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Pabouass mporpamma 1o ydeOHOMY mnpeamery «Maremarukay (6a30Bblii  ypOBEHB)
(npenMeTtHas obnacTh «Maremarnka U WHpOpMaTHKa») (Jajiee COOTBETCTBEHHO — MpOTrpaMma o
MareMaTuke, MaTeMaTHKa) BKIJIIOYAeT TIOSICHUTEIbHYIO 3aliCKY, COIep)KaHue OOy4YeHus,
TUTAHUPYEMBbIE PE3YJBTAaThl OCBOSHHSI TPOTPAMMBI TI0 MaTEMAaTHKE.

[TOACHUTEJIBHAA 3AIINCKA

PaGouass mporpamma Mo MareMartuke Ui OOyYaroIIUXCs C 3aJCPKKOW ICHXHYECKOTO
pasButus (manee — 3I1P) Ha ypoBHE OCHOBHOTO 00IIero 0oOpa3oBaHMs MMOATOTOBICHA HA OCHOBE
denepanbHOTO rocynapcTBEHHOTO 00pa30BaTeIbHOTO CTaHAAPTa OCHOBHOTO OOIIETro 0Opa3oBaHUs
(ITpuxaz Munnpocsemenust Poccun ot 31.05.2021 1. Ne 287) (manee — ®I'OC 0O0O0),
denepanbHO ananTHPOBaHHOW 00pa30BaTEIBLHON MPOrpaMMbl OCHOBHOTO OOIIETro 0Opa3oBaHHUs
Ui OOyYalOMIMXCS C OTPAaHUYCHHBIMH BO3MOXHOCTSMH 370poBbs ([Ipuka3 MuHnpocBenieHus
Poccun ot 24 Hos10ps 2022 1. Ne 1025), ®enepanbHoil paboueii nporpaMMbl OCHOBHOTO OOIIETO
oOpa3oBanus 1o ydeOHOMY Tpeamery «Maremarukay, denepanbHOil MPOrpaMMbl BOCIUTAHUS, C
YUETOM paclpeleieHHBIX 110 KilaccaM IPOBEpsIeMbIX TpeOOBaHUI K pe3ylbrataM OCBOCHHUS
denepanbHO ananTHPOBaHHOW 00pa30BaTEeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs
IUIs1 OOYJaIOUINXCSl C 33JIePKKOM MICUXUYECKOTO pa3BUTHA. B pabodeld mporpaMMe y4TEHBI UICH U
nonoxeHus: KoHuenuu pa3BuTus Maremarndeckoro oopasosanus B Poccuiickoit denepanmu.

OO0mas xapakTepucTuKa y4eOHOro npeamera «Maremaruka

VYuebubiii mpeamer «MaremMaTHKay BXOIUT B MpeIMETHYIO o0nacte «MaremaTnka u
uHpopmatuka». OH CIOCOOCTBYET pPAa3BUTHIO BBIYUCIUTEIBHONM KYyABTYpbl M JIOTUYECKOTO
MBIIUICHUS, (OPMUPOBAHHIO YMEHHS TIOJB30BaTbCs aJIrOPUTMaMH, a TaKkKe MPHOOPETEHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX B MOBCETHEBHOM *kM3HM oOydaromuxcs ¢ 3IIP. YueOHnsbiit
IpeIMeT  pPa3BUBAaET  MBILIUIEHWE, NPOCTPAHCTBEHHOE  BOOOpa)k€HUE, (PYHKIMOHAIbHYIO
IrpaMOTHOCTb, YMEHHUS  BOCHPUHUMArh M  KPUTUYECKH aHAIM3UPOBaThb  MH(OPMALHIO,
MIPEJICTABICHHYIO B PA3JIMYHBIX opMax.

OOyuenne maremaruke JaéT BO3MOXXHOCTb pa3BuBarh y oOydaromuxcs ¢ 3I[IP Tounyto,
paloHaIbHYI0 U MH(GOPMATUBHYIO pe€4Yb, YMEHHE OTOMpaTh HauOosiee MOIXOISIIME S3bIKOBBIE,
CUMBOJIMYECKHE, Tpaduueckue CcpeacTBa JUisl BBIPAKEHUS CYXKAEHUH W HaBIIHOTO MX
IIPEACTABIICHMUS.

Heo0xonumMbIM KOMIIOHEHTOM OOMIEHl KyJIbTypsl B COBPEMEHHOM TOJKOBAHWUU SIBJISETCS
oOmiee 3HAKOMCTBO C METOJaMH IO3HAHUS JEHCTBUTEIBHOCTH, NMPEACTABICHUE O IpeIMeTe U
METO/laX MaTeMaTHKH, UX OTIMYHUM OT METOAOB APYIMX €CTECTBEHHBIX M I'YyMaHUTApHBIX HaykK, 00
OCOOEHHOCTSIX MPUMEHEHMsS] MaTeMaTHK{ JJIsl pEelIeHHs HAyYHbIX U MPHUKJIAJHBIX 3a7ad. Takum
o0pa3zoM, mMaremMaTHueckoe oOpa3oBaHHE BHOCHUT CBOIl BKJIaa B (OpMHpOBaHUE OOIIEH KyIbTYphI
YeJoBeKa.

N3yyeHne MaTeMaTHKH TaKXe CIIOCOOCTBYET 3CTETMUYECKOMY BOCHUTAHMIO YEJIOBEKa,
ITOHUMAHHUIO KPacoThl M U3SIIECTBA MAaTEMAaTUUECKNUX PACCYXKIEHUM, BOCIIPUATHIO T€OMETPUYECKHUX
(bopM, YCBOCHHIO UJIEH CUMMETPHH.

[Iporpamma oTpakaer cojepkaHue o0yueHus npeamery «MaTeMaTHuka» ¢ y4eToM OCOOBIX
oOpa3zoBaTenbHBIX MOTpeOHOCTell oOyuatommxcss ¢ 3IIP. OBnaneHue ydueOHBIM MPEIMETOM
«MaremaTukay MpeCTaBIsIeT OMPENSICHHYIO CIOXKHOCTh s ydammxcs ¢ 3[1P. V oOyuaromuxcs
c 3IIP naunOonee BbIpa)k€Hbl OTCTABAHUS B PA3BUTHUU CIOBECHO-JOIMYECKHX (DOPM MBIIIICHHS,
M03TOMY aOCTpaKTHbIE W OTBJIEUEHHBbIE KaTeroOpuu UM TPYIHOIOCTYNHBL. B To)ke Bpems mnpu
CeLUANIbHOM OO0y4YeHHH oOyyaromuecss MOTYT BBIIOJHATH 3aJaHus 1o anroput™my. OnHu
BOCIIPUMMYMBBEI K IOMOIIH, MOTYT BBINOJHUTH IIEPEHOC HA AHAJOTWYHOE 33JaHUE YCBOECHHOTO
criocoba pemteHusi. CHHKEHUE Pa3BUTHS MBICIUTENBHBIX ONEpaluii U 3aMEeIJICHHOE CTaHOBIICHHUE
JIOTMYECKUX JEHCTBUH NPUBOAAT K HEAOCTATOYHOM OCMBICIEHHOCTH COBEPUIAEMBIX Y4EOHBIX
neiictBuil. Y oOydarommxcsi 3aTpyJHEHbl CUETHBIC BBIUYMCIECHUS, IMPOU3BOAMMBIE B yMme. B



MUCHMEHHBIX BBIUYMCICHUSX OHH MOTYT MPOMYCKAaTh OJWH U3 MPOMEXKYTOUHBIX maros. Ilpu padorte
C YHCIOBBIMHM BBIPQKEHUSMHM, BBIYMCICHHEM WX 3HAYEHUS MOTYT HE YIEPKHMBaTh NPABWIbHBIN
nopsiok aercTBuid. Ilpu ympomenun, npeobpazoBanuu BelpaskeHui yuamuecs: ¢ 3I1P He moryr
CaMOCTOATENIbHO MPUHSATH PELIEHUE O MOCIEI0BATEIbHOCTH BBINOJIHEHUS AeicTBUA. KOHKpEeTHOCTD
MBIIIJIEHHS OCJIOKHSET YCBOCHUS HaBblKa PELLIECHUS! YPAaBHEHUN, HEPABEHCTB, CUCTEMbI YPaBHEHUH.
WM manonocTynHo coBepiieHre o0paTUMbIX ONEpalui.

Huskmii ypoBeHb pa3BUTHSI JIOTMYECKHUX OIEpaluii, HeI0CTaTOYHas O0O0OIIEHHOCTh
MBIIUICHHUS] 3aTPYAHSIOT HU3ydyeHue TeMbl «DYyHKUMM»: TpU OMNpelneieHUH (QYHKIMOHAIBHON
3aBUCUMOCTH, TIpH ONUCAaHWM TpadUUYecKOl  CHUTyallud, HCHONb3ysd T'C€OMETPUYECKHUH,
anrebpanveckuii, (QyHKIMOHANBHBIM s3bIKU. Hepeako yuamiuecss He BUAST Pa3HUIBl MEXIY
o01acTeio onpenencHust PyHKIUU U 001aCThIO 3HAUCHUH.

Pemennie 3amad CONpsHKEHO € TPYAHOCTSIMH O(GOpPMIICHHSI KpaTKOM 3amucu, MpOBeIeHUs
aHajM3a YCIIOBHS 3a/aud, BbIeNEHHs cymectBeHHoro. OoOyuatommecs c¢ 3I1P 3arpynusroTcs
cenaTh YMO3aKIOYeHHE OT OOILEero K YacTHOMY, HEPEIKO BHIOMPAIOT HEepalOHAIbHBIE CIIOCOOBI
pellIeHNs, UHOTAa OTPAaHUYMBAIOTCSI MAHUIYJISILUSAMU C YUCTaMH.

[Ipy wu3ydyeHuu reoMeTpuueckoro marepuana oOyuatomuecs ¢ 3[IP crankuBawoTcs ¢
TPYJHOCTBIO JIEJIaTh JIOTUYECKUE BBIBOJIBI, CTPOUTH I1OCIIE0BAaTENbHbIE paccyxaeHus. Hermpounsie
3HAHUSA OCHOBHBIX TE€OPEM T'€OMETPUU MPHUBOJIUT K OLIMOKAM B PEIIEHUU F€OMETPUUECKUX 3aJ]ad.
OOyuaronmecss MOTYT TOJMEHHTH (OPMYIly, HENpaBHIILHO NPUMEHHTh TeopeMmy. K cepbe3HbIM
omuOKaM B pEIIeHWHd 3aJad NOPUBOAST HEIOCTATOYHO PAa3BUTHIE IMPOCTPAHCTBEHHBIE
npeacTaBieHus. MM CI0XHO BBITIOJHHUTH YEPTEXK K YCIOBHIO, B MUCHBMEHHBIX paboTax OHHU HE
MOTYT MPUBECTH OOBSICHEHUE K YEPTEKY.

ToyHOCTh 3alIOMMHAHHUS U BOCIPOM3BEACHMS y4€OHOIO MaTepualla CHUYKEHBI 10 MPUYHUHE
cl1IabOCTH MHECTHUYECKOM J1eATeNIbHOCTH, CYXeHus oObema mnamatu. OOyuarommmcs c¢  3IIP
TpeOyercst OoJbIlle BpEMEHH Ha 3aKpeIUieHHE MaTepuaia, akTyalu3alus 3HaHWH 10 Omope Mpu
BOCITPOU3BE/ICHUH.

Hnst  mpeojosieHust TpPyIHOCTEH B M3ydyeHHH YydyeOHOro mnpeamera «MaremaTukay
HeoOXoaMMa ajanTanuss o0beMa M XapakTepa y4eOHOro MaTepuaga K I103HaBaTeIbHBIM
Bo3MOKHOCTsIM yuamuxcsi ¢ 3[IP. Cnexgyer y4eOHBIN MaTepwan MNPENOJHOCHUTh HEOOIBITMMHU
MOPIMAMHU, YCIOXHSS €ro IMOCTENEeHHO, W3bICKMBATh CIOCOOBI aJanTallud TPYIHBIX 3aJaHuH,
HEKOTOpBIE TEMBI J1aBaTh KaK O3HAKOMMTEIbHBIE; UCKIIIOUATh OTJENIbHbBIE TPYIHbIE 10KA3aTEIbCTBA;
TEOPETUYECKUI MaTeprall PeKOMEHIYETCs M3y4aTh B IPOLIECCE MPAKTHUYECKON AEATEIbHOCTU IO
pemienuto 3a1a4. OpraHu4eckoe eIUHCTBO MPAKTUUYECKONM U YMCTBEHHOH JIEATENbHOCTH ydalluxcs
Ha YpPOKax MAaTeMaTHKH CHOCOOCTBYIOT MHPOYHOMY U CO3HATEIbHOMY YCBOEHHMIO Oa3HCHBIX
MaTE€MaTHYECKUX 3HAaHUU U YMEHMUIA.

]_le.l'll/l U 3aJa4Y4 UH3YyYCHU A yqeﬁﬂoro npeamMera «MaTeMaTHKa»

[TpropuTeTHBIME LIETIIMU O0yUEHHUSI MaTeMaTrKe B 5—9 kiaccax sSBISIOTCS:

= ¢dopMHUpOBaHWE  IEHTPAIBHBIX  MaTeMaTHYeCKUX  MOHATUNA  (YUCTI0,  BEIMYMHA,
reomeTpuyeckas (Qurypa, TmepeMeHHas, BEpOATHOCThb, (YHKIHUsSA), OOECIEUNBAIONINX
MPEEMCTBEHHOCTh M TEPCIEKTHBHOCTh MAaTeMaTHUYECKOTO 00pa3oBaHUs OOYYaIOMIUXCS C
3I1P;

= moxseAeHue oOydaromuxcst ¢ 3[IP Ha goCcTymHOM 1 HUX YpPOBHE K OCO3HAHHUIO
B3aUMOCBS3M Mar€MaTUKH M OKPYXAIOLIEro MHpa, MOHMMAaHHUE MaTeMaruKd KakK YacTu
00111el KyJIbTyphl UeJIOBEUECTRA;

" pa3BUTHE WHTEIJICKTYaldbHBIX M TBOPYECKUX crocoOHocTe oOydaromuxcs ¢ 3IIP,
MMO3HAaBaTEIHLHOMN AKTUBHOCTH, MHCCICAOBATCIIbCKHUX YMeHHfI, KPUTHYHOCTHU MBIIIJICHUA,
MHTEpeca K U3yYEHUI0 MaTeMaTUKH;

= dopmupoBanue (HYHKIIMOHAIHLHOM MaTeMaTHYECKON TPaMOTHOCTH: YMEHHsI pacliO3HAaBaTh
MMPpOABJICHHUA MATCMATUYCCKUX HOHHTHﬁ, OGBGKTOB )41 3aKOHOMepHOCTefI B PpCaJIbHbIX
KU3HEHHBIX CHUTyallUsIX W TpPU M3YYEHHHM JPYTUX Y4YEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (hOpMYIHPOBATh UX HA SI3BIKE MAaTEMATUKH U CO3/aBaTh



MareMaTu4ecKre MOJIeNH, IPUMEHATh OCBOCHHBIM MaTeMaTUYeCKUil anmapar /Ui pelieHus
IPAaKTUKO-OPUEHTUPOBAHHBIX 3aJlady, HWHTEPIPETHPOBaTh M  OLIEHUBATh IOJIyYCHHBIE
pE3ybTaThI.

JlocTrkeHue 3TUX Leei 00ecreuynBaeTcsl pelIeHUeM CIeyIOIuX 3a/1a4:

* QopmupoBare y obOyuatomuxcs ¢ 3[1P HaBblkM y4eOHO-TIO3HABATEIHHON IESATEILHOCTH:
IUIaHUPOBaHKUE palOThl, MOMCK PALMOHAIBHBIX IYTEH €€ BBIIOJIHEHUS, OCYLIECTBICHUS
CaMOKOHTPOJIS;

" CHocOOCTBOBATh MHTEIUIEKTYalIbHOMY DPAa3BUTHIO, (DOPMHUpPOBAaTh KauecTBa, HEOOXOIUMbIE
YeJOBEKY Il TOJHOLEHHOM JKM3HM B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHBIC
MareMaTu4eckol  JESTeNbHOCTH:  SCHOCTM M TOYHOCTH  MBICIHM,  HHTYMIIHH,
IPOCTPAHCTBEHHBIX MPEICTABICHHH, CIOCOOHOCTHU K TPEO0ICHUIO TPYIHOCTEH;

* (opmMupOBaTh KIIIOUEBbIE KOMIIETEHLIMH Yy4YallUXCsi B paMKax HIpeAMETHOH o0nactu
«Maremaruka 1 HH)OpMaTHKA;

® pa3BUBATh MOHATUHHOE MBIILIEHUs oOydaromuxcs ¢ 311P;

" OCYLIECTBIATh KOPPEKLUMIO IO3HABATENbHBIX MpolreccoB oOyvaromuxcs ¢ 3IIP,
HEOOXOIMMBIX Ul OCBOEHUS MPOrpaMMHOI0 MaTepuala 1o yueOHoMy IpeaMery;

" [IpeaycMaTpHBaTh BO3MOXXHOCTh KOMIIEHCAIIMH OOpPa30BATENIbHBIX NE(UIIMTOB B OCBOCHUHU
IPEALECTBYIOIIEro POrpaMMHOro Marepuana y odyuatonuxcs ¢ 3IIP u HegocTarkoB B UX
MaTeMaTH4eCKOM pa3BUTHH;

* c(hopMHUPOBATH YCTONYMBBIM HHTEPEC YUALIUXCS K IIPEIMETY;

® BBIABJIATH U Pa3BUBAaTh MaTeMaTHUECKUE U TBOPUECKUE CIIOCOOHOCTH.

OCHOBHBIE JIMHUU COJEPKAHUS Kypca MaTeMaTuku B 5-9 kiaccax: «Hucna u BEIYUCICHUS,
«Anrebpa» («AnreOpandeckue BBIPAXKCHHUSA», «YpaBHEHHS U HEPABEHCTBAY»), «DYHKIUN»,
«leomerpusi» («l'eomerpuueckue ¢Gurypsl M HX CBOHCTBa», «l3MepeHue reoMeTpuyecKux
BEJIMYUH»), «BepoATHOCTh U cTaTucTUKa». J[aHHbIE JIMHUM Pa3BUBAIOTCS NapajuIeIbHO, KaKJas B
COOTBETCTBHM C COOCTBEHHOM JIOTMKOW, OJHAKO HE HE3aBUCHMMO OJIHA OT JPYroi, a B TECHOM
KOHTAaKTe M B3auMojeicTBUU. Kpome »3Toro, uMx OOBEAMHSIET JIOTMYECKas COCTaBIISAIOILAs,
TPaJUIMOHHO TMpHCYyL[as MareMaTUKe UM NPOHM3BIBAIOIIAs BCE MaTeMaTHMYecKue Kypehl U
cogepxarenbuble  auHUM.  CdopmynupoBanHoe B DenepaibHOM  TOCYIapCTBEHHOM
o0pa3oBarelbHOM CTaHJapTe OCHOBHOTO 00Iero oOpa3oBaHHUs TpeOOBAHUE «YyMETh ONEPUPOBATH
MOHATHUSIMU: OTIpE/IETICHHE, aKCUOMa, TEOpEMa, J0Ka3aTeIbCTBO; YMEHUE PACcIIO3HABATh UCTUHHbBIE U
JIO)KHbIE BBICKA3bIBAaHMSA, NPHUBOAUTH IMPHUMEPHl U KOHTPIPUMEPBI, CTPOUTH BBICKA3bIBAHUS W
OTpHUIIaHMs BBICKA3bIBAHUI» OTHOCUTCS KO BCEM Kypcam, a (JOpMUpPOBAHUE JIOTUYECKUX YMEHUI
pacripeiesisieTcsi 1o BCeM rojiaM 0O0yueHHsl Ha YpOBHE OCHOBHOTI'O 0011ero 00pa3oBaHMsL.

ConepxaHue 00pa30BaHUs, COOTBETCTBYIOILEE MPEIMETHBIM pe3ylbTaraM OCBOEHUS
denepanbHOl pabodelt MporpamMMbl, paclpenenéHHbIM 0 TrogaM OOydeHUs, CTPYKTYpHPOBAHO
TakUM 00pa3oM, 4YTOObl KO BCEM OCHOBHBIM, MPUHIMIHAIBHBIM BOIpOcaM oOOyuarouuecs
o0pamiaauch HEOJHOKPAaTHO, 4YTOObI OBJIAZICHHE MATEeMAaTHUYECKUMHU TMOHATHSAMM U HaBBIKAMH
OCYHIECTBIIJIOCh ~ TOCHEAOBAaTeIbHO W MOCTyHareiabHO, ¢  COOJIOIEHWEM  IpPUHLHUIIA
IPEEMCTBEHHOCTH, a HOBbIE€ 3HAHHUS BKIIOYAIMCh B OOLIYI0 CHCTEMY MaTeMaTHYeCKHUX
npenctaBieHuid  obydaromuxcst ¢ 3IIP, pacmmpsas u  ymiyonas e€, oOpa3ys IMpoYHbIE
MHOXECTBEHHbIE CBsA3H. O0Iue eI u3ydeHus yaeOHoro npeamera «MareMaTukay MpecTaBlIeHbl
B ®enepasbHOM paboyeil mporpaMMe 0CHOBHOTO 00IIero 00pa3oBaHUsl.

Oco0enHocTn 0TOOpPa M agaANTALUM Y4eOHOI0 MAaTepHuaJsia 0 MaTeMaTHKe

OOyuenue ydeOHOMY mpenmery «MaremMaruka» CTPOUTCS Ha CO3JaHUH ONTUMAJbHBIX
YCJIOBHH JUIsI YCBOGHMsI TIporpamMmHOro Matepuana oOydatomumucs ¢ 3[1P. bonpmoe BHUMaHuE
yaensieTcss oTOopy y4eOHOro wmarepualia B COOTBETCTBHU C MPHUHIUIIOM JOCTYMHOCTH TIpU
COXpaHEHUHU 001Iero ©6a30BOr0 YpPOBHS, KOTOPBIM JOKEH MO COAEPKaHUI0 W 00BeMy OBITH
amanTupoBaHHBIM i oOydarormxcsi ¢ 3[IP B cooTBETCTBUM ¢ WX 0COOBIMH 00pa30oBaTeIbHBIMU
noTpeOHocTsaMH. CrienyeT oOIerdYuTh OBIaicHne MaTepranioM odydarommmucs ¢ 3[1P mocpeactom



€ro JeTajJbHOrO OOBSICHEHUS C CHUCTEMAaTHMYECKUM IIOBTOPOM, MHOTOKPAaTHONW TPEHHPOBKH B
NPUMEHEHUH 3HAHUH, UCTIOJNIb3ys IPUEMBI aKTyalln3aluy (BU3yabHas ONOpa, HaMsITKa).

@denepanbHasg  NporpaMMa  IPEAyCMAaTPUBAaeT  BHECEHUE  HEKOTOPBIX  M3MECHEHUM:
YMEHBbIIEHHE 00bEMa TEOPETUUECKUX CBEAECHUH, BEBIHECEHUE OTIENIBHBIX TEM WM LIEJIbIX Pa3/ieloB
B Marepuaibl sl 0030pHOT0, 03HAKOMUTEIBHOTO U3yUCHUSI.

N3menenuss nporpamMmsbl B 5-9 kiaccax

Martematuka B 5 1 6 kjaccax

B 03HaKOMUTEJIIBHOM IUIaHE PEKOMEHIYETCS H3ydaTh clefyomue Temsl: «Pumckas
Hymepauus», «PaBuble ¢urype», «lumuaap, xonyc, mapy, «Kyo», «IpsmoyroabHbIi
napauienenunen», «llepemerienne no KOOpAMHATHOW mIpsAMoi», «Monyns uncnay, «Huciaosbie
npoMexyTkn»; «Macmrad» (u3ydaercs B kypce «l'eorpadus»); «M300pakeHre reoMeTpuyecKux
buryp Ha HEJIMHOBAaHHOM Oymare C HCHOJb30BaHMEM IMPKYJs, JIMHEHKH, YrOJIbHUKA,
TpaHcnopTupa», «JlnuHa okpyxHOCcTH», «llnomans kpyra», «llapamnensHble IHpsMbIe»,
«Ilepnenaukynspusle npsmseie», «OceBas U LEHTpalbHas CHUMMETpUW» (M3ydaeTcsi B Kypce
reomeTpun); «becKOHEUHBIE TMEPHOAWYECKHE MAeCATHYHBIE npoou. JlecsituuHOoe mnpHOIMKEHHE
OOBIKHOBEHHOM ApoOu» (M3ydaeTcs B Kypce ainreopsbl).

CnenyeT yMEHBLINTh KOJIMYECTBO YacoOB Ha cieayrolue TeMbl: «PemeHue jornueckuit
3amau», «/lnuHa otpeska», «lllkanel»y, «PacnpenenuTeNnbHbI 3aKOH YMHOMKEHUS», «3alucCh
MIPOU3BEICHUS ¢ OYKBEHHBIMH MHOXUTEIAMW», «[locTpoeHne koHpuUrypauuii u3 yacrted MnpsiMou,
OKPY>KHOCTM Ha HEJIIMHOBAaHHOW M Kier4yarol Oymare», «[lemutenu u kpatHble. [IpusHaku
AenmuMocT, «Hanbonpmmii o0muii AenuTens 1 HauMeHsblIee obmiee KpaTHoe. JenmMMoCcTh CyMMBI
u npousseneHus». «IIpuBenenue nqpodu Kk HOBOMY 3HaMeHarTeno», «HaxoxaeHne yacTu 1esnoro u
1enoro mno ero yactuy». «OKpyriieHue AECATUYHBIX Apodei». «PemieHue 3amay nepedopoM Bcex
BO3MOXKHBIX BapuaHTOB». «CocTaBieHHE OYKBEHHBIX BBIPDAKEHMH 110 YCIOBHIO 3a7auyi».
BricBoOoaMBIIMECS Yachl MOXHO HMCIOJIb30BaTh HAa MOBTOpPEHHE (B Hadaje U KOHIE Y4eOHOro
roja), Ha U3yuyeHue Hauboisiee TPYJHBIX U 3HAUUMBIX TeM: B V KJlacce — Ha pelleHUe YpaBHEHHIH,
IpHUBEACHUE JApoOM K HOBOMY 3HAMEHATENI0, YMHOXXEHUE U JeJIEHUE JIeCATUYHBIX IpoOeH,
u3MepeHue yrioB; B VI kiacce — NEHCTBUS C IOJOKUTEIbHBIMU M OTPULATEIBHBIMHM UYUCIIAMU,
pellleHre ypaBHEHUH, CII0)KEHWE W BBIYMTAHUE YHCEN, COAEpKAIIUX eIyl U ApOOHYIO 4acTb, Ha
YMHOKEHHE U JIeJIeHHEe OOBIKHOBEHHBIX APOOEii.

Auredpa

B 03HaKOMUTENIBHOM IUIaHE PEKOMEHYETCSl U3y4daTh clenyromue TeMel: «ppanuonanpHele
yucna. JlelictBurenbHble uucia», «CpaBHEHHME JEWCTBUTENbHBIX 4HCEN, apudmernyeckue
JEeUCTBUS C NEHCTBUTENbHBIMU YHcIaMny, «Haxoxaenue npuOIMKeHHbIX 3HaYeHUH KBaJpaTHOIO
KOpHs», «Teopema Bueray, «PemieHus ypaBHEHHN TPETbEM M YETBEPTOM CTENIEHEHN pa3IokKEHHEM Ha
MHOXKMTEMH», «Dynkima y =VX 1 ee rpaduk», «[1orpemHocTs U TOYHOCTh MPHOIMKEHUS,
«UeTHble ¥ HeueTHble QYHKIMHY», «DyHKIUS y=X"», «DyHKIHSI y= ax®, ee rpaduk U CBOICTBa.
I'padpuku QyHkuit y= ax’+nu y=a(x-m)2, «YpaBHEHHE C JIByMsI IEPEMEHHBIMHU U €ro rpaduK»,
«"paduyecknii criocod pemeHnsi CUCTeMbl ypaBHeHHI, «300pakeHre WIeHOB apruMeTHIECKON
U TEOMETPUYECKOM IMPOTrpecCUd TOYKaMU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEHHBIM W
SKCINOHEHIMAIBHBIN POCT. CII0KHBIE TPOLIEHTHI».

Crnenyer yMEHBIIMTH KOJIMUYECTBO 4acOB Ha U3yuyeHHUE TeM: «PopMyibl», «JloKa3aTelbCcTBO
TOXJECTBY», «JIMHEWHOe ypaBHEHUE C JBYMSI HEU3BECTHBIMUY, «I'papuK JTMHEHHOTO ypaBHEHHS C
IBYMsSI TepeMeHHBIMUY», «['paduueckoe pelieHne JUHEWHBIX YpAaBHEHMH M CHUCTEM JIMHEHHBIX
ypaBHEHHUI», «CBONCTBA KBaAPATUYHONU (DYHKIIUN.

BricBoOOMBIIMECST Yachl PEKOMEHAYETCs MCIONb30BaTh: JUIA JIydlled MpopaboTKU
HanOoyiee BaXXHBIX TeM Kypca: «Pemienne ypaBHeHU», «PelmieHne CHUCTEM ypaBHEHHII»,
«CoBMecTHbIe JIeHCTBHA ¢ JpobsMu», «lIpuMeHeHHe CBOMCTB apH(PMeETHYECKOro KBaJIpaTHOIO
KOpHsI»; Ha TIOBTOPEHME, pellleHue 3ajad, Ipeodpa3oBaHre BhIpAXKEHHI, a TaKKe Ha 3aKperieHue
U3y4YEHHOI'0 MaTepHuaa.

I'eomerpust



Cnenyer OCHOBHOE€ BHUMAHUE YJEJINUTh MPAKTUUYECKON HAIpPaBIEHHOCTU Kypca, UCKIIOUHUB U
YIPOCTUB HauboJiee CIOXKHBINA I BOCHPUSTUS TeopeTHdeckuil marepuan. Ha ypokax reomerpun
HE00X0/IMMO MaKCHUMAaJbHO HCIIOJNB30BaTh HATJSAHBIE CpeAcTBa OOyueHHs, OOJbIIe MPOBOAUTH
MPAKTUYECKUX paboT C ydaumumucs, pemats 3aaadu. CTpOUTh pellleHue 3a/ay MPU MOCTOSHHOM
OOpaIIeHN! K HaTJIATHOCTH — PUCYHKaM M YepTeKaM.

O3HaKOMUTENBHO JaTh TeMbl: «TeopeMbl M 10Ka3aTeNbCTBO. AKCHOMBIY, «JloKa3aTenbCcTBO
OT NPOTUBHOIO», «CyYIIECTBOBAHME M €IMHCTBEHHOCTb NEPIEHAUKYJApa K HOpaAMoi», «Metoxq
reOMEeTpUYECKuX MecT», «Meton yaBoeHuss Menuasbl», «Teopema @aneca U Teopema o
IIPONOPLUUOHAIBHBIX OTpe3Kax», «LleHTp macc TpeyroibHuKa», «I3MEHEHNE TPUTOHOMETPUIECKUX
byHkuii npu Bo3pactaHuU yriay, «Dopmyibl A paJdycoOB BIHCAHHBIX M OMUCAHHBIX
OKPY>KHOCTEH IPaBUIBHBIX MHOTOYTOJBHUKOBY, «YpaBHEHUE NPsAMOily, «JBuxeHue», «CBoilcTBa
NBUXKeHUs», «TeopemMa O NMPOM3BENEHUHM OTPE3KOB XOpJ, TEOPEMBI O IPOU3BEICHUU OTPE3KOB
CEKYIIUX, TEOpPEMa O KBaJpaTe KacaTeIbHON».

CrnenyeT yMEHBIIUTh KOJMYECTBO YacoB Ha u3ydyeHue TeM: «CHMMeTpUYHbIE (GUTYpHI.
OcHoBHbIE CBOMCTBAa oOceBOl cummerpum», «LleHTpanbHas cummerpus», «llapannenbHbiil
nepenocy», «lloBopor», «lIpeobpazoBanue momobusa. [lomobue COOTBETCTBEHHBIX 3IIEMEHTOBY,
«OCHOBHBIE 3a/1a4M Ha [TOCTPOCHUE C MOMOILIBIO LUPKYIS U JIUHEUKU», «/lekapToBbl KOOpAUHATHI
HAa TUIOCKOCTHY, «Perienne TpeyroinbHUKoBy, «[logobue Gpuryp».

BricBOOOIMBIIMECS Yachl HCIIOJIB30BATh HA PEIICHUE 3a/1a4 U TIOBTOPEHHE.

BeposiTHOCTH W CTATHCTHKA

B cBs13u ¢ TeM, 4TO IaHHBIN KypC BBI3BIBACT HAMOOJBINNE CIOKHOCTH JJIsI 00yUYaIOIIUXCSI C
3IIP, cBsA3aHHBIE CO CHUYKEHHBIM YPOBHEM pa3BUTHUSl CJIOBECHO-JIOTMYECKOIO MBIIUICHHS, €ro
U3Y4YEHHUE JOJDKHO CTPOUTHCS Ha 0a30BOM YPOBHE M JOCTYIHOM JUIsl YYEHHMKOB MarTepHale.
OcHOBHOE BHHMMaHUE CIeAyeT YIEIUTh pa3zielaM, CBSI3aHHBIMU C HOBTOPEHHEM IPOWUJIEHHOIO
Marepuana, YyBEIMYHUTh KOJIMYECTBO YIPAXKHEHUNW U 3aJaHUM, CBA3AHHBIX C IPAKTHYECKOU
JeSITeNIbHOCThIO 00yYaroIINXCA.

HeoOxonnMo mnepecMOTpeTh COAEp’KaHUE TEOPETHMUECKOTO MaTepuana M XapakTep €ro
U3JIOKEHUSA: TEOPETUUECKUI MaTepHrall IPENOAHOCUTE B IIPOLIECCE PEIICHUS 3a1a4 U BBIIIOJHEHHUS
3aJlaHU HarJIsJHO-IIPAKTHUECKOr0 XapakTepa; He TpeOoBaTh BBIBOJA M 3alIOMHUHAHMS CIIOKHBIX
dopmyn, pemieHHs HECTaHAAPTHBIX, TPYAOEMKHUX 3adaHuil. Psax Tem crnepyer wu3y4aTrh B
03HAKOMMTEIIHOM IJIaHE.

QenepanbHas TMporpamMma NpeAoCTaBlIseT aBTopy paloueil mnporpamMMbel CcBOOOJY B
pacnpesieieHuy MaTtepuana o 4eTBepTsaM (TpumecTpaMm). PacripesneneHue BpeMeHU Ha H3Yy4€HHE
TE€M B T€YEHHE y4eOHOIro rojla CaMOCTOATENbHO OmpesaesseTcs o0pa3oBaTeIbHOM OpraHu3anuei u
3aBUCUT OT oOcoOeHHocTed Tpynmnbel obOywaromuxcs ¢ 3[IP u ux ocoObix 00pazoBaTeNbHBIX
notpeOHOCTEH.

IIpumepHbie BUAbI JesTedbHOCTH oOyuyawmuxcss ¢ 3IIP, o0ycioBieHHble 0C00BIMHU
o0pa3oBaTeIbHBIMM  TNOTPEOHOCTSIMH M o0ecreyMBalOIIMe OCMBICJIEHHOE OCBOEHHeE
coJep:xkaHuM o0pa3oBaHus mo npeamery «MaremMaTuka

Conepkanre BUIIOB JeATeIbHOCTH oOydaronuxcsi ¢ 3IIP ompenensiercss mx ocoObiMu
o0pa3oBaTenbHbIMU NOTpeOHOCTAMU. [ToMuMO mmpoko ucnoabzyeMeix B @AOIT OO0 olmumx st
BCEX 00YyYaromMXcs BUJOB IEATEIBHOCTHU CIEAYET YCUIUTh BUbI ACSITENbHOCTU ClIeHUUIHbIE IS
JAHHOM KaTeropuu JeTei, oOecreynBaonue OCMBICIEHHOE OCBOCHHUE COJEp)KaHUs 0Opa3zoBaHUs
M0 TMpEeAMETY: YCUJIEHHE NPEeAMETHO-NPAKTUYECKON NEeATENbHOCTH C aKTHBH3AIMEl CEHCOPHBIX
CUCTEM; YEpEOBAHUE BUIOB IEATEIBHOCTH, 33JCHCTBYIOLUIMX PA3JIMUYHBIE CEHCOPHBIE CHCTEMBI,
OCBOEHME MaTepuaja C ONOpOM Ha alIropuTM; «IIOIIArOBOCTH» B H3YYEHHHM MaTepuaa;
MCMOJIb30BAHUE JIOTIOJTHUTEIBHOW BHU3YyalbHOM OMOPHI (CXEMbl, IIAOJIOHBI, OMOPHBIE TAOJIUIIBI);
pedeBOll OTYET O Mpollecce M pe3ysbTaTe NeATeIbHOCTH; BBINOJIHEHHE CHENHaNbHBIX 3aJaHHH,
o0ecreynBaOIUX KOPPEKLUHUIO PEryasiuu y4eOHO-TT03HABATEIbHON AEATEIIBHOCTH W KOHTPOIb
COOCTBEHHOTO pe3ysbTaTa.



®enepasibHasg TeMaTHYECKasi U TEPMUHOJIOTHYecKas Jekcuka cootBerctByer @AOIT O0O0.

Hns obywaroruxcst ¢ 3[1P cymecTBeHHBIM SIBISIOTCS TPHUEMBI pabOThI C JIEKCHYECKUM
MaTtepuaiaoM 1o npeamery. IIpoBoautcs cnenuanpHas padoTa 110 BBEACHUIO B aKTUBHBINA CIOBAph
oOy4aroluxcsi COOTBETCTBYIOLIEH TepMUHONOTMH. VI3yyaemble TEpMHHBI BBOJSATCS  Ha
MOJIUCEHCOPHOW ~ OCHOBE, 00s3aTeNibHAa BU3yalbHas MOAJCPKKA, aJIrOPUTMBI  pabOTBl €
OTpe/ieIEHUEM, OTIOPHBIE CXEMBI JIJISl aKTyaJIu3alui TEPMUHOJIOTHH.

MecTo yuyeOHOro npeamera «MareMaTuka» B y4eOHOM ILIaHe

B cootBerctBunm ¢ ®exepanbHbIM TOCYAAPCTBEHHBIM O0OpPa30BaTENbHBIM CTAHAAPTOM
OCHOBHOro oOmiero oOpa3oBaHusi yueOHbIH mnpeamer «MaTemaThka» BXOAUT B IPEIMETHYIO
obmnacts «MaTtemaTuka u HHGOpPMaTHKa» U SIBIETCS 00s3aTeNbHBIM s U3yueHus. B 5-9 kmaccax
yueOHblil mpeaMer «MaremMaTuKa» TPaJAULMOHHO H3Yy4aeTcsi B paMKax CIEIYIOIIUX Y4eOHBIX
KypcoB: B 5-6 kmaccax — kypca «MaTtematuka», B 7-9 kiaccax — KypcoB «Anredpa» (BKIroYas
AIIEMEHTHl CTaTHUCTHKH M Teopuu BeposiTHocTel) u «['eomerpusi». Hacroseit mporpammoit
BBOJIUTCS] CAMOCTOSITEIIBHBIN Y4eOHBII Kypc «BepOsITHOCTD U CTaTUCTUKAY.

O611ee 9rcio 4acoB, PEKOMEHIOBaHHBIX JJISl U3YYeHHs] MaTeMaTUKH (0a30BbIi YPOBEHb) Ha
YpOBHE OCHOBHOTO 00111eT0 00pa3oBanus, — 952 yaca: B 5 kimacce — 170 gacoB (5 4acoB B HEIENIO),
B 6 kitacce — 170 yacoB (5 yacoB B Henento), B 7 kiacce — 204 yaca (6 4acoB B HEJIENIO), B 8 Kj1acce
— 204 4gaca (6 yacoB B HeJen0), B 9 kitacce — 204 vaca (6 4acoB B HEJIEIIO).

I[lnanupyemblie pe3yJbTaThbl 0CBOEHHs YueOHOro nmpeamera «MareMaTuka» Ha YPpOBHe
OCHOBHOT0 0011Iero 00pa30BaHus

N3yyenne maremMarukd Ha YpOBHE OCHOBHOTO oOImiero oOpa3oBaHMsI HAIpPaBJICHO Ha
noctwkenne odOydaromumucss ¢ 3[IP  TUYHOCTHBIX, METaNpeAMETHBIX M  IMPEIMETHBIX
00pa30BaTEIBHBIX PE3YIIBTATOB OCBOCHHS YIeOHOTO MpEIMETa.

JIMYHOCTHBIE Pe3yabTAThl OCBOEHUS TPOTrPaMMBbI 10 MAaTEMATHKE XapaKTEPU3YIOTCA:

NAaTPUOTHYECKOE BOCTIMTAHUE:

MpOSABICEHUEM HHTEpeca K TMPOLUIOMY M HACTOSIIEMY POCCHMCKOW MaTeMaTHKH,
LIEHHOCTHBIM  OTHOILICHHEM K JOCTHUXEHUSM POCCHMCKMX MAaTEMaTUKOB W  POCCUHCKOU
MaTeMaTU4eCKOW HIKOJIbI, K MCIIOJIB30BAHUIO ATUX JOCTHXKEHHI B JPYIMX HayKaX W MPUKIAJIHBIX
chepax;

IrPa’XKAaHCKOE U JYXOBHO-HPABCTBEHHOE BOCIINTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOS3aHHOCTEM TpaKJaHWHA W peau3alliid ero Ipas,
MPEJICTABICHUEM O MAaTEeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3NIUYHBIX CTPYKTYP, SBICHUIA,
MpOLEAYp TPakJaHCKOro oduiecTBa (HampuMmep, BbIOOPHI, OIPOCHI), TOTOBHOCTBIO K OOCYKIEHHIO
ATUYECKUX MPoOIeM, CBI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM TOCTIKEHUIN HAayKU, OCO3HAHUEM
BOKHOCTH MOPAJIbHO-ITUYECKUX TMPUHIUIIOB B ACSITEIBHOCTH YYEHOTO;

TPYA0BOE BOCIIUTAHME:

YCTAHOBKOM Ha AaKTHBHOE y4YacTHE B PEIICHWH NPAKTHYCCKUX 3a7ad MaTeMaTHU4eCKOn
HANpaBIE€HHOCTH, OCO3HAHHWEM BAXKHOCTH MaTeMaTHYeCKOro OO0pa30BaHWs Ha MPOTSHKCHUH BCEH
KU3HH JUTsI YCTICITHOW TPO(ECCHOHATBHON NESITeIbHOCTA M Pa3BUTHEM HEOOXOAMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U MTOCTPOSHUEM WHIMBUAYAIBHON TPAEKTOPUU O0OpA30BaHUS U KHU3HEHHBIX
MJIAHOB C YYETOM JTUYHBIX HHTEPECOB M OOIIECTBEHHBIX TTOTPEOHOCTEH;

3CTETHYECKOEe BOCIUTAHHUE:

CIIOCOOHOCTBIO K OMOIIMOHAJIEHOMY W JCTETHYECKOMY BOCHPHATHIO MaTeMaTHYeCKUX
O00BEKTOB, 3ajay, PEIICHUN, PAaCCYXJACHUN, YMEHUIO BUIETh MaTEMaTUYeCKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

LHEHHOCTH HAYYHOT0 MO3HAHUS:

OpUEHTAIEH B JEIATEIPHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX NPEICTaBICHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS YEJNOBEKa, MPHUPOALI M OOIIeCTBa, MOHUMAaHUEM
MaTeMaTHYeCKOM HayKu Kak cQepbl YeIOBEYECKON MESITCIIbHOCTH, JTaloB €€ pa3BUTHS H
3HAQYUMOCTH JUJISl PA3BUTHUSl LIMBUJIN3ALMU, OBJIAJCHUEM SI3bIKOM MAaTEMAaTUKH U MaTeMaTH4eCKOU



KyAbTYpOHl Kak CpEICTBOM IIO3HAHUS MHpa, OBJAJACHUEM NPOCTEHIIMMM  HaBBIKAMU
HCCIIEI0BATENIbCKON JAEATENbHOCTH;

¢pusnyeckoe BocnuTanue, GopMHUpPOBaHUE KYJIbTYPbI 310POBbSI M 3MOIHOHAJIbLHOIO
0J1aroNnmoJIy4nsi:

TOTOBHOCTBIO IPUMEHSATh MareMaTHUeCKUE 3HAHUS B MHTEPECAX CBOETO 3/10pOBbs, BEICHUS
30pOBOro o0pasa >KM3HU (310pOBOE NHUTaHHE, COANTAHCUPOBAHHBIM PEXHUM 3aHATHM U OTIbIXA,
perynspHas ¢u3ndecKas aKTHBHOCTH), C(HOPMUPOBAHHOCTHIO HaBBIKA pEeQIIEKCHH, NPU3HAHHEM
CBOETO IpaBa Ha OUIMOKY U TaKOI'o e IIpaBa APYroro 4ejloBeKa;

IK0JIOTHYeCKOe BOCTIMTAHME:

OpUEHTalMel Ha NMPUMEHEHME MAaTeMaTHYeCKHUX 3HAaHUM Ui pelleHus 3ajad B 00JIacTH
COXPaHHOCTH OKpYKAalOLIEHl cCpefbl, IUIAHUPOBAHMSI IIOCTYIIKOB U OLEHKH HX BO3MOXHBIX
MOCIEICTBUM Ul OKpY’Karolled cpesbl, OCO3HAHHWEM IIOOAJIBHOIO XapaKTepa HKOIOIMYECKUX
npo0JeM U MyTel UX PelIeHuUs;

ajantanyus K M3MEeHSI0LUMCS YCJIOBHSM COLMAJIbHOI M NPUPOIHOIi cpeabl:

TOTOBHOCTBIO K JEHCTBHUSIM B YCJIOBUSIX HEONPEAEIEHHOCTH, MOBBIILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 IMPAKTUYECKYIO NEeSATeIbHOCTh, B TOM YHCIIE YMEHHUE YUYUTbCA Y APYIHX
Jrozied, MpuoOpeTaTh B COBMECTHOM JEATENbHOCTH HOBBIE 3HAHUS, HABBIKW M KOMIIETCHIMM M3
OIBITA APYTHX;

HEOOXOIMMOCTBI0 B (DOPMUPOBAHMM HOBBIX 3HAHUH, B TOM 4YHCIE (OPMYIHPOBATH HJIEH,
MOHATHUS, TUIIOTE3bl 00 OOBEKTaX M SIBJIEHUSX, B TOM 4YMCJIE PaHee HE H3BECTHBIX, OCO3HABAaTh
neQUIUTHI COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH, IUTAHUPOBATh CBOE pa3BHUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIUIO
KaK BbI30B, TpPEOYIOLIUMN KOHTpPMEpP, KOPPEKTUPOBaTh IPUHUMAEMbIE pEIIEHUs U JeHcTBUS,
(bopMyIUpOBaTh U OLICHUBATh PUCKU U MOCIEACTBUS, (POPMUPOBATH OIIBIT.

MeTtanpeameTHble pe3y/bTaThl:

B pesynbrare OCBOEHHs MNporpaMMbl 10 MareéMaTMKe Ha YpPOBHE OCHOBHOIO OOIIEro
oOpazoBanust y ooOydaromerocs ¢ 3I[IP Oynyr chopmupoBaHbl MeTanpeaMETHbIE PE3YNbTaThl,
XapaKkTepU3yIolIMecs  OBJIAJCHMEM  YHHUBEPCAJIbHBIMH  TO3HABAaTEIbHBIMH  JIEHCTBHSIMH,
YHUBEPCAIFHBIMA ~KOMMYHUKAaTHBHBIMH ~JICHCTBUSIMH W YHHUBEPCAJIBHBIMH  PETYISTHUBHBIMU
JNEUCTBUAMM.

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU MO3HABATEIbHBIMM A€l CTBUSIMMU:

YCTaHABIMBAaTh IPUYMHHO-CIECICTBEHHBIE CBSI3M B XOJE YCBOCHHMS MAaT€MaTH4EeCKOTO
MaTepHania;

BBISBIIATH 1€(UIMT JaHHBIX, HEOOXOAUMBIX JIJIsl peIlIeHHsI TOCTAaBICHHOM 3ajauu;

C MOMOUIBIO YYMTENS BBIOMpATh CHOCOO pElIeHUs MaTeMaTHMYecKOH 3aj1adyu (CpaBHUBATH
BO3MOJKHBIE BAPUAHTHI PELLICHHUS);

IPUMEHSTh U IPE0Opa30BbIBaTh 3HAKW U CUMBOJIBI B X0/I€ PELICHUS] MATEMaTHUYECKHX 33/1a4;

YCTaHABJIMBATh UCKOMOE U JIAHHOE IIPU PELICHUH MaTEMaTUYECKOH 3aaun;

MOHMMATh U UHTEPIIPETUPOBATH HH(OPMALIMIO Pa3IMYHbIX BUJOB U (JOPM MPE/ICTaBICHHUS,

WITIOCTPUPOBATh pelllaeMble 33a4i TpapuuecKUMH CXeMaMHu;

3¢ (HEeKTUBHO 3alIOMUHATh U CUCTEMATU3UPOBATh MHPOPMAIIHIO.

MOHUMATh U UCTOJIB30BATh MAaTEMaTHUECKUE CPEJICTBA HAMIATHOCTH (rpadMKu, TuarpaMMsl,
Ta0JINLIBI, CXEMBI U JIP.) JUIS WUTIOCTPAIK, HHTEPIIPETAllUY, apTyMEHTaIUH.

OBJajieHHe YHUBEPCAIbLHBIMH Y4eOHBIMH KOMMYHUKATHBHBIMH e CTBUAMU:

OpraHU30BBIBATH y4eOHOE COTPYAHUYECTBO M COBMECTHYIO IESTENBbHOCTh C YUYHMTEIEM U
CBEPCTHUKAMH B IIPOLIECCE PELIEHUS 3a1a4;

B3aMMOJICIICTBOBATh M HAaXOJUTh OOIIUE CIOCOOBI paboThl; paboTaTh B IpyIle: HAXOAUTH
of1ee perieHre 1 paspeniarb KOHQIUKTH HA OCHOBE COTJIACOBAHUS MO3UIMHA U yuéTa MHTEPECOB;
ClIymiath napTaépa; GopMyaupoBaTh, apryMEHTUPOBATh U OTCTaUBaTh CBOE MHEHUE;

IPOTHO3UPOBATh BO3HUKHOBEHHE KOH(DIMKTOB MPHU HAIMYMM DPA3HBIX TOYEK 3PEHUS U
paspenatbe KOH(QIUKTHI HA OCHOBE Y4€Ta MHTEPECOB M MO3UIUN BCEX YIACTHUKOB;



apryMEHTHUPOBaThb CBOIO IIO3ULHIO U KOOPAMHHUPOBAThH €€ C IO3ULUAMHM IAapTHEPOB B
COTPYAHHYECTBE MPHU BBIPAOOTKE OOIIETO PEIICHUS] B COBMECTHOM NIEATEILHOCTH;

BBIITOJIHATH CBOK 4YaCTb pa6OTBI, AOCTUTaTh KAYCCTBCHHOT'O PE3yJibTaTa U KOOPAWMHUPOBATH
CBOM JICKCTBUS C APYTHUMH YWiICHAMU KOMAaH/IbI;

OIICHUBATh KAUYECTBO CBOETO BKJIAJa B OOIINI IPOAYKT.

OBj1ajieHHe YHHBEPCAJbHBIMH Y4eOHBIMHU PeryJATUBHBIMHU AeHCTBUSIMM:

CTaBUTBh LICJIN, BBIGI/IpaTB " CO3daBaThb AJITOPUTMbI IJId pCHICHUSA y‘-Ie6HbIX MaAaTEMATHUYCCKUX
npo0em;

IJIAaHUPOBAT MW OCYHICCTBJIATH JACATCIBHOCTb, HAINPABJICHHYI0O Ha PCHICHUC 3aJdad
HCCIIEI0BATENIbCKOTO XapaKTepa.

GbopMyIUpOBaTh U YACPKUBATH YICOHYIO 3a/1a4y, COCTABIATh IJIaH U TIOCTIEIOBATEIBHOCTh
JIENCTBHI;

OCYIIECTBIISATH KOHTPOJIb IO 00pa3iy ¥ BHOCUTh HEOOXOIUMBIC KOPPEKTUBHI;

KOHTPOJIMPOBATH MPOLIECC U PE3YJIbTAT YICOHONW MaTeMaTUYECKON JeATeIbHOCTH;

aJICKBaTHO OIEHMBATh MPABWJIBHOCTD WM OIIMOOYHOCTH BBINOJTHEHUS Y4eOHOM 3amayu, eé
OOBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ PEIlIeHUs;

CIMYATh CIOCO0 NEUCTBHS M €r0 Pe3yJbTaT C 3aJIaHHBIM ATAJIOHOM C IEIbI0 OOHAPYKEHUS
OTKJIOHCHHH M OTIIMYUH OT ATaJOHA.

IPEBUJETh TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPU pPELlIEHUU Y4eOHOH 3a1auu;

MOHUMATh MPUYHHBI, IO KOTOPHIM HE OBLI JOCTUTHYT TpeOyeMblil pe3yabTaT AesITeNbHOCTH,
OTIpEeIeNIATh TIO3UTUBHBIC M3MEHEHNS M HAlIPaBJICHUs, TPEOYIOIINE TalbHEUIIeH padoThI;

PEryJIupoBaTh COCOO BHIPAKEHUS YMOIIMA.

HpeI[MeTHI)IG PE3YJILTAaTbl OCBOCHUS MPOrpaMMBbl IO MATEMATHUKE NPCACTABJICHBI IO rojamM
oOy4yeHHs] B paMKaxX OTAENbHBIX Y4eOHBIX KypcoB: B 5—6 kiaccax — Kypca «Maremaruka», B 7-9
KJIaccax — KypcoB «Auredpay, «'eomerpus», «BeposSTHOCTh U CTATHCTUKAY.



OENEPAJIBHASA PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA «MATEMATUKA». 5-6
KJIACCBI

enn u3yvyeHusi yueOHOro Kypca

[TpropuTeTHBIMU LIENIIMU O0YYEHUSI MaTeMaTHKe B 5—06 KJlaccax SIBISIOTCS:

" [IpOROJDKEHUE (OPMHPOBAHUS OCHOBHBIX MareMaTW4yeCKMX MOHATHH (YMCIO, BEIMYUHA,
reoMerpuueckas ¢urypa), 00eCHeyMBAIOIIUX MPEEMCTBEHHOCTh M MEPCHEKTUBHOCTH
MareMaTu4eckoro oopa3oBaHus 00yJaroIUXCs;

" pa3BUTHE MHTEUIEKTYAIBHBIX W TBOPYECKHX crocoOHocTel oOywaromuxcs ¢ 3P,
[IO3HABATEIbHOM AKTMBHOCTH, HCCIIECJOBATEICKUX YMEHUHM, HMHTEpeca K H3yYEHUIO
MaTeMaTHKU;

* pnonseneHue oOyuaromuxcst ¢ 3[IP Ha noctymHOM 11 HMX YpOBHE K OCO3HAaHUIO
B3aMMOCBS3U MaTEMaTUKHU U OKPYKAIOILIETO MUPA;

* (opmupoBaHue (QYHKIMOHAIBHOM MareMaTH4yecKoil IpaMOTHOCTU: YMEHMs pPAacllO3HaBaTh
MaTeMaTH4YeCKUE OOBEKTbl B PEAJIbHBIX JKU3HEHHBIX CUTyalUsX, MPUMEHSTb OCBOCHHbBIE
YMEHHUS JJIs PELICHUs IIPAKTUKO-OPUEHTUPOBAHHBIX 3a7jad, UHTEPIIPETUPOBATH M1OJIyYE€HHBIE
pe3y/abTaThl U OLIEHUBATh UX HA COOTBETCTBUE IPAKTUUECKOU CUTYaAIUU.

OCHOBHBIE JIMHUHU COJEp)KaHUs Kypca MaTeMaTHKH B 5—6 kiaccax — apudmernueckas u
reoMeTpHUYEeCKasi, KOTOPbIE Pa3BUBAIOTCS IMapajljIelIbHO, KaXJasi B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOM, OJIHAKO, HE HE3aBHUCHUMO OJHA OT APYroi, a B TECHOM KOHTaKT€ M B3aUMOICHCTBHM.
Taxxe B Kypce pOUCXOIUT 3HAKOMCTBO € AJIEMEHTAMU aJIreOpbl U ONMHUCATENbHON CTATUCTUKH.

N3yuenune apudmeTnyeckoro marepuaiga HadMHAeTCsl CO CHCTEMaTHU3alud M Pa3BUTHUS
3HAHUU O HATYpaJIbHBIX YHCIIaX, IOJIYYEHHbBIX B HauaibHOMU 1IKosie. [Ipu 3ToM coBepliieHcTBOBaHUE
BBIUUCIIUTENIbHOW TEXHUKH U (OpMUPOBAHME HOBBIX TEOPETUYECKUX 3HAHUH COUYETAeTCs C
pa3BUTHEM BBIUMCIMTEIBLHON KYNbTYPbl, B YacCTHOCTH C OOy4YEHHEM MPOCTEHIIUM HpuéMam
IIPUKUAKU U OLEHKU Pe3yJIbTaTOB BhIYMCIEHUN. M3ydueHne HaTypanbHBIX 4KCeN MPOJoJIKaeTcs B 6
KJIacCe 3HAKOMCTBOM C HauaJlbHBIMU MOHSTUSIMH TEOPUU JETUMOCTH.

Jpyroii kpynHblii OJOK B COJEpKaHUU apUPMETHYeCKOW JIMHUM — 3To ApoOu. Hauamo
U3Y4YEeHUsSI OOBIKHOBEHHBIX U JECATUYHBIX JpoO€il OTHECEeHO K 5 kiaccy. DTO MEpBBIA 3Tam B
OCBOEGHUH JIpo0eif, Koraa MpOUCXOJUT 3HAKOMCTBO C OCHOBHBIMU HJI€SIMH, MOHATUSAMH TeMbl. [Ipu
3TOM pPacCMOTpPEHUE OOBIKHOBEHHBIX JpoOeil B MOJHOM OOBEME MpPEAIIECTBYET H3YUYEHUIO
JECATUYHBIX JIpoOel, 4To 11es1eco00pa3HO ¢ TOUKH 3PEHUs JIOTUKU W3JI0KEHUS YMCIIOBOW JIMHMHU,
KOIJla NpaBWia JACWCTBUH C JAECATUYHBIMU JApOOSMU MOKHO OOOCHOBAaTh YK€ HW3BECTHBIMU
aJITOPUTMAMH BBINIOJTHEHUS JIEHCTBUH ¢ OOBIKHOBEHHBIMHU APOOSMHU. 3HAKOMCTBO C JI€CTUYHBIMU
OpOOSIMM PACIIMPUT BO3MOXHOCTU JUIsl TOHMMAaHUS OOYyYaroIMMMCS HPUKIATHOTO NPUMEHEHUs
HOBOW 3alMCH ITPU U3YyYEHUH IPYIUX IPEIMETOB U NPH MPAKTUYECKOM HcIioyb3oBaHuU. K 6 knaccy
OTHECEH BTOPOM dTam B M3y4YE€HHUM ApoOeH, IAe MPOUCXOAUT COBEPIICHCTBOBAHWE HABHIKOB
CpaBHEHHMs U TmpeoOpa3oBaHusi JApoOeil, OCBOCHHE HOBBIX BBIUHCIUTEIBHBIX aJITOPUTMOB,
OTTayMBaHUE TEXHUKHU BBIYMCIEHUN, B TOM YHCIE 3HAYCHHUH BBIPAXKEHUH, COAEpKalluX |
OOBIKHOBEHHBIE, U JIECATUYHBIE JpOOM, YCTAHOBJIEHHE CBSA3€H MEXIY HHMMH, PAaCCMOTpEHHE
npuéMOB pelieHus 3afad Ha JapoOu. B Hauane 6 kiacca mpoMCXOOUT 3HAKOMCTBO C TOHSATHEM
IIPOLIEHTA.

Oco0eHHOCThIO U3YYEHHUSI MTOJIOKUTEIbHBIX U OTPUIATEIbHBIX YHCEN SBJSETCS TO, YTO OHU
TaK)K€ MOTYT paccMaTpuBaTbCsi B HECKOJIBKO 3TanoB. B 6 kiacce B Hadaie HM3y4EHHUsS TEMBI
«[TonoxurensHple W OTpHUILIATEIbHBIE YMCa» Bblaensercs noareMa «llenble uncna», B pamkax
KOTOpOl 3HAaKOMCTBO C OTPUUATEIBHBIMM YHCIAMM M JCHCTBUSMHM C IIOJOKUTEIbHBIMU U
OTpHUIATENLHBIMH YHUCIAMH IIPOUCXOAUT Ha OCHOBE COJIEPKATENBHOIO MOAX0Aa. DTO MO3BOJISET Ha
JIOCTYITHOM YpPOBHE ITI03HAKOMHUTH yUaIIUXCs IPAKTUYECKHU CO BCEMH OCHOBHBIMU MOHATUSMHU TEMBI,
B TOM 4YHCII€ U C MpaBWIaMH 3HAKOB INPU BHINOJHEHUM apudmernyeckux nenctBuil. M3ydenue
palnMoHaNBHBIX YUCEN Ha 3TOM HE 3aKOHUYHUTCS, a OyAeT MpOJ0IDKEHO B Kypce anreOpsl 7 Kiacca,
YTO CTaHET CJIEAYIOIIMM INPOXOAOM BCEX NPHHLUMIIHAAIBHBIX BOIPOCOB, TEM CaMBIM DPa3iciICHUE



TpyAHOCTEH o0OJerdaer BOCHpPUSATHE MaTepualia, a paclpelesieHHe BO BPEMEHH CIOCOOCTBYET
IIPOYHOCTHU MPUOOPETAEMBIX HABBIKOB.

[Ipy oOydyeHMM pEUICHHIO TEKCTOBBIX 3aady B 5—6 Kjaccax HCIOJNb3YIOTCS
apupmeTnueckue NpuEMBl pelleHus. TekcToBble 3agaud, pellaemble MpU  OTpabOTKe
BBIUHCIIUTENBHBIX HaBBIKOB B 5—06 Kilaccax, pacCMaTpUBAIOTCS 3aJa4ul CIEAYIOLMX BUOB: 3a7a4n
Ha JIBWKEHHME, Ha YacTH, Ha IOKYIKH, Ha pabOTy M NpPOU3BOJUTEIBHOCTb, HAa IPOLEHTHI, Ha
oTHOWEHH U npornopiuu. Kpome Toro, odyuarommecs 3HaKOMATCS ¢ MPUEMAaMHU PELICHUS 3a/1a4
nepedopoM BO3MOXKHBIX BapUaHTOB, ydaTcsl paboTaTh ¢ MH(pOpMalMeH, peICcTaBIeHHON B (popme
Ta0JIUI VI JUarpamMM.

B ®enepanpHoii pabouell nmporpaMMe MpeaycMOTPEeHO (HOPMUPOBAHHE MPOIEAEBTUYECKUX
anreOpanveckux MpeacTaBieHuil. bykBa Kak CHMBOJ HEKOTOPOrO YHCIA B 3aBUCUMOCTH OT
MaTEMaTUYECKOr0  KOHTEKCTa BBOIMTCS  IIOCTENEHHO. DyKBEHHass CHMBOJIMKA  IOIUPOKO
UCTOJB3YeTCsl TPEeXJe BCEro JUIs 3aliCH OOIIMX YTBEPXKACHUH W MpeIoKeHu#, (Gopmyn, B
YACTHOCTH U1l BBIYMCIICHUSI TEOMETPUYECKUX BEJIMYMH, B KAUECTBE «3aMECTUTEIS» YNCIA.

B kypce «Maremaruku» 5—6 KjlacCcoB Ipe/CTaBIeHa HaIJIgIHAs T€OMETpUs, HalpaBiIeHHAas
Ha pa3BUTHE OOPA3HOTO MBIIIJICHHUS, POCTPAHCTBEHHOI'O BOOOpa)XKeHUs, H300pa3UTENbHbIX
YMEHHMM. DTO BaKHBIH 3Tall B U3YYEHHUU TI'€OMETPUU, KOTOPBIA OCYIIECTBISETCS HAa HarJIIHO-
IIPAaKTUYECKOM YpPOBHE, ONMpPAETCs Ha HarIsHO-0Opa3HOe MbllUIeHHe oOydarouiuxcs. boinbiias
pOJIb  OTBOJAUTCS IMPAKTHUUECKOH JEATEIbHOCTH, OIBITY, 3KCHEPUMEHTY, MOIEINPOBAHHUIO.
OOyuaronyecs: 3HAKOMATCS ¢ FEOMETPUUECKUMU (PUT'YpaMU Ha MJIOCKOCTU U B MIPOCTPAHCTBE, C UX
MPOCTEHIIMMU KOH(UTYpalnsMu, ydaTcs 300pakaTh UX HA HEJIMHOBAHHOHN M KJIETYaTOW Oymare,
paccMaTpuBarOT UX MPOCTEHIINE CBOMCTBA. B mpouecce n3ydyeHus HarjsiJHOW reOMETpPUM 3HAHHUSA,
[I0JIy4E€HHbIE 00Y4aIOIUMHUCS B HAYaJIbHOM 1IKOJIE, CUCTEMATU3UPYIOTCS M PACIIUPSIOTCS.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo ywyeOHOMYy IuUlaHy B 5—6 KjaccaX H3y4yaeTcsi WHTETPUPOBAHHBIM IpeaMeT
«MatemaTHKa», KOTOPHI BKJIIOYAaeT apU(PMETHYECKUH Marepual W HarJIAJIHYyI0 T'€OMETpUIo, a
TakXe MpOIENeBTUYECKHE CBEJCHMS M3 aureOpbl, 3JeMEHThl JIOTMKM M Hayala ONMCcaTesbHOU
CTaTUCTUKH.

VY4eOHBIN MIaH Ha M3Y4YE€HUE MaTEeMAaTUKU B 5—6 KjaccaX OTBOAMT He MeHee 5 yuyeOHbIX
4acoB B HEJCIIO B TEUCHHE KaXI0ro roja o0y4yeHus, Bcero He MeHee 340 yueOHBIX 4acoB.

COAEPXAHUE YVUEBHOI'O KYPCA «MATEMATUKA» (II0 TOJAM OBYYEHUA)
S KJIACC

HartypaJjbHble 4yuca 1 HYJIb

Harypansnoe uwncno. Psn matypanmpubix umcen. Yuciao 0. M3o0pakeHue HaATypalTbHBIX
qrcell TOYKaMy Ha KOOPAUHATHOW (YHCIIOBOM) TPSIMOIA.

[To3unmonHas cuctema cuuciieHus. *Pumckas Hymepauus Kak OpUMEp HETO3ULHOHHON
CHCTEeMbI CUMCIIeHNs* . JlecATHYHAS CHCTEMA CUHCIICHHS.

CpaBHeHuE HaTypaJbHBIX 4YHCEJ, CpaBHEHHE HaTypalbHbIX uHcenl ¢ HylaéM. CrocoOsl
cpaBHeHUA. OKpyTJIeHHE HaTypaJbHbIX YUCEIL.

CrioxeHue HaTypajJbHbIX YHCEIT; CBOMCTBO HYJIA IPH CIOXKEHUU. BplunTaHne Kak JeCTBHE,
0o0paTHOE CIIOKEHUIO. YMHOXEHHE HAaTypaJbHBIX YHCEN; CBOWCTBA HYJS W E€AMHUIBI IPH
yMHOXKeHUH. [leneHue kak nedcTBUEe, 0OpaTHOEe yMHOXEHHIO. KOMIOHEHTHl AeHCTBHIA, CBS3b
Mexay Humu. IIpoBepka pesynbrata apudmerndeckoro naedctus. IlepemecturtensHoe u
COYETaTeIbHOE CBOWCTBA (3aKOHBI) CIOXKEHHS M YMHOXKEHHUS, *paclpeieluTeNIbHOE CBOWCTBO
(3aKOH) YMHOXKEHUS*.

! 3).'(601: u gajiec * *0003HAYEHBI TEMBbI, U3YUCHUC KOTOPBIX MPOBOAUTCA B O3HAKOMUTCIIbHOM IUIAHEC. Heuaror
CaMOCTOATCJIbHO OIPCALCIIACT 00BeEM n3y4acMoro mMmarepuaja.



Hcnonb3oBanue OykB Ui 0003HAUEHUS HEM3BECTHOTO KOMIIOHEHTAa M 3allUCH CBOWCTB
apru(pMETUIECKUX JCHCTBUH.

*Jlenutenu U KpaTHbIE YMCIa™, pa3liokeHUE Ha MHOXKuUTENU. [IpocThie U cocTaBHbIE YUCIA.
*TIpuznaku genuMoctu Ha 2, 5, 10, 3, 9*. Jlenenue ¢ ocTaTkoM.

CreneHp C HaTypaJbHBIM IIOKa3aTeleM. 3alKuch 4YHCIa B BHJE CYMMBI DPa3psaHbIX
CJIaraeMblX.

YUucnoBoe BbIpaKECHHE. DBbluncieHHWE 3HAYEHUN YHUCIIOBBIX BBIPAXKEHUMN; IOPSIOK
BBINOJIHEHUS IeHCcTBUM. Vcrioyib30BaHME TP BBIYMCIIEHUSAX IEPEMECTUTENBHOTO U COYETATEIbHOTO
CBOMCTB (3aKOHOB) CJIO’KEHUSI U YMHOKEHUS, *pacipeleIMTEIbHOIO CBONCTBA YMHOKEHUA ™.

Apodu

[IpencraBiaenue o ApoOM Kak crocode 3amucu yacTu BenuduHbl. OOBIKHOBEHHBIE JpoOu.
IIpaBunbHbIE W HempaBWibHbIE ApoOu. CMemlanHas OpoOb; MpeACTaBICHUE CMEIIaHHOW IpoOu B
BUJIC HENPAaBWIBHOW JpoOWM W BBLICJCHHWE LEJIOM YacTH 4YWCIa W3 HENpaBHIBHOW JIPOOH.
N3o0pakenue npobdeit ToukaMy Ha YHCIOBOM mpsmon. OCHOBHOE CBOMCTBO Jpodu. *CokparieHue
npobeii. [IpuBenenue npodu k HOBOMY 3HaMeHaTet0*. CpaBHEHHE IPOOCi.

CrnoxeHue W BbIUMTAaHUE JpoOei. YMHOXKEHUEe U JeleHue ApoOeil; B3auMHO-0O0paTHbIE
npobu. *HaxoxaeHne 4acTu 1eIoro U 1ejioro Mo ero yacTu™.

Hecaruunas 3anuch apoOeil. IIpencraBinenue pecaTHuHOW ApoOM B BHUIE OOBIKHOBEHHOM.
N300pakeHne IECATUYHBIX ApOOeH TOYKaMH Ha YUCIOBOW mpsiMoil. CpaBHEHHE IECATUYHBIX
Ipooei.

Apudpmernueckue JEHCTBUS C JAECATUYHBIMU Jpo0siMu. *OkpyrieHue AecITUYHBIX
npobei™.

Pemienne TekcToBBIX 32124

Pemenue TekcTOBBIX 3ahay apU(PMETHUYECKUM crocoOoM. *PerieHue joruueckux 3ajad.
Pemenue 3amau nepebopoM Bcex BO3MOXKHBIX BapHaHTOB™. lcrosib30BaHME NpPU PELICHUM 3a]ad
TaOJIUI] ¥ CXEM.

Pemenne 3anau, comepkaliux 3aBUCHMOCTH, CBSI3BIBAIOIIUE BEIUYMHBI: CKOPOCTh, BpeMS,
paccTosiHUE; I1IeHa, KOJIWYEeCTBO, CTOMMOCTb. ENWMHUIBI M3MepeHus: Macchl, 00bEMa, IEHBI;
paccTosiHus, BpEMEHHU, CKOpPOCTH. CBSA3b MEXAY €IMHULIAMU U3MEPEHUSI KaKJOW BETUUYHUHBI.

Pemenue oCHOBHBIX 3a/1a4 Ha IPOOH.

[IpencraBienue JaHHBIX B BUJIE€ TAOIUL, CTONIOYATHIX JUATPaMM.

Harasinnas reomerpus

Harnsanuele npencraBieHust o purypax Ha IJIOCKOCTH: TOUYKA, IpsiMasi, OTPE30K, JIyd, Yrodi,
JIOMaHasi, MHOTOYI'OJIBHUK, OKPYXKHOCTb, Kpyr. Yroi. IIpsamoi, oCTpbli, TymoW M pa3BEPHYTBIE
YTJIBL.

JlinHa  oTpe3ka, METpUYECKME €AMHMIBI JIuHBL. J[nuHa JOMaHOHM, mHEepuMeTp
MHOTOYrojibHUKa. M3MepeHne n nocTpoeHue yriioB ¢ MOMOIIBIO TPAHCIIOPTHPA.

Harnsuele npezacraBieHuss o ¢uUrypax Ha IJIOCKOCTH: MHOTOYIOJbHMK; MPSIMOYTOJbHHUK,
KBaJIpaT; TPEYroJbHUK, *0 paBeHCTBE (Uryp*.

N300paxkenue ¢puryp, B TomM 4ucie Ha kieryaroil Oymare. *Iloctpoenne koHpurypamuii u3
yacTel NmpsMoil, OKpPY>KHOCTH Ha HEJIMHOBAHHOM M KieTdaroil Oymare™. Mcnonb3oBaHue CBOMCTB
CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBaJipaTa.

[Tnomane mpsIMOYroJIbHUKAa U MHOTOYTOJIbHUKOB, COCTABJIEHHBIX M3 MPSAMOYTOJBHUKOB, B
TOM yHcie Guryp, n300pakE€HHBIX Ha KiIeT4aToi Oymare. EquHUIIBI H3MepeHus TUIOMIA/IH.

*HarnsinHple  mOpeicTaBleHUs O  IPOCTPAHCTBEHHBIX  (Urypax:  MNPSMOYTOJbHBIN
napajenenunes, Kyo, MHOrorpaHHUKHU. V300pakeHre MpoCTeUIINX MHOTOTpaHHUKOB. Pa3BEpTku
KyOoa u mnapamtenenunena. Co3gaHue Mojened MHOTOTPaHHUKOB (M3 OyMaru, IpPOBOJIOKH,
TUTaCTHIIMHA U Ap. )™ .

*O0bEM MPAMOYTOIBHOTO Napayienenuneaa, kyoa. Enuauisr nusmeperus oonéma™.



6 KJIACC

HarypanbHble yncia

Apudmernueckue IeMCTBUS € MHOTO3HAYHBIMH HATYPaIbHBIMH YHCIaMHU. YUCIOBBIE
BBIPQ)KEHUS, MOPAJOK JCHCTBUH, MCIIONB30BaHME CKOOOK. Vcrosib30BaHME HpPHU BBIYUCIEHHSIX
[IEPEMECTUTENBHOIO U COYETATEIBHOTO CBOMCTB CIIOKEHUS M YMHOXKEHMSI, *pacipeleUTeIbHOr0
CBOWCTBAa YMHOXKEHUA.* OKpyIiieHHE HAaTypajIbHbIX YHCEIN.

Jlenurenu W KpaTHBIE YWCIA, *HAMOONBINMKA OOMIMIA JEeNWUTeNh W HAUMEHbIee oOIee
KpaTHoe. JleTMMOCTb CyMMBbI U IPOM3BeACHUA ™. JleJIeHne C OCTaTKOM.

Jpoou

OObIKHOBEHHAs1 JIpoOb, OCHOBHOE CBOICTBO JpoOM, cokpaiieHue apodel. CpaBHeHHE U
yrnopsiiouuBaHue pobeii. Pemienne 3amad Ha HaXO0XJAEHHE YAacCTH OT LEJIOT0 M LEJNOro IO €ro
gactd. Jl[poOHOe YHMCIO Kak pe3ynbraT AeneHus. llpeacraBieHue AecATUYHON ApoOM B BUjE
OOBIKHOBEHHOH ApOoOU U BO3MOXKHOCTh IPEACTABICHUSI OOBIKHOBEHHON JIpoOU B BUAE JIECTUYHOM.
JlecsiTuuHbple OpoOM M METpUUYEcKas cucreMa Mep. ApupMETHYEecCKHe NEHCTBUS U YUCIOBbIE
BBIPQ)KEHUS C OOBIKHOBEHHBIMU M JIECTUYHBIMU JIPOOSIMHU.

OtHowenue. [lenenne B JaHHOM OTHouleHMH. *Macmrad*, nponopuus. [Ipumenenue
IIPONOPLUI IIPY PELLIEHUH 3a/1a4.

[TonsiTe mpoueHTa. BoluncieHne npoueHTa OT BEJIWYUHBI U BEJIMYUHBI 110 €€ MPOLIEHTY.
BblpakeHue NpoLEeHTOB JeCATUYHBIMU JpoOsMu. PemieHue 3amau Ha NpoueHTHL. BeipaxeHnue
OTHOIIEHUS BEJIMYMH B IPOLEHTAX.

ITosi0kuTEIBHBIC M OTPHIIATEIbHBIC YHCJIA

[TonoxurenpHble U oTpULIaTENbHBIE Yncna. Llenbie uncna. *Moaynb yucia, reoMmeTpuyecKas
MHTepHpeTanus Monayias uucina*. VM3oOpaxkeHue uucen Ha KOOpPAMHATHOM mnpsiMol. *UYmcioBble
IIPOMEXYTKH ™.

CpaBHeHue uucen. ApudMeTHueckue AEHCTBHSI C IMOJIOKUTENbHBIMU M OTpULIATEIbHBIMU
YHCIIaMU.

[TpsimoyronbHasi cucreMa KOOPAMHAT Ha IIOCKOCTH. KoopAauHAaThl TOYKM Ha IUIOCKOCTH,
abcuucca u opauHara. [loctpoeHue Touek v GpuUryp Ha KOOpAUHATHOM MIOCKOCTH.

BykBeHHBIC BbIpaKeHUSA

[Tpumenenue OyKB Ui 3alMCH MaTEMAaTUYECKUX BBIpAKEHUU M mpeiioxeHuil. ColicTBa
apupMeTHuecKkux AeUcTBUM. *BykBeHHBIE BBIpa)K€HHs W UYHCIIOBBIE IOJACTAHOBKHU.* BykBeHHBIE
paBEHCTBA, HAXOXIEHUE HEU3BECTHOrO KOMIOHEHTa. PopMyiibl; (POpPMYIbI IEPUMETPA U TUIOLIAN
pSIMOYTOJIbHUKA, KBaJjpaTa, *00bEMa napasuienenumnesaa u kyoa*.

Pemrenne TekcToBBIX 32124

Pemenue TeKCTOBBIX 3ahay apHU(PMETHUYECKUM crocoOoM. *PerieHue jnormueckux 3ajad.
Pemenue 3ana4y nepe6opoM Bcex BO3MOMKHBIX BApUAHTOB.™

Pemenne 3anad, comepKaliux 3aBUCUMOCTH, CBSI3BIBAIOIIMX BEJIWYHMHBI: CKOPOCTb, BPEMI,
paccrosiHue; IieHa, KOJMYECTBO, CTOMMOCTb; IPOU3BOJIUTENBHOCTh, BpeMs, OOBEM pabOTHI.
EnvHMIBl M3MEpEeHMs: MacChl, CTOMMOCTH; DPACCTOSHUS, BPEMEHH, CKOPOCTH. CBS3b MEXAY
€IMHULIAMU U3MEPEHUS KaXK10M BETUUHHBI.

Pemenne 3amau, CBS3aHHBIX C OTHOLIEHHWEM, IIPONOPLUOHAIBHOCTBIO  BEJIMYUH,
MIPOLIEHTaMU; pElIeHHe OCHOBHBIX 3aJ1a4 Ha APOOU U MPOLEHTHI.

*OueHka 1 MPUKHUJIKA, OKPYTJIEHUE pe3yabTaTra™.

*CocrapneHue OyKBEHHBIX BBIPaXEHHI 110 YCIOBUIO 331a4u™.

[IpencraBiaeHne AaHHBIX C MOMOINBIO Tabmun W jauarpamMm. CronOuaTble JUarpaMMsl:
YTeHHE U TocTpoeHue. UTeHne KpyroBbIX AUarpaMM.

Haruasinnas reomerpust

Harnsgaeie npencrasienus o Gurypax Ha IJIOCKOCTU: TOYKa, MpsiMasi, OTPE30K, JIyd, yroJl,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTB, KPYT.

*B3auMHOEe pacroyio)keHUe JBYX IMpsMbIX Ha IUIOCKOCTH, IapajuleNbHble MpsSMBIE,
NEPIEHIUKYIJIApHbIE NpsiMble™. V3MepeHne pacCTOSHUI: MEXAy ABYMsl TOYKaMH, OT TOYKH J0
NPSAMOW; JJTMHA MapIIPyTa HA KBAJAPATHOM CETKE.



W3mepeHne M NOCTPOECHUE YIJIOB C IIOMOLIbIO TpaHCIOPTHpA. Buasl TpeyroabHUKOB:
OCTPOYTOJIbHBIA,  TPSIMOYTOJBHBIN,  TYMOYTOJbHBIH;  pPaBHOOCAPECHHBIH, PaBHOCTOPOHHHM.
YeThIpEXYroJbHUK, IPUMEPBl YETHIPEXYTOIbHUKOB. [IpAMOYronbHUK, KBaApar: MCIOJIb30BAHUE
CBOWCTB CTOPOH, YIJIOB, nuaroHaneil. *M3o0paxeHue reomerpuueckux (GUryp Ha HEJIMHOBAHHOM
Oymare C HCHOJB30BaHMEM IMPKYJS, JIMHEHKH, YrojibHUKa, TpaHcrnoptupa*. I[loctpoeHus Ha
KJIeT4aToi Oymare.

[Tepumerp mHOrOyroiapHuKa. [loHsTHE TUIOMAAM (DUTYDPBI; €TUHUIBI U3MEPEHHS TUIOLIA/IH.
[TpubnnxE€HHOEe U3MepeHue IIoIaay GUryp, B TOM 4ucie Ha KBajapaTHoi cetke.™ [Ipubnmkénnoe
M3MEpPEHUE JUTMHBI OKPY>KHOCTH, IJIOLIAN Kpyra™.

*CumMeTpus:  LEeHTpallbHas, oOceBas M  3epKainbHasg cumMmerpuu. [loctpoenue
CUMMETPUYHBIX (HUTyp*.

*Harnsauele npeicTaBieHHs O MPOCTPAHCTBEHHBIX (Urypax: mnapauienenunen, Kyo,
npu3Ma, MupaMuia, KOHyC, HWIMHApD, map u chepa. M300pakeHne mpoCTpaHCTBEHHBIX (QUTYP.
IIpumepsl  pa3BEPTOK  MHOIOTPAHHMKOB, IMIMHApa ©  KoHyca. Co3pmanue  mopenen
MPOCTPAHCTBEHHBIX (puryp (M3 Oymaru, MpOBOJIOKH, TUTACTUIINHA U JP.).

ITonstne  00BEMA; eOVUHUIBI  U3MepeHuss  o0BéMa. O0béM  TPSIMOYTOJILHOTO
napajuienenumnena, kyoa*.

INIAHMPYEMBIE ITPEJIMETHBIE PE3YJIBTATBEI OCBOEHU A ITPOT'PAMMBI YYEBHOI'O
KYPCA <cMATEMATUKA».

OcBoenne yuebHoro kypca «Martematuka» B 5—6 Kjaccax OCHOBHOW IIKOJBI JIOJKHO
o0ecrneunBaTh JOCTHKEHHUE CICAYIONINX MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YyIbTATOB:

S KJIACC

Yucia ¥ BbIYHMCICHHSA

OpueHTHpOBaThCA B TMOHATHAX M ONEpUpoBaTb Ha 0a30BOM YpPOBHE TEPMHHAMH,
CBSI3aHHBIMU C HaTypaJIbHBIMU YKCIaMH, OOBIKHOBEHHBIMU U JIECATUYHBIMU JAPOOSIMHU.

CpaBHMBaTh U yNOPAJOYMBATh HATypalibHbIE YHCIA, CPABHUBATh B MPOCTEHIIMX CIydasx
OOBIKHOBEHHBIE JPOOH, AECATUYHBIE APOOU.

CoOTHOCUTH TOUYKY Ha KOOPAMHATHON (UHCIIOBOM) MPSIMOIl C COOTBETCTBYIOLIUM €H YHCIIOM
1 n300pakaTh HaTypaJbHbIE YHCIIa TOUKAMH Ha KOOPJMHATHOM (YUCIIOBOI) MPSIMOH.

BeimonuaTe apudmernyeckue AESHCTBUS C HATypalbHBIMM YMCIAMHU, ¢ OOBIKHOBEHHBIMHU
JOpOOSIMH B IPOCTEUIINX CITydasiX.

BBINOIHATE IPOBEPKY, NPUKUAKY PE3YyJIbTaTa BHIYMCICHUH.

OkpyrisaTh HaTypajibHbIE YHCIIA.

Pelnenue TeKCTOBBIX 3a1a4

Pemarb TekcToBble 3a7aun apu(PMeETHYECKUM CIOcOOOM U C MOMOIIBI0 OPraHU30BaHHOIO
KOHEYHOro mepebopa BceX BO3MOXKHBIX BapHaHTOB (MpH HEOOXOAMMOCTH C HaIpaBisioNIen
MTOMOIIIBIO).

Pemats 3amaum, copepxaline 3aBUCHUMOCTH, CBSA3BIBAIOIINE BEIMYUHBI: CKOPOCTh, BPEM,
paccrosiHue; 1eHa, KOJIMYECTBO, CTOUMOCTh (IIPU HEOOXOJUMOCTH C UCIIOJIb30BAHUEM CIPABOYHOMN
uHpOpMaLIUN).

Hcnonp30BaTh KpaTKue 3alIUCH, CXEMbI, TaOJIUIIbI, 0003HAUYEHHUS IPU PEILICHUH 3a7ay.

[Tonp30BaTbcss OCHOBHBIMM E€AMHULIAMM W3MEPEHHUS: IIEHBI, MacChl; pacCTOSHUS, BPEMEHH,
CKOpOCTH; BBIpa)KaTh OJJHU €IUHHIIBI BEIMYMHBI Yepe3 Apyrue (pu HEoOXOAMMOCTH C OMOPOM Ha
CIPaBOYHYIO HH(POPMALIUIO).

W3Bnekath MHpOpMAIMIO, MPEICTaBICHHYI0 B Tabiuie, Ha CTOJ04YaToll auarpamme,
UHTEPIPETUPOBATH MPEICTABIECHHBIE JaHHBIE, UCIIOIb30BaTh JaHHBIEC TP PEILICHUU 3ajad.

Harasinnast reomerpust

[Tonb30BaTbcs TIEOMETPUYECKMMM IOHATUSMHU: TOYKa, HpsMasl, OTPE30K, JIyd, Yroil,
MHOT'OYTOJIbHUK, OKPYKHOCTb, KPYT.



[TpuBoANTE TpUMEPHl OOBEKTOB OKPYXKAIOIIEr0 MHpa, HUMEIOMHUX (OpPMY H3YUECHHBIX
T€OMETPUUYECKUX (DUTYP.

Hcnonb30BaTh TEPMUHOIOTHIO, TIPH HEOOXOJMMOCTH 110 BU3YaJbHON OIMOpE, CBS3aHHYIO C
yIJaMy: BepLIMHA, CTOPOHA; C MHOTOYTOJIBHMKAaMH: YIoJ, BEpILIMHA, CTOPOHA, UAaroHaib; C
OKPY>KHOCTBIO: pajinyc, TUaMeTp, LIEHTP.

N300pakaTh U3y4eHHbIE TeOMeTpHUecKre (GUrypbl HA HEIMHOBAHHOM U KJleT4aTol Oymare ¢
MIOMOUIBIO HUPKYJIS U JIMHENKHU (TI0CJIE COBMECTHOI'O aHAIN3A).

HaxonuTh [IIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHEM C IIOMOIIbIO JIMHEHKH,
CTPOMUTH OTPE3KHU 3aJaHHOMN JJIMHBL, CTPOUTH OKPY>KHOCTh 33JaHHOT0 Pajuyca.

Hcnonb30BaTh CBONCTBA CTOPOH U YIJIOB MPSIMOYIOJbHMKA, KBaJgpaTa JUIsl UX IOCTPOEHUS,
BBIUHCIICHUS IUIOIAIN U IEPUMETPA.

Bbruucnate nepuMerp M IJIOLIAJAb KBajapara, MPsIMOYrojbHHUKA, (QUIYp, COCTABIECHHBIX W3
PSIMOYTOJIBHUKOB, B TOM 4Hciie (puUryp, n300pak€HHBIX Ha KJIETYaTO Oymare.

[Tonp30BaTbcss OCHOBHBIMM METPUYECKUMH €IUHMLIAMHU H3MEPEHUs JJIMHBI, IUIOIIAJIN;
BbIp@XaTb OJHM E€IUHUIBI BEIMYMHBI dYepe3 Jpyrue (mpu HEOOXOAMMOCTH C ONOpPOH Ha
CIPaBOYHYIO HH(OPMALIHUIO).

Pacno3naBare mapasurenenunen, KyO, HCIOIB30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, PeOpo
rpaHb, U3MEPEHUs; HAXOUTh U3MEPEHUs Mapajulesenumnesaa, Kyoa.

Beruucnsate 00bEéM KkybOa, mapamienenuiieqa 1Mo 3aJaHHbBIM H3MEpeHUsM (C Omopoi Ha
aJITOPUTM Y4eOHBIX JICHCTBHUIA), TOJIB30BAThCS €AMHULIAMU U3MEPEHUs 00BEMA.

Pemath HecliokHbIE 3ajjaud HAa HU3MEPEHUE TI'€OMETPUYECKHUX BEJIUYMH B MPAKTUUYECKUX
cUTyauusx (Ipu HEOOXOIUMOCTH € BU3YaJIbHOM OIOPOH).

6 KJIACC

Yuciia ¥ BbIYHMCICHUSA

OpueHTHpOBaTBCS B TMOHATHAX M ONEpPHPOBaTh Ha 0a30BOM YpOBHE TEpPMHUHAMH,
CBSI3aHHBIMHU C DPA3JIMYHBIMU BHJIAMU YHCENl U CIIOCOOAMHM HMX 3alHUCH, NMEPEXOAUTh (E€CIH 3TO
BO3MO’KHO) OT OZHOH (POPMBI 3aIKCH YUCIIA K APYTOH.

CpaBHUBaTh M yHOPSAOYMBATH LEJIble YMCIa, OOBIKHOBEHHBbIE M JECSITHUYHBIE ApOOH,
CpPaBHMBATh YUCJIA OJTHOTO U Pa3HBIX 3HAKOB.

Boinonuate  apudmMernyeckue JEHCTBUS € HATypaJbHBIMM W LEJIbIMU  YHCIaMH,
OOBIKHOBEHHBIMH U JIECATUUYHBIMU APOOSMU, MOJOKHUTEIBHBIMU U OTPULIATEIbHBIMU YUCIIAMHU.

BoruncnsaTe 3HaYeHMs] YUCIIOBBIX BBIPAKEHUH, BHIOIHATH MPUKHUIKY M OLEHKY pe3yibTara
BBIUMCIICHUH; BBINOJHATH MPeoOpa3oBaHUS UYHCIOBBIX BBIPQ)KEHUH Ha OCHOBE CBOMWCTB
apu(pMETUYECKUX JEHCTBUH.

CoOTHOCUTH TOUKY Ha KOOPIMHATHOW NPSIMOM C COOTBETCTBYIOUIMM €M YHCIOM U
n300paXxkaTh YMCIIa TOUKAMHU Ha KOOPAMHATHOM MPSAMOi, HAXOIUTh MOYJIb YHCIA.

CoOOTHOCUTH TOUKH B MIPSMOYTOJILHONW CUCTEME KOOPIANHAT C KOOPANHATAMH 3TOM TOUKH.

OxkpyriaTh Ledble Yuciaa U AecSITUYHble Apodu (1o olpasily), HaXOAWUTh NPUOIMKEHUS
qucel.

YuciioBble 1 0yKBEHHbIE BbIPAKEHUS

OpueHTHpOBAaThCS B TMOHATHAX M ONEPHPOBaTh Ha 0a30BOM YPOBHE TEpPMHUHAMH,
CBSI3aHHBIMH C 3allMChbI0 CTENEHU 4YMCIIa, HaXOIUTh KBaJApaT U KyO 4YHcIa, BBIYUCIATH 3HAYEHUS
IIPOCTEMNIINX YUCIOBBIX BBIPAKEHUH, COAECPKAILNX CTEIIECHU.

[Tonb30BaThcs MpHU3HAKAMU JAETUMOCTH (MpU HEOOXOJUMOCTH C ONOpPOM Ha alropuTM
IIpaBWJIa), pacKia/bIBaTh HATYPAJIbHBIE YKCIIA HA IPOCTHIE MHOXKHUTEIH.

*Tlonb30BaThCst MAacIITAOOM™, COCTABIISATH MPOMTOPLUHN U OTHOLLICHHS.

Hcnonb3oBaTh OYKBbI 17151 0003HAYEHUS YHMCEN IPU 3alUCH MAaTEMaTUYeCKHX BhIPaKEHUH,
HaXOJUTh 3HAu€HUs OYKBEHHBIX BBIPAKEHUH, OCYIIECTBIIAS HEOOXOIMMBbIE IOJCTAaHOBKU U
npeoOpa3oBaHus (C OMOPOI HA aAJTOPUTM YUEOHBIX JICHCTBUIN).

HaxonuTs HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA.



Pelnenue TeKCTOBBIX 3a1a4

Pemate MHOromaroBble TEKCTOBbIE 3aJaud apu(pMETHUECKHUM CIIOCOOOM € OMopoil Ha
BOIIPOCHBIH IJIaH.

Pemare mpocreiimme 3amadd, CBS3aHHBIE C OTHOLIEHUEM, IPONOPLUOHAIBLHOCTHIO
BEJIMYMH, IPOLIEHTAMHU; PELIATh TP OCHOBHBIE 3a/1a4y Ha APOOU U IPOLIEHTHI.

Pemarep 3amaun, copepkaiine 3aBUCUMOCTH, CBSI3BIBAIOIINAE BEJIUYHUHBL: CKOPOCTb, BpEMH,
paccTosiHue, IIeHa, KOJIMYECTBO, CTOMMOCTB; IMPOU3BOAUTEILHOCTh, BpeMs, 00bEMa padoTHI,
UCNONb3ys apudmMeTHyeckue JeMcTBUSA, OLEHKY, INPUKUIKY; II0JIb30BAaThCS E€AMHUIAMU
U3MEPEHMS COOTBETCTBYIOIIMUX BEJIUYHH.

CocTtaBisaTh OYKBEHHBIE BBIPa)KEHUS 110 YCIIOBHIO 3a/1a4M [10CJIE COBMECTHOIO aHAIN3a.

W3Briekate WHQPOpPMAIIHIO, TIPEICTABICHHYIO B Ta0NHIIAX, HA JIMHEWHOM, CTONIOYATON WM
KpYTrOBOW MarpaMmax, HHTE€pPIPETUPOBATh IIPEICTABICHHbBIE JAHHBIC; UCII0JIb30BaTh JaHHbIE IIPH
peLIeHuN 3a/1a4.

[TpencraBasaTh nHGOPMALMIO C IOMOLIBIO TAOIHNL, TUHEHHON U CTOJIOUATON AUarpamM.

Harnsanas reomerpus

[TpuBoaNTE mpUMeEphl OOBEKTOB OKPYXKAIOIIEIO MHpa, HUMEIMHX (POpMY H3YHYEHHBIX
r€OMETPUYECKUX IJIOCKMX M IPOCTPAHCTBEHHBIX (UIYp, HNPUMEPbl PaBHbIX U CHUMMETPUYHBIX
dburyp.

N300paxaTh ¢ MOMOUIbIO HUPKYJIS, TUHEHKH, TPAHCIIOPTUPA HA HEIMHOBAHHOW U KJI€TYaTON
Oymare U3y4eHHbIE IUIOCKUE FreOMeTpUYecKrue GUrypsl U KOHQUTYpaLuu, CHMMETPUYHBIE (QUTYPHI.

HmeTh mpeAcTaBiIeHHE O TEOMETPUYECKUX TMOHATHSAX: PABEHCTBO (UTYp, CUMMETPHS, OCh
CUMMETPUH, LICHTP CUMMETPHH.

Haxoaute BeJMYMHBI YIVIOB W3MEPEHHEM C IIOMOIIBIO TPAHCIOPTHPA, CTPOUTH YIJIBI
3aJJaHHOM BEJINYMHBI, II0JIB30BAaThCS MIPU PELICHUM 3aJad I'PaJyCHOM MEpOH yIVIOB; paclo3HaBaTh
Ha 4epTe)Kax OCTPBIN, IPSIMOM, pa3sBEPHYTHIN U TYIOU YIJIbL.

BbruncnaTe UIMHY JIOMaHOH, NEPUMETP MHOIOYIOJbHHUKA, I10JIb30BAaThbCsA E€IMHULIAMU
WU3MEPEHMS JUIMHBI, BBIPAXKaTh OJTHU €IMHULIBI U3MEPEHUS JUIMHBI YEPE3 APyTHE.

Haxonuts, UCIIOIB3Ysl YEPTEKHBIE UHCTPYMEHTBI, PACCTOSHUA: MEXAY ABYMS TOYKAMHU, OT
TOYKH J0 NPSMOM, JUIMHY IIyTH HA KBAJAPAaTHOM CETKE.

Bbruucnate miomans  (uUryp, COCTaBICHHBIX W3 TMPSMOYTOJBHUKOB, HCIIOJIB30BaTh
pazbueHne Ha NPSIMOYrOJbHUKHM, Ha paBHbIE (UIypbl, JOCTpauBaHUE O MPSMOYTOJIbHHUKA;
[I0JIb30BaThCA OCHOBHBIMU €IMHUIIAMU U3MEPEHHUS ILIOIIAIN; BbIpaXKaTh OJHU €UHULIBI U3MEPEHUs
JI0IAIM Yepe3 apyrue (Ipu HeoOXO0AUMOCTH € OTIOPOM Ha CTIPAaBOYHYIO HH(OPMAITHIO).

PacrniozHaBaTh Ha MOAEISAX U M300paKEHHUSIX MUPAMHIYy, KOHYC, IMJIMHAP, UCIOJIb30BaTh
TEPMHUHOJIOTHIO: BEPILINHA, peOpo, rpaHb, OCHOBAHUE, pa3BEPTKA.

N300pakaTh Ha KJIeT4aTol Oymare mpsIMOYTOJIbHBINA apaisielenunes.

Boruncnsate 00b€M NpSAMOYTOJIBHOTO Mapajielenunena, Kyoa, Mmojib30BaTbCsi OCHOBHBIMU
eMHUIIAMU M3MepeHusl 00bEMa; BhIpakaTh OJHU €IMHHIIBI MU3MEpeHHs o0bEéMa uepes Apyrue (c
OTIOPO Ha CTPAaBOYHYIO HH(OPMAITHIO).

Pemrate HecioKHBIE 3a1a4yd HAa HAXOXKICHHE I'€OMETPUYECKUX BEIIMYUH B IIPAKTUYECKHUX
cUTyanusx (Ipu HEOOXOIMMOCTHU € BU3YaAJIbHOM OIOpOit).

PABOYASA ITPOT'PAMMA YUEBHOT'O KYPCA «AJITEBPA». 7-9 KJIACCBbI
esn u3yvenusi yueOHOro Kypca

Anrebpa sBIseTCS OAHMM M3 OINOPHBIX KYPCOB OCHOBHOW ILIKOJIBI: OHAa OOECHeuHBaeT
U3Y4YEHHUE JPYTUX AUCLHMIUINH, KaK €CTECTBEHHOHAy4YHOTO, TaK M T'YMaHUTapHOIO IIMKIIOB, €&
OCBOCHHE HEO0XOAUMO Ui MPOAOIDKEHHS 00pa3oBaHUS M B NOBCEIHEBHOW kM3HM. Pa3zButHe y
oOyuaromuxcst Hay4YHBIX peJICTaBICHUH 0 MIPOUCXOXKACHUU
U CYHIHOCTH ajre0pandeckux aOCTpaklui, criocobe OTpaXKeHHss MaTeMaTHYeCKON HayKoil sBIeHUH
U TPOLECCOB B MPHUPOAE MU OOIIECTBE, POJIM MATEeMATUYECKOTO MOJEIMPOBAaHUS B HAyuYHOM
MO3HAHWU ¥ B TPAKTUKE CIOCOOCTBYET (OPMHMPOBAHUIO HAYYHOTO MHPOBO33PEHHUS M KAdyeCTB
MBIIICHHS, HEOOXOIUMBIX JJIsi aJanTalud B COBpPEMEHHOM IMdpoBoM obmectBe. M3yueHue



anreOpbl  €CTECTBEHHBIM 00pa3oM oOecreuuBaeT pa3BUTHE YMEHHsI HaOI0AaTh, CpPaBHUBATH,
HaXOJAUTh 3aKOHOMEPHOCTH, TPeOYeT KPUTUYHOCTU MBILUIEHUS, CIIOCOOHOCTH apryMEHTUPOBAHHO
00OCHOBBIBAaTh CBOM JICHCTBHSL W BBIBOJBIL, (popmynupoBaTh yTBepkaeHHs. OcBOeHHE Kypca
anreOpbl o0ecrneynBaeT pa3BUTUE JIOTMYECKOIO MBIIUIEHUS OOYYaroIUXCs: OHU HCIIOJIB3YIOT
JeTyKTUBHbIE U WHAYKTUBHBIC PacCyXJIEHUs, 00001IeHNe U KOHKPETH3AIHI0, abCTparupoBaHue 1
a"Hanoruto. OOyueHue anrebpe mpexanojaraeT 3HAYUTENbHBI O0BEM  CaMOCTOSTEIbHOMN
JESTeTbHOCTH 00YYaIOIUXCs, TIO3TOMY CaMOCTOATEIBHOE PELICHHE 3a/1a4 €CTECTBEHHBIM 00pa3oM
ABJISICTCA pealu3aluen AeATeJIbHOCTHOrO IPUHIUIIA O0yUeHHMsL.

B crpykType nporpaMmbl yueOHOro Kypca «Ajiaredpa» OCHOBHOM IIKOJbI OCHOBHOE MECTO
3aHUMAIOT COJEpXKATeIbHO-METOUYECKUEe JUHHUU: «YHucia M BBIUMCICHUA»; «Anredpandeckue
BBIPXKEHUSN»; «YPAaBHEHMsI M HEpaBEeHCTBa»; «DyHkuuu». Kaxnaas U3 3THX COAEp)KATEIbHO-
METOAMYECKUX JIMHUM pa3BUBAEeTCA HA NPOTSDKEHUM TPEX JIET M3Yy4eHUs Kypca, €CTECTBEHHBIM
0o0pa3oM MeperuieTasich W B3aMMOJACUCTBYS C JAPYIHMMH €ro JIMHUSAMH. B xoje u3yudeHus Kypca
00yYaroImuMcsl MPUXOIUTCS JIOTUYECKH PACCyXk/1aTh, UCIOJIb30BATh TEOPETHKO-MHOKECTBEHHBIN
S36IK. B CBS3M ¢ ATHM 1enecoo0pa3HO BKIIOYUTH B IPOTPaMMy HEKOTOPBIE OCHOBBI JIOTHKH,
IIPOHU3BIBAIOLINE BCE OCHOBHBIE pa3feiibl MaTeMaTHYECKOro oOpa3oBaHUS U CIIOCOOCTBYHOILME
OBJIAJICHUIO OOY4YaloIIMMUCS OCHOB YHHBEPCAJIBHOIO MaTeMaTHYeCKOro s3blka. Takum oOpas3om,
MOKHO YTBEp)KIaTb, YTO COJEpXKATeIbHOH M CTPYKTYPHOM OCOOEHHOCTBIO Kypca «AureOpa»
SBJIIETCS. €T0 UHTETPUPOBAHHBIN XapaKTep.

Copneprxanue TuHUM «HuUCla U BEIYUCIEHUS» CIIY)KUT OCHOBOW Ul TaJIbHEHMIIEro u3y4eHus
MaTEMaTHKH, CIIOCOOCTBYET PA3BUTHIO Yy 00YJAIOIIUXCS JIOTHUECKOTO MBIIIICHHS, (JOPMHUPOBAHUIO
YMEHHUS T[I0JIb30BaThCsl QITOPUTMaMH, a TakKe IPHOOPETEHUI0 TPAKTUYECKUX HaBBIKOB,
HEOOXOUMBIX JJIsl IOBCETHEBHOM KHU3HHU. PasBUTHE MOHATHS O YKCIIE B OCHOBHOM IIIKOJIE CBS3aHO
C palMOHAJIBHBIMU M HPPALUOHAIBHBIMU 4YHCIaMH, (OPMHUPOBAHUEM IMPEJICTABICHUA O
JEHCTBUTEIBLHOM 4HMCIE. 3aBEpIICHUE OCBOEHHUS YHUCIIOBOHM JIMHUM OTHECEHO K CTapllieMy 3BEHY
o0mero oopa3oBaHusl.

Copepxanue JByX anreOpanyecKkux JIMHUH — «AJredpanyeckue BbIpAXKEHUS» U
«YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (hOPMUPOBAHHUIO Yy OOYUaIOMIMXCS MAaTeMaTHYECKOTO
anmnaparta, HeOOXOAUMOro JUIsl peUIeHHs] 3aJad MaTeMaTHK{, CMEXHBIX MPEIMETOB M NMPAKTHUKO-
OPMEHTUPOBAaHHBIX 3a7ay. B OCHOBHON mIKoJie yueOHbBI MaTepual TPYHIHUPYETCS BOKPYT
paloHaIbHBIX BbIpaKEHUN. AnreOpa NEMOHCTPUPYET 3HAUE€HUE MAaTEMaTUKHU Kak s3blKa JUIs
IIOCTPOCHHSI MATEMaTU4YECKMX MOJEJEH, ONUCAaHUS NPOLECCOB M SBJICHUN pealpbHOro mupa. B
3aaul 00ydeHus anredpe BXOASAT TakKe JNajbHeillee pa3BUTHE AJTOPUTMHUUYECKOIO MBILIUICHHUS,
HE0O0XOAMMOTro, B YACTHOCTH, U OCBOEHHS Kypca HMH(GOPMATHKM, W OBJIAJCHHE HaBBIKAMU
NeAYKTUBHBIX paccyxiaeHuid. [Ipeobpa3zoBanue CUMBOJIBHBIX (DOPM BHOCHT CBOM CreM(UUECKUIA
BKJIa/1 B Pa3BUTHE BOOOpakeHUsI, CHOCOOHOCTEH K MaTeMaTHYeCKOMY TBOPUECTBY.

Copepxanue pyHKIHOHAIBHO-TpapUUeCKON JTMHUM HALEICHO Ha MOJIYyYeHHUE IKOJIbHUKaMU
3HaHUM 0 (QYHKIMAX Kak BaXHEWIIeH MaTeMaTHYeCKOW MOJENU ISl OMHCAHUS M HCCIIEIOBAHUS
pa3HO-00pa3HbIX MPOILIECCOB U SBIEHUI B mpuponae u odbmectBe. M3ydenue storo marepuaina
CIIOCOOCTBYET DPAa3BUTHIO y OOYYArOIIMXCS YMEHHUS MCIOJb30BAaTh pPA3IMUHBIE BBIPA3UTEIbHbIE
CpeICcTBa s3bIKA MAaTeMAaTUKH — CIIOBECHbIE, CUMBOJIMYECKHE, Tpaduyeckue, BHOCUT BKJIaJ B
(dbopmMHpOBaHKE MPEACTABICHUH O POJIM MATEMATUKH B Pa3BUTUU LIUBHIIN3AIMH U KYJIbTYPBI.

MecTto y4eOHOro Kypca B y4eOHOM IJIaHE

CormacHo yueOHOMY TUTaHy B 7—9 Kitaccax m3ydaeTcsl Y4eOHbIH Kypc «Anredpay, KOTOPhIH
BKJIIOYAeT  CIIEAYIOIIME OCHOBHBIC pas3fenbl coiepkaHusa: «YUuciaa U BBIYUCICHU,
«AnredpanuecKue BRIPAKCHHS», «Y paBHEHHS U HEPABEHCTBAY, «DYHKIIUM.

VY4eOHBIH TIaH Ha U3ydeHue anredpsl B 7-9 kilaccax OTBOJAUT He MeHee 3 yuyeOHbIX 4acoB B
HEZIeJI0 B T€YEHHE KaX/I0T0 Toia 00y4YeHHsl, BCEro 3a Tpu roja ooyueHus: — He Menee 306 yueOHbIX
YacoB.



COAEPXAHUE YYUEBHOI'O KYPCA «AJI'EBPA» (ITO TOJAM OBYUYEHUN)
7 KJIACC

Yucia ¥ BLIYMCICHHA

JpoOu 0OBIKHOBEHHBIE U JIECATUYHBIC, IEPEX0] OT OAHOIN (POPMBI 3amKcu APoOe K APYroil.
[lonsTHE pPAaLMOHAIBHOIO YHCIIA, 3allMCh, CPABHEHUE, YIOPSINLOYMBAHME PALMOHAIBHBIX YHUCEI.
Apudmerndeckre ISHCTBHS C pallMOHAIBHBIMU YHCIaMU. Pemenne 3agad u3 pealbHOW MPAaKTUKU
Ha 4acTH, Ha ApoOu.

CreneHb ¢ HaTypaJbHBIM TIOKa3aTeJIeM: OIpeIeNieHHe, MpeoOpa3oBaHHEe BBIPAKEHUH Ha
OCHOBE OIpEJIENIEHMs], 3aUCh OOJbIINX YUCEN.

[TporneHTsl, 3auch MPOLIEHTOB B BHJIE APOOM M ApoOU B BHUJIE MPOLEHTOB. Tpu OCHOBHEIC
3a/la4¥ Ha IPOLIEHTBI, PELICHHE 3a/1a4 U3 PealbHON IIPAKTUKH.

IIpuMeHeHne NPU3HAKOB JAECIUMOCTH, PA3JI0KEHNE HA MHOKUTENIN HATypaJIbHbIX YUCEI.

PeasibHble 3aBUCMMOCTH, B TOM YHUCIIE NpsiMasi U 00OpaTHas MPOIOPLUOHAIBHOCTH.

Auaredpanyeckune BbIpaKeHHUs

[lepemenHble, 4YMCIIOBOE 3HAYEHHWE BBIPAKEHUS C INEPEMEHHOM. JlomycTHMBbIE 3HA4YECHHUS
nepeMeHHbIX. [IpeacraBienne 3aBUCIMOCTH MEX/Ty BEIMUMHAMU B BHJIE popMyIbl. Beraucnenus no
dbopmynam.

[IpeoOpa3zoBanue OYKBEHHBIX BBIPAKECHHUH, TOXKICCTBEHHO DPABHBIC BBIPAKCHUS, IpPaBUIIA
peoOpa3oBaHusl CyMM U IPOU3BEIEHMMH, MpPaBUJIa PACKPBITHS CKOOOK M MPHUBEACHUS IMOJOOHBIX
CJIaracMblX.

CBolicTBa CTENEHU C HATYPAJIbHBIM I10Ka3aTelIEM.

OpHowieHnbl U MHoOrousjeHsl. CreneHb MHorowieHa. CiiojkeHue, BbIUMTAHUE, YMHOXKEHUE
MHOro4JeHOB. (POpMyJIbl COKpPalIEHHOIO YMHOXKEHHS: KBaapaT CYMMbl M KBaJpaT pPa3HOCTH.
®opmyJia pa3HOCTH KBaJapaToB. Pa3inokeHne MHOTOWICHOB HA MHOYKUTEIIH.

YpaBHeHus

VYpaBHeHHE, KOPEHb YpaBHEHHUS, IpaBHiia MpeoOpa3oBaHUS ypaBHEHHS, PAaBHOCHIIBHOCTh
YPaBHEHHUH.

JIuHeliHOE ypaBHEHHME C OJHOM INEPEMEHHOW, 4YHMCIO KOPHEH JIMHEWHOrO YpaBHEHUS,
pelieHne JUHENHBIX ypaBHeHUH. CocTaBlI€HME YpaBHEHMII IO YCJIOBMIO 3anadyd. PemieHune
TEKCTOBBIX 33/1a4 C IOMOULIBIO YPABHEHUM.

*JIuHeitHOe ypaBHEHHE C ABYMS MEPEMEHHBIMU 1 ero rpaduk 2. CHCTeMa ABYX JTHHEHHBIX
YpaBHEHUH C JABYMs I€peMEHHbIMH. PelieHue cucreM ypaBHEHUH CrnocoOOM IOJCTAaHOBKH.
[Ipumepsl pemeHns TEKCTOBBIX 3a7a4 ¢ TIOMOIIBbIO CHCTEM YpaBHEHUM.

DOyHKIUHT

Koopaunara Toukn Ha npsmol. UucioBele npomMexyTku. PaccrosHue Mexay IByms
TOYKaMH KOOPAVHATHOU ITPSIMOM.

[IpssmoyronbHast cucrema koopauHat, ocu OX m Oy. Abcmucca W opJuHaTa TOYKM Ha
KoopAuHaTHOM TuiockocTH. [lpumepsl rpadukoB, 3amaHHbIX (opmynamu. Urenue rpaduxos
peaJIbHBIX 3aBUCUMOCTEMN.

[Tousitue gynkimu. ['paduk dynkiun. CoiictBa ¢yHkmid. JIuneinas ¢ynkuus, e€ rpaduxk.
I'paduk pynkuum y = kx + b. *I'paduyeckoe penieHne TMHEWHBIX YPaBHEHUH U CHCTEM JIMHEHHBIX
ypaBHEHUI™.

8 KJIACC

Yucsa v BbIYUCICHUSA
KBaaparueiii xoperb u3 uucia. *[lonsitue o0 wuppanmoHaibHOM dYucie. JlecsTudHbIe
MpUOIIKEHNS UPpAlMOHATBHBIX uncen™. CBoiicTBa apupMETHUECKHX KBaJIpAaTHBIX KOPHEH W HMX

2 3).'(601: u gajiec * * 0003HAYECHBI TEMbI, U3YUCHHC KOTOPBIX NPOBOAUTCA B O3HAKOMUTCIILHOM ILJIaHEC. He,uaror
CaMOCTOATCJIbHO OIPCALCIIACT 00BeEM n3y4acMoro mMmarepuaja.



IpUMEHEHHE K IpeoOpa3OBaHMIO YHCIOBBIX BBIPAKEHUH M BBIYMCICHUAM. *JleficTBUTENbHBIC
quciaa™.

Crernens ¢ 1eqbIM IT0Ka3aTenaeM U e€ cBoiicTBa. CTaHaapTHas 3aluch YKUCa.

Anredpanyeckne BbIPaKeHUs

KBaaparHbIil TPEXUIIEH; pa3JIOKEHUE KBAJAPATHOIO TPEXUWICHA HA MHOKUTEIH.

Anrebpanueckas apoOb. OcCHOBHOE CBOWMCTBO anreOpamveckoil npobu. CrokeHwue,
BBIUUTAHWE, YMHOXCHHE, ACJCHHE anredpanmueckux apodOel. PammoHanmpHbIe BBIpOKEHUS M HX
npeoOpa3oBaHue.

YpaBHeHusI 1 HEPaBEeHCTBA

KBamparHoe ypaBHeHue, (opMyna KOpHEW KBaapaTHOro ypaBHeHus. *Teopema Buera*.
Pemenne ypaBHeHHH, CBOISIIMXCS K JIMHEHHBIM U KBaipaTHBIM. [Ipocreiime qpoOHO-paroHaibHbIe
YpaBHEHMSI.

*T'paduueckas uHTEpHpeTalys YpaBHEHHU C JBYMs MEPEMEHHBIMH M CHCTEM JMHEWHBIX
ypaBHEHMH ¢ ABYMs niepeMeHHbIMU™. [IprMepsl pelieHns CUCTeM HeJTMHEWHBIX YPaBHEHUH ¢ ByMs
[IEPEMEHHBIMH.

Perienue TeKCTOBBIX 3a7jay anredpandeckuM CrocoOoM.

YucnoBble HEpaBEHCTBA W HMX CBOMCTBAa. HepaBeHCTBO ¢ OJHOW TNEPEMEHHOM.
PaBHOCHIBHOCTD HepaBeHCTB. JIMHElHbIe HEpaBEHCTBA ¢ 0/1HOM nepeMeHHON. CUcTeMbl IMHEHHBIX
HEPABEHCTB C OAHOW IIEPEMEHHOM.

DOyHKIUHA

[Tonstne ¢ynkumu. OOmacTh ONpeneieHUus] 1 MHOXECTBO 3HaueHHH (yHKImH. CriocoOb
3amaHus QyHKIHUI.

I'padux ¢yaxnum. Yrenue cBoiictB ¢yHkumu mo e€ rpaduky. Ilpumepsr rpadukos
(GyHKLIMH, OTpaXXalOLUUX PeabHbIE IPOLECCHI.

@YHKIMM, ONUCBHIBAIOIINME MPSMYI0 U OOpaTHYIO IMpPONOPLUOHAIBHBIE 3aBUCUMOCTH, HX

k .
rpadukn. Oynkmany = x4y = x5y = Vx, ¥ = - *T'padmueckoe perieHne ypaBHEHHH U CCTEM

ypaBHEHUI ™.

9 KJIACC

Yucsa v BbIYUCICHUSA

PannonanbHble uyncna, *uppaloHalbHbIE YHCIA, KOHEYHbIE U OECKOHEYHbIE JIECATUYHbIE
apoOu. MHOXKECTBO JEHCTBUTEIbHBIX UHCEN; JeHCTBUTENbHBIE 4YHCIa Kak OeCKOHEYHbIe
JecsITUUHble 1poOu. B3auMHO OJHO3HAUYHOE COOTBETCTBHE MEXK/Yy MHOKECTBOM JEHCTBUTEIBHBIX
4yucesl U KOOPAUHATHOU MPSAMON.

CpaBHeHuE [I€HCTBUTENBHBIX 4YMCEN, apu(pMETHYECKHe IEHCTBUS C AEHCTBUTEIbHBIMU
qucnaMmu®.

Pa3meprl 00bEKTOB OKPYXKAIOIIETO MUPA, JUIMTEILHOCTD IPOLIECCOB B OKPYXKAIOIIEM MHpE.

[TpubnmxEéHHOE 3HAYCHHE BEJIMYMHBI, TOYHOCTh NpUOMKeHHs. OKpyriieHHe dYHCell.
[Ipuknaka 1 OLEeHKa pe3yJbTaTOB BBIYUCICHUMN.

YpaBHeHUs M HEpaABEHCTBA

JInneliHoe ypaBHeHHe. PenieHne ypaBHEHUMN, CBOAAIIMXCS K JIMHEWUHBIM.

KBaznpaTtHoe ypaBHeHue. Pernienne ypaBHEeHuUM, CBOAAIIMXCS K KBaJpaTHbIM. bukBanpaTHoe
ypaBHeHue. *TIpumepsl pemieHus ypaBHEHUW TPETbed W YEeTBEPTOM CTENEHEH pasiio’KeHHWeM Ha
MHOKUTETH™.

Pemenne npoO6HO-paliOHAIbHBIX YPaBHEHUH.

Perrenne TeKCTOBBIX 3a/1au alreOpanyeckuM METOOM.

VYpaBHeHHe Cc AByMs INepeMeHHbIMU M ero rpaduk. PemieHue cuctem ABYX JIMHEWHBIX
YpPaBHEHUN C JABYMs IepeMEHHbIMU. PellleHne CcucTteM [BYX YpaBHEHUMN, OJHO U3 KOTOPBIX
JUHEWHOe, a Jpyroe — BTOpOMl cremeHu. ['paduyeckas WHTEpIpPETAIUsS CHCTEMbl YPaBHEHUM C
JBYMsI IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3a71a4 anreOpandecKuM CIiocoOOM.



YucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JMHEHHBIX HEPABEHCTB C OJIHOM NEpeMEHHOW. PelieHue cucteM JHMHEHHBIX
HEpaBEHCTB C OJHOW mepemeHHoW. KBanpatHele HepaBeHcTBa. ['paduueckas uHTEepHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DOyHKIUUHA

KBanparnunass ¢yukuus, e€ rpapuk u cpoiictBa. [lapabona, KoopAMHATHI BEPUIMHBI
napaboJibl, 0Ch CHMMETPHUU MapadOIIbL.

I'paduku (G yHKIHIL: y = kX, y = kx + b, y = X5,
y = Vx,y = Snnx CBOMCTBA.

Yucii0BbIe NMOCJI€10BATEIBHOCTH U IPOrPeCcCHH

[TonsiTE YMCIIOBOM NOCIENOBATEIIBHOCTH. 3aJaHME I0CIEN0BATEIbHOCTH PEKYPPEHTHOU
bopmyoit u hopmysoi N-ro YseHa.

Apudmerndeckas u reomerpuueckas nporpeccud. ®opmyisl N-ro uieHa apupmMeTuyecKon
Y TEOMETPUYECKOM IIPOTPECCUM, CYMMBI IIEPBBIX N YIECHOB.

*MN300paxkeHne wWieHOB apu(METHUECKOM U TIeOMEeTpUYEcKOil IMporpeccuid TOYKamMH Ha
KOOPJIMHATHOM IIOCKOCTU. JINHEHHBIN U SKCIIOHEHLIUAIbHBINA POCT. CII0KHBIE POLIEHTHI ™.

IIJTAHMPYEMBIE ITPEJIMETHBIE PE3YJIbTAThI OCBOEHUS ®EJIEPAJILHON PABOYEN
[TPOI'PAMMBI KYPCA «AJITEBPA»

OcBoceHme yaeOHOTO Kypca «Anredpa» Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs JOJKHO
o0ecreynBaTh JOCTHKEHHE CIICIYIONINX MPEAMETHBIX 00pa30BaTEIbHbBIX PE3yJIbTaTOB:

7 KJIACC

Yuciia 4 BbIYHCICHUA

BoinonHsATh, coderass yCTHbIE W NHCbMEHHbIE NPHUEMBI, apuMeTHyecKue IeHCTBUS C
palOHaIbHBIMU YU CIIAMHU.

HaxonuTe 3HaueHHs YHUCIIOBBIX BBIPAXEHHUM; NPUMEHATh pPAa3HOOOpa3HbIE CIOCOOBI U
NpUEMBI BHIYMCIIEHUS 3HAUEHUH APOOHBIX BBIPAXKEHUH, COAEPIKAIINX OOBIKHOBEHHBIE U JIECSITUYHBIE
pooH.

[TepexomuTh OT 01HOM (hOPMBI 3aMMCH YKCeN K APYroi (peoOpa3oBbIBaTh IECATHYHYIO IpOOb
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JIECATHYHYIO, B YACTHOCTH B OECKOHEUHYIO JECATUUHYIO JipoOb). CpaBHUBATh U YNOPSAJOYUBATH
paloHaIbHbIE YKCIA.

OxpyrysTh uucna.

BbInonHATE NPUKKUIKY U OLEHKY pe3yJbTaTa BBIUMCIEHUH, OLEHKY 3HAYEHWH YHCIOBBIX
BBIPAKCHUM.

BbIOmHATE JOEHCTBUS CO CTENEHSAMM C HaTypaJbHBIMH MOKa3zaTelsiMH (C OMOpod Ha
CIPaBOYHYIO HH(POPMALIUIO).

[TpuMeHsTh MPU3HAKU JETMMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATypaJbHbIX YHCEI.

Pemare mnpocreiiiine NpakTUKO-OPUEHTUPOBAHHBIE 3aJaud, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYMH, MMPONOPIMOHATIBHOCTBIO BEJIMYMH, MPOLIEHTAMU; UHTEPIPETUPOBATh PE3YNIbTaThl PEIICHUS
3a1a4 ¢ y4€TOM OTrpaHMYEeHUH, CBSI3aHHBIX CO CBOMCTBAMU PaccMaTpUBaeMbIX OOBEKTOB.

AuiredpanyecKkue BbIpasKeHUs1

OpueHTHpOBAaThCA B TOHATHSAX M ONEpUpPOBaTH Ha 0a30BOM YypOBHE alreOpanveckoil
TEPMUHOJIOTUEN U CUMBOJIMKOM.

Haxoaute 3HaueHnst OyKBEHHBIX BBIPRKEHUH MTPH 3aJaHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BoimonHATe mpeoOpa3oBaHusl LEIOr0 BBIPAKEHUS B MHOTOYJIEH MPUBEIEHUEM MOJ00HBIX
CJIaraeMbIX, PaCKphITHEM CKOOOK.

BBINONHATP YMHOXEHHE OJHOYICHA HAa MHOIOWIEH W MHOIOYICHA HAa MHOTOYIIEH,
OpUMEHATh (OpMyJBl KBajpaTa CyMMbl W KBajJpaTa pPa3HOCTH (C OMOpOHl Ha CIPaBOYHYIO
nH(pOpMaIHIO).



OcCylIecTBISATh pPa3l0KEHUE MHOTOUIEHOB HAa MHOMKUTEIM C IIOMOIIBIO BBIHECEHMS 3a
CKOOKM OOIIIEr0 MHOXHTENS, TPYNIUPOBKHU CJaraeéMblX, MpUMEHEHUs (OpMyT COKpaIIEHHOIO
YMHO>KEHHUS (C OTIOPOii Ha CIPaBOYHYIO HHPOPMALIUIO).

[IpumensTb mpeoOpa3oBaHUs MHOTOWICHOB JUISL PEIICHUs Pa3WYHbIX 3a]ad U3
MaTEMaTHKH, CMEXHBIX IPEIMETOB, U3 PEATILHOM MTPAKTUKU.

Hcnonp30BaTh CBOICTBa CTENEHEH C HATYpaJbHBIMU IOKa3aTeIsIMU JJisi IpeoOpazoBaHus
BBIpXEHUH (C OMOPOI Ha CIIPABOYHYIO HH(POPMAITHUIO).

YpaBHeHus1 1 HEPABEHCTBA

Pemate nuHEliHBIE ypaBHEHHS C OJHOM NEPEMEHHOM, NMPUMEHSSA IpaBWIA NEPEXOHA OT
HCXOJIHOTO YPAaBHEHUS K PaBHOCUIIbHOMY eMy. IIpoBepsTh, ABIISIETCS JIM YMCIO KOPHEM YPAaBHEHUS.

Hmetsb npeacTaBieHne o rpaduueckux METoJax MpH PEUICHUH JTUHEWHBIX YpaBHEHHH U X
CUCTEM.

[Toabuparb mpuUMephI Map YHUCeN, SBISIOMUXCS PEHICHUEM JTUHEWHOTO ypaBHEHHUS C JIBYMS
[IEPEMEHHBIMHU.

Crpouth B KOOpAMHATHOW IUIOCKOCTH TpaUK JHMHEWHOTO YypaBHEHUS C JABYMs
MIEPEMEHHBIMH; MOJIB3YSICh TPaQUKOM, IPUBOIUTE MPUMEPHI PELICHUS YPaBHEHUSI.

Pemate cucreMbl OBYX JIMHEMHBIX YpaBHEHUH C JIByMS IEPEMEHHBIMHM, B TOM 4YHUCIIE
rpaduyecku (¢ OMOpoii Ha ANTOPUTM YUeOHBIX ACHCTBHIA).

CocraBnsTh (IOCIE COBMECTHOI'O aHalW3a) U pellaTh JIMHEHHOE ypaBHEHUE WM CHUCTEMY
JIMHEWHBIX YPaBHEHUH IO YCIOBHUIO 3a/layd, MUHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y IIOJIyYEHHBIN pe3yibTarT.

Koopannartel 1 rpadpuxn. @yHkuun

N300paxaTb Ha KOOpPAMHATHOM NPSIMOM  TOYKH, COOTBETCTBYIOLIME  3aJaHHBIM
KOOpAMHATaM, JIy4d, OTpPE3KH, HWHTEpPBaJbl, 3alMCHIBATh YHUCJIOBBIE IPOMEKYTKH Ha
anreOpanveckoMm si3bIKE.

OTrMeuaTh B KOOPJAMHATHOM IUIOCKOCTH TOYKM IO 3aJaHHBIM KOOPAMHATAM; CTPOUTh
rpaduku uHeHHBIX QyHKIUi. CTpouth rpaduk Gynkuuu y = KX + b.

OnuceiBaTh ¢ MOMOIIBIO (DYHKIMI M3BECTHBIE 3aBHCHMOCTH MEXIY BeIWYMHAMU (110
QITOPUTMY Y4YEOHBIX JIEHCTBUI): CKOPOCTh, BPEMsI, pAacCTOSIHHME; II€HA, KOJUYECTBO, CTOUMOCTD;
MIPOU3BOIUTENLHOCTD, BpEMsl, 00BEM pabOTHI.

Haxoauts 3HaueHre QyHKIMHU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduueckuii crnoco® NpeACTaBiICHUs M aHaIW3a MH(OpMaIUM; W3BIEKaTb U
MHTEPIPETUPOBATH MHPOPMALIMIO U3 TPapUKOB PeaIbHBIX MPOIIECCOB U 3aBUCUMOCTEN.

8 KJIACC

Yucaa 1 BbIYMCTIEHUS

Hcrnonp30BaTh HavyallbHBIE TMPEICTABICHUS O MHOXECTBE JIEUCTBUTEIBHBIX YHUCET IS
CpPaBHEHHUS, OKPYIJICHHs W BBIYHMCICHUH; W300paxarh JEHCTBUTENBHBIC YWCIA TOYKAMH Ha
KOOPIMHATHON IPSIMOIA.

[TpumeHsTh MOHATHE apU(PMETUIECKOTO KBAAPATHOTO KOPHS; HAXOIUTh KBapaTHBIE KOPHHU,
WCTIONB3Yysl TPU HEOOXOJUMOCTH KAIBKYJIATOP; BBIMOJHATH MPOCTEHUIINE TPeoOpa3oOBaHUS
BBIPAXKEHU, COAEPKALMX KBaJIPATHBIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amucu OOJBIIMX W MajbIX YHCEN C TOMOIIBIO JECITHYHBIX JpolOer u
creneHen yuciua 10.

AuredpanyecKkue BbIpasKeHUs1

[IpuMeHsSTh TOHSTHE CTEMEHW C IeNbIM [OKa3aTeJeM, BBIMOIHAThE MPeoOpa3oBaHuUs
BBIPDOKCHHM, COJIEpXKAIIMX CTENEHU C IIeJIBIM IOoKa3arejleM (C HCIOJIb30BAaHUEM CIPAaBOYHOM
uHpOpMaLIUN).

BEITIOTHATE HECTIOXKHBIE TOXKJIECTBEHHBIE MPE0Opa30BaHMUsl PallMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE TPABWJI ICWCTBUN HAJ MHOTOWJICHAMH U aNreOpandecKuMu APOOSIMH.

PacknanpiBaTh KBaJApaTHBIA TPEXUIIEH HA MHOKUTEIIH.



[TpuMeHATH TpeoOpa3oBaHus BHIPAKCHUN IS PEIICHHs PA3JIMYHbIX 33/1a4 U3 MaTeMaTHKH,
CMEXKHBIX ITPEIMETOB, U3 PEaIbHON IIPAKTUKHU.

YpaBHeHUs M HEpaBEHCTBA

Pemiate nHeiHbIe, KBapaTHbIE ypaBHEHUS (C MCIIOJIb30BaHUEM CIPABOYHON MH(POPMALIKN)
U palMOHAJIbHbIE YpPAaBHEHMS, CBOJAIIMECS K HHUM, CHUCTEMBl JBYX YPaBHEHMM C JBYMs
IIEPEMEHHBIMH.

[IpoBOaNTE IIPOCTEHIINE UCCIIEOBAHUS YPAaBHEHUN M CUCTEM YPaBHEHHH, B TOM YHCIIE C
IIPUMEHEHHEM IpaUuecKuX MpeAcTaBlIeHul (yCTaHaBIMBAaTh, UMEET JIM YPABHEHUE WIN CHUCTEMA
YpaBHEHUH pEILIEHUs, €CIIM UMEET, TO CKOJIBKO, U IIP.) C OIIOPOI HAa aIrOPUTM yUEOHBIX JIEHCTBUI.

[Tepexoaute OT ciOBeCHOH (HOPMYIMPOBKM 3agaud K €€ anredpauyeckod MOAEIH ¢
IIOMOILBIO COCTABJICHHS YPABHEHUs WUJIUM CUCTEMbl YPAaBHEHUH, UHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3aJ]a4 IIOJy4YEHHBIA PE3YyIIbTaT.

IIpuMeHATh CBOMCTBA YUCIIOBBIX HEPABEHCTB Ul CPABHEHMS, OLIEHKH; pellaTh JIMHEHWHbIC
HEpaBEHCTBA C OJHOM IEpPEeMEHHON W MX CHUCTEMbI, JaBaTh TI'paQHUUECKyl0 WIIIOCTPALHIO
MHOKECTBA PEIICHUI HEPABEHCTBA, CHCTEMbI HEPAaBEHCTB.

DOyHKIUHA

OnepupoBarb Ha 0a30BOM YpoBHE (YHKIMOHAJIbHBIE IOHATUS U S3bIK (TEPMUHBI,
CHUMBOJIMYECKHE O0003HAu€HMs); OINpeNeNiaTh 3HaueHUe (YHKIUM IO 3HAYEHUIO apryMeHTa;
OTIpeNeNATh CBOWCTBA (PYHKIUH 110 €€ TpaduKy.

. k

Ctpouts rpaduKé dMeMeHTapHBIX (GYHKIMHA Buma , Y = X5, ¥ = X5, Y = v/x , Y= ~

X

OIKCHIBATH CBOMCTBA YHUCIOBOM (PYHKIUH 110 e€ rpaduKy (Ipu HEOOXOAUMOCTH C HANPABJISIOMICH
MTOMOIIIBIO).

9 KJIACC

Yuciia ¥ BbIYMCICHUSA

CpaBHUBATh U YIOPSAJOYNBATH PALIMOHAIBHBIE U HPPALlMOHAJIBHBIE YUCIIA.

BoinonuaTe apudmeTHueckue OEHCTBUS C PAllMOHAIBHBIMH YMCIIAMH, COYeTas YCTHBIE U
MIMCbMEHHBIE TPUEMBI, BBITIOJIHATH BEIYUCIICHHS C UPPALMOHAIBHBIMY YUCIIAMHU.

Haxoautes 3HaueHUs CTENEHEH C LEIbIMM ITOKA3aTeIsIMU M KOPHEW; BBIYUCIIATh 3HAYECHUS
YHCIJIOBBIX BBIPA)KEHUH.

OkpyrisTh JEMCTBUTENBHBIE YKCIA, BBIMOIHATH MNPUKUAKY pe3yjbTaTa BbIUMCICHUMH,
OLIEHKY YHCJIOBBIX BBIPAKEHUM.

YpaBHeHHsI M HEPABEHCTBA

Pemate MHEHbIE U KBaJpaTHBIE YPABHEHUS, YPABHEHUS, CBOIALIMECS K HUM, IPOCTEHIIINE
IpoOHO-pallMOHATIbHBIE YPABHEHUSI.

Pemarps npocteiiline cucTteMbl IBYX JIMHEWHBIX YpaBHEHUH € JBYyMs INEPEMEHHBIMH U
CUCTEMBI JBYX yYpaBHEHHUH, B KOTOPBHIX OJHO ypaBHEHHUE HE SIBJSETCS JMHEWHBIM (110 BHU3YyalbHON
orope).

Pemars mnpocreiimme TEKCTOBbIE 3a7aud aireOpandeckuM CHocoOOM ¢  TOMOUIbIO
COCTaBJICHUS YPABHEHMSI MJIM CUCTEMBI JIBYX YPaBHEHMH C IBYMs IEPEMEHHBIMHU.

[IpoBonTH IpOCTEHIINE UCCIIEIOBAHNS YPAaBHEHUN M CUCTEM YPaBHEHHH, B TOM YHCIIE C
NpUMEHEHHEM rpaUuyecKuX MpeAcTaBlIeHui (YCTaHaBIMBAaTh, UMEET JIM YPaBHEHUE WM CHUCTEMa
YpaBHEHUH pellieHusl, €ClIu UMEET, TO CKOJIbKO, U TIp.).

Pemate nMHeliHbIE HepaBEHCTBA, KBAJpaTHbIC HEPABEHCTBA; H300pakaTh peIIeHUE
HEPABEHCTB HA YUCJIOBOW NPSIMOM, 3alMCHIBATH PEIIEHUE C IIOMOLIBI0 CHUMBOJIOB.

Pemats cuctemsbl JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOUYAIOLINE KBAJApaTHOE
HEpaBEHCTBO; M300pa)kaTh pEIICHHWE CHUCTEMbl HEPAaBEHCTB Ha YMCIOBOM MpPSMOMW, 3alKChIBATh
peLIeHre C IIOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPH PEILICHUN PA3IMYHBIX 3a7a4.

DOyHKIUHA

Pacnio3HaBaTh (yHKIIMU M3y4EeHHBIX BUAOB. [I0Ka3bIBaTh CXEMaTHUECKU PACIOJIOKEHHUE Ha



KOOPJAMHATHOM TTOCKOCTH rpadukoB GyHkIwii Buga: Y = kX, y =kx + b, ,y = ax? + bx +c, y = X, y
k N . .
=Jx,y= ~ B 3aBHCHMOCTH OT 3HAYCHHIA KO3 PHIMEHTOB; ONMKUCHIBATH CBOMCTBA (DYHKI[HIA.

Crtpouts M M300pakaTh CXeMaTHYECKH TpaduKy KBagpaTHYHBIX (QYHKIHH, ONHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMHA MO UX TpaduKaMm.

PacriosnaBath kBajpaTnuHyto (GyHKIHIO 10 GOpMyIe, MPUBOIUTH MIPUMEPHI KBAJAPATUIHBIX
(GyHKUIMN U3 peallbHOM KU3HH, (PU3UKH, TEOMETPUH.

YuciioBble MOCI€10BATETLHOCTH U MPOTPeCcCHH

Pacno3naBare apuMeTHUECKyI0 M T€OMETPHUYECKYIO MPOTPECCHH TPHU PA3HBIX CIIOCOOaxX
3a7aHusl.

BbINONHATE BBIYUCICHHUA C HCHOJIB30BaHMEM (GOpMYNI N-ro ujieHa apudMeTHuecKo u
reOMETPUYECKON MPOrPECcCHii, CyMMBI ITEPBBIX N 4iIeHOB (C OMOpPOi Ha CIIPaBOYHYIO HH(OPMAIHNIO).

Pemate 3agaum, cBA3aHHBIE C YHCIOBBIMH MOCIEIOBATEIBHOCTSIMH, B TOM YHUCIIE 337a4l U3
pEaIbHOM KU3HU (C HCIOIB30BaHUEM KaJIbKYJIATOpa, U(PPOBBIX TEXHOJIOTHN).

OEJEPAJIBHAS PABOYAS TPOT'PAMMA YYEBHOI'O KYPCA «'EOMETPUSI». 7-9
KJIACCBI
Lesn n3ydyenust yueOHOro Kypca

OO6mue nenu n3ydeHus yaeonoro kypca «I'eomerpus» npencrasiensl B [IOOIT OOO. Ouu
3aKJIIOYAIOTCA, TIPEXkIE BCEro B TOM, YTO HA YPOKaX T€OMETPUU OOYYaIOUIUIICs YyUUTCS MPOBOJIUTH
JIOKa3aTeJIbHbIE PACCYXACHUS, CTPOUTHb JIOTUYECKHE YMO3aKIIOYEHHUS, JO0Ka3blBaTh HCTUHHbBIE
YTBEPKACHUS U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IPOBOJIUTH PACCYKICHUS «OT MPOTUBHOTOY,
OTJIMYaTh CBOMCTBA OT MIPU3HAKOB, (POPMYJIMPOBATh OOpAaTHbIE YTBEpKAeHU. B 00yueHnn ymeHuro
paccyXaaTh COCTOMT BaXHOE BOCIUTATENbHOE 3HAYCHHE U3YYEHHUSI T€OMETPUH, MIPUCYIIEe UMEHHO
OTE€UYECTBEHHON MaTeMAaTUUYECKOH 1IKOJIE.

BTtopoii 1enpto U3ydyeHus reoOMETpUH SIBIISIETCS UCIOJIb30BAHHME €€ KaK MHCTPYMEHTa IpH
pElIeHNN KaK MaTeMaTUYeCKUX, TaK U MPaKTHUYECKUX 3a]ay, BCTPEUAIOUIUXCS B pEalbHON JKU3HHU.
DTOMYy COOTBETCTBYET BTOpasi, BBIUMCIUTENbHAS JIMHHUS B W3YyYEHUU T€OMETpUM B IIKoje. [[is
TOrO0  YYWUTENI0 PEKOMEHJYyeTcs NOoA0MpaTh 3aJaud  I[PaKTUYECKOro  Xapakrepa s
paccMaTpuBaeMbIX TEM, YUUTh OOYYArOIIMXCS CTPOUTh MaTeMaTHYeCKHe MOJENN pealbHbBIX
KU3HEHHBIX CHUTYyallMii, TPOBOJIUTH BBIYUCICHHS U OICHUBATh aJIEKBaTHOCTh IOJIYYEHHOTO
pesynbTata. KpailHe BakHO MNOAYEPKUBATH CBA3M TE€OMETPUM C JIPYTUMU [pEAMETaMH,
MOTHBHUPOBATh HUCIOJIb30BAaTh ONPEIEICHUS T€OMETPUUIECKUX (PUTYP U MOHATHH, 1€MOHCTPUPOBATH
MPUMEHEHHE MOJIYYeHHBIX YMEHUN B (PU3UKE U TEXHHUKE. DTH CBSI3U HauOoJsee SIpKO BUTHBI B TEMax
«Bexrtopel», «TpuroHomerpuueckue CcooTHoUIeHUs», «Merox koopauHat» u «Teopema
[Tudaropanr.

MecTto y4eOHOro Kypca B y4eOHOM IJIaHE

CornacHo yueOHOMy miaHy B 7-9 kiaccax wu3y4aercs ydeOHbIM Kypc «l'eomerpus»,
KOTOPBIN BKJIFOYAET CIIEIYIOIINE OCHOBHEIE pa3elibl cofepxkanus: «I eoMmerpudeckne GUTypsl 1 ux
CBOHCTBa», «lI3MepeHne reoMeTpUYecKUX BEIHUMH», a Takxke «/lekapToBbl -KOOpAMHATHI Ha
IUIOCKOCTIY, «BekToph», «/[Brkenus miockoctn» u «lIpeobpa3oBanust mogoous».

VY4eOHbIH MIaH MpeaycMaTpUBaeT U3ydeHHUEe reoMeTpuu Ha 0a30BOM YPOBHE, UCXOJIS U3 HE
MeHee 68 yueOHbIX 4acoB B yueOHOM T'Ofy, BCETO 3a TpU roja o0y4yeHust — He MmeHee 204 yacos.

COHAEPXAHUE YYEBHOI'O KYPCA «'EOMETPUA» (IIO TOJAM OBYUYEHUA)
7 KJIACC

Hauanbubeie monsitust reomerpuu. Touka, mpsmasi, OTpe30K, Jyd. Yroi. Buasl yrios.
Beptukanbabie u cMexHbIe YIibl. buccektpuca yria. Jlomanas, MHOroyroyibHuK. [lapannenbHoCTh
Y NEPIEHIUKYIAPHOCTD MPSIMBIX.



*Cummerpuunsie  Gurypsl. OCHOBHBIC CBOMCTBA OCEBOH cuMMerpuu*. IIpumeps
CUMMETPHUH B OKPYKAIOILIEM MUDE.

*OCHOBHBIE ITIOCTPOEHMSI C TOMOLIBIO IUPKYJISA U JIMHEHKN ™.

Tpeyronbauk. BeicoTra, MeamaHa, OWCCEKTpHica, WX CBOWCTBA. PaBHOOEApEHHBIH U
PaBHOCTOPOHHMI TPEYroJbHUKU. HepaBeHCTBO TPEYTrOJIbHUKA.

CpoiicTBa W TpU3HAKW pPaBHOOEAPEHHOro TpeyronbHUKa. Ilpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M IpPHU3HAKU MapajuleNbHbIX NpsMbIX. CymMma yrioB TpeyrojibHuKa. BHemnwne
YTJIbl TPEYTOJIbHUKA.

[TpsimoyronbHbIll  TpeyroJbHUK. CBOMCTBO MENHMAHBI MNPSMOYIOJIBHOIO TPEYrOJbHUKA,
IpOBEACHHOM K  rTunoreHyse. IIpu3sHaku paBeHCTBA NPAMOYIOJBHBIX  TPEYTIOJbHUKOB.
[IpsAMOYTOJIBHEIM TPEYTOJILHHUK ¢ yrioM B 30°,

HepaBencTBa B reoMeTpuu: *HEpaBEHCTBO TPEYroJIbHUKA™, HEPABEHCTBO O JUIMHE JIOMAHOM,
Teopema o 0oJbIleM yrie U 6oiblIeil cTopoHe TpeyronbHUKa. [leprneHIuKysp u HaKJIIOHHAs.

*Teomerpuueckoe MecTo TOYeK.* buccekTpuca yria M CEpelMHHBbIN NEpHEeHAMKYISIp K
OTpE3KY KaK F€OMETPUYECKHE MECTa TOYEK.

OkpyXHOCTb M KpyI, XopAa M JuaMeTp, HUX CBOMCTBa. B3auMHoe pacroyioxeHue
OKpPY>KHOCTH U npsiMoil. KacaTenbHas u cexyias K OKpyXHOCTU. OKpy>KHOCTb, BIIMCAHHAsl B YTOJIL.
BrnincanHas u onrcaHHas OKpYKHOCTH TPEYTOJIbHUKA.

8 KJIACC

YerpipéxyronpHuku. [lapamnenorpamm, ero mnpu3Haku U cBoiicTBa. YacTHble ciydau
napajuiesorpaMmMoB (IpsIMOYTOJIbHUK, POMO, KBajapaT), MX MNpPU3HAKU U CBOiMcTBa. Tpamenus,
paBHOOOKas Tparenus, e€ CBONCTBa U npu3Haku. [IpsMoyronbHas Tpanenus.

*Meton ynBoeHust Mmeauansbl. LleHTpanbHas cuMMeETpusi.

Teopema @aneca M TeopeMa O NPONOPUUOHANBHBIX oOTpe3kax. CpenHue JMHUU
TpeyrojbHUKa U Tpanenuu. L{enTp Macc TpeyroyibHuUKa.

[Tonobue TpeyroabHUKOB, KOdQduiueHtT noaodus. I[IpusHaku momodus TpeyroabHUKOB™.
[Ipumenenue moooust P pelIeHUH MPAKTUUYECKUX 3aj1au.

CaoiicTBa momaaei reomerpudeckux ¢uryp. dopmynbl Ui TUIOMIAAA TPEYrOJIbHUKA,
napajuiesorpamma, pom6a u Tpanenun. OTHOIIEHUE TUTOMIAACH MOI00HBIX UTyp.

Brrancnenue niomaaei TpeyroabHIKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaTO Oymare.

Teopema [Iudaropa. Ilpumenenue Teopems! [ludaropa npu pemeHnn npakTHYECKUX 3ajad.

CuHyC, KOCHHYC, TaHI€HC OCTpPOro YyIJla MpsIMOYTOJIBHOIO TpeyrojapHuka. (OCHOBHOE
TPUTOHOMETPHUIECKOE TOXKAECTBO. TpuroHomerpuueckue Gynkiwn yrios B 30°, 45° u 60°.

BnucanHble U LEHTpaibHBIE YIJIBI, YroJl MEXIY KacaTelbHOM M XOpIoil. YTJIbl MEXIy
XOpAaMH U CeKyLIMMH. BrimcaHHble U OonMCcaHHbIE YETHIPEXYroJbHUKHU. B3auMHOe pacnosioxxeHue
IBYX OKpyxHocTel. Kacanue okpyxHocTeid. OOmiye kacaTeabHbIe K IBYM OKPYKHOCTSIM.

9 KUIACC

Cunyc, kocuHyc, TanreHc yriaoB ot 0° mo 180°. OcCHOBHOE TPHUTOHOMETPUYECKOE
TOXJ1eCTBO. POPMYJIBI IPUBEACHHUS.

Pemenne tpeyronbHukoB. Teopema KOCHMHYCOB M TeopeMa CHHYCOB. Permenue
IIPAKTUYECKUX 3a7a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

*TIpeoOpazoBanue noaoous. [logo6ue cOOTBETCTBEHHBIX AIEMEHTOB.

Teopema 0 IpOU3BENEHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUHN OTPE3KOB CEKYIIMX,
TEeopeMa O KBaJpaTe KacaTelbHON™.

3 3).'(601: u gajiec * * 0003HAYECHBI TEMbI, U3YUCHHUC KOTOPLIX NPOBOJAUTCA B O3HAKOMUTCIILHOM IIJIaHE. Heaaror
CaMOCTOATCJIbHO OIPCALCIIACT 00BeEM n3y4acMoro mMmarepuaja.



Bekrtop, anmHa (MO&ynb) BEKTOpa, COHAIPABIEHHBIE BEKTOPbI, IPOTHUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALMHU HaJ
BEKTOpaMHU. PasnolkeHue BeKTOpa II0 IBYM HEKOJUIMHEapHbIM BekTopaM. KoopaunHarsl BekTOpa.
CkansipHO€ MPOU3BEICHNE BEKTOPOB, IPUMEHEHUE JJI1 HAXO0KIECHUS IJIUH U YIJIOB.

JlekapToBbl KOOpAMHATBl Ha IUIOCKOCTH. *YpaBHEHHUS HPSIMOH™ U OKPY)KHOCTH B
KOOpJAMHATAX, IEPECEUCHUE OKPYKHOCTEN U MPSAMBIX. MeTo1 KOOpAMHAT U €ro IPUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJBHUKH. JlJIMHA OKpYXHOCTU. ['pajnycHas W paauaHHas Mepa yria,
BBIYMCIICHHE JIUTUH AYT OKpyxHocTel. [momane kpyra, cekTopa, CEerMeHTa.

* JIBM>KeHUS TUIOCKOCTH ¥ BHYTPEHHUE CUMMETpUU (Uryp (31eMeHTapHbIe IPECTABICHNUS).
[TapannensHbrit nepenoc. [ToBopot™.

IIJITAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTAThI OCBOEHUS ®EJIEPAJILHON PABOYEN
ITPOI'PAMMBI KYPCA «I'EOMETPUS» (ITO TOJAM OBYYEHN )

OcBoenue y4yeOHOro kKypca «l'eomerpus» Ha ypOBHE OCHOBHOIO OOINEro 0Opa3oBaHHS
JIOJDKHO 00€CTIeunBaTh JOCTH)KEHUE CIICIYIONIUX PEAMETHBIX 00pa30BaTeIbHbBIX PE3yJIbTaTOB:

7 KJIACC

PacriozHaBaTh M3ydeHHblE TeOMETpUYECKHE (UTYphl, ONpEAeNsATh HUX B3aUMHOE
pacrioyio’keHue, u300pakaTb reOMEeTpUUECKUe (PUIypbl; BBIIOIHATh YEPTEKHU 110 YCIOBHIO 3a/1a4H.
W3mepsATh NMHENHbIE U YIJIOBbIE BEIMUYMHBL. PeliaTh 3ajauM Ha BBIYMCIIEHUE JUIMH OTPE3KOB U
BEJIMYMH YTJIOB.

Jenate rpyOyr0 OLIEHKY JMHEHHBIX U YIJIOBBIX BEJIMYUH MNPEIMETOB B pPEaIbHON >KU3HH,
pa3MepoB MPUPOJIHBIX 00BEKTOB. PaznuuaTh pasMepsl STUX 0OBEKTOB 110 MOPSAIKY BETUYUHBI.

Ctpouth uyepTekuM K NeOMETPHUYECKHM 3ajJadyaM (C HCIOJIb30BAaHUEM CMBICIOBOW OIOPBI:
HaBOJAIIIME BOIIPOCHI W/WIIM allrOpUTMa YUeOHbIX ACHCTBUI).

Ilonp30oBaTbcsd NPU3HAKAMM PAaBEHCTBA TPEYrOJbHHUKOB, HCIIOJIB30BATh NPU3HAKU U
CBOWCTBA paBHOOEIPEHHBIX TPEYrOJILHUKOB IPU PEIICHUH 3a/1a4.

IIpoBOINTH TOKA3aTEIBCTBA HECIOKHBIX TEOMETPUYECKHUX TEOPEM.

[Tonp30BaTbcsd NpPU3HAKAMU PABEHCTBA INPSIMOYTOJIBHBIX TPEYrOJbHUKOB, CBOMCTBOM
MeJNaHbl, NPOBEAEHHOM K THUIOTEHY3€ MpPSIMOYTOJIBHOIO TPEYrojlbHUWKA, B  PELICHUU
reOMETPHUECKUX 33/1a4 (C UCTIOIb30BAHUEM 3pUTENLHON HATISATHOCTH U/WIHN BepOAIbHOM OMOPBI).

OnpenensaTb NapauieIbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOpbIE 00Opa3yeT ¢ HUMHU
cexymas. OnpenensiTs MapajuieNbHOCTh NMPSAMBIX C NOMOIIbIO PAaBEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK IPYroil MpsIMOM.

Pemmarp 3a1aun Ha kieT4aroit Oymare.

[IpoBOAMTHL BBHIYMCIEHUS M HAXOIUTh YHCIOBbIE M OyKBEHHbIE 3HAYEHHUS YIJIOB B
TrEOMETPUUYECKUX 33Ja4ax C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJbHUKOB U MHOIOYTOJBHUKOB,
CBOMCTB yTJI0B, 00pa30BaHHBIX MPU NEPECEUCHNUHU ABYX MapajlielbHBIX MPSAMBIX cekyiei. PemaTth
IIPaKTUYECKHE 3a/1a4l Ha HAXO0XKIECHUE YIIIOB.

HMeTh npencTaBiaeHue O MOHATHE TEOMETPUYECKOIO0 MECTA TOYEK.

@opMyIUpOBaTh ONPEAEIEHUS OKPY)KHOCTH M Kpyra, XOpAbl M JHMaMeTpa OKPYXHOCTH,
II0JIb30BaThCA UX CBOMCTBAMH. ¥ METh IIPUMEHSTH 3TH CBOWCTBA IPU PEIICHUH 3aa4.

OpueHTHpOBaTbCS B MOHATUAX: ONMCAHHAs OKOJO TPEYroJbHUKA OKPY)KHOCTb, LEHTP
OMHCAaHHOM OKpykHOCTHU. OmnepupoBaTh Ha 0a30BOM YpOBHE (pakTamMH O TOM, YTO OUCCEKTPUCHI
YIJI0B TPEYroJIbHUKA NIEPECEKAIOTCS B OAHON TOYKE, M O TOM, YTO CEPEANHHBIE NEPIIEHIUKYIIAPBI K
CTOPOHAM TPEYTrOJbHHUKA NIEPECEKAIOTCS B OJTHOM TOUKE.

OpueHTHpOBAaThCS B MOHATUSAX U ONEpUpOBaTh Ha 0a30BOM ypOBHE: KacaTelbHas K
OKPY>KHOCTH, T€OpeMa O NEPIECHIUKYJSIPHOCTA KacaTEJIbHOM M pajnyca, MPOBEIEHHOTO K TOYKE
KacaHUsl.

HmeTp npeacTaBieHUE O NMPOCTEHIIMX T'€OMETPUYECKMX HEPAaBEHCTBAX, UX NPAKTUYECKOM



CMBICIIE.
[IpoBOAUTH OCHOBHBIE T€OMETPUUECKHE MTOCTPOCHHS C TOMOIIBIO0 HUPKYJIS U JINHEHKH.

8 KJIACC

PacriozHaBaTh OCHOBHBIE BHJIbI YETHIPEXYIOJbHUKOB, UX AJIEMEHTHI, I0Jb30BaThCS HX
CBOMCTBAMHU IPH PEIICHUH F€OMETPUUYECKUX 3a7au.

OpueHTHpOBaThCS B IIOHATUU — TOUKU NIEPECEUEHMSI ME/IMaH TPEYTroJIbHUKA (LIEHTpa Macc) B
pelIeHnH 3a/1au.

Bnagers moHsTMEM cpenHEN JMHHUM TPEYroJIbHUKAa U Tpaleluu, MPUMEHATh UX CBOWCTBA
IIpU PELIEHUH MPOCTEHIINX reoMeTpruueckux 3aaad. MMmers mpexacrasienue o teopeme Paneca u
TEOpeMe O NPONOPLUOHAIBHBIX OTpe3Kax, NIPUMEHATh MX JJIsl PELIEHUs NPAaKTUYECKUX 3aaay (c
OIIOPOI Ha 3PUTENBHYIO HATJISHOCTH).

[TpuMeHATh TpPU3HAKU 1000US TPEYTOJIBHUKOB B PEIICHUU HECIIOKHBIX T€OMETPHUECKUX
3azad.

[Tonw3oBatbest Teopemoii [Tudaropa miast pemeHusi reOMETPUIECKUX U MPAKTUIECKHUX 3a/1a4.

Bnagerp MOHATHSMU CHHYCA, KOCHMHYCAa M TaHIEHCAa OCTPOro Yyria MpsSMOYTOJIbHOTO
TpeyrojabHuka. [lonb3oBaTbcs 3TUMM MOHATUSAMHU JUISL PELIEHUS MPaKTUYECKUX 3aaad (mpu
HE0OXOIMMOCTH C OMOPOI Ha aJTOPUTM IMIPABHIIA).

Boeruucnsate (pa3nuuHbiME crioco6aMu) (C Omopoi Ha CIPaBOYHYO HH(OPMAIIHIO) TUIONIA b
TPEYrojbHUKA U IJIOMAAN MHOTOYTOJIBHBIX (QUTYp (MONB3YACh, IJI€ HEOOXOAUMO, KaJbKYIATOPOM).
[IpyMeHsTh OTy4YEeHHbIE YMEHUS B IPAKTUUYECKUX 3a/1a4ax.

Bnagerp MNOHATHMSMH BIHCAHHOTO W LIEHTPAJIBLHOTO VIJIa, HCIONb30BaTh TEOPEMBI O
BIIMCAHHBIX YIjax, yriax MeXay XOpAaMHy (CeKYLUIMMH) U yIile MEXy KacaTelbHON U XOpJoH NpH
pEIIeHNH MPOCTEHIINX TeOMETPHUUECKUX 3a/1au.

Brnagerp NoOHATHEM ONUCAHHOIO YETHIPEXYTOJNIbHUKA, NPUMEHATH CBOWCTBA ONUCAHHOIO
Y4eTBIPEXYTOJbHUKA [TPH PEIICHUN IPOCTEMIINX 3a/1a4.

[TpyMeHsTh TOJyYeHHbIE 3HAHHWS Ha MPaKTHUKE — CTPOUTh MAaTeMaTH4YEeCKHEe MOJEIH AJis
3aJjau peaylbHOM KHU3HHU U MPOBOJAUTH COOTBETCTBYIOIINE BBIYMCICHUS C MIPUMEHEHHEM MOJ00Us U
TPUTOHOMETPHH (IIOJIb3YSACH, TJI€ HEOOXOAUMO, KAIBKYISITOPOM).

9 KJIACC

3HaTh TPUTOHOMETpUYECKHE (DYHKIIMU OCTPBIX YTJIOB, HAXOAUTh C MX MOMOIBIO Pa3InYHbIE
AJIEMEHTHl MPSMOYTOJBHOTO TPEYTrOJbHUKA («pPELIEHUE TMPSMOYTOJbHBIX TPEYTrOJbHUKOBY).
HaxoauTs (¢ TOMOIIBIO KAIBKYJIATOPA) JUIMHBI U YTJIbI 711 HETAOJUYHBIX 3HAUCHHH.

[Tonb30BaTbes popmynamMu NMPUBEAEHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM
JUIS HAXOXJECHHSA COOTHOLIEHWM MEXAY TPUTOHOMETPUYECKMMHM BEIWYMHAMM (C ONOpON Ha
CIIPaBOYHYIO HH(POPMAIIHIO).

Hcnonp30BaTh TEOPEMbl CMHYCOB M KOCHHYCOB JUISl HAXOXJIEHUS Pa3IMYHBIX JJIEMEHTOB
TpEeYrojbHUKa («pEIIeHHE TPEYroJbHUKOB»), TPUMEHATh HUX TMPU PEIIEHUHU MPOCTEHIINX
reOMETPUUYECKUX 3aad.

Bnanerps moHsTHsAMH mnpeoOpa3oBaHUs MOJO0US, COOTBETCTBEHHBIX 3JIEMEHTOB IMOJI0OHBIX
¢uryp. Ilonb3oBaThCst cBOiCTBaMU 1MOA0OMS MPOU3BOJIBHBIX (DUTYP, YMETh BBIYMUCIATH JJIUHBI U
HaXOJUTh YIJIbl Y MOJOOHBIX (uryp (Imo anroputmy y4deOHbIX nedcTBuil). [IpumeHsTH CcBOMCTBa
no100us B MPAaKTUYECKUX 337a4ax. Y METh IPUBOAUTH IPUMEPHI MOAOOHBIX (UTYp B OKpY’KaroIIeM
MHUpE.

[Tonp3oBaTbess TeopeMaMu (IO BH3YalbHOM OMOpE) O MPOU3BENCHUM OTPE3KOB XOpHA, O
MIPOM3BEICHNN OTPE3KOB CEKYIIUX, O KBaJ[paTe KacaTelbHOM.

[Tonp30BaTbcss BEKTOpaMM, IMOHUMATh HMX TEOMETPUYECKHH U (U3UUECKUH CMBICT,
IOPUMEHATh HX B PELICHUMM TeOMETPUYECKUX U ¢u3ndeckux 3aznad. IlpumenHsaTs ckaaspHoe
IIPOU3BEIECHNE BEKTOPOB 1JIs1 HAXOXACHUS JUIMH U YIJIOB.



Ilonb30BaTbcs METOAOM KOOPAMHAT HA INIOCKOCTH, IIPUMEHATh €ro B pELICHUU
TE€OMETPUYECKUX U NMPAKTUYECKUX 3a]1a4.

Biamers MOHATHAMHU INPAaBUIBHOIO MHOTOYI'OJIBHMKA, JUIMHBI OKPYKHOCTH, JJIMHBI JYTH
OKPYKHOCTH U PaJIMaHHOM Mephl YIia, yMeTh BBIYUCIIATH IUIOIIAAb KPYra U ero yactei (c omnopoit
Ha cripaBo4HyI0 HH(popMaruio). [IpuMeHsITh MOTyYeHHbIE YMEHUS B IPAKTHUECKUX 3aadax.

Haxonute ocu (WM LEHTpPbl) CUMMETPUM (QUIYp, NPUMEHATh IBUXKEHUS IIJIOCKOCTH B
IIPOCTEUIINX CIIyYasiX.

[IpuMeHATh NOJy4YCHHBIE 3HAHMS HAa IPAKTUKE — CTPOUTH MATEMAaTUYECKHE MOIEIH AJIs
3aJa4 peasibHOM )XKM3HHU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS C MPUMEHEHHEM MOA00HS U
TPUTOHOMETPUUYECKUX (YHKLUH (I10JIB3YSICh, IJI€ HEOOXOMMO, KAJIBKYIATOPOM).

OEJNEPAJIBHAS PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «BEPOATHOCTDb "
CTATUCTUKA» 7-9 KJIACCBI

Lesn n3ydyenust yueOHOro Kypca

B coBpemeHHOM LH(POBOM MUpPE BEPOATHOCTh U CTATUCTHKA NMPUOOPETAIOT BCE OOJIBLIYIO
3HAYUMOCTb, KaK C TOYKHU 3PEHHS MPAKTUYECKUX MPUIOKEHUHM, TaK U UX POJIM B 0Opa3oBaHHM.
Kaxaplii uenoBeKk NOCTOSSHHO IIPUHUMAET PELIEHUSI Ha OCHOBE UMEIOLIMXCS Y HEro JaHHBIX. A U1
O00OCHOBAaHHOTO TIPUHATHS PEUICHHWS B YCIOBHAX HEIOCTaTKa WM M30bITKAa HH(DOpMAIUH
HEO0O0XO0AMMO B TOM 4YHCIE XOpOIIO C(HOPMUPOBAHHOE BEPOSTHOCTHOE M CTaTUCTHYECKOE
MbIIUIeHHE. VIMEHHO TI0ATOMY OCTpO BCTalla HEOOXOIMMOCTh C(OPMHPOBATH Y OOyUaAIOIIMXCS, B
ToM uyuciae oOyuwaromuxcst ¢ 3IIP, QyHKIMOHaIBHYIO I'pPaMOTHOCTh, BKJIIOYAIOIIYIO B ceOs B
Ka4yeCTBE HEOTHEMJIEMOM COCTABIISIONIECH YMEHHME BOCHPUHMMATH U KPUTHUYECKH AHAIM3UPOBATH
uHpOpMalMIO, NPEACTABICHHYI0O B pa3iM4YHbIX (OpMax, MOHUMATh BEPOSATHOCTHBIA XapakTep
MHOI'MX pEaJbHBIX IIPOLECCOB M 3aBUCUMOCTEW, IPOU3BOAMTH IIPOCTEHUINNE BEPOSTHOCTHBIC
pacu€rbl. 3HAKOMCTBO C OCHOBHBIMM NPUHIMIIAMHU cOOpa, aHAIM3a M MPEJCTABICHUS JaHHBIX U3
paznuyHbIX cdep KU3HU OOIIECTBA M TOCYIapCTBa MPHOOIIAET O0ydYaIOIMMXCS K OOIIECTBEHHBIM
UHTEpecaM.

B cTpykType nporpammsl yueOHOTo Kypca «BeposiTHOCTh U CTaTUCTHKA)» OCHOBHOM IIIKOJIBI
BBIICTICHBI CIIEYIOIIME COAEp KaTeIbHO-MeToquuecKkue JuHuU: «lIpencraBieHne AaHHBIX U
onucarenbHasi CTaTUCTUKA»; «BeposTHOCTEY»; «DI1eMeHThl KOMOUHATOpUKNY; «BBeeHre B TEOpUIO
rpadoBy.

Copnepxanune nuHuu «llpencraBieHne AaHHBIX M OMNMCATEIbHAs CTATHUCTUKA» CIYKUT
OCHOBOHM Uil (POPMHUPOBAHUS HABBIKOB pabOTHl ¢ MH(OpMaIMei: OT YTEHHUsS U HHTEpIpeTaluu
nH(popMalnu, IpeICTaBICHHON B TabauIax, Ha AMarpaMMmax U rpadukax 1o coopa, npeicTaBlIeHUs
U aHaJW3a JaHHBIX C MCIOJIb30BAaHUEM CTAaTUCTHYECKUX XAPAKTEPUCTUK CPEIHUX M PacCEUBAHUS.
Paboras ¢ nannbiMu, oOyuwarouguecst ¢ 3IIP yuarcs cuMThIBaTP M MHTEPHIPETUPOBATH JIaHHBIE,
BBIIBUTaTh, apryMEHTHPOBATh M KPUTHUKOBATh IPOCTEHIIME THUIIOTE3bl, pPA3MBILUIATH HaJ
(dakTopaMy, BBI3BIBAIOIIMMHM H3MEHUMBOCTb, U OILIEHMBATh HX BIIMSHHE Ha paccMaTpUBaeMble
BEJIMYUHBI U IIPOLECCHI.

WHTYyUTHBHOE  NpEICTaBI€HWE O  CIy4alHOM  WM3MEHYMBOCTH,  HCCIEIOBaHUE
3aKOHOMEPHOCTEH M TEHJEHLUUN CTAaHOBUTCSA MOTHBHUPYIOILEH OCHOBOM Ul HU3Yy4YEHUsS TEOPUH
BeposiTHOCTEH. bonbioe 3nauenue st odydarommuxcs ¢ 3[1P 31eck uMeroT npakTudeckue 3a1anus,
B YACTHOCTH OIBITHI C KJIACCUYECKUMH BEPOSITHOCTHBIMUA MOJIEIISIMH.

[TonsiTe BEpOATHOCTH BBOJHUTCS Kak Mepa MpaBIonogoOus ciydaidHoro coowitus. I[lpu
u3yueHun Kypca oOyuatommuecs c¢ 3[IP 3HakomsTCS C NMPOCTEWIIMMHM METOJAMH BBIUMCIEHUS
BEPOSITHOCTEN B CIy4YaWHBIX SKCIEPUMEHTAX C PABHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMM HCXOJAMH,
BEPOSITHOCTHBIMH 3aKOHAMH, MO3BOJISIOLUIMMHU CTaBUTh M pelIaTh Oosiee CIIOKHBIE 3a7auu. B xypc
BXOJAT Ha4aJIbHbIE MPEJICTABIICHNS O CIIy4ailHbIX BEJIMYMHAX U UX YHMCIIOBBIX XapaKTEPUCTUKAX.

Taxke B paMKax 3TOro Kypca OCYLIECTBISeTCS 3HAKOMCTBO oOydwarommuxcs c¢ 3IIP c
MHOJKECTBAMH M OCHOBHBIMH OIIE€PAlMAMH HAJ MHOXKECTBAMH, PACCMATPUBAIOTCSA IPUMEPHI



NPpUMCHCHUSA JId PCUICHUA 3ada4, a TAKXKC HCIIOJIB30BAHUA B APYIrUX MATCMATUYCCKUX KYpCaxX U
y4eOHBIX TIpeIMEeTax.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

B 7-9 knaccax u3yuaercs Kypc «BeposSTHOCTb M CTaTHCTHUKa», B KOTOPBIA BXOJAT Pa3/Iebl:
«[IpexcraBneHne JaHHBIX M ONKMCATeNbHAs CTAaTUCTHUKA»;, «BeposTHOCTE»; «DJEeMEeHTHI
KOMOUHATOpUKHY; «BBeneHune B Teopuio rpagoBy.

Ha n3yuyenne nanHoro xypca oTBOIUT | yueOHBIN yac B HEJENIO B TCUCHHE KaXKIOTO roja
o0yuenus, Bcero 102 yueOHBIX daca.

COJIEP)KAHUE YYEBHOI'O KYPCA «BEPOSITHOCTb M CTATUCTHKA (10 TOJIAM
OBYUEHUS)

7 KJIACC

[IpencraBieHne JaHHBIX B BUJE TAOJIUI], qUarpaMm, rpadukoB. 3anoIHEHNE TaOIUI], YTCHHE
U TIOCTPOEHUE Juarpamm (CTOJOMKOBBIX (CTOMOUYATHIX) U KPYroBbiX). UTeHHe rpad)uKoOB peaabHBIX
nporeccoB. M3pneuenne nHpoOpMauy U3 quarpaMM M TaOIUI, UCIOIb30BAHUE U MHTEPIIPETAIUS
TAHHBIX.

OmnwucarenbHasi CTaTUCTHKA: CpelHee apu(MeTHYecKoe, MeAnaHa, pa3Max, HauOoibIiee U
HauMeHbIIIee 3HaYeHUsI Ha0opa YMCIIOBBIX TaHHBIX. [IpuMepsl ciiydaiiHON H3MEHYUBOCTH.

*CnyuallHbIN SKCHIEpUMEHT (OMBIT) U CilydaitHoe coObiTue. BepositHocTh u vactoTta. Pomnb
MaJIOBEPOATHBIX U IMPAKTUYECKH TOCTOBEPHBIX COOBITHII B MpUpOAe U B obOmiectBe. MoHeTta u
MTpasbHAs KOCTh B TEOPUH BEPOSTHOCTEH™",

*T'pad, Bepuuna, pedpo. Ctenenp BepiuHbl. Uncno pédep U cyMMapHas CTENeHb BEPIIHH.
[IpencraBnenue o cesizHocTH rpada. Lenu u nukiel. [yt B rpadax. O6xon rpada (3is1epoB myTh).
IIpencraBnenue o6 opueHTUPOBaHHOM rpade. Pemenune 3a1a4 ¢ moMoIsko rpagos™.

8 KJIACC

[TpencraBieHne naHHBIX B BUJE TAOIULL, JUAarpaMm, rpauKoB.

MHOX€ecTBO, 3JIEMEHT MHOXECTBA, IOJAMHOXecTBO. Onepanuu HaJ MHOXECTBAMU:
o0beauHEeHne, ImepecedyeHue, JononHeHue. CBoiicTBa  omepaluii  HajJg  MHOXECTBaMU:
[IEPEMECTUTENBHOE,  COYETATEeNIbHOE,  PaCHpeleluTeNbHOe,  BKIOYeHus.  Vcronbs3oBaHue
rpaMuecKoro MpeaCTaBICHUs MHOXECTB JUIsl ONMHUCAHUS PeaJIbHBIX NPOLECCOB U SBICHUH, IpU
penieHnu 3aay.

*N3mepeHue pacceMBaHMs JAaHHBIX. Jlucmepcust M CcTaHZapTHOE OTKJIOHEHHE YHCIIOBBIX
HabopoB. JlnarpamMmma paccemBaHus ™.

OneMeHTapHble CcOOBITHS ciay4aiiHoro omnblta. ChydaiiHele coObiTud. BepostHoCcTH
cOOBITUHA. ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTapHBIMU cOObITHsIMU. CiydaiiHblii BIOOp. CBS3b
MEXy MaJlOBEPOATHBIMU M MPAKTUYECKH JOCTOBEPHBIMU COOBITHSIMU B IPHPOJE, OOIIECTBE U
HayKe.

*JlepeBo. CBOICTBa JiepeBbEB: €IMHCTBEHHOCTh MYTH, CYIIECTBOBAaHHE BUCSYEH BEpPIIMHBI,
CBSI3b MEXKIy YMCIIOM BepLIMH U unciaoM péodep. [IpaBuio ymHoxenus. Pemenue 3agad ¢ HoMoIIbio
rpagos.

[TporuBononoxubie coObITUA. narpamma Diinepa. OO0beInHEHNE U TIEpeceYeHUEe COOBITHH.
HecoBmecthbie coObiTusi. @opMyna croxkeHus BEpOSTHOCTEH. YcloBHas BepOSTHOCTH. [IpaBuio
ymHoxkeHusi. HezaBucumble coObiTus. IIpeacraBienue skcrnepuMeHTa B BUJIE JepeBa. PerieHue
3a/1a4 Ha HAXOXKJEHUE BEPOATHOCTEU C IOMOILBIO JE€peBa CIY4alHOI0 DKCIEPUMEHTA, JUarpaMM

4
3HGCL u pajiaee * O603Ha‘I€HLI TEMbI, U3YUCHHC KOTOPBIX NPOBOAUTCA B O3HAKOMUTCIILHOM ILJIaHEC. He,uaror
CaMOCTOATCJIbHO OIPCALCIIACT O6’I)GM n3y4acMoro mMmarepuaja.



DOlinepa*.

9 KJIACC

[IpencraBienue NaHHBIX B BUAE TaOiull, AUarpamm, rpaukoB, UHTEPHpPETAUs JAHHBIX.
YreHue 1 NOCTpOCHUE TAONHUL, TUarpaMM, rpaukoB 1O peaTbHBIM JaHHBIM.

[TepectanoBku u dakropuan. CoderaHuss ¥ 4uciio codetaHnuit. *Tpeyronpauk I[lackams™.
Pemienue 3aau ¢ ucmnoib30BaHHEM KOMOWHATOPUKH.

*T'eomerpuueckasi BeposTHOCTh. CiiydaiiHbIil BBHIOOp TOYKHM U3 (GUTYpHI HA IUIOCKOCTH, U3
OTpe3Ka U U3 JyI' OKPYKHOCTH™.

UcnpiTanue. Ycnex u Heyaaya. Cepusi UCHIBITaHUN 10 TiepBoro ycrnexa. Cepusi UCIIBITaHUMA
Bepnymu. BepositHOCTH cOOBITHI B cepry UCTIBITAaHUN bepHymm.

CiydailHass BEJIMYMHA W paclpeesieHHe BEepOSTHOCTEH. MareMaTthyeckoe OKHUIaHUE M
mucnepcus. IlpuMepsl MaTeMaTHMUECKOro OKUIAHHUS KaK TEOPETUYECKOI'O CPEIHEro 3HAYEHUS
BEJIMYMHBI. MaremMaTuueckoe OKUJAHWE U JUCIEPCHUs CIyYallHON BEIMYMHBI «YHCIO YCIIEXOB B
CEpHUM UCHIBITAaHUN bepHysum».

[TonsiTre o 3akoHe GoNbIIMX yucen. M3MepeHnre BeposTHOCTEH ¢ MOMOIIBI0 4acToT. Porb u
3HAa4YEeHHE 3aKOHA OOJBIINX YMCEll B PUPOJIE M 0OIIeCTBE.

IIJTAHMPYEMBIE ITPEJIMETHBIE PE3YJIbTAThI OCBOEHNS ®EJIEPAJILHON PABOYEN
ITPOI'PAMMBI KYPCA «BEPOATHOCTD 1 CTATUCTUKA» (ITO TOAAM OBYYEHU )

[IpenmeTHbIe pe3ysbTaThl OCBOEHUsI Kypca «BeposTHOCTh M cTaTHCTHKa» B 7—9 Kiaccax
XapaKTEPU3YIOTCSl CAEAYIOIUMU YMEHUSIMU.

7 KJIACC

Uurare wHPOpMAIUIO, TMPEACTABICHHYIO B TaONWIlAX, HA JUarpaMMax; IPeJICTaBIsATh
JaHHBIE B BHUJAE TaOMUI, CTPOUTH AUArPaMMBbI (CTONOMKOBBIE (CTONOYATHIE) W KPYrOBBIE) IO
MaccHBaM 3HauYeHUH (C UCTI0JIb30BAaHUEM 3PUTEIHLHON HATJISTHOCTH U/ WK BEpOATHLHOM OTOPHI).

OnuceiBaTh ¥ HMHTEPIPETUPOBATH pEANbHBIE YHUCIOBbIE JaHHBIE, IPEACTABICHHBIE B
Ta0JIMIaxX, Ha AUarpamMmax, rpapukax.

OpueHTUpOBaThbCSI B TMOHSATUSX U ONEpUPOBATh MMH Ha 0a30BOM YypOBHE: CpelHee
apudmernyeckoe, MeraHa, HANOOJIbIIICEe M HANMEHBIIIEE 3HAYCHUS, pa3Max.

HmeTs mpeacTaBieHHE O CcOydyailHOW W3MEHYMBOCTH Ha MpHUMepax IeH, (pu3mdeckux
BEJIMYMH, aHTPOTIOMETPHUYECKUX JIAHHBIX; UMETh MPEACTABIICHUE O CTATHCTUYECKON YCTOWIMBOCTH.

8 KJIACC

W3Bnekats U npeoOpa3oBbIBaTh HH(GOPMALIMIO, TPEICTABICHHYIO B BUJI€ TaOIUI, IUarpaMM,
rpauKOB; MPEICTABIATh JaHHBIE B BUJIE TaOJIUL], MarpaMm, rpaukoB.

OnuceiBaTh MOCJIE COBMECTHOTO AaHalM3a JaHHbIE C [OMOLIbI0 CTATUCTHYECKHUX
IIOKa3aTele: CpPeNHHMX 3HAYEHWH U Mep pacceuBaHus (pa3Max, IUCHEPCHS U CTaHAApTHOE
OTKJIOHCHHE).

HaxoauTe 4acTOThI YUCIIOBBIX 3HAUEHHUH U YaCTOTHI COOBITHI, B TOM YHUCIIE TIO pe3ysIbTaTaM
u3MepeHuil u HaONroAeHUH (C HCIOJB30BAaHUWEM 3pPUTEIbHON HATJISIAHOCTH W/WIKM BepOanbHOU
OTIOPBI).

HaxoauTb BepOSITHOCTH Cy4ailHBIX COOBITHII B OMbITaX, 3Hasi BEPOSTHOCTU 3JIEMEHTAPHBIX
COOBITHI, B TOM 4HCIE€ B OINbBITAX C PABHOBO3MOXHBIMH 3JEMEHTapHBIMU COOBITUAMHU (C
MCIOJIb30BaHUEM 3PUTENLHON HAIJIATHOCTH U/UJIH BepOaIbHOM OMOpHI).

HNmetp mpencrtaBieHHEe O TpadUUYeCKHX MOJENAX: JEpeBO CIy4YaHOTO 3KCIIEPHUMEHTA,
JIyarpaMMbl Ditepa, YuciioBasi mpsiMast.

OnepupoBaTh NOHATHAMH Ha 0a30BOM YPOBHE: MHOXECTBO, MOJMHOKECTBO; BBINOJIHAThH



orepariy HaJi MHOXXECTBaMH: OOBEIMHEHUE, TIEPECeUCHUE, TOMOIHEHUE; TEPEUUCIISITh dIIEMEHTHI
MHO>KECTB; IPUMEHSITh CBONCTBA MHOXKECTB (C UCIIOJIB30BaHUEM BU3YaJIbHOI OMOPHI).

HmeTs mipencraBicHue o TpaduuecKoM MPEACTaBICHUE MHOXKECTB M CBS3EH MEXITYy HUMHU
JUIS OMMCaHUs TPOIECCOB M SBJICHUH, B TOM YHWCJE MPHU PELICHUHU 3aJady U3 JIPYruX y4eOHbIX
MPEAMETOB U KYypPCOB.

9 KJIACC

W3Bnekats U mpeoOpa3oBbIBaTh HH(OPMALIHIO, TIPEICTABICHHYIO B PA3IMYHBIX UCTOYHUKAX
B BUJIE TaOIHII, TUarpamm, rpaduKoB; MPeACTaBIATh JaHHBIC B BUAC TA0JUII, IUarpaMM, TpaduKoB.

Pemars mnpocreiinime 3agauyud  OpraHU30BaHHBIM IEpeOOpOM BapHAHTOB, a TaKXkKe C
WCII0JIb30BaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

HmeTs mpencraBieHre OO0 OMHMCATEIbHBIX XapaKTePUCTHKAX MJsi MAacCHUBOB YHCIIOBBIX
JAHHBIX, B TOM YUCJIE CPEAHUE 3HAYEHUS U MEPBI PACCEUBAHUS.

HaxoauTh 4acTOThl 3HAUEHUN W YaCTOTHI COOBITHS, B TOM YHCJIE MOJb3YSCh pe3ylbTaTaMu
MIPOBEIEHHBIX M3MEPECHUI U HAOIIOICHHH (C OMTOPOH Ha CIIPaBOYHYIO HH(POPMAIIHIO).

HaxoauTb BEpOSTHOCTU CIy4ailHBIX COOBITUN B M3yUYEHHBIX OMBITAX, B TOM YHCIIE B OIMBITaX
C PaBHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH, B CEPHUSX HCIBITAHUN /10 MEPBOrO YCIexa, B
cepusx ucnblTaHui bepHysm.

NmeTs npeacTaBiieHUE O CIIy4alHOW BEJIMYMHE U O PACHPEICIICHUN BEPOSTHOCTEM.

HMeTs mpeacTaBieHHe O 3aKOHE OOJBIIMX YHCENT KaK O MPOSBICHUH 3aKOHOMEPHOCTH B
CJIy4aiiHOM U3MEHYMBOCTH U O POJIM 3aKOHA OOJIBILINX YUCEN B IPUPOJE U OOIIECTBE.



TEMATHUYECKOE INTAHUPOBAHUE

TemaTnueckoe NIaHUpPOBaHUME M KOJUYECTBE YAcOB, OTBOAMMBIX HA OCBOEHHME KaXJ0H TeMbl ydyeOHOro mpeamera «MaremaTukar»
a/IalITUPOBAHHOIM OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMBbl OCHOBHOTO 00IIeTo 00pa3oBaHus 00yUYarOMUXCsl C 3aJIEPKKOM IICUXUYECKOTO Pa3BUTHSA,
B 1I€JIOM COBMAJAIOT C COOTBETCTBYIOILUM pa3zeioM QenepanbHOi paboueil mporpamMMel yyeOHOro npeamera «MaremaTtuka» o0pa3oBaTeIbHON
IporpaMMbl OCHOBHOTO oOmiero oOpaszoBanus. Ilpu sTtom OpranHuszainus BIpaBe camMa BHOCHTh M3MEHEHHUS B COJACp)KaHHE W paclpeieiieHHue
y4eOHOro MaTepuaa o rojaM oO0y4eHHMsl, B MOCJIEJ0BATEIILHOCTh U3YUEHHs TEM U KOJIMYECTBO YaCOB Ha OCBOCHME Ka)JIOM TEMbl, ONpeAeIeHHe
OpraHu3alMoHHBIX (opM oOydeHus u T.. OOOCHOBAaHHOCTH JAaHHBIX M3MEHEHHUI OIpenenseTcsi BRIOpaHHBIM 00pa30BaTENbHON OpraHu3aluen
YMK, uHauBHyadbHBIMHE MCUXO(U3NYECKMMU OCOOCHHOCTAMHU KOHKpETHbIX oOydatonuxcsi ¢ 3I1IP, creneHbro yCBOGHHOCTH UMHU y4eOHBIX TEM,

PEKOMEHAALUAMH 10 OTOOPY U aJanTaluy yueOHOro Marepuaia o MaTeMaTHKe, peacTaBieHHbIMU B [TosicHUTENbHOM 3anucKe.

5 kaacc (ve menee 170 u)

Haszpanue
pasaesia (TeMbl)
Kypca (4HCcJI0 YacOB)

OcHoBHOE CoJIepiKaHue

OcHoBHBIE BHUABI JeATCJIBHOCTH oﬁyqamum)mﬂ

[HatypaJjibHble yuciia.
JleiicTBUs €
HATYPAJIbHBIMHU
YHMCIAMU

(43 u)

JecatuuHas cucTeMa cyHClIeHus. Psj  HaTypanpHBIX dYHCEll.
Harypanpnbiii  psn.  UYmeno 0. HarypanpHble uyHcia Ha
KOOp-IWHAaTHOW mpsiMoii. CpaBHEHHE, OKPYIJIEHHE HaTypalbHBIX
YHCelT.

Apudmernyeckue ASHCTBHA C HATypalbHbIMH 4rciamu. CBOHCTBA
HyJls TpU CIOKEHHM W -yMHOXXCHHMH, CBOWCTBA €IMHULBI MpPH

yMHO)XKeHHH. llepemecTurenbHoe UM COYETAaTENbHOE CBOWCTBA

CIOKEHHS WM  yMHOXEHHUS, *paclpeleiuTe]IbHOe  CBOMCTBO
4

YMHOXEHUS ™ "

*JlemuTenT W KpaTHBIE™ YHUCIIA, PA3IOKEHUE YMCIa Ha MHOXKUTEIH.
Henenue ¢ ocrarkom. IIpocteie m coctaBHBIE uncia. *llpu3Haku
JenuMocTtd Ha 2, 5, 10, 3, 9*.

CreneHb ¢ HaTypaJbHBIM MOKA3aTEIIEM.

YucnoBble BhIpaXXEHUS; MOPSAIOK JTEHCTBUH.

Pemenne TeKCTOBBIX 3a/ad HAa Bce apudMeTHUECKHE ACHCTBUS, Ha
JBUYKEHUE U TIOKYIIKH.

Yurath, 3anMchiBaTh, CPaBHUBAaTh  HATypalbHBIE  YHCIIA;
Y4acTBOBATH B 00CYKIEHHHU CNOCO00B YIIOPSIOUYNBAHUS YUCEIL
N300pakaTs KOOPIAUHATHYIO IPAMYIO, 0TMEYATH YKCIIa TOUKAMH Ha
KOOPJAMHATHOW MPSIMON, HAXOAUTH KOOPANHATEI TOUKH.
HccnenoBaTs cBoiicTBa HaTypanpHOro psna, ducen 0 m 1 mpm
CJIOKEHUH U YMHOKEHUH.

Hcnonb3oBaTh MPaBWJIO OKPYIVICHUS HATYypalbHBIX 4YHCEN IpHU
HEOOXOIMMOCTH C OIIOPOi Ha aJrOpUTM IpaBUiIa.
Beinmonnsate apupmernueckue IeiicTBUS  C
YHCIIaMH, BBIYMCJIATH 3HAUYECHUS YHCIIOBBIX
cKoOKaMu U 0e3 CKOOOK.

3anuchIBaTh NPOM3BEACHUE B BHJIE CTENEHHW, YHTATh CTCIEHH,

HaTypaJIbHBIMH
BBIDAKEHUN €O

HCNOJB30BAaTh  TEPMHUHOJOTHI0  (OCHOBAaHUE,  IIOKa3aTelb),
BBIYHC/IATDH 3HAYEHHSs CTETICHEN TPH HEOOXOIMMOCTH C BU3YaJIbHOMN
Omopoii.

BbINOJHATH NPUKUAKY U OL€HKY 3HAaYCHHUH YHCIIOBBIX BBIPAKCHUM,
NnpeAIaraTb U NPUMeHATb NPUEMBI MPOBEPKM BBIYHCICHUMN.




Hcnonp30BaTh  IpH  BBIUMCICHWAX  NepeMecTUTeNbHOE U
couyeraTeabHOE CBOMiCTBA CJI0KEeHM ST u YMHOKeHHs,
*pacnpeieJuTeIbHOE CBOMCTBO YMHO:KeHHsST™; (OpMyIMpOBaTh U
MIPAMEHSTH TpaBHUiIa MPeodpPa30oBaHUA YHCIOBBIX BbIPAa:KeHHIl Ha
OCHOBe CBOIiCTB apudmMeTHUecKHX JeHCTBHII MPH HEOOXOAUMOCTH
¢ HANIPABJIAIOLLEH IOMOILIBIO.

@opMyJIHPOBATH ONpeaeeHUsl JSTUTEN 1 KpaTHOTO (C OMopoii Ha
QITOPUTM [PaBUIA), HA3BIBATh [CIUTEIM M KpaTHBIE YHUCIIA;
pacmo3HaBaTh IPOCTHIE M COCTAaBHBIE 4HCIA; (OPMYJIHPOBATH H
NMPUMEHSITh MPU3HAKHU JIeIUMocTd Ha 2, 3, 5, 9, 10, (c omopoit Ha
ITOPUTM IPaBUia); MPUMEHATh AJITOPUTM DPA3IOKEHHUsS YHCIIA HA
IPOCThIE MHOXKUTEIH; HAXOAUTH OCTaTKH OT JEJCHHS U HEMOJHOE
YacTHOE.

Pacno3HaBaTh UCTHHHBIC U JIOKHBIC BBICKa3bIBAaHUS O HATYPAIbHBIX
YUCIIaX, TPHUBOAUTH MPHUMEPbl W KOHTPIPUMEPHEL, CTPOUTH
BbICKA3bIBAHUS W OTPULAHMS BBICKAa3bIBAHMH O CBOMCTBax
HaTYpaNbHBIX YUCEN C OMOPOH Ha oOpaszel.

Pematrh  TEKCTOBBIE  3a7aud  apu(YMETHYECKHMM  CIIOCOOOM,
HCNO0JIB30BATH 3aBHCUMOCTH MEX/Y BETMYUHAMU (CKOPOCTh, BpeMsl,
paccrosHue; IeHa, KOJMYECTBO, CTOMMOCTh H  Jp.) TpHu
HEOOXOMMOCTH C WCIIOJb30BaHUEM CIPAaBOYHON HH(OpMAIHK:
aHATM3MPOBATh TEKCT 3aJadd, mnepedopMyInpoBaTh YCIOBHE,
H3BJIEKATH HEOOXOAMMBIE JaHHbIC, YCTAHABJIMBATH 3aBHCUMOCTH
MEXIy BEIMYMHAMH TIPU HEOOXOIWMOCTH C  HAIPaBISIOIICH
TTOMOIIIBIO.

MopenupoBaTh X0/ PEIICHNS 33a4H C MIOMOIIBIO0 PUCYHKA, CXEMBI,
TaOJINLB.

IpuBoauth, pa3dupaTh pa3IUYHBIE PELICHHS, 3allUCH PEIICHUHN
TEKCTOBBIX 3adad (MpH HEOOXOMWMOCTH C  HANpPaBIIIONICH
TTOMOIIIBIO).

C mnoMombl0 TmeAarora OUEHMBAThb IIONYYEHHBI pe3yibTar,
OCYIIECTBJIATH CaMOKOHTpOJIb, NPOBEPSSi OTBET HA COOTBETCTBUE
YCIIOBUIO, HAXOAUTH OLINOKH.

*Pemars 3agaum ¢ noMoOIIbI0 mepedopa BceX BO3MOKHBIX
BApPHAHTOB™.

3HAKOMHUTBCSI ¢ UCTOPHEN Pa3BUTUS apU(METHKH.




IHarnﬂzmaﬂ
reomerpus. Jlunuu Ha
MJIOCKOCTH

(12 v)

Touka, mnpsiMas, otTpe3ok, Jayd. Jlomanas. W3mepeHue AJIUHBI
OTpEe3Ka, METPUUYECKUE SAUHULIBI U3MEpeHUs JIUHBL. OKPYKHOCTH U

KpYT.
[pakTuueckas padora «[locTpoeHue y3opa U3 OKpyKHOCTEH.

VYroa. IIpsimoii, ocTpblil, Tynoil U pa3BEpHYTHIA yribl. 3mepeHue
YTIIOB.

[IpakTiaeckas padora «IlocTpoenne yriosy.

Pacno3naBaTh Ha 4YepTEkKax, PUCYHKAaX, ONMMCHIBATH, HCIOIB3Ys
TEPMHUHOJIOTHIO, M  HM300pakaTb C IIOMOLIBIO  YEPTEKHBIX
WHCTPYMEHTOB (TIpH HEOOXOJMMOCTH 10 BU3YaJIbHOH OMOope): TOUKY,
MIPSIMYIO, OTPE30K, Iy, YToJl, IOMaHyl0, OKPY>KHOCTb.
Pacno3HaBaTb, NIPUBOAUTH NMPUMEPbI OOBEKTOB PEAIHLHOIO MUDA,
UMEIUX (QOpMy H3YyYCHHBIX (QUTYp, ONEHWBATh HX JHHEHHBIC
pa3Mepsl.

Hcnoan3oBaTh JMHEWKY M TPAHCIOPTHP KAK WHCTPYMEHTBHI JUIA
MOCTPOCHUS U U3MEPEHH: M3MePSITh JIMHY OTPE3Ka, BEIUYUHY YIUIa;
CTPOMTH OTPE30K 3aJAHHOW JJIMHBL, YroJl, 3aJaHHOM BEJIMYMHBI;
OTKJIAABIBATh LUPKYJIEM paBHBIE OTPE3KH, CTPOMTH OKPYXHOCThH
3a7]aHHOTO pajnyca.

N300pakaTh KOHQUTYpAH TEOMETPUIECKUX (UTYp U3 OTPE3KOB,
OKPYKHOCTEH, X YacTeli Ha HENIWHOBAHHOW W KIEeT4aTol Oymare;
npeaiaraTb, ONHCHBIBATL M 00CYKIATh CIOCOOBI, AJTOPHTMbI
MTOCTPOEHUS TIOCIE COBMECTHOTO aHAIM3a.

Pacno3HaBaTh M u300pakaTh HA HEIMHOBAHHOW M KIIETYATOU
Oymare HpsMOM, OCTPBIH, TYNOW, pa3BEPHYTHINA YITIB; CPABHHUBATH
YIJIBL.

BoIaucasaTh IIHUHBI OTPE3KOB, IOMaHBIX.

IlonnMaTh M MCHONB30BATH NPH PELICHUH 32124 3aBHCHMOCTH
MEXIy €IMHHLIAMH METPUYECKONH CUCTEMBI MEpP; 3HAKOMHTBCH C
HEMETPUYECKHIMH CHCTEMaMH Mep; BBIPaXKaTh JUIMHY B Pa3IMYHBIX
€AMHUIAX HW3MEPEeHHs TNpud HEOOXOIUMOCTH C ONOpOH Ha
CHPaBOYHYIO HH(OPMALIHIO.

HccnegoBars GUrypsl ¥ KOHQUIYpallMH, HCIOJB3YS HHU(POBBIE

pecypchlL.

OOBIKHOBEHHBIE
npooun
(48 1)

HpoOs. IlpaBunbHble 1 HenpaBuwiIbHBIE ApoOH. OCHOBHOE CBOWMCTBO
npobu. CpaBHeHHe ApoOeH.

CnoxxeHne W BBIYMTAHUWE OOBIKHOBEHHBIX npobeil. CmerranHas
Ipo0b. YMHOKECHHUE U JeJICHHE OOBIKHOBEHHBIX ApOOCi; B3aUMHO-
oOpaTHble 1podu.

Penrenue TekcToBBIX 3a/a4, conepxamux qpodu. OCHOBHBIE 3a7a4uu
Ha Jpo0u.

[Ipumenenne OykB A 3alMCH MaTeMaTUYeCKUX BBIPAKECHUH H
MPEITI0KEHHUH.

MopneaupoBaTh B rpadUuecKol, npeaMeTHol ¢GopMe, ¢ MOMOLIBIO
KOMITbIOTEpa TIOHSTHS M CBOMCTBA, CBS3aHHBIE C OOBIKHOBEHHOM
JIPOOBIO.

YuraTh M 3aNUCHIBATh, CPAaBHUBATh OOBIKHOBEHHBIE JIPOOH,
NpeIaraTh U 00CYKIaTh COCOObI YIIOPAIOYUBaHUS IpoOei.
H306paxkaTh OOBIKHOBEHHBIE APOOM TOYKAMH Ha KOOPAWHATHOM
NpSIMOI; HCMO0JIb30BATh KOOPJMHATHYIO MPSIMYIO JUIsSi CPaBHEHUS
TIpo0eii.

DopMyJMPOBATH, 3aNHMCHIBATH € MNOMOIIBI OYKB OCHOBHOE




CBOMCTBO OOBIKHOBEHHOW JpoOW C OMOpOH Ha TIPABHIO;
HCI0JIL30BATh OCHOBHOE CBOWCTBO JIPOOU IS *COKpaIieHus apooei
W TpHBEJCHUS JApOoOM K HOBOMY 3HAMCHATENIO0 B MPOCTEHININX
CIyJasx™®.

HpencrapiassiTh 1O 00pasly CMENIaHHYI0 JpoOb B  BHIE
HEMPaBWIBHOM M BBIACHATH LETYI0 YacTh YMCIA U3 HEMPAaBUIBHOU
poou.

BoinojinsaTth apudMeTHYecKHe JeCTBHsI C OOBIKHOBEHHBIMHU
OpobsMH B MPOCTHIX  CIy4YasX; MNPUMEHATh  CBOWCTBa
apu(pMETUYCCKUX ACHCTBUH JIJIS pallMOHAIM3AIMY BEIYUCIICHUH.
BbInosiHATh NPUKHAKY W OLEHKY pe3ylbTaTa BBIYMCICHUM;
Nnpeaiarate U NPUMeHATh NPUEMBI MPOBEPKH BHIINCICHUI.
IIpoBoauThL MCC/IEAOBAHMA CBOICTB Apo0Oei, omupasch Ha
YHUCIIOBBIC SKCIIEPUMEHTHI (B TOM YHCIIE C TIOMOIIBIO KOMITBIOTEPA).
Pacno3HaBaTh WCTHHHBIE ¥ JIOXKHBIE BBICKAa3bIBAaHUS O JIPOOSX,
NMPUBOIUTH MPUMEPHI U KOHTPIIPUMEPBI.

Pemiate TpOCTEHINME TEKCTOBBIC 3aJaud, COACpIKAILIUEC IPOOHBIC
JAaHHBIE, ¥ 33/1a4l Ha *HAXOXXJEHHE YacCTH IEJOTr0 W IEJIOTO 10 ero
YacTH; BBIAIBJATH UX CXOJICTBA U PA3JIMYUs™.

MopenupoBaTh X0/ PEIICHNS 33a4 C TIOMOIIBIO0 PUCYHKA, CXEMBI,
TaOJIULIBI.

IpuBoauTh, pa3zdoupaTs, ONEHUBATH PANIUNYHBIC PEUICHHS, 3alIUCU
pelieHnii TeKCTOBBIX 3a7a4 MPH HEOOXOIUMOCTH C HAIPAaBIIIONICH
MTOMOTIIBIO.

C nmnoMombi0 mexarora oONeHMBATh [OJYYEHHBIM pe3ynbTar,
OCYLIECTBJIATH CaMOKOHTpOJIb, NPOBEPSS OTBET HA COOTBETCTBUE
YCIIOBHIO, HAXOAMTh OIIMOKH.

3HAKOMMTBLCS ¢ MCTOPUEl PA3BUTUS APUPMETHKH.

Harnsaaas
reoMeTpus.
IMHOroyrojibHUKH
(10 u.)

MHoroyroinbHUKU. YeThIpEXYTOJIHUK, IPSIMOYTOJIBHUK, KBaIpaT.

TpeyronbHuUK.

[Inomane w mnepuMeTp MNPAMOYTOJIBHHKA M MHOTOYIOJBHHUKOB,
COCTaBJICHHBIX W3 TPAMOYTOJBHHKOB, €IWHHUIBI H3MEPEHHUS
wiomany. [lepumerp MHOTOyroJIbHHUKA.

Pacno3naBarsn, n3o0paxkaTb c IIOMOLLBIO YEPTEKHBIX
WHCTPYMEHTOB W  OT pyKH, MOJEINpOBaTh M3  Oymaru
MHOTOYTOJTbHHUKH.

IMpuBoauTH MpUMEPbI OOBEKTOB PEATLHOTO MUPa, UMEIOMINX (Gopmy
MHOTOYTOJIbHMKA,  TPSMOYTOJbHUKA,  KBaJapaTa, TPEYroJbHUKA,
OlIEeHUBATH UX JINHEIHBIE Pa3MeEpBI.

Beruncasars: NEPUMETP  TPEYroJIbHUKA,
MHOTOYTOJIbHHMKA; IUIOMIaJb MPSIMOYTOJbHHKA,

NPSIMOYTOJIbHUKA,
KBajspara (mpu




HEOOXOJMMOCTH C OTIOPOI Ha aNTOPUTM YIEOHBIX EHCTBHIA).
M300pakaTh OCTPOYTOJIbHBIC, HPSMOYTOJIbHBIE W TYMNOYTOJBHBIE
TPEYTOJIbHUKH.

Crpourh Ha KiIeT4YaTOMl Oymare KBaapaT W TPSMOYTOJNBHHK C
3aJaHHBIMU JJTHHAMH CTOPOH.

HccnenoBats cBoOiicTBA  IPSIMOYTOJBHUKA,
JKCIIEPUMCHTa,  HAONIOJIEHUS,  HM3MEpEHUS,
CpaBHHBATH CBOICTBA KBaJIpaTa M MPSIMOYTOIbHHKA.

Pacno3HaBaTh, WCTUHHBIC W JIOXKHBIC  BBICKAa3bIBaHUSA O
MHOTOYTOJIbHUKaX, MPUBOAUTH MPUMeEPbI U KOHTPIIPUMEPBI.
HccnegoBarh 3aBHCHMOCTbL ITUIOINAAW KBajapaTra OT JUIMHBL €T0
CTOPOHBI.

Hcnonb3oBaTh CBOICTBA KBaJpaTHOM CETKUM HJs HOCTPOCHHUS
¢uryp; pa3ouBaTh NPSIMOYIOJIBHUK Ha KBaIpaThl, TPEYTOJIbHHUKH;
CoOCTaBJISATh QUTYPHI U3 KBAIPATOB U MPSMOYTOJIBHUKOB U HAXOTUThH
WX TUIOIIA]h, Pa30UBATh (PUIypPhI HA MPSIMOYTOJLHUKA M KBaIpaThl U
HaxXxOoJWTh MX IUIOMAAb (MPU HEOOXOJUMOCTH C HAIPABJISIONICH
ITOMOIIIBIO).

BobipakaTh BEIMYMHY MJIOLIAN B Pa3IMYHBIX €IUHUANAX HU3MEPEHUS
METPUYECKOW CHCTEMBI MEp, MCMOJb30BATh 3aBHCHMOCTH MEXIY
METPUYECKUMHU eMHALIAMHU HU3MEpEeHHS IO IN npu
HEOOXOMMOCTH C OTIOPOI Ha CIIPaBOYHYIO HH(OPMAIIHIO.
3HAKOMHTBLCH ¢ MPUMePaMy MPUMEHEHUs TUIOIAIU U epUMeTpa
B NPaKTUYECKUX CHUTyalusx. PemaTh 3aJauM W3 pealbHOW JKU3HH,
pyd HEOOXOAMMOCTH C ONOPOH Ha AITOPUTM IpaBHUiia, 00CYKIATH
pa3JIMYHbIE CIIOCOOBI PEIICHNUS 3a/ay.

KBaJpara IyTéM
MOJIECJINPOBAHUS;

/lecaTuuHbIE
npooun
(38 u)

Hecsatuuanas 3amuch apodeit. CpaBHEHHE AeCATHYHBIX APOOCH.

JleficTBusL ¢ JAecATUYHBIMH JApoOsMu. OKpyTIIeHHE JEeCATHYHBIX
JpOOei.

Perienne TEKCTOBBIX 3a1a4, copepxkanmx apodu. OCHOBHbIC 3a/1auu
Ha Jpodu.

IpeacTaBadaTh JAECATHYHYIO IpoOb B BHJE OOBIKHOBEHHOW, YHTATh
W 3alUChIBATH, CPABHHUBATH [ECSATUYHBIC APOOH, mpemjaratb M
00CYKIATh CMOCOOBI YIOPSIOUYMBAHUS IECATUYHBIX APOOCH.
H3o06paxkaTh JecaTHYHBIE JpOoOM TOYKAaMH Ha KOOPIWHATHOHN
psAMOH.

BoIIBJISITH  CXOACTBA M Pa3jUyuMsl TPaBUI  apHUPMETHUYECKHX
NEHCTBUIM ¢ HATypaJIbHBIMH YHUCJIAMU M JIECATHYHBIMU JPOOSIMH,
I10CJIE COBMECTHOI'O aHAJIM3a.

Boinojinsate apudMeTuieckue IeHCTBHS C JIECATUYHBIME JPOOSMU;
BBINOJIHATH MPUKHJIKY U OLIEHKY PE3YJIbTaTa BHIYHCICHHN.




IpumensaTs,  cBoiicTBa  apupMeTHUECKUX  ACWCTBUH U
paloHaNIN3aluN BEIYUCIICHUM.

I[puMeHsITH TPABWIO OKPYIJIEHHs JAECATUYHBIX JpoOei, mpu
HEOOXOJMMOCTH C BU3YAJIbHOW OTIOPOH.

IIpoBoanTh HcceAOBAHUS CBOHCTB AECATUIHBIX IPOOEH, OMMpasch
Ha YHCJIOBbIE OJKCIIEPUMEHTHl (B TOM 4YHCIE C TOMOUIBIO
KOMITBIOTEPA).

Pacno3HaBaTh WUCTHHHBIE U JIOXKHBIE BBICKA3bIBaHUS O APOOsIX,
NMPUBOIUTH MPUMEPBI U KOHTPIPUMEPH], CTPOUTH BBICKA3BIBAHUS
1 OTpULIAHUA BBICKa3bIBaHUM.

Pemarth mpocTeiliie TEKCTOBBIE 3aJauM, COAEpKalue IpOoOHBIE
JaHHbIEe, 1 Ha *HAaXOXXJICHHWE YacTU LEJIOT0 U LEJIOro Mo €ro 4acTu™;
BBISIBJISITH X CXOJCTBA U Pa3JIH4ns.

MopaenupoBaTh XOJ PEUICHAA 331a4y € IOMOIIBIO0 PUCYHKA, CXEMBI,
Tabmuupl.  Pa30mparh pasinuHBIE PELICHUS, 3alUCH  PEIICHUH
TEKCTOBBIX 3a/1a4.

OnepupoBath JpOOHBIMH YHCIAMH B pEalbHBIX KU3HEHHBIX
CUTYyaLHUsX.

C noMombI mNefarora ONEHMBATH IIONYYECHHBIM PpE3yJIbTarT,
OCYLIECTBJIATh CaMOKOHTpOJIb, NPOBEPSS OTBET HA COOTBETCTBUE
YCIIOBHIO, HAXOAMThH OLINOKH.

3HAKOMMTBLCS ¢ HCTOPUE Pa3BUTHUS apU(DMETHKH

Harnasanas
reoMeTpu.
Tesna u purypsl
B IPOCTPAHCTBE
(9 9)

*MHororpaHaukd.  M300pakeHue  MHOTOrpaHHHKOB. Mojenn

IPOCTPAHCTBEHHBIX TEIL.

[IpsamoyroneHbii  mapannenenunen, KyO. Pa3séptku kyda
napaJulesienumne a.
O01BEM KyOa, MPSIMOYTOJIBHOTO Hapauieienunena™.

u

Pacno3HaBaTh Ha YepTeKaX, PUCYHKAX, B OKPY:KalOlleM MHpe
PSAMOYTOJIBHBII napasulelIeuIes, KyO, MHOT'OT'PaHHUKH,
ONUCHIBATH, MCMOJIb3YSl TEPMHHOJIOTHIO, OIEHMBATHL JIMHEHHBIC
pa3Mepsl.

IpuBoauTh NpHUMEPbI OOBEKTOB pPEAIbHOTO MHpPA, HMEIOIINX
(hopMy MHOTOTpaHHUKA, IPSIMOYTOJIHHOTO NapajlieNenynea, Kyoa.
N3o00paxkarts Ky0 Ha KiIeTyaToi Oymare.

HcceienoBaTh cBoOiicTBa Ky0a, MPSIMOYTOJIFHOTO MapalielieluIie/ia,
MHOI'OI'paHHUKOB, HMCIIOJB3Yysd MOACIU IIpU HeO6XOZII/IMOCTI/I C
HaIpaBJIAIOUIEH MOMOIIBIO.

PacnosnaBathb pa3BEPTKU Ky0a u napajjieienumnesa.
MopaeaupoBaTh Ky0 W mapajuienenures]; U3 OymMard W TPOUYHX
MaTepHUaioB, TI0 00pasiy.

Haxoauth M3MEpEHUs, BHIYUCIATH TUIOMAAb TOBEPXHOCTH; 00BEM




Ky0a, TPSIMOYTOJIFHOTO TapajuleJielnIie;a ¢ OMOpPOd Ha alrOpUTM
yueOHBIX NEeHCTBUI; HMCCaeI0BaTh 3aBHCHMOCTh 00bEMa Kyba OT
JUTHHEI €ro pedpa.

Ha0nwoaaTh 1 NpoBOANTH AHAJOTHH MEXNY MOHATHSAMH IUIOIAIN U
00bEMa, IeprMeTpa U TUIOMIA N IIOBEPXHOCTH.

Pacno3HaBaTh, WCTUHHBIC W JIOXKHBIE  BBICKa3bIBaHUSA O
MHOTOTpaHHMKaX, MPUBOAUTH MPUMeEPHI U KOHTpIpuUMepsl. PemaTth
3aJ]a4d U3 pEeaIbHOU KU3HU.

[loBTOpPeHME
N 00001IIeHNE
(10 4.)

[loBTOpeHHE OCHOBHBIX MOHATUM KU METOJAOB Kypca S5 KJjacca,
000011IeHHEe 3HAHHH.

BbluucasaTh 3HAYCHUSA BBIPAKCHUM, COAEPKAIUX HATypallbHBIE
4ucila, OOBIKHOBEHHbIE U JECSATUYHBIC JApPOOH,  BBINOJHSITH
npeoOpa3oBaHus 4YuCeld IPH HEOOXOJMMOCTH C HAalpaBisoUen
HOMOILIBIO.

BbiOnparhs cmocod CpaBHEHHUS YUCEJN, BBIYUCICHUH, NMPHUMEHATH

cBoiicTBa apudMeTHYECKMX JEHCTBUM JUIsl  palMOHAIW3alluU
BBIYMCIICHUMN.
OcyuiecTBJIAATL CAMOKOHTPOJIb  BBIIIOJIHSAEMBIX  JEUCTBUM U

CaMOIPOBEPKY Pe3yJIbTaTa BEIUUCICHUI.

Pemate mpocTeiinme 3axauyM U3 PEANbHOW JKH3HH, NMPHUMEHATH
MaTeMaTH4YecKde 3HAHUS Ul PELICHMS 3a1a4 U3 APYTuX y4eOHBIX
MPEIMETOB.

Pemate npocreiimime 3aga4u pa3sHbIMHU CIIOCO0AMH, CPABHMBATH
€roco0bl PELICHUs 33/1a4U, BLIOUPATh PAMOHAJIBHBII €c10C00.

6 xaacc (He menee 170 u)

Haspanue
pazaeiia (TeMbl)
Kypca (4HCcJI0 YacoB)

OcHoBHOE CoJIepKaHue

OcHoBHBIE BHUABI JCeATCJIBHOCTH Oﬁy‘lalOIIII/IXCﬂ

HatypanbHble unciaa
(30 9)

Apudmernueckre IEUCTBUS C MHOTO3HAYHBIMHA HATypPaTbHBIMH
YHCJIAMU. Yucosble BBIPA)KEHUS, MIOPSIOK JIEHCTBUH,
UCTIOJb30BaHNe CKOOOK. OKpYTIIEHUE HATypaITbHBIX YHCEI.
Jenmutenn w KpaTHBIE 4YHCA; *HAUOONBIMUN OOIMMN NETUTENh U
HavMeEHbIIee o0ITee KpaTHOe™.

BoimoanaTe apudgMernyeckue JeHCTBHA C  MHOIO3HAYHLIMU
HaTypajJbHbIMM  YUCIAMH, HAXOAMTb  3HAYEHHMHA  YHCIOBBIX
BBIPDAXKEHUH CcO CKOOKaMM M 0e3 CKOOOK; BBIMHMCISATH 3HAYEHHS
BBIPAKEHUN, COEPIKAILINUX CTEIICHMU.

BbINOIHATH NPUKHUAKY U OlleHKY 3HAYCHUI YUCIIOBBIX BBIPAKCHUM,
NPUMEHATH NPUEMBI IPOBEPKH PE3yIIbTaTa.




Pasnoxxenne umncima Ha IIPOCTBIE MHOXXUTEIIH. I[CJ'II/IMOCTL CYMMBI U
IMPOU3BCACHUS. I[CHCHI/IC C OCTaTKOM.
PemeHnne TeKCTOBBIX 3a4ay.

Hcnonp30BaTh  IpH  BBIYUMCICHHSIX  MepeMecTHTeIbHOE U
coyeTaTeJlbHOe  CBOICTBa CJI0KeHusl U YMHOXeHHS,
*pacnpeneauTe/ibHOe CBOMCTBO YMHOKEHHMSI OTHOCHTEIbHO
CJI0KeHHsT ™, CBOMCTBA apu(PMeTHUYECKUX JeiiCTBHI.

HccnenoBaTh YNCIOBBIE 3aKOHOMEPHOCTH, TPOBOAWTH YHCIIOBBIE
9KCIEPUMEHTBHI.

@opMyJIHPOBATH ONpeeIeHUsl ICTUTENS U KPATHOTO, HANOONBIIEr0
o0IIero AenuTeNss ¥ HauMEHBIIEro OOILIero KpaTHOTro, MPOCTOro H
COCTAaBHOT'O YHCEJI; MCIOJIb30BaTh 3TU MOHATHS NMpPU PELICHUM 3a1ad
(pr HEOOXOTUMOCTH C OTIOPOH Ha aNTOPUTM HPABUIIA).

IpuMeHATH aArOpPUTMbI  BBIUUCICHUS HAuOOJbIIETO  OOLIEro
JEeNUTENs] 1 HaUMEHBIIEro o0IIero KpaTHOro ABYX YHCEN, alTOpPUTM
pa3IoXKeHHs Yhciia Ha IPOCThIe MHOKUTEIH.

HccnenoBaTs cBoOiicTBAa JETUMOCTH CYMMBI M IPOU3BEICHMSI YHCEI C
OIOpOil Ha BOIIPOCHBIH IUIAH.

IIpuBoauTh mNpuUMEpPHLI 4YKCEI C 3aJaHHBIMU  CBOMCTBaMH,
pacno3HaBaTh BepHble W HeBepHbIe YTBEPXKICHUS O CBOMCTBaX
4YHhCell, OMpPOBepraTb HEBEPHBIE YTBEPKACHUA C  ITOMOUIBIO
KOHTPIIPUMEPOB.

KoHcTpynpoBate mMaTeMaTH4ecKHe MNpPeNJIOKEHHSI C IIOMOILBIO
CBSI30K «H», KHIIN», «ECTH..., TO...» 110 00pas3Ly.

Pemath TEKCTOBBIE 3afadd, BKIIOYAIOLIME IIOHATHS JEIHMOCTH,
apudMeTHYeCKMM  CIOCO0OM,  HCIIONB30BaTh  mepebop  Bcex
BO3MOXXHBIX BAPHAHTOB C ONOPOM HA BOIIPOCHBIN IUIAH.
MoaenupoBaTh XOJ PELICHHS 3a/aydl C TIOMOIIBIO PHCYHKA, CXEMBI,
TaOJINLBI.

[TpuBoanTh, pa3dupaTh, OLEHUBATH pa3jUYHbIe PelIeHHs, 3aNHCH
PellieHnii TeKCTOBBIX 32/1a4 C HAPaBJISIOIIECH TOMOILBIO.
Kputnueckn OLCHMBATE NOJY4YEHHBIH pe3yiabTaT, HaXOAUTh
OIIUOKH, OCYLIECTBJATH CAMOKOHTPOJb, NMPOBepsAs OTBET Ha
COOTBETCTBHE YCJIOBHIO.

Harasaguas
reoMeTpus.
IIpsimbie Ha
MJI0CKOCTH
(79)

*Tlepnenaukynsipablie npsmeie. [lapannensHbie npsmbie™.

PacctosiHre mexxay IByMsS TOYKaMH, OT TOYKHM A0 NPSMOH, JIMHA
MYTH Ha KBa/IPATHOW CETKE.
*TIpumMepsl NPsIMBIX B IPOCTPAaHCTBE™.

Pacno3HaBaTh, Ha uepTexax, PpUCYHKAX CIydyad B3aUMHOIO
PacCTOIOKEHHS IBYX MPSIMBIX.

N300paxkaTh ¢ MOMOIIBI0 YePTEKHBIX MHCTPYMEHTOB KIIETYATOU
Oymare JBe INepeceKaroluecs NpsAMble, IBE NapajieibHble MpPIMBIE,
CTPOUTH NMPSAMYIO, NEPIEHANKYISIPHYIO TaHHOM.




IIpuBoauTH NpUMeEpPHI NAPATUICTBHOCTH W MEPHEHAUKYISIPHOCTH
MPSIMBIX B IPOCTPAHCTBE.

Pacnmo3HaBaTh B MHOTOYrOJbHHMKAX  TMEPHEHAUKYJISIPHBIE U
napajuieJibHple  CTOpPOHBL.  M300paskaTh  MHOTOYTOJBHHKH  C
MapauIeIbHBIMU, IEPIICHINKYISIPHBIMI CTOPOHAMH TT0 00pasIry.
HaxoanThb paccTosiHuE MEXKIY ABYMsI TOUKaMH, OT TOYKU JI0 MPSMOH,
JUTMHY TIyTH Ha KBaJAPAaTHON CETKE, B TOM YHCJIC HCIIONB3Ys ITU(PPOBLIC

pecypchl.

JApoou
(32 v)

OObIKHOBEHHasT JIpo0b, OCHOBHOE CBOWCTBO IIPOOW, COKpaIleHHe
npobeii. CpaBHEHHE U yIIOpsiA0YMBaHKue ApoOeH.
JecsaTranble TpoOH U METPHYECKasi CUCTEMa Mep.

Apudmernueckre IeHCTBUST ¢ OOBIKHOBEHHBIMH M JECATHYHBIMU
JIPOOSIMHU.

OrtHomenune. JleneHue B JaHHOM OTHOIICHHMU. *MacmTa0b*,
MIPOTIOPITHSL.

[lonstue mnporeHTa. BbIuuCIeHHWE MPOLEHTa OT BEJIMYMHBI U
BEJIMYMHBI 10 €€ MTPOLIEHTY.

Perienne TeKCTOBBIX 3a/1a4, COAEPKALIMX APOOH U MPOLICHTHI.
[Mpaktudeckass pabota «OTHOUICHWE MJIMHBI OKPYXKHOCTH K €€
JUAMETPY».

CpaBHUBATL W YHOPSIOYMBATHL JApOOH, BBLIOHPATH CHOCOO
CcpaBHEHHUS ApoOeH.

IpeacraBasaTh IecITUYHBIE IpoOU B BUAE OOBIKHOBEHHBIX Ipobei u
OOBIKHOBEHHBIE B BUJIC IECATUYHBIX, HCIOJIb30BATh JKBUBAJIEHTHbIE
npeAcTaBjieHUuss JpOOHBIX 4YHCEN TMPH WX CPaBHEHUH, IIpH
BBIYUCIICHUSX (TIPU HEOOXOIUMOCTH C HAITPABJISIFOIIEH TOMOIIBIO).
Hcnoab3oBaTh IecsTHYHbIE JpOoOM NPHU MpeoOpa3oBaHUM BEIUYHH B
METPUYECKON CUCTEME MEP.

BoinmotHATh apudMeTrnyeckue AeicTBHSI C OOBIKHOBEHHBIMH U
JNECSITUYHBIMU APOOSIMH.

BoruucasaTh 3HaYCHHS BBIPAKEHHUH, COJEPXALINX OOBIKHOBEHHBIE U
JIECSITUYHBIE IpOOH, BHITIONHATH peoOpa3oBaHus Ipodel, BLIOHPATH
Cnoco06, MPUMEHSITh CBOICTBa apuU)METHYECKUX JACHCTBHH ISt
pauroHaIN3aLnH BEIYUCIICHUH.

CocTaBJATh OTHOIIEHUS W TIPONIOPLMH, HAXOAMTHL OTHOIIECHHE
BEJINYMH, IEUTh BEJIMYMHY B TJAHHOM OTHOILIEHUH.

Haxoauts JKCHEPUMEHTAJBHBIM MYTEM OTHOIICHUE JUIMHBI
OKPY>KHOCTH K e€ nuameTpy (IIpr HEOOXOIMMOCTH C HampaBJstoLien
TTOMOIIIBIO).

Haxonutrh Macmrad miiaHa, KapTbl M BBIYMCIATH PAacCTOSHUS,
WCTIONB3YS MacIiTad ¢ ONOpoil Ha aNropuT™ yIeOHBIX ACHCTBHMA.
OO0BsACHATH, YTO TaKOE IIPOIEHT, YIMOTPEeOIATH OOOpPOTHI pedH CO
CJIIOBOM «IIPOLIEHT». BpIpamaTh INPOLEHTH B IpoOsx U Apodu B
MPOLEHTAX, OTHOLIEHHE ABYX BEJIMYHH B IPOIICHTAX.

BbIuucsiTh TIPOLIEHT OT YMCIIA ¥ YHCIIO TI0 €70 MPOIEHTY.

OKpyrasaTh IpoOH M MPOIEHTHI, HAXOIUTH MPHUOIIKEHUS YUCEN TpU
HEOOXOIMMOCTH C UCIIOJIb30BAaHUEM BH3YaIbHON OIOPHI.

Pematp 3agaum Ha 4acTH, NMPOLEHTHI, MPOMOPLHY, Ha HaXOXKICHHUE




npobOu (TporleHTa) OT BEIMYWHBI M BEIWYUMHBI TI0 €€ Ipo0H
(mpoueHty), npodu (MpoleHTa), KOTOPBI COCTAaBIsAET OJHA BEIUYMHA
or napyrod. IlpuBoamTh, pa3dupaTh, OLEHHBATH Pa3JIUYHBIC
peLeHMs, 3aIMCH PELICHUI TEeKCTOBBIX 3a7ad IPU HEOOXOAUMOCTH C
HaMpapJIsIOIIEeH MOMOIIBIO.

HN3Baexarts uHpopmanuio u3 TabIHII 5 Juarpamm,
WHTEPIPETUPOBaTh TAOJMYHBIC AaHHBIE, OTPENeNATh HauOoibliee U
HalMEHbILIEe U3 PEICTaBICHHbBIX JaHHbIX.

Harasanas *QOceBas cummerpus. LlenTpanbHas cuMMeTpus. Pacno3HaBaTh Ha yepTexax U U300paKEHUAX, H300pakKaTh OT PYKH,
reoMeTpusi. TTocTpoeH e CHMMETPHYHBIX (GHUTYp. CTPOMTH C IOMOIIBI0 MHCTPYMEHTOB (QUTypy (OTpE3OK, JIOMaHYIO,
Cummertpust CHMMETpHS B IPOCTPAHCTBE®. TPEYrojibHUK, HPSAMOYTOJbHHUK, OKPYKHOCTB), = CHMMETPHUYHYIO
64) JTAHHOW OTHOCHUTENBHO MPSIMON, TOUKHU C HAIIPABIIAIOMIEN TOMOLIBIO.
HaxoauTh NpuMepbl CHMMETPHH B OKPYXKAIOIIEM MHUpE.
MopaeaupoBaTh U3 Oymarn JBe  GUIypbl, CHMMETPUYHBIC
OTHOCUTENBHO  MpPSIMOH;  KOHCTPYMPOBATh  T'E€OMETPHUYCCKHE
KOH(UTYpaluy, HCIOJb3ysd CBOMCTBO CHMMETPHUHM, B TOM YHCIE C
MOMOIIBI0 TUPPOBBIX PECYPCOB C OMOPOH Ha aNroOpuTM Y4eOHBIX
JIEACTBHM.
Beipaxenus Ilpumenenue OyKB AJsl 3alMCH MaTeMaTU4eCKUX BblpakeHHH u|HWcnmoab3oBaTh OyKBBI Ui O0O3HAUYEHUS 4YHCEN, MPHU 3allCH
¢ OykBamMu MIPEIIOKEHHUN. *byKkBeHHbBIE BBIpAKEHHUS 51 YHCJIOBBIC | MATEMATUYECKUX YTBEPIKACHUM, COCTABISATh OYKBEHHbBIE BBIPAKECHUS
(6 4) MOICTAHOBKH ™. 10 YCJIOBHIO 33/1a4H.

BykBeHHbIE paBEHCTBA, HAXOXKJCHHE HEM3BECTHOTO KOMIIOHEHTA.
DopMyIbIL.

HccnenoBaTh HECIIOKHBIE YUCIIOBBIE 3aKOHOMEPHOCTH, UCIIOJIB30BATH
OYKBBI AJIS1 MX 3aIlUCH.

BoluncaaTh 4YHCIOBOE 3HAYeHHE OYKBEHHOI'O BBIPAKEHHUS MPH
3aJaHHBIX 3HAUYEHUsX OYKB C ONOpPOil Ha anroput™M ydeOHBIX
NEeHCTBUN.

3anuceIBaTh (POpMYJbI: NEPUMETPA U IUIOMWIAAN MPSIMOYTOJIBHUKA,
KBaApara; JUIMHBI OKPYXXHOCTH, IUIOLIAJAM KpPYyrd; BBINOJHSITH
BBIYMCJIEHHS 110 3TUM (OpMYyJIaM.

CoctaBasith (opMyJabl, BBIPAKAOIINE 3aBUCUMOCTH  MEKIY
BEJIMYMHAMU: CKOPOCTb, BpEMS, PACCTOSHUE; LE€HA, KOJIMYECTBO,
CTOMMOCTb; IPOU3BOAUTEIILHOCTD, BpeMsi, 00bEM pabOThI; BHIOIHSTH
BBIYUCIICHUS 110 3TUM (hopMyram.

HaxoauTh HEM3BECTHBIA KOMIIOHEHT apU(METHIECKOTO AeHCTBHSI.




Harasauas
reoMeTpus.
Durypsl

HA IJIOCKOCTH
(14 9)

YeThIpEXyroiabHHUK, IIPUMEPEI YeThIPEXYTOJIbHUKOB.
IIpssMOyToNBHUK, KBapaT: CBOWCTBA CTOPOH, YIJIOB, JUAaroHajeH.

M3mepenue yriioB. Buaibl TpeyroyibHUKOB.

[lepumerp MHoOroyrospHuka. Ilnmomans  ¢urypsl.  Dopmyisl
nepuMeTpa M IUIOMAmd  OpsMoyroipHuKa. [IpuOmmxénnoe
M3MEepeHwne TIomaau Gpuryp.

*TIpakTryeckas padbota «Ilnomans kpyran™.

N300paxkaTs Ha HEIMHOBAaHHOW U  KierdyaTtod Oymare ¢
WCTIOJIb30BaHUEM UYEPTEKHBIX HHCTPYMEHTOB HYETBIPEXYTONBHUKU C
3aJaHHBIMU CBOMCTBAaMH: C TMapauIeNbHBIMHU, MEPICHINKYIISIPHBIMHU,
paBHBIMM CTOPOHAMH, NPSAMBIMH YIJIaMH U [Ip., PaBHOOEIPEHHBIH
TpeyronsHuK. Ilpeanarate M 00Cy:KIaTh CHOCOObI, AJITOPUTMBI
IOCTPOEHUSL.

HccaenoBarn, HCTIONB3YSI OKCTIEPUMEHT, HaOJtoIeHuE,
MOJEIIMPOBAHNE, CBOICTBA IPSMOYroJbHMKA, KBajpaTa, pa3OMBaTh
Ha TPEYTrOJBHHUKH C ONIOPOI HA BOMPOCHBIN TUIaH.

OO00CHOBBIBATh, ONPOBEPraTh C TIOMOUIbI0 KOHTPIPUMEPOB
YTBEP)KICHHUS O IPSAMOYTOJIbHUKE, KBAIpaTe, paco3HABAThL BEPHBIC U
HEBEpPHBIE YTBEPIKICHHUS.

N3mepsiTh ¥ CTPOUTH C IIOMOILBIO TPAHCIIOPTUPA YIJIBL, B TOM YHUCIIE B
MHOTOYTOJIbHHKE, CpPaBHHBATh YIUIB; PACHO3HABaTh OCTpBIE,
IpsIMBbIE, TYIIbIE, Pa3BEPHYTHIC YIJIbL.

Pacno3naBath, un300pa:xkaTh OCTPOYIOJIBHBIN, IPSMOYTOJIBHBIN,
TYMOYTOJIbHBIH, pPaBHOOEIPEHHBIH, PaBHOCTOPOHHUI TPEYTrOJbHUKH
(TIpy HEOOXOIMMOCTH C HCIIOIE30BAHUEM BH3YaIbHOHN OIOPHI).
BoIuucasaTh IepuMeTp MHOTOYTOJIBHUKA, MJIOMIAAb MHOTOYTOJILHHKA
pa3dueHreM Ha MPSIMOYTOJIBHUKH, HA PaBHbIE UTYpPHI, UCIIOJIL30BAThH
METPUYECKUE €IMHMIIBI U3MEPEHUs [UIMHBI U IJIOMIAN C OMOpOH Ha
aNTOPUTM YUeOHBIX TEHCTBUIA.

Hcnonb3oBaTh NpHOIMKEHHOE HM3MEpEeHHe JIMH M IUIONIAJAeH Ha
KJIeTyaToil Oymare, npuOMIKEHHOE M3MEPEHHUE JJIMHBI OKPY>KHOCTH,
IUIOIA/N KpyTa.

IlonoxkuTEILHBIE U
oTpuUATEJIbHbIE

L1 (W) £

(40 9)

Llensle ymcna. *Monynbs 4duciia, TeOMETpUYECcKash HMHTEpPIpeTalus
Moy, UUCIIOBBIE TPOMEKYTKU™.

ITonoxuTenpHEIC n OTpULIATCIILHBIC qucia. CpaBHeHI/Ie
IMMOJIOKUTCIIbHBIX W OTPpHULATCIIBHBIX  YHCEJL. ApI/I(i)MeTI/I‘IeCKI/Ie
JICI\/’ICTBI/IH C MOJIOKUTECJIIBHBIMU U OTPULIATCIIBHBIMHA YK CIIaMU.
Penrenne TekcTOBBIX 3aga4.

IIpuBoauTh mNpPUMePBI HCIOJIB30BAaHUS B  PpEaJbHOM KH3HU
MOJIOKUTENIBHBIX M OTPUIATEIFHBIX YHCEIL.

N300paxkaTts LEIbIE YACTA, TOJIOKUTENBHBIE U OTPUIATEIbHBIE YHCTA
TOYKaMHM Ha YUCJIOBOM INpPSAMOH, MCHOJIB30BATh YHCIOBYIO INPSAMYIO
JUTSL CPAaBHEHHSI YU CETT.

IIpuMeHsATL TpaBWJIAa CPaBHEHUS, YNOPSAOYMBATHL IENbIE YHCIA;
*HaxXoUTh MOIYJIb yUca™.

@DopMyJIMPOBATL NPAaBHJIA BBYUCICHUS C MOJOXUTEIBHBIMA H
OTPULIATENIbHBIMU ~ YHCJIAMM, HAXOAMTb 3HAYEHHsl UUCIOBBIX
BBIpa)KEHHIH, coJieprKaIInx JIeHCTBHA
C  TOJIOKUTEIbHBIMH M OTPULATENBHBIMH  YUCIAMH  TpHU




HEOO0XOMMOCTH C OIIOPO Ha aJrOpUTM IpaBUia.
IpuMeHATH CBOIiCTBA CIOKEHHS U YMHOXKEHUS UL IPpeoOpa3oBaHHus
CYMM H TIPOM3BEICHH.

IIpeacraBiienue
JAHHBIX
69

[IpssMmoyronbHas cucTeMa KOOPAWHAT Ha MIIOCKOCTH. KoopauHaTsl
TOYKH Ha TUIOCKOCTH, a0CITCcCca U OpAMHATA.

Croyi04aThie U KPYroBhIC TUarpaMMel.

[IpakTrueckas padora «[locTtpoeHue nuarpammy.

Pemrenne TeKCTOBBIX 3amad, COACpIKAINX AaHHBIC, MPEACTABICHHBIC
B TaOJIUIaX U HA JUarpaMMax.

OOBSICHATH U HWILUTIOCTPUPOBATH MOHATHE IIPSIMOYTOJIBHON CHUCTEMBI
KOOPIMHAT Ha TUIOCKOCTH, HCIIOIF30BATh TEPMHHOIIOTHIO; CTPOMTh Ha
KOODJMHATHOW IUIOCKOCTH TOYKH U (QUTYpPBl TIO0  3aJlaHHBIM
KOOpJIHUHATaM, HAXOAUTh KOOPJAUHATHI TOYEK.

Yurarh cTOJI0YaThIe u KpyTOBBIE TAarpaMMEI;
HHTEPNPETHPOBATH JaHHBIC; CTPOUTH CTOJI0OYATHIC AUATPAMMBL.
Hcnoap3oBaTh uH(pOpManuio, NpeACTaBICHHYIO B Ta0nWIax, Ha
IuarpaMmax sl pemieHus TeKCTOBBIX 3a/ad W 3a/ad U3 peanbHOM
JKM3HH.

Harasanas
reoMeTpus.
Durypbi

B [IPOCTPAHCTBE
99

*TIpsIMOYTONBHBINM Mapajulenenunen, Ky0, mNpu3Ma, NUpaMHIA,
KOHYC, IUIUHIp, map U cdepa. M3o0pakeHne mpocTpaHCTBEHHBIX
¢uryp. [Ipumeps! pa3BEPTOK MHOTOTPAHHUKOB, IIMIIMHAPA U KOHYCA.

[Mpaktuueckass pabora «Co3maHue MoeNel MPOCTPaHCTBEHHBIX

buryp».
[lonsitne o00bEMa; enuHUNBI  U3MepeHHs o0béMa. OO0bBéM

MPSIMOYTOJILHOTO Mapajuiesenueaa, kyoa, hopMmyiisl 00bEMa™.

Pacno3naBaTh Ha uepreKaxX, PUCYHKAaX, ONMCHIBATH IUpaMuuy,
OpusMy, UWIMHAP, KOHYC, IIap, H300paxaTh HX OT pPYKH,
MoJeqdpoBaTh U3 Oymaru, IUIaCTWIMHA, IPOBOJIOKHM M Ip. €
HampaBisitouield  nomoineio.  [IpuBoauTL mNpHMepBI  OOBEKTOB
OKPY’KaIOIIEro MUpa, UMEIOMIUX (DOPMBI HA3BAaHHBIX TEI.
Hcnosib30BaTh  TEPMHUHOJIOTHIO:  BEpIIMHA, peOpo,  TpaHb,
OCHOBAaHHE, BBICOTA, PAANYC U TUAMETD, pa3BEPTKa.

M3yyaTh, UCHONB3YyS OKCIEPUMEHT, HaOJIOIeHHe, W3MEpeHue,
MOJIEJTMPOBaHNe, B TOM 4YHCIIE KOMIIBIOTEpPHOE, WU ONMHCHIBATH
CBOMCTBA HAa3BaHHBIX TEII, BBISIBJIATH CXOACTBA U PA3JIHMYUS: MEKIY
MUPAMUION U IPU3MOIT; MEXIY IUIMHIPOM, KOHYCOM U ILIAPOM.
Pacno3naBarh pa3BEPTKM  Mapajulenenunena, Kyba, MpPU3MBIL,
MUPAaMUAIBI, KOHYCa, IWIMHAPA; KOHCTPYHPOBATh [JaHHBIE Tela W3
Pa3BEPTOK, CO3aBaTh UX MOJIEIH C HAIIPABIISIOLIEH TOMOLIBIO.
Co3naBaTh MOJeIM TPOCTPAHCTBEHHBIX Quryp (m3 Oymaru,
MPOBOJIOKH, TUTACTHJIMHA W Jp.) C OMOPOH Ha ajiropuT™M Yy4eOHBIX
JIEHCTBUM.

H3mepaTs Ha MoeJasix: JUTMHBI pEOEp MHOTOTPaHHHUKOB, JTUAMETP
niapa.

Beruncasarts mno dopmyaam: 00BEM HIPSAMOYTOJIBHOTO
napajijenenumena, Kyoa; UCroib30BaTh AMHULBI U3MEPEHHS 00bEMA;
BBIYHCJIATH 00BEMBI  TeT, COCTaBJIECHHBIX W3 KyOOB,

MnapajieJacnuIieoB;, pematrb 3aga4dvM C pCaJlbHbIMU JaHHBIMH C




OTIOPO#i Ha CIIPABOYHYIO HHAOPMAIIHIO.

IMoBTOpEHUE,
00001IEHME,
cUcTeMaTu3alus
(20 v)

IToBTOpEHE OCHOBHBIX MOHSITHIA W METOJOB KypCOB 5 U 6 KJIaccos,
00001IIeHIE U CUCTEMAaTHU3aIlHs 3HAHU.

BbrluMcaaTh 3HAYCHHA BBIPDAKEHUH, COAEPXKAIMUX HaTypalbHEIE,
Helble, MOJOKUTENbHBIE U OTPHLIATENbHBIE YHCiIa, OOBIKHOBCHHBIE U
JECSITUYHBIE APOOH, BHIIIOTHITH MPe0oOpa3oBaHUs YHCEN 1 BEIPAKCHUH
IIpY HEOOXOAMMOCTH C HAINIPABIISIOILEH TOMOILBIO.

Buioupare cmoco0® CpaBHEHHS 4YHCEN, BBIYMCICHUN, NPHUMEHSATH
cBoiicTBa  apupMeTHYeCKUX ACHCTBHHA ISl  palHOHATU3AINN
BBIYUCIICHUMN.

Pemiats mpocreiilme 3agayuM K3 PEaNbHOW JKH3HH, NPUMEHSITh
MaTeMaTHyecKHue 3HAHUsI JJIs pEeLIeHNs 3a]1a4 U3 JPYTUX NPEIMETOB.
Pemates npocreiilue 3agauu pa3HbIMU CIIOCO0OAMM.
OcyuiecTBJISITh  CAMOKOHTPOJIb  BBIITOJIHAEMBIX
CaMOIPOBEPKY Pe3yJIbTaTa BEIUUCICHUI.

NEUCTBUH U

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA» (110 'OJAM OBYYEHMUS)

7 kaacc (He menee 102 u)

Ha3Banue
pazaesia (TeMbl)
Kypca (4HCcJI0 4acoB)

OcHoBHOE cofepxaHne

OcHOBHBIE BUABI 1eSITeILHOCTH 00yYAOIIUXCS

Yucaau
BBIYHCJICHHS.
PanmonaanHbIe
qJHCIIa

(25 )

ITonsTHE paliMOHATBHOIO YUCIIA.

ApudmeTnyeckue  IEHCTBUS € palMOHAIbHBIMU
CpaBHeHue, yIOpSAJOYMBaHUE PALIIOHAIBHBIX YHCEN.
CreneHs ¢ HaTypaJbHBIM MTOKa3aTeNIeM.

Pemenne OCHOBHBIX 3amad Ha [ApPOOHM, MPOILEHTH M3 PEATbHOU
MIPaKTHKH.

[Ipu3Haku NEIMMOCTH, Pa3jOKEHHUS Ha MHOXXHUTEIM HATypaJbHBIX
qHcell.

Peanbnsbie 3aBucumoctu. [psimas n o6paTHas NpONOPLIHOHATLHOCTH.

YUCJIaMH.

CucreMaTH3upOBaTHL M 000ramiaTh 3HAHUS 00 OOBIKHOBEHHBIX U
JIECSITUYHBIX IPOOSX.

CpaBHHUBATh W YNOPSAA0YMBATHL JAPOOM, MpeoOpa3oBbIBas MpH
HEOOXOINUMOCTH JECSITUYHBIE Jpoou B OOBIKHOBEHHEIE,
OOBIKHOBEHHBIE B JCCATUYHBIC, B YaCTHOCTH B OECKOHECYHYIO
JIECATUYHYIO JTPOOb.

I[IpuMeHSATL pa3HOOOpa3Hblie CHOCOOLI M MPHUEMBI BBLIYMCJIEHUSI
3HAYEHUIl APOOHBLIX BbIPA:KEHMIi, COJEpPXKAIINX OOBIKHOBEHHBIE H
JIECSTUYHBIC JPOOH: 3aMEHSATh TpPHU HEOOXOAMMOCTH JIECATHYHYIO
JIpo0b OOBIKHOBEHHOW W OOBIKHOBEHHYH) JIECATUYHOM, IMPUBOIUTH
BEIpakeHHEe K ¢opme, Hamboiee ymOOHOW ISl BBIYMCICHUM,
MpeoOpa3oBLIBATE JAPOOHBIC BBIPAKEHUS HA YMHOXXEHUE U JICTICHHE
NECATUYHBIX JPOOEH K JEHCTBUSAM C UENBIMH YHUCHaMu (TIpu




HEOOXOAMMOCTH C HAIPABIIIONICH ITOMOIITBIO).
[puBoauTh 4YHCJIOBbIE M OYKBEHHbIE NPUMEPBI CTENEHH C
HaTypaJIbHBIM ITOKa3aTeNieM, OOBSICHSISI 3HAUCHUSI OCHOBAHUS CTCTIICHH

W TIOKa3aTels CTeNCHH, HAXOAMTh 3HAYCHUS CTENCHeil Bruaa a' (a—
nm000€e palMoOHANIBHOE YUCIIO, N — HATypalbHOE YHCIIO) C OMOpPOi Ha
CIIPABOYHYIO UH(POPMAIIHIO.

IlomnMate cmblca  3anucd  0OJBIIMX YHCEJ € TOMOUIbIO
HeCATHYHBIX Jpodeil W crenmeHeil 4ymciaa 10, IPUMEHATL HX B
PeaJIbHBIX CHTYyalMsIX.

IpuMeHATh TPU3HAKK JACTMMOCTH, PA3lOXEHUs HAa MHOXHUTEIN
HaTypaJlbHBIX YUCEI.

Pemath mpocreiilide 3aJa4yM Ha YacTH, IPOLIEHTHI, MPOMOPIHUHU, Ha
HaxXOXJIeHUEe JApoOu (MPOILEHTa) OT BENWYMHBI M BEIWYUHBI 1O €6
npobu (mporeHTy), Apodu (TpOIeHTa), KOTOPHI COCTaBISIET OXHA
BelIM4YMHA OT Jpyroil. IlpuBoauTh, pa3duparb, OIEHUBATH
pa3iInYHbIC PpCIICHH, 3allUCH pCHICHI/Iﬁ TCKCTOBBIX 3aJa4.
Pacno3HaBaTh M OOBSICHATH, ONUPASACh HA ONPEAEICHUs, HPSMO
NPONOPLUOHAIBHBIE W O0pPaTHO MPOHNOPLUOHANBHBIE 3aBUCUMOCTH
MEX]Jy BEJIMYMHAMU; MPUBOAUTH MPUMePbI 3TUX 3aBUCUMOCTEH u3
peabHOro MUPa, U3 APYTUX YIeOHBIX IPEIMETOB.

Pemate mpocTeiilivie NPaKTHKO-OPUMEHTHPOBAHHbIE 3aJa4M Ha
ApoOH, MPONEHTHI, MPSIMYI0 H OOPATHYIO NMPONOPUHMOHATHLHOCTH,
MPONOPIUH.

Anrebopanyeckue
BBbIPaKeHM I
(27 9)

bykBeHnHble BbIpaxkeHus. llepemennsle. JlomycTUMblE 3Ha4YeHHSA
nepeMeHHbIX. DopMyIIBI.

[IpeobOpazoBaHre OYKBEHHBIX BBIPRKEHHH, DPACKPBITHE CKOOOK H
MPUBEACHUE MOJOOHBIX CIIaraeMbIX.

CBoliCcTBa CTENEHH C HATYPAJIbHBIM IIOKA3aTENIEM.

Mmuorounensl. CrnokeHHe, BBIYUTAHHE, YMHOXEHHE MHOTOUYJICHOB.
@opMyJIBl COKPAIIEHHOTO YMHOKEHHs. PasiioxkeHue MHOIOYWICHOB
Ha MHOXHTEIH.

Ogjanerh Ha 6a30BOM YpoOBHe anreOpanyeckoid TEPMUHOJIOTHEH H
CHUMBOJIUKOH, mNpuUMeHsITb ©€ B IIpolecce OCBOCHUS y4eOHOro
Marepuaia.

Haxonuth 3HayeHHss OyKBEHHBIX BBIPQKEHHM MpH 3aJaHHBIX
3HAYEHUSIX OYKB; BBIIOJIHATEH BBIYUCICHUS 110 HOpMyIaM.
BoinosinsaTe 1peoOpa3oBaHMs IIEIOTO BBIPAKEHWS B MHOTOUJICH
MIPUBEIEHUEM MTOAOOHBIX CIaraeMbIX, PACKPhITHEM CKOOOK.
BuInoaHATH YMHOKEHUE OJHOWIEHA HA MHOTOWIEH M MHOTOWJIEHa Ha
MHOIOYJICH, MPUMEHATh (OpMyibl KBajpaTa CyMMbl U KBajpara
Pa3HOCTH C OIIOPOI! Ha CIIPaBOUHYIO HH(POPMALHIO.

OcymecTBJIATh Pa3lokKEHUE MHOTOWIEHOB HAa MHOXKHTEIHM IYTEM
BBIHECCHHSI 32 CKOOKHM OOILIEro MHOXHUTENS, IPUMEHEHHS (OPMYJIIbI




Pa3HOCTH KBaJpaToB, (GOPMYJ] COKPAIIEHHOTO YMHOXXEHHUSI C OMOPOM
Ha CIIPaBOYHYIO HHPOPMAIIHIO.

IpumensiTh MpeoOpa3oBaHKE MHOTOYWICHOB /ISl PEIICHHS Pa3InIHbIX
3a/1a4 M3 MaTeMaTHKH, CMEXHBIX ITPEJMETOB, U3 PEATbHON MPAKTHKH.
3HAKOMHUTBHCS ¢ MCTOPUEi PA3BUTHS MATEMATHKH.

YpaBHenus
U HEPABEHCTBA
(20 v)

VYpaBHeHHe, MpaBuiia MpeoOpa3oBaHusl ypaBHEHNUS, PABHOCHIBLHOCTD
YPaBHEHUIA.

JIuHeliHOe ypaBHEHUE C OJHON EPEMEHHOMI

[IEPEMEHHOM, pelleHue JIUHEHHBIX ypaBHEHMU. Pemienue 3agau c
MOMOUIBI0 YPABHEHUH.

*JluneitHoe ypaBHEHHE C JABYMS TEPEMEHHBIMH W €ro Tpaduk™.
Cucrema [ByX IJHMHEHHBIX YPaBHEHUH C [JBYMSI M[EPEMEHHBIMHU.
Pemrenue cucrem ypaBHEHHH CIOCOOOM MOJICTAHOBKH M CIIOCOOOM
CJIOKEHUSI.

Pemarp JMHENHHOE YypaBHEHHE C OAHOW IEPEMEHHOW, NMPUMEHSIA
NMpaBWJIa Mepexoaa OT UCXOJHOTO YPAaBHEHUS K PaBHOCUIBHOMY €My
Oonee mpocroro Buna. [IpoBepsThb, ABIAETCA M KOHKPETHOE YHCIIO
KOpHEM ypaBHEHUSI.

Iondupars npuMepbl IAp YHCEN, SBISIIOIIUXCSA  PEULICHUEM
JIMHEVHOTO YpaBHEHHS C ABYMS [IEPEMEHHBIMHU.

CTpouTh B KOOPAMHATHON IIOCKOCTH TpaduK JIMHEHHOTO ypaBHEHHUS
C IByMs TNEepeMEHHBIMH (TIpU HEOOXOIWMOCTH C HCIOJIb30BAaHHEM
CMBICIIOBOH OIIOPHI); TONB3YsICh T'PpadUKOM, NMPHBOAUTH MPHMeEPHI
pEIIECHUs] ypaBHEHHUS.

HaxonuTh pelnieHue CUCTEMBI JBYX JIMHEWHBIX YPaBHEHUM C JBYMs
MIEPEMEHHBIMU C OTIOPO Ha ANTOPUTM Y4eOHBIX JICHCTBHU.
CocTaBasiTh M peliaTh YPaBHEHHE WIH CHCTEMY YpPaBHEHUH II0
YCIIOBHUIO 33/1a4, UHTEPIPETUPOBATE B COOTBETCTBUU C KOHTEKCTOM
3a71a4M [OJIY4EHHBIN pe3yJIbTaT C OMOPOI HA BOIIPOCHBIN IJIaH.

Koopaunatsi
U rpadguxu.
DOyHKINU
(24 v)

Koopanmnara Toukm Ha mnpsMoil. YHCIIOBBIE  TPOMEXYTKH.
Paccrosiane Mexay IByMsl TOUKaMU KOOPAMHATHOM MPAMOiA
[IpsmoyronpHast cucTteMa KOOpPAWHAT Ha IUIOCKOCTH. [lpumepsr
rpaduKoB, 3aJaHHBIX (Gopmynamu. UreHue rpadUKOB peabHBIX
3aBHCHMOCTEH.

Ilonstne ¢ynkuuu. I'padux Pynxoun. CpoiictBa  (QyHKUHMIL.
Jlunetinas ¢ynkums. Iloctpoenme rpaduka nuHEWHONW (YHKIUH.
I'paduk pynxauu y = KX + b.

HN300paxkaTh Ha KOOPAMHATHOM INPSIMON TOYKH, COOTBETCTBYIOILIME
3aJaHHBIM KOOPAMHATAM, JIy4H, OTPE3KH, MHTEPBAJIbl;, 3allUChIBATh X
Ha ajaredpanyecKoM s3bIKE.

OTMeyaTh B KOOPAMHATHOW TIJIOCKOCTH TOYKHM 110 3aJaHHBIM
KOOpIMHATAM; CTPOUTh TpaQuKH HECIOXKHBIX  3aBUCHUMOCTEIl,
3aJaHHBIX (QOopMyslaMH, B TOM YHCJIE€ C IIOMOLIBI0 IU(PPOBBIX
JabopaTopu.

[pumenaTs, uU3y4YaTh NpeuMYNIeCTBa, HHTEPNPETHPOBATH
rpaduUecKiii cnoco0 TpeNCTaBieHHS W aHaluM3a pa3HOOOpazHOU
YKU3HEHHOU MH(OPMAIIHH.

OcBauBaTh Ha 0a30BOM YypOBHE TMOHATHE (YHKIMHU, OBJaJeBATh
(YHKIMOHAIBHOW TEPMHHOJIOTHEH.

PacnosnaBarh juHeiiHyro ¢yHknuioo Yy = kX + b, ommcwhiBath ¢é
CBOWMCTBA B 3aBHCHMOCTH OT 3HaueHuil kodd¢unuentos K u b (mpu
HEOOXOIMMOCTH C OTIOPOH Ha alrOPUTM NpaBHUiIa).




Crpouthb rpadmkn nuHeitHON QyHKIMH, GyHKIu Yy = KX + b
Hcnonab3oBats mu¢poBble pecypebl Ui MOCTPOEHUs Ipadukos
(GYHKUMI 1 U3y4EeHUS] UX CBOMCTB.

[IpuBomuTh TIpUMEpPHl JUHEWHBIX 3aBUCHUMOCTEH B  peabHBIX
MPOLIECCAX U SIBICHUSIX.

IToBTOpPEHHE
" 00001menne
69

IToBTOpEeHMEe OCHOBHBIX TOHSATHH M METOJOB Kypca 7 Kiacca,
000011eHHEe 3HAHUH.

Bbi0npaTrb, NpUMEHATh CHOCO0BI CPaBHEHHs YKCEN, BBIYUCICHUH,
npeoOpa3oBaHWil  BBIPAKEHHWH,  peIeHHs  ypaBHEHWH  MpH
HEOO0XOIMMOCTH C HAIPABIIAIOLIEH IOMOLIBIO.

OcyliecTBJISITh CAMOKOHTPOJIb  BBIOINHAEMBIX  JEHCTBHH U
CaMOIIPOBEPKY pesynbTara BBIYMCIICHUH, npeoOpa3oBaHUii,
MIOCTPOEHUH.

Pemiats mpocreiimme 3agayd K3 PEaNbHOW JKH3HH, NPUMEHSITh
MaTeMaTHyecKHue 3HAHUsI JJIs pEeLIeHNs 3a]1a4 U3 JPYTUX NPEIMETOB.
Pemate npocreiiniine TeKCTOBbIE 3a1a4H, CPABHUBATh, BLIOUPATH
CNoco0bl PELICHUS 3a1a4H.

8 kuacc (He menee 102 )

Haspanue
pazaesia (TeMbl)
Kypca (4HCcJI0 YacOoB)

OcHoBHOE cofepxaHne

OcHOBHBIE BUABI 1eSITeILHOCTH 00y4aI0IIUXCS

Yucaa u
BbIYHCJICHHS.
KBaaparHbie KopHU
(15 )

Keanpatheiii kopenb u3 uucna. *TloHsTHe 00 HppanMOHAIHHOM
yrcie. JleciTHIHbIe MPUOIMKEHNS MPPAIIMOHATBHBIX YHCE.
HeiicTButenbHble uncia. CpaBHEHUE JEHCTBUTEIbHBIX YUCET™.
Apudmernyeckuii KBaJpaTHBII KOPEHb.

YpaBHeHuUE BUIa X = a.

CoiicTBa apupmMeTHdecKux KBaapaTHBIX KopHel. [IpeoOpasoBanue
YHCIIOBBIX BBIPAKEHUH, COJIEPKAIINX KBaAPATHBIE KOPHHU.

@opMyIHpOBaTH OMNpenejeHHe KBaJpaTHOI'O KOpPHS M3 4ucia,
apu(METHYECKOTO KB3JIpaTHOTO KOPHS MpPH HEOOXOIWMOCTH C
BHU3YyaJIbHOM OMOPOH.

IpuMeHATH ONEpaLUI0 W3BJICUEHHS KBaJIpaTHOIO KOPHS M3 YHCIA,
HCII0JIb3YS TIPU HEOOXOIUMOCTH KAJbKYJISATOP.

OueHnBaTh KBaJpaTHbIE KOPHU LEJIBIMH YHCIAMH U JIECSTUYHBIMU
JIPOOSIMHL.

CpaBHHUBATh M YNOPSI0YMBATH PAMOHAIBHBIE U UPPAOHAIEHBIC
9rciia, 3allMCaHHbIE C TIOMOINBIO KBaJpPaTHBIX KOpHEH TMpH
HEOOXOIMMOCTH C HANPABJIAIOLICH TOMOLIBIO.

HccnenoBath  ypaBHEHUE x2 = 8, HaxomuTb TOYHBIE U
npubnmkEHHBIE KOpHU Tpu & > 0.




HccaenoBaTh cBOiiCTBAa KBAaJpPaTHBIX KOPHEW, MPOBOJAS YHCIIOBBIE
HKCIIEPUMEHTHI C UCTIONB30BAHNEM KAIBKYJISATOpa (KOMIBIOTEPA).
IIpumensaTs  cBoiicTBa  apuMeTHYECKHX  KOpHel  aid
npeodpa3oBaHusl BbIPAKEHH .

BoinoansaTh npocreiimue npeodpa3oBaHusA BBIPAKECHUU,
COZepKalllMX KBaJpaTHblE KOpPHHU. BpIpaxaTb mepeMeHHble U3
TEOMETPHUYECKHX H (QU3MUYECKHX (POpMYyNT MpH HEOOXOJUMOCTH C
OIOPOI Ha MPABUIIO.

BoruncaaTe 3HaYeHWsl BBIPAKEHUH, COJAEpXKAIIMX KBaJpaTHbIE
KOPHH, UCTIONB3YSl IPH HEOOXOJUMOCTH KAIBKYIISATOP.

Hcnonb3oBaTh B XOA€  pelIeHHs  3aJad  JJIEMEHTapHBIC
MPE/ICTABICHUS, CBSI3aHHBIE C NPUOMMKEHHBIMA  3HAYCHHSIMH
BCJIMYHH.

3HAKOMHTECS C HICTOPUEH pa3BUTHS MAaTEeMATHKH.

Yucaamn
BBLIYHCJICHHS.
Crenennb

¢ LEeJbIM
nmokasarejem
(79)

Crenens ¢ nensiM nokaszarenem. CTanzapTHast 3alIUCh YHUCIIA.
Pa3zMepbl 00BEKTOB OKpY’KaIOMIEro MUpa (OT dJIEMEHTapHBIX YaCTHII
IO KOCMHYECKHUX OOBEKTOB), MJIUTEIBHOCTH IPOLECCOB B
OKpY’KaroIleM MHUpE.

CBONCTBaA CTENEHH € LENIBIM ITOKA3aTENIEM.

@opMyJIHPOBATH ONpe/ie/ieHHe CTEIIEHH C 1IeIbIM IoKa3aTeneM (Ipu
HEOOXOJUMOCTH T10 BU3yaJIbHOU OTI0pe).

IpeacrapiaaTh 3amuch OONBIIMX W MajbIX YHCEI B CTAaHAAPTHOM
Buze. CpaBHMBaTh 4YHMCIa W BEJIMYUHBI, 3alHMCaHHbIE C
KCIONb30BaHUEM cTenenu 10.

Hcnonb30BaTh 3ammMch YMCEN B CTAHIAPTHOM BHJIE JJISL BBIPAKEHUS
pa3MepoB 00BEKTOB, JIUTENEHOCTH MIPOIIECCOB B OKPYIKAIOIIEM MHUPE.
@®opmMyIMPOBaTh, 3aNMCHIBATH B CHUMBOJMYeCKOH (opme u
WLIIOCTPUPOBATh TNpPHMeEPaMHM CBOWCTBA CTENEHU C  LEJBbIM
mokazateyieM (Ipu HEOOXOJUMOCTH C HCIOJIB30BAHMEM BH3YyalbHOM
OTIOPBI).

IpuMeHATH CBOICTBA CTENEHU Ul NPeoOpa3oBaHUsl BBIPAKCHUI,
COZIEpIKaIlIMX CTETNEeHH C LEJBbIM I[IOKa3aTelieM C HCIOJIb30BaHHEM
cnpaBoyHOH uH(popManuy. BbINOJHATL JeficTBUA C YHUCIaMHU,
3allUCAHHBIMH B  CTaHAAPTHOM BuAe (YMHOXXEHHE, JeJIeHHeE,
BO3BEJICHHE B CTCTICHD).

Aaredpanyeckue
BbIpaKeHHsl.
KBaaparsblii
TPEXYiIeH

(54)

KBagparHeiii TpéxuneH. PasnoxeHue KBagpaTHOro TpPEXWIEHA Ha
MHOXUTEIIN.

Pacno3naBaTh KBaJpaTHbII TPEXUJIEH, YCTaHABIMBATh BO3MOKHOCTb
€ro pa3JoKEeHUs] HA MHOKHUTEIU.

PacknagpiBaTh Ha  MHOMKHTEIHM KBAJpPaTHBIH TPEXUIEH C
HEOTPHIIATESIFHBIM AUCKPUMHUHAHTOM TPH HEOOXOTUMOCTH C OMOPOM
Ha AJITCOPUTM IpaBUJIA.




Anredopanyeckne
BBbIpaKeHHsI.
Auredpandeckas
Ipodhb

(154)

Anrebpandeckast 1poOb. JlomycTumble 3HAaYeHHS NEPEMEHHBIX,
BXOJSIIMX B aireOpanveckue BbIpakeHHs. OCHOBHOE CBOWCTBO
anredpaundeckoit npoou. CokpaineHue Ipooeii.

CroxeHue, BBIYMTAHHE, YMHOXXEHHE W JICJICHUE alreOpandecKux
poOeii. IIpeobpazoBanue BBIpKCHHH, coJiepKaIImx
anredpanveckue qpoou.

3anuceiBaTh anreOpanyeckue BeIpakeHus. HaxoauTh 007acTh
oTpeieNIeH s PalOHANBHOTO BBIPAsKEHHS.

BbINOJIHATE YUCIIOBBIE MOJCTAHOBKH U BBIYMCJISTHL 3HAUEHHE Ipo0H,
B TOM YFHCIIE C IIOMOIIBIO KAIBKYIISITOPA.

@opMyJIHPOBAThL OCHOBHOE CBOMCTBO anreOpandeckoil Apobu u
NPUMEHSATH €ro A7l MpeoOpa3oBaHus APOOCH.

BoInoyiHsiTh  JedicTBUS ¢ anreOpandecKuMH  JIpoOsiMH  TIpH
HEOOXOAMMOCTH C  HampaBisdomield  momorbio.  [IpuMeHsTh
npeoOpa3oBaHUs BBIPAKEHUH Ui pelieHus 3afad. BbipamaTth
nepeMeHnble U3 Qopmyn  (PpU3MUECKUX, T'COMETPHUYCCKHX,
OTHCHIBAIOMIMX OBITOBBIE CHTyallMd) TIPH HEOOXOJUMOCTH C
HaIpapJIsOLEH TOMOUIBIO.

YpaBHenust

U HepaBeHCTBA.
Ksaaparnble
YpPaBHeHUs!
(154)

Ksanpatnoe ypaBHenue. HemonmHoe KBaapaTHOe ypaBHEHHe.
dopmyria KOpHEH KBaIpaTHOro ypaBHeHus. *Teopema Buera*.
Pemenue ypaBHeHu#l, cBoOAsIIMXCS K KBajpaTHBIM. IIpocTteiimue
JIpOOHO-palMOHANBHBIE YPaBHEHHSI.

Pemenne TeKCTOBBIX 3a7a4 ¢ IOMOIIBIO KBAaAPATHBIX ypaBHCHHﬁ.

Pacno3HaBaTh KBaJpaTHbIE yPaBHEHMUS.

3anuceiBaTh GOpMYJIy KOpPHEH KBaJpaTHOTO YpaBHEHHS;, pelIaTh
KBaJpaTHble yYpaBHeHHMsi — TIOJHBIE M  HENOJHblE (C
WCTIOJIb30BaHUEM CIIPABOYHON MH(pOpMAIHH).

IIpoBoauTh MpocTeiimme uccaeJ0BAHUA KBAJIPATHBIX YPAaBHECHUMN.
Pemiate ypaBHeHHs, CBOIAIIMECS K KBaJpaTHBIM, C IIOMOILBIO
MpeoOpa3oBaHUil W 3aMEHOH IEePEeMEHHOH C OMOpOod Ha alrOpUTM
MpaBHIa.

HaOaopath ¥ aHaJIM3MpPOBATh CBA3b
Ko3(ppuLImeHTaMH KBaJPaTHOTO YPAaBHEHHUSI.
*TIpuMeHsTH TEOpEMY Buera
3aj1a4 (¢ MCIoNb30BaHreM o0pasia)™.
Pemath TekcTOBBIE 3a/1a4N AT€OPAaHUECKUM CIIOCOOOM: IEPEXOIUTh
OT CJIOBECHOH (OPMYJIMPOBKH YCJIOBHS 3aJa4d K anre0pandeckon
MOJIENI TYTEM COCTaBJICHUS ypaBHEHHs (IIPH HEOOXOJMMOCTH C
HanpaBJISIOUIed IOMOIIBIO); pelarbh COCTAaBICHHOE YpPaBHEHHE;
MHTEPIPETUPOBATE PE3YNbTAT.

3HAKOMHTBLCS ¢ MCTOPUEN PA3BUTHUS AITeOpHI.

MCXKAY KOpHAMHU U

ULt perieHus

YpaBHenust

U HEPABEHCTBA.
Cucrembl
YPaBHEHUI

(13 v)

JluneiiHOe ypaBHEHHE C JIByMs IIE€PEMEHHBIMH, €ro Trpaduk,
MIPUMEpPBI PELLICHUS YPaBHEHUH B LIETIBIX YUCIIAX.

Pemenne cucreM [AByX JIMHEHHBIX YpaBHEHHUHM C  JAByMsA
repeMeHHbIMU. [IprMepsl perieHys: CUCTEM HEJIMHEHHBIX YpaBHEHUMI

C ABYMs IECPCMCHHBIMU.

Pacno3HaBaTh JUHEHHBIE YPaBHEHMUS C IBYMS IEPEMEHHBIMH.
Ctpouth rpauKy JHHEHHBIX YPAaBHEHUI, B TOM YUCIEC HCHOJb3YsI
nugpoBblie pecypcebl (IpU HEOOXOAUMOCTH C OMOPOW Ha ajIrOpUTM
y4eOHBIX IEHCTBHI).

Pasauuarh mapaielbHbIE W IEPECEKaloIIUecs MpsMble N0 HX




*TI"paduaeckas ”HTEpPIIpETaIs YPaBHEHHS C JBYMS ITIEPEMEHHBIMH H
CUCTEM ypaBHEHUH C JBYMS NIEPEMCHHBIMU ™.
Perienre TEKCTOBBIX 3a/1a4 C MOMOIIBIO CUCTEM YPaBHEHUM.

YPaBHECHUSIM.

Peiiarh CHCTEMBI IBYX JIMHEHHBIX YPaBHEHUH C IBYMsI IEPEMECHHBIMU
MOJICTAHOBKOMW U CIIOKEHUEM.

Pemiarp mpocTeliie CUCTEMbI, B KOTOPHIX OJHO W3 ypaBHEHHHA HE
SBISICTCS.  JIMHEWHBIM TIPH  HEOOXOJUMOCTH C  HAMpPAaBJIFOMICH
MOMOIIBIO.

*TIpuBoanTh Tpa@uUeCKy) WHTEPNPETANMIO PEIICHUS YPaBHEHUS
C JBYMS TIEPEMCHHBIMU W CHCTEM YpaBHEHHH C  JByMs
MEPEMECHHBIMH. *

Pemath TeKCTOBBIE 321a4H ATEOPAaNUECKUM CIIOCOOOM.

YpaBHeHnus UrcnoBble HEPABEHCTBA U UX CBOMCTBA. DopMyanpoBaThH cBOiicTBa YHUCIIOBBIX HEPABEHCTB,

U HEPaBEeHCTBA. HepaBencTBo ¢ OonHOM mnepeMeHHOW. JIMHEHBIE HEpaBEHCTBA C|MJLTIOCTPHPOBATH UX HA KOOPIAWHATHOMN MPSAMOM.

HepaBenctBa OJTHOM IepeMeHHOM U ux pemieHue. CUcTeMbl TUHEHHBIX HepaBeHCTB | [IpuMeHsITh CBOMCTBA HEPABEHCTB B XO/I€ PELICHUS 33/1a4.

(12 9) C OJIHOU MEPEMEHHOMN U UX PEILICHUE. Peiiath TUHEHHBIC HEPABEHCTBA C OJHOM NMEPEMEHHOW, M300paxarh

Nzobpaxenne pemreHusl TMHEHHOTO HEPaBEHCTBA M MX CHUCTEM Ha |pelleHHe HePaBeHCTBA HAa YUCIIOBOW MPSIMOH.
YUCIIOBOM IIPSIMOM. Pemath cucTEeMbl JMHEWHBIX HEPaBEHCTB, HM300pakaTh pEIICHHE

CHUCTEMBI HEPaBEHCTB Ha YHMCIIOBOW MPSAMOH MpPU HEOOXOIUMOCTH C
BHU3YaJIbHOU OMOPOH.

DOyHKIUH. [onstne dynxunu. O6iacTb onpeneneHus 1 MHOXKECTBO 3HaueHUi | Mcmoab3oBaTh QyHKIMOHATIBHYIO TEPMUHOJIOTHIO H CHMBOJIUKY.

OcHoBHBIE ¢ynkumu. CriocoObl 3aanust QyHKIHA. BoruucaaTh 3HaveHuss (QyHKOMH, 337aHHBIX  QopMmynamu  (IpH

MOHATHUS I'padpuk ¢ynkuuu. CpoiicTBa (YHKIMH, HX OTOOpaKeHHE Ha|HEO0OXOJMMOCTH MCIOJIL30BaTh KAJIBKYJIATOP); COCTABIATHL TAOIHIILI

(5 49) rpaduke. 3HAYeHHui QyHKINH.
CtpouTsh 1o Toukam rpapuku QyHKIUI.
OnuchiBaTh cBoiicTBa (YHKIMH Ha OCHOBEe €€ TpapUuecKoro
MPEJICTaBICHUS TP HEOOXOAUMOCTH C HATIPABJISFOIIEH TIOMOIIBIO.
Hcnoab3oBaTh QyHKIMOHATIBHYIO TEPMHUHOJIOTHIO H CHMBOJIUKY.
HUccaenoBath TpUMEpHl  TpaduKOB, OTPaXarolNuX peabHbBIC
rpoueccsl U sipjeHus. [IpuBoAUTH NPUMePHI IIPOLECCOB U SIBJIECHUH C
3aJJaHHBIMU CBOWCTBaMH.
Hcnonb3oBaTh KOMNBIOTEPHBbIE NPOrPaMMbl  JJIsl  TIOCTPOCHHUS
rpadukoB QYHKIMA U U3yUYEHHUS] KX CBOWCTB

DOyHKUINH. Urenne u mocrpoenue rpadukoB ¢yHkuumil. [Ipumepsr rpadukos|Haxomurh ¢ moMompio rpaguka (QyHKIMM 3Ha4Y€HHE OJHOW W3

Yucnosbie (GYHKLUH, OTpaXKaroluX peabHbIE MPOLECCHI. paccMaTpUBaeMbIX BEIMYMH 110 3HAYEHUIO JPYTOM.

byHxumnu QDyHKINH, OMUCHIBAIONINE MPSAMYIO U OOPATHYIO MPOTIOPIHOHATBHEIE | B HECTOXKHBIX Clydasx BbIpPaKaTh (OPMYJI0ii 3aBUCHMOCTb MEXKIY




99 3aBHCHMOCTH, UX Tpaduku. [ unepboma. BEITMIMHAMH.
I'paduk GpyHkmuny = X2 OnucpiBaTh XapakTep W3MEHEHUS! OJHOW BEJIMYMHBI B 3aBUCHMOCTHU
Oyukmny = X4,y = X,y = Vx, Y =k *rpagudeckoe pemenpe | 0T U3MCHEHHUS IPYToH
. - x Pacno3znaBath  BuIbl  u3ydaeMblx  QyHkuuid.  Iloka3biBaTh
ypaBHEHHUH U CHCTEM ypaBHEHHUH. .
CXeMaTH4YeCKH IOJOKEHHE Ha KOOPAMHATHOM IUIOCKOCTH Ipa(uKoB
¢byHKUMH BUJA: y = %X, y = X3
y =Ry =t
Hcnonb3oBath GyHKIHOHAJBHO-TPadUYecKHe PeACTABICHUS
JUIS PELIEHUs U UCCIIE0BAaHNUs yPaBHEHUH U CCTEM YPaBHEHUH.
Ipumensitb 1uMppoBBIe pecypehl Ul TOCTPOECHUs TIpadukos
(yHKITHIA.
IloBTOpPEHME IToBTOpEHHE OCHOBHBIX MOHATHHA M METOAOB KypcoB 7 U § Knaccos, | [IpumMeHATH Croco0bI CpaBHEHUsI  4YHCElL, BBIYHCIICHUH,
U 0000menne 000011IeHHe 3HAHHH. npeoOpa3oBaHuil BEIPAKCHUH, PELICHUS] YpaBHEHHIA.
(6 9) OcCylecTBJISITH  CAaMOKOHTPOJIb  BHIIOJHSEMBIX  J€HCTBUH U
CaMONPOBEPKY  pe3yJbTaTa  BBIYMCICHUMH, npeoOpa3oBaHuH,
MIOCTPOEHUH.

Pemarte 3a1a4u u3 peajbHO KM3HU, TPUMEHATHL MAaTEMaTUYECKUE
3HAHUA JJIA pemeHI/m 3a1a4d u3 IlpyrI/IX HpeILMeTOB.

Pemate TekcTOBBIE 3aJauM, CPaBHUBATH, BHIOMPATH CHOCOOBI
perieHus 3aJa49u.

9 kamacc (He meHee 102 )

Haszpanue
pazaesia (TeMbl)
Kypca (4HCJI0 YacoB)

OcHoBHOE cofepxaHne

OcHOBHBIE BUABI 1eSITEILHOCTH 00YUAI0IIUXCS

Yucaau
BbIYMCJIEHHUS].
JlelicTBUTEIbHbIE
qucaa

9 9)

PanponaneHble  uKcna, *uWppanyoHa]bHbIE YHCIA, KOHEYHBIE W
OECKOHEYHbIE JAeCATHYHBIE ApoOH. MHOXKECTBO NEHCTBUTEIHHBIX
qrcen, JIeHCTBHTENbHBIE 4YHclIa Kak OECKOHEYHBbIC JIECSTUYHBIC
apobu. B3amMHO OAHO3HAYHOE COOTBETCTBHE MEXIY MHOXKECTBOM
JNEUCTBUTEIBHBIX YHCEJ W MHOXECTBOM TOUYEK KOOPAWHATHOU
MPSIMOH.

CpaBHeHHE JICHCTBUTENHHBIX YHCEN, apuMeTHIecKue JCUCTBUS C

Pa3BuBaTh nmpeacTaBjeHHs O YUCIIAX: OT MHOXKECTBA HATYpaJbHBIX
YHCeJI 10 MHOKECTBA JIEHCTBUTEIBHEIX YHCE.

O3HAKOMUTBLCSI C BO3MOXHOCTBIO IPEICTABIEHUS JIEUCTBUTEIHLHOIO
YHciIa Kak 0ECKOHEYHOH JIECATUIHOW APOOH, MPUMEHATD JIECSITUIHbIC
MPHUOIMKEHUS PAITUOHAIBHBIX U UPPAIIMOHATLHBIX YHCEIL.
*3anucpIBaTh, CPABHUBATH W YNOPS/AOYMBATH JCHCTBUTEIBHBIE
ypcia*,




IEHCTBUTEIbHBIMHU YHACIAMU. *
[MpubmmxéHHOE 3HAYCHHUE BETMYUHBI, TOYHOCTH MPUOIIVKCHUSI.
Oxkpyrnenue uncen. [Ipukuaka u olieHKa pe3yabTaTOB BHIYUCICHUM.

BouimosHsiTh, coueTas  yCTHbIE M NHCBMEHHBIE  MPUEMBI,
apudmeTHdecKue AeficCTBUA C pallMOHAIBHBIMU YUCIIAMU; HAXOAUTH
3HAUCHHUS CTETMEHEN C IENBIMU TOKAa3aTeIsIMU U KOPHEW; BLIYMCIATH
3HAYCHUS YUCIIOBBIX BBIPKCHHM.

IHosyyuTh mpeacTaBjieHne O 3HAYNMOCTH JAEHCTBUTENBHBIX YHCEN B
MPaKTUYECKOMN AEATeILHOCTH YEIOBEKA.

AHATU3UPOBATH U J1€JaTh BbIBOABI (I10CJ€ COBMECTHOIO AHAJIN3Q)
0 TOYHOCTH TPHOIMKEHHUSA MEeHCTBUTEIBLHOTO YHCIIA TPU PEIICHUH
3aja4.

OxkpyrasaTh JCHCTBUTENBHBIE YWCIA, BBINOJHATH NPUKHIKY
pe3ynbpTaTa BBIYUCICHUH, OlleHKY 3HAYE€HUI YMCIIOBBIX BBIPAKEHUIA.
3HaKOMUTBCS C UCTOPUEH pa3BHTHA MAaTeMATHKH.

YpaBHeHnus JInnelinoe ypaBHeHue. Pemenue ypaBHeHu#, cBopdmuxcd K|QOcBauBaThb, 3aIOMHHATH M IPUMEHATH rpaguyeckue MeTOAbI IIPH

U HepaBeHCTBA. JINHEHHBIM. pelLICHUN YpaBHEHUH, HEPABEHCTB U MX CHUCTeM (TP HEOOXOIUMOCTH

YpaBHeHus KsagpatHoe ypaBHeHue. PemeHne ypaBHEHHMH, CBOAALIMXCS |C ONOPOM HA aJrOPUTM y4eOHBIX NEHCTBU).

¢ OJJHOH K KBa/lpaTHBIM. bUKBaspaTHBIE YpaBHEHUSI. Pacno3HaBaTh LieNbIe U IpOOHBIC YPaBHEHMUSL.

nepeMeHHOH *TIpumepbl pelieHusl ypaBHEHUH TpeTbell u 4eTBEpTON cTeneHei | PemiaTh JiMHeiiHble M KBaJpaTHble YpPaBHEHHMsl, YPaBHEHUS,

(14 4) pas3noxeHrueM Ha MHOXKHUTENH. ™ CBOJISIIUECS K HAM, TIPOCTEHIIIIE APOOHO-palHOHAIEHEIE YPaBHEHUS.
Pemenue npoGHO-paliMoOHaIbHBIX YPaBHEHHH. Ipeanarate BO3MOXHBIE CHOCOOBI PELIEHMS TEKCTOBBIX 3a/ad,
Penrenue TeKCTOBBIX 3aja4 aNredpanyecKuM METOIOM. 00CyKIaTh UX H pelaTh TEKCTOBBIE 33/1a4U Pa3HBIMH CIIOCOOAMHU.

3HAKOMUTBCS ¢ HCTOPUMEl Pa3BUTHS MATEMATUKHU

YpaBHeHus JluneiiHOe ypaBHEHHE C IBYMS IEPEMEHHBIMH U €T0 TpaduK. OcBauBarb M NPUMEHSATb I[PUEMBI PEIICHUA CHCTEMBI JBYX

U HEPaBEHCTBA. Cucrema AByX JNMHEHHBIX YpaBHEHHWI C JBYyMs NEPEMEHHBIMHU U €€ |IMHEHHBIX YpaBHEHW C JByMs NEPEMEHHBIMH W CHCTEMBI JIBYX

Cucrembl pemienue. PemeHne cucteM JBYX YpaBHEHHH, OJIHO M3 KOTOPBIX | ypaBHEHWH, B KOTOPBIX OJIHO YpaBHEHHUE HE SBJSETCS JTUHEWHBIM (I10

YpPaBHeHUil JIMHENHOE, a APYroe — BTOPOH CTEIIEHH. BU3YaJIbHOH omope).

(14 9) I'paduueckass uHTEpHpeTanmus cUCTeMbl ypaBHeHHH ¢ 1ByMms|HMcmoab3oBarh (QyHKIHMOHATBHO-TpadUUecKue NpPEACTaBICHUS IS
TIepEeMEHHBIMH. peleHns U Uccae0BaHUsA YPAaBHCHUN U CHCTEM.

Pentenue TeKCTOBBIX 337124 anreOpanuecKiuM CrIocoO0M.

AHAJM3MPOBATh TeKCThl 3a/a4, pemaTb HUX alredpandecKum
CIOCOOOM: MepexXoAuTh OT CIOBECHOM (POPMYIMPOBKH YCIOBHUS
3a1a4d K anreOpandeckod MOAeNH MyTEM COCTaBIEHHS CHCTEMBI

YpPaBHEHUH;  pemiaTb  COCTAaBICHHYI  CHUCTEMY  YPAaBHEHUII;
HHTEPNPETUPOBATH PE3YbTaT.
3HAKOMUTBCS ¢ HCTOPUEl Pa3BUTUS MATEMATUKU

YpaBHeHnus YucnoBble HEPABEHCTBA U UX CBOMCTBA. Yurars, 3amuCchbIBaTh, MOHUMATb, HHTEPIPETUPOBATH




U HEepaBeHCTBA.
HepasencrBa
(16 v)

JIuHeiiHbIe HEpaBEHCTBA C OJIHOM MEPEMEHHOM U UX pElIeHHUE.
Cuctembl JMHEWHBIX HEPABEHCTB C OJHON MEpEeMEHHOM U uX

pelieHue.
KBanparHbple HepaBeHCTBA U HIX PEIICHHE.

I'padmaeckas mHTEpHIpeTanisi HEPAaBEHCTB M CHCTEM HEPABEHCTB C

ABYM: IICPEMCHHBIMU.

HEpaBEHCTBA; UCIIONIH30BaTh CHMBOJIMKY 1 TEPMHIHOJIOTHIO.
BbinosHATE TPEOOpa3OBaHUS HEPABEHCTB, HCIOJIb30BATh IS
npeoOpa3oBaHus CBOWCTBA YHCIIOBBIX HEPABEHCTB.

Pacno3HaBaTh JTUHEHHBIE U KBaIpaTHBIE HEPABEHCTBA.

Pemiatp JuHEHHBIE HEPABEHCTBA, CUCTEMBbl JUHEHHBIX HEPABEHCTB,
CHCTEMBl HEPABEHCTB, BKIIOUYAIOIIUX KBaJIpPaTHOE HEPABEHCTBO, U
pemaTh ux; 00Cy:KIaTh MOJyYCHHBIC PELLICHUS.

HN300paxkaTh pELICHUE HEPaBEHCTBA M CHUCTEMbl HEPABEHCTB Ha
YHICIOBON MPAMOIl, 3aNMCHIBATH PEIICHNE C TOMOLIBI0 CUMBOJIOB.
Pemiate  KBajJpaTHbIE HEPABCHCTBA, MCIONB3Yys TIpaduvecKue
MIPEICTABICHUSI.

OcBauBaTh M NPHUMEHSITh HEPABEHCTBA NPH PEIICHUH Pa3INYHBIX
3a/1a4, B TOM YHUCJIE MPAKTUKO-OPUCHTUPOBAHHBIX.

DYyHKUIMHU
(16 9)

Kpagpatnunas ¢ynkuus, e€ rpaduk u cBoOiicTBa.

KOOPAWHATHI BEPLIMHBI apaboJIbl, 0Cb CHMMETPHH apadoJIbl.
CrenenHble (QyHKIMM C HATypaJbHBIMH TMOKa3aTeJsiMH 2 U 3, UX

rpad UK U CBOHCTBA.

[Tapabona,

Ipadukn pymxmmii: y = kx, y = kx + b, ,y = a, y = a’, y =

Vr,y =%

Pacno3sHaBaTh BUABI M3YYaeMbIX (QYHKIHUHA, WIIHCTPHPOBATH

cXeMaTH4YeCKH, OOBSICHATH pPACHOJ0KEHHE Ha KOOPAUHATHOU

mIocKocTH rpaduKoB dyHKumiA Buma:y = kx,y = kx + b, ,y = ax’,
3

y = ax;,

— _k o
Y =4, Y = = B 3aBUCUMOCTH OT 3HA4e€HHH KOA(PPHUIHMEHTOB;
X

OITUCHIBATH MX CBOMCTBA.

Pacno3HaBaTh KBaJIpaTUUHYIO QYHKIIMIO IO POpMYyIIe.

IpuBoauTH MpUMeEPHI KBAJAPATUYHBIX 3aBHCUMOCTEH M3 peanbHOU
KH3HU, (QU3UKH, TEOMETPHH.

BoisBiasite ¥ 0000maTh ocoOeHHOCTH rpaduka KBaIpaTHUIHON
dyukmun y = ax® + bx + C (mpu HEOGXOAMMOCTH C HAIPABIAIOMEH
ITOMOIIIBIO).

Ctpouts W HM300paKaTh cXeMAaTHYeCKH Ipa(uKH KBaJpaTHYHBIX
DyHKImH, 3a7aHABIX GopMymaMu BHma Y = ax’, y = ax’ + @, y =
a(x + p)>, y = ax* + bx + C (upn HEOOXOAMMOCTH C BH3YaTbHOIM
OTIOPOH).

AHAJIM3MPOBATh U MPUMEHATH CBOICTBA M3YYEHHBIX (DyHKIMH A7
UX TIOCTPOCHUSI, B TOM YHUCIIE C TOMOIIBIO U(PPOBBIX PECYPCOB.

YuciaoBbie
MOCJIeA0BATEILHOCT
u

[TonsiTHE YKMCTIOBOM MOCIENOBATEILHOCTH.
3agaHue  MOCIEAOBATEIBHOCTH  PEKYPPEHTHOU
dhopmyoif N-ro dneHa.

bopmyoit

u

OcBanBathb Hu NPUMEHATb HWHJICKCHBIC O603Ha‘{€HI/I$I, CTPOUTH
pe€deBbi€¢ BbICKa3bIBAHUA C HCIIOJIb30BAHHEM TCPMHUHOJIOTHUU,
CBS3aHHOM C IMOHATHEM II0CIICI0BATECIIFHOCTH.




(15 u)

Apudmernyeckas U reoMmerpuyeckas mnporpeccur. @opmynbl N-ro
yrieHa apuPMETHUYECKOH M TEeOMETPUYECKOH NpOrpeccHid, CyMMBI
MEPBBIX N YJICHOB.

*W300pakeHe WICHOB apHU(PMETHICCKOM ¢ T'€OMETPHICCKOMN
MpOorpeccuii ToukaMu Ha KOOPJAUHATHOM TMJIOCKOCTH.

JIMHENHBIN U 3KCIIOHEHIIMAJIBHBIN POCT.

Cr0KHbIe IPOLEHTHL. *

AnanuzupoBath (QOpMyIy N-TO WI€HAa MOCIENOBATEILHOCTH WM
PEKYPPEHTHYIO (OPMYITy H BHIMHCIATH WICHBI IIOCIEA0BAaTENbHOCTEH,
3alaHHBIX 3TUMH (OpMyJIaMu. YCTaHABJIMBATH 3aKOHOMEPHOCTH B
MNOCTPOCHWH  TIOCICOBATENbHOCTH, €CIHM  BBIITUCAHBI  IIEPBEIC
HECKOJIBKO €€ YJICHOB.

Pacno3sHaBaTh apuQMETHUECKYI0 U TEOMETPUYECKYIO MPOrPEeCcCHU
MIPY pa3HBIX crioco0ax 3aaaHusl.

Pemarr 3amaun ¢ ucnonb3oBaHueM (opmya N-To  WieHa
apu(METHYECKOH U TeOMETPUUYECKON MPOrpeccHid, CyMMBI MEPBBIX N
YJICHOB C OIOPOI Ha CIPaBOYHYIO HH(POPMAIIHIO.

*W300pa:kaTh  WICHBl  IOCIENOBAaTENBHOCTH  TOYKAMH  Ha
KOOpPJMHATHOM IIOCKOCTH™.

PaccmaTpuBaTh nmpuMepbl NPOLECCOB W SIBJIEHMId U3 peabHOU
KM3HU, WUIIOCTPHPYIOIIME  H3MEHEHHE B apu(METHUECKOM
MPOTPECCHH, B  TEOMETPUYECKOW  MPOTPecCHy;  *H300pakaTh
COOTBETCTBYIOIINE 3aBUCUMOCTH IrpaduiecKu™.

Pemat, mnpocreiilnMe 3agayM, CBA3aHHBIE C  YMCIOBBIMU
MOCJIC/TIOBATENILHOCTSIMU, B TOM YHCIIC 33/1a4d U3 PEANTbHOH >KU3HH C
WCIOJIb30BaHUEM LU(MPOBBIX TEXHOJOTHUH (3JICKTPOHHBIX TaOJIHII,
rpadUyecKoro KajabKyJsaTopa u T.IL.).

*PemiaTh 3a7a4M Ha CIIOKHBIE MPOLEHTHI, B TOM YHCIE 33aJadd U3
peaNbHOMN MPAaKTHKH (C MCIOIB30BaHIEM KaJIbKyIIsATOpa). ™
3HAKOMHTBLCSI ¢ HCTOPHEN PA3BUTUS MATEMATUKU.

IToBTOpEHMUE,
00001IeHHE,
cucTeMaTu3aums
3HAHMH

(18 v)

Yucaa ¥ BbIYMCAeHHs] (3aIIMCh, CpaBHEHWe, JACHCTBHSA C
JCHCTBUTEIbHBIMUA  YHCIIAMH, YHCJIOBas MpsMas; HPOLCHTHI,
OTHOLICHHMS, TPOMOPLHUK; OKPYIJICHHE, NPUOIMKEHUE, OLICHKA;
pelleHre TeKCTOBBIX 33724 apu()METHUECKIM CIIOCOO0M).

Anredpanyeckne BbIpa:keHus1 (IIpeoOpa3oBaHKE alreOpandecKux
BBIPQXEHHMH, JOMYyCTUMBbIE 3HAUECHNU).

@yHknuu  (MOCTPOEHUE, CBOMCTBA  W3YYEHHBIX  (PYHKIHH;
rpaduuecKoe pelieHNe ypaBHEHUH U UX CUCTEM).

OmnepupoBaTh MOHSITHAMH: MHO)XECTBO, MOJIMHOKECTBO, OIEpaluy
HaJ, MHOXXECTBAMH; HCIOJIb30BaTh Tpaduiyeckoe IpeicTaBlIeHUE
MHOJKECTB JUIS OIUCAHHUSA PEANbHBIX IPOIECCOB M SBICHUW, MpPH
PEIIeHNY 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

AKTYyaJqu3upoOBATL TEPMHMHOJIOTHI0 M OCHOBHbIe [eiicTBHS,
CBsI3aHHBIE C YMCJAMM: HaTypaJlbHOE YMCIIO, MIPOCTOE U COCTABHOE
YHUCIIa, ASTUMOCTh HAaTYPAIBHBIX YUCEN, TPU3HAKH JEIUMOCTH, TIeJI0e
YUCJIO, MOJIYyJIb 4YHCiIa, OOBIKHOBEHHAs W JCCITHYHAs JpoOwH,
CTaH/APTHBIN BHUJI YKCiIa, apu(PMETHIECKHIA KBaIPaTHBIH KOPEHB.
BuinoaHsTh JeiicTBUS, CPAaBHUBATHL M YNOPAJ0YMBATH 4MHCIIA,
MIPEACTABISITh YUCIA HAa KOOPAWHATHOW MPSMOM, OKPYIJISITH UYWCHA;
BBINOJIHATH MPUKHIKY U OLIEHKY PE3YJIbTaTa BHIYHCICHUN.

Pemath TeKCTOBBIE 32124l ApU(DMETUIECKAM CIIOCOOOM.




PemiaTth mnpaxkTHYecKHe 3aJadH, COACpKallUe MPOLEHTHI, IO,

YacTH, BBIPXKAIOIINE 3aBUCUMOCTH: CKOPOCTh — BpeMs —
paccTosiHue, [[eHa — KOJIMYECTBO — CTOUMOCTb, 00BEM
paboTel — BpeMsi — MPOHU3BOIUTENBHOCTD TPYAA.

Pa30uparp peanbHble )KU3HEHHBIE CUTYaluH, (POPMYJIUPOBATH UX HA
A3bIKE€ MAaTEMATHKH, HAXOAUTDb PELICHUE, IPUMEHS MaTeMaTUIECKUI
anmnapar, MHTepnpeTHPOBaTh PE3yJIbTaT

OnepupoBaTh NOHATHUSIMU: CTENEHb C LEIBIM II0Ka3aTEIEM,
apudMeTHYECKUI KBaJpaTHBIH KOPEHb, MHOTOWIEH, anredpandeckas
JIpo0b, TOKAECCTBO.

BbInoHATL OCHOBHBIE JeWCTBUA: BBIIOJHATE PACYETHI IO
¢dopMynam, mpeoOpa3oBBIBATH  IleNble,  APOOHO-paIlMOHATHHBIE
BBIP@XEHHSI U BBIPAXKEHUS C KOPHSMH, PEaIu30BBIBATH Pa3jOkKeHHE
MHOT'OYJICHAa HA MHOXKHUTEIH, B TOM YHCJIE C UCIIOJIb30BaHUEM (HOPMYIT
PasHOCTH KBaApaTOB M KBaApaTa CyMMBbI M Pa3HOCTH (C OIOpPOW Ha
CIpPaBOYHYI0 HWHQOPMAaIMIO); HAXOMUTh JIOMyCTUMBIC 3HAYCHHUS
MEPEMEHHBIX [T APOOHO-PAIIMOHATBHBIX BBIPAKCHUH, KOPHEH.
MopnenupoBaTh ¢ nOMOUIbIO (OPMYJT pealbHblE NPOLECCHl U

SIBJICHUSI.
OnepupoBath NOHATHAMU: GyHKOUS, rpaduK QYHKIUH, HYIH
byHKINH, MPOMEXKYTKH 3HAKOIOCTOSHCTRA, MPOMEXKYTKH
BO3pACTaHUs, yOBIBAHHS, HAMOONbIICE M HAUMEHBIICEC 3HAUCHUS
GyHKIUH.

AHAIU3MPOBATh, CPABHUBATh, OOCY:KIaTh CBOWCTBAa (YHKLUH,
CTPOMTH UX IpaduKy.

OnepupoBaTh NOHATHAMM: TIPSIMasi IPOTIOPIHOHATIBHOCTD, 00paTHAs
MPOTNOPLIUOHAIBHOCTD, JINHEWHas (QyHKIUS, KBaJpaTHIHAs (QYHKIHS,
napabona, runepoona.

Hcnoab3oBaTh rpaduku Ui ONpelesIeHUs] CBOMCIB, IPOLIECCOB U
3aBHCHMOCTEH, JUIA PEIIeHrs 3a/1a4 U3 IPYTHX Y9eOHBIX IPEIMETOB H
peanbHON KHU3HU; MOJETUPOBATH C IOMOILBIO I'paUKOB pealbHbIE
MIPOLIECCHI U SIBIICHUS.

BoipaxaThs popMysiaMu 32aBUCUMOCTH MEXY BEIUUUHAMH.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPHUS» (I10 'OAAM OBYYEHMUS)




7 kaacc (He MeHee 68 u)

Ha3Banue
pasaena (TemMbl)
Kypca (4HCJIO YACOB)

OcHOBHOe coiep:KaHue

OcHoBHbIE BH/IbI IESITEILHOCTH 00y4al0MINXCcsl

Ipocreiimme [Ipocreiimme reomeTpruecKkre OOBEKTHI: TOYKH, NpsAMbIC, JTyud ©|MOpPMYJIHPOBATHL OCHOBHBIC MOHATHS U ONpEACICHUS.
reoMeTpu4ecKue YTIIBI, MHOTOYTOJIBHUK, JIOMaHas. Pacno3HaBaTh H3yueHHbIE T€OMETPUYECKUE (DUTYDBI, ONMpeaesiTh
durypsi CMexHbIE U BEPTUKAIbHBIE YIIBL. X B3aUMHOE DACIIOJIOXKECHUE, BBIMOJIHATH UYEPTEX IO YCIOBHIO
U UX CBOJicTBA. Pabora ¢ mpocreiimmMu yepTexamu. 3aJaud  (C HCITOJIb30BAHUEM CMBICIIOBOM OMOpPHI: HaBOJSAIINE
H3mepenne W3mepenne TUHEHHBIX M YTIIOBBIX BEIMYUH, BEIYUCICHHE OTPE3KOB |BOMPOCH W/MIH aIrOpUTMa YIeOHBIX NEHCTBUN).
reoMeTpH4ecKux U YIJIOB. IMpoBoauTh mnpocTelIIe MOCTPOCHHS C MOMOLIBIO IUPKYIS H
BeJIUYMH [epumerp u mmomans GUryp, COCTaBICHHBIX U3 MPSIMOYTOJILHUKOB. |JTMHEHKH.
(14 4) HN3mepsaTh JIMHEHHBIE U YIVIOBBIE BEJIIMYMHBI I€OMETPUYECKUX H
MPaKTUYECKUX OOBEKTOB.
Onpenensith «Ha Ia3» pasMepbl PEANTbHBIX 0OBEKTOB, MPOBOIUTH
rpyOyI0 OLIEHKY UX Pa3MEpOB.
Pemarh 331a4u Ha BBIUMCIICHUE IJIMH OTPE3KOB U BEJIMYHH YTJIOB.
Pemarnp 3agauud Ha B3aMMHOE pAcCIIOJIOXECHUE I'€OMETPUYECKUX
¢uryp.
IpoBoauTh KiIacCUPHUKALUIO YIIOB, BBIYMCJIATHL JHHECHHBIE H
VIJIOBBIE BEJIMYMHBI, NPOBOAMTH HECJ0XKHbIE HEO0XOIUMbIE
JIOKa3aTeJIbHbIE PACCYKICHUS.
3HaKOMHUTHCS C NCTOPUEH pa3BUTHSI T€OMETPHH.
TpeyrojibHukH [lonsTe 0 paBHBIX TPEyroJbHHUKAX M MEPBUYHBIE NpeICcTaBlIeHus o | Pacmo3HaBaTh mapbl paBHBIX TPEYTOJIHHUKOB HAa TOTOBBIX YePTEXkKax
(22 9) paBHBIX (KOHTPY?HTHBIX) ¢urypax. Tpu mnpu3HaKa paBeHCTBaA |(C yKa3aHHEM IIPU3HAKOB) IIPH HEOOXOIUMOCTH C BHU3YyalIbHOU

TPEyroJIbHUKOB.

[Ipu3Haku paBeHCTBAa NPSMOYTOJBHBIX TPEYroJbHUKOB. CBOHCTBO
MEJIUaHbI IPAMOYTOJIBHOIO TPEYTOJIbHUKA.

PaBHOOeipeHHBIE W PAaBHOCTOPOHHUE TPEYrojbHHUKH. [lpu3Haku u
CBOMCTBA PaBHOOEIPEHHOTO TPEYT OJIHHHKA.

[IpoTuB GonbLIeH CTOPOHBI TPEYTOIBHUKA JICKHUT OOJBIINHI yrodl.
[Ipocreiimme  HepaBeHcTBa B reomerpuu.  *HepaBeHCTBO
TpeyroibHUKa. HepaBeHCTBO JTJOMaHON ™.

[TpsAMOYTOJBHBI TPEYTONLHUK C YTiIoM B 30°,

[lepBble OHATHUSA O AOKA3aTEIBCTBAX B TEOMETPHH.

OIOPOH.

BoiBoguTh Cie/CTBUS (PAaBEHCTB COOTBETCTBYIOIIMX SJIEMEHTOB) U3
PaBEHCTB TPEYTOJIbHUKOB.

@DopMyaIHPOBaATH OINPENEIECHNA: OCTPOYTOJIBHOIO, TYINOYTOJBHOTO,
MPSIMOYTOIIFHOTO, paBHOOEIPEHHOTO, PaBHOCTOPOHHETO
TPEYroJbHUKOB; OHUCCEKTPUCHI, BBICOTHI, MEIHAaHBl TPEYTOJIbHUKA,;
CEpPEIMHHOTO MEPIEHANKYIApAa OTpe3Ka; MEpUMETpa TPEYroJIbHUKA
MpHu HeOOXOAMMOCTH C OTIOPOIl Ha ANTOPUTM IIpPaBHIIA.
@opMyJaHPOBAThL CBOHCTBA W NPU3HAKK PaBHOOEIAPEHHOTO
TPEYTrOJIbHUKA.




CTpouTh UYEPTEXKH, peliaTh 3aJa4d C TIOMOIIBI0 HAXOXICHUS
PaBHBIX TPEYTOJIHLHUKOB.

IpuMeHATH MPU3HAKK PaBEHCTBA MPAMOYTOJBHBIX TPEYTOJBLHUKOB
B 3ajavax (C HCIOJBb30BAHMEM CMBICIIOBOW OMOPHI: HABOASIIHE
BOTIPOCHI H/UITN aJITOPUTMa y4eOHBIX JeHCTBHN).

Hcnoab3oBaTh LUPPOBBIE PECYpPCHl IS MCCJIETOBAHHSI CBOWCTB
M3y4aeMbIX Uryp.

3HAKOMMTBLCS C HCTOPUEN PA3BUTUS TCOMETPHUH.

MapanneabHbie
npsiMbie, CymMma
YIJIOB TPeYroJibHUKA
(14 v)

[TapannensHple mpsiMble, uX cBoiicTBa. Hakpect nexamiue,
COOTBETCTBEHHBIE M OJHOCTOPOHHHE YIibl (00pa3oBaHHBIE MpPU
MEPECeUCHNH NapauICIbHBIX MIPSIMBIX CEKYILEH).

[Ipu3Hak mapayieabHOCTH MPSMBIX Y€pPE3 PABEHCTBO PACCTOSHUH OT
TOYEK OJHOM NPSMOMN O BTOPOM IIPSIMOM.

CymMma yTi0B TpeyrolbHUKa U MHOTOYTOJIbHUKA.

Baemnue yrisl TpeyroibsHUKa

@®opMyJIMPOBATh NOHSITHE IIAPAJUICNBHBIX IIPAMBIX, HAXOAUTh
MpaKTUYECKUE TIPUMEPBI.

H3yuaTh cBoOMicTBa YIJIOB, OOpa30BaHHBIX IPH IEPECEUCHUH
napajieabHbIX IPSMBIX CEKYLIeH

IIpoBoante  goka3aTenbcTBa.  DOPMYJIHPOBATH  TEOpPeMy
MapauiCJIbHOCTHU JABYX IPSAMBIX C IIOMOIIBIO YIJIOB, O6p2130BaHHLIX
IIPY TIEPECEYCHUH 3THX MPSIMBIX TPEThEH MPSMOH.

BbI4uCasITG CyMMY YIJIOB TPEYTOJIbHUKA U MHOTOYT'OJIbHHKA.
HaXO}II/ITb YHCIIOBbIC u 6yKBCHHI>I€ 3HAUYCHUA YTJI0B B
reOMETPUUYECKHX 3a/1a4ax C UCIIONb30BaHUEM TEOPEM O CyMME YIJIOB
TPEyrojbHUKA U MHOTOYTOJIbHUKA.

3HAKOMHTBLCS ¢ HCTOPUEH Pa3BUTHSA TEOMETPUH.

Oxpy:kHOCTH

U KpYT.
I'eomeTpnueckue
MOCTPOEHMUs

(14 v)

OKpy>XHOCTh, XOpJIBl M JUAMETPhI, UX CBOWcTBa. KacatempHas k
oKpykHOCTH. OKpY>XHOCTb, BnucaHHas B yroi. *Ilonstue o ['MT,
NpUMEHeHne B 3ajadax. buccekTpuca W CepelWHHBINA
MIEPIICHINKYIISP KaK T€OMETPHUECKHE MECTA TOUEK™.
OKpy»XHOCTb, ONMCAHHAs OKOJIO TPEYTrOJbHHKA.
TPEYTOJbHUK OKPY>KHOCTb.

[Ipocreiimne 3a1a4u Ha IOCTPOEHUE.

Bnoucannas B

@DopMyJIMPOBATH ONpeesieHUusi: OKPYKHOCTH, XOpAbl, IHAMETpa U
KacaTeJbHOM K OKpyXKHOCTH. M3y4aTh WX CBOMCTBA, INpPHU3HAKH,
CTPOUTB YEPTEKH.

HccnenoBath, B TOM 4YHCIE HCHOJB3YS HUGPOBBIE Ppecypcehl:
OKPYKHOCTb, BIINCAHHYIO B YIrOJ; LIEHTP OKPY>KHOCTH, BIMCAHHOU B
YTOJI; paBEHCTBO OTPE3KOB KacaTeIbHBIX

*Ucnonb3oBath Metoa IMT nns nokaszarenscTBa TEOpEM O
MepeceyeHn OWCCEKTPHC YIJIOB TPEYrOJbHUKA M CEePEAMHHBIX
NEPIEHIUKYISPOB K CTOPOHAM TPEYroJbHUKA ¢ moMomsio [MT.*
OBiaaneBaTh MOHSATHSMM BIIMCAaHHON U OIHMCAHHON OKPYXHOCTEU
TPEYTOJIbHUKA, HAXOAUTH LIEHTPHI 3TUX OKPYKHOCTEH C OMOpoil Ha
ITOPUTM NpaBUIIA.

Pemate OCHOBHBIE 3aJa4yM HAa MOCTPOEHHMe: YIJa, PaBHOIO
JTAHHOMY; CEpEJUHHOrO MEPIEHIUKYIISIpa JAHHOTO OTPE3Ka; NPSMOK,
MPOXOJAIIEH 4Yepe3 AAHHYI0 TOUKY U MEpPHEHIUKYJIIPHON JAHHOU




MpsIMOH;  OMCCEKTPHUCHI  NaHHOTO  yIJIa; TPEYTOJBHUKOB  TIO
pa3IUYHBIM 3JEMEHTAM IPpU HEOOXOAMMOCTH C HaIpPAaBIISIONICH
MTOMOIIBIO.

3HAKOMUTBHCSH ¢ UCTOPHUEIl PA3BUTUS T€OMETPHUH.

IMoBTOpEHUE,
00001IIEHNE
3HAHHUH

(49)

[loBTOpenne n 0000IIEHNEe OCHOBHBIX MOHATHI M METOJIOB Kypca 7
KJacca.

Peiiatp 3agaum Ha MOBTOpPEHHE, WIDTIOCTPUPYIOIINE CBSA3A MEXKIY
Pa3IUYHBIMU YaCTSIMU Kypca.

8 kaacc (He meHee 68 u)

Ha3Banue
pazaeiia (TeMbl)
Kypca (4HcjI0 4acoB)

OcHoBHOe coiep;kaHue

OcHoBHBIE BH/IBI IESITEJILHOCTH 00y4aI0MINXCS

YeTbIpéXyroabHUKH
(12 9)

[TapannenorpamMM, €ro mnOpu3Hakd W CBOWCTBA. YacTHble Cciaydau
NapajuIeIorpaMMOB (TIPSMOYTOJILHUK, POMO, KBaJIpaT), UX MPHU3HAKU U

cBoiicTBa. Tpanenus. PaBHOOOKas 11 MPSIMOYTOJIbHAS TPALIELIHH.
*Y nBoenue menuansl. LienTpanbHas cuMMeTpus™

HM3o0paxkaTe W HAXOAUTh HA 4YEPTEXKAX YETBIPEXYTONBHUKH
Pa3HbIX BUAOB U UX 3JIEMEHTHI.
®opmyInpoBaTH onpeneIeHus :
MPSIMOYTOJbHUKA, poM0a, KBajpara,
Tparnenuu, NpsIMOYTOJIbHOM TpareLuyy.
Hcnonb3oBaTh NMpH pelieHUH NMPOCTEHININX 3aJa4 NPU3HAKU U
CBOWCTBa: Mapajuiesiorpamma, IpsMoyrojibHuKa, pom0a, KBajapara,
Tparnelnuy, paBHOOOKOH Tparenuy, IpsMOyroIbHON TparleIyH.
IIpuMeHATHL MeTO[ YIBOCHUS MEAUAHBI TPEYTOJbHUKA C OIOPOM
Ha QJICOPUTM IIpaBUIIA.

Hcnoab3oBaTh IUPPOBBIE PEeCypchl AJSl UCCIENOBAHUS CBOWCTB
M3y4aeMbIX QUryp.

3HAaKOMHTBCS C UCTOPUEH pa3BUTHSI FeOMeTPHH.

napasuiesiorpaMma,
Tpaneuuy, paBHOOOKOM

Teopema daneca

U Teopema o
NMPONOPUHMOHAIbHBIX
0Tpe3Kax, Mogo0HbIe
TPeyroJbHUKH
(154)

*Teopema dareca u TeopeMa 0 MPOMOPLMOHATBHBIX OTPE3Kax.™
Cpennasa muHAA TpeyroubHuKa. Tpanenns, e€ cpeaHsas INHUS.
*TIponiopuroHabHBIE OTPE3KH, MOCTPOEHNE
MIPOMOPIMOHATIBHOIO OTPE3KA.

CBoJCTBa LIEHTPa Macc B TPEYTOJIbHHUKE.

[lono6upie TpeyronpHuKU. Tpu mpu3HaKa MOJOOUS TPEYTOJIBHUKOB™

4eTBEPTOrO

HpOBO}II/ITb NOCTPOCHUA C IOMOIIBIO IHUPKYIA H JIMHEHKU C

HCIIONb30BaHUE TEOPEMBI Qaneca u TEOPEMBI 0
MPOTIOPIIMOHAIIBHBIX OTpE3KaXx, CTPOUTH YETBEPTHIN
NPONOPIUOHANIBHBI  OTPE30K C OMNOpPOM Ha  3pUTENbHYIO

HarisiAHOCTb.

.| HaxoauTh TOMOOHBIE TPEYTOJLHUKH Ha TOTOBBIX YEPTEkKAX C




IIpakTHyeckoe NpuMeHEHHE.

YKa3aHMEM  COOTBETCTBYIOIIMX  INPHU3HAKOB  MOJNOOUS
HEOOXOANMOCTHU C BU3YalIbHOM OMOpoil.

Pemate 3amaum Ha TOAOOHBIE TPEYTOJBHUKH C TOMOLIBIO
CaMOCTOSITETIPHOIO  IIOCTPOCHMSI YEepTEKEH W HAXOXKICHUA
MOJJOOHBIX TPEYTOJIbHUKOB IIPU HEOOXOANMOCTH C HAIPAaBIIIOLICH
[IOMOUIBIO.

IIpoBoanTh JO0Ka3aTeNbCTBA C HCIOIB30BAaHUEM IIPU3HAKOB
OO0 HECIOXHBIX T'€OMETPUYECKHX 3aJad C OIOpod Ha
ITOPUTM Y4EOHBIX IEHCTBUH.

IIpuMeHSATH NOJIYYEHHBIE 3HAHUS [IPU PELIEHUN F€OMETPUYECKUX
U TPAaKTUYECKUX 33Jad IPU HEOOXOOUMOCTH C HAaIPaBIISIOLICH
ITOMOUIBIO.

3HAKOMHTBLCH ¢ HCTOPHEH Pa3BUTUSA T€OMETPUU.

pH

ILnomanm.
Haxo:xnaenue
nJiomaaen
TPEYroJbHUKOB

U MHOTOYTOJILHBIX
¢uryp. Ilnomaan
NMoI00HBIX PUryp
(14 9)

[Tonsitre 06 oOIIEH TCOPHH TUIOIIA TN,

Qopmynsl A TUIOMIAMU  TPEYroilbHUKA,  Mapajuiesorpamma.
*OTHOIICHUE TUIOMIAJACH TPEYroJbHUKOB ¢ OOIIMM OCHOBAaHHUEM WM
00111e# BEICOTOM.

Brruncnenwe miormasneit cnoxxHeIx GuUryp uepe3 pazOnueHre Ha 9acTH U
JOCTpOeHHe. ™

[Tnomanu dpuryp Ha Kieryaron Oymare.

[Mnomann nonoOHBIX Quryp. Beramcnenue mnomaneid. 3amadm ¢
MPaKTUYECKUM cojiepkaHneM. *PerieHre 3amad ¢ OMOIIBI0 METoza
BCIIOMOTaTeIbHOM IUIomaan.*

OBiajeBaTh NEePBUYHBLIMH NpeICTaBJIeHHsIMH 00 oOIei
TEOpUH IUIOMAa (Mepbl), (POPMYJIMPOBATH CBOMCTBA ILIOLIA[H,
BbIICHATDH UX HaFJIHI[HbIﬁ CMBICII.

ITpumensTH GOpMyIIBI IO TAapaJLIeNorpaMMa, TPEeYroJIbHUKA,
Tparnenuy ¢ Oropoi Ha CIPABOYHYIO HH(OPMALIHIO.

IIpumensTe (GopMysbl IUIOM@AAM BBITYKIONO YETBIPEXYTOJIbHUKA
yepe3 JUaroHald M yroj MeXIy HHMH C OIOpOi Ha CIIPaBOYHYIO
rH(OpPMAIHIO.

Haxoauty mnomanu ¢uryp, H300pak€HHBIX Ha KIETYaTON
Oymare, HCIIOJIBL30BaTh Pa30MEHNE HA YaCTH U JOCTPOCHUE.
Pa3oupars  mpuMepbl  HCIONB30BAHUS  BCIIOMOTaTENbHOMN
IUIOIIA/U JJIs PEILICHUs TEOMETPHUYECKHX 3a/1a4.

HaxoauTp miomany noJoOHsIX GUryp ¢ ONOPOH Ha CIPaBOYHYIO
UHQOPMAITHIO.

BbruucasTh I0MA11 pa3IMYHbIX MHOTOYTOJIBHBIX (QUTYpP.
Pemats 3agaum Ha IUIOMAJb C IPAKTHUYECKUM COJECpPKaHHEM
II0CJI€ COBMECTHOT'O aHAJN3a.

Teopema IIngaropa
W Havaja
TPUTOHOMETPUH

(10 v)

Teopema [ludaropa, e€ mokasatesibcTBO M npuMeHeHue. OOpaTHas
teopema [ludaropa.

OnpenerneHue  TPUTOHOMETPUYECKUX  (YHKIHMHA  OCTPOTO  yIJia,
TPUTOHOMETPHUYCCKHUE COOTHOIIICHUA B IIpAMOYT'OJIbHOM
TpeyronbHuke. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO.

dopmynupoate Teopemy Iludaropa, ucmoan3zoBatr €€ B
MPAKTUYECKUX BBIYUCICHUSX.

Brnagerp TOHATHAMU TPUTOHOMETPUYECKUX (YHKIMHA OCTPOTO
yTia, MPOBEPSITh X KOPPEKTHOCTb.

B])IBO}II/ITL TPUTOHOMCTPUUICCKUC COOTHOLICHUA B




COOTHOIIEHHST MEXKTy CTOPOHAMH B MPSIMOYTOJIBHBIX TPEYTONbHUKAX
¢ yraamu B 45° 1 45°%; 30° u 60°.

NPSMOYTOJIFHOM — TPEYTOJbHHKE C
HHPOPMALIHUIO.

HcceaenoBaTh COOTHOILICHUS! MEKAY CTOPOHAMH B TIPSAMOYTOJIBHBIX
TpeyroibpHHUKax ¢ yraamu B 45° u 45°; 30° u 60° ¢ HampaBisromen
TIOMOMIBIO.

ONOpOMl Ha CIPaBOYHYIO

Hcnoan3oBaTh (bopmybl MIPUBEACHUS u OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO JUIST HAXOXKICHHS

COOTHONIEHWH  MEXKIy  TPHUTOHOMETPHYECKUMH  (YHKIHAMHU
pa3NUYHBIX OCTPBIX YIJIOB C OMNOPOM Ha  CIPaBOYHYIO
UHQOPMAIHIO.

IpuMeHsiTL TOJTYYECHHbIE 3HAHUS M YMEHUS INPU PEIICHUH
MPaKTHYECKUX 3a7a4 (pU HEOOXOAMMOCTH C OMOPOH Ha aJrOPUTM
MIpaBUIIA).

3HAKOMHTBCS ¢ HCTOPHUeii Pa3BUTUS TEOMETPUH.

Yriasl B BrnucaHHele W LEHTpaJbHBIE YITBL, Yrol MeXAy KacaTelabHON | |MopMyJupoBaTh OCHOBHBIE ONPENEIICHNUS, CBA3aHHBIE C YIIIaMU B
OKPYKHOCTH. XOpIOH. Kpyre (BIHMCaHHBIH yroj, HEHTPaJIbHbIA yrod).

Bnucannbie VYTIIBl MKy XOpAAMH U CEKYLTUMH. HaxoguTh BNHCaHHBIE YIVIBI, ONMpAlOIIMecs Ha OAHY JIyTy,
U OMUCAHHBbIE BrnucanHele W ONMCAaHHBIE YETHIPEXYTOJIBHUKH, WX MPHU3HAKKA H |BBIYHCIATH YIVIBI C TIOMOIIBIO TEOPEMBI O BIMCAHHBIX YIVIAX,
YeTHIPEeXyroJbHUKHU. |CBONCTBA. [IprMeHeHNe 3THX CBOWCTB NPH PEIIEHUH N'€OMETPHUECKUX | TEOPEMBI O  BIIMCAHHOM  YETBIPEXYTOJIBHUKE, TEOPEMBI O
KacaresnbHble 3a1a4. [EHTPATHLHOM YTJIe IPHU HEe0OXOAUMOCTH C BU3YaIBHOM OMTOPOH.

K OKPYKHOCTH. B3aunmHoe  pacmonokenne ~— aByX — okpyxHocTted.  Kacanue|HMcciaenoBaTb, B TOM 4YHCIIE C IOMOIIBIO IU(POBBIX PECYPCOB,
Kacanne OKPY>KHOCTEH. BIIMCAHHBIC U ONMCAHHBIE YETBIPEXYTOJBHUKH, BBIBOAMTBH UX
OKPY:KHOCTEM CBOICTBA M MPU3HAKHU TTOCTIE COBMECTHOTO aHAJIH3a.

(13 v) Hcnoan3oBaTh 3TH CBOKMCTBA M IPU3HAKHU MIPU PEIIEHUH 3a]1a4.
IloBTOpEHme, [loBTOpEHHE OCHOBHBIX MOHATUH M METOAOB KypcoB 7 M &8 Kiaccos, | PemaTh 3agaum Ha MOBTOPEHHE, HIUTIOCTPUPYIOIINE CBA3H MEXKTY
00001eHne 000011eHEe 3HAaHNUH. Ppa3IMYHBIMU YaCTSAMU Kypca.

3HAHMH

(44)

9 kaacc (He MeHee 68 u)

Haspanue
pasaesa (TeMbl)
Kypca (4HCJIO YAaCOB)

OcHoBHOE CoA€EpPKaHue

OcHoBHBIE BHUABI J¢ATCJIBHOCTH oﬁyqamnmxcsn




Tpuronomerpus.

TeopemMbl KOCHHYCOB

OrnpeiesiecHHe TPUTOHOMETPHUYECKUX (GyHKIuM yrioB oT 0° mo 180°.
KocuHyc M CHHYC NpsAMOro W Tymoro yria. Teopema KOCHHYCOB.

@opmMyJIMPOBATH ONpeieJieHHs] TPUTOHOMETPUYIECKUX (YHKIUMA
TYNBIX U NPSMBIX YTJIOB C BU3yaJdbHOW omopoil. ®opMmynupoBath

U CHHYCOB. (O60o0mEénnass) TeopemMa CHHYCOB (C paAMycoM OINHCAHHOH | TeOpeMy KOCHHYCOB U TEOPEMY CHHYCOB (C PaglycoM ONMMCaHHON
Pemenne OKpykHOCTH). HaxoxneHume [UIMH CTOPOH UM BEJIMYMH  YIJIOB | OKPYXKHOCTH).
TPEeYroJibHUKOB TPEYTOJIbHUKOB. Pemiath TPEyroJbHUKM C OIOPOM Ha aIropuT™M Yy4eOHBIX
(16 w) ®opmyna MIOIMIAaU TPEYroNIbHUKA Yepe3 IBE CTOPOHBI M YTOJI MEXKIY | JEHCTBUM.
HuMmu. @opMyria oAy YeTEIPEXYTOIbHUKA Yepe3 ero AuaroHany 1 | Pemars mpakTudyeckue 3agaqd, CBOASIIINECH K HAXOKICHUIO
YTOJI MEKAY HUMH. Pa3JIMYHbIX 3JIEMEHTOB TPeyroJbHUKA.
[IpakTHueckoe NpUMEHEHNE TOKA3aHHBIX TEOPEM.
IIpeodpa3oBanue *TlonsTHe 0 mpeoOpa3oBaHUU MOJO0HS. OcBauBaTh NOHSTHE TpeoOpazoBanus mnonobus. MccienoBarn
noxoous. CoOTBETCTBEHHBIE AJIEMEHTHI HOAOOHBIX (QUTYD. OTHOLICHUE JIMHEHHBIX 3JE€MEHTOB (uryp mpu mnpeoOpa3zoBaHUH
MeTtpuueckue TeopeMa o Mpou3BEeAECHUH OTPE3KOB XOPA, TeopeMa O Mpou3BeneHHH |onobus. Haxoaurs mpuMepbl moxoOusi B OKpYXKaroLIeH
COOTHOLIEHUS B OTPE3KOB CEKYIINX, TeOpeMa O KBaJipaTe KacaTeabHOU. [IprMeHenue B | AeHCTBUTEIBHOCTH.
OKPY:KHOCTH pelICHAN TEeOMETPUIECKUX 3a1a4.* *BbIBOAUTH METPUUECKHE COOTHOIICHUS MEXIY OTpe3KaMu XOopi,
(10 v) CEeKYILIUX M KacaTeIbHBIX C MCIIOJIb30BAHUEM BIIMCAHHBIX YIJIOB U
NOJJOOHBIX TPEYTOJILHUKOB.
Pemarhs reoMeTpuueckye 3a7jaud U 3aJa4d U3 pealbHOM KU3HH C
HCTIONTE30BaHUEM ITOI00HBIX TPEYTOIEHUKOB. ™
BekTopbl Omnpenenenue BEKTOPOB, CIOKEHUE U Pa3HOCTh BEKTOPOB, yMHOXKeHKE | Mcmosib30BaTh ~ BEKTOPHl  KaK  HaNpaBlICHHBIE  OTPE3KH,
(12 v) BEKTOpA Ha 4YMCJIO. HcCae0BaTh TEOMETPHUESCKHH (TepeMeleHne) u (U3NUECKUi
@U3HYECKUI U TEOMETPUYECKUI CMBICIT BEKTOPOB. (cuna) cMBICITBI BEKTOPOB C OMIOPOW Ha BOIIPOCHBIN TUIAH.
PasnoxxeHne BekTopa 1O JBYM HEKOJUIMHEApHBIM BEKTOpaM.|3HATH OmpeaesieHUsl CyMMBl U Pa3sHOCTH BEKTOPOB, YMHOXECHHS
Koopaunate! BekTopa. BEKTOpa Ha YHCJIO, UCCJIEN0BAThL [€OMETPUUECKUNA U (PU3MUECKHUH
CkansipHoe TpOM3BEJIEHHE BEKTOPOB, €ro IMPHUMEHEHHE IS | CMBICIBI 3TUX ONEpalnii.
HaXOXKICHUS JIIMH U YTJIOB. PemaTh reoMeTprUUECKUE 33U C UCTIOJIb30BAaHUEM BEKTOPOB.
Pemienue 3ana4u ¢ MOMOIIBIO BEKTOPOB. PackiiagpiBaTh BEKTOP 110 JBYM HEKOJIMHEAPHBIM BEKTOPAM.
IIpumeneHue BEKTOPOB VISl pelleHus 3ajau KHHEMAaTUKU U MeXxaHuKu. | Mcnmoab3oBaTh CKasipHOE NPOU3BEICHUE BEKTOPOB, BBIBOAMTH
€ro OCHOBHBIE CBOMCTBA.
BerumcasaTe cymMMy, pPasHOCTh U CKaJsIpHOE MPOU3BEICHUE
BEKTOPOB B KOOp/JAWHATAX.
I[puMeHATHL CKaJISPHOE MPOW3BEIEHHUE IS HAXOXKACHUS JIUH H
YTJIOB.
JdexapToBBbI JlexapToBBI KOOPAMHATHI TOYEK HA MIOCKOCTH. OcBauBaTh TMOHSITHE IPAMOYTOJbHOHM CHCTEMBI KOODIHHAT,

KOOpAUMHATBI

Ha

*YpaBHeHue mpsIMON.* VYrioBoil K03(pPUIMEHT, TaHTeHC yria

JACKApPTOBBIX KOOPAMHAT TOYKH.




IIOCKOCTH HAKJIOHA, TapaJIJIeNIbHbIE U IEPIIEHAUKYIISIPHBIE TIPSIMBIE. HccnenoBars ypaBHEHHE NPSIMOM M OKPYKHOCTH C OIOPOM Ha
) VYpaBHeHHEe  OKpyXHOcTH. HaxokneHume  KOOpAMHAT  TOYEK | BOIPOCHBIM IIaH.
MepeceyeHNs OKPYKHOCTH U MPSIMOH. Haxoauts neHTp u paanyc OKpyKHOCTHU MO €€ ypaBHEHHUIO.
MeTo KOOpIUHAT NIPH PEIICHUN N'€OMETPUUECKUX 3a1a4. PemaTh 3aaud Ha HaXOXKICHHE TOYEK MEPECEUCHHS MPSIMBIX H
Hcnonp3oBanue MeTo1a KOOPAWHAT B IPAKTUUECKUX 3a/1a4ax OKPY>KHOCTEH C ITIOMOILBI0 METOJa KOOPANHAT.
Hcnoib30BaTh CBOWCTBAa YIoOBOro KO3(GQHUIMEHTa MPSIMON MpH
pelIeHnN 3a/1a4, JUIsl ONpeeIEHUs] PACIIOI0KEHHS MTPSIMOH.
IIpuMeHATH KOOPAWHATHI IIPH pPEIICHHH TEOMETPUYECKUX H
MIPaKTUYECKUX 3ajad, JUIs MOCTPOSHUsI MaTeMaTHYECKUX MoOjesel
peanbHbIX 3a7a4 («METOJ] KOOPIUHATY).
MMoab3oBaTbest OIS MIOCTPOCHUS M HCCIENOBAHUI LU(PPOBBHIMU
pecypcamu.
3HAKOMHTBLCS ¢ HCTOPUEH PA3BUTUS TEOMETPUH
I[IpaBuabHbIE IIpaBunbHbIE MHOTOYTOJIBHUKM, BBIYUCIEHHE HX 3/1eMEHTOB. Uucio | PopMyJMpoBaTh ONpPEEICHUE IPaBUIBHBIX MHOIOYI'OJIBHUKOB,
MHOI0YI'0JIbHUKH. 7T U JJUHA OKPY>KHOCTH. J[IMHa 1yru okpykHOCTH. PanuaHHas Mepa | HAXOAUTh UX HJIEMEHTHI.

JJInHa OKpYXKHOCTH
U IUIOIIA/Ib Kpyra.

yria.
[Inomanp kpyra u ero 3JeMEHTOB (CEKTOopa U cerMeHTa). Borancnenue

IToab30BaTBCA TOHATHUEM JIJIMHBI OKPY>KHOCTH, BBEIEHHBIM C
IIOMOILBIO IPABUIIBHBIX MHOTOYTOJIBHUKOB, ONpeNeasiTh YUCIO 7T,

Berunciaenue iomaael Guryp, BKIFOYAIOMINX AIEMEHTHI KpyTa. JUIMHY IyTH U PaJHaHHYI0 Mepy yIJia mo oopasiy.
miomaaen IIpoBoauThL Mepexoa OT PAJAMAHHONW MEphl YIVIa K IPAaJyCHOM M
8 u) Ha000pOT 110 BU3yaJIbHOH OIope.
OmnpeneasiTh IIOMAAL KpyTa.
BuiBoauTh (hopMyJabl (B TpagyCHOMN U paJlaHHON Mepe) TS UTHH
IyT, MJIOWAAEH CEKTOPOB M CETMEHTOB C OMOPOW Ha BOIPOCHBIN
IJ1aH.
BoruucaaTe  wom@nd  GUryp,  BKIIOYAIOIIUX  DJIEMEHTEHI
OKPYKHOCTH (Kpyra) ¢ OMopoi Ha CIPaBOYHYIO HHPOPMAITHUIO.
HaxomuTs moniau B 3a1a4ax peaabHON KH3HH.
JBHKeHHA *TlonsiTue 0 IBMKEHUH IUIOCKOCTH. Pa30upars mNpuMeEpHl, WIITIOCTPUPYIOUIUNE TOHATHA JBUXKECHHA,
IVIOCKOCTH [NapannensHbli TIEpeHOC, TOBOPOT W cuMMeTpus. OcH W UEHTPHI | IEHTPOB U OCEH CHMMETPHH.
(649) CUMMETPHHU. @opMyTHpPOBATH  ONPENEICHUS  MApaJUIETBHOIO  IEpEeHoca,

[Ipocreiimme npuMeHeHNs B pEILICHUH 3a1a4™.

MIOBOPOTa U OCEBOM CUMMETPHHM C BHU3yaJbHOH onopoi. Haxoguts
HETIOABHKHBIC TOUKH 110 00pa3Iry.

HaxoauTh TEHTPHI U OCH CHMMETPHH MPOCTEHIIHX (QUTYp IO
oOpa3iy.

*IIpuMeHsITh TAPAVICIbHBIA NEPEHOC U CHUMMETPHUIO IIPU




pEIICHUH TeOMETPUUYECKUX 3a1ad (pa30upaTh MPUMEPHI).
Hcnoab3oBaTh A8 TIOCTPOSHHUS M HCCIEAOBAaHUN IH(POBEHIC
pecypcesL*

IToBTOpEHHE,
o0o0IIEeHNe,
CHCTEeMAaTH3AIHUS
3HAHMH

(7 9)

[loBTOpEeHME OCHOBHBIX HMOHATHUH MW METOJOB KypcoB 7—9 Kiaccos,
0000111eHIE U CHCTEeMaTH3aLMsl 3HAHU.

[pocreiimme reomerpudeckue GUTYpsl U UX CBOMCTBa. M3mepeHue
TE€OMETPUUYECKUX BEIUUHMH.

TpeyronpHUKU.

[TapanmnensHble U NEPIEHANKYIIAPHBIE MPSAMBIE.

OkpyxHocTh U Kpyr. [‘eomerpuyeckue MOCTPOCHUA. YTIBI B
OKPY>KHOCTH. Bnucannsie u ONMCAHHbIE OKPY>KHOCTH
MHOT'OYTOJIbHUKOB.

IIpsiMast 1 OKPY’KHOCTS.

YeTbpéXyroibHUKHA. BrincaHHbIE U ONMCAHHBIE YETHIPEXYTOJbHUKH.
Teopema Iludaropa m Hawama tpuroHoMeTpuu. Pernenme oO0mUX
TPEYTrOJIbHUKOB.

[TpaBunEHBIE MHOTOYTOJIBHUKHY.

[IpeoOpazoBanus mmockoctH. [Bmkenns. [logooue. Cummerpus.
[Tnomane. Beraucnenue mnomaneit. [Inomaan mogoOHBIX GuUryp.
JlexapTOBBI KOOPIUHATHI HA TIJIOCKOCTH.

BexTops! Ha MI0CKOCTH.

OnepupoBath NOHATHAMHU: (QUTypa, TOuUka, MpsAMas, yrod,
MHOT'OYTOJIbHUK, paBHOOEIPEHHBIN u PaBHOCTOPOHHUM
TPEYTOJNIbHUKHU,  TNPSMOYTOJBbHBIA  TPEYroJbHUK,  MEAHaHa,

OHMCceKTpuca M BBICOTA TPEYrOJbHUKA, Mapajlieliorpamm, pomo,
MIPSIMOYTONIBHUK, KBafpaT, TPaIeus; OKPY>KHOCTh, KacaTelbHas;
PaBeHCTBO U moaobue Guryp, TpEyroJbHUKOB; MapaIeTbHOCTh U
MEPHEHANKYISIPHOCTD MPSMBIX, YTOJI MEXKIY MPSIMBIMH, CHMMETPHUS
OTHOCHUTEIHFHO TOYKH W TPSMOW; UIMHA, PACCTOSHHUE, BEIMYHMHA
yTia, I0MIalb, IEPUMETD.

Hcnoan3oBarh dopmynbr: nepuMeTpa u TIJTOTIAIN
MHOTOYTOJIbHUKOB, JJIMHBI OKPYKHOCTH M ILIONIAN Kpyra, 00béMa
MIPSIMOYTOJIEHOTO MapalljieNienuIe 1a.

OmnepupoBath MOHSITUSMM: TIPSIMOYTOJIbHAS CUCTEMa KOOPJIMHAT,
BEKTOP; HCIOJIb30BaTh STH TOHSITH IS NPEACTABICHUS TaHHBIX
Y peIIeHs 3a/1a4, B TOM YHCJIe U3 IPYTHX YYeOHBIX IPEAMETOB.
Pemratp 3ajaum Ha  TNOBTOPEHUE  OCHOBHBIX  IOHATHUH,
WUTIOCTPAIIAI0  CBSI3€M MEXKIy pasIWYHBIMH YacTsIMHU Kypca.
BpiOuparb MeTo Ul pELICHUS 3aJa4H.

PemaTs 3agaum 13 NOBCEAHEBHON KU3HHU.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «BEPOATHOCTb U CTATUCTUKA»
(10 'OJAM OBYYEHMUA)

7 kaacc (He MeHee 34 1)

Ha3Banue
pazaeiia (TeMbl)
(4MCI10 YacoB)

OcHoBHOe coiep:kaHne

XapaKkTepHCTHKA JeTeJJbHOCTH 00yYalomXcs

IIpencraBiaenue
JaHHBIX

HpeZ[CTaBJ'IeHI/Ie JaHHBIX B Ta6J'II/II_IaX. HpaKTI/ILICCKI/IG BbBIYMCJICHUSA
10 TaOJIMYHBIM JaHHBIM. W3BneucHne n HUHTCPIpETALIA TaOJIMYHBIX

OcanBaTh Ha 0a30BOM YpPOBHe CIOCOOBI IIPEIACTABIECHUS
CTAaTUCTHUYCCKUX AAHHBIX W YHUCJIOBBIX MAaCCHUBOB C ITOMOIIBIO




(7 v) nmaHHbIX. [IpakTraeckas padota «Tabmumpn. TaOMIl W JuarpaMM C WCIONB30BAHHEM aKTYyallbHBIX U
I'padmueckoe mpencTaBieHNMe JTaHHBIX B BHAE KPYTOBBIX, | BaXHBIX NAHHBIX (JeMorpaduyueckre NaHHBIE, MMPOU3BOICTBO
CTOJIOMKOBBIX (CTOJIOYATHIX) guarpaMMm. YUTCHHE W TOCTPOCHHE | MPOMBINIUICHHOW H  CEICKOXO3AHCTBCHHOH  MPOAYKIIHUH,
nmuarpamm. [IpumMeps! geMorpaduieckux quarpamm. OOIIECTBCHHBIC U IPUPOIHBIC SBJICHUS).
IIpakTudeckas padora «/luarpammen. N3yuaTh mMeToabl pabOThl C TaOIMYHBIMH U IpadUueCKUMHU
MPEJICTABICHUSAMH JaHHBIX C MTOMOIIBIO IIU(PPOBBIX PECYPCOB B
XOJI€ MPAKTUYECKUX padoT (C HAMpPaBJISAIOIICH TOMOIIIBIO).
OnmucarejibHast Uwucnoeie HaOOpEL. CpenHee apupMeTHIecKoe. OcBauBaTh Ha 6a30BOM ypOBHE NMOHSITHS: YHCIOBON HabOD,
CTATHCTHKA Menunana yrcioBoro Habopa. Y CTOMYHBOCTh MEIUAHBL. Mepa MEeHTPaNbHOW TEHACHIWHU (Mepa LEHTpa), B TOM YHCIe
(84) [TpakTrueckas padora «CpeaHue 3HAYCHUS. cpenHee apupMETHIECKOE, METHaHa.
Hawnbonbiree n HanMeHbIIIee 3HAYSHUS YUCI0BOTO Habopa. Pa3max. OnuchIBaTh CTATHCTUYECKHE TAaHHBIE C ITOMOIIBIO CPETHETO
apudmernyeckoro W MeawaHbl. Pemare 3amaum  (c
MCIIOJIb30BaHUEM 3PUTEIIBHOMN HATJISTHOCTH /WU BepOaibHON
OTIOPBHI)
HM3yuyatp cBoOiicTBa CpEeJHUX, B TOM YHCIE C IOMOIIBIO
IU(pPOBBIX PECypcoB, B XOA€ MPAaKTHUECKHUX pabdoT, (c
HaIpPaBJISAIOLIeH MOMOIIBIO).
OcBauBaTh Ha 0a30BOM YPOBHe MOHMTHSA: HauOobllee U
HauMEHbIIIee 3HAYCHHUS YUCIIOBOTO MaCcCHBA, pa3Max.
Pemate 3agaunm Ha BBIOOp CrHoco0a OMMCAaHUS JAHHBIX B
COOTBETCTBHUHM C NMPUPOJION JAHHBIX M IEJISIMU MCCIICIOBAHMS C
HaIPAaBISIONIEH MTOMOIIBIO.
Cayuaiinas *CnyvaiiHass W3MEHYMBOCTH (mpuMepbl). Yacrora 3HaueHWd B | *OcBamBaTh HOHATHSI: YaCTOTA 3HAUYEHUH B MacCHBE JaHHBIX,
H3MEHYNBOCTD MaccuBe JaHHbIX. [ pynnupoBka. ['mcTorpaMMel. IPYNIAPOBKA JIAHHBIX, TUCTOTPaMMa.
(6 9) [pakTrueckas padora «CiydaliHas H3MEHUUBOCTB». * CTpouTh THCTOTPaMMBI 110 00pasIly

OcBauBaTh TpauUyecKue TMPEICTaBICHUS pa3HbIX BHIOB
CIy4alHOM W3MEHYMBOCTHM, B TOM UYHCIE C TOMOUIBIO
UPPOBBIX PECYPCOB, B X0OJI€ TIPAKTHUECKON pabOTHI.*

BBenenue B
Teopuio rpagos
@)

*Tpad, Bepmmua, pebpo. IlpencraBieHue 3ajadv C TTOMOIIBIO
rpada. CremeHp (BaJeHTHOCTH) BepmMHBL UYucimo pédep wu
cymmapHas creneHb BepmnH. Llens wm mmkn. Ilyte B rpade.
IIpencrarnenue o cBsa3HocTH rpada. O0xoxa rpada (UIEPOB MyTh).
[Mpencrasnenue 00 OpHEHTUPOBAHHBIX Tpadax.™

*QcBauBaTh nousiTus: rpad, BepmmHa rpada, pedpo rpada,
CTENEHb (BAJICHTHOCTh BEPILMHBI), ETb H IIHKJL.

OcBauBaTh NMOHSITHSI: TYTh B rpade, diiepoB myTh, 00X0[
rpada, OpHeHTHPOBAaHHBIHN rpad.

OOcy:k1aTh pelleHMe 3aJaYd Ha TOWCK CYMMBI CTETeHei




BepmnH Tpada, Ha MOWCK 00xoma rpada, Ha MOWCK ITyTed B
OpMEHTHPOBAHHBIX Tpadax ¢ HAMPABISIONIEH TTOMOIIBIO.
OcBauBath CHOCOOBI TIPEACTABICHUS 3aJa4 M3 Kypca
anreOpbl, TEOMETPUM, TEOPUU BEPOSITHOCTCH, JPYTHX
MpeaAMETOB ¢ ToMomplo  TpadoB  (KapTel, CXEMHI,
MEKTPUYECKHUE I1en¥, (YHKIIMOHAIBHBIC COOTBETCTBHS) Ha
npumepax. *

BeposiTHOCTB 1

*Cry4aifHbIii OTIBIT U cly4aiiHoe coObiTHe. BeposTHOCTh u yacToTa

*OcBanBaTh TOHSTHSA: CIy4YailHBI ONBIT W cioy4aiiHoe

yacTrora coObITHs. Ponb MaJOBEpOSTHBIX M MPAKTUYECKH [OCTOBEPHBIX | COOBITHE, MAJIOBEPOATHOE W MPAKTUYECKH JOCTOBEPHOE

CJIy4aiiHOT O coObITHH B mpupoze U B oOmecTBe. MOHeTa U UrpajbHas KOCTb B | COOBITHE.

co0bITHS TEOPHH BEPOSITHOCTEH. M3yyaTh 3HAYMMOCTb MaJIOBEPOSTHBIX COOBITHH B MPHUPOJE H

(4 v) [Tpaktuueckas padora «HacToTa BeImageHuUs opiaa».™ oO11ecTBe Ha BayKHBIX IIpUMepax (aBapuu, HECHACTHBIE CIIydaH,
3aIuTa MePCOHABHON HH(OpMAIUH, ITepeada JaHHbIX ).
M3yyaTh poNb KJIACCHYECKHX BEPOATHOCTHBIX MOJEINeH
(MOHeTa, urpanbHas KOCTb) B TEOPUH BEPOATHOCTEH.
Ha6monate W wu3yyaThb 4YacToTy COOBITMHI B MPOCTHIX
SKCHEPHUMEHTaX, B TOM 4YHCIE C TMOMOIUBIO IH(PPOBBIX
PECYpPCOB, B XOJI¢ MPAKTUISCKOW PabOThL.*

O06o00menne, [Mpencrasnenue nanubix. OnucaTtenbHas craTUcTUKa. BepostHocTh | TToOBTOpPATHL M3YYEHHOE M BHICTPAHBATH CHCTEMY 3HAHUH.

KOHTPOJIb CIIy4aitHOTo coOBITHSI. Pemarth 3agaum Ha MpEJCTaBICHUWE M OIMCAHUE NAHHBIX C

(59 MOMOILBI0 H3YYEHHBIX XapaKTEPUCTHK C HaIpaBIAIOLICH

HOMOIIIBIO.

OO0cy:x1aTh MPUMePHI CIy4alHBIX COOBITHH, MAJIOBEPOSTHBIX
Y TIPAKTUYECKH JIOCTOBEPHBIX CIyYallHBIX COOBITHI, X POJIU B
MPUPOJIE U KU3HH YeTIOBEKa

8 kiacc (He meHee 34 1)

Ha3Banue
pazaeiia (TeMbl)
(umnciio yacos)

OcHoBHOe coiep:kaHne

XapaKkTepHCTHKA JeTeJJbHOCTH 00yYalomXcs

IloBTOpPEHME
Kypca 7 Ki1acca

[IpencraBnenne manueix. OmucatenpHas cratucThka. CioydaiHas
n3MeH4YnBOCTh. CpeiHIe YrciIoBoro Habopa.

IoBTOPSITH N3YUEHHOE U BHICTPAMBATH CUCTEMY 3HAHHIA.
Pemate 3a1aun (Mo BU3yaJIbHO# Omope) Ha NpeCTaBICHUE




4 q) Crnyuaitaple coObiTua. BepostHoctn m dacToTel. Kiaccmdeckwe | W ommcaHue JaHHBIX C TIOMOIIBIO M3YYEHHBIX XapaKTEPUCTHK.
MOJEJIA TEOPUU BEPOSITHOCTEN: MOHETA U UTPATIbHASL KOCTb. Pemate 3a1aun (0 BU3yaJIbHOI Onope) Ha NPEACTABICHUE
TPYNIUPOBAHHBIX  JaHHBIX W ONHCAHUE  CIy4yailHOM
M3MEHYHUBOCTH.
Pemate 3agauu (Mo BU3YaJIbHOI omope) Ha OIpPEIEICHHUE
YacTOTBHl CIIyYalHBIX COOBITHH, OOCYXKIEHHE TNPUMEPOB
CIyYalHbIX COOBITHH, MAaJIOBEPOSTHBIX M  MPAKTHYECKU
JIOCTOBEPHBIX CIYYalHBIX COOBITHH, WX PO B TPHPOAE U
KU3HU YEIOBEKa.
OnucaresibHast *Orknonenus. J[ucmepcusi uucnoBoro Habopa. CranmaptHoe | *OcBamBaTh  MOHATHSA:  JHUCIEPCUS U CTaHAAPTHOE
CTATUCTHKA. OTKJIOHCHHE YHMCIIOBOTO Habopa. JluarpaMmbl paccerBaHms. ™ OTKJIOHCHHME, WCIOIB30BaTh O3TH  XAPAKTEPUCTHKU  JUIS
PacceuBanue OTIMICAaHUs PACCEUBAHUS JTAHHBIX.
JAHHBIX YuacTBoBaTh B 00CYKI€HHH TUNOTE3bl 00 OTCYTCTBUH HJIH
4 v) HaJIM4MHM CBSI3U 110 JUAarpaMMaM pPacCEUBaHHUS.
CTpOI/ITb JAuarpamMmbl paCcCE€MBaHuA IO MMCHOIIMUMCA NaHHBIM,
B TOM YHCJI€ C TOMOIIBI0 KOMIBIOTEpa (TIOCIE COBMECTHOTO
aHanam3a).*
MHo:xecTBa MHoxecTBO, nOIMHOXecTBO. Omepauud Haa MHOXecTBamu: | OcBamBaTh NOHSATHS: MHOXECTBO, 3JIEMEHT MHOXXECTBA,
4 4) obbenuHeHne, IepeceueHue, Jomnonaerne. CBONCTBA onepanuii Hal | TOAMHOXKECTBO.
MHO>XECTBaMHU: MEPEMECTUTEIBHOE, coyeTaTeNbHOE, | BBIMOJHATHL omepamuu HaJ MHOXECTBaAMH: OOBEIMHEHHE,
pacrpenenuTensHOe, BKIIOYCHNS. nepeceyeHne, JIONoIHeHne (110 00pasiry).
I'padmueckoe npeacTaBIcHHE MHOKECTR. Hcnosib30BaTh CBOMCTBA: IEPEMECTUTEIHLHOE, COUETATEIIBHOE,
pacrpenenuTeNbHOe,  BKIIOUEHHUS  (C  HCIIOJIB30BAaHUEM
BU3YaJIBHOH OTIOPHI).
Hcnoan3oBath rpaduyeckoe MPEJCTaBICHUE MHOXECTB MPHU
OIIMCaHUU PEAIBHBIX IIPOLECCOB M SIBICHUM, IIPU PELICHUU
3aJa4  ®W3 JIPYrUX YyYeOHBIX TMPEIMETOB H KypcoB (C
WCIIOJIb30BaHNEM BH3YaIIBHOHN OTOPHI).
BepositHoCTH DJleMEeHTapHbIE COOBITHSI. Cy4alinbie coObiTusl. | OcBamBaTh HAa (GA30BOM YpOBHEe MOHMATHS: DJIEMEHTApHOE
cJay4yaiHOro brnaronpusTcTByIOIIME 3JEMEHTapHbIE COObITHS. BepostHocTH | coObiTHe, — CllydallHO€  COOBITHE KAk  COBOKYIHOCTH
coObITUS coObrtuii.  OMBITBI ¢ PAaBHOBO3MOXKHBIMUA ~ 3JIEMEHTAPHBIMU | OJIArOMPUATCTBYIOIINX 3JI€MEHTapPHBIX COOBITHI,
(6 9) coObrTusiMu. CiTy4aifHbIN BEIOOD. PaBHOBO3MOXXHBIE 3JICMEHTAPHBIE COOBITHSL.

[MpakTrueckas pabora «OnbIThl ¢ PABHOBO3MOYKHBIMU
3JIEMEHTAPHBIMU COOBITHSME.

Pemath 3a7a4u Ha BBIYHCIICHHE BEPOATHOCTEH COOBITHI IO
BEPOATHOCTAM DJIEMEHTAPHBIX COOBITHH CIydaifHOTO OmbITa (C




WCTIONb30BaHNEM 3PUTEIBHON HATIISAHOCTH /TN BepOaIbHON
OTIOPHI).

Pemate 3aga4yd Ha BBIYKCICHHE BEPOSITHOCTEH COOBITHUH B
OTIBITaX C PABHOBO3MOXHBIMHU DJIEMEHTAPHBIMU COOBITHUSMU, B
TOM YHCIIE C TIOMOIIBI0 KOMITbIOTEpa (C HCIOIB30BAHUEM
3PUTEILHOM HATJISAHOCTH W/WIH BepOaTbHON OIOPHI).
IIpoBoauTh W HM3y4YaTb ONBITHI C PAaBHOBO3MOXHBIMHU
JJIEMEHTapHBIMH COOBITHSAMH (C HWCIOJIB30BAHMEM MOHET,
WUTpaIbHBIX KOCTEH, IpYyrux Moeeii)
B XOJIe IPAaKTUIECKOW PabOTHI (C UCTIOIB30BAaHHEM BHU3YaJIbHON
OTIOPHI).

Beenenne B
Teopuio rpagos
(49)

*Jlepeso. CaoiicTBa Jepesa: €IUHCTBEHHOCTb yTH,
CYLIECTBOBAaHUE BUCSYEH BEPILUHBI, CBA3b MEKIY YHCIOM BEPIIMH
u gucioM péoep. [IpaBuio ymHOKeHHS. ™

*OcBauBaTh MOHATHS: EPEBO Kak rpad Oe3 mukia, Bucsvas
BepiIrHa (JIMCT), BETBH JepeBa, IyThb B JepeBe, TUAMETP
JiepeBa.

HN3yuyaTth, cBoiicTBa JepeBa: CYIIECTBOBAHUE BHUCSYEU
BEPIIMHBI, €MHCTBEHHOCTh IyTH MEXIY IBYMs BEpIIMHAMH,
CBSI3b MEXIY YHCIIOM BEPIINH U YACIOM PEDEP.

Y4yacTBOBaTh B 00CY:KIeHHM pelIeHWs 3aJa4M Ha IIOMCK U
TIEPEYUCIIEHUE MyTeH B JiepeBe, OIpEeeIeHue YnCiia BEPIINH
nim pédep B JAepeBe, 00X0j] OMHAPHOTO JIepeBa, B TOM YHCIIE C
MPUMEHEHUEM MPaBUIIa YMHOXKEHHUS. ™

CayuaiiHbie
COOBITHS
8v)

*TIporuBonojioxkHoe coObiTre. JInarpamma Oiinepa. O0beauHEHUE
u mepeceueHue coObiTuii. HecoBmecTHbie coObiTus. Dopmyna
CIIOXEHHsS BeposiTHOCTEeH. [IpaBuio yMHOXEHHS BEpPOSTHOCTEMH.
VYcnoBHas BeposTHOCTh. HesaBucumble coObitus. IlpencraBnenue
CIIy4altHOTO SKCIIEPUMEHTA B BUJIE JepeBa.™

*OcBanBaTh  NMOHSATHS:  B3aUMHO  INPOTHBOIOJIOXKHBIE
COOBITHS, OIEpalid HajJ COOBITUAMH, OOBEAMHEHHUE U
nepeceueHne coObITHH, Auarpamma Diiepa (Ditnepa—BenHa),
COBMECTHBIE I HECOBMECTHBIE COOBITHS.

N3yyaTh TeopeMbl O BEPOSITHOCTH OOBEAWHEHUS JBYX
coOBITHIA (POPMYITBI CIIOKEHUS BEPOSTHOCTEH).

Y4acTBOBATH B 00CY/KACHUM PelIeHHUs] 3aa4M, B TOM YHUCIIE
TEKCTOBBIE  3a/ladyll  Ha  OMNpEJAeJeHHe  BEpPOSTHOCTEU
00BbEeTMHEHUS U TepecedeHHs] COOBITHH C TOMOLIBIO YHCIOBOM
npsAMoi,  aumarpaMMm  Oisiepa,  (QOpPMYNBI  CIIOKEHHS
BEPOSITHOCTEH.

OcBauBaTh MOHATHSA: TPABWIO YMHOXXCHHUS BEPOSTHOCTEH,
YCIIOBHAsi BEPOSITHOCTb, HE3aBUCHMBIE COOBITHS  JIEPEBO
CITy4ailHOr O OmbITa.




H3yuaTh cBoiicTBa (OnpeneneHus) He3aBUCUMBIX COOBITH.
YuacTBoBaTh B 00CYKIEHMM pelIeHUsI 3aja4yl  Ha
OTIpe/ICNICHUE U UCTIOIb30BAHNUE HE3aBUCUMBIX COOBITHI.
Y4yacTBOBaTh B OOCYKIEHHH pPelIeHHs] 3aJa4d Ha TOHUCK
BEPOSITHOCTEH, B TOM 4YHCIE YCIOBHBIX, C HCIOJb30BAHHEM
JIepeBa CIIy4aifHOTO OmbITa. >

O06001IeHueE,
KOHTPOJIb
(449)

HpCIICTaBJ'IeHI/Ie JaHHBIX. OnucarenabHas CTAaTHCTHKA. Fpa(l)I)I.
BepOHTHOCTL cnyqaﬁHoro COOBITHS. DJIEMEHTHI KOM6I/IH3TOpI/IKI/I.

IloBTOPSATH H3y4YEHHOE U BBHICTPAMBATH CHCTEMY 3HAHUI.
Pemath 3agauM Ha TMPEJCTAaBICHUWE M OINMCAHUE NAHHBIX C
MOMOIIBI0 M3YYEHHBIX XapaKTEPUCTHK (C HCIOJIb30BAHUEM
BH3YaJIBHOH OTIOPHI).

*YyacTBoBaTh B OOCY:KI€HHMH PpPelIeHus* 3amqaym C
MpuUMeHeHueM rpados.

Pemate 3a1aum Ha HAXOXKICHHE BEPOATHOCTH CIy4alHOTO
CO6I:ITI/I$I MO0 BEPOATHOCTAM DJJICMCEHTAPHBIX CO6I)ITHI7[, B TOM
4qucJI€ B OIbITaX C€ PABHOBO3MOXHBIMHU 3JICMCHTAPHBIMU
CcOOBITHAMH (C BU3YaIBHOM OMOPOiA).

*YuacTBoBaTh B OOCYXKIEHHH PpelIeHHus™ 3aqayM Ha
HaXOXIACHHEC BepOﬂTHOCTeI\/'I OG’LCI{I/IHCHI/IH n TepeCCUCHUA
COOBITHI, B TOM 4YHCJE HE3aBUCHMBIX, C HCIOJIb30BAHHUEM
rpadMUeCcKUX NPeICTaBICHUI U AepeBa CIIy4yailHOTO OIbITA.
*Y4yacTBOBaTh B 00CY:KI€HUM PpelleHuss™ 3axauym Ha
MepeyuciiecHne KoMOWHaImi (Yuciaa TepecTaHOBOK, 4YHCIa
COYeTaHWH), Ha HAXOXKICHHE BEPOATHOCTEH COOBITHH ¢
NpUMEHEHWeM  KOMOWHATOpDUKHA, B TOM  4YHCIEe C
HCIIOJIb30BaHUEM TPECYTrOJIbHUKA ITackams.

9 kaacc (He MeHee 34 1)

Haszpanue
pasaesia (TeMbl)
(4MCI10 YacoB)

OcHoBHOE Coa€EpKaHue

XapaKTepI/ICTl/lKa JEeATCJIbHOCTH oﬁyqamumxcn

IloBTOpEHME
Kypca 8 ki1acca
44)

IIpencraBnenue nanubix. OnucatenbHas cTaTUcTHKa. Onepauuu
Haj coObITHsAMH. He3aBHCHMMOCTE COOBITHA.

IloBTOPATH U3yYECHHOE U BLICTPAUBATH CUCTEMY 3HAHUIL.
PemaTh 3amaum Ha peACTaBICHNUE U ONMCAHUE JTAHHBIX.
PemaTh 3aJa4M Ha HaXOXJCHUE BEPOATHOCTEH OOHEIUHECHUS




M TIepecedYcHMs COOBITHI, B TOM YHCJIC HE3aBHCHMEIX, C
WCIIOJIB30BaHUEM TpadUUeCKUX TPEACTaBICHHN H JepeBa
CIIy4alHOTO OTIBITA.

Pemiate 3amaum Ha TiepeYMCIICHHUE KOMOWHAIMKA (4ucia
IIePECTaHOBOK,  YHCJIA  COYCTaHMM), Ha  HAXOXIACHHE
BEPOATHOCTEH COOBITUI C NMpPUMEHEHHUEM KOMOWHATOPWUKHU, B
TOM YHCJIE C UCTIOB30BaHUEM TpeyroibHuka [lackans

DJ1eMeHThbI KombunaropHoe npasunio ymHoxeHus1. [lepectanoBku. @aktopuan. | OcBauBaTh Ha 6a30BOM ypOBHEe MOHSTHS: KOMOWHATOpHOE

KOMOMHATOPUKH Coueranuss u uuciao coyeraHuil. *TpeyronpHuk [lackans.* | mpaBuiIO yMHOXXEHHS, YIIOPSAOUYEHHAS Mapa, TPOHKA OOBEKTOB,

(4 v) Ilpaktuueckass  pabora  «BbpluucineHne  BEpOATHOCTEH € | IepecTaHoBKa, (akropuaq  4ucia, COYETaHWe, YHUCIIO

UCTIOJIb30BaHUEM  KOMOMHATOPHBIX  (DYHKUUH  ANEKTPOHHBIX | COYeTaHHi, *TpeyroibHuk [lackams.™
TaOIHIY. Pemarp npocreiimmue 3aJa4M Ha IepeYncIeHue

YIOPAOOYCHHBIX Map, TPOEK, IEPEUHCICHUE NEPECTaHOBOK M
COUCTaHUI IEMEHTOB Pa3IMYHBIX MHOXKECTB (110 00pasiry).
Pemate mnpocreiimme  3aJa4M  Ha TPUMEHEHHME 4YHCTIA
couetaHnii B anreOpe (COKpaméHHOEe YMHOXEHHe, OWHOM
HrroTona) (¢ HanpaBISAIOMIEH TOMOIIBIO).
Pematb, npuMeHsia KOMOMHATOPHUKY, 3a/1a4d HA BBHIYMCIICHHE
BEPOSITHOCTEH, B TOM YHUCJIE C TIOMOLIBIO 3JIEKTPOHHBIX TAOJIHI
B XOJIe IPaKTHIECKOH paboThI (C BU3YaIbHOI OMOPOiA).

I'eomeTpuueckas *T'eomerpuueckast BeposATHOCTb. Ciy4allHBI BBIOOp TOUKH U3 | *OcBaMBAThH MOHSITHE T€OMETPUUECKON BEPOSITHOCTH.

BEpPOSITHOCTH (buUrypsl Ha TUIOCKOCTH, M3 OTPE3Ka, U3 AYTH OKPYKHOCTH.* Y4yacTBOBaTh B 00CYKIE€HHM pelleHUs 3aJa4d Ha

4 v) HaxOXJICHUE BEPOSTHOCTEH B OIBITaX, NPEACTABUMBIX Kak
BBIOOP TOYEK M3 MHOTOYTOJbHMKA, Kpyra, OTpe3Ka WM Ayrd
OKPY’KHOCTH, YHCIOBOT'O IPOMEXKYTKa™

HcnbiTanus Hcnbiranue. Ycnex u Heynaua. Cepus ucnblTaHuil g0 nepsoro | OcBamBaTh Ha 0a30BOM YpPOBHE NOHSITHS: UCIIBITAHUE,

Bepnyin ycnexa. Mcnbitanus bepHymnu. BeposTHOCTH coOBITHII B cepuM | 3JI€MEHTapHOE COOBITHE B HCIBITAaHWM (yCHeX M Heyjxada),

(6 9) ucnbitanuii  bepuymmu. Ilpaktuueckass pabota «McnblTaHusi | cepusl MUCHBITAaHWH, HACTYIUICHHE NEPBOro yclexa (Heyauu),

bepnynmmm».

cepus ucnsltaHuil beprysum.

Pemath mpocTreiilme 3aqauM Ha HAXOXACHUE BEPOSTHOCTEU
COOBITHIA B CEPUU UCTIBITAHHH JI0 TIEPBOTO yCIieXa, B TOM YHCIIe
C TpuMeHeHHEeM  (QOPMYJIBl  CYMMBI  T'€OMETPHUYECKOH
MpOrpeccuu (C OMopoH Ha CIPaBOYHYIO HH(OPMALIUIO).
Pemath mpocTeiilme 3a1aum Ha HAXOXACHUE BEPOSTHOCTEU




JJIEMEHTApHBIX COOBITHIA B cepur HCIbITaHuil bepHysmm, Ha
HaXO0XJIEHUE BEPOSTHOCTH OINPEAEIEHHOIO YHCIIAa YCIEXOB B
cepuu uctibiTannii bepHymu (¢ BU3yanbHO# Omopoi).

H3yuyate B Xoe mpakTH4yeckod padoThl, B TOM 4YHUCIE C
MOMOLIbI0 LUGPOBBIX PECYPCOB, CBOWCTBA BEPOSTHOCTH B
CepHuH UCHbITaHUU bepHyun

Cayuaiinas
BeJMYNHA
64)

CnydaiiHass ~ BeIMYMHA U paclpeieliecHue  BEpPOSITHOCTEH.
Marematuueckoe OXHJIAHUE U TUCIEPCHUS CIy4ailHOM BEJIMYMHEI.
[Ipumepsl MaTeMaTHYECKOTO OXHIAHHA KaK TEOPETUYECKOTO
CpeIHEero 3HAYCHHUS BETHYUHBI.

INonsitue o 3akoHe OONBIIMX yucel. V3MepeHue BeposTHOCTEH C
MTOMOIIBIO YacTOT. [[puMeHeHne 3akoHa OONBIINX YHCEIL.

OcBouts Ha 0a30BOM YpPOBHe TOHATHA: Clly4daiHas
BEIMYMHA, 3HAYECHHE CIy4YalHON BENWYUHBI, pacIlpeleeHne
BEPOSITHOCTEH.

M3yyarp u  oOcy:kgaThb  IIpUMEpbl  OUCKPETHBIX U
HETIPEPHIBHBIX CIyYaHBIX BEIUYMH (POCT, BEC YEIOBEKa,
YHCJICHHOCTh HACEJIeHUs, APYIHMe€ W3MEHYMBBIC BEJIMYUHBI,
paccMaTpuBaBIIMECS B Kypce CTAaTHCTUKH), MOJIEJIbHBIX
CIy4YalHBIX BEJIMYWH, CBS3aHHBIX CO CIy4YallHBIMU OIBITaMHU
(Opocanue MOHETBI, UIPAIBHOM KOCTH, CO CIIy4alHBIM
BEIOOPOM | T. 11.).

OcBauBarb Ha 0230BOM YPOBHE NOHSITHUSI: MaTEMaTHYECKOE
0KUJAHUE CIIy4ailHON BEJIMYMHBI KaK TEOPETUUYECKOE CPEIHEE
3HAUYeHHUe, OMCIEPCHs CIyd4allHOH BEIMYMHBI KakK aHajor
JUCTIEPCHH YUCIIOBOTO Habopa.

Pemath 3a1aun Ha BBIUMCIIEHHE MAaTEMATUYECKOTO OXKHIAaHUS
U JUCIEPCUM JMCKPETHOM  CIy4allHOM BEJMYMHBI 11O
3aJJaHHOMY pacIipelesICHHIO, B TOM YHCIIE 3aad, CBA3aHHBIX CO
CTPaxOBaHHEM M JIOTEPESIMU (C HAIIPABIIAIONIEH TTOMOIIIBIO).
3HAKOMHTBCH C MaTeMaTHYECKUM OKHAAHWEM U JUCTepcreit
HEKOTOPBIX paclpeleNieHni, B TOM 4YHCIE paclpeneneHus
CITy4ailHON BENIMYMHBI «YUCIIO YCIIEXOB» B CEpHUH HCIBITAaHUN
Beprymnu.

N3yuaTh 9acToTy COOBITHS B MOBTOPSIOIIUXCS CIIyYailHBIX
OTBITaxX Kak CIy4dallHyl0 BEJINUUHY.

3HAKOMHMTBCSI C 3aKOHOM Oonbimux uucen (B ¢opme
Beprymnn): mpu OGONBITIOM YHCIIE OMBITOB YacTOTa COOBITHS
OJHM3Ka K €ro BEpPOSTHOCTH.

PemaTh 3agayM Ha M3MEPEHHE BEPOSTHOCTEW C IMOMOIIBIO
9acTOT (C HANPaBIISIONIEH ITOMOIIBIO).

OOcyxnaTh poJib 3aKOHA OOJBIIMX YUCET B OOOCHOBaHHMHU




YaCTOTHOT'O METO/1a U3MEPEHUS BEPOSTHOCTEH.

OOcyxnaTh 3aKOH OOJBIIMX 4YHCEN Kak MpOSIBJICHHE
CTaTUCTUYECKONH YCTOWYMBOCTH B W3MEHUUBBIX SIBICHHSX,
POJIb 3aKOHa OONBLIMX YUCET B IPUPOJE U B )KU3HU YEIIOBEKA.

O06001IeHuE,
KOHTPOJIb
10 u)

[IpencraBnenue nanubix. OnucaTenbHas CTaTUCTUKA. BeposTHOCTD
CIIy4alilHOTO COOBITHS. JNeMeHTH KoMmOuHaTopuku. CiydaiitHble
BEJIMYHMHBI U pactpeaesiCHHs.

IloBTOpPSATH H3y4YEHHOE U BBHICTPAMBATH CHCTEMY 3HAHUI.
Pemate 3agaum Ha NIpeACTaBIICHUE U OIIMCAHUE JaHHBIX.
Pemarth 3a1aum Ha HaXOXACHUE BEPOSTHOCTEW COOBITHI, B
TOM YHUCJIE B OIBITaX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMH, BEPOSITHOCTEH OOBEIUHEHUS W IE€PEeceUeHHs
COOBITHM, BBIYMCIATH BEPOSTHOCTH B OINBITaX C CEPUSIMH
CITyYalHBIX UCTIBITAHUI

[Ipu pa3zpaboTke pabouell MporpaMMbl B TEMATUYECKOM IJIAHUPOBAHUU YUYTEHBI BO3MOKHOCTH HCIOJIb30BAHUS AJIEKTPOHHBIX (LU(POBBIX)
00pa30BaTeNbHBIX PECYPCOB, SBIIAIOLIMXCA Y4eOHO-METOANYECKMMU MarepuanaMu (MyJIbTUMEIUMHbBIE HNPOTrpaMMBbl, 3JIEKTPOHHbIE Y4eOHUKU U
3aJJauHUKH, DJIEKTPOHHBIE OMOIMOTEKH, BUPTYaJIbHBIE Ja0OpAaTOPHH, UTPOBBIE MPOTPAMMBI, KOJUIEKIUU HHU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB),
UCMOJIb3YyeMbIMU U1 OOy4YeHHMs] M BOCHHUTAHUS PA3JIMYHBIX TPYII I0JIb30BATeNIeH, MPEICTaBICHHBIMU B 3JIEKTPOHHOM (1HdpoBOM) BHIE U

peanusyronumu aunaktuyeckue BosmoxkHoct UKT, conepikanue KOTOPBIX COOTBETCTBYET 3aKOHOATENBCTBY 00 00pa30BaHUU.




