1.4. ®enepanvHass pabovas mporpamMma 1O y4eOHOMY  TIPEAMETY
«Marematnkay (6a30BbIH YPOBEHB).

1.4. 1. ®enepanvHasgs pabouvass nporpaMma IO Yy4eOHOMY MpPEAMETY
«Maremaruka» (0a30BbIid ypOBEHb) (mpeameTHas oOsactb «MaremMaTtuka |
uH(opMaTHKa»)(llaJjee  COOTBETCTBEHHO — TMporpaMma IO  MaTeMaTHKe,
MaTeMaTrKa) BKIIOYAET TOSICHUTENbHYIO 3allMCKy, COJIepKaHUue OOydyeHus,
IUIAaHUPYEMBIE PE3YyJIbTaThl OCBOEHUS ITPOTrPaMMBbI 110 MATEMATHUKE.

1.4. 2. [losicHuTenbHAS 3aIIKCKA.

1.4.2.1. [Iporpamma 1o MaremaTuke Juisi oOydarommuxcs 5-9 kiaccoB
paszpaborana Ha ocHoBe ®I'OC OOO. B nporpamMmmMe no MaTreMaTHUKe YYTCHBI HJIEU
U TOJOXEHHUS KOHLENIMH Pa3BUTHS MAaTeMaTHYEeCKOro oOpa3oBaHUs B
Pocculickon ®@enepanumn.

1.4.2.2. IlpenMeToM MaTEMaTUKH SBISIOTCS (PyHIAMEHTAIIBHBIE CTPYKTYPBI
HAIIET0 MUpa — MPOCTPAHCTBEHHBIE (POPMBI M KOJMYECTBEHHbIE OTHOIIEHUS (OT
IPOCTEUIINX, YCBAMBAEMbIX B HENOCPEACTBEHHOM OMbBITE, 1O JOCTATOYHO
CJIOKHBIX, HEOOXOAUMBIXIIJII Pa3BUTHUS HAYYHBIX M MPUKIAJAHBIX HUJIEH).
Marematuyeckue 3HaHUS OOECIEUYMBAIOT MMOHMMAHUE MPUHIIMIIOB YCTPOWCTBA H
UCIIOJb30BaHUSI COBPEMEHHOW TEXHHKH, BOCHPHUSATHE M  HHTEPHPETAIUIO
COLIMAJIBHOM, 3KOHOMUYECKOM, MOJUTUYECKON MH(POpPMALIMH, JAlOT BO3MOMXHOCTb
BBITIOJTHATH PACU€Thl U COCTABJIATH AJITOPUTMbBI, HAXOJUTh U IPUMEHSTH (DOPMYJIbI,
BJIQJICTh NMPAKTUUYECKUMH NPUEMAMH T€OMETPUUECKUX MU3MEPEHUIN U MOCTPOEHUH,
YUTaTh MHPOPMALIMIO, TPEACTABICHHYIO B BUJE TAOJMI], JUarpaMM U rpaukoB,
KUTh B YCIIOBHSIX HEOMNPENCIEHHOCTH W TMOHMMAaTh BEPOATHOCTHBIM XapakTep
CITy4alHBIX COOBITHM.

1.4.2.3. U3yuenue MaTeMaTUKH dbopmupyer y oOy4JaroImxcs
MAaTEMaTUYECKUA CTWJIb  MBIIUIEHUS, NPOSABISAIOIIMNCI B  ONPEACIIEHHBIX
YMCTBEHHBIX HaBblkax. OOydaroniygecss OCBaMBAIOT TaKWe MPUEMBI U METOJIbI
MBIIIICHUS, KaK WHAYKIUSAW NETyKIMs, 0000IIeHre W KOHKPETHU3aIus, aHalu3 1
CUHTE3, KJIacCU(pUKANMIN CHUCTeMaTu3alusi, a0CTparupoBaHUE U AaHAJIOTHS.
OOBEKThl MaTeMaTHYECKUX YMO3AKIIOUCHHUM, MpaBuia HX KOHCTPYUPOBAHUS

PAcCKpBIBAIOT MEXAHM3M JIOTUYECKHX TOCTPOCHUM, CIIOCOOCTBYIOT BbIpaOOTKE



yMeHust (HOpMyIUpoBaTh, OOOCHOBBIBATHU JOKa3bIBaTh CYXKICHHS, TEM CaMbIM
pa3BUBAIOT JIOTMYECKOE MbIIUIeHHE. V3yueHue wMaTemMaTHkud oOecredynBaeT
dbopMUpOBaHKE aITOPUTMUIECKON KOMIIOHEHTHI MBIIUICHUSN BOCTUTAHUE YMEHHM
JEHUCTBOBATh MO 3aJaHHBIM QJITOPUTMAM, COBEPIICHCTBOBATh W3BECTHBIE U
KOHCTPYMpOBaTh HOBbIE. B mpouecce pemieHus 3agady — OCHOBOM yueOHOMU
JESATEIIbHOCTH Ha ypOKaX MaTeMaTHUKU — Pa3BUBAIOTCS TBOpUECKas M MPUKJIAJHAs
CTOPOHBI MBIIICHUS.

1.4.2.4. OOyuenne mMaTemMaTUKEe JAET BO3MOXKHOCTb pa3BUBATh Y
oOyyaroluxcs TOYHYIO, palUOHAJIbHYI0 M HWH(POPMATUBHYIO pEYb, YMEHHE
oTOMpaTh Hauboiee MNOAXOIAIINE SA3BIKOBBIE, CHMBOJIMYECKHE, TpaduyecKue
CpEIICTBA JJIsl BBIPAYKEHUS CY>KJICHUI U HAIJISIIHOTO UX MPECTaBICHUS.

1.4.2.5. [Ipu u3yyeHun MaTEMaTHKUA OCYIIECTBIISIETCA 0OIllee 3HAKOMCTBOC
METOJAMM IIO3HAHUS JACHUCTBUTEIBHOCTH, HPEICTABICHUSIMH O IPEIAMETE U
METOJAaX MAaTE€MaTHKH, HUX OTIMYMUA OT METOJOB JPYI'MX €CTECTBEHHBIX U
TYMAaHUTAPHBIX HAyK,00 OCOOEHHOCTSIX NPUMEHEHUS MaTeMaTUKU JJis pPEleHUs
HAy4YHBIX U MPUKIIAIHBIX 33]1a4.

1.4.2.6. IlpuoputeTHpIMU TIETSIMA OOYYEHHUS MaTeMaTUKe B 5-9 Kiaccax
SBJIFOTCSL:

(opMHpOBaHKE LHEHTPATBHBIX MATEMAaTUYECKUX MOHATUH (YUCIIO, BEIMUMHA,
reOMETPUYECKAs ¢urypa, IIepeEMEHHas, BEPOSATHOCTb, byHKUMA),
00ecreurBaIIUX MPEEeMCTBEHHOCTh UM IEPCHEKTUBHOCTh MaTeMaTUYECKOTO
o0Opa3oBaHus 00yYaIOIIUXCS;

MO/IBEICHUE O0YYaIOIIMXCS Ha JOCTYIHOM JUIsl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMAaTUKH U OKPY>KAIOLIEr0 MUpa, MOHHMMAaHHE MATEMAaTUKU Kak
yacTH 00IIeH KyJIbTyphl YEIOBEUECTBA,

Pa3BUTHE MHTEIIEKTYaJbHbIX U TBOPUYECKHUX CIIOCOOHOCTEN 00ydaromuxcs,
MO3HABATEJIbHOM  AKTUBHOCTH, HCCIEAOBATEIbCKUX YMEHHM, KPUTHYHOCTH
MBIIIEHUS, UHTEpPECa K U3YUEHUI0 MaTEMAaTHKH;

(dopmupoBanre (yHKIIMOHAILHOW MaTEMaTHUYECKONH IPaMOTHOCTU: YMEHHS
pacno3HaBaTh  MPOSIBJICHUS ~ MAaTeMaTHYECKMX  TOHATHUH, OOBEKTOB U

3aKOHOMEPHOCTENB pPEANbHBIX KU3HEHHBIX CUTYallUsIX U NPU HU3YYECHUH IPYTHX



y4eOHBIX TMPEAMETOB, IMPOSIBICHUA 3aBUCHMOCTEM U  3aKOHOMEPHOCTEH,
bopMyIMpOBaTh UX HA SI3bIKE MAaTEMATUKU M CO3/1aBaTh MaTEMaTUYECKUE MOJIEIH,
IPUMEHATh OCBOCHHBI MaTEeMaTHYECKUM amnmapar g pPElIeHHs MPaKTUKO-
OPUEHTUPOBAHHBIX 3aJa4, MHTEPIPETUPOBATh M  OLICHUBATh IIOJTYYEHHBIE
pEe3yJIbTaTHI.

1.4.2.7. OCHOBHBIE JTUHUU COJEPKaHUSA MPOTrpaMMBbI [0 MaTeMaTUkKe B 5—9
kiaccax: «Hucna u BeIUUCHEHUSY, «Anredpay («AnredpandecKue BbIPAKEHU,
«YpaBHEHHSI M HepaBeHCTBa»), «DyHkumm», «l'eomerpus» («I'eomerpuueckue
burypel U ux cBoiicTBa», «M3mMepeHHe TEOMETPUYECKUX  BEIUYHHY),
«BeposiTHOCTP W cTaTHCTHKA». JlaHHBIE JWMHUK Pa3BUBAIOTCS MapaJUIEIBHO,
Ka)KJ1as B COOTBETCTBUU C COOCTBEHHOM JIOTUKOW, OJJHAKO HE HE3aBHCUMO OJIHA OT
JIPYroM, a B TECHOM KOHTaKT€ U B3aMMOJICVICTBHH.

ConepxaHue IporpaMMbl IO MaTeMaTHKE, PacHpeleia€éHHOE IO IoJaM
oOyuyeHusi, CTPYKTYPUPOBAHO TakUM oOpa3oM, 4YTOObl KO BCEM OCHOBHBIM,
NPUHIMIHAIBHBIM BOIIPOCAaM O0ydaroluecs: o0pamagiuch HEOJIHOKPATHO, YTOObI
OBJIAJICHNE MATEMaTUYECKUMH TMOHATUSMH W HABbIKAMH  OCYIIECTBISIOCH
NIOCJIEIOBATEIbHOU NOCTYIATEIIBHO, C co0I0IeHUEM MpUHLIATA
IPEEeMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYAJUCh B OOUIYI0 CHCTEMY
MaTeMaTUYECKUX TIPEACTaBICHUNA OOyYaroluXcs, paciupsisi U yriayomss e€,
o0pa3ysl IpOYHbIE MHOYKECTBEHHBIE CBS3H.

1.4.28.B coorBerctBun ¢ ®I'OC OOO wmaremaruka SBISIETCA
00s13aTeNIbHBIM YU4E€OHBIM MPEIMETOM Ha YPOBHE OCHOBHOTO OOIIIETO 00Opa30BaHMUs.
B 5-9 xmaccax maremaTka TpaJULMOHHO H3Yy4aeTcs B pPaMKax CIEIyIOLINX
y4eOHBIX KypCOB:B 5—6 Kilaccax — Kypca «Marematukay, B 7-9 kiaccax — KypcoB
«Anrebpa» (BKIIOYAs DJIEMEHTHl CTAaTUCTUKM W TEOPUU BEPOSITHOCTEH) U
«I"'eometpus». [IporpamMmoiino MmaTeMaTrKe BBOAUTCS CAMOCTOSATEIIbHBIN YU4eOHBIN
Kypc «BeposTHOCTBM CTaTUCTHKAY.

1.4.2.9. Obmee uyMcaO YacoB, PEKOMEHJOBAHHBIX JUIS  HU3Y4YCHUS
MaTeMaTuku (0a30BbIi YPOBEHb) Ha ypPOBHE OCHOBHOIO 00Iero obpasoBaHus, —
952 yaca: B 5 xiacce — 170 yacoB (5 yacoB B Hezeno), B 6 kiacce — 170 gacoB (5

4acoB B Hejento), B 7 kiacce — 204 ygaca (6 yacoB B Hesento), B 8 kiacce — 204



yaca (6 yacoB B Hezeno), B 9 kinacce —204 yaca (6 4acoB B HEJIEIIO).

1.4. 3. I3yueHue MaTeMaTHK{d HAa YpPOBHE OCHOBHOI'O OOILIEro 0Opa3oBaHUs
HAIpaBJICHO HA JOCTIKEHUE OOYYaIOIIMMHUCS JUYHOCTHBIX, METaIllpeIMETHBIXU
IpEeIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB OCBOCHUS YIEOHOTO IIpeaMeTa.

1.4. 3.1. JInyHOCTHBIE PE3YJIBTATBl OCBOCHMS MPOrPaMMBI II0 MaTEMaTHKE
XapaKTEPU3YHOTCH:

1) maTtproTHYECKOE BOCTIUTAHUE:

MPOSIBJICHUEM HHTEpeca K TMPOIUIOMY M HACTOAIIEMY POCCHUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IMIKOJbI, K MCIOJb30BAHUIO 3THX
JTOCTHXKEHHI B IPYTUX HayKaxH MPUKIAIHBIX chepax;

2) rpa)XAaHCKOE U TyXOBHO-HPABCTBEHHOE BOCIIUTAHNUE:

TOTOBHOCTBIO K BBITIOJHEHHUIO OO0S3aHHOCTEN rpakJlaHuHa U peau3aluy ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTH4YECKMX OCHOBaX (PyHKIIMOHUPOBAHUS
pPa3NUYHBIX CTPYKTYp, SBJIEHUH, MPOLEAYP IPaKIAHCKOro oOIlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKHM IPUMEHEHHEM JIOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPyZIOBOE BOCIIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE€ B PpEIIEHUM NPAKTUUYECKHX 3a]a4y
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XKHOCTH MaTEMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEIMHON MNpodecCHOHaTbHOM
JEATEIbHOCTH W Pa3BUTUEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOMU
MOCTPOCHUEM MHJIMBUIYaJTbHOU TpaeKTOpHH 00pa30BaHuUs U KU3HEHHBIX IMJIAHOBC
y4€TOM JTMYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTENH;

4) 5CTETUYECKOE BOCITUTAHUE:

CIOCOOHOCTBIO K HOMOIMOHAIIBHOMY U ACTETHYECKOMY BOCIPHUSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) EHHOCTH HAYYHOTO MO3HAHUS:

OpUEHTaUMEl B JIEATEIIBHOCTM HAa COBPEMEHHYI CHUCTEMY HAay4YHBIX



IPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, IPUPOJIbI U
o0miecTBa, MOHUMAHUEM MaTEMaTHUECKOM HayKuM Kak cdepbl YeIOBEUYECKOM
NEeATEIbHOCTH, ATANoOB €€ PAa3BUTHUAM 3HAYMMOCTH JUISl Pa3BUTHUS LIMBUIM3ALNU,
OBJIAJICHUEM SA3BIKOM MAaTEMaTHUKWHW MAaTEMaTUYECKOM KyJIbTYpPOl Kak CpEACTBOM
NIO3HAHWsS MHpPA, OBJIAJICHUEM IPOCTEUINIMMH HAaBBIKAMH MCCIIEOBATEIBCKON
NEATEIbHOCTH;

6) ¢puznueckoe BocmHUTaHUE, (HOPMUPOBAHHE KYIBTYpPHl  30POBBSHU
AMOIIMOHAIIBHOTO OJIArONOTyYHs

TOTOBHOCTBIO IPUMEHATh MAaTEMAaTHYECKUE 3HAHUS B HHTEpPECaX CBOETO
3I0pOBBS, BEJIEHUS  370pOBOro  obOpa3a KHM3HM  (300pOBOE  IMHTAHUE,
cOQJIaHCUPOBAaHHBIM PEXUM 3aHATHA W OTHAbIXa, pEryspHas Quznueckas
aKTUBHOCTb), C(OPMUPOBAHHOCTHIO HaBbIKa pPeIECKCUH, MPU3HAHUEM CBOETO
IpaBa Ha OIMOKY U TAKOT'O K€ MpaBa Ipyroro 4YeJI0BeKa;

7) 3KOJIOTUYECKOE BOCIIUTAHUE:!

OpUEHTallMeld Ha TNPUMEHEHHE MAaTeMaTHYeCKUX 3HAHUW JUIsl pEeLeHUus
3a/1ayB 00JIACTU COXPAHHOCTH OKPY’KAIOIIEH CpEelbl, INIAHUPOBAHUS MOCTYIIKOB U
OLICHKMUX BO3MOXXHBIX IOCJIEICTBUN JUIsl OKpPYXKaroled Cpenbl, OCO3HAHHEM
r7100aJpHOTO XapaKkTepa 3KOJOTHYECKUX MPo0JieM U MyTel X peleHus;

8) amanranyvs K HM3MEHSIOMMMCS YCIOBUSIM COLHAIBHOW WM NPHUPOTHOMN
Cpelbl:

TOTOBHOCTBIO K JIEWCTBUSM B YCIIOBUSX HEOIPENEIEHHOCTH, NMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JeATEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUoOpeTatb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIIbITA IPYTHUX;

HEOOXOUMOCThIO B (OPMHpPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIE
bopMyaMpoBaTh UAECH, MOHITHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSX, B TOM YHUCIIE
paHee HE W3BECTHBIX, OCO3HaBaTh Je(PUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMITETEHTHOCTEH, MNIAHUPOBATHCBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO  CUTYallUl0, BOCIPUHUMATb
CTPECCOBYIO CHUTYallMI0 KaK BbI3OB, TPEOYIOLIUA KOHTPMEpP, KOPPEKTUPOBATh

NPUHUMAEMbIE PEIICHUS M JeHCTBUS, (OPMYIMPOBATh W OLEHUBATh PUCKU U



MOCJIEICTBYS, (JOPMHUPOBATH OTIBIT.

1.4.3.2. B pe3ynbTare OCBOEHHUSI MPOTPaMMBbl MO0 MaTeMaTUKE Ha YpPOBHE
OCHOBHOTO o00miero oOpa3oBaHus y oOydaromerocss OyayT cpOpMUPOBAHBI
MeTanpeIMETHbIC pe3ynbTaThl, XapaKTEPU3YIOIIHECs OBJIaJICHUEM
YHUBEPCAITbHBIMU 03HABATENbHBIMU JNEHUCTBUAMU, YHUBEPCATbHBIMU
KOMMYHUKATUBHBIMU  JICHCTBUSAMH W  YHUBEPCAJIbHBIMH  PETYJISTUBHBIMU
JICVCTBHSIMH.

1.4.3.2.1. YauBepcanpHble TO3HABaTEIbHBIC JCHUCTBUS OOCCIICYHBAIOT
dbopmupoBaHre 0a30BBIX KOTHUTHBHBIX ITPOILIECCOB OOyYaromuxcsi (OCBOCHHE
METONOB  TO3HAHUS  OKPYXKAIOLIET0  MHUpa, NPUMEHEHHE  JIOTUYECKHX,
HCCIIEIOBATENbCKUX ONepaluii, yMeHui padbotath ¢ uHGopmaiuei).

1.4.3.2.2. YV oOyuatomerocsi 6ynyT chopMUpPOBaHbI CIEAYIOIIUE Oa30BbIC
JIOTUYECKUE JACHCTBUS KaK 4YacTh YHHBEPCAJIbHBIX IO3HABATEIBHBIX YUEOHBIX
JIEVCTBUI:

BBISBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKKA MATEMAaTHYECKUX
OOBEKTOB, TIOHSTHH, OTHONIEHWH MEXIy TMOHATHAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAHMSI I 0000IICHUS M CPAaBHEHUS, KPUTEPUU MTPOBOIMMOI0 aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH W  NPeoOpa3oOBBIBATH  CYXKJICHUS:
YTBEpAUTEIbHBICH OTPUIATEIbHbIE, SAMHUYHBIC, YACTHBIC U OOIINE, YCIIOBHBIE;

BBISIBIISITH ~ MAaTeMaTHYEeCKUE  3aKOHOMEPHOCTH, B3aUMOCBSI3H WU
MPOTUBOPEUMSB (paKkTaxX, NAHHBIX, HAOIIOJEHUSIX U YTBEPXKICHUSX, MpeasiaraTh
KPUTEPUUIJIS BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUUIA;

MPOBOJUTH BBIBOJBI C HCIOJB30BAHHEM 3aKOHOB JIOTHUKH, JETYKTHUBHBIXU
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTUH;

pazouparh A0Ka3aTeNbCTBA MATEMATHUYECKUX YTBEPKIECHUU (MPSIMBIEH OT
IPOTUBHOIO), TPOBOJUTH  CAMOCTOSATEIBHO  HECIOXKHBIE  JI0Ka3aTeIbCTBA
MaTeMaTU4YeCKuX (PaKTOB, BHICTpAaWBATh APTyMEHTAIUIO, MPUBOAUTH TPUMEPHIU
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHHUSI,;

BbIOMpATh CcHoco0 pemieHus ydyeOHOM 3ajaud (CpaBHUBATh HECKOJIBKO

BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Yy4ETOM



CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTEPHUEB).

1.4.3.2.3. Y oOyuaromerocsi OyayT chopMUpOBaHbI cCienyione 0a3oBbie
UCCJIEIOBATENILCKUE JIEMCTBUS KAaK 4YacTh YHHMBEPCAJIBHBIX IO3HABATEIbHBIX
y4€OHBIX JIEHCTBHIA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIEAOBATENbCKUN HHCTPYMEHT MO3HAHUS,
dbopMyaMpoBaTh  BONPOCHl,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodIiieMy,
CaMOCTOSITENIFHO YCTAHABIMBATh MCKOMOE U JaHHOe, (HOpMUPOBATH THIIOTE3Y,
apryMEHTUPOBATHCBOKO MO3ULINIO, MHEHHE;

OPOBOJUTH IO CAaMOCTOSITENIbHO COCTABJICHHOMY IUUIaHY HECIJIOXKHBIN
HKCIEPUMEHT, HEOOJIbIIOE UCCIEJOBAHUE IO YCTAHOBJIEHHUIO OCOOEHHOCTEH
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOOI;

CaMOCTOSITENIbHO (POpMyIMpOBaTh OO0OOIIEHUS W BBIBOJABI 1O pe3yJibTaTam
MPOBENEHHOTO  HAOJIOJNEHUS, HUCCJICJOBAaHMs, OICHUBATH  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3MPOBATh BO3MOYKHOE pA3BUTHE IMIpollecca, a TAaKXKE BbIABUIAThH
MPEANOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

1.4.3.2.4.Y oOyuaromerocss OynyT chOpMHUPOBaHBI yMEHHUsSI paboOTaThe
uH(popMaImen Kak 4acTb YHUBEPCAIbHBIX TO3HABATEIBHBIX YU€OHBIX IEHCTBHIA:

BBISBIIATh HEJOCTATOYHOCTh W W30BITOYHOCTh HWH(OpPMAIMU, JTaHHBIX,
HEOOXOIMMBIX JJIsl PEILICHUS 3a/1auu;

BBIOWpATh, AaHAJIU3UPOBATh, CHUCTEMATH3UPOBATh W HHTEPIPETHPOBATH
MH(pOpMAIINIO PA3IMUHBIX BUJOB U (DOPM MpeCTABICHUS;

BBIOMpPATh (OpMYy TpEACTaBICHUS HHPOPMALMH M HWLIIOCTPUPOBATH
pelraeMbie 3a/1a4u CXeMaMu, rarpaMmMaMu, HHOU rpauKoi U MX KOMOWHAIIUSAMU;

OIICHWBATh HAAEKHOCTh HMHPOPMAIMHM TI0 KPUTEPHUSAM, MPEIJIOKECHHBIM
yuuTeneM Uin cHOPMYITHUPOBAHHBIM CAMOCTOSITENIBHO.

1.4.3.2.5. YHuBepcanbHble KOMMYHUKATUBHBIE ACUCTBUS OO0ECHEUMBAIOT
c(hOpPMHUPOBAHHOCTH COIMAIIBHBIX HABBIKOB O0YYarOIIHXCA.

1.4.3.2.6. Y oOyuaromierocsi 0yayT copMuUpoOBaHBI YMEHHUS OOIIECHUS Kak
JacTh YHUBEPCATbHBIX KOMMYHHUKATUBHBIX YY€OHBIX JICHCTBHIA:

BOCIIPUHUMATL U (bOpMy.HI/IpOBaTB CYXXKACHHUSA B COOTBETCTBHUU C YCIIOBUAMUA



U UeIsIMH OOILIEHUs, SICHO, TOYHO, IPAMOTHO BBIpAXKaTh CBOIO TOUKY 3pPEHHUS B
YCTHBIX M NMHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 10 XOJy pEUICHMs 3ajaud U
MOJIyYEHHBIM pPE3yJibTaTaMm;

B X0Jie 00CYKJIeHUS 3a]1aBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMON TEMBI,
npoOJieMbl, pelaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HALCJICHHbIE Ha IIOMCK
pEILICHUs, COIMOCTABIIATh CBOM CYXIEHHUS C CYXKICHUSMU JAPYTUX YYaCTHUKOB
nuanora, oOHapy>XUBaTh Pa3IMUUE U CXOACTBO IMO3UIMH, B KOPPEKTHOH ¢opme
dbopMynTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,

IPEICTaBIISITh PE3yJIbTaThl PEIICHUS 337auu, SKCIIEPUMEHTA, UCCIIEI0BaHus,
IPOEKTa, CaMOCTOSTENBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
MPE3EHTAlUU U OCOOEHHOCTEN ayJUTOPHUH.

1.4.32.7.Y oOyyaronierocs OyayT c(hopMHPOBaHbI yMEHUS
COTPYJHMYECTBA KAaK YacTh YHHUBEPCAIbHBIX KOMMYHUKATUBHBIX Y4€OHBIX
JEUCTBUMN:

MMOHUMATh W UCIOJIb30BaTh MPEUMYILECTBA KOMAHAHOW U WHIWBHYyaIbHOU
paboTHI MPHU pEIICHUN YUeOHBIX MaTEeMaTHYECKHUX 3a/aY;

OPUHUMATh LIEJIb COBMECTHOM IEATEIBbHOCTH, IJIAHUPOBATh OPraHMU3aLUIO
COBMECTHOM pPabOThI, pacrpeneisarh BUIbl pabOT, JOTOBapHBATHCS, OOCYKIATh
MPOIIECC U Pe3yibTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX YEJIOBEK;

y4acTBOBaTh B TIPyNHoBbIX ¢opMax padoTel (oOcyxkaeHus, OOMeH
MHEHUSIMH, MO3TOBBIE IITYPMBI M JIPYTH€), BBINOJHITH CBOIO YacTb pabOThl U
KOOPJIMHUPOBATh CBOM JEHCTBUSA C JPYrUMH YICHAMH KOMAaHJIbl, OLIEHUBATH
KaueCTBO CBOEro BKJaJa B OOIIMH MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
YYaCTHHKaMU B3aUMOJICUCTBHUS.

1.4.3.2.8. YHuBepcanpHble  PETYNSATUBHBIE  ACUCTBUS  00ECNEUMBAIOT
(GbopMHpPOBaHUE CMBICIOBBIX YCTAHOBOK M 'KM3HEHHBIX HABBIKOB JINYHOCTH.

14.329.V oOyyaronierocs OyayT c(hopMHPOBAHBI yMEHUs
caMOOpraHU3alluu KaK 4YacTh YHUBEPCATBHBIX PErYISTUBHBIX YUEOHBIX NEHCTBHIA:

CaMOCTOSATENIbHO COCTAaBIIATh IUJIaH, aJTOPUTM pELIEHUs 3aaadu (WM €ro
4yacTh), BBIOMpAaTh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCA PECYpCOB U

COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTHUPOBaTh M KOPPEKTHUPOBATH BAPUAHTHI



pelieHuit ¢ y4éToM HOBOW MH(OPMALIHH.

1.4.3.2.10. YV obyuaromierocst 6yayT copMupoBaHbl YMEHHSI CAMOKOHTPOJIS
KAK 4aCTh YHUBEPCAJIbHBIX PETYJISITUBHBIX YUEOHBIX JIEHCTBHIA:

BJIAJIETh CIOCOOAMHU CAMOIIPOBEPKU, CAMOKOHTPOJISI MPOLECCa U pe3yibTaTa
peILIeHNs] MaTEMAaTUYECKOM 3a/1auu;

NPEABUIETDh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPHU PEIICHUU 33]a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYAHOCTEM;

OIICHUBATh COOTBETCTBUE PE3YJbTaTa ACATEIBHOCTU MOCTABICHHON LEIWU
YCIOBUSIM, OOBSACHATh IPUYHUHBI JOCTUKEHUSI WIIM HEJOCTHKEHUS L€, HAXOIUTh
OLINOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

1.4.3.3. IIpenMeTHBIE PE3YyJbTaThl OCBOCHHSI MPOrpaMMbl 10 MaTEMaTUKE
IPEJICTaBJICHbI 110 ToJlaM O0YYEHHs B paMKaX OTJENbHBIX yUYEOHBIX KypcOB: B 5—6
Kjnaccax — Kypca «Martematuka», B 7-9 Kkimaccax — KypcoB «AunreOpay,
«I'eomeTtpus», «BEpOATHOCTD U CTATUCTUKA.

1.4. 4. ®enepanbHas paboyasi mporpamMma yueOHOro Kypca «MaremaTuka»B
5-6 kmaccax (mamee COOTBETCTBEHHO — IporpamMma Yy4yeOHOTro Kypca
«Marematukay, y4eOHBINA KypC).

1.4.4.1. IloscHuTenbHas 3anMCKa.

1.4.4.1.1. [IppopuTeTHBIMHU LETIIMU OOyYE€HHs] MaTeMaTuke B 5—6 Kiaccax
SBJISFOTCSI:

MPOJIOJDKEHHE  (POPMUPOBAHUS OCHOBHBIX MAaTEMAaTHYECKUMX MOHATHM
(aucno, BEJINYMHA, reoMeTpu4ecKas ¢urypa), o0ecreuynBaroumx
IPEEeMCTBEHHOCTh M MEPCIEKTHMBHOCTh  MaTE€MaTHYEeCKOro  00Opa3oBaHUs
00y4JaroImxcs;

Pa3BUTHE MHTEIIEKTYaJIbHbIX U TBOPUYECKHUX CIIOCOOHOCTEN 00ydaroluxcs,
MO03HABATEJIbHON aKTUBHOCTH, UCCIIE0OBATEIbCKUX YMEHUM, UHTEpeca K U3yUYECHHIO
MaTeMaTUKH;

MOJIBEJICHUE O0YyYaromMXcs Ha JOCTYIMHOM JJii HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAaTEMaTUKU U OKPYKAIOILIETO MUPA;

dbopmupoBaHrue (PYHKIIMOHAIBHOW MAaTEMaTUYE€CKOW TPaMOTHOCTH: YMEHHS



pacrno3HaBaTh MaTeMaTU4YECKWe OOBEKTHI B PEAbHBIX YXU3HEHHBIX CUTYalMsX,
MPUMEHSTH OCBOCHHBIE YMEHUS JIJIsl PEIICHHS TPAKTUKO-OPUEHTUPOBAHHBIX 3a/ad4,
WHTEPHPETUPOBATh IMOJIYYEHHBIE PE3YyJbTAaThl U OLEHUBATH UX HA COOTBETCTBUE
IIPAKTUYECKON CUTYaLUU.

1.4.4.1.2. OcHOBHBIE IMHUH COJEPKAHMS Kypca MaTEMATUKU B 5—6 Kilaccax
— apudmeTnyeckass ¥ TEOMETPUYECKas, KOTOpPbIE Pa3BUBAIOTCS IMapaslielbHO,
Ka)KJ1asl B COOTBETCTBUH C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJIHA OT
JIPYroM, a B TECHOM KOHTaKT€ M B3aUMOACHCTBHM. Takxke B Kypce MaTEMaTHKU
MPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTAMU ajareOpbl U OMUCATEIbHONW CTATUCTHKU.

1.4.4.1.3. U3syyenue apudMeTUYECKOr0 Marepuaja HaYMHAETCS  CO
CUCTEMATU3ALMK W Pa3BUTUS 3HAHUW O HATYpaJbHBIX YMCIIAX, MOJYYEHHBIX Ha
YpPOBHE HaudajbHOTO oO0mero obOpasoBaHusa. [Ipm >TOM COBEpLIEHCTBOBAHUE
BBIUMCIUTEIbHON TEXHUKH M (POPMHUPOBAHUE HOBBIX TEOPETHUUECKUX 3HAHUMN
COYETAETCs C Pa3BUTUEM BBIUMCIUTEIBHON KyJIbTYphl, B YACTHOCTU C O0yUE€HUEM
IPOCTEUIIUM MPUEMaM MPUKUIKUA U OLIEHKU Pe3yJbTaTOB BbIYUCICHUN. M3yuenue
HaTypaJbHBIX YHCENl MPOAOJDKAeTCs B 6 Kiacce 3HAKOMCTBOM C HadaJlbHBIMU
MOHATUSAMU TEOPUHU JEITUMOCTH.

1.4.4.1.4. Hayano wu3ydeHuss OOBIKHOBEHHBIX M JECATUYHBIX JApOOEi
OTHECEHO K 5 Kilaccy. DTO MEPBBIA 3Tall B OCBOEHUU APOOEH, KOTia MPOUCXOAUT
3HAKOMCTBO C OCHOBHBIMU HJAESIMH, MOHATUAMH TeMbl. [Ipu 3TOM paccmorpeHue
OOBIKHOBEHHBIX JApO0O€il B MOJHOM 00BEME MPEIIIECTBYET U3YUCHUIO JTECATUIHBIX
Jpo0eit, uTo 11eeco00pa3Ho ¢ TOYKU 3PEHUS JTIOTUKHU W3JI0KEHUS YMCIIOBOU JIMHUH,
KOI/Ia TpaBuia JEHUCTBUM C JECATUYHBIMH JIpOOSMH MOXHO OOOCHOBATh YK€
U3BECTHBIMHM QJITOPUTMaMH BBIMOJIHEHUS IEUCTBUN ¢ OOBIKHOBEHHBIMH JAPOOSMHU.
3HAKOMCTBO C JECATUYHBIMHU APOOSMH PACHIMPUT BO3MOKHOCTH JII TIOHUMaHUS
OOy4YarOIIMMUCS TPUKIAJIHOTO MPUMEHEHUSI HOBOM 3alMCH MPU U3YYEHHUH JIPYTUX
MPEAMETOB U MPHU MPAKTUYECKOM HCIOIb30BaHuU. K 6 Kiaccy OTHECEH BTOpOM
3Tall B HW3Y4YEHHHM Jpo0Oeil, TIne MNPOUCXOAUT COBEPIICHCTBOBAHHE HABHIKOB
CpaBHEHHsA U TpeoOpa3oBaHUsl JApoOed, OCBOCHHE HOBBIX BBIUMCIUTEIbHBIX
QITOPUTMOB, OTTAYMBAaHUE TEXHUKMA BBIYUCICHUI, B TOM 4YHCII€ 3HAYCHH

BBIpa)KeHI/II\/'I, CoACpiKalllux U O6BIKHOBCHHBIC, U JCCATUYHBIC )1p06I/I, YCTAHOBJICHHC



CBA3EH MEX1y HUMHU, pACCMOTPEHUE TPUEMOB pEILICHUs 3a7a4 Ha Apodu. B Hauane
6 KJ1acca MpOUCXOAUT 3HAKOMCTBO C IOHATUEM IPOLIEHTA.

1.4.4.1.5. OcOOEHHOCTBIO HW3Y4YEHUS MOJOKUTEIBHBIX M OTPULIATEIbHBIX
YyuCeN SABIIAETCS TO, YTO OHHM TaK)K€ MOTYT pacCMaTpUBATHCA B HECKOJIBKO 3TaIlOB.
B 6 xitacce B Hagasie u3ydeHus TeMbl «I10JI0KUTENBHBIE U OTPULIATEIIBHBIE YUCIIA»
BpIACIIsIeTCsT monareMa «llensle uucna», B paMKax KOTOPOM 3HAaKOMCTBO C
OTpULATEIbHBIMA  YHMCIAMH W JEUCTBUAMH C  [OJOXUTEIbHBIMH U
OTpULATEIbHBIMU YHCIAMHA MPOUCXOAUT HA OCHOBE COJEPKATEIIBHOIO MOJAXOJA.
OTO MO3BOJISIET HA IOCTYITHOM YPOBHE MO3HAKOMUTH OOYYaAOLIUXCSl MPAKTUYECKH
CO BCEMH OCHOBHBIMU MOHATHSIMH TEMBI, B TOM YHUCJIE U C MPABWIAMH 3HAKOB IIPU
BBINIOJIHEHUH apU(PMETUUYECKUX JIeicTBUMA. M3yueHune panuoHalbHbIX yucen Oyer
IPOJIOJIKEHO B Kypce anreOphl 7 Kiacca.

1.4.4.1.6. [Ipu oOydeHuH peHICHUIO TEKCTOBBIX 3ajady B 5—6 Kiaccax
UCHOJNB3YIOTCS  apudmernueckue npuémbl  pemenus. [lpu  orpabotke
BBIYMCIIUTEIbHBIX HAaBBIKOB B 5—6 Kjlaccax paccMaTpUBAIOTCS TEKCTOBBIE 3aJauu
CIIEIYIOIIMX BHUJIOB: 33Ja4d Ha JBUKEHUE, HA YACTH, HAa MOKYIIKH, Ha paboTy H
IPOU3BOAUTENLHOCTD, HA IPOLEHTHI, HAa OTHOIIEHUS U nponopiuu. O0yuaronuecs
3HaKOMATCSA € MpuUEMaMH pELIeHUs 3aJady 1epedopoM BO3MOKHBIX BAapHUAHTOB,
ydarcs paboTtaTh ¢ UH(OpManued, NpeAcTaBlIeHHOW B (opme Tabuull WId
JUarpaMM.

1.4.4.1.7. B mporpamme ydeOHOrO Kypca «MaremaTuka» MpeaycMOTPEHO
(dbopMHpoBaHUE MPONENECBTUUECKUX alreOpandyecKkux mNpeacTaBiieHuid. bykBa kak
CUMBOJI HEKOTOPOTO 4YHCIa B 3aBHCUMOCTH OT MaTeMaTHYeCKOro KOHTEKCTa
BBOJUTCSI MOCTENIEHHO. DyKBEHHas CHMBOJIMKA IIUPOKO MCIOJB3YETCS MPEkKIE
BCEro JJIs 3alMCH OOIMIMX YTBEPXKICHHUM U MpeasiokeHuil, (opMyll, B Y4aCTHOCTH
JUTSI BBIYMCTIEHUSI TEOMETPUYECKUX BEJIUYMH, B KAUECTBE «3aMECTUTEIS YUCIa.

1.4.4.1.8. B nporpamme yuyebHOro kypca «MaremaTtvka» mpencTaBlieHa
HarJsiHasT TEeOMETpus, HampaBleHHas Ha pa3BUTHE OOPa3HOTO MBILIUICHUS,
IPOCTPAHCTBEHHOTO BOOOPaKEHUs, U300pa3UTENbHBIX YMEHUI. DTO Ba)XKHBIN 3Tan
B M3yYE€HUU T€OMETPHUM, KOTOPBIM OCYIIECTBIISIETCS HA HArJISAHO-NMPAKTUYECKOM

YpOBHE, OMHUpAETCS Ha HarJisAIHO-00pa3HOEe MbIIUIEHHE oOywaromuxcs. bonbias



poJib  OTBOAUTCA MPAKTUUECKOW  JE€ATEIIbHOCTH, OMBITY, SKCIEPUMEHTY,
MozenupoBaHuio. OOydaronmecs 3HaKOMSTCSI ¢ T€OMETPUYECKUMU (PUTYypamMu Ha
IJIOCKOCTH M B TPOCTPAHCTBE, C WX MPOCTCHIIMMH KOH(MDUTYpAIIUSIMH, ydaTCs
M300pakaTh WX Ha HEIMHOBAHHOW W KIETYaTOW Oymare, pacCMaTpUBaIOT HX
pocTelmme cBoicTBa. B mponecce W3ydeHUs HArJSIIHOW T€OMETPUM 3HAHMS,
MOJIyYeHHbIE OO0YYalOIMMUCS Ha YPOBHE HAYaJbHOTO 0OIIero oOpa3oBaHus,
CUCTEMATU3UPYIOTCS ¥ PACIIUPSIIOTCS.

1.4.4.1.9. CornacHo ydeOHOMY TUIaHy B 5—-6 Kjaccax H3ydaeTcs
WHTETPUPOBAHHBIN peaMeET «Maremartukay, KOTOPBIi BKJIFOYAET
apupMETHYeCKUd  MaTepuall M  HalJBIHYI0O ~ TEOMETpUI0, a  TaKKe
MPONEACBTUUECKUE CBEICHUS U3  aiureOpbl, DJJIEMEHThl JIOTMKUM Hadalia
ONUCATENBHON CTATUCTHUKHU.

1.4.4.1.10. Obmee dYuca0 4YacoOB, PEKOMEHJIOBAHHBIX JUII H3yYCHHS
MatemaTuku, — 340 gacoB: B 5 kitacce — 170 gacoB (5 4acoB B HeJelt0), B 6 Kjacce
— 170 gacoB(5 4acoB B HEJEIIO).

1.4. 4.2. Conepxanue oOy4deHus B 5 Kiiacce.

1.4.4.2.1. HatypayibHbI€ YKCIia U HYJIb.

Harypansnoe uucno. Psn Harypanbpabix uucen. Yucno 0. M3oOpaxenue
HaTypaJIbHBIX YKCENl TOYKAMH Ha KOOPJIMHATHOU (YHUCIIOBOI) MIPSIMOIA.

[To3unmonnas cucrema cuucieHus. Pumckas Hymepanus Kak MpUMep
HETMO3UIMOHHOM CUCTEMBI CUUCIEHUA. [lecaTHuHas cucTeMa CUUCIICHHUS.

CpaBHeHHE HATypaJbHBIX YHUCEJ, CPABHEHUE HATYpPaJbHBIX YUCEN C HYJIEM.
Crnoco0n1 cpaBHeHust. OKpyTIIeHHE HATYPaATbHBIX YUCE.

CnoxeHre HaTypajJbHbIX YHACEII, CBOMCTBO HYJIS MPU CIOKEHUU. Briuntanue
KaK JCHCTBUE, OOpaTHOE CIOKEHHUIO. Y MHOKEHHUE HATypaJIbHBIX UMCENl, CBOMCTBA
HYJsI W €IUHMUIBI TpU yMHOXKeHUHU. JleneHue Kak neicTBue, oOpaTHOE
YMHOXKEHUIO. KOMIIOHEHTHI JEUCTBUM, CBA3b MEexAy HUMH. [IpoBepka pe3ynbrara
apudmerndeckoro aeiictusa. llepeMecTuTenbHOE W CoueTaTeIbHOE CBOMCTBA
(3aKOHBI) CJIOKEHHSI M YMHOXEHHUS, pacHpeAeUTeIbHOE CBOMCTBO (3aKOH)
YMHOXEHUSI.

Hcnone3oBanue 6YKB JJIsA 0003HAUYEHUS HEHU3BECTHOI'O KOMIIOHEHTA U



3aIliCy CBOMCTB apu(METUYECKUX JIEHCTBU.

JlenuTenn M KpaTHbIE 4YHMCla, pa3jiokeHHe Ha MHoxutenu. IIpocteie u
cocTtaBHble yucna. [Ipuznaku neammoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ 0OCTaTKOM.

CreneHb C HaTypaJbHBIM I[OKa3aTelieM. 3aluCh YKCIa B BUAE CYMMBbI
Pa3psIAHBIX CIAracMbIX.

UucnoBoe BbIpaKEHUE. BblUnCIeHHWE 3HAYEHUN YHUCIOBBIX BBIPAKEHHI,
MOPSAIOK  BBINIOJHEHUST — JeWcTBUM.  Mcmonb30oBaHWE  NPU  BBIYHUCICHUAX
MEPEMECTUTENILHOTO UM  COYETATEJIbHOTO CBOMCTB (3aKOHOB) CJIOXKEHUS U
YMHOXEHUSI, pacIpeIeTUTEIbHOIO CBOMCTBA YMHOXKEHHS.

1.4.4.2.2. lpobu.

[IpencraBienne o JpoObu Kak cmoco0e 3amuch  4YacTH  BEJIUMYMHBI.
OObikHOBeHHBIE ApoOu. IIpaBuibHBIE W HempaBuibHbIE ApoOu. CMemraHHas
po0b, TpENCTaBIEHHE CMEIIAaHHOW JpoOM B BHUJE HENPABUIBLHON apodu u
BBIICJICHHE 1I€JION YacTH 4YMclia U3 HeMpaBWIbHON JipoOu. M3o0paxenue npodeit
TOYKaMH Ha YUCI0BOM npsiMoi. OCHOBHOE CBOMCTBO ipoou. CokpatieHue apooei.
[IpuBenenue aApobu kK HOBoMy 3HaMeHaTeno. CpaBHEHUE TPOOEi.

CrnoxeHre ¥ BhIUUTAHUE poOeh. YMHOKEHHUE U JeNIeHHne TpoOei, B3auMHO-
obpatHble qpobu. HaxoxkaeHne 4acTu 1e0ro U 1eI0ro M0 €ro YacTH.

Jlecatuunas 3anuch apooOei. IlpeacrtaBieHue AecSITUYHOM poOU B BUIE
oObIKHOBEeHHOM. M300pakeHne NeCATUYHBIX JpoOel ToukaMu Ha YHCIOBOMU
npsimoil. CpaBHEHUE NECITHUHBIX TPOOEH.

Apudmernueckre AEHUCTBUA C JECATUYHBIMH ApoOsimu. OKpyrieHHe
JECATUYHBIX APOOEH.

1.4.4.2.3. PemieHrue TEKCTOBBIX 3a]1ay.

Pemenne TekcTOBBIX 3amad  apudMeTHdecKuM crocobom. Pemienue
Joruueckux 3anad. Pemienue 3amad mepeOOpoM BCEX BO3MOXKHBIX BapHUAHTOB.
Hcnonb30BaHue Mpu pelieHry 3a1a4 TabJIUIl U CXEM.

Pemienne 3amay, comepKalMx 3aBUCHUMOCTH, CBSI3bIBAIOLIUME BEIUYUHBIL:
CKOpPOCTh, BpEMsI, pACCTOSIHUE, I1I€Ha, KOJHMYECTBO, CTOMMOCTh. EIMHUIIBI
W3MEPEHUs: MacChl, 00bEMa, IIEHBI, PACCTOSHUS, BPEMEHHU, CKOpocTH. CBS3b

MCXKAY CAMHUIaMA U3MCPCHUA Kﬂ)I(JIOﬁ BCJINYHUHBI.



Pemmennie ocHOBHBIX 33714 Ha APOOU.

[IpeacTaBienue NaHHBIX B BUE TaOIMI], CTOJIOYATHIX JUATPAMM.

1.4. 4.2.4. HarnsinHast reoMeTpHsl.

Harnsgueie mpencraBieHuss o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
OTpE30K, JIyd, yroJl, JOMaHasi, MHOTOYT'OJIbHUK, OKPYKHOCTb, KpyT. Yroul. IIpsamon,
OCTpPBIW, TYIION U PA3BEPHYTHIN YTJIBI.

JInuHa oTpe3ka, METpUYECKUE €MHULBI JUTMHBL. JIMHA TOMaHOM, IEPUMETP
MHOI'OYT'OJIbHUKA. MI3MepeHne U MOCTPOEHHE YIJIOB C OMOIIBIO TPAHCIIOPTUPA.

Harnsanele npencraBieHuss o (uUrypax Ha IJIOCKOCTH: MHOTOYTOJBHUK,
IpSIMOYTOJIBHUK, KBaApaT, TPEYTOJbHUK, O PABEHCTBE QPUTYP.

N3obpaxkenne ¢uryp, B ToM uucie Ha kierdyarod Oymare. Iloctpoenue
KOH(Urypanuuii U3 4yacteil npsiMoi, OKPYKHOCTH Ha HEJTMHOBAHHON W KJIETYAaTON
Oymare. Mcnonp30BaHue CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIbHHUKA, KBApaTa.

[Inomanes MNPAMOYrOJIBHMKA W MHOIOYTOJIBHUKOB, COCTaBJIECHHBIX W3
IPSIMOYTOJIBHUKOB, B TOM 4YHCJE€ (UTYp, N300paKEHHBIX HA KJIETYATOM Oymare.
EnvHuIbE n3MepeHus mionaau.

Harnsnnsie IIPEICTABIICHHUS 0 IPOCTPAHCTBEHHBIX durypax:
OpsIMOYTOJIBHBIN  Mapajienenumes, Ky0, MHOTorpaHHuku. I3oOpakeHue
IPOCTEUIINX MHOTOTpaHHUKOB. Pa3BépTku kyOa u mapamienenunena. Co3naHue
MoOJieJied MHOTOTPaHHUKOB (M3 Oymaru, NpOBOJIOKHM, IUIACTUIIMHA U JIPYTUX
MaTepualioB).

O0BEM TPSMOYTOJLHOIO Mapajienenumnena, kKyoa. EAMHUIBI U3MepeHHs
o0BEMa.

1.4. 4.3. Conepxanue oOydeHus B 6 Kiacce.

1.4. 4.3.1. HatypanpHble yncia.

Apudmernyeckre AEHCTBUS C MHOTO3HAYHBIMU HAaTypalbHBIMH YHCIIAMH.
YucroBble  BBIpAXKEHUS, TMOPSAOK  JIEWCTBHM,  HCIOJIB30BaHHE  CKOOOK.
Hcrnonb3oBaHue TMpU BBIYUCICHHUSX IEPEMECTUTEIBHOTO U COYETATEIBbHOTO
CBOMCTB CIIO)KEHUSI U YMHOYKEHHUS, PACIPEINCIUTEIBHOIO CBONCTBA YMHOMXEHUS.
OxkpyriieHHE HaTypaJIbHBIX YUCET.

JlenuTenu U KpaTHbIE YKciia, HAMOOIBIINNA OOLIUNA NEIUTENIb U HaUMEHbIIIee



o0miee kpatHoe. [lenMMOCTh CyMMBI U TTpOU3BeAeHUS. JleieHne ¢ OCTaTKOM.
1.4.4.3.2. [Ipo6mu.

OObIKHOBEHHAs1 IP0oOb, OCHOBHOE CBOMCTBO IPOOH, COKpAIIEHHUE APOOECH.
CpaBHeHue U ynopsiiounBanue apoOeit. Perenne 3a1au Ha HaXOXKICHUE YacTU OT
1EeJI0oro M IeNoro mo ero yactu. [[poOHoe 4Yuciao Kak pe3yibTaT JIeJICHUS.
[IpencraBnenue aecITUUHON JpOOHU B BUE OOBIKHOBEHHOM APOOU U BO3MOXKHOCTh
npecTaBiIeHUsT OOBIKHOBEHHON JApoOW B BUE ACCATUYHON. JlecsaTUUHbBIE TpoOH U
MeTpUYEeCcKas cuctemMa Mep. ApupMeTHIecKre IEHCTBUS M YUCIOBbIE BHIPAKEHUS
C OOBIKHOBEHHBIMU U JIECSITUYHBIMU APOOSIMHU.

OtHomenue. JleneHue B JaHHOM OTHOIIEHHMU. Macmitad, nponopuus.
[IpuMeneHne MponopLUH P PELICHNHN 3a7a4.

[Tonstue nporieHTa. Briunciienre mporeHTa OT BEJIMYUHBI U BEJIUYUHBI 10
e€ mpolieHTy. BoipakeHre mpoLeHTOB IeCATUYHBIMU Jpo0siMu. Perienue 3a1a4 Ha
MPOIIEHTHI. BbIpakeHNE OTHOILIEHUS BEJIMYMH B MPOLIEHTAX.

1.4.4.3.3. ITonoxuTenbHbIC U OTPULIATEIBHBIC YHUCIIA.

[TomoxurenbHble U oTpUllaTenbHble yncia. Llensie uncna. Monyne yucna,
reoMeTpudecKas MHTepIpeTanus Moayas uucia. M3o0paxeHnue uyucen Ha
KOOpAMHATHOM  mpsiMoi.  YucinoBele  OpoMexyTku. CpaBHEHHE  YHCEIL.
Apudmernueckue AHCTBUS C TTOJIOKUTEIbHBIMUA U OTPUIIATEIILHBIMUA YK CIIAMH.

[IpssmMoyrosibHas cucTeEMa KOOPAUHAT HA TIIOCKOCTU. KoopanHAThl TOUKM Ha
IUIOCKOCTH, abcuucca u opauHata. [loctpoenue Touek U puryp Ha KOOpAMHATHOM
IIJIOCKOCTH.

1.4.4.3.4. bykBeHHBIE BBIPAKEHUS.

[Ipumenenve OykB Il 3alUCH  MATEMAaTHYECKUX  BBIPAKECHUM H
npemtoxkennii. CBoWicTBa apu(PpMETHIECKUX JCHCTBUNA. ByKBeHHbBIE BBIpAKEHUS U
YUCJIOBBIE IOJCTAHOBKHA. DYKBEHHBIE PABEHCTBA, HAXOXKICHUE HEU3BECTHOTO
KOMITIOHEHTa. DopMyiibl, (HOpMyJbl MEpUMETpa U IUIOIMIAAM MPSMOYTOJIbHUKA,
KBajipata, 00bEMa nmapajienenumneaa u Kyoa.

1.4.4.3.5. PemieHue TEKCTOBBIX 3aj1ay.

Pemienne TeKCTOBBIX 3amad  apudMmeTudeckuMm crocodom. Pemienue

JIOTMYECKHX 3a7ad. Perenne 3a1a4 nepebopoM BCceX BO3MOXKHBIX BAPUAHTOB.



Pemenne 3amad, comeprkamux 3aBUCUMOCTH, CBS3BIBAIOIINX BEIUYUHBIL:
CKOPOCTb, BpeMs, paccTosiHue, 1ICHa, KOJIM4ECTBO, CTOMMOCTb,
POU3BOAUTENLHOCTD, BpeMs, 00bEM paboThl. EAMHUIBI HM3MEpeHus: Macchl,
CTOMMOCTH, PAacCTOSHMS, BPEMEHH, CKOpOCTH. OCBiI3b MEXIy €IHHHUIIAMHU
WU3MEPEHHUSI KaXKI0M BEJTUYMHBI.

Pemenne 3amad, CBA3aHHBIX C OTHOLIECHHWEM, IPONOPLUUOHAIBHOCTHIO
BEJIMYMH, POLIEHTAMU; PEIICHHE OCHOBHBIX 3aJ1a4 Ha IPpOOU U MPOLICHTHI.

OneHka U MOpPUKHIKA, OKpyriieHue pesyibTara. CocTaBieHHe OYKBEHHBIX
BBIPAKECHUM T10 YCIIOBUIO 3a/1a4U.

[IpencraBiaeHre JaHHBIX C MOMOLIBIO Tabiul M auarpamm. CronOyarbie
JIarpaMMBbl: YTEHHE U MTOCTPOEHUE. UTEHUE KPYTOBBIX JUATPAMM.

1.4. 4.3.6. HarnsinHast reomeTpus.

Harnsguele mpencraBiaeHuss o (urypax Ha IUIOCKOCTH: TO4YKa, INpsMas,
OTPE30K, JIy4, YroJl, JIOMaHasi, MHOTOYyTrOJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOJIbHUK,
OKPY’KHOCTb, KPYT.

B3anmHoe pacnonokeHue ABYX NPSAMBIX Ha IUIOCKOCTH, NapajuleiIbHbIC
IpsIMbIE, TEPICHAUKYJIPHbIE NpsAMble. M3MepeHue paccTosHUN: MEXAy ABYyMS
TOYKaMH, OT TOYKH J0 MPSIMOM, JUIMHA MapIIpyTa HA KBAIPATHOU CETKE.

N3mepeHne u MOCTpOEHWE YIJOB € IOMOLIBIO TpaHCHOpTHpa. Bumasl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, MIPSIMOYTOJIBHBIN, TYHOYTOJIbHBIM,
paBHOOEIPEHHBIH, PaBHOCTOPOHHUU. YeThIpEXYTOJbHUK, MIpUMEpPHI
YEThIPEXYTOJIBHUKOB. [ [pIMOYTrOIBHUK, KBaApaT: UCIOJb30BAHUE CBOKCTB CTOPOH,
yI0B, auaroHaneid. M3o0pakeHne reoMeTpudyeckux (QUryp Ha HEIMHOBAHHOU
Oymare ¢ WCIIOJIb30BAHUEM LUPKYJs, JHUHEHWKH, YTOJbHHMKA, TPAHCHOPTHPA.
[Toctpoenus Ha kieTuaToit Oymare.

[lepumerp MHoroyrosbHuka. IloHsTthe mmomanu GUIypsl, €IUHULBI
u3Mepenus mioniaau. [Ipubmmk€nnoe namMepenue miomaau Guryp, B TOM 4ucie
Ha KBajapaTHOU ceTke. [IpnbmmkEHHOe 3MepeHne TMHBI OKPY>KHOCTH, TUIOIIA U
KpyTa.

CummMeTpus: LeHTpallbHasi, OCEBAsl U 3€PKAJIbHASI CHMMETPHH.

[TocTpoeHrne CUMMETPUYHBIX PUTYP.



Harnsgueie MpEJCTABICHUS 0 MPOCTPAHCTBEHHBIX burypax:
napajienenunen, Kyo, mpusMa, NupaMmuja, KOHYC, LMIUHAp, Iap u cdepa.
N3o00paskenne mpocTpaHCTBEHHBIX Guryp. [IpumMepsr pa3BépTOK MHOTOTPAHHHUKOB,
nuInMHApa U KoHyca. Co3gaHue Mojeliel MPOCTPaHCTBEHHBIX (uryp (u3 Oymaru,
MPOBOJIOKH, TUTACTUIIMHA U IPYTUX MATEPUAIIOB).

[Tonsitue 00bEMa, equHUIBI U3MepeHus: 00béMa. OOBEM MPSAMOYTOJILHOTO
napasuienenurnesna, Kyoa.

1.4.4.4. [lpenMeTHble pe3yJIbTaThl OCBOCHUSI MPOTPaMMbl y4eOHOrO Kypca
«MaremMaTuka.

1.4.4.4.1. [IpenmeTHbIE pe3yabTaThl OCBOCHUS MPOTPAMMBI Y4€OHOTO Kypca
K KOHILy 0Oy4eHHs B 5 Kjacce.

1.4.4.4.1.1. Yucna v BEIYUCIICHHUS.

[lonumMaTe ¥ MNPaBUIBHO  YyNOTPEOJATH TEPMUHBI, CBS3aHHBIE C
HATypaJbHBIMHU YHUCIIaMU, OOBIKHOBEHHBIMU U JACCATUYHBIMU JPOOSMHU.

CpaBHuBaTh M YHNOPSAAOYMBATH HATypajbHbIE 4HCJIa, CpPaBHUBaTh B
MPOCTEHIINX ClTydasix OOBIKHOBEHHBIE APOOH, JECATUYHBIE APOOH.

CooTHOCUTh TOYKY Ha  KOOPJIWHATHOM  (YUCIIOBOM) TIpsSIMOM ¢
COOTBETCTBYIOIIUM € YHCJIOM M H300pa)kaTh HAaTypaJibHbIE YUCJIa TOYKAMH Ha
KOOPJAMHATHOM (YMCIIOBOM) MPSMOM.

Beimonuare apudmerudyeckre ASHCTBUS € HATypalbHBIMM YHCJIaMH, C
OOBIKHOBEHHBIMU JAPOOSIMU B IPOCTEUIITUX CITydasiX.

BrInonHATE NpOBEPKY, MPUKUJIKY PE3YyIbTaTa BEIYUCICHUI.

OKpyTJIsTh HATypaJbHBIE YKCIIA.

1.4.4.4.1.2. PermieHue TEKCTOBBIX 3a4ay.

Pemate TekcToBBIE 3amaun apuOMETHUECKHMM CIOCOOOM U C TIOMOIIBIO
OpraHW30BaHHOT'O0 KOHEYHOTO TIepedopa BCEX BO3MOKHBIX BAPUAHTOB.

Pemare 3amauum, cojaepikaiide 3aBUCUMOCTH, CBSI3bIBAIOIIUE BEJIWYWHBI:
CKOPOCTb, BpEMSI, PACCTOSIHHE, 1I€Ha, KOJTMYECTBO, CTOUMOCTD.

Hcnonp30BaTh KpaTKUE 3alHMCH, CXEMbI, TaOJMUIBI, OOO3HAYCHHUS TIPH
pelieHuu 3a1ay.

ITons30BaThCd  OCHOBHBIMU CAWHNIaAMHU  HU3MCPCHHA: I1LCHbI, MacCChI,



pacCTOSHUSI, BPEMEHU, CKOPOCTH, BBIPAXKATh OJHU €IAWHUIIBI BEJIMYHMHBI YEpe3
JpyTHe.

N3Bnekars, aHAIM3UPOBATh, OLICHUBATh HWH(POPMAIHIO, MPEICTABICHHYIOB
Tabnuie, Ha CTOJIOYATOW [OuarpaMme, WHTEPIPETUPOBATH MPEACTABICHHBIC
JTaHHBIe, UCIIOJIb30BaTh JaHHBIC IIPH PEIICHUH 3a]1a4.

1.4.4.4.1.3. HarnsgHnas reoMeTpus.

[Tonp30BaThCA r€OMETPUYECKUMU MOHATUSIMU: TOUKA, MPSIMasi, OTPE30K, Ty,
yTOJl, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh TpUMEpPHl OOBEKTOB OKPYKAIOIIET0 MHpa, UMEIOUUX (popMy
M3YUYEHHBIX TCOMETPHUUECKUX (QUTYD.

Hcnonb30BaTh TEPMHUHOJIOTHIO, CBS3aHHYIO C yIiaMH: BEPIIWHA, CTOPOHA;C
MHOTOYTOJIbHUKAMU: YIoJ, BEpIIWHA, CTOPOHA, JAHAroHallb, C OKPY>KHOCTHIO:
panuyc, 1uaMeTp, LEeHTp.

N3ob0paxkath HW3ydYeHHBIE T€OMETpUUECKHE (PUTYphl Ha HEIMHOBAHHOW U
KJIETYaTOM Oymare ¢ MOMOIIbIO IUPKYJIS U TUHEUKHU.

HaxoauTh 1uHBI OTPE3KOB HEMOCPEIACTBEHHBIM H3MEPEHHEM C TOMOIIbIO
JUHEHKHU, CTPOUTH OTPE3KH 3aJaHHOW JJIMHBI; CTPOUTHh OKPY>KHOCTH 3aJaHHOIO
paauyca.

Hcnonb30BaTh CBOICTBA CTOPOH U YIJIOB MPSMOYTOJIbHUKA, KBAaIpaTaIs UX
MOCTPOCHMUSI, BEIYUCIICHUS TUIOIAAN U TIEpUMETpa.

Beraucnare mepuMerp W IDIOMIQAbR KBajpaTa, MPSMOYTOJIbHUKA, (GUTYD,
COCTAaBJICHHBIX U3 MPSIMOYTOJIBHUKOB, B TOM uuciie (Quryp, m3oO0paxEHHBIX Ha
KJIeTYaTon Oymare.

ITonb30BaThCSI OCHOBHBIMU METPUYECKUMU €IUHUIIAMH U3MEPEHUS JJIUHBI,
IO/, BBEIPAXKATh OJTHH €ITMHUIIBI BEJTMUYUHBI Yepe3 IpyTue.

Pacno3naBate mapaienenunesn, KyO, HCIOIB30BaTh TEPMUHOJIOTHIO:
BEpIlIMHA, PeOpo, TpaHb, U3MEPEHHUs, HAXOJUTh M3MEPEHUs MapaljieenuIea,
Kyoa.

Boruucnate 00bEM ky0a, mapaisenenunena Mo 3aJaHHBIM H3MEPEHUSM,
MOJIb30BaThCs €IMHUIIAMU U3MEPEHHUs 00BhEMA.

Pemiate Heca0XXHBIC 3aJadri Ha MH3MCPCHUC TCOMCTPHUUCCKUX BCIMYHMHB



PAKTUYECKUX CUTYyaIUsX.
1.4.4.4.2. IlpeameTHbIe pe3yJbTaThl OCBOCHUS ITPOrpaMMbl Y4eOHOTO Kypca
K KOHILy 0Oy4eHus B 6 Kiacce.

1.4.4.4.2.1. Yucna u BEIYUCIICHUS.

3HaThb U NIOHUMAaTb TEPMHHBI, CBA3aHHBIC C PA3JIMYHBIMU BUAAMH YUCET U
crioco0aMy MX 3alUCH, NEPEeXOJUTh (€CIM 3TO BO3MOXKHO) OT OJHOU (OpPMBI
3aIIMCHU YUCIa K IPYTOu.

CpaBHHBaTh U yHOPSAI0YUBATH LENbIE YUCIA, OOBIKHOBEHHBIE U JECATUUHbBIC
IpoOu, CpaBHUBATh YMCIIA OJHOTO U Pa3HbBIX 3HAKOB.

BbinonHATe, coyeTas yCTHbIE M NMUCbMEHHBbIE MPHUEMBI, apupmeTuyeckue
JNEUCTBUS C HATypaJIbHBIMH M UEJIBIMH  YHCJIAMH, OOBIKHOBEHHBIMH U
JNECATUYHBIMU TPOOSAMHU, MOJIOKUTEIBHBIMA U OTPULIATEIbHBIMU YHCIIAMHU.

BBIUUCHATE 3HAUYEHMS YMUCIIOBBIX BBIPAXKCHHUM, BBIIOJIHATH IPUKUIKY H
OLIEHKY pe3yJbTaTa BBIUMCICHUN, BBIIOJIHATH NPeoOpa30BaHUS YHCIOBBIX
BBIPKEHHUI Ha OCHOBE CBOMCTB apU(PMETUUECKUX JIEHCTBHM.

COoOTHOCUTH TOYKY Ha KOOPAWHATHOW MPSMOW C COOTBETCTBYIOIIMM €M
YHCIOM M H300pa)kaThb 4YKClia TOYKAMH Ha KOOPJMHATHOM MPSMOM, HAXOIUTh
MOAYJIb YHCIIA.

COOTHOCUTBH TOUKH B MPSMOYTOJIBHOW CUCTEME KOOPAMHAT ¢ KOOpIUHATAMU
ATOM TOYKH.

OkpyryiiTh 1ieNible 4Yuciia U JIeCATUYHbIE JpOOH, HAXOAWUTh NMPUOIMKEHUS
quced.

1.4.4.4.2.2. YUncnosble 1 OyKBEHHBIE BHIPAKECHHUS.

[Tonnmathb ¥ ynoTpeOisTh TEPMUHBI, CBSI3aHHBIE C 3alIUCHIO0 CTEIIEHU YHCIIA,
HaXOAWTh KBaJapaT U KyO 4ucCia, BBIUUCIATH 3HAYCHHs] YMCIIOBBIX BBIPAKEHUH,
COJZIEpIKAILMX CTEIICHH.

[Tonp30BaThCA MpU3HAKAMU JIEIIMMOCTH, PACKIIAIbIBATh HATYPAJIbHBIE YKCIIA
Ha IIPOCTHIE MHOKUTEIIH.

[Tonb30BaTbcsa MacmITaboOM, COCTABIISATH TPONOPIIUN U OTHOIICHHUS.

Hcnonb3oBaTh OYKBBI 1711 0003HAUYEHUSI YMCEN MPU 3aMUCH MaTeMaTHUYECKUX

BBIPQKEHUI, COCTABISATh OYKBEHHbIE BHIPAXKEHUS U (DOPMYJIbl, HAXOJAUTh 3HAYEHUS



OYKBEHHBIX  BBIPDOKCHHM, OCYIIECTBISIE HEOOXOAWMBIE TIOJACTAHOBKH M
npeoOpa3oBaHuUs.

HaxonuTe Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

1.4.4.4.2.3. Pemienre TEKCTOBBIX 3a/1ad.

Pemate MHOTOIIIArOBBIE TEKCTOBBIC 3aa9M apU(PMETHUECKHUM CIIOCOOOM.

Pemare 3amgaum, CBsI3aHHBIE C OTHOIIEGHHEM, MPOMOPIHMOHAIBHOCTHIO
BEIIMYMH, MPOIICHTAMH, pelIaTh TPU OCHOBHBIC 33/1a4W HA APOOH U MPOIICHTHI.

Pemate 3amaum, cojepskamue 3aBUCHUMOCTH, CBS3BIBAIONINE BEITUYWHBI:
CKOPOCTb, BpeMs, paccTosiHue, IIeHa, KOJINYECTBO, CTOMMOCTD,
MIPOU3BOJIUTEIIBHOCTh, BpeMs, O0O0BEMAa pabOThI, HUCHOIB3YS apU(PMETHUCCKHE
JNEUCTBUS,  OICHKY, TPUKHAKY, IIOJIb30BaThCA  CAWMHHUIIAMU  M3MEPEHUS
COOTBETCTBYIOIINUX BEITUYHH.

CocTtaBisaTh OYKBEHHBIC BBIPAKECHHS 10 YCIOBUIO 3a/1a4H.

N3Bnekats wHpOpMamuio, MpeaCTaBICHHYI0 B TaOJMWIaX, Ha JUHEWHOM,
CTOJIOYATOH WM KPYroBOW JOuarpamMmax, HHTEPIPETHPOBATH IPEICTABICHHEIC
JaHHBIC, UCIIOIH30BaTh JaHHBIC MIPU PEIICHUN 3a/1a4.

[IpencrapisaTh HHGOPMAIIUIO C TIOMOIIBIO TAOJUII, JIMHEHHON U cTOI0YaTON
JTarpamM.

1.4.4.4.2.4. Harnsignas reoMeTpus.

[IpuBoauTh TIpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHpa, UMEKOMUX (HopMy
M3YYEHHBIX T€OMETPHUYECKUX IIJIOCKUX M IPOCTPAHCTBEHHBIX (UTYp, MPUMEPHI
PaBHBIX U CHMMETPUYIHBIX (QUTYP.

N300pakaTh ¢ TOMOIIBIO  ITUPKYJISA, JMHEHKH, TpaHCIOPTUpA Ha
HEJIMHOBAHHOM M KieT4arol OyMare H3y4YeHHBIE IUIOCKHE TCOMETPHYCCKUC
burypsl 1 KOHQUTYpAIUU, CAMMETPUYHBIE (PUTYPHI.

[Tonp30oBaThC ~ TCOMETPUYECKHMMH  TOHATHSIMH:  PaBEHCTBO  (QUTYD,
CUMMETpPHS, HCIIOIh30BaTh TEPMHHOJOTHIO, CBS3aHHYI0 C CHMMETpPHCH: OCh
CUMMETPHH, [ICHTP CHMMETPHH.

Haxonuth BeIWMYMHBI YIJIOB HM3MEPEHUEM C TIOMOIIBIO TPAHCTIOPTHUPA,
CTPOUTH YTJIbI 33JaHHON BEIIMYMHBI, IT0OJIH30BATHCS MPU PEIICHUH 3a7a4 IPalyCHOM

MEpPOU YIJIOB, PACIIO3HABATH HA YEpPTE)KaX OCTPBIN, IPAMOU, pa3BEPHYTHIN U TYIIOU



YTJIBIL.

BbluucisaTe IIMHY JOMaHOM, MEPUMETP MHOTOYTOJIbHHUKA, IOJIb30BAThCS
CAVHUIIAMH W3MEPEHUS [JIMHBI, BBIPAXKaTh OJHW CIWHUIBI W3MEPEHUS JTUHBI
4yepes apyrue.

Haxonutb, uCHosib3ys 4YepTEKHbIE HUHCTPYMEHTBI, PACCTOSHUS: MEXKIY
JIByMSI TOUKaMH, OT TOYKH /10 TIPSIMOM, JUTMHY MTyTH Ha KBAJIpaTHOU CETKeE.

Boruncnate miomans  QuUryp, COCTaBIEHHBIX U3 MPSIMOYTOJHHUKOB,
UCIIONB30BaTh  pa3OMeHHMe Ha NPAMOYTOJbHUKHM, Ha paBHbIE  (UTYPHI,
JIOCTpaMBaHWE O MPSMOYTOJIbHUKA, T0Jb30BATbCSI OCHOBHBIMHM E€IUHUIIAMU
U3MEpPEHUs TUIONIAU, BBIpAXKaTh OJIHA €IUHUIIBI M3MEpPEHUs IUIOIIAI Yepe3
TpyTHE.

Pacro3naBaTe Ha MOZENAX M M300PAKECHUAX MHPAMUAY, KOHYC, IHIAHID,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N300pakats Ha KieTyaToM Oymare npsMOyroJIbHBIN Mapaieenunes.

Boerancnsate 00bEM NpAMOYTOJIEHOTO Mapalieenunea, Kyoa, ToIb30BaThCs
OCHOBHBIMHU EAMHHUIIAMU U3MEpPEHUsI 00bEMa;

Pemate HecnokHbIE 3a/laud Ha HAXOXKJICHHE TEOMETPUYECKHX BEIMYMHB
MPAKTUYECKUX CUTYaIHSIX.

1.4. 5. ®enepanbHas paboyas mporpamma yueOHOro kypca «Anredpa»s 7-9
Kjaccax (Jajee COOTBETCTBEHHO — MporpaMma ydeOHOro kypca «Anredpay,
y4eOHBIN KypC).

1.4.5.1. IloscauTenbHas 3aMCKa.

1.4.5.1.1. AnreOpa sBisieTCs OJHMM M3 ONOPHBIX KYpPCOB OCHOBHOI'O
oOmiero o0pas3oBaHMs: OHa OOECMEYMBACT HW3YYCHHUE APYTUX IJUCIUIUIMH, Kak
€CTECTBEHHO-HAYYHOI'0, TAK U TYMaHUTApHOTO LIUKIIOB, €€ OCBOGHHUE HEOOXOAUMO
JUI. TIPOJIOJDKEHUsT oOpa3oBaHMsI W B TOBCEAHEBHOM >ku3HM. Pa3putme y
oOyJaromuxcs HAYYHBIX TPEACTABICHUNH O MPOUCXOKACHUH U CYIIHOCTH
anredpandecknx abCTpakIuii, Crmoco0e OTpaKeHHS MAaTeMAaTHYEeCKOW HayKOM
SBJIGHUH M TPOLECCOB B TNpUpoJie M OOLIECTBE, POJIM MaTEeMaTHYECKOrO
MOJICJTMPOBAHUS B HAYYHOM TIO3HAHMM W B TPAKTUKE CIIOCOOCTBYET

GbopMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS M KaueCTB MBIIUICHUS, HEOOXOIUMBIX



JUISL ajanTalid B COBPEMEHHOM mudpoBoM oOmiectBe. M3yueHue anreOpbl
oOecrieynBaeT  pa3BUTHE YMEHHMs  HaOJIIOIaTh, CpaBHUBATh, HAXOAMTH
3aKOHOMEPHOCTH, TpebyeT KPUTUYHOCTH MBIIIIICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOW JIEHCTBHUSI W BBIBOABI, (OPMYIUPOBATH
yTBepkeHus. OcBoeHue Kypca anreOpbsl oOecreurBaeT pa3BUTHE JIOTUYECKOTO
MBIIUICHUS OOYYalOIIUXCSA: OHU HCIHONb3YIOT JEAYKTUBHBIE W WHIYKTUBHBIC
paccyxaeHus, 0000IIEHHEe W KOHKPETU3AIMIO, a0CTparupoOBaHUE W AHAJIOTHIO.
OOyuenune anreOpe MpeanojaracT 3HAYUTENbHBIM OOBEM CaMOCTOSTEILHOM
NEATEIbHOCTH O0Yy4aloluXcs, MO3TOMY CaMOCTOATENIbHOE peIlIeHue 3aaad
SBJIIETCS peaju3alueil e TeIbHOCTHOTO MPUHIUIIA 00yYEeHHUSI.

1.4.5.1.2. B cTpykType mnporpaMmbl y4eOHOro Kypca «Aisredpa» mis
OCHOBHOTO O0IIEero 00pa30BaHHS OCHOBHOE MECTO 3aHMMAIOT COJIEP’KaTeIbHO-
MeToAnYecKre JTUHUM: «Hucna u BhIUHUCICHU», «AJreOpandecKkue BhIPAKEHUD,
«YpaBHEHHSI U HepaBeHCTBa», «DyHkium». Kaxngas u3 3TUX colepKaTesIbHO-
METOJMYCCKUX JIMHAA Pa3BHBACTCSA HA TMPOTDHKEHUH TPEX JIET M3YYCHHUS Kypca,
B3aMMOJICUCTBYS C NPYTMMH €ro JMHHSIMH. B Xome m3ydeHus ydeOHOTo Kypca
OOYYarOIIMMCSl TTPUXOJUTCS JIOTHYECKH PACCYXKIaTh, MCIOJIb30BaTh TEOPETHUKO-
MHOKECTBEHHBIN S3bIK. B CBSI3U C ATUM B IporpaMmy y4eOHOTro Kypca «Anredpa
BKJIFOYCHBI HEKOTOPHIC OCHOBBI JIOTHKH, IPEIACTAaBICHHBIE BO BCEX OCHOBHBIX
pa3zenax MaTeMaTH4ecKoro oOpa3oBaHUS W CIIOCOOCTBYIOIIME OBJIAJICHUIO
O0yJarOIINMUCS OCHOB YHUBEPCAIBHOTO MaTEMaTUYECKOTO S3BIKA.
CopnepxaTeabHON M CTPYKTYPHOM OCOOCHHOCTBHIO yUE€OHOro Kypca «Amredpa»
SIBJIICTCSI €70 MHTETPUPOBAHHBINA XapaKTep.

1.4.5.1.3. Conepxxanue nuHUM «YUucna U BBIYUCICHUS CIYKUT OCHOBOH
JUIST  JAJBHEWINIET0 HM3YyYCeHHs] MaTEeMaTHUKH, CIIOCOOCTBYET pa3BUTHIO Y
OOyYaroIMXCcs JIOTHYECKOTO0 MBINUICHHS, (POPMUPOBAHUIO YMEHHUS IT0JIb30BaTHCS
AITOPUTMAMH, a TaKKe MPUOOPETECHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX
JUTsl TIOBCETHEBHOW KM3HU. Pa3BUTHE TMOHATHS O 4YKCIEe HAa YPOBHE OCHOBHOTO
o011ero oOpa3oBaHus CBSI3aHO C PAIMOHAILHBIMU M UPPAIMOHATBLHBIMU YHCIIAMH,
dbopMUpOBaHUEM TMPEJACTABICHUN O JEHCTBUTEIBLHOM YHCIIEC. 3aBeplIeHUE

OCBOEHMSI UNCIIOBOM JIMHUU OTHECEHO K CpeHEMY 00I1IeMy 00pa30BaHUIO.



1.4.5.1.4. Conepxxanue nByX anreOpanyecKux JIMHUN — «AnreOpandyeckue
BBIPOKEHUS» U «YPaBHEHHS M HEPABEHCTBA» CIOCOOCTBYET (OPMHPOBAHUIO Y
00yJaromuxcss MaTeMaTHYECKOTo armapara, HeoOXOJUMOTro JUIsl pelieHus 3ajad
MaTE€MaTUKH, CMEXKHBIX MPEAMETOB M IPAKTHKO-OPUEHTUPOBAHHBIX 3ajad. Ha
YpPOBHE OCHOBHOTO o00IIero oOpa3oBaHHUs Y4eOHBIM MaTepuan TpyHIUpyeTcs
BOKPYI pAallMOHAJIBHBIX BBIpOKEHUU. AJredpa JAEMOHCTPUPYET 3HAYCHUE
MaTE€MaTUKH KakK S3bIKa JUISI MMOCTPOEHUS MAaTEMaTUYECKUX MOJIETIEH, ONUCaHUs
MPOIIECCOB M SIBJICHWM peaqbHOTO Mupa. B 3amaum oOydeHus anreOpe BXOIAT
TaK)Ke JajbHEHIee pa3BUTHE AITOPUTMUYECKOTO MBIIUICHHS, HEOOXOIUMOTO, B
YaCTHOCTH, JJII OCBOCHHMS Kypca HWHGOPMATHKW, M OBJAJCHHE HaBBbIKAMU
JNEAYKTUBHBIX paccyxaeHuil. [IpeoOdpa3zoBanue CUMBOJBHBIX (JOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXEHUS], CIOCOOHOCTEN K MAaTEMAaTUYECKOMY TBOPYECTBY.

1.4.5.1.5. Conepxxanue HpyHKIMOHATBHO-TPAaQUUECKON JIMHUK HAIIEJIEHO Ha
MOJIydeHHEe  OOydyaromMUMHCS  3HAHUW O  (PYHKIMSAX KAk  BaKHEWIen
MaT€MaTUYeCKOM MOJENU [Jis ONHCAHWS M HCCIEAOBaHUS Pa3sHOOOPA3HBIX
IpOLIECCOB U SABJIEHMA B MNpupoae U obOmecrBe. M3ydenwe wmarepuana
CHOCOOCTBYET DPA3BUTHIO Yy OOYYArOIIMXCS YMEHHS HCIOJb30BaTh pa3IUYHbIC
BBIPA3UTEIbHBIE CPEICTBA SI3bIKA MATEMATHKUM — CJIOBECHBIE, CHMBOJIMYECKHE,
rpaguueckue, BHOCUT BKJIaJ B (QOpMUpOBaHME TMPEACTABICHUA O pOJIK
MaTE€MAaTUKHU B Pa3BUTUU UUBWIN3ALMHU U KYJIbTYPHI.

1.4.5.1.6. CornacHo yueOHOMY TutaHy B 7—9 Kjaccax M3y4yaeTcs yueOHBIH
Kypc «Aunrebpa», KOTOPBIM BKIIOYAET CIEAYIOUIME OCHOBHBIE pPa3zelibl
comepxkanus:«Hucna W BBIUMCICHUA», «AJTeOpanyecKkue  BbIPAKECHUS,
«YpaBHEHUs U HEPABEHCTBAY, « DyHKIIMN.

1.4.5.1.7. O61ee yuCiIO 4acoB, PEKOMEHIOBAHHbBIX JJIsl U3Y4YEHHUs y4eOHOTO
Kypca «Anrebpa», — 306 gacoB: B 7 kiacce — 102 4daca (3 yaca B Henmenwo), B 8
kiacce — 102 yaca (3 gaca B Hegento), B 9 kinacce — 102 gaca (3 yaca B Heieunio).

1.4.5.2. Conepxanue oOydeHus B 7 Kiacce.

1.4.5.2.1. Ynucna v BBIYUCTICHUS.

Hpobu OOBIKHOBEHHBIE U AECATUYHbBIC, MEPEX0] OT OAHOW (HOPMBI 3aMKCH

npobeit k gapyroit. IloHsiTMe palnMOHAIBHOIO 4YHCJA, 3alucCh, CpPaBHEHHUE,



YOOPSAOYMBAHUE  pAllMOHAIBHBIX uYucen. Apudmernueckue AEUCTBUA C
palMOHAIIBHBIMYA YMUCiIamMu. Pelienue 3anad u3 peaJlbHOW NPAKTUKU HA 4acTH, Ha
JpoOu.

Crenenp ¢ HaTypajdbHBIM II0OKAa3aTeJIEM: OIpENEIeHHe, NpeoOpa3oBaHUE
BBIPQXEHUI HAa OCHOBE OIPENIEICHUs], 3aUCh 00bpIIMX yuce. [IpouenTsl, 3anuce
IPOLEHTOB B BHUJIE ApoOU U ApoOU B BHUJIE IPOLEHTOB. TpH OCHOBHBIE 33Jaud Ha
IIPOLIEHTHI, PEIICHHE 3a1a4 U3 PEaIbHON IIPAKTHKHU.

[IpumeHeHne TPU3HAKOB  JIEIMMOCTH, PAas3jlOKEHUE HAa MHOXKUTEIU
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCHUMOCTM, B TOM 4ucile ImpsMas M oOpaTHas
IIPONIOPLHUOHAIIBHOCTH.

1.4.5.2.2. AnreOpandeckue BbIPaKECHHUS.

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C IIEPEMEHHOMN. JlommycTuMBbIe
3Ha4YeHUsA NepeMeHHbIX. [Ipencrasienue 3aBUCUMOCTH MEK1y BEJIMYMHAMU B BUJIE
dbopmynbl. Beraucienus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIP@KEHHUS, NpaBWiIa NpeoOpa3oBaHUs CyMM U
IIPOU3BENICHUH, PaBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeMblX.

CBolicTBa CTENEHH C HATYPAJIBHBIM IIOKA3aTEIIEM.

OnHowieHsl 1 MHOTOWIEHBI. CTeneHs MHOrowIeHa. CliokeHne, BBIUUTaHUE,
YMHOXXEHHE MHOTOWICHOB. MOOpMyJbl COKpPAIEHHOTO YMHOXKEHHMS: KBaApar
CyMMBbl M KBaapar pasHocTu. Popmyna pa3HOCTH KBaaparoB. Paznoxenue
MHOT'O4YJIECHOB Ha MHOYKUTEIH.

1.4.5.2.3. YpaBHEeHUs1 U HEPABEHCTBA.

VYpaBHeHHE, KOpPEHb YypaBHEHHs, NpaBWia IIpeoOpa3oBaHUs ypaBHEHUS,
PABHOCWJIBHOCTb YPAaBHEHUM.

JIuHenHOe ypaBHEHHE C OJHOW IIEPEMEHHOW, YUCJIO KOPHEH JIMHEWHOIO
YPaBHEHMS, pEIICHHE JIMHEWHBIX YypaBHEHHU. COCTaBJIEHHWE YpPABHEHHU 110
YCJIOBHIO 3a7a4u. Perenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneliHOe ypaBHEHHUE C ABYMs IEPEMEHHBIMU U ero rpaduk. Cuctema AByX
JMHEMHBIX YPaBHEHUW C JBYMsS II€peMEHHBbIMU. PermeHue cucreM ypaBHEHUMU

criocoOOM TMOJCTaHOBKHU. [IpuMephl pelieHusi TEKCTOBBIX 3ajady C TMOMOIIbIO



CUCTEM YPaBHEHUM.

1.4.5.2.4. ®yHkumu.

Koopaunara Toukm Ha mnpsmon. YwucmoBble npoMexyTku. PaccrosiHue
MEXKy ABYMS TOUKAMH KOOPJIAWHATHOU MPSIMOM.

[IpsimoyronbHas cucreMa KoopAauHaT, ocu Oxu Oy. AGcuucca U opAuHaTa
TOYKHU Ha KOOPJAUHATHOM T1ockocTh. [IpuMepsl rpadukoB, 3ajaHHBIX (HOpMYIaMU.
Yrenue rpadukoB peanbHbIX 3aBucuMmocTeil. [lonstue ¢ynknuun. ['padux
¢bynkiun. CpoiictBa Qpynkiuit. Jluneitnas pynkuus, e€ rpaduk. I'padux Qynxunn
¥ = |x|. T'paduueckoe peireHrne ITUHEHHBIX ypaBHEHHH W CHCTEM JIMHCHHBIX
YPaBHEHUM.

1.4.5.3. Conepxanue o0yueHus B 8 Kiacce.

1.4.5.3.1. Yucna 1 BBIUKUCTIEHUS.

KBanpaTtuslii kopeHb u3 uucna. [loHstue o0 HppalMOHAIBHOM YHCIIE.
JlecsiTuuHble TPUOIMKEHUST UpPALlMOHANIBHBIX YKcelsl. CBolicTBa apu(MeTHIeCKUX
KBaJIPAaTHBIX KOPHEW U X MPUMEHEHUE K TPEOOPa30BaHUIO YHCIOBBIX BhIPAXKEHUI
Y BBIUHMCJIEHUSM. JIeCTBUTEIIBHBIE YUCTIA.

Crenenb ¢ LenbpIM Moka3aresnaeMm U e€ cBoiicTBa. CTaHAapTHAs 3alUCh YHCIIA.

1.4.5.3.2. AnreOpandeckue BbIPaKECHHUS.

KBagpaTHbpiii  TpEXuieH, pas3joKeHUE KBAAPATHOIO TPEXUWIEHA Ha
MHOHUTEJIN.

AnreOpandeckas apoO6b. OCHOBHOE CBOWCTBO alireOpanyeckor Apoow.
CnoxeHve, BBIYUTAHHE, YMHOXEHHE, JeJCHHE aireOpandecKkux ApoOei.
PannonanbHble BhIpaXKEHUS U UX IPE0Opa30BAHKE.

1.4.5.3.3. YpaBHEHUs 1 HEPABEHCTBA.

KBagpatnoe ypaBHeHue, QopMyna KOpHEH KBaJpaTHOTO YpPaBHEHHSI.
Teopema Buera. Peuienue ypaBHEHHM, CBOIAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiinme qpoOHO-paMOHAIbHBIE YPABHEHHUS.

['padmyeckas uHTEpHpETAMs YPAaBHEHUN C ABYMS NEPEMEHHBIMH U CUCTEM
JVMHEMHBIX YPAaBHEHUW C JABYMsI NE€PEMEHHBIMH. lIpumMepsl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUN C IByMs IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 aNredpandeckuM CrocoooM.



HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCUIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM INEPEMEHHOM.
CucteMbl TMHENHBIX HEPABEHCTB C OJJHON MEPEMEHHOM.

1.4.5.3.4. ®yHxuuu.

[lonsitue ¢ynkuun. OO6MacTb ONpeAeNeHUs HW MHOXKECTBO 3HAUYCHHM
bynkuun. CnocoObl 3a1aHnust PyHKIUH.

I'paduk dynxmuu. Ytenue cBoilctB ¢yHKImU 1no e€ rpaduxy. I[Ipumepst
rpadukoB QyHKINHA, OTPAXKAIOIINX PEATbHBIE MPOIIECCHI.

OYHKIMK, OIUCHIBAIOIINE TMPSMYI0 M OOpaTHYIO MNPONOPLUHUOHAIbHBIC
3aBUCUMOCTH, UX rpapuku. OyHkuun y = x%, y = x°, y =z, y=|x|. [papuueckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHEHUM.

1.4.5.4. Conepxanue oOydenus B 9 kiacce.

1.4.5.4.1. Ynucna v BBIYUCIICHUA.

PannonanpHbie uncia, UppalMoHaIbHbIE YUCIIA, KOHEYHBIE U O€CKOHEUYHBIE
JeCATUYHBIE APoOU. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIE YK CIIA
KaKk OCECKOHEUHbIE JCCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKy MHOKECTBOM JIEMCTBUTEIBHBIX YMCEII K KOOPJIMHATHOM TIPSIMOU.

CpaBHEHHME JIEUCTBUTENBHBIX 4YHCEN, apu(MEeTHUYEeCKHe MACHCTBUSA C
JNENCTBUTEIbHBIMU YHCIIAMH.

Pa3mepbl OOBEKTOB OKpY)KAIOIIET0 MHpA, IMTEIbHOCTh IPOLECCOB B
OKPY’KaroleM MHUpE.

[Ipubnuk€HHOE  3HAYEHUE  BEJIMYMHBI, TOYHOCTb  MPUOTMKEHUS.
Oxpyrnenue uncen. [Ipuknka u oieHKa pe3yabTaToB BEIYUCICHUM.

1.4.5.4.2. YpaBHEHHUS 1 HEPABEHCTBA.

JInneniHoe ypaBHEHME. Pemenne ypaBHeHNM, CBOASIIMXCS K JIUHEUHBIM.

KBagpatHoe ypaBHeHue. Penienne ypaBHeHHM, CBOASIIMXCSA K KBaIPATHBIM.
buksanparHoe ypaBHeHue. lIpumMepsl pemieHnuss ypaBHEHUN TPETbe U YETBEPTOU
CTENEHEHN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenne npoOHO-panMOHANBHBIX ypaBHEHHM. PelieHne TeKCTOBBIX 3a7ad
anreOpanyeckuM METOIOM.

VYpaBHeHuEe ¢ AByMsl MEpEeMEHHbIMU U ero rpaduk. PemeHue cucrem aByX



JIMHEWHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHUM,
OJJHO M3 KOTOpPBbIX JIMHEIHOe, a Jpyroe — BTOpoW creneHu. I'padpuyeckas
WHTEPIIPETALNs CUCTEMBI YPABHEHHUN C IBYMsI IEPEMEHHBIMH.

Pelienne TeKCTOBBIX 3a/1a4 aNreOpandyeckuM CocoOoM.

YucIiioBbIE HEPABEHCTBA U MX CBOMCTBA.

Pemienne nuHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOM. Pemienue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padmyeckas MHTEepHpeTalys HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMU.

1.4.5.4.3. ®yHkuuu.

KBagpatnunas Qynkuus, e€ rpaduk u cBoictBa. [lapabona, KoopauHATHI
BEPUIMHBI 1apadO0JIbl, 0Cb CAMMETPHH MMAPaAOOJIBI.

I'paduku byHKIIHIA:

£ 3

y=#Xx,y= X+ Dby=—,y=x

= ,¥ = x,v = |x|,u ux cBoiicTBa.

1.4.5.4.4. YucnoBsle MOCIEN0BATEILHOCTH U MPOTPECCUMU.

[ToHATHE YKCIIOBOM NOCIENOBATENBHOCTH. 3aJaHHUE MOCIEAOBATEIbHOCTU
peKyppeHTHO# dhopmynoit u popmysoit n-ro uieHa.

Apudmernueckass U reomeTpuyeckas nporpeccuu. @opmyibl n-ro 4ieHa
apru(PpMETUIECKON U reOMETPUUECKON MPOrpeccCuii, CyMMbI IEPBBIX NUJICHOB.

N3o00pakeHne 4ieHOB apu(METHUUECKOW M TeOMETPHUYECKOM MPOrpecCHid
TOYKaMU Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWMHBIA M SKCIIOHEHIMAJIbHBIA POCT.
CI1oHBIE NIPOLIEHTBI.

1.4.5.5. [IpenMeTHble pe3ysbTaThl OCBOCHUSI MPOTPaMMbl y4eOHOIO Kypca
«Anrebpay.

1.4.5.5.1. [IpenmeTHbBIC pe3yabTATHl OCBOCHHS MPOTPAMMBI Y4€OHOTO Kypca
K KOHILy oOy4eHus B 7 Kiacce.

1.4.5.5.1.1. Yucna u BEIYUCIICHUS.

BoimonHsaTh, coueras yCTHbIE M NMUCHMEHHBIE TPHEMBI, apu(METHUECKHE
JEUCTBUS C pallMOHAIbHBIMU YUCIIaMU.

H&XO}II/ITB 3HAa4YCHUA YHCIIOBBIX BBIp&)KCHHﬁ, IMPUMCHATD paSHOO6paSHBIC

CIOCOOBI U MPUEMBI BBIYMCIICHUSI 3HAYCHUIN MPOOHBIX BBIPAKEHUM, COJEPIKAIINX



OOBIKHOBEHHBIC U JIECATUIHBIC TPOOH.

[lepexoauTh OT OAHON (QOPMBI 3aMKMCH YKUCEN K JpYyroi (mpeoOpa3oBbIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH B O€CKOHEUHYIO JCCATUIHYIO TPOOBH).

CpaBHUBATH U YNIOPSAIOYUBATH PALMOHAIIBHBIC YUCIIA.

OKpyIJIsTh yncna.

BBINONHAT, NPUKHIKY M OLEHKY pe3yjibTaTa BBIYMCICHHI, OLICHKY
3HAYEHWM YHCJIOBBIX BBIPAXKEHUN. DBBINONHATH JEUCTBHS CO CTENEHSIMH C
HaTypaJbHbIMU MTOKA3aTEISIMH.

[IpuMeHATh  NpU3HAKKM  JEIMMOCTH, Pa3jOKEHHE Ha  MHOXUTEIH
HATypaJbHbIX YUCEIL.

Pemate nmpakTUKO-OPUEHTHUPOBAHHBIE 33JlayM, CBSA3aHHBIE C OTHOLIEHUEM
BEJIMYUH, IPONOPLUMOHAIBHOCTBIO BEJIWYMH, NPOLEHTAMH, HHTEPIPETUPOBATH
pe3ynbTaThl PEIICHUs 33J1a4 ¢ YYETOM OTPAaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAaMHU
paccMaTpUBaEMbIX OOBEKTOB.

1.4.5.5.1.2. Anrebpanyeckue BbIpaKeHUs.

Hcnonb3oBaTh anreOpanyeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTh
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxonuth 3HaueHus OYKBEHHBIX BBIPAKEHHM MpHU 33JaHHBIX 3HAYEHUSX
NEPEMEHHBIX.

BoinonHsATe  mpeoOpazoBaHUs  IEJIOTO  BBIPAXKEHHSI B~ MHOTOWIEH
MPUBEACHUEM NTOJIOOHBIX CIAra€MbIX, PACKPBITHEM CKOOOK.

BBINONHATE YMHOXEHUE OJHOYJIEHA HAa MHOTOYJIEH M MHOIro4leHa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIIBI KBaJIpaTa CYMMBbI U KBaJipaTa pa3HOCTH.

OcCylecTBIATh Pa30KEHUE MHOTOYJIEHOB HAa MHOMKHUTEIU C IOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXWTENsS, TPYNIUPOBKU  CllAaraeMbiX,
npuMeHeHus1 (OpPMyYJT COKPAILIEHHOTO YMHOKEHHUS.

[IpumensTh npeoOpa3oBaHUS MHOTOYJICHOB JJIsi PEIICHUS pa3IMYHBIX
3aJ1a4v U3 MaT€MaTHUKH, CMEKHBIX IPEIMETOB, U3 PEAIBHON TPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEW C HATYPAIbHBIMU IOKA3aTEIsIMU IS

npeoOpa3oBaHUsl BRIPAKCHUI.



1.4.5.5.1.3. YpaBHeHUs1 1 HEPABEHCTBA.

Pemarp nvHeliHbIE ypaBHEHHsI C OJHOM NMEPEMEHHOM, NMPUMEHsS IpaBUiia
nepexoaa OT UCXOIHOIO YPAaBHEHHs K paBHOCWIBHOMY eMy. IIpoBepsTsh, sBiseTcs
JIM YUCIIO KOPHEM YPABHEHUSI.

[IpumensTh rpadpuueckue METOAbl NPU PELICHUH JIMHEHHBIX YpaBHEHUU U
UX CHUCTEM.

[lonGupats mpUMepsl Map 4YHCEN, SBISIONIMXCS PEUICHHEM JIHUHEHHOTO
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CrpouTh B KOOPJIMHATHOW IUIOCKOCTH TpauK JIMHEHHOTO YpaBHEHHUS C
JIBYMsI TNEPEMEHHBIMH, MOJIb3YSACh TIpauKOM, MPUBOJIUTH IMPUMEPHI PEIICHUS
ypaBHEHUSL.

Pewmate cucteMbl IBYyX JIMHEWHBIX YPABHEHUN C ABYMsI IEPEMEHHBIMU,B TOM
quciie rpadu4ecKy.

CocTaBisATh M pelaTh JIMHEWHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX
YpaBHEHUH IO YCJIOBHUIO 33Jauyd, WHTEPOPETHPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4yl NIOJIyYeHHBIN Pe3yJIbTar.

1.4.5.5.1.4. ®yHkuum.

N300paxkaTh Ha KOOPAWHATHOM TPSIMOM TOYKH, COOTBETCTBYIOIIHE
3aJlaHHBIM KOOpAMHATaM, Jy4Yd, OTPE3KH, HHTEPBaJIbl, 3alKChIBATh YHUCIOBHIE
IIPOMEKYTKHU Ha alre0OpanvyeckoMm si3bIKe.

OtMeuaTh B KOOPAMHATHOM IIJIOCKOCTH TOYKH I10 33JJaHHBIM KOOpPJIHWHATaM,
CTpOUTh rpadpuky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU y = |X|.

OnuceiBaTh € TOMOILIBIO (PYHKUMNA HW3BECTHBIE 3aBUCHUMOCTU MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHUE, LIEHA, KOJUYECTBO, CTOMMOCT,
MIPOU3BOUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonuthb 3HaueHne PyHKIMU N0 3HAUEHHIO €€ apryMeHTa.

[Tonumats rpaduueckuii cnocod MpeACTaBICHUS U aHaidu3a UHGOpMaIIH,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMAIINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

1.4.5.5.2. [IpenmeTHbIE pe3yabTaThl OCBOCHUS MPOTpaMMBbl y4eOHOTO Kypca

K KOHILy 0Oy4eHus B 8 Kiacce.



1.4.5.5.2.1. Yucna v BBIYUCTICHUS.

Hcnonp30BaTh HavaJIbHBIE MPEICTABICHUS O MHOXECTBE JCHCTBUTEIIBHBIX
YHCell JJIsl CPaBHEHUs, OKPYTJICHHUS U BBIUMCICHUM, N300pakaTb ACHCTBUTEIbHBIC
YUCIla TOYKaMH Ha KOOPJAWHATHOU MPSMOM.

[IpuMeHATh TOHATHE apU(PMETHUECKOrOo KBAJIPaTHOIO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHU, UCIIOJB3YS MPU HEOOXOAUMOCTH KAJIbKYJSTOP, BBIMOJIHATH
npeoOpa3oBaHusl BBIPAKEHUHN, COJEPXKALIUX KBAJpaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEMU.

Hcnonb3oBaTh 3anmucu OOJIBIIMX W MAaJIbIX YHUCEN ¢ MOMONIBIO JI€CITUYHBIX
npobeit u creneneit uucia 10.

1.4. 5.5.2.2. AnreOpandeckre BbIpaKECHHS.

[IprMeHATP TOHATHE CTENEHW C LENbIM  IOKAa3aTelIeM, BBIITOIHATH
peoOpa3oBaHusl BIPAXKEHU, CONEPIKALIUX CTENIEHH C LEIbIM OKa3aTEJIEM.

BbINONHATE TOXKIAECTBEHHBIE NMPEOOpPA30BaHUS PALIMOHAIBHBIX BBIPAKEHUHN
Ha OCHOBE MPAaBUJI ACUCTBUI HaJ MHOTOYWIEHAMU U aJlreOpanyecKUMu APOOsIMHU.

PacknanpiBaTh KBapaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[TpumeHsTh MpeoOpa3oBaHUs BBIPAXKEHUM JUIsl PEIIeHUs Pa3IMYHbIX 3a/1a4
13 MaTEMAaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHOU ITPAKTUKH.

1.4.5.5.2.3. YpaBHEHHUs U HEPABEHCTBA.

Peware nuHENHbIE, KBaApATHBIE YPABHEHUS U PALIMOHANBHBIE YpaBHEHUS,
CBOAILMECS K HUM, CUCTEMBI IByX YPABHEHUN C IBYMs IEPEMEHHBIMU.

[IpoBOaUTE MpOCTENUIINE UCCIEAOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM IrpaUyecKuX NpeCTaBIeHUI (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUMU PELICHUSA, €CIIM UMEET, TO CKOJIBKO, U
npoyee).

[TepexoauTh OT CiIOBECHOW (DOPMYIMPOBKM 3aJauu K e€ alredpandeckoin
MOJENN C IIOMONIBIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMBbl YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4H IIOJIYYEHHBIN PE3ysbTaT.

IIprMeHATh CBOWCTBA YHCIOBBIX HEPABEHCTB JUI CPABHEHHUs, OLICHKH,
pemaTh JMHEMHBIE HEPABEHCTBA C OJHOM INEPEMEHHOM M MX CHUCTEMBI, JABaTh

rpaduyecKyr0 HWJUTIOCTPALIMI0 MHOXKECTBA pPEIIEHWA HEPaBEHCTBA, CHUCTEMBI



HEpPABEHCTB.

1.4.5.5.2.4. ®yHkuum.

[ToruMaTh ¥ UCIOIB30BaTh (PYHKITMOHAIBHBIC TIOHATHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKUE OOO3HAYCHWsI), ONMPEACNATh 3HAUYCHHE (YHKIMHA TIO0 3HAYCHUIO
apryMeHTa, OIpeJesaTh CBOMCTBA (DYHKIINH 110 €€ rpaduKy.

CTpOI/ITB I‘pa(i)I/IKI/I 3JICMCHTAPHBIX q)YHKHPIf/JI BHJIA:
T = £ = ¥% v= x% V= r = % %
V= x"} = X5, V= X", V= X,y = |JC|, OIIUCBhIBATh CBOMCTBA YMCJIOBOU

dbyukIuu 1o e€ rpaduky.

1.4.5.5.3. [IpenmeTHbIE pe3yabTaThl OCBOCHUS MPOTPaMMbI Y4eOHOTO Kypca
K KOHILy oOy4eHus B 9 knacce.

1.4.5.5.3.1. Uucna v BBIYUCICHHUS.

CpaBHUBATH U YNOPSAIOYNBATH PALIMOHAJIBHBIE U UPPALMOHAIBHBIE YHCIIA.

Boinonasate  apudmMeruyeckue ACHCTBUS C  PAIlMOHAIBHBIMU YHUCJIAMHU,
couerass YCTHbIE W TUCbMEHHBIE MPUEMBI, BBINOJHATH BBIYUCIEHUSA C
UPpaLUOHATBHBIMH YHCIAMHU.

HaxonuThe 3HayeHUs CTENEHEW C LEeAbIMH IIOKa3aTelsiIMH M KOPHEH,
BBIYUCIISITh 3HAYEHUS YHCIIOBBIX BBIPAKCHUI.

OKpyrisiTh JI€UCTBUTENIbHBIE YHUCIA, BBINOJIHATH NPUKUAKY pe3yJibTara
BBIYHCIICHUH, OLICHKY YUCIIOBBIX BBIPAKCHUMU.

1.4.5.5.3.2. YpaBHEeHUs U HEPABEHCTBA.

Pemats nuHElHbIE U KBaJpaTHbIE YpaBHEHUs, YPABHEHUS, CBOMISIIMECS K
HUM, IPOCTENIINE APOOHO-PAIIMOHATIBHBIE YPABHEHHS.

Pemare cucteMpl IByX JMHEWHBIX YPAaBHEHUN C JIBYMS NEPEMEHHBIMH U
CUCTEMBI JIBYX YPaBHEHHUM, B KOTOPBIX OJJHO YPABHEHUE HE SIBISAETCS JTUHEHHBIM.

Pemarp TekcTOBBIE 3a7aud anreOpaMuyeckuM CHOCOOOM C TMOMOUIBbIO
COCTABJICHHSI YPaBHEHUS WU CUCTEMBI IBYX YPaBHEHUH C ABYMs IEPEMEHHBIMHU.

[IpoBoauTE pOCTENIINE UCCIIENOBAHNS YPABHEHUM U CUCTEM YPaBHEHUM, B
TOM YHCII€ C TPUMEHEHHUEM IrpapuuecKuX MpeACcTaBlIeHUl (yCTaHaBIMBaTh, UMEET
JU ypaBHEHUE WIIM CHUCTEMa YpaBHEHUM pEUICHUs, €CIM HMEET, TO CKOJbKO, U
npouee).

Pemate nuHElHBIE HEPAaBEHCTBA, KBAJpAaTHBHIE HEPABEHCTBA, M300pakaTh



perieHrne HEPaBEHCTB HA YHCJIOBOW MPSIMOM, 3alMCHIBATh PEIICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate cucTeMBl JIMHEWHBIX  HEPABEHCTB, CHCTEMBl HEPABEHCTB,
BKJIIOYAIOIME KBaJpaTHOE HEPaBEHCTBO, U300pa)xkaThb pEIICHHE CHUCTEMBI
HEPAaBEHCTB Ha YHCIIOBOW MPSIMOM, 3aMTUCHIBATH PEIICHUE C IIOMOIIBI0 CHMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA MIPH PEIICHUN PA3IMYHBIX 3a7ad.

1.4.5.5.3.3. ®yHKIuUM.

Pacmo3naBate (PyHKIIMM W3y4eHHBIX BHUAOB. [lOoKa3pIBaTh CXEMAaTHUECKH

pacHoNOKEHHE  HAa  KOOPAMHATHOW  IUIOCKOCTH  rpadMKoB  (PyHKIUI
&

Buga:y = £x,yv= Ax+by= -, y=ax*+bx+c,y= 2, y= X,y =|x|B
X

3aBUCUMOCTH OT 3HaY€HUN KO3 (PHUIIMEHTOB, OMUCHIBATh CBOMCTBA (DYHKIIHA.

CtpouTth U U300pakaTh CXeMaTHYECKU rpaduKu KBaIpAaTUYHBIX (DYHKIIHA,
OIKCHIBATh CBOMCTBA KBAJIPATHUHBIX (PYHKIUH 1O UX Tpaduxam.

Pacno3naBaTph KBagpaTHUHYIO0 (QYHKLIHIO 1O (POpMyJie, MPUBOIUTH MPUMEPHI
KBaJpaTUYHBIX (PYHKIIUNA U3 peanbHOM XKU3HU, PU3UKU, TEOMETPHH.

1.4.5.5.3.4. YucnoBble MOCIEA0BATEIBHOCTH 1 MPOTPECCUM.

Pacnio3naBate apuMETHYECKYI0O W TEOMETPUUYECKYIO MPOTPECCHUU TPH
pa3HBIX CrocoOax 3aJaHusl.

BbIMOMHATE BBIYKMCICHUSI C UCIMOJb30BaHUEM (GopMynd n-ro djieHa
apu(PpMETUIECKON 1 TeOMETPUUECKOM MPOTrPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300pakaTh YJieHBI MOCIEAOBATEILHOCTH TOYKAMH Ha KOOPJAWHATHOM
MJIOCKOCTH.

Pemats 3amauu, CBsI3aHHBIE C YKMCJIOBBIMU MOCIIECIOBATEIIBHOCTSIMU, B TOM
YHCJIE 3a/1a4u U3 PEeaTbHOM JKU3HU (C UCIOJIb30BAHUEM KalbKYJISTOPA, IIUBPOBBIX
TEXHOJIOTHUH).

1.4. 6. denepanbHas pabodas mporpamma yueOHoro kypca «l'eomeTpusins
7-9 knaccax (manee COOTBETCTBEHHO — MporpaMmma yueoHoro kypca «I'eomeTpusy,
yueOHBIN KypC).

1.4. 6.1. IlosicuuTenbHast 3aUCKa.

1.4.6.1.1. T'eomerpusi Kak OIMH W3 OCHOBHBIX pa3JEJIOB UIKOJbHOMN

MaTEeMaTHUKH, UMEIOIINUIA CBOEH 11eTTbI0 00€CTIeUnTh N3YYeHHE CBOWCTB U Pa3MEpPOB



buryp, uX OTHOIIEHUH M B3aUMHOE PACIIOJIOKEHUE, ONMMUPACTCS Ha JIOTHUECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [[€eHHOCTh M3y4YeHUsI T€OMETPUHA Ha YPOBHE OCHOBHOIO
o01ero 00pa3oBaHus 3aKIIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MIPOBOIUTD
JIOKa3aTEIbHbIEC PACCYKICHHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOUCHHUS, IOKA3bIBATh
VUCTUHHBIE YTBEPXKICHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIAUTH
paccyX IeHus «OT TMPOTUBHOIO», OTJIMYATh CBOWCTBAa OT IIPU3HAKOB,
bopMyIHpPOBaTh OOPATHBIE YTBEPKICHUSI.

1.4.6.1.2. llenpt0o u3y4yeHUsT T€OMETPUU SIBJISIETCS MCIOJIb30BaHHE €€ Kak
WHCTPYMEHTA NPHU PEUIEHUU KaK MATEMaTUYECKUX, TaK M IMPAKTUYECKHX 3aj1ad,
BCTPEYAIONIMXCSI B peajgbHOM >ku3HM. OOydaromuiics AODKEH HayYUThCS
OMPENIENATh TEOMETPUUECKYIO (PUTYPY, OMUCHIBATH CIIOBAMU YEPTEXK UM PUCYHOK,
HAaWTU T[UIOHIAJh 3€MEIBHOIO YYacTKa, paccuuTaTh HEOOXOIUMYIO JJIMHY
OTITOBOJIOKOHHOT'O Kabesis uiu TpeOyembie pa3Mephl rapaxka ajisi apromoousis. [pu
pelIeHUN 3aJlad  TMPAKTUYECKOTO XapakTepa OOydYalomMiCs YYUTCS CTPOUTH
MaTeMaTUYECKUE MOJICTM PEAbHBIX JKMU3HEHHBIX CHUTyallMd, TMPOBOJIUTH
BBIYUCJICHUS U OLICHUBATD MMOJYUYEHHBIN pe3yJbTart.

Baxxno momu€pkuBaTh CBSI3M  TEOMETPUU C  JIPYTUMHU  YYCOHBIMH
peIMeTaMi, MOTUBUPOBAThH MCIOJIB30BaTh OMPEACICHUS TEOMETPUIECKUX (PUTYD
U TIOHATHUM, IEMOHCTPUPOBATH MPUMEHEHHE MOJYYCHHBIX YMEHHH B (usuke u
TeXHUKE. OTU CBSI3M Haubojee SIpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckrue CcooTHOWEHUs», «Merox koopauHaty U «Teopema
[Tudaropar.

1.4.6.1.3. Yuebnsiii kypc «I'eoMeTpus» BKIIOYAET CICAYIOIIME OCHOBHBIE
paznensl conepkanus: «['eomerpudeckue QUTypbl U UX CBOMCTBay», «l3mepenue
F€OMETPUYECKUX  BEIUYUH», «J[eKapTOBbl KOOpPAMHATHI Ha IUIOCKOCTHY,
«Bekrtops», «/IBrxkenus miockoctn», «IIpeodpasoBanus mo100us».

1.4.6.1.4. O6miee 9uCI0 4acOB, PEKOMEHIOBAHHBIX JIJIsI U3YUYCHUSI YIEOHOTO
kypca «['eomerpusi», — 204 yaca: B 7 kinacce — 68 yacoB (2 yaca B HeJeN0),B 8
KJ1acce — 68 yacoB (2 yaca B HeJllento), B 9 kitacce — 68 yacoB (2 yaca B HEJIETIO).

1.4. 6.2. Conepxanue oOydeHus B 7 Kiacce.

HavanbHpie monsAaTtus reomerpuu. Touka, mpsMmasi, OTPE30K, Jyd. YTOIL



Buael yrios. BeprukanbHble M CMexHbIE yrubl. buccexkrpuca yrna. Jlomanas,
MHOTOYTOJIbHUK. [[apajiensHOCTh U IEPIEHIUKYISIPHOCTD IIPSIMBIX.

Cummetrpuunbie  Qurypsl. OCHOBHBIE CBOMCTBA OCEBOM CHUMMETPHHU.
[IprMepbl CUMMETPHUH B OKPYKAIOILIEM MUPE.

OCHOBHBIE NTOCTPOEHHUS C MOMOULIBIO LUPKYJA W JIMHEWKU. TpeyronbHUK.
Bricorta, MmennaHna, OuccekTpuca, UX CBONCTBA.

PaBHOOEnpeHHBII M  PaBHOCTOPOHHHMI TpEyroiabHUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CBoiicTBa W TPU3HAKK PAaBHOOEIPEHHOIO TpeyroibHUKa. [Ipu3Haku
PaBEHCTBA TPEYTOJIBHUKOB.

CBoncTBA W MNpPHU3HAKKM NapajuieapHbIX IpsAMbIX. Cymma  yrioB
TPEYTOJbHUKA. BHEIIHUE YTJIbI TPEYTOJIBHUKA.

[IpssmMoyrosibHBIN  TpeyroiabHUK. CBOWCTBO MEAMAaHbl MPSAMOYTOJIBHOTO
TPEyrojbHHUKA,  NPOBEAEHHOM K  rumnoreHyse. IlpusHaku  paBeHCTBa
IPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTrONbHBIN TPEYTOJIBHUK € yIJIOM B 30°.

HepaBencTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema 0 OoJibllieM yriie U OoJbllel CTOPOHE TPEYroJIbHUKA.
IleprieHIUKYJIAp ¥ HAKIIOHHAS.

I'eomeTpuueckoe wmecto ToueKk. buccekTpuca yrima H  CepeaUHHBIN
MIEPIIEHINKYJIAPK OTPE3KY KAK FTEOMETPUUYECKHE MECTA TOUEK.

OKpyXHOCTb M Kpyr, XOpJla W JHaMETp, HUX CBOicTBAa. B3aumHoe
PaCIOJIOKEHUE OKPYKHOCTU M mpsiMoir. KacaTenbHast U cexylias K OKpY>KHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yyroj. BnucaHHas W onucaHHas OKPYKHOCTH
TPEYTOJIbHHUKA.

1.4. 6.3. Conepxanue oOydeHus B 8 Kiacce.

YetpipéxyronpHuku. [lapamnenorpamm, ero npu3Haku u cBocTsa. YacTHble
cllydau MapajuieiorpaMMOB (IIPSIMOYTOJIbHUK, pOMO, KBaJpar), UX MPU3HAKU U
cBoiictBa. Tpamenusi, paBHOOOKass Tpamenusi, €€ CBOWCTBA U TPHU3HAKH.
[IpssmoyronbHas Tpanenus.

Meron ynBoenuss Menuansl. LlenTpanbHas cummerpus. Teopema Daneca u

TeopeMa O IPOMOPLHOHATBHBIX OTPE3KaX.



CpenHue JIMHUY TPEYTrOJdbHUKA U Tpaneunu. LleHTp Macc TpeyrojbHuKa.

[Tonobue TpeyroabHUKOB, Ko3(duimeHT noaodus. IlpusHaku mnomoous
TPEYroJbHUKOB. [[puMeHeHne moqo0ust Mpy pelIeHn: MPAaKTHYECKUX 3a/1a4.

CpoiicTBa Tiomaaei reomeTpudeckux Guryp. @opMynbl IS TUIOIIAINA
TpPEYroJibHHKa, Mapajienorpamma, pomOa u Tpanenuu. OTHOIIEHHE IUIONIAIeH
oA0OHBIX GUTYP.

Brruucnenue miomaaei TpeyroJibHUKOB U MHOTOYTOJIbHUKOB HA KJIETYaTOM
Oymare.

Teopema IIudaropa. Ilpumenenune teopemsl Iludaropa npu pemeHUn
MPAKTUYECKUX 33/1a4.

CHHYyC, KOCHHYC, TAHT€HC OCTPOTO YyIJIa IPSIMOYTOJIbBHOTO TPEYroOJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUroHOMeTpuueckue (yHKIUU
yriioB B 30°, 45° u 60°.

BrniucanHble M LEHTpaldbHBIE YIJIBL, YTOJd MEXAY KacaTeIbHONM W XOPJOH.
VYriel  Mexay XopAaMd U CeKylIMMH. BrnucaHHble W ONUCaHHbBIC
YeThIPEXYTOJIbHUKNA. B3auMHOE pacrnosiokeHne AByX OKpykHocTter. Kacanue
okpyx)HOCTei. OO1IMe KacaTeIbHbIE K IBYM OKPY>KHOCTSIM.

1.4. 6.4. Conepxanue oOydenus B 9 kiacce.

Cunyc, xocunHyc, Tanreic yrioB ot 0 pmo 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOXK1eCTBO. DOpMYIIbI MPUBEACHUS.

Pemienne tpeyronpHukOB. Teopema KOCHMHYCOB UM TEOpEMa CHHYCOB.
Penienrie mpakTHUECKHMX 3a7ad C UCIOJIb30BAaHUEM TEOPEMbl KOCHUHYCOB U
TEOPEMBbI CUHYCOB.

[Tpeo6pazoBanme momoous. [Togodre COOTBETCTBEHHBIX AJIEMEHTOB.

TeopemMa 0 mNpPOU3BENEHUH OTPE3KOB XOpA, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJIpaTe KacaTeIbHOM.

Bekrop, mmmHa (MOAy’db)  BEKTOpa, COHANpaBJiICHHbIE  BEKTOPHI,
MPOTUBOMOJIOKHO  HAMpPaBJICHHbIE  BEKTOPbI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINEpallud Haja BeKTopaMu. Pa3nokeHue BEKTOpa MO JBYM
HEKOJUIMHEeapHbIM BekTopaM. KoopaunaTel BekTtopa. CKalsipHOE MNpPOU3BENICHUE

BCKTOPOB, IPUMCHCHUEC JJIA HAXOKACHUA AJIUH W YIJIOB.



JlekapTOBBI KOOPAMHATHI HA INIOCKOCTHU. Y PABHEHMS MPSAMOU U OKPYKHOCTH
B KOOpPJMHATAX, [IEPECEUCHUE OKPYKHOCTEN U INpAMBIX. MeTo KOOpAUHAT U €ro
IIPUMEHEHHUE.

[IpaBuibHBIE MHOTOYroJIbHUKH. JlnmHa OKpykHOCTH. ['pagycHas wu
panuaHHas Mepa yIia, BBIYMCIEHHME [UIMH AYr OKpyxkHocreu. Ilmomanes xpyra,
CEKTOpa, CErMEHTA.

JIBM>KeHUS TUIOCKOCTH U BHYTPEHHHE CUMMETpuH (GuUryp (3JeMeHTapHbIe
npeactasienust). [lapannensubiii nepenoc. [loBopor.

1.4. 6.5. IlpenmeTHbIE pe3ysbTaThl OCBOCHMS MPOTpaMMbl yueOHOro Kypca
«I'eomeTpus».

1.4.6.5.1. [IpenmeTHbIE pe3yabTaThl OCBOCHUS MPOTpaMMbl y4eOHOTO Kypca
K KOHILy 0Oy4eHus B 7 Kjacce.

Pacnio3HaBaTh HW3y4Ye€HHbIE T€OMETpUYECKHE (UTYpBI, ONPENENITh HX
B3aMMHOE paCIOJIOKEHUE, H300pa)kaTh TI'E€OMETpPUYECKHE (UTYPBI, BBITOJIHATH
YEpPTEXKU MO YCIOBUIO 3ahaud. M3mepsATh JIMHEHWHBIE W YIJIOBBIE BEJIMYHHBI.
Pemrats 3a1a4m Ha BEIYUCIIEHUE JUIMH OTPE3KOB M BEJIMYMH YIJIOB.

[TpoBoauTh rpyOyr0 OLIEHKY JUHEHHBIX U YIJIOBBIX BEJIMYUH MPEIMETOB B
peasibHOM KHU3HU, Pa3MEpPOB MNPUPOIHBIX OOBEKTOB. PaznmuuaTh pa3Mepsl 3TUX
OOBEKTOB M0 MOPSAIKY BETUUHHBI.

CTpouThb 4yepTeXKU K TEOMETPUUYECKUM 33/1a4aM.

Ilonp30BaTbCAd IIpU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIb30BATh
MPU3HAKHU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJIbHUKOB MIPU PEILICHUH 3a]1ay.

[IpoBOAUTE TOTHYECKUE PACCYKAECHUSA C UCIOJIB30BAHUEM INE€OMETPUUECKHUX
TEOPEM.

ITonp30BaTbCAd IPU3HAKAMM PABEHCTBA IPSAMOYTOJBHBIX TPEYTOJbHUKOB,
CBOMCTBOM  MEIHWaHbl, NPOBEAEHHOM K  THUIOTEHY3€  MPAMOYTOJBHOIO
TPEYTOJbHUKA, B PELIEHUHA T€OMETPUUYECKUX 3a1aY.

Onpenenars NapauieNbHOCTh MPSMBIX € TIOMOILIBIO YIJIOB, KOTOpPBIE
oOpa3yeT ¢ HUMHU cekymasd. OmnpenensTh NapaieIbHOCTh MPSIMBIX C MOMOIIBIO
PaBEHCTBA PACCTOSIHUN OT TOUYEK OJHOM IIPSMOU A0 TOUYEK APYTrOU MPSIMOM.

Pemrats 3aaun Ha KieTyaTtoi Oymare.



[IpoBOANTH BBIYHMCIEHUS M HAaXOJIWUTh UYMCIOBbIE M OYKBEHHBbIC 3HAUCHHS
VIJIOB B TEOMETPUYECKMX 3a/adyax C MCIOJb30BAHUEM CYMMBI  YTJIOB
TPEYTrOJIbHUKOB W MHOTIOYTI'OJBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IpHU
NEPECEUCHUH JABYX NapajUIeNIbHBIX MPSAMBIX ceKylleil. PemaTe npakTudeckue
3a/1a4M Ha HAXOXKJCHUE YIJIOB.

Brnaners NOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OINpENesiTh
OHMCCEKTPUCY yIJla U CEPEAUHHBIN NEPIICHIUKYISAP K OTPE3KY KaK T€OMETPUYECKHE
MeCTa TOYEK.

@opMyIMpOBaTh OMNPENEIICHHS] OKPYKHOCTHM M Kpyra, XOpIbl U JHaMeTpa
OKPYHOCTH, T0JIb30BAThCSI UX CBOMCTBAMM. Y METh IIPUMEHSATH 3TH CBOWCTBA MpHU
peneHny 3aaa4.

Brnaners moHATHEM ONMMCAaHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ ueHTp. [lonb3oBaTbesl (pakTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB
TPEYTOJIbHUKA IEPECEKAloTCd B OJHOM TOYKE, M O TOM, YTO CEpPEAVHHBIC
MEPIIEHINKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OTHOW TOUKE.

Braners nmoHATHEM KacaTeIbHOW K OKPYKHOCTH, IOJIB30BaThCA TEOPEMOM O
NEPHEHANKYJIIPHOCTH KacaTeIbHOU U paJnyca, IPOBEAEHHOIO K TOUKE KACAHMSL.

ITonb30BaThCA MPOCTEMIIMMHU T€OMETPUUECKUMU HEPABEHCTBAMM, [IOHUMATh
UX IPAKTHYECKUN CMBICIL.

[IpoBOAUTE OCHOBHBIE TEOMETPUUYECKHUE ITOCTPOCHUS C TOMOLIBIO LIUPKYJIS U
JIMHENKHU.

1.4.6.5.2. IIpeameTHbIe pe3yJbTaThl OCBOCHUS MTPOTrpaMMbl Y4eOHOTO Kypca
K KOHILy 0Oy4eHus B 8 Kiacce.

Pacno3HaBaTh OCHOBHBIE BHJABI YETBIPEXYTOJBHUKOB, HMX 3JEMEHTHI,
MI0JIb30BATHCS UX CBOWCTBAMU IPH PELIEHUH F'€OMETPHUUECKUX 3a1au.

[IpuMeHATh CBOMCTBA TOYKM MEPECEUCHUs] MEIUAH TPEYroyibHHKA (LIeHTpa
Macc) B peIlICHUH 3a/1ay.

BiiageTs NOHATHEM CpeHEN JIMHUU TPEYroJbHUKA U Tpamneluu, IPUMEHATh
MX CBOMCTBA NPH PEUICHUM T€OMETPUUYECKUX 3anad. llomp3oBaTbCcsi Teopemoi
dasieca U TEOPEMON O IPOMOPLIMOHATBHBIX OTPE3KAX, IPUMEHATh UX JIJISl PEIICHUS

IMPAaKTHYCCKUX 3aaa4.



[IpumeHsTh  NMpU3HAKKM  MOAOOUS  TPEYrOJAbHHUKOB B PEUICHUH
reOMETPUYECKUX 3a]a4.

[Tonb3oBatbes Teopemoit Iludaropa ans pemieHuss TEOMETPHUUECKUX U
npakTUYecKkux 3aaad. CTpPOUTh MaTEMaTUYECKYH0 MOJEIb B MPAaKTHYECKHX
3a/layax, CaMOCTOSITEJIBHO IIPOBOJUTH YEPTEK W HAXOAUTH COOTBETCTBYIOLIHUE
JUIVHBI.

Brnagets mNOHATHAMH CHUHYCAa, KOCHMHYCAa M TaHI€HCa OCTpPOro yrIJa
IPSIMOYTOJIBHOTO TPEyroiabHUKA. 1101630BaThCsl 3TUMH MOHIATHAMU ISl PELICHUS
IIPaKTUYECKUX 3a]a4.

BoruncnsaTe (pa3auuHbIME CIIOCOOaMM) IUIOIA/(b TPEYTOJIbHUKA U TUIOIIA U
MHOTOYTOJBHBIX  (GUryp (MONb3ysCh, TIA€ HEOOXOAUMO, KaJIbKYJIATOPOM).
[IpuMeHsATh MOy4YeHHbIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

Biagere NMOHATHMSAMM BIMCAaHHOTO W LEHTPAJIBHOIO YIVIA, HCIOJB30BATh
TEOpPEMBI O BIIMCAHHBIX yriax, yrjlax Mexay XopAaMmH (CEeKyIIUMU) U YIie MEXIY
KacaTeJIbHOM U XOPAOU IPH PEIICHUH T€OMETPUYECKUX 3a1a4.

BrageTs NOHATHEM ONMCAHHOTO YETHIPEXYTOJIbHUKA, PUMEHATh CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELIEHUH 3a]a4.

[IpuMEHATh MOJyYEHHBIE 3HAHMS HA MPAKTUKE — CTPOUTH MAaT€MATHYECKHE
MOJIEIU JIJIS 3a/1a4 PeabHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS
C TPUMEHEHUEM TMOA0OUS W TPUTOHOMETPHUM (MOJB3YSACh, A€ HEOOXOIUMO,
KaJIbKYJATOPOM).

1.4. 6.5.3. IIpeameTHbIe pe3yJbTaThl OCBOCHUS MPOTrpaMMbl Y4eOHOTO Kypca
K KOHILy oOyueHus B 9 kiacce.

3HaTh TPUTOHOMETPUYECKUE (YHKIMU OCTPBIX YIJIOB, HAaXOIUTh C UX
MOMOILBIO PA3JINYHBIE 3JEMEHTHI MPSMOYTOJIBHOTO TPEYroJbHUKA («peleHue
NPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (¢ MOMOIIbIO KaTbKYJISATOPA) JJIMHbI
Y YTJIbl JUTsl HETAOJMYHBIX 3HAYEHUH.

[Tonb30BaTbes popMyaaMu IPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM JUJII HAXOXJIECHHSI COOTHOIIEHUM MEXAY TPUTOHOMETPUYECKUMU
BEJTMYMHAMMU.

Hcnonp3oBath TEOPEMEBI CHHYCOB M KOCMHYCOB AJIS HAXOXKACHUA Pa3IMYHbIX



DJIEMEHTOB TPEYTONbHUKA («PEIIEHWE TPEYTOJbHUKOBY»), MPUMEHATh WX TIPH
pelIeHUN TeOMETPUYECKUX 3a/1au.

Brnagete nmoHATHSMH — npeoOpa3oBaHMs — MOJOOMS, COOTBETCTBEHHBIX
AJIEMEHTOB MO00HBIX Guryp. [loap30BaThCs CBOMCTBAMHU OO0 MPOU3BOIBHBIX
buryp, ymeTb BBIUMCIATH JJIMHBI W HaXOAUTh YIJIbI Yy MOAOOHBIX (Uryp.
[IpumeHsATh cBOiCTBa TOMOOMS B MPAKTUYECKUX 3aadax. YMEThb NPUBOJUTH
IPUMEPHI TO0OHBIX (PUTYP B OKPYIKAIOIIEM MUDE.

[lonb30oBaTbcd TeOpeMaMU O MPOU3BEICHUHM OTPE3KOB  XOpA, O
MPOU3BEJCHUU OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb30oBaThCs BEKTOpaMH, MOHUMATh MX T€OMETPUUECKUN W (PU3MUECKHI
CMBIC]I, MPUMEHATh HUX B PELIEHUU TEOMETPUYECKUX U (PU3MYECKUX 3ajad.
[IpuMeHsTh CKaJIIpHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXOXKICHUSI ITTUH U YTJIOB.

ITonb30BaTbCd METOAOM KOOPAMHAT HA INIOCKOCTH, NPHUMEHITh €ro B
pPELIEHUU T€OMETPUYECKUX U ITPAKTUYECKUX 3a/1a4.

Bragers NOHATHAMU NPaBUIBHOTO MHOTOYTOJBHUKA, JUIMHBI OKPYXHOCTH,
JUIMHBI YT OKPY>KHOCTH U PaJMaHHON MEphl yria, yMETh BBIYUCIATH ILIOIIA]b
Kpyra u ero yacteil. [[puMeHsTh moslydeHHbIE YMEHHS B IPAKTUYECKUX 3aja4ax.

Haxonuth ocu (WM UEHTPHI) CUMMETpUU (UTYp, TIPUMEHSTH JIBUKEHUS
MJIOCKOCTH B MPOCTEHUIINX CITydasix.

[IpuMeHATh MOJyYEHHbIE 3HAHMS HA MPAKTUKE — CTPOUTh MAaTeMAaTHYECKHE
MOJICNIU JIJIS 3a/1a4 PeaibHON JKU3HU U MPOBOJIUTH COOTBETCTBYIONINE BBIYUCICHUS
C NPUMEHEHHEM MOoJ00MsI M TPUTOHOMETPUYECKUX (PYHKUUN (MOJB3YyACh, TIe
HEO00XO0IMMO, KAJIBKYJISITOPOM).

1.4.7. ®enepanpHas paboyas nmporpaMma yueOHOTO Kypca «BeposiTHOCTh U
CTaTUCTUKa» B 7—9 Kiaccax (J1ajgee COOTBETCTBEHHO — IMPOrpaMMa yueOHOro Kypca
«BeposTHOCTh U CTAaTUCTHKAY», yUeOHBIN KypC).

1.4.7.1. IloscHuTENbHAS 3aTIMCKA.

1.4.7.1.1. B coBpemeHHOM LHU(PPOBOM MHpPE BEPOSTHOCTh U CTATUCTHKA
npuoOpeTaroT BCE OOJBIIYI0 3HAYMMOCTb, KaK C TOYKM 3pPEHUS] MPAKTHUECKUX
NPWIOKEHUH, TaK U UX POJIM B 00Opa30BaHUU, HEOOXOJAUMOM KaXXJIOMYy UYEJIOBEKY.

Bo3spacraer uucio npodeccuid, npu OBIaJACHUH KOTOPBIMU TpeOyeTcs Xopouias



0a3oBasi MOArOTOBKAa B 00JIACTU BEPOSITHOCTU M CTATUCTUKH, TaKas MOATOTOBKA
BaXKHa U1 NPOAOJDKEHUS OOpa30BaHMA M Ul YCIEUIHOW NpPOQeCcCHOHATbHON
Kapbephl.

Kaxx11p1il 4enoBeK MOCTOSIHHO MPUHUMAET PELIECHUsI Ha OCHOBE MMEIOIINXCS
y HEro JAaHHbIX. A Ui OOOCHOBAHHOTO MPUHATHS pELIEHUS B YCIOBHSIX
HEJOCTaTKa WM H30bITKa HMH(OpMALMM HEOOXOAMMO B TOM YHCIE XOPOIIO
c(OpMUPOBAHHOE BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIJICHHE.

NMeHHO TMO3TOMY OCTpO BCTaja HEOOXOAUMOCTh Cc(OpMHpOBATH Y
oOyuaronuxcs QyHKIIMOHAIbHYIO TPAaMOTHOCTb, BKIIIOYAIOIIYIO B ¢€0s1 B KaUECTBE
HEOTBEMJIEMOM  COCTABJSIIOLIEH  YMEHHME  BOCIPMHUMATh W KPUTUYECKU
aHAIM3UPOBaTh UH(OPMAIIUIO, IPEACTABICHHYIO B Pa3IMYHBIX (popMax, IOHUMATh
BEPOSITHOCTHBIM XapakTep MHOTMX pEaJbHBIX IPOLIECCOB M 3aBUCHMOCTEH,
IIPOU3BOJIMUTH POCTEMIINE BEPOSATHOCTHBIE PACUETHI.

3HAaKOMCTBO B yU€OHOM Kypce ¢ OCHOBHBIMHU MPUHLIMIIAMU cOOpa, aHalu3a U
IPEACTABICHUS JTAHHBIX W3 Pa3IMYHBIX cdep KU3HU OOIIecTBa M rocyJapcTBa
npuoOuiaeT oO0ydamlmMxcsd K OOUIECTBEHHbIM UHTepecaMm. I3ydeHHne OCHOB
KOMOMHATOPUKH Pa3BHUBAET HABBIKM OpraHU3aluu Iepedopa M Mmojacyéra yucia
BAapUAHTOB, B TOM YHUCJIE B IPUKJIAJHBIX 3a/1a4aX. 3HAKOMCTBO C OCHOBAMH TEOPUH
rpadoB co31aét MaTeMaTUYeCKUil pyHIaMeHT sl GOPMHUPOBAHUS KOMIIETEHIINI B
o0nacTu UHPOPMATUKHU U HMUPPOBBIX TeXHONOTHH. [Ipyn M3yuyeHUHn CTATUCTHKU U
BEPOATHOCTH OOOTalIalOTCsl MPEACTABICHUS OOYyYarolMXCSi O COBPEMEHHOM
KapTUHE MHUpa M METOJax €ro MccienoBaHusd, (GopMuUpyeTcs MOHUMAHUE POJIU
CTaTUCTUKU KaK UCTOYHUKA COLMATBHO 3HAYMMOUN MH(POPMALIMK U 3aKJIaJIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIIJICHUS.

1.4.7.1.2. B COOTBETCTBHM C JAHHBIMHU ILEJISIMU B CTPYKTYpE HPOrpaMMbl
y4ueOHOro Kypca «BeposSTHOCTh U CTaTUCTHUKA» OCHOBHOTO OOIEro oOpa3oBaHUs
BBIJICJICHBI CJENYIOLIUE CoAepKaTeabHO-MeToauueckue nuHuu: «lIpencraBnenue
JAHHBIX W ONUcaTelbHas  CTAaTUCTUKAa»,  «BepodarHocTh»,  «OJIEMEHTHI
KOMOWHATOpUKNY, «BBeneHne B Teoputo rpadosy.

Conepxxanue nuHuu  «lIpencraBieHue  AaHHBIX W omMcaTeNIbHAS

CTaTUCTHKa» CIYXUT OCHOBOW [JIsi (OPMHUPOBAHMS HABBIKOB pabOThI C



nH(opMaIen: OT YTEHUS W WHTEpHpeTanuu WH(pOopManuu, MpeCcTaBICHHON B
Tabnuiax, Ha AuarpaMMax W rpadukax, 10 cOopa, NpeaCcTaBICHUS W aHaIu3a
JAHHBIX C UCIOJb30BAHUEM CTAaTUCTUUECKUX XapaKTEPUCTUK CpPEAHUX U
paccemBaHus. Paboras c gaHHBIMH, OOydYaromIuecss yd4arcsi CUYUTBIBaTh U
WHTEPIIPETUPOBATh JAHHBIE, BBIIBUTaTh, APTyMEHTUPOBATb U KPUTHUKOBATH
NPOCTEUIINE TUIMOTE3bl, PAa3MBIIUIATE HAJ  (QaKTOpamMH, BbI3BIBAIOIIUMU
W3MEHYMBOCTh, W OIICHUBATh HMX BIIUSHUE HA pPacCMaTPUBAEMbIC BEIMYHMHBI U
IPOLIECCHI.

NHTYyUTUBHOE MPECTABICHUE O CIyYaHOW M3MEHYMBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEH W TEHACHIMNA CTAHOBUTCA MOTHUBUPYIOUIEH OCHOBOW ISt
M3YYEHUS] TEOPUU BEpOSTHOCTEH. bosbllioe 3HAUYeHHE HMEIOT MNPaKTHUUYECKUE
3a/1aHusl, B YACTHOCTHU ONBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMU MOJICTISIMH.

[ToHsiTHEe BEPOSTHOCTH BBOJUTCSA KaK Mepa MNpPaBAONOAOOHS CIy4ailHOTO
coObiTus. [lpm wu3yueHuu yuyeOHOro Kypca oOydaromuecs 3HAKOMSTCS C
MPOCTEUIIMMUA  METOJIaMU  BBIYMCJIICHHS  BEPOSITHOCTEM B CIIyYalHBIX
AKCTIIEPUMEHTAX c PABHOBO3MOKHBIMU AJIEMEHTaPHBIMU HCXO0/IaMH,
BEPOSITHOCTHBIMU 3aKOHAMU, TTO3BOJISIONIMMU CTaBUTh U PElIaTh OOJee CIOKHBIC
3amauyn. B yueOHBIN Kypc BXOAST HayalbHbIC MPEICTABICHUS O CIIy4allHBIX
BEJIMYMHAX U UX YUCJIOBBIX XapaKTePUCTUKAX.

B pamkax y4eOHOro Kypca OCYyIIECTBIJISIETCS 3HAKOMCTBO OOYYarOLIUXCS C
MHOKE€CTBAMU M OCHOBHBIMHU OIEPALUSIMUA HaJ MHOKECTBAMHU, pacCMaTPUBAIOTCS
MpUMEphl IPUMEHEHUS JIJIsl PElIeHUs 3ajlad, a TaKXKe HCIOJb30BaHUSI B JIPYTHUX
MaTeMaTHYECKUX Kypcax U yUeOHBIX MpeaMeTax.

1.4.7.1.3.B 7-9 xnaccax wusywaercs y4eOHbI Kypc «BepostHoCcTh u
CTaTUCTUKa»,B KOTOPbIA BXOAAT pa3nensl: «lIpencraBienne OaHHBIX U
omucaTejbHass CTaTUCTUKa», «BeposATHOCTBY, «DJIEeMEHThl KOMOWHATOPUKUY,
«BBeneHue B Teoputo rpadony.

1.4.7.1.4. O61ee yuCIIO 4YacOB, PEKOMEHIOBAHHBIX JJISl U3YUYEHHUS Y4eOHOTO
Kypca «BeposgrHocTs U cratuctuka», — 102 yaca: B 7 kiacce — 34 yaca (1 yac B
Heneno),B 8 kinacce — 34 ydaca (1 yac B Hegeno), B 9 kitacce — 34 yaca (1 gac B

HEJIETIO).



1.4.7.2. Congepxanue o0yuyeHus B 7 Kiacce.

[IpeacraBienuie JaHHBIX B BUJE TAOJHII, AUarpamMM, rpa@uKoB. 3anoIHEHHE
Ta0NWIl, YTCHWE | TIOCTPOEHHE JuarpamMMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpYyroBbix). UTeHue rpadukoB peaabHbIX MpoiieccoB. 3pneuenne nupopmanuu u3
JMarpaMM U TaOJIHIL, UCTIONb30BaHUE U UHTEPIPETALIUS TAHHBIX.

OnucarenpHasi CTaTHCTHKA: CpellHEe apu(PMETHYeCKOe, MeIuaHa, pa3max,
HauOoNblllee ¥ HauMEHBIIEe 3HA4YCHHs Habopa YHUCIOBBIX AaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYUBOCTH.

Cny4aiiHbIil SKCIEpUMEHT (ONBIT) M Cy4daiiHOe coObITHE. BeposTHOCTh U
yacToTa. PoJb MamoBEpOATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUN B MIPUPOJIE
U B oO1ecTse. MoHeTa U UTpalibHAsl KOCTh B TEOPUU BEPOSITHOCTEN.

I'pad, BepmmnHa, pedpo. CreneHb BepiiuHbl. Yucino pédep m cymmapHas
creneHb BepiuH. [IpencraBnenue o cszHoctu rpada. lemu u nwmkisl. [yt B
rpadax. O6xon rpada (viinepo myth). [lpeacraBieHue o0 OpUEHTUPOBAHHOM
rpade. Pemenne 3a1a4d ¢ nomMoubto rpagos.

1.4.7.3. Conepxanue oOy4yeHus B 8 Kiacce.

[IpeacraBnenue naHHBIX B BUAE TaOJIUII, 1UarpamMmm, rpauKoB.

MHOX€eCTBO, 3JIEMEHT MHOXECTBa, IMOJAMHOXecTBo. Omnepanuu  Haj
MHOXECTBaMU: OObEIMHEHUE, TMepeceueHue, nomnoyiHeHue. CBoHCTBa omnepanui
HaJ| MHOXKECTBAMH: TIE€PEMECTHUTENIbHOE, COYETaTEIbHOE, paclpeneauTenbHOE,
BKUIIOUeHUS. Vcmonb3oBaHue TpadUUyecKOro NPENCTaBICHUS MHOXKECTB IS
OMMCAHMSI pPeaJbHBIX MPOLIECCOB U ABJICHUN, TPU PELICHUU 3a]1a4.

N3mepenne paccerBaHus JaHHBIX. JUcriepcus U CTaHAAPTHOE OTKJIOHEHHE
YHUCJIOBBIX HA00OPOB. JlnarpamMma paccenBaHus.

DOneMeHTapHbIe COOBITHS ciydaiiHOro ombita. CiydaiiHeie COOBITHA.
BepositHoctr  coObITHII.  ONBITBI ¢ PaBHOBO3MOXKHBIMH  AJIEMEHTAPHBIMU
coObiTusiMU. Ciy4daiiHbiii BEIOOP. CBsI3b MEXK]Iy MaJOBEPOSITHBIMU U MPAKTUYECKHU
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

Hepeo. CBolicTBa JAE€pEBBEB: €AMHCTBEHHOCTh ITyTH, CYIIECTBOBAHUE
BUCSYEH BEPIIMHBI, CBS3b MEXK]Y YUCIOM BEepUIMH M yuciaoM pedep. Ilpasuiio

yMHOKeHHUs. Perienne 3aiau ¢ noMolpto rpagos.



[IpotuBononoxxueie coObiTus. [Juarpamma Oinepa. OObeauHeHHE WU
nepeceueHne coObITHil. HecoBmecTHbie  coObiTusi. @DopMmyna  CIOXKEHUSA
BEPOSATHOCTEW. YCIJIOBHAs BepOATHOCTh. [IpaBuno ymHOxeHus. HesaBucnumbie
coObrtus. IlpencraBnenue skcrepuMeHTa B BUIE JAepeBa. Pemienune 3amad Ha
HaxO0XJICHUE BEPOSATHOCTEW C MOMOILIBIO JAEPEBAa CIYyYaMHOTO JKCIEPUMEHTA,
auarpamm OJunepa.

1.4.7.4. Conepxanue oOydenus B 9 kiacce.

[IpencraBnenne JMaHHBIX B BHUAE TaOmUI, [auarpamM, TIpaduKoOB,
UMHTEpHpeTanus JaHHbIX. UTeHue u noctpoeHue Tabiaul, nuarpamMmm, rpaukoB Mo
pealbHbIM JIaHHBIM.

[TepectanoBku u pakropuan. CoueTranusi ¥ YUCIO coueTaHUU. TpeyroabHUK
[Tackains. Pemenue 3a1a4 ¢ MCHOJIb30BaHUEM KOMOMHATOPUKH.

['eomerpuyeckas BeposTHOCTb. CiydallHbIN BBIOOp TOYKHM U3 (UTYpPHI Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 TYI'H OKPYKHOCTH.

HcnbiTanne. Ycnex m Heygmada. Cepus HCHOBITAHWM 1O NEPBOTO yCIIEXa.
Cepust ucnbiTanuii bepHymin. BeposTHOCTHM CcOOBITHMH B CEepUM HMCIBITAaHUN
bepnyum.

CnyvailHasg BeNIMYMHA U paclpeiesieHue BeposiTHOCTEW. MareMarndeckoe
oxumanue u aucnepcus. [Ipumepbl  MaTeMaTMYECKOro  OXKUAAHUSA — KAK
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEJIIMYMHBL. MaTeMaTHndecKoe OXKWIAHWE W
JUACTIEPCUS CIyYalHOW BEJIMYUHBl «YHCIIO YCIEXOB B CEPUM HCIBITAHUUN
bepnrynnmy.

[Tonstue o 3akoHe OonbIIUX uKcell. M3MepeHue BeposiTHOCTEN C MOMOIIbIO
4yacToT. Posb 1 3HaueHue 3aKkoHa OOJIBIINX YHMCEN B IPUPOJIE U OOILECTBE.

1.4.7.5. IlpenmeTHble pe3yabTaThl OCBOCHHS MPOTPaMMbl YY4eOHOTO Kypca
«BeposSTHOCTh U CTATHUCTUKAY.

1.4.7.5.1. IlpeameTHbIe pe3yJbTaThl OCBOCHHUS MPOrpaMMbl Y4eOHOTO Kypca
K KOHIly 00y4eHHs B 7 Kjacce.

Yutate uHpOpMAIUIO, TMPEACTABICHHYIO B TaOIuIlaX, Ha Juarpammax,
NPEACTaBIATh JAaHHbIE B BUAE TaOJMI, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE

(cTonbyaThie) U KPYroBhI€) 10 MAacCHBaM 3HAUYCHUIA.



OnuceiBaTh W HUHTEPOPETUPOBATH  pEalbHBIE  YHWCIOBBIE JaHHBIE,
Mpe/ICTaBICHHbIE B TA0JINIIAX, HA IUarpamMmax, rpapukax.

HUcnonw30BaTh 111 OMMCAaHMS NAHHBIX CTATUCTHUYECKHE XAPAKTECPUCTUKHU:
cpenHee apupMETHYECKOEe, MeIuaHa, HauOOoJbIIee W HAaUMEHBINEE 3HAYCHUS,
pa3Mmax.

NmMeTs mpencTaBieHHE O CIy4yalHOW H3MEHYMBOCTH HA TPUMEPAX LIEH,
(bU3NYEeCKUX BEIWYWH, aHTPOTIOMETPUYECKUX JTaHHBIX, UMETh IPEICTABICHHUE O
CTaTUCTUYECKON YCTOMYNUBOCTH.

1.4.7.5.2. IlpeameTHbIe pe3yJbTaThl OCBOCHHUS IIPOrpaMMbl Y4eOHOTO Kypca
K KOHITy 0Oy4eHus B 8 Kiacce.

N3Bnekate u mpeoOpa3oBbIBaTh MH(POpMAINIO, TPEACTABICHHYIO B BHUJIE
Tabaul, quarpamm, rpaduKoB, IPEACTABISATh aHHBIC B BHUJIEC TAOJIUII, TUArPaAMM,
rpaduKoB.

OnuceiBaTh JaHHBIE C MOMOINBI) CTATUCTUYECKUX IOKA3aTeNel: CPEeIHUX
3HAYCHUHN U Mep pacceruBaHus (pa3max, TUCIEPCHs U CTaHAAPTHOE OTKJIOHCHUE).

HaxoauTh 4acTOThI YMCIOBBIX 3HAYEHUN U YACTOTHI COOBITUM, B TOM UHUCIIC
10 pe3yJIbTaTaM U3MEpPEeHUN U HaOJIOICHUIA.

Haxonutb BeposSITHOCTH CITydalHBIX COOBITUI B OMBITAX, 3HAs BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITUHA, B TOM UYHCJI€ B OMNBITAX C PABHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Hcnionp3oBath rpaduyeckue MOJETHU: JIEPEBO CIy4alHOTO JKCIEPUMEHTA,
JarpaMMBbl DWiiepa, YuciaoBas npsmasi.

OnepupoBaTh MNOHATHSIMH: MHOYECTBO, IMOJIMHOECTBO, BBIIIOJHATH
omepald HaJ MHOXECTBaMHU: OOBEIUHEHHUE, TIepeceueHue, JOTMOJTHEHNUE,
MEPEUYUCIIATH 3JIEMEHTBl MHOXKECTB, IPUMEHSATh CBOIICTBA MHOKECTB.

Ucnonb3oBath rpaduueckoe MPEeACTABICHUE MHOXKECTB M CBSA3Ed MEXIY
HUMU ISl ONIMCAHUA MPOILIECCOB U SIBJICHUH, B TOM YMCJIE TIPU PEUICHUM 33/1a4 U3
JIPYTUX YYEOHBIX MPEIMETOB U KYPCOB.

1.4.7.5.3. [IpenmeTHbIC pe3yabTaThl OCBOCHUS MPOTPAMMBI Y4€OHOTO Kypca
K KOHILy oOy4eHus B 9 kiacce.

W3Bnekate © mnpeoOpa3oBbIBATH HHPOPMALIMIO, TMPEICTABICHHYIO B



pa3IMyYHbIX MCTOYHMKAX B BUJE TaONIuUL, Auarpamm, rpadukoB, MPEACTaBIATh
JTaHHbIE B BUJE TAONIHULl, AMarpaMm, rpauKoB.

Pemarp 3amaum OpraHuM3oBaHHBIM IepeOOpPOM BapHUAaHTOB, a TaKWKEC
UCITO0JIb30BAaHUEM KOMOMHATOPHBIX IMPABHIT U METOJIOB.

Hcrons30BaTh ONUCATEIBHBIE XAPAKTEPUCTUKU JUIsI MAaCCHBOB YHMCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAYCHHSI U MEPBI PACCEUBAHMS.

Haxonuth 4acTOTHI 3HAYEHUN M YAaCTOTHI COOBITHS, B TOM YHCJIE TOJIb3YSCh
pe3yJbTaTaMy MPOBEAEHHBIX U3MEPEHUI U HAOII0ICHUH.

HaxoauTs BEpOSATHOCTH CllydallHbIX COOBITHM B M3YYEHHBIX ONBITaX, B TOM
YlCie B ONbITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU, B CEPUAX
VCIIBITAHUM J10 TIEPBOTO YCIIEXA, B CEpUAX UCTIBITAHUN bepHyruim.

NmMeTp mnpencraBiieHHE O CIy4YalHOW BEIWYMHE W O PaCHpElEeICHUN
BEPOSITHOCTEN.

HNmeTs mnpencTaBieHHWE O 3aKOHE OOJBIIMX YHCEN KakK O IPOSBICHUU
3aKOHOMEPHOCTH B CIy4allHOM M3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIINX YHCEN B

NpUPOAE U OOIIECTBE.



