INOACHUTEJIbHA A 3AIINCKA

Pabouas nporpamma no MaTemMaTuke OTpaskaeT OCHOBHBIE TpeOoBaHus DeepabHOT0 TOCYIapCTBEHHOTO
00pa30BaTeNbHOTO CTaHAapTa OCHOBHOTO 0OOIIero o0pa3oBaHUS K JIMYHOCTHBIM, METalpeAMETHBIM
U TIPEIMETHBIM pe3yJIbTaTaM OCBOCHHS 00pa30BaTENIbHBIX MPOTrPaMM U cocTaBiieHa ¢ yuétoM Konuenuu
MaTeMaTU4YeCKOro oOpa3oBaHuUs, YTBEPKIEHHOU pacIopsbKeHUEM IIpaBurenscrBa
Poccuiickoit ®eneparuu ot 24 nexadbps 2013 roga N 2506-p
Pabouas nmporpamMma no mMareMaTuke Ha ypOBHE OCHOBHOIO OOIIero oOpa3oBaHUs COCTaBIIEHA Ha OCHOBE
TpeboBanuii k pe3yiabTaTaM OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MpPOrpaMMbl OCHOBHOTO OOILEro
o0pa3oBaHUsl, IpeCcTaBIeHHbIX B DeepaqbHOM TOCYAapCTBEHHOM 00pa30BaTEIbHOM CTaHJapTE OCHOBHOTO
obmero oOpa3oBaHMs, a TaKK€ HA OCHOBE XapaKTEPUCTHKH IUIAHUPYEMBIX pE3yJIbTaTOB JyXOBHO-
HPABCTBEHHOI'O PAa3BUTHs, BOCIHTAHUA M COLMAIU3ALMU OOYYarOIIMXCS, MPEACTABICHHOW B IMPOrpaMMe
BocnuTanus (ono6peno pemenueM ®YMO ot 02.06.2020 1.).
OcHoBHBIE TPEOOBAHMS K COJIEP)KAHHIO M CTPYKTYpe paboueil mporpaMMbl 3aKpeTieHbl B TOKyMEHTAaX:
. ®enepanpublil 3akoH oT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit deaepanun.
e Ilpukaz Munnpocsemenus PO or 31.09.2021 Ne 287 «0O06 yrBepxkaeHuu GdeaepaibHOro
roCyJ1IapCTBEHHOT'0 00pa30BaTeIbHOTO CTaHJapTa OCHOBHOTO 00IIIEero 00pa3oBaHUs».
*  OO6pazoBarenpHas mporpamma ocHoBHOro o01iero oopaszopanus (GI'OC OOO0) 'BOY mikona Ne428

*  Ilonoxenue o padoueit mporpamme I'BOY mikoma No428

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEAMETA «MATEMATHUKA»

PabGouass mporpamma mo maremaTuke Juisi oOydaro mmxcss 5—9 KkiaccoB pa3paboTaHa Ha OCHOBE
®denepallbHOTO TOCYIAPCTBEHHOTO 00pa30BaTENBHOIO CTaHAapTa OCHOBHOTO 00IIero oOpa3oBaHUsS C
y4€TOM M COBPEMEHHBIX MUPOBBIX TPEOOBAHUM, MPEIBIABISIEMBIX K MAaTEMaTUYECKOMY 00pa30oBaHUIO, U
TpaAUIIUi POCCUHCKOT0 00pa30BaHUsl, KOTOPHIE 00ECTICUNBAIOT OBIIAJCHUE KITIOUYEBBIMU KOMIICTCHITUSIMU,
COCTaBJISIIOLIMMHU OCHOBY JJIsi HEMPEPHIBHOTO OOpa30BaHHS M CAMOPA3BUTHS, a TaKkKe IEJIOCTHOCTh
OOIIEKYTbTYPHOTO, TUYHOCTHOTO M TMO3HABATEIHLHOTO pa3BUTHs oOydaromuxcsa. B pabodeil mporpamme
yuTeHBl WJer U TonoxkeHus KoHIenmuuu pa3BUTHS MaTeMaTHYecKOro oOpas3oBaHus B Poccuiickoit
Oenepannn. B smoxy nudpoBoit Tpanchopmanmm Beex cep 4eIOBEUECKON ASATETHHOCTH HEBO3MOKHO
CTaTh 00Pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30BOI MaTEMaTHIECKOM IMOJTOTOBKH. YIK€E B IITKOJIE
MaT€MaTHUKa CIYXUT OIOPHBIM IMPEAMETOM IJId HU3YUCHHUSA CMEKHBIX JUCHUIIIINH, a ITOCJIC INIKOJIbI
peanbHOI He0OX0IUMOCTBIO CTAHOBUTCS HEMPEPHIBHOE 00pa3oBaHue, 4TO TpeOyeT MOTHOLIEHHOM 6a30BOM
0011e00pa3oBaTeabHOM MOTOTOBKY, B TOM YHCIIE K MaTEMaTHYeCKOH. DTO 00YCIOBIEHO TEM, YTO B HAIIU
JTHU pacTET yucio npodeccuil, CBI3aHHBIX C HEMOCPEACTBEHHBIM IPUMEHEHUEM MaTeMAaTUKH: U B cdepe
SKOHOMMKH, U B OW3HECE, U B TEXHOJOTMUECKHUX O0JIacCTAX, W Jaxke B ryMaHuTapHbix chepax. Taxkum
o0pa3oM, Kpyr WIKOJBHUKOB, MJii KOTOPBIX MaTeMaTHKa MOXET CTaTh 3HAUYUMBIM TIPEIMETOM,

pacimpsercs.



IIpakTHyeckass TNOJE3HOCTh MAaTeMaTHKH OOYyCJIOBIEHAa TeM, 4YTO €€ MpPEeIMETOM SBISIOTCA
(yHAaMeHTalIbHbIE CTPYKTYpPbI HAILIEr0 MUPA: IPOCTPAHCTBEHHBIE (POPMBI M KOJIMYECTBEHHBIE OTHOLLICHUS
OT MPOCTEHIINX, yCBAUBAEMBIX B HETIOCPEACTBEHHOM OIIBITE, 10 IOCTATOYHO CIOKHBIX, HEOOXOIUMBIX JIJIs
pa3BUTHUs HAy4YHBIX W MPUKIAAHBIX HACH. be3 KOHKpPETHBIX MaTeMaTU4YeCKUX 3HAHWM 3aTpyIHEHO
IIOHUMaHWE MPUHLUIOB YCTPOWCTBA M UCIOJIb30BAaHUS COBPEMEHHOM TEXHUKH, BOCHpPUATHE MU
UHTEpIpeTanus pa3HOOOpa3sHONM  COLMANBbHOM, HSKOHOMHYECKOM, IOJUTHYECKOM HHpopMauu,
Mano3((eKkTrBHA MOBCEIHEBHAs MPAaKTHYECKas NeATeNbHOCTh. KakIoMy 4elnoBeKYy B CBOCH KH3HH
NPUXOIUTCS BBIMOIHATH PACYETHI M COCTABISATH AITOPUTMBI, HAXOAUTh U IPUMEHATH (POPMYIIbI, BIaJIETh
IPAaKTUYECKUMU NpUEMaMHM T€OMETPUYECKUX M3MEpPEHMH U IOCTPOEHHUH, 4MTaTh HH(OpMALUIO,
IPEJCTAaBICHHYIO B BHJE TaONUL, AMarpaMM U Ipa@UKOB, XUTb B YCIOBHUAX HEONPEAEIEHHOCTU U
NOHUMATh BEPOSATHOCTHBIN XapaKTep CIy4alHBIX COOBITHH.

OnHOBpPEMEHHO C pacmupeHneM cep MpUMEeHEHUs MaTeMaTHKH B COBPEMEHHOM o01iecTBe BcE Ooiee
BOXHBIM CTQHOBHUTCS MAaTEeMAaTHYECKUH CTHJIb MBILUICHUS, NPOSIBISAIOLIMICA B ONpeaesEHHbIX
YMCTBEHHBIX HaBbIKax. B mporecce n3yueHuss MaTeMaTUKU B apceHall NMPUEMOB M METOJIOB MBIIUICHUS
YeJIOBEKa €CTECTBEHHBIM 00pa30M BKJIIOYAIOTCS MHAYKLHS U JeAYKLHs, 00001IeHne 1 KOHKpPETU3allus,
aHaM3 M CHUHTE3, KiaccuuKkamuss W cUcTeMaTh3amus, abctparmpoBaHue u aHajuorus. OOBEKTHI
MaTeMaTHYECKUX YMO3aKJIIOYEHUH, paBuila X KOHCTPYMPOBAHUS PACKPBIBAIOT MEXAHHU3M JIOTHUYECKUX
IOCTPOCHUH, CIOCOOCTBYIOT BBIpaOOTKE yMeHHs (opMyaupoBaTh, OOOCHOBBIBATb M JOKa3bIBaTh
CYXKIEHMSI, TEM CaMbIM Pa3BUBAIOT JOTMYECKOE MbIlIEHHE. Beayiias poiab NpUHAIEKUT MaTEMaTUKE U
B (hOopMUPOBaHNH ANTOPUTMHYECKOW KOMIIOHEHTHI MBIIUICHUS ¥ BOCIIUTAHUN YMEHUH JEHCTBOBATH IO
3a/laHHBIM AJITOPUTMAaM, COBEPLIEHCTBOBATH U3BECTHBIE U KOHCTPYHPOBAaTh HOBBIE. B mponecce perieHus
3aJ]a4 — OCHOBOM y4eOHOI eATeIbHOCTH Ha YpOKaX MaTeMaTHKH — Pa3BUBAIOTCS TaK)Ke TBOpUECKas U
IPUKIIAIHAS] CTOPOHBI MBIIIIJICHUS.

OOyueHune mMareMaTUKe JAET BO3MOXKHOCTb pa3BHBaTh Y OOYYalOIIMXCS TOYHYIO, PAllMOHATIBHYIO U
UHPOPMATUBHYIO peYb, YMEHHME OTOMpaTh Hamboiee MOAXO/AIINE S3bIKOBbIE, CHMBOJHUYECKHE,
rpapudeckue CpeacTBa U1 BBIPAXECHUS CYKICHHUU " HarJsiJHOr o uX
IPECTaBICHHUS.

HeoOxonuMbIM KOMIOHEHTOM OOIIEe KyJbTypbl B COBPEMEHHOM TOJIKOBAaHMM SIBJSIETCS oOliee
3HAKOMCTBO C METOAAMM I[I03HAaHUS JEHCTBUTEIBHOCTH, NPEACTABIECHUE O IpPEIMETEe M METOoAAx
MaTeMaTHKH, UX OTIMYUI OT METO/IOB IPYTUX €CTECTBEHHBIX U T'YMaHUTAPHBIX HAyK, 00 0COOCHHOCTSAX
NPUMEHEHHUS MaTeMaTUKH [UIsl pelleHds Hay4YHbIX W TPUKIAJHBIX 3a7ad. TakuM oOpaszom,
MaTeMaTHuecKkoe 00pa3oBaHuE BHOCUT CBOM BKJIaJ B ((OpMUpPOBaHME OOIIEH KYJIbTYpPbI UEIOBEKA.

M3yuenne MaTeMaTHKU TaK)Xe CIIOCOOCTBYET ICTETUYECKOMY BOCIHUTAHHIO YEJIIOBEKAa, MOHUMAHHIO
KPacoThl U M3SIIECTBA MATEMAaTHUECKUX PACCYKJIEHHUH, BOCIPUATHIO TEOMETPHUECKUX (HOPM, YCBOCHHIO

NI CUMMCETPHH.

MECTO YYEBHOI'O [TIPEJIMETA «MATEMATHUKA» B YYHEBHOM IIJTAHE



VYuebnblii npeameT «MaTeMaTrHKay OTHECEH K MpeaIMeTHON obnactu «MareMaTtuka u nH(popMaTuka.

B coorBerctBun ¢ denepanbHbIM TOCYAapCTBEHHBIM OOpa30BaTENbHBIM CTaHJAPTOM OCHOBHOTO
o0miero o0Opa3oBaHUsl MaTeMaTHKa ABIISIETCS 0053aTEIbHBIM MIPEIMETOM Ha
JAaHHOM ypoBHE oOpaszoBanus. B 5—9 kmaccax yueOHBIN mpeamer «MaremaTuka» TpaauIliOHHO
U3y4aeTcsi B paMKax CJIeAyHoHMX y4eOHBIX KypcoB: B 5-Okiaccax — kypca «Marematuka», B 7—9
KJlaccax — KypcoB «Anrebpa» u «['eomerpusi». Hacrosiiei nporpaMMoii BBOAUTCS CaMOCTOSITEIIbHBIN

yueOHbIH Kypc «BeposTHOCTh M CTaTHCTUKA.

ITporpamMma npenmera «MaTemaTHKay paccunTana Ha 5 jet. OO01ee KOJIMIeCcTBO YacoB 3a YPOBCHb
OCHOBHOT0 00111eT0 0Opa3zoBanus cocraisieT 1156 gacos.

B cootBercTBuM ¢ yueOHbIM I1aHoM ['BOY mikona Ne428 na nzyuenue npeamera «MaTemaTuka» OTBOJUTCS:

e B 5 kiacce 204 gaca B roj, 6 4acoB B HEJEJIIO,
e B 6 kiacce 204 gaca B roj, 6 4acoB B HEJEJIIO,
e B 7 kiacce 238 4acoB B rox;

anrebpa 3 yaca B Heaento,102 vaca B roj,

reomeTpus 3 yaca B Hezeno, 102 gaca B rog,

BCPOATHOCTb U CTATHCTUKA luacs HCACIITO, 34 yaca B ron,

e B 8 Kiacce 272 yaca B ToxI;
anrebpa 4 yaca B Heaenmto, 136 yacoB B 1o/,
reomeTpus 3 yaca B Hezemto, 102 yaca B rog,

BEpOSITHOCTh M CTaTHCTHKA | yac B Henento, 34 yaca B TOf;

e B9 Kkiacce 238 4acoB B roxu.
anrebpa 4 yaca B Hepenmo, 102 yaca B rof,
reoMeTpus 2 Jyaca B Hesiento, 68 yacos B rof,
BEPOATHOCTH U CTATUCTHKA | "ac B Hezemnto, 34 Jyaca B TOf.

BocnurarensHbli noTeHnMal npeamera «MareMaTnkay peannu3yercs 4yepes:

*  TPUBIICUYCHHE BHUMAHHS O0YyYaIOMUXCs K IIEHHOCTHOMY acCIeKTy M3y4aeMbIX Ha YPOKax sIBIICHUH,
OpraHu3aIMIo UX PaboThI ¢ TONy4aeMOU Ha ypPOKE COIMANIbHO 3HAUUMOU HH(OpMaIueld — THUIIMUPOBAHUE
ee 00CyXeHUs, BhICKa3bIBaHMS O0YJAIONIUMHUCS CBOETO MHEHUS 10 €€ MOBOJY, BEIPA0OOTKH CBOETO K HEl
OTHOIIIEHUS,

*  JIEMOHCTpAlHi0 OOYy4YarIIUMCS TPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO IOBEICHHS,
MPOSIBJICHUSI YEJIOBEKOJIIOOUS M JT0OpOCEepAEYHOCTH, Yepe3 MOoJI00p COOTBETCTBYIOIIUX TEKCTOB IS
YTeHUS, 3a]1a4 ISl pElISHUs, MPOOJIEMHBIX CUTYaIlUi JUIsl OOCYKJICHHS B KJlacce,

*  MPUMEHEHHE Ha YPOKaX MHTEPAKTUBHBIX (OPM pabOThI C 00YUIAIOIUMUCS : UHTEIIEKTYaTIbHBIX UTP,
CTUMYJHUPYIOMNUX TO3HABATEIBHYI0 MOTHBAIIMIO OOYYAIONIUXCS;, AUJAKTHYECKUX WIpP, IUCKYCCHH,

KOTOpBIC OaroT O6yanOHIHMCﬂ BO3MOXXHOCTB HpI/IO6peCTI/I ONBIT BCACHUSA KOHCTPYKTHUBHOI'O JHAjiora,



TPYIIOBOM paboThl WM pabOThl B Tapax, KOTOpble ydaT oOOydJarolIuxcs KOMaHIHOW pabore u
B3aMMO/ICHCTBUIO C APYTHUMH 00YJarOIINMHUCS;

. WHULNAMPOBAHUE U TMOJIEPKKY HCCIEAOBATEIBCKON NESITEIBHOCTH OOYyJalolmuXcs B paMKax
peain3anu UM MHANBUAYAJIbHBIX U I'PYIIIIOBLIX UCCICAOBATCIIBCKUX ITPOCKTOB, YTO AACT O6y“IaIOH_II/IMCSI
BO3MOYXHOCTh TPUOOPECTH HABBIK CAMOCTOSTEIBHOIO PEHICHUS TEOPETHUYECKON MpoOIeMBbl, HaBBIK
TCHEpUPOBAaHUS B 0(DOPMIICHUSI COOCTBEHHBIX HMJICH, HABBIK YBAXHTEIBHOTO OTHOIICHUS K YYXXKUM UICSIM,
oopmIIeHHBIM B paboTax APYrux UCCIIE0BATENCH, HABBIK MyOJUYHOTO BBICTYIUICHHS IIEpel ayJuTOpUEH,

apryMEHTUPOBAHUS U OTCTAaMBAHUS CBOCH TOUKH 3PECHUS;

HNudopmanus 06 ucnoabzyemom YMK:

[Iporpamma opueHTHpOBaHA HA UCIIOJb30BaHue JTIMHUK Y MK

«Maremaruka. Bunenkun H. 4. u ap. 5 xiacey,

y4eOHHK Ui 5-T0 Kjacca obmeo0pa3oBaTenbHbIX yupexaeHuil (aBropsl ['. B. Jopodees, 1. @. [Hapsirus,
C. b. CyBopoBa u 1p.), uzgarensctBo «lIpocBemenue», 2018 r.,

MaTeMaTHKa 6 Kiacc, ydeOHHMK Uil 00meoOpa3zoBarenabHbiX yupexacHuin (Bunenkun H.SI u mp.),
U3/1aTeNbCTBO ...

Anrebpa 7 knacce, yueOHUK 7151 00111€00pa3oBaTeNbHBIX YUpekaeHU nof peaakiueit Makaperues FO.H. u
Ap;

I'eometpus 7-9 , yueOHHK a5 001I€00pa30BaTEIIBHBIX YUpESKICHUH o penakmueit Aranacsa JI.C. u ap.,
m3narenbcTBo «lIpocBemenue 2018»;

Anrebpa 8 kmacc, yaeOHUK 7151 00111e00pa30BaTeNbHBIX yupekaeHui o peaakiueit MakaperueB FO.H. u
ap., uzgarensctBo «lIpocsemenne 2018y;

Anrebpa 9 kiacc, yueOHUK /i1 00111e00pa30BaTeNbHBIX YUpEKIeHUM 1o penakuuet MakapsiueB F0.H. u
ap., uznarenbetBo «lIpocsemnienue 2018y,

K ocobennoctsam Hactosmero YMK otHocsTCs:

- IeJICHANpaBJICHHOE pPAa3BUTHE TMO3HABATENbHON cdepbl ydamuxcs, axkTUBHOE (OPMHUPOBAHUE
YHUBEPCAIbHBIX YU€OHBIX JICUCTBHIA;

- CO3/]aHM€e YCJIOBUH /JIl HOHUMAaHHUS U OCO3HAHHOTO OBJIA/IEHUs COJIEpKaHUEM Kypca;

- a3 pexTBHOE OOYUECHHE MATEMATHUECKOMY SI3BIKY U 3HAKOBO-CHMBOJIUYECKUM JIEHCTBUSIM;

- HCMOJB30BAaHUE TEXHOJOTUU YPOBHEBOH auddepeHnanuu, KoTopas MOo3BOJsSeT paboTaTh B Kiaccax
Pa3HOTO YPOBHS, HHANBUAYATU3UPOBATh YI€OHBIN MIPOIIECC B paMKaxX OJHOTO KOJIJIEKTHBA.

Homnonuenne YMK:

Yueonuk I'. B. lopodees, 1. ®. llapeirun, C. b. CyBopoBa u ap. / Iloxg pemakmueit Jlopodeena I'.B.,
[Tapeiruna M.d. Maremaruka. 5 kiacc.

VYueonuk I'. B. opodees, U. ®. lllapeirun, C. b. CyBopoBa u ap. / Ilon pemakmueir Hopodeena I'.B.,

[Tapeirnaa N.®d. Maremarunka. 6 kiacc.



IHEJU 1 OCOBEHHOCTHU U3YUYEHUA YUEBHOI'O IIPEAMETA «<MATEMATHUKA». 5-9 KJIACCBI
Konnenmus pa3BuTusi MareMaTudeckoro obpaszoBanusi B Poccuiickoit Denepanuu MpeacTaBiseT coOOn
CHUCTEMY B3IVISIIOB Ha 0a30Bbl€ MPUHLMUIIBI, LEIH, 337a4d W OCHOBHBIC HANpPaBICHUS Pa3BUTHUS

MareMaTtuueckoro oopasoBanus B Poccuiickoit deneparumn.

HpI/IOpI/ITeTHHMI/I JR(SAI B2 01%051 O6y‘IeHI/I$I MaTeMaTuKe B 5—9 Kjaccax SIBIISTFOTCS:

e (opMHUpPOBaHME LEHTPAIBHBIX MAaTeMaTHMYECKUX MOHATUH (YUCIO, BEIMYMHA, FE€OMETPUUECKast
¢urypa, mepeMeHHas, BEPOSATHOCTb, (YHKIM), OOECIeUNBAIOIINX MPEEMCTBEHHOCTh U
NEePCHEKTUBHOCTh MaTEMAaTUYECKOI0 00pa30BaHMsI 00yYarOLINXCS;

® [0[BEJCHHE OOYYAIOMIMXCS HA JOCTYITHOM JJIsi HHX YPOBHE K OCO3HAaHUIO B3aHMMOCBSI3U
MaTeMaTHUKU M OKPY)KAIOLIero MUpa, MOHUMaHWE MaTeMaTHKM KaK 4acTh oOIIed KyJIbTYypbl
YeJI0BEYECTBA;

® Da3BUTHE HMHTEUIEKTYaJbHBIX U TBOPUYECKUX CHOCOOHOCTEH 00ydaroluXcsi, IO3HaBaTEIIbHON
aKTUBHOCTH, HCCIIEIOBATEIbCKUX YMEHHH, KPUTUYHOCTH MBILUIEHUS, UHTEpeca K H3YyYEHUIO
MAaTEMAaTHKH,

e (opmupoBaHue (DYHKIMOHAIBHOW MaTEeMaTUYeCKOH TIpaMOTHOCTH: YMEHHs PpacloO3HaBaTh
IMPOABJICHUA MATCMATHYCCKUX HOHﬂTHﬁ, 00BEKTOB U SaKOHOMepHOCTeﬁ B PCAJIbHBIX JKU3HCHHBIX
CUTyallUsIX W IpU HU3YUYEHUU JPYTUX Y4EOHBIX MPEIMETOB, MPOSBICHUSI 3aBUCHMOCTEH MU
3aKOHOMEpPHOCTEH, (OpMYIMPOBATh UX HA S3bIKE MAaTEMAaTUKU U CO37aBaTh MaTeMaTHYECKUe
MOJIENIM, IPUMEHATh OCBOCHHBI MAaTeMaTHYECKHIl ammapar [yid pPELIeHUs MPaKTHKO-
OPHUCHTHPOBAHHBIX 3a/la4, UHTCPIPECTUPOBATE 1 OUCHUBATD IMMOJYUCHHBIC PE3YJIbTAThI.

OcHOBHbIE JMHMM COJEpXaHUS Kypca MareMaTuku B 5—9 knaccax: «Yucia U BBIYMCIECHUS»,
«Anrebpa» («Anredpanueckue BoIpaKeHUs», «Y paBHEHUS U HEPABEHCTBAY), «DyHKIuN», «I'eomeTpusi»
(«I"eomeTpuyeckue GUTypbl U UX CBOMCcTBay, «M3mepeHue FEOMETPUYECKHUX
BGJ'II/I‘-II/IH))), ((BepOﬂTHOCTI) n CTaTHUCTHUKaA». I[aH HBIC JIMHWUKW Pa3BUBAIOTCA MapalyICJIbHO, KaXXJasd B
COOTBETCTBUU C COOCTBEHHOMW JIOTMKOW, OJJHAKO HE HE3aBHCHMO OJHA OT APYroil, a B TECHOM
KOHTaKTe M B3auMojeicTBuUu. Kpome 3Toro, ux oObeAnHACT JOrHUecKasl COCTaBIIsAIOIast, TPaJUMOHHO
IIpUCYyIlas MaTEMATHUKE U TIPOHM3BIBAOIAS BCE MAaTEMATUUECKHE KYPChl M COJIEPKATEIbHBIE
muaun. ChopmynupoBanHoe B DenepanbHOM rocy1apcTBEHHOM 00pa30BaTEIbHOM CTaHapTe OCHOBHOTO
oOuiero oopa3oBaHus TpeOOBaHUE «YMETh ONEPUPOBATH MOHATUSIMU: ONpPEJEIICHNE, aKCHOMa, TEOpeMa,
JI0Ka3aTeNNbCTBO; YMEHUE PAclO3HABaTh UCTUHHBIE U JIOKHbBIE BBICKa3bIBaHUS, IPUBOJIUTH
IIPUMEPBI U KOHTPIPUMEPBI, CTPOUTH BBICKA3bIBAaHUS U OTPULAHMS BBICKA3bIBAHUI» OTHOCUTCSI KO BCEM
KypcaM, a (OpMHUPOBaHME JIOTUYECKUX YMEHHIl pacmpenensercs Mo BceM rojam oOyueHusi Ha ypOBHE
OCHOBHOTO o0Omiero oOpa3oBanus. Copaepxkanue oOpa30BaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM

pe3yibTaTaM OCBOEHHs padoyeil mporpamMMsbl, pacpeenEéHHbIM M0 ToAaM 00y4eHus, CTPYKTYPUPOBAHO



TaKuM 00pa3oM,4TOO0BI KO BCEM OCHOBHBIM, NMPUHIIUIHAIBHBIM BOMPOCAM OOYYaroIuecs: oOpalainch
HEOJHOKPATHO, YTOOBI OBJIAJICHHE MAaTEeMATUYCCKHMMHU IOHATUSMH W HABBIKAMU OCYIIECTBISLIOCH
MOCJICAOBATCIIbHO U MOCTYIATCIIBHO, C CO6JHOI[€HI/IGM npuHOHIIa MPECMCTBCHHOCTHU, 4 HOBBIC 3HAHUA
BKJTIOYAJIMCh B OOIIYI0 CUCTEMY MaTeMaTUYeCKUX MPEICTaBICHUN 00yUYaroIUXCsl, paCIIUpss U yriayOuss

e€, 00pazyst IpOYHbIE MHOXKECTBEHHbIE CBSI3U.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPEJMETA «MATEMATHUKA»HA YPOBHE

OCHOBHOI'O OBHIEI'O OBPA30OBAHUA
OcBoenne yueOHoro npeamera «MaTemaTuka» 10JDKHO 00ecreunBaTh JOCTHKEHNE Ha YPOBHE OCHOBHOTO
o0miero o0pa3oBaHUs CIEAYIOLUIMX JUYHOCTHBIX, METalpeAMETHBIX M IpPEeAMETHBIX 00pa30BaTeNbHBIX

pe3yJIbTaToB:

JIMYHOCTHBIE PE3VJIbTATDBI

JIMuHOCTHBIE  pe3yJbTaThl ~ OCBOCHHMS  IPOrpaMMbl  ydeOHOro  mpenmera  «MaTemaTuka
XapaKTePU3YIOTCS:

[TaTproTnveckoe BOCIUTAHUE:

MPOSIBJICHUEM MHTEpeca K MPOUUIOMY M HACTOSIIEMY POCCHICKOW MaTeMaTHKH, IIEHHOCTHBIM
OTHOIIEHHEM K JOCTH)KCHHSM POCCUHCKUX MAaTEMaTHMKOB M POCCHUHCKOW MaTeMaTWYeCKOW HIKOJBI, K
HCIIOJIb30BAaHUIO ATUX JOCTHKCHHUH B IPYTHX HayKaxX U MPUKIAIHBIX cepax.

I'paxmaHckoe U TyXOBHO-HPABCTBEHHOE BOCITUTAHHE:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00sI3aHHOCTEHN Ipa)KIaHWHA U pean3allii ero mpas, IpeaCTaBICHUEM O
MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, IBICHUH, TPOIEAYp IPaskJaHCKOTO
obmrecTBa (BBIOOPHI, OMPOCHI U MP.); TOTOBHOCTHIO K OOCYXKIEHUIO dTUYECKUX MPOOJIeM, CBA3aHHBIX C
MPAKTUYCCKAM TPUMEHEHHEM JIOCTMDKCHWH HAyKW, OCO3HAHHWEM BaXHOCTH MOPATBHO-3THYCCKUX
MIPUHIIAIIOB B JACSITEILHOCTH YUEHOTO.

TpynoBoe BocIIUTaHUE:

YCTaHOBKOM Ha aKTUBHOE yYacTHE B PEIICHUH MTPAKTHYECKHX 3a7a4 MaTeMaTHYeCKOW HaPaBIEHHOCTH,
OCO3HAHWEM BaKHOCTH MAaTeMAaTHYECKOro OOpa3oBaHWs Ha MPOTSKCHHHM BCEH >KH3HU JUIS YCICIIHON
po(heCCHOHATTLHOM JEATSIbHOCTH W PAa3BUTHEM HEOOXOJMMBIX YMEHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHAWBHIYATbHON TPAaeKTOPUU OOpa3OBaHUs M JKU3HEHHBIX TUIAHOB C YUYETOM JIMYHBIX
MHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH.

DCTETUYECKOE BOCITUTAHHE:
CIOCOOHOCTBIO K SMOIIMOHATBHOMY U 3CTETHYECKOMY BOCIPHUATHIO MATEMAaTHIECKUX 00BEKTOB, 3a/1a4,

pCI.HCHPIﬁ, paccyxc,ueHI/Iﬁ; YMCHHIO BUACTH MATCMATHYCCKUC 3dKOHOMEPHOCTU B HCKYCCTBC.



HCHHOCTI/I HAay4YHOI'O ITIO3HAHMUA:

OpHUEHTAIlMel B NIEeATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAaYYHBIX MpPEICTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, MPUPOIBI U OOIIECTBA, TOHUMAHUEM MAaTEeMATUYECKOW HAYKH KaK
cdepbl YeIOBEUECKON N1eATEIbHOCTH, ITANOB €€ Pa3BUTHS U 3HAYUMOCTHU JUISl Pa3BUTHUS LUBUIN3AIUY;
OBJIQJICHUEM SI3BIKOM MAaTE€MAaTHUKHM M MaTe€MaTU4YeCKOW KYJIbTYPOM KaK CpPEICTBOM IIO3HAHUS MUPA;
OBJIAJICHUEM IIPOCTENIIMMH HAaBBIKAMU HCCIIEIOBATEIBCKON IESITEIBHOCTH.
duznyeckoe BOCIUTaHUE, (POPMUPOBAHUE KYJIBTYPHI 37J0POBbS  IMOIIMOHATILHOTO OJIarOTMOTYYH S :

TOTOBHOCTBIO IIPUMEHATh MAaTEMAaTUYECKHUE 3HAHUS B MHTEPECAX CBOETO 3/10POBBS, BEIEHUS 30POBOT0O
o0Opa3a >KHU3HHM (300pOBOE NUTaHHE, COATAaHCHPOBAHHBIA PEXKUM 3aHATHH W OTAbIXa, peryispHas
¢dusnyeckass aKTUBHOCTbH); C(HOPMHUPOBAHHOCTHIO HaBbIKa pediiekcuy, NMpU3HAHHEM CBOETO MpaBa Ha
OLIMOKY M TAaKOTO e MpaBa JPyroro 4eaoBeKa.

DKOJIOTMYECKOE BOCIIUTAHUE:

OpHUEHTAIlMel Ha MPUMEHEHHEe MaTeMaTHUeCKUX 3HAHUM IS pelIeHus 3a1a4 B 0071acTU COXPAHHOCTH
OKpYXKalolllel Cpeabl, IUIAaHUPOBAHMS IIOCTYIIKOB M OLEHKH HMX BO3MOXHBIX IIOCIEICTBUH IS
OKpYXKalollled CpeJlibl; OCO3HAHUEM TIJI00AJIBHOIO XapakTepa SKOJIOTMYECKHX HIpo0sieM U MHyTed HX
penieHusl.

JIn4HOCTHBIE PE3yNAbTaThl, 0OECIEUNBAIONINE AJANTAINIO OOYUYAIOIIETOCs K M3MEHSIOMIUMCS YCIOBUSIM
COLMAIIBHOW M PUPOJHOM CPEBI:

FOTOBHOCTBIO K JIEWCTBUSIM B YCJIOBUAX HEONPEACIEHHOCTH, ITOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Y€pe3 MPaKTUUYECKYIO IEATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y JPYTUX JIOAEH,
nprOOpeTaTh B COBMECTHOM JIEATEIHHOCTH HOBBIE 3HAHMSI, HABBIKY U KOMIIETEHIIUU U3 OTbITA IPYTHX;

HEOOXOMMOCTHIO B (DOPMUPOBAHUU HOBBIX 3HAHHM, B TOM 4uCJe (OPMYIHPOBATH WUJIEH, TTOHSITHUS,
TUTIOTE3bl 00 OOBEKTaX M SBICHUSAX, B TOM YHCIE paHee HE HU3BECTHBIX, OCO3HABATh JE(MUIIMTHI
COOCTBEHHBIX 3HAHUI ¥ KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCTIPUHUMATH CTPECCOBYIO CUTYAIIMIO KaK BBI3OB,
TpeOyromMii KOHTpMEpP, KOPPEKTUPOBATh MPHHUMAEMble pEIIeHUs U JeHCTBHS, (OPMYyIUPOBATH U

OLCHUBATb PUCKHU U ITOCICACTBUA, q)OpMPIpOBaTB OIIBIT.

METAIIPEJJMETHBIE PE3VJIbTATDI

MeramnpenmMeTHble  pe3yibTaThl OCBOSHHMs Iporpammbl  ydeOHoro mpeamera «MaTeMaTHKa
XapaKkTEepPU3YIOTCA OBJIAJICHUEM YHUBEPCAIbHBIMHM IT0O3HABATEIIBHBIMUA JIECTBUSIMH, YHHUBEPCAJIbHBIMHU
KOMMYHUKAaTUBHBIMU JACUCTBUSMHA U YHUBEPCAIBHBIMH PETYJIATUBHBIMU JI€UCTBUSIMU.

1) YHHBepcallbHbIE TI03HaBaTeNbHbIE IEHCTBHS 00ecreunBaoT (OpMUpPOBaHUE 0a30BBIX KOTHUTUBHBIX
IPOIIECCOB, 00yJaroUINXCs (OCBOCHNE METOI0B ITO3HAHUS OKPY’KAIOIIET0 MUPa; IPUMEHEHNE JTOTHYECKHX,

MCCIIEIOBATENbCKUX Olepaluii, yMeHH paboTaTh ¢ HHPOpPMAIIHEH ).

ba3oBrle sjornueckue neiicTBUA:



BBISIBIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKK MAaTEMaTUYECKHX OOBEKTOB, MOHATHUH,
OTHOLICHUHA MEXAy IHOHATUAMM; (GOPMYIUPOBATh ONpEAETICHUA IOHITUH; YCTaHABIMBATh
CYIIECTBEHHBIN NMPU3HAK KIACCU(PHUKALIMHU, OCHOBAHUS /7151 000OLIEHNUS U CPaBHEHMS, KPUTEPUU
IIPOBOJMMOIO aHAJIN3a;

BOCIIPUHMMATh, (opMynupoBaTb U NpeoOpa3OBbIBATH CYXKJIEHHUS: YTBEpAMUTEIbHbIE U
OTpHILIATENIbHBIC, €TUHIUYHBIC, YACTHBIEC U 00IINE; YCIOBHBIC;

BBISIBJIATh MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U NIPOTUBOpeUns B (pakTax, JaHHBIX,
HAOMIOACHUAX M YTBEPXKICHUAX; MpPEJIarath KpUTEPUH IJIsi BBISBJICHUS 3aKOHOMEPHOCTEH H
IIPOTUBOPEYUN;

JieaTh BBIBOABI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKHM, JCAYKTMBHBIX M WHIYKTHBHBIX
YMO3aKI4YCHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

pa3duparh JOKa3aTeNbCTBA MAaTEMAaTHYECKHX YTBEP)KICHHH (TMpsSMbIE W OT TPOTHUBHOTO),
IIPOBOJIUTH CAMOCTOSITEIIbHO HECJIOKHBIE JOKAa3aTeIbCTBA MATEMATHYECKUX (DAKTOB, BHICTPAUBATh
apryMEeHTaluIo, MPHUBOAUTH TNPUMEpPbl M KOHTPIPHUMEpPHI; OOOCHOBBIBaTH COOCTBEHHBIE
pacCyXIcHHUs,

BbIOMpPATh croco0 perieHus ydeOHOW 3ajqauu (CpaBHMBATh HECKOJBKO BAPHUAHTOB PpEIICHUS,

BBIOMpaTh HarOO0JIee TOIXOSAIINNA C Y4ETOM CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTCPUEB).

bazoBrie ncciaenoBaTeIbCKUe ASHCTBUS:

WCIIOJIb30BaTh BOIMPOCHI KAaK HCCIICOBATCILCKANM WHCTPYMEHT TIO3HAHUS, (POPMYITHpPOBATH
BOIIPOCHI, PUKCUPYIOITUE TPOTUBOPEUHE, TPOOIIEMY, CAMOCTOSTEIILHO YCTAHABIINBATH HCKOMOE U
naHHoe, GOPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIUIO, MHEHHE;

MIPOBOJIMTH TI0 CAMOCTOSITEIIHFHO COCTABJICHHOMY TUIAHY HECJIOKHBIH JKCIIEPUMEHT, HEOOJBIIOe
UCCIIEIOBAaHNE MO YCTAHOBJCHHIO OCOOEHHOCTEH MaTreMaTH4eckoro OOBEKTa, 3aBUCHMOCTEM
00BEKTOB MEXy CO0O0ii;

camMoCTOSITeNbHO (QopMynupoBaTh OO0OOIIEHUS ¥ BBIBOABI MO peE3ylbTaTaM MPOBEAEHHOTO
HAOJTIOICHUSI, UCCIICIOBAHUS, OIEHUBAThH IOCTOBEPHOCTH MOTYICHHBIX PE3yIbTaTOB, BBIBOJOB U
0000111eHMI;

IMPOTHO3UPOBATH BO3MOXXHOC PAa3BUTHUC IPOLICCCA, a TAKKC BBIABUIaThb IMPCAIIOJOXKCHUA O €T0

Pa3BUTHUHU B HOBBIX YCIIOBUAX.

Pabora ¢ unpopmanueit:

BBISIBJISITH HENOCTATOYHOCTh M HU30BITOYHOCTh HMHGOpPMAIUHU, JAHHBIX, HEOOXOIUMBIX IS
pelIeHns 3a/1a4y;

BBIOMpATh, aHAJIM3UPOBATh, CHCTEMAaTU3UPOBATh U UHTEPIIPETUPOBATH HHPOPMAIUIO PA3TMUHBIX
BUJIOB U ()OPM IPEICTABICHHUS;

BbIOMpPATh GOpMY MpeicTaBIeHUs HH(OPMAIMK U UIUTIOCTPUPOBATH pellaeMble 3a/1a41 CXeMaMH,

JrarpaMMaMu, HTHOM TpaduKoil 1 UX KOMOMHAIUSMH;



OLIEHUBATh HAAEKHOCTh HMH(DOPMAIUM 10 KPUTEPUSAM, MPEUIOKEHHBIM YUYUTEIEM WU

chOpMyIUPOBAHHBIM CAMOCTOSATEIBHO.

2) YHuBepcalibHble KOMMYHUKAaTHUBHBIC NIEHCTBHS 00€CHeunBalOT CPOPMUPOBAHHOCTH COIUAIBHBIX

HaBBIKOB o6yqafonmxc;1.

OO01enue:

BOCIIPUHUMATh ¥ (POPMYITHPOBATH CYKIECHHS B COOTBETCTBHHU C YCIOBHSMU U IEISAMH OOIICHHUS;
sICHO, TOYHO, 'PAaMOTHO BbIpa’XaTb CBOIO TOYKY 3pCHUA B YCTHBIX U MMCbMCHHBIX TCKCTAaX, 1aBaTh
MOsCHCHUA 110 X004y PCIICHUA 3aa4u, KOMMCHTHUPOBATH HOHy‘-ICHHbIﬁ PE3YybTarT,

B X0JI€ 00CYKAEHU 3a1aBaTh BOIIPOCHI [0 CYIIECTBY 00CYKIaEMOM TeMBI, IPOOIEMBI, pelIaeMoin
3aa4u, BbBICKA3bIBATh UACHU, HALICJIICHHBIC HA IMOUCK PCHICHUA, COIMMOCTABIATL CBOU CYXJICHUSA C
CY)KJICHUSAMH APYTUX yYacTHHKOB JMajora, oOHapyXXHBaTh pa3ln4HMe U CXOACTBO IO3UIMH; B
KOppeKTHOH (opMme popMynHpoBaTh pa3HOTIIACHS, CBOM BO3PaKECHUS,;

NpPEACTAaBIATh PE3YNbTaThl PEHICHHUS 3aJadd, OJKCIIEPUMEHTAa, WCCIEeIOBaHUs, MPOCKTa;
CaMOCTOSITENTLHO BBIOMPATh (hOpMAT BBICTYILICHHS C YIETOM 33124 MTPE3CHTAIIMH U OCOOCHHOCTEH

ayJIUTOPHH.

CoTpyaIHHUYECTBO:

INOHUMATb M HCIIOJb30BAaTh IMPECHUMYLICCTBA KOMaH[[HOf/'I u PIHI[I/IBI/IIlyaJIBHOfI pa6OTI)I pu pCIICHUU

y‘le6HHX MATCMAaTUYCCKHUX 3aaa4d; IIPHUHUMATL LOCJIb COBMECTHOM ACATCIIbHOCTHU, IIJIaHUPOBATH

OpraHu3amnuro COBMECTHOM pa6OTLI, pacupeaciisiTb BUbI pa60T, JA0roBapruBaThbCA, O6CY)KI[8.TB mpouecc

U pe3ysbTat paboThl; 000011aTh MHEHUS HECKOJIBKHX JIIOJICH;

y4acTBOBATh B IPYIIOBBIX (pOpMax paboThl (00CYkAeHUS, 0OOMEH MHEHHSIMU, MO3TOBBIE IITYPMBI U JIp.);

BBINIOJIHATE CBOIO 4YaCTh pa60TI>I U KOOPAWHHUPOBATH CBOU I[CflCTBI/ISI C ApYruMu 4JCHaAMW KOMAaHIbI;

OLICHMBAaTh KadyeCTBO CBOET0 BKJIaJa B OOMMH MPOAYKT MO KPUTEPHUSIM, CHOPMYIHPOBAHHBIM

Y4aCTHUKaMH B3aHMMOJECHCTBUS.

3) YHUuBepcalbHbIE PETyJIATUBHbBIE IEUCTBUS 00ecreunBaoT (POPMHUPOBAHUE CMBICIIOBBIX YCTAHOBOK U

JKHN3HCHHBIX HABBIKOB JIMYHOCTH.

Camoopranusanus:

CaMOCTOSITENIbHO COCTABJISITh IUJIaH, allTOPUTM pelIeHusl 3agaud (WIM €ro 4acTb), BbIOMpaTh
Coco® pemeHus ¢ yd4€TOM HUMEIOUIMXCS PECypcoB M COOCTBEHHBIX BO3MOYKHOCTEH,

apryMEHTHPOBATh U KOPPEKTHUPOBATh BapUAHTHI pEIIeHUH ¢ y4éTOM HOBOW MH(pOpMAIIHH.

CaMOKOHTpOIIB:

BIIQJIETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJISI TpoIecca U pe3ylbTarta pemieHus
MaTeMaTHIEeCKOM 3a1a9H;

MPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELIEHUHN 3a/1a4U, BHOCUTh KOPPEKTUBBI
B JIEATEJIBHOCTE HAa OCHOBE HOBBIX OOCTOSATENHLCTB, HAWJEHHBIX OIIMOOK, BBISBICHHBIX

TPYIHOCTEM;



® OLCHHUBATL COOTBCTCTBUC PC3YyJIbTaTa ACATCIbHOCTH MOCTaBJICHHOM SN U YCIIOBUSAM, 0OBSICHITH
MNPUYUHBI OOCTHXXCHUA MM HEAOCTHXXCHHUA MCJIIM, HAXOAWUTH OH_II/I6I(y, JaBaTb OLICHKY

MPUOOPETEHHOMY OIIBITY.

[NPEAMETHBIE PE3VIJIBTATHI

[IpenmeTHbie pe3ynbTaThl OCBOCHUS paboueii MporpamMmbl 10 MaTeMAaTHKE IMPEICTABICHBI 110 ToJam
o0y4YeHHs B CICIYIOIIUX pa3zesiax MporpaMMbl B paMKax OTAEIBHBIX KYpCOB: B 5-6 Kilaccax — Kypca
«Marematuka», B 7—9 knaccax — KypcoB
«Anrebpay, «['eomerpusi», «BeposSITHOCTh U CTATUCTUKAY.

PazBuTne JOrMUYECKUX TPEACTABICHUH W HAaBBIKOB JIOTMYECKOTO MBINUICHUSI OCYIICCTBIISICTCS Ha

IMPOTAKECHUUN BCEX JIET O6y‘IeHI/IH B OCHOBHOI IIIKOJIE B paMKax BCEX Ha3BaHHBIX KYPCOB. Hpe/:[nonara-

€TCs, YTO BBIITYCKHHK OCHOBHOU HIKOJIBI CMOKET CTPOUTH BBICKA3bIBaAHWA U OTPHULIAHWA BI)ICKa?;I)IBaHI/If/'I,
pacrio3HaBaTh UCTHHHBIC W JIOXKHBIC BBICKA3BIBAHMS, TPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI, OBJIaICET
TOHSATHUSIMH: OIPEJICIICHUE, aKCHOMa, TeOpeMa, J0Ka3aTelbCTBO — M HAYYHTCS UCIIOJIB30BaTh MX IPH
BBITIOJTHCHU U y‘-Ie6HBIX u BHey‘Ie6HBIX 3a1ay.

MarepuaibHO-TEeXHUYECKOE 0OeceueHre 00pa3oBaTesIbHOTO Mpoliecca:

CTEHKA, KOMILJICKT YUCHUYECKOH MeOeIIH, KOMITBIOTED, IPUHTEP, UHTEPAKTHBHAS JOCKA, TAOIHUIIHI,

HarjsiaJHbIC HOCO6I/I$I, Ha60p YCPTECKHBIX NHCTPYMCHTOB.

KonnuecTBo KOHTPOJIBHBIX paboOT 10 MaTeMaTHKE.
5 knacc: 1 yeTBepTh -2 paboTHI;
2 yecTBepTh-3 pabOTHI;
3 yeTBepTh -2 pabOTHI;
4 yeTBepTH-2 pabOTHI;
Bcero- 9 pa6or.
6 kiacc: 1 yeTBepTh-3 paboTHI;
2 yecTBepTh-3 pabOTHI;
3 yetrBepTh -4 paboOTHI;
4 yerBepTh-4 paboTHI;
Bcero-14 pa6or.
7 knacc anre0Opa: 1 yeTBepTh-2 paboOTHI;
2 yecTBEPTh-2 paboTHI;
3 yeTBepTh -2paboThI;
4 yeTBepTH-2 pabOTHI;

Bcero-8 pabor.



7 xnacc reometpusi: 1 yeTBepTh-1 padora;
2 gecTBepTh-1pabdoTa;
3 yetBepTh -1 padora;
4 yeTBepTH-2 pabOTHI;
Bcero-5 pabor.
8 kitacc anredpa: 1 yeTBepTh-2 pabOTHI;
2 yectBepTh-1 padora;
3 yerBepTh -2 pabOTHI;
4 9eTBepTh-2 PabOTHI;
Bcero-7 pabor.
8 kymacc reomerpusi: 1 yeTBepTh-2 pabOTHI;
2 yecTBEpTh-2 pabOTHI;
3 yeTBepTh -1 paboOTHI;
4 geTBepTh-2 pabOTHI;
Bcero-7 pabor.
9 knacc anrebpa: 1 yerBepTh-2 paboTHI;
2 4ecTBepTh-2 pabOTHI;
3 yeTBepTh -3 pabOTHI;
4 yeTBepTH-2 pabOTHI;
Bcero-9 pator.
9 knacc reomeTpus: 1 ueTBepTh-2 pabOTHI;
2 yecTBepTh-1 padoTa;
3 yetBepTh -1 paborTa;
4 yeTBepTh-1 pabora;

Bcero-5 pabor.

(I)OprI, METO/bI, CPCACTBA TEKYILNEI0 KOHTPOJIA, leOMQ)KyTO‘-IHOﬁ arrecranmumn OﬁyanOIIII/[XCH.

Buibl KOHTPOJIA: YCTHBINM, TMCBMEHHBIN, TPAKTUUECKUN — 110 XapaKTEPY BOCIIPOU3BEICHMS;
10 MECTY KOHTPOJs B THpolecce OOy4deHHUs: BBOAHBIN (IIpelBapUTENbHBIN), TEKYIIUH, TEeMaTHYECKUH,

UTOTOBBIU.

* IlpenBapurenbHbIii KOHTPOJIb MPOBOJUTCS MEped U3YYEHHEM HOBOTIO Kypca WJIM HOBOTO pasielna
Kypca ¢ IeNIbI0 ONPEeeICHNUs 3HAHUN yYaIIuXCsl TI0 TeMaM MPEAbIAYIIEero y4eOHOT0 rojia, moIyrous
[Ipenpimymiasi mpoBepka coueTaeTcs ¢ TaK Ha3bIBAEMBIM KOMIIEHCAIIMOHHBIM (peabuINTallMOHHBIM)

06y‘-IeHI/IeM, HaITpaBJICHHBIM Ha JIMKBHUJAIIUIO Hp06eJ'IOB B 3HAHUAX, YMCHUAX YUCHUKOB.



e Tekymuidi KOHTPOJIb OCYILECTBISAETCS YUHUTEISIMU B XOAE€ HM3y4eHUs Kaxaoul tembl. [lpu sToMm
KOHTPOJIHMPYETCS YCBOCHUE YUEHUKOM JIUIIb OTJEIbHBIX 3JIEMEHTOB yueOHOU nporpaMmbl. OCHOBHbBIE
(GyHKIMU TeKyIIel IpOBEpKHU - 00ydaromias, CTUMYJIUPYIOIIAs.

VYuuThIBas, YTO MOJIHOLICHHOE YCBOECHUE 3HAHUM M YMEHUUN HElb3s 00ECHEUNUTh B TEUEHUE OJHOIO YpOKa,
TEeKYIIM KOHTPOJIb 3a Y4eOHOW J[eATeIbHOCTHIO Y4YalllUXCsl Ha KaKJOM YpOKe ceiuac cuuTaercs
HeoOsA3aTeNbHBIM, XOTS MOXET OCYIIECTBISITHCS IO JKEJTaHHIO YYUTENS WMIU C y4EeTOM OCOOEHHOCTEH
y4eOHOTO MpeIMeT.

O0s3arenbHBIMA BUJJAMH KOHTPOJIS SIBJISIETCS] BXOJIHOM (CTApPTOBBIN), TEMATUYECKUI U UTOTOBBIH.

° CTapTOBBIfI KOHTPOJIb MPOBOAWUTCA B Hadalle roJia C¢ LCJIbIO BBIABICHHUA FJ'IYGI/IHBI U IIPOYHOCTHU

MOJIYUYCHHBIX YUallITUMHUCA 3HAHUH B MMpEAbIAYIICM KJIaCCC.

* Tematnueckuii KOHTPOJIb NPOBOJUTCS MOCIE U3YUYECHHsI TEMBI WIH pa3fena Iporpammel. Ero nemsro
SBJIIETCS KOHTPOJIb KauecTBAa YCBOEHUS yYalllUMHCS y4eOHOro Marepuaja IO OTIEIbHOW TeMe,
YCTaHOBJICHUS] COOTBETCTBUSI YPOBHS YCBOEHHUS ITPOIPaMMHBIM TpeOOBaHUEM.

*  MTOroBblif KOHTPOJIb IPOBOJUTCS B KOHLE KaXJI0W ueTBepTH M ydyeOHoro roaa. Ero Hasnauenue -
KOHTPOJIb MHTEIPUPOBAHHOI'O pE3ysibTaTa y4eOHOM AEATeNbHOCTU y4allluXCs B COOTBETCTBUU C
IIOCTABJIEHHBIMU Ha JAHHOM 3Talle 3aJjauaMu 00y4eHUs.

Bribop ¢opm KOHTpOINsi 3HaHWM, YMEHUH, HAaBBIKOB 3aBHUCHT OT CIEHU(HUKH y4eOHOTO MaTepuaa, ero

CJIO)KHOCTH, 00bEMaA, JOCTYNHOCTU. B 3aBUCHMMOCTH OT crneuu(UKUd OpraHU3alMKM KOHTPOJIA 3a y4eOHOM

JESTeNbHOCTBIO  YYAIIMXCSl MCIONB3YIOTCA  Takue GOopMbl  KOHTPOJS:  (PpOHTanbHas, TpYyNIoBasd,

WHAUBUAYaJIbHAsA, KOMOMHUPOBaHHAsI, CAMOKOHTPOJIb, B3aUMOKOHTPOJIb

[Ipn ¢ponTanbHON (Qopme oOpraHu3zaluyd KOHTPOJIS YUWUTEIb CTaBUT BOIPOC BCEMY KIJAcCy C LEJbIO

IpUBJICUEHUS BceX oOyyaromuxcs K o0cyxaeHuto. @opma mo3BoJsSeT yAayHO COYETaTh MPOBEPKY 3HAHUH C

MIOBTOPEHUEM M 3aKPEINIEHUEM MaTepHalla. 3a CPABHUTEIBHO KOPOTKOE BPEMS YUUTEIb IIPOBEPSIET 3HAHUS Y

3HAYUTEIILHON 4acTH y4aiuxcs knacca. [IoHATHO, YTO Ha OCHOBAaHUU KOPOTKUX OTBETOB, YYAILUXCS TPYIHO

CYJIUTh O PEAJIbBHOM YPOBHE YCBOCHUS UMHU 3HAHUM.

['pynnoBas ¢popma opranu3zaniuu KOHTPOJISI UCIIOIB3YETCS B TEX CIIydasx, KOI/la IPOBEPSAIOTCS UTOTH yUeOHON
paboThI MIIM XOJ1 €€ BBIMOJHEHHsI YacThI0, IPYIION yyaluxcs Kiacca, MOoJyduBIIas ONpe/lelIeHHYI0 3ajauy,
IIPY 5TOM BOIPOCHI CTABATCS MEPe]] TPYNION, B UX PEIIEHUH IPUHUMAIOT Y4acTHE YUEeHUKH, KOTOpbIe paboTanu
B COCTaBE JAHHOH IpyMIIbI, U 0053aTEIbHO IPUBJIEKAIOTCS APYTrUe YUEHUKH Kiacca.

WHauBHUyalbHBIA KOHTPOJb MPUMEHSIETCS U1 JI€TaIbHOTO O3HAKOMJIEHUS YYMTENSI C YPOBHEM 3HAHUU
OTJeNnbHBIX yudamuxcs. [Ipu 3ToM oOpariaercsi BHUMaHHE Ha OCMBICICHHBIM XapakTep OTBETa YYEHUKa,
JIOTUYHOCTB €T0 CYXACHHM, 10Ka3aTEIbHOCTh MOJI0KEHUHN, YMEHUE IPUMEHATh YCBOCHHBIE 3HAHUS. DTOT BUJL
KOHTPOJIL OCYILIECTBIISIETCS HA YPOKE, 3aBUCUT OT BPEMEHH, KOTOPOE OTBOJUTCS HA KOHTPOJb, XapakTepa u
o0bemMa U3y4yeHHOT0 MaTepHala, ypoBHS MTOATOTOBKH YUEHUKOB.

KomOunupoBannas ¢opma KOHTpOIsT OOBEAMHSET HHIUBUAYAJIbHBIH KOHTPOJb C (DPOHTAIBHOW U

TPYHOIIOBBIM: YUUTCIIb OAHOBPEMCHHO BBI3BIBACT [JIA OTBCTA HCCKOJBKUX YYCHHUKOB, OJJUH U3 HUX OTBCYACT



YCTHO, 1-2 TOTOBSTCS K OTBETY, BBINOJIHSAS HAa KJIACCHOM JOCKE WM y KapThl HEOOXOIMMyl0 paboTy, a
OCTaJbHblE€ YYEHUKU BBINOJHAIOT HWHAUBUAYyaJIbHbIE IHUCbMEHHBIE WJIM MPAaKTHUYECKHE  3ajauu.
[IpenmyriecTBOM KOMOMHUPOBAHHON (POPMBI SIBIISIETCSI BOZMOXKHOCTH OCHOBATEIHHO MPOBEPHUTH HECKOIBKHIX
YYEHHKOB TIPH CpPaBHUTEIBHO HEOOJBIIOM pacxoje BpeMeHH. HemocrtaTkoMm sBIsSE€TCS TO, 4YTO OHA
OrpaHMuYMBaeT 00ydJaryro (QYHKIHIO MPOBEPKH, IIOTOMY YUYEHUKH, KOTOPHIE CAMOCTOSITEIbHO BBIIIOIHSIIOT
3aJjaHusl, He Y4acTBYIOT BO ()pOHTAJILHON paboTe C KJIaccoM, a pe3ysbTaThl UX TPYAA MPOBEPSAIOTCS YUUTEIEM
3a mpeenamMu ypoka.

CaMOKOHTpOJIb TIOMOTAaeT YYEHUKY CaMOCTOSITENIbHO pa3o0paTrbcs B TOM, KaK OH OBJaJeN 3HAHHUSIMH,
MPOBEPUTH MPABUIHLHOCTH BBIMOJIHEHHS YIPAKHEHUN MyTeM OOpaTHBIX JEHCTBUM, OLEHUTh MPaKTUUYECKOE
3HaYCHHE PEe3yJbTaTOB, IMPOBEICHHBIX HCCIIEOBAHUM, BHIMOIHEHHBIX YIpakHEHUH, 3a1a4. Cama mpoBepka
CIOCOOCTBYET CTUMYJIHMPOBAHUIO y4YeHHs, OoJiee IMOIHOMY BOCHPUSATHIO Y4eOHOTO MarepHasa, BbI3BIBACT
MOTPEOHOCTH B €ro NIYOOKOM OCMBICIICHHH.

B3aumHbIl KOHTPOJIH BKIIFOUAET KOHTPOJIb M OLIEHKY CO CTOPOHBI IPYTUX YYEHHKOB, OLIEHKY CAMUM Y4E€HUKOM
BBICKA3bIBAaHUN U pE3yJbTAaTOB [EATEIBHOCTH JAPYTrUX YYEHHKOB, OTBETCTBEHHOCTh 3a OLIGHKY pabOThI
TOBapUILIEH.

MeTo1bl KOHTPOJIS:

® -CXKEJHEBHOE HAOIIOZCHHE 3a Y4eOHO-TIO3HABATEIHBHOW NESTEIBHOCTHIO YUAIIMXCS Ha 3aHSTHSX,
MIO3BOJISIET YYUTEIIO COCTABUTH MPEICTABICHUE O TOM, KaK YIYCHUKH BOCIIPHHUMAIOT U OCMBICITHBAIOT
yueOHBId MaTepuall, B KaKOW CTENEHU MPOSIBIAIOT CaMOCTOSITENbHOCTh, COOOPa3UTEIbHOCTD,
TBOPYECTBO U T.

® -yCTHBII onpoc (MHANBUAYAIbHBIN U (POHTATBHBIN, YCTHBIC 3a4€ThI, 9K3aMEHBI U T.J.) 3aKJII0YaeTCs
B TIOCTaHOBKE IEpe]] IMIKOJbHIUKAMH BOIIPOCOB TIO COAEPIKaHUIO M3YYEHHOTO MarepHajia M OICHKE
TIOJTHOTBI, JIOTHYHOCTH M 0OOCHOBAaHHOCTH U X OTBETOB

® -IMCHMEHHBIA KOHTPOJIb 3HAHWW M YMEHHH OCYIIECTBIISICTCS C ITOMOIIBI0 MUCBMEHHBIX padoT
(IMKTAHTBI, TECTHI, KIIACCHBIC M JOMAITHUE pa0OThl, MICHMEHHBIE OTBETHI HA BONPOCHI, pedeparsl,
pellleHus] pa3NUYHbIX 3ajad) MO3BOJSET BBIIBUTH YMEHHE IOCIEIOBATENbHO M3JaraTh MaTepual,

BBIPaXXaTb CBOU MBICJIM HA ITUCbME.

Cucrema oneHUBaHHMA 00pa30BaTEJILHBIX IO0CTHKEHHI IO MaTeMaTHKe
B pabote wucnonb3yercs nsATHOAIbHAs CHCTEMa OIGHMBAaHUSA. B CBA3M ¢ 3THUM aKTyaJlbHBIM
CTaHOBUTCSI KpUTEPUATIbHOE OLICHUBAHUE - OLIEHUBAHUE 110 ONPEACIEHHBIM KPUTEPHSIM.
JI1st OleHMBaHUS Ka4eCTBA 3HAHUM yJalIuXCsl IPUMEHSETCS HECKOJIBKO BUJIOB KOHTPOJIA:
e  CTapTOBBIH (BXOASIIAs AMATHOCTHKA);
e  TEKYLIUH, IPOMEXYTOYHBIN;
e  UTOIOBBIN.
Metoael U (QOpMBI OLIEHHBAHMS: CaMOOLIEHMBAaHUE, B3aMMOOIICHMBAHHE, OLIEHOYHbIE JUCTHI Ha

ypoOKax, B KOHIIE Y€TBEPTH, B TECUCHUE U3YICHHS KaKOU-THOO TEMBI.



e YCTHBIA KOHTPOJIb (MHAWBHUAYAIBHBIM ONPOC, (POHTAIBHBIN, TPYMIOBOM, B3aMMOOIPOC, YCTHBIC
3a4€eThl);

e MHCHMEHHBIN KOHTPOJb (IIPE3ECHTAINH, COUMHEHUE (MAaTEMATHUYECKHUE TEMBI), COOOIICHMS, pedeparThl,
MIPOEKTHI, JTOKJIA/bl, CAMOCTOATEIbHbIE PAa0OTHI, AUKTAHT 10 TEPMUHOJIOTUN KOHTPOJIbHBIE PAOOTHI, TECTHI,
rpaduyeckue paboThl, pacuyeTHO-Tpaduyeckue padoThl, KOMIUIEKCHbIE pabOThl, Pa3sHOYPOBHEBHIE H
g depeHIIMPOBAHHBIE PA0OTHI);

e TBOpYECKHE PAOOTHI (COCTABIIEHNE KPOCCBOPIOB U CKAHBOPIOB, TECTOB, TEKCTOB C TPAMMAaTHYECKIMHU
3aJlaHUSIMU, TEKCTOB C OIIMOKaMH, OJTMMITHA]IbI, MAarHYeCKUE KBAAPATh, 3a7aU B 3araJKkax, 3a/ladi B CTHUXax,
nmopT¢oJIno u T.1.).

WTOroBeIii KOHTPOJIH B KOHIIE YETBEPTU MPOBOIUTCS B OpME KOHTPOJIBHBIX PabOT, MPAKTUYECKUX
paboT, pacueTHO-rpapUIECKUX, MOJICIIMPOBAHUE TEOMETPUICCKUX TEJI, TECTOB.

Metoaet u  ¢GopMBI  OlEHUBaHUSA (MEPEUUCITUTH): JIUCT HWHIAUBUAYAIbHBIX  JIOCTHKECHUH,
JMarHOCTHYECKHUE KapThl, OLIEHOYHBIE JTUCTHI, PEUTHUHT 3HAHUN, TOPTHOINO0, KPUTEpUATHHOE OLICHUBAHUE.

Jpyrue BUabl OIICHUBAHMUS:

e  OTKPBITHIN 3K3aMEH, POCKTHI;

e OlIGHUBAHUE MPU y4acTHe 00y4aroImUXCs;

e COTPYAHHMYECTBO;

e OLICHKA Mpouecca;

e yueOHbIEC PEe3yIbTATHI;

e OlIEHWBaHUE YMEHUH, CIIOCOOHOCTEH, KOMIETEHIIHIA;

e OILICHMBAaHUE MOHUMAaHUA, UHTEPIPETALIMH, IPUMEHEHHUS, aHATIN3a, CUHTE3a;

e  OIICHUBAHUE MOMIYJIS;

e (opmupyrolee, pa3BUBAIOIIEE OIICHUBAHNUE;

e IIPUOPUTETHOCTH YUEHHUSI.

HHHOBaIMOHHBIE OIIECHOYHBIE CPEACTBA U (DOPMBI:

e  KCHCHI;

e KOHTEKCTHBIC 3aJ1a4u;

e MEXAUCIUIUIMHAPHBIC HK3aMEHBI;

e KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE TECTHI;

e CHUTYyaIlMOHHBIC 3a/IaHMUSI.

OILleHKa VCTHLIX OTBETOB YYAIIUXCSI IO MATEMATHKE:

OtBer OIICHUBACTCA OTMETKOM «5», €CJIM YYCHHUK:
e TIOJIHO PACKPBLI COACPIKAHUC MAaTCpUajia B 06’BCMC, npeaAyCMOTPCHHOM nporpaMMoﬁ n y‘-IC6HI/IKOM,
® H3JIOXKWI MaTCpHrall TPaMOTHBIM S3BIKOM B OHpGJIGJ'IGHHOfI JIOTHYECKOM IOoCJICA0BATCIBHOCTHU, TOYHO
HCIIOJIB3YA MAaTEMATUYCCKYIO TCPMHUHOJIOTHIO U CUMBOJIHKY;,

e TPaBUJIHHO BBHIMOIHWI PUCYHKH, UEPTEKH, TPaQUKU, COMMYTCTBYIOILIUE OTBETY;



e TIOKa3aJl YMEHUE WJUIFOCTPUPOBATh TEOPETUYECKHUE ITOJIOKEHUS KOHKPETHBIMU HIPUMEPAMH,
IIPUMEHATH UX B HOBOM CUTYallUH IPU BHIIIOJIHEHUH NTPAKTUYECKOTO 3aaHuUs;

e MPOAEMOHCTPUPOBAJ YCBOGHUE PaHEe U3YyUECHHBIX COMYTCTBYIOIIUX BOIPOCOB, C(hOPMUPOBAHHOCTH U
YCTOMUYMBOCTB UCIIOJIBb3YEMBIX ITPH OTPAOOTKE YMEHUI M HABBIKOB;

e OTBEYAJl CAMOCTOSTEIBHO 0€3 HABOSIIMX BOIIPOCOB yuuTENsA. BO3MOXKHBI O/THA - IBE€ HETOYHOCTHU MPU
OCBEIICHUH BTOPOCTENIEHHBIX BOIIPOCOB MUJIM B BBIKJIAJAKAX, KOTOPBIE YUEHHK JIETKO UCIIPABUII IO 3aMEYAHUIO
YUUTESL.

OTBeT OLICHUBAETCS OTMETKON «4», €CIIM OH YAOBJIETBOPSET B OCHOBHOM TPEOOBaHMSIM Ha OLIEHKY
«5», HO IIPU 3TOM UMEET OJINH U3 HEAOCTATKOB:

e B U3JIOKEHUU JOMNYILEHbl HeOOoNbIINe MPOOeNbl, HE HCKAa3UBIIME MAaTEMaTHYECKOE COJepKaHHE
OTBETA;

e JIOMYIIEHBI OJUH — JIBa HEJ0YETA IPU OCBELLIEHUU OCHOBHOI'O COJIEPKAHUS OTBETA, UCIIPABICHHBIE 110
3aMEYaHUI0 YUUTENS;

e JIOMyHICHBI OMIMOKa WK Oojee ABYX HEOUETOB MPHU OCBEIICHUH BTOPOCTENIEHHBIX BOIPOCOB UJIU B
BBIKJIa/IKaX, JIETKO MCIIPABJICHHBIE 110 3aMEYAHUIO YUUTEIIS.

OtMmetka «3» CTaBUTCS B CICAYIOIINX CIIyJasK:

e HEIMOJHO WU HEIMOCIEA0BaTeIbHO PACKPBITO COAEpKAHME MaTepuana, HO IIO0Ka3zaHO ofliee
[IOHMMaHUE BOIPOCAa U MPOJEMOHCTPUPOBAHBI YMEHHUS, JOCTATOYHBIE Ul JAJIbHEHIIEr0 YCBOEHHS
IpOrpaMMHOTO MaTepuana (ompeneneHHble «TpedoBaHMSIMI K MAaTEeMaTHYECKOH MOATOTOBKE YUYaIIUXCS,
onucanHbiMu B ®PI'OC);

e UMEIUCh 3aTPyJHEHUS WM JOMYLIEHbl OIIMOKUA B OINpENeNeHUU MOHITUH, HCIOJIb30BAHUU
MaTEMaTUYECKONM TEPMHMHOJIOIMH, YEPTEKaX, BBIKJIAJKAX, UCIPABICHHBIE I10CIE HECKOJIBKHUX HABOASALIMX
BOIIPOCOB YUUTEJNS;

e YYEHHUK HE CHPaBUJICS C IPUMEHEHUEM TEOPUU B HOBOM CUTYallMU MPU BBITOJIHEHUN MTPAKTUYECKOTO
3aJJaHMs, HO BBIITOJIHWII 33/1aHUS 00513aTEILHOTO YPOBHS CIIOKHOCTH 10 IaHHOU TeMe;

e IIpH 3HAHUU TEOPETUYECKOr0 MaTepHala BbIIBICHA HEJOCTaTO4YHAs C(HOPMUPOBAHHOCTh OCHOBHBIX
YMEHUI U HAaBBIKOB.

OtMmeTKa «2» CTaBUTCS B CICAYIONINX CIIyJasK:

e HE PacKphITO OCHOBHOE COJIep’KaHHe yueOHOTo MaTepuana;

e OOHapy)XeHO HE3HaHHE WM HEMOHMMaHHe YYEeHMKOM Oouiblield WM Haubojiee BaXXHOM yacTu
y4ueOHOro MaTepHana;

e JIOMYIIEHBI OUTMOKH B ONPEENIEHUHU OHATUH, IPH UCII0JIb30BAHUY MaTEMAaTUYECKON TEPMUHOJIOTHH,
B PUCYHKaX, YepTekax Ui Tpadukax, B BEIKIAJKaX, KOTOPbIE HE HCIIPABIEHBI [TOCIIE HECKOIBKIX HABOISAIINX
BOIIPOCOB YUHTEJIS.

O11leHKa IMCHEMEHHBIX KOHTPOIBHBIX pAa00T VYAIINXCS 10 MATEMATHKE:

OtMmeTKa «5» CTaBUTCH, SCIIH:

. pa60Ta BBITIOJIHEHA ITOJITHOCTBIO,



e B JIOTHYECKUX PACCYKJICHUSIX U 0OOCHOBAHHMH PEUICHHUS HET MPOOEIOB M OMTNOOK;
e B PELICHUH HET MaTeMaTHYECKUX OIIMOOK (BO3MOXKHA OJIHA HETOYHOCTb, OMKCKA, HE SIBISIOLIASCS
CJICJICTBUEM HE3HAHUS WM HETIOHUMAaHUs y4eOHOTO MaTepuaa).

OtMeTKa «4» CTaBUTCS, ECIU:

e paboTa BBHINOJIHEHA MOJHOCTHIO, HO OOOCHOBAHHWS IIArOB PEIICHUS HEIOCTATOYHBI (€CITU YMEHHE
00OCHOBBIBATh PACCYKICHUS HE SBIISIIOCH CIIEIUAIBHBIM O0BEKTOM ITPOBEPKHU);

e JIOMYIICHA OJIHA OIIMOKA WJIM JIBa-TPH HEJOYETa B BBIKJIAJIKAX, PUCYHKAX, YePTEkKaxX WM rpadukax
(ecmu 3TH BUBI pabOTHI HE SIBISUTUCH CHEIIHAIEHBIM 00BEKTOM TIPOBEPKH ),

OtmeTka «3» CTaBUTCS, €CJIU: JOIMYIIEHbI 0oJjiee OJHON OIIMOKHU UM OoJiee IBYX-TPEX HEIOYETOB B
BBIKJIQJIKaX, YepTekax Wik rpaukax, HO y4yaliuiics BiajeeT o0s3aTeIbHbIMU YMEHUSAMHU O MPOBEPSEMOi
TeMe.

OtMmeTKa «2» CTaBUTCS, €CIU: JIONMYIIEHBI CYIIECTBEHHBIC OIMOKH, TTOKA3aBIIKe, YTO yUaIIHiCsS HE
BIIajieeT 0Os3aTENIbHBIMM YMEHHUSMHU [0 JAHHON TeMe B MOJHOW Mepe, MPaBHIBHO BBINOJIHEHO MEHee
MIOJIOBUHBI PaOOTHI.

OIIGHKa BBIINNOJIHCHUA TCCTOBBIX 3aIlaHHi/JI

ba3oBblii  (OMOpHBIN) YpPOBEHb IOCTHIKEHUS IUIAHUPYEMBIX pPE3YJIbTAaTOB CBHUAETEILCTBYET 00
YCBOEHUH OMOPHOM cucTeMbl 3HaHui (50-74%).

[IpeBpimaromuii  6a30BbIii  ypOBEHb — TMOBBIIICHHBIA YPOBEHb JOCTHIKEHUH IJIAHUPYEMbBIX
pe3ynbTaroB (75-85%).

Bbicokuil ypoBeHb — ypOBEHb, JIEMOHCTPUPYIOLIMM YIiIyOJIEHHOE JOCTHXKEHHE IJIaHUPYEMBbIX
pe3ynbraToB (86-100%).

IIoHM>KEHHBIN YPOBEHb — YPOBEHb, ONPEAEIAIOIINNA JOCTHKEHUE TUNIAHUPYEMBIX PE3YyIbTATOB HUKE
6a3oBoro ypoBHs (Menee 50%).

Huskuii ypoBeHb JOCTHIKEHUN — HE JOCTHXKEHHE 0a30BOT0 YPOBHS. YUEHHK HE CITOCOOEH paboTath ¢
TECTaMH.

Oo6uas knaccudukanus ommboK:

[Ipu oneHke 3HaHWMN, YMEHUN W HaBBIKOB, y4Yall[UXCs CJIEAYyeT YUYMTHIBATh BC€ OLIMOKHU (TpyOble U
HerpyOble) U HE10UETHI.

['pyOBIMU CUMTAIOTCS CIIEAYIOIINE OLTHOKH:

* HE3HAHME ONPEIEIICHUS OCHOBHBIX IOHSATHM, 3aKOHOB, NPaBUJI, OCHOBHBIX IOJIOXEHUHM TEOpuH,
He3HaHue GopMyJl, OOIIETIPUHATHIX CUMBOJIOB 0003HAUEHUI BEIMYUH, UHUI] UX U3MEPEHNUS;

* HE3HAaHHE HAUMEHOBaHUI eUHUIl u3MepeHus (Ppu3nka, XUMHUs, MaTeMaTuka, Ouosorus, reorpadus,
yepueHue, TpyaoBoe ooyuenue, ObX);

* HEYMEHHE BBIJIEIIUTH B OTBETE IVIABHOE;

* HEyMEHHe NPUMEHSATh 3HAHUS 711 peLIeHHs 3a/1a4 U 0ObSICHEHUS SBJICHUI;

* HEyMEHHeE JIeaTh BBIBOJIbI U 0000IIEHNUS;

* HCYMCHHUEC YUTAaTh U CTPOUTH Fpa(l)I/IKI/I W IPUHIOUIINAJIBHBIC CXEMBI,



* HEyMEHUE MOJATrOTOBUTH YCTAHOBKY MJIH JIabopaTOpHOE 000py10BaHHUE, TPOBECTHU OMBIT, HAOIIOACHNUS,
He0OXO0IMMBIE pacyeThl WM UCIIOJIb30BATh MOJIyYEHHBIE JaHHBIE JIs1 BHIBOJIOB;

* HEYMEHHE T0JIb30BAThCSI IEPBOUCTOYHUKAME, YICOHUKOM H CIIPABOYHUKAMHU;

* HApYIIEHUE TEXHUKHU 0€30MaCHOCTH, OTCYTCTBUE CIICIIHATLHON POPMBI 0JICXKIBI (YPOKHU TEXHOJIOTUH,
(hU3.KyIbTYpPHI);

* HEOpeXKHOE OTHOLIEHHE K 000PYI0BaHUIO, IPUOOPaM, MaTepraiam.

K HerpyObIM ommbKam cieryeT OTHECTH:

* HETOYHOCTH (POPMYITUPOBOK, OMPEICICHUN, MOHATHI, 3aKOHOB, TCOPHA, BhI3BAaHHAS HEMOJIHOTOMN
O0XBaTa OCHOBHBIX MPU3HAKOB ONPEAECISAEMOr0 MOHATHS WM 3aMEHOM OJHOTO-ABYX M3 3THX IPHU3HAKOB
BTOPOCTEIICHHBIMUY;

* OIIMOKY TIPU CHATUU MOKA3aHUHN C U3MEPUTEIBLHBIX TPHOOPOB, HE CBS3AHHBIC C OMPEICIICHUEM IICHBI
JIEJICHUS Kbl (HapuMep, 3aBUCSIIUE OT PACIIOJIOKEHHUS U3MEPUTEIIbHBIX MPUOOPOB, ONTHYECKUE U JIP.);

* OIIMOKY, BEI3BAHHBIE HECOOIIIO/IEHUEM YCIIOBUH MPOBEICHUS ONbITA, HAOMIOIEHUS, YCIOBHI pabOThI
npubopa, 000pynoBaHUs;

* OIIMOKM B YCJTIOBHBIX 0003HAYCHUSX HA MPUHIUITHAIIBHBIX CXeMaxX, HETOUHOCTh Tpaduka (Harpumep,
M3MEHEHUE yIiia HAKJIOHA) U Jp.;

* HEpaLMOHAJIbHBIN METOJ PELICHUS 3a/1a4i UM HEAOCTATOYHO MPOJYMaHHBIHN IJIaH YCTHOTO OTBETA
(Hapy1eHue JIOTUKH, TOIMEHA OTJEIBbHBIX OCHOBHBIX BOITPOCOB BTOPOCTENIEHHBIMH);

* HepalMOHaJIbHbIE METO/IbI PA0OTHI CO CIIPABOYHON U APYroil IUTEPATYpPOil;

* HCYMEHHE pPEIIaTh 3a/[a4H, BBITIOTHATE 3aaHMsI B 00IIEM BHUJIC.

Henoueramu sBisitoTcs:

* HepalMOHANbHBIC MPHUEMbl BBIUMCICHUN M MpPeoOpa3oBaHMii, BBHIIIOIHEHHUS OIBITOB, HAONIOICHUH,
3aJJaHUM;

* HEOpEKHOE BBIMOJTHEHHUE 3aMMUCEH, YEPTEKEH, CXeM, rpaduKOB;

* opdorpaduueckre u MyHKTYaI[MOHHbIE OIIHOKH.

PABOYAS IPOT'PAMMA YYEGBHOI'O KYPCA
«MATEMATHUKAY». 5-6 KIACCBbI

HE/IH U3YYEHUA YYEBHOI'O KYPCA

[TpropuTeTHBIME TIEIISIMU O0YYEHHUST MaTeMaTHKe B 5-6 Kiraccax sSBISIFOTCS:

e MpoJoiKeHHe (OPMHUPOBAHMSI OCHOBHBIX MAaT€MAaTUYECKUX MOHITHH (YMCIIO, BEIMYHHA,
reoMeTpuueckas  Qgurypa), OoOECIeYMBAIOIIMX IPEEMCTBEHHOCTb U  MEPCIEKTUBHOCTD
MaTeMaTHYeCcKOro 00 pa3oBaHUs 00yJaIOLINXCS;

® Da3BUTHE HMHTEJUIEKTYaJIbHBIX M TBOPUECKUX CHOCOOHOCTEH 00ydarolIMXcsi, MO3HABaTEIbHON

AKTUBHOCTH, UCCIICAO0BATCIIbCKUX YMeHHﬁ, HHTCPCCA K U3YUCHUIO MATCMATHUKHU,



e [ojABEICHHE OOYJArOMMXCS Ha JOCTYMHOM Ui HUX YPOBHE K OCO3HAHHWIO B3aMMOCBSI3H
MaTE€MaTHKHU U OKPYXKaIOIIEro MUPA;

e (dopmupoBanue (YHKIMOHAIBLHOW MATEeMATHYECKON TPAaMOTHOCTH: YMEHHsI PACIIO3HABAThH
MaTeMaTHYeCKue 0OBEKTHI B peajib HbIX )KM3HEHHBIX CUTYalUsIX, IPUMEHATh OCBOCHHBIC YMEHUS
JUISl pELIEHUS PAaKTUKOOPUEHTUPOBAHHBIX 33/1a4, UHTEPIIPETUPOBATH NOJIYYEHHBIE PE3YJIbTAThI U

OLCHUBATHh NX HA COOTBCTCTBUC HpaKTH‘{eCKOﬁ CUTyalluH.

OcHoBHbIE JIMHUM COJIEp’KaHUS Kypca MaTeMaTHMKu B 5-6 kiaccax — apudmeTrnueckas Hu
reoMeTpHuuecKas, KOTOpble Pa3BUBAIOTCA MapalIeNIbHO, KaK/asi B COOTBETCTBUU C COOCTBEHHOU JIOTHKOM,
OJIHAKO, HE HE3aBHCHMO OJIHA OT JPYIOi, a B TECHOM KOHTAKTE€ M B3aUMOAECHUCTBUU. Takxke B Kypce
MPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTAMHU alIreOphl M ONUCATEILHOM CTATUCTHKH.

N3ydyenue apupmernyeckoro marepuaia HAuYMHAETCS CO CHUCTEMAaTH3allMM W Pa3BUTUSA 3HAHUI O
HaTypaJbHbIX YHUCJAX, I[OJYYEHHbIX B HaydalbHOM mikoje. Ilpu 3TOM  coBeplIeHCTBOBaHHUE
BBIUMCIIUTEILHON TEXHUKH W (POPMUPOBAHME HOBBIX TCOPETHYCCKHUX 3HAHUH COYETACTCS C Pa3BUTHEM
BBIUMCIIUTEILHON KYJIbTYPBI, B YACTHOCTH C OOYYCHHEM IMPOCTEHIIMM MpUEMaM TPUKHUIKA U OICHKHU
pe3yNbTaTOB BBIUMCICHUN. V3yueHue HaTypajdbHBIX 4YUCEI MNPOJOJIKAETCS B KJIACCE 3HAKOMCTBOM C
Ha4yaJIbHbIMU MMOHATUSMH TEOPUU JCIUMOCTH.

Jlpyroii KpymHbIA OJIOK B COAEp)KaHUU apu(PMETHYECKOH JIMHUU — 3TO npodu. Hauano m3ydyeHus
OOBIKHOBEHHBIX U JICCATHYHBIX IPOOCH OTHECEHO K 5 KJIacCy. DTO MEPBHIH 3Tall B OCBOCHHH JApoOei, Kora
MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU UJESMHU, MNOHATUAMH TeMmbl. [Ipm 3TOM paccMmorpeHue
OOBIKHOBEHHBIX JIpo0ei B MOTHOM 00BEME MPENIIeCTBYET U3YUCHUIO NECATUYHBIX IpOo0ei, 4To 1eneco
00pa3HO ¢ TOYKH 3PEHHS JIOTUKH U3JI0KEHHS YACIIOBOM JTMHUH, KOT/1a MpaBUiia ICUCTBUM C IECATUUHBIMU
JIPOOSIMH MOXHO 00OOCHOBATH YK€ U3BECTHBIMU AJITOPUTMAaMH BBITIOJHEHUS JEHCTBUN ¢ OOBIKHOBEHHBIMU
IpoOsiMu. 3HAKOMCTBO C JECATHYHBIMH JIPOOSIMH  PAaCHIMPUT BO3MOXKHOCTU JJIE TOHUMaHUs
0o0y4JaroIMMUCs TpU KIAJHOTO MPUMEHEHHUS HOBOM 3amucH MpHU W3YYeHUH JIPYTHX MPEIMETOB U TpU
MPAKTHYECKOM HCIoNb30BaHuU. K 6 Kilaccy OTHECEH BTOpOI ATam B U3y4eHHUH APoOeH, I/ie MPOUCXOIUT
COBEPIIICHCTBOBAaHUE HABBIKOB CPABHEHUSI U Pe0Opa3oBaHus IpoOeid, 0CBOEHNE HOBBIX BHIYUCITUTEIIbHBIX
JITOPUTMOB, OTTAYMBAHUE TEXHUKHU BBIUYMCICHHI, B TOM YHUCJE 3HAYEHUW BBIPAKECHUHU, COAEpKAIIUX U
OOBIKHOBEHHBIC, U JECSITHUYHBIE IPOOH, YCTAHOBJICHHWE CBSA3EH MEXIy HUMH, PACCMOTpPEHHE MPUEMOB
pelieHus 3aaa4 Ha Apobu. B Havane 6 kmacca mporCcXoUT 3HAKOMCTBO € TTOHSITHEM MPOIIEHTA.

OC00EHHOCTHIO N3YUYEHUS TOJIOKUTEIBHBIX M OTPUIIATEIILHBIX YACE SIBJISIETCS TO, YTO OHU TAK)KE MOTYT
paccMaTpuBaThCs B HECKOJBKO 3TamoB. B 6 kiacce B Havaie u3ydeHUss TeMmbl «[lojloXHuTeIbHBIC H
OTpHULATENIbHbIE YuCaa» BbaenseTca noarema «Llensle yucna», B pamMkKax KOTOpPOW 3HAaKOMCTBO C
OTPHULIATEJILHBIMU YHCIIAMU U ICUCTBUSIMHU C MOJIOKUTEIBHBIMU U OTPULIATEIIbHBIMUA YUCIIAMU MPOUCXOJIUT
Ha OCHOBE COJIEPKATEIPHOTO MOAXO0/a. DTO MO3BOJISIET HA JI0 CTYITHOM YPOBHE IMO3HAKOMHUTH YUaIIHXCSI
MPAKTUYECKH CO BCEMU OCHOBHBIMHU MOHSATHUSIMU TEMbI, B TOM YHUCJE M C MpPaBUJIAMU 3HAKOB MPHU

BBITTIOJTHCHHUHA apI/I(I)MCTI/I‘-IeCKI/IX JEHCTBUH. I/ISyLICHI/IG palro HAJIBHBIX YUCCII HA 3TOM HC 3aKOHYUTCS, a



OyzeT mNpoNOKEHO B Kypce aiureOpbl 7 Kiacca, YTO CTaHET CIEQYIOUIMM IPOXOAOM BCeX
IPUHIUIHAIBHBIX BOIIPOCOB, TEM CaMbIM Pa3/ieleHNe TPYAHOCTEH 00jIerdaeT BOCIpUATHE MaTepraia, a
pacrpenieneHne BO BpeMEHH CIIOCOOCTBYET IPOUYHOCTH MPHOOPETAeMbIX HABBIKOB.

[Tpu oOyueHHH pelIeHHIO TEKCTOBBIX 3aJad B 5-6 Kiiaccax MCIONB3YIOTCS apu(pMETHUYECKHE MPUEMBI
pewieHus. TeKCTOBbIE 3ajauu, pellaeMble IpU OTPaOOTKE BHIUMCIMTENIBHBIX HABBIKOB B 9-6 Kilaccax,
paccMaTpUBAIOTCS 3a/1a4M CIIEeIYIOIUX BUJOB: 3aJa4l Ha JBU)KEHUE, HA YAaCTH, Ha IOKYIIKH, HA paboTy U
IPOM3BOIUTENFHOCTh, HAa MPOIEHTHI, HAa OTHOUICHHWs M npomopuuu. Kpome Toro, obOydaromruecs
3HAKOMSTCS C NpuéMaMH pEHICHUs 3a1ad 1epedopoM BO3MOXKHBIX BapUaHTOB, ydyaTcs paboTaTh C
uHpopManuel, mpeacTaBIeHHOH B popMe TaOIuLl MK IuarpaMm.

B paGoueil mnporpamme mnpenycMOTpeHO (OpPMUPOBAHME IPONEAEBTUUYECKUX —aIreOpandeckux
npezcTaBieHuid. BykBa Kak CMMBOJ HEKOTOPOTO YHUCIIA B 3aBUCHUMOCTH OT MaT€MaTHYeCKOr0 KOHTEKCTa
BBOJIUTCS TIOCTETIEHHO. ByKBEeHHAast CHMBOJIMKA ITMPOKO UCIOJIB3YETCS MPEXKIE BCEro ISl 3alMCH O0IINX
YTBEPXKICHUN U NpeIoKeHuH, GopMys, B 4YaCTHOCTH JUIsl BBIYMCIIEHUS T€OMETPUYECKUX BEJIMYUH, B
Ka4eCTBE «3aMEeCTUTENs YUCIIa.

B xypce «Martematukmn» 5-6 KJ1accoB IpeICTaBlIeHa HATJIsIIHAS TEOMETPHS, HAIIPABJICHHAs HA Pa3BUTHE
00pa3HOro MBIIUIEHHUS, IPOCTPAHCTBEHHOI'O BOOOpaKEHUsI, ©300pa3UTEIIbHBIX YMEHUI. DTO BaXKHBIN Tall
B U3Y4YE€HUHU I'€OMETPHUM, KOTOPBIA OCYILECTBIIETCS Ha HArJIsTHONPAKTUYECKOM YPOBHE, OIHMpAECTCA Ha
HarJs1IH000pa3Hoe MbIIIIEHHE 00ydaromuxcs. boinbIias poib OTBOJUTCS MPAKTUUECKON J1eATENbHOCTH,
OTIBITY, SKCIIEPUMEHTY, MOAETHpoBaHNI0. OOyJaronecs 3HaKOMSITCS ¢ TEOMETPHUECKUMH (PUTypaMH Ha
IUIOCKOCTH W B TPOCTPAHCTBE, C UX NPOCTEHIINMHU KOH(PHUTypalHsMH, ydaTcsi U300pakaTb UX Ha
HEJIMHOBAHHOW M KJeT4aToil Oymare, paccMaTpUBAIOT UX MpOCTEHIIMe CBOMCTBA. B mponecce nzyueHus
HarJIsIIHOM TeOMEeTpUH 3HAHUS, TOJydYeHHbIE 00yUYaroIMMUCS B HA4aIbHOM IIKOJIE, CUCTEMaTH3UPYIOTCS

" paCInupArOTCA.

MECTO YYEBHOI'O KYPCA B YYEBHOM IVIAHE

CornacHo yueOHOMY IulaHy B 5-6 KiaccaX M3ydaeTcs MHTETPUPOBAaHHBIA mpeamer «MaTeMmaTukay,
KOTOPBIN BKJIIOUaeT apudMe THUECKUI MaTeprall U HarjasAHYI0 TEOMETPUIO, a TAKXKe MPOIE/IEB THUECKHE
CBEICHMSI U3 anreOpbl, SIEMEHTHI JIOTUKU U Hayaya OMM caTelbHON CTaTUCTUKH.

VY4eOHbIi TU1aH HA H3yYeHUe MaTeMaTHKH B 5-6 kitaccax 0TBOAUT 6 yueOHBIX YacOB B HEJEIIIO B TEUEHHE

Ka)X70ro roja o0y4yeHus, Bcero He MmeHee 408 yueOHBIX 4acosB.

CO/I[EP)KAHHE YYEBHOI'O KYPCA (IIO I'O/JAM OBYYEHHA)
5 kimace

HatypanbHble uncna u Hyab
HarypanbsHoe uncio. Psa Hatypansnbix yncen. Yucno 0. M300paxkeHue HaTypabHBIX YHCET TOUKAMU

Ha KOOPJAMHATHOM (YMCIIOBOMN) MPSMOIA.



[To3unmonHas cucrema cuucieHus. Pumckas Hymepanus Kak INpUMEp HEMO3ULIHUOHHON CHUCTEMBI
cuucieHus. JlecaTuuHas cucteMa CUUCIEHUSI.

CpaBHeHHE HATypalbHBIX YHCEINl, CPAaBHEHUE HATYypaIbHBIX uucel ¢ HynéM. CrocoObl CpaBHEHUS.
OkpyriieHHe HaTypaJIbHbIX YHCET.

CrnosxeHue HaTypaJIbHBIX YHCEN; CBOMCTBO HYJIA MPU CIOKeHUU. Brrunranue kak aeiicTsue, oOpaTHOE
CJI0’KE€HHUIO. Y MHOKEHUE HA TypaJbHbIX YHCEI; CBOMCTBA HYJIS U €IMHULIBI IPU YMHOXKEHUU. JleneHne kak
neiictBue, oOpaTHOE YMHOKEHHIO. KOMIIOHEHTHI JIeii CTBHIA, CBSI3b MEXIy HUMU. [IpoBepka pe3ynbrara
apudmernueckoro aercTBus. llepeMecTUTENIbHOE M COYETATEIbHOE CBOWCTBA (3aKOHBI) CIIOKEHUS W
YMHOXEHHUS, paCIpeIeIUTeIbHOE CBOMCTBO (3aKOH) YMHOKEHHUSI.

Ucnonb3oBanue OykB s 0003HAYEHHS HEM3BECTHOTO KOMIIOHEHTa M 3alUCH  CBOWCTB
apuQMeTHUECKUX IeHCTBUH.

Jlenurenu m KpaTHbIE 4YUCIa, pa3joKeHUue Ha MHOxuTend. [IpoTeie u cocraBHble uncia. [IpusHaku
JenuMocTH Ha 2, 5, 10, 3, 9. JleneHne ¢ OCTaTKOM.

Crenenb ¢ HaTypaJIbHBIM [TOKA3aTEIEM. 3alIUCh YUCIA B BUAE CYMMBbI Pa3psiAHbIX CIaracMblX.

YUucnoBoe BbIpaKeHUE. BBIUMCIECHHE 3HAYEHUW YHUCIOBBIX BBIPAXKECHUN; IOPSIOK BBITOIHEHHUS
nerctBuil. Mcronp3oBaHue MpU BRIUUCICHUSAX MEPEMECTUTEIIHHOTO U COUETATEILHOTO CBOMCTB (3aKOHOB)

CJIOKCHUA U YMHOKCHHUS, PACHIPCACIUTCIIBHOT'O CBOMCTBA YMHOXCHUA.

Hpobu.

IIpencraBnenue o 1pobu Kak crocoOe 3amucH yacTy BearnuuHbl. OObIKHOBEHHBIE JpoOu. [IpaBuibHbIe
U HenpaBuwiIbHbIE IpoOu. CMelanHas IpoOk; MpeAcTaBIeHue CMEIIaHHON Ipo0u B BUJIE HENIPaBUIIbHON
JIpoOW U BBIJIETICHUE LIETION YacTHU Yuciia U3 HeMpaBWIbHOU aApoou. M3o00paxkenue npobei Toukamu Ha
yrcaoBoil npsimoil. OcHOBHOe cBoicTBO apodu. Cokpamienue apodeit. [lpuBenenue npodu Kk HOBOMY
3HaMeHareno. CpaBHeHHE ApoOeil.

CnoxxeHue M BbIUMTAHHE JpoOeil. YMHOXEHHE U JeleHHe ApoOel; B3auMHOOOpaTHbIE JIpOOH.
Haxosaenue yactu 11e10ro U 1eNIoro Mo €ro 4acTu.

Jecatuunas 3anuck qpodeit. [lpeacrasienue necatnyHoit ApoOu B BuJie 0OBIKHOBEHHOU. M300paskeHue
JIeCATUYHBIX ApoOeil ToukaMu Ha YUCIO0BOM mpsiMoil. CpaBHEHHE AECATHUHBIX IPOOEH.

Apudpmernueckue IeHCTBUS € JECATUUHBIMU JIpo0siMu. OKpyriieHue NeCATUYHBIX IpoOeil.

Pemrenue TeKCTOBBIX 3a1a4

Pemenne TekcTOBBIX 3324 apuMeTHUECKUM criocoOoM. Perienne norudeckux 3anad. Pemenne 3amay
nepe0opoM BCeX BO3MOKHBIX BapuaHTOB. Mcronp30BaHue MPU PEIISHUH 3a/1a4 TaOJIHIl U CXEM.

Pemenue 3agay, cogepkanux 3aBUCUMOCTH, CBA3BIBAIOIINE BEIMYHUHBI: CKOPOCTh, BPEMS, PACCTOSHUE;
[IeHa, KOJWYECTBO, CTOMMOCTh. EJNMHUITBI M3MepeHus: Macchl, 00bEMa, IIEHBI, PACCTOSHHS, BPEMEHHU,
ckopocTh. CBsA3b MEXAY €AMHUIIAMU U3MEPEHUSI KaXK/10M BETUUNHBI.

Pemenrie o0CHOBHBIX 3a/1a4 Ha APOOH.

Hpe)ICTaBJ'IeHI/Ie JaHHBIX B BUJIC Ta6J'II/III, CTOJIOYATHIX AuarpamMmm.



Harnsnnas reomerpust

Harnsinnaeie npeacraBienus o Gurypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPE3OK, JIyd, yroi, JoMaHasl,
MHOTOYTOJIbHUK, OKPY>KHOCTh, KpyT. YTou. [IpsiMOM, OCTpBIiA, TYIION U Pa3BEPHYTHIN YIJIbI.

JlnuHa oTpe3ka, METpUYECKHE E€AUHULbI JUIMHBL J[IMHA J0MaHOW, NEpPUMETP MHOTOYTOJIbHUKA.
W3mepenue 1 nocTpoeHUe YIVIOB € IOMOILBIO TPAHCIIOPTUPA.

Harnsinaeie mpencraBneHust o ¢uUrypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK; MPSIMOYTOJBHHK, KBaJparT;
TPEYTroJbHUK, O PABEHCTBE (PUTYP.

N3obpaxkenue ¢uryp, B ToM uuciie Ha kierdarod Oymare. [lo ctpoenue koHdurypanmii u3 yacrei
IPSMOi, OKPY>KHOCTH Ha HE JIMHOBAHHOM U KjeT4yaroil Oymare. Vcronp3oBaHne CBOHCTB CTOPOH U YTJIOB
IpSIMOYTOJIbHUKA, KBaJpaTa.

[Inomane npssMOyroibHUKa U MHOTOYTOJIbHUKOB, COCTABJIEHHBIX U3 MPSAMOYIOJBHUKOB, B TOM YHCIIE
buryp, n300paxEHHBIX Ha KIeT4aTo Oymare. EquHUIBI n3MEepEHUS TTOIAIH.

Harnsimaeie mpencTaBieHusl O MPOCTPAHCTBEHHBIX (HUTypax: MPsIMOYTOJbHBIN Mapajuienenumesa, Kyo,
MHOrorpaHHuku. M3o0paxe HHE MPOCTEUIINX MHOIOrpaHHUKOB. Pa3BEpTku KyOa M mapaienenurnena.
Coznanue Mojeneid MHOTOTpaHHUKOB (M3 OyMaru, MpoBOJIOKH, IJIACTUIIMHA U Jp.).

O06BEM PSIMOYTOJIBHOTO Napajuienenunena, kyoa. Enunuiel u3 mepeHus oobeéma.

6 xiacc

HarypanbHble uncia

Apudmernueckue IeHCTBUS ¢ MHOTO3HAUHBIMM HATypalbHBIMHM YHCIaMHU. UUCIIOBBIE BBIPAXKEHMS,
NOPSAJOK AEMCTBUI, UCIIONIB30 BaHUE CKOOOK. Vcnonabp30BaHue pH BHIYMCIECHUSAX TIEPEMECTUTENb HOTO U
COYETATEIbHOTO CBOMCTB CIIOKEHUS M YMHOXKEHMS, PaCHpENEIUTEIbHOIO CBOWCTBA YMHOXKCHHUS.
OxpyrieHne HaTypalbHbIX YUCEIL.

Jlenutenu M KpaTHbIE 4YMCiIa; HAWOOJNbIIMM OOIMH JAenuTeNb M HauMEHbIee o0Iee KpaTHOe.

ILCHI/IMOCTB CYMMBI U ITPOU3BCACHUA. I[eJ'IGHI/Ie C OCTaTKOM.

Hpobu.

OObIkHOBEHHast JpoOb, OCHOBHOE CBOMCTBO JpodOu, cokpamieHue Jpobei. CpaBHeHue u
yrnopsiiourBaHue apobeil. Pemenne 3amady Ha HaXOXKAEHHE YAacTU OT IIEJIOTO U IIEJIOTO MO €ro YacTH.
HpoGHoe gmc 0 Kak pe3ynbTaT Aenenus. [Ipencrapienne 1eCITUIHON 1poOU B BUI€ OOBIKHOBEHHOM TpoOH
U BO3MOXXHOCTH TPEICTABIICHHSI OOBIKHOBEHHOW ApoOM B BHUJE ACCATUYHOW. JlecATHUHBIE APOOH H
MeTpHuYecKasi cucteMa Mep. ApupmMeTndeckre AeUCTBUS U YUCIOBbIE BBIPAKEHHUS C OOBIKHOBEHHBIMU U
JECATUYHBIMU JIPOOSMHU.

OtHowenue. /lenenue B JaHHOM oTHoIIeHHMU. Macmitad, nponopuus. [lpumenenue nponopuuit npu
pelIeHNH 3a/1ad.

[Tonatue nmporeHTta. Beluucienue nporenTa OT BEIMYMHBI U BEJIMYUHBI 110 €€ MPOLEeHTY. BripaxeHnue

IMPOLCHTOB ACCATUYHBIMU I[pO6SIMI/I. Pemenue 3agau Ha IMPOLCHTEIL. BBIpa)KCHI/Ie OTHOIICHHA BCINYHUH B



MPOIICHTAX.

[TonoxxurenbHble U OTPHULIATEIbHBIC YHCTIA

[lonoxxurenbHble U oOTpuLaTedbHble uucna. llensle ywucna. Monynb uucia, reoMeTpuveckas
MHTEpIIpeTalns MOTyJIs uncia. M3o0paxkeHue yncen Ha KOOpAUHATHOU npsiMoit. HUCII0BbIe TPOMEKYTKH.
CpaBHeHue uucen. ApupMeTndeckue AeUCTBHUS ¢ OJOKHUTEIBHBIMHI U OTPULIATEIHBIMU YUCIIAMH.

[IpsimoyronbHasi cucreMa KOOpJAMHAT Ha IUIOCKOCcTH. KoopauHaThl TOUKM Ha IJIOCKOCTH, adcuucca 1

opaunara. [ToctpoeHnue Touek u GuUryp Ha KOOPAUHATHOM IJIOCKOCTH.

bykBeHHBIE BBIpa)KECHHUS

[Ipumenenne OykB M 3amuCH  MaTeMaTHYECKUX BBIpOKEHHH u mpeanoxenuid. CBoiicTBa
apupMeTHuecKux JeiicTBUi. bykBeHHbIE BBIpa)KEHUS U YUCIIOBBIE I10/ICTAHOBKU. ByKBEHHBIE PaBEHCTBaA,
HaXO0’KJICHUE HEN3BECTHOI'O KOMITOHEHTa. DPopMyiibl; (hOpMyJIbl IEPUMETPA U IJIOLIAIU IPSIMOYTOJIbHHKA,

KBajsipata, 00bEMa mapauie Jienureaa u Kyoa.

Pemienue TekcToBBIX 3a/1a4

Pemienue TekcToBbIX 331a4 apudmMeTHuecKkuM criocoobom. Perie Hue nornyeckux 3anad. Pemenue 3anau
1epedopoM BceX BO3ZMOXKHBIX BapUAHTOB.

Pemenue 3anay, conepkalux 3aBUCUMOCTH, CBSI3bIBAIOIINX BEJIMUUHBL: CKOPOCTh, BPEMS, PACCTOSIHUE;
1IeHa, KOJMYECTBO, CTOMMOCTh; MPOU3BOAMUTEILHOCTh, BpeMs, 00BbEM paboThl. EnuHULBI M3MepeHus:
Macchl, CTOMMOCTH; PAacCTOSIHUS, BPEMEHM, CKOpOCTU. CBS3b MEXKIYy €IUHHUIAMH M3MEPEHMs KaXkIOoh
BEJINYMHBI.

Pemenue 3a1ay, cBsI3aHHBIX C OTHOIIEHHUEM, IPONOPILMOHATIBLHOCTHIO BETUYHH, TPOLIEHTAMU; PELICHHE
OCHOBHBIX 3aJ1a4 Ha JpoOu Y TIPOLICHTHI.

OneHka u NpUKUKa, OKpyrieHue pezynprara. CocraBieHne OyKBEHHBIX BBIPaKEHUH 110 YCIOBHIO

3a/1a4H.

[IpencraBieHyre AaHHBIX C NOMOIIbI Tabmui U auarpamMMm. CrtonOuaTele IUarpaMMbl: YTEHHUE U

OCTpoeHne. YTeHHne KpyroBbIX AUarpaMM.

Harnsannas reomerpus

Harnsgaele npenctaBieHust 0 pUrypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd, YroJl, JIoMaHas,
MHOTOYTOJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOJbHUK, OKPYKHOCTb, KPYT.

B3anMHOe pacnonokeHne IByX MPsSMBIX HA IIOCKOCTH, MMApaJuIeNIbHbIE TPSIMbIE, EPIEHANKYIISPHbIE
npsimele. Mi3MepeHue pac CTOSTHUN: MEXAYy ABYMs TOYKaMH, OT TOYKHU JO MPSMOM; JJIMHA MaplipyTa Ha
KBaJPaTHOM CETKE.

N3mepenne u mocTpoeHue yriioB ¢ MOMOIIBI TPAHCIIOPTUPA. BUIBI TPEYTrOJIBHUKOB: OCTPOYTOJIBHBIN,
IPSIMOYTOJIbHBIN, TYHNOYTOJbHBINA; paBHOOEAPEHHBIH, PaBHOCTOPOHHUI. UeThIpEXyrolbHUK, MPUMEPHI
YEeTBIPEXYTOJBHUKOB. 1IpAMOYroapHUK, KBagpar: UC MOJIb30BAHUE CBOMCTB CTOPOH, YIJIOB, AUArOHajeH.
N3006pakenne reomMeTpruuecKux (GUryp Ha HeTMHOBaHHON OymMare ¢ UCIOJIb30BAHU €M LIUPKYJIS, TMHEHKH,

yroJbHUKa, Tpancnoptupa. [loctpoeHus Ha kieT4aToi Oymare.



[lepumerp wHoroyronpHuka. Ilonstue mmomaan GUrypsl; €AUHHUIBI WU3MEPEHUs IUIOIIAIH.
[Tpubmmk€HHOE M3MepeHue mIomaau GUryp, B TOM 4ucie Ha KBajpaTHOU ceTke. [IpubnmxénHoe usme
pEeHUE UIMHBI OKPY>KHOCTH, IIJIOLIAAN Kpyra.

CuMMeTpus: LIEeHTpaJIbHAsA, OCEBAsl U 3€pKajbHasi CAMMETPUU.

[TocTpoeHre CUMMETPUYHBIX UTYP.

Harnsoasie npeacTraBneHus 0 MpOCTPaHCTBEHHBIX PUTypax: napajuiesnenunes, kyo, mpusma, TupaMuia,
KOHYC, LHIUHAp, Imap u cdepa. M3o0paxkeHne mnpocTpaHCcTBEHHbIX ¢uryp. Ilpumepsr pa3BépTok
MHOTOTPAaHHHMKOB, IMIMHApa M KoHyca. Co3naHue Moeneil MpoCTpaHCTBEHHbIX ¢uryp (u3 Oymarw,
MIPOBOJIOKH, TUTACTUIIMHA U AP.).

[TonsiTue 06béMa; equHUIIBI H3MEpeHUs 00bEMa. OOBEM MPSAMOYTOJIBLHOTO Mapaljiesenumnesa, Kyoa.

IVIAHUPYEMBIE ITPE/IMETHBIE PE3YJIbTATBI OCBOEHHS ITPUMEPHOH PAFOYEH
IIPOI'PAMMBI KYPCA (110 I'OJAM OBYYEHHA)

OcBoenne y4eOHOTO Kypca «MaremaTnka» B 5-6 Kiiaccax OCHOBHOW HIKOJIBI JOJDKHO OOECTIeYHBaTh

JOCTH)KCHHE CIICTYIONINX MPEIMETHBIX 00pa30BaTeIIbHBIX PE3yIbTaTOB:
5 knacc

Yucna u BBIYUCICHUS

e [loHnMaTp W TPaBHIBHO YHNOTPEOISATH TEPMHUHBI, CBS3aHHBIE C HATypaJbHBIMH YHCIAMHU,
OOBIKHOBEHHBIMH U JIECATUYHBIMU JPOOSIMH.

e CpaBHHBAaTh ¥ YIOPSAAOYMBATH HATypaJIbHBIE YHWCIA, CPAaBHUBATH B MPOCTEUIINX CIyJasx
OOBIKHOBEHHBIE IPOOHU, IECATUUHBIE IPOOH.

e COOTHOCUTh TOYKY Ha KOOPJIMHATHOW (YMCIIOBOM) MPSMOM C COOT BETCTBYIOLIUM €M YUCIOM U
n300pakaTh HaTypaJbHbIE YUCIIa TOYKAMU Ha KOOPJMHATHON (YUCIIOBOM ) MPSIMOH.

e BrimonHATE apudMeTHIECKHe JeHCTBUS C HATYpabHBIMU YMCIIaMH, ¢ OOBIKHOBEHHBIMH JIPOOSIMU B
MPOCTEHIINX CIydasX.

e BhINonHATE NPOBEPKY, IPUKHUIKY PE3YyIbTaTa BHIYMCICHUH.

e  OKpyrasTh HaTYpaJbHbIE YUCIIA.

Pemenue TekcTOBBIX 3a1a4
e Pemarh TEKCTOBBIE 3aJaudl apuU(METHYECKHM CIIOCOOOM M C TOMOIIbIO OPraHM30BaHHOTO
KOHEYHOT0 nepebopa BCceX BO3MOXKHBIX BAPUAHTOB.
e Pemare 3amaum, copepkalue 3aBUCUMOCTH, CBS3BIBAIOLIUE BE JIMYMHBI: CKOPOCTh, BpPEMH,
paccTosiHUE; 1IeHa, KOJIMYECTBO, CTO UMOCTb.
e lcnonb30BaTh KpaTKKUE 3alMCH, CXEMbI, TAOJIUIbI, 0003HAYSHHS MTPU PELICHNUH 33/1a4.
e [lonb30BaTbCsl OCHOBHBIMHM €IUHHUIIAMM HW3MEPEHUS: LIEHBI, MAacChl; PACCTOSIHUS, BPEMEHH,

CKOpPOCTH, BhIpaXaTb OAHU CAWHUIBI BEJIW YUHBI UCPE3 APYTrUc.



W3BnekaTh, aHAIU3UPOBaTh, OLEHUBATh MHQPOPMALMIO, Ipel CTaBJICHHYIO B Tabmiuie, Ha
cTosI04aTol AMarpamMme, MHTEPIPETUPOBATH MPEACTaBICHHbIC JTaHHBIC, UCIOIb30BATh JaHHBIE

IIpH pCHICHUHN 3ada4.

Harmsnnas reomerpus

[Tonb30BaTbcst TEOMETPUYECKUMH TMOHSATHSMH: TO4YKa, TMpsMas, OTPE30K, JIyd, yrol,
MHOTOYT'OJIbHUK, OKPY)KHOCTbB, KPYT.

[IpuBomuTh, mTpUMEPHl OOBEKTOB OKPYXKAIOMIETO MHPA, HMEIOIMUX (OpPMY HU3YYCHHBIX
TCOMETPHYCCKUX (PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, CB3aHHYIO C YIJIAMH: BEPIINHA CTOPOHA; C MHOTOYTOJIbHUKAMHU:
yTOJI, BEPIIIMHA, CTOPOHA, IMArOHaJb; C OKPYKHOCTBIO: PaJNyC, THaMETp, IICHTP.

N300paxkaTh M3yYeHHBIE FeOMETpPUYECKHe (QUTYpPhl Ha HEJIMHO BAaHHOW M KJIETYAaTOH Oymare ¢
MOMOIIIBIO ITUPKYJIS U INHEHKH.

HaxomuTh JIMHBI OTPE3KOB HEMOCPEICTBECHHBIM H3MEPEHHUEM C IOMOIIBIO JTHHEHKH, CTPOUTH
OTPE3KH 3a/IaHHOM JITTMHBI; CTPOUTHh OKPY)KHOCTb 33JJaHHOTO pajinyca.

Hcnonp30BaTh CBOWMCTBA CTOPOH M YIJIOB MPSIMOYrOJbHHMKA, KBajapara Uil HUX IOCTPOCHUS,
BBIYHCIICHUS TUIOIIAIN W IEPUMETPa.

BbIuuciiate mepuMeTp W IUIOMAJAb KBaJpara, MPSMOYrOJbHUKA, (Uryp, COCTABICHHBIX W3
MPSIMOYTOJIBHUKOB, B TOM YHUCIIe (GUTYP, H300pKEHHBIX Ha KJIETYATON Oymare.

[Tos1b30BaThCsl OCHOBHBIMU METPUUYCCKUMU €AMHULIAMU U3MEPEHUS JUIMHBI, IIOMIAIH; BBIPAXKATh
OJTHY €IMHHUIIBI BEIMIMHBI Y€ Pe3 JIPyTHe.

Pacnio3naBate mapannenenurnen, Ky0, HCIONb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, pedpo, TpaHb,
M3MEpEHUs; HaXOAUTh U3MEPEHUS napaJureNienumneia, Kyoa.
Boruncnsate 00b€M  KyOa, mapajuienenumnena MO 3aJaHHBIM H3MEPEHUSM, TOJIb30BaThCS
eAMHUIIAMU U3MEPEHUs 00BEMA.

Pemarp HecioXHBIC 3a7aud Ha HM3MEPEHHUE TEOMETPUYECKHX BE JIMYMH B MPAKTHYCCKHX

CUTyalluAgX.

6 xiacc

Yucaa v BEIYMCICHUS

3HaTh U MOHUMATh TECPMHHBI, CBA3AHHBIC C PAa3JIMYHBIMU BUAaMHU YHUCCI U cnocobamMy UxX 3aIimcu,
MEePEXOIUTH (€CIIM ATO BO3MOYKHO) OT OJTHOM (POPMBI 3aIUCH YUCTIa K APYTOH.

CpaBHI/IBaTB " YIOpAA0YMBATE LECJIbIC YHCIIA, OOBIKHOBEHHEBIE U ACCATUYHBIC HpO6I/I, CpaBHHBATb
9KCIIa OJTHOTO W Pa3HBIX 3HAKOB.

BoinonHsATh, couerast yCTHbIE U MUCbMEHHbIE TPUEMBI, apupMeTHYecKue IeHCTBUS ¢ HATypalbHBIMU
U IeNbIMH YHCIAMHU, OOBIKHOBEHHBIMH W JECATUYHBIMU JIPOOSMH, TOJOKHUTEIbHBIMH W OT

pUIaTCIIbHBIMU YU CJIAMU.



BbluucisaTe 3HAaYEHUS YHUCIIOBBIX BBIPAXXEHUMN, BBINOJHATH MPUKUAKY U OIEHKY pe3yJbTara
BBIYHMCIICHH; BBIMOJIHATH IPeo0pa 30BaHUS YHCIOBBIX BHIPAKCHHI Ha OCHOBE CBOWMCTB apu(pMeTH
YeCKUX IEHUCTBUH.

COOTHOCHTH TOUKY Ha KOOPJIMHATHOM MPSIMOM ¢ COOTBETCTBYIOIIUM €1 YMCIIOM M U300pakaTh YKrClia
TOYKaMH Ha KOOPJAMHATHOU MPSAMOM, HAXOUTh MOJIYJIb YHCIA.

COOTHOCHUTH TOYKH B MPSMOYTOJIBHOM CHCTEME KOOPJUHAT C KOOPJAUHATAMHU dTOW TOUKH.

OprrJ'ISITB OCJbIC YKUCiia U ACCATUYHBIC I[pOGI/I, HaxoaUuThb HpI/I6JII/DKCHI/I$I YUCCII.

UYucnoBblie U OyKBEHHBIE BHIPAKEHUS

IloanmMmate u YHOTp€6J'I$ITB TCPMHUHBI, CBA3aHHLIC C 3allMCbIO CTCIICHU 4YHCJId, HAXOJAHUTh KBaJApaT U
Ky6 YHrCJiia, BBIYUMCIATh 3HAYCHHUA YHCIIOBBIX Bblpa)KeHI/II\/'I, COACpKAIMNX CTCIICHU.

ITons30BaThCs IIpU3HAKaMH JOCJIIMMOCTH, pacCKiIaJblBaTb HATypaJbHBIC YHCIa Ha IIPOCThIC
MHOXHUTCIIN.

ITonp3oBaThes MaCH_ITa6OM, COCTAaBJIATH MPOIIOPHHHU M OTHOIICHHA. Hcnonp3oBaTh 6YKBBI JJIA
0003HaYCHHUS YHCET ITpU 3alIMC MAaTEMAaTUUCCKHUX BBIpa)I(CHI/Iﬁ, COCTaBJIATH 6y1(BeHHI)I€ BBIPpAXKCHUSA
n (1)OpMy.]'IbI, HaxXo4UuTb 3HA4YCHHA 6YKBCHHBIX BBIpa)KeHHﬁ, OCYHICCTBJIAA HCO6XOI[I/IMLIC
IIOACTaHOBKHU U Hp606pa3OBaHI/I$I.

Haxonuts HEU3BECTHBIA KOMITOHEHT paBCHCTBA.

Pemenue TeKCTOBBIX 3a1a4

Pemats MHOTOIIaroBeie TEKCTOBBIC 33/1a4H apU(PMETHUECKUM CIIOCOOOM.

Pemrate 3amauu, CBS3aHHBIE C OTHOLUEHHEM, IPONOPLMOHAIBHOCTBIO BEJIMYMH, IMPOLEHTAMU;
pelaTh TpU OCHOBHBIE 33/1a4l Ha JPOOU U MPOLIEHTHI.

Pemarp 3amaum, conepikaliue 3aBUCHMOCTH, CBS3bIBAIOLIME BEJIWYUHBL CKOPOCTh, BpeMH,
paccTosiHue, LieHa, KOJIMYeCTBO, CTO UMOCTb; IPOU3BOJUTENLHOCTD, BpeMsl, 00bEMa paboThl, HCIIOJIb
3ys apupMeTHUecKue IEHCTBUS, OLIEHKY, NPUKHUJAKY; IO0Jb30 BaTbCSl €IWHULAMHU H3MEpPEHUS
COOTBETCTBYIOIIMX BEJIUYUH.

CocraBnaTb OyKBEHHBIE BBIPAXKEHUS 110 YCIOBUIO 33/1a4U.

N3Bnekars nHbOpMaIHIO, TPEACTABICHHYIO B TAOIHIIaX, HA JIMHEWHOW, CTOJIOYATOM HIJIM KPYTOBOM
auarpamMmax, MHTEpIpETUPOBaTh MPEACTABIECHHBIE IaHHbIE; UCIIOIb30BaTh JAHHBIE NPU pelle HUU
3a/1ad.

[IpencraBasTs HHPOPMAIUIO C TOMOIIBIO0 TAONHUI, THHEHHON U CTOI0YATON JUarpamm.

Harnsnnas reomerpust

[IpuBoauTe TpHUMEpbl OOBEKTOB OKPYKAIOMIETO MHUpPA, HUMEIIUX (GOpMy H3yYEHHBIX
Tr€OMETPUUYECKUX IJIOCKMX M MPOCTPAHCTBEH HBIX (PUIyp, MPUMEPHI PaBHBIX M CUMMETPUYHBIX
¢buryp.

N3006paxaTs ¢ MOMOIIBIO UPKYIIS, IMHEHKH, TPAHCTIOPTHPA Ha HETMHOBAHHOM U KJleTyaTol Oymare

HU3YUCHHBIC IIJIOCKHUEC T'COMETPUUCCKHUC (I)I/Il“ypbl n KOH(I)I/IpraLII/II/I, CUMMCTPUYHBIC (I)I/IprLI.



[Tonb30BaTbcsl TEOMETPUYECKUMHU TIOHATUSMU: PABEHCTBO (UTYpP, CHUMMETPHS; HCIOIb30BaTh
TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMME TpUel: 0Cb CHMMETPHH, IEHTP CUMMETPHUH.

Haxoauth BeIMYMHBI YIJIOB M3MEPEHUEM C MOMOIIBIO TPAHCIIOP THUPA, CTPOUTH YIJbl 3aJaHHOMN
BEJIMYMHBI, TIOJIb30BaTHCS IIPU PELICHUH 33/1a4 I'PayCHOM Mepoil yriioB; pacrio3HaBaTh Ha Yep TexXax
OCTPBIi, MPSIMO, pa3BEPHYTHIN U TYNOH YTJIbI.

Boruncnsate AMMHY JTOMaHOM, MEPUMETP MHOTOYIOJIbHUKA, MOJb 30BaThCS €AMHULIAMU U3MEPEHUS
JUIMHBI, BBIPa)KaTh OJTHU €11 HUIbl U3MEPEHUs JIIUHBI Yepe3 Jpyrue.

Haxomuts, ucnomnb3ys 4epTéxKHbIE HHCTPYMEHTBI, PACCTOSHUSA: MEXKY ABYMS TOUKaMH, OT TOYKH /10
MPSIMOM, JNTMHY IMYTH HA KBAJAPATHOU CETKE.

Boruncnsate miomanas GUryp, COCTaBI€HHBIX U3 MPSIMOYTOJIBHH KOB, UCIIOJIB30BaTh pa30ueHue Ha
MPSIMOYTOJIBHUKHU, Ha pPaBHbIE (DUTYPBI, JOCTPaMBaHUE A0 MPSAMOYTOJBHHKA; IMOJIb30BATHCS OC
HOBHBIMU €UHUIIAMU U3MEPEHHUS TUIOIIAN; BBIPAXKaTh OJHHU €IMHUIIBI U3MEPEHHS TUIOMIAAHN Yepes
IpyTHe.

Pacnio3naBate Ha MozensXx W HM300paXEHUSX NHUPAMHUAY, KOHYC, IWJIMHAP, HUCIOIb30BAThH
TEPMHUHOJIOTHIO: BEpILIMHA, peOpo, rpaHb, OCHOBAHUE, pa3BEPTKA.

N300pakaTh Ha KJIeTYaToOi Oymare npsMOYTOJIBHBIN Mapajuie JICHHUIeT.

Beraucnsate 00bEM  MPSAMOYTOJIBHOTO Tapajuielienunena, KyOa, TOJIb30BaThCS OCHOBHBIMHU
€IMHUIIAMU U3MEpEHHs 00bEMa; BEIPaXKaTh OJJHU €IMHUIBI U3MEPEHUS 00bEMA Yepe3 IpyTrue.

PemraTtes HeCI0KHBIS 3ala4i Ha HaXOXKICHUC I'COMCTPUUCCKHUX BCIIMYUH B [IPAKTUYCCKUX CUTyalIUAX.

Ne | HaumenoBanue | KonwmuectBo | Bumsl gesrenbHOCTH DJIEKTPOHHBIC
/T | pa3[esioB U TEM | YacoB (urdpoBeIe)
MIPOTPaMMBI o0OpasoBarebHbIe
pecypcsl
B | KOH | Ipak
c|Tpo | THUe
e | IbH | CKHe
r |ble | pabo
0| pab | TeI
OTBI
1.1. | Jecaruunas 1 e  UYwurars, https://www.yaklass.ru/p/ma
cucTema 3aIMKChIBaTh, tematika/5-klass/naturalnye-
CUHCIICHUS. CpaBHUBATb chisla-13442/desiatichnaia-

HaTypaibHble uncia; | Sistema-schisleniia-

npejiarath u | rimskaia-numeratciia-13051



https://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442/desiatichnaia-sistema-schisleniia-rimskaia-numeratciia-13051
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1.2.

Pan
HaTypaJbHBIX

YUCCII.

1.3.

Harypanbnsii

ps.

1.4.

Yucno 0.

1.5.

HarypanbHbie
yucia Ha
KOOPJAMHATHOM

MPSIMOH.

1.6.

CpaBHeHue, Ok
pyIJieHHe HaTy

PAJIBHBIX YUCECII

1.7.

Apudmernueck
He JEUCTBUS C
HaTypaJbHbIMU

qHucCJIaMH.

1.8.

CaolicTBa HyIIA
IOpU  CIOXKEHUU
U yYMHOXXEHHH,
CBOMCTBA

€IMHUIBl  TIpU

YMHOKCHHU.

1.9.

IlepemecTurens
HOE "
codeTaTeIbHOe
CBOMCTBA

CJIOXKCHHUA n

00cyX1aTh CIocoObI
YIOPSA0YNBAHUS
YlCell,

e  l3oOpaxatp
KOOPJMHATHYIO
NpsAMYI0, OTMeYaTh
yyclla TOYKAaMU Ha
KOOPJAMHATHOMN
NpsSAMOM, HaxOAUTh
KOOPJMHATHI TOYKH.;
. HccnegoBathb
CBOMCTBaA
HaTypaJbHOTO psja,
gyucen 0 m 1 npm
CIIOKCHUU 51
YMHOKEHHH.

° Hcnonb3oBaTh
MPaBUIIO
OKpYTJICHUS
HaTypaJIbHBIX
YHCEel.;

° BreimonasaTs
apupmeTHuecKue
JIEUCTBUS C
HaTypaJbHBIMU
YHUCIaMH,
BBIYUCIIATH
3HAYCHUS YMCIOBBIX
BBIPKEHUI co
ckoOkamu u  0e3
CKOOOK.;

) 3anuceBaTh
MIPOU3BEICHNE B
BHJIC CTCIICHU,
YHUTATh CTCIICHH,

HCIIOJIB30BaTh

https://www.yaklass.ru/p/ma
tematika/5-klass/naturalnye-
chisla-13442

https://www.yaklass.ru/p/ma
tematika/5-klass/naturalnye-
chisla-13442

https://www.yaklass.ru/p/ma
tematika/5-klass/naturalnye-
chisla-13442

https://www.yaklass.ru/p/ma
tematika/5-klass/naturalnye-
chisla-13442/opredelenie-
koordinatnogo-lucha-13495

https://www.yaklass.ru/p/ma
tematika/5-klass/naturalnye-
chisla-13442

https://www.yaklass.ru/p/ma
tematika/5-klass/naturalnye-
chisla-13442

https://skysmart.ru/articles/
mathematic/svojstva-

slozheniya-i-vychitaniya

https://resh.edu.ru/subject/le
sson/7723/conspect/272293/
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YMHO>KEHHS,
pacmpenenuTen
bHOE CBOWMCTBO

YMHOKCHHSL.

1.10

Henurenu u
KpaTHbIE YMCIIa,
pasoKeHUE

qucia Ha

MHOXUTCIIN.

1.11

Jenenue C

OCTaTKOM.

1.12

IIpoctslie 51
COCTaBHbIE

qucJiia.

1.13

IIpu3naku
JEIUMOCTH  Ha

2, 5 10, 3, 9.

1.14

Creneunp C
HaTypaJbHbIM

IIOKa3aTCJICM.

1.15

YuciioBele

BBIPAXKCHUA,

TEPMHUHOJIOTHIO
(ocHOBaHHE,
MOKa3aTeb),
BBIYMCIIATh
3HAYCHHUS CTCIICHEH.
° BeimoausTs
MPUKUJIKY U OICHKY
3HAYCHUN YHCIIOBBIX
BBIPAKCHHUIA,
npejarath u
IIPUMEHATH TPUEMBI
MIPOBEPKHU
BBIYMCIICHHI. |

° Hcmnons30BaTh
MpU  BBIYUCICHUSIX
MEPEMECTUTEIHHOE U
COYEeTaTEIbLHOE
CBOMCTBA CIOXKCHHS
u YMHOKEHHS,
pacrpenenuTenbHOoe
CBOMCTBO
YMHOXKEHHUS;

. ®opMynupoBa
Tb W  TPUMEHATH
npaBuia
npeoOpazoBaHus
YHCIIOBBIX
BBIPAKCHUI Ha
OCHOBE CBOWCTB
apupMeTHIECKUX
JECUCTBUIA.;

° Uccnenosatn
YUCIIOBEIS
3aKOHOMEPHOCTH,

BbIABUI'ATH u

https://interneturok.ru/lesson
/matematika/6-
klass/delimost-
chisel/deliteli-i-

kratnye?block=player

https://www.yaklass.ru/p/ma
tematika/5-
klass/obyknovennye-drobi-
13744/delenie-s-ostatkom-
poniatie-obyknovennoi-
drobi-13672

https://www.yaklass.ru/p/ma
tematika/6-klass/naturalnye-
chisla-13968/prostye-i-
sostavnye-chisla-
razlozhenie-naturalnogo-
chisla-na-prostye-mnoz_-
13984

https://www.yaklass.ru/p/ma
tematika/6-klass/naturalnye-
chisla-13968

https://www.yaklass.ru/p/ma
tematika/5-
klass/desiatichnye-drobi-
13880/stepen-s-naturalnym-
pokazatelem-13669

https://resh.edu.ru/subject/le
sson/7708/conspect/325181/
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MOPSITOK

IEUCTBUI.

1.16

Pemenue
TEKCTOBBIX
3a1a4

Ha Bce apudMer

NYECKUE NEHCTB

usl, Ha
JIBHKCHHE u
MTOKYIIKH

000CHOBBIBATH
THIIOTE3HI,
dbopmynupoBaTh
00001IeHS u
BBIBOJIBI 30
pe3yibTatam
MIPOBEJICHHOTO
HCCIICOBAHUS. ;

° dopmynupoBa
Thb OnpeeIICHUs
JICIUTEIIS u
KpaTHOTO, Ha3bIBaTh
JIETTUTENN U KpaTHbIE
Yypcna;
pacno3HaBaTth
MPOCTHIC i
COCTaBHBIE YHCJIA;

° dbopmynupoBar
b W  TIPUMEHSTH
MIPU3HAKU
IETUMOCTH Ha 2, 3,
5,9, 10;

° MPUMEHSATH
AITOPUTM
Pa3NOKEHHUsT  YHCIia
Ha MIPOCTHIE
MHOXXUTEIIH;
HAXOJHUTh  OCTaTKU
oT JIeJICHUS i
HETIOJIHOE YaCTHOE. ;
° Pacrnio3naBath
HWCTUHHBIE U JIOKHEIE
BBICKA3bIBaHHS 0
HaTypaJbHbBIX
YHUCIaX, TPUBOJIUTH

IIpUMEPBl U KOHTP-

https://www.yaklass.ru/p/ma
tematika/5-klass/naturalnye-
chisla-13442/reshenie-
tekstovykh-zadach-
arifmeticheskim-sposobom-
13747
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MPUMEPBI, CTPOUTH
BBICKa3bIBAaHUS u
OTpUIAHUS
BBICKA3bIBaHHUI 0
CBOMCTBax
HaTypaJIbHBIX
YHCeL.;

° KoHncrpynposa
Th MaTeMaTHYeCKHUe
MIPEIOKEHUST C  T10
MOIIIBIO CBSI30K «H,
KUY, «ECIH. ..,
TO...».;

° Pemrate
TEKCTOBBIC  3aJauu
apu(pMeTUIECKIM
cImocooom,
HCIIOJIb30BAaTh
3aBHCHUMOCTH MEXIY
BEJIMYMHAMU
(ckopocTh,  Bpewms,
paccTosiHue;  IIeHa,
KOJIMYECTRBO,
CTOUMOCTb U JIp.):
AHATH3UPOBATH u
OCMBICITUBATh TEKCT
3a/1a4w,
nepedopMyIpoBaT
b yCIIOBHUE,
U3BJICKATh
HEO0OXOUMBIC
JIaHHEIC,
YCTaHABIINBAThH
3aBHCHUMOCTH MEXKIY
BEJIMYMHAMU,

CTPOUTh




JIOTUYECKYIO
[ETIOYKY
pacCyXIEHHUIL. ;

° MopnenupoBaThb
XOJI pEIICHHS 331291
c MTOMOIIBIO
PHUCYHKA,

TaOJINIIEL;

CXEMBEI,

° [IpuBoaUTS,
pa3buparh, OLIEHUBAThH
pa3iMyHbIe pELICHUs,
3aIlUCH peueHuin
TEKCTOBBIX 3aJ1ay.;

° Kputnuecku
OLICHUBATh
MOJTy4YECHHBIN
pe3ynbTar,
OCYLIECTBIISATh
CaMOKOHTPOJIb,
MpOBEpsisi  OTBET Ha
COOTBETCTBHUE
YCIIOBHIO, HaXOJUTh
OIINOKH.

° Pemats 3agaumn
¢ moMoIIbI0 iepedbopa
BCEX BO3MOKHBIX
BAPUAHTOB.;

° 3HaAKOMUTBHCS C
HCTOpUEN

pa3BUTHS

apu(MeTHKH.;

Hroro no pazneny:

51

2.1. | Touka, mpsimas,

OTpPE30K, Y.

° Pacmioznasatn
Ha yepTexax,

PHUCYHKaX,

https://www.yaklass.ru/p/ma
tematika/5-klass/naturalnye-
chisla-13442/nachalnye-
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2.2.

Jlomanas.

2.3.

N3mepenue
JJIMHBI OTPE3Ka,
METPUYECKUE
€MHUILIBI
U3MEPEHHUS

JUIAHBEI.

2.4.

OKpyXHOCTb U

KpYT.

2.5.

[IpakTnueckas
paborta
«IoctpoeHue
y3opa u3

OKPY’KHOCTEN».

2.6.

VYrom.

2.7.

IIpsmon,
OCTpBIM, TYNOH
U pa3BEPHYTHIN

YTJIBL.

2.8.

N3mepenue

OIKCHIBATH,
UCTIONB3YsI

TCPMHUHOJIOTUIO, n
n300paxkaTh C

MTOMOIIIBIO YEPTEKHBIX
WHCTPYMEHTOB:
TOYKY, pSMYIO,
OTpE30K, Jy4Y, Yroi,
JIOMaHylo,
OKPY>KHOCTb.;

° Pacno3HaBarsn,
MPUBOJUTE TIPHUMEPHI
O00BEKTOB PEaJbHOTO
MUDa, UMEIOIINX
dbopMy  H3YUYCHHBIX
¢buryp, oleHUBaTh UX

TUHEIHBIE pa3Mephl.;

° Hcnonb3oBaTh

JINHENKY u
TPAHCIIOPTHP KakK
WHCTPYMEHTBI ISt
IIOCTPOEHHUS n

HU3MEPCHUA: UBMEPATH

JUTUHY OTpe3Ka,
BCJ'II/IIII/IHy yrna;
CTPOUTH OTPE30K
3aJaHHOMN JUTUHBI,
yroi, 3aJaHHON
BECJINYHHBI,;
OTKJIQJIBIBATh

LIUPKYJIEM  paBHbIE
OTpPE3KH, CTPOUTH
OKPY>KHOCTh
3aJJaHHOTO pajanyca.;
° N300paxkatsb

KOH(UTrypanuu

geometricheskie-poniatiia-
priamaia-otrezok-luch-

lomanaia-priamo_-13390

https://www.yaklass.ru/p/ma
tematika/5-klass/naturalnye-
chisla-13442/nachalnye-
geometricheskie-poniatiia-
priamaia-otrezok-luch-

lomanaia-priamo_-13390

https://resh.edu.ru/subject/le
sson/7740/conspect/234850/

https://resh.edu.ru/subject/le
sson/7736/conspect/312522/

https://xn--j1ahfl.xn--
plai/library/lovkij_tcirkul il

i_lyubov_k_okruzhnostyam

_132858.html

https://www.yaklass.ru/p/ma
tematika/5-
klass/geometricheskie-
figury-13743/ugol-
izmerenie-uglov-13410

https://www.yaklass.ru/p/ma
tematika/5-
klass/geometricheskie-
figury-13743/ugol-

izmerenie-uglov-13410

https://www.yaklass.ru/p/ma
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YTJIOB.

2.9.

[IpakTnueckas
pabora
«ITocTpoenue

YTJIOB»

TCOMETPHUICCKUX

buryp u3 OTPE3KOB,

OKPYKHOCTEH, 1504
qacTen Ha
HEJIMHOBAHHOMI U

KjIeryaTo  Oymare;
npeaJiaraTh,
OIINCKLIBATh 51
0o0CcyX1aTh CIOCOOBI,
AITOPUTMBI
MIOCTPOCHHS.;

° Pacno3naBath
u u3o0paxarb Ha
HEJIMHOBAHHOMU u
KJIETYATOM Oymare
NIPSIMOMH, OCTpBIH,
TYHOW, pa3BEPHYTHII
YTJIBL; CpaBHUBATH
yTJIBL.;

° Breraucnars
JUTAHBI OTPE3KOB,
JIOMAaHBIX.;

° Ilonumars wu
HCII0IL30BaTh npu
perieHnu 3a7a4

3aBUCUMOCTH MCKIAY

eAMHHULIAMU
METPUYECKON
CUCTEMBI Mep;
3HAKOMHUTHCS C
HEMETPUUYECKUMU
CUCTEeMaMHU Mep;

BbIpaXaTb JIIMHY B
Pa3JIMIHBIX CAWHUIAX

HU3MCPCHHUAL. ;

tematika/5-
klass/geometricheskie-
figury-13743/ugol-
izmerenie-uglov-13410

https://resh.edu.ru/subject/le
sson/2780/start/
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° Uccnenosats
burypsr "
KOH(UTypaIuH,

UCTIOJIB3YsT ITU(POBHIE

pecypchr;

Hroro no pazgeny: 12

3.1. | poGs. ° Moaenuposars | https://www.yaklass.ru/p/ma
B rpadudeckoii, | tematika/s-

3.2. |IlpaBunbHblE U
HETPaBUIbHBIC

IpooOH.

3.3. | OcHOBHOE CBO¥

CTBO JIpOOH.

3.4. | CpaBHeHue

JpoOeH.

3.5. | Cnoxenue u
BBIUMTAHUE
OOBIKHOBEHHBIX

Ipooeii.

peIMeTHOU dopme, ¢
MIOMOIIIBIO

KOMIIBIOTCpa ITOHATHUSA

u CBOMCTBA,
CBSI3aHHBIE c
OOBIKHOBEHHOM
IpoOBI0.;

° YuraTh u
3aIIMCELIBATh,
CpPaBHHBATH
OOBLIKHOBEHHBIE
npobu,  Tpeanararsb,
000CHOBBIBATh u

o0CcyX1aTh CIOCOOBI
yIOPSA0YMBAHUS
Ipobeit.;

] N300paxkaThb
OOBIKHOBEHHBIE APOOH
TOYKAMHU Ha
KOOPAVHATHOU
MIPSIMOM;
HCII0JIb30BATh
KOOPJIUHATHYIO
MPSMYIO Ui

cpaBHEHHMs poleii.;

klass/obyknovennye-drobi-
13744/delenie-s-ostatkom-
poniatie-obyknovennoi-
drobi-13672

https://www.yaklass.ru/p/ma
tematika/5-
klass/obyknovennye-drobi-
13744/pravilnye-i-
nepravilnye-drobi-
smeshannye-chisla-poniatie-

zapis-i-chtenie-13674

https://resh.edu.ru/subject/le
sson/705/

https://www.yaklass.ru/p/ma
tematika/5-
klass/obyknovennye-drobi-
13744/sravnenie-
obyknovennykh-drobei-
13675

https://www.yaklass.ru/p/ma
tematika/5-
klass/obyknovennye-drobi-
13744/slozhenie-i-

vychitanie-obyknovennykh-
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° dopmynupoBa

Thb, 3aIllMChIBaTh C

OyKkB

CBOUCTBO

IIOMOIIIBIO
OCHOBHOE
OOBIKHOBEHHOI
IpoOu; HMCIOJIb30BaTh
OCHOBHOE  CBOMCTBO
Ipobu JUTS
COKpaIIeHus 1pooer 1
MpUBEIIEHUS IpoOU K
HOBOMY
3HAMEHATEIIO. ;

° [IpeacraBnsaTh
CMEIlIaHHyI0 JApo0b B
BHUJIE HEMPABUIILHON U
BBIICIIATE LEIIYIO
JacTh qucia nu3
HEMPaBUJILHOU
Ipoowu.;

° BremomaaTh
apupMeTHIECKHe
JelcTBUS C
OOBIKHOBEHHBIMU
Ipo0siIMH; TPUMEHSTH
CBOMCTBA
apudmeTHuyecKux
JelcTBUM JUISt
palroOHAIN3aI
BBIYHCIICHHIA.

° BreimonaaTs
MNPUKUJIKY M OILIEHKY
pe3yJibTara
BBIYHCIICHHI,
npeasiaraTh n

NPUMEHATh  IPUEMBI

drobei-i-smeshannykh-
chisel-13676



https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/slozhenie-i-vychitanie-obyknovennykh-drobei-i-smeshannykh-chisel-13676
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/slozhenie-i-vychitanie-obyknovennykh-drobei-i-smeshannykh-chisel-13676

MIPOBEPKHU
BBIYHCIICHHIA.

° IIpoBoauTh
HCCIICIOBAHUS
CBOWCTB Ipo0ei,
OTHPASChH Ha
YHCIIOBEIC
9KCIIEPUMEHTHI (B TOM
gyucjae ¢ ITOMOIIBIO
KOMITbIOTEPA);

° Pacrnio3naBath
HCTUHHBLIC W JIOKHEIC
BBICKA3bIBAaHUS 0
Ipo0sX,  TMPUBOIUTH
MIPUMEPBI u
KOHTPIIPUMEPHI,
CTPOUTH
BBICKA3bIBAaHUS u
OTPHUIIAHHS
BBICKA3bIBaHUM. ;

° Pemrats
TEKCTOBBIC  3a/a4H,
coJiepxKalime
IpOoOHBIE JaHHBIC, U
3a7a91 Ha
HAaXO0XJIECHUE  YacTH
LIeJIOT0 U IEJOT0 0

€ro 4acTH, BBIABJIIATH

ux CXOJCTBa U
pasnuyus.;
° MopnenupoBaThb

XOJI peIIeHus 3aJa49M C
MIOMOLIBI0  PHUCYHKA,
CXEMBI, TAOJIHULIBL.;

° IIpuBoauTs,

pazbupath, OIICHUBATH




pa3lInyHbIE PpELICHUS,
kBN (97 peleHuit
TEKCTOBBIX 33]1a4.;

° Kputnuecku
OLICHUBATh
MOJTy4YECHHBIN
pe3yibTar,
OCYIIECTBIISATh
CaMOKOHTPOJIb,
MpoBeEpsii OTBET Ha
COOTBETCTBHUE
YCIIOBUIO, HAaXOAHUTh
OIIIMOKHU.;

° 3HAKOMUTBHCS C

HUCTOPUEN  pa3BUTHSA

apu(pMeTHKH.
3.6. | Cmerrannas ° Monenuposats | https://resh.edu.ru/subject/le
JpOoOb. B rpadudeckoi, | sson/7761/conspect/288261/
npeaMeTHou dopme, ¢
IIOMOIIBIO
3.7. | YMHOXeHue u https://www.yaklass.ru/p/ma
KOMITIBIOTEPA ITOHATUA .
JICIICHUE tematika/5-
Hu CBOMCTBA, .
OOBIKHOBEHHBIX klass/obyknovennye-drobi-
CBsI3aHHBIC C L.
Tpooeii; 13744/umnozhenie-i-
OOBIKHOBEHHOM . ]
B3aWMHO- delenie-obyknovennoi-
poOkI0.; . )
oOpaTHbIE drobi-na-naturalnoe-chislo-
° Yurath 51
Ipoowu. 13677
3aI1MChIBATh,
3.8. | Pemenue CPaBHHBATh https://resh.edu.ru/subject/le
TEKCTOBBIX OOBIKHOBEHHEBIE sson/706/
3azay, npobu,  Tpeanararsb,
CoJIepIKaIINX 000CHOBBIBaTh u
IpooH. o0CyXIaTh CIOCOOBI
(0] (6} a .
3.9. | OcHOBHBIE YHOPAAOHHBATIA https://resh.edu.ru/subject/le
po0eit. ;
3a/1a4mn Ha sson/7780/conspect/287888/
Jpoou. https://resh.edu.ru/subject/le



https://resh.edu.ru/subject/lesson/7761/conspect/288261/
https://resh.edu.ru/subject/lesson/7761/conspect/288261/
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/umnozhenie-i-delenie-obyknovennoi-drobi-na-naturalnoe-chislo-13677
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/umnozhenie-i-delenie-obyknovennoi-drobi-na-naturalnoe-chislo-13677
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/umnozhenie-i-delenie-obyknovennoi-drobi-na-naturalnoe-chislo-13677
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/umnozhenie-i-delenie-obyknovennoi-drobi-na-naturalnoe-chislo-13677
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/umnozhenie-i-delenie-obyknovennoi-drobi-na-naturalnoe-chislo-13677
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/umnozhenie-i-delenie-obyknovennoi-drobi-na-naturalnoe-chislo-13677
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744/umnozhenie-i-delenie-obyknovennoi-drobi-na-naturalnoe-chislo-13677
https://resh.edu.ru/subject/lesson/706/
https://resh.edu.ru/subject/lesson/706/
https://resh.edu.ru/subject/lesson/7780/conspect/287888/
https://resh.edu.ru/subject/lesson/7780/conspect/287888/
https://resh.edu.ru/subject/lesson/7779/start/287920/

° N300paxath sson/7779/start/287920/"

OOBIKHOBEHHBIE APOOH

3.10 | [Mpumenenue 61 https://resh.edu.ru/subject/le
TOYKaMHU Ha
OyKB TUTS sson/1429/
KOOPJIMHATHOMN
3alucu
MPSAMOI;
MaTeMaTN4YCCKN
. HCIOJIb30BATh
X BBIPAKCHUU U
. KOOpIMHATHYIO
MPEJI0KEHU I
NPSIMYIO JUIst

CpaBHEHUs IpOOEi. ;

° dopmynupoBa
Th, 3allMCHIBATL C
MTOMOIIBIO OyKB
OCHOBHOE  CBOWCTBO
OOBIKHOBEHHOM
Ipo0u; HMCIOJb30BaTh
OCHOBHOE  CBOMCTBO
Ipodu ISt
COKpalIeHHs Ipo0er 1
MpUBEJICHUS Jpodu K
HOBOMY
3HAMEHATEIO.

° IIpeacrasniaTs
CMEIIaHHyI0 JApo0b B
BHUJIE€ HEMPABUIILHON U
BBIICIIATE ey
4acTh qHclia u3
HEIPaBUIILHON
podu.;

° BremomHATh
apupMeTHIeCcKue
JefcTBUSA C
OOBIKHOBEHHBIMU
IpOoOsSIMU; TIPUMEHSITH
CBOMCTBa
apudmeTnuecKux

e CTBUI JIs



https://resh.edu.ru/subject/lesson/7779/start/287920/
https://resh.edu.ru/subject/lesson/1429/
https://resh.edu.ru/subject/lesson/1429/

paloHaIN3aIUH
BBIYHCIICHHIA.

° BrImomsaTs
MPUKUJIKY MU OILICHKY
pe3yibTaTta
BBIYMCIICHHI,
npejaiaraTh u
IIPUMEHATh  NIPUEMBI
MIPOBEPKHU
BBIYHCIICHHI.

° IIpoBoauTh
HCCIICIOBAHUS
CBOWCTB nIpo0ei,
OTHPASChH Ha
YHCIIOBBIC
9KCIIEPUMEHTHI (B TOM
yyuciae ¢ IOMOIIBIO
KOMITBIOTEpA).;

° Pacno3znaBath
HCTUHHBLIC W JIOKHEIC
BBICKAQ3bIBaHHS 0
npo0siX, TMPHUBOAMUTH
MIPUMEPBI u
KOHTPIIPUMEPHI,
CTPOUTH
BBICKQ3bIBaHHS u
OTPHULIAHUS
BBICKA3bIBaHUM. ;

° PemraTs
TEKCTOBLIC  3a/auH,
coJiepxKaliue
IpoOHBIE JaHHBIC, U
3a1a9u Ha
HaXOXXACHHUE  YacTH
1IeJIOT0 U IEJIOTO IO

€ro 4acTu, BBbIABJIATH




nux CXOJICTBA u
paznnuus.;

° MopnenupoBaTh
XO/J1 peleHus 3a]Ja4H C
MOMOIIIBKD  PUCYHKA,
CXEMBbI, TaOJIULIBL.;

° [TpuBoauTs,
pa3bupark, OLICHUBATH
pa3jInyHbIE PpELIEHUs,
3aIuCcH peteHuni
TEKCTOBBIX 33]1a4.;

° Kputnuecku
OLICHUBATh
MIOJIy4YECHHBIN
pe3ynbTar,
OCYIIECTBIISATh
CaMOKOHTPOJIb,
MpoBepsii OTBET Ha
COOTBETCTBHUE
YCIIOBUIO, HAaXOAUTh
OIIUOKMU.;

° 3HaKOMUTHCA C

HUCTOPUEH  pa3BUTHUS

apu(MeTuKu.;
Hroro mo paznueny: 61
4.1. | MHOTOYTrOJIbHH e  OmuchIBaTH, https://resh.edu.ru/subject/le
KH. UCTIOJB3YS sson/7727/main/325313/
TEPMUHOJIOTHIO, ]
4.2. | Yersipéxyroinb https://resh.edu.ru/subject/le
n300paxkaThb C
HHUK, sson/7733/start/233518/
TIOMOIIIBIO
MPSIMOYTOJIbHU
YEPTEKHBIX
K, KBajpar.
MHCTPYMEHTOB M OT
4.3. | [IpakTuueckast 1 pyku, Mozenuposats | https://resh.edu.ru/subject/le

pabora

sson/7727/main/325313/



https://resh.edu.ru/subject/lesson/7727/main/325313/
https://resh.edu.ru/subject/lesson/7727/main/325313/
https://resh.edu.ru/subject/lesson/7733/start/233518/
https://resh.edu.ru/subject/lesson/7733/start/233518/
https://resh.edu.ru/subject/lesson/7727/main/325313/
https://resh.edu.ru/subject/lesson/7727/main/325313/

«IToctpoenue
MIPSIMOYTOJIbHU
Ka C 3aJIaHHBIMU
CTOpOHAMHU Ha
HEJIMHOBAHHOM

Oymare».

4.4,

TpeyronabHUK.

4.5.

IInomans u
MIEPUMETP
MPSAMOYTOJIbHU
Ka Hu
MHOT'OYTOJIbHUK
OB, COCTaBIICHH
BIX 3
MPSMOYTOJIbHU
KOB, €IWHHIIBI
U3MEPEHUS

IJIomiau.

4.6.

Ilepumerp
MHOT'OYTOJIbHUK

a.

u3 Oymaru
MHOTOYTOJIbHUKH. ;
° [IpuBouTH
IIpUMEpPBl  OOBEKTOB
peasbHOro MHpA,
uMermmx  Gpopmy
MHOT'OYTOJIbHUKA,
MPSIMOYTOJIbHUKA,
KBajipara,
TPEyroJibHUKA,
OLICHUBATh 150:4
JIMHEHHBIE
pasMepsl.;

° Beraucnsars:
epuMeTp
TPEYTOJIbHUKA,
MPSIMOYTOJIbHUKA,
MHOT'OYTOJIbHUKA;
ILIOIATb
MPSIMOYTOJIbHUKA,
KBaJpara.;

e  U3ob6paxarh
OCTpPOYTOJIbHBIE,
MpSIMOYTOJIbHBIE U
TYHOYTOJIbHBIE
TPEYTOJIbHUKU. ;

e Crpoutsp  Ha
HEIIMHOBAHHOM u
KJeTyaTo  Oymare
KBaJpar H
MPSIMOYTOJIBHUK €
3aJJaHHBIMHA
JUTMHAMHU CTOPOH.;

° HUccnenosats
CBOMCTBaA

MPSAMOYTOJIBHUKA,

https://www.yaklass.ru/p/ma
tematika/5-
klass/geometricheskie-
figury-13743/treugolnik-
ploshchad-treugolnika-
13425

https://resh.edu.ru/subject/le
sson/7732/conspect/325582/

https://resh.edu.ru/subject/le
sson/4270/start/162590/



https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-figury-13743/treugolnik-ploshchad-treugolnika-13425
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-figury-13743/treugolnik-ploshchad-treugolnika-13425
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-figury-13743/treugolnik-ploshchad-treugolnika-13425
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-figury-13743/treugolnik-ploshchad-treugolnika-13425
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-figury-13743/treugolnik-ploshchad-treugolnika-13425
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-figury-13743/treugolnik-ploshchad-treugolnika-13425
https://resh.edu.ru/subject/lesson/7732/conspect/325582/
https://resh.edu.ru/subject/lesson/7732/conspect/325582/
https://resh.edu.ru/subject/lesson/4270/start/162590/
https://resh.edu.ru/subject/lesson/4270/start/162590/

KBaJIpaTa MyTEM
JKCIIEPUMEHTA,
HaOII0ICHUS,
MU3MEPEHHUS,
MOJICJINPOBAHUS;
CpPaBHUBATH
CBOMCTBA KBaJpara u
MpsIMO YTOJIbHUKA. ;
e  KoHcTpyupona
Thb MaTeMaTUYECKUe
MpEeAJIOKEHUS c
MOMOIIBI0  CBSI30K
«HEKOTOPBIIN»,
«II000M».;

e  Pacno3naBarb
WCTUHHBIE U JIO)KHBIC
BBICKA3bIBAHUS 0
MHOT'OYTOJIbHUKAX,
MPUBOAUTH TPUMEPDI
Y KOHTPIPUMEPHI. ;

e  lccnenoBath
3aBUCUMOCTh
IJIOIAaM  KBajapara
OT  JUIMHBI  €ro
CTOpPOHBL.;

e  licnons3oBaTh
CBOMCTBA
KBaJPaTHOM  CETKHU
TSt MTOCTPOCHUS
¢uryp;  pa3buBatb
MPSIMOYTOJIBHUK ~ Ha
KBaJpaThI,
TPEYTOJIbHUKY;
COCTaBISTh (DUTYPBI
U3  KBaJgpatoB U

MPSIMOYTOJIBHUKOB 1




HAXOIUTh 150,
TJI0IA/Ih, pa30MBaTh

burypst Ha

IIPSAMOYT'OJIBHUKUA U1

KBaJpaThl H
HaXOJIHUTh HX
IIOIIA/Ib. ;

e  Brpaxats
BEJIMUMHY IUIOLIAU
B pa3IMYHbIX
eANHULIAX
U3MEPEHUS
METPUUYECKOI
CUCTEMBI Mep,
MMOHUMATh u
UCIIOJIH30BATh
3aBHCHUMOCTH MEXIY
METPUYECKUMU
eIUHULIAMU
HU3MEPEHUS
TJIOIIAIH. ;

®  3HAaKOMHUTHCS C
npuMepamMmu
MIPUMEHEHUS
TJIOIIATH u
nepumeTpa B
MPaKTUYECKHUX
CUTYaIUsX.;

e  Pemarp 3amaun
U3 peajbHOM KU3HU,
npeajiaraTh u
00cyxaaTh
Pa3IUYHBIE CTIOCOOBI

peliCHus 3a4a4.,

Hroro no pazneny:

13




5.1.

JlecsaTnanas

3aMmuch APoOei.

5.2.

CpaBHeHue
JECATUYHBIX

IpoOeii.

5.3.

JencTBus c
JIeCATUIHBIMU

JIPOOSIMH.

5.4,

OkpyriieHue
JECSITUIHBIX

JIpOOeH.

5.5.

Pemenue
TEKCTOBBIX
3a;ad,
CoAEpKAIIMNX

Jpoowu.

5.6.

OCHOBHEBIE
3a7a4u HA

Jpoowu.

° [IpencraBnsaTh
JECATUYHYIO IpoOb B
BUJIE
OOBIKHOBCHHOM,
YUTATh u
3aIMKChIBaTh,
CpaBHUBATH
JeCATUYHBIE Jpodu,
npeJaraTh,
000CHOBBIBaTh u
00cyX1aTh CrocoObI
YHOPSI0YUBAHUS
JECATUYHBIX
Jpo0ei.;

e  l300paxars
JECSITUUHbIE  pOoOU
TOYKAMH Ha
KOOPJIMHATHOM
MPSIMOM..;

° BoIsBISATE
CXOJICTBa "

pa3ianuunsa IpaBHJI

apuQMeTHIECKUX
JNeUCTBUI C
HaTypaJlbHbIMU
YHUCcIIaMHu H
JECATUUYHBIMU

JIpOOSMH, OOBSICHATD
ux.;
®  BEINONIHATH
apudmMeTHuecKue
JIEUCTBUS c
JIECATUIHBIMHU
Ipo0sIMU;

BBIINIOJIHATD

MIPUKHUJIKY U OLIEHKY

https://resh.edu.ru/subject/le
sson/704/

https://resh.edu.ru/subject/le
sson/718/

https://www.uchportal.ru/vid
eo/vic/matematika 5 klass/

desjatichnye_drobi

https://interneturok.ru/lesson
/matematika/5-
klass/desjatichnye-drobi-
slozhenie-i-vychitanie-
desjatichnyh-

drobej/okruglenie-chisel

https://interneturok.ru/lesson
/matematika/5-
klass/desjatichnye-drobi-
slozhenie-i-vychitanie-
desjatichnyh-

drobej/okruglenie-chisel

https://resh.edu.ru/subject/le
sson/7780/start/287889/



https://resh.edu.ru/subject/lesson/704/
https://resh.edu.ru/subject/lesson/704/
https://resh.edu.ru/subject/lesson/718/
https://resh.edu.ru/subject/lesson/718/
https://www.uchportal.ru/video/vic/matematika_5_klass/desjatichnye_drobi
https://www.uchportal.ru/video/vic/matematika_5_klass/desjatichnye_drobi
https://www.uchportal.ru/video/vic/matematika_5_klass/desjatichnye_drobi
https://interneturok.ru/lesson/matematika/5-klass/desjatichnye-drobi-slozhenie-i-vychitanie-desjatichnyh-drobej/okruglenie-chisel
https://interneturok.ru/lesson/matematika/5-klass/desjatichnye-drobi-slozhenie-i-vychitanie-desjatichnyh-drobej/okruglenie-chisel
https://interneturok.ru/lesson/matematika/5-klass/desjatichnye-drobi-slozhenie-i-vychitanie-desjatichnyh-drobej/okruglenie-chisel
https://interneturok.ru/lesson/matematika/5-klass/desjatichnye-drobi-slozhenie-i-vychitanie-desjatichnyh-drobej/okruglenie-chisel
https://interneturok.ru/lesson/matematika/5-klass/desjatichnye-drobi-slozhenie-i-vychitanie-desjatichnyh-drobej/okruglenie-chisel
https://interneturok.ru/lesson/matematika/5-klass/desjatichnye-drobi-slozhenie-i-vychitanie-desjatichnyh-drobej/okruglenie-chisel
https://interneturok.ru/lesson/matematika/5-klass/desjatichnye-drobi-slozhenie-i-vychitanie-desjatichnyh-drobej/okruglenie-chisel
https://interneturok.ru/lesson/matematika/5-klass/desjatichnye-drobi-slozhenie-i-vychitanie-desjatichnyh-drobej/okruglenie-chisel
https://interneturok.ru/lesson/matematika/5-klass/desjatichnye-drobi-slozhenie-i-vychitanie-desjatichnyh-drobej/okruglenie-chisel
https://interneturok.ru/lesson/matematika/5-klass/desjatichnye-drobi-slozhenie-i-vychitanie-desjatichnyh-drobej/okruglenie-chisel
https://interneturok.ru/lesson/matematika/5-klass/desjatichnye-drobi-slozhenie-i-vychitanie-desjatichnyh-drobej/okruglenie-chisel
https://interneturok.ru/lesson/matematika/5-klass/desjatichnye-drobi-slozhenie-i-vychitanie-desjatichnyh-drobej/okruglenie-chisel
https://resh.edu.ru/subject/lesson/7780/start/287889/
https://resh.edu.ru/subject/lesson/7780/start/287889/

pe3yabpTaTa
BBIYHCIICHHH.

e  [IpumeHsTH
CBOICTBA
apu(hMETHUIECKUX
NEeUCTBUHI IUIA
panMoHaNIU3aUN
BBIYHCIICHHIA.

e [IpumeHsTh
MIPABUIIO
OKpYTJICHUS
JECATUIHBIX
Jpo0ei.;

° [IpoBoauTH
MCCJICIOBAHUS
CBOWCTB
JECATUYHBIX Ipo0eH,
OTHPAasCh Ha
YHCIIOBBIC
OKCIIEpUMEHTHl (B
TOM YHUCIIe c
MTOMOILIBIO
KOMITbIOTEPA),
BBIJIBUTATh
TUTIOTE3bI u
MIPUBOIUTH ux
000CHOBAHUS. ;

e  Pacno3HaBaTh
WUCTUHHBIC U JIOKHBIC
BBICKA3bIBAHUS 0
Ipo0sX, TPUBOAUTH
TIPUMEPBI "
KOHTPIIPUMEDHI,
CTPOUTH

BBICKA3bIBaAHUA n




OTPULIAHUS
BBICKA3LIBAHMIA.

° Pemiats
TEKCTOBBIC 3a7ayH,
cojeprKaliue
JIpOOHBIE JaHHBIC, W
Ha HaXO0XACHHUE
yacTu  IEJIOr0 |

OeJIoro 1o €ro 4acTtu,

BBISIBIIATH ux
CXOJICTBA u
paziau4us.;

° MoaenupoBars
XOJ1 peuIeHUs 3a]1a4u
c ITOMOIIIBIO
PHUCYHKa, CXEMBI,
TaOJIULIBL.
[IpuBoaUTS,
paz0oupars,
OLICHUBATh
pazIuYHbIC
penieHus, 3aIIiCH
pEelIeHUI TEKCTOBBIX
3aj11ad4.;

e  OmnepupoBatb
JIpOOHBIMU UYHCIAMHU
B peanbHBIX
JKM3HEHHBIX
CUTYaIusX.;

e  Kpurnuecku
OLICHUBAThb
MOJTYYECHHBIHN
pe3ynbTar,
OCYILIECTBIISTh
CaMOKOHTpOJIb,

IIpOBEPsIsi OTBET Ha




COOTBETCTBHE
YCIIOBUIO, HAXOIUTh
OIINOKH.

e  3HaKOMUTLCH C
HUCTOPUECH pa3BUTHSA

apu(METHKHU. ;

Utoro no pazneny:

48

6.1. | MHOTOrpaHHHUK

u.

6.2. | U3o0pakeHue
MHOTOTPaHHUK

OB.

6.3. | Monenu
IPOCTPAHCTBEH

HBIX TCJI.

6.4. | [IpsmoyronbHbI
i
napasulesenurne

I, KyO.

6.5. | Pa3Béprku xyba

u
napajuieseume

na.

6.6.. | [IpakTrueckas
pabora
«Pa3BépTKa

KyOay.

e  Pacno3naBatb
Ha yeprexax,
PHUCYHKaX, B
OKpYXarolleM MHpe
MPSIMOYTOJIbHBIN
napasuieNienumnesn,
KyoO,
MHOTOT'PAaHHUKH,
OTIHCHIBATh,
UCIIONB3YS
TEPMHHOJIOTHIO,
OLICHUBATh
JINHEHBIE
pa3Mepsl.;

° [IpuBouTh
pUMepbl  O0OBEKTOB
peaibHOTO Mupa,
umeromux  Gopmy
MHOT'OTpaHHUKA,
HPSIMOYTOJIBHOTO
napajuiesienunenaa,
Kyoa.;

e  U3ob6paxath
Ky0O Ha KJIeT4yaToi
Oymare.;

° HUccnenosats

CBOICTBa KyoOa,

https://resh.edu.ru/subject/le
sson/2780/start/

http://www.posobiya.ru/SRE
DN_SKOOL/MATEM/027/i
ndex.html

https://videouroki.net/razrab
otki/prostranstvennye-tela-

mnogogranniki.html

https://www.yaklass.ru/p/ma
tematika/5-
klass/geometricheskie-tela-
13832/priamougolnyi-
parallelepiped-opredelenie-
svoistva-13545

https://www.yaklass.ru/p/ma
tematika/5-
klass/geometricheskie-tela-
13832/priamougolnyi-
parallelepiped-razvertka-
13552

https://resh.edu.ru/subject/le
sson/7790/start/325244/



https://resh.edu.ru/subject/lesson/2780/start/
https://resh.edu.ru/subject/lesson/2780/start/
http://www.posobiya.ru/SREDN_SKOOL/MATEM/027/index.html
http://www.posobiya.ru/SREDN_SKOOL/MATEM/027/index.html
http://www.posobiya.ru/SREDN_SKOOL/MATEM/027/index.html
https://videouroki.net/razrabotki/prostranstvennye-tela-mnogogranniki.html
https://videouroki.net/razrabotki/prostranstvennye-tela-mnogogranniki.html
https://videouroki.net/razrabotki/prostranstvennye-tela-mnogogranniki.html
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-tela-13832/priamougolnyi-parallelepiped-opredelenie-svoistva-13545
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-tela-13832/priamougolnyi-parallelepiped-opredelenie-svoistva-13545
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https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-tela-13832/priamougolnyi-parallelepiped-opredelenie-svoistva-13545
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-tela-13832/priamougolnyi-parallelepiped-opredelenie-svoistva-13545
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-tela-13832/priamougolnyi-parallelepiped-razvertka-13552
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-tela-13832/priamougolnyi-parallelepiped-razvertka-13552
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-tela-13832/priamougolnyi-parallelepiped-razvertka-13552
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-tela-13832/priamougolnyi-parallelepiped-razvertka-13552
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-tela-13832/priamougolnyi-parallelepiped-razvertka-13552
https://www.yaklass.ru/p/matematika/5-klass/geometricheskie-tela-13832/priamougolnyi-parallelepiped-razvertka-13552
https://resh.edu.ru/subject/lesson/7790/start/325244/
https://resh.edu.ru/subject/lesson/7790/start/325244/

6.7.

O06BéM  KkyOa,
PSIMOYTOJTBHOT
0

napajuiesenumne

na

MPSIMOYTOJIBHOTO
napajuieienunesaa,
MHOTOTPaHHUKOB,
UCTIOJIB3YS MOJISIH.
. Pacno3naBath
u n300pakaTh
pa3BEPTKU Kyba W
napajuieNienunea. ;
° MoaenupoBaThb
KyO u
napajuieNienunea u3
Oymaru # mpoYMX
MaTepHuaJoB,
00BACHATL  CIIOCOO
MOJICTTUPOBAHUSL. ;

° Haxonutb
HU3MEPCHHUS,
BBIYMCIIATH IUIOLIAAEL
MMOBEPXHOCTH; O0BEM
KyOa,
MPSIMOYTOJIBHOTO
napasuieNienumnena;
HCCIIeIOBATh
3aBUCHUMOCTH
o0pémMa Kyba oOT
JUIMHBL ero peopa,
BBIIBUTaTh 51
000CHOBBIBATh
TUIIOTE3Y.;

° HaOmromare u
MIPOBONTH
aHAJIOTU U MEXTY
MOHATHSIMHA
IIomaau 1 oonéMma,

nepuMerpa u

https://resh.edu.ru/subject/le
sson/7730/conspect/272355/



https://resh.edu.ru/subject/lesson/7730/conspect/272355/
https://resh.edu.ru/subject/lesson/7730/conspect/272355/

IUIOIIA TN
MMOBEPXHOCTH.;

° Pacno3naBath
WCTUHHBIE 1 JIOXKHBIC
BBICKA3bIBaHMSA 0
MHOTOTpaHHUKaX,
MIPUBOJIUTH ITPUMEPHI
U KOHTPIPUMEPHI,
CTPOUTH
BBICKA3bIBaHMSA H
OTPULAHHUS
BBICKQ3BIBAaHU. ;

° Pemartp 3amaun

nu3 peaHLHOﬁ KH3HU.,

Hroro no pasaciy:

7.1.

[ToBTOpEHUE
OCHOBHBIX
TTOHATHH Hu
METOJIOB Kypca
5 KJ1acca,
00001IeHne

3HAHUHN

®  Brruucisire
3HAYCHUS
BBIPAKECHU,
COJIepKAIINX
HaTypaJbHbIE YHCIIA,
OOBIKHOBEHHBIE U
JECATHYHBIE TpOoOH,
BBITIOJIHSTh
npeoOpa3oBaHus
YHCell.;

e  Bribupats
crocod CpaBHEHHUS
YUCEN, BEIYUCIICHUH,
MIPUMEHATH CBOMCTBA
apupMeTHIECKUX
JICCTBUU JUTSE
parmoHaIH3aIun
BBIUHCIICHUIA.;

e  OcCyuUIecTBIATh

CaMOKOHTPOJIb

https://foxford.ru/wiki/mate
matika/zadachi-na-rabotu
https://foxford.ru/wiki/mate
matika/zadachi-na-dvizhenie
https://foxford.ru/wiki/mate
matika/zadachi-na-

dvizhenie-po-vode



https://foxford.ru/wiki/matematika/zadachi-na-rabotu
https://foxford.ru/wiki/matematika/zadachi-na-rabotu
https://foxford.ru/wiki/matematika/zadachi-na-dvizhenie
https://foxford.ru/wiki/matematika/zadachi-na-dvizhenie
https://foxford.ru/wiki/matematika/zadachi-na-dvizhenie
https://foxford.ru/wiki/matematika/zadachi-na-dvizhenie
https://foxford.ru/wiki/matematika/zadachi-na-dvizhenie-po-vode
https://foxford.ru/wiki/matematika/zadachi-na-dvizhenie-po-vode
https://foxford.ru/wiki/matematika/zadachi-na-dvizhenie-po-vode
https://foxford.ru/wiki/matematika/zadachi-na-dvizhenie-po-vode
https://foxford.ru/wiki/matematika/zadachi-na-dvizhenie-po-vode
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BBIIOJTHAEMBIX
NEeUCTBUHI
CaMOIIPOBEPKY
pe3ynbTaTa

BBIUMCIICHHI. |

MNPUMCHATH

y4eOHBIX

IIPEIMETOB.;
pa3sHbIMU

crocodamu,

CpaBHHBATb

croco0;

° Penrate 3amaun

W3 pPEalbHOM KU3HHU,

MaTeMaTHYCCKUC
SHaHUA JJIA PCIICHUA

3aj1ady = U3 Jpyrux

° Pemartp 3amaun

CIIOCOOBI PCUICHUA
3aJa4u, BLI6I/Ip aTb

palMOHAIBHBIN

Hroro mo paznueny: 10

OBIIEE KOJIMYECTBO | 204 |17 0
YACOB 110 [TPOTPAMME

TEMATHUYECKOE INTAHUPOBAHUME YYEBHOI'O KYPCA (ITO TOJAM OBYYEHU)

5 xmacc (Bcero 204 gaca, 6 yacoB B HEJEIIO)

HasBanne
paszerna OCHOBHOE COJIep)KaHNE
(Tembl)

Kypca (ancno

94acoB)

OcCHOBHEIE

oOydJaronmxcs

BUJIBI

JCATCIIbHOCTH




HarypanbHbie
YHUCIa.
HeiicTBus c
HaTypajibHbIMU

qucjiaMu

(51 9)

JecsaTudHas cucrema cuuciie
HUS. PAn HarypaiabHBIX
yucen. HarypanbHblii psn.
UYucno 0. HarypanbHble

JucCiia Ha KOOp ,HHHaTHOﬁ

IIPSAIMOM. CpaBHenue,
OKpYIJIEHUE  HaTypaJIbHbIX
qucen.

Apudmernueckue AEUCTBUS
C HaTypaJIbHbIMH 4YHCIIaMH.
CBoii cTBa Hyns IpH
CIIO)KEHHH U YMHOXEHUH,
CBOMCTBA €OUHUIBI MpU
YMHOXCHHH. [Tepemectu

TCJIBHOC MW COYCTATCIIBHOC

CBOM CTBa CJOXEHUSI U
YMHOXCHUS,
pacrpenenuTeIbHOe

CBOMCTBO YMHOKEHHS.
Jlenurtenu U KpaTHbIE YUCIIA,

pa3 JIOKCHHEC YHCJIa Ha

MHOXUTENMU. Jlenenune ¢
ocratkoM.  IIpocteie m
COCTaBHBIE qucia.

[Tpu3Haku e AMMOCTH Ha 2,
5,10, 3,9.
Crenenbp ¢ HaTypaJbHBIM

IIOKa 3aTCJICM.

UYurath, 3anuChIBaTh, CPAaBHUBATh HATypaJIbHbBIC
yHcia, NpelaratTb M OOCYXKIaTh CHOCOOBI
YIOPSAOYMBAHUS YHCE.

N300paxaTh KOOPAUHATHYIO MPSIMYIO, OTMEUaTh
4yyclla TOYKaMU Ha KOOPIMHATHOW IPSIMOH,
HaXOJIUTh KOOPJIY HAThbl TOUKH.

HccrnenoBate CBOWCTBA HATYpajJbHOrO psAIA,
yucen 0 v 1 nmpu CII0KEHUN U YMHOKECHUHU.
Hcnonb3oBate IIPABUIIO OKPYTJICHUS
HaTypAJIbHBIX YU CEIl.

Bemonuate  apudmeTnyeckue  JEMCTBUSA  C
HaTypaJIbHbl MU YMCJIaMH, BBIUUCIIATH 3HAYCHHUS
YHUCIIOBBIX BBIpaXe HHUM cO ckoOkamu u 6e3
CKOOOK.

3anuchiBaTh IPOU3BEACHWE B BUJE CTEICHH,
YUTATh CTENEHH, HCIOJIB30BATh TEPMHUHOJIOTHIO
(ocHOBaHMe, MOKa3aTelb), BBIYUCIATh 3HAUCHUS
CTEIICHEN.

BbINONMHATE NPUKUAKY M OLEHKY 3HA4CHUH
YHCJIOBBIX BBIPAXKEHUH, IIPEAIAraTh U IPUMEHSITh
IIPUEMBI IIPO BEPKU BBIYMCIICHUMN.
Hcnonbp3oBate pu BBIYHCIICHUAX
IIEPEMECTUTEIIBHOE U COYETATEIBbHOE CBOWMCTBA
CIIOKE€HUS W YMHOXEHUS, pac IpPeIeIuTeIbHOE
CBOWCTBO  YMHOXXEHUS;  (OPMYIHPOBAaTh U
OPUMEHSATh NpaBUiIa NPeoOpa3oBaHUs YUCIOBBIX
CBOMCTB

BBI paxeHun Ha OCHOBE

apuMeTUYECKUX JEeHCTBUM.




Yucnoseie BBIPAYKEHMUS;
1IOpsI TOK JE€HCTBHM.

Pemrenue TeKCTOBBIX 3amad
HAa Bce apupMeTH4ecKue
JICHMCTBUSI, HA JBWKECHHUE U

MOKYIIKH

HccnenoBaTh  YMCIOBBIE  3aKOHOMEPHOCTH,
BBIABUTaTh W OOOCHOBBIBATH  THIIOTE3BI,
¢dbopMynupoBath O0OOIIEHHS H BBIBOABI IO
pe3yiabTaTaM  MPOBEAEHHOTO  HMCCIEIOBAHUS.
dopMynHpoBaTh  OMpENCICHUS JACIUTENS |
KpaTHOT0, Ha3bIBaTh JICJIUTEIN U KPATHBIC YMCIA;
pacro3HaBaTh MPOCThIE U COCTABHBIE YHUCIA;
dbopmynupoBaTh W TOpHUME HATh IPH3HAKH
JIenuMocTh Ha 2, 3, 5, 9, 10; npuMeHsITh alrOpuT™
pa3lioKEHUs YHUCiia Ha MPOCThIE MHOXKUTEIH;
HAaXOJIUTh OCTAaTKH OT JEJICHUS W HEIMOJHOe
YacTHOE.

Pacno3naBatb WCTHHHBIC u JIOXKHBIC
BBICKA3bIBaHUSI O  HATypaJdbHBIX  YHCIaX,
PUBOUTH PUMEPHI K KOHTP MIPUMEPBI, CTPOHUTH
BBICKA3bIBAaHUS M OTPHIIAHHS BBl CKa3bIBAHUU O
CBOMCTBaxX HaTypallbHBIX YHCEI.
KouctpynpoBaTs MaTeMaTudeckue mpeiioxKeHus
C TI0 MOIIBIO CBSI30K «HY, «HIIH», «ECIH..., TO...».
Pemarp TekcToBbIC 3amaun  apuUPMETHICCKIM
CrocoboM, HCIMONIb30BaTh 3aBUCUMOCTH MEXITY
BeIMYMHAMU (CKO POCTh, BpEMsl, pPacCTOSHHUE;
IIEHa, KOJMYECTBO, CTOMMOCTh H  Jp.):
aHAJIM3UPOBATh M OCMBICIMBATh TEKCT 3aJlayH,
nepeopmMyIHpoBaTh YCIIOBHE, W3BJICKATh
HEO0OXOMMBIC JTaHHBIC, yCTaHaBIUBATh
3aBHUCHMOCTH MEXJy BEIUYHMHA MH, CTPOHTH
JIOTUYECKYIO LETIOYKY PACCYKICHUH.
MonenupoBaTh X011 pelIeHUs 3aa4u ¢ TTOMOIIBIO
pU CYHKa, CXEMBbI, Ta0JIHIIBI.

[TpuBoNTE, pa3OupaTh, OICHHUBATH Pa3IMYHBIC
perie Husl, 3aMUCH PEIICHN TeKCTOBBIX 3a/1a4.
Kputudecku orieHuBaTh NOMyYEHHBINA Pe3yabTarT,
OCy MIECTBJISITH CAMOKOHTPOIb, MPOBEPSIS OTBET
Ha COOTBET CTBHUE YCIIOBHIO, HAXOIUTH OITHOKH.
Pemate 3amaum ¢ momomipio Tepebopa Bcex

BO3MOJKHBIX BAPpHUAHTOB.




3HAKOMUTBCS C UCTOPHEH pa3BUTHS apu(DMETHKN

Haszsanue

paszena OcHOBHOE cojiepKaHne OcHOBHBIE BUJIbI JeSITeIbHOCTH
(TeMbI) oOyJaromuxcs

Kypca (ducino

9acoB)

Harnsiaaas Touka, mpsmas, oTpe3ok, | PacrosHaBarh Ha  yeprexax,  pHCYHKax,

reo  MeTpus.
JInaun Ha

IIJIOCKOCTH

(12 u)

nyd. Jlomanas. HM3mepenue

JUTUHBI OTpe3Ka,
METpUYECKHe eIMHUILIBI
U3MEpeHus JUINHBI.
OKpYy>KHOCTb U KpYT.

[IpakTuueckas pabora

«IlToctpo eHme y3opa wu3
OKPY>KHOCTEN».

VYron. IlpsMoi, ocTpsiid,
TYNOU U pa3BEPHYTHIN YTJIbIL.
N3mepe Hue yrios.
[IpakTnueckas pabota

«Iloctpo enue yrioB»

OIMUCbIBATb, HC TII0JB3YyA TCPMHHOJIOIUI0, U
n300paxarhb c MTOMOIIbIO 4epTEKHBIX
UHCTPYMEHTOB: TOUKY, MpPSIMYIO, OTPE30K, JIyd,
yToJ1, IOMaHYI0, OKPY>KHOCTb.

PacnioznaBath, NpUBOAUTE NPUMEPHI OOBEKTOB
peais HOTO MUpa, UMEIOINX (GOpMY M3yIEHHBIX
¢uryp, ore HUBaTh UX JIMHEHHbBIE pa3MepHl.
Hcnonp3oBartek JIMHEHKY M TPaHCHOPTHP Kak
HUHCTPYMCH Tbl JJIA TMOCTPOCHUA U HU3MCECPCHMUS:
M3MEpSTh JUIMHY OT pe3Ka, BEIUYHMHY YIJIa;
CTPOUTH OTPE30K 3aJaHHOM JUIMHBI, YTOI,
3aJJaHHON BEIMYMHBI;, OTKJIAAbIBATh IHUPKYJIEM
paB HBIE OTpPE3KH, CTPOUTH OKPYXHOCTb

3aIaHHOTO paaunyca. M3o0paxars KOHPUTypaIuu
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T€OMETPUUECKHUX buryp u3

OKPY’KHOCTEH, MX YacTel Ha HEJIMHOBAaHHOW WU

OTPE3KOB,

KJeTyaTol Oymare; mpemiararb, ONUCBHIBaTh U
00CyX J1aTh CIIOCOOBI, AJITOPUTMBI IOCTPOEHUS.
Pacrnio3naBath 1 1300pakaTh Ha HEJIMHOBAHHOM U
KJIeT 4aToii Oymare mNpsiMOM, OCTPBIHA, TYIOH,
Pa3BEPHYTHIN YIUIbI; CPABHUBATD YIJIBI.
BbruncnsaTe AMHBL OTPE3KOB, JOMAaHBIX.
[lonnmarts U HCIIOJIB30BATh IIPU PELICHHUN 33]a4
3aBU CUMOCTH MEXAY €IUHULIAMUA METPUYECKON
CUCTEMBI Mep; 3HAKOMUTHCS C HEMETPUUYECKUMU
CHUCTEMAaMU MEp; BBIPAXKaTh JUIMHY B Pa3INYHbIX
enuHuax usMepeHus. MccnenoBaTh GUrypsl u

KOH(UTYpaLUU, UCTIONB3Ys U(PPOBBIE PECYPCHI

OOBIKHOBEHHBI
e 1pobu
(614)

HpoOsb.

Hempa

IlpaBunbsHBIE U
BWJIBHBIE  JIpOOH.
OcHOBHOE CBOH CTBO J1po0H.
CpaBHenue 1po0eit.
CnoxxeHue W BbIUMTAHUE

OOBIK HOBEHHBIX JApOOEH.

CwmemanHast pOOb.
VYMHOXEHHE U JelICHHE
OOBIKHOBEHHBIX Ipobeii;

B3aUM HOOOpAaTHBIE APOOH.
Pemenne TekcTOBBIX 3ajmad,
CO  Jepxalmux  JpoOwu.
OcHOBHBIE 32 Jlaud Ha
IpoOH.

[Ipumenenne OykB ISt
3allUCH  MaTeMaTHYECKUX

BBIPAKECHUU U NIPEUIOKEHUN

MopnenupoBaTh B TpadUyecKoil, NpeaMeTHOI
¢dbopMe, C TMOMOIIBIO KOMIBIOTEpA MOHITHUS U
CBOWCTBA, CBSI3aH HBIC C OOBIKHOBEHHOU JPOOBIO.
Yurath u

3allMChIBaTh, CpaBHHBATb

OOBIKHOBEHHEIE I[pO6I/I, npeaiiararb,

O00OCHOBBIBaTH U 00CYXIaTb  CIOCO OBl
yIOPSA0YUBaHUS IpoOeit.

N306paxkaTh OOBIKHOBEHHBIE IPOOM TOYKaMHU Ha
KOOp  JMHAaTHOM  NOpsAMOM;  HCIIOJIB30BaTh
KOOPJMHATHYIO IIPsl MYIO Il CpaBHEHUs APOOeii.
dopMyITupoBaTh, 3aMKUCHIBATH C TIOMOIIBIO OYKB
OCHOB HOE€ CBOWCTBO OOBIKHOBEHHOW Jpodu;
UCIIOJIb30BaTh OC HOBHOE CBOICTBO JpoOu Juis
COKpallleHUs! JIpoOell M Mpu BeneHUs ApoOH K
HOBOMY 3HaMEHATEIIO.

[IpencraBnsaTh CcMemaHHyl JApoOb B BHIC
HEeNpaBWJIb HOW M BBIJIENATH LIETYI0 YacTh YHCIa

13 HEMpPaBWIBHON Apo0u.

BoinmonusATe  apudmernueckue  AEMCTBHS  C
OOBIKHOBEH  HBIMU  JpOOSIMH;  MPUMEHSTbH
CBOWCTBa apu(pMeTHUeCKuX JeHcTBHHA  1uid

panmoHaJIn3alunu BBIYHCIICHUI.




BrIMoMHATE NPUKUAKY W OIEHKY pe3ysibTara
BBIYMCIIC HU; TpeJiaraTh U MPUMEHSTh PUEMBI
IIPOBEPKU BbI YHCIICHUM.

[IpoBomuTh HCCIEOBAHUS CBOWCTB JpoOOEH,
OTHUPAsICh HAa YHCIIOBBIE KCIEPUMEHTHI (B TOM
YHUCJIE C MOMOIIBIO KOMITBIOTEPA).

Pacmo3naBarth HCTHHHBIC u JIOKHBIC
BBICKa3bIBaHUS O IPOOSX, TPUBOJAUTH MPUMEPHI U
KOHTPIPHUMEPHI, CTPO HWTh BBICKA3BIBAHHUS H
OTPHUILIAHUS] BBICKA3bIBAHUM.

Pemate  TekcTOBBIE  3amauu, — CoAepIKaIIue
IpOOHBIC JaH HbIC, M 3a/layd Ha HaXOXICHHUE
YaCTH 1IE€JIOr0 U IEJ0I0 IO €ro 4YacTH; BBIIBIISATH

HX CXOACTBA U pa3JIMvHs.

Haszsanue
paszena OcHOBHOE coziepKaHue OcHoBHBIE BU/IBI JIESITEIIBHOCTH|
(TeMbl) oOyJaromuxcs

Kypca (ducino

YacoB)

MonennpoBaTh X0/ pEIIEHNS 3a4a4H C IIOMOILBIO
pH CYHKa, CXEMBbI, TaOJIUIIBI.

[IpuBonuTh, pa3Ouparb, OLIEHUBATH Pa3IHYHbIE
pelle Hus, 3aIMCH PELICHNI TEKCTOBBIX 3a/1ay.
Kpurnuecku oneHnBaTh NOTyYEHHBINH PE3YIIbTAT,
OCy LIECTBIJISITH CAMOKOHTPOJIb, NMPOBEPSAsS OTBET
Ha COOTBET CTBHE YCIIOBHUIO, HAXOAUThH OIINOKH.

3HAKOMUTBHCS C UCTOPHEH pa3BUTUS apUPMETUKHI
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Harngnnas
TCOMETPHS.

MHoroyronasHu

ku (13 4)

MHoroyronbHUKU. YeThIpEéx

YIrOJIbHUK, HOPAMOYTOJIbHUK,

KBaJpar.
[TpakTrueckas paborta
«ITocTpo €HHUe

IpsAMOYIOJIBHHKA C  3aaH
HBIMU CTOPOHAMM HA HEJIMHO

BaHHOU Oymarey.

TpeyronabHuK.

[Imomane w  mepumerp
psIMO YTOJIbHUKA u
MHOTOYTOJIbHUKOB,
COCTaBIICHHBIX u3
IPSIMOYTOJIb HUKOB,
€MHUILIbI U3MEpEHUs

momaau. [lepumerp MHOTO

YroJIbHUKA

OnuceBaTh , HCIIOJIb3Ys TEPMHHOJIOTHUIO,

n300paxkaTh C MIOMOILBIO YepPTEKHBIX
WHCTPYMEHTOB U OT PYKH, MOJE JIUPOBaTh W3
Oymaru MHOTOYTOJIbHHUKH.

[TpuBOIUTE IPUMEPHI OOBEKTOB PEATBHOTO MUDA,
bopmy MHOT'OYTI'OJIbHUKA,

KBa JIpara,

HMEI0 X

HPSIMOYTOJIbHUKA, TPEYTrOJIbHUKA,
OLIEHUBATh UX JIMHEIHbIE pa3Mepbl. BeruucisaTh:
IEpUMETpP TPEYrojbHUKA, NPSIMOYIOJbHU Ka,
MHOTOYI'OJIbHUKA; IUIOIIAAb IPSMOYIOJIbHUKA,
KBa JpaTa.

N300pakaTh 0CTpOYrojbHbIE, IPSIMOYTOJIbHBIE U
TYIO YTOJIbHBIE TPEYTOJIbHUKH.

Ctpouth Ha HEJIMHOBAHHOW M KJIETYAaTOM Oymare

KBa JpaT U MNOPpAMOYTOJbHUK C 3aJJaHHBIMU

JUITMHAMU ~ CTOpoH.  MccinenoBaTh  CBOMCTBA
IPSIMOYTOJILHUKA, KBajpara ny TéM
JKCIIEPUMEHTA, HaOJIIOICHU, HU3MEpPEHHS,

MOACIIN pOBaHUA; CDABHUBATH CBOICTBaA KBaapara

Y IIPSIMO YI'OJIBHHKA.

KoncTpynpoBaTh MaTeEMaTHYECKHUE MPEITIOKEHUS
C TI0O MOIIBIO CBSI30K «HEKOTOPBIN», <JTH000M».
Pacno3naBath VCTUHHBIE u JI0’KHbIE
BBICKA3bIBaHUSI O MHOTOYT'OJIbHU KaX, IPUBOJIUTH
MIPUMEPHI U KOHTPIIPUMEDHI.

HccnenoBate 3aBUCMMOCTH IUIOIIAJAM KBaJpara
OT JUJIA HBI €T0 CTOPOHBI.

Hcnonb3oBars CBOMCTBA KBAaAPaTHOM CETKH IS
MOoCTpo eHus (uryp; pazOuBaTh MPSIMOYTOJIbHUK
Ha  KBaApaThl, TPEYrOJbHUKH;  COCTABIISTH
¢burypsl U3 KBaJIpaToB U MPSIMOYTOIBLHUKOB U
HaxXxOJIUTh WX IJIOMAAb, pa3buBath (UTYpHl Ha
MPSIMOYTOJIPHUKA M KBAApPaThl U HAXOIUTh HX
TJTOIIAb.

BripakaTh BeNMUMHY IUIONIAAM B Pa3IUYHBIX

CANHUIAX HU3SMCPCHUA MeTqueCKOﬁ CUCTCMBI




MCp, IMMOHUMATh U HC II0JIB30BaTh 3aBUCHUMOCTU

MCXKAY MCTPUUCCKHMMU €IW HHULIAMU U3MCPCHUA

I1omaau.
3HaKOMHUTHCS C IIpuMEpaMu IIPUMEHCHUA
mimiomaayd W IOEPUMETpa B IIPAKTHYCCKUX

cutyauusx. Pemars 3a/1a 4u U3 peasibHOM KU3HU,
npennarate U 00CYKIaTh pa3 JWYHBIE CIIOCOOBI

pEeIICHU 3aa4

JlecsTuaHbIE Hecsatuunas 3anuck apoOeit. | IlpencraBnsare necsTuyHylo ApoOb B BHIE
npo6u CpaBHenue JECATUYHBIX | OOBIKHOBEH HOW, YHTaTh H  3aIHCHIBATB,
(48 1) npo0eit. CpaBHUBAaTh [JECATUYHbIE JpoOH, TNpeasaraTh,
JleWicTBUSL C JECATUYHBIMM | OOOCHOBBIBaTH U 0OOCYXIaTb  CIOCO OBl
apo  Osmu.  OKpyriieHHe | YNOpsSIOYMBAHUA ACCATUYHBIX APOOECH.
JECATUYHBIX APOOECH. N3o0pakaTh JecaTH4HbIE APOOM TOYKaMHU Ha
Pemienue TeKCTOBBIX 331ad, | KOOPAU HATHOM MpPSIMOI.
CO  JAepxalMx  JApoOH. | BBIABIATH C€XOACTBAa M Pa3Muus MPaBUII
OcHOBHBIE 32 JJauu Ha IpoOu | apupMeTnye CKUX JEHCTBUH C HATypalbHBIMU
YHCIIAMH U JECATHY HBIMU APOOSMHU, OOBSCHITH
uX.
HasBanue
paszena OcHOBHOE coJiepKaHne OcHOBHBIE BUJIBI JeSITeTTHHOCTH
(TeMbl) o0yyJaroImuxcs
Kypca (ducino

YacoB)




Bremonasate  apudmernueckue  AEHCTBUS  C
JECSITHYHBI MU POOSIMU; BBITIONHATE IPUKUIKY U
OILICHKY pe3yJib TaTa BEIYMCIICHUM.

[Ipumenars CBOICTBA apupMeTHUIECKUX
JNEUCTBUU JIJIs1 pallMOHAIIM3AlMHA BRIYUCIICHUH.
[IpuMeHATh NMPaBUIIO OKPYTJIEHUS ACCATUUHBIX
npobeit. IIpoBOAUTH WCCIEAOBAHUS CBOWCTB
NECSTUYHBIX JIpo Oell, onupasich Ha YHUCIIOBbIC
9KCIIEPUMEHTHl (B TOM YHCIE C MOMOIIBIO
KOMIIbIOTEpA),  BBIABUraTh  TUIOTE3Bl U
MPUBOANUTH UX 0OOCHOBAHUSI.

PacnioznaBats UCTHUHHBIE u JIOKHBIE
BBICKA3bIBaHUS O APOOSIX, MPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, CTPO HWTh BBICKA3bIBAaHUS W
OTPHUIIAHUSI BBICKA3BbIBAHUM.

Pemiate  TekcTOBBIE  3amaud, — CcoAepIKalue
OpoOHbIE JaH Hble, U HAa HAXOXICHHE 4YacTH
[EJIOr0 M LEJOro MO €ro 4YacTH; BBIABIATH UX
CXOJICTBA U Pa3IUYHsL.

MogenupoBaTh X0 pEIICHHS 33141 C TOMOIIBIO
pu  CyHKa, cxeMbl, Tabnumsl. [IpuBOIUTH,
pa3duparh, Olle HHUBATh Pa3UYHBIC PEIICHUS,
3aIUCH PEIICHUN TeKCTO BBIX 3a7aY.
OnepupoBarh APOOHBIMH YHCIIAMU B pPEaTbHBIX
YKU3HEH HBIX CUTYyalUsIX.

Kputnueckn onieHMBaTh MOIYYEHHBIN pe3ysbTarT,
OCy HIECTBJISITh CAMOKOHTPOJIb, MPOBEPSIST OTBET
Ha COOTBET CTBUE YCIOBHUIO, HAXOIUTH OITHOKH.

3HaKOMHTbCS C UCTOPUEH pa3BUTHA apU(PMETHKI




Harnagnas
reOMETPHS.
Tema u

burypsl B

IIPOCTPAHCTBE

(9 4)

MHOrorpaHHuKH.
N3obpaxenue
MHOI'OI'PaHHUKOB. Mogenu
PO CTPAHCTBEHHBIX TEIl.
[IpsamoyronbHbIH
napajjenenu  men,  Kyo.
Pazéptkm  kyba u ma
paenenumnesaa.
[IpakTnueckas padora «Pa3
BEPTKA KyOay.
O0BéM KyOa,
PSIMOYTOJIBHOTO

nmapauiCiaCimIicaa

PacrioznaBate Ha 4YepTekax, pPUCYHKaX, B

IIPSIMOYT OJIBHBIN

OKpy)XXaro  IIeM  MHpe

napajuieaenunes, KyO, MHOT'OI'PAaHHUKH,

OIINChIBATh, HCIIOJIb3YA TEPMHHOJIO T'vno,
OLICHHUBATH JINHEHHEBIE pasMEPEL.

[IpuBoauTE puMEpPHI 00BEKTOB PEATIBHOI'O MUPA,
dopmy

IpsIMOYTOJIBHOTO TIapal Jielenuresna, Kyoa.

ume 110)11170:¢ MHOTOT'paHHHKA,
N3o0paxaTs Kyd Ha KJIeTUaToi Oymare.
HccnenoBaTh CBOMCTBa Ky0a, MPSIMOYTOJBHOTO
napas JeJenuIeaa, MHOTOTPaHHUKOB, HCIIOb3YS
MO/ICITH.

PacniosnaBate u m300paxarh pa3BEPTKU KyOa u
Ky0O wu

napajix JICJICIIMIICaa. MOI[CJ'II/IpOBaTB

napajienenunen w3 OyMarm W IPOYUX

MaTepuaios, OOBSACHATH croco6 MO
JEIMPOBAHMUS.
Haxomute wu3MepeHuUs, BBIUUCIATH ILJIOLIAAb
MOBEPXHO CTH; 00BEM KyOa, MPSIMOYTOJIbHOTO
napajuleJienumnesia; HUCCiIel0BaTh 3aBUCHMOCTD
0o0bEéMa Kyba OT AJMHBI ero pedpa, BbIIBUTATh U
00OCHOBBIBATh TUIOTESY.

Habmrogate W TPOBOJAWTH AaHAIOTHHA MEXIY
MOHATUSIMH TUIOMIATN U 00BEMa, MepuMeTpa |
IUTOIAAM TOBEpXHOCTH. Pacrio3HaBaTh HCTUHHbIE
U JIO)KHBIE BBICKA3bIBaHHUS O MHOIOIPaHHUKAX,
MPUBOANTH IIPUMEPHI M KOHTPIIPUME PBI, CTPOUTH
BBICKa3bIBaHUS M OTPUIIAHUS BBICKA3bIBA HHIA.

Pemare 3amaun u3 peaapbHON KU3HU

IToBTOpEeHN
e u

00001menne
(10 u)

[ToBTOpenue OCHOBHBIX
MOHSTUH U METOJOB Kypca 5

Kinacca, 0000 IeHne 3HaHUH

BrIuncaaTe 3HadeHMS BBIpa)KeHHﬁ, COACpIKAIINUX

HaTy PajIbHEBIC qucia, OOBIKHOBEHHBIE n

JIECATUYHBIE IPOOH, BBITIOIHATH MPEe0Opa3oBaHUs
YHCell.
cIroco0 qucel,

BriOupats CpaBHEHUS

BBIYMCIICHH, IIPUMEHATH CBOMCTBA

apuMeTHUIECKIX JEWCTBUI JUTS

panmoHaJIn3alunu BBIYHCIICHUIA.




Ha3Banue

paznena

(TembI)
Kypca (ducno

4acoB)

OcHOBHOE coJiep)KaHue

OCHOBHBIE BHUbI JACATCIIbHOCTH

o0ydJaronmxcs

OCYH_[CCTBJ'IHTB CaAMOKOHTPOJIb  BBIIIOJTHACMBIX

JNEUCTBUM W CAMOINPOBEPKY  pe3ysbTaTa
BBEIUMCIICHUH.

Pemiate 3amaun U3 peaqbHOM XKU3HU, TPUMEHSIThH
MaTe MaTHUYECKHUE 3HAHMS IS PEIICHUs 3a/1a4 U3

APyrux y‘le6HHX npeaAMETOB.

Pemmate  3amaum  pasHBIMH  criocoOamw,
CpaBHHBATh  CIOCOOBI  pEIICHHWS  3a/adyd,
BBIOMPATH pallMOHAIBHBIA CIIOCO0
6 kmacc (ue menee 170 u)
HazBanme
paszerna OcHOBHOE coziepKaHue OcHOBHBIE BUIbI JIeSITeIIbHOCTH
(TeMbl) o0yyJaroImuxcs
Kypca (umcino
YacoB)
HarypanbHble Apudmerndeckue neicTBUS | BpIMonHATh  apudmMeTrnyeckue JIEUCTBUA  C
yrena c MHOT'O3HAaYHBIMM | MHOTO3HAa4 HBIMHU HATYpPaJbHBIMU YHCIAMHU,
(30 u) HaTypajdbHbl MH YHCIAMHU. | HAaXOJWUTh 3HAYEHUS YHUCIIOBBIX BBIPAKEHHH CO
UucnoBble BbIpa JKEHHS, | CKOOKaMU U 0e3 CKOOOK; BBl UHCISTh 3HAYEHUS
MOPAAOK  JEWCTBUM, HC | BBIPAXEHUM, CONEPkKALIUX CTENEHU. BBINOIHATH
MOJIE30BaHUE CKOOOK. | MPUKHAKY ¥ OIEHKY 3HAuUe€HUH YHCIOBBIX

Oxpyrie HUE HATypaTbHBIX
YHUCelL.

Jlenureny v KpaTHBIC YHCIIA;
HauOOJIBIITHI oomui
IEIUTENb W HaUMEHBIIIEE

oO1ee KpaTHoe.

BBIDAKEHUH, TPUMEHATh NPUEMBI IPOBEPKU
pesynbrata. Mcmonb30BaTh NpU BBIYMCICHUAX
MEPEMECTUTEIPHOE M COYEeTaTeNIbHOE CBOICTBa
CIIO)KEHMSI U YMHOJKEHUS, pac IpPeIeIUTEIbHOE
CBOMCTBO YMHOXEHHSI OTHOCUTEIBHO CIIOXKEHUS,

CBOMCTBa apu(METUUECKUX JEHCTBUM.




PasnokxeHne  umcna  Ha
IIPOCTHIE MHO>KHUTEH.
Jenumocts CyMMBI u
npousBeneHus. [lenenue c
0C TaTKOM.

Pemenne TeKCTOBBIX 3a1a4

HccnenoBaTth  4YUCIOBBIE  3aKOHOMEPHOCTH,
MIPOBOJIUTH YHCIIOBBIE SKCIIEPUMEHTHI, BHIJIBUTATh
1 000CHOBEIBATH THIIOTE3HEI.

@opMyJIUpPOBATh  ONPEACIICHUS  ACIUTENS U
KpaTHOTO, HAWOOJBINETO OOINETo NIETUTENs Hu
HAaWMEHBIIETO OOIIEr0 KPAaTHOTO, MPOCTOTO H
COCTaBHOI'O YHCEJ; HCIIOJIH30BaTh ATH IIOHSATHS
IIpY pElICHUH 3a/a4.

[Ipumenars aJITOPUTMBI BBIYMCIICHHS
HaMOOJIBIIEr0 OOIIEro ACIUTEIS U HAUMEHBIIIETO
o0IIero KpaTHOro JBYX YHCEJ, aJIrOPUTM
Pa3JIOKEHUS YKCiia Ha TPOCThIe MHOKHUTEIH.
UccnenoBate ycioBust aenumoctd Ha 4 u 6.
UccnenoBath, o00cyxknatb, (HOpMyIupoBaTth u
000CHO BBIBaTh BBIBOJ O UETHOCTH CYMMBI,
NPOU3BEICHUA: JABYX UETHBIX YHCEN, JIBYX
HEUYETHBIX YKCIIEC, YETHOTO U HEUET HOT'O YHCE]I.
HccnenoBath CBOMCTBAa JEIMMOCTH CYMMBI M
MIPOU3BE JAECHUS YHCEIL.

[IpuBoguTs mpHUMEpPHl YHCENT C 3aJaHHBIMHU
CBOMCTBAaMHM, paclo3HaBaTh BEPHbIE U HEBEPHBIC
YTBEPKJIEHHUSI O CBOMCTBAaX 4YHCEN, ONPOBEpPraTh
HEBEpHBIE YTBEPKICHUS c IIOMOIIBIO
KOHTPIIPUMEPOB.

KoHcTpynpoBate MaTeMaTHyeCKHe MPEASIOKEHUS C

1O MOIIBIO CBA30K «H», «HJIN», «CCIIA..., TO...».

Pemath  TeKCTOBbIE 3aja4yd, BKIIOYAIOIINE
IIOHATUA e JIUMOCTH, apI/I(l)MeTI/I‘-ICCKI/IM
croco0OM,  MCIONB30BaTh  mepedop  Bcex

BO3MOXXHBIX BAPUAHTOB.
MonennpoBaTh X0]1 pelIeHus 3a7a4u C TOMOILBIO
U CYHKa, CXEMBbI, TaOJIUIIBI.

[IpuBoauTh, pa3zdbupaTh, OLIEHUBATH pPa3INYHbIC

peuic Hus, 3alncCu pCI_HeHI/Iﬁ TCKCTOBBIX 3aJa4.

HazBauue

OcHoBHOE coJiepkaHue

OCHOBHEBIE BUJIBI

JACATCIIbHOCTH




pasnena oOydJaronmxcs
(Tembl)
Kypca (aucno
4acoB)
Kpurndecku oneHuBaTh NOJIyYEHHBINA PE3YIIbTAT,
Haxo JUTh OLIMOKH, OCYILECTBIATh
CaMOKOHTPOJIb, IPOBEPSISL OTBET HA COOTBETCTBUE
YCIIOBUIO
Harnsana IlepnienuKynsApHBIE PacriozHaBaTe Ha uepTekax, pUCYHKAX CIydau
o IpsIMBIE. [TapamienpHble | B3auUM HOT'O PACIIOJIOKEHUS IBYX HPSIMBIX.
reOMeTpHS IIPSIMBIE. N300paxath c IIOMOILBIO YepTEKHBIX
IIpsimble PaccrossHue Mexay IByMsl | MHCTPYMEHTOB Ha HEJIMHOBAaHHOW W KJIETYaTOU
Ha TOY KaMH, OT TOYKM J0 | Oymare JBe IEpEeceKaloly ecs MpsiMble, IBE
UIOCKOCTH OpsIMOM, JUIM Ha IYyTH Ha | MapajUyiesibHbIE MpsIMbIE, CTPOUTH HPsI MYIO,
(7 1) KBaJPaTHOM CETKE. NEPIEHANKYJSIPHYIO JaHHOM.
[Tpumepsl IPSIMBIX B | IIpuBomuTe npuMeEpsl NApaJUICIIBHOCTH U
IIPOCTPaH CTBE NEPIEHUKY JIIPHOCTH NPSAMBIX B IPOCTPAHCTBE.
PacnioznaBats B MHOTOYTOJIbHUKAX
NEPIEHIUKYJISPHbIE U MapaJIJICJIbHBIE CTOPOHBI.
N300paxaTh MHOT'OYTOJ1b HUKU c
NapajuIeIbHBIMU, TEPIEHAUKYISPHBIMU  CTOPO
HaMH.
Haxomuthk paccrositHue MeXIy ABYMs TOYKaMH,
OT TOY KH JI0 IPSIMOM, JUINHY ITyTH Ha KBaJAPaTHOU
CeTke, B TOM 4YHCIE HCHONb3ysd LU(POBLIE
pecypcbl
Jlpo6 OOBIKHOBEHHAas npobb, | CpaBHHBATH U YIOPSAIOUYMBATH IPOOU, BEIOUPATH
u (32 OCHOBHOE CBOMCTBO JApoOH, | CIO cOO CpaBHEHUS IPOOEH.
q) COKpAIllEHHE npoGeit. | IlpencraBaste necsTuyHbBlE JApOOM B BUJE
CpaBHeHHME ®  yHopsiio | OOBIKHOBEH HBIX AP0OEH M OOBIKHOBEHHBIC B BUJIE
YUBaHUE Ipo0eit. NECSITUYHBIX, HC II0JIb30BaTh DSKBUBAJICHTHBIE
Hecatuunple  npoOM M | OpEeACTaBICHUs JOPOOHBIX 4YHMceld TpU  UX

MCTPUUC CKas CUCTEMaA MEP.

CpaBHCHHU, IIPU BBIYHUCIICHUAX.




Apudmernaeckue AeHCTBUA
c O0OBIKHOBCHHBIMH u
JIECATHYHBI MU JJPOOSIMH.

Otnomienne. Jlenenne B
JTAaHHOM OTHOIIICHUHU.
Macita0, nponop uus.

ITonsTue MPOLIEHTA.
Bbruncne Hue mpoieHTta OT
BEJIMYMHBI M BEJIMYUHBI MO

€€ MPOLEHTY.

Ucnonws3oBath JECATUYHBIE  JpOOH npu

MpeoOpa3oBaHUM  BEIUYMH B METPUUYCCKOM
CUCTEME Mep.
Bemmonasate  apudmerndeckue  AEHCTBUS  C
OOBIKHOBEH HBIMH U JECATUYHBIMH JIPOOSIMHU.

BprunciisiTe 3Ha4€HUS BBIPAXKEHUMN, COAECPIKALINX
OOBIK HOBEHHBIE W  JIECATUYHBIE  JIPOOH,
BBITIOJIHATH MTpeoOpa 30BaHus ApoOeH, BHIOUPATH
Croco0, MPUMEHSTh CBOM CTBa apu(PMETHIECKUX

JEUCTBUM JIJIs1 PAllMOHAIIN3ALUH BBIYUCICHUMN.

Pemienne TeKCTOBBIX 3aja4, CocTaBiIsITh OTHOILIEHHS U mpomnopuunu, HaxoJuThb

CO  ACpiKalnux I[pO6I/I u OTHOIIIC HUC BCIIUYUH, ACIIUTH BEJIMUYUHY B JTAHHOM

IIPOLICHTHI. OTHOLIEHMU. HaxoauTe  IKCHEPUMEHTAIBHBIM|
IIpakTnueckas pabota | myTéM OTHOILIEHUE MAJUHBI OKPYXHOCTH K €&
«OtHO HIEHUE  JUIMHBI | JTHAMETPY.

OKPYKHOCTH K €€ 1MaMeTpy»

WNHuTepnperupoBaTh Maciitad Kak OTHOLICHHE
BEJIMYMH, HAXOJIUTh MacUITad IIaHa, KapThl U
BBIYUCIIATH PACCTO SHUS, UCIIOJIBb3YsI MACIITa0.
OOBSCHATH, UTO TaKOE€ IPOLEHT, YNOTPEOISTH
000pOTHI PEYU CO CIIOBOM «IPOLIEHT». Bripaxkars
OPOLIEHTHl B Jpo0sX M ApoOM B MPOLEHTAX,
OTHOIIECHHE JBYX BEJINYUH B MIPOLICHTAX.
BbruncnsTe OpoOIEHT OT YKcia M YUCIO MO €ro
nporeHTy. OKpyrisTh JIpoOM H  TPOIEHTHI,
HaXOJUTh NPHUOIMKE HUS YHUCEIL.

Pematp 3agaun Ha 4acTH, IPOLEHTHI, IPOIIOPLIUHY,
Ha HaxoXKJeHHe JIpoOu (IpoLeHTa) OT BETUUYUHbI
Y BEJIMYU HBI 1O €€ MpoOu (MPOIEHTY), ApoOoHu
(mpoueHTa), KOTO pBI  COCTaBiIseT OJHA
BelMMuuHa oT Jpyroil. IlpuBonuth, pa3Ouparts,
OLICHMBATh  pAa3JIMYHbIE  pEIICHHUs, 3alucH
pelIeHni TEKCTOBBIX 3a4a4.

W3BnekaTh nHGOpPMALIKIO U3 TAOIUI] U JUArpaMM,
UH  TepIpeTUpoBaTh  TaOJIMYHbIE  JIaHHBIE,
OnpesAensaTh Hau OoJiplllee M HaMMEHbIee U3

IpCACTAaBJICHHBIX JAaHHBIX




Ha3zsanue

paszena OcHOBHOE coJiep)KaHue OcHoBHbIE BU/JIBI JIESTEIBHOCTH|
(TeMbl) o0ydJaronmxcs
Kypca (ducno
4acoB)
HarsiiHa OcesBas cumMmerpus. | Pacno3HaBaTh Ha ueprexax M H300paKEHMSIX,
q LlenTpainp Hast CHMMETpPHSL. n300pa kaTb OT PYKH, CTPOUTb C IOMOIIBIO
reoMeTp [TocTpoenue UHCTPYMEHTOB ¢u Typy (OTpe30K, JIOMaHYIo,
a CUMMETPUYH TPEYrOJIbHUK, MIPSIMOYToJib HHUK, OKPYXHOCTBH),
CHMMeTp BIX Quryp. CUMMETPUYHYIO JAHHOM OTHOCH TEJIBHO MPSIMOH,
us (1) [TpakTuyeckas paboTa | TOUKH.
«OceBast CHMMETPHSI». HaxoauTh npuMepsl CAMMETPUH B OKPYXKarOIIeM
Cummetpus B mpocTpaHcTBe | Mupe. MoaenupoBarh u3 Oymaru J1Be (QUrypsl,
CUMMETPUYHbIE OTHOCHUTEJIBHO pSMOIi;
KOHCTPYHPOBATh reomMeTpuue CKHe
KOH(Urypauuu, UCIIONIb3YsI CBOMCTBO
CHMMETpPHH, B TOM YHCIIE C TOMOIIBIO IIU(PPOBBIX
pecypcos.
HccnenoBaTh CBOMCTBA M3Y4YEHHBIX  (UIYp,
CBA3aHHBIE  C  CHUMMETpUEH,  HCIOIb3yd
9KCIIEPUMEHT, Ha0JI0/IEeHIE, MOIETUPOBaHUE.
OO0oCHOBBIBaTh, ONpOBEpPraTh €  I[OMOIIBIO
KOHTPIIPUME POB YTBEPKICHHUS O CHMMETPHUH
uryp
BripakeH [Ipumenenne OykB  nns | Mcnonb3oBaTh OYKBBI JUisl 0OOO3HAUYEHHUs YHUCEIL,
s c 3allMCH  MaTeMaTHYeCKMX | NpU 3allUCM MAaTeMaTU4YECKUX YTBEPKACHMM,
GyKkBaMH BBIPAXEHUI U | COCTaBJIATh OyKBEHHBIE BBIPAXKEHUS MO YCIOBUIO
(1) NpeIoKeHU. bBykBeHHBIE | 3amaum.
Bbl paxkeHuss U uyucioBble | HccrenoBaTh HECJIOXKHbIE YHCIIOBBIE

MI0JICTA HOBKH.
BykBenHbIe PaBEHCTBA,
HAX0X JIeHHE HEU3BECTHOTO

KOMITOHEHTa. POpMyIIbI

3aKOHOMEPHOCTH, HCIOJb30BaTh OYKBBI JUII HMX
3aIHCH.

BbruncnsaTte uucioBoe 3HaYE€HUE OYKBEHHOTO
BBIpa)KE HUSI NPU 3aJJaHHBIX 3HAUYEHUAX OYKB.
3anuceiBaTh (OPMYIIBI: MEpPUMETpa U IUIOIIAIAH
IpsIMO YrOJIbHUKA,

KBaapara, JJINHBI




OKPYXXHOCTH, IUIOIIAAU Kpyra; BBIIOJIHATH
BBIYHCIICHUS TI0 ATHM (opMyram.
CocraBnsTh bopMyIbI, BBIPAKAIOIINE

3aBUCUMOCTH MCKAY BCIMYMHAMH. CKOPOCTbD,

BpcwMmd, pPacCTOAHHNC, o Ha, KOJIUMYECTBO,

CTOUMOCTB, IIPOU3BOAUTECIBHOCTE, BPE M, 00BEM

paboThl; BBHINOJHATH BBIYUCICHHUS TIO0 OTUM
dbopmynam.
Haxoautb HEU3BECTHBIN KOMIIOHEHT

apupMeTHIECKOTO NEeHCTBUS

Harmsanna

s

reoMeTpU

A.

@urypsl

Ha IUIOCKOCTH

(14 )

YeTpIpEXYroJIbHUK,
IIPUMEPBI
YETBIPEXYTOJIBHUKOB.

HpHMO YrOoJIbHUK, KBaApar:

CBOWCTBAa CTOPOH, YIJIOB,
JMaroHanei.
Wsmepenune yrnos. Bupsl

TPE YTOJIbHUKOB.

Ilepumerp

MHOroyrojbHuka. [lnomans
burypsl. DopMyuisl
nepuMerpa W IUIOIIAJIU
IpsIMO YTOJIbHUKA.

[TpubnmxEHHOE U3 MepeHHe
miomasau Guryp.
[TpakTrueckas pabdora «Ilmo

1aJlb Kpyra»

N3o0paxkaTh Ha HEIWHOBAHHOHW W KJIETYATOMN

Oymare ¢  HCHOJIb30BaHUEM  YEPTEKHBIX

HHCTPYMCHTOB LIGTI)IpéX YT'OJIbHUKH C 3aJaHHBIMU
CBOMCTBAMU: C mapajjiCJIbHbI MH,
MEPNCHAUKYIISAPHBIMU, pABHBIMU CTOPOHAMH, TIPS
MbIMH

yraamMd W JIp., paBHOOEIpEHHBIN

TpeyroibHUK.  [Ipemmaratb u  00CyXaaTh
CHOCOOBI, aNTOPUTMBI IO CTPOCHHUSL.
HccnenoBats,

HCIIOJIb3YA 9KCIICPUMCHT,

Ha6J'II-OI[eHI/IC, MOZACIINPOBAHHUC, CBOMCTBa

MpsIMOYTOJIbHMKA, KBajpara, pa30uBaTh Ha
TpeyroiabHUKU. OOOCHOBBIBATh, OMPOBEP raTh C
NIOMOLIbI0 KOHTPIPUMEPOB YTBEPXKACHUSA O IS
MOYTOJIbHUKE, KBaJpaTe, paclio3HaBaTh BEPHBIE U
HE BEpHbIE YTBEP)KICHUS.

N3mepsATh 1 CTPOUTH ¢ MOMOILBIO TPAHCIIOPTHPA
TOM YHCIE B

yribl, B MHOT'OYT'OJIbHUKEC,

CpaBHHUBATL YIJIbI; paC II03HABATb OCTPELIC,

MpsMBbIE, TyHBIE, pa3BEPHYTHIE

Pacmnio3naBars,

YTJIBL.

n300paxarb  OCTPOYTOJIbHBIMU,

MpsAMO YTOJIbHBIM, TYIOYT'OJIBHBIN,

paBHOOEIPEHHBIH, paBHO CTOPOHHHUH




TPEYTrOJIbHUKH.

Beruncnsath epUMETP MHOTOYTOJIbHUKA,
IJIONIalb MHO TOYrOJNIbHUKA pa3OueHueM Ha
Hble  (UTYPHI,

€IUHHUIBI U3

OpSIMOYTOJIBHUKM, Ha  paB

HCIIOJIB30BAaTh MCTPHUYCCKHUC

MCPCHUA JIMHBI U TJIOIIA/IN.

Hazpanue
paszena OcHOBHOE coziepKaHue OcHoBHBIC BUIbI JIeTECIIEHOCTH
(TeMbl) oOyJaromuxcs
Kypca (ducino
4acoB)
Hcnonbs3oBarh mpuOMMKEHHOE U3MEPEHUE JITUH
U U0 [@aaed Ha  KieryaTo  Oymare,
MPpUOMKEHHOE U3MEPEe HUE JUTMHBI OKPY>KHOCTH,
TIJTOIAIU KpyTra
Honoxurensusr | Lleable  yucna. Moayns | IIpuBoguTe  mpHMepbl  HMCHOIB30BaHHA B
e u | uMcra, reoMeTpuuecKasl | peaJlbHOW  KU3  HH  TIOJIOKHUTENIBHBIX |
OTpHILaTebHble | MHTEPIPETa 1M  MOJYIA. | OTPHUIATEIbHBIX YHCEIL.
grena YucroBbie IPOME KYTKHU. N306paxaTh 1enble 4Yucna, MOJOKUTENbHBIE U
(40 1) [TonoxxuTenbHBIE MW | OTpUIla TEJIbHbIE YHMCIA TOYKAMU HA YHUCIOBOM
OTpUIIATENIb  HBIE YHCIA. | MPSMOM, UCIOJIb 30BaTh YUCIOBYIO MIPSMYIO ISt
CpaBHeHue MOJIOKHU | CPaBHEHUS YUCEL.

TEIbHBIX U OTPULIATEIBHBIX
g cel. ApudMeTudeckue
JeUCTBUS c
IIOJIOXKUTCIIBHBIMHU U 0Tp1/1ua
TCJIIBHBIMHU YUCJIAMHU.

Pemenne TekcTOBBIX 3a1a4

[TpumMeHsTH MpaBuUiia CPaBHEHUS, YIOPSIIOUYNBATh
1€ JIBIE YMCIIAa; HAXOIUTh MOJYJIb YHCIIA.
@opMmynupoBaTh  MpaBWJIa  BBIYUCIEHHUS  C
MOJIOKUTEIh HBIMH M OTPULIATENIbHBIMU YK CIIaMHU,
HaXOJIUTh 3HAY€ HUS YHCIOBBIX BBIPAKEHUH,
coJiepKalluX JEHCTBHUS C MOJOXHUTEIBHBIMU U
OTPHLIATEIbHBIMU YHUCIIAMHU.

[IprMeHATh CBOMCTBA CIOKEHUS U YMHOXKECHHS




JUIS TpeoOpa3oBaHUs CyMM U IPOU3BEACHUIM

[pencraBieHu [IpsamoyronbHas  cuctema | OOBSACHATH W WUIIOCTPUPOBATH  IOHATHE
¢ IAHHBIX KOOp JMHAT Ha IJIOCKOCTH. | MPSMOYIrOojib HOW CHCTEMBl KOOpPAMHAT Ha
(1) Koopauna Tbl TOYKM Ha | IUIOCKOCTH,  MCHOJb30BaThb  TEPMHUHOJIOTHIO;
IUIOCKOCTH, a0CLUC ca U | CTPOUTh HA KOOPAMHATHOHN IUIOCKOCTH TOYKHU U
OopAuHaTa. ¢Gurypsl 1o 3aJaHHbBIM KOOpAMHATaM, HaXOJIUTh
CronbuaTele ¥ KPYrOBbIE | KOOPIMHATHI TOUEK.
Jia rpaMMBl. YuraTh cronmOuaThle W KPYTOBBIE JWArPaMMBI;
[TpakTrueckas paboTa | MHTEPIPETUPOBATH JaHHBIE; CTPOUTH
«IlocTpo enne quarpammy». cTos04aTele AUa rpaMMBbl.
Pemenne TekcToBbIX 3a1a4, | Mcmosib30BaTh MHPOPMALIMIO, IPEICTABICHHYIO B
CO  JepKalluX  JaHHble, | Ta Oiupax, Ha JuarpaMmax i peLleHus
peJcTaB JICHHbIE B | TEKCTOBBIX 33/1a4 U 33/1a4 U3 peajbHON KU3HU
TabJIMLax U Ha AMa rpaMMax
Harsiiaa [IpssmoyronbHbIi PacriozHaBate  Ha ~ uepTekax,  PHUCYHKax,
q napajjiesiend  men,  KyO, | OINUCBIBATh M paMUy, IPU3MY, MIIHHAP, KOHYC,
reoMeTpH npu3Ma, Nnupamuaa, KOHYC, | IIap, M300pakaTb MX OT PyKH, MOJEIUPOBAThH U3
1 UWIMHIAp, wmap u cdepa. | Oymaru, IUIaCTUIMHA, TPOBOJOKKM U Jp.
duryphI N300pakenue [TpuBoaUTH MpUMEPHI 0OBEKTOB OKPY JKAIOLIETO
B IIPOCTPAHCTBEH HBIX (QUTYp. | MHpa, UMEIOMUX (POPMbI HA3BAHHBIX TEN.
NPOCTpAHCTBE IIpumepsr  pa3Bép  Tok | HMcmosnb3oBaTh TEPMUHOJIOTHIO: BEPIINMHA, PeOPO,
(9 u) MHOTOTPaHHUKOB,  LIMJIUH | T'paHb, OCHOBAaHUE, BBICOTA, PajlyC U JUAMETP,
Jpa ¥ KOHYyca. pa3BépTKa.
[IpakTnueckas pabota | M3y4arb, UCIIONB3YS IKCIIEPUMEHT, HAOII0IeHUE,
«Co3na HHUE MOJIETIEd | M3M€ pEHHE, MOJACIUPOBAHUE, B TOM YHCIIE
MIPOCTPAHCTBEH HBIX | KOMIBIOTEPHOE, M  OIHUCHIBaTb  CBOWCTBA

buryp».
[lousarue o06BEMa; €IMHULIBI
3 MepeHust 00bémMa. O0BEM

PSIMO YTOJIBHOTO

Ha3BAHHBIX TCJI, BBIABJIATE CXO/ CTBA U PA3JINYUSA:

MEXIYy TNHPaMHAOW M MOPU3MOW; MEX 1y
LUJIHHIAPOM, KOHYCOM H LIAPOM.
Pacno3znaBate pa3BEPTKM  MapaieenuIena,




napajuiesenumnesa, KyOa,

bopmybl 00bEMa

KyOa, mpU3MBbl, MHUPaMUbl, KOHYCa, LUINHJPA;
KOHCTPYUpPO BaTh JaHHBIE Tejla U3 Pa3BEPTOK,

co3gaBatb HUX MOJICIIN. CO3I[aBaTI> MOACIIN

NPOCTPAHCTBEHHBIX  uryp (u3 Oyma rH,
IIPOBOJIOKH, TUIACTHIIHA U JIp.)
W3mepsate Ha  Mojensx: UmHBL  pédep

MHOTOIPaHHHUKOB, AHMAMETP Iapa.
BeiBoguTth popmyiy 00bEMa MPSIMOYTOJILHOTO
napasuie JIemuIie/ia.

dbopmynam: 00BEM

Brrauciats oo

OpSAMOYTOJBHOTO Ia pajulesienunena, Kyoa;
UCIIOJIb30BaTh €IMHUIBI U3Mepe Hus o00bEMa;
BBIUUCIATH OOBEMBI TeJ, COCTaBJICHHBIX W3
KyOOB, NapajjieNenuIeOB; pelaTh 3aJaud C

PpCajIbHbl MU JaHHBIMU

HasBanue
pasznena OcHOBHOE coiepKaHne OcHOBHBIE BUJIBI JeSITeTbHOCTH
(TeMbl) o0ydJaronmxcs
Kypca (aucio
4acoB)
ToBTOpEHHUE, [ToBTOpeHue OCHOBHBIX| BBIYMCIATH 3HA4YEHUs BBIPAKEHHM, COJEpiKaLINX
MIOHATUN HaTry
o0o0b1ieHue, U METOJAOB KypCOB S W payibHbBIE, 1eTbIe, MTOJIOKUTETHHBIC u
KJIaCCOB, OTpHIIATEIbHBIC
cucremaruszanus | oboOueHue ¥ 4Yucia, OOBIKHOBEHHbIE U JECATHYHBIE ApoOH,
cucTeMaTH3anus BBITIOJI
(20 4) 3HaHUU HATH IPEe0Opa30BaHus YUCEI U BhIPAKEHUH.

Beibupate  cmoco0 CpPaBHEHUS qucern,
BBIYMCJICHUH,

MPUMEHSTH CBOMCTBA apU(PMETUUYECKUX JeHCTBUH
I E:

paloOHAIN3allH BEIYUCICHU.

Pemrate 3agaun u3 peanbHOW KM3HU, IPUMEHATH
Mmare

MAaTUYCCKHUC 3HAHUA Jid PpCHICHUA 3adad U3




JPyTHX

MPEeIMETOB.

Pematp 3a1aun pa3HbIMH CIIOCOOAMU, CPAaBHUBATD,
BEI

OUpaTh CIIOCOOBI PEIICHHMS 3a]a4H.

OcCylecTBIATh  CAMOKOHTPOJb  BBINOJHSIEMBIX|
JEUCTBUI

U CAaMOINPOBEPKY pe3yJIbTaTa BIYUCICHHUI




PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA «AJI'EBPA». 7-9 KJIACCbI

HE/IN U3YYEHHUA YYEBHOI' O KYPCA

Anrebpa sIBISICTCSI OAHUM U3 OTIOPHBIX KYpPCOB OCHOBHOM IIKOJIBI: OHA 00ECIIeUYMBACT U3YUYEHUE IPYTHX
JUCLHUIUIMH, KaK €CTECTBEHHO HAay4YHOI'O, TaK M T'YMaHUTAPHOI'O LMKJIOB, €€ OCBOCHHUE HEOOXOAMMO JUIs
IOPOJOJDKEHUS OOpa3oBaHWsl M B IOBCEJHEBHOW JKM3HU. Pa3Bu THe y o0Oy4aromuxcs Hay4HbIX
NPEICTAaBICHUNA O MPOUCXOXKACHUU W CYIIHOCTH aireOpandeckux aOCTpakiHid, crocode OTpakeHus
MaTeMaTHYeCKOM HayKoW SBJIEHMH M IPOLECCOB B MpHpoae M oOIle CTBE, POJIM MaTeMaTHYECKOIo
MOJICJIMPOBaHMs B HAyYHOM II03HAa HMM U B INPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOI'O MUPO
BO33pPCHUS M KAueCTB MBIIUICHUS, HEOOXOAMMBIX /ISl aJanTaliil B COBPEMEHHOM LU(POBOM OOIIeCTBE.
Nzydenune anreOpsl ecTeCTBEH HBIM 00pa3oM 0OecreynBaeT pa3BUTHE YMEHHs HAOJII0AaTh, CPAaBHU BaTh,
HaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTU MBIIUIE HHS, CIIOCOOHOCTH apryMEeHTHPOBAHHO
00OCHOBBIBaTh CBOM /i€l CTBHSI M BBIBOJbI, ()OPMYJIHMPOBaTh yTBepxaeHus. OcBoeHHe Kypca ajireOpbl
o0ecreynBaeT pa3BUTHE JOTMYECKOTO MBIIUICHUS 00yd4a IOIIMXCS: OHM HCIIONB3YIOT ACTyKTHBHBIE U
WHIYKTUBHBIE pac CYyXJICHHs, 0000IIEHIE U KOHKPETU3AIINI0, aOCTparupoBaHue u ana jioruto. OOydeHnue
asireOpe mpe/rnosiaraeT 3HaYuTeNbHbI 00BEM CaMOCTOATENbHOM EATEIbHOCTH 00YyYaIOUIMXCsl, T03TOMY
CaMOCTO SITEJIbHOE PELICHHE 337a4 €CTECTBEHHBIM O00pa30M SBIISETCS pead 3alueil NesTeIbHOCTHOIO
IpPUHLINAIIA OOYyUEHUS.

B crpykType mporpaMmel yaeOHOTO Kypca «Anredpa» OCHOBHOW MIKOJBI OCHOBHOE MECTO 3aHHMAIOT
coJiepKaTeIbHOMETOINYECKHE IMHUU: «HUCa U BBIUUCIIEHUSN; «ANIreOpandeckue BhIpaKeHUs;
«YpaBHEHUsI U HepaBeHCTBa»; «PyHkuum». Kaxnas u3 3TUX €O JAepkKaTeIbHOMETOAMYECKHX JMHUN
pa3BUBAeTCA Ha MPOTSDKEHUHM TPEX JIET W3Yy4YeHHsI Kypca, eCTECTBEHHBIM 00pa3oM IMeperuieTasich u
B3aMMOJICHCTBYS C IPYTUMHU €T0 JIMHUSAME. B X071 n3y4eHus Kypca 00ydaronimMest IPUXOIUTCS JIOTHIECKU
paccyxaarhb, HCIOIB30BAaTh TEOPETUKOMHOXKECTBEHHBIN SI3BIK. B CBSI3H C 3TUM 11€1€c000pa3HO BKIIOUUTH
B IIPOrpaMMy HEKOTOpPbIE OCHOBBI JIOTUKH, IIPOHU3bIBA IOIIME BCE OCHOBHBIE Pa3/iebl MaTEMaTHYECKOTIO
00pa3oBaHMs U CIIOCOOCTBYIOIIME OBJIA/IEHUIO 00YYaIOLIMMHUCS OCHOB YHUBEpPCAJIb HOT'O MaTEMAaTHYECKOTO
si3bIKa. Takum 00pa3oM, MOXKHO YTBEPXK JaTh, UTO COJAEPKATEIBHON U CTPYKTYPHON OCOOCHHOCTHIO Kypca
«Anredpay SBISIETCS €r0 NHTETPHUPOBAHHBINA XapaKkTep.

Conepxxanne auHUM «Yucna M BBIYUCICHHUS» CIYXKUT OCHOBOM JUIi JajJbHEWIIEro W3y4eHHs
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y 00YJaIOIINXCs JOTMYECKOTO MBIIUIEHUS, POPMHUPOBAHUIO YMEHUS
TIOJIb30BATHCSl ANTOPUTMaMH, a TaKKe MPUOOPETEHUIO MPAKTUYE CKUX HABBIKOB, HEOOXOIWMBIX IS
TIOBCEHEBHOM JKM3HU. Pa3BUTHE TOHATHS O YMCIIE B OCHOBHOH IIKOJIE CBSI3aHO C PAI[MOHAIBHBIMH U
UppaLMOHATILHBIMU YUCIIaMH, (OPMHUPOBAHUEM TPEICTABICHUI O JeMCTBUTENILHOM YHCIe. 3aBeplIeHHe
OCBOCHMS YHMCIIOBOM IMHUM OTHECEHO K CTaplleMy 3BeHY 00I11ero o0pa3oBaHusl.

CopepxaHue AByX ainreOpanyecKkux JIUHUM — «AnreOpanyeckue BBIPAXKEHUS» U «YpaBHEHHUS U
HEPaBEHCTBA» CIOCOOCTBYET (pOpMH POBAaHUIO Y 0OydYaIOIIMXCS MaTeMaTHUYECKOro ammapara, HeoOXoau

MOTO IJid pCHICHUSA 3adad MATCMATHKHU, CMCKHBIX IMPEAMCTOB U MNPAKTUKOOPUCHTUPOBAHHLBIX 3aJ1aYy. B



OCHOBHOM IIIKOJIE y4EOHBIM Marepuan TPYNIUPYETCS BOKPYT pallMOHAIBHBIX BBIpOKEHHHA. Al redpa
JEMOHCTPUPYET 3HAUEHUE MATEMATUKH KakK s13bIKa JIJIS IO CTPOCHUSI MAaTEMAaTUYECKNUX MOJIETIEH, ONTUCAHUS
MIPOIIECCOB U SIBJI€ HUI peaibHOro Mupa. B 3a1aun o0yueHus anredpe BXOIAT TaKkKe JallbHEiIee pa3BUTHe
QITOPUTMHUYECKOTO MBIIIJICHUS,, HEOOXOAU MOTO, B YaCTHOCTH, JJII OCBOCHUS Kypca MH()OPMATHKH, H
OBJIaJic HUE HaBBIKAMM JIEAYKTUBHBIX paccyxieHuil. [IpeoOpa3zoBanue cuM BOJIBHBIX (HOPM BHOCHUT CBOI
crenupuUecKuii BKJIaJ B pa3BUTHE BOOOPAKEHUSI, CHOCOOHOCTEH K MAaTEMAaTUYECKOMY TBOPYECTBY.
Copnepxanne (GpyHKIMOHAIBHOTPA()UIECKON JIMHUKM HAIEJIEHO HA MOJYYEHHUE IIKOJIbHUKAMU 3HAHUN O
GYHKIUSAX KaK BaKHEHIEH MaTeMaTHUYECKONW MOJENH JUIsl ONMHMCAHUS U WCCISAOBAHMS Pa3HO OOpa3HBIX
MIPOLIECCOB U SIBJICHUM B MpHpojae u obimiectBe. M3ydyeHue 3Toro marepuaia cocoOCTBYET Pa3BUTHIO Y
Oo0y4aroluxcsi YMEHHUSI HCIOJIb30BaTh PA3IMUHbIC BBIPA3UTENbHBIE CPEACTBA SI3bIKA MAaTe MaTUKH —
CIIOBECHBIC, CUMBOJIMYECKUE, rpaduueckue, BHOCUT BKIaA B (GOpMHUpOBaHWE MPEICTABICHUNA O PO

MAaTE€MaTUKU B pa3 BUTHU HUBHUIIM3AalIUU U KYJILTYPHI.

MECTO YYEBHOI'O KYPCA B YYEGEHOM IIJIAHE

CornacHo yueOHOMY miiaHy B 7—9 kilaccax u3yuaercs y4eOHbIH Kype «Anredpay, KOTOpbIi BKIIOYaeT
CIIEAYIOIINE OCHOBHBIE pa3 JIesbl cofepkaHus: «Uucna U BEIUMCIICHUN Y, «ANredpandeckue BbIpakeHUs,
«YpaBHEHMS U HEPABEHCTBA», «DyHKIIUMY.

VY4eOHbIH M1aH Ha U3y4eHHE anreOpbl B 7—9 Kiaccax OTBOJAMT:

e B 7 Kiacce 3 4aca B Heaelro,102 vaca B o,
e B 8 kiacce 4 yaca B Henenro, 136 yacoB B rof,
e B9 kiacce 4 yaca B Henemo, 102 gaca B roJ.

Bcero 3a tpu roga ooyuenust 340 yueOHBIX 4acoB.

COHEPXAHUE YUEBHOI'O KYPCA (ITO TOIAM OBYYEHUA)

7 KJacc

Ymucna 1 BEIYUCICHUS
PanumonansHBIC UKCIa

Jpobu 0OBIKHOBEHHBIE U JAECSITUYHBIC, TIEPEX0]] OT 0JHOI (popmbl 3anucu Apodeii k apyroii. [lonarue
palroHaIbHOTO YHCIIa, 3aMUCh, CPABHEHHUE, YIOPSAJOUYMBAHUE PALIMOHAIBHBIX Yucel. Apudmerude ckue
JIEUCTBUSI C pallMOHABHBIMU YKCIIaMU. Perenne 3a1a4 u3 peaqbHON MPAKTUKKA HA YaCTH, Ha IPOOH.

CreneHp C HaTypaJIbHBIM IIOKa3aTeJeM: OTpENeTIeHHE, MpeoOpa30 BaHUE BBIPAKEHUNM Ha OCHOBE
ompezeNeHus, 3auch 0oNbIMX Yyrcen. [IporeHTsl, 3amuch MPOILEHTOB B BUE APOOU U IpOOHU B BUJIE TIPO
LEHTOB. TpH OCHOBHBIE 3a/1a4M Ha MPOLIEHTHI, PELIEHUE 3a7a4 U3
peanbHON NPAKTUKH.

[IprMeHeHne MpU3HAKOB JETUMOCTH, PA3JIOKEHHE HA MHOXKHUTE JIM HATYPaJIbHbBIX YHCEIL.

PeanbHpie 3aBUCUMOCTH, B TOM YUCJIC IIpsAAMas U o6paTHa;1 IIpo NOPHUHUOHAIIBHOCTH.

AnrebpanuecKue BhIpaXKEHUS



[IepeMeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKECHUA C NEPEMEHHON. Jl0 IMycTUMBIE 3HAYEHUS NIEPEMEHHBIX.
[IpencraBiaeHne 3aBUCUMOCTH MEXAY BEIMYMHAMM B BHUAE (GopMyibl. Belumcinenus no ¢opmynam.
[IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH, TOKAESCTBEHHO paBHbIE BBIPAKEHUS, TPaBUIIa IPE0oOpa30BaHUS
CyMM U IIPOU3BEACHUH, 1pa
BUJIA PACKPBITUS CKOOOK U MPUBEAECHUS MOAOOHBIX CIIaraeMblX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTelIEM.

OpnnHowienbl 1 MHOrowieHsl. CreneHs MHOrowieHa. CiaoeHue, BBIMUTaHUEe, YMHOKEHUE MHOTOUYJIEHOB.
@opMynbl COKPAIIEHHOIO YMHOKEHHMs: KBagpaTr CyMMbl M KBajgpar pasHoctu. dopmyrna pa3 HOCTH

KBaJApaToB. Paznokenne MHOTOYWICHOB HA MHOKHTEIIH.

YpaBHeHus

YpaBHeHUEe, KOPEHb YpaBHEHUS, TpaBUiIa MPeoOpa3oBaHus ypaB HEHUS, PABHOCHIIBHOCTh YPaBHEHUH.

JInneliHOE ypaBHEHHUE C OAHOU IEPEMEHHOM, YNCII0 KOPHEH JIM HEHHOTO YPABHEHUS, PELICHUE JTMHEHHBIX
ypaBHeHui. CocTaBiie HUE ypaBHEHUHW IO YCJIOBHUIO 3ajayd. PelieHue TEKCTOBBIX 3a7ad C MOMOIIBIO
YpaBHEHUU.

JluneliHoe ypaBHEHHE C JIByMs IIepeMEeHHbIMH U ero rpaduk. Cu crema ABYX JMHEHHBIX YpaBHEHMH C
JIByMsl mepeMeHHbIMU. Pere Hue cucreM ypaBHEHUM crocoOoM mojcTaHOBKHU. llpumepsl peuie HuUs

TCKCTOBBIX 3aJa4 C IIOMOIIIbIO CUCTEM ypaBHeHI/If/'I.

Koopaunats! u rpaduku. @yHKIuu

Koopnunata Toukn Ha mnpsimMol. YucnoBble NpoMexyTKH. PaccTto sHue Mexay ABYMS TOYKaMH
KOOPJMHATHOU IIPSMOM.

[IpsmoyronbHas cucrema koopauHat, ocu Ox u Oy. Abcuucca U opAMHATa TOYKM Ha KOOPAWHATHOU
wiockoctd. [Ipumeps! rpadukos, 3amaHHbix Gopmynamu. UteHne rpaguKoB peatbHBIX 3aBUCHMOCTEH.
[Tonstue pynkuun. I'papux Gpynkiun. CoiictBa GyHkmii. JInnei

Has ¢yHkuus, e€ rpaduk. I'paduk dynxaun y = | x I 'paduueckoe pemienue JMHEHHBIX ypaBHEHMH U

CUCTEM JIMHEVHBIX YPAaBHECHHM.

8 kmacc

Ymucna u BEIYUCICHUS

KBanparubiii kopenp u3 uucnia. [lonstue o0 umppanuoHaibHOM uucie. JlecsTuuHble MPHOIMKEHUS
uppanuoHanbHeIx Yrcel. CBoW cTBa apu(METHUYECKMX KBAJpPaTHBIX KOPHEHM M HMX MPUMEHEHHE K
peoOpa30BaHUIO YUCIIOBBIX BBIPAKEHU U BEIUMCICHUSIM. Jlei CTBUTENbHBIC YHCIA.

CreneHb C 1eNbIM MoKa3zaTesneM U €€ cBoiicTBa. CTaHIapTHAS 3a MHUCh YHUCIIA.

AnrebpanyecKkue BhIPAKESHHS

KBagparusiii TpEXusieH; pa3inoKeHrne KBaAPaTHOrO TPEXUIECHA HA MHOXKUTEIH.

AnreOpanueckass J1poOb. OCHOBHOE CBOWMCTBO anreOpamueckoil apoOu. Cro’keHue, BBIUHUTAHUE,

YMHOKCHUE, NCIICHUC anre6pa1/1qe CKHX L[po6e171. PanuonansHBIE BBIPAXKCHUA U UX Hp606pa3OBaHI/Ie.



YpaBHEHUSI 1 HEPaBEHCTBA

KBanpatHoe ypaBHeHHWe, (QopMmylia KOpHEW KBaJpaTHOro ypaBHeHus. Teopema Buera. Pemienue
ypaBHEHUH, CBOASIIMXCS K JIMTHEHHBIM U KBaApaTHBIM. [Ipocrelinme apoOHOpalinoHaIbHbIC YpaBHEHUS.

['padmyeckas uHTEprpeTanysi ypaBHEHUI C ABYMsI IEPEMEHHBIMH M CHUCTEM JIMHEHHBIX YpaBHEHUH C
JIBYMsI TiepeMeHHbIMU. [Iprmepsl pelieHnst CUCTeM HEJIMHEWMHBIX YPaBHEHHM C IBYMsI IEPEMEHHBIMH.

Pemienmne TeKCTOBBIX 3a/1a4 alreOpandecKuM CriocoooMm.

YuciioBble HEpaBEHCTBA M MX CBOWcTBa. HepaBeHCTBO ¢ OIHOM nepeMeHHOW. PaBHOCHIIBHOCTBH
HepaBeHCTB. JIMHeHbIe HEpaBEH CTBa C OJHON MepeMeHHON. CUCTEMBbI JIMHEHHBIX HEPABEHCTB C O] HOM
[IEPEMEHHOM.

DyHKIUU

[Tonstue dynkiuu. O61acTh ompesesieHuss U MHOXKECTBO 3Hade HuiM (pynkuuu. CriocoObl 3anaHust
GyHKINH.

I'padux ¢yaxnum. Urenue cBoiictB ¢yHkumu mo e€ rpaduky. [Ipumeps! rpadukoB ¢(yHKIHH,
OTpaXKaIOIIUX pealbHbIE MPOIECCHI.

OyHKIMH, OMHCHIBAIOLINE MPSAMYIO U 00paTHYIO MPOMOPLHOHATb HBIE  3aBUCUMOCTH, WX  TpaduKu.
CDyHIiH-HI/I y=x2, y=x3,y = X, Yy =1IxL Ipadpuueckoe pemenue ypaBHEHHI U CHUCTEM

YpPaBHEHUU.

9 kiacc
Yucna 1 BEIUUCIEHUS

JlelicTBUTENIbHBIE YHCIIA

PannonaneHble 4Yncia, MppalMOHANBHBIE YHCIA, KOHEYHbIE M OECKOHEUHBIE IECSITHUYHBIE IIPOOH.
MHOXeCTBO JEHCTBUTEIBHBIX YU CEJ; JEUCTBHUTENbHBIE YUCIA KaK OCCKOHEYHBIC NECATUYHBIE IPOOH.
B3anMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY MHOKECTBOM JEHCTBU TEJIbHBIX YUCEN U KOOPIUHATHOMN
IPSIMOiA.

CpaBHeHUE NeHCTBUTENBHBIX YUCEN, apuMeTUUECKre AEUCTBUS C AeMCTBUTETbHBIMU YHCIIAMHU.
Wsmepenust, npulOIuKeHus, OLICHKA

Pa3mMepsr 00bEKTOB OKPYIKAIOIIETO0 MUPA, JJIUTEITLHOCTh TIPOIIEC COB B OKPYKAIOIIEM MHPE.

[TpubmmkE€HHOE 3HaYeHNE BETMYHHBI, TOUHOCTD puoImxkenus. OkpyriaeHue uncen. [Ipukuika u oreHka

PE3yJIbTaTOB BBIYHCIICHUI.
YPaBHCHI/ISI U HCPABCHCTBA

YpaBHEHHUs C OJHOU IIEPEMEHHON

JIuneiinoe ypaBHeHue. PellieHne ypaBHEHUH, CBOASAIIMXCA K JIM HEWHBIM.

KBaaparHoe ypaBHeHue. Penienue ypaBHEHUH, CBOASIINUXCS K KBaIpaTHBIM. bUKBagpaTHOE ypaBHEHUE.
[Ipumeps! pemieHns ypaB HEHUM TPETbEW U YETBEPTON CTEIIEHEN Pa3I0KEHUEM Ha MHOKUTEIN.

Pemenne npoOHOpalMOHANBHBIX ypaBHEHUH. PerieHne TEKCTOBBIX 3agad alreOpandyecKum

MCTOA0M.



CucreMbl ypaBHEHHI

VYpaBHeHHE ¢ IBYMs MEPEMEHHBIMH M ero rpaduk. PemieHne cu cteM OBYX JIMHEHHBIX YpaBHEHUM C
JIBYyMsI TIEpeMEHHBIMU. PelnieHue cucreM ABYX ypaBHEHHUM, OJHO M3 KOTOPBIX JIMHEHHOE, a APyroe —
BTOpOH crerneHu. ['paduueckas HHTEPIIPETAIUs CUCTEMbI YpaBHE HHUM C IByMs IIEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3aj1au aNredpandeckum crnocoOom.
HepaBencrtpa

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

PeuieHne JIMHEWHBIX HEPABEHCTB C OJHOM IIEPEMEHHON. PerieHue cucreM JMHEHHBIX HEPAaBEHCTB C

oaHOI mepeMeHHoi. KBanpatHbie

HepaBeHCTBa. [ paduueckast MHTEpIpeTalis HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMSI IIEPEMEHHBIMHU.

DyHKIMHU

KBanpatuunas ¢ynkuus, e€ rpadpuk u cpoiictBa. [lapabona, KojpIuHATHI BEPIIMHBI MapabOIbl, OCh
CUMMETpPUHU NapaboJIbl.

I'paduku ¢yukumit: y=kx, y=kx+b, y=

y=,/X,y=Ix1uux ceoicraa.

YucnoBble OCIEN0BATENBHOCTH
K, y=x3,
X
Omnpenenenue 1 crocoObl 3a1laHUs YUCIOBBIX MOCIEI0BATEIBHOCTEN

[TonsiTHE YKMCIOBON MOCIEIOBATENLHOCTH. 3aJaHKE MOCIEI0Ba TEIbHOCTH PEKYPPEHTHOHN hopmyIioi u
dbopmyII0if Nro wieHa.
Apudmerndeckas 1 reoMeTpuUecKas Iporpeccuu

Apudmerndeckass U reomerpuueckas mnporpeccur.  Popmynbl nro wieHa apupMeTHdecKod u
T€OMETPUUYECKON MTPOTrPECCUM, CYM MBI IIEPBBIX N YJICHOB.

N306paxkenue uneHOB apupMeTHUECKONH U T€OMETPUUYECKON Mpo Ipeccuil TouKaMu Ha KOOPAWHATHOU

ILTIOCKOCTH. JINHEWHBIN M SKC MOHESHIIHATIbHBIN POCT. CroxHEIe IMPOLCHTHI.

IIJIAHUPYEMBIE TIPEJMETHBIE PE3VJIbTATBI OCBOEHHS IIPUMEPHOM PABOYEM
[TPOI'PAMMBI KYPCA (ITO TOJAM OBYYEHU )

OcBoenne yueOHOro Kypca «AnreOpa» Ha ypOBHE OCHOBHOrO 00 Iero oOpa3oBaHHs TOJKHO

obecreunBaTh JOCTHIKEHUE CIEAYIONINX MPEIMETHBIX 00pa30BaTENbHBIX PE3yIbTaTOB:
7 KJ1acc

Yucna 1 BEIUUCIIEHUS

° BLIHOJ'IHSITB, coucTasds YCTHBIC W IIMCBMCHHLIC HpI/IéMBI, apnq)Me TUYECKHE OEHUCTBUS C



palMOHAaIbHBIMU YHCIIAMHU.

HaxonuTe 3HAYeHMs YMCIOBBIX BBIPAKEHUN; MPUMEHATH pa3HO OOpas3HbIE CHOCOOBI U MPHUEMBI
BBIUMCIICHUS 3HAUCHUH APOOHBIX BBIPAXKEHUH, COIEPKAILNX OOBIKHOBEHHBIE U IECSITUYHbIE TPOOH.
Ilepexoauth 0T oHON (OPMBI 3aIIMCH YKCEN K Apyroi (mpeoOpa3o BhIBaTh JECATUYHYIO pOOb B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECSITUYHYIO, B YACTHOCTHU B OECKOHEUHYIO I€CATHUHYIO APOOB).
CpaBHUBATh U YNOPSAJOYMBATh PALIMOHAJIBHBIC YUCIIA.

OxpyrisTh yncia.

BBINONMHATE NPUKUAKY U OLIEHKY pe3yJIbTaTa BBIYMCICHUH, OLIEHKY 3HAYCHU I YMCIIOBBIX BBIPAKECHUN
BbINOnMHATE AEHUCTBUA CO CTENIEHSAMU C HATypalbHbIMU IIOKA3aTEISIMH.

IIpyuMeHsTh IPU3HAKK JEIMMOCTH, PA3JI0KEHUE HA MHOKUTEIIN HATypPaJIbHBIX YU CEIL.

Pemarp  NpakTUKOOPMEHTHMPOBAaHHBIE  3aJaud, CBS3aHHBIE C  OTHOLICHHEM  BEJIMYUH,
IIPONOPLUUOHAIBHOCTBIO BEIMYHH, IIPOLICHTAMHU; HHTEPIIPETUPOBATh PE3YJIbTaThl PELICHUS 33]1a4 C

y4€TOM OIpaHUYEHMH, CBA3aHHBIX CO CBOWCTBAMHU PACCMATPUBAEMBIX OOBEKTOB.

AnrebpanyecKkue BEIpaKeHUS

Hcnonb3oBare anreOpandyeckyl0 TEPMUHOJOIMIO M CHMBOJIMKY, MPHUMEHATh €€ B Ipolecce
OCBOCHHS y4eOHOT0 MaTepuaa.

HaxoanuTh 3HaueHust OyKBEHHBIX BBIPAKEHUM IIPU 3aJaHHBIX 3HA YCHUAX IIEPEMEHHBIX.
BbimonHATe mpeoOpa3oBaHusi LENOT0 BBIPAKEHUS B MHOTOWIEH IPUBEJCHHEM IOJOOHBIX
CllaraéMblX, paCKpbITUEM CKOOOK.

BBINONMHATE YMHOXKEHHE OJHOYIEHA Ha MHOTOYIEH M MHOTOYJIEHAa Ha MHOIOYJIEH, IPUMEHSTH
(hopMyIibl KBaZjpaTta CyMMBbI M KBaJipa Ta pa3HOCTH.

Ocy1iecTBIATh Pa3oKEHNE MHOTOWIEHOB Ha MHOXHTEIM C MOMOIIBIO BBIHECEHMS 32 CKOOKH
001Iero MHOKHUTEISI, TPYIITUPOBKH ClIaraéMbIX, IPUMEHEHUS (POPMYJI COKpPAIIEHHOTO YMHOKEHHUSL.
[IpumensTs npeoOpa3zoBaHUsi MHOTOWIEHOB JUIs PEIICHUs pa3 JMYHBIX 33/1a4 U3 MaTeMaTHKH,
CMEXKHBIX MIPEIMETOB, U3 peaslb HOM MPAKTUKHU.

Hcnonp3oBaTh cBOWCTBAa CTENEHEH C HaTypajibHBIMU IOKa3aTelsiMU JUid NpeoOpa3oBaHUs

BBIPa)KCHUM.

YPaBHCHI/IH U HCPABCHCTBA

Pemarp nuHelHbIE YpaBHEHHS ¢ OJJHOW NEPEMEHHOM, NPUMEHSISI ITpaBWila Mepexoja OT UCXOAHOIO
YpaBHEHU K paBHOCWIIBHOMY eMy. [IpoBepsITh, SIBISETCS JIM YUCIIO KOPHEM YPaBHEHHS.
[TpumensTh rpaduyeckre MeTOIbl P PELICHUH JIMHEHHBIX YPaBHEHUN U UX CUCTEM.

[TonGupath mpuMepbl Nap YUCeN, SBISIOMIMXCS PELICHHEM JIM HEHHOro YpaBHEHHUS C JBYMs
IIEPEMEHHBIMH.

CTpouTh B KOOPJMHATHOW IUIOCKOCTH TpadUK JIMHEHHOTO ypaB HEHHUS C JByMs NEPEMEHHBIMU;
MOJIb3YACh Tpa)UKOM, MPHUBO JAUTH IPUMEPHI PELICHUSI ypaBHEHUSI.

Pemate cucteMsbl ABYX JIMHEHHBIX ypaBHCHI/Iﬁ C AByMs IICPEMCH HBIMH, B TOM YHUCJIC rpa(bnqecm/l.



CocTaBiaTh U pelaTh JIMHEHHOE ypaBHEHUE WJIM CUCTEMY JIMHEH HBIX YPAaBHEHUH IO YCIIOBHUIO

3aJla4M, MHTEPIPETUPOBATH B COOT BETCTBUU C KOHTEKCTOM 3aJ]au MOJIy4YEHHBIN pe3ynbTarT.

Koopaunats! u rpadpuku. OyHKImm

N300pakaTh Ha KOOPAUHATHOM MPSMON TOYKH, COOTBETCTBYIO IIME 33IaHHBIM KOOPAWHATAM, JIY4H,
OTPE3KH, MHTEPBAJIBL; 32 MUCHIBATh YMCIOBHIE POMEKYTKH Ha aare0panyeckoM si3bIKe.

OTMeyaTh B KOOPAMHATHON IUIOCKOCTH TOYKM MO 33JaHHBIM KO OpAMHATaM; CTPOHUTH Tpa(uKH
nuHerWHbIX QyHkiui. Ctpouth rpaduk GyHKmuy = I x L.

OnwuchIBaTh ¢ TOMOIIBIO (PYHKIIUI W3BECTHBIE 3aBUCUMOCTH MEXY BEIMYHMHAMU: CKOPOCTH, BPEMS,
paccrosinue; 1ieHa, KOJ14e CTBO, CTOUMOCTb; IPOU3BOAUTEIHLHOCTD, BpeMs, 00BEM paboThI.
Haxomuts 3Hauenue GyHKIUH 110 3HAYCHUIO €€ apryMeHTa.

[Tonmmare rpaduueckuii crmoco® TpPENCTaBICHUS W aHanu3a WH (opManuu; W3BIEKAaTh U

HUHTEPIPETUPOBATH HHPOPMAIIHIO U3 TPadUKOB peabHbIX MPOIECCOB U 3aBUCUMOCTEH.

8 xiacc

Yucna 1 BEIUUCIIEHUS

Vcnonb30BaTh HayalbHbIE MPEACTABIECHUS O MHOXKECTBE JIel CTBUTEIbHBIX YHMCEN JJIsi CPaBHEHHS,
OKpYIJIEHUSI U BBIYMCIIE HUI; U300paXkaTh JEHCTBUTENIbHBIE YHMCIIAa TOYKAMU HAa KOOPAM HATHOMN
IPSAMOM.

[IpuMeHATh NMOHATHE APUPMETUUYECKOTO KBaJPATHOTO KOPHSA; Ha XOAMTh KBaJpaTHBIC KOPHHU,
UCIOJIb3YSl MPU HEOOXOJUMOCTH KAJIbKYJSTOP; BBIIOJHATH MPEeoOpa3oBaHUs BBIPAXKEHUH, COAEp
JKaIlUX KBaJpaTHbIE KOPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb30Bath 3anucy OOJIBIINX M MAJIBIX YUCEJT C IOMOILBIO /1€ CATUYHBIX APOoOei U cTeneHel yucna

10.

Anrebpanyeckue BbIpaKeHUs

[IpyMeHSTh MOHATHE CTENEHU C LIEJbIM MOKA3aTeleM, BBINOJI HATh NPeoOpa30oBaHMsl BbIPAKEHUH,
COJIepaKAILMX CTENEHHU C 1€ JIBIM [T0Ka3aTEeJIEM.

BBINONHATE TOXIECTBEHHBIE NMPeoOpa3OBaHMs PALMOHAIBHBIX BBIPAXKEHUI Ha OCHOBE IpaBHI
JeCcTBUI HaJl MHOTOWIEHAMH U anreOpanyecKuMu ApoOsMu.

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIH.

[IpumensTh npeoOpa3oBaHMs BBIPAKEHUW Ui peIIEHUs pa3ivy HBIX 337ad U3 MaTeMaTHKH,

CMCIKHBIX TPCIMETOB, U3 peaJ'IBHOI\/'I IIPaKTUKU.

VYpaBHEHHS 1 HEpPAaBEHCTBA

Pemrats HHHefIHI)Ie, KBaApPaTHBIC YPABHCHUA W PALMOHATIBHBIC YPAaBHCHHUA, CBOJAIINUCCA K HUM,
CHUCTCMBI IBYX ypaBHCHI/Iﬁ C ABY M ICPEMCHHBIMU.

[IpoBomuTh mpoCTEHIIME HCCIENOBAaHUS YpPAaBHEHUHM W CHUCTEM YpPaBHEHMI, B TOM YHCIE C



IIPUMEHEHHEM TpaUUecKUX Mpes CTaBJIEeHUH (yCTaHABIMBATh, UMEET JIM YPAaBHEHHE WM CHCTEMa
YPaBHEHHH peLeHHUs], €CIIU UMEET, TO CKOJIBKO, U TIp.).

e [lepexoauth OT ciOBECHOH (GOPMYIUPOBKU 3aqauu K €€ anredpa MUYECKOW MOJENIU C MOMOIIBIO
COCTaBJICHHUA YpaBHCHHA WUJIM CHU CTCMBbI ypaBHeHHfI, HHTCPHIPECTUPOBATL B COOTBETCTBUH C KOHTCK
CTOM 3aJ]a4¥ ITI0JIy4YEHHBIN Pe3yJIbTar.

° HpI/IMeHHTL CBOMCTBA YHCIIOBBIX HCPAaBCHCTB [JIs1 CpPAaBHCHUSA, OLCHKHU, PpCUIATH JIMHEWHBIC
HEPAaBEHCTBA C OJTHOW MEPEMEHHOMN M UX CHCTEMBI, JaBaTh TPapUIeCKyI0 UILTFOCTPAIIUIO0 MHOKECTBA

peI_HeHI/Iﬁ HEpaBCHCTBA, CUCTEMBI HCPABCHCTB.

DyHKIMHU

[lonuMaTeh W WCMONB30BaTh (YHKIMOHAJBHBIE TOHSATHS M S3bIK (TEPMHUHBI, CHUMBOJHYECKUE
0003HauEeHMsI); ONPENENIATh 3HaUeHHe (DYHKIIMU [0 3HAYECHUIO apIyMEHTa; ONpeleNIATh CBOMCTBA (PyHK
i 1o e€ rpaduky. k 2

CrtpouTsb rpaduku eMEHTAapHBIX GYHKINN BUIAY =X , Y = X,

y = x3, Yy =X,y = Ix[; onuceiBaTe CBOWCTBA YUCIOBOI (YHK IMHU 10 €€ rpaduKy.
9 knacc

Ywucna 1 BEIYUCICHUS

CpaBHMBaTh U yNOPAAOUYMBATH PALIMOHATIBHBIE U UPPAI[MOHAIIb HBIE YHCIIA.

Boinonusate apudmernyeckue NEHCTBUS C pallMOHAIbLHBIMUA YHC JIAMH, COUYETasi YCTHBIE U MHUChbMEHHbBIE
MPUEMBI, BBIIIOJIHATH Bbl YUCJIEHUS C UPPALMOHAIBHBIMU YUCIIAMU.

Haxonuth 3HaueHus creneHer ¢ EeIbIMU MOKAa3aTeIsIMH U KOpP HEW; BBIYMCIATH 3HAYCHHS YHMCIIOBBIX
BBIPAKCHUI.

OKpyrJATh 1€UCTBUTENbHBIEC YUCIIA, BHITOIHATh IPUKUJIKY PE 3yJIbTaTa BHIYUCICHUN, OLIEHKY YHCIIOBBIX

BBIPAKCHUIA.

YpaBHEHHS U HEpPAaBEHCTBA

Pewats JsMHEVHBIE W KBAaApaTHBIE YpPAaBHEHMS, YpPaBHEHHUS, CBOAA IIHMECd K HHUM, IPOCTEHIINE
JIpoOHOpaIOHAIbHBIE YPaBHEHUS.

Pemate cucreMsl IByX JIMHEHMHBIX YPAaBHEHUM C JBYMs IIEPEMEH HbIMU M CHCTEMBI ABYX YPaBHEHUH, B
KOTOPBIX OJTHO YPaBHEHHUE HE SIBIISAETCS JTUHEHHBIM.

Pemate TekcToBBIE 3amauM alreOpandeckMM CHOCOOOM C IMOMO IbIO COCTABICHHUS YpaBHEHUS HIIU

CUCTCMEBI IBYX ypaBHCHI/Iﬁ C ABYM: IICPCMCHHBIMU.

[IpoBOoNTH MpOCTENIINE UCCIIENOBAHNS YPABHEHUM U CUCTEM YPAaBHEHHI, B TOM YHUCIIE C IPUMEHEHHEM
rpaduuecKux npej cTaBieHui (YyCTaHaBIMBaTh, UMEET JIM ypaBHEHHUE WIIM CUCTEMA ypaBHEHUHN PeLIeHHs,
€CIIM UMEET, TO CKOJIBKO, U TIP.).

Pemats nuHeiiHble HEpaBEHCTBA, KBaJApaTHbIE HEPABEHCTBA; M30 OpakaTh pELICHHE HEPaBEHCTB Ha

YUCJIOBOW MPSIMOM, 3aIIACHI BaTh PEIICHHE C TIOMOIIBIO CHMBOJIOB.



Pemmathb cucteMbl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOIINE KBaIpaTHOE HEPABEHCTBO;
n300paxkaTh peleHrue CUCTEMbl HEPABEHCTB Ha YMCJIOBOM MPSMOM, 3aIIMCHIBATh pPEIle HUE C MTOMOIIBIO
CHUMBOJIOB.

Hcnonws3oBaTh HCPAaBCHCTBA NIpX PCIICHUHU Pa3JIMYHBIX 3a1a4.

DOyHKIUU

PacrioznaBate (QyHKIMM W3y4YeHHBIX BUIOB. [lOKa3piBaTh cXeMa THYECKH PACIONIOKCHHE Ha
KOOPJMHATHOM IJIOCKOCTU TpauKOB
byakumii Buaa: y =kx,y=kx + b, y=

k,y=ax2+bx +c,
X

y=x3,y= X, y =1 x I B 3aBUCHMOCTH OT 3Ha4eHU# K03(h(HUILIM €HTOB; ONMKMCHIBATH CBOMCTBA (DYHKIIUH.
Crpoutsb 1 n300paXkaTb CXEMaTHUECKU Ipa(UKK KBaIPaTUYHBIX

(GyHKIMH, ONMCHIBATh CBOMCTBA KBAAPATHUHBIX (PYHKIIHI 1O UX rpaduKam.
Pacno3naBate KBapaTHYHYIO (QYHKITUIO 110 (hopMyJie, IPUBO JUTh IPUMEPHI KBaIPATHUHBIX (DYHKIIHA 13

peanbHO KU3HU, (PU3UKH, TEOMETPUH.

ApudmeTndeckast U TeOMETpUUYECKask IPOrPeCcCUuu
PacrioznaBath apuMETHYECKYIO i TEOMETPUYECKYIO ITPOTPECCHUU TIPH Pa3HBIX CIIOCO0axX 3aTaHMUs.
BoInonHATh BHIYUCICHUS C HCIOIb30BaHUEM (OpPMYI Nro djaeHa apu(MeTuyecko U reoMeTpruiecKon
MPOTPECCHil, CYMMBI IIEp BBIX N YJICHOB.
N3o0paxaTh WieHbl MOCIEA0BATEIILHOCTH TOYKAMU HAa KOOPIU HAaTHOM TJIOCKOCTH.
Pemiate 3aaun, cBSI3aHHBIE C YUCIOBBIMH MOCTEIOBATEIBHOCTS MH, B TOM YHCIIE 3a7a4d U3 PEeaIbHON

AKHU3HH (C UCIIOJIb30BaHUEM KAJIbKYJIATOPA, HU(POBBIX TEXHOJIOTHA).



TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA (I10 'OJAM OBYYEHUN)

7 xnacc (ue menee 102 q)

HazBanue
paszena OcHOBHOE coaepxKaHue OcHoBHbIE BU/IBI JIeSITEIIbHOCTH|
(TeMbl) o0ydJaronmxcs
(umciio gacoB)
Ypcna U [lonatue  pamumonanbHoro | CucremMaTu3upoBaTh M oOoramiath 3HaHUSA 00
BEIUNC JICHMSL. yucna.  Apudmernyeckue | OOBIKHO BEHHBIX M JECATUYHBIX JAPOOSX.
PaluoHAIbHbIE NecTBus ¢ paunoHaibHbIMM | CpaBHHMBaTH M YHOpPSZOYMBaTH  JApoOH,
qrcia qKcIaM peoOpa3oBbIBas npu HE00X0IMMOCTH
(25 u) u. CpaBHeHue, | JIecATHYHBIE JAPOOM B OOBIKHOBEH  HBIE,
YIOPSI0YMBaHUE OOBIKHOBEHHBIE B JIECTUYHbIE, B YACTHOCTH B O€cC
palMOHAIbHBIX YUCEIL. KOHEYHYIO JAECATUYHYIO IPOOb.
Crenenp ¢ HartypainbHbM | [IpuMeHsTH pazHOOOpa3HbIE CIIOCOOBI U MPUEMBI
[I0Ka 3aTEJIEM. Bbl YMCIIEHUS 3HAYEHUH IPOOHBIX BBIPAXKEHUI,
Pemienne OCHOBHBIX 3ajad | coAep)kKa IIUX OOBIKHOBEHHbIE M JECATHYHBIE
Ha JpoOM, MPOLEHTh U3 | APOOM:  3aMeHATh  IpU  HEOOXOAMMOCTHU
peanbHON MPAKTUKU. JNECATUYHYIO IpoOb OOBIKHOBEHHOM u
[Ipu3naku JIEJIUMOCTH, | OOBIKHOBEHHYIO JECSITUYHOM, MIPUBOJIUTH
pasJio )KeHUs Ha MHOKUTEIN | BbIpakeHUEe K ¢opme, HauOonee ymaoOHOM uis
HaTy PaJIbHBIX YHUCEIL. BBIUMCIIEHUH, Tpeod pa3oBbIBaTh JIPOOHBIE
PeanbHbie 3aBUCHUMOCTH. | BBIp@XEHHSI Ha YMHOXXEHHE U JI€ JIeHHE
I[Ipa wMas wu  oOpaTHast | JOECATHUYHBIX IpOo0eil K AEMCTBUSIM C LIETbIMU YHUC
IIPOIIOPLINO HAJIBHOCTU JaMH.
[IpuBoaUTH 4MCIOBBIE U OYKBEHHBIE HPUMEPHI
CTENEHU C HAaTYpaJIbHBIM IOKa3aTesieM, OObSICHSIS
3HAUEHUS OC HOBAHMSI CTENEHH U MOKa3aTels
CTETEHH, HAXOIUTh 3HA UEHUS CTENEHEN BUa an
(a — mroboe pamnMOHaNbHOE 4YHCIO, N —
HaTypaJIbHOE YHUCIIO).
[lonumarp cMmbIcT 3amucH OOJBIIUX YHCEN C
MOMOIIIO JIECATUYHBIX JpoOeil U cTeneHei
yucna 10, IpUMEHATh UX B pEAIbHBIX CUTYaLUsX.
HasBanue
paszena OcHOBHOE cofiepKaHne OcHoBHbIE BU/IBI JIeSITEIIbHOCTH|




(TembI)

(4ucno yacoB)

o0ydJaronmxcs

[IpuMeHITh TPU3HAKU ACTUMOCTH, PA3IOKCHHUS
Ha MHOXUTENIM HATYPaJbHBIX YHCEI.

Pemats 3amaun Ha 4acTH, IPOLEHTHI, TPOIIOPLIUH,
Ha HaxOXJCHHUE IPoOu (IIPOIEHTA) OT BETUIHHBI
¥ BEIUYH HBI TI0 €€ IpoOu (MpOLEHTY), Apodu
(mporeHTa), KOTO PpbIii coOCTaBisieT OJHA
BelnuunHa OT npyro. [lpuBoauth, pa3duparts,
OLICHUBATh  paA3JMYHBIC  PEILICHUS,  3aMUCH
peLICHUI TEKCTOBBIX 3a4a4.

PacrioznaBate U OOBSICHATH, OMNHPAsCh Ha
ompezene HUSA, NPSMO MPOMOPILHUOHATBHBIE H
o0paTHO MpPONOPLM OHAJIBHBIE 3aBUCHMOCTH
MEX1y BEJTMYUHAMU; IPUBO JUTH TPUMEPHI ITUX
3aBUCHMOCTEH M3 pEaJbHOr0 MHpa, U3 JAPYTUX
y4eOHBIX MPEIMETOB.

Pemate mpakTHKOOPUEHTHPOBAHHBIC 33a7aud Ha
IpoOHu, TPOLICHTHI,

OpsIMy!0 U OOpaTHYyIO

IMPONOPHHUOHATIBHOCTH, IIPOIIOPIHUH

Anrebpanueck

HEC BBIPAKCHUA

(27 )

BYKBCHHBIC BBIpAXXCHUH.

ITepe mennsie. JlomycTumblie

3Hau€ HUS TEPEMEHHBIX.
DopMyIIbL.

[TpeoGpa3oBanue
OYKBEHHBIX BBIPAYKEHUH,
pacKpbITHE CKOOOK u
IIPUBE/ICHNE OJOOHBIX
cjlara eMblX.

CaoiicTBa CTENIEHU c

HaTypajb HbIM [I0KA3aTEJIEM.

Onagers anreOpanyeckod TEPMHUHOIOTHEH H
CUMBOJM KOH, IPUMEHATH €€ B Ipolecce
OCBOEHUS y4eOHOIr0 Ma Tepuaia.

HaxoauTe 3HaueHns OyKBEHHBIX BBIPAXKEHUI MPH
3HAUEHUSX

3a JaHHBIX BBIIIOJIHATD

OYKB;
BBIYUCIICHHS TIO (POopMyIIaMm.

BeImonHATE mpeoOpa3oBaHUs [EJI0T0 BEIPAKCHHS
MOTI0OHBIX

B MHOT'OYJICH IMPUBCACHUCM

cJIara€MhbIX, paC KpbITUEM CKOOOK.

Muorounensl.  Cnoxenue,
BbIYM TAHUE, YMHOXKEHHUE
MHOrowie HOB. DopMyisl

COKPAILEHHOTO YMHOXXEHHS.
Pa3noxeHne MHO TO4JIEHOB

Ha MHOXXHTCIIN

BbINONHATE ~ yMHOXKEHME  OJHOWIEHA  Ha
MHOIOYIEH W MHOIOYI€Ha Ha MHOIOYJIEH,
MPUMEHATh (OPMyJIBI KBa JpaTa CyMMbl H
KBaJipaTa pa3HOCTH.

OcyecTBIATh Pa3ioKEHUE MHOIOWIEHOB Ha

MHOXHUTEC JIH HYTéM BBIHECCHHUSI 3a CKOOKHU




o0IIero MHOXHUTENS, TPUMEHEHHUS (HOPMYIIBI
pPa3HOCTH KBagpaToB, (HOPMYJ COKPAIIEHHOTO
YMHOXXEHHSL.

[TpumensTh mpeoOpa3oBaHKE MHOTOWICHOB JIJIS
pelie HHUS Pa3MYHBIX 3ajJa4 W3 MaTeMAaTHKH,

CMEXHBIX IIPEJ] METOB, U3 PEAJIbHOMN IPAKTUKH.

3HAKOMUTBHCS C UCTOPUEN pa3BUTUS MAaTEMaTUKU

YpaBHeHust
U HEpaBEeHCTBA

(20 u)

YpaBHeHwHE, npaBuia
npeoOpa 30BaHUS
yYpaBHEHUS, paBHO

CUJIBHOCTh YPaBHEHHUM.

JluneliHoe  ypaBHEHUE ¢
OJHOU TIEPEMEHHOM,
pemeHne JIMHEN HBIX

ypaBHeHUH. Pelmenne 3anau
C TIOMOIIIBIO YPAaBHEHUIA.

JluneitHoe = ypaBHEHUE C
JBYMsI [IEPEMEHHBIMU U €T0
rpapuk. Cucrema  ABYX
JUHEHUHBIX YypaB HEHUU C
TBYMSI

Pemenne cucrem ypaBHEeHUI

NEPpEMCHHBIMU.

CIIOCOOOM IIOJICTAHOBKUA U

Ccoco OOM CIIOKEHUSA

Pemiate  nuHEHOE  ypaBHEHHE C  OJHOM
NIEPEMEHHOM, NPUMEHssl MpaBUiia Iepexoja OT
HCXOJHOTO YPaBHEHUS K PABHOCUIIBHOMY €EMY
6osee mpocToro Buaa. IIpoBepsiTh, ABISETCS JH
KOHKPETHOE YHCIIO KOPHEM YpaBHEHHSI.
[TonOupars mpuMepsl Map YUCEN, SBISTFOIIMXCS
pelie HUEM JIMHEWHOTO YpPaBHEHHUS C JIByMS
nepemMeHHbIMH.  CTpouTh B KOOPJAMHATHOM
IUIOCKOCTH TpaduK JIHMHEHHO TO ypaBHEHUS C
IBYMsI TIEPEMEHHBIMU; TMOJB3YACh Ipa (uUKom,
MPUBOAUTH MPUMEPHI PELICHUSI YPaBHEHUSI.
Haxomute pemieHue CUCTEMBI [BYX JIMHEHHBIX|
ypaBHE HUH C ABYMsI IEPEMEHHBIMH.

CocTaBisATh U pellaTh ypaBHEHUE WM CUCTEMY
ypaBHE HUU o

YCIIOBHUIO 3a1a4u,

MHTEpPIPETUPOBATH B COOTBET CTBUM  C

KOHTCKCTOM 3aaa4u HOJ'Iy‘ICHHI:Iﬁ pe3yibTat

Koopaunat Koopannara  toukm  Ha | M3o0pakaTh Ha KOOPIWHATHOW MPSMOM TOYKH,
B 1 MPSMOM. YucnoBele | COOT BETCTBYIOIIME 3aJaHHBIM KOOpPAHHATAM,
rpaduKy. MpOMEXYTKH. Pac crosHHMe | Jaydd, OTpe3 KW, MHTEpPBAJIbI; 3allUCHIBAaTh UX Ha
DyHKIMH MEXIy JABYMS TOYKaMH | anreOpanyecKoM si3bIKE.

(24 4) KOOPAWHATHOU MPSMOIA.

HazBanue

pasznena OCHOBHOE COJIep)KaHUE OcCHOBHBIE BUIbI eI TeIIbHOCTH
(TembrI) 00yJaroIIHXCsI

(ancmo yacoB)




[IpsamoyronpHas  cucrema
KOOp JIMHAT Ha IUIOCKOCTH.
[Ipumepsr rpauKoB,
3aJaHHBIX  (opmymna M.
Urenue rpadukoB peanb
HBIX 3aBUCHUMOCTEM.

[onsarue ¢pynkuuu. I'paduk

GyHKIIHH. CaoiicTBa
GYHKIIHA. Jluneiinas
¢ynkuusa.  Iloctpoe Hue

rpadpuka JHHEHHOW (yHK

uu. I'padpuk pynkuuu y = I

OTMeuaTh B KOOPJAMHATHOM IIJIOCKOCTH TOYKH IO
3alaH HBIM KOOpJIWHATaM; CTPOUThH Trpaduxu
HECJIOKHBIX 32  BUCHUMOCTEH,  3aJaHHBIX
dbopMyinamMd, B TOM 4YHCIE€ C 1O MOIIBIO
(G poBBIX Ja0OpATOPHUH.

IIpumensTs,

n3y4yaThb IIPEUMYILIECTBA,

WHTEPOPETUPO BaTh rpaduyeckuil  crocod

NPEJICTABICHUS W aHalW3a Pa3HooOpa3HOM
YKU3HEHHOHW MH(OPMALIHH.
(GyHKIIUM, OBIAACBAThH

(YHKIMO HAJTbHON TEPMHUHOJIOTHEH.

OcBauBaTh IIOHATHE

Pacnio3naBate nuHelHyo QyHKIUI0O Y = kx + b,

x1 Ol CbIBaTb €€ CBOWCTBA B 3aBHCHUMOCTH OT
3Ha4eHnd k03¢ ¢purrenToB k u b.
Crpouts  rpaduku JUHEMHOM  QyHKIUH,
byHKIIIN
y = IxL
Hcnonp3oBate  1UQpOBHIE pecypcbl JUIS
IIOCTPOEHUS
rpaduKkoB (QYHKIUH M M3y4EHHS HX CBOWCTB.
[IpuBOIUTE IPUMEPHI TUHENHBIX 3aBUCUMOCTEN B
pe AJIBHBIX IPOLECCax U SABICHUAX
TToBTOpeHHU IToBTOpEeHUne OCHOBHBIX | BpiOuparh, NpPUMEHSTH OIEHUBATh CIIOCOOBI
e - MOHATUN U METOJIOB Kypca 7 | CpaBHEHHUs qucell, BBIYMCIICHUH,
0606IICHNE KJacca, 0000 1ieHne 3HaHUi | MpeoOpa3oBaHUl  BBIpaKEHWM, pe  LIeHusd
(1) YpaBHEHUH.

OCYHICCTBJ'I?ITB CAMOKOHTPOJIb  BBIIIOJIHACMBIX

JNEUCTBMM M CaMOIIPOBEPKY  pe3yibTaTa

BBIUMCIIEHUH, TpeoOpa30 BaHU, TOCTPOSHUH.

Pemate 3aaun U3 peasibHOM KU3HU, TPUMEHSThH
MaTe MaTHYE€CKHUE 3HAHUSA I PEIIeHU 3a/1a4d U3
JIPYTUX MPEIMETOB.

Pemarr  TexcTOBBIC

3aga4u, CpaBHHBATD,

BBIOMPATh CIIOCOOBI PEIICHUS 3aa4l

8 kiacc (He menee 102 u)




HazBaunue

paszena OcHOBHOE cofepKaHue OcHoBHBIE BUJIbI JESTEIbHOCTH
(TembI) o0yJaromuxcs
Kypca (daucmo
4acoB)
Ypiciia U BBIYHC Ksampatueii kopenb u3 | DopMynMpoBaTh ONPEIEICHHE  KBAaIpPaTHOIO
TICHUS. 4ucia. [TonsTne 00 | KOpHA U3 4ucia, apuGMeTHIECKOro KBaJpaTHOro
KBagpar Hble UPPAallMOHAIBHOM  YHUCIE. | KOpHS.

Hecatuunpie npubInxKe HUS

HpI/IMCHSITB Ooncpanrio U3BJICYCHHUA KBAAPATHOI'O

KOpHHU
(15 1) UPPALMOHATIBHBIX ~ YHUCEN. | KOpHS U3 YMCIIA, UCIOJb3Ys IPU HEOOXOIUMOCTH
JlelicTBUTENBHBIE yucaa. | KaJbKyJs TOP.
Cpas HeHue | OueHHBaTh KBaJApaTHbIE KOPHU LIEIbIMU YUCIAMHU
JEHCTBUTENBHBIX quCce. | U /1€ CATUYHBIMU JAPOOSIMHU.
Apudpmernueckuii CpaBHUBaTh U YNOPSAJOYMBATH PALIMOHAIBHBIE U
KBaJJpaTHBIN KOPEHb. Uppa LHUOHAIbHbIE 4YMCJIA, 3alHCAHHBIE C
VYpaBHeHue Buia X2 = a. | IOMOILBIO KBAaJpaT HbIX KOPHEH.
CpoiictBa apudmernueckux | McciaemoBarh ypaBHeHHME X2 = a, HaxOJHUTh
KBa  JpaTHbIX  KOpHEW. | TOYHbIE U NPUOIMKEHHBIE KOPHU Ipu a > 0.
ITpeoOpa3oBa Hue uucinoBbX | McciaenoBare CBOMCTBAa KBaJIpaTHBIX KOpHEH,
BBIP@KEHUH, CO JepKallux | HpPOBOJIS YHCIIOBbIE 9KCHEPUMEHTHI c
KBaJpaTHBIE KOPHU WCIIOIB30BaHUEM KAJIBKYJISl TOpa (KOMIIBIOTEPA).
Jlokxa3bIBaTh CBOMCTBA apudmeTnyecKkux
KBaJ[paTHBIX KOpHEH; NpUMEHATh UX JUIA
npeoOpa3oBaHus BBIpAXKE HUH.
HasBanue
paszena OcHoBHOE coJiep)kaHue OcHoBHbIE BU/IBI JIeSITEIIbHOCTH|
(TeMbl) 00y4aromxcs
Kypca (ducino
9JacoB)
BeimmonHATe  mpeoOpa3oBaHUs  BBIPAXKEHUH,

colepXka IIMX KBaJgpaTHbIE KOpPHU. BeIpaxkarsb
NEPEMEHHBIC U3 TCOMETPUUCCKUX U Q)HSI/ILIeCKI/IX
bopmyst.

BbIunciasiTe 3Ha4eHUS BBIPAXKCHUH, COEPKAITHX
KBa  JpaTHbIE  KOpHH,

HCIIONB3Ysl  TpH

HEOOXOIUMOCTH Kajlb KYJISTOP.




Hcnonw3oBaTth B XOA€  pemieHUs  3aaad

QJICMCHTApPHBIC TIIPCACTABJIICHHA, CBA3aHHBIC C
HpI/I6JII/DKéHHBIMI/I 3Ha4YC HUAMU BCINYHH.

3HAKOMHTECS C HCTOpHCﬁ Pa3sBUTHA MAaTEMATUKHU

Yucia ¥ BIUKC

nedusa. CTeneHp

C I CJIBIM ITIOKa3a

Crenenb c LEJIBIM]
[IOKA3aTeJEM.
CrangaprHas 3amuch yucia.

Pa3mepnl 00bEKTOB OKpYIKaI0

@®opMyIMpOBaTh ONPEAEIECHUE CTENEHU C LIEJNIbIM|
MoKa
3areseMm.

Hpe,Z[CTaBJ'IﬂTB 3alMCh OONBIIMX M MajbIX YKCET B

CTaH
TeJIeM 1IeTo MHpa (o1 maptHoM Buae. CpaBHMBATh YMCIA U BEITUUYUHBI,
AJIEMEHTapHBIX 3amnu
(7 9) 4acTUL] J0 KOCMHMYECKHX| CaHHBIE C MCHOJb30BaHueM cteneHu 10.
00BeK Hcnonbs30Barh 3anucCh Ynced B CTAHIAPTHOM BHUJIE
TOB), JUIMTEIIBHOCTD| IS
IIPOLIECCOB B
OKPY’KaOIIeM MHUpE. BBIPQXKECHHSI Pa3MEPOB OOBEKTOB, UIUTEIHHOCTH]
polec
CBolicTBa cTENneHU C LENbIM| COB B OKPY)KAIOIIEM MUDE.
1o
Kazareyem DopmyIUpOBaTh, 3AMUCBHIBATE B CUMBOJNYECKOM]
op
M€ U WUIIOCTPUPOBaTh NPHUMEPAMH CBOMCTBY|
CTEIIEHU
C LEJIBIM ITIOKA3aTEeIIEM.
[Ipumensars CBONCTBA CTETIEHU ItIe:
npeoOpazoBaHus
BBIPDQXKECHUM, COIEPKAIMUX CTENEHU C LEIbIM
IoKasare
JeM.  BbpINOMHATE  ACUCTBHS C  YHCIIAMM,
3allMCAHHBIMU B
CTaHIapTHOM BuJe (YMHOXEHHE, JIeJIEHUE,
BO3BEICHUE
B CTEIICHb)
AnreGpanyeckue | KBaIpaTHBIH TpéxuneH. | Pacnosnasare KBaJIPaTHBIN TPEXYIIEH,
BHIP@KCHUSL. Pa3no jxeHWe KBaJpaTHOTO | yCTaHABIMBATh BO3MOXHOCTH €r0 PA3JI0KEHUS Ha

TpéXLIJ'ICHa Ha MHOXXHTCIIN

MHOXKHUTCIIN.




KBanpatublii

PackimanpiBath Ha MHOXHUTEIM  KBaJAPATHBIN

TpEXWIEH TPEXWIEH C HEOTPULIATEIBHBIM JUCKPUMUHAHTOM
(69
AlreGpandeck Anrebpanueckas ApoOb. | 3anucelBaTh anreOpanyeckue BBIPAKCHUS.
HI€ BHIPAKCHHUS. Jony ctumble 3HaueHus | Haxonuts
AlreGpandeck NEPEMEHHBIX, BXOISIIMX B | 00JIACTb oIpeeeHUs paloHaIbHOIO
ast 1po0b anreOpanyeckue BBIPAYKEHUS. BBINIOIHATE YUCIIOBBIE IIOJICTAHOBKHU
(15 ) BBIPAKCHUS. OCHOBHOE | M BBIYUCIATH 3HA YEHHUE ApoOHU, B TOM YHUCIE C
CBOMCTBO ajreOpanyeckoil | momouplo  Kaiubkyastopa.  DopmynupoBarb
npodu.  Cokpa  IIEHHE | OCHOBHOE CBOMCTBO aireOpanyeckoil apodu u
npobei. NPUMEHSATh €ro il NpeoOpa3oBaHUs JPOOEH.
CrnoxeHue, BbIUUTAaHUE, | BpimosnHATe JeiictBug ¢ anreOpanyecKUMH
YMHO JKEHHE U [JelieHue | ApoOsMu. [IpumensTs npeoOpa3oBaHus
anreOpande CKuUX JApoOeHd. | BBIpOKEHWUH JUIS pelIeHus 3aaad. BreIpakaTh
[IpeobpaszoBanue nepemMennble  u3  Qopmyn  (pu3uue  CKHX,
BBIP@KEHUH, colepXkalluX | IeOMETPUYECKHX, ONMCHIBAIOLINX OBITOBBIE CUTYa
anre Opandeckue Apoou 107079
VpaBHeHHs KBanpatHoe ypaBHeHue. | Pacrno3HaBaTh KBajpaTHbIE ypaBHEHUS.
¥ HEpaBEHCTBA. Hemon wHoe kBagparHoe | 3amuchkiBaTh (opmysy KOpHEH KBaJpaTHOTO
KBaznparHble YPaBHEHHE. @dopmyna | ypaBHE HM; pellaTh KBaJpaTHbIE YPaBHEHUS —
YpaBHEHHUSI KOpHEH KBaJpaTHOTO | TIOJHBIE U HE MOJIHBIE.
(15 u) ypaBHeHus. Teopema Buera. | IIpoBoauth MpoCTENIINE HACCJIEIOBAHUS
Pemenne YpaBHEHUH, | KBaJAPATHBIX YPABHECHHUM.
CBOJAILIMX CS K KBaIpaTHbIM. | PemaTh ypaBHEHUs, CBOASIINECS K KBaJIpPaTHbIM,
[Tpocreitmne C MO0 MOIIBI0 TNpeoOpa3oBaHUM U 3aMEHOM
JIpOoOHOpalOHAIbHbIE MIEPEMEHHOI.
ypaBHE HUS. Habmtonate u aHanmu3upoBaTh CBS3b MEXIY
Pemenue TeKCTOBBIX 3a7a4 ¢ | KOPHAMM M KOo3(uLmeHTaMu  KBaJpaTHOTO
[0 MOIIBIO KBaJpaTHBIX | YpaBHEHHS.
YpaBHEHUH ®opmynupoBatk TeopeMy Bwmera, a Takxke
o0paTHYIO TeopeMmy, MPUMEHSITh 3TU TEOPEMBI
JUIS pelleHus 3ajad.
HasBanne
paszerna OcHoBHOE coJiepkaHue OcHoBHbIE BU/IBI JIeSITEIIbHOCTH|
(TeMbl) oOyuaromuxcs
Kypca (ancno




4acoB)

Pemrate TeKCTOBBIE 3amaud anreOpanyecKum

CIIOCOOOM:  MEPEeXOAUTh  OT  CIIOBECHOM

GOopMyIHUpOBKM  yCIOBHS 33  Jaud K
anredpanvyeckoil MoJenu NyTéM COCTaBJICHUS
YPaBHEHHUS; pellaThb COCTaBICHHOE YPaBHEHME;
UHTEP MPETUPOBATh PE3YJIbTAT.

3HAKOMUTBHCS C UCTOPHEN pa3BUTHUS AJIreOpBI

YpaBHeHust
U  HEPaBEHCTBA.

Cucrembl ypaBHE

JIuneliHoe  ypaBHEHue ¢
ABYyMA NCPEMCHHBIMH, €TI0

rpaduk, mpuUMephl perieHus

Pacnio3naBarh JIMHEHHBIE YpAaBHEHUS C ABYMs
IIEpEMEH HbIMHU.

Ctpouth rpaduku TUHEHHBIX ypaBHEHUH, B TOM

HUU YPaBHEHUH B LIETBIX YUCIAX. | YUCIE
(13 u) Pemenne cuctem  ABYX | HCHONB3ys HU(DPOBBIC PECYPCHI.
JMHEN HBIX YypaBHeHUW ¢ | Pa3znuuare napajuielibHble W NEPECEKAOIINECS
JBYMsSI  I[I€p€  MEHHBIMHU. | MPAMbBIC 10 UX YPABHCHUSIM.
[Ipumeps! pewmeHus cucteM | Pemate cUCTEMBI ABYX JIMHEMHBIX YPaBHEHUU C
HEJIMHEHHBbIX YpaBHEHUM C | JBYMSI  NE€PEMEHHbIMM  IOJCTAHOBKOM M
JIByMsI IEPEMEHHBIMHU. CIIOKECHHUEM.
I'padpuueckas Pemate mpocreiimme cucTeMsl, B KOTOPBIX OJHO
VHTEPIPETALUS YPABHEHUSA C | U3 YPABHEHUU HE SIBISACTCS JIMHEHHBIM.
IByMmsi TiepeMeHHbl M W | [IpuBoauth  Tpaduyeckyr0o  MHTEPIpPETAIUIO
CHCTEM YpPaBHEHUHM C JBYMsI | PEIIEHUS YpPaBHEHHUS C IBYMsSI MEPEMEHHBIMH U
MIEPEMEHHBIMU. CHCTEM YpPaBHEHUI C IByMS TIEPEMEHHBIMMU.
Pemenne TekcToBBIX 3a7au ¢ | PemiaTe TEKCTOBBIE 3aJauu  anreOpanyuecKuM
o MOIIIBIO cUCTEM | crocobom
ypaBHEHUU
VpaBHeHUs Uucnoseie HepaBeHCTBA U uX| PopmynnpoBaTh CBONCTBA YHCJIOBBIX
u CBOMCTBRA. HEPAaBEHCTB, WJI  JIIOCTPUPOBaTh HUX  HA
HEPaBEHCTBA. Hepasenctso C OJIHON | KOOpPAWMHATHOU MPSIMOM, JOKa3bl BaTh
HepaBeHcTaa nepemMeH HoOW. JIuHeWHBIE | anreOpanvecku.
(12 ) HEpPABEHCTBA C [IpumeHsATh CBOMCTBA HEPABEHCTB B XO/JI€ PEIICHUS]]
3aj1a4.
OAHON TepeMeHHOWM W wux | Pemarb JWHEHbIE HEpaBEeHCTBA C  OJHOM

pete HHUE. Cucrembl
JIMHEMHBIX HEpa BEHCTB C

OHOM NEPEMEHHOM M UX

MepeMEHHOH, U300pakaTh pelIeHe HepaBeHCTBa
HA YHCIIOBOU TIPS MOM.

Pemrate CHUCTCMBI JIMHENHBIX HCPAaBCHCTB,




peleHue.
N3obpaxenue pereHus
JIMHEH HOIO0 HEPABEHCTBA U

HX CHCTEM Ha YHCJIOBOM

M300pakaTh PEIICHHE CHUCTEMBl HEPaBEHCTB Ha

YUCIIOBOM MPSMOU

pAMO
DOynKuumy. [Monstne ¢ynkmuu. O6macts| Mcmonb3oBaTh (HYHKIIMOHATBHYIO TEPMUHOJIOTHIO
u
OcHoBHbIE OmpefieNieHuss U MHOXECTBO| CHUMBOJIHKY.
3Ha
MOHATHUS yeHuit ¢ynkuuu. CrocoObl Berumcnsats  3HaueHuss  (QyHKOHMHA,  3aJaHHBIX
3az1a dhopmynamu
(519) HUs QYHKIUI. (pu HEOOXOAUMOCTH HCIIO0JIH30BAaThH
I'paduk ¢dynxiuu. CBOWCTBA| KAIBKYISITOP); CO
CTaBISTH TAOJIUIIBI 3HAYCHUH (DYHKITHH.
¢ynkunu, ux oroopaxkenne Hal| CTPOUTH O TOYKaM rpaduku GyHKINH.
rpaduxe OnuceiBaTh CBOMCTBa (PYHKIMH Ha OCHOBE €&
rpaduye
CKOTO TIPECTABICHHS.
Hcnonp30Bare (HYHKIMOHATBHYIO TEPMUHOJIOTHIO
u
CUMBOIIUKY.
UccnenoBath mpumeps! rpa@uKoB, OTpa)karoIINX
peab
HBIC TIPOILIECCH M sIBJICHHS. [IpUBOIUTH MpUMEPHI
npo
IIECCOB U SIBJICHUH C 3aJlaHHBIMU CBOICTBaMHU.
Hcnonp30BaTh KOMIBIOTEPHBIE MPOTPaMMBI IS
o
cTpoeHus: rpadukoB (GyHKIUA U H3YYEHHS UX
CBOMCTB
)%1917078 Urenue u noctpoenne| Haxomute ¢ momompio Tpaduka  (QyHKIUH
rpadukoB 3Ha4YeHUE O]
Yucnossle byHKUINH. [Tpumepsl HON U3 paccMaTPUBAEMbIX BEIMYHUH 10 3HAUCHHIO
rpaduxoB Ipy
byHKIMHA byHKIMH, OTPaKAOIINX| TOM.
peaib
(99) HbI€ TPOLIECCHI. B HecnoxHBIX cCiydasx BbIpakaTh (HOpMyIoi




DyHKITNN, OTTMCBHIBAIONITHE TIPS

MYIO U O0OpaTHYIO HPOMOPILIHO

HaJIbHBIC 3aBHCHMOCTH, HX

rpa ¢uku. ['unepbomna.

3aBHCHU

MOCTb MEXXIY BCINYNHAMMU.

OnuceiBaTh XapaKTCp UBMCHCHUA O,Z[HOI71 BCIIMYHHBI
B

3aBUCHUMOCTH OT U3MCHCHUS prFOﬁ.

HazBanue
paszena OcHOBHOE coJiepKaHue OcHOBHBIE BUJIbI JeSITEIbHOCTH
(TembI) o0ydJaronmxcs
Kypca (ducno
4acoB)
I'papux ¢ynkuuu y = x2. | PacmozHaBaTb BUABI HM3y4aeMbIX  (DYHKIUIL.
OyHKIMH y = X2,y = X3, [loka3pl BaTh CXEMaTUYECKU IIOJOKEHHE Ha
y = X, Yy = IxIL | KoopIuHATHOH TUIO CKOCTH TpauKOB (HYHKIIHIA
rpaguyeckoe pemieHue | Buaa:y =x2,y =x3,
YpaBHEHUU u cuctreM | Yy = X,y = IxL
ypaBHEHUH Hcnons3oBark (byHKIMOHATBHOTpApHUECKUE
npen
CTaBJICHMsI JUIsl PpELIEHUs U HUCCIeJ0BaHUs
YpaBHEHUU U CUCTEM ypaBHEHUH.
[IpumensTs nudpoBbie pecypehl JIsl TOCTPOSHUS
rpa ¢puKoB QyHKIUN
IloBTOpCHH IToBTOpEeHME OCHOBHBIX | BbIOMpaTh, NpUMEHSTH, OLEHHBATh CIIOCOOBI
e " MOHSTUA M METOAOB KypCOB | CpaBHEHUS quced, BBIYHCIICHU,
060061IeHNE 7 m 8 xnaccoB, 0000UmIEHHE | NMpeoOpa3oBaHMM  BBIPDAKEHWH, pe  IIEHUs
(1) 3HAHUU YpaBHEHUM.

OCYH.IGCTBJ'ISITL CaMOKOHTPOJIb  BBIIIOJIHACMBIX

JNEUCTBMM M CaMOIIPOBEPKY  pe3yibTaTa
BBIYMCIICHUH, TpeoOpa30 BaHUM, TOCTPOEHUH.
Pemats 3amaun U3 peanbHOM KU3HU, IPUMEHSTh
MaTe MaTUYECKHE 3HAHUS Ul pEeUICHMs 3a7a4 U3
JIPYTHUX IPEIMETOB.

Pemate  TekcTOBBIE

3aga4u, CpaBHHBATD,

BBIOMPATh CIIOCOOBI PEIICHUS 3aa4

9 knacc (ue menee 102 q)



HazBaunue

paszena OcHOBHOE coJiep)KaHue OcHoBHbIE BU/IbI JIeATEIbHOCTH|
(TembI) o0yJaromuxcs
Kypca (daucmo
4acoB)
Yucia U BBIYUC PaunonansHbIe yucia, Pa3BuBarhk mpencTaBieHUs 0 yucuaax: oOT
uppanu MHO>€ECTBA
neHus. JIeicTBU | OHaJbHBIE YKCIIA, KOHEUYHBIC M| HATYPAJIbHBIX qucen hi () MHOY€ECTBA
JIEACTBUTEIIbHBIX
TEJIbHBIE YHCIIA OEeCKOHEUHbIE  JCCATUYHBIE| YHUCEll.
Apo
(99) ou. MuoxecTB0O| O3HAaKOMUTHCSI ¢ BO3MOXKHOCTBIO MPEJCTABICHUS
JICACTBUTEIb nen
HBIX YHCEeJl; CTBUTEIBHOIO yucna KaK OecKOHEUHOU
NEHCTBUTEIIbHBIE JECATUYHOM JIpO
yuclia Kak OeCKOHEYHbIE fecs] Ou, MNPUMEHSATh  JECATHUYHBIE  MPUOTMKCHUS
panuoHanb

TUYHbIE JpoOu. B3anMHO 0J1HO

3HAYHOE COOTBETCTBHUE
MEXIy
MHO’KECTBOM

JTIeHCTBUTEIIHLHBI
X

YHhCeJl U MHOJKECTBOM TOYEK
KO

OpJAMHATHOM IPSIMOM.
CpaBHEHHE IEWCTBUTEIBHBIX|
9u
cell, apupMeTHIECcKne

IEUCTBUS

Cc HGﬁCTBHTGJ’IBHBIMI/I YHUCJIaMU.

[Tpubnmxénnoe 3HAYCHUE
BEJN

YUHBI, TOYHOCTH
NPUOITHKEHHUS.

Oxpyrnenue YUCEIL.

HBIX U UPPALMOHATIEHBIX YUCEL.
N3o0paxaTh ACHCTBUTENBHBIC 4YHCIA TOYKAMH
KOOpPIH

HaTHOM IPSIMOIA.

3anuceiBaTh, CpPaBHMBATb W YHOPSAAOYUBATh
JIEUCTBH

TEJIbHBIE YNCIA.

BeinonnaTe, couyeras YCTHbIE U IHUCBMEHHBIE
IPUEMBI,

apudmeTnyeckue MAEUCTBUS C pallMOHAIbHBIMHY|
qucna

MH; HaxOJIWTh 3HAYEHUs CTENEHEH C LENbIMU
roKasare

JSIMHA U KOpPHEH; BBIYMCIIATH 3HAYECHUS YHUCIIOBBIX
BbI
paxeHuMn.
[Tomyuuts

MMpEaACTaBJICHUC 0 3HAYUMOCTH




[Ipukunka u
OlLIEHKA pe3yIbTaTOB]
BBIUHCIIE

HUU

NEUCTBUTEIE
HBIX 4YHCEI B TMPAKTHYECKOW JCATEIHHOCTH
YyeJIoBeKa.

AHanmM3UpoBaTh U JeNaTh BBIBOJABI O TOYHOCTH
npuoIn

JKEHUS JICHCTBUTEIHHOTO YHCJIA TPH PEIICHHUH
3aJa4.

OKpyriarh ACHUCTBUTEIbHBIC YHCIA, BBIMOJIHATH
npu

KHJIKY pe3yJIbTaTa BHIYUCIICHHH, OLICHKY 3HaYCHUHN
quc

JIOBBIX BBIPAKCHMI.

3HaKOMHTECS C HCTOpHGfI Pa3BUTHA MAaTCMAaTHKH

HaszBanue
paszena OcHOBHOE coJIepKaHue OcHoBHBIE BU/IBI JIESITEIIBHOCTH|
(TembI) o0ydJaronmxcs
Kypca (amcmo
4acoB)
YpaBHeHus Jluneitnoe ypaBHenue. OcBauBaTh, 3allOMHUHATh u MIPUMEHSITh
Permenune rpaduueckue

1 HCPABCHCTBA.

YpaBHeHus

C OJHOU

IIEPEMEHHOMN

(14 )

YpaBHEHUH, CBOJIAIIMXCS K JIN

HEUHBIM.

KBanpatHoe yYpaBHEHHUE.
Peme

HHE YpaBHECHUH,
CBOIALIUXCS

K KBaJPaTHBIM.
bukBanpaTHbie

YpaBHEHUS.

ITpumepsl pelIeHus]
yYpaBHEHUNU

TpeTbed U 4eTBEPTON

CTENEHEN
Pa3JI0)KEHUEM Ha MHOKHUTEIH.

Pemenue

METOJBI IIPU PELICHUH YPABHEHUM, HEPABEHCTB U
UX CU
CTEM.

Pacno3HaBars 1eabie U I[pO6HI>Ie YpaBHCHHA.

Pemwate nuHEHHBIE W KBaJApAaTHBIE YPaBHEHHS,
ypaBHE
HUfA, CBOAAIIMECS K  HHUM, [pocTeuIine
JTPOOHOPAITHO

HaJbHbIC YPaBHEHUS.

[Ipemmarate BO3MOXXHBIE  CIIOCOOBI  pEIICHUS
TEKCTOBBIX

3a/1a4, 00CYX/1aTh UX U pPellaTh TEeKCTOBBIC 3a/1aUH
pa3

HBIMH CIIOCOOaMH.

3HaKOMHTHLCS C HCTOpHeﬁ Pa3BUTHA MAaTCMATHUKU




JTPOOHOpPAITOHAT
b HBIX YPaBHEHHUI.
Pemrennie TEKCTOBBIX 3ajad
anre

6paI/ILIeCKI/IM MCTOA0OM

YpaBHeHust

" HCpaBCHCTBA.

Cucremsl ypaBHE

HUHI

(14 q)

JIuneliHoe ypaBHEHHE c

JIBYMSI
MEPEMEHHBIMH U €ro rpaduK.

Cucrema JIMHEHHBIX

JIBYX
ypaB

HEHHH C ABYM: IICPEMCHHBIMH

u
eé peleHue. Pemenue
CHUCTEM

JBYX YpaBHEHUW, OJHO W3

KOTO
pBIX JIMHEHHOE, a JIPyroe —
BTO

pOM CTENEHMU.

I'paduueckas
WHTEpIpeTann
s

CUCTEMBl  YPaBHEHMMU C

JBYMsI

NEPEMCHHBIMHU.

OcBauBaTh M  NOPUMEHATH  NPUEMBI pELICHUS
CHUCTEMBI
JIBYX  JIMHEHMHBIX  ypaBHEHMH C  JBYMs

NIEPEMEHHBIMU U
CUCTEMBI JBYX YPaBHEHMH, B KOTOPBIX OJHO
ypaBHEHUE

HE SIBISETCS TUHCHHBIM.

Hcnonp3oBath GyHKIMOHATEHOTpAadUIECKHE

npen
CTaBJICHMsI JUId pelIeHHs U  HUCCIIEeAO0BaHUS
yYpaBHEHUH U

CHCTEM.

AHanmm3upoBaTh TEKCTHl 3ajad, pemarb Hux
anreOpanye

CKHUM CIIOCOOOM: nepexoanuTe OT CIIOBECHOM

bopmynu

POBKHM YCIIOBHS 33jlaudl K ajaredpandeckoil Moaemny
Iy
TEM COCTABJICHUS CHCTEMBI ypaBHEHHUM; peEIIaTh

COCTaB

Pemienne TekCTOBBIX 3amad

anre OpanvyeckuM Ccrocooom

JICHHYIO CHUCTEMY YpaBHEHUH; MHTEPIPETUPOBATH
pe 3ynbTar.

3HAKOMUTBCS C UCTOPHUEN pa3BUTUS MATEMATHKHU




VpaBHeHus YucnoBble HepaBeHCTBA U MX | UuTats, 3aMKCHIBATH, ITOHUMATh,
u CBOIICTBa. HMHTEPIPETUPOBATh HEPABEHCTBA; MCIOJb30BATh
HEPABEHCTBA. JIuHeiiHbIE HEpPaBEHCTBA C | CHUMBOJMKY M  TEPMHUHOJIOTHIO. BBIIOIHATH
Hepasencraa OJIHOIl TepeMeHHOM M UuX | NpeoOpa3oBaHMsI HEPABEHCTB, UCIOJIb30BAThH JJIS
(14) peLieHue. npeobpazoBaHus CBOMCTBA YUCJIOBBIX
Cucremsl JUHEUHBIX | HEpaBeHCTB.  Pacro3HaBaTh  JIMHEWHBIE U
HEPABEHCTB c OJHOM | KBaJpaTHbIE HEPABEHCTBA. Pemarb JIMHEHHbIE
MIEPEMEHHOM U UX PEIlIe HUE. | HEPAaBEHCTBA, CUCTEMbl JIMHEHHBIX HEPABEHCTB,
KBagparHble HEpaBeHCTBA U | CHUCTEMbI HEPABEHCTB, BKIIFOYAKOLIUX KBa JPaTHOE
UX pEelIEHuE. HEpaBEHCTBO, W peIIaTh HX; 00CYXAAaTh IOy
I'paduueckas YEHHBIC PEIICHUSI.
MHTEpIIpeTalus HepaBeHCTB | M3o0pakaTh pellieHue HEpaBEHCTBA U CUCTEMBI
U CHCTEM Hepa BEHCTB C | Hepa BEHCTB Ha YMCIOBOM MPSMOM, 3alUChIBaTh
JBYMsI [IEPEMEHHBIMU pEILIEHHE C TOMOIIbIO CUMBOJIOB.
Pemarh kBajpaTHblE HEPAaBEHCTBA, MCIIONb3Ys
rpaduye cKue npeacTaBICHuUs.
OcBauBaTh W NPUMEHITh HEPABEHCTBA IIpU
pELICHUH pPa3Iu4HbIX 3a7ad, B TOM 4YHUCIE
IPAKTUKOOPUEHTHUPO BAHHBIX
DOyHKIMH KBanpartuunas ¢yHkius, PacrioznaBate BHABI U3y4aeMbIX  (YHKIIHIA;
(14) e€ rpaduK U | WUIOCTPU pPOBaThb CXEMAaTHYECKH, OOBSICHATH
CBOICTBA. [Tapabomna, | pacmonokeHHe Ha KOOPJAWHATHOM TIJIOCKOCTH
KOOPJIMHATHI BepIIMHbI | rpaduxoB ¢yHkuil Buma:y =kx,y=kx+b,y
napabo I, och cummerpun | =K,y =ax2,y = ax3,
napaboIbl. CreneHHeble X
(GyHKIIMM ¢ HaTy pajdbHbIMU | Y = X, Yy = I x | B 3aBUCHUMOCTH OT 3HaYeHUI
nokasaremsiMu 2 U 3, uX | Ko3(@u LUEHTOB; ONMUCHIBATH UX CBOWCTBA.
rpaduKu 1 CBOMCTBA. Pacnio3HaBaTh  KBaJpaTWU4YHYK  (QYHKLUHUIO TIO
I'padpuxu pynknmii: Y = kX, | dopmymne. I[lpuBoaute mpuMepsl KBaIpaTHYHBIX
y=kx+b, y=k, y=ax2,| 3aBucumocteii u3 pealibHON KHU3HH, (UUKH,
X FE€OMETPHH.
y=ax3,y= x,y=IxI
HasBanne
paszerna OcHOBHOE coziepKaHue OcHOBHBIE BU/IBI JIeSITEIbHOCTH|
(TeMbl) o0yyaromuxcs
Kypca (ancno




4acoB)

BousBiaTe 1 0000m1aTh 0cOOEHHOCTH Tpaduka
KBaJ[pa THUHOW (PyHKIMHU y = ax2 + bx + c.
Crpoutb 1 U300paxkaTb CXeMaTHYECKH TpauKH
KBaJ[pa TUYHBIX QYHKLUI, 3aaHHBIX (hopMyIamMu
BUIay = ax2,y=ax2+q,y=a(x +p)2,y=ax2
+bx +c.
AHnanu3upoBaTh M NPUMEHSTH  CBOWCTBA
U3YyYEHHBIX (QYHKIUHI A UX MOCTPOEHUs, B TOM

YHcIIe ¢ TOMOIIBIO IIU(PPOBBIX PECYPCOB

YucioBele
ocie
JIOBATEILHOCTHU

(15 1)

[Tonsitne YHCIIOBOM
MOCJIE/IOBA TENBHOCTH.
3amanue
MOCJIEN0BATEIbHOCTH
PEKyppeHTHON (OopMyIION U
dbopMymoii nro uneHa.
Apudmernueckas u
reoMeTpu yeckas
nporpeccun. Gopmyssl nro
yrieHa apupMETHYeCKOU U

reOMETPUYECKON

IIPOTPECCUM, CYMMBI IIEPBBIX

N 4JICHOB.

N3obpaxenue YJICHOB
apudme TUYECKOU u
r€OMETPUYECKON
MpOrpeccCUil  TOYKaMH Ha

KOOp IMHATHOM IUIOCKOCTH.
JIunennbIin u
SKCIOHEHIMAIIb HBIN POCT.

CI10XHBI€ TPOLICHTHI

OcBauBarth n IIPpUMCHATDb HNHACKCHBIC
O603H8.‘ICHI/I$I, CTPOUTDH PCUCBLIC BLICKA3bIBAHUSA C
HCIIOJIb30BAHUEM TCPMHUHOJIOTHH, CBSI3aHHOM C

IIOHATHEM ITOCJICA0BATCIIb HOCTH.

AHanu3upoBarb bopmymy nro qjieHa
IIOCJIE/IOBAaTENIb  HOCTH WM PEKypPPEHTHYIO
bopmyny u BBIYHCIIATH YJICHBI
MI0CJIEIOBATEIBHOCTEH, 3aJJaHHBIX ITUMH
dbopmynamu.

YcraHaBnMBaTh 3aKOHOMEPHOCTh B IOCTPOEHUU
1IOCJIE JTIOBATEJIBHOCTH, €CJIM BBIIMCAHBI IEPBBIE
HECKOJIBKO €€ YJICHOB.
Pacno3naBate apupMeTUIECKyIO 51
TEOMETPUUYECKYI0 TPOTPECCMM IPU  Pa3HBIX
crioco0ax 3aJjaHusl.

Pemartp 3agaun ¢ ucnosnb3oBaHueM GopMys Nro
yieHa apu(PMETUYECKOH ¢ TEOMETPHUYECKOM
MIPOrPECCUi, CyM MbI IEPBBIX N YIEHOB.

YJIEHbI

I/I306pa)KaTL oCJICA0BAaTCIbHOCTHU

TOYKaMHU Ha KOOp}IHH&THOﬁ IIJIOCKOCTH.




PaccmarpuBaTh npuMepsbl MPOLECCOB U SBJICHUN

U3 pe ajbHOW JKWU3HH, WJUIIOCTPUPYIOIIHE
W3MEHEHHE B apu( METHYECKOH IpOrpeccuu, B
TCOMETPUYCCKOM TPOrpec CUU; HU300pakaTh
COOTBETCTBYIOIIME 3aBHCUMOCTH Tpa (PUUYECKH.
Pemarp 3amaun, CBSI3aHHBIE C YHUCIOBBIMH
MocJeI0Ba TEIbHOCTSMHU, B TOM YHCIIE 33/1a4H U3
peabHON KU3HU C HCIIOJIb30BAaHHEM HU(POBBIX
TEXHOJIOTHIA (ameKTpOoH HBIX Ta0IuII,
rpaUuecKOro KaIbKyIsTOpa U T.I1.).

Pemarp 3agauu Ha CIIOXKHBIE TPOIEHTHI, B TOM
quciae 3alaud W3 peallbHOW TpaKkTUKU (C
UCIIOJIb30BaHUEM KaJIbKYJISATOPA).

3HAKOMHTHCS C HCTOpHGfI Pa3BUTHA MAaTCMAaTHKH

IoBropenue, Uucna u  BelukcieHus | OnepupoBatb MOHATHUSIMU: MHO>KECTBO,
06006MLIEH E, (3amucs, CpPaBHEHHE, | MOJMHOYKECTBO, OIEpPALMU HaX MHOKECTBAMHU;
cucTemaruzanu | ACHCTBHSA C NEMCTBU | HCHOJB30BaTh Trpaduue CKoe TNpeAcTaBICHUE
o 3HaHM1 TEIbHBIMU YHUCJIaMH, | MHOXKECTB JJIsl ONIMCAHUS peallb HbIX IIPOLIECCOB U
(18 ) YHUCIJIOBas npsiMasi; | SIBJICHWH, NpU pelIeHMH 3aJad U3 JApy THX
OpPOLIEHThI, OTHOIIE HUs, | Y4eOHBIX MPEIMETOB.
IPONOPLUH;  OKpYIJIEHHE, | AKTYyalu3upoBaTb TEPMHUHOJIOTMIO M OCHOBHBIE
npuOIMKEeHue, OLICHKA; | Jiell CTBUS, CBSI3aHHBIE C YMCIIAMU: HaTypalbHOE
penie Hue TEKCTOBBIX 3a7ad | YHCIIO, IPOCTOE U COCTAaBHOE YMCIA, JACIUMOCTh
apupme TUYECKUM | HATYpaJbHBIX YHCEN, MPU3HAKH JCIUMOCTH,
CIIOCOO0M) IeJI0€ YHUCIIO0, MOJYJIb YHCIa, OOBIKHOBEHHAS U
NecsiTUYHas ApoOW, CTaHIApT HbIM BUJ YHCIA,
apudmeTnyecKuil KBaJIpaTHbII KOPEHb.
HasBanue
paszerna OcHoBHOE coJiepKaHue OcHoBHbIE BUJIBI JIESATENBHOCTH|
(TeMbl) oOyJaromuxcs
Kypca (ancno

9acoB)




BremonssTh JIENCTBHS, CpaBHUBATh i
yIOpSAI0YMBATh YUCIA, MPEACTABIATh YUCIa Ha
KOOPAVHATHOW MpPsAMOH, OKpYIJIATH  YUCIA;
BBINIOJIHATh TPUKUAKY W OLEHKY pe€ 3yJbTaTa
BBIYMCIICHHUIA.

Pemarp TekcToBble 3amaun  apuhMETUICCKUM
cocoboM. Pemarp mpakTHUeckue —3aaauw,
colepKallke TMpOIeH Thl, [JIOJM, YacTH,
BBIpAXAIOIIUE 3aBUCUMOCTH: CKO POCTh —
BpeMsl — pacCTOsiHUE, IIeHa — KOJUYE CTBO —
CTOUMOCTh, 00BEM paboOTBl — BpeMs — MPO
U3BOJIUTEIBHOCTh TPYAA.

Pa3bupath peanbHble KH3HEHHBIE CHUTYaIlUH,
dbopMyiii poBaTh WX Ha S3BIKE MATEMATHKW,
HAXOJIUTh PEIICHUE, TPUMEHSSI MAaTEMATUUECKUMA

aIrrapar, UHTCPIIPETUPO BaATh pE3yJIbTaT

AlreGpandeckue OmnepupoBaTh MHOHSATHUSAMH: CTENEHb C IIEIBIM
BBIPAKCHHS moKasare JieM, apu(PMETHYCCKHA KBaJIPaTHBINA
(mpeoGpasoBanue KOpPEHb, MHOI'O WIEH, anredpanyeckas IpoOb,
anrebpaunye ckux | TOXKIECTBO.

BI)Ipa)KeHI/II\/JI, JIOITyCTUMBIE BEINONMHATE OCHOBHBIE JEMCTBUS: BBINOIHSITH

3HaYeHUS) pacuétel 1o ¢opMynaM, HpeoOpa3OBHIBAThH
uenble, ApoOHOpalld OHAJIbHBIE BBIPAKEHUS U
BBIDAKEHHUSI C KOpHSIMHM, pea JIM30BbIBATH
pa3noXKEeHNe MHOTOWIEHA Ha MHOYKUTEINH, B TOM
YHCJIE C UCIOJIb30BaHNEM (OpPMYJ Pa3HOCTH KBa
JpaToB U KBaJpaTa CyMMbI U pa3HOCTH; HAXOUTh

A0 NMYCTUMBIC 3HAUCHUA TICPEMCHHBIX  JIA

JIpoOHOpAIMO HAJBHBIX BEIPAXKEHUH, KOPHEH.

MonennpoBaTh C MOMOIIBIO (QOPMYT peatbHbIE

IpoNnEC CbI U ABJICHHUA




DOyHKIUH (moctpoenue, | OnepupoBarTh NOHATHAMHU: (QYHKIUSA, Tpaduk
CBOW  CTBa  W3ydYCHHBIX | (QYHK [HMH, HYIH QYHKIUH, TPOMEKYTKU
¢yHkuuii; Tpa (QHUUECKOoe | 3HAKOMOCTOSHCTBA, IMPOMEKYTKH BO3pACTaHMUSA,
pellicHHe YypaBHEHW W WX | yObIBaHWS, HaumOoibliee W  HaUMCHBIIEE
CUCTEM) 3Ha4YCHMS (YHKIUU.

AHanm3upoBars, CpaBHUBATbD, 00CyXI1aTh
CBOMCTBa (PYHKIIUH, CTPOUTH UX TPaPHUKH.
OnepupoBatb TIOHSITHUSIMH: npsiMast
IPOTIOPIIMOHAITH HOCTb, oOparHas
MPONOPIMOHATILHOCTh, ~ JUHEWHas  (QYyHKUUS,
KBaJpaTuuHas GyHKUus, mapadoia, rumep 6oia.
Hcnonp3oBare Tpaduku sl ONPEICICHUS
CBOWCTB, MPOIECCOB M 3aBUCHUMOCTCH, JUIsI
peleHus 3a1a4 U3 JIpY TUX Y4eOHBIX TPEAMETOB
U peajbHON JKU3HHU; MOJICIH POBATh C MOMOIIBIO
rpaduKOB peasbHbIC TPOLIECCHI U SBICHHS.
Beipakate dopMynamu 3aBUCHMOCTH MEXIY

BCJIMYH HAMH

PABOYAA ITPOI'PAMMA
YYEBHOI'O KYPCA «'EOMETPUS». 7-9 KJIACCBI

HE/IN H3YYEHHA YYEBPHOI' O KYPCA

«MaremaTuKy yKe 3aTeM Y4HUTh HaJ0, YTO OHA YM B IOPSIOK IPUBOJUT», — IHACAI BEIMKUN PYyCCKUN
yueHblit Muxaun Bacuiibe Buu JJomoHocoB. U B 3TOM COCTOUT OHA U3 BYX Lieei 00ydeHus: TeoMeTpun
KaK COCTaBHOM 4YacTH MAaT€MaTUKM B WIKOJIE. OJTOM LEIM COOTBETCTBYET JOKa3aTelbHAs JIMHUS
npenoaaBanus reomerpun. Cienys npeacTaBieHHON pabouel mporpamme, HaUMHAsI ¢ CEIbMOT0 Kjlacca Ha
ypOKax reoMeTpUH 00y4aroUIUIiCs yUUTCS TPOBOJUTH J0 Ka3aTelbHbIE PACCYKIECHUS, CTPOUTD JIOTHUECKHE
YMO3aKJIIOUEHHs], JOKA3bIBaTh UCTUHHBIE YTBEPKICHUS U CTPOUTh KOHTPIIPUMEDPSI K JIOXKHBIM, IIPOBOJUTD
paccyXIeHUs «OT TPOTHBHOTO», OTIMYaTh CBOMCTBA OT MPHU3HAKOB, (hopMymupoBaTh OOpaTHBIE
YTBEPKACHUS. YUEHUK, OBJIAJIEBIINI HCKYCCTBOM pacCyXk/aTh, OyAeT NPUMEHSTh €ro U B OKpYyKarolen
»*un3HU. Kak nucan reomerp u neparor Mrops @enoposud [lapsiruy, «1r015M1, TOHUMAKOLIUMHA, YTO TAKOE
JI0 Ka3aTeJIbCTBO, TPYJHO U JaXe HEBO3MOXXHO MAaHUIYyJIUpoBaTb». M B 3TOM COCTOMT BakHOE
BOCIIUTATEIbHOE 3HAYECHUE U3YYEHMs T€OME TPHUM, IPUCYLIEEC UMEHHO OTE€YECTBEHHONW MAaTeMaTH4ECKON
nikosie. BMmecte ¢ TeM aBTOpBI MPOrpaMMbl MPEIOCTEPETraloT YUYHUTENs OT H3JIUIIHEro ¢opManu3ma,
0COOEHHO B OTHOIICHWH Hayall U OCHOBA HUl reomeTpun. @paniry3ckuit MaremaTk JKan J[be1oHHE 110 3TO0

MY ITOBOAY BBICKA3aJICA TaK: «Yto Kacaercs I[eHHKaTHOﬁ np06neM51 BBCACHUS «aKCHOM», TO MHC KaXXCTCA,



YTO Ha MEPBBIX N10pax HYKHO BOOOIIE n30eraTb MPOU3HOCUTh caMo 3TO ¢10BO. C Ipyroii e CTOPOHBI, HE
ClIelyeT yIyCKaTb HM OJHOM BO3MOXXHOCTH J1aBaTh IPUMEPHI JIOTHYECKUX 3AKIIIOUYEHUM, KOTOPBIE KyAa B
OoJbLIeH Me pe, YeM uzest aKCUOM, SIBJISIFOTCS UCTHHHBIMU U €TUHCTBEHHBIMHU

JIBUTaTEISIMU MaTEMaTUYECKOIO MBILUICHUS».

Bropoi nenbro nu3ydeHus: reOMETPUM SBJISIETCS UCIOIb30BaHUE €€ KAaK MHCTPYMEHTA IIPU PELICHUH KaK
MaTEeMAaTUYECKUX, TaK U MPAKTHYECKUX 3a/1a4, BCTPEUAIOIUXCS B PEaIbHOM KU3HU. OKOH YMBIIMHA KypC
TE€OMETPUH IIKOJIBHUK JIOJDKEH OBITh B COCTOSIHUM ONPEICITUTh T'€OMETPHUYECKYI0 (HUTypy, ONMUCaTh
CJIOBaMH JIaHHBIN YePTEXK WM PUCYHOK, HAUTH IUIOMIA/Ih 3eMEIBHOTO YYacTKa, PaC CYUTATh HEOOXOAUMYIO
JUIMHY ONTOBOJIOKOHHOIO Kabens wiau Tpe OyeMmble pa3Mepbl TIapaxka [Uid aBTOMOOWIA. ODToMy
COOTBETCTBYET BTOpPAsi, BBIYUCIIUTEIbHAS JIUHUSA B U3y4YEHUU F€OMETPUM B IIKOJIe. [laHHas mpakTHdecKas

JINHUA ABJISACTCA HC MCHEC Ba)KHOfI, = (2%

nepBas. Emé IlnaTton mpemnuceiBan, 4toObl «rpaxaane lIpekpac HOro ropoma HH B KOEM Cilydae He
OCTaBIISUTM T€OMETPHUIO, Bellb HE MaJOBAXKHO Aake MOOOYHOE e€ MPUMEHEHHE — B BOSCHHOM JieJie Ja,
BIIPOYEM, U BO BCCX HAayKax — JJIA JIYYIICTO UX YCBOCHUS: Mbl BEIb 3HACM, KaKasd 6€CKOH6‘-IH21$I pasHuna
CYIIECTBYET MEXIY YEJIOBEKOM IIPUYACTHBIM K T€OMETPUM M HEIPUYACTHBIM». JUIg 3TOro y4uTelsro
pPEKOMEHIyeTcs OA0NpaTh 3aJauu MPAKTUYECKOro XapakTepa AJs pacCMaTpUBAaEMbIX TE€M, YUHUTh AETel
CTPOUTH MaTEMaTHYECKHE MO JIEJI peabHbIX )KU3HEHHBIX CUTYAIlHi, TPOBOJAUTH BHIUMCICHUS U OLIECHUBATH
aJICKBaTHOCTb TMOJYYEHHOTrO pe3yibTaTa. KpaiiHe BakHO MOAYEPKUBATH CBSI3U T€OMETPUHM C APYTUMH
npeamMeramMu, MOTHBU PpPOBATHL HCIOJB30BATH OINPCACICHUA TI'C€COMCTPHYCCKUX (1)I/Il“yp nu 110 HﬂTHﬁ,
JEMOHCTPHUPOBATh NMPUMEHEHHE TOTYYCHHBIX YMEHHM B (pM 3MKE W TEXHHKE. DTU CBSI3U Hauboliee SpKo
BUJIHBI B Temax «Bek Topel», «TpuroHomerpudeckue cooTHoOIIEeHUs »,«MeTon koopauHat» u «Teopema
[Mudaropax.

B 3akiodenne conuiéMcsi Ha BEIMKOTO MaTeMaTuka u actpoHoma Moranna Keriepa, uro0s! emé pas
MOMYEPKHYTh M METanpeIMeT Hoe, U BOCIIUTaTeIbHOE 3HaueHne reoMmeTpu: “Geometria una et aeterna est

in mente Dei refulgens: cuius consortium hominibus tributum inter causas est, cur homo sit imago Dei”1.

MECTO YYEBHOI'O KYPCA B YYEEHOM IIJIAHE

CornacHo yueOHOMY MJ1aHy B 7—9 Kitaccax uszyuaercs yueOHbli Kypc «I eoMeTpus», KOTOPbIil BKIIOYaeT
CJIeTyIOIle OCHOBHBIE pa3 Jeibl coepkanus: «['eomeTpruyeckue GUrypbl 1 UX CBOMCTBAY,
«M3mMepeHre reoMeTpuYeCcKuX BETMUMHY, a TaKxkKe «J{ekapToBbl KOOPAMHATHI HA TIIOCKOCTHY, «BeKTOph»,
«/IBmxenus mnockoctn» u «IIpeodpazoBanust mogo0us».

VYueOHBIH I1aH npeaycMarpuBacT U3YyYCHHUC T'COMCTPUN Ha 0azoBOM YPOBHE:!

e B 7 KJacce 3 Jaca B Heaelro, 102 Jaca B rog,
e B 8 Kiacce 3 gaca B Henemo, 102 gaca B rog,

e B9 xiacce 2 yaca B Henelr, 68 yacos B roj,



Bcero 3a Tpu roga oOyuenus 272 yaca.
COJEPXAHUE YUEBHOI'O KYPCA (ITO TOJAM OBYUYEHUA)
7 Knacc

Havanbnable noHsTUs reoMerpun. Touka, npsMasi, OTpPE30K, Jyd. Yroia. Buasl yrios. Beprukaibabie u
CMEXHBbIE yribl. buccekTpu ca yrina. Jlomanast, MHOroyronbHuK. [lapajiinenbHOCTb U IEPIEHIN KYISIPHOCTh
MPSIMBIX.

Cummetpuunble (urypsl. OCHOBHBIE CBOWMCTBAa OCEBOM CHMME TpuH. I[Ipumepbl cUMMeETpuUu B
OKPY’KaroIlleM MHUpE.

OcHOBHBIE TIOCTPOEHHUSI C IIOMOLIBIO LUPKYJAs U JuHeHku. TpeyrosnbHuk. Bbicora, Mmennana,

OuccekTpuca, uX CBOMCTBa.

PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUH TpeyrojibHUKH. HepaBeHCTBO TpeyroiabHHUKA.

CaolicTBa U MPU3HAKK PaBHOOEIPEHHOTO TpeyroibHuKa. [Ipy 3HaKK paBeHCTBA TPEYTOJIbHUKOB.

CpolicTBa ¥ NpU3HAKU MapaielbHbIX NpsAMbIX. CymMma YIVIOB TpeyroibHHKA. BHemHue yrisl
TPEYroJbHUKA.

[IpsiMoyronbHbINA TpeyroJbHUK. CBOMCTBO MEAMAHBI IPSIMO YTOJIBHOTO TPEYTOJIbHUKA, IPOBEIEHHON K
runotenyse. [IpusHaku paBeHCTBAa MPAMOYTOJIbHBIX TPEYrOJIbHUKOB. [IpsSAMOYroyibHBIA Tpe YrOJbHHUK C
yriaom B 30°.

HepaBeHncTBa B reomeTpun: HEPaBEHCTBO TPEYTOJbHUKA, HEPA BEHCTBO O JJIMHE JIOMAaHOW, TEOpeMa o
0oJbIlIeM yriie U 00JbIIeH CTOpOHE TpeyrojabHUKa. [leprneHaAnKyasp U HaKJIOHHAS.

['eomeTpruyeckoe MecTo TOYeK. buccekTpuca yria M CEpelMHHBIN NEPHEHIUKYISP K OTPE3Ky Kak
reOMEeTPUYECKUE MECTA TOUEK.

OKpy>KHOCTb U KpYT, XOpJla U IMAMETP, UX CBOICTBa. B3anMHOE pacnosiokeHrne OKPYKHOCTH U TIPSAMOIA.
KacarenbHast u cekymas K OkpykHoOcTH. OKpYy»HOCTb, BIIMCaHHas B yroj. BrucaHHas ¥ onu caHHas

OKPY>KHOCTH TPEYTOJIbHUKA.
8 kmacc

UYerpipéxyronpHuku. [lapamnenorpamm, e€ro Impu3Haku M CBOM  cTBa. YacTHele  clly4yau
napasuieIorpaMMoB (MIPSMOYTOBHHK, pOMO, KBaJpar), UX MPU3HAKU U cBoicTBa. Tpamnerus, paBHOOOKasI
Tpa neunus, e€ CBoMCTBa U npu3Haku. [IpsamMoyronpHas Tpanenus.

Meton  yaBoenuss wmeauanbl.  LleHtpanmpHas ~ cummerpus. Teopema @aneca um Teopema o

IIPONOPIUOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEyrojbHUKa U Tpaneuuu. LleHTp macc Tpeyroip HUKa.

[Tomo6ue TpeyronbHuKOB, K03 dumrent mogodus. [Ipusnaku mo qobust TpeyroabHUKOB. [IpuMmenenue
MOI00Ms TIPHU PEIIEHUH TTPaK TUYECKUX 3a]1ad.

CpoiicTBa muomazeil reomerpuyeckux Quryp. @DopmMynbl UIs  IUIOMIAJW  TPEYroJbHUKA,
napasuieorpaMma, pomoOa u tpanenuu. OTHOIIEHHE MIIOMAACH MOA00HBIX puryp.

Brrunciaenue mioiaaei TPECYTrOJbHUKOB U MHOI'OYI'OJIbHUKOB Ha KJIe€T4aTon 6yMare.



Teopema ITudaropa. [Ipumenenue Teopemsl [Tudaropa mpu pe meHnr MpaKTUUECKUX 3a/1a4.

CuHyC, KOCHHYC, TaHI€HC OCTpPOro yrja IpsMOYIOJIbHOIO Tpey roiapHuKa. (OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO. Tpuronome tpuyeckue GpyHkuuu yrios B 30°, 45° u 60°.

BrnucanHble W LEHTpalbHBIE YIVIBI, YIOJ MEXKIAY KacaTelIbHOM M XOPAOH. YIUIBI MEXKIy XOpAamu U
CEKyIIMMU. BricaHHbIEC ¥ O CaHHbIE YETHIPEXYTOJIBHUKH. B3anMHOE pacrosnoxkeHue AByX OKpYKHOCTEH.

Kacanue okpyxnocteil. O0mine kacareiabHble K ABYM OKPYXHOCTSIM.

9 kJacc

Cunyc, kocuHnyc, Tanrerc yriaoB oT 0 7o 180°. OCHOBHOE TPUTO HOMETPUUYECKOE TOKIeCTBO. DOpMyIibI
PUBEICHUS.

Pemenue tpeyronbHukoB. Teopema KOCHHYCOB U T€OpEMa CUHY COB. PenieHue mpakTH4ecKux 3aiad C
UCII0JIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[Tpeo6pazoBanue nonodus. [Tonodue coOTBETCTBEHHBIX 3JIEMEH TOB.

Teopema 0 MpoOU3BEIEHUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEIEC HUU OTPE3KOB CEKYIUX, TeOpeMa O
KBaJpaTe KacaTeJIbHOM.

BexTtop, anuHa (MOIynb) BEKTOpa, COHAIPABIEHHBIE BEKTOPBI, MPOTHUBOIIOJIOKHO HaIlpaBJIEHHBIE
BEKTOPbI, KOJJIMHEAPHOCTh BEK TOPOB, PAaBEHCTBO BEKTOPOB, OMEpallMK HaJ BeKTopamu. Paznoxe Hue
BEKTOpa IO JIBYM HEKOJUIMHEeapHbIM BekTopaMm. KoopauHatel BekTopa. CKansipHOE HpOM3BEICHHE
BEKTOPOB, IPUMEHEHUE JJIs1 HAX0K/ICHUS JJIMH U YIJIOB.

JlekapToBbl KOOpAMHATBHl Ha IUIOCKOCTU. YpaBHEHHUS MpPSAMOM M OKPY)KHOCTH B KOOpAMHATAX,
NepecedeHre OKPYKHOCTEN U TP MbIX. MeToa KOOpIMHAT U €ro NPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. J{TMHA OKpy)kHOCTHU. ['pamycHas u pajnaHHas Mepa yria, BEIUUCIECHUE
JUIMH 1yT OKpy>kKHOcTel. [Inomane kpyra, ceKTopa, CErMEHTa.

JIBuKeHMsI TUIOCKOCTM M BHYTPEHHHME CHMMETPUM QUryp (SJ€MEHTapHbIe MPEACTaBICHUS).

[TapamnensHbiii nepenoc. [ToBo por.

[IJIAHUPYEMBIE TIPEJMETHBIE PE3YJIbTATBI OCBOEHHS TIPUMEPHOM PABOYEN
[NPOTPAMMBI KYPCA (I10 TOZAM OBYUEHUA)

OcBoeHue y‘IC6HOFO KypcCa ((FGOMCTpI/ISI» Ha YPOBHC OCHOBHOI'O O6H.I€FO 06pa30BaH1/151 JOJIDKHO

obOecreunBaTh JOCTHIKEHHUE CIEAYIO IIMX MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB:
7 KJ1acc

e Pacno3HaBaTh M3ydeHHbIE reoMeTpuyeckrue (GUrypbl, ONPEesITh UX B3aUMHOE PACIOJIOXKEHHE,
n300paxaTh reoMeTpuyecKkue (pu Typbl; BBHIIOJIHATH YEPTEXKHU IO YCIOBHIO 3aaayu. M3MepsaTs au
HEWHBIE U YIVIOBbIC BeIWYUHBI. Pelars 3a1a4n Ha BBIYMCIICHUE UIMH OTPE3KOB U BEJIUYMH YIJIOB.

e Jlenats rpyOyro OLIEHKY JMHEHHBIX M YIJIOBBIX BEJIMYMH MpPEeIME TOB B pealbHON KU3HHU, pa3MEPOB
IPUPOJHBIX 00BEKTOB. Pa3 muuare pazMepsl 3TUX 00BEKTOB MO MOPSIKY BETUYHUHBL.

e CTpOUTH YEPTEKHU K TEOMETPUUECKUM 3aJ]auaM.

e Ilomp3oBaThCs npu3HakaMu pPaBCHCTBA TPCYTOJIbHHUKOB, HCIIOJBb 30BaTh IPU3HAKHU H CBOICTBa



PaBHOOEAPEHHBIX TPEYTOJIHHUKOB MPU PEIICHUH 3a]1a4.

[IpoBOAUTH JTIOTHMUECKHUE PACCYKICHHS C UCIIOJIB30BAHIEM I'€OME TPUUECKUX TEOPEM.

[Tonbp30BaTbCsl MpU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEY TOJBHUKOB, CBOMCTBOM MEIHAHbI,
MPOBEACHHOM K TUIIOTEHY3€ MPSAMOYTOJIbHOTO TPEYTrOJIbHUKA, B PEIICHUH T€OMETPHYCCKUX 3a]1a4.
OnpenensTh NapamieIbHOCTh MPSMBIX C MMOMOIIBIO YTIIIOB, KOTO phle 00pa3yeT ¢ HUMHU CEKyIlasl.
Onpenensars napauieIbHOCTh MPSMBIX C TOMOIIBIO PABEHCTBA PACCTOSIHUHN OT TOUYEK OJHOU TIPSl MOU
JI0 TOYEK APYrou MpsSIMOM.

Pemate 3amaun Ha kieT4yaroi Oymare.

[IpoBOANUTH BHIYUCIICHUS M HaXOJUTh YUCJIOBBIC U OYKBEHHBIC 3HAUYCHHS YTJIOB B TEOMETPUUYCCKUX
3a/1adyax C HCIOJIb30BAHMEM CYMMBI YIJIOB TPEYTOJIBHUKOB U MHOT'OYTOJBHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX MPH TMEPECCUCHUN JIBYX MapalIeIbHBIX MPSIMBIX CeKyilel. PemaTs mpakTH4eckue
3a/1aud Ha HAXOXKJe HUE YIJIOB.

Branets moHsTHEM TreOMETPUYECKOr0 MeCTa TOYeK. YMETh OIpe ACNSITh OUCCEKTPHUCY yIjla U
CEpEeIUHHBIN MEPIEHINKYIISIP K OTPE3KY KaK FT€OMETPUUECKHE MECTA TOUCK.

DopMynHpOBaTh OMNPEACICHUS OKPY>KHOCTH W Kpyra, XOpAbl M JHaMeTpa OKPYKHOCTH,
MOJIb30BaThC WX CBONCTBaMH. YMETh NPUMEHSTh 3TH CBOWCTBA INpHU pEIICHWH 3anad.Biamers
MIOHATHEM OIKUCAHHOM OKOJIO TPEYroJIbHUKA OKPYKHO CTH, YMETh HaXOAUTh €€ 1eHTp. [lonbp3oBaThes
(bakTaMu 0 TOM, YTO OUCCEKTPUCHI YIIIOB TPEYTOJIbHUKA MEPECEKAIOTCS B OJIHOM TOUKE, U O TOM, YTO
CepeIMHHbBIC IEPIIECHANKYIISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHON TOUKE.

Bragets noHsTHEM KacaTeNbHOM K OKPYKHOCTH, MOJIb30BATHCS TEOPEMON O NEPHEHANKYIIPHOCTH
KacaTelIbHOW U pajJinyca, PO BeIEHHOTO K TOYKE KaCaHHSI.

[Tonp30BaThbCsl MPOCTEUIIMMH TEOMETPUUYECKUMH HEPABEHCTBA MM, MOHUMATh WX MPAKTUYECKHM
CMBICIL.

HpOBOI[I/ITB OCHOBHBIC TCOMCTPHUYCCKUEC IMTOCTPOCHUS C TTIOMOIIBIO UPKYIIA U JIMHCHKH.

KJ1accC

Pacnio3HaBaTh OCHOBHBIE BHJIBI YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, I10JIb30BATHCS UX CBOMCTBAMH
IIpU PELICHUN FEOMETpUYE CKUX 3a]1a4.

[IpuMeHsTH CBONCTBA TOUKU NEPECEUEHHsI METUAH TPEYroJibHUKA (LIEHTpa Macc) B PEeLIEHUH 3ajay.
Bragete monsiTMEM CpeAHEN JIMHUM TPEYroJIbHUKA W Tpamleluy, NPUMEHITh MX CBOWCTBA NpHU
pelieHnu reomeTpudeckux 3anad. Iloms3oBarscs Teopemont daieca U TEOPEMOH O NMPONOPLUOHAIID
HBIX OTPE3Kax, IPUMEHATD UX JJI PELICHUS IPAKTUYECKUX 3a1a4.

[TpuMeHATH PU3HAKH [TOIO0US TPEYTOJILHUKOB B PEIIEHUH F'€0 METPHUUECKUX 3aj1au.

[Tonb3oBatbes Teopemoit Iludaropa ans permieHuss reoMeTpuye CKUX M MPAKTHYECKHX 3ajad.
CTpouTh MaTEMaTHUYECKYIO MOJIEb B IIPAKTUUECKUX 3a/1a4aX, CAMOCTOSATENBHO JENIaTh YEPTEXK U Ha
XOJINTh COOTBETCTBYIOLIUE JJINHBI.

Bnaners moHATHSIMH CHUHYC4, KOCUHYCA U TaHI'€HCAa OCTPOro yriia npsaMoOyrojJbHOro TpeyrojibHuKa.



[Tonbp30BaTbCs STUMU MOHATHUS MU JJI PELICHUS TPAKTUYECKHUX 3a/1a4.

Bbruucnsate (pa3nuyHbIME CIIOcO00aMu) TUIOMIAL TPEYTOJIbHUKA U IJIOIA I MHOTOYTOJIBHBIX (PUTYD
(M0AB3YsICh, /1€ HE0OX0IUMO, KANBKYIATOpPOM). [IpuMEeHSITh MOTydYeHHbIE YMEHUS B IPAKTHYE CKUX
3a/1a4ax.

Bragers noHATHMSAMM BOMCAaHHOTO M LIEHTPAJIbHOIO YIJa, UCIOJb 30BaTh TEOPEMbl O BIMCAHHBIX
yriax, yriax MexIy XopAaMmH (ce KyIIMMHU) U YIJIe MEX1y KacaTeJIbHOM U XOpAOW IPU pELICHUU
reOMETPUUECKUX 3ajau.

Bnagerp 1OHATHEM ONMCAHHOIO YETHIPEXYIOJIbHUKA, IPUMEHSATh CBONCTBA OINKMCAHHOTO
YeThIPEXYToJIbHUKA [IPU PELICHUH 3a/1a4.

[IpuMeHsTh MONTY4YEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMaTHYECKUE MOJENU Ui 3a4ady
peaIbHOM KU3HU U MPOBOIUTH COOTBETCTBYIOIIME BBIUMCICHUS C MPUMEHEHHEM IMOJ00US U TpU

TOHOMETPUH (TMOIB3YSICh, I/I€ HEOOXOIUMO, KAIBKYISITOPOM).

9 kiacc

3HaTh TPUTOHOMETpUUYECKHE (QYHKIUH OCTPbIX YIJIOB, HaXOAUTh C MX IOMOIIbIO Ppa3IUYHbIE
3JIEMEHTHI IPSMOYTOJIBHOTO TpEy TOJbHUKA («pelIeHUe MPSAMOYTOJbHBIX TPEYroiabHUKOBY»). Haxo
JUTH (C MOMOIIBIO KaJIbKYJISATOPA) IIMHBI U YTIIbI ISl HeTaOIuy HbIX 3HAaYEeHUH.

ITonp3oBaTbes GopMynaMu NPUBEAECHUS U OCHOBHBIM TPUIOHO METPUYECKHUM TOXKIECTBOM JUIS
HAaXO0XACHUS COOTHOLIEHUI MEX Iy TPUTOHOMETPUUYECKUMHU BEJTMYNHAMU.

Hcnonp3oBaTh TEOpEMBl CHHYCOB M KOCHHYCOB [UIl HAaXOXACHHS pPa3iIUYHBIX DIEMEHTOB
TpeyrojbHUKa («peleHne TPEeyroJibHU KOBY»), IPUMEHATh UX MPH PELICHUH T€OMETPUYECKUX 3a/1a4.
Brnanets nonstusMu npeodpazoBaHus 0100Us, COOTBETCTBEH HBIX JIEMEHTOB MOJOOHBIX (DUTYD.
[Tonp30BaTbcs cBOWCTBAMU MO00MS IPOU3BOJIBHBIX (PUTYp, YMETh BBIYUCISATH AJIMHBI U HA XOUTh
yrael 'y 1monoOHbIX ¢(uryp. [IpumeHsTh CBOMCTBA MOAOOMS B MPaKTUYECKUX 3ajadax. YMeTh
IPUBOANUTH PUMEPHI MOJOOHBIX (PUTYP B OKpPY’KAIOLIEM MUpE.

[Tonwp30BaTbCs TEOpEMaMHU O MTPOU3BENCHUH OTPE3KOB XOPJ, O MPOU3BEACHUH OTPE3KOB CEKYIIUX, O
KBaJpare KacaTeJIbHOM.

[Tonb30BaTbcs BEKTOpaMU, IOHUMATh UX T€OMETPUUYECKUHN U (DU 3UUECKUI CMBICII, TPUMEHSTH UX B
pelIeHNH TeOMETPUUYECKHX U (PU3MUeCKuX 3a1ad. [IpuMeHsATh cKalsipHOe MPOU3BEIEHHE BEK TOPOB
JUISL HAXOXKICHUS JJIMH U YTJIO0B.

ITonp30BaTbCs METOOM KOOPAUHAT HA IUIOCKOCTH, IPUMEHATH €r0 B PEIIEHUH N'€OMETPUYECKUX U
MPaKTUYECKHX 3a/1a4.

BitageTs NOHATHAMU IPaBUIIBHOTO MHOTOYTOJIbHUKA, JIIUHBI OKPYKHOCTH, JIJIMHBI JYTH OKPY>KHOCTH
Y paJInaHHOM MEPBHI YIJIa, YMETh BBIYUCIIATH IUIONIA/1b Kpyra 1 €ro yactel. [I[puMeHsaTs 1o 1ydeHHbIe
YMEHUS B IPAKTUYECKUX 3a7a4ax.

Haxomuth ocu (MM HEHTPBI) CUMMETPUH QUTYp, IPUMEHSATh JBUKEHHSI TUIOCKOCTH B MPOCTEHIINX

cllydasx.



[IpuMeHsITh MOTYYCHHBIC 3HAHWS HA MPAKTHKE — CTPOUTHh MaTeMaTHYEeCKHEe MOJEIU IS 3aaad
peayIbHOM KM3HU M MPOBOAUTH COOTBETCTBYIOIINME BBIYUCICHUS C NMPUMEHEHHEM MOJI00US U TpHU

roHOMeTpruYeckuX QyHKUUHN (MONB3YSCh, I7Ie HEOOXOIUMO, KATBKYIATOPOM).



TEMATHUYECKOE

ITNTAHUPOBAHUE

YYEBHOI'O KYPCA (I10 TOJAM OBYUYEHUN)

7 xnacc (He MeHee 68 )

U UX CBOMCTBA.

N3mepenue

ICOMCTPHUUCCKUX

BEJINYNH

(14 )

CMmexHble ¥ BEpTHKAJIbHBIC
YTIIBL.

Pabota c IPOCTEUIIMH
YepTeIKAMHU.

H3mepeHue JIMHEWHBIX H
YTJIOBBIX

BEJIMYMH, BBIYUCIIEHUE OTPE3KOB
u

YTJIOB.

[lepumerp u mnomane uryp,
co

CTaBJIEHHBIX u3

MpsAMOYT'OJIbHUKOB

Hazpanme OcHOBHbIE BU/IbI
pasznena OcHoBHOE coJiepkaHue JEeSITeTLHOCTH 00YUYaIOIINXCs
(Tembl)

Kypca (aucmo

4acoB)

[pocreiimme [Ipocreiime  reomerpuueckue, DopMynupoBaTb OCHOBHBIE MOHSTHUS U

00B omnpenesne
reOMETPHYECKUE eKThI: TOYKH, TMPSAMBIC, JTy4d H| HUS.
burypsl Y161, MHOTOYTOJIBHUK, JIOMaHast.| Pacro3HaBaTh H3Y4YE€HHBIE T'€OMETPHUECKUE

¢ury

pBl,  OIpEenensaTh ux B3aMMHO€
pacnosoxeHue,

BBITIOJIHSITH YEPTEXK MO YCIOBUIO 3a1a4H.
[IpoBoauTh mpocTeliMe TMOCTPOSHUs C
MIOMOUIbIO

LUPKYJIS U JINHEUKU.

I/I3MepHTL JIMHENHBIE H YTJIOBBIC BCJIIMYNHBI
reo
MCTPUYCCKHUX U MMPAKTHUICCKUX 00BEKTOB.

Omnpenenste «Ha Iia3» pa3Mepbl pPealIbHBIX

00b

eKTOB, TMPOBOJWTH TPyOyi0 OILEHKY HX
pa3MepoB.

PeHIaTB 3a1a49u Ha BBIYHCIICHUC JJINH]
OTPE3KOB U

BEJIMYUH YIJIOB.
Pemate 3amaun Ha B3aMMHOE PaCIOIOKCHHUE
reo

METPUUYECKUX PUTYP.

[IpoBoauTH

I(J'IaCCI/I(i)I/IKaI_[I/IIO YIJIOB,




BBIYHCIIATH
JIMHEHHBIC U YIJIOBBIC BCIMYHWHBI, ITIPOBOAUTD,
HC

06XOIII/IMBIC A0Ka3aTCIbHBIC pACCYXKIACHUA.

3HAKOMUTBCSI € MCTOpPUEH  pa3BUTHS
reoMeTpuun
Hazeanue OcHoBHEIE BUJIBI
pasznena OcHoBHOE cofiepKaHue JESITEIbBHOCTH 00yJaromnxcs
(Tembl)
Kypca (ducno
4acoB)
Tpeyronsan [Tonstue 0 paBHBIX | PacmosnaBaTh mapbl paBHBIX TPEYTOJIHHUKOB
Kku (22 u) TPEYrOJbHUKAX W TEPBUYHBIC | HA TOTOBBIX UepTek)ax (C yKa3aHUEeM
NPEJCTaBICHUS O paB HBIX | NPU3HAKOB).
(xoHrpy?HTHBIX) ¢urypax. Tpu | BoiBoautsb CIIEJICTBHS (paBeHCTB

IIpU3HAaKa paBeHCTBa
TPEYroJIbHU KOB.

[Ipu3naku paBeHCTBA
IIPSIMOYTOJIb HBIX

TpeyroibHUKOB. CBOWCTBO Me
JTAAHBI MPSIMOYTOJIBHOTO

TPEeyrojib HUKA.

PaBHOOGenpeHHBIC u
PaBHOCTOPOH HHE
TpeyrojibHUKH. [lpusHaku u

CBOMCTBa PaBHOOEAPEHHOTO
Tpey roJIbHUKA.
[IpoTuB GombIleil CTOPOHBI TPEY)|

TOJIbHHUKA JIKUT OOJBIITUI YTOJI.

[Ipocreiiine HepaBeHCTBA B
reome  Tpuu.  HepaBeHCTBO
TPEYroJIbHUKA. HepaseHcTBO
JIOMAHOM.

[IpssMOYTONBHBIN TPEYTOJIBHUK C
yrioM B 30°.

HepBHe IOHATHA O A0Ka3aTCJIb

COOTBCTCTBYIO HMIUX SHeMeHTOB) N3 paBCHCTB

TPEYTOJILHUKOB.

®opMyJIHpOBATH OIIpPEACIICHUSA:
OCTPOYTOJIBHOTO, TYNOYTOJIBHOTO,
OpSMOYTOJIBHOTO, ~ paBHOOEApPEH  HOrO,

PaBHOCTOPOHHETO TPEYTOJILHUKOB; OHCCEK

TPUCHI, BBICOTHI, MEIHAHbl TPEYTOJbHHKA;
cepe NMHHOIO NEPIEHIUKYISIpa OTPE3Ka;
[IEpUMETPA TPEYTOJIbHUKA.

@opMyIMpOBaATh CBOWCTBA M MPHU3HAKHU

paBHOOE IPEHHOr0 TPEYrOJbHUKA.

Crpoute dYeprexu, pelmaT 3aJaud  C
IIOMOILIBIO Ha XOXKJICHUS PaBHBIX
TPEYTrOJIbBHUKOB.

[IpumeHnaTH MIPU3HAKU paBeHCTBa

MPSMOYTOJIBHBIX TPEYTOJIbHUKOB B 33/1a4ax.
Hcnonk3oBaTh 1HQPPOBBIE pecypehl IS
MCCJIEI0 BaHUS CBOMCTB U3Y4aeMbIX (DUTYP.

3HAKOMHUTBCSA C

UCTOpUEN  pa3BUTHUSA

reoMeTpUn




CTBax B IrCOMETpUHA

[TapannenwHbie
npsAMbIE, CyMMa
yIJI0B

Tpeyronbuuka (14

4)

[TapamneneHble npsMble, HX
cBor ctBa, IlaTeIii mocTynar
EBknupa. Haxpect nexamue,
COOTBETCTBEH HbIE u

OJIHOCTOPOHHUE YTIIbI (00pa

@opMyIHpoOBaTh IMOHATUE MMAPAIIIEIbHBIX

opst  MbIX, HaxoOIuTb  IPaKTUYECKUE
IIPUMEPBHI.

N3yuath cBoOiicTBa yriioB, 0Opa30BaHHBIX
IpU Tl PECeYCHUU MapajuIeIbHBIX MPSIMbIX

CEKYILIEH.

30BAHHBIC IIpH IICPCCCUCHHUHA

mapajg  JIEIBHBIX  IPSIMBIX
CeKyIe).

[Ipu3nak [apajuIeIbHOCTU
NpsIMBIX ~ 4Y€pe3  PaBEHCTBO

pacCTOAHUM OT TO Y€K OJHOWU
MIPSIMOM 10 BTOPOU Ipsi MOIA.
CymMma yrioB TpeyrojbHUKa U
MHO TOYTOJIbHUKA.

BHeriHue yrisl TpeyrojibHUKa

ITpoBoauTh JI0Ka3aTeNnbCTBa
[IapAJUIEJIBHOCTH ABYX MPSMBIX C IIOMOILBIO
yIJ0B, OOpa30BaHHBIX IPU IEPECEUECHUU
ITUX MNPSAMBIX TPETbEH NPSIMON. Brramcnsate
CyMMy YIJIOB TpEYroJbHUKA M MHOIO
YTOJIbHUKA.

Haxoauts uricnoBbie 1 OyKBEHHbIE 3HAUCHUS
YIJIOB B TEOMETPUYECKHMX 3aJadax C
UCIIOJIB30BaHU €M TEOPEM O CYMME YIJIOB
TPEYroJIbHUKA U MHOT'O YTOJIbHUKA.
3HAKOMUTbCA €

UCTOpPUEN  pa3BUTHUA

reOMeTpUn




OKpYKHOC OKpY>KHOCTb, XOPAbI u | dopmynupoBarhb ONPEACIICHUSA:
Tb U KPYT. IUaMeTppl, MX  CBOHCTBA. | OKPY)KHOCTH, XOp [Ibl, JAHaMeTpa U
[eOMeTpHUYECKHe KacarenbHast Kk OKpyX HOCTH. | KacaTe€IbHOM K OKpYKHOCTH. M3 ydarh ux
IOCTPOCHHUSI OKpyKHOCTb, BIMCAaHHas1 B | CBONCTBA, IPU3HAKH, CTPOUTb YEPTEKHU.
(14 ) yroa. Ilomstmue o I'MT, | HMccaenoBarb, B TOM 4YHCIE HCHOJIb3YS
IIPUMEHECHHE B 3ama4dax. | OUppoBbIE pecypcesl: OKPY’KHOCTb,
buccektpuca u cepeauH HbIM | BIMCAaHHYIO B YIOJI; LIEHTP OKPYXKHOCTH,
NEPIECHIUKYJIAp KakK TIeoME | BIIMCAHHOM B YIOJI; PaBEHCTBO OTpe3 KOB
TPUYECKHE MECTa TOYCK. KaCaTeJbHbIX.
OKpyXHOCTb, onucanHas | HMcnosb3oBarh METOJ I'MT IS
OKOJI0 TPEYTOJIbHUKA. | J0Ka3aTelbCTBA TEOPEM O IIEPECEYCHUU
BriucanHas B Tpey TOJIBHUK | OMCCEKTpUC yIJIOB Tpey TOJbHMKA U
OKPYKHOCTb. CEpEIMHHBIX NEPIEHAUKYIISPOB K CTO pOHaM
IIpocreiimme 3a1a4n Hal TpEyrojpHHKa  C IIOMOIIBIO I'MT.
IIOCTPOEHHE OBnaneBarh TOHATHUAMU BIUCAaHHOW U
ONMCAHHOM OKPYXHOCTEH TpPEYroJbHUKA,
HaXOJUTb LIEHTPBI ITUX OKPY>KHOCTEM.
Pemate OCHOBHBIE 3a/la4 Ha IIOCTPOCHHUE:
yria, paBHOIO JAHHOMY; CEpPEIUHHOIO
NEPIEHANKYIIIpa JAHHOTO OTPE3Ka; IMPSMOH,
IPOXOJAIIeH dYepe3 JaHHYH0 TOYKY H
NEPHNEHAUKYJIAPHON  JaHHOM Mps  MOMU;
OMCCEKTPUCHI IAHHOTO YIJIa; TPEYTOJIbHUKOB
10 PA3JINYHBIM JJIEMEHTAM.
3HAKOMHUTBCS €  HMCTOPHEM  pa3BUTHUSA
reOMETpUN
Hazpanue OcHoBHEIE BU/IBI
pasznena OcHoBHOE cofiepKaHue JEATeIbHOCTH 00yJatoIUXCsl
(Tembr)
Kypca (aucmo
9acoB)

IToBTOpenue, 0600

ICHUEC

3HAHUH

[ToBTOpenue u 000011eHne
OCHOB

HBIX IOHSATUM M METOJIOB Kypcal

7 xi1acca

Pemarp 3a/1aumn Ha MMOBTOPEHHUE,
WUTIOCTPUPYIO

e CBA3KM MCXKIAY pa3jiIndYHbIMU YaCTIMU

Kypca




(4 1)

8 kiacc (He menee 68 )

clydad Tmapaia JIeJIorpaMMOB
(IpsAMOYTOJIbHUK, pomo,
KBaZpar), WX T[PH3HAKU W
CBOICTBa. Tpanenus.
PaBHOOOKast ¥ TPSAMOYTOJIbHAS
Tparenum.
VY nBoenue MEIUaHBL.

LlenTpanpHasi CHMMETpUS

Hassanue OcCHOBHEBIE BUEI
paszena OCHOBHOE CcOJiep>KaHue JIeATEeITLHOCTH 00YJarOITUXCs
(Tembl)

Kypca (ducno

4acoB)

YeThIpEXyroNbHUK [Tapannenorpamm, ero | M3o0Opaxath W HaxXxoAWTh Ha YepTEKax

u (12 u) MPU3HAKHU U CBOKMCTBA. YacTHBIE | YETBIPEX YrOJIBHUKM PA3HBIX BUIOB M HX

DJICMCHTHI.
DopMyIHpOBATH OIIPEACIICHUSA:
napajuiesorpaMmma, IIPSIMOYTOJIBHHKA,

pomOa, KBaJpara, Tpameluu, pPaBHOOOKOI

Tpanenuuy, MpSAMOYTIOJIbHOM  TpamneuuH.
Jloka3pIBaTh W MCHOJIB30BATH MPU PELICHUH
CBOMCTBA:

3aJa4 IIPHU3HAKHU u

napajuiefiorpaMma, — HOpsMO  YTOJIbHHKA,
pomba, KBajapara, Tpareuuu, paBHO OOKOI
Tpamnenuu, TpsIMOYTOJIbHON Tpareiu.
[IpuMeHATh METOA YABOEHUS MeAUaHbl
TPEYTroJib HUKA.

Ucnonb3oBate 1udpoBbie pecypehl s
MCCJIEI0 BaHUS CBOMCTB U3Y4aeMbIX (QUTYP.
3HAKOMHTHCS C

I/ICTOpHeﬁ Ppa3BUTHUA

reoOMEeTpUn




Teopema Teopema @aneca u teopeMa o | [IpoBoaUTH TOCTPOCHHS C  MOMOIIBIO
daneca " IIPO NOPLUMOHAIBHBIX OTPE3KaxX. | LUPKYJIs M JHMHEHKM C MCIOJIb30BaHUE
TeopeMa 0 Ipo CpenHsist TMHMS TPEYTOJIbHUKA. | TeopeMbl QPajeca W T€ OpeMBl O
IIOPLIHOHATIBHBI Tpanenus, e€ cpenHsas TMHUS. IIPONOPLUOHAIIBHBIX ~ OTPE3KaX, CTPOMUTH
X OTpe3Kax, IIponopuroHaNbHBIE OTPE3KH, | YETBEPTHIN NPONOPLMOHAIBHBINA OTPE3OK.
o106 no  crpoerre  4yerBéproro | IIpoBoauTh [0OKa3aTENBCTBO TOrO, YTO
HEIE IIPONOPLMO HAIBHOIO OTPE3KA. | MEIMaHbl TPEYrOJIbHUKA IIEPECEKAIOTCS B
TPEeyroNbHUKH CpolicTBa 1IIeHTpa MacCc B | OJHOHM TOYKE, U HA XOAWTH CBS3b C LICHTPOM
(15 u) TPEYrojb HUKE. MacC, HaxXOAWTh OTHOIIE HHE, B KOTOPOM
[Tono6uble TpeyroapbHUKU. Tpu | MeauaHbl AENATCS TOUKOM MX NIEPE CEUECHHUS.
IIpU3HAKa nojnobust | Haxonuth m0M00HBIE TPEYroJbHUKH Ha
TPEYrojabHUKOB. IIpakTueckoe | roToBbIX 4epTeKax c yKa3aHHUEM
IIPUMEHEHNE COOTBETCTBYIOLUX IIPHU3HA KOB IOA00US.
Pemate 3a1aun Ha NOAOOHbBIE TPEYTOJILHUKU
C IIOMOIIBIK CAMOCTOSTENBHOIO TOCTPOEHUS
YepTeKe U HAXOXKACHUS  IOAOOHBIX
TPEYrOJIbHUKOB.
ITpoBoauTh JI0Ka3aTeNIbCTBA c
MCII0JIb30BaHUEM IPU3HAKOB M10A00US.
Jloka3piBaTh ~ TpU  MpHU3HAKAa  IOA00OMS
TPEYrOJIbHU KOB.
[IpuMeHATh TONyYEHHBIE 3HAHUSA IIPU
pEIIEHNN TE€OMETPUYECKUX U MPAKTHUUECKUX
3am1ad.
3HAKOMHUTBCS €  HMCTOPHEM  pa3BUTHUSA
reoOMEeTpUn
[Tnoman. ITonsiTue 06 obmielt Teopun o | OsnaneBaTsb NEPBUYHBIMH
HaxoxaeHue 1Iau. npejcTaBIeHusMU 00  olmelt  Teopuu
omaneit @opmynel  AnA [JOUIaaM | IUIOMIALH (Mepbl), pOpMYIHPOBAThH CBOMCTBA
TPEYrOIbHUK TPEYroib HUKQ, | TUIOIIAJH, BBIACHATh HUX HarJSAIHBINA CMBICI.
OB napamienorpamma.  OtHome | BeiBoguTh bopMyIBI TJTOIIA AN
i HUE IUIOIIAIEH TPEYTrOJIbHUKOB | Iapajuieaorpamma, TPEYTOJIbHUKA,
MHOTOYTOJTBHBIX C O0IMM OCHOBaHMEM WU | Tpaleuuud U3 dopMynbl  TUIOIIAIH
duryp. o011ieit BBICOTOIA. NpSMOYTOJIbHUKA (KBaapaTa).
[Tnomann

TOJIOOHBIX




buryp (14 )

Haszpanme OcHOBHbIE BH/IbI
pasznena OcHoBHOE coaepkaHue JEeSITETLHOCTH 00YUYaIOIINXCs
(Tembl)
Kypca (ducno
4acoB)
Brruucnenue wionaned | BeiBoguTh GopMyInbl MIOHIAAd BBITYKIOTO
CJIOKHBIX dburyp yepe3 | 4eTbIPEX YroJIbHUKA YEPEe3 TUaroHaId U yroJl
pazbueHue Ha YacTH W | MeXAy HUMH. Haxomute tuiomanu ¢uryp,
JIOCTPOCHHUE. M300paXEHHBIX Ha KJIeT4yarod Oymare,
[Tnomanu ¢uryp Ha KIeT4aToOl | MCIONB30BaTh pa3OWeHue Ha 4YacTH U
Oy mare. JIOCTPOEHUE.
[Tnomagn momobubIX ¢uryp. | Pasbuparts IpUMEpPHI MCII0JIb30BaHUS
Bel  uumcnenue — miIomaner. | BCIIOMOra TEJNbHOM IUIOMIAAM JJI PELICHUS
3ajaun ¢ MPAKTUYECKUM | IEOMETPUYECKHX 3a/1ad.
conepkanueM. Pe mienue 3agay | Haxomuth twiomamu mnonoOHBIX — duryp.
c MTOMOLUIBIO MeTona | Beruucnars TIJI0TIA TN Ppa3IUYHBIX
BCIIOMOTaTeNbHOM MI0Maau MHOTOYTOJIBHBIX (PUTYP.
Pemate  3amaum  Ha  momwages  C
MPaKTUYECKHUM CO JEp:KaHUEM
Teopema Teopema [Tudaropa, e€¢ | Jloka3pIBaTh TeopeMy [Tudaropa,
Iudaropa u | JloKa3aTenb CTBO U | HUCIOJIb30BaTh
HaYaIa npumenenue. OOpaTHas Teo | e€ B NPAKTHUYECKUX  BBIYHUCICHHSIX.
TPHTOHOMETPHH pema IIudaropa. PopMyIHpOBaATH OnpeeIeHus
(10 ) Onpenenenue TPUTOHOMETPUYE CKUX (PYHKIIMH OCTpPOro
TPUTOHOMETPUIECKUX yTJia, IPOBEPATH UX KOP PEKTHOCTD.
byHKIUH OCTpPOTro yria, | BwiBoguTh TPUTOHOMETPUUECKHUE
TPUTOHOME TPUYECKHE | COOTHOILIECHMS B MPSIMOYTOJIBHOM
COOTHOIIEHUS B IpsIMO | TPEYroJbHUKE.
YTOJIBHOM TpeyroibHuke. | Mccrnengosarh COOTHOILIEHUS MEXTY
OcHoBHOE CTOpOHAMHU B MPSIMOYTOJIBHBIX
TPUTOHOMETPUYECKOE TpeyrojabHUKax ¢ yriaMmu B 45° u 45°; 30° u
TOXIECTBO. CootHomenus | 60°.




MEXTY CTOpPOHaMH B
IIPSIMOYTOJIBHBIX
TPEYroJbHUKAX C yriamu B 45°

n 45°; 30° u 60°

Hcnonp3oBath (opMyNbl NPUBEACHUS WU
OCHOBHO€ TPUTOHOMETPHUYECKOE TOXKJIECTBO

11 HaX 0K ICHUS

COOTHOLIECHUH MEKy TPUTOHOMETPUUECKUMHY|
(bYyHK IUSMH Pa3IMYHBIX OCTPHIX YIJIOB.
IIpuMeHATh NOIy4YCHHBIC 3HAHWS U YMEHHUS

IIpU pCHICHUHA IIPAKTUHYCCKUX 3a1ay.

3HAKOMUTBCSI ~ C  HCTOPUEH  pa3BUTHS
Tr€OMETpUHU
VIIIbI B OKPY/KHO Bnucanneie u  unentpanbHble, PopmynupoBaTh OCHOBHBIE OIpPENEICHUS,
YIJIBI, CBsI3aH

ctd. Brincanurie

1 OIIMCAaHHBIC

YCTBIPECXYT'OJIbHUKH

KacarenpHble

K OKPYXHOCTH.

Kacanune okpyxHO

cTen

(13 9)

Yrojl MEXJy KacaTelbHOW U
XOPJIOH.

VYIB! MeXAy XOpJaMu U CEKYILH
MH.

Bnucannpie M ONHCAHHBIE
YETBIPEX

YTOJIbHUKH, UX MIPU3HAKU U CBOU
ctBa. IIpumeHenue 3THUX
CBOMCTB

IIpU PELICHUU TIEeOMETPUUYECKHUX
3a

nad.

B3anMHOe pacnonoxeHne IByx

OKPYKHOCTEM. Kacanue

OKpYKHO

cTen

HbIC C yIJIAMH B Kpyre (BIUCAHHBIA Yrod,
LEeH

TPaJIbHBIH yTo).

HaxomuTe BIOUCAHHBIC YIJIBI, OMUPAIOIIHECS
Ha 0]1

HY JOYTY, C TOMOIIBIO

TEOPEMBI O

BBIYUCIIATE  YTJIBI

BIIMCAHHBIX yIJIaX, TEOPCMbI O BIHNCAHHOM
YCThI

PEXYTOJIBHUKE, TEOPEMBI O LIEHTPATILHOM YTJIE.

HccnenoBaTb, B TOM 4YHCIE C TOMOIIBIO
UG POBBIX
pecypcoB, BIHCaHHBIE W ONHCAHHBIC
YETBIPEX
YrONbHUKH, BBIBOAMTH MX CBOMCTBa H
MPU3HAKH.

Hcnons30BaTh 3T CBOWCTBA W MPU3HAKH IIPH|

pe

HICHWH 3aaa4

[ToBTOpenue, 0606

[ToBTOpEHNE OCHOBHBIX MOHATHIA

n

Pemars 3aja4u Ha TTOBTOPEHUE,

WJUTFOCTPHUPYIO




LICHHE METOJIOB KYpcOB 7 M 8 KJIaccoB, IIUE CBSI3U MEXIY pAa3IUYHBIMU YacTIMU
Kypca
3HaHUI 00001IeHIEe 3HAHMIA
(4 9)
9 kiacc (He MeHee 68 )

Haspanue OcHoBHbIE BU/IBI
paszena OcHoBHOE coaiepKaHue JESITEIbBHOCTH 00yJaroInXcs
(Tembl)

Kypca (aucmo

4acoB)

TPUTOHOMETPHSL. Onpenenenue dopMyITHpOBaTH oTpesieIIeHus]

TPUTOHOMETPUICCKIX TPUTOHOMETPHUYC

TeOpeMH KOCHUHY

COB U CUHYCOB.

Pemenue tpeyronp

HHKOB

(1)

¢bynkuit yrmos ot 0° go 180°.
KocuHyc W cuHYC mpsMOro u
TYIIOTO
yria.  Teopema

(0606

KOCHUHYCOB.

méHHas) TeopemMa CHHYCOB (C
paau

YCOM ONHMCAHHOM OKpPY>KHOCTH).
Ha
XOXJI€HHEe JJIUH CTOPOH U
BEJIMYNH

YIJI0B TPEYrOJIbHHUKOB.

dopmyna TUIOMIA/IN
TpEeyroJbHUKA
gepe3 JIB€ CTOPOHBI M yroJl

MEXIY

HUMH. qbopMyna mIomaan 4YC€Thbl

PEXYrOJIbHUKA yepes ero
AuaroHajin

" YTOJ MCXKIY HUMHU.
[IpakTrueckoe MIPUMEHEHNE
JI0Ka

3aHHBIX TCOPEM

CKUX (DYHKIMH TYIBIX U MPSIMBIX YIJIOB.
BbIBOAMTE TEOpeMy KOCHHYCOB M TEOpEMY
CHUHYCOB

(c pagmycoM ONTMCAaHHON OKPYXKHOCTH).

Pemarn TPECYIrOJIbHUKH.

Pemrats MPAKTUYCCKUE 3aJa4ur, CBOOAIIUCCA K
Ha
XOXKICHHUIO

Pa3INYHBIX QJICMCHTOB

TPEYrOJIbHUKA




[Ipeo6pasoBanme [lonssitTue o mnpeobpazoBanuy| OcBamBaTh  MOHATHE npeoOpazoBaHus
0J10 noao0usl.
nonobus. Metpuue| Owusl. Uccnenosars OTHOLLIEHUE JIMHEMHBIX
AJIEMEHTOB
ckue cooTHomeHusi| COOTBETCTBEHHbIE aneMeHThl] Guryp mOpu NpeoOpa3oBaHUM  MOJOOUS.
1107100 Haxonuts
B OKPY>XHOCTHU HBIX (QUTYD. OpUMeEpbl  MoA0OHMA B OKpY’Kalomen
EUCTBUTEID
(10 u) TeopeMa 0  NpPOW3BEACHUH HOCTH.
OTPE3KOB BeIBOIUTE ~ METPUYECKHE  COOTHOIICHUS
XOpJ, TeoOpeMa O MPOU3BEACHUH MEXKIY OT
oT
PE3KOB CEKYyIUX, TeopeMa O pe3KaMu XOpJ, CEKYIIMX U KacaTelbHBIX C
KBa UCIIONb
zpare KacaTelIbHOW. 30BaHHWEM BIIMCAHHBIX YIJIOB M TOJO00OHBIX
[Ipumenenue B Tpey
pEIIeHNH T€OMETPUUYECKUX 3a/1a4| TOJILHUKOB.
Pemate reomeTpryueckue 3a1auu U 3a7a44 U3
pe ampbHOM JKM3HH C HCIOJIb30BAHUEM
MOI0OHBIX TPE YTOJIbHHUKOB
Bekrop Onpenenenue BEKTOpOB, | Mcmonp30BaTh BEKTOPHI KaK HAMpaBIIEHHBIE
bl (12 ) CJIO)KEHUE " pPa3HOCTh | OTpe3 KH, HCCIEIOBaTh T'€OMETPUUYCCKUM

BEKTOPOB, YMHOKEHHE BEKTOpa

Ha YHUCJIO.
Du3nyecKuit 51
r€OMETPUYECKU I CMBICII
BEKTOPOB.

Pasnoxxenne BekTopa 1o IBymM
HE KOJUIMHEApHBIM BEKTOpaM.
Koopau Hatel BekTOpa.
CkanspHoe MIPOU3BEJICHUE
BEKTO pPOB, €ro INPUMEHEHUE
JUId HAaxoXAe HUA [UIMH U
YTJIOB.

Pemenne 3amad ¢ IIOMOIIBIO
BEKTO POB.
IIpumeHeHue

BCKTOPOB 1A

(nepememienue) u  ¢uznueckui (cuia)
CMBICIIBI BEKTOPOB.

3HAaTh OIpENENCHUs] CYMMBl U Pa3HOCTH
BEKTOPOB, YMHO)XEHHsI BEKTOpa Ha 4YHCIIO,
HCCIIEI0BATh reo METPUYECKUN u
(bu3nUecKuit CMBICIIBI ATUX OIepa M.
Pemarp  reomerpuueckue  3amaud  C
HCIOJIb30BaHU €M BEKTOPOB.

PacknaneiBaTh

BEKTOD o

JBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

Hcnonb3oBarh CKalsipHOE MPOU3BEJCHUE
BCKTO pOB, BBIBOIUTH €ro OCHOBHBEIC
CBOMCTBA.

Boluucnsate cymmy, pa3HOCTh U CKaJSIPHOE

IMpOHN3 BEACHNUEC BECKTOPOB B KOOpJIMHATAX.




pelic Hu 3ajla4 KWHEMATUKH U

MCXaHH KU

[TpuMeHsTh CKaNIpHOE MPOU3BEACHUE IS

HaxXO0XX ACHHA NJIMH U YTJIOB

JlekapTOBBI
KOOpJIY HAThl Ha

mwiockoctH (9 4)

JlexapToBBI KOOPIUHATHI TOYEK
Ha IIJIOCKOCTH.

VYpaBHeHue npsAMOM. YTJI0BOH
K03} (HUIMEHT, TaHTEHC yTJa
HaKJIOHA, TMapajulelibHblE U
MEPIEHIUKYIISIP HbIE TIPSIMBIE.
YpaBHeHHe OKPYKHOCTH.
Haxox e H1e KoopAMHAT TOUEK
IIepeceyeHns] OKPYKHOCTH U

MPSMOM.

OcBauBartb MIOHATHE MPSMOYTOJIbHOM
CUCTEMbl KO  OpAMHAT,  JEKApTOBBIX
KOOpJMHAT TOYKH.

BeiBoguTh ypaBHEHHUE IpsAMON u
OKPYKHOCTU. BBl nensTh MOJHBINA KBagpar
Ul  HAXOXIEHUs LEHTpa M pajguyca
OKPY’KHOCTH 110 €€ YpaBHEHUIO.

Pemarp 3amaum Ha HaxoXIEHHE TOYEK
nepeceye HUSl MPSIMBIX U OKPYXKHOCTEH C

IIOMOIIBIO METOAAa KOOPpAHUHAT.

Ha3zBanue
paznena
(TeMbr)

Kypca (ducino

YacoB)

OcHoOBHOE coJiepkaHue

OcCHOBHEBIE BUIbI

JeSITEIbHOCTH 00yJaromuxcs

Metox KOOpIMHAT MPU PELIEHUH
reOMETPUYECKHUX 3a]1a4.
Hcnonp3oBanue MeToJ1a
KOOpI[I/IHaT B HpaKTI/ILIGCKI/IX

3agadax

Hcnonb3oBath CBONCTBA YIJIOBOT'O
KodpduureHTa MNpsAMONH TpU  pPELIeHUU
3a1a4, JUIsl OINpEAENICHUS PaCIIONOKEHUS
IPSAMOM.

[IpuMeHATh KOOPAMHATHI MPU PELICHUU
r€OMETPU YECKMX M MPaKTUYECKHX 3ajady,
JUTSL TIOCTPOEHUSI MaTeMaTHYeCKUX MOjemeit
peanbHBIX 3a/1a4 («Me TOJ KOOPIAUHATY).
[lonb3oBaTbecst st TOCTPOEHUS U
UCCIIeIOBaHUH IU(DPOBBIMU PECYpCaMHU.
3HAKOMUTBCS  C  HCTOPUEH  pa3BHUTHS

T€OMETPUH

IIpaBunbHBIE

IIpaBunbHbBIE

(I)OpMYJ'II/IpOBaTB OMNpCACIICHUC IPABUIIBHBIX




MHOT'OYT'OJIbHUKH.

Jnuna

OKPY>KHOCTH

Y TUJIOIIAJIh KpyTa.

MHOTI'OYI'OJIbHUKH

BBIUMCJIEHHE HUX  DJIEMEHTOB.
Yucio

[ 1 anuHa OKpYXHOCTH. J[nuHa

ay

T'Ml OKpY>KHOCTH. Pasnannas mepa

MHO

rOYroJIbHUKOB, HAXOJUTh UX 3JICMCHTEIL.

[Tonws3oBatbes HOHATUEM JUINHB]
OKPYHOCTH,
BBEJEHHBIM C  IIOMOULIbIO  IPaBUIIbHBIX

MHOTI'OYT'OJIb

HHUKOB, ONPEAEIATh YUCIO L], JUIMHY IYI'd WU

Beluucnenue mwio | yria. panu
manen [Inomane kpyra u €ro| aHHyI0 Mepy yrIja.
2JIEMEHTOB
(8 9) (cexTopa u cermenTa).| [IpoBoauTk nmepexon OT paguaHHON MEPHI YIIIa|
Brruncienne K
iouanen ¢buryp,| rpaaycHoil © Ha060pOT.
BKJIFOYAOIIIX
3JIEMEHTHI Kpyra Omnpenensrtsd mIomaab Kpyra.
BeBogute  dopmynsr (B TpamycHOW U
painaHHOU
Mepe) Ui JJIUH JYT, IUIoMaaeil CeKTOpoB U
cer
MEHTOB.
Boeruncnsate mnomanu ¢uryp, BKIHOYArOMIUX
a1e
MEHTBI OKPYKHOCTH (Kpyra).
Haxomute miomanu B 3amadax peaabHOH
KU3ZHU
JIBIDKCHUST IlonsTue 0 JOBWOKeHUW | Pa3buparh npuMephl, HUIIOCTPUPYIOIIHE
IJTOCKO CTH IJIOCKOCTH. [TapamyenpHbIl | MOHATHS JIBM)KEHHs, LIEHTPOB M  OCEH
(1) IIEPEHOC, ITOBOPOT U | CHUMMETpPHH.
cummerpuss. Ocu U ueHTphl | PopMynupoBarhb OnpeaeIeHus

CUMME TpUH.
[Ipocreiilne NpuUMEHEHHs B

pere HUM 3a1a4

MapajuleIbHOTO M€ pPEHOoCa, I0BOpOTa |
0CEBOW CUMMETpPHUH. BRIBOAUTH NX CBOMCTBA,
HaXOJUTh HEMOJIBUKHBIE TOUKH.

Haxomute w©eHTpsl M OCH  CHUMMETpUU

npocTedmux Guryp.




[IpumensaTh TapauieNbHBI MEPEeHOC U
CUMME TPHIO IIPU PEIICHUH T€OMETPUUECKUX
3aja4 (pa3 Ouparh IpUMEpHI).

Hcnonb3oBath

JIIA IMOCTPOCHUA u

UCCIeIOBaHMM IU(POBBIE PeCypChl

ToBTOpCHHUE, [ToBTOpeHue OCHOBHBIX | OnepupoBaTh MOHATHUAMM: (Urypa, TOUKa,
0606 1ienue, | NOHSTUH U METOOB KypCOB 7— | mpst Mas, yroi, MHOTOYTOJIbHUK,
cuctematy 3amus | 9 KHaccoB, 0000 mieHMe U | paBHOOCIAPEHHBIA M PaBHOCTOPOHHMI
SHAHUIH2 cucTeMaTH3aLus 3HaHUH. | TPEYrOJBbHUKH, HPSMOYTOJIbHBIN
(7 v) [Ipocreiime reoMeTpudecKue | TPEYrojbHUK, MeIWaHa, OMCCEKTpuca u
du Typel M HX CBOIcTBAa. | BBICOTAa TPEYrOJbHUKA, IapajlIelorpamM,
M3mepeHne TreoMeTpUYecKHX | poMO, IPSMO YTrOJbHUK, KBaJPAT, TPAIICIHS
BEJIYHH. OKpPYXHOCTb, Kaca TEJIbHas; PaBEHCTBO H
TpeyronbHuKH. nogobue  ¢uryp,  Tpeyroib  HUKOB;
[TapannenbHble U | NapauleNIbHOCTh M MEPIEeHAUKYISAPHOCTD
HEPIICHIUKYIISP HbIE TPSIMbIE. HPSIMBIX, YTOJ MEXITy IPSIMBIMH, CHMMETPHUS
OKpy»XHOCTb u KPyr. | OT HOCHUTENBHO TOYKM M TPSIMOW; JUIMHA,
['eomeTpuye ckue MOCTPOCHUS. | PAacCTOSHHME, BEIMYMHA YIia, IUIOLIAlb,
Vriel B OKpYyX  HOCTH. | HEpHUMETD.
Brnmcannsle w  ommcannele | Mcmonp3oBate  (OpMyNBL  IepEMETpa U
OKPYKHOCTH IUIOIIaAM  MHOTOYTOJBHUKOB,  JUTHHBI
MHOTOYTOJIbHUKOB. OKPY>KHOCTH M IIJIOIIA
Hassanue OcHoBHBIE BUJIbI
paszena OcHoOBHOE cofiepKaHue JEeSTEIbHOCTH 00YyJarOIINXCs
(TemMbr)
Kypca (uncao
4acoB)

[Ipsimas 51 OKPYKHOCTb.
YeTbIpEXYroJIbHUKU.
BrnucanHele W onucaHHbIE
YeThIPEXyTOJbHUKH.

Teopema Iludaropa u Hauana
TpM TOHOMETpUU. PemieHue
OOIIMX TpE YTOJbHUKOB.

HpaBI/IHLHBIe MHOT'OYT'OJIbHUKH.

Id  Kpyra, 00béma

MPSAMOYTOJIbHOTO
rapajuiesieny mneaa.

OnepupoBarh NOHATHUSIMU: NPSAMOYTOJIbHAs
CHCTE Ma KOOpJIMHAT, BEKTOP; UCIIOJIb30BaTh
ATHU MOHS TUA JJIS TPEACTABICHHS JAHHBIX U
pelIeHns 3a a4, B TOM YHCIE U3 JIPYTHUX
yueOHBIX MpeaMeToB. Pemarh 3amaum Ha
MMOBTOPEHHE THH,

OCHOBHBIX IIOHs




[Ipeobpa3zoBanus IUIOCKOCTH.| HILTIOCTPALIMIO CBSI3€H MEXIY Pa3iMYHBIMU

B JKEHUS. [Momobue. wactsamu Kypca. BwiOupare wmetox mns
Cummerpusi. pelIeHus 3a1a4u.
IImomane. Brruncnenunel Pemates 3amauy U3 IOBCEIHEBHON YKU3HU

mwomaneii. Ihmomanun nmoxo0HbBIX
¢buryp.
JlexapToBBl KOOPJMHATHI Ha ILIO|
CKOCTH.

BeKTopH Ha IJIO0CKOCTHU

PABOYASA ITIPOI'PAMMA
YUYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA».

7-9 KIIACCBbI

HE/IN U3YYEHHA YYEBHOI' O KYPCA

B coBpemenHoM udpoBoM MUpE BEPOSATHOCTh U CTATUCTUKA IPU OOPETaIOT BCE OOJNBIIYIO 3HAUUMOCTb,
KaK C TOYKU 3PECHUSI MPAKTH YECKUX MPUIOKEHUH, TaK U UX POJIU B 00pa30BaHUU, HEOOXOIUMOM KaXKIOMY
4enoBeKy. Bospacrtaer umcio mpodeccuil, mpu OBIAJCHUM KOTOPBIMH TpeOyercss Xopormmas 0Oa3oBas
MOJTOTOBKAa B OOJIACTU BEPOSITHOCTH M CTATUCTUKM, Takas IMOATOTOBKA BaKHa A TPO JOJDKEHUS
o0pa3oBaHus | IS YCHEIIHOM MpoecCuOHANBHON Kapbhephl.

Kaxxnpiii 4enoBek MOCTOSSHHO MPUHUMAET PEIICHUS Ha OCHOBE MUMEIOIIUXCS Yy HETO JaHHBIX. A N
000CHOBAHHOTO MPUHSTHS Pe MICHUS B YCIOBUAX HEMOCTaTKA WM M30bITKAa HHPOpPMALIUU HEOO XOJAUMO B
TOM YHUCJIE XOpOIIo c(hopMHUPOBAHHOE BEPOATHOCTHOE M CTATUCTUYECKOE MBILIUICHHUE.

iMeHHO T03TOMY OCTpO BCTalla HEOOXOAUMOCTH CHOPMHUPOBATH Y 00yYArOIMIUXCS (PYHKIIMOHAIBHYIO
TPaMOTHOCTH, BKJIFOUAIOIIYIO B CE0sI B KAYECTBE HEOTHEMIIEMON COCTABIISIONIECH YMEHNE BOCIIPUHU MaTh U
KPUTUYECKH aHAJIU3UPOBaTh HHGOPMAIMIO, TPEJACTABICH HYH B pa3IU4YHBIX (opMax, MMOHUMATH
BEPOSITHOCTHBIA XapaKTep MHOTMX PEaJbHBIX MPOLECCOB M 3aBUCHUMOCTEW, MPOU3BOAUTH MPO CTEHIINE
BEPOSATHOCTHBIE PAcu€Thl. 3HAKOMCTBO C OCHOBHBIMH TIpPHUHIIMIIAMU cOOpa, aHaIM3a W TMPEACTABICHUS
JAHHBIX W3 pPa3aud HBIX cdep KU3HM O00IIecTBa M TOCYAapCTBa MPUOOIIAET OO0y4alomux Csi K
0011eCTBEeHHBIM HHTEpecaM. M3ydeHne 0CHOB KOMOMHATOPUKH pa3BUBAET HABBIKM OpPTaHHU3aIlMU Tiepedopa
U 1ojcuéTa Yuciia Ba PUaHTOB, B TOM YHCIIE, B MPUKJIAIHBIX 33/1auax. 3HAKOMCTBO C OC HOBAMH TEOPUH
rpadoB co3maét MaTemMaTH4ecKuii GyHIAMEHT A JOPMUPOBAHUS KOMITIETEHIUH B 001aCTH HHPOPMATUKHI
¥ 1udpo BBIX TEeXHOJOTHUH. [ToMUMO 3TOTO, MPU M3YUYEHHH CTATUCTUKH U BE POSTHOCTH OOOTaIarOTCS
MIPEICTABJICHHS YUaIINXCS O COBPEMEH HOW KapTUHE MHUpA M METOJIaX €ro MCCienoBaHus, popmupyercs
MOHMMAHUE POJIM CTATUCTUKHA KaK MUCTOYHHKA COIMAIILHO 3HAUYMMOW WHGOpPMAIMU MU 3aKIaJbIBAIOTCA

OCHOBBI BEPOATHOCTHOT'O MBILIJIC HUA.



B cooTBeTcTBMM C JaHHBIMH LENSMH B CTPYKType INPOrpaMMbl yd4eOHOro Kypca «BeposiTHOCT U
CTaTHCTUKA» OCHOBHOM IIIKOJIBI
BBIJICJICHBI CIIEAYIOIINE COJEPKATEIbHOMETOAMUECKUE JINHUM:

«[IpencraBnenue JaHHBIX U OMHCATENbHAS CTATUCTUKAY; «Beposat HOCTBY; «DIEeMEeHThl KOMOUHATOPHKIY;
«BBeznenue B Teopuio rpa GoBy.

Conepxanne nuHuM «lIpencTaBneHne JaHHBIX M OIUCATENbHAs CTATUCTHKA» CIY)KUT OCHOBOW ISt
¢opMHupOBaHUs HABBIKOB pab0 Thl C HMHPOpPMALUEH: OT UYTEHHS M HMHTEPIpEeTanuu WH(OpMAalHUH,
IpeCTaBICHHON B Ta0NUIaX, HA AUAarpaMMax U rpadukax 10 ¢60 pa, IpeCTaBICHHUS U aHAIN3a TaHHBIX C
UCIIOJIb30BAHUEM CTAaTH CTHYECKHX XapaKTePUCTUK CPEJAHUX M paccewBaHus. Paboras ¢ jaH HbIMH,
oOydJaromuyecs: y4Jarcsi CUMTHIBAaTh W HMHTEPIPETHPOBATh JaH HbIC, BBIIBUIaTh, apryMEHTHPOBATh H
KPUTHUKOBATh MPOCTEHININE TUIIOTE3b, Pa3MBIIUIATh HaJA (PAaKTOpaMu, BBI3BIBAIOIIMMHU U3MEH YHMBOCTb, U
OLICHUBATh WX BIUSHHUE HA pacCMaTPUBAEMbIC BEIMYH HBI U TIPOLIECCHI.

WHTYynTHBHOE NpEACTaBICHUE O CIy4ailHOH W3MEHYMBOCTH, WC CJIEJOBAaHHE 3aKOHOMEPHOCTEH H
TEHJCHLUI CTAaHOBUTCS MOTHUBHPY IOLICH OCHOBOH JJISl M3y4EHUS TEOPUH BeposTHOCTEH. bonbpmioe 3Ha
YeHHE 3/€Ch MMEIOT MPAKTUYECKUE 3a/IaHUsl, B YaCTHOCTH OTBITHI C KJIACCHYECKHMHU BEPOSITHOCTHBIMU
MOJETISIMU.

[ToHsTHE BEPOSITHOCTH BBOAMTCS KaK Mepa MpaBaonoao0us ciry yaitHoro coOsrtust. [1pu n3yuennn kypca
oOydJaromuecs: 3HaKOMST €S C TPOCTCHUIIMMH METOJaMH BBIYHMCICHUS BEPOSTHOCTEH B CIIy YalHBIX
IKCIEPUMEHTAaX C PABHOBO3MOXKHBIMH JJIEMEHTAPHBIMH HCXOJaMH, BEPOSTHOCTHBIMH 3aKOHAMH,
MO3BOJISIOIIMMHI  CTaBHUTh U pelIaTh OoJiee CIIOKHBIC 3a/1aui. B Kypc BXOIAT HadalbHbIE TIPE/ CTABICHUS
0 CITy4aifHbIX BEJIMUYMHAX M UX YUCIIOBBIX XapaKTEPUCTH Kax.

Taxke B paMmkKax 3TOr0 Kypca OCYLIECTBISETCS 3HAKOMCTBO 00y 4YaroIIMXCS ¢ MHOXKECTBAMH U
OCHOBHBIMH OTI€pAlMsSIMHU HaJ MHO >KECTBAMH, PACCMAaTPHUBAIOTCS MPUMEPHI MPUMEHEHUS JUIS PEHICHUS

3a7a4, a TaKXKC UCIOJIB30BaHUA B IPYIrUX MAaTCMAaTUICCKUX KypCax 1 qu6HBIX npeameTax.

MECTO YYEBHOI'O KYPCA B YYEEHOM IIJIAHE

B 7—9 ximaccax wu3yudaercs Kypc «BeposSTHOCT W CTaTUCTHKA», B KOTOPBIM BXOMST pa3ieiibl:
«IIpencraBnenre TaHHBIX U OMHUCA T€IbHAs CTATUCTHKA»; «BeposATHOCTEY»; « DNIeMEHTHI KOMOMHATOPH KU,
«BBeznenue B Teoputo rpadoBy.

Ha u3ydenue manHoro xypca oTBoAuT 1 y4eOHBIN yac B HENENIO B TE€UEHUE KAXKIOTO ToJa 00ydeHus,

Bcero 102 yueOHBIX yaca.

COJEPXAHUE YUEBHOI'O KYPCA (ITO TOJAM OBYYEHUA)

7 Kiacc

[IpencraBienue naHHBIX B BUAE TaONHI, auarpamm, rpa@ukoB. 3amojHeHUE TaOdHl, YTEHHE U
MOCTPOCHHE AMarpaMM (CTOJIOMKO BBIX (CTOJNIOYATBHIX) W KPYTOBBIX). UTeHHE IpaUKOB peabHBIX MPO
rieccoB. M3Bneuenne nHGOpMaIMK U3 AUarpaMM U TabJIull, UCTIONb 30BaHUE U MHTEPIIPETAIUS JaHHbIX.

OmnucarenbHas CTATHCTUKA: cpcaHee apI/I(I)MCTI/I‘-ICCKOC, MCJuaHa, pasMax, HanOOoJbIlIee U HAaUMEHbIIIEE



3Ha4YeHMsI HAbopa YMCIOBBIX JaHHBIX. [IpuMepsl ciaydaitHOW H3MEHUYHNBOCTH.

Cny4aifHpIli DKCIIEpUMEHT (OMbIT) M ciay4daitHoe coObiTue. Bepost HocTh u  uacroTta. Poib
MaJIOBEPOSATHBIX U MPAKTUYECKU JOCTOBEP HBIX COOBITUH B MPUpPOAC U B o0IIecTBe. MOHETa U UTPATbHAS
KOCTb B TEOPUH BEPOATHOCTEH.

I'pad, Bepmmua, pebOpo. Cremenb BepmuHbL. Yucio pédep M cyM MapHas CTENEHb BEpPLINH.
[IpencraBnenue o cBsizHocTu rpada. Ilenn u nmknsl. [Tyt B rpadax. O6xox rpada (dinepoB MyTh).

[IpencraBnenne 06 opueHTHpoBaHHOM Tpade. Permenwe 3amad ¢ TOMOIIBIO TpadoB.

8 kmacc

[IpencraBnenune NaHHBIX B BUAE TaOnMil, auarpamm, rpapuxoB. MHOXKECTBO, 3JEMEHT MHOXKECTBA,
noaMHoxkecTBo.  Omnepauuyu HajJl MHOKECTBaMHU: OObEeIUHEHHUE, IepecedyeHue, nonoaHeHue. CBoicTBa
ornepauuil HajJ MHOXKECTBAMU: IEPEMECTUTEIBHOE, COYE TATECIIBHOE, PACIPEACIUTENIBHOE, BKIIOUEHUS.
Hcnonp3oBanue rpa (UYECKOTO MPEICTABICHUS MHOXKECTB JIJIsl ONIMCAHUS PEATbHBIX
IIPOLIECCOB U SIBJICHUI, IPH PELICHUU 3a]1a4.

W3mepenue pacceuBaHusi AaHHbIX. Jlucnepcus M CTaHIApTHOE OTKJIOHEHUE YHCIOBBIX HaOOpPOB.
Juarpamma paccenBaHusl.

OneMeHTapHble COOBITUS cityyaiiHoro omnbita. CiaydaiiHele coObl Tus. BepositHocTH coObITuil. ONBITHI C
PaBHOBO3MOKHBIMM 3JIEMEH TapHbIMHU cOOBITUSIMU. City4aiiHblil BbIOOp. CBSA3b MEXy MAJIOBE POSITHBIMU
U TIPAKTHYECKH IOCTOBEPHBIMU COOBITHSIMH B TIPUPO/IC, OOIIECTBE U HAYKE.

JHepeBo. CBolicTBa IEPEBBEB: €ANHCTBEHHOCTD ITyTH, CYLIECTBOBA HUE BUCSYEH BEPILNHBI, CBA3b MEXKILY
YHCIOM BepIIMH U uucioMm pé6ep. IlpaBuno ymHoxenus. Pemenue 3amau ¢ momouibio rpados.
[IpotuBomnonoxHbeie coObiTHs.  [uarpamma Ditepa. OObeauHe HHE W TIEPECEUYCHHE COOBITHH.
HecoBmectHblie coObiTus. DOpMyria c0KeHUsI BEPOATHOCTEN. Y ClIOBHAs BEpOSATHOCTD. [IpaBuiio ymMHO
xeHusa. HezaBucumble coObiTus. IlpencraBieHue skcrnepyMMeHTa B BUJE JepeBa. PemieHue 3agau Ha

HaXO0XJICHUC BepOHTHOCTeﬁ C I10 MOULIBIO ICPECBa CJ'IyLIaI\/'IHOl"O OKCIICPUMCHTA, AUarpamMmm Sﬁnepa.

9 kiacc

[IpencraBnenue naHHBIX B BHUJE TAOMUI], AuarpamMm, rpaduKoB, MHTEpIIpeTalus JaHHBIX. UTeHue u
MOCTPOEHUE TabIuL], Tuarpamm, rpauKoB MO peaJbHbIM JaHHBIM.

[lepectanoBku u pakropuan. Coueranus u uucio couetanuid. Tpeyronbuuk Iackans. Pemenue 3amau ¢
UCIIOJIb30BaHUEM KOMOU HATOPUKH.

['eomeTpuueckas BepossTHOCTh. CiydaiiHbIi BEIOOp TOUKK U3 (U TYpbI Ha MJIOCKOCTH, U3 OTPE3Ka U U3
JyTH OKPY’KHOCTH.

Ucneitanue. Yenex n Heyaada. Cepus ucnbslTaHui 10 nepBoro ycnexa. Cepus ucnbiTanuil beprysim.
BeposiTHOCTH cOOBITHI B ce puM UCTIbITaHU#N bepHysu.

CrnyuaiiHas BeJIMYMHA W PaCHpECIICHNE BEPOSATHOCTEH. MaTema THYeCKOe OKHIAaHUE W JUCIEPCHUS.
[Ipumepsl MaTEMaTUYECKOIO OKHJAHUS KAK TEOPETHYECKOrO CPEAHEr0 3HAYEHUs BEJIWYHHBI.

MaremaTtnueckoe 0XKUIAHUE U TACIIEPCUs CIy4YallHON BETUYUHBI



«UHCIIO YCIEXOB B CEPUU UCHIBITAHUI bepHymm.
[TonsiTne o 3akoHe OONBIMX yucen. M3MepeHue BEpOATHOCTEH ¢ TMOMOIILI0 4acToT. Poib u 3HaueHUE

3aKOHA OOJBIIMX YHCEN B MPUPOJIE U OOIIECTBE.

[IJIAHUPYEMBIE TIPEAMETHBIE PE3VJIbTATHI OCBOEHMS ITPUMEPHOM PABOYEN
[NPOT'PAMMBI KYPCA (I10 TOAAM OBYUEHHA)

[IpenmerHble pe3ynbTaThl OCBOEHMsS Kypca «BeposTHocTh M cTa THCTHKa» B 7—9 Kiaccax

XapaKTEPU3YIOTCS CIAEAYIOIIUMHA YMEHU SIMH.

7 xnacc

Uwurate uHbOpMAIIMIO, TIPEICTABICHHYIO B TaOMUIaX, Ha JUarpaMMax; MpEJCTABIATh JaHHBIC B BUJC
TaOJIUIL, CTPOUTH A TPAMMBbI (CTOJIOUKOBBIE (CTOIOUATHIE) M KPYTOBBIE) [0 MACCHBAM 3HAUCHUH.

OnuceiBaTh U HMHTEPIPETUPOBATH peajbHbIC YHCIOBBIC JaHHBIC, MPEJICTABICHHbIE B TaOJHIAX, Ha
quarpammax, rpadukax.

Hcnons30Barh [UIsl ONMUCAHUST JAHHBIX CTATHCTUYECKHE XapaKTe PHCTUKH: CpefaHee apu(MeTHIecKoe,
MenMaHa, HauOoJIbIliee M HAMMEHbIIIES 3HAYCHHUS, pa3Max.

Hwmetp mpenctaBieHUe O CIy4aiiHOH W3MEHYMBOCTH Ha NpUMEpax IIeH, (U3MYECKUX BEIHYMWH,

AHTPOIIOMCTPHYICCKUX NAHHBIX; UMCTb IIPCACTABIICHUC O CTaTHUCTUYCCKOMN YCTOfIqHBOCTH.

8 kiacc

N3Bnekars u npeobpa3oBbIBaTh WHPOPMAIKIO, IPEICTABICHHYIO B BUE TAOIHII, JUArPaMM, TPadUKOB;
IPEJICTaBIISITh JaHHBIE B BUJE TaOIMIL, JUarpaMm, rpaduKoB.

OnuceIBaTh JaHHBIE C TOMOUIBIO CTATUCTUYECKUX MOKA3aTeNICH: CPEAHNX 3HAUYEHUN U MEp pacCeuBaHUs
(pa3max, 1ucnepcust U CTaHJapTHOE OTKIIOHEHHE).

HaxoauTh 4acTOThI YMCIIOBBIX 3HAYEHUN U YAaCTOThI COOBITHI, B TOM YHUCIIE IO pe3yIbTaTaM U3MEPEHUH U
HaOJIFOJEHUIA.

HaxonuTh BEpOSATHOCTH CITyyailHBIX COOBITHH B ONbBITaX, 3Hasl BE POATHOCTU 3JEMEHTApHBIX COOBITHH, B
TOM YHCJIE B OTBITaX C PABHOBO3MOXKHBIMH JIEMEHTAPHBIMHU COOBITHUSMHU.

Hcnonb3oBathk rpaguueckre MOJENN: IEPEBO CIy4ailHOTO HKCIIE PUMEHTA, TnarpaMMBbl Diliepa, YucioBast
npsimast.

OnepupoBaTh MOHATUSAMHU: MHOKECTBO, IOJAMHOXECTBO; BBIIIOJI HATH ONEPALMM HAJ MHOYKECTBAMHU:
o0beIMHEHNE, TepecedeHre, JIOTOIHEHNE; MEePEUUCIATh JIEMEHThl MHOXKECTB; MPUMEHSITh CBOMCTBA
MHO>KECTB.

Hcnonb3oBatk rpaduyueckoe npeacTaBIeHUe MHOKECTB U CBSI3€H MEX]Ly HUMHU sl OUCAHMSI POLIECCOB

u ﬂBHCHHﬁ, B TOM YHUCJIC IIPpU PCUICHUHU 3adaY U3 APYTrUx y‘{e6HBIX npeaAMETOB U KYpCOB.

9 kiacc

W3Bnekaty u Hp606pa3OBBIBaTB I/IH(I)OpMaI_[I/IIO, MNPEACTAaBJICHHYO B Pa3JIMYHbBIX HMCTOYHUKAX B BHUJC



Ta0nuIl, TuarpamMmm, rpaduKoB; IPEICTABIATh IAHHBIE B BUJIC TA0JIUII, TUArpaMM, TPapUKOB.

Pemarp 3amaun opraHn30BaHHBIM [epeOOPOM BApUAHTOB, a TaK K€ C MCIOJIb30BAaHHEM KOMOMHATOPHBIX
MIPABUII U METOJIOB.

Hcnonb30BaTh onucaTenbHbIe XapaKTEPUCTUKH JIJIT MACCUBOB YHCIIOBBIX JAHHBIX, B TOM YHCIIE CPEIHUE
3HAYEHUS U MEPHI pac CeMBaHU.

HaxoauTh 4acTOThI 3HaYeHHI U YaCTOThI COOBITHUS, B TOM YU CJIE MOJIb3YSICh PEe3yIbTaTaMU MPOBEIEHHBIX
U3MEPEHUI U HAOII0 e HUA.

HaxomuTh BEpOSITHOCTH CIy4yalHBIX COOBITUH B M3YYCHHBIX ONBI TaX, B TOM YHCJIE B OMbBITAX C
PaBHOBO3MOHBIMHU 3JIEMEHTAPHBI MU COOBITUSAMU, B CEPUSIX UCIBITAHUH /10 IEPBOTO ycIiexa, B Ce pUsiX
ucnbiTanuil bepuysm.

HNmeTts nipeacraBiieHUE O CIIyd4alHOW BEJIMYMHE U O PACIPEIEIIE HUU BEPOSTHOCTEM.

Hwmets mpencraBieHre O 3aKOHE OOJBIINX YUCEN KaK O MPOSIBIC HUW 3aKOHOMEPHOCTH B CIIyH4alHOMN
W3MEHYUBOCTHU U O POJIM 3aKOHA OOJIBIINX YHCEN B MPUPOJIE U OOIIECTBE.

TEMATHUYECKOE [INIAHPOBAHUE
YYEBHOTI'O KYPCA (ITO TOJAM OBYYEHU )

7 xiacc (34 u)

Hassanue
paszena OcHOBHOE coJiepKaHue XapaxkTepuctuka JESTEIbHOCTH
(TeMbl) 00y4armuxcs
(4ncmo yacon)
Hpe,[[CTaBJ'ICHI/Ie Hpe)ICTaBJ'IeHI/Ie JaHHBIX B OcBanBath CIIOCOOBI MMpEaACTaBICHUA
TAHHBIX TabIuIax. [IpakTHyeckue | CTaTUCTHYE CKUX JaHHBIX M YHCIOBBIX
(7 4) BBIUMCIIEHUS] MO TaOJIMYHBIM | MAacCHBOB C TOMOIIBIO TaOIMII M JUAarpaMm ¢
naHHbIM. M3Bieue HHME U | HCIOJNB30BAHMEM AaKTyajdb HBIX U BaXKHBIX
UHTEpHpeTanusi  TaOJWYHBIX | JaHHBIX (AeMmorpaduyeckue JaH  HBbIE,

naHHbIX. [IpakTHueckas padbota
«Tabnuus.

I'padnueckoe mnpexacraBneHue
JaH HBIX B BHJE KpPYTOBBIX,
CTOJOUKO BBIX (CTOJIOYATHIX)
auarpamMmMm.  UYte  Hue U
noctpoeHne auarpamm. llpwm
MepBI nemMorpaguueckux
JHarpaMm. [TpakTryeckas

pabota «/luarpam mMbI»

IIPOU3BOJICTBO TPOMBIIIJIEHHON U CEIBCKOXO
3 CTBEHHON MPOJYKIINU, OOIECTBEHHbIE U
IIPU POJIHBIE SIBJICHUS).

N3ydarpe mMeToabl paboThl ¢ TaOIUYHBIMU U
rpadu YeCKUMH PEICTaBICHUAMU JAHHBIX C
MOMOILBI0 ITU(PPOBBIX PECYPCOB B XOJI€

MPAKTUYECKHUX paboT




OnucarenpHas

CTaTUCTHUKA

(8 w)

UucnoBele Habopel. CpenHee
apu¢ MeTuyeckoe.

Menuana ducioBoro Habopa.
VYcTol UMBOCTh MEUAHEL.
[IpakTrueckas padora «CpegHue
3HAUYCHUSI.

HauGonpiee w  HanmMeHbIIEE
3Haue HHUA YUCIOBOro Habopa.

Pa3zmax

OcBauBaTh NOHATHS: YUCIOBOU HaOOp, Mepa
LIEH TpaJbHOW TEHJEHUUHU (Mepa IEHTpa), B
TOM 4YHUCIEe cpeaHee apupMeTHIECKOoe,
MEJMaHa.

OnuceiBaTh  CTaTUCTUYECKHUE JaHHBIE C
MOMOIIBIO CPEAHET0 apu(PMETHUYECKOTO H
Menuansl. Pemare 3agaun.

N3yuaTe cBOMCTBA CpEHUX, B TOM YHCIIE C
MOMO IIbI0 LU(POBBIX PECYpPCcOB, B XO7e

MPAaKTUYECKUX padoT.

OcBauBaTh TOHATHS:  HauOOJbIIEE |
HauMEHbIIIEE 3HAUYEHUS YUCIIOBOIO MacCHBa,
pa3Max.

Pemrats 3amaun Ha BEIOOD cr1oc00a ONMUCAHUS
JJaH HBIX B COOTBETCTBUU C MPHUPOAOH

JaHHBIX W LOCJI1 MU UCCIICAOBAaHUA

CrnydaiiHas HW3MEH

Crnyuaiinas U3MEHYUBOCTh

(mpume pb1). YacToTa 3HaYEHUM

OcBauBaTh MOHATHA: YaCTOTA 3HAYCHUH B

YHBOCTH MaccUBE€ JaHHBIX, TPYNIHUPOBKA JaHHbIX,
(61) B MaccuBe JAHHBIX. | TUCTOrpaMMa.
I'pynnupoBka. I'uctorpam Msl. CrpoutTs M aHaAIM3MPOBATH T'HMCTOIPAMMBI,
[IpakTnueckas pabota | mMoadH paTh MOIXOASIIMIH AT IPYHIITMPOBKH.
«Cny4aiiHasi U3MEHYUBOCTb) OcBauBaTh Trpaduueckue MpeCTaBICHUS
Pa3HBIX BUJIOB CIIy4allHOM M3MEHYUBOCTH, B
TOM YHCJIE C TOMOIIBIO IU(POBBIX PECYPCOB,
B X0/I€ IPAaKTU4e CKOM paboThI
BBenenue s | I'pad, BEpUINHA, pebpo. | OcBauBaTh noHATHS: Ipad, BeplIMHA rpada,

Teopuio rpados
(4 9)

IIpencraB nenue 3amaum  C
noMoipto  rpada. CreneHb
(BaJIGHTHOCTb) BEPIINHBI.
Uucno pébep u cymmapHas
CTeNeHb BepMH. Llens u nuki.
ITyte B rpade. IIpencraBnenue
o cBsa3HocTH Tpada. OO6xon
rpada (aiinepoB yTh).
IIpencraBnenne 00 OpUEHTH

pOBaHHBIX rpagax

pe Opo rpada, creneHb (BaJEHTHOCTh
BEPILUHBI), IIENb U UKIL

OcBauBaTh OHATHS: ITYTh B Tpade, dIepoB
nyTe, 00x0n Tpada, OpPUEHTUPOBAHHBIN
rpad.

Pemate 3a7aun Ha MOMCK CYMMBI CTeTeHeil
Bep IKH rpada, Ha mouck odxoaa rpada, Ha
MIOWCK MTyTei B OpPUEHTHPOBAHHBIX rpadax.
OcBauBath CHOCOOBI MPEJICTABICHUS 3a/1a4
U3 Kyp ca anreOpbl, T€OMETpUH, TEOpUHU

BepOHTHOCTeﬁ, APyrux npeamMecToOB C




oMOIIbIO TpadoB (KapThl,

CXEMBI, ANEKTPUYECKUE LCIIH,
(byHKIMOHATBHBIE COOTBETCTBHS) Ha
puMepax

BepostHoCTh M ua)

CityyaliHbI{ OIBIT U CIy4aitHOE

OcBauBarh TOHATHUS: CIYYallHBIA ONBIT U

CToTa CIy4aifHOro coObiTne.  BeposTHOCT M | ciaydall HOE COOBITHE, MAaJIOBEPOSTHOE U

COOLITHS 4acTora COOBITHSI. Ponp | mpakTHuecKu 10 CTOBEPHOE COOBITHE.

(4 v) MaJIOBEPOSATHBIX u | M3yuatp  3HAYMMOCTL  MaJIOBEPOSTHBIX
IIPaKTUYECKU JIOCTOBEPHBIX | COOBITUH B MPUPOJIE U OOLIECTBE HA BaXKHBIX
coObl THIl B mpupose M B | IpuMepax (aBa pHUM, HECYACTHBIE CIydau,
obmecTne. Mosnera U | 3al0UTa  [epCoOHaIbHON  mH(popMmanuwy,
UrpajibHasi KOCTb B TEOPUM | Iepelaya JaHHBIX).

BEPOATHOCTEM. N3yuats poib KJIACCUYECKHUX

[IpakTuueckas paboTa | BEpOATHOCTHBIX MO  Jenei  (MoOHeTa,

«YacToTa BbIIaIEHUS OpJIa» UrpajibHasi KOCTb) B TEOPUU BEPO STHOCTEH.
HaGmogate U U3ydaTb 4acTOTY COOBITHIH B
PO CTBIX DKCIIEPUMEHTAX, B TOM YHUCIIE C
MOMOIIBI0 IU(POBBIX PECYPCOB, B XOJI€
MPAKTUYECKON pabOThI

O606menne, kon IIpeIcTaBieHue naHHbIX. | IToBTOpsATP M3y4eHHOE M  BBICTPAUBATh

TPOIB Onuca TenbHas CTATHCTUKA. | CUCTEMY 3HAHUM.

(5 1) BepositHOCTB cinydanHoro | Pemarep 3amaum  Ha NpeacTaBiIeHUE U
COOBITHSA ONKCAaHKUE JaHHBIX C MOMOIIBI0 M3Y4EHHBIX

xapakTepucTuk.  OOCyXaaTb  MpUMEpPHI
CIIy4aliHBIX COOBITHH, MajO BEpPOATHBIX WU
MPAKTUYECKH JIOCTOBEPHBIX CIIy4ail HBIX

COOBITHIA, UX POJI B MIPUPOJIE U KU3ZHU YEIIO

BEKa
8 kiacc (34 u)

Hazpanue

paszaena OcHoBHOE coJiepKaHne XapakTepucTuka JIeSITeIIbHOCTH

o0ydarmuxcs




(Tembl)

(4ucno yacon)

[ToBTOpEHME
Kypca 7 Kiiacca

(4 )

[IpencraBnenue JTAHHBIX.
Onuca TenbHas CTAaTUCTHKA.
Cnyyaiinas W3MEHUYUBOCT.
Cpennue 9ncioBoro Hadopa.

Cnyuaiinbie COOBITHSI.
BeposiTHOCTH ¥ 4YacTOTHI.
Krnaccuueckue monenu teopuu
BEPOATHOCTEM: MOHETA U

urpajbHas KOCTb

[loBTOpSITh W3y4eHHOE U  BBICTpPaUBaTh
CHUCTEMY 3HAHUH.

Pemate 3amaunm Ha mpencTaBiieHHE W
ONHUCAHUE JIAaHHBIX C MOMOIIBI0 M3YYEHHBIX
xapakTtepucTuk.  Pemarb  3amaum Ha
MIPEACTABJICHHUE TPYIITUPOBAH HBIX JTAHHBIX U
OIMCAHUE CIyYalHOW U3MEHYMBO CTH.
Pemate 3amaun Ha oOmpeleseHUE YacTOThI
coObITHIA,  00OCYXIEHUE

ciaydall — HbIX

MIPUMEPOB CIIy4YalHBIX COOBITHH,
MaJOBEPOSATHBIX M MPAKTUYECKH JOCTO
BEPHBIX CIy4allHBIX COOBITH, WX pOIH B

IIPUPOJIE U )KU3HU YEIIOBEKA

Onucare bHas OTKIIOHEHUS. Hucnepcust | OcBauBaTh  MOHATHUS:  JUCHEPCUS U

cTa THeTHKa. | HCIOBO ro Habopa. | CTaHAApTHOE OTKIOHEHHE, WCIOIb30BaTh

Paccenna e | CTAHIAPTHOE OTKJIOHE HHE | OTH  XapakTEPUCTUKU i ONHMCAHHUS

JTAHHBIX 9qrcIoBOTO Habopa. [lmarpam | paccenBaHUSs TaHHBIX.

(4 1) MBI pacceuBaHus BreaBurate rumore3bl 00 OTCYTCTBUM HWIH
HaIM 4YWM  CBSI3W 10  JAMarpaMMam
paccerBaHMUsl.

CrpouTh nauarpaMMbl pacCceMBaHUs IO
UMEIOLIUM Csl JIJaHHBIM, B TOM YHCJIE C
MIOMOUIBI0 KOMIIBIOTEPA
MHOKECTB MHoxecTBO, mNOAMHOXecTBO. | OcBauBaTh IOHSATUSA: MHOMECTBO, 3JEMEHT
a (4 1) One painuu HaJy MHOXKECTBAMU: | MHOXKE CTBA, IOJMHOKECTBO.
o0beau HeHHWe, TIepeceyeHue, | BBINONHATH omepanvy HajJd MHOKECTBAMU:
JIOTIOJIHE HUE. 00be TUHEHHuE, IepecevyeHune, TOMOIHEHHE.
CsoiictBa  omepauuii  Hax | Mcmosb3oBaTh CBOWMCTBA: MEPEMECTUTEILHOE,
MHOE CTBaMH: | CO 4eTareabHOe, pacnpeaeNnTeNnbHOE,
NEePEMECTUTENBHOE, coue | BkIouyeHHs. Mcmonb3oBath  rpaduueckoe]
TaTeJIbHOE, MpE/ICTaBJICHHNE MHO >KECTB IpPH OIHCaHUY
pacnpeaenuTeNbHOE, pEaIbHBIX IPOLECCOB WU SB JIEHUH, IpH
BKJIFOUEHUSI. pelieHn  3ajad M3 JPYTUX  Y4eOHBIX




I'paduueckoe mpencraBieHue

MIPEIMETOB U KYpPCOB

MHO JKECTB
BeposTHOC DnemMeHTapHbIe coObiTus. | OcBauBath HOHSTHSL: 3JIEMEHTapHOE
H Cnyyaii HBIC COOBITHS. | COOBITHE, CIy 4YailHOe COOBITHE Kak
coTydaiHor bnaronpusitctByto IIMe | COBOKYIHOCTb  ONArompusiT  CTBYIOLIUX
0 COBRITHS 3JIeMEeHTapHble cOObITUS. Bepo | snmemMeHTapHBIX COOBITHUN, pABHOBO3 MOYKHbBIE
(6u) ATHOCTH COOBITHH. ONBITBI C | DJIEMEHTapHBIE COOBITHS.
paBHO BO3MOXXHbIMH | Pematp 3a/1a4u Ha BBIUHCJIEHHE
JJIEMEHTAPHBIMU  COOBITUSIMU. | BEPOSTHOCTEH CO OBITUH MO BEPOSTHOCTSIM
CiyqaifHbIN BBIOOD. AJIEMEHTApHBIX  COOBITUH  CIy4yalHOTO
[IpakTuueckas padora «OnbITHI | OIBITA.
c paBHOBO3MOXHBIMU | Pemats 3a/1a4u Ha BbIUHCJIEHHE
9JIEeMEHTapHBI MU COOBITUSIMU» | BEPOSTHOCTEH €O OBITUH B OMNBITaX C
PaBHOBO3MOXKHBIMH ~ 3JIEMEHTAp  HBIMHU
COOBITUSIMHM, B TOM YHCJIE C ITOMOIIBIO KOM
IbOTEpA.
[IpoBoauTs W  W3y4aThb  OMBITBI  C
PaBHOBO3MOXKHBI ~ MU 3JIEMEHTapHBIMU
COOBITUAMH (C HCIOJIb30BAaHU €M MOHET,
UTpabHBIX KOCTEH, IPpYyrux MoJeneit) B Xoe
MPAaKTUYECKON pabOThI
BBe1cHIe HepeBo. CpoiictBa nepeBa: | OcBauBaTh NMOHATHS: JepeBO Kak rpag Oe3
Teopuio rpados eMH CTBEHHOCTh NyTH, | LUKJIA, BHUCAYas BepuIMHA (JIMCT), BETBb
(4 ) CYIIIECTBOBaHUE BUCAYEH | nepeBa, IyTh B IEpEBE, TUAMETP JEepeBa.
BEpILUHBI, cBsA3b  Mexnay | M3ydars cBoiicTBa JepeBa: CyIECTBOBaHUE

YUCJIOM BCpHIMH W YHUCIOM

pé6ep. [IpaBusio yMHOXKEHUS

BHUCS 4el BCpHINHBI, CAUMHCTBCHHOCTDb ITYTU
MCXKAY ABY M BCpIIMHAMH, CBA3b MCKIAY

YUCJIOM BEPIIUH U YUCIOM pEOEp.

Pemiate 3agaund Ha MOHCK U MEPpCUUCIICHUC

IyTeil B JIepeBe, ONpEIEICHUE YHCIIa
BEepIIMH wWin pébep B JaepeBe, 00XOx
OuHapHOro JepeBa, B TOM 4HCIE C

MMPUMCHCHHUCM IIpaBUJIda YMHOKCHUA




Ciyuaiinbie [IpotuBononoxxHoe cobbiTue. | OcBauBaTh MOHSTHSL: B3alMHO
COOBITHS [ua rpamMmma Diinepa. | MPOTHUBOMOJIOXKHbBIE COOBITHS, ONIEPALIUN HAJ
(8 u) OObenuHEHNE U TIepecedeHUe | COOBITHAMHU, OOBEAMHE HUE M IepeceucHue
coopiTuii. HecoBmect HbIE | cOObITHMH, auarpamma Oitnepa (Dunepa—
coObiTust. ®opmyna cnoxenus | BeHHa), cOBMeCTHble M HECOBMECTHBIE
BEPOATHOCTEM. [IpaBuno | coObITHS.
YMHOXKE€ HHMS BeposSTHOCTEW. | M3ydarb  TeopeMbl O  BEpOATHOCTH
YcnoBHast ~ Bepo  SATHOCTh. | OOBCHMHEHHS JBYX COOBITHHA ((HOpPMYJIBI
HezaBucumeie COOBITHSI. | CIIOXEHHSI BEPOSITHO CTEH).
IIpencraBnenue  ciaydaitHoro | Pemarbs 3agayd, B TOM 4YHUCIE TEKCTOBBIE
9KCIIE PUMEHTA B BUJE J€PEBA 3aJa4yd Ha OIpEACIIEHUE BEPOSITHOCTEU
0o0BeAMHEHUS U TepeceueHus: COOBITHI C
MOMOIIBIO YMCJIOBOM Mpsi MO, Auarpamm
Ditnepa, bopmysl CIIOXKEHUS BE
POSITHOCTEM.
OcBauBaTh MOHSTHA: MPABHIO YMHOXKEHHS
BEPO SATHOCTEH, YCIOBHAas BEpOSITHOCTH,
HE3aBHCHUMBbIE COOBITUS JIEPEBO CIy4alHOTrO
OTIBITA.
Nzyuatp CBOICTBa (ompenenenust)
HE3aBUCHUMBIX COOBITHIA.
Pemarp 3agaunm Ha  oOmpenelcHHE WU
MCI0JIb30BaHNE HE3aBUCUMBIX COOBITHH.
Pemarp 3amaun Ha TIOMCK BEPOSITHOCTEH, B
TOM 4HCJI€ YCJIOBHBIX, C HCIOJIb30BAaHUEM
JlepeBa CiIy YalHOTO OTbITa
06061eHue, [TpencraBnenue naHHbIX. | [loBTOpsATP M3ydyeHHOE U BBICTPaMBaTh
KOHTPOJIb Onuca TenbHas CTAaTUCTHKA. | CHUCTEMY
(4 9) ['padwr. Bepo ATHOCTb | 3HAHUM.

ClIy4alHOro coObITHd. DJe

MCHTBI KOM6I/IHaTOpI/IKI/I

Pemnrate 3aga4d  Ha MpPEACTaBICHHUE U
OMHCAHUE JAHHBIX C TTOMOIIBIO M3YYCHHBIX
XapakTepucTHK.  Pemiate  3amadm ¢
npuMeHeHneM rpados.

Pemrate 3agadyu Ha HaXO0XICHUC
BEPOATHOCTH CIIy YaWHOTO COOBITUS IO

BCPOATHOCTAM JJICMCHTAP HBIX CO6BITHﬁ, B




TOM YHCJIE B ONBITaX C PABHOBO3 MOXHBIMU
AJIEMEHTAPHBIMH COOBITUSIMH.

Pemars 3a1a4u Ha HAaXO0XKIECHUE
BEPOATHOCTEH 00BEIUHEHUS U TIEPEeCceUCHUS
cOOBITHIf, B TOM 4YHC Ji€ HE3aBHUCHMBIX, C
HCII0JIb30BaHNEM rpadu4ecKux
MPEICTAaBICHUA U JIepeBa  CIy4alHOTO
OIIbITA.

Pemate  3amaum  Ha  mepeducieHue
KOMOMHANMii (4rcia MepecTaHOBOK, YMCiIa
COUETaHMil), Ha Ha X0XKJIEHUE BEPOATHOCTEN
COOBITHIA C MPpUMEHEHNEM KOMOMHATOPUKH, B

TOM YUCJIC C UCITIOJIb30BAHUECM TPCYT'OJIbHHUKA

ITackans
9 xmacc (34
yaca)
Haszpanne
paszena OcHOBHOE coJiep)KaHrE XapakTepucTruKa EeITEIbHOCTH
(TeMbl) o0ydJaronmxcs

(4ucio yacon)

IToBTOpEeHune
Kypca 8 kiacca
(4 9)

[Ipencrasnenue JTAHHBIX.
Omuca TelbHAsT CTAaTUCTHUKA.

Onepanuu  Hajg  COOBITHUSMH.

HeszaBucumocTts cOOBITHIA

[loBTOpSITP M3y4EHHOE W  BBICTPAUBATh,
CUCTEMY

3HAHHH.

Pemate 3agaunm Ha NOpenCTaBICHUE U
OIMCAHNE JAHHBIX.

Pemarte 3aJ]a9n Ha HaXO0XJICHHUE
BEpPOSITHOCTEHN OOBEIMHEHHS U TIEPECEUCHUS
COOBITHIi, B TOM YHC JIE HE3aBHCUMBIX, C
HCIIO0JIb30BaHUEM rpaduuecKux
MpEJCTaBICHUA H JIepeBa  CIy4ailHOTO
OITBITA.

Pemars 3aJa4n Ha MepeUHCIICHUE
KOMOMHaNmii (4ucia MepecTaHoOBOK, 4YUCia
COUYETaHU), Ha HA XOXKJIEHUE BEPOATHOCTEH

COOBITHI C MpUMEHEHHEM KOMOUHATOPUKH, B




TOM YHUCJIC C UCITIOJIb30BAHUEM TPCYT'OJIbHUKA

ITackans
Spementsl  komou KOMOHHATOpHOE npaBuio | OcBauBaTb  IMOHATUA:  KOMOMHATOPHOE
HATOPUKH yMHOXke Hus. IlepecTaHOBKM. | IPaBHIIO YMHOKEHUS, YIIOPSIOYECHHAs 1apa,
(4 4) @akropuan. CoyeraHuss W | TpoWka  00b  €KTOB,  II€PECTAHOBKAa,
YHCIIO coueTaHMH. | (pakTOpuan 4HCNIA, COYeTa HUE, YHUCIO
TpeyroapHuK [Tackanda. | coderanuii, TpeyronbHuk [lackans.
IIpakTnue CcKas paGora | Pematb  3amauMm  Ha  [EpeyHUCICHHE
«Bprancienue BeposT HOCTEH € | YIOPAJOYECHHBIX IIap, TPOEK, NEPEUHCIICHHUE
HCIIOJIb30BAaHUEM KOMOM | IEpPECTaHOBOK W COY€ TaHUN DIEMEHTOB
HaTOPHBIX (GyHKUUH | pa3lUYHBIX MHOXKECTB.
3JIEKTPOHHBIX TAOIUID) Pemarp 3amaum Ha npUMEHEHHE YHCIA
coyetaHuii B  anredpe  (cokpaméHHOe
yMHOXeHHe, 0uHOM Hblo ToHA).
Pemate, npumeHsisi KOMOMHATOPUKY, 3aJjauu
Ha BBIYUCIICHUE BEPOSATHOCTEM, B TOM YHCIIE
C MOMO HIbIO 3JIEKTPOHHBIX TAONHIl B XOJE
MPaKTU4YECKON pabOThI
I'eomeTpuueckas I'eomeTrprueckas BeposTHOCTb. | OcBaMBaThb  IIOHATHE  I'E€OMETPUYECKOMN
BEPOSTHOCTD Cny vaiiHBI BBIOOpP TOYKU W3 | BEPOSITHOCTH. Pemate 3a7a4u Ha
(4 q) ¢Gurypsl Ha TIUIOCKOCTH, U3 | HaxOXIEHHE BEpPOSITHOCTEH B  OIBITaX,
OTpe3Ka, U3 Iy OKPYKHOCTH MIPE/ICTaBUMBIX KaK BBIOOp TOYEK M3 MHO
TOyTOJIbHMKA, Kpyra, OTpe3Ka WIH IYyI'"
OKPY>KHO CTH, UACIIOBOI'O IIPOMEKYTKA
WcosiTanu Ucneitanue. Yenex u Heyaada. | OcBauBath TIOHSTHSA: UCIIBITAHUE,
q Ce pus uCHBITAaHUN 10 IEPBOTO | 3JIEMEHTapHOE COObITHE B  HCHBITAHUU
Bepryim ycnexa. Ucnbitanus bepuymm. | (ycrex W Heyaaya), cepus MCIBITaHUM,
(6) BepositHo ¢t coObITHMII B | HAcTyIUIEHHE IEPBOro ycrnexa (Heyna 4u),

cepuu ucnbITaHuil bepHymn.
IIpakTryeckas pabora

«HcnbiTanus bepuymm»

cepusi UCIIBITaHUM bepHyIu.

Pemarn 3agavun Ha HaXO0XIACHUC

BEPOSATHOCTEH CO OBITHI B CEpUU UCTIBITAHUNA

0 TIepBOrO yclexa, B TOM YHCIE C




NpUMeHeHHeM  (OpMyNIbl  CyMMBI — T€O
METPUYECKOMN MPOTPECCUMU.
Pemars 3a1a4u Ha HAXOXKJIECHUE
BEPOSATHOCTEH AJIEMEHTapHBIX COOBITHI B
cepun  ucneiTaHuid  bep  Hymim, Ha
HaXO0XJCHUE BEPOSATHOCTU OIPENETIEH HOTO
Yucla YCIEXOB B CEPUM  MCIBITAHUU
bepnynnu. M3yyare B X0/i€ NMpaKTUYECKOU
paboThL, B TOM YHCIIE C TOMOLIBIO IIM(PPOBBIX

pecypcoB, CBOWMCTBAa BEPOATHOCTU B CEPUU

ucnsiTaHui beprynnu

Crnydaiina
s
BEJIIMYMHA

(64)

Cnyuaiinast BEJINYHHA H
pacrpe/ie JIeHUe BEPOSTHOCTEH.
Marematu gyeckoe OXKHJaHue 1
JUCIIEPCHS CIIy4aiiHOM
BCJINYHHBI. [Tpumepsr
MaTeMaTHYECKOI'0  OKHIAHMSA

KakK

OCBOUTHh TOHATHS: cnyqaﬁHa;I BCJIMYHMHA,

3Haye HUE CIIy4ailiHON BEJIMUMHBI,
pacrnpenesieHre BepO SITHOCTEM.
N3yuars u 00cyx)aTh MIPUMEPHI

JAUCKPECTHBIX W HC IIPCPBIBHBIX CJ'Iy‘IEIfIHLIX

BEJIMYUH (pOCT, BEC YeJI0

TEOPETUYECKOTO CPEIHETO
3HAYEHHUSI BEJIMYUHBI.

[TonsatHe 0 3akoHE OONBIINX
YUCel. Nsmepenue
BEPOSATHOCTEM € TIOMO IIbIO

4acCToT. HpI/IMeHeHI/Ie 3aKOHa

OOJIBILINX YHCEN

BEKa, YHUCIICHHOCTb HACEJICHUA, Jpyrue
WU3MEHYHU BBIC BEJIMYMHBI,
paccMaTpUBaBIIMECS B Kypce CTa TUCTHKH),
MOJEJIBHBIX  CIyYalHBIX BEJHWYMH, CBS
3aHHBIX  CO  CIIy4allHBIMM  OIIBITAMH
(Opocanue MO HeTBI, UTPAJIBHON KOCTH, CO
ClIyyailHBIM BBIOOPOM H T. II.).

OcBauBaTh  MOHATUSA:  MaT€MaTUYECKOE
OKMJIaHWE  CIy4YalHOM BEIMYMHBI  Kak
TEOPETUUECKOE cpenHee 3HA4YEHHUE,
JUCIIEPCUSL  CIYy4YallHOM  BEIWYUHBI  KakK
aHaJIOT JUCIEPCUU YHUCIOBOro Habopa.
Pemrate 3a1a4n Ha BBIYVCIICHHE
MAaTE€MaTHYECKOr0 OXXHUIAHWUS U JUCIEPCHU
JUCKPETHOM  CIIy4allHOW BEIWYMHBI 11O
3aIaHHOMY DPacIpelelIeHUI0, B TOM YHCIIE
3a/1a4, CBA3aHHBIX CO CTPAXOBAaHUEM U JIOTE
pesMH.

3HaKOMUTHCS C MaTeMaTU4YCCKUM




OKMJIAaHWEM U JUCHEPCHEN HEKOTOPBIX
pacIpeneieHui, B TOM 4yucIe
pacnpenesieHus C1y4aiiHON BETUYUHbI
«4YUCIIO YCIEXOB» B CEPUM HCIBITAHUN
bepnymnmu. W3ywarp uactory coOBITHSA B
MOBTOPSIIOLIUXCS CIIy YaWHBIX OMBITaX Kak
CIIyYaiiHYIO BEJIMYHHY.

3HAKOMUTBHCA C 3aKOHOM OOJIBIIUX YHCel (B
dbopme bepnymum): mpu OONBIIOM YHCIIE
OTBITOB YacTOTa COOBITHS ONM3Ka K €ro
BEPOSITHOCTH.

Pemwiate 3a1aun Ha U3MEpEHUE BEPOSITHOCTEN

C I10 MOIIBIO YaCTOT.

OO6cyxnath posib 3aKOHA OOJBIINX YKCET B
000CHO  BaHUM  YacTOTHOIO  METOja
M3MEPEHUs BEPOSITHO CTEH.

OO6cyxnate 3aKOH OOJBIIMX YHCENT Kak
MIPOSIBJIE HUE CTATUCTUYECKON YCTOMYMBOCTH
B HM3MCHUMBBIX SIBJICHHUSX, POJb 3aKOHA

OONBIINX 4YHCET B Ipupoac U B KHU3HU

YeJoBeKa
06061meHH [IpencraBnenue naHHbIX. | [IOBTOpATP M3yd4eHHOE W BBICTPAWBaTh
e, Onuca TenbHas CTaTUCTHKA. | CHUCTEMY
KOHTPOJIb BepositHOCTB CIIy4YallHOTO | 3HAaHWM.

(10 ) COOBITHSL. OnemeHTsl | Pemate 3amauM  Ha NOpeNCTaBICHHE U

koMmOuHartopuku. Ciy4ailHple | OINHMCAHHE JIAHHBIX.

BEJIM YMHBI U pacipeiesieHus Pemate 3a/1auun Ha HaXO0X/ICHUE
BEPOSATHOCTEW cO OBITHIl, B TOM YHCJIE B
OMBITAX c PaBHOBO3MOKHBI MU
3JIEMEHTAPHBIMUA COOBITHSIMU, BEPOSITHOCTEH
00BEIMHEHUST W TIePeCeYeHHUs] COOBITHIA,
BBIYUC JISITb BEPOSITHOCTH B OMbBITaX C

CEpUsIMH CIIy4Yal HbIX UCIIBITAHUI




