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IHOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma no ydueOHOMY npeamery «Maremaruka» (6a30Bblii ypoBeHB) (IpeaMeTHast
obmacte «MaremaTnka M HH(pOpMaTHKa») (Aajgee COOTBETCTBEHHO — IporpamMma II0 MaTeMaTHKe)
COCTaBJIEHA B COOTBETCTBUHU CO CIECAYIOLMIMMU JOKYMEHTaAMMU:

1. ®denepanpubiii 3ak0H 0T 29.12.2012 Ne 273-®3 «OO6 o6pa3oBanuu B Poccuiickoi
Denepauumn.
2. [Ipukaz Munnpocemenuss Poccun ot 31.05.2021 Ne 287 «OO0 yTBepKIaeHUU

denepanbHOT0 roCyAapCTBEHHOTO 00pa30BaTEILHOTO CTAHIAPTa OCHOBHOTO 00IIero o0pa3oBaHus» (B
pen. [Ipuka3zoB Munnpocsenieaus: Poccuu ot 18.07.2022 N 568, ot 08.11.2022 N 955).

3. [lpuka3 Munnpocsemenuss Poccun ot 16.11.2022 Ne 993 «OO6 yrBepkaeHUU
(benepanbHON 00pa3oBaTEIbHOM MPOrpaMMbl OCHOBHOI'O O0ILEro 00pa3oBaHU».
4. [Tpuxa3z MunucrepctBa npocsemienuss Poccuiickoit @enepanuu ot 24.11.2022 Ne 1025

«O0 yTBepKIeHUH (enepalbHON alanTHPOBAaHHOW 00pa30BaTeNbHON MPOTrpaMMbl OCHOBHOTO OOIIETO
00pa3oBaHus st 00YJAIOIIMXCS ¢ OTPAHUYCHHBIMU BO3MOKHOCTSIMU 37I0POBBS».

5. [TocranoBnenne ['7TaBHOrO rocyJapCTBEHHOTO CaHMTapHOro Bpada Poccwuiickoii
QOeneparun ot 28.09.2020 Ne 28 «O0 yrBepkaenuu canutapHsix mpasuwin CIT 2.4.3648-20
«CaHHUTapHO-31IEMUOJIOIMUECKIE TPeOOBAaHUS K OPraHU3alMsIM BOCIIUTaHUSA U O0y4YeHHUs, OT/bIXa U
0370poBJieHus Aetel u monoaexu» (Bmecte ¢ «CII 2.4.3648-20. CanutapHbie IpaBUia...»).

6. [Tonoxxenue o paboueii mporpamme MAOYVY rumuazum Ne5S5 um. E.I'.BépcTtkunoii r.
Tomcka.

7. VYuebusiit mnan OO0 MAOY rumuazuu Ne55 um. E.I'.Bépctkunoii r. Tomcka.

8. Kanennapusiii yueonsiii rpagux MAOY rumuazun NeSS5 um. E.I'.Bépcrkunoii na 2023 -
2024 yueOHbIH TO.

[Iporpamma mo Maremaruke i oOydarommxcss S5-9 kimaccoB pa3paboTraHaHa OCHOBE
OI'OC OOO. B nporpamme Mo MareMaTHKe Y4YTEHbl WJed W mnosoxeHus KoHuenuuu pa3BuTHs
MaTeMaTuyeckoro oopasosanus B Poccuiickoii @enepanuu.

[IpenmMeToM MaTeMaTHKU SBISIIOTCS  (QyHAaMEHTaJdbHBIE CTPYKTYphl HAIlero MHpa —
MIPOCTPAHCTBEHHBIE (POPMBI M KOJIMYECTBEHHBIC OTHOIICHUS (OT MPOCTEHIINX, YCBAaWBAEMBIX B
HEMOCPEJCTBEHHOM OIIBITE, O JOCTATOYHO CIOKHBIX, HEOOXOIMMBIX MJIsi PAa3BUTUS HAYUHBIX H
MPUKIAIHBIX UJel). MateMaTuyeckie 3HaHUsS 00eCTIeUnBalOT IOHUMAHUE MIPUHITUIIOB YCTPOUCTBA U
UCIIOJIb30BAHUS ~ COBPEMEHHOM  TEXHUKH, BOCHPHUATHE W  UHTEPHPETALMIO  COLMAIBbHOM,
SKOHOMHUYECKOHN, TOJUTUYECKOW WH(OpMAIMK, AAlOT BO3MOXHOCTH BBINOJIHATH PACUYETBl U
COCTABJISITh AJTOPUTMBI, HAXOJUTh W MPUMEHSATH (POPMYIIBI, BIIAJETh MPAKTUYCCKUMH MpPUEMaAMU
T€OMETPUUECKUXU3MEPEHUN U TIOCTPOCHUH, YNTaTh HH(GOPMAIIUIO, TIPEACTABICHHYIO B BUJI€ TaOJHII,
JMarpaMm M rpauKoB, KUTh B YCIOBHUSIX HEONPEAEIEHHOCTH M TIOHUMATh BEPOSITHOCTHBINA XapaKTep
CIIy4aifHBIX COOBITHIA.

N3ydyenne maremaTuku (opMupyeT Yy OOydyarolmuxcs MaTeMaTHYeCKHH CTUIb MBIILUICHUS,
MPOSIBIISIIONIUICS B ONpeNeNEHHBIX YMCTBEHHBIX HaBblkax. (OOydarommecs OCBauBaIOT TaKUeE
npu€Mbl W METOJbl MBINUICHHS, KaK WHIYKIUS U JeAYyKIUs, 0000IeHNe W KOHKpPETHU3aIus,
aHAJIW3 W CHUHTE3, KiIacCUPHUKalus U cucTeMaTh3anus, abctparupoBaHue U aHanorus. OOBEKTHI
MaTEeMaTUYECKNX YMO3aKIIOUCHHH, TpaBUjia WX KOHCTPYMPOBAHUS PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX TOCTPOSHHM, CIOCOOCTBYIOT BBHIPaOOTKE yMeHUs (popMyIupoBaTh, OOOCHOBBIBATH H
JIOKa3bIBaTh CY)KJIECHMS, TEM CAMBbIM Pa3BUBAIOT JIOTMYECKOE MbIlUIeHHE. M3yueHune MaTeMaTuKu
obecrnieunBaeT GOpMHUPOBAHUE AITOPUTMUYECKONW KOMITIOHEHTHI MBIIUICHUS W BOCIIUTAHUE YMEHMIA
JIEMCTBOBATH MO 3aJaHHBIM AJITOPUTMAM, COBEPILIEHCTBOBATh U3BECTHBIE UKOHCTPYUPOBATh HOBBIE. B
MIPOIIECCE PEIIeHUs 3a/1a4 — OCHOBOM Y4eOHOMU NEeATeTbHOCTHHA YPOKaX MaTeMAaTUKU — PA3BUBAIOTCS



TBOpYECKass W TpPUKIaaHAs CTOPOHBI MbIIUIeHUs. OO0ydeHne MaTeMaTtuke JaéT BO3MOXKHOCTD
pa3BUBaTh y 00YUYAIOMIUXCS TOYHYIO, PAlIMOHANBHYI0 M HWH(OPMATHBHYIO pedb, YMEHHE OTOMpATh
HanOoJiee TMOAXOAIINE S3BIKOBBIC, CHUMBOJHMYECKHE, TpaUuecKue CpelIcTBa s BBIPAKCHUS
CYKIEHUM M HarJsiJHOrO UX IPEJICTaBICHHUS.

[Ipy wu3ydyeHHH MaTeMaTUKH OCYUIIECTBIIETCS oO0Illee 3HAKOMCTBO C METOJAMU TO3HAHMS
NENCTBUTENBHOCTH, MPEACTABICHUSIMH O MPEIMETE U METOJaX MaTeMaTUKU, UX OTJIMYMH OT METOJIOB
JIPYTUX €CTECTBEHHBIX M T'yMaHUTApHBIX HayK, 00 OCOOEHHOCTSIX MPUMEHEHUS MaTeMaTUKH IS
pelleHns] HayYHBIX U MPUKJIAJHBIX 3a/1a4.

[IpuoputeTHbIMU LIEIAMU O0yU€HUSI MaTeEMAaTUKE B 5—9 Kilaccax sBISAIOTCA:

- (opMupoBaHue = LEHTPaJIbHBIX  MATEeMaTHYECKUX  MOHATHHA  (YUCIIO,  BEIMYMHA,
reoMerpuueckas  ¢urypa, TMEpeMEHHas,  BEPOSTHOCTb,  (PyHKIHs),  OOECIEUNBAIOIIUX
PEEMCTBEHHOCTh M MEPCIIEKTUBHOCTh MATEMATHIECKOTO 00pa30BaHuUs 00YJaOLIHXCS;

- IOJBEJCHUE OOY4YaIOIIMXCS Ha JOCTYIHOM JUIsi HUX YPOBHE K OCO3HAaHHIO B3aMMOCBS3H
MaTeMaTHKd M OKPY)KAIOLIer0o MHpa, NOHMMAaHME MAaTeMaTHKH KaK YacTH OOIed KyJIbTYypbl
YeJI0BEYECTBA,

- pa3BUTHE MHTEUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN OOydarouuxcs, MO3HaBaTeJIbHOU
AKTUBHOCTH, HCCIIEJIOBATEIbCKUX YMEHHMM, KPUTHUUYHOCTU MBILIUICHUS, HHTEpeca K H3yYCHHUIO
MaTeMaTUKH;

- (dopmupoBanue (YHKIMOHAILHOM MaTEMaTHYECKONM TpaMOTHOCTH: YMEHHUS PAclO3HaBaTh
MPOSIBIICHUS MAaTEMaTUYECKHX TOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEalbHBIX YKUZHEHHBIX
CUTyallUsiX W TMPH HU3YUYCHUU [JPYrMX Y4YeOHBIX TPEIMETOB, NPOSBICHUS 3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (popMynHpoBaTh UX Ha SA3bIKEMATEMATUKU U CO37aBaTh MAaTEMAaTUYECKUE MOJIEIH,
IPUMEHSATh OCBOCHHBII MaTeMaTHYeCKHM ammapar g peleHUus IPaKTHUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLIEHUBATh NIOJYyYEHHBIE PE3YIIbTATHI.

OCHOBHBIC JIMHUHM COJACPKaHUS TPOTpaMMBI MO MaTematuke B 5-9 kmaccax: «Yucna u
BBIUUCIICHUS», «Anredpa» («AnreOpanmyeckue BBIpaXKEHUS», «YpaBHEHHS W HEPABEHCTBAY),
«Dyukuuny, «l'eomerpusi» («l'eomerpuyeckue (¢Gurypsl M UX CBoiicTBay, «l3MepeHue
FeOMETPUUECKUX BeNMUYUH»), «BeposTHOocTh W cratuctuka». JlaHHBIE JMHUM pa3BUBAIOTCS
napajuleJbHO, KaXKJasi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJTHAKO HE HE3aBUCHMO OJHA OT
JIPYroii, a B TECHOM KOHTAKT€ U B3aUMOJCHCTBUU.

CopepxaHve MporpaMMbl [0 MaTeMaTHWKe, pachnpefenéHHOe M0 rojaaM oOydeHus,
CTPYKTYpPUPOBAHO TaKHUM 00pa3oM, 4YTOObl KO BCEM OCHOBHBIM, NPUHIMIHAIBHBIM BOIPOCAM
oOyuaromuecsi oOpaliaiuch HEOJHOKPATHO, YTOOBI OBJAaJE€HHE MaTEMaTHYECKMMM MOHATUSAMU U
HaBBIKAMU OCYIIECTBISUIOCH IOCIEIOBATEIbHO M IOCTYNATENbHO, C COOJIOJACHHWEM IPHUHIMIIA
PEEMCTBEHHOCTH, a HOBbIE 3HAHMS BKJIIOYAINCh B OOLIYI0 CHCTEMY MaTeMaTHYECKHUX
NpeCTaBIeHUN OO0YyJarolMXcs, paclupss M yriayonss e€, oOpa3ys HpOYHbIE MHOXKECTBEHHbBIE
CBSI3H.

B cootBercTBru ¢ ®T'OC OO0 maTemaTHKa SBISETCS 0053aT€IbHBIM yUY€OHBIM MPEIMETOM Ha
YPOBHE OCHOBHOTO o0miero oopasoBanus. B 5-9 knaccax maremaTHka TpaJuIMOHHO U3y4yaeTcs B
paMKax cleayrolMx y4eOHBIX KypcoB: B 5—6 kiaccax — kypca «Marematuka», B 7-9 kiaccax —
KypcoB «Aurebpa» (BKJIIOYas 3JEMEHTHl CTaTHUCTUKH M TEOPUHM BeposTHOcTel) u «l eomeTpusi».
[IporpamMoii TO MaTeMaTHKe BBOJUTCS CAMOCTOSTEIbHBIH yueOHBIH Kypc «BeposTHOCTh u
CTaTUCTHKAY.

OO01iee 4KMCIO YacoB, PEKOMEHJOBAHHBIX ISl M3Y4eHHs MaTeMaTuku (0a30BbI ypoBeHb) Ha
YpOBHE OCHOBHOIO o0rmiero oOpa3oBanusi, — 952 waca: B 5 kmacce — 170 gacoB (5 wacoB B
Henento), B 6 kiacce — 170 yacos (5 yacoB B Henento), B 7 kiacce —204 yaca (6 yacoB B HEJIEIIO), B 8
kiacce — 204 vaca (6 yacoB B Hezleno), B 9 kiacce — 221 yac (6,5 wacos B Henento). B 9 kiacce 0,5



yaca J00aBJISIOTCS M3 YacTH Y4eOHOro IiaHa, (OPMHUPYEMOM YYaCTHHKAMHU OOpa30BaTEIIbHBIX
OTHOILIEHH U OepyTcs, Kak pe3epB Ha OTpabOTKy HanOoJee CI0KHBIX TEM.

B cootBercTBHU ¢ enepanbHBIMU TPEOOBAHUSAMU 110 OpraHU3auu 00y4ueHus, 3aganapiMu OI'OC
u [IpumepHoii pabodeit mporpaMmoil BOCIMTaHUS, B paMKaX JaHHOW MPOTPaMMBI YYHUTEIb B XOJE
OPraHu3alMy YPOKOB W BHEYPOUYHBIX 3aHATHUN PEAIM3YET CIEAYIOLINUE BUJbI AEATEIBHOCTH C YYETOM
[Iporpammel BocriuTaHus:

e YCTaHABIMBACT JOBEPHUTEIIBHBIC OTHOLICHUS MEXKIY YYUTENIEM U OOYYaIOIIMMHUCS, CIIOCOOCTBYIOLIMX
TO3UTUBHOMY BOCIIPUSATHIO YUAIIUMUCS TPEOOBAHHUN 1 IPOCHO YUUTENS;

o [ToOyxmaet oOy4aroumxcs CoOJII0IaTh Ha YPOKe OOLICHPUHSATHIC HOPMBI TOBEACHHS, MIPAaBUIa OOIICHUS
co crapmuMu (YIUTENSIMHI) U CBEPCTHUKAMU (00yJarOIINMUCS);

o [Toniep)kMBaeT B ISTCKOM KOJUICKTUBE JICTIOBYIO, IPYkKeIoOHYI0 atMocdepy;

o llHunmupyer oOydarommxcss K OOCYKICHHIO, BBICKA3bIBAHHUIO CBOEr0 MHEHHS, BBIPAOOTKE CBOETO
OTHOIIICHHUS TI0 TIOBOJTY TIOTy4aeMOl Ha YPOKE COIMAaIbHO 3HAYMMOW UH(DOPMAITHH;

o CTpOUT BOCIHUTATEIBbHYIO JCATSIBHOCTh C YYETOM KyJIbTYpPHBIX Pa3IM4uil JIeTEH, MOJOBO3PACTHBIX U
WHJIMBHTyaJIbHBIX OCOOCHHOCTEI;

o [IpuBnekaeT BHIMaHHE O0YJAIOLINXCSI K IEHHOCTHOMY aCHeKTy H3y4aeMbIX Ha YPOKE SIBICHHUM, TOHATHH,
OPUMEPOB;

o AHaNM3HUpYeT peabHOE COCTOSIHUE JISNl B YUeOHOM Kilacce/TpyIIIe;

e HaxoquT IIGHHOCTHBIM achekT ydeOHOro 3HaHWSA W WHGPOpPMAalUHU, O00CCleYrMBaTh €ro MOHHMMAaHUE
00y4aronuMHCs;

o [IpuBiekaeT BHUMaHHE OOydarOIUXCS K o0OCyKaaeMol Ha ypoke HHGOPMAIUH, aKTHBH3HPOBATH
MO3HABATEIIBHYIO JCATSIBHOCTh 00YYaIOIINXCS;

o [ToOyxaet coOM0AaTh Ha YPOKE MPUHIIUIIB YIeOHON TUCIIUTUTMHBI M CAMOOPTaHU3aIINY;

o COTpyIHUYACT C JPYTMMHU MEAarOrHYeCKMMU pabOTHHUKAMH M JPYTHMH CICIUATHUCTAMH B PEIICHUH
BOCITUTATENBHBIX 32144,

e Co3maér B y4yeOHBIX Tpymmax (Kiacce, KpyXKKe, CEKIMA M T.I.) Pa3HOBO3PACTHBIC JETCKO-B3POCIbIC
0OITHOCTH O0YJAFOIINXCS

o VrpaBiseT YyYeOHbIMH TPYNIAMH C [EIbI0 BOBJICUYCHUS OOY4YAIONIMXCS B MpoIiecC OOYYeHUs W
BOCITUTAHUS, MOTUBUPYSI UX y4eOHYIO-TIO3HABATEIbHYIO ICATEILHOCTD;

o OpraHn30BBIBAET IKCKYPCHUH, TIOXO/IbI M SKCHETUINH U T.IL.;

e 3aIuaeT J0CTOMHCTBO M MHTEPEChl OOYYArONIMXCS, TOMOTaTh JETSAM, OKa3aBUIMMCS B KOH(MIMKTHOI
CUTYaIIUH;

o OHI/IpaeTCH Ha >KU3HEHHBIA ONBIT 06yan01ucha y‘-IéTOM BOCIIMTATCJIBbHBIX 6330BI)IX HallMOHAJIbHBIX
nennocteit (BHILL);

o OnupaeTcs Ha KU3HEHHBIN OMBIT 00YYaIONINXCS, IPUBOJIS ACWCTBEHHBIC TPUMEPHI, 00pasbl, MeTadhOphl —
13 OJM3KUX UM KHUT, GUIBMOB, MyJIbTHKOB, KOMIIBIOTEPHBIX UID;

e Bricka3bIBaeT CBOM HUHTEPEC K YBJICUCHUAM, MeyTaMm, KHU3HCHHBIM IjianaMm, HpOGHeMaM
JIeTeli/00yYaronuXxcsi B KOHTEKCTE COJIEPKAHUSA YIeOHOT0 MpeIMeTa;

o [IpuBnekaeT BHIMaHHE 00YJaAIONIMXCS K TYMaHUTAPHBIM MPOOJieMaM 00IIEeCTBa;

e BocniuThIBaeT y 00y4aronIMXcsi YyBCTBO YBAXKCHUS K )KU3HH APYTUX JIIOJCH U )KU3HH BOOOIIIE;

e Pa3BuBaeT y OOydarolIIMXCS II03HABATEIbHYI) aKTHBHOCTh, CAaMOCTOSITEIBHOCTb, WHHIUATHUBY,
TBOPYECKHUE CTIOCOOHOCTH;

e GopmupyeT y 00ydaronmxcs KyJIbTypy 3J0pOBOTo U 0€30MacHOro 00pasa KU3HH;

e O6maercs ¢ o0yyaroumMucs (B AUAJIOTe), MPU3HABATh UX JIOCTOMHCTBA, IOHUMATh U IIPHHUMATH UX;

e Peanmm3yer Ha ypokax MOTHBUPYIOIIMHA MOTEHIHAT IOMOpa, pa3psoKaTh HANMPSDKEHHYI0O OOCTaHOBKY B
KJ1acce;

o OHI/IpaeTCH Ha IICHHOCTHBIC OPUCHTUPLI 06yqa}0m1/1xcsl C YUYE€TOM BOCIIUMTATCIIBHBIX 0a30BBIX
HanMoHaNbHBIX IieHHocTel (BHL);



o OnupaeTcst Ha KU3HEHHBIN OIBIT 00YYAIOIIUXCS, YTOUHSS YTO OHU YHTAIOT, YTO OHU CIYIIAIOT, BO YTO
OHHM UTPAIOT, O YEM TOBOPST HA MEPEMEHAX, 0 YEM YaTsITCS B CETHX;

o AKIIGHTHpYeT BHHMaHWE OOYyJalONIMXCSd Ha HPAaBCTBEHHBIX NpoOJeMax, CBSA3aHHBIX C HAYYHBIMHU
OTKPBITHSIMH, U3y4aEeMbIMHU Ha YPOKE;

¢ [Jomoraer o0y4aromuMuCs B3TJISTHYTh Ha y4eOHBII MaTeprall CKBO3b IPU3MY YEIIOBEYE€CKOH IIEHHOCTH;

o YUHUTHIBaeT KYJIbTYPHBIE PA3NUYH OOYYArOIIUXCS, TOJIOBO3PACTHBIE W WHAMBUAYAIHEHBIE OCOOEHHOCTH
JIeTeH;

e OopmupyeT y 00yYAIONMXCS TPAKTAHCKYIO IMO3UINIO, CIIOCOOHOCTh K TPYAY M JKU3HU B YCIIOBHUSX
COBPEMEHHOTO MUPA;

e MojienupyeT Ha ypoKe CHUTYaIluH IJIs BBIOOpa MOCTYyINKa O0yJarommmMucs (TEKCThI, nHporpaduka, BUAECO
H Ip.);

o Co3maét MOBEpUTENBHBINA TICHXOJIOTUIECKHIH KITMMAT B KJIACCE BO BPEMS ypOKa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

W3yuenne MaTeMaTUKM Ha YPOBHE OCHOBHOIO 0OLIero oOpa3oBaHUs HAlpaBIEHO Ha
JOCTIKEHUE OOYYaroIIMMUCS JIMYHOCTHBIX, METANpeIMETHBIX M TPEAMETHBIX 00pa30BaTeNbHBIX
pe3yabTaTOB OCBOEHUS y4EOHOr0 IpeaMeTa.

JIMYHOCTHBIE PE3YJIbTATbBI

JINYHOCTHBIE pe3yJabTaThbl OCBOCHHS ITPOrpaMMBbI II0 MAaTEMATUKE XapaKTCPU3YIOTCA:

1) NMaTPUOTHYECKOE BOCIIUTAHHE:

MPOSIBJICHUEM HMHTEPECAa K MPOILLIOMY M HACTOALIEMY POCCHMCKOW MAaTEMAaTHKH, LEHHOCTHBIM
OTHOULIEHUEM K JOCTUKEHHSIM POCCHMCKUX MAaT€MaTUKOB U POCCUMCKON MaTeMAaTUYECKOW IIKOJIbI, K
HCIIOJIb30BAHUIO ATUX JOCTHKCHHI B IPYTUX HAYKax M MPUKIATHBIX chepax;

2)  rpasaaHcKoe H JyXOBHO-HPAaBCTBEHHOE BOCIIHTAHHE:

TFOTOBHOCTBIO K BBIIIOJIHEHHIO O00sI3aHHOCTEN TpakJaHWHA U pealu3aluy ero Ipas,
NPEJCTAaBICHUEM O MAaTEeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYD, SIBICHUH,
IpoLEeAyp TpakJaHCKOro oOIiecTBa (Hampumep, BbIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXIECHHUIO
OTHYCCKUX HpO6JI€M, CBA3aHHBIX C MPAKTHYCCKUM INPUMCHCHHEM IIOCTI/DKCHI/Iﬁ HAayKH, OCO3HaAHUCM
BAXXHOCTHU MOPAJIBbHO-3THUYCCKHUX IMPUHIHUIIOB B ACATCIIBHOCTHU y‘-IéHOFO;

3)  TpynoBoe BocnuTaHMe:

yCTaHOBKOﬁ HAa AaKTHUBHOC y[IaCTI/Ie B peHIeHI/H/I HpaKTquCKI/IX 3a1a4 MaTeMaTI/I[IeCKOﬁ
HAIPABJICHHOCTH, OCO3HAHMEM BaKHOCTH MAaTEMATHUECKOro OOpa3OBaHHs Ha IIPOTSHKCHHM BCei
JKU3HM JUIS YCHEMHOM NpoeCCHOHAIBHOM NEATENLHOCTH M Pa3sBUTHEM HEOOXOAUMBIX yMEHHMH,
OCO3HAHHBIM BHIOOPOM W TIOCTPOEHHEM WHIMBUIAYaIbHOW  TPAaeKTOpMHM  OOpasoBaHus W
JKNU3HCHHBIX IIJIAHOBC yqéTOM JIMYHBIX I/IHTepeCOB nu 06HIGCTB6HHBIX HOTpeﬁHOCTefI;

4)  scrernueckoe BOCIUTAHHE:
CIIOCOOHOCTHIO K AMOIMOHATLHOMY U 3CTeTHUECKOMY BOCHPHUATHIO MATEMATHIECKUX OOBHEKTOB,
3aj1a4, pelleHui, paccyskIeH!H, yMEHUIO BUIETh MATEMATHIECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5)  ueHHOCTH HAYYHOIrO MO3HAHUS:

OpHUEHTAlIMEN B 1€ATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4HBIX MIPE/ICTaBICHNII00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPO/IbI M O0IECTBa, TOHUMAaHUEM MaTeMaTHYeCKON HayKu
Kak c(epbl YelOoBEUECKOW JeATeNbHOCTH, 3TaloB €€ pa3BUTUS W 3HAYMMOCTH JJs PA3BUTHUSA
LIBWIN3AlUH, OBJIAJCHUEM SI3bIKOM MAaTEMaTUKH W MaTeMaTU4YECKOW KyJIbTypOM Kak CpeACTBOM
MIO3HAHU MUPA, OBJIAJACHUEM IIPOCTEHIIIMMU HABBIKAMU MCCIIEI0BATEIbCKON ACATEIBHOCTH;

6) ¢usuyeckoe BocnuTanue, GoPMUPOBAHHE KYJILTYPhI 310POBbS M IMOIHOHAILHOIO
Os1aronosyqusi:

TOTOBHOCTBIO NPUMEHATh MAaTEMaTUYECKHE 3HAHUS B MHTEPECaX CBOErO 3J0POBBS, BEICHUS
310poBOro o0pa3a >KM3HM (30pOBOE MHUTaHWE, COAJAHCHPOBAHHBIM PEXUM 3aHATHI U OTIbIXa,
peryinspHas puzndeckast akTUBHOCTD ), C(HOPMHUPOBAHHOCTHIO HABBIKAPE(IIEKCHH, IPU3HAHUEM CBOETO
npaBa Ha OIIMOKY U TaKOT'o K€ MpaBa JAPYyroro 4eJoBeKa;

7)  3KoJ0rMYecKoe BOCTIHTAHHE:

OpUEHTalMell Ha TPUMEHEHHWE MaTeMaTHYeCKHX 3HAHUM JUIs peleHus 3aJadB 00acTu
COXpPAaHHOCTH OKpYXalomled cpeapl, IUIAHUPOBAHHUS TIOCTYNKOB M OIEHKH HMX BO3MOXHBIX
MOCNEACTBUM U OKpYXarolled Cpeapl, OCO3HAHHWEM TIJI00albHOIO XapaKTepa 3KOJIOTHYECKUX
npo0JsieM U yTel UX pelieHus;



8)  aganTanus K M3MEHSIIOIMMCS YCJIOBHSAM CONMAILHOI M IPUPOAHOIL cpebI:

TOTOBHOCTBIO K JEWCTBUSIM B YCIOBHUSIX HEONPENEIEHHOCTH, IMOBBILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO NIEATeIbHOCTh, B TOM YHCIIE YMEHHUE YUUTHCS Yy IPYTUX
Jro/iel, MpUOOpeTaTb B COBMECTHOHM [ESTENbHOCTH HOBBIC 3HAHMS, HABBIKM M KOMIIETEHIMH W3
OIBITA IPYTUX;

HEOO0XOAUMOCTBI0O B (OPMHPOBAHWU HOBBIX 3HAHWK, B TOM 4YHCcIe (GOpPMYyTUpOBATH HJIEH,
MOHATHS, THIOTE3bl 00 OOBEKTaX M SBJICHUAX, B TOM YHUCIIE paHEe HE H3BECTHBIX, OCO3HABATh
neduuThl COOCTBEHHBIX 3HAHUN 1 KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE pPa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CHUTYAIHIO KaK
BbI30B, TpeOYIOIIMII KOHTPMEp, KOPPEKTUPOBAaTh MPUHHMAEMble pEIICHUS U  JIeHCTBUS,
(bopMynHpOBaThH U OLIEHUBATh PUCKH U MOCIEACTBUS, (POPMUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrate ocBOGHUS MPOrpaMMBbI IO MAaTEMaTHKE Ha YPOBHE OCHOBHOTO 0011eT000pa30BaHus
y oOyuatomierocss OyayT cPOpPMHUPOBaHBI METANPEAMETHBIC PEe3YyIbTaThl, XapaKTEPU3YIOIIHECS
OBJIaJICHUEM YHHUBEPCATbHBIMU M03HABATEIbHBIMU NEHCTBUSIMU, YHUBEPCAIbHBIMU
KOMMYHHKATHBHBIMHU JCHCTBUSIMH M YHUBEPCATHHBIMU PETYISATUBHBIME JICHCTBUSMHU.

Ilo3naBaTenbHBbIC YHHBEpPCAJIbHbIC y4eOHbIC AelCTBHSA

Ba3oBblie jiornueckue aeicTBU:

BBISIBJIATh U XapaKTEPU30BATh CYLIECTBEHHbIE MPU3HAKM MAaTEMaTUYECKHX OOBEKTOB, MOHATHIA,
OTHOIIEHUH MEeX1y TMOHATUAMH, (OpPMYIMPOBATH ONPEAETICHUS IOHATUH, YCTaHABIUBATb
CYLIECTBEHHBIH NpHU3HAK KiIaccu(UKaALMKM, OCHOBAHUS AJisi 00OOIIEHMS U CPaBHEHUS, KPUTEPUU
IIPOBOAMMOIO aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIUpOBaTH H  IPEeoOpa3oBBIBATh CYKICHHSA: YTBEPAHUTENbHBIE U
OTpULATENIbHbIE, EAMHUYHBIE, YaCTHBIE U O0LIUE, YCIOBHBIE;

BBISIBIIITh MAaT€MaTHYECKHWE 3aKOHOMEPHOCTH, B3aWMOCBSI3M W INPOTHBOPEUYUSB  (paKTax,
JAHHBIX,  HAONIONEHMSIX M YTBEPXKICHHSX, npearaTh KPUTEPUU NIl BBISBJICHHUSA
3aKOHOMEPHOCTEN U MIPOTUBOPEYUH;

JIeJIaTh  BBIBOJBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKM, JEOYKTUBHBIX W WMHIYKTHBHBIX
YMO3aKJIIO4YEHNH, YMO3aKIOYEHUH 110 aHAJIOTUH;

pa3bupatb JI0Ka3aTeNbCTBA MaTEeMaTHYECKHUX YTBEPKACHUN (mpsimble U oT
MPOTUBHOT0), MPOBOJUTH CAMOCTOSITEIbHO HECIIOKHBIE JI0Ka3aTeIbCTBA MaTeMaTUYeCKUX (DaKTOB,
BBICTpAauBaTh ApryMEHTAIUIO, IPUBOAUTH IPUMEPBI U KOHTPIPUMEPHI, 00OCHOBBIBaTh COOCTBEHHbIE
paccyXIeHHUs;

BbIOMpaTh CcHoco0 pelieHusi ydyeOHOW 3ajauM (CpaBHMBATh HECKOJIbKO BapHUaHTOB pEIIEHUS,
BbIOMpaTh HanboJiee MOAXOAAIINN C YYETOM CaMOCTOSITENIHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble Hcciie0oBaTeIbCKHE A€ CTBHUS:

UCIIOJIB30BaTh BOMPOCHI KaK HCCIIEIOBATEIbCKUNH HWHCTPYMEHT MO3HAHUSA, (OPMYJIHPOBAThH
BOIMPOCHI, (DUKCHUPYIOIINE MPOTHBOPEUUE, MPOOIEMY, CAMOCTOSATEILHO yCTAHABIMBATH HCKOMOE U
naHHoe, GOPMUPOBATH THIIOTE3Y, APTYMEHTHPOBATh CBOIO MO3UIINIO0, MHEHUE;

MIPOBOJIUTH 110 CAMOCTOSTEIILHO COCTABICHHOMY IIAHY HECIOKHBIA KCIEPUMEHT, HEOObIIOe
UCCJICIOBAHUE 110 YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO 00BEKTa, 3aBUCUMOCTEH 00BEKTOB
MeX Ty co00ii;

CaMOCTOSITENILHO (OPMYJIMPOBATh OOOOINEHUS W BBIBOJABI IO pPE3yJbTaTaM MPOBEAEHHOTO
HAOJIFOICHUS, MCCIICIOBAHUS, OIICHUBATh JIOCTOBEPHOCTh MOJYYCHHBIX PE3yJbTaTOB, BBIBOJOB U
00001IeHN];

IMPOTrHO3UPOBATH BO3MOXXHOC PAa3sBUTUC IMPOLECCA, a TAKIKEC BbBIJIBUTATb MPCAINOJIOXKCHUA O €TI0
Pa3BUTHHU B HOBBIX YCJIOBUAX.



Pa6ora ¢ unopmaunmeii:

BEISBISTE HEAOCTATOYHOCTh W M3OBITOYHOCTH HMH(OpPMANWH, TAaHHBIX, HEOOXOAMMBIX IS
pelleHus 3a/1auu;

BBIOMpATh, AHATTU3UPOBATD, CUCTEMATU3UPOBATE U HHTEPIPETUPOBATH
nH(}OPMAILIMIO Pa3IMYHBIX BUAOB U (GOPM IPE/ICTABICHNUS;

BbIOMpaTh popMy npeacTaBIeHUs HHPOPMALIMU U WIUTIOCTPUPOBAThH pPelllacMble 3a/1a4d CXEMaMH,
JuarpaMmmamu, HHOU rpadukoil 1 uX KOMOMHALIMSIMU;

OLICHMBATh HAAEKHOCTh HH(OpPMALMM TIO KPUTEPUSAM, TNPEUIOKEHHBIM YUUTEIEM WU
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENILHO.

KoMMmyHMKaTHBHBIE YHHBepPCaJbHble Y4eOHbIE JeiicTBUS:

BOCIPUHUMATH U (HOPMYJIUPOBATH CY)KJIEHUSI B COOTBETCTBUU C YCIOBHUSAMH U IEJIIMUA OOILIEHUS,
SICHO, TOYHO, TPAMOTHO BBHIpaXaTh CBOIO TOYKY 3PEHUS B YCTHBIXH IMMChMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHUS TI0 XO/Ty PEIICHUS 3aJaul, KOMMEHTUPOBATh IOTYYCHHBIN PE3yIbTaT;

B Xole OOCYXIEHHS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMbI, MPOOJIEMBbI,
perraeMoil 3ajadd, BBICKA3bIBaTh WJICH, HAICIICHHBIC HA TIOWCK PEIICHHS, COIMOCTABISATH CBOHU
CYXKICHHS C CYXICHUSMHU JAPYTUX YYACTHUKOB [Uanora, oOHapyXHBaTh pa3jiMuue U CXOJICTBO
MO3UIHI, B KOPPEKTHOH opMe GopMyTupOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

MPEJCTaBIATh Pe3yibTaThl pPELICHUS 3aJaud, OKCIEPUMEHTa, HWCCIEeI0BaHMs, IMPOCKTa,
CaMOCTOSITENIbHO BBIOMPATh (hOpMaT BBICTYIUICHUS C Y4E€TOM 3a/lay MPE3CHTAIMU U OCOOEHHOCTEH
ayJIUTOPUH;

MMOHUMATH U UCIOJIL30BATh MPEUMYIIECTBA KOMAHHOW ¥ MHIUBHUIYAILHOW PAOOTHITIPH PEIICHUH
yueOHBIX MaTeMaTUYECKUX 33]1aY;

MPUHUMATH 1eJIb COBMECTHOU JCSITEIbHOCTH, TUIAHUPOBATh OPTaHHU3AIMIO0 COBMECTHOM PabOTHI,
pacrpenenaTb BUIbI padoT, JOrOBapUBATHCSA, OOCYKIaTh MPOLIECC U Pe3ysbTaT padoThl, 00001IaTh
MHEHUSI HECKOJIbKHX JIFOJICH;

y4acTBOBaTh B TPYNNOBBIX Qopmax paboTel (00CyXkaeHHs, OOMEH MHEHHMSIMH, MO3TOBBHIE
IITYPMBI B JIPYTHE), BBITOIHITH CBOIO YacTh pabOTHI M KOOPIUHUPOBATH CBOM JICUCTBUS C JPYTHUMH
YJICHaMHU KOMAaHJIbI, OIICHMBATh KAYeCTBO CBOETO BKJIAJa B OOMUH TPOAYKT IO KPHUTEPHUSM,
c(hOpMyIMPOBAHHBIM YUYaCTHUKAMHU B3aUMOJCHCTBHUS.

PeryisiTuBHbIEe YHHBepPCAJbHbIE YUeOHbIe NelCTBUS

Camoopranu3anmusi:

CaMOCTOSITENTFHO COCTABJISITh IUJIAH, alTOPUTM peIIeHUs 3aJauyu (WIH €ro 4acTh), BBIOMpATh
crnoco0 pemieHuss ¢ y4€TOM HMMEIOUIMXCS PEeCypcoB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMeHTHpOBaTh U KOPPEKTUPOBATh BapUAHTHI PELIEHUI ¢ yu€TOM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb:

BJIQJIETh CIIOCOOAMHM CaMOIIPOBEPKHM, CAaMOKOHTPOJI IIpoliecca U pe3yjbTaTa peIIeHUs
MaTeMaTH4YeCKO# 3a1admu;

MIPENBUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPH PEIIEHUU 3a/Jayd, BHOCHUTH
KOPPEKTUBBI B JESITEILHOCTh Ha OCHOBE HOBBIX OOCTOATEILCTB, HAWJEHHBIX OIIMOOK, BBISBIEHHBIX
TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pE3yJIbTaTa JEATEIbHOCTU IIOCTaBICHHONM LEIM M YCIOBHSM,
OOBSICHATH NPUYUHBI JOCTH)KEHUS WIM HEJOCTIIKEHUS IeJIM, HAaXOJWUTh OLIMOKY, JaBaTh OLEHKY
MPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHbIe pe3ynbTaThl OCBOEHHS IMPOrpaMMbl MO MaTeMaTHUKE MPEICTABIEHbI MO Tojam
o0y4YeHHsT B CIEIYIONIMX pa3lieNiax MpOorpaMMbl B paMKaxX OTIEIBHBIX YYeOHBIX KypcoB: B 56



Kimaccax — Kypca «Marematukay, B /-9 Kkjaccax — KypcoB «Anrebpa», «l'eomerpusi»,
«BeposATHOCTD M CTATUCTHKA.



PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATUKA» B 5-6 KITACCAX

INOACHUTEJIBHASA 3AIINCKA

ITpuopuTeTHBIMU LIENIAIMU 00Y4YEHUSI MaTeMaTHKe B 5—6 Kilaccax sIBJISIOTCA:

® [IPOJIOJDKEHHE (OPMHUPOBAHUS OCHOBHBIX MAaTEMaTHUECKUX TOHATHHA (YHMCIO, BEIMYUHA,
reomerpuueckas  ¢urypa),  00eCHEUMBAIOIIMX  IMPEEMCTBEHHOCTh M IEPCIEKTUBHOCTh
MaTeMaTHYeCKOro 00pa3oBaHus 00y4aroIUXCs;

® Da3BUTHE HHTEJUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH OO0ydYarolmuxcs, MO3HaBaTEIbHOU
AKTUBHOCTH, UCCIIEIOBATENbCKUX YMEHUMN, HHTEpECAa K U3yUEHUIO MaTEMAaTHKUY;

®[I0/IBE€/ICHUE OOYYAIOUIMXCS Ha JOCTYIIHOM JJsi HHUX YPOBHE K OCO3HAHHUIO B3aUMOCBS3U
MaTEMaTUKHU U OKPYXKAIOLIEro MUpa;

e hopmupoBaHue (DPYHKIMOHAIBHOM MaTeMaTH4ecKOH TI'paMOTHOCTH: YMEHHsI PpacloO3HaBaTh
MaTeMaTUYeCKUe OOBEKTHI B PEAJIbHBIX KU3HEHHBIX CUTYallUsX, IPUMEHATh OCBOCHHBIE YMEHUS AJIs
pelIeHHs MPaKTUKO-OPUEHTUPOBAHHBIX 3a/ad, HWHTEPIPETUPOBATh IOJIYUYEHHBIE pE3YJIbTAaThl U
OLICHMBATh UX HA COOTBETCTBUE MPAKTUUECKON CUTyalUH.

OcHOBHBIE JIMHUM COJEpKAaHUSA Kypca MaTeMaTMKu B 5—6 Kiaccax — apudmeruyeckas MU
reoMeTpHUUEecKasi, KOTOpbIE Pa3BUBAIOTCS MMApPAJUIENbHO, Ka)/aas B COOTBETCTBUU C COOCTBEHHOMU
JIOTUKOW, OJTHAKO, HE HE3aBUCUMO OJ[HA OT JIPYrOM, a B TECHOM KOHTAaKT€ U B3aUMOJICUCTBUU. Takxke B
Kypce MaTeMaTUKH [IPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTaMHU aJIre0phbl U ONMKMCATEIbHOM CTATUCTHKH.

N3yuenune apudmeTnyeckoro mMarepraia HAUMHAETCS CO CUCTEMaTH3allMd U Pa3BUTHUS 3HAHUH O
HATYpaJbHBIX YHCIIAaX, TOJYYCHHBIX Ha YpOBHE HadaJgbHOro ooémero obOpasoBanus. [lpu sTOM
COBEpUICHCTBOBAHNUE BBIYUCIUTEIBHON TEXHUKU M (OPMHUPOBAHME HOBBIX TEOPETUYECKUX 3HAHUM
COYETaeTCs] C Pa3BUTUEM BBIUMCIUTEIBHOM KYyJIbTYpbl, B YaCTHOCTH € OOy4YEHHEM MpoCTeHIIUM
npuéMaM MPUKUIKM M OLEHKM pEe3ylbTaTOB BbIYMCIEHUHN. l3ydeHHe HaTypajabHBIX 4YHCEN
MPOJ0KAeTCs B 6 Kilacce 3HaKOMCTBOM C HaYaJIbHBIMU MOHATUSMU TEOPUU JEIIUMOCTH.

Havano n3yueHuss oObIKHOBEHHBIX U JECATHYHBIX Ap0oOEi OTHECEHO K 5 Kilaccy. DTO MepBbIi 3Tall
B OCBOCHHMHM JIpoOeH, KOrja MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMHU HJI€SIMH, MOHATUAMU TeMbl. [Ipu
3TOM PpPacCMOTpEHHE OOBIKHOBEHHBIX JApoOeil B MONHOM 00bEME MpeAlIecTBYeT H3YUYEHUIO
JECSTUYHBIX JPOOeii, 4TO 11e51ec000pa3HO ¢ TOUKU 3pEHUS JIOTUKH U3JI0KEHUS YUCIIOBOM JIMHUH, KOT'/1a
npaBwiia JEHCTBUN C JECATHUUYHBIMH JAPOOSIMU MOXHO OOOCHOBATh YK€ M3BECTHBIMU aJTOpPUTMaMU
BBITTOJIHEHUS] JCUCTBUI C OOBIKHOBEHHBIMH JpOOsSMHU. 3HAKOMCTBO C JIECTHMYHBIMU JpOOSIMHU
pacuIMpUT BO3MOKHOCTH JUIsl TIOHUMAaHUS 00y4aroLUMMHCS TPUKIAJHOTO MPUMEHEHHs HOBOH 3amucu
IPU U3yYEHUU APYTUX NPEIMETOB U MPHU MPaKTUUECKOM Hcmosib3oBaHuU. K 6 kitaccy oTHec€H BTOpoit
Tall B U3YyYEHUU JpoOel, TI/€ NPOUCXOIAUT COBEPLICHCTBOBAHWE HABBIKOB CPAaBHEHUSI U
npeoOpa3oBaHusl JIpoOel, OCBOCHHUE HOBBIX BBIYMCIUTENBHBIX aJTOPUTMOB, OTTAYMBAHHME TEXHUKHU
BBIYUCIICHUM, B TOM 4YHCJE€ 3HAUYCHWH BBIPAXKEHUH, COAEP)KAIIUX M OOBIKHOBEHHBIE, M JIECATUYHBIE
IpoOu, YCTaHOBJICHHE CBsI3€d MEXIy HHMH, PacCMOTpeHHE NMpUEMOB pelleHus 3ajgad Ha apobdu. B
Hayaje 6 Kjacca MPOUCXOIUT 3HAKOMCTBO C MOHSITHEM IMTPOLIEHTA.

OCOOEHHOCTBIO N3YUEHUS TOJOKHUTEIbHBIX U OTPULIATENILHBIX YHCEN SABJSETCS TO, YTO OHU TaKXKe
MOTYT pacCMaTpUBaThCs B HECKOJIBKO 3TanoB. B 6 knacce B Hauane n3ydeHus TeMsl «llonoxurenbHbie
U OTpULIaTelbHbIE YUCIa» BbiAensercs noarema «llenpie yncna», B paMKax KOTOPOil 3HAKOMCTBO C
OTPULATENIbHBIMM YHCIAMH M JIEUCTBUAMU C TOJOXKHUTEIbHBIMU M OTPHULATEIbHBIMUA YHCIAMU
IIPOUCXOAUT HA OCHOBE COAEPKATEIBHOIO MOAXOAA. IJTO IO3BOJSET HA JIOCTYIIHOM YpPOBHE
MO3HAKOMHUTH 00YyYarOIUXCsl MPAKTUYECKH CO BCEMU OCHOBHBIMU TMOHSATHSAMHU TEMBI, B TOM YHCIIE U C



NpaBWJIaMH 3HAKOB IPU BBIOJHEHUH apu(PMETHYECKHUX AEHCTBUIl. V3ydeHHe pannoHAIBHBIX YHCENT
Ha 5TOM HeE 3aKOHYHTCS, a Oy/IeT MPOIOJIKEHO B Kypce anreOpsl 7 Kiacca.

[Ipu oOyueHMM pemICHHIO TEKCTOBBIX 3a1ady B 5—6 Kiaccax HCHOJNB3YIOTCA apu(METHUECKUE
npuémel perreHus. IIpm oTpaOoTKe BBIUMCIMTENBHBIX HAaBBIKOB B 5—6 KilaccaX paccMaTpUBAIOTCS
TEKCTOBBIC 33Ja4M CIEIYIOUINX BHIOB: 3a[audl Ha ABIKCHHE, HAa YacTH, HA MOKYIKH, Ha paboTy H
POM3BOIUTENIFHOCTh, HA MPOIEHTHI, Ha OTHOWIeHHA M mpomnopuuu. OOydarouyecs 3HAKOMSTCS C
npuéMaMH peleHus 3agad nepedopoM BO3MOXKHBIX BapHaHTOB, ydarcs paboraTh ¢ mHGopMmauuei,
IpE/ICTaBICHHON B OpMe TaOIHII MITH TUArPaMM.

B  mporpamme  y4eGHOoro kypca  «MarematHka» — HpPEAYCMOTPEHO  (OPMHUpPOBAHUE
IPOTEIEBTHUECKUX aIreOpandeckux IpeacTaBieHuil. bykBa Kak CHMBOJI HEKOTOPOTO YHCIA B
3aBHCUMOCTH OT MAaTEeMaTU4YECKOTO KOHTEKCTa BBOJIUTCS IMOCTETIEHHO. byKBEeHHAss CHMBOJIMKA IMPOKO
UCTIONIB3YeTCS TPEKAE BCETO JUIA 3alHMCH OOMIMX YTBEPXKICHHH M TpeuiokeHudd, (opmyn, B
YaCTHOCTH JUISL BEIYMCIICHUS] TEOMETPUYECKUX BEJIMYMH, B KAUECTBE «3aMECTUTEIIS) YUCTIA.

B mporpamme yuebHoro kypca «MaTeMaTuka» IpeACTaBIeHa HArjsiHAs TeOMETpHs,
HampaBJIeHHAsT Ha  pa3BUTHE OOpa3HOrO  MBINUICHHS, MPOCTPAHCTBEHHOTO  BOOOpPaXKECHWH,
n300pa3sUTEIbHBIX YMEHUM. DTO Ba)XKHBIN 3Tall B U3y4YE€HUHM I'€OMETPHH, KOTOPBIH OCYLIECTBISAETCS Ha
HArJSHO-TIPAKTUYECKOM YPOBHE, ONUpAeTCs Ha HArJIAAHO-OOpa3HOE MBIIUICHHE OOYYaIOUIMXCA.
Bonbimas posb OTBOAWTCS NPAKTHUECKOW NEATENBHOCTH, OIBITY, SKCIIEPHUMEHTY, MOJICIUPOBAHUIO.
OOyuJaromrecss 3HAaKOMATCSI ¢ TEOMETPUYECKUMH (UTYpaMH Ha IJIOCKOCTH M B TPOCTPAHCTBE, C MX
NPOCTEHITMMU KOH(MUTYpalUsIMH, ydarcsi M300pakaThb WX Ha HEIMHOBAaHHOW M KJIETYaToOi Oymare,
paccMaTpuBalOT MX NPOCTEHIIME CBOMCTBA. B mporecce M3ydeHUs HArJIAAHOM T€OMETPHU 3HAHWSA,
MOJIy4YeHHbIE OOYyYaIOLMMUCS Ha YPOBHE HA4aJbHOIO OOIIEro oO0pa3oBaHUs, CUCTEMaTU3UPYIOTCS U
pacumpsroTCs.

CormacHo y4eOHOMY IIaHy B 5—6 KiaccaX M3y4aeTcs MHTETPUPOBAHHBIA MpPEAMET
«Maremartukay, KOTOPbIi BKIIIOYaeT apu(METHUECKUI MaTepHual U HarJsIHYI0 TEOMETPHIO, a TaKKe
NPOTICIEBTHUECKUE CBEJICHUS U3 aTreOphl, SJIEMEHTHI JIOTUKY M Havyajia OMHMCATEIbHOM CTAaTHCTUKY.

Ha u3yuenue yueOHoro kypca «Matematuka» orBoautcs 340 gacoB: B 5 kiacce — 170 yacos (5
9JacoB B He/elo), B 6 kiacce — 170 yacoB (5 4acoB B HE/IEIIO).



COJAEP)KAHUE OBYYEHUA
S KJIACC

HarypajibHble YncJia 4 HyJ1b

Harypansaoe umcno. Psx matypansabix uncen. Yucno 0. M3o00paxkeHue HaTypalbHBIX YHCENT
TOYKaMHU Ha KOOPJIMHATHOM (YUCIIOBOI) MPSMOM.

[To3unmoHHas cucrema cuucieHus. PuMckas Hymepanusi Kak NpuMep HEMO3UIIMOHHON CHUCTEMBI
cuucieHus. JlecaTuuHas cucteMa CUUCICHUsI.

CpaBHeHHE HATYpaJIbHBIX YMCENl, CPABHEHUE HATYpaIbHBIX uncel ¢ HynéM. CriocoObl cpaBHEHUS.
OxpyrieHue HaTypalbHbIX YUCEIL.

CnoxeHue HaTypajbHBIX 4YHCEJNl, CBOMCTBO HYJS MpPU CIOKEHUU. BbluMTaHue Kak JEWUCTBHE,
o0paTHOE CIOXKEHHIO. Y MHOKEHHE HATYPaJIbHBIX YHCEN, CBOMCTBA HYJIS U €AUHUIIBI TP YMHOKEHUU.
Henenne kak paecTBue, oOparHOe YMHOXKEHUIO. KOMIIOHEHTHI ACHCTBUM, CBSI3b MEXKIYy HUMHU.
[TpoBepka pesynbrara apudmernyeckoro aeiictBus. [lepemecTurenbHOe U COUETATENILHOE CBOMCTBA
(3aKOHBI) CIIOKEHUS U YMHOXKEHHUS, PACIIPEICTUTEIbHOE CBOMCTBO (3aKOH) YMHOXKEHHUS.

Hcnonb3oBanue OykB uis 0003HAYEHHMs] HEU3BECTHOTO KOMIIOHEHTa U 3allCH CBOICTB
apuMeTUUECKUX JEeHCTBUM.

Jlenutenu M KpaTHbIE 4HCIA, PA3JIOKEHUE HAa MHOXUTEIW. [IpocThle M cOCTaBHbIE 4HCIIA.
[Ipusnaku genumocTu Ha 2, 5, 10, 3, 9. JlenieHre ¢ oCTaTKOM.

Crenenb ¢ HaTYpaJIbHBIM [TOKA3aTEJIEM. 3allUCh YUCa B BUAE CYMMBbI Pa3psiAHbIX CIaraeMblXx.

UucnoBoe BbIpakeHUE. BbIUMCIIEHHE 3HAYEHHMI YHCIIOBBIX BBIPAXKEHUW, MOPSAOK BBINOJHECHUS
JnercTBuid. VMcnonb3oBaHue MNpU BBIYUCICHUAX IEPEMECTUTEIBHOTO W COYETATEIbHOIO CBOWCTB
(3aKOHOB) CJIOKEHHSI U YMHOXKEHUS, PACIPESIUTEIHHOTO CBONCTBA YMHOKEHUS.

Apodu

[IpencraBineare o npoOM Kak crocoOe 3amuch 4acTH BeTUYHHBL. OOBIKHOBEHHBIE JPOOH.
[TpaBuiibHBIE U HENpaBWIbHBIE ApoOu. CMmenanHas qpo0b, MPeCTaBIeHuE CMEIIaHHON IpoOU B BHUJE
HEMpaBWIBHOW JpoOM U BbIIENEHUE LENOH YacTH 4Kcia W3 HelnpaBWIbHOW Jpobu. M3o0paxeHue
npoOeit ToukamMM Ha 4YMUCIOBOM mpsAMoil. OcHOBHoe cBOHCTBO apobu. CokpaleHue ApoOei.
[IpuBenenue qpobu kK HOBOMY 3HaMeHaTento. CpaBHEHHE IPOOEi.

CrnoxxeHue W BbIUMTAaHUE ApoOel. YMHOXKEHHE U JelieHue aApoOei, B3aMMHO OOpaTHbIE JpOOH.
HaxoxneHne 4acTu 1esnoro 1 Lesoro 1o €ro 4acTH.

Hecstuunas 3amuck apooOeit. I[lpeacraBnenue pecaTuyHOW OpoOM B BUIE OOBIKHOBEHHOM.
N306paxeHne qecATUUHBIX JpoOeil ToukaMy Ha 4uciaoBoi npsiMoi. CpaBHEHHE JECITHUHBIX APOOEH.

Apudpmernueckue JeMCTBUS € JECATUUHBIMU Ipo0siMu. OKpyriieHnE AeCATUYHBIX Ipo0eii.

Pelenue TeKCTOBBIX 33124

Pemienue TekcTOBBIX 3aau apupMeTHUECKUM criocoboM. Perenue norndeckux 3anad. Pemienue
3aja4 repebopoM BceX BOZMOXKHBIX BapuaHTOB. Vcronb30BaHue pH pelIeHnH 3aa4d TabIuIl U CXEM.

Pemenne 3amad, copepkamiMx 3aBHCHUMOCTH, CBSI3BIBAIOLME BEIMYMHBI: CKOPOCTh, BpeMmS,
paccTosiHUe, I1IeHa, KOJHWYEeCTBO, CTOMMOCTh. EJMHMIBI u3MepeHus: Mmacchl, 00bEMa, IEHBI,
paccTosiHusA, BPEMEHHU, CKOPOCTH. CBS3b MEXy €IMHULIAMU U3MEPEHUS KaKIOW BEJIMYNHBI.

Pemenrie oCHOBHBIX 3a/1a4 Ha APOOH.

[IpencraBienue qaHHBIX B BUAE TAOJUL, CTOIOYATHIX TUArpaMM.

Harusanas reomerpus

Harnsinuele mpencrtaBieHus o gurypax Ha IUIOCKOCTH: TOYKa, MpsiMas, OTPEe3OK, JIyd, yrod,
JIOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, KpYyT. YT01. [IpsAMON, OCTpBIH, TYIION U pa3BEPHYTHIN YIJIbI.



JUnHa OTpe3ka, METPUYECKHE €IMHUIBI JUIMHBL. J[IMHA JTOMaHOHM, NEPUMETP MHOTOYIOJIbHHKA.
W3MepeHne U MOCTPOEHUE YIJIOB € IOMOIIbIO TPAHCIIOPTHUPA.

Harnsinaeie mpexacraBienuss o (urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK, MPSIMOYTOJBHHK,
KBaJpaT, TPEYTrOJIbHUK, O PAaBEHCTBE (QUTYD.

N3obpaxkenue dhuryp, B ToM 4ucie Ha KierdaToir Oymare. [Toctpoenne koHpuUrypanuii u3 4yactei
OpSMOM, OKPY)KHOCTH Ha HEJIMHOBAHHON M KieTdaTod Oymare. Vcronb3oBaHHE CBOMCTB CTOPOH U
YIJI0B NPSAMOYIOJIbHUKA, KBaIpaTa.

[Inomane NpsAMOYrojJpHUKAa W MHOTOYTOJIBHHKOB, COCTAaBJICHHBIX W3 IPSIMOYTOJIBHHKOB, B TOM
yucie Guryp, n300pak€HHbIX Ha KiieT4aTto Oymare. EAMHUIIBI H3MepeHus Iomaiu.

Harnsinaeie mpeacTaBieHus O MPOCTPAHCTBEHHBIX (Urypax: MPSMOYTOJIbHBIA HapayjieNenuIe],
KyO, MHoOrorpaHHuku. M300pakeHHe NPOCTEHIINX MHOTOTPaHHUKOB. Pa3Béprkm Kkyba U
napamenenunena. Co3laHue Mojenaed MHOTNOTPAaHHUKOB (M3 Oymaru, NpOBOJIOKH, IUIACTWIMHA U
JpYTUX MaTepUaJIoB).

O0BEM MPSIMOYTOIBHOTO Mapajuienenumneaa, Kyoa. Equauier namepenus oobéma.

6 KJIACC

HartypanbHble ynciia

Apudmernueckue IeHCTBHSI ¢ MHOTO3HAYHBIMU HATYypPAJIbHBIMU YHCIaMU. YNCIIOBBIE BBIPaKECHUS,
HOPS/IOK JCHCTBHIA, UCIIOJIb30BaHNE CKOOOK. Vcronp30BaHNe TPU BBIYMCICHUSAX MIEPEMECTHTEIHHOTO
U COYETATEJIbHOIO CBOMCTB CIIOKEHHUS U YMHOXEHUS, PacCIpeAesIUTEIbHOIO CBOWCTBA YMHOKEHHMS.
OxpyrieHne HaTypaJIbHbBIX YUCEIL.

JlenmuTenn W KpaTHBIE YHCIA, HAUOONBINIUK OOIIMK NEIWTEeNh W HAWMEHbIIee OO0IIee KpaTHOE.
JenumocTb CyMMBI U IIpOU3BeAeHUs. JleJIeHne ¢ OCTaTKOM.

Apodu

OOblkHOBeHHasi JpoOb, OCHOBHOE CBOMCTBO JIpoOH, cokpamieHue 1pobOeil. CpaBHeHHE U
ynopsiiounBaHue apooeil. Pemenue 3a1ay Ha HaXO0XAEHUE YaCTU OT LEJIOT0 U LIEJIOro MO €ro 4acTH.
HpoOHoe uncno kak pe3ynbTaT aeneHus. [IpencraBnenne AeCATUYHON IpoOU B BHJIE OOBIKHOBEHHOM
IpoOu M BO3MOXHOCTH IpEJICTaBICHUs] OOBIKHOBEHHOW IpoOM B BHJE JeCATHUYHOU. JlecaTHuHBIE
IpoOu M MeTpuueckas cucreMa Mep. ApudMmeTndeckue IeHCTBHS M YHCIOBBIE BBIPAKEHHUS C
OOBIKHOBEHHBIMU U JIECATUYHBIMU JIPOOSMHU.

OtHowenue. JleneHue B JaHHOM OTHouleHuH. MacmTtad, nponopuus. [lpuMenenue nponopuunit
IIPU PELIECHUH 3a/1a4.

IlonsaTtne mnpoueHTa. BelunciaeHue NponeHTa OT BEIWYMHBI UM BEIMYHMHBI 10 €€ IIPOLICHTY.
BolpaxkxeHue mpouEeHTOB JeCATUUHBIMM JApoOsMu. Pemienune 3amzay Ha mNpoueHTH. BeipaxeHue
OTHOILICHHUS BEJINYMH B IIPOLICHTAX.

IHonoxuTEIBLHBIE H OTPULATEIbHBIEC YHCJIA

ITonoxurenpHble U OTpULATENbHBIE 4Yucia. llenple yucma. Mozaynp 4uciia, TeOMETpUYECKas
UHTEpIpeTanus MOAyds uucia. M3o0pakeHue uucead Ha KOOpAWHATHOW mpsimoil. YwucioBsie
npoMmexyTkn. CpaBHeHWe uyucen. ApudMeTndeckue JEHCTBUS C  TOJOXKHUTEIbHBIMA U
OTPULIATEIIHBIMU YU CIIAMH.

[IpsiMoyronbHas cucreMa KOOpJIAMHAT Ha TIIOCKOCTH. KoopanHaThl TOUKH Ha TIOCKOCTH, abcuucca
u opauHara. [loctpoenue Touek 1 GUryp Ha KOOpAMHATHOM MIOCKOCTH.

BykBeHHBbIE BBIpaKEeHHU S

[Ipumenenne OyKB Uil 3alUCH MaTeMaTHYECKHUX BBIpAXEHUH M mpeoxeHuil. CBoicTBa
apupMeTHuecKuX JeicTBUi. BykBeHHbIE BBIPQKEHUS U UYHCIOBBIE IOJICTAHOBKU. bByKBEHHbIE
paBeHCTBa, HAXO0XKJIEHUE HEM3BECTHOro KommoHeHTa. Dopmynbl, GopMynbl MepuMeTpa U IUIOHIaan



MPSIMOYTOJIbHUKA, KBaJIpaTa, 00bEMa napajienenunesa u Kyoa.

Pelenue TeKCTOBLIX 33124

Pemenue TekcTOBBIX 3a1au apupMeTHUECKUM criocobom. Perenue norndeckux 3anad. Pemenue
3aj1a4u 1epeOopoM BCeX BO3MOKHBIX BAPUAHTOB.

Pemenne 3amad, coxep:KallMX 3aBUCHMOCTH, CBS3BIBAIOIIMX BEJIWYMHBI. CKOPOCTb, BpeMs,
paccTosiHue, 1IeHa, KOJMYECTBO, CTOMMOCTb, TPOU3BOAUTEIILHOCTD, BpeMs, 00bEM paboThl. EnuHUIIBI
U3MEpPEHUS: MAacChl, CTOMMOCTH, DPACCTOSIHUS, BPEMEHM, CKOPOCTH. CBsI3p MEXIy €IMHHULIAMU
M3MEPEHUS KaX101 BEINYMHBI.

Pemenne 3agad, CBS3aHHBIX C OTHOLIEHUEM, IPONOPLUUOHAIBHOCTBIO BEJIWYUH, IPOLEHTAMU;
pellIeHNnEe OCHOBHBIX 3a/Ja4 Ha IpoOu U MPOLIEHTHI.

OneHka U IpUKUIKa, OKpyrieHue pesynbrata. CocraBieHne OYKBEHHBIX BBIPAKXESHUN MO YCIOBUIO
3aJ1a4H.

IIpencraBneHue JaHHBIX C MOMOLIbIO Tabaun v auarpamMm. Ctonbyarele JuarpamMmbl: YT€HUE U
1ocTpoeHue. YTeHne KpyroBbIX Juarpamm.

Harasignasi reomerpust

Harnsnnele npencrtaBieHuss o urypax Ha IUIOCKOCTH: TOYKa, NpsiMas, OTPEe3OK, JIyd, yrod,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEX YT OJIbHUK, TPEYTOJIbHUK, OKPYKHOCTD, KPYT.

B3aumHoe pacnosiokeHMe ~JBYX ~IPSAMBIX HAa  IUIOCKOCTH, TapajljIesIbHbIE  IpPSIMBIE,
NEepIEeHUKYIIIpHBIE NpsiMble. I3MepeHue pacCcTOsIHUM: MEXly ABYMs TOYKaMHU, OT TOYKHU JI0 MPSIMOH,
JUIMHA MapIIpyTa Ha KBaJpaTHOM CETKe.

W3mepenne u TNOCTPOEHUE YIJIOB C IIOMOIIBIO TPAaHCHOPTUpA. Buasl TpeyrojbHUKOB:
OCTPOYTOJIbHBIH,  TPSMOYTOJBHBIA,  TYNOYTOJNBHBIH,  pPaBHOOCIPEHHBIH,  PABHOCTOPOHHUH.
UeTbIpEXYroJbHUK, MPUMEPBl YETHIPEXYTOJIbHUKOB. IIpAMOYroibHUK, KBajgpar: MCIOIb30BAaHUE
CBOWCTB CTOpPOH, YIJIOB, JIuaroHaneil. M3oOpakeHue reomerpuueckux (Uryp Ha HEIMHOBAHHOMN
Oymare c MCII0JIb30BaHUEM LIUPKYJIs, TMHEWKH, YroJbHUKA, TpaHcnopTupa. [locTpoenus Ha kieTdyaToi
Oymare.

[lepumerp MmHoOroyronbHuka. I[loHsATHE momAI QUIYpbl, €IUHHUIBI WU3MEPEHMs ILIOMIAIH.
[TpubnmxénHoe M3MepeHue Iuomanau Guryp, B TOM 4Hcie Ha KBaapaTHoW ceTke. [IpuOmmkéHHoe
M3MEpPEHUE JUIMHBI OKPY>KHOCTH, IIJIOIIAAN Kpyra.

CumMMeTpusi: LIEHTpaJIbHAsA, 0OCEBas U 3epKajbHasi CAMMETPHUHU.

[TocTpoenne cuMMETpUYHBIX QUTYD.

Harnsniaele mpezacraBieHHs O NMPOCTPAHCTBEHHBIX (Urypax: Hapaijienenune], KyO, npusma,
nupampia, KOHyC, IWIMHAP, map u cdepa. M3o0paxeHne mpocTtpaHcTBeHHbIX (uryp. [Ipumeps
Ppa3BEPTOK MHOTOIPAaHHUKOB, LMJIMHJIpa U KoHyca. Co3aHue MoJienel MpoCTpaHCTBEHHBIX (GuUryp (u3
OyMmaru, MpoBOJIOKH, IJIACTUIIMHA U JPYTUX MaTepUaloB).

[Tonatue o0béMa, equHMIBI U3MepeHUs 00bEMa. OOBEM MPSAMOYroJbHOrO MNapajiesenunesa,
KyOa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YHEBHOI'O KYPCA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Ppe3yJbTAaThl OCBOCHHUS TpOrpamMMmbl  y4yeOHOro Kypca «MareMaTuka
XapaKTEepPU3YIOTCS:

1) naTpuoTnyeckoe BOCIIUTAHUE:

MPOSIBJICHUEM MHTEpeca K MPOLLIOMY M HACTOSIIEMY POCCHUUCKONW MAaTeMaTHUKH, IEHHOCTHBIM
OTHOUIEHUEM K JOCTHKEHUSM POCCUUCKUX MATEMATUKOB M POCCUMCKOM MAaTEeMaTUYECKOM IIKOJIbI, K
HCIIOJIb30BAHUIO ATHX JOCTHKCHHI B PYTUX HAYKaX M MPUKIAJHBIX chepax;

2) rpaxjiaHCcKoe U 1YXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBINIOJIHEHHIO OOS3aHHOCTEH TpakJIaHWHA ¢ peaju3alvd ero Ipas,
MPEJICTABJICHHEM O MAaTEMaTHYECKUX OCHOBAaX (YHKIIMOHWPOBAHUS PA3IHUYHBIX CTPYKTYp, SIBJICHHUIA,
POLEAYp TPAXKIAHCKOrO 0OImecTBa (HANPUMEP, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO
STUYECKHUX MPOOJIeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JTOCTHKEHHH HAayKd, OCO3HAHHUEM
BaKHOCTU MOPAJIbHO-3TUYECKUX MIPUHIUIIOB B J€ATEIBHOCTH YUYEHOTO;

3) TpyaAoBOE BOCIMTAHHE:

YCTAaHOBKOW Ha AaKTHUBHOE Yy4yacTHE B PEIICHUH MPAKTUYECKHX 3a7ad MaTeMaTHYECKOM
HaIPaBJICHHOCTH, OCO3HAaHWEM BAXXHOCTH MAaTEMaTHYECKOTO OOpa30oBaHMsI Ha MPOTSKEHUU BCEH
JKU3HU Ui YCHEUIHOW NpoQecCUOHANbHON AEATeIbHOCTH W PAa3BUTHEM HEOOXOAUMBIX YMEHHH,
OCO3HAHHBIM BBHIOOPOM U TMOCTPOCHUEM WHIWBHUIYAIbHOW TPACKTOPUU OOpa30BaHUA M KU3HEHHBIX
MJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHHE:

CIOCOOHOCTBIO K SMOIIMOHAJILHOMY U 3CTETUYECKOMY BOCIPHITHIO MaTeMaTHYECKHX OOBEKTOB,
3a/1a4, PeIIeHU, pacCy>KIeHU, YMEHHUIO BUIETh MAaTEMAaTUUECKIE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOIO NO3HAHUSA:

OpHUEHTAINeH B ASSITENFHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4YHBIX MPEICTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BHUTHS YeJOBEKa, MPUPOABI U OOIIEeCTBa, MTOHUMAHHEM MaTeMaTU4YeCKOW HayKu
KaKk cQepbl YelIOBEUECKOM JESTENIbHOCTH, OSTanmoB €€ pa3BUTHUA W 3HAYUMOCTH JUISl Pa3BUTHUS
[MBWJIN3AIMU, OBJIAJICHUEM S3BIKOM MAaTEMaTUKH M MAaTeMaTHYeCKOM KYJIbTYpOH Kak CpeICTBOM
MO3HAHUS MUPA, OBJIAJICHUEM MPOCTEHIIIMMHU HaBBIKAMHU UCCIIEA0BATENbCKOM 1€ATEIbHOCTH;

6) ¢usnueckoe Bocnuranme, GopMHUpPOBAHHE KYJIbTYPbI 310POBbSI H 3MOIMOHAJIBLHOIO
Os1aronosyqusi:

TOTOBHOCTHIO TMPUMEHSITh MaTEMaTHYECKHUE 3HAHUS B HHTEpPECaX CBOETO 3/0POBbs, BEIACHUS
310pOBOTO OoOpa3a XH3HU (3A0OPOBOE MHUTAHHME, COATAaHCUPOBAHHBIM PpEXUM 3aHATUH M OTIbIXA,
perynsapHas ¢uznyecKas akTUBHOCTE), C(hOPMHUPOBAHHOCTHIO HAaBbIKA peieKCHH, TPU3HAHUEM CBOETO
mpaBa Ha OMMOKY M TAKOTO e TpaBa JAPYroro 4YeIOBeKa;

7) 3K0JI0ruYecKoe BOCIIUTAHME:

OpUEHTaIMell Ha NPUMEHEHHWE MAaTeMaTHYeCKHX 3HAHWM JUIs pelieHus 3aaad B o0yacTu
COXPaHHOCTH OKpPYXalolel Cpe/ibl, INIAHUPOBAHUSI IOCTYIIKOB U OIIEHKH UX BO3MOXHBIX MTOCJIEICTBHUI
JUISL OKPY>KArOIIEH Cpefibl, 0OCO3HAHUEM TII00aTBbHOTO XapaKTepa dKOJIOTHUECKUX MPOoOIeM u MyTel ux
pelIeHus;

8) ajanTanmns K M3MEHAIUMCS YCJIOBUSIM COLMATbHOM M PUPOJAHOM Cpebl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIOBHUSIX HEONPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH Yepe3 MPAKTUUECKYIO IeATeTbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y IPYTUX JTIOJEH,



nproOpeTaTh B COBMECTHOM JEATEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETECHIIMU U3 OIBITA APYTHX;

HE00X0AMMOCTHIO B (POPMHUPOBAHUYU HOBBIX 3HAHUH, B TOM 4Hcie (GOpMyTupoOBaTh UICH, TOHATHS,
TUMOTE3bl 00 OOBEKTaX W SBICHHUSX, B TOM YHCJIE paHee HEM3BECTHBIX, OCO3HABaTh ACPUIUTHI
COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, INIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYallMIO, BOCIIPUHHUMATh CTPECCOBYIO CHUTYALUIO Kak
BBI30B, TpPEOYIOUIM KOHTPMEp, KOPPEKTUPOBaTh TNpPUHHMAEMble pEIICHUS ©  JICHCTBHUA,
(GbopMyIHpPOBATh M OIICHUBATH PUCKHU U MOCIEICTBUS, (HOPMUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/bHBIE YHUBEPCAJIbHLIC y‘leﬁHbIe JeHCTBUSA

Ba3oBble Jjornueckue aeicTBHA:

® BEISIBIISITH U XapaKTePU30BaTh CYIIECTBECHHBIC MPU3HAKA MATEMAaTHUYCCKUX OOBEKTOB, MOHSTHIH,
OTHOUICHMH MEeXAy THOHATUAMHU, (HOPMYIHUPOBATh OMNpPENEICHUs] TOHSATHI, YCTaHaBIMBAThH
CYIIECTBEHHBIA MPHU3HAK KJIacCU(UKAIMKA, OCHOBAHUS JUIsl OOOOIICHWS M CpPaBHEHUsS, KPUTCPUU
MIPOBOJIMMOTO aHAJIN34;

® BOCIIPHHMMATh, (OPMYJIMPOBATh W MPEOOpPa3OBBIBATH CYKICHHS: yTBEPAHUTEIbHBIC U
OTpUIATEIIbHBIC, SAMHIYHBIC, YACTHBIC U OOITUE, YCIIOBHBIC,

® BEISIBIISITH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U IPOTHUBOpEYHsI B (haKTax, NaHHBIX,
HAOJNIOZICHUSAX W YTBEPXKIACHUSAX, TMpejiaratb KPUTEPUU JUIsl BBISIBJICHUS 3aKOHOMEPHOCTEH U
NPOTUBOPEUHNIL;

e [eJlaTh BBIBOABI C HCMOJB30BAaHUEM 3aKOHOB JIOTHMKH, JEAyKTUBHBIX M HWHIYKTHBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

e pa3OupaTh JI0Ka3aTeIbCTBA MAaTEeMAaTHYECKUX YTBEPXKACHUH (MpPSIMbIE U OT MPOTUBHOTO),
MPOBOJAMUTH CaMOCTOSITENIbHO HECJIOXKHBIE JI0Ka3aTeIbCTBA MaTeMaTH4ecKuX (aKTOB, BBICTPaWBATh
apryMEeHTallUI0, PUBOIUTH TPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHNUS;

® BEIOMpATh CHOCO0 perieHus yd4eOHOM 3ahauu (CpaBHUBATh HECKOJIBKO BAapUAHTOB PEIICHUS,
BBIOMPATh HanOOJIee MOIXOAIIUN C YYETOM CAaMOCTOSATEIBLHO BBIICTIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBareibcKkue AeiCTBUA:

® IICTIOJIb30BAaTh BOMPOCHI KaK HCCJIEAOBATEIbCKUN WHCTPYMEHT TO3HAHUA, (POPMYyIUpPOBATH
BOIPOCHI, (DUKCUPYIOIIHME TPOTUBOpPEUHE, MPOOIEMY, CAMOCTOSITEIBLHO YCTaHABIMBATH HCKOMOE M
naHHoe, GOPMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOO MO3UIINIO, MHEHHUE;

® IPOBOJINTH IO CaMOCTOSITEIBHO COCTABIICHHOMY IIJIaHY HECJIOXKHBIN SKCIEPUMEHT, HEOOJBIIO0e
HCCJIEIOBAHKE 10 YCTAHOBIEHUIO OCOOEHHOCTEH MaTeMaTHUeCKOro 00bEKTa, 3aBUCUMOCTEH 0ObEKTOB
MEXIy COOO0M;

® CaMOCTOSITENIbHO (OPMYNIHUPOBaTh 0000IIEHHST M BBIBOABI IO pe3ylbTaTaM MPOBEAEHHOTO
HAOJIOZICHUS, MCCIEOBAaHUsS, OIEHUBATh JOCTOBEPHOCTh IOJYyYEHHBIX pPE3yJbTaTOB, BBHIBOJIOB M
00001IeHN];

® IPOTHO3UPOBATh BO3MOXKHOE PA3BHUTHE IMPOIECCA, a TAKKE BBIJIBUTATH MPEATOI0XKEHHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

® BLISIBJISITH  HEJIOCTATOYHOCTh M W30BITOYHOCTH WMH(OpPMAIUM, JTaHHBIX, HEOOXOIWMBIX IS
pELIeHUs 3a1a4H;

® BLIOMpaTh, aHAJTU3UPOBATH, CHCTEMATH3UPOBATh U MHTEPIIPETUPOBATh WH(OPMAITUIO PA3TMUHBIX
BUJIOB U (hOPM TMpeICTaBICHMUS;



e BEIOMpaTh (opMmy TpencTaBicHHs WHGOPMAIMU W WIUIIOCTPUPOBATH pelIaeMble 3ajadu
cXeMaMH, AruarpaMMaMu, HHOU TpaduKoil 1 MX KOMOWHAIHSIMU;

® OIICHWBATh HAJNE&KHOCTE HWHPOPMALMU TI0 KPHUTEPHUSM, NPEIIOKECHHBIM YYHUTEIEM WU
c(OPMYITUPOBAHHBIM CAMOCTOSITEIHHO.

KoMMmyHUKaTHBHBIE YHHBeEpPCcAIbHbIE YUeOHbIE el CTBHUS:

® BOCIIPUHUMATH U (hOPMYJIHPOBATH CY)KICHHS B COOTBETCTBHH C YCIOBUSIMH M IEJISIMH OOIIICHHUS,
SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX W NMUCHMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHUSI 10 X0y PEIICHHS 3a/1a4l, KOMMEHTHPOBATh MOJyUYEHHBIA PE3ybTaT;

B Xo7c OOCYXIEHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYKZaeMOW TeMbl, MPOOIEMBI,
pemaeMoil 3aavd, BBICKA3bIBaTh HJICH, HAICJICHHBIC HAa IIOWCK PEIICHHS, COIOCTABIIATH CBOU
CYXKJICHUSI C CYXICHUSMH JIPYIHMX YYaCTHUKOB JHAajora, OOHapy)XMBaTh pa3IndMe MU CXOJCTBO
MO3UINH, B KOPPEKTHOH opMe GOpMYyIUPOBATH Pa3HOTIIACHS], CBOM BO3PAKEHUS;

® [IPEICTABIATh PE3YJAbTAThl PpEIICHUS 3aJa4d, OKCICPUMEHTa, WCCICIOBAHUs, TPOCKTa,
CaMOCTOSITCIILHO BBIOMpATh (PopMarT BHICTYIUICHHS C YYETOM 3aJad MPE3CHTAIMH U OCOOSCHHOCTEH
ayJIUTOPUH;

®[IOHUMATh W UCIOJL30BaTh TMPEUMYIISCTBA KOMAHIHONH W WHIMBUAYAIBHOH pabOTHl IpH
pelIeHnH y4eOHBIX MAaTEeMaTHICCKHX 33]1a4,

® IPUHUMATH 11€]Th COBMECTHOU ACSITEILHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW PabOTHI,
pacrpenesiaTh BUAbl pa0doT, JTOTOBAPUBATHCS, OOCYKIATh MPOLECC M Pe3yiIbTaT paboThl, 0000IIATh
MHEHHS HECKOJIbKUX JIFOJICH;

® y4acTBOBaTh B TPYIIOBBIX (opmax paboTel (0OCYXIeHHs, OOMEH MHEHUSIMH, MO3TOBBIE
HITYPMBI U JPYTHUE), BHIMOIHATH CBOK YacTh pabOThl U KOOPJUHUPOBATH CBOM JICHCTBHS C JPYTUMHU
YICHaMH KOMAaHJbI, OIICHMBATh KAa4yeCTBO CBOETO BKJIaJa B OOMMA TPOAYKT IO KPUTEPHSIM,
c(OpMYJIMPOBAHHBIM YYACTHHKAMU B3aUMOJICHCTBHS.

PeryasiTuBHbIe yHHBepcaJdbHbIe YUeOHbIE AeiiCTBUS

Camoopranuzanmusi:

® CAaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pelleHHs 3ajaud (I ero 4acTh), BbIOUpPATh
CHoco0 pemieH st ¢ y4€TOM UMEIOIIMXCSl PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBATh
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHHI C YIETOM HOBOM HH(OpMAIUH.

CaMOKOHTPOJIb, SMOLMOHATBbHbI HHTEJIEKT:

®BIAJECTh CIOCOOAMU CaMOINPOBEPKH, CAMOKOHTPOJS Tpolecca U pe3ylnbTara pelieHus
MaTeMaTHYeCKON 3ajjauu;

® [IPEBU/ICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH TIPH pEUICHWW 3a]a4d, BHOCHUTH
KOPPEKTHBBI B JIEITEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAlIEHHBIX OIIMOOK, BBISIBICHHBIX
TPYIHOCTEH;

® OIICHUBAaTh COOTBETCTBUE pe3yjibTaTa JESITEIbHOCTH IIOCTABIEHHOM LEIM U YCJIOBHUSM,
OOBSICHATH TPUYMHBI JOCTHKCHUS WIM HEAOCTIDKEHHS IIeTH, HaXOAWTh OIMMOKY, NaBaTh OIICHKY
NPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATHI
K xonIty 00yuenus B 5 kijiacce 00yJaromuics MOTyIUT CICIYIONHE TPEIMETHBIC PE3YJIbTATHI:

Yuciaa 1 BLIYUCJIEHUA
[ToHuMmath W MPaBUIBHO YHOTPEONATH TEPMHUHBI, CBS3aHHBIE C HATYpadbHBIMU YHCIAMH,



OOBIKHOBEHHBIMU U JIECATUYHBIMU JAPOOSIMHU.

CpaBHHMBaTh M YHOPSIOYMBATH HAaTypalbHbIE YKCIA, CpPaBHUBATh B MPOCTEHIIMX CIIydasix
OOBIKHOBEHHBIE IPOOH, AECATHUHBIC IPOOH.

COOTHOCHTHh TOUYKY Ha KOOPJAMHATHOW (YUCIIOBOW) MPSMON C COOTBETCTBYIOIIMM €M YHCIOM H
n300paxkaTh HaTypaIbHbIC YKCIIa TOUKAMHU Ha KOOPJIMHATHOU (UHUCIOBOM) MPSAMOIA.

BrimonuaTe apudmMernueckue ASWCTBUS C HATYPAJIbHBIMHU YHUCIAMHU, C OOBIKHOBEHHBIMH JAPOOSMHU
B [IPOCTEUINX CIIyYasix.

BrInonHATE IPOBEPKY, NPUKUJIKY PE3YJIBTATA BBIYUCICHUN.

OKpyrisaTh HaTypaJIbHbIE YUCIIA.

Pemenne TekcToBBIX 32124

Pemate TeKkcTOBBIE 337auM apU(PMETHUYECKUM CIIOCOOOM M C TOMOIIBI0 OPTaHU30BAHHOTO
KOHEYHOTro niepebopa BceX BOZMOKHBIX BAPUAHTOB.

Pemwate 3amaum, coaepkamiyme 3aBUCUMOCTH, CBSI3bIBAIOIINAE BEJIUYUHBI: CKOPOCTh, BpEMH,
paccTosiHue, 11€Ha, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKUE 3alIUCH, CXEMBbI, TAOJIUIbI, 0003HAYEHUSI IPH PELICHUU 3a]1a4.

[lonb30BaTbCcsi OCHOBHBIMHM €IMHHUIIAMH HM3MEPEHUS: IEHbI, MAacChl, PAcCCTOSIHUS, BPEMEHH,
CKOPOCTH, BbIpaXaTh OJJHU €JUHULIbI BEJIMYUHBI YEpPE3 JIPYyTHUE.

W3BnekaTh, aHATU3UPOBaTh, OLEHUBATh HWH(POPMAIMIO, TMPEICTABICHHYI0 B Tabimuie, Ha
CTOJI0UATON JAMarpaMMe, MUHTEPIPETUPOBATH IMPEICTABICHHbIE JaHHBIEC, HUCIIOJIB30BATH JIaHHBIE MpU
pelIeHnu 3a1a4.

Harnsinaasi reomerpus

[lonb30BaTbcs rEOMETPUUECKUMM  MOHATHSMM: TOYKa, IMpsMasi, OTPE30K, Jyd, Yrodi,
MHOT'OYT'OJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBomuT, mpuUMEpbBl OOBEKTOB OKPYXAIOUIEr0 MHpa, UMEmUX (opMy H3YyYEHHBIX
FEOMETPUUECKUX Uryp.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIVIAMU: BEPILIHMHA, CTOPOHA, C MHOTOYTOJIbHUKAMU:
yroJi, BepIlIMHA, CTOPOHA, IUaroHaib, C OKPY>KHOCTBIO: painyc, AUaMeTp, LIEHTP.

N300pakaTh HM3ydyeHHbIE TeoMeTpuyeckue (UIrypbl Ha HEITMHOBAHHOM M KjeTdyaTtoil Oymare c
MIOMOUIBIO HUPKYJIS U TUHENKH.

HaxomuTh JIMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHHEM C IOMOIIbIO JIMHEHKH, CTPOUTH
OTPE3KH 3a/1aHHOM JITMHBI; CTPOUTH OKPYKHOCTb 33JJaHHOTO pajuyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIJIOB IIPSAMOYTOJBHUKA, KBajapaTa JUlsl MX IOCTPOEHUS,
BBIYMCIICHUS TUIOIIAIN U TIEPUMETpA.

Boeruncnsate mepuMerp M IUIOMIAAb KBajpara, NPSAMOYrojbHUKA, (UIYp, COCTaBJIEHHBIX U3
IPSIMOYTOJIBHUKOB, B TOM 4yHclie QUTyp, N300paKEHHBIX Ha KJIeT4aTol Oymare.

[Tonb30BaTbCsl OCHOBHBIMUA METPUUYECKUMH €IMHHUIIAMU U3MEPEHHUS IJIMHBI, IUIONIA/IA; BhIPAXKaTh
OJIHU €VHUIIBI BEJINYMHBI YEPE3 APYTHE.

Pacnio3znaBate mapamienenunesn, Ky0, HCIOJIb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, peOpo, rpaHb,
M3MEpEeHUs, HaXOUTh U3MEPEHNUs Napajuienenumnena, Kyoa.

Bbruucnare 06béM  KybOa, mnapajuienenunesna IO 3aJaHHBIM H3MEPEHUsM, TO0Jb30BATHCS
€IMHUIIAMU U3MEPEHus 00bEMa.

Pemarp HecnoxHble 3a7adydl Ha H3MEPEHHE TE€OMETPUYECKHX BEJIMYMH B MPAKTUYECKUX
CUTYaLUsX.

K koHIty 00y4eHus B 6 kjacce 00y4aroImuics MOIyduT CaelyIomue NpeIMETHbIE Pe3yIbTaThl:

Yucia v BbIYUCTICHUA

3HaTh U MOHUMATh TEPMHUHBI, CB3aHHbIE C PA3IMUYHBIMHU BUJAMH YHCENl U CIIOCO0aMU MX 3aIHCH,



MePEXOUTH (€CIIU ATO BO3MOXKHO) OT OJHOM (POPMBI 3aITMCH YUCIIA K IPYTOH.

CpaBHUBATh U YHNOPSAJOYMBATH IIENIbIE YUCIIA, OOBIKHOBEHHBIC U JIECATUYHBIC IPOOU, CPAaBHUBATH
YKCJla OJJHOTO U Pa3HbIX 3HAKOB.

BoimonHsATe, coderas yCTHbIE W NHCbMEHHbIE MPUEMBI, apudmMeTnyeckue JEHCTBUS C
HATYpaJIbHBIMU U LIEJIBIMU YHCIIAMU, OOBIKHOBEHHBIMH U JIECSITUUHBIMU IPOOSMU, MOJTOKUTEIbHBIMU U
OTPULIATEIILHBIMU YHCIIAMH.

BoluucisaTe 3Hau€HHS YHUCIIOBBIX BBIPAKEHUM, BBIMOJHATH MPUKUAKY U OIEHKY pe3yJjbTara
BBIUMCJICHUM, BBINOJHATH NPEOOpa3OBaHUS UYUCIOBBIX BBIPAKEHM Ha OCHOBE CBOWCTB
apu(pMETUUECKHUX JICHCTBUM.

COOTHOCUTHh TOYKY Ha KOOPIWHATHOW MPSIMON C COOTBETCTBYIOIIMM €H YHCIOM U H300pakaTrh
YKCJIa TOYKAMU Ha KOOPJAMHATHOU MPSMOM, HAXOAUTh MOJYJIb YKCIA.

COOTHOCHUTH TOUYKHU B MPSMOYTOJIBHOM CHCTEME KOOPAUHAT C KOOpAUHATAMU ITOU TOUKHU.

OKpyTJISTh LIeJIble Yhcia U JEeCATHYHbIE IPOOH, HAXOIUTh MPUOIKEHHUS YUCEl.

YucnoBbie 1 OyKBeHHbIE BbIPAKEHUS

[Tonumars U ynoTpeOsiTh TEPMUHBI, CBS3aHHBIE C 3aMChIO CTEMCHHU YKCTIa, HAXOAUTH KBaJapaT U
Ky0 4yuclia, BEIYUCISTH 3HAUEHUS YHCIIOBBIX BBIPAXKEHUMN, COJEPIKAIIUX CTETICHU.

[lonb30BaTbcs MNpU3HAKAMM JI€IMMOCTH, PAaCKJIaIblBaTh HaTypajlbHbIE 4YHCIAa Ha IPOCThIE
MHOKUTEH.

[Tonb3oBaTbcs MacITaboOM, COCTABISATH TPOMOPIIMU U OTHOILLIECHUSI.

Hcnonb3oBate OyKBBI [Uisi 00O3HAYEHHUS YHCENl MPU 3alMUCH MaTEeMAaTHYECKUX BBIPAKEHU,
COCTaBJIATh OYKBEHHBIC BBIpAXKECHUS W (HOPMYJIbI, HAaXOIWUTh 3HAUCHHUs OYKBEHHBIX BBIPAKCHHUH,
OCYIIECTBIISISE HEOOXOIMMBIE TTOICTAHOBKH U TIPE0Opa3OBaHMS.

HaxonuTh HeM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Penrenune TeKCcTOBLIX 32724

Pemrate MHOTOIIIarOBBIE TEKCTOBBIE 33/1a4U apUPMETHIECKUM CITOCOOOM.

Pemarp 3amaum, CBA3aHHBIE C OTHOIIEHUEM, MPONOPLHMOHAIBHOCTHIO BEJIWYMH, MPOLEHTaMH,
pelaTh TpU OCHOBHBIE 3a/1a4i Ha JPOOU U MPOLEHTHI.

Pemarp 3amaum, conepskamye 3aBHCHUMOCTH, CBSI3BIBAIOIIME BEJIWYMHBI: CKOPOCTb, BpeMH,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOMMOCTh, IPOU3BOIUTENILHOCTD, BpeMsl, 00BEM paboThl, UCTIONb3YS
apu@meTnyeckue JIEHCTBUSA, OLEHKY, MPHUKUAKY, IOJb30BaThCA  €IMHULAMU  HU3MEpPEHUs
COOTBETCTBYIOINX BEJIWYMH.

CocTtaBisaTh OYKBEHHBIE BBIPaKEHHS 110 YCIOBHIO 3a/1a4H.

W3Bnekaty wuH(bOpMaIuioo, NpPENCTaBIEHHYI0 B TaOJIWIAX, HA JWHEWHOW, CTONOYATON WIIH
KpYroBoW Juarpammax, MHTEpIPETHUPOBATh NPEICTABICHHbIE JaHHbIE, UCIOJIb30BaTh JAaHHbIE MpU
pelIeHnN 3a1ay.

[IpencraBnsaTh HHGOPMAIHMIO ¢ TOMOIIBIO TAOIULL, TUHEHHOM U CTOJIOUATON AUarpamMM.

Harnsignas reomerpust

[IpuBonuTe mnpuMEpbl OOBEKTOB OKPYXKAIOIIETO MHUpa, HUMEIMMNX (OpMy H3YYEHHBIX
reOMETPUYECKUX MIIOCKUX U MPOCTPAHCTBEHHBIX (PUTYP, IPUMEPHI PaBHBIX U CHMMETPHUHBIX (PUTYD.

N300pakaTh ¢ MOMOUIbIO LUPKYJS, JUHEHKH, TPAaHCHOPTHpA HA HEIMHOBAHHOM W KJIETYaTOU
OyMmare U3y4eHHbIE TUIOCKHE TeoMeTprUYecKue GUrypsl U KOHPUrypauu, CHMMETPUYHbIE (PUTYPHI.

[Tonb30BaTbcs TEOMETPUYECKMMM TOHSATHSMHU: PAaBEHCTBO (UTYp, CHUMMETpPHs, HCIIOJIb30BATh
TEPMHHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEN: OCh CUMMETPHUH, LIEHTP CUMMETPHH.

HaxoauTe BENWYMHBI YIJIOB M3MEPEHUEM C MOMOIIBIO TPAHCIIOPTHPA, CTPOUTH YIJIbI 3aJaHHOMN
BEJIMUMHBI, [10JIb30BAThCA MPHU PELICHUH 3a/1ad rpaJlyCHONM MEpOH yIJIOB, Paclio3HaBaTh HA YEPTEKAX



OCTPBIN, MPSIMOH, pa3BEPHYTHIN U TYNOH YTJIBI.

BoruucisaTe JIMHY JTOMaHOW, IEPUMETP MHOTOYT'OJIbHHUKA, TOJIb30BaThCS €AMHUIIAMU HU3MEPEHUs
JUTMHBI, BBIpAXXaTh OJJHU €AMHUIBI U3MEPEHUS JJIMHBI Yepe3 JIpyTHUe.

Haxomuts, ncnomnb3ys 4epTExKHbIE UHCTPYMEHTBI, PACCTOSHUSA: MEXY ABYMS TOYKaMH, OT TOYKU
JI0 TIPSIMO, JUIMHY IYTH HA KBaIpaTHOU CETKE.

Berancnsate momans Guryp, COCTaBICHHBIX M3 MPSIMOYTOJLHUKOB, UCIOJIB30BaTh pa30OMEeHUE Ha
NPSIMOYTOJIBHUKY, Ha paBHBIE (QUTYPHI, JOCTpaWBaHWE JIO TPSIMOYTOJbHUKA, TOJ30BATHCS
OCHOBHBIMH €AMHHUIIAMUA U3MEPEHHUS IUIOIIAU, BEIPAXKaTh OJHU €AMHULIBI U3MEPEHHS TUIOUIAIN Yepe3
IpyTue.

PacrioznaBaTh Ha MOJENSX W U300paXKCHHUSIX NHPAMUAY, KOHYC, IUJIMHIAP, HCIOJIb30BaTh
TEPMHHOJIOTHIO: BEpIIMHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N300paxaTh Ha KJIeT4aToi Oymare IpsiMOYTOJIbHBIN Mapajieenure].

Boruncnsate 00bEM  IPSIMOYTOJIBHOTO Mapajuieenunena, Ky0a, IOJb30BaTbCd OCHOBHBIMU
€IMHULIAMU U3MEPEHUST 00BEMA;

Pemate HecioKHBIE 3a7aud Ha HAXOXKICHUE TEOMETPUUECKUX BEIMYUH B MPAKTHYECKUX
CUTYallUsX.



TEMATHYECKOE INTAHUPOBAHHE

5 KIIACC
KoauuecTBO 4acoB 3JI€KTpOHHbIe

Ne HaunmeHoBaHue Ipakru- (uadpoBbHIE)

n/m  PAYICIOBMTEM Bcero KonTpoakneie yeckHe oOpa3oBaTeJibHbI
NPOrpamMMbl padoThbI paGoTI e pecype
HarypanbHbie uncna. bubmuorexa [JOK

1 JlevicTBus ¢ 43 3 0 https://m.edsoo.ru
HATYPaIbHBIMH YHCIAMH [7f4131ce
Harnsnnas reomerpus. bubmaorexa LIOK

2 MBI HA. TTOCKOCTI 12 1 2 https://m.edsoo.ru

[7f4131ce
bubnuoreka [{OK
3 OOBIKHOBEHHBIE IPOOH 48 2 0 https://m.edsoo.ru
[7f4131ce

Harnsnuaas reomerpus. bubmorexa LIOK

4 MHOFOYrobHMKH 10 1 1 https://m.edsoo.ru
[7f4131ce

bubnunoreka LIOK

5 JlecaTuanblie ApoOU 38 1 0 https://m.edsoo.ru

[7f4131ce
Harnsingnas reomerpus. Bu6mmoteka [JOK

6 Tena u purypsr B 9 1 1 https://m.edsoo.ru
MIPOCTPAHCTBE [7f4131ce
ToBTopene i bubmmoreka IIOK

7 0GoGImIeHHE 10 1 1 https://m.edsoo.ru

[7f4131ce
OBIIEE KOJIMYECTBO 170 10 5

YACOB I10 ITPOTPAMME
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6 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
No HaumeHoBaHue Ipakru- (wnbpoBbIe)
n/m  PAVICIOBMTEM Bcero Kourpoapurie YyecKue o0pa3oBaTe/ibHbI
NMPOrpamMMbI padoThbI paGoTnI e pecypebl
bubnunoreka LIOK
1 HarypanbHblie yncia 30 0 https://m.edsoo.ru
[7f414736
Harnsnnas reomerpusi. bubmorexa [IOK
2 TIpsIMBIS Ha TTOCKOCTH 7 0 https://m.edsoo.ru
[7f414736
bubnunorexa LIOK
3 Jlpobu 32 1 https://m.edsoo.ru
[7414736
Harnsnnas reomerpusi. bubmorexa [OK
4 Cuvverpus 6 1 https://m.edsoo.ru
[7f414736
bubnuoreka [{OK
5 Beipaxkenus ¢ OykBamu 6 0 https://m.edsoo.ru
[7f414736
Harnsnnas reomerpus. Bubmuorexa LHOK
6 DUryp! Ha MI0CKOCTH 14 1 https://m.edsoo.ru
[7f414736
ITonoxurenbHbIE U bubmorexa LIOK
7 OTpHIATeNbHbIE YHCTa 40 0 https://m.edsoo.ru
[7f414736
bu6nmorexa LIOK
8 [MpencraBneHne qaHHBIX 6 1 https://m.edsoo.ru
[7f414736
Harmsnnas reomerpus bubmorexa LHOK
9 Duryph B HpOCTpaHCT'Be 9 1 https://m.edsoo.ru
[7414736
[ToBTOpEHMUE, bubnmnoreka HOK
10 0000111EHHE, 20 0 https://m.edsoo.ru
CHCTEMATH3AIIH [7T414736
OBIIEE KOJIMYECTBO 170 5

YACOB I10 ITPOTPAMME
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PABOYAS ITIPOT'PAMMA YYEFHOI'O KYPCA
«AJITEBPA» B 7-9 KJIACCAX

INHOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISIeTCST OJHMUM W3 OINOPHBIX KYpPCOB OCHOBHOIO 0OmIero o0pa3oBaHMsA: OHA
o0OecrieunBaeT M3yuyeHUE IPYTUX IUCLUIUIMH, KAK €CTECTBEHHO-HAyYHOTO, TaK U T'yMAaHUTApHOIO
LIUKJIOB, €€ OCBOCHHME HEOOXOOMMO [UIi NPOJODKEHUS OOpa3oBaHUS W B IIOBCEAHEBHOM >KH3HU.
Pa3Butue y o0yuaromuxcs HayqHbIX PEICTaBICHUI O IPOMCXOXKACHUHU U CYLTHOCTH alre0pandeckux
abcTpakuuid, crmocobe OTpaKeHUsT MATeMaTHYeCKOW HAyKOW SIBICHMH W TPOIECCOB B NPUPOAE U
o011ecTBe, POJIM MATEMAaTHIECKOTO MO/ICTMPOBAHNUS B HAYYHOM MTO3HAHUU M B IPAKTUKE CLIOCOOCTBYET
(OpPMHPOBAHNIO HAYYHOTO MHPOBO33PEHUS U KAueCTB MBILIUICHUS, HEOOXOAUMBIX Ui aJalTalud B
coBpeMeHHOM Itu(dpoBoM obmiecTBe. M3yueHnue anreOpbl obecreurnBaeT pa3BUTHE YMEHUS HAOI01aTh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIUICHHUS, CHOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOHM JICHCTBHSI M BBIBOJBL, (DOPMYTUPOBATH YTBEPKICHUSI.
OcBoenne kypca aiaredOpbl 00ecHeuMBaeT pa3BUTHE JIOTUYECKOTO MBIIIICHUS OOYYalOIIMXCS: OHHU
UCMOJNB3YIOT JEAYKTHUBHBIE W MHIYKTUBHBIE pacCyXJeHHs, OO0OOIIeHHe U KOHKPETHU3aLHUIO,
abctparupoBanne u aHajoruto. OOydeHme anreOpe MpeanonaracT 3HAYUTEIbHBIA 00BEM
CaMOCTOSITENIbHOM 1€ATEIbHOCTH 00YUaIOLIUXCsl, I03TOMY CaMOCTOSITEIbHOE PELLIEHUE 3a]1a4 SIBJISIETCS
peanu3anyen AeaTelbHOCTHOTO IPUHIUIA 00yYSHHUSL.

B crpykType mporpammbl ydeGHOro Kypca «AureOpa» Juisi OCHOBHOIO oOIIero oOpa3oBaHUS
OCHOBHOE MECTO 3aHHMMAIOT COJAEPKATEIbHO-METOANYECKUE JUHUM: «Uucina U BBIYUCICHUSY,
«AnreOpanyuecKkue BBIPAKCHHUS», «YpaBHEHHS W HepaBeHCTBay, «Dynkumm». Kaxmas wu3 atux
COJIepKATEINbHO-METOJUUECKUX JIMHUNA pPa3BUBAETCS Ha MPOTSHKEHUM TPEX JIET M3Y4YEeHUs Kypca,
B3aUMOJICHCTBYSl C JpYrMMHU €ro JuHUsAMH. B Xoze wu3ydeHuss ydyeOHOro Kypca oOydaromumcs
INPUXOJUTCS JIOTUYECKU PacCy’KIaTh, MCIOJIb30BATh TEOPETHUKO-MHOXKECTBEHHBIN s3bIK. B cBsA3M ¢
3TUM B IMpOrpaMMy Y4eOHOro Kypca «Anredpa» BKIIOYEHbl HEKOTOpPHIE OCHOBBI JIOTHKH,
IpEe/CTaBICHHbIE BO BCEX OCHOBHBIX paz/ellax MaTeMaTHMYecKOro oO0pa3oBaHMs U CIIOCOOCTBYOIME
OBJI/ICHUIO O0YyYarOIMMHUCS OCHOB YHHMBEPCAJIBHOI'O MaTeMaTH4ecKoro s3blka. CopaepikaTenbHOU U
CTPYKTYpPHOM 0COOEHHOCTBIO Y4eOHOT0 Kypca «Anredpay sBIseTCs €ro MHTErPUPOBAHHBIN XapakTep.

Copnepxanue nuHUM «Yuciaa W BBIYHUCICHUS» CIYKUT OCHOBOM il JaJbHEWIIEro U3y4eHUus
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYaromuMXcs JIOTUYECKOTO MBIIUIEHHS, (pOPMHUPOBAHUIO
YMEHUS NOJIb30BAThCs AITOPUTMAMH, a TaKXXKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX
JUIsL TIOBCETHEBHOM KM3HU. Pa3BUTHE MOHATUS O YMCIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
CB3aHO C PAUUOHAJIBHBIMU W HUPPALMOHAIBHBIMU YHCIaMH, (OPMHUPOBAHUEM MPEACTABIECHUN O
JeMCTBUTENILHOM YHCIe. 3aBeplleHHEe OCBOEHHs YMCIOBOM JIMHUU OTHECEHO K CpeJHeMy oOiiemy
00pa3oBaHUIO.

Copepxanue AByX aiareOpanyeckux JUHUM — «AnreOpandeckue BhIpaXEHUs» U «YpaBHEHUS U
HEPAaBEHCTBa» CIOCOOCTBYEeT (OPMUPOBAHHMIO Y OOyYaroUMxcs MaTeMaTUYecKoro armapara,
HEOOXOAMMOro  JUIsi  pelIeHus 33Jad  MaTeMaTUKHM, CMEXHBIX MPEeIMETOB M  IMPaKTHKO-
OpUEHTHPOBaHHBIX 3amady. Ha ypoBHe OCHOBHOro o0mero oOpa3oBaHUs Y4eOHBIH MarepHuai
TPYNIHUPYETCsT BOKPYT PAaLlMOHAIBHBIX BhIpaKEHUN. AJredpa TEMOHCTPUPYET 3HAUEHHE MaTeMaTHKHU
KaK SI3bIKa JUISl TIOCTPOEHUSI MaTEMaTHUECKUX MOJIENeH, OMUCaHUs TPOLIECCOB U SIBICHUN pealbHOTO
mupa. B 3amaum oOydeHust anreOpe BXOIAT TakXKe JalbHEHIIee pa3BUTHE aJTOPUTMHUYECKOTO
MBILIIEHHUsS, HEOOXOAMMOT0, B YacTHOCTH, JUISI OCBOEHHUS Kypca HMH(OpPMATHKH, U OBJIAJCHHE
HaBbIKAMU JIEAYKTUBHBIX paccyxaeHuil. I[IpeoOpa3zoBaHne CHUMBOJBHBIX (QOPM CIOCOOCTBYET



pa3BUTHIO BOOOpaKEeHHUs, CIOCOOHOCTEHN K MaTeMaTHYECKOMY TBOPYECTBY.

Conepxxanue (hyHKIMOHAIBHO-TPApUUECKOW JMHUM HALEICHO Ha TOJy4YeHHE OO0YydaroUMMHCS
3HaHMA O (DYHKIUAX KaK BaKHECHUIIEH MaTEeMAaTHYECKOH MOJEIH Il OMHCAHHS M HCCIEIOBAHUS
pa3zHOO0Opa3HBIX MPOIECCOB U SBIECHUI B mpupoje u obuiectBe. M3yueHne marepuaia CrocoOCTByeT
pPa3BUTHIO Yy OOYYAlONIMXCS YMEHHS HCIOJIb30BaTh PA3IMYHBbIE BbIPA3UTENbHBIE CPENICTBA S3bIKA
MaTeMaTHKHd — CIJIOBECHBIC, CHMBOJHMYECKHE, Trpaduyeckue, BHOCUT BKIaJA B (OPMHpPOBAHUE
IIPEJICTaBICHUN O POJIM MATEMATUKU B PA3BUTUN LIUBUIM3ALMH U KYJIBTYPBHI.

CormacHo y4yeOHOMY IIaHy B 7-9 Kjaccax u3ydaeTcsi y4eOHbBIH Kypc «Anredpay, KOTOPBIH
BKJIIOUAET CIIEAYIOUIMEe OCHOBHBIE pa3JieNibl cofepxkaHus: «Hucna u BeIYUCIEHUs», «Aredpanyeckue
BBIPAKEHUS», «Y PABHEHUS U HEPABEHCTBA», «DyHKIIUNY.

Ha usydenue yuebHoro kypca «Anredpa» orBoaurcs 323 yaca: B 7 kiacce — 102 gaca (3 yaca B
Heneno), B 8 kitacce — 102 yaca (3 yaca B Hegento), B 9 kitacce — 119 gacos (3,5 yaca B Hezeno).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yucia 1 BBIYHCICHUSA

JlpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0] OT OAHOHN (opMbl 3amucu ApoOel K Ipyroi.
[TonsiTMe panMOHANBHOIO YHWCIA, 3aIUCh, CPAaBHEHUE, YIOPSIJAOYMBAHUE pPALMOHAIBHBIX YHCEIL.
Apudmerndeckue IeHCTBUS € pallMOHAIBHBIMU YuciIaMu. Perienue 3a1ad U3 peabHONW MPAaKTUKU Ha
4acTH, Ha IpoOH.

CreneHb ¢ HaTypaJbHBIM IOKa3aTeJeM: OINpeleieHne, Mpeodpa3oBaHne BHIPAKEHUNH HAa OCHOBE
OTIpeNieNIeH s, 3auch 00NbIUX uncel. [IporeHTsl, 3anuch MPOLEHTOB B BUJE APOOH U Ipodu B BUJE
IIPOLEHTOB. TpH OCHOBHBIC 3a/1a4y HA IPOLIEHTHI, PEIIECHUE 3a/1a4 U3 PEaIbHON IIPAKTUKHU.

IIpuMeHeHNne MPU3HAKOB AEIUMOCTH, Pa3JIOKEHNE HA MHOXKUTEIN HATYPAJIbHBIX YHACEI.

PeanbHbIe 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi 1 00paTHas MPOMOPIIMOHAIBHOCTH.

Auaredpanyeckne BbIpaKeHHs

IlepemeHHBIE, YHCIOBOE 3HAYEHUE BBIPAXKEHUS C MEPEMEHHOM. JlomycTHMBbIE 3HAYECHMUS
nepeMeHHbIX. [IpeacraBieHne 3aBUCMMOCTH MEXy BeIMYMHAMU B Buje (GopMyisl. Beruucinenus mno
dopmynam. [IpeoOpazoBanre OyKBEHHBIX BBIPAKECHUH, TOXKICCTBEHHO PABHBIC BBIPAXKCHHUS, MPaBHUIIA
peoOpa3oBaHus CyMM U TPOM3BEACHUM, MpaBUiIa PACKPBITHUA CKOOOK W TNPUBEACHUS MOJO0OHBIX
CJIaracMsIX.

CBolicTBa CTENEHU C HATYPAIBHBIM [T0KA3aTEIIEM.

Opnowienbl u MHorowieHbel. CreneHb MHorowieHa. CloXeHHe, BBIYMTAHHUE, YMHOXKEHHE
MHOT04JIeHOB. POpMYJIbl COKPAIIEHHOTO YMHOKEHMSI: KBaJJpaT CyMMBbI U KBajpaT pazHocTH. PopMmyiia
pa3HOCTH KBaApaToB. Pa3iioskeHne MHOTOUJICHOB HA MHOKUTEIIH.

YpaBHeHNsI 1 HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUS, NpaBWJa MpeoOpa3oBaHUs YpaBHEHMsS, PAaBHOCHIIBHOCTb
YpaBHEHUM.

JInneliHOE ypaBHEHHE C OJHOM IEPEMEHHOM, YUCIIO KOPHEW JIMHEMHOIO YpaBHEHUs, peLIeHUe
JUHENHBIX ypaBHEHMI. COCTaBiIeHUE ypaBHEHUN IO YCJIOBHIO 3ajaud. PelieHne TEeKCTOBBIX 3ajad C
MMOMOUIBIO YPABHEHU.

JIluneiiHoe ypaBHEHHE C JABYMsI IEepeMEHHbIMU U ero rpaduk. Cucrema JIBYX JHMHEWHBIX
YpaBHEHMI C ABYMs IepeMeHHbIMU. PemeHue cucreM ypaBHeHUI criocoOoM nojcTtaHoBKH. [Ipumepsr
pEILIEeHNs TEKCTOBBIX 3aa4 C IOMOIIBIO CUCTEM YPaBHEHHI.

DOyHKIUH

Koopaunara Touku Ha npsmoi. YucioBble NpomexyTku. PaccrosHne mexny IByMs TOYKAMM
KOOPJAMHATHOU IIPSIMOM.

[IpsmoyronbHas cuctema koopauHat, ocu Ox um Oy. AlGcumcca W OpJMHATA TOYKM Ha
KOOpAMHATHOM TuiockocTH. [Ipumepsl rpadukoB, 3agaHHbIX hopMynamu. UTeHue rpadukoB peasbHbIX
3apucumocTeil. [lonsarue ¢pynkuuu. I'paduk ¢pynkuuu. CBoiictBa ¢pyHkuuil. Jluneitnas ¢ynkuus, eé€
rpaduk. I'padux pynkuun y = [x|. I'paduyeckoe perienne IMHEHHBIX YPaBHEHUH U CUCTEM JIMHEHHBIX
YpaBHEHUM.

8 KJIACC

Yuciia 1 BLIYUCICHUSA
KBanpatuslit kopenb u3 uncia. [lonsatue o0 upparuoHaabHOM yucie. JlecsaTHUHbIe MPUOTHKCHUS
UppanroHanbHbIX Yucen. CBoiicTBa apu(METHUECKMX KBAJPATHBIX KOPHEH M HMX NPUMEHEHHE K



peoOpa30BaHUIO YHUCIOBBIX BHIPAKCHUN U BBIYUCICHUSAM. J[efiCTBUTEIbHBIC YHCIIA.

CreneHb c 1eNbIM MoKa3zaTeseM u e€ cBoiicTBa. CTaHaapTHas 3alucCh YKUCIa.

Auaredpanyeckue BbIpaKeHHs

KBanpaTHblil TpEXWIIEH, pa3I0KEHUE KBAPATHOIO TPEXWIEHA HA MHOKUTEIIH.

Anrebpanueckast 1poob. OCHOBHOE CBOMCTBO anreOpandeckoil apodu. CriokeHue, BHIUMTAHHUE,
YMHOXXEHUE, JieJIeHHe areOpanyeckux ApoOeil. ParyoHanbHble BeIpakeHUs U UX IpeoOpa3oBaHue.

YpaBHeHusI 1 HEPaBEHCTBA

KBagpatnoe ypaBHeHue, hopmysia KOpHEH KBaapaTHoro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHMI, CBONSALIMXCS K JUHEWHBIM M KBaApaTHbIM. [Ipocreifmme apoOHO-palMoHaNIbHbIE
YPaBHEHHS.

I'paduueckas MHTEpHpeTanuss ypaBHEHMH C JABYMS TIEPEMEHHBIMH W CHCTEM JIMHEHHBIX
YPaBHEHHH C JBYMS IE€peMeHHbIMH. [IpuMephl pelieHns CUCTEM HEIUMHEWHBIX YPAaBHEHHH C JBYMS
[IEPEMEHHBIMH.

Pemienue TekcToBBIX 3aa4 alreOpandeckuM CriocoOOM.

UucnoBble HEpaBEHCTBA M UX CBOWCTBA. HepaBeHCTBO ¢ OAHOW IepeMEHHON. PaBHOCHIIBHOCTB
HepaBeHCTB. JIMHeHbIE HEPAaBEHCTBA C OJHOU NepeMeHHOM. CHucTeMBbl TMHEUHBIX HEPABEHCTB C OAHON
IIEPEMEHHOM.

DOyHKIUH

[onsarue ¢pynkuun. O6macTh OnpeaesneHusl ¥ MHOKECTBO 3HaYeHUH PpyHKIMH. CrocoObl 3a1aHus
byHKIHIA.

I'papux ¢ynkumu. Urenue cBoiictB QpyHkiuu mo e€ rpaduky. [Ipumepsl rpadukoB QyHKIHH,
OTPa)KAIOIIUX PealbHbIE MPOLIECCHI.

@OyHKIUH, OMUCHIBAIONINE TPSAMYIO M 00pPaTHYIO MPONOPIIMOHAIBHBIE 3aBUCUMOCTH, UX TPa(UKH.
QOyHKIMU Yy = X2,y =x3,y = \x, y=|x|. I'padpuueckoe perieHne ypaBHEHUI U CUCTEM YpaBHEHUH.

9 KJIACC

Yuciia 1 BbIYUCICHUA

ParnonanbHble yKcia, UPpalMOHAIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUHbIE JIECTUYHBIE JAPOOH.
MHOXecTBO NeHCTBUTENBHBIX YUCENl, IeHCTBUTENbHbIE YHCIa KaKk OECKOHEUHbIE JECATUYHbIE JPOOH.
B3anMHO 0IHO3Ha4YHOE COOTBETCTBUE MEXKIY MHOKECTBOM JICHCTBUTENIBHBIX YHCEN U KOOPJAMHATHON
IPSIMO.

CpaBHeHuUe IeHCTBUTENBHBIX YHCell, apu(MEeTUYECKHE JeUCTBUS C IeHCTBUTEIBHBIMU YHCIIaMHU.

PazMepbl 00bEKTOB OKPYXKAIOLIET0 MUPA, ATUTEILHOCTh IPOLIECCOB B OKPYKAIOIIEM MHpE.

[TpuOnm:xE€HHOE 3HAUEHUE BETUYUHBI, TOUHOCTh NpubmkeHus. Okpyrienue uncen. [Ipukuaka u
OILICHKA PE3YJIbTATOB BBIYNCIICHUM.

YpaBHeHHS U HEPABEHCTBA

JInneiinoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASIIMXCS K JINHEWHBIM.

KBagparHoe ypaBHeHue. PemeHue ypaBHEHMi, CBOASAIIMXCS K KBaJpaTHBIM. buKBaapaTtHOe
ypaBHeHue. I[lpumepbl penieHuss ypaBHEHHMM TPETbEH M YETBEPTOM CTENEHEH pa3JIoKEHUEM Ha
MHOXUTEIH.

Pemenne npoOHO-panMOHANBHBIX YypaBHEHUH. PereHne TEKCTOBBIX 3ajad  anredpanyecKum
METOJIOM.

VYpaBHeHHe ¢ ABYMs IEPEMEHHBIMU U €ro rpaduk. Pemenue cucreM AByX JTMHEWHBIX YpPaBHEHUH C
JIBYMs IIEPEMEHHBIMU. PerieHue cucreM IBYX ypaBHEHUH, OJHO M3 KOTOPBIX JIMHEWHOE, a IPyroe —
BTOpOH creneHu. I'paduueckas HHTEpIIpETaLMs CUCTEMbI YpaBHEHHH ¢ IByMsI I€peMEHHBIMHU.

Pemrenne TekCTOBBIX 33714 anreOpandecKuM CrIocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PelreHne NMMHENHBIX HEPABEHCTB C OJAHOW NEPEMEHHOM. PellleHne cucTeM JIMHEWHBIX HEPABEHCTB



¢ ogHOU nepeMeHHoi. KBanpaTHeie HepaBeHCTBA. [ padudeckas nHTepIpeTamys HEPABEHCTB U CHCTEM
HEPABEHCTB C ABYMs IEPEMEHHBIMHU.

DOYyHKIUHT

KBanparnunas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapabona, KOOpAMHATE BEPIIUHEI MApadoIIbI,
0Cbh CHUMMETPHH 11apadoIbl.

Ipadukn dyskmumit: y = kx, y =kx + b, y=k/x, y=x3, y =\x, y = |x| , # ux cBoiicTsa.

YuciioBble MOCIEA0BATEIBHOCTH M POIPECCUH

[lonsiTe 4YMCIOBON MOCJIENOBATEIBHOCTU. 3aJaHHUE IOCJIEI0BATEILHOCTH PEKYPPEHTHOM
dbopmyroi u popMyIoi N-To wiIeHa.

Apudmernueckas u reomerpuueckas nporpeccur. @opMmynsl N-ro 4jieHa apuMETHUECKOW M
F€OMETPUUYECKON MTPOTrPECCUii, CyMMbI IIEPBBIX N YIECHOB.

N300pakeHne 4ieHOB apu(METHYECKOW W TEOMETPHUYECKOW MpOrpeccHid TOYKaMH Ha
KOOPJMHATHOM MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUAIBHBIA POCT. CII0KHBIE TPOLIECHTHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYHEBHOTI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yJabTaThl  OCBOGHHUS  TIpOorpaMMbl  ydeOHOro  Kypca  «Anredpay»
XapaKTEepPU3YIOTCS:

1) naTpuoTnyeckoe BOCIIUTAHUE:

MPOSIBJICHUEM HHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCHUHUCKON MaTeMaTHUKH, IIEHHOCTHBIM
OTHOUIEHUEM K JOCTHKEHUAM POCCUUCKUX MATEMATUKOB MU POCCUMCKON MATEMATUYECKOM IIKOJIBI, K
HCIIOJIb30BAHUIO ATHX JOCTHKCHHI B PYTUX HAYKaX M MPUKIAJHBIX chepax;

2) rpaxjiaHCcKoe U 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBINIOJIHEHHIO OOS3aHHOCTEH TpakJIaHWHA ¢ peaju3alvd ero Ipas,
MPEJICTABJICHUEM O MAaTeMaTHYECKHMX OCHOBAaX (YHKIIMOHUPOBAHHS PA3IHYHBIX CTPYKTYp, SBICHHIA,
POLEAYp TPAXKIAHCKOrO 0OImecTBa (HANPUMEP, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO
STUYECKHUX MPOOJIeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHHH HAayKd, OCO3HAHHUEM
BaKHOCTU MOPAJIbHO-3TUYECKUX MIPUHLUIIOB B I€ATEIbHOCTH YYEHOTO;

3) TpyaAoBOE BOCIMTAHHE:

YCTAaHOBKOW Ha AaKTHUBHOE Yy4yacTHE B PEIICHUH MPAKTUYECKHX 3a7ad MaTeMaTHYECKOM
HaIPaBJICHHOCTH, OCO3HAHHUEM BAXKHOCTH MaTEMaTHYECKOTO OO0pa3oBaHHsS Ha MPOTSHKECHUU BCEH
JKU3HU JUIA YCHEUHOW NpodecCUOHAIBHON AESTeTbHOCTH W PAa3BUTHEM HEOOXOAMMBIX YMEHHH,
OCO3HAHHBIM BBHIOOPOM U TMOCTPOCHUEM WHIWBHUIYAIbHOW TPACKTOPUU OOpa30BaHUA M KU3HEHHBIX
TUTAHOB C YIETOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHHE:

CIOCOOHOCTBIO K SMOIIMOHATIBHOMY U 3CTETUYECKOMY BOCIPHSITHIO MaTEMaTHYECKHX OOBEKTOB,
3a/1a4, PeIIeHU, pacCy>KIeHU, YMEHHUIO BUIETh MAaTEMAaTUUECKIE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

OpHUEHTAINeH B ASSITENFHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4YHBIX MPEICTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS UYe€IOBEKa, MPUPOABI U OOIIeCTBa, MOHUMAaHHEM MaTeMaTHYeCKOW HayKu
KaKk cQepbl YelnoBEUECKOM MAESITENbHOCTH, OSTaloB €€ pa3BUTUA M 3HAYMMOCTH [UJIS Pa3BUTHS
[MBWJIN3AIMU, OBJIAJICHUEM S3BIKOM MAaTEMaTUKH M MAaTeMaTHYeCKOM KYJIbTYpOH Kak CpeICTBOM
MO3HAHUS MUPA, OBJIAJCHUEM MPOCTEHIIIMMU HaBBIKAMU UCCIIE0BATENIbCKOM 1€ITEIbHOCTH;

6) ¢usnueckoe Bocnuranme, GopMHUpPOBAHHE KYJIbTYPbI 310POBbSI H 3MOIMOHAJIBLHOIO
Os1aronosyqusi:

TOTOBHOCTHIO TMPUMEHSITh MaTEMaTHYECKHUE 3HAHUS B HHTEpPECaX CBOETO 3/0POBbs, BEIACHUS
3I0pOBOTO OOpa3a >KM3HU (340pOBOE TNHUTaHHWE, COATAaHCUPOBAHHBIM PEXHM 3aHATHH M OTAbIXA,
perynsapHas ¢uznyecKas akTUBHOCTE), C(hOPMHUPOBAHHOCTHIO HAaBbIKA peieKCHH, TPU3HAHUEM CBOETO
mpaBa Ha OMMOKY M TAKOTO e TpaBa JAPYroro 4YeIOBeKa;

7) 3K0JI0ruYecKoe BOCIIUTAHME:

OpUEHTaIMell Ha NPUMEHEHHWE MaTeMaTW4YeCKUX 3HaHUW JUIsi pelieHus 3aaad B o0iacTu
COXPaHHOCTH OKpPYXalolel Cpe/ibl, INIAHUPOBAHUSI IOCTYIIKOB U OIIEHKH UX BO3MOXHBIX MTOCJIEICTBHUI
JUISL OKPY>KArOIIEH Cpefibl, 0CO3HAHUEM TII00aTFHOTO XapaKTepa dKOJIOTHUECKUX MPOoOIeM u MyTel ux
pelIeHus;

8) ajanTanus K M3MEHAIUMCS YCJIOBUSM CONMATbHOM M MPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIOBHUSIX HEONPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH Yepe3 MPAKTUUYECKYIO JeATeIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y IPYTUX JIFOACH,



nproOpeTaTh B COBMECTHOM JEATEIbHOCTH HOBBIE 3HAHNUS, HABBIKM M KOMIIETEHIMM U3 OMbITA APYIHX;

HE00X0AMMOCTHIO B (POPMHUPOBAHUYU HOBBIX 3HAHUH, B TOM 4Hcie (GOpMyTupoOBaTh UICH, TOHATHS,
TUMOTE3bl 00 OOBEKTaX W SBICHHUSX, B TOM YHCJIE€ paHEe HEM3BECTHBIX, OCO3HABaTh AC(HUIIUTHI
COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYallMIO, BOCIIPUHHUMATh CTPECCOBYIO CHUTYALUIO Kak
BBI30B, TpPEOYIOUIMA KOHTPMEp, KOPPEKTHUPOBATh MPHUHUMAEMbIE pELICHHWS W  JCeHCTBUS,
(GbopMyIHpPOBATh M OIICHUBATH PUCKHU U MOCIEICTBUS, (HOPMUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/bHBIE YHUBEPCAJIbHLIC y‘leﬁHbIe JeHCTBUSA

Ba3oBble Jjornueckue aeicTBHA:

® BLISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIC NMPU3HAKA MATEMATHUYECKUX OOBEKTOB, MOHSTHM,
OTHOUICHMH MEeXAy THOHATUAMHU, (HOPMYIHUPOBATh OMNpPENEICHUs] TOHSATHI, YCTaHaBIMBAThH
CYIIECTBEHHBIA MpPHU3HAK KJIAcCU(UKAIMKA, OCHOBAHUS JUIsI OOOOIICHWS W CpPaBHEHUsS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN34;

® BOCIIPHHUMATh, (OPMYJIIMPOBATh H MPEOOPA30BBIBATH CYXKICHHS: yTBEPAUTCIbHBIC U
OTpUIATEIIbHBIC, SAMHIYHBIC, YACTHBIC U OOITUE, YCIIOBHBIC,

® BEISIBIISITH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MTPOTUBOpEUHs B (DaKTax, JaHHBIX,
HAOJNIOZICHUSAX W YTBEPXKIACHUSAX, TMpejiaratb KPUTEPUU JUIsl BBISIBJICHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHN;

e [eJlaTh BBIBOABI C HCMOJB30BAaHUEM 3aKOHOB JIOTHMKH, JEAyKTUBHBIX M HWHIYKTHBHBIX
YMO3aKJIFOUEHHM, YMO3aKJIFOUEHH 110 aHAJIOTUH;

e pa3OupaTh JI0Ka3aTeIbCTBA MAaTEeMAaTHYECKUX YTBEPXKACHUH (MpPSIMbIE U OT MPOTUBHOTO),
MPOBOANTH CaMOCTOSITENIbHO HECIOXHbBIE JI0Ka3aTeIbCTBA MaTeMaTH4eCcKHX (aKkTOB, BBICTPauWBaTh
apryMEeHTallUI0, PUBOIUTH TPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHNUS;

® BEIOWpATh CHOCOO perieHus y4eOHOM 3ahauu (CpaBHUBATh HECKOJBKO BAapUAHTOB PEIICHUS,
BBIOMPATh HanboJIee MOIXOAIIUN C YYETOM CaMOCTOATEIHLHO BBIICIEHHBIX KPUTEPHEB).

Ba3oBble uccienoBareibcKkue AeiCTBUA:

® 1ICTIOJIb30BAaTh BOMPOCHI KaK HMCCJIEIOBATENbCKUN WHCTPYMEHT TO3HAHUA, (POpMYIHpOBaThH
BOIPOCHI, (DUKCUPYIOIIHME TPOTUBOpPEUHE, MPOOIEMY, CAMOCTOSITEIBLHO YCTaHABIMBATH HCKOMOE M
naHHoe, GOpMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

® IPOBOJINTH IO CaMOCTOSITEIBHO COCTABIICHHOMY IIJIaHY HECJIOXKHBIN SKCIEPUMEHT, HEOOJBIIO0e
HCCJIEIOBAHKE 10 YCTAHOBIEHUIO OCOOEHHOCTEH MaTeMaTHUeCKOro 00beKTa, 3aBUCUMOCTENH 0OBEKTOB
MEXIy COOO0M;

® CaMOCTOSITENIbHO (OPMYyNIHUpPOBaTh OOOOIIEHHS U BBIBOJBI IO peE3ylibTaTaM MPOBEAEHHOTO
HAOJIOZICHUS, MCCIEOBAaHUsS, OIEHUBATh JOCTOBEPHOCTh IOJYyYEHHBIX pPE3yJbTaTOB, BBHIBOJIOB M
000011IeHHI];

® IPOTHO3UPOBATh BO3MOXKHOE PA3BHUTHE IMPOIECCA, a TAKKE BBIJIBUTATH MPEATOI0XKEHHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

® BLISIBJISITH  HEJIOCTATOYHOCTh M W30BITOYHOCTh WH(OPMAIIUM, JTaHHBIX, HEOOXOIWMBIX IS
pELIeHUs 3a1a4H;

® BLIOMpaTh, aHAJTU3UPOBATH, CHCTEMATH3UPOBATh U HHTEPIIPETUPOBATh HH(HOPMAITUIO PA3TMIHBIX
BUJIOB U (hOPM TMpeICTaBICHMUS;



e BEIOMpaTh (opmy TmpencTaBicHUs WHGOPMAIMM W WJUIIOCTPUPOBATH peEIIaeMble 3adadu
CXeMaMH, AMarpaMMaMH, HHOM rpadukoi U MX KOMOMHALIMSIMH;

® OIICHUBATh HAAEKHOCT, HH(MOPMALMK IO KPUTEPUSAM, IMPEAJIOKEHHBIM YUHUTEIEM WU
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENBLHO.

KoMMmyHUKaTHBHBIE YHHBeEpPCcAIbHbIE YUeOHbIE el CTBHUS:

® BOCIIPUHUMAThH U (POPMYITUPOBATH CYKIEHUS B COOTBETCTBUU C YCIOBUSMHU U IEJIIMU OOIICHUS,
SICHO, TOYHO, TPAMOTHO BBIPQXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX W MHUCHBMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHUSI 10 X0y PEIICHHS 3a/1a4l, KOMMEHTHPOBATh MOJyUYEHHBIA PE3ybTaT;

B XO7€c OOCYKICHHS 3a7aBaTh BOIMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEeMbI, IMPOOJIEMBI,
pemaeMoil 3a/layM, BBICKA3bIBaTh HJEU, HAlleJICHHbIE Ha IOUCK pELICHHS, COMOCTaBISATh CBOU
CY)KICHHUS C CYXICHUSMHU JPYTHX YYaCTHUKOB JUAOra, OOHApYKMBAaTh pa3iMdyhe M CXOACTBO
MO3HLINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

® [IPE/ICTABJIATh PE3YyJIbTaThl pEIICHUS 3a/adyd, OSKCIepUMEHTa, MCCIEA0BaHUs, MPOEKTa,
CaMOCTOSITENIFHO BBIOMpATh (hopMaT BBICTYIUICHHS C YYETOM 3ajad NMPEe3eHTAMHd U OCOOCHHOCTEH
ayJIUTOPUH;

®[IOHUMATh W UCIOJH30BaTh TMPEUMYIISCTBA KOMAHIHONH W WHIUBUAYaJIbHOW pPabOTHI TIpHU
pelIeHnH y4eOHBIX MAaTEeMaTHICCKHX 33]1a4,

® IPUHUMATH IIEJIb COBMECTHOH JESATEIHHOCTH, TUNIAHMPOBATH OPTaHU3AIMI0 COBMECTHOW paloTHI,
pacnpenensaTh BUIbI paboT, JOroBapUBaThCs, OOCYXAAaTh MPOILECC W pe3yabTaT paboThl, 0000IIaTh
MHEHUS HECKOJIbKHX JIIOJICH;

® y4acTBOBaTh B TPYIIOBBIX (opMax paboTel (0OCYKIeHHs, OOMEH MHEHUSIMH, MO3TOBBIC
HITYPMBI U JPYTHE), BHIMOIHATH CBOIO YacTh pabOThl U KOOPIMHUPOBATH CBOU JEHCTBHUS C APYTUMU
YICHaMH KOMAaHJbI, OIICHMBATh KAa4yeCTBO CBOETO BKJIaJa B OOMMA TPOAYKT IO KPUTEPHSIM,
c(OpMYJIMPOBAHHBIM YIaCTHHKAMH B3aUMOJICHCTBUSI.

PeryisiTuBHbIE YHHBepPCaJIbHbIE yUeOHbIe /1eiicTBUS

Camoopranmusanus:

® CAaMOCTOSITENIBHO COCTaBIATh IUIAH, JITOPUTM pEUIeHHs 3afaud (WM ero 4acTh), BBIOMpAThH
croco0 pemeHus ¢ y4€TOM UMEIOIIUXCSl PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTHPOBATh
¥ KOPPEKTUPOBATH BAPHAHTHI PEIICHUI ¢ Y4ETOM HOBOW WH(OpMAIINH.

CaMOKOHTPOJIb, IMOLMOHATbHbI HHTEJIEKT:

®BJAJIETh CIIOCOOAMH CaMONPOBEPKH, CAaMOKOHTPOJS TIpolecca H pe3yibTara peHIeHUs
MaTeMaTHYeCKOM 3aa49M;

e [IPS/IBUJICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh TP pEIICHHH 3a7a4d, BHOCUTH
KOPPEKTUBBI B JEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAWIEHHBIX OLIMOOK, BBISIBICHHBIX
TPYIHOCTEH;

® OIICHMBATh COOTBETCTBUE pe3yibTaTa JAESITeIbHOCTH TIOCTABJICHHOW 1M M  YCIIOBUSM,
OOBSCHATh TPHYMHBI JOCTHKEHUS WM HENOCTIIKEHHUS 1T, HaXOAWUTh OIIMUOKY, JaBaTh OIEHKY
NPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xonIty 00yuenus B 7 kjiacce 00y4Jaromuics MOTyYUT CICYIONINE TPEAMETHBIC PE3YIbTAThI:

Yucja v BLIYMCIEHUS

BeimonHsATe, coderas yCTHbIE W THChbMEHHbIE TMPUEMBI, apudMeThdecKkue JeHCTBUS C
palMoOHaIbHBIMU YHCTIAMHU.



HaxomuTh 3HaueHusi 4HUCIOBBIX BBIPAKEHUH, MPUMEHITh PazHOOOpa3HbIE CIOCOOBI U MPUEMBI
BBIYUCIICHUS 3HAYCHUN APOOHBIX BBIPAKECHUH, COIEPIKAIINX OOBIKHOBEHHBIE U IECSITUYHBIE TPOOH.

[lepexoauth OoT OAHOI (hopMBI 3amucH YyKcen K APyroi (peodpa3oBhIBATh JECATUYHYIO TPOOb B
O0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO JECATUYHYIO IPOOB).

CpaBHMBATh U yNOPSAA0YMBATH PALIMOHATIBHBIE YNCIIA.

OxpyrisTh yncia.

BbINONHATP NPUKHUIKY M OLIGHKY pe3yibTaTa BBIUMCIEHUH, OLIEHKY 3HAUY€HHUH YHCIOBBIX
BBIPKEHUI. BBIMOIHATE AEHCTBUSA CO CTENEHSIMU C HATypaIbHBIMH MOKA3aTEISIMH.

[IpuMeHATh NpU3HAKU JEITMMOCTH, Pa3I0KEHHE HA MHOXUTEIN HATYPAJIbHBIX YHCEIL.

Pemarp nNpakTUKO-OpUEHTHUPOBAHHBIE  3a/layd, CBSI3aHHBIE C  OTHOLUEHHUEM  BEJIMYUH,
IPONOPLUOHAIBHOCTBIO BEJIMYMH, IPOLEHTAMH, MHTEPIPETUPOBATh PE3YJbTAaThl PEIICHUS 3a1ad C
y4€TOM OrpaHUYCHUI, CBA3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMbIX OOBEKTOB.

AsredOpanyeckue BbIpasKeHHsI

Hcnonp30Barh aiareOpandeckyrd TEPMUHOJOTHIO M CHUMBOJHKY, MPHUMEHSATh €€ B Ipolecce
OCBOEHUS y4eOHOro MaTepuaa.

Haxoauth 3HaueHns OyKBEHHBIX BBIPAXKEHUN NIPU 33JAHHBIX 3HAUCHUIX TIEPEMEHHBIX.

BoimonusaTe mpeoOpazoBaHUs IIEJIOTO BBIPRKEHHUS B MHOTOWIEH MPUBEICHHEM IOJA00HBIX
CJIaraeéMbIX, paCKpbITUEM CKOOOK.

BbINONMHATE YMHOXKEHHE OJHOUYWIEHa Ha MHOTOWIEH M MHOrOYjeHa Ha MHOI'OWIEH, IPUMEHSThH
dbopMyIbl KBaJpaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCylecTBIATh pa3oKeHWEe MHOTOWICHOB HAa MHOXKUTEIH C MOMOIIbIO BBHIHECEHHS 3a CKOOKHU
00LIEro MHOXKUTES, TPYNITUPOBKY CllaraéMbIX, IPUMEHEHUSI (POPMYIT COKPAILIEHHOTO YMHOKEHHUSI.

[IpumensTe npeoOpa3zoBaHUs MHOTOWIEHOB JUIs PEIICHUS Pa3jMYHbIX 3aJad U3 MaTeMaTHUKH,
CMEXHBIX MIPEAMETOB, U3 PEATILHON IIPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTEMEHEW € HATypalbHBIMH IOKa3aTeasIMU ISl MPeoOpa3oBaHUS
BBIPAKCHU.

YpaBHeHus U HepaBeHCTBA

Pemarts nHElHBIE ypaBHEHUS C OHOM IIEPEMEHHOM, TPUMEHSIS MPaBUiIa IEPEXoJa OT UCXOJHOTO
YPaBHEHHUS K paBHOCWIBHOMY eMy. IIpoBepsTh, ABIIAETCS 1M YUCIIO KOPHEM YpaBHEHHUS.

[IpumensTh rpaduueckre METObl P PEIICHUH JTUHEWHBIX YPABHEHUN U UX CHCTEM.

[TonOupars mpuMepsl Hap 4YHCEN, SBISIOMIMXCS PEHIEHHEM JMHEMHOro YpaBHEHHS C JBYMs
NIEPEMEHHBIMH.

Ctpouth B KOOPJMHATHON IUIOCKOCTH TpadUK JTMHEHHOTo ypaBHEHHs C JBYMs NEpEMEHHBIMH,
MO0JIb3YACh TpaUKOM, IPUBOAUTDH IPUMEPHI PEIICHNS YPaBHEHUS.

Pemath cucteMbl IBYX JTMHEWHBIX YPAaBHEHUH C IBYMSI IEPEMEHHBIMH, B TOM YHCJIE€ TpadUUYECKH.

CocTaBnaTh U pemiath JUHEHHOE YpaBHEHHE WM CUCTEMY JIMHEMHBIX YPAaBHEHHMH IO YCIIOBHUIO
3a/1a4M, UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4M ITOJIy4E€HHBIN pe3ysbTar.

DOyHKIUH

N3o0pakaTh Ha KOOPIAMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIHME 3aJIaHHBIM KOOPJWHATAM,
Jy4H, OTPE3KH, UHTEPBAJIbI, 3alIMCHIBATh YUCIIOBBIE IPOMEKYTKH Ha aIreOpanyeckoM si3bIKe.

OTMeyaTh B KOOPJIMHATHOM IUIOCKOCTH TOYKH MO 3aJaHHBIM KOOpJAWHATaM, CTPOUTH TIpaduku
uHeHHbIX QyHKIMA. CTpouTh TpaduK GYHKIHH Y = [X|.

OnuceiBaTh ¢ NOMOIIbIO (DYHKIMN H3BECTHBIE 3aBUCHUMOCTH MEXAY BEIUYMHAMHU: CKOPOCTD,
BpEMs1, pacCTOSTHUE, 1IeHa, KOJIMYEeCTBO, CTOMMOCTb, TPOU3BOIUTENILHOCTD, BpeMsl, 00BEM pabOTHI.

HaxoauTs 3HaueHune GyHKIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduueckwii crnoco0 TpeACTaBICHUS W aHauu3a WHGOpMAIMU, W3BJICKaTh U



MHTEPIPETUPOBATH MHPOPMALIHIO U3 TPapUKOB pPeaIbHbIX MPOIECCOB U 3aBUCUMOCTEH.

K koHIy o0yuenus B 8 kjacce 00y4aroImuics MoIyduT CAeIyIOIue NPeIMETHBIC Pe3yIbTaThI:

Ymncsia v BbIYUCIEHUSA

Hcnonbs30BaTh HauaJIbHbIE MPEICTABICHUS O MHOKECTBE JEHCTBUTENBHBIX YUCEN JJII CPABHEHUS,
OKpPYTJICHUS Y BBIYUCIICHUH, 1300pakaTh AeHCTBUTEIbHBIC YHCIa TOUKAMHU Ha KOOPIAUHATHON IPSIMOM.

[TpumMeHsATh MOHATHE apUPMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTHh KBaJpaTHbIE KOPHH,
UCIOJB3YSl TPU  HEOOXOIUMOCTH  KaJbKYJIATOP, BBIIOJHATH IPEOOpa3OBaHUs  BBIPAKEHUH,
coJiepXKaliuX KBaJpaTHble KOPHU, UCIIOJIb3Yys CBOMCTBA KOPHEH.

Hcnonb30Barh 3anmucu OOJBIIMX U MaJIbIX YMCEN C MOMOIIBIO JECATUYHBIX APoOel U cTeneHen
gucna 10.

Auaredpanyeckue BbIpaKeHHs

[IpuMeHsTh MOHSATHE CTENEHU C LEIbIM MOKA3aTeNIeM, BBIOIHATh IPeo0pa30BaHUs BhIPAKEHUH,
COJZIEpXKAIIMX CTEIEHHU C LEJIbIM I10Ka3aTeIeM.

BBINONMHATE TOXKAECTBEHHBbIE NPEOOpa30BaHMs pallMOHAIbHBIX BBIPAXKEHUN Ha OCHOBE IIpaBUII
JeHCTBUI HaJl MHOTOUYIEHAMHU U aJIreOpandecKUMHU JIpOOsSMHU.

PacknanpiBath KBagpaTHBINA TPEXUIEH HA MHOKUTEH.

[TpumensTh npeoOpa3oBaHUs BBIPAKEHUN ISl PEIICHHUS PA3IUYHBIX 3a/ad M3 MaTeMaTHKH,
CMEXHBIX IIPEJMETOB, U3 pealbHON MIPAKTHKHU.

YpaBHeHus U HEpaBeHCTBA

Pemate nuHeliHble, KBagpaTHbIE YPaBHEHUS W PALMOHAJIbHBIE YPAaBHEHMs, CBOJAILLIMECS K HUM,
CHUCTEMBI JIByX YPAaBHEHUH C IByMsl IEPEMEHHBIMH.

[IpoBoaNTh NIpOCTEHIINE HCCIENOBAHUSA YPABHEHUHM M CHCTEM YPAaBHEHMM, B TOM 4YHUCIE C
IpUMEHEHHEM TIpauyecKuX IpeACcTaBICHUI (ycTaHaBIMBaTh, UMEET JIM YpaBHEHHE WIM CHUCTEMa
YpaBHEHUU pellIeHUs], €CIIU UMEET, TO CKOJIbKO, U Tpoyee).

[lepexoauth OT cIOBECHON (QOPMYTUPOBKH 33Jayd K €€ anreOpanyeckoil MOJeNu ¢ MOMOIIBIO
COCTaBJICHUS] YPABHEHUS UJIM CUCTEMbl YPABHEHUI, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4M MTOJIYYEHHBIN pe3ynbTarT.

[IpuMeHITh CBOMCTBAa YHCIOBBIX HEPABEHCTB ISl CPAaBHEHHS, OLIEHKH, pEIIaTb JIMHEWHBIE
HEpaBEHCTBA C OJIHOW MEpPEeMEHHOM M MX CHUCTEMBI, JaBaTh Ipa)MuyecKyr0 WIIITIOCTPAIIMI0O MHOXKECTBA
pelIeHn HepaBeHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUH

[Tonumatrh U WCMONB30BaTh (YHKIIMOHATBHBIE TOHITHS M S3BIK (TEPMUHBI, CHUMBOJIHYECKHE
0003HaueHMsI), OMpEeAEsATh 3HaueHHe (YHKIMM IO 3HAYEHHIO apryMeHTa, ONpEeeNsTh CBOMCTBa
byHkumn 1o e€ rpaduky.

Ctpouts rpaduku d1eMEeHTApHBIX PYHKINN BUA:

y=k/x,y=x2,y=x3,y=x|,y= VX, OITHCHIBATH CBOJCTBA YHCIIOBOI dbyakumn 1o e€ rpaduky.

K xonity 00yuenus B 9 kijiacce 00y4Jaronuics MoayquT CIECIYIONNE TPEAMETHBIC PE3YIbTaThI:

Yucia v BbIYUCTICHUA

CpaBHMBATh U yNOPSAOYMBATH PAIUOHATIBHBIE U UPPAILIMOHATIBHBIE YHCIIA.

BommonHATe apudMeTHueckue JAeWCTBUS C palMOHAIbHBIMU YHCIIaMH, COYeTass YCTHbIE H
MUCbMEHHBIE TPUEMBI, BHITIOIHATH BRIYUCIICHUS C UPPAIMOHATBHBIMU YHCIAMH.

HaxoauTe 3HaueHus CTENEHEH ¢ LENbIMM II0Ka3aTeasIMH M KOPHEH, BBIYMCIATH 3HAYCHMS
YUCJIOBBIX BBIPAXKEHUH.

OxpyryisiTh JEWCTBUTENbHBIE YHCIIA, BBIIOJIHATH MPHUKUAKY pe3yibTaTa BBIYUCIECHUHN, OLIEHKY
YHCIIOBBIX BbIPAKEHUH.

YpaBHeHH U HEPABEHCTBA



Pemarp yMHElHBIE W KBaJIpaTHBIE ypPaBHEHUS, YPaBHEHUS, CBOIAINMECS K HUM, IPOCTEHUIINE
IpoOHO-pallMOHATIbHBIE YPaBHEHUS.

Pemate cucrembl JBYX JIMHEWHBIX YPaBHEHHMM C JBYMs IIEPEMEHHBIMH M CHUCTEMBI JIBYX
YPaBHEHHUH, B KOTOPBIX OJHO YPaBHEHUE HE SABIIACTCS JIMHEHHBIM.

Pemare TekcTOBBIE 3a/1a4M anredpanvyeckuM CocoOOM C MOMOIIBIO COCTABICHUS YPaBHEHUS WIN
CHUCTEMBI JIByX YPAaBHEHUH C IBYMs IEPEMEHHBIMU.

[IpoBOaNUTH TPOCTEHIINE HCCIECNOBAHUSA YPABHEHUN U CHCTEM YPAaBHEHMM, B TOM 4YHUCIE C
IpPUMEHEHHEM TIpadUuecKuX NpeACTaBIeHUH (ycTaHaBJIMBaTh, UMEET JIM ypaBHEHHE WM CHCTEMa
YPaBHEHMH peLIeHUs, €CIIU UMEET, TO CKOJIBKO, U IIpoyee).

Pemrats nuHeiiHble HEpaBEHCTBA, KBAAPATHBIE HEPABEHCTBA, M300paXKaTh pelICHHE HEPABEHCTB Ha
YUCJIOBOM IIPSIMOM, 3aIIUCHIBATh PEIICHHUE C TIOMOIIBIO CUMBOJIOB.

Pemarp cuCTeMbl JIMHEHHBIX HEPABEHCTB, CHCTEMBbl HEPABEHCTB, BKINYAIOIIKE KBAApPaTHOE
HEpaBEHCTBO, M300pa)kaTb pELIEHHE CHCTEMbl HEPAaBEHCTB HA YHCIOBOW MpPSIMOM, 3aluchiBaTh
pELICHHUE C IIOMOIIBI0 CUMBOJIOB.

Hcnons30BaTh HEpAaBEHCTBA MIPH PELICHUH PA3JIMYHBIX 3a4a4.

DOyHKIUH

Pacnio3HaBath (yHKIMM u3yuyeHHbIX BUAOB. [loka3plBaTh CXeMaTHYECKH pAacIOOKEHHE Ha

KOOPJMHATHO# TuIockocTu rpadukoB GyHkuuii Buga: Yy = kX, y =kx + b,y =k/x,y=ax2 + bx + ¢,y =
x3, y =X, y = |X|, B 3aBuCHMOCTH OT 3HaYCHMI KO3()DHUIMEHTOB, OMUCHIBATE CBOMCTBA (YYHKIIHIA.

Crpouth U n300pakaTh CXeMAaTUUYECKU I'paUKU KBAaJIPaTUUHBIX (YHKLUH, ONMCHIBaTh CBOICTBA
KBaJPaTUYHBIX QYHKLUH 110 UX rpadukam.

Pacnio3naBate kBagpaTHuHyto (yHKIUIO 10 (opmyse, MPUBOAWTH MPUMEPHl KBaJAPATHYHBIX
GyHKUIMH U3 peabHOW KU3HH, GU3UKU, TEOMETPUH.

YucaoBbie MOCIAEI0BATEIbHOCTH H IIPOrPECCHH

Pacrnio3HaBaTh apupMeTHIECKYI0 1 TEOMETPUUECKYIO IIPOTrPECCHH MPH pa3HbIX CIIoco0ax 3aJaHMmsl.

BbINONMHATE  BBIYMCICHUS C UCHOJIb30BaHHMEM (GOpPMYyJT N-TO 4jieHa apu@MeTHYecKoil u
T€OMETPUUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4IeHbI OCIEI0BATEIBHOCTH TOUKAMH Ha KOOPIMHATHON MIIOCKOCTH.

Pemarp 3agaun, cBA3aHHBIE C YHMCIOBBIMM I10CJIEIOBATEIBHOCTSIMM, B TOM YHWCIE 3aJaud U3
peabHOM >KU3HM (C UCTIOIB30BAaHUEM KaJIbKYJISATOPA, IUPPOBBIX TEXHOJIOTUN).
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OBHIEE KOJIMYECTBO 102 7 0

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumenoBanue
Ne (undposbie)
n/m  PA3AeI0B H TeM Beero Kontpoasnbie IIpakTunyeckue 06pa3oBaTEILH
NporpaMmmMasl padoThbI padoTbI bIe pecyper
Yucna v BEIYUCICHUS. bubmorexa LIOK
1 KBaJpaTHbIE KOpHII 16 1 https://m.edsoo.ru
[7f417af8
Yucia 1 BEIYUCICHUS. bubnunoreka LIOK
2 Crerensp ¢ HenpIM 6 0 https://m.edsoo0.ru
IOKa3aTeieM [7f417af8
Anrebpanueckue Bubnmorexa LJOK
3 E}’;EMGHM; 5 1 https://m.edsoo.ru
AAPaTHEH [7f417af8
TpEXWICH
AnreOpandeckue Bubnmorexa [IOK
4 K’;Iszgcemﬂ' 15 1 https://m.edsoo.ru
parraeckas [7f417af8
IpoOb
Y PABHCHHS 1 bubmuoreka [{OK
5 Ei%aBeHCTBa‘ 15 1 https://m.edsoo.ru
/IDATHRIC /7f417af8
YpaBHCHHUS
VYpaBueHus u bubmmoreka [JOK
6 HEPaBEHCTBA. 13 1 https://m.edsoo.ru
CucteMbl ypaBHEHHIA [7f417af8
VYpaBHeHus u bubmuoreka [IOK
7 HEpaBEHCTBA. 12 1 https://m.edsoo.ru
HepaBencrBa [7f417af8
bubmmoteka IIOK
8 SOY;I;L:;H' Ocrosrbre 5 0 https://m.edsoo.ru
[7f417af8
bubmmoreka IIOK
9 i)yHKHHH' Hucnosbie 9 1 https://m.edsoo.ru
YHICHIH [7417af8
ToBTopene i bubmuorexa [{OK
10 0GoGImIeHHE 6 0 https://m.edsoo.ru
[7f417af8
OBIIEE KOJIMYECTBO 102 7 0

YACOB I10 I[TPOTPAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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https://m.edsoo.ru/7f417af8

9 KJIACC

KosanyectBo 4yacos DJIEKTPOHHbBIE
Ne HaumeHnoBanue (uudpoBbIE)
n/ | pasiesioB M TeM Beero Kontposbubl | IlpakTuyecku 06pA30BATEIBHET
1 NporpamMmMsbl e padoThI e padoTsl e pecypesl
Yucia 1 BEIYHUCICHUS. bubnunorexa LIOK
1 JIeiCTBUTEILHBIE 9 0 https://m.edsoo0.ru
qrcia [7419d08
Xs a;;ig:;;d bubnuorexa [IOK
2 v P ‘ . 14 1 https://m.edsoo.ru
paBHEHHUS C O1HO /7§419d08
MepeMEHHOMN -
YpaBHeHus u bubmuorexa [IOK
3 HepaBeHcTBa. CUCTEMbI 18 1 https://m.edsoo.ru
ypaBHEHHIA [7419d08
YpaBHeHus U bubnnoreka [JOK
4 HEPaBECHCTBA. 22 1 https://m.edsoo.ru
Hepasencraa [7419d08
bubnunoreka LIOK
5 OyHKIUN 16 1 https://m.edsoo.ru
[7f419d08
YhenoBLIe bubnunoreka LIOK
6 1 16 1 https://m.edsoo.ru
MOCJIeI0BATEILHOCTH /7§419d08
H(;) Bg OpeHHC, bubnuoreka [{OK
7 ODODIIICHHC, 24 0 https://m.edsoo.ru
CUCTEMaTH3aIUs /7§419d08
3HAaHUU -
OBIIEE KOJIMYECTBO 119 5 0

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«'EOMETPUS» B 7-9 KITIACCAX

IHHOACHUTEJIBHAA 3AITMCKA
I'eomeTpus Kak OAWH M3 OCHOBHBIX pa3/EiOB IIKOJIbHOM MaT€MAaTHKH, UMEIOIIMI CBOEH LIECNIBIO

o0ecreynTh W3y4eHHE CBOMCTB M pa3MepoB (Uryp, MX OTHOLICHMH W B3aUMHOE PACIOJIOXKCHUE,
ONMpAETCsl Ha JIOTMYECKY0, JOKa3aTelbHYIO JIMHUIO. LIeHHOCTh M3yuyeHHUs reoOMeTpUU Ha YPOBHE
OCHOBHOI'O 001Iero oOpa3oBaHUs 3aKIOYaeTcs B TOM, 4YTO OOYy4YarOIIMHCA YYHUTCS INPOBOAUTH
JI0Ka3aTeNbHbIE PACCYKIEHHUS, CTPOUTH JIOTMUECKHE YMO3AKIIOYEHHUs, JOKa3blBaTb WCTUHHBIE
YTBEP)KICHHUSI M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJIUTH PACCYKICHUS «OT MPOTHBHOTOY,
OTJIMYaTh CBOIMCTBA OT NPU3HAKOB, (POPMYIUPOBATH OOpPATHBIE YTBEPKICHHUS.

Bropoii 1enpr0 M3ydyeHUs TIEOMETpUH SBISETCA MCIIOJIb30BaHME €€ Kak HMHCTPYMEHTa IIpH
pEIIEHNN KaK MaTeMaTHMYECKHUX, TaK U MPAKTUYECKUX 3a/ay, BCTPEUAIOLIUXCS B PEATbHOM >KHU3HM.
OOyuaronuiicss TOMHKEH HAYYUThCS ONPEACTIUTh T€OMETPUIECKYIO (pUrypy, onucaTh CIOBaMU JaHHBIH
4yepTéX WIM PUCYHOK, HAWTH IUIOILAAb 3EMEJIbHOTO YYacTKa, paccUUTaTh HEOOXOJUMYIO [UIMHY
OINTOBOJIOKOHHOT'O Kalens min Tpedyemble pa3Mephl rapaka Jjsi aBTOMOOMIISI. DTOMY COOTBETCTBYET
BTOpasi, BBIUMCIMTEIbHAS JIMHUS B M3y4eHUM reomerpuu. llpu pemieHuu 3agad HpaKTHUYECKOIO
Xapakrepa OOy4arolmuiicsi Y4WUTCS CTPOUTh MAaTEMaTHYECKHME MOJEIU pealbHbIX KU3HEHHBIX
CUTYallUi, IPOBOJUTH BBIYMCICHHS U OLIEHUBATh a/IeKBATHOCTh MOJIYYEHHOTO Pe3yibTaTa.

KpaiiHe BakHO mOMYEPKUBATH CBA3M TEOMETPUM C JAPYTUMH Y4eOHBIMH IpeaMeTaMy,
MOTHUBHUPOBATh UCIOJb30BaTh OMNPEICIICHUS I'€OMETPUUYECKUX (QUIyp U TMOHATHUH, JAEMOHCTPUPOBATH
NPUMEHEHHE TIOJYYCHHBIX YMEHHUH B (U3HKE M TEXHUKE. DTH CBSI3M HanOosee SIPKO BHUIHBI B TEMax
«BexTopb1y, «TpuroHoMerpruyeckue COOTHOIIEHU», «Meton koopauHat» U «Teopema [Iugaropar.

VYuebubiii kypc «l'eomMeTpus» BKJIIOYAET CIEAYIOIIME OCHOBHBIE Ppa3Jiesibl COAEpIKaHUS:
«["eomerpuueckne Gurypsl u ux cBOWCTBa», «l3MepeHne reoMeTpruuecKuX BEIUYHHY, «JleKapTOBHI
KOOpJMHATHI Ha MJIOCKOCTU», «BekTopbl», «JIBukeHus miockoctny, «IIpeodpazoBanus moao0Ous».

Ha uzyuenune yueGHoro kypca «I'eomerpusi» orBoautcst 204 gaca: B 7 kinacce — 68 yacos (2 yaca B
HeZeno), B 8 kacce — 68 yacos (2 yaca B Hezento), B 9 kinacce — 68 yacoB (2 yaca B HEJIENIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Hauvanbubie mnoHsiTHUS TeomeTpuu. Touka, npsiMas, OTPE30K, Jiyd. Yroj. Buabl yrios.
BeprukansHele U cMexHbIe yrubl. buccekrpuca yria. JlIomanas, MHOroyroiasHuk. [lapamiensHOCTs U
NEPIEHIUKYJIPHOCTD MPSIMBIX.

Cummetpuunble (urypsl. OCHOBHBIE CBOWCTBa OCEBOW cuMMeTpuu. IIpuMepsl cuMMeTpuu B
OKPY’KaOIeM MHUDE.

OcCHOBHbBIE TIOCTPOEHHUS C TOMOIIBIO LMPKYNIs M JuHeWku. TpeyronpHuk. BwicoTta, Menuana,
OuccekTpuca, uX CBOMCTBa.

PaBHOOe1peHHBIN U paBHOCTOPOHHUHN TpeyrojibHUKH. HepaBeHCTBO TpeyroabHHUKA.

CaoiicTBa ¥ IpU3HAKKU paBHOOEPEHHOTO TpeyroibHuKa. [Ipu3Haku paBeHCTBA TPEYTOJIbHUKOB.

CpolicTBa M NpU3HAKU MNapajuieNbHbIX HpsiMbIX. CymMMma yIJIOB TpeyrojbHUKa. BHelHue yrisl
TPEYroJbHUKA.

[IpssMoyronbHbli  TpeyrojJbHUK. CBONCTBO MEQUaHbl NPSIMOYTOJIBHOTO  TPEYrOJbHHUKA,
poBEeAEHHON K runoTenyse. [Ipu3Haku paBeHCTBa IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsiMoyronapHbIi
TPEYTroJbHUK C yriioM B 30°.

HepaBeHncTBa B reoMeTpuH: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAaHOW, TeopemMa
0 OoIblIeM yriie ¥ OOJbIIEH CTOpOHE TpeyroibHuKa. [leprneHaukynap 1 HakJIIOHHas!.

I'eomerpuueckoe mecTo Touek. buccekTpuca yriia u cepeIMHHbBIN NEPIEHIUKYISAP K OTPE3KY Kak
F€OMETPUUECKHUE MECTa TOUEK.

OKpy’>KHOCTb U KpYyT, XOp/ia U JTUaMETp, UX CBOMCTBA. B3auMHOE pacroyioxkeHUe OKPYKHOCTU U
npsmoil. KacarenbHast u cekymas K OKpyXHOCTH. OKpyXHOCTb, BIMCaHHasi B yroy. BnucanHas u
ONMCaHHasl OKPYKHOCTH TPEYTrOJbHHUKA.

8 KUIACC

UYereipéxyronbauku. IlapamnenorpamMM, ero mnpu3Haku U cBoWcTBa. YacTHele ciydyau
napajuieIorpaMMoB  (MPSMOYTONBHUK, poMO, KBajapar), WX MPU3HAKU M CBOWCTBA. Tpamenus,
paBHOOOKas Tpamneuus, e€ cBoMcTBa U npu3Haku. [IpsmoyronbHas Tpaneuus.

Meron ynBoenuss Menuanbl. lleHTpanbHas cumMmerpus. Teopema @aneca W Teopema o
MPONOPLIUOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TpeyroiabHUKA U Tpaneuuu. LleHTp macc TpeyroibHuKa.

[TogoOue TpeyronpHukoB, Kodduimuent momodbus. IlpuzHaku nOaO00US TPEYrOJIBHHUKOB.
[TpumeHnenne no1o0ust pU pelIeHUH TPAKTUYECKUX 3ajay.

CpoiicTBa 1iomanei reomerpuueckux ¢uryp. Dopmynbl g IIIOMAAN  TPEYroJbHUKA,
napasuienorpaMma, pom6a u tparneuuu. OTHOIIEHHE MIOMAAeH MOA00HBIX puryp.

Brruncnenue miomaaei TpeyroibHIKOB M1 MHOTOYTOJIbHUKOB Ha KJI€T4aToi Oymare.

Teopema [Tudaropa. Ilpumenenue reopems! [udaropa npu pemeHny npakTHYECKUX 3aa4.

CuHyCc, KOCHMHYC, TaHI€HC OCTpPOro yrja NpsIMOYTOJBHOTO TpeyrosbHUKa. (OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKJIECTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

BrucanHuble ¥ IEHTpabHBIE YIUIBI, YTOJI MEXAY KacaTeIbHOM U XOPJOM. YTIbl MEXAY XOpJaMH U
CeKylIMMHU. BnucaHHble W ONMCaHHBIE YETBIPEXYTOJBHUKUA. B3anMMHOE pacronoxkeHue [BYyX
okpyxHoctell. Kacanue okpyxnocreit. O01mue kacaTtenbHble K JBYM OKPY>KHOCTSIM.

9 KJIACC



Cunyc, xocunyc, tanreic yrioB ot 0 go 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOMKIECTBO.
DopMyIIbI IPUBEICHUS.

Pemenne TpeyrosbHUKOB. TeopeMa KOCHHYCOB M TEOpEMa CHHYCOB. PelleHue IpakTH4eCKUX
3a/1a4 C UCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[Ipeo6pazoBanue nonodus. [lomobre cOOTBETCTBEHHBIX JIEMEHTOB.

TeopeMa O NpPOU3BENCHUU OTPE3KOB XOpA, TEOPEMBI O IIPOU3BEICHUM OTPE3KOB CEKYILIHUX,
TeopeMa O KBaJpare KacaTeJlbHOM.

BekTop, nunHa (MOIylib) BEKTOpa, COHAIIPABICHHbBIE BEKTOPHI, IPOTUBOMOIOXKHO HAIPaBIICHHBIE
BEKTOpBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpAallMU HaJ BEKTOpaMu. PaznmoxeHue
BEKTOpa I0 JIByM HEKOJUIMHEapHbIM BekTopaM. Koopaunatsl BekTopa. CKallipHOE IPOU3BEACHUE
BEKTOPOB, IPUMEHEHUE JUIsl HAXO0XKICHUS JJIMH U YTJIOB.

JlexapToBbl KOOpAMHATHl HA IJIOCKOCTH. YPAaBHEHMs NPSAMOW U OKPYKHOCTH B KOOpPJIMHATAX,
MIEPECEUCHHE OKPYKHOCTEN U NMpsAMBIX. MeTOo KOOpAUHAT U €ro IPUMEHEHUE.

[IpaBuibHBIE MHOrOYrosibHUKM. JlJIMHA OKpYKHOCTH. ['pagycHas W paauaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyKXHOCTe!. [1momane kpyra, ceKTopa, CErMeHTa.

JIBUKeHHsI TJIOCKOCTH M BHYTPEHHHE CUMMETpuu Guryp (3JeMeHTapHbIe MpeACTaBICHUs).
[TapannensHbiii nepenoc. [loBopoT.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYHEBHOTI'O KYPCA
«'EOMETPHUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yabTaThl OCBOCHHS MPOrpaMMbl  y4eOHOro  Kypca  «l'eomeTpusd»
XapaKTEepPU3YIOTCS:

1) naTpuoTnyeckoe BOCIIUTAHUE:

MPOSIBJICHUEM HHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCHUHUCKON MaTeMaTHUKH, IIEHHOCTHBIM
OTHOUIEHUEM K JOCTHKEHUSM POCCUUCKUX MATEMATUKOB M POCCUMCKOM MAaTEeMaTUYECKOM IIKOJIbI, K
HCIIOJIb30BAHUIO ATHX JOCTHKCHHI B PYTUX HAYKaX M MPUKIAJHBIX chepax;

2) rpaxjiaHCcKoe U 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBINIOJIHEHHIO OOS3aHHOCTEH TpakJIaHWHA ¢ peaju3alvd ero Ipas,
MPEJICTABJICHHEM O MAaTEMaTHYECKUX OCHOBAaX (YHKIIMOHWPOBAHUS PA3IHUYHBIX CTPYKTYp, SIBJICHHUIA,
POLEAYp TPAXKIAHCKOTO OOImecTBa (HAIPUMEP, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKICHHUIO
STUYECKHUX MPOOJIeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHHH HAayKd, OCO3HAHHUEM
BaKHOCTU MOPAJIbHO-3TUYECKUX MIPUHIUIIOB B J€ATEIBHOCTH YUYEHOTO;

3) TpyaAoBOE BOCIMTAHHE:

YCTAaHOBKOW Ha AaKTHUBHOE Yy4yacTHE B PEIICHUH MPAKTUYECKHX 3a7ad MaTeMaTHYECKOU
HaIPaBJICHHOCTH, OCO3HAHHUEM BAXKHOCTH MaTEMaTHYECKOTO OO0pa3oBaHHsS Ha MPOTSHKECHUU BCEH
JKU3HU Ui YCHEUIHOW NpoQecCUOHANbHON AEATeIbHOCTH W PAa3BUTHEM HEOOXOAUMBIX YMEHHH,
OCO3HAHHBIM BBHIOOPOM U TMOCTPOCHUEM WHIWBHUIYAIbHOW TPACKTOPUU OOpa30BaHUA M KU3HEHHBIX
TUTAHOB C YYETOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHHE:

CIOCOOHOCTBIO K SMOIIMOHAJILHOMY U 3CTETUYECKOMY BOCIPHITHIO MaTeMaTHYECKHX OOBEKTOB,
3a/1a4, PeIIeHU, pacCy>KIeHU, YMEHHUIO BUIETh MAaTEMAaTUUECKIE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

OpHUEHTAINeH B ASSITENFHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4YHBIX MPEICTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BHUTHS YeJOBEKa, MPUPOABI U OOIIEeCTBa, MTOHUMAHHEM MaTeMaTU4YeCKOW HayKu
KaKk cQepbl YelIOBEUECKOM JAESTENIbHOCTH, OSTanmoB €€ pa3BUTHUA W 3HAYUMOCTH JJIsi Pa3BUTHUS
[MBWJIN3AIMU, OBJIAJICHUEM S3BIKOM MAaTEMaTUKH M MAaTeMaTHYeCKOM KYJIbTYpOH Kak CpeICTBOM
MO3HAHUS MUPA, OBJIAJICHUEM MPOCTEHIIIMMHU HaBBIKAMHU UCCIIEA0BATENbCKOM 1€ATEIbHOCTH;

6) ¢usunueckoe Bocnuranme, GopMHpPOBAHHME KYJIbTYPbI 310POBbSI U 3MOIHOHAJIBLHOIO
Os1aronosyqusi:

TOTOBHOCTHIO TMPUMEHSITh MaTEMaTHYECKHUE 3HAHUS B HHTEpPECaX CBOETO 3/0POBbs, BEIACHUS
310pOBOTO OoOpa3a XH3HU (3A0OPOBOE MHUTAHHME, COATAaHCUPOBAHHBIM PpEXUM 3aHATUH M OTIbIXA,
perynsapHas puznyecKas akTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pedriekcuu, MPU3HAHUEM CBOETO
mpaBa Ha OMMOKY M TAKOTO e TpaBa JAPYroro 4YeIOBeKa;

7) 3K0JI0ruYecKoe BOCIIUTAHME:

OpUEHTaIMell Ha NPUMEHEHHWE MAaTeMaTHYeCKHX 3HAHWM JUIs pelieHus 3aaad B o0yacTu
COXPAHHOCTH OKpPYXKalollel Cpeibl, INIAHUPOBAHUSI IOCTYIIKOB U OIIEHKU UX BO3MOXHBIX MOCIIEICTBU I
JUISL OKPY>KArOIIEH Cpefibl, 0CO3HAHUEM TII00aTFHOTO XapaKTepa dKOJIOTHUECKUX MPOoOIeM u MyTel ux
pelIeHus;

8) ajanTanmns K M3MEHAIUMCS YCJIOBUSIM COLMATbHOM M PUPOJAHOM Cpebl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIOBHUSIX HEONPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4epe3 MPAKTUUYECKYIO IEATeTbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y IPYTUX JTIOJCH,



nproOpeTaTh B COBMECTHOM JEATEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETECHIIMU U3 OIBITA APYTHX;
HE00X0AMMOCTHIO B (POPMHUPOBAHUYU HOBBIX 3HAHUH, B TOM 4Hcie (GOpMyTupoOBaTh UICH, TOHATHS,
TUMOTE3bl 00 OOBEKTaX W SBICHHUSX, B TOM YHCJIE€ paHEe HEM3BECTHBIX, OCO3HABaTh AC(HUIIUTHI
COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, INIaHUPOBATh CBOE PA3BUTHE;
CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYallMIO, BOCIIPUHHUMATh CTPECCOBYIO CHUTYALUIO Kak
BBI30B, TpPEOYIOUIMA KOHTPMEp, KOPPEKTUPOBaTh INPUHUMAaeMble pEUIeHUs U  JeHCTBUA,
(GbopMyIHpPOBATh M OIICHUBATH PUCKHU U MOCIEICTBUS, (HOPMUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIbTATBI
Ilo3naBaTenbHbIC YHHBepCcAJIbHbIE YUeOHbIe NelCTBUS

Ba3oBble Jjornueckue aeicTBHA:

® BBISIBJISITh U XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKH MATEMaTUYECKUX OOBEKTOB, MOHSATHH,
OTHONICHWA MEXIy TOHATHSAMH, (HOPMYJIMPOBATh OMNPEICICHHUS IOHSATHH, YCTaHABIMBATH
CYIIECTBEHHBI TpPU3HAK KiacCH(UKAWU, OCHOBAaHUS ISl OOOOIIEHWS W CPaBHEHUS, KPUTEPUHU
MIPOBOJIMMOIO aHAJIN3A;

® BOCIIPUHUMATh, (OpMyTupoBaTh W TNPeoOpa3OBBIBATH CYXKACHUS: YTBEPAHUTEIbHBIE U
OTpHUIATENIbHbIC, EAMHIYHBIC, YACTHBIE U OOIINE, YCIOBHBIE,

® BEISIBIISITH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHUBOpEYHsI B (haKTax, NaHHBIX,
HAOMIOJICHUSAX U YTBEPKACHUAX, MpEAjiaraTb KPUTEPUU Js BBISIBICHUS 3aKOHOMEPHOCTEH W
MPOTUBOPEUHN;

e [eJlaTh BBIBOABl C HCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HWHIYKTHUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

e pa30bupaTh J10Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPKACHUH (TMPSAMbIE M OT MPOTHUBHOIO),
IIPOBOJAMTH CaMOCTOSITENIbHO HECJIOXKHBIE JI0Ka3aTeIbCTBA MAaTeMaTH4eCKUX (PaKTOB, BBICTPAUBATH
apryMEeHTallUIO, MPUBOIUTH TPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

® BHIOMpATh CHOCOO perieHus y4eOHOW 3ahauu (CpaBHUBATh HECKOJIBKO BAPUAHTOB pPEIICHUS,
BbIOMpaTh HanboJIee MOAXOASAIMINN C YIETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

basoBble ucciienoBare/ibCKie 1eHCTBUA:

® [ICII0JIB30BAaTh BOIPOCHl KaK HCCIIEIOBATENbCKMM HMHCTPYMEHT NO3HaHMs, (QOpMYIHpOBaTh
BONPOCH], (DUKCHPYIOIINE MPOTHBOpPEYHE, MPOOJIeMy, CaAMOCTOSTETHFHO YCTaHABIMBATh HCKOMOE U
naHHoe, GOPMUPOBATH THIIOTE3Y, AT YMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHUE;

® [IPOBOJIUTH MO CAMOCTOSATENIHHO COCTaBICHHOMY IUIaHY HECIIOXKHBIN IKCIIEPUMEHT, HEOOIbIIOoe
HCCJIEIOBAaHKE 10 YCTAHOBJIEHUIO OCOOEHHOCTENH MaTeMaTHUeCKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB
MEXIy COOOM;

® CaMOCTOSITENIbHO (OpPMYyJIMpPOBaTh OO0OOIIEHHS W BBIBOJABI IO pe3ylbTaTaM IPOBEAEHHOIO
HaAOJIIO/IEHUs, UCCIIEIOBaHMs, OLIEHHWBATh JIOCTOBEPHOCTH IOJIYYEHHBIX pEe3yJIbTaToOB, BHIBOJIOB U
0000I1IEHHI;

® [[POTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIECCA, a TAK)KE BBLABUTATh MPEINOJOKEHUS O €ro
Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmanmeii:

® BBISIBIISITh  HEJIOCTATOYHOCTh W W30BITOYHOCTh HWHGOpPMAIUH, AAHHBIX, HEOOXOJUMBIX s
pelIeHus 3a1a4H;



® BEIOHMPATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIIPETHPOBATh HHPOPMAIUIO PA3THUHBIX
BUIOB U (OPM IIPECTABIICHHUS;

e BEIOMpaTh (opMy TMpelcTaBlieHHss HHGOpPMAMK M HWUIIOCTPUPOBATH pElIaeMble 3aauu
CcXeMaMH, JuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

® OIICHWBATh HAJAEKHOCTE WHPOPMALMU TI0 KPHUTEPHUSM, NPEIIOKECHHBIM YYHUTEIEM WU
c(OPMYITHUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMmyHUKaTHBHBIE YHHBePCcAIbHbIE YUeOHbIE el CTBHUS:

® BOCIIPUHUMATH U (DOPMYITHPOBATH CYKICHUS B COOTBETCTBHH C YCIOBHSIMH M LIEISIMHA OOIICHHS,
SICHO, TOYHO, TPAMOTHO BBIPQXKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX W NMUCHMEHHBIX TEKCTaX, J1aBaTh
MOSICHEHHSI 110 XOJTy PeIICHHUs 3a7a4yi, KOMMEHTUPOBATh MOJTyUYSHHBIH Pe3yJIbTar;

®B XO7c OOCYXACHHS 3a7aBaTh BOIMPOCHI IO CYIIECTBY OOCYXJTaeMOW TEMbI, MPOOIEMBI,
pemaeMoil 3aaud, BBICKA3bIBaTh HJICH, HAICJICHHBIC HAa IIOWCK PEIICHHS, COIOCTABIISATH CBOU
CYXKJICHUSI C CYXICHUSMH JIPYIHX YYaCTHUKOB JHAajora, OOHapy)XMBaTh pa3IndMe MU CXOJCTBO
MO3UINH, B KOPPEKTHOH hopMe GOpMYITUPOBATH PA3HOTIIACHS, CBOM BO3PAKEHUS;

® [IPCICTABIATh PE3YJAbTAThl pEIICHUS 3aJa4d, OKCICPUMEHTa, WCCICIOBAHUS, IIPOCKTA,
CaMOCTOSITEIILHO BBIOMpATh (PopMaT BHICTYIUICHHS C YYETOM 3a7ad MPE3CHTAMH U OCOOSCHHOCTEH
ayJIUTOPUH;

®[IOHUMATh W UCIOJL30BaTh IMPEUMYIISCTBA KOMAHIHONH W HWHIAMBUAyaJdbHOW pabOTHl TIpH
peleHrH y4eOHbIX MaTEMaTHYSCKUX 3a71ay;

® IPUHUMATH 11€1b COBMECTHOU JCSITEILHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW PabOTHI,
pacrpeneiaTh BUAbl paOdoT, TOTOBAPUBATHCS, OOCYXKIATh MPOLECC M Pe3yibTaT paboThl, 0000IIATh
MHEHHS HECKOJIbKUX JIFOJICH;

® y4acTBOBaTh B TPYIIOBBIX (opMax paboTel (0OCYKIeHHS, OOMEH MHEHUSMH, MO3TOBBIC
HITYPMBI U JPYTHUE), BHIMOIHATH CBOK YacTh pabOThl U KOOPJUHHPOBATH CBOM JICHCTBHS C JPYTUMHU
YICHAaMH KOMAaHJbI, OIICHMBATh KAa4yeCTBO CBOETO BKJIaJa B OOMMA TPOAYKT IO KPUTEPHSIM,
c(hOpMYJIMPOBAHHBIM YYACTHHKAMH B3aUMOJICHCTBUS.

PeryasitTuBHbIe YHHBepCaJbHbIC y4eOHbIe el CTBUS

Camoopranuzanmusi:

® CaMOCTOSITEJIBHO COCTaBJIATh IUIaH, QJITOPUTM pelIeHHs 3aJayd (UM ero 4acTh), BHIOMpaTh
Croco0 peleHus ¢ y4ETOM MMEIOIINUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHUPOBAThH
U KOPPEKTUPOBATh BAPHAHTHI PELLICHUH ¢ y4€TOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, YJMOIHOHAJILHBIH HHTEJIEKT:

®BJAJIETh CIIOCOOAMU CaMONPOBEPKHM, CAaMOKOHTPOJS Ipolecca M pe3yiabTara peLIeHus
MaTeMaTHYeCKOM 3aa49M;

® [IPEIBUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh IIpM PpELIEHUM 3aJa4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, HAWJIEHHBIX OLIMOOK, BBISIBICHHBIX
TPYIHOCTEH;

® OIICHMBATh COOTBETCTBUE pe3y/lbTaTa JAEATEIbHOCTH TIOCTAaBICHHOMW IeM U YCIOBUSM,
OOBSACHATh TMPHUYMHBI JOCTH)KEHUS WU HEJOCTH)KEHUS LM, HaXOAUTh OLIMOKY, NaBaTh OILIEHKY
nprOOPETEHHOMY OTIBITY.

MHNPEIMETHBIE PE3YJBbTATHBI



K xonIty 00yuenus B 7 kj1acce 00y4Jaromunics MOTyIUT CICIYIONTHNE TPEIMETHBIC PE3YJIbTATHI:

Pacrnio3HaBaTh M3ydyeHHBIE T€OMETpUUYECKHE (DUTYpPBI, ONPENeNiaTh UX B3aUMHOE pacIlOIOKEHUE,
n300pakaTh TE€OMETPHUECKHE (UTYpPBI, BBINOJIHATH YEPTEKU IO YCIOBHIO 3amayd. M3mepsars
JIMHEMHBIE U YTIIOBBIC BEIMYMHBI. PemaTs 3a1a4u Ha BBIYMCICHUE [UIMH OTPE3KOB U BEJIMYMH YIJIOB.

Henatb rpy0Oyro OLEHKY JMHENHHBIX U YIJIOBBIX BEJIMYMH IIPEIMETOB B PEaJIbHOM KU3HH, Pa3MEpPOB
IPUPOIHBIX 00BEKTOB. Pa3nnyare pa3mMepsl 3TUX 00BEKTOB MO MOPSIKY BEJIMYHHBI.

CTpouth 4epTeXU K FTEOMETPUUECKUM 3a/1a4aM.

Ilosnp30BaTbed NpHU3HAKAMU PABEHCTBA TPEYrOJbHUKOB, MCIIOJIB30BAaTh IPU3HAKM M CBOMCTBA
PaBHOOEIPEHHBIX TPEYTOJILHUKOB IPH PEILICHUH 3ajiau.

[IpoBOANTH TOTMYECKUE PACCYHACHUS C UCIIOJIb30BAHUEM T€OMETPUUECKUX TEOPEM.

ITonp30BaTbcsd MpU3HAKAMM PABEHCTBA MPSAMOYTOJBHBIX TPEYIOJbHUKOB, CBONCTBOM MEJHaHBI,
IIPOBEAEHHON K TMIIOTEHY3€ NPSMOYTOJIBHOTO TPEYTOJIbHUKA, B PELICHUY FEOMETPUUYECKUX 3aad.

OnpenensaTs NapajuieIbHOCTh MPSIMBIX C HOMOILBIO YIJIOB, KOTOPble 00pa3yeT ¢ HUMHU CEeKyIasl.
OnpenensaTh napamieabHOCTh MPSMBIX C IOMOIIbIO PABEHCTBA PACCTOSHUNM OT TOUEK OJHON MpsIMOM
J10 TOYEK APYrOW MPsSIMOM.

Pemate 3a1aun Ha Ki1eT4aToi Oymare.

[IpoBOIUTH BBIYMCICHUS U HAXOIUTh YUCIOBbIC U OYKBEHHbIE 3HAYEHUS YIJIOB B TEOMETPUUECKUX
3a/la4yax C MCIOJIb30BAaHMEM CYMMBI YIJIOB TPEYIOJbHUKOB U MHOI'OYTOJIbHUKOB, CBOMCTB YIJIOB,
00pa30oBaHHBIX NPU IEPECEUEHUM JBYX MapajlielbHBIX NPAMBIX cekylle. PemaTs mpaxktuueckue
3aJ]a4y Ha HaXOXJICHUE YTJIOB.

Brnanets moHsTHEM reOMETPHUYECKOrO MecTa TOYEK. YMETh OIpeleNiTh OUCCEKTPUCY yIiia U
CEpEIMHHBIN NEPIEHIUKYIIAP K OTPE3KY KaK FT€OMETPUYECKHE MECTa TOUEK.

DopMyIMpOBaTh ONPENCIICHUS OKPYKHOCTH M Kpyra, XOpAbl M JUaMeTpa OKPY>KHOCTH,
I10JIb30BATHCS UX CBOMCTBAMH. Y METh IPUMEHATH 9TH CBOKCTBA IIPU PEILIECHUU 3a7ay.

Bnagers MOHATHEM ONUCAHHOW OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh HAXOIUTbH €€ LIEHTP.
[Tonp3oBatbest (hakTaMu O TOM, YTO OMCCEKTPUCHI YTIIOB TPEYTOJILHUKA MEPECEKAIOTCS B OJJHON TOUKE,
U O TOM, YTO CepeIUHHbIE MEPIEHANKYISAPBI K CTOPOHAM TPEYrOJIbHUKA EPECEKAIOTCS B OAHON TOUKE.

Bnagers  moHsATHEM ~— KacaTelnbHOM K OKPYXKHOCTH,  IIOJIb30BaTbCi  TEOPEMOM O
NEPIEHIUKYJIIPHOCTU KacaTeIbHON U paanyca, IPOBEAEHHOIO K TOYKE KacaHUsl.

[Tonb30BaTbcs MPOCTEMIIMMU T€OMETPUUECKUMU HEPAaBEHCTBAMH, MOHMMATh MX IMPaKTUUYECKHM
CMBICIL.

IIpoBOANTH OCHOBHBIE T€OMETPUYECKUE IIOCTPOEHUS C IOMOIIBIO HUPKYJIS U JINHEHKH.

K koHIly 00yueHus B 8 kj1acce 00y4aroImuics MoyuuT caelyromue NpeIMeTHbIE pe3yabTaThl:

Pacrio3HaBaTh OCHOBHBIE BUJIbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, 10JIb30BaThCSl UX CBOMCTBAMHU
IIPU PEIICHNU T€OMETPUUYECKUX 3a/1a4.

IIpuMeHsATH CBOMCTBAa TOYKHM IEpecedeHHss MeIuaH TPeyroyibHUKa (LIEHTpa Macc) B pelleHHH
3az1ad.

Bnanerps moHsiTeM cpenHEed JIMHUM TPEYrojbHUKAa W Tpamneluy, MPUMEHSTh MX CBONCTBA IpU
pemieHMM  reomerpuueckux  3amad. llomp3oBatbcs  Teopemont  dameca u TeopeMoil O
IIPONOPLUUOHAIIBHBIX OTPE3KAX, IPUMEHATh UX I PELLIEHUS IPAKTHUECKUX 3a4a4.

[TpuMeHATH MPU3HAKH [TOJIO0US TPEYTOJILHUKOB B PEIIEHUH F€OMETPUUECKUX 3a]1ay.

[Tonb3oBatbes Teopemoi Iludaropa g pemeHUs TeOMETPUYECKUX M IPAKTHUECKHUX 3a/ad.
Ctpouth MaTeMaTHUECKyl0 MOJieJb B MPAKTHMUECKHX 3aJadaX, CAMOCTOATEIbHO JeNaTh 4YepTExX U
HaXOJUTh COOTBETCTBYIOIINE JUIUHBI.

Bnagerp mnoHATHAMHM CHHyCa, KOCHMHYCa W TaHI€HCa OCTpPOro yrjla MpsMOYIOJbHOTO
TpeyrojiabHuKa. [101p30BaThCS 3TUMU MOHITUSIMH IS PEIICHUS TPAKTHUECKUX 3ajau.



Bbruucnare (pa3nuuHbIME CIIOCOOAMM) IUIONIAAb TPEYrojbHMKA M IUIOIIAAM MHOTOYTOJIBHBIX
¢uryp (momp3ysch, TAe HEOOXOIUMO, KaJbKylIsATopoMm). IIpuMeHSATh TNOJydYeHHBIE YMEHHUS B
IIPAKTUYECKUX 3a7auax.

Brnanets MOHATUSAMHU BIHMCAHHOTO W LIEHTPAIBHOIO yIJa, UCHOJIb30BaTh TEOPEMBbl O BIIMCAHHBIX
yriax, yriax Mexay XopJamH (CeKyIIMMH) M YIie MEXIy KacaTellbHOM M XOpAOH Ipu pelieHun
F€OMETPUUECKUX 3ajau.

Bnagerb DNOHATHEM ONMCAHHOIO YETHIPEXYTOJIbHUKA, IIPUMEHSATH CBOMCTBA OIMCAHHOTO
YeThIPEXYTOJIbHUKA IPU PEIICHUH 3a/1a4.

[IpuMeHATH MONydyeHHbIE 3HAHUSA Ha MPAKTHKE — CTPOUTh MaTeMaTH4YeCKHe MOJENU A 3aaay
peasbHOM KHU3HH M TPOBOAUTH COOTBETCTBYIOIIME BBIUYUCICHUS C NPUMEHEHHEM MOJI00US |
TPUTOHOMETPHH (TI0JIB3YSCh, T/Ie HEOOXOIMMO, KAIBKYISTOPOM).

K koHIy 00yueHus B 9 kiacce 00y4aroImuics MoJyduT caelyrolue NpeIMeTHbIE Pe3yIbTaThl:

3HaTh TPUTOHOMETpUYECKHE (YHKLIHMU OCTPBIX YIJIOB, HaXOAUTh C HX IOMOUIbIO pa3IMyHbIC
AJIEMEHTHI IPSIMOYTOJIBHOTO TPEYroJIbHUKA («pEeleHUe NMPSMOYTIOIbHBIX TPEYrOJIbHUKOBY»). Haxonute
(c MOMOMUIBIO KAJIBKYJIATOPA) AJIMHBI U YIJIbI 1151 HETAOIMYHBIX 3HAYCHUH.

ITonp3oBaTbes (GopMysnaMu NPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKAECTBOM IS
HaXO0XXJICHUs COOTHOIIEHUH MEXly TPUTOHOMETPUUYECKUMH BETMUYMHAMHU.

Hcnonp30BaTh TEOpEMbl CHHYCOB M KOCHHYCOB /IS HAXOKIEHUS pPa3jIMYHBIX 3JIEMEHTOB
TPEYroJbHHUKA («PELIEHUE TPEYroJbHUKOBY), IPUMEHSTh UX MPU PELICHUH F€OMETPUUECKUX 3ajau.

Brnaners nonatusimMu npeoOpa3oBaHus 1oo0us, COOTBETCTBEHHBIX 3JIEMEHTOB IOJOOHBIX (GUTYP.
[Tonp3oBaTbesi CBOWCTBAMM 110100MsI MPOM3BOJBHBIX (PUIYp, YMETh BBIYUCIATH JJIMHBI U HaXOAUTh
yribel 'y Tmofo0HbIX ¢(uryp. IlpumensTs cBoiicTBa TOAOOMS B MPAaKTHYECKHX 3afadax. YMeTh
NPUBOIUTH PUMEPHI OJOOHBIX (PUTYP B OKPY’KAIOIIEM MUpE.

[Tonp30BaTbes TeOpEMaMU O MIPOU3BEICHUN OTPE3KOB XOPJI, O IPOU3BEIEHUH OTPE3KOB CEKYIHUX,
0 KBaJIpaTe KacaTelbHOM.

[Tonmp30BaThbCs BEKTOpAMH, TOHUMATh UX TEOMETPUICCKUAN M (PU3HUECKUI CMBICI, TPUMEHSTH UX B
peLIeHNH TeOMEeTPUYECKUX U pu3nueckux 3anad. [[puMeHsaTh cKaasipHOE IPOU3BEIEHUE BEKTOPOB [T
HaXO0X/IE€HUs JUIMH U YIJIOB.

ITosnbp30BaTbCA METOIOM KOOPAMHAT HA TUNIOCKOCTH, IPUMEHSTH €r0 B PEIIEHUN T'€OMETPUUECKUX U
MPAKTUYECKUX 3ajau.

Bnagerp MNOHATHSAMHM pPaBWJIBHOIO MHOTOYTOJIbHHMKA, JUIMHBI OKPY>KHOCTH, JUIMHBI JIyTH
OKPYKHOCTH M paJlMaHHOM Mepbl yIila, yMETh BBIYUCIATH IJIOLIA]b Kpyra U ero yacteil. [IpumensaTs
NOJy4eHHbIE YMEHUS B IPAKTHUECKUX 3ajayax.

Haxomute ocu (Mau ULEHTPbI) CUMMETpUU (UTYp, TPUMEHATh JBWKEHHUS IIJIOCKOCTH B
MIPOCTEUIINX CIIyqasiX.

[IpuMeHsTh NMONy4YEHHBIE 3HAHUS HAa MPAKTUKE — CTPOUTh MAaTeMAaTUYECKUE MOJENH Ul 3a1ady
peasbHOM KHM3HM M TPOBOAUTH COOTBETCTBYIOIIME BBIUUCIEHUS C NpPUMEHEHHEM MOoJ00us U
TPUTOHOMETPHUECKUX QYHKIHH (MOJIB3YACH, TJ€ HEOOXOAUMO, KATbKYISITOPOM).



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBanue pa3jaesioB Kounrpoan-  Ilpakrn- (undposbie)
n/n H TEM IIPOrpamMmMmabl Bcero HBbIE yecKHue OﬁpaSOBaTe.}ILHLI
padoThI padoTsI e pecypcsl
?e%(;f:f;;?lpeflme (burypsr u bubmorexa [IOK
11X cBoficTsa, M3mepere 14 1 https://m.edsoo.ru/
' 7f415e2e
F€OMETPUYECKHUX BEJIMYUH
bu6mmoreka [IOK
TpeyronbHUKH 22 1 https://m.edsoo.ru/
7f415e2e
[TapamienpHble npsMbIe bubmorexa LHOK
CyMMa YITOB TpeyroﬂbH’HKa 14 1 https://m.edsoo.ru/
7f415e2e
OKpYXHOCTb B KPYT. bubnuorexa [JOK
['eomeTpHueCcKHe 14 1 https://m.edsoo.ru/
MOCTPOCHHS 7f415e2e
bu6mmoreka [IOK
S{ZZT;IE erue, obobmenne 4 0 https://m.edsoo.ru/
7f415e2e
OBUIEE KOJIMYECTBO YACOB 68 4 0

I10 ITPOIT'PAMME
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8 KJIACC

KosanyectBo yacos DJIeKTPOHHBIE
Ne HaumenoBanue pa3jaeiio KonurpoJib- IMpakTu- (uudposbie)
n/n H TeM NPOrpamMMbl Bcero HbIe yeckHe oOpa3oBaTeJIbHbI
padoTbI padoTsI € pecypchl
bu6nmoreka [IOK
1 YeThIpEXyroabHUKH 14 1 https://m.edsoo.ru
[7f417e18
Teopema ®aneca u Teopema Bu6muorexa LOK
2 © MPOTOPHHOHATTBHBIX 15 1 https://m.edsoo.ru
OTpe3Kax, MoJ00HbIe [7§417e18
TPEYTOJIbHUKHU -
Inomanes. Haxoxnenue Bu6morexa 1[OK
3 [UTOTIE/ICH TPEYTOTBHIKOB 1 14 1 https://m.edsoo.ru
MHOTOYTOJIBHBIX (pUryp. [7f417e18
[Tnomanu nono6HbIX puryp E—
bubnunoreka LIOK
4 Teopema Iugaropa 10 1 https://m.edsoo.ru
Hayajla TPUrOHOMETPUHU [7§417e18
VYTIBl B OKpYKHOCTH.
Bnucannble u onucanHble Bubmorexa [IOK
5 EZZ??;‘E’;EE?HKH' 13 1 https://m.edsoo.ru
okpyxHocTu. Kacanue [11417e18
OKPYKHOCTEMN
bubmuoreka [{OK
6 E-I(;?{TI/?I\;IP erHe, 0bobuenHe 2 https://m.edsoo.ru
[7f417e18
OBHIEE KOJIMYECTBO YACOB 68 5 0

I10 ITPOT'PAMME
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9 KJIACC

KosanyectBo yacos DJIeKTPOHHBIE
Ne HaumenoBanue pa3jaeiio IMpaxkTuy (uudposbie)
n/n H TeM NPOrpamMMbl Bcero Kontpoars ecKHue oOpa3oBaTeJIbHbI
ble padoThI paGoTHI e pecype
Tpuronomerpus. TeopemMbl bubnuorexa [IOK
1 KOCHHYCOB ¥ CHHYCOB. 16 1 https://m.edsoo.ru
Pernrenue TpeyroisHUKOB [7f41al2c
MpeoGpasosatiue o0 BuGorera LIOK
2 comiomemm 5 10 1 https://m.edsoo.ru
[7f41al2c
OKPY>KHOCTH
bubnunorexa LIOK
3 Bekropsr 12 1 https://m.edsoo.ru
[7f41al2c
bubnuoreka [IOK
4 Aecprosacoopumiza g 1 ntps//m.edsoo.ru
[7f41al2c
[IpaBunbHEIE
MHOTOYTOJIbHUKU. J{1Ha Bbu6mmoteka [JOK
5 OKPY>XHOCTH H IUIONIA/Th 8 https://m.edsoo0.ru
Kpyra. Beraucnenue [7f41al2c
Iomanaeu
bubnuoreka [IOK
6 JIBMOKEHHS TIJIOCKOCTH 6 1 https://m.edsoo.ru
[7f41al2c
bubnmorexa LIOK
7 g;i‘;fae;ﬁ’uﬁofiﬁ%e’ 7 1 https://m.edsoo.ru
[7f41al2c
OBLIEE KOJIMYECTBO YACOB 68 6 0

I10 ITPOT'PAMME
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PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOSATHOCTDB U CTATUCTHUKA» B 7-9 KIIACCAX

[NOSAICHUTEJIbHAA 3ATITMCKA

B coBpemenHOM 1M(POBOM MHpE BEPOSTHOCTh M CTAaTUCTHKA IPHOOPETAIOT BCE OOJBIIYIO
3HAYUMOCTh, KaK C TOYKM 3PCHHs MPAKTUYCCKUX IMPHIOKECHUH, TaK M UX POJIM B 0Opa30BaHMH,
HEOOXOJMMOM KaXJOMYy 4eJOBeKy. Bo3pacraer uuciio mnpodeccuid, Npu OBIAJCHHH KOTOPHIMHU
TpeOyeTcst Xxopomasi 6a30Basi MOJTOTOBKA B 00JIACTH BEPOSITHOCTH W CTATUCTHKH, TaKas IMOATOTOBKA
Ba)KHA JUIs IIPOJIOJDKCHUSI 00pa30BaHMs U JUIsl YCIICUTHOH MPO(eCcCHOHAIbHOM Kapbephbl.

Kak1p1ii yenoBeK MOCTOSHHO MPUHUMAET PELICHUS HA OCHOBE UMCIOLIMXCS y HETO JaHHBIX. A IS
00OCHOBAHHOTO TPUHSATHS PEIICHUS B YCIOBUAX HEOCTATKA WM M30bITKA HH(OPMAIH HEOOXOMMO
B TOM YHCJIE XOPOIIO c(HOPMUPOBAHHOE BEPOSITHOCTHOE U CTATHCTUYECKOE MBIIIUICHHUE.

NMenHo mo03TOMYy OCTPO BCTaa HEOOXOAUMOCTH  CHOPMUPOBATH y  OOYYaIOIIUXCS
(YHKIIMOHAJIBHYIO IPAaMOTHOCTb, BKJIIOYAMONIYI0 B Ce0sl B Ka4eCTBE HEOTHEMJIEMOW COCTABISIOIICH
YMEHHUE BOCHPUHUMATh U KPUTHYCCKH aHAIM3UPOBATh WH(POPMAIIHIO, MPEICTABICHHYIO B Pa3IMYHBIX
dopmax, MOHMMATh BEPOSTHOCTHBIM XapaKTep MHOTHX pEalbHBIX MPOIECCOB W 3aBHCUMOCTEHA,
HPOU3BOUTH MIPOCTEHIIINE BEPOSITHOCTHBIC PACUETHI.

3HAaKOMCTBO B Y4E€OHOM Kypce C OCHOBHBIMH NPHHIMIIAMH cOOpa, aHau3a W TPEICTABICHUS
JNAHHBIX W3 PAa3JUYHBIX c]ep JXKU3HM OOIIeCTBA M TOCYJapCTBa MPHOOINACT OOYYaArOIUXCs K
OOIIECTBEHHBIM HHTEpecaM. I3ydeHune OCHOB KOMOWHATOPUKM DPAa3BHBACT HABBIKM OpPraHHU3aLUU
nepebopa W TMoACU€Ta 4YMCIa BapUAHTOB, B TOM 4YHCIE B TNPHUKIAIHBIX 3a7adaX. 3HAKOMCTBO C
OCHOBaMH T€OpUH TpadoB co3MaT MaTeMaTUIECKUi PyHAaMEHT A1t HOpMUPOBAHHS KOMIETCHIINH B
oOnactd MHPOPMATUKKA W TUQPPOBBIX TEXHOJOrWW. [IpM WM3y4YeHUM CTATUCTHKH M BEPOSTHOCTH
o0orammarTcsi TPEACTaBICHUs OOYYarOIIUXCsl O COBPEMEHHOH KapTUHE MHpa M METOJaX ero
uccienoBanus, GOpMHUPYETCs MOHUMAHUE POJM CTATUCTHKH KaK MCTOYHHMKA COLMAIbHO 3HAYUMOM
UH(OpPMAIIMU U 3aKJIa]IIBAFOTCS OCHOBBI BEPOSTHOCTHOTO MBIIIIJICHUSI.

B cooTBeTCTBHM C AaHHBIMH IETSIMH B CTPYKTYpe MPOTrpaMMbl yueOHOTO Kypca «BeposaTHOCTh 1
CTaTHCTUKA» OCHOBHOTO 00IIero 00pa3oBaHuUs BBIACICHBI CIEAYIONINE COePKaTeIbHO-METOJHUECKIE
munaun: «[IpencTaBieHue MaHHBIX M OMHCATEIbHAs CTATHCTHKA», «BeposTHOCTB», «DIIEMEHTHI
KOMOWHATOpHUKNY, «BBeaeHue B Teoputo rpadoBy.

Conepxxanne nmuaun «[IpencraBieHre AaHHBIX M OMHCATEIbHAS CTATUCTHKA» CIY>KUT OCHOBOM
Uit GOPMHUPOBAHMS HABBIKOB Pa0OTHI ¢ MH(OpMAIMEil: OT YTEHHs M MHTEpIpeTanuu uHdopmanuy,
NPEJCTAaBICHHON B TaONHUIax, Ha AMarpamMmax u rpadukax, Jo cOopa, MpeaCTaBICHHUS M aHaIH3a
JIAHHBIX C HCIOJIb30BAHUEM CTATHCTUYECKHX XapaKTePHCTHK CPEIHUX M paccenBaHus. Paboras ¢
JaHHBIMHM, OOydYaroIvecss yd4arcsi CUUTHIBATH W HWHTEPIPETHPOBATH JIaHHBIC, BBHIJBHUIaTh,
apryMEHTHpPOBaTh ¥ KPUTHKOBaTh IPOCTEHINIME TUIOTE3bl, pa3MBIIUIATE Haa  (akropamu,
BBI3BIBAIOIIMMH HM3MEHYUBOCTh, M OICHMBaTh HMX BIHMSHHE HA pPacCMaTPUBACMbIC BEIMYMHBI |
TIPOIIECCHI.

WMHTYHTUBHOE TIPEICTaBICHUE O CIy4YallHONH M3MEHYMBOCTH, MCCIEIOBAaHHE 3aKOHOMEPHOCTEH U
TEHJCHLUI CTaHOBUTCS MOTHBUPYIOLIEH OCHOBOW Ul M3YYeHHs TEOPHH BeposiTHOCTEH. boibmioe
3HAUCHHE MMEIOT MPAKTHYSCKHE 3aJlaHHs, B YaCTHOCTH OMBITHI C KJIACCUYECKHMMHU BEPOSTHOCTHBIMH
MO/IEIISIMU.

[ToHsiTHE BEpOSITHOCTH BBOAUTCS KaK Mepa MpaBaonogo0us ciaydaitHoro coosrtus. [Ipu nzydenun
y4eOHOTo Kypca 00ydaromuyecst 3HaKOMSTCS ¢ TPOCTEHITMMU METO/IaMH BBIYMCIICHHS BEPOSITHOCTEH B
CIy4alHBIX HSKCIIEPUMEHTAaX C PABHOBO3MOXHBIMH 3JEMEHTAPHBIMU HCXOJAMH, BEPOSTHOCTHBIMH
3aKOHaMH, MO3BOJISIONIMMHU CTaBUTh M peliaTh 0ojee CIOKHBbIC 3a7auyd. B ydueOHBIH Kypc BXOIAT



HavaJbHBIE MPEICTABICHHS O CIIy4allHbIX BEJIMUYMHAX U UX YHCIIOBBIX XapaKTepPUCTHUKAX.

B pamkax ydeOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYAIOIIMXCS C MHOXKECTBAMU H
OCHOBHBIMH OTIEPALMSIMHU HAJl MHOKECTBAMH, PACCMATPUBAIOTCA IPUMEPHI MPUMEHEHUS JUIsl PEIICHUS
3aJa4, a TaK)Ke UCIIOJIb30BAHUA B PYTUX MAaTEeMaTUYECKUX Kypcax U y4eOHBIX MpeIMeTax.

B 7-9 kmaccax m3ydaercs y4eOHBIH Kypc «BepoATHOCTh M CTaTHCTHKa», B KOTOPBIM BXOIST
paznensl: «lIpeacraBieHue JaHHBIX U OMUCATENbHAs CTATUCTUKaY, «BeposTHOCTBY, «IJIEeMEHTHI
KOMOMHATOPHUKNY, «BBeneHne B Teoputo rpadosy.

Ha u3zyuenune yue6Horo kypca «BeposaTHocTh U ctaTucTukay orBoautcs 102 vaca: B 7 kiacce — 34
yaca (1 gac B Henenmto), B 8 kiacce — 34 gaca (1 gac B Heneno), B 9 kimacce — 34 yaca (1 gac B Heelo).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

IIpencraBnenue naHHBIX B BHJE TAOJIUL], AMarpamm, rpaduxoB. 3anoiHeHUe TaOull, YTEHHE U
NOCTPOCHHE JuarpaMMm (CTOJOMKOBBIX (CTOJNIOYATBIX) M KPYTOBBIX). UTeHHE TpauKOB peaTbHBIX
nporeccoB. M3Bieyenne uHpOpMaAlMM M3 JUArpaMM M TAOIUI], MCIIOIB30BaHME W WHTEPIpETaLus
JTAHHBIX.

OmnucartenbHas CTaTHCTUKA: CpelHee apu(MeTHdecKkoe, MeluaHa, pa3Max, HauOojbllee Hu
HauMEHbIIee 3HaYeHUs] HA0opa YUCIIOBBIX JaHHBIX. [IpuMepsl cilydaliHON U3MEHUYUBOCTH.

CnyuaiiHbplli 3KCIEpUMEHT (ONBIT) M cilydailHoe coObiTHe. BepostTHocTh M uactora. Poib
MaJIOBEPOSTHBIX M IPAKTUYECKH JOCTOBEPHBIX COOBITMH B mpupoae u B obmectBe. MoHeTa u
UrpajibHasi KOCTh B TEOPUH BEPOATHOCTEH.

I'pad, Bepmmna, pebpo. Cremenp BepmuHbl. Yucio pé€dbep W cyMmapHash CTENEHb BEPIIHH.
[IpencraBnenue o cBszHoctu rpada. Llemn u nukisl. [lytu B rpadax. O6xoxn rpada (3iinepoB myTh).
[TpencraBienue 06 opueHTUpOBaHHOM Ipade. Pemenne 3a1a4 ¢ TOMOIIbI0 TpadoB.

8 KVIACC

[IpencraBnenne JaHHBIX B BUJE TaOJIUI, TUarpaMM, rpadukos.

MHOXecTBO, 3JIEMEHT MHOKECTBA, MMOAMHOKECTBO. Onepanuy HaJl MHOXKECTBAMU: 00bEMHEHUE,
nepecedeHue, JomnonHeHue. (CBolicTBa omepauuil  HaJ  MHOXKECTBAMHU:  IIEPEMECTUTEIBHOE,
COYETaTeNIbHOE, pacHpeleTuTeNbHOe, BKIOUeHHs. lcmonp3oBanue rpaduveckoro MpeIcTaBICHUs
MHO’KECTB JJIs1 OIIMCAHUS PEATIbHBIX IIPOLIECCOB U SIBJICHUM, ITPU PEIICHUH 3a/1au.

W3mepenue paccerBaHMs JaHHBIX. Jlucnepcust U CTaHAAPTHOE OTKJIOHEHUE YHCIOBBIX HAOOPOB.
Juarpamma paccenBaHusl.

DOnemeHTapHble COOBITUS cilydailHOTo onbiTa. CiydaiiHble coObiTHs. BeposTHOCTH COOBITHIA.
OneITbl ¢ PaBHOBO3MOXXKHBIMHU 2JIEMEHTapHbBIMU CcOOBITUSMH. CiiydaiiHblii BbIOOp. CBSI3p MEXAY
MaJIOBEpOSTHBIMU U MPAKTHUECKHU IOCTOBEPHBIMU COOBITHSIMU B IPUPO/IE, OOILECTBE U HAYKE.

HepeBo. CBolCTBA NEPEBBEB: €AMHCTBEHHOCTD ITyTH, CYIIECTBOBAHUE BHUCAYEH BEPILMHBI, CBS3b
MEXJly YMCJIOM BepILKH U unciaoM pédep. [IpaBmino ymHokeHus. Perenue 3a1au ¢ nomonibio rpagos.

[IpotuBononoxusie coObiThsA. uarpamma Oitnepa. OObenMHEHHE M TepecedeHue COOBITHH.
HecoBmecTHble coObiTusi. PopMmyna CIIOKEHUS BepoATHOcTell. YcClloBHas BepossTHOCTh. IIpaBuio
ymHOXeHus. HezaBucumele coObiTus. IlpencraBnenue skcnepuMenTa B Buje AepeBa. Pemenue 3agau
Ha HAXOXXJIEHHUE BEPOSITHOCTEH C MOMOIIIBIO JEpeBa CIyIaifHOTO SKCIIEPUMEHTA, TUarpamm Dusepa.

9 KJIACC

IIpencraBnenue 1aHHBIX B BHUJIE TAOIUL], AUarpamMMm, TpaguKoB, HHTEPIpEeTalus JaHHbIX. UTeHue
U TIOCTpOeHue TalJuIl, JuarpamMmm, rpadukoB 1o peaabHbIM JaHHbBIM.

[lepecranoBku u (axtopuan. Coueranus u yucio coyetanuil. TpeyronbHuk Ilackans. Pemenue
3aJa4 C UCIOJIb30BaHMEM KOMOMHATOPUKH.

I'eomerpuueckast BepoaTHOCTb. CitydaifHbIi BBIOOP TOUKH U3 (PUTYPHI HA TUIOCKOCTH, U3 OTpe3Ka U
U3 IYyTH OKPY>KHOCTH.

Ucneitanme. Yenex u Heymada. Cepust MCObITaHMW A0 mepBoro ycmexa. Cepusi HCIIBITaHUN
Bepuynnu. BepostHocTH coObITHIA B cepuy UcnibITaHui bepHyIm.

CnyuailHass BelIMYMHA W paCHpPENENIEHHE BEpPOSITHOCTEM. MareMaTudeckoe O0XHIaHuE U
pucriepcus. IIpumepsl MareMaTHYecKoro OXWIAaHUs KaK TEOPETHYECKOrO0 CpPEJHEro 3HA4YeHMs



BEJIMYMHBI. MaTeMaTH4ecKOe OKUJAaHUE U IUCIIEPCUS CIIy4YallHOW BEJIMYHMHBI «YHUCIIO YCIIEXOB B CEpUU
ucnbeITaHui bepryimmy.

[lonsTe o 3akoHe OoyblIMX 4YHcenl. M3MepeHue BepOosATHOCTEH C MOMOIBIO 4acToT. Poib u
3Ha4YeHUE 3aKOHA OOJIBLIMX YUCEeNl B IPUPOJIE U O0LIeCTBE.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYHEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTUKA» HA YPOBHE OCHOBHOT' O OBILIIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Pe3yabTAThl OCBOSHUS IPOrPaMMBbI YI€OHOTO Kypca «BeposSTHOCTh U CTaTUCTUKAY»
XapaKTepU3yHTCS:

1) naTproTnyeckoe BOCIIUTAHUE:

MPOSIBJICHUEM HWHTEpeca K MPOILIOMY M HACTOSIIIEMY POCCHICKON MaTeMaTHUKH, 1IEHHOCTHBIM
OTHOUIEHUEM K JOCTHKEHUSM POCCUUCKUX MATEMATUKOB M POCCUMCKOM MAaTeMaTHYECKOM LIKOJIbI, K
HCIIOJIb30BAHUIO ATUX JOCTHKEHUI B IPYTUX HayKax M MPUKJIAAHBIX chepax;

2) rpaxjaaHCcKoe U YXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMIOJHEHUIO OOS3aHHOCTEW TpaJaHWHA W pealu3alid ero Ipas,
MPEJICTABIICHHEM O MAaTEMaTHYECKHMX OCHOBAaX (DYHKIIMOHWPOBAHUS PA3THYHBIX CTPYKTYp, SIBJICHHIA,
IpoLeayp TpaKIaHCKOTo 0OIIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKIIEHUIO
STUYECKHUX MPOOJIeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHHI HAayKd, OCO3HAHHUEM
BKHOCTH MOPAJIbHO-3TUYECKHUX MPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

3) TpyaoBOe BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTMBHOE YYacTH€ B pELICHHM NPAKTUYECKUX 3a/lady MAaTeMaTH4eCKOU
HAIPaBIEHHOCTH, OCO3HAHMEM BA)XXKHOCTH MaTeMaTHMYeCKOTo 00pa3oBaHUS Ha MPOTSHKEHUU Bceei
JKU3HU JUIS YCTCIIHOW NMPO(PECCHOHAITBHON AEATEIbHOCTH W PA3BUTHEM HEOOXOJMMBIX YMCHHM,
OCO3HAHHBIM BBHIOOPOM U TMOCTPOCHUEM WHIWBHUIYAIbHOW TPACKTOPUU OOpa30BaHUS M KU3HEHHBIX
IUTAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K SMOITMOHATLHOMY U 3CTETUYCCKOMY BOCIPHSTHIO MaTeMaTHYCCKHX OOBEKTOB,
3a/1a4, PeIIeHU, pacCyK/IeHUN, YMEHHUIO BUIETh MaTEeMAaTUUECKIE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEeHHOCTH HAYYHOT0 MO3HAHUSA:

OpHUEHTAIMeH B ACSITENFHOCTA Ha COBPEMEHHYIO CUCTEMY Hay4YHBIX MPEJCTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS YeJIOBEKa, MPUPOIBI U OOIIEeCTBa, TOHMMAaHUEM MaTeMaTUYeCKOW HAYKH
KaKk cQepbl 4YelIOBEUECKOM JAESTENIbHOCTH, OSTanmoB €€ pa3BUTHUA M 3HAYUMOCTH JUIs Pa3BUTHUS
LIMBWIN3AI[MU, OBJAJEHUEM S3bIKOM MAaTEMaTUKM M MAaTeMAaTHYE€CKOM KYJIbTYpOH Kak CpeACTBOM
MO3HAHUS MUPA, OBJIAJICHUEM MPOCTEHIIIMMHU HaBBIKAMU UCCIEA0BATENIbCKOM 1€ATEIbHOCTH;

6) ¢usuueckoe Bocnuranue, GopMUpOBAHHE KYJLTYPbI 3[10POBbSI U IMOIMOHAJIBLHOIO
Os1aronosyqusi:

TOTOBHOCTBIO MPUMEHSATh MaTEMaTUYECKHUE 3HAHUS B HHTEpPECaX CBOETO 3/0pOBbs, BEACHUS
3I0pOBOTO OOpa3a XHM3HU (3A0POBOE MHUTAHHE, COATAHCUPOBAHHBIM PEXUM 3aHATUH M OTIbIXA,
perynsapHas puznyecKas akTUBHOCTh), C(OOPMHPOBAHHOCTHIO HaBbIKa pedieKCUU, TPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY U TAKOTO K€ MpaBa JIpyroro YeJI0BeKa;

7) 3K0JIOTHYeCKOe BOCTIMTAHHUE:

OpUEHTaIlMell Ha NPUMEHEHHWE MAaTeMaTHYeCKHX 3HAHWM JUIs pelieHus 3a1ad B o0yacTu
COXPaHHOCTH OKPYXKAIOIIEH Cpeibl, TUNITAHUPOBAHUSI TIOCTYIIKOB U OIIEHKH WX BO3MOYHBIX MTOCJIEICTBHI
JUTSL OKpY Karollel cpeiibl, 0OCO3HAHUEM TJI00aJTBbHOTO XapaKkTepa IKOJIOTHYECKUX MpodsieM U myTel ux
pelIeHus;

8) ajanTanmns K M3MEHAIUMCS YCJIOBUSIM COLMATbHOM M PUPOJAHOM Cpebl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIOBHUSAX HEOMPEASIEHHOCTH, TOBBIMICHUIO YPOBHS CBOEH



KOMIIETEHTHOCTH Y€pe3 NPAKTUYECKYIO JIEATEIbHOCTh, B TOM YHCJIE YMEHHUE YUUTHCS y IPYTUX JTHOAEH,
nproOpeTaTh B COBMECTHON JAEATEIbHOCTH HOBbIE 3HAHUS, HABBIKM U KOMIIETECHIIUU U3 OIBITA APYTHX;

HE00X0AMMOCTHIO B (POPMHUPOBAHUY HOBBIX 3HAHUH, B TOM 4HCIe (HOpMyTupoBaTh UICH, IOHATHS,
runore3sl 00 00BEKTax U SBJICHUSX, B TOM 4YHCIE paHEe HEU3BECTHBIX, OCO3HABaTh JE(UIUTHI
COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, IJIAHUPOBATH CBOE Pa3BUTHUE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHTYAllMIO, BOCIIPHHUMATH CTPECCOBYIO CHUTYALUIO Kak
BBI30B, TpPEOYIOUIM KOHTPMEp, KOPPEKTUPOBAaTh TNPUHUMAEMble pEIICHUS ©  JICHCTBHUA,
dbopMyIUpOBATh U OLIEHUBATH PUCKH U MOCIEACTBUS, JOPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTeIbHBIE YHUBEPCAJIbHLIC y‘leﬁHbIe JeHCTBUSA

Ba3oBble Jjornueckue aeicTBHA:

® BBLISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMaTUYECKUX OOBEKTOB, MOHSATHIH,
OTHONICHWA MEXIy TOHATHSAMH, (HOPMYJIMPOBATh OMNPEICICHHUS IOHSATHH, YCTaHABIMBATH
CYIIECTBEHHBI TpPU3HAK KiacCH(UKAWU, OCHOBAaHUS ISl OOOOIIEHWS W CPaBHEHUS, KPUTEPUHU
MIPOBOJIMMOIO aHAJIN3A;

® BOCIIPUHUMATh, (OpMyTUpoBaTh W TNPEOOpPa3OBBIBATH CYXKACHUS: YTBEPAHUTEIbHBIE U
OTpHUIATENIbHbIC, EAMHIYHBIC, YACTHBIE U OOIINE, YCIOBHBIE,

® BEISIBIISITH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHUBOpEYHsI B (haKTax, NaHHBIX,
HAOMIOJIEHUSAX U YTBEPXKACHHUAX, MpeAjiaraTb KPUTEPUU I BBISIBICHUS 3aKOHOMEPHOCTEH U
NPOTUBOPEUHNIL;

e [eJlaTh BBIBOABl C HCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HWHIYKTHUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

e pa30bupaTh J10Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPKACHUH (TMPSAMbIE M OT MPOTHUBHOIO),
IPOBOANTH CaMOCTOSITEIbHO HECJIOXKHBIE JI0Ka3aTeIbCTBA MaTeMaTH4YeCKHX (aKTOB, BBICTPaUBATh
apryMEeHTallUIO, MPUBOIUTH TPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

® BHIOMpATh CHOCOO perieHus y4eOHOW 3ahauu (CpaBHUBATh HECKOJIBKO BAPUAHTOB pPEIICHUS,
BbIOMpaTh HanboJIee MOAXOAAIMINN C YIETOM CaMOCTOSITENILHO BbIJICIIEHHBIX KPUTEPUEB).

basoBble ucciienoBare/ibCKie 1eHCTBUA:

® [ICII0JIB30BAaTh BOIPOCHl KaK HCCIIEIOBATENbCKMM HMHCTPYMEHT NO3HaHMs, (QOpMYIHpOBaTh
BONPOCH], (DUKCHPYIOIINE MPOTHBOpPEYHE, MPOOJIeMy, CaAMOCTOSTETHFHO YCTaHABIMBATh HCKOMOE U
naHHoe, GOPMHUPOBATH THIIOTE3Y, ApPTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;

® [IPOBOJIUTH MO CAMOCTOSATENIHHO COCTaBICHHOMY IUIaHY HECIIOXKHBIN IKCIIEPUMEHT, HEOOIbIIOoe
HCCJIEIOBAaHKE 10 YCTAHOBJIEHUIO OCOOEHHOCTENH MaTeMaTHUeCKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB
MEXIy COOOM;

® CaMOCTOSITENIbHO (OPMYJIMPOBaTh O000OIIEHUST M BBIBOJABI IO pe3ysibTaTaM IPOBEAEHHOIO
HaAOJIIO/IEHUs, UCCIIEIOBaHMs, OLIEHHWBATh JIOCTOBEPHOCTH IOJIYYEHHBIX pEe3yJIbTaToOB, BHIBOJIOB U
0000I1IEHHI;

® [[POTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIECCA, a TAK)KE BBLABUTATh MPEINOJOKEHUS O €ro
Pa3BUTUU B HOBBIX YCIIOBUSIX.

Padora c undopmanmuei:

® BBISIBIISITh  HEJIOCTATOYHOCTh W W30BITOYHOCTh HWHGOpPMAIUH, AAHHBIX, HEOOXOJUMBIX s
pelIeHus 3a1a4H;



® BEIOHMPATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIIPETHPOBATh HHPOPMAIUIO PA3THUHBIX
BUIOB U (OPM IIPECTABIICHHUS;

e BEIOMpaTh (opMy TMpencTaBieHHss HHGOpPMAMK M WIUTIOCTPHPOBATH pElIaeMbie 3alauu
CcXeMaMH, JuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

® OIICHWBATh HAJAEKHOCTE WHPOPMALMU TI0 KPHUTEPHUSM, NPEIIOKECHHBIM YYHUTEIEM WU
c(OPMYITHUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMmyHUKaTHBHBIE YHHBePCcAIbHbIE YUeOHbIE el CTBHUS:

® BOCIIPUHUMATH U (DOPMYJIHPOBATH CY)KJCHUS B COOTBETCTBHH C YCIOBHSIMH M LIEISIMHA OOIICHHS,
SICHO, TOYHO, TPAMOTHO BBIPQXKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX W NMUCHMEHHBIX TEKCTaX, J1aBaTh
MOSICHEHHSI 110 XOJTy PeIICHHUs 3a7a4yi, KOMMEHTUPOBATh MOJTyUYSHHBIH Pe3yJIbTar;

®B XO7c OOCYKACHHS 3a7aBaTh BOIMPOCHI IO CYIIECTBY OOCYKITaeMOW TeMbl, MPOOIEMBI,
pemaeMoil 3aaud, BBICKA3bIBaTh HJICH, HAICJICHHBIC HAa IIOWCK PEIICHHS, COIOCTABIISATH CBOU
CYXKJICHUSI C CYXICHUSMH JIPYIHX YYaCTHUKOB JHAajora, OOHapy)XMBaTh pa3IndMe MU CXOJCTBO
MO3UINH, B KOPPEKTHOH hopMe GOpMYITMPOBATH Pa3HOTIIACHS], CBOH BO3PAKEHUS;

® [IPCICTABIATh PE3YJAbTAThl pEIICHUS 3aJa4d, OKCICPUMEHTa, WCCICIOBAHUS, IIPOCKTA,
CaMOCTOSITEIILHO BBIOMpATh (PopMaT BHICTYIUICHHS C YYETOM 3a7ad MPE3CHTAMH U OCOOSCHHOCTEH
ayJIUTOPUH;

®[IOHUMATh W UCIOJL30BaTh IMPEUMYIISCTBA KOMAHIHONH W HWHIMBUAYAIBHOH paboOThl TpH
peleHrH y4eOHbIX MaTEMaTHYSCKUX 3a71ay;

® IPUHUMATH 11€1b COBMECTHOU JCSITEILHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW PabOTHI,
pacrpeneiaTh BUAbl paOdoT, TOTOBAPUBATHCS, OOCYXKIATh MPOLECC M Pe3yibTaT paboThl, 0000IIATh
MHEHHS HECKOJIbKUX JIFOJICH;

® y4acTBOBaTh B TPYIMIOBBIX (opMax paboTel (0OCYXIeHHS, OOMEH MHEHHUSIMH, MO3TOBBIC
HITYPMBI U JPYTHUE), BHIMOIHATH CBOK YacTh pabOThl U KOOPJUHHPOBATH CBOM JICHCTBHS C JPYTUMHU
YICHAaMH KOMAaHJbI, OIICHMBATh KAa4yeCTBO CBOETO BKJIaJa B OOMMA TPOAYKT IO KPUTEPHSIM,
c(hOpMYJIMPOBAHHBIM YYaCTHHKAMU B3aWMO/ICHCTBUSI.

PeryasitTuBHbIe YHHBepCaJbHbIC y4eOHbIe el CTBUS

Camoopranuzanmusi:

® CaMOCTOSITEJIBHO COCTaBJIATh IUIaH, QJITOPUTM pelIeHHs 3aJayd (UM ero 4acTh), BHIOMpaTh
Croco0 peleHus ¢ y4ETOM HUMEIOIINXCS PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELLICHUH ¢ y4€TOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, YJMOIHOHAJILHBIH HHTEJIEKT:

®BJAJIETh CIIOCOOAMU CaMONPOBEPKHM, CAaMOKOHTPOJS Ipolecca M pe3yiabTara peLIeHus
MaTeMaTHYeCKOM 3aa49M;

® [IPEIBUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh IIpHM pPEIICHUH 337a4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, HAWJIEHHBIX OLIMOOK, BBISIBICHHBIX
TPYIHOCTEH;

® OIICHMBATh COOTBETCTBUE pe3y/lbTaTa JAEATEIbHOCTH TIOCTAaBICHHOMW IeM U YCIOBUSM,
OOBSACHATh TMPHUYMHBI JOCTH)KEHUS WM HEJOCTH)KEHUS LIeNM, HaXOAWTh OMMOKY, NaBaTh OLIEHKY
nprOOPETEHHOMY OTIBITY.

MHNPEIMETHBIE PE3YJBbTATHBI



K xonIty 00yuenus B 7 kj1acce 00y4Jaromunics MOTyIUT CICIYIONTHNE TPEIMETHBIC PE3YJIbTATHI:

Uwurare wHQOpPMAIHIO, MIPEICTABICHHYIO B TaOIWIaX, HA JUarpaMmax, MPeACTaBsaTh JaHHBIC B
BUJIE TaOJIHII, CTPOUTH TUATPAMMBI (CTOJOMKOBBIC (CTOIOYATHIE) U KPYTOBBIC) IO MACCUBAM 3HAYCHHIA.

OnuceiBaTh U UHTEPIPETUPOBATH peabHbIC YHCIOBBIEC TaHHBIC, IPEACTaBICHHBIC B TaOIUIaX, HA
nuarpammax, rpadukax.

Ucnonws3zoBarh i ONMHMCaHUS  JIAaHHBIX ~ CTAaTUCTUYECKHME  XApPAKTEPUCTUKHU:  CpeaHee
apudmMeTHuecKoe, MeruaHa, HauOoJbIllee U HAUMEHBIIIEe 3HAUCHUS, pa3Max.

Nwmets mpencraBieHue o cCliydailHOM M3MEHYMBOCTH Ha IpUMepax LeH, (U3NYECKUX BEINYHH,
AHTPONOMETPUYECKUX JAHHBIX, UMETh MPEACTABICHUE O CTATUCTUYECKON YCTOHYHBOCTH.

K koHIry o0y4enus B 8 kjacce 00y4yaroImuics MOIyYUT CISAYIOIINE TPEAMETHBIE pe3yIbTaThl:

N3Bnekath M mpeoOpazoBbIBaTh WHGOPMAIMIO, MPEACTABICHHYIO B BHJE TAONUIl, AHArpamm,
rpaduKoB, MPeACTaBIATh JaHHBIE B BUJIE TaOIHII, JUarpamMmm, rpadukosB.

OnuceiBaTh JaHHBIE C MOMOIIBIO CTAaTUCTHUYECKHUX IIOKa3aTeliel: CpelHUX 3HAueHUH U Mep
pacceuBaHusl (pa3Max, JUCIIEPCUS U CTaHJAPTHOE OTKIOHEHUE).

Haxoauth 4acTOTHI YMCIOBBIX 3HAYEHHUW W YACTOTHI COOBITHUH, B TOM YHCIIE TO pe3yibTaTam
U3MEpPEHHI U HAOI0ICHU.

HaxomuTh BEpOSTHOCTH CIIy4aliHBIX COOBITHII B OMNBITaX, 3HAs BEPOSTHOCTU AIEMEHTAPHBIX
COOBITHIA, B TOM YHCJIC B OIBITaX C PABHOBO3MOXKHBIMH 3JIEMCHTAPHBIMUA COOBITHSIMH.

Hcnons3oBarh rpaguyeckue MOJACIU: JEPEBO CIYyUYalHOTO SKCIEPUMEHTA, JUarpaMMmbl Diljepa,
YHUCIIOBAs MpsMasi.

OnepupoBarh TMOHATUSMHU: MHOXECTBO, IMOJMHOXXECTBO, BBIMOJHATH  ONEpalMd  Haj
MHOXECTBaMH: OOBEIUHEHHE, NepeceueHre, IOMONHEHHWE, IEePEUUCHIATh JIIEMEHTHl MHOXKECTB,
MIPUMEHATH CBOMCTBA MHOYKECTB.

Hcnonb3oBath rpadguueckoe MpeICTaBICHUE MHOXKECTB M CBA3CH MEXIy HUMH JAJS ONMUCAHUS
MIPOLIECCOB U SIBIICHUH, B TOM UHUCIIE [IPH PELICHUH 33]1a4 U3 IPYTHX y4eOHBIX MPEAMETOB U KYPCOB.

K xonity 00yuenus B 9 kiiacce 00y4aromuncs MoayquT CIEAYIONME TPEIMETHBIC PE3YJIbTATHI:

N3Bnekate U mpeoOpa3oBbIBaTh MH(OpPMAIKIO, TPEACTABICHHYIO B PA3JIMUHBIX HCTOYHHKAX B
BUJIE TaOJHII, JUArpamMm, rpaduKoB, MPEICTABIATH JaHHBIE B BUJIE TaOJHII, JUarpamMmm, rpaduKosB.

Pemarp 3amaum OpraHuM30BaHHBIM MEpeOOPOM BapHAHTOB, a Takke C HCIOIb30BAHUEM
KOMOWHATOPHBIX TIPABUI U METOIOB.

Hcnonw3oBarh omucaTeNbHbIE XapaKTEPUCTUKHU IS MACCHBOB UYMCJIOBBIX JAHHBIX, B TOM YHCIE
CpelHME 3HAaYEHUSI U MEPbI PACCEMBAHUS.

HaxomuTh 4acTOThl 3HAYEHHH W YaCTOTHI COOBITHS, B TOM YHCIE TMOJNB3YACh pe3yabTaTaMH
MPOBEAEHHBIX U3MEPEHUN U HAOTIOCHUH.

Haxoauth BEpOSTHOCTH CIIy4alHBIX COOBITHH B M3YYEHHBIX OIBITAX, B TOM YHCII€ B OMBITaX C
PaBHOBO3MOXXHBIMHU SJIEMEHTAPHBIMU COOBITHSIMH, B CEPUSX HCIBITAaHUI 10 TIEPBOTO yCIeXa, B CEPUSIX
ucnelTaHui bepryim.

HNmeTts nipeacraBiieHUe 0 CIIy4alHOW BEJIMYMHE U O PACTIPENCIICHUN BEPOATHOCTE.

Nmets mnpencraBieHue O 3aKOHE OONBUIMX YHCET KaK O MPOSBICHUH 3aKOHOMEPHOCTH B
CIIy4aifHON M3MEHYMBOCTH M O POJIM 3aKOHA OOJBIIMX YHUCEN B MPUPOJIE U OOIIECTBE.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KounvecTBO 4acoB DJIeKTPOHHbBIE
HaumenoBanue
Ne P — Kourponb-  Ilpakrtuuye-  (uu¢poBbie)
n/n P Bcero  Hble CKHe o0pa3oBaTte/ibHbIE
NMPorpamMmbl
padoThI padoThI pecypchl
e 1CTABICHIE bubnunorexa LIOK
1 peal 7 0 2 https://m.edsoo.ru/7f415
JIAHHBIX fdo
OmnuncarensHas Bubmrorexa HOK
2 8 0 1 https://m.edsoo.ru/7f415
CTaTUCTHKA fdo
Corvaaiinas bubnuorexa [JOK
3 Y1 6 0 1 https://m.edsoo.ru/7f415
W3MEHYHUBOCTD fdo
Beenenue B Teopuio bubmmorexa [IOK
4 A p 4 0 1 https://m.edsoo.ru/7f415
rpa¢oB fdo
E;ET?TZHOCTB 1 bubnuoreka [{OK
5 . 4 0 1 https://m.edsoo.ru/7f415
CIIy4aifHOTO fdo
COOBITHS —==
O6o0meHue, bubnuorexa [JOK
6 cUcTEMaTU3AIHU 5 2 1 https://m.edsoo.ru/7f415
3HAHUN fdc
OBHIEE KOJIMYECTBO 34 5 7
YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KVIACC

KosaunyectBo yacos JJIeKTPOHHBIE
HaumenoBanue
Ne Kourpoas- Ilpakruye-  (uupposbie)
pa3aesioB U TeM
n/n Bcero  Hble CKHe oOpa3oBaTe/ibHbIE
NpOrpamMmbl
padoTbI padoTbI pecypchl
IToBTOpEHME Kypca bubmorexa LIOK
1 p yp 4 0 1 https://m.edsoo.ru/7f417f
7 knacca
b2
Omcaretias BuGmorexa [IOK
2 ' 4 0 2 https://m.edsoo.ru/7f417f
PacceuBanue b2
JTAHHBIX -
bubnunorexa LIOK
3 MHoecTBa 4 0 1 https://m.edsoo.ru/7f417f
b2
BepositHOCTB bubnnorexa [JOK
4 CITy4aitHOro 6 0 2 https://m.edsoo.ru/7f417f
cOOBITHS b2
Brenetiie B bubmuoreka [{OK
5 A 4 0 1 https://m.edsoo.ru/7f417f
Teoputo rpados b2
Corveaaiinsie bubmuoreka [{OK
6 o 8 0 1 https://m.edsoo.ru/7f417f
COOBITHS b2
O06o001eHue, bu6nmorexa LIOK
7 CUCTEMATH3ALIS 4 2 0 https://m.edsoo.ru/7f417f
3HAHUI b2
OBHIEE KOJIMYECTBO
YACOB IIO 34 2 8

I[TPOTPAMME



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KJIACC

KonnyectBo 4yacos JJIeKTPOHHBIE
HauMeHoBaHune
Ne A31eJ10B 1 TeM Konrpoan- Ilpakrtuuye- (uudposbie)
n/n P Bcero  Hble CKHe o0pa3oBaTe/ibHbIE
NPOrpamMMbl
padoTbI padoTbI pecypchl
IToBTOpEHME Kypca bubmorexa LIOK
1 P yp 4 0 1 https://m.edsoo.ru/7f41a3
8 kmacca 02
SIEMEHThL bu6mmoreka [IOK
2 ! 4 0 1 https://m.edsoo.ru/7f41a3
KOMOHWHATOPUKH 02
T'eomeTpuueckasa bubmoreka LJOK
3 P 4 0 1 https://m.edsoo.ru/7f41a3
BEPOATHOCTh 02
A PHT— bu6mmoreka [IOK
4 6 0 1 https://m.edsoo.ru/7f41a3
bepnynnu 02
Corvaaiiias bu6mmoreka [IOK
5 v 6 0 1 https://m.edsoo.ru/7f41a3
BeJINYMHA
02
bu6mmoreka [IOK
6 Obobmenne, 10 2 0 https://m.edsoo.ru/7f41a3
KOHTPOJIb 02
OBHIEE KOJIMYECTBO
YACOB I10 34 2 5
ITIPOI'PAMME



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
HPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA
MATEMATHKA, 5-6 KJIACC:

e Maremaruka (B 2 yactsx), 5 kinacc/ Bunenkun H. 5., XKoxos B.U., Yecnoko A.C.,
[Bapudypn C.H., O6IecTBO ¢ OrpaHMUYEeHHON OTBETCTBEHHOCTHIO «OL]
MHEMO3HNHA», 20109r.

e Maremaruka (B 2 yactsx), 6 kinacc/ Bunenkun H.S., XKoxos B.H., Yecnokos A.C.,

[Bapioypa C.U., O61IecTBO ¢ OrpaHHYEHHONM OTBETCTBEHHOCTHIO « O]

MHEMO3H1NHA», 2019 r.

AJITEBPA, 7-9 KJIACC:

e Aurebpa (B 2 wactsx), 7 ximacc/ Hacte 1: Mopakosud A.I'.; Hacte 2: MopakoBud A.l'. u
apyrue, nox penakuueir Mopnakosuua A.I'., U3gatensctBo «MHEMO3WHA», 2019r.
Anrebpa (B 2 yactsx), 8 kimacc/ Yactp 1: Mopakosuua A.T'., Yacts 2: Mopakosud AT,
u ap., UznarensctBo «MHEMO3MHA», 2019 1.

e AunreOpa (B 2 yactsx), 9 knacc/ Hacts 1: Mopakosuu A.I'., Cemenos I[1.B.; Yacts 2:
Mopakosuu A.I'., Anekcannposa JI.A., Mumyctuna T.B. u np., U3narensctBo
«MHEMO3HUHA»,2019 r.

I'EOMETPUA, 7-9 KJIACC:

e Teomerpus, 7-9 knaccel/ Atanacsia JI.C., byry3os B.®., Kanomues C.b. u apyrue,

«ITpocsemenner, 2019 r.

BEPOATHOCTD U CTATUCTHKA, 7-9 KJIACC:

e Marematuka. BeposiTHOCTB 1 cTaTHCcTHKA: 7-9-€ KiTacchl: 0a30BbIid yPOBEHb: yUeOHUK: B
2 yactsx, 7-9 knaccel/ Beiconkuit U.P., Slmenko U.B.; mox pex. Amenko U.B.,

AxuuonepHoe obmectBo «M3narenscrBo «lIpocsemenuey, 2023 r.



METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA
MATEMATHKA, 5-6 KJIACC:

e Marematuka (B 2 vactsx), 5 kinacce/ Bunenkun H. 4., XKoxos B.U., YUecnokos A.C.,
[MBapioypn C.U., OO1IecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO «OL]
MHEMO3HUHA», 2019r.

e Marematuka (B 2 yactsx), 6 kiacce/ Bunenkun H. 5., XKoxos B.1.,

e Metonuueckoe mocobue st yuutens. OOydeHrue MmaTeMaTHKe B 5-6 Kiaccax. ABTOp
Koxos B.N.

e KouTposbsHbie paboTsl 5, 6 kiaccel. ABTopsl: JKoxoB B.U., Kpaiinesa JI.b.

e MaremaTuueckue JUKTaHTHI 5, 6 ki1acchl. ABTOpbI: XKoxos B.1.
AJITEBPA, 7-9 KJIACC:

e Mopakosuu A.I'. Anrebpa 7 knacc: merod. nocobue ans yuutens / A.I.MopakoBuu.-

M.: MueMo3nHa

e Anekcanaposa JI.A.Anrebpa. 7 kiacc: camocrositenabHbie padboTel/ JI.A.Anekcanaposa;

nox pea. A.I'Mopakosuua.-M.: MHeMo3uHa

e Anekcanapoa JI.A.Anre6pa.8 kiacc: KOHTpoJbHBIC paboThI/JI.A.ANekcanapoBa; Mo

pen. A.I''Mopakosuuda.-M.: MHeMo3uHa

e MopakosuyA.I'.Anrebpa. 8 knacc: meroa. [Tocobue nmns yuurens/ A.I'.Mopakosuu.-

M.:Muemo3uHa

e AnekcanapoBa JI.A.Anrebpa. 8 kiacc: camocrositenbHbie paboTel/ JI.A.Anekcanaposa;

noa pea. A.I'Mopakosuya.-M.: MHemo31Ha

e AnekcanapoBa JI.A.Anre6pa.8 knacc: KkoHTposibHBIE paboThl/JI.A.AnekcaHapoBa; Mo/

pen. A.I''Mopakosuua.-M.: MHeMo31Ha

e Mopakosuuy A.I'. Anre6pa.7-9 ki.: tectel/A.I'Mopnkosuy, E.E.Tynbunnckas.-M.:

Muemo3u1Ha

e AnekcangpoBa JILA. Anre6pa. 9 wmacc. KoHTposbHble paOOTBI IS y4alIuXcs
oOureobpaszoBarenbHbIX yupexaenuit/ JI.A.Anekcannposa; nox pen. A.I'.MopakoBuya.

- M.: Muemo3nHa

e AnekcanapoBa JILA.. AnreOpa. 9 kmacc. CaMmocTosTenbHBIE PAaOOTHI IS y4allluXcCs



obmeobpazoBaTenbHbIX yupexaenuit / JI.A.Anexcanaposa; nmog pea. A.I.MopakoBuya

- M.: Muemo3nHa

[Tono M.A. KOHTpOJIbHBIE W CaMOCTOATEIbHBIE pabOTHl MO anredpe: 9 Kimacc: K
yuebnuky A.I'.MopakoBuua “Anredpa. 9 xmacc”/ M.A.Ilomos. - M.: M3xarenbcTBO

“Ox3amen”

Anexcanapoa JI.A. Anrebpa. 9 xnacc. Temarndeckre mpoBepoOUHbIe paOOTHl B HOBOM
dopme It yuammxcs o01eoopa3oBaTeNbHBIX yupexacauii/ JI.A.Anekcanapoa; 1o

pen. A.I''MopakoBuya - M.: MHemo3uHa

I'EOMETPUA, 7-9 KJIACC:

AranacsH JI.C., byryzoB B.®., I'mazko 0.A., IOguna W.U. I'eomerpus: Pabouas
teTpanp 1 7 knacca. M.: [Ipocsemenue

Mumenko, T. M. I'eomerpust: Tematnueckue tectsl: 7 ki / T. M. Mumenko, A. /1.
bnuukos. — M.: [Ipocenienune

Aranacsn JI.C., byryzoB B.®., I'mazko 10.A., Hguna N.U. I'eomerpusi: Pabouas
TeTpalp A 8 kiacca. M.: IIpocsemenne

Mumenko, T. M. I'eomerpus: Tematudeckue tecthl: 8 ki. / T. M. Mumenko, A. /.
bnuukos. — M.: [Ipocenienune

Aranacsn JI.C., byryzoB B.®., I'mazkoB 10.A., Hguna W.U. I'eomerpusi: Pabouas
TeTpalp A 9 kiacca. M.: IIpocsemenne

Mumenko, T. M. T'eomerpus: Tematuueckue tecthl: 9 k. / T. M. Mumenko, A. .
bmunkoB. — M.: [Ipocsemenne, 2012

3uB b.I'., Melinep B.M. Jlunaktnyeckue MaTepuainsl 0 reOMETpuM i 7 kinacca. M.:
[Ipoceemenue

3uB b.I'., Meiinep B.M. Jlunaktnueckue MaTepuainsl o reoMeTpuu i 8 kmacca. M.:
[Ipoceemenue

3uB b.I'., Melinep B.M. Jlunaktudyeckue MaTepuaisl 0 reoMeTpuu aiad 9 kiacca. M.:
[IpocBemenue

MensuaukoBa H.b. u gp. I'eomerpus: Jlumaktuyeckne maTtepuaibl Ui 7-9 Ki1accoB
00111e00pa3oBaTeNbHBIX YUpekKIeHu. — M.: MHemMo31Ha

3uB, b. I. 3agaun mno reomerpuu: mnocobue ans ydammuxcs 7-11 kiaccoB
obmeobpazoBatenbHbIX yupexaennii / b. I'. 3uB, B. M. Meiinep, A. I'. baxanckwuii. — M.:

IIpocsemenune



e Kyxkapuesa, I'. 1. CO0pHHK 3a1a4 0 T€OMETPUHU B PUCYHKAX U TecTax. 7—9 kmaccsl / I
N. Kyxkapuesna.

e (aBpacoBa, C. M. VYmpaxHeHus IO IUIAHUMETPUHU Ha TOTOBBIX uyeprexax / C. M.
Caspacosa, I'. A. ScTtpeOunenxuii. — M.

e PabunoBuy E.M. 3anaun u ynpaxHeHUs Ha TOTOBBIX YepTekax. 7-9 knaccel. ['eomerpus.
— Nnekca, XappkoB: [ 'uMHa3us

e Epmosa A.Il.,, l'omo6oponbko B.B. YcTHBIE mpoBepodyHBIE W 3adeTHBIE PaOOTHI IO

reoMerpuu 1uist 7-9 knacca. — M.: Mnekca

e Mumenko T.M. [lupakThyeckue KapTOYKM — 3ajJaHusi mo reomerpuu: 7,8,9 wi.: K
yuebnuky JI.C.Atanacsina u ap. — M.: «Ox3amen»

e Jlepurac I'.I'. MaremaTnueckue muktanThl. ['eomerpus. 7-11 kmacchel. JlumakTudeckue
Marepuaisl. — M.: Mnekca

e AnrteiHoB I1.U. T'eomerpus, 7-9 kmaccel. Tecthl: YdyeOHO-MeToaMUYECcKOe mocooue. M.:
Apoda

e 3aBwuy, JI. . KoHTpOsNbHBIE U TpOBEpOUHBIe paboThI 10 reomeTpun. 7—9 kmaccs / JI. 1.
3BaBud [u ap.]. — M.

e ®dapkoB, A. B. /luarHoctuyeckue KOHTPOJIBHBIC pabOTHI 10 reomeTpuu. 7 kimace / A. B.
®apkos. — M.

e Teomerpus. 7-9 kmaccel. CaMOCTOSATENbHBIE U KOHTPOJIbHBIE pPabOThl K Y4eOHUKY
JI.C.ArtanacsHna: Pa3pe3nblie kapTouku / cocT. M. A.Muenckas. — Bonrorpan: Yuurens

e l3yuenue reomerpuu B 7-9 Kinaccax : METOJ. peKOMeHAauuu : KH. 1 yuurens / JI. C.
AranacsH [u 1p.]. — M.: IIpocBenienue

e Tapunoa H.®. Iloypounsle pa3zpaboTku o reomerpun. 7 kinacc. M.: BAKO

e TaBpunoa H.®. Iloypounsle pazpaboTku o reomerpu. § kinacc. M.: BAKO

e TapunoBa H.®. Iloypounsle pazpaboTku o reomerpuu. 9 knacc. M.: BAKO

BEPOATHOCTDb U CTATUCTHUKA, 7-9 KJIACC:

o Meroanueckre MaTepHalibl K yueOHUKY. BeposaTHOCTh U cTaTHCTHKA: 7-9-€ KI1acChl:
0a30BbIif ypoBeHb: yueOHUK: B 2 yacTsax, 7-9 knaccsl/ Beicoukuit U.P., Smenko NU.B.;

nox pex. Amenko U.B., Akuronepuoe o6mectBo «M3marensctBo «IIpocBemennes



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

MATEMATMHKA, 5-6 KJIACC:

e bubmuoreka ITOK https://m.edsoo.ru/f2a33f46

e http://school-collection.edu.ru — komekius 06pa3oBaTEIbHBIX PECYPCOB;

e InternetUrok.ru - Buaeo ypoku;

e www.math-on-line.com -3anuMarenpHas MaTEMATHKA;

e http://www.logpres.narod.ru — npumepsl HHGOPMAIIMOHHBIX TEXHOJIOTHIA;

e http://www.allmath.ru - Bcs Maremaruka;

e http://mathem.hl.ru — maremaruka on-line;

e http://www.exponenta.ru - o6pa3oBaTelbHbII MATEMAaTHYCCKHI CAMT;

AJIT'EBPA, 7-9 KJIACC:

e bubmmoreka L{OK https://m.edsoo.ru/f2a33f46
e www. edu - "Poccuiickoe oopasoBanue” denepanbHbIil MOPTAL.

e www.school.edu - "Poccuiickuii 001ieo0pa3zoBarebHbIi mopran”

e www.school-collection.edu.ru/ Eaunas komaekmus mudpoBbIx

o0pa3oBaTeNbHBIX PECYPCOB

e www.mathvaz.ru - docke MIKOIBHOTO YUHUTEINSI MATeMaTHKH

JlokyMeHTanus, pabo4yre MaTepuabl JUIsl yYUTENs MaTeMaTUKH
e  Www.it-n.ru "Cerb TBOpYECKUX yunTEICH"

e www.festival.1september.ru ®ecTrBab TEAATOTUUECKUX UIACH

e https://www.vaklass.ru/

e https://skysmart.ru/

e https://sdamaqia.ru/

e https://vpr.sdamaia.ru/

e https://fg.resh.edu.ru/



https://m.edsoo.ru/f2a33f46
http://school-collection.edu.ru/
http://www.math-on-line.com/
http://www.logpres.narod.ru/
http://www.allmath.ru/
http://mathem.h1.ru/
http://www.exponenta.ru/
https://m.edsoo.ru/f2a33f46
http://www.school.edu/
http://www.school-collection.edu.ru/
http://www.mathvaz.ru/
http://www.it-n.ru/
http://www.festival.1september.ru/
https://www.yaklass.ru/
https://skysmart.ru/
https://sdamgia.ru/
https://vpr.sdamgia.ru/
https://fg.resh.edu.ru/

https://uchi.ru/teachers/Ik

I'EOMETPUA, 7-9 KJIACC:

https://uchi.ru/

https://edu.lsept.ru/

https://edu.skysmart.ru/

https://resh.edu.ru/

https://math-oge.sdamagia.ru/

https://fincult.info/teaching/metodicheskie-materialy/

https://fg.resh.edu.ru/

https://educont.ru

BEPOATHOCTD U CTATUCTHUKA, 7-9 KJIACC:

https://uchebnik.mos.ru/material view/lesson templates/888186?menuReferr

bubauroteka 1udpoBoro oopaszoBaTeabHOr0 KoHTEHTa (Myschool.edu.ru)

https://www.yaklass.ru/p/informatika/9-klass/obrabotka-chislovoi-informatcii-

13600/obzor-elektronnykh-tablitc-13530/re-1817d078-ec2c-425b-b247-0b0b4909f7f6

https://uchebnik.mos.ru/material view/lesson templates/1055669?menuRefer

https://ptlab.mccme.ru/vertical
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https://uchi.ru/
https://edu.1sept.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://math-oge.sdamgia.ru/
https://fincult.info/teaching/metodicheskie-materialy/
https://fg.resh.edu.ru/
https://educont.ru/
https://uchebnik.mos.ru/material_view/lesson_templates/888186?menuReferr
https://www.yaklass.ru/p/informatika/9-klass/obrabotka-chislovoi-informatcii-13600/obzor-elektronnykh-tablitc-13530/re-1817d078-ec2c-425b-b247-0b0b4909f7f6
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https://uchebnik.mos.ru/material_view/lesson_templates/1055669?menuRefer
https://ptlab.mccme.ru/vertical
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