146. ®enepanbHas pabodas mporpaMMa Mo  Y4eOHOMY  TIPEAMETY
«Marematukay (6a30BbIH YPOBEHB).

146.1. denepanpHas pabouas mporpaMma TO0 y4eOHOMY TIPEIAMETY
«MaremaTtuka» (0a30BbIii ypoBeHb) (mpeameTHas obnacth «MaremaTuka u
uHdopmaThKa») (Jajgee COOTBETCTBEHHO — IMporpaMmMa IO MaTeMaTHKe,
MaTeMaTrhKa) BKIIOYAET TOSICHUTENbHYIO 3alKCKy, COJAEpX)aHUue OO0ydYeHus,
TJTAHUPYEMBIE Pe3yJIbTaThl OCBOSHUS MTPOTPaAMMBI IO MaTEMaTHKE.

146.2. ITosicHuTEbHAS 3aIIUCKA.

146.2.1. IlporpaMmma 10 MaTeMaTWKe IS oOydarommxcs 5-9 kiaccoB
pazpaborana Ha ocHoBe PI'OC OOO. B nporpamme o MaTeMaTHKe YUYTCHBI HJICH
Y TIOJIOKEHUS KOHLICTIIIMY Pa3BUTHUSI MaTeMaTHYeCcKoro oopazoBanus B Poccuiickoi
denepanu.

146.2.2. IIpeameToM MaTeMaTHKH SIBISIOTCS (DyHIaMEHTaIbHBIE CTPYKTYPhI
HAIIEro MUpa — MPOCTPAaHCTBEHHbIE (POPMBI U KOJIMYECTBEHHbIE OTHOILICHUS (OT
MPOCTEUIINX, YCBAaMBAa€MbIX B HEIMOCPEICTBEHHOM OIBITE, N0 JOCTaTOYHO
CIIOKHBIX, HEOOXOAWMBIX JUISI PAa3BUTUS HAYYHBIX MW TPHUKIAJTHBIX HIACH).
Marematuueckue 3HaHUA OOECNeYMBaIOT MOHUMAaHWE MPUHIIMIIOB YCTPOMCTBA U
UCIIOJIb30BAHUSI COBPEMEHHOM TEXHUKH, BOCIPHUSATHE U  HMHTEPIPETAIUIO
COLIMATIFHOW, YKOHOMUYECKOW, TMOTUTHYECKONH HH(POpPMAINH, JAIOT BO3MOXXHOCTD
BBITIOJTHATH PACU€ThI M COCTABJISITh AJITOPUTMBI, HAXOIUTh U MIPUMEHSTH (hOPMYJIBI,
BIAJCTh MPAKTUYECKUMH NPUEMAMU F€OMETPUYECKUX U3MEPEHUI U MOCTPOCHUI,
YUTaTh WHPOPMAIIHUIO, TIPEACTABICHAYIO B BUJC TAOIHI], JUarpaMM U rpaduKoB,
KUTh B YCIOBHSX HEONPEICIEHHOCTH W TOHWMATh BEPOSTHOCTHBIA XapaKTep
CITyYaHBIX COOBITHM.

146.2.3. U3yuenue MaTeMaTUKH dbopmupyer y  oOydaroniuxcs
MaTEeMaTHYeCKHA CTHJIb MBINUICHHS, TPOSBISIONIMICSI B  ONpPEIeIEHHBIX
YMCTBEHHBIX HaBbIkax. OOydaromuecs OCBaWBAIOT TaKWe MPUEMBI U METOIBI
MBIIUICHUS, KaK UHIYKIUS U JeAYKIUsl, 0000IIeHre U KOHKPETH3allus, aHaJu3 U
CUHTE3, Kiaccuukamus W cucTeMaTh3alusg, aOCTparupoBaHHE U aHAJIOTHSL.
OOBEKTH MaTEeMATHUYCCKHX YyMO3aKIIOUCHHWH, TpaBUjia HMX KOHCTPYHPOBAHUS

PacCKpbIBAIOT MEXAHU3M JIOTMUECKUX MOCTPOCHHM, CHOCOOCTBYIOT BBIPAOOTKE



yMeHusl (HopMyaHpoBaTh, 0OOCHOBBIBATh M JOKA3bIBATh CYXKICHHS, TEM CaMbIM
pPa3BUBAIOT JIOTHYECKOE MbIlUIeHHe. V3ydyeHne MareMaTuku obOecreunBaeT
(dbopMHpOBaHKE ANTOPUTMHUECKON KOMIIOHEHTBI MBIIIJICHUS! U BOCTIUTAHUE YMEHUHN
JeCTBOBATh MO 33JaHHBIM alTOPUTMaM, COBEPIICHCTBOBAaTh W3BECTHBIE U
KOHCTPYHpOBaTh HOBbIE. B mporecce pemieHus 3anady — OCHOBOW y4yeOHOMU
NEATEIbHOCTH HAa YpOKaxX MAaTeMAaTHKH — Pa3BUBAIOTCS TBOpUYECKAs M MPUKIIAIHAS
CTOPOHBI MBIIIUICHUSI.

146.2.4. OGyuenne MaremaTuke JaéT BO3MOXHOCTb pPa3BUBATh Y
oOyyJarommxcsi TOYHYIO, PAlMOHAJIbHYI0O M WH(OOPMATUBHYIO peyb, YMEHHE
oTOUpaTh HamOoJiee TMOAXOMASIIME SI3bIKOBBIE, CHUMBOJIMUECKHE, TrpaduyecKue
CPEICTBA /ISl BRIPAXKECHUSI CYKICHUN M HATJISITHOTO MX MPEICTABICHHUS.

146.2.5. Ilpu u3yueHNN MaTeMaTHKU OCYIIECTBISETCS 001ee 3HAKOMCTBO C
METO/IaMH [TO3HAHUSI IEUCTBUTEIHLHOCTH, IPEACTABICHUSIMU O MIPEIMETE U METO/1aX
MaTE€MaTUKH, UX OTIMYHH OT METOJIOB JIPYTHX E€CTECTBEHHBIX M T'YMaHUTAPHBIX
HayK, 00 OCOOEHHOCTSAX NPUMEHEHHS MAaTEMaTUKU JiA PEIICHUS HAyYHBIX U
MPUKITATHBIX 3a71a4.

146.2.6. ITpuoputeTHBIMU TIeJSIMH OOyYEHHUS MaTeMaThke B 5-9 Kkiaccax
SIBJISTFOTCSI:

(dopMupoOBaHUE IEHTPATHHBIX MATEMATHUECKUX TMOHATUH (YHCI0, BEJIHMYMHA,
reoMeTpuueckas purypa, nepeMeHHas, BEpOSATHOCTh, (PYHKITHS ), 00eCTICUNBAIOITIX
MPEEMCTBEHHOCTh M TNEPCHEKTUBHOCTh  MATEMAaTHYECKOrOo  oOpa3oBaHUsA
00yJaroImxcs;

MOJIBE/ICHUE O0YyYaroMMXCcs Ha JOCTYIMHOM Ui HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEeMaTHUKU U OKPY>KAIOIIero Mupa, MOHUMAaHME MAaTeMaTHKU Kak
4yacTh oOLIeH KyJIbTYphl YEIOBEYECTBA,

pa3BUTHE WHTEJUIEKTyaIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH 00ydaromuxcs,
MO3HABATEIbHON  aKTUBHOCTH, UCCIEIOBATENLCKUX YMEHUH, KPUTHYHOCTU
MBIIUIEHUS], UHTEpECca K N3YUCHUIO MATEMATUKU;

(¢opMupoBanre (yHKIMOHAIBHOW MaTEMaTHYECKOM I'PaMOTHOCTH: YMEHHS
pacrmo3HaBaTh ~ NPOSBICHHUS ~ MaTEeMAaTHYECKUX  TOHATHHA, OOBEKTOB W

3aKOHOMEPHOCTEN B PEANBbHBIX KU3HEHHBIX CUTYAUAX U MPH U3YUYECHUHU JIPYTUX



y4eOHBIX TMPEIMETOB, TPOSBICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEM,
bopMyIMpOBaTh UX HA SI3bIKE MAaTEMATUKU U CO3/1aBaTh MaTEMaTUYECKUE MOJIEIH,
MPUMEHSATh OCBOCHHBIM MAaTEMaTHYCCKUW ammapar JUisl PENICHHS MPaKTHKO-
OPUCHTUPOBAHHBIX 3a7a4, WHTEPIPETUPOBATH W  OICHWBATh IOJYYCHHBIC
pe3yIbTaThI.

146.2.7. OcHOBHBIC JIUHUM COJACP)KAHUS MPOrPaMMBI IO MareMaTuke B 5-9
kiaccax: «Yucna u BbIUKCICHUSY, «AnreOpa» («AnreOpanyeckue BBIPAXKEHUS,
«YpaBHEHHSI M HepaBeHCTBa»), «DyHkuum», «l'eomerpus» («l'eomeTpuueckue
burypsl 1 ux cBoMcTBaY, «M3MepeHne reoMeTpUUEeCKIX BETMINHY ), « BepoaTHOCTh
U cratuctukay. JlaHHble JIMHUM pPAa3BUBAIOTCA MapajuleNibHO, Kaxaas B
COOTBETCTBUH C COOCTBEHHOM JIOTMKOM, OJTHAKO HE HE3aBUCHUMO OJIHA OT JAPYTOM, a
B TECHOM KOHTAKT€ U B3aUMOJICHCTBHUH.

ConepxaHue mporpaMMbl MO MaTeMaTHKE, pachpenel€éHHOe I0 Troaam
o0y4eHHs, CTPYKTYPHUPOBAHO TakKuM 0Opa3oM, YTOObI KO BCEM OCHOBHBIM,
MPUHITUITHAIBHBIM BOMIPOCaM OOyYarOIIHECs o0palajuch HEOAHOKPATHO, YTOOBI
OBJIAJICHUE MAaTEMATHYECKUMH TIOHATHSIMH ¢ HaBBIKAMHU  OCYIIECTBIISIIOCH
MOCJIEIOBATEIBHO U IOCTYIATEIbHO, C COOJIIOIEHUEM MPUHIIUIIA TPEEMCTBEHHOCTH,
a HOBBIC 3HAHUS BKJIIOYAIKNCH B OOIIYI0 CUCTEMY MaTEeMaTHUYE€CKUX MPECTABICHUIN
oOydJaronuxcs, pacmupsis u yriayomsas e€, oOpas3ys IpOYHbIE MHOKECTBCHHBIC
CBSI3H.

146.2.8. B cootBerctBH ¢ ®I'OC OO0 maremaTnka SBISIETCS
00s13aTeIHbHBIM YU4€OHBIM TIPEIMETOM Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUSI.
B 5-9 xmaccax maremarvka TPaguLMOHHO HM3Yy4YaeTcs B paMKax CIEAYOIIUX
y4eOHBIX KypcoB: B 5—6 kiaccax — kypca «MaTtemaTuka», B 7-9 kiaccax — KypcoB
«Anrebpa» (BKJIIOYas DdJIEMEHThl CTATUCTUKHM M TEOPUM BEPOSTHOCTEH) U
«I"eomeTpus». [IporpamMmoii Mo MaTeMaTUKE BBOJUTCS CAMOCTOATEIbHBIN yueOHbIN
Kypc «BeposSTHOCTB M CTAaTHCTHKA.

146.2.9. O61miee ynciio 4acoB, PEKOMEHI0BAHHBIX JIJISI M3YUYCHHS MAaTEMaTUKH
(6a30BBIN YpOBEHB) HA YPOBHE OCHOBHOTO 0011ero odpasoBanus, — 952 gaca: B 5
kiacce — 170 gacoB (5 yacoB B HeJielno), B 6 kiracce — 170 gacoB (5 4acoB B HEJIEIIO),

B 7 knacce — 204 gaca (6 gyacoB B Hemen0), B 8 kiacce — 204 daca (6 gacoB B



Heneno), B 9 kiacce — 204 yaca (6 4acoB B HEJIEIIO).

146.3. 3yueHne mMateMaTUKH Ha YpPOBHE OCHOBHOI'O 0O0IIEero 0O0pa3oBaHMs
HAIpPaBJICHO Ha JOCTH)KEHHE OOYYarOIIMMHUCA JTUYHOCTHBIX, METANpPEAMETHBIX U
pEeIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB OCBOCHUS YUEOHOTO IIpeaMeETa.

146.3.1. JInuHOCTHBIE PEe3yJIbTaThl OCBOCHHS MPOTPAMMbI 1O MaTeMaTHUKE
XapaKTepU3yIOTCS:

1) maTpuoTHYECKOE BOCIIUTAHHE:

IIPOSIBJICHUEM HHTEpeca K TMPOLUIOMY M HACTOAIIEMY POCCUMCKOU
MaTE€MaTUKH, IEHHOCTHbIM OTHOLIEHHWEM K JIOCTHKEHUSIM  POCCUHCKHX
MAaTEMaTUKOB U POCCUUCKOW MATEMAaTHYECKOM IIKOJbI, K MCIOJb30BAaHUIO 3THUX
JOCTHKEHHM B IPYTHX HayKaX U MPUKIATHBIX cepax;

2) TpayKTaHCKOE U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00sI3aHHOCTEHN TpayKJaHUHA U pealn3allii ero
npaB, TPEJICTABICHHEM O MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHMPOBAHUSA
pPa3IMYHBIX CTPYKTYp, SIBIECHUM, MPOLEAYP TPaXIAHCKOro oOIliecTBa (HarpuMmep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHHUIO ATHUECKUX MPOOJIEeM, CBSI3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTHKEHUN HAyKH, OCO3HAHUEM BaKHOCTHU
MOPAJILHO-3TUYECKUX MPUHITUIIOB B JAESATEIBHOCTU YUEHOTO;

3) Tpy1I0BOE BOCITUTAHHE:

YCTAaHOBKOW HAa AaKTHUBHOE Yy4YacTHE B PELICHUH MPAKTUYECKUX 3a1ad
MaTEeMaTUYeCKOW HaNpaBICHHOCTH, OCO3HAHMEM BAXHOCTU MATEMaTUYECKOIO
o0pa3oBaHMsI HAa MPOTSHKEHWM BCEH KM3HU JJIA YCHEHIHOW MPO(EeCcCHOHAIBHON
JIESTEIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOpPOM U
NOCTPOCHUEM MHAUBUAYATbHON TPACKTOPUH 00pa30BaHUS U )KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) 3cTeTUYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K OSMOIIMOHATBHOMY M JCTETUYECKOMY BOCIPHUSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PELICHUM, pacCyXACHWH, YMEHHMIO BUJAETbH
MaTeMaTHUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IEeHHOCTH HAYYHOTO ITO3HAHUS:

OpPMEHTAllMEd B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX



IpECTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHUS YEJOBEKA, MPUPOJBI U
oOuiecTBa, TMOHMMaHUEM MaTEMaTHYECKOW HAyKH Kak c@epbl 4YelloBEYEeCKOU
JESITEIbHOCTH, ATAoB €€ Pa3BUTHS M 3HAYUMOCTH JUIS Pa3BUTHS LUBUJIM3AIUH,
OBJIaJICHUEM SI3bIKOM MAaTEMAaTUKH M MAaTeMaTUYECKOW KyJIbTypoil Kak CpeiAcTBOM
NO3HaHUS MHpA, OBJAJCHHUEM NPOCTEHIIMMU HaBbIKAMHM HCCIIEI0BATENbCKON
NESITENIbHOCTH;

6) pusmueckoe BocnuTaHWEe, (GOPMHUPOBAHHE KYJIBTYPhl 370pPOBbS H
HYMOLIMOHAIBHOTO OJIarONoJydus:

TOTOBHOCTBIO IMPHUMEHITh MaTEMaTU4YECKHE 3HAHMS B HHTEPECAaX CBOETO
30pOBbs, BEAEHUA  370poBOoro oOpa3a JKM3HM  (340pOBOE  IHTAHUE,
cOamaHCHUPOBAHHBIA PEXUM 3aHATHH U OTIbIXa, peryisipHas ¢uznyeckKas
aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HaBbIKA pe(hICKCUH, TPU3HAHUEM CBOETO MpaBa
Ha OLIMOKY M TaKOro e MpaBa Jpyroro 4ejJoBeKa;

7) PKOJIOTHYECKOE BOCTTUTAHHE:

OpHUEHTAIMEH Ha MPUMEHEHNE MAaTeMAaTUYECKUX 3HAHUMN JJIs PEIICHUs 3a/1a4
B 00J1aCTH COXPaHHOCTH OKPYKAIOIIECH CPE/Ibl, INIAHUPOBAHUS TIOCTYIKOB U OLIEHKU
UX BO3MOJKHBIX MOCJIEJCTBUI AJIs1 OKPY’KAIOLIEH Cpelibl, 0CO3HAHUEM TJ100aIbHOIO
XapakTepa dKOJOTMYECKHUX MPoOJIeM U IyTeH UX pelIeHMs;

8) amanTanys K H3MEHSFOIIUMCS YCIOBUSM COIUATBHOM ¥ IPUPOTHOM CPEJIBI:

TOTOBHOCTBIO K JEHCTBUSIM B YCJIOBHSIX HEOMPEIEIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO NESTEIbHOCTh, B TOM YHUCIIE
YMEHHE YYHUTHCA y IPYTHX JIOACH, MpUoOpeTaTh B COBMECTHOW IESTEIbHOCTH
HOBBIC 3HAHUS, HABBIKK U KOMIIETEHIIMH U3 OTbITA APYTHUX;

HEOOXOAUMOCTBI0O B (OPMHUPOBAaHMM HOBBIX 3HAaHUH, B TOM 4HCIE
(GbopMyIIMpOBaTh UJIEU, TOHSITHSL, TUIIOTE3bI 00 OOBEKTAX U SIBJICHUSX, B TOM YHCIIE
paHee HE U3BECTHBIX, OCO3HaBaTh Je(QUUUTHI COOCTBEHHBIX 3HAHMU H
KOMIIETEHTHOCTEH, TIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh CTPECCOBYID CUTYyallMl0, BOCIHPUHUMATh
CTPECCOBYIO CHUTYyallUI0 KakK BbI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBAThH
NPUHUMAEMbIE pEIICHUsT W ACHCTBHs, (OPMYyIUpPOBATh M OICHUBATh PHUCKU U

MOCJIENICTBUSL, POPMUPOBATH OIIBIT.



146.3.2. B pe3ynbrare OCBOEHHS MPOTrpamMMbl MO MaTeMaTHKE Ha YpPOBHE
OCHOBHOT'O 001Iero oOpa3oBaHusi y oOyuaromierocss OyayT c(opMHUpOBaHbI
MeTanpeIMETHbIC pe3yJIbTaThl, XapaKTepU3yIOIIHeCs OBJIaJICHHEM
YHUBEPCATbHBIMU M03HABATEILHBIMU NEHCTBUSMH, YHUBEPCATHHBIMA
KOMMYHUKATUBHBIMU ~ JICUCTBUSMHU W YHHUBEPCAIBHBIMU  PETYJSTUBHBIMU
EUCTBUSIMU.

146.3.2.1. YauBepcanbHble [O3HABATENbHBIE JCHCTBHS  0OECIEUYUBAIOT
dbopmupoBaHre 0a30BBIX KOTHUTHBHBIX MPOIECCOB OOyYarOMMXCs (OCBOCHUE
METOJIOB  TO3HAHUS  OKPYXKAIOIIETO  MHUpa, NPUMEHEHUE  JIOTMYECKHX,
UCCJIeI0BATENCKUX ONepalfii, yMeHu paboTtats ¢ uHbopmaImei).

146.3.2.2. Y obyuaromerocs OyayT chopMHUpPOBaHBI CIEAYIOIIHE 0a30BbIE
JOTHYECKHE JEMCTBHUS KaK YacThb YHHMBEPCAIbHBIX MO3HABATENIbHBIX YYEOHBIX
JEVCTBUU:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKKM MAaTEeMAaTHUYECKUX
O00OBEKTOB, TIOHATUH, OTHOIICHWA MEXIY TMOHATHSIMH, (POPMYIHPOBATH
oTpesieNieHus] TIOHATUH, YCTAHABIMBATH CYIECTBEHHBIA MPU3HAK KiIacCU(UKAIINH,
OCHOBaHMS JJi1 0000IICHUS M CPaBHEHUS, KPUTEPUU MTPOBOIUMOIO aHAIN3A;

BOCIPUHUMATh,  (HOpMyJIHMpoBaTh W  MPeoOpa3OBBIBATH  CYXKICHUS:
yTBEPAUTENbHBIE U OTPUIIATENbHbIE, €IUHIUYHbIC, YACTHBIE U 00II1E, YCIOBHEIE,

BBISIBJISITH MATEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U POTUBOPEUNS
B (akrTax, JaHHBIX, HAONIOJACHUSIX M YTBEPXKICHUSX, Mpeajiaratb KPpUTEPUHU IJIs
BBISIBJICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEUMI;

MIPOBOANTH BBIBOJBI C HCIOJIH30BAHHUEM 3aKOHOB JIOTUKH, JAETYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUCHHH, YMO3aKIIFOUEHHH 110 aHATIOTHH;

pazOupaTh J0Ka3aTeIbCTBA MATEMATHUECKUX YTBEPXKIACHHUMN (TpsSMbIE U OT
IPOTUBHOTO), TPOBOJUTH  CAMOCTOATEIBHO  HECIOXKHBIE  JOKAa3aTEeIbCTBA
MaTeMaTH4eCKnX (DaKTOB, BHICTPAWBATh apTyMEHTAIUIO, MMPUBOAUTH MPUMEPH U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHMUS;

BBIOMpATh CHOCO0 pernieHus y4eOHOM 3agauu (CpaBHUBATh HECKOJIBKO
BapHAHTOB PEIICHUS, BRIOMPATh HaOO0Iee MOIXOASAIINN C YIETOM CAMOCTOSITEITEHO

BBIJICIICHHBIX KPUTEPUEB).



146.3.2.3. Y obyuatomerocs OynyT cOpMHUpPOBaHBI CIEAYIOIIHE 0a30BbIE
UCCIICIOBATENIbCKUE JCHCTBUS KaK 4YacTh YHUBEPCAJIBHBIX IO3HABATEIBHBIX
y4eOHBIX 1eHCTBUM:

UCIIOJIb30BaTh BOIPOCHI KaK HCCIEI0BATENbCKUM HHCTPYMEHT IO3HAHUA,
dbopMynmupoBaTh  BOMPOCH,  (UKCHPYIOIIME  TMPOTHBOpPEYHE,  MPOoOJIeMy,
CaMOCTOSITENIFHO YCTaHABJIMBATh HMCKOMOE W JaHHOE, (OpPMHUpPOBATH THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIINIO, MHEHHUE;

OPOBOAWTH IO CAMOCTOSITEIbHO COCTaBICHHOMY IUIaHY HECIOXKHBIN
OKCIIEPUMEHT, HEOOJIBIIIOE WCCIICIOBAaHUE I10 YCTAaHOBICHHIO OCOOCHHOCTEH
MaTEeMaTHIECKOTO 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTY COOOM;

CaMOCTOSATEILHO (HOPMYIUPOBATh OOOOIIEHHUST M BHIBOJABI MO PE3yJIbTaTaM
NpOBEAEHHOTO  HAOMIOACHMS, MCCICAOBAaHUS, OICHUBATh  JIOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB H 0000IICHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MpoOIlecca, a TakKe BBHIJIBUTATh
MPEJIMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIOBHUSX.

146.3.2.4. Y oOyuaromerocs OyayT choOpMHpOBaHBI yMEHHS paboTaTh C
uHpOpMaIMel Kak 4acTh YHUBEPCAIBHBIX TIO3HABATEIILHBIX YUCOHBIX IEHCTBUI:

BBISIBJISITH  HEJIOCTATOYHOCTh M W30BITOYHOCTh HH(OpPMAIMH, aHHBIX,
HEOOXOUMBIX JIJIsl pEUICHHUs 3a/1a4H;

BbIOMpaTh, aHAIM3UPOBATH, CHCTEMATHU3UPOBATh U HMHTEPHPETUPOBATH
WHGOPMAITHIO PA3TMYHBIX BUAOB U (DOPM MIPEICTABICHHUS,

BbIOMpaTh (QopMy TmpeAcTaBieHUs HWHPOPMAIMU H  HWUIIOCTPUPOBATH
pelaeMble 3314l CXeMaMu, TuarpaMMaMu, HHON TpaduKoil 1 UX KOMOWHAIUSIMU;

OLICHMBATh HAAEXHOCTh HMH(POpPMALUM IO KPUTEPUSIM, NPEI0KEHHBIM
YUUTEIEM WU CPOPMYJIUPOBAHHBIM CAMOCTOSATEIBHO.

146.3.2.5. YauBepcanbHble KOMMYHUKAaTUBHBIE JCUCTBHUS OOECIEUYUBAIOT
c(hOpPMHUPOBAHHOCTH COITUATBHBIX HABBIKOB 00YYaIOLTIXCS.

146.3.2.6. Y oGyuatomerocst OyayT chopMupoBaHbl yMEHUSI OOIIEHUS Kak
4acTh YHUBEPCAJIbHBIX KOMMYHUKATUBHBIX YU€OHBIX JI€HCTBUM:

BOCIPUHUMATH U (POPMYITHPOBATH CYKICHUS B COOTBETCTBUH C YCIOBHIMH U

oesIMu O6IH€HI/IH, ACHO, TOYHO, I'PAaMOTHO BbIpa’KaTb CBOIO TOYKY 3PCHHA B YCTHBIX



U THCbMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS 10 XOJy pELIeHUs 3aJauyud U
MOJIyYeHHBIM pe3yJjIbTaTaMm;

B X0Ji¢ 00CYKJIeHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCY>KIaeMON TEMBI,
npoOsieMbl, pelaeMol 3a7aud, BBICKA3bIBaTh HJIEW, HALCJICHHBIE HA IOUCK
pElIeHUs, COMOCTaBISATh CBOM CYXJEHUS C CYXICHUSIMHU JPYTHX YYaCTHHUKOB
nuasnora, oOHapy>KMBaTh pa3jM4yMe M CXOJCTBO MO3UIUNA, B KOPPEKTHOU (opme
(dbopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHUS;

MPENICTaBIATh Pe3yJIbTaThl PEIICHUS 33]]aui, SKCIIEPUMEHTA, UCCIEIOBAHNUS,
MPOEKTa, CAMOCTOSITEIbHO BBIOMpaTh (QopMaT BBICTYIUICHUS C Y4€TOM 3ajad
MPE3EHTAllUU U OCOOEHHOCTEH ayTUTOPHUHU.

146.3.2.7. Y oOyuatoierocst 0y 1yT chOpMUPOBAHBI yMEHHSI COTPYTHUYECTBA
KaK 4acCTh YHUBEPCAIbHBIX KOMMYHHKATUBHBIX YUEOHBIX JCHCTBHIA:

MOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMaHAHOW U WHIWBUIYaTbHOU
paboThI U PEIICHUH YYECOHBIX MATEMAaTUYECKUX 3a]1aY;

NPUHUMATH I€JIb COBMECTHOM [EATEIbHOCTH, IJIAHUPOBATH OPraHU3ALUIO
COBMECTHOI pPalOTHI, paclpeaensiTh BUIbI pabOT, AOrOBapUBATHCSA, 00CYXKIATh
MPOILIECC U PE3YNbTAT PA0O0THI, 0000IATh MHEHUS HECKOJIBKHX YEJIOBEK;

y4aCTBOBATh B IPYIIOBBIX (hopMax paboThl (00CYXACHUSI, OOMEH MHCHUSIMH,
MO3TOBBIE IITYPMBI B IPYTHE), BBITIOTHATH CBOIO YaCTh PA0OTHI M KOOPAUHUPOBATH
CBOM JICHCTBHS C IPYTHUMH YWICHAMU KOMaH/Ibl, OIEHUBATh KAYECTBO CBOETO BKJIaIa
B OOmMHA TPOAYKT TO KpUTEpUsIM, CGHOPMYJIUPOBAHHBIM  YYaCTHHUKAMU
B3aUMOJICHUCTBUA.

146.3.2.8. YauBepcanbHble  pEryJsITHBHBIC  JEHCTBUS  OOECIEUMBAIOT
(OpMHUPOBAHNE CMBICTIOBBIX YCTAHOBOK U KM3HEHHBIX HABBIKOB JIMYHOCTH.

146.3.2.9. ¥V oOy4aromierocs OynyT c(hOpMHUPOBaHbI YMEHUS
CaMOOpTaHU3aIMHU KaK YacCTh YHUBEPCAIbHBIX PETYISTUBHBIX YUCOHBIX JEHCTBHIA:

CaMOCTOSITENIFHO COCTABJIATH IUTAH, QJITOPUTM pEIICHHS 3a1adyd (WIH ero
4acTh), BBIOHMpaATh CIIOCOO pEIIeHUS ¢ Y4YETOM HMEIOIIUXCI pPEeCcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTHUPOBATh W KOPPEKTUPOBATH BapUaHTbHI
peuieHuii ¢ yuéToM HOBOM MH(pOpMaIu.

146.3.2.10. Y obyuaromierocs OyayT chopMUpOBaHBI YMEHUS CAMOKOHTPOJIS



KaK 9aCTh YHUBEPCAJIbHBIX PETYJISITUBHBIX YUCOHBIX IEHCTBUIA:

BJIAJIETh CIIOCOOaMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoIiecca U pe3ysbrara
pelieHns MaTeMaTHYeCKOH 3a7a4u;

MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH TIPHU PEIICHUH 3a/1a4H,
BHOCUTh KOPPEKTHBBI B JICATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIMMOOK, BBISBICHHBIX TPYIHOCTEIH;

OLICHHMBATh COOTBETCTBHE pPe3yJbTaTa JIEATEIbHOCTH MOCTABICHHOM IIENU U
YCIOBHSIM, OOBSCHSITh TPUYHHBI TOCTHKCHUS WU HEIOCTHKCHHUS 11eTTH, HaXOIUTh
OIUOKY, JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

146.3.3. IlpeameTHble pe3yabTaThl OCBOCHHUS IMPOTrPaMMBbI MO MaTeMaTHKE
MPEJICTaBJICHBI 110 roJlaM 00yUYeHHUs B paMKaX OTJEIbHBIX yUeOHBIX KypcOB: B 5—6
Kimaccax — Kypca «Marematukay, B 7-9 Kkimaccax — KypcoB «AunreOpay,
«I"eomeTtpusi», «BeposSTHOCTh U CTATUCTUKAY.

146.4. ®enepanbHas pabouas nporpamma yueOHOro Kypca «MaremaTuka» B
5-6 knaccax (anee COOTBETCTBEHHO — ITporpaMma yaeOHoro Kypca «Martematukay,
y4eOHBIN KypC).

146.4.1. [losicHuTenbHAs 3aMKCKa.

146.4.1.1. [IpuopuTeTHBIMU TIETSIMH OOYUYEHHS MaTeMaTUKe B 5—6 Kiaccax
SIBIISIFOTCSA

poAoKeHNE (POPMHUPOBAHHSI OCHOBHBIX MATEMAaTUYECKUX MOHITHIA (UHUCTIO,
BEJIMYMHA, TeOMeTphueckas ¢urypa), 00eCneynBaIONIMX IMPEEMCTBEHHOCTh H
MEPCTIIEKTUBHOCTH MATEMATHUECKOTO 00Pa30BaHUsI 00y UArOIINXCS;

pa3BUTHE WHTEIUIEKTyaIbHBIX U TBOPYECKHX CIIOCOOHOCTEH 00ydaromuxcs,
MO3HABATEJIbHON aKTUBHOCTH, UCCIICIOBATEILCKUX YMEHUH, HHTEpECca K U3YUEHUIO
MaTEeMaTUKH;

MOJIBe/ICHUE O0YyYaromMXcs Ha JTOCTYIMHOM Ui HUX YPOBHE K OCO3HaHUIO
B3aMMOCBS3M MAaTEMaTHUKH U OKPYKAIOIIETO MUPA;

dbopmupoBaHre (QYHKIIMOHATLHON MaTEMaTHYECKONW T'PaMOTHOCTHU: YMEHHUS
pacno3HaBaTh MaTEMaTUYECKUE OOBEKThl B PEAIbHBIX YKU3HEHHBIX CUTYaIUsX,
MIPUMEHSATHh OCBOSHHBIC YMEHWSI TS PEIICHUS MTPaKTUKO-OPHUEHTHPOBAHHBIX 3aad,

HHTCPIIPCTUPOBATL IIOJMYUCHHBIC PC3YJIbTaTbl M OLUCHWBATL MX HAa COOTBCTCTBHC



IIPAKTUYECKON CUTYyalUH.

146.4.1.2. OcHOBHBIE JUHUU COJIEPIKAHUSI Kypca MaTeMaTUKH B 5—6 Kjaccax
— apudmeTHUecKass U TeOMETpPHYEcKas, KOTOPbIE pa3BHBAIOTCS MapaljiesIbHO,
KaXk7asi B COOTBETCTBUH C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCHUMO OJ(HA OT
JPYroii, a B TECHOM KOHTaKTe M B3auMojeicTBuu. Takxke B Kypce mMaTeMaTHKU
MPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTAMHU alNreOpbl U ONMUCATEIBHOM CTaTUCTUKH.

146.4.1.3. I3yuenne apuMeTHYECKOTO MaTepuana HayuHAeTca  Co
CUCTEMAaTH3allMl U PA3BUTHS 3HAHWI O HATypaJbHBIX YHUCIAaX, MOJYyYEHHBIX Ha
YpPOBHE HaudalbHOTO o0mero obpa3oBanHusa. [Ipu >TOM COBeplIEHCTBOBAHUE
BBIYMCIIUTENILHON TEXHUKH U (OPMHUPOBAHUE HOBBIX TEOPETUUYECKUX 3HAHUU
COYETaeTCA C Pa3BUTHUEM BBIYMCIHUTEIBHON KYJIbTYphI, B HACTHOCTU C 00yYEHUEM
IPOCTEUIINM NPUEMAM NPUKUIKHA U OUEHKH PE3yJIbTaTOB BhIUMCIEHUMN. V3yueHne
HATypalbHBIX YHCENl MPOAOJIKAETCSs B 6 Kiacce 3HAKOMCTBOM C HadyalbHBIMU
MOHATUSMHU TEOPUU JEITUMOCTH.

146.4.1.4. Hayano wu3ydeHusi OOBIKHOBEHHBIX M JCCSITHUYHBIX JpoOeii
OTHECEHO K 5 Kjaccy. DTO NEpBbI 3Tall B OCBOCHUH JIpo0Oe, KOraa NpOUCXOIUT
3HAKOMCTBO C OCHOBHBIMM HJESMHU, MOHIATUSIMHU TeMbl. [Ipu 3TOM paccmoTpeHue
OOBIKHOBEHHBIX JpOOEH B MOJTHOM 00BbEME MPEAIIECTBYET U3YUCHUIO ECATUYHBIX
JIpo0eit, 4To 11e7eco00Pa3HO ¢ TOYKH 3PEHUS JIOTUKHU WU3JI0KEHUS YMCIIOBOU JIMHUH,
KOTJla MpaBujia JCHCTBHM C JOECATUYHBIMH JPOOSIMH MOXXHO OOOCHOBAaTh YK€
U3BECTHBIMHM QJITOPUTMAMH BBITIOJIHEHUS JEUCTBUN ¢ OOBIKHOBEHHBIMH JPOOSMHU.
3HAKOMCTBO C JIECATUYHBIMHU APOOSIMH PACHIUPUT BO3MOXKHOCTHU JUISI TTIOHUMAaHUS
00y4JarImUMHUCs TPUKIAIHOTO TPUMEHEHHUsT HOBOW 3aMUCH MPU U3YUYEHUH IPYTHX
IIPEIMETOB U IPU MPAKTUYECKOM HCIIONBb30BaHNU. K 6 Kiaccy OTHECEH BTOpOH 3Tall
B M3yUYEHUU JIpo0OEil, I/ie MPOUCXOIUT COBEPIICHCTBOBAHNE HABBIKOB CPABHEHUS U
npeoOpa3oBaHusg Jpo0Oei, OCBOEHUE HOBBIX BBIYMCIHUTENIBHBIX AJITOPUTMOB,
OTTaYMBAHUE TEXHUKU BBIYMCICHHUM, B TOM UYHCJIE 3HAYCHUN BBIPAKCHUM,
COJIEpKalIMX U OOBIKHOBEHHBIE, M JECSATHYHbIE IpOOM, YCTAaHOBJIEHHE CBS3EU
MEX1y HUMH, pacCMOTpEHUE NPUEMOB peIIeHUs 3a1a4 Ha Jpoou. B Hadane 6 kinacca
IMPOUCXOIUT 3HAKOMCTBO C IOHATHEM MPOLEHTA.

146.4.1.5. OCOOEHHOCTBIO H3yUEHUS TOJIOKHUTEIBHBIX W OTPUIIATEIBHBIX



YHCell SIBISIETCS TO, YTO OHHM TAaKXK€ MOTYT pacCMaTpUBAThCA B HECKOJIBKO 3TaroB. B
6 kiacce B Havasie usyudeHus Tembl «[lonokuTenapbHble U OTPULIATENBLHBIE YUCIIA»
BbIensieTcss moaTema «llenple uymcnma», B paMKax KOTOpOM 3HAKOMCTBO C
OTPHUIIATEITLHBIMU YUCIIAMU U JICUCTBUSMU C MTOJOKUTEITHHBIMH U OTPUIATEITHHBIMA
YHUCJIaMH TIPOUCXOJIUT HAa OCHOBE COJEPKATEIBHOTO MOAXO0/Aa. JTO MO3BOJSET Ha
JIOCTYITHOM YpPOBHE TO3HAKOMUTb OOydYarolMXcsi TMPAKTHUYECKH CO BCEMHU
OCHOBHBIMH TIOHATUSMH TEMBI, B TOM YHCJI€ WM C TMpPaBWIAMH 3HAKOB IpHU
BBIMIOJTHEHUH apu(PMeTHuecKux AercTBuil. M3ydeHne panmoHaabHbIX yuces Oyaer
IIPOJIOJKEHO B Kypce anredphl 7 Kiacca.

146.4.1.6. [Ipu oOydeHUH pEHICHUIO TEKCTOBBIX 3a7ad B 5—6 Kjaccax
UCTIIONB3YIOTCS  apumeTnueckue  mpuémbl  pemeHus. Ilpu  orpaboTke
BBIUHCIIUTENBHBIX HABBIKOB B 5—6 Kjlaccax pacCMaTpUBAIOTCS TEKCTOBBIC 3aJauu
CJIEIyIONIMX BUAOB: 3aJa4d Ha JBUXKEHUE, HA YacTH, HA TOKYNKH, HA paboTy U
MIPOU3BOAUTENILHOCTD, HA MPOLICHTHI, HA OTHOLIEHUS U nponopimu. O0yyaromuecs
3HaKOMATCA C MpUEMaMH pELIeHUs 3a1ad 1epedopoM BO3MOXKHBIX BAapUAHTOB,
ydarcs paboTtath ¢ HHpOpMAIMEH, MpeACTaBIEHHOW B ¢opMe TaOIUIl WIH
JUarpaMm.

146.4.1.7. B nporpamme ydeOHOro Kypca «MaTeMaTuka» MperyCMOTPEHO
dbopMupoBaHHEe TPOMEACBTHUECKUX alreOpanveckux mpenacraBieHuil. bykBa kak
CUMBOJI HEKOTOPOTO YHCIa B 3aBUCHMOCTH OT MaTeMaTHYeCKOr0 KOHTEKCTa
BBOJIUTCS TIOCTENEHHO. ByKBEeHHas CHUMBOJIMKA IIMPOKO HCIOJIB3YETCS MPExKIIe
BCETO JIJIS 3aMMCH OOIINX YTBEPKIACHHUH U TPENJIOKEHUH, (POPMYJI, B YACTHOCTH JJIsI
BBIUHCJICHHS] TEOMETPUYECKHUX BEJIMUNH, B KAUECTBE «3aMECTUTEIISD» YnCa.

146.4.1.8. B mporpamme ydebHOro Kypca «Maremaruka» mpecTaBlieHa
HarJIsIIHass TEeOMETpHs, HalpaBJeHHas Ha pPa3BUTHE OOPA3HOTO MBIIUICHUS,
MPOCTPAHCTBEHHOTO BOOOpaKEHUs, M300pa3UTEIIbHBIX YMEHUN. DTO BaXKHBIN 3Tall
B M3YYCHHH T€OMETPUHU, KOTOPHIA OCYIIECTBIICTCS HA HATJISTHO-TIPAKTHIECKOM
YpOBHE, ONUPAETCS Ha HaIIAJHO-00pa3HOE MbIIUIEHHE oOydaromuxcs. bospras
pOJIb  OTBOAUTCS  MPAKTUYECKOM  NEATEIbHOCTH, OIBITY, 3KCIEPUMEHTY,
MozenrpoBaHuto. OOyyarommecs 3HaKOMSTCSI ¢ T€OMETPUYECKUMHU (pUTypamMu Ha

IJIOCKOCTH M B MPOCTPAHCTBE, C HUX MPOCTEUIIMMH KOH(MUTYpalUsIMH, ydarcs



M300pakaTh WX HA HEIMHOBAHHOW M KIIETYaTOW Oymare, pacCMaTpUBaIOT HX
MpOCTENIINE CBOMCTBA. B mpolecce M3yyeHHs] HaAriIsAHOM TE€OMETPUU 3HAHUS,
MOJIyYCHHBIC OOYYaIOIMMUCS Ha YPOBHE HAYAIBHOTO OOIIEero oOpa3oBaHUS,
CUCTEMaTU3UPYIOTCS U PACHIUPSIOTCS.

146.4.1.9. CormacHo ydyeOHOMY TIuUlaHy B 5—6 Kiaccax H3ydaeTcs
WHTETPUPOBAHHBIN MpeaMeT «MaTemMaTuka», KOTOPhIN BKIIIOYAET apu(PpMETHIECKUN
MaTepuall U HarJJIHYI0 T€OMETPHUI0, a TAaKXKe MPOINEAECBTUUYECKUE CBEACHUS U3
anreOpsbl, SJIEMEHTHI IOTUKU U Hayalla OMUCATEeIbHOW CTATUCTUKH.

146.4.1.10. O0mmiee 4YMCIO YacoB, PEKOMEHJOBAHHBIX I H3YYCHHS
MatemaTuku, — 340 gacoB: B 5 kitacce — 170 gacoB (5 4acoB B HeJelt0), B 6 Kjacce
— 170 gacoB (5 yacoB B HEEINIO).

146.4.2. Coneprxanue o0yueHus B 5 Kiacce.

146.4.2.1. HatypanbHble Yucia ¥ HYJIb.

Harypansnoe uucno. Psan Hatypanbbix uuncen. Yuciao 0. M3oOpaxenue
HaTypaJIbHBIX YUCEJ TOYKAMH Ha KOOPJIMHATHOM (YUCIIOBOM) MPSAMOM.

[To3unmonnas cucrema cuucieHus. Pumckas Hymepanusi Kak MpuMep
HEIMO3UIMOHHON CUCTEMBI CUUCIIEHUs. [lecaTuuHas cucremMa CUMCIICHUS.

CpaBHEeHUE HaTypaJIbHBIX YUCEJ, CPABHEHUE HATYpPaJbHBIX YHCEI C HYJIEM.
Crioco6s1 cpaBHeHUs. OKpyTIIEHWE HATypaTbHBIX YUCE.

CrnoxeHue HaTypajdbHbBIX YHCEN, CBOMCTBO HYJISI IPU CJIOKEHUH. Beruntanue
KaK JeicTBUE, 00paTHOE CIOKEHHIO. Y MHOXKEHHE HATypaJbHBIX YKCEJ, CBOHCTBA
HYJISl U €IMHUIIBI IPYU YMHOXKEHUU. JleieHne Kak JIecTBrEe, 00paTHOE YMHOKEHUIO.
KommionenTsl  nmeiicTBuM, CBsi3b Mexay HuMmu. [IpoBepka pe3ynbrara
apudmerndyeckoro naeiictBusa. I[lepeMecTuTenbHOe M CcouyeTaTeIbHOE CBOMCTBA
(3aKOHBI) CJIOKEHUS UM YMHOXXEHHs, pPACHpPEeIUTEIIbHOE CBOMCTBO (3aKOH)
YMHOKEHHSI.

Ucnonb3oBanue OyKB AJist 0003HAYEHUSI HEU3BECTHOTO KOMITIOHEHTA U 3aIIUCH
CBOMCTB apu(METUYECKUX JTCUCTBUH.

JlenuTenn M KpaTHbIE 4YHUCHa, Pa3loKEeHHE Ha MHOxkuTenu. lIpocteie u
coctaBHble yucna. [Ipusnaku nenmmmoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkom.

Crenennp ¢ HaTypaJIbHBIM I10Ka3aTCJICM. 3anuch 4Yuciaa B BHAC CYMMBbI



Pa3psIHBIX ClaraeMbiXx.

UucnoBoe BbIpaKEHUE. BblUnCIEHUWE 3HAYEHUN YHUCIOBBIX BBIPAKEHHI,
MOPSAIOK  BBINIOJHEHUS  JAeucTBUM.  lMcnonb3oBaHWe TIPU  BBIYMCIICHHSX
MEPEMECTUTEILHOTO UM  COYETATEJIbHOTO CBOMCTB (3aKOHOB) CIIOXKEHUS U
YMHOXEHUSI, paCIpeICIUTEIbHOIO CBOMCTBA YMHOXKEHUS.

146.4.2.2. Ipobwu.

[IpencraBnenne o Apobu Kak cHocodbe 3amucH YacTH BEIMYUHBL.
OO0swikHOBEHHBIE IpoOu. [IpaBunbpHBIC U HEMpaBUIIbHBIE IpoOu. CMemanHas 1poob,
MPE/ICTABICHUE CMEIIaHHOW ApoOM B BHJIE HEMPABWIHHOW JIpOoOU M BbIACIICHUE
1EJI0M YacTH YHcia U3 HenmpaBuibHOU JpoOu. M300pakeHue npobeit ToukaMu Ha
yucioBoi npsimoit. OcHoBHOE cBoMCTBO npodu. Cokparienue apodei. [IpuBenenne
IpoOu kK HOBOMY 3HameHatemto. CpaBHEHHE IpOOeH.

CrnoxeHue ¥ BbIYUTaHUE JIpoOei. YMHOKEHUE U JiesieHne 1poOeid, B3auMHO-
oOpaTHbie 1pobu. HaxoxaeHne yacTu 1eaoro U 1ejioro Mo ero 4YacTy.

Hlecatuunas 3anuchk aApooOei. IlpeacrtaBieHue necsITUYHOW IpoOU B BHUJIE
OOBIKHOBEHHOHM. M300pakeHne MAeCATUYHBIX JpoOeil TOYKaMH Ha YHCIOBOU
npsimoil. CpaBHEHUE NECITUYHBIX IPOOEH.

Apudmernueckre JEHCTBUS C JECATUYHBIMH ApoOsimu. OKpyrieHue
JECATUYHBIX APOOEH.

146.4.2.3. Pemenne TEKCTOBBIX 3a]1a4.

Pemenne TekCTOBBIX 3amad  apupMeTHYecKUM crocoOoMm. Pemienue
JOTUYECKUX 3ajiay. PemeHue 3amad mepeOoOpoM BCEX BO3MOKHBIX BapHUAHTOB.
Hcnonb3oBanue npu penieHuu 3a1ad TabuIl U CXEM.

Pemienne 3amau, coaepkalmmx 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIIMYHMHBI:
CKOpPOCTb, BpEMsI, pAacCTOSIHUE, LI€Ha, KOJIMYECTBO, CTOMMOCTh. EIWHHUIIBI
MU3MEPEHUS: MacChl, 00bEMA, IIEHBI, PACCTOSHUS, BpEMEHU, CKOPOCTU. CBA3b MEXKTY
€UHULIAMHU U3MEPECHUS KaXKI0U BEJIMUUHBI.

Petienre 0oCHOBHBIX 3aj1a4 Ha JIpOOH.

[IpencrasieHue naHHBIX B BUE TaOIUI, CTOJIOYATHIX JUATPAMM.

146.4.2.4. HarnsaHas TeOMETpHSL.

Harnsanuele npeactaBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, IpsMasd,



OTPE30K, JIy4, YroJl, JOMaHasi, MHOTOYTOJIbHUK, OKPY’KHOCTb, KpyT. Yroul. [Ipsamoi,
OCTpBIN, TYTIOW U pa3BEPHYTHIN YIJIbI.

JInuHa oTpe3Ka, MEeTpUYECKUE €IUHULIBI JUIMHBL. [[TMHa TOMaHOM, IEpUMETP
MHOI'OYTOJIbHUKA. MI3MepeHre U NOCTPOEHHE YTIJI0B C IOMOIIBIO TPAHCIIOPTUPA.

Harnsanele npencraBineHus o (urypax Ha IUIOCKOCTH: MHOTOYTOJIBHHK,
NPsIMOYTOJIbHUK, KBAJIpaT, TPEYTOJIbHUK, O PABEHCTBE (PUTYD.

N3o0pakenne ¢uryp, B ToM uucie Ha kierdatoud Oymare. [loctpoenme
KOH(UTYypaluii U3 JacTeil mpsiIMON, OKPYKHOCTH HAa HEIMHOBAHHOW M KJIETYATOU
Oymare. VMcnonb30BaHue CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIbHHUKA, KBAJIpaTa.

[Imomaae MPSAMOYTOJbHUKA KW MHOTOYIOJIBHUKOB, COCTAaBJIEHHBIX U3
IPSIMOYTOJIBHUKOB, B TOM 4YHclie (QUTryp, n300pakE€HHBIX Ha KIET4aToil Oymare.
EnvHnner namepeHns mionaau.

Harnsanble npeacTaBieHus 0 IpOCTPAHCTBEHHBIX PUTYypax: NPSIMOYTOJIbHBIH
napauenenunen, — kKyo, — MHororpaHHuku. — M3o00paxkeHue — mpocTermmx
MHOTOTpaHHUKOB. Pa3BépTkm kyba u mnapamrenenunena. CozmaHue Mojenen
MHOT'OTPaHHUKOB (M3 OyMaru, IpoBOJIOKH, TUIACTUINHA U APYTUX MaTEPUAJIOB).

O0bEM MpAMOYTOJIBHOTO Mapajuienenumnena, Kyoa. EauHuiml usmepenus
o0BEMa.

146.4.3. Coneprxanue o0yueHus B 6 Kiacce.

146.4.3.1. HatypanbHble yucna.

Apudmernueckre NEHCTBUSA C MHOTO3HAYHBIMU HATYpaJbHBIMH YHUCIAMHU.
YuciioBble  BBIpAKEHHUSA, TMOPSAOK  JECUCTBUI, HCHOJb30BAHHE  CKOOOK.
Hcnonp30BaHre YU BEIYUCIEHUAX IEPEMECTUTEIBHOTIO U COYETATEIBHOTO CBOMCTB
CJIOXKEHUS U YMHOXEHUS, PACIIPEIEIUTEIBHOTO CBOMCTBA yMHOXKEHMS. OKpyTiieHne
HaTypaJbHbIX YHCEIL.

JleauTenu U KpaTHbIE YKciia, HAMOOJIBIINNA OOLIUNA NEIUTENIb U HAaUMEHbIIIEe
oOwiee kpaTHoe. [{enrmMocTh CyMMBI M POU3BEACHHUS. JleIeHne ¢ 0CTaTKOM.

146.4.3.2. IpoOu.

OObIKHOBEHHAss JIpPOOb, OCHOBHOE CBOMCTBO JPOOH, COKpaIleHHE IPOOCH.
CpaBHeHue U ynopsiioudBanue apooeit. Pemenue 3aa4 Ha HaX0XKJICHUE YacTH OT

oejaoro M nejIoro Imo C€ro 4actu. I[p06Hoe YUCJIO KaK pe3yjbTaT IACJICHUA.



[IpencraBnenne AecSITHIHON IpOOH B BUE OOBIKHOBEHHOW TPOOU U BO3MOXKHOCTD
IpeCTaBIeHNUs] OOBIKHOBEHHOM Jpo0u B BUAE JAecATUYHOU. JlecsaTuuHble ApooU U
METpHUYECKasi CucTeMa Mep. ApudMeTHIecKe TeWCTBHS 1 YUCIOBBIC BEIPAKCHHUS C
OOBIKHOBEHHBIMHU U JICCATUIHBIMH JIPOOSMH.

OtHomienue. JleneHue B JaHHOM OTHOUIEHWH. MacmTab, Oponopius.
[IpumMeHeHre nponopiLuil Npy pelIeHUH 3a1ay.

[TonsiTue mporeHTa. Berancnenue nporeHTa OT BEJIMYUHBI U BETHYUHBI 110 €€
MPOIICHTY. BhIpakeHre TPOIEHTOB JIECATUYHBIMH ApoOsiMu. Permenue 3amad Ha
MPOLICHTHI. BhIpaskeHre OTHOIIIEHUS BEJIMYUH B IIPOLICHTAX.

146.4.3.3. [TonoxxuTenbHbIE U OTPUIIATEIIHHBIC YHCIIA.

[TonoxxutenbHple U OTpULATENBHBIE Ynciia. Llenple yncma. Monyne uncna,
reOMETpUYEeCKasl WHTEpHIpeTanus Momyis uyucia. M3o0pakeHue uwucen Ha
KOOpJIMHATHOM  mpsMmoi.  YucimoBele  npomexyTku. CpaBHEHHE  YHCElL
Apudmernueckue TeUCTBUS C MOJOKUTETLHBIMU U OTPUIATEIIbHBIMUA YUCITAMH.

[IpssMoyrosbHAs crcTeMa KOOpAWHAT Ha TUIOCKOCTH. KoopanHATH TOYKK HA
IUTOCKOCTH, abcuucca u opannara. [loctpoenne Touek u GUryp Ha KOOpIWHATHON
MJIOCKOCTH.

146.4.3.4. BykBeHHBIC BBIPKCHUS.

[Ipumenenne OyKB 1JIs 3alMCH  MAaTEMaTUYECKUX  BBIPAKCHUH W
npeioxkennit. CBoiicTBa apu(METUYECKUX JTEUCTBUN. ByKBEHHbBIE BBIPAKECHUS U
YHUCJIOBbIE TOJICTAHOBKU. ByKBEHHBIE pPaBEHCTBA, HAXOXKIECHUE HEU3BECTHOIO
KoMITOHEeHTa. DopMynbl, (HOPMYJIBI TEPUMETpa W TUIOMIAJA TMPSIMOYTOJIBHUKA,
KBajpara, 00bEMa mapauiesenuneaa u Kyoa.

146.4.3.5. Penienuie TEKCTOBBIX 3a]1a4.

Pemenne TekCTOBBIX 3amad  apupMeTHYecKuM crocodom. Pemienue
JIOTUYECKUX 337ad. Pemenne 3a1aq mepeOopoM BCceX BO3MOXKHBIX BaPHAHTOB.

Pemenne 3amad, comepikamuyx 3aBUCHMOCTH, CBS3BIBAIONINX BEITUYUHBI:
CKOPOCTb, BpeMs, paccTosiHue, 1eHa, KOJIMYECTBO, CTOUMOCTb,
MPOU3BOAUTEIILHOCTh, BpeMs, 00bEM paboThl. ENWHUIBI U3MEpPEHHs: MacChl,
CTOMMOCTH, PACCTOSTHUS, BpEMEHHU, CKOPOCTH. CBSI3b MEXTy STUHUIIAMHA H3MEPEHUS

Ka)XJI0M BEJIMUUHEIL.



Pemenne 3amad, CBA3aHHBIX C OTHOLUIEHHWEM, MHPONOPLUOHAIBHOCTHIO
BEJIMYMH, IPOLIEHTAMH; PEIIEHNE OCHOBHBIX 3aja4 Ha IpOoOU U MPOLIEHTHI.

OueHka U NPUKUIKA, OKpyrieHue pesyibrara. CocTaBiieHHE OYKBEHHBIX
BBIPAKEHNH I10 YCIOBHIO 3aa4H.

[IpencraBneHre NaHHBIX C MOMOIIBIO Tabmuu U auarpamm. CrtonOuaTsie
JUarpaMMbl: YTEHUE U MIOCTpOECHUE. UTeHNE KPYTOBBIX AUATPAMM.

146.4.3.6. Harnsgaas reoMeTpusl.

Harnsoueie mpencraBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, MHpsMas,
OTpE30K, JIyY, yroJl, JJOMaHasi, MHOIOYT'OJIbHUK, YE€TBIPEXYTOJIbHUK, TPEYTOIbHUK,
OKPY>KHOCTb, KPYT.

B3auMHOEe pacnosio)keHHe ABYX MpsSMBIX Ha IUIOCKOCTH, IapajlielbHbIE
npsiMble, MEPIEHIUKYISpHbIE MpsMble. V3MepeHue pacCTOSHMI: MEXIy IBYyMS
TOYKaMH, OT TOYKH JI0 IIPSIMOM, IMHA MapIIpyTa Ha KBaJAPAaTHOMN CETKE.

M3mepeHre M IIOCTPOEHWE YIJIOB C IIOMOINBIO TpaHCIOpPTHpa. Buuel
TPEYrOJIbHUKOB: OCTPOYTOJIBHBIN, IIPSAMOYTOJIBHBIN, TyHOYTOJIbHBIMN,
paBHOOEIPEHHBIH, PAaBHOCTOPOHHUM. YeThIpEXYTOIBHUK, [IPUMEPBI
4eTBIPEXYTOJBHUKOB. [IpsIMOYroJIbHUK, KBaJpaT: UCIOJIb30BAHUE CBOMCTB CTOPOH,
yIioB, auaroHanei. M3o0paxkeHue reoMeTpUuecKux (Uryp Ha HEIMHOBAHHOU
Oymare ¢ WCHOJb30BAHUEM LMPKYJsS, JUHEHKH, YTrOJbHUKA, TPAHCIOPTHUPA.
[TocTpoenus Ha kneTyaToi Oymare.

[lepumerp wmHoroyronbHuka. IloHsTue muomanu QuUrypsl, €IUHULBI
u3Mepenus mionaau. [Ipubnmxéanoe n3mepenune miomaan Guryp, B TOM 4UCIIe Ha
KBajgpaTHOM ceTke. [IpubmmkéHHoe W3MepeHue MIUHBI OKPYXKHOCTH, TUIOMIAIN
KpyTa.

CummeTpust: IeHTpalibHasd, OCEBas U 3€pKalibHasi CHMMETPHUU.

[TocTpoeHne cUMMETPUYHBIX (HUTYD.

Harnsansie MIPEICTABIICHHUS 0 MIPOCTPAHCTBEHHBIX ¢purypax:
napajuienenunen, ky0, mpusma, OUpaMuja, KOHyC, LMIUHAp, Iap U cdepa.
N300paxeHne npocTpaHCTBEHHBIX (puryp. [Ipumepsl pa3BEPTOK MHOIMOTPAHHUKOB,
uuiaMHApa U KoHyca. Co3gaHue Mozenneld MpOCTPAaHCTBEHHBIX (puryp (u3 Oymaru,

MPOBOJIOKH, TUTACTUJIMHA U APYTUX MaTEPUAJIOB).



[Tonsitne 006béMa, equHUIEI U3MepeHus 00bémMa. OOBEM MPSAMOYTOIHLHOTO
napajenenunena, Kyoa.

146.4.4. IlpeameTHbIe pe3yabTaThl OCBOEHHUS MPOTPaMMbI y4E€OHOTO Kypca
«MaremaTtuka.

146.4.4.1. [IpenMeTHBIC PE3yabTAThl OCBOCHUS MPOrpaMMbl YU4eOHOTO Kypca
K KOHITy 00y4eHus B 5 Kjacce.

146.4.4.1.1. Yucna v BRIYUCTICHUS.

[lorumMaTh © TPaBWIBHO YNOTPEOJNATH TEPMHHBI, CBS3aHHBIE C
HATypaJbHBIMU YHCIIaMU, OOBIKHOBEHHBIMU U JECATUYHBIMU IPOOSMH.

CpaBHHMBaTh M YHOPSJIOYMBATHL HaTypajbHble 4YHUCIA, CpaBHUBATh B
MPOCTEUIITNX CITydastX OOBIKHOBEHHBIC TPOOH, TECITHUHBIE POOH.

CoOTHOCUTH TOYKY Ha KOOPJAMHATHOW  (YUCIOBOM) MpAMOM ¢
COOTBETCTBYIOIIUM € YHCIOM M H300pa)xkaTh HAaTypaJibHbIE YUCJIAa TOYKAMHM Ha
KOOPJAMHATHOM (YMCIIOBOM) MIPSMOM.

BreimonasaTe  apudMeTHdecKne NEUCTBUS C HATypaJbHBIMH YHCIAMH, C
OOBIKHOBEHHBIMU JAPOOSMU B MTPOCTEUIIINX CITyJasiX.

BoInonHATh NpOBEPKY, NPUKUAKY pPe3yJIbTaTa BEIYUCICHUN.

OKpyTJIsTh HaTypaJbHBIE YHCTIA.

146.4.4.1.2. Pemenre TEKCTOBBIX 3a/1ad.

Pemate TekcTOBBIE 3amaunm apu(YMETHUESCKHUM CIOCOOOM U C TIOMOIIBIO
OpraHM30BaHHOI'O KOHEYHOTO Mepedopa BCeX BO3MOKHBIX BAPUAHTOB.

Pemate 3amaum, cojepskamme 3aBUCHMOCTH, CBSI3BIBAIOIINE BEITUYMHBI:
CKOPOCTb, BPEMSI, PACCTOSIHHE, 11eHa, KOJIMYECTBO, CTOMMOCTb.

Hcnonb3oBaTh KpaTKUEe 3alHMCH, CXEMbl, TaONMUIbl, OO0O3HAUYCHUS TIPH
pelieHnu 3a1ad.

[Tonp30BaThC OCHOBHBIMH ~C€IMHHWIIAMH  W3MEPEHMsI: IIEHBI, MacCHl,
pacCTOSTHUS, BPEMEHH, CKOPOCTH, BBIpa)KaTh OJHHU CAWMHHUIBI BEITUYMHBI Yepe3
JpyTHE.

N3Bnekarp, aHAIM3UPOBaTh, OIEHUBATh MH(OPMAIUIO, TIPEACTABICHHYIO B
TabNuIle, Ha CTOJIOYATON TUarpaMMe, MHTEPIPETHPOBATH ITPEACTABICHHBIC TAHHEIE,

HCIIOJB30BAaTh JAaHHBIC ITPHU PCIICHUHN 3a14a4.



146.4.4.1.3. Harnsimaasi reomeTpus.

[Tosb30BaThCs TEOMETPUUECKUMU MOHITHSIME: TOYKA, MPsMasi, OTPE30K, Iy,
yTOJI, MHOTOYTOJIEHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh TIpEMEPHI OOBEKTOB OKPYXKAIOIMIETO0 MHpa, UMEHOIMHX (Gopmy
U3YYCHHBIX TEOMETPUUECKUX PUTYP.

Hcrnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YTJIAMH: BEPIIMHA, CTOPOHA; C
MHOTOYTOJIPHUKAMH: YTOJI, BEpIIMHA, CTOPOHA, AMArOHajdb;, C OKPYXHOCTBHIO:
paauyc, AuameTp, IEHTP.

N300paxkaTh HM3yueHHBIE TeOMETpUYECKHE (GUTYphl Ha HEJIMHOBAHHOU H
KJIETYaTO Oymare ¢ MOMOIIBIO UPKYJIS U JIMHEHKH.

Haxomuthe miuHBI OTPE3KOB HEMOCPEICTBEHHBIM M3MEPEHHUEM C MTOMOIIBIO
JUHEHKH, CTPOUTh OTPE3KH 3aJaHHOW JJIUHBI; CTPOUTH OKPYKHOCTHh 3aJIaHHOTO
paamyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YTJIOB MPSMOYTOJIBHIKA, KBAApaTa JJIs MX
MOCTPOEHUS, BEIYUCIICHUS TUIONIAIA U TIEPUMETPA.

Beraucnate mepuMeTp W IDIOMAAb KBajpaTa, NPsIMOYTOJbHUKA, (QUTYP,
COCTaBJICHHBIX W3 TPSIMOYTOJILHUKOB, B TOM uucie (uryp, m300pakEHHBIX Ha
KJIETYaToi Oymare.

[Tonp30BaThCSI OCHOBHBIMH METPUYECCKUMU €IUHUIIAMHA U3MEPCHHUS JJIHHBI,
TJIOMIAH; BEIPAXKATh OJTHH €IMHUIIBI BEJTMYUHBI Yepe3 IpyTHre.

Pacro3naBate mapamnenenuriesi, KyO, HCIOIb30BaTh TEPMHUHOJIOTHIO:
BepIMHa, pedpo, TpaHb, W3MEPCHHs, HAXOIUTh M3MEPCHUS NapaJlieenureaa,
KyOa.

Boruucisate 00bEM Kyba, mapamienenunena Mo 3aJaHHBIM HU3MEPEHHSM,
MOJIb30BATHCS SIMHUIIAMU U3MEPEHUSI 00BEMA.

Pemate HecIOXHBIC 3a7a4ll HA HW3MEPEHHE T'C€OMETPUUYCCKUX BEIIMYWH B
MPAKTUYECKUX CUTYaIHIX.

146.4.4.2. TlpenMeTHbIe pe3yabTaThl OCBOCHHSI MIPOTpaMMBbl y4eOHOTO Kypca
K KOHITy 00y4eHus B 6 Kiacce.

146.4.4.2.1. Yncna v BEIYACTICHUS.

3HaTh U IIOHUMATh TCPMUHBI, CBA3AHHBLIC C PA3JIMYHBIMH BHUJAMHU YHUCCI U



crocobamMu ux 3aMucu, MepexoauTh (€CIIM 3TO BO3MOXKHO) OT OJHOU (hOPMBI 3amucu
qyucIia K Ipyrou.

CpaBHHBaTh U yIOPSAIOYHBATH I1EJIbIC YMCIIa, OOBIKHOBEHHBIC U JIECATUYHBIC
Ipo0H, CpPaBHUBATH YMCJIA OAHOTO M PA3HBIX 3HAKOB.

BoinonHsaTh, coueTass yCTHbIE M MUChbMEHHBIE TPHUEMBI, apu(pMETHUUECKHE
JEUCTBUS C HATYPAJIbHBIMU U LEJILIMU YU CIIaMU, OOBIKHOBEHHBIMU U JAECATUYHBIMU
JTpOOSIMU, TIOJIOKUTETBHBIMUA U OTPULIATEIIbHBIMU YU CIIAMH.

Bpiuncnars 3HAYEHUsS YHUCIOBBIX BBIPAXKEHUW, BBIMOIHATH MPUKHUIKY H
OLICHKY pe3yJibTaTa BBIYMCICHUHN, BBINOJIHATh NPEOOPA30BaHUS UMCIOBBIX
BBIpaKEHUI Ha OCHOBE CBOMCTB apu(PMETHUECKUX JICUCTBUH.

COOTHOCHTHh TOYKY Ha KOOPAMHATHOM MPSMOM C COOTBETCTBYIOLIUM €Ml
YUCIIOM M H300pakaTh YHUCiIa TOYKAMU HAa KOOPJWHATHOW MPSMOW, HAXOJWUTh
MOZYJIb YHCJIA.

COOTHOCUTB TOUKH B MPSMOYTOJIBHOW CUCTEME KOOPAUHAT C KOOpAUHATAMU
ATOM TOYKH.

OKpyrisaTh 1eible Yuciaa U JECATUYHbIC APOOU, HaXOJUTh MPUOIMKEHUS
quced.

146.4.4.2.2. YucnoBble 1 OyKBEHHBIC BHIPAKCHUS.

[ToruMaTe 1 ynmoTpedIaTh TEPMHUHBI, CBSI3aHHBIE C 3aMTMCHIO CTEMIEHU YMCIIa,
HaXOJUTh KBaApaT U KyO 4YHCla, BBIYUCISATH 3HAYEHUS YUCIOBBIX BBIPAXKECHUM,
COJIEpIKaILMX CTEIICHH.

ITonp30BaThCA NMpU3HAKAMH IEIIMMOCTH, PACKJIAIbIBATh HATYPAIbHBIE YHCIIA
Ha MPOCTHIE MHOXKHUTEIIH.

[Tonp3oBaThCA MacIITaAOOM, COCTABIISATH IPOMIOPIIMKM U OTHOIIICHUS.

Ncnonp3oBath OYKBHI 1J11 0003HAUYECHUSI UMCETT TPU 3aITUCH MAaTEMATUYECKUX
BBIPAXEHUM, COCTABIISITH OYKBEHHBIE BhIPAXKEHUS U (DOPMYIIbI, HAXOAUTH 3HAYCHUS
OYKBEHHBIX  BBIPQXKEHHUM, OCYIIECTBIISII HEOOXOAWMBIE  TOJCTAHOBKHM U
npeoOpa3oBaHuUs.

Haxonnte Hen3BECTHBIM KOMIIOHEHT PABEHCTBA.

146.4.4.2.3. Pemienyie TEKCTOBBIX 3aj1ay.

Pemats MHOTOIIIArOBBIE TEKCTOBBIC 3a7a4K apU(PMETUUECKUM CIIOCOOOM.



Pemwate 3agaun, CBSI3aHHBIE C OTHOUIEHWUEM, MPONOPLUUOHAIBHOCTBHIO
BEJIMYMH, IPOLIEHTAMH, PELIaTh TP OCHOBHBIE 33J]a4M HA APOOU U MPOIIEHTHI.

Pemate 3amaum, conepskamue 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIWYUHBI:
CKOPOCTb, BpeMs, paccTosiHUeE, LIEHa, KOJIMYECTBO, CTOMMOCTb,
IPOU3BOJUTENIBHOCTb, BpeMs, O00BbEMa pabOThl, HCHOJIB3YS apUPMETHUECKUE
NEUCTBUS, OLIEHKY, MPUKHUIKY, I[OJIb30BATbCA  €IMHULAMU  HM3MEPEHUs
COOTBETCTBYIOIIMX BEJTUYMH.

CocTaBnsATh OyKBEHHBIE BBIPAYKEHHUS 110 YCIOBHUIO 3aJa4H.

W3Bnekarb MH(OpMALIMIO, MPEICTAaBICHHYIO B TaOJMLAX, HA JIMHEHHOM,
CTOJ0YaTOW WM KPYroBOW JuarpaMMmax, HHTEPHPETUPOBATH IPEACTABICHHBIC
JAHHBIE, UCTIOJIb30BaTh JAHHBIE IPU PEIICHUH 3a1a4.

[IpencraBisaTh HHGOPMALIUIO C TIOMOIIBIO TAOIUI, TUHEHHON U CTOIOUYATON
yarpamm.

146.4.4.2.4. Harnsnas reoMeTpus.

[TpuBoauTE TIpUMEPHI OOBEKTOB OKPYXKAIOIIETO MHpa, UMEIOMHX (Hopmy
U3YYCHHBIX T€OMETPUYECKHX IUIOCKMX M MPOCTPAHCTBEHHBIX (UTYpP, MPUMEPHI
PaBHBIX U CHMMETPUYHBIX (Uryp.

N300paxaTh ¢ TOMOLIbIO LMPKYJIsS, JHUHEWKH, TpaHCIOpTHpa Ha
HEJIMHOBAHHOM U KJIETYAaTON Oymare u3ydeHHbIE IIIOCKHUE TEOMETPHUUECKHe QUTYPBI
U KOHPUTYpALUU, CAMMETPUYHBIE (PUTYPBHI.

[Tonb30BaTbcs  TEOMETPUYECKMMHU  TOHSATUSMHU:  PAaBEHCTBO  QUIYD,
CUMMETpPHS, HCIIOJIb30BaTh TEPMHUHOJOTHUIO, CBSI3aHHYIO C CHMMETPHEH: OCh
CUMMETPHH, [IEHTP CUMMETPHH.

HaxoauTh BeIMUYMHBI YIJIOB M3MEPEHHEM C TOMOILBIO TPAaHCHIOPTHUPA,
CTPOMTb YIJIbI 331aHHOI BEJIMYUHBI, TI0JIb30BAaTHCS IIPU PEIICHUH 3314 IPaLyCHON
MEpOH yTJIOB, PACIIO3HABATH HA YEPTEKAX OCTPBIN, IPAMOU, PA3BEPHYTHIN U TYIIOU
YTJIBL.

BbruncnaTe NIMHY JIOMaHOW, MEPUMETP MHOIOYTOJbHHMKA, IOJIb30BATHCA
€IMHULIaMU U3MEPEHUS IJIUHBI, BbIPAXKaTh OJJHU €UHUIIBI U3MEPEHUS IJTMHBI Uepe3

JpyTHE.

Haxonute, ncnosib3ys 4epTEKHbIE HHCTPYMEHTBI, PACCTOSIHUS: MEXKITY ABYMS



TOYKAMH, OT TOUKH JI0 MIPSIMOM, JJIMHY IyTH HAa KBAJAPATHOU CETKE.

Boluucnate  miomans  QUryp, COCTABICHHBIX U3  IPSIMOYTOJIbHUKOB,
UCIIOJIb30BaTh pa30reHne Ha MPSMOYTOJIbHUKY, Ha paBHbIE (PUTYPBI, TOCTPAauBaHUE
710 TIPSIMOYTOJIbHHKA, MTOJIb30BATHCSI OCHOBHBIMU €IMHUIIAMU U3MEPEHUSI IO,
BBIPAKATh OJHU €IMHUIIBI U3MEPEHUS IJIOIIAIU Yepe3 IpyTrue.

Pacnio3naBaTh Ha MOJAENAX U U300PAKEHUSX MUPAMUIY, KOHYC, IUIHHIP,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpo, TpaHb, OCHOBaHHE, Pa3BEPTKA.

N300paxkats Ha KJIeTYaTOl Oymare NpsMOyroJibHbIA MapaijieenuIe].

Boruucisats 00bEM MPSMOYTOJIBHOTO MapasuieNienumena, Kyoa, mojab30BaThCs
OCHOBHBIMU €TUHUIIAMU U3MEPEHUS 00bEMA;

Pemarp Heclo)XHBIE 3a7aud Ha HAXOXKJICHUE T'€OMETPUYECKUX BEIMYUH B
PAKTHYECKUX CUTYaI[UsX.

146.5. ®enepanbHas padoyas nmporpamMmma yaeObHoro kypca «Anredbpa» B 7-9
Kjlaccax (Jajee COOTBETCTBEHHO — MporpaMma ydeOHOro Kypca «Anredpay,
y4eOHBIN KypC).

146.5.1. TlosicHuTeNnbHAS 3aMKCKa.

146.5.1.1. Anre6pa sIBAsS€TCS OJHUM U3 OMOPHBIX KYPCOB OCHOBHOTO OOIIIETO
oOpa3oBaHus: oHa 00ecTIeunBaeT U3YUCHHE APYTUX JIUCHUUILIMH, KAK €CTEeCTBEHHO-
HAyYHOTO, TaK W TyMaHUTApHOTO IHKIOB, €€ OCBOCHHE HEOOXOAMMO MJis
IPOAODKEHUS 00pa30BaHUS U B MTOBCEAHEBHOM KU3HU. Pa3BuTHe y oO0yuarommxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM U CYIIHOCTH alreOpanyecKux
abcTpakiui, crocobe OTpakeHUsI MaTeMAaTUYECKON HAYKOW SIBICHUN W TPOIIECCOB
B MpUPOAEC W OOIIECTBE, PO MaTeMaTHYECKOTO MOJECIHUPOBAHHS B HAYYHOM
NO3HAHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y KauyeCTB MBIIUICHUS, HEOOXOAUMBIX JJIS aJanTallid B COBPEMEHHOM UG POBOM
obOmectBe. M3yueHue anreOpbl oOecreuMBAET pa3BUTHE YMEHHsS HaOI01aTh,
CpaBHHMBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTh CBOMU [JEHCTBUS U BBIBOJBI,
(dopMmynupoBath yTBep)KAeHU. OCBOEHUE Kypca aaredpbl o0ecreunBaeT pa3BUTHe
JOTHYECKOTO MBIIUJICHUSI OOYYaroOIIMXCS: OHM HCHOJB3YIOT JACIyKTUBHBIE U

UHIYKTUBHBIE PAcCyKIeHUs, 0000IIeHNE U KOHKPETU3AUI0, a0CTparupoBaHue U



ananoruto. OOyuyeHue  anrebpe  mpeanonaraeT  3HAYUTEIBHBIA  O0BEM
CaMOCTOSITEJIbHOM ~ JEATENBHOCTH OOYy4YaloIUXCs, IMOATOMY CaMOCTOSITENIbHOE
pelIeHue 3a7a4 SABJISICTCS peaTnu3anei 1esITeIbHOCTHOTO MPUHITUAIIA 00yUIEHUSI.

146.5.1.2. B cTtpykType mnporpamMmbl Y4eOHOTO Kypca «Anrebpa» s
OCHOBHOI'O OO01IEro 00pa3oBaHUsi OCHOBHOE MECTO 3aHHUMAIOT COJEpPKATEIbHO-
MeToAnYecKre JTUHUM: «Hucnaa M BBIYMCICHUS, «ANredpandyeckue BhIPaKCHUS,
«YpaBHEHHsI UM HepaBeHCTBay», «DyHkumm». Kaxmas w3 3TUX COAEpKATENBHO-
METOJMYCCKUX JIMHUA Pa3BUBACTCS HA TMPOTSHKEHUU TPEX JIET M3YUEHUS Kypca,
B3aMMOJICUCTBYS C JAPYTMMH €ro JUHUSAMU. B Xoxe u3yueHus ydeOHOTO Kypca
OOy4YaronmMcsi TPUXOJUTCS JIOTHYECKH PacCy’kKJaTh, MCIOJb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN S3bIK. B CBSI3M C 3TUM B IIporpamMmy yueOHOTO Kypca «Anredpay
BKJIFOYCHBI HEKOTOPHIC OCHOBBI JIOTHKH, IMPEJCTABICHHBIE BO BCEX OCHOBHBIX
paszznenax MaTeMaTUYeCKOro o0pa3oBaHUs U CIOCOOCTBYIOIIUE OBJIAJICHUIO
00yJaroIMMHCs OCHOB YHUBEPCAIBHOTO MaTEMaTUYECKOTO A3BIKA.
CopnepkaTeIbHOM W CTPYKTYPHOM OCOOEHHOCTBIO Y4eOHOTO Kypca «Aunredpar
SIBJISICTCS] €70 MHTETPUPOBAHHBIA XapakKTep.

146.5.1.3. Coneprxanue muHnuu «Yucsa v BBIYUCICHUSD CITY)KUT OCHOBOM ISt
JaMbHEHIIero U3y4eHus MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHUIO y OOy4YarOIIMXCA
JIOTUYECKOTO MBINIICHUS, (OPMUPOBAHUIO YMEHHS MOJIH30BATHCS aITOPUTMaMHU, a
TaK)Xe MPHOOPETCHHUIO MPAKTHYECKUX HABBIKOB, HEOOXOIUMBIX JIJISI TIOBCETHEBHOM
KU3HU. PazBUTHE MOHATHS O YMCIIe HA YPOBHE OCHOBHOTO OOIIEro o0pa3zoBaHUs
CBS3aHO C PAIMOHAIBHBIMH W HWPPANUOHAIBHBIMH YHCIaMU, (HOPMUPOBAHHEM
MIPEICTABIICHUH O ICUCTBUTEIIFHOM YHCIIC. 3aBEPIICHIE OCBOCHHS YMCIIOBOM JIMHUN
OTHECEHO K CpeIHEMY 00111eMy 00pa30BaHHUIO.

146.5.1.4. Conepxanue AByX anreOpandyeckux JUHUN — «AnreOpandeckue
BEIPDOKCHHUS» W «YPaBHCHHUS M HEPABEHCTBA» CIIOCOOCTBYET (HOPMHUPOBAHHIO Y
00ydaromuxcsi MaTeMaTHIECKOTO ammapara, HeoOXOIUMOTO JJIsl pelIeHUs 3amad
MaTEMaTHUKH, CMEXKHBIX IMPEIMETOB M IMPAKTHUKO-OPUEHTUPOBAHHBIX 3ajad. Ha
YPOBHE OCHOBHOT'O 00111eT0 00pa30BaHusl yueOHBIN MaTepHall IPYIIUPYETCS BOKPYT
paIMOHAIBHBIX BBIpAKCHUH. ANreOpa JEMOHCTPUPYET 3HAUCHNE MAaTEMATHKH Kak

A3bIKa A TIOCTPOCHHA MATCMATHUYCCKUX MOﬂCHCﬁ, OonmrucaHusl IpoHeCCOB U



SABJICHUH peanbHOro Mupa. B 3a1aun o0yuenus anreOpe BXOAAT TaKkKe JalbHENIee
pa3BUTHE AJITOPUTMHYECKOTO MBIIIJIEHUSI, HEOOXOAMMOr0o, B YAaCTHOCTH, IS
OCBOGHHMSI Kypca HWH(GOPMATUKH, W OBJAJCHHE HaBBIKAMU JEIyKTUBHBIX
paccyxnenuit. [IpeoOpa3zoBaHue CHUMBOJNBHBIX ()OPM CHOCOOCTBYET Pa3BUTHUIO
BOOOpaXeHus1, CHOCOOHOCTEH K MaTEMaTUYECKOMY TBOPYECTRY.

146.5.1.5. Conepxanre GpyHKIIMOHAIBHO-TpaUUECKOM JIMHUU HaIleJIeHO Ha
NOJTy4yeHne 00yJaroIUMUCS 3HaHUHN 0 QYHKIUAX KaK BaKHEHIIIeH MaTeMaTHIeCKOM
MOJIETIN JIJIsl OTIMCAaHUsl U UCCIIEOBaHMs pa3HOOOPa3HBIX MPOLECCOB U SIBICHUN B
npupoge u obOmiectBe. M3yueHue wMarepuana CIOCOOCTBYET pa3BUTHIO Y
0Oy4Jaronmxcsi yMEHHUS UCTIOIb30BATh PA3IMYHbIE BHIPA3UTENbHBIE CPEJICTBA A3bIKA
MaTeMaTHUKUd — CJOBECHbBIC, CHMBOJHMYECKHE, rpaduueckue, BHOCHUT BKJIal B
dbopMupoBaHUE MPENCTABICHUM O POJIM MAaTEMAaTUKU B PA3BUTUM LIMBUIU3ALUU U
KYJIbTYPHI.

146.5.1.6. CornacHo y4yeOHOMY ImiiaHy B 7-9 kilaccax u3ydaercs y4eOHbIN
Kypc «Anrebpa», KOTOPBIA BKJIIOYAET CIEAYIOLUIME OCHOBHBIE pa3ieibl
comepkanusi: «Uucna W BBIUMCICHHS», «ANTeOpanyecKue BBIPAKCHUSD,
«YpaBHEHHUS U HEPABEHCTBAY, « DYHKITN.

146.5.1.7. O01iee 4nciio 4acoB, PEKOMEHAOBAHHBIX ISl H3YUYEHUs] y4eOHOTO
Kypca «Anrebpay», — 306 yacos: B 7 kiacce — 102 gyaca (3 yaca B Henienio), B 8 Kiacce
— 102 gaca (3 gaca B Heaeno), B 9 knacce — 102 gaca (3 gaca B HeACMIO).

146.5.2. Conepsxanue o0yueHus B 7 Kjacce.

146.5.2.1. Yucna v BBIYUCIICHUS.

HpoOu OOBIKHOBEHHBIE U AECATUYHbBIC, MEPEX0] OT OAHOW (HDOPMBI 3aMKCH
npobeit k apyroi. IloHATne palMOHaNBHOIO 4YHMCHIA, 3allCh, CpPaBHEHHE,
yHOOpSAIOYMBAHUE  pAllMOHATBHBIX uuceNl. ApudmeTndeckue JEUCTBUS C
panoHaIbHBIMU YuClaMu. Perenne 3aau U3 peajabHOW MPaKTUKWA Ha YacTH, HA
JpoOu.

CreneHp ¢ HaTypajJbHBIM IIOKa3aTeJIEM: OIpeAesieHHe, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpE/eIeHMs], 3auch 0oybIMX uncen. [IponenTsl, 3anuch
IPOIIEHTOB B BHJIE ApoOU U ApoOH B BHJE MPOILEHTOB. TpH OCHOBHBIC 33aJa4M Ha

IMPOOCHTEI, PCHICHMC 3a/1a4 13 peaHBHOﬁ IMPAaKTHUKH.



IIpumeHenne TPU3HAKOB  JEIMMOCTH, pPa3jOKEHUE Ha MHOXKUTEIN
HATypaJIbHBIX YHUCEIL.

PeanbHple  3aBUCMMOCTH, B TOM 4HCIe TmpsMas M oOpaTHas
IIPONIOPLIUOHAIBHOCTH.

146.5.2.2. Anre6panveckue BIPaKCHHUS.

IIepeMeHHBIE, UNCIIOBOE 3HAUCHUE BBIPAKEHUS C IIEPEMEHHOM. JlOIyCTUMBIE
3HA4YEeHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEKly BEJIMYMHAMU B BHJIE
dbopmyibl. Beraucnenus no ¢popmynam. [IpeodbpazoBanue OyKBEHHBIX BBIPAKEHUH,
TOKJECTBEHHO paBHBIE BBIPAKEHUS, IMpaBWia NPeoOpa3oBaHUs CyMM H
IIPOU3BENICHUH, PaBUjIa PACKPBITUS CKOOOK U IPUBEIEHUS IOJJOOHBIX CIaraeMblX.

CBolicTBa CTENEHH C HATYPAJIBbHBIM ITOKA3aTEIEM.

OpnHouneHsl 1 MHOTOWIEHbI. CTeneHb MHOrouaeHa. CiioKeHue, BBIYUTAHKE,
YMHO>KEHHE MHOTOWIEHOB. POpMYIIbI COKPAIEHHOIO YMHOKEHHUS: KBAAPaT CyMMBI
1 KBajpat pasHoctu. opmyiia pa3HOCTH KBaApaToB. Pas3iokeHrue MHOINOYJIEHOB Ha
MHOHUTEJIN.

146.5.2.3. YpaBHeHUs U HEPABEHCTBA.

VYpaBHeHHE, KOpPEHb YypaBHEHHMs, IpaBWia NpPeoOpa3OBaHUs YpaBHEHHS,
PAaBHOCUJIBHOCTb YPaBHEHUM.

JIuHeHOe ypaBHEHME C OJIHOW IEPEMEHHOW, YUCIO KOPHEW JMHEUHOTO
YpaBHEHUS, PEIICHUE JIMHENHBIX ypaBHEHUH. COCTaBIIEHHE YPABHEHU 110 YCIOBUIO
3a1aun. PenmieHne TEKCTOBBIX 3a/1a4 C IOMOLIBIO YPABHEHUM.

JIuneiiHoe ypaBHEHHE ¢ IBYMS MIEPEeMEHHBIMU U ero rpaduk. Cucrema aByX
JUHEWHBIX YPaBHEHHMM C JBYMs NEPEMEHHBIMH. PenieHue cucTeM ypaBHEHHM
crioco0oM MoACcTaHOBKU. [IprMeps! pereHnst TEKCTOBBIX 33/1a4 ¢ TOMOIIbIO CUCTEM
YPaBHEHHU.

146.5.2.4. OyHKIMM.

Koopaunara Toukn Ha npssMou. UncimoBble TPOMEXKYTKU. PaccTosHne Mexny
JIBYMsI TOUKaMU KOOPAUHATHOM IIPSAMOM.

[IpsimoyronbHast cucrema koopaunat, ocu OX u Oy. Abcuucca u opavHaTa
TOYKHU Ha KOOPJAUHATHOM I0CKOCTH. [IpuMepsl rpadukoB, 3aJaHHBIX (POpPMYIIaMH.

Yrenue rpadukoB peanbHbIX 3aBucuMocTeil. [Tonstue dpynkuuu. I'paduk GyHkumm.



CpoiicTBa pynkumii. JIuneitnas ¢pynkuus, e€ rpaduk. I'paduk pynkumum y = |x|.
['paduyeckoe penieHre TUHEMHBIX YPAaBHEHUN M CUCTEM JIMHEUHBIX YpPaBHEHUMN.

146.5.3. Conepxanue oOyueHus B 8 Kiacce.

146.5.3.1. Yucna u BBIYUCIICHHUS.

KBanpatueiii kopeHb u3 uucna. [loHstne o0 uppalMOHAIBHOM YHCIE.
JecsaTuuHbie TpUOIMKEHUSI UppAllMOHANIBHBIX ynces. CBoicTBa apudMeTHuecKux
KBa/IPAaTHBIX KOPHEW U X MPUMEHEHHE K MPeoOpPa30BAHUIO YMCIIOBBIX BhIPAKEHUN
Y BBIUHCJIEHUSM. JIeCTBUTEIIBHBIE YUCIIA.

Crenenb ¢ 1enbpIM ToKazaTeneM U e€ cpoiicTBa. CTaHaapTHas 3alUCh YUCA.

146.5.3.2. Anre6panveckue BHIPaKCHHUS.

KBagpaTHpii  TpEXuieH, pasinoKeHUE KBAAPAaTHOTO TPEX4YJEHAa Ha
MHOXHUTEIIH.

Anrebpandeckass Japoob. OCHOBHOE CBOMCTBO aireOpandecko JIpoOH.
CnoxxeHue, BbIYMTAaHUE, YMHOXXEHHE, JCJIeHHE anreOpandyeckux JpoOeH.
ParmonanbsHble BhIpaXkKeHUs U UX TPeoOpa3oBaHUE.

146.5.3.3. YpaBHeHUs1 U HEPABEHCTBA.

KBagpatHoe ypaBHeHue, QopMyna KOpHEH KBaapaTHOrO YypaBHEHHUS.
Teopema Buera. Pemienue ypaBHEHNM, CBOASAIINXCSA K JTUHEWHBIM U KBAJIPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPaBHEHHUS.

I'paduaeckas mHTEpIIpETAIUS YPABHCHUN C IBYMS TIEPEMEHHBIMHU U CUCTEM
JVHEWHBIX YPAaBHEHHN C JAByMs MEpEeMEHHbIMU. [IpuMepbl pelieHusi CUCTEM
HEJIMHEWHBIX YPABHEHHM C IBYMS IEPEMEHHBIMM.

Pemenne TeKCTOBBIX 337124 adreOpandecKum crocodom.

HucnmoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OAHOM MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJJHOM EPEMEHHOM.

146.5.3.4. ®yHKIMN.

[Toustne ¢ynkoumn. OO6nacTh OMpeAeNeHUS W MHOXKECTBO 3HAYCHHM
bynkuun. CnocoObl 3a1aHus PyHKIUH.

I'padpux pynxumu. Urenue cpoiictB (yHkuuu mo e€ rpaduky. IIpumepsr

rpadukoB QyHKINN, OTPaKAIOMIUX PEATbHBIE MPOIIECCHI.



OYHKIMY, OIMHCHIBAOIINE TMPSMYI0 W OOpaTHYH TMPOMOPIIMOHATLHBIC
3aBucHMOCTH, uX rpaduku. Oyukiuu Y = X2, y = X3, y =Vx, y=|x|. ['papuueckoe
pEIICHUE YPAaBHEHUN U CUCTEM YPABHEHUM.

146.5.4. Conep>xanue o0yueHus B 9 kiacce.

146.5.4.1. Yucna v BBIYUCIICHHUS.

PannonanbHbie yncia, UppalMoHaIbHbIE YUCIIA, KOHEYHbIE U O€CKOHEUYHBIE
JECATUYHBIC APp0oOr. MHOXKECTBO ACHUCTBUTEIBHBIX YNCEN, JCHCTBUTEIBHBIC YHCIIA
KaKk OeCKOHEUHbIE JAecSITUYHbIe ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEK]Ty MHOKECTBOM JICUCTBUTEIBHBIX YHCENI U KOOPAUHATHOW MPSMOM.

CpaBHeHHME JEUCTBUTENBHBIX 4YHCEN, apudMeTHuecKue ACHCTBUS C
JIEVUCTBUTEILHBIMH YHCIIAMH.

Pasmepsl OOBEKTOB OKpYXKAlOIMIETO MHpa, UIUTEIHHOCTH IMPOLIECCOB B
OKpY>KalollleM MHUDE.

[Tpubnux€HHOE 3HaYEHUE BEIMYUHbBI, TOUHOCTH MpUOIKeHus. OKpyTrieHue
yucen. [Ipuknaka u orieHka pe3ynbTaTOB BEIYUCICHUN.

146.5.4.2. YpaBHeHUsI U HEPABEHCTBA.

JIuneliHoe ypaBHEeHUE. PellieHre ypaBHEHN M, CBOIAIIMXCA K IMHEUHBIM.

KBagpaTHoe ypaBHeHHE. PernieHue ypaBHEHUN, CBOASIIMXCS K KBaJPATHBIM.
bukBagpatHoe ypaBHenue. lIpumepsl pemieHus ypaBHEHUN TPETbEN U YETBEPTOU
CTENEHEN PA3JI0KEHUEM HA MHOXKUTEIIH.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHHM. PellieHne TeKCTOBBIX 3ajad
anreOpanyeckuM METOIOM.

YpaBHeHue ¢ AByMs MEpEeMEHHBIMU U ero rpaduk. Pemienue cuctem nByx
JIMHEWHBIX YPABHEHUI C IBYMs IEPEMEHHBIMU. PellleHne cucTeM JBYX ypaBHEHU,
OJIHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpoil creneHu. ['paduyeckas
MHTEPOPETALNS CUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 337124 aaredpanyecKuM CriocoooM.

HucoBble HEPAaBEHCTBA U UX CBOWCTBA.

PemieHne nuMHEWHBIX HEPABEHCTB C OJHOW NEepeMeHHOM. Pemenue cucrem
JVUHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBagpaTHele HepaBEeHCTBA.

['paduueckas uHTEpHpeTalvsi HEPABEHCTB M CHUCTEM HEPABEHCTB C ABYMS



MEPEMEHHBIMU.

146.5.4.3. ®dyHKIUM.

KBanpatnunas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapabosna, KoopauHaThI
BEPIIMHBI TapaboJibl, OCb CAMMETPUHU apadoJIbL.

Ipapuxu  Qynkumiti: y = £x,y = £x +b,y = %,y = x3,y=1x,y=
|x|, u ux cBoiicTBa.

146.5.4.4. YucnoBble OCICIOBATEIHPHOCTH U TTPOTPECCHH.

[ToHATHE YKCIIOBOM NOCIENOBATENBHOCTH. 3aJaHHUE IOCIEAOBATEIbHOCTU
peKyppeHTHOU (popMyIioit u hopmyIion N-To wieHa.

Apudmernueckas U reomeTpuyeckas mporpeccur. opmyibl N-TO 4iIeHa
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOTrpecCcHii, CyMMBI IIEPBBIX N UJICHOB.

N3ob6paxkeHne uneHOB apu(DMETHUYECKOW W TEOMETPHYECKOW Iporpeccuid
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIA M OKCIIOHEHUUAIBHBINA POCT.
CnosxHbl€ TPOLEHTHI.

146.5.5. [IpeameTHBIC pe3yaBTAThl OCBOCHHS MPOTPaMMbl YYEOHOTO Kypca
«Anrebpay.

146.5.5.1. TlpenmeTHbIE pe3yabTaThl OCBOCHHSI TPOTPaMMBbl y4eOHOTO Kypca
K KOHILy 0Oy4eHHs B 7 Kjacce.

146.5.5.1.1. Yucna 1 BBIUUCTICHUS.

BoinonHsaTh, couerass yCTHbIE M NMUCBMEHHBIE TPHUEMBI, apuMETHUUECKHE
JEUCTBHUS C PAllMOHAIBHBIMU YU CIIAMH.

Haxonuth 3HaYeHWs YHCIIOBBIX BBIPAXKEHUH, MPUMEHATH PasHOOOpa3HBIC
CIoCcOOBl ¥ MPUEMBI BBIUMCICHUSI 3HAYEHUN NPOOHBIX BBHIPAKEHHM, COMEPKAIINX
OOBIKHOBEHHBIE U JIECITUYHBIC APOOH.

[lepexoauTh OT OAHOW (POPMBI 3alKMCH YHCEN K ApYyroil (mpeoOpa3oBbIBaTh
JECATHYHYIO TPOOB B OOBIKHOBEHHYI0, 0OBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTH
B 0€CKOHEYHYIO JECATUYHYIO IPOOB).

CpaBHUBaTh U YHNOPAIOYMBATH PALIMOHAIBHBIEC YHCIIA.

OKpyriaTh yucia.

BrINogHATH NPUKUIKY U OLIEHKY pe3yJibTaTa BBIUUCIICHHM, OIEHKY 3HAUECHUN

YU CJIOBBIX BI;IpEDKGHHﬁ. BreimonHaTh I[GﬁCTBI/IH CO CTCIICHAMH C HaTypaJlbHBIMH



MOKa3aTENSIMU.

[IpuMeHATh NpU3HAKKM  JEIUMOCTH, Pa3jOKE€HHE Ha  MHOXKUTEIH
HATYpaJIbHBIX YHCEI.

Pemarph mpakTUKO-OpUEHTHPOBAHHBIE 33JauM, CBS3aHHBIC C OTHOIICHHUEM
BEJIMYMH, MPONOPIMOHATBHOCTHIO BEJIMYMUH, MPOLIEHTAMH, WHTEPIPETHPOBATH
pe3yabTaThl PEIICHUs 3a/lay ¢ Y4ETOM OrpaHUYEHUM, CBSI3AHHBIX CO CBOMCTBAMHU
paccMaTpUBaEMbIX OOBEKTOB.

146.5.5.1.2. Anre6panyecKre BbIPaKCHHUS.

Hcnonb3oBath anredpanyeckyto TEPMUHOJIOTHUIO U CUMBOJIUKY, PUMEHSITh
e€ B Ipoliecce OCBOCHUS yueOHOro MaTepuarna.

HaxomuTts 3HaueHus OyKBEHHBIX BBIPQKCHUW MPU 33JaHHBIX 3HAYCHHSIX
NEPEMEHHBIX.

BoinonHaTe  mpeoOpa3oBaHUs — 1IEJIOTO  BBIPAKEHHS] B MHOIOYJIECH
MPUBEICHUEM TTOIOOHBIX CIaraeMbIX, PACKPHITHEM CKOOOK.

BrInmonHAT, yMHOXXEHHE OJHOWIEHa Ha MHOTOWIEH M MHOTO4YJCHa Ha
MHOTOYJICH, IPUMEHSTh (POPMYJIIBI KBaipaTa CyMMBI U KBaJIpaTa pa3HOCTH.

Ocy1iecTBiSITh Pa3jioKE€HWE MHOTOYJIEHOB HAa MHOMUTEIU C TOMOUIBIO
BBIHECEHUS 32 CKOOKM OOIIEr0 MHOKHUTEIS, TPYIITUPOBKU CIaraeMblX, IPUMEHEHUS
bopMyJ1 COKpAIIEHHOTO YMHOXKEHUS.

[TpumensTh peoOpa3oBaHrss MHOTOUYICHOB ISl PEIIEHUsT PAa3TUYHbBIX 3a7a4
U3 MaTeMaTHKHU, CMEXHBIX MIPEIMETOB, U3 PEATbHOM MPAKTUKHU.

Hcenonp30BaTh CBOWCTBA CTENEHEW C HATYPAJbHBIMH IIOKA3aTEISIMHU IS
npeoOpa30BaHUs BEIPAKCHUH.

146.5.5.1.3. YpaBHEeHUsI 1 HEPABEHCTBA.

Pemarp nvHeliHbIE ypaBHEHHsS C OJIHOM NEPEMEHHON, MpUMEHss MpaBuiia
nepexo/ia OT UCXOJHOTO ypaBHEHHUS K paBHOCWIbHOMY eMy. [IpoBepsTh, saBisercs
JIM YUCJI0 KOPHEM ypaBHEHHUSI.

[TpumensTh rpaduueckrne METO bl IPU PELICHUH JTUHEHHBIX YPAaBHEHUN U UX
CHCTEM.

[TonOupatrs mpUMepsl Map YHCEN, SBISIONIMXCSA pEIICHHEM JUHEHHOTO

YPaBHCHUA C IBYMs IICPCMCHHBLIMMU.



CTpouTh B KOOPAMHATHON IIOCKOCTH TpahriK THHEHHOTO ypaBHEHUS C IBYMS
NEePEMEHHBIMHU, MOJIB3YSACh TPaPUKOM, IPUBOIUTH TPUMEPDI PEIICHUS YPaBHEHUS.

Pemate cucTteMbl ByX JTMHEWHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMHU, B TOM
yucie rpaduyecKy.

CocTaBnsATh W pellaTh JHMHEHHOE ypaBHEHUE WA CUCTEMY JIMHEWHBIX
ypaBHEHUH MO yCIOBUIO 33Ja4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a41 MOJyYEHHBIN pe3yIbTart.

146.5.5.1.4. OynKIUN.

N300paxkaTh Ha KOOPIUHATHOM MPSMOM TOUYKHU, COOTBETCTBYIOIIHE 33]JaHHBIM
KOOpJIMHATaM, JIy4d, OTPE3KU, UHTEPBAJIbI, 3alTUCHIBATh YUCIOBbIE TPOMEKYTKU Ha
anreOpanyecKoMm si3bIKeE.

Otmedath B KOOPAMHATHON TJIOCKOCTH TOYKHM MO 33/JaHHBIM KOOPAMHATaM,
CTpouTh rpaduku TUHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = |x|.

OnuchiBaTh ¢ TOMOIIBIO (YHKUUNA H3BECTHBIE 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMHU: CKOPOCTh, BPEMsI, PACCTOSHHUE, II€HA, KOJIUYECTBO, CTOMMOCTb,
MIPOU3BOJUTEIILHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonuth 3HaueHre PyHKIUU 10 3HAYSHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii cnocod MpeACTaBICHUS U aHaidu3a WHOOpMaIuu,
U3BIIEKATh M MHTEPIPETUPOBATh HHPOPMAIUIO U3 TPA(UKOB PEaTbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

146.5.5.2. TlpenmeTHbIe pe3yabTaThl OCBOCHHSI IPOTrpaMMbl y4eOHOTO Kypca
K KOHILy 0Oy4eHHs B 8 Kiacce.

146.5.5.2.1. Ynucna u BEIYACTICHUS.

Hcnonp3oBaTh HauajdbHBIE MPEJCTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX
YUCeN JUIsl CPABHEHMSI, OKPYTJICHUS U BBIUUCIECHUN, N300paXkaTh JACHUCTBUTEIbHBIC
YyCJIa TOYKaMU Ha KOOPAWHATHOU MPSMOM.

[IpuMeHATh TIOHATHE apU(PMETHIECKOTO KBAIpPaTHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHH, WCIIOIB3YS MPU HEOOXOJUMOCTH KaJIbKYJSTOP, BBIMOJIHATH
npeoOpa3oBaHUs BBIPAKEHUM, COJEPKAIIMX KBAJpaTHbIE KOPHHU, HCIOIb3YS
CBONCTBA KOPHEM.

HMcnonp30BaTh 3anmucy OOJBIINX W MajbIX YHUCEI C ITIOMOIIBIO ACCATHUYHBIX



npoOeit u creneneit yucna 10.

146.5.5.2.2. Anrebpanueckre BbIpaKEHUS.

[IpuMeHsITh TOHSITUE CTENEHH C LEeJbIM [OKa3aTelieM, BBIMOIHATh
npeoOpa3oBaHus BbIPAXKEHHH, COIEPIKAIIUX CTENEHH C LIEJIbIM MOKa3aTEIIEM.

BBINONHATE TOXIECTBEHHbIE MPEOOpa30BaHUs PALMOHATBHBIX BBIPAKCHUIM
Ha OCHOBE MPaBUJI ACUCTBUIN HaJ MHOTOUJICHAMH U alre0pandyecKuMu ApoOsiMu.

PacknanpiBaTh KBaJIpaTHBIN TPEXUIIEH HAa MHOKUTEIIH.

[TpumensTh mpeoOpa3oBaHUsl BBIPAXKEHUM JJIsl PEIICHUS PAa3IMYHbBIX 3a]1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

146.5.5.2.3. YpaBHEeHHS 1 HEPaBEHCTBA.

Pemiats nuHeliHbIe, KBaJpaTHbIE YPAaBHEHUS W pAllMOHAIbHBIC YpaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI IByX YPaBHEHHU C IBYyMSsI IEPEMEHHBIMM.

[IpoBoaUTh TpOCTEHIIINE NCCIEAOBAHNS YPABHEHUN U CUCTEM YPaBHEHUH, B
TOM YHCJIE C IPUMEHEHUEM TpadUuecKuX NpecTaBieHuil (YyCTaHaBIUBaTh, UMEET
JU ypaBHEHUE WJIA CUCTEMAa YPaBHEHUU PELIEHUsS, €CIIM MUMEET, TO CKOJBbKO, H
npouee).

[TepexoauTh OT CIOBECHOW (DOPMYTUPOBKM 3aJaud K €€ alredpandeckon
MOJICNIA C TIOMOIIBIO COCTaBJICHUS YpaBHEHUS WM CHUCTEMbl YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33J]a4M MOJTyYEHHBIN Pe3ysIbTar.

[IpuMeHsITh CBOWMCTBAa YHCIOBBIX HEPABEHCTB JUIsl CPaBHEHMS, OILICHKH,
pemaTh JIMHEWHbIE HEPABEHCTBA C OJHOM NMEPEMEHHOM M MX CUCTEMBI, J1aBaTh
rpadUYecKyr0 WIIIOCTPAIMI0 MHOXKECTBA PEIICHUH HEPaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.

146.5.5.2.4. Oynkum.

[TonHuMath ¥ KCHONB30BATh (PYHKIIMOHAIBHBIC TIOHSTHUS U SI3bIK (TEPMUHBI,
CUMBOJINUECKHUE O003HAYECHUsI), ONPENEsATh 3HAUCHUE (PYHKIMHU IO 3HAYCHUIO
apryMeHTa, ONpeAeNiaTh CBOMCTBA PYHKIUU 1O €€ rpaduKy.

Crpouts rpaduKy dJeMEHTAPHBIX (PYHKIUHA BUIA:
# 2 3 . .
y= - y=x%y=xy= Vx,y = |x|, onuceBaTh CBOMCTBA YMCIIOBOM

byHkIuu 110 €€ rpadukKy.

146.5.5.3. [IpenmeTHBIC pe3yabTaThl OCBOCHUS MPOrpaMMbl Y4eOHOTO Kypca



K KOHIy 00y4eHus B 9 Kiacce.

146.5.5.3.1. Yucna u BEIYHCIICHUS.

CpaBHHBATh U YIIOPSI0YUBATH PAIMOHAIBHBIC U UPPAIMOHATHHBIC YUCITA.

BreimonasaTe  apudmMernueckue ACHCTBUS C  PAIMOHATBHBIMU UYHCIIAMH,
codyeTas YCTHbIE U THUCBMEHHBIC TMPUEMBI, BBIMIOJIHATH BBIYUCICHUSA C
HUpparmoHaIbHBIMU YUCIaAMU.

HaxonuTte 3HaueHus cTeneHeW ¢ UEJIbIMU IOKAa3aTelIMU M KOPHEW,
BBIYHCIIATHh 3HAYCHHS YUCITOBBIX BBIPAKCHUM.

OKpyrisaTh JEUCTBUTENIbHBIC YKCIA, BBIMOIHATH MPHUKUIKY pPeE3yjIbTara
BBIYUCJICHUN, OI[EHKY YHCIIOBBIX BBIPAKCHHI.

146.5.5.3.2. YpaBHeHHs 1 HEPABEHCTBA.

Pemate nuHelHbIE W KBaJpaTHBIC YPaBHEHUS, YPABHEHUS, CBOJSIIUECST K
HUM, NpOCTeNIIe TPoOHO-paIlliOHAIbHBIC YPABHECHHUS.

Pemate cucteMbl NBYX JMHEHWHBIX YpaBHEHUH C JBYMSI NIEPEMEHHBIMH U
CUCTEMBI JIBYX YPaBHCHHUI, B KOTOPHIX OJTHO YPAaBHECHUE HE SBIIACTCS JTUHEHHBIM.

Pemath TekcTOBBIE 3ajauM ANreOpaMvyeckKuM CrocoOOM C  TMOMOIIbIO
COCTaBJICHUS YPABHEHUS UJIM CHCTEMBI JIBYX YPaBHEHUM C IByMS TIEPEMEHHBIMH.

[IpoBoauTH MpOCTEHIIIME UCCIICIOBAHNUS YPAaBHEHUN U CUCTEM ypaBHEHUM, B
TOM YHCJIE C TIPUMEHEHNEM TpadUuecKuX MpeacTaBlieHn (YCTaHABIUBATh, UMEET
7Y ypaBHEHUE WJIM CHUCTEMa YPAaBHEHUW PEIICHUS, €CIM HUMEET, TO CKOJIbKO, U
nmpouee).

Pemate nuHEWHBIC HEpaBEHCTBA, KBaJIpaTHBIC HEPABEHCTBA, M300pa)kaTh
pelIeHre HEPABEHCTB HA YHUCJIOBOM MPSIMOM, 3alMCHIBATH PEIICHUE C MOMOIIBIO
CHMBOJIOB.

Pemath  cucTeMBbl  JUHEMHBIX  HEPABEHCTB, CHCTEMbl HEPaBEHCTB,
BKJIIOUAIOIIME KBaJIpaTHOE HEPABEHCTBO, H300pa)kaTh pEIICHUE CUCTEMBI
HEPABEHCTB HA YMCIIOBOM MPSIMOM, 3aITUCHIBATH PEIICHUE C IIOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA MMPU PEIISHUH PA3IMYHBIX 33/1a4.

146.5.5.3.3. OyHKIMN.

PacmoznaBate (pyHKIIMU H3ydeHHBIX BHUIOB. [loKa3pIBaTh CXEeMaTHYECKU

pacroyioXKeHUE Ha KOOPJMHATHOM IUIOCKOCTU TpaduKoB (PYHKIUN BHUIA: Y =



kx,y=kx+b,y=%, y=ax’*+bx+cy=x3 y=+x,y=|x|] B
3aBHCHUMOCTH OT 3Ha4eHMI KO3((DUIIMEHTOB, OMUCHIBATh CBOMCTBA (DYHKIIUM.

Ctpouth U M300paxaTb CXEeMAaTUYECKU TpapuKu KBAaIPATUYHBIX (DYHKLUH,
OMKCHIBATh CBOMCTBA KBAIPATUUHBIX (PYHKIIUN MO UX TpaduKam.

Pacno3naBaTh KBaapaTHuHy0 (YHKIHIO 110 GopMyJie, MPUBOIUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

146.5.5.3.4. YucnoBsie MOCIEA0BATEILHOCTH U MIPOTPECCHUM.

Pacnio3naBaTh apu(pMETHYECKYI0 U T'E€OMETPUYECKYIO MPOTPECCUU TMPH
pa3HbIX CIIOCO0aXxX 3aJaHus.

BbImonmHAT,  BBIYMCIEHUS C UCHOJAb30BaHHMEM (QopMyn N-ro wieHa
apu(pMETUIECKON U TeOMETPUUECKOM MPOTrpecCuii, CyMMbI IEPBBIX N YJICHOB.

N300pakaTh YjieHBl TMOCIEAOBATEILHOCTH TOYKAMH Ha KOOPIUHATHOM
TUIOCKOCTH.

Pematp 3amaun, cBsI3aHHBIE C YHCIOBBIMU MOCIEAOBATEIHHOCTSIMHU, B TOM
YHCIIE 3a/1a4u U3 PEeaIbHOM JKU3HU (C UCIOJIb30BAHUEM KAJIbKYJSATOPA, U(POBBIX
TEXHOJIOTUH).

146.6. ®enepanbHas pabouas mporpaMma yueOHoro Kypea «I'eomeTpus» B 7—
9 knaccax (manee COOTBETCTBEHHO — mporpamma yueOHoro kypca «I'eomerpusi»,
Y4EOHBIN KypC).

146.6.1. [losicHuTenbHAs 3aMKCKa.

146.6.1.1. T'eomeTpuss Kak OAWMH W3 OCHOBHBIX pAa3JElOB IIKOJBHOU
MaTeMaTUKH, UMEIOIIUN CBOEH 11e1bI0 00€CTIEYUTh U3yYEHUE CBOMCTB U pa3MepOB
buryp, uX OTHOILIEHUN M B3aUMHOE PACIOJIOKEHUE, ONMHPAETCA Ha JIOTHYECKYIO,
JIOKa3aTeNIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHHs T€OMETPUU Ha YPOBHE OCHOBHOTO
o011ero o0pa3oBaHUs 3aKIIIOUAETCS B TOM, YTO OOYYArOMIMIACS yUIUTCS TPOBOANUTD
JI0Ka3aTeNbHbBIE PACCYKACHUS, CTPOUTD JIOTUYECKUE YMO3AKIIOUCHHSI, JOKAa3bIBATh
UCTUHHBIE YTBEPXKJEHUS U CTPOUTb KOHTPHPUMEPHI K JOXKHBIM, IPOBOAUTH
pacCykAeHHsT «OT TMPOTHUBHOTO», OTIMYATh CBOWCTBA OT IPU3HAKOB,
dbopMynpoBaTh 0OpaTHBIC YTBEPKIACHUS.

146.6.1.2. Ilenpto M3y4eHUs] TE€OMETPUM SBISIETCS HCIONb30BaHUE €€ Kak

HHCTPYMCHTA IIpU PCHICHHUU KAdK MATCMATHUYCCKHX, TdK M IIPAKTHYCCKHUX 3a/ad,



BCTpEUAIOLIUXCA B peadbHOW ku3HU. OOyyaroumiicss OOMKEH Hay4HuThCs
OTPENEIATh TEOMETPUUYECKYIO (PUTYPY, ONTUCHIBATEH CIIOBAMU YEPTEK WUITU PUCYHOK,
HalTH IUIOWIAAb 3E€MENBHOTO0 Yy4YacTKa, pPaccyuTaTb HEOOXOAUMYIO JUJTHHY
ONTOBOJIOKOHHOTO Ka0eJst uiu TpedyeMble pa3Mepsl rapaxa s aTomooms. [pu
pelIeHUN 3aJlad  MPAKTUYECKOTO XapakTepa OOYydYarolIMICs YUYUTCS CTPOUTH
MaTeMaTHYECKHE MOJEIM pEATbHBIX JKU3HEHHBIX CHUTyaluil, IPOBOJIUTH
BBIYUCJICHUS U OLICHUBATH MOJYyYECHHBIM pe3yJIbTar.

Baxxao momu€pkuBaTh CBSI3M TEOMETPUHN C APYTHUMHU YICOHBIMH MTPEAMETAMH,
MOTUBUPOBATh UCIOJIb30BaTh OMPEIEICHUSI T€OMETPUUYECKUX (DUTYp U TOHSATHMA,
JEMOHCTPUPOBATh MPUMEHEHHUE MOIYYEHHBIX YMEHHM B (DU3MKE U TEXHUKE. DTU
CBsI3U HauOosiee sApKO BHUIHBI B Temax «Bekropwy, «TpuroHomerpuueckue
COOTHOIIEHUs», «Meroa koopauHaT» u «Teopema [udaropar.

146.6.1.3. YuebOnsiit kypc «['eoMeTpusi» BKIIIOYAET CIEAYIONIME OCHOBHBIE
pasnensl conepxkanusi: «['eomerpuyeckue GUrypsl U Ux cBoiicTBay, «M3mepenue
FEOMETPUYECKUX  BEJIUYUHY», «JleKapTOBbI KOOpJAWMHATHI HA  IJIOCKOCTHY,
«Bekrtops», «/IBrxkeHus miaockoctn», «lIpeodpazoBanus nogoous».

146.6.1.4. O011ee 4uciio 4acoB, PEKOMEHAOBAHHBIX ISl H3YUEHUs] y4eOHOTO
kypca «['eomerpusi», — 204 gaca: B 7 kiacce — 68 dacoB (2 yaca B HeJe0), B 8
KJ1acce — 68 JacoB (2 yaca B Hefien0), B 9 kinacce — 68 yacoB (2 yaca B HEJETIO).

146.6.2. Conepsxanue oOyueHus B 7 Kiacce.

HauanbHble noHsATHS reoMeTpuud. Touka, mpsiMas, OTPE30K, Jyd. Yo Buasl
yriioB. BepTukanbHble © cMexHbIE yIubl. buccekrtpuca yrma. Jlomanas,
MHOTOYTOJbHUK. [lapainenbHoCTh U EPIEHUKYISPHOCTD MPSMBIX.

Cummetpuunbie  ¢urypsl. OCHOBHBIE CBOMCTBA OCEBOM CHUMMETPHH.
[IpuMepbl CHMMETPHUM B OKPY>KAIOILIEM MHPE.

OCHOBHBIE MOCTPOEHHUS C MOMOIIBIO LUPKYJIS U JUHEHKHU. TpeyrojpHUK.
Bricota, Mmennana, OuccekTpuca, UX CBOMCTRBA.

PaBHOOEnpeHHBIE M  PaBHOCTOPOHHUI  TpeyrojbHUKH. HepaBeHCTBO
TPEYTOJbHHUKA.

CBoiicTBa W TpPU3HAKKM PABHOOEIPEHHOrO TpeyrojbHUKa. llpu3Haku

PaBEHCTBA TPEYTOJBHHUKOB.



CBoiicTBa ¥ IpU3HAKH MTapauIEIbHbIX OpsIMbIX. CyMMa yIJIOB TPEYTrOJbHUKA.
BHeuHue yribl TpeyroiabHUKa.

[IpssmMoyronbHblid  TpeyroiabHUK. (CBOHCTBO MEIHMAHBl MPSMOYTOJIBHOTO
TPEYTOJIbHUKA, IPOBEAEHHOMN K TUIIOTEHY3€. [[pu3HaKy paBeHCTBA IPSIMOYTOIBHBIX
TPEYTOJILHUKOB. 1IpsIMOYTOJIBHBIN TPEyTroiabHUK € yTiioM B 30°.

HepaBeHcTBa B reoMeTpUM: HEPAaBEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O
JUITMHE JIOMaHOM, Teopema O OoJblieM yriie U OoNbliel CTOPOHE TPEyroJbHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

I'eomeTpuyeckoe MecTO TOYEK. buccekrpuca yrima W CEpeIUHHBIN
NEPIEHANKYJIAP K OTPE3KY KAK TEOMETPUUYECKUE MECTA TOUEK.

OKpyXHOCTb M Kpyr, XopJa W JuameTp, HUX CBOMcTBa. B3aumHoe
PAaCIOJIOKEHUE OKPYKHOCTU M npsiMor. KacarenbHas U cexymas K OKPY>KHOCTH.
OKpy>XHOCTb, BIIMCAaHHAas B Yyroi. DBnucaHHas © onucaHHAas OKPYKHOCTH
TPEYTOJIbHUKA.

146.6.3. Coneprxanue oOyueHus B 8 Kiacce.

Yerpipéxyronpauku. [lapamnenorpaMm, ero npu3Haku U CBOKWCTBA. YacTHbIE
cllydad NapajuiesorpaMMoB (IpSMOYTOJIbHUK, PpOMO, KBaapaT), UX MPU3HAKU U
cBoricTBa. Tpamemusi, paBHOOOKas Tpamelus, €€ CBOWCTBA M IPHU3HAKHU.
[IpssmoyroJibHas Tpaneuus.

Meron yasoennst meauansl. LlenTpanbHas cummerpus. Teopema Paneca n
TeOpeMa O IPONOPLHOHAIBHBIX OTPE3KaX.

CpenHue JIMHUM TPEYroJIbHUKA U Tpanenuu. LIeHTp Macc TpeyrojapHHKa.

[Togo6ue TpeyrompHukoB, kKoddduruent momodbus. I[IpusHaku momOOHsS
TpeyrojabHUKOB. [I[puMeHeHne noao0us Npu peleHNH MPaKTUYECKUX 3a/1ad.

CpoiicTBa 1uiomaneii reomerpudyeckux ¢uryp. dopmynsl anas 1UIomagu
TPEYroJIbHHUKA, Napajienorpamma, pom6a u Tpanenuu. OTHOIIEHHE IUIOMIAIeH
NOJ00HBIX (UTYP.

Beluncnenue miomanei TpeyrolbHMKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pemeHun

IMPAaKTHUYCCKUX 3aaa4.



CuHyC, KOCHHYC, TaHT'€HC OCTPOTO YIJIa HPSIMOYTOJIBHOI'O TPEYIroOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO. TpUrOHOMETpUYEecKUe (HYyHKLIUU
yrioB B 30°, 45° u 60°.

BnucanHble W LIEHTpaJbHBIE YIJIBI, YIOJ MEXKIY KacaTeJbHOW U XOPIOM.
Yriel  Mexay  XopJaMH M CEeKyIUMMH. BrmcaHHble M ONMCAaHHBIC
4eTBIPEXYTOJIBHUKU. B3auMHOE pacnosiokeHue AByX OKpyxkHocTte. Kacanune
okpyxHocTeil. O01Ime KacateabHbIe K IBYM OKPY>KHOCTSIM.

146.6.4. Coneprxanue o0yueHus B 9 kiacce.

Cunyc, xocuHyc, TaHrenc yriaoB ot 0O go 180°. OcHoBHOe
TPUTOHOMETPUYECKOE TOXKAECTBO. POPMYIIBI IIPUBEACHUS.

Pemienne tpeyrosbHuUKOB. Teopema KOCHHYCOB M TEOpEMa CHHYCOB.
Pemenue npakTHYECKUX 3a7a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB H TEOPEMBI
CHUHYCOB.

IIpeobpa3zoBanue nonodus. [logodre cOOTBETCTBEHHBIX 3JIEMEHTOB.

TeopeMa 0 MNpPOM3BENEHUH OTPE3KOB XOpA, TEOPEMBI O MPOU3BEICHHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBAJIpaTe KacaTeIbHOM.

Bektop, umHa  (MOAYJb)  BEKTOpa, COHAINpPABICHHBIE  BEKTOPHI,
IIPOTHUBOIIOJIOKHO HAPABJIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpallMi HAJ BEKTOpaMH. Pa3nokeHwe BeKTopa IO JIBYM
HEKOJUIMHEapHbIM BekTopaMm. KoopaunaTel BekTtopa. CKalsipHOE MPOU3BENECHUE
BEKTOPOB, IPUMEHEHME JUJIS1 HAXOXKIACHUS JJIMH U yTJIOB.

JlekapTOBBI KOOPJAMHATHI HA INIOCKOCTH. Y PaBHEHMS NMPAMOU U OKPYKHOCTH
B KOOpAMHATaX, MepeceYeHre OKPYKHOCTEH U MpsMbIX. MeToa KOOpAMHAT U €ro
IIPUMEHEHUE.

IIpaBunpHBIE MHOTOYroJIbHMKM. JlMHa OKpyXHOCTU. ['pagycHas w
paauaHHasi Mepa yria, BBIYMCIEHUE JUIMH Iyr OKpyxkHocted. Ilmomans kpyra,
CEKTOpa, CETMEHTA.

JIBUKEHUS TUIOCKOCTH U BHYTPEHHUE CUMMETPUHM (pUryp (djaeMeHTapHbIE
npenacrasieHus). [lapamtensHeiil nepenoc. IloBopor.

146.6.5. [IpeameTHBIC pe3yabTaThl OCBOCHHS MPOTPaMMBbI YIECOHOTO Kypca

«I"eomeTpus».



146.6.5.1. TlpenmeTHbIe pe3yabTaThl OCBOCHHSI TPOTPaMMBbl y4eOHOTO Kypca
K KOHIly 00y4eHHMsl B 7 Kiacce.

Pacrio3naBaTh W3y4YEHHBIE TE€OMETpUYECKHE (UTYpBI, ONpPEeNsITh HX
B3aMMHOE pACIOJIOKEHUE, H300pa)kaTh TE€OMETPUYECKHe (UTYPBI, BBIOJHATDH
YepTEXHU I10 YCIOBUIO 3a1aui. I3MepATh TMHEWHbIE U YTII0BbIE BEIMUUHBL. Pemars
3aJ]auM Ha BbIUMCJIEHUE JUIMH OTPE3KOB U BEJIMYUH YTJIOB.

[IpoBoauTh TpyOyI0 OLIEHKY JIMHEHHBIX U YTJIOBBIX BEIHYMH MPEIMETOB B
peallbHOM KHU3HU, pPa3MEpOB MPUPOIHBIX OO0BEKTOB. PasmuuaTh pasMepsl 3THX
OOBEKTOB 10 MOPSAAKY BEINYUHBI.

CTpouTh 4epTEKU K TEOMETPUUECKHUM 3a/1adaM.

[Tonb30BaTbCAd NpPHU3HAKAMH PABEHCTBA TPEYTOJIbHUKOB, MCIOJIb30BaTh
NPU3HAKU ¥ CBOWCTBA PaBHOOEAPEHHBIX TPEYTOJILHUKOB MIPH PEIICHUH 3a7ad.

[IpoBOAUTH JTIOTMYECKUE PACCYKIEHUS C MCIOIb30BAHUEM I'€OMETPUUECKUX
TEOpEM.

[Tonb30BaThcad NpPHU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM M€JIMaHbI, TPOBEAEHHON K THIIOTEHY3€ NPSAMOYTOJIBHOIO TPEYTOJIbHHKA,
B PELLIEHUU F'€OMETPUUECKHUX 3a]1a4.

OnpenensiTb NapaieabHOCTh MPSIMBIX C IOMOILBIO YIJIOB, KOTOpPBIE 00pa3yeT
¢ HUMH cekymas. OnpenensaTe napamiedbHOCTh MPSAMBIX C MOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOM IMPSAMOM O TOYEK APYTOU MPSAMOM.

Pematsb 3a1aun Ha KiieT4aToi Oymare.

[IpoBOANTH BBIYMCIECHUS M HAXOIWTH YHUCIOBBIE M OyKBEHHBIC 3HAYCHUS
YIJIOB B TEOMETPUYECKHUX 3a/1a4aX C UCIOIb30BAHUEM CYMMBI YTJIOB TPEYTOJIBHUKOB
U MHOTOYTOJbHUKOB, CBOMCTB YIJIOB, OOpa3oBaHHBIX IpPU IEPECEUEHUH JBYX
napajuleNbHBIX MPAMBIX CeKyllel. Pemars mpakTuueckue 3a1aui Ha HaXOXACHUE
YIJIOB.

Bragere MOHATHEM T'€OMETPUYECKOTO MECTa TOYEK. YMETh OINpPEAENsTh
OMCCEKTPUCY YIJIa U CEPEIMHHBIN MEPIEHAUKYJIISP K OTPE3KY KaK reOMETpUUYECKUe
MeCTa TOYEK.

@opMyIHpPOBaTh ONPEACICHHUS OKPY>KHOCTH M Kpyra, XOpAbl MU AHaMETpa

OKPYXHOCTH, ITOJIb30BaThCSI UX CBOMCTBAMHU. Y METh MPUMEHSThH 3TH CBOMCTBA MPHU



pELIeHUH 3a4au.

Bragers MoHSATHEM OMUCAHHON OKOJIO TPEYroJibHUKa OKPY>KHOCTH, YMETb
HaxoauTh €€ ueHtp. [lomp3oBaThCcs (hakTaMu O TOM, YTO OMCCEKTPUCHI YTIIOB
TPEYrOJIbHUKA MEPECEKAloTCd B OJHOM TOYKE, M O TOM, YTO CEpPEAUHHBIC
NEePHEHANKYJISIPBI K CTOPOHAM TPEyroJibHUKA MepeceKatoTcs B OAHONU TOUKE.

Bragets noHsTHEM KacaTellbHOM K OKPYHOCTH, TOJIb30BATHCS TEOPEMOIL O
NEPHEHANKYJIIPHOCTH KacaTeIbHOU U paguyca, IPOBEAEHHOIO K TOUKE KaCaHMUs.

[Tonb30BaThCA MPOCTEUIIMMHU T€OMETPUUYECKUMU HEPABEHCTBAMM, IOHUMATh
UX MPAKTUYECKUI CMBIC]L.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOCHUS C MTOMOILBIO ITUPKYJISL U
JIMHENKHU.

146.6.5.2. TIpenmeTHbIE pe3yabTaThl OCBOCHHSI TTPOTPaMMBbl y4eOHOTO Kypca
K KOHITy 00y4eHus B 8 Kiacce.

Pacnio3HaBaTh OCHOBHBIE BHUJBl YETHIPEXYTOJBHUKOB, WX DIJIEMEHTHI,
M0JIb30BATHCS UX CBOMCTBAMU IPH PEUICHUH T€OMETPUUECKUX 3a/1a4.

[IpuMeHATh CBOWCTBA TOYKM IMEPECEUECHMs] MEAHAH TpEyrojbHUKa (LEeHTpa
Macc) B pPEIlICHUH 3a/1ay.

Brnanets nonsiTeM cpefHel JIMHUU TPEYroJibHUKA U Tpaneluu, MPUMEHSTh
X CBOMCTBA NPH pEIICHHHM TreoMeTpuyeckux 3anad. [losmp3oBaTbest Teopemon
dasieca U TEOPEMON O TPOMOPLIMOHAIBHBIX OTPE3KaX, IPUMEHATh UX JJI PELICHUS
MPaKTUYECKUX 3a]1a4.

[TpumeHsITh pU3HAKK TOA00HS TPEYTOILHUKOB B PEIIEHUU T€OMETPUIECKIX
3ajay.

[Tonb3oBatbes Teopemoit Iludaropa ans pemieHHs TeOMETPUYECKUX U
MpaKkTUYEeCKUX 3a7a4. CTpPOUTh MATEMATUYECKYIO MOJIENIb B TPAKTUUECKUX 3a7a4ax,
CaMOCTOSITEJIbHO IPOBOJUTH YEPTEXK U HAXOAUTH COOTBETCTBYIOLINE JJTUHBI.

Brnagere MNOHATHSAMH CUHYCa, KOCHMHyca MW TaHI€HCa OCTpPOro yria
MPSIMOYTOJIBHOTO TPEeYyrojbHUKa. [101630BaThCSl STUMH MOHATUSIMU U PELICHUS
MPAKTUYECKUX 33/1a4.

Brruucnars (pa3InuHbIMUA CIIOCOOAMU) TIJIOIIAIb TPEYTOAbHUKA U TUIOLIAIN

MHOTOYTOJBHBIX  (GUryp (MOdb3ysCh, TIA€ HEOOXOAUMO, KaJIbKYJIATOPOM).



[IpuMeHSATh MOyYEHHbIE YMEHUS B IPAKTUYECKHX 3a/1a4ax.

Biagers NMOHATHMSAMM BIMCAaHHOTO W LEHTPAJIBHOIO YIJja, HMCIOJb30BaTh
TEOPEMBI O BIIMCAHHBIX yTJlaX, yriax MeXAy XOpAaMH (CEKyLIMMU) U YTIJIe MEXKIY
KacaTeIbHOM M XOPAOU NPH PEIICHUHU F€OMETPUYECKUX 3a1a4.

Biiagets NOHATHEM ONMCAHHOTO YETBIPEXYTOJIBHUKA, IPUMEHITh CBOWCTBA
ONMCAHHOTO YEThIPEXYTOIBHUKA IIPU PEILICHUN 3a/1a4.

[IpuMeHATh MOJYyYEHHBbIE 3HAHMS HA MPAKTUKE — CTPOUTh MAaTEMATHYECKHE
MOJEIIN JIJIS 3a/1a4 PeabHOM )KM3HU U MPOBOANTH COOTBETCTBYIOIINE BBHIYUCICHUS
C NPUMEHEHUEM NOoJA00Us W TPUTOHOMETpUU (TOJB3YACh, TIAE HEOOXOAMMO,
KJIBKYJISTOPOM).

146.6.5.3. TIpenMeTHbIE pe3yabTaThl OCBOCHHSI TPOTPaMMBbl y4eOHOTO Kypca
K KOHILy oOy4eHus B 9 kiacce.

3HaTh TPUTOHOMETPUYECKUE (QYHKIMM OCTPBIX YIJIOB, HaXOAUTh C HX
IOMOUIBIO PAa3JINYHBIE 3JIEMEHTBHl MNPSIMOYTOJIBHOIO TPEYroJIbHUKA («pEeLIeHHE
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KAJIBKYJIATOPA) JITHHBI
Y YTJIBI 17151 HeTaOIMYHBIX 3HAYCHHH.

[Tosnb30BaTbesa GpopMysIaMu IPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXIECTBOM JUII HAXOXJICHHS COOTHOLICHUM MEXIY TPUTOHOMETPUYECKUMHU
BEJIMYMHAMU.

Hcnonbs30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JIJISl HAXOXKJIEHUS Pa3Iu4YHbIX
AJIIEMEHTOB TPEYTOJIbHUKA («PELIEHHE TPEYToJbHUKOBY»), MPUMEHATh WX IpHU
PELIEHUH F€OMETPUYECKUX 3a/1au.

Brnagere moHATHMSMH — npeoOpa3oBaHUS  MOJOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB NOJO0HBIX (uryp. [loap30BaThCs CBOMCTBAMHU MTO100MSI POU3BOJIBHBIX
¢buryp, yMeTb BBIYMCIATH JUIMHBI U HAXOUTh YTJIbl y TOA0OHBIX GuUryp. IlpuMensaTs
CBOMCTBa MOJMOOMS B MPAKTHYECKUX 3ajJadaXx. YMETh NPHUBOJIUTH IPUMEPHI
NOJ00HBIX (PUTYp B OKPYIKAIOIIEM MUPE.

[Tonp30BaThCA TEOPEMAMU O IPOU3BEACHUHN OTPE3KOB XOP, O IIPOU3BEACHUU
OTPE3KOB CEKYLIUX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30BaTbcsd BEKTOpaMH, MOHUMATh MX F€OMETPUYECKUN U (PU3HUECKHUI

CMBICJI, MNPHUMCHATbL HMX B PCHICHHUHU TI'COMCTPHUYCCKUX U (1)I/ISI/I‘I€CKI/IX 3agad.



[TpuMeHsTh CKaJIIpHOE MPOU3BEACHIE BEKTOPOB JJIsl HAXOXKICHHUS IJTUH U YTJIOB.

[Tonb30BaThCd METOJOM KOOpPJAWMHAT Ha IUJIOCKOCTH, MNPUMEHSTh €ro B
pEeIIeHNU TEOMETPUUYECKUX U TPAKTHUECKUX 3a7ad.

Brnagets mOHATHSMU TPAaBUIBHOTO MHOTOYTOJBHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI TyTH OKPY>KHOCTH U PaJlMaHHON MEphI yrila, YMETh BBIYUCIATH IUIOIIA]Ib
Kpyra u ero yacteil. [[puMeHsTh moslydeHHbIe YMEHUS B IPAKTUYECKUX 3a]1adax.

Haxomutk ocu (WM LEHTPHI) CUMMETpuUu (UTYp, MPUMEHSATH IBHKCHUS
IUIOCKOCTH B MPOCTEUIITNX CIyYasiX.

[IpuMeHATh MOMyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTeMaTUYECKHE
MOJIEIU JIJIS 3a/1a4 peaibHOM KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUUCICHUS
C TPUMEHEHHEM TMOAO00MS W TPUTOHOMETPHUUECKUX (PYHKIHMHM (MOJB3YsACh, T
HEO0OXOMMO, KaJIbKYJISITOPOM).

146.7. ®enepanpHas pabodas mporpamma ydeOHoro Kkypca «BeposTHOCTh u
CTaTUCTHKa» B 7-9 Kilaccax (Jajiee COOTBETCTBEHHO — Mporpamma yueOHOro Kypca
«BepoATHOCTb U CTaTUCTHKA», YUYEOHBIN KypC).

146.7.1. TlosicHuTeNnbHAS 3aMKCKAa.

146.7.1.1. B coBpeMeHHOM IU(PPOBOM MHpPE BEPOSITHOCTh M CTATHUCTUKA
npuoOpeTatoT BcE€ OONBIIYI0 3HAYUMOCTb, KaK C TOYKH 3pPEHUS MPaKTUYECKHUX
NPUJIOKEHUH, TaK U UX POJH B 00pa30BaHWU, HEOOXOAMMOM KaXKIOMY UYEJIOBEKY.
Bo3spacraer yucio npodeccuid, mpyu OBIAAECHUU KOTOPBIMU TpeOyeTcs Xopoluas
0a3oBasi MOJATOTOBKA B 00JIACTU BEPOATHOCTU WM CTATUCTUKH, Takasl MOJTOTOBKA
BaXXHa IS TPOAODKEHHS OOpa3oBaHMS W JUIsl yCIEIHOW MpodecCHOHaIBHON
Kapbephl.

Kaxx1p1i1 ueoBeK MOCTOSIHHO MPUHUMAET PEIICHHS] HA OCHOBE UMEIOIINXCS Y
HEro JaHHBIX. A i1 00OCHOBAaHHOTO MPUHATHS PEIICHUS B YCIOBUAX HEIOCTaTKa
WU M30bITKAa MHPOPMAIIUKU HEOOXOAUMO B TOM YHUCIIE XOpOoUIo chOPpMUPOBAHHOE
BEPOATHOCTHOE M CTATUCTHUYECKOE MBIIIUICHHUE.

MeHHO 1O3TOMYy OCTpO BCTaja HEOOXOAUMOCTh C(HOPMHUPOBATH Yy
oOy4Jaronuxcst GyHKIIMOHAIBHYIO TPAMOTHOCTD, BKITIOUAIOIIYIO B c€0s B KAYECTBE
HEOTHEMJIEMON  COCTABIISIIONICH yMEHHE  BOCIPUHUMATh W KPUTHUYECKU

aHAJIM3UPOBaTh UH(OPMAIUIO, IPEACTABICHHYIO B PA3IMYHbBIX (JOpMAX, TOHUMATh



BEPOSITHOCTHBIA XapaKTep MHOTHUX pPEATbHBIX TMPOIECCOB W 3aBHCHMOCTEH,
MPOU3BOAUTH MPOCTEHIIINE BEPOATHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4eOHOM Kypce ¢ OCHOBHBIMH MPUHIIUIIAMH cOOpa, aHaIn3a 1
MIPEICTABIICHNUS] JTAHHBIX W3 Pa3MYHBIX chep KU3HU OOIIECTBA M TOCY/IapCTBa
npuoOuiaeT oOydarommxcs K OOIIECTBEHHBIM HHTepecaMm. M3ydyeHue oOcCHOB
KOMOMHATOPUKHU pa3BUBAET HABBIKA OpraHU3alUM Tepedopa U Mmojacuéra yducia
BapUAHTOB, B TOM YHUCJI€ B MPUKIATHBIX 33/1a4ax. 3HAKOMCTBO C OCHOBaMH TEOPUU
rpadoB co3aaéT MaTteMaTHIecKuil GyHAaMEHT i1t HOPMUPOBAHMS KOMIIETEHITUH B
obsactu UHPOPMATUKU U UDPOBBIX TeXHOJOTUH. [IpU M3y4eHUM CTAaTUCTUKHU U
BEPOSITHOCTU 00OTallaloTCs TMPEJICTABICHUS OOyYarolmuxcsi O COBPEMEHHOU
KapTUHE MHpa M METOJIaX €ro HCCienoBaHus, (pOopMUPYETCs TMOHWMAaHHE POJIA
CTAaTUCTUKH KaK UCTOYHUKA COIMAIILHO 3HAYNMON MH(POPMAITUU U 3aKIIaBIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIIUICHHSI.

146.7.1.2. B cCOOTBETCTBHMU C JIaHHBIMHM IIEJISAMH B CTPYKTYpe MpOrpaMMBbI
y4eOHOTO Kypca «BeposSTHOCTh M CTaTUCTHUKA» OCHOBHOTO OOIIETo 00pa3oBaHUs
BBIJICTICHBI CJEMYIONINE CoAepkaTenbHo-MeToanyeckue auauu: «llpencraBienue
JAHHBIX U ONHUcaTeldbHAasi  CTATUCTUKA», «BeposSTHOCTB»,  «JIEMEHTHI
KOMOMHATOpUKN», «BBeieHrne B TEOPUIO IpadoBy.

Conepsxanue muHuM «[IpeacTaBieHne TaHHBIX U OTTUCATEIbHAS CTATUCTUKAY
CITY>KUT OCHOBOH 17151 ()OPMHUPOBAHHUS HABBIKOB PAOOTHI ¢ HHPOPMAIIMEH: OT YTSHHUS
U MHTEpHpeTanuu uHQopMaluy, IpeJACTaBICHHONW B Ta0JIUIaX, Ha JUarpaMmax u
rpadukax, A0 cOopa, TpEACTaBICHHWS W aHAIM3a JAHHBIX C HCIOJIb30BAHHEM
CTATUCTUYCCKUX XapaKTEPUCTUK CPEIHUX W paccewBaHms. PaboTas ¢ TaHHBIMH,
oOyyJarolecsi y4yaTcsi CUMTBHIBATh W WHTEPIPETUPOBAThH JIaHHBIC, BBIJIBUTATh,
apryMEHTUPOBATh M KPUTHUKOBATH MPOCTEHIIME TUIIOTE3bl, PA3MBIILISATh HaJ
dakTOopamMu, BBI3BIBAIOIIMMH HW3MEHUMBOCTh, W OICGHWBATh WX BIHSHUE Ha
paccMaTpuBaeMble BEJTMYHHBI U TIPOIIECCHI.

NHTyuTHBHOE MpECTaBICHUE O CIy4YailHOW M3MEHYMBOCTH, UCCIIEIOBAHUE
3aKOHOMEPHOCTEH U TEHJACHIIMN CTAaHOBUTCS MOTHBUPYIOIIEH OCHOBOM Jis
W3YUYCHUS TEOPHH BEPOSATHOCTEH. bonbplioe 3Ha4YCHWE WMEIOT TPAKTUYCCKUC

3aJlaHHsl, B YaCTHOCTH OIIBITHI C KIIACCHYCCKUMH BEPOATHOCTHBIMU MOJICIIAMMU.



[ToHsiTHE BEPOSATHOCTH BBOJWUTCA KaK Mepa NpaBAONoOAoOus CIy4ailHOro
coObiTusi. Ilpu wu3ydeHum yueOHOro Kypca OOydYaroluecs 3HAKOMSTCS C
MPOCTEHIIIMMU METOIAMU BBIYMCIICHUS BEPOSITHOCTEN B CITyYalHBIX 3KCIIEPUMEHTAX
C PaBHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU HCXOJaMH, BEPOSTHOCTHBIMU 3aKOHAMH,
MO3BOJISIONIMMU CTaBUTh W pelaTh Oosee clokHble 3amaur. B ydeOHbIN Kypc
BXOJSIT HAYaJIbHbIE MPEACTABICHUS O CIy4YaWHBIX BEIMYMHAX M MX YHUCIOBBIX
XapaKTEPUCTHKAX.

B pamkax y4eOHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYarOLIUXCS C
MHOKECTBAMU M OCHOBHBIMHU OIE€palUsIMU HaJl MHOKECTBaMH, pacCMaTpUBAIOTCA
pUMEpPbl MPUMEHEHHUS JIJIsl PEIICHHs 3a]ay, a Tak)Ke HCIOJIb30BaHUSA B APYIHX
MaTEMaTUYECKHX KypcaxX U y4eOHBIX NMpeaMETaX.

146.7.1.3. B 7-9 xmaccax wusydaercs yueOHbIH Kypc «BepodaTtHocTh u
CTaTUCTHKa», B KOTOPBIA BXOAAT pasnensl: «llpeacraBienune [OaHHBIX U
omucarelibHas CTAaTUCTUKa», «BepoaTHOCTb», «DJIEMEHThl KOMOWHATOPUKWY,
«BBenenue B Teopuro rpadoBy.

146.7.1.4. O0mee 4yuciIo 4acoB, PEKOMEHAOBAHHBIX ISl U3YYCHHS yIeOHOTO
Kypca «BepostHocTh U cratuctuka», — 102 yaca: B 7 kiacce — 34 yaca (1 gac B
Heneno), B 8 kiacce — 34 yaca (1 gac B Heaemo), B 9 kinacce — 34 yaca (1 yac B
HEJICITIO).

146.7.2. Conepsxanue o0yueHus B 7 Kiacce.

[IpeacraBienuie JaHHBIX B BUJE TAOIHII, AMArpaMM, rpauKoB. 3aroJIHEHHE
TAONHII, YTCHWE W TIOCTPOEHUE JuarpamMm (CTOJOMKOBBIX (CTONOYATHIX) W
KpYroBbIX). UTeHue rpadukoB peanbHbIX TporeccoB. M3Bnedenne nndopmanmu us3
JMarpaMM U TaOJIHIL, UCTIOIb30BaHUE U MHTEPIPETALIUS TAHHBIX.

OmnucarenpHasi CTaTUCTHKA: CpeliHee apupMeTHYecKoe, MeIuaHa, pa3Mmax,
HaumOoJiblIeE M HAWMEHbIIEE 3HA4Y€HHs HAaOOpa YHUCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOW U3MEHUYUBOCTH.

Crny4daifHbI SKCIIEpUMEHT (ONBIT) U ciydaiiHoe coObiTue. BeposiTHOCTH U
yacToTa. PoJb MalOBEpPOSITHBIX U MPAKTHYECKH JJOCTOBEPHBIX COOBITHI B MPUPOJIE
U B oO1ecTse. MoHeTa U UTrpalibHasi KOCTh B TEOPUU BEPOSITHOCTEN.

I'pad, BepmmnHa, pedpo. Crenenp BepimHbl. Yucio pédbep u cymmapHas



crenenb BepuinH. [IpencraBnenue o cBszHoctu rpada. Llenu m mukmsl. [lytu B
rpadax. O6xon rpada (disiepoB myTh). llpencraBieHue 00 OpPUEHTHPOBAHHOM
rpade. Pemenne 3amau ¢ momouisio rpaos.

146.7.3. Conep>xanue o0yueHus B 8 kiacce.

[IpeacraBienue NaHHBIX B BUE TaOJIUII, 1UarpamMmm, rpaukoB.

MHOXeCTBO, 3JEMEHT MHOXECTBa, IMOAMHOXecTBO. Ornepanuu Haj
MHOXECTBaMU: 00bEeIMHEHUE, IEpeceueHue, nonoiHeHrne. CBOMCTBa onepaluii Haj
MHOXXECTBAMHU:  IEPEMECTHTENIbHOE,  COYETATEIbHOE,  PaclpeneluTeNbHOE,
BKiIIOUeHUs. Vcnonp3oBaHue TrpaduyecKoro NpPeICTaBICHUS MHOXKECTB i
OIMMKMCAHUS PEATBbHBIX MPOLIECCOB U SABJICHUM, TPU PEILICHUH 3a/1a4.

N3mepenne paccenBaHus JaHHbBIX. J(ucnepcrs U CTaHAAPTHOE OTKIOHEHHE
YHUCIIOBBIX HAOOpOB. J[narpamMma paccenBaHusl.

DneMeHTapHble COObITUSL ciay4dalHOro ombiTa. CiyyallHble COOBITHS.
BepositHoctit  coObituii.  OnbBITBI ¢ PaBHOBO3MOXKHBIMU  3JIEMEHTapHBIMU
coOprTusaMu. CiyyaitHbiii BeIOOp. CBA3H MEXKIY MAJTOBEPOATHBIMH U MPAKTHUUECKU
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJIE, OOIIECTBE U HAYyKeE.

HepeBo. CBolicTBa J€peBbEB: €AMHCTBEHHOCTh ITyTH, CYIIECTBOBAHUE
BUCSIYEH BEPIIMHBI, CBSA3b MEXJY UYHUCIOM BEpIIMH U uucioMm péodep. [lpaBuio
yMHOXeHUs. Pemenue 3a1a4d ¢ moMoipto rpados.

[IpotuBomonoxubie coObiTHsl. Jluarpamma DOitnepa. OObeauHEHUE W
nepeceueHne  coObIThil. HecoBmecTHbie  coObiTusi. @DopMyna  CIOXKEHUS
BEPOSAATHOCTEW. YcCIIOBHAas BepoATHOCTh. [IpaBuno ymHOxeHwus. HeszaBucnmbie
coObrTus. IlpencraBnenue skcriepuMeHTa B BUJE JAepeBa. Pemienuwe 3amad Ha
HAXO0XJIEHUE BEPOATHOCTEH C TIOMOIIBIO JepeBa CIy4yalHOro SKCIIEPUMEHTA,
nurarpamm Dinepa.

146.7.4. Conepsxanue oOydeHus B 9 kiacce.

[IpencraBneHne nOaHHBIX B BHIE TaOmuI, [AWarpamMM, TpaduUKoB,
MHTEpIIpeTalys JaHHbIX. YTeHHEe U MOCTpOeHUe Tallull, AUarpaMm, rpaukoB 1O
peaJIbHbIM JTaHHBIM.

[TepecranoBku u pakropuan. CoueTaHus U YUCIO coueTaHuil. TpeyroabHUK

[Tackans. Pemienue 3a1a4 ¢ UCMOIB30BaHUEM KOMOMHATOPUKH.



['eomerpuyeckas BeposiTHOCTh. CiydalHBIN BBIOOp TOUKH W3 (DUTYpHI Ha
IJIOCKOCTH, U3 OTPE3KAa U U3 AYTU OKPYKHOCTH.

Ucnertanue. ¥Ycnex u Heynaya. Cepus UCOBbITaHUMN 10 TepBOro ycnexa. Cepust
ucnbiTanuil bepaynnu. BepostHoctu coObITHiIA B cepun ucnibiTanuid bepHysum.

CnyyaiiHasg BeNMYMHA M PaCIpEleeHUE BEpPOSATHOCTEW. MaremaTudyeckoe
oxumanue u gucnepcus. [Ipumepsl MaTeMaTH4eCKOro  OXKUAAHUSA KAk
TEOPETHUYECKOrO0 CPEIHEr0 3HAYCHMs BEIMYMHBI. MaTeMaThyeckoe OXUAaHUE U
JUACTEPCUS CIYYaWHOW BEJIMYMHBI «UYHCJIO YCIEXOB B CEPUM HCIBITAHUI
bepuyny.

[Tonsitue o 3akoHe OGosbluX yucen. 3mepeHne BeposiTHOCTEN ¢ TOMOIIBIO
qyacToT. Posb 1 3HaueHue 3akoHa OONBIINX YUCEN B IPUPOJIE U OOIIECTBE.

146.7.5. [lpeameTHBIC pe3yabTATHl OCBOCHHS MPOTPaMMbl YIEOHOTO Kypca
«BeposTHOCTh U CTATUCTUKAY.

146.7.5.1. [IpenmeTHBIC pe3yabTAaThl OCBOCHUS MPOrpaMMbl YU4eOHOTO Kypca
K KOHILy 0Oy4eHHs B 7 Kjacce.

Yutath HHPOpPMALHIO, MPEACTABICHHYI0 B TaOauuax, Ha JuarpaMmax,
MPEACTABIATh JaHHbIE B BUJE TaOJMI], CTPOUTh JUArpaMmbl (CTOJIOUKOBBIC
(cTonbyaThie) U KPYroBhIe) 10 MAaCCHBaM 3HAYCHUI.

OnuceiBaTh W UHTEPIPETUPOBATH  pEajbHbIE  YHUCJIOBBIE  JIaHHBIE,
MpEeCTaBIICHHbIEC B TAa0JIMIIaX, HA UarpaMMax, rpadukax.

Hcnonp30BaTh AJIsI ONUCAaHMS JAHHBIX CTATUCTUYECKHE XapaKTEPUCTHUKU:
cpenHee apudMeTHUeCKoe, MeauaHa, HauOoiblliee W HaWMMEHbIIee 3HAYCHUS,
pa3mMax.

NmeTp mpeacTaBieHHE O CIy4YallHOW W3MEHUYMBOCTH Ha NpUMEpaxX LIEH,
(bu3MYEeCKUX BEIMYUH, aHTPOMIOMETPUYECKUX JAHHBIX, UMETh MPEACTaBICHUE O
CTaTUCTUYECKON YCTOUYHUBOCTH.

146.7.5.2. TlpenMeTHBIE pe3yIbTaThl OCBOCHHSI IPOTPaMMBbl y4eOHOTO Kypca
K KOHIly 00y4YeHUs B 8 KJiacce.

N3Bnekate u mpeoOpa3oBbiBaTh MHGOPMAIHIO, MPEACTABICHHYIO B BHUJE
Tabnul, Iuarpamm, rpaukoB, NPEICTaBIATh JaHHbIE B BUJE TAOJIHII, JUArpPaMM,

rpauKoB.



OnuceiBaTh TaHHBIE C MOMOIIBIO CTATUCTUYECKUX IOKa3aTesiei: CPpeHUX
3HAUYEHUI U Mep paccerBaHus (pa3Max, TMCIIEPCUsl U CTaHAAPTHOE OTKJIOHEHHE).

Haxonuth 94acTOTHI YMCITOBBIX 3HAYEHUN W YaCTOTHI COOBITUI, B TOM YHUCIIE
0 pe3ybTaTaM U3MEPECHUN U HAOIIOACHUI.

Haxonutb BepoOsSITHOCTH CIydalHBIX COOBITUN B ONBITAX, 3HAs BEPOSTHOCTH
DJIIEMEHTApHBIX COOBITHI, B TOM 4YHCIIE B ONBITAX C PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH.

Hcnonp3oBath rpaduyueckre MOJAEIU: JEPEBO CIyYaWHOTO IKCIIEPUMEHTA,
JqyarpaMMsbl Dilliepa, YuciaoBas npsmasi.

OnepupoBaTh MNOHATHUSMH: MHOXECTBO, IOJAMHOECTBO, BBIIOJHATh
omepanuyd HaJ MHOXECTBaMHU: OObEAUHEHUE, TEePECCUCHUE, JOMOJHEHHUE,
MEPEUUCIISTh AJIEMEHTBI MHOKECTB, IIPUMEHSTh CBOMCTBA MHOKECTB.

Hcnonb3oBath rpaduyeckoe MPeICTaBICHUE MHOXECTB U CBSI3EH MEXIy
HUMH JJI ONMCAHUS IMPOLIECCOB U SIBJICHUI, B TOM YKCJIE MPHU PELICHUU 3a7a4 U3
JIPYTUX YICOHBIX TIPEIMETOB U KYPCOB.

146.7.5.3. TlpenmeTHbIE pe3yabTaThl OCBOCHHSI TTPOTPaMMBbl y4eOHOTO Kypca
K KOHITy 00y4eHus B 9 kiacce.

W3Bnexkath u mnpeoOpa3oBbiBaTh HHGOPMAIMIO, TIPEICTABICHHYIO B
pa3IMUHBIX MCTOYHHUKAX B BUJAE TaOJUIl, Auarpamm, rpadukoB, MpeACTaBIATH
JaHHBIC B BUE TaOIUI, TUarpamMm, rpad)uKoB.

Pemate 3amaun OpraHuW30BaHHBIM MEPeOOPOM BAPUAHTOB, a TaKXKE C
UCIOJB30BaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Hcnonws30BaTh ONMUCATENBHBIE XAPAKTEPUCTUKUA IJII MACCUBOB YHCIJIOBBIX
JTaHHBIX, B TOM YUCJIE CPEITHUE 3HAYEHUS U MEPbI PACCEUBAHUS.

Haxonutb 4acTOThl 3HAYEHUN W YaCTOTHI COOBITHS, B TOM YHCIIE TOJIb3YSCh
pe3yJibTaTaMu MPOBEAEHHBIX U3MEPEHUN 1 HAOJIIOACHUH.

HaxoauTk BepoATHOCTH CllydyalHBIX COOBITUN B U3YUYEHHBIX OMbBITAX, B TOM
YHCJIE€ B OINbBITaX C PAaBHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMH COOBITHUSIMHU, B CEpUSIX
WCIIBITAHUM J10 TIEPBOIO YCIIEXa, B CEPUSIX UCIBITAHUI bepHyuIH.

NmeTp mnpencraBiieHHE O CIyYalHOW BEIWMYMHE W O PaCIpEeleTICHUN

BEPOSTHOCTEN.



HNmetn MNpCACTAaBJICHUC O 3aKOHC OONBIIMX YHCEN KaK O IMPOsABJICHUH
3aKOHOMCPHOCTH B cnyqaﬁHoﬁ N3MCHYMNBOCTHU U O POJIM 3aKOHA OOJBIINX YKCET B

pUpojie U OOIIECTBE.
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