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IosicHuTeNbHAA 3aIIUCKA
AnantupoBaHHast pabodas mporpamma oO0ydJaroIlMxcsl ¢ HapyIllIeHHeM ciiyXa 1o npeamery «Marematuka»
Ha YypOBHE OCHOBHOro oOImiero o0pa3oBaHMs COCTaBJIEHA Ha OCHOBE CJEIYIOIMX HOPMATHBHBIX
AOKYMEHTOB:
1. ®enepanbHoro 3akoHa PO «O6 o6pazoBanuu B PO» o1 29.12. 2012 r. Ne 273 — @3;

2. ®depepanbHOU alanTUPOBAHHOW 00pa30BaTENLHONW MPOTrPaMMbl OCHOBHOTO OOIIEro 00Opa3oBaHUs IS
00ydJaromuxcsi ¢ OrpaHUYEHHBIMA BO3MOXKHOCTSIMH 3710poBbsl. [Iprka3 MuHHCTEpCTBAa MPOCBENICHUS
PO ot 24 Hos6ps 2022r. Ne 1025°

3. Tlocranonenue ['TaBHOTO TOCYAapCTBEHHOTO caHUTapHOTO Bpada PD ot 28 suBaps 2021 r. N 2 "O6
YTBEP)KJICHUM caHuTapHbIX npaBuid v HopM CanlluH 1.2.3685-21 "l'urmenuueckue HOpMATUBBI U
TpeboBaHus K oOecrnedueHnio 0e30macHOCTH W (Miu) Oe3BPEIHOCTH JUTsl YelloBeka (PaKkTopoB cpeipl
obutanus"

4. AOOII OO0 MAOY munes Ne 7 r.Tomcka;

5. OcHOBHOI 00pa3oBaTeIbHON MPOTrpaMMBbl OCHOBHOTO o0miero obpazoanust MAOY muress Ne 7 r.
Tomcka

6. IIporpamma Bocnutanuss MAOY nuues Ne7 r.Tomcka

ConepxkaHue aJanTHPOBAHHOW paboueil mporpammbl 1o mpeaMery «MaTeMaTHKa» COOTBETCTBYET
OOIT OO0 MAOY mnuues Ne7 r.Tomcka.

ean peanu3annu aganTHPOBAHHON NMPOrpaMMbl OCHOBHOT0 00111er0 00pa3oBaHMsL:
[{ensMu peanu3aluy MPOrpaMMBbl ISl 00YHAIOIIUXCS C HAPYIICHUSMH CIyXa SBIISIFOTCS:
v opranmzanus  y4eOHOro rmpoiecca i oOydyalouxcs ¢  HapylIeHUsIMH  cllyXa

(cmabocaplmamux, MO3AHOOTIOXIINX, KOXJIEApHO WMIUIAHTHUPOBAHHBIX, TJIYXHX) C YYeTOM LeJei,
coJiepKaHus U TUTAHUPYEMBIX PE3yIbTaTOB OCHOBHOTO 00111ero o0pa3oBanus, oTpaxkeHHbIX B DI'OC O0O0;

v CO3/laHHE€ YCIIOBUH JUIS CTAHOBJIEHHUA U (OPMUPOBAHUS JHUYHOCTH OOYYaIOLIEToCs;
OpraHu3anus AESITeIbHOCTU IEJaroriueckux pabOTHUKOB 00pa30BaTEIbHON OpraHU3alUdd IO CO3JAAHUIO
WHAMBUAYAIbHBIX MPOrpaMM W y4eOHBIX IUIAHOB JUIsl OOYyYaromMXCs C HapyIICHUSIMU  CiIyXa
(cmabocaplanux, Mo3AHOOTIOXIINX, KOXJI€APHO UMILIAHTUPOBAHHBIX, TNTYXUX).

JlocTikeHHe TIOCTABJICHHBIX LIEJIeH peanu3alnuyd Uid OOydYaroIMXCsS C HapymICHUSIMH ClIyxa
MpeAyCMaTPUBAET PELICHHUE CIIETYIOUIUX OCHOBHBIX 3a/1a4:
v dbopmupoBaHne y O0OYYalOIIUXCS HPABCTBEHHBIX YOEKIEHUH, OSCTETUYECKOrO0 BKyca U

310pOBOr0 00pasa *U3HMU, BHICOKOW KYJIBTYpPhl MEKIUYHOCTHOTO M MEKITHUYECKOTO OOIIEHUS, OBJIAJICHUE
OCHOBaMHM HAayK, TOCYIapCTBEHHbIM s3bIKOM Poccuiickoit ®enepanuy, HaBbIKAMU YMCTBEHHOIO U
(bu3nIecKkoro Tpyaa, pa3BUTHE CKIIOHHOCTEH, HHTEPECOB, CIOCOOHOCTEH K COIMATbHOMY CaMOOIIPEIEIICHUIO;

v o0ecriedeHre TUIAHUPYEMBIX PE3yJIbTATOB MO OCBOCHUIO OOYYAIONTUMCS IEJICBBIX YCTAHOBOK,
MPUOOPETEHUIO 3HAHWHN, YMEHUH, HABBIKOB, OMPEACNSEMBIX JIMYHOCTHBIMH, CEMEHHBIMU, OOIIECTBEHHBIMH,
roCyJapCTBEHHBIMH MOTPEOHOCTSIMU U BO3MOXKHOCTAMH O0YYarOIIErocs, UHIUBUAYaTbHBIMH OCOOEHHOCTSIMU
€ro pa3BUTHS U COCTOSIHUS 310POBbBS;

v obecriedeHne NMpeeMCTBEHHOCTH OCHOBHOTO OOIIIETO U CPEIHEro 00Iero oopa3oBaHus;

v JTOCTIDKCHHE TUIaHUpYyeMbIX pe3ynbratoB ocBoeHHss AOOII OOO olydarommMmucs ¢



HapyIIECHUSIMU CITyXa;
v obecrieyeHne JOCTyMHOCTH MOJTYYeHUs1 KaYeCTBEHHOI'O0 OCHOBHOTO 00111ero 00pa3oBaHus;

v BBISIBIICHUE U PA3BUTHE CIIOCOOHOCTEH 00yUJarOIIMXCs, B TOM YUCJIE€ MPOSBUBIINX BBIIAOIIHECS
CIOCOOHOCTH, uYepe3 CUCTeMY KIIyOOB, CEKLMH, CTyIUd U JIPYTHX, OpraHU3alUI0 OOIIECTBEHHO MOJIE3HOM
JIeATEeTLHOCTH;

v opranmszanusa HWHTCIUICKTYAJIbHBIX HW TBOPUYCCKHX COpeBHOBaHI/II\/II, HAay4YHO-TCXHHYCCKOI'O
TBOPYECTBA U HpOGKTHO-HCCHGHOB&TCHBCKOﬁ JACATCIIBHOCTH,

v ydacTHe OOYYaloluXxcsi, WX poauTeneil (3aKOHHBIX MPEACTaBUTENEH), TeIarorn4ecKux
paOOTHUKOB B MMPOEKTUPOBAHUU U PA3BUTHH COIMATIBHOM cpeibl 00pa30BaTeIbHONM OpraHu3aIiig;

v BKIJIIOUEHUE OOYYAIOIIMXCSl B MPOLIECCH MO3HAHMS M MPEoOpa3oBaHUs COIMAIIBHON Cpebl
(HaceneHHOTO MyHKTA, pailoHa, Topoja) i MPUOOPETEHHS OIbITa PEAIbHOTO YIIPaBJICHUS U ACHCTBUS;

v OpraHu3aIys COIUAITLHOTO u y4eOHO-HCCIIEI0BATEILCKOTO IPOCKTHPOBAHUS,
MpOoECCHOHAIBHON OPHEHTAIMKM OOYYAIOIINXCS MPU TOAACPKKE IMEJarorHYecKux pabOTHUKOB, BKIIIOYAs
TICHIXOJIOTOB, COIMAJBHBIX TMEIaroroB, COTPYJHHYECTBO C 0a30BBIMH TPEANPHUITASIMHU, OPTaHU3AIUSIMH
po¢eCCHOHAIBHOTO 00pa30BaHus, IIEHTPaMH MPodheCcCHOHATBLHON pabOTHI;

v CO3/IaHMEe YCJIOBHU JIJII COXpPAHCHHSI W YKPEIUICHUS (PU3NISCKOTO, TICHXOJIOTHYECKOTO U
COITMAIIEHOTO 3/I0POBbs 00yUaromuxcs, o0ecredeHrne ux 0e30macHOCTH.

HEJM 1 OCOBEHHOCTU U3YYEHMA YYEBHOI'O ITPEAMETA
«MATEMATHUKA».5-9KJTACCBI
IIpuoputeTHBIMU LIEISIMHA OOYyUYEHUSI MaTeMaTUuKe B 5—9 Kitaccax sIBISIFOTCS:

-(popMupoBaHrEe MEHTPAITBHBIX MaTeMAaTHUYECKUX IMOHSITHH (YHCIIO, BEIIMYMHA, T€OMETpHUYECKas
(purypa, mnepeMeHHasi, BEpPOSTHOCTb, (PYHKIMsI), OOECIeUYUBaAIOIIUX IPEEMCTBEHHOCTh U
HEePCIIEKTUBHOCTh MATEMATUUYECKOT0 0Opa30BaHUs OOYYarOIIUXCS;

- ToJiBe€JIecHHuEe OOy4aronMxcs Ha JOCTYHNHOM JJIsI HUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3U
MaTeMaTHUKU U OKpPY>KalolIero Mupa, IIOHMMaHUE MAaTEMaTUKHU KaK 4acTH OOIIel KyJIbTYypbl
4eJIOBEYECTBA;

- pa3BUTHE WHTEJJIEKTYAJIBHBIX U TBOPYECKHX CHOCOOHOCTEH OO0ydYarommxcsi, MO3HaBaTEIHLHOU
aKTUBHOCTH, MCCIIENOBATEIBCKUX YMEHHM, KPUTUYHOCTH MBIIUICHNS, UHTEpECAa K HU3yUYECHUIO
MaTEMaTHUKH;

- (opmupoBaHue Q(YHKIMOHAIBHON MaTeMaTHUYECKOM TIpaMOTHOCTH: YMEHHs pacllOo3HaBaTh
OPOSIBJICHUSI MaTeMaTHYE€CKUX MOHSATHH, OOBEKTOB U 3aKOHOMEPHOCTEM B peajbHbIX
JKU3HEHHBIX CHUTyalUsIX U IIPU U3YYEHUH JPYTUX YYEOHBIX IIPEJIMETOB, MNPOSIBICHUS
3aBHCUMOCTEH UM 3aKOHOMEpHOCTEH, (HOpMyJIUpPOBATh HWX Ha S3bIKE MaTEMaTUKH U
co3JlaBaTh MaTeEMAaTUYECKUE MOIECIINU, NPUMEHSITh OCBOCHHBIN MaTeMaTUYECKUN armapatr JJis
peleHusi NpPaKTUKO- OPUEHTUPOBAHHBIX 3ajad, HWHTEPHPETUpPOBATH U  OLICHUBATh
OJIy4Y€HHbIE PE3YIbTATHI.

OcHOBHBIE JIUHUM COJZIEpKaHUSI Kypca MaTeMaTuKu B 5—9 kiaccax: «Yuciaa u BBIYUCIICHUS,
«Anrebpa» («Anredbpandyeckde BBIpaXXEHUSD», «YPaBHEHUS M HEPaBEHCTBa»), «DyHKUIUMN»,
«['eomeTpust» («I'eomerpuueckne ¢GUTypbl U HUX CBOWCTBa», «M3MepeHHEe TreOMeTPHUYECKHX
BEJIMYMH»), «BeposATHOCTh U cTaTUCTHKa». JlaHHBIE JIMHUM pa3BUBAIOTCS MapalyIeJIbHO, KaXKaas
B COOTBETCTBHUH C COOCTBEHHOM JIOTMKOM, OJJTHAKO HE HE3aBUCHUMO OJIHA OT APYroi, a B TECHOM
KOHTaKTe u B3auMojelcTBuu. Kpome 3TOro, mx oOBEAMHSIET JIOTMYECKasl COCTaBJISIFOIIAs,
TPpaJULIMOHHO IIPUCYLIass MaTE€MaTHUKE M I[IPOHU3BIBAIOIIAsl BCE MaTEeMaTHYECKHUE KypChl M



coaepxkartesbHble  JUHUU. CdhopmynupoBanHoe B  DeaepaibHOM  TOCYJIapCTBEHHOM
oOpa3oBaTeIbHOM CTaHJapTe€ OCHOBHOro oOmiero oOpa3oBaHUsI TpeOOBaHUE «YyMETh
ONepHpOBaTh TIOHSATHUSIMU: OIPEACIIEHHe, aKcuoMa, TeopeMa, J0Ka3aTeldbCTBO; YyMEHHUE
pacrio3HaBaTh UCTHHHBIC W JIOXKHBIC BBICKA3bIBaHHSI, MPUBOJIUTH MPUMEPHI U KOHTPIIPHUMEPHI,
CTPOUTH BBICKA3bIBAaHUSI M OTPHUIIAHUS BBICKA3bIBAHUM» OTHOCUTCS KO BCEM KypcaMm, a
(opMupoBaHHE JTOTHYECKUX yYMEHHH paclipelieiisieTCss Mo BCeM rojgamM oOydeHHUsi Ha YpOBHE
OCHOBHOTO 00111eT0 0oOpa3oBaHus. Coaep:kaHue oOpa30BaHMsI, COOTBETCTBYIOIIEE MPEIMETHBIM
pe3yJibTaTaM OCBOCHHS ITIPUMEPHOW padodeil TporpaMMBbl, paclpe/IeIEHHBIM II0 ToJaM
00yueHHUs], CTPYKTYPHUPOBAHO TAKUM 00pa3om,

94TOOBI KO BCEM OCHOBHBIM, HNPHHIMIHAIFHBIM BOMpOcaM OOydYarolrecs: oOpamfaivch
HEOJHOKpPATHO, YTOOBI  OBJIQJICHUE  MaTEMAaTHYECKUMHU  MOHATUSAMHM U HaBbIKAMH
OCYWIECTBJISIJIOCh ~ MOCJIEIOBATEJIbHO M MOCTyNaTeldbHO, C COOJIIOJIGHWEM  IIPUHIIMNA
MMPEEeMCTBEHHOCTH, a HOBBIC 3HAHUs BKIIOYAJIUCh B OOIIYIO CHCTEMY MaTEeMaTHYECKHUX
OPEACTABICHUN OOYYaroMIuXCsl, pacIIupssi U yriIyOJsiss €€, oOpa3yst MIPOYHbIE MHOXECTBCHHBIC
CBSI3U.

MECTO YYEBHOI'O ITPEJIMETA «MATEMATUKA» B YUEBHOM I1JIAHE

B cootBerctBUM ¢ dDenepalibHbIM TOCYJAPCTBEHHBIM 0Opa3oBaTEJIbHBIM CTaHJIapTOM
OCHOBHOT'O 00111ero o0pa3oBaHUsl MaTeMaTHKa SIBJISIETCsl 00s3aTeIbHBIM MPEIMETOM Ha JIJAaHHOM
ypoBHe oOpazoBaHusi. B 5—9 kiaccax y4deOHbIl npeamer «MaremaThka» TpaJUIIMOHHO
U3y4daeTcsl B paMKaxX CJIEAYyIOIUX Y4eOHBIX KypcOB: B S—oOKkiaccax — Kypca «MareMaTuka», B
7—9 kJaccax — KypcoB «Anrebpa» (BKIIIOUYast 3JIEMEHTBI CTATUCTUKU U TEOPUU BEPOSITHOCTEM)
n «l'eomerpusi». Hacrosimeid nporpaMMoil BBOJUTCS CaMOCTOSITEIbHBINM Y4YeOHBIN Kypc
«BeposITHOCTh U CTATUCTHUKA.

Hacrtosimiedt mporpaMMoil mpeaycMaTpUBaAETCsI BBIJACICHHE B yUeOHOM IUIaHE HA U3YUYCHHUEC
MaTeMaTHuKHU B 5—O6 kjaccax 5 yyeOHBIX 4YacOB B HEJEIIO B TEUEHHE KaXKIOro roja oOydeHwus,
B7—9 kiaccax 6 y4eOHBIX HAacOB B HEAEIIO B TEUEHHE KaXKJIOro roja oOydeHus, Bcero 952
y4eOHBIX Jaca.

TemaTnueckoe MiIaHUPOBaHHE YYEOHBIX KypPCOB U PEKOMEH/YEMOE pacripeesieHue yueOHOTo
BPEMEHHU JUIsI U3YYE€HHUsI OTHEIBbHBIX TEM, MPEHJIOKEHHBIE B HACTOSIIEH IporpamMme, Haao
paccMaTpuBaTh KaK MPHUMEpPHbIE OPUEHTHUPHI B IOMOIIb COCTAaBHUTEIIO aBTOPCKOM padoueit
MporpamMmbl U IPEXKJAE BCEro y4yuTelaro. ABTOp paboueil mporpamMmbl BIIpaBe YBEIWYWUTh WU
YMEHBIIUTh MPEIIOKEHHOE YHCIIO YUYeOHBIX 4acOB Ha TEMY, YTOOBI yriiyOUThCS B TEMaTHKY,
0oJiee3anHTEPECOBABIIYIOYYEHUKOB, WIIMHANIPABUThY CHIIUSTHATIPEOJ0JICHHe3aTpy AHeHU . Jloyc
TUMOTAaK>XEJIOKaJIbHOEIIepe-
pacrpeesIeHHenIepecTaHOBKARIEMEHTOBCOAEP ) KAaHUSIBHY TpUAaHHOT OK1acca. KonnuecTBonpos
€pOYHBIXPAaOOT(TEMATUYECKHUIU UTOTOBBII KOHTPOJIb KaUeCTBAa YCBOCHUS YUY€OHOTr0o MaTepurasa)
U UX TUN (CaMOCTOSITEIIbHBIE M KOHTPOJIbHBIE PAOOTHI, TECThI) OCTAIOTCSI Ha YCMOTpPEHHE
yuutesisi. Takke yduTesdb BIpaBe€ YBEJIWYUTh MM YMEHBIIUTh YHUCIO YYEOHBIX 4YacoB,
orBenéHHbIXx B IlpumepHoii pabGoueiti mnporpamme Ha  0000ImIeHHE, IMOBTOPEHHUE,
cUCTeMaTH3alii0 3HaHUM oOydaromuxcsi. EIMHCTBEHHBIM, HO HOPUHIUIIMAJILHO BaXXHBIM
KpUTEpUEM, SBIISIETCS JOCTHIXKEHHUE pe3yJIbTaTOB OOYyYeHMs, YyKa3aHHBIX B HaCTOsIIEH
nporpamMmme.

[VTAHMPYEMBIE PE3YJIbTATBI OCBOEHMA YYEGHOT' O IIPEAMETA « MATEMATUKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA30BAHUA

[Inanupyemblie pe3yabTaThl OCBOCHUS O0YYAIONIMMHUCS C HAPYIICHUSAMH CITyXa:
C()OPMHUPOBAHHOCTh COLMAIBHO 3HAYMMBIX JIMYHOCTHBIX KadyecTB, BKJIIOYas LEHHOCTHO-CMBICIOBBIE
YCTAHOBKH, OTPAKAIOIIHUE T'PAKIAHCKHUE IO3ULUM C Y4ETOM MOPAIBHO-HPABCTBEHHBIX HOPM W IIPaBHIL;
[IPaBOCO3HAHME, BKJIIOYash IOTOBHOCTh K COOJIOAEHUIO MpaB M 00sA3aHHOCTEH rpaxaaHuHa Poccuiickoit



®enepanyy, BIajeHue UHPOpMaLUEil o MpaBax U OOS3aHHOCTAX JIMI[ C HAPYIICHUSMH CIIyXa; COLMAJIbHBIC
KOMIIETEHIIUM, BKJIIOYasi, CIHOCOOHOCTh K OCO3HAaHUIO POCCUHUCKON HACHTUYHOCTH B TMOJUKYJIBTYPHOM
COLIMYME, 3HAYMMOCTb PACIIMPEHUS COLMAIBHBIX KOHTAaKTOB, Pa3BUTUS MEKIUYHOCTHBIX OTHOLICHUHN IIpU
COOJIIOICHUN COLIMATIbHBIX HOPM, MPaBUJI MOBEACHUS, pojieil U (GopM B3aUMOJECICTBHS B COLIUYME;

® chOPpMHUPOBAHHOCTh MOTHBAIMM K KAuyeCTBEHHOMY OOpa30BaHUIO U  IleJICHANpaBICHHON

IMO3HABATCIILHOM JICSITCIHLHOCTH,

® chopMHUPOBAHHOCTh IIEHHOCTHO-CMBICIIOBOM YCTAHOBKM Ha KAueCTBEHHOE BJAJCHUE PYCCKHM
SI3BIKOM, B TOM YHCJIC €r0 BOCIPUSATHEM M BOCIIPOU3BEICHHEM, HABBIKAMH YCTHON KOMMYHHUKAIIUH C IEIBIO
peanu3alii  COLUATbHO-KOMMYHHMKATHBHBIX M [MO3HABATEJbHBIX  MOTPEOHOCTEH,  MOJYYCHHUS
pohecCHOHATBLHOTO 00pa30BaHus, TPYAOYCTPOMCTBA, COIIMATBLHON aanTaluu;

® 'OTOBHOCTB M CITOCOOHOCTH K CaMOpPa3BUTUIO U JIMYHOCTHOMY CaMOOIIPEACICHHUIO,

® CIOCOOHOCTh CTaBUTh I€JIM U CTPOUTHh KU3HEHHbIE IUIAHBI C YYE€TOM JOCTUTHYTOTO YpPOBHS
o0pa3oBaHMsi, B TOM YHCJIE BIIAZICHUS CIOBECHOMW pEUYbl0 — YCTHOW W MUCHMEHHOW, HABBIKAMU YCTHOM
KOMMYHHKAIIWH;

® TMYHOCTHOE CTPEMJICHHE yYaCTBOBATh B COIMAIIBHO 3HAYUMOM TPYAE; CHOCOOHOCTh K OCOZHAHHOMY
BBIOOPY M MOCTPOCHHIO JATBHEHIIICH TPAeKTOPUU OOpa30BaHUsS C y4eTOM Npodeccuil, JOCTYIHBIX JIUIAM C
HAPYIICHUSMH CITyXa, JTIMYHOW OIEHKA COOCTBEHHBIX BO3MOXKHOCTEH M OTpAaHUYCHUH, y4eTy MOTPEOHOCTEH
pPBIHKA TpyJa;

® CTPEMJIEHHME K PACIIMPEHUIO COLMAIbHBIX KOHTAKTOB; JEMOHCTPALUs COLUAJIBHBIX KOMIETCHIIUH, B
TOM YHCJIE IIPY B3aUMOJICHCTBUU Ha OCHOBE YCTHOM KOMMYHHUKAalUU (IIPU UCIIOJIb30BAaHUU MHJMBUYAJIbHBIX
ciryxoBbIx anmnapatoB/KW) B pa3inuyHbIX COLMANBHBIX CUTYallUsX;

® CTPEMIICHUEC K PACIIMPCHHIO COLMAIbHBIX KOHTAKTOB C JIMIAMH, UMCIOIIMMHU HapyIICHUS CllyXa, B
TOM 4YHUCIIC, IIpU KCIIAHUH, UCII0JIB30BAHNC B MCIKIIMYHOCTHOM O6H_ICHI/II/I CO B3pPOCJIBIMH U JICTbMHU, BKIIHOUasa
CBCPCTHUKOB, PYCCKOI'0 KCECTOBOI'0 A3bIKA, HpI/I06I_I_I€‘HI/I€ K COOUOKYJBTYPHBIM TpaJuludgM JIUL C
HApYHICHUAMU CJIyXa, IIPU KEJIAHUHN, OBJIAACHUC KaJ'IBKI/Ip}/'IOH_Ieﬁ J)KECTOBOM PCYbIO;

® CTPEMJICHUC K PACIIMPCHUIO CONMAJIbHBIX KOHTAKTOB KakK C JIXOJAbMH, MMCIOIIMMHA HAPYIICHUS CIIyXa,
TaK KW CO ClblIAIUMU B3POCIBIMH W ACTbMH, BKIIHOYAaA CBEPCTHHUKOB, IACMOHCTpalusa COLOHUAJIBHBIX
KOMHeTeHHHﬁ, B TOM 4YHUCJIC IIPU B3aMMOJEHCTBUU HAa OCHOBE YCTHOﬁ KOMMYHUKalUH (HpI/I HCIIOJIB30BaHHUHN
HHIUBUAYAJIbHBIX CIIYXOBBIX annapaTOB/KI/I) B Ppa3IM4YHbIX COLHUAJIBHBIX CUTyalUsaAX; HCIIOJIb30BAHUC
PYCCKOTO JKCECTOBOT'O A3bIKa B MCKIMYHOCTHOM 06H_IeHI/II/I C TIyXuMHu M CJI8.6OCHBIH18.H_[I/IMI/I JIFOABMU,;
HpI/IO6H_IeHI/Ie K COOUOKYJIbTYPHBIM TpaAULUAM JIMI C HAPYIICHUAMU CIIyXa, IIPpU KCJIAaHUHU, PA3BUTUC HABBIKOB
IIOJIb30BaHUA KaHLKprIOHleﬁ JKECTOBOH PCYbIO;

® [[EHHOCTHO-CMBICJIOBAsl YCTAaHOBKA Ha TOCTOSIHHOE TII0Jh30BAHUE WHAWBUIYATbHBIMU CITyXOBBIMHU
anmapatam/KU, camocrostensHoe monydeHue uHbopMaluu, B ToM 4yucie, ¢ ucnonb3oBanueM HWKT, o
CpeICTBaxX U CIoco0ax CIyXONpOTe3UPOBaHUs, CYPAOTEXHUYECKUX CPEACTBAX U ACCUCTUBHBIX TEXHOJIOTHSAX.

pes3yvibmamamu o061a0eHUs YHUe6EpCcalbHovlMu yll€6Hbl/l/lu ()6116‘1’)161/[}1/141/[, 6 mom ducne.
hd CaMOCTOATCIIbHBIM MOTHBUPOBAHHBIM OIPCACICHUCM LICIINU 06pa3OBaHI/I$I, 3aaad COOCTBEHHOMU

yqeGHoﬁ U TTI03HABaTeIbHOMN JCATCIIBHOCTH,

® CaMOCTOSTC/IBHBIM TIAHUPOBAHUCM HYTGI;'I JOCTHXKCHUA ueneﬁ, BBI60pa Hauboee 3(1)(1)CKTI/IBHBIX
croco0oB peicHuA y‘le6HBIX, IIO3HABAaTCIBbHBIX U 3aJa4, a TaKXKE 3aaa4 COHPIﬂJIBHOﬁ IMPAKTHUKHU,



® CAMOCTOSITENIbHBIM COOTHECEHHEM COOCTBEHHBIX JIEHCTBMHA C TIJIAHUPYEMBIMH pe3yJbTaTaMH,
OCYILIECTBJICHUEM CaMOKOHTPOJSI M CaMOOLEHKH COOCTBEHHOM JEATENbHOCTH U JAEATEIbHOCTU JIPYTHX
oOyyaromuxcss B TpoIecce IOCTIKEHHsI pe3ysbTaTa, ONpelelieHMeM CIIOCOO0B NeHCTBUH B pamKax
MIPEUIOKEHHBIX YCIIOBHIA W TpeOOBaHMIA; MPUHATHEM PEIICHHH W OCYIIECTBICHUS OCO3HAHHOTO BHIOOpa B
y4eOHOIl ¥ TIO3HABAaTENbHOW JESATEIBHOCTH; KOPPEKTUPOBAaHHEM COOCTBEHHBIX [EHCTBUH C y4eTOM
M3MEHAIOIEHCS CUTyallud; OLIEHMBAHUEM IPAaBUIBLHOCTU BBHINOJIHEHUS Y4eOHOW 3agaud, COOCTBEHHBIX
BO3MOJKHOCTEH €€ pellIeHNs;

® [UTAHUPOBAHHUEM U PETYJISAIUEH COOCTBEHHON ACSITETLHOCTH;

® TeXHUKOW uTeHHUs (IpU peanu3aluuu cHOpMHUPOBAHHBIX IPOU3HOCUTENIBHBIX BO3MOXKHOCTEH) H
CMBICJIOBBIM UTEHHEM;

® yMEHHEM  OINpEeACNATh  TOHATHS,  CO37JaBaTb  OOOOINEHUS,  YCTaHABIMBATh  AHAJIOTHH,
KJIaCCU(UIIMPOBATH, CAMOCTOATEIHHO BEIOMPATh OCHOBAHUS M KPUTEPUH ISl KilacCU(UKALMY, yCTaHABIUBATh
MIPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, OCYILIECTBIIATH JIOTUYECKOE PpacCyXKJIEHHE, JejaThb YMO3aKIIOUEHHS
(MHIyKTUBHBIC, AETyKTUBHBIC U MO aHATIOTHH), POPMYJIUPOBATH BHIBOJIBI;

® CO3JaHUEM, IPUMCHCHUCM U Hp606paSOBaHI/ICM 3HaKOB U CHMBOJIOB, MOIIGJIGI;'I " CXEM JIs1 PpCUHICHUA
y‘—Ie6HBIX 1 IIO3HABATCJIbHBIX 3aJa4,

® opraHuzalnyeldl y4eOHOro COTpPYAHHMYECTBA U COBMECTHOM JESATEIBHOCTH C YYMUTEJIEM U
CBEPCTHUKAMMU; OCYILIIECTBIIEHUEM yUE€OHON U BHEYPOUHOU N€ATEIbHOCTH UHAUBUAYAIbHO U B TPYIIIIE;

® CaMOCTOSTCIIBHBIM pPa3pCIICHUCM KOH(bJ'II/IKTHBIX chyauHﬁ Ha OCHOBC COrjiaCOBaHUA HO3I/IL[PII>'I n
yqéTa HHTCPECCOB; (I)OpMy.TII/IPOBaHI/IeM, apPYMCHTaHHeﬁ 1 OTCTauBaHUEM COOCTBECHHOIO MHCHUA,

® JICTIOJTh30BAHUEM PEYEBBIX CPEJCTB B COOTBETCTBHH C 3ajJaueli KOMMYHHUKAITUU IS BBIPKCHUS
CBOMX YYBCTB, MBICJIEH U MOTPEOHOCTE;

® BJIaJICHUEM YCTHOW U MUCBMEHHON Pe4bl0, MOHOJIOTHYECKON KOHTEKCTHOU PEYbIO;
® JICTI0JIb30BaHHEM WH(POPMALIMOHHO-KOMMYHHUKAITHOHHBIX TEXHOJIOTH;

® 3KOJIOTMYECKMM  MBIINUICHUEM, €ro IPHUMCHCHHEM B HO3HaBaTeHBHOﬁ, KOMMYHHKaTHBHOﬁ,
COLIMAJIbHOM IMPAKTHKE U HpO(bGCCHOH&J'ILHOI:I OpHUCHTAalUH.

00CMUDICEHUAMYU ~ NIAAHUPYEMBIX — NPEOMEMHbIX — pe3yIbmamos  00pa3oeaHus U  pe3yabmamos
KOPPEKYUOHHO-PA38UBAIOWUX Kypcog no Ilpocpamme KoppeKxyuoHHou pabomul, 8 mom yucie:
® OCBOCHHMEM B XOJI¢ H3Y4YeHHUsS YUYEOHbIX MPEAMETOB YMEHHH, crneuuuueckux g JIaHHOU

IPEeJMETHONW 00J1acTH, BUAOB JESATEIbHOCTH 10 IOJIYYEHUIO HOBOI'O 3HAaHUS B paMKax y4yeOHOro Ipeamera,
ero npeoOpa3zoBaHUIO U MPUMEHEHHIO B YUEOHBIX, yUeOHO-ITPOEKTHBIX U COLUATbHO-TIPOEKTHBIX CUTYaIUsX,

b (bOpMPIpOBaHI/ICM M pPa3BUTUCM HAYYHOI'O THIIAa MBIIIJICHUA, HAYYHBIX HpCI[CTaBJ'ICHI/II\/’I O KIJIFOYEBBIX
TCOpHUAX, THIIAX U BHIAAX OTHOHICHHﬁ, BJIaACHHUC Haquoﬁ TCpMHHOJ’IOFHCﬁ, KIIIOYEBBIMH IIOHATUAMU,
MCTOJaMHU U IIPUCMaMU,

® OCBOCHHEM MEKIMCLUUIUIMHAPHBIX YUeOHBIX MporpaMm — « @opMUpOBaHNE YHUBEPCATIBHBIX YUEOHBIX
neiictuit», «@opmupoBanue MKT-koMmnereHTHOCTH 00y4aromuxcs», «OCHOBbI y4eOHO-UCCIIEI0BATENbCKON
U TIPOEKTHOMW JIESITeTbHOCTIY; YUEOHBIX MTPOrpaMM M0 MpeaMeTaM yuyeOHOTo IIaHa;



® IPUMEHEHUEM pa3IMYHBIX CHOCOOOB IMOMCKa (B CIPaBOYHBIX MCTOYHUKAX U B ceTu VIHTEpHeET),
00paboTKH U mepenadyn HHPOPMAaLMU B COOTBETCTBHH ¢ KOMMYHHKAaTUBHBIMU U TIO3HABATENILHBIMU 331a4aMH,
B TOM YHCJIE€ IIPY [TOATOTOBKE MPE3EHTALMN JUIsl YCTHBIX OTBETOB (BBICTYIUIEHUN U Ap.).

® [ICHHOCTHO-CMBICJIOBOM YCTaHOBKOM Ha KaueCTBEHHOE OBJIa/ICHUE CIIOBECHOM peubio (B MMCbMEHHOMN
U YCTHOH (popmMax), BOCIIPUATHEM U BOCIIPOU3BEICHUEM YCTHOM peuH;

® JICTIOJIb30BAHUEM CaAMOCTOSITENIbHBIX JIOTUYHBIX, TPAMOTHBIX M BHSTHBIX (TIOHSATHBIX OKPYIKAIOIINM)
pPa3BEpHYTHIX PEUEBBIX BBICKA3BIBAHUN IO TeMme (WUIIOCTpAlMM M Jp.), B TOM 4YHCJIE C apryMeHTaluei
COOCTBEHHOTO MHEHHUS;

® OCBOCHHEM pACCYXJIEHHUS 1O TeMe (10 IOCTaBICHHOMY BOIPOCY M Jp.) C OINOpOH Ha IUIaH;
onucanueM wumoctpanuu (pororpadum u mp.); mepeckazom TekcTa (MOJHBIM W KPAaTKUM, B TOM YHCJE C
ormopodl Ha IUIaH/0a30BBIE CJIOBAa M CJIIOBOCOYCTAHHS, TPUBEICHUEM IIUTAT U3 TEKCTa, W3BECTHBIX
BBICKA3bIBAaHUI U Jp.); COOOIIEHHEM O COOCTBEHHBIX MBICISIX U YYBCTBAaX, O COOBITUAX, O CAMOYYBCTBHU U
Ip.; BBIp@KEHHUEM IMPOCKOBI, JKEJTaHUS U JIp.; COOOIMICHHEM COOCTBEHHOTO MHEHHUS MO OOCYXTaeMOW TeMme
(coObITHIO U Jp.), €r0 000CHOBAaHUEM, OINUPAsICh HA BOCIIPUHATYIO0 HH(DOPMAIIHIO, INYHBIN OMBIT, IPUMEPHI U3
XYJO’KECTBEHHOU JUTEpaTyphl U JIp.; OLIEHUBAHUEM B PEUEBHIX BBICKA3BIBAHUAX COOBITUHA U TOCTYIIKOB C
y4€TOM MOpPAJIbHO-HPABCTBEHHBIX HOPM M TMpPaBWI, KPAaTKUM M TIOJHBIM H3JI0KEHHEM MOy4YeHHOM
uHpopmanuu;

® JICTIOJIb30BAHUEM DPEUYEBBIX BBICKA3bIBAHUN B CHUTYalUsAX, CBA3AHHBIX C BBIACHEHHEM M Iepefadei
nH(pOpMalluy; B MPOIECCe YCTHOM KOMMYHHUKALIMU TPHU 3aTPYJHEHUH B BOCIPHUSITUU pedeBOW MH(OpMauu
caMoCTOsITeNIbHOE (POPMYITMPOBAHUE YTOUHSIOIUX BOIPOCOB;

® COOJIO/ICHUEM PEUeBOr0 ITUKETAa, B TOM UHUCIE peanu3anus TpeOOBaHHH K KyJbType OOIIeHHs C
y4€TOM KOMMYHUKAaTUBHOM CUTyallil U PEUEBbIX IaPTHEPOB;

¢ aKTHUBHBIM Yy4YaCTHCM B OIHAJIOIe (HOJ'II/IJ'IOF e) IIpu HWHHUOHUHUPOBAHUUN COOCTBEHHBIX BBICK&3LIB3.HPII’I,
ApryMCHTAalHU U JOKa3aTCIILCTBEC COOCTBEHHOT'O MHCHUA,

® [IpH BOCIPUATHUH (1)];)33 — IIOBTOPCHUEM COO6I.H€HPII>1, BBITIOJTHEHHEM Sa,Z[aHI/Iﬁ C KpaTKUM HJIA ITOJIHBIM
pPE€YCBbIM KOMMCHTAPHUEM K COOCTBEHHBIM HeﬁCTBHHM, OTBCTAMU Ha BOIIPOCHI; TOBTOPCHUEM BOCHPHUHATBHIX
CJIOB U CHOBOCOquaHHﬁ;

® IOBTOPCHUEM BOCIPHUHATOIO CIIyXO3pUTEIBHO TEKCTA MOHOJOTMYECKOTO0 WM JAHAIOTHYECKOrO
XapakTepa (TOYHO WM NPUOIMKEHHO, MepelaBas CMBICI TeKCTa), GOpMyIHpOBaHMEM IMOIHBIX U KPATKUX
YCTHBIX OTBETOB Ha BOINPOCHI [0 BOCIIPUHATOMY TEKCTY; YCTHBIM (hOPMYJTUPOBAHUEM TEMBbI U INIABHOM MBICIIH
TEKCTa; IMEepPecKa3oM BOCIPUHATOIO TeKcTa (MOJIHBIM M KpaTKUM), B TOM YHCJIE C ONOpPOM Ha IUIaH,
COCTaBJICHHBI CaMOCTOSITEJIbHO, OIIOPHBIE CJIOBAa W CIIOBOCOYETAHHS, BBIACICHHBIE CaMOCTOSTEIBHO;
[IEPECKa30M TEKCTa C MPHUBEACHHEM LHATAaThl M3 HEro MM BKIIOYEHUEM 3aJaHHOTO BBICKa3bIBaHMS;
pacCcy X J€HHUEM II0 TEME TEKCTa; y4acTUEM B JIuayore (IOJMIIOre) IO COACPKAHUIO BOCIPUHATOrO TEKCTa C
BBICKa3bIBAHUEM JINYHOCTHOIO MHEHUS O Te€posAX, UX MOCTYNKAaX M Jp., IPUBEIECHUEM JUIsl JOKa3aTEJIbCTBA
COOCTBEHHOI'O MHEHHUSI COOTBETCTBYIOIIMX LUTAT W3 BOCHPUHATOIO TEKCTa; COCTABICHHEM JHAJIOTOB U
MOHOJIOTUYECKUX BBICKa3bIBAHUH, OJIM3KHUX IO CMBICITY K BOCIIPUHITOMY TEKCTY.

® yyacTHEeM B Juanorax (MOoJuiorax) mo TeMe (BOMpOCYy M Jp.) C BBICKAa3bIBAHUEM COOCTBEHHOTO
apryMEHTUPOBAHHOTO MHEHHS C OINOpPOMl Ha J>KU3HEHHBI OIBIT, TOCTYNKH TIEPOEB JIUTEPATYPHBIX
MIPOU3BEICHUH U JIp.;



® BOCIIPUATHEM pEUYEBOr0 MaTepHuaia (¢ IMOMOIIbIO HMHIMBHIYaJIbHBIX CIYXOBbIX amnmapaToB/KIN)
CIIyXO3pUTENIBHO U Ha CIyX (C YYEeTOM COCTOSIHUSI HapyLIEHHOW CIyXOBOW (DYHKIUH, JOCTUTHYTOI'O YPOBHS
BOCTIPUSITHSL YCTHOM peYd. WHIMBUAYAIBHBIX OCOOEHHOCTEH) aJanTUpOBAaHHBIX M HEAJalTHPOBAHHBIX
TEKCTOB MOHOJIOTMYECKOr0 XapakTepa, AWAJIOTOB M IIOJMIOTOB Pa3rOBOPHOTO, OQHUIMAIBEHO-AENI0BOTIO,
HAYYHO-y4eOHOTO, CIPaBOYHO-MH()OPMAIIMOHHOTO, ITyOJUIIMCTHYECKOTO M XYA0KECTBEHHOTO CTHIICH,
pa3HbIX (PYHKIIMOHAIbHO-CMBICIOBBIX THUIIOB (IIOBECTBOBAHME, OIMUCAHHE, PACCYKICHHE); PacllO3HABAaHUEM
HOBBIX ()pa3, CIOB U CIOBOCOYETAHUH, BKIIOYas CJIOBA, OJM3KHE IO 3BYKOOYKBEHHOMY COCTaBYy, HX
pa3IMYeHUEM U OTIO3HABAHHWEM B COUETAHUU C y>KE€ 3HAKOMBIM PEYEBBIM MATEPUATIOM; BOCIPUATHEM PEYEBOIO
Marepuala B pa3HbIX YCJIOBHUAX — IIPU YBEIWYEHUU PACCTOSHHUSA OT JAMKTOPA, IPHU HNPEABSIBICHUH T'OJIOCOM
HOpPMAaJIbHOM Ppa3roBOPHOM TI'POMKOCTH M ILENOTOM, B HOPMalbHOM M YMEPEHHO-OBICTPOM TeMIle, NpHU
MIPEABSBICHUM Pa3HBIMH JUKTOPaMHU B €CTECTBEHHBIX YCJIOBHMSIX KOMMYHHKAI[MH, a TAKKE€ B BHJICO3AINCH;
OpU HOpPEIbABICHUM Ha (OHE, TOPOJCKUX, OBITOBBIX M IPHUPOJHBIX IIYMOB, HEIPOMKOIO pasroBopa,
HErpOMKOW MY3BIKH;

® BHATHBIM, WIECHOPA3JENbHBIM (C Y4ETOM HHAMBHUIYaJbHBIX OCOOEHHOCTEH), JOCTaTOYHO
€CTECTBEHHBIM IIPOM3HOIIEHNEM, HaBbIKAMU CAMOKOHTPOJISI IPOU3HOCUTENIBHON CTOPOHBI PEUH; peaanu3anueit
c(OPMUPOBAHHBIX TPOUZHOCUTENBHBIX YMEHUN MIPU YTEHUH U B CAMOCTOSITENIbHBIX YCTHBIX BHICKA3bIBAHUSX;

® [Ipy BOCHPUATHU (CIYXO3pPUTEIBHO U HA CIYX) TEKCTOB, UX YTEHUH pean3anueil copMHUpOBaHHBIX
IIPOM3HOCUTENBHBIX YMEHUII W HaBBIKOB CMBICIIOBOTO YTEHHS, BKJIHOYas, OTBEThl Ha BONPOCHI MO TEKCTY,
BBITNIOJTHEHHE 33JaHUI C pEYEBBIM KOMMEHTApUEM, JIOTUUHBIM U TPAaMOTHBIN IEPECKA3 TEKCTOB (B TOM YHUCIIE C
OIOpOil Ha TIaH, 0a30BbIE CJIOBA U CIOBOCOYETAHMUS, KOMIBIOTEPHYIO MIPE3EHTAINIO, CEPUI0 MILTIOCTpanuil U
IIp., IPUBEJICHUEM LIUTAT U3 TEKCTA);

® 3aIIMChI0 OJ JUKTOBKY YYUTCIIA p€YCBOr0 Marcpuaiia (KOpOTKI/IX MOHOJIOTHYCCKHX BBICKaBI:IBaHHﬁ,
OTACIbHBIX (I)pa3, CJIOB U CHOBOCOquaHHﬁ), BOCIIPUHATOT'O CIIYXO3PUTCIIbHO U Ha CIIYX, €ro YTOUYHCHHUECM IIpU
MMOBTOPHOM HNPCABABJICHUN U YCTHBIM BOCIIPOU3BCICHUC,

® peanuzanueil copMUPOBAHHBIX YMEHUH BOCIPUATHS U BOCIIPOU3BEICHHS YCTHOM peun (C IOMOIIBIO
MH/IMBUAYAIbHBIX CIyXOBbIX anmnapaToB/KM), ycTHOM KOMMyHHKanMy B Ipolecce Y4eOHOH M BHEYPOUHOM
JeSTEIbHOCTH, a TAaKXKe NP OOLIEHUHU B Pa3IMUYHBIX chepax COLUAIbHON MPAKTHKH.

OcBoenune yueOHOro mnpeamMmera «MaremaThka» AOJHKHO obOecneyuBaTh JOCTHIKEHHE Ha
YPOBHE OCHOBHOT'O OOIIIEro oOpa3oBaHUs CIICAYIONINX JIMYHOCTHBIX, METa MOPEIMETHBIX H
OpEeIMETHBIX 00pa30BaTEJILHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATHI

JIM9HOCTHBIE PE3yJIbTaThl OCBOCHHS MNPOrpaMMbl YYeOHOTO TipeaMeTa «MaremMaThuka»
XapaKTEePU3YIOTCS:

[TaTproTHYECKOE BOCIIUTAHKE:

OpOSIBJICHUEM HHTEpeca K IPOULIOMY W  HACTOSIIEMY POCCHHCKOW MaTeMaTHKH,
LICHHOCTHBIM OTHOIIEHUEM K JIOCTUXXEHHSAM POCCHUUCKHUX MAaTEMAaTUKOB W POCCUMNCKOUN
MaTE€MaTUYECKON IIIKOJbI, K HCHOJIb30BAaHUIO ATUX JOCTHXKEHHUH B JAPYIrUX HayKax H
OPUKIIagHBIX chepax.

['paskaHcko€ U yXOBHO-HPAaBCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBIINOJHEHUIO OOS3aHHOCTEM TpakJlaHMHA UM peajiu3allid ero mnpas,
OpesICTaBICHUEM O MAaTEeMaTUYECKUX OCHOBaxX (PYHKIHMOHHUPOBAHUSI PA3JIUUYHBIX CTPYKTYD,
SIBJICHUH, TIPOIISAYyP TPaXKJaHCKOTO oOmiecTBa (BBIOOPHI, OIMPOCHI U TIIp.); TOTOBHOCTHIO K
OOCYXJICHUIO 3 TUYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECCKUM MPUMEHEHUEM JTOCTUKCHUN
HAayKH, OCO3HAHHUEM BAYKHOCTH MOPAJIbHO-3TUYECKHUX NPUHIIUNOB B JICITEJIbHOCTU YYEHOTO.



Tpynosoe Bocniutanue:

YCTAaHOBKOW Ha aKTHUBHOE YyYacTHE€ B pPEUICHUM IPAKTHUYECKUX 3a7ad MaTeMaTUYeCKOM
HamnpaBJI€HHOCTH, OCO3HAHUEM Ba>KHOCTH MaTEMaTUYE€CKOT0 0Opa30BaHUsl Ha NPOTSHKEHUH BCEH
JKU3HM JUISL YCIICIIHOM MpodecCuoHaIbHON AEATEJILHOCTH U Pa3BUTHEM HEOOXOJIUMBIX YMEHUIA;
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHUEM WHAWBHUJIYAIBHOM TpaeKTOpUHU oOOpa3oBaHUs U
’KU3HEHHBIX IJIAHOB C YYETOM JIMUYHBIX UHTEPECOB U OOILIECTBEHHBIX NOTPEOHOCTEM.

OCTEeTNYECKOE BOCIIUTAHHE!

CIIOCOOHOCTHIO K SMOILMOHAJIBHOMY M ACTETUYECKOMY BOCIPUSATHIO MaTeMaTHYECKHUX
OOBEKTOB, 3ajay, peUIeHUN, pacCyXAeHUW; YMEHUI0O BHUJAETh MaTeMaTHYECKHE
3aKOHOMEPHOCTH B UCKYCCTBE.

LleHHOCTH HAY4YHOTO MO3HAHMS:

OpHUEeHTalUel B JESITEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAyYHBIX IpEeACTaBIC€HHUIl 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHUSA 4YeJIOBEKa, HOPHUPOJBI M OOIIecTBa, ITOHUMaHHUE
MaTeMaTHYeCKOM HayKHd Kak c(epbl UeIOBEUYECKOU JeSATEeIBbHOCTHU, PTAIOB €€ Pa3BUTHUSI U
3HAYUMMOCTH JJI1  Pa3BUTHS LUMBWIN3ALUHK; OBJIAAEHUEM  S3bIKOM MAaTEMaTUKHM WU
MaTEeMaTU4YEeCKON KyJIbTYpOM Kak CpeJACTBOM IMO3HAHHS MHpPA; OBJAJICHUEM HOPOCTEUIINMHU
HaBBbIKaAMHM HCCJIE1I0BATEIbCKOMN NESITEIbHOCTH.
dusznueckoe BocuTaHue, POPMUPOBAHUE KYIbTYPHI 3/10POBbS U SMOILIMOHAIIBHOTO OJIarOnoIyyus:

I'oTOBHOCTBIO NPHUMEHSITH MAaTEMAaTUUYECKHE 3HAHUsSI B HHTEpPEcax CBOEro 3/10pOBbs,
BEJIEHHUS 3J0pOBOro o0pasza >XU3HHU (310pOBOE MUTAHUE, COATTAaHCUPOBAHHBIA PEXUM 3aHSATUN U
oTAbIXa, peryiisipHas (pu3udeckasi akTUBHOCTB); C(DOPMHUPOBAHHOCTBHIO HaBbIKa pe(IIEKCHUH,
OpU3HAHHUEM CBOErO IpaBa Ha OIIMOKY M TaKOI'O K€ IIpaBa JIpyroro 4yejioBeKa.

OKOJIOTMYECKOE BOCTIUTAHUE:

OpueHTanueil Ha TPUMECHEHHUE MaTEeMaTUYECKUX 3HAHWM JIJIsI PEIICHUs 3aJa4d B 00JacTH

COXPaHHOCTH OKpY’Kalolleill cpenpl, IIaHUPOBAHUS IOCTYIIKOB MW OLIEHKH MX BO3MOYKHBIX
NOCJIEACTBUM IJIsI OKPY>KalOIIeH CpeJibl; OCO3HAHUEM IJ100aIbHOI0 XapakTepa dKOJOTHYECKUX
OpoOJIeM U IMMyTel UX pPEIICHUSI.
JIMYHOCTHBIE pe3yNbTaThl, 00ECTIEUNBAIOIIHE A/JANTAIIMI0 00YYaIOIErocs K U3MEHSIOUIUMCS YCIOBUSAM COIIMAIbHON U
IIPUPOJHOM Cpelpl: TOTOBHOCTBIO K JICUCTBUSIM B YCJIOBHSIX HEONPENEIEHHOCTH, MO-
BBIILICHUIOYPOBHSICBOEMKOMIIETEHTHOCTUUEPE3NPAKTHYECKYIOAEATEIbHOCTh, B TOM  4YHCJE
YMEHHE YUYUTBHCS Yy APYTHX JIIOAEH, MPUOOpeTaTh B COBMECTHON JI€ATEIbHOCTH HOBBIE 3HAHUS,
HAaBBIKM U KOMIETEHIIMU U3 OIIbITA APYTUX;

HEOOXOJUMOCTBIO B (POPMHUPOBAHUM HOBBIX 3HAHUH, B TOM dHCIE (POpMYyIUpOBaATH HJIIEH,
HOHSITHS, TUMIOTE3bl 00 00BEKTaX W SIBJICHUSIX, B TOM YHCJIE paHEe HE MU3BECTHBIX, OCO3HABAaTh
negUuIMThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBHIO OCO3HaBaTh CTPECCOBYIO CUTYAIUIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIIHIO
KaK BBI3OB, TPEOYIOIIUN KOHTpPMEP, KOPPEKTUPOBATh NPUHUMAEMBbIC pPELIeHUsI U JICHCTBUS,
dopMyIIHMpoOBaTh U OLICHUBATh PUCKHU U IMOCJIECACTBUS, POPMHUPOBATH OMBIT.

MMPOBOJUTH MO CAMOCTOSITEIIBHO COCTABJICHHOMY IJIAaHY HECJIOXKHBIN SKCIIEPUMEHT, HEOOIbIIIOE
HUCCJIEJOBAHUE II0 YCTAHOBJIEHHIO OCOOEHHOCTEM MaTeMaTH4YeCKOro OOBbEeKTa, 3aBUCHUMOCTEN
00BEKTOB MEX Iy COOOM;

CaMOCTOSITEJIbHO (OpMyIUpOBaTh OOOOIIEHUS W BBIBOABI IO pe3yJjibTaTaM HOPOBEAEHHOTO
HaOII0/ICHUSI, MCCIICIOBAHUS, OIIEHUBATh JOCTOBEPHOCTh MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U
0000IICHUI;

HPOTHO3UPOBATh BO3MOKHOE pa3BUTHE IPOILIECCA, a TAK)KE BBIABUIATh MPEAINOIOXKEHUS O €T0
pPa3BUTHUHN B HOBBIX YCJIOBUSIX.

Pabota ¢ unpopmarmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M H30BITOYHOCTHh HH(OpMAIMU, JaHHBIX, HEOOXOAUMBIX MIJIs
pelleHus 3a1a4u;

BbBIOUpATh, AaHAJIU3UPOBATh, CHUCTEMATU3UPOBATh W HUHTEPIPETUPOBATH HHEOOPMALUIO
pa3JIMYHBIX BUJAOB U (pOPM TIpE/ICTABIICHUS;

BbIOUpaTh GopMy MpeAcTaBiIeHUs] HHPOpMAIMM W WUIIOCTPUPOBATH peElIaeMble 3aJauu



cXemMaMH, JuarpaMmMaMH, HHOM rpapukoi U nX KOMOUHAIIUAMU;

- OIIEHMBAaTh HAAEKHOCTh HHPOpPMAMH II0 KPUTEPHUSIM, NPEUIOKEHHBIM YYUTEIEM WU
c(hOpPMYJIMPOBAHHBIM CAMOCTOSITEIIBHO.

1)  VuusepcanvHble KOMMYHUKAMUEHbIE 0UCMEUs 00ecneuusarom chopmMuposaHHoOCmb COYUATbHBIX
HABBIKO8 00Y4aAOUWUXCAL.
Obwenue:

- BOCIIPpUHUMATh U (QOPMYJIHMPOBATH CYXJACHUS B COOTBETCTBUU C YCIOBHSIMH U LEISIMHU
OOmIeHUs; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOKO TOYKY 3pEHUSI B YCTHBIX U ITHMCHBMEHHBIX
TEeKCTax, JaBaTh IMOSICHEHHUs 110 XOJy pEUIeHUs 3aJlauyd, KOMMEHTHPOBATH ITOJYYCHHBIN
pe3ynbTarT;

- B XoZe OOCYXXIEeHHUsl 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXJaeMOM TeMbl, HNPOOJIEMBI,
pemaeMoi 3aga4du, BbICKa3bIBaTh HJICH, HAIlEJICHHbIE Ha TMOUCK PEIICHUS; COIIOCTaBIISITh
CBOM CY’KJICHHMSI C CYXJICHUSIMHM JIDYTMX YYAaCTHUKOB Juajiora, OOHApYy>KHMBaTh pa3jIvudue U
CXOJICTBO MO3MIMI; B KOpPpeKkTHou d¢opme GopMyIHpoBaTh pa3HOIJacusi, CBOM
BO3Pa’XEHUS;

- TOPEACTaBIATH pe3yJbTaTbl PELICHUs] 3ajJladyd, >SKCIIEPUMEHTAa, HCCIeI0BaHUsI, IIPOEKTa;
CaMOCTOSITEJILHO BBIOMpaTh (opmMaT BBICTYIUICHUSI C YYETOM 3ajlad M[pe3eHTalluu |
0COOEHHOCTEHN ayTUTOPHUH.

Compyonuuecmeo:

-IOHUMAaTh W HCHOJB30BaTh IMPEUMYIIIECTBA KOMaHIHOW W HWHIWBUIYaJTLHOUW pabOTHI TIpH
pelIeHNN YYeOHBIX MaTeMaTHYECKUX
3a/1ay; IPUHUMATh 11€Jb COBMECTHON AESATEIbHOCTH, MJIAHUPOBATh OpPraHU3allMI0 COBMECTHOM
paboThl, pacmpenesnsTh BHJBI paldoOT, JOTroBapUBaThCS, OOCYXKIaTh MNPOIECC M Ppe3yJbTar
padoThr; 0600IaTh MHEHHUSI HECKOJIBKUX JTFOJICH;

- y4JacTBOBaThb B TPYNHNOBBIX (opMax padoTsl (0OCYXXIE€HHUs, OOMEH MHEHHUSIMHU, MO3TOBBIC
IITYPMBI B P.); BBIITOJHSTH CBOIO YaCTh paOOThI U KOOPJAUHHUPOBATH CBOU JACHCTBHS C JIPYTUMU
YJIGHAaMHM KOMAaH/]Ibl; OII€HMBATh KAauyeCTBO CBOErO BKJIaJla B OOLIMHI MPOJAYKT IO KPUTEPHUSIM,
chOpMYyITMPOBAaHHBIM YYaCTHUKAMH B3aUMOICHCTBHSI.

1) Vuueepcanvnvle pezynamuenvle Oeucmeus obecneuusarom QopmuposaHue CMbiCI08bIX YCMAHOBOK U

HCUBHEHHDBIX HABBIKO8 TUYHOCHIU.
Camoopaanuzayus:

- CaMOCTOSITEJIbHO COCTaBJISITh IUIaH, aJITOPUTM pEIIeHUs 3ajiadyd (MJIM €ro 4acThb), BbIOHMpATh
cnoco0 pemnreHuss ¢ Y4ETOM MMEIOIIMXCS PECypCcoB U COOCTBEHHBIX BO3MOXXHOCTEH,
apryMEHTHPOBATh U KOPPEKTHUPOBATH BapUAHTHI PEHICHUN ¢ y4€TOM HOBOH MH(pOpMAITAH.
Camoxonmpons.

- BJAJETh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISA TIpollecca M pe3yJibTaTa peLIeHUs
MaTeMaTH4YeCKOH 3a/1a4uu;

- TpeAaBUACTH TPYAHOCTH, KOTOpPhIE MOTYT BO3HHKHYTH TIpU pCIICHWUU 3aJ1adl, BHOCHUTH
KOPPEKTUBBI B JESITCIBHOCTH Ha OCHOBE HOBBIX OOCTOSITEJIBCTB, HANJIEHHBIX OIIHOOK,
BBISIBJICHHBIX TPYHOCTEH;

- OIIEHMBAaTh COOTBETCTBHE pe3yJibTaTa JEATEIbHOCTH IIOCTABJICHHOW M€ M YCJIOBUSIM,
OOBSICHSITh TIPUYUHBI JIOCTIDKCHHUSI WM HE NOCTHKCHHUS 1€, HaXOIUTh OIIMOKY, J1aBaTh
OLICHKY NIPUOOPETEHHOMY OMBITY.

[TPEJMETHBIE PE3YJIbTATBI

IIpenmeTHbIe pe3yabTaThl OCBOSHUS paboyeil mporpaMmsbl MO MaTEMaTUKE MPEJICTaBICHBI 10
rojgam oOy4YeHHs B CICAYIOIIUX pa3jeiiaXx NporpaMmbl B paMKaxX OTHAEJIbHBIX KYpPCOB: B S5 — 6
KJ1accax — Kypca «MaremaTtuka», B 7—9 Ki1accax—KypCOB
«Anrebpa», «I'eomerpusi», «BeposiITHOCTh U CTaTUCTHUKA.
Pazsutne JIOTHYECCKUX HpelICTaBJ'IeHI/Iﬁ nu HaBBIKOB JIOTHYECKOI'O MBIIIIJICHU S
OCYIIECTBJISIETCSI HA TPOTSDKEHUH BCEX JIeT OOydeHHsi B OCHOBHOM IIKOJIE B paMKax BCEX
Ha3BaHHBIX KYPCOB. HpennonaraeTcs[, YTO BBIITYCKHHUK OCHOBHOM MIKOJIBI CMOKET CTPOUTH



BBICKA3bIBAaHUSI W OTPHUIIAHUSI BBICKA3bIBAHUM, pacno3HaBaTh WCTUHHBIE W JIOXXHBIE
BBICKA3bIBAHUS, TPHUBOJUTH MTPUMEPBI W KOHTPIPUMEPHI, OBJIaJACET TMOHSATUSIMU:
OIIpeJICJICHUE, aKCHOMa, TE€OpeMa, A0Ka3aTeJIbCTBO M HAYYUTHCSI WCOOJIB30BaTh UX IPHU
BBITTOJTHCHUH YUCOHBIX U BHE YYEOHBIX 3a/1a4.

PABOYAS [TPOTPAMMA YYEGHOI'O KYPCA
«MATEMATUKA».5-6KJITACCbI

LEJI1 UBYYEHHW A YYEBHOI'O KYPCA
I[TpuopHUTETHBIMU LEIISIMH OOYUYECHHST MaTeMaTHKE B 5—6 Kjaccax sIBISIFOTCSI:

-TIpOJIOJKEeHNE (OPMHUPOBAHHUS OCHOBHBIX MaTEeMaTHYECKHUX TOHSATHN (YHUCIIO, BEJIWYHHA,
reomeTpuueckasi (urypa), O0OECIEeYMBAIOIIMX MPEEMCTBEHHOCTh H  IIEPCIIEKTUBHOCTH
MaTeMaTHYECKOTO 0Opa30BaHUs OOyJarOITUXCST,;

- pa3BUTHE HHTEJUICKTYaJIbHBIX U TBOPYECKHUX CHOCOOHOCTEH OOYYarolIUXCsl, MO3HABATEIHHOMN
AKTHUBHOCTH, UCCJICA0BATCIIbCKUX YMCHHﬁ, HUHTEPCCA K UBYUCHUIO MAaTCMATUKH

- HNOJBEICHHUE OOY4YalOMIMXCS Ha MNOCTYITHOM [JIsi HUX YPOBHE K OCO3HAHUIO B3aHMMOCBSI3HU
MATEMAaTHUKH U OKPY>KAIOIIEro MUpPa;

- ¢dopmupoBaHHe (PYHKIIMOHAIBHOW MAaTEMaTHYSCKON TI'pPAMOTHOCTH: YMEHHsI pPacIiO3HABaTh
MareMaTHU4eCKUe OOBEKTHI B PCAIbHBIX JKU3HCHHBIX CUTyalUsaAX, IIPUMCHSITHL OCBOCHHLIC
YMEHHUS JUTsl PELICHHsS MPAKTHKO-OPUEHTHPOBAHHBIX 3aj1a4, HHTSPIPETUPOBATh ITOJTYYCHHBIC
PE3yJabTaThl U OLICHUBATH UX HAa COOTBCTCTBHUC HpaKTI/I‘IeCKOfI CUTyallnu.

OCHOBHBIE JIMHUHM COJICpKaHUsI Kypca MaTeMaTUKH B 5—6 Kkjlaccax — apudMeTHdecKass u
reoMeTpuyecKas, KOTOpble Pa3BUBAIOTCS HNAapaJLICIIbHO, KaX/1asi B COOTBETCTBHM C COOCTBEHHOM
JIOTUKOM, OJHAKO, HE HE3aBHCUMO OJHA OT JAPYTrOM, a B TECHOM KOHTAaKT€ M B3auMOJEHCTBUU.
Takxe B Kypce NpOUCXOAUT 3HAKOMCTBO C 3JIEMEHTaMH aJireOpbl U ONMCAaTEIIbHON CTAaTUCTHUKH.

N3ydenune apudMeTHUEecKOro marepuhajia HadMHAETCS CO CHCTeMaTH3alluhd W pPa3BUTHSA
3HaHUM O HATypaJlbHBIX 4YHCJIaX, MOJYYEHHBIX B HadaJbHOMW ImKose. Ilpn »>Tom
COBEPIIICHCTBOBAHNE BBIYHUCIHUTEIFHON TEXHUKH M (OPMHUPOBAHHE HOBBIX TEOPETHUECKHUX
3HAaHUN COYETAaeTCs C  pa3BUTHUEM BBIYHUCIUTEIBHONW KYyJIbTYpPhl, B YaCTHOCTH C OOy4YE€HHEM
nopocTedmuM nOpuéMaM MNPUKUIAKA W OLEHKHM pe3yibTaTOB BbluMcieHuil. HM3yuenwue
HaTypaJbHBIX qucen po-
JI0JDKAETCABOKIIACCE3HAKOMCTBOMCHAYAJIbHBIMUITIOHATUSIMUTEOPUH IETUMOCTH.

Jlpyroii KpynHbIii OJIOK B coAepkKaHuH apuMETHYEeCKOW ITUHHUU—AITO Apoou. Haugano
U3Y4YEHUsI OOBIKHOBEHHBIX U JIECATUYHBIX JpoOeil OTHECEeHO K 5 Kiaccy. DTO MNEPBBIM 3Tam B
OCBOEHUH ApoOei, Korja MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU UAESIMU, HOHATUAMU

Tembl. [Ipu sTOM paccmoTpeHHe OOBIKHOBEHHBIX JpoOeil B ITIOJHOM OOBEME MNpPEAIIEeCTBYET
U3yUYEHHUIO JECSITHYHBIX OpOOEH, 4TO IIeJIeCOOOpPa3sHOCTH TOYKH 3PEHUSI JIOTUKHA HW3JI0KCHUS
YUCJIOBOM JIMHUM, KOrja NOpaBuia JEHWCTBUU C JECITUYHBIMHU JpPOOSIMH MOMXKHO OOOCHO-
BaTbhY>KE€U3BECTHBIMUAITOPUTMAMHUBBIIIOJIHEHUS A€ HCTBUIICOOBIKHOBEHHBIMU poOsMHU.
3HAaKOMCTBO C JECATHUYHBIMHM JpPOOSIMM PACIIMPUTH BO3MOXXHOCTH JUII ITOHUMaHUSA
00y4aroIMMHCs NPUKIIAJHOTO HPUMEHEHUSI HOBOM 3aIlMCH MPU U3YYEHUH JIPYTUX HPEJIMETOB U
MpU MPAKTUYECKOM HCNOJIb30BaHUU. K 6 Kj1accy OTHECEH BTOPOIl 3Tall B U3y4YeHUH ApoOei, rae
MPOUCXOJIUT COBEPIICHCTBOBAHUE HABBIKOB CpPaBHEHUsI W IpeoOpa3zoBaHUst ApoOeit, ocBOeHHE
HOBBIX BBIYHCJIUTEIbHBIX AJITOPUTMOB, OTTAaUMBAHUE TEXHUKU BBIYHUCIIEHUM, B TOM YHCIIE
3HAQYE€HUM BBIPAXXEHUM, cOoAeprKallluX U OOBIKHOBEHHBIE, U JAECSTUYHbIE JPOOH, yCTAaHOBJIEHHUE
CBsi3eil MEXIy HHUMH, pacCMOTpeHHE MNpUEMOB pelLIeHus 3ajad Ha Jpodu. B  Ha-
Jajae6KI1accarnporucx0oJUT3HaAKOMCTBOCIIOHITUEMITPOLICHTA.

OCOOGEHHOCTBIO U3YyUE€HUSI ITOJOKUTEIbHBIX U OTPULIATEIIBHBIX YMCEN SIBISIETCSI TO, YTO OHM
TaKKe€ MOTI'YyT paccMaTpHUBaThbCsl B HECKOJIbKO 3TanoB. B 6 kijacce B Hauaje U3Yy4YE€HHUs] TEMBbI
«[TonoxkutenbHble U OTpULIATEIbHBIC YHCIAa» BblAesieTcs noarema «lLlensle uncnay», B pamkax



KOTOpPOW 3HAKOMCTBO C OTPUILATEJIBHBIMM YWUCJIAMH M AEHUCTBUSIMHM C MOJOXUTEIBHBIMUA U
OTpULIATEIbHBIMM YHCJIAMH IPOUCXOJUT HA OCHOBE COJIEpKATEJIbHOIO Mojaxoda. ITO
MO3BOJISIET HA JOCTYIIHOM YPOBHE MO3HAKOMMTH YYaIlIMXCs IMIPAKTUYECKU CO BCEMH OCHOBHBIMU
HOHSITUSIMU TE€MbI, B TOM YHUCJIE€ U C ONpaBUJIaMU 3HAKOB IIPU BBINOJIHEHUH apUPMETUUECKUX
neiictBuil. M3ydyeHne panmoHaIbHBIX YHCEJ HAa 3TOM HE 3aKOHYUTCS, a OyJeT NMPOJOKEHO B
Kypce anrebpnsl 7 Kjacca, 4YTO CTaHET CJIEAYIOIUM HOPOXOJAOM BCEX IPUHIMIHAIBHBIX
BOMNPOCOB, TEM cCaMbIM pa3JejieHue TpyAHOCTedl obsieryaer BOCOpUATHE MaTepuaia, a
pacrpejieJieHue BO BPEMEHH CIIOCOOCTBYET MPOUYHOCTHU MPUOOPETAEMbIX HAaBBIKOB.

IIpu oGydyeHUN penIeHruIo TEKCTOBBIX 3ajJ1ad B 5—6 Kjlaccax UCHOJIB3YIOTCS apudMeTHdIecKue
npuémsl penieHuss. TeKCcTOBbIEe 3a/lauM, pellaeMble IMPU OTPAOOTKE BBIUYMCIIMTEIbHBIX HAaBBIKOB
B 5—6 kjaccax, paccMaTpUBaIOTCs 3aJauM CJIEAYIOIINX BHUIOB: 3aJa4M Ha JBM)KEHHUE, HaA
4acTH, Ha MOKYIKHW, HAa pabdoTy M IPOU3BOAUTEIIBHOCTb, Ha IIPOLEHTHI, HAa OTHOILIEHUS U
nponopuuu. Kpome Toro, obydaromniyecst 3HakOMsTCsI ¢ MpUEéMaMu pelIeHUs 3aj1au nepedbopom
BO3MOYKHBIX BapHaHTOB, ydaTcsl paboTaThk ¢ uHGopmalureu, npeacTaBieHHoONl B opMe TaOIUIIbI
arpamMMm.

B paboueit mporpamme npeaycMOTpeHO POpMHUPOBAHUE TTPOTICACBTUICCKUX aJreOpandecKux
npeacrabieHuil. byksa
KaK CHMMBOJI HEKOTOPOrO 4YHCJIa B 3aBHCHUMOCTH OT MaTeMaTH4YeCKOro KOHTEKCTa BBOJUTCS
MOCTETNIEHHO. ByKBEeHHasi CHMBOJIMKA IIIUPOKO MCIIONb3YyEeTCsl MPEXkJIe BCEro JJIsl 3alUCH OOIMX
YTBEPXKJICHUW U TIpeJIoKeHUU, (GOopMyJl, B YACTHOCTH JUISI BBIYUCICHHUSI T'€OMETPHUUYECKUX
BEJIMYMH, B KAYECTBE «3aMECTUTEIS» YHUCIIA.

B kxypce «Marematukn» 5—6 KJIacCcOB IpeJICTaBI€HA HATJIsIIHAsI T€OMETPUsI, HallpaBJICHHAs
Ha pa3BUTHUE OOPaA3HOTO MBIIUICHHUS, MPOCTPAHCTBEHHOIO BOOOpaXEHUs, N300pa3sUTEIbHbBIX
YMEHHH. OTO BaXXHBIM HATall B HW3YyYEHUH TI€OMETPHH, KOTOPBIM OCYHIECTBIISIETCS Ha
HATrJSIIHO-TIPAKTHYECKOM  YPOBHE, ONHUpaeTcs Ha  HarsJaHO-OO-pa3HOE  MBbIIIUICHUE
oOyuaromuxcsi. bonpiias  posib  OTBOAWUTCA  OPAKTUYECKOHW  JICSITEIBHOCTHU,  OIBITY,
SKCHEPUMEHTY, MOJIeJIMpoBaHnio. O0y4daronuecs 3HaAaKOMATCS C T€OMETPUUYESCKUMH (PUTYypaMUu
Ha IUIOCKOCTM U B MHPOCTPAHCTBE, C HUX TMPOCTEHUINIUMH KOH(PUIypalUsiMH, Yy4daTcs
U300pakaTh UX Ha HEJIWHOBAHHOM W KjleTdyaTol Oymare, paccMaTpuBarOT HUX IIpOCTEHIIHne
cBolictBa. B mpomecce wu3ydyeHUs] HariasiIHOM TE€OMETPUM  3HAHUS, I1OJIyUYE€HHBbIE
00y4YaroUIMMHUCS B HAYAJIbHOM IIIKOJI€, CUCTEMATHU3UPYIOTCS U PACIIUPSIFOTCS.

MECTO YYEBHOTI'O KYPCA B YYEGHOM IIJIAHE

CormacHo y4dyeOHOMY IuIaHy B 5—6 Kjaccax H3ydYaeTcsi HWHTETPUPOBAHHBIA HOpeIMeET
«MaremMaTuka», KOTOPBIA BKJIIOYaeT apuPMEeTUUSCKUN MaTeprall U HarJISIAHYIO0 T€OMETPHIO,
a Tak)Ke TIPOIEeJICBTUYECKHUE CBEIEHHUS U3 aJreOpbl, DJIEMEHThl JIOTHKM MW Hadajia
OIMCATEIbHON CTATUCTHUKH.

V4yeOHbIN mJlaH Ha U3Yy4YEHHE MaTeMaTHKU B 5—6 KJjlaccax OTBOAUT HE MeHee S5 ydeOHBIX
4acoB B HEJICJIIO B TEUEHHUE KaXXJIOTO rojia o0yueHus, Bcero He MmeHee 340 yuyeOHBIX YacOB.

Pazpen 1. COOEP>XXAHUE YHEBHOIO KYPCA (MO rogAM ObY4YEHUA)
5knacc
HaTtypanbHble Yyncna m HyJb

HarypansHoe uucio. Psa HatypanbsHbix uyuces. Hucsio 0. M306pakeHrne HaTypadbHBIX YHUCEN
TOYKaMH Ha KOOPAUHATHOU (YUCIOBOM )IIPSIMOM.

ITo3unmonHass cucrema cuucieHus. PumMckass Hymepanus Kak OpUMEp HENO3ULIMOHHOM
CHUCTEMBI CUHCIeHUs. JlecaTuuHas cucteMa CHUCIICHUS.

CpaBHEeHHE HaTypaJbHbIX YHCEJ, CpaBHEHHE HaTypaJbHbIX uyHcend ¢ HyaéM. CriocoOsl
cpaBHeHUsA. OKpYyIrJI€HUE HaTypaJIbHbIX YHUCEII.

CioxxeHnue HaTypaJdbHBIX YHUCCII; CBOICTBO HYJIA IIpU CIOKCHHU. Brrauranue kak I[GﬁCTBPIC,
O6paTHOC CIIOXKEHUIO. Y MHOXKEHHE HAaTypaJIbHBIX YHUCCII; CBOMCTBa HYJE WU CAWHUIBI IIpU



YMHOXEHUHU. JleneHue kak JielictBue, oopaTHOe yMHOXXeHHI0. KOMITIOHEHTHI JIeMCTBUI, CBA3b
mexnay HuMHu. [lpoBepka pesynbrata apudmerudeckoro aeictsus. llepemecTturenbHoe U
COYETAaTEJIbHOE  CBOMCTBA(3aKOHBI)  CJIIOKEHHUSI U YMHOXEHHs, pacHpeleIuTeaIbHOe
CBOMCTBO(3aKOH)yMHOXEHHUSI.

Hcnonp3oBanue OyKB 1Jii OOO3HAUCHHUsI HEU3BECTHOIO KOMIIOHEHTA M 3aIlMCH CBOMCTB
apnupMETHICCKUX NCHCTBUM.

JlenuTenu u KpaTHbIE 4Hcia, pa3jIoKEHUE Ha MHOXKUTENN. [IpocThie 1 cocTaBHBIE YHUCIIA.
ITpusnaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ ocTaTKOM.

CreneHp C HaTypaJbHBIM IIOKa3aTeJeM. 3aluCh 4YHcja B BHJAE CYMMbI pa3psiAHbIX
cJlaraeéMabIX.

YucioBoe BbIpaXeHHUE. BplunciieHHe 3HAa4Y€HUM YHCIOBBIX BBIPAXEHHUH; HNOPSAOK
BBITIOJIHEHUsI aeMcTBuil. lcnosb3oBaHHWE TPU  BBIUHMCICHUSIX IIE€PEMECTHUTEIBHOIO U
COYEeTaTEIBHOTO CBOMCTB(3aKOHOB) CIIOKEHHUSI U YMHOXKCHUS, PACIPEEIUTEIbHOIO CBOMCTBA
YMHO>KEHMUSI.

/lpobu

IlpencraBneHne o ApoOM Kak cHocoOe 3amuch d9acTh BeaUuduHBbl. OOBIKHOBEHHBIC JIPOOH.
[IpaBuibHBIC U HeNpaBUJIbHBIE ApoOu. CMemanHas IpoOb; Mpe/ICTaBJIEHUEe CMEIIaHHON Ipoou
B BHMJIE HENPaBUIBHOW ApPOOU U BBIJEJICEHHWE LIEJIONM 4YacTH 4YWCJIa U3 HENpPaBUWIBHOM JpoOu.
HN3ob6paxxenue papobGeil ToukamMM Ha 4YHCIOBOM mpsimoil. (OCHOBHOE CBOMCTBO JpoOOH.
Cokparienue agpooeii. [IpuBenenne npodu k HoBOoMy 3HaMeHaTelto. CpaBHEHHE IpOoOei.

CrnoxeHue M BBIUMTAHUE JpoOel. YMHOXXEHHUE U JeJIeHHe Apobeil; B3auMHO-OOpaTHBIC
npobu. HaxoxaeHnue 4acTu 1EeJI0T0 U 1IEJIOro 10 €ro YacTH.

Jecatuunas 3anuck apoOei. IlpencraBieHue AECITUYHOW ApoOU B BUJC OOBIKHOBEHHOM.
HN3006pakeHne JIecATUUHBIX APOOEN TOUKaMHM Ha YMCIOBOUM mpsiMoil. CpaBHEHHE JNECSITUYHBIX
npobeit.

Apudpmernueckre JeUCTBUS C AECITUYHBIMHU ApoOsiMu. OKpyTJI€eHHE AECITUYHBIX JIpOOeii.
Pewenue mexcmoswvix 3adau

Penienne TekcTOBBIX 3a7ad apu@METHYECKHUM cIIocoOOM. PelieHue Jjoruyeckux 3aaad.
Pemenne 3amauy nmepeGoOpoM BceX BO3MOXKHBIX BapHaHTOB. Mcmosib30BaHHE IIPU PEUICHUH
3aj1a4 TaOJINII 1 CXEM.

Pemienune 3anmay, comepskaminx 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIUYHUHBI: CKOPOCTbH, BpeMs,
paccTosiHue; 1IeHa, KOJIUYEeCTBO, CTOMMOCTh. EAUHUIIBI U3MEpEeHUs: Macchbl, 00bEMa, IEHBI;
paccTosiHus, BpEMEHHU, CKOpPOCTH. CBsI3b MEXAY €AUHULIAMHU U3MEPEHUS KaXXK/ 10U BEJIMYUHBI.
Perienne ocHOBHBIX 3aj1ad Ha APOOH.

IIpencraBinenue NaHHBIX B BUAE TAOJIHI], CTOJIOUYATHIX TUArPaAMM.

Hacnaonan ceomempus

Harnsigaele mipenacTtaBiieHUsI O (Urypax Ha IUIOCKOCTH: TOYKa, IpsiMasi, OTPE30K, JIyd,
yroJ, JJOMaHasi, MHOTOYTOJIbHHUK, OKPY>XHOCTb, Kpyr. Yroua. IIpsimoi, ocTpsiil, Tynou u
pPa3BEPHYTHIN YIJIBL.

Jlmuaa oTpe3ka, MeTpUYecCKHMe €AUHHUIBI JUIMHBL. JlJlmHa JIOMaHOM, mHepuMeTp
MHOTrOyrojibHUKa. Mi3MepeHne u IocTpoeHue yriioB ¢ MOMOIIBIO TpaHCIOPTHPA.

Harnsausie npenacraBieHus: o purypax Ha MIIOCKOCTH: MHOTOYTOJIBHUK; MIPSIMOYTOJIBHUK,
KBaJpaT; TPEYTrOJIbHUK, O paBEHCTBE (pUTYD.

N3o00pakenue ¢uryp, B TOM yuciie Ha kjetdyatod Oymare. Iloctpoenune koHpurypauui
U3 yactedl nmpsiMoOil, OKPY>XHOCTH Ha HEJIMHOBAHHOW M KieTtdyaTod Oymare. Mcnosib3oBaHuE
CBOMCTB CTOPOH M YIJIOB IIPSIMOYTOJIBHUKA, KBaJgpaTa.

ITnomans DpsIMOYrolbHHKAa U MHOTOYTOJIBHUKOB, COCTABJICHHBIX M3 MPSIMOYI'OJIBHUKOB, B
TOM yucie GUryp, n300pax€HHbBIX Ha KJjeTdaTo Oymare. EnMHUIIBI U3MepeHUs TLUI0LIA IH.

Harnsnuere MIpECTaBICHUS o MIPOCTPAHCTBEHHBIX (urypax: NPSIMOYTOJIBHBIA
napamiesnenuriesi, kKy0, MHororpanHuku. HWM3o0pakeHue mNpOCTEHIINX MHOTOIPAaHHUKOB.
Pa3BépTtku ky6a u napamenenunena. Co3gaHue MoJAeJe MHOTIOrpaHHUKOB (M3 Oymarw,
MPOBOJIOKH, MJIACTUJIMHA U JIP.).



OO0BEM NPsIMOYTOJIBHOTO Mapajuienenunesia, kKyoa. Exnauinsl usmepenust oobéma.

6xuacc
Hamypanonwie uucna

ApudmeTnueckue JEUCTBHS C MHOIO3HAYHBIMU HATypaJbHBIMU YHuCIaMHU. YwucioBbie
BBIpaKEHUSsI, TTOPSIOK AEHCTBUI, MCHOJb30BaHUuEe CKOOOK. Mcrmonb30oBaHHe NPU BBIUYMCIEHUSIX
EePEMECTUTEIBHOIO u COYETATEJILHOTO CBOWCTB CJIO>KEHUS u YMHOYKEHUS,
pacrpeiesIMTeIbHOTO CBOMCTBA YMHOXKeHUs. OKpyTJIeHUe HaTypaJIbHbIX YHUCEJL.

JleauTesnu U KpaTHBIE YHCIA; HAUOOJIBIINM OOIIUN AeJIUTEIh U HaUMEHbIIIee obliee KpaTHOE.
JlenuMocTh CyMMBI U Tpou3BeAeHUs. JleJieHrne ¢ OCTaTKOM.
Jlpoou

OObIKHOBEHHas1 JpoOb, OCHOBHOE CBOWMCTBO ApOOM, cokpalleHue apooeii. CpaBHeHHE U
ynopsiiouuBaHue apo6eit. Pemenne 3a1ad Ha HaXOXKJAEHUE YacTH OT LIEJIOTO M II€J0ro MO ero
qactu. J[poOGHoe umciio kak pesyiabrTar aeiieHus. [IpencraBnenue necsiTHaHOW ApoOU B BUJIEC
OOBIKHOBEHHOM JApoOM M BO3MOXKHOCTH IIPE/CTABJICHUSI OOBIKHOBEHHOM JpoOu B BHIC
necaTudHoMr. JlecaTuuHble IpoOu U MeTpUUecKasi cuctema Mep. Apudmerudeckue IeUcTBUS U
YHUCIOBBIE BBIPAXKEHUS C OOBIKHOBEHHBIMU U JECITUUYHBIMHU APOOSMH.

OrtHowienue. Jlenenue B JaHHOM OTHOIIEeHUHU. Macmrad, nponopuus. Ilpumenenue
OpOIIOPLUM ITPU PELISHNUHU 3aa4.

I[Tonsitue mpouenrta. BpruncineHue mnpoieHTa OT BEIWYUHBI M BEJIUYHMHBI 10 €€ IMPOILEHTY.
BreipaxxeHue NpoLEHTOB AECATHUYHBIMHU JIpoOsimu. PerreHue 3amad Ha NpoOLEHTH. BripakeHue
OTHOIIIEHUS BEJIMUYMH B IIPOLIEHTAX.

Ilonoxscumensvusvie u ompuyamenvnovle HUC1Aa

[TonoxurtenvHble U oTpULAaTeNbHbIEe yHcia. Llenabie yncna. Moaynps 4ducia, reoMmeTpudeckas
UHTEpOpeTanuss MoAyast uuciaa. M3oOpakeHue 4YHcesl Ha KOOPJAMHATHOW HpPsSMOMH.
YHuciaoBblE  OPOMEXKYTKH. CpaBHeHHEe  YHCEIl. ApudpmMeTHieckKkue  ACHUCTBUSI  C
MOJIOKUTEJIBHBIMH OTPULATEJIBHBIMU YUCJIAMMU.

IIpsimoyrospbHasi cucTeMa KOOpAMHAT Ha IiockocTu. KoopanHaThl TOYKHM Ha IUIOCKOCTH,
abcrucca u opauHara. I[loctpoeHue Touek U pUryp Ha KOOpJAMHATHON MIIOCKOCTH.
bykeennvie ¢vipasrxcenusn

IIpumenenune OyKB JUIsl 3aIllMCH MAaTE€MaTHYECKHUX BBIpa)KeHUU U npeaiioxxeHuil. CBoiicTBa
apudmeTndeckux AedcTBUii. BykBeHHbIE BBIpA)XE€HUSI U YHCJIOBBIE IOJACTAaHOBKHU. BykBeHHBbIE
paBeHCTBa, HAXO0XJICHHUE HEW3BECTHOIO KoMIIOHeHTa. dopmynbl; (Gopmynbsl nepumerpa H
TUTOIIaAN NMPSIMOYTOJIbHUKA, KBaJpaTa, o0bEéMa nmapayuiesaenureaa u Kyoa.

Pewenue mexcmoswvix 3adau

PenienunerekcroBbix3agadapudmMeTnieckuMmcrnocooom.Penre-uuesnornueckuxi3ajiay.

Pemenue 3aj1a4y mepeGopoM BCceX BO3MOKHBIX BAPUAHTOB.
Pemienue 3ama4, comeprkammx 3aBUCHUMOCTH, CBSI3bIBAIOIINX BEJIUYUHBI: CKOPOCTbH, BpeMs,
paccrosiHue; 1ieHa, KOJIUYECTBO, CTOMMOCTB; MPOU3BOAUTEIBHOCTh, BpeMs, 00bEM palboOThI.
Enunauuel u3mMepeHus: Maccbl, CTOUMOCTH; PACCTOSIHUSI, BPEMEHU, CKOPOCTU. CBs3b MEXKIY
€IMHHUIIAaMH U3MEPEHUST KaXK10U BEJIUYUHBI.

Pemienue 3a51a4, cBsI3aHHBIX C OTHOLIEHUEM, MPOIIOPIUOHATIBHOCTHIO BEJIIMYUH, NIPOLIEHTAMU;
pelIeHre OCHOBHBIX 3aJ1ad Ha JIPOOU U MPOLEHTHI.

O1ieHKa U NPUKUJIKA, OKpYyTJIeHHEe pesyiibTarta. CocTaBieHHe OYKBEHHBIX BBIPAXKEHHUM IO
YCJIOBMIO 3aJ1a4H.

[IpencraBnenne qaHHBIX € MTOMOIIBIO Tabaul U Auarpamm. CtondyaTbie JUarpaMMbl: YTEHHUE
U nocTtpoeHue. UTeHne KpyroBbIX JUarpaMm.

Hacnaonan ceomempus

Harnsigaele mipenacTtaBiieHUsI O (Urypax Ha IUIOCKOCTH: TOYKa, IpsiMasi, OTPE30K, JIyd,
yrojJi, JoMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIBbHUK, TPEYTOJIbHUK, OKPYXHOCTb, KPYT.

BzaumMHOEe pacrnosio)keHue ABYyX MNOPsSIMBIX Ha IUIOCKOCTH, IIapajUleIbHbIE IIPsIMBIE,
NepreHIUKYJISIpHbIe Npsimble. MI3MepeHne paccTOSTHUNM: MeXAy ABYMsSI TOYKaMU, OT TOYKH



J10 IpsAMOM; JIMHA MaplIpyTa Ha KBaJApPaTHON CETKE.

N3mepeHre M NOCTpOEHHUE YIJIOB C IOMOIIBIO TpaHCHoOpTUpa. Buabl TpeyrojbHUKOB:
OCTPOYT'OJIbHBIM, TMPSAMOYIOJIbHBIN, TYINOYrOJbHBINH; paBHOOCAPECHHBIN, PAaBHOCTOPOHHUMH.
YeThIpEXYTONbHUK, OpUMepbI 4eThIPEXYTOJIBHUKOB. IIpsiMmOyTronbHUK, KBaJpar,
UCIOJIb30BaHUE CBOMWCTB CTOPOH, YIJIOB, AuaroHaieil. M3o0paxeHue TeoMEeTpUYECKUX
(uryp Ha HenIMHOBaAaHHOW Oymare ¢ HCHOJB30BAHUEM LUPKYJs, JIMHEHKH, YTOJbHHUKA,
TpaHcnoptupa. I[loctpoenust Ha kjieTuyaToil Oymare.

Ilepumerp wMHoOroyroapHuka. IloHnstne mnomaau @GUrypsl; €AUHUIBI H3MEPEHUS
miromaay. [pubmkEHHOE N3MEpEeHHe TLUIoIaau GUryp, B TOM 4YHCIIe Ha KBaApaTHON CETKe.
I[pubnux€HHoe u3MepeHue JJIMHBI OKPYKHOCTH, IJIOIIAN KpyTa.

CuMmMeTpusi: IEeHTpaJibHasA, OCEBasi U 3€pKajibHAasi CHMMETPUH.
I[TocTpoenne cuMMeTpUUYHBIX QUTYDP.

Harnsinaele nmpeacTaBiIieHHUs O MPOCTPAHCTBEHHBIX (DUrypax: mapaiesenunes, Kkyo, nmpusma,
nupamMyuaa, KOHYC, LWJIWHApP, map u cdepa. HM3o0pakeHue NPOCTPAHCTBEHHBIX QGUTYD.
IIpumepsl pa3BEPTOK MHOIOTPAHHMKOB, NWIMHApa U KoHyca. Co3maHue Mozaenen
HPOCTPAHCTBEHHBIX GUTYp (U3 Oymaru, NpoBOJIOKH, IUIACTHUIJIMHA U JIp.).

IlousitTne  00BEMA; eaAuHUIBI u3MepeHus oo0beéma. OO0BEM  OPAMOYTOJIBLHOTO
nmapa’siesenunena, Kyoa.

Pasnen 2. INTAHUPYEMBIE IIPEJIMETHBIE PE3YJIbTATHI OCBOEHUSI PABOYEM ITPOI'PAMMBbI
KYPCA (I1IO T'OAAM OBYYEHUA)

OcBoenmne y4deOHOTO Kypca «MaremaTtuka» B S5—OKIIaCCaXxOCHOBHOW MIKOJIBI JIOJIKHO
obecrneynBaTh JJOCTHIKECHHUE CICAYIOIINX MPEAMETHBIX 00pa30oBaTeIbHBIX PE3YJIbTATOB:
Skaace
Yucna u éviuucnenus
-IToHnmMaTe W TIPaBUIBLHO YMOTPEOIISITH TEPMUHBI, CBSI3aHHBIC C HATypPaJbHBIMHU YHCIAMH,
OOBIKHOBEHHBIMH U JIECATUYHBIMHU JIPOOSMHU.

- CpaBHHMBaTh W YHOPSJIOYHMBATh HATypaJlbHBIC YHCJIa, CPABHUBATH B IIPOCTCHIINX CIIydasiX
OOBIKHOBEHHBIC IPOOH, JIECITUIHBIEC IPOOH.

-CoOTHOCHUTH TOYKY Ha KOOpPJMHATHOM (4uciioBoit) OpsIMOU C COOT-
BETCTBYIOIIUMEHIUCIOMHUN300paKaThHATYPATbHBICYUCIATOYKAMUHAKOOPAUNHATHOU (UM CIIOBOI)
OpsIMOM.

-BeimonmusaTe apudmeTrndeckue AEHWCTBUS C HATypalbHBIMH YHCIAMHU, C OOBIKHOBECHHBIMH
APOOSIM U B MIPOCTEUNTNX CITyYasiX.

-BBITONHATE POBEPKY, MPUKUIKY pPEe3yJibTaTa BEIYUCICHUH.
-OxpyrisaTh HATypaJIbHBIC YHCIIA.
Pewenue mexcmoswvix 3adau

- Pemare TekcToBBIE 3amaun apUPMETHYECKUM CIIOCOOOM U C TIOMOIIBIO OPraHU30BaHHOTO
KOHEUYHOTO Tiepedopa BCeX BO3MOKHBIX BAPUAHTOB.

-Pemate 3agaum, comeprkamnive 3aBHCUMOCTH, CBSI3BIBAIONINE BEIIMYUHBI: CKOPOCTbH, BpEMSI,
paccrosiHue; IeHa, KOJIMYECTBO, CTOUMOCTb.

-Ucnonp3oBaTh KpaTKHUE 3alTUCH, CXEMBbI, TAOJIHUIBI, 0003HAUCHHUS TIPU PEIICHUH 3a/1a4.

- Ilonmp30BaTbCsi OCHOBHBIMHM €AWHUIIAMHA W3MEPEHMsI: LI€HbI, MacChl; pPacCTOSIHUS, BPEMEHHU,
CKOPOCTH; BhIpakaTh OJTHH €IUHUIIBI BEJIUYHUHBI Yepe3 JIpyTHUE.

- H3Bnekarb, aHaAIU3UPOBATH, OIIEHUBATh HWH(OpPMAIIMIO, TPEACTABICHHYIO B Tabiuie, Ha
cToI0UaToON auarpaMme, MHTEPIIPETUPOBATh MPEJICTaBICHHBIC JaHHBIC, UCIIOJIb30BaTh JIaHHBIC
OpHU PELICHUH 3a7a4.

Hacnaonan ceomempus
[Tonp30BaTbCsl TE€OMETPUUECKMMH MOHSTUSIMHU: TOYKA, TIpsMas, OTPE3O0K, JIyd, YIoJ,
MHOTOYTOJILHUK, OKPY>KHOCTb, KPYT.

- IlpuBomuth mnpuUMEepbl OOBEKTOB OKPYKAIOIICTO MHpa, HUMEIOINX (GOPMY HU3YUYSHHBIX

reoMeTpUYecKux GUryp.



- Hcnonp3oBaTh  TEPMUHOJIOTHIO, CBS3aHHYIO C  yIJlaMH: BEpIIMHAa CTOpPOHA; C
MHOTOYTOJIbHUKaMH: yroJl, BEpLINHA, CTOPOHA, UaroHallb; C OKpPY>XHOCTBIO: pajuyc, IUaMeTp,
LEHTP.

-N300pakaTbu3y4eHHBIET€OMETPUIECKUE(DUTYPBIHAHEIIUHO-
BaHHOMWHMKJIETYATOMOYyMareCrnoMOIbIOIUPKYJIISTHIUHEHKH.

-HaxonuTe AIMHBI OTPE3KOB HEMNOCPEACTBEHHBIM H3MEPEHUEM C MOMOIIBIO JUHEWKH, CTPOUTH
OTPE3KH 3aJITaHHOU JITMHBI, CTPOUTH OKPYKHOCTH 3aJJaHHOI'O pajauyca.

-Ucnionp30oBaTe CBOMCTBA CTOPOH U YIJIOB IIPSIMOYTOJIBHUKA, KBaJgpaTa JJIsi UX NOCTPOEHUs,
BBIYUCJICHUS TUIOIIAINA U TIEpUMETpa.

- Beruucnsate mepuMeTp W IIIONIAZh KBajJpaTa, IPSIMOYTOJbHUKA, (PUTYP, COCTABICHHBIX U3
OpsSIMOYTOJIBHUKOB, B TOM 4YHcie PUryp, U300pa>k€HHBIX Ha KJIeT4yaTol OyMmare.

- Ilonp30oBaTbCsi OCHOBHBIMH METPUYECKUMHU €IMHHUIIAMH U3MEPEHUS JIMHBI, IUJIONIAJIN;
BBIpaXXaTh OJIHH €IUHUIIBI BEJIMYUHBI Uepe3 JpyTHe.

- Pacno3naBath napamsenenure], Kyo, HCIIOIb30BaTh TEPMUHOJIOTHIO: BEPILIMHA, peOpo, r'paHb,
U3MEPEHUS; HaXO/IUTh U3MEPEHUS Mapajuieyienune/ia, Kyoa.

-Beruucisate 06bEM Ky0Oa, mapajuiesienuine/ia no 3aJaHHBIM H3MEPEHUsSIM, I10JIb30BaThbCs
€JIMHUIIAaMH U3MEpPEeHUsT 00BbEMa.

- Pemarp HeclOXHBIE 3ajladyd Ha H3MEPEHHE TI€OMETPUUYECKHX BEJIIMYMH B NPAKTHYECKUX
CUTYyalUsX.
6xiace
Yucna u eviuucnenusn

-3HaTh W TIOHUMAaTh TEPMHUHBI, CBSI3aHHBIC C Pa3IUYHBIMH BHJIAMH YHCEI U cOocobaMu HuX
3aIMCcH, NePeXOaUTh (€CJIM 3TO BO3MOXKHO) OT OJHON (POPMBI 3alIMCH YHCIa K JPYTOM.

-CpaBHUBaTh W YIOPSAAOYMBATH IIEJIbIE 4YHCJIA, OOBIKHOBEHHBIE W JECATUYHBIE JIpoowu,
CpaBHMBATh YHCJIa OJTHOTO M Pa3HbIX 3HAKOB.

-BbIIONIHATE, codeTass YCTHBIE M IHMCbMEHHBIE NPUEMBI, apudMeTHUEeCKHue JIeHCTBHUS C
HaTypaJdbHBIMHU M LEJBIMU 4YHCJIaMH, OOBIKHOBEHHBIMHM U JECSITUYHBIMH JIPOOSIMH,
MOJIOKUTEIBHBIMU U OTPULIATECIbHBIMH YHUCJIAMMU.

- BeruncnsiTe 3Ha4€HUsI YUCIJIOBBIX BBIPAYKEHUM, BBIITOJIHITH, NIPUKHUAKY U OLICHKY pe3yJibTaTra
BBIUMCIICHUN; BBIIOJHATH MPEOOpaA30OBaHUSI YHCIOBBIX BBIPAKCHHI HAa OCHOBE CBOMCTB
apnpMETHICCKUX NCHCTBUM.

- COOTHOCUTBH TOYKY HAa KOOPJMHATHOM IPSIMOIl C COOTBETCTBYIOIIUM €M YHUCIIOM M U300pakaTh
4yuciia TOYKaMM Ha KOOPAUHATHOM NpsIMOM, HAXOAUTh MOJYJIb YHCJA.

- COOTHOCUTH TOYKH B MPSIMOYTOJIBHONU CHUCTEME KOOPJMHAT C KOOPJIMHATAMHU 3TOU TOYKH.

- OKpyTJIATH [EJbIC YHUCIa U ASCITUYHBIC APOOU, HAXOAUTH IIPUOIIM>KEHUST YUCEIT.
Yucnoevle u 0yKeeHHbLIE BLIPAIHCEHUS

- [llorHuMatp U ynmoTpeossiTh TSPMUHBI, CBSI3aHHBIE C 3aMHUCHIO CTEIICHU YHUCIIa, HAXOAUTh KBaapaT
U KyO 49Hclia, BBIYUCIISITh 3HAYCHUST YHCIJIOBBIX BBIPKCHUM, COASPIKAIIIUX CTECIICHH.

-Ilonp30BaTbCsi OpU3HAKAMHU JICJIMMOCTH, PACKIAJbIBATh HATypaJjibHbIE 4YHCJIa Ha MOPOCThIC
MHOKHUTEIH.
-ITonp3oBaThCcsa MacmITabOM, COCTABISITH MPOTIOPIIUU U OTHOIICHUs. Mcmonb30BaTh OyKBBI IS
o003HaUYeHUsT YHCEJI TIPU 3aIllUCH MAaTEMAaTHYECKHX BBIPAXKXEHUM, COCTABIISATH OYKBEHHBIC
BBIpKEHUST W (POPMYJIBI, HAXOAUTh 3HAUYCHUS OYKBCHHBIX BBIPAKCHHUU, OCYIIECTBIISS
HEOOXOIMMBIE TTOJICTAHOBKH U MPEOOpa3OBaHMUSI.
-HaxoanTe HEeM3BEeCTHBI KOMIIOHEHT paBEHCTBA.
Peuwenue mexcmoesuwix 3a0au

- Pemate MHOTOIIIaroBbl€e TEKCTOBBIC 3a71a4l apU(PMETHUIESCKHUM CIIOCOOOM.

-Pemares 3amaum, CBsI3aHHBIE C OTHOMIEHHWEM, MPONOPIUOHAIBHOCTHIO BEJIUYHWH, MPOIIEHTAMU;
peniaTh TP OCHOBHBIC 3aJa49U HA JIPOOU U TPOICHTHI.

- Pemrate 3amauu, coaepskamipue 3aBUCHMOCTH, CBS3BIBAIOIINE BEIIWMYHHBI: CKOPOCTb, BpEMs,



paccTrosiHue, IeHa, KOJHMYECTBO, CTOMMOCTh; IPOU3BOJAMUTEIILHOCTb, BpeMs, oO0béMa paboThI,
UCTIONB3YSl apudMeTHUYEeCKHe JEHCTBUSI, OILEHKY, IMPUKUAKY; MNOJb30BaThCAd €AUHUIIAMU
U3MEPEHUSI COOTBETCTBYIOIINX BEJIUYMH.

CocTaBisiTh OyKBEHHBIE BBIPAYKECHUSI IO YCIOBUIO 3aJ1aUH.

- H3Bnekarp uHpOpManuio, MpeACTaBICHHYIO B Tabnuilax, Ha JHUHEHHOH, cTojOuyaTou wWiIu
KpYroBOM JauarpamMmax, UHTEpPOPETUPOBATH IPEIACTaBJICHHbIE JIaHHBIC; UCIIOJIb30BaTh JaHHBIE
pU pEeLIECHUH 3aj1a4.

- IIpeacraBasate nHGOPMALIMIO C TOMOIIBIO TAOJIUI, JUHEHHON U CTOJI0YATON AUarpamMm.
Hacnaonaa ceomempusn

- IlpuBoauth mnpuMepbl OOBEKTOB OKpPYIKAIOLIETO MHpa, HMEINX (OpMYy H3YUYECHHBIX
F€OMETPUUYECKUX IUIOCKUX W MNPOCTPAHCTBEHHBIX (DUTYpP, MPUMEPHI PAaBHBIX U CUMMETPUUYHBIX
buryp.

HM3o06pakaTh ¢ NOMOIIBIO IUPKYJISL, JIMHEHKHU, TPAaHCIIOPTUPA HAa HEJIMHOBAHHOW M KjeT4daToi
Oymare H3y4deHHbIE IJIOCKHE TreoMeTpuyeckue ¢GUrypbl U KOHPUTypaluHu, CHUMMETPUUYHBIC
urypsr

-ITonp3oBaThCcsl T€OMETPUYECKUMH MOHSITHSIMH: PABEHCTBO (UTYp, CUMMETPHS; HCIIOJIB30BaTh
TEPMHUHOJIOTHUIO, CBSI3AHHYIO C CUMMETPHUEN: OCh CUMMETPHUH, IEHTP CUMMETPHUH.

-HaxoauTs BeJIMYMHBI YTJI0B U3MEPEHUEM C MOMOIIBIO TPAHCOOPTHUPA, CTPOUTH YTIJIbl 3aJaHHON
BE€JIMUYMHBI, MOJIb30BAaThCs NPU PELICHUU 3ajad I'paJyCHOM MEpOW YTIJIOB; paclo3HaBaThb Ha
qepTeKax OCTPbIN, IPSIMOM, pa3BEPHYTHIN U TYIIOMU YTJIBL.

- BpluucaaTe IMHY JIOMAaHOMW, HNEPUMETP MHOIOYTOJBHHUKA, MOJb30BaThCsl €AUHULIAMHU
U3MEPEHUS JUIMHBI, BhIpa)kaTh OJHU €AUHHUIIBI U3MEPEHUS JJINHBI Yepes3 JApyrue.

- HaxoanTte, ncnonp3ysl 4epTEKHBIE HHCTPYMEHTBI, PACCTOSIHUSA: MEXK/Ly ABYMsS TOYKaMH, OT
TOYKH 0 NPsIMOU, JUIMHY IIyTH HA KBaJAPaTHOMN CETKE.

-Beruucisate miomanas  (GUryp, COCTaBJIEHHBIX U3 IPSIMOYTOJBHHUKOB, HCHOJIB30BaTh
pa3zOueHue Ha NPSIMOYTOJBHHUKH, HAa paBHbIE (PUTYpPHI, JOCTPAUBaAHHUE JIO0 HPAMOYTOJIBHHUKA;
NOJIb30BAaTbCsI OCHOBHBIMU €JUHHUIIAMH M3MEPEHHs IUIOLIANAM; BbIpa)kaThb OJHU €IUHUIIBI
U3MEPEHUS IJIOIIAN Yepe3 ApyTHe.

- Pacno3naBaTh Ha MOJEISAX M HM300paXEHUAX NHUPAMHIY, KOHYC, HHWIWHApP, HCIIOJIb30BaTh
TEPMUHOJIOTHUIO: BEPIINHA, peOpo, rpaHb, OCHOBAaHHUE, pa3BEPTKA.

- M3o0pakaTh Ha KJIeT4yaTou OyMare NpsiMOYTOJIbHBIN Mapajieaenunei.

-Bprauciasite 00bEM MPSIMOYTOJIBHOTO HapajuiesienuIiesia, Kyoda, Mmojb30BaTbC OCHOBHBIM U
€IMHHUIIAMH H3MEpEHHUs1 00BbEMA; BbIpaXXaTh OJHU €IWHHUIIBI U3MEpeHHUsI OoO0BbEMa uepes
Jpyrue.

- Pemarp HecioXHBIE 3aJa4yd Ha HAXOXKJIECHHE I'€OMETPUYECKHUX BEJIMYHMH B MNPAKTHYECKUX
CUTYyalUsX.



5 kaacc (He menee 170 yacoB)

HazBanue pasngesna | OcHOBHOe coiep:KaHHe OcHoOBHbIE BH/IbI | DJIEKTPOHHBIE JlocTH:KeHHe JIMYHOCTHBIX
(TeMbI) AeATeJIbHOCTH o0pa3oBaTe/bHbIE pe3yJbTaTOB B paMKax
Kypca (quciao o0yyarmmxcs pecypchl peaju3zanuu MOaYJIsl
4acoB) «IIIKOJIBHBIN YPOK»
padoueii NPorpamMMmsl
Bocnuranus (mo
pasjaeaam)
Harypanbubie Hecstnunas crucrema Yurats, 3anuchiBath, | https:/resh.edu.ru/ YcranosieHne
ypcna. JlelicTBus CUHUCIICHUSL. Psin CpaBHUBATh subject/12/5/ JOBEPUTEIBHBIX
C HaTypaJbHBIMH HaTypalbHBIX qHCe. HaTypaJbHbIC yucna; | https:/fincult.info/ OTHOLIEHUHI c
qUCIaMHU Hatypansneiii psaa. Yucio IpelaraTh n | teaching/metodicheskie- 00y4JarouuMucs,
(439) 0. HatypanpHble yucia Ha 00CyX1aTh crnocoObl | materialy/ CIOCOOCTBYIOLIUX
KOOPJAMHATHOU IPAMOM. YyHopsA09uBaHus YACCII. Karanor 0ecCIuIaTHOTO | HO3UTUBHOMY BOCIIPHUSTHIO
CpaBHeHHE,  OKpyIJIEHHE Nzo6paxath HU(PPOBOrO0 KOHTEHTA Ha | 00y4aroluMucs
HaTypaJIbHBIX YUCCIL. KOOpAMHATHYIO HPAMYIO, | educont.ru (1C, | TpeGoBanmii 1 1pocsO
ApudmeTnyeckue 0TMCYaTh qHcaa | gpocemienne, GokcHOp, | yIUTENIS TPUBICUYCHUIO HX
NEHCTBUSI C HATYpaJIbHBIMU TOUKaMH . Ha 1 yoBbIit 1uCK) BHUMaHUs K 00CYyXIaeMoil
gucimamu. CBoOWCTBa HYJIS KOOPAMHATHOM  HPAMOM, | L. //www.yaklass.ru/ Ha ypoke uH(pOpMaIUH,
npu CIIOKEHUH u HaXOZUTE  KOOPAMHATEL | 1thq:/fuchi.ru/ AKTUBU3ALIUU ux
YMHOXEHUH, CBOMCTBA TOHKH. . II03HABATEJILHON
CAVMHUIbI TPUYMHOXCHHUH. H:CHG;[;BaOTBO CBOHCTBaa JEATEILHOCTH,
IlepemecturenbHoe o H EH?;JI; bHOT P 0’ 06y KICHHE
coyeTaTelbHOE  CBOICTBa
CIIO)KEHMSI U YMHOXKCHMS, U1 IIPHCII0KEHHIHYMHO Equ;;%l:: Mﬁg;gggﬁ?ﬁflz
pacrpeeIuTeNIbHOe KCHIH.

CBOMCTBO YMHOKCHUS.

Z[eJ'II/ITCJ'H/I u KpaTHBbIC
qucia, pas3jIoKCHHUEC YHuCiia
Ha MHOXUTCIIN. I[eJ'ICHI/Ie C

ocratkoMm.  IIpocteie m
COCTaBHBIE 4yucIa.
[Ipusnaku ae-

ymMocTrHa2,5,10,3,9.

Crenenb ¢ HaTypaJbHBIM
IIOKa3aTeJIEM. YucnoBble
BBIPAXKEHUSI; MOPSAIOK
JICUCTBUM.

Hcnons3oBathk MpaBuUIIo
OKPYTJICHUS
HAaTypaJIbHBIX YHCEIL.

BrrmmoHaTh
apudmernyeckue
NEeNUCTBUS c
HATypaJIbHBIMHU
YUCIIaAMHU, BBIYUCIISITE
3HAYEHUS YHCIOBBIX
BBIPAKCHUN co
CKOOKaMU U 0e3 CKOOOK.
3anuceIBaTh

IMPOU3BCACHUC B BH/C

HOPMBI IIOBEJICHHUSI, IPAaBUIIA
OOLIeHHUsI CO CTapUIMMH U

CBEPCTHUKAMH, TPUHIIMIIBI
y4eOHOW  JTUCHUIUIMHBI |
CcaMOOpraHu3aIuH;

IIPHUBJICYCHHE BHUMAaHUS
oOydaromuxcst K
[EJIOCTHOMY aCTICKTY

U3y4aeMbIX ~Ha  ypoKax
SBJICHUM, OpTaHW3alus WX
paboThl ¢ mMoNy4aeMol Ha
YPOKE COLMAIBHO 3HAYMMOM
uHbopMaIuei;
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Pemnrenne TEKCTOBBIX 3alad
Ha Bce apudmernyeckue
JIEHCTBHUS, HA JBIDKCHUE U
MOKYIIKH

CTEIICHH, YUTATh
CTETEeHHU, HCI0JIb30BaTh
TEPMHUHOJIOTHIO
(ocHOBaHUE,
MOKa3aTelb), BBIYUCIIATH
3HAYCHUS CTEIICHEH.
BbInonHATh NPUKUIKY U
OIICHKY 3HAYCHUU
YHUCJIOBBIX  BBIPAXKECHUH,
npejiarath u
IIPUMEHATD PUEMBI
MIPOBEPKHU BBIYHMCIICHUU.
Hcrnonb3oBath pu
BBIYUCJICHUSIX
MePEMECTUTEITBLHOE u
COYETATENBbHOE CBOKCTBA
CJIOKCHUS u
YMHOXXEHHUS,
pacnpenenuTenbHoe
CBOMCTBO  YMHOJKEHUS;
dbopmynupoBaTh u
MIPUMEHSTh MpaBuiIa
npeoOpa3oBaHUs
YUCIIOBBIX  BBIPAXKEHUI
Ha  OCHOBE  CBOWCTB
apuMeTUIecKux
nevcteuil. HcciemosaTh
YHUCIIOBBIE
3aKOHOMEPHOCTH,
BBIJIBUTATh u
000CHOBBIBATh
THUITOTE3HI,
dbopmynupoBaTh
00001IIeHNST M BBIBOIBI
o pe3yapTaTam
IIPOBEIEHHOTO
HCCIICTOBAHMUSI.
DopMyIMpoOBaTH
OnpeAeeHUsT JACIUTEIS
W KpaTHOTO, Ha3bIBaTh

BKJIFOYEHHE B YPOK UIPOBBIX

IpoLEeayp c LENBIO
MOAICPKAHUS ~ MOTHUBAILIUU

oOyJaromuxcs K
TOJIYYEHUIO 3HAHUM,
HAJIQ)KUBAHUIO IMO3UTHBHBIX
MEKIIMYHOCTHBIX

OTHOIIIEHUH B KJ1acce




JENUTEeId W KpaTHbIE
YHCIIa; pacno3HaBaTh
MPOCTBIE W COCTaBHBIE
qucia; (GopMynupoBaTh
U TPUMCHATHh TPHU3HAKH
nenuMocTH Ha 2, 3, 5, 9,
10; IIPUMEHSATH
AITOPUTM  PaA3TIOKCHHS
yyciia  Ha  IPOCThbIE
MHOXHUTEIIA, HAaXOJHTh
OCTaTKU OT JENeHUus |
HETOJIHOE YacTHOE.
Pacno3naBaTh MCTUHHBIE
u JIO’KHbIE
BBICKA3bIBAaHUS 0
HATypaJbHBIX  YHCIAX,
MIPUBOANTH TIPUMEPHI M
KOHTp- TIPUMEPHI,
CTPOUTH BBICKA3bIBAHMS
u OTPHUIIAHHS
BBICKA3bIBAaHUM 0
CBOMCTBax HATypaJIbHBIX
YUCEI.
KoHncTpynpoBath
MaTeMaTUYECKUE
MPEII0KEHUS c o
MOIIBIO  CBSI30K  «H»,
«WIIN», «ECIH. .., TO...».
Pemars TEKCTOBBIE
3a/1auu
apumMeTUIeCKuM
CIT0CO00M,
UCII0JIb30BATh
3aBUCUMOCTH MEXIY
BEJIMYMHAMU (CKOPOCTb,
BpeMms, paccTosiHuE;
1IeHa, KOJIMYECTBO,
CTOUMOCTD u Ip.):
aHaJIM3UPOBATh u
OCMBICJIUBATh TEKCT




3aJa4H,

nepehopMyIHpOBaTh
yCJIOBHE, W3BJIEKAThH
HeOOXOIMMBIE TaHHEBIE,
yCTaHaBJIHMBAaTh
3aBHCUMOCTH MEXTY
BEIMYMHAMH,  CTPOMTH
JOTHYECKYI0  IICTIOYKY
pacCyKIEeHUN.
MopenupoBats X0J
pereHust 3a7auu c
HIOMOIIIBIO pHCYHKa,
CXEMBI, TAOIUIIBI.
[IpuBoauTh, pa3zdoUpaTh,
OLICHUBATh pa3IMyYHbIe
peleHus, 3aIucH
pelIeHui TEKCTOBBIX
3ajad.
Kputnueckn  onieHuBaTh
TOJYYCHHBI  pPe3yJIbTar,
OCYILIECTBIISTH
CaMOKOHTPOJIb, IPOBEPSIS
OTBET Ha COOTBETCTBHUE
YCIIOBHIO, HaXOJINTh
OIIMOKH.
Penrate 3a7a4u C
TTOMOIIIBIO nepedopa
BCEX BO3MOXHBIX
BapUaHTOB.
3HAaKOMUTBCS c
ucTopuei pa3BUTHS
aprupMeTHKH
Harnsnnas MuoroyronsHuku.  Yerblpéx | OnuchBaTh, ucnonb3ys | https:/resh.edu.ru/
reoMerpus. JIMHUM | YTOJBHUK,  OPSIMOYTOJIBHUK, | TEPMUHOJIOTHIO, subject/12/5/
Ha IJIOCKOCTH KBaJIpar. nzo0paxkatb ¢ mnomouibio | https:/fincult.info/
(12 9) [IpakTuueckast pabora | 4epTExHbIX HMHCTpyMeHTOB | teaching/metodicheskie-
«IlocTpoenue U OT pyKH, MojenupoBaTh | materialy/
IIPSAMOYTOJIBHUKA C 3aJaHHBIMM | U3 oymaru | Karanor OecIIaTHOTO
CTOPOHAMU HA HEJIIMHOBAHHOW | MHOT'OYTOJbHHUKH. IU(PPOBOrO0 KOHTEHTa Ha
Oymarey. [TpuBOoaNTH npumepsl | educont.ru (1C,
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TpeyroybHUK.

[Inomane u nepuMerp mnpsMo
YIrOJIbHHAKA u
MHOT'OYT'OJIbHUKOB,
COCTaBJICHHBIX u3
IIPSIMOYTOJIBHUKOB, — €JVUHMIIBI
U3MEPEHHUS IJIOLIAIH.

[TepumeTp MHOTO- YroJbHUKA

00BEKTOB pealbHOTO MHpa,

MMEIOIIIHNX hopmy
MHOT'OYTOJIbHUKA,
MPsAIMOYTOJIbHUKA, KBaJpara,
TPEYroJIbHUKA, OIEHUBATH
WX JIMHEWHbIE pa3Mephl.
BpruncisTs: TIEPUMETP
TPEYTroJIbHUKA,
MPSIMOYTOJIbHUKA,

MHOTOYTOJIbHHUKA; TUIOIIAIb
MPSIMOYTOJIbHHKA, KBApaTa.
N3obpaxaTh
OCTPOYTOJIbHBIE,
MPSIMOYTOJIbHBIC "
TYIOYTOJIbHBIC
TPEYTOJIBHUKH.

CtpouTh Ha HEJIMHOBAHHOMU
u KJIETYATOM Oymare
KBaJIpaT U MPSAMOYTOJIBHHUK

C 3aJaHHBIMH  JJIMHAMU
CTOPOH. Hccnenosath
CBOICTBa MPAMOYTOJIbHUKA,
KBaJpara Iy TEM
SKCIIEPUMEHTA,
HAONIIO/ICHUSI, HM3MEPCHUS,
MO/JICTTUPOBAHMS;
CpaBHUBATH CBOICTBa
KBaJipaTta u psIMO
YTOJbHUKA.
Konctpyuposath
MaTeMaTU4YeCKue
MPEJIOKEHUSI C TMOMOUIBIO
CBSI30K CHEKOTOPBII,
«TF000I. Pacno3naBath
HUCTHUHHBIC u JIOKHBIE
BBICKA3bIBaHMS 0
MHOT'OYTOJIbHUKAX,

MPUBOJIUTH  TIPUMEPHl U

mpocsenieHue, QGoxchop,
HOBBIH JINCK)
https://www.yaklass.ru/
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KOHTPIPUMEPBHI.
HccnenoBaTh 3aBUCUMOCTD
IIOMAAN  KBagpara  OT
JUTUHBI €70 CTOPOHBI.
Hcnons3oBats CBOMCTBA
KBaJpaTHOW  CETKU UL
IIOCTPOEHHUS buryp;
pa3duBaTh MPSMOYTOJIBLHUK
Ha KBaJ[paTHl,
TPEYTOJILHUKH; COCTaBIISATh
¢burypsl U3 KBagpaTOB H
PSIMOYTOJIBHUKOB "
HaXOJUTh WX  IUIOLIA[b,
pazOuBath  urypsl  Ha
PSMOYTOJIbHUKH "
KBaJpaThl M HAXOJUTh HX
TUTOIIAb.

Bripaxath BEJIMUUHY
IJIOMAM B Pa3JIMYHBIX
eAMHULIAX U3MEpEHUS

METPUYECKON CUCTEMBI MED,
[IOHUMAaTh W HCIIOIb30BATH
3aBUCHUMOCTH MEXIY
METPUYECKUMH €IMHULIAMH
M3MEpEHUS TUIOIIATH.

3HAKOMUTBCS C MpUMEpaMu
NPUMEHEHUs IUIOIAAN U
repuMeTpa B MPAKTHUYECKUX
cutyauusx. Pemars 3amaun
u3 peanbHOU JKU3HU,
npemiarath M 00CYXIaTh

pa3-  JUYHBIE  CIIOCOOBI
pelIeHus 33129
HecsTudHble ApooH Jlecsuanast 3aITHCE TIpeacTaBisTh https://resh.edu.ru/
(38 9) IpoOeii. CpaBHeHue NECSITHYHYIO JIpoOb B subject/12/5/
JECATUYHBIX JpOOeii. Bume  oObIkHOBeHHo#, | https:/fincult.info/
JelicTBUs ¢ JIECSITUUHBIMU yuTaTh W 3amuchiBaTh, | teaching/metodicheskie-
JpOoOsIMU. OxkpyrieHue CpaBHHUBATh JecATHYHBIC | materialy/
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JIECATUYHBIX JIPOOCH.
Pemenne TekCTOBBIX 3a7ad,

COJIepIKAIITIX apoOwu.
OcHOBHBIE  3aJaud  HA
npobu

pobu, Mpesarars,
000CHOBBIBATh u
o0cyxaaTh CIOCOOBI
YHOpSAI0YUBaHUS
JECATUYHBIX ApOOEH.
N3obpaxaTh

JeCSITUYHBIC npoou
TOYKaAMU Ha
KOOPAUHATHOU MPSIMOA.
BoisiBnsaTe  cxoactBa U

paznuuus MIPaBHIT
apuhMeTUIECKUX
JIEUCTBUI c

HaTypaJIbHbBIMU  YHCJIaMH
N JCCATUYHBIMU I[pO6$IMI/I,

00BSACHATH HX.
BrimomHATE
apudmernyeckue
NEUCTBUS C
JNECATUYHBIMH  JTPOOSIMU;
BBITMIOJHATh TPUKUIKY U
OIICHKY pe3yibTaTa
BBIUMCJICHU.

IIpumensTh CBOMCTBA
apuMeTUIecKux
JIenCTBHI ISt
panuoHaIU3auu
BBIUHCIICHHUH.

[TpumeHsTh MIPABHIIO
OKPYTJICHUSI JIECATUYHBIX
npoobeit. [TpoBoUTH
HUCCIICIOBAHUS CBOHCTB
JIECATUYHBIX npobeid,

OHI/IpaHCB Ha YHUCJIIOBBIC
OKCIIEPUMEHTBI (B TOM
quCIIe c ITOMOIIBIO
KOMITbIOTEPA), BBIJBUTATh
TUIIOTE3bI U HpI/IBO)II/ITI) nx
000CHOBaAHHSL.

Karamnor OecIIaTHOTO
M(pPOBOr0 KOHTEHTA Ha
educont.ru (1C,
npoceenieHue, Gokcdop,
HOBBIH JIUCK)
https://www.yaklass.ru/
https://uchi.ru/

Karamnor OecIIaTHOIO
U(ppPOBOro KOHTEHTAa Ha
educont.ru (1C,
mpocBenieHue,, Goxrchop,
HOBBIH JINCK)
https://www.yaklass.ru/
https://uchi.ru/
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PacnioznaBaTh MCTUHHBIE
u JIO)KHBIE
BBICKA3bIBAaHUS 0
poosx, MIPUBO/IUTH
MIPUMEPBI u
KOHTIIPUMEPBI, CTPOUTH
BBICKa3bIBAaHUS u
OTpUIIAHUS
BBICKa3bIBaHUIA.

Pemars TEKCTOBBIE
3a/1a4u, coJieprKaIue
IpOoOHBIC JTaHHBIC, U Ha
HaXO0XKJICHUE qacTu
[IEJIOTO ¥ IIEJIOTO O €ro
YacTH; BBIABIATH  UX
CXOJICTBA M Pa3IHYUSI.

MonenupoBaTh X0[Q
pemeHuss  3agauum ¢
IIOMOIIbIO PHUCYHKa,
CXEMBI, TaOJIMILIBI.

[IpuBonute, pa3zdbuparts,
OLICHMBATh  pa3jIM4HbIC

pelieHus, 3anucu
peLIeHui TEKCTOBBIX
3a/1ay.

OnepupoBatb

JpOOHBIMU 4YHCIAaMHU B
peabHbIX  JKU3HEHHBIX
CUTYyalLUsX.
Kpurnuecku oueHuBaTh
HOJYYEeHHBIH pe3yibTar,
OCYLIECTBIISATh
CaMOKOHTPOJIb,
poBepsii  OTBET  Ha
COOTBETCTBHE YCIIOBHIO,
HAXOIUTh OLINOKH.
3HAKOMUTBCS c
HCTOpUEH pa3sBUTHSL
apu(pMeTHKH




Harnanuas

reomerpusa. Tena u

burypsl
HPOCTPAaHCTBE
CRY

B

MHOrorpaHHMKH.
N3obpaxenue
MHOI'OI'PAHHUKOB. Mopenu
[IPOCTPAHCTBEHHBIX TEII.
IIpssMOoyToONbHBIN
napajuieJeuIe/, KyO.
Pa3Béprku Ky0a u
napaesenunesa.
[IpakTnueckass pabota
BEpPTKA KyOay.

O06BEéM KyOa, MPSAMOYTOJILHOTO
napajenenumnesa

«Pa3

Pacno3naBate Ha yeprexax,
PUCYHKAX, B OKpY’KaIOILEM
MHpE IIPSAMOYTOJIBHBIN
napajuleJenunen, KyO,
MHOT'OTPaHHUKH,
OIIHUCHIBATH, UCIIOJIb3Ys
TEPMUHOJIOTUIO, OLEHUBATH
JIMHEHHBIE pa3MEpHI.
IIpuBoauTh [IPUMEPBHI
00BEKTOB pealbHOIO MHpa,

HUMEIOLIUX bopmy
MHOTOT'paHHHKA,
PSMOYTOJIBHOTO
napauiesienurnesa, Kyoa.
N3o6paxaTsb KyO Ha
KJIeT4aToi Oymare.
HccnenoBath CBOMCTBA
KyoOa, IPSIMOYTOJIBHOTO
napaJiesienunesa,
MHOTOT'PaHHHUKOB,
UCTIONB3Ys MOJIEIIH.
Pacno3naBath u
n300paxkaThb pa3BEPTKU
Ky0a W mapajielienuesa.
MogenupoBath  Ky0 U

napajuiesienumne; u3 Oymaru
U T[POYUX  MaTEpPUANIOB,
OOBSACHATD croco0
MOJICTTUPOBAHUSL.

Haxoauts HU3MEPCHMSI,
BBIUHCIIITH ILIOIIAdb
MMOBEPXHOCTH; 00BEM KyOa,
MPSIMOYTOJIBHOTO
napajulieeuie1a;
HCCIIEIOBAaTh  3aBUCHMOCTh
00béMa Kyba OT IJTMHBI €TO
peodpa, BBIJIBUTaTh u
000CHOBBIBATh TUIIOTE3Y.




Habmiogate u 1pOBOIUTH

aHAJIOTHH MEX Ty
MOHSITHSMH  TUIOINATH U
o0béMa, mepuMerpa U
TUTOIIA M MTOBEPXHOCTH.

Pacno3naBath WCTHHHBIE H
JIOJKHBIC BBICKAa3bIBaHUA O

MHOTOTpaHHHKaX,
MPUBOJIUTH  TPUMEPBl U
KOHTPIPUMEPBI,  CTPOUTH
BBICKa3bIBAHUS u
OTPHIIaHUS BHICKA3bIBAaHH.
Pemars 3aa4u n3
peabHOM JKU3HU
[ToBTOpEHME M [ToBTOpEHME OCHOBHBIX Boruncnsite  3Hauenust | https:/resh.edu.ru/
00001IeHne MTOHSATHI u METOJIOB BBIpaXKEHHI, subject/12/5/
(109) KypcaSkiacca,0000-1eHue coJiepKaIImx https://fincult.info/
3HAHUH HATypaTbHBIC uucna, | teaching/metodicheskie-
OOBIKHOBEHHBIE M| materialy/
ACCATHIHBIC ApodH, | Karamor OecruiaTHOTrO
BBITIOJTHSATh
npeoOpa3oBaHuUs YnCel. MPOBOro  KOHTEHTA Ha
Bribupats crioco6 | Sducont.ru (ac,
CpaBHEHUs uucen, | TPOCBenIenue, doxcdopr,

BBIYHCIICHUH, TPUMEHSTH
CBOMCTBA

apu(pMeTHIECKUX
NEeUCTBUN U1
parmoHaIN3aIuu
BBIYHCJICHUH.
Ocy1iecTBIsTh
CaMOKOHTPOJIb
BEBIIIOJIHSIEMBIX  JICUCTBUU
u CaMOIIPOBEPKY
pe3yJibTaTa BEIYUCICHUMN.
Penrate 3a7a4u u3
peanbHOU JKU3HH,
MIPUMEHSTh
MaTeMaTH4YeCKue 3HaHWs

JUIl  peLICHMs 3ajad U3

HOBBIH JTUCK)
https://www.yaklass.ru/

https://uchi.ru/
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JIPYyTHUX Y4eOHBIX
PEIMETOB.

Pemars 3aJ1a4n
pasHeIMH  criocobamu,
CpaBHUBATH CIOCOOBI
pelnreHus 3aJ1a9H,
BBIOMpATh

paInMoHaAIBHBINA CITOCO0

6 kuacc (He meHee 1704)

Ha3zpanue OcHOBHOe co/iep:KaHue OcHOBHbIE BH/IbI | JJIEKTPOHHbIE JlocTHKeHHe JIMYHOCTHBIX
pasaesa (TemMbl) JeATeJILHOCTH o0pa3oBaTe/bHbIE pe3yJbTaTOB B paMKax
Kypca(4uciao o0y4yarommxcs pecypcbl peaan3anuu MOYJIA
Hacos) «IKoIBbHBIH YPOK»
padoueii MPOorpamMMbl
Bocnuranus (mo
pasjaeam)
Harypanbabie Apudmernueckue BoImoaHsaTh YcraHoBICHHE
qucia JNEeUCTBUS C apu(pMETHUECKHE AOBEPUTEIIbHBIX
(304) MHOI'03HAYHBIMH NeHCTBHS C OTHOIIIECHUH c
HATypaJbHBIMU  YHCIAMHU. MHOTO3HAYHBIMHU oOyJaronumucs,
Yucosble BBIPAXKEHUS, HATYpaJIbHBIMU CIIOCOOCTBYIOIINX
MOPATOK ACUCTBHUH, YHCIaMH, HAXOUTh NO3UTUBHOMY BOCHPHUATHIO
HMCIIOJIb30BAHUE CKOOOK. SHAYCHHMS YHCIIOBEIX O6y‘laIOH_II/IMI/IC}I
OxpyrieHue HaTypaabHbBIX BBIPAKEHHT co TpeGoBaHMiT H  TPOCKO
Hacel. CKOOKaMM U 0e3 CKOOOK; YIMTE1 IPHBJICICHHIO HX
Jlenutenu ¥ KpaTHbIC YMCIA; |  pLiupcIIaTh SHAYEHUS BHUMaHHUS K OOCYyXIaeMou
HanOONbIINI o0 | pppayennit, Ha ypoke uH(pOpMaLUH,
JCTATENb M HAMMCHBIICE |  conepikallliX  CTENCHM. AKTUBHU3AINH 170'¢
obmee kpatHoe. PaznoxeHue |  BrimonusTs PUKHIKY H MO3HABATENIbHOU
yucna Ha IPOCTBIC | opeHKy SHAYECHH NesATeTLHOCTH;
MHOKUTCIIH. JlemuMOCTb | ypcoBBIX  BBIpakKEHMI, noby:KeHHe
CYMMBI M TIPOM3BEACHHA. | [puMeHSTH PUEMBI o0y4arommMucsa coOnro1aTh
Jlenenue ¢ ocTaTKOM. POBEPKH  PE3yIIbTATa. Ha YpOKE OOIIENPHUHSTHIE
Pemienne TeKCTOBBIX 3ada4 HUcnons3oBarth npu HOPMBI IOBEICHU, TIPaBUJIa

BBIYUCICHUAX

OOIIEHUsI CO CTapIIUMH U




NepeMECTUTENILHOE u
COYETaTEeNIbHOE CBOMCTBO
CJIOKEHUSI u
YMHOXXCHHUS,
pacrmpenenuTenbHoe
CBOWCTBO  YMHOKCHHUSI
OTHOCHUTEIILHO
CJIOXKEHUS, CBOWCTBA
apuMeTHIecKuX

nevcteuii. HUcciemosath
YHCJIOBBIC

3aKOHOMEPHOCTH,
MPOBOJUTh  YHUCIIOBBIC
9KCIIEPUMEHTHI,
BBIIBUTATH 51
000CHOBBIBATH
TUIIOTE3bI.
DopMyIMpOBATH
OTpeeNieHUs]  JeIUTEINS
u KpaTHOTO,
HanOOJbIIEIO0  O0IIEro
JEeTUTENS u

HAaWMEHBIIIETO  OOIIEro
KpaTHOTO, TPOCTOTO H
COCTaBHOTO YHUCEIT;
HCIO0JIE30BATh 5TH
MOHATHS TIPU PEUICHUH
3a1ad.

[TpuMEHSATh aJITOPUTMBI
BBIUMCIICHUS

HauOoNBIIEr0  OOIIETO
EJTATENS 5
HAaUMEHBIIIETO  OOIIEro
KpPaTHOTO JIBYX 4YHCEI,
AITOPUTM  PA3IIOKCHHUS
yuclia Ha HpOCTLIe
MHOKUTEIIH.

HccnegoBaTh YyCJIOBUSA

CBEPCTHUKAMHM, TPUHIIMUITBI
y4eOHOH JTUCHUIUIMHBI |

CaMOOpraHU3allHu;
HPUBJICUYCHHE BHUMAaHHS
00yJaromuxcs K
IEJIOCTHOMY aCIeKTy

U3y4aeMbIX ~ Ha  ypOKax
SBJICHUH, OpraHM3alus HuX
paboThl C moxy4yaeMoW Ha
YPOKE COLMAIbHO 3HAYNMOM
uH(pOpMaLuei;

BKJIFOUCHHE B YPOK HTPOBBIX
Iponeayp c LIETIbIO
HOAJIep)KaHUsT  MOTHBAIMH

o0yJaromuxcs K
HOJTYYCHHIO 3HAHHH,
HaJJa’KUBAHUIO ITO3UTUBHBIX
MEJIMIHOCTHBIX

OTHOIIIEHUH B Kj1acce




nenuMoctd Ha 4 u 6.

Hccnenosath,
00CyXaTh,
dbopmynupoBaTh u
00OCHOBBIBaTh BBIBOJ O
YETHOCTU CYMMBI,
IIPOU3BEICHUS: JBYX
YETHBIX  4YMCEN, JABYX
HEYETHBIX 4ucle,

YéTHOIO W HEYETHOTO
JHUCell.

Uccnenosatn CBOMCTBA
JEIUMOCTH  CYMMBI |
MIPOU3BEECHUS YHUCEIL.

IIpuBoguTe  mpHUMEpPHI
yucel €  3aJaHHBIMHU
CBOMCTBaMH,
pacrno3HaBaTh BEPHbBIE U
HEBEPHBIC YTBEPKICHU
O CBOWCTBax  4YMucel,
OIpOBEpraTb HEBEPHBIE
YTBEPKIACHUS c
IIOMOILBIO
KOHTPIIPUMEPOB.
Koncrpyuposats
MaTEeMaTU4YECKHe
IPEMIOKEHUST € 10
MOILBIO  CBSI30K  «H»,
«WIW», «ECIH. .., TO...».

Pematsn TEKCTOBBIC
3aJa4d,  BKJIIOYAIOIIUe
IIOHATHS JICTUMOCTH,
apupMETUIECKIM
crocooom,

UCIIONB30BaTh  mepedop
BCEX BO3MOYKHBIX
BapUAHTOB.

MopenupoBaThb X0/




pemieHuss  3aJadud = C
IMOMOIIIBIO PUCYHKA,
CXEMBbI, TAOJTHIIEI.

IIpuBoauTh, pa3Ouparts,
OLICHMBATh  pa3jMyHbIC
3aIUCH peuieHuin
TEKCTOBBIX 3ajad.
Kputnuecku oneHuBaTh
IIOJIyYE€HHBIM pe3yJNbTar,
HaXOJUTh OIINOKHU,
OCYIIECTBIIATH

CaMOKOHTPOIb,

mpoBepsii  OTBET  Ha
COOTBETCTBHUE YCIOBHIO

Harmannas
reOMETPHUS.
[Ipssmble  Ha
IJTIOCKOCTH

(74)

[IepnienqukynspHbIe
npsmele.  [lapamienbHble
MIpsIMBIE.

Paccrosinne mexnay IByms
TOYKAMHU, OT TOYKH JIO
NpsIMOW, JJIMHA TYTH Ha
KBaJ[paTHOM CETKE.

[Tpumepsnl
MIPOCTPAHCTBE

MPpsAMBIX B

Pacno3naBats Ha
4epTekKax, pUCYHKax
clly4au B3aMMHOI'0
PacCIOJIOKEHUS JIBYX
IIPSIMBIX.

N300paxaTsb c
IIOMOILBIO  YEPTEKHBIX
MHCTPYMEHTOB Ha
HEJIMHOBAHHOM 51
KJeTyaTol Oymare JBe
IIEPECEKAIOIINECS
IIpsIMBIE, JBE
NapajulelIbHBIE IPSMBIE,
CTPOUTH IPSIMYIO,
NEPIEHIUKYIISIPHY IO
JTAHHOMU.

[IpuBoguTe  mpHUMEpPHI
MapajuIeIbHOCTH u
NEPIEHUKYIIPHOCTU
IIPSIMBIX B
IIPOCTPAHCTBE.
Pacno3naBats B
MHOI'OYT'OJIbHUKaX

NEPIEHINKYIApHBIE U
napajiesibHble CTOPOHBI.




N3o06paxath
MHOT'OYT'OJIbHUKI c
NapajuIeIbHbIMH,
NEPIEHIUKYJISIPHBIMU
CTOPOHAMH.

Haxomute  paccrosiHue
MEXy IBYMs TOYKaMH,
OT TOYKM J0 HpPsIMOii,
JUIAHY IIyTH Ha
KBaJ[paTHOM  CETKe, B
TOM 4YHUCJIE HCIOJIb3Ys

1dpoBbIe pecypehl
Hpodu Apudmernueckue Hcnonb30Bath https://resh.edu.ru/
(32u) nefcTBUs c necsaTuuHble Apobu npu | subject/12/5/
OOBIKHOBEHHBIMU u npeoOpa3oBaHUU https://fincult.info/

JNECATUYHBIMA  JPOOSMHU.
Ortnomenue. [lenmenue B
JTAHHOM OTHOIIIECHUH.
Macmtab, nponopiusi.

[TonsituenpouienTa. Beraucn
€HUETIPOLIEHTAOTBETUYMHBI
WBEJUYUHBITIOCENPOLIEHTY .

Pemenne TeKCTOBBIX 3a7ad,
colepkalux  JIpodu U
MPOLEHTHI.

[IpaxTrueckast pabora
«OTHOLIEHNE JUTUHBI
OKPYKHOCTH K eé
TUaMeTpy»

BEJIMYMH B METPUUYECKOM
CUCTEME MEp.

Brimoaaats
apudmernaeckue
JICUCTBUSL C
OOBIKHOBEHHBIMHU u

JACCATUYHBIMUA ,[[pOGSIMI/I.
Brerancaars 3Ha4YCHUA

BBIPaKCHUIA,

CoJIeprKaIInX
OOBIKHOBEHHBIE u
JECSITUYHBIC Ipoow,
BBITIOJTHSATh
npeoOpa3oBaHus

po0ei, BBIOMPATH
Cc1oco0, MIPUMEHSTh
CBOMCTBA
apu(pMETHIECKUX
JIeUCTBUI Jiae: e
paioHaIn3anuu
BBIUHCIICHU.

CocTaBnaTh OTHOILICHUS U
MIPOITOPIINH, HAXOJHUTh
OTHOIIIEHUE BETTUYHH,

JCIINTDH BCJINYNHY B

teaching/metodicheskie-
materialy/

Karanor OecruiaTHOTrO
u(ppoBOro KOHTEHTa Ha
educont.ru (1C,

npocenieHue, Gokcdop,
HOBBIH JTUCK)
https://www.yaklass.ru/

https://uchi.ru/
https://resh.edu.ru/

subject/12/5/
https://fincult.info/

teaching/metodicheskie-
materialy/

Karanor OecruiaTHOTrO
u(ppoBOro KOHTEHTa Ha
educont.ru (1C,

npocenieHue, Gokcdop,
HOBBIH JTUCK)
https://www.yaklass.ru/

https://uchi.ru/



https://uchi.ru/
https://www.yaklass.ru/
https://fincult.info/teaching/metodicheskie-materialy/
https://fincult.info/teaching/metodicheskie-materialy/
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https://resh.edu.ru/subject/12/5/
https://resh.edu.ru/subject/12/5/
https://uchi.ru/
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JTaHHOM OTHOIIICHUH.
Haxomuts

3KCH€pI/IMeHTaJ'IBHI)IM
nyTémM OTHOIIIEHHE
JUIMHBI OKPY>KHOCTH K €€
TUaMETpy.
HHTepnpeTupoBaTh
macirad KaK
OTHOIIIEHHUE BEJIMYHH,
HaxXOIUTh macirad
IJ1aHa, KaprI %1

BBIYHCIISITH PACCTOSIHUS,
HCIIOJIB3YS MacIluTao.
OOBACHATH, 4YTO TaKoe
MPOIICHT,  YINOTPEOIATh
000pOTBl  peuH co
CIIOBOM «TIPOLIEHTY.
BeIpaxaTh NIpOLEHTH B
apobsix u  apobu B
MPOLIEHTaX, OTHOILLIEHUE
IBYX BEJIMYMH B
MPOLIEHTAaX.

BbluncnaTe OpoLeHT OT
yyclia M YHUCIO IO €ro
npoueHTty.  OKpyTasTh
opobu U TPOLEHTHI,
HaXOJUTh HPUOIMKEHUS
qucell.

Pemrate 3a1a4u Ha

YacTH, MIPOIIEHTHI,
MIPOITOPIINH, Ha
HaxOXKIECHUE Ipodu
(mportieHTa) oT

BCIIMYMNHBI W BCIINYHUHBI
1o e€ 1poou (IIPOLIEHTY),

npodu (mporneHTa),
KOTOPBIN COCTaBJISICT
OlHA  BEIMYMHA  OT
JIPYTOM. [IpuBOUTSH,

pa3buparh, OIICHHWBATH




Pa3jInuHbIC peuicHus,

3aIUCH peleHnn
TEKCTOBBIX 3aJ1auy.
N3Bnekats
nH(pOpMaIUIo U3 TaOIHI]
u Jquarpamm,
UHTEPIPETUPOBATH
TaOJINYHEBIE JTaHHEIE,
OIIpEAEIATh
HauboJbIIEe u
HauMEHbIIIEE u3
IIPEJCTaBICHHbIX
JTAHHBIX
Harnsonas OceBas CUMMETPHUSL. Pacno3naBath Ha
reoMeTpHS. LentpanbHas cuMMeTpusi. yepTexax "
Cinverpins TTocTpoerne M300paXeHHSIX,
CUMMETPUYHBIX QUTYP. usobpaxxarb  OT  pyKu,
(69). CTPOMTb C TIOMOILBIO

[Ipaktuueckas pabota
«OceBasi CHMMETPUSI».

CummeTpust B IPOCTPAHCTBE

WHCTPYMEHTOB  (Urypy
(oTpesok, JIOMaHy1o,
TPEYTOJIbHUK,
MPSIMOYTOJIBHUK,
OKpY’KHOCTB),
CUMMETPUYHYIO JTAHHOMN
OTHOCUTEJILHO  IPSIMOH,
TOYKH.

Haxonuts OpUMEpPBI
CUMMETPUHU B
OKpY’KaroeMm MUpe.
MonenupoBaTb u3
Oymarn nBe (UTYpHI,
CUMMETpPUYHbIC
OTHOCHUTEIIBHO MPSIMOIi;
KOHCTPYHPOBATh
reoMeTpUUECKUe
KOH(UTyparum,
HCIIOJIb3YS CBOMCTBO

CUMMCTPHUH, B TOM
qHuCJIe C IIOMOIIBIO

LIU(PPOBBIX PECYPCOB.




WUccnenoBate cBoOMCTBA

W3yYCHHBIX dburyp,
CBSI3aHHBIE c
CUMMETpHUEH, HCTIONb3YS
IKCIIEPUMEHT,
HaOIIONeHNE,
MOJICJTUPOBAHUE.
OO0OOCHOBEIBATh,
OTIPOBEPraTh c
ITOMOIIBIO
KOHTPIIPUMEPOB
YTBEPIKIACHHUS 0

CUMMETpUH QUryp

Beipaxenus
OyKBaMu
(6 1)

[Tpumenenue OyKkB IJisl 3aIHCH
MaTEMaTUYECKUX BBIPAKCHUUN
U TPEIIOKEHUH. DbyKBeHHBIE

BBIDOKEHUS U YHCJIOBbBIE
MOJCTAHOBKHU.

bykBeHHbIE paBEHCTBA,
HAaXO0X/JICHUE HEU3BECTHOTO

KOMIOHEHTa. DopMyIIbI

Hcnons3oBath OYKBBI IS
0003HAUCHUS YHWCeN, TpHU
3aIUCH MaTeMaTUYECKUX
YTBEPXKIACHHUH, COCTaBIATH
OYKBEHHBIE BBIPAKEHUS 10
YCJIOBHIO 33J1a4H.
HccnegoBaTh  HECIOXKHBIS
YHUCJIOBBIE 3aKOHOMEPHOCTH,
WCIIONb30BaTh OYKBBI TSt
HX 3aIMCH.

Breraucnars 4UCIIOBOE
3HAYCHHE OYKBEHHOTO
BBIPOKEHUS TPHU 3aJIaHHBIX
3HAYCHHSIX OYKB.
3anuchIBaTh dopmybL:
nepuMeTpa U TUIOHIAIH
MPSIMOYTOJIbHHUKA, KBAPATa;
JUTAHBI OKPY>KHOCTH,
TUIOMIA/IA KPYTa; BHITIOIHATH
BBIYMCICHHUS  II0  JTUM

dbopMmyam. CocraBisth
dbopmyIbl,  BBIpaXkarolye
3aBUCHMOCTH MEXTY
BEJIMYNHAMU: CKOpOCT®,

BpeMsl, pacCTOSHHE; IICHA,
KOJIMYECTBO, CTOMMOCTB;




MIPOU3BOTUTEIILHOCTD,
BpeMs, 00BEM  paboOTHI;
BBITIOJTHSTh BBIYHMCIICHUS 110
3TUM (opMyJiam.

Haxonute HEHU3BECTHBIN
KOMITOHEHT
apu(pMETHYECKOTO
JIEUCTBUS
Harnsannas YeTpIpEXyTroJIbHUK, N3o06paxath Ha
TeOMETpPHUSL. MIpUMEPDI HEJIMHOBAHHOM u
durypsl YETBIPEXYTOJIBHUKOB. Kjetyatoil  Oymare ¢
Ha MJIOCKOCTH
[IpsiMoyronbHUK, KBajapar: HCIHOJIb30BAHICM
(14q) . YEePTEKHBIX
CBOMCTBA CTOpPOH, YIJIOB,
WHCTPYMEHTOB

JTaroHaJICH.

N3smepenne yrinos. Buasl
TPEYTrOJILHUKOB.

[Tepumetp
MHOTOYTOJIbHHUKA.
[Tnomans (dburypsr.
®opmysibl  TIEpUMETpa U
IUIOHIA/I MPSMOYTOJIbHHKA.
[TpubmxéHHOe M3MepeHue
miomasau Guryp.
[IpakTrueckast pabora
«[Inomanp xkpyra»

YEeTBIPEXYTOJILHUKH c
3aJIaHHBIMU CBONCTBAMU:
c napasuieTbHbIMU,
TIEPIICHIUKYJISIPHBIMH,
paBHBIMH  CTOPOHAaMH,
MPSMBIMU yTJIaMHU U JIP.,
paBHOOEPEHHBIH
TPEYrOJbHUK.
[Ipemarate u
o0CyXIaTh CTHIOCOOBI,
AJITOPUTMBI TTIOCTPOCHUSI.
Hccnenosats,
HCTIONB3YS
IKCIIEPUMEHT,
HaOIIoIeHNE,
MOJICTTUPOBAHUE,
CBONCTBa
MPSIMOYTOJTbHHKA,
KBajJpara, pa3OuBaTh Ha
TPEYTOJIbHUKH.
OO0OOCHOBEIBATH,
OIpOBEPraTh c
ITOMOIIIBIO
KOHTPIIPUMEPOB
YTBEPIKICHUS 0




IIPSIMOYTOJIbHUKE,
KBaJpaTe, pacrno3HaBaTh
BEpHBIC U  HEBEPHBIC
YTBEPKICHHUS.
N3mepsate U CTPOUTH C
IIOMOUIBIO
TPAHCIIOPTUPA YTJBI, B

TOM quclie B
MHOT'OYT'OJIbHUKE,
CpaBHMBATb YTIIBL;
pacrno3HaBaTb  OCTpBIE,
IIpsIMBIE, TyTIIBIE,
pa3BEPHYTHIE YIJIBL.
Pacrnio3naBars,
n300paxarh:
OCTPOYTOJIbHBIN,
MPSMOYTOJIbHBIM,
TYIOYTOJIbHBIH,
paBHOOEIPEHHBIH,
PABHOCTOPOHHUI
TPEYTrOJIbHUKH.
Boeruncnate  nmepumerp
MHOTOYTOJIbHUKA,
II01IA/1b
MHOT'OYT'OJIbHUKA
pazOueHuem Ha
IIPSIMOYTOJIbHUKH, Ha
paBHbIE burypsl,
HCII0JIb30BaTh
METPUUYECKHE EAVHHIIBI
U3MEpPEHUsT  JUIMHBI U
IJIOLIAIH.
ITonoxurenpHble Henpie uymcima. Mogyis [IpuBoguTe  mpHUMEpPHI
U OTpULIATENIbHbIE qyucna, reoMeTpuyecKas HCIOJIb30BaHUs B
qucia UHTEpIIpEeTallusd  MOJIYJIS. peasbHON JKU3HU
(404) UucnoBble IPOMEXKYTKH. MOJIOKUTETBHBIX u
RO T —— - OTPHULATEIbHBIX YHUCE.
OTpHLIaTEIbHbIE YHUCIIA. M306paars LCIIBIC
CpaBHeHwe 4KClia, MOJOKUTEIbHbBIE

U OTpULATCIIbHBIC YMCJId




MOJIO’KUTENBHBIX u
OTPHUIATETHHBIX qucer.
Apudmernueckue

IIEUCTBUS C
MOJIOKUTEIBHBIMU u

OTPHULATCIIbHBIMU YUCIIAMMU.

Perttenure TekcTOBBIX 3a1a4

TOYKaMU Ha YHCIOBOHN
IpSIMOH, UCIOJIb30BaTh
YUCJIOBYIO NPSIMYIO JUIS
CPaBHEHHUS YHUCEIL.
[TpumeHsTH MpaBuIa
CpaBHEHUS,
yHOpSA0YMBATh  LENIbIE
YHUCIIA; HaXOAMTh
MOJyJIb YUCIIA.
PopMyIMpOBATH
IIpaBWJla BBIYUCIIEHUS C
II0JIOKUTEIbHBIMU u
OTpHULATEIbHBIMU
4HCIIaMU, HaXOIUTh
3HAYCHHUS YHCIIOBBIX
BBIPAKCHUI,
COZIEpIKAIIMNX IEUCTBUS C
10JIO)KUTEIbHBIMU u
OTpHULIATEIbHBIMU
YUCJIAMH.

IIpumenaATs  CBOMCTBA
CIIO)KEHUS U YMHOXKECHHUS
TUISL npeoOpa3oBaHuUs
CYMM U IIPOU3BEJICHUI

[Ipencrasinenue

JAHHBIX
(61)

[IpsmoyronbHas  cucrema
KOOpPAMHAT HAa IIJIOCKOCTH.
Koopaunater Touku Ha
IUIOCKOCTH, —abcuucca U
OpAMHATA.

Cronbuatble U KpYyTOBbIE
JIarpaMMBbl.

[IpakTnueckas pabora
«[locTpoenue quarpaMm.

Pemenne TekCTOBBIX 3a7ad,
coZIepKaIInx JIaHHBIE,
MpeCcTaB- JICHHBIE B
TabIUIaX U HA AUarpaMMax

OOBACHATE u
WJUTFOCTPUPOBATH
MOHATHE
MPAMOYTOJIbHOM
CUCTEMBI KOOpJIMHAT Ha
IUIOCKOCTH,
HCIIOJIL30BaTh
TEPMUHOJIOTHIO; CTPOUTh
Ha KOOPJIMHATHOM
IUIOCKOCTH  TOYKH |
¢burypbl 1Mo 3aJaHHBIM
KOOpJIMHATaM, HaXOIUTh
KOOPJMHATHI TOYEK.
Yurath cTOI0OYATHIE U
KpYroBbl€ JHarpaMMbl;
WHTEPIPETUPOBATH




aHHEIE;
cToJIOYaThIE
JarpaMMBbl.
Hcnonp3oBathb
nH(popmanuio,
MpPEACTABICHHYI0 B Ta-
OJMIIax, Ha Jauarpammax
TUTSL PEIICHHSI TEKCTOBBIX
3aJa4 M 3aJa4d U3
peabHOU KU3HU

CTPOUTH

Harnanuas

TEOMETPHS.
durypsl

B IIPOCTPAHCTBE
(94)

[IpsamoyronbHbIiI

napasuieNenumne], KyO,
npusMa, nupaMuja, KOHYC,
HWIMHAP, wmap u cdepa.

N3o0paxenue
MIPOCTPAHCTBEHHBIX (Uryp.
[Tpumepsnr pa3BEPTOK
MHOTOTPaHHHKOB,
WIMHIpPA U KOHYCA.
[IpakTrueckas pabora
«Co3nanue Moenei
MIPOCTPAHCTBEHHBIX
buryp».

[ToustHe 00BEMA; €TUHHIIBI
u3MepeHust o0béma. O0BEM
PSIMOYTOJIBHOTO
napajienenumnena, — Kyoa,
dbopMyIbl 00bEMa

Pacno3naBats Ha
gepTekax,  pHCyHKax,
OMKCHIBATh  MHUPAMUIY,
IpU3MYy, ITAH]ID,
KOHYC, I11ap, U300pakaTh
ux oT pyKH,
MOJIETUPOBATh u3
Oymarw,  MJIacTHIIWHA,
IIPOBOJIOKH u Ip.
[IpuBomuTs  mpUMEPHI
00BEKTOB OKPYIKAIOIIETO
MUpa, UMEIOIITIX
(hopMbI Ha3BaHHBIX TETI.
Hcnonb3oBath
TEPMHUHOJIOTHIO:
BEpIIMHA, peOpo, IpaHb,
OCHOBAHHUE, BBICOTA,
paauyc W JIuamerp,
pa3BEpTKA.

N3yuarts, UCIIOJIb3YsI
HKCIIEPUMEHT,
HaOIIoIeHNE,
U3MepeHue,

MOJC/IIMPOBAHUC, B TOM
YHUCJIC KOMIIBIOTCPHOC, U

OIIUCHIBATH CBOMCTBA
Ha3BaHHBIX Teq,
BBISIBJISITH CXOJCTBA |
pas3Iuyus: MEXKY

MUPAMUAON U TMPU3MOM;




MCKAY MUINHOPOM,
KOHYCOM U ILapOM.

Pacno3naBaTe pa3BEpTKHU
napajenenunena, Kyoa,
IIPU3MBI, IIUPAMHUIBI,
KOHYca, LUIAHAPA;
KOHCTPYHUPOBATh JaHHbIE
TeJla U3 pa3sBEPTOK,
co3/laBaTb MX MOJEIH.

Co3maBaTth MOJICITH
MIPOCTPAHCTBEHHBIX
¢buryp (u3  Oymarmy,
MIPOBOJIOKH, TUIACTHIINHA
u ap.)

N3meparb, Ha Moaensx:
JUTAHBI pEdep
MHOTOT'PAaHHHUKOB,
JTUaMeTp Imapa.
BriBoauth bopmyry
00BbéMa
MPSIMOYTOJIBHOTO
napajuieJienumnesa.
Brruncaars no
dbopmynam: 00BEM
MIPSIMOYTOJIBHOTO

napajenenunena, Kyoa;
HCIIOJIBb30BAaTh C€IWHUIIBI
U3MEpPEHUS 00BEMa;
BBIUUCIIATE O0BEMBI Tell,
COCTaBJICHHBIX U3 KyOOB,

TapajuIeIeTUIe/IOB;
peniarsb 3a/1a49u c
peaIbHBIMU TaHHBIMH
IToBTOpenue, IToBTOpeHue OCHOBHBIX |  Bbruncisars 3HaueHUs | https://resh.edu.ru/
000011IeHNE, [IOHATHUH BBIDKCHUIL, CONCPIKALMUX | (i /10 /5/
CUCTeMaTu3anusa METOAOB KypCOB HaTypaJbHBbIC, LIeJIbIE, Subject/ 170/ .
204) %%61%13(3003, MOJ0KUTEIbHEBIE u | https://fincult.info/
OOIICHNC u OTpHULIATEIbHBIE qucia : ; ;
> | teaching/metodicheskie-
CHUCTEMATH3alNA O6II)>IKHOBGHHLIG u v/
JIECITUYHBIE Ipobwu, materia
BBIIIOJIHATh Karanor OecrnaaTHOro

npeoOpa3oBaHUs YUCEN U

1M(pPOBOrO KOHTEHTa Ha



https://fincult.info/teaching/metodicheskie-materialy/
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BBIPAKECHUM.
Bri6upath croco6
CPaBHEHUS _ qucell,
BBIUNCIICHUH, .
[IpumeHnATH CBOMCTBA
apu(PMETHUECKUX
JCUCTBUH NSt
paLMOHATIN3ALNN
BBIUMCIICHHH.
Pemrate | 3amaunm u3
peanbHOI KHU3HHU,
TIPUMEHSTh
MaTeMaTHYECKUEe 3HAHUS
JUI  pelleHus 3ajad U3
JPYTUX
IPEIMETOB.
Pemate 3amaun paszHeIMU
cnocobamMH, CpaBHHBATH,
BBIOMpATh CIocoObI
CILEHMs 3a/1a4H.
CYULIECTBIIATh
CaMOKOHTPOJIb .
BBITOJIHAEMBIX I€HCTBUI
" CaMOIIPOBEPKY

PE3YJIbTaTa BBIYMCIICHUHN

educont.ru (1C,
npocenieHue, Gokcdop,
HOBBIH JIUCK)
https://www.yaklass.ru/

https://uchi.ru/



https://uchi.ru/
https://www.yaklass.ru/




PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «AJITEBPA». 7-9 KJIACCBI

HEJIX U3YYEHUSA YYEBHOI'O KYPCA

Anrebpa sBisieTCS OJHHMM M3 OIMOPHBIX KypCOB OCHOBHOW IIKOJBI: OHAa OOECHEYMBAET H3yUEHHUE JIPYTUX
JTMCUUIUINH, KaK €CTECTBEHHO- HAayYHOrO, TaK M T'yMaHUTAPHOTO LHUKJIOB, €€ OCBOEGHHE HEOOXOIUMO IS
MPOJOHKEHNs 00pa30BaHMsI U B MMOBCEAHEBHOM KM3HU. Pa3BuTue y 00y4aronmxcsi Hay4HbIX MPeICTaBICHUN
0 MPOUCXOXKJICHUU U CYIIHOCTH airebpanyeckux aOCTpakIHii, criocodbe oTpakeHUs: MaTeMaTHIeCKOM HayKoOi
SIBJIGHUH U MPOIIECCOB B IPUPOJIE U OOIIECTBE, POJIU MATEMAaTHUYECKOT0 MO/IETUPOBAHUS B HAYYHOM ITO3HAHUU
U B IMPaKTUKE CHocoOCTBYeT (OPMUPOBAHHMIO HAYYHOIO MHPO BO33PEHUST U KadeCTB MBIIUICHUS,
HEOOXOJUMBIX JUIsl aJalTalid B COBpeMEHHOM IudpoBoM obmiecTBe. M3ydeHue anreOpbl eCTECTBEHHBIM
o0pazoM oOecnieuynBaeT pa3BUTHE YMEHHs HaOJI0JaTh, CPaBHHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyer
KPUTHUYHOCTH MBIIIJIEHUS, CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBaTb CBOU JEMCTBUS U BBIBOJIBI,
¢dopmynupoBath yTBepxkaeHus. OcBOeHUE Kypca anreOpbl 00ecreunBaeT pa3BUTHE JOTMYECKOrO MBIIIICHUS
oOydaroluxcs: OHU HCIHOJB3YIOT JeAYKTHBHbIE U UWHAYKTHBHBIE pacCyXIeHus, o0oOueHne u
KOHKpETH3al1io, abcTparupoBanue M aHanoruto. OOydeHue anreOpe mpeirnonaraeT 3HaYMTENbHBIM 00BbEM
CaMOCTOSITETIEHOU JIeATENbHOCTH O0YyUalolUXcs, IO3TOMY CaMOCTOSTEIbHOE PEIlIeHUE 33a]a4 €CTECTBEHHBIM
00pa3oM sIBIIsIeTCS peau3alyeil AeITeIbHOCTHOTO MIPUHIUIA 00yUeHHS.

B crpykrype mporpamMmbl yueOHOro Kypca «Airedpa» OCHOBHOW IIKOJBI OCHOBHOE MECTO 3aHMMAIOT
COZIep KaTeIbHO-METOJMUECKUE TUHUU: «UHCa U BBIYUCICHUD»; « AreOpandecKre BEIpaKEHUS;
«YpaBHEHUS] W HepaBeHCTBa»; «DyHKuu». Kaxmas H3 3TUX COIEPKATEIbHO-METOJIMYECKUX JIMHUN
pa3BUBAaeTCSd Ha TNPOTHKEHUUM TPEX JIET M3Y4YeHHsS Kypca, E€CTECTBEHHBIM OOpa3oM MepervieTasch Hu
B3aMMOJICHCTBYS C APYTMMHU €ro JUHUSIMH. B Xone m3ydeHus Kypca o0y4yarouuMcsi MPUXOAUTCS JTIOTUYECKU
paccykIaThb, HUCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH S3bIK. B CBSI3U ¢ 3THM Iiesieco00pa3Ho BKIIOYUTH B
[IporpaMMy HEKOTOPBIE OCHOBBI JIOTHKH, INPOHU3BIBAIOIIME BCE OCHOBHBIE pa3/ielibl MaTEeMaTH4YECKOTO
00pa3oBaHMs M CIOCOOCTBYIOIIME OBJIAJCHHIO OOYYarOIIMMHCS OCHOB YHHBEPCAIBHOTO MaTeMaTHYECKOTO
si3pIKa. TakuM 00pa3oM, MOKHO YTBEPKAATh, UTO COJAEPIKATEILHON U CTPYKTYPHOM OCOOCHHOCTBIO Kypca
«Anredpay SBISIETCS €r0 HHTETPUPOBAHHBIN XapaKTep.

Conepxxanne nmuHAKA «YHcna W BBIYMCICHHSD CIYKUT OCHOBOM I JAJIbHEHIIETO M3Y4YEHUS MATEMATHKH,
CIMOCOOCTBYET Pa3BUTHIO Y OOYUaIOMIMXCS JIOTHUECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUS TOJIb30BATHCS
QITOPUTMaMH, a TaKKe MPUOOPETECHHUIO MPAKTUYECKHX HABBIKOB, HEOOXOIMUMBIX JUJIsl TOBCEIHEBHOM KU3HU.
Pa3BuTHe MOHATHS O YHCIE B OCHOBHOMW HIKOJIE CBS3aHO C PAlMOHAJIBHBIMU M MPPAlMOHAIBHBIMU YHUCIaMH,
dbopMHpOBaHUEM TPEACTABICHUN O JACHCTBUTEIHLHOM 4YHCIE. 3aBEPIICHHUE OCBOCHUS YHCIOBOW JIMHUH
OTHECEHO K cTapiieMy 3BeHy 00I1ero o0pa3oBaHUs.

Conmep:xaHue JAByX anreOpanueckux JUHUN — «AureOpandeckue BBIpOKEHUS» U «YpaBHEHHS U
HEPaBEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO y OO0YUAIOIIUXCS MAaTEeMaTHYECKOTO armapara, HeoOX0IUMOro
JUISL peIIeHUs 3aa9 MAaTEeMATHKH, CMEXHBIX MPEAMETOB M MPAKTUKO-OPUEHTHPOBAHHBIX 3a7a4. B oCHOBHOM
IKOJIe y4eOHBIM MaTepHuan TpyHIHUPYeTCs BOKPYT pallMOHAJIbHBIX BBIpaKEHHH. AJreOpa JAeMOHCTpUPYET
3HAYCHHE MATEMAaTUKHM KaK fA3bIKa JUIS ITOCTPOEHUS MaTEeMaTHYECKHX MOJENEH, OMHCAHMS IPOLIECCOB M
ABJICHUHA peanbHOro wmupa. B 3amaum oOyueHus anreOpe BXOAAT TakxkKe JalbHEHIIee pa3BUTHE
QITOPUTMHUECKOTO MBIIUIEHUSI, HEOOXOIMMOT0, B YaCTHOCTH, HJSi OCBOCHHS Kypca HHGOpPMATHKH, H
OBJIaJICHUE HaBBIKAMU JETYKTHUBHBIX paccyxjaeHuil. IlpeoOpa3oBaHue CHUMBOJBHBIX (HOPM BHOCHUT CBOM
crenuuuecKkuil BKJIaJ B pa3BUTHE BOOOpaKeHHUs, CHOCOOHOCTEN K MaTeMaTHYeCKOMY TBOPUECTBY.
Conepxxanue (yHKIMOHATBHO-TpaUUECKOW JMHUM HAleJeHO Ha TIOJIyueHHE IIKOJbHHUKAaMHM 3HAHUH O
GYHKIUAX Kak BakKHEHMIIEH MaTeMaTHyecKol MOJAENW HJsi ONHCAaHUS M MCCIEIO0BaHUS Pa3HOOOpa3HbIX
NPOIIECCOB U SIBJIIGHUM B mpupojae u oOmiectBe. M3ydyeHue 3TOro Marepuana CIOCOOCTBYET Pa3BUTHIO Y
oOydaromuxcss yMEHHUS HCIOIb30BaTh pa3IUYHbIE BBIPA3UTENbHBIE CPEJCTBA SI3bIKA MAaTEeMAaTUKU —
CIIOBECHbIE, CHMBOJIMYECKHE, Tpaduyeckue, BHOCUT BKJIaJ B (OPMHUPOBaHHME TNPEACTABICHUH O pOIU
MaTEeMaTHKH B Pa3BUTHU LUBUIN3ALUHU U KYJIbTYPHI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CornacHo yueOHOMYy miaHy B 7—9 kiaccax u3ydaercss yueOHbIH Kypc «AnreOpa», KOTOPBIM BKIIOYAEeT



CIIEYIOIMe OCHOBHBIC pa3Aelibl coaepikaHus: «Uucina W BBIYUCICHUS», «ANTreOpandeckue BBIPAKEHUS,
«YpaBHEHHS U HEPABEHCTBA», « DYHKIIMNY.

Y4eOHBIi TUTaH HA W3ydeHUe anreOpsl B 7—9 Kiaccax OTBOJUT HE MeHee 3 yueOHBIX 4acoB B HEIETIO B
TEUEHHUE KAKJOTO ToJ1a OOy4YEHHsI, BCETO 3a TP Toja oOydeHuss — He MeHee 306 yueOHBIX 4acoB.

COILEPKAHUE YYEBHOI'O KYPCA (ITO 'OAAM OBYYEHMUA)

7 knace

Yuciia 1 BbIYUCICHUSA

Payuonanvuvie uucna

JlpoOu OOBIKHOBEHHBIE W JIECATHYHBIC, MEPEeXo] OT OAHON (opmbl 3amucu apobeit k apyroil. IlonsTue
paloHaIbHOTO YHCIA, 3allCh, CPaBHEHME, YHOPSAOYMBAHHE PpALMOHAIBHBIX 4YHceNl. Apudmernyeckue
JEWCTBUS C pallMOHATIBHBIMU YHcIaMU. Pemenue 3a1ad u3 peanbHOM MPaKTUKK HA YacTH, Ha Jpoou.

CreneHb ¢ HATypaJbHBIM [TOKA3aTeIeM: OINpe/ielieHHe, MPeoOpa3oBaHNue BbIPAKEHUI Ha OCHOBE OIpeIeIeHMS,
3anmuch OONbIIMX yuceln. [IpoueHTsl, 3amuch MPOILEHTOB B BUjAE APoOM M Jpobu B BHIE MpOLEHTOB. Tpu
OCHOBHBIE 33/1a4¥ Ha IPOLIEHTHI, pEHICHUE 3a]1a4 U3

peanbHON PAKTUKU.

[IpumMeHeHne MPU3HAKOB ACIIMMOCTH, PA3JI0KEHNE HA MHOKUTENIN HaTyPAJIbHBIX YHCEI.

PeasibHbIe 3aBUCMIMOCTH, B TOM YHUCIIE TIpsMasi K 0OpaTHasi MPONOPLHUOHAIBHOCTH.

AJiredpanyecKkue BbIpaKeHUs!

IlepeMeHHBIE, 4YMCIIOBOE 3HAYEHUE BBIPAKECHHUS C IEPEMEHHOW. JlomycThMble 3HAYEHHS NEPEMEHHBIX.
[IpencraBieHre 3aBUCUMOCTH MEXAY BeIMYMHAMH B BuJe QopMmyibl. Beuucienus mno ¢opmymnam.
IIpeoOpa3oBanue OYKBEHHBIX BBIPRKEHHUI, TOXJIECTBEHHO DPaBHBIE BBIPAXKEHMS, MpaBHia MpeoOpa3oBaHUs
CYMM U IPOU3BEJICHUH, MpaBUiIa PaCKpbITUS CKOOOK U MPUBEIEHUS MOJOOHBIX CllaraeMbIX.

CBoJCTBa CTENEHNU C HATYPAJIbHBIM [TOKA3aTEIEM.

OpnounieHsl U MHorouseHsl. CreneHb MHoOrowieHa. Cllo)KeHHE, BBIYMTAHHE, YMHOXKEHHE MHOTOYJICHOB.
@opMyJIbl COKPALIEHHOIO YMHOKEHM: KBAApaT CYMMBI U KBaJapaT pasHOCTH. PopMyIia pa3HOCTH KBaJpaToOB.
Pasnoxenne MHOTOWIEHOB HA MHOXKHUTEIH.

YpaBHeHus

VYpaBHeHUe, KOPEHb YpaBHEHUS, IpaBUiia MpeoOpa3oBaHUs ypaBHEHUS, PABHOCHIIBHOCTh YPaBHEHU.
JIuneliHOe ypaBHEHHE C OJHOM IIEPEMEHHOM, YUCIIO KOPHEW JIMHEMHOIO ypaBHEHUS, PELICHUE JIUHEHHBIX
ypaBHeHuM. CocCTaBjeHHWE YpaBHEHUM 110 YCJIOBHUIO 3a7adyd. PelleHHe TEeKCTOBBIX 3aJad C IMOMOIIBIO
YPaBHEHUH.

JluneitHoe ypaBHEHHE ¢ JIBYMs IepeMeHHBIMU U ero rpaduk. CucreMa JAByX JUHEHHBIX YpaBHEHUN C IBYMS
NepeMEeHHbIMU. PelieHne cucteM ypaBHEHHH CIOCOOOM MOACTaHOBKU. [IprMepsl pemieHust TEKCTOBBIX 3a/1a4
C TIOMOIIBIO CUCTEM YPaBHEHHM.

Koopaunatel u rpadpuku. ®yHkuumn

Koopaunara Touku Ha npsmoi. UncnoBsle MpOMeEKyTKH. PaccTossHue MeXay IByMs TOUKAMH KOOPAMHATHOU
MIPSAMOIA.

[IpsamoyronbHas cuctema koopauHat, ocu Ox m Oy. AOcumcca W OpJMHATA TOYKM HA KOOPAMHATHOM
wiockocT. [lpumeps! rpadukoB, 3amaHHbBIX (opmynamu. UreHue rpaduKOB peaNbHBIX 3aBUCUMOCTEH.
[Tonstne ¢ynkumu. I'padpuk ¢ynkumu. CoiictBa ¢ynkumit. Jluneitnas ¢ynkuums, e€ rpaduk. I'paduk
¢bynkun y = I x [. ['padmdeckoe perieHue JIMHEHHBIX YPaBHEHUHN U CUCTEM JIMHEHHBIX YpaBHEHHI.

8 knace

Yuciia 1 BbIYUCICHUA

KBanparseiii kopeHb u3 uyucna. [loHsatue o0 wuppanuoHanbHOM uwMcie. JlecaTHuHble NPUOTMKEHUS
UppalMoHaIbHBIX uyHced. CBOHCTBa apU(PMETHUYECKUX KBAJPATHBIX KOPHEH M HUX MpUMEHEHHE K
peoOpa30BaHUIO YUCIIOBBIX BBIPAXKEHHUM U BbIUMCICHUSIM. [leficTBUTENbHBIC YHCTA.

Crenens ¢ LenbIM Noka3aTeseM U e€ cBoiictBa. CTaHaapTHas 3alIUCh YUCIIA.

AJiredpanyecKkue BbIpaKeHUs!



KBazpaTHbIil TpEXUIIEH; pa3I0KEHUE KBAPATHOIO TPEXUIEHA HA MHOKUTEIH.

AnrebOpandeckas 1poOb. OCHOBHOE CBOMCTBO anreOpanveckoil apoou. CrokeHre, BEIYUTaHUE, YMHOXEHUE,
neneHue anredpandeckux apooeil. ParoHanbHble BRIpaKEHHS U UX IpeoOpa3oBaHUe.

YpaBHeHHs U HEPABEHCTBA

KBanpatHoe ypaBHeHue, GpopMmyiia KOpHEH kBajapaTHoro ypaBHeHus. Teopema Buera. Pernenue ypaBHeHwuil,
CBOJAIIMXCA K TUHEHHBIM U KBaJpaTHeIM. [IpocTeiimume qpobHO-palinoHanbHble YpaBHEHNUS.

I'paduueckas MHTEpIIpETALMs] YPAaBHEHHUH € JBYMS MEPEMEHHBIMU M CUCTEM JIMHEHHBIX ypaBHEHUH C IBYMs
nepeMeHHbIMU. [I[prMepshl pelieHns cucTeM HEJTMHEWHBIX YPAaBHEHUN € IByMS IIEPEMEHHBIMHU.

Perienue TeKCTOBBIX 3ajau aJreOpandeckuM CIoCOOOM.

UucrioBble HEpaBEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ OHONM nepeMeHHOW. PaBHOCMIBHOCTh HEPABEHCTB.
JIuneliHble HEpABEHCTBA C OJHON NEpeMEHHOM. CHCTEMBI IMHENHBIX HEPABEHCTB C OJHON NEPEMEHHOM.
DOyHKUUHA

[Tonstue pynkun. O61acTh onpeeNeHus: 1 MHOXKECTBO 3HaueHUH GyHkimu. CriocoObl 3agaHus QyHKIHA.
I'paduk dynkuuu. Urenue cBoiictB pynkuuu no e€ rpaduxy. [Ipumeps! rpadukoB QyHKIUH, OTpaXkaroUIX
peanbHbIe NIPOLIECCHI.

@OyHKINH, OMUCHIBAIOUIME MPSAMYI0 U OOpaTHYIO MPOINOPLHOHANIbHBIE 3aBUCUMOCTH, HX rpadukH.
QOynkimn  y=x2,y=x3,y=x,y=1x1. I'papuueckoe peuieHne ypaBHEHMH M CHUCTEM ypaBHCHHH.

9 kiacc

Yucia v BbIYUCTICHUSA

eticmeumenvhuvle yucna

PanmonanpHble 4ncia, UppaoHaIbHbIE YMCIIA, KOHEUYHbIE M OECKOHEUHBIE JAeCATUYHBIE IpoOu. MHOKECTBO
JNEWCTBUTEIBHBIX YHCEN; JCHCTBUTENbHbIE YHCIAa KaKk OECKOHEYHbIC JeciATU4Hble ApoOu. BsaumHO
OJIHO3HAYHOE COOTBETCTBHE MEXKY MHOKECTBOM JIEHCTBUTENIBHBIX YACEN U KOOPANHATHOMN MPSIMOM.
CpaBHeHUe JICHCTBUTENIBHBIX YUCEN, apupMeTHIeCKre AeUCTBHS C ACUCTBUTEIBHBIMH YHCIaAMH.

Hzmepenus, npubnusicenus, oyeHku

PazMepbl 00bEKTOB OKPYKAIOLIETO MUPA, AITUTEIBHOCTD MIPOLIECCOB B OKPYKAIOIEM MHpE.

[Tpubmmk€HHOEe 3HAaYeHHE BEIMYUHBI, TOUHOCTh NpuOmkeHus. OkpyrieHue uucen. lIpukuaka U oleHka
pPe3yIbTaTOB BBIUUCICHUMN.

YpaBHeHHs U HEPABEHCTBA

Ypasuenus ¢ oonou nepemennoi

JIuneiinoe ypaBHeHue. Pemienne ypaBHeHUH, CBOAAIIMXCA K JIMHEUHBIM.

KBanpatHoe ypaBHeHue. PemieHne ypaBHEHMi, CBOASIIMXCS K KBaJpaTHbIM. bBHKBajgpaTHOE ypaBHEHHE.
[Ipumeps! perieHns ypaBHEHHUM TPEThel U YETBEPTON CTEIEHEN Pa3I0KEHUEM Ha MHOKHTEIIH.

Pemenue 1poOHO-paliMOHAIBHBIX YpaBHEHHUNA. PelieHre TEeKCTOBBIX 3a1a4 ajNre0pandeckuM METO/I0M.
Cucmembvl ypasHenuti

VYpaBHeHHE C JABYMS MEpEeMEHHBIMH U ero rpaduk. Pemienue cucreM IBYX JHMHEHHBIX ypaBHEHUH C JIByMs
IepeMeHHbIMU. Pemenue cucreM ABYX YpaBHEHHH, OJHO M3 KOTOPBIX JIMHEHWHOE, a JIpPYyroe — BTOPOM
creneHu. ['paguueckas HHTEPIIPETALMs CUCTEMbI YPAaBHEHUH ¢ ABYMS IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a7a4 alreOpandecKuM CIIOCOOOM.

HepagencrBa

UYuciioBble HEPABEHCTBA U UX CBOMCTBA.

PemreHne NMHEMHBIX HEPABEHCTB C OJHOW NEpeMEHHOM. PelleHue cucrteM JTMHEHHBIX HEPABEHCTB C OJHOM
nepemeHHoi. KBagparHeie HepaBeHcTBa. ['paduueckas nHTEprpeTanysi HEPAaBEHCTB U CUCTEM HEPABEHCTB C
JBYMS [IEPEMEHHBIMHU.

DOyHKUUHA

KBangpatnunas ¢ynkous, e€ rpapuk u cpoiictBa. IlapaGosa, KoopAMHATBHI BEpIIMHBI Mapaboiibl, OCh
CUMMETpHUH NapadoJIbl.

I'papuxn  ¢ynkumit: y =kx, y =kx +b, y =y =x, y = [ x I u ux cpoiictna.
YucaoBbIe MOCAeI0BATEIHLHOCTH
Onpeoenenue u cnocodbl 3a0aHUs YUCTOBbIX NOCIE008AMENbHOCMEL



[ToHsATHE YHCIOBOM MOCIEAOBATENBHOCTH. 3aJlaHHe MOCJIe0BATEIbHOCTH PEKYpPpeHTHOH (opMynoi u
(dhopmyII0ii n-TO YIICHA.

Apupmemuueckas u ceomempuueckas npozpeccuu

Apudmernueckas U TeOMETpUYecKas MPOrpecCuu. @®opmynel n-ro  uieHa apupMeTHUEeCKOH U
F€OMETPUYECKOHN IIPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300paxenne uiaeHOB apu(METHUYECKOW U T'eOMETPUYECKON NpOorpeccuii TOYKaMu Ha KOOpPJMHATHOMN
IUIOCKOCTH. JIMHEMHBIN 1 KCIOHEHIIMANIBHBIN pocT. Cl10KHBIE TPOLIEHTHI.

IJIAHUPYEMBIE NPEJMETHBIE PE3YJbTATBI OCBOEHHSI PABOYEM ITPOI'PAMMBI
KYPCA (IO TOOAM OBYYEHMUA)

OcBoeHue yueOHOTO Kypca «Anredpay» Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsl JOJKHO 00ECIeunBaTh
TOCTIDKEHHE CIIECAYIONINX PEAMETHBIX 00pa30BaTEbHBIX PE3yIbTaTOB:

7 kiaacce

Yucia v BbIYUCTICHUSA

-BeinonHATh, coderas ycTHblE W MHUCHMEHHBIE TPUEMBI, apudmeThdeckue IEHCTBUS C pPalMOHATBLHBIMH
YHCIIAMH.

-HaxonuTte 3HaueHUs YHCIOBBIX BHIPAKECHHIA, MPUMEHATh Pa3HOOOpa3HbIE CIIOCOOBI U MPUEMBI BBIUMCICHUS
3HAYCHHH JIPOOHBIX BBIPAKCHUH, COJIEPIKAIMX OOBIKHOBEHHBIC M JICCATHYHBIC IPOOH.

- Ilepexomuts OT omHON (opmbl 3ammcu 4Yucend K Apyroil (mpeoOpa3oBbIBaTh ACCITHUYHYIO OpoObh B
OOBIKHOBEHHY0, OOBIKHOBCHHYIO B JICCITHUHYIO, B YACTHOCTH B OCCKOHECUHYIO JICCATHYHYIO APOOB).

- CpaBHHBATH U YIOPSIIOYUBATH PAIIHOHAIBHBIE YHCIIA.

- OKpyrasTh YKCIIa.

- BBIMOMHATE TPUKHUIKY U OLIEHKY Pe3yJbTaTa BEIYHCICHHH, OIIEHKY 3HAUEHUH YHCIOBBIX BHIPAKEHUH.

- BBITIONTHATE ACHCTBHS CO CTETICHSAMH C HATYPATHHBIMH ITOKA3aTEIISIMH.

- [IpumeHsTh PU3HAKK JETUMOCTH, Pa3I0KEHNEe Ha MHOKUTEN HATypPaIbHBIX YUCEIL.

- Pemrate npakTHKO-OPUEHTHPOBAHHBIC 331a4d, CBSI3aHHBIC C OTHONICHHEM BEJIMYUH, TPOTIOPITHOHATBHOCTHIO
BEJIMYMH, TPOIICHTAMU; HHTEPIIPETUPOBATh PE3YJIBTATHI PEIICHUS 3a7a4 ¢ YUYETOM OTPaHUYEHUH, CBSI3aHHBIX
CO CBOICTBaMM paccMaTpUBaeMbIX 0OBEKTOB.

AJiredpanyecKkue BbIpaKeHUs!

- Hcnonb3oBaTh anreOpanyeckyto TEPMHHOJIOTUIO M CHMBOJIMKY, NPUMEHSTH €€ B IPOLIECCE OCBOCHHUS
y4eOHOro MaTepuaa.

- HaxoauTp 3HaueHust OyKBEHHBIX BBIPKEHHI MIPU 33JJaHHBIX 3HAUCHUSX IEPEMEHHBIX.

- BpimonHsaTe mpeoOpa3oBaHus II€JIOTO BBIPAKEHUS] B MHOTOWIEH NPUBEICHHEM IOJOOHBIX CllaraeéMblX,
PacKpBITHEM CKOOOK.

- BBINONMHATE YMHOKEHHE OJHOWIEHA Ha MHOTOYJIEH M MHOTO4YWIEHAa Ha MHOTOWIEH, MPUMEHITh (HOpMyIIbl
KBaJlpaTa CyMMBbI U KBaJlpaTa pa3HOCTH.

- OcymiecTBIATh pa3aokKEHUEe MHOTOWIEHOB HAa MHOMKUTEIM C IOMOIIBIO BBIHECEHMs 3a CKOOKH 0O0IIero
MHOXHTEJS, TPYNITUPOBKHU CJIaraeMbIX, IPUMEHEHHS (POpMYIT COKPAIIEHHOTO YMHOXKECHHUS.

- IlpumMeHnsaTs npeoOpa3oBaHMs MHOTOUYJIEHOB JJISl PEIIEHUS Pa3INYHBbIX 337a4 U3 MATEeMaTHUKH, CMEXKHBIX
IIPEIMETOB, U3 PEAIbHOM MPAKTUKH.

- Ucnonb30BaTh CBOMCTBA CTENEHEN C HaTypalbHBIMU MOKA3aTEISIMU JUIsl TPEeoOpa30oBaHMsI BhIPAKEHUH.

YpaBHeHHs U HEPABEHCTBA

- Pemarp nuHelHBIE ypaBHEHUSA C OJHOM IIEPEMEHHOM, NPUMEHSA IpPaBWIA IEPEeXoJa OT HCXOIHOIO
YpaBHEHUS K paBHOCHIBHOMY eMy. [IpoBepsITh, SIBISETCS JIM YUCI0 KOPHEM YPABHEHUS.

- [IpumensaTh rpaduyeckre MeToAbl P PEIICHUH JTMHEHHBIX YPAaBHEHUN U UX CUCTEM.

- [lopOupats npuMepsl map 4ucen, SBISIOMUXCS PEIIEHHEM JIMHEHHOTO YpaBHEHUS C IBYMS IEpEMEHHBIMHU.

- CTpouTh B KOOPAMHATHOM IUIOCKOCTH Tpa(uK JMHEHHOTO ypaBHEHHUs C JBYMS NEPEMEHHBIMH; MOJb3YsCh
rpaduKoM, IPUBOAUTDH IPUMEPHI PEIICHUS YPaBHEHUSI.

- Pemate cuctemsl AByX JTMHEHHBIX YpaBHEHHH C IByMsI IEPEMEHHBIMU, B TOM YHCJIE IpadUuecKy.

- CocTaBnsATe M pelaTh JUHEHHOE YpPAaBHEHUE WM CHUCTEMY JMHEHHBIX YPaBHEHHH IO YCJIOBHIO 3aJa4H,



HHTCPIIPETUPOBATE B COOTBETCTBUH C KOHTCKCTOM 3a/1aun HOJ'Iy‘-IGHHLIﬁ pe3yibTar.

Koopaunate! u rpadpuxn. @yHkuuu

- N300pakaTh Ha KOOPAMHATHOM MPSAMOI TOUKH, COOTBETCTBYIOIIME 33JaHHBIM KOOpPAMHATAM, JIYYH, OTPE3KH,
MHTEPBAJIbI; 3alIMCHIBATH YHUCIIOBBIE IPOMEXKYTKU Ha aareOpanueckoM s3bIKe.

- OTmMeuaTh B KOOPJAMHATHOM IJIOCKOCTU TOYKH IO 3a/laHHBIM KOOpAHMHATaM; CTPOUTH I'padUKH JTMHEWHBIX
¢yukuuit. Crpouts rpaduk pynxmmm y =1x L.

- OnuceiBaTh C MOMOIIBI0 (YHKUMH H3BECTHBIE 3aBUCHUMOCTH MEX]y BEJIMYMHAMU: CKOPOCTh, BpeMs,
paccTosiHue; 1IeHa, KOJMYECTBO, CTOMMOCTD; IPOU3BOIUTENILHOCTh, BpeMsi, 00BEM padOoThI.

- Haxonuth 3HaueHue (GyHKIUHU 10 3HAYCHHIO €€ apryMeHTa.

- Ilonumate rpaduyeckuii cnocod MpeacTaBiIeHUs U aHadu3a HHPOPMALIMKU; U3BJIEKAaTh U HHTEPIPETHPOBATH
nHpopmaruio u3 rpadUKOB peaTbHBIX MPOIIECCOB M 3aBUCUMOCTEH.

8 knace

Yuciia 1 BbIYUCICHUSA

- Hcnonws3oBaTh HayaJlbHBIE MNPEICTABICHUS O MHOXECTBE JEUCTBUTENIBHBIX 4YHCEN JUIsl CpPaBHEHMS,
OKPYTJICHUS M BBIUMCIICHUI; N300pakaTh 1EHCTBUTEIbHbIC YHCIa TOUKaMU Ha KOOPAWHATHOM MPsIMOH.

- [IpuMeHsTh OHATHE apUPMETHUECKOTO KBaAPATHOIO KOPHS; HAXOAUTh KBAJpaTHbIE KOPHU, UCTIONb3Ysl IPU
HEOOXOIMMOCTH KaJbKYJISATOP; BBHIIOIHATH NMPeoOpa30oBaHUsl BBIPAXKEHUH, COJEpPKALINX KBaJpaTHbIE KOPHHU,
HCITIOJIb3Ys CBOMCTBA KOPHEM.

- Micnonp30Bath 3anicy OONBIINX M MAJIBIX YHCEN ¢ IOMOIIBIO IECATHUHBIX Ipobei 1 creneneit uncina 10.
AJiredpanyecKkue BbIpaKeHUs!

- IlpuMeHsATH TOHATHE CTENEHH C IEeJbIM IOKa3aTeleM, BBIIOIHATh IPeoOpa30BaHUs BbIPAKEHUI,
COJZIep KAIIMX CTEIEHN C LEIbIM IT0KA3aTEIEM.

- BBINONHATE TOX/IECTBEHHBIE TPEOOPa30BAHUS PALIMOHAIBHBIX BBIPAKEHUI HA OCHOBE MPAaBUJI ICHCTBUI Hal
MHOTOYJICHAMH U alredpandecKuMu Ipo0sSMu.

- PackiiagpiBaTh KBaipaTHBIN TPEXUIEH HA MHOXKUTEIH.

- IlpumensTe mpeoOpa3oBaHus BBIPAKEHUH Ui PEIICHUs pa3IUYHbIX 3a/ad U3 MaTeMaTHKH, CMEXKHBIX
IIPEAMETOB, U3 PEAIILHON IIPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

- Pemarp nuHeiHblE, KBaApaTHbIE YPAaBHEHUS M PallMOHAIbHBIE YPaBHEHUS, CBOISIINECS K HUM, CUCTEMBI
JIBYX YpaBHEHUI C IByMS IEpEMEHHBIMU.

- IIpoBoauTh NpoCTEHIINE UCCIACAOBAHUS YPAaBHEHUM M CUCTEM YpPaBHEHMM, B TOM YHCIE C IIPUMEHEHHEM
rpaduyecKux npeacTaBieHui (yCTaHaBIMBATh, UMEET JIM YpaBHEHHE WU CHCTEMa ypaBHEHUHN PELIeHUs, €CIN
UMEET, TO CKOJIBKO, U IIp.).

- IlepexoauTh OT croBecHON (POPMYITHPOBKHU 3a/1a4H K €€ anreOpandeckoil MOAETH ¢ MOMOIIbI0 COCTABIICHUS
YPaBHEHUS WIHM CUCTEMBI YPABHEHHUI, HMHTEPIIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3a/1a4yl TIOJyUYEHHBIN
pe3yibTar.

- IIpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB /ISl CPABHEHMS, OLICHKH; pEIaTh JIMHEHHbIE HEPABEHCTBA C
OJIHOM TIepEeMEHHOM M UX CUCTEMBI; 1aBaTh rpaUuecKyro WITIOCTPALMI0 MHOXKECTBA PEIlIEHU HepaBeHCTBa,
CUCTEMBbI HEPABEHCTB.

DOyHKUUHA

- [loHuMaTh W UCTIONB30BaTh (DYHKIIMOHAIBHBIC TIOHATHS U SI3bIK (TEPMHHBI, CUMBOJIMYECKHE 0003HAUCHMUS);
OTIpe/eNATh 3HaUeHHe (YHKIMHM MO 3HAUEHUIO apryMEHTa; ONpeAeNsTh CBOMCTBA (QYHKIUHU MO €€ rpaduky.
Ctpouts rpaduKu 37eMEeHTapHbIX QYHKIUHN BUIA Y = X, ¥ = X,

y=x3,y =X,y =1x[; onuceiBath cBoiicTBa 4ncI0BON HYHKIUH MO €€ rpauKy.

9 kimacc

Yucaa v BBIYMCTIEHUS

- CpaBHUBATH M YHOPAIOYUBATH PAllMOHAIBHBIE U UPPALMOHATILHBIC YUCTIA.

- BoimonusaTe apudmerndeckue AEUCTBUS C pPallMOHATBHBIMH YHCIAMH, COYETas YCTHBIE W MHUChMEHHBIC
MPUEMBI, BBIMIOJIHATH BEIYMCIEHUS C HPPALIMOHAIBHBIMU YUCIIAMU.



- Haxomuth 3HaueHMs cTeneHel C LEIbIMU II0KA3aTeIsIMU U KOpPHEH; BBIYMCIATH 3HAYEHUS YHUCIIOBBIX
BBIPa)KECHUI.

- OKpyryATh NEHCTBUTENBHBIE UYNCIA, BBIOJHATH NPUKUIKY PE3YyJbTaTa BBIYMCIECHUH, OLIEHKY YHCIIOBBIX
BBIPaKECHUII.

YpaBHeHHUs M HEPABEHCTBA

- Pemath svHEelHBIE W KBaJpaTHbIE YpaBHEHHs, YPaBHEHMs, CBOJSIIMECS K HUM, MpPOCTEHIIHEe ApoOHO-
palMOHAJIbHBIC YPABHEHUS.

- Pemate cucTembl ABYX JIMHEWHBIX YPaBHEHUN C JBYyMsS NEPEMEHHBIMH M CHCTEMBI JIBYX YpPaBHEHHN, B
KOTOPBIX OJTHO YPaBHEHHUE HE SIBJISCTCS JINHEUHBIM.

- Pemath TekcToBbBIE 3a/1a4M aNre0panyeckuM CrocoOOM € MOMOIIBI0 COCTABICHHS YPaBHEHUS WM CUCTEMBI
JBYX YPaBHEHUH C ABYMS IIEPEMEHHBIMH.

- [IpoBoauTh mpocTeine HUCCaeA0BaHUS YPAaBHEHUM M CHUCTEM YpPaBHEHHH, B TOM YHCIE C NMPUMEHEHHEM
rpaduyuecKuX MpeacTaBIeHUN (YCTaHaBIUBAaTh, UMEET JIM YpaBHEHUE WM CUCTEMa YPaBHEHUN pPELIeHHUs], €CITU
HUMEET, TO CKOJIBKO, U TIP.).

- Pemate nuHeiiHbIe HEPABEHCTBA, KBaIpaTHbIE HEPABEHCTBA; M300paXkaTh pellleHHe HEPABEHCTB HAa YHCIOBOM
MIPSIMOM, 3aIIMCHIBATh PEIICHHUE C TOMOIIBE) CUMBOJIOB.

- Pemate cucTemsl JIMHEWHBIX HEPAaBEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOIIUE KBAJAPATHOE HEPABEHCTBO;
n300paxkaTh pEIIEHUE CHUCTEMbl HEPAaBEHCTB HA YHUCJIOBOM MpPsIMOW, 3amMUCHIBATH PELICHHE C MOMOILbIO
CHUMBOJIOB.

- Mcnonp30BaTh HEpaBEeHCTBA P PEHICHUU PA3IMYHBIX 3a7a4.

DyHKUUH

- PacnioznaBath (pyHKIMM M3ydeHHBIX BHJIOB. [l0oKa3pIBaTh cXeMaTHYECKH PAcIOOKEHHE Ha KOOPAUHATHON
IUIOCKOCTH IpauKoB

bynkumii Buga: y =kx,y =kx + b, y=k, y=ax2 + bx +c,

y =x3,y =X,y =1x1B3aBucumoctu oT 3HaUeHUH KO3(PPHUIUEHTOB; ONMUCHIBATH CBOMUCTBA (DYHKIIHHA.

- CTpouThb U n300paxarh cxeMaTu4ecku rpaduky KBaJApaTHUHBIX

(GYHKIMH, ONKMCHIBAaTh CBOMCTBA KBAAPATUYHBIX (DYHKIMIA MO UX rpaduKam.

- Pacno3naBaTh kBajpaTuuHyo (YyHKIUIO 1O (opMylie, MPUBOAUTH MPUMEPHl KBAJIPAaTUYHBIX (YHKIMNA U3
peanbHOM JKU3HU, PU3HKH, TEOMETPHH.

Apudmernyeckasi M reoOMeTPpUYECKas MPOrPeccum

- Pacnio3HaBaTh apupMeTH4YecKyIo ¥ FTeOMETPUUECKYI0 IPOTrPECCUH MPH Pa3HbIX croco0ax 3aJaHus.

- BBINOAHATH BBIYMCICHHS C HCIIOJIb30BaHHEM (GOpPMYJT N-ro wieHa apupMETHUYEeCKOH M TeOMEeTpUYECKOM
IIPOrPECCUM, CYMMBI IIEPBBIX N YICHOB.

- N306pakaTh 4eHbl NOCIEA0BATEIBHOCTH TOUKAaMH Ha KOOPIUHATHOMN TJIOCKOCTH.

- Pemats 3agaun, cBsi3aHHBIE C YMCIIOBBIMU II0CIIE0BATENBLHOCTAMH, B TOM YUCJIIE 3aa4H U3 PEAIbHON KU3HU
(c ucroNb30BaHNEM KaJIbKyJIATOPa, HUPPOBHIX TEXHOIOTHUM).



TeMmaTuyeckoe njaHMpoBaHue y4yebHoro Kypca (no romam oby4yeHus)
7 knacc (He meHee 102 4)



Ha3zanme pasgena (temsl) | OcHOBHOe OcHoBHBIC DJICKTPOHHBIE HJocTrxenue
(4mcJ10 4acoB) cojepkaHue BHABI JIefiTeJbHOCTH | 00pa3oBaTe/bHbIE JMYHOCTHBIX
o0yuyaromuxcs pecypchl pe3yJ1bTaToB B
paMKax peajau3anuu
MOYJIs
«IIKOJIBHBIH YPOK»
pabouei
NMpOrpaMmbl
Bocnnranus (mo
pasjaeam)
Yucna 1 BBIYUCICHUS. [TousiTue CucrematusupoBatb U | https://resh.edu.ru/ YcranoBieHnue
PanmonaneHbie yncia paloHaIbHOIO oboramarh 3HaHHUA 00 | subject/12/5/ JIOBEPUTEIIbHBIX
(25q) qrcha. OOBIKHOBEHHBIX u | https:/fincult.info/ OTHOIICHUH C
Apudmerrnueckue JECATHUYHBIX APOOSIX. teaching/metodicheskie- | oOyuaromumucs,
JeNCTBUS ¢ | CpaBHuBaTh u | materialy/ CIOCOOCTBYIOIIUX
panroHaIHHBIMH yrnopsiiouuBarh apoou, | Karamor — GecriaTHOTO | TTO3UTHBHOMY
YHCIaMHU. npeoOpa3oBbIBasi  IpHU | HUPPOBOIO KOHTEHTA Ha | BOCHPUATHIO
CpaBuenue, HEOOXOAMMOCTH educont.ru (1C, | obygaronumucs
YOS IOYUBaHHE JecSITUYHble JApoOM B | MPOCBEILEHHE, TpeOOoBaHMit u
paloHaIbHBIX YUCEIN. | OOBIKHOBEHHBIE, ¢doxcdop, HOBBIM TUCK) | MPOCHO YUUTEIIA
Crenenn C | OOBIKHOBEHHBIE B | https://www.yaklass.ru/ | npuBJI€4EHUIO nux
HaTypaJlbHbIM JIECSITUYHBIE, B | https://uchi.ru/ BHUMAaHHUS K
MIOKa3aTeJIeM. YaCTHOCTH B o0cyx1aemon Ha
Pemenne OCHOBHBIX | OECKOHEUHYIO ypoke HuH(popMaIu,
3ajay  Ha  JpoOu, | NEeCATUYHYIO JpOoOb. aKTUBH3AIUU ux
MPOLIEHTHI u3 | [Ipumenars M03HABATEJIbLHOMN
peasbHOM MPaKTUKU. | pa3HOOOpa3HbIE NesITeIbHOCTH;
IIpu3Haku crocoObl U MPHUEMBI o0y kJ1eHue
JIeIUMOCTH, BBIYUCIICHUS 3HAYCHUM 00yyaromuMucs
pasoKeHus Ha | APOOHBIX BBIPAKEHUH, coOiroaaTh Ha ypoKe
MHOXHTEIH coJiepKaIux OO0IIeNIPUHSATHIE
HATypaJIbHBIX YHCENI. | OOBIKHOBEHHBIC " HOPMBI  TIOBEJICHUS,
PeanbHble JECSTUYHbIE npoou: IpaBuiIa OOLIECHUS CO
3aBUCUMOCTH.  lIpsi- | 3aMeHATH npu CTapIIUMHU "
Masi U oOpaTHast | HEOOXOAMMOCTH CBEPCTHUKAMH,
MPOTIOPIMOHATFHOCTH | TECATHUHYIO Ipo0b MPHUHIAIB  Y9eOHOH
OOBIKHOBEHHOM u JMCLUTUIMHBI u
OOBIKHOBEHHYO CaMOOpraHU3allNy;
JECATUYHOM, MIPUBJICUCHHE
MPUBOJIUTH BBIPAKCHUE BHUMAaHUS
K ¢opme, Haubomee oOyJaromuxcs K
ya00HOI JUISt LEJIOCTHOMY aCIEKTY
BBIYMCIICHHH, H3y4aeMbIX Ha



https://uchi.ru/
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NMPUMEPHASA PABOYASA NMPOrPAMMA
YYEBHOIO KYPCA «rEOMETPUA». 7-9 KJIACChbI

HEJIX U3YYEHUSA YYEBHOI'O KYPCA

«MaremaTHKy YK€ 3aTeM Y4YUTh HaJ0, YTO OHAa yM B MOPSIOK NMPUBOAUT», — IMHUCAN BEIMKHUI pyCcCKUN
yueHblii Muxaun BacunbeBnu JIoMoHOCOB. M B 3TOM COCTOMT OJJHAa U3 ABYX IeJieil 00yueHus: FTeOMETPHH Kak
COCTAaBHOM 4YacTH MaTeMaTUKH B IIKOJie. DTOW LI€JIM COOTBETCTBYET JAOKa3aTelbHasl JMHUS MPEenoJiaBaHus
reomerpun. Crenys mpeAcTaBIeHHOW pabodell mHporpaMMe, HauyMHas C CEIbMOrO Kjacca Ha YpOKax
reoMeTpur OO0yYarouIuiicss y4YuTCsl MPOBOAMTH JIOKa3aTelIbHbIE PpACCYXKICHMS, CTPOUTH JIOTUYECKUE
YMO3aKJIIOUEHUs, JOKa3blBaTh MUCTUHHBIE YTBEP)KICHHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJIUTH
paccyXJeHHUs «OT MPOTUBHOTO», OTIMYATh CBOMCTBA OT MPHU3HAKOB, (QOPMYIUPOBaTH OOpaTHBIE
YTBEP)KJCHUS. YUCHUK, OBJIAJCBIINN HCKYCCTBOM pPAacCy’KAaTh, OyJeT MPUMEHATh €ro M B OKpPY>KarolleH
xu3HH. Kak nmcan reomerp u neparor Urops @enoposny HlapsiruH, «Ir01pMH, TOHUMAIOIUMH, YTO TaKOE
JI0Ka3aTeNbCTBO, TPYAHO M Jake HEBO3MOXKHO MAaHUIYyJIUpoBaTe». M B 3TOM cocTOMT BakHOE
BOCIUTATEIbHOE 3HAUCHHWE H3yUEHUS TE€OMETPHUH, NpUCYyIllee HMEHHO OTEUYEeCTBEHHOM MaTeMaTH4ecKOil
mkose. Bmecre ¢ TeM aBTOpBI IpOrpaMMbl IPEAOCTEPETAIOT YUUTENS OT M3JUIIHEro (hopManu3Ma, 0COOEHHO
B OTHOIIIEHWH HadaJd M OCHOBaHMU reomerpuu. Opannysckuit matematuk JKaH J[pe1oHHE IO 3TOMY NOBOIY
BbICKa3ayicsi Tak: «YUTo Kacaercst NeNMKaTHON MpoOIeMbl BBEJCHHS «aKCHOM», TO MHE KaXeTcs, 4TO Ha
MEPBBIX MOpaxX HYXKHO BOOOIIe H30eraTh MPOM3HOCUTH caMo 3TO cioBo. C Apyroil ke CTOPOHBI, HE CIETYEeT
yIyCKaTb HU OJHON BO3MOKHOCTH JlaBaTh NMPHUMEpPHI JIOTUYECKUX 3aKIIOYEHUH, KOTOphIE Kylna B OoJbIuei
Mepe, 4YeM UJIes] aKCUOM, SIBJISIFOTCS UCTUHHBIMU M €TMHCTBEHHBIMU

JBUTATEISIMU MAaTEMAaTUYECKOTO MBIILITIEHHSD.

Bropoili 1enpi0 uM3ydeHHs TeOMETpHUM SIBIISIETCSl HMCIIOJb30BaHHE €€ KaK WHCTPYMEHTa IMpH PEIIeHHH Kak
MaTEMaTHUYECKUX, TaK M IMPAKTUYECKHX 3a]ad, BCTPEUAIOUIMXCA B pealbHOM KM3HU. OKOHYMBIIMN Kypc
re€OMETPUHU MIKOJBHUK JIOJKEH OBITh B COCTOSIHMM ONPEIENIUTh T€OMETPUYECKYI0 PUTYpY, ONUCATh CIOBAMHU
JTAHHBIA 4YepTEX WIM PUCYHOK, HAWTH IUIOLIA/b 3€MENBHOI0 Y4acTKa, pacCUyUTaTh HEOOXOJUMYIO JUIMHY
OINITOBOJIOKOHHOT'O KaleJssi WM TpedyeMble pa3Mephl rapaka JijIsi aBTOMOOMIIA. DTOMY COOTBETCTBYET BTOpas,
BBIUHCIIUTEIbHAS JINHUSA B U3YUYEHUH F€OMETPHUM B HIKoJe. /[aHHas mpakTudeckas JIMHUS SBISIETCS HE MEHEe
Ba)XHOH, ueM niepBasi. Emé [lnaton mpeanuceiBai, 4To0bl «rpaknane [IpekpacHOro ropoja HU B KOEM Cllydae
HE OCTaBJIJIM T€OMETPUIO, BEIb HEMAJIOBAXKHO Jaxe MoOouHoe e€ MpUMEHEHHEe — B BOCHHOM JieNe [a,
BIIPOYEM, U BO BCEX HAayKax — JJIS JyUIIero MX yCBOEHHUS: Mbl Belb 3HAeM, Kakas OeCKOHeuHas pa3Hula
CYLIECTBYET MEXJy 4YEJIOBEKOM IPUYACTHBIM K TIE€OMETPUM M HENpUYacTHbIM». I 3TOro Y4HUTEIro
pEeKOMeHIyeTcsl MoAOUpaTh 3a/adil MPAKTUYECKOTo XapakTepa A paccMaTpUBAaeMbIX TEM, YUYUTh JeTeil
CTPOUTHh MAaTEMATUYECKUE MOJEIN PEABHBIX JKU3HEHHBIX CUTYallUd, MPOBOJUTH BBHIYHUCIICHMS U OLICHUBATh
a/IeKBaTHOCTh TOJY4YeHHOro pesynbrara. KpaliHe BakHO MNOMYEPKHUBATH CBA3M T€OMETPUU C APYTUMHU
npeIMeTaMi, MOTHBHUPOBAaTh MCIIONB30BaTh  ONPENEICHUS TEeOMETpUYECKHMX (GUIyp U TOHSATHH,
JI€MOHCTPUPOBATh MPUMEHEHHE MOTYUYCHHBIX YMEHUH B (PU3HUKE U TEXHUKE. DTU CBA3M HauboJiee SPKO BUIHbI
B TeMax «Bekrops», « Tpuronomerpuueckue cooTHOLIEHUs «, «MeToa koopaunat» u «Teopema IIudaropar.
B 3akmtouenue conuiéMcs Ha BENMKOro MaremaTwka M acTtpoHoma Moranna Keruiepa, utoObl emé pas
MOYEPKHYTh U METaNpeAMETHOE, U BOCIIUTATEIbHOE 3HaUeHHe reomeTpun: “Geometria una et aeterna est in
mente Dei refulgens: cuius consortium hominibus tributum inter causas est, cur homo sit imago Dei”1.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

CornacHo yuebHOMYy miaHy B 7—9 kiaccax u3yuaeTcs y4ueOHBIH Kypc «I'eomeTpus», KOTOPBIH BKIIOYAET
ClIeyI0Ile OCHOBHBIE pa3fielbl cofepxanus: «['eomerpuueckue Gurypsl u X CBOMCTBaY,

«M3MepeHne reoMeTpuvYecKUX BEIUYMH», a Takke «JlekapToBbI KOOPAMHATHI HA IUIOCKOCTH», «BekTops»,
«JIBmwxennst mockocti» U «IIpeodbpazoBanus mogo0us».

VYueOHbI MIaH TpeaycMaTpuBaeT HM3ydYeHHE T'eOMETpHHM Ha 0a30BOM YpPOBHE, HCXOJ W3 He MeHee 68
y4eOHBIX 4acoOB B yUeOHOM TO/y, BCETO 3a TpHU rofa o0yuyeHus — He MeHee 204 yacos.



COJAEP/)KAHUE YYEBHOI'O KYPCA (I1O 'OJAM OBYYEHMU)

7 knace

Havanesuele nonsTuss reomerpun. Touka, mpsiMas, OTPE30K, Jyd. Yrou. Buael yrnos. BeprukaneHbele n
CMexHbIe yIubl. buccexkrpuca yria. Jlomanas, MHOroyrojsHUK. IlapajieapHOCTs U NEPIEHAUKYIISAPHOCTD
MPSIMBIX.

Cummerpuunbie ¢urypbl. OCHOBHBIE CBOWCTBA OCEBOM CHUMMETpHUH. [IpuMepsl CHMMETPHH B OKpY’KaroIieM
MHpE.

OCHOBHBIE TOCTPOCHHUS C MIOMOIIBIO IIUPKYJIS U JUHEHKU. TpeyroiapHuk. BricoTa, Menuana, GuccekTpuca, ux
CBOMCTBA.

PaBHOOeIpeHHBII U paBHOCTOPOHHUI TpeyroibHUKU. HepaBeHCTBO TpeyroyibHUKA.

CBoiicTBa ¥ IPU3HAKU paBHOOEAPEHHOTO TpeyrojabHuKa. [Ipu3Haku paBeHCTBA TPEYTOJIbHUKOB.

CBolicTBa M MPU3HAKU NapaJlIeNbHBIX OpsiMbIX. CyMMa yIJIOB TpEeyroibHUKA. BHEIIHNE yIiibl TpEeyrobHUKA.
[IpssMoyronbHblld  TpeyroiabHUK. CBOWCTBO MEIWAHbl MPSMOYTOJIBHOTO TPEYrOJbHUKA, IPOBEAEHHON K
runotenyse. IIpu3Haku paBeHCTBaA NPAMOYIOJIbHBIX TPEYTOJIbHUKOB. [IpsAMOYTroiabHBIN TPEYTOIBHUK C YTIIOM
B 30°.

HepaBeHcTBa B reomerpuu: HEpPaBEHCTBO TPEYIrOJbHUKA, HEPABEHCTBO O [UIMHE JIOMAHOW, Teopema o
0oJbILIeM yTiie U OOJbIIeH CTOPOHE TpeyroibHUKa. [lepneHauKymsp U HaKJIOHHAS.

I'eomerpuyeckoe MecTto TOYeK. buccekrpuca yrima W CEpEeIUHHBIM IMEPIEHIUKYISAP K OTPE3Ky Kak
r€OMETPUYECKHE MECTA TOUEK.

OKpYy’KHOCTb U KpYT, XOpJla U IUaMETpP, UX CBOWCTBA. B3aMMHOE pacroyioKeHUE OKPYXKHOCTH M INPSMOIL.
KacarenpHass m cexkymas K OKpYKHOCTH. OKpy»KXHOCTb, BIUCaHHas B yroy. BrnmcaHHas W onMcaHHas
OKPYKHOCTH TPEYIOJIbHUKA.

8 kinacc

YertbipéxyronpHuku. IlapamienorpaMm, ero mpuszHaku U cBoiicTBa. YacTHbIe cilydyaw MapaijiesiorpaMMOB
(mpsIMOYTONBHUK, POMO, KBaJpar), UX NMPU3HAKU U CBOicTBa. Tpamenus, paBHOOOKas Tpamneuus, e€ cBoiicTa
u npusHaku. [IpsMoyronabHas Tpanenus.

Meton ynBoenus. Menuansl. LlenTpansHas cumMerpust. Teopema @aieca u TeopeMa O MPONOPLMOHAIBHBIX
OTpEe3Kax.

CpenHue TMHHUM TpeyrolbHHUKA U Tpaneuuu. L{enTp macc TpeyroiapHukKa.

[lonobue TpeyroiapbHUKOB, Ko3pduumeHnt mnonodbus. I[Ipusznaku mnomodbus TpeyroabHUKOB. IlpuMenenue
000U MPH PEeIICHUH MPAKTUYECKHUX 3a/1a4.

CpoiicTBa momazeil reomerpuueckux ¢uryp. @opmyisl Ui IUIOUIAAN TPEYToJbHUKA, MapajiesorpaMmma,
poMba u Tpaneunu. OTHOLIEHKE TUTONIaIei TOA0OHBIX QUTyp.

Brruncnenue miomaaei TpeyroJbHUKOB M1 MHOTOYTOJIBHUKOB Ha KJIeT4yaToi Oymare.

Teopema I1udaropa. [Tpumenenne Teopems [Iudaropa npu pereHun NpaKTHYECKUX 3ajad.

CuHyc, KOCUHYC, TAaHT€HC OCTPOro yrjia MPsIMOYTOJbHOTO TpeyroibHUKa. OCHOBHOE TPUTOHOMETPUYECKOE
TOXAecTBO. TpuroHomerpuueckue pyHkuuu yrios B 30°, 45° u 60°.

BrincanHble U IEHTpaNbHBIE YIJIbI, YTOJI MEKIY KacaTeabHOW U XOpAOH. YTJIbl MEXKAY XOPAAMU U CEKYIIHUMH.
BrnucanHple M omnMcaHHBIE 4YETBIPEXYTOJbHUKU. B3auMHOE pacnosiokeHue IBYyX OKpykHocTe. Kacanue
okpykHOCTel. OO1Ire KacaTeIbHbIE K IBYM OKPY>KHOCTSIM.

9 ki1ace

Cunyc, kocunyc, TaHreHc yrioB oT 0 po 180°. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO. DOopMmyIbl
MIPUBE/ICHUS.

Pemenne TpeyroiapHukoB. TeopeMa KOCHHYCOB M TeOpeMa CHHYCOB. PellleHHME NpakTUYecKUX 3anad c
HCIIOJIb30BaHUEM TEOPEMbI KOCHHYCOB M TEOPEMbI CHHYCOB.

ITpeoOpaszoBanue nomodust. [logobre COOTBETCTBEHHBIX JIEMEHTOB.

TeopemMa O NpoOM3BENEHUHM OTPE3KOB XOpHA, TEOPEMBI O IPOMU3BEIEHHM OTPE3KOB CEKyIIUX, TeopeMa o
KBaJlpaTe KacaTeIbHOM.

Bextop, mumHa (MOAyJb) BEKTOpa, COHANpPaBICHHBIE BEKTOPHI, IPOTUBOMOIOKHO HAIpPaBIEHHbIE BEKTODBI,



KOJUJIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, OINEpALMU HaJl BEKTOpaMU. PasnoskeHue BEeKTOpa MO JBYM
HeKoJTMHeapHbIM BekTopaM. KoopauHate! BekTopa. CkajsipHOE MPOU3BEIEHUE BEKTOPOB, MPUMEHEHHE IS
HaXO0XJIE€HUs JUIMH U YIJIOB.

JlexkapToBbl KOOpJMHATHI HA IUIOCKOCTH. YPaBHEHHUS NPSIMON M OKPYKHOCTH B KOOpJIWHATAX, IEepeceucHue
OKPY>KHOCTEH U NMpAMBIX. METO1 KOOpAUHAT U €r0 IPUMEHEHHUE.

[IpaBuiibHBIE MHOTOYTOJBHUKH. [ITMHA OKpYyKHOCTU. ['patycHast U pajnaHHas Mepa yria, BEIUMCICHHUE JJIUH
IyT OKpy>kHOCTeH. [lnomanp kpyra, cekTopa, CErMEHTa.

JIBI>KEHUS TUIOCKOCTH U BHYTpEHHHE cHMMeTpuu (Guryp (dseMeHTapHble npezctasieHusi). [lapanienbHeii
nepenoc. IToopor.

IJIAHUPYEMBIE NPEJMETHBIE PE3YJbTATBI OCBOEHHSI PABOYEM ITPOI'PAMMBI
KYPCA (ITO TOAAM OBYYEHUS)

OcBoenue yueOHOTro Kypca «['eoMeTpus» Ha ypOBHE OCHOBHOTO 00IIIero 00pa3oBaHus JOKHO 00ECTIeUnBaTh
JTOCTIKEHUE CIEAYIOIINX MPEAMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB:

7 knace

- Pacnio3naBate u3yueHHbIE TreOMeTpUYecKre (PUrypbl, ONpeaesaTh UX B3aMMHOE PACHOJIOXKeHHe, H300paxarh
reoMeTpUyYecKrue (QUrypbl; BBIIOJIHATh YEPTEXKH IO YCIOBUIO 3ahauyd. V3MepsATh JUHEHHbIE U YIJIOBBIE
BEJIMYUHBL. Pelars 3a1a4u Ha BEIYMCIICHHUE JUIMH OTPE3KOB U BEJIMYHH YIJIOB.

- Jenate TpyOyro OLIEHKY JIMHEHHBIX M YIJIOBBIX BEJIIMYMH IPEJAMETOB B pealbHOM >KU3HH, pa3MepoB
NPUPOAHBIX 00BEKTOB. Pa3nnyare pasMepsl 3TUX 00BEKTOB MO MOPSAKY BEIUYHHBI.

- CTpOUTh 4EPTEKH K F€OMETPUUECKUM 33]1a4aM.

- Ilonmp30BaTbCs IPU3HAKaMU PABEHCTBA TPEYTrOJILHUKOB, HCIIOIb30BAaTh IIPU3HAKK U CBOWCTBA
paBHOOEPEHHBIX TPEYTOJIBHUKOB MPH PELICHUU 3a]1a4.

- [IpoBOAUTS JIOTMYECKUE PACCYKIACHUS C UCIIOJIB30BAHUEM F€OMETPUYECKUX TEOPEM.

- Ilonp30BaTbcsi mNpU3HAKAMHM PABEHCTBA IPSMOYTOJNBHBIX TPEYrOJbHHUKOB, CBOWCTBOM  MEJIHAaHBI,
IIPOBEACHHON K THIIOTEHY3€ MIPSIMOYTOJIBHOIO TPEYTOJIbHUKA, B PELICHUY T'€OMETPUYECKUX 3a1ay.

- Omnpenenars NapajUIeNbHOCTh MPSMBIX C IOMOULIBIO YTJIOB, KOTOpble 0O0pa3yeT € HUMHU CeKyllas.
Onpenenars napajiebHOCTh IPSAMBIX C TOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOM IPAMOM A0 TOUYEK
JOPYTrou MpsSIMOM.

- Pemate 3a1aun Ha kieT4aroit Oymare.

- [IpoBOIUTH BBIYUCIIEHUS U HAXOAUTH YUCIIOBbIE U OYKBEHHBIEC 3HAYCHHS YIJIOB B TEOMETPUUYECKUX 3a/a4ax C
UCITIOJIb30BAaHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB M MHOTOYT'OJIBHHUKOB, CBOWCTB YIJIOB, 0Opa30BaHHBIX MPHU
MIEPECEUYECHNH JIBYX NapaJIeIbHBIX IPSIMBIX CEKylIeH. Pemars npakTH4ecKue 3a/1a4i Ha HaXOXJICHUE YTJIOB.

- Brnasets MOHATHEM T€OMETPHUUECKOTO0 MECTa TOUEK. YMETh OIpeNesATh OMCCEKTPUCY yIila U CepeAMHHBIN
MEPIEHANKYJISIP K OTPE3KY KaK F€OMETPUYECKHE MECTA TOYEK.

- QopMyIUpPOBATh ONPEAEICHUS OKPYKHOCTH M KpPyra, XOpAbl U AUAMETPa OKPY’KHOCTH, IOJIb30BATHCI UX
CBOMCTBaMH. ¥ METh IPUMEHATH 3TU CBOMCTBA MPU PELICHUH 3a/1a4.

-Bnagers MOHATHEM OINKMCAHHOM OKOJIO TPEYIOJIBHUKA OKPYXKHOCTH, YMETb HaxXOIUTb €€ LEHTP.
[Tonb30BaTbes QakTaMu O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYTOJbHHUKA MEPECEKAroTCsl B OJHOW TOUYKE, U O
TOM, 4TO CEPEIUHHBIE NIEPICHAUKYIIAPEI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHON TOUKE.

- Brnanerp mnoHATHEM KacaTelnbHOM K OKPYKHOCTH, IIOJIb30BaTbCS TEOPEMOM O HEPIEHINUKYJISIPHOCTH
KacaTeJIbHOM U pajinyca, IPOBEIEHHOIO K TOYKE KacaHUsl.

- [Tonp30BaTbCs NPOCTEHIIMMU T€OMETPUIECKUMH HEPABEHCTBAMU, IOHMMAaTh UX NMPAKTHYECKUI CMBICIL.

- [IpoBOANTE OCHOBHBIE TEOMETPUYECKUE IIOCTPOCHHUS C IIOMOILBIO LIUPKYJIS U JIMHEUKH.

8 kaacc

- Pacno3naBaTh OCHOBHBIE BUJbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, MOJb30BaTbCsl MX CBOMCTBAMU MpHU
pEIICHIN TEOMETPUIECKUX 3aad.

- [IpumeHsTh CBOMCTBA TOYKHU MIEPECEUCHHS MEIMaH TPEYroJbHUKA (IIEHTPa MaccC) B PEIICHUU 3a7ay.

- Bnagers moHATHEM CpeqHEH JMHUM TPEYrOJbHUKA M TPAINlCLHUH, NMPUMEHATh MX CBOMCTBA IIPU PEIICHHUH
reomerpuyeckux 3aaad. Ilonb3oBaTbea Teopemoit dasieca U TeOpemMoOil O MPONOPLUUOHAIBHBIX OTPE3Kax,



MIPUMEHSATD UX JJIA PEHICHUS TPAKTUYECKUX 3a]1ay.
- [IpumeHsTh pU3HAKK MOA00HS TPEYTOJBHUKOB B PEILIEHUN T€OMETPUUECKUX 33]1a4.

- Tlonws3oBaThecst Teopemoii [ludaropa st pelieHHs TEOMETPUYECKUX M TpakTUdecKuxX 3amgad. CTpouTh
MAaTEMAaTUYCCKYI0O MOJCIb B IPAKTHYCCKHUX 3aJadax, CaMOCTOATCIIBHO JAC€IaTh qepTém U HaXOoIUTh
COOTBETCTBYIOIINE JIUHBI.

- Brmagets moHsATHAMHM CHHYyCa, KOCHMHyCa M TaHT€HCA OCTPOTO YIJIa TPSIMOYTOJBHOTO TPEYroJbHUKA.
[Tonb30BaThcs 3TUMHU MOHATUSAMM JIJIS1 PEILICHUS MPAKTUUECKUX 3a7a4.

- Bpruucnars (pazauuHbIMH crioco0aMu) IUIOHIAJb TPEYroJbHUKAa U IJIOLAAM MHOTOYTOJIBHBIX (QUryp
(MonB3ysICh, T/Ie HEOOXOTUMO, KaTbKYIATOPOM). [I[pUMEHSITh MOTy4YeHHbIE YMEHUS B IPAKTHYECKUX 3a7a4ax.

- BJ'IaJIeTI) MOHATHUAMU BIIMCAHHOI'O U EHTPAJIBHOTO yTIJId, UCIIOJIB30BAaTh TCOPEMBI O BIIMCAHHBIX YTIJIaX, yriax
MEXTy XOpJaMu (CeKYIIMMH) U YTJIe MeXAy KacaTelIbHOM M XOpA0W PH PEIICHUU T€OMETPUIECKUX 3a/1ad.

- BrageTs MOHATHEM ONKMCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHITh CBOWCTBA ONMMCAHHOTO YETHIPEXYTOJbHUKA
P PEILLICHUH 3a/1a4.

- IIpuMeHATh MONy4YEeHHBIE 3HAaHHUS Ha NPAKTUKE — CTPOUTHh MAaTEMaTHYECKHME MOJENIH I 3a4a4 peaabHOU
JKU3HA U TIPOBOJUTH COOTBETCTBYIOIIME BBIUMCICHUS C TPUMEHEHHUEM TOJ00MS W TPUTOHOMETPUH
(TONB3YSACh, Te HEOOXOIUMO, KaTbKYIISATOPOM).

9 kiIace

-3HaTh TPUTOHOMETpPHYECKHE (DYHKLUUU OCTPHIX YIJIOB, HAXOJUTh C UX IMOMOULIbIO Pa3IMYHbIE DJIEMEHTHI
IPSAMOYTOJIBHOTO TPEYrojbHUKA («pPELIeHuEe MPSIMOYTOJbHBIX TPEYTroJbHUKOB»). HaxomuTh (¢ MOMOIIbIO
KaJIbKYJISITOPA) AJIMHBL U YTJIbI JAJIs1 HE TaOIMYHBIX 3HAUECHUH.

- Ilonb3oBatecs hopMynamMu IPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUECKUM TOXKAECTBOM JJISI HAXOXKICHHUS
COOTHOUIEHUM MEX Ay TPUTOHOMETPUUECKUMH BEJIUYMHAMH.

- Hcnonp3oBaTh TEOPEMBI CHHYCOB M KOCHUHYCOB [UIsl HAXOXKJIEHUS Pa3IMUYHBIX 3JIEMEHTOB TPEYrOJbHUKA
(«pelieHue TpeyrojJbHUKOBY ), IPUMEHSTh UX MPU PELICHUH F€OMETPUUECKUX 3ajau.

- Bnagers mnousTHSMHM mpeoOpa3oBaHUS MOJOOMS, COOTBETCTBEHHBIX 3JEMEHTOB IOJOOHBIX (Uryp.
[Tonb30BaTbesl cBOMCTBaMHU MOJOOUS NMPOU3BOJIBHBIX (UTYDP, YMETh BBIYMCIATH JUIMHBI U HaXOAUThH YIJIBI y
noao0HbIX (uryp. IlpumensaTs cBoiicTBa moJ00Ms B MPAKTUYECKUX 33Jadax. YMETh NMPUBOIUTH MPHUMEPHI
01I00HBIX (PUTYp B OKpPYKAIOIIEM MUDE.

- Ilonb3oBaTbes TeopeMamMM O TNPOU3BEACHUHM OTPE3KOB XOPA, O IPOU3BEIEHUM OTPE3KOB CEKYLIUX, O
KBaJpaTe KacaTeJIbHOM.

- [lonb30oBaThCs BEKTOpAaMH, TIOHUMATh UX T€OMETPUYECKUNA U (PU3NYECKUN CMBICI, IPUMEHSTh UX B PELLICHUU
reOMEeTPUYECKUX U (U3NYecKuX 3aaay. [IpuMeHsATh cKajlsipHOE MPOU3BEIEHUE BEKTOPOB JUISI HAXOXKICHUS
JUIMH Y YIJIOB.

- Ilonb3oBaTbCsl METOJOM KOOPJIMHAT Ha IUIOCKOCTH, MPHUMEHSTh €ro B PELICHUH T'€OMETPUYECKUX H
IIPAKTUYECKUX 3ajau.

- Bnaners MOHATHSMU MPaBUJIBHOIO MHOIOYTOJIBHUKA, JJIUHBI OKPY>KHOCTH, JJIMHBI JTyTH OKPY>KHOCTH M
paZiaHHON MepbI yIJla, yMETh BBIUUCIIATH IUIOMIAAb Kpyra U ero yacteil. [IpuMeHaTs noayueHHble yMEHUS B
MIPAKTHUUYECKUX 3ajayuax.

- Haxoaute ocu (WM HEHTpbl) CHMMETPUH (PUTYp, TPUMEHSTH JBH)KEHUS INIOCKOCTH B IPOCTEHIINX CIydasX.
- IIpuMeHsTh NOyuyeHHbIE 3HAHUS HA NMPAKTUKE — CTPOUTh MaTeMaTHUYECKHE MOJENU Ul 3a/1a4 pPeajbHOU
KU3HU U TPOBOJUTH COOTBETCTBYIOIIME BBIYMUCICHUS C NMPUMEHEHHEM MNOJ00US U TPUTOHOMETPUYECKUX
GyHKIMH (110JIb3YACH, T1Ie HEOOXOAUMO, KaIbKYJISITOPOM).


https://uchi.ru/
https://www.yaklass.ru/
https://fincult.info/teaching/metodicheskie-materialy/
https://resh.edu.ru/subject/12/5/

TEMATUYECKOE NJTAHUPOBAHUE YYEBHOI'O KYPCA
(MO roOAAM OBYYEHNA)
7 knacc (He MeHee 68 4)



Ha3Banmne OcHoBHoe coaep:xxkanue | OcCHOBHBbIE BUABI | DJIEKTPOHHbIE JlocTH:KeHNe JIMYHOCTHBIX
paszzaena(TemMbl) NAeATeJIbHOCTH o0pa3oBaTe/bHble | pe3yJbTATOB B paMKax
Kypca(4HucJI0 4acoB) o0yuyarmuxcst pecypchl peajmn3anuu MOIYJIs
«IIKoIBbHBIN YPOK»
pabouei NPOrpamMMmblI
Bocnuranus (mo
pasaeaam)
[Ipocretimmue [Ipocretimmue dopmynupoBate  ocHoBHBIC | 1.IludpoBbie WHUIUUPOBAHUE u
reOMETPUUYECKHE reOMEeTPUUYECKHE MIOHSTHS U ONIPEACIICHUSI. o0pa3zoBaTenbHbIE MOJJIEPIKKA
burypsl O0OBEKTHI: To4kH, | Pacno3naBath m3yuennsie | pecypcel  (LJOP) K | ucciemoBarenbckoi
U UX CBOMCTBA. MpsIMbIE, Iy4d U r€OMETPUYECKUE burypsl, | yueOHHKAM JESATEILHOCTH IIKOJIbHUKOB
N3mepenue VIbl, MHOTOYTOJBHHK, | OTIPEAENSATh MX B3aUMHOE | M3/1aTeJIbCTBA B paMKax peali3allud HUMH
FEOMETPUYECKUX JIOMaHasl. pacIooXKeHueE, "Muemo3uHa" WHIUBUYaTbHBIX u
BEJIMYMH CMmexHble U | BBIIOJMHATH ~ 4epT&X IO | MPEACTaBlIeHbl  Ha | TPYIIIOBBIX
(14 4) BEPTHKAIBHBIC YTIIBI. YCIIOBUIO 3aJIa4H. caiite http://school- | ucciemoBarenbCKux
Paborta ¢ mpocteitmmmu | [IpoBoauth npocreiimue | collection.edu.ru/ MIPOCKTOB, 9TO JacT
YepTeKaMHU. MOCTPOEHUS C TOMOIIIBIO 2. www.math.ru. LIKOJIbHUKAM BO3MOXKHOCTh
N3MepeHne JNUMHEHHBIX W | MUPKYJIS U JTUHEUKHU. Hurepner - | mpuoOpecTn HaBBIK
YIJIOBBIX W3mepsaTs  JIHMHEHHBIE W | NOAJEPXKKA CaMOCTOATEIILHOTO
BEJIMYMH,  BBIYHMCIICHHUE | YIJIOBbIC BEJIMUMHBI | yUUTenei pelIeHns  TeOopeTHYeCKOn
OTPE3KOB U reOMETPUUYECKUX U | MAaTEMAaTHUKH, MPOOJIEMEI, HaBBIK
YTJIOB. MPAKTHYECKUX OOBEKTOB. MaTepuaibl JUISL | TEHEPUPOBAHUS u
Ilepumerp m mnowazns | Onpenendars  «Ha  IJIa3» | YPOKOB, oopmienuss coOCTBEHHBIX
buryp,  COCTaBJICHHBIX | pa3Mephl peasbHBIX | oUIuaIbHBIE uzei, HaBBIK
U3 MPSIMOYTOJILHUKOB 00BEKTOB, MPOBOJIUTH | JIOKYMEHTHI YBaXXUTEJIHHOTO OTHOILIEHUS
rpyOyIo OLIEHKY UX pa3MepoB. | MuHUCTEpCTBA K Yy>KUM uzesm,
Pemate 3a/1auu Ha | oOpa3zoBaHUs U | opOpMIICHHBIM B paborax
BBIUMCJICHHE JUIMH OTPE3KOB | HAyKH, JPYTHUX, HaBBIK MTyOJIUYHOTO
u HEO0OXOTUMBIC B | BBICTYIUICHUS nepen
BEJIMYMH YTJIOB. pabore. ayJIuTOpuei,
Pemate 3amaun Ha B3auMHOE | 3. www.it-n.ru. apryMEHTHPOBAaHUSA  CBOEH
pacrojox)eHue Cerp  TBOPYECKHX | TOUKH 3PEHUSI.
TE€OMETPUUYECKUX PUTYDP. YUUTENEH.
[IpoBoauts knaccudukamuio | 4. www.etudes.ru.
YIJIOB, BEIYHUCIIATD MaremaTtuueckue
JIMHENHbIE u yrioBele | 3TIoabl. Ha  caiite
BEJINYUHBI, MIPOBOJIUTH | MPEICTABICHBI
HE00X0IUMbIe 3TIOJIBL,
JI0Ka3aTeNbHbIE BBITIOJIHEHHBIE c
paccyxIeHuUs. UCIIOJIb30BAaHUEM
3HAKOMUTBCS C HMCTOpUEH | COBPEMEHHOMN

pa3BUTHA T'€COMCTPHUU

KOMIbIOTEpHOU 3D-
rpauKu,



https://www.google.com/url?q=http://www.etudes.ru&sa=D&ust=1479863765609000&usg=AFQjCNH2YwA_vFteP3fKgc1jtkjwMS5wFQ
https://www.google.com/url?q=http://www.it-n.ru&sa=D&ust=1479863765608000&usg=AFQjCNEEuPWvK1HzkPjPMJvtmVDgy2DiFQ
https://www.google.com/url?q=http://www.math.ru&sa=D&ust=1479863765607000&usg=AFQjCNGFal4WG_wXtMB1swJcqUNbP98ZBQ
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&ust=1479863765607000&usg=AFQjCNHZQLUy2vgqv5oUxMnlUECnkLexrg
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&ust=1479863765607000&usg=AFQjCNHZQLUy2vgqv5oUxMnlUECnkLexrg



https://www.google.com/url?q=http://www.college.ru/mathematics&sa=D&ust=1479863765610000&usg=AFQjCNHz4X0ElW7lRIeX5dYGMpcRYdG8sw
https://www.google.com/url?q=http://www.golovolomka.hobby.ru&sa=D&ust=1479863765610000&usg=AFQjCNEj9FOPsgDcvvGnHBfDxc0B_7sPfQ
https://www.google.com/url?q=http://www.problems.ru&sa=D&ust=1479863765609000&usg=AFQjCNH_Pw6cMvgYFelIM_b8HF0WzXg5Nw

PABO4YASA MNPOrPAMMA
YYEBHOTI'O KYPCA «BEPOATHOCTDBb U CTATUCTHUKA». 7-9 KIIACCbI

HEJIX U3YYEHUSA YYEBHOI'O KYPCA

B coBpemeHHOM 1IM(POBOM MHpE BEPOSITHOCTh U CTATUCTUKA MPHOOPETAIOT BCE OOJIBIIYIO 3HAYUMOCTb, KaK C
TOYKH 3pPEHHs NPAKTUYECKUX TPWIOKEHUH, TaK M HMX pPOJIM B OOpa3OBaHWH, HEOOXOIUMOM KaXIOMY
yenoBeKy. Bospactaer uumcno mnpodeccuil, mpu OBIAAEHUU KOTOPBIMH TpebOyercs Xopomiass ©a3oBas
MOJITOTOBKA B 00JIACTH BEPOATHOCTH M CTATUCTHKH, TaKas MOATOTOBKA BayKHA JUTSI TPOAOIDKEHHS 00pa3oBaHuUs
U JUIs1 yCTIEUIHOM npodeccuOHaIbHON Kapbephl.

Kaxaplif yenoBek MOCTOSHHO NPUHHMMAET pEIIEHUS Ha OCHOBE MMEIOIIMXCS y HEro MAaHHbIX. A Juis
00OCHOBAHHOTO MPUHATHS PELICHUS B YCIOBUAX HEIOCTATKA MM M30BITKA MH(OpMAIMU HEOOXOIUMO B TOM
quciie XOpouio cOPMUPOBAHHOE BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIIJICHHE.

VMIMeHHO TO3TOMY OCTpPO BCTajlla HEOOXOIUMOCTh CPOPMHUPOBATH Yy O0OydaromMXcsl (YHKLIHOHAIbHYIO
IPaMOTHOCTb, BKJIIOYAIOIIYI0 B c€0sl B Ka4eCTBE HEOTHEMJIEMOW COCTaBISAIOLIEH yYMEHHE BOCHPUHUMATh U
KPUTUYECKH aHAIM3UPOBAaTh HMH(POPMALMIO, TPEACTABICHHYI0 B pas3IMYHBIX (QOpMax, I[OHUMATh
BEPOSTHOCTHBIN XapaKTep MHOIMX peajbHBIX IPOLECCOB U 3aBUCUMOCTEH, MPOU3BOAUTH MPOCTEHIINE
BEPOSATHOCTHbIE pacuéThl. 3HAKOMCTBO C OCHOBHBIMU MPUHIMIIAMU cOOpa, aHaIu3a U MPeICTaBICHHs TaHHbIX
W3 pasNuyHBIX cep Ku3HM 00IIecTBa M TOCyJapcTBa MpHOOMIAET OOyYarommxcsi K OOIEeCTBEHHBIM
uHTepecaM. M3yyeHne oCHOB KOMOMHATOPUKH Pa3BUBAET HABBIKM OpraHM3allMy nepedopa U nmojcuéra yucia
BapHaHTOB, B TOM YHWCJE, B MPHUKIATHBIX 33JadaX. 3HAKOMCTBO C OCHOBaMHM TeOpUHU TrpadoB cO30aET
MaTeMaTHYecKuil (QyHAaMeHT Ui (GOpMUpPOBaHMsS KOMIETEHIMH B oOiacté MHGOPMATHKU M LUPPOBBIX
TexHoioruil. IloMuMo 3TOro, Mpu M3y4EHHWU CTATUCTHKU U BEPOSITHOCTH OOOralllalOTCsl IMPEACTaBICHUS
yUalIuxcsi 0 COBPEMEHHOM KapTHHE MHpa U METOJax €ro uccienoBaHus, (GOpMHPYETCs MOHHUMAHUE POJIU
CTaTUCTUKU KAaK MCTOYHHKA COIMAJIBbHO 3HAUMMOM MH(OpPMALMK U 3aKJIa/IbIBAIOTCS OCHOBBI BEPOSITHOCTHOIO
MBIILUICHHUS.

B cooTBeTcTBUU € JAHHBIMU LIENIIMU B CTPYKTYpPE MPOrpaMMbl yueOHOro Kypca «BeposTHOCTb U CTaTUCTHKA
OCHOBHOM IIIKOJIBI BBIJIEJICHBI CIEAYIOIUE COAEPKATEIbHO-METOINYECKUE JTMHHUHU:

«IIpencraBneHue NaHHBIX M ONHMcCATEIbHAas CTAaTUCTHKa»; «BeposSTHOCTBY; «neMEeHThl KOMOWHATOPHUKNY;
«BBenenue B Teopuio rpaosy.

Copnepxxanne nuHuu «lIpencraBieHne MAaHHBIX M ONMCATENbHAs CTAaTUCTUKA» CIYKUT OCHOBOM JUIsSt
¢dbopMHpOBaHUS HABBIKOB pabOThl ¢ MH(OpPMaLMe: OT 4YTeHUs M MHTepIpeTauud HHQOpMaLu,
NPECTaBJICHHOW B TaONWIlaX, HA AMarpamMmax u rpadukax 1o cOopa, MpeacTaBlIeHUS W aHAIN3a JAHHBIX C
UCTOJIb30BAaHUEM CTaTUCTHYECKUX XapaKTepUCTHK CpelHUX U paccenBaHus. Paboras ¢ JaHHBIMH,
oOydJaroluecst yd4arcsi CUYUTHIBATh W WHTEPIPETHPOBATH JaHHBIC, BBIABHTaTh, apryMEHTHPOBATH W
KPUTHUKOBATh MPOCTEHIINE THUMOTE3bl, Pa3MBIIUIATE HaJX (PAaKTOpaMM, BBI3BIBAIOLUIMMU H3MEHUUBOCThH, U
OLICHMBATh UX BIIMSHUE HA pacCCMAaTPUBAEMBbIE€ BETMUUHBI U ITPOLIECCHI.

WMHTYyUTHBHOE NPEICTaBICHHUE O CIy4YaliHONM M3MEHUMBOCTH, MCCIENOBAHUE 3aKOHOMEPHOCTEW M TEHIECHLUMN
CTaHOBUTCSI MOTUBHPYIOLIEH OCHOBOU JUIsl U3yYEHHsI TEOPUU BEPOSATHOCTEN. bosbIioe 3HaYeHUE 3/1eCh UMEIOT
IIPAKTUYECKHE 3aJJaHUs], B YACTHOCTH OIBITHI C KIIACCUYECKUMU BEPOSATHOCTHBIMU MOJEIISIMHU.

[ToHsATHE BEPOSTHOCTH BBOJUTCS KaK Mepa IMpaBAONOAoOHs ciydaiiHoro coObitus. Ilpym m3ydeHum Kypca
oOyyaromuecs: 3HAKOMATCS C MPOCTEHIIMMM METOJaMM BBIUYMCIIEHUS BEPOSTHOCTEH B CllydalHBIX
AKCIEPUMEHTAaX C PaBHOBO3MOXKHBIMH  JJIEMEHTAapHbIMM  HMCXOJaMH, BEPOATHOCTHBIMH  3aKOHaMH,
MO3BOJISIIOIIMMH CTaBUTh M pellath OoJjiee CIOXKHBIE 337aul. B Kypc BXOAST HayalbHbIE MPEICTABICHHS O
CJIy4alHbIX BEJIMUYMHAX, UX YUCJIOBBIX XapaKTepPUCTHUKAX.

Taxke B paMKax 3TOro Kypca OCYLIECTBISIETCS 3HAKOMCTBO OOYYaroIIUMXCsS C MHOXKECTBAMH M OCHOBHBIMHU
onepanysMi HaJl MHOXECTBAMM, pacCMaTpUBAIOTCA MPUMEpPHI MPUMEHEHHUs IS PELeHUs 3ajad, a TaKKe
UCIIOJIb30BaHUs B IPYTHX MaTeMAaTHYECKUX Kypcax M yueOHbIX IpeaMeTax.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

B 7—9 xiaccax wusywaerca Kypc «BeposSTHOCTP M CTAaTUCTHKa», B KOTOPBIM BXOIAT PAa3AEibl:
«IIpencraBneHue NaHHBIX M ONHMCATEIbHAas CTAaTUCTHKa»; «BeposSTHOCTBY; «neMEeHThl KOMOMHATOPHUKNY;


https://www.google.com/url?q=http://www.edu.ru&sa=D&ust=1479863765614000&usg=AFQjCNF4gdBY665ycj0NmhDjx_q2xTQdrw
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«BBenenue B Teopuio rpaoBy.
Ha u3yuenue ganHoro xKypca oTBOAMT 1 yueOHBIN Yac B HEJENIO B TEUCHUE KaXKIOTO rofa 00ydeHHUs, BCETO
102 yueOHBIX yaca.

COJAEP)KAHUE YYEBHOI'O KYPCA (I1O 'OJAM OBYYEHMU)

7 knace

[IpencraBienue NaHHBIX B BUJE TaONHII, JUarpamm, rpagukoB. 3anojHeHHe TaOIHIl, YTEHHE U MTOCTPOCHHE
auarpamMMm (CTOJIOMKOBBIX (CTONIOUYATHIX) U KPYTOBBIX). UTeHHE TpauKOB peanbHbIX MpoieccoB. V3pneuenue
nH(bOpMallMu U3 AUarpaMM U TabJIUL, UCIIOIb30BAaHUE U UHTEPIIPETALIUs JaHHbBIX.

OnucatenpHasi CTAaTHCTUKA: CpeAHee apupMeTHyeckoe, MeauaHa, pa3Max, HauOoJjblllee M HaUMEHbIIee
3HaYeHHsI Habopa YHCIOBBIX TaHHBIX. [I[puMepsl city4yaiiHON N3MEHYUBOCTH.

Criy4aliHbpIi SKCIIEPUMEHT (OMBIT) U CilydaifHoe coObITHE. BeposTHOCTh M yacToTa. Pojb MajJoBEpOSATHBIX U
MPAKTHUECKU JOCTOBEPHBIX COOBITHH B HpuUpojie M B odOmecTBe. MoHeTa M WrpajibHas KOCTb B TEOpUHU
BEPOSTHOCTEM.

I'pad, Bepmmna, pedbpo. Crenens BepmuHbl. Yucno pédep u cymMMmapHas cTeneHb BepuuH. [Ipencrasienue o
ceszHocTH rpada. Lemu m mmkiel. Ilytn B rpadax. O6xon rpada (DitnepoB myts). IIpencraBnenue o6
opueHTHpoBaHHOM rpade. Pemenune 3amay c moMmorrso rpados.

8 ki1ace
[IpencraBinenne MaHHBIX B BUAEC TaOmull, auarpamm, rpagukoB. MHOXECTBO, JJIEMEHT MHOXECTBA,
IIOJMHOKECTBO. Oneparuu HaJ, MHOXXECTBaAMHU: OOBEIMHEHHUE, TepecedeHue, aononHeHne. CBoiCTBa

olnepalMi HaJ MHOXECTBAMU: IIEPEMECTUTEIBHOE, COYETATEIbHOE, pPACIPEACIUTEIbHOE, BKIIOYCHUS.
Hcnonb3oBanue rpaduiecKkoro rnpeacTaBieHusi MHOXKECTB JIIsl OMUCAHMSI peabHbIX

IIPOLIECCOB U SBJICHUM, IIPU PELICHUHU 3a/1a4.

N3mepenne paccenBaHus AaHHBIX. Jlucrepcust U cTaHAAPTHOE OTKJIOHEHHE YMCIIOBBIX Habopos. [uarpamma
pacceuBaHusl.

DneMeHTapHble COOBITUS cilydailHOro omblTa. CiydaiiHble coObITHs. BepositHocTH coObITHIL. ONBITHI €
PaBHOBO3MOXHBIMH 3JIeMEHTapHBIMU COOBITUSIMHU. CirydaiiHblil BbIOOp. CBSI3b MEXIy MaJOBEPOSTHBIMH U
MPAKTHUECKU TOCTOBEPHBIMU COOBITUSIMU B IPUPO/IE, OOILIECTBE U HAYKE.

HepeBo. CBoONMCTBa JE€pEBbEB: €IMHCTBEHHOCTb ITyTH, CYLIECTBOBAHME BHUCSYEH BEPUIMHBI, CBS3b MEXIY
YUCIOM BepwMH U 4yucioMm pébep. [lpaBuno ymHoxeHus. Pemienune 3amau ¢ momombio Tpados.
[TpotuBONONOXKHBIE COObITHA. uarpamma Jitnepa. OObeanHeHHE U NepeceueHue coobIThii. HecoBMecTHbIe
coObITus. Dopmyna cloxKeHHsI BEpOSITHOCTEH. Y ciloBHas BeposTHOCTh. [IpaBuio ymHoxxenusi. HesaBucumblie
cobbiTus. [IpencraBneHue sKkcrepuMEHTa B BHJE JepeBa. Perienue 3a1a4d Ha HaX0XJIEHHE BEPOSTHOCTEH ¢
MMOMOUIBIO IEPEBa CIYYAHOTO SKCIIEPUMEHTA, AUarpaMm Diliiepa.

9 ki1ace

[IpencraBieHue AaHHBIX B BHJAE Tabiui, auarpamM, TpadUKOB, HHTEpIpETaLus JaHHBIX. UTeHHe U
MOCTPOEHUE TabIuL], TuarpamMm, rpauKoB MO PeabHBIM JaHHBIM.

ITepectanoBku u ¢akropuan. Couetanus U yuciao couyertanuid. TpeyrombHuk Ilackans. Pemenue 3amau c
HCIOJIb30BaHUEM KOMOUHATOPUKH.

I'eomerpuueckast BeposTHOCTh. CiydaifHbIN BBIOOP TOUKH W3 (DPUTYPHI HA IUIOCKOCTH, U3 OTpe3Ka U U3 AyTU
OKPY’KHOCTH.

Hcneiranne. Yenex n Heypaua. Cepust ucnblTaHuil 10 nepBoro ycmexa. Cepus ucnblTaHuid bepHymu.
BepositHocTH coObITHI B cepuu ucnibITaHui beprymu.

CnyuaiiHast BelIMUMHA U paclpesiesieHre BeposiTHocTel. MaTemarndyeckoe oxunanne u gucnepcus. [Ipumepsl
MaTe€MaTHYeCKOr0 OKMJAHUS KaK TEOPETHYECKOTO CPEAHEr0 3HAYEHHs BEIWYMHBL. MareMaTtndeckoe
OKUJAHHUE U AUCIIEPCHS CITyYallHOW BETMYMHBI

«YHCIIO YCIIEXOB B CEPUM MCHBITAHUNA bepHymm.

[TonsiTHE O 3aKOHE OONBIINX yKcen. M3MepeHre BepoaTHOCTEH ¢ MOMOIIbIO YacToT. Poib M 3HaUeHHe 3aKoHa
OOJBIITNX YHCEN B IPUPOJC W OOIIECTBE.


https://www.google.com/url?q=http://www.legion.ru&sa=D&ust=1479863765614000&usg=AFQjCNGzH0tw-9c24PjoxmdgnOo4D7z8VA

IIJIAHUPYEMBIE ITPEJMETHBIE PE3YJIbTATHI OCBOEHUSI PABOYEN ITPOI'PAMMBI
KYPCA (I10 'OJAM OBYYEHMUA)

IIpenMeTHBIE pe3yapTaThl OCBOEHUS Kypca «BeposSTHOCTh M CTaTUCTHKA» B 7—9 Kilaccax XapaKTepU3yHTCs
CJIEIyIOIIMMH YMEHUSMH.

7 knace

-UurtaTh uHpOpPMAlLMIO, TNPEJICTaBICHHYI0 B TaONUIAX, Ha JUarpamMMmax; IMpeACTaBIIATh JAHHbIE B BUJIE
TabJIML, CTPOUTDH JUarpamMmbl (CTOIOHMKOBBIE (CTOIOUATHIE) U KPYTOBbIE) 10 MacCUBaM 3HaUEHUH.
-OnuceiBaTh M HMHTEPIPETUPOBATH peajibHbIE YHCIOBBIC JaHHBIC, IpEACTaBICHHbIE B TaliMIax, Ha
auarpaMmax, rpapukax.

- Hcnonp3oBaTh A ONMCaHMSA JAHHBIX CTATUCTUYECKHE XapaKTEPUCTHKHU: CpeaHee apupMeTHdeckoe,
MeraHa, Haubosblllee 1 HauMEeHblIee 3HaUeHus, pa3max.

- VMerp mpencTaBieHHE O CIy4allHOH W3MEHYMBOCTH Ha IMpUMEpax IeH, (QU3HMYECKUX BETUYHUH,
AHTPOTIOMETPUUYECKUX JIAaHHBIX; UMETh MPEACTABIEHUE O CTATUCTUYECKOW YCTONYMBOCTH.

8 kuacc

- H3Bnekats U mpeoOpa3oBbIBaTH MHPOPMAIUIO, MPEACTABICHHYIO B BHJE TaOJMII, AUArpaMm, TpaduKoB;
MIPEJICTaBIIATh JaHHbIE B BUJIE TaOJIMII, JUarpamMmm, rpadukos.

- OnuceiBaTh JaHHBIC C MOMOIIBIO CTATUCTHUYECKUX TOKa3aTeNeil: CpeHNX 3HAYCHW W MEp pacCceuBaHUS
(pa3max, Tucriepcus U CTaHAapTHOE OTKJIIOHEHHE).

- HaxoauTh 4acTOThl YMCIIOBBIX 3HAYEHHUH U YaCTOTHI COOBITHI, B TOM YHCIIE MO Pe3yJabTaTaM U3MEpPEHUH H
HaOJIFO JEHNIA.

- HaxoauTth BEpOSITHOCTH CIIy4YaiHBIX COOBITUI B OMBITAX, 3HAs BEPOSTHOCTH DJIEMEHTAPHBIX COOBITHIA, B TOM
YHCJIC B OIIBITaX C paBHOBO3MOXHBIMU 3JICMCHTApPHBIMU COOBITUSMU.

-Mcnonp3oBaTh rpaduueckue MOACTH: JEPEBO CIY4YalHOTO SKCIIEPHUMEHTa, AWAarpaMMbl Diliepa, ducioBas
npsiMas.

- OmnepupoBaTh MOHSATUSMHU: MHOXECTBO, IOJMHOXKECTBO; BBITIONHATh ONEpAllMU HaJ MHOXKECTBaMHU:
oOBeIMHEHUE, TIepEeCeUYCHHE, JOIOJNIHEHUE,; TEPEUYUCIIATh JJIEMEHTH MHOXECTB, TNPUMEHSITh CBOWCTBA
MHOJKECTB.

- Ucnonw3oBaTth rpa(bnquI(oe MpEaACTAaBJIICHUE MHOKCCTB U CBsI3el MCXKIY HUMU IJId OIMMMCaHUsA IMPOLCCCOB U
SIBIIGHUH, B TOM YHCJIE TIPU PEIICHUU 3a]1a4 U3 IPYTUX yUYeOHBIX MPEAMETOB U KypCOB.

9 knace

- W3Bnekats 1 npeoOpa3oBbIBaTh HHGOPMAIIHUIO, TTPEACTABICHHYIO B PA3IMYHBIX UCTOYHUKAX B BUJIE TAOJHII,
auarpamm, rpadukoB; MPeACTaBIsATh JaHHBIC B BHJIE TAOIUIL, TUarpamm, rpauKos.

- Pemath 3amaun OpraHM30BaHHBIM TEPEOOPOM BAPHUAHTOB, & TAKXKE C HCIIOJH30BAHUEM KOMOMHATOPHBIX
MPaBWJI U METOJIOB.

- Mcnonb30BaTh OonMcaTEIbHbIE XapaKTEPUCTUKH JIJII MAaCCUBOB YHUCJIOBBIX JIAHHBIX, B TOM YHUCJIE CPEIHHUE
3HAYEHUSI U MEPBI PACCEUBAHUS.

- HaxonuTth 9acToThl 3HaUYE€HUN M YaCTOTHI COOBITHSA, B TOM YHCJIE TOJB3YSICh pe3yJbTaTaMU TMPOBEIEHHBIX
WU3MEpPEHUI 1 HaOII0ICHUH.

- HaxomuTe BEpOATHOCTH CIydYalHBIX COOBITHH B H3YyYCHHBIX ONBITaX, B TOM UYHCJIE B OIBITaX C
PaBHOBO3MOXKHBIMHU DJJIEMEHTAPHBIMU COOBITHUSIMU, B CEpUSX HCHBITAHUN 10 TEPBOTO yCIeXa, B CEpUiX
ucnblTaHuil bepHysu.

- IMeTh npencraBieHue O CIy4aiiHOM BEJIMYMHE U O PACIIPEAEIEHUH BEPOSITHOCTEN.

- Nmetp mpencraBieHrne O 3aKOHE OOJBIIMX YHUCEN KaK O TPOSBICHUM 3aKOHOMEPHOCTH B CIIyYailHOU
W3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIINX YHCEN B IPUPOJIE U 001l
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TEMATHYECKOE IINIAHUPOBAHUE YYEBHOT' O KYPCA
(IO TOJAM OBYYEHMUSI)
7  kjaacc (He meHee 34 4)
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HasBanmue OcHoBHOE cogep:kanue Xapakrepucruka DJICKTPOHHBIE JocTHxeHne JUYHOCTHBIX
pasaeJa(TemMbl) AeATeTbHOCTH o0pa3oBaTe/ibHbIe | pe3yJIbTATOB B pPaMKax
(4uCy10 YacoB) o0yuarouuxcst pecypchl peaau3anuu MOAYJIs
«IIKOJIBbHBIN YPOK»
pabouei NMPOrpamMMmblI
Bocnuranus (mo
pasnejiam
[IpencraBnenue [IpencraBnenne  panHbix B | OcBauBath  cmnocoOsl | 1.MHTepHeT-mKONa | * YCTaHOBJICHUE
JTAaHHBIX TabIUIAX. [TpakTuueckue | mpeacTaBiICHUs calt JIOBEPHUTEIBHBIX
(74) BBIYHUCIICHUSI 1O TaOJIMYHBIM | CTATUCTUYECKHUX www.IIpocBemienn | oTHomEeHUM MEeX1y
JTAHHBIM. W3Bneuenue U | JaHHBIX M YHCJIOBBIX | €.rU. YUUTEIEM " ero
MHTEpIIpeTalus TaOJIMYHBIX | MacCUBOB ¢ moMolbio | 2.Caiir www.talant | yueHukamu,
nannblx. [Ipaktuyeckas paborta | Tabnuu U guarpamm ¢ | Perm.ru. CIIOCOOCTBYIOIINX
«Tabnuupn». HCIIOJIB30BAaHUEM 3.school- ITO3UTUBHOMY BOCIIPHUSATHIO
I'paduueckoe mpezncTaBieHUE | aKTyalbHbIX M BaxHBIX | collection.edu.ru yyaluMucs TpeOoBaHUN U
JaHHBIX B BHIE KPYTOBBIX, | JAHHBIX pocko yUUTEs,
CTOJIOMKOBBIX  (cTONOYATHIX) | HeMorpaduyeckue IIPUBJICUYEHUIO nux
arpamm. Urenue U | JaHHbIE, MPOU3BOJCTBO BHHUMaHusl K 00cCyXJaeMoii
IIOCTPOEHHUE JarpaMM. | MPOMBIIUIEHHON u Ha ypoke uH(popMaluy,
[Ipumepsl  gemorpaduyecKkux | CelbCKOX03SICTBEHHOMN AKTUBU3ALUU 150,
JMarpamMmm. [IpakTuyeckas | mpoayKIHUH, MI03HABATEJIbHOM
pabota «JlmarpaMmMbI» 00111eCTBEHHBIC u JIESITENIbHOCTH;
HPUPOHBIE SABJICHUSA). . no0yx/ieHue
Wzydath METO/IbI IIKOJIbHUKOB CO0JII0/1aTh Ha
paboThl ¢ TaOIUYHBIMU ypoke OO0IIenpUHSATHIC
" rpadu4ecKuMu HOPMBI MTOBEICHMS,
IpeCTaBICHUAMHI npaBuia  oOmIEHUS  CO
JQHHBIX C IIOMOUIBIO CTapmiMMH  (YUUTENsIMU) U
IU(POBBIX PECYPCOB B CBEpCTHUKAMU
Xoze IIPaKTUYECKHUX (LLIKOTBHUKAMM),
pabot IIPUHLIAIIBI yueOHoI
JICTIATUTHHEI u
caMOOpraHu3aluu:
coluroieHne u
aKTyanu3anus [TpaBun
MOBE/ICHUSl y4YalIUuXcs Ha
YPOKe;
OmnucarenbHas UYucnosele Habopbl. Cpennee | OcBauBare  noHstus: | 1.MHTepHeT-mKoNa | * IpUBJICYCHHE
CTaTUCTHKA apupmMeTHIecKoe. YHUCIOBOM HabOp, Mepa | calT BHUMAaHHS IIKOJBHUKOB K
(8u) MenuaHa 4uclIOBOro Habopa. | IeHTpaIbHON www.IIpocBelieHn | IEeHHOCTHOMY acIeKTy
Y cTOWYMBOCTD MEMAHBI. TEHJCHIIUU (mepa | e.ru. U3y4aeMbIX Ha  ypoOKax

IIpakTueckas
«CpenHue 3HaUYEHUAY.

pabora

IIEHTpa), B TOM YHCIE
cpenHee

2.Cait www.talant
Perm ru.

SIBJICHUH, OpraHM3alus WX
paboThl C IIOJIy4aeMOW Ha
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IIpunoxenune

MarepuaibHO-TeXHHYECKOE 00ecrieuyeHne 00pa3oBaTeIbHOTO Mpoecca

JlutepaTypa 1Jisi npenogaBaTes:
JI. M. YepHokumxHIKOBa. HecranmapTabie ypoku. Marematuka. 5 — 10 xiracc: YueOHo-MeToaudeckoe nmocoouero — M.: APKTH, 2010. — 112
c.
B. W. Perxuk. 30 000 ypokoB Marematuku: K. ayist yuurensa. — M.: [Ipocsemenue, 2009. — 288 c.
B.U. XKoxos, JI.b. KpaiineBa. Kontposbhbie paboTs! s ydanmxcss M.: Maemosuna, 2010 r
B.1. XXoxoB. MaremaTtnueckue AUKTaHTHI, 5 kinacc. — M: Pocman — Ipecc, 2004 r.
CamocTosTenbHbIE U KOHTPOJIBHBIE PabOThI MO0 MaTeMatuke s 5 kinacca / Epmosa A. I1., 'omo6oponsko B. B. — M.: Unekca — 2008.
Brruucnsem 6e3 ommbok. PaboTs! ¢ camonpoBepkoii s yuanuxcest 5-6 kinaccos/ C. C. MunaeBa — M.: U3n-Bo «Ok3amen», 2011.
YcTHBIE TPOBEPOUHBIE U 3aU€THBIC pabOTHI MO MaTeMaTuke /i 5-6 kinacco/ EpmoBa A. I1., 'onoGopoasko B. B. — M. Unekca, 2008.
KonTponbpHO-u3MepuTensabie MaTepuaisl. Maremaruka. 5 kiacc/ Coct.J1. I1. ITomosa. 2011.
KoHTponbHbIE 1 caMOCTOSTENNbHBIE padOThI 110 MaTeMaTuke K yaeOHuky A.I'. Mep3msak «Martematuka. 5 kiaace»/ M. A. [TonoB — M.: Uzn-

BO «DOx3amen», 2009.

. Marematuka. 5-7 knaccol: Tabnunsi-TpeHaxkepbl/ C. B. Tokapes — Boarorpan: Yuurens, 2009.

Jlurepartypa s ydamuxcs:

. OHnuknonenus. S mo3naro mup. Benukue yuensie. — M.: OO0 «U3parensctBo ACTy», 2003. — 398 c.

Ouuuknonenud. S noznato mup. Marematuka. — M.: OOO «M3gatensctBo ACT», 2003. — 408 c.

J. B. Knumenuenko 3aga4uu o MateMaTuke Juis Jirooo3HarenbHbIx. — M., [Ipocsemenuey», 2007. — 256 c.

ANTOPUTMBI — KJIIOY K PEIICHUIO 33134 1o Matematuke . Kaura muis yuamuxces 5-6 kinaccos/ XK. H. Muxaiinosa — M.: [Ipocsemenue, 2009.
Marematuka B cTUXax: 3a/1a4M, CKa3ku, pudmoBanHble npaBuia. 5-11 knacesl/ O. B. Ilanumesa — Boirorpaa: Yuurens, 2009.
Maremartuka. TecTbl 11t MPOMEKYTOYHOM aTTecTanuu yqamuxcs 5-6 kinaccon/ Jisicenko @. @. — PocroB-Ha-gony: Jlernon, 2008.
@®opMHUpOBaHUE BHIYMCIUTENIBHBIX HABBIKOB HA YpOKax MaTteMatuku. 5-9 kinaccel/XnesHiok H. H., iBanosa M. B. — M.: Unekca, 2010.

Ilepeuens WEB-caliToB /151 JONOJHUTEILHOT0 00pa30BaHusl M0 MPeAMETY:


https://www.google.com/url?q=http://www.legion.ru&sa=D&ust=1479863765614000&usg=AFQjCNGzH0tw-9c24PjoxmdgnOo4D7z8VA
https://www.google.com/url?q=http://www.edu.ru&sa=D&ust=1479863765614000&usg=AFQjCNF4gdBY665ycj0NmhDjx_q2xTQdrw

. MunucrepctBo obpasoBanust PO:  http://www.informika.ru/; http:/www.ed.gov.ru/

. ®enepanpHbIi mopTan «Poccuiickoe oOpazoBanuey : http:/edu.ru/

. Poccuiickuii 06meodpazoBatenbHbplid moptai: http://www.school.edu.ru

. Enunas xomnexuus mudpoBsix 00pa3oBaTesbHBIX pecypcoB: http://school-collection.edu.ru

denepanbHbI HHCTUTYT NEIarornyeckux u3mepenuii: http:/ www.fipi.ru/

. O6pazoBarenbHble pecypchl MHTepHeTa - MaTemaruka. http:// www.alleng.ru/edu/math.htm

TectupoBanue online: 5 - 11 knacesr:  http://www.kokch.kts.ru/cdo/

[lenarornueckast Mactepckasi, ypoku B MIHTepHeT u MHOTOE Apyroe:  http://teacher.fio.ru/

© © N oY A W N H

Hogsie TexHonmornu B oOpazoBanuu:  http://edu.secna.ru/main/
10. [TyTeBoautens «B Mupe Haykm» AJ MIKOJILHUKOB: http://www.uic.ssu.samara.ru/nauka/
11. Bcé s yué6sr: http:/ www.studfiles.ru

TexHnuyeckue cpeacrsa o0y4eHust
1. Kommbrotep.
2. MynpTUMENHanpoeKTop.

3. DKpaH (Ha WITaTUBE UM HABECHOM).


http://www.studfiles.ru/
http://www.uic.ssu.samara.ru/nauka/
http://edu.secna.ru/main/
http://teacher.fio.ru/
http://www.alleng.ru/edu/math.htm
http://www.fipi.ru/
http://school-collection.edu.ru/
http://www.school.edu.ru/
http://ege.edu.ru/
http://www.informika.ru/



https://www.google.com/url?q=http://www.etudes.ru&sa=D&ust=1479863765609000&usg=AFQjCNH2YwA_vFteP3fKgc1jtkjwMS5wFQ
https://www.google.com/url?q=http://www.it-n.ru&sa=D&ust=1479863765608000&usg=AFQjCNEEuPWvK1HzkPjPMJvtmVDgy2DiFQ
https://www.google.com/url?q=http://www.math.ru&sa=D&ust=1479863765607000&usg=AFQjCNGFal4WG_wXtMB1swJcqUNbP98ZBQ
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&ust=1479863765607000&usg=AFQjCNHZQLUy2vgqv5oUxMnlUECnkLexrg

	6 класс (не менее 170ч)
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