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PABOYME NPOI'PAMMBbI YYEBHBIX ITPEJIMETOB

OrnasiieHue

[losicHuTenbHas 3anucKa
1. comepkanue yaeOHOTO IpeIMETa;

2. MIaHUpYyEMbI€ PE3yJIbTaThl OCBOCHHS YIEOHOTO MPEMETA;

3. TeMaTUYecKoe IIaHUPOBAHUE C YKA3aHUEM KOJIMYECTBA aKaJeMUYECKUX YacoB,
OTBOJMMBIX Ha OCBOCHHE KaXKJIOM TEMbI y4eOHOI0 MpeIMeTa U BO3MOXKHOCTD
WCIIOJIL30BAHUS 110 ATOM TeME AIEKTPOHHBIX (LIM(PPOBBIX) 00pa30BaATEIBLHBIX PECYPCOB.



MNOACHUTEJIBHAA 3AIITMCKA

Pabouas mporpamMma mo maremaTuke Ajig oOydarommxcs 5—9 Kiaccos
paspaboTtaHa Ha ocHOBe (henepanpHON padouei mporpamMmmbel OOO. B nporpamme 1o
MaTeMaTHKe YYTEHBI HJIEU U MOJIOKEeHHsT KoHIenuuy pa3BuThs MaTeMaTU4ECKOTO
oOpazoBanus B Poccuiickoit denepanuu.

[IpenMeTrom MaTeMaTHKU SABISIOTCA (DyHIaMEHTAIbHbBIE CTPYKTYpPBI HAIIETO0 MUPA —
IPOCTPAHCTBEHHbIE (OPMBI M  KOJIMYECTBEHHBbIE OTHOIIEHHUA (OT MPOCTEHIIUX,
YCBAaMBAEMBIX B HENOCPEJACTBEHHOM OIIBITE, 10 JOCTATOYHO CIIOKHBIX, HEOOXOIUMBIX
JUIS pa3BUTHS HayYHBIX U MPUKJIAIHBIX Uzeil). MaTemaTnueckre 3HaHUS 00€CTIeYUBAIOT
NOHMMAHUE NPHUHIMIIOB YCTPOMCTBA W UCIHOJIb30BAHUS COBPEMEHHOM TEXHUKH,
BOCIIPUATHE W HHTEPIPETALMIO COLUAIBHOM, JKOHOMUYECKOMW, MOJIUTUYECKOU
uH(pOpMaIUK, AI0T BO3MOKHOCThH BBINOJHATH PACUETHI U COCTABISATH AJITOPUTMBI,
HAXOJUTh U IPUMEHATH (POPMYJIbI, BIAJETh MIPAKTUYECKUMU IPUEMAMU IT'€OMETPUUECKUX
U3MEPEHU M MOCTPOEHUM, YUTaTh MHPOPMALIMIO, MPEICTABICHHYIO B BUAE TaOJIHIL,
quarpaMM M TIpa@uKoOB, >KUTh B YCJIOBHUSAX HEONPEACIEHHOCTH W TOHHMATh
BEPOSITHOCTHBIN XapaKTep CIyYalHbIX COOBITUH.

N3yyenune maremMatuku GopMuUpyeT y 0OydaroIMuXcsd MaTEMaTUYECKUN CTHIIb
MBIILIEHUS, TPOABIISIIOLINICS B ONPEACIEHHBIX YMCTBEHHBIX HaBblKax. OOyuaromuecs
OCBaMBAIOT TAKWE MNPUEMBI M METOAbl MBIIUICHUS, KaK HMHAYKUHUS W JACTYyKIIHS,
000011IeHrEe U KOHKPETH3alus, aHAJIU3 U CHHTE3, KJacCu(PUKalus U CUCTEMaTU3ALIMS,
abctparupoBaHue U aHanorusi. O0bEKThl MATEMAaTUYECKUX YMO3aKIIOUEHHH, TpaBuiIa UxX

KOHCTPYMPOBAHHUS PACKPBIBAIOT MEXAHU3M JIOTUYECKHUX MMOCTPOEHUH, CIIOCOOCTBYIOT
BbIPA0OTKE YMEHHUS (POPMYITHPOBATH, OOOCHOBBIBATH U JI0KA3BIBATh CYKJICHUS, TEM
CaMbIM Pa3BHUBAIOT JIOTUYECKOE MbIlUIeHHE. V3yueHrne MaTteMaTuku oOecreunBaeT
(opMHpOBaHKE AIITOPUTMUYECKON KOMIIOHEHTBI MBIIIUIEHHUS] U BOCIIUTAHUE YMEHUI
NENUCTBOBAaTh MO 33JaHHBIM  QJITOPUTMaM, COBEPILIEHCTBOBATh HW3BECTHBIE H
KOHCTPYHpOBATh HOBBIE. B mpornecce penienus 3aaad — OCHOBOM y4eOHOM 1eITeIbHOCTH
Ha YpOKax MaTeMaTHKHU — Pa3BUBAIOTCS TBOPUYECKAS U IPUKIIAIHAS. CTOPOHBI MBIIILJICHUS.
OO0yueHne MaTeMaTuke Ja€T BO3MOKHOCTh Pa3BUBAaTh Y 00YYaIOLIUXCS TOUHYIO,
palMOHAIbHYI0O U MH(DOPMATUBHYIO peyb, YMEHHE OTOMpATh HamOoJiee MOAXOISIINE

A3BIKOBBIE, CHMBOJINYECKHE, TpaUUECKUe CPEACTBA AJI BBIPAKEHUS CYKICHUN U
HaIJITHOTO UX MIPEICTABIICHHUS.

[Ipy u3yuyeHUM MaTeMaTHKH OCYILIECTBISETCS OOIIee 3HAKOMCTBO C METOJaMU
MO3HAHUA JIEUCTBUTEIBLHOCTH, MPEICTABICHUSIMHA O NIPEIMETE U METOJIaX MaTEMAaTUKH,
UX OTJIMYMH OT METO/IOB IPYTUX €CTECTBEHHBIX M TYMAHUTAPHBIX HAYK, 00 0COOEHHOCTAX
NPUMEHEHUSI MAaTEMATUKH JIJISl PEILICHUs] HAyYHBIX M MPUKIAIHBIX 3a/1a4.



[IpuoputeTHbIMH LEASIMU OOy4YeHHs] MaTeMaTuke B 5-9 Kiaccax SBISIOTCS:

dbopMHpOBaHKE IEHTPATBHBIX MAaTEeMATHYECKUX MOHSATHH (YMCII0, BEIMYMHA,
reoMerpuyeckas Qurypa, nepeMeHHasi, BEpOSTHOCTb, (DYHKIIHMS), 0OeCIeYMBaIOIIUX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATHUYECKOTO 00pa30BaHus 00yUYarOIINXCS;

NoJIBeICHHEe OOYYaroMIMXCS Ha JOCTYIIHOM [IJIi HHUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaTeMaTUKU U OKPY>KAIOIIET0 MUpPA, MOHUMAaHUE MAaTEMaTUKH KaK 4acTu
o011e#l KyIbTyphl YEJIIOBEUECTBA,

pa3BUTHE MHTEIUICKTYalbHBIX M TBOPUYECKUX CIIOCOOHOCTEH 0O0ydaromuxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBIIUJICHUS,
UHTEpeca K U3YYCHHUIO MAaTEMaTUKU;

dbopmupoBaHrue (PYHKIIMOHANBHOM MaTEMaTUYECKOM TPaMOTHOCTH: YMEHHS
pacrno3HaBaTh MPOSBIECHUS MAaTEMATUYECKUX MOHSITUH, OOBEKTOB U 3aKOHOMEPHOCTEH
B pEANbHBIX JKU3HEHHBIX CHTYaIUSX U MPU U3YyYECHUH APYTUX y4EOHBIX MPEIMETOB,
IpPOSIBJICHUS] 3aBUCUMOCTEH UM 3aKOHOMEpPHOCTEH, (QOpMYIMpOBaTh HMX Ha S3bIKE
MaTeMaTHKd ¥ CO3[aBaTh MaTeMAaTUYeCKWE MOJIEIH, NPHUMEHATh OCBOCHHBIM
MaTeMaTHUYECKUW ammapaT JJid pelleHHs IPaKTHUKO-OPUEHTUPOBAaHHBIX — 3ajad,
UHTEPIIPETUPOBATH U OLICHUBATh ITOJTYYECHHBIE PE3YJIbTATHhI.

OcHOBHBIE TUHUH COJIEP KAHUS TPOTPaMMBI IO MaTeMaTHKe B 5—9 kiaccax: «Hucna
U BBIYHMCICHUSN», «Anredpa» («Airedpandeckue BbIpAKEHUS», «YpaBHEHUS U
HEpaBEHCTBaY), « DyHKIMN», «I'eomerpus» («I'eomerpuueckue pUrypsl 1 uX CBOMCTBaY,
«3Mepenne TeoMeTpUYECKUX BENIWYMHY»), «BeposTHOCTs W cratucTuka». JlaHHBIC
JVHUM Pa3BUBAIOTCS MapajlieNbHO, KaXKJas B COOTBETCTBUU C COOCTBEHHOM JIOTHMKOM,
OJIHAKO HE HE3aBUCUMO OHA OT APYTOM, a B TECHOM KOHTAKTE U B3aUMOJECHCTBUMU.

Copep:xaHue mporpaMMbl IO MaTeMaTuKe, paclpeaenéHHOe M0 TogaM 00y4YeHus,
CTPYKTYpUPOBAHO TaKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHIIUIHAILHBIM
BonpocaM  oOydaromigecss  OOpamlajuch  HEOJHOKPATHO,  YTOOBI  OBJIAJICHUE
MaTeMaTUYECKUMU TOHATHUSIMU U HaBbIKAMHU OCYIIECTBIISJIOCH IIOCJIEIOBATENIbHO U
NOCTYINATEIbHO, C COONIOACHUEM MPUHIMIA NPEEMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIOYAJIMCh B OOIIYI0 CHCTEMY MaTeMaTHYECKHX TMpEeACTaBICHUI 00ydaromuxcs,
paciupsis 1 yriryossis e€, o0pas3ys MpoyHble MHOKECTBEHHBIE CBA3H.

B cootBerctBun ¢ ®I'OC OO0 martemaTHKa sBIsieTC 00s3aTeIbHBIM yueOHBIM
IpeIMETOM Ha YpOBHE OCHOBHOTO o0miero oopasoBanus. B 5-9 knaccax matemaTuka
TPaIULIMOHHO U3y4aeTCsl B paMKax CIeAYIONINX Y4eOHBIX KYpCOB: B 5—6 Ki1accax — Kypca
«Marematukay», B /-9 kiaccax — KypcoB «Aunredpay, «l'eomerpusi», «BeposTHOCTh U
CTaTHCTUKAY.

OO1iee yMCIO YacoB, PEKOMEHIOBAHHBIX ISl M3Y4YEHMs] MaTeMaTHKH (0a30BbIi
YpOBEHb) Ha YPOBHE OCHOBHOTO 0Omero ooOpaszoBanusi, — 952 waca: B 5 kiacce —
170 wacos (5 gacoB B Hezeno), B 6 kitacce — 170 yacos (5 yacoB B Henenro), B 7 Kjacce —
204 yaca (6 yacoB B Hefeno), B 8 kiacce — 204 vaca (6 yacoB B HeZENI0), B 9 Kitacce —
204 gaca (6 yacoB B HEJIEJIO).



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI
ITO MATEMATHUKE HA YPOBHE OCHOBHOT'O OBIIEI'O OBPA30BAHUA

M3ydeHue MaTeMaTHKU Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMs HAIPaBJICHO
Ha JOCTIKCHHE OOYYAIONUMUCS JIMYHOCTHBIX, METANpPEAMETHBIX M IPEIMETHBIX
00pa3oBaTeNbHBIX PE3YJIHTATOB OCBOCHUS YIEOHOTO TIPEAMETA.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yabTaTbl  OCBOEHMS  NpPOrpaMMbl IO  MaTE€MaTHKE
XapaKTEePU3YIOTCSL:

1) naTpHOTHYECKOE BOCIIUTAHHUE:

MPOSIBJIEHUEM HMHTEpPECAa K MPOIUIOMY M HACTOAIIEMY POCCHMCKOW MaTEMAaTHKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUAM POCCUHUCKHUX MAaT€MaTUKOB U POCCUUCKOMU
MAaTEMaTUYECKOM IIKOJIbI, K MCIIOJIb30BAHUIO 3TUX HOCTHXKEHHH B JIPYIMX HayKax u
MIPUKIIAJIHBIX cepax;

2) rpa:KIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIHTAHHE:

TOTOBHOCTBIO K BBIITOJTHEHHUIO 00S3aHHOCTEN rpakIaHMHA U pealii3alliy ero mpas,
NPENCTaBICHUEM O MAaTeMaTHYEeCKUX OCHOBAX (DYHKIIMOHUPOBAHUS Pa3JIMYHBIX
CTPYKTYP, SIBJICHHM, POLEIYp IPakJaHCKOTO 0011IecTBa (Hanpumep, BIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXXICHHIO ASTHUECKHX NpOoOJieM, CBA3aHHBIX C IPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHM HayKH, OCO3HAHHMEM Ba)KHOCTH MOPAIbHO-3TUYECKHUX
MPUHLIUIIOB B IESITEIbHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHHE:

YCTAHOBKOM Ha AaKTMBHOE Yy4YyacTHE B PEIICHUM MPAKTUYECKUX  3a7ad
MAaTEMATUYECKOW  HAIMPAaBJICHHOCTH, OCO3HAHMEM  BAXHOCTH  MaTEMaTHYECKOTO
o0pa3oBaHMsi Ha TPOTHKEHUM BCEH KU3HU U1 YCHEIIHOW Mpo¢heCCHOHAIBHON
NESATETbHOCTH W PA3BUTHEM HEOOXOJUMBIX yMEHHUH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM HHJIUBUIYAIBHON TpaeKTOpuu oOOpa3oBaHUS W IKU3HEHHBIX IUIAHOB
¢ Y4€TOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOLMOHAJIBHOMY M JCTETHYECKOMY  BOCIIPHSTHIO
MaTeMaTH4eCKUX OOBEKTOB, 3ajad, pPELICHHUH, pPacCyKICHHH, YMEHHIO BUJIEThH
MaTeMaTH4eCKHue 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHMS

OpHEHTAIMEN B IEATEILHOCTH HAa COBPEMEHHYIO CUCTEMY HayYHBIX MPEICTABICHHIA
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS 4YelOBEKa, INPUPOALI U OOIIECTBa,
NOHUMaHKEeM MaTEeMaTHYCCKON HAyKH Kak chephl YeTIOBEUSCKOM MeATEILHOCTH, TAIIOB
eé pasBUTHS W 3HAYMMOCTH JUIS DPA3BUTHUS I[MBHJIM3AIMH, OBJIAJICHUEM S3BIKOM
MaTeMaTHKH M MaTeMaTHYeCKON KyJIbTYPOH KaK CPEACTBOM IO3HAHHUS MHUDA,



OBJIaACHHUECM HpOCTCﬁIHHMH HaBBbIKaMH I/ICCJIGI[OBaTeJ'IBCKOI\/II ACATCIIbHOCTH,

6) pusnueckoe BocnuTaHme, (opMHpOBaHME  KYJbTYPbl  3/I0POBbSI W
IMOIUOHAIBHOTO (J1Ar OOy YHsI:

TOTOBHOCTBIO IPUMEHATh MAaTEMATHUECKUE 3HAHUS B MHTEpPECaX CBOETO 310POBbS,
BEJICHUS 3/I0pOBOro 00pa3za >KU3HU (370pOBOE MUTAaHUE, COATAHCUPOBAHHBIN PEKUM
3aHATHNA U OT/ABIXA, PETyJIApHas Gu3ndecKass akKTUBHOCTH ), COPMHUPOBAHHOCTHIO HABBIKA
pednexkcun, MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY M TaKOTO >K€ IpaBa APYroro
YEJI0BEKa;

7) KOJIOTHYECKO€e BOCITUTAHME:

OpUEHTAIMel Ha NPUMEHEHHE MaTEeMaTHYEeCKHX 3HAHUM [UIs pelIeHus 3aaad
B 00JIaCTH COXPAHHOCTH OKPY’KAIOIIEH CpeIbl, IUITAHUPOBAHUSI TOCTYIIKOB M OIIEHKH UX
BO3MOXKHBIX TIOCJEACTBUNA JJIi OKpY’KAIOLIEH Cpenbl, OCO3HAHHWEM TJI00alIbHOIO
XapakTepa dKOJOTHIECKUX POOJIeM U IMyTel UX pelieHus;

8) amanTanus K H3MEHSIOLIIUMCS YCJIOBHSIM COHUATbHOI H PUPOIHOI Cpeabl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCIOBUSX HEONPEAEIEHHOCTH, OBBIILIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Ye€pe3 IMPAaKTHUYECKYIO JESITEIBHOCTh, B TOM YHCIE YMEHHUE
YUUTBCS y APYTUX JIIOAEH, TpHOOpETaTh B COBMECTHOU JESATEIbHOCTU HOBBIE 3HAHUS,
HABBIKM U KOMIIETEHIIMM U3 OIbITA APYTHX;

HE00XOAMMOCThIO B (POPMHPOBAHNUN HOBBIX 3HAHMI, B TOM yucie (HOPMYIUPOBATH
UJIeH, TIOHATHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSIX, B TOM UHCJIE PAaHEE HE U3BECTHBIX,
0CO3HaBaTh JEe(PUIMTBHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaThb CTPECCOBYIO CHUTYAallMIO, BOCIPHUHUMATh CTPECCOBYIO
CUTYaIMIO KaK BbI30B, TPEOYIOIINI KOHTPMEDP, KOPPEKTUPOBATh MPUHUMAEMBbIE PEILICHUS
U JIeHCcTBUsA, POPMYIUPOBATH U OLIEHUBATh PUCKU U MOCJIEACTBUS, POPMHUPOBATH OIBIT.

METANIPEIMETHBIE PE3YJIBTATBI

B pesynbTaTte ocBOSHUS IPOrpaMMBbI TI0 MaTEMAaTHKE Ha yPOBHE OCHOBHOT'O OOIIIETO
oOpasoBanus y oOyuatomierocst OyayT copMUpOBaHBI METalPpEAMETHBIC PE3yJIbTaThI,
XapaKTEPHU3YIOIIUECS OBIAJCHUEM YHUBEPCATHHBIMA TO3HABATEIHLHBIMH JCHCTBUSMU,
YHUBEPCATbHBIMH  KOMMYHHUKAaTUBHBIMH  JICUCTBHSIMH W YHUBEPCAIbHBIMU
PETYISTUBHBIMU JACHCTBUSMU.

Ilo3zHaBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIE JeCTBUS
ba3zoBble JJoruueckue aeiicTBUA:

BBIABJISATH M XapaKTEPU30BaTh CYIIECTBEHHbIE NPU3HAKUM MaTEMaTUUYECKUX
00BEKTOB, TMOHATHM, OTHONIEHUH MEXAY MOHATHUAMHU, (DOPMYIUPOBATH OMpPEACICHUS
MOHATUH, YCTaHABIMBATH CYIIECTBEHHBIM TMPU3HAK KJIAacCU(UKAIIMU, OCHOBAHUS
JJ1s1 0000IIEHUS U CPaBHEHUSI, KpUTEPUHU TTPOBOJAMMOTO aHAJIN34;

BOCIIPUHUMATh, (GOPMYJIUPOBATH U TPEOOPA30BBIBATH CYXKICHHUS: YTBEPAUTEIHHBIC



Y OTPHIIATEIIbHBIC, CIMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISBJISATh MATEeMATHYSCKHAE 3aKOHOMEPHOCTH, B3aMMOCBS3M M IPOTHBOPCUYUS
B (QakTax, JaHHBIX, HAOJIONCHUAX W YTBEPKICHHIX, TpeiaraTh KPUTCPHH
JUIS BBISIBJICHUS] 3aKOHOMEPHOCTEH M TPOTHBOPCUHH;

JICJIaTh BBIBOJIBI C HCITOJIb30BAHUEM 3aKOHOB JIOTUKH, ISAYKTHBHBIX M WHIYKTHBHBIX
YMO3aKITIOUCHUH, YMO3aKIIOUYCHUH 110 aHAJIOTHH;

pa30uparh JOKa3aTeJIbCTBA MAaTEMAaTHYCCKUX  YTBEPXKICHUH  (MpsSMBIC |
OT TPOTHBHOTO), TIPOBOJWTH CAMOCTOSTEIBHO  HECJIOXKHBIC  JI0Ka3aTeIbCTBA
MaTeMaTUYeCKUX (PAKTOB, BBICTpaWBaTh aApPryMEHTAIMI0, HPHUBOJWTH TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHHS,

BBIOUpATH CHOCOO pelieHus y4eOHOW 3aaun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pEIICHHUs, BRIOMpATh HanOOJIee MOJXOIAIINN C YIETOM CaMOCTOSTEIBHO BBIICICHHBIX
KpUTEPHUEB).

ba3oBble ucclie10BaTe/bCKUE AeCTBHUSA:

HCITOJIB30BaTh BOIMPOCHI KAk MCCICIOBATEIBCKAA HWHCTPYMEHT IIO3HAHWMS,
bopMyIMpOBaTh BOMPOCH], PUKCUPYIONINE MPOTUBOPEUYHUE, MPOOIEMY, CAMOCTOSITEIILHO
yCTaHaBJIMBAaTh MCKOMOE M JaHHOE, (OPMHPOBATH THIOTE3y, apryMEHTHPOBATh CBOIO
MO3UIIMI0, MHCHHE;

IIPOBOJIUTH 110 CAMOCTOSITEILHO COCTABIICHHOMY TIJIaHY HECJIOXKHBIM IKCIIEPUMEHT,
HEO0O0JIbIIIOE UCCIIEIOBAHKE M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYE€CKOTO OOBEKTA,
3aBUCUMOCTEN OOBEKTOB MEXKIYy COOO0M;

CaMOCTOSITeNIbHO (opMynupoBaTh 0O0OOIIEHUS U BBIBOABI IO pe3yjbTaTam
MIPOBEIEHHOTO HAOJIOJCHUS, UCCIICIOBAaHUS, OICHUBATh JIOCTOBEPHOCTH IMOTYYEHHBIX
pe3ynbTaTOB, BBIBOJIOB U 0000OIIIECHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoOIlecca, a TakKKe BBIIBUTATh
MIPEATNOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Padora ¢ undpopmanmeii:

BBISIBJISITH ~ HEJOCTATOYHOCTb M M30BITOYHOCTh ~ MH(QOpPMAIMM,  JAHHBIX,
HEOOXOUMBIX JUUISl pELICHUS 3a/1a4U;

BbIOMpaTh,  AHAJIU3UPOBATh,  CUCTEMATH3UPOBATh M  HHTEPIPETUPOBATH
uH(OPMAIUIO Pa3TUYHBIX BUAOB U (POPM IpeICTaBIICHNUS;

BbIOMpaTh (hopMy npeacTaBiaeHus: MHOOPMAIUU U WILTIOCTPUPOBATH pelllaeMble
3a/la4y cXeMaMH, TuarpaMMaMu, HHOM rpauKoil 1 nX KOMOUHAIUSIMUY,

OLICHHMBATh HAA&KHOCTh MH(POPMALIMU MO KPUTEPHSIM, TPEUIOKEHHBIM YUUTEIEM
WM CPOPMYJTMPOBAHHBIM CaAMOCTOSITENIBHO.

KomMMmyHUKaTHBHBIC YHUBEpPCAJIbHbIC Y4eOHbIC NEHCTBHS:

BOCIIpUHHUMATL H q)OpMy.HI/IpOBaTB CYXKACHUA B COOTBCTCTBHMU C YCIOBUSAMH U
HeasIMU OOILEHHUs, SCHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3pPEHUSI B YCTHBIX
N MIMCbMCHHBIX TCKCTAX, AaBaThb ITOACHCHUA 110 XO04Y PCHICHUA 3aAa49, KOMMCHTUPOBATH



MOJTyYEHHBIN Pe3yJIbTarT;

B XO0/€ OOCYXIEHHS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKIAEMOW TEMBI,
npoOsieMbl, pelaeMoi 3a/laduu, BBICKA3bIBaTh WJIEH, HAIIEJICHHBIC HA MOWCK pPEIICHHUS,
COTOCTABJIATh CBOM CYXKICHHS C CYXACHHSAMH JPYTUX YYaCTHUKOB JIMAjora,
oOHapyXUBaTh Pa3IU4Me U CXOJICTBO MO3UILIUN, B KOPPEKTHOU (opMe (HOopMyInpoBaTh
pa3HOTIIACHsl, CBOU BO3PaKCHUS,

NPEJCTaBIATh PE3yibTaThl pEUICHHs 3aJadud, OJKCIEpUMEHTa, HCCIeI0BaHus,
NPOEKTa, CaMOCTOATENbHO BBHIOMpAaTh (OpMaT BBICTYIUICHUS C Yy4€TOM 3ajad
NPE3CHTAINNA U OCOOCHHOCTEH ayIUTOPHH;

MOHUMATD U UCIIOJIb30BATh MPEUMYIIIECTBa KOMAHIHOM U MHIMBUyaTbHOU PabOThHI
IIPU PEIICHUN yU4eOHBIX MaTEeMaTHIECKUX 3a7a9;

OPUHUMATH 1I€7h COBMECTHOW JESTENbHOCTH, IUIAHUPOBATh OPTaHHU3AIUIO
COBMECTHOH palOTHI, paclpenemsTh BUABI paboT, T0TOBapUBATHCS, 0OCYXKAATh MPOIIECC
U pe3ynbTaT paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBBIX ¢Gopmax padoThl (0OCYXJeHHS, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U IPYTHUE), BHITIOIHATH CBOIO YaCTh padOTHI U KOOPAMHUPOBATH CBOU
NEHCTBUS C APYTUMHU YiIEHAMHU KOMAaH/Ibl, OIEHUBATh KAUE€CTBO CBOETO BKJIa/Ja B OOLIMIA
IPOAYKT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

PerynasitTuBHble YHUBEpPCAJbHbIC Y4eOHbIC TCUCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJIAThH IUIAH, AJITOPUTM pEIIeHUs 3a/aud (UM ero 4acTb),
BBIOMpPATh CHOCOO pEIICHHA C YYETOM HUMEIOIIUXCA PECypcoB M COOCTBEHHBIX
BO3MOYHOCTEH, apryMEHTUPOBaTh U KOPPEKTUPOBATb BAapUAHTBl PEIIEHUH C y4&TOM
HOBOU MH(pOpPMALIUU.

CaMOKOHTPOJIB:

BJIAJETh CIOCO0AMHU CaMOINPOBEPKH, CAMOKOHTPOJISI IIpoLecca W pe3yibpTaTa
pelieHus MaTeMaTUYEeCKOM 3a/1auu;

MpEeABUACTh TPYJHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH HpPH PEIICHUH 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBLCTB, HAMIEHHBIX
OILIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA JEATEIBHOCTH IIOCTABICHHOW LEIW U
YCIIOBUSIM, OOBSICHATh MNPUYMHBI JTOCTHOKEHUS WM HEAOCTUKEHHUS UENH, HAXOJUTh
OIIKOKY, AaBaTh OILIEHKY MPUOOPETEHHOMY OMBITY.

INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIe pe3yabTaThl OCBOCHMS IMPOrpaMMBbl IO MaTeMaTHUKE IMPeICTaBICHbBI
1o rojiaM oOy4eHus B CIEAYIOIIMX pa3zesiax MporpaMMbl B paMKaX OTJIEIbHBIX y4eOHBIX
KypCcOB: B 5—6 kjaccax — Kypca «Maremarukay, B /—9 kiaccax — KypcoB «Anredpay,
«I'eomerpusd», «BepOSTHOCTh U CTATUCTUKAY.



PABOYAS ITPOI'PAMMA YUYEBHOT' O KYPCA
«MATEMATHUKA» B 5-6 KIIACCAX

MNOACHUTEJIBHAA 3AIITMCKA

[IpuopureTHbIMU TENSIMU OOyYeHHsI MaTeMaTHke B S5—6 Kiaccax SBISIOTCS:
MPOIOJDKEeHNE (OPMHUPOBAHUS OCHOBHBIX MAaTEMATHUYCCKUX TOHSITHHA (YHCIIO,
BEeMYMHA, TreomeTpuueckas ¢urypa), oO0eCneyuBaIOMUX MPEEMCTBEHHOCTh H

MEPCTIEKTUBHOCTh MaTEMAaTHUECKOTO 00pa30BaHUs 00yJaIOMUXCS;

pa3BUTHE MHTEIUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydaromuxcs,
MO3HABATEILHOM AaKTUBHOCTH, MCCIIEIOBATEIIbCKUX YMEHHM, MHTEpeca K H3YyYCHHIO
MaTEeMaTHKH;

MOJIBEICHHE OOY4YaroIIMXCd Ha JOCTYIIHOM [IJIi HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEeMaTUKU U OKPY’KAIOIIETO MUPA;

dbopmupoBaHre (PYHKIIMOHAIIBHOW MaTeMaTUYeCKOW T'PAMOTHOCTH: YMEHUS
pacno3HaBaTh MaTE€MaTUYECKUE OOBEKThI B peaJbHBIX JKU3HEHHBIX CUTYyaIusX,
MIPUMEHSITh OCBOCHHBIC YMEHHMS ISl PEIICHUS MPAKTUKO-OPUEHTUPOBAHHBIX 3aj1ad,
UHTEPIPETUPOBATh TOJYyUYECHHbIE pE3yJbTaThl W OIICHMBAaTh HMX HA COOTBETCTBUE
MPAKTUYECKON CUTYAIUU.

OcHOBHBIC JIMHUW COJIEpKaHUS Kypca MaTreMaTuku B 56 kimaccax —
apuMeTHyecKkass U TreoMeTphuecKasi, KOTOpbIE DPa3BUBAIOTCS MMApaLIEIbHO, KaxKiaas
B COOTBETCTBUU C COOCTBEHHOW JIOTMKOM, OJHAKO, HE HE3aBHCHUMO OJHA OT APYIoW,
a B TECHOM KOHTAaKT€ M B3aUMOJEHCTBUHU. Takke B Kypce MaTeMaTUKH MPOUCXOIUT
3HAKOMCTBO C dJIEMEHTaMU alIreOpbl U OMUCATEIbHONW CTATUCTUKH.

N3yuenne apudmernyeckoro marepuaia HAYMHAETCA CO CHUCTEMaTU3alluu U
Pa3BUTHUSI 3HAHUM O HATypaJbHBIX YMCIIAX, MOJYYEHHBIX HA YPOBHE HaUYaJIbHOTO OOIIEro
oOpazoBanusi. I[lpu 3TOM COBEpPIICHCTBOBAHHE BBIYUCIUTEIBHOW TEXHUKH U
dbopMUpOBaHHE HOBBIX TEOPETUYECKMX 3HAHMM  COYETAaeTCd C  pa3BUTHEM
BBIYMCIIUTEILHON KyJIbTYPhl, B YAaCTHOCTH C OOYYEHHMEM MPOCTEUIIUM MpuéMam
NPUKUAKA W OIEHKH pPEe3yJbTaTOB BBIUMCICHUN. M3ydeHue HaTypajabHbIX YHCEN
MIPOJIOJDKAETCS B 6 KJTacce 3HAKOMCTBOM ¢ HAYaJIBHBIMU TTOHATHSAMU TEOPUH JTCITUMOCTH.
Havasio n3ydenust OOBIKHOBEHHBIX U JECATHYHBIX IPOOEi OTHECEHO K 5 Kitaccy. ITo
MIePBBIH ATAIl B OCBOCHUH APOOEH, KOT1a MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMHU UJIESMU,
NOHATUSIMU TeMbl. [Ipu 3TOM paccMoTpeHre OOBIKHOBEHHBIX IPOOei B TIOJHOM 00bEME
MPEAIIECTBYET U3YUEHUIO JECATUUHBIX APOOEH, UTO 11eJ1IeCO00pa3HO C TOUKH 3PECHUS
JIOTUKH W3JI0KCHUSI YUCJIOBOW JIMHUM, KOTJIa MpaBUiia JEHCTBUN C JECITUUHBIMU
IPOOSIMU MOXKHO OOOCHOBATh YK€ M3BECTHBIMHU QJITOPUTMaMU BBITIOJIHEHUS JIEUCTBUMN
C OOBIKHOBEHHBIMHU JIPOOSMU. 3HAKOMCTBO C JECITUYHBIMH JIPOOSMH PACIIUPUT
BO3MOYKHOCTH JJISI TIOHUMaHUSI 00YYalOMUMUCS TPUKIAHOTO MPUMEHEHUSI HOBOM
3allUCU MPU W3YYCHHM JPYTHX MPEIMETOB W MPU MPAKTHUYECKOM HCIOJIb30BaHUMU.
K 6 ximaccy oTHec€H BTOPOA ATall B U3yYEHUHU APOOEH, T/Ie TPOUCXOIUT
COBEPILIEHCTBOBAHKNE HABBIKOB CPABHEHUS U MpeoOpa3oBaHust ApooOeii, 0CBOEHNE HOBBIX

BBIYMCIIUTEILHBIX AJITOPUTMOB, OTTAYMBAHUE TEXHUKU BBIYUCICHUH, B TOM YHCIIC
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3HAYEHUN BBIPAXKEHUN, COAEpKAIIUX M OOBIKHOBEHHBIE, M JECATUYHBIE IpOOH,
YCTaHOBJICHHE CBSI3€M MEX]y HUMHU, pACCMOTPEHUE MPUEMOB PEIICHUS 3a]1a4 Ha APOOH.
B Havasne 6 kiacca mpoMCXOAUT 3HAKOMCTBO C MTOHSITHEM MPOIICHTA.

Oco0EeHHOCTBIO U3YYEHUS TIOJIOKHUTEIBHBIX U OTPUIIATEIBHBIX YHCEI SIBISIETCS TO, YTO
OHHM TaKXKE€ MOTYT pacCMaTpUBAaThCsA B HECKOJILKO 3TarnoB. B 6 ki1acce B Hauane u3ydeHus
TeMmbl «IlonoKUTENbHBIE U OTpULIATENIbHBIC YKCTIa» BhIeseTcs noareMa «Lemnpie uncnay,
B paMKaX KOTOpPOW 3HAaKOMCTBO C OTpPUUATEIbHBIMH YHCIAMH U JEHCTBUSIMHU
C MOJIOKUTEIIbHBIMU Y OTPHULIATENIbHBIMU YHCIAMU ITPOMCXOUT HA OCHOBE CO/IEPKATEIBHOIO
M0JIX0/1a. DTO MO3BOJISIET HA TOCTYITHOM YPOBHE MO3HAKOMUTH O0YYAIOIIUXCSl PAKTHYECKH
CO BCEMU OCHOBHBIMH IOHATHUSMH TEMBI, B TOM YHUCJIE€ M C IpaBUIaMH 3HAKOB
NpY BBITIOJTHEHUHU apUPMETHUECKUX ASUCTBUIA. V3ydueHue paliMoHaIbHbIX YMCENl Ha 3TOM He
3aKOHYHUTCS, @ OYJIeT MPOJAO0JKEHO B Kypce areOphl / Kiacca.

[Ipu oOyueHUM pelIeHUI0 TEKCTOBBIX 3ajad B 5—6 Kiaccax HCIONb3YIOTCS
apumernyeckue npuémsl perieHus. [Ipu oTpaboTke BEIYUCIUTENHHBIX HABBIKOB B 5—6
KJIaccax paccMaTpUBAIOTCS TEKCTOBBIE 33/1a4M CJIEAYIOIIMX BUJIOB: 3a]1a4 HA ABUKEHUE,
Ha YacTH, HA TIOKYTKHU, HAa paboTy U MPOU3BOUTEIHHOCTD, HAa IPOLIEHTHI, HA OTHOIIICHUS
u nponopuuu. OOydarouiecss 3HaKOMATCS ¢ NpUEMAMM pelIeHus 3a7ad nepedopoM
BO3MOXKHBIX BapUaHTOB, ydarcs paboTaTh ¢ uHMOpMaImei, npeacTaBieHHoi B Gpopme
TaOJIUI WU JUarpamm.

B nporpamme ydeOHoro kypca «Maremaruka» NpeaycMOTpeHO (HOpMHUpPOBaHUE
IPOIEIEBTUUECKUX aNreOpandyeckux MpeacTaBieHuil. bykBa Kak CUMBOJ HEKOTOPOIO
yuciaa B 3aBUCHUMOCTM OT MAT€MAaTHMYECKOTO KOHTEKCTa BBOJUTCS IOCTENEHHO.
BykBeHHass CHMBOJMKAa IIHPOKO HCIOJIB3YETCS MPEXKAE BCEro MJs 3aluch OOIIMX
YTBEPKJAECHUHN U IPEI0KEHUI, POPMYJI, B HACTHOCTH ISl BBIYUCICHUS T€OMETPHUECKHUX
BEJIMYMH, B KAYECTBE «3aMECTUTEIISH YUCIIA.

B nmporpamme yueOHOro kypca «MaTemaTuka» TNpeJCTaBlI€HA HarJsIHas
reOMETpHsi, HalpaBJICHHAss Ha Pa3BUTHE OOPA3HOTO MBIIIJICHUS, MPOCTPAHCTBEHHOTO
BOOOpaXeHUs, N300pa3UTENbHBIX YMEHUN. DTO BaXKHBIM 3Tal B U3YyYEHUU T'€OMETPUH,
KOTOpPBIA  OCYILECTBIISIETCS HA  HAMIAJHO-TPAKTUYECKOM  ypOBHE,  ONUPAETCs
Ha HarsIIHO-OOpa3HOe MbllUleHHe oOyvaromuxcs. bonbiias poiab  OTBOAUTCS
NPaKTUYECKOM JEATENBHOCTH, OIBITY, SKCIEPUMEHTY, MOenpoBaHuto. OOyydaroniecs
3HAKOMSTCA C T€OMETPUYECKUMHU (PUTypaMu Ha IJIOCKOCTH M B MPOCTPAHCTBE, C HUX
OPOCTEUIIUMU KOHPUTYpalusMH, YyyaTcsi wu300pakaTh KX Ha HEJIWHOBAHHOW U
KJIeT4aToi Oymare, pacCMaTpuBaIOT MX MPOCTEHIHe CBOWCTBA. B mporiecce uzydeHus
HaIJISIHOM T€OMETPUM 3HAHUS, MOJyYeHHbIE OOYYAIOIIMMUCS Ha YPOBHE HAYaJbHOTO
o01ero 00pa3oBaHmsl, CHCTEMATH3UPYIOTCS U PACIIUPSIOTCS.

CornacHo yyeOHOMY IJIaHy B 5—6 Kjaccax M3y4aeTcsi MHTErPUPOBAHHBIN MpeaMeT
«Marematuka», KOTOPbIA BKIIOYAET apU(PMETUUYECKU MaTepuanl W HarjsagHyro
TE€OMETPHUIO, a TAKXKE MPONEACBTUUECKUE CBEICHUS U3 aireOphl, JIEMEHTHl JIOTUKUA U
Hayaja OnuCcaTeIbHON CTaTUCTHKHU.

OO111ee ynco 4acoB, pEKOMEHI0BAHHBIX I U3yYeHHUs] MaTeMaTuku, — 340 yacos:
B 5 kimacce — 170 yacos (5 yacoB B Heneo), B 6 kimacce — 170 yacos (5 yacoB B Heneio).



COJEPXAHUE OBYYEHUA
5 KVIACC

HarypaabHble 4uC/Ia M HYJIb

HartypanbHoe wumcnmo. Psg Harypanpabix uncen. Ywmcno 0. W3o6paxkenue
HaTypaJIbHBIX YUCET TOUKAMU Ha KOOPJUHATHOU (YUCTIOBOI) NPSIMOIA.

[lo3unmonHas cucremMa cyucieHusA. PuMckag Hymepauus Kak [OpHUMED
HETMO3UIMOHHON CUCTEMBI CUUCTIEHUA. [lecaTUUHas cucTeMa CUUCIICHHUS.

CpaBHEHHE HATypalbHBIX YHCEJ, CPABHEHUE HATYpPaJbHBIX YHUCEA C HYJEM.
Crnioco0bl cpaBHeHUs. OKPYTJIEHUE HATYPAIbHBIX YUCEN.

CroxeHne HaTypallbHbIX YUCEJ, CBOMCTBO HYJIA IPH CIOKEHUU. BrlunTanue kak
neiicTBre, 00paTHOE CIIOKEHUIO. Y MHOKEHUE HATYpaJbHBIX UMCEN, CBOMCTBA HYJA U
CAVHMIIBI TPU YMHOXEHUU. JlemeHue Kak JeicTBUE, OOpaTHOE YMHOKEHUIO.
KoMmnoHeHThl neicTBUM, CBA3b MEXIy HUMU. [IpoBepka pesynabTara apumMeTu4ecKoro
nevictBus. IlepeMecTUTENbHOE M COYETATENIbHOE CBOMCTBA (3aKOHBI) CIIOKEHUS U
YMHOXEHHUS, paCIpEIeIUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHUSI.

Hcnonbs3oBanne OyKkB 111 00O3HAUEHHs] HEM3BECTHOIO KOMIIOHEHTA W 3aIlUCU
CBOMCTB apu(METUUECKUX JTCUCTBUH.

Jlenurenu U KpaTHbIE YMCIIA, PA3JI0KEHUE HA MHOKUTENU. [IpocTeie M cocTaBHBIE
yucina. [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ octaTkoMm.

CreneHnp ¢ HaTypaJIbHBIM ITOKa3aTesIeM. 3allUCh YKCJIa B BUJIE CYMMBbI pa3psIHbIX
cllaraeMblXx.

UucnoBoe BbIpakeHHE. BpIUKCIIEHNE 3HAYEHWH YMCIIOBBIX BBIPAXKEHUM, MOPSAOK
BBIIIOJIHEHHS JIelcTBHI. lcnonp30BaHWE NpHU BBIYUCICHUSX MEPEMECTUTEIBHOTO M
COYETATEIHbHOTO CBOMCTB (3aKOHOB) CIIOXKEHHSI M YMHOKEHHUS, PaCHpeaenTeIbHOro
CBOWCTBA YMHOXEHHSI.

Apodu
IIpencraBienne o ApoOU Kak crocoOe 3armucH 9acTH BeMUUHBL. OOBIKHOBEHHBIE

npobu. IlpaBuibHbIE W HempaBWiIbHBIE ApoOu. CwmernaHHas IpoOb, Mpe/CTaBlICHUE
CMEIIaHHOW ApOoOM B BHUC HEMPaBUILHOW APOOM W BBIJICJICHUE IIEJIOW YaCTH YHCIIA
U3 HempaBWwIbHOU npobOu. M3o0paxeHue apoOedt TOYKaMU Ha YWCIOBOM TMPSIMOM.
OcHoBHOe cBoicTBO ApoOu. Cokpamienue apooOei. IlpuBeneHue ApoOH K HOBOMY
3HamMeHaTeno. CpaBHEHHE JPOOCH.

CnoxeHre W BBIYMTAHHE JpoOed. YMHOKEHHWE W JelieHHue aApoOei, B3auMHO-
oOparnble apodu. HaxokIeHrne JacTH 1eJIoro U IeJIoro Mo €ro YacTH.

Hecstuunas 3amuch apoOeit. I[lpencraBnenue necsaTuyHOM npoOU B BUJE
0ObIKHOBeHHOU. M300pakeHne IECATUYHBIX ApoOed TOYKaMU Ha YHCIOBOW MPSMOM.
CpaBHEHHE JIECATUYHBIX APOOCH.

Apudmernueckue NEUCTBUS C ACCITUYHBIMU Ap0o0siMU. OKpyTIIeHUE MECATUYHBIX
TpoOeii.

10



PenieHue TeKCTOBBIX 3224

Pemenne TEKCTOBBIX 3a7a4 apu(PpMETHUSCKUM CIOCOOOM. PereHue mormyeckux
3aia4. PemieHue 3amau mepeOOpoM BceX BO3MOKHBIX BapHaHTOB. Vcmosib3oBaHme
IIpU PEIICHUU 3a/1a49 TaOJUIl U CXEM.

Pemienue 3ama4, cogepxaiinx 3aBUCUMOCTHU, CBSI3bIBAIOIIUE BEIUYUHBI: CKOPOCTb,
BpeMsl, PacCTOSIHUE, II€HA, KOJWYECTBO, CTOMMOCTb. EMWHHUIIBI HM3MEpEHHs: MaccChl,
00bEMa, 1IEHBI, PACCTOSIHUS, BPEMEHHU, CKOPOCTH. CBS3b MEXKIY CAMHUIIAMH U3MEPEHUS
KaK10M BEJINYUHEI.

Pemenrie oCHOBHBIX 3324 Ha APOOH.

[IpencraBnenre TaHHBIX B BUJE TAOIHUI, CTOJIOUYATHIX AHATPAMM.

Harasignas reomerpust

Harnsigaele npencrtaBieHus o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
JIyd, YTOJI, JIOMaHasi, MHOTOYT'OJIbHUK, OKPY>KHOCTb, KpyT. YTOJI. [IpsAMOii, OCTpBIN, TYTION
Y Pa3BEPHYTHIN YIJIBL.

JlinHa oOTpe3ka, METPUYECKHE €IUHULbI JUIMHBL. JlJIMHA JIOMaHOU, NEepUMETp
MHOI'OYTOJIbHUKA. MI3MepeHne U MOCTPOEHHE YIJIOB C IIOMOIIBIO TPAHCIIOPTHPA.

Harnsauele mnpencraBieHuss O (urypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK,
OpSIMOYTOJIBHUK, KBAAPaT, TPEYTOJIbHUK, O PABEHCTBE PUTYP.

N3obpaxkenne ¢uryp, B TOM uuciae Ha kieryatoil Oymare. IloctpoeHue
KOH(pUTypanuii U3 yacTel npsiMOid, OKpY>KHOCTH Ha HEJIMNHOBAHHOM U KJIeTYaTOl Oymare.
Hcrnonb30BaHuEe CBOMCTB CTOPOH M YIVIOB NPSMOYTOJIBHUKA, KBAAPATA.

[Tnomans IPSAMOYTOJIbHUKA " MHOT'OyTOJIbHUKOB, COCTABJICHHBIX
U3 TMPSMOYTOJHHUKOB, B TOM 4Hclie (HUryp, M300pakEHHBIX Ha KJIET4aToN Oymare.
EnvHune1 namMepenus miomaim.

Harnsnaele mpenctaBieHus O HPOCTPAHCTBEHHBIX (UTypax: MPsIMOYTOJIbHBIN
napajuienenunesn, Ky0, MHOrorpaHHuku. M3o00pakeHne npocTelmx MHOTOTPaHHUKOB.
Pa3BépTku kyOa u napamienenunena. Coznanue Mozesied MHOTOTPaHHUKOB (M3 Oymary,
IPOBOJIOKH, TUIACTHIIMHA U APYTHX MAaTE€PUAIIOB).

O0BEM NPAMOYTONBHOTO Mapaienenuneaa, Kyoa. Enuauis nuamMmepenus o0beéMa.

6 KJIACC

HarypaJjbHble unciia

ApudmMernueckre AEUCTBUS € MHOTO3HAYHBIMU HATYPaIbHBIMH  YHCIIAMHU.
UwucnoBbie BBIPAKEHUS, MOPSIOK JNCUCTBHUM, MCTOIb30BaHHE CKOOOK. Mcmonp3oBaHue
MIpY BBIYUCIICHUSIX TEPEMECTUTEIBHOTO M COYETATEIBHOIO CBOMCTB CIOXKEHUS W
YMHOXEHUSI, pacCIpeIeIUTEIIbHOTO CBOWCTBA YMHOXEHUS. OKpyIJIeHUE HATypalbHBIX
YHUCEII.

JlenuTenu ¥ KpaTHbIE YKciia, HAUOOIBIITUN OOIIHM IeTUTeNh U HauMEHbIIee olliee
KpaTHoe. [[enuMocTh CyMMBI U IPOU3BEAEHUS. [[eIeHne C OCTaTKOM.
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Apodn
OObIKHOBEHHAs1 JIpoOb, OCHOBHOE CBOWCTBO JpoOH, COKpalieHue IpoOei.

CpaBHeHUe M ymopsijouuMBaHue ApoOeil. Pemienwe 3agad Ha HaxoOXJIEHUE YacTH
OT IEJOro W LEeJoro mo ero 4vacth. /[poOHoe 4HClIo Kak pe3ysbTar JelIeHUS.
[IpencraBienre AECATUYHOM JIpoOU B BHJIE€ OOBIKHOBEHHON IpoOU M BO3MOKHOCTH
Ipe/CTaBlIeHUs] OOBIKHOBEHHOW ApoOM B BUJE naecaTHuHOM. JlecsiTuuHbie ApoOH U
MeTpUYecKas cuctema Mep. Apudmernyeckue IEHCTBHS W YHCIOBBIE BBIPAKCHUS
C OOBIKHOBEHHBIMU U JACCATUYHBIMU JTPOOSMHU.

OtHotuenue. Jlenenue B JaHHOM OTHoleHnU. Macmra0, nponopuust. [Ipumenenne
IIPONIOPLINN NPH PEILICHUH 3a1a4.

[Tondarue npoueHTa. Beruucienue mporeHTa OT BEIMYMHBI M BEIMYHUHBI MO €€
NpOLEHTY. BbIpakeHHe TMNpPOLEHTOB JAECATUYHBIMU JpoOsMH. Pemienwe 3agau
Ha MPOIIEHTHI. BbIpa)keHNEe OTHOIICHUS BEJIMYUH B IIPOLICHTAX.

ITost0:kMTENBHBIC H OTPULIATEIbHBIC YHCJIA

[lonoxxutenbHple W OTpUUATENbHbIE 4yucna. Llensie uucna. Monpynps dwmcna,
reoMeTpudecKasl HHTepIpeTalys Moays yucia. M3o0paxkeHue yucen Ha KOOpUHATHON
npsiMoi. Yuciosble npomexyTku. CpaBHeHHE uducen. ApUPMETHUECKHE EHCTBUS
C TIOJIO)KUTENIbHBIMU U OTPULIATEIbHBIMHU YHCIIAMHU.

[IpsMoyrosibHast cuUCTEMA KOOPAMHAT Ha IUIOCKOCTH. KoopauHaTel TOYKH
Ha IUIOCKOCTH, a0cuucca u opauHara. [loctpoenue Toyek U puryp Ha KOOpAMHATHOM
IJIOCKOCTH.

BykBeHHbIE BbIpAKEHUSA

[IpumeHeHne OyKB ISl 3alMCH MaT€MAaTUYECKHX BBIPAKEHUW W TPEIJIOKEHUU.
CpoiictBa apudmMeTnueckux JeHCTBUNA. bDyKBEHHBbIC BBIPAKEHHS U  YHCIIOBBIE
IIOACTAHOBKU. DyKBEHHBIE paBEHCTBA, HAXO0XICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opMmyibl, GopMysbl HEpUMETpa M IUIOMIAAM NPSIMOYTOJbHUKA, KBaapara, o0bEMa
napajjiesnienunena u Kyoa.

Pelienue TeKCTOBBIX 3a7a4

Pemrenne TekcTOBBIX 3a1a4 apu(METHUYCCKUM CIIOCOOOM. PeleHue JorMuecKux
3aaa4. Pemenue 3a1a4u nepebopoM BCceX BO3ZMOKHBIX BAPUAHTOB.

Pemrenue 3agay, copepxkaimx 3aBUCUMOCTH, CBI3bIBAIOIINX BEJIMYHHBI: CKOPOCTb,
BpeMsI, pacCTOsIHUE, 1IeHa, KOJIMYE€CTBO, CTOMMOCTb, IPOU3BOAUTEIHLHOCTh, BpeMsl, 00BEM
paboTel. EquHuLIBI U3MEPEHUs: MacChl, CTOUMOCTH, PACCTOSIHUSI, BPEMEHH, CKOPOCTH.
CBs13b MEXKy €IMHULIAMU U3MEPEHUS KAXK0 BEITNYUHBI.

Pemrenue 3amay, CBSI3aHHBIX C OTHOIICHWEM, MPOMOPIUOHAIBHOCTHIO BEJWYMH,
MPOIICHTAMHU; PEIICHUE OCHOBHBIX 3a7a4 Ha APOOU U MPOIICHTHI.

Omenka © TPUKUIKA, OKpyryieHue pesynbTata. CocTaBieHne OyKBEHHBIX
BBIPAKECHUH T10 YCIIOBUIO 3aJ1a4H.

[IpencraBienre JaHHBIX C TOMOIIBIO Tabnui, W jguarpamm. Cronbuartbie
JAArpaMMBbl: YTEHUE U TOCTPOEHUE. UTEHUE KPYTrOBBIX JUarpaMm.
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Harasagnas reomerpus

Harnsanele npencrapienus o Gurypax Ha MJIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
JqyY, YroJj, JJOMaHasi, MHOTOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb,
KpYT.

B3anmHoe pacnosnokeHue ABYX MPSIMBIX HA IUIOCKOCTH, MAapajlielIbHbIE MPSMBIE,
NEPIEHIUKYISIPHBIE MIPsMbIE. MI3MepeHne pacCTOSIHUI: MEXAY IBYMsI TOUKAMH, OT TOYKH
JI0 TPSIMOM, IJIMHA MapILIpyTa Ha KBaJAPATHOU CETKE.

N3mepenre © MOCTPOEHHWE VYIJOB C MOMOUIBIO  TpaHcmoptupa. Buasl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPSMOYTOJIbHBIN, TYMOYTOJIbHBIN, pPaBHOOEIPEHHBINH,
PaBHOCTOPOHHUU. YeTBIPEXYTONBHUK, IPUMEPBI YETBIPEXYTOJIBHUKOB. [ IpIMOYTONBHUK,
KBaJpaT: MCIOJb30BAHUE CBOWCTB CTOpPOH, YIJVIOB, nauaroHaneid. HM3oOpaxeHue
reOMETpUYECKUX (QUIryp Ha HEIMHOBAaHHOW OyMare ¢ HCHOJb30BaHUEM IUPKYJI,
JUHENKH, YyTOIbHUKA, TpaHcnopTupa. Iloctpoenus Ha kiaeT4aroi Oymare.

[lepumerp MHoroyroipHuka. [loHsTHe momanu (Urypsl, €IUHUIBI U3MEPEHUS
wiomanu. [IpubnmkEénHoe n3mepenue mwiomanad GUryp, B ToM 4Mcie Ha KBaJpaTHOU
cetke. [IpubnmxénHoe n3MepeHue JUIMHbI OKPY>KHOCTH, TUIOLIaId KpyTa.

CummeTpust: LIeHTpadbHas, OCeBasi U 3epKajibHasi CHMMETPUHU.

[TocTpoeHrne CMMMETPUYHBIX QUTYP.

Harnsiaaele npeAcTaBieHus 0 IPOCTPAHCTBEHHBIX (PUTypax: napajliesenunesn, Kyo,
npusMa, nupamua, KOHyc, LMINHID, map U chepa. M300pakeHre IpoCTpaHCTBEHHBIX
¢uryp. [Ipumepsl pa3BEPTOK MHOTOTPAaHHUKOB, IMJIMHApPA U KOHyca. Co3aanue Moenen
MPOCTPAHCTBEHHBIX GUTyp (M3 Oymaru, mpoOBOJIOKH, TJIACTHIIMHA U APYTHX MAaTEPUATIOB).

[Tousatue o0BEMa, enuHuIll u3MepeHus o0bEéMa. OOBEM MNPSIMOYTOJIBLHOTO
napajienenurnena, Kyoa.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHbIe pE3yNbTaThl OCBOEHHUS NPOrPaMMbl Y4E€OHOTO Kypca K KOHILY
0o0yueHus B 5 KJiacce:

Yuciia 1 BbIYUCTICHUSA

[loHuMaTh U MPaBWIBHO YHOTPEONSTH TEPMHHBI, CBSI3aHHBIE C HATypaJlbHBIMU
YUCIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMU IPOOSIMHU.

CpaBHHBaTh M YIOPSAOYMBATh HATypAJIbHBIE YKCIIA, CPABHUBATH B MPOCTEHIIMX
Cily4asix OOBIKHOBEHHbIE ApOOH, AeCATUYHBIE APOOU.

COOTHOCUTDH TOUKY HAa KOOPJMHATHOM (YMCIOBOM) MPSIMOM C COOTBETCTBYIOIINM €M
YUCJIOM M W300pa)kaTh HaTypalbHbIE YMCIa TOYKAMHU Ha KOOPJIMHATHOW (YMCIIOBOM)
IIPSIMOM.

BoinonuaTe  apudmeTnyeckue  AEMCTBUS € HATypaJIbHBIMHU  YMCIIAMH,
C OOBIKHOBEHHBIMU JAPOOSMHU B MIPOCTEUIIINX CITydasiX.

BbINonHATE IpOBEPKY, TPUKUIKY pPE3yIbTaTa BEIUUCICHUN.

OKpyryiaTh HaTypajibHbIEC YHCIIA.

13



PenieHue TeKCTOBBIX 3224

Pemarp TekcToBble 3amauM  apU(METHUYECKHMM CIIOCOOOM U C IOMOIIBIO
OpPraHM30BaHHOI'O KOHEUHOTO Iepedopa BCeX BO3MOKHBIX BAPUAHTOB.

Pewate 3amaun, cogeprkane 3aBUCUMOCTH, CBS3BIBAIOIINE BEJIMYUHBI: CKOPOCTD,
BpEMsl, paCCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKHE 3alMCH, CXEMbl, TaONMIbl, 0003HAYEHUS MpPHU pPELICHUU
3ajad4.

[Tonb30BaTbCd OCHOBHBIMU E€AMHHUIIAMU HM3MEPEHUS: LIEHBI, MAacChl, PaCCTOSHMS,
BPEMEHU, CKOPOCTH, BBIPAXKATh OJIHU €AVHUIIBI BEJIMUUHBI Yepe3 JpyTHe.

W3Bnekatb, aHaNIU3UpPOBaTh, OIEHUBATh HHQPOPMAIMIO, MPEACTABICHHYIO
B Ta0nuue, Ha CTOJA0YATON JuarpaMMe, MHTEPIPETUPOBATh MPEACTABICHHbBIE JTAHHBIE,
UCITI0JIb30BaTh JaHHbIE MIPU PEIICHUH 3a/1a4.

Harasignas reomerpust

ITonp30BaThCA r€OMETPUUECKUMU IOHATUAMMU: TOUYKA, IIPSAMast, OTPE3OK, JIyd, YIodl,
MHOI'OYT'OJIBHUK, OKPYKHOCTb, KPYT.

[IpuBoauTs NpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUpPA, HUMEIIHX (opmy
U3YYEHHBIX TEOMETPUUECKUX PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO C YIVIAMHU: BEpIIMHA CTOPOHA,
C MHOT'OYI'OJIBHUKAMU: YIr'oJl, BEPIINHA, CTOPOHA, JUaroHajib, C OKPY>KHOCTBIO: paanyc,
IAaMETp, LEHTP.

N300paxaTh N3y4eHHbIE TEOMETPUYECKHE (PUTYyphl HA HETMHOBAHHOW U KJIETYATOU
OyMare ¢ MOMOUIBIO HUPKYJISI U JIMHEUKHU.

HaxoguTe miMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHUEM C IOMOIIBIO
JIMHEWKH, CTPOUTDH OTPE3KH 3aJaHHOM IJIMHBI; CTPOUTH OKPY’KHOCTh 3aJJaHHOTO painyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIVIOB INPSAMOYIOJIbBHUKA, KBajpara ISl HX
IIOCTPOCHMS, BBIYMCIICHUS UIOLIAAU U IIEPUMETPA.

Bbluucnsate nepuMeTp W IJIOIAAL  KBajApara, NOpsIMOYTOJbHUKA, (QUryp,
COCTaBJICHHBIX U3 MIPSMOYTOJIBHUKOB, B TOM Yucie (PUryp, n300pa>k€HHBIX Ha KJIETYATOM
Oymare.

Ilonp30BaTbCd OCHOBHBIMM METPUYECKMMM E€IUHULIAMH HW3MEPEHHUs JUIMHBI,
IIJIOIA/IN; BBIPAXKATH OJTHU €IVMHULIbI BEJIMYUHBI YEPE3 APyTHE.

Pacno3naBaTe mapamienenunesa, KyO, HCIONb30BaThb TEPMUHOJIOTHIO: BEPILIMHA,
pedpo rpaHb, U3MEPEHUs, HaXOIUTh U3MEPEHMUS MapajuleNienumea, Kyoa.

Boruncnate 00b€M Ky0a, mnapajuienenunena 1o 3aJaHHbIM  U3MEPEHHSIM,
M0JIb30BATHCS EMHUIIAMU U3MEPEHHS 00BEMA.

Pemlare HecnoxHblE 3a7adyd  HAa U3MEPEHUE TEOMETPUYECKUX  BEIWYUH
B [IPAKTUYECKUX CUTYyaLHAX.

14



[IpeameTHBIC pE3yIbTAaThl OCBOEHHUS NPOTPAMMBI y4e€OHOTO Kypca K KOHILY
o0yueHus B 6 kJ1acce:

Yucsia 1 BBIYUCTICHUA

3HaTh WM IIOHMMAaTh TEPMHUHBI, CBSI3AHHBIC C PA3JMYHBIMU BHJIAMU 4YHUCEN U
crnocobaMu WX 3aliCH, MEPEeXOAUTh (€CIU 3TO BO3MOXKHO) OT OAHON (OPMBI 3amucu
YHUCIIa K JPYTOU.

CpaBHHUBATh U YIOPSAI0OYNBATH LIEJIbIC YUCIIA, OOBIKHOBEHHBIE U JECITHUHBIE APOOH,
CPaBHMBATD YMCJIA OJHOTO U PA3HBIX 3HAKOB.

BbINONHATH, coueTast yCTHbIE M TUCbMEHHBIE TPUEMBIL, apU(PMETUUECKHUE TEUCTBUS
C HaTypaJbHBIMU M LEJIBIMU YHUCIIAMH, OOBIKHOBEHHBIMH U JECATHUYHBIMH APOOSIMH,
ITOJIOKATEJIBHBIMU M OTPULIATENIBHBIMU YUCIIAMU.

BplunciATh 3HaYEHUs YUCIOBBIX BBIPAYKEHWM, BBIIOJIHATH NPUKUIAKY U OLICHKY
pe3ysibTaTa BbIYUCICHUM, BBINOJHATH MpeoOpa3oBaHUsl YHUCIOBBIX  BBIPAKEHUH
Ha OCHOBE CBOWCTB apu(hMETHUECKUX JEHCTBUN.

COOTHOCHTH TOUKY Ha KOOPJAMHATHOM MPSMOM C COOTBETCTBYIOLUM €{ YHCIIOM H
n300paxkaTh YyMciia TOYKaMU Ha KOOPJIMHATHOW MPSIMON, HAXOJAUTh MOJYJIb YHCIIA.

COOTHOCUTH TOYKH B MPSIMOYTOJIBHOM CUCTEME KOOPAMHAT ¢ KOOPAMHATAMHU JTOMN
TOYKH.

OKpyriTh Leble Yncia U IECATUYHbIE IPO0HU, HAXOIUTh MPUOIMKEHUS YUCE.

YucsoBbie M OYKBEHHbIC BbIPAKECHHUS

[TonumaTe ¥ ynoTpeOJATh TEPMHUHBI, CBS3aHHBIC C 3aIMCBIO0 CTCIICHW YHCIIA,
HaxOJWTh KBaJApaT M KyO 4YHCIA, BBIYHCISATH 3HAYCHHUS YHCIOBBIX BBIPAKCHHM,
COJICpIKAIlUX CTETICHH.

[Tonp30BaThCs TMpU3HAKAMU JCIMMOCTH, PACKIaJbIBaTh HATypajbHbIE 4YHCIA
Ha MPOCThIE MHOKUTEJIH.

[Tonb3oBaThca MacITabOM, COCTABIISITH MPOMOPLUU U OTHOIICHHS.

Ucnonb3oBath OykBbI jisi 0003HAYEHUS YWCENI MPU 3alUCH MaTEMATHYECKUX
BBIPAKEHUN, COCTaBJISATh OYKBEHHBIC BBIpKEHUS U (DOPMYJIbI, HAXOJIUTh 3HAUYCHUS
OYKBEHHBIX BBIPAKCHHUH, OCYIIECTBIISII HEOOXOAUMBIE MOJICTAHOBKH 1 ITpeoOpa3oBaHus.

Haxonuts HEN3BECTHBIN KOMIIOHEHT PABEHCTBA.

Penienue TekcTOBBIX 33124

PemaTth MHOTOIIIArOBbIE TEKCTOBBIE 3314l apU(PMETHUECKUM CITIOCOOOM.

Pemarp 3amaun, cBA3aHHBIE C OTHOIICHHWEM, MPOMOPLHUOHAIBHOCTHIO BEJIHYMH,
IPOIEHTaMH, PEIIaTh TPU OCHOBHBIE 3a7]aui Ha IPOOH M MPOIICHTHI.

Pematp 3amaun, comeprkaiie 3aBUCUMOCTH, CBSI3bIBAIOIINE BETMYUHBI: CKOPOCTH,
BpeMsi, PacCTOSHUE, II€HAa, KOJMYECTBO, CTOUMOCTb, MPOU3BOIAUTEIHLHOCTb, BpeEMs,
o0béma paboThl, HUCHONB3YS apUPMETHUYECKHE JEWUCTBUSA, OLCHKY, NPUKUIKY,
M0JIb30BaThCS €AMHUIIAMU U3MEPEHUSI COOTBETCTBYIOIINX BEIUYHH.

CocTaBnsaTh OyKBEHHBIE BBIPAKEHMSI 110 YCIIOBUIO 33JaUH.
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W3Bnekats HHPOpMALINIO, TPECTABICHHYIO B TA0IMIIAX, HA JMHEWHOM, CTOIOUaTON
WM  KPYroBOM JuarpaMmax, MHTEpPIPETUPOBATh  IPEJACTABICHHBIE  JAHHBIC,
MCIOJIb30BaTh JJAHHBIC TIPU PEIICHUM 3a/ad4.

[IpencrapisaTe wHGOPMAIIUIO C TMOMOIIBIO TaOJWIl, JUHEHHOW W CTOJIOYATOM
JTAArPaMM.

Harasignas reomerpust

[IpuBoauTh, mpUMEPHl OOBEKTOB OKPYXKAIOUIETO MHpa, HMEIOIMUX (PopMmy
U3YYEHHBIX T€OMETPUUYECKUX MIOCKUX M MPOCTPAHCTBEHHBIX (DUTYP, IPUMEPHI PaBHBIX
U CHMMETPUYHBIX (DUTYD.

N300paxxaTh ¢ MOMOIIBIO HUPKYJIS, TUHEHKH, TPAHCIIOPTHPA HA HEJIMHOBAHHOW U
KJIeT4yaTol Oymare M3y4eHHbIE IUIOCKUE FeoOMEeTpHYecKue (DUrypbl U KOH(PUTYypaluw,
CUMMETPUYHBIE (PUTYPBI.

[Tonb30BaTbCd TE€OMETPUUYECKUMHU TMOHATHSIMHU: PABEHCTBO (UTYp, CHUMMETPUS,
MCIIOJIB30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C CUMMETPHUEW: OChb CHUMMETPHUH, LEHTP
CUMMETPUH.

HaxoauTs BENMYHUHBI yTII0B H3MEPEHUEM C IIOMOIIBIO TPAHCIIOPTUPA, CTPOUTH YIJIbI
3aJJaHHOM BEJIMYMHBI, I10JIb30BAThCA NPU PELICHUM 3a1ad IpajyCHOW MEpOH YIIIoB,
pacrio3HaBaTh Ha YEPTEKAX OCTPBIN, IPAMOU, Pa3BEPHYTHIN U TYIION YIJIbI.

Bpruncnares  QuMHYy  JIOMaHOM, TEPUMETP MHOTOYTOJIBHUKA, ITOJb30BAThCS
CAUHULIAMU U3MEPEHUs JUIMHBI, BBIPAXKATh OJHU E€IMHUIBI U3MEPEHUS JUIMHBI 4epes3
Ipyrue.

Haxoguth, ncnonb3ys 4epTEXHbIE WHCTPYMEHTBI, PACCTOSHUA: MEXIAY ABYyMS
TOYKaMH, OT TOYKH 110 MPSIMOM, JUINHY IIyTH HA KBaJAPATHOU CETKE.

Boruncnsate minomaab GUryp, COCTaBI€HHBIX U3 MPSIMOYTOJIBHUKOB, UCOIb30BaTh
pa3OueHne Ha  NOpPSIMOYTOJbHUKHM, Ha  paBHble  (QUIypbl,  JOCTpauBaHUE
0 TPSMOYT'OJIbHUKA, I10Jb30BaTbCS OCHOBHBIMM EIMHULAMU H3MEPEHHUs IUIOLIAIH,
BBIPAXKaTh OJHU €IUHULIBI U3MEPEHUS IUIOIIAAN Yepe3 APyTHUE.

Pacrio3naBaTh Ha MOJENAX M M300paKEHUSAX MNHUpPAMUAY, KOHYC, ILHJIMHAP,
UCIOJIb30BaTh TEPMHUHOJIOTHIO: BEPILIUHA, PeOpO, TpaHb, OCHOBAaHUE, pa3BEPTKA.

N300pakath Ha KJeT4aToi Oymare mpsMOYTOJIbHBIN Mapasuieenunes.

Boruucisate 00bEM  NMPSAMOYTobHOTO Mapajiefienunena, Ky0a, MOoJb30BaThCs
OCHOBHBIMH €TUHUIIAMH U3MEPEHUs 00BbEMA;

Pemare HecnoxHbIE 3agauM  Ha HAXOXKJICHHE TIE€OMETPUYECKUX BEIUYUH
B IIPAKTUYECKUX CUTYaLHSIX.
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TEMATHYECKOE IINTAHUPOBAHHUE

5 KJIACC
HanmenoBanwme pazzaena KosmuectBo OcHoBHOEC OCHOBHBIE BUJIBI ICATEIILHOCTH O0yYarOIIHXCS
(TeMsI) Kypca 1acoB COoZICpIKaHUC
HartypanbHbie unca. 43 Jlecatuunas Yurtarth, 3aNIUCHIBATH, CPABHUBATH HATYPAIbHBIC YHCIIA;

JlelicTBHS C HATYpaJIbHBIMU
YU CIIAMU

CUCTEMA CUUCIICHUS.
Psn mHaTypanpHbIX
qucell.
HarypanbHbli psz.
Yucno 0.
HatypanbeHble yncna
Ha KOOPJAMHATHOU
MPSAMOM.
CpaBHeHue,
OKpPYIJICHHE

HaTypaJIbHBIX YHACEIL.

Apupmernueckue
JICUCTBUS

C HATypaJIbHBIMU
yuciiamu. CBolcTBa
HYJISI IPY CJIOKEHUH
U YMHOEHUH,
CBOMCTBA €IUHUIIBI
MIPU YMHOKEHUHU.

NpeaIaraTb U 00CyKIaTh COCOOBI YIIOPSIOUNBAHUS YNCEIL.
N300paxaTh KOOPIAMHATHYIO NPSIMYIO, 0TMEYaTh YUCIIa
TOYKaMH Ha KOOPJIUHATHOU NPSIMOM, HAXOAMTH KOOPIANHATHI
TOYKH.

HccaenoBathb cBoiicTBa HATypallbHOTO psia, uncen 0 u 1
MIPY CIIO)KEHUU U YMHOKEHUH.

Hcnonb30BaTh NPaBUJIO OKPYIVIEHUS HATYPAIbHBIX YHCEIL.
BbInoiHATH apupMeTndecKue 1eiiCTBU C HATYpAIbHBIMU
YUCJIaMU, BBIMUCIATH 3HAYCHUS YUCIIOBBIX BBIPAKEHUIN

CO CKOOKaMH U 0e3 CKOOOK.

3anuchIBaTh TPOU3BEICHUE B BUJE CTENICHU, YUTATh
CTEIECHH, HCII0JIb30BATh TEPMHUHOJIOTHIO (OCHOBAHUE,
MOKAa3aTellb), BLIYMCIASTh 3HAYEHUS CTCTICHEH.

BbINOJHATH NPUKUAKY U OLEHKY 3HAYCHUN YUCIIOBBIX
BBIPAXKEHU, MPeAJIaraTb 1 IPUMEHATh NPUEMBI IPOBEPKH
BBIYMCIICHUU.

Hcnonb30BaTh NPpH BBIYUCICHUAX [IEPEMECTUTEIBHOE U
COYETATEJIbHOE CBOMCTBA CIIOKEHUS U YMHOXKEHHS,
pacnpenenuTeIbHOE CBOMCTBO YMHOXKEHUS;, (POPMYJIMPOBATH
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IIepemectuTenpHOE
Y COYETATEIbHOE
CBOMCTBA CJIOKEHUS
1 YMHOKEHUSI,
pacnpeieUTeIbHOE
CBOKMCTBO
YMHOXEHHUSI.
Jemurenu u
KpaTHbBIC YUCIIA,
Pa3JIoKEHUE YuCia
Ha MHO>XHUTEJIH.
Henenue

¢ ocratkoMm. IIpocteie
1 COCTaBHBIC YHCIIA.
[Ipu3Haku
IEJIUMOCTH Ha 2, 5,
10, 3, 9.

CreneHns ¢
HaTypaJIbHbIM
MOKa3aTeJIeM.
YHucnoseie
BBIPKCHUS,
MOPSIAOK IEUCTBUM.
Pemenne TeKCTOBBIX
3aJ71a4 Ha BCE
apupMeTHIECKUE

U IPUMEHATH MPaBUJIA TPEOoOPa30BaHUS YUCIOBBIX
BBIPKEHHUI HA OCHOBE CBOMCTB apU(PMETUUECKUX JIEHCTBHM.
HccsienoBaTh 4KCIIOBbIE 3aKOHOMEPHOCTH, BBIABUTATh M
000CHOBBIBATH T'MIIOTE3bI, POPMYJINPOBATH 00001IEHNS U
BbIBO/IbI 10 PE3YJIBTATAM NMPOBEAEHHOTO UCCIICIOBAHUS.
D®opMyJIHPOBATH ONPeIeSIeHUs JICIUTENS U KPAaTHOTO,
HA3bIBATh JICTTUTEIU U KPATHBIC YUCIIA; PACIIO3HABATH
MIPOCTBIE I COCTABHBIE YKCIIA; (POPMYIHPOBATH H
NMPUMEHATH NPU3HAKM JISIUMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATH AJITOPUTM PA3JIOKECHUS YHACIIA HA TTPOCTHIE
MHOKUTEIN; HAXOAUTh OCTaTKU OT JICJICHUS U HEMOJIHOE
YaCTHOE.

Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BICKA3bIBAHUS

O HATypaJbHbIX YUCIIAX, IPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BHICKA3BIBAHUSA U OTPHUIIAHUS
BBICKA3bIBAHUM O CBOMCTBAX HATYPAJIbHBIX YHCEIL.
KoncTpynpoBars MaTeMaTHYeCKHE NPEAJI0KEHUS

C IOMOUIBIO CBSI30K «H», KU, «ECIHU. .., TO... ).

Pemats TekcTOBbIE 3a/1aun apU(DMETHIECKUM CITIOCOOOM,
HCIO0JIb30BAaTh 3aBUCMMOCTH MEXIY BEJIMUUHAMHU (CKOPOCTb,
BpEMsl, paCCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOUMOCTD U JIp.):
AHAJM3MPOBATH U OCMBICJIMBATH TEKCT 3a7a4H,
nepedopMyTHpPOBATH YCIOBHUE, H3BJIEKATH HEOOXOUMBIC
JIaHHBIE, YCTAHABJIUBATH 3aBUCUMOCTH MEXAYy BEJIUUYNHAMHU,
CTPOUTH JIOTUYECKYIO LEMOYKY PACCYKICHUMU.
MoaeaupoBaThb X0 PEHICHHS 33/1a4H C TOMOIILIO PUCYHKA,
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JIEHCTBUS,
Ha JIBIOKCHHUE U
MOKYIIKH

CXEMBI, TaOJINIIBI.

IIpuBoauTh, pa3dupaTh, OLEHUBATH PA3JINYHBIC PELICHUS,
3aMKCH PELIEHUH TEKCTOBBIX 3a/1a4.

Kpuruyecku oneHMBaThH NOJyYEHHBIN PE3yJIbTAT,
OCYLLECTBJIATH CAMOKOHTPOJIb, IPOBEPSIA OTBET Ha
COOTBETCTBHUE YCJIOBHIO, HAXOAUTH OLIHOKH.

PemaTsp 3a1a4n ¢ nomMoIb0 nepedopa BCceX BOZMOKHBIX
BAapUAHTOB.

3HAKOMUTBCS € MCTOPHEN Pa3BUTHS apU(PMETUKA

Harnsannas reomerpus.
JIvHUYM Ha TTOCKOCTH

12

Touka, npsimas,
OTPE30K, JIyY.
JlomaHas.
N3mepenue 1vHbI
OTpEe3Ka,
METPUYECKHUE
€IMHUILIBI
WU3MEPEHUS JIJTUHBI.

OKpyX HOCTb U KpYT.

IIpakTnueckas
paboTta
«IlocTpoenue y3opa
U3 OKPYKHOCTEN.
VYron. [Ipsamoi,
OCTPBIH, TYIION U
Pa3BEPHYTHIN YIJIbIL.
N3mepenue yrios.

Pacno3naBaTthb Ha yepTexkax, pUCyHKaxX, ONMUCHIBATD,
UCIIOJIB3Ys TEPMHUHOJIOTHIO, U H300PakKATh C TTOMOIIIBIO
YepTEKHBIX UHCTPYMEHTOB: TOUKY, IPSIMYIO, OTPE30K, Ty,
YTOJ1, IOMaHY10, OKPY’KHOCTb.

Pacno3naBath, NPUBOAUTH NPUMEPHI 00HEKTOB PEATHLHOTO
MHUpa, UMEIOITUX (HopMy N3YUEHHBIX GUTYDP, OLEHUBATH UX
JIMHENHBIE pa3MepHI.

Hcnonb30BaTh JIMHEHKY U TPAHCTIOPTUP KaK HHCTPYMEHTHI
JUIS1 TIOCTPOCHUS M UBMEPEHUS: M3MEPSATH JITIMHY OTPE3Ka,
BEJIMUMHY YyIJa; CTPOUTH OTPE30K 3aJIaHHOW JUIMHBI, YTOJI,
3a/IaHHOM BEJIMYHMHBI; OTKJIAABIBATH IIUPKYJIEM PaBHbIC
OTPE3KH, CTPOUTH OKPY>KHOCTh 3aJIaHHOTO pajguyca.
N306paxath KOHPUTYpAITUU TeOMETPUIECKUX puryp

13 OTPE3KOB, OKPYKHOCTEM, UX YaCTEN HA HEJIMHOBAHHOU U
KJIeT4YaTol Oymare; npeajiaratb, ONMCHIBATH U 00CYKIATh
CIoco0bl, AJITOPUTMbI TIOCTPOCHHS.

Pacno3naBaTh ¥ 1300paxkaTh Ha HETMHOBAHHOU U
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[IpaxkTnueckas
pabota
«IlocTpoenue
YTJIOB»

KJIETYaTOW Oymare npsMou, OCTPBIH, TYHOW, pa3BEPHYTHIN
YTIIbl; CPABHUBATDH YIJIbIL.

BbI4uCJIATH IMHBI OTPE3KOB, JOMaHBIX.

IloHuMaTh M MCNIOJIB30BATH NP PELICHUM 3214
3aBMCHMOCTH MEKy €AMHUIAMU METPUYECKONU CHCTEMBI
Mep; 3HAKOMHMTBCSI C HEMETPUUECKUMHU CUCTEMAMH MEp;
BbIPAKATh JUIMHY B Pa3JIMYHBIX €IMHUIIAX U3MEPEHHUS.
HUccaenoBath GUrypsl 1 KOHPUTypaLuu, UCIOJIb3YS
1u(pOBBIE peCypChl

OOBIKHOBEHHBIE JPOOH

48

JpoOs. [IpaBHiIbHBIC
Y HeMpaBUIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOHU.
CpaBHeHue po0ei.
Cnoxxenue u
BBEIYMTAHHE
OOBIKHOBEHHBIX
npo0Oeit. CmenianHas
JIpo0Ob. YMHOKEHHE
U JICIICHHE
OOBIKHOBEHHBIX
npo0eii; B3auMHO-
oOpaTHbIe JpOoOH.
Pemenne TeKCTOBBIX
3aJ1a4, COJep KaIluX
npoou. OCHOBHBIE

MopeanpoBarthb B rpadUuecKoi, IpeIMETHON popMme,

C IIOMOIIIBIO0 KOMITBIOTEPA OHSTHS U CBOKWCTBA, CBSI3aHHBIE

C OOBIKHOBEHHOH JPOOBIO.

YuTaTh U 3alIUCHIBATH, CPABHMBATH OOBIKHOBEHHBIE IPOOH,
NpeaIaraTb, 000CHOBbIBATH U 00CYKIATH CIIOCOOBI
YIOPSAIOYUBAHUS JPOOEH.

N3006paxkaTh 0OOBIKHOBEHHBIE IPOOU TOUKAMHU

Ha KOOPJIAWHATHOM IIPSMOU; HCII0JIb30BAaTh KOOPIMHATHYO
NPSAMYIO JJI CPaBHEHHUS IPOOEH.

D®opMyIHPOBATH, 3alIUCHIBATH € NIOMOIIbLIO OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHO Ip0oOH; MCIOJIB30BATh OCHOBHOE
CBOMCTBO JIpo0OU JUIsl COKpaIeHust IpoOeit 1 MpUBEICHUS
JIpoOU K HOBOMY 3HAMEHATEIO.

IIpeacTraBiasiTh CMEMIAHHYIO IPOOb B BUJIE HEMPABWIBHON U
BBIJICIISITH 1IEITYIO YacTh YKCIIa U3 HEMPABWIHHOU POOH.
BoinoHATH apudmeTnyecKue 1eicTBus

C OOBIKHOBEHHBIMH JIpOOSMU; MIPUMEHSATH CBOHCTBA
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3a/1ayu Ha IpoOHu.
[IpumeneHue OykB
JUTSL 3aITUCH
MaTEeMaTUYECKUX
BBIPAKECHUU U
MPEIJIOKEHU N

apu(PpMETHISCKUX IEHCTBHUM JIs palliOHATH3AIIIN
BBIUHCIICHUN.
BbINOJIHATH NPUKUAKY M OLEHKY PE3YJIbTaTa BEIYUCICHUN;

npeiaraTb U NPUMEHSATh NPUEMbI IPOBEPKU BHIYUCIICHH.

IIpoBoauTHL HCC/IEI0BAHMS CBOWCTB IpOOEH, ONUPasch

Ha YHUCIIOBbIE SKCIIEPUMEHTHI (B TOM YHUCIIE C TOMOIIBIO
KOMIIBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

0 Ipo0sIX, MPUBOAUTH MPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSA U OTPULIAHUS BHICKA3bIBAHUIM.

Pemarts TeKCTOBBIC 3a7a4M, COJIEpKAIIUE APOOHBIEC IaHHbIC, U
3a71a4M Ha HaXOXKJICHHUE YaCTH LIEJIOT0 U LEIO0TO I10 €ro 4acTH;
BbISIBJISITh UX CXOJICTBA U Pa3/IHMYMSl.

MopaeaupoBarhb X0/ PELICHUS 3a1a4U C IIOMOIIBIO PUCYHKA,
CXEMBI, TaOJINIIEI.

IIpuBoauTh, pa3doupaTh, OLEHUBATH PA3JIMYHbIC PEIICHHUS,
3aIlMCH PEIICHUI TEKCTOBBIX 3aa4.

Kpurnyecku oueHUBaTh MOJYYEHHBIA PE3YJIbTAT,
OCYIIECTBIISITh CAMOKOHTPOJIb, IPOBEPSISt OTBET

Ha COOTBETCTBHE YCJIOBHIO, HAXOAUTh OLTHOKHU.
3HAKOMUTBCS C UCTOPHEN Pa3BUTHS apu(PMETHKU

Harnsgnas reomerpus.
MHOroyroJbHUKH

10

MHOroyroJIbHUKH.
YeThIpEXyTOIBHUK,
MPSIMOYTOJIBHHK,
KBaJpar.
[TpakTnueckas

OnucbIBaTh, HCNOJIB3YSI TEPMUHOJIOTHIO, H300PAKATH

C IOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJEJIUPOBATh U3 OyMaru MHOTOYTOJIbHUKH.

I[IpuBoauThL NpUMepbI 0OBEKTOB PEATBHOTO MUPA, UMEIOIIINX
(GbopMy MHOTOYTOJIbHUKA, IPSMOYTOJIbHUKA, KBaIpaTa,
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pabota
«IlocTpoenune
MPSMOYTOJIbHUKA

C 3aJIaHHBIMU
CTOPOHAMHU

Ha HEJIMHOBAaHHOU
Oymare.
TpeyroJyibHUK.
IImomane n
TIEpUMETP
MPSIMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTAaBJICHHBIX U3
MPSIMOYTOJIbHUKOB,
€UHUIIBI
U3MEpPEHUS
TUJIOILIAIH.
ITepumerp
MHOTOYTOJIbHUKA

TPEYrOJIbHUKA, OLIEHUBATh VX JINHEWHBIE Pa3MEPBI.
BpI4ucasiTh: IEPUMETP TPEYTOJIBHHUKA, IPSIMOYTOJIbHUKA,
MHOT'OYTOJIbHUKA; TUIOIIAb MPSIMOYTOJIbHUKA, KBaJgpaTa.
HN300paxkaTh OCTPOYTOJBHBIE, TPIMOYTOJIBHBIE U
TYIIOYTOJIbHBIE TPEYTOJIbHUKHU.

CTponTh Ha HEJIMHOBAHHOM M KJIETYAaTON Oymare KBajapar u
MPAMOYTOJIbHUK C 33JJaHHBIMU JIJIMHAMU CTOPOH.
HccaenoBath CBOMCTBA NIPAMOYTOJIBHUKA, KBaJApaTa IyTEM
HKCIIEPUMEHTA, HAOIIOICHHS, U3MEPEHUS, MOJICTUPOBAHNS;
CpaBHHBATh CBOMCTBA KBaJpaTa U NPSIMOYTOJIbHUKA.
KoncTpynpoBars MaTeMaTHYeCKHE NPEAJI0KEHUS

C MIOMOIIBIO CBSA30K «HEKOTOPHI», «J11000i1». PacmosnaBathb
VMCTUHHBIE U JIOXKHBIC BBICKA3bIBAHUSA O MHOTOYTOJIbHUKAX,
NPUBOAUTH MPUMEPBI U KOHTPIIPUMEPHI.

HccaenoBath 3aBUHCUMOCTD IUIOLIAIN KBagpaTa OT JJIMHBI
€ro CTOPOHBI.

Hcnonb30BaTh CBOMCTBA KBAJIPATHOM CETKU JJIs1 HOCTPOEHUS
¢buryp; pa3douBaTh NPSIMOYTOJIbHUK HAa KBAJIPaTHI,
TPEYTOJIbHUKH; COCTABJATH (QUTYPHI U3 KBAJIPATOB U
MPSIMOYTOJIBHUKOB M HAXOAUTH UX TUJIOIA/h, pa30UBaTh
(burypsl Ha IPSIMOYTOJIbBHUKHA U KBAJIPAThl M HAXOJIUTh UX
TJIOIIAb.

Bbipakarh BeIMUYMHY IUIOMIAAN B PA3JIMUYHBIX €IUHUIIAX
M3MEPEHUSI METPUYECKON CUCTEMBI MEp, IOHMMATDH U
HCII0JIb30BATh 3aBUCUMOCTH MEXIY METPUUECKUMU
€IMHUIIAMH U3MEPEHUS TUIOIIAIN.
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3HAKOMHUTHCS ¢ IPUMePaMH NPUMeEHEHUsI TTOMIATN U
nepuMeTpa B MPAKTHUECKUX CUTyanusX. Pemars 3agauu

U3 peaabHON )KU3HU, MPeIIaraTh U 00Cy:K1aTh pa3Tu4HbIe
CIoco0bI penieHus 3aaau

Jlecatuunbie 1poOu

38

JlecsTU4Has 3aluCh
npo0Oeitl. CpaBHEeHUE
JECATUYHBIX
JpOOeid.

JlericTBus

C I€CSITUYHBIMU
JTPOOSIMHU.
Oxkpyriienue
JECATUIHBIX
JpOOeid.

Pemienne TeKkCTOBBIX
3a/1a4, CoJIepPIKaIInuX
npoou. OCHOBHBIE
3aJlayu Ha 1poou

IIpeacTraBiasiTh IECATHYHYIO APOOB B BUE OOBIKHOBEHHOM,
YUTATh U 3aNIMCHIBATH, CPABHUBATD JICCITUYHBIC IPOOH,
npeaiaraTb, 000CHOBBIBATH U 00CYKIAaTh CIIOCOOBI
YIOPAIOYUBAHUS JECATUUHBIX APOOEH.

N300paxarth necaTuyHbIe IpOOU TOYKAMHU HA KOOPJIMHATHON
MIPSMOM.

BoISIBASTH CX0JCTBA U Pa3JIHYUs PABWI apUPMETUIECKUX
JIEUCTBUH C HATYPAJIbHBIMU YUCJIAMU U JECATUYHBIMU
JIpoOsiMU, OOBSICHATD HX.

BoimoaHaTh apupMeTnyecKkue 1eUCTBUS C JECATUIHBIMU
JIpo0sIMU; BBINIOJIHATH NPUKWAKY M OLEHKY pe3yibTaTa
BBIUHCIICHUU.

IIpumeHsTH cBOMicTBA apuMeTHUESCKUX JEHCTBUN

JUISL palliOHAIU3alMU BEIYUCIICHU.

I[IpuMeHATH NPABUIO0 OKPYIJIEHHUS JIECATUYHBIX APOOECH.
IIpoBoauTH HCCJIEI0BAHMSI CBOMCTB ACCATUYHBIX JIPOOCH,
ONMUPAsACh HA YUCIIOBBIE IKCIIEPUMEHTHI (B TOM YHCIIE

C MOMOIIbIO KOMITBIOTEPA), BBIIBUTATh THIIOTE3bI U
MPUBOAUTH UX 00OCHOBAHUS.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

0 1po0sX, MPUBOAUTH NPUMEPbI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3BIBAHMS U OTPUIIAHUS BHICKa3bIBAHUU.
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PemaThb TeKCTOBBIE 3aJ1a4H, COAEPKALIUE IPOOHBIE TaHHbIE, U
Ha HAXO0XKICHUE YaCTU LEJIOr0 U LIEJIOr0 110 €ro 4acTy;
BBIAIBJISITh HX CXOACTBA U PA3JIHYHSL.

MopeanpoBarh X0/ pEeLICHUS 331a4M C IOMOILBIO PUCYHKA,
cxeMmbl, Tabiuipl. [lpuBoanTh, pa30MpaTh, OLICHUBATH
pa3IMYHbIC PEIICHHUS], 3aIIUCH PEIIEHUI TEKCTOBBIX 3a/1a4.
OmnepupoBarhb 1pOOHBIMU YUCIIAMH B PEAJIBHBIX KU3HEHHBIX
CUTYaLHSIX.

Kpurudecku oneHMBaTh ITOIYYECHHBIN PE3YNIbTAT,
OCYLIECTBJISTH CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBHE YCIIOBHIO, HAXOJAUTH OIINOKH.
3HAKOMUTBCS € MCTOPHEN Pa3BUTHS apU(PMETUKA

Harmnsianas reometpus.
Tena u purypsi
B MPOCTPAHCTBE

MHOrorpaHHHKH.
N3o6paxkenue
MHOT'OTPaHHHKOB.
Mopnenn
MIPOCTPAHCTBEHHBIX
TeN.
[IpssMOyTOnBHBIN
napasuielienunes,
Ky0. Pa3BépTku kyOa
U Napajuiesienunesa.
[TpakTnueckas
pabota «Pa3BépTka
KyOay.

O0BEM KyOa,

Pacno3naBaTh Ha YepTeKax, pUCYHKAX, B OKPYKAKOIIEM
MHpe MIPSIMOYTOJIbHBIN Tapalieenunes, Kyo,
MHOTOI'PAaHHHKH, ONIMCbIBATh, MCII0JIb3YH TEPMHUHOJIOTHIO,
OLIEHMBATh JIMHEITHbIE Pa3MEpHI.

I[IpuBoauTH NpUMeEPHI 0OBEKTOB PEAIbHOTO MUPA, UMEIOLIUX
(GbopMy MHOTOTPaHHHKA, TPSIMOYTOJILHOTO NapaljIe/IeHIe1a,
KyoOa.

MN300pazkath Ky0 Ha KjIeT4aTOM Oymare.

HccaenoBath cBoiicTBa Ky0a, MPSIMOYTOIHHOTO
napajuieienunea1a, MHOrorpaHHUKOB, UCIIOJIb3Ysl MOJENH.
Pacno3naBath M u300paxars pa3BEPTKU KyOa u
napaenenuneaa. MoaeJupoBaTb Ky0 U napasiesienurne]
u3 OymMaru v MpoYrx MaTepuagoB, 00bACHIATH CIOCO0
MOJEJIUPOBAHUSI.
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PSIMOYTOJIBHOTO
napasuleienuneaa

HaxoanTh n3MepeHus, BbIYMCISTD ILI0IIA (b TOBEPXHOCTH;
00bEM Ky0a, MpsMOYTOJIBHOTO Napasliesenunesa;
HCCIe0BATH 3aBUCUMOCTB 00bEMa Ky0a OT JIMHBI €T0
pedpa, BBIABUTATh U 000CHOBBIBATH I'MIIOTE3Y.
Hao0uronath 1 NpOBOAUTH AHAJIOTMH MEXK]Ty OHATHIMHU
wioniaay 1 00bEMa, NepuMeTpa U oAl IOBEPXHOCTH.
Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BHICKA3bIBAHMS

O MHOTOI'PaHHHKaX, MPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI,
CTPOMTH BBICKA3BIBAHMS U OTPULIAHUS BBICKA3bIBAHUM.
Pemars 3aga4um u3 peanbHOMN KU3HA

[ToBTOpEeHuEe 1 0000IIIEHNE

10

IToBTOpEHUE
OCHOBHBIX HOHSATHUH
1 METOJIOB Kypca

5 knacca,
000011IcHNE 3HAHUH

BoeruncasTh 3Ha4eHNS BBIPAXKEHUM, COAEPKALLNUX
HaTypaJbHbIC YUCIIa, OOBIKHOBEHHBIC U IECATUYHBIC TPOOH,
BBITIOJTHATH MPEe0Opa30BaHUs YUCET.

BriOupaTh cioco0d cpaBHEHUS YUCEN, BBIYACICHNM,
NPUMEHSTDH CBOICTBA apU(METUUECKUX JCHCTBUIN

JUISL pallMOHAIM3alH BEIYUCIICHUM.

OcyumecTBJISATH CAMOKOHTPOJIb BBIITOJHIEMBIX ICHCTBUHN 1
CaMOMPOBEPKY PE3YyJIbTaTa BHIUMCICHUMN.

PemiaThb 3agaum U3 peanbHON )XKU3HU, IPUMEHSATH
MaTeMaTH4yecKue 3HAHUS JJIsl pEIICHUs 3a/1a4 U3 APYTrux
y4€OHBIX MTPEAMETOB.

Pemarts 3a1aun pa3HbIMH CIIOCO0AMH, CDABHUBATD -
CIoco0bI PEIICHHS 33]]a4, BHIOMPATH PAllHOHAJILHbBIN
Crocoo

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

170
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IMoypounoe miaanupoBanue 5-M KJIACC

KonnyecTBo
No aKaJieMUYecKuxX Koamectso /leATeIbHOCTD YUUTEJIs ¢ Y4eToM padoueii
Tema/paznen OLEHOYHBIX 90P u 11IOP
n/n 4acoB, 0TBOAMMbIX NMPOrpaMMbl BOCIIMTAHUSA
npoueayp
HA OCBOEHHUE TeMbI
§ 1. HarypauabHble unciaa u HyJb. llkauasi (16 yacos)
1 |IIpencraBieHue 4ucCIOBOM 1 1 OnekTpoHHas popma | YCTaHOBJICHHE IOBEPUTEIHHBIX OTHOLIEHUHN C
nH(popManuu B TabIHIIAX yueOHuKa, Ou0IMOoTEKa | 00YyUAIOLTUMUCS, CIIOCOOCTBYIOIIUX TO3UTUBHOMY
POIII. BOCTIPHSTHIO 00y4YaromnuMuUcCs TpeOOBaHUHN U TPOCHO
2 | Huadppet u wucra 2 Enunas kosnekuus YUUTENs, IPUBJICUECHUIO UX BHUMAHUA K 00CYX1aeMOit
3 |Orpe3ok u ero mmuHa. JlomaHas. 3 HpPOBBIX Ha ypOKe HH(POPMALIMH, AKTHBU3ALHMH HX
MHOTOYrONbHHK 00pa3oBaTeNbHbIX MO3HABATEIBHOM 1€ATEeIbHOCTH;
pecypcos (school- o0y IeHne 00yJaroXCsl COOI0aTh Ha YPOKE
Ipaxmuueckas paboma no meme: 1 collection.edu.ru) OOINICTIPUHSATHIC HOPMBI TIOBEICHUS, IPABHJIA OOIICHHS
"llocmpoenue npsamoy2onbHuKa CO CTapIIMMU M CBEPCTHUKAMHU, IPUHIUIIBI YIeOHON
3A0AHHBIMU CIOPOHAMU HA JCIMTUTHHBI U CAMOOPTaHU3aIHH;
nenunosanno bymaze" NPUBJIICYCHUE BHUMAHUS O0YYAIOIINXCSI K IIEHHOCTHOMY
4 | TInockocTh, IpsMas, Ty, yrod 2 acIeKTy M3y4aeMbIX Ha ypoKax SIBJI€HUH, OpraHnu3aus
uX pabOTHI C TTOTy4aeMOW Ha YPOKE COIMAIBHO
5 |IIkane! u KOOpAWHAaTHasA ImpsAaMas 3 3HAYUMOMN PIH(I)OpM&L[HCfI;
6 | CpasHeHue HaTypabHBIX HCcen 2 BKITIOYECHHE B YPOK UTPOBBIX MPOLEAYP C IEITBIO
HoJIep KaHUsI MOTHBALIMU O0YYaIOIIUXCs K TOTYYEHUIO
7 |IIpencraBienue 2 3HAHWUH, HATAKUBAHUIO TO3UTHUBHBIX MEKINYHOCTHBIX
Y CI0BOMKH(OpMALIUY B OTHOLLIEHHUH B KJIacCe
CTOJIOYATHIX JarpaMmax
§ 2. Caoxkenue M BbIYMTAHHE HATYpPaJbHBIX yucen (15 yacoB)
8 | HetictBue cioxxenus. CBoHCTBa 3 OnektpoHHas popma | [loOGyxkaeHne oOydaromuxcsi coOII0AaTh HAa YPOKe
CIIOKEHHS yueOHHKa, OuOInoTeKa | O0IENPUHATHIE HOPMBI ITOBEICHHS], TpaBUia OOIIeHUs
N N POl CO CTaplIMMHU U CBEPCTHUKAMU, IPUHIUIIBI yUeOHOM
9 | deiictBue BerunTanus. CBoiicTBa 4

BbBIYUTAaHUA

JAUCHUIIIIMHBI 1 CAMOOpPTaHU3allnuu,
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10 | Yucnossle u OyKBEHHBIE 4 IIPUBJICUEHNE BHUMaHMsI 00y4YarOIUXCsl K LIEHHOCTHOMY
BBIPA)KEHUS acleKTy M3y4aeMbIX Ha ypOKax sIBIECHUH, OpraHu3anus
uX paboTHI C TTOIy4aeMOW Ha YPOKE COIMATIBHO
11| Ypasnenns 4 3HAYUMOU MH(pOpMaIen;
NPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX (POpM pabOTHI C
00y4aroIUMUCS: UHTEJIEKTYaJIbHBIX UID,
CTHUMYJIMPYIOIIUX TTO3HABATEIBHYIO MOTHUBAIUIO
00y4Jaromuxcs;
BKJIIOYEHHE B YPOK UTPOBBIX MPOLEAYD C LEITBIO
HOJIep KaHUsI MOTHBALIMU 00YYaIOIUXCs K IOTYYEHUIO
3HAHW, HAJIA)KUBAHUIO TIO3UTUBHBIX MEXIIMYHOCTHBIX
OTHOILIEHHH B KJacce
§ 3. YMHoxXeHHe U [leJIeHHE HATYPAJIbHBIX unce (29 yacoB)
12| [letictBus ymHOxeHus. CBoiicTBa 4 1 OnexrponHas popma | [IpuBrnedyenne BHUMaHUs 00y4aIOUIMXCS K LIEHHOCTHOMY
YMHOXKEHHUSI. yueOHHKa, OMOIMOTEKA | aCTIeKTY M3Y4aeMbIX Ha YPOKax SIBICHUH, OpraHn3aus
N N POIII. uX paboThI € MOIy4aeMON Ha YpOKe COLMAIbHO
13| Jletictus nenenms. CpoiicTa 4 Ennnas xoiieknus 3HAYUMOW HH(DOPMAIIHEIH;
JICTICHHA. U POBBIX PUMEHEHHE Ha YPOKe HHTEPAaKTUBHBIX (popM pabOTHI C
14 | [leneHue ¢ 0CTaTKOM. 3 00pa30BaTENIbHBIX 00y4aroIMUMUCS: HHTEJIIEKTYaJIbHBIX UID,
pecypcos (school- CTUMYJIUPYIOIIMUX ITO3HABATEIbHYIO MOTHUBAIUIO
15| Ympouenue BbipaskeHHUI. 4 collection.edu.ru) 00y YArOIIIXCSL;
16 | ITopsiok eficTBHIA B BEIYMCIICHUSX. 3 BIITIOYICHHC B PO HIPOBBIX TIPOLCAYP € LUCIBIO
MOJIep)KaHUsI MOTHBAIIMN O0YJAIOIINXCs K TIOTYICHUIO
17| Creniens ¢ HaTypaIbHBIM 3 3HaHW, HaJIA)KUBAHUIO TO3UTUBHBIX MEXJIMYHOCTHBIX
MoKa3aTeseM. OTHOIIICHHH B KJIacce;
MHUIMMPOBAHUE U MOJ/Iep’KKa HCCIe10BaTeIbCKON
18 | Jlenutenu u KpaTHBIE. 3
JeSITEIbBHOCTH 00yJaromuxcs
19 | CpoiicTBa 1 MPU3HAKH JIEITMMOCTH. 4
Konmponvnas paboma Nel no 1
meme: "Hamypanonvle yucna u
Hynb"

§ 4. MMnomaau n 06bémb (10 yacos)
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20 | opmyiiel

21 | Inomaap. dopmyiia miomam
IPSAMOYTOJIbHUKA

22 | EqviHMIIBI U3MEPEHHUS TIIoIIaaei

23 | [IpsiMoyTONIBHBIN TapasuIeenue]

24 | O6bembl. O0BEM MPSMOYTOIBHOTO
napaJulesienumne1a

IIpakmuueckas paboma no meme:
"Pazeépmxa kyoa"

DJekTpoHHas popma
ydyeOHMKa, OMOInOTEKA
POIII.

Envnas xomiekuus

U (POBBIX
00pa3oBaTeNbHBIX
pecypcos (school-
collection.edu.ru)

[TpuBneueHre BHUMaHHS 00y4YarOIIUXCSI K IEHHOCTHOMY
aCIIeKTy M3Y4YaeMbIX Ha ypOKax SIBICHUH, OpraHn3aIus
uX paboTHI C TTOIy4aeMOW Ha YPOKE COIMATIBHO
3HAYUMOU MH(pOpMaIen;

JIEMOHCTpAIHS 00YJarOIINMCSI IPUMEPOB
OTBETCTBEHHOTO, T'PAXKTAHCKOTO TTOBEICHHS,
MIPOSIBIICHUS YEJIOBEKOIO0US U T0OpOCcepaAeuHOCTH
4epe3 moa0op COOTBETCTBYIONIMX 3a/1a4 [T PEIICHHS,
BKIIFOUEHHUE B YPOK HUTPOBBIX MPOLEAYP C LETbIO
MOJICP)KaHUs] MOTHBAIIUN O0YYAIOIIUXCS K TIOTYYCHUIO
3HAHWU, HATQAXKHUBAHUIO TIO3UTHBHBIX MEKITHYHOCTHBIX
OTHOILICHHH B KJIacce;

WHUITMUPOBAHUE W MTOICPIKKA UCCIIEIOBATEIILCKON
JESITeTLHOCTH 00YUYaIOIINXCS

§ 5. O0bIkHOBennbIe Apodu (45 yacos)

25 | OKpy>KHOCTb, KpYT, IIap, IHIAH/P.

Ipaxmuueckas paboma no meme:
"I[locmpoenue y3opa u3z
okpyorcnocmen”

26 | lonm u mpo6u. M3obpaxenue

npo0eit Ha KOOPIMHATHOM TIPSIMOIA.

27 | CpaBHeHUE pobdeit

28 | IlpaBuIIbHBIEC U HETIPABHIIBHBIE
apoOu

29 | CnoxeHre ¥ BEIYUTaHHE APOOEH ¢
OJIMHAKOBBIMH 3HaMEHATEISIMU

30 | JlesieHHe HATYpAJIbHBIX YUCEN H
npobu

31 | CMmelaHHbie ynucia

DnekTpoHHas Gopma
yueOHuKa, OubIroTeKa
POIIL

Enunas xoytekuus

U (ppoBBIX
o0pa3oBaTeNnbHbIX
pecypcos (school-
collection.edu.ru)

[TpumMeHeHne Ha YpOKE HHTEPAKTUBHBIX (POpPM pabOTHI C
00YyJaONIMMHUCS: HHTEIUICKTYaJIbHBIX TP,
CTUMYJIMPYIOIIHX MO3HABATCIIbHYIO MOTHUBAIIUIO
o0y4armuxcs;

BKJIIOYCHHE B YPOK UTPOBBIX MPOLEAYD C IHETbIO
MOJIeP)KaHUs] MOTHBAIIUN O0YYAIOIIUXCS K TIOTYYCHUIO
3HaHI/If/'I, HaJJA> KUBAHUTO MTO3UTHUBHBIX MCKJIINYHOCTHBIX
OTHOIIICHHH B KJIacce;

WHHUIIMAPOBAHUE U TIOJJIEP)KKA UCCIICI0BATEIbCKOM
JESITETLHOCTH 00YUYaIOIINXCS
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32 | CoeHUe ¥ BEIYUTAHHE 3
CMEILIaHHBIX YHCEeT
33 | OcHOBHOE CBOHCTBO Ipobu 2
34 | Cokpamenue nqpodeit 2
35 | [IpuBenenue apodeii k oOIIEeMy 3
3HAMEHATEITIO
36 | CpaBHEeHHE, CIOXKEHHE W BHIYMTAHHUE 4
npobeii ¢ pa3HBIMH 3HAMEHATEISIMHU
37 | YMmHOXeHne npobeit 2
38 | HaxosxeHre 9acTu 1esioro 3
39 | lenenue apobeii 3
40 | HaxoIeHHUeE 1EJIOoro MO ero YacTu 3
Koumponvnas paboma No2 no meme 1
:"Obviknosennwvie Opoou”
§ 6. Jdecaruunnie npodu. (33 uaca)
41 | lecaTuuHas 3anuch qpooeit 2 OnexkrponHas popma | [IpuBrnedeHne BHUMaHUs 00y4YaIOUIMXCS K LIEHHOCTHOMY
ik Sei 3 yueOHuKa, OM0IMOTEKa | aCTIEKTY M3Y4aeMbIX Ha ypOKax SIBIIEHUH, OpraHu3alus
PABHCHMUE ICCATUIHBIX IpobeH POIII. uX paboThI ¢ MOTy4aeMON Ha ypOKe COLIMATIbHO
43 | Clo)xeHMe 1 BEIYMTAHKCE 5 Enunas xomteknus 3HaYUMOM HH(pOpMaLIUEeH;
JECATUYHBIX ApoOei U(POBBIX J€MOHCTpaIMsl 00yJaroMMCs IPUMEPOB
00pa3oBaTeNbHbIX OTBETCTBEHHOTO, TPAKTAHCKOTO TTOBEICHHS,
44 | Oxpyrnenne ncen. IIpukuixka. 3 pecypcos (school- MIPOSIBJICHUS YEIOBEKOIIO0MS U JJ0OpOCEpIeUHOCTH
45 | VMuoxenne necsTuammx apobeit na 3 collection.edu.ru) yepe3 mo00p COOTBETCTBYIONIUX 3a/1a4 JIJIs pem6eHm,
HATYPATBHOE THCIO NpUMEHEHHE Ha YPOKe HHTEPAaKTUBHBIX (pOpM pabOTHI C
00y4arOMUMUCS: HHTEIJICKTYAIbHBIX HT,
46 | Jlenenne AeCAITHYHBIX JIpoOeH Ha 5 CTUMYJIMPYIOLIUX MO3HABATEIbHYI0 MOTHUBALIUIO
HaTypaJbHOE YUCIIO oOy4aromuxcs;
MHUIMMPOBAHUE U TOJ/IeP’KKa UCCIe10BaTeIbCKON
47 | YMHOKEHHE Ha JIECATHYHYIO ApOOh 5
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48 | JleneHue Ha IECATUIHYIO IPOOH

Koumponvnas paboma Ne3 no
meme: "/{ecamuunvle opoou”

JACATCIIBHOCTH 06yqa}om1/1xc;1

§ 7. UncTpymenTs! st BbIUBCIeHUii 1 n3mepenuii (11 9acos)

49 | KanpKkynsTop. 2 OnektponHas ¢popma | [IpuBnedyenre BHUMaHUS 00y4YaIOUIMXCS K IGHHOCTHOMY
50 | Briter yrotos. GepTemrii 5 yueOHUKa, OMOIMOTEKA | aCTIEKTY M3YYaeMbIX Ha ypOKaX sSIBIICHUHN, OpraHu3aIus
YIJIOB. Hep POIII. UX pabOTHI ¢ TTOTy9aeMOM Ha YPOKE COLUATILHO

TpEYroJIbHHK. Ennnas xoiieknus 3HAYUMOW HH(DOPMAIIHEIH;

51 | M3mepenue yrios. Tpancnoptup 3 U (POBBIX JEMOHCTpAIHs 00yJaroIIMCs IPUMEPOB

00pa3zoBaTebHBIX OTBETCTBEHHOT'0, TPAXKJAHCKOTO MOBEICHHUS,

Ipaxmuueckas paboma no meme: 1 pecypcos (school- MIPOSIBIICHUS YEJIOBEKOIO0US U 100pocepAeyHOCTH
n ” -

Ilocmpoenue yenos collection.edu.ru) gyepe3 moA00p COOTBETCTBYIOIMX 3a1a4 JUIsl PCIICHHUS,
MIPUMEHEHHE HA YPOKE HHTEPAKTUBHBIX (JOPM pabOTHI €
00yJaroUMMHUCS: UHTEIICKTYAIbHBIX UTP,
CTUMYJIMPYIOLIUX [O3HABATEIbHYI0 MOTHUBALIUIO
0o0y4aromuxcs;

WHULIMUPOBAHUE U TIO/JIEPIKKA UCCIIETI0BATEIHCKOM
JESTEIbHOCTH 00YJaroIInXCs
IToBTOopenue (11 yacos)
HroroBoe noBTOpEHHE Kypca 9
MaTeMaTHUKH 5 Kiacca
Hmoeosas konmponvras paboma 1
ITpodopreHTaoHHBIN ypOK 1

Hrtoro

170
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6 KJIACC

HaumenoBanue paznena |KomnuectBo OcHOBHOE OcHOBHBIE BUJIBI ACATEILHOCTH 00YYAOIINXCSI
(TemnbI) Kypca 4acoB coJIepKaHue
HartypanpHbie uncina 30 Apudmerndeckue BoinosHsaTh apudgMeTnyeckue A1eCTBHS C MHOTO3HAYHBIMU
JeHCTBUSA HaTypaJbHBIMU YUCJIAMHU, HAXOAUTh 3HAYEHHUS YHUCIIOBBIX
C MHOT'O3HAQYHBIMH BBIpAXEHUN CO CKOOKaMU U 0e3 CKOOOK; BBIMUCIATH
HaTypaJIbHBIMHU 3HAYEHMS BBIPAKEHUHN, COJIEpKAIIUX CTEIICHHU.
yuciaaMu. YucnoBsle | BbINOJIHATH NPUKHAKY M OI€HKY 3HAYCHUIN YHCITOBBIX
BBIPKCHUSI, BBIpaXKEHUM, MPUMEHSITh NPUEMBbI IPOBEPKH pe3yiIbTaTa.
OPSIOK ACHCTBHM, Hcnoab30BaTh NPU BLIMUCTEHUSX TEPEMECTUTEIBLHOE U
HCIIOJIb30BaHHUE COYETATEIbHOE CBOMCTBA CIIOKEHUS U YMHOKEHHSI,

cko0ok. OkpyriaeHue
HaTypaJIbHBIX YUCE]I.
JlenuTenu u KpaTHbIe
Yypca; HauOOJIbIINI
OOIIMH JEeTUTEND U
HauMEHBIIIEE 00IIIee
KpaTHoE.

J1enuMoCTh CyMMBI U
IIPOU3BEICHUS.
Henenue

C OCTaTKOM.
Pemmenune TeKCTOBBIX
3a7a4

pacnpenenuTenbHOE CBOMCTBO YMHOKEHUS OTHOCUTEIIBHO
CJIOXKEHUS1, CBOMCTBA apU(PMETUUECKUX JTCUCTBUM.
HccaenoBath 4nucioBble 3aKOHOMEPHOCTH, IPOBOAUTH
YHCJIOBBIE SKCIIEPUMEHTHI, BBIABUIATh U 000CHOBBIBATH
THNOTE3bI.

®opMyJIMpPOBATH ONpeAeIeHHs ICTUTENS U KPaTHOTO,
HanOOJIBIIETO OOIIEr0 ASIUTEIS U HAUMEHBIIIETO O0IIETO
KpaTHOTO, MPOCTOr0 U COCTABHOT'O YKCEN; UCIIOJb30BaTh 3TU
HOHSITUS NPU PELICHUHU 3a/1a4.

IIpuMeHATH aJITOPUTMBI BEIYHCIICHHS HAUOOJIBIIEr0 OOLIEro
JIEIUTENI 1 HAMMEHBILEro 00I1ero KpaTHOTO IBYX YUCE,
QITOPUTM PA3JIOKEHHS YHUCIIa HA TPOCThIE MHOXKHUTEIH.
HccnenoBarth ycinoBus nenuMocTy Ha 4 u 6.

HccaenoBatp, 00cyx1aTh, GOPpMYyTUPOBATH U
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000CHOBBIBATb BBIBO/I O YETHOCTH CYMMBI, TPOU3BECHHUS:
JIBYX YETHBIX YUCE, IBYX HEUETHBIX YHUCIIE, YETHOTO U
HEUYETHOIO YUCET.

HcciienoBath CBOCTBA IETMMOCTA CYMMBI M IIPOU3BENICHUS
quced.

IIpuBoaUTH NPUMeEPBHI YUCET C 3aJaHHBIMU CBOWCTBAMHU,
Pacno3HaBaTh BEPHbIE H HEBEPHbIE YTBEPKICHUS

O CBOMCTBAx YKCEJI, ONPOBEPraTh HEBEPHBIC YTBEPKICHUS
C IOMOIIBK KOHTPIIPUMEPOB.

KoncTpynpoBars MaTeMaTHYeCKHE NPEAJI0KEHUS

C IIOMOIIBIO CBA30K «W», «UJIN», KECIH. .., TO...».

PemiaTh TeKCTOBBIE 331a4H, BKIIFOYAOIIUE TTOHATUS
JETUMOCTH, aprU(PMETHUECKUM CIIOCOOOM, UCTIONB30BATh
nepedbop BceX BO3MOXKHBIX BAPHAHTOB.

MoaeaunpoBarhb X0 peIIEHUS 3a/1a41 C TOMOIIBIO PUCYHKA,
CXEMBI, TaOJIMIIBI.

IIpuBoauTh, pa3zdéuparb, OLEHUBATH PA3INYHBIC PEIICHUS,
3allMCH PEIIEHU TEKCTOBBIX 33/1a4.

Kpurnyecku oueHUBaTh ITOJyYEHHBIN PE3YJIbTAT, HAXOAUTh
OIIHOKH, OCYIIECTBIISITh CAMOKOHTPOJIb, TPOBEPSISE OTBET

Ha COOTBETCTBUE YCIOBUIO

Harnsanas reometpus.
[IpsiMbIEe HA TIOCKOCTH

[lepnenauKyIsipHbIE
MpsIMBIE.
[TapannensHbie
IPSIMBIE.
Paccrosnue mexny

Pacno3HaBaTh Ha yepTexax, pUCyHKax Cilydad B3aHMHOTO
PACIIOJIOKEHUS ABYX MPSIMBIX.

MN300paxkaTh ¢ MIOMOLIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM M KJIETYAaTO Oymare JiBe epeceKaroIuecs
MpsIMbIE, JIBE MTApaJUICIIbHBIE MPSAMBIE, CTPOUTH MPSAMYIO,
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JIBYMsI TOUYKAMH,
OT TOYKH J0 IIPSIMO,
JUIMHA MapuipyTa

Ha KBaJpaTHOU CETKE

IIEPIICHIUKYJIIPHYIO TaHHOM.

IIpuBoauTH NpUMeEPHI NaPALICITBHOCTU U
NEPIEHANKYIJIIPHOCTH NPSAMBIX B IIPOCTPAHCTBE.
Pacno3naBaTh B MHOTOYTOJIbHUKAX MEPIICHIUKYIISIPHBIC U
napasuiesibuble cTOpoHbl. M300pazkaTb MHOTOYTOJIBHUKH
C IMapaJuIeIIbHBIMU, IEPIICHIUKYIIPHBIMA CTOPOHAMH.
HaxoauTh paccTosiHue MEXIY ABYMsI TOUKaMH, OT TOYKH
JI0 TIPSAMOM, ITMHY ITyTH HAa KBaJPAaTHOM CETKE, B TOM YHCIIE
UCIOJIB3YS LIU(PPOBBIE PECYPCHI

Jpobu
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OOGBIKHOBEHHAS
IpoOb, OCHOBHOE
CBOMCTBO J1pooH,
COKpalleHue Apooei.
CpaBHeHue u
yIOPSI0UYUBAHHUE
TpOOeii.
Hecstuunbie qpodu
U METpHUUecKas
CUCTEMA MED.
Apudmernyeckue
JNEUCTBUS

C OOBIKHOBEHHBIMU
U JICCSITUIHBIMU
JPOOSIMHU.
OTtHoueHue.
Jlenenue B J7aHHOM

CpaBHUBATH U YIOPAA0YUBATH JpO0OH, BLIOUPATH CIIOCOD
CpaBHEHUS APOOEH.

IIpeacraBiasiTh AeCATUUHBIE APOOU B BUIE OOBIKHOBEHHBIX
JpoOeit 1 OOBIKHOBEHHBIE B BUJIC IECSITUUHBIX, MCIIOJb30BATh
IKBHBAJEHTHbIE MPeACTABJEHUSs TPOOHBIX YUCEN MPU UX
CpaBHEHUH, MPU BhIUUCICHUSIX. MCIOJIB30BATH JIECSITUYHBIC
JIpoOu TIpH TIpeoOpa30BaHUM BEITUYUH B METPUUSCKOM
CUCTEME MeED.

BeinosHaTh apudgmMeTnyeckue 1eicTBUs

C OOBIKHOBEHHBIMU U JCCATUYHBIMU JIPOOSIMHU.

BouruucasiTh 3HaUEHUS BBIPAXKEHUM, COAEPKAITUX
OOBIKHOBEHHBIE U IECATUYHBIE IPOOU, BBITIOIHSTH
npeodpazoBaHusl 1pooeli, BLIOUPATh cOCO0, MPUMEHSTH
CBOMCTBA apuU(PMETUUCCKUX IEUCTBUM ISl pallMOHAIM3AIIUN
BBIYMCIICHUU.

CocTaBiasiTh OTHOIIEHUS U IPONOPIINH, HAXOAUTH
OTHOILIEHUE BEJIUYUH, ICJIUTh BEIUYUHY B JAHHOM
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OTHOUICHHH.
Macira0,
IPONOPLHSL.
[TonsATHE MpoOLIEHTA.
Brruncnenue
IPOLICHTA

OT BEJIMYUHBI U
BEJIMYMHBI 110 €€
MPOLICHTY.

Pemienne TekcTOBBIX
3a7a4, CoOAEepKaIuX
IpOOU ¥ MPOLEHTHI.
[IpakTnueckas
pabota «OTHOIIECHUE
JUTMHBI OKPYKHOCTHU
K €€ IuaMeTpy»

OTHOUIICHHH.
Haxoauts 3KCIepMMEHTAJILHBIM IIYyTEM OTHOLIEHUE JJIUHBI
OKPYKHOCTHU K €€ 1UaMeTpy.

HNuTepnpernpoBarh MacmTad Kak OTHOIIICHNE BETUIHH,
HAXOJAUTh MacIITa0 TUIaHa, KAPThl U BBIYUCIIATH PACCTOSTHUS,
UCIIOJIb3Ys MacIiTao.

OO0BbSACHATB, UTO TAKOE MPOLICHT, YIOTPEOIATh 000POTHI peUuun
CO CJIOBOM «IIPOIIEHT». BbIpaskaTh MPOLICHTHI B APOOSX U
JpoOu B MPOIIEHTAX, OTHOIICHUE IBYX BEJIUYHMH B MPOIEHTAX.
BbIuncasiTh IPOLEHT OT YKCIIA ¥ YKUCIIO MO €r0 NPOLIEHTY.
Oxpyrasite 1poOH U MPOLEHTHI, HAXOIUTh NPUOTUKEHUS

YU CelL.

Pemarts 3aga4m Ha 4aCTH, IPOLEHTHI, NPOIIOPIUH,

Ha HaXO0XJIeHHE IPoOu (TPOIEHTA) OT BEJIUYUHBI U BEJIMUMUHBI
o e€ ApoOu (TIPoLeHTY), ApoOu (MIPOIEHTA), KOTOPHIN
COCTaBJISICT OJHA BEIM4YMHA OT apyrou. IlpuBoauTs,
pa3dupaTh, OLEHUBATH PA3JIMYHBIE PEIICHNUS, 3aIUCU
PEIIEHU TEeKCTOBBIX 3a/a4.

N3BaexkaTs nHGOpMALUIO U3 TAOJIUIl U TUATPAMM,
WHTEPIPETUPOBATH TAOJIUYHBIC TAHHEIE,

OTpeIeNsTh HAanOOoJIbIIIee M HAMMEHbBIIICE

U3 MPEJICTABICHHBIX JaHHBIX

Harnsanas reometpus.
Cummerpust

OceBast cumMMeTpus.
LlenTpanbHas
CUMMETPHSI.

Pacno3naBaTh Ha yepTekax U N300pKEHUAX, H300pakKaATh
OT PyKH, CTPOUTH C TIOMOII[bI0 HHCTPYMEHTOB (PUTYPY
(0Tpe3oK, JJIOMaHy10, TPEYTrOJIbHUK, MPSIMOYTOJILHUK,
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[TocTtpoenue
CUMMETPUYHBIX
duryp.
[IpakTnueckas
pabota «OceBas
CUMMETPU.
CummeTtpus

B IPOCTPAHCTBE

OKpPY>KHOCTh), CHAMMETPUYHYIO JAHHON OTHOCUTEIHHO
MPSIMOW, TOYKH.

Haxoauth npuMepbl CUMMETPUH B OKPY’KaOILIEM MUDE.
MopenupoBathb u3 Oymaru a8e Gurypbl, CHAMMETPUYHBIC
OTHOCHUTEJILHO IPSMOM; KOHCTPYMPOBATH T€OMETPUUYECKUE
KOH(UTYpaINH, UCTIONB3YsI CBOMCTBO CUMMETPHUH, B TOM
YHCJIe C TOMOIIBIO HU(POBBIX PECYPCOB.

HccnenoBath cBOMCTBA U3yUEHHBIX QUTYD, CBA3aHHbBIE

C CUMMETpPHEH, UCIIOJIb3YSl SKCIIEPUMEHT, HAa0JII0/ICHUE,
MOJIETTUPOBAHUE.

O00CHOBBIBATBH, ONIPOBEPraTh C IOMOIIbIO KOHTPIPHUMEPOB
YTBEPKACHUSI O CAMMETPUU PUTYD

Bripaxenus c OykBamu

[Ipumenenue OykB
JUTSL 3aIACH
MaTEMaTUYECKNUX
BBIPAXEHUU U
IIPEIIOKEHNM.
bykBeHnHbie
BBIPAKEHUS U
YHUCJIOBBIE
MOJICTAHOBKH.
bykBenHble
PaBEHCTBA,
HaXOXKJECHUE
HEU3BECTHOTO

Hcnoab3oBaTh 0YKBBI /1711 0003HAYEHUS YUCEIN, TIPU 3aITUCH
MaTeMaTUYECKUX YTBEPKICHUM, COCTABIISITh OYKBEHHBIC
BBIPAXKEHUS MO YCIOBUIO 33]1a4HU.

HcciienoBaTh HECIOKHBIE YHCIOBbIE 3aKOHOMEPHOCTH,
MCIIOJIB30BaTh OYKBBI JISl UX 3AIUCH.

BouruucasiTh 4rciioBoe 3HaueHUE OYKBEHHOTO BBIPAYKEHUS
MIPU 3aIaHHBIX 3HAYEHUSAX OYKB.

3anuchiBaTh POPMYJIBI: IEPUMETPA U TUIOLIAIN
MPSIMOYTOJIbHUKA, KBaApaTa; IJIMHBI OKPY>KHOCTH, TUIOIA A
Kpyra; BbINOJHATH BLIYUCIEHHUS 110 3TUM (popMyIiam.
CocTaBasith popMyJibl, BEIPAKAIOUIUE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; LICHA,
KOJIMYECTBO, CTOMMOCTh; TPOU3BOIUTEILHOCTD, BpeMsl, 00bEM
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KOMITOHEHTA. padOThI; BBIMOJIHATH BEIYUCICHUS 110 TUM (POPMYIIaM.
DopMyIIbl HaxoauTth HEU3BECTHBIN KOMIIOHEHT apU(PMETUUECKOTO
NEeUCTBUS
Harnsgaas reomerpust. 14 YeTpIpEXyTOJIbHUK, N300paxaTh Ha HEIMHOBAaHHOW U KJI€TYaTON Oymare
@urypsl Ha INIOCKOCTH IpUMEPHI C MCIOJIb30BAaHUEM YEPTEKHBIX HHCTPYMEHTOB
YETHIPEXYTOJIBHUKOB. | YETBIPEXYTOJIBHUKH C 3aIaHHBIMU CBOMCTBAMM:
[IpsAMOYTOJIbHUK, C HapaJUIeJIbHBIMU, IEPIEHANKYJIIPHBIMHU, PABHBIMU

KBaJIpaT: CBOMCTBA
CTOPOH, YTJIOB,
JTMaroOHaJICH.
N3mepenue yrios.
Bunel
TPEYTrOJIbHUKOB.
[Tepumerp
MHOT'OYTOJIbHUKA.
[Tnowmane ¢urypsl.
DopMyIsl
IIEpUMETpA U
IJI0ILAIN
IPSIMOYTOJIbHUKA.
[Tpubnmxénnoe
VU3MEPEHUE IUIOIIAIN
duryp.
[IpakTnueckas

CTOpPOHAMHU, NPSMBIMH YTJIAMHU U JIp., PABHOOEAPEHHBIN
TpeyronbHUK. [lpeanarats U 00CyKaaTh cocoobl,
AJITOPUTMBI [TIOCTPOCHHUS.

HccnenoBath, UCIONb3Ys SKCIIEPUMEHT, HAOJIOICHUE,
MOJICJIMPOBAHUE, CBOMCTBA MIPSIMOYIOJIbHHUKA, KBAJIpaTa,
pa30uBaTh Ha TpeyroJibHUKU. O00CHOBBIBATH, ONIPOBEPraTh
C IOMOUIBIO KOHTPIPUMEPOB YTBEPKICHHUS

O IPSIMOYTOJIbHUKE, KBaJIpaTe, paclo3HaBaTh BEPHBIE U
HEBEPHBIE YTBEPKIACHUS.

N3mepsaTh M CTPOUTH C TOMOIIBIO TPAHCIIOPTUPA YTJIbI,

B TOM YHCJIE B MHOTOYTOJIbHUKE, CPABHUBATH YIJIbL;
PaCNoO3HABaTh OCTPbIC, IPSMBIE, TYIIbIE, PA3BEPHYTHIC YTJIbI.
Pacno3naBarth, n300paskaTb OCTPOYTOJIbHBIN, IPSMO-
YTOJBHBIN, TYTOYTOJIbHBIN, paBHOOCIPEHHBIH,
PaBHOCTOPOHHUN TPEYTOJIbHUKH.

BbruuncjasaTs nepuMeTp MHOTOYTOJIbHUKA, MIJI0IA/b
MHOTOYT'OJIbHUKA pa30MeHueM Ha MPSIMOYTOJIbHUKH,
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pabora «Ilnomans
Kpyra»

Ha paBHBIC (PUTYPHI, UCIIOTH30BATh METPUUCCKUE CTUHUIIBI
W3MEpPEHUS ITMHBI U TUIOIIAIH.

HUcnonb3oBaTh NpUOIMKEHHOE M3MEPEHUE JITUH U
IonIaiel Ha KJIeT4aToi 6ymare, mpuOIMmKEHHOE U3MEPEHUE
JUTMHBI OKPY>KHOCTH, TIJIOIIAAU Kpyra

[lonoxxurtenbHbIC U

OTPHULATCIIBHBIC YHUCJIA

40

Llenbie yucna.
Monayns yucna,
reoMeTpudecKas
HHTEpIIpeTalus
MonyJisi. UnclioBbie
MIPOMEXYTKHU.
[TonoxxurenbHbIC U
OTpHUIIaTEIbHBIC
yucna. CpaBHEHUE
TIOJIOKUTEIBHBIX U
OTpHUIIATEIbHBIX
YHCe.
Apudmernyeckue
JICUCTBUS

C TOJIOXKUTEIIbHBIMH
U OTpHULIATEIbHBIMHU
YHCIIaMH.

Penienne T€KCTOBBIX
3a7a4

IIpuBOAMTH NPUMEPDbI UCTI0JIH30BAaHUS B pealbHON KU3HU
MOJIOKUTENBHBIX U OTPULIATEIbHBIX YUCEIL.

N300paxkaTh 11eIbIC YUCIIA, TOJTOKUTEIIbHBIE U
OTPULATENIbHBIE YMCIIA TOYKAMU HA YHCJIOBOM MPSAMOI,
HCII0JIb30BATh YKCJIOBYIO MPSIMYIO JJIsI CDABHEHHUS YU CEIL.
IIpuMeHATH MPpaBUJIA CPABHECHUS, YIIOPAA0OYUBATH 1CJIBIC
YHUCIIa; HAXOAUTh MOYJIb YHCIIA.

DopMyJIMPOBATH NMPABWJIA BBIUYKUCIIEHUS C ITOJIOKUTEITbHBIMA
Y OTPULIATEIIbHBIMHA YHCJIaMH, HAXOAUTH 3HAYECHUS
YUCJIOBBIX BBIPAXKEHUN, COAEPKALIUX NEUCTBUA

C TIOJIOKHUTEIbHBIMU U OTPULIATEIILHBIMU YHCJIAMH.
IIpuMeHATH CBOMCTBA CIIOXKEHUS U YMHOKECHUS

JJ1s1 TpeoOpa3oBaHus CYMM UM MPOU3BEICHUIM
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[IpencraBieHne TaHHBIX

[IpssmoyrosbHas
cUCTeMa KOOPJAUHAT
Ha TUIOCKOCTH.
Koopaunatel Touku
Ha TUIOCKOCTH,
abcuucca u
OpJMHAaTa.
Cron6uaTsie U
KPYTOBBIC
JuarpamMmMel.
[IpakTnueckas
pabora «IlocTpoenue
JUarpaMm.
Pemenne TekcTOBBIX
3a/1a4, CoAEepKaIInX
JTAaHHBIE,

OO0BSICHATH U WIJIIOCTPUPOBATH MOHATHE MPSIMOYTOJILHOM
CHUCTEMBI KOOPAMHAT Ha IJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOUTH Ha KOOPAUHATHOM MJIIOCKOCTH
TOYKU U (PUTYPHI 10 3aJaHHBIM KOOpAUHATAM, HAXOAUTH
KOOPJIMHATHI TOYEK.

Yurarh cTOI04YaTHIC U KPYTOBBIC THArPaMMBbI;
HHTEPNPETHPOBATH JJAHHBIC; CTPOUTH CTOJI0YATHIC
nuarpammbl. Ucnosib3oBaTh HHGOpMALHIO,
MPECTAaBICHHYIO B Ta0JIUIIaX, HA AUArpaMMax JIJIs PEIICHUs
TEKCTOBBIX 337]a4 Y 3a7]a4 U3 peaJbHON KU3HU

IIPECTaBICHHbIE

B Ta0IUIIAX U

Ha rarpaMmax
Harnsgnas reomerpusi. [IpsAMOyTOJIBHBIM Pacno3naBarth Ha yepTe)kax, pUCyHKax, ONMCHIBATH
@urypsl B IpOCTPAHCTBE napajuieIIeIuIen, MApaMULLy, IPU3MY, HAJIMHIP, KOHYC, IIap, H300Pa!aTh UX

KyO, mpu3ma,
nUpaMua, KOHyC,
WIMHJP, I1ap U
cthepa.
N3o0paxenue

OT pyKH{, MOJIeJINPOBATH U3 OyMaru, iacTUinHa, MPOBOJIOKU
u ap. [IpuBoguTH NpUMepPbI OOBEKTOB OKPYIKAIOIIETO MUPA,
uMerouX (OpMbI HA3BaHHBIX Tell.

Hcnoab3oBaTh TEPMUHOJIOTMIO: BEPUIMHA, pEOPO, TPaHb,
OCHOBAaHMeE, BbICOTA, PAANYC U JUAMETP, pa3BEPTKa.
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MIPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsr
Pa3BEPTOK
MHOTOI'PaHHUKOB,
IUWJIMH]IpAa U KOHYCA.
[IpakTrueckas
pabota «Co3nanue
Moeen
IPOCTPAHCTBEHHBIX
buryp».

ITonstne 06BEMA;

€ IMHUITBI N3MEPCHHSI
o0BéMa. O0bEM
MIPSMOYTOJIBHOTO
napaiyiesienurnena,
Ky0a, popMyiibl
00bEMa

N3yuarth, HCNONB3Ys SKCIIEPUMEHT, HA0JII0/IEHUE, U3MEPEHHUE,
MOJICJIMPOBAHUE, B TOM YHUCJIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOIiCTBAa HAa3BAaHHBIX TEJ, BHISIBJISATH CX0JCTBA U
Pa3JIHYHUsL: MKy MUPAMUJION U IPU3MOI; MEXKTY
HWIMHIPOM, KOHYCOM H IIapOM.

Pacno3naBath pa3BEPTKH NMapayiesnenunena, Kyoa, mpusMsl,
MUpPaMUJIBL, KOHYCA, IIMIIMHPA; KOHCTPYHPOBATD JTaHHBIC
Tea U3 pa3BEéPTOK, CO37aBaTh UX MOIEIIH.

Co3aBaTh MoJ1eJIM TPOCTPAHCTBEHHBIX (uUryp (u3 Oymary,
MIPOBOJIOKH, TJIACTHIIMHA U Jp.)

N3mepsaTs HA MoAesAX: JUIMHBI pEOEp MHOTOI'PaHHUKOB,
JaMeTp Imapa.

BeiBoauts popmyiry 00bEMa IPSIMOYTOJIBHOTO
napajuiesenunena.

BorunciasaTts no gpopmysaMm: 00bEM NMPSIMOYTOIBHOTO
napajuienenunenia, Kyoa; uCrojib30BaTh €AMHULIBI U3MEPEHUS
00bEMa; BBIYMCIATH 00BEMBI TEJ, COCTABICHHBIX U3 KYOOB,
napauIeNIenuIeIoB; pelaTh 3a/1a4M C peaTbHBIMU TaHHBIMH

[ToBTOpEeHue, 0600IICHNE,
CHCTEMaTH3aLUs

20

[ToBTOpEeHue
OCHOBHBIX MOHSATUH
¥ METOJ0B KYPCOB D
1 6 KJIaCcCOB,
0000111eHNE U
CHCTEMAaTH3aI1s
3HAHUHU

BbI4uCJIATh 3HAYCHUS BBIPAXKEHHUH, COJIEpIKAIIUX
HATypaJIbHbBIE, LIEJIbIE, ITOJIOKUTEIIBHBIE U OTPULIATEILHBIC
Yucia, OOBIKHOBEHHBIE U ICCATUYHBIE APOOU, BHITIOJIHSIThH
npeoOpa30BaHUs YMCE U BBIPAKCHUH.

Bri0upaTth cioco0 cpaBHEHUS YUCEN, BBIUUCICHHM,
NPUMEHSTH CBOIcTBAa apu(PMETUUECKUX ACHUCTBUI

JUISL pallMOHAIU3alH BEIYMCIICHHM.
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PemaTh 3agaum 13 peasibHOM KU3HU, IPUMEHATH
MaTeMaTH4YecKHe 3HAHMS JIJIs PEIIeHUs 3a/1a4 U3 APYTUX
pEeAMETOB.

Pemats 3a1a4u pa3HbIMH CIIOCO0AMHU, CPABHUBATD,
BbLIOMPATH CIOCO0OBI PEIICHUA 3a/1a4H.

OcyumecTBJIATh CAMOKOHTPOJIb BBINOJHIAEMBIX AEHCTBUI U
CaMOIIPOBEPKY pe3yiabTaTa BHIYUCICHUM

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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IMoypounoe niianupoBanue 6-i KJIACC

KounuecTBo
Ne aKaJeMHYeCKHUX Koauuectso /lesiTeJIbHOCTD YYUTEJISl C y4eTOM padoueil
Tema/pazaen OL[CHOYHBIX 90P u IOP
n/n 4acoB, 0TBOAUMBIX MpOrpaMMbl BOCIIHTAHUS
npoueayp
HA 0CBOEHHUE TeMbI
§ 1 Beruncienus u usmepenus (20 yacos)
[ToBTOpEHME Kypca MaTeMaTUKU S 5 1 OnekTpoHHas popMa | YcTaHOBIEHUE TOBEPUTEIHHBIX OTHOILICHUH C
KJjlacca yueOHHUKa, 00y4aromuMHCs, CHOCOOCTBYIOUIMX TTO3UTUBHOMY
oubnunorexa POIII. BOCTIPUATHIO 00YyYaIOIIMMUCS TPeOOBaHUM U TPOCHO
1 | Cpennee apugmermrieckoe 8 Enunas xoyutekuust | y4uTens, MpUBICYCHUIO NX BHUMAHUS K
2 | HpouenTst 3 U (POBBIX oOcyxaaeMoi Ha ypoke HH(POpMAaINK, aKTUBU3AIUH
00pa3oBaTeNbHBIX UX TIO3HABATEIILHON JIeSITETbHOCTH;
3 | IlpeacraBienne 4rcioBoi HEGOpMALIH 3 pecypcos (school- no0yx/1eHue 00y4JaroUuxcsi COOI0AaTh Ha ypOKe
B KPYIOBbIX collection.edu.ru) OOILENPUHSATHIC HOPMBI TIOBEIICHHS, IPABHJIA
AunarpaMmax OOIIEHUS CO CTAPIIMMU U CBEPCTHUKAMU, TIPUHITUITBI
4 | Buer tpeyronsHikon 3 y4eOHOM TUCIUIUIMHBI U CAMOOPTaHU3AIIHH;
IpUBJICYCHHE BHUMAHUS 00YyJaIOIIUXCS K
5 |[lonsaTne MHOXECTBa 2 [IEHHOCTHOMY aCIIeKTy U3y9aeMbIX Ha yPOKax
p ' 1 SIBJICHUH, OpraHu3aus ux paboThl ¢ HOTy4aeMol Ha
{%ZSZ;;’:SZZ}SIZ ZZPOZZZMH,? mee. YpOKE COLMaIbHO 3HAUMMOW HH(pOpMaLnel;
BKJIIOYEHHUE B YPOK UTPOBBIX MPOLEAYP C LETbIO
MoJIIeP KaHUsT MOTHBAIIMU O0yJarOIIuXcs K
HOJYYEHUIO 3HAaHUH, HaJla)KUBAHUIO TTO3UTUBHBIX
MEXIJIMYHOCTHBIX OTHOIICHUH B KJlacce
§ 2. delicTBHuS O cMelIaHHBIMH YucJaamMu (55 yacoB)
6 |Pasnoxenue uncia Ha MPOCTHIE 3 2 OnextponHas popma | [ToOyxaeHne oOyqaronxcst COO0aTh Ha YPOKe
MHOXHUTEIH yueOHHUKa, OOIIENTPUHATHIE HOPMBI TTOBE/IEHUS, TPaBUIIa
N N ounbanorexa POIII. 0OIIIEHNs CO CTApIIMMU U CBEPCTHUKAMU, TIPUHIIAIIBI
7 | HanOompmmii 00N ENATEIN. 3 E 6HO )
JMHAS KOJUICKIMS | ydeOHON AUCHUILTUHBI M CAMOOPTaHU3allUY;
Bsanmno npocteie ncna U(PPOBBIX MpHUBJICUEHNE BHUMAHHSI 00YUJaIOIIHXCS K
8 |HammMenbiuee obmiee KpaTHOE 4 00pa30BaTEeNbHBIX LIEHHOCTHOMY aCIeKTy U3y4aeMbIX Ha yPOKax

HaTypAJIbHBIX YHACEI

pecypcos (school-

SIBJICHHM, OpTaHU3aIUs X pabOTHI C TTOJIy9aeMOi Ha




Koumponvnas paboma Nel no meme:
«Hamypanvhuvle yucnay

collection.edu.ru)

YpOKe COIMaIbHO 3HAaUNMMON MH(POpMaLIUEi;
IPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX (hOpM pabOThI
¢ 00y4JaloUIMMHCS: UHTEIUIEKTYaJIbHBIX UTP,

9 | pusenenue L[p06661/1 K CTUMYJIMPYIOIIMX [103HABATEIbHYI MOTHUBALIUIO
HaMMEHBIIEM My3HaMEHaT
anme €My 00IIeEMy3HaMEHATEIIIO o0yJaromuxcs;
10 | CpaBHeHue, CIOKEHUE U BEIYNTAHHUE BKJIIOYCHUC B YPOK HI'POBBIX IIPOLEAYD C LEIbIO
OGBIKHOBEHHBIX POOEH MoJIIeP KaHUsl MOTHUBAIIMK 00yYaroIuXxcs K
HOJIYYEHUIO 3HAaHUH, HaJla)KUBAHUIO TO3UTUBHBIX
11 | MeficTBUC CIIOXKCHUS M BEIYNTAHUS MEXJIMYHOCTHBIX OTHOILIEHUH B KJIaCCe
CMELIaHHBIX YUCell
12 | [leiicTBrEe YMHOXKEHUS CMEIIAaHHBIX
qHCcen
13 | Haxoxaenue qpodu OT ymuciia
14 | [Ipumenenue pacnpeaenauTenbHOro
CBOWCTBA YMHOXCHHUS
15 | leticTBue ACIEHUS CMEIIaHHBIX
qucen
16 | Haxoxaenwue yucna mo ero apoou
17 | ApoGHble BbIpaxkeHUs
18 | Koumponvuas paboma Ne2 no meme
"Hpoou”
§ 3. OrHomenust u nponopuuu (21 yaca)
19 | OtHOMmIEHUS OnexrponHas popma |IIpuBieueHre BHUMaHUs 00y4arOIUXCs K
yueOHHKa, [IEHHOCTHOMY aCIIeKTy H3y9aeMbIX Ha yPOKax
20 |I[Tponopuuu . .
o6ubnmorexa POILL. SBJICHHU, OpraHu3ays ux paboThl ¢ HOTy4aeMol Ha
21 |TIpsimas u o6paTHas Enunas komuiekuust | ypoke coluanbHO 3HaYMMON HH(pOopMaluei;
TIPOIOPIHOHAIBHBIE 3aBHCHMOCTH U POBBIX MPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (GOpPM pabOThI
00pa3oBaTeNbHbIX ¢ 00y4arOUIMMHUCS: UHTEUIEKTYaJIbHBIX UTD,
22 | Macurab pecypcos (school- CTUMYJIMPYIOIIMX 03HABATEIbHYI0 MOTHBALIHIO
23 | Cummerpus collection.edu.ru) 00yJaroImuxcs;




Ipaxmuueckas paboma no meme 1 BKJIFOUEHHE B YPOK HTPOBBIX MPOLIECTYP C LETBIO
"Ocesasn cummempus" MoJ/IepKaHusl MOTHBALIUK 00YJarOIUXCs K
MOJIYYCHUIO 3HAHU, HAJIAXKUBAHUIO TTO3UTHBHBIX
24 | lnuna OKpYXHOCTH 1 IUIOLIANBKPYTa. 3 MEXJTMYHOCTHBIX OTHOIIICHUH B KJIacce;
IlTap WHUIUUPOBAHUE U MOAJICPIKKA HCCIIECI0BATEIbCKON
Ilpakmuueckas paboma no meme 1 JeATENLHOCTH 00yUaIOIIHXCs
"OmHoueHue ONUuHbL OKPYICHOCIU K €€
ouamempy"
IIpakmuueckas paboma no meme 1
"llnowaow kpyea"
§ 4. leficTBHS ¢ pAaMOHAJBHBIMHU YHcaaMu (35 yacoB)
25 | [TonoxuTenbHbIC U OTPUIIATEIBHBIC 3 OnexrponHas ¢popma | [IpuBiieyeHre BHUMAHUS 00YJAOIINUXCS K
qyucia yueOHUKa, [IEHHOCTHOMY aCMeKTy N3y4aeMbIX Ha ypOKax
oubmmoteka POILL. SIBIICHH, OpTaHU3aIHst UX paboThI ¢ TOTy4aeMoid Ha
26 | [IpoTHBOITIOJIOKHBIE YUCIIA 2 E . oy
JHAs KOJUICKIUS | ypOKE COLIMAIbHO 3HAUMMOM HH(pOpMalnei;
27 | Moxynb uncia 2 U (POBBIX JIEMOHCTpAalMsI 00yJaromuMes IPUMEPOB
o0pa3oBaTeNnbHbIX OTBETCTBEHHOTO, TPAKJAHCKOTO TIOBEICHUS,
28 | CpaBHEHNE [ONOKHUTEBHBIX U 3 pecypcos (school- MPOSIBIICHUS YEIIOBEKOIIOOHS U T0OPOCEPICUHOCTH
OTPHULATC/IBHBIX TUCE] collection.edu.ru) gepe3 1M000p COOTBETCTBYIONIUX 3a1ay JIJIs
29 | IsMeHeHue BETMYHUH 2 PCIICHIA,
BKJIFOUEHHUE B YPOK MTPOBBIX MPOIETYP C MEITBIO
30 | CiioxxeHune MOoJIOKUTENBHBIX U 2 MOJIIEP)KaHUST MOTHUBALIMK O0YUYaIOLIUXCS K
OTpHUIATENFHBIX YHUCEN C TTOMOIIBIO TTOJIYYICHUIO 3HAHWM, HAJIAXKUBAHUIO TTO3UTHBHBIX
KOOPJAWHATHOM MPSIMOM MEXJIMYHOCTHBIX OTHOIIIEHUM B KJIACCE;
WHUIUUPOBAHUE U MTOJICPIKKA HCCIIeI0BATEIIbCKON
31 | CinoxeHue OTpUTIATSITBHBIX YHCEIT 3 JEATENLHOCTH 0GYHAMOIIXCS
32 | CroxeHme 9rcen ¢ pa3HbIMU 4
3HaKaMH
33 | lciicTBUE BHIYUTAHHS 3
34 | [leiicTBuEe YMHOKEHUS 3




35 | AciicTBue neneHus 3
36 | PaimonanbHble yncna 2
37 | CoiicTBa JeicTBUI c 2
paloOHAIBHBIMU YUCIAMU
Koumponvnas paboma Ne3 no memam: 1
"ByKeeHHble 8bIPACEHUS.
Tonooicumenvrvle u ompuyamenvHvle
yucaa"
§ 5. Pemenne ypaBnenuii (13 yacos)
38 | PackpbiTie cko0oK 3 OnextponHas ¢popma |IIpuMeHeHne Ha ypoKe HHTEPAKTHUBHBIX (POPM
39 |k 3 yueOHUKa, paboThl ¢ 00YUaAIOLIUMUCS: UHTEIIEKTYalbHBIX U,
o3 puumenT oubsnnorexa POIII. CTUMYJIMPYIOIIMX [103HABATEIbHYI MOTHBALIMIO
40 | ITomoOHBIE crlaraembIe 2 Ennnas komiekius | 00y4aromumxcs;
U POBBIX BKJIIOYEHHUE B YPOK UTPOBBIX MPOLEAYP C LIETbIO
41 | Peruenune ypaBHEHUM 4 00pa3zoBaTebHBIX MOJJIEpKaHUsI MOTHBAIIMK 00YyJaroIIuXCs K
Konmponsnas paboma Ned no meme: 1 pecypcos (school- HOJIYYEHUIO 3HAaHUH, HaJla)KUBAHUIO TO3UTUBHBIX
"Beipasicenusi ¢ Gykeamu. Duzypol Ha collection.edu.ru) MEKJIMYHOCTHBIX OTHOIICHHI B KJIacce;
nnockocmu” UHHULIMMPOBAHKE U MOAJIEPHKKA UCCIEI0BATEIbCKOM
JeSITeIbHOCTH 00Yy4aroInXCsl
§ 6. Koopaunatsl Ha mutockoctH (11 yacoB)
42 | IlepnieHIUKYISIpHBIE TIPSMBIE 2 OnexrponHas popma | I[IpuBneueHre BHUMaHHUs 00y4arOMIUXCs K
4300 ) yueOHHKa, [IEHHOCTHOMY aCIIeKTy U3y9aeMbIX Ha yPOKax
ApaJLIICILHBIC TIPAMBIC oubnmoreka POILL. SIBJICHUH, OpraHu3aus ux paboThl ¢ HOTy4aeMol Ha
44 | KoopaMHATHAS TIIOCKOCTh 3 Enunas komiekuust | ypoke coluanbHO 3HaYMMON MH(pOpMaluei;
U POBBIX JIeMOHCTpanys 00yJaromuMcsi IPUMEPOB
45 |ITlpencraBinenHne YUCIOBOHMHpOPMAIIH 3 00pa3oBaTeNbHbIX OTBETCTBEHHOTI'0, TPAKJAHCKOIO ITOBEJICHNUS,
Ha rpaukax pecypcos (school- MIPOSIBJICHUS YETIOBEKOIIO0US U J00pOCEpIeHHOCTH
Tlpaxmuseciasn paboma no meme 1 collection.edu.ru) gepe3 1MoA00p COOTBETCTBYIONIMX 3aay JIJIst

"Co3zoanue modeneii
npocmpancmeenuvix uzyp”

peleHus;
MIPUMEHEHHE HA YPOKE NHTEPAKTUBHBIX (OpM pabOThI
¢ 00y4JaroUMMHCS: UHTEIUIEKTYaJIbHBIX UTP,




CTUMYJIHPYIOIIMX MO3HABATEIILHYIO MOTHBAIIHIO
o0ydJaromuxcs;

WHUIUUPOBAHUE U MOAJICPIKKA HCCIIECI0BATEIbCKON
JEeSITeTbHOCTH 00y4YarOIIUXCsI

IloBTOpEHue, 06001IeHNe, cUcTeMaTH3alusA (15 yacoB)

HTororoe moBTOpEHUE Kypca 13 1
MaTeMaTHKH 5-6 KJIaccoB

WtoroBas koHTpoJIbHAs paboTa 1

[IpodopuenrannoHHbIit ypok 1
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PABOYAS TIPOTPAMMA YYEGHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

MNOACHUTEJIBHAA 3AIITMCKA

AnreOpa siBIIsIeTCA OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 00pa3oBaHMUS:
OHa 00ecreYnBaeT M3y4YeHUE APYTUX AUCHHUIUINH, KaK €CTECTBEHHO-HAY4YHOTrO, TaK U
TYMAaHUTAPHOIO LUKIIOB, €€ OCBOEHUE HEOOXOAUMO JUIsl IPOJOJDKEHUS 00pa3oBaHus U
B TIOBCEJHEBHON >kKM3HH. Pa3BuTHe y oOy4arommxcs Hay4dHbIX NPEICTaBICHUN
0 TIPOMCXOXKIEHUU W CYIIHOCTH anreOpamdecKkux aOCTpaKIuii, Croco0e OTpaKeHUs
MaTeMaTUYECKOW HAyKOW SIBIICHHMM M TPOILIECCOB B MPUPOJE U OOIIECTBE, POJIH
MaTeMaTUYECKOr0 MOJCIMPOBAHUS B HAYYHOM TMO3HAHUU U B MPAKTUKE CIIOCOOCTBYET
GbOpMUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS U KAyeCTB MBIIUICHUSI, HEOOXOJAUMBIX
JUTS1 aJlaliTallid B COBpeMEHHOM 1u(poBoM oO1iiecTBe. M3ydueHue anreOpsl ooecreunBaeT
pa3BUTHE yMEHHUsI HaOJ0/1aTh, CPaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTU MBIIUICHHS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBaThH CBOU
JNEUCTBUSL M BBIBOJBI, (QOpMyIUpoBaTh yTBepxkAcHUA. (OCBOeHHE Kypca anreOpbl
o0ecrieunBaeT pa3BUTUE JIOTUYECKOTO MBIIIICHUS OOYYalOIMXCS: OHU HCIOIb3YIOT
JNETyKTUBHBIE W WHAYKTUBHBIE paCCyXICHUsA, OO0O0OIIEHME U KOHKPETHU3AIIHUIO,
abcTparupoBanue u ananoruto. O0ydeHue anredpe mpeanoiaraeT 3HaYuTeIbHbIN 00BEM
CaMOCTOSITEJIbHOM JIEATEITbHOCTH 00YyYarouuXxcs, O3TOMY CaMOCTOSITEIbHOE PELICHUE
3a/1a4 SBJISIETCS peanu3aluen 1eaTeIbHOCTHOTO MPUHIUIIA 00yUeHHUS.

B crpykType mporpamMmbl yuyeOHOro Kypca «AmnreOpa» uisi OCHOBHOIO OOILEro
00pa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOAUYECKUE JUHUU:
«Hucna u BBIYUCIICHU», « AIreOpaniecKue BEIpaXEHU», « Y paBHEHUS U HEPAaBEHCTBAY,
«Dyuknuny. Kaxnas u3 3THUX COAEPKATEIbHO-METOJUYECKUX JIMHUNW pa3BUBACTCS
Ha NPOTSHKEHUU TPEX JIET U3YUEHHS Kypca, B3aUMOJEHUCTBYS C APYTUMH €ro JUHUSIMHU.
B xozne uzydyenus: yueOHOTO Kypca 00yqaronuMcs MPUXOIUTCS JJIOTUYECKU PACCyKIaTh,
UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN $3bIK. B CBsI3M ¢ 3TUM B mOporpammy
y4e0HOTO Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKHU, MIPEACTABICHHbBIC
BO BCEX OCHOBHBIX pa3jlelax MaTeMaTUYeCKOro OO0pa3oBaHUS U CIOCOOCTBYIOIINE
OBJIAJICHUIO OOYYalONMMHUCS OCHOB YHHBEPCAJIBHOTO MAaTeMaTHYECKOTO  S3bIKA.
CopeprkaTeabHOM M CTPYKTYPHONH OCOOCHHOCTBIO YIEOHOTO Kypca « AnreOpay sIBIseTCs
€ro UHTETPUPOBAHHBIN XapakTep.

Conepxanve muHUN «YucCia U BRIYUCICHUS» CIIYKUT OCHOBOM JUIsl JAJIbHEHIIEro
U3YYCHUS] MATEMATHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYYAIOIIUXCS JIOTUYECKOTO
MBIIUIICHUs, (OPMHUPOBAHUIO YMEHHUS TOJB30BAThCS ~ aNTOPUTMaMHU, a TakKke
MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JJISI TTOBCEAHEBHOM IKU3HH.
Pa3BuTHe MoOHATHSA O YHCIe HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs CBS3aHO
C palMOHAILHBIMU U HPPAIMOHAIBHBIMUA YWCIaMU, (OPMHUPOBAHUEM TMPEICTABICHUN
O JICUCTBUTEIBHOM YHCIIEC. 3aBEpPIICHUE OCBOCHHS YHUCJIOBOM JIMHUM OTHECEHO
K cpeHeMy 00111eMy 00pa3oBaHUIO.
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Copnepxkanre AByX anreOpandecKux JUHUN — «ANTeOpandecKue BBIPAKEHUS» H
«YpaBHEHHSI W HEPaBEHCTBa» CIOCOOCTBYET (OPMUPOBAHUIO Yy OO0y4aroumxcs
MaTEeMaTUYEeCKOro arnrapaTa, He0OX0AUMOTO JIJIsl pEeIIeHUs 33]]a4 MAaTEeMAaTUKH, CMEKHBIX
NpPEeIMETOB M TMPAKTUKO-OPUEHTHPOBAHHBIX 3a7ady. Ha ypoBHE OCHOBHOTO OOIIEro
oOpa3oBaHus y4eOHBII MaTepuasn TPyHIUPYETCs BOKPYT PallMOHATBHBIX BBIPAKEHUH.
AnreOpa [IeMOHCTpPUpPYET 3HAUYCHHE MATEMaTUKM KakK s3bIka I TOCTPOCHUS
MaTeMaTHYeCKUX MOJelied, ONMCaHus MPOIIECCOB U SIBJICHUI peaibHOTO Mupa. B 3amaun
oOydeHust anredpe BXOJAT TakxKe JlajJbHEHIIIee pa3BUTUE AlITOPUTMUYECKOTO MBIIIIICHUS,
HEOOXOIMMOT0, B YaCTHOCTH, /ISl OCBOEHHSI Kypca WH(OPMATHKH, U OBJIJICHUE HaBBIKAMH
JIEAyKTUBHBIX paccyxaeHuid. IlpeoOpazoBaHue CHMBOJBHBIX (OPM CHOCOOCTBYET
Pa3BUTHIO BOOOpaXKEHHU s, CIIOCOOHOCTEN K MATEMAaTHUYE€CKOMY TBOPYECTRBY.

Conepxxanue (QyHKIIMOHAIBHO-TPAPUUECKON JIMHUM HAIEJICHO Ha TMOJy4YeHue
oOyJaromuMucs 3HaHUM O (QYHKIMSAX Kak Ba)KHEWIIEH MaTeMaTHU4ecKOW MOJAeNn
JUIS OTIMCAHMS W WCCIICJIOBAaHMS Pa3HOOOpPA3HBIX MPOILIECCOB M SBICHUN B MPUPOJE H
oOmiectBe. M3ydyeHne marepuana CHOCOOCTBYET Pa3BUTHIO y OOYYAIOIIMXCS YMEHUS
MCTIONIb30BaTh Pa3IMYHbIC BRIPA3UTEIBHBIC CPEICTBA SI3bIKA MATEMAaTUKU — CIIOBECHBIE,
CUMBOJIMYECKHUE, Tpaduueckue, BHOCUT BKJIAJ B OpMUpOBaAHUE TIPEICTABICHUNA O POJIU
MaTE€MaTHUKH B Pa3BUTUU IUBUIM3AIUU U KYJIbTYPHI.

CornacHo yueOHOMY TUTaHy B 7—9 Kilaccax M3ydaercs yueOHBIN Kypce «Anredpay,
KOTOPBI BKJIIOYAET CJEAYIONIME OCHOBHBIC pasfensl coxepkanus: «Yucna wu
BBIYHCIICHUS», «ANTeOpanyecKue BBIPAKECHUS», «YPABHEHUS U HEPABEHCTBAY,
«DyHKIAW.

OOmiee 4YMCIO YacoB, PEKOMEHJOBAaHHBIX I HW3Y4YeHHUs Yy4eOHOTO Kypca
«Anrebpa», — 306 yacoB: B 7 kmacce — 102 yvaca (3 waca B Hezenio), B 8 kiacce —
102 gaca (3 yaca B Hememo), B 9 kiacce — 102 yaca (3 gaca B HEACIIO).

COAEPKAHUE OBYUEHMUSA
7 KJIIACC

Yucsa 1 BbIYUCJICHUS

Jpo6u 0OBIKHOBEHHBIE U ICCSITHYHBIE, IEPEX0]T OT OJHOM (POpMBI 3amucu apodei K
npyroi. IloHsTME palMOHAIBHOTO 4YHUCIA, 3aluCh, CPABHEHUE, YNOPSIOYMBAHUE
pallMOHAJIBHBIX 4HceNl. ApudMeTuueckue JeUCTBUS C palMOHAJbHBIMU YHCJIAMHU.
Pemenue 3ama4 u3 peasbHON MPAKTUKKU HA YaCTH, HA IPOOH.

Crenenb C HaTrypaJdbHbIM TIOKa3zaTeleM: OIpeJesieHne, mnpeoOpa3oBaHue
BBIPDOKCHUI HA OCHOBE OMpEIEICHUS, 3amuch OONbIUX uuces. [IporeHThl, 3ammch
MPOIICHTOB B BHJE IpoOM W ApoOW B BHUAEC MPOIEHTOB. TpuM OCHOBHBIC 3aJaud Ha
MPOIICHTHI, PEIICHHE 3a]1a4 U3 pealibHON MPAKTUKH.

[IpuMmeHeHne TPU3HAKOB JICIMMOCTH, PA3JIOKEHUE HAa MHOXKHUTEIM HaTypaJlbHBIX
qyuced.

PeanbHbIe 3aBUCMMOCTH, B TOM YHCIIE TIPSIMasi 1 00paTHas MPOTIOPIIMOHAITBHOCTH.
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AJiredpanyeckue BbIPaKeHHA

[lepemeHHbIE, YHMCIIOBOE 3HAUEHUE BBIPAXKEHUSA C INepeMeHHOW. JlomycTumele
3HAUEHUsl NepeMeHHbIX. lIpefcTaBiieHne 3aBUCUMOCTM MEXAY BEJIMYMHAMHM B BHJIE
¢dopmyinbl. Beruncnenuss no ¢opmynaMm. IIpeoOpa3oBaHne OyKBEHHBIX BBIPa)KEHUH,
TOKJIECTBEHHO PABHbIE BBIPAXKEHMs, IPABHJIa IPE0OpPa30BaHUS CYMM U MPOU3BEICHUI,
IPaBUJIA PACKPBITUS CKOOOK U MPUBEACHUS TOAO0HBIX CIIAaraeMblIX.

CBoliCcTBa CTENEHU C HATYPaJIbHBIM IMOKA3ATEIEM.

OpHowieHbsl M MHorowieHel. CreneHb MHorowieHa. CroOXeHHe, BBIYMTAHUE,
YMHOKEHHE MHOTOWIEHOB. POpMyJbl COKPAIIEHHOIO YMHOKEHHS: KBagpaT CyMMBbI U
KBaJpar paszHocTu. DopMylia pa3sHOCTH KBajparoB. PasznoxkeHne MHOIOYJIEHOB
Ha MHO>KUTEJIH.

YpaBHeHMs U HEPaBeHCTBA

VYpaBHEeHUE, KOpEHb YpaBHEHUWs, MpaBWia NOpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCWJIBHOCTb YPABHEHH.

JInHelHOE ypaBHEHHE C OJTHOM IEPEMEHHOM, YUCIIO KOPHEN JINHEMHOTO YPABHEHUS,
pelIeHHE JIMHENMHBIX YypaBHEHUW. (COCTaBIICEHHE YpPAaBHEHHWW IO YCIOBHIO 3aJadM.
Pemienne TEKCTOBBIX 3a/1a4 C MOMOIIBI YPABHEHHM.

JIuneitHoe ypaBHEHHE C JBYMs NEpeMEHHbIMH W ero rpaduk. Cucrema IBYyX
JMHENHBIX YpaBHEHUN C IByMs IIepeMEeHHbIMU. PellieHne cucteM ypaBHEHH ciocoOoM
IIOACTAaHOBKH. [ [puMeps! pemeHnst TEKCTOBBIX 3a71a4 C IOMOIIBIO CUCTEM YPaBHEHUM.

DOyHKIUU

Koopaunara Toukn Ha npsmoii. YnuciioBbie MpoMeXyTKH. PaccTosinue mexay n1ByMms
TOYKaMU KOOPJAUHATHOU MPSMOU.

[IpssmoyronbHas cucrema koopaunat, ocu OX u Oy. Abciucca u opuHaTa TOYKA
Ha KOOpAWHATHOU TuiockocTu. [Ipumepsl rpadukoB, 3amaHHbix (Gopmynamu. UrteHue
rpadukoB peanbHbIX 3aBucuUMocTel. [lonarue Qynkiuu. ['paduk dynkuuu. CBoiicTBa
bynaknuid. JInneitnas Gyuknus, e€é rpaduk. ['paduk dynkmmm y = |x|. I'paduueckoe
pELIECHNE TMHEWHBIX YPABHEHUM U CUCTEM JIMHEWHBIX YPABHEHUM.

8 KJIACC
Yuciia 1 BbIYUCTCHUSA

KBagpatubiii kopens u3 uncina. [lonstue 06 uppanmonanibHoM yuciie. JlecsiTuunbie
npuOIMKEHUsT HUppalMoHaNbHbIX unced. CBoHcTBa apupMETHUYECKHX KBaJpPaTHBIX
KOpHEW M UX MPUMEHEHUE K IPeoOpa30BaHUIO YHCIOBBIX BBIPAKEHUM M BHIYUCICHUSIM.
JleCTBUTENbHBIC YHCIIA.

Crenens ¢ 1enbIM MoKa3aTesneM U e€ cBoiicTBa. CtangapTHas 3aIMCh YMCIIA.

AJiredpanyeckue BbIPaKeHUA
KBagpaTHbIil TpEXWIEH, Pa3JIOKEHHUE KBAAPATHOTO TPEXUIEHA HA MHOMXKHUTEIU.
Anrebpandeckas npobb. OCHOBHOE CBOMCTBO anrebpandeckoit qpoou. Cioxxenue,
BbIUMTAHHE, YMHOKEHUE, JIEIeHNE anre0pandeckux apooeil. ParmonanbHble BRIpaXKeHUS
U UX IIpeoOpa3oBaHue.
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YpaBHeHMs U HEPAaBEHCTBA

KBampatHoe ypaBHeHue, (opMyna KOpHEH KBaJpaTHOTO ypaBHEHHUs. Teopema
Buera. Pemienue ypaBHEHUH, CBOISIUXCS K JIMHEWHBIM M KBaJpaTHBIM. [Ipocreniume
JTpOOHO-paIMOHAIbHBIE YPAaBHCHHUS.

I'paduueckas mHTEepmpeTalds ypaBHEHUH C JBYMS TEPEMEHHBIMH U CHCTEM
JIMHEWHBIX YPAaBHEHUM C ABYMS IEpEMEHHBIMU. [IprMephI pelieHus CUCTEM HEJIMHEHHBIX
YpPaBHEHUM C ABYMsI IEPEMEHHBIMH.

Perienre TeKCTOBBIX 3a71a4 aJIre0pandecKrM CIIOCOOOM.

YHucnoBble HEpPAaBEHCTBA M WX CBOMCTBA. HepaBEeHCTBO C OJHOM MEPEMEHHOM.
PaBHOCHIIBHOCTHh HEPABEHCTB. JIMHEHBIE HEPABEHCTBA C OJTHOW NepeMeHHON. CHCTEMBI
JIMHEWHBIX HEPABEHCTB C OJTHOM ITEPEMEHHOM.

DOyHKIUU

[Tonsitue pynkunu. OOIacTb ONpENENeHUs W MHOXKECTBO 3HAYEHUH (PYHKIMH.
CrniocoOsbI 3a1aHus QyHKLIUM.

I'padux pynkuuu. Urenue cBoiicTB pynkumu no e€ rpaduky. [Ipumeps rpadukon
(GYHKIINI, OTpaXkaroluX peaabHbIe POIECCHI.

@OyHKIIMU, ONUCHIBAIOLINE MIPSIMYIO M 00paTHYIO PONOPLHOHATIBHBIE 3aBUCUMOCTH,
nx rpaduxu. Oyukmun Y = X2,y = X%, y =Vx, y=|x|. ['paduueckoe pemenne ypaBHeHuit
U CUCTEM YPaBHEHMH.

9 KUIACC
Yucsaa u BbIYMCJICHUS

PanimonanpHbie 4wuciia, UppalMoOHAJIbHBIE YMCJIA, KOHEUHbIE W OECKOHEUHBIC
JecAaTUUHbIe TpoOu. MHOXKECTBO JACHCTBUTEIIBHBIX YUCEN, ICHCTBUTEIIbHBIC UHCIIa KakK
OECKOHEUHbIE JecATUYHbIe JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXIY
MHOKECTBOM JIEMCTBUTEIIBHBIX YACET U KOOPAUHATHOMN ITPSIMOM.

CpaBHeHue JIEVICTBUTEIBHBIX 4yucell, apudMeTHIeCKue JNEUCTBHUS
C JEUCTBUTEIILHBIMU YHUCIIAMHU.

Pa3smepsl  OOBEKTOB  OKpPYXKAIOIIETO  MHpa,  JUIMTEIBHOCTH  MPOIECCOB
B OKPY’KAIOIIIEM MUPE.

[TpubnmxEHHOe 3HAYCHHE BEJIMYMHBI, TOYHOCTH MpUOIMKeHUs. OKpyrieHue
yucen. [Ipukuaka u orieHKa pe3yJIbTaTOB BIUMCIICHUM.

YpaBHeHus U HEPABEHCTBA

JluneniHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOIAIIMXCS K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. PelnieHne ypaBHEHHI, CBOIAIIMXCA K KBaJIPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHHsT ypaBHEHUW TPETbEd W YETBEPTOU
CTEIEHEH Pa3JI0KEHUEM Ha MHOXKUTEIIN.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHUH. PelmeHne TEKCTOBBIX —3aja4
anreOpanyeckuM METOJIOM.

VYpaBHeHHe C JByMs TEpeMEHHBIMU M ero rpaduk. Pemenue cucreM IByX
JIMHEWHBIX YPABHEHUH C IBYMs ITIEpEMEHHBIMU. Penenne cucteM nByX ypaBHEHHM, OTHO
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U3 KOTOPBIX JHMHEWHOE, a JIpyroe — BTOpOi crTemeHu. ['paduueckas MHTEpHpeTanus
CUCTEMBbI YPaBHEHUH C ABYMS IEPEMEHHBIMH.

PeliieHre TEKCTOBBIX 3aJ1a4 alreOpandyeckuM Crocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOM IIepeMEHHOW. Pemenne cucrem
JMHEWHBIX HEPABEHCTB ¢ OJHOU nepemeHHoU. KBagpaTHble HepaBeHCTBa. I'paduueckast
MHTEPIpPETaLNsl HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMU.

DOyHKIUU
Ksanpatununas gynkius, e€ rpadux u cBorictpa. [Tapadoma, KoopAMHATHI BEPIIUMHBI
napadoJibl, 0Ch CHMMETPHUH TTapadoJIbI.

I'papuxn ¢yskuuii: y= £x, y= #x+b, y = k—, y=x3y =% y=lx|
X
U MX CBOWCTBA.

YuciioBBIe IOCTE10BATEILHOCTH U NPOrPECCHH

[loHsiTME YHUCIIOBOM  IOCIENOBATEIBHOCTH. 3aJaHHWE  IIOCIEN0BATEIBLHOCTH
peKyppeHTHOM hopmyIioit u popMyIioi N-TO YIieHa.

Apudmernueckass u reoMerpuyeckas mnporpeccur. Popmynsl N-ro  4ieHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOrPeECCUil, CyMMbI IEPBBIX N YICHOB.

N300paxxeHre 4ieHOB apu(phMETUUECKON U T€OMETPUUECKON MPOrpecCuil TOUKaMu
Ha KOOPJMHATHOM IIJIOCKOCTH. JIMHEHWHBIM M SKCIOHEHUHUAIBHBIN pocT. CIOXKHBIE
IIPOLICHTHI.

INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIE  pe3ynbTaThl  OCBOEHHS ~ TPOrpaMMbl  y4eOHOTO  Kypca
K KOHILy 0OOy4eHHUs B / KJacce:

Yucaa u BbIYUCICHUSA

BrinonssTh, coueTast yCTHbIE U MUChbMEHHBIE TPUEMBI, apU(PMETUIECKUE IEHCTBUS
C palMOHAJIbHBIMU YHCIIAMH.

Haxonuth 3Ha4eHUs1 YUCIOBBIX BBIPAKEHUM, MPUMEHSITH PA3HOOOPAa3HbIE CITOCOOBI
U MPUEMBI BHIYUCIICHHS 3HAYCHUI APOOHBIX BBIPAKECHUH, COEPKAIINX OOBIKHOBEHHBIC
U JCCATHYHBIC JPOOH.

[Tepexoauts oT omHOW (OPMBI 3amUCH Yucen K Apyrod (mpeoOpa3oBBIBATH
JECATUYHYIO Ap0Ob B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHUHYIO, B YaCTHOCTH
B OCCKOHEYHYIO JIECATHYHYIO POOB).

CpaBHUBATH U YIIOPSAAOUYMBATH PALMOHAJIBHBIE YHCIIA.

OKpyrasTh yucna.

BpINOMHATE NPUKMAKY M OLICHKY pPE3yJbTaTa BBIYMCICHUW, OLEHKY 3HAYCHUU
YUCJIOBBIX BBIpOXKEHUU. BBINOMHATH AEHCTBUS CO CTENEHSIMU C HATypaJbHBIMU
IIOKA3aTEIISIMH.

IIprMeHATh NpU3HAKU JNEIUMOCTH, PA3JIOKEHHE HAa MHOXKHUTEIU HaTypaIbHBIX
quced.
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Pemath npakTHKO-OpUEHTHPOBAHHBIE 331a9H, CBI3aHHBIC C OTHOIICHUEM BEJIMYHH,
IIPONOPITUOHAILHOCTEIO  BEJIMYHMH, TPOICHTAMH, WHTEPIPETUPOBATH PE3yiIbTaThl
peIeHus 3a/1a4 ¢ YIETOM OrpaHUYCHHM, CBSI3aHHBIX CO CBOMCTBAMM PacCMaTPHBACMBIX
0O0BEKTOB.

AnredOpanveckue BbIPasKeHUs

Hcnonb3oBarh anreOpandyeckylo TEPMHHOJOTHUIO M CHUMBOJHKY, MPUMEHSITH €&
B IIPOIIECCE OCBOCHUS YIEOHOTO MaTepuaa.

Haxogute 3HaueHuss OyKBEHHBIX BBIPAKCHUN TMpPU 3aJaHHBIX 3HAYCHUSX
MIEPEMEHHBIX.

Brinonuars npeoOpa3oBaHus 1E€JIOTO BBIPAKEHHSI B MHOTOYJICH MPUBEICHUEM
MOI0OHBIX CJIAra€MbIX, PACKPBITHEM CKOOOK.

BrInonHAT, YMHOXEHHE OJHOUYJIEHA HA MHOTOYIEH U MHOTOYJIEHa Ha MHOTOYJIEH,
MPUMEHSITH (HOPMYJIBI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcymIecTBIATh Pa3I0KeHUE MHOTOUJICHOB HA MHOKHUTEH C MIOMOIIBIO BEIHECEHUS
3a CKOOKM OONIIEro MHOKUTEIS, TPYNIUPOBKU ClIaraeMblX, MpUMEHEHUs G(opmyl
COKpPAILIEHHOTO YMHOXCHHUS.

[IpumensTs mpeoOpa3oBaHUs MHOTOWICHOB IS PEIICHUS Pa3IUYHBIX 3a/1ad
U3 MaTEMAaTHUKHU, CMEKHBIX IIPEAMETOB, U3 PEATIbHON MPAKTUKH.

Hcnonp30oBaTh  CBOMCTBA  CTENEHEW €  HATypaJdbHBIMU  IOKa3aTEIsIMU
JUTs IpeoOpa3oBaHMs BHIPAKEHUM.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHelHbIE ypaBHEHUS C OJHOM IIEPEMEHHOM, IIPUMEHSS ITpaBUia epexoaa
OT UCXOJHOIO YpPaBHEHHs K PaBHOCWIbHOMY eMy. IIpoBepsTbh, sBIAETCS JM YHUCIO
KOpPHEM YpaBHEHUS.

[IpumeHnsaTy rpaduyueckre METOAbl MPU PEHICHUH JIUHEHHBIX YpaBHEHUH M X
CUCTEM.

[TonGupath mpUMepsl Hap YKCce, SABISIOIUXCS PEIICHUEM JIMHEHHOTO ypaBHEHUS
C ABYMS IIEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IJIOCKOCTH TIpaUK JIUHEHHOTO YpaBHEHHUS C JABYMS
NEPEMEHHBIMHU, MOJIB3YSCh TPAPUKOM, IPUBOIUTH IPUMEPHI PEILICHUS YPABHEHUS.

Pemrars cucTeMpl IByX JIMNHEMHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU, B TOM UHCIIE
rpaduyuecku.

CocTaBnsaTh U pemiaTh JUHEWHOE YPABHEHUE WIIM CHUCTEMY JIMHEMHBIX YpaBHEHUU
[0 YCJIOBHUIO 33Ja4yd, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJadyu
IIOJIy4YEHHBIN pE3yJIbTAaT.

DyHKIMHA

N3o0paxkath Ha KOOPAMHATHON MPSMOM TOYKH, COOTBETCTBYIOIIWE 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, HMHTEPBaJbl, 3alUCBIBATH YHCIOBBIE IPOMEXKYTKH
Ha ajareOpanyecKkoMm si3bIKE.

OtMeuaTh B KOOPAMHATHOW IJIOCKOCTU TOYKH IO 3aJaHHBIM KOOPJAMHATAM, CTPOUTH
rpaduxu nuHeHbIX QyHkunid. CTpouts rpaduk QyHKIMH Y = |x|.
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OnuceiBaTh C MOMOIIBIO (PYHKIIMI W3BECTHHIEC 3aBUCUMOCTU MEXY BEIUUMHAMHU:
CKOPOCTh, BpPEMsl, pacCTOSIHUE, 1I€HA, KOJIUYECTBO, CTOMMOCTh, MPOU3BOIUTEIHLHOCTD,
BpeMmsi, 00bEM paboThI.

Haxoauts 3HaueHue pyHKINUM 10 3HAYEHHIO €€ apryMEeHTa.

[lonnmarpy rpaduueckuii cmoco0 TMpeAcTaBIeHUS W aHaidu3a HWH(GOpPMALUH,
U3BJIEKaTh U MHTEPIPETUPOBATh MH(OPMALMIO U3 TpapUKOB peajbHBIX MPOLECCOB U
3aBUCHMOCTEM.

[IpeameTHBIC pPE3ydbTAaThl OCBOSHHUS NPOTPAMMBI y4e€OHOTO Kypca K KOHILY
o0yueHus B 8 kJ1acce:

Yuciia 1 BbIYUCTCHUSA

Hcnonp30BaTh HayanbHBIE MPEACTABICHUS O MHOYKECTBE JIEMCTBUTEIBHBIX UYMCEI
JUIsL CpaBHEHMS, OKPYIJICHMsS M BBIYMCICHHUM, HM300pa)kaTh AEWCTBUTENbHBIE YHCIA
TOYKaMH Ha KOOPAUHATHOMN IIPSAMOM.

[IpuMmeHsATh MOHATHE apUPMETHUUECKOTO KBAJAPaTHOIO KOPHS, HaXOAWUTh
KBaJIpaTHbIE KOPHHU, MCHOJB3Yd IpPU HEOOXOJUMOCTH KalIbKYJISTOP, BBINOJIHATH
npeoOpa3oBaHus BBIPAKEHUM, COJEpKAIIMX KBAJpaTHbIE KOPHH, MCIIONb3Ys CBOMCTBA
KOpHEM.

Hcnonb30Bath 3anucy OOJIBIINX U MAJIbIX YUCEII C TOMOILBIO IECATUYHBIX po0eit
u cteneneit yncna 10.

AJuredOpanvecKkue BbIpasKeHUs

[TpyuMeHSTh TOHATHE CTETICHU C LIEJIBIM MTOKa3aTeieM, BBITIOIHATh MPeoOpa30BaHUs
BBIPAKECHUH, COJIEPKAIINX CTEIIEHU C LEJIbIM ITOKa3aTEeJIEM.

BBIMOMHATE  TOXKACCTBEHHBIC MPEOOpPA30BaHUSI  PAlMOHATBHBIX  BBIPAXKEHUN
Ha OCHOBE ITPaBMJI ACHCTBUI HAJl MHOTOYWICHAMH U aJIreOpanvIecKUMH JIPOOSIMH.

PacknanpiBaTh KBaJpaTHBIN TPEXUIICH HA MHOKUTEIIH.

[IpumensTe mpeoOpa3oBaHMsl BBIPAXKEHUNU Il PEIICHUS Pa3IUdHbIX 3a7ad
Y3 MaTEMAaTUKH, CMEXKHBIX ITPEIMETOB, U3 PEAIbHON IMPAKTUKHU.

YpaBHeHMs U HEPABEHCTBA

Pemlare JnMHENMHBIE, KBAaJpaTHBIE YPABHEHHUS M PALMOHAIBHBIE YPaBHEHMS,
CBOJAIIMECS K HUM, CUCTEMBI IBYX YPABHEHUH C JBYMs IIEPEMEHHBIMU.

IIpoBoauTH MpOCTENUIINE UCCIECAOBAHNS YPABHEHUM M CUCTEM YPAaBHEHUH, B TOM
qyclie C MpUMEHEHHEeM TIpaduyecKux MpencTaBieHui (ycTaHaBIMBaTh, HWMEET JIU
ypaBHEHUE WJIK CUCTEMA YPABHEHUH PEILIEHUs, €CIIU UMEET, TO CKOJIbKO, U TIPOYEe).

[TepexoauTs OT cioBeCcHON (HOPMYITHPOBKH 3a/a4i K €€ aireOpandeckor Mojenu
C MOMOIIBIO COCTABJICHUS YPAaBHEHUS WJIM CUCTEMbl YPAaBHEHUM, WHTEPIIPETHUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJYYEHHBIN pe3yybTart.

[IprMeHATh CBOWMCTBAa YMCIOBBIX HEPABEHCTB JJISI CPABHEHHUSI, OLICHKH, pPEIIaTh
JVHEWHbIE HEPAaBEHCTBA C OJHOM NEPEMEHHOM M MX CUCTEMBI, AaBaTh rpapUUeCcKyro
WJUTFOCTPALIAIO MHOYKECTBA PELIEHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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DyHKIUU

[ToHumaTe W HCHOJB30BaTh (PYHKIIMOHAJIBHBIC TOHSATUS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYCHMS), ONPEACISITh 3HAa4YeHHE (QYHKIMA 1O 3HAYCHUIO
apryMeHTa, OIpeJesTh CBOMCTBA (DYHKIIUHU IO €€ TpaduKy.

CtpouTtb rpaduku dJIeMEHTApHBIX (DYHKITUN BUIA:

y=", y= x2?, y= x3,y = V& ¥y = |x|, onuchIBaTh cBOIiCTBA UMCIIOBOI (yHKIIH
X

1o e€ rpaduky.

[IpenMeTHBIC pe3ysbTaThl OCBOCHHS MPOTPaMMbI y4eOHOTO Kypca K KOHILY
obydenus B 9 kiacce:

YucJia ¥ BbIYHCTECHUA

CpaBHMBATH U YIIOPSIIOUYUBATH PALTMOHATIBHBIE U UPPAIlMOHAJIBHBIC YKCIIA.

Breinonuars apudmernueckue NEUCTBUS C pAIlMOHATBHBIMU UYHCIIAMH, COYETas
YCTHBIE W TIMCBbMEHHBIE NPUEMBI, BBINOJHATH BBIYUCIEHUS C HWPPALUOHAIBHBIMA
YHUCJIaMH.

HaxomuThs 3Ha4YeHUs CTENEHEW C LEIbIMUA IMOKA3aTESIMU M KOPHEH, BBIYUCIIATH
3HAYEHHS YUCIIOBBIX BBIPAKCHUM.

OKpyriaTe  JI€MCTBUTEIBHBICE YHWCIA, BBIIOJIHATH MPUKUJIKY  pe3yJibTaTa
BBIYHCIICHU, OLICHKY YMCIJIOBBIX BBIPAKCHUMU.

YpaBHeHUs U HEPABEHCTBA

PemaTe nuHeliHble U KBaJpaTHbIC YPAaBHEHUS, YPABHEHHS, CBOIAIIMECS K HUM,
mpocTenime ApoOHO-paIlMOHANIbHBIE YPaBHEHUSI.

Pematpe cucteMsl ABYyX JIMHEWHBIX YPAaBHEHUU C JBYMS IIEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHHM, B KOTOPHIX OJJHO YPABHEHUE HE ABJISACTCS JTUHEUHBIM.

Pemate TekCTOBBIE 3a/ja4M AIreOpandecKUM CIIOCOOOM C MOMOIIBbIO COCTABJICHHUS
YPaBHEHHUSI WM CUCTEMBI JBYX YPABHEHUM C IBYMs [IEPEMEHHBIMH.

[IpoBoauTE MpOCTENIINE UCCIIENOBAHUSI YPABHEHUW U CUCTEM YPaBHEHUM, B TOM
Yuciae C NPUMEHEHHEM TpauyecKuX MpeCTaBIeHU (yCTaHaBIUWBATh, HMEET JIH
YpaBHEHHE WK CUCTEMA YPABHEHUM PEILICHUS], €CIIM UMEET, TO CKOJIBKO, U Mpoyee).

Pemrars nuHeliHbIe HEPABEHCTBA, KBAJpaTHbIE HEPABEHCTBA, U300paKaTh PEIICHUE
HEPABEHCTB HA YMCJIOBOW MPSIMOU, 3aMUCHIBATH PEIIEHUE C IOMOIIBIO CHMBOJIOB.

PemaTe cuctembl JMHEWMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOIINE
KBa/IpaTHOE HEPaBEHCTBO, M300pakaTh PEIICHHWE CHCTEMbl HEPABEHCTB HA YWCIOBOU
MPSMOi1, 3aITUCHIBATh PEIICHUE C TIOMOILBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MIPU PELICHUU PA3JIMYHbBIX 33/1a4.

DyHKIMHA

Pacrio3naBaTh (QyHKIMM W3Y4eHHBIX BHJIOB. lloka3piBaTh cXeMaTHUECKU
pacroyoKeHHe Ha KOOPAWHATHOW IJIOCKOCTH TpadukoB (YHKIWN BUma: Yy = £X,
y= #x+b, y= f, y=ax2+bx+c, y= x3, y= % y=|x| B 3aBucumocTH

X
OT 3Ha4eHHUI K03 (HUIIMEHTOB, OMMCHIBATH CBOWCTBA (DYHKITHIA.
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Crpouth W u300pa)kaTh CXEMAaTUYECKH TIpauKU KBaIpaTUYHBIX (DYHKUUH,
OTMCHIBATH CBOWMCTBA KBAAPATHUHBIX (PYHKIUIL 110 UX rpaduKam.

Pacno3naBate kBaapaTHuHyto (yHKIUIO 10 (opmyne, NPUBOIUTH NPHUMEPHI
KBaJPAaTUYHBIX QYHKUIWH U3 pealbHON KU3HH, (PU3UKU, TEOMETPHH.

Yucii0BbIe IOCIEA0BATETbHOCTH U NPOIPECCUH

Pacrio3naBaTh apu(pMeTHUECKYI0 M TEOMETPUUECKYIO MPOTPECCUH MPU PA3HBIX
crocobax 3a7aHusl.

BobINOMHATE BBIYUCIIEHUS C UCTIOIB30BaHUEM (HOPMYIT N-T0 YjieHa apuPpMETHUIECKON
Y TEOMETPUYECKON MTPOTPECCHUM, CYMMBI IIEPBBIX N YJICHOB.

N300paxaTh WIEHbI IOCIEA0BATEILHOCTU TOYKAMHU Ha KOOPAMHATHOM MJIOCKOCTH.

Pemars 3agaum, CBsI3aHHBIE C YMCIOBBIMU IOCJIENOBATENBHOCTAMH, B TOM YHCIIE
3aJ1a4uM U3 PeabHON JKMU3HH (C UCIIOJIb30BAaHUEM KAJIBKYJISITOPA, LU(POBBIX TEXHOJIOTHI).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
HanmenoBanue paznena |KomnuecTBo OcHOBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YYarOIINXCS
(TemnI) Kypca 4acoB COZIEp)KaHUE
Uucna u BBIYUCIICHUS. 25 [Tonsarue CucreMaTU3UPOBATH U 000rAATH 3HAHUS
PannonanbHbIe uncna PaLMOHAIBHOTO YuCHa. | 00 OOBIKHOBEHHBIX U IECATUYHBIX JPOOSX.
Apudmernueckue CpaBHMBATH U YNOPSII0YMBATH JAPO0H, TPe0oOpPa30BHIBAS
JEUCTBUS IPU HEOOXOIUMOCTH JIECATUYHBIE IPOOU B OOBIKHOBEHHBIE,

C pallMOHATbHBIMU
yucinamu. CpaBHEHHUE,
YIOPSIAOUNBAHUE
PalMOHAIBHBIX YUCEIL.
CreneHb

C HaTypaJbHbIM
MIOKa3aTeJeM.
Pemenre oCHOBHBIX
3a/1a4 Ha Ipoou,
ITPOLICHTHI

13 peajbHON
MPAKTUKH.

IIpu3Haku genmuMocTy,
pPa3oKeHUA

Ha MHOUTEIN
HaTypaJIbHBIX YUCET.

OOBIKHOBEHHBIE B JIECATUYHBIE, B YACTHOCTH B OECKOHEUHYIO
TECATUYHYIO IPOOb.

IIpuMeHATH pa3HOOOpa3HbIe CIIOCO0bI U NPUEMBI
BbIYHCJIEHHUS 3HAYEeHUI JPOOHBIX BHIPAKEHUIA,
coJiepKaluX OObIKHOBEHHbIE U JECSITUUHBIE APOOU:
3aMEHSTh IPHU HEOOXOAUMOCTHU AECATUUHYIO IPOOb
OOBIKHOBEHHON U OOBIKHOBEHHYIO 1€CATUYHON, IPUBOIUTD
BBIpakeHue K (hopMme, Hanbosiee y100HOM 1151 BEIYMCIICHUH,
npeoOpa3oBbIBaTh APOOHBIEC BEIPAXKEHUSI HA YMHOKEHHUE U
JIeJIEHUE IECATUYHBIX IpoOel K IeUCTBUSAM C IIEJIBIMU
YUCIIAMH.

IIpuBoaAMTH YHCI0BBIC H 0YKBEHHbIE IPUMeEPbI CTEIICHU
C HaTypaJIbHBbIM MMOKa3aTeIeM, OObACHSAS 3HAUCHUS
OCHOBAHMSI CTETNIEHH U MOKA3aTeNs CTENEeHH, HAXOIUTh
3HaueHUs CTerneHel Buaa a’ (a — moboe paluoHaIbHOE
YHUCJI0, N — HATyPAIBHOE YHUCJIO).
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PeanbHbie
3aBucuUMOCTH. [Ipsamas
1 oOpaTHas
MPOMOPIIMOHATIEHOCTH

IloHUMATBL CMBICHT 3aITUCH OOJIBIITUX YUCET C TIOMOIIIHIO
JECATUYHBIX Apo0Oei u creneneit yucia 10, npuMeHATh UX
B PEAIbHBIX CUTYaIUsIX.

IIpuMeHATH IPU3HAKY IETUMOCTH, Pa3JIOKEHUSI Ha
MHOXKHUTENIN HATypaJbHbIX YUCE.

PemaTp 321244 Ha 4acTU, IPOLIEHTHI, IPOTIOPIUH,

Ha HAaXO0XJICHUE IpoOH (MPOLIEHTA) OT BEJIMYMUHBI U
BEJTUYHUHBI 110 €€ 1poOu (TIPOLIEHTY ), ApOoOH (MPOIIEHTA),
KOTOPBIN COCTaBIIIECT OJHA BEJIMYMUHA OT JIPYTOM.
IIpuBoaAUTH, pa30MpPaTh, OLEHUBATDH PATUYHBIC PEIICHUS,
3aMKCH PEIIeHU TEKCTOBBIX 3a/1ad.

Pacno3HaBaTh M 00BSACHSITD, ONTUPASCh HA OTPEICICHHUS,
IIPSIMO MTPOTIOPITMOHAIBHBIC W 00PaTHO MPOTIOPIIMOHATHHBIC
3aBUCUMOCTH MEX]1y BEIMYMHAMU; PUBOAUTH MPUMeEPHI
ATUX 3aBUCUMOCTEH M3 peaTbHOTO MHUPA, U3 APYTUX YIeOHBIX
IPEIMETOB.

PemaTh npakTHUKO-OPUEHTUPOBAHHBIE 33]]a4H HA IPOOH,
MPOLICHTHI, PSIMYIO U 00PATHYIO MPOMOPIIMOHAIIBHOCTH,
POTIOPIINH

AnreOpandeckue
BBIPKCHUS

27

bykBeHHbIE
BBIPAXKEHUS.
IIepemenHbIE.
Jomyctumeble
3HA4YECHUS
MIEPEMEHHBIX.
DopMyIIbL.

Ogaagerp aredpanyeckor TEPMUHOJIOTUEN U CUMBOJIUKOM,
NPUMEHSITh €€ B IMPOIecce OCBOCHUS y4eOHOT0 MaTepHaa.
HaxoauTs 3HaueHns OYKBEHHBIX BRIPAKCHUM MTPU 3aJJaHHBIX
3HAYEHUSAX OYKB; BBIMOJHATH BEIUUCICHUS IO POpMYJIaM.
BoInosHATH TpeoOpa3oBaHus 1EJIOT0 BBIPAKCHUS

B MHOTOYJICH IIPUBEICHUEM MOJI00HBIX CaracMbIX,
pPacKphITHEM CKOOOK. BBINOIHATH YMHOXXEHUE OTHOUJICHA
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[IpeoOpazoBanue
OYKBEHHBIX
BBIPAKCHUH,
packpbITHE CKOOOK U
pUBeICHNE

HOI[06HI)IX cJlaraCMbIX.

CBoiicTBa cTEeICHU
C HaTypaJbHbIM
MOKa3aTeJieM.
MHoro4jieHsbl.
Cnoxenue,
BBIYHUTAHHE,
YMHOXCHHUE
MHOTOYJICHOB.
dopMyisl
COKpAILIEHHOTO
YMHOXEHUSI.
Paznoxxenue
MHOTOYJICHOB
Ha MHO>KMTEIIU

Ha MHOT'OYJIEH 1 MHOTI'OYJIEHA HA MHOT'OYJIEH, IPUMEHATH
(dbopMyIbl KBaJpaTa CyMMBI U KBaJipaTa pa3HOCTH.
OcCymecTBJIATH PA3JI0’KEHNE MHOTOWICHOB HA MHOKHUTEIH
MyTEM BBIHECEHHS 32 CKOOKU OOIIET0 MHOXKHUTEIIS,
npUMEHEHHUs: (POPMYJIbI pa3HOCTH KBAJPaToB, Gopmyn
COKpAIEHHOIO YMHOKECHHUS.

IIpumensiTe npeoOpa3oBaHNe MHOTOYJIEHOB ISl pEIICHHUS
Pa3IMYHBIX 33]1a4 U3 MATEMATUKH, CMEKHBIX IIPEIMETOB,
U3 peaJbHOU NIPAKTUKH.

3HAKOMUTBCS C MCTOPHEN Pa3BUTHS MaTEMaTUKA

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHue, paBuiia
npeodpa3oBaHUs
YpaBHEHUS,
PAaBHOCHJIBHOCTD
YPaBHEHUM.
JInnenHoe ypaBHEHUE

Pemiatp nmuHElHOE ypaBHEHUE C OJHOM IIEPEMEHHOM,
NPUMEHAS MPABWJIA MIEPEX0/1a OT UCXOJAHOTO YPABHEHHUS

K paBHOCUJIBHOMY eMy Oosee nmpocTtoro Bujaa. IlpoBepsrs,
ABJISICTCS JIM KOHKPETHOE YUCJIO KOPHEM YPABHEHHS.
IHoa0upaTs npuMepbI AP YKCEII, SBISIONIUXCS PEIICHUEM
JIMHENHOT0 YPABHEHUS C JIByMS IEPEMEHHBIMU.
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C OJTHOM IEPEMEHHOMU,
PEIICHUE TUHEUHBIX
ypaBHEHUU. Pelienue
3a/1a4 € MOMOUIBIO
YPaBHEHUM.
JIunerHoe ypaBHEHUE
C ZBYMs
IIEPEMEHHBIMU U €0
rpa¢uk. Cucrema 1ByX
JIMHEWHBIX YPaBHEHUN
C JBYMs
IIEPEMEHHBIMU

CTpouTthb B KOOPAUHATHOM MIOCKOCTH TpaduK TUHEHHOTO
YpaBHEHUS C IBYMsI IEPEMEHHBIMU; MOIB3YSICh TPaPUKOM,
NPUBOAMTH IPUMEPbI PEIICHUSI YPABHEHUSL.

HaxoauTh penieHue CUCTEMbI ABYX JUHEHHBIX YPABHEHUMN
C IBYMSI IEPEMEHHBIMU.

CocTaBiasiTh U pelIaTh YPAaBHEHUE UJIU CUCTEMY
YPaBHEHMHU 110 YCIIOBHIO 33/1a41, UHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3a/1a4H I10Jy4YECHHBIN
pe3yabTar

KoopnuHatel 1 rpaduku.
OyHKIUU

24

Koopannara Touku
Ha nipsiMoil. Yucnosbie
MIPOMEKYTKHU.
Paccrosiane mexay
JIBYMsI TOUKaMU
KOOPJIUHATHOM
MIPSMOH.
[IpssmoyrosibHas
cucTeMa KOOpAuHaT
Ha IUIOCKOCTH.
[Tpumeps rpadukoB,
3aIaHHBIX
bopmynamu.

M300paxkaTh Ha KOOPAMHATHON NIPAMOMN TOYKH,
COOTBETCTBYIOIIME 33JaHHBIM KOOPJIMHATAM, JIy4H, OTPE3KH,
WHTEPBAJIBL; 3aMCHIBATh X HA aJreOpandecKoM SI3bIKE.
OTMeuyaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH TIO
3aJJaHHBIM KOOPJAMHATAM; CTPOUTH Ipa(UKH HECTOKHBIX
3aBHCHMOCTEH, 3aJaHHBIX (JOpMYJIaMH, B TOM YHCTIE

C TIOMOIIIBIO ITU(POBBIX JTAOOPATOPHIA.

I[IpumMeHsATH, H3y4YaTh MPEUMYIECTBA,
HHTEPHPETHPOBATH IPaPUUECKUI CTIIOCOO MPEICTABICHUS
¥ aHaJIM3a pa3HOOOPa3HOM KU3HEHHON HH(POPMAIIHH.
OcBauBaTthb noHaTre GyHKIINH, OBJIA/ICBAThH
(GyHKIIMOHATBFHOW TEPMUHOJIOTHEH.

Pacno3naBars nuHeiHy0 QyHknmo Y = Kkx + Db,
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Yrenue rpaukoB
peabHBIX
3aBUCUMOCTEM.
[Tonsarue GhyHKIMH.
['paduk pyHKIIHUH.
CBoiicTBa QYyHKITHIA.
Jluneiinas GyHKITHUS.

OIMCHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYCHUI

K03 durmeHToB K u b.

Crpontsh rpaduku muHeHON GyHKIMHA, QYHKIHHA Y =| X |.
HUcnoab3oBath nM(ppoBbIe pecypehbl 11 IOCTPOEHUS
rpadukoB GYHKIMA U U3yYEHUS UX CBOMCTB.

[IpuBOINTH MPUMEPHI JIMHENHBIX 3aBUCUMOCTEN B PEAIBHBIX
IIPOLIECCAX U SIBJIICHUSX

[locTpoenue rpaduka
JMHEHUHON (YHKIUH.
['paduk pynxuun
y=|x|
[ToBTOpEeHUE 1 0000IIEHNE 6 [loBTOpEHNE BriOMpaTh, IPUMEHATH OLICHUBATH CIIOCO0bI CPAaBHEHUS
OCHOBHBIX IIOHATUI YKCEeJl, BBIYUCICHUA, TpeoOpa30BaHUl BBIPAXKECHHUI,
1 METOJI0B Kypca pelIeHns ypaBHEHUN.
7 xnacca, 00001IeHe OcyuecTBJIATh CAMOKOHTPOJIb BBINOJHIAEMBIX AEHCTBUN U
3HaAHUU CaMOMPOBEPKY pe3yJibTaTa BHIYMCICHHM, TPeoOpa30BaHui,
ITOCTPOCHHUM.
Pemiats 3aga4u U3 peasbHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA U PELICHU 3a1a4 U3 IPYyTUX
IIPEIMETOB.
PemaTe TeKCTOBBIC 32/1a4H, CPABHUBATH, BBIOUPATh
CIoCo0bI peIICHUA 3a/1a4n
OBILEE KOJIMYECTBO 102
YACOB I1O ITPOT'PAMME
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Aunreopa 7-i kaacc 102 yaca

IHOYPOYHOE IINTAHUPOBAHHUE

KonunyecTBo
aKajeMUYecKHX Koamectso J1esiITeIbHOCTD YUUTEJIs C Y4eTOM
Ne i/l Tema/paznen OL[CHOYHBIX 90P u HOP N
HaCOB, OTBOXHMBIX | oo pado4eil nporpaMMbl BOCIIMTAHUS
HA OCBOEHHE TeMbI
I'naBa 1 Yucaa, BbIpakeHusi, TOXKIAECTBA, YyPABHEHUS (21 4gac)
§1 Yucna u eviparxcenusn 8 1
1 |PaumonanbHbIe yucia 1 DnexTpoHHas popma VYcraHoBIEHNE JOBEPUTEIBHBIX
yueOHuKa, OubnnoTeka OTHONICHUH C 00yYarOIIMMHUCH,
2 | YucnoBsie BIpaKEHHUS 3 POIII. CIOCOOCTBYIOUINX [TO3UTUBHOMY
Enunas xomnekuus BOCIIPHUSITHIO 00yYaroIUMUCS
3 | BeIpakeHus ¢ epeMeHHbIMH 2 U(pPOBBIX TpeOOBaHMit ¥ MPOCHO YIUTES,
4 | CpaBHeHue 3HaUeHMH BbIpayKeHHiT 2 00pa3oBaTeNbHBIX IPUBJICUYCHHUIO UX BHUMAHUS K
pecypcos (school- o0cyXxaeMoii Ha ypoke HH(pOpMaInH,
§2 Ilpeoopazosanue gvipasrxcenuii 5 collection.edu.ru) aKTHBH3AIMH UX TT03HABATEILHON
5 5 5 NeSITeTbHOCTH;
5 |CsoiictBa  JeiicTBHI Hajg YUCIaMUA 2 noOykeHNe 00yJarouXcs COOTI0AaTh
6 | ToxnectBa. ToxxaecTBEHHBIE 3 Ha ypOKe OOLICMPUHATEIC HOPMBI
HpEOGPA3OBAHTS BHIPAKEHHU] NOBEJICHUS, TIPAaBUJIa OOILEHHS CO
CTapIIMMHU M CBEPCTHUKAMH, TPUHIUITHI
yueOHOM TUCIUILTUHBI U
CaMOOpTaHU3aINH;
NpUBJIeUYeHIEe BHUMaHHs 00y4YalommuXCst
K IIEHHOCTHOMY aCIIeKTy H3y4aeMbIX Ha
ypoKax SIBJICHUH, OpraHu3anus ux
paboTHI ¢ TOJTyyaeMoOl Ha YpOKe
COLMAJIBHO 3HAYMMOI HH(pOpMaIHei;
BKITIOYECHHE B YPOK UTPOBBIX MPOLIEAYP C
LEeJIBIO TIOJIEP’KaHMsI MOTUBALIUU
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o0yJaromuxcs K MoJy4YeHHIO 3HaHUM,
HAJIKUBAHUIO MMO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOIIICHHUH B KJIacce

§3 VYpasnenusn c 00noii nepemennoi 7
7 YpaBHEHUE U €r0 KOPHU 2
8 JIluneiiHoe = ypaBHEHHME C OAHOM 2
MIEPEMEHHOMN
9 Pemenue 3a1a4 ¢ momMoIs0 ypaBHEHUH 3
Konmponvnaa paboma Nelno meme: 1
"Pauuonanvnsie uucaa'
I'naBa 2 ®@yuknuu (13uacos)
§4 @ynkuuu u ux zpaguxu ) DnekTpoHHas hopma [ToOyxxnenue oOyvaronuxcsi Co0I01aTh
10 | g 1 yueOHuKa, OubnnoTeka Ha YPOKE OOLIEIPUHSITHIE HOPMBI
MCJIOBBIE TPOMEKYTKH
p T POIII enunas koyieKuus | MOBEAEHUS, IIpaBUiIa OOIIEHUS CO
11 | Yro Takoe dyHKIs 1 U (POBBIX CTapUIMMH U CBEPCTHUKAMHU, IPUHITUIIBI
00pazoBaTeNbHBIX y4eOHOM TUCIUIUTNHBI U
12 | Beruucnenue 3Ha4eHUN QYHKIUH 110 2 pecypcos (school- CaMOOPraHM3aLIHH;
hopmyre collection.edu.ru) NpYBJIeUYeHIE BHUMaHHSI 00yJaIOMINXCs
13 | Tpadux bynxmum 1 K LIEGHHOCTHOMY aCHeKTy U3y4aeMbIX Ha
YpOKax SIBJICHUW, OPTaHU3AIHS UX
§5 Juneiinas gynxuus 6 paboThI ¢ MOTy4yaeMol Ha YpOKe
COLIMAJIbHO 3HAYUMON HH(pOpMaLneit;
14 | IIpsmas mponmoOpIMOHATEHOCTD U €€ 2 MPUMEHEHHE Ha YPOKE WHTEPAKTUBHBIX
rpaduk ¢dbopM paboThI C 00YUAIOIIUMHUCS:
. R UHTEIJIEKTYaTbHBIX UT
15 | Jluneitnas ynkuus u e€ rpadux 3 Y P,
CTUMYJIMPYIONTUX TTO3HABATEIBHYIO
16 | 3agaHue GyHKIUU HECKOIBKHUMHU 1 MOTHBAIIMIO 00y4alOIuXCs;
dbopmymamu BKITIOUEHUE B YPOK HTPOBBIX MIPOIIEAYP C
B0 TIOIEPKAHUSI MOTHUBAITUN
Konmponvnaa pavoma Ne2 no meme: 1 06YHAIOMKXCS K MOMyYEHHIO 3HAHHUI,
"Koopounamut u zpaguxu. @ynxyuu'’
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HaJIa’>XMBAHHUIO IIO3UTHUBHBIX
MEKIIMIHOCTHBIX OTHOIIICHUH B KJIacce

I'maBa 3Ctenenn ¢ HaTypajabHbIMNOKa3aTeaeM (10 yacoB)

§6 Cmenens u eé ceoiicmea 5 DnekTpoHHas hopma [IpuBnevyeHre BHUMaHUS 00y4YaOIIUX CS
yueOHuKa, Oubimoreka K IIEHHOCTHOMY acCIleKTy U3y4aeMbIX Ha
17 | OmnpeneneHue CTENEHU ¢ HATypaIbHBIM 1 POIIL YPOKAX ABJICHHI, OPraHH3alis KX
fokasareiiem Enunas xomnekuus paboThI ¢ mOTy4aeMoi Ha ypoKe
18 | VYMHOXEHHE U JieJIeHUe cTerneHeit 2 1 (pOBBIX COLMAJIBHO 3HAaYMMOI HH(pOpMaLei;
00pa3oBaTeNbHBIX pUMEHEHHE Ha YPOKE WHTEPAKTUBHBIX
19 | Bo3BeneHHE B CTEIICHDb MPOU3BEACHUS 1 2 pecypcos (school- (hOpM PaGOTHI ¢ 06YHAIOUMHUCH:
CTCICHH collection.edu.ru) MHTEIJICKTYaIbHBIX WP,
§7 Oonounenvi 5 CTHUMYJIUPYIOIINX [TO3HABATEIbHYIO
MOTHBALIMIO O0YYarOIMIUXCS;
20 | OxHOYIEH M €T0 CTaHAAPTHBIA BUL 1 BKJIIOUEHHE B YPOK UTPOBBIX IPOLEAYD C
21 | YMHOXEHHE OJTHOUJICHOB. 2 HEIBIO TIOMICPyKAHIA MOTHBAIIH
Bo3BeneHue oHOYICHA BCTEIICHD 00y9aroIUXCAl K NOITy4CHUIO 3HAHUHA,
HaJIQ)KUBAHUIO TIO3UTUBHBIX
22 | ®ymxupny =X uy = X® i ux rpadukn 2 MEKITMYHOCTHBIX OTHOILIEHHUH B KIIaCcCE;
WHHUIIMMPOBAHUE U TIOIEPIKKA
UCCIIEI0BATEIbCKON AEATEIbHOCTH
o0ydJaronmxcs
I'naBa 4 Muorowienb! (18 yacos)
§8 Cymma  u Pa3sHOCMb MHO20YNEHOE 4 OnexTpoHHas Gpopma [IpuBnedyenne BHUMaHMs 00yUYaIOIIUXCS
N yueOHuKa, OubnuoTeka K LIEHHOCTHOMY aCIeKTy U3y4aeMbIX Ha
23 | MHOro4ieH 1 ero cTaH/lapTHbIA BUA 2 POIIL YPOKAX ABTEHHH, OPraHH3aIIAs HX
24 | CrnoxeHue U BIYUTAHUE MHOTOYICHOB 2 Enunas xomnexius paboTEI ¢ MOTyqaeMoii Ha ypoKe
U(pPOBBIX COLIMAJIBHO 3HAYMMOI HH(pOpMaIHei;
§9 Ilpou3seedenue oonounena u MHO2041€HA 6 06pa30BaTeIbHBIX JIEMOHCTPALHST 00YHaOIINMCS
25 YMHOXEHHE OJHOYICHAa Ha MHOTOYJICH 3 pecypeos (school- TPUMEPOB OTBCTCTBCHHOTO,
collection.edu.ru) IPakTaHCKOTO TTOBEICHHMS, TIPOSIBIICHUS
26 Brinecenne o0111ero MHOKHUTEINS 32 CKOOKH 3 Y4eIOBEKOII00US U T0OpOCEepACUHOCTH
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§10 IlIpouszeedenue mnozounenos

27 | YMHOXeHHEe  MHOrouwieHa
Ha MHOTI'OYJICH
28 | PasnoxkeHue  MHOrOWIEHAHA MHOXKUTEIU

CIOCOOOM TPYIITUPOBKU

yepes 1moa00p COOTBETCTBYIOIINX 3a1a4
JUTSI PEIICHUS,

BKJIIOYCHHUE B YPOK UTPOBBIX MPOLIECAYP C
B0 TTOJICPIKAHMS MOTHBAIIUN
00yJaromuxcs K NOJyYSHHUIO 3HaHUH,
HaJa)KUBAHUIO ITO3UTHBHBIX
MEXTMYHOCTHEIX OTHOIIIEHHH B KJIACCE;
UHUIUHUPOBAHUE M MTOJIJICPIKKA
HCCJIEIOBATEIbCKOM IeITCIIbHOCTU
o0Oy4aromuxcs

I'naBa 5 ®opMyJibl COKpaIEHHOTO YMHOkKeHus (1

8 yacoB)

§11 Keaopam cymmer u keaopam paznocmu

29 | BosBeneHue B KBaJIpat U B KyO CyMMBI U
Pa3HOCTH JIBYX BBIpKCHUHN
30 | PasnoxeHue Ha MHOXUTEIU C ITOMOILLIBIO

dopMyn KkBaapaTa CyMMbl U KBaJpara
pa3HoOCTH

§12 Paznocmep keaopamoe.
Cymma u paznocms Kyooe

31 | YMHOXEHHEe pa3HOCTH JIBYX BBIPAKECHHUN Ha
UX CyMMY

32 | PaznoxeHue pa3HOCTU KBaJpaTOB Ha
MHOXHTEIH

33 | PaznoxeHue Ha MHOKUTEIH CyMMBbI U

pPa3HOCTH KyOOB

§13 Ilpeobpaszosanue yenvix  vipasrcenuil

34

[IpeoOpazoBanue  1ENOTO BHIPAKEHUS B
MHOTOWJIEH

DnekTpoHHas hopma
yueOHuKa, OudnnoTeka
POIIL.

Enunas xomtekuus

U (POBBIX
00pa3oBaTeNbHBIX
pecypcos (school-
collection.edu.ru)

[IpumeHeHHE HA YPOKE HHTEPAKTUBHBIX
¢dbopM paboOTHI C 00YUAOIIUMHUCS:
WHTEIICKTYaTbHBIX UTP,
CTHUMYJIUPYIOIIUX ITO3HABATEIBHYIO
MOTHBALIMIO O0YYarOIMIUXCS;
BKJTIOYCHHUE B YPOK UTPOBBIX MPOLIEAYP C
ENTBIO TIOJIePKAaHMsI MOTHBALIUT
o0yyaroImuxcs K NoJy4eHHIO 3HaHU,
HATAKUBAHUIO MTO3UTUBHBIX
MEKIIMYHOCTHBIX OTHOIIIEHUH B KJIacce;
WHHUIMMPOBAHUE U TIOIEPIKKA
UCCIIEI0BATEIbCKON AEATENbHOCTH
o0ydJaronmxcs
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35 | IlpumeHeHue  pa3IMYHBIXCIOCOOOB IS 3
pa3I0kKEeHUsI Ha MHOXKUTEIH
36 | Bo3Benenue JaBywiIeHa BCTEIEHBb 1
Konmponvnaa paboma Ne3 no meme : 1
"Anzcebpauueckue eviparxcenusn’’
I'naBa 6 Cucrembl JIMHEeHHBIX YpaBHeHuii (15 yacos)
§14 Jluneiinvie ypasuenus ¢ 08ymsa nepemeHHbIMU 5 DnekTpoHHas hopma [IpruMmeHeHre Ha YpOKE HHTEPAKTUBHBIX
U ux cucmemol yueOHuKa, OubImoTeKa ¢dbopM pabOTHI ¢ 00YIAFOIIIMMHUCS:
37 | Mumei 1 POIII. MHTEJUJICKTYyAJIbHBIX UI,
uHeiHoe aBHEHUE C ABYMS
Yp ABYM Enwnast koyutekmus CTUMYJTHPYIOIIMX MTO3HABATECIILHYIO
MePEMEHHBIMH
U (POBBIX MOTHBAIIMIO O0YYArOIINXCS;
38 I'paduk muHEHHOTO ypaBHEHUS C IBYMS 2 00pazoBaTebHBIX BKJIFOUCHHME B YPOK HUT'POBBIX NPOLECAYp C
HIepEeMEHHBIMH pecypcos (school- LEIIbIO MOIIEPKAHNS MOTHBALUK
- - collection.edu.ru) 00yJarommxcs K MoJy4YeHHIO 3HAHHH,
39 | Cucrembl TUHEHHBIX YPaBHEHUI ¢ IByMs 2 HATAKHBAHIIO HO3UTHBHBIX
TICPEMCHHBIMA MEXIIMYHOCTHBIX OTHOLIEHHH B KJIACCE;
§15 Pewenue cucmem uneitnvix ypasnenui 9 MHULAPOBAHNC 1 ITOALCPKKA
UCCJIC/IOBATEIILCKOM JIeATEITBHOCTH
40 Croco0 oACTaHOBKH 2 06yqa}0]_up1xc;{
41 | Cmocob cnoxxeHust 2
42 | PemieHue 3a/1a4 ¢ TOMOIIBIO CUCTEM )
yYpaBHEHUU
Konmponvnaa paboma Ned no meme: 1
"/Iuneiinvie ypasnenusn'
IloBTOpeHnue (7 yacon)
Hrorosoe moBTOpeHUE Kypca 7 Kiacca 6
HUtoroBass  KOHTpoJibHasi pabota 1

Hroro
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8 KJIACC

HanmenoBanue pasaena  |KoaumdecTso OcHOBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YYarOIINXCS
(TemnI) Kypca 4acoB coepKaHue
Uucna 1 BBIYUCIICHUS. 15 KBagpaTHbIil KOpEHb DopMyJTHPOBATH ONpeesIeHHue KBaIPaTHOTO KOPHs

KBaapatHbie KopHU

u3 uncia. [lonsarue
00 UppalroOHAIBHOM
yuciae. JlecsaTudanbie
NPUOIVHKEHUS
HMppalMoOHaTbHbBIX
YHCell.
JIeiCTBUTEIbHBIC
yucna. CpaBHEHHE
JICHCTBUTEIIBLHBIX
YHCEI.

YpaBHeHue BUAa

X* = a.

CBoiicTBa
apupMEeTUIECKUX

KBaJPATHBIX KOPHEN.

[IpeobpazoBanue
YHCIIOBBIX
BBIPAKECHUN,
coJiepKallnx
KBaJIpaTHbIE KOPHU

U3 4Kcia, apupMETHIECKOr0 KBaIpaTHOTO KOPHSI.
IIpuMeHATH Onepannio U3BJICUEHUSA KBAIPATHOTO KOPHS
U3 YKCIIa, HCHOJIb3YS IPU HEOOXOAUMOCTH KAJIBKYJIATOP.
OueHnBaTh KBAJPATHBIE KOPHU LIEJIBIMU YHCIIAMHU U
JNECATUYHBIMH JPOOSMHU.

CpaBHUBATH U YIIOPAA0YUBATH PALIMOHAIIBHBIC U
UPpALMOHAJIBHBIE YMCIIA, 3AlIMCAHHBIE C TIOMOILBIO
KBaJpaTHBIX KOPHEU.

MceeqoBaTh ypaBHEHHE X = @, HAXOAUTh TOYHBIC U
npubInKEHHBIE KopHU Tipu a > 0.

HccaenoBarh cBOMCTBA KBaAPAaTHBIX KOPHEW, POBOS
YU CJIOBBIE DKCIIEPUMEHTBI C UCII0JIB30BAHUEM KAJIBKYJIATOPA
(koMIIbIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(PMETHIECKUX KBAIPATHBIX
KOPHEH; IPUMEHSTh UX JUIsl IpeoOpa3oBaHus BEIPAKEHUM.
BoInoJHATH Npeo0pa30BaHUs BBIPAKECHUM, COAEPKAIINX
KBaJpaTHbIE KOPHU. BbIpaxxaTh NepeMEHHbBIC

U3 TEOMETPUIECKUX B PU3nUecKux GopmMy.

BoerunciasaTh 3HAYEHUA BBIPAKECHUH, COAEPKALLNX
KBa/IpaTHbIE KOPHU, UCTIOJB3YS IPU HEOOXOAUMOCTH
KQJIBKYJISITOP.
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Hcnoab3oBaTh B X0/€ pELICHU 3a/1a4 JJIEMEHTapHbIE
IPECTaBICHUS, CBA3aHHbIE C IPUOIMKEHHBIMU 3HAYEHUSAMU
BEJIMYUH.

3HAKOMUTBCS € MCTOPHMEN Pa3BUTHS MaTEMaTUKU

Yriciia U BEIYUCIICHUS.

CrerneHb C LEIbIM

DopMyJTHPOBATH ONpe/ieIeHUe CTETICHU C LIEeJIbIM

Crenens ¢ UeabIM IIOKa3aTeseM. II0KA3aTeJEM.
ITOKA3aTeNIeM CranpaprtHas 3anuch IIpencraBiasTh 3aNUCh OOJBIITUX U MAJIBIX YHCEIT
qHUCIa. B CTaHJapTHOM BUJie. CpaBHMBATB YUCJIA U BEJIMYHHBI,
Pazmepsl 00beKTOB 3anucaHHbIe ¢ ucnoyib3oBanueM crenenu 10.
OKPY’KaIoLIEro MUpa Hcnoab30BaTh 3a1IMCh YUCEI B CTAHAAPTHOM BU/IE
(OT BIEeMEHTapHBIX JUTSL BBIPAQXKEHUS pa3MEPOB O0BEKTOB, JJIUTEIBHOCTH
YaCTHI] IIPOLIECCOB B OKPYXKAIOLIEM MUpE.
JI0 KOCMUYECKUX DopMyJIUPOBATH, 3ANUCHIBATH B CHMBOJIMYECKOi (popme
00BEKTOB), Y WIJIKCTPUPOBATH IPUMEPAMHU CBOMCTBA CTEIICHU
JUTATEIIbHOCTD C LEJIBIM NIOKA3aTENEM.
MPOLIECCOB IIpuMeHSTHL CBOMCTBA CTETICHU 1Sl MpeoOpa3oBaHus
B OKPYJKAIOIIEM MUpPE. | BBIPAXXECHUH, COAECPXKALIUX CTEIICHU C LIEJIbIM [IOKA3aTEIIEM.
CBolicTBa CTEINIEHU BbInoJHATH JelCTBUSA C YMCIaMH, 3aITMCaHHBIMU
C LICJIBIM [IOKA3aTelIEM | B CTaHAAPTHOM BHUJE (YMHOXEHHUE, JEJICHUE, BO3BEICHUE
B CTCIICHB)
AJnreOpandeckue KBanparusiii Pacno3HaBaTh KBaIpAaTHBIN TPEXUJICH, YCTAHABIINBATD
BbIpaKeHUs. KBaIpaTHbIii TPEXUIIEH. BO3MOYKHOCTB €0 Pa30KEeHUsI HA MHOKHUTEH.
TPEXWIECH Paznoxenue PackiaabiBaTh HA MHOKUTEIU KBAJPATHBIN TPEXUJICH
KBaJIPaTHOTO C HEOTPULIATEIbHBIM JUCKPUMUHAHTOM
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TpEXUICHA
Ha MHOXKUTEIIN

Anrebpanyeckue
BBIPKCHUSI.
AnreOpandeckast 1poOb

15

Anrebpandeckast
npoOb. JlomycTuMele
3HAYCHUS
MIePEMEHHBIX,
BXOJISIINX

B alireOpanyeckue
BBIPKCHHUS.
OCHOBHOE CBOMCTBO
anreOpanyecKou
npobu. CokpallleHue
JpOOeid.

Cnoxenue,
BEIYMTAHHE,
YMHOKCHHE U JICTICHUE
anreOpandecKux
JpOOeid.
[IpeoGpazoBanue
BBIPAKEHUU,
coJiepKaIInux
anredpandecKue
JIpoou

3anuceiBaTh anredpanyeckue BolpakeHus. Haxoaurs
00JacTh onpeAesieHUs] pallMOHAILHOTO BBIPAYKEHUS.
BBINOJIHATH YHCIIOBBIE IOJCTAHOBKH U BBIYMCJIATH
3HaYeHue JpoOH, B TOM YHCIIE C TOMOUIBbIO KaIbKYJISATOpPA.
DopMyIMpPOBaTHh OCHOBHOE CBOMCTBO aJIreOpanyecKon
IpoOU ¥ MPUMEHATH €ro Il IpeoOpa3oBaHusl Ipooeil.
BbInoaHATH AeiicTBUA ¢ aaredpanyecKuMu ApoOsMH.
[IpuMensTh npeoOpazoBaHMs BRIPAXKEHUHN JJI PELICHUS
3aj1a4. Beipaxath nepemennsblie u3 Gopmyn (pU3NYECKUX,
F€OMETPUYECKUX, ONMUCHIBAIOIINX OBITOBBIE CUTYAI1H )
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YpaBHEHUS U HEPABEHCTBA.
KBagpaTHbie ypaBHEHUS

15

KBangpaTHoe
ypaBHeHue. HenosHoe
KBaJpaTHOE
ypaBHenue. opmyna
KOpPHEH KBaJIpaTHOTO
ypaBHeHus. Teopema
Buera.

Pemenue ypaBHeHUN,
CBOSLIUXCS

K KBaJIpATHBIM.
[Ipocreiimme qpoOoHO-
palvoOHAaIbHbBIC
ypaBHEHMUS.

Pemienne TekCcTOBBIX
3a/1a4 C MOMOUIBIO
KBaJIpaTHBIX
YpPaBHEHUU

Pacno3HaBaTh KBaJIpaTHbIEC YPABHEHHUS.

3anuceiBaTh (POPMYJTy KOpHEH KBaJAPATHOTO YPABHEHMUS;
pelaTb KBaJApaTHbie YPABHEHUS] — IOJIHBIE U HETIOJIHBIE.
IIpoBoauTh MpocTeiinue UCcJIe0BAaHUA KBaJAPATHBIX
YPaBHEHUM.

Pemiatb ypaBHeHHs, CBOAAIIMECS K KBAIPATHBIM,

C TTIOMOIIIBIO MPEeOOPa30BaHUI U 3aMEHOM TIEPEMEHHOM.
HaOuaroaaTh 1 aHAJIM3UPOBATH CBSI3b MEXIY KOPHAMH U
KO3 duIMEHTaMH KBaJAPAaTHOTO YpaBHEHMUS.
®opmyaupoBath TeopeMy Buerta, a Takxke 0OpaTHYIO -
TEOPEMY, IPUMEHATH 3TH TEOPEMBI ISl PEILICHUS

3azaad4.

Pemiath TeKkCcTOBBIE 321a4UH aNTreOpanyecKUM CIIOCOOOM:
NEPEXOAUTH OT CIOBECHOU (POPMYJIMPOBKH YCIOBHS 3a7a4H
K aJireOpandecKkoi MoJieIu MyTEM COCTaBIICHUS YPAaBHEHMUS,
pelaTh COCTaBICHHOE YPAaBHEHUE; NHTEPIIPETUPOBATD
pe3yJbTar.

3HAKOMUTBCS € MCTOPHEN Pa3BUTHS aNTreOphbI

YpaBHEHUS U HEPABEHCTBA.
Cucrembl ypaBHEHUI

13

JInnenHoe ypaBHEHHE
C AByMs
IIEPEMEHHBIMU, €TO
rpaduk, mpuMepbl
peleHns ypaBHEHUN
B LIEJIBIX YMCIIAX.
Pemenue cucreM aByx
JIMHEWHBIX YPABHEHUN

Pacno3HaBaTh JIMHENHBIE YPABHEHHUS C IByMS
NIEPEMEHHBIMH.

CrpouTsh rpaduky JMHEHUHBIX YPABHEHH, B TOM YHCTIE
HCIO0JIb3Ys LM poBbIE pecypcehl.

Pazimyars napajuienbHbIe U IEPECEKAIOLINECS MTPAMbBIE
110 UX YPABHEHUSIM.

PemiaTes cucteMsl ABYX JIMHEUHBIX YPABHEHUH C IBYMs
NIEPEMEHHBIMU MOJICTAHOBKOW U CIIOKEHUEM.
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C IBYMsI
MIEpEMEHHBIMH.
[Ipumeps! pemeHus
CHCTEM HEJIMHEHHBIX
YpPaBHEHUM C ABYMS
MIEPEMEHHBIMM.
['paduueckas
UHTEpIIpeTalusl
YpaBHEHHUS C ABYMS
MIEpEMEHHBIMU U
CHCTEM JIMHEHHBIX
YpPaBHEHUM C ABYMS
MIEPEMEHHBIMU.
Pemmenne TeKCTOBBIX
3aJ1a4 C IIOMOIILIO
CUCTEM YPaBHEHUI

Pematb npocTeiime cCucTeMsl, B KOTOPBIX OJHO

Y3 YPABHECHUM HE SABJISCTCS JTUHEUHBIM.

IIpuBoauTh rpaguuecKy0 HHTEPIPETALMNIO PEIICHUS
YPaBHEHUS C IByMs IEPEMEHHBIMH M CUCTEM YPABHEHHUI
C ABYMSI IEPEMEHHBIMU.

PemiaTh TeKCTOBBIE 321a4H AITEOPANIECKUM CIIOCOOOM

YpaBHEHUS U HEPABEHCTBA.
HepaBeHncTtpa

12

YHucnoseie
HEPABEHCTBA U UX
CBOICTBA.
HepasenctBo ¢ ogHOM
IIEPEMEHHOM.
JIunelinbie
HEPaBEHCTBA C OJTHOM
TIEPEMEHHOU U UX
petenne. Cuctemsl
JIMHENHBIX HEPABEHCTB

D opMyJIMPOBATH CBOMCTBA YKCIIOBbIX HEPABEHCTB,
WJUTFOCTPUPOBATH UX HA KOOPAMHATHOM NIPSIMOM, JOKA3bIBAThH
anreOpanyeckKu.

IIpuMeHSTH CBOMCTBA HEPABEHCTB B XOJI€ PELICHUS 3aa4.
PemiaTe 1MHElHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
n300paxaTh pelieHue HEPaBEHCTBA HA YMCIIOBOM MPSMOM.
PemaTh cucteMbl THHEHHBIX HEPABEHCTB, M300paxaTh
pelIEHNE CUCTEMBI HEPABEHCTB HA YU CIIOBOW MPSIMOU
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C OJJHOM NIEPEMEHHOU
Y UX PELICHHUE.
N3o0pakenne
pelIeHNs TMHENHOTO
HEPABEHCTBA U UX
CHCTEM Ha YMCJIOBOM
PSIMOU

OyHKIWH. [lonsiTue pyHKUUU. Hcnoab3oBath PyHKIIMOHATBHYIO TEPMHHOJIOTHIO U
OCHOBHBIE IOHATHUSA OO0uacTb onpeienieHsl | CHMBOJIHKY.
Y MHO>KECTBO BoruucasaTs 3Havennst GyHKINNA, 3aJaHHBIX GopMyTiaMu
3HAYEHUN (DYHKIIHH. (mpu HEOOXOAMMOCTHU UCIIOIB30BATh KAIBKYJIISTOD);
CrniocoObI 3aaHus COCTABJISATH TA0JMIbI 3HAYEHUH (QYHKIUU.
byHKIMA. CTpouTh o TOUKaM rpapuku GyHKIUHN.
['padux pyHKIHU. OnuchiBaTh CBOMCTBA (DYHKIIMU HA OCHOBE €&
CaoiicTBa (yHKLINH, rpaguuecKoro npeacTaBICHUsI.
uX 0TOOpakxeHue Hcnoab3oBath PyHKIIMOHATBHYIO TEPMHHOJIOTHIO U
Ha rpaduke CHMBOJIHKY.
HccaenoBath npuMepsl rpa@uKoB, OTPAKAIONIUX PEATbHBIC
poLecChl U siBieHus. IIpuBoAMTL MpUMeEpBbI ITPOLIECCOB U
SIBJICHUM C 3aJJaHHBIMH CBOMCTBAMU.
Hcnoab30BaTh KOMIBIOTEPHBbIE IPOrPAMMBbI
TSl TOCTpOoeHus TpaduKkoB QYHKIIUNA U U3YUYEHUS] UX CBOMCTB
OyHKIUH. UreHne u mocTpoeHue HaxoauTs ¢ nomombio rpaduka QyHKIIMN 3HaYCHUE OTHOM

Uwucnobie pyHKINM

rpadukoB QyHKIIHIA.
[Tpumepsl rpadukoB

Y3 paCCMATPUBAEMBIX BEJIMYMH 110 3HAYCHUIO IPYTOM.
B HecnmoxHBIX ciydasx BbIpakaTh GopmMyJ10ii 3aBUCUMOCTD
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bynxnmi,

MCKIY BCIIMYNHAMUA.

OTPAXKAIOIIUX OnuchIBaTh XapakTep U3MEHEHUS OJJHON BETUYUHBI
peanbHbIE POLECCHI. B 3aBHCUMOCTH OT UBMEHEHUS JIPYTOM.
OyHKIWH, Pacno3naBath BubI 3ydaembix GyHkmnmid. [loka3biBaTh
OMMCBHIBAIOIINEC CXeMaTHYeCKHU 10JI0KEHNE Ha KOOPAUHATHOM IIJIOCKOCTH
IPSIMYIO 1 00paTHYo rpadukoB GyHKImiA Buga: y = X5,y =X,y =vVx,y = |x|.
IIPpONOPIHOHAIBHBIC Hcnoab3oBarh QYHKUUOHAIBHO-TPaduUecKue
3aBUCUMOCTH, UX NpeACTABJICHHUSA ISl PEIICHUS U UCCIIEIOBAHNS YPABHCHUH U
rpaduKu. CHUCTEM YpPaBHEHHUI.
I'padux Gpynxumn IIpumeHsaTs HUPPOBbIEC PeCyPChI IS IOCTPOCHUS
y =X rpagukoB QyHKIIHIA
DOyHKIUU
y =xt,y =X,
y=vx,y=|x|;
rpaduyeckoe pereHue
YPAaBHEHUU U CUCTEM
YpPaBHEHUU

[ToBTOpEeHUE 1 00001IEHNE [loBTOpEHNE Bpi0MpaTh, NPUMEHATH, OLICHUBATH CIIOCO0bI CPABHEHUS

OCHOBHBIX ITIOHSITUHN U
METO/I0B KypcoB 7 1 8
KJIacCOB, 0000IIIEeHNE
3HAaHUH

YKCell, BBIYMCICHUN, MPeoOpa30oBaHUil BbIpAKEHUH, pEIICHUS
YPaBHEHUM.

OcyuecTBJIATh CAMOKOHTPOJIb BBINOJHIEMBIX AEHCTBUM U
CaMOITPOBEPKY pe3yiIbTaTa BEIUMCICHUM, MPeoOpa30BaHUi,
ITOCTPOCHHUI.

PemiaTs 3a1auM U3 peajibHOM )KU3HU, IPUMEHATH
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MaTeMaTU4YECKHUE 3HAHUS JIJIsl PEIICHUS 3a/1a4 U3 IPyTrux
pEeAMETOB.

PemiaTh TeKCTOBBIE 32/1a4M, CPABHUBAThH, BLIOUPATH
CIOCO0OBI PENICHUS 3a1a41

OBLIEE KOJIMUYECTBO
YACOB I10 [TIPOIT PAMME

102
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8-l KJIACC aare6pa 102 uaca

IHOYPOYHOE IINTAHUPOBAHHUE

KoumuecTBo
aKajeMHYecKuX Koauuecrso leATEJILHOCTD YYHTEJIsI ¢ y4eToM padoueii
Ne i/l Tema/paznen OLIEHOYHBIX 90P u 11OP
4YacoB, 0TBOJUMBIX NPOrpaMMbl BOCTIMTAHUSA
npouenyp
HA 0CBOEHHUE TeMbI
I'naBa 1. Panuonanbubie npodu (16 yacon)

§1 | Payuonanvuvie Opodu uux ceoiicmea 3 1 DnekTpoHHas Gopma [ToOyxnenne oOydaronmxcsi co0JIt01aTh Ha
1 |p 1 yueOHuKa, OUOIMOTEKa | ypOKe OOLIEHPUHATHIE HOPMBI TIOBEICHUS,
ALMOHAJILHBIC BLIPAAKCHHA POl npaBuiia OOIICHHSI CO CTAPIIMMHU U

2 | OcHoBHOE CBOICTBO APOGH. 2 CBEPCTHUKAMH, IPUHIIMUITBI YIeOHOM
Cokpatenue xpobeii JUCIUIUIMHBI U CAMOOPTaHU3ALINY;
MIPHUBJICYCHIEC BHUMAHUS 00YJAOIINXCS K
§2 | Cymma u pasnocme dopobei 5 LIECHHOCTHOMY aCIEKTY U3y4aeMbIX Ha
I ——_——— 2 YpOKax SIBJICHUW, OPTaHU3AMHS UX PaOOTHI ¢
OJIMHAKOBHIMH 3HAMCHATEIISIMU TOTTyHAacMOH Ha YPOKE COLMAIIBLHO
3HaYMMOM HH(poOpMaLnei;
4 | CrnoxeHue W BBIYHTaHUE APoOEii C 3 MPUMEHEHHE Ha YPOKE WHTEPAKTUBHBIX
pa3HbIMU 3HAMEHATEISIMU ¢dbopM pabOTHI ¢ O0YIAFOTIIMMHUCS:
N UHTEIJIEKTYaIbHBIX UTP, CTUMYIUPYIOLIUX
§3 Ilpou3seedenue u uacmmuoe opooeii 7 4 P, YIAIpY
MO03HABATEIIEHYIO MOTHBAIIHIO
5 | YMHO)XeHHE Ipobeii. 2 00yHJaroIuxcs;
BosBenenue papobeii B crerneHb
. BKJIFOUEHHUE B YPOK UTPOBBIX MPOLIETYP C
6 | Henenne npobeit 1 1ENBIO MOAAEPKAHNUST MOTHBALIUK
7 TIpeobpasoBatye PaHOHATEHBIX 2 oOyJaronmxcs K MOTyYeHHUIO 3HAHUH,
BBIpasKeHHuit HAJTAKWBAHUIO ITO3UTHBHBIX
MEXJIMYHOCTHBIX OTHOIICHUH B KIlacce
8 ®yrkuus y = k/x u eé rpadux 2
Koumponvnas paboma Ne Ino meme: 1
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"Anzeopauueckasn opoos"
I'naBa 2 KBagpaTHblie kopuu (15 yacoB)
§4 | Apugpmemuueckui 6 DnekTpoHHas hopma [IpuBnevyeHre BHUMaHUS 00y4YaOIUXCS K
K8aopamuulil KOpeHb yueOHuKa, Oubimoreka [IEHHOCTHOMY aCTEeKTy U3y4aeMbIX Ha
9 N 1 POIII. ypOKax sIBJICHUH, OpraHu3alus ux paboThl ¢
HCTBUTENBHBIC Y1 o
Heiic CHIBHBIC HHCIa Enunast komtexmus MOJTy4aeMOM Ha YPOKE COLUATBHO
10 | KBanmpartHbie KOpHH. 2 I PPOBBIX 3HAYUMOiT HHOpMALHCH;
. pecypcos (school- ¢dbopM paboTHI C 00YUAOIIUMHUCS:
11 | YpaBuenme X" = a 1 collection.edu.ru) UHTEJUICKTYaJIbHBIX UTP, CTUMYJIUPYIOIIHX
12 | HaxoxnaeHue npuOImKEHHBIX 3HAUCHU T 1 HggHaBaTeﬂbHy}o MOTHBALIMIO
KBaJIPATHOT'O KOPHSI OOYHAIOIIMXCA,
BKIIIOUEHUE B YPOK UTPOBBIX MPOLEAYP C
13 | dynkuus y = /x 1 LEJIBIO NIOJIEPKaHKSI MOTUBALUU
N 00y4aromuxcs K MOJy4YeHUIO 3HAaHUMH,
§5 | Ceoiicmea apugpmemuueckozo 4 HANAKHUBAHMIO HO3UTHBHBIX
K6a0pammnozo Kopus MEJIMYHOCTHBIX OTHOIIEHHH B KJIacce;
14 | KBagpaTHblii KOpEHb U3 IPOM3BENECHUS U 2 HHUNUAPOBAHUE U ITONZICPIKKA
po6u UCCIIEJIOBATEIbCKOM 1eATEeTbHOCTH
0o0ydJaronmxcs
15 | KBazgpatTHblif KOpEeHb U3 CTENICHU 2
§6 | Ilpumenenue ceoiicme apugpmemuueckozo 5
K8aopamHo2o KOpHs
16 | BoiHeceHne MHOKHUTENS 3a3HAK KOPHSL. 2
BHecenne MHOXKUTENS MO/ 3HAK KOPHS
17 | IIpeoOpazoBaHue BeIpaKE€HUI, COAEPIKAIINX 3
KBaJIpaTHBIC KOPHU
I'aaBa 3. YpaBHeHHsI M cUCTeMbl YpaBHeHU# (33 4acoB)
§7 | Keaopammnoe ypasnenue u ezo kopnu 8 OnektpoHHas Gopma [IpuBneyeHne BHUMaHMs 00yUJAIOIMIUXCS K
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18 | Hemomubie KBagpaTHBIC ypaBHEHUS 1
19 | ®opmyna KopHE# KBaAPATHOTO YpaBHEHHUS 2
20 | Pemenue 3amau 3
21 |Teopema Buera 2
Koumponvnasa paooma Ne2 no meme: 1
"Keaopammnuwie ypaenenusn'
§8 | Keaopammuwiii mpéxunen 5
22 | KBanmpaTHBIN TPEXWICH U €T0 KOPHHU 2
23 | PaznmoskeHHE KBaApaTHOTO TPEXUICHA HA 3
MHOKHTEIH
§9 | /Apoobnvie payuonanvnvieypasnenus 6
24 | Pemenue npoOHBIX pallMOHATBHBIX 3
YpaBHEHUU
25 | Pemenwue 3amau 3
§10 | Ypasnenusn c osymanepemennvimu u ux 12
cucmembol
26 | YpaBHEHUE C ABYMS MIEPEMEHHBIMU U €T0 2
rpaduk
27 |HUccnemoBaHue CUCTEM JBYXITUHEHHBIX 2
YPaBHEHHH C ABYMS TIEPEMEHHBIMHU
28 |I'padmyeckuii criocoOpenIeHns CHCTEM 1
ypaBHEHUH
29 | AnreOpandeckuii criocoOpemeHus CucTeM 3

YpaBHEHUU

ydeOHHKa, OnOInoTeKa
POIII.

Enmnnasg komnexusa

U (HPOBBIX
00pa3oBaTeNbHBIX
pecypcos (school-
collection.edu.ru)

[EHHOCTHOMY aCMeKTy N3y4aeMbIX Ha
ypOKax sIBJICHUN, OpraHu3alus ux paboThl ¢
HOJTy4aeMOM Ha YPOKE COLUAIBHO
3HAYMMOW MH(OpPMAIIHEH;

PUMEHEHUE Ha YPOKE WHTEPAKTHBHBIX
dbopm paboThI C OOYJIAFOIITUMUCS:
WHTEIJICKTYaTbHBIX UTP, CTUMYIUPYIOMUX
MO03HABATEJIbHYIO MOTHUBAIIUIO
o0yJaromuxcs;

BKIIIOUEHUE B YPOK UTPOBBIX MPOLEAYP C
eI TIOJICP KAHUSI MOTHBAITUN
00y4aromuxcs K MOJy4YeHUIO 3HAaHUM,
HATAKUBAHUIO MTO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOIIIEHUH B KJIacce;
WHUIIUHPOBAHUE U MTOICPIKKA
UCCIIEIOBATEIbCKOM 1eATeIbHOCTH
o0ydJaronmxcs
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30 |Pemenue 3amau 4
Konmponvnas padoma Ne3 no memam: 1
""Keaopammnwie kopnu. Cmenenu.
Keaopamnuiit mpexunen"
I'n1aBa 4. HepaBencrBa (12 yacoB)
§11 | Hucnosewvie nepasencmea u ux ceoiicmea 4 DnekTpoHHas hopma [IpuBnevyeHrne BHUMaHUS 00y4YaOIUXCS K
31 |y 1 yueOHuKa, Oubimoreka [ICHHOCTHOMY aCIIeKTy U3y4aeMbIX Ha
HCIIOBBIC HCpaBeHCTBa POIII. ypOKax sIBJICHUN, OpraHu3alus ux paboThI ¢
U (HPOBBIX 3HAYMMOU MH(OpPMAIIHEH;
33 | CioxeHHe M YMHOKCHHUE YHCIIOBBIX 1 00pazoBaTeNbHBIX JEMOHCTpALHS O0YYAIOIIUMCS TPUMEPOB
HCPaBCHCTB pecypcos (school- OTBETCTBEHHOTO, IPAKIAHCKOTO IIOBEIECHU,
. N llection.edu.r MIPOSIBJIICHUS YEJIOBEK: us U
§12 | Hepagencmea c 00H0Il nepemenHoil u ux 7 collection.edu.ru) p (6) e €IIOBEKOII00 5
00poCcepIeYHOCTH Yepe3 mo100
cucmembul lobpocepll p AO0p
COOTBETCTBYIOIIUX 3a/a4 JIJIsl PELICHMUS;
34 | IlepeceueHne n 0ObEAMHEHUE MHOKECTB 1 BKIIIOUEHUE B YPOK UTPOBBIX MPOLEAYP C
LEJIbI0 MOJIEP KaHNUSI MOTUBALIUI
35 | HYucnoBble MPOMEXYTKH 1 .
00y4aromuxcs K MOJyYeHHIO 3HAaHUH,
36 | Pemienune HepaBEeHCTB ¢ OJJHOM NepeMEHHON 2 HaJIaKUBAHUIO ITO3UTHBHBIX
MEKIIMYHOCTHBIX OTHOIIIEHUH B KJIacce;
37 | Pemenue cucteM HEPaBEHCTB C OJHOM 3 MHULMAPOBAHHE U MOUICPXKKaA
HCPECMEHHON UCCIIEIOBATENbCKOU JAE€ATENBHOCTH
UXCS
Konumponvnasa paboma Ned no memam 1 0by4aromuxe
""Hepasencmea. Cucmemut ypasnenuir"”’
I'naBa 5. ®ynknus (14 yacos)
§13 | @ynkyus u eé ceoiicmea 6 DnekTpoHHas hopma [IpuMeHeHne Ha ypoKe MHTEPaKTUBHBIX
ydaeOHMKa, OnOInoTeKa ¢dbopm paboTHI C OOYIAFOTITUMUCS:
OyHKIUS. Th OII HUA U
38 yHkuus. Obnac Ov peaene 3 POIII. WHTEVIEKTYAIbHBIX UT'DP, CTUMYIUPYIOIIUX
MHOXECTBO 3Ha9eHHH QyHKIH Enunast komnexuus [103HABaTENbHYI0 MOTUBALIUIO
39 | CaoiicTBa pyHKIUHU 3 LHPPOBEIX 00yHaIOIINXCS;
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§14 | Ceoiicmea nekomopuvix 6u006 hynKkyuii 8 00pa3oBaTeNbHBIX BKJIIOUEHHE B YPOK UTPOBBIX MPOLELYP C
- o . pecypcos (school- LEJbI0 MOJIePKaHUSI MOTUBAIIUN
40 | CroticTea nuHEHHON QyHKIHR 8 collection.edu.ru) 00y4aroImuXxcs K MOJyYCHHUIO 3HAHUH,
41 | CaoiictBa GyHkuMit y=k/x 1 Y =Vx 3 HAJKUBAHUIO O3UTHBHBIX
MEXKIIMIYHOCTHBIX OTHOIIICHUH B KJacce;
42 Heﬂaﬂ u ;[p06Ha;1 qaCcTH 4YHuCIIa 2 WHUIAHUPOBAHUE U NMMOANCPIKKA
HCCIIEI0OBATENIbCKOM NEATEIIbHOCTH
o0ydJaronmxcs
I'maBa 6. CTeneHs ¢ meJbIM Moka3areseM (6uaca)
§15 | Cmenens c uenvimnoxazamenem u eé 3 DnekTpoHHas hopma [IpuBneueHne BHUMAHWS 00YJArOIIMXCS K
ceoiicmea yueOHuKa, OudnnoTeka [IEHHOCTHOMY aCMeKTy M3y4aeMbIX Ha
POIII. ypOKax sIBJIEHU, OpraHu3alus ux paboTsl ¢
43 | OmpeneneHue CTENEHU CIEITBIM 1 E N
JUHAST KOJIJIEKIUS MOJTy4aeMOM Ha yPOKE COLUATBHO
OTpHUIATENLHBIM [TOKa3aTeIeM MHGPOBBIX 3HATHMOMN HE(OPMAIIHEH;
44 | CBoiicTBa CTETICHH C ILIEJIBIM TOKa3aTeaeM 2 00pa30BaTeIbHBIX JICMOHCTPALHst 00Y4aIOIINMCs IPUMEPOB
pecypcos (school- OTBETCTBEHHOTO, IPaKIaHCKOTO TTOBEICHHUS,
- collection.edu.ru) IPOSIBJIEHUS YETIOBEKOIIOOHS 1
§16 | Cmanoapmnuuwiii 6uo uucna 3 OGPOCEPICUHOCTH Hepe3 MoaGop
45 | IloHsTHE CTaHOAPTHOTO 1 COOTBETCTBYIOIIUX 3a/1a4 71 PCIICHUS;
BUJIA YUCIIA MPUMEHECHHE Ha YPOKE WHTEPAKTUBHBIX
¢dbopM paboTHI ¢ 00YUAOIIIUMHUCS:
46 |Pemenue 3a1a4 ¢ OOJBITMMH ¥ MAJIBIMA 2 MHTEJUIEKTYaIbHBIX HIP, CTHMYJIMPYIOLIHX
qucIaMA TI03HABATEJILHYIO MOTHBAIIUIO
00ydJaromuxcs;
WHUIUHPOBAHUE U MTOAJIEPIKKA
UCCJIC/IOBATEIILCKOM JIeATEITBHOCTH
o0yJarmuxcs
IMoBTopenue (6 yacos)
[ToBTOpeHME MaTepuana 8 kiacca 4
HroroBas koHTponbpHas paboTa 2

Hroro

102
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9KJIACC

HaumenoBanue paznena  |[Kosmuectso OcHOBHOE OCHOBHBIE BH/IBI IEATEIBHOCTH 00Y4YaOIINUXCS
(Tembl) Kypca 4acoB CoZIepKaHuE
Uucna v BBIYUCIIEHUS. 9 Pannonanbheie uncina, | Pa3BuBaTh nmpeacTraBjieHHs O YUCIAX: OT MHOXKECTBA
JlelicTBUTENbHBIC YMCTIA WppalnroHaIbHbIE HaTypaJIbHBIX YUCEJI JJO MHOKECTBA ICMCTBUTEIbHBIX YUCEIL.
4yucia, KOHEYHbIE U O3HAKOMHUTBCS C BO3MOKHOCTBIO MPEICTABICHUS
OECKOHEUYHEBIE JIEUCTBUTEILHOI'O YKCJIa KaK OECKOHEYHOU JECITUUYHOMN
JIECATUYHBIC POOH. JIpoOH, NPUMEHSITD JIECITUUHbIC TPUOTHKCHUS
MHo0xecTBO PalMOHAJIBHBIX U UPPALMOHAIBHBIX YUCET.
JNEUCTBUTEIBHBIX HN300paxkaThb 1€iICTBUTENIbHBIEC YUCIIA TOUKAMU
YHCen,; KOOPJWHATHOM MPSMOM.
JNEUCTBUTEIIbHBIC 3anuceiBaTh, C)ABHUBATH M YIIOPA0YUBATH
YHCIIa KaK JNEUCTBUTEIBHBIC YUCIIA.
OeCKOHEUHbIE BbInoHATH, cOYeTast yCTHBIE U IUCbMEHHBIE TPUEMBI,
JECATUYHbBIC TPOOH. apudMeTnyecKue JeHCTBUSA C PalMOHAIBHBIMYA YUCIIAMU;
B3auMHO 01HO3HaUYHOE | HAXOAMTH 3HAUYCHUS CTEICHEH C LEJIBIMU MOKA3aTEIISIMU U
COOTBETCTBHUE MEKY KOPHEH; BBIYMCJIATH 3HAYCHUS YACIOBBIX BBIPAXKEHUN.
MHOKECTBOM [MosyyuTs npeacraBjaeHue 0 3HAUUMOCTH
JNEUCTBUTEIBHBIX JNEUCTBUTENBHBIX YACEI B IPAKTUYECKOU AEATEIBHOCTH
YHCEJI U MHOXKECTBOM YEJIOBEKA.
TOYEK KOOPAUHATHOMN AHAJIU3UPOBATH U [1€J1ATh BBIBO/JbI O TOYHOCTH
IPSIMOM. PUOITNKEHUS TCUCTBUTEIHPHOTO YHCIIA TIPH PEIIICHUH
CpaBHeHue 3aj1ad4.
JNEHUCTBUTEIBHBIX urcen, | OKPYIJIsTh JCUCTBUTEIBHBIC YUCIIA, BHINIOJHATD
apudMeTHIECKUe NMPUKHUAKY PE3yJIbTaTa BHIYUCICHUN, OLEHKY 3HAUCHU

79



JEUCTBUSA

C ICUCTBUTEILHBIMU
YHCIIaMH.
[Tpubnmxxénnoe
3HAYCHHE BEJIUYHHBI,
TOYHOCTD
MIPUOJIIKEHUS.
OkpyriieHue yuce.
[Ipukuaka u oleHka
pe3yJbTaToOB
BBIUMCJICHUH

YU CIIOBBIX BBIpa)KCHI/If/'I.
3HAKOMUTBLCSH C HCTOpI/Ieﬁ Pa3BUTHA MAaTCMATHUKU

YpaBHEHUS U HEPABEHCTBA.
YpaBHEHHUS C OJTHON
MIEPEMEHHOU

14

JInHelHOE ypaBHEHUE.
Pemenune ypaBHenui,
CBOJSIINXCS

K JINHEHWHBIM.
KBangpaTHoe
ypaBHeHHe. Pemenue
YPaBHEHU,
CBOJSILNXCS

K KBaJIpaTHBIM.
bukBagparHsie
YpaBHEHHS.

[Ipumepsl perieHus
YPaBHEHUU TPEThEU

Y 4YETBEPTOU CTEIICHEN

OcBauBaTthb, 3alIOMHMHATH M IPUMEHATH rpaduyeckue
MeTOAbI ITPU PEIICHUN YPAaBHEHU, HEPABEHCTB U UX
CUCTEM.

Pacno3naBars 11ebie ¥ IpOOHBIE YPAaBHEHUS.

Pemiathb JinHelHbIC U KBA/IPATHbIC YPABHEHMU,
ypaBHEHUS, CBOASIIMECS K HUM, IPOCTEHIINE IPpOOHO-
palMOHAJIbHBIE YPABHEHUS.

IIpensiaratb BO3MOXKHBIE CITIOCOOBI PEIICHUS] TEKCTOBBIX
3a/1a4, 00CyKIaTh UX M peliaTh TEKCTOBbIE 3aa4u
Pa3HBIMHU CIIOCOOAMH.

3HAKOMHMTBHCH ¢ UCTOPUEN Pa3BUTH MAaTEMATUKHU
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pa3ioKEeHUEM

Ha MHOKHUTEJIH.
Pemenue npo6Ho-
palMOHAIIBHBIX
YPAaBHEHH.

Pemntenne TekcTOBBIX
3a/1a4 anreOpanyeckum
METOJIOM

YpaBHEHUS U HEPABEHCTBA.
CucremMbl ypaBHEHUN

14

YpaBHEHUE C AByMs
IIEPEMEHHBIMH U €TI0
rpaduk.

Cucrema nByx
JIMHEWHBIX YPaBHEHUIN
C AByMs
IIEPEMEHHBIMU U €€
pemenue. Pemenue
CUCTEM JIBYX
YPaBHEHHM, OJTHO

13 KOTOPBIX JIMHEWHOE,
a Ipyroe — BTOpou
CTEIICHH.
I'paduueckas
UHTEpIIpEeTaLUs
CHUCTEMBI yPaBHEHUU

C IIByMsI IIEPEMEHHBIMH.
Pemenne TekcToBBIX

OcBauBaTh U NPUMEHSATH IPUEMBI PEIICHUS CHCTEMBI
JBYX JIMHEWHBIX YPAaBHEHUH C IBYMS TIEPEMEHHBIMH U
CUCTEMBI JIByX YPaBHEHUI, B KOTOPBIX OJIHO YPAaBHEHHE HE
SBIIICTCS TMHEUHBIM.

Hcnoab3oBath QyHKIHOHATBHO-TPAPUUECKUE
NPECTaBICHUS JJi pellIeH!s M MCCJIeI0BAHUS YPaBHEHUN
U CHCTEM.

AHAJIM3UPOBATH TEKCTHI 32/1a4, pelllaTh UX
anreOpandeckuM CrocoOoM: NMepexoauTh OT CIIOBECHOU
(GbOopMYJIUPOBKY YCIOBUS 3a]]a4U K alreOpandeckoi MoJieaun
MyTEM COCTaBJICHUS] CUCTEMbI YpaBHEHUI; peliaTh
COCTaBJICHHYIO CUCTEMY YPaBHEHUI; MHHTEPNPEeTHPOBATH
pe3ynbTar.

3HAKOMUTBHCS C UCTOPHE Pa3BUTUST MATEMATHKH
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3a/1a4 anreOpandecKumM
CIIocoooM

YpaBHEHUS U HEPABEHCTBA. 16 YucnoBbie Yurartp, 3alIUCHIBATH, IOHUMATh, HHTEPINPETHPOBATH
Hepasencrtsa HEPABEHCTBA U UX HEPABEHCTBA; UCIIOJIb30BATh CUMBOJINKY U TEPMHUHOJIOTHIO.
CBOMCTBA. BoInosHATh Npeo0pa3oBaHusi HEPABEHCTB, HCIOJb30BaTh
JInHenHbpIe JU1s1 IpeoOpa3oBaHus CBOMCTBA YHUCIOBBIX HEPABEHCTB.
HEpPABEHCTBA Pacno3naBaTth JIMHEHBIEC U KBAJPATHBIE HEPABEHCTBA.
C OTHOM MEPEMEHHOMN Pemiatb nTuHENHBIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
1 UX PEIICHUE. HEPABEHCTB, CHCTEMbI HEPABEHCTB, BKJIFOYAKOIIHNX
Cucrembl JTMHEHMHBIX KBaJIpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKIATh
HEPABEHCTB C OJTHOU MOJTyYECHHBIE PELICHHUS.
MIEPEMEHHOUN U UX HN300paxkaThb pericHUe HEPABEHCTBA U CUCTEMbI HEPABEHCTB
pEIIEHHUE. Ha YHCJIOBOM MPSMOM, 3aIUCHIBATH PEIICHUE C TOMOIIBIO
KBanparusie CHMBOIJIOB.
HEPABEHCTBA U UX PemaThb KBaipaTHbIE HEPABEHCTBA, UCTIOJIB3Y S
pelIEHHUE. rpaduyecKue npeacTaBICHUS.
I'paduueckas OcBauBaTh U NPUMEHSATHh HEPABEHCTBA NP PEIICHUU
VHTEPIIPETALIHS pa3IMYHBIX 33]1a4, B TOM YHUCJIE MPAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTHUPOBAHHBIX
HEPABEHCTB C JIByMsI
MIEPEMEHHBIMU
OyHKIMH 16 KBagpatnunas Pacno3naBaTh BUIBI U3y4aeMbIX (DYHKIIHIA,

bynknus, e€ rpadux u
cBoricTBa. [Tapaboua,
KOOPJIMHATHI BEPIITHHBI
napaboJibl, OCh

WITKOCTPUPOBATH CXeMATHYECKHU, 00bSICHATH
pacnoioKeHre Ha KOOPAUHATHOM MIIOCKOCTH rpaduKoB

byukuuii Buga: y = kx,y = kx+ b,y = k_,y = x°,
X
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CUMMETPUH Mapabobl.

I'paduku PyHKIMIA:
y =KX,
y=kx + Db,
K
y =
X
y = X,
y = X,
y = Vx,
y = |x|

y =x%, y =vx,y = | x| B 3aBUCHMOCTH OT 3HaYCHMI
K03((PUIIMEHTOB; OMKCHIBATH UX CBOMCTBA.
Pacno3naBaTh KBaJpaTuuHyto GyHKIUIO 110 popMyIie.
IIpuBoaAUTH NPUMeEPHI KBAAPATUYHBIX 3aBUCUMOCTEN
U3 pealbHOU KU3HU, (PUUKHU, TEOMETPUH.

BoIsaBJSITH 1 0000111aTh OCOOCHHOCTH T'padrKa
KBaJIpaTUYHON PyHKIMHU Y = ax* + bx+ c.

Ctpouthb 1 H300pakaTh cXeMaTH4YeCKHU rpaduxu
KBaJIpaTUYHBIX PYHKIIHIA, 3aJaHHBIX (hopMyrTamMu BUIa
yzaxi,y=ax’+q,y=a(x+p)’y=ax’+bx+c.
AHAJIM3HPOBATH U NPUMEHSATH CBOMCTBA N3yUYECHHBIX
(YHKIMI 7151 UX TOCTPOEHUS, B TOM YHCJIE C TIOMOIIBIO
U (POBBIX PECYPCOB

Yuc10BbIE
MOCJIE10BATEILHOCTH

15

ITonsaTue ynciIoBOM
IIOCJICIOBATCIIBHOCTH.
3amanue
ITOCJIEIOBATEIBHOCTH
PEKYPPEHTHOM
bopmynoi u

dbopmyIoii N-To YiieHa.

Apudmernueckas u
reoMeTpu4ecKas
IIPOTPECCUH.
@opmyJibl N-ro yieHa
apupMeTHIECKON 1
reOMETPUYECKOU

OcBauBaTh U NPUMEHATH UHJEKCHbIE 0003HAYEHNUS,
CTPOMTH pevYeBble BbICKA3BIBAHUS C UCIIOJIb30BAHUEM
TEPMUHOJIOTHH, CBSI3aHHOM C TIOHSITUEM
IIOCJIEI0BATEIBHOCTH.

AHaau3upoBaTh GpopMyiy N-ro yieHa
IIOCJIE0BATEIBHOCTH U PEKYPPEHTHYIO (DOPMYITY

U BBIYHCJISATH WICHBI [I0CIEA0BATEIBHOCTEN, 3aJaHHBIX
3TUMU (HOpMyJIaMHU.

YcranaBauBaTh 3aKOHOMEPHOCTH B IOCTPOCHUH

IMoCaCaA0BAaTCIbHOCTH, €CJIN BBINKMCAHLI IICPBLIC HCCKOJIBKO

€€ YWIEHOB.
Pacno3naBaTh apuMETUUECKYIO U T€OMETPHUECKYIO
MIPOTPECCUHU NPU PA3HBIX CIIOCOOAX 3aaHUSI.
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MPOTPECCUM, CYMMBI
MEePBbBIX N YJICHOB.
N3obOpaxkeHue 4ieHOB
apupMeTUYeCKOi 1
r€OMETPUIECKON
MPOrPECCUN TOUKAMHU
Ha KOOPAUHATHOMN
IJIOCKOCTH.
JIvHenHbIl U
AKCMOHEHINATbHBIN
pOCT.

CI10HBIE IPOLIEHTHI

PemaTts 3a7auu ¢ ucnonbp3oBaHueM (Gopmyr N-TO dieHa
apu(pMETUYECKON 1 TEOMETPUUYECKON MPOrPECCUIA, CyMMBI
NEPBBIX N YJICHOB.

HN300paskaTh 4iI€HBI OCIIEI0OBATEIIBHOCTH TOYKAMU

Ha KOOPJANHATHOM MJIOCKOCTH.

PaccmaTpuBaTth npuMepsl NPOUECCOB U SIBJICHUI

U3 PEAIbHOU JKU3HU, UWUTFOCTPUPYIOIINE U3MEHECHHE

B apu(hMETUUYECKON IPOrPECCUH, B TEOMETPUUYECKOM
POrpeCcCuy; U300paxkaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpauyecku.

PemiaTe 3apa4m, CBsI3aHHbBIE C YUCIIOBBIMU
IIOCJIEIOBATEIBHOCTSIMU, B TOM YHUCJIIE 3aJ]a4U U3 PEAJIbHOU
KU3HH C UCTIOJIB30BaHUEM LU(PPOBBIX TEXHOJIOTHIA
(9NEKTPOHHBIX TAOIUII, TPpaUUECKOro KabKYJISTOpA U T.11.).
Pemarsb 3a1aun Ha CIIOKHBIE TPOLICHTHI, B TOM YHCIIE
3a1a4M U3 PeabHOM MPAKTUKU (C UCIIOIB30BAHUEM
KaJIbKYJISITOPA).

3HAKOMHMTBHCH ¢ HCTOPUEN Pa3BUTHA MAaTEMATUKHU

[ToBTOpEHue, 00001ICHUE,
cUCTEMAaTH3aIus 3HAHUN

18

Yucaa n
BbIYMCJICHHS (3aIKCh,
CpaBHEHHE, JICHUCTBUS
C JICICTBUTEILHBIMU
YUCJIaMH, YUCIIOBas
npsiMasi; TPOLICHTHI,
OTHOIIICHMUS,
POTIOPIINH;

OnepupoBaTh NOHATHAMM: MHOXXECTBO, TOJMHOKECTBO,
onepalny HajJ MHOKECTBAMHU; MCIIO0JIb30BaTh rpaduyeckoe
IIPEICTABIIEHUE MHOXKECTB JJIsS ONTMCAHUS PEAIBHBIX
IIPOLIECCOB U SIBJIEHUM, IPU PELIEHUH 3a7a4 U3 IPYTUX
y4eOHBIX MTPEAMETOB.

AKTYaJTU3HPOBATH TEPMUHOJIOTHIO U OCHOBHbIE
AeHCTBHSA, CBSI3AHHBIE ¢ YUCJIAMHU: HATYPAIBHOE YHCIIO,
IPOCTOE U COCTABHOE YUCJIA, IETUMOCTh HATYPaJIbHBIX
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OKpYTJIEHUE,
npuOIIKEeHuE,
OLIEHKA; pelIeHre
TEKCTOBBIX 3a71a4

yuces, NPU3HaKU JCIUMOCTH, 11€JI0€ YUCIIO, MOAYJIb YHCIa,
O0OBIKHOBEHHAS W JICCATUYHAs TPOOU, CTaHIapTHBIN BUJ
yucia, apuMEeTHIECKUM KBaIpaTHBIH KOPEHb.
BbINOJIHATH JeiicTBUSI, CPABHMBATH M YIIOPSA0YUBATH

apuPpMETHIECKIM 4ucIia, NPeACTaBIATh YACa HA KOOPIUHATHOM MPSMOH,
Croco0om) OKPYIJISITh YHCJIA; BHINOJHATH NPUKHUIKY M OLEHKY
pe3ynbTaTa BHIYUCICHUMH.
PemaTh TeKCTOBBIE 32/1a4M apUPMETUUECKUM CITOCOOOM.
PemaTe npakTuyeckue 3a1a4m, CoJIEpKallue IPOLECHTHI,
JI0JIM, YaCTH, BBIPAXKAIOIIME 3aBUCHMOCTH: CKOPOCTh —
BpEMsSI — PACCTOSIHHUE, IEHA — KOJIMYECTBO — CTOMMOCTb,
00BEM paboThl — BpeMsi — MPOU3BOAUTEIBHOCTD TPYAA.
Pa30uparts peasibHbIC )KU3HEHHBIC CUTYAIIUH,
(opMyIHpPOBATH UX HA SI3bIKE MATEMATHKH,
HAXOUTh PEIICHUE, IPUMEHSA MAaTEMATUYECKUH amnmapar,
HHTEPIPETHPOBATH PE3YIIHTAT
AsredOpanyeckue OnepupoBaTh NOHATHUSIMM: CTEIICHb C I[EJIBIM
BbIPAKEHUS nokasareiyieM, apupMeTHUeCKuil KBaJIpaTHbIA KOPEHbD,
(mpeobpa3zoBaHue MHOTOWIEH, ajaredpandeckas Jpoob, TOKICCTBO.
anredpanveckux BbINOJIHATH OCHOBHBIE 1€iCTBUSL: BHIIIOJHITH PACUETHI
BBIPAXXCHUM, 1o (popmynam, mpeoOpa3oBbIBATH LIEJbIE, TPOOHO-
JOITYCTUMBIE palMOHabHbIE BEIPAKEHUS U BHIPAXKEHUS C KOPHAMH,
3HAYEHMUS) peaIn30BbIBaTh PA3JI0KEHNE MHOTOYJIEHA HA MHOKHUTEIH,

B TOM YHCJIE C UCTIOJIb30BaHueM (HOPMYIT pa3HOCTH
KBaJIpaTOB M KBaJpaTa CyMMbI U pa3HOCTH; HAXOJIUTh
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JOIyCTUMBbIE 3HAUEHUS IEPEMEHHBIX AJIs1 APOOHO-
PalMOHAIIBHBIX BBIPAKEHHUM, KOPHEM.

MopaenupoBaTh ¢ TOMOUIbIO (GOPMYJI peabHbIE IPOLIECCHI
Y SIBJICHUS

DOyHKIUU
(moctpoeHue,
CBOWCTBA U3YYEHHBIX
dynKImi;
rpauuecKoe pereHue
YPaBHEHUN U UX
CUCTEM)

OnepupoBatb NOHATHAMM: QyHKINA, TpaduK QyHKINH,
HyJW G YHKIIAHA, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA,
IPOMEKYTKH BO3pACTaHusl, yObIBaHUS, HAUOOJBIIIEE U
HaWMeEHbIIIee 3HaYeHUsT (QYHKIIUH.

AHAJIU3UPOBATH, CPABHUBATH, 00CYKIaTh CBOMCTBA
GyHKIUNA, CTPOUTH UX TPadUKH.

OnepupoBath NOHATHSIMHU: NIPSIMasi IPOTOPLIMOHAIBHOCTb,
oOpaTHas MPONOPIMOHATBHOCTh, IMHEITHAS (YHKITUS,
KBajipaTuyHas QyHKIMs, Tapadosa, runepooia.
Hcnoab30BaTh rpaMKu 7151 ONIPEICIICHUSI CBOMCTB,
MPOLIECCOB M 3aBUCUMOCTEM, JJISl pEIICHUS 3a/1a4 U3 APYTUX
y4eOHBIX IPEAMETOB U PEATBHOM KU3HU; MOAEIMPOBATH

C IOMOIIIBIO TPa(PUKOB peabHbIE MPOIECCHI U SIBICHUS.
Beipaxkars ¢popmMyIaMu 3aBUCUMOCTH MEKY BEJIMUUHAMHU

OBLIEE KOJIMHECTBO
YACOB I10 I[TPOI'PAMME

102
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9-M KJIACC anareGpa 102 uaca

IHOYPOYHOE IINTAHUPOBAHHUE

KoumnuecTBo
aKajeMHYecKuX Koamectso JlesAITeIbHOCTD YUUTEJIsI ¢ Y4eTOM padoueii
Ne n/m Tema/paznen OLIEHOYHBIX 90P u 11IOP
4YacoB, 0TBOJUMBIX NPOrpaMMbl BOCIMTAHUSA
npouenyp
HA OCBOEHHE TeMbI
I'napa 1. Yucaa u Bpruuciaenus (12 yacon)
§1 | /deiicmeumenvhoie uucna 8 1 OnekTpoHHas hopma YcraHoBieHUE JOBEPUTEIBHBIX OTHOIICHHI
yueOHuKa, OudnnoTeka ¢ 00y4aroIMMHUCS, CTIOCOOCTBYIOIINX
1 JleiicTBus HAT 3 POIII. MO3UTUBHOMY BOCIIPUSATHIO O0yUYaIOIUMUCS
CHCTBHTEIIbHBIME YHCIAM Enunast komnexmus TpeOOoBaHU U MPOCHO yUUTENs,
U (POBBIX MIPHUBJICYCHUIO X BHUMAHUS K
2 CpaBnenue 3 00pasoBaTebHBIX oOcyxaaemMoi Ha ypoke HHPOpMaIIH,
JACUCTBUTEIILHBIX YU CEII pecypcos (school- AKTUBU3AIMH UX MTO3HABATEIbHOM
collection.edu.ru) NeSITeIIbHOCTH;
3 [TorpemiHOCTh U TOYHOCTHIPUOIMKEHUS 2
noOyxAeHNE 00yJaroIUXCsi COOMI0AaTh Ha
ypOKe 0OLIeNpUHSATHIE HOPMbI TOBEJICHUS,
N npaBuiia OOLIEHUSI CO CTAPIIUMHU U
§2 | Ipunoscenuna mamemamuxu 6 peaibHoul 4 .
I CBEPCTHUKAMH, IPUHIIHUITBI Y4eOHOM
JVICIUATUTMHBL ¥ CAMOOPTaHU3AIHH;
4 Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPa 1 IpUBJICYEHHE BHUMaHHsI 00yJatoMUXCsl K
JUTUTENTEHOCTh TPOLIECCOB B OKPYKAFOIIIEM LIEHHOCTHOMY aCleKTy N3y4aeMbIX Ha
Mupe YpOKax sIBJICHUN, OpraHU3alusl UX paboTHI C
MOJTy4aeMOi Ha YPOKE COIMaIbHO
5 [IpakTHKO- OPUEHTUPOBAHHBIE 3aJaU1 2 3HaYMMOI MH(pOpMaIHEH;
BKITIOYECHHE B YPOK UTPOBBIX MPOLIEAYP C
6 To4HOCTP TIpenCTaBICHHS ICHCTBUTEIBHBIX 1 EeJIBIO TIOJIEPKaHHsI MOTUBALIUU

YHUCEN BBUJIE JECATUIHBIX ApoOeit.Yucmo

oOyyaromuxcs K MoJy4eHUI0 3HaHUM,
HaJIQ&)KMBAHUIO TTO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOIIICHHH B KIlacce
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I'naBa 2 @®yukuuu 4 rpadpuxku (16 yacos)

§3 | @ynkyuu u ux ceoiicmsa 6 1 DnekTpoHHas hopma [TobOyxnenue oOyuaronmxcsi cooI01aTh Ha

ydeOHHKa, OMOInoTeKa YpOKe OOIICTPUHSITHIC HOPMBI TTOBEICHUS,

7 | CBoiicTBa Y€THOCTH U HEYETHOCTHU 3 POIII. npaBuiIa OOIIEHHUS CO CTAPIIUMHK U
byHKIHi Enunas xomiekuus CBEPCTHHKAMH, TIPUHITUITBI YIeOHOH

- IU(pPOBBIX JMCLIUTUIMHBL U CAMOOPTaHU3AIHH;

8 Fpa(bmq:l 1 CBOMCTBA HEKOTOPEIX BUIOB 3 00pa3oBaTEIbHBIX HpUBJICYCHIE BHUMaHHS 00yJatONIUXCs K
bysxumi pecypcos (school- [ICHHOCTHOMY aCIIeKTy U3y4aeMbIX Ha

§4 | Keaopamuunas dpynxuusu eé zpagux 9 collection.edu.ru) ypOKax HBJ'IEHI/II‘/'I, OpraHu3aius ux paboThl ¢

MIOJTy9aeMOM Ha YPOKE COLUAIBHO

9 OyHKIMs Y = ax?, eé rpaduk u cBoiicTBa 2 3HAYMMON HH(MOPMALIHEIL;

10 | Tpadux dysmmpmii 2 pUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX
y= al +nu y = a(x— m)2 ¢dbopM paboTHI C 00YUAOIIUMHUCS:

MHTEJUICKTYaJIbHBIX UTP, CTUMYJIUPYIOIIHX

11 | [octpoenue rpaduka KBaApaTUIHON 5 MI03HABATEJIbHYI0 MOTUBALINIO

byHKIHN oOyuaromuxcs;
BKJIFOUCHHE B YPOK UTPOBBIX MPOLETYP C
Konumponvnaa paboma Nel no meme: 1 LEJIBIO MOICPKAHUS MOTHBALIUN
"@®ynuxkyuu'" o0yyaromuxcs K NoJy4eHHIO 3HaHU,
HaJIQ)KMBAHUIO TIO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOILEHHH B Kilacce
I'maBa 3 YpaBHeHHUsI 1 HEPAaBEHCTBA ¢ 0HOM nepemMenHoit (14 yacoB)
§5 | Vpasénenusa c oonoii nepemennoii 8 1 OnexkTpoHHas Gpopma [IpuBnedeHne BHUMaHMsI 00yUYaIOMIUXCS K
- yueOHuKa, OubnnoTeka LIEHHOCTHOMY aCleKTy N3y4aeMbIX Ha
12 | enoe ypaBHenue u ero cBoficTsa 2 POIIIL. ypOKax SIBICHHIA, OpraHu3aIus uX paboThI C
13 | JIpoGHble paroHaTbHble YpaBHEHHS 2 Enunas xommekuus nonyqael\iloﬁ Ha ypoKe COLMATLHO
1M (POBBIX 3HauYUMOM HH(popManuei;

14 | Pemienne TEKCTOBBIX 331a4C TIOMOIIBIO 4 00pa3oBaTeNbHBIX NPUMCHCHHUE HAa YPOKE MHTCPAKTUBHBIX
yPaBHEHUM pecypcos (school- dbopm pabOTHI ¢ 00yUJAFOIIIUMHUCS:
Konmponvnas paoma N2 no meme: 1 collection.edu.ru) UHTEJUIEKTYaJIbHBIX UTP, CTUMYJIHUPYIOLINX
"Ypaenenusa c oonoiu nepemennon"’ HOSHaBaTeHBH}.]IO MOTHBAIIIO

o0yyaromuxcs;

§6 | Hepagencmea c 00Houl nepemeHHOu 5 BKJIFOYCHHUC B yPOK UI'POBBIX MPOLEAYP €
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15 | Pemienue HepaBeHCTB BTOPOM CTETIEHU C 2 LEJbI0 MOJIePKaHUSI MOTUBAILIUU
OJIHOM MEePEMEHHOM 00ydJaronuxcs K MoJIy4eHUIO 3HAaHUH,
HATAKUBAHUIO MTO3UTUBHBIX
16 |Pemienne HepaBEeHCTB METOJIOM HHTEPBAJIOB 3 MEKIHOCTHBIX OTHOIICHHH B KIACCE;
UHUIIUHPOBAHUE U MTOIJIEPIKKA
UCCJIEJIOBATEIbCKOM 1eATeIbHOCTH
o0yJarmuxcs
I'naBa 4 YpaBHeHus1 H HEPaBEeHCTBA C ABYMs llepeMeHHbIMH (27 yacoB)
§7 | Ypasnenusn c 06yma nepemennvimu u ux 13 1 DnekTpoHHas hopma [IpuBneueHne BHUMAHWS 00YJArOIIMXCS K
cucmemul yueOHuKa, OubnnoTeka [EHHOCTHOMY aCMeKTy N3y4aeMbIX Ha
POIII. yYpOKax SIBJIEHU, OpraHu3alus ux padboTsl ¢
17 | YpaBHeHue ¢ IByMs IIEPEMECHHBIMH H €I0 2 EnuHas KoJuTeKus 110J1y4aeMOii Ha YPOKe COLUANbHO
rpajuk U (GpPOBBIX 3HauYMMOM HH(pOpPMALMEN;
18 |Permenue cucTeM ypaBHEHHIA ¢ BYMS 3 00pa3oBaTeNbHBIX JEMOHCTpAIHsI 00yJaroIUMCcs IPUMEPOB
TepeMeHHBIMH pecypcos (school- OTBETCTBEHHOTO, IPaKIaHCKOTO MOBEICHHUS,
collection.edu.ru) IPOSIBJIEHUS YETIOBEKOIIOOHS 1
19 |HccnenoBanue CUCTEMBI IBYX JIMHEHHBIX 3 106pOCEPAEUHOCTH Yepe3 H0A00p
YPaBHEHHH C IBYMsI [IEPEMEHHBIMU COOTBETCTBYIOLIMX 3a/1a4 ISl PELIEHUS;
20 | Pemenue 3a7ay ¢ MOMOIIBIO CHCTEM 5 BICTIOHUCHHUE B YPOIK HTPOBBIX MPOHEAYP €
ypaBHCHHI BTOpOIi CTENeHI LENBIO MOA/IEPKAHMA MOTHBALMH
oOyJaromuxcs K MoJIy4YeHUI0 3HaHUM,
Konmponwvnaa paboma Ne3 no meme: 1 HaJTaXXUBAHMIO MMO3UTHUBHBIX
"Cucmembui ypagnenuﬁ " MEXJITUYHOCTHBIX OTHOIIIEHWH B KJIacce;
WHUIUHPOBAHUE U MTOAJIEPIKKA
§8 | Hepasencmea c 08ymsa nepemeHHbIMU U 12 HCCITEI0BATEIBCKOM IeATeIbHOCTH
uxcucmemol 06y HAOIIHXCS
21 | HepaBeHcTBa ¢ AByMS IEPEMEHHBIMU 5
22 | CucteMbl HEpPAaBEHCTB C IBYMsI 7
TIePEeMEHHBIMHU
Konmpononas paboma Ne 4 no meme: 1

""Hepasencmea'

89




T'maBa 5

Apudmernyeckasi M reoMeTpudeckas nporpeccuu (15 yacos)

§9 |Apugpmemuueckaa npocpeccusn 8 1 DnekTpoHHas hopma [IpuMeHeHne Ha ypoKe MHTEPAKTUBHBIX
23 o 1 ydeOHHKa, OMOInoTeKa dbopm paboThI C OOYHAFOIITUMUCS:
OCIIEeNORATCITEHOCTH POIII. UHTEIUICKTYAJIBHBIX UI'P, CTUMYIUPYIOIIUX

24 | Onpenenenue apudMeTHYECKON 3 Enunas konnekuus MO03HABATEJIbHYIO MOTHUBAIIUIO
nporpeccuun. @opMyiia N-rowieHa H(POBEIX 00y4arOMHXCs;
apu(pMETHIECKON IPOTPecCuu 00pa30oBaTeNbHBIX BKJIIOUEHUE B YPOK UTPOBBIX MPOLEAYP C

pecypcos (school- IEJIBIO TIOJICPIKAHKSI MOTHBAIIUU

25 | Dopmya CyMMBI [IEPBBIX N 4ICHOB 4 collection.edu.ru) 00y4JaromMXxcs K MOTy4YSCHHIO 3HAHUH,

apu(MeTHICCKOll Iporpeccuu HaJIAXKUBAHUIO TTO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOIIIEHUH B KJIacce;
§10 |I'eomempuueckasn npozpeccus 6
WHUITUHPOBAHUE U MTOIJICPIKKA

26 | OmpeneneHne reoOMeTpUUECKOn 2 UCCJIEJIOBATEIbCKOM 1eATEeIbHOCTH
nporpeccuu. @opmyia N-ro ujieHa oOyJaromuxcs
reOMETPUUYECKOMN MPOrpeccuu

27 | Dopmyna CyMMBI IEPBBIX N 4
YJIEHOB T€OMETPUUYECKON MPOTrpeccuu
Konumponvnaa paboma Ne5 no meme : 1
"Yucnoewvie nocnedosamenvnocmu'

MosTopenue (18 uacos)
[ToBTOpeHue, 00001IeHNE,CUCTEMATH3AIUS 15 1
3HaHUU
HroroBas koHTponbHas paboTa 2
Hroro 102 6
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PABOYAS ITPOI'PAMMA YYEBHOT'O KYPCA
«"EOMETPUS» B /-9 KIIACCAX

INOACHUTEJBHASA 3AIIMCKA

['eoMeTpus Kak OJIMH M3 OCHOBHBIX Pa3/JEJIOB MIKOJbHOM MATEMATUKH, UMEIOIINN
CBOEH I11eNbl0 00€CTIeUnTh M3Yy4YEeHHE CBOMCTB M pa3MepoB (puUryp, ux OTHOIICHUH W
B3aMMHOE€ PACIIOJIOKEHHE, OINUPAETCS Ha JIOTHYECKYIO, JOKa3aTEJIbHYIO JIUHUIO.
[leHHOCTH, W3y4YeHUsI TEOMETPUM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus
3aKJIIOYAeTCS. B TOM, YTO OOYy4YaloOIIMICS Y4YUTCA TMPOBOAMUTH JOKa3aTeIbHbIC
pacCcykJeHUsl, CTPOUTHb JIOTMYECKUE YMO3AKIIOUCHUS, JOKAa3bIBaTh HWCTUHHBIC
YTBEPKIACHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, POBOJUTH PACCYKICHUS
«OT TPOTUBHOTO», OTJIMYATh CBOMCTBA OT NPHU3HAKOB, (OPMYJIHUPOBATH OOpATHBIC
YTBEPKICHUS.

BTOpoli 1IEHHOCTBIO HM3Y4YEHUS TEOMETPHUM SBIISIETCS HCMOJb30BAaHUE €€ Kak
WHCTPYMEHTAa NpPU PEUICHUHM KaK MAaTeMaTUYeCKHX, TaK M MPAKTUYECKUX 3ajad,
BCTPEYAIONINXCSI B peabHOM *Ku3HU. OOydaromuiics: MTOJDKEH HAYyYUThCS ONPENEeTUTh
reOMETPUYECKYI0 (DUTYpy, ONMUCATh CIOBAMU JAHHBIM 4YepTEX MW PUCYHOK, HaWTU
IUIOMIAh 3€MENBHOTO y4YacTKa, PaccuuTaTh HEOOXOIMMYIO JJIMHY OMTOBOJOKOHHOTO
Kabenst unu TpeOyeMble pa3Mephbl rapaxa Jjisi aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIYHCIHUTENbHAS JIMHUS B H3y4eHUUW TreoMmeTpuu. [lpu pemiennun 3agad
MPAKTUYECKOTO XapakTepa OOyYarolUNCs YYUTCS CTPOUThH MaTEMaTHUYECKHUE MOJCIIH
peaNbHBIX KM3HEHHBIX CUTYyallui, TPOBOJUTH BHIUUCIICHUS U OLICHUBATh aJICKBATHOCTD
MOJyYEHHOI'O pe3ysbTara.

Kpaithe BaxxHO mNOMYEPKUBATHL CBSI3M TEOMETPUU C JIPYTUMH  yUYEOHBIMU
npeaMeTaMy, MOTUBHUPOBATh MCIOJIb30BATh OMNPENCICHUS] T€OMETPUUECKUX (DUTyp U
MOHSATUM, JEMOHCTPUPOBATH MPUMEHEHHE TOJYYEHHBIX YMEHUM B (DU3UKE U TEXHUKE.
Ot cBA3u Haubosee spKo BUAHBI B TeMax «Bektopwy, «TpuronHomerpuueckue
cooTHoIIeHus», «MeTton koopaunat» u «Teopema Iludaropay.

VYuebunii kypc «l'eomeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIC pa3Jeibl
conepxxanus: «['eomerpudeckue GUTyphl U X CBOMCTBaY, «I3MepeHne reOMEeTPUIECKUX
BEJIIMUUHY», «JleKapTOBBI KOOpJIMHATBI Ha IUIOCKOCTH», «Bektopb», «/IBrukeHUs
iockocTy, «IIpeobpazoBanus mog00Us».

OOwiee 4yuCiIO YacoB, PEKOMEHJOBAHHBIX Ui M3yuyeHUsi Y4eOHOro Kypca
«I"eomerpus», — 204 yaca: B 7 kjacce — 68 dacoB (2 yaca B HeJie0), B 8§ Kjacce —
68 yacoB (2 vaca B Hezeno), B 9 kiacce — 68 yacoB (2 yaca B HeZEIi0).
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COJEPXAHUE OBYUYEHUA
7 KIIACC

Havanpubie nonsaTusa reomerpun. Touka, npsimasi, OTpE30K, JIyd. YTou. Buasl yrios.
Beptukanbabsle M cMexHble yriael. buccexkrpuca yrna. JlomaHas, MHOTrOyroJIbHUK.
[TapajuenbHOCTD U NEPIIEHAUKYIISIPHOCTD IIPSIMBIX.

Cummetrpuunbie ¢urypsl. OCHOBHBIE CBOMCTBa oceBOM cumMmerpuu. llpumeps
CUMMETPHUH B OKPYKAIOIIEM MUDE.

OCHOBHBIE MTOCTPOEHUS C MOMOLIBIO HUPKYJIS U TuHeku. TpeyronsHuk. Beicora,
MeaMaHa, OMCCEKTpUca, X CBOMCTBA.

PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUMN TPEYroJibHUKU. HepaBeHCTBO TpeyroabHUKA.

CBoiicTBa ¥ TpU3HAKK PaBHOOEIPEHHOro TpeyrojbHUKa. IIpu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBONCTBAa M NPU3HAKK NAPAUICIBHBIX NpsAMBIX. CymMMa yIJIOB TPEYrOJbHUKA.
Bremnue yrisl TpeyrojbHUKA.

[IpsmoyrosbHbIi ~ TpeyroJbHUK.  CBOMCTBO  MEIHWAaHBI  MPSMOYIOJIBHOTO
TPEYroJbHUKA, MPOBEAEHHOM K rumoreHyse. [Ipu3sHaku paBeHCTBa INPAMOYIOJIBHBIX
TPEYTOJIBHUKOB. [IpAMOYTroJIbHBINA TPEYTOJBHUK € yIJIoM B 30°.

HepaBencTBa B reoMeTpun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa 0 00JIbIlIeM yriie U O0JbLIEH CTOpOHE TpeyroiabHUKa. [leprnenauKysp
Y HaKJIOHHAS.

I'eomeTpuueckoe mecto To4yek. buccexkrpurca yria U CepeIuHHbIA NEPIEHIUKYIISAP
K OTpEe3Ky KaK F€OMETPUUECKUE MECTa TOYEK.

OKpy>KHOCTb M KpYT, XOpJla U JUAMETP, UX CBOWCTBA. B3auMHOE pacmnosoxeHue
OKpY>KHOCTH M mnpsmou. KacarenpHas u cekymas K OKpYXHOCTH. OKpPYXHOCTb,
BIIMCaHHasA B yroJl. BnucanHas u onuca”Has OKpy>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYereipéxyronpHuku. [lapamnenorpamm, ero npusHaku U cBoucTBa. HacTHbIe
Clly4au napajjiesiorpaMMOB (IIPSIMOYTOJIbHUK, pOMO, KBaJIpaT), UX MPU3HAKU U CBOMCTBA.
Tpaneuusi, paBHOOOKas Tpamneuus, €€ CBOICTBa U npu3HaKu. [IpsiMmoyronpHas Tpanemus.

Merton ynBoenus menuansl. LlenTpansHas cummerpus. Teopema dDaneca u Teopema
O MPOIIOPLUOHAIBHBIX OTPE3KaX.

CpenHue nTuHUA TPEYTOJIbHUKA U Tpaneuuu. L{eHTp macce TpeyronbHuKa.

[Tonobue TpeyroapHukKoB, Kodpdunuent mnogodus. IIpusHaku momoOus
TpeyrojabHUKOB. [IpruMeHenue nogo0us npu pereHn NPakKTUYECKUX 3a/1a4.

CpoiicTBa miomaaed reoMerpuueckux Guryp. DopMynbl A IUIOLMIAAH
TpEeyroJibHUKa, NapajienorpaMmma, pomba u Tpanenuu. OTHOLIEHWE TUIOLIAACH
MO00HBIX GUTYP.

Brluncnenne miomane TPEYroabHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYaTOMN
oymare.
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Teopema Iludaropa. IIpumenenue Tteopemsbl [ludaropa mnpu pemeHUU
MPAKTUYECKUX 3a/a4.

CHHyC, KOCHHYC, TaHI'€HC OCTPOIrO yIjla TMpPSMOYTOJIbHOTO TPEYroJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO. TpuroHOMeTpuieckne (yHKIUU YTIIOB
B 30°,45° u 60°.

BrnimcanHble M LEHTpaJbHBIEC YIUIBL, YTOJ MEXIY KacaTEIbHOHW M XOpPHOMl. YTIJIb
MEXKIy XOpAaMu U CEKyIIUMU. BrimcaHHbIE 1 OMMCaHHBIE YEThIPEXYTOJIBHUKH. B3anmMHoe
pacrojokeHue NByX OKpykHocTeil. Kacanuwe okpyxHocTeld. OOnme KacateibHbIE K
JIBYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanreic yriaoB ot 0 mo 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. POPMYJIBI IPUBEIECHMUS.

Pemenne tpeyronpHukoB. TeopeMa KOCHHYCOB M TeopeMma CUHYCOB. Pemenue
IIPAKTUYECKUX 3a]1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[TpeoOpa3zoBanue nogodus. Ilogodue cooTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 pPOU3BENEHUN OTPE3KOB XOpA, TEOPEMBI O MPOU3BEICHUH OTPE3KOB
CEKYILHUX, TeOpEMa O KBaJIpaTe KacaTeIbHOM.

Bekrop, nnuHa (MOAYJb) BEKTOpA, COHAINPABICHHbIE BEKTOPBI, MPOTHUBOMOIOKHO
HaIlpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaLuU
HaJ BEKTOpaMH. Pa3nokeHwe BeKTopa IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopnnuater  Bektopa. CkamsipHO€  NPOU3BEACHUE  BEKTOPOB,  IIPUMEHEHUE
JUIS1 HAXOKJIEHUS JUIMH U YTJIOB.

JlekapTOBBI KOOPJAWMHATHI HA IUIOCKOCTH. YPAaBHEHUS MNPSAMOM M OKPYKHOCTH
B KOOpJMHATAax, MEPECEYEHUE OKPYKHOCTEM M MNpAMBIX. MeToJ KOOpAWHAT MU €ro
IIPUMEHEHHUE.

[IpaBunbpHBIE MHOTOYTOIBHUKY. JIJIMHA OKPYKHOCTH. [’ pagycHas u paguaHHas Mepa
yTJIa, BBIYMCIIEHNE JUIMH AYT OKpYyKHOCTeH. [nomanpe kpyra, cekropa, CErMeHTa.

JIBUKEHUsT TUIOCKOCTM M BHYTPEHHHE CHUMMETpud Guryp (dJIeMeHTapHbIe
npencrasienus). [lapannensusiii nepenoc. [loBopoT.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pPE3yNbTAaTBl OCBOSHHUS NPOrPaMMBI y4eOHOTO Kypca K KOHILY
oOydeHus B 7 KJacce:

Pacnio3HaBaTh u3y4eHHBIE T€OMETpUUYECKHE (UTYPBI, ONPENEsTh WX B3aHUMHOE
pacnoyioKeHue, Mu300pakaTh TIeOMETpUYECKHe (UTYPBI, BBINOIHATh YEPTEKHU
II0 YCJIIOBMIO 3ajauyu. M3mepsATh JMHEWHBIE W YIVIOBBIE BEIWYMHBI. Pemars 3agauu
Ha BBIYMCIICHUE JJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jenatb rpyOyr0 OIIEHKY JTUHEHHBIX M YTJIOBBIX BEJIMYMH MPEIMETOB B peajbHOM
KU3HU, pa3MepoB MPHUPOAHBIX OOBEKTOB. Pasnmnuate pasMepsl 3THUX OOBEKTOB
10 MOPSAJIKY BEJINYMHBI.
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CTpouTh YEPTEXKH K TEOMETPUUECKUM 337a4aM.

ITonp30BaThCA NPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIB30BaTh MPU3HAKHU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJbHUKOB IPU PEIICHUH 33a4.

IIpoBoauTE JOTHYECKHE PACCYKAECHUS C HCIOJIb30BAaHUEM T'€OMETPUYECKUX
TEOPEM.

[Tonp30BaThCAd  MpU3HAKAMU  PABEHCTBA  NPSIMOYTOJBHBIX  TPEYTOJbHHKOB,
CBOWMCTBOM MeEJHMaHbl, MPOBEAEHHON K THUIIOTEHY3€ NPSIMOYTOJIBHOTIO TpPEYrOJIbHUKA,
B PELICHUN I'€OMETPUUYECKHX 3a]au.

OnpenensaTh MapayieNbHOCTh MPSMBIX C MOMOIIBIO YITIOB, KOTOpBIE 00paszyeT
¢ HUMH cekymas. Onpenenars NapajuieIbHOCTh MNPAMBIX C IMOMOIIBIO PaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM IPSAMOM 10 TOYEK APYTOU MPSAMOM.

Pemars 3a1aun Ha Ki1eTyaToi Oymare.

[IpoBOAUTH BHIYMCIIEHUS! W HaXOJUTh YUCIIOBblE U OYyKBEHHbBIC 3HAUEHUS YIJIOB

B T€OMETPUYECKHUX 3a/1a4ax C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYIOJBHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB yIJIOB, OOpa30BaHHbIX IMpU MEPECEYCHHH JIBYX
[IapajuIeNIbHBIX NPSMBIX CEKYLIEH. PemaTe npakTuyecKkue 3aa4u Ha HaX0XKECHUE YIJIO0B.

Bianers INOHATHEM TI'E€OMETPUYECKOIO MeECTa TOYEK. YMETh OIpeneiiaTh
OHMCCEKTPHUCY yTJla U CEPEANHHBINA NEPIIEHIUKYIISIP K OTPE3KY KaK FT€OMETPHUUECKUE MECTa
TOYEK.

@opMyIMpOBaTh ONPEACIECHUS OKPYKHOCTH W Kpyra, XOpIbl M JUAMETpa
OKPY>KHOCTH, TOJIb30BAaTbCSI MX CBOMCTBAMHM. YMEThb NPUMEHATh 3TH CBOWMCTBA
IIPU PELICHUU 3a/1a4.

Braners moHsATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaXOJIUTh
e¢ uentp. [lonb3oBaTbea (akTamMum O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYroJIbHHKA
IIEPECEKAIOTCs B OJJTHOM TOYKE, U O TOM, YTO CEPEAUHHBIEC NIEPIICHANKYJIIAPBI K CTOPOHAM
TPEYTOJIbHUKA NIEPECEKAIOTCS B OTHOU TOUKE.

Brnaners mnoHATHEM KacaTebHOW K OKPYXHOCTH, TOJIb30BAaTHCS TEOPEMOMN
0 NEPIIEHANKYIISIPHOCTH KAcaTeIbHOM U palnyca, IPOBEAEHHOIO K TOYKE KaCaHUs.

ITonp30BaThCAd NMPOCTEUIIMMHU T€OMETPUUYECKMMH HEPABEHCTBAMU, MOHUMATh HMX
IIPAKTUYECKUN CMBICI.

IIpoBOAUTE OCHOBHBIE TE€OMETPUUYECKHE IOCTPOEHUS C ITOMOLIBIO LUPKYJIS U
JINHEWKH.

[IpeameTHbIe pe3yabTaThHl OCBOCHHUS MPOTPAMMBI y4E€OHOTO Kypca K KOHILY
o0yueHus B 8 kJ1acce:

Pacnio3HaBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, TI0JIb30BaThCS
UX CBOWCTBaMH NPH PELIEHUH T€OMETPUUECKUX 3a/1a4.

[IpuMeHATh CBOKCTBA TOUKM NEPECEUECHUs] MEJIMaH TPEyroJibHUKA (LIEHTpa Macc)
B PEIICHUH 3a/au.

Bragets moHsATHEM CpeQHEN JMHUM TPEYrOJbHUKA W Tpamnelud, NPUMEHSATh UX
CBOWCTBA NPH pELICHNH reomerpudyeckux 3aaad. [lone3oBaTecsa Teopemon dPaneca
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U TEOPEMOW O MPONOPLUOHAIBHBIX OTPE3Kax, IPUMEHATh HUX Ui PEIICHHUS
IIPAKTUYECKUX 3a]1a4.

[IpuMeHsTh NpU3HAKK TOA00US TPEYrOJbHUKOB B PEUIEHHMH TE€OMETPUYECKHUX
3a1ad.

[lonb3oBatbess  Teopemoit I[ludaropa anms  pemieHUsT TEOMETPUUYECKUX U
npakTUYecKux 3agady. CTpOUTh MaTEMaTHYECKYI0 MOJENIb B MPAKTUYECKHX 3ajadax,
CaMOCTOSITENIBHO JI€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JIINHBI.

BiiageTs NOHATUAMU CHHYCA, KOCHHYCA M TAHT€HCA OCTPOTO yIiia IPsIMOYTOJIBHOTO
TpPEyroJabHUKA. [101630BaTHCSA S TUMH MMOHATUAMU JJIS1 PELICHUS TPAKTUYECKUX 3a1a4.

Boeruncnate (pa3nuuHbIMH crioco0aMi) IUIOLAJb TPEYroJIbHUKA W IJIOLIAAH
MHOTOYTOJIbHBIX (Uryp (IOJB3YsCh, I/I€ HEOOXOAMMO, KaJIbKYISATOpoM). IIpumeHsTh
IIOJIyYEHHBIC YMEHMUS B IIPAKTUYECKUX 3a/1a4ax.

Bianers MOHATHAMU BIMCAHHOIO M LICHTPAJIBHOIO YIVIA, UCIIOIB30BaTh TEOPEMBI
0 BIMCAHHBIX yTjax, yriax Mexay XopAaMu (CEeKyILMMHU) U YIJie MeXAy KacaTelbHOU U
XOpZOH IIPU PELICHUU T€OMETPUUECKUX 3a1a4.

Brnaners mOHATHEM ONHWCAHHOTO YETHIPEXYTOJIBHUKA, IPUMEHATh CBOMCTBA
OIIMCAaHHOI'O YETHIPEXYTOJILHUKA IIPU PELLICHUH 3a1a4.

IIprMeHATH [TOIyYEHHBbIEC 3HAaHUS HA IIPAKTUKE — CTPOUTHh MAaTEMAaTUYECKUE MOJECIIN
UL 3a7a4  pEATbHOW JKMU3HM M TIPOBOJWTH COOTBETCTBYIOIIME  BBIYMCIICHUS
C TMPUMEHEHHEM TOJ00MS U TPUTOHOMETPUHU (MONB3YSICh, TAE HEOOXOAUMO,
KaJIbKYJIATOPOM).

[IpenMeTHbIe pe3ysIbTaThl OCBOCHHS MPOrpaMMbl yYEOHOTO Kypca K KOHILY
oOydenus B 9 kiacce:

3HaTh TPUTOHOMETPHUUYECKHE (PYHKIIMU OCTPBIX YIJIOB, HAXOAUTH C UX MOMOILBIO
pa3IMyHbIE 3JIEMEHTHI MPSIMOYTOJBHOIO TPEYTrOJbHUKA («PELIEHHUE MPSIMOYTOJIbHBIX
TPEyroJbHUKOBY»). HaxomuTh (C MOMOIIBIO  KAJIbKYJISATOpA) JJIUHBI U YTJIbI
JUIsL HETaOJIMYHBIX 3HAUCHUH.

[Tonb3oBaTbea (popmyslaMu MPUBEIECHUS W OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM JUIsl HAaXOXJACHHS COOTHOIIEHHH MEXIy TPUTOHOMETPUUYECKUMU
BEJTMYMHAMMU.

Hcnonb3oBaTh TEOpPEMbl CHHYCOB M KOCHMHYCOB JJII HAaxXOXJEHHUSA Pa3IMYHBIX
AJIIEMEHTOB TPEYTOJbHUKA («PELIEHUE TPEYTOJIbHUKOBY), MIPUMEHATh UX MPHU PEIICHUU
reOMETPUYECKHUX 3ajau.

Bnagers moHsTHsAMH TnpeoOpa3oBaHHUs MOJOOHUS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX uryp. Ilonp3oBaTbest cBOMCTBaMM MOJIOOMS MTPOU3BOJIBHBIX (PUTYp, YMETh
BBIUUCIIATD JJIUHBI U HAXOAUTH YTIIbl Y TOJ00HBIX (uryp. [IpumensTs cBoiicTBa monodus
B TMPaKTHMYECKUX 3aJadyax. YMEThb MPUBOAUTH MPUMEpPbl MNOJO0OHBIX (UTYp
B OKPY’KaIOILIEM MHpE.

[Tonb30BaTbcsd TEOpeMaMH O MPOU3BEIACHUM OTPE3KOB XOpA, O IPOU3BEAECHUU
OTPE3KOB CEKYIIHX, O KBaJlpaTe KacaTeIbHOM.
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[Tonb30BaTbCsa BEKTOpaMH, MOHUMATh UX F€OMETPUUECKUN U (PU3NUECKUN CMBICI,
OPUMEHATh MX B PELICHUM TEOMETPUUYECKUX U (u3mueckux 3aaad. [IpumeHsTsH
CKaJISIPHOE MPOU3BEJCHUE BEKTOPOB JUIsl HAXOKICHUS JIMH U YTJIOB.

[Tonb30BaTbCAd METOJIOM KOOPAMHAT HA IJIOCKOCTH, NPHUMEHSTh €ro B pPELICHUU
reOMETPUUYECKUX U MTPAKTUUECKUX 3ajauy.

Bnaners NOHATHAMU IPAaBUIBHOTO MHOTOYTOJIBHHUKA, JUIMHBI OKPYXHOCTH, JITMHBI
YT OKPY>KHOCTH M paJuaHHOW MEphl yria, YMETh BBIUMCIATH IUIOLIA/lb KpyTra U €ro
yactel. [[puMeHATh oJlydeHHbIE YMEHUS B IPAKTUYECKUX 3a/1ayax.

HaxoauTs ocu (W11 IEHTPBI) CUMMETPHUH (QUTYD, TPUMEHSTH ABMKCHUS TIIOCKOCTH
B IIPOCTEHMILINX CITydasx.

[IpuMeHATh MOTy4YEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTHh MATEMAaTUYECKHE MOJIEIH
JUISL  3aa4  peaJbHOM JKM3HM W IPOBOJUTH COOTBETCTBYIOLIUE BBIYHMCIICHUS
C TMpUMEHEHUWEM MnoJo0Hus M TPUTOHOMETPUYECKHX (QYHKIUH (MOJIB3YysCh, TJE
HEO0OXO0IMMO, KAIBKYIATOPOM).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
HaunmenoBanue paznena |KosnmuecTBo OcHOBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YJarOIINXCS
(TemnI) Kypca 4acoB COZIEp)KaHUE
[Ipocrenmme 14 [Ipocrenmme ®opMyJIHPOBATH OCHOBHBIE ITIOHATHSI U ONIPEIECIICHUS.
reoMeTpuyeckue GUrypsl u reOMETPUUECKUE Pacno3naBaTh H3y4yeHHbIE TEOMETPUUECKUE (DUTYPBI,
uX CcBoOMcTBa. M3Mepenue OOBEKTHI. onpeaesiTh UX B3aMMHOE PACIIOJI0KEHHUE, BHITIOJIHATD
reOMETPUUYECKUX BEJIMYNH MHOTroyroJIbHUK, 4epTEK MO YCIOBUIO 3a/1a4U.
JIOMaHas. IIpoBoauTh NpoCTENHIINE MOCTPOCHHSI C TOMOILBIO IUPKYJIS
CMexHBIE U Y JINHEWKHY.

BEPTUKAJILHBIC YTJIBI.
Paborta

C MPOCTEUIITUMHU
YepTeKaMu.
N3mepenune TMHEeMHbBIX
U YTJIOBBIX BEJIUYMH,
BBIYUCJICHHUE OTPE3KOB
1 yTJIOB

M3mepsaTh IMHENWHBIE U YTIIOBBIE BEIMYMHBI FEOMETPUYECKHUX
U TIPAaKTUYECKUX OOBEKTOB.

OnpenensiTh «Ha r71a3» pa3Mepbl PeaIbHBIX 00bEKTOB,
NPOBOAMTH IPyOYI0 OLIEHKY UX Pa3MEpOB.

PemaTh 3a1aun Ha BBIUKCIIEHUE IJIMH OTPE3KOB U BEIMYUH
YTJIOB.

PemaTe 3a1aun Ha B3aMMHOE PaCIIOJIOKEHUE
reOMETPUUYECKUX PUTYD.

IIpoBoanTsh K1accuukaluio yrioB, BBIMUCIAATH
JIMHENHBIE U YIJIOBBIE BEJIMYHUHBI, IPOBOAUTH
HEO0OXOUMBIE JOKA3aTEIbHbIE PACCYKICHUS.
3HAKOMUTBCS C MCTOPHEN Pa3BUTHS T€OMETPHUU

TpeyroyibHUKU

22

ITonsiTE O paBHBIX
TPEYroJbHUKAX U

Pacno3HaBaTth napel paBHbIX TPEYTOJbHUKOB Ha TOTOBBIX
yeprexkax (C yKkazaHuEM IMPU3HAKOB).
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MIEPBUYHbIC
MIPEACTABICHUS

O paBHBIX (hUTypax.
Tpu npuszHaka
paBeHCTBA
TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBA
MPSMOYTOJIbHBIX
TPEYTOJIbHUKOB.
CBOIICTBO M€IMAHBI
PSIMOYTOJIBHOTO
TPEYTroJIbHHKA,
MIPOBEIEHHOU

K TUIIOTEHY3E.
PaBHOOepeHHbBIC U
PaBHOCTOPOHHHUE
TPEYrOJIbHUKHU.
[Ipu3Haku u CBOMCTBA
paBHOOEIPEHHOTO
TPEYrOJIbHUKA.
Hepasencrtaa

B T€OMETPHH.
IIpssMOyTOJIBHBIN
TPEYTOJIbHUK C YTIIOM

B 30°

BoiBoauTh creacTBYs (PAaBEHCTB COOTBETCTBYIOIINX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
@opMyJIHPOBATH ONPEICIICHUS: OCTPOYTOJIBHOIO,
TYHOYTOJIBHOTO, IPSIMOYTOJILHOTO, PABHOOEPEHHOT O,
PaBHOCTOPOHHETO TPEYTOJIbHIUKOB; OMCCEKTPHUCHI, BHICOTHI,
MeJIUaHbl TPEYTOJIbHUKA; CEPEIMHHOTO MEPIEHAUKYISpa
OTpe3Ka; MepuMeTpa TPEyroibHUKA.

@opmMyIMpPOBaTh CBOWCTBA U IPU3HAKKU PAaBHOOEIPEHHOTO
TPEYTOJbHUKA.

CTpouts 4epTexu, pemaThb 3312491 C IOMOUIBIO
HaxO0>JICHUSI PaBHBIX TPEYTOJIbHUKOB.

IIpyuMeHATH TPU3HAKY PABEHCTBA NPSIMOYTOJIBHBIX
TPEYTOJIBbHUKOB B 3a7a4ax.

Hcnoan3oBath UPPOBLIE peCypChl 1JIA UCCIET0BAHUS
CBOMCTB H3y4aeMbIX Quryp.

3HAKOMUTBHCS € HCTOPHEN PA3BUTHS T€OMETPUU
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[lapannensHble NpsIMBIE,
CyMMa YTJIOB TPEYroJIbHUKA

14

[TapannenbHbIE
IpsIMBIE, UX CBOKCTBA.
Hakpecrt nexammue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIBI,
oOpa3oBaHHbIE

MIpU NIepECeYEHUN
IapajuIeNIbHBIX
MPSIMBIX CEKYIIEH).
[Ipu3Hak
M1apajuIeIbBHOCTH
MPSIMBIX YEpe3
PaBEHCTBO PACCTOSIHUN
OT TOYEK OJHOMU
MPSAMOM 1O BTOPOU
PSAMOM.

Cymma yrioB
TPEYTOJbHUKA.
Bremnue yriibsl
TPEyTOJbHUKA

®opMyJIHPOBATH MOHATHE [TAPAITUICIIBHBIX IPSIMBIX,
HAXOJUTh IPAKTUYECKHUE IIPUMEPHI.

M3yuaTh cBoOCTBa yIJIOB, 00Pa30BAHHBIX MPU NIEPECEUECHUH
napaJuIebHBIX NPSMBIX ceKylel. Ilposoauts
A0KA3aTeJIbCTBA [TapaJUIEIIBHOCTH IBYX IPSIMBIX C TOMOIIBIO
YTJI0B, 0Opa30BaHHBIX MPU NEPECEUECHUN ITUX NPAMBIX
TPETHEU TIPSIMOMU.

BbpI4HCISITH CyMMY YIJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
HaxoauTh yncioBbie 1 OyKBEHHbIEC 3HAYEHUS YTIIOB

B TEOMETPUYECKHX 33/1a4ax C UCIOJIb30BAHUEM TEOPEM

0 CYMME€ YIUIOB TPEYI'OJIbHUKA U MHOTOYTOJIbHUKA.
3HAKOMUTBCS C MCTOPHEN Pa3BUTHS T€OMETPHUU

OKpy)HOCTb U KPYT.
['eomeTprueckue
MMOCTPOCHUS

14

OKpyX HOCTb, XOpJia U
JIHaMETP UX CBOKCTBA.
Kacarenpnas

K OKPY>KHOCTH.

OKpyX HOCTb,
BIIMICaHHAs B yTOJI.

DopMyJIHPOBATH ONpelesIeHUs . OKPYKHOCTH, XOP/bI,
JIMaMEeTpa U KacaTelIbHOM K OKpyKHOCTH. U3y4aTrh nx
CBOMCTBA, IPU3HAKU, CTPOUTH YEPTEKHU.
HccaenoBatp, B TOM 4KCIIE HCIOJb3YS HU(POBbIE
pecypcehl: OKPYKHOCTb, BHIUCAHHYIO B YTOJ; HEHTP
OKPY’KHOCTH, BIMCAHHOU B yTOJI; PABEHCTBO OTPE3KOB
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[Tonsitue o I'MT,
MPUMEHECHUE

B 3a/1a4ax.
buccekrpuca n
CEpPEIMHHBIN
NEePHIEHIUKYIISIP
KaK T€OMETPUUYECKHUE
MecTa TOYEK.
OKpyX HOCTb,
ONHMCAHHAS OKOJIO
TPEYTOJIbHHUKA.
OKpyX HOCTBb,
BIIMICAHHASA

B TPEYTOJIbHUK.
[Ipocrenmme
3a1a4u

Ha IOCTPOEHHE

KacaTeJIbHbBIX.
HUcnoas3oBars Mmetoa ' MT 11 qokaszarenbcTBa T€OpeEM

0 MepeceYeHN N OUCCEKTPHC YTIIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX MEPICHAUKYJISIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomoipo I'MT.

OBJaaeBaTb NOHATHUSIMHU BIOUCAHHOUN W OIIMCAaHHOM
OKPYKHOCTEUN TPEYTrOJbHUKA, HAXOAUTh LICHTPBI ITUX
OKPYKHOCTEM.

PemaTtb OCHOBHBIC 32/1a4M HA OCTPOEHUE: yIJIa, PABHOTO
JTAHHOMY; CEPEIMHHOTO MEPIEHIUKYISAPA JAHHOTO OTPE3KA;
MPSAMOU, MTPOXOJALIEH YEPE3 JaHHYIO TOUKY U
MIePIICHIUKYJISPHOU JaHHOHN MPsIMO; OMCCEKTPUCHI JAHHOTO
yIJia; TPEYroJIbHUKOB

10 Pa3JINYHBIM 3JIEMEHTAM.

3HAKOMUTBCS ¢ HCTOPHEN PA3BUTHSA T€OMETPUN

[ToBTOpEeHue, 0000IICHIE 4 IToBTOpEHUE 1 PemaTh 3a1aun Ha TOBTOPEHUE, UILUTIOCTPUPYIOIINE CBSA3U
3HAHUN 0000ITIeHE OCHOBHBIX | MEXIY pa3IMYHbIMU YacTSIMH Kypca
MOHATUU U METOZIOB
Kypca 7 Kiacca
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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IHOYPOYHOH IINTAHUPOBAHHUE

I'eomeTpus. 7 Kaacc (68 4)

KosninuecrBo
aKajgeMH4ecK
HX 4YacoB Koauuecrso /lesiTeJIbHOCTD YYUTEJISl C Y4eTOM padoueil
Ne i/ Tema/pazaen K OLCHOYHBIX 90P u HOP y y
O0TBOJAMMBIX NPOrpaMMbl BOCIIHTAHUS
npouenyp
HA OCBOEHUE
TeMbl
HauaabHble reomeTpuyeckue ceeaenus (14 u)
1 |[Ipsimas u oTpe3ok 1 DneKTpOHHAas [ToOyxnenue oOyuaronmxcs cooI01aTh Ha
5 M 1 ¢bopma ypOKe OOIIETPUHATHIE HOPMBI TIOBEACHMUSI,
HOTOYTOJIbHHK, ToMatad yueOHHKa, npaBuiia OOIICHHSI CO CTAPIIUMHU U
3 |JIyau yron 1 Ooubnuoreka CBEPCTHUKAMM, IIPUHIIUIIBI y4eOHON
POII JUCLHUIUIMHBL U CAMOOPTaHU3aALNY;
4 | V3MepeHue TMHEWHBIX BEJIMYNH, BBIYACICHUE 2 [IPUBJICUCHHE BHUMAHHUS 00YYAIOIUXCS K
OTPC3KOB LIEHHOCTHOMY aCIIeKTy M3y4aeMbIX Ha ypoKax
S | M3mepeHue yrioBbIX BEIMYHMH, BBIYUCICHHUE 2 ABIICHHH, OPraHM3aLI X pa6fm’l ¢ NoITyHaeMOou
VIJIOB Ha ypOKe COIMAJIbHO 3HAaUNMON MH(pOpMaLneH;
MIPUMEHEHHE HA YPOKE NHTEPAKTUBHBIX (HOpM
6 |CmexHble ® BEpTUKAJIbHBIE 5 paboThI ¢ 00YJAIOIIMMUCS: HHTEIIEKTYalIbHBIX
YTIIBI UTp, CTUMYJIUPYIOIINUX O3HABATEIbHYIO
PR 5 MOTHUBALMIO 00YYaIOIINXCS;
UMETp U TUIoMaab hur TaBJICHHBIX
CPUMETP omane Guryp, coc © BKJIFOUEHHUE B YPOK UTPOBBIX MPOLEAYP C LIETBIO
U3 MPSIMOYTOJIbBHUKOB
HOJ/IepP’KaHUsl MOTHBALIMU 00YYaOLINXCS K
MOJIY4EHHUIO 3HAHUM, HAJTaXKUBAHUIO MTO3UTHUBHBIX
MEXJINYHOCTHBIX OTHOIIIEHUH B KJacce
Tpeyroabuuku (22 yaca)
8 |IloHsTHE O paBHBIX TPEYTOJbHUKAX U 1 1 OneKTpoHHas [IpuBneuenne BHUMaHUs 00yJaromuxcs K
NEpBUYHBIE MTPEJICTABICHHS O paBHBIX (purypax ¢dopma yueOHUKa, |IEHHOCTHOMY acleKTy H3y4aeMbIX Ha yPOKax
N oubnuotexa POILI. | ssBineHuit, opranu3anus ux paboThI ¢ MOTydaeMOM
9  |Ilepssrii IPU3HAK paBeHCTBa 2
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TPEYrOJIbHUKOB

10 |[Menuansl, OWCCEeKTPUCHI U
BBICOTBI TPEYTOJIbHUKA

11 | PaBHOOenpeHHBIC K PABHOCTOPOHHUE
TPEYroJbHUKU

12 | IIpu3Haku u CBOWCTBA PaBHOOCIPEHHOTO
TPEYyroJbHUKA

13 |Bropoii mpu3HaK paBEeHCTBA
TPEYrOJIbHUKOB

14 | Tperwii PHU3HAK paBeHCTBa
TPEYrOJIHLHUKOB

15 | IIpsMOyYTONBHBIH TPEYrodbHUK C yriioM B 30°

16 | Ilpu3Haku paBeHCTBA MPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB

17 | CBoiicTBO MeaMaHbI MPSIMOYTOJIHHOTO
TPEYroJibHUKA, IPOBEAEHHON K TMIIOTEHY3€e

18 | HepaBeHncrBa B reomeTpun

Konmponvnaa pavomaNel no meme
"Tpeyzonvnuku'’

Ennnas
KOJIICKIHSI

U (POBBIX
00pa30BaTENbHBIX
pecypcos (school-
collection.edu.ru)

Ha YPOKE COIMAIbHO 3HAYUMOW HH(POpPMAaIIHEH;
NpUMEHEHHE Ha YPOKE WHTEPAKTUBHBIX (hopM
paboThI ¢ 0O0YUYAIONTUMUCS: MHTESIUICKTYaTbHBIX
UTP, CTUMYJIUPYIOIINX TIO3HABATEILHYIO
MOTHBAIUIO 00YJAIOIINXCS;

BKJTIOYCHHUE B YPOK MTPOBBIX MPOLIEAYD C IEITHIO
MOJIZICPYKAHUST MOTHUBAIIMU O0YYArOIIUXCS K
NOJTYYCHUIO 3HAHUH, HAJIQ&)KMBAHUIO TTO3UTUBHBIX
MEKJIMYHOCTHBIX OTHOIICHUH B KJIacCe;
UHHUIIMMPOBAHKE U TOJICPIKKA
MCCIICI0BATEIIbCKOM JIESITEIbHOCTH
oOyJaromuxcs

I[HapamieabHubie npsamble (14 yacos)

19 | Ilpu3Haku mapauieIbHOCTH IBYX TPSMBIX
20 | Akcuoma NapajuleibHbIX IPAMBIX
21 | CpolicTBa mapajuIeIbHBIX MPSIMBIX

22 | Ilpu3HaK napauieIbHOCTH MPSIMBIX Yepe3

PaBEHCTBO PACCTOSAHUMN OT TOYEK OJHOU
IIPSIMOM 10 BTOPOU MPSIMOM

DJeKTPOHHAs
dopma yuebHuUKa,

ouoimmoreka POII.

Enunas
KOJIICKITHST

U POBBIX
00pa3zoBaTeNbHBIX
pecypcos (school-

[IpuBneyeHne BHUMaHUS 00yUYaIOIMIUXCS K
LIEHHOCTHOMY aCIIeKTy U3y4aeMbIX Ha YpOKax
SIBJICHHUM, OPTaHU3aIUs X pabOTHI C TTOTy9aeMOM
Ha ypOKe COIMAIBHO 3HAYNMON HH(pOpMaIueil;
MMPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (hopMm
paboThI ¢ 0O0YUAIONUMUCS: HHTEIUICKTYaTbHBIX
WUTP, CTUMYJTHPYIOIIUX TTO3HABATEIbHYIO
MOTHBAIIMIO 00yUYaAIOIINXCS;

H>
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23 | Cymma yriioB TpeyrojbHHKa 2 collection.edu.ru) |BKJIHOYEHHE B YPOK HTPOBBIX MPOIEAYP C IEIbIO
2 |B 5 NIOJ/ICP’KaHUS] MOTHBAIIUU O0YYAIOIINXCS K
HCIIHMUC YIJIBI TPEYro/ibHuKa MOJTyYCHUIO 3HAHUH, HAJIAXKMBAHUIO TIO3UTUBHBIX
Koumponvnas paéoma Ne2 no meme « 1 MEKITMYHOCTHBIX OTHOIIICHHH B KJlacce;
Ilapannenvuvie npamoie, cymma y2ioe WHUIIMMPOBAHHE H ITOAICPKKA
mpeyzonsHuKay UCCIIEIOBATEIbCKON JICATEIIbHOCTH
o0yJarmuxcs
Oxpy:xHocTh M Kpyr.I'eomeTrpnueckne nocrpoeHus 14 yacon
25 | OKpYKHOCTb, XOPJIbI U TUAMETP, UX CBOICTBA 1 DJeKTpOHHAs [IpuMeHeHre Ha YpOKE HHTEPAKTUBHBIX (OPM
% |k 1 dbopma yuebHmKa, |paboThl C OOYHAIONIUMUCS: UHTEIJIEKTYaIbHBIX
acaTclIbHad K OKpYKHOCTH oubimoteka POILL. | urp, CTUMYIHUPYIOIIMX TTO3HABATEILHYIO
27 | OKpy>XHOCTb, BIIUCAHHAS B YTOJI 2 Ennnas MOTHBAIHIO 00YJaIOMIHXCS;
KOJIICKIHSI BKJIIOYCHHUE B YPOK MUTPOBBIX MPOLEAYP C IEITbIO
28 | Tlonste o 'MT, npumenenue B 3a1aqax 2 U (POBBIX HOJIEPKaHUSI MOTUBALIMU O0YUaIOLIUXCs K
29 | BuccexTpuca U cepeMHHBIH TEpIEHANKYIAD 1 00pa30BaTENbHBIX | MOJYYCHHUIO 3HAHUH, HATAXXUBAHHUIO TO3UTHBHBIX
KaK TEOMETPHUECKHE MECTA TOUEK pecypcoB (SChool- | MeXITHYHOCTHBIX OTHOILICHHUH B KJlacce;
collection.edu.ru) | MHHIMHPOBAHHE U MOAAEPIKKA
30 | OKpy»XHOCTb, OIIMCAHHAS OKOJIO TPEYTOJIbHHUKA 2 WCCIIEIOBATENBCKON ACATEIbHOCTH
oOyJaromuxcs
31 | OKpyXHOCTb, BITUCAHHAS B TPEYTOJIBHHUK 2
32 |IIpocreiimme 3a7a9u Ha TOCTPOCHHE 2
Konumponvnaa paboma Ne3 no meme: 1
"Okpyscnocmo u kpye. I'eomempuueckue
nocmpoenus'’
IToBTOpeHue 4 yaca
[ToBTOpeHue u 00001IeHNEe 3HAHUI OCHOBHBIX 3
MOHATHN U METOJOB Kypca 7 Kilacca
Hmozosaa konmponvuan paboma 1
Hroro 68
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8 KJIACC

HanmenoBanue paznena | KoamuecTtso OcHOBHOE OCHOBHBIE BUJIBI IEITEILHOCTH 00yUYarOIIMUXCs
(Temnl) Kypca 4acoB CoZIEpKaHuE

UeThIpEXYTOJIbHUKN 12 [Tapamienorpamm, ero | M300paskaTts 1 HAXOAMTH Ha YEPTEkKAX
MIPU3HAKH U CBOMCTBA. | YETHIPEXYTOJIBHUKH PAa3HBIX BUIOB U UX DJIEMEHTHI.
YacTHble cinyyan DopMyJTHPOBATH ONIPEAeJIeHHs: TapalIeIOrpaMma,
[apajijIeJIOrpaMMOB IpsIMOYTOJIbHUKA, poMOa, KBajipaTa, Tpaneuu, paBHOOOKOM
(IpAMOYTONBHUK, Tpaleuuu, NpsIMOYTOJIbHON TpaIeuu.
poMO, KBaapar), ux Jloka3pIBaTh M HCIOJIB30BATh IIPH PELICHUH 32124
IPU3HAKY U CBOMCTBA. | IPU3HAKHU U CBOWCTBA: MapasuleorpaMmma,
Tpanenns. IpsIMOYTOJIbHHKA, poMOa, KBaJipaTa, Tpaneuu, paBHOOOKOM
PaBHoOOKas u Tpaleuuu, NpsIMOyTrOJIbHON TpaIeuu.
MPSIMOYTOJIbHAS IIpumeHs T METOA YABOCHUS MEIMAHBI TPEYTOJbHUKA.
Tpareuuu. Hcnoan3oBath 11ubpoBbIC peCypChl A UCCIEIOBAHUS
Meton yaBoeHus CBOMCTB M3y4aeMbIX QUryp.
MEINaHBI. 3HAKOMHUTBHCH ¢ HCTOPHEN Pa3BUTUA T€OMETPUN
enTpanbHas
CUMMETPUS

Teopema daneca u Teopema 15 Teopema daneca u IIpoBoAUTH NOCTPOEHUS C IIOMOIIBIO IUPKYJIS U JIUHENKU

0 TIPOITOPITMOHATBHBIX
OTpe3Kax, IMOJ00HBIC
TPEYTOJIbHUKH

Teopema

O IPONOPLIHUOHATIBHBIX
OTpe3Kax.

Cpennsiga TuHUSA
TPEYTOJIbHUKA.

C UCIOJIb30BaHue Teopemsbl Dajeca U TEOpEMBI

0 NMPONOPLMOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
IIPOIIOPLMOHAIBHBIN OTPE30K.

IIpoBoauTh 10Ka3aTEJIBCTBO TOTO, YTO MEAUAHBI
TPEYTOJIbHUKA IIEPECEKAIOTCS B OJHOM TOUKE, U HAXOAUTH
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Tpanenus, e€ cpenHss
JIMHUSL.
[IponopuroHanbHbIE
OTPE3KHU.

IlenTp macc

B TPEYTOJIbHHKE.
[TomoOHEIE
TPEyroJibHUKU. Tpu
MpU3HaKa noo0us
TPEYrOJIbHUKOB.
[IpumeHnenue
moaoous

MIPU PEIICHUU
MPAKTUYECKHUX 3a]1a4

CBSI3b C IICHTPOM MaccC, HaX0AMTh OTHOIIIEHUE, B KOTOPOM
MEMAHbI IEJSATCS TOUKOU UX MepeceueHusl.

HaxoauTthb 11o100HbIe TPEYTOJIBHUKHN HA TOTOBBIX YepPTEkKax
C YKa3aHHEM COOTBETCTBYIOIINX MPU3HAKOB MOAOOHS.
Pematsb 3aga4u Ha MOAOOHBIE TPEYTOJIBHUKH C TOMOIIBIO
CaMOCTOSITENIbHOTO MIOCTPOSHUS YepPTeKeN U HAXOXKICHUS
N0TOOHBIX TPEYTOJIBLHUKOB.

IIpoBoauTh 10KA3aTEJBCTBA C UCIIOJIB30BAHUEM
IPU3HAKOB MOA00US.

Jloka3pIBaTh TpU NpU3HAKA T0A00US TPEYTOJIbHUKOB.
IIpuMeHSITH OTyYEeHHBIE 3HAHUS TIPU PEIICHUH
re€OMETPUUECKUX U MPAKTUYECKUX 3a/au.

3HAKOMMTBCS C HCTOPHeEN pa3BUTHS T€OMETPUU

[Inomans. Haxoxnenue
MJIONIAZIEH TPEYTOJIbHUKOB
1 MHOTOYTOJIbHBIX (PUTYD.
[Tnomaau mogo00HBIX hUTYP

14

CBoiicTBa IuIoIaaeH
r€OMETPUYECKHUX
uryp.

dopMyibl

JUTS TUTIOMIA U
TPEYTOJIbHUKA,
napasenorpaMmma,
Tpaneuuu.
Brruncnenue
IJIOIIAZIEN CIIOKHBIX

duryp.

OsgJ1aieBaTh NePBUYHBIMU NPEACTABICHUAMH 00 0011eH
TEOPUH ILJIOIAIU (MEpbI), (POPMYJITUPOBATH CBOKCTBA
IUIOIIA/IU, BBISICHATD WX HAIJISIHBIA CMBICIL.

BeiBoauTh GOpMYIIBI IUIOMIAIM MTapaIeIorpaMMma,
TPEYroJIbHUKA, TPareuuu U3 GopMyJibl TUIOIIAAH
IPsIMOYTOJIbHUKA (KBaJparta).

BoiBoauTh (OpMYyIIBI IIIOMIAAH BBITYKIOTO
YEeTHIPEXYTOJIbHUKA Yepe3 JUArOoHa N U YIoJl MEX1y HUMH.
HaxoauTs miomaan Guryp, n300pakEHHBIX HA KIIETYATOU
OyMmare, HCNoOJIb30BaTh pazoueHue GUrypbl Ha 4acTu U
J0CTpanBaHHUE.
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[Tnomaau guryp

Ha KJIeT4aToi Oymare.
[Tnomaay mogoOHBIX
duryp.

3amaun

C IPaKTUYECKUM
COJIEp’KaHHUEM.
Penienue 3amau

C MOMOIIIBIO0 METOAA
BCIIOMOTaTEIILHOU
TUIOIIAN

Pa36upaTth npuMepsbl UCTIIOIE30BaHMS BCTIOMOTAaTEIbHON
TUTOIIAM JIJISl PEIICHUS TEOMETPUUYSCKHX 3a/1a4.
HaxoauTtsb muiomaay nogo0HbIX QUryp.

BoruucjasaTs ionmaan pa3IndHbIXx MHOTOYTOJIBHBIX (DHUTYD.

Pemarnb 3alavdi Ha IU10aab € IMPAaKTHYCCKUM
COACPKaHUEM

Teopema [ludaropa u
Havalia TPUrOHOMETPUHN

10

Teopema ITudaropa, u
€€ IIPUMCHEHHUE.
Onpenenenue
TPUTOHOMETPHICCKUX
GyHKIUNA OCTPOTO
yTiia MPSIMOYTOJIHHOTO
TPEYTOJIbHHKA,
TPUTOHOMETPUUECKHUE
COOTHOIIICHUS

B IIPSIMOYTOJILHOM
TPEYTOJIbHUKE.
OcHoBHOE
TPUTOHOMETPHUICCKOEC
TOXJIECTBO

JMoxa3biBaTh TeopeMy [Iudaropa, ncnoap3oBarsb €

B ITPAKTUYECKUX BBIYUCIICHUSAX.

DopMyJTHPOBATH ONIPEACIECHUS TPUTOHOMETPHUUECKUX
(GYHKIIMI OCTPOTO yriia, HPOBePATh X KOPPEKTHOCTb.
BbIBOAMTH TPUTOHOMETPUYECKHE COOTHOLLICHUS

B IIPSIMOYTOJIBHOM TPEYTOJIbHUKE.

HccaenoBarh COOTHOLICHHS MEXIY CTOPOHAMU B
PSAMOYTOJIBHBIX TPEYTOJIBHUKAX € yriilaMu B 45° u 45°; 30°
u 60°.

Hcnonb3oBath GopMysibl IPUBEACHUS U OCHOBHOE
TPUTOHOMETPUUECKOE TOKIECTBO I HAXOXKACHUS
COOTHOIICHUI MEXy TPUTOHOMETPUYECKUMH (PYHKIUSIMU
Pa3IMYHBIX OCTPBIX YTJIOB.

IIpuMeHsITH TOTyYEHHBIE 3HAHUS U YMEHUS ITPU PEILIEHUU
PAKTUYECKUX 3a/1a4.

3HAKOMHMTBCH ¢ HCTOPUEH Pa3BUTUSA T€OMETPUN
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YTl B OKPY’KHOCTH.
BricanHble 1 OIMCaHHBIE
YEeTBIPEX YT OJIbHUKH.
KacarenbHble

K OKpy>kHOCTH. Kacanue
OKPYXHOCTEMN

13

Bnucannsie n
LEHTPAJIbHBIC YTJIbI,
YTOJI MEXITY
KacaTeJabHOU U
XOPAOM.

Yrael Mexay
XOpJlamMu U
CEKYIIIMMH.
Bnoucannsie n
OIMMCaHHBIC
YETBIPEXYTOIBHUKH,
WX IPU3HAKU U
CBOMCTBA.
[Ipumenenune s3Tux
CBOMCTB

MIpY PELICHUU
r€OMETPUUIECKUX
3ajad4.

BzaumHoe
PACIIOJIOAKEHUE JIBYX
OKPY>KHOCTEH, 001111
KacaTeJIbHbIC.
Kacanwne
OKPYKHOCTEU

DopMyIMPOBATh OCHOBHBIE ONPEIETICHUS, CBI3AHHbBIE

C YIJIaMH B Kpyre (BIIMCAaHHBIN YroJl, EHTPAJIbHBIN YroJI).
HaxoauTsp BliMcaHHBIE YIJIbl, ONUPAIOIIAECS HA OAHY YTy,
BBIYMCJISATH YIJIbI C TOMOLIBIO TEOPEMBI O BIUCAHHBIX
yriax, TEOPEMbl O BIUCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJILHOM YTJIE.

HccnenoBarhb, B TOM UKCIE C TOMOLIBIO HU(PPOBBIX
pECypCOB, BIIMCAHHBIE U OITMCAHHBIE YETHIPEXYTOJbHUKH,
BBIBOJMTB X CBOWCTBA U MPU3HAKH.

Hcnoab30BaTh 3TH CBOMCTBA U IPU3HAKH [IPU PELLICHUN
3a1a4y
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[ToBTOpEHME, 0000IICHNE 4 [ToBTOpEHUE PemaTh 3a1a4u Ha IOBTOPEHUE, WILTIOCTPUPYIOIIHAE CBSI3U
3HAHUHI OCHOBHBIX IIOHATHA U | MEXIY Pa3IUIHBIMU YaCTSAMHU Kypca
METOJIOB KypcoB 7 1 8
KJIaCCOB, 0000IIEeHHE
3HAaHUHI
OBILIEE KOJIMYECTBO 68
YJACOB I10 [TPOI'PAMME

10




IHOYPOYHOH IINTAHUPOBAHHUE

I'eometpus. 8 kiaacce (68 4)

KosmmuecTBo
aKaJieMuuecK
KonanuecTBo i
No i/nt Tema/paznen HX 4aCOB, OlCHOMHBIX 30P 1 LIOP JlesiITeIbHOCTD YUUTEJIsI ¢ Y4eTOM padoueii
OTBONHMBIX ||\ onvp MPOrpaMMbl BOCIIHTAHUS
HA OCBOEHUE
TeMbl
Yeroipéxyroabuuku (12 u)
1 [TapannenorpaMm, ero Npu3HaKU U CBOMCTBA 3 1 DNeKTpOHHas VYcTaHoBIIEHUE TOBEPUTEIbHBIX OTHOLLIECHHH C
dopMma yueOHHKA, |O0O0yUYAIOITUMHUCS, CIIOCOOCTBYIOIINX
2 | YactHble ciryyau mapasiienorpaMMoB 3 6ubsnmorexa POILL. | mO3UTHBHOMY BOCHPUATHIO O0YYaIOLIMMHUCS
(I[PAMOYTOJIHHK, pOMG, KBaIpar), X Enunas TpeOOBaHUl U IPOCHO YUUTENS, IPUBICUEHUIO
NPU3HAKU 1 CBOHCTBA KOJIJIEKIHS UX BHUMaHHUA K 00CyX/1aeMOoi Ha ypoke
M (POBBIX nH(popMaluY, aKTUBU3ALIUN UX
3 Tpanerus 1 00pa3oBaTeNbHBIX | TO3HABATENBLHOM 1eATEeIbHOCTH;
4 | PasHoGoKas 1 npsamMoyrobHas Tpaneiun 5 pecypcos (school- | moOyxmeHre 00yJaromMXCcsi COOTI0AaTh Ha
collection.edu.ru) |ypoke oOLICTIPUHSATBIC HOPMBI TIOBEICHUS,
5  |Merox yasoerns memmams 1 npaBmiia OOLIEHUS CO CTApIIMMHU U §
CBEPCTHUKAMM, IPUHIIUIBI y4eOHOH
6 |LleHTpanbHas CHUMMETpHS 1 JVICIUTUTAHBI ¥ CAMOOPTaHU3AIHH;
IpUBJIeYEHHEe BHUMaHUs 00yJaromuXcst K
Konmponvnaa pavoma Nel no meme: 1

"Yemuvipéxyzonvnuku'"’

LIEHHOCTHOMY acCIeKTy H3y4aeMbIX Ha ypoKax
SBJICHHUM, OpraHu3aIus ux paboTsl ¢
MOJTy4aeMOl Ha ypOKe COLIMAIbHO 3HAYMMOMN
nHpopmanuen;

BKJIIOUEHHUE B YPOK UTPOBBIX NPOLIELYP C
LeIbI0 TIOJIepKAHUSI MOTHUBALIUI

06yqa10m1/1xc;1 K ITOJIYUCHUTIO 3HaHI/II71,
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HaJIa’>XMBAHHIO ITO3UTUBHBIX MCKIIMYHOCTHBIX
OTHOIIICHUH B Kjacce

Teopema ®aJjieca u TeopemMa 0 NPONOPUUOHAJIBLHBIX OTpPe3Kkax. [TogooH

ble TPeyroJabHuKH (15 4)

7 [IponopunoHabHBIE OTPE3KU 2 1 OneKTpoHHas [ToOyxnenue obydaronmxcs cooIo1aTh Ha
s |1 o 1 ¢dopma yueOHUKa, |ypoKe OOLIEPUHSTHIE HOPMBbI IOBEJCHHUS,
copema fhaneca 1 TeopeMa o o6ubmmoreka POILL. | mpaBuia oOIIEHUs CO CTAPIIUMH U
TPOMOPHHOHATIPHLIX OTpe3Kax Enunas CBEPCTHUKAMM, IPUHIIUIIBI yUeOHOH
9 | TTomo6HbBIE TPEyroNbHUKOB 1 KOJIJICKIIHS JVICIUTUIMHBL ¥ CAMOOPTaHHU3aIHH;
UG POBBIX IpUBJIEYCHHE BHUMaHUs 00yJarouXcst K
10 | Tpu npu3sHaka ogOOHBIX TPEYTOIBHUKOB 4 00pa30BaTENbHBIX | IEHHOCTHOMY ACHEKTY H3y4aeMbIX Ha YPOKax
pecypcoB (School- | siBieHuii, opranu3anms ux paboThI ¢
11 | IIpumeHeHue MOM00MS IPH PEIICHUN 1 . o .
collection.edu.ru) |momy4aemMoi Ha ypoKe COIMAIBHO 3HAYUMOI
NPaKTUYECKHUX 3a/1a4 .
P - uHbopmarnuei;
12 | CpenHsist THHHS TPEYTrOIbHUKA 2 IpUMEHEHHE Ha YPOKE WHTEPAKTUBHBIX (hopMm
paboThI ¢ 00yYaAIOITUMHUCS:
13 | Hentp Macc B TpeyrobHUKeE 1 UHTEIUICKTYAJIbHBIX UI'P, CTUMYJIIUPYIOLIUX
14 | Tpanewns, e cpemss mmms p II03HABATEJIbHYIO MOTHUBALIUIO O0yJarOIUXCS;
’ BKJTFOYCHHE B YPOK UTPOBBIX MPOIIETYP C
Konmponvnaa paboma Ne2 no meme: 1 HEJIBIO IIOANCPIKAHNA MOTHBAUN
"IToooonwvie mpeyzonvHuUKu " O6yanOHII/IXC5I K ITOJIYUYCHUTO 3HaHHI>i,
HaJIQ&)KMBAHUIO TTO3UTUBHBIX MEXIIMYHOCTHBIX
OTHOILEHUH B KJIacce
Inomans (14 4)
15 | CgoiicTBa miomiajieil reoMeTpu4ecKkux Guryp 1 1 OneKTpoHHas [IpuBneueHne BHUMaHMsI 00yUYaIOMIUXCS K
¢dopMa yueOHMKA, |IIEHHOCTHOMY aclEKTYy M3y4aeMbIX Ha ypoKax
1 I1 b1 rpamMm 1 .
6 fIOMak napajiesiorpamMma oubmmorexa POIII. | sBneHwmid, opranu3anus ux padoThI C
17 | IInomans TpeyronbHUKA 2 Enunas MOJIy4aeMOM Ha YpOKe COIUAIbHO 3HAYMMOU
KOJIJIEKIIHS uHpopManue;
18 | Ilnomans Tpanernuu 2 U (POBBIX MIPUMEHEHHUE Ha YPOKE NHTEPAKTUBHBIX (HOpM
19 | Berunciente mwiomaeit CIOXHBX hUTyp 1 00pa3oBaTeNbHBIX | paboThI ¢ 00yYAOIIUMUCS:
pecypcoB (SChool- | HHTeIIeKTyalbHBIX WP, CTUMYIHPYIOIIAX
20 | Boruncnenue miomaaei CIoKHbIX GUTYp 1
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21 | IInomaan momoOHBIX GUTYDP 2
22 | 3amauM ¢ NPaKTUYECKUM COJCPKAHUEM 2
23 | Pemenue 3a1a4 ¢ MOMOIIBIO METO/1A 1
BCIIOMOTaTeNbHOM IIT0Maau
Koumponvnana paooma Ne3 no meme: 1

"ITnowaon"

collection.edu.ru)

MI03HABATEIbHYIO MOTHBAIIUIO O0YUYArOIIHXCS;
BKJIFOUCHHE B YPOK UTPOBBIX MPOIIEIYD C
LEJIBIO MOIICPIKaHUST MOTHBAIIUN
00YyYarONIMXCS K TIOTYYEHHIO 3HAHHH,
HaJIa’)KUBAHUIO ITO3UTHUBHBIX MCXKIIMYHOCTHBIX
OTHOIIICHUI B KJ1acce;

WHUIUHUPOBAHUC U MMOAACPIKKA
UCCIIeI0BATEIbCKOM eI TEIbHOCTH
o0yJarmuxcs

Teopema IIudaropa u HauaIa TPUTOHOMETPH

U (10 yacoB)

24 | Teopema [Tudaropa u ee nmpumMeHeHHE 5 DNeKTpOHHAS [TpuBnedyenne BHUMaHUs 00y4arOMIMXCS K
¢opMa yueOHMKA, |IIEHHOCTHOMY aCIEKTY M3y4aeMbIX Ha ypoKax
25 | Cumyc, KOCHHYC M TaHTeHC 2 oubnunorexa POIII. | sBnenuii, opranuszanus ux paboThI C
OCTpOro yrjia IpsMOYroJIbHOTOTPEYTrOJbHHUKA Enunas I10JIy4a€MOU Ha YPOKE COLMAIIBHO 3HAYUMOMN
26 |3HaveHuUs CHMHYyca, KOCHHYCA M TAaHTEHCA JUIS 2 KOJUICKITHA HH(pOpMALHe;
yrios 30°, 45°, 60°. U (POBBIX JEMOHCTpAaLMsI 00y4aroImUMcs IPUMEPOB
00pa3oBaTEeNBHBIX | OTBETCTBEHHOT'O, IPAKIAHCKOTO TIOBEICHHS,
Konmponsnaa paboma Ned no meme : 1 pecypcos (School- | mposiBreHust 4eTOBEKOTIOOUS U
"Teopema Ilugpazopa u navana collection.edu.ru) | no6pocepaeunocTy yepes moadop
mpuzonomempuu" COOTBETCTBYIOIMX 3a71a4 ISl PELICHUS;
BKJIIOYEHHUE B YPOK UTPOBBIX MPOLEAYP C
LENBIO TTOIeP)KaHUSI MOTHBAIINN
o0yyJaroImuxcs K MoJy4eHUI0 3HaHuH,
HaJI&)KUBAHUIO TTO3UTUBHBIX MEKJINIHOCTHBIX
OTHOIIICHUH B KJ1acce;
WHUIIMAPOBAHUE U TIOJIEPIKKA
UCCIIEI0BATENBCKON AEATENbHOCTH
oOydJaronmxcs
Oxpy:xHoCTh (13 4)
27 | BzaumHOe pacrnosiokKeHue IByX OKpY>KHOCTEH, 1 DNeKTpOHHAas [IpuBneuenne BHUMaHMsI 00yUYaIOMIUXCS K
o0rIre KacaTteabHbIe ¢dopma yueOHHKa, |IIEHHOCTHOMY aclleKTy H3ydaeMbIX Ha YPOKax
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28 | Kacanue okpyxHOCTEH 1 oubmuoteka POII. | ssBieHu, opranu3anus ux paboThl ¢
29 B 3 Ennnas MOJIy4aeMOM Ha YPOKE COLIMAIbHO 3HAUMMO
[IMCAHHBIE U LIEHTPAJIbHBI Bl N
ca cune Iu)aﬂ © YLIEL, yrola KOJUICKITHUS nHpopMaInmel;

MEXIY KacaTClbHOM H XOpAOH 1 poBbHIX JEMOHCTpAIHS 00YJArOIIMMCS TTPUMEPOB

30 |Vrasl MeKAy XOpAAaMHU M CEKYLIUME 2 00pa30oBaTeNbHBIX | OTBETCTBEHHOTO, IPAKIAHCKOTO MOBEICHUS,

pecypcos (School- | mposiBiicHMsT Y4eTOBEKOTIOOMS 1

31 | BrmcanmHbIC ¥ OMHCAHHBIC 3 collection.edu.ru) |no6pocepaeunocTu uepes moadop

32 |I[IpumeHeHue CBONCTB BIMCAHHBIX U 2 BIIIOYICHHC B YPOI HIPOBBIX IPOLUCALYP €
OTMCAHHBIX YETHIPEXYTOILHUKOB TIPH HgHLIO HOANCP KA MOTHBALIMH .
PEIICHUH T€OMETPUYECKUX 3a71a4 OOYyHarOIINXCA K TOTYHCHHIO SHAHNH,

HAJAKUBAHUIO IO3UTUBHBIX MEXKINYHOCTHBIX
Konumponvnaa paboma no meme "Yznui ¢ 1 OTHOUIEHHUH B KJIACCE;
OKpyscHocmu. Bnucannwvie u onucannule WHULIUUPOBAHUE U TIOIJICPIKKA
uemuipexyzoivHuxku ' HACCJIEA0BAaTEILCKON IEITENbHOCTHU
oOyJaromuxcs
IloBTOpeHue (4 yaca)
[ToBTOpEeHue, 060061IeHNE 3HAHUIT OCHOBHBIX 3
[MOHATHHA U METOIOB
Hmozoean konmponwvnas paboma 1
HUroro 68
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9 KJIACC

0 MPOU3BEICHUHU
OTPE3KOB XOP/I,
Teopema

HanmenoBanue paznena | Komuuectso OcHoBHOE OCHOBHBIE BHU/JIbI IEITEIILHOCTH 00yUYarOIIMUXCs
(Templ) Kypca 4acoB coepKaHue
Tpuronometpusi. Teopemsl 16 Onpenenenue DopMyJTHPOBATH ONpe/ieIeHUs] TPUTOHOMETPUUECKUX
KOCHHYCOB U CHHYCOB. TPUTOHOMETPUYECKUX | (DYHKIMM TYIBIX U IPSIMBIX YTJIOB.
Pernienue TpeyroibHUKOB ¢byuknuii yriaos ot 0° | BBIBOAUTBL TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB
1o 180°. @opmysl (c paguycoM ONMCAaHHOW OKPYKHOCTH).
NPUBEEHHS. BoiBoauTh GopMyJibl 1Sl BHIYMCIEHUS II0IIAAEH
Teopema KOCHHYCOB, € UCMOJIb30BAHHEM TeOpeM TPUroHoMeTpuM (dhopmya
TeopeMa CHHYCOB. IJIOIIA/IA TPEYTOJIbHHUKA YEPE3 ABE CTOPOHBI U YTOJ MEXKIY
Pemenue HUMH, (HOopMyJIa TUIOMIAJAN YETHIPEXYTOIbHUKA Yepe3 €ro
TPEYTrOJIbHUKOB. JAUAroHaJin U yroJl MCxay HI/IMI/I)
HpaKTI/I‘leCKOC Pemartnb TPCYTOJIbHUKH.
IpUMEHEHHe Pemath npakTUuuecKue 3a/1auu, CBOISAIIUECS
JI0Ka3aHHBIX TEOPEM K HaXOXKJACHUIO PA3JIMUHbBIX DJIEMEHTOB TPEYTrOJIbHUKA
[IpeoOpazoBanue moaooms. 10 [TonsiTne OcBauBaTh NOHATHE IPEOOPA30BAHUS TIOI00US.
MeTpuueckue 0 IpeoOpa3zoBaHUU HccaenoBath OTHOIICHNUE TUHEHHBIX JIEMEHTOB QUTYP
COOTHOIIEHUS nonoous. Ipy npeoOpa3oBaHUU NOI00US.
B OKPYKHOCTH CoOOTBETCTBEHHBIE Haxoautp nipumepsl 1o1001s B OKpyKaromien
AJIEMEHTHI MOJIOOHBIX | JAEHCTBUTEIBHOCTH.
dburyp. BbIBOAMTH METPUUECKHE COOTHOIICHUSI MEXYy OTpE3KaMu
Teopema XOp/I, CEKYIIUX U KacaTeIbHBIX C UCIOJIb30BAHUEM

BIIMUCAHHBIX YTJIOB U MOJ00HBIX TPEYTOJLHUKOB.
Pemath reoMeTpuueCKUe 3a/1a41 U 33/1a4U U3 pealibHOU
YKU3HH C UCTIOJIb30BAaHUEM TIOJIOOHBIX TPEYTOJIHLHUKOB
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0 IPOU3BEJACHUU
OTPE3KOB CEKYIIHUX,
TeopemMa O KBaapare
KacaTeJIbHOM.
[Ipumenenue

B PCILICHUU
reOMETPUUYECKUX
3ajau

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKECHUE
Y BBIYUTAHUE
BEKTOPOB,
YMHOKEHUE BEKTOPA
Ha YUCJIO.
DuU3NUECKUN 1
reOMETPUYECKUI
CMBICJI BEKTOPOB.
Paznoxenue BekTopa
10 IByM
HEKOJUIMHEAPHBIM
BEKTOpPAM.
Koopaunatsr
BEKTOpA.

CxansipHoe
IIPOU3BEICHUE
BEKTOPOB, €r0

Hcnonb30BaTh BEKTOPHI KaK HAIIPABJICHHBIE OTPE3KH,
HCCJIe0BATh FEOMETPUUECKUN (TIepeMelIeHne) 1
(uznyeckuil (cua) CMbICIIbI BEKTOPOB.

3HaTh onpeaeeHUusi CYMMBbI U pPa3HOCTH BEKTOPOB,
YMHOXEHHUS BEKTOpa Ha YUCIIO, HCCJIe0BATH
F€OMETPUYECKUNA U (PU3UYECKUI CMBICIIBI 3TUX ONEPALIHIA.
Pemiatb reomMeTpu4ecKue 3a1a4u C UCIIOJIb30BAHUEM
BEKTOPOB.

PackyaabiBaTh BEKTOP 110 JBYM HEKOJJIMHEAPHBIM
BEKTOpaM.

Hcnoab3oBaTh CKAIIPHOE POU3BEICHUE BEKTOPOB,
BbIBOJAUTH €I0 OCHOBHBIE CBOMCTBA.

BopI4ucasiTb CyMMy, Pa3HOCTb U CKaJIIPHOE MPOU3BEICHHE
BEKTOPOB B KOOPJIMHATAX.

IIpuMeHATH CKaJISIPHOE TPOU3BEACHUE T HAXO0XKACHUS
JUITH U yTJIOB
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IIPUMEHEHUE

JUTSI HAXOXKICHUS
JUIH U YTJIOB.
Pemenue 3anau

C ITOMOIIBIO BEKTOPOB.
[IpumeHneHne BEKTOPOB
JUIS peLIeHus 3a1a4
busuku

I[eKapTOBBI KOOPpAHWHATHI
Ha IIJIOCKOCTHU

JlekapTOBBI
KOOPAMHATHI TOYEK
Ha IUIOCKOCTH.
YpaBHEeHUE NPSIMOM.
YpaBHeHne
OKPYXHOCTH.
Koopannatsel Touek
nepeceuecHus
OKPYXHOCTH U
IIPSIMOM.

Meton kooparHAT
IIPY PELICHUU
F€OMETPUYECKHUX
3a7a4, TPaKTUYECKUX
3a7a4

OcBauBaTh NOHSITHE IPSIMOYTOJIBHON CHCTEMBI
KOOPJIMHAT, IEKAPTOBBIX KOOPAUHAT TOUYKH.

BoIBOAMTH ypaBHEHHUE NPSIMOM U OKPYKHOCTU. Bbl1easiTh
IIOJIHBIN KBaJIpaT I HaXOKJAEHUS LEHTpa U pajguyca
OKPYXKHOCTHU 110 €€ YPaBHEHUIO.

PemaTe 3aqa4m Ha HAXO0XKICHUE TOUYEK NIEPECEUCHHUS
IOPSIMBIX U OKPYXKHOCTEH C IOMOIIBI0 METOAA KOOPAUHAT.
Hcnoab3oBath CBOKCTBA YIIIOBOTO KO3 (HULIMEHTA TPSIMOI
IIPYU PELIEHUU 337124, JJIs1 ONPEIEIICHHS PaCIIONOKEHUS
PSMOM.

IIpuMeHATH KOOPAUHATHI IPU PEILIEHUU T€OMETPUUYECKUX U
IPAKTUYECKUX 3a]1a4, JIsl TOCTPOCHHSI MAaTEMAaTUYECKUX
MOJIeNIeH peasIbHBIX 3a/1au («METO KOOPIUHATY).
IMoab30BaThLCA 1151 TOCTPOCHUS U UCCIICOBAHUI
M(POBBIMU pecypcami.

3HAKOMUTBCS C MCTOPHMEN Pa3BUTHS TE€OMETPHUH
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[IpaBuibHBIE
MHOTOYTOJIbHUKH.
J[mMHa OKPY>KHOCTH U
MJIOIIAb KpyTa.
Brraucienue riomnagei

[IpaBuibHBIE
MHOTOYTOJIbHUKH.
Yucmao n. Jlnuna
OKPY’KHOCTHU, JyTH
OKPYXHOCTH.
Pagnannas mepa
yTJa.

[nomans kpyra,
CEKTOpa, CETMEHTA

DopMyJTHPOBATH ONIPEACIICHUE TPABUIIBHBIX
MHOTI'OYT'OJIbHUKOB, HAXOAHUTh UX DJIEMEHTHI.
ITo1b30BaTHLCSI TOHATUEM JUIMHBI OKPY’KHOCTH, BBEIEHHBIM
C TIOMOIIBIO NTPABUIIBHBIX MHOTOYTOJIbHUKOB, ONPeleIsATh
YUCJIO T, JUIMHY IyT'H ¥ PAUaHHYIO0 MEpY yrJa.
IIpoBoauTH MEpexoa OT pauaHHON MEPHI yria

K TPayCHOI 1 Ha00OPOT.

OnpenessiTh IIOMAAb KpyTa.

BoiBoauth ¢opmMyJibl (B TpayCHON U pauaHHON Mepe)
JUISL JUIMH YT, IUIOLIAJed CEKTOPOB U CETMEHTOB.
Boruncasats mionany GUryp, BKIFOYAIOMIMX JIEMEHTHI
OKPYKHOCTH (Kpyra).

HaxoauTs 1101aau B 3a1a4ax peajabHON )KU3HU

JBM>KEHUS TIJIOCKOCTH

ITonsTue o nBMKEHUN
IIOCKOCTH.
[TapamienbHbI
MEPEHOC, TOBOPOT
[Ipumenenue

IIPU PEIIECHUH 3a7a4

Pa30upaTs npuMepsbl, WIUTIOCTPUPYIOIINE TOHATHS
JBUKEHUS.

DopMyJTHPOBATH ONPEIEICHUS TApAIIIEIBHOTO IIEPEHOCA,
IIOBOPOTA U OCEBOM CUMMETPUHU. BBIBOAMTH X CBOMCTBA,
HAXOUTh HEMOJABUKHBIE TOUKHU.

HaxoauTh 1IeHTpBI U OCH CUMMETPUI TTPOCTEHIINX Uryp.
IIpuMeHATH apaiebHbI NEPEHOC U CUMMETPHUIO IIPH
pEIIeHNN TeOMETPUUECKUX 3a/1au (pa3ouparh MpUMEpPHI).
Hcnoab30BaTh JJ1 IOCTPOEHUS U UCCIIEIOBAHUI
1u(POBBIE PECypChl

[ToBTOpEeHue, 0000IICHNE,
cCUCTEMAaTH3aIUs 3HAHUU

[ToBTOpEeHue
OCHOBHBIX ITOHATUU U

OnepupoBath NOHATUSIMU: DUTYpa, TOUKA, TIPsIMAs, YTOJI,
MHOTOYTOJILHUK, PAaBHOOEIPEHHBIN U PAaBHOCTOPOHHUI
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METO/0B KypcoB 7—9
KJaccoB, 00001IeHEe
U CUCTEMATU3ALINS
3HaHUM.
[Ipocrenmue
r€OMETPUYECKUE
buUryps 1 ux
cBoricTBa. 3mepenne
r€OMETPUYECKUX
BEJINYVH.
TpeyronbHuKH.
[TapannensHbie 1
NEPIIECHIUKYIISIPHBIE
MpsIMBbIE.
OKpy»XHOCTb U KpYT.
I'eomerpruueckue
MOCTPOEHHUS. YTJIbI
B OKPYKHOCTH.
Briucanuslie u
ONIMCaHHbIE
OKPY’KHOCTH
MHOTOYTOJIbHUKOB.
[Ipssmas u
OKPY>KHOCTB.
YeThIpEXyTronbHUKH.
Briucanusie

TPEYTrOJIbHUKH, IPSAMOYTOJIbHBIN TPEYTOJIbHUK, MEAUAHA,
OHMCCEeKTpHUCa U BbICOTA TPEYTOJIbHUKA, TAPaJUIeIOTPaMM,
poOMO, IPSMOYTOJIbHUK, KBaIpaT, TPaIeluus; OKPY>KHOCTb,
KacartelibHas;, paBeHCTBO U 1ojodue uryp,
TPEYTrOJIbHUKOB; MapaJuIeIbHOCTh U NEPIEHIUKYISPHOCTD
IPSIMBIX, YTOJI MEXKY MPSAMBIMH, CAMMETPHUS OTHOCUTEIBHO
TOYKH U MIPSMOM; JUIMHA, PACCTOSIHUAE, BEJIMYMHA YIJIa,
IJI0IIA b, TIEPUMETP.

HUcnoab3oBathb popmyJibl: IIEpUMETPA U TLIOLIAIN
MHOTOYTOJIBHUKOB, JJIMHBI OKPY>KHOCTH U TIJIOIIAAN Kpyra,
00BbEMa MPSIMOYTOJILHOTO TTapalieenue/a.
OnepupoBatb NOHATUAMM: IPSIMOYTOJIbHASI CUCTEMA
KOOPJMHAT, BEKTOP; UCIOJIb30BATh 3TH ITOHATHUS JJI5
IIPEICTABJICHUS JAHHBIX U PEIICHHUS 3a/1a4, B TOM YHCIIE

U3 IPyTUX Y4eOHBIX MPEIMETOB.

PemiaTes 3a1a4m Ha NOBTOPEHUE OCHOBHBIX ITOHSTHUH,
WJUTIOCTPALMIO CBSI3€M MEXKy Pa3JIMYHBIMH YaCTSAMH Kypca.
BpiOupaTh MeToa AJisl pELICHHS 33/1a4u.

PemaTh 3a1aum 13 NOBCEHEBHOM KU3HU
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Y OTNMCAHHbBIC
YETHIPEXYTOJIbHUKHU.
Teopema Iudaropa u
Hayasia
TPUTOHOMETPHUH.
Pentenne o0Ommx
TPEYTOJIBLHUKOB.
[IpaBusbHbIE
MHOTOYTOJIbHUKH.
[IpeobpazoBanms
IJIOCKOCTH.
JIBwxenus. [lonoGue.
Cummerpus.
[Inomans.
Brruncnenue
rontaaei. I momaan
MoI00HBIX GUTYP.
JlexapToBbI
KOOPJIMHATHI Ha
MJIOCKOCTH.

BekTopsl

Ha TJIOCKOCTH

OBLIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

68
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I[TOYPOUHOE IINTAHMPOBAHUE

I'eomeTpus.9 kiaacce (68 )

KosmmuecTBo
aKaJieMuuecK
HX 4aCOB Koamectso JlesiITeIbHOCTD YUUTEJIsI ¢ Y4eTOM padoueii
Ne i/ Tema/paznen i OLEHOYHBIX 90P u IOP
OTBOJAMMBIX NMPOrpaMMbl BOCIIMTAHUS
npoueayp
HA 0CBOEHMeE
TeMbl
BexTopsi (12 4)
1 |Ilonarue BekTOpa 2 1 DneKTpoHHas VYcTaHoBIIEHUE TOBEPUTEIbHBIX OTHOLLIECHHH C
dopMma yueObHHKA, |O0O0yUJAIONIUMHUCS, CIIOCOOCTBYIOIINX MTO3UTUBHOMY
2 Choxerme BHIMHUTAHHAC BCKTOPOB 8 o6ubmnoreka POIII. | Bocipusituio oOydaromumMucs TpeOoBaHUN 1
3 | YMHOKeHHE BEKTOpa Ha 9HCIIO. 1 Enunas poch0 yUUTENsI, TPUBICUCHUIO HX BHUMAHUS K
KOJIJIEKIIHS o0cyx/1aeMoi Ha ypoke UH(opMaiu,
4 [IpumeHeHne BEKTOPOB K PEIICHUIO 33124 2 1 poBbIX aKTHUBH3AIIMN WX MO3HABATEIBLHOM JCITCIbHOCTH,
5 TIpHMeHEHHE BEKTOPOB TS PEIICHHS 1 00pa3oBaTeNbHBIX | MOOYKAEHHE 00yJaromuxcs coO01aTh Ha YpOKe
38714 (U3HKH pecypcos (school- | oOmenpuHsTEIE HOPMBI TIOBEICHHS, TIPABHJIA
collection.edu.ru) |oOmieHusI CO CTAPIIMMHU U CBEPCTHUKAMH,
6 Paznosxenue BekTopa 1o A8ym 1 MIPUHIUIIBI Y4€OHOU TUCIUTITUHBI U
HEKOJUTMHEAPHBIM BEKTOPaM caMOOpraHU3alHH;
MpUBJICYEHNE BHUMAHHSI 00yJaIOMIUXCsl K
7 Koopaunarts! BekTopa 1
[IEHHOCTHOMY aCIIeKTy M3y4aeMbIX Ha ypOoKax
Konmponvnas pasoma Nl no meme: 1 SIBJIGHUH, OpTaHu3alys X paboThl ¢ OJTy4yaeMou
""Bexmoput" Ha ypOKe COIMAJIbHO 3HAaUNMOW MH(pOpMaLneH;
BKITIOYCHHE B YPOK UTPOBBIX MPOIIETYP C IEIBI0
MoJiIep KaHusl MOTUBAIIMK 00yYaroImuxcs K
MOJTyYCHHIO 3HAHUH, HATa)KMBAHUIO TTO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOIIEHUH B KJlacce
JlekapTOBbI KOOPAUHATHIHA MJIOCKOCTH (9 v)
8 |Ilpocreiimue 3a1a4n B KOOpAUHATAX 2 1 DneKTpoHHas [ToGy»xnenue oObydaronxcs cooM0aaTh Ha YpOKe
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9 YpaBHeHue mpsamMoit 2
10 | YpaBHeHHE OKPYKHOCTH 2
11 |Meroa KOOpAMHAT NPU PELIEHUU 2

reOMEeTPUYECKUX 3a/a4, MPAKTUYECKUX 3a/1a4
Koumponvnasa paoomaNe2 no meme 1

""/lekapmoewvl Koopounamul Ha naockocmu'’

dbopma yueOHMKA,

ounbanorexa POIII.

Ennnas
KOJIICKITHSI

U (POBBIX
00pa30BaTEeNbHBIX
pecypcos (school-
collection.edu.ru)

OOLIeNPUHATHIE HOPMBI IOBECHMUSI, TPaBUIIa
OOLIEHHS CO CTapIIMMU U CBEPCTHUKAMH,
MPUHIHUIIB Y4€OHOU TUCHUILTUHBI U
CaMOOpraHu3alNH;

MIPUBJICUCHUE BHUMAHHS 00YJArOIINXCS K
LIEHHOCTHOMY aCIIeKTY M3y4aeMbIX Ha ypOKax
SIBJICHUH, OPTaHU3alUS UX PA0OTHI C IOTy4aeMOn
Ha YpPOKE COIMaIbHO 3HAUUMOI HH(OpMaIlHeii;
MIPUMEHEHHUE HA YPOKE HHTEPAKTUBHBIX (hOpM
paboThI ¢ 0O0YYAIOUTMMHUCS: HHTEIUICKTYaTbHBIX
UTp, CTUMYJIUPYIOUTUX TTO3HABATEIBHYIO
MOTHBAIIMIO 00YYarOIIUXCS;

BKJIFOYEHHUE B YPOK UTPOBBIX MPOIEAYP C LEIbIO
NOJICP)KaHUSI MOTHUBALIMK O0YUYaIOLIUXCS K
MOJIYYCHUIO 3HAHUH, HAJIAXKUBAHHUIO TTO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOILIEHUM B KJacce

Tpuronomerpusi. TeopeMbIKOCHHYCOB U CHHYCOB. Pemienue TpeyroibHuKkoB (16 yacos)

12 | Cunyc, KOCHHYC, TAHTE€HC yTJa 2
13 TeopeMa o mIomany TpeyrojlbHUKa 1
14 | Teopema cuHycOB 2
15 |Teopema KOCHHYCOB 2
16 |PemeHue TpeyroibHUKOB 4
17 | CkanspHOe Ipou3Be€HIE BEKTOPOB, €TI0 2
NPUMEHEHHE JJIS1 HAXOXKIEHUS JUTMH U YTJIOB
18 |IIpakTHyeckoe MpUMEHEHUE TEOPEM CHHYCOB 2
1 KOCHHYCOB
Koumponvnasa paooma Ne3 no meme 1

"Pewienue mpey2onbnukos'’

DNeKTpOHHAs
dbopma yuebHuUKa,

ouoimmorexa POILI.

Enunas
KOJIJICKIIHST

U POBBIX
00pa3zoBaTeNbHBIX
pecypcos (school-
collection.edu.ru)

[IpuBneyenne BHUMaHUs O0yUYAIOIMUXCS K
LIEHHOCTHOMY aCIIeKTY M3y4aeMbIX Ha YpOKax
SIBJICHUH, OpraHu3alis ux paboThI C MOITydaeMOM
Ha YPOKE COIMaIbHO 3HAUMMOI HH(OpMaIIHeii;
MIPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (popM
paboThI ¢ 00YYAIOITUMHUCS: HHTEIUIEKTYaTbHBIX
UTP, CTUMYJIHPYIOIIUX TTO3HABATEIbHYIO
MOTHBAIIMIO O0YYArOIINXCS;

BKJIIOYEHHUE B YPOK UTPOBBIX MPOIETYP C IENBIO
MO/AJIEP>KaHUsl MOTHUBALIUU O0YUYAIOIUXCS K
MOJTYYEHUIO 3HAHUH, HATAKUBAHUIO TTO3UTUBHBIX
MEKJIMYHOCTHBIX OTHOIIIEHHUH B KJIacce;
WHUIIMAPOBAHUE U TTOJICPKKA
HCCIIEIOBATENECKOM IeATeIbHOCTH 00yUYaoNTXCs
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HpaBl/IJILHbIe MHOI'OYIOJILHUKH. I[JIHHa OKPYKHOCTH MILIOINaAb Kpyra. Boruuciienue HJIOHIaIleﬁ (84)

19 |IIpaBunbHBIE MHOTOYTOJIbHUKHU, BEIYUCICHHE 1 DJeKTpoHHas [IpuBneueHne BHUMaHUs 00yJarOMMXCs K
UX 3JIEMEHTOB ¢dopMa yueOHHKA, |IICHHOCTHOMY acIeKTy M3Y4aeMbIX Ha ypOKax
oubnuotexa POILI. | ssBieHuit, opranu3anus ux paboThI ¢ MOTydaeMOM
20 | Yncno m. Jimuia oKpyKHOCTH 2 Ennnas Ha ypOKE COIMAIBHO 3HAYNMON MHPOpMAIUEHi;
21 | JlnuHA XyrH OKPY’KHOCTH 1 KOJUICKIIUS JEMOHCTpalHs 00yJaroIuMes PUMEPOB
U (POBBIX OTBETCTBEHHOT'0, TPAXKJAHCKOIO IMOBEICHUS,
22 | PapmanHas Mepa yria 1 00pa3oBaTeNbHBIX | IPOSBIICHHS YETIOBEKOIIO0US 1
23 | Momanms kpyra, cexropa i cermenTa 3 pecypcos (school- | no6pocepaeunocTy uepes moadop
collection.edu.ru) | cooTBETCTBYIOIIUX 3a1a4 JUIs PEIICHHS;
BKJIFOYEHHUE B YPOK UTPOBBIX MPOIEAYP C LEIbIO
NOJICP)KaHUSI MOTHUBALIMK O0YUYaIOLIUXCS K
MOJIYYCHHIO 3HAHUH, HAJIAXXUBAHUIO TTO3UTUBHBIX
MEXIIMYHOCTHBIX OTHOIIIEHUH B KJIacce;
MHULUUPOBAHUE U TIOJIJICPIKKA
UCCIIEJIOBATENbCKOM 1eATEeIbHOCTH 00yYaIoIXCs
JIBMKeHMSI TIOCKOCTH (6 1)
24 [ToHsiTHE O NBUKEHHUH TIOCKOCTH 1 DNeKTpOHHAs [IpuBneyenne BHUMaHUs 00yUYAIOIMUXCS K
N dbopMma yuebHMKa, |IIEHHOCTHOMY acleKTy U3ydaeMbIX Ha ypoKax
25 | IlapamnemsHe1d nepexoc. Hlosopor 3 oubaunorexa POIII. | sBnenuii, opranusanus UX paboThl C MMOJIy4aeMoi
26 | [IpuMeHeHMe OBMXKEHUM IPU pEeLIeHUH 3a1a4 1 Ennnas Ha YPOKe COLMATLHO 3HAYMMOii HH(OpMALHEI;
KOJUIEKIIUS JEMOHCTpAIHS 00YJAIOIIUMCS TPUMEPOB
Konmponvnas paboma no memam 1 U (POBBIX OTBETCTBEHHOI'0, I'PAYKIAHCKOI'O IIOBEACHUS,
"Ilpasunbnsie MHO20y207TbHUKU. 00pa30BaTeNbHBIX | IPOSBIEHUS YETIOBEKOIIO0US U

Oxkpyscnocmo. /Jeusrcenuan naockocmu'

pecypcos (school-
collection.edu.ru)

T00pOCepIEYHOCTH Yepe3 mo100p
COOTBETCTBYIOIIUX 3a/1a4 JIJISl PEIICHUS;
BKJIFOYCHHE B YPOK UTPOBBIX MPOIEIYP C IEIBIO
nmoaacpKaHud MOTHBALIUA O6y’~IaI—OIIII/IXC$I K
MOJTYYCHHIO 3HAHUH, HAJIAXKMBAHUIO TTO3UTUBHBIX
MEXIIMYHOCTHBIX OTHOIIIEHUN B KJ1acce,
WHUIIMAPOBAHUE U TIOJJICPIKKA
MCCIIeIOBATEIbCKON ESITEbHOCTH 00yJIatOHXCsI

12




IIpeodpa3oBanne noaoousi. MeTpuiyeckue COOTHOIIEHHS B OKPYKHOCTH (10 )

27 |Ilonsitue o mpeoOpa3zoBaHUM MOAO0MS 1 1 DJIeKTpOHHAs [TpuBneueHne BHUMAHUS 00YJArOIIMXCS K
dbopma yuebHMKa, |IIEHHOCTHOMY acleKTy U3ydaeMbIX Ha YpOKax
28 | COOTBETCTBEHHBIC 3JIEMEHTHI TIOJI0OHBIX 2 oubmmorexa POIIL. | sBneHwmid, opranu3aiysi X padoThI ¢ MOIy4aeMO
buryp Enunas Ha ypOKE COIMAIbHO 3HAYMMOU HH(OpMaInei;
KOJUTCKIIHS JEMOHCTpAIHS 00YJIArOIIUMCS TPUMEPOB
29 | Teopema 0 POM3BE/ICHHH OTPE3KOB XOPA. 1 U (POBBIX OTBETCTBEHHOTO, IPA’KJAHCKOTO MOBECHUS,
30 | TeopeMa o MPOM3BEEHMN OTPE3KOB CEKYILHX. 1 00pa30BaTeNbHBIX | IPOSBICHUS YETIOBEKOIIO0US U
pecypcoB (school- | mobpocepaeunocTr yepes moaoop
31 | Teopema o KBagpaTe KacaTebHOH 1 collection.edu.ru) |cooTsercTByOIMX 3a1a4 IS PEILCHHUS;
32 | IpumeHeHue TeopeM B pelIEHUH T€OMETPUIECKUX 3 BKIIFOTCHHIC B ypOK HIPOBBIX MPOLUCAYP € LCTIBIO
sanau TOJIICPYKAHUST MOTUBALIMN O0YUJaAIOIIUXCS K
MOJTyYEHUIO 3HAHUHU, HAJTAXKMBAHUIO TTO3UTUBHBIX
Koumponvnas pabomahNe5 no meme 1 MCKJINIHOCTHRIX OTHOIIICHUH B KJIacce;
"IIpeodpaszosanue nooodus. Mempuueckue MHULHIAPOBAHHE U TTOICPIKKA
COOMmHOUIEHUA 6 OKPYICHOCHU " MCCIIE0BATENBCKOM AEATENLHOCTH 00y9aroIMXCst
IHoBTOpenue (7 yacoB)
[ToBTOpenue, 0600IIeHNE, CUCTEMATU3AIIHS 2 1

3HaHUH. MI3MepeHne reoMeTpu4ecKux
BeJIMYUH. TpeyroapHUKN

[ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS
3HaHui. [lapanensHbie U NepreHANKYISIPHBIE
IpsIMbIE

[ToBTOpeHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHuU. OKPYKHOCTb U KPYT.
['eomeTprueckue nocTpoeHus. YTIibl B
OKPYXKHOCTH

[ToBTOpeHue, 06001IeHNE, CCTeMaTH3aIlUs
3HaHui. BrimcanHbie U ONMMCaHHbBIC
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OKPYXHOCTH MHOTI'OYTI'OJIbHUKOB

Hmozosasn konmponvhas paboma 1
[ToBTOpeHME, 006001IEHNE, CHCTEMAaTH3aIUs
3HaHUH

Hroro 68
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PABOYAS ITPOI'PAMMA YYEBHOT' O KYPCA
«BEPOSATHOCTDb U CTATUCTHUKA» B 7-9 KITIACCAX

MNOACHUTEJIBHAA 3AIITMCKA

B coBpeMeHHOM 1MGPOBOM MHUpE BEPOSTHOCTh U CTATHUCTHKA MPHOOPETAIOT BCE
OO0JBIIIYIO 3HAYMMOCTh, KaK ¢ TOYKU 3PEHUS MPAKTUYECKUX MPHIIOKEHUHN, TaK U KX POJIU
B 00pa3oBaHUU, HEOOXOJAMMOM Ka)XXJOMy 4YeloBeky. Bo3pactaer uucino mnpodeccuid,
Opy OBJAJCHUM KOTOPBIMH Tpedyercs Xopoias 0a3oBas MOATOTOBKAa B 00JacTH
BEPOATHOCTH U CTaTUCTHKH, TaKas MOJTOTOBKA Ba)KHA JIJISl IPOIOJDKEHUS 00pa30BaHus U
JUISl YCHEIHOM Mpo(eCCHOHANBHON Kapbephl.

Kaxp1it yenoBek MOCTOSHHO MPUHUMAET PEUICHHs] HA OCHOBE UMEIOIINXCS y HETO
JMaHHBIX. A Uit 000CHOBAaHHOTO MPUHATUS PEIICHUS B YCIOBHUSAX HEIOCTaTKa WIIU
n30bITka HWHGOPMAIMU HEOOXOJMMO B TOM 4YHCIE XOpOIIo C(HOPMUPOBAHHOE
BEPOATHOCTHOE U CTAaTUCTUUECKOE MBIIIUICHHUE.

MIMEeHHO 1T03TOMY OCTPO BCTasla HEOOXOAMMOCTh CPOPMUPOBATH Y 00YyHAIOLIUXCS
(GYHKIMOHATIBHYIO TPAMOTHOCTB, BKJIIOYAIONIYI0 B Ce0sl B KauecTBE HEOThEMIIEMOM
COCTaBIISIONIEH YMEHHE BOCIPUHUMATh M KPUTHUYECKH aHAIU3UPOBATh WH(OpMAIUIO,
MPEICTABICHHYIO B Pa3JIMYHBIX (POpMax, MOHUMATh BEPOSTHOCTHBIM XapakTep MHOTHX
pEaNbHBIX TPOIECCOB M 3aBUCHUMOCTEH, MPOU3BOJIUTH MPOCTEUIINE BEPOSITHOCTHBIC
pacu€Thl.

3HAaKOMCTBO B Y4YEOHOM Kypc€ C OCHOBHBIMHU MPHUHIIMIIAMH cOOpa, aHajau3a |
NpEICTaBICHUS JAaHHBIX W3 Pa3IW4YHBIX cdep >KM3HM OOIIecTBa W TOCyAapCTBa
npuoOmiaeT oOydalmuxcs K OOIIECTBEHHBIM HHTepecaM. M3ydeHue OCHOB
KOMOMHATOPUKM pPa3BUBACT HABBIKM OpraHU3alMKM TIepedopa W TMojaAcuéra Yucia
BApHAHTOB, B TOM YHCJIE B MPUKIATHBIX 3a7adax. 3HAKOMCTBO C OCHOBaMHU TEOpPUH
rpadoB co3maér maremarnueckuii QyHAaMEHT Uit (HOPMHUPOBAHMUSI KOMITETEHIIUN
B oOsactu WHPOPMATUKH M IUGPOBBIX TexHOJOTHH. [IpM M3ydeHWUU CTATUCTUKH H
BEPOATHOCTH OOOTAIIalOTCsl MPEACTAaBICHUS OOYYarOIIMXCS O COBPEMEHHOM KapTUHE
MHUpa U METOJIaX €ro HCCleq0BaHus, POopMUPYETCS TOHUMAHUE POJIM CTATUCTUKHU Kak
UCTOYHUKA COIMAIBbHO 3HAYMMON WHGOpMAIMM U 3aKJIAJbIBAIOTCSI  OCHOBBI
BEPOATHOCTHOT'O MBIIIJICHUSI.

B cOOTBeTCTBMU C NaHHBIMU TEJSIMH B CTPYKType MPOrpaMMbl y4eOHOTO Kypca
«BepoATHOCTb U CTaTUCTHKA» OCHOBHOTO OOIIEro 00pa3oBaHus BBIACICHBI CIEAYIOLINE
coliepkaTenbHO-MeToanueckne JuHuK: «lIpencTaBieHne MaHHBIX W OINKCATENbHAS
CTaTUCTUKA», «BeposTHOCTBY, «I1MeMeHTh KOMOWHATOPUKNY, «BBEIeHHE B TEOPHUIO
rpadoBy.

Conepxxanue nuaun «lIpencraBieHne MaHHBIX W OMHUCATENIbHAS CTATUCTHUKA
CIIY>KUT OCHOBOW JJIs1 (POPMUPOBAHUS HABLIKOB pabOThI C MH(POpMAILME: OT YTEHUS U
UHTEpIIpeTanud WHPOpPMAIUK, MPEICTAaBICHHOW B Ta0iWlax, Ha JauarpamMmax u
rpadukax, 10 cOopa, MpeACTaBICHUS U aHAINW3a JAHHBIX C UCIIOJIb30BAHUEM
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CTaTUCTHYECKUX XapaKTePUCTUK CPENHUX M paccenBaHus. PaboTras ¢ JaHHBIMH,
oOydaromiuecsi yd4arcs CUMTHIBATh W HWHTEPIPETHPOBATH JaHHBIC, BBIABUTATH,
apryMEHTUPOBATh U KPUTUKOBATH MPOCTEUIIINE TUTIOTE3bI, PA3MBILUIATE HaJl (haKTOpaMH,
BBI3BIBAIOIIMMH H3MEHYMBOCTh, U OIICHHBATh HMX BIUSHUE HA paccMaTpUBacMble
BEJIMYMHBI U TTPOLIECCHI.

WHTYyUTHBHOE TIpEACTaBICHHWE O CIIy4alHOW W3MEHYMBOCTH, UCCIIEI0BaHHE
3aKOHOMEPHOCTEN M TEHACHUMN CTAaHOBUTCS MOTHUBHUPYIOIIEW OCHOBOM JJISI MU3yYECHUS
TEOPHH BeposATHOCTEH. Bonbioe 3HaueHne UMEIOT IPAaKTUYECKHUEe 3aJJaHHs, B YaCTHOCTH
OTIBITHI C KJIACCUYECKHUMH BEPOSTHOCTHBIMU MOJIEIISIMHU.

[ToHsiTHE BEPOSATHOCTH BBOJIUTCS KaK Mepa MpaBAono100us CIydaifHOTO COOBITHS.
[Ipu u3ydyeHnun yuebHOTO Kypca o0ydaronmecs: 3HaKOMSITCS C IPOCTEHIIIMMU METOJaMU
BBIUMCJICHHUSI BEPOSITHOCTEH B CIydaWHBIX OJKCIHEPUMEHTaX C PaBHOBO3MOXHBIMHU
AIIEMEHTAPHBIMH HMCXOJaMH, BEPOSITHOCTHBIMH 3aKOHAMU, MO3BOJIIONIUMH CTaBUTh U
pemaTh Oosiee cloKHBIE 3aaud. B y4eOHBIN Kypc BXOAST HadajbHBIC MPEACTABICHUS
0 CITyYaiHBIX BETUYMHAX U UX YUCIOBBIX XapaKTEPUCTUKAX.

B pamkax y4yeOHOro Kypca OCYLIECTBISIETCS 3HAKOMCTBO OOyYaroUIuxcs
C MHOXXECTBaMH W OCHOBHBIMHU OTEpAIUsIMU HaJ MHOXECTBAMH, PacCMaTPHUBAIOTCS
OpUMepsl TPUMEHEHHUs s pelIeHHs 3ajad, a TakkKe HCIOIb30BaHUs B JPYTUX
MaTeMaTHYeCKUX Kypcax U yuyeOHBIX IpeaMeTax.

B 7-9 xnaccax u3yuaercs yueOHbI Kypc «BeposTHOCT U CTaTUCTHKAY, B KOTOPBII
BXOIAT pasaensl: «[IpencTaBieHne MaHHBIX W OMHCATEIbHAs] CTATUCTHKAY,
«BeposTHOCTEY, «eMEeHTb KOMOMHATOPUKNY, «BBeneHne B TEOPHUIo TpadoBy.

OOmiee uyMclIO YacoB, PEKOMEHIOBAHHBIX I M3ydeHUs Y4eOHOTrOo Kypca
«BepostHocTh 1 cratuctuka», — 102 gaca: B 7 kinacce — 34 yaca (1 dac B Henelno),
B 8 kiacce — 34 yaca (1 yac B Henenmo), B 9 kimacce — 34 yaca (1 yac B Hezenmo).

COAEPKAHUE OBYUEHUSA
7 KIIACC

[TpencraBieHre AaHHBIX B BHUAE TaOnWL, Auarpamm, rpaduxoB. 3aroyiHEHUE
Ta0JIMI], YTEHHE U MOCTPOCHUE AMarpaMMm (CTOJIOUKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenue rpadukoB peanbHBIX mpoueccoB. M3Bneuenne nHGOpMALMK U3 AUATPaAMM U
TaOJINILL, UCTIONB30BAHUE U UHTEPIPETALIMS TaHHbBIX.

OnucarenbHasi CTAaTUCTUKA: CpelHee apupMeTudyeckoe, MeauaHa, pa3zMmax,
HauOOoJbIIee U HAMMEHbIIIee 3HaYeHUsI HA00pa YMCIOBBIX AaHHBIX. [IpuMepsl ciayyaiiHON
U3MEHYHUBOCTH.

Cry4daliHBIN SKCTIEPUMEHT (OTIBIT) U CIy4aiiHOe coObITHE. BeposITHOCTh 1 YacToTa.
Posib MaJIoBEPOSITHBIX M MPAKTUYECKU JOCTOBEPHBIX COOBITHI B IPUPOJIE U B OOIIECTBE.
MoHeTa 1 UrpajibHast KOCTb B TEOPUU BEPOSITHOCTEN.

I'pad, Bepuinna, pedpo. Crenenp BepiiuHbl. Yncno pédbep U cymMmapHas CTENeHb
BepiuH. [Ipencrasnenue o cBsa3HoctH rpada. Lenu u nukist. Ilytu B rpadax. O0xoxq
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rpada (sinepoB nyTh). IlpeacraBnenue o6 opueHTHpoBaHHOM Tpade. Pemenue 3amau
C TIOMOIILI0 TPadoB.

8 KJIACC

[TpencraBieHue JaHHBIX B BUJIE TaOIUIl, JUarpamm, rpa(ukos.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, IOJAMHOXKECTBO. Oniepanuy HaJi MHOKECTBaAMMU:
oObeMHEHUE, IepeceueHue, aonojgHeHue. CBOMCTBA omnepanuil HajJ MHOYKECTBaMHU:
IIEPEMECTUTENBHOE, COYETATEIBHOE, PACIIPEAEIUTENIBHOE, BKIOUeHus. Vcnonb3oBanne
rpa)uyeckoro IpeACTaBICHUS MHOXECTB JUIsl ONHMCAHMS pPEAbHBIX IPOLECCOB U
SIBJICHHUM, IIPU PELICHUH 3a/1a4.

N3mepenne paccenBaHus JAaHHBIX. JlUcriepcuss MW CTaHJAPTHOE OTKIOHEHHE
YHCIIOBBIX HA0OPOB. JlnarpamMma paccenBaHusl.

DnemMeHTapHbIe COOBITUS ciyyaiiHOro omnbiTa. CiayyaiiHble coObITHS. BeposiTHOCTH
coObITUH. ONBITEI ¢ PaBHOBO3MOXKHBIMHU 3JIEMEHTApHBIMH COOBITUAMU. CiydalHbIN
BbIOODP. CBSA3b MEXIy MaJOBEPOSTHBIMU U NMPAKTUYECKU JOCTOBEPHBIMU COOBITHSIMU
B IIPUPOJE, OOIIECTBE U HAYKE.

Hepeo. CBOMCTBa JI€PEBBEB: €IUHCTBEHHOCTb ITyTH, CYIIECTBOBAHHME BUCSYEH
BEPILUHBI, CBSI3b MEXKJAYy YHUCIOM BEpUIMH U yucioM pédep. [IpaBuino ymMHOXKEHHS.
Pemienue 3a1a4 ¢ momo1ibio rpados.

[IpotuBomnomnoxHeie coobiTud. uarpamma Jiisiepa. OObeAMHEHUE U TTEPECEUCHHE
coObiTuii. HecoBmecTHble coObITHSA. DOpMylia CHOKEHUS BEpPOSTHOCTEH. Y cIoBHas
BeposiTHOCTh. [IpaBuno ymHoxenusi. HesaBucumbie coOwitusi. IlpencraBnenue
JKCIEPUMEHTAa B BHUJE JepeBa. PemieHue 3amad Ha HaxO0XKICHUE BEPOSATHOCTEU
C IOMOIIIBIO JIEPEBA CIYYANHOTO IKCIEPUMEHTA, Juarpamm Jitepa.

9 KJIACC

[IpeacraBnenre MaHHBIX B BHUjE TAONUIl, AUarpaMm, rpaukoB, UHTEPIPETAIIUSI
JTaHHbIX. UTeHue 1 mocTpoeHue TabJnil, [uarpaMm, rpadKoB MO peajbHbIM JJaHHBIM.

[TepectanoBku u (daktopuan. CodeTaHUss U YUCIO COUYeTaHUU. TpEyrosbHHUK
[Tackans. Pemienue 3a1a4 ¢ UCMOIb30BaHUEM KOMOMHATOPHKHU.

['eomerpuyeckas BeposATHOCTh. ChydallHbIE BBIOOP TOYKHM U3  (DUTYPHI
Ha IUIOCKOCTHU, U3 OTPE3KA U U3 YT OKPYKHOCTH.

UcnbiTanne. Ycnex u Heyaaua. Cepusi ucnbiTaHuil 10 nepBoro ycmnexa. Cepust
ucnbeiTanuii bepaysuiu. BepostHOCTH cOOBITHII B cepuu UcTibITaHU bepHyiu.

CinyvaiiHasgs BeJIMYMHA W PACIPENCIICHUE BEpOSITHOCTEW. MaremaTtuyeckoe
oxuaanve u aucrnepcus. [I[pumMepbl MAaTEMAaTUYECKOTO OKHUAAHUS KaK TEOPETUUYECKOTO
CPEIHETO 3HAYECHUS BEIMYMHBI. MaTEMATUYECKOE OXKUIAHUE U JUCHEPCUS CIy4alHOU
BEJIMYMHBI «YHCJIO YCIIEXOB B CEPUU UCTIBITAHUN BepHyIm.

[TonsiTue o 3akoHe OonbmuxX yncen. M3MepeHue BeposSTHOCTEN ¢ TOMOIIBIO YacTOT.
Ponb 1 3HaUeHHe 3aKkoHa OOJIBIINX YKHCEI B IPUPOJIE U OOIIECTBE.
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INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHBIE pe3ybTaTBl OCBOCHHS NPOTpaMMBI y4eOHOTO Kypca K KOHILY
o0yueHus B 7/ KJiacce:

Yurate wuHpOpMaLMIO, NPEICTaBICHHYI0 B Tabmuuax, Ha JAMarpaMmax,
IIPE/ICTABIATh JAHHBIE B BUJIE TAOJIUL, CTPOUTH UArPaMMBbI (CTOJIOMKOBBIE (CTOIOYATHIC)
U KpYr'OBbI€) 10 MacCHBaM 3HAYECHUH.

OnuceIBaTh U UHTEPIPETUPOBATH PEAIBHBIC YHCIOBBIE JAHHBIC, NPEICTABICHHBIC
B TaOJuIax, Ha [UarpaMMmax, rpadukax.

Hcrons30BaTh 111 ONUCAHUS JAHHBIX CTATUCTHYECKUE XAapaKTEPUCTUKU: CPEIHEE
apumeTrnyeckoe, MearaHa, HauOOJbIlIee U HAMMEHbIIIEE 3HAUCHUS, Pa3Max.

NMmeTp nipesicTaBaeHUE O CTy4allHON M3MEHYMBOCTH Ha MPUMEpPax LEeH, GPU3MUECKUX
BEJIMYMH, AHTPOIIOMETPUYECKUX JAHHBIX, UMETh IPEICTaBICHUE O CTATHCTHYECKOU
YCTOMYHUBOCTH.

[IpeameTHBIC pPE3ydbTAaTHl OCBOSHHUS NPOTPAaMMBI y4eOHOTO Kypca K KOHILY
o0yueHus B 8 kJ1acce:

N3BnekaTs u mpeoOpa3oBbIBaTh MH(POPMALINIO, MPEICTABICHHYIO B BUAEC TaOJUII,
avarpamM, rpaduKoB, MPEICTABIATh JaHHbBIE B BUJIC TaOIMI, TUarpaMM, rpauKoB.

OnuceIBaTh TAHHBIE C MOMOILBIO CTATUCTUYECKUX MMOKA3aTENCH: CPEAHUX 3HAUCHU
U Mep pacceuBaHus (pa3max, IUCTIEPCHs U CTaHJAPTHOE OTKJIOHEHUE).

HaxonuTh 9acTOTBHI YHCIOBBIX 3HAYEHHUH M YaCTOThI COOBITHH, B TOM 4YHCIIC
10 pe3yJIbTaTaM U3MEPEHUN U HAOIIOCHUH.

Haxonuth BEpOSTHOCTH CIIy4alHBIX COOBITHII B OMNbBITaX, 3Has BEPOSITHOCTU
AJIEMEHTAPHBIX COOBITHI, B TOM YHUCJIE B ONBITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
COOBITUSIMU.

Ucnonb3oBath rpaduueckue MOJAEIU: JACPEBO CIYyYaHOTO HKCIEPUMEHTA,
JarpaMMmbl Ditepa, YMCcaoBas Mpsamas.

OnepupoBaTh TMOHSITHUSMH: MHOXECTBO, IMOJIMHOYXECTBO, BBINOJHSITH OIEpaIuu
HaJl MHOKECTBaMU: 00bEIMHEHUE, TIEpECeUCHUE, JOMOTHECHHUE, TTIEPEUUCTIATh dJIEMCHTHI
MHOECTB, IPUMEHATh CBOMCTBA MHOYKECTB.

Hcnonp3oBath rpadguyeckoe MpeCcTaBICHUE MHOXKECTB U CBSI3€H MEXIy HUMHU
JUIS. OMMCAHMS TMPOLIECCOB M SBJIEHUM, B TOM YHCIIE NPU PELUICHUU 3aJad U3 APYrUx
y4eOHBIX MTPEAMETOB U KYpPCOB.

[IpeameTHBIC pE3yabTaThl OCBOEHHUS NPOTPAMMBI Yy4E€OHOTO Kypca K KOHILY
o0yueHus B 9 ki1acce:

W3Bnekate u mpeoOpa3oBbIBaTh WH(OpMAIUIO, MPEACTABICHHYIO B Pa3IMYHBIX
UCTOYHHKAX B BHUJC TaONWIl, aAuarpamMMm, rpaduKoB, TPEJICTaBISATH JaHHBIC B BHJIC
Ta0JIuII, JUarpamMmm, rpauKoB.
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Pemate 3amaus  OpraHM30BaHHBIM  IEPEOOPOM  BAPUAHTOB, a  TaKkKe
C UCIOJb30BaHUEM KOMOMHATOPHBIX MTPABUII U METOJIOB.

Hcnonp30BaTh onucarelbHbIE XapAKTEPUCTUKU 111 MACCUBOB YUCJIOBBIX JaHHBIX,
B TOM YHCJIE CPETHUE 3HAUYCHHSI U1 MEPBI pACCEHBAHUS.

Haxomuth 9acTOTHl 3HAYEHWH W YACTOTHI COOBITHSA, B TOM YHCIE TIOJB3YACH
pe3yabTaTaMu IPOBEAEHHBIX U3MEPEHUM 1 HAOIIOCHU.

HaxoauTh BEpOSITHOCTH ClIy4allHbIX COOBITUM B M3YYEHHBIX OMNBITaX, B TOM YHUCJIE
B OIBITAX C PAaBHOBO3MOXXHBIMHU 3JIEMEHTApPHBIMU COOBITUSIMU, B CEPUSX HUCIBITAHUU
JI0 IEPBOTO yCIIEXa, B CEPUAX UCIBITAaHUN bepHyun.

HNMeTs peacTaBiIeHUE O CIy4YalHOW BEJIMYMHE U O PACIIPENEIICHUN BEPOSATHOCTEM.

NmeTr mnpencraBieHe O 3aKOHE OOJBIIMX YUCET Kak O MPOSBICHUN

3aKOHOMEPHOCTH B CIIyYalHON M3MEHUYMBOCTU U O POJM 3aKOHA OOJIBIIMX YHCEI
B IIPUPOJIe U OOIIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
HaumenoBanue pazgena |KonmuectBo OCHOBHOE CO/IepKaHKE OCHOBHBIC BH]IBI IEATETLHOCTH 00yUYaIOIIUXCS
(Tembl) Kypca 4acoB
[IpencraBiieHre JaHHBIX 7 [IpencraBiieHre TaHHBIX OcBauBaTthb c1OCOOBI NPEICTABICHUS

B Tabiuiax. [Ipaktuyeckue
BBIYUCJICHUS 110 TaOJIMYHBIM
JaHHbIM. M3BIICUECHUE U
WHTEpHIpeTalus TaOIMIHbBIX
naHHbIX. [ [pakTrueckas
paboTta «Talauib.
['padpuueckoe
MPEICTABICHUE TAHHBIX

B BHJIE KPYTOBBIX,
CTOJIOMKOBBIX (CTOI0YATHIX)
nuarpaMm. UrteHnue u
MOCTPOEHUE AUArPaMM.
[Tpumepsl neMorpaduueckux
JarpamM.

[Ipaktrueckas pabora
«JlnarpammMbD)

CTATUCTUYECKUX JAHHBIX M YUCJIOBBIX MACCBOB
C TIOMOIIBIO TA0JIHII U AUATPAMM C UCTIOIB30BAHUEM
aKTyaJTbHBIX U BXXHBIX JAaHHBIX (JIeMorpadudeckue
JTAaHHBIE, TPOU3BOJICTBO MPOMBIIILIICHHON U
CEJIBCKOXO3SUCTBEHHOM MPOAYKIINH, OOIIIECTBEHHbIE
U IPUPOIHBIC SBJICHUS).

N3yuaTh MeTOABI pabOTHI C TAOTUYHBIMU U
rpaUIeCKUMHU MPEICTABICHUSIMA JTaHHBIX

C TIOMOIIILI0 IU(PPOBBIX PECYPCOB B X0J1€
MPAKTUYECKUX pabOT

OnucarespHasg CTATUCTUKA

Yucnossie Habopsl. CpenHee
apu(pMeTH4YeCcKoe.

Menuana yncioBoro Habopa.

OcBauBaTh NOHSATHSI: YUCIIOBOK HaOOP, Mepa
[EHTPaJIbHON TEHJESHIIUM (Mepa IIEHTPa), B TOM YUCIIC
cpeaHee apudMeTHIECKOe, MeIMaHa.
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Y CcTONUMBOCTS MEAUAHBI.
[IpakTudeckas padota
«CpenHue 3HaUCHUS.
HauGonpliee 1 HauMeHbIIIEe

3HAYCHUS YHCIIOBOTO Habopa.

Pasmax

OnuceIBaTh CTATUCTUYECKUE JAHHBIE C TOMOUIBIO
CpeIHero apu(pMeTnyeckoro U Meauansl. Pemarp
3aJ1a4H.

HM3yuyars CBOMCTBA CPEAHUX, B TOM YHCIIE

C TIOMOIIIBIO IU(PPOBBIX PECYpPCOB, B XOJI€
IPaKTHYECKUX padoT.

OcBauBaTh NOHATHSA: HaOOJIbIIIEE U HAUMEHbIIIEE
3HAYEHHUsI YUCIIOBOIO MacCUBa, pa3Max.

PemaTp 3agaum Ha BBIOOp crioco0a onmUcCaHus
JAHHBIX B COOTBETCTBUH C IPUPOAON JaHHBIX U
LEJISIMU UCCIEIOBAHUS

CiyyaliHasi U3MEHUYUBOCTD

CiyualiHasi UBMEHUYUBOCTH
(npumepsr). Yacrora
3HAYECHHUU B MACCUBE
JaHHBIX. [ pynnupoBka.
['ucrorpamMmsi.
[IpakTuueckas pabora
«CnyyaiiHast "3MEHUYNBOCTB)

OcBauBaTh NOHATHSA YaCTOTA 3HAYCHHI B MACCHBE
JAHHBIX, TPYIIUPOBKA JAHHBIX, THCTOTPaMMa.
CTpouTh 1 aHAIM3MPOBATH I'MCTOIPAMMBI,
noAOMPaTh MOAXOASAIINN [Iar TPYNIHUPOBKH.
OcBauBaTthb rpaduyecKue NpeIcTaBICHNs Pa3HbIX
BUJIOB CIIy4aliHOM U3MEHYMBOCTH, B TOM YHCIIE

C MOMOIIBIO U(POBBIX PECYPCOB, B X0J1€
IPaKTUYECKON pabOThI

Brenenue B Teoputo rpadoB

['pad, Bepumna, pedpo.
[IpencraBnenue 3anauun

¢ nomolikio rpada. CreneHp
(BaJIEHTHOCTH) BEPILINHBI.
Yucno pédbep u cyMMmapHas
cTerneHp BepiuuH. Lens u

OcBauBath nNoHsiTUsA: rpad, BepiirHa rpada, pedpo
rpada, cTeneHs (BaJ€HTHOCTh BEPILUHBI), IIEMb U
UK.

OcBauBaTh NOHATHSA ITYTh B Tpade, dIepoB MyTh,
0o0xon rpada, OpueHTUPOBAHHBIN Tpad.

PemaTp 321241 Ha TOMCK CYyMMBI CTENIEHEW BEpUINH
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k. [IyTs B rpade.
[Ipencrasienue o CBI3HOCTH
rpada. O6xox rpada
(s1i1epOB MyTH).
IIpencraBinenue

00 OpUEHTHUPOBAHHBIX

rpadax

rpada, Ha ToucK 00xoa rpada, Ha TOUCK MyTen

B OPUCHTHPOBAHHBIX rpadax.

OcBauBaTh COCOOBI TIPSICTABICHUS 33]1a4 U3 Kypca
ayreOpbl, FCOMETPUH, TCOPUH BEPOSITHOCTEH, IPYTruX
IIPEIMETOB € MMOMOIIBIO TpadoB (KapThl, CXEMBHI,
AIEKTPUICCKHUE IEeTH, (YHKITUMOHALHBIC
COOTBETCTBUS) Ha TIpUMeEpax

BeposiTHOCTB 1 yacToTa
CIIy4aiiHOTO COOBITHUS

CityyaiiHbIN OTIBIT U
CIIy4yaiiHO€ COOBITHE.
BeposiTHOCTB 1 yacToTa
coObITUs. Poiib
MaJIOBEPOSITHBIX U
MPaKTUYECKU JTOCTOBEPHBIX
COOBITHI1 B IPUPOJIE U

B oO1IecTBe. MoHeTa 1
UrpaigbHas KOCTh B TEOPUU
BEPOSITHOCTEM.
[IpakTuueckas padbora
«YacToTa BbIIaJICHUS OPJIay

OcBauBaTh NOHATHSA: CIIyYalHBIN OIBIT U
CllydaiiHOE COOBITHE, MAaJIOBEPOSITHOE U IPAKTHUECKU
JIOCTOBEPHOE COOBITHE.

N3yyaTh 3HaUNMOCTH MAJIOBEPOSITHBIX COOBITHIA

B IIPUPO/JIE U OOILIECTBE HA BAKHBIX IpUMeEpax
(aBapuM, HECYACTHBIE CITy4aH, 3alIUTa IEPCOHATIBHOM
uH(popMaImm, nepegada JaHHbIX ).

H3y4arh posib KIIACCHYECKUX BEPOSATHOCTHBIX
Mojienelt (MOHeTa, UrpajibHasi KOCTh) B TECOPUU
BEPOSTHOCTEM.

Hao0sioaaTh U M3y4aTh 4acTOTY COOBITHI B IPOCTHIX
AKCIIEPUMEHTAaxX, B TOM YHUCJIE C TOMOIBIO IU(POBBIX
PECYPCOB, B X0OJI€ MPAKTUYECKON paboThI

O06o0061menue,
CUCTEMATH3aUs 3HAHWI

[IpencraBineHue TaHHBIX.
OnucarenbHas CTaTUCTHKA.
BeposATtHOCTS CitydaliHOTO
COOBITHS

IHoBTOPATH U3YYEHHOE U BBICTPAMBATH CUCTEMY
3HaHHM.

PemiaTe 3a7a4m Ha NpeACTABICHUE U ONMCAHUE
JTAHHBIX C TOMOIIBIO U3YUYECHHBIX XaPAKTEPUCTHK.
OO0cyxaaTh NpuUMepPbI CITyYaliHBIX COOBITUI,
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MaJIOBEPOSITHBIX U MPAKTUYECKHU JTOCTOBEPHBIX
CIIy4ailHbIX COOBITHI, UX POJIH B IPUPOJIE U KU3HU
YeJoBeKa

OBIIEE KOJIMYECTBO
YACOB I1IO ITPOI'PAMME

34
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IToypouHoe uiaHupoBaHue 7 KJIace

KonnyecTBo
aKageMHueCKuX |KoauuecTBO i
Ne i/l Tema/paznen JacoB, OLIEHOYHBIX 0P u HOP /leATETLHOCTE yIHTEIA € y4eTOM padoteit
MpOrpaMMbl BOCIIUTAHUSA
OTBOJAMMBIX Ha  |[IpoLeayp
O0CBOEHHE TeMbl
Tema 1. IlpeacraBieHue JaHHbIX (7 yacoB)
1 Tabnuupl. 2 OnexkTpoHHas Gpopma YcTaHoBIIeHHE JOBEPUTEIbHBIX OTHOLICHUH C
yueOHuKa, Oubimoreka 00y4aromuMucs, CiocOOCTBYIONINX O3UTUBHOMY
2 YnopsinounBaHue JaHHBIX U POII BOCIL 5 6 .
. pUATHIO 00yUarOIUMUCS TpeOOBaHUN U
HOHCK UHGOPMALUH, Enunas xomtekuus pochO yUUTEsl, IPUBICYCHUIO NX BHUMAHUS K
3 [Toacuére! 1 BeIUUCIEHUS B 1 (POBBIX 0bcysKaeMoi Ha ypoKke HH(OpMAIIHH,
TaGIUIAX 00pa3oBaTENbHBIX PECYPCOB | AaKTUBU3AIIMH UX ITO3HABATEIHHOM IS TEILHOCTH;
(school-collection.edu.ru) NOOYXICHHE 00yJarOIIUXCs COOMI0IaTh Ha YPOKE
Ipaxmuueckas paboma no OOLIENPUHATHIE HOPMBI TIOBEJICHUS, IpaBUia
meme: "Tabnuywr"” OOIIEHUS CO CTapIIUMH U CBEPCTHUKAMH,
4 CTOIOHUKOBBIE IMArPaAMMBI. NPUHIHAIIBL y4EOHOH JIMCIHUILITHHBI 1
caMOOpraHu3aIuy;
5) Kpyrossle quarpaMmsl. [pUBJIEYCHHE BHUMAHUS 00Y4aIOIIUXCS K
[IEHHOCTHOMY aCIIeKTy U3y4aeMbIX Ha ypOKax
Ilp ARMUtecka p 6150’}")160) no SBIIEHMH, OPTaHU3aIUs UX PabOTHI C TIOTy4aeMOM
menme: "Juazpammor Ha YPOKE COLMAIBHO 3HAYUMON HHDOPMAIHE;
BKITIOYECHHE B YPOK UTPOBBIX MPOLIEAYD C IEITBIO
HoJiep>KaHUsl MOTHBAIIMU 00yJaroImuxcs K
MOJTyYCHUIO 3HAHUH, HAJTAXKMBAHUIO TTO3UTHBHBIX
MEXIIMYHOCTHBIX OTHOIIEHUH B Kilacce
Tema 2. OnucarejibHasg cTaTucTuKa (8 yacoB)
6 | Cpennee apudpmernyeckoe 2 OnekTpoHHas popma [ToOy>xienue odyyaronuxcs co0a0aTh Ha ypoKe
YHCIOBOro Habopa yueOHuKa, Oubimoreka OOIIETTPUHATHIE HOPMBI TIOBEICHUS, TPaBHUIIa
POII ennuas KOJUIEKITHS 0OIIIEHUsI CO CTAPIIUMH U CBEPCTHUKAMHU,
7 Menuana urcioBoro Habopa
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Ipakmuueckas paboma no
meme: "Cpeonue snauenusn"

U (pOBBIX
00pa3oBaTebHBIX PECYPCOB
(school-collection.edu.ru)

IMPUHIMIIBL yqe6H0171 JUCHUITIIMHBI 1
caMOOpraHm3alunm,
IMPUBJICYHCHUC BHUMAHUA O6y‘-IaIOH_[I/IXCSI K

8 Haubonpiiee n HauMeHbIIee

sHavere. PasMax LEHHOCTHOMY aCMEKTY H3y4aCMbIX Ha ypoKax
SIBJICHUI, OpraHu3aIys ux paboThl ¢ MOITydaeMon

Konmponvnas paboma Ne I no Ha YpPOKe COIMaIbHO 3HAYUMOI HHpOpMaIleii;

memam "lIpedcmasnenue IPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX (hopm

oanmuvix. Onucamenvnas paboThI ¢ 00yYArOIUMUCS: UHTEIUICKTYaIbHbIX

cmamucmuxa" UTP, CTUMYJIMPYIOIIUX TTO3HABATEIbHYIO
MOTHUBALMIO 00Y4aIOLINXCS;
BKJIIOUEHHUE B YPOK UTPOBBIX MPOLEAYP C LEIbIO
HOoJIep>KaHUsl MOTHBALMU 00yYaromuxcs K
MOJIyUYEHUIO 3HAHUN, HAJIAXKUBAHUIO TO3UTUBHBIX
MEXJINYHOCTHBIX OTHOILEHUN B KJIacce

Tema 3. CayuaiiHast U3MEHYMBOCTH ( 6 4acoB )

9 | [Ipumepsl cyyaitHOH OnexkTpoHHas popma [TpuBneueHre BHUMaHUs 00yUYarOIIUXCS K
WU3MEHYUBOCTH. yueOHuKa, Oubimoreka LIEHHOCTHOMY aCIEKTy U3y4aeMbIX Ha ypOKax
TouHOCTB M POIII. SBJICHUH, OpraHu3anus ux paboThl ¢ MoIydaeMon
MOIPEIIHOCTh Enunas komnexuus Ha YpPOKe COIMaJIbHO 3HAaUNMOI HHpOpMaIiel;
MU3MEpPEHU U(pPOBBIX IIPUMEHEHHE Ha YpOKe HHTEPAaKTUBHBIX (popm

N 00pa3oBaTeNbHBIX PECYPCOB | pabOTHI C OOYYAIOIIMMHUCS: UHTEIICKTyIbHBIX
10| Tennenumu u crysaitibie (school-collection.edu.ru) UTpP, CTUMYJIAPYIOIINX O3HABATEIbHYIO
OTKJIOHEHUS
MOTHBAIIMIO O0yYarOIINXCS;

11 YacToThl 3HaYCHUN B MACCUBE BKIIXOYCHHUE B YPOK MI'DOBBIX IIPOLEAYP € LCIIBIO
JTAHHBIX. MoJJep>KaHUSI MOTUBALIMU O0y4aroOUIXcs K
Ces3b medrcoy uacmomamu u MOJIyYEHUIO 3HAHWN, HAJIAXKUBAHUIO TO3UTUBHBIX
CPeOHUM apughmemudeckum MEXJIMYHOCTHBIX OTHOIIEHUH B KJIAcCe;

WHULMUPOBAHUE U MOAJIEP/KKA UCCIIEI0BATENbCKON

12 | I'pynmupoBKka TaHHBIX U

rucrorpaMmsl. Beibopka. Poct
4eJIoBeKa

Ipakmuueckasa paboma no
meme: "Cnyuaiinas

JeSITEIbHOCTH 00yJaromuxcs
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usmenyusocmy"

Tema 4. Beenenne B Teoputro rpados (4 yaca)
13 | I'padsr. Bepuuns u pédpa 1 1
rpacda. CTeneHb BEpIIMHBI.
14 | ITytu B rpade. CBsi3HbIHI Tpad. 2
Koumponvnas paboma Ne 2 no 1

memam: "Cnyyaiinas
usmenuugocmo. I pagoi.
Beposimnocmo cuyuaiinoco
coovimus"

DnekTpoHHas popma
yueOHuKa, Oubimoreka
POIIL.

Ennnasg xomnexnusa
u(pOBBIX
00pa3oBaTEeNbHBIX PECYPCOB
(school-collection.edu.ru)

[TpuBneueHre BHUMaHMsI 00y4YarOIUXCS K
LIEHHOCTHOMY aCIIeKTy N3y4aeMbIX Ha ypOKax
SBJICHUH, OpraHu3anus ux paboTsl ¢ MoIydaeMon
Ha YPOKE COIMaIbHO 3HAYUMOW HH(pOpMaLneH;
JEMOHCTpaIMsl 00yJaroUMes IPUMEPOB
OTBCTCTBCHHOI'O, I'PA)KAAHCKOI'O IMOBCACHUA,
IPOSIBJICHUS YEI0BEKOJIIO0MS U J0OpOCepIeYHOCTH
yepe3 NoA0Op COOTBETCTBYIOUIMX 3a4a4 JUIs
peleHus;

BKJIFOYEHHUE B YPOK UIPOBBIX MPOLEAYP C LEIbIO
HoJIep KaHUsl MOTHBALMU 00yJaromuxcs K
IMMOJIYYCHHIO 3HaHI/II71, HaJIaXXUBaHHIO ITIO3UTUBHBIX
MEXJINYHOCTHBIX OTHOILIEHUH B KJIACCE;
VHULIMAPOBAHUE U NIOJJIEP/KKA UCCIIEI0BATEIbCKON
JeSTEIbHOCTH 00yUaIOIIUXCs

Tema 5. BeposiTHOCTb M YaCTOTA CJIYY

aiiHoro coobiTus ( 4 yaca)

15

[IpuMepsl c1ydalHBIX OIBITOBU
CIIy4aHbIX COOBITH.
BeposITHOCTH U 4aCTOTHI COOBITUIN

1 1

16

MoHera u urpanapHasi KOCTb B
Teopuu BeposiTHOCTEN. Kak n
3a4€M y3HATh BEPOSTHOCTD
coOBITHS

17

BCpOHTHOCTHaH 3amura

UHPOPMALIUHU OT OINOOK

Ipaxmuyeckas paboma no
meme: "Yacmoma gvinadenus
opra"

OnexkTpoHHas popma
yueOHuKa, oubianoTeka
POIII.

Ennnas xoiuiexknusa

U (HPOBBIX
o0pa30BaTeNbHBIX PECYPCOB
(school-collection.edu.ru)

[TpuMeHeHMEe Ha ypOKEe MHTEPAKTUBHBIX (GOpM
PpaboTHI C O0YUAIOIIMMHUCS: NHTEIUICKTYyaIbHBIX
UTp, CTUMYJIMPYIOLIMX TTO3HABATENbHYIO
MOTHBAIIMIO O0yYaIOIINXCS;

BKJIIOYEHHE B YPOK UTPOBBIX MPOLEAYD C LEIIbI0
noaacpIKaHusd MOTHBaAlUN o6yqa101111/1x051 K
MOJIyYEHHUIO 3HaHUH, HaJIaXKMBAHUIO TO3UTUBHBIX
MEXKJINYHOCTHBIX OTHOIIIEHUH B KJ1acce,
MHUIMMPOBAHUE U MOJ/IEp’KKa UCCIeI0BaTEIbCKON
JeSTEIbHOCTH 00yJaromuxcs
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Tema 6. O0001IeHNe U cucTeMaTH3alMsl 3HAHUH ( S yacoB )

Hrtorosoe noBropenue u 4
000011eHuE.
[IpodopueHTaIMOHHBIN YPOK 1

DnekTpoHHas hopma
ydeOHHKa, OnbImoTeKa
POIII.

Enunas xoyutekuus

U (HPOBBIX
00pa3oBaTeIBHBIX PECYPCOB
(school-collection.edu.ru)

[TpumeHeHne Ha YPOKEe HHTEPAKTUBHBIX (OpM
paboThI ¢ 0O0YUYAIOUTUMUCS: UHTEIUIEKTYaIbHbIX
UTpP, CTUMYJIMPYIOIIUX ITO3HABATEIBbHYIO
MOTHBAIIMIO O0yYarOIINXCS;

BKJIFOYEHHUE B YPOK UTPOBBIX MPOLEAYP C LEIbIO
NnoAJep>KaHUSl MOTUBALIMU O0Y4YaIOUINXCS K
MOJYYECHUIO 3HAHUM, HAUTAKUBAHHUIO TO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOIIICHHI B KJIACCE;
VHULIMAPOBAHUE U NOJJIEPKKA UCCIIEI0BATEIbCKON
JESTEIIbHOCTH 00yJaromuXcs

Hroro
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8 KJIACC

HanmenoBanue pazaena |KomudecTBo OcHoBHOE cofiepKaHue OcCHOBHBIE BUJIBI IEITEIHOCTH 00yUYaIOIIMUXCS
(TembI) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpencraBicHre TaHHBIX. IToBTOPSATH H3yYeHHOE U BHICTPAMBATH CHCTEMY

7 xnacca

OmnmncarennbHas CTATUCTHKA.
Cny4aitHass U3MEHUUBOCTb.

Cpennue yuciaoBoro Habopa.

CryqaitHbie COOBITHS.
BepoaTHOCTH 1 4aCTOTHI.
Knaccuueckne monenu
TEOPUU BEPOSTHOCTEH:
MOHETA U UrpaJibHasi KOCTh

3HaHUMU.

PemaTe 3aqauM Ha NpEICTAaBICHUE U ONMCAHKE
JTAHHBIX C TOMOIIBIO U3YUYEHHBIX XapaKTEPUCTHK.
PemaTh 3aga4u Ha NpeICTaBIEHUE TPYNIHUPOBAHHBIX
JTAHHBIX U ONHMCAHME CIy4YallHON U3MEHYHUBOCTH.
PemaTe 3agaum Ha ONpeACIICHUE YaCTOTHI
CJIy4aliHbIX COOBITHI, 00CYKI€HUE PUMEPOB
CIIy4ailHbIX COOBITHI, MAJIOBEPOSITHBIX U
IPAKTUYECKU JOCTOBEPHBIX CIIy4allHbIX COOBITUH, UX
pOJIM B IPUPOJIE U KU3HU YeJIOBEKa

OnucarespHasg CTAaTUCTUKA.
PaccenBanne JaHHBIX

Otknonenus. ucnepcus
YUCJIOBOTO Habopa.
CranmapTHOE OTKJIOHEHUE
YUCJIOBOTO Habopa.
JnarpamMmebl paccemBaHMs

OcBauBaTh NOHATHUS: JUCTIEPCUS U CTAHJAPTHOE
OTKJIOHEHUE, UCIIOJIb30BATh 3TU XapaKTEPUCTUKH
JUISL ONIMCAHUSI PACCEUBAHUS JAHHBIX.

BoiaBUraTh runorte3bl 00 OTCYTCTBUU WM HATMYUHU
CBSI3M IO IMarpaMMaM pPacCEUBAHUSL.

CTpoutsb quarpaMMbl paCCEMBAHUS IO UMEIOIINMCS
JTaHHBIM, B TOM YHCJIE C IOMOUIBI0 KOMIIBIOTEPA
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MHuoecTBa

MHO0eCcTBO, TOAMHOMKECTBO.
Onepaiuu Haj
MHO>KECTBaMHU:
o0beIMHEHNE, IEpeceUeHue,
JIOTIOJIHEHUE.

CaoiicTBa onepanuit

HaJl MHOKECTBAMM:
NEPEMECTUTENBHOE,
COYETATENBHOE,
pacrpeenuTenbHOe,
BKITFOUCHUSI.

['paduueckoe
IpeJICTaBICHUE

MHO’KECTB

OcBauBaThb NOHATHUS: MHOKECTBO, 3JIEMEHT
MHOKECTBA, IOJIMHOKECTBO.

BbInoIHATH Onepanum Hajl MHOXKECTBAMMU:
o0beIMHEHNE, IEpeceueHue, TOMOTHEHUE.
Hcnmonb30BaTh CBOMCTBA: IEPEMECTUTEIIBHOE,
COYETATENBHOE, PACTIPEIECTUTEIBHOE, BKIFOUEHHUS.
Ucnoan3oBath rpaduyeckoe npeacTaBlieHue
MHOKECTB IIPH OMMCAHUHU PEAIBHBIX MPOLECCOB U
SBJICHUM, TPU PELICHUH 337a4 U3 APYTUX y4eOHBIX
IIPEIMETOB U KYpCOB

BeposATHOCTH Ciy4aiiHOTO
COOBITHS

DneMeHTapHbIe COOBITHS.
Cnyqaitabie cOOBITHS.
braronpustcTByronme
AJIEMEHTapPHBIE COOBITHUSI.
BepositHOCTH COOBITHI.
OMnbITE ¢ PABHOBO3MOKHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMU.
Crnyualinbiii BEIOOD.
[IpakTrueckas pabora
«OnBITHI

C PaBHOBO3MO>KHBIMU

OcBauBaTh NOHSATHUS: DJIEMEHTAPHOE COOBITHE,
CITy4aiiHOE COOBITHE KaK COBOKYITHOCTD
0JIarONpUSATCTBYIOIIUX SJIEMEHTAPHBIX COOBITHM,
PABHOBO3MOXHBIE JIEMEHTAPHBIE COOBITHS.
Pemarh 3aga4u Ha BEIYMCIICHHUE BEPOSITHOCTEN

COOBITH MO BEPOATHOCTSM 3JIEMEHTAPHBIX COOBITUI

CIIyYalHOTO OTIBITA.

Pemarp 3a1a4umn Ha BEIYKCIIEHHUE BEPOATHOCTEN
COOBITHH B OIBITaX C PABHOBO3MOXKHBIMH
AJIEMEHTAPHBIMU COOBITHSAMH, B TOM YHUCJIS

C IIOMOII[IO KOMITBIOTEPA.
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AJIEMEHTAPHBIMH
COOBITHUSIMU

IIpoBoaAUTH U U3Yy4YaTh ONBITHI

C PaBHOBO3MOYKHBIMH JIEMEHTAPHBIMH COOBITUSMHU
(C UICTIOJIB30BAHUEM MOHET, UTPAIBHBIX KOCTEH,
JIPYTUX MOJIENIE) B X0/ MPAKTUYECKON pabOThI

Brenenue B Teoputo rpados

Hepeso. CBoiicTBa aepeBa:
€IUHCTBEHHOCTh IyTH,
CYIIECTBOBAHUE BUCSIYECH
BEPILMHBI, CBSI3b MEXKIY
YUCJIOM BEPIINH U YUCIOM
pe€o6ep. I[IpaBuino ymMHOKEHUS

OcBauBaTh NOHATHA IEPEBO Kak rpad 0e3 1uKIIa,
BHCsYas BEpIIMHA (JIUCT), BETBb JEPEBA, MYTh

B JIEpeBe, JUaMETp ACpeBa.

H3yuars cBOMCTBA JIepeBa: CYLIECTBOBAHUE BUCSYEH
BEPILIUHBI, EAUHCTBEHHOCTh ITyTH MEXKIY IBYMS
BEpPUIMHAMHU, CBS3b MEXK]1y UACIOM BEPIIUH U YUCIOM
péoep.

Pemiats 3a1a4M Ha IOUCK U IEPEUUCIIEHUE Y TEU

B JIepeBe, OIpe/ieNICHUE YUCIa BEPIIUH WiH pEdep

B JIepeBe, 00X0/1 OMHAPHOTO JIEpeBa, B TOM YHUCIIE

C MPUMEHEHHEM MPABUIIa YMHOKEHUS

Cny4daitHbie COOBITHUS

[IpoTHBOIIONOXKHOE COOBITHE.
Junarpamma Diunepa.
OObenMHEeHNE U TIEpeceueHre
coosiTuil. HecoBMecTHbIC
coObITus. PopMyna
CJI0KEHUSI BEPOATHOCTEM.
IIpaBuiO0 yMHOXEHHUS
BEPOSTHOCTEU. Y CIIOBHAS
BEPOSTHOCTh. He3aBucumbie

OcBanBaTh MOHATHS: B3AMHO ITPOTHBOIIOJIOKHBIE
COOBITHSI, OTIepallUU HaJl COOBITUSIMU, 0ObETUHEHUE U
nepecevyeHne coobITUi, Auarpamma ditniepa (Dinepa—
BenHna), coBMeCTHBIE 1 HECOBMECTHBIE COOBITHS.
N3yuats TeopeMbl O BEPOSITHOCTH OOBETUHEHUS

JBYX COOBITUH ((POPMYIIBI CITOKEHHUSI BEPOSITHOCTEH ).
PemaTh 3a1a4u, B TOM YKCIIE TEKCTOBBIC 3a/1a4U

Ha OTpEeJICJICHUE BEPOSITHOCTEN O0BETUHEHUS U
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coOprtus. [Ipencrabienue MEPECEUCHUSI COOBITHI C TTOMOIIBIO YACIIOBOM
CIIy4alHOTO SKCIIEpUMEHTA npsAMoii, TuarpaMm Ditsiepa, GopMyIIbl CIIOKEHUS

B BHJIE JIepEBA BEPOSTHOCTEM.

OcBauBaTh NOHATHSA: IPABUIIO YMHOKECHUS
BEPOSATHOCTEN, YCIOBHASI BEPOSITHOCTh, HE3aBUCHUMBbIEC
COOBITHSI IEPEBO CIYYAITHOTO OMBITA.

N3yuaTsb cBoiicTBa (Onpe/eieH s ) He3aBUCUMBIX
COOBITHI.

PemiaTe 3a1aum Ha ONIpeAEICHNUE U UCTIOJIb30BAHUE
HE3aBUCUMBIX COOBITHH.

Pemiate 3a1a4m Ha MOUCK BEPOSITHOCTEN, B TOM
YHUCJIC YCIOBHBIX, C HCTIOJIb30BAHUEM JEPEBA
CJIy4alHOI'O OIbITa

O06o061eHue, 4 IIpencrasieHue JaHHBIX. IHoBTOPATH W3yUYEHHOE U BHICTPAMBATH CHCTEMY
CHUCTEMATU3ALMS 3HAHUI OmnucarenbHasi CTATUCTHKA. 3HAHUM.
['pads1. BepositHOCTD PemiaThb 3aga4m Ha IPEACTABJIEHNUE U OTIMCAHUE
CIIy4ailHOTO COOBITHSL. JTAHHBIX C TIOMOIIBIO U3YYEHHBIX XAPAKTEPUCTHK.
OneMeHThl KOMOMHATOPUKHU PemaTh 3agaum ¢ npuMeHeHueM rpagos.

PemiaTh 3aga4m Ha HAX0XKAEHUE BEPOSATHOCTH
CIIy4aliHOTO COOBITHS 110 BEPOSATHOCTSIM
AJIEMEHTAPHBIX COOBITUH, B TOM YHCJIE€ B OIBITAX

C PaBHOBO3MOKHBIMH JIEMEHTAPHBIMHU COOBITHUSMHU.
Pemarp 3aga4u Ha HAX0KIACHUE BEPOATHOCTEU
00BETMHEHUS U TIEPECEUCHUS COOBITHI, B TOM YHCIIC
HE3aBUCHUMBIX, C UCIIOJIb30BaHUEM rpadyuuecKux
IIPEACTABICHUN U IepeBa CIIy4YalHOIO OIIBbITA.
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PemaTh 3a1a4u Ha iepednciieHne KOMOMHAITUI
(4Kciia nepecTaHOBOK, YUCJIA COYETAHUN ),

Ha HaXx0JICHUE BEPOSTHOCTEH COOBITHM C
MpUMEHEHNEM KOMOWHATOPUKH, B TOM YHCIIE

C UCIIOJIb30BaHUEM TpeyroiabHuka [Tackans

OBILIEE KOJIMYECTBO
YACOB I10 I[TPOl PAMME

34
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IHoypouHoe miianupoBanue 8 Kiace

KounuecTBo
aKaJeMH4YeCKUX (KoJimuyecTBO 0 e
Ne ni/m Tema/pasnen 4acoB, OLeHOYHBIX 0P u HOP /LeATENBHOCTE YHUTEN ¢ yHETOM padoteil
MPOrpaMMbl BOCIIUTAHUS
OTBOAMMBIX Ha  |[Ipouleayp
0CBOEHHUE TeMbI
Tema 1. IloBTopenue kypca 7 kiaacca (4 yaca)
1 [IpencraBneHne 1aHHBIX. 1 OnexTpoHHas Gopma YCTaHOBJICHHE JOBEPHTEIBHBIX OTHOLICHHUI C
OmnucarenbHas CTaTUCTUKA yueOHuKa, OubnnoTeka 00y4aroMUMHUCS, CTIOCOOCTBYIONIUX TIO3UTHBHOMY
POIIL BOCHPUATHUIO 00ydaromuMucs TpeOoBaHUH U IPOChO
2 CrnyyaiiHast ©3MEHYHMBOCTb. 1 EfuHas KOIeKIs YUUTEINS, TPUBIICYCHNIO0 UX BHUIMaHUS K 00CYXaaeMoit
Cpennue ynciioBoro Habopa HUPPOBBIX Ha ypoKe MH(pOPMaIMH, aKTUBH3AINH UX
M03HABATEIILHOMN JICSATEIbHOCTH;
3 | CuyuaiiHbie coObITHS. 1 00pasoBaTEILHBIX PECYPCOB 0Oy KIeHHE 00yJaOmIXCs COOMI0NATh HA yPOKE
BeposiTHOCTH 1 4aCTOTBI (school-collection.edu.ru) OOIIEeTIPUHATHIE HOPMBI TOBEACHHS, TIPABUIIA OOIICHHS
4 KITACCHUECKHE MOJICITH TEOPHH 1 CO CTapIIMMH U CBEPCTHUKAMH, IPUHIIUTIB Y4eOHOH

BepOHTHOCTeﬁZ MOHCTA U
HUrpajibHas KOCTb

JMUCUUIUIMHBI 1 CAMOOPTaHU3AITNH;
MpHUBIICYCHUE BHUMAHHS 00yJaONUXCs K
[IEHHOCTHOMY aCIEKTy U3y4aeMbIX Ha YPOKax SIBJICHUM,
opra"u3aius ux padboThI C ITOJIy4aeMOi Ha YPOKE
COIMAaIHHO 3HAYNMON HH(OpMaInei;

BKITFOUEHHE B YPOK UTPOBBIX MPOIEAYP C IEITBI0
MOIJICPKaHMsI MOTHBAIIMK O0YYaIOIIUXCS K TOIYUYCHHIO
3HAHMH, HAJTAXKUBAHUIO ITO3UTHBHBIX MEKJIMYHOCTHEIX
OTHOILIEHUH B KJIacce

Tema 2. OnucarejibHAS CTATHCTHKA.

PaccenBanme 1aHHbIX (4 4acoB)

5 | PaccemBaHnue 4MCIOBBIX 2
TaHHBIX U OTKJIOHEHUS
6 Jlicniepcus 4uciIoBOro 2
MaccuBa. Qb6o3HaueHus u
Gopmynvl

DnexTpoHHas Gpopma
yueOHuKa, OubaroTeKa
POIII equHas KOIEKIUS
u(poBHIX
00pa3oBaTeNbHBIX PECYPCOB
(school-collection.edu.ru)

[ToOyxenue odyyarouxcs co0I01aTh Ha YPOKe
OOIIETTPUHSATHIE HOPMBI TIOBEICHUS, TPaBHIIA
OOIIEHUS CO CTAPIIUMH U CBEPCTHUKAMH,
NPUHIUITB YIeOHON TUCIUTLTHHBI 1
caMOOpraHu3aInH;

[PUBJICUCHHE BHUMAHHSI 00yUJaIOIIMXCS K
[ICHHOCTHOMY aCIIeKTy U3y4aeMbIX Ha yPOKax
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SBIIGHUH, OpraHu3alus ux paboTsl ¢ MOTydyaeMon
Ha YpOKe COIMaJIbHO 3HAaYUMOI HHpOpMaIleii;
MPUMEHEHHE HA YPOKE HHTEPAKTHUBHBIX OPM
paboThI ¢ O0YUYAIOUUMUCS: UHTEIUIEKTYaIbHbIX
UTpP, CTUMYJIMPYIOIIUX TTO3HABATEIbHYIO
MOTHBAIIMIO O0yYarOIINXCS;

BKJIFOYEHHUE B YPOK UTPOBBIX MPOLEAYP C LEJIbIO
MoAJep>KaHUSl MOTHUBALIMU O0Y4YaIOUIXCS K
MOJIYYSHUIO 3HAaHUH, HAJTAXKUBAHUIO TTO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOIIEHHH B KJacce

Tema 3. Muo:xectBa ( 449acoB )

7 MHO0eCTBO, HOAMHOKECTBO, 1
IpUMEPBI MHOKECTB

8 Onepanuu HaJ MHOKECTBAMM. 2
Huarpammsl Diiniepa
Konmponvnas paboma Ne 1 no 1

memam "Cmamucmuxa.
Mmuoowcecmesa”

DnekTpoHHas ¢popma
yueOHunKa, Oubimoreka
POIII.

Ennnas xoiiexknusa

U (ppOBBIX
o0pa3oBaTeNbHBIX PECYPCOB
(school-collection.edu.ru)

[TpuBneueHre BHUMaHUs 00yUYarOIIUXCSI K
HCHHOCTHOMY ACIICKTY MU3YYaC€MbIX Ha YpOKax
SBJICHUH, OpraHu3anus ux paboTsl ¢ MoTydaeMon
Ha YpPOKE COIMaJIbHO 3HAaUUMOI HHPOpMaIIUEl;
IIPUMEHEHHE Ha YPOKe HHTEPAaKTUBHBIX (hopm
paboThI C O0YUAIOIIMMUCS: UHTEIUICKTYyIbHBIX
UTp, CTUMYJIMPYIOLIMX TO3HABATENbHYIO
MOTHBALINIO O0yYarOIINXcs;

BKJIIOYEHHE B YPOK UTPOBBIX MPOLEAYD C LETbIO
noaacpIKaHusd MOTHBallUN o6yqa101111/1x0ﬂ K
MOJIyYEHHUIO 3HaHU, HaJIaXKMBAHUIO TO3UTUBHBIX
MEXKJIUYHOCTHBIX OTHOIIIEHUH B KJ1acce,
MHUIMAPOBAHUE U MOJIep’KKa HCCIe10BaTeIbCKON
JeSITEIbBHOCTH 00yJaromuxcs

Tema 4. BeposiTHOCTBH Ci1y4aiiHOTO cOOBI

Tus (6 yaca)

9 Crny4aiiHble OIBITHI U
AJIEeMEHTapHBIC COOBITHSI.
BeposiTHOCTH 351€eMEHTapHBIX
coObITHH. PaBHOBO3MOKHbBIE
JJIEMEHTapHbBIE COOBITHS

1

DnekTpoHHas hopma
yuyeOHuKa, oubiaroTeKa
POIII.

Ennnast xoymiekms

U (HPOBBIX

[TpuBneueHre BHUMaHUs 00yUYarOIIUXCS K
LIEHHOCTHOMY acCIIEKTy U3y4a€MBIX Ha ypOKax
SBJICHU, OpraHu3aius ux paboThl ¢ MOITydaeMon
Ha YpOKe COIMaJIbHO 3HAaYMMOMN MH(pOpMaIueil;
JEMOHCTpaIHs 00yUYaroMMCs IPUMEPOB
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10 | bunarompusTcTByrOLIME
DIIEMEHTAPHBIC COOBITHUS

11 |BeposiTHOCTH COOBITHI

12 |OnbITH C pAaBHOBO3MOXXHBIMHU

DJICMCHTApHBIMU COOBITHSIMH

Ilpakxmuueckas paboma no meme:
"Onvimsl ¢ pagHOBO3MONCHLIMU
anemeHmapHuiMu coovtmusimu’”

00pa3oBaTebHBIX PECYPCOB
(school-collection.edu.ru)

OTBETCTBEHHOT'0, TPAYKJIAHCKOTO ITOBEICHHUSI,
MIPOSIBJIICHUS YEIIOBEKOJIOOUS U T0OPOCEPICIHOCTH
yepe3 1o 100p COOTBETCTBYIOIIUX 3a1a4 JIst
pelIeHus;

BKJIFOYEHHUE B YPOK UTPOBBIX MPOLEAYP C LENIbIO
MoIepKaHusl MOTUBALIUK 00YyJaroNuXCs K
MOJIYYSHUIO 3HAaHUH, HAJTAXKUBAHUIO TTO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOIIICHUH B KJlacce;
WHULIMUPOBAHUE U TTOJJIEPIKKA UCCIIEI0BATEIHCKON
JESTEIIbHOCTH 00YJaroIIuXCs

Tema 5. Beenenue B Teopuro rpagos (

4 yaca)

13

HepeBbsi.

14

HepeBo cimydyaitHOro
IKCIIEPUMEHTA

DnekTpoHHas hopma
yueOHuKa, OubnnoTeka
POIIL.

Enunas xoyutekuus

U (HPOBBIX
00pa3oBaTeIbHBIX PECYPCOB
(school-collection.edu.ru)

[IpumeHeHne Ha ypOKE HHTEPAKTUBHBIX GOpPM
paboThI ¢ O0YYAIOUTUMHUCS: HHTEIUIEKTYATbHBIX
UIp, CTUMYJIUPYIOIIKX O3HABATEIbHYIO
MOTHBAIIHIO O0yYarOIINXCS;

BKJIIOUEHHUE B YPOK UTPOBBIX MPOLEAYP C LEIbIO
MOJAJEp>KaHUSI MOTHUBALIUU O0YUYAIOLIUXCS K
MOJIyYEHUIO 3HAHUN, HAJIAXKUBAHUIO TO3UTUBHBIX
MEXJINYHOCTHBIX OTHOIIEHUN B KJIACCE;
MHULMUPOBAHUE U MOJIEP’KKA UCCIIEI0BATENbCKON
JeSITeTbHOCTH 00yUalOIINXCs

Tema 6. CayuaiiHblie

coobITHsI ( 8uacoB )

15

Ornpezenenne ci1y4yaiHOTO
COOBITHS.

Bzaumno IMPOTHUBOIIOJIOKHBIC
CIlydaiiHbIe COOBITHS

16

OObenuHEeHNE U NepeceueHue
coOsITHi. HecoBmecTHBIE
CcOOBITHSA

17

VYcnoBHas BEPOSITHOCTD U
IIPABUJIO YMHOKEHUS

OnekTpoHHas popma
yueOHuKa, OudnnoTeka
POIII.

Enunas xomiekuus

1 poBHIX
00pa3oBaTeNbHBIX PECYPCOB
(school-collection.edu.ru)

[IpumeHeHne Ha YpOKe HHTEPAKTUBHBIX (HOpM
paboThI ¢ 00YYAIOIUMUCS: MHTEIIEKTYaIbHBIX
UTpP, CTUMYJIMPYIOIINX TIO3HABATEIBHYIO
MOTHUBAIMIO 00YJaOLTHXCS;

BKJIFOYEHHUE B YPOK UTPOBBIX MPOLEAYP C LEIBIO
NoJIep KaHUsl MOTHBAIIMU 00yJaromuxcs K
MTOJIYYEHUIO 3HAaHUH, HATAXKUBAHHUIO TO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOILEHHUN B KJIACCE;
VHHALIMAPOBAHUE U MOJJIEPKKA UCCIIET0BATEIBCKON
JeSITeTLHOCTH 00YUaloIUXCsl
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BEPOATHOCTEM

18 | JlepeBo cinyuaifHOro OmbITa 1

19 | HesaBucumsbie coObITHUSA 1

Tema 6. O0001eHue U ccTeMaTU3ausA 3HaHuH ( 4 yaca)

20 | HUroroBoe moBTOpeHue 1 2 1
o0o01eHue.
Konmponvnas paboma Ne 2 no 1

memam "Cnyuatinvle codbimus.
Beposmuocmo. ['pagor”

[TpodopreHTaOHHBIN YPOK 1

HUroro 34 3
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9 KJIACC

HaumenoBanue paznena |(Konuuecto OcHoBHOE cofiepKaHue OcCHOBHBIE BUJIBI IEATELHOCTH 00yUYalOIIUXCs
(TemnI) Kypca 4acoB
[ToBTOpEHUe Kypca 4 [IpencraBnenne TaHHBIX. IToBTOPSATH N3yUYEHHOE Vi BLICTPAUBATH CUCTEMY

8 kiacca

OnwucareypbHas CTAaTUCTHKA.

OHGpaI_[I/II/I HalJ COOBITHSIMH.

HezaBucumocTs COOBITHIA

3HAHUMU.

PemiaTe 3a1aum Ha IpEACTABICHUE U ONIMCAHUE
JTAHHBIX.

Pemiateb 3aga4u Ha HAXO0XKACHUE BEPOSATHOCTEN
0oOBbeIMHEHUS U TIEpeCceUeHUs COOBITUM, B TOM YHCIIE
HE3aBUCHUMBIX, C UCIOJIb30BaHUEM rpaduuecKux
MPEJICTABJICHUMN U JEPEBA CIIYYalHOTO OIIBITA.
PemaTh 3aga4uu Ha iepedncieHne KOMOMHAIUH
(4uciia mepecTaHOBOK, YUCJIA COYETAHUN ),

Ha HAXO0XJICHHE BEPOSTHOCTEH COOBITHIA

C MPUMEHEHUEM KOMOWHATOPUKH, B TOM YUCTIE

C UCIOJIb30BaHUEM TpeyroiabHuka [lackans

DnemMeHThl KOMOMHATOPUKHU

ITepectanoBku. @akropua.

CoueraHus ¥ 4HUCIIO0
coyeTaHuil. TpeyroJbHUK
ITackais. IlpakTuueckas
pabota «Beruncienue
BEPOSATHOCTEUN

C UCIIOJIb30BAHUEM

OcBauBaTh NOHATHS: KOMOMHATOPHOE MPABUIIO
YMHOXEHUS, YIOPSAAOUYSHHAs Iapa, Tpoiika 00bEeKTOB,
nepecTaHoBKa, GakTopuai Yucia, CoueTaHue, YUCIIo
COYETaHMM, TPEYroJbHUK Ilackas.

Pemate 3a1aum Ha nIepeynCIIeHUE YIIOPSAI0YECHHBIX
rap, TpoekK, epeYrciIeHue IepeCTaHOBOK

Y COYETAaHUH DJIEMEHTOB PA3JINYHbIX MHOXKECTB.
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KOMOHMHATOPHBIX (PYHKITHIA
AJIEKTPOHHBIX TAOIUID)

Pemath 3aga4u Ha MPUMEHEHHUE YHUCIIa COYCTAHUN

B alireOpe (COKpaméHHOe YMHOKEHHE, OMHOM
HeroTona).

Pemars, npuMeHsisi KOMOMHATOPUKY, 3a/1a4U

Ha BBIYKCIICHUE BEPOSITHOCTEH, B TOM YHCJIE C IOMOIIBIO
AJIIEKTPOHHBIX TA0JINIL B X0/1€ TPAKTUYECKON pabOThI

['eomeTpuueckas
BEPOSITHOCTD

I'eomerpuueckas
BEpOATHOCTh. CiTyyalHbIN
BBIOOP TOUYKH U3 QUTYPHI
Ha MJIOCKOCTH, U3 OTPE3Ka,
U3 IyTU OKPYKHOCTH

OcBanBaTh NOHATHE TEOMETPUUECKON BEPOATHOCTH.
Pemiath 3a1aumn Ha HAXOXKJACHUE BEPOSATHOCTEN

B OIIBITaX, MPEJICTABUMBIX KaK BBHIOOP TOUEK

W3 MHOTOYTOJIbHHUKA, KPYTra, OTPE3Ka W JyTH
OKPYXHOCTH, YHCJIOBOTO MPOMEXKYTKA

Hcnpitanus beprynnu

UcneiTanue. Ycnex u
Heyzaada. Cepust UCTIBITAHUN
JI0 TIEPBOTO yCIIeXa.
Ucneitanus beprymnu.
BepostHOCTH COOBITHI

B CEPUHU UCIIBITAHUMN
bepnymm. [Ipaktnueckas
pabora «/cnpiTanus
bepnymum»

OcBanBaTh NOHSATHSA. UCIIBITAHUE, DJIIEMEHTAPHOE
COOBITHE B UCIIBITAaHUU (YCTIEX U HEy/1aua), Cepus
WCIBITAaHNUN, HACTYIUJIEHUE TIEPBOTrO yCIIexa
(Heynmaum), cepusi uCnibITaHuil bepHysm.

Pemarh 3aga4u Ha HAX0XKJICHUE BEPOSTHOCTEMN
COOBITHI B CEpUHU UCIIBITAHUI JI0 TIEPBOTO yCIIeXa,
B TOM YHCJIE C IPUMEHEHHEM (OPMYIIbI CyMMBI
F€OMETPUUECKOU ITPOrPECCUU.

Pemars 3aga4u Ha HAX0XKJICHUE BEPOSTHOCTEU
AJIIEMEHTAPHBIX COOBITUN B CEPUU UCTIBITAHHMA
bepnyium, Ha HaX0XKAECHUE BEPOATHOCTH
ONPENEIEHHOTO YNCIIA YCIIEXOB B CEPUM UCIIBITAHUI
bepnymm.

H3y4yars B X01€ NpaKTHYECKOH padoTHhI,
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B TOM YHCJIE C TOMOUIBbIO IIU(PPOBBIX PECYPCOB,
CBOMCTBA BEPOSITHOCTH B CEPUH UCTIBITAHUIN
bepnynm

CnyuaiiHasi BeIMYMHA

CrnydaiiHas BeIMYMHA U
pacrpeneneHue
BEPOSITHOCTEH.
MartemaTHdeckoe 0KuJaHue
Y JUACTIEPCUs CIIyYalHON
BeJINYMHBL. [[puMepbl
MAaTEMATHYECKOTO OKUIAHUS
KaK TEOPETUYECKOTO
CPEIHETO 3HAYECHUS
BEJINYMHBI.

[TonsiTue o 3aKoHE OOIBIINX
yucen. M3mepenue
BEPOSITHOCTEN C TOMOLIBIO
yacToT. [I[pumeHenune 3akoHa
OOJBIINX YUCE

OcBOUTH NOHATHSA: CITy4YaiiHasl BEJIMYMHA, 3HAUCHUE
CIIy4allHOW BEJIMYMHBI, PACIIPEICIICHUE
BEPOSTHOCTEH.

N3yuats U 00CyKaaTh IPUMEPHI TUCKPETHBIX U
HEIPEPHIBHBIX CIyYalHBIX BEJIUUYMH (POCT, BEC
YEJI0BEKA, YACICHHOCTh HACEIEHUS, APYTUe
VM3MEHYMBBIC BEJIMYMHBI, PACCMATPUBABIINECS

B KypC€ CTAaTUCTUKH), MOJICTIbHBIX CIIy4alHbBIX
BEJINYMH, CBSI3aHHBIX CO CIIyYalHBIMH OIBITAMHU
(bpocaHue MOHETHI, UTPATTBHOU KOCTH, CO CIIy4alHbIM
BBIOOPOM H T. II.).

OcBanBaTh NOHATHS: MATEMATUYECKOE OXKUTAHUE
CIIy4ailHOM BEJIMYMHBI KaK TEOPETUUECKOE CPEAHEE
3HAYEHHE, TUCIIEPCUS] CIIyYaHON BEJIMYUHBI KaK
aHaJIor IMCIIEPCUU YUCIOBOIO Habopa.

Pemats 3a1a4m Ha BBIYKMCICHUE MATEMATHYECKOTO
0’KUJAHUS U JUCTIEPCUN TUCKPETHOU CIy4YanHOU
BEJINYMHBI 110 3aTaHHOMY PaCIIPENEIEHUI0, B TOM
YuCJe 3a/1a4, CBSI3aHHbIX CO CTPAXOBAHUEM U
JIOTEPESIMU.

3HAKOMUTBHCS C MATEMAaTUYECKUM OKUAAHUEM U
JIUCTIEPCUEN HEKOTOPBIX PaCIPEICICHUH, B TOM

YU CJIEe PaclpeIesICHUs CIy4aHON BEJIMYUHBI «YHUCIIO
YCIIEXOB» B CEpUH UCIIBITAHUN bepHyuin.




N3y4aTth 4acTOTy COOBITHS B IIOBTOPSIOIITUXCS
CITy4alHBIX OMBITaX KaK CIy4ailHYIO BEIMUUHY.
3HAKOMHUTBCS C 3aKOHOM O0bIHX urcel (B popme
bepnysimn): mpu 60JBIIOM YUCIIE OMBITOB YaCTOTA
COOBITHS OJIN3KA K €T0 BEPOSTHOCTH.

Pemath 3a1a4u Ha U3MEpPEHUE BEPOSITHOCTEH

C MOMOIIIBIO YacTOT. O0CYXKAATH POJIb 3aKOHA
OOIBIINX YKCET B 00O0CHOBAHUU YaCTOTHOI'O METOAa
HU3MEPEHUS BEPOSITHOCTEH.

OO0cy:kaaTh 3aK0H OOJIBIITUX YHCEN KaK MPOSBICHUE
CTaTUCTUYECKON YCTOMUYMBOCTHA B U3MEHYNBBIX
SIBJICHHSIX, POJTh 3aKOHA OOJIBIITUX YUCEN B IPUPOC U
B JKU3HH YeJIOBEKA

O0600611eHre, KOHTPOJIIb 10 IIpencrasieHue JaHHBIX. IHoBTOPATH N3yUYEHHOE U BHICTPAMBATh CHCTEMY
OmnucarenbHasi CTaTUCTHKA. 3HAHUM.
BeposTHOCTH CilydaitHOTO PemiaTs 3a1aum Ha IPEACTABICHUE U ONMCAHUE
COOBITHS. DJIEMEHTHI JTAHHBIX.
koMOuHaTopuku. Ciiydaiiisle | PemaTh 3aaum Ha HaXO0XICHUE BEPOSATHOCTECH
BEJIMYMHBI U pacIpeICIICHHS COOBITHIA, B TOM YHCJIE B OIBITaX C
PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITUSIMH,
BEPOSTHOCTEU O0BEAMHEHUS U TIEPECCUCHUS
COOBITHH, BBIYUCIIATH BEPOSITHOCTU B OTIBITAX
C CEpUsAMU CIIyYalHbIX UCIIBITAHUI
OBIIEE KOJIMYECTBO 34
UYACOB I10 ITTPOI'PAMME
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IHoypouHoe miianupoBanue 9 Kiace

KoimmuecTBo
aKaJeMH4YeCKUX (KoJimuyecTBO 0 e
Ne i/ Tema/paznen 4acoB, OLIEHOYHBIX 90P u HOP /leATETLHOCTE yHHTEIA € y4eTOM padoeit
NMPOrpaMMbl BOCIIMTAHUSA
OTBOJAUMBIX Ha  [IPOLEAYP
OCBOEHHE TeMbl
Tema 1. IloBTopenue kypca 8kiacca (4 4aca)
1 [IpencraBnenue naHHBIX 1 DnekTpoHHas hopma VYcTaHOBIEHHE TOBEPUTEIBHBIX OTHOIIECHHH C
y‘IC6HI/IKa, onbamoTreka 00y4aroIUMHUCS, CIIOCOOCTBYOIIUX MTO3UTHBHOMY
2 OmmcarenbHas CTaTHCTHKA 1 POIIL BOCIIPHATHIO 00Y4YaIOMIMMHUCS TPeOOBaHH U TPOCHO
3 Onepatun Haz coBHITHAMHI 1 EHHAS KOJUICKIAS YUYHUTEJIS, TPUBIICYCHHUIO HX BHUMAHHS K 00CYKIaeMOi
HHbPOBBIX Ha ypOKe I/IHcporzMaan, aKTI/IBI/IESaI_II/II/I UX
4 HeBaBI/ICI/IMOCTB CO6LITHﬁ 1 O6pa3OBaTeHLHBIX pecprOB IIO3HAaBAaTCJIIbHOU ACATCIBHOCTH,
. nmoOykeHre 00yJaronuxcs CoOII0AaTh Ha YPOKe
(school-collection.edu.ru) OOLICTIPUHATHIC HOPMBI TOBE/ICHUSI, TIPABUIIA OOLICHHS
CO CTapIIMMH U CBEPCTHUKAMH, IPUHIIUTIB Y4eOHOH
JAUCHUILUIMHBI 1 CaMOOpPraHru3alu,
NPHBJICUYCHUE BHUMAHUSI 00yUaOIINXCS K
LIEHHOCTHOMY aCII€KTy U3y4aeMbIX Ha YPOKaX SIBJICHUM,
OpraHm3aiys uX paboTsl C MOIy9IaeMOoii Ha ypoKe
COIMAaIHHO 3HAYNMON HH(OpMaInei;
BKJIFOYEHHE B YPOK UI'POBBIX MPOLEAYP C LEIbIO
MOIJICPKaHMsI MOTHBAIIMK O0YYaIOIIUXCS K TOIYUYCHHIO
3HaHHI71, HaJIa>KUBAHUIO ITO3UTUBHBIX MEKINYHOCTHBIX
OTHOIIICHHH B KJacce
Tema 2. JeMeHTBI KOMOMHATOPHUKH (4 YacoB)
5 | KombunaropHoe npaBuio 1 1 DnexTpoHHas Gpopma [ToGyxnenue oOydaroumxcs coo0aaTh Ha YpOKe
YMHOKECHUS. yueOHuKa, OubaroTeKa 0oOLIeNpPUHATHIE HOPMBI TOBEJICHUS, TpaBUIa
POUI ennHas komieKkuus OOIIEHUS CO CTapPIIUMH U CBEPCTHUKAMH,
6 [[IepecranoBku. @akropuai. 1 o
u(poBHIX MPUHLIMIIBI Y4eOHOM TUCIUIUINHBI U
7 | Yucio coyeranuii. 1 00pa3oBaTeNbHBIX PECYPCOB | CAMOOPIaHU3ALIUY;

Tpeyronenuk Ilackans

(school-collection.edu.ru)

IMPUBJICYCHUEC BHUMAaHUSA O6yanOIHHXC${ K
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Ilpaxmuueckas paboma no meme: 1 LEHHOCTHOMY aCMeKTy M3y4aeMbIX Ha ypoKax
"Bwiuucnenue seposmuocmetl ¢ SIBJICHHMH, OpTaHU3aIis UX PabOTHI ¢ MOTy4aeMOM
UCNONIL30BAHUEM KOMOUHAMOPHBIX Ha YpOKE COIMaIbHO 3HAYUMOW HH(pOpMaLneH;
@yHxyuil snexkmpornbix madauy"” MIPUMEHEHNE HA YPOKE HHTEPAKTUBHBIX OPM
paboThI ¢ O0YUYAIOITUMHUCS: HHTEIUICKTYATbHBIX
UTp, CTUMYJIUPYIOIIUX TO3HABATEIbHYIO
MOTHBALIMIO O0yYarOIINXCS;
BKJIIOUEHHUE B YPOK UTPOBBIX MPOLEAYP C LEIbI0
NoJIep>KaHusl MOTHBAIMK 00yJaroImuXxcs K
MOJIYYEHUIO 3HAHUMN, HAJIAXKUBAHUIO TTO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOIIEHUH B KJlacce
Tema 3. I'eomeTpuueckasi BeposiTHOCTD ( 44acoB )
8 | Bbibop Touku U3 GUrypsl Ha 2 OnexrpoHHas popma [IpuBneueHre BHUMaHUsI 00y4arOIIUXCS K
IJIOCKOCTH. yueOHuKa, OudnnoTeka [IEHHOCTHOMY aCIeKTy N3y4aeMbIX Ha ypoKax
POIII. SIBJICHHH, OpraHu3aIus uX padoThl C OIy4aeMOn
9 | BeiOop ToukH U3 OTpE3Ka U Iyru 2 E . ..
JUHAST KOJIJIEKIUS Ha YpPOKEe COIMalIbHO 3HAYUMOU HH(OpMaIIIei;
OKpYKHOCTH U (HPOBBIX MIPUMECHECHHE HA YPOKE HHTEPAKTHUBHBIX (POPM
00pa30BaTeNbHBIX PECYPCOB | pabOTHI C 00YJAIOIIUMHUCS: UHTEIEKTYaIbHbIX
(school-collection.edu.ru) UTp, CTUMYJTUPYIOIIUX MO3HABATEIBbHYIO
MOTHBAIIHIO O0yYarOIINXCS;
BKJIIOUEHHUE B YPOK UTPOBBIX MPOLEAYP C LENbIO
MOAJIEp>KaHUS MOTHUBALIMU O0YUaIOUTUXCS K
MOJTYYCHUIO 3HAaHUH, HAJTAXKUBAHUIO TTO3UTHUBHBIX
MEKJIMYHOCTHBIX OTHOIICHUH B KIIacce;
MHULMUPOBAHUE U MOJIEP’KKA UCCIIEI0BATENbCKON
JESTENIbHOCTH 00yJaroIInXCs
Tema 4. UcnbiTanus bepuy/uin (6 yaca)
10 | Ycnex u Heynava. McnbiTanus 2 OnekTpoHHas ¢popma [IpuBneyeHre BHUMaHUSI 00Y4aIOIIUXCS K
JI0 TIEPBOTO ycIexa. yueOHuKa, Oubimoreka [IEHHOCTHOMY aCTeKTy N3y4aeMbIX Ha ypoKax
N POIII. SIBJICHHH, OpTaHU3aIUs UX pabOTHI C TTOTydaeMOM
11 |Cepus ucnberranuii bepaymm 1 E o ..
JUHAST KOJIJIEKITUS Ha YpPOKe COIMAIbHO 3HAYUMOU HH(pOpMAIIIEe;
12 | Yucno ycnexoB B HCTIBITAHUSX 1 1 (PPOBBIX JEMOHCTpaLMs 00y4aromMMCs IIPUMEPOB
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bepnynnu

13

BeposiTHOCTH cOOBITHI B
ucTbITaHUAX bepHymn

[ Ipakxmuueckas paboma no meme:
"Ucnvimanus bepuyniu"

00pa3oBaTebHBIX PECYPCOB
(school-collection.edu.ru)

OTBETCTBEHHOT'O, TPAKJAHCKOTO MMOBECHUS,
MIPOSIBJICHUS YEJIOBEKOIO0US U 100pocepAeyHOCTH
yepe3 1o 100p COOTBETCTBYIOIIUX 3a1a4 JIst
peleHus;

BKJIFOYEHHUE B YPOK UTPOBBIX MPOLEAYP C LENIbIO
MoAJep>KaHUSI MOTHUBALIMU O0Y4YaIOUINXCS K
MOJIYYSHUIO 3HAaHUH, HAJTAXKUBAHUIO TTO3UTHUBHBIX
MEXKJIMYHOCTHBIX OTHOIIEHUH B KJIacce;
WHULIMUPOBAHUE U TIO/JIEPHKKA UCCIIEI0BATEIHCKOM
JESTEIIbHOCTH 00YJaroIIuXCs

Tema 5. Cayuaiinas BejuuuHa ( 6 yaca )

14

[Ipumepsl cayyaliHbIX BEJIUYKH.
Pacrnipenenenue BepoaTHOCTEN
CIIy4aiiHOW BEJIMYUHBI

15

MaremaTtrueckoe OxXHuaaHue
CIIy4ailHOW BEJIUYUHBI

16

Jucnepcus u ctaHapTHOE
OTKJIOHEHHE

17

MaremaTnueckoe OKUIaHue,

JIACTIEPCHS YUCIa YCIIEXOB U
YaCTOTHI ycliexa B CEpUU
vcnblTaHui bepHym

18

3aK0H OOJIBIINX YHUCET U ET0
MpPUMEHEHNE

DnekTpoHHas hopma
yueOHuKa, OubnnoTeka
POIIL.

Enunas xomutekuus

U (HPOBBIX
00pa3oBaTeIbHBIX PECYPCOB
(school-collection.edu.ru)

[IpumeHeHne Ha ypOKE HHTEPAKTUBHBIX GOpPM
paboThI ¢ O0YYAIOUTUMHUCS: HHTEIUIEKTYATbHBIX
UIp, CTUMYJIUPYIOIIKX O3HABATEIbHYIO
MOTHBAIIHIO O0yYarOIINXCS;

BKJIIOUEHHUE B YPOK UTPOBBIX MPOLEAYP C LEIbIO
MOAJEP>KaHUSI MOTHUBALIMU O0YYaIOUIUXCS K
MOJIyYEHUIO 3HAHUN, HAJIAXKUBAHUIO TO3UTUBHBIX
MEXJINYHOCTHBIX OTHOIIEHUN B KJIACCE;
MHULMUPOBAHUE U MOJIEP’KKA UCCIIEI0BATENbCKON
JeSITeTbHOCTH 00yUalOIINXCs

Tema 6. O600menne, KOHTPOJb ( 10 yacos )

19

O0001enue, cucTeMaTH3as
3HaHuil. [IpencraBnenne 1aHHBIX.
OHI/IC&TCJ’ILH&H CTaTUCTHUKA

3

DnexTpoHHas popma
ydyeOHuKa, OubIroTeKa

[IpumeHeHne Ha YpOKe HHTEPAKTUBHBIX (HOpM
paboTHI C O0YUAOIIMMHUCS: HHTEIICKTYyIbHBIX
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20 | O6o6uIeHue, CHCTEMATH3AIHS 3 POIII. UTP, CTHMYJIMPYIOIIUX TTO3HABATEIBHYIO
3HaHUil. BeposATHOCTH Clly4aitHOTO Enunas xomekusa MOTHBAIIUIO O0YYaIOIIHUXCS;
COOBITHS. DIIEMEHTHI U (HPOBBIX BKJIFOUEHHUE B YPOK UTPOBBIX MPOLEAYP C LETbIO
KOMOUHATOPHKH. 00pa3zoBaTeNbHBIX PECYPCOB | MOAEPKaHUsI MOTUBAIIMH O0YYArOIINXCS K
(school-collection.edu.ru) MOJYYCHUIO 3HAHUH, HAJIAXKMBAHUIO TTO3UTHBHBIX
21 O06001IEeHNEe, CHCTEMATH3ALMS 2 .
. MEXJIMYHOCTHBIX OTHOIICHHWH B KJIACCE;
3HAHUH. DJIEMEHTHI KOMOMHATOPUKH. .
. WHUIIUUPOBAHUE U MOJICP’KKA UCCIIEIOBATELCKON
CiyJaiiHble BETUYMHBI K
JIeATETLHOCTH 00 YJarOIIIXCsI
pacrpeieneHus
Koumponvuas paboma (umoeosas) 1
22 | [IpodhopueHTaIMOHHBINA YPOK 1
Hroro 34
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