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INOACHUTEJIBHASA 3AIINCKA
OBIIASA XAPAKTEPUCTHUKA YYEBHOTI'O IIPEJIMETA <MATEMATHUKA»

Pabouast mporpamma 1o mMaTeMaTHKe i1 o0ydarommxcs 5S—9 kinaccoB pazpaboTaHa Ha Oc-
HoBe denepanbHOrO TroCcyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa OCHOBHOI'O OOIIEro oopa-
30BaHMs C YUETOM U COBPEMEHHBIX MUPOBBIX TPEOOBAHUH, MPEIbABIAEMbIX K MAaTEMATUUECKOMY
00pa30BaHMIO, U TPATUIHA POCCUICKOTO 00pa30BaHUsl, KOTOPhIE 00ECIICYNBAIOT OBIAICHUE KITIO-
YEBBIMU KOMIIETEHIIUSMH, COCTABISIOIIUMHI OCHOBY JIJISi HEIPEPHIBHOTO 00pa30BaHMS M CaMOpa3-
BUTHS, & TAKXKE IIEIIOCTHOCTh OOMIEKYJIHTYPHOTO, THMYHOCTHOTO M IMO3HABATEIHHOTO Pa3BUTHUS 00Y-
qarommxcsi. B pabodeli mporpamMme y4TeHBI UIeH U MOJI0KeHUsT KoHIenuu pa3BUTUS MaTeMaTU-
yeckoro oopazoBanus B Poccutickoit deneparuu.

Pabouas mporpamma o marematuke papaboTaHa B COOTBETCTBUU ¢ paboueil mporpaMMoit
Bocniutarust MBOY «COIILl Ne70 r.YensOounrckay» B snoxy nudposoii Tpancopmaruu Beex chep
YeJIOBEYECKON JESITEIbHOCTH HEBO3MOXHO CTaTh OOpa30BAHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3
0a30BOM MAaTEeMaTUICCKOW MOJTOTOBKU. YK€ B IIKOJIE MATEMATUKA CITY>KUT OIOPHBIM MPEAMETOM
JUTSL U3YYEHHUS] CMEXHBIX JUCIUIUIMH, a MOCJE IIKOJIBI peabHON HEOOXOAMMOCThIO CTAaHOBUTCS
HEeMmpeprIBHOE 00pa3oBaHUe, YTO TpeOyeT MOJHOIEHHOW 0a30BOi 0011e00pa3oBaTeNnbHON MOAT0-
TOBKH, B TOM YHCII€ 1 MATEMaTUYECKOM.

910 00yCIOBICHO TEM, YTO B HAIlM JHU PACTET YUCIO NPOQEccuil, CBA3aHHBIX C HEIO-
CPCACTBCHHBIM IMPUMCHCHUCM MATCMAaTUKU: U B C(bepe 3KOHOMHKHU, U B 6I/I3HCCC, U B TEXHOJIOTH-
YeCKHX 00JacTsX, U JaXKe B TyMaHUTapHBIX cepax. Takum oOpa3om, Kpyr MKOIBHUKOB, IS KO-
TOPBIX MAaTeéMaTUKa MOXCET CTATb 3HAYMMBIM MPCIMETOM, PACIIUPACTCA. HpaKTI/I‘-IeCKaFI I10JI€3-
HOCTh MaTe€MaTUKH 00YyCJIOBJIEHA TEM, UTO €€ MPEIMETOM SIBISAIOTCS (PyHIaMEHTAJIbHbIE CTPYKTY-
pBl HalIero MHpa: MPOCTPAHCTBEHHbIE (OPMBI U KOJUYECTBEHHbIE OTHOLICHHS OT MPOCTEHINUX,
YCBAaWBaEMBbIX B HEMOCPEJICTBEHHOM OIIBITE, 10 JOCTATOYHO CIIOXKHBIX, HEOOXOAUMBIX JJISI pa3BU-
TUS HAy4HBIX W IPUKJIAJHBIX UK. be3 KOHKPETHBIX MaTeMaTH4YE€CKUX 3HAHUI 3aTpyJHEHO IIOHU-
MaHHC NPUHIOUIIOB yCTpOﬁCTBa 1 HUCIIOJIB30BaHUs COBpeMeHHOﬁ TCXHUKH, BOCIIPHUATUC U UHTECP-
IpeTanys pasHOoOOpa3HOH COIMAIbHOM, SKOHOMUYECKOM, TMOJUTHYECKONH MH(QOpMAIH, Manodd-
(1)€KTI/IBHa IMMOBCCAHCBHAA MPAaKTUYCCKad JCATCIbHOCTD.

Kaxxiomy 4enoBeky B CBOEW MKU3HHM MPUXOJUTCS BBINOJIHATH PACYETHl U COCTABIATh aJro-
PUTMBI, HAXOJAUTh U MPUMEHATH (OPMYIIbI, BIAJAETh MPAKTUYECKUMH MPUEMAMU T€OMETPUUECKUX
M3MEpEeHUll U MOCTPOSHHM, YUTaTh WH(OPMALIKIO, TIPEICTABICHHYIO B BHJIE TaOIUI], TUarpaMm 1
rpaduKoB, KUTh B YCIOBUAX HEOMPENEIEHHOCTH M MOHUMATh BEPOSTHOCTHBIN XapakTep Ciiydai-
HBIX COOBITHI. OJHOBPEMEHHO C paciupeHueM chep NMPUMEHEHHs] MaTEMAaTUKH B COBPEMEHHOM
oOmecTBe BCE Oosiee BaXKHBIM CTAHOBUTCS MAaTEMATUUECKUA CTHITh MBITIUICHHUSI, TIPOSIBIISTFOIIIMIACS B
OnpeAeEHHBIX YMCTBEHHBIX HaBbIKax. B mporecce n3ydeHusi MaTeMaTUKU B apCEeHANl TPUEMOB U
METOJIOB MBIIIJICHUs YEJIOBEKA €CTECTBEHHBIM O00pa30M BKIIIOYAIOTCS WHIYKIHS W JEAYKITUS,
00001IeHNe ¥ KOHKPETU3AIIMsI, aHAIN3 U CUHTE3, KiIaccu(PUKaIus U CUCTeMaTHU3aIHsl, a0CTparupo-
BaHue u aHaoTua. OOBEKTH MaTEMATHUECKUX YMO3AKIIOUCHU, MPaBUIa UX KOHCTPYUPOBAHUS
PacKpBIBAIOT MEXaHU3M JIOTHUECKUX MOCTPOCHHI, CIIOCOOCTBYIOT BBIpaOOTKE yMEHUS (HOpMyIIU-
poBaTh, 000CHOBBIBATH U JIOKA3bIBATH CYXKICHHSI, TEM CAMBIM Pa3BUBAIOT JIOTHUECKOE MBIIIIICHUE.

Benymas ponb npuHaaieXUT MaTeMaTHKE U B (OPMUPOBAHUU AIITOPUTMHUECKON KOMIIO-
HEHTBHI MBIIUJICHUS M BOCIIUTAHUM YMEHHWM JIEWCTBOBAaTh MO 3aJaHHBIM aJrOPUTMaM, COBEPILIEH-
CTBOBaTh U3BECTHHIE U KOHCTPYHPOBATh HOBHIE. B mpoliecce pemieHus 3agay — OCHOBOW y4eOHOM
JEeATEIbHOCTH Ha YPOKaX MaTeMaTUKUA — Pa3BUBAIOTCS TaK)KE TBOPUYECKasl U IIPUKJIAAHAs CTOPOHBI
MbinuieHus. O0ydeHrne MareMaTuke JaéT BO3MOKHOCTh Pa3BHBATh y OOydarOMIMXCsl TOUYHYIO, pa-



[IMOHAILHYIO U THPOPMATUBHYIO pedb, YMEHUE OTOMPATh HanOOJee MOIXOASIINE I3bIKOBEIC, CUM-
BOJIMYECKHUE, TpadUIeCKe CPEICTBA JJIsI BRIPAKEHUS CYKIACHHUIA U HATTISAHOTO UX MPEICTABICHHUS.

Heo6xo1uMbpIM KOMIOHEHTOM OOLIeH KyJbTYpbl B COBPEMEHHOM TOJKOBAHHUU SIBISAETCS
o0111ee 3HAKOMCTBO C METOAAMHU MO3HAHUS AEHCTBUTEIBHOCTH, MPEACTaBIECHUE O IIPEIMETE U Me-
TOJaX MAaTeMaTHKH, UX OTJIMYUN OT METOAOB IPYIMX €CTECTBEHHBIX M I'yMaHMTapHBIX HaykK, 00
0COOEHHOCTSIX MPUMEHEHHMs MAaTeMaTUKU JJIs pEeIleHUs] HAayYHBbIX M NPUKIAAHBIX 3a7ad. Takum
o0pa3oM, MaTeMaTHYeCKoe 00pa3oBaHKWE BHOCUT CBOM BKJaJ B (opMupoBaHHE OOIIEH KyJIbTYypbl
4eJI0BEKA.

N3yuenne maTreMaTHKHU TakXke CIIOCOOCTBYET ICTETHYECKOMY BOCIUTAHHUIO YeJIOBEKa, IO-
HUMaHUIO KPacoThbl U M3SIIECTBA MATEMaTUYECKUX PACCYKICHHUM, BOCIPHUATHIO T€OMETPUUECKUX
($hopM, YCBOEHUIO UJEH CUMMETPHH.

HEJU U OCOBEHHOCTH U3YYEHUS YYEBHOI'O INTPEJIMETA
«MATEMATUKA» 5-9 KJIACCbI
[TpropuTETHBIME HETSIMU 00yUEHUST MaTeMaTHKE B 5—9 Kitaccax sIBISIFOTCS:

¢ GopMupOBaHUE LEHTPAIBHBIX MAaTEMATUYECKUX MOHATHUN (YMCIO, BEIMYMHA, TEOMETPH-
geckas Qurypa, NepeMeHHas, BEpOSTHOCTh, (YHKIHS), 00SCIEUYUBAOIINX MPEEMCTBEHHOCTh U
MIEPCIIEKTUBHOCTh MAaTEMaTUUECKOT0 00pa3oBaHMs 00yUarOIINXCS;

® T0/[BEJICHHE OOYYaroIINXCsl Ha JOCTYITHOM JJisi HUX YPOBHE K OCO3HAHHMIO B3aWMOCBSI3U
MaTEMaTHKU M OKPYXKAIOIIero MUpa, MOHMMaHUE MaTEeMAaTUKH KaK 4acTU OO0Iel KyJIbTyphbl Yeno-
BCUCCTBA;

® Da3BUTHE HMHTEIICKTYaJIbHBIX W TBOPUYECKUX CIIOCOOHOCTEHW OO0ydaromIMXcs, MO3HaBa-
TEJIbHOM aKTUBHOCTH, MUCCIIEN0BATENBCKUX YMEHUN, KPUTUYHOCTH MBILJIEHUSI, UHTEpECAa K U3yye-
HHUIO MAaTEMaTUKU;

e popMupoBaHre (PyHKIMOHAIBHON MaTeMaTHYeCKOW IPaMOTHOCTH: YMEHHUS paclio3HaBaTh
MPOSIBJICHUS] MAaTEMAaTUUYECKUX MOHATHHA, OOBEKTOB U 3aKOHOMEPHOCTEH B PEalbHbIX KU3HEHHbIX
CUTyallUsX U MPU U3YUYEHUH JPYTUX yU4eOHBIX NPEAMETOB, MPOSBICHUS 3aBUCUMOCTENH M 3aKOHO-
MepHOCTEH, POpMYyJIUPOBaTh UX Ha SI3bIKE MAaTEMATHKH M CO3/laBaTh MaTeMaTHUYeCKHUe MOJENH,
IIPUMEHATh OCBOCHHBIM MAaTE€MAaTHYECKMM anmapar Uil peleHUs NPAaKTHKO-OPUEHTHPOBAHHBIX
3a/1a4, MHTEPIPETUPOBATh U OLICHUBATH IIOJy4ECHHBIC PE3YJIBTATHI.

OCHOBHBIE COAEPKXATEJIBHBIE JIMHUU ITPOT'PAMMBbI YYEBHOI'O
KYPCA «<MATEMATHUKA»

OCHOBHBIE TMHUN COJEpKAaHMS Kypca MareMaruku B 5—9 knaccax: «Hucna m BeUncie-
HUS», «Anredpay («AnreOpandeckrue BBIPAXKEHU», «YPABHEHUS W HEPABEHCTBAY), «DYHKIIUNY,
«'eomerpus» («I'eomerpuueckue GUrypsl U UX CBOMCTBay, «M3MepeHHe reOMEeTpHUECKUX BEIH-
YUHY), «BeposITHOCTh U cTaTuCTHKa». JJaHHBIE IMHUM Pa3BUBAIOTCS MapajuIeIbHO, KaX/as B COOT-
BETCTBHU C COOCTBEHHOH JIOTMKOM, OJJHAKO HE HE3aBUCUMO OJIHA OT JIPYroi, a B TECHOM KOHTaKTe
u B3aumojeictBuu. Kpome 3Toro, ux oObeAMHSET JIOTHYECKash COCTABIISAIOLIAs, TPAJUIIMOHHO
IpHUCyLIasi MaTEMATUKE M IPOHU3bIBAIONIAsl BCE MAaTEMATHUUECKHUE KYPCBl U COAEpKATEIbHBIE JIU-
Huu. ChopmynupoBanHoe B denepanbHOM TOCyJapcTBEHHOM 00pa30BaTENIbHOM CTaHAApPTE OC-
HOBHOT'0O 00111ero 00pa3oBaHusi TpeOOBAaHHE «yMETh ONEPUPOBATH MOHATHAMMU: ONpEIEICHHE, aK-



Chuoma, TCopcma, A0Ka3aTCJIbCTBO, YMCHUC PACIIO3HABATHL MCTUHHBLIC W JIOKHLIC BBICKA3bIBAHUA,
IIPUBOJUTH IIPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHWSA M OTPULIAHMS BBICKA3bIBAHWI)
OTHOCHTCSI KO BCEM KypcaM, a (hopMHpOBaHHUE JTOTUICCKUX YMEHHM pacTpeaelsieTCs Mo BCEM Tro-
naM o0ydeHHsI Ha YpOBHE OCHOBHOI0 obiiero obpazopanusi. Couepxanue o0pa3oBaHus, COOTBET-
CTBYIOIIIEE MPEIMETHBIM pe3yJibTaTaM OCBOCHHs. Pabodell mporpamMmel, pacrpeneiéHHbIM 0 TO-
naM O0y4eHHUs, CTPYKTYPHUPOBAHO TaKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, ITPHHIIUITHATIHHBIM
BompocaM oOyuaroruecs: 00pamaiuch HEOJHOKPATHO, YTOOBI OBJIAZICHUE MAaTEMaTHYECKUMU TI0-
HATHSIMH ¥ HaBBIKAMU OCYIIECTBISUIOCH TOCIEIOBATEIBHO U TOCTYIATEIBHO, C COOIIOICHUEM
MPHUHIUIA TPEEMCTBEHHOCTH, @ HOBBIC 3HAHHSI BKIIOYAIUCHh B OOLIYI0 CUCTEMY MaTeMaTHYECKUX
MIPEJICTAaBICHUI O0ydYaloNmUXCsl, paciupssi u yrayomsist e€, oOpa3yst mpOYHbIE MHOXCCTBCHHBIE
CBSI3M.

Peanuszanus IIKOJBHBIMHU IE€JaroraMd BOCIHTATEJIBHOI0 MOTEHIHAJIA YPOKa IIPEIIO-
Jlaraer cleAyolee:

. YCTaHOBJICHHE JOBEPUTEJIBHBIX OTHOLICHUM MEXAY YUYUTEIEM U €r0 YYCHHKaMH,
CIOCOOCTBYIOUIMX MO3UTUBHOMY BOCIPHSTHIO OOYYaroIMMHCS TpeOOBaHUI M MPOChO yuduTes,
IIPUBJICUEHUIO UX BHUMaHUS K 00CyXJaeMoil Ha ypoke MH(pOpMaLMU, aKTUBU3ALUN UX [TO3HABA-
TCIBbHOU ACATCIBHOCTH;

. noOy>KACHNE IIKOJBHUKOB COOJIOAATh HAa YpOKE OOIIENpUHSATHIE HOPMBI ITOBE-
JICHUS, TIPaBUJIa OOIICHUS CO CTAPUIMMHU (YUYUTEISIMU) U CBEPCTHUKAMU (00YYArOIIUMHUCS), TPHH-
UIB y4eOHOW AUCIUTUIMHBI M CaMOOPTaHU3aIINH;

. IPUBJICYCHHE BHUMAHMS IIKOJIbHUKOB K ILEHHOCTHOMY AacHEKTy M3y4yaeMbIX Ha
YpOKax SIBJICHUW, OPTaHU3alMs WX pabOThI C MOTy4aeMOl Ha YPOKE COIMAIBLHO 3HAYMMOUN WH-
¢dopmanueil - UHULMUPOBaHUE €€ 00CYKIECHHUs, BbICKAa3bIBaHUS O0YYarOIIMMUCS CBOEIO MHEHUS
IO €€ MOBOJ1y, BBIPaOOTKH CBOETO K HEHl OTHOIIECHUS;

. HCIOJIb30BaHUE BOCIIUTATENBHBIX BO3MOKHOCTEH co/iepkaHus ydeOHOro ImpeMeTa
4yepe3 AEMOHCTPALUIO AETSAM IPUMEPOB OTBETCTBEHHOTI'0, I'PaX/IaHCKOIO IMOBEJCHMS, IPOSBICHUS
YeJIOBEKOIIO0UsT U J100pOCepIeUHOCTH, Yepe3 MoJI00p COOTBETCTBYIOUIMX TEKCTOB JJISl UTCHMS,
3ajJa4 JJIs pelieHus], poOJEMHBIX CUTYalMH U1 00CYXK/IeHHs B KJIacce;

. IIPUMEHEHUE HAa YpOKE MHTEPAKTUBHBIX (pOpM pabOThl 00yHaromMUXCs: UHTEIIEK-
TyaJIbHBIX, JEJOBBIX, CUTYallMOHHBIX HWIpP, CTUMYJHMPYIOIIMX I103HABATEIbHYIO MOTHBALMIO
IIKOJIbHUKOB; TUCKYCCHM, KOTOpPbIE 1al0T 00yYarolMMCcs BO3MOXHOCTb ITPHUOOPECTH OMBIT BEJE-
HUSl KOHCTPYKTHBHOTO JMAJIora; rpynnoBoi paboThl WM pabOThl B apax, KOTOPbIE yyaT HIKOJIb-
HUKOB KOMaHJHON paboTe U B3aUMOJIEUCTBHUIO C APYTUMHU JAETbMH;

. BKJIIOUEHUE B YpPOK HIPOBBIX MPOLEAYpP, KOTOPbIE MOMOTaIOT MOAJAEpkKaTb MO-
THBALIMIO JIeTel K MOJYyYEHUIO 3HAaHUM, HaJa)KUBAHUIO TTO3UTUBHBIX MEXIMYHOCTHBIX OTHOIIEHHUM
B KJIacce, IOMOTaloT YCTaHOBJICHUIO T0OOpoKenaTeabHOU aTMoc(ephl BO BpeMsl YpOKa;

opraHusanys mnedcrBa, HaCTaBHUYECTBA MOTHMBHUPOBAHHBIX M 3PYJIUMPOBAHHBIX 00ydYaro-
IMXCSA HaJl UX HEYCHEBAIOUIMMH OJHOKJIACCHUKAMH, JAIOIIET0 IMIKOJbHUKAM COLUAIbHO 3HAYU-
MBIH OIBIT COTPYAHUYECTBA U B3aUMHOU ITOMOIIIH.

MECTO YYEBHOI'O IPEJJMETA «MATEMATHUKA» B YYHEBHOM IIJIAHE

B cootBercTBUN ¢ DenepanbHbIM IOCyAapCTBEHHBIM 00pa30oBaTeNIbHBIM CTaHIApTOM OC-
HOBHOTo o0miero oOpa3oBaHMsI MaTeMaTHKa SIBIseTcsl 00s3aTeNbHBIM NPEIMETOM Ha JaHHOM
ypoBHe oOpa3zoBaHusi. B 5—9 knaccax y4ueOHbIN npeaMer «MarteMaTukay TpagullMOHHO U3ydaeT-
Csl B paMKax CIEAyIOIIMX y4eOHBIX KypcoB: B 5—6 Kiaccax — Kypca «Marematuka», B 7—9
KJlaccax — KypcoB «Auredpa» (BKIIOUAsh DJIEMEHTHI CTATUCTHKHA M TEOPUU BEPOSTHOCTEH) U
«["eomerpusi». Hacrosimedt mporpaMMmoil BBOIUTCSI CaMOCTOSITENIbHBIN yueOHBIH Kypc «Bepost-



HOCTBh U CTAaTHUCTHUKAaA». BBII[CJ'IGHI/IG qaCoOB B y‘-IeGHOM IJIaHC Ha U3YUYCHUC MATCMATHUKU MPCACTAB-
JICHO B cJeyroIei Tabnure:

Kunacce Kypc Kou1-Bo yueOHbIX HUToro yuedoHbIX
YacoB B HeJ/IeJII0 4YacoB B Ioj

5 kJacc Matemartuka 5 170

6 KJylacc Matemaruka &) 170

7 xnacc Anrebpa 3 102 204
['eomerpust 2 68
BeposTHOCTB U cTaTHCTHKA 1 34

8 kimacc Anrebpa 3 102 204
['eomerpust 2 68
BeposTHOCTB U cTaTHCTHKA 1 34

9 kiacc Anrebpa 3 102 204
['eomerpus 2 68
BeposITHOCTh M cTaTUCTHKA 1 34

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPEIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUAA

OcBoenne yueOHOro mpeamera «MaremaTuka» JOJDKHO oOecredyuBaTh IOCTHIKEHHE Ha
YpOBHE OCHOBHOTO OOIIET0 OOpa30BaHUS CIEAYIOLUUX JMYHOCTHBIX, METANPEIMETHBIX U Mpel-
METHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB:

JINMYHOCTHBIE PE3YJIbTATHI

JImgyHOCTHBIE PE3yJbTAaThl OCBOSCHHUS MPOTpaMMbI yuyeOHOTo mpeaMera «MaTemaTukay Xa-
PaKTepU3YIOTCA:

Ilampuomuueckoe éocnumanue: TPOSBICHUEM HHTEpeca K NPOILIOMY M HACTOSIIEMY
poccuiickoif MaTeMaTHKH, [IEHHOCTHBIM OTHOIIEHHEM K JOCTHKEHHMSIM POCCUHCKHUX MaTEeMaTHKOB
U POCCHMCKON MaTeMaTHYeCKOW IIKOJIbI, K MCIIOJIb30BAaHUIO ATUX JOCTH)KEHUH B APYTHX HayKax U
MPUKIIATHBIX chepax.

I'pasicoanckoe u OyxoeHo-upaecmeeHHOe 0ChUMAHUE. TOTOBHOCTHIO K BBIOJIHEHHIO
0053aHHOCTEH rpaXkTaHUHA U PEATM3alliU €To MPaB, MPECTABICHUEM O MaTEMAaTHIECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3IMYHbBIX CTPYKTYD, SBJICHHH, MpolLeayp I'paxk1aHCKOro oduiecTsa (BbIOO-
PBI, OMPOCHI U MP.); TOTOBHOCTBIO K OOCYXJIEHUIO 3TUYECKHX MPOOJeM, CBA3aHHBIX C MpaKTHYe-
CKUM IPHUMEHEHHEM JOCTH)KEHUI HayKH, OCO3HAHHEM Ba)KHOCTH MOPaJIbHO-3THYECKUX MPUHIIM-
OB B JICSITEIBHOCTH YUEHOTO.

Tpyooeoe socnumanue: yCTaHOBKOM Ha aKTUBHOE y4acTHE B PELICHUU MPAKTHUECKUX 3a-
Jad MaTeMaTHYECKOW HaIpaBICHHOCTH, OCO3HAHHWEM BAKHOCTH MAaTEMAaTHYECKOTO 00pa30BaHUS
Ha MPOTSHKCHUU BCEH JKM3HU NSl YCIIEUTHON MPOo(eCCHOHAFHON IeATEIIbHOCTH U Pa3BUTHEM He-
00XOIMMBIX YMEHUI{; 0OCO3HAHHBIM BHIOOPOM H IIOCTPOCHUEM MHIUBUAYATLHONW TPAEKTOPUHU 00pa-
30BaHUsI ¥ )KU3HEHHBIX IDTAHOB C YUETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MTOTPEOHOCTEH.

Acmemuueckoe socnumanue: ciocOOHOCTHIO K SMOIIMOHAILHOMY U 3CTETHYECKOMY BOC-
NPUATUIO MAaTEeMaTHYECKUX OOBEKTOB, 3a]lad, PELICHUN, PacCyX JACHUH; YMEHUIO BUJETh MaTeMa-
THYECKHE 3aKOHOMEPHOCTU B HCKyccTBE. LIeHHOCTH Hay4yHOro MO3HAHUSA: OpUEHTaLuel B jaes-
TEJIbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HBIX MPEJICTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSAX
pa3BUTH YEJIOBEKa, MPUPOJIBI U 00IIeCTBa, TOHUMAaHUEM MaTeMaTHUECKOM HayKH Kak cgepbl de-
JIOBEUECKOHN JEATEILHOCTH, STANOB €€ Pa3BUTHS U 3HAYMMOCTH JUUISl Pa3BUTHUS [IMBUIIN3AINN; OBJIa-




JICHUEM S3BIKOM MAaTE€MAaTHKHM M MAaTeMaTHU4eCKOM KyJBTypOHM KaK CpPEICTBOM IIO3HAHUS MUPA;
OBJIAJICHUEM IIPOCTEHIIMMU HABBIKAMU MCCIIEA0BATEIIBCKON ACATEIBbHOCTH.

QDusuueckoe eocnumanue, Qopmuposanue Kyabmypvl 300pP06ba U IMOUUOHATILHOZ0
On1a20noyvuna: TOTOBHOCTBIO IPUMEHATh MATEMATUUECKNE 3HAHUS B UHTEPECAX CBOETO 370POBbS,
BEJICHHUS 3JI0pPOBOT0 00pa3a *HU3HU (310pOBOE MUTAaHUE, COATAHCUPOBAHHBIN PEKUM 3aHITUH U OT-
IbIXa, peryispHas pu3nueckas akTUBHOCTb); COPMHUPOBAHHOCTBIO HaBbIKa pedeKkcuu, Mpu3Ha-
HHUEM CBOETO IIPaBa Ha OIIMOKY U TAKOI'0 )K€ IpaBa JIPyroro 4yejaoBeKa.

IKonozuueckoe 6ocnumanue: OpPUCHTAMEN HA IPUMEHEHUE MaTEMaTUYECKUX 3HAHUH IS
peleHus 3a1a4 B 00JIaCTH COXPAaHHOCTH OKpYXKarollel cpeibl, INIAHUPOBaHUS TOCTYIIKOB M OLIEH-
KM UX BO3MOXHBIX MOCIIEICTBUH I OKPY>KAIOUIeH Cpeibl; OCO3HAHUEM TI00abHOTO XapaKTepa
HKOJIOTUYECKUX MPOOJIEM U MyTEH UX peIIeHUs.

JInmuyHOCTHBIE Pe3yJIbTAThI, 00ECIICUNBAIOIINE AJANTALUIO 00YyJaIOUIET0Cs K U3MEHSIOIINM-
Cs1 yCIIOBUSIM COLMAIIBHON U IIPUPOJHOU CpEbL:

® F'OTOBHOCTBIO K JIEHCTBUSM B YCJIIOBUAX HEOIPEIEIEHHOCTH, TOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 NPAKTUYECKYIO JEATEIbHOCTb, B TOM YHMCJIE YMEHHME YYUTBHCSA y NPYTHUX
moJel, npuoOpeTath B COBMECTHOM JAESTEIbHOCTH HOBBIC 3HAHHWS, HaBBIKM M KOMIIETEHIUU U3
OIBITA JPYTUX;

® HEOOXOIMMOCTBIO B ()OPMHUPOBAHUN HOBBIX 3HAHMIA, B TOM YHCJIE (OPMYIHPOBATH UICH,
MOHATUS, TUIIOTE3bl 00 00BEKTAX U SIBICHUSAX, B TOM UHCIIE paHee He U3BECTHBIX, OCO3HABATH Jie-
(GuUIUTH COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, IIJIAHUPOBATh CBOE pa3BUTHE;

® CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAalLUIO, BOCIPUHUMATh CTPECCOBYIO CHUTYa-
LU0 KaK BbI30B, TPeOYyIOIUI KOHTPMEP, KOPPEKTHUPOBATh NMPUHUMAEMbIE PELICHUS U ACHCTBUS,
(bopMyIMpOBaTh U OLEHUBATH PUCKHU U MTOCIEACTBUS, (OPMUPOBATH OIBIT.

METAINPEIJMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3ysIbTaTbl OCBOEHHUS MPOrpaMMbl y4eOHOTo npeamera «MaTeMaTHKa
XapaKTEepU3yIOTCS OBJIAJICHUEM YHHUBEPCAIbHBIMU IO3HABATEIbHBIMU JEUCTBUSIMH, YHUBEPCAJIb-
HbIMM KOMMYHUKaTUBHBIMH JEHCTBUSIMU U YHUBEPCATbHBIMU PETYJIATUBHBIMH JIEHCTBUSMH.

1) YHuBepcanpHble MMO3HaBaTENbHbIE AEUCTBUS 0OecreunBaioT (GopMHUpoBaHHE 0a30BBIX
KOTHUTHUBHBIX IPOIECCOB 00ydYaromuxcsi (OCBOGHHE METOO0B MO3HAHUS OKPY’KAIOLIEro MUPAa;
IPUMEHEHHE JIOTHYECKUX, HCCIIEOBATENIbCKUX OIepalui, yMeHuil pabotarh ¢ MH(OpMaiuei).
ba3oBble tornueckue AeUCTBUA:

® BBISIBIISATh U XapaKTEpU30BaTh CYIIECTBEHHbIC IPU3HAKU MaTeMaTHYeCKUX OOBEKTOB, IO-
HATUHN, OTHOIIEHUN MEXAy MOHATUSIMH; (GOPMYJIMPOBATH ONpPEIEICHUs MOHATHI; yCTaHABIUBATh
CYILIECTBEHHBI MpPHU3HAK KJIacCU(PHUKAIMU, OCHOBaHMS Il OOOOIIEHHS] U CpPaBHEHMSI, KPUTEPUU
IIPOBOAMMOIO aHAJIN3a;

® BOCIIPUHHUMATH, (HOPMYIUPOBATh U MPEOOPA30OBBIBATH CYXKACHUS: YTBEPAUTEIbHBIE U OT-
puLaTeNbHble, eAMHUYHBIE, YaCTHBIE U OOLINE; YCIOBHBIE,

® BHIBJISTH MaTeMaTHUYeCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M MPOTHBOpEUUs B (haKTax,
JAHHBIX, HAOMIOJACHUSAX U YTBEPXKACHUSAX; MpeAsiaraTh KpUTEPUU JUIs BBIABICHUS 3aKOHOMEPHO-
CTE! U IIPOTUBOPEYHIA;

e JieNaTh BBIBOJBI C MCIIOJNB30BAHUEM 3AaKOHOB JIOTUKH, ACTYKTUBHBIX M WHAYKTHBHBIX
YMO3AKJIFOUEHUH, YMO3AKIFOYEHUH 110 aHAJIOTHH;

e pa30uparh JOKa3aTENIbCTBA MAaTEMAaTUUECKUX YTBEPKIEHUH (IIpsIMble U OT IPOTHUBHOTO),
MIPOBOJIUTH CAMOCTOSITEIIbHO HECIIOKHBIE JI0OKA3aTeIbCTBA MAaTEMaTHUECKUX (PaKTOB, BHICTPAUBAThH



apryMEHTaluIO, IPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE pacCysKie-
HUS;

e BEIOMpaTh croco0 perieHus: yueOHoOW 3a7auu (CpaBHUBATh HECKOJIBKO BAapHAHTOB pelle-
HUS, BBIOMpaTh Hanbosee NOAXOMAIIUN ¢ yUETOM CaMOCTOATENbHO BbIIEICHHBIX KpuTepuen). ba-
30BbI€ HCCIIEI0BATEIbCKHIE JEHCTBU:

® CIOJIb30BATh BOIPOCHI KaK MCCIENOBATEIbCKUNA MHCTPYMEHT MO3HAHUS; (HOpMYIUpO-
BaTh BOIPOCHI, (PMKCUPYIOIINE MPOTUBOPEUHE, TPOOIEMY, CAMOCTOSTEILHO YCTAaHABIUBATD UCKO-
MO€ U JJaHHO€, (POpMUPOBATh TMIIOTE3Y, APT'YMEHTHPOBAThH CBOIO MO3UIINIO, MHEHUE;

® [IPOBOJAUTH 110 CAMOCTOSITEIbHO COCTABICHHOMY IUIAHY HECIIOXHBIH SKCIEpPHUMEHT, He-
00JIBIII0E UCCIIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 0ObeKTa, 3aBUCUMO-
cTell 00BEKTOB MEXIY COOO0M;

® CaMOCTOSITEIBHO (POPMYIMPOBATH OOOOIEHHS U BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HaOJIOACHNS, UCCIIEIOBAHUs, OLIEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX Pe3yJbTaTOB, BBHIBOJOB U
0000I11IeHMI;

® IPOTHO3MPOBATH BO3MOKHOE Pa3BUTHE MPOLECCA, & TAKKE BBIABUTATh MPEAMIOIOKEHHS O
€ro pa3BUTHH B HOBBIX ycioBusX. Pabora ¢ nHpopmanmei:

® BBIBJIATH HEAOCTATOUYHOCTh U M30BITOYHOCTh UH(OPMAIMH, TaHHBIX, HEOOXOAUMBIX IS
peIIeHHMs 3a/1a9H;

® BHIOMPATh, AaHATM3UPOBATH, CUCTEMAaTH3UPOBATh M HHTEPIIPETHPOBATh HH(POPMAITUIO pa3-
JIMYHBIX BUJIOB U (hOPM IIpE/ICTaBIICHUS;

e BpIOUpaTh (GopMy HpeAcTaBieHUs MHGOPMAIMM M WIIIOCTPUPOBATh pellaeMble 3a]aun
CXeMaMH, AuarpaMMaMHy, HHOH rpadukoil 1 MX KOMOMHAIUAMU;

® OIICHMBATh HAAEKHOCTH MHPOPMALUHU 10 KPUTEPHUSAM, MPEIUIOKECHHBIM YUUTEIEM WIIH
c(OpMyYIMPOBAHHBIM CAMOCTOSITENHHO.

2) YHuBepcallbHble KOMMYHUKAaTHUBHbBIE JEHCTBHs 00ecreunBaoT c(hOPMUPOBAHHOCTH CO-
[IUAJIHBIX HaBBIKOB 00YYaIOIIUXCS.

OO61eHue:

® BOCHpPUHUMATH M (POPMYyIUPOBATH CYKICHUS B COOTBETCTBHH C YCIOBHSIMH W LEISIMH
OO0IIeHus; SICHO, TOYHO, 'PAaMOTHO BBIPAXaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U HHCbMEHHBIX
TEKCTaX, 1aBaTh MMOSICHEHUS 110 XO/1y pelleHHs 3a/1aui, KOMMEHTHPOBATh MOTY4YE€HHBINH pe3ynbTarT;

® B X07le 00CYXJIeHHUs 3a7[aBaTh BOIPOCHI MO CYILECTBY 00CYKIaeMOil TeMbl, POOJIEMBI,
pemaeMoil 3amauM, BBICKA3bIBAaTh WICH, HAIlCJIEHHBIE HA TIOMCK PEIICHUS; COMOCTAaBJATH CBOU
CYXJIEHUS C CYXICHUSMH JIPYTHX YYaCTHUKOB JTHAJIOTa, OOHAPYKUBATH pa3IMYUe M CXOJCTBO I0-
3ULIUI; B KOPpEKTHOU opMe (popMyTupoBaTh pa3HOIIACHs, CBOM BO3PAKEHMUS;

® NIPE/CTaBIATh PE3yJIbTaThl PELIeHUs 3a/1auM, SKCIEPUMEHTa, WUCCIICAOBAHUS, MPOEKTa;
CaMOCTOATENIHO BBIOMpATh (hOpMAaT BBHICTYIUICHHS C yU4E€TOM 3a7a4 MPE3CHTAIMN U 0COOEHHOCTEH
ayautopuu. COTpyIHUYECTBO:

® [TOHMMATh W UCIIOJIb30BaTh NMPEUMYIIECTBA KOMAHTHOW ¥ WHAWBUIYATBHON pabOTHI IpH
peleHnH y4yeOHBIX MaTeMaTHUYeCKUX 3a]ay; MPUHUMATh L1eIb COBMECTHOM JEesATEeIbHOCTH, IJIaHH-
pOBaTh OPraHU3aIMI0 COBMECTHOM pabOoThI, paclpenenaTh BUAbl paboT, JOrOBapUBATHCS, 00CYXK-
JaTh MPOILIECC U pe3ybTaT paboThl; 000011aTh MHEHHS HECKOJIBKUX JIIOJIEH;

® y4acTBOBaTh B TPYMIOBBIX ¢opMax paboThl (00CykaeHHs, 0OOMEH MHEHUSIMH, MO3TOBbIE
HITYPMBI U JIp.); BBIIOJHATH CBOIO YacTh pabOThl U KOOPJMHUPOBATH CBOU JEHCTBUS C APYTUMHU
YJIieHaMHU KOMaH/Ibl; OIIEHWBAaTh Ka4YeCTBO CBOETO BKJIAJa B OOLIMI MPOIYKT 1O KPUTEPHIM, cPop-
MYJUPOBAaHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUS.



3) YHuBepcalbHbIE PEryJIATUBHBIC IEHCTBHS 00ECTIEUMBAIOT (POPMHPOBAHUE CMBICIOBBIX
YCTAHOBOK U JKU3HEHHBIX HABBIKOB JINYHOCTH.

Camoopranuszanus:

® CaMOCTOATENIBHO COCTABIATH IUIaH, AITOPUTM pEIIEHUs 3a1a4u (MM ero 4acTh), BBIOH-
pathb crocod pemeHus ¢ y4éTOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeH-
TUPOBATh U KOPPEKTUPOBATH BApUAHTHI PEILIEHUH ¢ y4ETOM HOBOH MH(POPMALIUH.

CaMOKOHTpOJIb:

® BIIAJIETh CIIOCO0AMM CaMOIPOBEPKH, CAMOKOHTPOJIS MPOLECCa W pe3yibTara pelieHus
MaTeMaTHYeCKOM 3a1aun;

® NpEeABHIETh TPYIHOCTH, KOTOPblE MOTYT BO3HUKHYTH IIPH PEIICHUM 3a/1a4M, BHOCHUTb
KOPPEKTHBBI B IEATEIILHOCTh HA OCHOBE HOBBIX 00CTOSITENHCTB, HAWCHHBIX OLUIMOOK, BBISIBICHHBIX
TPYIHOCTEH;

® OIICHMBATH COOTBETCTBHE PE3yJbTaTa JEATEILHOCTH TOCTABICHHON LU U YCIOBHSM,
OOBSICHATh MIPUYMHBI JOCTHKEHUS WM HEJOCTMO)KEHUS LN, HAXOIUTh OMIMOKY, 1aBaTh OLEHKY
pUOOPETEHHOMY OTIBITY.

OMONMOHATIBHBIN HHTEIICKT:

® BRIPAKATh SMOIIMHU [P N3YYEHUH MaTEMATUYECKIX 0O0BEKTOB U (PaKTOB, AaBaTh YMOIIHO-
HAJIbHYIO OLICHKY PELICHUs 3a1a4H.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmMeTHbIE pe3ynbTaThl OCBOEHUS pabodel mporpamMmbl 110 MaTEMAaTUKE IPEICTaBICHbI
1o rojaM OOy4YeHHS B CIEAYIONIMX pa3/ielax MpOrpaMMbl B paMKax OTAEIbHBIX KypcOB: B 5—6
Klaccax — Kypca «Matemarukay, B 7—9 kinaccax — KypcoB «Anredpay, «I'eomeTrpus», «Bepo-
SITHOCTb M CTAaTHCTHKA». Pa3BUTHE JIOTMUECKUX HpeI[CTaBJ'IeHI/Iﬁ 1 HAaBBIKOB JIOTHYECKOI'O MbIIIJIC-
HUSl OCYILECTBISETCS Ha MPOTSHKEHUHU BceX JIeT OOydeHHs B OCHOBHOHM INKOJE B paMKaxX BCeX
Ha3BaHHBIX KypcoB. IIpennonaraercs, 4To BBITYCKHUK OCHOBHOM IIKOJIBI CMOXKET CTPOUTH BBICKA-
3bIBAHMSA M OTPULIAHUA BBICKA3bIBAHUM, PACIIO3HABATH MCTUHHBIC U JIOXKHBIE BBICKA3bIBAHMUS, IIPU-
BOJUTH IIPUMEPBI U KOHTPIIPUMEPHI, OBIAAEET MOHATUAMU: ONPEACIICHUE, aKCUOMa, TEOpEMa, J0-
Ka3aTCJIbCTBO — W HAYYHUTCS UCIIOJB30BATh UX IIPH BBIITOJIHCHUHA y‘IC6HBIX n BHeyq€6HBIX 3aaa4.



PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
"MATEMATHUKA" 5-6 KJIACC

Pabouas nmporpamma mno matemaruke JUis oOyyarouiuxcs 5-6 kjgaccoB pa3zpaboTaHa Ha oc-
HoBe DenepabHOrO rocyIapCcTBEHHOIO 00pa30BaTENbHOTO CTaHIApTa OCHOBHOTO 00IIero ooOpa-
30BaHMS C YUETOM U COBPEMEHHBIX MUPOBBIX TPEOOBAHUH, MPEIbABIAEMbIX K MAaTEMATUUECKOMY
00pa30BaHMIO, U TPATUIMNA POCCUHCKOTO 00pa30BaHMsI, KOTOPbIEe 00ECIIEYNBAIOT OBJIAICHUE KITIO-
YEBBIMU KOMIIETEHLIUSIMH, COCTABIISIOIIUMHI OCHOBY JIJIsi HEIIPEPHIBHOIO 0Opa30BaHUsl U camopas-
BUTHS, @ TAKXKE IIEJIOCTHOCTh OOMIEKYJIBTYPHOT0, THYHOCTHOTO U IMO3HABATEIHHOIO Pa3BUTHUS 00Y-
yaromuxcs. B paGoueii mporpamme ydteHsl ujien U nojioxeHuss Konuenmuu pa3Butus MaTeMartu-
yeckoro oopazoBanus B Poccuiickoit deneparumu.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

[TpriopuTeTHBIMU LIETIAMU O0yUEHUSI MaTEMATUKE B 5-6 Kilaccax sIBIISIOTCA:

- poAoIKeHHE (POPMUPOBAHMSI OCHOBHBIX MAaTEMAaTHYECKUX HMOHATHH (YMCII0, BEIH-
YiHa, reoMeTpuueckas (urypa), odecreuymBaroUIMX MPEEeMCTBEHHOCTh U NEPCIEKTUBHOCTh MaTe-
MaTHYECKOro 00pa30BaHuUs 00y4atoLINXCs;

- pa3BUTHE MHTEUIEKTYaJIbHBIX U TBOPUYECKUX CHOCOOHOCTEH 00yyaromuxcs, mo3Ha-
BATEJIbHOM aKTHUBHOCTH, UCCIIEA0BATEIBCKUX YMEHHM, HHTEpECA K U3YUYEHUIO MATEMATUKH;

- [0JIBeICHUE O0YYaIOIIMXCs Ha JOCTYIHOM JUIsl HUX YPOBHE K OCO3HaHMIO B3aUMO-
CBSA3M MAaTEMAaTUKHU U OKPYXKAIOLIEro MUPA;

- (bopmupoBanre GyHKIMOHATHLHON MAaTeMaTHYeCKOW TPAaMOTHOCTH: YMEHHUS PacIo-
3HaBaThb MaTeMaTU4YeCKUEe OOBEKThl B PEajbHBIX KMU3HEHHBIX CUTYalUsX, IPUMEHSATh OCBOCHHBIE
YMEHHUs JUIsl PELICHUs] MPAKTUKO-OPUEHTUPOBAHHBIX 33J1a4, HHTEPIPETUPOBATH NOJIyYEHHBIE pe-
3yJIbTaThl ¥ OLIEHNBATh UX HA COOTBETCTBUE NIPAKTUYECKON CUTYALUH.

OcHOBHBIE JTMHUM COJEpXaHUS Kypca MaTeMaTHKU B 5-6 kiaccax — apudmerudeckas u
reoMeTpHuecKasi, KOTOpble Pa3BUBAIOTCS MapaljielibHO, KaXJash B COOTBETCTBHM C COOCTBEHHOM
JIOTUKOM, OJJHAKO, HE HE3aBHCHUMO OJIHA OT JPYrOd, a B TECHOM KOHTAaKT€ M B3aUMOJECHCTBHUHU.
Taxoke B Kypce MpOUCXOIUT 3HAKOMCTBO C 3JIEMEHTaMH aireOpbl U OMUCATENbHOM CTaTUCTHKY.

N3yuenne apupmMeTndeckoro Mmarepraina HaUMHAETCsl CO CUCTEMATU3alMi U pa3BUTHS 3Ha-
HUW O HaTypaJIbHBIX YMCIIAX, MOJY4YEHHBIX B HadaabHOM mKouse. [Ipu 3TOM coBeplIeHCTBOBaHUE
BBIYHCIIUTENbHON TEXHUKU U (POPMUPOBAHUE HOBBIX TEOPETUUECKUX 3HAHUN COYETAETCS C pa3BU-
THEM BBIYHUCIUTENBbHOM KyJIbTYphl, B YaCTHOCTU ¢ 00y4YEHHEM MPOCTEHIINM NMpUEMaM NPUKUIKH U
OLICHKH PE3yJIbTAaTOB BBIUMCICHUM.

Jpyroii kpynHbIii OJ0K B coaepkaHUM apudmMeTHueckoi JMHUUM — 310 Apodu. Hauano
M3y4eHUs] OOBIKHOBEHHBIX U JIECATUYHBIX Jpo0eii OTHECeHO K 5 Kilaccy. DTo MepBbIil 3Tal B OCBO-
€HUM JIpoOei, Korja MPOUCXOAMT 3HAKOMCTBO C OCHOBHBIMH HJEAIMH, HMOHATHSAMH TeMbl. [lpu
3TOM PACCMOTPEHUE OOBIKHOBEHHBIX JpOOeil B MOJIHOM 00BEME MPEIIIeCTBYET M3YUEHUIO Jecs-
TUYHBIX Apo0eH, 4TO 11e1eco00pa3HO ¢ TOUKH 3PEHUS JIOTUKH U3JI0KEHUS YUCIIOBOM JIMHUU, KOT1a
MpaBWiIa JIEHCTBUN JECITUUHBIMH JAPOOSIMU MOKHO OOOCHOBATh YK€ M3BECTHBIMH QJITOPUTMaMHU
BBITIOJTHEHUS JEHCTBUI ¢ OOBIKHOBEHHBIMH JAPOOSIMHU. 3HAKOMCTBO C AECSITUUHBIMH ApOOSIMHU pac-
LIUPUT BO3MOXHOCTH JUUIsl MOHUMAaHUS O0yUYaOIUMUCS MPUKJIAJHOTO MPUMEHEHNsI HOBOU 3aIHCH
IIpU U3YUYEHUM JPYIMX MPEIMETOB M MPU IPAKTHUECKOM HCMonb3oBaHUM. K 6 kiaccy oTHECEH
BTOpOM 3Tal B M3Y4YEeHUH ApoOei, rie MPOUCXOIUT COBEPIICHCTBOBAHUE HABBIKOB CPABHEHHS U



npeoOpa3oBanus ApoOeil, OCBOEHUE HOBBIX BEIYMCIUTEIBHBIX aJITOPUTMOB, OTTAaUNBAHUE TEXHUKH
BBIUUCIICHUH, B TOM YMCIIe 3HAYCHUN BBIPAXKEHUH, COAECPIKAIINX 1 OOBIKHOBEHHBIE, U JICCATUYHbIC
Npo0OU, YCTAaHOBJIEHUE CBSA3EH MEXy HUMH, pACCMOTPEHUE NPUEMOB pELICHUS 3a1a4 Ha Jpoou. B
Hayase 6 Kjlacca IPOMCXOJUT 3HAKOMCTBO C IIOHSATHUEM IIPOLIEHTA.

OCOOEHHOCTBIO N3YYEHUS MTOJIOKUTENIBHBIX U OTPUIIATENIbHBIX YHCEII SBISETCS TO, YTO OHU
TaK)Xe MOTYT PacCMaTpUBaTbCS B HECKOJIBKO 3TanoB. B 6 kitacce B Havase uzydeHus teMsl «llo-
JIOKUTENBHBIE Y OTPULIATEIbHBIC YHCIIa» BblAeAeTcs noarema «Llensle ynciay, B paMKax KOTO-
pOii 3HAKOMCTBO C OTPULATEIBHBIMY YUCIAMHU U JEHCTBUAMU C ITOJIOKUTEIbHBIMUA U OTPULIATEIIb-
HBIMM YHCJIAMM IPOMCXOAUT HA OCHOBE COAEPKATEIBHOIO MOAXOAA. DTO MO3BOJIIET HA OCTYII-
HOM YpPOBHE€ IIO3HAKOMMTH YYaIUXCs NPAKTUYECKU CO BCEMHM OCHOBHBIMHU ITOHATUSMH TEMBI, B
TOM YHCJIE U C IPABUIIAMH 3HAKOB TP BBHIIIOJHEHUU apU(PMETUUECKHUX ICHCTBHA.

[Tpu oOy4yeHHH pelIeHUIO TEKCTOBBIX 3a7ay B 5-6 Kilaccax HCHOJB3YIOTCA apupmeTHye-
CKHe IpUEMBI perieHus. TeKCToBbIE 3ajaul, PellaeMble IIPU OTPaOOTKE BHIYMCIUTEIbHBIX HABbI-
KOB B 5-6 KJlaccax, pacCMaTpHUBAIOTCS 3a]au CIEeIYIONINX BUJOB: 3a7aud Ha JBIKEHUE, Ha YacTH,
Ha TOKYNKH, Ha pabOTy U MPOU3BOJAUTEIHHOCTh, HAa MPOIEHTHI, HA OTHOILICHUS U MPOMOPIHH.
Kpowme Toro, oOyuaromuecs: 3HaKOMSTCS ¢ MpuéMaMu peleHus 3a1a4 nepedbopoM BO3MOKHBIX Ba-
pPHUAHTOB, yuaTcs paboTaTh ¢ MHPOPMAIIUEH, TPEICTaBICHHON B (hopMe TaOIHI] UITU AUArPAMM.

B paboueii mporpamme mpeaycMOTpeHO (HOpMUpPOBAHHE MPOIEACBTUYESCKUX anredpamye-
CKHX IpeJCTaBiICHUN. bykBa Kak CUMBOJI HEKOTOPOT'O YMCJa B 3aBUCUMOCTH OT MaT€MAaTHYECKOrO
KOHTEKCTa BBOJMTCS IIOCTENIEHHO. byKBEHHasl CUMBOJIMKA IIMPOKO HCIIOJIB3YETCS MPEKIE BCETO
JUIS 3alMCH OOLMX YTBEP)KICHUH U MpeasioKeHuM, GopMyJl, B YaCTHOCTU JUIsl BBIYMCIIEHUS T'€0-
METPUUYECKUX BEJINYMH, B KAUECTBE «3aMECTUTEIIS» YUCIIA.

B xypce «Marematukn» 5-6 KJ1accOB IIPECTaBICHA HAIVISIAHAs T€OMETPUS, HAallpaBJICHHAs
Ha pa3BUTHE OOPa3HOTO MBIIICHUS, TPOCTPAHCTBEHHOIO BOOOpAKEHUs, N300pa3UTEIbHBIX yMe-
HUN. DTO BaXHBIM 3Tall B HM3YYEHUM TIE€OMETPUHM, KOTOPBIA OCYIIECTBISAETCS Ha HArJISIAHO-
MIPaKTUYECKOM YPOBHE, OIMpAaeTcs Ha HarjsgHo-oOpa3zHoe MbIlIeHHe oOydaromuxcs. bonbiias
POJIb OTBOJUTCS MPAKTUYECKOW JESTEIbHOCTH, OMBITY, SKCIIEPUMEHTY, MoJennpoBanuio. O0yda-
IOLIMECS] 3HAKOMSITCSI C TEOMETPUUECKUMHU (UTypaMH Ha IJIOCKOCTH U B MPOCTPAHCTBE, C UX IPO-
CTEHIINMU KOH(UTypaluusmMH, ydarcst n300paxarb 170:¢ Ha
HEJIMHOBAHHOM M KJeT4aTroil Oymare, paccMaTpuBalOT UX MpocTeifiiue cBoiicTBa. B mpouecce
M3YyYEHUS HaTJISIHOM TreoMeTpUU 3HaHMS, MOJyuYeHHbIEe 00yUYaroUMUC B HAYaJIbHOW ILIKOJIE, CH-
CTEMATU3UPYIOTCS U PACIIUPSIOTCA.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yuyeOHOMY TUTaHy B 5-6 Kitaccax M3ydaeTcss HHTETPUPOBaHHBIN TpeaMeT «Mare-
MaTHKa», KOTOPBIA BKJIFOYACT apU(PMETHUSCKHNA MaTepHall U HAIVSIHYI0 TCOMETPHIO, a TaKXKe
MIPOITCJICBTUYECKHIE CBEJICHUS U3 aireOphbl. YUeOHBIN IUIaH Ha M3ydeHUE MAaTeMaTHKH B 5 Kiacce
OTBOJUT HE MEHee 5 y4eOHBIX YacOB B HEJIETIO, B TEUEHUE KaXKIOr0 rojia 00y4YeHusl, BCETO HE Me-
Hee 340 y4eOHBIX YacoB.



COJAEP)KAHUE YYEBHOI'O KYPCA "MATEMATHUKA"

S KJIACC

HarypaabHble ynciia 4 HYJIb

Harypanbnoe uucino. Psa natypanbnbeix uucen. Yucno 0. M300paxkeHne HaTypaabHBIX YH-
ceJl TOUKaMH Ha KOOPAMHATHOM (4ncinoBoil) npsmoil. [lo3unnonnas cucrema cumncienus. PuMmckast
HyMepalusi Kak MpuMep HEMO3UIIMOHHON CHCTeMbl cuuciieHus. JlecaTnyHas cucteMa CUHCICHHUS.
CpaBHeHUE HATypaJIbHBIX YUCEI, CPABHEHUE HATYPAIbHBIX uncen ¢ HyléM. CiocoObl cpaBHEHUS.
OxkpyrieHue HaTypalbHbIX yucen. Cllo)KeHUEe HATypaJbHBIX YKCEN; CBOMCTBO HYJSl MPU CIOMKE-
HUU. Beruntanue Kak aeicTBue, 00paTHOE CI0KEHHUIO.

YMHOXEHHE HATypaJIbHBIX YMCEN; CBOMCTBA HYJIA U €IMHUIIBI DU YMHOXKEHUH. JleneHue
Kak JeicTBue, oOpaTHOe YMHOXeHUI0. KOMIOHEHTHI AeMCTBUM, CBs3b Mexay HuMHU. [IpoBepka
pesynbrara apudmMerudeckoro AeiictBus. [lepemectuTenbHoe U coueTaTeNlbHOE CBOMCTBA (3aKO-
HBI) CIIO’KEHUSI U YMHOXXEHHUS, pacipeeNuTeIbHOe CBOMCTBO (3aKOH) yMHOXeHHs. Mcnonp3oBa-
Hue OyKB JJisi 0003HAUEHUSI HEM3BECTHOI'O KOMIIOHEHTA U 3aIUCH CBOMCTB apu(pMETHUECKUX JIeH-
cTBUM. [lenutenu u KpaTHbIe yucia, pa3iokKeHUEe Ha MHOXKUTENHU. [IpocTeie U cocTaBHbIE Uncha.
[Ipusnaku nenmumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocrarkom. CTeneHb ¢ HATYpaJIbHBIM TTOKa3aTe-
JieM. 3anuch Ynuciia B BUJIE CYMMBI Pa3psIHbIX CIIaracMbIX.

YucnoBoe BbIpakeHHE. BpIUKCIIEHNE 3HAYEHUN YHMCIIOBBIX BBIPAXKEHUM; MOPSIOK BBIIOJI-
HEHUS NEeHWCTBUIL.

Hcnonb3oBanue IIPpHU BBIYUCIICHUAX IICPEMCCTHUTCIIBHOIO U COYCTATCIIBHOI'O CBOMCTB (38.1(0—
HOB) CJIOKCHUA 1 YMHOXKCHUS, PaCIPCACIUTCIIBHOT'O CBOMCTBa YMHOKCHHA.

JApoou

[TpencraBiaenue o ApoOM Kak crioco0e 3amucH 4acTh Benu4HMHbI. OOBIKHOBEHHBIE JpOOU.
[IpaBunbHBIE M HENpaBUIbHBIE ApoOH. CMeniaHHas ApoOb; MpeJCcTaBiIeHUe CMEIIaHHON ApoOH B
BUJIE€ HEMPAaBWIBHOM JpoOu M BbIAEICHUE 1IEJIONH YacTH 4Kcia U3 HempaBWIbHOM npodu. M306pa-
XKeHue Jpolelt ToukaMH Ha 4yuciioBoi mpsiMoil. OcHOBHOE cBocTBO ipobu. Cokparienue apooeil.
ITpuBenenue apoOu kK HoBOoMY 3HameHaremo. CpaBHeHue ApoOeil. CrokeHue U BhIYMTAaHUE JIPO-
Oeil. YMHOXeHUE U JeNeHne apo0ei; B3auMHO-00paTHbIe npodu. Haxoxknenue vactu 1enoro u
1enoro mo ero yactu. JlecstuuHas 3anuch apobeil. [lpencraBienue aecsiTuuHOM ApoOH B BUIE
0ObIKHOBEHHOH. M300paxeHne necATUYHBIX ApoOel ToukamMHu Ha 4ucioBod mpsMoil. CpaBHeHHE
JECSITUUHBIX IpoOeil. Apudmerndyeckue AEUCTBUS C AECATUYHBIMU JIpo0siMu. OKpyTriaeHue aecs-
TUYHBIX TPOOEH.

Pelnenune TeKCTOBBIX 32124

Pemenne TeKCTOBBIX 3a/mad apu(METHYECKUM CHocoOoM. PelieHue JTOrmueckux 3ajad.
Pemenne 3amau mepebopomM Bcex BO3MOMKHBIX BapUaHTOB. Vcronib30BaHME MpU PEUICHUM 3a/1ad
TaOuI U cxeM. PerieHue 3aay, coiepykaimnx 3aBUCUMOCTH, CBS3BIBAIOIINE BEIMYUHBI: CKOPOCTb,
BpeMsI, pacCTOSIHUE; 11€Ha, KOJIMYECTBO, CTOMMOCTh. EMWHUIIBI H3MEpEeHUS: MacChl, 00bEMA, 1ICHBI;
paccTosHUs, BPEMEHHU, CKOPOCTH.



CBs3b MEXIy €AMHHUIIAMUA M3MEPEHHs KKIOW BENWYMHBI. PelieHue OCHOBHBIX 3a1ad Ha
npo6u. [IpencraBieHre qJaHHBIX B BUIE TAOJIUII, CTOIOYATHIX JUATPAMM.

Harasnasi reomeTpust

Harnsoasie npeacrabinenus o Gurypax Ha MIOCKOCTH: TOYKA, IPSIMasi, OTPE30K, JIyd, YTOJI,
JIOMaHasi, MHOTOYTOJIbHUK, OKPYHOCTb, KpyT. Yrou. [IpsMoi, ocTpbIii, Tynol U pa3BEPHYTHINA yT-
nel. JImuHa OTpe3ka, METpUYECKUE €IMHUIBI JUIUHBL. [lJIMHa JTOMaHOM, IEpUMETpP MHOTOYTOJIbHU-
ka. Ml3MepeHue u mocTpoeHue yrioB ¢ HOMOIIbIO TPAHCIIOPTHUPA.

Harnsigaelie npencraBieHuss o Gurypax Ha IUIOCKOCTH: MHOTOYTOJBHUK; MPSMOYTOJIbHUK,
KBaJIpaT; TPEYyTroJbHUK, O paBeHCTBe (uryp. M3o0paxenue ¢puryp, B TOM 4ucie Ha KJIETYaTOl Oy-
Mmare. [loctpoeHune KoH(pUTypaluii U3 YacTei MPsAMOM, OKPY>KHOCTH Ha HEJTMHOBAHHON M KJeTda-
TOil Oymare. Vcnonp3oBaHue CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIBHHUKA, KBaJpaTa.

[Tnomane npssMOYroJbHUKAa U MHOTOYTOJILHUKOB, COCTABIICHHBIX U3 MPSMOYTOJIbHUKOB, B
TOM uucie puryp, n300pak€HHBIX Ha KieTyaTol Oymare. EQUHUIIBI M3MEpPEHUS TIOIIA M.

Harnsmaeie npeacTaBieHus 0 MPOCTPAHCTBEHHBIX (DUTypax: MPSMOYTOJBHBIA Mapaiese-
numnesn, Ky0, MHOrorpaHHuku. M3o00paxeHune MpocTEeHIINX MHOTOrpaHHUKOB. Pa3BEpTku kyba u
napajuienenunena. Coznanue Mojeneld MHOTOrpaHHUKOB (M3 OyMaru, MpOBOJIOKH, MJIACTHIIMHA U
ap.). O0BEM MPSAMOYTOIBHOTO Mapaienenumneaa, kyoa. Equnuis uamepenust oo0béma.

6 KJIACC

HarypanbHble ynciia

Apudmernueckne ASUCTBUS C MHOTO3HAUHBIMU HATypaJIbHBIMHM YuclIaMH. UHCIOBBIE BbI-
paskeHusl, MOPAAOK JeHCTBUH, NCIOIb30BaHNE CKOOOK. Vcronbp30BaHue NMpH BBIYUCICHUSX Tepe-
MECTUTEIIBHOIO u
COYETATEIbHOTO CBOWCTB CIIOKEHUS M YMHOKEHHUS, PACIPEIACIUTEIBHOIO CBOMCTBA YMHOKECHMUS.
OxpyrieHue HaTypaldbHbIX YUCEIL.

Jlenutenu M KpaTHBIE YUCIa; HAUOOJIBIINUKA OOLTUI IETUTENh U HaNMEHbIIIee o01ee Kpat-
Hoe. JIenuMOoCTh CyMMBI U IPOU3BEICHUS. JleneHue ¢ OCTaTKOM.

Jpoou

OOBIKHOBEHHAs1 poOb, OCHOBHOE CBOWCTBO JApoOu, cokpaiieHue apobeil. CpaBHeHUE U
yropsiiounBanue ApooOei. Pemenne 3amay Ha HAXO0XJACHUE YaCTH OT IIEJIOTO M IIEJIOTO MO €ro Ya-
ctu. JI[pobHoe uucno kak pe3ynbTaT neneHusd. [IpeacraBnenne AeCITUYHONW TpoOU B BHAE OOBIK-
HOBEHHOM JIpoOU M BO3MOXXHOCTH MPEACTABICHUS OOBIKHOBEHHOUM APOOH B BUAE ACCATUYHOM. [le-
CATUYHBIC TpOoOH M METpUUecKas cucteMa Mep. ApudMeTuIecKue IUCTBUS U YUCIIOBBIC BhIpaXKe-
HUS C OOBIKHOBEHHBIMH U JIECSITHUYHBIMH TPOOSMHU.

OTHomIeHHE. I[CHGHI/IG B JaHHOM OTHOIICHHH. MacmTaG, npomnopuus. HpI/IMCHCHI/IC npo-
HOpLII/Iﬁ Ipu pCIICHUU 3a/a4. IlonsTue IIPONCHTA. Brruncienue MMPpOLCHTAa OT BCJIUYHUHBI U BCJIU-
YHUHEI 10 €€ IMPOLCHTY. BLIpa)KCHI/IC IMPOLCHTOB ACCATUYIHBIMU I[pO6$IMI/I. Pemenue 3agau Ha npo-
OCHTBI. BI)Ipa)KeHI/Ie OTHOIICHHSA BECJIMYHH B IIPOLUCHTAX.



Ilo10:xuTENBbHDBIE H OTpHLHATECJIBbHBIC YUCIA

[TonoxurenbHble U oTpunatenabHble yncna. Llensie uncna. Moaynb uucna, reomeTpuye-
cKas
UHTEepIpeTanus Moayst yncna. M3o0pakenue yucen Ha KOOPAWHATHOM mpsiMoi. UncioBsie mpo-
MEXYTKHU.

CpaBHenue yucen. ApupMETHIECKHE NCUCTBUS C TOJOKUTEIBHBIMU U OTPUIIATEIIBHBIMU
yucnamu. [IpsMoyronpHas cucrema KOOpAUMHAT Ha I0CKOCTH. KoopIMHATBI TOYKHM Ha IUIOCKOCTH,
abcmucca u opauHara. Iloctpoenue Touek U GUryp Ha KOOPAUHATHOMN IIIOCKOCTH.

ByKBeHHbIe BbIPAKCHU A

[Ipumenenue OyKB JJIsl 3aMMCH MaTEMATHYSCKUX BBIPAKCHHHM M mMpeiokeHuit. CBoiCTBa
apudmeTnyecKkux JeHcTBUN. ByKkBeHHbIE BHIPAKEHUS U YHCIIOBBIC TOJICTAHOBKU. byKBEeHHBIE pa-
BEHCTBA, HAXOXXJCHHE HEU3BECTHOrO KOMIOHeHTa. DopMyier; GpopMyIel mepruMeTpa U IUIOMIA M
IpsIMOYTOJIbHMKA, KBaJpaTa, 00bEMa napasuiesenumnena u Kyoa.

Penienune TeKCTOBLIX 32124

Pemenne TeKCTOBBIX 3ajad apu(PpMETHUECKUM cIocOoOOM. PerieHue joruueckux 3ajau.
Pemenue 3anau nepebopom Bcex BO3MOKHBIX BapHaHTOB. PelieHue 3agay, copepKaiiux 3aBUCH-
MOCTH, CBS3BIBAIOLINX BEJIIMYUHBI: CKOPOCTh, BPEMS, PACCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOUMOCTb;
IIPOU3BOJIUTENIBHOCTD, BpeMsi, 00bEM paboThl. ENUHUIIBI U3MEPEHUSI: MAacChl, CTOMMOCTH; PaccTo-
SIHUsI, BPEMEHH, CKOPOCTH. CBs3b MEXKIy €IMHULAMHM U3MEPEHUs KaXI0H BeIW4YMHBI. Pemenue
3a/1a4, CBSI3aHHBIX C OTHOLIEHUEM, MPOIOPLHOHAIBHOCTBIO BEJIMYMH, IIPOLEHTAMH; PELIEHUE OC-
HOBHBIX 3aJ]au Ha JpoOu u mpoueHThl. OLeHKa U MPUKHJIKA, OKpyTiIeHHe pesyibTara. CocraBie-
HUe OYKBEHHBIX BBIPAKEHHH M0 YCIOBHIO 331a4u.

[IpencraBnenne qaHHBIX C MOMOIIBIO TabauIl ¥ quarpamMm. CtonbuaTeie JUarpaMMBbl: 4Te-
HUE U TTOCTpoeHne. YTeHHEe KPYTOBBIX JHArPaMM.

HarusaHnas reomerpus

Harnsaasie npencraBnenus o Gpurypax Ha mIOCKOCTH: TOYKA, MPpsiMasi, OTPE30K, Jyd, Yrod,
JIoMaHasi, MHOTOYTOJIbHUK, YE€TBIPEXYTOJIbHUK, TPEYTOJbHUK, OKPYKHOCTb, Kpyr. B3aumHoe pac-
MOJIOKEHHE JIBYX MPSMBIX Ha TJIOCKOCTH, MapasielbHble MpsAMbIe, MEPIEeHINKYISIPHBIE TPSMEIE.
N3mepenue paccrosHUil: MexXIy ABYMsI TOYKaMU, OT TOYKH JI0 TPSIMOM; JUTMHA MaplipyTa Ha
KBaJpaTHOU ceTke. MI3mMepeHue u moCTpOCHHE YIJIOB ¢ TIOMOIIBIO TPAHCTIOPTHPA.

Buasl TpeyronbHUKOB: OCTPOYTOJIbHBIN, MPSIMOYTOIbHBIN, TYMOYToJbHBIN; paBHOOEIpEH-
HBI{, PaBHOCTOPOHHUHI. YUETBIPEXYTONBHUK, NPUMEPBHI YETHIPEXYTOJIBHUKOB. I[IpsSAMOYronbHUK,
KBaJ[paT: UCIOJIb30BAHUE CBOWCTB CTOPOH, YIJIOB, AuaroHaneil. M3o0pakeHne reoMeTpu4eckux
¢buryp Ha HEIMHOBAaHHOW OyMmare C MCIOJIb30BAaHUEM IUPKYJIS, TUHEWKH, YTOJIbHHUKA, TPAHCIOP-
tupa. [loctpoenust Ha kneTyaToit Oymare.

[Tepumerp MHOrOyroiapHuKa. [loHsTHE TUIOMIAAM DUTYPBI; €IUHULIBI U3MEPEHUS TUIOIIATH.
[TpubnmxEénHoe n3MepeHue miomaay Guryp, B TOM 4ncie Ha KBajapaTtHoil ceTke. [Ipubnmkénnoe
U3MEpPEHUE IIIMHBI OKPYKHOCTH, IUIOMAaaM Kpyra. CUMMETpUs: LEHTpaJbHasi, OCEBas U 3€pKajlb-
Has cumMmeTpuu. [locTpoeHre CHUMMETpHUYHBIX QUryp.



Harnsanele npencraBieHus 0 MPOCTPAHCTBEHHBIX (purypax: mapauienenumen, KyO, npus-
Ma, MMpaMuja, KOHyc, IMIUHD, map U cdepa. M3o0paxkenue npoctpancTBeHHbIX (uryp. [Ipume-
pBl pa3BEPTOK MHOTOTPAHHMKOB, IWIMHApPA M KoHyca. Co3laHue MOJeel MPOCTPaHCTBEHHBIX
¢uryp (13 Oymaru, IpoOBOJIOKH, TUNIACTUIIMHA U JIp.).

[TonsiTe 00bEMa; eAMHUIIBI M3MEpeHUs 00bEMa. OOBEM MIPSIMOYTOJBHOTO Mapaljieeu-
nesa, Kyoa.



IINIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yJIbTaThl OCBOCHUS MPOrpaMMbl ydeOHOTo mpeamera «MaTeMaTHKay Xapak-
TepHU3yITCs:

HanI/IOTI/I‘leCKOC BOCIIMTAHMC:

—IIPOABJICHUEM HMHTEPECA K ITPOLUIIIOMY W HACTOAIIEMY pOCCHﬁCKOﬁ MaTeéMaTuKu, HEHHOCTHBIM
OTHOIICHHUEM K HOCTHXKCHHAM pOCCHﬁCKHX MaTe€MaTHKOB U pOCCHfICKOfI MaTeMaTH4eCKOi HIKOJIBI, K
HUCIIOJBb30BaHUIO 3THUX ,Z[OCTI/I)I(CHI/Iﬁ B IPpYIr'uX HayKax U HPUKIAIHBIX C(bean.

I'pazknanckoe U TyXOBHO-HPAaBCTBEHHOE BOCIIUTAHHE:

—TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH Ipa)<IaHWHA U peaau3alliu ero mpas, Ipe-
CTaBJICHHEM O MaTeMaTHYeCKHX OCHOBaX (DYHKIMOHHPOBAHUS Pa3IUYHBIX CTPYKTYp, SBICHHI,
MpOLEYp TPaKIAHCKOTO 00IIecTBa (BHIOOPHI, OIIPOCHI U TIP.);

—TOTOBHOCTBIO K OOCYXKICHHUIO 3TUYECKUX MPOOIEM, CBI3aHHBIX C MPAKTUYECKUM MpUMe-
HEHUEM JOCTHMKEHHUIM HAayKH, OCO3HAaHUEM BaXHOCTHU MOPAIbHO-3TUYECKUX MPUHIIUIIOB B JESTEIb-
HOCTH YYEHOTO.

TpynoBoe BocnuTanue:

—YCTaHOBKOﬁ Ha aKTUBHOC YYaCTUC B PCHICHUU IIPAKTUYCCKHUX 3aaad MaTeMaTHU4eCKOM
HaIIpaBJICHHOCTH, OCO3HAHHUCM BaKHOCTH MATCMATUYCCKOI'O 06p330B8.HI/IH Ha IPOTAKCHHUUA Bcel
KHU3HU OJIA YCHGMHOﬁ HpO(i)eCCHOHaHBHOIZ ACATCIIbHOCTU U PA3BUTHEM HeO6XO,I[I/IMBIX YMeHHﬁ;

— OCO3HaHHBIM BBI60pOM U TMOCTPOCHUCM HHﬂHBHﬂyaﬂBHOﬁ TPACKTOPUU O6pa3OBaHI/I5{ u
KU3HCHHBIX ITJIaHOB C y‘IéTOM JINYHBIX UHTCPCCOB U O6H.I€CTB6HHI>IX HOTpC6HOCT€fI.

JcTeTHYECKOEe BOCIIUTAHHUE!

—CITIOCOOHOCTBIO K AMOIHOHAIBHOMY M 3CTETHUECKOMY BOCIPHUSATHIO MaTEeMaTHYECKHUX
00BEKTOB, 3ajiay, PELICHNUH, PacCyX I€HUI; YMEHUIO BUAECTh MaTeMaTHYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE.

HeHHOCTI/I HAYIHOI'0 MMO3HAHHUS:

—OpI/IeHTaHI/Ieﬁ B ACATCIBHOCTH Ha COBPECMCHHYIO CUCTEMY HAYYHBIX Hpe)lCTaBJ'IeHI/Iﬁ 00
OCHOBHBIX 3aKOHOMCEPHOCTAX Pa3BUTUSA UCIIOBCKA, IPUPOJALI U O6H.[CCTB8_, IIOHUMAaHHuEM MaTCMa-
THYECKOM HAYKH KakK C(I)CpBI YeJI0BEYECKOM ACATCIIBHOCTH, OTAaIlOB eé Pa3sBUTHUA U 3BHAYUMOCTU
IJIg pa3BUTUSA TUBUIIA3AUN,

—OBJIaJICHUEM S3BIKOM MaTE€MaTHKHU U MaTeMaTH4eCKOI KyJ'IBTypOfI KakK CpCACTBOM IIO-
3HAaHUA MHUpPa,

— OBJIAACHUEM HpOCTCfIIJ.IHMH HaBBIKaMHM HCCJIEIOBATEIbCKOM AeSITeIbHOCTH.

Pusnyeckoe BOCIUTAHHE, (POpMUPOBAHHE KYJIbTYPbI 310POBbSI H IMOLMOHAJIBHOIO
Osaromosty4ms:

—TOTOBHOCTBIO IPUMEHATHh MaTEMaTUYECKUE 3HAHUS B MHTEPECAX CBOETO 3J0POBbsI, BEIECHUS
3JI0pOBOT0 00pasa *KHU3HU (310pOBOE MUTAHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUN U OTHbIXA, pery-
nsipHasi pU3NUecKas akTHBHOCTD );



—c(hopMUPOBAaHHOCTHIO HaBbIKa peQIIeKCUH, IPU3HAHUEM CBOETO IpaBa Ha OLIMOKY M TaKOTro
e TpaBa Jpyroro 4esioBeKa.

IKoj10ruYecKoe BOCIIUTAHHE:

— OpHEHTAIMEH HAa MPUMEHEHNE MaTEeMAaTHIYEeCKUX 3HAHUM I PeIIeHUs 3a7a4 B 00JIaCTH CO-
XPAaHHOCTU OKPY>KArOIIEH Cpeibl, INTAHUPOBAHMS TIOCTYIIKOB M OLICHKH WX BO3MOXHBIX ITOCIICICTBHI
JUTSL OKPYIKAIOIIEH CPeJIbl;

—OCO3HaHHUEM TJIO0AIBHOTO XapaKTepa KOJIOTHYECKUX MPOOJIeM U MyTeH X PEeIICHUsI.

JIMYHOCTHBIE pe3yJbTaThl, 00ecredYuBaOIINe AJANTANNI0 00y4YaK0IIEerocss K U3MeHS10-
IUMCS YCJIOBUSIM COIMAJIbHON U IPUPOAHON Cpebl:

—TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBUSIX HEONPENEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4Yepe3 MPaKTUUYECKYIO JEeSITeIbHOCTh, B TOM UHCJIE YMEHHE YUUTHCS Y APYTUX JIO-
neil, mpuoOpeTaTh B COBMECTHOM JEATEIbHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIMH U3 OIBITA
JIPYTHX;

—HE00XOAUMOCTBIO B (POPMHPOBAHMHM HOBBIX 3HAHUI, B TOM 4YHcle (OpMyIHpOBaTH UIEH,
MOHSATHSI, TUTIOTE3bI 00 0OBEKTaX U SBICHUSIX, B TOM YHCIIE paHee HEeH3BECTHBIX, OCO3HABATH Ae(u-
LUTHI COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, INITAHUPOBATH CBOE Pa3BUTHE;

—CcrocOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMAThH CTPECCOBYIO CUTYAIIUIO
KaK BBI30B, TPEOYIOIIMI KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMbIC PELICHUSI U IeHCTBUs, POopMy-
JTUPOBATH U OLIEHUBATH PUCKH U TOCIEACTBUS, (HOPMUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ysbTaThl OCBOEHHUS MpOTrpamMMbl yueOHOro mpeamera «MaremaTHuKa»
XapaKTepU3yKTCsl OBIAJCHUEM YHUBEPCAIbHLIMU NOZHABAMENbHBIMU OClCMBUAMY, YHUBEPCAlb-
HOIMU KOMMYHUKAMUGHBIMU OeliCMBUAMU U YHUBEPCATIbHBIMU PEYIAMUBGHBIMU OCliCMEUAMU.

1) Vnusepcanvnvie no3nasamensuwle oetlicmeus obecneyusaom gopmuposanue 6a306vix Ko-
CHUMUBHBIX NPOYECCO8, 00YUaAOWUXCSL (0CB0EHUe MEMOO08 NOZHAHUS OKPYHCAIOWe20 MUpa, npumeHe-
HUe 102UHeCKUX, UCCIe008amMeNbCKUX onepayuil, ymeHut pabomams ¢ ungopmayueti).

ba3oBble JJoruyeckue aeiicTBUSA:

—BBISBIIATh M XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKKM MATEMaTHYECKHX OOBEKTOB, TOHS-
THI, OTHOLLICHUI MEXy OHATUSIMU;

— hopMyUpOBaTh ONpEIeTeHUs TIOHITHI; YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KlacCUdU-
KaIlliu, OCHOBAHUS JIJIsl 000OIIECHNS M CPAaBHEHUS, KPUTEPHUH MMPOBOMMOTO aHAJIN3a;

—BOCIIPUHUMATh, (HOPMYJIHUPOBATH U MPEOOPA30BBIBATH CYXK/ICHUS: YTBEPAUTEIBHBIE U OTPHUIIA-
TelIbHbIC, CAUHUYHbBIC, YACTHBIC U OOIIHUE;

—YCJIOBHBIE; BBISBIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U W MPOTHUBOPEUHUS B
(dakTax, TaHHBIX, HAOIOICHUSAX U YTBEPKICHUIX;

—IpeyiaraTb KpUTEPHUU I BBISIBIICHHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUNIA;

—JIeNaTh BBIBOJBI C UCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX U MHAYKTUBHBIX yMO3a-
KJIFOYEHUI, YMO3aKJIFOUEHUH 110 aHAJIOTUH;



—pa3buparh 10Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKICHUH (TIPSMBIE B OT IPOTUBHOTO), MPO-
BOJIUTH CaMOCTOSITEIIbHO HECJIOKHBIC JOKa3aTeIbCTBA MAaTeMAaTHYECKUX (PAKTOB, BBHICTpAMBATH apry-
MEHTAIUIO, TIPUBOIUTH TPUMEPHI K KOHTPIIPUMEDHI,

—000CHOBBIBaTh COOCTBEHHBIC PACCYKIICHHUsS; BBIOMpATh CIOCOO pelIeHHus Y4eOHOW 3amadu
(cpaBHHMBATh HECKOJIBKO BAPHAHTOB PELICHHUS, BRIOMPATh HAHOOJIee TOIXOMSANINNA C YYETOM CaMOCTOSI-
TEJIBHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBarelbcKue AeiicTBHSL:

—HUCI0JIB30BaTh BOIIPOCHI KaK MCCIIEIOBATEIbCKUI HHCTPYMEHT IIO3HAHNUS;

— (gopmynupoBaTh BOIPOCHL, (PUKCHUPYIOIIHE TPOTUBOPEUYHE, MPOOIEMY, CAMOCTOATENBHO yCTa-
HaBJIMBATh KCKOMOE M JIaHHOE, (hOPMUPOBATH THUIIOTE3Y,

—apryMeHTUPOBaTh CBOIO MO3UIINIO, MHEHUE;

—MPOBOJIUTH MO CAMOCTOSTEIFHO COCTABICHHOMY IUIAHY HECJIOKHBIA 3KCIIEPUMEHT, HEOOIb-
I0€ UCCIIeIOBAaHUE M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTUYECKOT0 00bEKTa, 3aBUCUMOCTEH 00b-
€KTOB MEXIy co00ii;

—CaMOCTOATEIbHO (popMyIHpoBaTh OOOOIIEHHS W BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHOIO
HAOIIO/ICHUs, WCCIIEIOBaHUs, OLICHMBATh JOCTOBEPHOCTH TMOJYYEHHBIX pPE3yJbTaTOB, BBIBOJIOB U
0000111eHII; TPOrHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIIBUTaTh MPEIIOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSIX.

Pa6ora ¢ undopmanueii:

— BBISIBJISITh HEIOCTaTOYHOCTh M M30BITOYHOCTh MH(POPMALINH, TAaHHBIX, HEOOXOAMMBIX IS pe-
LICHMS 3a/1a4;

—BBIOMpPATh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIMIO pa3INy-
HBIX BUJIOB U ()OPM TIpe/ICTABICHMUS;

—BBIOMpaTh (POpMy NpeAcTaBICHUS UHPOPMALUU M WUTIOCTPUPOBATH pelIaeMble 3a/laud CXe-
MaMH, AMarpaMMaMu, HHOHM rpadukoit 1 uX KOMOWHAIMSIMU;

— OLICHMBATh HAJI&KHOCTh MH(POPMALUU TIO KPUTEPUSIM, IPEATOKEHHBIM YUUTEIeM WIn cop-
MYJIHPOBAHHBIM CAMOCTOSITENIBHO.

2) Vuusepcanvnblie KOMMYHUKAMUBHBIE Oelicmeus 0becneuusarom chopmuposaHHocms
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

OO01menne:

—BOCIIPUHUMATh U (GOPMYJIUPOBATH CYXJACHUS B COOTBETCTBHH C YCIOBUSIMH U LIENISAMU 00IIIEe-
HUS,

—sICHO, TOYHO, 'PAMOTHO BBEIPAXXaTb CBOIO TOYKY 3PC€HHA B YCTHEIX U IMCbMCHHBIX TEKCTAX, Jda-
BaTh IMOACHCHUA 110 X0y PCIICHUA 3ala4yi, KOMMCHTHPOBATH HOJ'Iy’—IGHHBIﬁ pE3ybTaT; B X0€ O6CY)K-
JIEHUS 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TeMbI, TPOOJIEMBI, pelaeMoi 3a/1auu, BHICKa3bl-
BaTh UJACHU, HAICJICHHBIC HAa ITOMCK PCIICHU,

— COIIOCTABJIAAThL CBOU CYXACHUA C CYXICHHUAMHU APYIrUX YYaCTHHUKOB JHaJiora, 06H3py>KI/IBaTI)
pa3IM4Mre U CXOJICTBO MO3UIIMIA;

—B KOPPEKTHOH opme popMyIMpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS,

—IIPEACTABIIATH PE3YJIbTaThl PELICHUS 3a/1a4U, SKCIIEPUMEHTA, UCCIICIOBAHMS, IPOEKTA;



—CaMOCTOSITEIbHO BBIOMPATh (hopMaT BHICTYIUICHHS C YUETOM 3a7a4 MPE3CHTAMN 1 OCOOCHHO-
CTEU ayJIUTOPHUHU.

CoTpyaHunyecTno:

—TIOHUMATh U KCIIONB30BATh MPEUMYIIECTBA KOMAHIHOW M WHIMBUAYATbHOW PaOOTHI MpHU
peleHrH y4eOHbIX MaTeMaTHYECKHIX 3a71ay;

—IPUHUMATh 1IEJIb COBMECTHOM JESTEIbHOCTH, IUIAHUPOBATh OPTaHU3AIUI0 COBMECTHOM
paboThI, pactpenensaTh BUAbI paboT, J0roBapuBaThCs, 00CYKAATh MPOILIECC U PE3YIIbTAT PaOOTHI;

—0000111aTh MHEHHUSI HECKOJIBKUX JIFOJICH; y4acTBOBAaTh B IPYMIIOBBIX (hopMax paboThl (00CYXk-
JeHUsI, OOMEH MHEHHSIMH, MO3TOBBIC IIITYPMBI U JIp.);

— BBITIOJHATH CBOIO YacTh pabOThl M KOOPIAWHUPOBATH CBOM JCUCTBUS C APYTUMH WICHAMH KO-
MaH/IbI;

— OLICHUBATh KAYECTBO CBOETO BKJIAJa B OOIIMI MPOIYKT MO KPUTEPUSIM, CHOPMYITHPO-
BaHHBIM YYaCTHUKAMH B3aHMOJICHCTBUS.

3) Vnusepcanvhvle pezynamuensle Oeticmeuss obecneduusarom Gopmuposanue cCMoiCi08bIx
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranu3anusi:

—CaMOCTOATEIbHO COCTABJISITh IJIaH, AJITOPUTM PELICHUS 3a7add (WIM €ro 4acTh), BHIOMPATh
CIOCO0 peuIeHus ¢ YIETOM UMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHHUH ¢ Y4ETOM HOBOW MH(DOPMAITUH.

CaMOKOHTPOJIb:

—BJIAJIETh CIIOCOOAMHU CaMOTIPOBEPKH, CAMOKOHTPOJIS MpoOIlecca M pe3ybTaTa pelieHus maTe-
MaTHYSCKOH 3a4a4H;

—MpPEABUIECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH MPU PEUICHUH 3a7a4H, BHOCUTH KOp-
PEKTHBBI B IEITEIILHOCTH HA OCHOBE HOBBIX OOCTOSITEIHCTB, HAWIEHHBIX OIIMOOK, BBISIBICHHBIX TPY/I-
HOCTEH;

— OIICHUBATh COOTBETCTBUE PE3yjbTaTa ACATEIHHOCTU MOCTABICHHON EIN U YCIOBUAM, 00b-
SICHSITh TIPUYMHBI JOCTHKEHUS WJIM HEIOCTHKEHUS 11€1M, HaXOAUTh OMIMOKY, aBaTh OLEHKY MPHUOO-
PETEHHOMY OIIBITY.

NPEIMETHBIE PE3YJIbTATHI

5 KJIACC

Yucia ¥ BBIYHCTIECHHUSA

—IloHMMaTh W TPABUIBHO YMOTPEOISATh TEPMHUHBI, CBS3aHHBIC C HATYpPaJIbHBIMU YHCIAMH,
OOBIKHOBEHHBIMU U JIECATUIHBIMU JIPOOSMHU.

—CpaBHUBaATh W YIOPSAIOYUBATL HATYpaJIbHBIC UYWCIIA, CPABHUBATH B MPOCTEHIIHMX CIydasx
OOBIKHOBEHHBIE IPOOH, TeCATUIHBIE APOOH.

—COOTHOCHTD TOUKY Ha KOOPAWHATHOU (YMCIOBOM) MPSMOI C COOTBETCTBYIOIINM € YHCIIOM U
n300pakaTh HATYpaJbHBIC YHCIIA TOYKAMU Ha KOOPJIUHATHOU (YHUCIOBOM) MPSMOIA.

— BeimonasaTh apudMeTndeckue AeWCTBUS ¢ HaTypadbHBIMU YHCIIAMH, C OOBIKHOBEHHBIMU JPO-
OsIMU B TIPOCTEUIIINX CITyJasiX.



— BBINONHATE NPOBEPKY, IPUKUIKY PE3YJIbTATa BHIYUCICHUI.

— OKpyrasaTh HATYypAJIbHBIC YHUCIIA.

Pelrenne TeKCTOBBIX 327124

—Pemate TekcToBBIC 3amauM apuMETHUYECKHM CIIOCOOOM M C IOMOIIBIO OPraHU30BAaHHOTO
KOHEYHOT'O Tiepedopa BCEX BO3ZMOKHBIX BAPUAHTOB.

—Pematp 3amaum, cojaepxkalire 3aBUCHMOCTH, CBSI3BIBAIOIIME BEIUYUHBI: CKOPOCTh, BpEMs,
paccTosiHue; 1IeHa, KOJIMYEeCTBO, CTOMMOCTb.

—cnonp30BaTh KpaTKUe 3aMiCH, CXEMBI, TA0JIHIIBI, 0003HAUCHUS TIPU PEIICHUU 3a/1a4.

—Ilonp30BaTbCsi OCHOBHBIMHU €IMHUIIAMH H3MEPEHMS: II€HbI, MAacChl; PACCTOSIHUS, BPEMEHH,
CKOPOCTH; BBIPAKATh OJIHU €AMHUIIBI BEIMUUHBI YEPE3 JIPYTHE.

—HW3BnekaTs, aHANMM3UPOBAaTh, OICHUBATh WH(POPMAIIMIO, TPEICTABICHHYIO B TaOnHIe, Ha
CTONOUYaTON IUarpamMme, MHTEPIPETUPOBATh MPEJCTABJICHHBIC JaHHBIC, HCIIONB30BATh JaHHBIC MPU
pELIECHHUH 3a]1a4.

Harnsinaasi reomerpust

—Ilonb30BaThCAd T€OMETPUUYECKUMH MOHATUSAMU: TOUYKA, MpsiMas, OTPE30K, JyY, Yroj, MHOIO-
YTOJIbHUK, OKPYKHOCTb, KPYT.

—IIpuBoauth mpuMepbl 0OBEKTOB OKPYXKAIOMIET0 MHpa, UMEIOMNX (OopMy H3yUEHHBIX T€Oo-
METPUYECKUX puryp.

—Hcnonp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIJIAMU: BEPIIKMHA CTOPOHA; C MHOTOYTOJIbHU-
KaMH: yroJi, BepIInHa, CTOPOHA, IMaroHallb; C OKPY>KHOCTBIO: paJinycC, AMAMETP, LIEHTP.

—300pakaTh W3y4eHHBIC TeOMETPUICCKIE (UTYPHI HA HEIMHOBAaHHOW M KJIETYATOW Oymare C
TTOMOIIBIO ITUPKYJISI U TUHEUKH.

—HaxoauTe IIMHBI OTPE3KOB HEMOCPEICTBEHHBIM U3MEPEHUEM C TTIOMOIIBIO JIMHEUKHU, CTPOUTH
OTPE3KHU 3a/IaHHOM JUIMHBI; CTPOUTHh OKPYKHOCTh 33JJaHHOTO pajuyca.

—Hcnonb30BaTh CBOMCTBAa CTOPOH M YIJIOB IPSIMOYTOJIbHHMKA, KBajJpaTa JJIsl UX MOCTPOCHMS,
BBIYMCIICHMS TUIOUIAAN U IEPUMETpA.

—BprunciaTe nepuMeTp W IIIOMIAAL KBajapaTa, MPSIMOYTOJIbHUKA, (QUTYpP, COCTABICHHBIX H3
MPSIMOYTOJIBHUKOB, B TOM YHuCIe (GUTYpP, U300paKEHHBIX Ha KJIETYaTON Oymare.

—ITonbp30BaThCd OCHOBHBIMM METPUUECKUMU €AMHHUIIAMU U3MEPEHHUs JUIMHBI, TJIOLAN; BbIpa-
YKaTh OJIHM €JIMHUILIBI BEJTMYMHBI Yepe3 APyTHE.

—Pacno3naBath napamienenurnen, Ky0, UCIOIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpO TpaHb,
M3MEPEHHUS; HaXOIUTh U3MEPEHUsI Mapasuieienumneia, Kyoa.

—Brrunciats 00b€M Ky0Oa, mapasiesnenurnena mo 3aJaHHbIM U3MEPEHUSIM, TT0JIb30BAThCS €IH-
HUIIAMU U3MEPEeHUs 00BEMA.

—PemaThs HecoXXKHBIC 337]a4H HA H3MEPEHNUE TeOMETPHUECCKUX BETUYMH B MIPAKTUYECKUX CHUTY-
anusx.

6 KJIACC

Yucia ¥ BBIYUCTIECHHUSA

—3HaTh U TOHUMATh TEPMUHBI, CBI3aHHBIC C PA3IMYHBIMU BHAAMH YHCET U CIIOCOOaMHU WX 3a-
MIUCH, TIEPEXOANTH (€CIIU ATO BOZMOXKHO) OT OJTHOM (hOPMBI 3aITUCH YKCIA K IPYTOH.

—CpaBHHBaTh U yIOPSAIOYNUBATH 1IETbIC YHCIIa, OOBIKHOBEHHBIE U JCCATUYHBIC Tp0oOU, CpaBHU-
BaTh YMCJIA OJTHOTO U Pa3HbIX 3HAKOB.



— BrinonHATh, coueTast yCTHbIC U NMUChbMEHHbIE MPUEMBI, apU(PMETUYECKHE JIECHCTBHS C HaTy-
pabHBIMU U LEJIBIMU YUCIIAMH, OOBIKHOBEHHBIMU U JIECSITUYHBIMU APOOSMHU, MOJIOXKUTEIBHBIMU U OT-
PULATEIIBHBIMY YU CIIAMH.

—BBIUUCIATh 3HAYEHUS YUCIIOBBIX BBIPA)KCHUM, BBIIOJIHATH NPUKHUIKY M OLIEHKY pe3yibTara
BBIUMCIICHU; BBIIOJIHATH NIPE0Opa30BaHUs YMCIOBBIX BBIPR)KEHUN Ha OCHOBE CBOICTB apudmeTnye-
CKUX IEHCTBUH.

—COOTHOCUTh TOYKY Ha KOOPJMHATHOW MPSIMON C COOTBETCTBYIOLIMM € 4MCIOM M H300pa-
KaThb YMCJIa TOYKAMH Ha KOOPAMHATHOM MPSAMOM, HAXOJUTh MOJYJIb YHCIA.

—COOTHOCHUTB TOYKH B IIPSMOYTOJIBHON CUCTEME KOOPAUHAT C KOOPAUHATAMM STOU TOUKH.

— OKpyTJIsTh LEJNbIe YUCia U AeCATHYHBIC IPOOH, HAXOAUTh MPUOIMKEHHS YHCE.

YucnoBbie 1 OyKBeHHbIE BBIPAKEHHUS

—Ilonnmate 1 ynorpeOaTh TEpPMUHBI, CBS3aHHBIE C 3aMCHIO CTEIICHH YMCIIa, HAXOAUTh KBa/l-
paT u Ky0 uncia, BBIYUCIATh 3HAUEHUS YUCIOBBIX BBIPAXKEHUN, COJEPKAILMX CTEIECHHU.

—Ilosnp30BaTbCAd NpPHU3HAKAMM JEIMMOCTH, PACKJIAJbIBaTh HATYpaJbHBIE 4YHUCIA HA IIPOCTHIE
MHOKHTEIH.

—Ilonb30BaThCst MacITaboOM, COCTABIISTH IPONOPLIMU U OTHOIIECHUS.

—HWcnonp3oBaTh OYKBBI A1 0003HAUYEHUsI YMCENl IPU 3aIUCH MAaTEeMaTHYECKUX BbIPAXKECHUH,
COCTaBIISATh OYKBEHHBIC BBIPAKECHUS U (DOPMYIIbI, HAXOAUTH 3HAYCHUsI OYKBEHHBIX BBIPAXKEHUH, OCY-
LIECTBJISAE HEOOXOIMMBIE [TO/ICTAHOBKU U MpeoOpa3oBaHMUsl.

—HaxonuTe Hen3BECTHBIM KOMIIOHEHT PaBEHCTBA.

Pemienue TeKCTOBBIX 32124

—Pemars MHOTOIIIArOBBIE TEKCTOBBIE 3a/1a4X apU(METHIECKUM CITIOCOOOM.

—Pematp 3ana4n, CBA3aHHBIE C OTHOLIEHUEM, ITPOIIOPLUHUOHATIBHOCTBIO BEIIMUMH, IPOLEHTAMU;
pemaTh TpY OCHOBHBIE 33/1a4M Ha IpOOU U MPOLIEHTHI.

—Pemartp 3amaun, conepkaliye 3aBUCHUMOCTH, CBS3BIBAIOLIUE BEIMYUHBL. CKOPOCTb, BpeMs,
paccTosiHUe, 11€Ha, KOJIMYECTBO, CTOMMOCTb; ITPOU3BOAUTENBHOCTh, BpeMs, 00bEMa pabOThI, UCIIONb-
3ysl apupMeTndeckre ASUCTBUS, OLIEHKY, MPUKHUJIKY; MOJIb30BAaThCS €AMHUIIAMU U3MEPEHUS] COOTBET-
CTBYIOILIUX BEIUYHH.

—CocTtaBnsaTh OYKBEHHBIE BBIPAXKEHUSI 110 YCIOBHIO 331a4H.

—3Bnekars MH(OpMaIUIO, MPEICTABICHHYIO B Ta0IUIaX, Ha JIMHEHHOH, cTon049aToi nim
KpyrOBOW JuarpaMMax, MHTEPIPETUPOBATh IPEICTABICHHBIE TaHHBIC; UCIIOJIb30BaTh JaHHBIE NIPU
pelieHuu 3a1ay.

—IIpencraBnaTe HHPOPMALIUIO C TOMOIIBIO TAOJHIL, JIMHEHHOMN U cTOI09YaTOl JuarpaMm.

Harasgnast reomerpust

—IIpuBoauTh prUMepsl 00BEKTOB OKPYKAIOLIETO MUPA, UMEIOIIHUX (OPMY H3YUEHHBIX T€OMET-
PUYECKHX IUIOCKUX M MMPOCTPAHCTBEHHBIX (PUTYp, TPUMEPHI PaBHBIX U CUMMETPUYHBIX QUTY.

—300paxxkaTh ¢ MOMOUIbIO LIUPKYJIS, JIUHEHKH, TPAHCIIOPTHPA HA HEIMHOBAaHHOW UM KJIETYATOM
OyMmare M3y4eHHbIE TUIOCKHE TeOMEeTpudYecKue PUrypbl U KOHPUTypalluu, CAMMETPUYHbIE (PUTYPBHI.

—Ilonp30BaThCsl rEOMETPUUECKUMH MOHSITUSMU: PABEHCTBO (PUTYpP, CUMMETPHS; HUCIIOIb30BaTh
TEPMUHOJIOTUIO, CBA3aHHYIO C CAMMETPHUEN: OCb CUMMETPUH, LICHTP CUMMETPUHU.

—HaxoauTe BEIMUYMHBI YTII0B U3MEPEHHEM C MOMOIIBIO TPAHCIIOPTUPA, CTPOUTH YTJIbl 33J1aH-
HOM BEJIMYUHBI, II0JI30BATHCS IIPU PELICHUN 3a7a4 IpajyCHONM MEPOH yIJIOB; paclliO3HaBaTh HA YepTe-
’KaxX OCTPBIN, IPAMOM, pa3BEPHYTHIN U TYIION YTJIbL.



—Bbruncnars UIMHY JIOMaHOHM, MEPUMETP MHOTOYTOJIbHUKA, MOJb30BaThCS €IUHULIAMH U3MeE-
peHUs JUIMHBI, BBIPAXKATh OJHU €ANHUIIBI U3MEPEHUS JJIMHBI 4epe3 IpyTrue.

—HaxoauTp, ucnoisb3ys 4epTéKHbIE MHCTPYMEHTBI, PACCTOSHUS: MEXIY IABYMsI TOYKAaMH, OT
TOYKHU J0 NMPSAMOM, JJIMHY IIyTH HAa KBAJPATHON CETKE.

— Bpruucnars miomaas GUryp, COCTaBIeHHBIX U3 MPSIMOYTOJIBHUKOB, UCII0JIb30BATh pa30ueHue
Ha MPSIMOYTOJILHUKY, HA paBHbIC (PUTYPHI, TOCTPAUBAHUE 10 MPSIMOYTOJIbHHUKA; MOJIB30BAThCS OCHOB-
HBIMHU €AMHHUIAMU U3MEPEHHUs IUIOIIAIN; BbIpAXKaTh OJHU €AUHULBI U3MEPEHUS IUIOLAAN Yepe3 apy-
rHe. Pacnio3naBate Ha MOJENAX M H300paKEHUAX NHUPAMUAY, KOHYC, IHJIMHAP, UCIOIb30BaTh
TEPMHUHOJIOTHIO: BEpILIMHA, peOpo, IpaHb, OCHOBAHUE, pa3BEPTKA.

—M300paxarh Ha KJeTyaTol Oymare NpsSMOYTOJIbHBINA MapauieIenue .

—Bpruuciiare 00bEM NPSAMOYTOJIBHOTO MapajulieNienunena, Kyba, Moiab30BaThbCsli OCHOBHBIMU
eIMHUIIAMU U3MEpEeHUst 00bEMa; BEIPAXKaTh OJTHU SIUHHIIBI H3MEPEHUsI 00bEMa uepes IpyTue.

—Pemare HeclioKHbIE 3a/1a4M Ha HAXO0XKJIEHUE FT€OMETPUUYECKUX BEJIUYUH B NMPAKTUYECKUX CH-
Tyanusx.



TEMATHYECKOE IINTAHUPOBAHHUE

5 KJIACC

Ne

HaumenoBanue pa3xesioB TEM Iporpam-
MBI

Ko-
Jnye-
CTBO

yacoB

OcHOBHbBIE BH/IbI A€SITEJIbHOCTH 00Yy4YarOIIUXCs

DJIEeKTPOHHbBIE

(ungposbie)
Oo6pa3oBare/ibHbI

e pecypcsl

Paznen 1. Harypanbuble yncia. [leiicTBUSI ¢ HATYPaJIbHBIMU

yucaamu (434)

YuraTh, 3alMChIBATH, CPABHUBATH HATypaJbHBIC YHCIA; NMpeaiaratb M
00CyK/1aTh CNOCO0bI YIIOPSIAOUYNBAHUS YUCE.

I/I306p2)KaTb KOOPpAWHATHYIO IMPAMYI0, OTME€YaThb 4YHCjla TOYKaMHM Ha KO-

OpJIMHATHOM NPSIMOU, HAXOAUTHh KOOPJAUHATHI TOUKH.
HccaenoBarh cBoiicTBa HaTypaJbHOIO psifa, yncen 0 u 1 mpu CI0XKEHUU

U YMHOXCHHU.
Hcnoab30BaTh NMPaBUJI0 OKPYTJICHUA HATypaJIbHbIX YHUCECII.

BeinoHATL apupmeTHdeckue AelCTBHA C HAaTYypaJbHBIMU YHCJIAMH, BbI-
YU CJIATH 3HAUCHNS YUCIIOBBIX BBIPAXXEHHUIH CO CKOOKamMM M 0e3 CKOOOK.

3anuchIBaTh OPOU3BCACHUEC B BUAC CTCIICHU, YUTATDh CTCIICHU, HCITOJb30-

BaTh TE€PMHUHOJOTUIO (OCHOBaHHWE, MOKA3aTEb), BHIYUCIATH 3HAYEHHS
CTCIICHEH.
BbINOJMHAT, NPUKHAKY W OLEHKY 3HA4YCHHH YHCIOBBIX BBIPaKCHHUH,

npeaJiaraTb 1 NPUMEHSITh NPHUEMBI IPOBEPKH BBIYUCICHUM.
Hcnonb30BaTh NPH BBLIYUCJIEHHAX IEPEMECTUTEIFHOE U COYETATENIbHOE

CBOMCTBA CJIOKEHUSI U YMHOXEHUS, PACIIPEIAEIIUTEIIbHOE CBOMCTBO YMHOXE-
HUS; (pOPMYJIHPOBATH U MPUMEHATH NMPaBUiIa IpeoOpa30BaHUS YHCIOBBIX
BBIPAXCHUHA HAa OCHOBE CBOMCTB apHU(pMETHUECKUX IECHCTBHUM.

HccienoBaTh YHCIOBBIE 3aKOHOMEPHOCTH, BBIABUIaTh U 000CHOBBLIBATH
TUNoTe3bl, GOpMYyJIHPOBATHL 0000IIEHNS M BBIBOJBI 110 pE3yJibTaTaM MpPOBe-
JEHHOTO ucciieqoBaHus. @OpMyJIMPOBATHL ONpeAeJICHUs JIeIUTENsI U KpaT-

HOTO, HaAa3bIBATh AOCIIUTCIIN W KpPAaTHBIC YHCJIa; Pacnmo3HaBaTh IIPOCTHIC U
COCTaBHBIC 4YHCJIA; (l)OpMyJIHpOBaTb W MIpUME-Th NMPU3HAKHU OCIIUMOCTH

Ha 2, 3, 5, 9, 10; npuMeHATH aJropuTM pPa3JIOKCHUS YHUCIIAa Ha MPOCTHIC
MHOKUTEIIN, HAXOAUTh OCTATKH OT JACJIICHUS W HEIIOJHOE YaCTHOE.

Pacnmo3HaBaThb HCTHHHBIC U JIOKHBIC BBICKA3BIBAHUS O HaTypaabHBIX

quciiax, NpuBOAUTL IPUMEPLI U KOHTPIIPUMEPHI, CTPOUTH BbICKAa3bI-
BaHUs U OTPULIAHUA BBICKa3bIBAHUN O CBOMCTBAaX HaTypaJIbHBIX YHCCII.

KoHcTpynpoBaTh MaTeMaTHYeCKHe NMPENJIOKEHHsI C MOMOIIBIO CBSI30K «H»,
KHIIH», «ECJIH..., TO...».

1.1. | decaruyHas cucTeMa CUUCIICHHS. 1

1.2. | Psn HaTypasJbHBIX YHCEL. 1

1.3. | HarypanbHblii psi. 1

1.4, | Yucno 0. 1

1.5. | HarypanpHble uucia Ha KOOpAUHATHON NpsIMOH. |3

1.6. | CpaBHeHHUE, OKPYTJICHU CHATYPATbHBIX YUCEIL. 4

1.7. | Apudpmernueckue JeHCTBUS C HATYpaIbHBIMU 4
YUCIAMHU.

1.8. | CroiicTBa HyJIs IPH CIIOKEHUU U YMHOKCHUH, 2
CBOWCTBA €IMHUIIBI IPH YMHOKCHHUH.

1.9. |IlepemecTuTenbHOE M COUYETATENBHOE CBOWCTBA | 2
CIIOKEHUS U YMHOKEHHUSI, PAaCIIPEaeIUTEIbHOE
CBOICTBO YMHOXCHHS.

KonrponbHas pabota Nel

1.10. | lenurenu u KpaTHbIE Yncia, pa3noxeHue unucia |4
Ha MHOXHTEJIH.

1.11. | leneHue c oCTaTKOM. 3

1.12. |IIpocTbie u COCTaBHBIE YHCIIA. 3

1.13. | [Ipusnaku nenmmmocTn Ha 2, 5, 10, 3, 9. 5

1.14. | Crenenb ¢ HaTypaJbHBIM ITOKA3aTEIEM. 2

1.15. | YucnoBble BRIpRXXEHNUS; TOPSIOK ICHCTBHI. 3

Pemath TeKcTOBBIE 3a1a9u apU(PMETHISCKUM CIIOCOOOM, HMCHO0JIb30BaTh
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1.16. | Pemenue TeKCTOBBIX 3a/1a4 Ha Bce apudmernde- |4
CKHeE JIeWCTBHUS, HA ABM)KCHUE U TIOKYTIKH
KontponbHas pabotaNe2
Hroro no pazneny: 43

3aBHCUMOCTH MCXIY BEIWYUHAMHU (CKOPOCTh, BPEMsl, PACCTOSIHUE; IICHA,
KOJIMYECTBO, CTOMMOCTD U JIp.): AHAJU3NUPOBATH U OCMBICJIUBATH TCKCT
3a/1a4u, mepeopMyTHPOBATH YCIOBUE, H3BJIEKATh HCOOXOIUMBIC JaHHBIC,
yCTaHABJIMBATH 3aBUCUMOCTH MKy BEIIHYUHAMU, CTPOUTH JTOTHYCCKYIO
ICTIOYKY PaCCyKICHUM.

MoaenupoBaTh XOJI PCIICHUs 3aJa4d C IMOMOIIBI0 PUCYHKA, CXEMBI,
TaOJIIHUIIEL.

Paznen 2. Harnsgnas reomerpus. Jluanu Ha minockoctu (124

2.1. | Touxa, npsiMasi, OTpe30K, JyH. 2 Pacno3naBaTh Ha UCPTEKaX, PUCYHKAX, ONHCHIBATE, HCIONB3Ys TCPMHU- https://distan
HOJIOTHIO, M M300paaTh C MOMOUIBIO Y€PTEKHBIX MHCTPYMEHTOB: TO4- |t ychi.ru/less
2.2. | Jlomanas. 1 Ky, IPSIMYIO, OTPE30K,JIyd, yIoJl, JIOMaHyI0, OKPY’KHOCTD. ons-5-8
Pacno3HaBaTh, NPUBOAUTH MPUMePBI 00BEKTOB PEajbHOIO MUPA, HMEIOIUX | ————=
2.3. | V3mepenue 1nHBI OTpe3Ka, MeTpudeckue ean- | 1 (hopMy U3ydeHHBIX GUTYDP, OLEHUBATH MX JIMHEWHBIE pa3sMepHI. https://resh.edu.ru/s
HUIIBI UBMEPCHUS JJINHEI. HUcnoyib30BaTh JUHEUKY U TPAHCIIOPTUP KaK UHC MEHTBI JIJIsI IOCTpPOEC- i
p Yy U Tp pTHUP Tpy p ubjec
24 OKPYKHOCTb H KDYT. 1 HIA 1 U3MEPCHUA: M3MEPSTE JUIMHY OTPE3Ka, BENMUHHY yINa; CTPOMTE | hune- /frash edu.ru/s
OTPE30K 3aJaHHOMN JUITMHBI, yTOJI, 3aIaHHON BEJIMYHMHBI; OTKJIAABIBATH IUP- biect/12/6/
2.5. | [paxtideckas pabora «[locTpoeHne y3opa 3 1 KyJIeM pa Hble OTPE3KH, CTPOMThL OKPY’KHOCTh 3a/JlaHHOTO paanyca. M306- | U ect
OKPYKHOCTEI paxkarh KOHQUrypauuu reomeTpuueckux (uryp u3 oTpeskos, okpyxkHo- |https://www.yaklass
cTei, X YacTedl Ha HEJIWHOBAaHHOWM W KieT4aToil Oymare; mpeajarathb, ru/p/matematika#pr
2.6. | Vrom. 2 ONMCHIBATH U 00CYKAATh COCOObI, AJTOPUTMBI TOCTPOCHHUS. 5K
N N N N N Pacno3zHaBaTh UM H300pakaTh Ha HEJIMHOBAHHOM M KieTdyaTod Oymare ogram-o-KIass
2.7. | IlpsAMOH, OCTPBIH, TYNO¥ 1 pasBEPHYTHIH yrubl. |1 psAMOH, OCTPBIH, TYIION, pa3BEPHY THINA YIJIbl; CPABHUBATH YIJIbL. https://www.
28 " 9 BbIYHCAsTH JIMHBI OTPE3KOB, JIOMaHBIX. K In/
o SMCEPCHHC YTJIOB. [MoHuMaTh M WCHOJIB30BAaTh NPU PElIEHUH 33/1a4 3aBUCHMOCTH MEXy yaxlass.rup/ ass.r_u
2.9. |Tpaxtiueckas paGota «IlocTpoeHHe YII0By e/IMHALAMH METPHUYECKOH CHCTEMBI Mep; 3HAKOMHTBCS ¢ HemeTpuueckumu | Matematika#
CHCTEMAaMM MEP; BbIPAKATh JUIMHY B PasiMYHbIX €IMHHUIAX HW3MEPEHHs. | program-6-
Htoro no pazpeny: 12 HUccaenoBathb Gurypsl 1 KOHQUTypaLHUH, UCIIOJIB3YsI HU(POBBIE PECYPCHI
p y yp yp y p pecyp klass
Paznen 3. O0bikHOBeHHBIE Apo0u (484.)
31. JlpoGb. 2 MopaeanposaTth B rpaduueckoi, npeameTnolt popme, ¢ nomompro kom- | https://distant.uchi.r
NbIOTEpa MOHSTHUS U CBOWCTBA, CBSI3aHHBIE C OOBIKHOBEHHOU JIPOOBIO. u/lessons-5-8
YuraTh M 3aMCHIBATH, CPABHUBATH OOBIKHOBEHHBIC IpOOH, mpexaaratb, | —
3.2. [IpaBuibHbBIE U HENPABUJILHBIE APOOH. 2 000CHOBBIBATH M 00CYKAATh CIIOCOOBI YITOPSIAOYNBAHUSA APOOCH.
M300paskaTh OOBIKHOBEHHEBIE ApOOM TOYKaMu Ha KoopauHatHoi mps- | https://resh.edu.ru/s
N MOIi; HCMOJIB30BATH KOOPJIUHATHYIO MPSIMYIO JUJIsSi CPABHEHHUS JIPOOEH. i
3.3. | OcHOBHOE CBOHCTBO JPOOH. 4 P YIO npAMY P Pobe ubject/12/5/
®opMyJIMpPOBaTh, 3aNMCHIBATh € MOMONILI0O OYKB OCHOBHOE CBOWCTBO
3.4, CpaBHenue apobeii. 3 OOBIKHOBEHHOMH JIpOOM; MCIOJIB30BATH OCHOBHOE CBOMICTBO JIpoOM jid CO- .
KpalleHus Apo0eli U IPUBEAEHUs APOOU K HOBOMY 3HAMEHATEJIO. https://resh.edu.ru/s
3.5. | CnoxeHue u BEIYUTaHNE OOBIKHOBEHHBIX JpobOei | 9 MpeacraBisiTh cMemanHyio 1pooh B Bn%e HenpaBuIbHOH  BRLAENATH | Ubject/12/6/
[IEJIYIO 4acTh YMcJia U3 HeNPaBMWILHOU JpoOwu.
0
KorponbHas pa6OTa Ne3. BpinosHATh apudMeTuyeckue IeiicTBHSI C OOBIKHOBEHHBIMU JIPOOSMH; .
36 C 5 5 NPUMEHATh CBOWCTBA apu(METHYECKHUX JACHCTBUM IS parroHaIA3aIUuN https://www.yaklass
0. MCIIaHHAA JPOOE. BBIUUCIICHU.
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37. VMHOK€HHe H Jielenne 00bIKHOBEHHBIX Apobeit; | 10 BpInoTHATH NPHKHIAKY M OHEHKY pe3yJbTaTa BBIYHMCIICHUI; mpeaaarath u | ru/p/matematika#pr
B3AHMHO-OGPATHEIC APOGH. NPHMEHSTL NPHEMBI POBEPKH BLIMHCIICHUH. osram-5-klass
IIpoBoauTk HCCIEI0BAHUA CBONCTB ApOOEH, ONnMupasch HAa YHUCIOBbIE DKC- ogram-o-£1dss
3.8. | Pemenne TeKCTOBBIX 3a/1a4, CO JeprKamux apoou. |5 NEPUMEHTBI (B TOM YHCJIE C TIOMOMIBIO KOMIIBIOTEPA). https://www.t
PacnosHaBaTh MCTHHHBIC M JIOKHBIC BBICKasbIBAHMS O APOOSX, MPHBO- |imeAmath.ru/
AMTH IPHMEPbI U KOHTPIIPUMEPHI, CTPOUTEL BbICKA3BIBAHMA W OTpHULA- |- .
3.9. | OcHoBHbIE 3a 1a4yn HA APOOH. 5 HISL BBICKA3bIBAH L 5-6
PemaTh TEeKCTOBBIE 3aJadH, colaepKaliue NPOOHBIE NaHHBIC, U 3aJadu
Ha HaXO0XJEHHME YacTH ILEJIOTO M ILEeJIOTO MO €ro 4acTH; BBISABIATH HX
CXO0/CTBA M pPa3In4ms.
3.10. HpHMeHeHI:Ie OykB s 3aHIfI’CH MaTeMaTHIeCKuX |3 MoaeaupoBaTh XOJ PELICHUs 3aJadd C MOMOIIBIO PHUCYHKA, CXEMBI,
BBIPAXKEHUH U IIPEIIIOKEHUN TaGIUIbL.
KontponsHas padota Ned HpI/IB?Hl/lTL, pa3duparTb, OUEHHBATHL pPa3IW4YHBIC PEIICHUs, 3allUCH pe-
IIECHUN TEKCTOBBIX 3a4ad.
Kpurtnyeckn OmEeHMBATH IIOIYYECHHBIH PE3yJbTaT, OCYIIECTBISATH CaMO-
KOHTPOJIb, MPOBEPsAS OTBET HA COOTBETCTBHUE YCIOBHIO, HAXOJHUTH
OIIMOKH.
3HAKOMHUTBLCS ¢ MCTOPHUEil pa3BUTUSA apU(METUKU
HUrtoro mo pazneny: 48

Pa3znen 4. Harasignas reomerpusi. MuoroyroabHuku (10.)

4.1. | MHOroyrojbHUKH. 1

4.2. | YerbIpéXyroibHUK, MPIMOYTOJIbHUK, KBApaT. 1

4.3. |IIpaktuueckas pabora «IloctpoeHue npsmo- 1
YTOJIbHUKA C 33IaHHBIMHM CTOPOHAMHU HA HEJIMHO-
BaHHOU Oymarey.

4.4. | TpeyroibHUK. 2

4.5. |Ilnomanp ¥ NepUMETp NPIMOYTOJIbHUKA U MHO- |3
rOyroJbHUKOB, COCTABJIEHHBIX U3 IPIMOYI0JIb-
HHKOB, €IMHHUIIBI U3MEPEHHS TITOIIA IH.

4.6. |IlepumeTp MHOTOYTOJbHUKA. 2

KountponbHas pabota Ne5

OnuceIBaTh, HCNOJB3YS TEPMHHOJIOIHIO, U300pa’kaTh C MOMOIIBIO Uep-
TEXHBIX MHCTPYMEHTOB M OT PYyKH, MOJEIHMpPOBATh M3 OymMaru MHOTO-
YTOJIbHUKH.

IpuBoauTh NpUMepbl OOBEKTOB PEAIHLHOIO MHpPA, MMEIOIHUX (GopMmy
MHOTOYTOJILHUKA, MPsIMOYTOJbHUKA, KBaJpara, TPEYroJIbHUKA, OLeHM-
BaTh WX JIMHEHHBIE pa3Mepbl. BBIYHCIATB: MEpUMETpP TPEYyTOJILHUKA,
NpsSIMOYTOJIbHUKA, MHOTOYTOJIBHUKA; IUIOMIAJAb IPSIMOYTOJILHUKA,
KBaJpara.

HN306paxkaTb OCTPOYTOJIbHBIC, NMPSIMOYTOJIbHBIE W TYHOYTOJIbHBIEC Tpe-
YTOJIbBHUKH.

CTpourhs Ha HEJIMHOBAaHHOW M KJeT4aTOW Oymare KBaJapaT W HPSIMO-
YTOJNBHHUK C 3aJJaHHBIMU JJIHHaAMH cTOpoH. McciienoBaTh cBoiicTBa mpsi-
MOYTOJIbHHUKA, KBaJpaTra MyTEM SKCIIEpUMEHTA, HAOIIOACHUS, U3Mepe-
HHUA, MOACIIMPOBaAHUA, CpaBHUBAThb CBOMCTBA KBaapata MW IIpsIMO-
YrOJIbHUKA.

KoncrpynpoBats MaTeMaTHYeCKHE MPEIJIOKEHHS C IOMOIIBIO CBA30K «HEKO-
TOPBIIY, «TI0001». Pacnmo3HaBaTh HCTHHHBIE U JIO)KHBIE BBICKA3bIBAHUS O
MHOIOYTOJBbHHUKAX, MIPUBOAUTH NPUMeEPHI U KOHTPOPUMEDPHI.
HccaenoBarh 3aBUCMMOCTB IJIOIIAIN KBaJgpaTa OT JIH-BI €TI0 CTOPOHBI.
Hcnoab30BaTh CBOICTBAa KBaJIpaTHONW CETKHU UISI TMOCTPOCHHSA (QHUTYD;
pa3duBaTh ONPSIMOYTOJBHHUK Ha KBAaJApaThl, TPEYTOJIBHUKH; COCTABJIATH
(purypsl B3 KBaApaTOB M MPSMOYTOJIHFHUKOB M HAXOIUTH WX IUIONIAJIb,
pa3buBaTh GUTYpHI HAa NPSIMOYTOJILHUKH M KBaJpPaThl U HAXOJUTh HUX
JIOIAIb.
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BpIpakaTh BEJIWYMHY IUIOLIAANA B Pa3JIMYHBIX SIWHHUIAX HW3MEPECHHUS MET-
pHUYECKOM CHCTEMBbI MEP, MOHUMATHh M HCMOJIb30BAaTh 3aBUCHMOCTH MEX-
Iy METPUYECKUMHU €AUHUIIAMA U3MEPEHUSI TIITOIIAIH.

3HAKOMHUTBLCS ¢ IPUMepaMHU NPUMEHeHUsl TUIOMIaIN U IEPUMETPA B IIPAKTH-
YEeCKHX CHUTyanusax. PemiaTh 3ajadu W3 peasbHOH XWU3HU, NMpeajaratb M
00CyK/1aTh pa3jiM4yHbIe CNOCO0bI PEIICHUS 3a1a4

Hroro no pazneny: 10

Paznen S. lecaTuunbie apoou (384.)

5.1 JlecsaTudHas 3amuCh TpoOei. 4 IIpeacraBjaATh JSCATUIHYIO IpOOb B BHUIE OOBIKHOBEHHOW, YUTATH M 3a-
NMUCHIBATH, CPABHUBATH JICCSITUYHBIC JpOOH, Mpe/iaraTb, 000CHOBBIBATH
H 00CY:KIATh CMOCOOBI YIIOPSAOYNBAHUSA ACCATHIHBIX HPOOCH.

4 HN3o0paxkaTh JeCATUYHBIC IPOOH TOYKAMH HA KOOPIWHATHOU TIPSIMOI.
BbISIBJISITH €XO/ICTBA U Pa3jJIMYUs IPaBWI apu(PMETUIECKUX ACHCTBUU C
HATypaJbHBIMH YHUCJIAMHU U IECSITUIHBIMHU JIPOOSIMH, OOBSICHATH HX.

5.2. | CpaBHeHHUE AECATUYHBIX IPOOEH.

BpInoaHATH apI/I(I)MeTI/I‘ICCKI/Ie ,HeﬁCTBHﬂ C ACCATUYHBIMHN ,E[pO6$IMI/I; BbI-

5.3. | leicTBus ¢ AECATHYHBIMH APOOSIMHU. 18 NOJIHATH NPUKHUAKY M OIEHKY Pe3yJbTaTa BEIYMCIICHU.
IIpuMeHATH cBOWCTBA apu(PMETUUCCKUX TCHUCTBUN Ul palMOHAIU3AIUN
BBIUHMCJICHUMH.

54. OprrneHHe JIECATAYHBIX I[p066171. 4 IMpumMeHsTL NPABUJIO OKPYIJIEHUS JECITUYHBIX npooOei. IIpoBoauTh HC-

cJIeIOBAHMSI CBOWMCTB JIECATUYHBIX ApoOeii, onMpasch Ha YHCIOBBIC dKCIIE-
PUMEHTHI (B TOM YHCJE C IMTOMOIIBI0 KOMIIBIOTEPA), BBIIBUTATh IMIIOTE3bI

4 W IPUBOIUTH UX OOOCHOBAHWUS.

Pacrnio3HaBaTh WCTHUHHBIC U JIOKHBIC BBICKA3bIBAHUS O JIPOOSX, MPUBO-
JUTHh NMPpUMeEPbI U KOHTPIPUMEPHI, CTPOUTH BbICKA3BIBAHUS U OTpHULIA-
HHUS BBICKa3bIBAHUM.

5.5. Penienune TekcTOBBIX 3a/1a4, COACPKAIIUX APOOH.

PemiaTe TEKCTOBBIC 3a7a4yM, COJEp’Kamue ApOOHBIE AaHHBIC, U Ha
HaXOXJACHUC HAaCTHU LICJIOTO M ICJIOrO ITO €0 4aCTH, BBIABJIATH UX CXO01A-
KoutponbHas paboraNe6 CTBa W pasju4msi.

MOHeJ’lI/IpOBaTb X0 pemeHus 3adadu € IIOMOUIIbIKO PHCYHKA, CXEMBbI,
tabsuipl. [puBoaUTH, pa3duparTh, ONEHHUBATH pa3JIMYHbIE PEIICHUS,
3aITuCu peLHCHHfI TCKCTBBIX 3a/Ja4.

OHepHpOBaTb ,E[pO6HI>IMI/I YHCJIaMU B PCAJIbHBIX JKU3HCHHBIX CUTYyAallUsX.
Kpl/lTl/l'{eCKI/I OlICEHUBATH HOHy‘IeHHBIﬁ pe3ysIbTaT, OCYHIECTBIATHL CaMO-
KOHTPOJIb, MPOBEPAA OTBET HaA COOTBETCTBHUE YCIIOBUIO, HaXOIAUTHh
omrnoKu.

3HAKOMUTHCSI ¢ MCTOPHEH pa3BUTHSL apUPMETHKH

5.6. OcHoOBHbIE 32 JauK Ha APOOH. 4
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Hroro mo paznemny: 38

Pa3znen 6. Harasinnas reomerpus. Tena n ¢purypsl B npocTpanctse (94)

6.1. MHOFOFpaHHHKH. 1 Pacno3snaBartn Ha YEPTEKAX, PUCYHKAX, B OKPYKAIOIIEM mMupe
HpﬂMOerHLHLIﬁ napajuiejIenuIcna, Ky6, MHOT'OTpaHHHKH, OMMUCHIBATH, HUC-

https://distant.uchi.r

u/lessons-5-8
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noJIb3yd TEPpMHUHOJIOTUIO, OLICHUBATDH JIMHEHHBIC pPa3McEpHI.

6.2. | M300paxxeHre MHOTOTPAaHHUKOB. 1
IIpuBoaNTH NPHUMEPBI OO0BEKTOB PEAILHOIO MHpa, UMEIOIHX Gopmy https://resh.edu.ru/s
6.3. Monenu IIPOCTPAHCTBEHHBIX Tel. 1 MHOTOTIPaHHHKA, TIPSIMOYTOIBHOTO MapajuIcIcIuneaa, KyOa. — - -
HN306paxkarh Ky6 Ha kieT4yaToil Oymare. ubject/12/5/
6.4. [IpsAMOYTroMBHEIH Mapaenenumnes, Kyo. 1 HUccaenoBath cBoiicTBa Ky0a, NMPsIMOYTOJIBHOTO MapajjieseuIie/a, MHO-
TOTPAaHHUKOB, HCIIOJB3Ys MOJEIH. httos://resh.ed /
Pacno3naBaTh U m300pakaTh pa3BEPTKU KybOa m mapasenenunena. Mo- _ps' resn.eau.rurs
.. JeIupoBaTh Ky6 M mapaslelenunes M3 Oymard u npounx marepumanos, | Ubject/12/6/
6.5. Pa3péprku Kyba n napanenenumnesa. 1 00BACHATD CIOCO0 MOJICTUPOBAHUSL.
Haxoauth n3MepeHus, BBIYMCIATH IJIOIIaAb TOBEPXHOCTH; 00BEM KyOa, .
P  meoman P Y% | https://www.yaklass
. MPSIMOYTOJIBHOTO TapajuIeseIuIe/1a; HCCJIe0BAaTh 3aBHCHUMOCTH 00ObEMa -
6.6.. | IIpaxTudeckas pabora «Passéprka Kyba». 1 Ky6a OT JIMHBI ero pe6pa, BbIIBUIATh U 000CHOBLIBATHL IMIIOTE3Y. .ru/p/matematika#pr
HaburonaTs ¥ NPOBOIMTH AHAJOTHH MEXAY MOHITHIMH IUIOMIAAN M O0BE- ogram-5-klass
Ma, MIEPUMETpa U IUIOMIANN MOBEPXHOCTH. Pacmo3HaBaTh WCTHHHBIC U
6.7. | O0BéM Kyba, MPAMOYTOJIBLHOTO Tapauieenunesa | 3 JIO)KHBIC BBICKA3bIBaHMS O MHOTOTPaHHMKax, mpuBoauTh mnpumepsr u | NHPS://Www.t
KonTposbHas paGota Ne7 KOHTPIPHMEDBI, CTPOUTH BBICKA3BIBAHUS M OTPHIAHHS BbICKa3bIBaHUH. | imedmath.ru/
B Pematp 3agaum u3 peaqbHOM KU3HHU 5-6
Uroro no pazpeny: 9
Paznen 7.IlosTopenue u 06061menue (104)
71 HOBTOpeHI/Ie OCHOBHBIX HOHHTHI‘/’I " MeTOHOB Kyp_ 10 BbBIUMCIAATH 3HAYCHUS BBIpaXXC€HHWHU, COACPKAIIUX HATypaJIbHbIC 4YHCJIA, 06])IK- htt S//WWWt
5 606 o HOBEHHBIE U JICCSITUYHBIC IPOOH, BBHITIOIHATE IPEOOPA30BAHUS YHUCEI. _[37.
ca J KJlacca, 00001eHUEe 3HAaHUU . . imedmath.ru/
BpiOupaTh crocod cpaBHEHHS YHCEJ, BHIYUCICHUN, MPUMEHSTH CBOi- | —————————
Kontponbnas padora Ne§ cTBa apuPMETHIECKUX ACHCTBUN ISl pallMOHAIM3AI[MH BBIYHUCIICHUH. 5-6
OcyuecTBJIsTH CAMOKOHTPOJIL BBITOJNHAEMBIX JCHCTBHI H CaMONPOBEPKY https://100ba
pe3yiibTara BBIYMCICHUN. lnik |
Pemathb 3a1aun U3 peabHON XKU3HH, NPUMEHsITH MaTeMaTHueckue 3ua- | UNK.COM/
HUA 1 peIICHUS 3a1a4 U3 JpyTrux y‘-Ie6HLIX npeaMeETOB.
Pemath 3a1aum pasHbIMHU c10c00aMM, CPABHUBATH CIOCO0OBI PELIECHUS 3a/1a-
4Y{, BBIOMPATh PAlMOHAJIbHBIN c1OCO0
HUroro mo pazneny: 10
OBIIEE KOJMYECTBO YACOB I10 [TPOTPAMME | 170
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6 KJIIACC

n/n

HaumenoBaHue pa3/iesioB H TeM MPOrpaMMbl

OcHOBHbBIE BH/bI A€SITEJIbHOCTH 00Yy4YarOmIUXCs

DJIEeKTPOHHbIE
(mudposbie)
o0pa3oBaTe/bHbIE

pecypcbl

Pa3gea 1. HatypaubHble yncia. [leiicTBUS ¢ HATYPAJIbHBIMH

YUucCJIaMu

1.1. | Apudmerndeckue IeHCTBHUS C MHOTO3HAYHBIMH | 5
HATYpaJIbHBIMH YHCIAMHU.

1.2. | YucnoBsie BEIpaKeHUS, TOPAIAOK JEUCTBUH, HC- | 3
110J1b30BaHUE CKOOOK.

1.3. | OxpyrieHue HaTypalbHBIX YHCEIL. 2
KonrpospHast pabotaNel

1.4. | lenuTenu u KpaTHBIC Yncia, HAKOOIBINKN 00- | 6
IUN AETUTENTh ¥ HaUMEHbIIee 001ee KpaTHOe

1.5. | Pa3noxeHue uucna Ha MPOCTHIE MHOKHUTEIH. 4

1.6. | lenuMoCTb CyMMBI ¥ IPOU3BEICHHUS. 2

1.7. | lenenue ¢ 0OCTaTKOM. 2

1.8. | Pemenue TeKCTOBBIX 3a7a4 6

KonTponbhas padoraNe2

BeinmonnaTes apugmMeTrndeckue JeCTBHS ¢ MHOTO3HAYHBIMHM HATypallb-
HBIMU YHUCJIAMHU, HAXOJAUTh 3HAYEHHUs YMCIOBBIX BBIpAXKEHHUH CO CKOOKa-
MH 1 0e3 CKOOOK; BBIYMCJISTh 3HAYEHHUs] BBIPAXXCHHH, COIeprKaIIuX CTe-
IICHU. BBINOJHATL NPUKUAKY M OLEHKY 3HAUCHUI YHCIIOBBIX BBIpaXKe-
HUH, IPUMEHATH NPUEMBI IPOBEPKHU pe3yibrarta. Mcmob30BaTh NPH BbI-
YHUCJACHUAX IIEPEMECTUTEIILHOE U COYETATEIbHOE CBOMCTBA CIIOKCHUS U
YMHOJKEHHUS, PACOPEIEIUTEIBHOE CBOMCTBO YMHOKEHHUS OTHOCHTEIBHO
CIIOKEHHMSI, CBOMCTBa apHU(pMETUUYECKUX JICHCTBUH.

HccenoBaTs YHUCIOBBIC 3aKOHOMEPHOCTH, IMMPOBOJIUTEH YHCIIOBBIC DKCIIC-
PUMEHTHI, BBIIBUTATH U 000CHOBBIBATH THIIOTE3bI.

@opmMyJHpPOBATH ONpeIeJeHUs1 JCIUTEs] U KpPaTHOro, HambOJIbIIEeTO
o0I1Iero AenuTessi 1 HAaUMEHBIIIETO OOIIero KpaTHOTO, MPOCTOTO U CO-
CTaBHOTO YHMCEJ; UCTIOJIb30BaTh OTHU TOHSTHUS TIPU PEUICHUU 3a7ad.
IIpuMeHATH AJrOPUTMbI BBIUUCICHHUS HAUOOJBIIEr0 OOIIEeTO ASITUTENS
U HAUMEHBIIIETO OOIIEero KPaTHOTO JABYX UHCEJ, aJITOPUTM Pa3JI0KESHUS
qHcia Ha IMIPOCThIE MHOKHUTEITH.

HccaenoBats ycinoBus nenuMmoctd Ha 4 u 6. UceienoBaTh, 00CyXKIaTh,
¢dopMmyaupoBaTH H 000CHOBBIBATH BBIBOJ O YETHOCTH CYMMBI, TIPOH3-
BEJICHUS: NBYXYETHBIX YHUCEN, ABYX HEYETHBIX UHCIIC, YETHOTO M HEUET-
HOTI'O YMCEIl.

HccaenoBaTh CBOMCTBA JIEIIMMOCTA CYMMBI U IIPOU3BEACHUS YUCEII.
IpuBoaAMTHL MPUMeEPHI YHCEN C 33J]AHHBLIMH CBOMCTBAMH, PACNO3HABATH
BepHBbIE W HeBEPHBIE YTBEPKICHHUS O CBOWCTBAX YHCEJ, OMPOBEPrarhb
HEBEPHBIC YTBEPKIACHUS C TTOMOIIBIO KOHTPIPHUMEPOB.

KoHcTpyupoBaTh MaTeMaTH4YeCKHe NMPeIJIOKEHHSI C TTIOMOIILIO CBSI30K «H»,
«UIINY, «ECIH..., TO...».

PemraTs, TEKCTOBBIE 3aJiadyM, BKJIIOYAIOIIME IIOHITUS JICIHUMOCTH,
apu(pMETHIECKUM CIOCOOOM, HCIOJIF30BaTh IIEpeOOp BCEX BO3MOXK-
HBIX BapHUaHTOB.

MopgeaupoBaTh XOJ PCIICHUS 3aJadd C ITOMOINBIO PUCYHKA, CXCMHI,
TaOJINLIBI.

https://resh.edu.ru/

subject/12/6/
https://www.yaklas

s.ru/p/matematika#
program-6-klass
https://resh.edu.ru/
subject/12/6/

https://www.tim
edmath.ru/5-6
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IIpuBoaANTH, Pa3dupaTh, OLEHNUBATH PA3JIMYHbIC PEIICHUS, 3alUCU pe-
[IEHUI TEKCTOBBIX 3aja4

KpI/ITI/I'-leCKPI OIICHUBATH HOHy‘IGHHLIi;I pe3yJibTaT, HAaXOAUTH OIHI/I6KI/I,
OCYHICCTBJIATHE CAMOKOHTPOJIb, ITPOBEPSAA OTBET HA COOTBETCTBUC YCJIO-
BHUIO

Htoro no pazgeny

30

Pa3ngen 2. Harasanas reoMeTpus. HpﬂMLIe Ha IJIOCKOCTH

2.1. HepHeHI[I/IKyJISIpHLIe npsiMBbIE. 2 Pacno3naBaTh Ha 4epTekXaxX, PUCYHKaX CIIydaW B3aHMHOTO PacIIONO- https://resh.edu.ru/s
JKCHUS IBYX TIPSIMBIX. ) 5 ubiect/12/6/
H306pakaTh ¢ MOMOIIbI0 YePTEKHBIX HHCTPYMEHTOB Ha HEJIMHOBAHHOM U LDject 1270/
2.2. | [apamnenpHble IpsIMBIC. 2 KJIeT4aTOM Oymare ABE IEepeceKaroliuecs MpsiMble, ABE IIapajlIe/IbHbIC https://www.ya_klas
MPSIMBIE, CTPOUTE MPAMYIO, TIEPHEHIUKYIAPHYIO JTaHHOMN. s.ru/p/matematika#
IpuBOANTHL NPUMEPHI MAPAIEIBHOCTH U TEPIEHIUKYISIPHOCTH MPSi- A
2.3. | Paccrosinue MexIy AByMsl TOUKAMH, OT TOYKH JI0 | 2 MI,II)X B HPOCTprCTBg P P YIp P program-6-klass
IPSIMOM, JUIMHA IIyTH HA KBAJPaTHOU CETKE. Pacno3HaBaTh B MHOTOYTOJILHMKAX MNEpIEHAUKYIspHble n mapamiens- | https://resh.edu.ru/s
HBIE CTOpOHBI. H300paskaTh MHOTOYTOJBHHKHA C TMapajuIeIbHBIMU, ubject/12/6/
HEePIEHAUKY IAPHBIMUA CTOPOHAMH.
2.4. | IlpuMephl IPSIMBIX B IIPOCTPAHCTBE. 1 HaxoauThb pacCTOSHUE MEXKIY IBYMs TOUKAMH, OT TOUYKH JIO MPSIMOM,
JUTMHY TyTH Ha KBaJPaTHOM CETKE, B TOM YHCIIE UCITOJIB3YS MHU(POBLIE
pecypebl
HUroro mo paszaeiy 7
Paznen 3. Ipoon
3.1. | OGbIkHOBEHHAs 1POOb, OCHOBHOE CBOMCTBO ApO- |2 gl’f‘B““Ba“’ U yNOPs10MHBATE 1pO6U, BEIGHPATE cNlocod cpasHenus Apo- | https://resh.edu.ru/
o ei. .
6H’ COKPALICHHC ,Z[pOGeI/I. IlpencraBisaTh ASCATUYHBIC NPOOU B BHIEC OOBIKHOBEHHBIX ApPOOCH u subject/12/6/
3.2. | CpaBHeHHE U YIIOPSAOYMBAHKE IPOOEIi. 2 OOBIKHOBEHHBIE B BHJI€ JECATHYHBIX, MCIO0Jb30BaTh JKBHBAJEHTHBLIE https://www.yaklas
33 npeACcTaBJeHusl JPOOHBIX YMCEl IIPU UX CPAaBHEHMHM, NPH BRIMHCICHHMAX. | S.ru/p/matematika#
WO, I[eCHTI/ILIHBIe ,HpO6I/I 1 MCTpUYCCKas CUCTEMaA MCP. 4 "
CNOJIb30BATh JIECATHYHbIE JpOOM Npu mNpeobpazoBaHuM BeJWYUH B | program-6-klass
3.4. | Apudpmerndeckue neicTBUs ¢ 00bIKHOBeHHBIME | 10 METPHYECKOH CHUCTEME Mep. .
¥ JIECATHYHBIMU JPOOSMHL. BoInoHATL apudMeTHYecKHe AeCTBHSI ¢ OOBIKHOBEHHBIMH M JIECATHY- http_s.//resh.edu.ru/
HBIMH JIPOOAMH. subject/12/6/
KonrponbHas pabora Ne3 BbIuHc/asiTh 3HAYCHUS] BBIPAKECHUH, COJEpkKANUX OOBIKHOBECHHBIE H
35. | Ornomenue. 2 JIeCSITUYHBIE ApOoOU, BBINOJHATH IpeoOpa3oBaHHs npobeil, BbIOMpaTh )
Crnoco®, NPUMEHsITh CBOHCTBA apudMeTHYECKUX AelcTBHi mia pamuo- | hitps://www.tim
3.6. | leneHue B JAHHOM OTHOIICHUH. 2 HaJIN3aluK BBIYHCICHUH. e4math.ru/5-6
CocTaBJIsSITh OTHOIIICHUS U TIPOTIOPITUN, HAXOAUTH OTHOIIIEHWE BEIWYWH, 1e- |
3.7. | Macurrab, mpornoprus. 2 JINTH BEIMYMHY B JaHHOM OTHOIIEHUU. HaX0auTh 3KCIEPUMEHTAIbLHLIM
3.8. |IloHsTHE MPOIEHTA. 2 MyTEM OTHOLICHHUEJINHEI OKPY>XHOCTH K €& THaMeTpy.
UuTeprpeTupoBaTh MaciiTabd KakK OTHOIIEHWE BEJIWYWH, HAXOAUTH
3.9. | BelunicneHue nporeHTa OT BeJIMYHHbI U BEITUYU- | 2
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HBI 10 €€ MPOUEHTY.

Macimtab I1JiaHa, KapThl U BBIYHCISITH PACCTOSIHHUSI, HUCIIOJIB3Ys Mac-
mralb.

3.10. | Penenye TEKCTOBBIX 3a/1a4, CO AepkKamux apodu | 3 OO0BSACHATH, YTO TAKOE MPOLEHT, YIIOTPEDSITE 00OPOTHI PEYH CO CJIO-
U IIPOLICHTEI. BOM «IIPOLICHT». BbIpamaTh NpoOUEHTH B ApoOSX M ApOOU B MPOILCH-
TaX, OTHOIICHUE IBYX BEIIMYMHB IPOICHTAX.
0.
KontponbHas pabora Ned BBIYHMCIATH TPOLEHT OT YUCJIA M YHCIO MO ero MmpoleHTy. OKpyrisiTh
3.11. | [Ipaktuueckas pabora « OTHOIICHNE JUTHHBI 1 ZPOOH 1 IPOLCHTEL, HAXOMUTE, MPUOTIKEHHS TCLIL.
— . Pemrars 3amauym Ha 4acTH, ONPOLEHTHI, NPOMNOPLMUH, HA HAXOXKJICHUE
OKPYXHOCTH K €€ THaMCTPy» npo6u (IIPOIEHTa) OT BETUYUHBI U BETUUUHBI 10 €& ApoOH (MPOIIEHTY),
nIpodu (mporeHTa), KOTOPBIH COCTaBISCT OJHA BEIWYHHA OT IPYTOW.
IMpuBoauTh, pa3douparTb, OLEHUBATH pPAa3JIMYHBIC PCIICHUS, 3AMMHUCH
pelICHU TEKCTOBBIX 3aad.
U3BjexkaTh HHGOPMANMIO U3 TAOIUIl U TUArPaMM, HHTEPIIPETUPOBATH
TaOJINYHEBIC JaHHBIC, OTIPCACIIATH HaI/I6OJ'H)I_I_[ee U HAaUMCHBIICC U3 IMPCIA-
CTaBJICHHBIX JAaHHBIX
Hroro mo pasneny: 32
Paznen 4. Harnsignas reomerpusi. Cummerpus
4.1. | OceBas CUMMETPHSI. 1 PacnmoznaBaTh Ha 4epTeKaxX M M300paKCHHUAX, H300paxkaTh OoT pykH, | https://resh.edu.ru/
CTPOUTH C ITIOMOIIBI0 HHCTPYMEHTOB GUTYPY (OTPE30K, JIOMaHYIO, Tpe- subject/12/6/
4.2. LleHTpanbHas CHMMETpHS. 1 YTOJIBHUK, NPAMOYTOJBHUK, OKPY>XHOCTh), CAMMETPHUYHYIO JaHHOMN OT- httos:// Kl
4.3. |TlocTpoeHnEe CHMMETPUIHBIX (QUTYD. 2 HOCHTEJILHO MPAMOH, TOUKH. PS.IANWW. yakias
HaxoauTh NpUMepbl CUMMETPUH B OKpYy’Karoliem Mupe. Moaeauposars | S.ru/p/matematika#
4.4. | Ilpaktuueckas padora «OceBas CUMMETPUSY. 1 u3 Gymarn sise (GHrypbl, CUMMETPHYHBIE OTHOCHTENBHO TPAMON; KOH- | program-6-klass
CTPYUPOBATH T€OMETPUUECKHE KOH(PUI'YypallUH, MCIOJb3YysI CBOWCTBO
4.5. | CuMMeTpHs B IPOCTPAHCTBE 1 CUMMETPHH, B TOM YHUCJIE C MMOMOIIBIO MU(PPOBBIX PECYPCOB. https.//resh.edu.ru/
4.1. | OceBas cuMMeETpHSL. HccienoBars cBOIiCTBA N3YYCHHBIX QUIYp, CBA3aHHBIC C CUMMeTpuei, | subject/12/6/
HCITIOJIb3Ys DKCIIEPUMEHT, HaOJIFOICHHE, MOJACIIUPOBAaHHUE.
O00CHOBBIBATH, ONIPOBEPraTh C IOMOIILIO KOHTPIIPUMEPOB YTBEPKIACHUS .
0 CHMMETpHH bUTYD https://www.tim
e4math.ru/5-6
Htoro mo pasneny: 6
Paznea 5. Boipaxenns ¢ 0ykBamu
5.1. | I[Ipumenenue OyKB a5 3amUCH MaTeMaTndeckux | 1 Hcnonp3oBaTh O0yKBBI 1J1s1 0003Ha4YeHMs 4YUCEN, IpU 3anucu mareMa- | https://resh.edu.ru/
BBIpa)KeHI/Iﬁ u HpC}IJ'IO)KGHPIfI. THUYCCKHUX YTBCPKIACHUU, COCTABIIATH 6yKBeHHBIC BBIPpAXXCHUA 110 Subect/12/6/
YCJIOBHIO 3aJa4M. —J—_
5.2. ByKBeHHLIe BBIPAXXCHUA U YUCIIOBBIC TOACTAHOB- 1 HccnenoBarb HECIOXKHbBIE YHUCJIOBBIE 3aKOHOMEPHOCTH, MCIIOJIbL30BaTh https://www.yaklas

KH.

OYKBBI JJIsI UX 3aIIHUCH.

s.ru/p/matematika#
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BbIYHCISTH YMCI0BOE 3HAYCHUE OYKBEHHOI'O BBIPAXKCHHUsS MPHU 3a7aH-

5.3. | ByKBeHHbIE PABEHCTBA, HAXOKIECHUE HEM3BECT- | 2 program-6-klass
HBIX 3HAYEHUSAX OYKB.
HOT'O KOMITOHCHTA. 3anucbBaTh (OPMYJbI: mepuMerpa W ruomamm npsmoyroisuuka, | NPS://resh.edu.ru/sub
5.4. | dopmyasl 2 KBaJIpaTa; JIHHBI OKPYKHOCTH, TUIOMIAIH KPyTa; BBINOJIHATH BhIuMc- | [ect/12/6/
JIeHHUs TI0 3TUM (OpMyJIaM.
KontpoawHas padota Ne5 C
OCTaBJATH (POPMYJIbI, BHIPAXKAIOIIME 3aBUCUMOCTH MEKIy BEJIHYH- httos://WwWw.tim
5.1. | [Ipumenenue OyKB i 3alMCH MareMaTiyeckux |1 HaMH: CKOPOCTb, BPEMsl, PACCTOSHHE; LE€Ha, KOJNYECTBO, CTOMMOCTB; pS. :
BBIPAXKEHHUIT H TIPe/UI0KEHHiL. IIPOM3BOIUTENBHOCTD, BPEMs, 06bEM paGoThl; BHINONHATE Bbluucienns | €4math.ru/5-6
1o 3TUM GopMyJsIam.
HaxoauTh HEU3BECTHBIH KOMIOHEHT apu()METHYECKOTO AeHCTBUS
Hroro mo pasueiy: 6

Paznen 6. Harnsignasi reomerpusi. ®urypsl Ha mJI0CKOCTH

6.1. quHpéxyFOJILHI/IK, pUMEPbI 1 M3006paxkaTh Ha HEITMHOBAHHOM U KieT4aToi Gymare ¢ ucnonszosanu- | https://resh.edu.ru/
4eTHIPEXYTOIbHUKOB. €M 4epTEKHBIX UHCTPYMEHTOB YEThIPEXYTOJIbHUKU C 3aJJaHHBIMU CBOM- subiect/12/6/
CTBaMHM: C NApauIebHBIMU, MEPICHIUKYISAPHBIMU, PABHBIMUA CTOPOHA- _J—h - Kl
6.2. HpﬂMoyFOHBHHK, KBaJpaT: CBOUCTBA CTOPOH, yI'- 2 MU, TIPSIMBIMHU yTJIaMU U ApP., PaBHOOCIPEHHBIN TpeyroabHuk. Ilpemna- ttps.//www.ya_ as
JIOB, AUAroHayieHu. raThb U 00CYy:KIaTh COCOObI, AJATOPUTMbI IOCTPOCHUSI. s.ru/p/matematlka#
HcciaenoBarb, HCIOIL3Ysl JKCIIEPUMEHT, HAOJIOIEHUE, MOIEIUPOBa- -6-
6.3. | Mi3smepenue yrios. 1 HHE, CBOMCTBA IMPAMOYTOJILHHKA, KBaapaTa, pa30ouBaTh Ha TPEYTOJILHHU- brogram-6-klass
6.4. | Biibl TpeyroIbHIKOB. 3 kn. OOOCHOBBLIBATH, ONPOBEPraTh C IOMOIIbI0 KoHTprpumepor | Nttps://resh.edu.ru/
YTBEP)KIAEHHUSI O NPSIMOYTOJIbHHUKE, KBAJIpaTe, PACO3HABATh BEPHBIE U 3ub'|ect/]_2/6/
6.5. | [lepumeTp MHOTOYTOJIbHUKA. 1 HEBEPHBIE yTBEPKIACHUS.
H3mepsiTh M CTPOUTH C [TOMOIIBIO TPAHCIIOPTHPA YIJIBI, B TOM YHCIE B
6.6. | [lnomans uryper. 1 MHOTOYTOJIbHHKE, CPAaBHMBATH YIJIbl; PacHo3HaBaTh OCTphIe, mpsimbie, | https://www.tim
6.7. ®opmyIibl IEpUMETpa U TUIOMAAN TPIMOYTOJb- 3 TyIble, pa3BépHyTI>Iev YTJIBL. Pacrl03l-\I'aBaTl), I/I306pa?l<a\:l“l) OCTpOYTOJIb- | admath.ru/5-6
HMKA. HBIH, IPSIMOYTOJIBHBIN, TYIMOYTOJbHBIN, PAaBHOOCAPEHHBIN, paBHOCTOPOH- |~
HUU TPEYTrOJIbHUKU.
KontpoabHas padora Ne6 BbI4uCAsITH T[EPUMETP MHOTOYTOJBHHKA, IUIOMAAbh MHOTOYTOJIbHHKA
. pa30ueHueM Ha MPSIMOYTOJIbHUKHW, Ha paBHbIC (PUI'YpBI, UCIIOJIBb30BaTh
6.8. | [pubnuiénnoe u3MepeHne miomany Guryp. METPUYECKHE CAUHULIBI U3MEPEHUsI JJIUHBI U TLIOIIAIH.
6.9. | IlpakTuyeckas pabora «Ilmomans kpyray» Hcnoab30BaTh NPUGIHKENHOE H3MEePeHHre [UIMH M IIomanei Ha KIeT4aTom
Oymare, npuOIMKEHHOE U3MEPEHHE JIUHBI OKPY>KHOCTH, ILIOMIAIH KPY-
ra
Htoro mo pazaeny: 14
Pasnen 7. IloJsioxkuTe/IbHBIE H OTPULIATEIbHbIE YHCJIA
7.1. | Ilensle uncna. ) IpuBOAMTE NpHMePbI MCHONB30BaHMS B PealbHON KM3HM HONOXKH- | https://resh.edu.ru/
TEJIbHBIX U OTPULATEIBHBIX YHCEL. .
7.2. | Moayiib 4rciia, FeOMETpUYECKast HHTepIpeTaus | 3 subject/12/6/

MOJTYJISL.

I/Isoﬁpaman) OEJIbIC YMCJIa, IMOJTOXKUTECIIbHBIC U OTPHUIATCIIBHBIC YHCIa
TOYKAMH Ha YHUCJIOBOM HpHMOﬁ, HCIMOJIB30BATHh YHUCJIOBYIO IPAMYIO

https://www.yaklas
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s.ru/p/matematika#

7.3. | UncnoBble MPOMEKYTKH. 3 ?IM CPaBHEit THCCIL .
PUMEHATH MPABWJIA CPABHEHUS, YIOPSIA0OYHBATH 1ICJIbIC YNCIa; HAXO-
program-6-klass
AUTH MOJYJIb YHCIIA.
7.4. | TonoXuTEIbHBIE M OTPUIIATEIbHBIC YKCIIA. 3 @opMyIMpPOBAThL NPABH/IA BHIYUCICHUS C MONOXKUTENbHBIMU 1 oTpuua- | https://resh.edu.ru/
TEJNbHBIMH YUCIaMU, HAXOAUTH 3HAYEHUSI YNCIOBBIX BBIPAXEHUMH, CO- subject/12/6/
JleprKalux JACHCTBUS C MOJIOKHUTEIBHBIMU U OTPHUIATEIbHBIMUA YUCIIA-

7.5. | CpaBHEHHME MMOJOKUTEIBHBIX U OTPUIATENBHBIX | 3 MH. https://www.tim
quCel. IpUMEHSITh CBOMCTBA CIIOKEHHs M YMHOXKEHUS s mpeobpazoanus | €4math.ru/5-6
KonTponbHas pabora Ne7 CYMM I HPOHSBEACHIHT

7.6. | Apudmerndeckue IEHCTBUS C TOJOKUTETBHBIMY | 23
1 OTpULATCIIbHBIMMA YK CJIaMU.

7.7. | Pemiennie TeKCTOBBIX 3a1a4 3
KonTpoapHas padora Ne8, 9 (24)

Htoro mo pazneny: 40

Pa3nen 8. IlpeacraBiienne 1aHHbIX

8.1. | IIpsamoyronbHas cHcTeMa KOOPAMHAT Ha TIOCKO- | 1 OGBACHATHL M HIUTIOCTPHPOBATE MOHSITHE MPAMOYTONBHOH CHCTEMBI KO- | hitps://resh.edu.ru/
oTH OPJMHAT HA MIOCKOCTH, MCMOJB30BATE TEPMUHONOTHIO) CTPOUTE HA | (\hino/qo/6)

: KOOPJUHATHON IUIOCKOCTH TOYKH M (DUTYpHI MO 3aJaHHBIM KOOPIHHA- Subject/L2/5/

8.2. | KoopauHarsl TOYKM Ha IUIOCKOCTH, abcuuccau |1 TaM, HAXOAMTHKOOPIMHATEI TOYEK. https://www.yaklas
opAavHara. YuraTh cTOI0YATHIE U KPYTOBbIEC THArPaMMBbl; HHTEPNPEeTHPOBATH JaH- s.ru/p/matematika#

8.3. | CTon6uaThie 1 Kk DYTOBbIE IHArPAMMbI HBIC; CTPOMTH CTOJIOYATHIC THATPAMMEIL. proqram-6-k|ass

84 |11 5 0 Hcnosb3oBaTh HHGOPMAIHIO, IPEJCTABICHHYIO B TAOIUIAX, Ha Ja- https://resh.edu.ru/

4 PaKTH4CCKasd padoTa «110CTPOCHHUC THAIPAMM)). rpamMmax JJis pellleHHsl TEKCTOBBIX 3a/a4 U 3a7a4 U3 peajbHOil KU3HU subiect/12/6/
Subject/1z/o/
8.5. | Pemenue TeKCTOBBIX 3a4a4, CO ACpIKalluX JaH-
HBIC, IPCACTAB JICHHBIC B TaGHI/IHaX n Ha aua-
rpaMmax

Hroro mo pazneny: 6

Pa3gen 9. Haransnas reomerpusi. ®urypsl B NpOCTPaHCTBE

9.1. | IIpsmoyrosbHBIHA Napaienaenunes, kyo, npusma, | 2 PaCIo3HABATE Ha YCPTEKAX, PUCYHKAX, ONMCHLIBATE THPAMHILY, IPU3MY, | pyine-//rash edu.ru/
HHpaMILI, KOHYC, IWIHAD, 1ap 1 cdhepa UWJIMHADP, KOHYC, IIap, U300paskaTb UX OT PYKU, MOJAEJHPOBATHL U3 biect/12/6/

P Aa, ye, o AP, P pa. Oymaru, miIacTHUIINHA, MPOBOJIOKHU U Ap. [IpMBOANTHL MpuMepbl OOBEKTOB Subjec
9.2. | U300paxeHue MpOCTPaHCTBEHHEIX (DUTYD. OKPY’KAIOIEro MUPA, UMEIOIUX (OPMBI HA3BAHHBIX TEIl. https://www.yaklas
R Henmonb3oBaTh TePMHHOJIOTHIO: BEpIIMHA, peOpo, rpaHb, OCHOBaHME, BbI- | S .ru/p/matematika

9.3. |IIpumepsl pa3BEPTOK MHOTOTPAHHUKOB, IIMIIH- cOTa, PaMyC M AMAMETp, pasBEPTKA. oroaram-6-klass
Apa 1 KOHycCa. H3yuaTh, UCIIOIB3Ys SKCIIEPUMEHT, HAOJIOICHUE, U3MEPEHUE, MOIEITUPO-

9.4. HpaKTquCKaﬂ pa60Ta «Co3nanue Mojenei mpo- 1 BaHUE, B TOM YHCJI€ KOMIOBIOTEPHOE, U ONMUCHIBATH CBOMCTBA HAa3BaHHBIX https://resh.edu.ru/

CTPAHCTBEHHBIX QUTYp».

TCJ, BBIAABJIATH CXOACTBA U Pa3jIuYIUA: MCKIY HI/IpaMI/I,Z[Oﬁ " HpH3MOfI;

subject/12/6/
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9.5. |IlonsTue 00bEMa; eAMHUIIBI H3MEPEHHUS 00BEMA.

9.6. | O6BEM NPAMOYTOIBHOTO TapAJIIeICUIE A, Ky-
0a, popmymsl 00BEMa

KonrpoabHas padora Nel(

MEXJy LUUJIMHIAPOM, KOHYCOM U LIapOM.

Pacno3naBaTh pa3BEpPTKHU napajielienuie/ia, Kyoa, Mpu3Msbl, TUpaMH-
J1bl, KOHYyCa, UJINH/PA; KOHCTPYUPOBAThL JaHHbIE Teja U3 pa3BEPTOK,
co3naBaTh ux monenau. Co3gaBaTh MOJEJNH NPOCTPAHCTBEHHBIX (QUTYpP
(u3 Oymaru, IpoOBOJIOKH, TIACTHUIIMHA U JIP.)

HN3MepsATH HA MOAEJIAX: JUINHBI pEOEp MHOTOIPaHHUKOB, JUaAMETpP MIapa.
BeiBoauTh (hopmyiry 00bEMA MPSIMOYTOIBHOTO MApAIUIECIICITUIIEIA.

Beraucasts no ¢popmysiam: 00bEM NIPSIMOYTOJIBLHOIO TIapajljieieuIie/1a,
KyOa; MCIOIb30BaTh €AMHHIIBI U3MEPEHUSI 00bEMA; BBIYUCISITH O0BEMBI
TEJI, COCTaBJICHHBIX U3 KyOOB, ITapaJIeJICUIIC/IOB; pellaTh 3a/Ia4u C pe-
aJbHBIMH JTAaHHBIMU

https://www.tim
edmath.ru/5-6

Hroro mo pazneny:

9

Pasnen 10. [loBTopenue, 00001enne, CHCTEMATH3 AU

10.1.| [ToBTOpEHHE OCHOBHBIX MOHATHI 1 METOIO0B Kyp- | 20 BLruucas Ty 3HAUCHUA BEIPOKCHHUH, CONCPIKAIMX HATYPATIBHBIC, 1S~ | hitne- [ ww.tim
JIbIE, TOJIOKHUTEIILHBIE U OTPUIIATEIILHBIC
COB 5 If 6 x1accor 0bodwIeHNE, CHCTEMATH3AIINS qurciia, OOBIKHOBEHHBIE U JIECATHYHBIC IPOOU, BBIMIOJHSITH IIpeodpa- edmath.ru/5-6
SHaHHH 30BaHUS YHCEJ U BBIPAKCHUM. https://100ballnik.c
KonTposnsnas pabora Nel 1 Bpi0upaThb cmocod cpaBHEHHs YHCE]l, BBIYHCICHUH, om/
NMPUMEHSITh CBOHCTBAa apu(dMETHUUECKUX ASHCTBUM JUIsi —
panoHanu3aluu BEIYHUCIICHUM.
PemaTth 3a5a4um U3 peaabHO KU3HHU, IPUMEHATh MaTeMaTH4YeCKHe 3Ha-
HUS JUTS pEeIIeHUs 3a7a4 U3 IPYyTrux
MpEIMETOB.
Pemathb 3aga4u pasHbIMHU C1I0CO0aMHU, CPABHUBATh, BLIOUPATh CIOCOOBI
peueHus 3a1a4un.
OcymecTBIAATL CAMOKOHTPOJIb BBIITOITHIEMBIX JeHCTBUI
M CaMOIIPOBEPKY Pe3yJIbTaTa BEIYUCIICHUHN
Hroro no pazneiny: 20
OBIIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME | 170
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH HUHTEPHET

5 KJIACC
https://resh.edu.ru/subject/12/5/

https://resh.edu.ru/subject/12/6/

https://www.yaklass.ru/p/matematika#program-5-klass

https://www.yaklass.ru/p/matematika#program-6-klass
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https://100ballnik.com/

6 KJIACC
https://resh.edu.ru/subject/12/5/

https://resh.edu.ru/subject/12/6/

https://www.yaklass.ru/p/matematika#program-5-klass
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MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYJIOBAHHUE

CrpaBouHble Tabau1bl, MyIbTUMEIUHHBIA KOMIbIOTEp, MyIbTHMEINANPOEKTOP, DKPaH HABECHOM

OBOPYJAOBAHME JIUIA ITPOBEJAEHUSA IPAKTHYECKHUX PABOT

AyauTopHas 10CKa ¢ MAarHUTHOM IMOBEPXHOCTBIO
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PABOYAS ITPOIT'PAMMA YUYEBHOI'O KYPCA
«AJITEBPA» 7-9 KJIACC

[Tpumepnas paboyast mporpaMma 1o ajaredpe Ha ypoBHE OCHOBHOT'O 00IIero o0pa3oBaHus MOro-
TOBJIEHA Ha OCHOBe DesiepanbHOro rocyAapCTBEHHOr0 00pa3oBaTeIbHOI0 CTaHAapTa OCHOBHOIO 001e-
ro oopazoBanus (IIpuka3z Munnpocsemenuss Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBan Mu-
HucTtepcTBOM toctuninu Poccutickort depepamuu 05.07.2021 1., Ne 64101) (manee — dPI'OC O0O0),
KoHnenuuu npenonaBaHust pycckoro si3bika M jmtepaTypbl B Poccuiickoit denepanun (yTrBepkaeHa
pacnopsbkenueM [lpaButenbctBa Poccuiickoit @enepanuu ot 9 anpens 2016 r. Ne 637-p), a Ttakxke
[IpumepHOil TporpaMMbl BOCIIUTaHUS ¢ yYETOM paclpeesIEHHBIX M0 KiaccaM IPOBEpsEMbIX TpeOoBa-
HUH K pe3ynpTaraM ocBoeHus: OCHOBHOI 00pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00IIero 0Opa3oBa-
HUSL.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA «AJITEBPA»

PaGouas mporpamma no yue6HOMYy Kypcy "Anrebpa" s oOydaromuxcs 7-9 kiaaccoB pazpado-
TaHa Ha ocHOoBe DenepasbHOrO rocyAapCTBEHHOr0 00pa3oBaTENBLHOTO CTaHAapTa OCHOBHOTO OOIIETro
00pa3oBaHMs ¢ yU4ETOM M COBPEMEHHBIX MHUPOBBIX TPEOOBaHMM, MPEABABISIEMBIX K MAaTEMaTHUYECKOMY
00pa30BaHMIO, M TPAAULIUN POCCHIICKOTO 00pa30BaHusi, KOTOPbIE 00ECTIEYNBAIOT OBJIAICHUE KITFOYEBbI-
MU KOMIETEHLMSIMH, COCTaBJSIOLIMMU OCHOBY JUISl HENIPEPHIBHOTO OOpa30BaHUs U CaMOpa3BUTHS, a
TaK)X€ 1eJIOCTHOCTh OOILEKYIbTYPHOIO, IMYHOCTHOTO U IO3HABATEILHOTO Pa3BUTHS oOyuatomuxcs. B
IporpaMMe yuYTeHbl Ueu U nojoxeHus: KoHuenuuu pa3BuTus MmareMatudeckoro obpazoBanusi B Poc-
cuiickoit denepannu. B snoxy mudposoil TpaHchopmanuu Becex chep 4YenoBEeUECKOW AEATeNbHOCTU
HEBO3MOXHO CTaTh 0Opa30BaHHBIM COBPEMEHHBIM YelOBEKOM 0Oe3 0a30BOM MaTeMaTH4yecKOoW MOJIro-
TOBKH. YK€ B IIKOJIE MAaTEMATHKa CIIYKUT OIIOPHBIM MIPEAMETOM I U3yUYEHUSI CMEXHBIX JUCLIUILINH,
a ToCJe LIKOJbl pealbHOW HEe0OXOAMMOCTBIO CTAHOBMUTCS HEMpephIBHOE 0O0pa3oBaHUE, YTO Tpelyer
TIOJTHOLIEHHOM 0a30B0# 00111e00pa30BaTeNbHOM OITOTOBKH, B TOM YHCJIE M MATEMaTHYECKOI.

D10 00yCIOBIEHO TEM, YTO B HAIllM JAHHU PAcTET YHCIO MPOQEccHil, CBA3AHHBIX C HEMOCpPE.-
CTBEHHBIM NPUMEHEHUEM MaTeMaTUKU: U B chepe IKOHOMUKH, U B OM3HECE, U B TEXHOJIOTMYECKUX 00-
JacTsIX, U Jake B T'yMaHUTapHbIX cpepax. Takum oOpa3oM, Kpyr LIKOJIBHUKOB, /Ui KOTOPBIX MareMa-
THUKA MOKET CTaTh 3HAYUMBIM IIPEIMETOM, PACILIUPSAETCS.

[IpakTryeckas MOJNE3HOCTh MAaTeMaTHKH OOYCIIOBJIEHAa TEeM, 4TO €€ IpPEeIMETOM SBISIOTCS
(byHIaMeHTaIbHbIE CTPYKTYpPbI HAIIEro MHpa: NMPOCTPAHCTBEHHbIE (POPMBI U KOJIMUYECTBEHHBIE OTHO-
IIEHUs1 OT MPOCTEUIINX, YCBAaMBAEMBIX B HETOCPEACTBEHHOM OIIBITE, A0 JOCTaTOYHO CIOXHBIX, HEOO-
XOJIMMBIX JUISl Pa3BUTHS HAYYHBIX M NMPUKIAJHBIX UIeH. be3 KOHKPETHBIX MAaTEeMATUYECKUX 3HAHUM 3a-
TPYIHEHO ITOHUMAHWE MIPUHIUIIOB YCTPOMCTBA U UCIOJIB30BAHUS COBPEMEHHON TEXHHMKH, BOCIPHITHE
U UHTEpIpeTanus pasHooOpa3HOil coluanbHON, SJKOHOMUYECKOW, MOJIUTUYECKON MHPOpPMAIIH, Majlo-
s¢(deKkTHBHA MMOBCEAHEBHAS MPaKTUUecKas eATelbHOCTh. Kax1oMy 4enoBeKy B cBOEH >KM3HH MPHUXO-
JUTCS BBIIOJHATH PAacu€Thl U COCTABIATH AITOPUTMBI, HAXOJUTh M MPUMEHSTH (OPMYIbI, BIAIETh
NPAKTUYECKUMU MPpUEMaMH FeOMETPUYECKUX M3MEPEHUH U MOCTPOCHUH, YuTaTh WH(POPMAILHIO, TIPE-
CTaBJICHHYIO B BUJI€ TAaOJUII, JUarpaMM U rpaduKoB, )KUTh B YCIOBUSAX HEONPENEIEHHOCTH U IIOHUMATh
BEPOSTHOCTHBIN XapakTep CIIy4aifHbIX COOBITHH.



OHOBPEMEHHO C pacIIpeHueM cdep MPUMEHEHHsI MaTEMaTUKH B COBPEMEHHOM 00I11ecTBe BCE
Oosiee BaXXHBIM CTAaHOBUTCS MAaTEMAaTUYECKHH CTHIIb MBIIUICHHS, MPOSBISIONIUICS B ONpeaeaEHHBIX
YMCTBEHHBIX HaBbIKaX. B mpoliecce n3ydeHus MaTeEMaTUKU B apCceHal IPUEMOB U METOA0B MBILUICHUS
YeJI0BEKa €CTECTBEHHBIM 00pa30M BKJIFOUAIOTCS MHIYKIMS M ASAYKLUs, 0000IIEHUEe M KOHKPETH3AIHS,
aHaJM3 M CUHTE3, KJacCU(UKaLUsg U cUCTeMaTu3alus, abcrparupoBanue U aHajgorus. OObeKThl MaTe-
MaTHYECKMX YMO3AKJIIOUCHH, IIPaBUiIa UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAHNU3M JIOTMYECKHX I10-
CTPOEHUH, CIIOCOOCTBYIOT BBIPAOOTKE yMEHHUs (hOpMYIUpOBaTh, 0OOCHOBBIBATh U JI0KA3bIBATH CYKIE-
HUS, TEM CaMbIM PAa3BUBAIOT JIOTMYECKOE MBILIUICHHE. Benymas ponb NPHUHAUICKUT MAaTEMAaTHKE U B
(OpMHPOBAHUN ATTOPUTMHUYECKOW KOMIIOHEHTBI MBIIIJICHUS M BOCIMTAHUM YMEHUH JeHCTBOBATBH I10
3aJIaHHBIM AJITOPUTMaM, COBEPILIEHCTBOBATh U3BECTHBIE U KOHCTPYMPOBATh HOBbIE. B mpouecce perme-
HUS 33/1a4 — OCHOBOM y4eOHOM AEATENIbHOCTH Ha YPOKaX MAaTeMAaTUKU — Pa3BUBAIOTCS TAKXKEe TBOpUE-
CKasl ¥ IPUKJIaJHasi CTOPOHBI MBIIIIJICHUS.

OOyuenue MaTreMaTHKE JAa€T BO3MOXKHOCTb pa3BUBaTh y OOYyYaroOlIUXCS TOUYHYIO, pallMOHAJIb-
HYI0O U UH(QOPMATUBHYIO peub, YMEHHUE OTOMpaTh HauOoJiee MOAXOSAIUE SI3bIKOBbIE, CUMBOJIMYECKHUE,
rpaduyecKue cpeicTBa JUIs BBIPAXKEHUS CYXKAEHUIN U HArIsIHOTO UX MPECTaBICHHUS.

Heo0xoauMbIM KOMIIOHEHTOM 00I1Ieil KyJIbTypbl B COBPEMCHHOM TOJKOBAHHUH SBIISICTCS 00IIee
3HAKOMCTBO C METOJ[aMH MO3HAHUS JEUCTBUTEIBHOCTH, PEICTABICHHUE O MPEAMETE U METOJax Mare-
MaTUK{, UX OTJIMYUN OT METOJIOB APYTUX E€CTECTBEHHBIX U I'YMAaHUTApHBIX HayK, 00 OCOOEHHOCTSAX
MNPUMCHCHUS MATCMATHUKU IJId pCHICHUA HAYYHBIX U NPUKIIAJHBIX 3a1a4. Taknm 06pa30M, MaTeMaTHu4dc-
cKoe 00pa3oBaHUE BHOCHT CBOW BKJIaJ B (POPMHUPOBAHUE OOIIEH KYJIbTYPHI YEIIOBEKA.

HByquI/IC MaT€MaTHKHU TaK>XKEC CHOCO6CTByeT 9CTCTUYCCKOMY BOCHHUTAHHIO YCJIOBCKA, ITIOHUMA-
HHUIO KpPaCOTbl M H3AIICCTBA MATCMATUYCCKHUX paCCYX(HeHHﬁ, BOCIIPHATHIO I'€COMCTPUYCCKHX q)OpM,
YCBOCHUIO NACU CUMMCETpPUH.

HEJIN U3YUYEHUSA YYEBHOT'O KYPCA "AJITEBPA"

Anre0pa sBIS€TCS OJTHUM U3 ONOPHBIX KYPCOB OCHOBHOM IIKOJIBI: OHA 0OECIeYrBaET U3yYeHUe
JPYTUX TUCIUIUIAH, KaK €CTECTBEHHOHAYYHOTO, TaK M TYMaHUTApHOTO IMKJIOB, €€ OCBOCHHE HEOOXO-
JIIMO JUTs1 TIPOJIOJKEHUST 00pa3oBaHMs M B MIOBCETHEBHON KU3HH. Pa3BuTre y 00ydarommxcst Hay9HbIX
MIPE/ICTAaBICHUM O MPOUCXOXKICHUM M CYLUIHOCTH airedpandeckux aOCTpakiuii, croco0e OTpaxKeHHs
MaTeMaTHYeCKOM HayKoW SBJIEHUH M MPOLECCOB B MPHUPOJE U OOILIECTBE, POJIIM MAaTEMAaTHUYECKOTO MO-
JIeTUPOBaHMs B HAYYHOM MO3HAHUU U B MPAKTHKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO3-
3peHMsI U KAaueCTB MBILIUIEHUS,, HEOOXOIUMBIX JUISl aJlaliTallid B COBPEMEHHOM LU(POBOM OOIIECTBE.
N3ydenue anreOpbl €CTECTBEHHBIM 00pa30M 00ecrieuuBaeT pa3BUTHE yMEHUs HaOJIr0/1aTh, CPAaBHUBATD,
HaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHHS, CIHOCOOHOCTH apryMEHTHPOBAaHHO
00OCHOBBIBATh CBOM JICHCTBHSI M BBIBOJBI, (DOPMYIHpPOBATh yTBepKaeHus. OCBoeHUE Kypca anreOpsl
o0ecrieunBaeT Pa3BUTHE JIOTUYECKOTO MBIIUICHHUST OOYYaONINXCS: OHU HUCIIONB3YIOT JCIYKTUBHBIC U
WHIYKTHUBHbBIE paccyKaeHus, 00001eHNe u
KOHKpeTH3aluio, adctparupoBanue u aHajorutro. OOydeHue anreOpe mpearnosnaraeT 3HAYMTEIbHBIH
00BbEM CaMOCTOSATENBHON AEATENbHOCTH OOYYaIOIIMXCs, MOATOMY CaMOCTOATENbHOE pEIIeHue 3a7ay
€CTECTBEHHBIM 00pa30M SIBJISIETCS peanu3alrei e TeIbHOCTHOTO MPUHIUIA O0yUeHHS.

B crpykType nmporpaMmel yueOHOTO Kypca «Anredpa» OCHOBHOW IIKOJIBI OCHOBHOE MECTO 3a-
HUMAIOT COJIepXKaTeIbHO-METOINYeCKHe JIMHUMN: «HUCla U BBIUMCIEHUSY; «ANreOpandecKkue BbIpaxKe-
HUS»; «YpaBHEHUS U HepaBeHCTBa»; «Dynkuuny». Kaxnas us aTux copepkareabHO-METOIUYECKUX JIN-
HUI pa3BUBAETCs HA MPOTHKEHUU TPEX JIET U3YUYEHUS Kypca, €CTECTBEHHBIM 00pa3oM MEpenseTasich U



B3aUMOJICHCTBYS C IPYTMMHU €ro JMHUAMU. B Xoz1e u3yueHus Kypca o0y4yaromuMcs TPUXOJUTCS JIOTH-
YEeCKHU PacCy’KAaTh, UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIH S3bIK. B CBSI3U € 3THM 1ienecoodpa3Ho
BKJIIOUUTH B IPOrpaMMy HEKOTOPBIE OCHOBBI JIOTMKH, IIPOHU3BIBAIOIINE BCE OCHOBHBIE pa3JeNbl MaTe-
MaTHYECKOT0 00pa30BaHMsS M CHOCOOCTBYIOILIME OBJIAJICHHIO OOyUYaOMIMMUCS OCHOB YHHBEPCAIBHOTO
MaTEeMaTHYeCKOro si3bika. Takum 00pa3oM, MOXKHO yTBEPXKAATh, YTO COAEPKATEIbHON U CTPYKTYpHOI
0COOCHHOCTBIO Kypca «Alredpay sSBISETCS €ro MHTETPUPOBAHHBIN XapaKTep.

Coneprxkanue JUHUN «HKCTa U BBIYUCIICHHSD CIYKUT OCHOBOM IS JalbHEHINETr0 H3yUeHUs Ma-
TEMATHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOIIUXCS JIOTMYECKOTO MBIIUICHHS, (POPMUPOBAHUIO YME-
HUS TI0JIb30BATHCS AITOPUTMAMH, & TAKXKE MPUOOPETEHUIO MPAKTHYECKUX HABBIKOB, HCOOXOAMMBIX JIJIsI
HOBCGI[HCBHOﬁ kn3HU. Pa3BuTHE MOHATUS O YHCIIE B OCHOBHOM IIIKOJIE CBSI3aHO C palluOHaJIbHBIMH W
UppalMoOHAILHBIMU YUCIaAMH, (POPMHPOBAHUEM IPEACTABICHHUN O JCHCTBUTEIBHOM 4YHCJIC. 3aBepiiie-
HUE OCBOEHUS YHCIIOBOM JIMHUW OTHECEHO K CTapiieMy 3BE€HY 001ero oopa3oBaHusl.

Copepxanue IByX alredpandeckux JUHUN — «AnreOpanyeckre BbhIpaXeHUs» U «Y paBHEHUS U
HEpaBEHCTBa» CHOCOOCTBYET (POPMUPOBAHUIO y O0YyYarOIIMXCs MaTeMaTHYECKOro ammapara, Heo0Xo-
JUMOTO JUISl PELEHUs 3a1a4 MaTEeMaTUKH, CMEXHBIX IIPEIMETOB U IPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad.
B ocHOBHO# mikose y4eOHBIN MaTepHai IpyNIUPYETCss BOKPYT PallMOHAJIBHBIX BbIpaxKeHUH. Anredpa
JEMOHCTPUPYET 3HAYEHUE MATEMAaTUKH KaK S3bIKa JUIsl IOCTPOCHUS MaTEMAaTUYECKUX MOJIENIEH, Oluca-
HUS TIPOLIECCOB | SIBJICHUN peaslbHOTro MuUpa. B 3amaum oOydeHus anredpe BXOAAT TAKKe AajbHeHIee
pa3BUTHE AJTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOAMMOT0, B YaCTHOCTH, JJISI OCBOCHHS Kypca HHQOp-
MaTUK{, U OBJaJICHUE HaBbIKAMU JENYKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBaHue CUMBOJIBHBIX (popm
BHOCHUT CBOW CrHenn(UYEeCKUi BKJIAJ B Pa3BUTHE BOOOPAKEHHS, CIIOCOOHOCTEH K MaTeMaTHYeCKOMY
TBOpuecTBYy. ConepkaHue (yHKUHOHATBHO-TpapUUeCKON JMHUM HALEJICHO Ha IOJy4YeHHE IIKOJIbHU-
KaMU 3HaHUHA 0 QyHKIMSAX Kak BaKHEHIIeH MaTeMaTHUECKOW MOJIeNN AJIs ONUCAHMS U MCCIeIOBaHUs
pa3HO 00pa3HBIX MPOILIECCOB U SIBIEHUH B MpHpojie U olmiecTBe. M3ydyeHne 3Toro Marepuana crnocoo-
CTBYET Pa3BUTHUIO y 00YYarOIUXCsS YMEHHUS UCIOIb30BATh PA3IMYHbIC BBIPA3UTEIbHBIC CPEICTBA S3bIKA
MaTeMaTHKU — CJIOBECHbIE, CUMBOJIMYECKHE, rpauuecKkue, BHOCUT BKJIaJ B (pOPMUPOBAHUE MIPEICTAB-
JIEHUW O POJIM MAaTEMAaTUKH B PA3BUTUU LIUBUJIN3ALNH U KYJIBTYDBI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTIAHE

CornacHo yyeOHOMY IUTaHy B 7—9 kjaccax u3ydaercsi yueOHbI Kypc «Anredpa», KOTOPHIH
BKJIIOYAET CJICAYIOLINE OCHOBHBIE pa3Jiesibl cojiepkaHus: «Hucna u BeIYMCICHUA», «AlreOpandyeckue
BBIPQXEHUS», «YPABHEHUS U HEPABEHCTBA», « DYHKIIUN».

VYueOHbIN MIaH HA W3y4YeHUe anreOpsl B 7—9 kiaccax OTBOAUT HE MeHee 3 y4eOHBIX 4acoB B
HEJIeN0 B TEYCHHE KAXKIOTro rojia 0Oy4YeHus, BCero 3a TpH rojaa o0yueHuss — He MeHee 306 y4eOHBIX
4acoB.

COIEPKAHUE YYEBHOI'O KYPCA "AJI'EBPA"

7 KJIACC

Yucjaa v BIYMCJIEHUS

ParnmonansHbIe yncaa.

Jlpobu OOBIKHOBEHHBIE M JECSITHUYHBIC, TIEPEX0]] OT OAHOW (OPMBI 3alUCH JPOOEH K IPYTOu.
[ToHsiTHE parMOHATBLHOTO YHCIIA, 3allMCh, CPABHEHUE, YIOPSIOYMBAHUE PAIlMOHATIBHBIX Uncel. Apud-



METUYECKHE JEMCTBUS C pallMOHAIBHBIMU YKciaaMu. Pemenue 3anaq u3 peaabHOM MPaKTUKU HA YacTH,
Ha ApoOu.

CreneHb ¢ HaTypaJIbHBIM [IOKA3aTEJIEM: ONpPEENICHNE, Ipeo0pa3oBaHe BbIPAKEHUIM HA OCHOBE
orpeiesieH s, 3anuch Oonpmmx yucen. [IpoueHTsl, 3anuck MPOLEHTOB B BUAE ApoOu U Jpodu B BUIE
IIPOLIEHTOB. TpyY OCHOBHBIE 33a4y Ha NIPOLICHTHI, PEIICHUE 3aa4 U3 PEAIbHON PAKTUKH.

IIpuMeHeHre TPU3HAKOB JEIUMOCTH, PA3JIOKEHUE HA MHOXKUTEIM HaTypalbHbIX 4ucel. Peans-
HbI€ 3aBUCUMOCTH, B TOM UYHUCJIE IIpsiMasi U 00paTHasi MpONOPLUOHATBHOCTH.

AsredOpanyeckue BbIpasKeHM st

IlepemeHHBIE, YMCIOBOE 3HAYCHHWE BBIPAKEHUS C NEPEMEHHOH. JlomycTUMBbIe 3HA4Y€HHUs Iepe-
MeHHBIX. [IpencraBienne 3aBUCUMOCTH MEXAy BEIMYMHAMU B BHUJIE (opMyIbl. Berancnenus mno ¢op-
MyJIaM.

[IpeoOpa3oBanne OYKBEHHBIX BBIPAKEHH, TOKIECTBEHHO paBHBIC BBIPAKEHUS, TIPABUIIA MTPE00-
pa30BaHuUs CyMM M IIPOU3BEACHUH, TPaBHiIa PACKPBITHS CKOOOK M MPHUBEACHHS MTOTOOHBIX CaraeMpIX.

CBolicTBa CTENEHU ¢ HATYPAJIbHBIM I10Ka3aTeIEM.

Opnowiensl 1 MHOrouwieHsl. CreneHbp MHorowieHa. Cio)keHue, BBIUMTAaHUE, YMHO)KEHUE MHO-
rowieHoB. PopMyJIbl COKPAaIEHHOIO YMHOXKEHHU: KBaJpaT CyMMBbI U KBajapaT pasHoctu. PopMyia pas-
HOCTH KBaJpaToB. Pa3iiokeHne MHOTrOUIEeHOB HA MHOKHUTEIIH.

YpaBHeHust

VYpaBHeHMEe, KOPEHb ypaBHEHUs, MIpaBWiia MpeoOpa3oBaHMsl YpaBHEHUS, PABHOCUIIBHOCTh ypaB-
HEeHUH. JInHeHOe ypaBHEHHUE C OJHOW NMEPEMEHHOM, YUCIO0 KOPHEW JMHEWHOTO YpPaBHEHUS, PEIICHHE
JTUHENHBIX ypaBHeHUH. CocTaBlieHHE YpaBHEHUN IO YCJIOBHUIO 3aJaud. PerieHune TEKCTOBBIX 3a7ad C
MIOMOILbIO YpaBHEHUH. JInHeliHOe ypaBHEHME ¢ ABYMs ITepeMeHHbIMU U ero rpaduk. Cucrema IByX JH-
HEMHbIX ypaBHEHHMH ¢ JByMs NepeMeHHbIMHU. PemieHue cucreM ypaBHEHHMH cIIOCOOOM MOACTAHOBKH.
IIpumepsl pemeHns TEKCTOBBIX 3a7a4 ¢ IIOMOILBIO CUCTEM YPaBHEHUM.

Koopaunartsl u rpaguxu. @PyHkuun

Koopannara Toukn Ha npsmoin. Yucnossle npomexyTku. PaccrosHue Mexay IByMsl TOUYKaMHU
KoopanHATHOH mpsimoid. IlpsiMoyronbHas cucrema koopauHart, ocu OX u Oy. AOcmyicca U opanHaTa
TOYKH Ha KOOpJIMHATHOU IuIocKocTH. I[Ipumepsl rpadukoB, 3aJaHHBIX GpopMynaMu. UteHue rpagukon
peanbHbIX 3aBucuMocTed. Ilonstue ¢ynkuuu. ['padpux ¢dynkumu. CsolictBa QyHkuMi. JlunelHas
¢byHKuus, e€ rpaguk.

I'padpux ¢pynkuun y= Ixl. I'paduueckoe peuieHre JTUHEHHBIX YpaBHEHUH M CHCTEM JIMHEHHBIX
YPaBHEHHUH.

8 KVIACC

Yuciia v BbIYMCIICHUSA

KBanpatusliit kopeHb u3 uncina. [lonstue 06 uppannoHanbHOM uncie. JlecsaTuuHble MpUOIKe-
HUS UppanuoHaiIbHBIX yuces. CBoHcTBa apuMeTHYECKUX KBAJpPAaTHBIX KOPHEH M HUX NMpPUMEHEHHE K
Mpeo0pa30BaHUIO YUCIOBBIX BBIPAXKEHHUM U BHIYHUCICHUSIM. [leficTBUTENbHBIE YKCTA.

Auaredpanyeckne BbIpaKeHHUs

KBaznpaTHblil TpEXUIIEH; pa3I0KEHNE KBAPATHOTO TPEXUIEHA HA MHOKHUTEIIH.

Anrebpanueckast 1poob. OCHOBHOE CBOHCTBO anredpaunueckoid npodu. CioxeHue, BBIYUTAHUE,
YMHOXXEHUE, JiefIeHHe anreOpanyeckux aApooeil. ParrioHanbHble BRIpaKeHHs U UX TpeoOpa3oBaHue.

YpaBHeHHsI U HEPABEHCTBA

KBanpatHoe ypaBHeHUe, popMyia KOpHEH KBajpaTHOro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHUM, CBOJSIIMXCS K JIMHEWHBIM M KBaJpaTHbIM. [IpocTeiimne npoOHO-palrioHaibHble ypaBHE-



Hus. ['padudeckas uHTEpIIpeTanysl YpaBHEHUH C IByMs IIEPEMEHHBIMUA U CHUCTEM JIMHEHHBIX ypaBHe-
HUU ¢ AByMs IepeMEHHBIMU. [IprMephl pemeHus CUCTeM HEIUHEHHBIX YPABHEHUHN C ABYMS IIEPEMEH-
HBIMH.

Pemenne TeKCTOBBIX 33714 alNreOpandecKuM CrocoooMm.

UucnoBble HEpaBEHCTBA U UX CBoMcTBa. HepaBeHCTBO ¢ OHOM nepeMeHHOM. PaBHOCHIIBHOCTh
HEPaBEHCTB.

JIuHeiiHble HEpaBEHCTBA C OAHOM MepeMeHHOM. CucTeMbl JIMHEHHBIX HEPABEHCTB C OJHOM Iie-
PEMEHHOIA.

DOYyHKIUT

[Tonsarue ¢pynxmuu. O6IaCTh ONMpeaesieH!s] U MHOXKECTBO 3HadeHui (yHkiuu. CrnocoOs 3a1a-
HUS QYHKIUI.

I'padux Qpynkuuu. Yrenune cBoicTB GpyHkuuu mno e€ rpaduky. [Ipumeps! rpadukoB QyHKIHIA,
OTPaKAIOIUX peabHbIE IPOLECCHI.

OyHKIIMH, OMUCHIBAIOIINE MPSAMYIO U 00paTHYIO MPOMOPIIMOHATbHBIE 3aBUCUMOCTH, UX Tpadu-
k. OyHKIIMH Y = X2, ¥ = X3, y=\/x, y= Ixl.

I'pacdmuueckoe penienne ypaBHEHUN U CUCTEM ypaBHEHUH.

9 KJIACC

Yuciia 1 BbIYUCICHUA

PannonanpHble yncna, uppaloHaIbHbIE YHCIIA, KOHEUHbIE U OECKOHEUHBIE JECSITUUHBIE IPO-
ou.

MHOeCTBO AEMCTBUTEIBHBIX YHCEN; NEHCTBUTENbHbIC YHCIa KaKk OECKOHEUYHbIE JECSITHUHBIC
pooH.

B3anMHO 0JJHO3HaYHOE COOTBETCTBUE MEKY MHOXKECTBOM JEHCTBUTEIIBHBIX YUCENI U KOOPIU-
HaTHOM IPSIMOM.

CpaBHeHHE AEWCTBUTEIBHBIX YHCEN, apu(METHUECKHE NAEUCTBUSA C JIEHCTBUTEIBHBIMU YHCIIa-
Mu. M3mepenus, npuOIKeHus, OLIEHKH.

Pa3mepbl 00bEKTOB OKPYXKArOIIET0 MUpa, JUIMTEIbHOCTh IPOLIECCOB B OKPY’KAIOLIEM MUPE.

[IpubnmxE€HHOE 3HaUeHNE BETUYMHBI, TOYHOCTh NpuOImkenus. OkpyriaeHue uucen. [Ipukuaka
U OLICHKA PE3YJIbTATOB BBIYUCIICHUN.

YpaBHeHHd U HEPABEHCTBA

YpaBHEHHU C OAHOW IIEPEMEHHOM.

JIuneliHoe ypaBHeHuE. PelieHue ypaBHEHUN, CBOAAIIUXCS K JUHEHHbIM. KBajpaTtHoe ypaBHe-
Hue. PemieHne ypaBHEHUN, CBOISIIMXCS K KBaApaTHbIM. bukBanpatHoe ypasHenue. [Ipumepsl perienus
ypaBHEHUN TPETbe M YETBEPTOM CTEMEHEH pa3joKeHHWeM Ha MHOXUTENTH. PereHue apoOHO-
paloHaIbHBIX YpaBHEHHH. PeneHre TeKCTOBbIX 3a1au anredpandeckuM METOOM.

Cucremsl ypaBHEHU.

VYpaBHeHHe ¢ IByMs IIEpEMEHHBIMU U ero rpaduk. Pemenue cucreM ABYX JIMHEWHBIX ypaBHE-
HUU ¢ IByMs IIEpEMEHHBIMU. Pelenue cucreM AByX ypaBHEHHM, OHO U3 KOTOPBIX JIMHEWHOE, a Ipyroe
— BTOpOH creneHu. ['paguueckas MHTEPIIpETAUs CUCTEMbI YPaBHEHHH € IBYMS IEPEMEHHBIMHU.

Perienue TeKCTOBBIX 3a/1au aNreOpandeckuM CrocoOOM.

Hepasencrtaa

UucnoBble HEPABEHCTBA U UX CBOMCTBA. PenieHne JIMHEHHBIX HEPABEHCTB C OJTHOM EPEMEHHOM.
Pemenue cucrem TUHEWHBIX HEPABEHCTB C OJHOU mepeMeHHoW. KBaapatHeie HepaBeHcTBA. ['padude-



cKast
HMHTEPNpPETALUS HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMH.

DyHKUNH

KBanpartnunas ¢ynkius, e€ rpaduk u cBoiictBa. [Tapabona, KoopauHATHI BEPIIUHBI apabOIIkI,
0Cb CUMMETpPHH apaboJIbl.

Ipaduku byuxuumii: y = kx, y=kx+b, y=k/x. V=Vx, y=x®.y = | x | u ux cBoiicrsa.

YuciioBble MOCIEA0BATEIBHOCTH

Onpenenenue u cnocoObl 3aJaHNSI YUCIOBBIX MOCIIEI0BATEIBHOCTEH.

[TonsiTHe YMCIOBON MOCIENOBATENLHOCTU. 3aJaHUE MOCIIEI0BATEIBHOCTH PEKYPPEHTHOH (op-
MyJIOH ¥ pOpMYJIIOi N-TO YJIeHa.

ApudmeTrndeckast U TeOMETPUUYECKas TPOTPECCUHU.

Apudmernueckas u reomerpuueckas nporpeccuu. Dopmynbl N-ro wieHa apuMETHUECKON U
TF€OMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N306paxenune 4aeHOB apuMeTHYECKOW U IreOMEeTPUUECKON MPOrpeccuil ToOUkaMu Ha KOOp.Iu-
HaTHOM INIOCKOCTU. JIMHENHBIN U 3KCIOHEHIIMAIBbHBINA POCT. CII0KHBIE TPOLICHTHI.

IINIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATDI

OcBoeHne y4eOHOTo Kypca «Anredpa» JODKHO 00eCIeunBaTh JOCTHIKEHUE HA YPOBHE OCHOB-
HOTO 00mIero o0pa3oBaHUS CICAYIOIIMX JUYHOCTHBIX, METANPEIMETHBIX W TPEAMETHBIX 00pa3oBa-
TEJIBHBIX PE3YJILTATOB!

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE Pe3yNbTaThl OCBOCHUS MPOTPaMMBbl Y4eOHOTO Kypca «Alredpa» XapakTepu3yIoT-
co:

IMaTpuoTHYeCcKoe BOCIMTAHME:

MPOSIBIICHUEM HHTEpeca K MPOIUIOMY M HACTOAIIEMY POCCUUCKOM MaT€MaTHUKH, IEHHOCTHBIM
OTHOIIEHUEM K JOCTH)KEHUAM POCCHMCKMX MATEMaTUKOB U POCCUMCKON MAaTEMATHYECKOW IIKOJIBI, K
WCIIOIB30BAHUIO TUX JOCTIKEHUM B IPYTUX HayKaxX U MPUKIATHBIX chepax.

I'paxxnanckoe 1 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00sI3aHHOCTEH TpaklaHWHA M pealu3alliy ero Mpas, MpeicTaB-
JIEHUEM O MaTeMAaTHYECKUX OCHOBaX (PYyHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SIBICHUU, TIPOIEAYD
Tpa)XTaHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHl U TP.); TOTOBHOCTHIO K OOCYXKICHHIO ITHUUYECKUX TPO-
O5eM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM IOCTHKCHHH HayKd, OCO3HAHHUEM BaXKHOCTH MO-
PaTbHO-3TUYECKUX MTPUHIIUIIOB B JEATEIIBHOCTH YUYEHOTO.

TpynoBoe Bocniutanue:

YCTAaHOBKOW Ha aKTMBHOE y4acTHE B PEIICHUU MPAKTHYECKHUX 3a/1a4 MaTeMaTUYECKOW Harpas-
JIEHHOCTH, OCO3HAHUEM BAXKHOCTH MAaTEMAaTHYECKOTO OOpa30BaHUsI HA MPOTSIKEHUU BCEH KU3HU IS
yCHeNHOM npodeccuoHaNbHOMN IeATeTbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUI;

OCO3HAaHHBIM BBIOOPOM M TIOCTPOCHHEM WHIMBUAYAIbHONH TPACKTOPHH OOpPa30BAHUS W KU3-
HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEMH.

IcTeTHYeCKOE BOCIIUTAHUE.



CMOCOOHOCTBIO K SMOLMOHATIBHOMY M 3CTETUYECKOMY BOCIPHUSATHIO MAaTEeMaTHYECKUX OOBEK-
TOB, 33144, PELICHUH, pacCyKACHUI; YMEHHUIO BUIETh MAaTEMATUUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOI'0 TO3HAHUA:

OpHEHTAIMel B JEITETLHOCTH HAa COBPEMEHHYIO CUCTEMY HAay4YHBIX MPEICTAaBICHUN 00 OC-
HOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOJIbl U OOIECTBa, TIOHUMAaHUEM MaTeMaTHue-
CKOM HayKH Kak c(epbl 4YeI0BEUECKON NEesTEIbHOCTH, 3TAOB €€ Pa3BUTHUS U 3HAUUMOCTH AJIS pa3-
BUTHUS LUBUJIN3ALUY;

OBJIAZICHUEM SI3bIKOM MATEMAaTUKH MU MaTeMaTH4ECKON KyJIbTYPOW KaK CPEICTBOM IO3HAHHUS
MUDa;

OBJIAJACHUEM HpOCTCﬁIHHMPI HaBBIKaAMH I/ICCJIGI[OBaTCJIBCKOﬁ JACATCIIbHOCTH.

®uznyeckoe BOCIUTaAHHE, (JOpMUPOBaHHE KYJbTYPbI 310POBbSI H IMOLMOHAJIBLHOTIO 0J1a-
romoJIy4ms:

TFOTOBHOCTBIO NNPHUMCHATH MATCMATHYCCKUC 3HAHWA B MHTCPCCAX CBOCTO 3J0pPOBbiA, BCACHUA
310poBOro o0pasa JKU3HU (30pOBOE MUTAaHHUE, COATaHCUPOBAHHBIN PEKUM 3aHATHH U OT/AbIXA, pery-
nsipHas pU3nUecKas akTUBHOCTbD);

c(OPMHPOBAHHOCTHIO HaBbIKA pe(IIEeKCUH, IPU3HAHUEM CBOETrO IIPaBa Ha OLIMOKY M TaKOro
K€ IpaBa ApYyroro 4eaoBeKa.

JKOJIOTHYECKOe BOCIIUTAHHe:

OpUEHTalle Ha NMPUMEHEHHE MaTeMaTHYEeCKMX 3HAHUM JUIs pelleHus 3ajad B 00JacTu co-
XPaHHOCTH Opr)KaIOHIGﬁ CpCAabl, IMJIAHUPOBAHUA ITOCTYIIKOB U OLICHKHW HMX BO3MOXHBIX HOCJIGI{CTBI/Iﬁ
JUISL OKPYKAIOIIEH Cpeibl;

OCO3HaHMEM IJI00abHOIO XapaKTepa SKOJIOTHYECKUX NMPOoOJIEM U ITyTel UX pelieHusl.

JIn4HOCTHBIE pe3yabTaThl, 00eCIeYNBAIOIINE AJANTALMIO 00Y4YAI0LIerocs K H3MEHAI0-
IMMCH YCJIOBHAM COLMAIBLHON U IPUPOIHOH CpeAbl:

TOTOBHOCTBIO K JIEHCTBUAM B YCIIOBUSAX HEONPEACIEHHOCTH, MTOBBIIICHUIO YPOBHS CBOCH KOMIIE-
TCHTHOCTH 4Y€PEC3 MPAKTUYCCKYIO ACATCIIBHOCTh, B TOM YHUCJIC YMCHUC YUUTHCA Yy APYTUX J'II-O)IGfI, npu-
O6p€TaTI> B COBMECTHOH ACATCIIBHOCTH HOBBIC 3HAHUS, HABBIKK U KOMIICTCHIIUW U3 ONbITA APYTHUX;

HEe00X0UMOCThIO B (POPMUPOBAHNN HOBBIX 3HAHUH, B TOM uuncie GOpMyInpoBaTh UAECH, MOHS-
TUsA, TUIIOTE3HBI 00 00BeKTax u SABJICHUAX, B TOM YHUCJIC paHCC HC H3BCCTHBLIX, OCO3HABATH I[e(bI/IIII/ITI)I
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PAa3BUTHUE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIUIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIMIO KaK
BBI30B, TPEOYIOLINI KOHTpMEp, KOPPEKTUPOBATh MPUHUMAEMbIE PEILICHHs U JeHCcTBUSA, (OPMYIHPOBATH
U OLIEHUBATh PUCKHU U MOCIEACTBUS, (OPMUPOBATH ONBIT.

METANPEIMETHBIE PE3YJIBTATbBI

MertamnpeaMeTHbIe pe3yIbTaThl OCBOCHUS IPOTpaMMbl y4eOHOT0 Kypca «Anredpa» xapakTepu-
3YIOTCSI OBJIAZICHUEM VHUBEPCANbHLIMU NOZHAGAMENbHBIMU OCUCMBUAMY, YHUBEPCANbHBIMU KOMMY-
HUKAMUBHBIMU OCLICIBUAMU U YHUBEPCATIbHLIMU PEZYIAMUGHBIMU 0elCMEUAMU.

1) Vuueepcanvuvie noznasamenshule oelicmsusi obecneuusaiom opmuposarue 6a308blx KO-
CHUMUBHBIX NPOYeCcco8 0Oyualouuxcs (0ceoenue Memoo08 NO3HAHU OKPYIHCAIOUie20 Mupa, npumene-
HUe JI02UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHui pabomams ¢ ungopmayuel).

Ba3zoBble Jjoruyeckue aeiicTBuA:
— BBISBIIATH U XapaKTEePU30BaTh CYIIECTBEHHbIE MPU3HAKH MaTeMaTHIYECKUX OOBEKTOB, MTOHSATHH,
OTHOIIEHUN MEXIY MOHATHSAMU; (OPMYITUPOBATH ONPEICIICHHS TOHATHH; yCTaHABIUBATh CYIIECTBEH-



HBI MPU3HAK KIacCU(DUKAINK, OCHOBAHUS JJIsl OOOOIICHHS ¥ CPAaBHEHUS, KPUTEPUU TIPOBOJAUMOTO aHa-
nn3a;

—BOCIIPUHUMATH, (DOPMYIHPOBATH U MIPEOOPA3OBHIBATH CYXKICHUS: YTBEPIUTEIBHBIE U OTPHUIIA-
TeJbHbIC, €IMHUYHbIC, YACTHBIC U OOIINE; YCIOBHBIE;

— BBISIBJIATh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHUBOPEUUs B (akTax, JaH-
HBIX, HAOJIFOJICHUSX U YTBEPIKICHUSAX; MIpeiaratb KpUTEPUH AJIs BBIBICHUSI 3aKOHOMEPHOCTEHN U Ipo-
TUBOPEUUI;

—JIeJ1aTh BBIBOJIBI C UCIOJIb30BAHWEM 3aKOHOB JIOTHKH, JACIYKTUBHBIX M WHIAYKTHUBHBIX yMO3a-
KJIFOUEHUH, YMO3aKIIOUSHUI 110 aHaJIOTUH;

—pa30uparh JOKa3aTeNbCTBA MATEMATUUECKUX YTBEPXKICHUM (IpSMbIEe U OT MIPOTUBHOTO), TIPO-
BOJMUTH CaMOCTOSITENIbHO HECIIOKHBIE JJOKAa3aTEeNbCTBA MaTeMaThdeckuxX (hakToOB, BBHICTpauWBaTh apry-
MEHTAINIO, MPUBOAUTD IPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHMUS,

—BBIOMPATh CIOCOO perieHust yueOHOM 3a1ayn (CpaBHUBATh HECKOJIBKO BapUAHTOB PELICHHS,
BbIOMpaTh HarboJiee MOIXOASAIINMA ¢ y4ETOM CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBble uccienoBaTeJbCcKe JeCTBUA:

— HCIIOJIb30BaTh BOIPOCHI KaK MCCIICAOBATEIILCKUN HHCTPYMEHT MO3HAHUS; (DOPMYIIUPOBATh BO-
POCHI, PUKCHPYIOIIUE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSITEILHO YCTAaHABIIUBATh HCKOMOE M JJAHHOE,
(bopMHPOBATh THIIOTE3Y, APTYMEHTHPOBATH CBOKO MO3HUIIHI0, MHCHHE;

—IIPOBOJIUTH IO CAMOCTOSTEIIBHO COCTABICHHOMY IIJIaHY HECIIOXHBIA IKCIIEPUMEHT, HEOOIIb-
[I0€ HWCCIICJIOBAaHHE I10 YCTAHOBJICHHIO OCOOCHHOCTEW MAaTeMaTH4YeCKOro OOBEKTa, 3aBHCHMOCTEH
00BEKTOB MEXTYy CO0Oii;

—CaMOCTOSTEIbHO (HOPMYyITUPOBaTh OOOOIIEHUS W BBIBOJBI O pPE3yJbTaTaM MPOBEIEHHOTO
HAOJTIOICHUSI, HCCIICIOBAHMS, OIEHUBAThH JIOCTOBEPHOCTh MOJMYUYEHHBIX PE3yJIbTATOB, BHIBOJOB U 0000-
IICHUM;

—POTHO3MPOBATh BO3MOXKHOE Pa3BUTHE IMPOIIECCa, a TAKKe BBIIBUTATh MPEINON0KEHUS
0 €ro Pa3BUTUU B HOBBIX yYCIIOBUSX.

Padora ¢ undopmanmueii:

—BBISBJIATh HEIOCTaTOYHOCTh U M30BITOYHOCTh MH(OpMAIUK, AAHHBIX, HEOOXOIUMBIX Ui pe-
LIeHMS 33/1a4U;

—BBIOMpATh, aHAJTU3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MH(OPMAIUIO pa3Iny-
HBIX BUJIOB U (DOpM IpE/ICTaBICHHUS;

—BBIOMpaTh (opMy npeacTaBiIeHUs HHGOPMALIUMK U WIUTIOCTPUPOBAThH peIIaeMble 3a/1adl cXxema-
MU, THarpaMMaMi, HHOU TpaduKoi U UX KOMOWHAIUSAMU;

— OLIEHUBATh HAJE&KHOCTh HH(OPMALIUU 110 KPUTEPUSM, MTPEITIOKEHHBIM YUUTENIEM WIH chopMy-
JIMPOBAaHHBIM CaMOCTOSITENIBHO.

2) Vuueepcanvhvie KOMMYyHUKAmMu@Hbwle Oelicmsus 0becneuusarm chopmupoeaHHocms co-
YUATILHBIX HABLIKOG 00VUAIOUUXCSL.

Oo0menmne:
—BOCIIPUHUMATh U (HOPMYIHPOBATh CYKJIEHHUS B COOTBETCTBHM C YCIOBHSMH U LEISIMH OOIIe-

HUA; ICHO, TOYHO, 'PAMOTHO BBIPAKaThb CBOIO TOYKY 3PCHUA B YCTHBIX W IMMCBMCHHBIX TCKCTAX, NaBAaTb
MOsICHCHUA 1O X0y PCUICHUA 3aa4i, KOMMCHTHUPOBATDH HO.IIy‘-ICHHBIfI PE3YJbTAT;



—B X0/1€ 00CYXJIEHHsI 3a7]aBaTh BOIIPOCHI 110 CYIIECTBY 00CY>KIaeMOW TeMbI, IPOOJIEMBI, pelae-
MOH 3a/1a4d, BBICKA3bIBAaTh WJICH, HAICJICHHBIC HAa MOWCK PELICHUS; COIOCTABIISATh CBOM CY)KICHHUS C
CY)KICHUSAMH APYTHX yYaCTHHKOB JUaJora, 0OHapyKHBATh Pa3IMuue U CXOJCTBO MO3MIMUIL; B KOPPEKT-
HOH Gopme GopMyIHPOBATh PA3HOTIIACHS, CBOM BO3PAKEHUS,;

—IPE/ICTABIIATh PE3YJbTaThl PEUICHUs 33aJaud, SKCIIEPHUMEHTA, UCCIEIOBAaHUs, MPOEKTa; cCamo-
CTOSITEIIBHO BBIOMPATh ()OPMAT BBICTYIIJICHUS C YYETOM 33/1a4 IPE3EHTAIlHM U OCOOCHHOCTEH ayIuTOpUH.

CoTpyaHunyecTno:

—TIOHUMATh U MCIIOJIB30BATh MPEUMYIIECTBA KOMAaHHOW W MHAWBHIyJIbHOW paOOTHI IPpH pelie-
HUM YYeOHBIX MATEMaTHYECKUX 3a]1a4;

— IPUHUMATh 11eJTb COBMECTHOH JICATEIIbHOCTH, IJIAHUPOBATh OPTaHU3AIUI0 COBMECTHOM paboTHl,
pacrpenenats BUIbI paboT, JOrOBAPHBATHCS, 00CYXIAaTh MPOIIECC U PE3YIIbTAT PadOThI, 0000IATh MHE-
HUS HECKOJIBKHX JTIOJICH;

—y4acTBOBATh B IPYMIOBBIX (hopMax paboThl (00CYkKIeHHsI, 0OMEH MHEHHUSIMH, MO3TOBBIE IITYP-
MBI | JIp.);

— BBITIOJIHATH CBOIO 4YacTh pabOThl U KOOPJAMHUPOBATh CBOW JCHCTBHUS C JPYTMMHU WICHAMHU KO-
MaH]IbI;

—OILICHUBATh KAa4e€CTBO CBOETO BKJIAJa B OOIIMIA MPOAYKT MO KPUTEPUSM, CHOPMYITUPOBAHHBIM
YYaCTHUKAMH B3aUMOJICHCTBHS.

3) Vuusepcanvuvie pecynramuensle oeticmaus obecneyusarom opmuposanue CmviCi08bix
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranmszaums:

—CaMOCTOSATEIBbHO COCTAaBJATH IUIaH, alTOPUTM PELIeHHs 3a1adyd (WK ero 4acTh), BRIOMPATh
croco0 pemeHus ¢ y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBAThH
Y KOPPEKTUPOBATH BAPHAHTHI PEUICHUI ¢ y4€TOM HOBOI HH(OpMAIIHH.

CaMOKOHTpPOJIb:

—BJIQIETh CIOCO0aMM CaMOIIPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3ysbTara pelieHus: Mare-
MaTH4YEeCKOH 3a/1a4u;

—IPEABUACTh TPYIAHOCTH, KOTOPHIE MOI'YT BO3HMKHYTBH IIPH PELICHUM 3aJa4d, BHOCUTH KOp-
PEKTUBHI B ICSITEILHOCTh HA OCHOBE HOBBIX OOCTOATEILCTB, HAAEHHBIX OLINOOK, BBISIBIEHHBIX TPY/I-
HOCTEM;

—OLICHMBATh COOTBETCTBUE pe3yJIbTaTa JEATEIbHOCTH MOCTABICHHOMN IEN U YCIOBUSIM, 00b-
SICHATDH MMPUYHHBI JTOCTHKEHUS WM HETOCTHXKEHUS €)1, HaXOAUTh OMIMOKY, 1aBaTh OLEHKY Mpuolpe-
TEHHOMY OIIBITY.

HHPEIMETHBIE PE3YJIbTATHI

OcBoenne yaeOHOTO Kypca «Anredpa» Ha YpOBHE OCHOBHOTO OOIIETO 00pa30BaHMs TOHKHO
o0ecreunBaTh JOCTHKEHHE CIICAYIONTUX MPEIMETHBIX 00Pa30BaTeIbHBIX PE3yIbTATOB:
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—HaxonuTte 3Ha4eHHs] YUCIOBBIX BBIPAKEHUHN; MPUMEHATh Pa3HOOOpa3HbIE CIIOCOOBI M MPUEMBI
BBIYHCIICHHS 3HAYCHUN APOOHBIX BBIPAXKEHHH, COEPIKAITUX OOBIKHOBEHHBIC U IECATUYHBIC APOOH.

—IlepexoauTh OT OJTHOM (POPMBI 3aMMKUCH YUCEI K Ipyroi (Ipeodpa3oBhIBaTh AECATUIHYIO TPOOH
B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATHYHYIO APOOB).
CpaBHMBaTh U yNOPSAAOUYNUBATH PALIMOHATIBHBIE YNCTIA.

—OKpyrJIATh yKcCa.

— BBINOJHATE MPUKUAKY U OLIEHKY pe3yJIbTaTa BBIYMCIIECHUM, OLICHKY 3HAYEHUU YHCIIOBBIX BbI-
paxeHui. BbINOIHATH IEHCTBHS CO CTENEHAMM C HATYPaJIbHBIMU ITOKA3ATEISIMU.

—IIpuMeHATh NPU3HAKYU ASIUMOCTH, PA3JI0KEHNE HA MHOKUTEIIN HATYPAJIbHBIX YHCET.

—Pemars npakTUKO-OPUEHTUPOBAHHBIE 3aJ1a4M, CBA3AaHHBIC C OTHOLIEHHUEM BEJIMYMH, IPOIOP-
LHAOHAJIBHOCTBIO BEJIMYMH, MPOLIEHTAMHU; MHTEPIPETUPOBATh PE3YyJbTaThl PEHICHUS 3a4ad C y4ETOM
OTrpaHUYCHUH, BA3aHHBIX CO CBOMCTBAMU pacCMaTPUBAEMBIX 0OBEKTOB.

Auaredpanyeckne BbIpaKeHHUs

—Hcnonp30BaTh anredpandeckyo TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B IIPOLIECCE OCBOE-
HUs yueOHOro MaTepuasa.

—HaXOI[I/ITB 3Ha4YCHUA 6YKB6HHI)IX BI)Ipa)KeHI/If/'I IIpU 3aJaHHbIX 3HAYCHUAX NCPCMCHHBIX.

— BuImmonuaTe HpCO6p330BaHI/I$I [ECJIOTO BBIPAXKCHWA B MHOI'OYICH NPUBCACHUCM HOII06HI)IX cJjiarac-
MBIX, PACKPBITHEM CKOOOK.

—BbINONHATh YyMHOXEHHE OJHOWIEHAa Ha MHOTOWIEH M MHOTIOWIEHa Ha MHOTIOWIEH, NMPUMEHSATh
(dbopMyIIBI KBagipaTa CyMMBI U KBapaTa pa3HOCTH.

—OcCyuecTBIATh pa3ioKEHWE MHOTOWIEHOB HAa MHOXKUTEIM C IMOMOIIbIO BBIHECEHMS 32 CKOOKHU
00I11er0 MHOXKUTEIISL, TPYIIIUPOBKHU CJIaraeMbIX, IPUMEHEHHs (POpMYJT COKPAIIEHHOTO YMHOXKEHHUS.

—IIpumenaTs npeoOpa3oBaHUS MHOTOYJICHOB JAJIS PEIICHUS Pa3IUYHBIX 33734 U3 MaTeMaTHKH,
CMEXKHBIX ITPEIMETOB, U3 PEANIbHON ITPAKTUKH.

—Hcnonp30BaTh CBOMCTBA CTENEHEW ¢ HaTypaJlbHBIMU MOKa3aTeIsIMM JUIs MpeoOpa3oBaHUs BbIpa-
KCHHUU.

YpaBHeHHd U HEPABEHCTBA

—Pematp nMHENHBIE YPAaBHEHHSI C OTHOM NIEPEMEHHOM, IPUMEHSIS ITpaBUila IEPEX0Aa OT HCXOIHOTO
YPaBHEHUS K paBHOCUIILHOMY eMy. IIpoBepATS, ABIAETCA U YUCIIO KOPHEM YPaBHEHHUS.

—[IpumeHaTs rpaduueckue MeTo bl IPU PEIIeHUH JTUHEWHBIX YPAaBHEHUH U UX CHCTEM.

—IlonOupate nMpUMepsI Map Yucell, SBISIONIMXCS PEelICHUEeM JTMHEHHOT0 ypaBHEHHUS C ABYMS Iepe-
MeHHbIMH. CTpOUTHh B KOOPAWHATHOH MJIOCKOCTU TpaUK JUHEHHOTO YpaBHEHUS C ABYMS MEPEMEHHBIMU;
MOJIb3YACh IpaUKOM, IPUBOAUTH IPUMEPHI PELICHUS YPABHEHHUS.

—Pemate cucTemsl ABYX JIMHEHHBIX YPaBHEHU C IBYMsI IEPEMEHHBIMH, B TOM YHCIIE TpaQUUECcKH.

—CocCTaBiATh U pemaTh JIMHEHHOE YPABHEHUE WU CUCTEMY JIMHEHHBIX YPaBHEHUH 110 YCIOBHUIO 3a-
Jla4¥, UHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4M IOJy4YECHHBIN PE3YyJIbTAT.

Koopaunarts! u rpadpuxku. ®yHkuumn

—M300paxars Ha KOOPAMHATHON MPSAMON TOYKH, COOTBETCTBYIOIME 3alaHHBIM KOOpJIUHATaM, JTy-
4H, OTPE3KHU, UHTEPBAJIbI; 32 UCHIBATh YHCIIOBbIE IPOMEXKYTKH Ha alNredpandeckoM si3bIKe.

—OTtMmeuaTh B KOOPAMHATHOM IMJIOCKOCTU TOYKU MO 3aJaHHBIM KO OpAMHATaM; CTPOUTH Tpapuku
nuHeHbIX QyHkuuid. Ctpouts rpaduk pynkuuu y= | xI.

—OnuceBaTh ¢ TOMOIIbIO (PYHKIIUNA U3BECTHBIE 3aBUCUMOCTH MEXY BEIHMUYMHAMU: CKOPOCTb, Bpe-
Ms$l, paCCTOSIHUE; I[eHa, KOTMYEeCTBO, CTOMMOCTb; IPOU3BOAUTEIBHOCTD, BpeMsl, 00BEM paboThI.



—Haxonute 3HaueHne QPyHKIMU 110 3HAUEHUIO €€ apryMEeHTa.
—IlonuMate rpadguueckuii cocod MpeacTaBICHUS U aHaidu3a MH(QOpPMAIMM; WU3BJIEKATb U UHTEP-
MPETUPOBATh HH(POPMAILIHIO U3 TPAPUKOB PEATbHBIX MTPOLECCOB M 3aBUCUMOCTEH.

8 KVIACC
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—IIpuMeHsTh IOHATHE apUPMETHUECKOTO KBAJPATHOTO KOPHS; HAXOAUTh KBaIPATHBIC KOPHH,
HCIIONB3YS IPH HEOOXOIMMOCTH KaJIbKYJISITOP; BBIITOIHATH TPEOOpa30BaHus BRIpAKCHHH, COEpIKa-
IIUX KBaJ[paTHbIE KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHE.

—Hcnonb30BaTh 3amucy OOBIIMX U MAJIBIX YKCEII C TOMOIIBIO IECITHYHBIX Ipo0Oei U cTere-
Hel unciaa 10.

AsredOpanyeckue BbIpasKeHHsI

—HpI/IMeHHTL IIOHATHEC CTCIICHU C L CJIBIM ITIOKa3aTCJIEM, BBIIIOJIHATH Hp606pa30BaHI/I$[ BI)Ipa)KeHI/H\/JI,
COJIEp>KalINX CTETIEHH C LEJIbIM TTOKa3aTeJeM.

—BBINONHATH TOXIIECTBEHHBbIE MPEOOpa3OBaHUs PALMOHANBHBIX BBIPAXKEHUI HAa OCHOBE IPABHII
JEMCTBUI HAaJl MHOTOYWIEHAMH U alreOpandeckKuMH IpOOsiMHu.

—PackianpiBaTh KBaJpaTHBIN TPEXUIIEH HA MHOXKHUTEIH.

—[IpumMeHsTh IpeoOpa3oBaHUs BBIPAKEHUHN JJIs PEIICHUS PA3TUYHbIX 33/1a4 U3 MaTEMaTHKH, CMEX-
HBIX IIPEMETOB, U3 PEAIBHON ITPAKTUKH.

YpaBHeHHsI U HEPABEHCTBA

—Pemate nuHENHbIE, KBaJlpaTHbIE YPaBHEHUS M palMOHAJIbHBIC YPAaBHEHUS, CBOJALIMECS K HHUM,
CHCTEMBI JIBYX YPAaBHEHHMH C JBYMsI IEPEMEHHBIMHU.

—IIpoBOANTE MPOCTENUIINE UCCIEIOBAHNS YPABHEHUH U CUCTEM YPAaBHEHUH, B TOM UYHCJE C IPUMeE-
HEHUeM TrpaduyecKux NpeACTaBlIeHUN (yCTaHAaBIUBaTh, UMEET JIM YpaBHEHHE WJIM CHUCTEMa ypaBHEHUU
peleHHMs], €ClIi UMEET, TO CKOJIBKO, U Tp.).

—IlepexoauTh OT coBECHOM (POPMYIMPOBKHU 3a1auu K €€ anreOpandeckoil MOJIeNU C IOMOIIBIO CO-
CTaBJICHUS YPaBHEHHUS WIM CUCTEMbl YPAaBHEHUI, HUHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4uH
TIOJIyYEHHBIN pE3yJIbTaT.

—IIpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHMS, OLIEHKHU; pEIIaTh JIMHEHHbIE HEpa-
BEHCTBA C OJHON MEPEMEHHOM U UX CUCTEMBI; AaBaTh rpa@UUecKyl0 WUTIOCTPAIIMI0 MHOXKECTBA PEeIIeHUN
HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUMH

—IloHrMaTh U UCTIONB30BaTh (PYHKIIMOHATIbHBIE TIOHATUS U S3bIK (TEPMUHBI, CUMBOJIIMYECKHE 000-
3HA4YeHHUs); ONPEEIIATh 3HaUeHHe (PYHKIIMH 110 3HAYCHHUIO apTyMEHTa; ONPeesiTh CBONCTBA (DYHKIIUH 110
e€ rpaduky.

—Crponth rpadukn >eMeHTapHsX GyHKmid Buga y = K/IX , y = X2, y= x°, y=Vx, y= Ix|; ormcsI-
BaTh CBOMCTBA YHUCJIOBOW (DYHKIMU 1O €€ rpaduKy.
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—BpinonuaTe apudmeTrueckue AeUCTBUS C pallMOHAJIbHBIMU YHMCIAMH, COYeTass YCTHbIE U IMHUCh-
MEHHBIE IPUEMBI, BBIIIOJIHATH BBIYUCICHUS C UPPALUOHAIIBHBIMY YUCIIAMHU.

—HaxonuTth 3HaYeHMs CTENEHEHN ¢ LEJIBIMU [10Ka3aTeIsIMU U KOPHEW; BBIUMCIIATH 3HAUEHUS YNUCIIO-
BBIX BBIPAXKCHHUIA.

—OKpyriATh ACUCTBUTENBHBIE YKCIIA, BBINOIHATh IMPUKUAKY PE3YJIbTaTa BBIYUCIECHUN, OLEHKY
YHUCJIOBBIX BBIPAKEHU.

YpaBHeHHs U HEPABEHCTBA

—Pemate nuHENWHbIE M KBaJpaTHbIE YPABHECHMs, YPAaBHEHHs, CBOASAIIMECS K HUM, IPOCTEHIINE
IpOOHO-pALlOHAIbHBIC YPAaBHEHHUS.

—Pemate cuctemsl ABYX JIMHEWHBIX YPaBHEHUU C JIBYMs IIEPEMEHHBIMH M CHUCTEMBI [IByX ypaBHE-
HUMH, B KOTOPBIX OJTHO YPAaBHEHUE HE SABJISCTCS JINHEUHBIM.

—Pemarp TekcTOBBIE 3a7aUu AITeOpPanYECKUM CIIOCOOOM C IOMOIIBIO COCTABJICHUSI YPAaBHEHUS WU
CHUCTEMBI JIBYX YPABHCHHUH C ABYMsI IEPEMECHHBIMU.

—IIpoBoanTh MpoCTENUIINE UCCIIEIOBAaHUS YPABHEHUI U CUCTEM YPaBHEHUM, B TOM UYHUCIIE C IIPUMeE-
HEHHEeM rpadUvecKuX MpeACTaBICHUH (yCTaHAaBIMBAaTh, UMEET JIM YpaBHEHHWE WM CHUCTEMa ypaBHEHHN
peLLeHH s, €ClIi UMEET, TO CKOJIBKO, U Ip.).

—Pemars nuHelHbIe HEPAaBEHCTBA, KBAapaTHbIE HEPABEHCTBA; N300paXxaTh PEeLICHUE HEPABEHCTB Ha
YHUCJIOBOM IIPSIMOM, 3aIIMCHIBATh PELICHHE C IIOMOIIBI0 CUMBOJIOB.

—Pematp cucTeMbl JINHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIIOYAIOIINE KBAIPaTHOE HEpa-
BEHCTBO; M300pakaTh PEIIEHUE CUCTEMbl HEPABEHCTB HA YMCIOBOM MPSIMOM, 3alMChIBaTh PELICHUE C IO-
MOILBIO CUMBOJIOB.

—Hcnonb30BaTh HEPABEHCTBA IIPU PELICHUH PA3JIMYHBIX 33]1a4.

DOyHKIUH
—Pacmo3HaBars QyHKIMH W3ydeHHBIX BUIOB. [I0Ka3pIBaTh CXEMATHUECKU PACIIONIOKEHHE HA KOOP-
JMHATHOM TUIOCKOCTHU TPpauKOB byukunmit Buga: y =kx, y =kx + b,y =k/x,y=ax®+bhx+cc,y=x,

y=\X, ¥ = | X | B 3aBHCHMOCTH OT 3HaUYCHHiT KOIDDUIMEHTOB; ONHUCHIBATE CBOIMCTBA ()YHKIIHIA.

—CTpouthk U U300paxaTh CXeMaTUYeCKU rpadUKu KBagpaTUYHBIX (YHKIMI, ONUCHIBATH CBOMCTBA
KBaJIPaTUYHBIX QYHKLHUH 110 UX rpadukam.

—Pacno3HaBate KBajapaTHuHyr (QYHKIHIO O (QopMylie, MPUBOIUTH NPUMEPHl KBaJAPAaTUUYHBIX
GyHKIUH U3 peanbHON KU3HU, PU3UKH, TEOMETPHUU.

ApupmeTnyeckass 1 reoMeTpruUecKasi NPoOrpeccuu

—Pacno3naBath apupMeTH4UEeCKyt0 1 T€OMETPHUUECKYIO POTPECCUH MTPH Pa3HbIX CIIOCO0aX 3a/1aHusl.
BBINONHATE BBIYUCIEHUS C UCHOJIb30BaHHEM (OpMYJI N-TO YieHa apu(METHUECKOW U reoMeTpHUYecKOM
MIpOrpeccuii, CyMMBbI IIEPBBIX N YICHOB.

—300paxxath wieHbl OCIE0BATEIbHOCTH TOUKAMH Ha KOOPAMHATHOM IMJIOCKOCTH.

—Pemate 3a7auu, cBA3aHHBIE C YUCIOBBIMH IOCIIEI0BATENIBHOCTSIMHU, B TOM YHCIIE 33/1a4d U3 pe-
aJIbHOM KHM3HHM (C UCIOJIB30BAHUEM KAJIBKYJIATOPA, HU(POBBIX TEXHOIOTUM).
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4yacoB € peCcypcChl
Paznen 1. Yucna u Beluncaenus. PanyonanbHble yucna.
1.1. |TloHATHE palMOHATBHOO YHCIa 2 CucreMaTH3HPOBATH U 000ramIaTh 3HAHUS 00 OOBIKHOBEHHBIX U https://resh.ed
JICCSITUYHBIX JPOOSX. u.ru/subject/1
CpaBHuBaTL W YNOPSIIOYUBATL APO0HM, MpeoOPa3oBbiBas MPHU | /7
- HEOOXOIUMOCTH JECATHYHBIE ApoOM B OOBIKHOBCHHEBIE, |
1.2. | ApupmeTrieckue NeHCTBUA C pAHOHATLHEIME | 4 OOBIKHOBEHHBIC B JECSTUYHBIC, B YACTHOCTU B OCCKOHEUHYIO
HHCITAMH. JIECSITUYHYIO JPOOb. DHPS:/AWWW.
IlpumensiTh pa3HoOOpa3Hble CNOCOObLI M NMPUEMBI BbIYMCIEHUS yak-
13. | CpaHenue, ynopsa04nBaHUE PAIAOHATBHBIX | 3 3HAYEeHUIl TPOOHBIX BBIPAMKEHHil, COMEPKANINX OOBIKHOBCHHBIC lass.ru/p/alge
aucen. U JIeCSITUYHBIE JIPOOU: 3aMEHSITh NMPU HEOOXOIUMOCTH JECs- bra#program-
TUYHYIO JIpOOb OOBIKHOBEHHOW M OOBIKHOBEHHYIO IECSTHY- 7-klass
1.4, | Crenens ¢ HATYPATHHBIM MOKA3ATENEM. 3 HOW, TNPHUBOAUTH BBIpa)Xe€HUE K ¢opMe, Haubosiee yaoOHOI
JUISE BBIYUCIICHUH, IPEOOPa30BhIBATh JIPOOHBIE BHIPAKEHUS Ha https:/distant
YMHOXXCHHUE U JICJICHUE NECATHYHBIX APOOEH K IEHCTBUAM C | \chiru/lesso
1.5. | Pemenue oCHOBHBIX 3a/1a4 Ha APOOH, IPOLIEHTHI | 3 EJIBIMHA YUCITAMH. ns-5-8
U3 peaabHON MPAKTUKH. IIpuBoaMTH YHCIOBBIC M OYyKBEHHbIC IPUMEPHbI CTEIIEHU C HATY- |
pajIbHBIM TOKa3aTeyieM, OOBSICHSISI 3HAa4YCHUSI OCHOBAHHS CTe-
IIEHU U MNOKa3aTeysl CTEI€HU, HaXOAUTh 3HAYCHUs CTEIeHEeH
1.6. |IIpu3Haku AeNUMOCTH, Pa3I0KEHUSI HA MHOXKHU- |3 n o 6 N — HATVDAIE-
TeTH HATYPATHHbIX MHOST, Buaa a" (a m000€e panroHaJIbHOE YHCIIO, yp
HOE YHCJIIO).
IMonuMaTh CMBICH 3aITMCH OOJIBIITUX YUCEIT C TOMOIIBIO AeCs-
1.7. | PeanbHbIC 32BHCHMOCTIL 3 TUYHBIX JIpoOei u creneHei ynucia 10, NpUMeHATb UX B pe-
AITBHBIX CHUTYaIUsIX.
IIpuMeHATH TIPU3HAKHU JICTTUMOCTH, Pa3JI0KCHHUS Ha MHO-
1.8. |IIpsmas u oOpaTHas NPONOPLUHOHATBHOCTH 4 JKUTEJIU HATypPaJIbHbIX YHUCEIL.

KonTponbhas pabora Nel

Pemrarp 3agaum Ha 4YacTH, IPOLEHTHI, IPONOPLHH, HA
HaxOXJIeHUEe IpoOHu (MPOIICHTA) OT BEJIMYHUHBI U BEIIMYUHEI 110
e€ npobu (TpoIrIeHTy), Apodu (IIpoIleHTa), KOTOPBI COCTaBJISI-
eT ogHa BenuuuHa oT Apyroii. IlpuBoauTs, pa3douparts, one-
HUBATh Pa3JIMYHbIC PEIICHHUS, 3allMCH PELICHUN TEeKCTOBBIX
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3ajad.

Pacno3naBaTth M 00BSICHATH, ONUPASICh HA OIPEJICICHUS, TIPSI-
MO OPOMNOPILMOHAJIbLHBIE U OOpPaTHO MNPOIIOPIUOHAIBHBIE 3a-
BUCHUMOCTHU MEXJY BEJIMYUMHAMU;, NPUBOAUTH MPUMEPbI 3TUX
3aBUCHUMOCTEHN U3 peajlbHOrO MUpa, U3 JPYTUX YUYEOHBIX IIpen-
METOB.

Pemiarb npakTUKO-OpHEHTHUPOBAHHBIE 3a/1a4M HaA JApOOU, IPO-
LIEHTHI, OPSIMYIO U OOpaTHYIO IPONOPHUOHAILHOCTH, IIPO-
MOPLIHU

Hroro no pazueny 25

Paznen 2. Ainredpanyueckue BbIpaskeHHUsl.

2.1. | BykBeHHBIC BHIPAKEHHSL. 1 OBJiaj1eTh aIreOpandecKkor TEPMHHOJIOTUEH U CUMBOJIUKOU, 1)https://resh.

22, |Mepemennsre 1 NPUMEHATH €& B POIECCe OCBOCHUS yUeOHOr0 Marepuralia. edu.ru/subiect

— ; HaxoauTh 3Ha4YeHHsT OyKBCHHBIX BBIPQKCHUM NpPHU 3axaH- |/16/7
2.3. | lomycTumbie 3HAYCHHS EPEMEHHBIX. 1 HBIX 3HAYCHHSIX OYKB; BBIIOJIHSATH BBIYHCICHUS 110 (popMy- 2)https:/ww
2.4. | ®opmynsl. 2 J1aMm. W_a‘m/
Y :

25. | IpeoGpasoBannue GyKBEHHBIX BHIpAkKeHHit, pac- |3 BbINOJHATH 1peoOpa3oBaHUsl LEJOTO BBIPAKEHUsSI B MHOI'O- Jalaebra#oro
KpBITHE CKOOOK 1 IPUBE/IEHNE TI0100HBIX Cllara- YJIEH MPUBEIECHUEM MOJOOHBIX CIAaraeMbIX, PACKPBITUEM CKO- p_g—p_ram-7-k|ass
EMBIX. OOK. g e

26. | CroiicTBa CTemeHH ¢ HATYDATBHBIM OKA3aTe- | 4 BLINOJIHATH YMHOKEHHE OJHOWIEHA Ha MHOrowIeH u muo- | S)Dit ?-//d'Sta
niem. KouTponsHas pa6ota Ne2 rowieHa Ha MHOTOWICH, MPUMEHATHL (GopMyibl KBajgpara |Nt.uchi.ru/les

' - CyMMBI U KBaJIpaTa pa3HOCTH. sons-5-8

2.7. | MHOrO4/ICHET. 1 OcymecTBIATE PasoKeHNE MHOIOUICHOB HA MHOXKHUTEIM Iy~ | 4)https://ww

2.8. C_]'[())KCHI/IQ, BBIYMTAHME, YMHOKECHHE MHOTO4JIe- TEM BBIHECCHHS 32 CKOOKH 0611_[61"0 MHOKHUTCIISA, IPUMCHCHUA w.time4math.
HOB. popmysiel  pasHOCTH KBaapaToB, (OPMYIT COKPAMIEHHOTO |/ files Jugd/

2.9. | ®opmyIibl COKPAIIEHHOTO YMHOKECHHUSI. YMHOCHMA. 3fbc02_a199

MpumeHsaTh peoOpa3OBaHUE MHOTOWICHOB ISl PEIICHUSI befO5ab644f

2.10. | PasnoxeHne MHOTOUICHOB HA MHOKHTEIN 5 PAJIMMHBIX 3a/a4 U3 MATEMATHKH, CMEKHBIX MPEJIMETOB, M3 | 0 oo o)

Konrponbhas padora Ne3 peajbHON MPAKTUKU. s
. 18cee3.pdf
3HAKOMHUTBCSI ¢ MCTOPHME Pa3sBUTHsI MAaTEMAaTHKHU

Hroro no pazneny 27

Paznen 3.YpaBHeHusi 1 HepaBeHCTBA.

3.1. | Ypasuenue, npaBuia npeodpa3oBanus ypapHe- |3 PemiaTp JTMHCIHHOE ypaBHCHHUE C OJTHOW MEPEMCHHOM, mpuMe- | 1)https://resh.
HUS, PABHOCHJIBHOCTh YPABHEHHUH. HAASA IIPaBMJIA IIEpeXxoJa OT HCXOJHOro YpaBHCHHSI K pPaBHO- edu.ru/subiect

32 | Jnueitroe ypasuenne ¢ oxHoit nepemeHHOM, A cuIbHOMY eMy Gosee mpoctoro Buja. IIpoBepsiTh, sBIsETCS M | /16/7

pEUICHHE JTUHEHHBIX YPABHEHUIA.

KOHKPCTHOC YHCJIO KOPHCM YPaBHCHUA.
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3.3. | Pemenue 3a1a4 ¢ IOMOIIBIO YPaBHEHHUIL. 3 IonGupaTe NpUMepkbI ap YMCe, ABJIIOINXCS PELICHNEM 2)https://ww
N JIMHEWHOTO yYPaBHEHUS C IByMsI TIepeMeHHbIMU. CTPOUTH B w.yaklass.ru/
3.4. | Jluneiinoe ypaBHEHNE C ABYMS NIEPEMCHHBIMH 1 | 2 KOOPJIMHATHOM MIIOCKOCTHU I'padUK JIMHEHHOTO ypaBHEHUS C /alaebratt
ero rpaguk. JIByMsI TICPEMEHHBIMH; MOJIL3YSICh I'pa)KOM, NIPUBOIUTH p_ag%m
3.5. | Cucrema IByX JIMHEHHBIX YPaBHEHHUH C IBYMST | 2 NpuMepPbI PEIICHUS YPABHCHUSI. gram-/-klass
ePEMEHHBIMHL. HaxoauTh pellieHue CUCTEMBI ABYX JIMHEHHBIX ypaBHECHUH C 3)https://dist
3.6. |Pemenue cucreM ypaBHEHHIi criocoO0M 1ojcTa- | 6 ABYMST TIEPEMCHHBIMH. ant.uchi.ru/l
HOBKH U CIIOCOOOM CIIOKEHWUSI. CocTaBJIsSITh U peliaTh YPAaBHCHUE WM CUCTEMY YPaBHCHHUU 1O £ssons-5-8
KontposbHas paGora Ned YCIJIOBHIO 33/[a4H, HHTEPIPETUPOBATh B COOTBETCTBUU C KOH-
TEKCTOM 3aJI1a4M MOJIYYCHHBIH pe3yJibTar
Hroro mo pasneny: 20
4.1. | KoopauHaTta TOYKH Ha PSIMOIL. 1 HN3006pakaTh, Ha KOOPJAWHATHOW IIpsIMOM TOYKH, cooTBer- | 1)https://resh.
CTBYIOIIIME 3aJaHHBLIM KOOpJAMHATaM, JIy4u, OTPE3KH, UMHTEP- |edu.ru/subject
4.2. | UnucaoBBIC IPOMEKYTKH. 2 BaJIbI; 3aUCHIBATh UX Ha aJiIreOpanvIeCKOM SI3BIKE /16/7
4.3. |PaccrosHue Mexay IByMs TOYKaMHU KOOpPUHAT- OTMeuaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH 110 33/laHHBIM KO- | 2)https://ww
HOU IPSIMOU. OpMHATAM; CTPOMTE IPa(MKH HECIOKHBIX 3aBUCHMOCTCH, |y.yaklass.ru/
4.4. |IlpsmoyroibHas cuCTeMa KOOPAWHAT HA IUIOC- | 2 3aZlaHHBIX ®9pMyﬂaMH» B TOM YHCJIC C IIOMOIIBIO HU(PPOBBIX p/algebra#pro
KOCTHL 1a00paToOpuid. gram-7-klass
45, | Mpuwepst rpadmkos, sazanmsix dopyyna v, | 1 HpuMe}me,v U3y4aTh NpPEeHMYIIecTBa, HMHTEPNPETHPOBATD 3)https://dista
rpadudeckuii crocod mpeacTaBISHUs U aHalin3a pa3HooOpa3HoH NEps.//dista
4.6. | UYrenue rpaduKoOB peaabHBIX 3aBUCHMOCTEH. 1 YKU3HEHHOW MH(pOpMAILUH. nt.uchi.ru/les
4.7. | Honstue QyHKUHM. 2 OC?aHBaTb NOHATHE (¢pyHkumu, oBnaneBath (QYyHKIIMOHAIb- sons-5-8
HOW TEPMHHOJIOTHECH.
48. |Tpaduk pyHKumm. 2 Pacno3naBaTthb nuHeiiHyto GpyHKIu0 Y = kX + b, onucbiBaTh
4.9. | CaoiicTBa hyHKIHUH. 2 e€ CBOICTBAa B 3aBUCHUMOCTH OT 3HadYeHHU KOdhduIineHToB K
4.10. | Jluneiinas GynKums. 3 %"lk“)[.)OI/IT]) rpaduku nTuHEHWHOU QYHKIINHU, PYyHKIIUN
4.11. | Tloctpoenue rpaduka JuHEHHON DYHKIUH. 4 ¥/]= x|
CNOJIBL30BATH HU(PPOBBIE PeCYPCHI JUTSI TOCTPOCHUS
4.12. | T'padux dpyukimm y = Ix| 2 - .
rpaduKoB QYHKIOIHH U U3y4dSHUsS UX CBOUCTB. [IpuBOAUTH
Kontposnbhas pabora Nes IIPUMEPHI JIMHEWHBIX 3aBUCUMOCTEN B pPEalIbHBIX MPOIEccax
U SIBJICHHUSIX
Hroro no pazueny: 24
Pa3gen S.IloBTopenne u 00600menne.
5.1. |lloBTOpeHME OCHOBHBIX MOHATHI U METOJIOB 6 Bei0upaTh, NPUMEHSATH OLEHMBATH CIOCOObLI CpaBHEHUs uMcell, |https://www.t

Kypca 7 kiacca, 00001eHne 3HaHU !
KonTponbhas pabora Ne6

BBIYMCIICHUH, NpeoOpa3oBaHUI BBIPAKEHUN, pPEIICHUS ypaBHE-
HUM.

OcymecTBJIATh CAMOKOHTPOJIb BBITIOJIHSEMBIX JAEUCTBUU U ca-
MOIIPOBEPKY pe3yJbTaTa BBIUYMCIICHUM, TpeoOpa3oBaHuM, I10-

ime4math.ru/
7-9
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ctpoeHul Pemiarb 3aga4ym U3 peajibHOW >KU3HU, NMPUMEHATH
MaTreMaTH4YeCcKHe 3HaHUsl JJIsI pElIeHUs 3ajlay W3 JIPYyrux
MPEIMETOB.

Pemath TekcTOBBIE 321241, CPABHUBATH, BHIOUPATH CIOCO0BbI
peuenusa 3agauu

Hroro mo pazneny: 6
OBLIEE KOJIMYECTBO YACOB 110 ITPO- 102
I'PAMME
8 KVIACC
Ne | HaumeHoBanue pasienoB Tem mporpammbl | Ko- | Ocpoprbie Buab1 aesretpHocTH 00yuaromumxcest DJIEKTPOHHbBIE
n/n Jinye- (uudposwie)
CTBO OO0pa3zoBatenbHbIe
ya- pecypcsbl
COB
Pasnen 1. Yucaa u Borunciaenusi. KBaapatublie KOpHI
1.1. | KBampaTHbIii KOPEHb U3 YHCIIA. 1 ®opMyJIHpPOBATH oONpeaeJeHne KBaapaTHOro KopHs wu3 |1) https://resh.edu.ru/su
qucia, apuPMEeTHIeCKOro KBaJIPaTHOTO KOPHSI. bject/16/8
17 1 IIpuMeHSATH ONEpalUI0 U3BJIECYECHUS KBaApPaATHOTO KOPHS 2) https://www.yaklass.
2. | Tonatue 06 MppalHOHANLHOM HHCIE. M3 YKCIIa, MCIOJIB3YsI [IPH HEOOXOIUMOCTH KAJIBKYJIATOP. ru/plalgebratiprogra
OueHUBATH KBaJIpaTHBIE KOPHH IIEJIBIMH YHUCIIAMH U Je- m-8-klass
1.3. | decatuunble NpUOIMKEHHS UPPALMOHATBHBIX 1 CC’[THHHHMH ApOOAMHU. 3) https://www.time4m
qrce. PAaBHMBATh M YNOPSIA0YMBATH PAllMOHAIBLHBIE U UPPALIH- ath.ru/_files/uad/3fh
1.4, | JleficTBATe bHbIC YnCTa. 2 OHAIIbHBIE UHCIIA, 3AMMMCAHHBIC C MOMOIIBIO KBA/PATHBIX 02 8908af7f0fdb46
KOpHEH.
HccnenoBaTh ypaBHeHHE X° = @, HAXOJIUTh TOYHbIE U 35a9f8546282f02762
1.5. | CpaBHeHHE JEHCTBUTENbHBIX YHCEIL. 2 npUOIMKEHHBIE KOPpHH Tipu & > 0. 5.pdf
HccaenoBarb cBOMCTBA KBaJpaTHbBIX KOPHEH, IPOBOJIS
1.6. | Apudmerndeckmii KBaIpaTHbIH KOPEHb. 1 YHCJIOBBIE DKCIIEPUMEHTBI C HMCIOJIb30BAHUEM KAJIBKYJIS-
TOpa (KOMITbIOTEpA).
1.7. | YpaBHeHue BHIa X2= a. 2 Joka3piBaTh cBoOMcTBa apU(METUYECKUX KBaJpPaTHBIX
1.8. | CaoiicTBa apu()METUUECKHUX KBAAPATHBIX KOPHEH. | 2 KOPHEH; MPUMEHSTH X JIs HpeO6pa3OBaHIf’[ BBIPAKEHHH .
BbINOJHATH, NpPeodpa3oBaHUA BBIPAXKCHUN, COACPKAIINX
_ KBaJpaTHbIE KOpPHHU. BrIpakaTh IepeMEeHHbIC U3 T€OMET-
1.9. | IIpeoOpa3oBanue YUCIOBBIX BRIPAKEHUH, CO ep- | 3 pHuecKuX U PU3NIECKUX (HOPMYIL.
JKalUX KBAIPATHBIC KOPHU BbluucasATh 3HAYEHHUS] BBIPAKCHUM, COAEpKAIIMX KBAJI-
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KontponsHas padora Nel

paTHbIE KOpPHU, UCHOJIb3Ysl IPU HEOOXOJIUMOCTH KaJIbKYy-
JISITOP.

Hcnoub30BaTh B XOJIC PEIICHUS 3ajlad 3JIEMECHTapHbIE
OpeJICTaBICHUsI, CBSI3aHHbIE C NPUOIIMKEHHBIMHU 3Ha4e-
HUSIMU BEJIMYMH.

3HAKOMUTBCS ¢ MCTOPUEH Pa3BUTHUSI MAaTEMaTHUKU

Hroro

0 pazjeny

15

Pazgen 2. YUucaa u BpruncjaeHus. CTeneHnb ¢ HEJbIM IMOKA3aTeJIEM

2.1. | CremneHb C HEIbIM IOKA3aTENIeM. 2 D opMyIHPOBATH ONpeIeieHNe CTSIICHU C LIeJIbIM Moka3aTe- | 1)https://resh.edu.ru/su
JIeM. bject/16/8
2.2. | CranjapTHas 3anuch ducia. 2 [pencraBiasaTh 3anUCh OOJIBIIIUX U MaJIbIX YUCEII B CTaH- 2)https://www.yaklass.r
gapTHOM Bujie. CpaBHUBATDH YUCJIa U BEJIMYMHBI, 3aMU- u/p/algebra#program-8-
caHHBIC C Hcmoib30oBaHuem creneHu 10. klass
2.3. | Pa3mepbl 00BEKTOB OKPYKAMOIIETO MUpPa (0T 1 Hcnonb30BaTh 3allMCh YHCENI B CTAHIAPTHOM BHJIC IS
3JIEMEHTAPHBIX YaCTHI[ JO KOCMHYECKHX 00BEK- BBIP@XKCHUS pa3MEPOB OOBEKTOB, JUTUTEIBHOCTH MIPOIECCOB
TOB), JVTUTEIILHOCTh HPOIIECCOB B OKPYKAKOIIEM B OKpPY>KarolleM MHpe.
MHpe. ®opMyJIHPOBATh, 3aIMCHIBATH B CHMBOJIHYECKOH (opme u
2.4. | CBOMCTBA CTEICHH C IICIIBIM IIOKa3aTeIeM 2 WLIIOCTPUPOBATH IIPUMEPAMH CBOMCTBA CTEIICHU
C IIEJIBIM MMOKa3aTEIIeM.
IIpuMeHsATH CBOWCTBA CTEHCHU Jisi NPeOOpa3OBaHUs
BBIPA)KCHHUH, COJIEPIKAIIUX CTEIICHHU C IEJIBIM ITOKa3aTe-
neM. BBINOJIHSATH AeiicTBHS C YUCIaMU, 3allCAHHBIMH B
cTaHIapTHOM Bue (YMHOYXECHHUE, ICIICHUE, BO3BEICHHUE
B CTEICHbB)
Hroro no paszueny 7

Pa3gen 3. Anredopanueckue Boipa:kenusi. Kpagparnsii

TpEéX4JIeH

3.1. | KBagpatHblii TpEXUIeH. 2 Pacno3naBaTh KBaJpaTHBIN TPEXUIIECH, yCTaHABIUBATh 1)https://resh.edu.ru/su
3.2. | Paznoxxenne kBaapaTHOTO TPEXWICHA HA MHOXKH- | 3 BO3MOJYKHOCTB €TI0 Pa3JIOKEHHS Ha MHOXKXHUTEIIU. bject/16/8
TN PackjgaapIiBaTh HA MHOKHUTEJIH KBa)IpaTHLH‘/'I TPEXUJIEH C 2)https://www.vaklass.r
Kontponbsnas pabota Ne2 HEOTPULATEIIBHBIM JTUCKPUMHUHAHTOM u/p/algebra#program-8-
klass
Hroro mo pazgeny 5
4.1. | Anrebpandeckast 1po0b. 1 3anuchiBaTh ajiredOpandecKkrue BhIPAKCHUSI. 1)https://resh.edu.ru/su
4.2. | JlomycTUMbIC 3HAUCHUS MEPEMEHHBIX, BXOAAIMHUX | 1 HaxoauTh 061aCTh ONpEAEICHUs PAllMOHAIBHOTO BhIpaXe- | bject/16/8
B aNITeOpanyecKue BHIPAKCHHS. HUsl. BBINOJHATH YMCIIOBBIE MTOACTAHOBKU U BBIYHUCJIATH 2)https://www.yaklass.r
4.3. | OCHOBHOE CBOWMCTBO aJITeOpandecKo JIpoOH. 2 3HaY€HUE APOOU, B TOM YHUCJE C MOMOIIBIO KAJBKYJISITOPA. u/p/algebra#program-8-
4.4. | Coxpamenue mpobeii. 2 ®opMyJIMPOBATHL OCHOBHOE CBOMCTBO aIre€OpaMyeCKOM IPO- | klass
4.5. | CnoxeHue, BBIYMUTAHUE, YMHOKCHUE M ISIEHHE | 5 Ou 1 NPUMEHATH CTo [Ulsl IpeoOpa3oBaHust APOOEii. -
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anreOpanyecKux Apooen.

BoInosHATH AeicTBUs ¢ anredpandeckumu apoosimu. [Tpu-

4.6. |IIpeoOpa3oBanue BeIpaKEHUH, coaepKamux an- |4 MEHSITh MpeoOpa30BaHMUsl BhIpAXKEHUM JJIs1 pelIeHusI3a1a4.
reOpandeckue Ipoou. BoipaxaTth nepemenHble U3 Gopmyi (HU3HIECKUX, TEOMET-
KonTponbHas padora Ne3 PUYECKUX, OITMCHIBAIOIINX OBITOBBIC CUTYAIIHUH)
Htoro no pazueny 15
Paznen 5. YpaBHeHusi U HepaBeHcTBa. KBajgpaTHble ypaBHeHUs
5.1. |KBaxaparHoe ypaBHEHHE. 1 gacnO?’HaBaTI(’l)KBaﬂpaTHI’Ie YPaBHCHUL. 1)https://resh.edu.ru/su
ANUCHIBATE (OPMYJTy KOPHEH KBAAPATHOIO YPABHCHUS; |pin i16/8
5.2. | HenonHoe KBaJpaTHOE ypaBHEHHeE. 2 pelmiaTh KBaJpaTHbIe YPABHEHUs] — ITOJIHbIE U HEMOJIHBIE. RIeCtIbie
5.3. | ®opmyia KOpHE# KBaIPaTHOrO YPaBHEHHSI. 2 IpoBOAMTH MpOCTelilNe MCCAEXOBAHNS KBaApaTHBIX ypas- | 2)NUPs:/www.yaklass.r
54. | Teopema Brera p HEHMIA. u/p/algebra#program-8-
N Pemrars ypaBHeHHUsI, CBOJSAIIUECS K KBAaApaTHbBIM, C I10- klass
5.5. | Pemenue ypaBHeHuii, CBOAAMMXCA K KBaJpaT- 3 MOUIBIO ITPE0OPa3OBaHUI M 3aMEHOI TepeMEeHHOIA. 3)
HBIM. )
- HabmionaTe m aHAJIM3MPOBATH CBA3H MEXKIY KOPHAMH U | hns:/Awvww.timedmath
5.6. |IIpocreiimue npoOHO-pallMOHATIbHBIE YPaBHEHUS. | 2 ko3 PUIIMEHTaMU KBaJIpaTHOT'O ypPaBHEHHUS. ru/7-9
5.7. | Pemenne TEKCTOBBIX 3aj1au C MOMOIIbIO KBAApaT- ®@opmyiaupoBarh TeopeMy Buera, a Takke oOparHyio
HBIX ypaBHCHHIA TEOpeMy, IIPUMEHSTh dTH TSOPEMBI JJISI PEIICHUs 3aj1ad.
Pemate TekcTOBBIE 3aga4H aIreOpPaUYCCKUM CIIOCOOOM:
Konrponbshas pabora Ned o
IIEPEXOaUTH OT CIIOBECHOU (POPMYITHUPOBKH yCIOBUS 3a1a-
9M K anreOpandecKor Moaenu MyTEM COCTaBJICHHS ypaB-
HEHUsI; pellaTh COCTABJIICHHOE YypaBHEHHE; WHTEPIPETH-
poBaTh pe3yJIbTar.
3HAKOMUTBCS C MCTOPHUEH pa3BUTHUSI AITreOphl
Hroro mo pazueiny: 15

Pa3gen 6. YpaBHeHusi u HepaBeHcTBa. CucTeMbl ypaBHEHHI

6.1. |JIuHeliHOe ypaBHEHHE C IBYMS TEPEMEHHbBIMH, 1
ero TpaduK, MPUMEPHI PEIICHNs] YpaBHEHHH B Iie-
JIBIX YHCIIaX.

6.2. |Pemenue cucreM ABYX JMHEHHBIX YpaBHEHU ¢ | 2
JBYMsI IEPEMEHHBIMH.

6.3. |IIpumepsl pemieHns CHCTEM HETMHEHHBIX ypaBHe- | 3
HUI C IBYMSI IEPEMEHHBIMH.

6.4. |I'paduueckas unTEpnpeTanus ypaBHeHHUs C AByMs| 3
HIEPEMEHHBIMU ¥ CHCTEM YPaBHEHUM ¢ IBYMs Ie-
PEMEHHBIMH.

6.5. | Pemenne TeKCTOBBIX 3a7ay ¢ IOMOIILIO cucreM | 4

YpaBHEHHI

KonrponbsHas pabota Ne5

Pacmo3HaBaTh JIHHEHHBIC YpaBHCHUs C IBYMs TIICPEMCH-

HBIMU.
CrtpouTthb rpaduku JUHEHHBIX YpaBHEHUM, B TOM YHCJIIE
HCI0JIb3Yysl HM(PPOBBIE PecypChl.

Pasznuuare napajuiesbHbIE U MEPECEKAIOIIMECS MNPsIMbIE
O UX YPABHEHUSIM.

Pemiare cucreMbl NBYX JIMHEHWHBIX YPAaBHEHUMU C IBYMs
IIEPEMEHHBIMHU MMOACTAHOBKON U CIIOKECHUEM.

Pemiare npocTrediiie CUCTEMBI, B KOTOPBIX OJHO W3
YPaBHEHUN HE SIBJISIETCS] JIMHEHHBIM.

IIpuBoauTH rpaguYecKy0 HHTEPNPETALMIO PELICHUS YpaB-
HEHMUsI C ABYMsSI NEPEMEHHBIMH M CHCTEM YPAaBHEHHUU C
JBYMsI IEPEMEHHBIMU.

Pemiath TeKCTOBBIE 3a71a4l AIreOpandecKUM CItocoOoM

1)https://resh.edu.ru/su
bject/16/8
2)https://www.yaklass.r
u/p/algebra#program-8-
klass

3)https://www.time4ma

th.ru/_files/ugd/3fbc02
£5d0a608001a463bb3

c7fa9abaech8c5.pdf
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Wtoro no pazgeny:
Pasznen 7.YpaBHenusi u HepaBeHcTBa. HepaBeHncTBa
7.1. |YucaoBsle HEpaBEHCTBA M MX CBOMCTBA. 2 @®opMy/IMPOBATHL CBOMCTBA YHCIOBBIX HEPaBEHCTB, HILIIO- | 1)https://resh.edu.ru/su
7.2. | HepaBeHCTBO C 0,1HOM NIEpEMEHHOI. CTgHPOBaTB MX Ha KOOpZIMHATHOU HPMOM, AOKAIBIBATL All- | hiect/16/8
reOpanvyecKku. _
7.3. | Jluneiitbie HEPABCHCTBA C OJHOI NIEPEMEHHOI 1 IIpuMeHATHL CBOMCTBA HEPABEHCTB B XOJI€ PEILICHUS 3a1a4. 2)https: /. yaklass.r
X PCIICHHC. PemiaTh JIuHEiiHBIE HE = .. | u/plalgebra#program-8-
PAaBEHCTBA C OIHOM NMEPEMEHHOM, || -
7.4. | Cucrembl TMHEHHBIX HEPABEHCTB C OAHOM mepe- | 3 M300pakaTh peIIeHUEe HEPABCHCTBA HA YMCIOBOU MPSIMOU. |~ —
MCHHOHU W MX PCHICHNC. Pemiarhb cCUCTEMBI IMHEHHBIX HEPABEHCTB, N300pakaTh
7.5. | U300pakeHue perieHus JMHEHHOTO HEPABEHCTBA | 2 peuleHue CUCTEMBI HEPABEHCTB HA YHUCJIOBOM IIPAMOU
Y UX CUCTEM Ha YUCIOBOU NPIMOU
KonrponbsHnas pabora Ne6
HToro no pazzueny: 12
Pa3znen 8. ®ynkuuu. OCHOBHbIE NOHATHS
8.1. |IlousTre QyHKIHH. Hcnosib30BaTh QyHKIMOHATBHYIO TEPMUHOJIOTHIO H 1)https://resh.edu.ru/su
N CHUMBOJIMKY. i
8.2. | OGnacTh onpenesieHus] ¥ MHOKECTBO 3HAYCHHI y . bject/16/8
BbiuucasiTe 3HaueHust GyHKIUHN, 3aaHHBIX (OpPMYIaMHu
byHKIMY. 2)https://www.yaklass.r
. (mpu HEOOXOAUMOCTH HUCHOJIB30BaTh KAJIBKYJIATOP); In/alaebrat 3
8.3. | CnocoOsl 3a1aHKs QyHKIHA. COCTABJIATH TAOJIMUBI 3HAYEHUI (PYHKIINH. llilp algebra#program-o-
8.4. |I'paduk dbyHKIUU. Crpouthb o ToukaM rpapukm QyHKIINN. Klass
8.5. | CBoiicTBa (yHKIHMH, HX OTOOpAKEHHE HA OnuceiBaTh CBONCTBa (PYHKIIMM HAa OCHOBE €€ rpauyuecKo-
rpadke ’ ro OpejacTaBICHUS.
Hcnoab30BaTh PyHKIIMOHAITEHYIO TEPMUHOJIOTHIO U
CUMBOJINKY.
HccaenoBarb npuMepbl rpaduKoB, OTPAKAIOIIUX pPeaTbHBIC
npouneccsl u sisjieHus. [IpuBoaAuTHL NpUMePHbI IIPOIECCOB U
SIBJICHUM C 3aJaHHBIMHA CBOMCTBaMH.
Hcnoab30BaTh KOMIBIOTEPHBbIE MPOrPAMMBI IS T10-
cTpoeHust rpauKOB QPYHKIIUHA U U3yUEHUsI UX CBOUCTB
Htoro no pazgeny:
9.1. |Yrenue u moctpoeHue rpagukoB GyHKIHIA. 1 Haz&ozme ¢ MOMOIIbLI0 TpapuKa GYHKIIMH 3HAUSHUE OJI- 1)https://resh.edu.ru/su
9.2. | IIpumeps rpadukos GyHKIMMA, OTpakaromux pe- | 1 fgg 13 paccMaTpruBacMbIX BEJIWIHH ITO 3HAYCHHIO JPY- | hiect/16/8
ATIbHBIC MPOUCCCRL. ' y 2)https://www.yaklass.r
9.3. | ®yHKIMH, OMUCHIBAIOIIUE IPAMYIO U 00paTHyIO |2 B HecnoxHBIX cllydasx BhIPAKaTh (Gopmyioii 3aBuCcH- u?p/al qebra#program-8-
IPOMOPIMOHATHHbBIC 3aBUCIMOCTH, UX TPa(UKH. MOCTb MCXKIY BEJIHYHMHAMMU. Klass
9.4. |Tunep6ona. 1 OnuceIBaTh XapakTep U3MEHEHHUs] OJHOW BEJIWYUHBI B 2
9.5. | Tpaduk QyHKumn Yy = X2. 2 3aBHCUMOCTH OT M3MEHEHHS IPYTOMH. 3)https://www.time4ma
=%2 y=Y3 y= — _ Pacno3naBarth BuIbl n3yuaeMbix Gpyaknuii. lHokaseiBate |th.ru/ files/ugd/3fbc02
6. | Oynkmmm Y = X2,y = X3, y=\x, Y= x ; rpaduue Yy y
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CKO€ pelIeHHe YPaBHEHUI U CUCTEM YPaBHEHUI
KonTponbHas pabora Ne7

CXeMaTH4YeCKHM TOJIOKEHHUE Ha KOOPJIMHATHOW IUIOCKOCTH
rpadukoB QyHKOHUNW BUaa: Y = X2, y = x3,

y= X,y=l|x]|

Hcnonb3oBath GyHKIMOHANBbHO-TPadUUECKHe  MpeAcTaBJIe-
HUSl JUISI PEIICHUS M HCCJICAOBAHUS YPaBHCHUH U CHUCTEM
YPaBHEHUH.

IIpumensitb nUpPOBBIE pecypchl U TOCTPOSHUS TpadhUKOB
byHKIMI

344313ff0b08412da91

a0443adecf49a.pdf

Htoro mo pazneny: 9

Pasnen 10. IlloBTopenue u 00001menune

10.1. | [ToBTOpEH¥E OCHOBHBIX MOHATHIA U METOJIOB Kyp- | 6 Boi0upath, NpUMeHSITh, OLIEHUBATH CNMOCO0BI cpaBHEeHMS 4u- | 1)https://resh.edu.ru/su
coB 7 1 8 KJ1accoB, 00001IeHNE 3HAHU. celnl, BBIYMCIECHHM, NPeoOpa3soBaHMi BLIPAKEHHM, pemeHus | bject/16/8
Kontponbshas pabota Ne8 ypaBHEHU. 2)https://www.yaklass.r

OcyuiecTB/IsITH CAMOKOHTPOJIB BBINOJHACMBIX ICHCTBUH U | /p/algebra#program-8-
CaMOIIPOBEPKY PpE3yJbTaTa BBIYHMCIICHUH, NPeoOpa3soBa- |k|ass
HUM, TIOCTPOCHUIA. 3)
Pemath 3a1a4u U3 peajibHOI KU3HU, MPUMEHSATh MaTeMa-
THYSCKHUE 3HAHUS U PCIICHHS 3aJa4d U3 APYTUX MHpeamMe-
TOB.
PemaTh TeKkcTOBBIE 3aa49H, CPDABHUBATh, BLIOUPATH CIOCO-
Obl pelieHus 3aJa9u
Hroro 1o paznemny: 6
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 102
9 KJIACC
Ne HanvenoBaHue pPas3ieoB TeM MPOrPAMMBI Ko- OcHoBHbBIC BH/IBI AEATEIBHOCTH 00y4arOmIuXCcs DJIEeKTPOHHBIE
/o Ju4e- (ungposbie)
CTBO Oo6paszoBaTe/bHbI
1acos e pecypchl
Paznen 1. UYncaa u BoruncieHus. JleiicTBuTeIbHbIE YHCIA
1.1. | PanuonanbHbIe YnCIa, UPPALMOHATBHBIC YnCTa, |1 Pa3zBuBaTh npeacraBjeHUs O YMCIIax: OT MHOXXecTBa Haty- | https://resh.edu.ru/s

KOHEYHbIC U OECKOHEUHBIE IECATUYHBIE IPOOH.

PaJbHBIX YUCCIT IO MHOYKCCTBA HCfICTBI/ITeHbHBIX
HHCCJII.

ubject/16/9
https://www.yaklass
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1.2 |MHOXECTBO IENCTBUTEILHBIX YHUCE; 1 O3HAKOMHUTBHCS C BO3MOKHOCTBIO TIPE/ICTAaBIICHUS JIeUcTBH- | .ru/p/algebra#progr
JEUCTBUTEIIbHBIC UMCJIa KaK OECKOHEeY- TEeIBHOTO YHCiIa KaK OECKOHEYHOU NeCITUIHOU npoou, mpu- |am-9-klass
HBIC JICCSITUYHBIC JIPOOH. MEHSITh ACCATUYHBIC MPUOJIMYKSHUS pallMOHAJIBHBIX U Hppa-
1.3. | B3aumHO 0/IHO3HAYHOE COOTBETCTBHE MEXKTY 1 MUOHAJIBHBIX YHCECII.
MHOKECTBOM JICHCTBUTENBHBIX YHCEN ¥ MHOKE- HN3006paxkaThk I€HCTBUTEIBHBIC YHCIIa TOYKAMHM KOOpAMHAT- | https://www.time4
CTBOM TOYEK KOOPIHHATHOMU MPSIMOH. HOUW MPSIMOWA. math.ru/arhoge
3anuchIBaTh, CPABHHUBATH U YHOPSA0YUBATH JICHCTBUTCIIHHBIC
1.4. | CpaBHeHue neiCTBUTENBHBIX Yncenl, apudpmetn- |1 auea. ..
qeCKHe NEHCTBHS ¢ NeHCTBHTEHEME THCTAMIL BBINOJIHATD, coquaf YCTHBIC U TUCbMEHHBIC PUEMBI,
apudmMeTudecKue AeCTBUS C PANMOHAIILHBIMH YHUCIAMMU;
1.5. |IlpubmmkéHHOE 3HAUYECHHUE BEITUYNHBI, TOUHOCTh | 2 HAXOAMUTh 3HA4YE€HUs CTECIEHEN C LENbIMU IOKA3aTEIsIMU U
OPUOIKEHHS. KOPHEW; BBIYMCJIATH 3HAYCHUS YMCIOBBIX BBIPAXKECHUU.
IMonyuurs npeacraBjieHHe O 3HAYUMOCTHU JEUCTBUTEIILHBIX
1.6. | Oxpyrnenue yncen. 1 4UCEJI B MPAaKTUYECKON JECATEIbHOCTHU YEJIOBEKA.
AHaJIM3UPOBATH U J1eJIaTh BBIBOJAbI O TOYHOCTH MPHUOINIKCHHU S
JAEUCTBUTEIILHOTO YHCiIa IIPU PEIICHUH 3a1a4.
1.7. HpI/IKHI[Ka U OLICHKA pE3yJIbTAaTOB BBIYUCJICHUM. 2 OprrﬂﬂTb JEeHCTBUTCIILHBIC qrciia, BBINMOJHATD NPUKUAKY
Kontponwsnas padora Nel pe3yJbTaTra BIYUCICHUN, OHEHKY 3HAa4YC€HUU YMCIIOBBIX BbIpa-
JKEHUM.
3HAKOMHUTBLCSI ¢ HCTOPUEH Pa3BUTHUSI MAaTEeMaTHUKU
Hroro mo pazuery 9

Pa3znen 2.YpaBHeHUsI H HEPABEHCTBA. Y PABHEHHS € OTHO NepeMeHHOI.

METO/bI DY PELICHNN yPAaBHCHMI, HEPABCHCTB M UX CUCTEM. | amath.ru/ files/ugd
2.2. |Penienne ypaBHEHHH, CBOASIIMXCS K INHEHHBIM. | 2 PacmBHaBan’ LeJIble 1 APOOHBIE YPABHEHHS. [3fbc02_8c8b7a84
Pemiath JiuHeliHbIe M KBaJAPaTHbIE YPaBHEHUsI, YPABHCHMS, 25634109abf545h9
2.3. | KsanparHoe ypaBHeHHE. 1 CBOJISIIIUECS K HUM, ITPOCTEHIINE APOOHO-pallMOHAJILHBIE d13c0b64.ndf
.p
2.4, | Pemienue ypaBHEHMIA, CBOISIIMXCS K KBaIpaT- 2 YPAaBHCHH. . :
HBIM. P i s Ipeajaaratb BO3MOKHBIE CIIOCOOBI PELIEHUS TEKCTOBBIX 2)https://www.time
3a7a4, 06CY/KIATH UX M pelaTh TeKCTOBbIC 3aqaun pasupivu | 2math.ru/_files/ugd
2.5. | BuKBagpaTHbIE ypaBHEHHS. 2 crioco6amu. /13fbc02_f6¢12bc90
3HAKOMUTBLCS C MCTOPHEN Pa3BUTUS MATEMATHKH a5f42e99f5186613
2.6. |IIpumepsl pelieHus ypaBHEHHH TpeThel U yeT- | 2 6110d96.pdf
BEPTOM CTENEHEN PA3JI0KEHUEM HA MHOKUTENH.
2.7. | Perrenne 1poOHO-panioOHaIbHBIX YPAaBHEHHH. 2 3)https://www.ti

me4dmath.ru/ files
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fugd/3fbc02_b987

2.8. |Pemienne TeKCTOBBIX 3a1a4 anreOpandyeckum me- | 2
TOOM. 4f2009ee4b10af9
KouTpoapHas padora Ne2 33cac8d4437bb.p
Hroro mo pazgeny 14

Pa3nen 3. YpaBHenusi u HepaBeHcTBa. CucTeMbl YpaBHeHHIt

3.1. |JIuneiiHoe ypaBHEHHE C ABYMS HEPEMEHHBIMU U | 1 OcpauBaTh W NPUMEHATH TPUEMBI PEHICHUS CHCTEMBI JIBYX hitps://www.time
ero rpaguk. JUHCHHBIX YPAaBHCHHMI C JBYMsI I[EPEMEHHBIMH M CHCTEMBI amath.ru/ files/u
JIByX YpaBHEHUN, B KOTOPBIX OJIHO YpPaBHEHHE HE SIBIISIETCS qd/3fbc02 f6c12b
3.2. | Cucrema IByX JUHEHHBIX YpaBHEHHIA C IByMS Tie- | 2 JIUHEHHBIM. 908542699518
PEMEHHBIMH U ¢€ peIleHHE. Hcnonb3oBaTh(PyHKIMOHATILHO-TpaUUYESCKHA NPCACTABICHUS] o1 32110096 ndf
N JUUISI pellieHUs U MCCJIeI0BAHUS YPABHCHUN U CUCTEM. '
3.3. | Pemenue cucrem OByX ypaBHEHHA, OHO U3 KOTO- | 3
N g AHAJIU3MPOBATh TEKCTHI 3a/1a4, pelIaTh UX aIredpandyecKkum
PBIX JIMHEUHOE, a APYTO€ — BTOPOU CTETIICHU. o
CIIOCOOOM: MEePexXoAuTh OT CIOBECHOU (POPMYITUPOBKH YCIIOBHUSI
3.4. |I'paduueckas HHTEPIPETALHS CHCTEMBI yPaBHe- | 2 3aJa4d K anreopandeckoil MOoJaenu ITyTEM COCTABJICHUS CH-
HUH ¢ ABYMS IEPEMEHHBIMHU. CTCMbl YPAaBHCHUMU,
3.5. |Pemenue TeKCTOBBIX 33124 aNreOpanvecKum cro- | 6 pelaTk COCTaBJICHHYIO CUCTEMY YPaBHCHUI; HHTEPHPETHPO-
coOoM. BaTh pE3yJIbTarT.
Htoro mo pazaeny 14
Pa3nen 4. YpaBHenusi u HepaBencTBa. HepaBencrTBa
4.1. | YucroBbic HEPABEHCTBA U MX CBOMCTBA. 3 Hurath, 3a0HCHIBATEL, NIOHUMATD, HHTEPIPETHPOBATL HEPABEH- | 1)https://wWww.ti
CTBA; MCHOJIb30BaTh CUMBOJIMKY U TEPMHHOJIOTHIO. medmath.ru/ files
- - - BbinoyHaTh npeo6pa3VOBaH1/1ﬂ HEPABEHCTB, UCMOJIB30BATH JJI51 Juqd/3fbc02 4562
4.2. | Jlunelinble HEPABEHCTBA C OJIHON IEPEMEHHON U | 3 MpeoOpa30BaHMUs CBOMCTBA UMCIOBBIX HEPABEHCTB. 213¢080040fb8c6
UX PCIICHHC. Pacno3HaBaTh JMHEIHHBIE U KBaJpaTHbIE HEPABCHCTBA.
P > Ap PaBeHC 03fc9e8b61ch3.p
N N Pemarsb JiMHEliHbIE HEPABEHCTBA, CUCTEMbI JIMHECHHBIX HEpaA-
4.3. | CucreMbl THHEHHBIX HEPABEHCTB C OJJHOM mepe- |3 df
. BEHCTB, CUCTE€MbI HEPABEHCTB, BKITIOYAIONINX KBaJpaTHOE He-
MEHHOH M UX pEIlIECHUE.
PaBEHCTBO, U peUlaTh UX; 00CYKAATh MOJYUYEHHbIC PEIICHUS.
Ha YUCJIOBOW MOPsIMOM, 3alUCBIBATH PEIICHHUE C IOMOIIBIO | medmath.ru/ files
CHMBOJIOB. /ugd/3fbc02_f6cl
4.5. |T'paduueckas MHTEPNpPETAINS HEPABEHCTB U CU- | 3 PemaTp KBaJpaTHBIE HEPABEHCTBA, UCHONB3Ys I'padUUYECKHUE | 2hc90a5f42e99f5
CTeM HEPABEHCTB C IBYMS MEPEMEHHBIMU
P ABY P peacTaBJICHUS. 1866136110d96.p
KonTponbHas padota Ne3 OcBauBaTh U NIPUMEHSATH HEPABEHCTBA IIPU PEIICHUU PA3JINY- df
HBIX 3a7a4, B TOM YHCJI€ TPAKTUKO-OPUEHTUPOBAHHBIX
Htoro mo pazneny: 16



https://www.time4math.ru/_files/ugd/3fbc02_b9874f2009ee4b10af933cac8d4437bb.pdf
https://www.time4math.ru/_files/ugd/3fbc02_b9874f2009ee4b10af933cac8d4437bb.pdf
https://www.time4math.ru/_files/ugd/3fbc02_b9874f2009ee4b10af933cac8d4437bb.pdf
https://www.time4math.ru/_files/ugd/3fbc02_b9874f2009ee4b10af933cac8d4437bb.pdf
https://www.time4math.ru/_files/ugd/3fbc02_f6c12bc90a5f42e99f51866136110d96.pdf
https://www.time4math.ru/_files/ugd/3fbc02_f6c12bc90a5f42e99f51866136110d96.pdf
https://www.time4math.ru/_files/ugd/3fbc02_f6c12bc90a5f42e99f51866136110d96.pdf
https://www.time4math.ru/_files/ugd/3fbc02_f6c12bc90a5f42e99f51866136110d96.pdf
https://www.time4math.ru/_files/ugd/3fbc02_f6c12bc90a5f42e99f51866136110d96.pdf
https://www.time4math.ru/_files/ugd/3fbc02_4562213c080040fb8c603fc9e8b61cb3.pdf
https://www.time4math.ru/_files/ugd/3fbc02_4562213c080040fb8c603fc9e8b61cb3.pdf
https://www.time4math.ru/_files/ugd/3fbc02_4562213c080040fb8c603fc9e8b61cb3.pdf
https://www.time4math.ru/_files/ugd/3fbc02_4562213c080040fb8c603fc9e8b61cb3.pdf
https://www.time4math.ru/_files/ugd/3fbc02_4562213c080040fb8c603fc9e8b61cb3.pdf
https://www.time4math.ru/_files/ugd/3fbc02_4562213c080040fb8c603fc9e8b61cb3.pdf
https://www.time4math.ru/_files/ugd/3fbc02_f6c12bc90a5f42e99f51866136110d96.pdf
https://www.time4math.ru/_files/ugd/3fbc02_f6c12bc90a5f42e99f51866136110d96.pdf
https://www.time4math.ru/_files/ugd/3fbc02_f6c12bc90a5f42e99f51866136110d96.pdf
https://www.time4math.ru/_files/ugd/3fbc02_f6c12bc90a5f42e99f51866136110d96.pdf
https://www.time4math.ru/_files/ugd/3fbc02_f6c12bc90a5f42e99f51866136110d96.pdf
https://www.time4math.ru/_files/ugd/3fbc02_f6c12bc90a5f42e99f51866136110d96.pdf

Paznen

5. DyHKuuU

5.1. |Ksagparuunas ¢pyukius, e€ rpaduk u cBOUCTBA. |4 PacnosHaBaTh BUIBI H3yYacMBIX (YHKIIHIL; NITIOCTPUPOBATE | 1)https://resh.edu.r
cXxeMaTu4ecKH, O0bACHATH pacriosoxenne Ha KOOPIMHATHOMN | y/sybject/16/9
1ockocTH rpadukoB GpyHkmuii Buga:y = kx, y = kx + b, y 2)https://www.yak

5.2. |Ilapabona, KoOpIUHATHI BEPIIMHBI TapaboIbl, OCh | 4 _k y = ax?, y = ax® lass.ru/p/algebrat

CUMMETPHHU TapadoIIbI. x X : 9.kl
y=vVx,y= [x| B 3aBHCUMOCTH OT 3HAY€HHMH KOD(PPHUIIHUEHTOB; program-2-klass

5.3. |Crenennbie GpyHKIHU C HaTypaJIbHBIMHU TOKa3aTe- 3 ONMCEIBATE MX CROMCTBRA. 3)https://www.ti

JAME 2 ¥ 3, MX Tpa UKy U CBOHCTBA. Pacnmo3HaBaTh KBaJipaTuuHy0 QyHKOUIO 110 ¢hopmysie. llpu- | medmath.ru/ files

54 Tpacdbuku byHK- ) =E 5 BOJAUTL IIPUMeEPHI KBaJAPAaTUYHBIX 3aBUCUMOCTEN U3 PEaJIbHOU /ugd/3fbc02 2bec

i y = KX, x J)KU3HH, PU3UKH, TCOMETPHUU. c02acha44a87bf?
y= kx+ b y=ady=ax BoisaBasaTs U 00001aTh ocobenHoctu rpaduka KBaapaTtud- |a3cacsc505abe.p
y= Ixl ' ,—\/x ' HoOll GpyHKIMU y = ax® + bx + c. df
y ’ CTpouth n U300pakaTh cXxeMaTHYeCKH rpaduky KBaJIpaTUIHBIX
K byHKIMI, 3a1aHHEIX GOpMyIaMu BHa Yy = ax?,y = ax® + q, y
OHTpOJIbHAS Pa- ="a(x + p)2, y = ax® + bx + c.
oora Ne4 . .
K AHAJIN3UPOBATH U NPUMEHSITH CBOWCTBA U3YyUYCHHBIX (DYHKIIHH
JUTSI UX TIOCTPOCHUSI, B TOM YHCJIE C TTIOMOIIBIO ITIU(PPOBBIX pecyp-
COB
HToro no paszzaeny: 16
Pa3nen 6.Uuc/oBble M0C/I€10BATEILHOCTH

6.1. |TTomsTHe YHCIOBOI TOCTEOBATEIBHOCTH. 2 OcBauBaTh M NPHUMEHATb WHIECKCHbIE 0003HAUYEHHUS, CTPOUTH 1)https://www. i
peveBble BLICKAa3LIBAHMA C MCIONB30BAHMEM TEPMUHONOTHH, | medmath.ru/ files
CBSI3aHHOM C MOHATHEM I1OCIEI0BATEIBHOCTH. Jugd/3fbc02 b95¢

6.2. | 3ananue noCIEN0BATENLHOCTH PEKYPPEHTHOM 2 Ananu3uposath (GOpMyTy N-TO HIEHA MOCTENOBATENBHOCTH | hisn80a24e3cafl

opmynoii i popmy10ii N-ro WieHa. WJIM PEKYPPEHTHYIO (POPMYITYy H BBIYUCJIATH YWICHBI ITIOCIIEI0BA- 2108a9cc29891.p
TEIILHOCTEH, 3aJTaHHBIX dTUMHU (HOPMYIIaMU. df '

6.3. | Apupmernueckas 1 reoMeTpUUYECcKasi POrPeccui. | 2 at
YcraHaBauBaTh 3aKOHOMEPHOCTb B TOCTPOSHUM IOCIEI0Ba-

TEIILHOCTH, €CJIN BBIITUCAHBI TIEPBBIE HECKOJILKO €€ YJICHOB. ﬁ) )

6.4. | ®opmyisl N-To WwieHa apupMeTnIecKkoi ureo- |4 PacnosHapaTh apuMETHUCCKYIO M T€OMETPHUYCCKYIO IIPO- 4ttpi.r</W\/N\:c\{.ltIn/1€

METPUYECKON MPOrPECCUi, CYMMBI MIEPBBIX N diie- IPECCHH MPU PasHBIX CITOCOOAX 3aIaHHS. malth.ru/_Ties/u
HOB. PemiaTh 3a1aud C HCrojb3oBaHueM Qopmyn n-ro wrena |dd/3fbc02_5ch93
apudMeTHUecKoii M reomeTpuueckoil mnporpeccuii, cymmsr |40589bb44cda32f

6.5. | M300paxeHue uneHoB apuMeTHUECKOM U reo- | 2 IIEPBBIX N YJICHOB. 6833522f31f7.pdf

METPUYECKOH MPOrpecCUil TOUKAMU Ha KOOPIH-
HATHOH IUIOCKOCTH.

N300paxkarh 4JIC€HBI MOCIEIOBATEIBHOCTH TOYKAMH Ha KO-
OpPAUHATHOM IJIOCKOCTH.



https://resh.edu.ru/subject/16/9
https://resh.edu.ru/subject/16/9
https://www.yaklass.ru/p/algebra#program-9-klass
https://www.yaklass.ru/p/algebra#program-9-klass
https://www.yaklass.ru/p/algebra#program-9-klass
https://www.time4math.ru/_files/ugd/3fbc02_2becc02acba44a87bf2a3cac5c505abe.pdf
https://www.time4math.ru/_files/ugd/3fbc02_2becc02acba44a87bf2a3cac5c505abe.pdf
https://www.time4math.ru/_files/ugd/3fbc02_2becc02acba44a87bf2a3cac5c505abe.pdf
https://www.time4math.ru/_files/ugd/3fbc02_2becc02acba44a87bf2a3cac5c505abe.pdf
https://www.time4math.ru/_files/ugd/3fbc02_2becc02acba44a87bf2a3cac5c505abe.pdf
https://www.time4math.ru/_files/ugd/3fbc02_2becc02acba44a87bf2a3cac5c505abe.pdf
https://www.time4math.ru/_files/ugd/3fbc02_b95cbf5082a24e3caf1a108a9cc29891.pdf
https://www.time4math.ru/_files/ugd/3fbc02_b95cbf5082a24e3caf1a108a9cc29891.pdf
https://www.time4math.ru/_files/ugd/3fbc02_b95cbf5082a24e3caf1a108a9cc29891.pdf
https://www.time4math.ru/_files/ugd/3fbc02_b95cbf5082a24e3caf1a108a9cc29891.pdf
https://www.time4math.ru/_files/ugd/3fbc02_b95cbf5082a24e3caf1a108a9cc29891.pdf
https://www.time4math.ru/_files/ugd/3fbc02_b95cbf5082a24e3caf1a108a9cc29891.pdf
https://www.time4math.ru/_files/ugd/3fbc02_5cb93d0589bb44cda32f6833522f31f7.pdf
https://www.time4math.ru/_files/ugd/3fbc02_5cb93d0589bb44cda32f6833522f31f7.pdf
https://www.time4math.ru/_files/ugd/3fbc02_5cb93d0589bb44cda32f6833522f31f7.pdf
https://www.time4math.ru/_files/ugd/3fbc02_5cb93d0589bb44cda32f6833522f31f7.pdf
https://www.time4math.ru/_files/ugd/3fbc02_5cb93d0589bb44cda32f6833522f31f7.pdf

6.6. |JIMHEHHDI 1 HKCIIOHEHIHATBHBIN POCT. 1 PaccmarpuBaTh npuMepsbl NMPOLECCOB M SIBJIEHHMI U3 peaibHOM
)KU3HU, WUTIOCTPUPYIOIIHNE H3MEHEHHE B apudMETUIECKOU
MIPOTPECCUU, B TE€OMETPHUUECKON Iporpeccuu; HU300pakaTh
6.7. | CnoxHBIE IPOLICHTBL. 2 COOTBETCTBYIOIIME 3aBUCUMOCTH I'papUIECKH.
KOHTpOHBHaH pa60TaN95 Pemarn 3aJavYM, CBA3aHHBIC C YHCJIIOBBIMH IIOCJIICOAOBATCIIb-
HOCTSIMH, B TOM YHCJI€ 3aJlayd U3 pPEaJIbHOU KHU3HU C HC-
MOJIb30BaHUEM LHMQPPOBBIX TEXHOJOTUH (IJIEKTPOHHBIX Tab-
UL, TpadUIeCcKOro KaabKyJsiTopa U T.II.).
Hroro no pasaeny: 15

Pa3gen 7.1loBTOopenune, 00001eHne, CHCTEeMATH3allUs 3HAHU

- OnepupoBaTh MOHATHSAMH. MHOXXECTBO, TOAMHOYKECTBO, OIICPAIIMH HaL
71| Huena u BULI'—IHCHeH“;i (sammce, cpas 6 MHO)I{)(CETBaMI/I; HCIOJIB30BaTh Tpadudeckoe HpC,E[CTaBJIeHI/ICpMHO)KCCTB
HCEHUEC, ICUCTBUA C ACHUCTBUTCIIbHBIMH o
IS OTIMCAaHUs PEaJIbHBIX MPOIIECCOB W SBICHUM, MPHU PEHICHUHU 3aJad U3
4yuCcJIaMHW, YUCJIOBas IpsiMasi; MpoIieH- APYTUX y4eGHBIX IIPEIMETOB.
Thl, OTHOIICHMSI, IIPOIIOPLHH; OKPYTI- AKTyaJM3upoOBaTh TEPMHUHOJIOTHIO M OCHOBHBbIE JeHCTBHsI, CBSI3aHHBIE C
JICHUC, HpI/I6HI/I}KeHI/Ie, OLICHKA, peme_ YUCJIAMHU. HATypaJbHOC 4YMCIIO, IPOCTOC M COCTAaBHOC 4YHCIIA, ACIHMMOCTb
HHe TEKCTOBBIX 3a/1a4 apudpMeTHye- HATYPAILHBIX MHCENl, NPU3HAKH JEIMMOCTH, LENOE HHCIIO, MOAYyIb HHCIa,
OOBIKHOBCHHAs U JCCIATUYHAS IPOOH, CTAHIAPTHBIN BHJ YHCIa, apupMeTHIe-
CKHM CIIOCOOOM) CKMU KBaJpaTHBINA KOPEHb.
BpInoJiHATH AeiicTBHUSI, CPABHUBATH M YHNOPS/I0YMBATH YHCIIA, TIPEACTABISAThH
YHCIia Ha KOOPJIMHATHOU MPSMOU, OKPYTJISATh UYHUCIIA; BHIMOJHATH NPUKHAKY
M OIIEHKY Pe3yJIbTaTa BHIYHUCICHUM.
Pemath TeKCTOBBIE 32424l apUPMETHUSCKUM criocoboM. Pemats mpakTu-
YecKHe 3a/1a4M, COJeprKalllHe MPOISHTHI, I0JH, YaCTH, BEIpaXKAIOIIHE 3aBH-
CUMOCTH: CKOPOCTh — BpEMsI — pPacCTOSIHUE, I[eHAa — KOJWYSCTBO —
CTOUMOCTB, 00BEM pabOThl — BpeMs — NOPOU3BOJUTEIIFHOCTh TPyHa.
7.2. A.J]l"eﬁpal/l‘JECKl/le BbIPAKCHUS (npeo6pa3o— 6 OnepupoBarh MOHITUSIMU: CTEIICHb C IIEJIBIM ITOKa3aTejieM, apI/I(bMeTI/Iqe-

BaHHUE aJireOpanyecKux BbIpaKEHUH, 10-
yCTHUMBbIE€ 3HAUYCHUS )

CKMH KBaJIpaTHBIM KOpPEHb, MHOTOYJIEH, ajredpanmyeckasl IpoOb, TOXKJe-
CTBO.

BbINOJHATL OCHOBHBIE JAeWCTBUSI: BBIMOJHATH pacu€Thl 10 (dopMmyiiam,
npeoOpa3oBBIBATH IEJbIe, APOOHO-PAMOHAIBHBIC BBIPAKEHUSI U BhIpake-
HUS C KOPHSIMH, peaIn30BbIBATh Pa3JI0KEHUE MHOTO4YJI€eHa HA MHOXXHUTEJIH,
B TOM YHCJI€ C UCIOJb30BaHUEM (POpMYJT pa3HOCTH KBaJApaTOB U KBaJpara
CyYMMBbI U Pa3HOCTH; HAXOJAUTh HOIyCTUMBIE 3HAYEHUs INEPEMEHHBIX I
JAPOOHO-paIlHOHAIILHBIX BBIPAKCHUHN, KOPHEH.

1)https://www.ti
me4math.ru/oge/
2) https://uchi.ru
3)
https://oge.sdamg
ia.ru

4)
https://math100.r
u/ogenew



https://www.time4math.ru/oge
https://www.time4math.ru/oge
https://uchi.ru/
https://oge.sdamgia.ru/
https://oge.sdamgia.ru/
https://math100.ru/ogenew
https://math100.ru/ogenew

7.3. dynkuuu (IIOCTPOCHUE, CBOMCTBA U3Y- 6 OmnepupoBath NMOHATUSAMHU: GYHKIUSA, TpaduK (GYHKIUU, HyIU (yHK-
YeHHBIX (PYHKIMIA; rpadHuecKkoe perieHue I[IUH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEKYTKH BO3pacTaHUsl, yObI-
Z BaHUsI, HANOOJIbIIICE U HANMCHBIIIEE 3HAYCHUS (DYHKIIHH.
YPaBHEHUU U UX CUCTEM) Ananmen 6 o .
poBaTh, CPaBHUBATH, 00CYKAATh CBOWCTBA (PYHKIUH, CTPOUTH HX
KonTpoanHasi padora Neb6 rpadukm.
OnepupoBaTb NOHATHSMU: NpsiMasi MPONOPLHOHAIBHOCTh, OOpaTHas Ipo-
MMOPIIUOHAIIFHOCTD, TUHEHHAsT QYHKIN, KBaApaTHdHas QyHKOUs, mapabo-
J1a, TunepooIa.
Hcnoab3oBarh rpapuku 1J1s1 ONpeaeeHus] CBOMCTB, IIPOLIECCOB U 3aBU-
CUMOCTEM, JUIsl PelIeHUs 3a7a4d 13 JAPYIUX YUeOHBIX MPEIAMETOB U Peaib-
Hroro mo pazneny: 18
OBIIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME| 102




PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«T'EOMETPHUS» 7-9 KITACCbI

HOEJHN N3YYEHUSA YYEBHOI'O KYPCA "I'EOMETPUSA"

«MareMaTHKy yXKe 3aT€M y4UTb HAJ0, YTO OHA YM B IOPSAJOK IIPUBOAUTY, — IUCAJ BEITUKUN
pycckuii yuensii Muxaun BacunbeBud JlomoHOCOB. M B 3TOM COCTOUT OJIHA U3 JIBYX IieJielt o0ydeHus
re€OMETPUM KaK COCTAaBHOM 4YacTH MaTEMaTHKU B ILIKOJE. DTON LIEU COOTBETCTBYET JI0Ka3aTeabHast
JMHUA NpenojaBanus reomerpun. Cinenys nNpeacTaBlIeHHON padouell mporpaMmme, HaulHas ¢ CEJbMO-
ro Kjlacca Ha ypoKax reoMeTpuu OOydarolMICS YyUUTCS IPOBOAMTH JI0OKA3aTEIbHBIE PAacCyXICHUS,
CTPOMUTH JIOTUYECKUE YMO3AKIKOYECHHUs, JOKA3bIBATh UCTUHHBIC YTBEPKIEHUS U CTPOUTH KOHTPIIPUME-
PBI K JIOXKHBIM, IIPOBOJMUTH PACCYKAECHUS OT «IIPOTHUBHOIO», OTJIMYATh CBOWCTBA OT NMPH3HAKOB, (op-
MYJMpOBaTh OOpaTHbIE YTBEPXKACHUS. YUEHUK, OBIAJEBILINN UCKYCCTBOM paccykaaTb, OyneT npume-
HSATB €r0 U B OKPY’KAIOLIEH KU3HHU.

Kaxk nucan reomerp u negaror Urope ®@enoposud llapeirus, «roasmMu, NOHUMAIOIKAMU, YTO
TaKoe JJ0Ka3aTelbCTBO, TPYAHO U J1aK€ HEBO3MOXKHO MAHHUITYJIUpOBaTh». I B 3TOM COCTOUT Ba)KHOE
BOCIIUTATEJIbHOE 3HAUEHUE U3YyUEHUSI TEOMETPUH, IIPUCYILIEE UMEHHO OTE€YECTBEHHOW MaTEMaTHUECKON
mKoje. BMecTe ¢ TeM aBTOpPBI MPOTPaMMBI MPEIOCTEPEra0T YUUTelNlsl OT U3JIMIIHEro (hopMain3Mma,
0cOOEHHO B OTHOILLIEHUU HayaJl U OCHOBaHUH reomerpun. @panuy3ckuit Mmarematuk JKan J[pegoHHE 110
3TOMY MOBOJY BbICKa3aJicsl Tak: «YTo KacaeTcs AeTUMKAaTHOM MpoOJIeMbl BBEJCHHUS «aKCHOMY», TO MHE
Ka)XeTcsl, 4TO Ha MEPBBIX MOPaxX HYHO BOOOILE U30eraTb MPOU3HOCUTH caMo 3TO ci10Bo. C Apyroi xe
CTOPOHBI, HE CJIEYeT yIYyCKAaTh HU OJHOM BO3MOXHOCTH JaBaTh IPUMEPHI JOTUYECKUX 3aKIIIOUEHUH,
KOTOpBIE€ KyJa B OOJbILIEH Mepe, YeM HJIes aKCUOM, SIBJISIIOTCS UCTUHHBIMHM U €IMHCTBEHHBIMU JBUTa-
TEJISIMU MAaTEMaTUYECKOTO MBIIIIJICHUS.

Bropoii nenbio n3ydeHus reoMeTpuH SBJISETCS] UCHOIb30BaHUE €€ KaK MHCTPYMEHTa IpH pe-
IIEHUH KaK MaTeMaTU4YEeCKUX, TaK U MPAKTUYECKUX 3aJay, BCTPEUaIOLIUXCcs B peaabHOU KHU3HU. OKOH-
YUBIIUI KypC F€OMETPUH IIKOJIbHUK J0JKEH ObITh B COCTOSIHUHM OINPENEIUTh FeOMETPUIECKyIo (ury-
py, onmcarh CIOBaMM JIaHHBIM 4epTEK WM PUCYHOK, HaWTH IUIONIA/b 3€MEJIBHOIO y4acTKa, Paccuu-
TaTh HEOOXOAMMYIO JJIMHY ONTOBOJIOKOHHOTO Ka0ensi Wiu TpeOyeMble pa3Mephl rapaxa /sl aBTOMO-
Ouis. OTOMY COOTBETCTBYET BTOpasi, BEIYMCIUTENbHAS JUHUS B U3YYEHUU F€OMETpUH B IIKoJje. JlaH-
Has MPaKTUYECKas JINHUSA SBISIETCS HE MEHEE Ba)KHOH, ueM nepBas. EméE [Inaton npegnuceiBai, uTo-
Obl «rpakaane IIpekpacHoro roposa HU B KOEM CIy4yae HE OCTaBJIsUIM F€OMETPHIO, BElb HEMAJIOBAKHO
nake Mo0OYHOE e€ MPUMEHEHNE — B BOCHHOM JIeJi€ J1a, BIPOYEM, U BO BCEX HayKaX — JUIsl JIydILEero
UX YCBOEHHUS: MBI B€/lb 3HaeM, Kakasi OECKOHEYHasi pa3HHUIla CYIIECTBYET MEX/Iy YEJIOBEKOM MpUYacT-
HBIM K T€OMETPHUH U HENPUYACTHBIM». JlJI 3TOr0 yUUTENI0 peKOMEHAyeTCs MoAOUpaTh 3a4a4u Mpak-
TUYECKOTO XapaKTepa JUlsl pacCMaTpPUBAEMbIX TEM, YUUTh JI€TEN CTPOUTh MAaTEMATUUYECKUE MOJIEIH Pe-
QJIbHBIX JKU3HEHHBIX CUTYallUuH, TPOBOJAUTH BBIYMCIECHUS U OLICHUBATh aJIeKBaTHOCTh MOJIyYEHHOTO pe-
3ynbTara. KpaiiHe BaKHO NMOAYEPKUBATH CBS3M I'€OMETPUM C APYTMMHU IpEeIMETaMH, MOTHBHUPOBATh
UCIOJIb30BAHUE ONpPEAETICHUsI T€OMETPUUYECKUX (UTYp U MOHATUH, AEMOHCTPUPOBATH MPUMEHEHUE
MOJIyYEHHBIX YMEHHUI B (pU3MKe U TeXHHKE. DTU CBA3M Hambosee SPKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuyeckue cooTHOIEHUD», «Metoa koopauHaT» u «Teopema [Tudaropay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yyeOHOMY M1aHy B 7—9 Kjaccax u3ydaercs yueOHbIH Kype «['eomeTpus», KOTOpbIN
BKJIIOYAET CJIeyIOIe OCHOBHBIE pa3zelbl coaepkanus: «I'eomerpuyeckre GUrypsl 1 UX CBOHCTBAY,
«M3mepeHne reoMeTpUUECKUX BEIMUNHY, a TaKKe «JleKkapToBbI KOOpIMHATHI Ha MJIOCKOCTHY, «Bekro-
pBD», «/IBrkeHus mnockoctn» u «lIpeodpazoBaHust Mo100us.



VY4eOHbIil TIIaH MpeycMaTpUBaET U3yueHHe FreOMETpUH Ha 0a30BOM YpOBHE, UCXOAS U3 HE Me-
Hee 68 yueOHBIX 4acoB B y4eOHOM T'OJTy, BCETO 3a TpH Tojia o0ydueHus: — He MeHee 204 JacoB.

COAEPXAHUE YYEBHOI'O KYPCA "I'EOMETPUSA"

7 KJIACC

Hauanbpubie nonstusa reomerpun. Touka, npsimasi, OTpe30K, Jiyd. Yroia. Buasl yrinos. Bepru-
KaJIbHblE M CMEXHbIE yribl. buccekrpuca yria. Jlomanas, MHOroyronbHuk. IlapamiensHocTs U niep-
NEHAUKYJISIPHOCTD IPSIMbIX.

Cummerpuunbie ¢purypbl. OCHOBHBIE CBOMCTBAa 0CEBOM cUMMeTpHH. [Ipumepsl cUMMeETpUu B
OKpY’KalolleM MUpe.

OCHOBHBIE TIOCTPOEHUS C MOMOUIbIO LUPKYJIS U juHedku. TpeyronbHuk. BeicoTta, menuana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOGe1peHHBIN U paBHOCTOPOHHUI TpeyroibHUKU. HepaBeHCTBO TpeyroyibHUKA.

CBolicTBa U NPU3HAKK PaBHOOEIPEHHOIO TpeyroyibHUKa. [Ipu3Haku paBeHCTBa TPEYTOJIbHUKOB.

CBolicTBa U IpU3HAKU NapauieabHBIX OpsMbIX. CyMMa yIjioB TpeyrojibHUKa. BHelHue yrisl
TPEYroJbHUKA.

[TpstmoyronbHbIN TpeyroyibHUK. CBOWCTBO MEIMAHBl MPSIMOYTOJIBHOIO TPEYroJIbHUKA, IIPOBE-
NEHHOM K runotenyse. [Ipu3Haku paBeHCTBa MPSIMOYTOJIBHBIX TPEYroJbHUKOB. IIpsMoyronbHbIil Tpe-
YTOJIBHUK € yriioM B 30°.

HepaBeHcTBa B reoMeTpUn: HEPABEHCTBO TPEYroJbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOMU, T€O-
pema o 6oJbleM yrie U 6oiblIeil cTopoHe TpeyroiabHUKA. [lepneHuKysp u HaKJIOHHAs.

['eomeTprueckoe mMecTo Touek. buccekrpuca yria u cepeIuHHBIA MEPHEHAUKYISP K OTPE3KY
KaK F€OMETPUYECKHE MECTA TOYEK.

OKpy’KHOCTb U KpYT, XOpJia U JTUaMeTp, UX CBOMCTBA. B3anMHoe pacnoyioskeHrne OKpyHOCTU U
MIPSAIMOM.

KacarenbHas u cexymas K okpy>kHOCTH. OKpY’>KHOCTb, BIIMCaHHasl B yroi. BnucanHas u onu-
CaHHasi OKPY’KHOCTH TPEYTOJIbHUKA.

8 KUIACC

YeroipéxyronpHuku. [lapannenorpamMM, ero npu3Haku u cBoicTBa. YacTHbIE ciiydyau napasie-
JIOTpaMMOB (IIPSIMOYTOJIbHUK, pOMO, KBajipaT), UX MPU3HAKU U cBoiicTBa. Tpanenus, paBHOOOKas Tpa-
nenusi, €€ cBoMcTBa U Npu3Haku. [IpsiMoyronbHas Tpaneuus.

Meron ynBoenusi meauansbl. LlentpanbHas cummerpus. Teopema Daneca U TeopeMa 0 mpomnop-
LMOHAJIbHBIX OTPE3KaX.

CpenHue TMHUM TpeyrojbHUKA U Tpanenuu. L{enTp Macc TpeyroibHuKa.

[TonoOue TpeyrosbHUKOB, KOdpuIHeHT noxodus. [Ipu3zHaku nmomodus TpeyronbHUKOB. [Ipu-
MEHEHHE MOJ00Ms TPH PELICHUH PAKTUYECKUX 3a/1ay.

CoiicTBa momianeit reomerpuueckux ¢puryp. @opmyssl Ui MIOMAAN TPEYTOJIbHUKA, Mapai-
jenorpaMma, pom6a u Tpaneuuu. OTHOIIEHHUE TUIOMIAAeH OJOOHBIX (QUTyD.

Boruncnenue miomazeil TpeyroJsHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema [Iudaropa. Ilpumenenue reopems! [udaropa npu pemieHny npakTUUYECKUX 3a1a4.

CuHyc, KOCUHYC, TAHT€HC OCTPOTO yrIjla MPSMOYTOJbHOTO TpeyrojbHuKa. OCHOBHOE TPUTOHO-
METpUUYECKOE TOXIeCTBO. TpuroHoMmerpuueckue GyHkuu yrios B 30°, 45° u 60°.

BrnvcanHbIE M IEHTPANIBHBIE YTJIbI, YTOJ MEXY KacaTeJIbHOM U XOpAOH. YTJIbl MEXIy XOpJaMu
U CeKylMMH. BriricaHHbIE U ONKCaHHBIE YETHIPEXYTOJbHUKN. B3anMHOE pacrnonoxeHue JByX OKpYyX-
Hocreil. Kacanme okpyxnocreil. O01mune KacaTtenbHble K JBYM OKPY>KHOCTSIM.



9 KJIACC
Cunyc, kocunyc, tTaureHc yriaoB ot 0 mo 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
®opmyJibl IPUBEACHUS.

Pemenue TpeyroapHukoB. TeopeMa KOCHHYCOB M T€OpeMa CHHYCOB. PelieHue npakTHUeCKuX
3aJ]a4u C UCHOJIb30BAaHUEM TEOPEMBbI KOCUHYCOB U TEOPEMbI CUHYCOB.

IIpeoOpa3oBanue nopodus. Ilogobre cOOTBETCTBEHHBIX HIEMEHTOB.

Teopema 0 npou3BeI€HUN OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEIECHUH OTPE3KOB CEKYIIUX, TE€O-
pema o KBaJpare KacaTelbHOM.

BexkTop, anuHa (MOIyJb) BEKTOpa, COHANPABICHHBIE BEKTOPHI, IPOTUBOIOJIOXKHO HAIpPaBJIECH-
HbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONIEPALIMU HaJ BeKTopamu. Pasnoxe-
HUE BEKTOpa I10 JBYM HEKOJUIMHEAapHbIM BekTopaM. KoopaunaTsl BekTopa. CKalsipHOE IPOU3BEAECHUE
BEKTOPOB, IPUMEHEHHE AJIS1 HAXOXKIECHUS JIUIUH U YIJIOB.

JlekapTOBbI KOOPJIMHATHI Ha IUIOCKOCTH. YPaBHEHUS NMPSAMON U OKPYKHOCTH B KOOpJIMHATaXx,
nepeceueHue OKpyKHOCTEH U NpsAMbIX. MeTo1 KOOpAMHAT U €ro MpUMEHEHHE.

[IpaBunabHBIE MHOTOYTOJILHUKY. JlTMHA OKpYyKHOCTH. ['pajsycHas u pajuaHHas Mepa yria, Bbl-
YUCJIEHUE JUIMH OYT OKpYyKHOCTeH. [inomane kpyra, CEKTopa, CEerMeHTa.

JIBYDKEHMSI TUIOCKOCTH M BHYTPEHHHE CUMMETPHUH QUTyp (3JeMeHTapHbIe peacTaBineHus). [1a-
pamnensHbId nepenoc. [1oBopoT.



INVIAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIbTATbBI
OcBoenne yyeOHoro xypca «I'eoMeTpusi» J0OIKHO 0OecreunBaTh JOCTH)KEHHE Ha YPOBHE OC-

HOBHOTO 00IIero 00pa3oBaHUs CISAYIONIUX JIMYHOCTHBIX, METAIIPEIMETHBIX U TIPEIMETHBIX 00pa3oBa-

TEJIbHBIX PE3YJIBTATOB:

JIMYHOCTHBIE PE3YJIBTATHI
JInuHOCTHBIE pe3yJbTaThl OCBOCHMS IporpaMMbl yueOHOTro Kypca «['eoMerpus» xapakTepusy-

IOTCA:

IIarproTnyeckoe BOCIMTAHHUE:
IIPOSIBJIEGHUEM MHTEpECA K IPOILUIOMY M HACTOSILIEMY POCCUNCKON MAaT€MaTUKH, [IEHHOCTHBIM OT-
HOIIEHUEM K JOCTUKEHUSAM POCCUUCKUX MAaTEMAaTUKOB U POCCUICKON MAaTeMaTUYeCKOW MIKOJIbI, K
MCIIOJIb30BAHUIO ATUX JOCTUKEHUM B IPYTHX HayKaX U MPUKIATHBIX cepax.
I'paxnanckoe U 1yXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TFOTOBHOCTBIO K BBIIIOJIHEHUIO O0SI3aHHOCTEN Ipa)KAaHWHA U pealu3aliy ero npas, MpeicTaBiie-
HUEM O MaTeMaTHYeCKHX OCHOBaX ()YHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD, SIBICHUU, MPOILIE-
Iyp TpakIaHCKOTO 0011ecTBa (BRIOOPHI, OIPOCHI U TIP.);
TFOTOBHOCTBIO K OOCYXJECHUIO 3TUYECKUX IPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MHPHUMEHEHUEM
JOCTH)KEHHI HayKH, OCO3HAHMEM Ba)KHOCTH MOPAJIbHO-3TUYECKUX MPUHLIMIIOB B ACSATEIbHOCTH
Y4EHOTO.

TpyaoBoe Bocniutanue:
YCTaHOBKOW Ha aKTMBHOE Y4aCTUE B PELICHUM NMPAKTUYECKUX 337a4 MaTeMaTUUYECKON HaIlpaBlI€H-
HOCTH, OCO3HAHHEM Ba)KHOCTH MATEMaTUYECKOTo 0Opa3oBaHUs Ha MPOTSHKEHUU BCEH SKU3HH IS
yCIENHOH MpodeccuOHANbHOM 1eATEeIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUIA;
OCO3HAaHHBIM BBIOOPOM U MOCTPOEHUEM HMHIMBUIYaJbHOW TPAEKTOPHH OOpa30BaHUS M >KU3HEH-
HBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEN.

JCTeTHYeCKoe BOCIIUTaHHE:
CIOCOOHOCTBIO K 3MOILMOHAJIBHOMY M 3CTETHMUECKOMY BOCHPHUSATHIO MAaTEMAaTUYECKUX OOBEKTOB,
3a/1a4, peLICHNUN, PaCCyKICHUN;
YMEHHIO BUAECTh MaTEMaTUUECKUE 3aKOHOMEPHOCTH B HCKYCCTBE.

IleHHOCTH HAYYHOI'O MO3HAHMSA:
OpHUEHTAaIlMeN B JAEeSITeIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAyUYHBIX MpEACTaBIeHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS YeJIOBEKa, MPUPOJbl M OOILIecTBa, MOHMMAHHWEM MaTeMaTH4ecKOH
HAYKH Kak c(epbl YeIOBEUECKON esITeIbHOCTH, ITANOB €€ pa3BUTHUS M 3HAUUMOCTH JUIsl pa3BUTHUS
LMBUJIN3ALUY;
OBJIaJICHHEM SI3BIKOM MaTEMaTHKU U MaTeMaTUYECKON KyJIbTYpOH KaK CpEJCTBOM MO3HAHUS MHPA;
OBJIAZICHUEM NTPOCTENIIMMH HaBBIKAMU HCCIIE0BATENBCKON AESATEIbHOCTH.

Pusnyeckoe BOCHUTAHNE, (POPMUPOBAHHE KYJIbTYPHI 310POBbSl M IMOLIMOHAJIBHOIO 0J1a-

romoJyvuus:

TOTOBHOCTHIO TIPUMEHSATh MAaTEMaTUYECKUE 3HAHUS B MHTEPECAX CBOETO 370POBBS, BEACHHS 3]10-
poBOro o0pasa KU3HU (30POBOE MUTAHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATHI U OTABIXA, PEry-
nsipHast pU3ndecKass akTHBHOCTH);
c(hOpMHUPOBAHHOCTHIO HaBBIKa pedICKCHH, TPU3HAHUEM CBOETO TpaBa Ha OMMUOKY M TAKOTO Ke
rpaBa Jpyroro 4yejaoBeKa.

JKO0JI0TrHYEeCKOe BOCIIUTAHHE:
OpHUEHTAaIllel Ha MPUMEHEHHe MaTeMaTHYeCKUX 3HAHUU Ui pelIeHus 3a/1ad B 00JacTh COXpaH-
HOCTH OKpY>Karolleil cpejbl, MJIaHUPOBAHUS MOCTYNKOB M OLEHKH UX BO3MOXHBIX MOCIEACTBUN
JUISL OKPY KAIOLLIEH Cpeibl;
OCO3HaHHEM TT100aJIbHOTO XapaKTepa dKOJOTHUYECKUX MPOo0JieM U MyTel UX pelIeHusl.



JIMYHOCTHBIE pPe3yJbTaThl, 00ecredyuBaOIMe AJANTANNIO 00y4aKIIerocsi K U3MeHSI0-
IUMCS YCJIOBUSIM COIMAJIbHON U IPUPOAHON Cpebl:

— TOTOBHOCTBIO K JICUCTBUSIM B YCIOBUAX HEOMNPENEIEHHOCTH, IIOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4epe3 MPAKTUYECKYIO ACSITEIbHOCTb, B TOM YHUCIE YMEHHE YUUTHCSA Y JAPYTUX
TOJeH, PHOOpeTaTh B COBMECTHOW JCSITEILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIUU W3
OTBITA JPYTHUX;

—  HEeoO0XOAMMOCTBIO B (POPMHPOBAHUH HOBBIX 3HAHUMU, B TOM 4HcCIie (POPMYIUPOBATH UJIEH, IOHSATHS,
TUIOTE3bl 00 00BbEKTaxX M SBJICHUSIX, B TOM YHCJIE paHee He M3BECTHBIX, OCO3HABaTh JACPUIIUTHI
COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

— CHOCOOHOCTBHIO OCO3HaBaTh CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIHIO KaK
BBI30B, TPEOYIOMIMI KOHTPMEpP, KOPPEKTUPOBATh IPHHUMAEMBIC PEIICHUSI U ACUCTBUS, (HOpMyITH-
pOBaTh U OIICHUBATH PUCKHU U MOCIEICTBUS, POPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATbBI

MerarnpeamMeTHbIe pe3yJbTaThl OCBOCHHS MPOrpaMMbl yueOHOro Kypca «I eomeTpus» xapakrte-
PU3YIOTCSI OBJIAZICHUEM VHUBEPCANbHLIMU NOZHABAMENbHBIMU OClCMBUAMU, YHUBEPCATIbHBIMU KOMMY-
HUKAMUBHBIMU OCUCMBUAMU U YHUBEPCAIbHLIMU PEYIAMUSHBIMU OeliCIEUAMU.

1) Vuueepcanvhvie no3nasamensHwvle Oelicmsus obecneyugarom gopmuposanue 6a308bixX KO-
CHUMUBHBIX NPOYECCO8, 00yYaIowuUxcs (0c8oeHue Memooo8 NOSHAHUS OKPYICAIOULe20 MUpa, npumeHe-
HUe J102UHeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3zoBble Jloruyeckue aeiicTBUA:

— BBISIBJIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKKM MATEMATHYECKUX OOBEKTOB, IMOHSTHUH,
OTHOIICHUN MEXIY MOHATHSAMU; (HOPMYIHPOBATH OMPEICIICHUS MMOHSATHI; yCTaHABIUBAThL CYIIle-
CTBEHHBIN NMpU3HAK KiIacCU(UKAIIMU, OCHOBAHUS JIJIs1 0OOOIIEHUSI U CPABHEHU S, KPUTEPUH TTPOBO-
JUMOTO aHaJIN3a;

— BOCIPUHUMATh, (OPMYIUPOBATH U MPEOOPa30BHIBATH CYXKIACHHS: YTBEPAUTEIbHBIE U OTpHUIIA-
TeNbHbBIE, CTUHUYHBIE, YACTHBIE U 00IIKe; YCIOBHBIE;

— BBISIBJIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpeUHs B (akTax, JaHHBIX,
HaOIIOJICHUSAX U YTBEPXKIACHUSX; MPeJIaraTh KPUTEPUH JJI BBISIBJICHUSI 3aKOHOMEPHOCTEH U TIPO-
THBOPEYML;

— JIenaTh BBIBOJBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTHUKH, JEIYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIO-
YEHUM, YMO3aKJIFOUEHUH 110 aHAJIOTUU;

— pa3bupaTh AOKa3aTeNbCTBA MAaTEMaTHYECKHX YTBEPKICHHH (TMpsMble M OT MPOTHBHOIO), IPOBO-
JUTH CAMOCTOSITENIbHO HECIOXKHBIE TOKA3aTeNbCTBA MAaTeMaTUYECKUX (DaKTOB, BHICTPAUBATh apry-
MEHTAIIUIO, PUBOJANUTH MIPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

— BBIOMpaTh cocod perneHusi yueOHON 3a/auyn (CpaBHUBATh HECKOJIHKO BAPHAHTOB PEIICHUS, BbI-
O6upath HanboJiee NOIXOIAIIMM ¢ yUETOM CaMOCTOSTENBHO BbIIEJICHHBIX KPUTEPHEB).

BazoBble uccienoBarenbckme JeidCTBUS:

—  HCHOJb30BaTh BOIMPOCHI KaK MCCIEA0BATEIbCKUN HHCTPYMEHT MO3HAHUS; (GOPMYIHpPOBaTh BOIPO-
Chl, (PMKCHUPYIOIINE MTPOTUBOpPEUHE, MPOOIEMY, CAMOCTOSITENIbHO YCTaHABIMBATh UCKOMOE U JIaH-
HOe, GOPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBAThH CBOIO MMO3HITNIO, MHEHHUE;

— TPOBOJAUTH MO CAMOCTOSITENIBHO COCTABIEHHOMY IIJIaHY HECIIOKHBIM IKCHEPUMEHT, HEOOJbIIOe
UCCIIeIOBAaHNE IO YCTAHOBJIEHUIO 0COOEHHOCTEH MaTeMaTHYecKoro 0o0beKTa, 3aBUCUMOCTEH 00b-
€KTOB MEXTy COOOMH

—  CaMOCTOSATENHHO (HOPMYIUPOBATh 000OIIEHNUS U BBIBOJBI IO pe3yiIbTaTaM MPOBEAEHHOTO HAOIIO-
JICHUsI, UCCIIEJOBAHMSI, OLIEHUBATh JOCTOBEPHOCTh MOJYUYEHHBIX PE3yJbTaTOB, BHIBOJOB U 0000-
IICHUI;



— TPOTHO3UPOBATH BO3MOKHOE PA3BUTHE MPOIIECCa, @ TAKKE BBIIBUTATh MPEIMOIOKEHUS O €ro pas-

BUTHHU B HOBBIX YCIIOBHUSX.
Padora ¢ undopmanmueii:

—  BBISIBJIATH HEJJOCTATOYHOCTH U U30BITOYHOCTh HH(POPMAIINH, TAaHHBIX, HEOOXOIUMBIX JJIsl PEIICHUS
3a/1a4u;

— BBIOMpaTh, aHATU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh MHGOPMAIIUIO PA3TUYHBIX
BUJIOB U (DOPM MpeACTaBICHUS;

— BbIOMparh hopMy npeacTaBieHUS UHPOPMALMK U UIUTIOCTPUPOBATH pelIaeMble 33/1a4d CXeMaMH,
JauarpaMMmamu, HHOM rpadukoil 1 uX KOMOMHALMSIMY;

— OIICHMBATh HAIEKHOCTh MH(DOPMAIIMH IO KPUTEPHSIM, TIPEUIOKCHHBIM YIUTEIEM WA CPOPMYITHU-
POBaHHBIM CAMOCTOSITEIBHO.

2) YHusepcanvhvlie KOMMYHUKAMUGHbBLE Oelicmsusi 0becneuusaiom chopmMuposaHHOCms Co-
YUATBHBIX HABLIKO8 0OVUAIOUWUXCSL.
Oo0menne:

— BOCIPUHUMATh U (POPMYITUPOBATH CYXKICHHS B COOTBETCTBHM C YCIOBUSIMHU M LIETSIMU OOIICHHUS,
SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M MUCHMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHHMSI 110 XO/1y PelIeHHs 33/1a4i, KOMMEHTHUPOBATh MOJyUYEeHHBIN pe3ybTaT;

— B X0JIe 00CYX/IEHUS 33a7]aBaTh BOIPOCHI IO CYIIECTBY 00CYKAaeMOM TeMBbI, TPOOIEMBI, pelraeMon
3a/la4M, BHICKA3bIBaTh HJICH, HAIICJICHHBIC HA MOWCK PEIICHHS; COTIOCTABIISTh CBOU CYXJICHHUS C
CYKICHHUSIMH JPYTHX YYaCTHUKOB JWajora, oOHapyXHBaTh pa3jMdde M CXOJCTBO IO3WUIUN; B
KOPPEKTHOH Gopme (HOpMyITHpPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

— TPEICTaBIATH PEe3yJIbTaThl PELICHUS 3a7aud, SKCIEPUMEHTa, UCCIEA0BaHUs, IPOEKTa; CaMOCTOsI-
TeJIbHO BbIOUpaTh (pOpMAT BHICTYIUICHHS C YYETOM 3aj]jad IMPE3eHTAUU U OCOOEHHOCTEH ayIuTo-
pumn.

CoTpyaHnuecTBo:

— TIOHMMATh W UCIOJ30BaTh MIPEHMYIICCTBA KOMAHTHOW ¥ HHIUBUyaJTbHOW PabOTHI MIPH PEIICHUH
y4eOHBIX MATEMATHYECKUX 337124,

— TPUHAMATH IIeJIb COBMECTHOHM JIEATEIHHOCTH, IUIAHUPOBATh OPraHU3AINI0 COBMECTHOW padOTHI,
pacnpenensaTb BUAbI paboT, JOrOBapUBaTHCS, 00CYX)AATh MPOIECC U PE3yJIbTaT paboThl; 00001IaTh
MHEHUS HECKOJIbKHX JIIOJIEH;

— y4acTBOBaTh B IpyMNmoBbIX (hopMax paboTsl (00CYykIeHUsI, 0OMEH MHEHHSIMH, MO3TOBBIE IITYPMBI
u ap.);

—  BBINOJHATH CBOIO YacTh PabOTHl M KOOPAWHUPOBATH CBOM JIEHCTBUS C IPYTHMMH YI€HAMU KOMaH-
AbIL;

— OIICHWBaTh KAa4eCTBO CBOETO BKJAJa B OOIIMHA TPOAYKT IO KPHUTEPHUSIM, CHOPMYIUPOBAHHBIM
YYaCTHUKAMH B3aUMOJICHCTBHS.

3) Vuueepcanvnvie pecynamuenwvle Oeticmeus obecneuusarom Qopmuposanue cMblCl08blX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranu3anus:

—  CaMOCTOSITETTbHO COCTABJISITH IUIAH, AlTOPUTM PEIICHUS 3a/7a4yu (WU €ro 4acTh), BEIOUpATh CIIO-
co0 pemieHus ¢ y4€TOM UMEIOIINXCS PECYPCOB H COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATH BAPUAHTHI PEIICHHI ¢ yUETOM HOBOW MH(OpPMAIIHH.

CaMOKOHTPOJIBb:

— BIIQJIETh CIIOCOOAMHU CaMOTIPOBEPKH, CAMOKOHTPOJIS TIPOIIecca W pe3ysibTaTa PEelIeHuss MaTeMaTH-
YeCKOM 3aJ1a4H;

— TPeaBUICTHh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUH 33]]a4l, BHOCUTH KOPPEKTUBBI
B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENLCTB, HAMJICHHBIX OIIMOOK, BBISBICHHBIX TPYIHO-
CTeli;



— OIICHMBATh COOTBETCTBUE PE3YJIbTaTa JAESITEIbHOCTU IOCTABICHHOMN €N U YCIOBHIM, OOBSACHITH
NPUYUHBI JOCTHXKEHUS WIM HEIOCTHMIKECHHUS 1M, HaXOJUTh OLIMOKY, JaBaTh OLEHKY HpuoOpe-
TEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATDI
OcBoenne yuebHOro kypca «l'eoMerpus» Ha ypoBHE OCHOBHOI'O OOILEro oOpa3oBaHUs JT0JIXK-
HO o0ecrieunBaTh JOCTH)KEHHUE CIIEIYIOIUX IPEIMETHBIX 00pa30BaTeIbHbIX PE3YIbTATOB:
7 KJIACC

Pacrnio3HaBaTh U3yueHHbIE reoOMeTpudeckre (GUrypsl, OpeaesaTh UX B3aUMHOE PacIioyloKeHUe, N300-

pakaTb reoMeTpHUecKue (GUTypbl; BBIIOIHATh YEPTEXKHU 110 YCIOBUIO 3afauu. M3mepaTs nuHeliHble U

YIJIOBBIE BEJIMUMHBI. Pemars 3ajauu Ha BBIYMCIICHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenate rpyOyr0 OLIEHKY JIMHEWHBIX M YIJIOBBIX BEIMYMH MPEAMETOB B PEAIbHOM U3HU, pa3MepoB

MPUPOJHBIX 00BEKTOB. Pa3nuyare pa3mMepsl 3TUX 00BEKTOB MO MOPSAKY BEINYHHBI.

CTpouth 4epTeKU K FT€OMETPUUECKUM 3a/1adaM.

[losp30BaTbCs MPU3HAKAMU PAaBEHCTBA TPEYTOJIBHUKOB, UCIIOJIB30BATh IIPU3HAKU U CBOMCTBA PaBHO-

OepEeHHBIX TPEYTOJILHUKOB IIPH PELLICHUH 3ajiau.

IIpoBOAUTD JIOTMYECKUE PACCYKACHUS C UCIIOJIB30BAHUEM I€OMETPUUECKUX TEOPEM.

[losp30BaTbCs NMpPU3HAKAMU PAaBEHCTBA MPAMOYTOJIBHBIX TPEYTOJbHUKOB, CBOMCTBOM M€JUaHbl, IIPO-

BEJIEHHOM K TMIIOTEHY3€ IPSIMOYTOJBHOIO TPEYTOJIBHUKA, B PEIIEHUH T'€OMETPUYECKHUX 3a/1a4.

OmnpenensaTh NMapajuieIbHOCTh TPSMBIX C TOMOIIBIO YIJIOB, KOTOPHIE OOpa3yeT ¢ HHUMH CEKYyIIas.

OnpenensTh napajieIbHOCTb NMPSAMBIX C IIOMOILBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOM MpsAMOii

J10 TOYEK APYrOU MPSMOM.

Pemate 3a1aun Ha KiieT4aToi Oymare.

[IpoBOIUTH BBIYMCICHUS U HAXOAUTh YHCIOBbIE U OYKBEHHbIE 3HAUEHHUS YIJIOB B FEOMETPUUECKUX 3a-

Jayax C UCHOJIb30BAHUEM CyMMBI YIJIOB TPEYTrOJbHUKOB U MHOTOYTI'OJIBHHUKOB, CBOICTB YyIJOB, 00pa-

30BaHHBIX IIPH MEPECEUEHUN ABYX NapauIEIbHBIX NPSIMBIX CEKyIIeH. PemaTe npakTuueckue 3anadu

Ha HaxOJICHHE yTJIOB.

Brnanets MoHATHEM IeOMETPHYECKOr0 MECTa TOYEK. YMETh ONpEAENsATh OMCCEKTPUCY YIJIa M cepe-

JUHHBIN NEPIIEHIUKYJIISP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOUYEK.

@OopMyIMPOBATH ONPEIEIECHUS OKPYKHOCTH U KPYra, XOpAbl U IUAMETPA OKPYKHOCTH, IIOJIb30BaTHCS

UX CBOMCTBaMH. Y METh IPUMEHATH 3TH CBOWCTBA IIPU PEILIEHUH 3a7ay.

Biianers NOHATHEM OMMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYXKHOCTH, YMETh HaXOAUTh €€ LeHTp. [1ob-

30BaThCs (paKTaMH O TOM, YTO OMCCEKTPHUCHI YITIOB TPEYroJbHHUKA IepeceKaroTcs B OJHOM TOYKe, U O

TOM, 4TO CEPEIUHHBIE NEPIICHAUKYIIAPHI K CTOPOHAM TPEYTOJIbHUKA MIEPECEKAIOTCS B OJHON TOUKE.

Bianers moHsATHEM KacaTebHOW K OKPYXKHOCTH, ITOJIB30BATHCS TEOPEMOM O NMEPHEHIUKYIAPHOCTU

KacaTelnbHOU U paguyca, Ipo BEAEHHOTO K TOUKE KACAHU.

[Tonp30BaTbcsl MPOCTEHIIMMU TE€OMETPUYECKMMH HEPaBEHCTBA MM, NOHMMAaTh UX NPAKTUYECKUHN

CMBICII.

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKUE TOCTPOEHUS C TOMOILBIO [IUPKYJIS U TUHEHKH.

8 KVIACC

Pacnio3HaBaTh OCHOBHBIE BU/bI YETHIPEXYTOJIBHUKOB, X JJIEMEHTBHI, I10Jb30BATHCS UX CBOMCTBAMU

IIpU PELICHUN F€OMETPUUYECKHX 3a/1a4.

[TpuMeHATH CBOICTBA TOUKH MEpPECceUEeHUsI MeIMaH TPEeyroJbHUKA (LIEHTPa Macc) B PEIICHUH 3aj1au.

Biiamers nmoHsTHEM CpeHEW JTMHUM TPEYTrOJbHUKA M Tpaleluuy, IPUMEHATh UX CBOKWCTBA IPH pellle-

HHUH F€OMETPUUYECKHX 3a/1a4.

[Tonws3oBatbcst Teopemort Pasieca U TEOPEMON O MPOMOPLUUOHAIBHBIX OTpe3KaX, MPUMEHATh UX IS

pEILICHNs IPAKTUYECKUX 3aau.

[TpuMeHATH NPU3HAKH [TOJO0US TPEYTOIBHUKOB B PEIIEHUN TEOMETPUUECKUX 3a]1a4.



ITonp3oBatbes Teopemoit [Tudaropa ams pernieHns reoMeTpHUeCKUX U MpakTuyeckux 3agad.— Crpo-
UTh MAaTE€MaTHYECKYI0 MOJIENb B MPAKTUYECKUX 337auyaxX, CaMOCTOSITEIBHO AENaTh YEPTEX U Ha XO-
JUTh COOTBETCTBYIOLIUE JITUHBI.
Bnagers noHATHUSAMYU CHHYCA, KOCUHYCA U TAaHI€HCA OCTPOr0 yIJa MPSMOYIOJIbHOTO TPEyTrOIbHUKA.—
[1os1b30BaTbCsA STUMU MOHATUSA MU JUIS PELICHUS] IPAKTUYECKUX 3a1a4.
Bbruucnare (pa3auuHeIMU crioco0amM) IUIOIIAb TPEYTOJAbHUKA U IUIOMIAAM MHOTOYTIOJbHBIX (PUTYp
(mOB3YSICh, TJIe HEOOX0IUMO, KaJIbKYJISITOPOM).
[IpuMEHSTh OYy4YEHHBIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.
Biagets NOHATUAMYU BIMCAHHOTO U LEHTPAJIbHOTO yTJla, UCIIOJIB30BaTh TEOPEMBI O BIIMCAHHBIX YIJIAX,
yriax MEeXJIy XOpAaMHy (CEeKyLIUMH) U yIJIe MEXIy KacaTelbHON M XOpAOH MpHU pPEILIEHUH T'€OMETpH-
YEeCKUX 3a/1ad.
Bilaners NOHATHEM ONKMCAHHOIO YETHIPEXYTOJBHMKA, IIPUMEHATh CBOWCTBA ONMCAHHOIO YETBIPEX-
yroJIbHUKA IIPU PELICHUH 3a]1a4.
[IpuMeHsTh MOTyUYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTh MaTeMaTHYECKHE MOJENHN Ul 3ajad pe-
aJIbHOM JKU3HU M NMPOBOAUTH COOTBETCTBYIOIME BBIYMCICHUS C IPUMEHEHHEM I10J100Us U TPUTOHO-
MeTpuH (II0JIb3YsICh, T€ HEOOXOAUMO, KAJIbKYJISATOPOM).

9 KJIACC
3HaTh TPUTOHOMETPUUYECKHE (PYHKIIMU OCTPHIX YIJIOB, HAXOJAUThH C UX MOMOILBIO Pa3IMYHbIE 3JIEMEH-
ThI IIPSIMOYTOJIBHOI'O TPEYTOJIbHUKA («pelleHue MPSIMOYTOIbHBIX TPEYroJabHUKOBY). HaxonuTs (¢ mo-
MOILBIO KAJIBKYJISITOPA) JUIMHBI U YIJIbI ISl HETAOJIMYHBIX 3HAUEHUH.
[Tonmp30Batbess (hopMynamMHu TPHUBEIEHUS M OCHOBHBIM TPUTOHOMETPUYECKUM TOXAECTBOM JUIS
HaXO0XIECHHs COOTHOIIEHUI MEXy TPUTOHOMETPUYECKUMH BETUYHHAMHU.
Hcnonp30BaTe TEOPEMBI CHHYCOB M KOCHHYCOB JUISI HAaxOXACHMS Pa3IMYHBIX 3JIEMEHTOB
TPEYrojbHUKA («pelleHne TPEyTroJIbHUKOBY ), IPUMEHSTh UX IIPU PEILICHUN T'€OMETPHUUECKHX 3a/1au.
Bnaners nonsTusMu npeodpazoBaHus MO00MS, COOTBETCTBEHHBIX JIEMEHTOB MOJJOOHBIX (QUTYD.
[Tonb30BaTbes cBOMCTBaAMM MOAOOMS NMPOU3BOJIBHBIX (UIYP, YMETh BBIUUCIATH JUIMHBI U HAaXOJUTh
yribl y ToA00HBIX Guryp. [IpuMeHsTs cBoicTBa MOJ00MS B MPAKTUUECKUX 3a7auax.
YMeTh NpUBOAUTH IPUMEPHI TOA0OHBIX (PUTYp B OKPYKAIOIIEM MUPE.
[losp30BaTbCA TEOpEMaMU O MPOU3BENECHUU OTPE3KOB XOPJ, O MPOU3BEAEHUHN OTPE3KOB CEKYLIHX, O
KBaJlpaTe KacaTeabHOM.
[Tonmp30BaThbes BEKTOpaMHU, MOHMMATh WX T€OMETPUUECKU M (PU3MUECKU CMBICI, TPUMEHSTh HX B
pelIeHNH T€OMETPUUECKUX U PU3UUECKUX 3a]1au.
[IpuMeHsTH cKalIpHOE TPOU3BEIEHNE BEKTOPOB JJIsl HAX0XK/IEHUS JJIMH U YIJIOB.
[Tonp30BaThbcss METOJOM KOOPJAMHAT HAa IUIOCKOCTH, MPUMEHSATh €r0 B PEIIEHUU F€OMETPUYECKUX U
MPaKTUYECKHX 3aj1au.
Brnagetrs nNoHATUSMH PaBUIBHOTO MHOTOYTOJIbHUKA, JUIMHBI OKPYKHOCTH, UTMHBI TyTH OKPY>KHOCTH
U paJuaHHON MEPBI YIJIa, YMETh BBIUUCIIATH IUIOIAAb KPyra U €ro 4acTeu.
[IpuMeHSTh OTy4YEHHbIE YMEHUS B IPAKTUUECKUX 3a/1a4ax.
HaxonuTh ocu (MM LIEHTPBI) CUMMETPUH (UTYp, TPUMEHSTh IBH)KEHUS TUIOCKOCTH B MPOCTEHIINX
Cllydasx.
[IpuMeHsTh MOTyUYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKHE MOJENHN Ul 3ajad pe-
QJIIbHOM U3HU U MPOBOAUTH COOTBETCTBYIOLIME BBIUMCICHUS C MPUMEHEHUEM MOJI00US U TPUTOHO-
METPUUYECKUX PYHKIHH (OJB3YACh, TJIe HEOOX0AUMO, KAIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne | HaumeHoBaHMe pa3/iesioB M TeM MPOTrPaMMBbl 5 2 OcHoOBHBIE BHABI 1eSITeJILHOCTH 00y4alomuXcst DJiIeKTPOHHBbIE (HH(POBBIE)
v
n/n z g o0pa3oBaTe/ibHbIE pecypchl
-
S o
¥z <

Pasnen 1. IlpocTeiimne reomerpuyeckue (purypbl U ux cBoiicrBa. U3mepenune reomeTpuyecKux BeJIUYHH.

o DopMyJIHPOBATH OCHOBHBIC MOHSITHSI U OMPEICICHUSI. : :
1.1. | IIpocreiine reoMeTpuIecKre 0OBEKTHI TOUKH 2 PacnosHaBATE M3YUCHHLIC ICOMETPHUCCKIG q)nrypbl,l' https://resh.edu.ru/subject/17/7
npsiMble, TYYH U YTJIbl, MHOTOYTOJbHUK, IOMaHasl. onpenesisiTh UX B3aHUMHOC PACIIOJIIOKCHHE, BBINOJHATL [
YepTEK IO YCIOBUIO 3aa4H. :
1.2. | CMexHbIE B BePTHKAIbHBIE YTIIBL. 4 IIpOBOAMTE HPOCTEHIIE MOCTPOCHHS C HOMOHH)IOZ. httpS.//WWW.Vak|aSS-I'U/D/qeom
1.3. | PaboTa ¢ npocTeHIMuMH yepTeRaMu ﬁHpKynﬂ T v etria#program-7-klass
bl . 3MEPATL JIMHCHUHBIC W YIJIOBBIC BCIIMYHNHBI I'€OMCTPHU- . H H _
me . 3 YECKHX M MPAKTHUECKHX 0GHEKTOR, 3. https://distant.uchi.ru/lessons
4. | VISMCPCHHUC JIMHCHHBIX 1 YTJIOBBIX BEIMIHH, BbI- Omnpenenasith «%a rjas» pa3Mepbl peajlbHbIX OOBEKTOB,  5-8
YHCIEHUE OTPE3KOB U YTJIOB. NPOBOJAMUTH I'PYOYIO OIIEHKY UX Pa3MEpOB. . : :
Pemartnb 3aJa4 Ha BBIYHUCJIICHHUC IJIMH OTPE3KOB H Be—4' httpS//WWthme4mathrU/ fll
1.5. | [lepumetp u miomaab GUryp, COCTaBACHHBIX U3 |3 JINYUH YTJIOB. es/ugd/3fbc02_al99bef05ab6
[PSMOYTOIbHUKOB. Pﬁglezg(l;l ;;’g{;;{;lp'lia B3aHMHOE PACIIONOKEHHE TEOMET-| 4 Afh9c077dad2418cee3.pdf
KontponpHas padota Ne 1 PIPOBOI[I/ITL KIIACCU(UKAIMIO YIIIOB, BBIYHCIATH JTHHEH-
HBIC W YTJIOBBIC BCJIIMYHWHBI, MIPOBOAUTDL HeO6XOI[I/IMI>Ie
Hroro no pazueny: 14 JIOKa3aTeNIbHBIE PAaCCYKICHUSL.
3HAKOMUTBCS ¢ UCTOPHUeEN Pa3BUTHS T€OMETPUU
Pa3gen 2. TpeyrosibHuKH
2.1. | TloHsiTHe 0 paBHBIX TPEYTOJbHUKAX U EPBUYHBIC |2 PacnosnasaTh napbl paBHBIX TPEyroJbHHMKOB Ha ro- 11 https://resh.edu.ru/subject/17/7
MPECTABNEHNS O PABHBIX (KOHTPYIHTHBIX) HTy- TOBBIX YepTekax (C yKa3aHUEM MPHU3HAKOB). /
ax BuIBOAUTHL CJIEJACTBHS (PABEHCTB COOTBETCTBYIOIIUX b hitos:// K o/
pax. SJIECMEHTOB) M3 PABEHCTB TPEYTOJIbHUKOB. : tt_DS- WWW.yaKlass.ru/p/geom
2.2. | Tpu npu3HaKa paBeHCTBA TPEYTOJILHUKOB. D®opMyIHPOBATH OIPEIEIICHUS: OCTPOYIOJIBHOIO, TYIIO- etria#program-7-klass
2.3. | TIpusHaku pasencTsa MPAMOYTOTBHBIX 2 YTOJIBHOTO, IIPSMOYTOJIBHOTIO, paBHo6ezlpeHHoro, pas- [3. https://distant.uchi.ru/lessons-
HOCTOPOHHETO TPEYTOJILHUKOB;, OMCCEKTPHCHI, BBICO- 5-8
TPEYTOJILHUKOB. ThI, MEJMaHBI TPEYTOJILHAKA; CEPEAMHHOTO NEPICHN- |y FIDS' JAww timedmath.ru/ il
2.4. | CBOICTBO MeIMaHbl IPAMOYTOJIBHOTO 1 KyJispa OTpe3Ka; HepUMEeTpa TPEyroJbHUKA. ' ' ' '
TPEeyTONbHHKA. @®opMyJaHpoBaTh CBOWCTBA W TPU3HAKH PaBHOOEIPEH- es/ugd/3fbc02_al99bef05ab6
HOT'O TPEYrOJIbHUKA. 44fb9C277d&424180€€3Ddf
2.5. | PaBHOOE/IpCHHBIC U PABHOCTOPOHHHE 2 CTpouTh YEepTEIKH, peliaTh 3a{a4H C TOMOIIBIO HAXO0XK-
TPEYTOJIbHUKH. JICHUSI paBHBIX TPEYrOJbHUKOB.
2.6. | [Ipu3Haky ¥ CBOHCTBA PABHOOEIPEHHOIO Tpe- 2 IIpaMenATL NPUSHAKM PAaBEeHCTBA MPAMOYIOJBHBIX
TPEYTrOJIbHUKOB B 3aJja4ax.
YroJIbHUKA. i
CHOJIb30BATH TU(POBBIC PECYPCHI AJIS UCCIAETOBAHUS
2.7. | IlpoTuB GoJbIIel CTOPOHBI TPEYTOJbHUKA JIEKHUT |1 CBOMCTB M3y4aeMbIX (UTYD.
GONBIINIA YTOIL. 3HAKOMMTBCSI ¢ HCTOPHEH Pa3BUTHSI T€OMETPUN
2.8. | IlpocTeiiniie HEpaBEHCTBA B TEOMETPHUH. 1



https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/7/
https://www.yaklass.ru/p/geometria#program-7-klass
https://www.yaklass.ru/p/geometria#program-7-klass
https://distant.uchi.ru/lessons-5-8
https://distant.uchi.ru/lessons-5-8
https://www.time4math.ru/_files/ugd/3fbc02_a199bef05ab644fb9c277da42418cee3.pdf
https://www.time4math.ru/_files/ugd/3fbc02_a199bef05ab644fb9c277da42418cee3.pdf
https://www.time4math.ru/_files/ugd/3fbc02_a199bef05ab644fb9c277da42418cee3.pdf
https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/7/
https://www.yaklass.ru/p/geometria#program-7-klass
https://www.yaklass.ru/p/geometria#program-7-klass
https://distant.uchi.ru/lessons-5-8
https://distant.uchi.ru/lessons-5-8
https://www.time4math.ru/_files/ugd/3fbc02_a199bef05ab644fb9c277da42418cee3.pdf
https://www.time4math.ru/_files/ugd/3fbc02_a199bef05ab644fb9c277da42418cee3.pdf
https://www.time4math.ru/_files/ugd/3fbc02_a199bef05ab644fb9c277da42418cee3.pdf

2.9. | HepaBeHCTBO TpeyrojibHUKA. 2

2.10.| HepaBeHCTBO JIOMaHOA. 1

2.11.| IIpssMOYTOJBbHBIN TPEYTOJBHUK C YTIiIoM B 30°, 1

2.12.| IlepBbie MOHATHUS O JJOKA3aTEIbCTBAX B reoMeTpun| 1
KontpoabHas padora Ne 2

Hroro no pazzeny: 22

Paznen 3.1lapajiesibHble psiMble, CyMMa YIJIOB TPeYT0JIbHUKA

3.1. | lMapannenpHbIe NpsIMbIE, HX CBOMCTBA. 2
3.2. | Ilarenii moctrynat EBkimpa. 1
3.3. | Hakpecr Jnexaiiye, COOTBETCTBEHHbBIC M OIHO- 4
CTOpOHHUE yTIIbl (00pa30BaHHbBIE MPU TIepeceye-
HUM NapaJuleTbHbIX MPSIMbIX CEKYIIEeH).
3.4. | [Ipu3HaK mapauieaTbHOCTH MPSAMBIX yepe3 paBeH- |1
CTBO PaCCTOSIHUM OT TOYEK OJHOU MPSAMOM 10
BTOPOU IPSIMOMU.
3.5. | CymMMa yrIIoB TPEyroJbHUKA U MHOTOYTOJIFHHUKA. |3
Hroro no pazneiny: 14

DopMyIMPOBATH NOHATHE [TAPAIUICIBHBIX NPSIMBIX,
HaXO/JMTh MPaKTUYECKUE MPHUMEPHI.

HN3yuyaThs CcBOICTBa yrJjioB, OOpa30BaHHBIX IPH Iepe-
CEYECHUM IapaJuleJIbHBIX IMpsAMBIX cekylei. Ilposo-
JUTHh 10KA3aTeJbCTBA NIAPAILICIBHOCTU IBYX IPSIMBIX C
IMOMOIIBIO YTJIOB, OOpa30BaHHBIX IIPU IIEPECCUYCHUU
3TUX NPSIMBIX TPETbEd MNPSIMONU. BBIYHCIAATE CyMMYy
YTJIOB TPEYrOJbHUKA U MHOI'OYTI'OJIbHUKA.

Haxoaurth uncinoBble 1 OyKBEHHbIC 3HAUYCHUSI YIJIOB B
reOMETPHUYECKHUX 3a/1a4aX C UCIIOJIb30BAHUEM TEOPEM O
CyMMe€ yTJIOB TPEYTOJILHUKA U MHOTOYTOJIbHUKA.
3HAKOMHUTBHCA € MCTOPHEI Pa3BUTHUS T€OMETPUH

https://resh.edu.ru/subject/17/7
/
https://www.yaklass.ru/p/geom
etria#tprogram-7-klass
https://distant.uchi.ru/lessons-
5-8
https://www.time4math.ru/ fil
es/ugd/3fbc02 al99bef05ab6
44fh9c277da42418ceel.pdf

Pa3nen 4.0xkpyxHocTh U Kpyr. 'eomeTpnyeckue nocTpoeHust

4.1. | OKpy>KHOCTb, XOPJbI U TMAMETPhI, X CBOWCTBA. |2
4.2. | KacarenpHasi K OKPYKHOCTH. 2
4.3. | OKpyKHOCTh, BOMCAHHAS B YTOJL. 1
4.4. | Tlonsitue o 'MT, npuMeHeHHe B 33/1a4ax. 2
4.5. | buccektpuca M cepeTMHHBIN MEPIEHANKYIP KaK | 2
TeOMETPUIECKHE MECTA TOUEK.
4.6. | OKpy>KHOCTB, OTIMCAHHAsL OKOJIO TPEYTOIbHHKA.
4.7. | BuucanHas B TpE€YTrOJIbHUK OKPYKHOCTb.
4.8. | IIpocreiimue 3aa4u Ha MOCTPOCHUE.
KontpoasHas padora Ne 4
Hroro no pasaeny: 14

@®opMyJIHPOBATH ONpeIeJeHUusI. OKPYXKHOCTH, XOpJHI,
IHaMeTpa W KacaTellbHOW K OKpykHocTH. M3ydaTts ux
CBOICTBa, IPU3HAKH, CTPOMTH uepTexku. UccienoBarTsh, B
TOM YHCJIE MCTIO0JIb3Ysl HM(POBbIEe pecypehbl: OKPY>KHOCTB,
BIIMCAHHYIO B YIOJ; LIEHTP OKPYXHOCTH, BIHCAHHOU B
YTOJI; pABEHCTBO OTPE3KOB KacaTeIbHBIX.

HUcnouan3zoBath MeTox I MT 1a mokasareiabcTBaTEO-
pem o nmepeceueHnn OMCCEKTPUC YTIIOB TPEYyTrOJIbHUKA
U CEpPEeAUHHBIX IMEPIICHAUKYISIPOB K CTOPOHAM Tpe-
yrojpHuKa ¢ noMouisio I'MT. OBiaageBaTh NOHSATHSI-
MM BIIMCAHHOW M ONTMCAaHHON OKPY>KHOCTEN TPEyroib-
HUKA, HAXOAUTH LEHTPBIITUX OKPYKHOCTEH.

Pemiath OCHOBHBIC 3aJaYd HA NMOCTPOEHME: yIJja, paB-
HOTO JTaHHOMY; CEPEeIHMHHOTO MNEePIICHIANKYJIsIpa IaH-
HOT'O OTpE3Ka; MPsIMOU, MPOXOALIeN Uepe3 JaHHYIO
TOYKY W TICPIICHIUKYJIIPHOW HAaHHOU TpsiIMOI; OmMC-
CEeKTPUCHI JaHHOTO yTJIa; TPEYTOJIHbHUKOB T10 pa3JIiy-
HBIM DJIEMEHTAaM.

https://resh.edu.ru/subject/17/7
/
https://www.yaklass.ru/p/geom
etriaprogram-7-klass
https://distant.uchi.ru/lessons-
5-8
https://www.timedmath.ru/ fil
es/ugd/3fbc02 al99bef05ab6
44fh9c277da42418ceel.pdf
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3HAKOMHUTBLCA ¢ MCTOPHEH Pa3BUTHUA F'€OMETPUH

Pasznen 5. IloBTopenue u 00001meHne 3HAHUI.

5.1. | IToBTOpeHue 1 06001IeHE OCHOBHBIX MOHATHH 1 |4 PemaTs 3a/a4u Ha NOBTOPEHME, MIINOCTPUPYIOIITE https://www.time4math.ru/7-9
METOJI0B Kypca 7 KJ1acca. CBsSI3U MCXKAY Pa3JIMIYHBIMU YaCTsiAMHU Kypca

Wroro no pazaeny: 4
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TEMATHYECKOE IINTAHUPOBAHUE
8 KIIACC

Ne | HammeHoBaHMe pa3aeioB ¥ TeM NPOrPaMMBbI 5 2 OcHoOBHbBIE BH/IbI /1eSITeIbHOCTH 00y4alOIINXCH DJIeKTpOHHbIe (1 (pOBbIE)
v
n/n z g o0pa3oBaTe/ibHbIE pecypchl
=
=
Sg
Pa3gen 1. YeTbIpéxyroJbHHUKH.
1.1. | ITapamzenorpamm, ero MPU3HAKU U CBOWMCTBA. 4 H300pakaTh M HAXOAUTHL Ha dYepTexax dYeTeIpEX- |1, https://resh.edu.ru/subject/17/8/
YTrOJIBHUKHU Pa3HBIX BHUJIOB U MX DJIEMCHTBHI. 2. https://www.yaklass.ru/p/geomet
1.2. | YacTHbIe caydaun napauiesorpaMMoB (IIpsMo- } 2 DOpMYIHPOBATS  ONPENCICHHs:  NAPALIETOrPAMMA, riattoroaram.8-klass
YroJbHUK, poMO, KBaJpaT), UX IPU3HAKU U CBOU- OpsIMOYTrOJIbHUKA, pomOa, KBajpaTa, Tpaleluuu, pas- h ) - h
CTBa. HOOOKOM Tpameuuu, NpsAMOyroiabLHON Tpamnenuu. Jo- 3. https://www.time4mat ":U/7'9
1.3. | Tpanerys. 2 Ka3bIBATH M HCIOJIB30BATH NPH pemienmn 3axay npusna- (4. Ditps://math8-vpr.sdamgia.ru/
KM U CBOMCTBA: MMapajuiesiorpaMma, NpsiMOyroJIbHUKA,
1.4. | PaBHOOOKAsI ¥ IPSIMOYTOJIbHAS TPAICIIUH. 2 pom6a, KBagpaTa, Tpareluy, paBHOOGOKOH Tparem H,
1.5. | YaBoeHne MenuaHbl. 1 NPSIMOYTOJLHOW Tpareiuu.
16. |11 1 IIpuMeHSITH METO/X YIBOCHHSI MEHaHbI TPEYTOJIbHUKA.
0. | \CHTpajbHas CHMMCTPHA Hcnosab3oBaTh HU(GPOBBIE PECyPChI sl UCCISA0Ba-
KontponsHas pabota Nel HHSI CBOMCTB M3y4daeMbIX puryp.
1 12 3HAKOMHUTBCH €C HCTOPUEH Pa3BUTHUA F€OMETPUH
TOTO 110 pa3aeiy

Paznen 2. Teopema DaJjieca u TeopemMa 0 NPONOPLUHOH

AJIbHBIX 0TPE3Kax, ﬂO}lOﬁHble TPEYIroJbHUKHA

2.1. | Teopema Paneca u TeopeMa 0 IPOMOPLUUOHATb- | 2
HBIX OTpE3Kax.

2.2. | CpenHsisi TMHUS TPEYTOJBHHKA. 2

2.3. | Tpamenusi, e€ cpeHssl IUHHUS.

2.4. | [IponopunoHaIbHBIE OTPE3KH, TOCTPOCHHE YeT- | 2
BEPTOTO MPOMOPIHOHATIBHOTO OTPE3Ka.

2.5.. | CBoiicTBa IIEHTpa Macc B TPEYTOJbHUKE.

2.6. | [logoOHBIE TPEYTOIBHUKH. 1

2.7. | Tpu npu3HaKa 1noj00Ms TPEyroJbHUKOB.
KontponbsHas padota Ne 2

2.8. | [IpakTHveckoe MpUMEeHEHHE 1

IIpoBoAUTH MOCTPOEHUSI C TTOMOIIBIO IIUPKYJIS U JIMHEH-
KM C HCIIOJBb30BaHHE TeopeMbl dajieca U TEOPEMBI O
NPONOPIHMOHAIBHBIX OTpe3KaxX, CTPOUTH YETBEPTHIN
NPONOPLUUOHAIBHBIA OTPE30K.

IIpoBoauTH A0KA3aTEJIHLCTBO TOTO, YTO MEIHAHBI TpE-
YTOJIbHUKA MEePECEKAIOTCs B OJIHOW TOYKE, 1 HAXOJAUTh
CBSI3b C IICHTPOM MaccC, HAXOJIUTh OTHOIIICHUE, B KOTOPOM
MEAUAHBI ACIIATCSA TOYKOH UX nepeCcecUCHUsI.

Haxoanrths nmomoOHBIE TPEYTOJIHFHUKH HAa TOTOBBIX Yep-
TeXaX C yKa3aHWEM COOTBETCTBYIOIIUX MPHU3HAKOB IO-
Io0usI.

Pematp 3agaum Ha MOJAOOHBIE TPECYTOJBHUKH C IOMO-
IBI0 CAMOCTOSTEJIBHOTO IIOCTPOCHHUSI YEpTEeKEH U
HaXOXJICHUS MOJOOHBIX TPEYTOJILHUKOB.

IlpoBoauTH A0Ka3aTEJNLCTBA C WCIIOJIL30BAHUEM MTPU3HA-
KOB MOJ00UsI.

Jloka3bsIBaTh TPU NPU3HAKA MTOJOOUS TPESYTOJILHUKOB.
IIpuMeHSATH TIOJyYEHHBIC 3HAHUS MPH PEIICHUH TI'eO-
METPHUYECKUX U MPAKTUICCKUX 3aj1ad.

3HAKOMUTBHCSI ¢ MCTOPHMEN Pa3BUTHSA TCOMETPUH

1. https://resh.edu.ru/subject/17/8/
2. https://www.yaklass.ru/p/geomet
ria¢tprogram-8-klass
https://www.time4math.ru/7-9
4. https://math8-vpr.sdamgia.ru/

w



https://resh.edu.ru/subject/17/8/
https://www.yaklass.ru/p/geometria#program-8-klass
https://www.yaklass.ru/p/geometria#program-8-klass
https://www.time4math.ru/7-9
https://math8-vpr.sdamgia.ru/
https://resh.edu.ru/subject/17/8/
https://www.yaklass.ru/p/geometria#program-8-klass
https://www.yaklass.ru/p/geometria#program-8-klass
https://www.time4math.ru/7-9
https://math8-vpr.sdamgia.ru/

Hroro mo pazneny: 15
Pasnen 3. [lnomans. Haxoxkaenue niomniaaeil TpeyroJbHUKOB M MHOTOYT0JibHBIX Guryp. Ilinomaau nogodubIx puryp
3.1. | Ilonusitue 06 oO0Ieit TeOPHH TIOMIA N, 1 OBaaneBaTh NEPBUYHBIMH INpeACTaBIeHHsIMH 00 00- |1, https:/resh.edu.ru/subject/17/8/
Ieit TeopuH TIomanu (Mepsl), pOPMYIMPOBATE CBOH- | hiins://www.yaklass.ru/p/geomet
3.2. | @opmyJibl IS TUIOLIAIM TPEYTOJIbHAKA, Hapauie- | 2 CTBAa IUIOMIAU, BEISICHITE UX HATJISIAHBIA CMBICI. i a#pﬁpr oar am-\é-kl ass -
JI0TpaMMa BeiBoauThL (QopMysbl UIOHIAAX MapalieliorpaMmma, 3 hitos://www time4math.ru/7-9
3.3. | OTHOmIeHUE TUIOIAAEH TPEYTONBHUKOB ¢ 00muM | 1 TPEYroJbHUKA, Tpaneuuu u3 (HOopMyJibl TuIomanud [ B . - '.u
OCHOBAHMEM HIH 0BLIEH BEICOTOM, [psIMOYTOJIbHUKA (KBaapara). 4. https://math8-vpr.sdamgia.ru/
3.4. | Beruucnenue miomaaei cioxHex Guryp uepes |2 BoIBOAMTE (OpMyYIIEL ILIOWANH BAITYKIIOTO HETHIPEX-
o 6 YTOJIbHUKA Yepe3 AUAroHajlu U yrojl MeXJAy HUMHU.
PasOUCHNC HA HACTH 1 TOCTPOCHHC. Haxoauts mrontaan ¢Guryp, H300pakEHHBIX Ha
3.5. | I[Inomagm dhuryp Ha KieryaTor Oymare. 1 KJIETYaTOl OyMare, HMCHOJb30BaTh pa3OueHUE Ha
ac OCTpOCHHUE.
3.6. | [Tnomaay mogoOHBIX GUryp. 1 JaCTH H AOCTPOCTH
Pa30upath npumMepbl HCIIOIL30BAHUS BCIIOMOTATEIb-
3.7. | Berancienue miomaei. 2 HO TUTOIIAIH JUISI PEIICHUS] TEOMETPUYECKHUX 3a/1a4.
3.8. | 3ajauH ¢ IPAKTHYECKHM COJIEpKAHHEM 2 Haxoaurs 1uiomany moo0HBIX Gpuryp. Beruuciasats
— : TUTOMIA/TN PA3IUYHBIX MHOTOYTOJBLHBIX (PUTYD.
3.9. | Pemenue 3a/1au ¢ IOMONILIO METO/IA BCIIOMOTa- | 2 PemiaTh 32124y Ha IUIOMAIb C MPAKTHYECKHM COIEP-
TENLHOH MJIOIMAAN SKAHHEM
KonrposbHas pabora Ne 3
Hroro no paszeiny: 14
Pa3nen 4. Teopema I[ludaropa n Hayasa TpuroHoMeTpun
4.1. | Teopema ITugaropa, €€ 10Ka3aTenbLCTBO U PUMe- | 2 AlokasbiBath Teopemy [ludaropa, ”(‘;“0353033“’ 1. https://resh.edu.ru/subject/17/8/
€€ B IIPAKTHUUYCCKHUX BBIYUCIICHUAX. oOpMYyJIHPOBATH
HEHHE. P pMyIup 2. https://www.yaklass.ru/p/geomet
OTIpeeIICHNSI TPUTOHOMETPHUISCKUX (DYHKITUI OCTPO- - Kl
4.2. | O6parnas Teopema Hndaropa. 1 ro yrjia, NpoBepsATh UX KOPPEKTHOCTD. rla#proqram-8_- ass
4.3. | Onpeenenye TPHIOHOMETPHYECKUX (yHKIIHiA BBIBOAMTH TPUTOHOMETPUYESCKHE COOTHOIIICHUS B 3. https://www.time4math.ru/7-9
0CThOIO VA, TOHEOHOMETDHEECKIE COOTHO- IIPSMOYTOJBLHOM TPEYTOJbLHUKE. 4. https://math8-vpr.sdamgia.ru/
p y ’ p p I/ICCJ]eZIOBaTl) COOTHOUICHUSA MCKAY CTOPOHAMM B IIPs-
LIEHKS B NIPSAMO YTOJBHOM TPEYTOJIbHHUKE. MOYTOJBHBIX TPEYyroJbHUKaX ¢ yrinamu B 45° u 45°; 30°
4.4. | OCHOBHOE TPUIOHOMETPHYECKOE TOKIECTBO. 1 u 60°.
4.5. | COOTHOIEHNS MEKTy CTOPOHAMHU B TIPIMOYTOIb- HUcnoab3oBaTth GOpMyJIbl IPUBEACHUS U OCHOBHOE TPH-
HBIX TPEYTOJIBHHKAX C YIIAMH B 45° 11 45°: 30° 1 TOHOMETPHUUYECKOE TOXAECTBO IS HAXOXKJICHUSI COOT-
60° ’ HOIICHUH MEXy TPUTOHOMETPUYECKUMHU (PYHKIHSIMHU
Ppa3 INIHBbIX OCTPBIX YIJIOB.
KontpoasHas padora Ne 4 IIpuMeHSITh TIOJIyYCHHBIC 3HAHUS U YMCHUS IIPHU
HTOFO o pa3):[eJIy' 10 PCUHICHUHU TTPAKTHUYICCKUX 3aJay.
' 3HAKOMHTBCSI ¢ HCTOPHENl Pa3BUTHS [COMETPUHU

Pasznen S. Yrubl B okpy:kHOCTH. BiucaHHbIe M ONMCaHHbIE YeThIPpeXyroJbHuKn. KacaTejibHble K OKpYy:kHOCTH. KacaHne OKpPy:KHOCTH.
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@opMyJIHPOBATH OCHOBHBIC ONPE/CIICHHUS, CBSI3aHHBIC . :

5.1. BHI/IcaHHBIeUI/I LCHTPAILHBIC YIJIB, YTOI MEHKY 3 C yITAMH B KpyTe (BMHCARHBIH yrod, HeH- 1. https://resh.edu.ru/subject/17/8/

KacaTeIbHOW M XOP/IOH. TPAIBHBIN yTron). 2. https://www.yaklass.ru/p/geomet

axoauThb BIIMCAHHBIC YTJIbI, OITUPAOIIHUCC HA OOHY H _Q_
5.2. | Yrasl MEXIY XOpIaMH B CEKYITUMH. 2 JIyTY, BBIYMCJIASATD YTIIBl C IOMOIIBIO TEOPEMBI O raf#program 8_ klass
B BIIMCAHHBIX YIJIAX, TEOPEMBI O BIIMCAHHOM YEThI- 3. https://www.time4math.ru/7-9

5.3. | Bnucannble u onrcaHHble YeThIPEXYTONbHUKY, UX | 2 EXyTOJbHUKE, TCOPEMBI O IIEHTPAJILHOM yTJIE. 4. https://math8 d ia.ru/

[IPU3HAKH U CBOICTBA €CJIe10BaTh, B TOM YHCJIE C MOMOIIBIO HU(PPOBHIX . ps.//mathc-vpr.sdamgia.ru

: pPECYpPCOB, BIIMCAHHBIE M ONTMCAHHBIC YE€THIPEX -
5.4. | [IpuMeHeHme STUX CBOWCTB MPHU PELICHUU T€0- 2 TOJIPHUKH, BBIBOAUTH X CBOUCTBA U NPHU3HAKH.
CIMOJIb30BaTh 3THU CBOUCTBA U IPU3HAKU IIPHU PCUIC-

METPHUYECKHX 3a]1au. HHM 327124
5.5. | B3anmHO€ pacmonokeHue AByX OKPYKHOCTEH. 2
5.6. | Kacanue okpyxHOCTEH.

KonrpoasHnas pabora Ne 5
HToro no pazueny: 13
Pasnen 6. IloBTopenue, 00001menne 3HAHUIA.
6.1. | IToBTOpEeHHE OCHOBHEIX NIOHATHI U METOJI0B 4 PemaTs 3a1aum Ha NOBTOPCHUE, MLIIOCTPUPYIOWIME 11 - hitns://math8-vpr.sdamgia.ru/

KypcoB 7 u § kiaccoB, 00001IeHIe 3HAHUH. CBsA3H MEXK/Yy PAa3JIMYHbIMH HacCTsIMHU Kypca
KontponsHnas pabota Ne 6

Htoro mo pazneny: 4
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME | 68
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TEMATHYECKOE IINTAHUPOBAHUE
9 KUIACC

No
n/n

HanmeHoBaHue pa3/iesioB H TeM NPOrPaMMbI

Koanuecr

BO 4YacoB

OcHOBHBbIE BU/bI JAeSITEJbHOCTH 00YyYAKOIIMXCS

JiieKTpoHHbIE (U poBHIE)
o0pa3oBaTe/ibHbIE Pecypchl

Pa3nen 1. Tpuronomerpusi. TeopeMbl KOCHHYCOB U CHHYCOB.

Pemenne TpeyroJibHUKOB.

1.1. | OnpeneneHre TPUTOHOMETPHUECKUX (DYHKITHIA 2
yraoB ot 0° 1o 180°.

1.2. | KocuHyc U CHHYC NPSIMOTO U TYIOTO yIJa.

1.3. | Teopema kocunycoB. (O0001mEHHAsT) TeOpEMA CH-
HYCOB (C paJlyCcoM OMHMCAHHOI OKPYKHOCTH).

1.4. | HaxoxeHHe AJTUH CTOPOH U BEIMYMH YTJIOB Tpe- | 3
YTOJIbHUKOB.

1.5. | ®opmyina mIomaay TpeyrojabHUKA Yepes3 ABe CTO- | 2
POHBI U YTOJ MEKIY HUMH.

1.6. | @opmyna oM 4eTHIPEXYToJIbHUKA Yepes ero | 2
JIMaroHAN U YTOJI MEXKAY HUMH.

1.7. | IlpakTnyeckoe MpUMEHEHNE JJOKa3aHHBIX TEOpeM |3
KonrponbHas pabora Ne 1

HWtoro no pazaeny 16

DopMyIHPOBATH ONpeAeeHUsI TPUTOHOMETPUYECKUX
YHKIIUHA TYTIBIX U OPSIMBIX YTJIOB.
BIBOJAUTH TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB
i)c paIxrycoM ONHUCAaHHOW OKPYKHOCTH).
elaTh TPEYrOJIbHUKU.
PemaTth npakTHyeckue 3aJ1avyd, CBOISIIHAECS K Ha-
XOKJICHUIO Pa3JIMYHBIX DJIEMEHTOB TPEYTOJIbHUKA

1. https://resh.edu.ru/subject/17/9/
2. https://www.yaklass.ru/p/geomet
ria#program-9-klass
https://www.time4math.ru/7-9
4. https://oge.sdamgia.ru/

w

Paznea 2. Ilpeodpa3zoBanue nopodousi. Merpuueckue ¢

OOTHOINCHUS B OKPYKHOCTH

2.1. | TlonsTue o npeoOpa3oBaHUH MOA00HS. 2
2.2. | COOTBETCTBEHHBIE ANEMEHTHI MOJOOHBIX puryp. |3
2.3. | Teopema 0 POU3BEACHUN OTPE3KOB XOP/I, 2
TeopeMa O MPOU3BEJCHUH OTPE3KOB CEKy-
INX, TEOpEMa 0 KBaJIpaTe KacaTeIbHOM.
2.4. | [lpuMeHeHue B pellieHuH TeOMeTPUYECKUX 3a1a4 | 3

Konrponbshas pabora Ne 2

OcBauBaTh MOHSITHE MPe0dpa3oBaHUs TOJO0US.
HccaenoBaTh OTHOIICHHUE JIMHEWHBIX DJIEMCHTOB
¢buryp npu npeobpasosanuu nojgodus. Haxoanrs
HpUMEpPbl NOJ00HSI B OKpy Karollel AeHCTBUTEIBHO-
CTH.

BBIBOAMTH METPUUYECKHUE COOTHOILICHUST MEX/TY OT-
pe3KaMH XOpJ, CEKYLUIMX M KacaTeJIbHBIX C UCIIOJIb30-
BaHHWEM BIHUCAHHBIX YTJIOB, U MOJOOHBIX TPEYTOJIbHU-
KOB.

Pemiath reomeTpryecKkue 3aauM U 3aJa4U U3 peaib-
HOM >KU3HU C UCMOJb30BAaHUEM MOJ00HBIX TPEYTOIb-
HUKOB

1. https://resh.edu.ru/subject/17/9/
2. https://www.yaklass.ru/p/geomet
ria¢tprogram-9-klass
https://www.time4math.ru/7-9
4. https://oge.sdamgia.ru/

w
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Hroro no pazueny 10
Pa3nen 3. Bekropbl
3.1. | OnpeneneHue BEKTOPOB, CIIOKCHHUE M PA3HOCTh | 2 Henonb30BaTh BEKTOPBI KaK HANpaBJeHHbIC OTPE3KH, (1. https://resh.edu.ru/subject/17/9/
BEKTOPOB, YMHOKCHHE BEKTOPA Ha YHCIIO. MCCJIe10BATE TE€OMETPUIECKHH (mepememienue) u ¢u- |o https://www.yaklass.ru/p/geomet
N N 3UYECKHU (CHJIa) CMBICIIBI BEKTOPOB. riatiprogram-9-klass
3.2. | ®u3N4ECKUIl U TEOMETPUUECKHI CMBICI BEKTOPOB.| 1 3HaThL oONpeNeJeHHsi CyMMBI M Da3sHOCTH BEKTODPOB, 2 hi 2'//WWW medmath.ru/7.9
3.3. | PaznoxeHue BekTopa 1o JBYM HEKOJIITMHEAPHBIM YMHOXKCHHUs BCKTOpa Ha 4YHCIIO, HCCIeA0BATBL I'CO- °* B ) : - :
BEKTOPAM. METpHYECKHH M (U3MUecKnii cMmblcabl oTHx omepa- (4 hitps://oge.sdamgia.ru/
LA,
3.4. | KoopanHare! BeKTOpa. Pemrath reoMeTpHYECKHE 3a4aUl C UCHOJIb30BAHUEM
3.5. | CkansipHOE IPOM3BEICHUE BEKTOPOB, €T0 IPUME- BEKTOPOB.
HeHMe /IS HAXOK/ICHHS JUTHH U YTJIOB. PackiaapiBaTh BEKTOp 110 JABYM HEKOJUIMHEAPHBIM
BEKTOpaM.
3.6. | Pemienue 3a1a4 ¢ OMOLIBIO BEKTOPOB. Hcnoab3oBaTh CKaJIIpPHOS MPOU3BEICHHUE BEKTOPOB,
3.7. | [IpuMeHeHne BEKTOPOB [ pEeLICHUs 3aa4 KH- BBIBOAMTE CTO OCHOBHBIC CBOMCTBA.
HEMATHKH ¥ MEXAHUKH BbIYMCASITE CYMMY, pa3HOCTh UM CKaJISIPHOE IIPOU3-
BEJ/ICHHE BEKTOPOB B KOOpJMHATAX.
Konrposenas pabora Ne 3 IpuMeHATH CKaJsSpHOE MPOU3BEICHUE 1715l HAXOXKIe-
Hroro mo pazneny: 12 HUSI JUITMH U YTJIOB
Pazneu 4. /lekapToBbl KOOPAMHATHI HA MJIOCKOCTH
4.1. | lekapTOBbI KOOPAMHATHI TOYCK HA MIOCKOCTH. OcBauBaTh NMOHSITHE NPSMOYTOJBHON CUCTEMBI KOOP- |1, https://resh.edu.ru/subject/17/9/
. AWHAT, JICKAPTOBBIX KOOPAMHAT TOYKH. 2. https://www.yaklass.ru/p/geomet
4.2. | YpaBHCHHE NPIMOId. BbIBOIUTH ypaBHEHHE MPSMOW U OKPYXHOCTH. Bbiae- riattprogram-9-klass
4.3. | YriioBo# KO3 QUIUEHT, TAHTEHC yTJia HAKIIOHA, JATHL TIOJMHBIA KBaJApaT s HAXOXKIECHUA IIEHTpa U 3. hitps://www.time4math.ru/7-9
napajuleJabHble U NEPIEHIUKYISPHBIE IPSMBIE. paanyca OKpY>KHOCTH IO €€ ypaBHCHUIO. ' . " : :
PemaTths 3aa4ym Ha HaXO0XKJIEHHUE TOUEK IEpECECUCHUS 4. https://oge.sdamgia.ru/
4.4. | YpasHenue OKpyKHOCTH. HPSAMBIX M OKPYXKHOCTEH C IOMOIILIO METOJAa KOOp-
4.5. | Haxoxenue KOOpIuHAT TOUYEK TIepeceueHust JUHAT.
OKPY>KHOCTH U NPSIMOH. Hcnonb3oBaTh CBOMCTBa yriioBoro ko3gduinenra
4.6. | MeTto1 KOOpAMHAT TIPU PEIICHUU TEOMETPHYE- 2 TPAMOM HPH PEIICHUH 3a1ad, I ONPECIICHUs pac-
MOJIOKEHUS HPSIMOM.
CKHUX 3ajau.
IIpuMeHsSITh KOOPAUHATHI MPU PEIICHUH T'eOMETpUYC-
4.7. | Ucmonmp30BaHUE METO/Ia KOOPIMHAT B IpaKkTHIe- | 2

CKHX 3aJaJax

Konrponbshas pabora Ne 4

CKHUX U MNPAKTHUYCCKUX 3ada4d, IJId ITOCTPOCHUA Ma-
TEMaTHYECKUX MOJEJIEH pealibHbIX 3azad («MEeTOx
KOOpAUHATY).
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Uroro 1o pasaeny: 9 IMoab30BaTbCst IS [OCTPOEHUS W HCCIEIOBAHMI
HU(POBBLIMU PECYPCAMH.
3HAKOMHUTBLCS ¢ HCTOPHEH Pa3BUTUS T€OMETPUH
Pasnen S. [lpaBusibHbIe MHOTOYTOJILHUKH. JIJINHA OKPY/KHOCTH M IUIOIAAb Kpyra. Boluucienue niomaaei.
5.1. | IIpaBuibHEIE MHOTOYTOILHUKH, BEIYUCIEHUE UX | 2 q;‘(’)‘;;)‘gg}?g};m:;; oﬂrffffeﬁffgﬁﬁﬁé’}?fﬁﬂmm MHOTO- 11 = https://resh.edu.ru/subject/17/9/
DJIEMEHTOB. 0.]'[1330B3Ti.¢ﬂ [MOHSTUEM JJIMHBI OKPY>KHOCTH, 2. https://www.yaklass.ru/p/geomet
BBEJIEHHBIM C [IOMOIIBIO IIPABUIBHBIX MHOTOYTOJIbHHU- :
5.2. | Yucio 1 ¥ JUIMHA OKPY>KHOCTH. 1 KOB, ONIpeAesiTh YUCI0 n?mmHy OyTU U pagHaHHon Lla#pr/(;qram-Q-klass hruf
Mepy yria. 3. https://www.time4math.ru/7-9
5.3. | lnvMHa 1yTU OKPY>KHOCTH. 1 IIpoBoauTh Mepexoa OT pPaJUaHHON MEpPHI yTIiia K B - -
IpafyCcHON U HA0OOPOT. 4. https://oge.sdamgia.ru/
5.4. | Pajnuannas mepa yria. 1 npeaeasiTh MIOMAAb Kpyra.
BreiBoauts ¢opmyJibl (B IpalyCHONW M paJguaHHON
5.5. | [Inomraap Kpyra u €ro 3J1eMeHTOB (cekropa u cer- |1 Mepe) JUIsl JUIMH JYT, IUIOIIAaieil CEeKTOPOB M CerMeH-
MEHTA). TOB.
BBI4HCasATh miomany GUuryp, BKIKOYAKOIIKUX dJIe-
5.6. | Borurcnenue mwiomaaei Guryp, BKIFOYAIOMIIX 2 MEHTBI OKPYKHOCTHU (KPYTa). .
HaxoauTh miolany B 3aJadax peaabHOMN KU3HU
AJIEMEHTHI KPYyTa. p
Hroro o pazneny: 8
Pazjnen 6. /IBu:KeHHS MJIOCKOCTH
6.1. | TloHsATHE O JIBUKEHUH IIOCKOCTH. Pa3éupare npUMEpBl, WUTIOCTpHUPYIOMe HOHATHA |1 https:/resh.edu.ru/subject/17/9/
y ABIDKCHISL, ICHTPOB 1 OCCH CUMMETPHH. 2. https://www.yaklass.ru/p/geomet
6.2. | TlapamienbHblil MEPEHOC, IOBOPOT U CHMMET- D opMyJIHPOBATH OIpeae/eHHs NapalIeIbHOro HepeHo- " af# 0 ram-\é-kl 35S brg
pus. ca, MOBOPOTA M OCEBOM CHMMETPHH. BBIBOAHTH HX p. g -
6.3. OCI/I U LIEHTPBI CUMMETPUM. CBOﬁCTBa, HAX0AUTb HCIIOABMXXHBIC TOYKH. 3 httpS//WWthme4mathrU/7-9
64 | 11 . HaxoauTh IIEHTPhI © OCH CUMMETPHUN TTPOCTEHIITUX PH- 4. https://oge.sdamgia.ru/
A, pocTeie MPUMEHEHUS B PEIICHUN 3a/1a. ryp.
KonrpospHast pabora Ne 5 IpuMeHATh TNapaUIEIbHBII EPEHOC U CHUMMETPHUIO
Vitoro o paseny: 6 [pU pEIIEHUU TeOMETPUYECKHUX 3amad (pa3ouparhb
: [IpUMEPHI).
Hcmoyib30BaTh JJIsl HOCTPOCHUS M UCCJICIOBAHUN TU(-
[POBBIE PECYPCHI
Paznen 7. lloBTopenue, 06001eHne, cucTeMaTu3anus 3HAHUI
7.1. | TloBTOpEeHUE OCHOBHBIX TIOHATHI H METOJIOB 1 OnepupoBarh NOHATHAMM: (uUrypa, TouKa, mpAMasdt, 1. https://resh.edu.ru/subject/17/9/
KypcoB 7—9 KkiaccoB, 0000IIeHIE U CHCTEMA- Yrojl, MHOTOYTOJIbHUK, PaBHOOEAPEHHDIH 1 PaBHO- » e //www.yaklass.ru/p/geomet
Tu3auus 3HaHui. [lpocTelimue reoMeTpruecKue CTOPOHHHM TPCYTOJILHUKM,  HPAMOYIOJILHBIM - Tpe- ria#program-9-klass
(DMTYpHI | WX CBOVCTBA. VI3MeperHe YIrOJIbHHUK, MeJuaHa, OMCCEKTpHUCa M BbICOTa Tpe-
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FCOMCTPUYCCKHUX BCINYMUH.

YTOJIbHUKA, TMapajieaorpaMM, poMO, TIPsIMOYyTOITb-

3. https://www.timedmath.ru/7-9

7.2. | Tpeyrombuuku. Teopema ITudaropa n navana |1 HUK, KBaApat, TPaICLMsl, OKPYXMHOCTR, Kacarelb- 4. hitps://oge.sdamgia.ru/
Hasi; paBEHCTBO U 1oj1o6mne Gpuryp, TpeyrorbHUKOB;
TPHIOHOMETpHL. Pemenye ofimux TpeyrobHu- MapajuIeIbHOCTh M MEPHCHANKYIISIPHOCTD TMPSIMBIX,
KOB. YTOJI MEXKAY MPSIMBIMUA, CUMMETPHSI OTHOCHUTEIBHO
7.3. | TlapannenbHble U MEPIEHAUKYIApHbIE IpsmMble. | 1 TOYKHM W TIPSAMOW; JUTMHA, PACCTOSIHUE, BEJIUYUHA YT-
['eoMeTpryecKkre MOCTPOCHMS. Jia, mjiomanp, InepumMerp.
7.4. | YerblpéxyronpHuku. Bnincannsle u onucannsie | 1 Hcnoak3osaTs GopMy/Ibl: NCPUMETPA W IUIOWIAN
MHOTOYTOJIbHUKOB, JUIMHBI OKPY>XHOCTH W TUIOIIAIH
qeTeipexyroibHuky. [IpaBuibHbe n
Kpyra, o0béMa IpsSIMOYTOJIBHOTO MTapalIeIeITHIe a.
MHOTOYTOIbHIKH. OnepupoBaTh MOHATHAMM: NPSIMOYTOJbHAs CHUCTEMA
7.5. | OKpyXHOCTb ¥ KPYT. YTJIBI B OKpY>KHOCTH. Brim- | 1 KOOPJIMHAT, BEKTOP; HCMOJIb30BATH STH MTOHSITHS JUISI
CaHHBIE ¥ OIIMCAHHBIE OKPYKHOCTU MHOTOYTOJIb- HPEACTABJICHNA NaHHBIX W PEIICHHUA 3alad, B TOM
HnKoB. [IpsAMas 1 OKPYKHOCTS. YUCIIe U3 JIPYTUX YYeOHBIX MPEIMETOB. Pemate 3a-
o Javuv Ha IIOBTOPCHHEC OCHOBHBIX ITOHSATHUHU, HWILIIO-
7.6. | Ilnomans. Berancnenne iomaneit. lnomamn | 1 CTPaLUIO CBS3€H MEXIy Pa3JudHBLIMU YaCTAMH Kyp-
noa06ubIX Guryp. Konrponsnas pabora Ne 6 ca. BeIOMpaTh MEeTO/ /i1 PEIICHUS 3a/1a4yu.
7.7. | TlpeoOpa3zoBanus minockoctu. [Buxenus. Ilo- 1 PemaTh 3a1a4u U3 NOBCE/HEBHOH XKHU3HH
nooue. Cummerpus. BeKTopbl Ha MI0CKOCTH.
JlekapToOBBI KOOPAUHATHI HA MJIIOCKOCTH.
HWtoro no pazzgeny: 7
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME | 68

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

7 KJIACC
1. https://resh.edu.ru/subject/17/7/
https://www.yaklass.ru/p/geometriattprogram-7-klass

2.
3. https://distant.uchi.ru/lessons-5-8
4

https://www.time4math.ru/ files/ugd/3fbc02 al99bef05ab644fb9c277dad2418cee3.pdf

8 KJIACC
1. https://resh.edu.ru/subject/17/8/
2. https://www.yaklass.ru/p/geometria#program-8-klass

3. https://www.time4math.ru/7-9
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4. https://math8-vpr.sdamgia.ru/

9 KJIACC
1. https://resh.edu.ru/subject/17/9/
2. https://www.yaklass.ru/p/geometriat#tprogram-9-klass

3. https://www.time4math.ru/7-9
4. https://oge.sdamgia.ru/

MATEPHUAJBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

YYEBHOE OBOPYJOBAHME

CripaBOYHBIC TAOJHUIIBI,
MynpTUMEAUIAHBIA KOMIIBIOTED,
MynpTUMEANATIPOEKTOP,

DKpaH HaBECHOM

OBOPYJAOBAHME VIS TPOBEJAEHUSA ITIPAKTUYECKUX PABOT

Ay,[[I/ITOpHaSI JIOCKa C MAarHUTHOM MMOBCPXHOCTHIO
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PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDB U CTATUCTHUKA» 7-9 KJTACCbI

[Tpeamert "BeposaTHOCTH U cTaTHCTUKA" ABJSETCS pasuesioM Kypca "Maremaruka. PaGouas
nporpamma 1o npeaMety "BepositHocTh U ctatucThKa" A oOydaronmxcst 7-9 kimaccoB paszpabo-
TaHa Ha ocHoBe PDenepabHOrO roCyAapCTBEHHOTO 00pa30BaTENbHOTO CTaHIApTa OCHOBHOIO 00-
ero o0pa3oBaHMs ¢ YYETOM M COBPEMEHHBIX MHPOBBIX TpeOOBaHMM, MPEAbABISEMbIX K MaTeMa-
THYECKOMY 00pa30BaHUIO, U TPATUIHMIA POCCUHCKOTO 00pa30BaHMs, KOTOPbIE 00ECIIeYnBaIOT OBJIA-
JICHHE KIFOYEBBIMH KOMIIETCHIIUSMH, COCTABIISIOLUIMMH OCHOBY JJISl HEMPEPHIBHOTO 00pa3oBaHUs U
CaMOpa3BUTHS, & TAKXKE [EIOCTHOCTh OOIIEKYIbTYPHOIO, JMYHOCTHOTO U NTO3HABATEIILHOTO Pa3BU-
THA 00y4arOIIUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

B coBpemMeHHOM LM(POBOM MHpE BEPOSTHOCTh U CTATUCTHKA IIPU 0OpETaroT BCE OOJIBIIYIO
3HAYUMOCTb, KaK C TOUKHU 3PEHUs MPAKTUYECKUX IMPUIIOKEHUH, TaK U UX pOJu B 00pa3oBaHUU, HE-
00XOMMOM KoMy 4enioBeKy. Bo3spacraer umcio npodeccuii, npu oBIaJeHUN KOTOPBIMH Tpe-
Oyetcs xopormiast 6a30Basi MOATOTOBKA B O0JIACTH BEPOSATHOCTH W CTAaTUCTHKH, TaKas IMOATOTOBKA
Ba)XKHA JUIS MPOJOJDKEHHsI 00pa30BaHMsI M JUIS YCIEITHON MpoQecCHOoHaIbHON Kapbepbl. Kakapiit
YeJIOBEK MOCTOSHHO MPUHMMAET PELICHUs Ha OCHOBE UMEIOIUXCS Y HEro JaHHbIX. A 111 000CHO-
BAaHHOI'O MPUHATHUS PELICHUS B YCIOBMSX HEIOCTAaTKa WM M30BbITKAa MH(pOpMALUKU HEOOXOAUMO B
TOM YHCJIE XOPOUIO CPOPMHUPOBAHHOE BEPOSITHOCTHOE M CTATUCTUYECKOE MBILIUICHHE.

VIMeHHO 103TOMY OCTPO BCTasla HEOOXOAUMOCTb CPOPMUPOBATH y 00yUaromuxcs QyHKIHU-
OHAJIBHYIO T'PAMOTHOCTb, BKIIIOUAIOIIYIO B c€0s B Ka4eCTBE HEOThEMJIEMOIl COCTaBIIAIOIIEH YMEHNE
BOCIIPUHUMATh U KPUTHYECKH aHAJIM3UPOBATh HH(OPMAINIO, TIPEACTABICHHYIO B Pa3IMYHBIX QOp-
Max, HOHUMAaTh BEPOSATHOCTHBII XapaKTep MHOTMX pealbHBIX MIPOLIECCOB U 3aBUCUMOCTEH, IPOU3-
BOJMTH NMPOCTEUIINE BEPOSTHOCTHBIE PAacdyEThl. 3HAKOMCTBO C OCHOBHBIMM NpUHIUNAMH cOopa,
aHaJM3a Y MpeJICTaBIeHHs JaHHBIX U3 PA3JIMYHBIX cdep KU3HU OOIIecTBa M rocyaapcTBa MpHoo-
maer oOydaromuxcst K OOLeCTBEHHBIM HHTepecaM. M3yueHne OCHOB KOMOMHATOPHKH Pa3BHBAET
HaBBIKM OpraHu3aluy rnepedopa M 1mojacyéra yrcia BapuaHTOB, B TOM YHUCIE, B MPUKIAIHBIX 3a/1a-
gyax. 3HAKOMCTBO C OCHOBAMHU T€OpUHU IpadoB CO3/1aET MaTeMaTUUeCKUi pyHIaMEHT A GopMHu-
pOBaHMsI KOMIETEHUUH B 00JaCTH MHPOPMATUKU U IUGPOBbIX TexHojoruil. [loMmumo 3toro, npu
M3Y4YEHUH CTaTHUCTUKH U BEPOSTHOCTU OOOTaIlalOTCs MPEACTaBICHUS yYalluXcs O COBPEMEHHOM
KapTUHE MUpPA U METOJaX €ro UCCIeOBaHUsl, GOPMUPYETCS MOHUMAHHUE POJIM CTATUCTHKU KaK HC-
TOYHHKA COLIMAJIBLHO 3HAYMMON MH(OPMAIMK U 3aKJIabIBAIOTCSI OCHOBBI BEPOSITHOCTHOTO MBIIILIE-
HUSL.

B cooTBeTcTBHU C TaHHBIMH LETISMH B CTPYKType IporpaMMsl yueOHoro kypca «Beposrt-
HOCTb M CTAaTUCTHKA» OCHOBHOW IIKOJIBI BBIIEJIECHBI CIEAYIOIIHE COAEPKATEIbHO-METOANUECKNE
muHun: «lIpencraBneHue NaHHBIX W ONMcaTeNbHasl CTATUCTUKa»; «BeposTHOCTBY»; «OJIEMEHTHI
KOMOMHATOpUKI»; «BBeneHue B Teopuio rpadony.

Copepxanue nunun «lIpencraBieHne TaHHBIX U ONKCATENbHASI CTATUCTUKAY CITY’KUT OCHO-

BOH /111 OPMUPOBaHUSI HABBIKOB pabOTHl ¢ MH(OpPMAILIMEH: OT YTEeHHUs] U UHTepHpeTanuu uHpop-
Maluu,
IIPEJCTAaBICHHON B TaOiMIax, Ha JuarpaMMax M rpadukax o cOopa, MpeicTaBIeHHUs U aHaIM3a
JTAHHBIX C MCIIOJIb30BAaHUEM CTaTUCTUYECKUX XapaKTEPUCTHK CPEAHMX M paccenBaHus. Paboras c
JaHHBIMU, O0YyYaroIuecs y4aTcsl CYMTHIBATh M MHTEPIIPETUPOBATH JaHHBIE, BBIIBUTATh, apI'yMEH-
TUPOBAaTh M KPUTHUKOBATH MPOCTEHUIINE TUIOTE3bl, PA3MBIILIATh HAJ (PaKTOPaMH, BBI3bIBAIOIIUMHU
HU3MEHUYMBOCTb, U OLICHUBATh UX BIMSHUE HA pACCMATPUBAEMbIE€ BETMUHHBI U ITPOLIECCHI.



NHTYynTHBHOE TIpPEACTABICHHUE O CIy4allHOM M3MEHYMBOCTH, MCCIEAOBAHUE 3aKOHOMEPHO-
CTE€ W TEHJCHIMI CTAaHOBHUTCS MOTHBHUPYIOIIEH OCHOBOM ISl M3YUYECHHUS TEOPUU BEPOSTHOCTEH.
Bonbiioe 3HaueHue 3/1eCh UMEIOT MPAKTUYECKHUE 3a/1aHusl, B YACTHOCTH OMNBITHI C KJIACCUYECKUMU
BEPOSATHOCTHBIMU MOJICIISIMH.

[TonsiTHe BepOATHOCTH BBOAUTCSA Kak Mepa MpaBaonofodust ciaydailHoro coObitus. Ilpu
M3yYeHUH Kypca oOydarommecs 3HAKOMSTCS ¢ MPOCTEUIIMMH METOJIaMHU BBIYUCIICHHUS BEPOSTHO-
CTeH B CJIy‘-IElﬁHBIX SKCIICPUMCHTAX C PABHOBO3MOXHBIMH 3JICMCHTAPHBIMHU HCXOJaMH, BCPOAT-
HOCTHBIMU 3aKOHAaMH MO3BOJIAIOIIMMHA CTaBUTh U PCHIATH 0osee CI0KHBIE 3aJa4i. B KypC BXOIAT
Ha4YaJIbHBIC IPCACTABJICHUS O CJIy‘-IaI;'IHLIX BCJIMYMHAX U UX YHUCJIOBBIX XapaKTCPUCTUKAX.

Taxxke B paMKax 3TOro Kypca OCyLIECTBIIETCS 3HAKOMCTBO 00YYAIOIINXCSl C MHOYKECTBAMU
Y OCHOBHBIMHU OIEpAlMsIMHU HaJ MHO>KECTBAMHU, PACCMATPUBAIOTCS IPUMEPHI IPUMEHEHUS IS pe-
LIeHUs 33/1a4, a TAK)KE MCIOIb30BaHUS B IPYTUX MAaTEMaTHUECKUX KypcaxX U yUueOHBIX MpeaMeTax.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIJTAHE

B 7—9 kmaccax mnsydaercst Kypc «BepoSaTHOCTh M CTaTUCTHKA», B KOTOPBIH BXOIAT pasje-
ael: «lIpepcraBienue NaHHBIX U OMHMCATENIbHAS CTATHCTUKA»; «BeposSTHOCTBY; «DIeMeHTH KOMOH-
HaTOpUKN»; «BBenenne B Teoputo rpadoBy.

Ha n3yuyenue ganHoro Kypca oTBoauTcs 1 yueOHBIH 4ac B HEIEIO B TEYCHHUE KaXKIOTO rojia
oOyuenus, Bcero 102 yueOHBIX Yaca.

COJEPKAHUE YYEBHOI'O KYPCA "BEPOATHOCTDb U CTATUCTHKA"
7 KJIIACC

IIpencraBnenue AaHHBIX B BUAE TaOul, quarpamm, rpadukoB. 3anojHeHue TaOiull, yre-
HUE U TIOCTPOEHHUE auarpamm (CTOJIOMKOBBIX (CTONOYATHIX) M KPYTOBBIX). UTeHUe rpadukoB pe-
aJIbHBIX TpolieccoB. M3BneueHne MHPOPMALMU U3 TUarpaMM M TabJul], UCIOJIb30BAaHUE M UHTEp-
IpeTanus JaHHbIX.

OmnwucarenbHas CTaTUCTUKA: cpellHee apudmMeTHueckoe, MeIuana, pa3max, Hauoosblee U

HaMMEHbIIIee 3HAaYeHUs1 Ha0opa YMCIIOBBIX JaHHBIX. [IpuMeps! cirydaifHONH N3MEHUYMBOCTH.

CrnyualiHplii SKCHIEPUMEHT (ONBIT) M ciay4ailHoe coObiTue. BepostHocTh U uyactora. Poib
MaJIOBEPOSITHBIX M MPAKTUYECKH JOCTOBEPHBIX COOBITHI B Mpupojae U B obmiecTBe. MoHeTa U wr-
pasibHasi KOCTh B TEOPUH BEPOSTHOCTEH.

I'pad, BepumHa, pedbpo. Ctenenp BepuinHbl. Yucno pédep U cymMMapHas CTENEeHb BEpILUH.
IIpencraBnenue o cesizHoctu rpada. Llenu m muxnel. Iyt B rpadax. O0xox rpada (sitnepos
nyTh). [IpencraBnenue o0 opueHTUpOBaHHOM rpade. Pemenne 3agau ¢ momMoIpo rpagos.

8 KJIACC

[IpencraBnenne MaHHBIX B BUAE TaOIHI, auarpamMm, TpaduxoB. MHOXECTBO, IJIEMEHT
MHO’KECTBa, MOJAMHOXecTBO. Omnepaluu HajJ MHOXeCTBaMH: 00beAMHEHHE, NepeceueHue, A0MoI-
HeHue. CBOIMCTBa onepanuid HaJl MHOKECTBAMU: NIEPEMECTUTEIBHOE, COUETATEIIbHOE, PACIIpeeIn-
TenpHOE, BKIIOYeHUs. Mcmonp3oBanne rpaduueckoro MpeACTaBICHHUS MHOXECTB JUJISI OMUCAHUS
peaNbHBIX MTPOLECCOB U SBJIEHUMN, IPYU PELICHUH 3a1a4.

N3mepenne paccemBaHus NaHHBIX. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHHE YHUCIIOBBIX
HaOOpPOB.

Jnarpamma paccenBaHusl.



DneMeHTapHbIe COOBITHS ciydaiiHoro ombita. CiydaitHeie coObITHs. BeposTHOCTH COOBI-
Tuii. OTBITHI ¢ PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU. CiryqaiftHblid BEIOOP. CBSA3b MEXK-
1y MaJIOBEPOSTHBIMH U MPAKTUYECKH IOCTOBEPHBIMU COOBITUSIMU B MIPUPOJIE, OOIIECTBE U HAyKe.

JepeBo. CBolicTBa AEPEBBEB: €AMHCTBEHHOCTD ITyTH, CYIIECTBOBAaHUE BUCSYEH BEPIIMHBL,
CBSI3b MEX]Iy YHMCIIOM BepIIUMH U yucioMm pédep. IlpaBuno ymHoxxenus. Pemenue 3agad ¢ momo-
1610 TpadoB.

[TpotuBomnonoxusie coObITHs. uarpamma Diinepa. OObeIuHEHHE U TepecedeHne CoObl-
TH.

HecoBmecTnbie coObiTusi. @opMmysa CIIOKEHHUS BEPOSTHOCTEH. YCIOBHAsh BEPOSITHOCTb.
[IpaBuio ymuHoxxenusi. HezaBucumble coObitus. IlpencraBienue skcnepuMeHTa B BHUJAE JE€peBa.
Pemrenne 3amau Ha HAXOXJAEHHE BEPOSATHOCTEH C IMOMOUIBIO JEpeBa CIy4ailHOrO 3KCIEPUMEHTA,
JqyarpaMm Dusepa.

9 KJIACC

[IpencraBieHre JaHHBIX B BHJIE TAOIUI], quarpamm, rpauKoB, HHTEPIPETAHS TaHHBIX.
Utenue u noctpoeHue Tabaull, Auarpamm, rpaukoB 1O peaTbHbIM JIaHHBIM.

[TepecranoBku u Qakropuan. CoueTanuss U 4uciao coderanuid. TpeyronpHuUK Ilackans.
Pemenue 3a1a4 ¢ ncnosib30BaHUEM KOMOMHATOPUKH.

I'eomeTpuueckas BeposTHOCTh. Ciy4yailHBIA BHIOOP TOYKM M3 (UIYpHI Ha TIIOCKOCTH, U3
OTpE3Ka U U3 IyTH OKPY>KHOCTH.

Ucnbitanue. Ycnex u Heygaua. Cepust ucnblTaHui 10 niepBoro ycnexa. Cepust ucnbita-
Huit bepaysm. BepostHoctu coObITHI B cepuu UcTibiTanuii bepHym.

CrnyualiHas BelNMUYMHA U paclpejeieHue BeposiTHocTel. Martemarnyeckoe OXHAAHUE U
qucnepcus. [Ipumepsl MaTeMaTH4ecKoro OKHMIaHHUs KaK TEOPETUYECKOIO0 CPEIHEro 3HA4CHUs Be-
JINYMHBI.

MareMaTrnueckoe OKHJIaHNUE U TUCIIEPCUS CIIy9ailHOM BEJIMYMHBI «YHUCIIO YCIEXOB B CEPUU
ucnbiTaHui bepHymm.

ITonsaTue o 3akoHe 60nbIINX YKced. M3MepeHne BeposSTHOCTEH ¢ MOMOIIbIO YacToT. Poib u
3HaYeHHUE 3aKOHa OOJIBIINX YHCEN B MPUPOJIE U OOIIECTBE.

IIVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATBI

OcBoenue yueOHOro npeamera «BeposTHOCTb M CTaTHCTUKa», Kak pasaena Kypca "Marematuku"
JIOJDKHO 00ecTeunBaTh JOCTUKEHNE HAa YPOBHE OCHOBHOI'O 00IIero o0pa3oBaHMs CIEAYIOUIMX JTUYHOCT-
HBIX, METANIPEIMETHBIX U MPEIMETHBIX 00pa30BaTENbHbBIX PE3YJIHTATOB!

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJIbTaThl OCBOCHUSI IIPOTpaMMbl ydeOHOTo npeaMeTa «BeposTHOCTh U CTaTHCTH-
Ka» XapaKTepU3yTCs:

IIaTpuoTHyeckoe BocIUTAHUeE:

IIPOSIBJIEHUEM MHTEpPEca K MPOIIJIOMY M HACTOALIEMY POCCHUMCKOW MAaT€MaTHKH, LIEHHOCTHBIM OTHOIIIE-
HUEM K JIOCTH)KEHUSAM POCCHUICKUX MAaTEMaTHKOB M POCCUNCKON MAaTeMaTUYECKOW LIKOJIbI, K UCIOJIB30-
BaHUIO 3TUX JJOCTH)KEHUH B IPYyTUX HayKax M MPUKIAJAHBIX cepax.

I'paxxnaHcKoe U yXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMIOJIHEHUIO 00sI3aHHOCTEN IpaKIaHMHA M peajn3allid €ro Ipas, IPEICTaBICHUEM O
MaTeMaTHYECKUX OCHOBAX (D)YHKIIMOHHPOBAHUS PA3IMYHBIX CTPYKTYp, SABJICHUH, IPOIETyp IPaxkI1aHCKO-
ro o61ecTBa (BbIOOPHI, OMIPOCHI U TIP.);

TOTOBHOCTBIO K OOCYXJIEHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JTOCTHU-
KEHUI HayKH, OCO3HAaHUEM BaXXHOCTH MOPAJIbHO-3TUYECKUX IIPUHILIUIIOB B AEATEIBHOCTH YUEHOTO.



TpynoBoe BociMTaHue:

YCTaHOBKOW Ha aKTMBHOE Y4YaCTHE B PELICHUM NMPAKTUYECKHUX 3a7ad MaTeMAaTUYECKOM HAIIPAaBICHHOCTH,
OCO3HAaHMEM BaXHOCTH MAaTE€MaTU4YecKOro oOpa3oBaHUS HA NPOTSDKEHHHM BCEH KHU3HHU IS yCIEIIHOM
npoeCCUOHATLHOMN IEATETFHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHUH;

OCO3HaHHBIM BBIOOPOM M MOCTPOCHMEM HHIUBHIYaJbHONM TPAEKTOPUU OOpa3oBaHUS M >KU3HEHHBIX
IUTAHOB € YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH.

JcTeTHYeCKoe BOCIIUTAHHE!

CIIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M 3CTETUYECKOMY BOCHPHUATHIO MaTeMaTHUECKUX OOBEKTOB, 3ajad,
peLIeHu!, pacCyKACHUN; YMEHUIO BUJIETh MATEMATHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOTI'O TO3HAHMS:

OpHeHTaL[I/ICﬁ B ACATCIIBHOCTH Ha COBPEMCHHYIO CHUCTCMY HAY4YHBIX HpeI[CTaBHeHI/If/’I 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS YEJIOBEKA, IPUPOIbI U OOILECTBA, TIOHUMAaHUEM MAaTEMAaTHYECKOW HAyKH Kak
C(bepbl YeJI0BCUCCKOM JACATCIIbHOCTH, 5TaIlOB eé Pa3BUTHA U 3BHAYUMOCTH JJId Pa3BUTUS HUBUIIN3AlINH,

—OBJIaACHUCM A3BIKOM MAaTCMAaTHUKH U MaTeMaTHYECKOM KyJIbTypOﬁ KaK Cp€aACTBOM IMO3HAHUS MU-
pa;

—OBJIaACHHUCM HpOCTCfIIHHMH HaBbIKaMH HCCHGI{OBaTeHBCKOﬁ JACATCIIbHOCTH.

dusnyeckoe BocnuTanue, GopMupoBaHue KyJIbTYPbl 310POBbSi 1 3MOLMOHAJIBHOIO 0Jia-
ronoJIy4Yms:

—TOTOBHOCTHIO NMPUMCHATH MATCMATHUYCCKUC 3HAHWA B HMHTCPECAX CBOCTO 3J0POBbiA, BCACHUA
310pOBOro 00pasa >KHM3HHU (310pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUN U OTABIXA, PETYISIp-
Has (pu3nYecKas akTUBHOCTb); c(hOPMUPOBAHHOCTHIO HaBbIKa peduIeKCHH, IPU3HAHUEM CBOETo IIpaBa Ha
OLMOKY M TAaKOTr'0 e IpaBa JAPyroro 4eaoBeka.

IKOJIOTHYECKOe BOCIIUTAHUE:

—OpHEHTAIMel Ha IPUMEHEHNE MaTeMaTHYECKUX 3HAHUH JJIs PelIeHuns 3a7a4d B 00J1aCTH COXpaH-
HOCTH Opr>KaIOIH€fI Cp€abl, IIAHUPOBAHHUA IMOCTYIIKOB M OLICHKHW HMX BO3MOXXHBIX HOCJ'IGI[CTBI/Iﬁ JJIsA
OKpY’Karolllel cpeiibl; 0CO3HAHUEM TJI00aJIbHOTO XapaKTepa 3KOJOTHYECKUX MpobiieM U MyTel UX pelie-
HH.

JInuHOCTHBIE pe3y/bTaThbl, oOOecleYnBaOIIMe AJANTALNUI0 00y4arolerocss K H3MEHIo-
IMMCH YCJIOBHAM COLMAIBLHON U IPUPOIHON Cpeabl:

—TOTOBHOCTBIO K JIEHCTBUSIM B YCIIOBUSIX HEONPEAEIEHHOCTH, MIOBBIIIEHUIO YPOBHS CBOEH KOMIIE-
TEHTHOCTH 4Yepe3 MPaKTHUECKYIO JAEATENbHOCTh, B TOM YHCJIE YMEHHE YUUThCS y APYIHX JrojeH, npruoo-
peTaTh B COBMECTHOM JESTEIbHOCTH HOBBIE 3HAHUS, HABBIKM Y KOMIIETEHIIUH U3 OIBITA APYTHX;

—HE00XOJMMOCThIO B (JOPMUPOBAHUYU HOBBIX 3HAHHI, B TOM yucie GOpMyIupOBaTh UJIEHU, TOHS-
TUsA, TUIIOTE3bI 00 o0BeKTax u ABJICHUAX, B TOM YHCJIC paHEC HE U3BCCTHBIX, OCO3HABATDH I[e(i)I/IHI/ITBI co0-
CTBEHHBIX 3HAHHI U KOMIIETEHTHOCTEW, INTAHUPOBATH CBOE PA3BUTHE;

—CIHOCOOHOCTBIO 0CO3HABATh CTPECCOBYIO CUTYAIMI0, BOCIPUHUMATh CTPECCOBYIO CUTYaIMIO KaK
BBI30B, TPEOYIOUINI KOHTPMEp, KOPPEKTUPOBATh IPUHUMAEMbIE PEIIEHUs U JeHCTBUS, POPMYIUPOBATH
Y OLIEHUBATh PUCKHU U MOCIEACTBUS, (OPMUPOBATH ONBIT.

METANPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHHS MTPOTPaMMBbI yaeOHOTO TpenMeTa « BeposiTHOCTh u cTa-
TUCTHKA» XapaKTEPHU3YIOTCS OBJAJICHUEM VHUBEPCANbHLIMU HOZHABAMENbHBIMU OeliCMBEUAMU, YHUGED-
CANbHLIMU KOMMYHUKAMUGHBIMU OCUCMBUAMU U YHUBEPCATbHBIMU PEZYIAMUSHBIMU OeliCMEUIMU.

1) Vhueepcanvnvie nosnasamenvusie oeticmsus obecneuusarom gopmuposanue 6a308biX KOSHU-
MUBHBIX NPOYECCO8, 00YUAIWUXCS (0CBOEHUE MeMO0008 NO3HAHUS OKPYICAIouie2o Mupa, npumeHeHue
JI02UYECKUX, UCCIe008aMeENbCKUX Onepayull, yMeHul pabomams ¢ ungopmayuel).

basoBble Jlornyeckue 1eicTBUA:



—BBIABIIATh U XapaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKK MAaTEMATUYECKUX OOBEKTOB, NOHATHUH,
OTHOLICHUH MEXIYy HOHATHAMM; (HOPMYJIUPOBATh ONPEAEICHUs INOHATHH; yCTaHABIMBATh CYIIECTBEH-
HBII NMPHU3HAK KJIacCU(PUKALMK, OCHOBAHMS JJI1 0OOOLIEHHS U CPABHEHUS, KPUTEPUU ITPOBOJIMMOIO aHa-
T34,

—BOCIIPUHUMAaTh, (OPMYJIMPOBATH U MPEOOPA3OBHIBATh CYXKAEHUS: YTBEpAUTEIbHBIC U OTPULA-
TeJbHbIE, €IMHUYHbBIE, YACTHBIEC U OOIINE; YCIOBHBIE;

—BBISBIIATh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M M IMPOTHBOpEYMs B (akTax, IaH-
HBIX, HAOJIOACHUSAX U YTBEPKACHUAX; MpeIaraTb KPUTEPHH IJIs1 BBISBICHUS 3aKOHOMEPHOCTEH M Ipo-
TUBOpEYUL;

—JleNaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M MHIYKTHBHBIX YMO3a-
KIIIOYEHUH, YMO3aKIIIOUEHUH 110 aHaJIOTUH;

—Ppa30upaTh AOKa3aTeJIbCTBA MATEMAaTUYECKUX YTBEPXKIACHUH (IIPSAMbIE U OT IPOTUBHOIO), IPOBO-
IUTh CAaMOCTOSITENIbHO HECITIOXKHbBIE OKa3aTeIbCTBA MaTEMaTHUECKUX (DaKTOB, BBICTPAUBATh APTyMEHTa-
LU0, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCy KICHHUS;

—BbIOMpaTh CIOCO0 perieHus yueOHOM 3a/1auk (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIIEHMUSI, BbI-
Oupatp HanboJIee MOAXO AN C yIETOM CAaMOCTOSTENILHO BBIJICIICHHBIX KPUTCPHUEB).

ba3oBble nccienoBarejbcKe 1eCTBUA:

—HCII0JIb30BaTh BONPOCHI KaK MCCIEI0BATENbCKUIA MHCTPYMEHT MO3HaHMS; (GOPMYIMPOBATH BO-
pockl, (pUKCHUpYIOLIHE IPOTUBOPEUHE, TPOOIIEMY, CAMOCTOSTENLHO YCTaHABIUBATh HCKOMOE U JIaHHOE,
(bopMHpOBATh THIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3ULIMIO, MHEHHE;

—TPOBOJUTH MO CAMOCTOSATEIBHO COCTABICHHOMY IUIaHY HECJIOKHBIA HKCIEPUMEHT, HEOOIIbIOE
WCCIIE/IOBAaHNE IO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEKTa, 3aBUCHMOCTEH OOBEKTOB
MEXTy COOOM;

—CaMOCTOSITENTbHO (popMynupoBaTh OOOOIIEHHST W BBIBOJBI 1O pe3yJbTaTaM MPOBEAEHHOTO
HaAOJIOACHNS, UCCIIEOBAHMS, OLEHUBATH JTIOCTOBEPHOCTh IMOJyUYEHHBIX PE3yJIbTaTOB, BEIBOJOB M 0000-
IEHUH;

—IIPOrHO3UPOBAaTh BO3MOXKHOE Pa3BUTHE MPOLECCA, a TAKKE BBIIBUIATH IPEAIOJIOKEHUS O €r0
Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undpopmanmueii:

—BBIABJIATH HEAOCTATOYHOCTHh U N30BITOYHOCTH I/IH(i)OpMaHI/II/I, JaHHBbIX, H606XOI[I/IMI>IX AJIg peuie-
HUS 33]1a4H;

—BbIOMpaTh, aHATU3UPOBATH, CHCTEMAaTU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIUIO PA3INYHBIX
BUJIOB U (DOPM MpeCcTaBICHUS;

—BbIOMpaTh GopMy MpeAcTaBIeHUS HHPOPMAIMN U UIUTFOCTPUPOBATH PellacMble 33auid CXema-
MU, TUarpaMMaMu, HHOU TpaduKoOi 1 UX KOMOUHAITUSMU;

—OIICHUBATh HAAEKHOCTh WH(GOPMAIIUU 110 KPUTEPUSIM, MPEATOKEHHBIM yUUTEIeM Wi chopmy-
JUPOBAHHBIM CAMOCTOSITETHHO.

2) Vnusepcanvnvle Kommynukamuenule oeticmeus obecneuusaom coopmuposaHHoCmy coyu-

ANILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0umenue:

—BOCTIIPUHUMATH U (OPMYIUPOBATH CYK/IEHUSI B COOTBETCTBUU C YCIOBHSIMH H LIETSIMU OOIICHHS,
SICHO, TOYHO, TPAaMOTHO BbIpakaTh CBOIO TOUKY 3PEHMS B YCTHBIX M MHCbMEHHBIX TEKCTaX, AaBaTh MOSC-
HEHUS 110 X0y peUIeHus 3a/1a4yi, KOMMEHTHUPOBATh MOJIyYeHHBIA PE3yibTaT;

—B Xoje 00cyXJIeHus 3a7]aBaTh BOIIPOCHI M0 CYIIECTBY OOCY>KIaeMOl TeMbl, MPOOIEMBI, peliae-
Mou 3aa4u, BbICKA3bIBATh UJICH, HALICIICHHBIC HA ITOUCK PCIICHUSA; COIIOCTABIIATL CBOU CYKACHUA C CYiK-



JICHUSIMHU APYTUX YYaCTHUKOB JHaliora, 0OHApY>KMBATh pa3iM4Kle U CXOJCTBO MO3UIMIl; B KOPPEKTHOM
dhopme popMyIMpOBATh PAa3HOTIACHS, CBOM BO3PAKCHHS;

—TPECTABISATh Pe3yIbTaThl PELICHUS 3a/1a4ul, SKCIIEPUMEHTA, UCCIIEeOBaHMs, IPOEKTa; CaMOCTO-
ATEJILHO BHIOMPATh (pOpMAaT BBICTYIUICHUS C YUETOM 3aja4 MPE3EHTALMU U OCOOCHHOCTEH ayAUTOPUH.

CoTpyaHu4ecTBo:

—TIOHMMATh ¥ KCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHAUBHIYAILHOW pabOThI MpHU perie-
HUHN y‘-Ie6HBIX MaTEMATUYCCKUX 3a4a4,

—TPUHUMATH 11€7b COBMECTHOH JeSITeIbHOCTH, IIJIAHUPOBATh OPTaHU3AIINI0 COBMECTHON paboThI,
pacmpenensaTh BUAb paboT, JOroBapuBaTLCs, 00CYKIaTh MPOIECC U Pe3yabTaT paboThl; 0000IIaTh MHE-
HUSL HECKOJIBKUX JIIOJICH;

—Yy4acTBOBaTh B TPYMIIOBLIX GopMax paboThl (00CykIeHUsI, 0OMEH MHEHUSIMHU, MO3TOBBIE LITYp-
MBI | JIp.);

—BBINOJIHATH CBOIO YacTh pabOThl U KOOPAWHUPOBATH CBOM ACHCTBUS C JPYTUMH 4WICHAMHU KO-
MaH/IbI;

—OLIEHMBATh Ka4eCTBO CBOETO BKJIaZa B OOMIMU MPOAYKT IO KPUTEPHUSIM, CHOPMYIHMPOBAHHBIM
Y4aCTHUKaMH BSaHMOHCﬁCTBHﬂ.

3) Vuusepcanvhvle pezynamuenvle Oeticmsus obecneyusaom GopmMuposaHue CMulCl08bIX
YCMAaHOBOK U HCUZHEHHbBIX HABBIKOE JTUUYHOCMU.

Camoopranu3amnus:

—CaMOCTOSITENILHO COCTAaBJIATh IUIaH, AITOPUTM PELIeHUs 3aa4u (WM ero 4acTh), BBIOMPATh CIIO-
co0 pelieHusi ¢ y4€TOM HMEIOIIUXCS PEeCypCcoB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHpPOBaTh U
KOPPEKTHPOBATh BapUAHTHI PEIICHUI ¢ y4ETOM HOBOW MH(pOpMALINH.

CaMOKOHTPOJIb:

—BJIJIETh CIOCO0AMH CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoIiecca M pe3ysIbTaTa pelIeHus] MaTeMa-
TUYECKOM 3a/1a4H;

—MpPEeABUAETE TPYIHOCTH, KOTOPBIE MOT'YT BOZHUKHYTH IIPU PELICHUN 3a1a4¥, BHOCUTH KOPPEKTHU-
BHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAMIEHHBIX OLTHOOK, BBISIBICHHBIX TPYIHOCTEH;

—OIICHUBATh COOTBETCTBHE Pe3ybTaTa AesITeNbHOCTH TOCTABICH- HOM IENU U YCIOBUSM, 00BsC-
HSATh MPUYHHBI TOCTHXKEHUS WU HEJOCTUKEHHS 1eIH, HAXOAUTh OIIMOKY, AaBaTh OLIEHKY MPUOOpETEH-
HOMY OIIBITY.

MNPEAMETHBIE PE3YJIBTATHI

[IpenMeTHbIE pe3yabTaThl OCBOEHHUS Kypca «BeposTHOCT M CTaTHCTHKa» XapaKTepU3YIOTCS
CIIENYIOIIMMHU YMEHUSIMH.

7 KJIACC

—YuTaTh HHPOPMAIIHIO, TPEACTABICHHYIO B TA0IHIIAX, HA JUarpaMmax;

—IIpencraBnsaTh naHHbIE B BUIE TaOMUI], CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE (CTONOYATHIC) U
KpyTOBBbI€) TI0O MAaCCHBAM 3HAYCHUM.

—OnuceBaTh U MHTEPIIPETUPOBATH PEATbHBIE YHCIIOBBIE JTaHHBIC, TIPEJACTABICHHBIC B TaOIUIIAX,
Ha JuarpaMmmax, rpadukax.

—Hcnonp30Bath 7151 OMUCAHUS TAHHBIX CTATHCTHYECKUE XapaKTEPUCTUKU: CpeaHee aprudpmMeTnde-
CKO€, MeJIaHa, HauOoJbIlIee U HAaNMEHbIIIee 3HAYCHHUS, pa3Max.

—HWmeTh mpeacTaBieHrne 0O CllydailHOM M3MEHYMBOCTH Ha MpUMepax IeH, GU3HUECKUX BEIHYUH,
AHTPOIIOMETPUYECKUX JIAHHBIX; UMETh MIPEICTABICHUE O CTATUCTUYECKON YCTONYMBOCTH.



8 KUIACC

—MW3Bnekaty u npeoOpa3oBbIBaTh MH(OpMAIHIO, MPEJACTABICHHYIO B BHJE TaOJHUIL, JUarpamm,
rpaduKoB; MPEACTaBIATh JaHHBIC B BUIE TaOIHII, TUarpamMmm, rpad)uKoB.

—OnuceiBaTh 1aHHBIE C TOMOUIBIO CTATUCTUYECKUX MOKa3aTeNel: CpeIHUX 3HAUCHUN U Mep pac-
cerBaHus (pa3Max, TUCIEPCUs U CTaHJIaPTHOE OTKIIOHEHHUE).

—HaxoauTh 4acTOTHI YHCIOBBIX 3HAYCHHI W YaCTOTHI COOBITUI, B TOM YHCIIE TI0 pe3yIbTaTaM H3-
MEpEeHH U HAOIIOICHUH.

—HaxoauTh BepOSTHOCTH CITyYalHBIX COOBITHIA B OIBITaX, 3HAS BEPOSTHOCTH JIEMEHTAPHBIX CO-
OBITHH, B TOM YHCJIC B ONBITAX C PABHOBO3MOXHBIMHU AJIEMEHTAPHBIMU COOBITHUSIMHU.

—Hcnonp3oBate rpaguueckre MOJENH: JEPeBO CIy4YailHOro 3KCIEpUMEHTa, Juarpammbl Jitiepa,
YHCIIOBas MpsMasl.

—OmnepupoBarh MOHATHSMH: MHOXECTBO, MOJMHOKECTBO; BBINOJHATH OIEpaly HaJ MHOXe-
CTBaMH: OObBEIMHEHHUE, MepecedeHue, OIMOJIHEHUE; MEePedyHCIATh 3JIEMEHThl MHOXECTB; HPUMEHSTh
CBOWCTBA MHOYECTB.

—Hcnonp3oBath rpaduueckoe MpeICTaBICHHEe MHOXKECTB M CBS3CH MEKIYy HUMH JJIS ONMHCAHHS
MIPOIIECCOB U SIBJICHUH, B TOM YHCJIC NP PEIICHUH 33]1a4 U3 IPYTUX YICOHBIX MPEAMETOB U KyPCOB.

9 KJIACC

—M3Bnekars 1 npeoOpa3oBbIBaTh MHMOPMALMIO, IPEICTABICHHYIO B PAa3JIMYHBIX MCTOYHHKAX B
BUjie TabIuLl, AUarpamMm, rpauKoB; MPEACTaBIATh JaHHbIE B BHJIE TaOJIUL, TUarpaMM, rpadukos.

—PemaTh 3a1a4u opraHu30BaHHBIM IEPEOOPOM BapUAHTOB, a TAKXKE C UCIOJIb30BAaHHMEM KOMOU-
HATOPHBIX IIPaBUJI U METO/IOB.

—Hcnonp30BaTh onucaTenbHble XapaKTEPUCTUKH U1l MACCUBOB YHMCIIOBBIX JAHHBIX, B TOM UYHUCIIE
CPEIHHE 3HAYECHUS U MEPHI PACCEHBAHUS.

—HaxoauTth 4acTOTHl 3HAUYE€HUI U YacCTOThI COOBITUS, B TOM YHUCIIE MOJIb3YACh PE3yJIbTaTaMu MPo-
BEJIEHHBIX U3MEPEHUMN 1 HAOJIOICHUIA.

—Haxoautb BEpOsITHOCTH CIIy4alHBIX COOBITHM B M3yUEHHBIX OINbITaX, B TOM YHUCIIE B OMNBITAX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAapPHBIMU COOBITUSIMH, B CEPHUSAX UCHBITAHWNA IO MEPBOrO yclexa, B Cepusx
ucneITaHui bepryim.

—HMMmeTs npencTaBieHue o CIy4aiiHON BEIMUMHE U O PACIPEIEICHUH BEPOSITHOCTEM.

—HMeTp mpencTaBieHHe O 3aKOHE OOJBIIMX YUCEN KaK O MPOSBICHUU 3aKOHOMEPHOCTH B CIIy-
YaifHON M3MEHYMBOCTHU U O POJIM 3aKOHA OOJIBIIMX YKCEN B IPUPOE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne HaumenoBanue pa3nesioB, TeM nporpam- | Koan- OcHOBHBIE BHIbI 1€ATEIbHOCTH 00Y4YalOIIHXCS DJIEKTPOHHbBIE
n/n MBI 4eCTBO (undpoBbie)
4acoB Oopa3oBaTtesibHbIE pecypchl
Pasnea 1. IlpencraBiienue JaHHbIX

1.1. |IIpencraBienue nqaHHbIX B TaOiaunax. [Ipaktu- |1 OcBauBaTh cmoco0bl mpeacTaBieHus cratuctuaecknx |1, https://resh.edu.ru/su
YECKUE BBIYUCICHUS 110 TAOJUYHBIM JaHHBIM. JAaHHBIX U YUCIOBBIX MAaCCHBOB C IIOMOLIBIO TAaOIHI[ U bject/16/

1.2. | W3BrneueHne U MHTEPIpPETANUS TaOINYHBIX daH- | 1 AuarpaMMm € HMCHOJB30BAHMEM aKTyaJlbHBIX W BOXHBIX |2 - https://www.yaklass.
HBIX. JAaHHBIX (I[eMOvl"pa(l)I/ILIGCKI/Ie I[?HHBIG, lijI/I3BOI[CTBO ru/p/al gebra

1.3. |Ilpaktuueckas pabora « TabauIb». 1 TPOMBILITICHHOM M CCILCKOXOIANCTBCHHOM TPOMYKIMHI, | 3 hitps://www.time4

OOIIEeCTBEHHBIC U TIPUPOIHBIC SIBICHUS). -

1.4. | I'papuieckoe npeacTaBneHie NAHHEIX B BHC 1 HN3yuyats MeToAbI padOTHl C TAOIWUYHBIMU U TpaUIESCKU- math.ru/_files/ugd/s
KPYTOBBIX, CTOJIOMKOBBIX (CTOIOYATBIX) /IHa- MU MPEACTABIIEHUSIMU JaHHBIX C IIOMOIIBIO TH(POBBIX fbc02_6bc749ed63
I'paMM. pECyYpCOB B XOJI€¢ MPAKTUIECKUX paboT dcd5ec827b3c457¢

1.5. | YreHue 1 mocTpoeHUE JUarpaMm. 1 5484dc.pdf

1.6. | [Ipumepsl nemorpaduuecKux auarpamm. 1

1.7. |IIpaktuyeckas pabota «JluarpaMMbl» 1

Htoro mo pazmeny 7
Paznen 2. OnucarebHasi CTATUCTHKA

2.1. |Yucnossie HAOOPBHI. 1 OcBauBaTh MOHSATHS: YHCIOBON Habop, Mepa meHTpaib- |1. https://resh.edu.ru/su

2.2. | Cpennee apuMeTHYECKOE. 1 HOM TCHACHIMH (Mepa LEHTPa), B TOM YHCIIC CpeIHee bject/16/

2.3. | Meanana uncioBoro Hadopa. 1 apuPMeTHIECKOe, MeMaHa. 2. https://www.yaklass.

2.4. | YCTORYABOCTD MeAHaHsL, 1 OnuchIBaTHL CTAaTUCTHYECKHE JIAaHHBIE C IIOMOIIBIO ru/plalgebra

CpeaAHCTO apI/I(l)MeTI/I‘IeCKOFO U MEAHUAaHBbI. Pemiate 3aga-

2.5. |IlpakTuyeckas pabora «CpeHue 3HAUYCHUSY. 1 -

2.6. | HauGoubiiee 1 HauMeHbIIIEe 3HAUCHUS Yucio- |1 H3yuaTh CBOMCTBA CPEIHHX, B TOM YHCIE C TIOMOIIBIO
BOTO HabOpa. HU(PPOBBIX PECYPCOB, B XOA€ MPAKTHISCKHUX padoT.

27 P33M3X. 2 OcBauBaTh NOHATHA: HaHOOJbIIEE U HAaUMEHbBIIEE 3HAa-

Kontponpnas pabota Ne 1 YEeHUSI YUCIIOBOIO MacCHBa, pa3Max.
Uroro mo pasaeny 8 PemaTh 3a1a4m Ha BbIOOp crioco0a OnucaHus JaHHBIX B
COOTBECTCTBHHU C HpHpOHOﬁ JaHHBbIX U ICIAMHM HUCCIICI0-
BaHUA
Pasnen 3. Cayuaiinasi U3MEHYHBOCTD

3.1. | CayuaiiHas ©3MEHYMBOCTH (IIPHUMEPHI). 1 OcBauBaTh NOHSATHSA: YACTOTA 3HAUeHUH B MaccuBe gaH- |1, https://resh.edu.ru/su

3.2. | YacroTa 3HAYEHU B MACCUBE JJAHHBIX. 1 HBIX, TPYNIMPOBKA NaHHBIX, THCTOTpaMMma. bject/16/

3.3. | Ppynmuposka. 1 Crpoutsh W AHATM3MPOBATE THCTOTPAMMBL, noa6upath |2 hitps://www.yaklass.

34 FI/ICTOFpaMMBI. 2 IOAXO AN Iar IpyHIIIUPOBKHA. ru/p/al gebra

35 HpaKTI/IquKaH pa60Ta «CJ]yqaf/'IHa;[ 1 OcBanBaTh rpa(l)nqecmzle opeacTaBJICHUS Pa3HbIX BUIO0B
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| HN3MEHYMBOCTH»

CITy9JalHOU U3MEHYHUBOCTH, B TOM YHCJIC C TIOMOIIBIO 1T (-

HToro mo paszzaeny: 6 POBEIX PECYPCOB, B XOC HpaKTPI'—IeCKOﬁ pa6OTLI
Pa3nen 4. BBeienune B Teopuio rpagos
4.1. |TI'pad, Bepiuna, pedpo. [Ipeacrasienue 3amaun |1 OcBauBath nousiTus: rpad, sepmmna rpada, peépo |1. https://resh.edu.ru/su
C MOMOIIBIO Tpada. rpada, creneHp (BaJ€HTHOCTh BEPIIUHBI), OEeNb W ITHUKJI. bject/16/
4.2. | Crenens (BaJeHTHOCTH) BepinuHbl. Hucio pédep | 1 OcpaupaTh NOHATHS: TMYTh Burpa(be, diinepos myTh, 00- |2 https://www.yaklass.
¥ CyMMapHas creneHb Bepiuus. Llens u nuki. X071 rpaga, OpHEHTHPOBAHHEIA rpad. . ru/p/algebra
43, | TIyts 5 rpade. TIpecTaBIcHIE 0 CBASHOCTH 1 PemiaTh 3aJa4M Ha I[OWUCK CYMMBI CTEIICHEH BEPIINH
rpacda, Ha Touck 00xoj1a rpada, Ha MOUCK MyTeH B OpH-
rpaga. CHTHPOBAHHBIX Tpadax.
4.4. | Obxox rpada (viinepos myts). Ilpencrasnenue |1 OcBaunBaTth Crnoco0bI IPEICTABICHUS 3a1a4 U3 Kypca all-
00 OpHEHTHPOBAHHBIX rpahax. reopbl, TECOMETPUH, TEOPUU BEPOSITHOCTEN, IPYTUX TIPE/I-
Hroro mo pazgeny: 4 METOB C MOMOIILIO TpadoB (KapThl, CXEMBbI, dJICKTpHUYC-
CKHe 1end, (pyHKIITMOHAIIbHBIECOOTBETCTBHUS) Ha TIPH-
Mepax
Pazznen 5. BeposiTHOCTD M 4aCTOTA CJIYYAHHOI0 COOBITUS
5.1. | CnydaitHblii OIBIT M Cily4aiiHoe coObiTHe. Mo- |1 OcBauBaTh NOHATHSA. CIIy4yalHBIM ombIT W ciydaitHoe |1, https://resh.edu.ru/su
HeTa M UrpajbHas KOCTh B TEOPHU BEPOSTHO- COOBITHE, MAJIOBEPOSTHOEC U MPAKTUYIECKU JTOCTOBEPHOES bject/16/
crei. codpITHE. 2. https://www.yaklass.
5.2. | BeposTHOCT M 4acTOTa COOBITHSL. 1 H3y4aTh 3HaMMMOCTE MAJIOBEPOATHBIX COGHITHI B IpH- ru/p/algebra
5.3. | Ponb ManoBepoSATHBIX M MPAKTUUECKH JOCTO- 1 PO/ 1 ODIIECTBE HA BAKHBIX NPUMEPax v(aBapHH’
BEPHBIX COOBITHIA B IIPUPOJIC U B OOIIECTRBE. Eziia;T;I:;ee;gz; ;I;;{;:E)I/I Ta NEPCOHAILHOM HHPOP-
5.4. | Ilpakruyeckas padora «Hacrora BbimajeHus op- | 1 H3y4aTh poJib KJIACCUYECKUX BEPOSATHOCTHBIX MOJIEICH
s1a» (MoHeTa, urpajibHasi KOCTh) B TEOPUU BEPOSITHOCTEM.
Hroro 1o paznemny: 4 Ha6aoaaTs M M3y4aTh 4acTOTY COOBITHN B IPOCTHIX DKC-
[EPUMEHTAX, B TOM YHUCJIE C TOMOIILIO U(PPOBBIX pe-
CYPCOB, B X0JI€ IPAKTHUECKON pabOThI
Paznen 6. O0001menne, KOHTPOJIb
6.1. |IIpencraBneHue TaHHBIX. 1 IoBTOPATHL M3yYEHHOE U BBICTPAUBAThH cucteMy 3Hanuit. | 1. https://resh.edu.ru/su
6.2. | OmucareinbHas CTATUCTHUKA. 2 Pemath 3aja4m Ha NIpeJICTABICHUE U ONUCAHUE TAaHHBIX b'|ect/16/
6.3. | BeposTHOCTB ciy4aifHOro COOBITHSI. 2 C MOMOILBIO U3YUEHHBIX XapaKTepHCTHK. OBCyKAaTH 2. https://www.yaklass.
KouTpossHas pa6ota No 2 npuMepPkI CITyYaiHbIX CO6I>ITI/I?, MaJI0BEPOSATHBIX H NPAK- ru/plalgebra
THYECKH JIOCTOBEPHBIX CIIyHaiHBIX COOBITHIA, MX POIM B | g https://100ballnik.c
OPUPOJIC U KU3HU YEJIOBEKA om/04-03-2021
Hroro no pazneiny: 5
OBHIEE KOJIMYECTBO YACOB T10 I[TPOTPAMME | 34
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8 KVIACC

Ne HaumenoBaHue pa3ae/ioB, TeM nporpam- | Kosu- OcHoOBHBIE BHABI 1€eSITeJILHOCTH 00y4alomuxcst DJIeKTPOHHbIE
n/m MBI Y€eCTBO (uu¢posbIe)
4acoB Oo0pa3oBaTte/ibHbIE pecypcehl
Pasnea 1. [loBTopenune kypca 7 kiacca
1.1. |Ilpencrapnenue naHHbIX. OnucaTenbHas 1 TOBTOPSATE H3yUYEHHOE H BLICTPAMBATE CHCTEMY 3HaHMil. | 1- thDS:/ [resh.edu.ru/su
CTATUCTHKA. Pemnarh 3amavyM Ha IIPEACTaBICHUE W OMNHWCAHUE JaH- bject/16/
12 |c N C 1 HBIX C IIOMOIIBIO M3y4YEHHBIX XapakTtepucTuk. Pemarn |2. https://www.yaklass.
= ngaHHaﬂ M3MCHIUBOCTD. LPCAHNC YHCIOBOTO 3aJa4YM Ha IIPEJCTABIICHHE T'PYNINHUPOBAHHBIX JAaHHBIX U ru/g/algebra
Habopa. OINMCAaHUE CIIyYaMHON U3MEHYHUBOCTH.
1.3. | Cnyyaiinsie coObiTusi. BepositHOCTH M 9acToTh. |1 PemiaTh 3amauM Ha ONPEICICHHE YaCTOTHI CIIyYalHBIX
o COOBITHN, OOCYKIEHHE TMTPUMEPOB CIyUYaAWHBIX COOBITHH,
1.4. | Knaccuyeckue Moie TEOPUH BEPOSATHOCTEH:
MaJIOBCPOATHBIX MW IMNPAKTHYCCKHU HJOCTOBCPHLIX CJIIYy-
MOHETA U Ur'paJibHasi KOCTh - .
YanuHBbIX CO6I)ITI/II/I, HUX POJIH B IIPpUPOAC U )KU3HHU YCIIO-
Hroro no paszneny 4 BEKa

Paszngen 2. OnucarejbHag cTaTuCTHKA. PaccenBanue TaHHBIX

1. https://resh.edu.ru/su

2.1. | Orxnonenus. 1 OcBanuBaTh NOHATHS: JUCIEPCUS M CTAHIAPTHOE OTKJIIO- L
2.2. | incnepens wncnosoro HaGopa 1 HEHHUE, WCIOJIb30BaTh 3TH XapaKTEPUCTUKHU IJIsl OMH- bject/16/
= P pa. CaHMsI PACCEUBAHUS NAHHBIX. 2. https://www.yaklass.
2.3. | CTanapTHOE OTKJIOHEHUE YhcioBoro Habopa. |1 BbIABHIaTh rHNOTE3bI 00 OTCYTCTBUH MJIM HAJIMYHUU CBSI- ru/p/algebra
2.4. | lnarpammsl paccensanus 1 34 110 aMarpaMMmaM pacCcerBaHUs.
CrpouTh quarpaMMbl PaCCEMBAHUS 110 UMEIOLIMMCS
Hroro mo pazaery 4 JIAaHHBIM, B TOM YHCJIE C TIOMONIBIO KOMITBIOTEpA
Pa3ngen 3. MHuo:xecTBa
3.1. | MHOecTBO, HOAMHOKECTBO. OcBauBATh MOHSITHS . MHOKECTBO, SIEMEHT MHOXKECTBa, | 1- E’FIDS}// r?Sh.edU.FU/SU
MOJIMHOKECTBO. ect/16
3.2. | Omepamnuu Hag MHOKECTBAMHU: 00BEINHEHNE
pan A A ’ BLINOJIHATL ONEpPalMU HaJ MHOXECTBAMHU: 00bEIMHE- 2. https://www.yaklass.
TICPECCHUCHNE, NOTOTHCHHC. HHE, TIEpeCEYEHUE, TOMOJIHEHHE. ru/p/algebra
3.3. | CpoiicTBa onepanuii Hagq MHOXKecTBaMu: nepe- |1 Hcnonb30BaTh CBOMCTBA: IEPEMECTUTEIIBHOE, COYETA-
MECTUTENbHOE, COYETATENbHOE, paclpeiein- TENILHOE, PACIIPENEIUTENLHOE, BKIIFoUeHHus. Mcmoin30-
TEIIbHOE, BKIIOUCHUS. BaTh rpaduYecKoe NMPEACTABIEHNE MHOKECTB IIPU OIHUCA-
34, |Ipadmeckoe mpencrannenue muoxects 1 HHUHM pEajbHBIX MPOIECCOB U SABJIEHHUMN, IIPH PEUICHUH
: 3a71a4 M3 JPYTUX yYEOHBIXIIPEAMETOB U KyPCOB
KonTposbHas pabora Ne 1
Htoro no pazgeny: 4

Paznen 4. BeposiTHOCTD CJIy4aiiHOTO COOBITHS

4.1.

DreMeHTapHbIC COOBITHSI.

4.2.

CayyaiiHbie COOBITHSI.

OcBanBaTh NOHATHUA. BJICMCHTAPHOE COOBITHE, CIydaii-
HOE€ COOBITHE KaK COBOKYITHOCTH OJIAarOTIPHUSITCTBYIOIITHX

1. https://resh.edu.ru/su
bject/16/
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4.3. | braronpusTCTBYIONINE dIEMEHTapHbIE COOBITHS. | 1 ONIEMEHTApHBIX  COOBITHI, PaBHOBO3MOXKHBIE dNeMeH- | 2. https://www.yaklass.
BeposTHOCTH COOBITHIA TAPHBIC COORITHA. y . ru/p/algebra
PemiaTh 3a1a4u Ha BBIYUCIICHHE BEPOSATHOCTEH COOBITHIA
4.4. | OnbITHI ¢ PAaBHOBO3MOXHBIMHU 3JIEMEHTapHBIMH | 1 [0 BEPOSITHOCTSIM DJIEMEHTAPHBIX COOBITHH CIIy4YailHOTO
COOBITHSAMHU. OIIbITA.
4.5. | Cnyuaitssii BeiGop. Pemats 3agaum Ha BBIYMCICHHUE BEPOSITHOCTEH COOBITHI
B ONBITaX C PAaBHOBO3MO’KHBIMHU 3JIEMEHTAPHBIMHU COOBI-
4.6. |IIpaktndeckas pabora « ONbITH ¢ pAaBHOBO3- THUSIMH, B TOM YHCJIE C TOMOIIBIO KOMITBIOTEPA.
MOHBIMHU 3JIEMEHTAPHBIMH COOBITHIMUY IIpoBoAUTH U U3Y4YATh ONBITHI C PABHOBO3MOXXHBIMH 3JIE-
VIToro 1o passieny: 6 MEHTapHBIMHU COOBITHUAMH (C UCITIOIB30BAHUEM MOHET,
UTpaJIbHBIX KOCTEH, APYruX MOJEJIeH)B XO0Jie MpaKkTuJe-
CKO# paboThI
Pa3gea S. Beenenune B Teopuio rpagos
5.1. | Jlepeso. OcBauBaTh NOHATHS: I€PEBO Kak rpad O3 LuKia, BUCA- | 1- EFtps}g‘/g;Sh-Edu-rU/su
N ) 4Jasi BepuIruHa (JIMCT), BETBb JiepeBa, MyTh B JIepeBe, JHa- Ject
5.2. | CBoiicTBa jepeBa: SI[I/IHCTBeHHOCTB Iy TH, CyILe- MeTp Aepesa. 2. hitps://www.yaklass.
CTBOBAHUC BUCAICH BCPIITUHBL, CBA3L MCXKIY M3yuaTh cBoOiicTBa jepeBa: CyllecTBOBaHME BHCsAYEit ru/plalgebra
YHCIIOM BEPUIMH U 4HCIIOM pEOep. BEPLIMHBI, €IMHCTBEHHOCTb IIyTH MEXIy IBYMsl Bep-
5.3. | TIpaBuno yMHOKEHHS. 2 IIMHAMH, CBSI3b MEXKJY YHUCJIOM BEPIINH U YHUCIIOM PE-
M : 4 oep.
TOTO MO pasicy: PemraTes 3a1a4n Ha ITIOMCK U EPEUYHCIICHHUE ITyTEH B Oe-
p y A
peBe, oIpeJieliIeHne Yrcia BEepIInH Wi pEoepB aepese,
00x0/1 OMHAPHOIO JepeBa, B TOM YHUCJIC C IPUMEHCHUEM
MpaBUJIa YMHOXCHUSI
Paznen 6. CryuyaiiHbie cOObITHS
6.1. | [IpoTHBOMOI0KHOE COOBITHE. OcBaMBaTh NOHSITHSI: B3aUMHO IPOTHUBOIONOXKHBIE cO- | 1. hEDSJ//reslh-EdU-rU/S
N ObITHsI, OIEPAIlU HaJl COOBITUSIMH, OObEIMHEHHUE U TIE- ubject/16
6.2. O6T)GI[I/IH€E-II/IG u nepeceueHue coObiTuit. J{na- peceuenme coGerTHil, amarpamma Diitepa (Diinepa— | 2. hitps://www.vaklas
rpamMma Siinepa. Benna), coBMecTHBIC 1 HECOBMECTHBIE COOBITHSI. s.ru/p/algebra
6.3. | HecoBMecTHBIE COOBITHS. 1 H3yuyaTs TeopeMbl O BEPOATHOCTU OOBEIHMHEHUS IBYX
. coObITHI ((POpMYITBI CIIOKEHUST BEPOSITHOCTEH ).
6.4. (DOpMyJIa CJIOKCHIA BEPOATHOCTCH. 1 Pemiath 3agadymM, B TOM YHCJIC TCKCTOBBIC 3aJadd Ha
6.5. |IIpaBmiI0 YMHOXCHHUS BEPOSITHOCTEH. 1 ornpe/eliecHue BEPOSITHOCTEH OOBEeIWHEHHUST U Tiepecede-
6.6. | Ycnosnas BepostHOCTS. 1 HHsL COOBITHH C TTOMOIIBIO YHUCIIOBOU Hp;IM(iI‘/'I, auarpaMmm
Oiinepa, GopMyIbl CI0KEHHUSI BEPOSITHOCTEH.
6.7. | HezaBucuMbIe COOBITHS. 1 OcBanBaTh MOHSITHS: MPABWIO YMHOXCHHUS BEPOSITHO-
6.8. |TIpeicTaBienne ciydaifHOro SKCrepUMEHTa B 1 cTeu, YCJIOBHASL BEPOATHOCTb, HE3aBUCHMBIC COOBITHSA
JIEPEBO CIIy4YalHOT'O OIIBITA.
BHJIE JIEPEBA. " N .
3y4yaTh CBoOlicTBa (OmpeneiieHus) HEe3aBUCHUMBIX COOBI
KonrponbHas pabora Ne 2 THIA.
Hroro no pasaeny: 8 Pemars 3aa4u Ha onpeaeeHUE U UCIIOJIb30BaHUE HE3a-

BUCHUMBIX COOBITHH.

Pasznen 7. O000meHue, KOHTPOJIb



https://www.yaklass.ru/p/algebra
https://www.yaklass.ru/p/algebra
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://www.yaklass.ru/p/algebra
https://www.yaklass.ru/p/algebra
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://www.yaklass.ru/p/algebra
https://www.yaklass.ru/p/algebra

7.1. |llpencraBnenue naHHbXx. OnucareabHas
CTaTHUCTHKA.

7.2. |I'padsr.

7.4. | BepoaTHOCTb Clly4allHOTO COOBITHSI.

7.5. | DneMeHThl KOMOMHATOPHUKH.

Htoro mo pazneny:

N N N T

IToBTOpSITH M3yYCHHOE U BHICTPAMBATH CHCTEMY
3HAHUU.

Pemiath 3amaum Ha OpeacTaBJICHUE M OIMCAHUC JaH-
HBIX C MTOMOIIBI0 W3yYEHHBIX XapaKTepUCTHK. Pemnarsb
3a/la4M C IpUMEHEHUEeM rpadoB.

Pemiarh 3agaun Ha HaXOXJICHUE BEPOSITHOCTU CIy4dailHO-
ro COOBITHS IO BEPOSITHOCTSAM 3JIEMEHTAPHBIX COOBITHM,
B TOM YHCJIC B OITBITaX C PAaBHOBO3MOXXHBIMH DJIEMCH-
TapHBIMU COOBITHUSIMU.

PemiaTh 3agauym Ha HaXO0XKJICHHUE BEPOSITHOCTEH 00B-
CAVHCHUS U TIePECCUYCHUs COOBITHM, B TOM YHCJIC He3a-
BHCHUMBIX, C HCIIOJIb30BAaHHUEM TpaHUISCKHX IIPEIaCTaB-
JICHUUW U JepeBa CIIy4ailHOTO OMbITA.

PemaTh 3a1aym Ha MIepeUUCICHUEC KOMOUHAIINH (YHciia
MepPEeCTaHOBOK, YHUCJIa COUCTaHU), HA HAXO0XICHHUE BEPO-
SITHOCTEH COOBITHI C MpUMEHEHNEM KOMOWMHATOPHUKHU, B
TOM YHCJIC C UCITOJIb30BAHUEM TpeyroJibHuKa llackais

2.

https://resh.edu.ru/s

ubject/16/
https://www.yaklas

s.ru/p/algebra

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

34
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9 KJIACC

Ne HaumenoBanue pa3jaesioB, teM nporpam- | Kouu- OcHoBHbBIE BU/IbI 1€ITEJbHOCTH 00y4aloUIuXcst JyiekTpoHHbBIE (U(po-
n/n MBI 4eCTBO BbI€e) 00pa3oBaTeIbHbIE
4acoB pecypchl
Pasnea 1. IloBTopenne kypca 8 kiacca

1.1. |IIpencraBineHue JaHHBIX. 1 IHoBTOPSATHL M3y4YCHHOC U BBICTPAMBATHL CHCTEMY hE[_DSI/// res/h-edu-rU/S

3HAHUU.

1.2. | OnucarenbHas CTaTHCTHKA. 1 Pemiath 3agauym Ha TpeACTABJICHHE W OIMCAaHHUE HaH- ﬁ{%\/w.vak'%

1.3. | Oneparmu Hajx COOBITHUSIMU 1 HBIX. . s.ru/p/algebra

_ Pemiath 3agaum Ha HaXO0XXIEHHE BEPOSATHOCTEH O0B-

1.4. | HesaBucumoctb COObITHIH 1 €IUHEHUs U MIepEeCEUYEHHs] COOLITUI, B TOM YHCIIE HEe3a-

WToro 1o pasneny: 4 BI/ICI/H‘\’/IBIX, C I/ICHOJ'IBSO]EaHI/IeM Fpa(bI/I‘{eCKI/IX npeacraB-
JICHUH U JepeBa CIy4YailHOTO OIbITA.
PemaTh 3ama4m Ha nepeyrciIeHUEe KoMOUHaIui (4ucia
IEepPEeCTaHOBOK, YHCJa COYCTAHMIT), HA HaXOXKJICHHUEC Be-
posITHOCTEN COOBITHN ¢ MPUMEHEHUEM KOMOMHATOPHKH,
B TOM YHCJIC C MCIIOJIb30BaHUEM TpeyrojbpHuka Ilackas
Pa3nen 2.9/1eMeHTBI KOMOMHATOPUKH

2.1. | KoMOMHATOpHOE MPABHIIO YMHOKEHHS. OcBauBaTh NOHSITHSI. KOMOMHATOPHOE MPABUIIO YMHO- httPS:// resh.edu.ru/s

2.2. | Mepecranorxu. daxropuar., J)KeHUSI, YIIOpsiJIOYeHHAasl napa, Tpolika OOBEeKTOB, Me- UbleC.t/16/

pecTtaHoBKa, (aKTOpUAJl YMCIA, COYETAHHE, HHMCIIO https://www.yaklas

2.3.. | CoueTaHus u YHUCIIO COUeTaHUH. TpeyroibHIK coueTtaHuM, TpeyroabHuk Ilackas. s.ru/p/algebra
[Tackans. PemaTp 3a1aum Ha NEepeUYMCIICHUE YIIOPSIOYSHHBIX Iap,

2.4. |TIpaxrrueckas pabora «BeraucienHe Bepo- 1 TPOEK, MEePEYNUCICHNE MEPECTAHOBOK M COYCTAHUU dJie-

. MEHTOB Pa3JINYHBIX MHOXECTB.
ATHOCTEH C HCTIONIb30BAHNEM KOMOUHATOP- PemaTh 3aa4m Ha IPUMEHEHHE YHCJIa COYCTAHUIN B ajl-
HBIX (YHKIUH SIEKTPOHHBIX TAOIHID reope (cokpaméHHoe yMHOKeHue, onHoMm HproToHa).
Wrtoro 1o paszeny: 4 Pemars, HpI/IMeHﬂﬂvKOM6I/IHaTOpI/IKy, 3aJ1ayy Ha BBIYHUC-
JICHUE BEPOSITHOCTEH, B TOM YHCJIIE€ C IOMOIIBIO DJICK-
TPOHHBIX TAOJIUI] B XOJI€ MPAKTHIECKOHWPadOThI
Pa3nen 3. 'eomeTpuyeckasi BepoOSITHOCTD
3.1. | FeomeTpuueckas BEpOSTHOCTS. OcBanBaTh MOHSITHE FTEOMETPUIECCKON BepOﬁTfIOCTI/I.Pe- https://resh.edu.ru/s
o maTh 3aJla4M Ha HAaXO0XXJCHNUE BEPOSITHOCTEH B OIBITAX, ub'|ect/16/

3.2. | CiryyaiiHblil BBIOOp TOUKH U3 (GUIYpPbI HA ILIOC- MPEeACTABUMBIX KaK BBIOOP TOYEK U3 MHOTOYTOJILHUKA, https://www.yaklas
KOCTH, U3 OTPE3Ka, U3 Iy OKPYNKHOCTH Kpyra, OTpe3Ka WU AyT'd OKPY>KHOCTH, YUCIIOBOTO MPO- s.ru/p/algebra
KontponpHas padota Ne 1 MEXyTKa

Wtoro no pazzgeny: 4
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Pa3nen 4. UcnibiTanusi bepuyJim

4.1. |Vcnbiranue. 1 OcBauBaTh NOHSITHSI. HCIIBITAHUE, dIeMeHTapHOoe cobpi- | 1. https://resh.edu.ru/s
12 |y 1 THE B UCHbITaHWU (YCIEX M HEyJada), CEpusi UCIbITA- ubject/16/
L CICX 1 HEyNa1a. HHM, HACTYIUICHHE IEPBOTO ycmexa (Heymauu), cepus | 2. https://www.yaklas
4.3. | Cepus UCTIBITAHUH JIO TIEPBOTO yCIIEXa. 1 ucnbiTanui bepuyiu. 5 . s.ru/p/algebra
PemaTth 3a1aum Ha HaXOXXJICHHE BEPOSITHOCTEH COOBITHIA
4.4. | VcnipiTanust beprymm. 1 N
B CEPUHU HCIIBITAHUI 10 MEPBOrO ycIliexa, B TOM YHUCJIE C
4.5. | BeposTHOCTH COOBITHI B CEpUH UCTIBITAHUIH 1 NpUMEHEHHEM (POPMYJIIBI CyMMBI T€OMETPHYCCKON MPO-
bepnyiu TPECCHH.
Pemiath 3aaa4u Ha HAXOXACHUE BEPOSITHOCTEH 2IIE€MEH-
4.6. | IIpaktuueckas pabora «McrpIranus 1 N .
E TapHBIX COOBITHI B CEpUU HCIbITaHUI BepHyuH, Ha
CPHYJLTI HaXO0KJCHUE BEPOSATHOCTH OIPEACIEHHOTO YHUCIa yCIie-
Wroro no pasgeny: 6 XOB B cepuH UcnbITaHUN bepuynnu. U3y4aTs B xoae
NPaKTHYEeCKOH padoThl, B TOM YHCJIE C MOMOIIBIO 1T PO-
BbIX PECYPCOB, CBOMCTBA BEPOSITHOCTH B CEPUU UCIIBITA-
Huii bepuyiu
Pa3nen 5.Cayuaiinasi BeJJM4UHA
51 CﬂyqaﬁHa;{ BEIIMUMHA U pacIpeneIcHue BEPOIT- 1 OCBOUTHL TOHSATHS: CﬂyqaﬁHaﬂ BCIIMYMHA, 3HaA4YCHUHC l httpS//reShEdurU/S
HOCTeH. CIy4alHOM BEJIMYHMHBI, PACIIPEICICHHE BEPOSITHOCTEMN. ubject/16/
52 M 1 H3yuaTh W 00CYKIAaTh IPHUMEPHI AMCKPETHBIX U Hempe- | 2. https://www.yaklas
e %Tel\faTquCKoe OXHMIAHAC 1 ANCTICPCH CITy- PBIBHBIX CIy4YalHBIX BEJIWYUH (POCT, BEC UYeJOoBEKa, s.ru/p/algebra
H1aHOW BETMIMHBI. YUCJIIEHHOCTh HACEJIEHUs, JIPYTHE U3MEHYHMBBIE BEJIH-
5.3. | [Ipumepsl MaTEMaTHUECKOTO OXKUIAHUS KaK 1 9YHHBI, PACCMATPUBABIICCSI B KypCe CTATUCTHKH), MO-
TEOPETHYECKOTO CPETHETO 3HAUEHUSI BEJTMUKHBIL. ACIBHBIX  CIy9IanHbIX BCJIHTHH, CBA3AHHBIX CO CJIy-
JalHBIMHA onbITaMu (OpocaHWe MOHETBI, HUTPalbHOM
5.4. |Tlonsitue o 3aKkoHE OOJIBIIMX YUCEIL. 1 KOCTH, CO CITy9aiiHbIM BEIGOPOMH T. 1.).
55. W3mepenne BEpOSITHOCTEH ¢ MOMOIIBIO YaCTOT. 1 OcBauBaTh NOHSITHUSA: MATEMATUUECKOE OKUTAHUE CITY-
YaHOW BEJIMYMHBI KAK TEOPETHYCCKOE CpeIHEeEe 3HAUCHHUE,
5.6. |I[lpumeHeHune 3aKkoHA OOJNBIINX YUCET 1 N
JUCTICPCHs CIIyYaliHON BEJIMYMHBI KAKAHAJIOT JTUCIICPCHUH
Hroro mo pazneny: 6

9HCIIOBOTO Habopa.

PemaTth 3a1a4u Ha BBIUMCIEHUE MAaTEMAaTHYECKOTO OXKH-
JaHWUsA U TUCHEPCUH JUCKPETHOW CIy4YallHOW BEJIMYMHBI
O 3aJaHHOMY pPacCHpeleNICHUI0, B TOM YHWCJIE 33a/ad,
CBSI3aHHBIX CO CTPAXOBAHUEM U JIOTEPESAMHU.
3HAKOMHUTBLCHA C MaTeMaTHYECKUM OXXHJIAHUEM U JIHC-
nepcueil HEKOTOPBIX pacHpeneeHu, B TOM 4MucJe pac-
npenesieHus: CiiydaHOW BEJIMYUHBI

«YHUCIIO YCIIEXOB» B CEpUHM HcCHbITaHUN bepHyu.
HN3y4aTh 9acToTy COOBITHSI B MOBTOPSIIONIUXCS CITydaii-
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HBIX OTBITaX KaK CIIy4aliHyIO BCJIUYHUHY.
3HAKOMHUTBCS C 3aKOHOM Oosbmux yucel (B ¢popme bep-
HYJUIH): IPHU OOJIBIIIOM YHCJIC ONBITOB YacCTOTa COOBITHSI
OJIM3Ka K €ro BEepOsITHOCTH.

PemaTth 3amaym Ha U3MEPCHUE BEPOSTHOCTSH C ITOMO-
L0 YaCTOT.

O6cyxaaTh poiIb 3aKOHA OONBIINX YHCET B 0OOCHOBAHUU
YacTOTHOTO METOAa U3MEPEHUSI BEPOSITHOCTEH.
OO0cy:xaaTh 3aKOH OOJIBIIIMX YHCEJ KaK NPOSIBJICHUE CTa-
TUCTUYECKONW YCTOMYNBOCTH B H3MEHUYHBBIX IBJICHUSIX,
pOJIb 3aKOHA OOJIBIINX YHCEII B IPUPOACH B )KU3HU HUEIIO-
BEeKa

Pa3nen 6. O000menue, KOHTPOJIb

6.1. | [IpesicTaBienne TAHHBIX. y) IoBTOPATE M3YYEHHOE U BBHICTPAMBATL CHCTEMY 1. https://resh.edu.ru/s
6.2. | OnucarenbHas CTaTUCTHKA 2 ;HaHHH' ubject/16/
2. . elaTk 3a1a4M Ha NPEACTABICHHE M OMHMCAHME NAH- | o  punevww.yaklas
6.3. | BeposTHOCTb c1y4ailHOTO COOBITHSL. 2 HBIX. . . s.ru/p/algebra
PemaTh 3a1a4m Ha HAXOXK/ICHHUE BEPOSATHOCTEH COOBITHH, B '
6.4. | DneMeHTH KOMOMHATOPHKH. 2 TOM YHCJIE B ONBITaX C pAaBHOBO3MOYKHBIMH JJIEMEHTaP-
65 C.quaﬁHBIe BEJIMYUHBI 1 paCHpeHeHeHM;{ 2 HBIMH CO6I)ITI/I$IMI/I, BepOﬂTHOCTeP'I O6'I)CI[I/IHCHI/I$I U nepe-
cedeHusi COOBITHI, BBIYUCIISITH BEPOSITHOCTH B OIBITAX C
KonrposipHast pabora Ne 2 o -
CEPHUSIMH CITyYalHbBIX UCITBITAHUMN
Htoro mo pazneny: 10
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 34

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
7 -9 KIIACC
https://urok.1sept.ru/articles /582818

http://alfusja-bahova.ucoz.ru/load/7_klass/4-3-2

https://www.mathedu.ru/text/bunimovich_bulychev_osnovy_statistiki_i_veroyatnost_5-11_2008/p0/
https://education.yandex.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://math-oge.sdamgia.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
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