146. ®enepanbHas padouyasi nporpaMma no y4eOHOMy npeaMery
«MaremaTtuka» (0a30Bblii YPOBEHbD).

146.1. denepanpHas pabouass mporpaMmMa IO Y4eOHOMY TMpEaMeTy
«Maremaruka» (0a30BbIii ypOBEHb) (mpeameTHas oOsactb «MareMaTtuka |
uHdopmaThka») (Jajgee COOTBETCTBEHHO — IMporpaMmMa IO MaTeMaTHKe,
MaTeMaTrhKa) BKIIOYAET TOSICHUTENbHYIO 3allMCKy, COJIepKaHhue O0O0ydyeHus,
IUIAaHUPYEMBIE PE3YyJIbTaThl OCBOECHUS ITPOTrPaMMBbI 110 MATEMATHUKE.

146.2. [losicHuTenbHAS 3aIIMCKA.

146.2.1. IlporpaMmma 10 MaTeMaTUKe JId oOydwarommxcs 5-9 KkiaccoB
paszpaborana Ha ocHoBe PI'OC OOO. B nporpaMmmMe no MateMaTHUKe YYTCHBI HJIEU
Y TIOJIOKEHUS KOHLICTIIINY Pa3BUTHSI MaTeMaTHYECKOro oOpa3oBanus B Poccuiickoit
denepanu.

146.2.2. [IpeameToM MaTeMaTUKHU SBISIOTCS (PYHIAMEHTAIbHBIE CTPYKTYPhI
HAIIETO0 MUpa — MPOCTPAHCTBEHHBIE (POPMBI M KOJIMYECTBEHHbIE OTHOIICHUS (OT
IPOCTEUIINX, YCBAMBAEMBIX B HEMNOCPEACTBEHHOM OMbBITE, 1O JOCTAaTOYHO
CIIOHBIX, HEOOXOMMMBIX IS Ppa3BUTHS HAYYHBIX H TPUKIAIHBIX HICH).
Matematuyeckue 3HaHUSI OOECIEUYMBAIOT MMOHMMAHUE MPUHIIMIIOB YCTPOWCTBA U
UCIIOJIb30BaHUSI COBPEMEHHOM TEXHHKH, BOCHPHUATHE M  HHTEPHPETAIUIO
COLIMAJIBHOM, SKOHOMUYECKOM, MOJUTUYECKON HMH(POpPMALMH, JAIOT BO3MOMXKHOCTb
BBITIOJTHATH PACU€ThI M COCTABIIATh AJITOPUTMBI, HAXOUTh U PUMEHSATH (POPMYIIHI,
BIIAJICTh MPAKTUYECKUMH NPUEMAMHU T€OMETPUUYECKUX M3MEPEHUM M TTOCTPOCHUH,
YUTaTh MHPOPMALIMIO, TPEACTABICHHYIO B BUIE TAOIMI], JUAarpaMM U rpauKoB,
XUTh B YCIIOBUAX HEOMNPENEIEHHOCTH W IMOHUMATh BEPOSITHOCTHBIA XapakTep
CITy4alHBIX COOBITHM.

146.2.3. Uzy4yenue MaTeMaTUKH dbopmupyer y oOy4Jaronmxcs
MaTeMaTUYECKU  CTWUJIb  MBINUICHUS, TPOSIBISIONIMIICS B  ONPEACIEHHBIX
YMCTBEHHBIX HaBbIKax. OOyuaromiuecs OCBavBalOT TAaKUE MPUEMBI U METOMbI
MBIIIICHUS, KaK WHAYKIUS U JEAYKIUs, 0000IIeHe U KOHKPETHU3aIusl, aHAIN3 U
CUHTE3, KjacCUUKaIMs W CHUCTeMaTH3alus, aOCTparupoBaHME W aHAJIOTHS.
OOBEeKThl MAaTeMATHYECKHX YMO3AKIIOUEHUH, NpaBWIa HX KOHCTPYUPOBAHMS

PAcCKpBIBAIOT MEXAHM3M JIOTUYECKHX TIOCTPOCHUM, CIOCOOCTBYIOT BBbIpAOOTKE



yMeHusi (HOpMyIHpoBaTh, OOOCHOBBIBATh M JOKA3bIBATH CYXACHHS, TEM CaMbIM
pPa3BUBAIOT JIOTHYECKOE MbIlUIeHHe. VI3ydeHne wMareMaTuku oOecreurnBaeT
¢dbopMHpOBaHKE ANTOPUTMHUUECKON KOMITOHEHTHI MBIIIJICHUS! K BOCTUTAHUE YMEHUN
JeCTBOBATh MO 33JaHHBIM alTOPUTMaM, COBEPIICHCTBOBAaTh W3BECTHHIE U
KOHCTPYHpOBaTh HOBbIE. B mporecce pemieHus 3ajiad — OCHOBOW Yy4eOHOMU
JESATEIbHOCTH HAa YpOKaX MaTeMaTUKU — Pa3BUBAIOTCS TBOpUYECKAs M MPUKIIAIHAS
CTOPOHBI MBIIIJICHUSI.

146.2.4. OGyuenne MareMaTtuke JaéT BO3MOXHOCTh  pa3BUBaTh Y
OoOy4JarommMxcss TOYHYIO, PalMOHAIbHYIO W HMHPOPMATUBHYIO pEYb, YMEHHE
oTOMpaTh HamboJee MOIXOIAIINE S3BIKOBbIE, CHMBOJUYECKHE, Tpaduueckue
CpEICTBA JIJIsl BRIPAXKCHUS CYKJICHUHN M HATJIATHOTO UX TPECTaBICHUS.

146.2.5. Ilpu u3yyeHNN MaTEMaTHKH OCYIIECTBISETCS 001Iee 3HAKOMCTBO C
METOJIaMU MTO3HAHUs IeUCTBUTEIBHOCTH, IPEJICTABICHUSIMU O IPEIMETE U METOAAaX
MaTeMaTUKH, UX OTJIMYUH OT METOJIOB APYTUX ECTECTBEHHBIX M T'YMaHUTAPHBIX
HayK, 00 OCOOCHHOCTSX MPUMEHEHHS MaTEeMaTHK{ MJisl PEIICHHs Hay4HbIX U
MPUKJIATHBIX 3a7a4.

146.2.6. [IpuoputeTHbIMU TIEJISIMU OOyYEHHsI MaTeMmaTHke B 5—9 kiaccax
SBIISIIOTCA:

(dbopMupoBaHre EHTPATIHHBIX MATEMATUYECKUX MMOHATHI (YUCII0, BEIUYUHA,
reoMeTpudeckas purypa, nepemMeHHas, BEpOsSITHOCTb, (DYHKITHUS), 00ECIEUNBAOIINX
IPEEeMCTBEHHOCTh M NEPCIEKTUBHOCTh  MaTEMaTHYECKOro  0Opa30BaHHUsA
oOyyJarommxcs;

MOJIBeJICHUE OOYYaromMXCsl Ha JOCTYITHOM JJisi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBS3M MAaT€MAaTUKH U OKPYXaloUIero MHpa, MOHMMaHUE MAaTeMAaTUKH Kak
yacTu oOUIeil KyJIbTYphl YEJIIOBEUECTBA,

Pa3BUTHE MHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN 0Oydarouimxcs,
MO3HABATEIILHOM  aKTUBHOCTH, HCCIICJOBATEILCKAX  YMEHUH, KPUTUYHOCTH
MBIIUJICHUSI, UHTEpeca K U3YYEHUIO MAaTEMaTUKU;

(dopmupoBanre (yHKIIMOHATILHOW MaTEMaTHUYECKONH IPaMOTHOCTU: YMEHHS
pacmo3HaBaTh ~ NPOSBICHHUS ~ MaTEeMaTHYECKUX  TOHATHHA, OOBEKTOB W

3aKOHOMEPHOCTEN B PEANbHBIX KU3HEHHBIX CUTYallUSX W MPU U3YYEHHH JIPYTHUX



y4eOHBIX TPEAMETOB, TMPOSIBICHUA 3aBUCUMOCTEM U  3aKOHOMEpPHOCTEH,
bopMyIMpOBaTh UX HA SI3bIKE MAaTEMATUKU M CO3/1aBaTh MaTEMAaTUYECKUE MOJIEIH,
MPUMEHSITh OCBOCHHBI MaTEMaTUYECKUW ammapar JJisi PElICHUs] TMPaAKTUKO-
OpPUECHTUPOBAHHBIX 3a/la4, MWHTEPHOPETUPOBATH M  OLECHUBATh MOJYYEHHBIE
pe3ynbTaThlI.

146.2.7. OcHOBHBIE JTMHHUH COJIEPKaHUS MPOTrpaMMbl O MaTeMaTuke B 5—9
kiaccax: «Hucna u BeIUUCHEHUSY, «Anredpa» («AnredpandecKkue BbIPAKEHUSD,
«YpaBHEHHsI M HepaBeHCTBa»), «DyHkumm», «l'eomerpus» («I'eomerpuueckue
burypsl 1 ux cBorcTBaY, «M3MepeHne reoMeTpuuecKiuX BeTuInn»), «BepostHocTh
W cTatucTtukay. JlaHHbIe JIMHUKM Pa3BUBAIOTCS MAapajuieNbHO, Kaxkaas B
COOTBETCTBHUH C COOCTBEHHOM JIOTMKOM, OJTHAKO HE HE3aBUCUMO OJHA OT APYro, a
B TECHOM KOHTAKT€ U B3aMO/ICHCTBUH.

ConepxaHue NporpaMMbl MO MaTeMaTHKE, paclpelleEHHOE M0 rojam
OOy4eHHs, CTPYKTypUPOBAHO TakuM o0Opa3oM, 4YTOOBI KO BCEM OCHOBHBIM,
NPUHIMIHAIBHBIM BOIIPOCaM O0ydaroluecs o0pamaiuch HEOJIHOKPATHO, YTOObI
OBJIAJICHNE MATEMaTUYECKUMH TMOHATUSMH W HABbIKAMH  OCYIIECTBIISIOCH
NOCJIEI0BATENBHO U MMOCTYIATENBHO, C COOII0ACHUEM MIPUHITUIA TPEEMCTBEHHOCTH,
a HOBBIC 3HAHUS BKJIIOYAIKCH B OOIIYI0 CUCTEMY MAaTEMaTUYECKHUX MPEACTaBICHHM
oOy4Jarommxcs, pacuupsis W yriayosnsas e€, oOpa3ys MPOYHbIE MHOXECTBEHHBIE
CBSA3H.

146.2.8. B cootBerctBm ¢ ®I'OC OOO wMaremaTuka SIBISIETCS
00s13aTeNIbHBIM YU4E€OHBIM MPEIMETOM Ha YPOBHE OCHOBHOTO 0OOIIIETO 00pa30BaHMUs.
B 5-9 xmaccax maremarvka TpagULMOHHO HM3Y4aeTcs B pPaMKax CIEIYIOLINX
y4eOHBIX KypcoB: B 5—6 kiaccax — kypca «MaTtemaTuka», B 7-9 kimaccax — KypcoB
«Anrebpa» (BKIIOYas ODJIEMEHTHl CTATUCTUKU W TEOPUU BEPOSITHOCTEH) U
«I"eometpus». [IporpaMmmoii mo MaTeMaTUKE BBOJUTCS CAMOCTOSTEIbHBINA YUeOHbBIN
Kypc «BeposSTHOCTb M CTaTHUCTHKA.

146.2.9. OOGuiee uncno 4acoB, pEKOMEHIOBAaHHBIX JIsl U3YUYE€HUS MAaTEMAaTUKH
(6a30BBIN ypOBEHH) Ha YPOBHE OCHOBHOTO 00IIero obpazoBanms, — 952 4daca: B 5
kiacce — 170 gyacoB (5 yacoB B Hefient0), B 6 kiacce — 170 yacoB (5 yacoB B HEZIEIIO),

B 7 kinacce — 204 4daca (6 yacoB B Hejento), B 8 kiacce — 204 4daca (6 yacoB B



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

146.3. U3yuenne MareMaTHKH Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
HAIpaBJICHO HA JIOCTIXKEHHE OOYUYalOIIMMUCS JHUYHOCTHBIX, METANpPEeIMETHBIX U
pEeIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB OCBOCHUS YIEOHOTO IpeIMeTa.

146.3.1. JInuHOCTHBIE Pe3yJbTaThl OCBOCHMS IPOTrpaMMbl IO MaTeMaTHKE
XapaKTepU3yIOTCS:

1) maTproTHYECKOE BOCIIUTAHHE:

IPOSIBJICHUEM HHTEpeca K TMPONUIOMY M HACTOALIEMY pPOCCHUMCKOU
MaT€MaTUKH, I[EHHOCTHBIM  OTHOLIEHHWEM K JIOCTH)KEHHUSIM  POCCHUHCKHX
MAaTEMaTUKOB U POCCUUCKOW MATEMaTHYECKOM IIKOJbI, K HCHOJIb30BAHUIO 3THUX
JTOCTHMKEHHH B IPYTHX HayKaX U MPUKIAIHBIX cepax;

2) TpaXKTaHCKOE U JYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBITIOJHEHHIO O0S3aHHOCTEN rpakJlaHuHa U peanu3aluu ero
opaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBICHHUH, MPOIEAYp TPa)kIaHCKOTO OOIIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKUX MPOOIIEM, CBA3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHUEM JOCTH)KCHUM HAyKd, OCO3HAHHUEM Ba)XHOCTH
MOpPaIbHO-3THUECKUX MPUHIUIIOB B JIEATEIbHOCTH YUEHOIO;

3) TpyI0BOE BOCITUTAHUE:!

YCTAaHOBKOW Ha AaKTHUBHOE Yy4YacTHE B PEUICHHH MPaKTHYECKHX 3a7ad
MaTeMaTUYECKON HaIlpaBICHHOCTH, OCO3HAHUEM Ba)XKHOCTH MaTeMaTHYeCKOIo
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEIMHON MNpodeccruoHaIbHOM
JESITEIbHOCTH M Pa3BUTHEM HEOOXOIWMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM H
NOCTPOCHUEM MHANBUAYAIbHON TPACKTOPUH 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 00IIECTBEHHBIX NOTPEOHOCTEH;

4) 3CTETHYECKOE BOCITUTAHUE:

CIIOCOOHOCTBIO K OSMOIIMOHAJIBPHOMY W OCTETUYECKOMY  BOCIPHSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIEHUH, YMEHHUIO BHJIETh
MaTeMaTHYeCKHUEe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IEHHOCTH HAYYHOTO MO3HAHUS:

OpUEHTaUMEl B JIEATEIIBHOCTM HAa COBPEMEHHYI CHUCTEMY HAay4YHBIX



NpECTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI Y€IOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MAaTEMaTHMUECKONM HAyKu Kak cdepbl 4eIoBeUeCKOH
NEeATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA U 3HAYUMOCTHU U1 PA3BUTHS LUBUIU3ALNH,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKH U MATEMATHYECKOW KYyJbTypOW Kak CPEICTBOM
NO3HaHUS MHpA, OBJIAJECHUEM IMPOCTEUIIUMHU HABBIKAMHU HCCIIEI0BATENbCKON
NESTEIIbHOCTH;

6) pusmueckoe BocnuTaHWE, (OPMHUPOBAHHE KYIBTYPhl 370POBbS H
HYMOLIMOHAIBHOTO OJIarONOJTyYHs:

TOTOBHOCTBIO IPUMEHSTh MaTeMaTHYECKHE 3HAHHUS B HHTEPECax CBOETO
30pOBBS, BEJIEHUS  3J0pPOBOro  obOpa3a KHU3HM  (340pOBOE  IMMTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHUA W OTHAbIXA, PEryJsipHas Qu3nyecKas
aKTUBHOCTH), C(DOPMUPOBAHHOCTHIO HABBIKA pe(IIEKCUU, TPU3HAHUEM CBOETO ITpaBa
Ha OIMOKY M TaKOro e MpaBa JPyroro 4eJoBeKa;

7) SKOJIOTHYECKOE BOCITUTAHHE:

OpUEHTallMel Ha MPUMEHEHHE MAaTEMaTUUECKUX 3HAHUM JJIA pelieHus 3a1a4
B 00JIACTH COXPAaHHOCTHU OKPY>KaroUIe Cpeibl, INIAHUPOBAHUS TOCTYNKOB U OLICHKU
UX BO3MOJKHBIX MOCJIEACTBUM JIs1 OKPYXKAIOIIEH cpefibl, OCO3HAHUEM INI00ATIBHOTO
XapakTepa dKOJOTHYECKHUX MpoOJieM U IMyTeil UX pelIeHMs;

8) amanTanys K H3MEHSFOIIUMCS YCIOBUSM COIUATBHOM ¥ IPUPOTHOM CPEJIBI:

TOTOBHOCTBIO K JIEUCTBHSIM B YCJIOBHUSIX HEONPEIEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pPE3 NMPAKTHUECKYIO AEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUoOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIbITA APYTHUX;

HEOOXOAUMOCTBI0O B (OPMHUPOBAHMM HOBBIX 3HAHUM, B TOM 4HCIE
(bopMynIupoBaTh UJIEU, HOHATHSA, TUIIOTE3bI 00 0OBEKTAX U SBJICHUSAX, B TOM UHCIE
paHee HE U3BECTHBIX, OCO3HaBaTh JA€PUUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTE!, INIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CUTYallUl0, BOCIPUHUMATb
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOIIHUHA KOHTPMEp, KOPPEKTHPOBATh
NpPUHUMAEMble pEHIeHUs] W JEHCTBUA, (GOPMYIMPOBATh U OLIEHUBATh PUCKU U

NOCJIEICTBUS, (POPMUPOBATH OIBIT.



146.3.2. B pe3ynbraTe OCBOEHHS MPOTpaMMbl IO MAaTeMAaTHKE Ha YPOBHE
OCHOBHOTO 00I1ero o0pa3oBaHusi y oOyuwaromierocss OyayT chopMHUpOBaHbI
MeTarpeMETHBIC pe3yIbTaThI, XapaKTepU3YIOIIHECS OBJIaJICHHEM
YHUBEPCATHHBIMH MMO3HABATEIIbHBIMU JEHCTBUSAMH, YHUBEPCATHHBIMU
KOMMYHUKATUBHBIMU ~ JICHCTBUSAMH W  YHUBEPCAJIbHBIMH  PETYJISITUBHBIMU
EUCTBUSIMU.

146.3.2.1. YuuBepcanbHble TMO3HABATENbHBIE JCHCTBUS  00ECHEUYUBAIOT
dbopmupoBaHre 0a30BBIX KOTHHTHBHBIX ITPOIIECCOB OOydaromuxcsi (OCBOCHHE
METO/JIOB  TO3HAaHUA  OKPYXKAIOIIEr0  MHpa, MPUMEHEHHE  JIOTUYECKHUX,
UCCJIEI0OBATENBCKUX OTEpallfii, yMEeHUM paboTaTh ¢ HHGOpMAIIUEH).

146.3.2.2. Y oOyuaromerocs OyayT cpOpMHpPOBaHBI CIEAYIOIIHE 0a30BBIC
JIOTUYECKHAE JACHCTBUS KaK YacTh YHHBEPCAJIbHBIX IO3HABATEIBHBIX YUEOHBIX
JICeUCTBUM:

BBISIBIISITh M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKKM MAaTEMAaTHUYECKUX
OOBEKTOB, TIOHSTHH, OTHONIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpE/ICIICHHS TIOHATHH, YCTAaHABIMBAThL CYIICCTBEHHBIN MPU3HAK KiIacCH(DHUKAINH,
OCHOBAaHMsI /1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (HOpPMYyIUpOBaTh U  MpPeoOpa3oOBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC

BBISIBIIATh MaTEMAaTHUECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U TIPOTHBOPECUHSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSX, MpeiaraTb KpUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

MIPOBOJIUTH BBIBOJBI C HCIIOJIH30BAHUEM 3aKOHOB JIOTUKH, TEAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKIIIOUSHH 110 aHAJIOTHH;

pazOupaTh J0Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPKIACHHM (MPSMbIE U OT
MPOTUBHOTO), TPOBOJIUTH  CAaMOCTOSATEIHLHO  HECIOXKHBIE  JIOKa3aTeIhCTBA
MaTeMaTH4eCKuX (DaKTOB, BHICTPAWBATh ApTyMEHTAITUIO, MTPUBOANTH MPHUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUSI,;

BBIOMpPATh CHOCOO perieHus: y4eOHOW 3ajaun (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HANOOJIee TOAXO AN C YUETOM CaMOCTOSATEIIHHO

BBIJICJICHHBIX KPUTEPHUEB).



146.3.2.3. Y obyuatomerocs OynyT copMUpPOBaHBI CIEAyOIMNE 0a30BbIE
UCCJIEIOBATENIbCKUE JIEUCTBUS KAaK YacTh YHHMBEPCAJIBbHBIX IO3HABATEIbHBIX
y4€OHBIX JIEHCTBHIA:

HCIIOJIb30BaTh BOIPOCHI KaK HCCIEIOBATENbCKUIM HHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIUE  MPOTUBOpEUUE,  MpodIiieMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (hopMUpOBaTh THUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;

OPOBOAWTH IO CAMOCTOSITENIBHO COCTABJIEHHOMY IUIAHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJBIIOE HCCICAOBAHUE 110 YCTAHOBJIEHUIO OCOOCHHOCTEH
MaTEeMaTUYECKOro 00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;

CaMOCTOSITENIbHO (POopMyIupoBaTh OO0OOIIEHUS W BBIBOJABI MO pe3yJbTaTaM
NpOBEAEHHOTO  HAONIONCHUSA, WCCICNOBAaHUS, OILCHHWBATh  JTOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTUE IIpoIecca, a TaKXKE BBIJIBUTAThH
MPE/IOIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

146.3.2.4. YV obyuaromerocs OyayT chOpMHUpPOBaHBI YMEHHUS paboTaTh C
uHpopMalMel Kak YacTh YHUBEPCAJIbHBIX MIO3HABATEIbHBIX YUEOHBIX JEHCTBHIA:

BBISIBJISITH  HEJAOCTATOYHOCTh M M30BITOYHOCTh HH(OpPMALMM, JaHHBIX,
HEOOXOUMBIX JIJIsl peUIeHUs 3a1a4u;

BBIOMpaTh, aHAIM3UPOBATH, CHUCTEMATH3UPOBATh M HHTEPIPETHPOBATH
UH(GOPMALIMIO Pa3IMYHBIX BUAOB U (OPM IpEICTaBICHMUS;

BBIOMpPATh (POpMYy TPEACTaBICHUS HMHPOPMALMH M HILIIOCTPUPOBATH
pelaeMble 3a/1a4ll CXeMaMu, TuarpaMMaMu, HHOM TpaduKoi 1 uX KOMOWHAITHSIMHU;

OLICHMBATh HAAE&XKHOCTh HMHPOPMALMM IO KPUTEPUSAM, MPEAJIOKEHHBIM
YUUTEIEM UIN CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

146.3.2.5. YauBepcanbHble KOMMYHUKATUBHBIC JCWCTBUS OOECIEUMBAIOT
c(hOpMHUPOBAHHOCTh COLIUMAIIBHBIX HABHIKOB O0YYaIOIINXCS.

146.3.2.6. Y oOyuatomierocst OyayT chopMupoOBaHbl yMEHUSI OOIIEHUS Kak
4acTh YHUBEPCAIbHBIX KOMMYHUKATUBHBIX YU€OHBIX JICHCTBUM:

BOCTIPUHUMATH U (POPMYJIUPOBATH CY>KJIEHHUS B COOTBETCTBUH C YCIOBUSMU U

OeIsIMu O6HICHI/I$[, ACHO, TOYHO, 'PAMOTHO BBIpaXaTb CBOIO TOUKY 3pCHUA B YCTHBIX



U THCbMEHHBIX TEKCTax, JaBaTh IMOSICHEHHWs] MO XOJYy peUIeHHs 3aJaud |
MOJIyYeHHBIM pe3yJibTaTam;

B X0Jie 00CYKJIeHUS 3aJ]aBaTh BOMPOCHI MO CYLIECTBY OOCYXIaeMOM TEMBl,
npoOJieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh WJICH, HAICJICHHbIE Ha IOUCK
pelIeHus, COMOCTAaBISATh CBOM CYXKIEHHUS C CYXKICHUSAMH JIPYTUX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3UILMNA, B KOPPEKTHOU (opme
dbopMyIUpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJICTaBIATh PEe3yabTaThl PEIICHUS 3aauu, SKCIIEPUMEHTA, UCCIIET0BaHus,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIGHHS C YYETOM 3a/1ay
MPE3EHTAllUU U OCOOEHHOCTEHN ayTUTOPHUHU.

146.3.2.7. Y obyuatomerocst 0yxyT chOpMHUPOBAHBI yMEHHSI COTPYTHUYIECTBA
KaK 4acCTh YHUBEPCAIbHBIX KOMMYHUKATHBHBIX YIEOHBIX ACHCTBUMA:

INOHMMATh W UCMOJb30BaTh NPEUMYILIECTBA KOMAaHAHON M MHAWBUYyabHOM
paboThI IIPU PEIICHNUN YYEOHBIX MaTEMaTHUECKHX 3a/1ay;

NPUHUMATH I€JIb COBMECTHOM IESATEIBHOCTH, ITUIAHUPOBATH OPTaHHU3AIIIO
COBMECTHOM palOThl, paclpenesiarh BUAbl paldOT, IOroBapuUBaThCH, OOCYXAATh
IPOLECC U PE3YNIbTAT pabOThI, 0000111aTh MHEHHS HECKOJIBKUX YEJIOBEK;

y4acTBOBATh B TPYNIOBBIX popMax paboThl (00CykaeHMs, 0OMEH MHEHUSIMH,
MO3TOBBIE IITYPMbI M IPYTHE), BHIMOIHITH CBOIO YaCTh padOTHI U KOOPIAUHUPOBATH
CBOM JICHCTBHS C IPYTHMH YWICHaMU KOMaH/Ibl, OIIEHUBATh KAYECTBO CBOETO BKJIaJIa
B O0mMi TPOAYKT TO KpUTEpUsM, C(HOPMYIMPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIEUCTBHS.

146.3.2.8. YHuBepcanbHble  pETryJSITHBHBIE  JIEHCTBUS  OOECIEUMBAIOT
(opMHPOBAHNE CMBICTIOBBIX YCTAHOBOK U )KM3HEHHBIX HABBIKOB JIMYHOCTH.

146.3.2.9. ¥V oOyyarorerocs OyayT chopMHUPOBAHbI YMEHUS
CaMOOpTaHU3aIMHU KaK YacTh YHUBEPCAIbHBIX PETYISTUBHBIX YUEOHBIX NEHCTBHIA:

CaMOCTOSITENIbHO COCTABJIATH IUTAH, QJITOPUTM pElICHUs 3agaud (WM €ro
4acTh), BBIOMpaTh CHOCOO pEIIeHHS C YYETOM HUMEIONIMXCS PECcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH BapHUAHTHI
peuieHuii ¢ y4éToM HOBOM MH(MOpMAIUu.

146.3.2.10. ¥V ob6yuaromierocst 0yayT chopMUPOBAHBI YMEHUSI CAMOKOHTPOJISI



KaK 9aCTh YHUBEPCAJIbHBIX PETYISITUBHBIX YI€OHBIX JICHCTBHIA:

BJIAJIETh CIIOCOOaMM CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoIiecca U pe3ysbrara
peleHus: MaTeMaTHYeCKOH 3a1a4u;

MPEIBUIETh TPYAHOCTH, KOTOPhIE MOTYT BOSHUKHYThH MPHU PEIICHUU 3aauH,
BHOCUTh KOPPEKTHBBHI B [IEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHHMBATh COOTBETCTBHUE pPE3yNbTaTa JEATEIBHOCTH MOCTABICHHOW LIETH U
YCIOBUSIM, OOBSACHATH IPUYUHBI JOCTHKCHUSI WIIM HEJOCTHKEHUS LEIH, HAXOIUTh
OIUOKY, AaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

146.3.3. IlpeameTHbIe pe3ynbTaThl OCBOCHHUS IMPOTPAMMbI 10 MaTeMaTHKE
IPEJICTaBJICHBI 110 To/laM O0YYEeHHs B paMKaX OTJENIbHBIX Y4EOHBIX KypCcOB: B 5—6
Kiaccax — Kypca «Marematuka», B 7-9 Kiaccax — KypcoB «Anredpay,
«I"eomeTpust», «BepoaTHOCTb U CTATUCTHKAY.

146.4. denepanbHas paboyas nmporpamma yaeOHoro kypca «MartemaTruka» B
5-6 kmaccax (manee COOTBETCTBEHHO — ITporpaMMa yaeOHoro Kypca «Martematukay,
y4eOHBIN KypC).

146.4.1. [losicHuTenbHAs 3aMucKa.

146.4.1.1. TlpuoputeTHbIMU TEISIMU O0yUYEHUsI MaTeMaTUke B 5—6 Kiaccax
SIBIISIFOTCS:

npoaoHKkeHne (POPMUPOBAHHSI OCHOBHBIX MaTEMATHUECKHUX MOHATUH (YUCIIO,
BEJIMYMHA, TeoMeTpuueckas Qurypa), oOecrneuyuBarOlMX I[PEeMCTBEHHOCTh U
NEPCHEKTUBHOCTh MaTEMAaTUYECKOTO 00pa30BaHus 00yYarOIINXCS;

Pa3BUTHE MHTEIIEKTYaJbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN 00ydYaromuxcs,
N03HABaTEJIbHON aKTUBHOCTHU, UCCIIEIOBATENIbCKUX YMEHUN, HHTEpeca K U3YyUEHHUIO
MaTEeMaTHKH;

MOJIBeJICHUE OOYYaromMXCsl Ha JOCTYITHOM JJisi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaTEeMaTHUKH U OKPY>KAIOIIETO MUPA,

dbopmupoBanre (HYHKIIMOHATLHON MAaTEeMaTHYECKOW TPaAaMOTHOCTH: YMEHHS
pacmo3HaBaTh MaTEMaTHYECKHE OOBEKTHI B PEANbHBIX JKU3HEHHBIX CHUTYaIMIX,
PUMEHSATH OCBOCHHBIE YMEHUS JUTsI PEIICHHs MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4,

HHTCPIIPCTUPOBATL IIOJYYCHHBLIC PE3YJbTAThl U OLICHHBATHL MX HAa COOTBETCTBHC



IIPAKTUYECKON CUTYaLUU.

146.4.1.2. OcHOBHBIEC JUHUHU COJIEPKAHUS Kypca MaTeMaTUKH B 5—6 Kiaccax
— apudmeTHUecKass U TeOMETpHYECKas, KOTOPbIE Pa3BHBAIOTCS MapaljieNIbHO,
Ka)KJ1asl B COOTBETCTBUH C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJIHA OT
JPYroi, a B TECHOM KOHTaKTe€ M B3auMojeicTBuu. Takxke B Kypce MareMaTHKU
MPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTAMU ajareOpbl U OMHUCATEIbHON CTaTUCTUKU.

146.4.1.3. 3yuenne apuMeTHUYECKOTO MaTepuasa HAYMHACTCA  CO
CUCTEMATU3ALMK W Pa3BUTUS 3HAHWW O HATYpaJbHBIX YMCIIAX, MOJYYEHHBIX Ha
YpOBHE HaudalbHOTO oO0mero oo6pasoBanus. [Ipu >TOM coOBeplICHCTBOBAHUE
BBIYMCIIUTENILHOM TEXHUKHM M (OPMHPOBAHHME HOBBIX TEOPETHUECKUX 3HAHUU
COUYETAETCS C PA3BUTHEM BBIYUCIUTEIBHOU KYJIbTYpPbl, B YACTHOCTH C OOy4YEeHHEM
IPOCTEUIIUM NMPUEMAM IMPUKUIKUA U OLIEHKU Pe3yJbTaTOB BhluMcCIeHUN. V3yueHune
HATypaJbHBIX 4YHCENI MPOAOJDKAETCS B 6 Kiacce 3HAKOMCTBOM C HadaJbHBIMU
HNOHATUSAMU TEOPUHU JEITUMOCTH.

146.4.1.4. Hayano w3y4yeHUsi OOBIKHOBEHHBIX W JCCATUYHBIX JpoOeid
OTHECEHO K 5 Kilaccy. JTO MEPBBIA 3Tall B OCBOEHUU ApOOEH, KOT/la MPOUCXOAUT
3HAKOMCTBO C OCHOBHBIMH HJESIMH, NMOHATHAMU TeMbl. [Ipu 3TOM paccmorpeHue
OOBIKHOBEHHBIX JIpo0Oeil B MOJIHOM 00BEME MPEAIIECTBYET U3YUEHHUIO NECATUYHBIX
Jpo0eit, uTo 11e71eco000pa3HO ¢ TOYKH 3PEHUS JIOTUKU U3JI0KEHUS YUCIIOBOM JIMHUH,
KOI/Ia TpaBuja JIEHUCTBUM C JECATHYHBIMU JPOOSIMH MOXHO OOOCHOBATh YK€
U3BECTHBIMHM QJITOPUTMaMH BBIMOJIHEHUS JAEUCTBUN ¢ OOBIKHOBEHHBIMH JAPOOSMHU.
3HaKOMCTBO € JIECATUYHBIMHU JPOOSMHU PAaCIIMPUT BO3ZMOMXHOCTH JJII TOHMMAaHUS
OOyYarOIIMMUCS MPUKIAJTHOIO TPUMEHEHUSI HOBOW 3alKCH MPU U3YYEHHUH JIPYTUX
IIPEIMETOB U IPU MPAKTUYECKOM UCITONIb30BaHNU. K 6 Kiaccy OTHECEH BTOPOH 3Tall
B M3y4YEHUU Ipo0Oeil, Ie MPOUCXOUT COBEPILICHCTBOBAHUE HABBIKOB CPABHEHUS U
npeoOpa3zoBaHus JIpoOeld, OCBOEHHE HOBBIX BBIYMCIUTEIBHBIX aJITOPUTMOB,
OTTAYMBAHUE TEXHUKUA BBIYMCIICHUKW, B TOM YHUCIIE 3HAYEHUM BBIPAKECHUM,
coJepKalMX M OOBIKHOBEHHBIC, W JAECATUYHBbIE APOOM, YCTAaHOBJIECHHE CBS3Ei
MeX1y HUMH, pacCCMOTpEHUE TPUEMOB peIlIeHus 3a/1a4 Ha Apoou. B Hauane 6 kiacca
MPOUCXOIUT 3HAKOMCTBO C MOHATUEM IPOIICHTA.

146.4.1.5. OCOOEHHOCTBIO HM3YYEHHMs MOJOKUTEIbHBIX W OTPULATEIbHBIX



YHCell SIBJISIETCS TO, YTO OHHM TAKXKE MOTYT pacCMaTpUBAThCSA B HECKOJIBKO 3Tanos. B
6 kjacce B Hauane u3yuyeHus tembl «llonoxuTenbHble U OTPULIATEIBHBIE YHUCIIAY
BbIiensieTcs: moaTema «llemble uwmcnma», B paMkKax KOTOpOM 3HAKOMCTBO C
OTPHUIATENFHBIMU YUCTIAMH U IEHCTBUSAMU C TIOJIOKUTEIBHBIMU U OTPULIATEIHHBIMU
YUCJIAMH TIPOUCXOJIUT HAa OCHOBE COJIEPKATEIBHOTO MOJAX0/a. ITO MO3BOJSET Ha
JIOCTYITHOM YpPOBHE TO3HAaKOMUTb OOYYaroOIIMXCsl TMPAKTHUYECKH CO BCEMU
OCHOBHBIMHU TMOHSTHSIMH TE€MbI, B TOM YHCI€ M C MpaBWIaMU 3HAKOB TIPHU
BBINIOJIHEHUH apU(PMETUUYECKUX NeHcTBUMA. M3yueHne panuoHalbHbIX dncen Oyner
MIPOJI0JKEHO B Kypce anreOpsl 7 Kiacca.

146.4.1.6. Ilpu oOydeHUU pEHICHUIO TEKCTOBBIX 3aJad B 5—6 Kjaccax
UCTIONB3YIOTCS  apudmernueckue  npuémbl  pemenus. [lpu  orpaboTke
BBIUHCIIUTENHHBIX HABBIKOB B 5—6 Kjlaccax pacCcMaTpPUBAIOTCS TEKCTOBBIC 3aaud
CIIEIYIOIMX BHUJOB: 33J]aud Ha JIBW)KEHUE, HAa YacTH, Ha MOKYNKH, Ha padoTy U
IPOU3BOAUTENBHOCTD, HAa IPOLEHTHI, HA OTHOIIEHUS U nponopuuu. OOyuaronuecs
3HaKOMATCSA C MpUEMaMH PEIICHHUS 3a7ad MepedopoOM BO3MOXKHBIX BapHAHTOB,
ydarcs paboTaTh ¢ HH(OpManuen, MpeACTaBICHHOW B (opMme Tabnuil WIH
JUarpaMm.

146.4.1.7. B nporpamme yuyeOHOro Kypca «MaTemMaTnka» MNperyCMOTPEHO
dbopMupoBaHrEe TPOMEACBTHUECKUX alreOpandecKkux MpeacTaBiIeHuid. bykBa kak
CUMBOJI HEKOTOPOTO YHCJa B 3aBUCHMOCTH OT MaTeMaTHYeCKOr0 KOHTEKCTa
BBOJUTCSI TOCTENEHHO. BykBeHHass CMMBOJIMKA IIMPOKO HCIOJIBb3YETCA MPEXKIe
BCErO JIJIS 3aMMCH OOIINX YTBEPKACHUHA U TTPETI0KEHHHI, OPMYJT, B YaCTHOCTH JIJIst
BBIUHCJICHHS] TEOMETPHUYECKHUX BEIHUNH, B KAUECTBE «3aMECTHUTEIISD) YUCIIA.

146.4.1.8. B mporpamme ydeOHOro Kypca «MaremMaruka» mMpeacTaBicHa
HarjsiHash TEeOMETpHs, HampaBlieHHass Ha pa3BUTHE OOPa3HOTO MBILIUICHUS,
MPOCTPAHCTBEHHOTO BOOOpaKEHUsI, M300pa3UTEIIbHBIX YMEHUN. DTO BaXKHBIN dTall
B M3YYCHHH T€OMETPUH, KOTOPHIA OCYIIECTBISETCS Ha HATJSAHO-TPAKTHYECKOM
YpOBHE, OIMUPAETCS Ha HarJsigHO-00pa3HOe MbIIIeHHe oOydaromuxcs. bombias
pOJIb  OTBOAMTCS  NMPAKTUYECKOM  JIEATENBHOCTH, ONBITY, OKCIEPUMEHTY,
MozenrpoBaHuio. OOydaronecss 3HaKOMATCSI ¢ T€OMETPUYECKUMU (PUrypamu Ha

IJIOCKOCTH M B MPOCTPAHCTBE, C HUX MPOCTEUIIMMU KOHPUTYpalUsIMHU, ydaTcs



n300pakaTh WX HA HEJIMHOBAHHOW W KIIETYaTOW Oymare, pacCMaTpHBAIOT HX
MPOCTEUIIINE CBOWCTBA. B mpouecce u3ydeHHs HArIAIHOM T€OMETPpUM 3HAHUS,
MOJIYYCHHBIC OOYYaIOMMMUCS HAa YPOBHE HAYAIBHOTO 0O0IIero oOpa3oBaHUS,
CUCTEMATU3UPYIOTCS U PACIIUPSIOTCA.

146.4.1.9. CornacHo yueOHOMY TIUITaHy B 5—6 Kjaccax u3ydaeTcs
WHTErPUPOBAHHBIN MTpeaMeT «MaTeMaTuka», KOTOPhI BKIIIOYAET apuPpMETHIECKUN
MaTepuag M HAIJISIAHYI0O TE€OMETPHUIO0, & TaKXKE IMPOIECICBTUYECCKUE CBEICHUS W3
anreOpsbl, 3JIEMEHTHI IOTUKU U Hayalla OMUCATEeNIbHOW CTATUCTUKH.

146.4.1.10. O0mmiee 4YKMCIIO YacoB, PEKOMEHIOBAHHBIX [UJII HM3Y4YCHUS
MatemaTuku, — 340 dacoB: B 5 kitacce — 170 yacoB (5 4acoB B HeJeNt0), B 6 Kjacce
— 170 gacoB (5 4acoB B HEEINIO).

146.4.2. Conepsxanue o0yueHus B 5 Kiacce.

146.4.2.1. HatypanbHbie Yyucia U HyJb.

Harypansnoe wucno. Psn Hatypanbabix umucen. Yucino 0. M3oOpaxenue
HaTypaJIbHBIX YHCEN TOUKAMU Ha KOOPJUHATHOU (YUCIIOBOI) MPSIMOiA.

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

CpaBHeHHE HATypaJbHBIX YUCEN, CPABHEHHUE HATYpPaJbHBIX YUCEN C HYJIEM.
Crnioco0s1 cpaBHeHust. OKpyTieHHE HATYPaATbHBIX YHCE.

CioxxeHue HaTypaJIbHBIX YHCEN, CBOMCTBO HYJIS MPH CIOKEHUU. Beruntanne
KaK JeCcTBUE, OOpaTHOE CIOKEHHUIO. Y MHOKEHHUE HAaTypaJIbHBIX UMCENl, CBOMCTBA
HYJISI U €IUHUIIBI TP YMHOXKEHUU. JelieHne Kak neiicTBue, 00paTHOE YMHOKEHHUIO.
KommionenTsl  nmeiicTBui, CBs3b Mexay HuMmu. [IpoBepka  pe3ynbTara
apudmerndyeckoro naeiictBusa. IlepeMecTuTenbHOe M CcouyeTaTeIbHOE CBOMCTBA
(3aKOHBI) CJIOXKEHUS M YMHOXEHHUSI, PACIPEJCIUTEIIbHOE CBOMCTBO (3aKOH)
YMHOXEHUSI.

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

JlenuTenun M KpaTHbIE 4YHUCla, pas3iiokeHne Ha MHoxutenu. IIpocteie u
coctaBHble yucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkoM.

Cremnenn ¢ HaTypaJbHBbIM IIOKAa3aTCJICM. 3anuch 4Yuciaa B BHUAC CYMMBI



Pa3psIHBIX ClIaraeMbix.

YucnoBoe BbIpakeHUE. BpIUMCIICHME 3HAYEHUM YMCIIOBBIX BBIPAKECHUM,
MOPSAIOK  BBINIOJHEHUSI  JeWcTBUM.  Mcmonb3oBaHWE  NPU  BBIYHUCICHUAX
MEPEMECTUTENILHOTO UM  COYETATEJIbHOTO CBOMCTB (3aKOHOB) CJOXKEHUS U
YMHOXEHUSI, pacIpeIeTUTEIbHOIO CBOMCTBA YMHOXKEHHS.

146.4.2.2. Ipobwu.

[IpencraBienne o JpoObu Kak cmocoOe 3amucu  YacTh  BEIWYHUHBI.
OOwikHOBEHHBIE IpoOu. [IpaBunbHBIC U HEMpaBUIIbHBIE TpoOu. CMemanHas 1poob,
MPE/ICTABICHUE CMEIIAHHOW JIpoOU B BHJI€ HEMPABHILHOW IpOOM U BBIJIEICHUE
1EJI0M YacTH YKclia U3 HenmpaBWiIbHOU JpoOu. M3o0pakenue npolOel ToukaMu Ha
yuCcao0BO# npsimoil. OcHOBHOE cBOMCTBO ipoou. CokparnieHue apooei. [lpusenenue
JIpoOu K HOBOMY 3HaMeHaTen0. CpaBHEHHE IpoOeii.

CrnokeHue ¥ BhIUUTaHUE IpoOeh. YMHOKEHHUE U JeJIeHue TpoOei, B3auMHO-
oOpatHbIe 1pobu. HaxoxaeHne 4acTu 1eoro u 1eyioro Mo ero 4YacTy.

Jlecatuunas 3anuch ApooOei. [lpeacraBieHne NeCITUYHOM IpoOM B BUJIE
OoObIKHOBEHHOM. WM300pakeHne MeCATUYHBIX JpoOel ToukaMu Ha YHCIOBOMN
npsimoii. CpaBHEHUE NECSITUUHBIX TPOOEH.

ApudmMernueckre JEHUCTBUA C JECATUYHBIMH ApoOsiMu. OKpyriieHue
JECATUYHBIX APOOEH.

146.4.2.3. PemieHre TEKCTOBBIX 3a71a4.

Pemenne TekcTOBBIX 3amad  apudMeTHdecKuM crocobom. Pemienue
Joruueckux 3anad. PemenHue 3amady mepeOOpoM BCEX BO3MOMKHBIX BapHUAHTOB.
Hcnonb30BaHue NpU pelieHUH 3a/1a4 TaOJIUIl U CXEM.

Pemienne 3amay, comepkKallMxX 3aBUCHUMOCTH, CBSI3bIBAIOLIUE BEIUYUHBIL:
CKOpPOCTb, BpEMsI, pACCTOSIHUE, LI€Ha, KOJIUYECTBO, CTOMMOCTb. EauHHUIIBI
U3MEPEHUS: MacChl, 00bEMA, IIEHBI, PACCTOSIHUS, BPEMEHU, CKOPOCTHU. CBS3b MEXKTY
SAUHUIIAMHU U3MEPECHUS KaKJI0M BEJIMUUHBI.

Pemenre ocCHOBHBIX 3a71a4 Ha IPOOH.

[IpencTaBnenre NaHHBIX B BUIE TaOIHI], CTOJIOYATHIX JUATPAMM.

146.4.2.4. HarnsHasi reoMeTpusl.

H&FJ'ISIJIHBIC NpeaACTaBJICHUA O (bnrypax Ha IIIOCKOCTHU: TOYKa, IIpsaMasd,



OTPE30K, Jy4, yToJl, JIOMAaHasi, MHOIOYTI'OJIbBHUK, OKPY>KHOCTb, KpyT. Yrou. [Ipsmon,
OCTPBIW, TYIION U PA3BEPHYTHIN YTJIBI.

JinHa oTpe3Ka, METPUUYECKUE €ANHUIIBI ITMHBL. [[11MHa ToMaHOH, nepuMeTp
MHOI'OYTOJIbHUKA. MI3MepeHne U MOCTPOECHHE YIJIOB C IOMOIIBIO TPAHCIIOPTUPA.

Harnsiguele npencTtaBieHuss O (UIypax Ha IUIOCKOCTU: MHOTOYTOJIBHUK,
IPSIMOYTOJIBHUK, KBaIpaT, TPEYTOJIbHUK, O PAaBEHCTBE QPUTYP.

N3o0pakenne ¢uryp, B ToM uucie Ha kierdaton Oymare. [loctpoenue
KOHQUTYypaluii U3 yacTel MpsAMOH, OKPYKHOCTH Ha HETMHOBAHHOM W KJIETYATON
Oymare. Mcnonp30BaHue CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBApaTa.

[Inomane MpPAMOYrOJIBHMKA W MHOIOYTOJIBHHUKOB, COCTaBJICHHBIX W3
PSIMOYTOJIBHUKOB, B TOM 4YHCIIE (PUTYp, N300paKEHHBIX Ha KJIEeT4yaTod Oymare.
EnvHuIE n13MepeHns Ionaau.

Harnsigaeie npeacTaBiaeHus 0 MPOCTPAHCTBEHHBIX PUTYpaX: MPSIMOYTOJIbHBIN
napajuienenunesn, — Kyo, — MHOrorpaHHukd.  M3o0paxeHue — mpocTenmmx
MHOTOIpaHHUKOB. Pa3BépTku kyOa u mnapamenenunena. Co3gaHue Mojenen
MHOTOTPAaHHHUKOB (M3 OyMaru, IpOBOJIOKH, INIACTUIIMHA U IPYTUX MATEPHUAIIOB).

OO0BEM NPAMOYTOJILHOTO Mapajenenuneaa, Kyoa. EnuHunb u3MepeHus
o0bEMma.

146.4.3. Conepsxanue o0yueHus B 6 Kiacce.

146.4.3.1. HatypanbHble YyucCIa.

ApudmeTrnueckue NEUCTBUS C MHOTO3HAYHBIMU HATypalbHBIMU YHUCIIAMHU.
YucrioBble  BBIpAXKEHUS, TMOPSAOK  JIEWCTBHM,  HCIOJIb30BaHUE  CKOOOK.
Hcnonb30BaHueE NMPY BHIYUCICHUSIX IEPEMECTUTEILHOTO U COYETATENBHOTO CBOMCTB
CJIOKEHUS U YMHOXEHUS, PACIPEIEIUTEIIBHOIO CBOMCTBA yMHOKEHNA. OKpYTJICHUE
HATypaJbHbIX YUCEIL.

JlenuTenu U KpaTHbIE yKciia, HAMOOIBIIUN OOLIUNA NEIUTENIb U HaUMEHbIIIee
oO1ree kpaTHoe. [lenMMocTb CyMMBbI U pOou3BeneHUs. [{ereHne ¢ 0CTaTKOM.

146.4.3.2. Ipobmu.

OObIKHOBEHHAs ApPOOb, OCHOBHOE CBOMCTBO APOOH, COKpaIleHUE JpoOci.
CpaBHeHUe U ynopsiournBaHue ApoOeil. Pemenue 3a1au Ha HAXOXKACHUE YaCTH OT

Ooeaoro M nejoro Immo €ro 4actu. I[pO6HOC YHUCJIO KaK pe3yjbTaT IOCJICHHU.



[IpencraBnenne necITHYHON qPOOU B BUAE OOBIKHOBEHHOM APOOU U BO3MOXKHOCTh
Mpe/ICTaBlIeHUs] OOBIKHOBEHHOU APOOU B BHUJIE ACCATUUHOMU. JlecaTuunbie 1podu u
METpHUYECKasi cucTeMa Mep. ApudMeTHIecKe TeHCTBHS U YUCIIOBBIC BRIPAKECHHSI C
OOBIKHOBEHHBIMU U JACCITUIHBIMU JPOOSMHU.

OtHomienue. JlenmeHue B JaHHOM OTHOUIEHWH. MacmTab, nponopuus.
[IpuMeHeHnE MPONOPLUI P PELICHUHN 3a7a4.

[Tonstue npoueHTa. BeruncineHnue nporeHTa OT BEJIMUYUHbBI U BETUYUHBI 0 €€
MPOIIEHTY. BbIpakeHue MpPOILEHTOB JAECATUUYHBIMU ApoOsiMu. PermeHue 3amay Ha
MPOLIEHTHI. BhIpakeHNE OTHOLIEHUS BEJIMYUH B MPOLICHTAX.

146.4.3.3. TlonoxuTenbHbIE U OTPULIATEIIHHBIC YHCIA.

[TomoxurenbHble U OTpULlaTENbHbIE Yncia. Llensie yncima. Monyns yucna,
reoMeTpuyecKas MHTEpHpeTanuss Moayias uucia. HM3oOpaxeHue dyucena Ha
KOOpAMHATHOM  mpsMoi.  YucnoBele  OpoMexyTku. (CpaBHEHHWE  YHCEIL.
ApudmMernueckue TeUCTBUS C MOJOKUTETLHBIMU U OTPUIATEIIbHBIMUA YUCIIAMH.

[IpssmoyrosibHast cucTeMa KOOpAUHAT Ha TIOCKOCTH. KoopmHaThl TOUKH Ha
IJIOCKOCTH, abcuucca U opauHara. [loctpoenue Touek U GUryp Ha KOOpAHMHATHOM
IJIOCKOCTH.

146.4.3.4. BykBeHHbIE BBIPAKEHUS.

[Ipumenenune OykB I 3alMCH  MaTEMATHYECKUX BBIPAKCHUN U
npeioxkennii. CBoiicTBa apuMETHUECKUX EUCTBUNA. ByKBEHHBIE BBIpAXKECHUS U
YUCJIOBBIE TMOJICTAHOBKUA. DBYKBEHHBIE pPABEHCTBA, HAXO0XKICHHE HEU3BECTHOTO
KoMroHeHTa. Dopmysibl, (GoOpMysbl mepuUMETpa W IUIOHAAU MPSMOYTOJbHUKA,
KBajJpaTa, 00bEMa mapasesnenumneaa u Kkyoa.

146.4.3.5. Pemnenrie TEKCTOBBIX 3a/1a4.

Pemenne TekcTOBBIX 3amad  apuMeTHYecKuM crocobom. Pemienue
JIOTUYECKUX 3aj1au. PeleHue 3a1a4 nepedopomM BceX BO3MOXKHBIX BAPUAHTOB.

Pemenue 3amgad, coaepkammMxX 3aBUCUMOCTH, CBS3BIBAIOIIMX BEJIWYHHBIL:
CKOPOCTb, BpeMs, paccTosiHue, L[EHA, KOJIMYECTBO, CTOMMOCTB,
MIPOU3BOUTEIILHOCTh, BpeMsi, 00BEM paboThl. EMuHUIEI W3MEpEeHUus: MaccChl,
CTOMMOCTH, PACCTOSIHUSI, BpDEMEHH, CKOPOCTH. CBSI3b MEXTY €IUHUIIAMU U3MEPECHUS

KaK1 0 BEJIMYUHBI.



Pemenne 3amad, CBA3aHHBIX C OTHOLIEHHWEM, MPONOPLUUOHAIBHOCTHIO
BEJIMYMH, IPOLIEHTAMHU; PEIICHNE OCHOBHBIX 3aJa4 Ha IpOOU U MPOLIEHTHI.

OueHka W NpPUKHUAKA, OKpyriieHHe pesyibTata. CocTaBieHHME OYKBEHHBIX
BBIPAKEHUH I10 YCJIOBUIO 3a7a4H.

[IpencraBieHre JaHHBIX C MOMOIIBIO Tabmuu W auarpamm. CronOuaTsie
JUarpaMMbl: YTEHUE U MIOCTPOCHHE. UTEHHE KPYTOBBIX AHATrPaMM.

146.4.3.6. HarnsgHas reoMeTpusi.

Harnsoaeie mpencraBieHuss o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
OTpE30K, JIy4, YroJl, JOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJILHUK, TPEYTOJIbHUK,
OKPYXHOCTb, KPYT.

B3auMHOe pacnosio)keHue ABYX MpPsSMBIX Ha IUIOCKOCTH, MapajlielbHbIe
npsiMble, MEPIEHIUKYISIPHbIE TpsiMble. VI3MepeHue pacCTOSHMIA: MEXIy ABYMs
TOYKaMH, OT TOYKH JI0 IPSIMOM, JUIMHA MapLIpyTa Ha KBaJpPaTHOU CETKE.

M3mepeHre M IOCTPOEHUE YIVIOB C IIOMOIIBIO TpaHCIOpTHpa. Buael
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, MIPSIMOYTOJIBHBIN, TYHOYTOJIbHBIM,
paBHOOEIPEHHBI, PABHOCTOPOHHUM. YeThIpEXYTOIBHUK, IIPUMEPBI
YEeTBIPEXYTOJIBHUKOB. [IpsIMOYrONIbHUK, KBaIpaT: UCIIOIb30BAHUE CBOMCTB CTOPOH,
yriaoB, auaroHaneil. M3oOpaxeHue reoMeTpuyeckux (GuUryp Ha HEIMHOBAHHOU
OymMare ¢ WCHOJb30BAHUEM LMPKYJS, JHUHEHKU, YTOJIbHUKA, TPAHCIOPTUPA.
[TocTpoenus Ha kieTyaToi Oymare.

[lepumerp MHoroyrosnbHuka. IloHstue tuIOmaguM QUIYpHI, EIUHUIIBI
u3Mepenus miomaau. [Tpudbnmxénnoe nsmepenne miomaan GuUryp, B ToM YUCie Ha
KBaJpaTtHOil ceTke. [lpuOmmx€HHOE W3MEpEeHUE IJIMHBI OKPY>KHOCTH, IJIOIIAIN
KpyTa.

CummeTpus: IeHTpasbHas, 0CeBas U 3epKajbHas CHMMETPHUHU.

[TocTpoeHrne CMMMETPUYHBIX QUTYP.

Harnsansie MPEICTABICHUS 0 MPOCTPAHCTBEHHBIX durypax:
napajuienenunen, ky0, mpusma, OUpaMuja, KOHYC, LWJIMHAp, wWap u cdepa.
N306paxenne npocTpaHcTBEHHBIX (uryp. [Ipumepsl pa3BEPTOK MHOTOIPaHHUKOB,
uuiIMHApa U koHyca. Co3gaHue Mojelield MpOCTPaHCTBEHHBIX (uryp (U3 Oymarw,

MIPOBOJIOKH, TUTACTHJIMHA U APYTUX MaTEPUAJIOB).



[Tonsitne 006béMa, equHUIEI U3MepeHuss 00bémMa. OOBEM MPSAMOYTOIHHOTO
napajienenuneaa, Kyoa.

146.4.4. TlpeameTHbIe pe3yibTaThl OCBOEHUS MPOrpaMMbl Y4eOHOTO Kypca
«MaremaTtuka.

146.4.4.1. TlpenMeTHBIC PE3yIbTAaThl OCBOCHUS MPOrpaMMbl YIEOHOTO Kypca
K KOHITy 0Oy4eHus B 5 Kiacce.

146.4.4.1.1. Yncna v BEIYUCIICHUS.

[lorumMaTh ® TPaBWIBHO yMNOTPEOJATh TEPMHHBI, CBS3aHHBIC C
HATypaJbHBIMHU YHUCIIaMU, OOBIKHOBEHHBIMU U JACCATUYHBIMU JPOOSMHU.

CpaBHHMBaTh M yHOPAOYMBATH HATypalbHbIE YHCIA, CpPaBHUBATH B
MPOCTEHIINX ClTydasix OOBIKHOBEHHBIE APOOH, AECATUYHBIE APOOH.

CoOTHOCUTH TOYKY Ha KOOPJAMHATHOW  (YMCIOBOM) mpsAMOM ¢
COOTBETCTBYIOIIUM €l YHCJIOM M H300pa)kaTh HATypaJibHbIE YUCJIa TOYKAMH Ha
KOOPANHATHOM (YHCIIOBOM) MIPSMOM.

BreimonaaTe  apudMeTHdecKue MEeUCTBHS C HATypadbHBIMH YHCIAMH, C
OOBIKHOBEHHBIMU APOOSIMU B MIPOCTEUILIUX CITydasX.

BrInonHATE NpOBEPKY, NPUKUIKY pe3yIbTaTa BHIYUCICHUM.

OKpyTasTh HATypaJbHBIE YHCTA.

146.4.4.1.2. Pemienyie TEKCTOBBIX 3a/1ay4.

Pemate TekcTOBBIE 3amaurM apu(METHUECKHUM CIIOCOOOM W C TTOMOIIBIO
OpPraHM30BaHHOTO KOHEYHOTO 1mepedopa BCeX BOZMOXKHBIX BAPUAHTOB.

Pemate 3amaum, cojepskamue 3aBHUCHMOCTH, CBS3BIBAIONINE BEIWYMHBI:
CKOPOCTb, BpEMs, PACCTOSIHHE, 11eHa, KOJTMYECTBO, CTOUMOCTb.

Hcrnonp3oBaTh KpaTKue 3alHuCH, CXEMbl, TaOJIUIBI, O0O3HAYCHHUS TIPH
pElIeHUH 3a/1a4.

[Tonp30BaThC OCHOBHBIMH €IWHWUIIAMH HW3MEPEHHUS: II€HBbI, MAacChl,
pacCTOSTHUS, BPEMEHH, CKOPOCTH, BBIpaKaTh OJIHA CIWHHIBI BEJIUYUHBI Yepe3
TpyTHe.

N3Bnekath, aHAMM3UPOBATh, OICHUBATH WH(OPMAIUIO, TIPEICTABICHHYIO B
Ta0JIHIIe, Ha CTOJIOYATON TuarpaMMe, HHTEPIIPETUPOBATH IPEICTaBIICHHbIC JaHHBIC,

HCIIOJBb30BATh JAHHLBIC ITPU PCIICHUHN 3aaa4.



146.4.4.1.3. Harnsigaasi reoMeTpus.

[Tonb30BaThCA reOMETPUUECKUMHU MOHATUSIMU: TOUYKA, MPsiMasi, OTPE30K, JIyd,
yTOJI, MHOTOYTOJILHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh TIpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHpa, UMEIOMUX (Hopmy
U3YYEHHBIX TEOMETPUUECKUX PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C yIiaMu: BEpIIMHA, CTOPOHA; C
MHOTOYTOJIPHUKAMH: YTOJI, BEPIIMHA, CTOPOHA, JMATrOHANb, C OKPYXHOCTBHIO:
paanyc, IuameTp, IEeHTP.

N300pakaTh M3ydeHHbIE TeoMeTpuueckue (Urypbl Ha HEITMHOBAHHOU H
KJIETYaTON Oymare ¢ MOMOILBIO [IUPKYJIS U JIMHEHKH.

Haxonuths quHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHHUEM C TTOMOIIHIO
JUHEHKHA, CTPOUTh OTPE3KH 3aJaHHOW JJIMHBI; CTPOUTH OKPYKHOCTH 3aJaHHOTO
paauyca.

Hcrnonp30BaTh CBOMCTBA CTOPOH U YIJIOB MPSIMOYTOJIBHUKA, KBaJIpaTa JJIs UX
MTOCTPOCHUS, BEIYUCIICHUS TIOMIAIN U TIEPUMETPA.

Beraucnate mepumeTp W IUIOMAAL KBaapara, MPSMOYTONbHHUKA, (Quryp,
COCTABJICHHBIX M3 MPSMOYTOJIbBHUKOB, B TOM 4Hcle (DUTYp, M300paKEHHBIX Ha
KJIeTYaTol Oymare.

[Tonp30BaThCS OCHOBHBIMH METPHUCCKHUMH SIUHUIIAMUA U3MEPEHUS JJTUHBI,
IO, BEIPAXKATh OJTHHA CIUHUIIBI BETMUHWHBI Yepe3 IpyTHe.

Pacnio3naBate mapasutenenumnen, KyO, HMCHOJb30BaTh TEPMUHOJIOTHIO:
BepInHa, pedpo, TpaHb, U3MEPCHHUS, HAXOIUTh HM3MEPEHUS MapajuieleIuIe/a,
KyoOa.

Boruucnate 00bEM KkyOa, mapaienenunena Mo 3aJaHHBIM H3MEPEHUSM,
MOJIb30BATHCS €AMHUIIAMU U3MEpEHUs 00bEMa.

Pemate HecoXHBIC 3a7aull HAa HW3MEPEHHE TCOMETPUYCCKHUX BEIUYUH B
MPAKTUICCKUX CUTYAIHSIX.

146.4.4.2. TlpenmeTHbIe pe3ynbTaThl OCBOCHUS MTPOTPAMMBI y4eOHOTO Kypca
K KOHIly 00y4eHus B 6 Kiacce.

146.4.4.2.1. Yncna u BEIYHCIICHUS.

3HaTh U TIOHUMATh TCPMUHEBI, CBA3AHHBLIC C PA3JIMYHBIMH BHUJIAMHU YHUCCIT U



crioco0amMu MX 3aMMuCH, IEPEXOAUTH (€CITM 3TO BO3MOYKHO) OT OJTHOM (POPMBI 3aTTUCH
qyucIa K Ipyrou.

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

BoinonHsaTh, couerass yCTHbIE M NMUCBMEHHBIE TPHUEMBI, apu(pMEeTHUUECKHE
JIEUCTBUS C HATYPAJIbHBIMU U 1EJIBIMU YHCIIaMU, OOBIKHOBEHHBIMU U JECATUYHBIMU
JTpOOSIMU, TIOJIOKUTETLHBIMUA U OTPUIIATEILHBIMUA YHCIIAMH.

BpruncnsaTe 3HAYEHUST YUCIOBBIX BBIPAXKCHUM, BBIIOJIHATh NPUKUAKY U
OLICHKY pe3yJibTaTa BBIYUCICHUH, BBIMOJHATh MPEOOpPa3OBaHUS YUCIOBBIX
BBIpaKEHUI Ha OCHOBE CBOMCTB apu(PMETHUECKUX JICUCTBUM.

COOTHOCUTh TOYKY Ha KOOPAWHATHOW MPSMOW C COOTBETCTBYIOIIMM €M
YUCIIOM M H300pakaTh 4Yucia TOYKAMU HAa KOOPIAMHATHOW NPSIMOM, HAXOIUTh
MOJyJIb YUCJIA.

COOTHOCUTH TOUKH B MPSMOYTOJIBHOM CUCTEME KOOPAUHAT C KOOPJAUHATAMU
3TOW TOYKH.

OKpyrJisTh 1eNble Yucia U JCCATUYHbIC APOOH, HAXOJIUTh MPUOIMKEHUS
YU CElL.

146.4.4.2.2. YucnoBbie U OyKBEHHbBIC BHIPAYKECHUS.

[Tonumate 1 ynotTpeOasiTh TEPMUHBI, CBSI3aHHBIC C 3aMMChIO0 CTETNICHU YUCIIA,
HaXOJWTh KBaJpaT W KyO UMCIIa, BBIYUCIATH 3HAUYCHUS YHCIIOBBIX BBIPaXKCHUH,
COAEPXKAIUX CTEIICHU.

[Tonmp30oBaThCS MpU3HAKAMU ACITUMOCTH, PACKIAbIBATh HATYPAJIbHbBIC YUCIIA
Ha MPOCTHIE MHOXKHUTEIIH.

[Tonp30oBaThCA MacIITAOOM, COCTABIISTH TPOIIOPIIMHI U OTHOIIICHHUS.

Wcnionp3oBaTh OYKBBI 1711 0003HAUCHUS YUCEN MPHU 3aMUCH MAaTEMaTHUYECKUX
BBIPAXEHUN, COCTABIISITh OYKBEHHBIE BhIpaKeHUs U (hOPMYJIbI, HAXOUTh 3HAYEHUS
OYKBEHHBIX  BBIPQXXEHHUM, OCYIICCTBIsASI  HEOOXOAUMBIE  TOJACTAHOBKH U
npeo0pa3oBaHus.

Haxonnte Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

146.4.4.2.3. Pentenne TeKCTOBBIX 3a/1a4.

Pemrats MHOTOIIIArOBBIE TEKCTOBBIC 3a7a4 apU(PMETHUECKUM CIIOCOOOM.



Pemwate 3agaun, CBSI3aHHBIE C OTHOLIEHUEM, MNPONOPLUUOHAIBHOCTHIO
BEJIMYMH, IPOLIEHTAMHU, PEIIaTh TP OCHOBHBIE 33J]a4M HA APOOU U MPOLIEHTHI.

Pemate 3amaum, conepikamiue 3aBUCUMOCTH, CBSI3bIBAIOIINAE BEIUYUHBI:
CKOPOCTb, BpeMs, paccTosiHuE, LIEHa, KOJIMYECTBO, CTOMMOCTb,
IPOU3BOAUTENILHOCTh, BpeMs, 00BbEMa pabOThl, HCHOJIB3YS apuUPMETHUECKUE
NEUCTBUS, OLIGHKY, [PUKHUIKY, IOJIb30BATbCA  €IMHULAMU  HU3MEPEHUs
COOTBETCTBYIOIIUX BEIUYHH.

CocrainsATh OyKBEHHBIE BBIPAKEHUS 110 YCIOBHUIO 33/1aUU.

W3Bnekats uH(pOpMaLMIO, MPEICTAaBICHHYI0 B TaOauuax, Ha JMHEHHOMH,
CTOJ0YaTOW WM KPYroBOM JuarpaMMmax, HMHTEPHPETUPOBATH IPEICTABICHHbIE
JTAaHHBIE, UCII0Ib30BATh JaHHBIE MIPU PEIICHUH 3a/1a4.

[IpeacTaBisaTh HHPOPMALIUIO C TOMOLIBIO TAOJIHNILL, JUHEHHOW M CTOI0YATOM
arpamm.

146.4.4.2.4. HarnsaHaas reoMeTpus.

[IpuBoauTs TpUMEpPbl OOBEKTOB OKPYKAIOUIETO0 MHpa, UMEKMUX (Hopmy
U3YYEHHBIX T€OMETPUYECKHX IUIOCKUX WU MPOCTPAHCTBEHHBIX (QUIYp, IPHUMEPHI
PaBHBIX U CHMMETPUYHBIX (pUTyp.

N300paxaTh ¢ TOMOIIbIO LHPKYJA, JIMHEWKH, TPaHCIOPTUpA Ha
HEJIMHOBAHHOM U KJIE€TYaTOM Oymare n3y4eHHbIE MJIOCKUE Te€OMETPUUECKUE (PUTYpPBI
U KOH(UTypalui, CHMMETPUYHbIE (DUTYPBI.

[Tonb30BaTbcs  rEOMETPUUYECKUMHU  TMOHSATUSIMU:  PaBEHCTBO  (uryp,
CUMMETpPHS, HCIOIb30BaTh TEPMHHOJOIMIO, CBA3aHHYIO C CHMMETpUEH: OCh
CUMMETPHH, LICHTP CUMMETPUHU.

HaxonuTe BeIMYMHBI YIJIOB HM3MEPEHUEM C TIOMOIIBIO TPAHCIOPTHUPA,
CTPOUTH YTJIbl 3aJAHHOW BEJIMYMHBI, IT0JIb30BATHCS MIPY PELICHUH 3a7a4 IPayCHOM
MEpOH YTJIOB, PACIIO3HABATh HA YEPTE)KAX OCTPBIM, IPSIMOM, Pa3BEPHYTHIN U TYIION
YTJIBI.

BbIUuCHATE IIMHY JOMAaHOW, NEPUMETP MHOTOYTOJIBHHMKA, I10JIb30BATHCS
€AMHUIIAMU U3MEPEHUS ITTMHBI, BBIPAXKaTh OJJHU €IMHULIBI H3MEPEHUS IJIMHBI YEpe3

JpyTHE.

HaxonauTe, nC0JIb3ys 4EPTEKHBIE NHCTPYMEHTBI, PACCTOSAHUS: MEXKAY ABYMS



TOYKAMH, OT TOYKH JI0 TIPSIMOM, UTMHY ITyTH Ha KBAaJIpaTHOU CETKeE.

Boluucnate  miomans  QUryp, COCTaBIEHHBIX U3  MNPSIMOYTOJIBHUKOB,
UCIIOJIb30BaTh pa30reHue Ha MPSIMOYTOIbHUKH, Ha PaBHbBIE (PUTYPHI, TOCTPAaUBAHUE
710 TIPSIMOYTOJIbHHKA, MTOJIb30BAThCSI OCHOBHBIMH €IMHUIIAMH U3MEPEHUS TUIOIIA/IH,
BBIPAXKATh OJHU €IMHUIIBI U3MEPEHUS ILIOIIAIN Yepe3 ApyTrue.

Pacnio3HaBaTh Ha MOJENSAX M M300paKEHUSAX MUPAMHUAY, KOHYC, LHAIUHID,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, PeOpO, TpaHb, OCHOBAHHE, Pa3BEPTKA.

N3o0paxars Ha KaeT4aTo OyMare NpsMOYTOJbHBINA Mapalyieaenune].

Boruucisats 00bEM MPSMOYTOJIBHOTO MapasuieNienumena, Kyoa, mojab30BaTbCs
OCHOBHBIMHU €MHUIIAMU U3MEPEHUs 00bEMa;

Pemarp HecnokHbIE 3a7jaud Ha HAaXOXKICHHE TeOMETPUYECKHX BEIUYHH B
MPAKTUIECKUX CUTYaIHIX.

146.5. denepanbHas paboyas mporpamma yuyeoHoro Kypca «Anredpay» B 7-9
KJlaccax (Jajee COOTBETCTBEHHO — IporpamMma ydeOHOro Kypca «AsreOpay,
y4eOHBIN KypC).

146.5.1. TlosicHuTeNnbHAS 3aMuCcKa.

146.5.1.1. Anre6pa siBNsieTCA OJTHUM U3 OMOPHBIX KYPCOB OCHOBHOTO OOIIIETO
oOpa3oBaHMsl: OHA 00eCTIEeYNBAET U3YUYEHUE JPYTUX JUCLUILINH, KAaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOGHHE HEOOXOAMMO st
POAODKEHUS 00pa30BaHUS M B TTOBCEIHEBHOM KU3HU. PazButne y o0ydarommxcs
HAyYHBIX TPEJCTABICHUN O TMPOUCXOKIACHUH M CYIIHOCTH alreOpanyecKux
abcTpakiuii, cnoco0e OTpaKeHHUsI MaTEMAaTUYECKON HAYKOM SIBIEHUI U MPOIECCOB
B MPUPOJEC W OOIIECTBE, POJIM MaTEeMaTHUYECKOTO MOCIMPOBAHHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
¥ KaueCTB MBIIUICHUS, HEOOXOAUMBIX IS aJanTallid B COBPEMEHHOM IH(PPOBOM
oOmecTtBe. M3ydyenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTH CBOM JCMCTBHSI M BBIBOBI,
dbopmynupoBath yrBepxkaAcHUS. OCBOeHUE Kypca aireOpbl 00eCIeunBaeT pa3BUTHE
JIOTUYECKOTO MBINIJICHUS] OOYYarOMIMXCSA: OHM HCIOJB3YIOT JACIYKTUBHBIE U

WHIYKTUBHBIE pacCyJeHusi, 0000IIeHe U KOHKPETU3alNIo, aOCTparupoBaHue U



ananoruto. OOydyeHme  anrebpe  mpeamnmoyiaraeT  3HAYMTEIBHBIH  00BEM
CaMOCTOSITENTFHOW  JISATEIHPHOCTH OOYYarolIMXCsl, TOSTOMY CaMOCTOSITEIIbHOE
peIIeHHE 3a1a4 SABJISICTCS pealn3alnuei eI TeTbHOCTHOTO MTPUHITUIIA OO YICHHSI.

146.5.1.2. B ctpykType mnporpaMmbl Y4eOHOTO Kypca «Anrebpa» s
OCHOBHOTO O0IIEero 00pa30BaHHsS OCHOBHOE MECTO 3aHMMAIOT COJIEP’KaTeIbHO-
METOJUYECKUE JIMHUU: «HUUClIa U BBIYUCICHUSNY, «ANTreOpandecKue BhIPAKCHHS,
«YpaBHeHHsT U HepaBeHCTBay», «DyHkumm». Kaxnas u3 3THUX ComepKaTesbHO-
METOJMYCCKUX JIMHUA PAa3BUBACTCS HA TMPOTHKEHUU TPEX JIET U3YYCHHS Kypca,
B3aMMOJICHCTBYSI C APYTMMH €0 JTUHUSAMH. B Xone m3ydeHusi ydeOHOro Kypca
O0yJaIOMUMCSl TIPUXOJUTCS JIOTUYECKU PACCYKIaTh, HCIOIB30BaTh TEOPETHUKO-
MHO>KECTBEHHBIN S3bIK. B CBSI3W C ATUM B IIpOrpaMmy y4eOHOTO Kypca «Anredpar»
BKJIFOYCHBI HEKOTOPHIC OCHOBBI JIOTHKH, IMPEIACTABICHHBIE BO BCEX OCHOBHBIX
paszzienax MaTEeMaTU4YeCKOro o0pa3oBaHHMA M CIOCOOCTBYIOIIUE OBJIAJICHUIO
O00y4YarOIIUMUCS OCHOB YHUBEPCAIBHOTO MaTEMaTUYECKOTO S3BIKA.
ConepxaTeabHON M CTPYKTYPHOM OCOOEHHOCTBIO YyueOHOro Kypca «Amnredpar»
SIBJIICTCS] €70 MHTETPUPOBAHHBINA XapaKTep.

146.5.1.3. Coneprxanne muHuU «Hucsa v BEIYUCICHUSD CIIYKUT OCHOBOM ISt
JaTbHEHIIero U3y4eHus MaTeMaTHKU, CIIOCOOCTBYET Pa3BUTHIO y OOYyYaIOIIUXCS
JIOTUYECKOTO MBINIICHUS, (OPMUPOBAHUIO YMEHHS TMOIH30BATHCS AITOPUTMAMHU, a
TaK)Xe PHOOPETCHHUIO MPAKTHUYCCKUX HABBIKOB, HEOOXOIMUMBIX JIJISl IOBCETHEBHOM
KU3HHU. Pa3BUTHE MOHSATHS O YMCIIE HA YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMH M HUPPAIMOHANBHBIMH YHCIaMH, (HOPMHUPOBAHUEM
MIPEICTABIICHUH O ICHCTBUTEIIHHOM YHCIIC. 3aBEPIICHIE OCBOCHHS YUCIIOBON JIMHUN
OTHECEHO K CpeHeMy 00I1eMy 00pa30BaHUIO.

146.5.1.4. Conepxanue AByX aireOpandyeckux JUHUNA — «AnreOpandeckue
BBIPDAKEHUS» U «YPaBHEHHUS U HEPABEHCTBa» CHOCOOCTBYET (POPMHUPOBAHUIO Y
oOydJaroImMxcss MaTeMaTHYECKOTO ammapara, HeoOXOAUMOTro I PEIICHUS 3a1ad
MaTEMaTHKH, CMEXKHBIX MPEIMETOB M MPAKTHUKO-OPUEHTUPOBAHHBIX 3ajad. Ha
YPOBHE OCHOBHOTO 00111eT0 00pa30BaHMsl yueOHBIN MaTEpHUall TPYIIUPYETCS BOKPYT
palMoOHANBHBIX BRIpAXEHUH. AJreOpa JEMOHCTPUPYET 3HAUYCHUE MAaTEMAaTHKH Kak

A3bIKA A IOCTPOCHHA MATCMATHUYCCKUX MO)ICJ'ICfI, OonmrucaHusa IMpoHcCCOB M



SIBJICHUI peayibHOTO Mupa. B 3amaun 00y4ueHus anredpe BXOJIT TakKe JanbHEHIIee
pa3BUTHE AITOPUTMHYECKOTO MBINUICHUS, HEOOXOAUMOIro, B YAaCTHOCTH, A
OCBOCHMSI Kypca WH(POPMATUKH, ¥ OBJIAJICHUE HABBIKAMH JICTYKTUBHBIX
paccyxnaenuid. [IpeoOpa3zoBaHne CHUMBOJBHBIX (HOPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpaXXeHUs1, CHIOCOOHOCTEH K MaTEMaTUYECKOMY TBOPYECTRY.

146.5.1.5. Conepxanue GyHKIHOHATBHO-TPAPUUECKOMN JIMHUM HAIEJICHO Ha
NoJTydyeHue 00yJaroIUMHUCA 3HaHUHN 0 QYHKIUSAX KaK BaKHEHIIIEH MaTeMaTHIeCKON
MOJIETIHN JIJIsl OTMCAHUSI U MCCIIEOBAHUS PA3HOOOPA3HBIX MPOIIECCOB U SIBICHUIM B
npupoge u oOmectBe. M3ydeHue Marepuana CHOCOOCTBYET pPa3BUTHIO Y
0Oy4aronMxcst yMEHHUS UCTIOIb30BATh PA3IMYHbIE BHIPA3UTENBbHBIE CPE/ICTBA A3bIKA
MaTeMaTUKH — CIIOBECHBIC, CHUMBOJIMYECKHE, Tpaduyueckwe, BHOCHT BKJIa] B
dbopMHpoBaHUE MPEACTABICHUN O POJIM MATEMATHKH B PA3BUTHHU ITUBUIU3AINHA H
KYJbTYPBI.

146.5.1.6. CornacHo ydyeOHOMY IUIaHy B 7-9 Kilaccax u3ydaercs y4eOHbIN
Kypc «Anredpa», KOTOPBIA BKJIIOYAET CJICAYIOUIME OCHOBHBIC pa3/eibl
comepkanus: «Yucma ®  BBIUUCICHUS», «ANreOpandecKue BBIPAKCHUSY,
«YpaBHEHHUs U HEPABEHCTBaY, « DyHKIIIN.

146.5.1.7. O061iee 9nciIo YacoOB, pEKOMEHAOBAHHBIX ISl H3YYeHUs] YIeOHOTO
Kypca «Anredpa», — 306 yacos: B 7 kiacce — 102 yaca (3 yaca B HeZien0), B 8 Kiiacce
— 102 gaca (3 yaca B Hegento), B 9 kinacce — 102 yaca (3 yaca B HEZIEIIO).

146.5.2. Conepsxanue o0y4ueHus B 7 Kjacce.

146.5.2.1. Yucna v BEIYUCIICHHUS.

Hpobu OOBIKHOBEHHBIE U AECCATUYHBIC, MEPEXO] OT OAHOWU (HOPMBI 3aNMHUCH
apobeit k gapyroit. IloHsTHe panMOHAIBHOrO 4YHCJIA, 3aluCh, CpaBHEHHUE,
YHOPSAIOYMBAHUE  PAlMOHANBHBIX  4uceld. ApudmMerndeckue JeHCTBUS C
paIrMoHAIBHBIMU YWCIaMH. PereHue 3amayd U3 peaJbHOM MPaKTUKU Ha 4YacTH, Ha
JpoOu.

CreneHb ¢ HaTypaJbHBIM TIOKa3aTelieM: OMpeeieHue, MpeoOpa3oBaHUe
BBIPOKEHUI HA OCHOBE OIpENIeNIeHus, 3auch O0nbImux uncen. [IpoieHTsl, 3anuch
IIPOIICHTOB B BHUE ApoOU U IpoOH B BHJIC MPOICHTOB. TpU OCHOBHBIC 33J1ayd Ha

IMPOOCHTEI, PCIICHUEC 3a/1a4 U3 peaanoﬁ IMPaKTHKH.



IIpumeHeHne TPU3HAKOB  JEIMMOCTH, pPAa3j0OKEHUE HAa MHOXUTEIU
HATypaJIbHbIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4HclI€ TmpsMas U oOparTHas
IIPONIOPLIUOHAIBHOCTH.

146.5.2.2. Anre6panveckue BIPaKCHHS.

IIepeMeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAKEHHUS C IIEPEMEHHOM. J[OIyCTUMBIE
3Ha4YEeHUSA NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEXKY BEJIMYMHAMU B BUJIE
dbopmynbl. Beruucnenus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBUia NpeoOpa3oBaHUs CYMM U
IIPOU3BENICHUH, PaBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeéMblX.

CBONCTBA CTENEHU C HATYPAIBHBIM OKA3aTEIEM.

OnHowieHsl 1 MHOTOWIEHBI. CTeneHb MHOrowIeHa. CliokeHne, BBIUYUTaHUE,
YMHOXEHHUE MHOTOWJIEHOB. POpMYJIbI COKPAIIEHHOTO YMHOKEHUSA: KBapaT CyMMBI
Y KBaApar pasHocTh. Popmyiia pa3HOCTH KBaApaToB. Pa3iioxkeHrne MHOIO4JIEHOB Ha
MHOKHUTEJIN.

146.5.2.3. YpaBHeHUs U HEPABEHCTBA.

VYpaBHeHHE, KOpPEHb YypaBHEHHs, NpaBWiIa IpeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCWIBHOCTb YPaBHEHUH.

JIuHelHOe ypaBHEHME C OJHOW NMEPEMEHHOW, YMCIO KOPHEH JIMHEWHOTO
YPaBHEHMS, pELIEHUE JINHENHBIX YpaBHEHNN. COCTABIICHUE YPABHEHUI 11O YCIOBUIO
3a7a4u. Pelienre TeKCTOBBIX 3a/1a4 € OMOILBI0 YPaBHEHUM.

JIuneitHOe ypaBHEHHE C ABYMs MEPEMEHHBIMU U ero rpaduk. Cuctema AByX
JMHEWHBIX YPAaBHEHHU C ABYMs INEPEMEHHBIMU. PelieHue cucrem ypaBHEHUU
crioco0oM noAcTaHoBKU. [IprMeps! perieHnst TEKCTOBBIX 3a/1a4 ¢ TOMOIIbIO CUCTEM
YPaBHEHUM.

146.5.2.4. ®yuknum.

Koopaunara Touku Ha npsMoi. YucnoBble NpOMEKYTKH. PaccTosiHne Mex 1y
JIBYMSI TOYKaMU KOOPJIMHATHOW MPSIMOM.

[IpssmoyronbHas cucrema koopauHat, ocu OX u Oy. AGcrucca U opauHaTa
TOYKHU Ha KOOPAUHATHOM 1iockocTh. [IpuMepsl rpadukoB, 3aaHHBIX (HOpMYTIaMU.

Yrenue rpadukoB peasibHbIX 3aBUcUMOCTel. [lonsTre pynkuuu. I'papuk pyHKUIMU.



CpoiictBa ¢yukiuil. Jluneitnas ¢pynkuus, e€ rpadux. I'padux dynkaum y = |x|.
['paduyeckoe penieHre TUHEHHBIX YPAaBHEHUM M CUCTEM JIMHEWHBIX YpaBHEHUM.

146.5.3. Conepsxanue o0y4yeHus B § Kjacce.

146.5.3.1. Yucna v BBIYUCIICHHUS.

KBagpatHeiii kopeHb u3 uucia. lloHstne 00 WppalMOHAIBLHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST UppallMOHAIBHBIX yucen. CBolicTBa apuMeTHUYECKUX
KBaJIPAaTHBIX KOPHEW U MX MPUMEHEHUE K MPeoOpa30BAHUIO YMCIOBBIX BhIPAKEHUN
Y BBIUHCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

Crenenb ¢ 1enpIM nokaszaTteneM U e€ cpoiictBa. CTaHaapTHas 3alUCh YUCa.

146.5.3.2. Anre6panveckue BIPaKCHHS.

KBampaTHpii  TpE€XuieH, pas3joKeHUE KBAAPATHOIO TPEXUWIEHAa Ha
MHOHUTEJIH.

AnreOpandeckas Jpo06b. OCHOBHOE CBOMCTBO alireOpanyeckon ApooH.
CnoxxeHue, BBIYMTAHHE, YMHOXKECHME, JICJICHHE anredpandeckux JapoOei.
PanonanbHbIe BRIPAKEHUS U UX TIpeoOpa3oBaHue.

146.5.3.3. YpaBHeHUs U HEPABEHCTBA.

KBagpatHoe ypaBHeHue, QopMyna KOpHEH KBaJpaTHOTO YpPaBHEHHS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiime qpoOHO-paMOHAIBHBIE YPABHEHMUS.

I'paduueckas uHTEpOpETaIUs YPAaBHEHUN C IBYMS IEPEMEHHBIMU U CUCTEM
JVHEVHBIX YPAaBHEHUW C JABYMs NE€pEMEHHBIMHU. lIpuMepsl pelieHuss cucreMm
HEJIMHEWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMM.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoooM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO ¢ OJIHON NEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJHON EPEMEHHOM.

146.5.3.4. ®ynkumu.

[lonsitue ¢ynkuun. OO6nacTb ONpeAesNeHUs U MHOXKECTBO 3HAUYCHHM
dbynakun. CriocoOb! 3a1aHnust PyHKITUH.

I'padux pynxuuu. Urenue cBoiictB ¢yHkuuu no €€ rpaduky. [Ipumepsr

rpadukoB GYHKLHMA, OTPaXKAIOIIKUX peabHbIE MPOIECCHI.



OYHKIMY, OINUCHIBAOIINE TMPSMYI0O W OOpaTHYH TMPOMOPIIMOHATLHBIC
3aBUCUMOCTH, ux rpaduxu. Oynkuuu Y = X2,y = X3, y =Vx, y=|x|. ['paduueckoe
pEIICHUE YPABHEHUW U CUCTEM YPABHEHUM.

146.5.4. Conepsxanue o0yueHus B 9 kiacce.

146.5.4.1. Yucna v BBIYUCIICHHUS.

PannonanbHbie yncia, UppalMoHaAIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JecATHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, ACHCTBUTEIbHBIC YUCITIA
KaKk OCECKOHEUHbIC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEK]Iy MHOKECTBOM JICUCTBUTEIBHBIX YACENI U KOOPAUHATHOM MPSMOM.

CpaBHeHHME JIEUCTBUTENBHBIX 4YHCEN, apuMeTHUYecKue JCHCTBUA C
JICVUCTBUTEILHBIMH YHCIIAMH.

Pa3mepsl OOBEKTOB OKpYXKAIOIIETO0 MHpPA, JIUTEIBHOCTh IPOIECCOB B
OKpPY’KaroIeM MHUpE.

[TpubnmxE€HHOE 3HaYCHUE BEJIUYUHBI, TOUHOCTH NMpUOIKeHus. OKpyriieHue
yucen. [[puknaka u onieHka pe3yJbTaTOB BEIYUCICHUN.

146.5.4.2. YpaBHeHUs U HEPABEHCTBA.

JIunentHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOISIIUXCS K TUHEUHBIM.

KBanmpatHoe ypaBHeHuE. PenieHue ypaBHEHUN, CBOASIIUXCS K KBaJAPATHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW U YETBEPTOU
CTETICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenne npoOHO-palnMOHaNBHBIX ypaBHEHHM. PelieHne TeKCTOBBIX 3ajad
anreOpanyeckuM METOIOM.

YpaBHeHue ¢ AByMs MEPEMEHHBIMU U ero rpaduk. Pemienue cuctem nByx
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMHU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
MHTEPIPETALNS CUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMU.

Perrenue TeKCTOBBIX 3a/1a4 aNreOpandecKuM CIocoooM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne nuHEWHBIX HEPABEHCTB C OJHOW NEpeMeHHOM. PemeHue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW niepeMeHHoW. KBamgpaTHele HepaBeHCTBA.

['paduueckass wWHTEpHpeTanvisi HEPABEHCTB M CHUCTEM HEPAaBEHCTB C JBYMS



MEPEMEHHBIMU.

146.5.4.3. ®dyHkIuw.

KBanpatnunas ¢ynkuus, e€ rpapuk u coiictBa. [lapaboma, koopauHaThI
BEPIIMHBI TapadoJibl, 0OCb CAMMETPHUHU MapadoIbl.

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

146.5.4.4. YucnoBble OCIEI0BATEIHHOCTH U TPOTPECCHH.

[ToHATHE YKCIIOBOM NOCIENOBATENBHOCTH. 3aJaHHUE MOCIEAOBATEIbHOCTU
peKkyppeHTHO popMyoit u hopmysiol N-To wieHa.

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

N300pakeHne 4jieHOB apu(METUUECKOW U TeOMETPUYECKOM MPOrpecCHid
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M AKCIIOHEHIMAJIBHBIN POCT.
CI1oXHBIE IPOLIEHTBI.

146.5.5. [IpeameTHBIC pe3yabTaThl OCBOCHHUS MPOTPAMMBI y4eOHOTO Kypca
«Anrebpay.

146.5.5.1. TlpenmeTHBIE Pe3ynbTaThl OCBOCHUS MIPOTPAMMBI y4eOHOTO Kypca
K KOHILy 0Oy4eHus B 7 Kjacce.

146.5.5.1.1. Yucna 1 BEIYKCIICHUS.

BrinonHsaTh, coueTass yCTHbIE M MUCHBMEHHBIE TPHUEMBI, apuMETUUECKHE
JEUCTBUS C pallMOHATIbHBIMU YUCIIaAMU.

HaxoauTh 3HaueHMs YUCIOBBIX BBIPAXEHUM, MPUMEHATH Pa3HOOOpa3HbIC
CIOCOOBI U MPUEMBI BBIYMCIICHUS 3HAYCHUIN TPOOHBIX BBIPAKECHUM, COJEPIKAIINX
OOBIKHOBEHHBIE U IECATUYHBIE IPOOH.

[TepexoauTs OT ogHOM (DOpMBI 3amucu 4ucen K Apyrou (mpeoOpa3oBbIBAThH
JECATUYHYIO IpOOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECITUUHYIO, B YACTHOCTHU
B OCCKOHEUYHYIO JICCSITHYHYIO IPOOB).

CpaBHUBATH U YNOPSAIOYUBATH PALIUOHAIIBHBIC YUCIA.

OKpyrJsTh yncna.

BrINoMHATE NPUKUIKY U OLIEHKY pe3yJibTaTa BHIUYMCICHUH, OIEHKY 3HAaUeHU N

YU CJIOBbBIX BI)Ipa)KeHI/If/'I. BreimoaHsaTh I[GﬁCTBHH CO CTCICHAMHU C HATypaJbHBIMU



ITOKA3aTEIISIMH.

[IpyuMeHsATP NOpU3HAKKM  JEIMMOCTH,  PA3JIOKEHHE HAa  MHOXKUTEIU
HaTypaJIbHBIX YUCEIL.

Pemare mpakTHKO-OpUEHTHUPOBAHHBIE 33J1a4d, CBS3AHHBIE C OTHOILIEHUEM
BEJIMYMH, MPONOPLHOHAIBHOCTBIO BEIUYHMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUS 3aad C YYETOM OIPAHUYECHUM, CBS3aHHBIX CO CBOMCTBAMH
paccMaTpuBaEeMbIX OOBEKTOB.

146.5.5.1.2. Anre6panyeckre BbIPaKCHHUS.

Hcnonb3oBath alredpanyeckyto TEPMHUHOJIOTUIO U CUMBOJIUKY, PUMEHSTh
e€ B Ipoliecce OCBOCHHS Y4eOHOTo MaTepuarna.

Haxoguth 3HaueHUs: OYKBEHHBIX BBIPOXKCHUN NPHU 3aJaHHBIX 3HAYEHUSIX
IIEPEMEHHBIX.

BoimonHaTh  mpeoOpa3oBaHUs  LIENIOTO  BBIPAKEHHST B MHOTOWICH
IPUBEIEHUEM MOJOOHBIX CJIaraéMbIX, PACKPBHITUEM CKOOOK.

BpINONMHATE YMHOKEHME OJHOWIEHA HAa MHOTOYWIEH M MHOIOYJIEHAa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcCy1ecTBIATh PA3JI0KEHUE MHOTOYJICHOB HAa MHOMKUTEIU C IIOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIIEro MHOXKHUTEJS, TPYIITUPOBKU CIAraeMbIX, TPUMEHEHUS
bopMyI COKpAIIEHHOTO YMHOXKECHUSI.

[IpumeHsaTh IpeoOpa3z0BaHus MHOTOWIECHOB JIJIsl PELIECHUS Pa3IMYHbIX 3a]a4
13 MaTEMATHKH, CMEKHBIX TIPEAMETOB, U3 PEATbHOW MPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTEMEHEW C HATYpaJdbHBIMU ITOKA3aTEISIMM IS
npeoOpa3oBaHUsl BRIPAKCHUIA.

146.5.5.1.3. YpaBHeHUs 1 HEPABEHCTBA.

Pematp nuHeliHbIE ypaBHEHHs] C OJHOM IMEPEMEHHOM, NMPUMEHSS IPABUIIA
IepexXo1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHIIBHOMY eMy. [IpoBepsATs, sBiIsIETCS
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TpumensaTh rpadudeckue METOIbI MPU PEIICHUN TUHEHHBIX YPAaBHCHUN U UX
CUCTEM.

[TogOupaTe mpuMepbl Hap 4YHUCEN, SABISIONIMXCS PELIEHUEM JHHEHHOTro

YpaBHCHUA C ABYMs IICPEMCHHLIMMU.



CTtpouTh B KOOPAUHATHON MJIOCKOCTH IpaUK JIMHEHHOTO YPaBHEHUS C ABYMSI
NePEMEHHBIMHU, MOJIB3YCh TPapUKOM, MPUBOIUTH IPUMEPDI PEIICHUS YPABHEHUS.

PemaTe cucTeMbl IBYX JTMHEWHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMHU, B TOM
yucle rpaduyecKy.

CocTaBnsiTh W peliaTh JIMHEWMHOE YypaBHEHUE WM CHUCTEMY JIMHEHHBIX
ypaBHEHUH MO YCIOBUIO 3aJ]a4M, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a41 MOJyYECHHBIN PE3yJIbTAT.

146.5.5.1.4. OysKIUN.

N300paxkaTh Ha KOOPIMHATHOM MPSIMOM TOUKH, COOTBETCTBYIOIINE 33/JAHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KU, MUHTEPBAJIbl, 3aMUCHIBATh YUCIOBBIE IPOMEKYTKH HA
anreOpanyecKoM si3bIKe.

OTmedaTh B KOOPAWHATHON TUIOCKOCTH TOYKH TIO 3aJIaHHBIM KOOpPJIWHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = |x|.

OnucelBaTh C€ TMOMOIIBIO (PYHKIMM H3BECTHBIE 3aBUCUMOCTH MEXAY
BEJIMUMHAMHU: CKOPOCTh, BpPEMsS, PACCTOSHUE, II€HA, KOJHYECTBO, CTOMMOCTD,
IPOU3BOIUTENLHOCTbD, BpEMS, 00bEM pabOTHI.

Haxonuthb 3HaueHre PyHKITUU 1O 3HAUCHUIO €€ apryMeHTa.

[Tonumats rpaduueckuii cnocod mpeacTaBlieHus] U aHaiau3a MHGOpMAIUH,
U3BJIEKAaTh ¥ HHTEPIPETUPOBATH HMHPOPMAIIHIO U3 TPAPUKOB PEATbHBIX MPOIIECCOB
Y 3aBUCHMOCTEM.

146.5.5.2. TlpenmeTHbIe pe3ynbTaThl OCBOCHUS MTPOTPaMMBbl y4eOHOTO Kypca
K KOHILy 0Oy4eHus B 8 Kiacce.

146.5.5.2.1. Yncna v BEIYUCIICHUS.

Hcnonp3oBaTh HayaldbHBIC MPEACTABICHUS O MHOXKECTBE JEUCTBUTEIBHBIX
YUCEeJN JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIUYMCIICHUH, U300paxkaTh JIEWCTBUTEIIbHbBIE
YHUCIla TOYKaMH Ha KOOPJAWHATHOW MPSMOM.

[TpumensITh TIOHATHE apU(PMETUYECKOTO KBAAPATHOTO KOPHS, HAXOIUTH
KBaJIpaTHbIE KOPHM, UCIIOJIB3Yysl MPU HEOOXOAUMOCTH KAJIbKYJISTOP, BBHITOIHSATH
npeoOpa3oBaHus BBIPAKCHUN, COJEPXKAIMUX KBAAPATHBIE KOPHHU, HUCIONb3YS
CBOWCTBA KOPHEH.

Hcnons30BaTh 3anMCcH OONBIINX W MAaJIbIX YHCEN C ITIOMOIIIBKO ACCATHUYHBIX



npo0eit u creneneit yucna 10.

146.5.5.2.2. Anrebpanueckre BbIpaKeHUs.

[IpuMeHsATh TOHSTHE CTENEHH C 1EIbIM [OKa3aTelieM, BBIIOIHATh
npeoOpa30BaHus BRIPAXKCHUH, COAEPIKAIUX CTETICHH C IIEITBIM MOKa3aTesIeM.

BbINONMHATE TOXKIECTBEHHBIE MPEOOpPa30BaHUs PALMOHAIBHBIX BBIPAXKCHUM
Ha OCHOBE MPaBUJI ACHUCTBUHN HaJ MHOTOUYJICHAMH U alre0pandyecKuMu ApoOsiMHU.

PacknanpiBaTh KBaJIpaTHBIN TPEXUIIEH HAa MHOKUTEIIU.

[TpumeHaTh TpeoOpa3zoBaHus BEIPAKCHUN I PEIICHUS] PA3TUYHBIX 33724 13
MaTE€MaTHUKH, CMEKHBIX MPEMETOB, U3 PEAIbHON MTPAKTUKH.

146.5.5.2.3. YpaBHEeHUs U HEPABEHCTBA.

Pemiats nuHelHbIe, KBaJpaTHbIC YPAaBHEHUS U PAIMOHAIbHBIC YpaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI IByX YPaBHEHUM C IByMs IEPEMEHHBIMH.

[IpoBOAUTE MpOCTENIINE UCCIENOBAHNS YPABHEHU U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUUuecKUX Mpe/ICTaBIeHUH (YCTaHABIMBATh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEICHMS, €CJIM UMEET, TO CKOJIbKO, W
npouee).

[lepexoauTh OT cloBecHOW (HOPMYITUPOBKU 3ajau K €€ anredpandeckoit
MOJEIN C IIOMONIBIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
HUHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33aJ]a4M MOJIYYEHHBIN pe3ynbTarT.

[IpuMeHsTh CBOMCTBA YHCIOBBIX HEPABEHCTB JJISI CPAaBHEHWS, OIICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM M HMX CHUCTEMBI, /1aBaTh
rpadUyecKy0 WJUTIOCTPALIMI0 MHOXKECTBAa pEIICHUNW HEPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

146.5.5.2.4. Oynknum.

[ToHumMaTh ¥ UCIOJIB30BaTh (PYHKITMOHAIIBHBIE TOHSATUS U A3BIK (TEPMUHBI,
CUMBOJIMUECKUE OO0O03HAYCHUS), OMNpEAesaTh 3HAUCHHE (PYHKIMH IO 3HAYCHUIO
aprymeHTa, OrpeaeiaTh CBOMCTBA (PYHKIMU 10 €€ rpaduky.

Ctpouth rpaduku dJIeMEHTApHBIX (YHKIIUIA BUIA:
* 2 3 . .
y=_y=x}y=x}y= Vx,y = |x|, onuceIBaTH CBOICTBA YHCIOBOMH

byHkmu 1o e€ rpaduky.

146.5.5.3. TlpenmeTHbIe pe3ynbTaThl OCBOCHUS MTPOTPAMMBI y4€OHOTO Kypca



K KOHIy 00y4eHus B 9 Kiacce.

146.5.5.3.1. Yucna u BeIYKCICHUS.

CpaBHUBATH U YNOPSAIOYMBATH PALIMOHAIIBHBIC U UPPaAllMOHATIBLHBIE YHCIIA.

BreimonasaTe  apudMeTnueckne ACHCTBUS C PAMOHATBLHBIMU YHUCIIAMH,
codyeTras YCTHbIE U TUMCbMEHHBIC TMPUEMBI, BBIMIOJHATH BBIYMCICHUS C
HUpparmoHaIbHBIMU YUCIaMHU.

Haxonute 3HaueHus creneHeW ¢ UEIbIMH I[IOKa3aTeassMU W KOPHEW,
BBIYUCIISITh 3HAYEHUS YHCIIOBBIX BBIPAKCHUI.

OKpyIJIsITh JIEUCTBUTENIbHBIC YKCIIA, BBINOJHATH MNPUKUIKY pe3ysbTaTa
BBIYUCJICHUN, OIIEHKY YHCIIOBBIX BBIPAKCHUI.

146.5.5.3.2. YpaBHeHHs 1 HEPABEHCTBA.

Pemats nuHelHbICE W KBaJpaTHbIC yYpaBHEHUS, YPABHEHHUS, CBOJSIIMECS K
HUM, TIPOCTENIIINE APOOHO-pAIIMOHAIIBHBIEC YPABHEHHUSI.

Pemate cuctemMbl NBYX JIMHEHHBIX YPAaBHEHHUM C JBYMsI MEPEMEHHBIMU U
CUCTEMBI IBYX YPaBHEHUM, B KOTOPBIX OJTHO YPABHEHHUE HE SIBJISETCSA JTMHEUHBIM.

Pemiath TekCcTOBBIE 3ajauM aNreOpauvdeckKuM CHocoOOM C  TOMOIIBIO
COCTAaBJICHUSI YPaBHEHUS WU CUCTEMBI IBYX YPaBHEHUHN C ABYMs MIEPEMEHHBIMHU.

[IpoBOAUTE MpOCTENIINE UCCIENOBAHNS YPABHEHU U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C TPUMEHEHUEM TpaduyecKuX MpeJCTaBICHUN (yCTaHABINBATh, UMEET
JU ypaBHEHHE WIM CHUCTEMa YPaBHCHUMN PEILICHMS, €CJIM UMEET, TO CKOJIbKO, U
npoyee).

Pemats nuHelHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)kaThb
pelieHre HePaBEHCTB Ha YHMCJIOBOM MPSIMOM, 3alUCHIBATH PEIICHHE C MOMOIIBIO
CUMBOJIOB.

Pemiatb  cuCTEMBl JTUHEWHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB Ha YUCJIOBOM MPSMOM, 3aMUCHIBATh PEIICHUE C TIOMOIILIO CUMBOJIOB.

Hcnonp30BaTh HEpaBEHCTBA NP PEIICHUN PA3TUYHBIX 3371a4.

146.5.5.3.3. OyHKIHUH.

Pacno3naBate (QyHKIMM H3y4YeHHBIX BUIO0B. I[loKa3pIBaTh CXEMAaTHYECKU

pacrooKeHUe Ha KOOPJAWHATHOM TUIOCKOCTH TpadukoB (YHKIUN Buaa: y =



/&x,yz%x+b,y=§, y=ax*+bx +c,y= x3, y = Vx,y = |x| B
3aBHCHMOCTH OT 3HA4€HUN KO3 (UIIMEHTOB, OMMCHIBATH CBOMCTBA (DYHKIIUH.

Crtpouth 1 M300paxkaTh CXEeMATUYECKU TpapUKU KBaAPATUUYHBIX (HYHKIUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUM 10 UX TpaduKaM.

Pacnio3naBaTh KBaJpaTHUHYIO QPYHKIHIO IO (OpMyJie, IPUBOIUTE IPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON KU3HU, PU3UKU, TEOMETPHUH.

146.5.5.3.4. YnucnoBsie MOCIEA0BATEILHOCTH U MPOTPECCHUM.

Pacnio3naBaTh apu(MeTHYECKyl0 M T'€OMETPUYECKYI0 IIPOrpEeCcCUU IpHU
pa3HbIX CrIOco0ax 3aJaHus.

BeIMONMHATE  BBIYMCIEHUS C UCHOJB30BaHHMEM (QopMya N-TO 4iIeHa
apu(pMeTHYeCKo U reOMeTPUYECKOM MPOrpeccuii, CyMMbI IIEPBBIX N UJICHOB.

N300paxaTh uj€Hbl MOCIEI0BATEIBHOCTH TOYKAMH Ha KOOPJUHATHOM
TUTOCKOCTH.

Pematp 3amaun, cBsI3aHHBIE C YHCIOBBIMU TOCIEAOBATEIBHOCTSIMHU, B TOM
YHClie 33/1a4U U3 PEaIbHOM JKU3HHU (C MCIOJIb30BAHUEM KaJIbKYJIATOPA, IUPPOBBIX
TEXHOJIOTUH).

146.6. ®enepanbHas paboyas mporpaMma yaeOHoro kypca «I'eomeTpus» B 7—
9 knaccax (manee COOTBETCTBEHHO — mMporpamma yueOHoro kypca «I'eomerpusi»,
y4eOHBIN KypC).

146.6.1. TlosicHuTeNbHAS 3aMKCKAa.

146.6.1.1. T'eomeTpuss Kak OAMH W3 OCHOBHBIX pAa3AeiIOB IIKOJIbHON
MaTeMaTUKH, UMEIOLIUN CBOEH 11eIbI0 00€CTICYUTh U3yYeHUE CBONCTB U pa3MepoB
¢buryp, uXx OTHOIIEHUH M B3aUMHOE PACIIOJIOKEHHE, ONHpPAeTCs Ha JIOTUYECKYIO,
J0Ka3aTeNbHYIO JUHHIO. LIeHHOCTh M3ydeHUs reOMETpUH Ha YPOBHE OCHOBHOI'O
oOmero o0pa3oBaHMsl 3aKIOYAETCA B TOM, YTO OOYYaIOIIUNUCS YUUTCS TPOBOJIUTH
JI0Ka3aTeNbHBIE PACCYKICHHUS, CTPOUTD JIOTUYECKUE YMO3AKIIOUCHMS, JOKAa3bIBATh
UCTUHHBIE YTBEP)KIEHUS U CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, NPOBOJIUTH
paccykJIeHUs «OT TPOTHUBHOTO», OTJIMYaTh CBOMCTBA OT  IPU3HAKOB,
dbopMynrupoBaTh 0OpaTHBIE YTBEPIKICHUSI.

146.6.1.2. Llenpto HU3y4YeHHs] T€OMETPUM SIBISIETCA HCIOJIb30BaHUE €€ Kak

HHCTPYMCHTA IIPpHW PCHICHHHN KAaK MATCMATUYCCKUX, TdK H IPAKTHYCCKUX 3aaady,



BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics MJOHKEH HAyYUThCS
OTPEIENATh TEOMETPUUECKYIO (PUTYpy, OMUCHIBATH CIIOBAMH YEPTEK WM PUCYHOK,
HalTH IUIOWAJb 3€MEJIBHOIO YYacTKa, pacCUUTaTb HEOOXOAUMYIO JUIMHY
OTNITOBOJIOKOHHOTO Ka0elst uiu TpedyeMble pa3Mepsl Tapaxka st aTomoOuss. [Ipu
pelIeHUr 3aJlad  MPAKTUYECKOTO XapakTepa OOYydYaloMACs YYUTCS CTPOUTH
MaTeMaTUYECKUE MOJIEIM PpEANbHBIX JKMU3HEHHBIX CHUTYyallUil, MPOBOJUTH
BBIYKCIICHHS U OLICHUBATD MTOJYYEHHBIN pe3ybTar.

BaxxHO No14€pKUBATH CBSI3U TEOMETPHUU C IPYTUMH YUEOHBIMU TPEAMETAMM,
MOTHUBUPOBATh UCIOJIb30BaTh OMPEIEICHUS T€OMETPUUYECKUX (UTYp U MOHATHIA,
JEMOHCTPUPOBATh MPUMEHEHHE MOJYYCHHBIX YMEHUU B (U3HUKE U TEXHUKE. DTU
CBA3M HaumOoiiee sIpKO BUAHBI B Temax «Bekrtope», «Tpuronomerpuueckue
COOTHOILIEHUS», «Metoa koopauHaT» U «Teopema Iludaropar.

146.6.1.3. YuelGnsiii kypc «['eoMeTpusi» BKIIOYAET CIEAYIOIINE OCHOBHBIE
paznensl conepxkanus: «['eomerpuueckue QUrypbl U Ux cBOMCTBa», «l3MepeHue
F€OMETPUYECKUX  BEJIMYMH», «JleKapTOBbl KOOpAMHATHI Ha  IJIOCKOCTH,
«Bekrtops», «/IBrxkenus miockoctn», «IIpeodpa3oBaHus Ho100Ms.

146.6.1.4. O01iee 4nciio 4acoB, PEKOMEHAOBAHHBIX JJII M3YUEHUS Y4eOHOTO
kypca «['eometpus», — 204 daca: B 7 kinacce — 68 dacoB (2 4aca B He/elN0), B 8
KJ1acce — 68 yacoB (2 yaca B HeJeno), B 9 kiacce — 68 4yacoB (2 yaca B HEJEIO).

146.6.2. Conepsxanue o0yueHus B 7 Kiacce.

HauanbHuble nouaTus reomerpun. Touka, ipsimasi, OTpE30K, JIyd. YTroi. Buasl
yrioB. BepTukanbHble W CMEXHbIE yIUIBl. buccektpuca yria. Jlomanas,
MHOTOYTOJbHUK. [lapannenbHOCTh U EpHIEeHANKYISIPHOCTD MPSIMBIX.

Cummerpuunble  Qurypbl. OCHOBHBIE CBOMCTBA OCEBOM CHUMMETPUHU.
[IpuMepbl CHMMETPHH B OKPYKAIOLIEM MHPE.

OCHOBHBIE TOCTPOEHUSI C MOMOIIBK LUPKYJIS U JIMHEMKH. TpPEyroiabHUK.
BricoTa, Meninana, GuccekTpuca, iX CBOMCTBA.

PaBHOOenpeHHBIE U  PaBHOCTOPOHHUW TpeyrosbHUKUA. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa W TpHU3HAKKM pPABHOOEAPEHHOro TpeyrojbHuka. IlpusHaku

PaBEHCTBA TPEYTOJIbHHUKOB.



CBoiicTBa ¥ IPU3HAKH MTapaJUIEIbHBIX NpsIMbIX. CyMMa yIJIOB TPEYTOJbHUKA.
BHelHue yribl TpeyrojabHUKA.

[IpssMoyrosibHbIA  TpeyroiabHUK. (CBOHCTBO MEIWAHbl MPSAMOYTOJIBHOIO
TPEYTOJbHUKA, IPOBEAEHHOMN K TUIOTEHY3€E. [[pu3Haky paBeHCTBA NPSIMOYTOJIBHBIX
TPEYTOJILHUKOB. 1IpsIMOYTOJIBHBIN TPEyTroiabHUK ¢ yrioM B 30°.

HepaBeHcTBa B reoMeTpuM: HEPAaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMAHOM, TeopeMa O OOJbIIEM YIJIe U OOJIbIIEH CTOPOHE TPEYrOJIbHUKA.
[leprieHIUKYJISp ¥ HAKIOHHAS.

I'eomeTpuyeckoe MecTO TOYEK. buccekrpuca yria W CEpeIUHHBIN
NEPIEHANKYJIAP K OTPE3KY KaK T€OMETPUYECKUE MECTa TOUYEK.

OKpyXHOCTb M KpYyI, XOpJla H JHAMETP, HUX CBOMCTBA. B3ammHOe
PaCIIOJIOKEHUE OKPYKHOCTH W NpsiMou. KacatenpHas u cekymias K OKpYXHOCTH.
OkpyXHOCTb, BIIHCAaHHAas B Yroy. BnucaHHas W onMcaHHass OKPYXHOCTH
TPEYTrOJbHHUKA.

146.6.3. Coneprxanue o0yueHus B 8 Kiacce.

Yetpipéxyronpauku. [lapamnenorpaMm, ero Mpu3Haku U CBOKMCTBA. YacTHbIE
cllydad NapajuieJorpaMMoB (TPSIMOYTOJIBHUK, poMO, KBaapaT), UX HpHU3HAKU U
cBoiicTBa. Tpamenusi, paBHOOOKas Tpameuusi, €€ CBOICTBAa U NPU3HAKH.
[IpssmoyroJibHAs Tpaneuus.

Meron yasoenust meauansl. LlenTpanbHas cummerpus. Teopema Paneca n
TEOpEMa O IPOIOPLUUOHAIBHBIX OTPE3KAX.

CpenHue JTMHUM TPEYroJIbHUKA U Tpareuuu. LIeHTp macc TpeyroiapHuKa.

[Tonobue TtpeyroabHUKOB, Ko3(pduimeHT noaodus. IlpusHaku nomoous
TpeyrojabHUKOB. [IpumeHeHue nogo0ust pu pelieHnH MPaKTHIECKUX 3a/1ad.

CaoiicTBa miomiaael reomeTpuueckux ¢uryp. @opMynbl ISl TUIOMIAAN
TPEYroJibHHKa, Napajienorpamma, pom6a u Tpanenuu. OTHOIIEHHE IUIOIIAIen
noJ00HBIX (UTYp.

Brruncienue miomane TpeyroJbHUKOB U MHOTOYTOJIbHUKOB HA KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsbl Iludaropa npu peuieHun

IMPAaKTHYCCKUX 3aaa4.



CuHyC, KOCHHYC, TAaHT€HC OCTPOTO YyIJIa IPSIMOYI'OJIBHOTO TPEYTrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUTOHOMETpUUECKHE (DYHKIIUU
yraoB B 30°, 45° u 60°.

BrnmcanHble M LEHTpalbHBIE YIVIBL, YTOJ MEXAY KAacaTEIbHOM U XOPIOU.
Yrael  Mexay XopaaMd M CEeKYIIMMH. BriMcaHHble U ONHCAHHBIC
YETBIPEXYTOJbHUKU. B3auMHOE pacnojioKeHue HAByX OKpykHoctei. Kacanue
OoKpykHOCTel. OOI111e KacaTelbHbIC K IBYyM OKPY>KHOCTSIM.

146.6.4. Conepsxanue o0yueHus B 9 kiacce.

Cunyc, xocunyc, Tanreic yrioB or 0 pmo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. DOPMyIIbI IPUBEAEHUS.

Pemienne tpeyrospHukoB. Teopema KOCMHYCOB M TEOpEMa CHHYCOB.
Pemenue npakTHYeCKUX 3a7a4 ¢ UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI
CHUHYCOB.

[IpeoOpa3zoBanue nonodus. [Tonodre cOOTBETCTBEHHBIX 3JIEMEHTOB.

TeopemMa 0 MNPOU3BENEHUHU OTPE3KOB XOPA, TEOPEMBI O MPOU3BEICHHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBAJIpaTe KacaTeIbHOM.

Bektop, imMHa (MOAyJdb)  BEKTOpa, COHAIIPaBJICHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOXKHO HAIPABIIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpallMM HAJ BEKTOpaMH. Pa3noxkeHne BeKTopa [0 JIBYM
HEKOJUIMHEeapHbIM BekTopaM. KoopauHaTsel BekTopa. CKalgpHOE MPOU3BEICHUE
BEKTOPOB, IPUMEHEHHE JIJIS1 HAXOXKIACHUS JUIMH U YTJIOB.

JlekapTOBBI KOOPJIMHATHI HA IJIOCKOCTH. Y PABHEHHUSI MPSIMOU U OKPYKHOCTH
B KOOpAMHATaX, MEPECEUCHNE OKPYKHOCTEW M MpsIMbIX. MeTon KOOpAUHAT U €ro
IIPUMEHEHUE.

[IpaBunbHBIE MHOrOYroJibHUKM. JlnmmHa oOkpyxkHOcTH. ['pagycHas wu
paaviaHHas Mepa yria, BbIYMCIEHHE JJIMH Iyr okKpyxHocTeil. [lnmomans kpyra,
CEKTOpa, CETMEHTA.

JIBM>KEHHS TUIOCKOCTH U BHYTPEHHHE CUMMETpUM (GUryp (3J€eMEHTapHbIe
npeactaienusi). [lapannensHeiii nepenoc. [ToBopor.

146.6.5. IIpeameTHbIe pe3yabTaThl OCBOCHUS MPOrpaMMbl Y4EOHOTO Kypca

«I'eomeTpus».



146.6.5.1. TlpenmeTHbIe pe3ynbTaThl OCBOCHUS MIPOTPAMMBI y4€OHOTO Kypca
K KOHILy 0Oy4eHus B 7 Kjacce.

Pacrio3naBaTh W3y4YeHHBIE TE€OMETpUYECKHE (UTYPBI, OMPENENiITh HX
B3aMMHOE pACIOJIOKEHUE, H300paxkaTh TIeOMeTpHuecKkue (GUTypbl, BBITOIHATH
YEPTEXKU MO YCIOBUIO 3a7a4u. I3MepSTh TMHENHBIE U YTIOBbIE BETMYUHBI. PemaTh
3a/1a44 HAa BBIYHUCIICHUE JJIMH OTPE3KOB U BEJINYWH YTIJIOB.

[IpoBoauTh TpyOyr0 OLEHKY JIMHEWHBIX U YTJIOBBIX BEJIMYHUH IPEIMETOB B
peanbHOW >KM3HU, pa3MEPOB NPHPOAHBIX OOBEKTOB. Paznuuarhk pasMepbl 3THX
OOBEKTOB IO MOPSJIKY BETUUHHBI.

CTpouThb 4yepTekKU K TEOMETPUUYECKUM 33/1a4aM.

Ilonp30BaThCcAd IIPU3HAKAMHM PABEHCTBA TPEYTOJBHUKOB, HCIOJIb30BAThH
MPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTrOJIbHUKOB MTPU PELICHUU 3a]1a4.

IIpoBOAUTE JTOTMYECKUE PACCYKIACHUSA C UCIOJIB30BAHUEM I'€OMETPUYECKUX
TEOPEM.

[Tonp30BaThCAd IPU3HAKAMM PABEHCTBA IPSAMOYTOJBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM MEJIMAHBI, IPOBEAEHHOMN K TUIIOTEHY3€ MIPSMOYTOJIBHOTO TPEYTOJIbHHUKA,
B PELICHUN I'€OMETPUYECKUX 3a]ay.

Onpenenstb NapamieabHOCTh MPSIMBIX C TIOMOIBIO YITIOB, KOTOpPBIE 00pa3yeT
¢ HUMM cexkymas. OnpeaensaTe napauieJbHOCTh NPSAMBIX C ITOMOIIBIO PaBEHCTBA
PACCTOSIHHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

Pemrars 3amaun Ha KiteTyaToi Oymare.

[IpoBONTH BBIYMCIEHHS M HAXOAWTh UYWCIOBbIE M OYKBEHHbIE 3HAUYCHHS
YTJIOB B TEOMETPUUYECKHUX 3a/1a4aX C UCITOJIB30BAHUEM CYMMBI YTJI0B TPEYTOJIbHUKOB
U MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IPH IMEPECCUYECHUU ABYX
napasuieNIbHbIX MPSAMBIX CEKylleh. Pelarh npakTuyecKue 3a/1aud Ha HaXOXICHUE
YTJIOB.

Brnaners NOHATMEM TIe€OMETPUYECKOTO MECTa TOYEK. YMETh OIPENEHATh
OMCCEKTPUCY yIila U CEPEeIUHHBINA MEPIEHIUKYIAP K OTPE3KY KaKk T€OMETPUUECKHE
MeCTa TOYEK.

@opMyIMpOBaTh ONPENEIICHHUS] OKPYKHOCTHM M Kpyra, XOpIbl U JAHameTrpa

OKPY>KHOCTH, TI0JIb30BAThCS UX CBOWCTBAMH. ¥ METh MPUMEHSATH 3TU CBOMCTBA IIPHU



peleHny 3aaad.

Brnaners moOHATHEM ONMMCAaHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ ueHtp. [lomb3oBaThbest (pakTamMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYroJIbHUKA MEPECEeKaloTcd B OJHOM TOYKE, M O TOM, YTO CEpPEAUHHbBIE
MEPIEHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OTHOM TOUKE.

Bianets moHATHEM KacaTeIbHOW K OKPYKHOCTH, MOJb30BaThCA TEOPEMOI O
NEPHEHANKYJIIPHOCTH KacaTeIbHOU U paJnyca, IPOBEAEHHOIO K TOUKE KACAHMS.

[Tonp30BaThCA NPOCTEUIIMMU TEOMETPUUECKUMHU HEPABEHCTBAMHU, TOHUMATh
WX TIPAKTUYECKUN CMBICIL.

[IpoBOAUTH OCHOBHBIE TEOMETPUUYECKHUE TTOCTPOCHHS C TIOMOIIBIO LIUPKYJIS U
JIMHENKH.

146.6.5.2. IIpenmeTHbIE pe3ynbTaThl OCBOCHUS MIPOTPAMMBI y4eOHOTO Kypca
K KOHITy 0Oy4eHus B 8 Ki1acce.

Pacnio3HaBaTh OCHOBHBIE BHUJIbl YETBIPEXYTOJBHUKOB, WX 3JEMEHTBHI,
M0JIb30BAThCS X CBOMCTBAMU IIPH PEUICHUU T€OMETPUUECKUX 3a4au.

[IpuMeHsTh CBOMCTBA TOYKU MEPECEUCHUS] MEIUaH TPEyrojbHUKa (LEHTpa
Macc) B PEIlICHUH 3a]1ay.

Brnaners noHsiTHEM CpeAHEN JIMHUU TPEYTOJIbHUKA U TpaIlelUuH, IPUMEHSTh
MX CBOMCTBA NpPHU pEHICHWH reoMeTrpuyeckux 3aznad. [lomp3oBaTbes Teopemoit
dasieca U TEOPEMON O IPOMOPLIMOHATIBHBIX OTPE3KAX, IPUMEHSTh UX JIJISl PEILICHUS
MPAKTUYECKUX 33/1a4.

[TpuMeHsTh TPU3HAKK 0100 TPEYTOJIBHUKOB B PEIIEHUN T€OMETPUIECKUX
3a;ad.

[Tonb3oBaTbes Teopemoit Iludaropa anms pemieHuss reoMETPUUECKUX U
MpaKkTU4eCKuX 3a1a4. CTpPOUTh MAaTEMATUUECKYIO MOJIENIb B TPAKTUUECKUX 3a7a4ax,
CaMOCTOATENbHO NPOBOAUTH YEPTEK U HAXOJAUTH COOTBETCTBYIOLIUE JJIUHBI.

Brnagets mNoOHATHAMM CHUHYCAa, KOCHMHYCa M TaHI€HCa OCTPOro yria
NPSIMOYTOJILHOTO TpeyroiabHuKa. [101630BaThCsl ATUMH MOHATUSIMU JJIS PEIICHUS
MPAKTUYECKUX 3a/1a4.

Beruucnars (pa3iMuHbIMUA CIIOCO0AMU) TIJIOMIAIb TPEYTOJbHUKA U TUIOMIAIN

MHOTOYTOJBHBIX  GuUryp (moab3ysich, TI€ HEOOXOJUMO, KaJIbKYJIATOPOM).



[IpuMeEHSATH MOyYEHHbIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

Biagere NOHATHMSAMM BIMCAaHHOTO W LEHTPAJIBHOIO YIVIA, MCIOJb30BATh
TEOPEMBI O BIIMCAHHBIX yriax, yriiaX MEXIy XOpJaMH (CEKYIIHMH) U yIiie MEXIY
KAacaTeJIbHOM U XOPAOU IPU PELICHNH FT€OMETPUYECKUX 3a/1a4.

BiiageTs NOHATHEM ONMCAHHOTO YETBIPEXYTOJIBHUKA, IIPUMEHATH CBOMCTBA
OIMCAHHOTO YETHIPEXYTOJILHUKA IIPU PELICHUH 3a/a4.

[IprMeHATh MOydeHHBIE 3HAHUS HA NIPAKTUKE — CTPOUTH MAaTEMaTHYECKUE
MOJENH VIS 3a/1a4 PEATBHOU KU3HU U NPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C NPUMEHEHUEM MOJ00UsS M TPUTOHOMETpUHU (TOJB3YsCh, TIE HEOOXOAMMO,
KJIBKYJISITOPOM).

146.6.5.3. [IpeaqmeTHBIE pe3yNbTaThl OCBOCHHUS MPOTPaMMbl Y4€OHOTO Kypca
K KOHILy oOy4eHus B 9 knacce.

3HaTh TPUTOHOMETPUYECKUE (YHKIMHU OCTPBIX YIJIOB, HAaXOOUTh C HX
NOMOUIBIO Pa3JIMYHbIE 3JIEMEHTHl MPSIMOYTOJBHOTO TPEYrOJbHUKA («pelieHue
IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (¢ MOMOIIBIO KaTbKYJISATOPA) JJIMHBI
Y YTJIbl JUTsl HETAOJMYHBIX 3HAYEHUH.

[Tonb30BaTbesa GpopMyaaMu IPUBEIECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKZCCTBOM JUIA HAxXOXKICHUSA COOTHOLICHUN MEXAY TPUTOHOMETPUYECKUMU
BEJINYMHAMM.

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB ISl HAXOKICHUS PA3IUYHBIX
AJIEMEHTOB TPEYroJIbHUKA («PELICHHE TPEYroJbHUKOBY»), MPUMEHITh WX INpHU
pELIEHNN T€OMETPUYECKHX 3a4a4.

Brnagete nmoHsTHSMH — npeoOpa3oBaHMs  MOJ00MS, COOTBETCTBEHHBIX
3JIEMEHTOB MOJO0HBIX Guryp. [lonb3oBarbest cBOWCTBaMU 10100MS TPOU3BOJIBHBIX
¢buryp, yMeTh BBIYMCIIATH JUIMHBI U HAXOUTH YTJIbl y TOJ00HBIX Gpuryp. [Ilpumensats
CBOMCTBa MOA00MS B MPAKTHUYECKUX 3ajJayax. YMETb NPUBOJIUTH MPHUMEPHI
NMOJ00HBIX (UTYp B OKPYIKAIOIIEM MUPE.

ITonp30BaThCA TEOPEMAMM O IPOU3BEIECHUMN OTPE3KOB XOP, O IPOU3BEACHUN
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeIbHOM.

[Tonb30BaThCAd BEKTOpamMH, MOHUMATh MX T€OMETPUUECKUN U (PU3MUYECKHIt

CMBICJI, NMPHUMCHATHL HX B PCHICHHHM TI'COMCTPHYCCKHX U (i)I/ISI/IIICCKI/IX 3agad.



[TpuMeHsTH CKaNsIpHOE MPOU3BEICHUE BEKTOPOB AJIsl HAXOXKICHUS JJIUH U YTJIOB.

[Tonb30BaTbCcs METOJOM KOOPJAMHAT Ha IUJIOCKOCTH, NPUMEHSTh €ro B
pEIIeHNU TEOMETPUYECKUX U TPAKTHUECKUX 3a7ad.

Brnagerp mOHATHSIMH MPABHIIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPYXHOCTH,
JUIMHBI TYTH OKPY>KHOCTH U PaJMaHHON MEphl yria, yMETh BBIYUCIATH ILJIOIIA]b
Kpyra u ero yacteil. [[puMeHsTh moJydeHHbIE YMEHHS B IPAKTUYECKUX 3aa4ax.

Haxomuths ocu (Wim LEHTPHI) CUMMETpUU (UTYp, TPUMEHSATH JBIKCHUS
IJIOCKOCTHU B MPOCTEUIINX CIy4dasiX.

[IpuMeHATh MOTy4YeHHbIE 3HAHMS HA MPAKTUKE — CTPOUTh MAaTeMaTUYECKHE
MOJIeNIU JIJIS 3a/1a4 PeaibHOW JKU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BBIYUCICHUS
C NPUMEHEHHEM MOJ00HS M TPUTOHOMETPUYECKUX (PYHKUUN (MOJB3YyACh, TII€
HEO0OXO0IMMO, KAJIbKYJISITOPOM).

146.7. denepanbHas paboyas mporpamma yuyeOHoro kypca «BepodaTHocTs u
CTaTUCTUKa» B 7—9 Kiaccax (J1ajgee COOTBETCTBEHHO — IIPOrpaMMa yueOHOro Kypca
«BeposTHOCT U CTAaTUCTUKA», yU€OHBIN KypC).

146.7.1. TlosicHuTeNnbHAS 3aMKCKa.

146.7.1.1. B coBpeMeHHOM IM(POBOM MHUPE BEPOATHOCTH M CTATUCTUKA
npuoOpeTaroT BCE OOJBIIYI0 3HAYMMOCTb, KaK C TOYKM 3pPEHUSI NPAKTHUECKUX
NPUJIOKEHUH, TaK M UX POJIM B 00pa30BaHUU, HEOOXOAUMOM KaXJIOMy YEIOBEKY.
Bo3spacraer uucio npodeccuid, npu OBIAJACHUH KOTOPBIMU TpeOyeTcs XOopollas
0a30Basi IOArOTOBKA B 00JIACTU BEPOATHOCTH M CTATUCTUKH, Takas MOATOTOBKa
BaKHA I NPOJOJDKEHUs oOpa3oBaHUS W IS YCHELIHOW MpoQecCHOHATBHON
Kapbephl.

Kaxxnpiii uenoBek MOCTOSIHHO MPUHUMAET PELLIEHUS] HA OCHOBE UMEIOIINXCS Y
HEro JaHHBIX. A JIs1 0O0CHOBAHHOI'O NMPUHSATHUS PELICHUs B YCIOBUAX HEJOCTATKa
WU 1M30bITKAa MHPOpPMAIIMU HEOOXOJIMMO B TOM YHUCJE XOpOIIo chOpMUPOBAHHOE
BEPOATHOCTHOE M CTATUCTUIECKOE MBIIIJICHHE.

NMeHHO TO03TOMy OCTPO BCTaJla HEOOXOAUMOCTH cOopMUpOBATH Yy
oOy4Jaroruxcst GyHKIIMOHATBHYIO TPAMOTHOCTD, BKITIOUAIOIIYIO B c€0sl B Ka4ECTBE
HEOTHEMJIEMON  COCTABIISIIOIICH yMEHHE BOCIPUHUMATh W KPUTUYECKHU

aHAIM3UPOBaTh UH(OPMAIIUIO, IPEACTABICHHYIO B Pa3IMYHBIX (popMax, IOHUMATh



BEPOSITHOCTHBI XapakTep MHOIMX pEAJbHBIX IPOLIECCOB M 3aBUCHMOCTEH,
MIPOU3BOJIUTh NPOCTEUIIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B y4€OHOM KypCe C OCHOBHBIMH MIPUHIMIIAMHU cOOpa, aHAIU3a U
NPEJCTaBICHUS JaHHBIX W3 Pa3iHuHbIX cep KU3HU 00IIecTBa M rocyAapcTBa
npuoOuaeT oOydammxcs K OOIIECTBEHHBIM UHTepecaMm. l3ydeHune OCHOB
KOMOMHATOPUKH pa3BUBAaET HABBIKM OpraHU3aluu Tepedopa U mojacuéra 4Yucia
BApUAHTOB, B TOM YHUCJI€ B MPUKJIAIHBIX 3a/1a4aX. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpadoB co3gaét MaTemaTHueckuii pyHAaMEHT Uit POPMHUPOBAHUS KOMIIETCHIIUHN B
oO0nactTu UHPOPMATUKH U IUGPOBBIX TexHONOrui. [Ipu M3yuyeHun CTaTUCTUKU U
BEPOSITHOCTH 00OTallaloTCsl MPEJICTABICHUS OOYyYalolUuXCcsi O COBPEMEHHOU
KapTUHE MHpa M METOJax €ro MccieloBaHusA, (GopMUpyeTCs MOHUMAHUE POJIU
CTaTUCTUKU KaK UCTOYHUKA COLMATBHO 3HAYMMON MH(POPMALIMH U 3aKJIa]IbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIICHUSI.

146.7.1.2. B cOOTBETCTBUU C JAHHBIMH IEISIMU B CTPYKType MpPOrpaMMmbl
y4eOHOro Kypca «BeposITHOCTh M CTaTUCTUKA» OCHOBHOI'O OOLIEro 0Opa3oBaHUs
BBIICJIEHBI CJENYIOLIUE COAepKaTeabHO-MeToauueckue nuHuu: «lIpencrabienue
JAHHBIX W  ONHcCaTelbHAs  CTaTUCTUKa», «BeposTHOCTB»,  «DJIEMEHTHI
KOMOMHATOpUKN», «BBeeHne B TeOpuio rpadosy.

Conepxanue muHuM «IIpeacraBieHne NaHHbIX U ONKUCATENIbHASI CTATUCTUKA
CIIY>KUT OCHOBOM 1171 ((OPMUPOBAHUS HABBIKOB Pa0b0ThI C UHGOPMAIIMEH: OT YTCHUS
U MHTEpHpeTanuu uH(popMaIuu, IpeIcTaBIeHHON B TaOiMIlaxX, HA AUarpaMMax u
rpadukax, 1o cOopa, MPEACTABICHUS W aHalIM3a JaHHBIX C HUCIOJIb30BAaHUEM
CTaTUCTUYECKUX XapaKTEPUCTUK CPEIHUX U paccerBaHusa. Pabotas ¢ JaHHBIMU,
oOydJaromnifecsi yd4aTcsi CUMTBIBATb W HMHTEPIPETUPOBATH JAHHBIC, BBIBUTATH,
apryMEHTUPOBaTh W KPUTUKOBATh MPOCTEHIINE THUIIOTE3bl, Pa3MBIIUIATh HaJ
(dakTOpamMu, BBI3BIBAIOIIUMH HW3MEHYMBOCTh, W OICGHUBAaTh WX BJIUSHHUE Ha
paccMaTpuBaeMble BETMYHUHBI U TIPOLECCHI.

NHTYynTHBHOE NPEACTABICHUE O CIYYaWHOW M3MEHUYMBOCTH, UCCIIEIOBAHUE
3aKOHOMEPHOCTEW M TEHACHUHUM CTAHOBUTCS MOTHUBHUPYIOLIEM OCHOBOM JIJIA
U3Y4YEHUS] TEOPUM BEpOSTHOCTEW. boibllioe 3HaUYeHHE HMMEIOT MPAKTHYECKUe

3aJlaHHs, B YaCTHOCTHU OIIBIThI C KIIACCUYCCKHUMH BEPOATHOCTHBIMHU MOJACIISAMMU.



[ToHsaTHE BEPOATHOCTH BBOJUTCS Kak Mepa MpaBAONOJ00Ms CIy4ailHOTO
coObitus. [lpm wu3ydyeHun y4yeOHOro Kypca oOydaroluecs 3HaKOMSTCA C
IPOCTEUIIMMU METOAMU BBIYMCIICHHS BEPOSITHOCTEN B CITyYailHBIX SKCIIEPUMEHTAX
C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU HMCXOJAMH, BEPOSTHOCTHBIMH 3aKOHAMH,
MO3BOJISIONIMMU CTaBUTh W pemaTh Oosiee CIoKHbIE 3afaud. B yueOHBIN Kypc
BXOJISIT HAYaJIbHbIE MPEACTABJICHHUS O CIyYaWHBIX BEIMYMHAX U MX UYHUCIOBBIX
XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYarOlIUXCs C
MHOKECTBAMU U OCHOBHBIMHU ONEpaIMsiMU HaJl MHOXKECTBAMH, pacCMATPUBAIOTCS
IpUMEPHl IPUMEHEHUs U1l PEIICHUs 3a]ad, a TAKXKE HCIOJIb30BAaHUSL B JIPYTUX
MaTEeMaTUYECKHUX KypcaxX U y4eOHBIX MpeAMeTaXx.

146.7.1.3. B 7-9 xnaccax wusyudaercssi y4deOHBIH Kypc «BeposTHOCTh H
CTaTUCTHUKA», B KOTOPBIM BXOIAT pasnpenbl: «lIpeactaBieHne [OaHHBIX U
onmucarelibHas CTAaTUCTUKa», «BepoaTHOCTb», «DJIEeMEHTHl KOMOWHATOPUKW,
«BBenenue B Teoputo rpadony.

146.7.1.4. O0miee 9uCiIO 4acoB, PEKOMEHIOBAHHBIX I H3yYCHUS YI4eOHOTO
Kypca «BeposgrtHocTs U cratuctukay, — 102 gaca: B 7 kimacce — 34 yaca (1 yac B
Hejeno), B 8 kinacce — 34 yaca (1 yac B Henento), B 9 kimacce — 34 yaca (1 gac B
HEJICITIO).

146.7.2. Conepsxanue oOyueHus B 7 Kiacce.

[IpeacraBnenre JaHHBIX B BUJE TAOJHII, 1UarpamMm, rpauKoB. 3aroTHeHHE
Ta0JauIl, YTEHHWE W TOCTPOCHHUE JUarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpYToBbIX). UTeHHE rpauKOB peasibHbIX NpoueccoB. M3pneuenue undopmaium u3
JMarpaMM U TaOJIHII, UCTIOIh30BaHNUE U UHTEPIPETALIUS TAHHBIX.

OnucarenpHasi CTaTUCTHKA: CpefHee apu(MeTHyecKkoe, MeJuaHa, pa3max,
HamOoJIblIeE M HAaWMEHbIIEE 3HAUYECHHUsS HaOoOpa YHCIOBBIX JaHHBIX. lIpumepbl
CIIy4alHOM U3MEHYUBOCTH.

CrnydaliHBI SKCIIEpUMEHT (OTBIT) U Ciy4daiiHOe coObITHE. BeposTHocTh u
4acToTa. Posib MaJIOBEPOSITHBIX U MPAKTHYECKU JJOCTOBEPHBIX COOBITHI B MPUPOJIC
U B oO1iecTBe. MoHeTa 1 UrpasibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. Crenens BepumHbl. Yucio pédep M cymmapHas



crenieHb BepinH. [IpencraBienune o cesizHoctu rpada. Lenu u nmkiel. [yt B
rpadax. O6xon rpada (visiepoB myth). IIpencraBieHue 00 OpHUEHTUPOBAHHOM
rpade. Pemmenne 3amau ¢ momoirsio rpados.

146.7.3. Conepsxanue oOyueHus B 8 Kiacce.

[IpencraBieHue JaHHBIX B BUIE TAOJIUL, UarpaMM, rpauKoB.

MHOXeCTBO, 3JEMEHT MHOXECTBa, IOAMHOXECTBO. Onepanuu Haj
MHOXECTBaMU: 00beIMHEHUE, TTepeceueHue, qonoiHeHue. CBOWCTBa onepanuii Haj
MHOXECTBAMHU:  NEPEMECTUTENIbHOE,  COYETATEIbHOE,  PAaCHpPEIEIUTENBHOE,
BKJItoueHus. lcnonp3oBaHue rpauyeckoro IMpeICTaBICHUsT MHOXECTB IS
OIMCAHMSI PEATIBHBIX IIPOLIECCOB U SBJIICHUM, IIPU PELICHUY 3a/1a4.

N3mepenne paccenBaHus JaHHBIX. JUcriepcus U CTaHAAPTHOE OTKIOHEHHE
YHUCJIOBBIX HA0OPOB. /lnarpamMma pacceuBaHus.

DOnemMeHTapHble COOBITHUSA CilydailHOro oneita. CoydaiiHble COOBITHS.
BepositHoct  coObITuH. OmnbITEI ¢ PaBHOBO3MOXHBIMU  3JIEMEHTApPHBIMU
coObITusMU. CiyyaliHblil BBIOOp. CBsI3b MEXAY MajJOBEPOSTHBIMU U MPAKTHUYECKH
JIOCTOBEPHBIMU COOBITUSIMU B IMIPUPOJE, OOIIECTBE U HAYKE.

Hepeo. CBolicTBa JAEpEBBEB: €IMHCTBEHHOCTh ITyTH, CYIIECTBOBAHUE
BUCSYEH BEpIIMHBI, CBA3b MEXKIY YMCIOM BeplIMH W yucioMm pédep. [Ipasumio
yMHOKeHHUs. Penienue 3aiad ¢ moMoipto rpagos.

[IpotuBomnosnoxusie coObiTHs. Juarpamma Oinepa. OObeauHEHUE U
nepeceueHne  coObiThil. HecoBmecTHbie  coObiTusi. @DopMyna  CIOXKEHUS
BEPOSAATHOCTEW. YCIJIOBHAas BepOATHOCTh. [IpaBuno ymHOxeHus. HezaBucumbie
coObiTus. IlpencraBnenue skcrepuMeHTa B BUIe JAepeBa. Pemienue 3amad Ha
HaXOXKJEHUE BEPOSTHOCTEH C IOMOIIBIO J€peBa CIYYalHOTO HKCIIEPUMEHTA,
nuarpamm Jitiepa.

146.7.4. Conepsxanue o0yueHus B 9 kiacce.

[IpeacraBnenre JaHHBIX B BUAE TaOMUL, JuarpaMM, rpaduKoB,
MHTEpIpeTanus JaHHbIX. YTeHHe U MOCTpoeHUe TabIull, Juarpamm, rpadukos 1o
pEaNbHBIM JAHHBIM.

[TepectanoBku u pakropuan. Coueranusi U 4UCIO codeTaHui. TpeyroJbHUK

[Tackans. Pemienue 3a1a4 ¢ UCMOIb30BaHUEM KOMOMHATOPUKH.



['eomeTrpuueckass BeposTHOCTh. CiydaiiHbIi BBIOOpD TOYKM M3 (QUIYpHI HA
IJIOCKOCTH, U3 OTPE3KA U U3 IYT'H OKPYKHOCTH.

UcnpiTanue. Ycnex u Heynaya. Cepust UCObITaHUH 10 iepBoro ycnexa. Cepus
ucnbiTanuil bepaymu. BepostHoctu coObITHIA B cepuu UCTibITaHui bepHyu.

CnydaiiHasg BeNIMYMHA U PaCIpEAesi€HUE BEpOSITHOCTEW. MareMarndeckoe
oxumanue u gucnepcus. [lpumepbl MaTeMaTHYECKOrO  OXHUAAHUSA KAk
TEOPETHUYECKOTO0 CPEIHEr0 3HA4YCHMs BEIMYMHBL. MaTeMaTudyeckoe OXUAAHUE U
JIUCIIEPCHST  CIyYallHOM BEJIIMYMHBI «YHUCJIO YCHEXOB B CEPUM MCHBITAaHUU
bepuymnm.

[Tonsitue o 3akoHe OoJblIUX yucen. M3MepeHne BeposTHOCTE ¢ MOMOIIBIO
yacToT. Ponib 1 3HaUeHHe 3aKOHA OOJIBIINX YUCEN B IPUPOJIE U OOILIECTBE.

146.7.5. IlpeameTHbIE pe3yibTaTHl OCBOCHHUS MPOTPaMMBI Y4EOHOTO Kypca
«BepoATHOCTh U CTATUCTHKAY.

146.7.5.1. TlpenmeTHbIe pe3ynbTaThl OCBOCHUS MIPOTrpaMMbl y4eOHOTO Kypca
K KOHILy 0Oy4eHus B 7 Kjacce.

Yutare HHPOpMaLUIO, MPEACTABICHHYIO B TaOauIax, Ha Jauarpammax,
IOpPEJCTaBIsATh JlaHHbIE B BUAE TaONMI, CTPOUTH AUarpamMmbl (CTOJIOUKOBBIE
(cronbuatkie) U KpyroBbie) IO MaccUBaM 3HAYEHUH.

OnuceiBaTh ¥ HUHTEPIPETHPOBATH  pPEAJIbHBIE  YHWCJIOBBIE  JaHHbIE,
Mpe/ICTaBICHHbIE B TA0JINIIAX, HA IUarpamMMmax, rpapukax.

Hcrnons30BaTh 11 ONUCAHUS JTAHHBIX CTATUCTUYECKUE XapaKTEPUCTHUKU:
cpenHee apupMeTHYecKoe, MeJIuaHa, HauOOoJblee W HAauMEHbIIEe 3HAYCHUS,
pa3max.

Nmers mnpencraBiieHHWE O CIydYaMHOM WM3MEHUYMBOCTH Ha IIPUMEpPAX ILIEH,
(bu3NyeCKuX BETUYMH, AHTPOIIOMETPUYECKUX IaHHBIX, UMETh IMPEACTABICHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

146.7.5.2. TlpenmeTHBIC pe3yIbTaThl OCBOCHUS MPOrpaMMbl Y4eOHOTO Kypca
K KOHIly 00y4eHHs B § Kiacce.

W3Bnekatb ¥ mpeoOpazoBbiBaTh MHGOPMAIMIO, MPEACTABICHHYIO B BHJE
TabNulLl, [uarpamm, rpaukoB, MPEACTaBIATh JaHHbIE B BUIE TaOJUL, AUArpaMM,

rpaduKoB.



OnuceiBaTh JaHHBIE C MOMOIIBI) CTATUCTUYECKUX IOKa3aTeNen: CpPeHUX
3HAYEHUN U MEep pacceuBaHus (pa3max, JUCIEPCHS U CTAHIAPTHOE OTKIOHEHUE).

HaxoauTh 4acTOTHI YMCIOBBIX 3HAYEHUN U YACTOTHI COOBITUI, B TOM YHUCIIC
0 pe3ysbTaTaM U3MEPEHUN U HAOIOACHHM.

Haxonutb BeposSITHOCTH CIydalHBIX COOBITUN B ONBITAX, 3HAs BEPOSTHOCTH
AJIIEMEHTAPHBIX COOBITHI, B TOM YHCIE€ B ONBITAX C PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH.

Hcnonp3oBath rpaduueckue MOJENIU: JIEPEBO CIy4aHOTO IKCIEPHUMEHTA,
JyarpaMMsbl Dilliepa, YuciaoBas npsmasi.

OnepupoBaTh MOHATUSIMHA: MHOXECTBO, MOJMHOKECTBO, BBINOJIHSITh
olepalyyd HaJ MHOXECTBaMHU: OOBEIWHEHHUE, MEpPECEUYeHHUe, JIOMOJHEHUE,
MEPEUUCIISTH SJIEMEHTHI MHOYKECTB, IPUMEHSTh CBOMCTBA MHOKECTB.

Hcnionb3oBath rpaduyeckoe Mpe/ICTaBICHUE MHOMXECTB U CBSI3€d MEXITY
HUMU U1l OIIMCAHUs MPOLIECCOB U SIBJICHUM, B TOM YMCIJIE IIPU PELICHUM 3a1a4 U3
JIPYTUX y4€OHBIX MIPEAMETOB U KYpPCOB.

146.7.5.3. IlpenmeTHbIE pe3ynbTaThl OCBOCHUS MTPOTPAMMBI y4eOHOTO Kypca
K KOHITy oOy4eHus B 9 kiacce.

W3Bnekate © mnpeoOpa3oBbiBaTh HHGPOPMAILUIO, TPEJICTABICHHYIO B
pa3IMUHBIX HMCTOYHUKAX B BHUAEC TaONull, Auarpamm, rpadukoB, MPEACTaBISATH
JIaHHbBIE B BUJIE TaOJIUII, TUarpaMm, rpa)uKoB.

Pemate 3amaun opraHuW30BaHHBIM TIEPeOOPOM BapUAHTOB, a TaKkKe C
WCIIOJIb30BaHUEM KOMOMHATOPHBIX MPABWI U METOJIOB.

Hcnonbs30BaTh onucaTteabHbIE XapaKTEPUCTUKU JIsi MACCHUBOB YHUCIIOBBIX
JTAaHHBIX, B TOM YUCJIE CPETHUE 3HAUEHUSI U MEPBI PACCEUBaHMUS.

Haxonuth 4acTOThI 3HAYEHUN W YACTOTHI COOBITHS, B TOM YHCJIE MOJIB3YSCh
pe3yabTaTaMu MPOBEAEHHBIX U3MEPEHUIN 1 HAOJTIOCHUH.

Haxonutb BEpOSTHOCTH CIIy4alHBIX COOBITHI B M3YYEHHBIX OMBITAX, B TOM
YHUCJIE€ B OMbBITaX C PaBHOBO3MOXKHBIMU JJIEMEHTAPHBIMH COOBITUSMH, B CEPUSIX
VCIIBITAaHUU JI0 TIEPBOTO YCIIEXa, B CEPUSIX UCIIBITAaHUN bepHyIuu.

Nmers mnpeacraBineHre O ClOy4alHOW BEJIMYMHE U O pPaclpelnesICHUU

BEPOSITHOCTEN.



Nmetn MMpeACTaBJICHNUC O 3aKOHC OONBIIINX YHMCEI KakK O IIPOsABJICHUU
3aKOHOMCPHOCTH B cnyt{aﬁHoﬁ HN3MCHYMBOCTH U O POJIM 3aKOHA OONBIINX YHCENI B

IpUpoJIe U OOIIECTBE.



