC, MWJIWHAp, mmap u cdepa.
N300paxenne mpocTpaHCTBEHHBIX (uryp. [Ipumeps pa3BEPTOK MHOTOTPaHHUKOB,
IMHApa U kKoHyca. Co3naHue Mojenel MpoCTpaHCTBEHHbIX Guryp (u3 Oymarw,

MPOBOJIOKH, TUIACTWJIMHA U APYTUX MaTEPUAIIOB).



[Tonsatue o0béMa, eauHUIBI U3MepeHus: 00bEMa. OOBEM TPAMOYTOJIBLHOTO
napasuienenurnesna, Kyoa.

146.4.4. TIpeameTHbIe pe3yabTaThl OCBOCHMS IMPOTrpaMMbl Y4eOHOTO Kypca
«Maremartukay.

146.4.4.1. TlpenmeTHbIE PE3yNbTaThl OCBOCHUS MIPOTPAMMBI y4€OHOTO Kypca
K KOHILy 0Oy4eHHs B 5 Kjacce.

146.4.4.1.1. Yucna v BEIYUCICHUS.

[lonumMaTe ¥ TNpPaBWIBHO  yNOTPEOJATh TEPMHHBI, CBS3aHHBIE C
HATypaJbHBIMHU YHCIIaMU, OOBIKHOBEHHBIMHU U JACCATUIHBIMU JPOOSMHU.

CpaBHHBaTh W YIOPSAIOYHMBATHL HATypaJbHBIC YHCIIA, CpPaBHUBATH B
MPOCTEUINX CITydasiXx OOBIKHOBEHHBIE JPOOH, IECATUYHBIE IPOOH.

CooTHOCUTh TOYKY Ha  KOOPJAMHATHOM  (YUCJIOBOM) MpSAMOUA  C
COOTBETCTBYIOIIUM € YHCIIOM M HM300pakaTh HATypaJbHBIE YUCIAa TOYKAMH Ha
KOOPJAMHATHOM (YMCIIOBOM) MIPSIMOM.

Boinonaate apudMeTnyeckue JEUCTBUS C HATypajdbHBIMU YHCIAMH, C
OOBIKHOBEHHBIMU JAPOOSIMU B MIPOCTEUIITUX CITydasiX.

BBITTOTHATE IPOBEPKY, MPUKUAKY pe3yIbTaTa BEIYMCICHHM.

OKpyTasATh HATypaTbHBIC YHCTIA.

146.4.4.1.2. Pemienre TEKCTOBBIX 3a/1a4.

Pemate TekcToBhIE 3amaurM apuOMETHUECKHMM CIOCOOOM U C TIOMOIIBIO
OpPraHM30BaHHOTO KOHEYHOTO Mmepedopa BCeX BO3ZMOXKHBIX BAPUAHTOB.

Pemate 3amaum, cojepskaiue 3aBHCHUMOCTH, CBSI3BIBAIONINE BEIMYNHBI:
CKOPOCTb, BpEMSI, PACCTOSIHUE, 11€Ha, KOJIMYECTBO, CTOUMOCTb.

Ucnonb3oBaTh KpaTKHE 3alUCH, CXEMBbI, TaOJMIbl, OOO3HAUYECHUS TMpHU
pelIeHuN 3a1a4.

[Tonp30BaThC OCHOBHBIMH ~ €IWHUIIAMH U3MEPEHHUS: II€HBI, MAacChl,
pacCTOSIHUSI, BPEMEHH, CKOPOCTH, BBIpAXaTh OJHU €IWHUIIBI BEJIMYMHBI UYepes3
TpyTHeE.

W3BnekaTs, aHAIM3UPOBaTh, OIICHUBATh WH(OPMAIUIO, TIPEICTABIICHHYIO B
TabnuIle, Ha CTOJI0YATON TuarpaMMe, HHTEPIPETUPOBATH IPEICTABIICHHbIE JaHHBIE,

HCIIOJIB30BATh JAHHBIC ITPHU PCIICHHUHA 3a4a4.



146.4.4.1.3. Harnsignas reoMeTpus.

[Tonp30BaThCA r€OMETPUUYECKUMU MOHATUSMU: TOUKA, MPSIMasi, OTPE30K, Ty,
yT0J1, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh TpUMEpPbl OOBEKTOB OKPYKAIOUIETO MHpa, UMEIMUX (hopmy
M3YYCHHBIX TEOMETPUICCKUX PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIJIAMU: BEPIIMHA, CTOPOHA; C
MHOTOYTOJIbHUKAMH: YTOJI, BEpIIMHA, CTOPOHA, JMArOHalb, C OKPY>XHOCTBIO:
paauyc, IuameTp, UEeHTp.

N300pakaTh HW3ydeHHBIE TEOMETPUYECKHE (UTYphl HA HEIWHOBAHHON W
KJIETYaTOM Oymare ¢ mMOMOIIbIO UPKYJIS U JTUHEUKHU.

HaxoguTe AivHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C MOMOIIBIO
JUHENKU, CTPOUTH OTPE3KH 3aJaHHOW JJIMHBI; CTPOUTH OKPY>KHOCTh 3aJJaHHOTO
paauyca.

Hcnonb30BaTh CBOMCTBA CTOPOH U YTJIOB MPSAMOYTOJIbHUKA, KBaJpaTa ISl UX
MOCTPOEHUS, BEIYUCIICHUS IJIOMIAU U IEPUMETPA.

Boluucnate mepumeTp M IUIOMAAL KBajapara, MPSIMOYTOJbHHUKA, (QUryp,
COCTAaBJICHHBIX U3 MPSIMOYTOJIBHUKOB, B TOM uuciie (Quryp, m3oOpaxEHHBIX Ha
KJIeTUaTon Oymare.

[Tonb30BaThC OCHOBHBIMU METPUUECKUMH €IUHUIIAMUA U3MEPEHUS IIIUHBI,
TUIOIAH; BBIPAXKATh OJTHU €IUHUIIBI BEJIMUMHBI Yepe3 IpyTrue.

Pacno3naBate mapamienenunesn, KyO, HCMIOIb30BaThb TEPMHUHOJIOTHIO:
BepIIMHa, pedpo, T'paHb, U3MEPEHHUS, HAXOIUTh M3MEPEHUS MapajuliesenuIea,
KyoOa.

Boruucnares 00béM kyOa, mapajuienenunena Mo 3aJaHHBIM H3MEPEHUSIM,
MOJIb30BaThCs €IMHUIIAMU U3MEPEHUs 00BhEMA.

Pemate HecnoxHBIC 3a7a4¥l HA W3MEPEHHE TEOMETPUYECKHUX BEIUYWH B
MPAKTUIECKUX CUTYAIHSIX.

146.4.4.2. TlpenMeTHBIC PE3yIbTaThl OCBOCHUS MPOrpaMMbl Y4EOHOTO Kypca
K KOHILy 0Oy4eHus B 6 Kiacce.

146.4.4.2.1. Yncna v BBIYHCIICHHUS.

3HaTh W TOHHUMATh TCPMHHBI, CBA3aHHBIC C pPa3JIMYHBIMU BHJAAMH YHUCCII U



Croco0aMy MX 3aIucH, EPEXOIUTD (€CIIU 3TO BO3MOXKHO) OT OAHOM (POPMBI 3aIIucu
YHUCIIA K JPYTOU.

CpaBHUBATh U yNOPSI0YUBATh LIETIbIE YUCIIA, OOBIKHOBEHHBIE U JIECATUUHBIE
IpoOu, CpaBHUBATh YMCIIA OJHOTO U Pa3HBIX 3HAKOB.

BoimonusaTe, coyeTass yCTHbIE U MUChMEHHBbIC MPHUEMBI, apudmeTuyeckue
JEUCTBUS C HATYPAJIbHBIMU U LIEJIBIMU YHCJIAMH, OOBIKHOBEHHBIMHU U JECATUYHBIMU
POOSIMU, MTOJIOKUTEIBHBIMU U OTPULIATEIbHBIMU YU CIIAMHU.

BBIUNCHATE 3HAYEHMS] YHUCIIOBBIX BBIPAXKCHUM, BBIIOJIHATH IPUKUIKY H
OLICHKY pe3yibTaTa BBIYUCICHUN, BBIMOJIHATH MpeoOpa3oBaHUS YHCIOBBIX
BBIPQKEHUI HA OCHOBE CBOMCTB apU(PMETUUECKUX JICUCTBUM.

COOTHOCHTH TOYKY Ha KOOPAMHATHOW IPSIMOM C COOTBETCTBYIOIUHMM €W
YHUCIOM U H300pa)xkaThb 4YMClia TOYKAaMH Ha KOOPJUMHATHOM MpPSIMOM, HAXOIUTh
MOAYJIb YHCIIA.

COOTHOCHUTH TOYKH B MPSMOYTOJIBHOM CUCTEME KOOPAUHAT C KOOPJAUHATAMU
9TOM TOYKH.

OKpyryiTh 1iesible YMciia U JIeCATUYHBIE IpPOOH, HAXOAUTh MPUOIMKEHUS
yucen.

146.4.4.2.2. YucnoBbie 1 OyKBEHHBIE BHIPAKEHUSI.

[Tonnmatsp ¥ ynoTpeOsaTh TEPMUHBI, CBSI3aHHBIE C 3alIUCHIO0 CTEIIEHU YHCIIA,
HaXOAWTh KBaJApaT M KyO uucia, BBIUUCIATH 3HAYEHUS] YUCIIOBBIX BBIPAXKEHUH,
coJiep KallluX CTENEHHU.

ITonb30BaThCA NPU3HAKAMU JIETUMOCTH, PACKIAAbIBATh HATYypaJbHbIE YUCIA
Ha IIPOCTHIE MHOKUTEIIH.

[Tonb30BaThCa MACIITAOOM, COCTABISATH POMOPLIMU U OTHOILICHHUS.

Hcnonb3oBaTh OYKBBI 1J1s1 0003HAUEHUS YUCEN MPHU 3aMUCH MAaTEMaTHUYECKUX
BBIPQXEHU, COCTaBIATh OYKBEHHBIE BHIpAKEHUS U (DOPMYJIbI, HAXOAUTh 3HAUCHUS
OYKBEHHBIX  BBIP@XEHHUM, OCYIIECTBISAI HEOOXOAMMBIE TOACTAHOBKH U
npeoOpa3zoBaHus.

Haxonute Hen3BECTHBIM KOMIIOHEHT PABEHCTBA.

146.4.4.2.3. Pemenne TEeKCTOBBIX 3aj1au.

PemaTe MHOTOITIArOBBIE TEKCTOBBIC 337249l apU(METUUECKIM CIIOCOOOM.



Pemars 3agaum, CBsI3aHHBIE C OTHOLIEHHWEM, MPONOPLHOHAIBHOCTHIO
BEJIMYMH, MPOIEHTAMHU, PEIIaTh TPU OCHOBHBIE 33/1a4d HA IPOOU U MPOLIECHTHI.

Pemare 3amauum, cojaepikamive 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIWYWHBI:
CKOPOCTb, BpEMs, paccTosiHUE, LICHA, KOJIMYECTBO, CTOMMOCTB,
MIPOU3BOAUTEIILHOCTh, BpeMs, 00bEéMa paldOThl, HCIONB3Yys apUPMETHICCKUC
JNICUCTBHS, OLEHKY, IPUKUJKY, TIOJb30BAaTHbCS  CIAMHULIAMU  HU3MEPEHUSA
COOTBETCTBYIOIIMX BEJIMYHH.

CocraBinsiTh OyKBEHHBIE BBIPAXKEHHUS 110 YCIOBHUIO 33/1aUH.

N3Bnekats wH(OpMaIuio, MPEACTABICHHYIO B TaONMWIlAX, HA JUHEHHOM,
CTOJIOUATON WJIM KPYroBOW JuarpamMmax, HHTEPIPETUPOBATH MPEICTABICHHbBIC
JTaHHBIE, UCITOJIb30BATh JAHHBIC [IPU PELICHUU 3aa4.

[IpencraBisaTs HHGOPMAIIUIO C TIOMOIIBIO TAOJIUII, JIMHEHHON U cTOI0YaTON
JTAArpaMM.

146.4.4.2.4. Harnsigaasi reoMeTpHs.

[IpuBoauTh TpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUpa, UMEIMUX (Hopmy
U3YYEHHBIX T€OMETPUUYECKHX IUIOCKUX WU MPOCTPAHCTBEHHBIX (QUTYpP, IMPUMEPHI
PaBHBIX U CHMMETPHUYHBIX (DUTYD.

N3o0paxkath ¢ TOMOIIBIO UHUPKYJsA, JHUHEWKH, TpaHCIOpPTUpa Ha
HEJIMHOBAHHOM U KJIETYATON Oymare n3y4eHHbIE MJI0CKUE TeOMETpUIecKe (PUrypbl
U KOH(UTypaluu, CHMMETPUYHBIC (DUTYPHI.

[Tonp30BaThCs  TE€OMETPUUECKUMU  TOHSITUSIMU:  PaBEHCTBO  (Uryp,
CUMMETpHsI, MCIOJB30BaTh TEPMHUHOJIOTHIO, CBS3aHHYKD C CHMMETPHUEHN: OCh
CUMMETPHUH, LIEHTP CUMMETPHUH.

Haxonute BenmuuuHBI YTIIOB HM3MEPEHHUEM C TOMOIIBIO TPAHCIOPTHUPA,
CTPOUTH YIJIbl 33IAHHOM BEJIMYMHBI, TTOJIB30BATHCSA MPU PEIICHUN 3a]1a4 TPayCHON
MEpOU YIJIOB, PACMO3HABATH HA YEPTE)KAX OCTPBIN, IPAMOU, pa3BEPHYTHIN U TYIIOU
VTJIBL.

Bpruncnsate MIMHY JTOMaHOW, MEPUMETP MHOTOYTOJIbHHUKA, IMOJIb30BaThCS
€IMHUIIAMH U3MEPEHUS JJIMHBI, BEIPAXaTh OAHU €IUHUIIBI U3MEPEHUS JJIMHBI YEPE3

JIpyTHE.

HaxoauTe, nCTI0Ib3ys 4€PTEKHBIE HHCTPYMEHTBI, PACCTOSAHUSA: MEXAY ABYMS



TOYKaMH, OT TOUKH 10 IPSIMOM, UTMHY MTyTH Ha KBAJIpaTHOU CETKeE.

Beraucnate  mmomans  GuTryp, COCTaBICHHBIX U3  TPSIMOYTOJIBHUKOB,
UCIT0JIb30BaTh pa30MEeHNE HA MPSMOYTOJIbHUKY, HA paBHbIC (DUTYPHI, TOCTpaUBaHHUE
JI0 PSIMOYTOJIbHUKA, TI0JIb30BATHCSI OCHOBHBIMU €IUHUIIAMU U3MEPEHUS TLIOIAIH,
BBIPQKATh OJHU CIMHUIIB U3MEPEHUS TUIOMIAIN Yepe3 ApyTue.

Pacmo3naBaTh Ha MOIENAX M M300paKEHUSX MUPAMHUIY, KOHYC, IAJIUHID,
UCII0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIUHA, peOpO, FPaHb, OCHOBAHUE, pa3BEPTKA.

N300paxkats Ha KiIeTyaTo Oymare npsMOyroJibHBIN Mapaieenunes.

Beraucisate 00bEM MPSMOYTOJIBHOTO MMapajuiesienumesa, Kyoa, mojab30BaThCsl
OCHOBHBIMH EIMHUIIAMHU U3MEPEHUS 00bEMa;

Pemate HecnokHbIC 3a7a4d HAa HAXOXKICHUE T'€OMETPUYECKUX BEIIMYUH B
MPAKTUYECKUX CUTYaIHUSX.

146.5. ®enepanbHas pabodas mporpamma yueOHOro kypca «Anredpa» B 7-9
KJaccax (7majsee COOTBETCTBEHHO — TporpaMma ydeOHOro Kypca «Anrebpay,
y4eOHBIN KypC).

146.5.1. [losicHuTenbHAs 3amucKa.

146.5.1.1. AnreGpa sBIsSETCS OJTHAM W3 OMOPHBIX KYPCOB OCHOBHOTO OOIIIETO
oOpa3zoBaHus: OHA 00ECIIEYMBACT U3YUEHUE APYTUX JUCHUIUINH, KAK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHME HEOOXOAUMO ISt
MIPOJIOJKEHUS 00pa30BaHUs M B MIOBCEIHEBHOM XU3HU. Pa3BuTne y 00y4aromumxcs
HAyYHBIX TPEJCTABICHUN O TMPOUCXOKIACHHM € CYITHOCTH alreOpandecKux
abcTpakiuii, cnoco0e OTpakeHUsI MaTEMAaTUYECKON HAyKOM SIBJICHUM U MPOIIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMATHYECKOTO MOJCIMPOBAHUS B HAYyYHOM
MO3HAHWUU U B TIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYIHOTO MHUPOBO33PCHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAMMBIX IS aanTallid B COBPEMEHHOM IH(PPOBOM
obmectBe. M3ydyenme anreOpbl oOecrieuymBaeT pa3BUTHE YMEHUS HaOJIOaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYyeT KPUTHUYHOCTH MBIIIJICHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHUS ¥ BBIBOJHI,
dbopmynupoBath yrBepxkAcHUsA. OCBOECHUE Kypca alire0pbl 00ecrieunBaeT pa3BUTHE
JIOTUYECKOTO MBIIIUICHUS OOYyYaloIUXCsA: OHU UCIHOJIB3YIOT JEIYKTUBHBIC U

WHYKTUBHBIE PAcCYXJeHUs, 0000IIeHNEe U KOHKPETHU3AINI0, a0OCTparupoBaHue U



aHanoruto. OOyueHue anreOpe  MpeanoyiaraeT  3HAYMUTENBHBIE  00BEM
CaMOCTOSITENIFHOM  JIEATENIBHOCTH  OOYYarOIIMXCs, TO3TOMY CaMOCTOSITENIbHOE
pelieHue 3a1a4 SBISIETCS peau3aluen 1esTeIbHOCTHOTO MPUHIIKIIA 00yUYEeHUSI.

146.5.1.2. B cTpykType mnporpamMmbl y4deOHOro Kypca «Amredpa» s
OCHOBHOTO 00IIer0 00pa30BaHHS OCHOBHOE MECTO 3aHMMAIOT COJIEp)KaTeIbHO-
METOMYECKHE JIUHUU: «HUCla U BBIYHCICHUSNY, «ANreOpandeckue BhIPAKCHUS,
«YpaBHEHHsI U HepaBeHCTBa», «DyHkuum». Kaxngas u3 3TUX coliepKaTesIbHO-
METOJMYECKUX JIMHUMA PAa3BUBACTCS HA MPOTSIKEHUU TPEX JIET U3YUYEHHUsS Kypca,
B3aMMOJICHCTBYSl C APYTMMH €ro JuHUsAMH. B Xone m3ydeHus yuyeOHOro Kypca
OOy4YarOIIMMCSl TPUXOAUTCS JIOTHYECKH PACCYKIaTh, MCIOJIb30BATh TEOPETHUKO-
MHO’KECTBEHHBIN SI3bIK. B CBsI3U ¢ 3TUM B nporpammy y4eOHOTo Kypca «Anredpa»
BKJIFOYEHBI HEKOTOPBIE OCHOBBI JIOTMKH, IPEICTaBICHHBIE BO BCEX OCHOBHBIX
paszenax MaTeMaTHYEeCKOro O00pa3oBaHUsT M CHOCOOCTBYIOLIME  OBJIAJECHUIO
00y4JaroMMHCS OCHOB YHUBEPCAIBHOTO MaTeMaTUYeCKOro A3BIKA.
ConepxaTenpHOW M CTPYKTYPHOH OCOOEHHOCTBIO Y4YEOHOro Kypca «Anredpay
SBJIIETCS] €10 MHTETPUPOBAHHBINA XapaKTep.

146.5.1.3. Conepxanue muHUY «HuCIa ¥ BEIYUCICHUSD CITYKUT OCHOBOH TSI
JaNbHEHIIEro U3y4eHHus MaTeMaTHKU, CIIOCOOCTBYET Pa3BUTHIO y O0YyYaroOIIUXCS
JIOTHYECKOI0 MBIIUIEHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BAThCS aIrOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX /JIsi IOBCEAHEBHOM
KU3HU. Pa3BuTHE MOHATUSA O YUCJIE HAa YPOBHE OCHOBHOTO 00Iero oOpa3oBaHUs
CBS3aHO C PAlMOHAIBHBIMH M HUPPAMOHAIBHBIMU YHKCIAMU, (HOPMHUPOBAHUEM
MPEACTABICHUN O JEHCTBUTEIBHOM YKCIIe. 3aBEPILICHUE OCBOEHUS YUCIOBOM JTMHUU
OTHECEHO K CpeHEMY 00111eMy 00pa30BaHUIO.

146.5.1.4. Conepxanue AByX aireOpanuyeckux JUHUN — «AnreOpandeckue
BBIpXEHUS» U «YPaBHEHHs U HEPABEHCTBa» CIOCOOCTBYET (HOPMHUPOBAHHIO Y
oOyJaroluxcs MaTeMaTH4YEeCKOro armapara, HeoOXOAMMOro Juis pelleHus 3a1ad
MaTE€MaTHUKH, CMEXKHBIX MPEAMETOB M MPAKTHUKO-OPUEHTUPOBAHHBIX 3anad. Ha
YPOBHE OCHOBHOTO 00111€T0 00pa30BaHMsl yu4e€OHBIN MaTepHUall FPYNIIUPYETCS BOKPYT
paIMOHAIBHBIX BBIpAKEHHUI. ANrebpa JeMOHCTPUPYET 3HaUYCHUE MAaTEMATHKUA KaK

A3bIKA I IIOCTPOCHHA MATCMATHYCCKHX Moz[eneﬁ, OIIMCaHusA IIPOOCCCOB H



SBJICHUH peasibHOro Mupa. B 3a1aun 00ydyeHus anredpe BXOASIT TakKe JalibHeIee
pa3BUTHE AITOPUTMHUYECKOTO MBIIIJICHUS,, HEOOXOAWMOTO, B YaCTHOCTH, MIJif
OCBOCHMSI Kypca HH(POPMATUKH, ¢ OBJIAJICHUE HABBIKAMH JI€TYKTUBHBIX
paccyxnenuid. IIpeoOpa3zoBaHue CUMBOIBHBIX (OPM CHOCOOCTBYET Pa3BUTHUIO
BOOOpa)KeHUsI, CIOCOOHOCTEN K MAaTEMaTHYECKOMY TBOPUECTBY.

146.5.1.5. Conepxanue GyHKIIMOHATBHO-TpaUuecKoil TUHUK HALIEJICHO Ha
NoJIy4eHre 00yJarouuMucs 3HaHU| 0 PYHKIUAX KaK BaKHEHIIeH MaTeMaTuyecKon
MOJIeNIM JJIsl OTIMCAHMSI M MCCIIEIOBAaHUs PA3HOOOpA3HBIX MPOLIECCOB U SBJICHUN B
npupone u oomectBe. M3ydeHune wMarepuana CIOCOOCTBYET pPa3BUTHIO Y
00yJaromuxcst yMEHHS HCTOIb30BaTh PA3TUYHBIE BBIPA3UTEIbHBIC CPEICTBA S3bIKA
MaTeMaTUKH — CIIOBECHbIE, CHUMBOJIMYECKHE, Tpaduyeckue, BHOCHUT BKJIAJ B
dbopMHpoBaHUEe MPEACTABICHUN O POJIM MATEMATUKU B PA3BUTHU ITUBUIU3AINHA U
KYJIbTYPBI.

146.5.1.6. CornacHo ydeOHOMY IUIaHy B 7-9 Kilaccax m3ydaercs y49eOHBIH
Kypc «Anrebpa», KOTOPBIM BKIIOYAET CIEAYIONIME OCHOBHBIE pPa3zeiibl
comepkanusi: «Yucna U BBIYUCIHCHUS», «AJredOpandyeckue BbIPAKECHUD,
«YpaBHEHHUs U HEPABEHCTBAY, « DyHKIIMNY.

146.5.1.7. O0mee 9yuCiI0 4acoB, PEKOMEHIOBAHHBIX JJI H3yUYCHUS y4eOHOTO
Kypca «Anredpa», — 306 yacos: B 7 kiacce — 102 gaca (3 yaca B Hezien0), B 8 Kiiacce
— 102 4aca (3 yaca B Heneno), B 9 kiacce — 102 yaca (3 yaca B HeeIIO).

146.5.2. Conepsxanue o0yueHus B 7 Kiacce.

146.5.2.1. Yucna v BBIYUCIICHHUS.

Hpobu OOBIKHOBEHHBIE U JECATUYHBIC, TIEPEXOA OT OAHOU (HOpPMBI 3amucH
npobeit k gpyroit. IloHsiTMe palMOHANBHOrO 4YHCJA, 3alucCh, CpPaBHEHHUE,
yIOPSAOYMBAHUE  PAMOHAIBHBIX uucen. Apudmerndeckue JEHCTBUS €
parMoHAIbHBIMU YWCIaMu. PerieHue 3aiay M3 peajbHOM MPaKTUKU HA 4YacTH, Ha
JpoOH.

CreneHb ¢ HaTypalbHBIM TIOKa3aTelIeM: OIpeaeiicHue, mnpeoOpa3oBaHUE
BBIPXEHUI HA OCHOBE OIpPEEICHHS, 3aUCh OoNbpImx yucen. [IpomenTsl, 3anuch
IPOLEHTOB B BHUJE ApoOU U ApoOU B BHJIE MPOLEHTOB. TpH OCHOBHBIE 33J]a4ud Ha

IIPOLCHTEI, pCIHICHUC 3a1a4 U3 peanLHoﬁ IIPAaKTHUKH.



IIpuMeHeHne TPU3HAKOB JEIMMOCTH, PpA3JIOKEHUE Ha MHOXKUTEIU
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCHMOCTM, B TOM 4uCle ImpsMas M oOpaTHas
IIPONIOPLIMOHAIBHOCTH.

146.5.2.2. Anrebpandeckue BbIpaKEHUSI.

IlepemeHHBIE, YMCIIOBOE 3HAYEHNE BBIPAKEHUS C IIEPEMEHHON. JlommycTuMbIe
3HA4YCHU NepeMeHHbIX. [IpencraBieHrne 3aBUCHMOCTY MEXy BEJIMYNHAMH B BHJIE
(dopMmyibl. Beruucienus no gpopmynam. IlpeodpazoBanue OyKBEeHHBIX BbIpaKEHUH,
TOXKJIECTBEHHO paBHBIC BBIPAKEHUS, TMpaBuUia NpeoOpa3oBaHUS CyMM U
IIPOU3BEJEHUH, PAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS TOJOOHBIX CIaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM IIOKA3aTEIIEM.

OpnHounensl 1 MHOTOWIEeHbl. CTeneHs MHOrouaeHa. CiiokeHue, BBIUYUTaHHE,
YMHOXEHHAE MHOTOWIECHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaIpaT CyMMBI
Y KBaApar pazHocTh. Popmyiia pa3HOCTH KBaIpaToB. Pa3iioxkeHrne MHOrO4JIEHOB Ha
MHOYKUTEIIN.

146.5.2.3. YpaBHEeHUs 1 HEPABEHCTBA.

VYpaBHeHUEe, KOpPEHb YpaBHEHHMs, MpaBuia MpeoOpa3oBaHUs YpaBHEHUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JIuHeHOe ypaBHEHHME C OJHOW IEPEMEHHOW, YMCIO KOPHEW JIMHEWHOIO
YpaBHEHMUS, pEUICHUE JIMHENHBIX YpaBHEHUN. COCTaBIICHUE YPABHEHUI 11O YCIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a1a4 € MOMOIIBIO YPABHEHUH.

JIuneliHOe ypaBHEHUE C ABYMsI IEPEMEHHBIMU U ero rpaduk. Cuctema aByx
JVMHEMHBIX YPaBHEHUW C JBYMs IEpEeMEHHbIMU. PemieHune cucrem ypaBHEHUU
Croco0oM MoACTaHOBKU. [IpuMepsbl perieHus: TEKCTOBBIX 337a4 C TOMOIIBIO CUCTEM
YPaBHEHHUM.

146.5.2.4. Oyuknum.

Koopaunara Touku Ha npssMon. YucnoBbie NpOMeEKyTKHU. PaccTosiHne Mexy
JBYMs TOYKaMU KOOPJAUHATHOU MPSIMOM.

[IpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AGciucca U opauHaTa
TOUYKH Ha KOOpJIMHATHOM II0cKocTH. [Ipumepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.

Urenue rpadukoB peanbHbIX 3aBucuMocTell. [Tonstue Gynkmuu. I'padux GyHkmmm.



CpoiictBa ¢yukiuil. Jluneitnas ¢pynkuus, e€ rpadux. I'padux dynkaum y = |x|.
['padmyeckoe pelnieHue IMHEHHBIX YPAaBHEHUM U CUCTEM JIMHEHHBIX YPaBHEHUI.

146.5.3. Coneprxanne o0y4deHus B 8 Kiacce.

146.5.3.1. Yucna v BBIYUCIICHHUS.

KBagpatueiii kopeHb u3 uucia. llonstre 00 uppalMoOHAIBLHOM YHCIE.
JlecsiTuunbie TPUOMIKEHUST UPPAlMOHANBHBIX unced. CBoHCTBa apuMETHIECKIX
KBaJIPAaTHBIX KOPHEW U X MPUMEHEHHE K MPE0OPa30BAHUIO YUCIOBBIX BBIPAKEHUN
Y BBIYUCJIEHUAM. [[efiCTBUTENbHBIC YUCIIA.

CreneHb ¢ LENbIM MOKa3aTeaeM U e€ cBoiicTBa. CTaHAapTHAs 3alUCh YHCIIA.

146.5.3.2. Anrebpandeckue BHIpaKEHUSI.

KBagpaTHbll  TpEXWIEH, pa3JIoKEHUE KBagpaTHOro TpEX4WieHa Ha
MHOKHUTEIIH.

Anrebpandeckast Jpoob. OCHOBHOE CBOWCTBO alreOpanveckor JapoOwu.
CnoxeHue, BBIYUTAHHE, YMHOXEHUE, JEJCHUE alreOpandeckux ApoOei.
PanmonanbeHble BEIpaKEHUS U UX IIPe0Opa3oBaHueE.

146.5.3.3. YpaBHEeHUs 1 HEPABEHCTBA.

KBagpatHoe ypaBHeHue, QopMyna KOpHEH KBaJpaTHOIO YpPaBHEHHS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Tpocreiimue ApoOHO-pallMOHATIbHBIE YPABHEHUS.

['padmyeckas uHTEpHIpETaUs YPaBHEHUN C ABYMS IEPEMEHHBIMHU U CUCTEM
JMHEWHBIX YpaBHEHHUW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEHHBIX YPABHEHUH C IBYMs IEPEMEHHBIMHU.

Pemenuie TeKCTOBBIX 3a71a4 aaredpanyeckuM crocoooMm.

HucnoBble HEPABEHCTBA M UX CBOMCTBA. HepaBEeHCTBO ¢ OJTHOM NEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OIHOW IIEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJHON EPEMEHHOM.

146.5.3.4. OyHkuuu.

[loustue ¢ynkuuu. OO6nacTp ONpeAeNeHUuss M MHOXKECTBO 3HAUCHUH
bynkiuu. CiocoOsl 3aaHus PYHKIIHM.

I'padux pynxnuu. Urenune cBoiictB dyHkimu no e€ rpaduky. [Ipumeps

rpadukoB GYHKINMA, OTPAKAIOIMINUX PEeATbHBIE MPOIECCHI.



@OyHKIMM, OIHUCHIBAIOIIME NPSIMYHO U OOpaTHYH MPONOPLMOHAIbHbBIE
3aBucuMocTH, ux rpaduxu. Oynkuuu Y = X2,y = X3, y =Vx, y=|x|. [paduueckoe
pelIeHNE YPAaBHEHUI U CUCTEM YPABHEHUM.

146.5.4. Conepsxanue o0y4yeHus B 9 kiacce.

146.5.4.1. Yucna v BBIYUCIICHHUS.

PanmonaneHpie yucia, UppaloHaIbHbIC YHCIA, KOHEUHbIE U OECKOHEUHBIE
JeCATUUHbIE ApoOU. MHOXKECTBO JIEHCTBUTENIBHBIX YNCEN, AEHCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHBbIE JAeCATUYHbIE JpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
MEK1y MHOKECTBOM JICUCTBUTEIBHBIX YACENI U KOOPAUHATHOM IIPSMOM.

CpaBHEHHME JEUCTBUTENBHBIX 4YHCEN, apu(PMETHYECKUE JEHCTBUA C
JEHCTBUTEIbHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKpYKAIOIIETO MHpA, IMTEIBHOCTh IPOLECCOB B
OKPY’KaIOIIEM MHUpE.

[TpubnnxE€HHOE 3HaYEHUE BEIUYHUHbBI, TOUHOCTh NpUOIKeHus. OKpyriieHne
yucen. [Ipuknaka u onieHKa pe3ybTaToB BEIYUCIICHUN.

146.5.4.2. YpaBHEHUs 1 HEPABEHCTBA.

JIuneliHO€ ypaBHEHME. Penmenne ypaBHEHHM, CBOJSIIMXCS K IUHEUHBIM.

KBagpaTHoe ypaBHeHue. Penienue ypaBHEHUN, CBOASIIMXCS K KBaJAPATHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl perieHnst ypaBHEHUM TPEThEN U 4ETBEPTOU
CTEIICHEU Pa3JIOKEHUEM Ha MHOXKHUTEIIH.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHHH. PeleHune TeKCTOBBIX 3a7ay
aNredpandyecKuM METOJIOM.

VYpaBHeHHE ¢ ABYMs NEpPEMEHHBIMH M ero rpaduk. Pemenue cucrem aByx
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOpPBIX JHUHEHOEe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
MHTEPIIPETalNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3a/1a4 ajare0panyeckuM CrocoooM.

HuciioBble HEPAaBEHCTBA U UX CBOWCTBA.

Pemienne nuHENWHBIX HEPABEHCTB C OJHOW NepeMeHHOM. PemieHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IiepemeHHoW. KBaapatHele HepaBeHCTBaA.

['padrueckass wHTEpHpeTanuss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS



NePEeMEHHBIMH.

146.5.4.3. OyHKuuu.

KBagpatuunas Qynkius, e€ rpadux u cpoiictBa. [lapabona, KoopauHaATHI
BEPIIMHBI 11apadoJIbl, 0Cb CUMMETPHUH MMAPaAOOJIBI.

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

146.5.4.4. YucnoBsie MOCIEI0BATEIIBHOCTH U MPOTPECCHHU.

[loHsATHE YMCIIOBOM MOCIENOBATEILHOCTH. 3aJaHHME IOCIIEI0BATEIbHOCTH
pPEKYppPEHTHOH (opMynon U popmysoil N-ro wieHa.

Apudmernueckass U reomeTpuueckas nporpeccuu. @opmynbsl N-ro 4ieHa
apu(PpMETUIECKON U TeOMETPUUECKON MPOTrPECCUil, CYMMBI TIEPBBIX N YJICHOB.

N300pakeHre 4ieHOB apU(METUYECKOW M TeOMETPUYECKOW MPOrpeccHid
TOYKaMHU Ha KOOPAWHATHOM IJIOCKOCTH. JIMHEWHBIN M SKCIIOHEHIUAIBHBIN POCT.
C1oHbIE NPOLICHTBHI.

146.5.5. [IpeameTHBIC pe3yiabTaThl OCBOCHHUS MPOTPAMMbl y4eOHOTO Kypca
«Anrebpay.

146.5.5.1. TlpenmeTHbIe pe3ynbTaThl OCBOCHUS MTPOTPaMMBbl y4eOHOTO Kypca
K KOHITy 0Oy4eHus B 7 Kjacce.

146.5.5.1.1. Yncna v BEIYUCIICHUS.

BreinonHaTh, couerass yCTHbIE W MHCHMEHHbIC MPUEMBI, apuUPMETUUECKUE
JEUCTBUS C PAallMOHATIbHBIMU YUCJIAMU.

Haxonuth 3HayeHUs YKCIOBBIX BBIPAXKEHUH, MPUMEHATH PazHOOOpa3HbIC
CriocoObl ¥ MPUEMBI BHIYUCIICHUS 3HAYEHUN APOOHBIX BBIPAXKEHUM, COACPIKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOHU.

[TepexoauTs OT OmHON (POPMBI 3aMKMCH YKCEN K APYroi (mpeoOpa3oBhIBATH
JECATUYHYIO P00 B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU
B 0ECKOHEYHYIO JACCATUUHYIO IPOOH).

CpaBHUBATH U YNOPSAI0YMBATH PAllUOHAJIbHBIC YUCIIA.

OKpyTrasTh ynca.

BpINoaHATS NPUKUAKY U OLIEHKY PE3yJIbTaTa BIYMCICHUM, OLIEHKY 3HAYEHUN

YHCJIOBBIX BBIp&)I(CHI/Iﬁ. BoImoaHsaTh HCﬁCTBHH CO CTCICHAMHU C HaTypaJbHbIMH



[I0KA3aTEIIMM.

[IpruMeHATP NOpHU3HAKKM  JEIUMMOCTH,  PA3JIOKEHHE HAa  MHOXKUTEIU
HaTypaJIbHBIX YUCEIL.

Pemars npakTUKO-OpUEHTUPOBAHHBIC 3a/1aud, CBA3aHHBIC C OTHOLICHUEM
BEJINYMH, MPONOPLUHMOHAIBHOCTBIO BEIWYMH, NPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl PEUICHMs 3a4ad ¢ y4ETOM OTPAHMYCHMM, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

146.5.5.1.2. Anrebpandeckre BbIpaKeHUS.

Hcnonp3oBaTh anreOpanyeckyr0 TEPMHUHOJIOTHIO U CUMBOJHKY, TPUMEHSTH
e€ B IpoLecce OCBOCHUS YUeOHOro MaTepuarna.

HaxomuTts 3HaueHUs OyKBEHHBIX BBIPAKEHUN IpPU 3a/JaHHBIX 3HAUYECHUAX
IIEPEMEHHBIX.

BeinonHATe  mpeoOpa3oBaHUsl  LEJNOTO  BBIPAXKEHHS B MHOTOWICH
MPUBEAECHUEM TOJIOOHBIX CIIAra€MbIX, PACKPBITHEM CKOOOK.

BBINONHATE YMHOXXEHHME OJHOWICHA HAa MHOIOYIEH M MHOIOYJIEHAa Ha
MHOTOYJIEH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCylIeCTBIIATh PA3JIOKEHUE MHOTIOUYJIECHOB HAa MHOXKHTENIM C MOMOILIBIO
BBIHECEHUS 32 CKOOKHM OOIIEro MHOKHUTENS, TPYNITUPOBKU CIAra€MbIX, IPUMEHEHUS
(bopMyJ1 COKPAIIEHHOTO YMHOKEHUSI.

[TpumensTh IPeoOpa3oBaHusi MHOTOWIECHOB JUISl PEILIEHUS Pa3IMyYHbIX 33134
W3 MAaTEMATHUKHU, CMEKHBIX IPEAMETOB, U3 PEATbHON MTPAKTUKH.

Hcnonbp30BaTh CBOMCTBA CTENEHEW C HATYPAIBHBIMHU IOKA3aTEISAMU IS
npeoOpa3oBaHUs BBIPAKCHHI.

146.5.5.1.3. YpaBHeHHs 1 HEPABEHCTBA.

Pematp nuHelHbIE ypaBHEHHsS C OJHOM IEPEMEHHOM, NPUMEHsS IPABUIIA
IIepexo1a OT UCXOAHOTO YPABHEHUS K PAaBHOCUIBHOMY eMmy. IIpoBepsATs, sBisieTCS
JIX YUCJI0 KOPHEM YPaBHEHUS.

[IpumeHnsaTh rpaduueckue METOIbI MPU PEIICHUN TUHEHHBIX YPABHEHUN U UX
CUCTEM.

[lonGupats mpuMepsl Map 4YHCEN, SBISIOMIMXCS PELIEHUEM JUHEHHOro

YpaBHCHUA C IBYMs IICPCMCHHBIMMU.



CTpouTh B KOOPAMHATHON MJIOCKOCTH I'pa)K JIMHEHHOTO YPaBHEHUS C JBYMSI
NEPEMEHHBIMHU, MOJIb3YSACH TPaUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemats cucteMbl JBYX JIMHEWHBIX YPAaBHEHUH C JBYMsI IEPEMEHHBIMU, B TOM
quciie rpadu4ecKu.

CocTaBisATh M pelaTh JHHEHHOE ypaBHEHUE WM CUCTEMY JIMHEHWHBIX
YpaBHEHUH MO YCIOBUIO 33Ja4H, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ]auM MOJIyYE€HHBIN pe3ybTar.

146.5.5.1.4. Oynkuum.

N300paxxaTh Ha KOOPIMHATHOM MPSMOM TOUKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KU, MHTEPBAJIbL, 3aAMUCHIBATh YHCIOBbIE IPOMEXKYTKH HA
aJreOpanvyeckoM s3bIKeE.

OtMeuaTh B KOOPAMHATHOM IIJIOCKOCTH TOYKH I10 33JJaHHBIM KOOpPJIHWHATaM,
CTpOUTh Irpapuky TUHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKUIUU Y = |X|.

OnuceiBaTh € TOMOLIBIO (YHKUUNA HW3BECTHBIE 3aBUCHUMOCTU MEXKAY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOUMOCT,
IPOU3BOJUTENIHOCTb, BpEMSI, 00bEM pabOTHI.

Haxonuthb 3HaueHune PyHKIIMU N0 3HAYEHHIO €€ apryMeHTa.

[Tonumats rpaduueckuii cnocod MpeacTaBleHHs] U aHaidu3a MHGOpMaIuH,
U3BJIEKAaTh U UHTEPIPETUPOBATH UHPOPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

146.5.5.2. TIpenmeTHbIE pe3ynbTaThl OCBOCHUS MTPOTPAMMBI y4eOHOTO Kypca
K KOHITy 0Oy4eHus B 8 Ki1acce.

146.5.5.2.1. Yucna u BEIYUCICHUS.

Hcnonb30BaTh HayaldbHbIE MPEACTABICHUS O MHOYKECTBE JEUCTBUTEIIBHBIX
YuCceN JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYMCIEHUH, U300paxaTh J1eWCTBUTEIIbHbBIE
YHCJIAa TOYKAMHU HA KOOPJAWHATHOM MPSAMOM.

[IpumensTh TOHATHE apU(METUUYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTH
KBaJIpaTHbIE KOPHM, UCIIOJB3Ysl MPU HEOOXOAMMOCTH KaJIbKYJSTOP, BBINOJHATH
npeoOpa3oBaHus BBIPAKEHUN, COJEP)KAIIUX KBAAPATHBIE KOPHHU, HCIONb3YS
CBOWCTBA KOPHEU.

Hcronp30BaTh 3alMcy OONBIINX U MaJIBIX YHCEN C IIOMOIIBIO JCCATHUYHBIX



npoOeit u creneneit yucia 10.

146.5.5.2.2. Anre6panyeckre BbIPaKCHHUS.

[IpyuMeHATh TOHATHME CTEINEHH C UEIbIM IOKAa3aTelIeM, BBIIIOIHATH
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BhINOMHATH TOXIECTBEHHBIC MPEOOPa30BaAHUS PAllMOHATIBHBIX BBIPAXKEHUN
Ha OCHOBE MPaBWJI ACHCTBUIN HAJ MHOTOYJICHAMH U aNreOpandeCKuMH APOOSIMHU.

PacknanpiBaTh KBapaTHBIN TPEXUJIEH HA MHOKUTEIU.

[IpumeHnsaTh mpeoOpa3zoBaHus BEIPAKEHUM AJI PEIICHUS] PA3TUYHbIX 3a7a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

146.5.5.2.3. YpaBHeHHs 1 HEPABEHCTBA.

Pemars nuHelHbIE, KBaApaTHbIE YPABHEHUS U PALMOHAIBHBIE YPAaBHEHUS,
CBOJSILIMECS K HUM, CHCTEMBI IByX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOAMTE MpOCTENUIINE UCCIEAOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUU, B
TOM YHCJI€ C TPUMEHEHUEM T'padUUECKUX MpeACTaBICHUM (yCTaHABIUBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMa YPaBHEHUU PEIICHHS, €CIIM UMEET, TO CKOJIbKO, W
mpouee).

[lepexoauTh OT cIOBECHON (HOPMYIUPOBKU 3a7aud K €€ anreOpandeckoi
MOJIEIM C TIOMOIIBIO COCTABJICHUS YPaBHCHUS WM CHUCTEMbl YpaBHEHUH,
WHTEPIIPETUPOBATHh B COOTBETCTBUM C KOHTEKCTOM 33J]a4M MOJIYYEHHBIN Pe3yybTarT.

[IpuMeHsATh CBOWMCTBA YHCIOBBIX HEPABEHCTB JMJISI CPABHEHWS, OLICHKH,
pelliaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W HMX CHUCTEMBbI, /1aBaTh
rpauyuecKy0 WUIIOCTPALUI0 MHOXKECTBA pEIIEHWH HEpPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

146.5.5.2.4. OyHK1IHN.

[ToHumaTh ¥ UCMOAB30BaTh (PYHKIIMOHAIBHBIC MOHATHUS U S3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O3HAYCHMs), OMPENCNITh 3Ha4YeHHE (YHKIMH TIO0 3HAYCHUIO
apryMeHTa, ONpeIeNIATh CBOKMCTBA (PyHKITNH 10 €€ rpaduKy.

Ctpouts rpaduku 351eMeHTapHbIX (QYHKIMA BUIA:
3 2 3 . .
y=-,y=x%y=x%y=xy=|x|, omnchisare cpoiicTsa THCIOBO

dbyukiuu no e€ rpaduxy.

146.5.5.3. IlpenmeTHbIC pe3yIbTaThl OCBOCHUS MPOrpaMMbl Y4EOHOTO Kypca



K KOHIly 00y4eHus B 9 Kiacce.

146.5.5.3.1. Yucna u BEIYUCTCHHUS.

CpaBHMBATh U YIOPSAOYUBATH PALIMOHAIBHBIE U UPPALMOHAIBHBIC YHCIIA.

BeinonHATe apudmeTnueckue JEHCTBUS C pallMOHAJIbHBIMU YHUCIIAMHU,
coueras YCTHbIE W TIMCbMEHHBIE MPUEMBI, BBIIOJHATH BBIYHUCICHUS C
UPpaLMOHATBHBIMH YHCIAMHU.

Haxonuthe 3HayeHus CTENEHEW C LEeIbIMM IIOKa3aTelsIMA M KOPHEH,
BBIYMCIIATH 3HAYECHUS YHCIOBBIX BBIPAKCHHIA.

OKpyTisiTh JI€WCTBUTENIBHBIE YHUCJA, BBINOJHATH NPUKUAKY peE3yJibTara
BBIYMCJIEHUN, OLIEHKY YMCIJIOBBIX BBIPAKECHUM.

146.5.5.3.2. YpaBHEeHUsI 1 HEPABEHCTBA.

PemaTe nuHElHbIE W KBAJpPATHBIE ypAaBHEHUS, YPAaBHEHMS, CBOISIIMECS K
HUM, IPOCTENIINE TPOOHO-PAIIMOHAIIBHBIE YPABHEHHS.

Pemare cucteMbl NByX JMHEWHBIX YPAaBHEHUM C JBYMS NEPEMEHHBIMH U
CUCTEMBI JIBYX YPaBHEHHUM, B KOTOPBIX OJTHO YPaBHEHHUE HE SIBJIACTCS JIMHEHHBIM.

Pemarb TekcTOBBIE 3ajaud anreOpaMuyeckuM CHOCOOOM C MOMOUIbIO
COCTABJICHHSI YPaBHEHUS UM CUCTEMBI IByX YPAaBHEHUH C ABYMsI IEPEMEHHBIMHU.

[IpoBOAUTE MpOCTENUIINE UCCIENOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHHEM rpaduuecKuX NpeCTaBlIeHUH (yCTaHABINBATh, UMEET
JM ypaBHEHWE WM CUCTEMAa YPABHEHUM PELICHUs, €CIM HMEET, TO CKOJIbKO, W
npouee).

Pemarp nuHelHble HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)kaTh
pELICHNE HEPABEHCTB HAa YMCIIOBOM NPSIMOM, 3alUCBHIBATh PEIICHHE C MOMOIIBIO
CUMBOJIOB.

Pemate cucTembl JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOLME KBaJpaTHOE HEPaBEHCTBO, H300pa)xkaThb pEIICHHE CHUCTEMBbI
HEPaBEHCTB Ha YMCJIOBOM NPSIMOM, 3alIMChIBATh PEIEHUE C TOMOLIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPY PEUIEHUHN PA3JIMYHBIX 3a/]1a4.

146.5.5.3.3. OyHKUUH.

Pacno3naBate (yHKUMH H3y4eHHBIX BHUAOB. [loKa3bIBaTh CXeMaTUYECKU

pacrooKeHUe Ha KOOPJAWHATHOM TUIOCKOCTH TpadukoB (YHKIUN Buaa: y =



/&x,yz%x+b,y=§, y=ax*+bx +c,y= x3, y = Vx,y = |x| B
3aBUCUMOCTH OT 3HaUY€HUN KO3 PUITUEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

CtpouTth U U300pakaTh cCXxeMaTHUeCKu rpaduKu KBaAPATUYHBIX (DYHKIIHM,
OTMMCHIBATh CBOWCTBA KBAJPATHYHBIX (PYHKITUH 110 UX Tpadukam.

Pacnio3naBaTth kBaJpaTHUHYIO QPYHKIHIO 1O (OpMyIie, IPUBOAUTH IPUMEPHI
KBaIPaTUYHBIX (QDYHKIMM U3 peabHOM XKU3HU, (PU3UKH, TEOMETPUHU.

146.5.5.3.4. Yucnosble MOCIEA0BATEILHOCTH U IPOTPECCUH.

Pacrio3naBath apudmMeTHyecKyr0 M TE€OMETPHYECKYI0 MpPOrpecCcuu TMpu
Pa3HbIX COCO0axX 3aaHMsL.

BbIMONHATE  BBIUMCIACHUS C  HUCHOJNb30BaHWEeM (opmyn N-ro 4ieHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300paxaTh Yj€HBl MOCIEAOBATEIBHOCTH TOYKAMU Ha KOOPAUHATHOM
IJIOCKOCTH.

Pemate 3amauu, CBs3aHHBIE C YUCIOBBIMU IOCJIEIOBATEIBLHOCTSIMU, B TOM
YHUCJIE 33/1a4U U3 PEAIbHOM >KM3HU (C MCIOJIb30BAHUEM KAJBKYJISATOPA, HU(POBBIX
TEXHOJIOTHUHA).

146.6. denepanbHas paboyas mporpamma yaeOHoro kypca «I'eomerpusi» B 7—
9 krnaccax (najsee COOTBETCTBEHHO — Mporpamma yueOHoro kypca «I'eomerpusi»,
y4eOHBIN KypC).

146.6.1. TlosicHuTeNnbHAS 3aMKCKa.

146.6.1.1. T'eomeTpusi Kak OAWMH W3 OCHOBHBIX pAa3/elIOB IIKOJIbHOMN
MaTeMaTHUKH, UMEIOITUN CBOEH IeIbI0 00€CTICUUTh U3YUCHHUE CBONCTB 1 pa3MepOB
buryp, uX OTHOIICHUN M B3aUMHOE DPACIIOJIOKECHHE, ONMUPACTCS Ha JIOTUYECKYIO,
JTIOKA3aTeNIbHYI0 JIMHUIO. LIeHHOCTh M3ydeHHs] T€OMETPUU Ha YPOBHE OCHOBHOTO
o01m1ero 00pa3oBaHus 3aKJIIOYAETCS B TOM, YTO OOYUYaIOIIUNCS YIUTCSI MPOBOJIUTH
JIOKa3aTeNIbHbIE PACCYXKICHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUCHHUsI, JOKa3hbIBATh
WUCTUHHBIC YTBEPXKIACHUS W CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, TPOBOIUTH
pacCyXJiIeHus «OT TPOTUBHOTO», OTJIWYaTh CBOWCTBA OT  IPHU3HAKOB,
dbopMyIMpOBaTh OOPATHBIE YTBEPIKICHUSI.

146.6.1.2. llenbto M3y4eHHs] TE€OMETPUM SIBJISETCS HMCIIOJNb30BaHUE €€ Kak

HHCTPYMCHTA IPpHW PCHICHHHN KAaK MAaTCMATHUYCCKHUX, TdK H IPAKTHYCCKHUX 3aaady,



BCTpEYAIOUIMXCSI B peajgbHOM >ku3HM. OOydaromuiics AO0MDKEH HayYUThCsS
OTIPEETATH TEOMETPUUECKYIO (DUTYPY, OMHUCHIBATH CIIOBAMHU YEPTEXK WM PUCYHOK,
HalTH TUIOLIAAb 3€MEJBHOTO Y4YacTKa, pacCUuTaTh HEOOXOJUMYIO JUIMHY
OIITOBOJIOKOHHOTO Kabesis uiu Tpedyemble pa3Mephl rapaxa ajst apromoousis. [pu
pEelIeHUH 3aJa4 MPAKTHYECKOr0 XapakTepa OOYyYarolUKCA YYHUTCS CTPOUTH
MaTEMaTUYECKHE MOJEIM PEANbHBIX JKU3HEHHBIX CUTYyallMil, IPOBOJIUTH
BBIYMCJIEHUS W OLICHUBATD MMOJTYYECHHBIN pe3yJIbTar.

Baxxno nomu€pkuBarh CBsI3U T€OMETPUU C APYTUMH YUEOHBIMU MTPEAMETAMH,
MOTHBHPOBATh HCIOIb30BATh OINpPENCICHUS TE€OMETPUUECKUX (DUTYp U TOHSTHIA,
JEMOHCTPUPOBATh MPUMEHEHHE MOJYYEHHBIX YMEHUWA B (PU3HKE M TEXHHUKE. JTHU
CBs3M HauOosiee spKO BUAHBI B Temax «Bekropbe», «Tpuronomerpuyeckue
coOoTHOLIEHUs», «Meton koopauHat» U «Teopema Iludaropar.

146.6.1.3. Yuebnbiii kypc «l'eomeTpus» BKIIOYACT CIEAYIOIIHME OCHOBHBIC
paznensl coaepxkanus: «I'eoMerpuueckue QUrypsl U UX CBOMCTBay», «l3mepenue
IF€OMETPUYECKUX  BEIIMYMH», «JleKapTOBBI KOOpAMHATBI Ha  IJIOCKOCTH,
«BexTope», «JIBuxKeHUs MII0cKOCTHY, «IIpeoOpazoBaHus mogo0us».

146.6.1.4. O0mee 9yuCIO YacOB, PEKOMEHIOBAHHBIX IS H3YUYCHUS Y4eOHOTO
kypca «I'eometpus», — 204 gaca: B 7 kinacce — 68 dacoB (2 yaca B HeeN0), B 8
Kiacce — 68 JacoB (2 yaca B Hezieni0), B 9 kiacce — 68 4yacoB (2 yaca B HEJIEINIO).

146.6.2. Conepsxanue o0y4ueHus B 7 Kjacce.

HauanbeHble nonsATHs reoMeTpun. Touka, npsiMast, OTPE30K, Jyd. YToi. Buasl
yriioB. BepTtukaneHble U cMmexHble yrubl. buccektpuca yrima. Jlomanas,
MHOTOYTOJIbHUK. [[apaiensHOCTh U EPIEHAUKYIISIPHOCTD IPSIMBIX.

Cummetpuunbie  ¢urypsl. OCHOBHBIE CBOWCTBA OCEBOW CHMMETPUHU.
[Tpumepbl CHMMETPUU B OKPY>KaIOIIEM MUPE.

OCHOBHBIE TMOCTPOEHUSA C MOMOUIBIO LUPKYJA W JIMHEWKU. TpeyronbHUK.
Bricota, Mennana, OMCCeKTprca, UX CBOMCTRA.

PaBHOOenpeHHBIE M PaBHOCTOPOHHUW  TpeyronbHUKUA. HepaBeHCTBO
TPEYTOJIbHHUKA.

CBoiicTBa W TpHU3HAKK pPaBHOOEAPEHHOTO TpeyrojabHuka. [IpusHaku

PaBEHCTBA TPEYTOJIbHUKOB.



CBoICTBA M IPU3HAKHY NAapaJLIENbHbIX NpsIMbIX. CyMMa yIJIOB TPEYTOJbHHKA.
Buenrnue yriel TpeyroibHUKa.

[IpsasMoyrosibHbI  TpEyroabHUK. (CBOHCTBO MEOUAHbl MPSIMOYTOJIBHOTO
TPEYTOJbHUKA, IPOBEAEHHON K TUIIOTEHY3€E. [I[pr3Haku paBeHCTBa MPSIMOYTOJIBHBIX
TPEYroJIbHUKOB. I IpsIMOYTONIbHBII TPEYTrOabHUK € YoM B 30°.

HepaBeHcTBa B reoMeTpHM: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yriie U OOJbIIEeH CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYJISIp U HAKJIOHHAS.

I'eomeTpuyeckoe wmecto TO4YeK. buccekTpuca yrima H - CepEeaVWHHBIN
NEPHEHANKYJIAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.

OKpyXHOCTb M Kpyr, XOopJla W JHAMETp, HX CcBoilcTBa. B3auMmHoe
pacIooKEeHUE OKPYXKHOCTU U npsiMoi. KacarenbHas U cekymas K OKpPY>KHOCTH.
OKpyXHOCTb, BIOHUCaHHas B yroj. BrnucaHHas W oOmnUcaHHas OKPY>XHOCTH
TPEYroJIbHUKA.

146.6.3. Conepsxanue o0y4yeHus B § Kjacce.

Ueteipéxyronpauku. [TapannenorpaMm, ero npu3Haku U CBOKMCTBA. YacTHbIE
Cillyyau MapajjiesiorpaMMoB (NMPSMOYTOJIBHUK, poMO, KBajpar), UX MPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKas Tpameuusi, €€ CBOWCTBA H MPHU3HAKHU.
[IpssmoyronbHas Tparenus.

Meron ynsoenus meauansl. LlentpanbHas cummerpus. Teopema Paneca u
TeopeMa O IPOMOPLHMOHATBHBIX OTPE3KaX.

CpenHue JIMHUM TPEYyroJIbHUKA U Tpanenuu. LIeHTp Macc TpeyroiabHuKa.

[TogoOue TpeyroapbHukoB, Kodhduiument noaodus. [Ipusznaku mogoOus
TPEyroabHUKOB. [[puMeHeHue noao0us npu penieHuy MPakKTUIECKUX 3a1ad.

CaoiicTBa mioniaae reomerpuyeckux ¢uryp. PopMmynbl Ui TUIOHIAAH
TPEYroJIbHHKA, Tapajienorpamma, pomba u Tpaneruu. OTHOIICHHUE IUIONIAIeH
NnoI00HBIX GUTYP.

Brruuciienue miomanen TpeyrojbHUKOB U MHOTOYTOJIBHUKOB HA KJIETYaTOM
oymare.

Teopema Iludaropa. Ilpumenenue teopemsl [ludaropa npu pemeHun

IMPAaKTUYCCKUX 3ada4.



CuHycC, KOCHMHYC, TAHT€HC OCTPOro yrJjia MPSMOYTOJbHOIO TPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO. TpUTOHOMETpUYECKHe (YHKIUU
yriioB B 30°, 45° u 60°.

BrniucanHble M LEHTpalbHBIE YIUIBL, YTOJd MEXAY KacaTEIbHONM W XOPIOH.
VYrimel  MexIy ~XopgaMu M CEeKyU[MMU. BrnucaHHele W ONHMCaHHbIE
YeTBIPEXYTOJIbHUKNA. B3auMHOE pacmnosiokeHne AByX OKpykHocrel. Kacanue
okpyx’HOCTei. OOlIMe KacaTeabHbIE K IBYM OKPY>KHOCTSIM.

146.6.4. Conepsxanue o0yuyeHus B 9 kiacce.

Cunyc, xocuHyc, TaHreic yraoB ot 0 go 180°. OcHoBHOE
TPUTOHOMETPHUECKOE TOXKIECTBO. POPMYIIbI TPUBEACHUS.

Pemenne tpeyronpHukoB. TeopemMa KOCHMHYCOB M TEOpEMa CHHYCOB.
Pemenue npakTH4eCKuX 3a7a4 ¢ UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI
CHUHYCOB.

[IpeobpazoBanue nonodus. [logodrie COOTBETCTBEHHBIX AJIEMEHTOB.

TeopemMa O MNpPOU3BENECHUH OTPE3KOB XOPA, TEOPEMBI O INPOU3BENCHHUU
OTPE3KOB CEKYIIMX, TEOPEMA O KBAPaTEe KACaTEIbHOM.

Bektop, anuHa (MOAyJh)  BEKTOpa, COHANpaBJEHHBIE  BEKTOPHI,
MPOTHUBOIIOJIOXKHO HAMPABIEHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpAallMM HAJ BEKTOpaMH. Pa3noxkeHwe BeKTopa M0 JIBYM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTtel BekTopa. CKalIIpHOE NPOU3BEACHUE
BEKTOPOB, MPUMEHEHHE JIJISl HAXOXKACHUS JJIMH U YTJIOB.

JIlekapTOBBI KOOPAMHATHI HA IUIOCKOCTU. Y PABHEHHUS MPSIMOM U OKPYKHOCTH
B KOOpAMHATAX, [EPECECUCHUE OKPYKHOCTEW M NPsIMBbIX. MeTox KOOpAMHAT U €ro
IPUMEHEHUE.

[IpaBunbHblE MHOrOyroJibHUKH. JlmuHAa OkpykHOCTH. ['pamycHas wu
paguaHHas Mepa yriia, BBIYUCIEHUE JUIMH Iyr OKpyxXHocted. [lnomans kpyra,
CEKTOpPa, CErMEHTA.

JIBUKEHUsI TJIOCKOCTH W BHYTPEHHHE CUMMETpUU (uUryp (dJ€eMeHTapHbIe
npexacrasienus). [lapamnensaeiil nepenoc. [loBopor.

146.6.5. [IpeameTHBIC pe3ybTaThl OCBOSHHUS MPOTPAMMBI y4eOHOTO Kypca

«I'eomeTpus».



146.6.5.1. IlpenmeTHBIC pe3yIbTaThl OCBOCHUS MPOrpPaMMbl Y4EOHOTO Kypca
K KOHILy 0Oy4eHus B 7 Kjacce.

Pacno3naBaTh M3ydeHHBIE T'€OMETPUYECKHE (DUTYPBI, OMNpPENeNiaTh HUX
B3aMMHOE PAacCIlOJIOKEHUE, H300pakaTh TreoMeTpuueckue (UTypbhl, BBITTOIHSATH
YEPTEKH MO YCIOBUIO 3a/1aud. MI3MepATh IMHENHBIE U YIJIOBBIE BEJIMYUHEBI. Pemars
3a71a4M HA BBIYKMCIIEHUE UIMH OTPE3KOB U BEJIMYMH YTJIOB.

[TpoBoauTH TPYOYyIO OIEHKY JIMHEHHBIX U YTJIOBBIX BEJIMYUH MPEIMETOB B
pealbHOM >KW3HHM, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Pasznmuuarh pasMmepbl ITHX
O00BEKTOB IO TIOPSIKY BETUIHHBI.

CTpouTh 4epTEkKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCd TpU3HAKAMHM PABEHCTBA TPEYTOJBHUKOB, HCMOJIb30BATh
MPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIHLHUKOB TP PEUICHUH 3a]1a4.

[IpoBOANTE TOTMYECKUE PACCYKICHUS C UCIOJIb30BAHUEM T€OMETPUUECKUX
TEOpEM.

[Tonp30BaThCAd MpU3HAKAMH PABEHCTBA MPSMOYTOJBHBIX TPEYTOJbHUKOB,
CBOMCTBOM M€JIMAHbI, IPOBEAEHHOM K TUIIOTEHY3€ MPSMOYTOJIBHOIO TPEYTOJIbHHUKA,
B PEIICHUU F'€OMETPUUECKUX 3a]1a4.

OnpenensiTh napauieIbHOCTb MPSIMBIX C TOMOIIBIO YTIIOB, KOTOPhIE 00pa3yeT
¢ HUMU cekymass. OnpeaensaTe NapayieIbHOCTh NPSMBIX C MOMOIIBIO PaBEHCTBA
PACCTOSAHUN OT TOYEK OJHOM MPSIMOU A0 TOYEK APYTOU MPSMOM.

Pemiats 3aaun Ha kieTyaTtoi Oymare.

[IpoBOIUTH BBIYMCIICHHUS M HAXOAWTh UYKCIOBBIE M OYKBEHHBIC 3HAUYCHMUSI
YTJIOB B TEOMETPUUYECKUX 33/1a4axX C UCIOJIb30BAHUEM CYMMBI YTJI0B TPEYTOJIbHUKOB
U MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IPHU TEPECEUECHUU MBYX
MapaJJICTbHBIX MPSIMBIX CEKYIIEeH. Pelats mpakTUUeCKre 3aa4d Ha HAXOXKICHUE
YTJIOB.

Brnanerr NoOHSATHEM TeOMETPUUYECKOTO MECTa TOYEK. YMETh OINpEeaeisiTh
OMCCEKTPUCY yIJIa U CePEIUHHBIN MEPICHINKYIISIP K OTPE3KY KaK reOMeTpUYECKUe
MECTa TOYEK.

@opMyIMpOBaTh OMNPENEIICHHUS] OKPYKHOCTH M Kpyra, XOpJbl U JAHamMerpa

OKPYKHOCTH, TIOJIb30BaThCSI UX CBOMCTBAMU. Y METh IPUMEHATH 3TU CBOMCTBA IPU



pelIeHNH 3a7a4.

BrageTs MOHATHEM ONUCAHHOW OKOJIO TPEYIrOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHtp. [lonb3oBaThcs pakTaMu O TOM, YTO OHCCEKTPHUCHI YTJIOB
TPEYTOJbHUKA TIEPECEKAIOTCSI B OJHOM TOYKE, U O TOM, 4YTO CEpPEIVWHHBIC
NEPHEHANKYJIAPBI K CTOPOHAM TPEYTrOJbHUKA IEPECEKAIOTCA B OAHOU TOUKE.

Braners nmoHATHEM KacaTeIbHOU K OKPYKHOCTH, ITOJIB30BaThCA TEOPEMOU O
MEPIECHINKYJIAPHOCTH KacaTeIbHOU U paanyca, MPOBEAEHHOTO K TOYKE KaCaHHUS.

[Tonp30BaThCA NPOCTEUIIMMHU TEOMETPUUECKUMHU HEPABEHCTBAMHU, IOHUMATh
WX IIPAKTHYECKUN CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS C TOMOILBIO [IUPKYJIS U
JIMHENKHU.

146.6.5.2. IlpenMeTHbIe pe3ynbTaThl OCBOCHUS MIPOTrPaMMBbl y4eOHOTO Kypca
K KOHILy 0Oy4eHus B 8 Kiacce.

Pacnio3HaBaTh OCHOBHBIE BBl YETBIPEXYTOJBHUKOB, HMX 3JEMEHTHI,
II0JIB30BATHCS UX CBOMCTBAMU IIPU PELIEHUU T€OMETPUYECKUX 3a4ad.

[IpyMeHsTh CBOMCTBA TOYKM IEPECEUEHMs] MEIUaH TPEyrojibHUKa (LeHTpa
Macc) B pEILICHUH 3a/1ay.

BrageTs noHsTHEM CpeaHEl JIMHUU TPEYroJbHUKA U Tpamneluu, IPUMEHATh
VX CBOMCTBA NpPH PEUIEHUM TeoMeTpuueckux 3anad. llomp3oBaTbecsi Teopemoint
dajieca 1 TEOPEMON O IPOMOPLHMOHAIBHBIX OTPE3KAX, IPUMEHITh UX JUJISl PELICHUS
MPaKTUYECKUX 3a]1a4.

[TpuMeHsTh IpU3HAKHU TOA00HS TPEYTOJIbHUKOB B PEILIEHUU F€OMETPUIECKHUX
3a]1ay.

[Tonb3oBaTbea Teopemoil Iludaropa nans pemieHuss reoMeTpUYECKUX U
npakTUyeckux 3agad. CTpOUTh MaTEMAaTUYECKYIO MOJIEIb B MPAKTUYECKUX 3aJa4ax,
CaMOCTOATENBHO MPOBOAUTH YEPTEK U HAXOAUTH COOTBETCTBYIOIIUE JJIVHBI.

BrnageTte mNOHATHAMHM CHUHYCAa, KOCHMHYyCa M TaHI€HCa OCTpOro yrJa
NPSIMOYTOJIBHOTO TpeyroiabHUKa. [101b30BaThCsl STUMU MOHSTUSMU JUJIST PELICHUS
MPaKTUYECKUX 3a]1a4.

Boruncnsate (pa3auuHbIME CIIOCOOaMM) IUIOMIAIb TPEYTrOJIbHUKA U TUIOIIA TN

MHOTOYTOJNBHBIX  Guryp (MONB3ysCh, TIAE HEOOXOAUMO, KAIBKYJIATOPOM).



[IpuMeHsTh MoTy4eHHbIE YMEHUS B MPAKTUYECKHUX 3a/1auax.

Bragers MOHATUSAMH BOMCAaHHOTO W LEHTPAJIBHOIO YIJIA, HMCHOJb30BATh
TEOPEMBI O BIIMCAHHBIX yriaX, yrilaX MEXAy XOpJaMu (CEeKYIIMMH) U yIiie MEXIy
KacaTeJIbHON U XOP/IOM NIPH pelIeHUH T€OMETPUYECKUX 3a1ay.

BiiageTs NOHATHEM ONMMCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHATh CBOMCTBA
OMHMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUU 3a/a4.

[IpuMeHATh MOJy4YEHHBbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTeMaTUYECKHE
MOJIeNIU JIJIS 3a/1a4 PeaibHOW JKU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BHIYUCICHUS
C NPUMEHEHUEM IMOAOOUS W TPUTOHOMETPHUM (MOJB3YACh, A€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

146.6.5.3. IlpenmeTHbIe pe3ynbTaThl OCBOCHUSI TPOTPaMMBbl yueOHOTO Kypca
K KOHITy oOy4eHus B 9 kiacce.

3HaTh TPUTOHOMETPUYECKHE (PYHKIMH OCTPBIX YIJIOB, HAXOJIUTh C HX
MOMOILBIO PAa3JIMYHBIE 3JIEMEHTHI MPSMOYTOJBHOTO TPEYroJbHUKA («peleHue
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (¢ MOMOIIbIO KaTbKYJISTOPA) JJIUHBI
U YTJIbI JUTISl HETAOJMUYHBIX 3HAYEHUH.

[Tonw3oBaThes hopmysiaMu TPUBEICHHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM JIJII HAXOXIECHHUSI COOTHOIICHUH MEXAY TPUTOHOMETPUUYECKUMU
BEITUYMHAMU.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JJISI HAXOKICHUS Pa3IUYHbIX
AJIIEMEHTOB TPEYTOJbHUKA («pPEIICHUE TPEYTrOAbHUKOBY»), MNPUMEHITh HUX MpHU
pELICHNH F€OMETPUYECKUX 3a/1a4.

Brnagers monHsTHSMH — nipeoOpa3oBaHMs  MOA00MS, COOTBETCTBEHHBIX
AJIEMEHTOB MOJO00HBIX puryp. [Tonbp30BaThCs CBOMCTBAMU MO100MS MPOU3BOJIHHBIX
buryp, yMETh BBIYUCIIATH JUTMHBI K HAXOUTH YTJIbI y TOJM00HBIX uryp. [IpumeHsaTs
CBOMCTBAa TOMOOMS B MPAKTHUUECKUX 3ajadaXx. YMETh NPUBOJIUTH MPUMEPHI
MO00OHBIX (GUTYP B OKPYIKAIOIIEM MUPE.

[Tonb30BaThCA TEOPEMAMH O MPOU3BEACHUH OTPE3KOB XOPJ, O MPOU3BEICHUU
OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOM.

[Tonp30oBaThCA BEKTOpamMH, MOHUMATh MX TEOMETPUUECKUN W (PU3MUECKHIA

CMBICJI, IIPUMCHATL HX B PCHICHHUH TCOMCTPHYCCKHX H (1)I/I3I/ILIGCKI/IX 3agad4.



[IpuMeHsTh CKalIIpHOE MPOU3BEICHUE BEKTOPOB JUIsl HAXO0XKICHUSI ITTUH U YTJIOB.

[Tonp30BaThCA METOOM KOOPJAWHAT Ha IUIOCKOCTH, TPHUMEHSTh €ro B
peIIeHUN T€OMETPUUECKUX U MPAKTUYECKHUX 3a]1ay.

BraneTs NOHATHSAMU MPaBUIBHOTO MHOTOYTOJBHUKA, JJIMHBI OKPYKHOCTH,
JUTMHBI TYTH OKPY>KHOCTH U PaJWaHHON MEpHI yria, yMETh BBIYUCIATH ILIONIA b
Kpyra u ero yacteil. [[puMeHsITh oTydeHHbIE YMEHHS B IPAKTUICCKUX 3aa9ax.

Haxonuth ocu (WM LEHTPHI) CUMMETPUU (UTYpP, MPUMEHATH JBHXKECHUS
IJIOCKOCTH B MPOCTEHUIIUX CITydasix.

[IpuMeHATh MOTyYeHHBIC 3HAHMS Ha MPAKTUKE — CTPOUTh MAaTEMaTHUECKHE
MOJIEIH VIS 3a/1a4 PEaTbHON JKU3HU U MPOBOJUTH COOTBETCTBYIONINE BBIYUCICHUS
C TNPUMEHEHHEM TMOJ00MsI M TPUTOHOMETPUYECKUX (PYHKIUN (MOJIB3YACh, TJe
HEO0OXO0IMMO, KAJIbKYJISITOPOM).

146.7. ®enepanbHas padodas mporpamma yaeOHOTO Kypca «BeposaTHOCTh u
CTaTUCTHKa» B 79 Kilaccax (iajiee COOTBETCTBEHHO — IMPOrpaMMa y4eOHOro Kypca
«BepoaTHOCTb U CTATUCTUKAY», YIEOHBINH KypC).

146.7.1. [losicHuTenbHAs 3aMucKa.

146.7.1.1. B coBpemeHHOM IIM(POBOM MHUPE BEPOSITHOCTH U CTATUCTUKA
npuoOpeTatoT BCE OONBIIYI0 3HAYMMOCTb, KaK C TOYKH 3PEHHS MPAKTUYECKUX
MPWIOKEHUHN, TaK U UX POJIM B 00Opa30BaHWU, HEOOXOAUMOM KaXKJIOMY UYETIOBEKY.
Bo3spacraer uuncio mpodeccuii, npu OBIAJACHUH KOTOPHIMU TpeOyeTcs Xopoiias
0a3oBasi MOATrOTOBKA B 00JIACTU BEPOSATHOCTU M CTATUCTUKH, Takas MOJITOTOBKa
BaKHA I TPOJOJDKEHHUS OOpa30BaHUA W [JISl YCIEUIHOW MPOQeCCHOHATBHON
Kapbephl.

Kasx b1t ue10BeK MOCTOSTHHO MPUHUMAET PEIICHUS Ha OCHOBE UMCIOIIIUXCS Y
HETO JaHHBIX. A 11 000CHOBAaHHOTO MPHUHATHS PEIICHHS B YCIOBUSAX HEIOCTaTKa
WM M30bITKa MHPOpPMAIIMU HEOOXOIUMO B TOM YHCJIE XOpOIOo chOPMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIUICHHE.

NMeHHO To03TOMy OCTpPO BCTajlla HEOOXOAUMOCTh CPOPMHUPOBATH Yy
oOyyarommxcst QyHKIIMOHATBLHYIO TPAMOTHOCTh, BKJIIOUAIOIIYIO B ce0s B Ka4eCTBE
HEOTHEMJIEMON  COCTABJISIIONIEH  YMEHHME  BOCIPUHUMATh U KPUTHYECKHU

aHATM3UPOBATh UH(HOPMAITUIO, TIPEACTABICHHYIO B Pa3IMYHBIX (popMax, TOHUMATh



BEPOATHOCTHBIN XapaKTep MHOTHUX pEAJbHBIX IIPOLIECCOB U 3aBUCUMOCTEH,
IPOU3BOAMUTH MPOCTEMIINE BEPOSATHOCTHBIE PACUETHI.

3HAKOMCTBO B yU€OHOM Kypce ¢ OCHOBHBIMHU IIPUHILIMIIAMU cOOpa, aHaau3a u
IPEJCTaBICHNUs JaHHBIX W3 Pa3jMuYHbIX cep KU3HU 00IIecTBa M rocyAapcTBa
npuoOuiaeT oOydammmxcsd K OOLIECTBEHHbIM UHTEpecaMm. I3ydeHHne OCHOB
KOMOMHATOPUKHM Pa3BHUBAET HABBIKM OpPraHHU3alMH Tepedopa M MojacyéTa 4yucia
BapUaHTOB, B TOM YMCJIE B MIPUKIAIHBIX 3a/ladaX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpaoB co31aét MaTeMaTHuecKuid QyHAaMeHT AJis1 (OpMUPOBAHUSI KOMIIETEHIIUH B
o0nacty MHPOPMATUKU U HMUPPOBBIX TexHOJIOTUH. [Ipy M3ydeHHH CTAaTHUCTUKHU U
BEPOSITHOCTH OOOTalllalOTCS MPEJCTABICHUS OOYyYarolUuXcsi O COBPEMEHHOU
KapTUHE MHpa M METOJaX €ro HCCiIelNOoBaHUs, (OpPMHUPYETCS MOHUMaHHUE POJIU
CTaTUCTUKU KaK MCTOYHUKA COIIMAIHO 3HAUMMON MH(GOPMALIMU U 3aKJIaJbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

146.7.1.2. B cOOTBETCTBUU C JAHHBIMH IEISIMH B CTPYKTYpE MPOrPaMMBI
yueOHOro kypca «BeposiTHOCTh U CTaTUCTHKa» OCHOBHOT'O OOILIEro oOpa3oBaHUs
BBIJICJIEHBI CIENYIOIIUE COAEpKaTelbHO-MeToauueckue auHuu: «lIpexncrasienne
JAHHBIX U ONUcaTelbHAash  CTATUCTUKAa», «BeposaTHOCTb»,  «DIEeMEHTHI
KOMOUMHATOpUKNY», «BBenenue B Teoputo rpadoBy.

Conepxxanne muHuM «IIpeacraBieHue TaHHBIX U OMUCATENbHASI CTATUCTUKA
CIIY’KUT OCHOBOM 7151 POpMUPOBAHUS HABBIKOB padOTHI C MH(OpPMAIUEH: OT YTCHHUS
Y MHTEpHpeTauud WH(popManuu, IpeIcTaBICHHON B TaONMIlaxX, HA AUarpaMMax U
rpadukax, 10 cOopa, MPEACTABICHUS U aHalu3a JaHHBIX C HCIOJIb30BAHUEM
CTAaTUCTUYECKUX XapaKTEPUCTHUK CPEeIHUX M pacceuBaHus. Paboras ¢ JaHHBIMH,
oOy4Jaroniyecsi y4aTcsi CUMTBIBATb W HMHTEPIPETUPOBATH [AHHBIE, BBIIBUTATH,
apryMEHTUPOBATh M KPUTHUKOBATH MPOCTEUINNE TUMOTE3bl, Pa3MBILUISATh HaJ
(dakTopaMy, BBI3BIBAIOIIMMHM W3MEHUMBOCTh, M OLIEHMBAaTh HUX BIHSHHUE Ha
paccMaTpUBAaEMBbIE BEJIMYHUHBI U IIPOLIECCHI.

NHaTynTHBHOE NpEACTaBIEHUE O CIIy4YalWHOW MU3MEHYMBOCTH, UCCIIEAOBAHUE
3aKOHOMEPHOCTEM W TEHACHIMKW CTAHOBUTCS MOTUBUPYIOIIEH OCHOBOW IS
U3Y4YEHUS TEOPUH BEPOSTHOCTEW. bBoibllloe 3HAYEHHE HMMEIT IMPAKTUYECKUE

3aJaHus, B YaCTHOCTHU OIIBITBHI C KIIACCHYCCKUMUA BEPOATHOCTHBIMU MOACIIAAMMU.



[loHsiTUE BEPOSATHOCTH BBOJAUTCA KaK Mepa MNpaBAONOAOOUS CIy4ailHOrO
coopitus. Ilpm wu3ydeHun y4eOHOTO Kypca OOyYalolIUecss 3HAKOMATCA C
MPOCTEUITUMU METOJIaMU BBIYMCIICHHSI BEPOSITHOCTEN B CITyHailHbIX SKCIIEPUMEHTaX
C PaBHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMH HMCXOJaMH, BEPOSTHOCTHBIMH 3aKOHAMH,
MO3BOJISIIOIIMMU CTaBUTh M pemaTrh Oojiee CIOKHbIE 3a7aud. B ydeOHBI Kypc
BXOJST HAYaJbHBIE TPEACTABICHHUS O CIyYaWHBIX BEIMYMHAX M WX YHUCIOBBIX
XapaKTePUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYarolIUXCs C
MHOXECTBAMU M OCHOBHBIMHU OIEpAIUsIMU HaJl MHOXKECTBAMH, PaCCMAaTPUBAIOTCS
IpUMEPH IPUMEHEHUS I PEIICHHs 3a7ad, a TaKXKe HCIOJIb30BAHUS B JIPYTHUX
MaTEeMaTUYECKHUX KypcaxX U yueOHBIX MpeaMeTax.

146.7.1.3. B 7-9 kmaccax wusydaercs yueOHbIM Kypc «BepostHOCTh u
CTaTUCTHKa», B KOTOPBIM BXOmAT pasfeisl: «lIpencraBieHne MgaHHBIX W
OmHcaTelbHAs CTAaTUCTHUKA», «BepoATHOCTH», «IJIEMEHTHl KOMOWHATOPUKHY,
«BBenenue B Teopuio rpadoBy.

146.7.1.4. O01ee 4nuciio YacoB, PEKOMEHAOBAHHBIX JJII M3YUEHHUS Y4eOHOTO
Kypca «BepogarHocTh U cratuctukay, — 102 yaca: B 7 knacce — 34 yaca (1 yac B
Henenmo), B 8 kimacce — 34 4daca (1 gac B Hemento), B 9 kimacce — 34 ygaca (1 yac B
HEJIEIIIO).

146.7.2. Conepxanue o0y4ueHus B 7 Kjacce.

[IpencraBiienre JaHHBIX B BUJIe TaOJIUII, AMarpaMm, rpauKoB. 3aroaHEeHNE
Ta0NHIl, YTEHHE U TOCTPOEHUE JuarpamMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpPYTOBbIX). UTeHHE rpauKkoB peasibHBIX MpoIieccoB. M3pneuenue nndopmarm u3
JTUarpaMM M TaOJHII, UCTIOIh30BaHUE U HHTEPIPETALNS TaHHBIX.

OnucarenbHasi CTaTUCTHKA: CpellHee apu(pMeTHYecKoe, MeAuaHa, pa3Max,
HauOOJIbIIIeE W HAWMEHBINEE 3HAUYCHUS HaOOpa YHCIOBBIX JaHHBIX. [Ipumepbl
CIIy4YallHOW MU3MEHYUBOCTH.

Crny4yaliHbIM SKCIIEpUMEHT (OMBIT) U Ciay4yaliHOe coObITHe. BeposaTtHocTh u
gacToTa. Pojib MaIOBEPOSTHBIX W MPAKTHYECKH JOCTOBEPHBIX COOBITUH B MIPUPOIE
u B oOmiecTBe. MoHeTa v UTpajibHasi KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, BepmmHa, pedbpo. Crenens BepmmHbl. Ywncio pédep M cymMmapHas



creneHb BepiuH. [IpencraBnenue o cBsizHoctu rpada. Lemu u nuknsl. [yt B
rpadax. Ob6xom rpada (dimepoB myth). [IpencraBnenue 06 OpPUESHTHPOBAHHOM
rpade. Pemenue 3anau ¢ momoisto rpados.

146.7.3. Conepsxanue o0y4yeHus B § Kjacce.

[IpencraBneHue qaHHBIX B BUAE TAOIUI, TUarpaMM, rpadukoB.

MHOXECTBO, 3JEMEHT MHOXECTBa, MOAMHOXECTBO. Onepanuu Haj
MHOKECTBaMU: 00BEANHEHUE, TIepeceUeHue, JononHeHne. CBoicTBa onepauii Hal
MHOXECTBAMHU:  [EPEMECTUTENBHOE,  COYETATEIbHOE,  PACHPEACIUTEIBHOE,
BKJIIOUEHUs. Vcnonp30BaHHE TpaUUecKOro NPEICTaBICHUS MHOXKECTB IS
ONMCAHMSI pEAJbHBIX MTPOLIECCOB U SBJICHUW, TPU PELICHUU 3a]1a4.

N3mepenne paccenBaHus JaHHBIX. J(Hcriepcus U CTaHAAPTHOE OTKJIOHEHHE
YHCJIOBBIX HA0OPOB. JlnarpamMma paccenBaHusl.

DneMeHTapHble COOBITUSL ciaydailHOoro ombiTa. CioydailHble COOBITHS.
BepositHoctr  coObIThil. OnNbBITBI ¢ PAaBHOBO3MOXKHBIMH  DJIEMEHTAPHBIMU
coOpiTussMu. CirydaiiHblil BbIOOp. CBSI3b MEXKIY MAJTOBEPOSTHBIMU M MPAKTUYECKU
JIOCTOBEPHBIMHU COOBITUSIMU B IPUPO/IE, OOIIECTBE U HAYKE.

JlepeBo. CBOWCTBa [€pEBBEB: EIWHCTBEHHOCTHh ITyTH, CYLIECTBOBAaHUE
BUCSYEH BEPIIMHBI, CBS3b MEXKJY YUCIOM BEepUIMH M yucioM pedep. Ilpasuiio
yMHOXeHUs. Pelienue 3aa4 ¢ nmomoiipto rpados.

[IpotuBononoxueie coObiTus. Juarpamma Oiinepa. OObeAMHEHUE W
nepeceueHne  coObITHil. HecoBMecTHbie  coObiTusi. @DopMyna  CIOXKEHUS
BEPOSITHOCTEW. YCJIOBHAas BEPOSITHOCTh. [IpaBuino ymHOXkeHus. HesaBucumbie
cobriTus. IlpencraBneHue skcnepuMeHTa B BHAE JepeBa. PerieHue 3agad Ha
HaXOXKJEHUE BEPOSTHOCTEH C TOMOIIBIO JIepeBa CIYyYalHOTO HKCIEPUMEHTA,
auarpamm Ounepa.

146.7.4. Conepsxanue o0yueHus B 9 kiacce.

[IpeacraBnenrie maHHBIX B BUAE TaOmuIl, JuarpamMm, rpaduKoB,
MHTEpHpeTanus JaHHbIX. YTeHue u noctpoeHue Tabiaul, auarpamMmm, rpaukoB Mo
peaabHBIM JIaHHBIM.

[TepectanoBku u dakropuan. CodeTaHust ¥ YUCJIO cOUeTaHU . TpeyroapHUK

[Nackains. Pemenue 3a1ay ¢ UCHOIb30BaHIEM KOMOMHATOPUKH.



I'eomerpuyeckas BeposTHOCTh. CnydyallHbI BBIOOp TOYKHM U3 (UTYpHI Ha
IJIOCKOCTH, U3 OTPE3KA U U3 IyTH OKPY>KHOCTH.

Ucnbrtanue. Ycnex u Heynaya. Cepus ucniblTaHu 10 iepBoro ycnexa. Cepust
ucnbiTanuii bepuyiu. BepostHocTH cOOBITHH B cepun UCTIBITaHUHN bepHyuin.

CnyvaiiHasg BeJIMYMHA W paclpeiesieHue BeposiTHOCTed. MareMarndeckoe
oxumanue u gucnepcus. [lpumepbl MaTeMaTHYECKOro  OXHUAAHUSA  Kak
TEOPETUUYECKOrO0 CPEIHET0 3HAYCHMsI BEIMYMHBL. MaTeMaTHyeckoe OXKHIAHHE U
JUCHIEPCUsT  CIy4yalHOW BENWYMHBI «YHUCJIO YCIEXOB B CEPUU HCIBITAHUN
bepnrymnmy.

[Tonstue o 3akoHe OoibIIUX uKcel. M3mepeHue BeposiTHOCTEN C MOMOIIbIO
4yacToT. Ponb 1 3HaueHune 3aKkoHa OOJIBIINX YHCEN B IPUPOJIE U OOIIECTBE.

146.7.5. [IpeameTHBIE pe3yabTaThl OCBOCHUS MPOTpaMMbl Y4eOHOTO Kypca
«BeposTHOCTh U CTAaTUCTHUKAY.

146.7.5.1. TlpenmeTHBIE Pe3yNbTaThl OCBOCHUS MTPOTPAMMBI y4eOHOTO Kypca
K KOHIly 00y4eHHUs B 7 Kiacce.

Yutate uHpOpMaIUIO, TMPEACTaBICHHYIO B TaOJuIaX, Ha Juarpammax,
NPEACTaBIATh JaHHbIE B BHUJIE TaOJNHI], CTPOUTH JUarpaMMbl (CTOJIOMKOBBIC
(cTosibyaThie) U KPYroBbI€) MO MACCHBaM 3HAUYCHUH.

OnuceiBaTh ¥ UHTEPIPETUPOBATH  PEAJbHBIE  YHCJIOBBIE  JAHHBIE,
MpE/ICTaBJICHHBIC B TA0JINIIAX, HA TUarpamMmax, rpapukax.

Hcnonb3oBaTh AJiss OMUCAHUS JAHHBIX CTATUCTHUYECKHUE XAPaKTEPUCTUKHU:
cpenHee apu(pMeTHYecKOoe, MeJIuaHa, HauOOoJbIlee U HAUMEHbIEE 3HAYCHUS,
pa3max.

NmMeTp mpencTtaBieHrne O CIy4yalHOW HW3MEHYMBOCTH HA IPUMEPAX LEH,
(GU3NYECKUX BEJIMYUH, aHTPOMOMETPUYECKUX ITAaHHBIX, UMETh MPEACTABICHUE O
CTaTUCTUYECKOU YCTOWYNUBOCTH.

146.7.5.2. TlpenmeTHbIe pe3ynbTaThl OCBOCHHSI TPOTPaAMMBbl Y4€OHOTO Kypca
K KOHILy 0Oy4eHus B 8 Kiacce.

W3Bnekath 1 mpeoOpa3oBbIBaTh MH(POPMAIIMIO, MPEACTABICHHYIO B BHUJEC
Tabnuil, quarpamm, rpadyuKoB, MPEACTaBIATh JaHHBIC B BUIEC TaOJUII, AUArpaMM,

rpaduKoB.



OnuceiBaTh aHHBIE C MOMOIIBK CTATUCTUYECKUX IOKA3aTeNel: CPEIHUX
3HAYEHUN U MEp paccenBaHus (pa3max, JUCIEPCHS U CTAHIaPTHOE OTKIOHEHUE).

HaxonuTth 4acTOTHI YMCIOBBIX 3HAYEHUN M YACTOTHI COOBITUH, B TOM YHUCIIE
10 pe3yJbTaTaM U3MEPEHUN U HAOIIOACHUM.

Haxonuth BEpOSTHOCTH CIy4alHBIX COOBITUIA B ONBITAX, 3HAs BEPOSTHOCTH
AJIEMEHTApHBIX COOBITHI, B TOM 4YHCI€ B ONBITaX C PaBHOBO3MOXHBIMHU
AJIIEMEHTapHBIMU COOBITUSIMHU.

Hcnonb3oBath rpaduyeckue MOJEIHU: JIEPEBO CIy4alHOTO 3KCIEpPUMEHTA,
IyarpaMMbl DiJiepa, YuciaoBas npsimasi.

OneprpoBaTh MNOHATUSAMH: MHOXECTBO, IOJMHOKECTBO, BBIIOJIHATH
olepaly HajJ MHOXECTBAaMHM: OOBEIMHEHHUE, I[EepPEeceUeHue, JOMOIHEHHUE,
IIEPEYUCIIATD DJIEMEHTBI MHOXKECTB, [IPUMEHATH CBOMCTBA MHOKECTB.

Hcnonb3oBaTh rpauyeckoe MpeICTaBICHUE MHOXKECTB U CBSI3E€d MEXIY
HUMH [T OIIMCAHMS IIPOLIECCOB U SIBJICHHM, B TOM YHCIIE NPU PELICHUN 3a4a4 U3
JIPYTUX Y4EOHBIX MIPEIMETOB U KypCOB.

146.7.5.3. IlpenmeTHbIe pe3ynbTaThl OCBOCHUS MIPOTrPaMMBbl y4eOHOTO Kypca
K KOHILy oOy4eHus B 9 knacce.

W3Bnekate © mnpeoOpa3oBbIBATH HHPOPMALMIO, TMPEICTABICHHYIO B
pa3MyYHBIX MCTOYHMKAX B BHJE TaONML, auarpamm, rpadukoB, MPEACTABIATH
JIaHHBIC B BUJC TaOJIMII, TUarpaMm, rpad)uKoB.

Pemate 3amaun OpraHM30BaHHBIM NEPeOOPOM BAPUAHTOB, a TaKkKe C
UCIOJIb30BaHNEM KOMOWHATOPHBIX MPaBUI U METO/IOB.

Hcnonb30BaTh OonucaTeabHbIE XapaKTEPUCTUKHU JUII MACCUBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAYEHUSI U MEPBI PACCEUBAHUA.

Haxonutb 4acTOThl 3HAYEHUN U YACTOTHI COOBITHS, B TOM YUCJIE MOJb3YSAChH
pe3ybTaTamMy MPOBEAEHHBIX U3MEPEHHUIN U HAOIIOICHUT.

HaxoauTs BeposSTHOCTH CllydallHbIX COOBITHI B M3YYEHHBIX OMBITaX, B TOM
YHCJI€ B OMNbITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITHUSIMU, B CEpPHUAX
VCIIBITAaHUH J10 IIEPBOTO yCIIeXa, B CEpUsIX UCIIbITaHUN bepHyiu.

Nmers mnpencraBieHne O CIOy4alHOW BEJIIMUMHE W O PACIpelesICHUU

BEPOSITHOCTEN.



HNmetsn IMpEACTAaBJICHUE O 3aKOHC OONBIINX YHMCENI KaK O IMPOABJIICHUN
3aKOHOMCPHOCTH B CJ'Iy‘IEIfIHOfI N3MCHYMNBOCTH 1 O POJIM 3aKOHA OOJBIINX YHCEIT B

MIPUPOJIC U OOIIECTBE.



	146. Федеральная рабочая программа по учебному предмету «Математика» (базовый уровень).

