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IHosicHuTEeIbHAA 3aIIUCKA

[Tporpamma mo MaTemaruke Aisi oOydaromuxcs 5-9 kiaccoB paspaborana Ha ocHoBe PI'OC
O0OO. B mporpamme mo MaTeMaTHUKE YYT€Hbl HUJAEH M TIOJOKEHUS KOHUEMIMU Pa3BUTHS
MaTeMaTH4ecKkoro oopasosanus B Poccuiickoii @eneparui.

OO0mas xapakrepucTuka yuedOHoro npeamera «MaremaTuka»

[IpenmMeroM MaTeMaTHKU SBISAIOTCA (yHIAMEHTAlbHbIE CTPYKTYphl Hallero Mwupa -
MPOCTPAHCTBEHHBIE (OPMBI U KOJUYECTBEHHbIC OTHOIIEHHUS (OT MPOCTEHIINX, YCBAaMBaeMbIX B
HEMOCPEACTBEHHOM OIIbITE, A0 JOCTAaTOYHO CJIOKHBIX, HEOOXOAUMBIX JUIsl Pa3BUTHUS HAyYHBIX H
MpUKJIaIHBIX uieil). MaTtematuueckue 3HaHHUS 00€CIeYrBAalOT MOHUMAaHKUE MPUHIIMIIOB YCTPOMCTBA U
UCTOJB30BAHUS  COBPEMEHHOM  TEXHHMKH, BOCHPUATHE W  HMHTEPIPETAMIO  COLUAIBHOM,
HKOHOMMYECKOM, MOTUTUYECKON HHPOPMAIINH, JAIOT BO3MOXHOCTh BBIMOJIHITH PACUETHI U COCTABIISTh
JITOPUTMBI, HAXOJUTh U MPUMEHATH (POPMYJIBL, BIAAETh MPAKTHUECKUMH MPUEMAMU TEOMETPUIECKUX
M3MEpEHUl U TOCTPOEHUH, yuTaTh WH(OPMALNIO, TPEACTABICHHYIO B BHJAE TaOJMI], JUarpamm u
rpaduKoOB, KUTh B YCIOBHUSX HEONPENEIEHHOCTH M MOHMUMATh BEPOSTHOCTHBIN XapakTep CIy4yaiHbIX
COOBITHH.

W3yuenne mareMaTHKd (GOpMHpPYET y OOy4alOMIMXCsl MaTeMaTHYeCKUil CTHIIb MBILIUICHUS,
MIPOSBIISAIONINICS B ONpeneIEHHbIX YMCTBEHHBIX HaBbIkax. OOyyarouiyecs: 0OCBauBaloT TaKue MPUEMBI
¥ METO/bl MBIIJICHNS, KaK UHAYKIUS U JEAYKLuUs, 0000IIeHne U KOHKPETU3aIs, aHAIU3 U CUHTE3,
Kiaccupukanusg W cucTeMaTu3auus, adcTtparupoBaHue W aHanorusa. OOBEKTHl MaTeMaTUYEeCKUX
YMO3aKIIOYeHUH, MpaBUiia UX KOHCTPYMPOBAHHS PACKPHIBAIOT MEXAHM3M JIOTHUECKUX IOCTPOCHUA,
CIOCOOCTBYIOT BBIpaOOTKE YMEHHs (HOpMYJIHUpOBaTh, 0OOCHOBHIBATH M JOKA3bIBaTh CYXKIEHUS, TEM
CaMbIM DPa3BHBAIOT JIOTHYECKOE MbIluleHue. M3yueHne maremaTnku oOecrieuynBaeT (OpPMHPOBAHUE
QITOPUTMUYECKON KOMIIOHEHTHI MBIIUJICHUSI M BOCIHMTAHHWE YMEHHM JAeWCTBOBaTh MO 3aJaHHBIM
aJIrOpUTMaM, COBEPIICHCTBOBATh M3BECTHBIE M KOHCTPYHPOBATh HOBBIE. B mpouecce pemienus 3anad -
OCHOBOI yueOHOMN NEesATENbHOCTH Ha ypoKaxX MaTeMaTHUKH - Pa3BUBAIOTCSA TBOpYECKAs U MPHUKJIaJHas
CTOPOHBI MBIIIJICHUS.

OO0yueHnne MaTeMaTuKe JaET BO3MOKHOCTh Pa3BUBaTh y 00YYAIOMIMXCS TOUHYIO, palliOHATbHYIO
U MHPOPMATHUBHYIO pedb, YMEHHE OTOMpaTh Haubojiee MOAXOJAIINE S3BIKOBBIC, CHUMBOJIMYECKHE,
rpaduyecKue cpeacTBa sl BRIPAXKEHUSI CY)KIEHUN U HATJISITHOTO X MPEICTaBICHHUS.

[Ipy u3y4eHHH MaTEMaTHKH OCYIIECTBISETCS oOO0IIee 3HAKOMCTBO C METOAAMHU ITO3HAHHS
NEHCTBUTENBbHOCTH, TPEACTABICHUSIMHU O MPEeIMETe U METOJIaX MaTeMaTHKHU, UX OTJIMYUU OT METOOB
JIPYTUX €CTECTBEHHBIX W TyMaHUTAPHBIX HayK, 00 OCOOEHHOCTSIX NPUMEHEHHUS MaTeMaTHKU IS
pelIeHNs HayYHBIX U MPUKIAIHBIX 33/1a4.

[TpropuTeTHBIMH LENIIMU O0YYEHHUSI MaTeMaTHKE B 5-9 Kitaccax sSBISIFOTCA:

— (QopmupoBaHWE IIEHTPAJIbHBIX MAaTEMAaTHYECKUX MOHATHH (YHCIO, BEIMYHHA,
reoMeTpuueckas Qurypa, rnepeMeHHas, BEpOsSTHOCTh, (DYHKIHS), 00EeCIIeYHBAIONINX
IPEEMCTBEHHOCTD U MEPCIIEKTUBHOCTh MAaTEMaTHUECKOro 00pa30BaHus 00YJarOIIUXCS;

— TOABEIEHHE 00YYAIOUINXCS HA JOCTYITHOM I HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3U
MaTeMaTHUKd M OKPYXKAIOUIEr0 MHpa, MOHMMaHUE MaTeMaTHKH Kak dYacTd oOIien
KYJBTYPBI 4€JI0BEYECTBA;

— pa3BUTHE MHTEIJICKTYAIBHBIX M  TBOPYECKHMX CHOCOOHOCTEH  oOydaromuxcs,
MO3HABATENIBHOM aKTUBHOCTH, MCCIEIOBATEIbCKIX YMEHUH, KPUTHUHOCTH MBIIIICHHS,
MHTEpeca K U3YUYCHUIO MaTEMATHKH;

— (QopmupoBanue  (GYHKIMOHATIHHOH  MaTeMaTHMYeCKOW  TIPAaMOTHOCTH:  yYMEHHS
pacrio3HaBaTh MPOSBICHUSA MAaTEMAaTUYECKUX TOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CHTYAlMSAX W TMPH W3YYCHHWH JAPYTHX YYEOHBIX IPEIMETOB,
OPOSIBJIICHUST 3aBHCHUMOCTEH M 3aKOHOMEpPHOCTEH, (OpPMYIHpOBaTh HX Ha S3BIKE
MaTeMaTHKH W CO3[aBaTh MaTeMaTHYECKHUE MOJICIH, TPUMEHATh OCBOCHHBIN
MaTeMaTHYeCKUH ammapar Juid pelieHHs IMPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETHPOBATH U OIICHUBATH TOJTYYCHHBIC PE3YJIbTATHI.

OCHOBHBIC JIMHUU COAEP)KAaHUS TNPOTrpaMMBI IO MaTematuke B 5-9 kmaccax: «Yucna u
BBIYMCIICHHS», «Anredpa» («AnreOpandeckue BBIpOKCHHUSI», «YPaBHCHHs H HEPABEHCTBAY),
«Dynkuuny», «leomerpus» («['eomerpuyeckne Qurypsl U uX cBoiictBay, «M3MepeHue



F€OMETPUUYECKUX BEIUYUH»), «BeposTHOCT, U cratucTuka». JlaHHbBIE JHMHUM pPa3BUBAIOTCA
napajuieNlbHO, Ka)X/J1as B COOTBETCTBUU C COOCTBEHHOW JIOTUKOW, OJHAKO HE HE3aBUCHUMO OJHA OT
Jpyrou, a B TECHOM KOHTAKTEe U B3aUMOJICHCTBUH.

CopmepxaHre TMpoOrpaMMbl TIO MaTeMaTHKE, pachpelneinéHHOe T0 rojaM oOydeHwus,
CTPYKTYpUPOBAHO TaKUM o0O0pa3oM, 4YTOOBl KO BCEM OCHOBHBIM, NPUHLHUIHUAIBHBIM BOIPOCAM
oOyuatomuecss o0Opamaiiuch HEOJHOKPATHO, YTOOBI OBIAJCHHE MAaTEMaTUYECKHUMH TOHATUSMU U
HaBbIKAMHU OCYILECTBISJIOCH MOCIEAOBATEIbHO W MOCTYMAaTEeIbHO, C COOJIOACHHEM MpUHIUIA
MNPECMCTBCHHOCTH, 4 HOBBIC 3HAHUS BKJIFOYAJIMCH B O6H_IyIO CUCTCMY MAaTCMAaTUUICCKHX Hpe,Z[CTaBJIeHI/Iﬁ
oOydJaronuxcs, pacuupsis U yriayosss e€, o0pa3ys MPOYHbIE MHOKECTBEHHBIC CBSI3H.

B cootBercTBUn ¢ ®I'OC OOO Maremartuka sBIsSETCS 00s13aT€IbHBIM YUYEOHBIM MPEAMETOM HA
ypOoBHE OCHOBHOro o0riero obpazoBanusi. B 5-9 kmaccax MaremaTwka TpPaJWIMOHHO M3y4aeTcs B
paMKax CIIeITyIONTuX y4eOHBIX KypCcoB: B 5-6 Kiaccax - kypca «MaTtemaTukay, B 7-9 Kiaccax - KypcoB
«Anrebpay, «['eomeTpusi» U «BepOsITHOCTh U CTATUCTHKAY.

Heaun 1 ocodeHHOCTH M3YyUYeHUs1 y4eOHOro npeamera «MaremaTuka

Pabouas nporpamma peanusyeTcs B €AMHCTBE yueOHOM 1 BocnuTarenbHoil aesrensroctr COILL
— ¢unuana AxaaeMuu 10 OCHOBHBIM HaIlpaBJIEHUSM BOCTIUTaHMS B cooTBeTcTBUHU ¢ DI'OC.

[TpropuTETHBIMH LENIIMU O0YUYEHHUSI MaTeMaTHKE B 5-9 Kitaccax SBISIIOTCA:

— (¢dopMHpOBaHME LEHTPAJNBHBIX MaTEMaTHUYECKUX MOHITUHA  (YMCIIO, BEIUYMHA,
reoMerpuueckas (Qurypa, mepeMeHHasi, BEpOSTHOCTb, (DYHKIHUs), OOECIeynBaIONINX
PEEMCTBEHHOCTD U MEPCIEKTUBHOCTh MAaTEMaTHUECKOT0 00pa30BaHus 00YUaIOIUXCS;

— TmojJBeaeHHe 00yyaroluXxcs Ha JOCTYITHOM JJIi HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTeMaTUKH W OKPYXAIOLIEro Mupa, IMOHMMaHUE MaTeMaTHKU KaK dYacTh oOIei
KYJbTYpbI UETTIOBEYECTBA;

— Dpa3BUTHE UHTEIUIEKTYaJbHBIX U  TBOPYECKUX  CHOCOOHOCTEH  OOywaromuxcs,
MO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATENIbCKUX YMEHHUM, KPUTUYHOCTH MBILIUICHHUS,
MHTEpPECa K U3YYEHHUIO MATEMATUKH;

— (¢opMupoBaHue  (QYHKIHOHAIbHOW  MaTeMaTH4YEeCKOW  TpaMOTHOCTU:  YMEHHS
pacro3HaBaTh MPOSBICHUS MATEMAaTUYECKUX MOHATUH, O0BEKTOB U 3aKOHOMEPHOCTEN B
peaTbHBIX KU3HEHHBIX CUTYAIUSIX U IPU U3YYCHUH JPYTUX YIeOHBIX MPEIMETOB,

— (¢opMynupoBaTh MX Ha f3bIKE MAaTeMaTUKH M CO3/1aBaTh MaTeMaTHYECKHE MOJEIH,
NPUMEHSTh OCBOCHHBIM MaTeMaTHUECKUH ammapar [ peleHus MpaKTHKO-
OPUEHTHPOBAHHBIX 3314, UHTEPIPETUPOBATH U OLIEHUBATDH MOJIYyUYEHHBIE PE3yJIbTATHI.

OCHOBHBIE JINHUU COAEPKaHUA Kypca MaTEMaTHKH B 5-9 Kilaccax:

«Ywucna 1 BEIYHCICHUSI,

«Anrebpa» («AnreOpandeckrue BBIPAXKEHUS», «YPaBHEHUS W HEPABEHCTBa», «DyHKIHN,
«Purypsl 1 X CBOICTBa»);

«"eomerpus» («['eoMeTprueckre BETUUUHBD, «M3MepeHre TeOMETPUUYECKUX BEIUUNHY);

«BeposTHOCTb U CTaTUCTUKAY.

JlaHHbIE JTUHUM Pa3BUBAIOTCS MapajljieNIbHO, KaXaas B COOTBETCTBUU C COOCTBEHHOM JIOTHKOIA,
OJIHAKO HE HE3aBHCHMO OJHA OT JPYroi, a B TECHOM KOHTaKTe U B3aumopaencTtsuu. Kpome atoro, ux
0o0BbEAMHSIET JIOTUYECKasl COCTAaBJISIONIAsl, TPAAULIMOHHO MPHUCYIIas MaTeMaTHKe W MPOHMU3BIBAIOIAS
BCE MaTeMaTH4ecKue Kypchl M coaepkarenbHble JuHUH. CopmynupoBanHoe B DepepalibHOM
rocyJapCcTBEHHOM 00pa3oBaTeIbHOM CTaHIapTe OCHOBHOTO 001Iero oOpa3oBaHus TpeOOBaHUE «yMETh
OIIEpUPOBATh MOHATUAMU: ONPEIEIICHUE, aKCHOMa, TEOPEMA, JOKA3aTeNbCTBO; YMEHUE PACIIO3HABATH
VCTUHHBIE U JIOXKHbIE BHICKA3bIBaHUS, IPUBOAUTH MPUMEPBI U KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAHUS
U OTPUIAHUS BBICKA3bIBAaHWI» OTHOCUTCS KO BCEM KypcaM, a (OpMHUPOBAHUE JIOTUYECKHX YMEHHMA
pacmpenensercs 1Mo BCeM rojaM o0ydeHust Ha YpOBHE OCHOBHOT'O 00IIIer0 00pa3oBaHus.

Conepxxanne  00pa3oBaHUsS, COOTBETCTBYIOIEE TMPEIAMETHBIM  pe3yibTaTaM  OCBOCHUS
[TpumepHoil pabouelt mporpaMMbl, pactpeAeIEHHBIM 0 Toj1aM O0Yy4YeHHs, CTPYKTYPUPOBAHO TaKHUM
o0pa3om, 4yTOOBI KO BCEM OCHOBHBIM, NPHHLIMIHAIBHBIM BOIpOCAM OO0ydaromuecs oOpamainuch
HEOJIHOKPATHO, 4YTOObI OBJaJ€HHE MaTEeMaTHMUYECKUMH MOHSATHSIMH M HaBbIKAMU OCYIIECTBIISIOCH
MOCTIeIOBATENbHO M MOCTYNATENbHO, C COOJIIOCHUEM IPUHIIUIIA TPEEMCTBEHHOCTH, a HOBBIC 3HAHMUS



BKJIIOYQJINCh B OOIIYI0 CHCTEMY MAaTeMaTH4ecKuX IPeICTaBICHUH OOyJaromIuxcs, pacmupss H
yroay6ssis e€, 00pas3ysl MpOYHbIe MHOXKECTBEHHBIE CBSI3H.

Mecto yuyedHoro npeamera «MaremaTuka» B y4e0HOM IUIaHe

OO01ee 4ncIo 4acoB JUIsl U3y4EHUS MaTeMaTukH (0a30BBI YpOBEHB) HA YPOBHE OCHOBHOTO
obmero oopa3oBanus coctaBisieT 986 vaca: B 5 kimacce - 170 vacoB (5 wacoB B Hezeno), B 6 Kjacce -
170 gacoB (5 wacoB B Henento), B 7 kiacce - 204 gaca (6 gacoB B Hefeno), B 8 kiacce - 204 yaca (6
4acoB B HeZEIN0), B 9 kiacce - 204 yaca (6 4acoB B HEJIEIIO).

Ilnanupyemble pe3yibTAThl OCBOEHHS M COJep:KaHue YUeOHOro mpeaMera

«MarTeMaTHKa» Ha yPOBHE OCHOBHOI'0 00111ero 00pa3oBaHus

W3ydyeHne wmareMaTMKM Ha YpOBHE OCHOBHOTO oOmiero oOpa3oBaHHsl HamnpaBiIeHO Ha
JOCTIDKEHHE OOYyYaroIMMUCS JIMYHOCTHBIX, METAlpeJIMETHBIX U MPEIMETHBIX 00pa3oBaTelIbHbIX
PE3yNbTaTOB OCBOCHUS Y4EOHOTO MpeaMeTa.

JIMuHOCTHBIE PE3yNbTaThl OCBOCHUS MPOTrPAMMBI [0 MATEMATHUKE XapaKTePU3YIOTCS:

1) marpuOTHYECKOE BOCIHTAHHE:

— TMpOSABICHHEM HHTEpeca K IMpPOIUIOMY M HACTOSIIEMY POCCHICKONW MaTeMaTHKH,
LIEHHOCTHBIM OTHOLUIEHHEM K JIOCTH)KEHUSM POCCUMCKUX MATEMATHKOB U POCCHUCKOU
MaTeMaTUYeCKON IIKOJIbI, K HCIIOJIb30BAHUIO ATHX OCTHXKEHUI B JIPYrUX HayKax W
NPUKIAJHBIX cepax;

2) TpaXJaHCKOE U JyXOBHO-HPAaBCTBEHHOE BOCIIUTAHHUE!

— TOTOBHOCTBHIO K BBINOJHEHHIO OOS3aHHOCTEH TpaKAaHWHA M peajHu3allid €ro Ipas,
NpPEJCTAaBICHUEM O MAaTeMaTHYeCKHMX OCHOBAaX (DYHKIIMOHUPOBAHHS PA3IUUYHBIX
CTPYKTYp, SBICHHH, TPOIEAYpP TpakKIaHCKOro oOmiecTBa (HampuMep, BBIOOPHI,
OMPOCHI), TOTOBHOCTBIO K OOCYKICHHIO JSTHYECKHUX MPOOJIEM, CBSI3aHHBIX C
MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHHI HayKH, OCO3HAHUEM BaXHOCTU MOPAJIBHO-
ATUYECKHUX MPUHIIUIIOB B EATEILHOCTH YUEHOTO;

3) TpymoBOE BOCIIHUTAHHE:

— YCTaHOBKOW Ha aKTHMBHOE y4acTHE€ B PEIICHUH NMPAKTUYECKHUX 33aJa4 MaTEeMaTU4YEeCKOMH
HANpaBICHHOCTH, OCO3HAaHMEM BAKHOCTM MaTeMaTH4eCKOro oOpa3oBaHUs Ha
MPOTSDKCHUH BCEH JKWU3HU IS YCIENTHOW TPO(ECCHOHATbHON JEATEeIbHOCTH |
pa3BUTHEM HEOOXOJUMBIX YMEHHMH, OCO3HAaHHBIM BBIOOPDOM U IMOCTPOCHUEM
WHIUBUAYAIIbHON TPaeKTOPUU 0Opa30BaHUS U JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
MHTEPECOB M 0OIIECTBEHHBIX TOTPEOHOCTEH;

4) a3CcTETHYECKOE BOCITUTAHUE:

— CIIOCOOHOCTBIO K AMOIMOHAIBHOMY M 3CTETHYECKOMY BOCIPHITHIO MAaTEMAaTUYECKUX
O00BEKTOB, 3a/ay, peIICHUH, pPacCyX IECHUH, YMEHHUIO BHJIETh MaTEeMaTHYECKUE
3aKOHOMEPHOCTH B HCKYCCTBE;

5) ICHHOCTH HAyYHOTO TO3HAHMS:

— OpHUEHTAIlMel B JeATEeIbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HbIX Mpe/CTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHsI YeJIOBEKa, MPUPOIBI U 00LIeCTBa, TOHUMAHUEM
MaTeMaTHYECKOM HAayKH Kak c(epbl YeJTOBEUECKON JEATEIIbHOCTH, ITAOB €€ pa3BUTHUS
U 3HAYUMOCTU [UIsl Pa3BUTHS IMBWIM3AIMM, OBJAQJEHUEM SI3IKOM MaTeMaTHKU U
MaTeMaTHYeCKOM KyJIbTypol Kak CpEICTBOM TIIO3HAHHMS MHUpA, OBJIAJCHHEM
MPOCTEHIINMU HAaBbIKAMU HCCIIEA0BATENBCKOM IEATEIbHOCTH;

6) ¢usnueckoe BocIHTaHHWE, (OPMHUPOBAHUE KyJIbTYPHI 3I0POBbS M SMOIMOHAIBHOIO
0J1aromoTyausi:

— TOTOBHOCTBHIO IMPHUMEHSATh MaTeMaTHYECKHWE 3HAHUS B HMHTEpPECaX CBOETO 3/10pOBbS,
BEJICHUS 3JI0POBOT0O 00pa3a >KU3HU (30pOBOE MHUTAHHUE, COATaHCUPOBAHHBIA PEXUM
3aHATUH M OTAbIXa, peryisipHas (usnyeckass akTHBHOCTH), CHOPMHPOBAHHOCTHIO
HaBbIKa pedekcruu, IpU3HaAaHUEM CBOETo IpaBa Ha OMMOKY M TaKOTO K€ IpaBa Ipyroro
YeJI0BEKa;



7) 9KOJIOTHYECKOE BOCIMTAHUE:

— OpHUEHTAIMel Ha MPUMEHEHUE MAaTEeMaTHUYECKUX 3HAHUIA JIJIsl PEIleHus 3a/1a4 B 00J1acTH
COXPAHHOCTH OKPYXAloMIeW Cpeapl, TUIAHUPOBAHUS TIOCTYIIKOB U OIEHKH WX
BO3MOXHBIX TIOCIICACTBAN Ui OKPYKAIOLIEH Cpellbl, OCO3HAaHWUEM TJI00aTHHOTO
XapakTepa KOJIOTUYECKUX MPOOJIEM U TyTel UX PeIlIeHUs;

— ajganTanus K U3MCHSIOIIMMCS  YCIOBHSIM  COIMAJbHOW ¥ MPHPOTHOW  CpEHIbI:
TOTOBHOCTBIO K JICHCTBUSIM B YCIIOBHSIX HEONPEICIEHHOCTH, TTOBBIIICHUIO YPOBHS

— CBOCH KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO ACSITeNbHOCTh, B TOM YHCIE yMEHHUE
YUUTBCS Y OPYTHX IOJEH, IpruoOpeTaTh B COBMECTHOU NIEATEIHHOCTH HOBBIC 3HAHWSI,
HaBBIKH U KOMITETCHIIUU U3 OMBITA IPYTHX;

— HEO0OXOOUMOCTBhIO B (OPMHUPOBAHMU HOBBIX 3HAHWM, B TOM 4YHcie (HOpMyTupoBaTh
UJICH, TIOHSTHUS, TUIIOTE3bI 00 00BEKTAX U SBIICHUSX, B TOM YHCJIC paHee HE U3BECTHBIX,
0CO3HaBaTh NE(QUIUTHI COOCTBEHHBIX 3HAHWI W KOMIIETEHTHOCTEH, IIIAaHUPOBATh CBOE
pa3BHTHE;

— CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHTYallMIO, BOCHPHUHUMATH CTPECCOBYIO
CUTYyallMI0 KakK BBI30B, TPEOYIONMI KOHTPMEp, KOPPEKTHPOBATH TNPHHHUMAEMbIC
peuieHus W JAelcTBUsA, (GOPMYIHUPOBATh W OILECHUBATH PHCKH M TOCIEACTBUS,
(GbopMHUPOBATH OIIBIT.

B pesynprare ocCBOeHHS IporpaMMbl [0 MaTeMaTHKe Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanmsi 'y oOydwaromierocs OyayT  chOpPMHpPOBAHBI  METANpPEAMETHBIC  PE3YNIbTAThl,
XapaKTepU3YIOIUECs OBJIA/ICHUEM YHHUBEPCATHHBIMU MMO3HABATEIILHBIMU NEHCTBUSIMH,
YHHUBEPCATbHBIMH ~ KOMMYHUKATUBHBIMH ~ JICHCTBHSMH ¥ YHUBEPCAJbHBIMH  PETYISTHBHBIMH
JEUCTBUSMM.

VYHuBepcanbHbIE TIO3HABATENIbHBIC JIEUCTBUS  oOecmednBaloT  (OpPMHpPOBaHHE 0a30BBIX
KOTHUTHBHBIX TPOIlECCOB OOydaromuxcst (OCBOGHHE METOJOB MO3HAHUS OKPYXKAIOIIEro MHUpa,
MIPUMEHEHHE JIOTUYECKHX, UCCIIEIOBATELCKUX ONepaluii, yMeHH paboTaTh ¢ HHPOPMAIIHEH ).

VY obyuaromerocst OynyT cOpMUPOBAHEI CIIEAYIOIIHE 0a30BbIe JIOTHUECKUE EHCTBUS KaK 9acTh
YHHUBEPCAIBHBIX M0O3HABATEIHHBIX YUCOHBIX JTCHCTBHIA:

— BBIIBJISITH M XapaKTEPH30BAaTh CYIICCTBEHHBIE MPHU3HAKA MATEMaTHYECKHX OOBEKTOB,
MOHSITHI, OTHOIICHUH MEXIy MOHATUAMU, (POPMYITHpPOBATH OMpEACIICHUs MOHSITHH,
yCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIIUN, OCHOBAHHUS Ui 0000IICHNUS
U CpaBHEHUS, KPUTEPUHU TIPOBOJAUMOTO aHAIIN3A;

— BOCHpHUHHUMATh, (HOpPMYyTUPOBaTh M TPEOOPa30BHIBATH CYKICHHS: YTBEPIUTEIHHBIC U
OTpUIATENIbHBIC, eAMHUYHBIC, YACTHBIC U O0IIUE, YCIOBHEIC,

—  BBIIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M IPOTUBOpEUHsl B (pakTax,
JAHHBIX, HAONIOJCHUSAX W YTBEPKICHHSX, NpPEIJIaraTh KPUTEPUHU Ui BBISBICHUS
3aKOHOMEPHOCTEH U ITPOTUBOPEYUN;

— TMPOBOAWTH BBIBOABI C HCIOJIb30BAaHMEM 3aKOHOB JIOTMKH, JCIyKTUBHBIX U
WHIYKTHBHBIX YMO3aKIIOUCHUH, YMO3aKIIOYCHUHN T10 aHAJIOTHH;

— pa3bupaTh JOKa3aTENbCTBA MATEMAaTHYECKUX  YTBEPXKIEHUH (MpsiMble ©  OT
MIPOTUBHOTO), MIPOBONTH CaMOCTOSITEIILHO HECJIOKHBIC JI0Ka3aTenbCTBA
MaTeMaTHYeCKuX (HaKTOB, BBICTPAaWBATh aPTryMEHTAIMIO, TPUBOJIUTH HPUMEPHl W
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHHUS,

— BBIOMpaTh crmocod pemeHus y4eOHOM 3amaun (CpaBHUBATh HECKOJBKO BapHAHTOB
peleHusi, BBIOMpaTh HanOosee MOAXOIIIINN ¢ YYETOM CaMOCTOSTEIBHO BBIICICHHBIX
KPUTEPUEB).

VY obyuaromerocs Oyayt chopmMupoBaHbl ciaeAyrolre 0a30BbIe UCCIEAOBATEIBCKUAE JIEHCTBUS
KaK 9aCTh YHUBEPCAIbHBIX MTO3HABATEIBHBIX YUCOHBIX JICHCTBUN:

— HCIONB30BaTh  BOMPOCHI  KaK  HMCCICNOBATENbCKHA  WHCTPYMEHT  TIO3HAHUS,
bopMyIUpOBaTh BOMIPOCH], (PUKCUPYIOIINE MPOTHBOPEUHE, MPOOIEMY, CAMOCTOSITEIIBHO
YCTaHABIMBAaTh UCKOMOE U JaHHOE, ()OPMUPOBATH THIIOTE3Y, apTyYMEHTHPOBATH CBOIO
TIO3HIINIO, MHCHUE;

— TPOBOAWUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUJIaHY HECIOXKHBIA ASKCIIEPUMEHT,
HEOOJIBIIIOE HMCCIIEOBAHUE 110 YCTAHOBJICHHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro



00beKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTY COOOH;

— CcaMOCTOSTENbHO  (HOpPMYyIHpOBaTh OOOOWIEHHS ¥  BBIBOABI IO  pe3yjibTaTaM
POBEIEHHOTO HAOIIOACHUS, MCCIEOBAHNUS, OLEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
pe3yabTaTOB, BBIBOJIOB U 00OOIICHUH;

— TPOTHO3MPOBATH BO3MOKHOE pa3BUTHE MPOIIECCa, a TAKXKE BBIABUTaTh MPEATIOI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBHSX.

Y oOyuaromerocss OyayT chopMHpOBaHbI yMeHHs paboTath ¢ HHPOpMAIMEH KakK dacTh
YHHUBEPCAJIBHBIX [T03HABATEIbHBIX YUCOHBIX ICHCTBHIA:

— BBIIBIIATh HENOCTATOYHOCTh M HM30BITOYHOCTh HMH(OPMAIMM, JAHHBIX, HEOOXOIUMBIX IS
peLeHus 3a/1a4H;

— BbIOMpaTh, AaHATU3UPOBATh, CHUCTEMATU3WPOBAaTh M HUHTEPIPETHPOBATH HH(POPMAIIHIO
Pa3NUYHBIX BUIOB U (POPM IPEICTABICHHUS;

— BbIOMpaTh (opMy mnpencraBieHus HWHGOpPMALMU U WIUIIOCTPUPOBATH pEIIaeMble 3ajauu
cXeMaMH, AMarpaMMaMy, HTHOM rpaduKoil 1 uX KOMOUHALMSIMU;

— OILIGHWBATh HAA&HKHOCTh HHGOpPMAIMU IO KPUTEPUSAM, NPEAJIOKEHHBIM YUYUTEIEM WM
c(OpMYJIHPOBAHHBIM CAMOCTOSITENBHO.

VYHHUBepcallbHble KOMMYHUKAaTHUBHBIE AEHCTBUS 00€CcIIeunBal0T c(hOPMUPOBAHHOCTD COL[MANIBHBIX
HaBBIKOB 00YYarOIUXCA.

Y oOy4aromerocss Oyayt chopMuUpoBaHBI yMEHHS OOIIEHHMs KaK 4YacTh YHHBEpPCAIbHBIX
KOMMYHHUKATHBHBIX Y4EOHBIX AEHCTBHIA:

— BOCIPUHMMATh ¥ (OPMYJIUPOBaTh CYXKJIEHHS B COOTBETCTBUM C YCJIOBUSAMHU M LEIAMU
o0IIeHus, ICHO, TOYHO, IPAMOTHO BBIPAKaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M NMUCHBMEHHBIX TEKCTaX,
J1aBaTh MOACHEHMsI 110 XO/y PELICHNUs 3a7a4l U MOJYyYEeHHBIM pe3yibTaTaMm;

— B XO0Je OOCYXKIEHHs 33a/1aBaTh BOIPOCH IO CYLIECTBY OOCYXJaeMOW TEMbl, MPOOIEMBI,
pemaeMoi 3amauM, BBICKA3bIBaTh WJEH, HAICJIEHHbIE HA TIOMCK PEIICHUS, COMOCTaBIATH CBOM
CYXKJIEHUSl C CYXKJIEHUSMHM J[pPYIMX Y4YaCTHHUKOB JHajora, OOHapyKHMBaThb pa3lMylMe M CXOJCTBO
MO3UINH, B KOPPEKTHOU popme hopMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHUS,

— NpPEACTaBIATh pPe3yJabTAaThl PELICHMs 3aJaud, OSKCIIEPHUMEHTA, HCCIIEOBaHUs, IPOEKTa,
CaMOCTOSITENILHO BBIOMpaTh (opMaT BBICTYIUIEHHs ¢ Y4E€TOM 3a7ad Ipe3eHTalud U OCOOEHHOCTEH
ayJAUTOPUH.

VY oOyuatomerocss 0yayT copMupoBaHbl YMEHHS COTPYIHUYECTBA KaK YacThb YHHUBEPCAJIbHBIX
KOMMYHHUKATHBHBIX Y4EOHBIX AEHCTBHIA:

— IOHHMMAaTh M MCIOJB30BaTh MPEUMYILECTBA KOMaHAHON M HMHIMBUAYAJIbHOW pPabOTHI MpH
peleHny y4eOHbIX MaTeMaTUYECKUX 3ajiay;

— TIpPUHUMATh 1eJb COBMECTHOH JAEATENbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM
paboThl, pacrpenenarbs BUABI PadOT, IOrOBapUBaThCsA, OOCYXKIAaTh MPOLECC M pe3yabTar paloThl,
0000111aTh MHEHUS HECKOJIBKHMX YEJI0BEK;

— y4acTBOBaTh B TPYNMNOBBIX (opmax paboTsl (0OCYXaeHHs, 0OMEH MHEHHUSMH, MO3TOBBIC
IITYPMBI U JPYTUE), BHIMOIHATH CBOIO YacTh pabOThl U KOOPAWHUPOBATH CBOM JACUCTBUS C IPYTMMHU
YJleHaMM KOMaHJbl, OIIEHMBAaTh KAayeCTBO CBOEr0 BKJI3Ja B OOWMI NPOAYKT MO KPUTEPHSIM,
c(OpMyIHPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUSI.

VHUBepcallbHble  PETYJISATHBHbIE J€HCTBUA 00OecreuuBarOT (OPMHUPOBAHUE CMBICIOBBIX
YCTaHOBOK U JKU3HEHHBIX HABBIKOB JIMYHOCTH.

VY oOyuaromierocst 6yayT chopMUpPOBaHBl YMEHHS CaMOOPTaHU3aAIMU KaK 4acTh YHUBEPCATbHBIX
PEryISTHBHBIX YUEOHBIX JIECHCTBHIA:

— CaMOCTOSITEJIBHO COCTABJIATH IUJIaH, aJTOPUTM PELICHUs 3aJadyM (MM €ro 4acTh), BHIOMpATh
CIOCO0 peleHHs C yUETOM UMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHHI ¢ Y4ETOM HOBOW MH(OpMAIUH.

Y oOyuaromerocss OyayT cOpMHpPOBAHBI YMEHHS CAaMOKOHTPOJISI WU AMOIMOHAIBHOTO
MHTEJUIEKTA KaK YaCTh YHUBEPCAIBHBIX PEryJIATUBHBIX YU€OHBIX JICHCTBUIL:

— BJAJEeTh CIOCO0AMM CaMOIIPOBEPKH, CAMOKOHTpPOJIS Ipollecca M pe3yibTara peLIeHHs
MaTeMaTHUECKOM 3a1aun;

— NpPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIpU PpEIIEHUHM 3a]laud, BHOCHUTH



KOPPEKTUBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAMICHHBIX OIINOOK, BBISIBJICHHBIX
TPYIHOCTEH;

— OIICHMBATh COOTBETCTBHE pe3yJbTaTa JEATENbHOCTH TOCTAaBICHHONW 1M U YCJIOBHUSM,
OOBSCHATh MPHUYMHBI JOCTH)KEHUS WU HEAOCTMD)KCHUS IIeNM, HAaXOAWTh OMIMOKY, JaBaTh OLIEHKY
PUOOPETEHHOMY OTIBITY.

[IpenMeTHbIe pe3yabTaThl OCBOEHHS MPOTPaMMbl 10 MaT€MaTHUKE MPEICTaBJICHBI IO TrojaM
o0y4eHHs B paMKaxX OTAEIbHBIX Y4eOHBIX KypcoB: B 5-6 kiaccax - Kypca «Martemaruka», B 7-9
KJIaccax - KypcoB «Anredpay, «I'eomeTpusi», «BeposTHOCTh M CTATHCTHKAY.

PaGouast mporpamma ydebHOro Kypca «MaremaTuka» B 5-6 kiaccax (Janee COOTBETCTBEHHO -
nmporpamMma yaeOHoro kypca «MaremaTtukay, yaeOHBIH Kypc).

[ToscHuTenpHas 3anucka.

[IpuoputeTHBIMU 11ETIMU 00YUCHUST MaTEMaTHUKE B 5-6 Kiaccax sIBJISIOTCS:

— MpojoiDKeHHe (HOPMHUPOBAHMSI OCHOBHBIX MAaTEMaTHYECKUX TMOHATUN (YHCIO, BEIUYUHA,
reoMeTpuueckas  ¢gurypa),  oOecrneuyWBarOMMX  MPEEMCTBEHHOCTh U TMEPCHEKTUBHOCTH
MaTeMaTHYeCKOro o0pa3oBaHus 00YUarOMINXCS;

— pa3BUTHE UHTEIUICKTYaJbHBIX U TBOPUECKHUX CIOCOOHOCTEH 00YyYaroImuXcs, MO3HABATEeIHLHON
AKTUBHOCTH, UCCIIEOBATEIIbCKUX YMEHUM, UHTEpEca K U3yUYEHUIO MaTeMaTUKH;

— MOJABeJEHHE OOYYaloIIMXCS Ha JOCTYHOM JUIsi HUX YPOBHE K OCO3HAaHUIO B3aMMOCBSI3U
MaTEMaTHKHU U OKPYKAIOIEro MUPa;

— (opmupoBanue (QYHKIIMOHATBHON MAaTEMaTUYECKOW TI'PaMOTHOCTH: YMEHHUS pPAaclO3HaBaTh
MaTEeMaTHYECKHE OOBEKTHl B PEAIbHBIX JKU3HEHHBIX CHUTYallUAX, IPUMEHSATh OCBOCHHBIC YMEHUS IS
pelleHrs MPaKTUKO-OPUEHTUPOBAHHBIX 3a/lad, HWHTEPIPETUPOBATh IOJyYEHHBbIE pe3yNbTaThl U
OLICHUBATh WX HA COOTBETCTBUE MPAKTHUECKON CUTYaIUU.

OcHOBHBIE JIMHUU COJEPKaHUS Kypca MaTeMaTWMKd B 5-6 kiaccax - apudMmeThyeckas u
reoMeTpUUecKasi, KOTOPBhIE Pa3BUBAIOTCS MAPALIEIHHO, KaXJas B COOTBETCTBHMM C COOCTBEHHOM
JIOTUKOM, OJTHAKO, HE HE3aBUCUMO OJTHA OT JAPYTOii, a B TECHOM KOHTAKTE U B3aMMOJACHCTBUM. Takxke B
Kypce MaTeMaTHUKU MTPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTAMHU alreOphbl U OMUCATETFHOW CTATUCTHKH.

N3yuenue apudmernyeckoro Matepuaga HAUMHAETCSA CO CUCTEMAaTU3allMu U Pa3BUTHS 3HAHUN O
HATypaJIbHBIX 4YHCIIaX, MOJIYYCHHBIX HA YPOBHE HaAdaabHOro ooOmero obOpazoBanus. [Ipu sTom
COBEpIICHCTBOBAHNE BBIYHUCIUTENbHONM TEXHUKH M (HOPMHUPOBAHME HOBBIX TEOPETHUUECKHX 3HAHUU
COUYETAaeTCS C PA3BUTHUEM BBIYHCIUTEIBHONW KYIbTYphl, B YaCTHOCTH C OOyYeHHEM MpPOCTEHIINM
npuéMaM TPUKUAKH M OLEHKH pe3yJbTaTOB BBIYUCIECHUN. M3ydeHHe HaTypallbHbIX YHCelN
MpoI0JKaeTcs B 6 Kilacce 3HAKOMCTBOM € HaYaJIbHBIMU MMOHATUSIMU TEOPUU JACIIUMOCTH.

Hauano u3ydyeHusi 0OObIKHOBEHHBIX U JECATHYHBIX IpoOEl OTHECEHO K 5 Kilaccy. DTO TEpPBBIA
3Tam B OCBOEHUU ApoOei, KOTa MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH HJICSIMHU, TTOHSITHSIMH TEMBI.
[Ipu »TOM paccMOoTpeHHE OOBIKHOBEHHBIX JApOOCH B TOJHOM OOBEME MPEIIECTBYET H3YyUCHHIO
JECSITHYHBIX APOOEii, 9TO 11eJIecO000pa3HO ¢ TOUKU 3PEHUS JIOTUKH H3JI0KESHHSI YUCIIOBOM JIMHUU, KOTAa
MpaBwiIa JEHCTBUN C NECATUYHBIMH APOOSIMH MOXKHO OOOCHOBATh YK€ H3BECTHBIMHU aJrOPUTMaMHU
BBITIOTHEHUST JIEHCTBUN ¢ OOBIKHOBEHHBIMH JPOOSMHU. 3HAKOMCTBO C JCCSITHYHBIMH JIPOOSIMH
pacIIpUT BO3MOXKHOCTHU JJII MOHUMAaHUS 00Y4aroIIUMHUCS MPUKIAJHOTO MPUMEHEHHUSI HOBOM 3aIllucu
MIPU U3YYEHUU JIPYTUX MPEAMETOB U MPHU MPAKTUYECKOM Hcnoiib3oBaHuU. K 6 ki1accy oTHeCEH BTOpoOi
3Tal B U3Y4YEHUU JApoOed, TAe MPOUCXOJUT COBEPIICHCTBOBAHME HABBIKOB CpaBHEHUS W
npeoOpa3oBaHus OpoOeil, OCBOGHHWE HOBBIX BBIYHCIUTEIBHBIX alTOPUTMOB, OTTAUYMBAHUE TEXHUKH
BBIUMCJICHHUM, B TOM 4YHCII€ 3HAaYEHHUI BBIPAXXEHUM, COAEPKALIUX U OOBIKHOBEHHBIC, U JECSTHUHBIC
IpoOu, YCTaHOBJIEHHE CBSA3EeH MEXIy HUMH, PaCCMOTpEHHE MPUEMOB peUIeHHs 3ajgad Ha apoou. B
Hayajie 6 Kjjacca MPOUCXOIUT 3HAKOMCTBO C MOHITHEM IMPOLIEHTA.

OCOOEHHOCThIO HM3Y4YEHHS TMOJOXKHUTEIBHBIX U OTPHUIATEIBHBIX YHCEN SBISETCS TO, YTO OHU
Takk€ MOTYT paccMaTpuBaThbCid B HECKOJbKO JTamoB. B 6 kiacce B Hayale M3y4YEHHUS TEMBI
«IlonoxxutenbHble W OTpULATENbHBIE uMCla» Bbaensercs noarema «llembie uymcia», B paMkax
KOTOpOIl 3HAaKOMCTBO C OTpPULIATEIbHBIMU YHCIAMH W JACUCTBUSIMH C TIOJOKUTEIbHBIMU H
OTPULIATENILHBIMU YHCIIAMU MPOUCXOJUT HAa OCHOBE COJAEPKATEIBHOTO MOJAX0Ja. DTO MO3BOJSET Ha
JOCTYIIHOM YpPOBHE IMO3HAKOMHUTH OOYYAIOLIUXCSI MPAKTUYECKH CO BCEMU OCHOBHBIMU MOHSTHSIMHU
TEMbI, B TOM YHCJIE U C MPABUJIAMH 3HAKOB MPH BBITIOJHEHUN apu(METHUECKHX JelcTBui. M3yuenue
paloHaIbHBIX YKcen OyIeT MPOAOIKEHO B Kypce anreOpsl 7 Kiacca.



[Ipn oOydeHHMH pemIeHHI0 TEKCTOBBIX 3a/1ad B 5-6 Kilaccax HMCHOJIB3YIOTCS apu(pMeTHYECKHe
npuémsl pemieHus. [Ipu oTpa®oTKe BBIYMCIMTENBHBIX HAaBBIKOB B 5-6 Kiaccax paccMaTpHUBAIOTCS
TEKCTOBBIE 3aJlauM CJIEIYIOUIMX BUIOB: 33/ladydl Ha JABID)KEHHE, Ha 4YacTH, Ha MOKYMNKHU, Ha paboTy U
MIPOU3BOIUTENIFHOCTh, HA MPOLEHTHI, Ha OTHOWIEHHUS W mpornopiuu. OOyyaromuecss 3HAKOMSTCS C
npuéMaMu perieHusl 3a1ad mepedopoM BO3MOXKHBIX BapHAHTOB, ydaTcs paboTaTh ¢ MH(pOpMaIueH,
MPEJCTaBICHHOM B (hopMe TaOInI] UK THarpaMM.

B mporpamme  yuebHOro kypca «Marematuka» — NOpeIyCMOTpeHO  (GOpMUpPOBaHUE
MPOMEIeBTHUECKUX anreOpanyeckux MpeacTaBieHuil. bykBa kak CHMBOJI HEKOTOpPOTO YHCIAa B
3aBUCUMOCTH OT MaT€MaTHYECKOr0 KOHTEKCTAa BBOAUTCS MMOCTENEHHO. bykBEeHHasl CHMBOJIMKA ITMPOKO
UCIOJIb3YETCsl TMpeXkAe BCEro Uid 3alucu OOLIUX YTBEpXKICHHM U MpenoxkeHuil, Qopmyn, B
YaCTHOCTH JUJIsl BBIYMCIIEHUS] TEOMETPUUECKUX BEJIMYMH, B KAUECTBE «3aMECTUTENIS» YHUCIIA.

B nmporpamme yweOHOoro kypca «MaremaTtuka» TpeACTaBlIeHAa HArjsAHAas TE€OMETpUs,
HamnpaBjlICHHAs Ha pa3BUTHE OOpa3HOrO  MBIIUICHHUS, IPOCTPAHCTBEHHOTO  BOOOPAXKCHHMS,
M300pa3UTENbHBIX YMEHUN. DTO BaXKHBIA ATAll B U3YYCHUH T'€OMETPHH, KOTOPBIA OCYIIECTBISETCS Ha
HarJSTHO-TIPAKTUYECKOM YpPOBHE, OMMPAETCs Ha HArsSAHO-00pa3HOE MBIIUICHHE O0YyYaroIInuXcs.
bonpmas ponb OTBOAWTCS NMPAKTUYECKOM IEATEIBHOCTH, ONBITY, SKCIEPUMEHTY, MOJEINPOBAHUIO.
OOyuaromyecs: 3HAaKOMATCS ¢ TEOMETPUYECKUMH (UTYpaMH Ha IJIOCKOCTH M B TMPOCTPAHCTBE, C UX
MPOCTEHIIMMHA KOHPUTypalusMHU, ydaTcsi M300pakaTh UX Ha HEJIIMHOBAHHOW M KieT4yaTod Oymare,
paccMaTpuBalOT UX IPOCTEHINNE CBOWCTBA. B mpoluecce uM3ydeHUs HArIsAIHOM I'€OMETPUU 3HAHUSA,
MOJTydeHHBIE 00YYaIOIMMHUCS Ha YPOBHE HAYaJIBHOTO OOIIEr0 0Opa30BaHUs, CUCTEMATU3HPYIOTCA U
pacIupsIoTCs.

CormacHo y4yeOHOMY TUIaHy B 5-6 Kjaccax U3y4aeTcsl WHTETPUPOBAHHBIA TMPEIMET
«MareMaTiKay, KOTOPbIi BKJIIOYaeT apu(pMeTHUYEeCKUi MaTepuail U HATJSAHYI0 T€OMETPHUIO, a TaKKe
MPOIEEeBTUUYECKHE CBEICHUS U3 aIreOphl, SJIEMEHTHI JIOTUKU U Hayajia OMUCATeNbHOM CTaTUCTHKY.

OO1ee YyuCIIO YacoB, PEKOMEHIOBAaHHBIX ISl M3YUYEHHUs MaTeMaTuky, - 340 yacoB: B 5 Kiacce -
170 gacoB (5 yacoB B Heneno), B 6 kinacce - 170 gacoB (5 4acoB B HEZEIIO).

Coaep:xanue o0yueHus B 5 kJiacce.

HarypanbHble unciia u HyJb.

HarypanbsHoe uucno. Pan Harypanbbix umcen. Yucno 0. M3o0paxeHne HaTypalbHBIX YHCEIN
TOYKaMH Ha KOOPJAMHATHOU (YHCIIOBOM ) TPSIMOMA.

ITo3unmonHas cucreMa cuuciieHus. PuMckas Hymepanus Kak IpuMep HEMO3ULIMOHHON CUCTEMBI
cuMcliieHus. [lecaTnuHas cucreMa CUUuCIEHUs.

CpaBHeHHE HATypalbHBIX YHCEN, CpaBHEHHE HATypaJlbHBIX uYucen ¢ HynéM. CrnocoOb
cpaBHeHUsA. OKpyIJIEHHE HATYPAJIbHBIX YHCEIL.

CrnoxeHue HaTypalbHBIX YMCEJN, CBOMCTBO HYJs NpHU CIOKEHUU. BbluMTaHue Kak AelcTBHE,
o0OpaTHOE CIOKEHHIO. Y MHOXKEHHE HAaTYpaJbHbIX YHCEJl, CBOICTBA HYJIS U €UHULIBI IPU YMHOKECHHH.
Jlenenue Kak JeWcTBUE, OOpaTHOE YMHOKEHUIO. KOMIOHEHTHI AEHCTBHIA, CBA3b MEXIY HUMH.
[TpoBepka pesynbrara apupmMernueckoro naerctBus. [lepemecTuTenbHOE W COYETATEILHOE CBOMCTBA
(3aKOHBI) CIIO)KEHHS U YMHOXKEHMS, pacpeeINTENbHOE CBOMCTBO (3aKOH) YMHOXEHHUS.

Hcnonb3oBanue OykB 11 00O3HAu€HUsT HEM3BECTHOTO KOMIIOHEHTa W 3allUCH CBOWCTB
apu(pMETHYECKUX ACHCTBHI.

Jlenutenn W KpaTHbIE 4YMCIIA, PA3JOKEHHWE Ha MHOXWTenu. [IpocTeie M cocTaBHbIE 4YHCIA.
[Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. /lenenue ¢ ocratkom.

Crenensb ¢ HATYpaJIbHBIM [TOKA3aTENEM. 3allACh YUCIA B BUAE CYMMBI Pa3psAHbIX CIaracMbIX.

HucnoBoe BbIpakeHUE. BbIUnCiieHHE 3HAYEHUIN YMCIIOBBIX BBIPAXKEHUM, MOPSAIOK BBINOJHEHUS
nerctBuid. Mcnonap30BaHME NPHU BBIUMCICHUSAX IEPEMECTUTENBHOTO M COYETATEIbHOIO CBOMCTB
(3aKOHOB) CIIOKEHMS U YMHOXKEHUS, paCIPEAEIUTEIHHOIO CBOMCTBA YMHOKEHUS.

Hpobu.

[IpencraBnenne o apodu Kak crocobe 3amucu 4acTh BedMYuHBbl. OOBIKHOBEHHBIE JPOOH.
[IpaBuibHbBIE U HempaBWIIbHBIE Apobu. CMmenanHas 1po0b, IpeICTaBIeHUe CMEIIaHHOW Ipo0Ou B BUAE
HEMpPaBWIBHOM ApoOM W BBIAEICHHE LIEJONH YacTH YHMClIa U3 HEMpaBWIbHOW apobu. M3o0paxkenue
npoOell ToukaMu Ha 4YHCIOBOM mpsiMoi. OcHOBHOE CBOMCTBO apoou. CoxparieHue apoOeid.
[TpuBenenue npodu Kk HOBoMy 3HaMmeHaTemnto. CpaBHeHHE JpoOeit.



CrnoxeHue W BbIUMTaHUE NpoOei. YMHOXKEHHUE U JCJICHHE ApoOei, B3auMHO-00paTHBIC JIPOOH.
HaxosxieHne yacTu 11e10ro U 1esoro mo €ro 4YacTu.

Hecstnunas 3amuck apo6eit. IlpencraBieHune AecATUYHOM ApoOM B BUIAE OOBIKHOBEHHOM.
N300pakeHne necaTHYHbIX ApoOeii ToukaMu Ha YMCI0BOM npsiMoii. CpaBHEHHE AECATUYHBIX APOOCH.

Apudmerndeckue UCTBUS C ACCATUIHBIMU Ipo0sMu. OKpYTIICHUE TECITHIHBIX IPOOCH.

Pertenne TeKCTOBBIX 3a7ad.

Pemenue TekcToBBIX 3a1a4u apupmMeTnueckuM criocodom. Pemenune nornueckux 3agad. Pemenne
3a/1a4 nepedbopoM BCeX BO3MOXKHBIX BapUaHTOB. VICIIOIb30BaHKE TIPH PEIICHUH 3329 TaOJHUI] U CXEM.

Pemenne 3amau, copep aliux 3aBUCUMOCTH, CBSA3BIBAIOIIME BEJIWYMHBI: CKOpPOCTb, BpEMS,
paccrosiHue, IIeHa, KOJIMYECTBO, CTOMMOCTh. ENWHUIBI M3MepeHus: Macchl, 00BEMa, IIEHBI,
paccTosiHus, BpEMEHHU, CKOPOCTH. CBsA3b MEXKAY €AUHULIAMU U3MEPEHUS KaX A0 BEIIMUUHBI.

Pemennie o0CHOBHBIX 3a/1a4 Ha JPOOH.

[IpencraBieHne qJaHHBIX B BUIE TAOJUII, CTOIOYATHIX TUATPAMM.

Harnsnnas reomerpusi.

Harnsoaeie npencraBienuss o Gurypax Ha IUIOCKOCTH: TOYKA, MpsiMas, OTPE30K, Jyd, YroOl,
JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpyT. YTou. [IpsiMoii, OCTpbId, TYyNON U pa3BEPHYTHIA YIJIbI.

JlnuHa oTpeska, MeTpUYeCKUe eAMHUIBI UIMHBL. [[TMHa TOMaHOM, IEpUMETP

MHOTOYTroJibHUKA. I3MepeHne 1 MocTpoeHre yriloB ¢ TOMOMIbIO TPAHCIOPTHUPA.

Harnsoaeie mpencrtaBienuss o (urypax Ha IUIOCKOCTH: MHOTOYTOJBHUK, MTPSIMOYTOJBHUK,
KBaJIpaT, TPEYroJIbHHUK, O PaBEHCTBE UTYP.

N3o0paxxenue ¢uryp, B TOM umcie Ha kierdaroil Oymare. IloctpoeHue koHuUrypauuii u3
yacTel MpsMOH, OKPY)KHOCTH Ha HEJIMHOBAaHHOW M KierdaToil Oymare. lcmoib3oBaHue CBOWMCTB
CTOPOH U YIJIOB MPSMOYTOJIbHUKA, KBaJpaTa.

[Tnomanp OpsIMOYrojibHUKA U MHOTOYTOJILHUKOB, COCTABJIEHHBIX U3 MPSMOYTOJIbHUKOB, B TOM
yucie Guryp, n300pak€HHBIX Ha KJIeT4aToi Oymare. EquMHNIIBI H3MepeHus TUIOIIA/IH.

Harnsgaele npeacTaBieHus 0 MPOCTPAHCTBEHHBIX (DUTypax: MPsIMOYTOJIbHBIN Mapalijiesenumnes,
KyO, MHororpaHHuku. M3o0pakeHHe NpOCTEHIINX MHOTOrpaHHHUKOB. Pa3BépTkm Kkyba u
napajuienenunena. CosznaHue Mojeiaeil MHOTOTPaHHMKOB (M3 OyMaru, NMpOBOJIOKH, IUIACTWIIMHA U
JIPYTUX MaTepUaoB).

O0BEM NPSIMOYTOIILHOTO TTapajuieenunena, kyoa. Equnuiie uamepenus oobéma.

Conep:xanue o0yuyenus B 6 Kiaacce.

HarypanbHbie uncna.

Apudmerndeckre JEHCTBUS ¢ MHOTO3HAYHBIMH HATYPaNbHBIMH  YHCIaMH. UYHCIOBBIC
BBIpQXXEHUS, TMOPSIAOK JCHCTBHI, HCIONb30BaHHE CKOOOK. lcmonb3oBaHWe NpH BBIYMCICHUSX
MEPEMECTUTEIBHOTO U COYETATENIbHOIO CBOMCTB CJIOKEHHS M YMHOXEHHUS, PpaclpeAesuTeIbHOTO
cBoiicTBa yMHOXkeHUS. OKpyTiieHUuEe HaTypajJbHBIX YHUCE.

Jlenuteny W KpaTHbIC 4YUCa, HAMOONBIIMK OOIIMI JENUTENlhb ¥ HaHMEHbIIee o0lee KpaTHOE.
JlenuMocTh CyMMBI M TPOU3BeACHUA. [[eeHne ¢ 0OCTaTKOM.

Hpoou.

OObIKHOBEHHAss JApoOb, OCHOBHOE CBOMCTBO IpoOH, cokpamieHue napodeir. CpaBHEHHE U
yrnopsiiounBaHue npoOeil. Pemenue 3a1au Ha HaXOXKACHUE YaCTH OT LIEJIOTO U IIEJIOTO 1O €r0 YacTH.
JpoGHoe uncio Kak pe3ynbTaT AeneHus. [IpencraBienre qecaTHYHOW IpoOu B BUAE OOBIKHOBEHHOMU
IpoOr W BO3MOXKHOCTH TPEACTABICHUS OOBIKHOBEHHOW OpOoOM B BUAE ACCATUYHOW. [lecsaThdHBbIC
opobu W MeTpuueckass cuctemMa Mep. ApuMmeTHueckue AeWCTBUS U UHUCIOBBIE BBIPAKEHUS C
OOBIKHOBEHHBIMH U JIECATUIHBIMU JIPOOSMHU.

Otnomrenue. Jlenenne B JaHHOM OTHOIIeHHH. MacmTab, npornopius. [I[puMenenre nmpomnopiui
P PEILICHUH 3a/au.

[lonsTue mpoueHTa. BpluncneHue MpoueHTa OT BEJIWYMHBI M BEJIUYMHBI MO €€ MPOLEHTY.
BripakeHue MPOLEHTOB JECATHYHBIMH ApoOsmu. PemieHune 3amady Ha MPOLEHTHL. BeipaxeHue
OTHOIIICHUS BEJTMYMH B MPOIEHTAX.

[TonoxuTenpHble U OTpUIIATENIbHBIC YUCIA.

[TonoxxurenpHble W oTpulaTeNnbHble yucna. Llenbie uncna. Monaynp yucna, reoMeTpuyecKkas
MHTEepOpeTanus MoOIyas uucna. V3o0paxeHue uucell Ha KOOPAMHATHOW NpAMOM. YucioBble



npoMexyTku. CpaBHeHue uucen. Apudmernyeckue JEHCTBUS € MOJIOKUTEIbHBIMU U
OTPULIATENbHBIMU YU CIIAMH.

[IpsimoyronbHasi cucTeMa KOOpPAMHAT Ha IIockocTd. KoopAMHAThl TOYKM Ha IUIOCKOCTH,
abcrucca u opauHara. [Toctpoenue Touek U GUryp Ha KOOPAUHATHOM MJIOCKOCTH.

BbykBeHHbIE BBIpaKEHHUS.

[Ipumenenne OYyKB JUIs 3alMCH MaTEMaTHYECKUX BBIPAXCHMA W mpemiokeHuil. CBoicTBa
apuMETUYECKNX JEeUCTBUI. ByKkBEeHHBIE BBIPOKEHHS W YHCIOBBIC TIOJCTAHOBKH. byKBEHHBIE
paBEHCTBa, HaXOXKJIEHWE HEU3BECTHOTO KOMIMOHEHTa. DopMynbl, GOpMYIbl MEpUMETPa U TLIOMIATN
MPSIMOYTOJIbHUKA, KBaJpaTa, 00bEMa napajiesenunea u Kkyoa.

Penrenune TeKCTOBBIX 3a7a4.

Pemienue TeKCTOBBIX 33124 apupMeTHIecKHM criocodbom. Pertenne nornyeckux 3ajgad. Pemenue
3as1a4 nepedbopoM BceX BO3MOMKHBIX BAPUAHTOB.

Pemenune 3amauy, copepXkaliux 3aBHCHUMOCTH, CBSI3BIBAIOLIUX BEIMYMHBL: CKOPOCTb, BpEM,
paccrosinue, 1ieHa, KOJUYEeCTBO, CTOUMOCTb, ITPOU3BOIUTENBHOCTh, BpeMs, 00bEM paboThl. Exnnuiibt
U3MEpPEHUsS: Macchl, CTOMMOCTH, pPAacCTOSHUS, BpPEMEHHM, CKOpocTH. CBs3b MEXAy €AUHHUIAMU
M3MEpEHUs Kaxa0i BEIUYUHBIL.

Pemienue 3anay, CBA3aHHBIX C OTHONICHHEM, MPOMOPLUHUOHATBHOCTHIO BEIMYMH, MPOLIEHTAMH,
pelleHrne OCHOBHBIX 3a]1a4 Ha APOOU U MPOIIEHTHI.

OneHka W TpHUKUAKA, OKpyriieHue pesynbrara. CocraBleHHE OYKBEHHBIX BBIPDAKECHUU TI0
YCIIOBUIO 3a/Ia4H.

[IpencraBienne JaHHBIX ¢ TOMOIIBIO TabauI u Auarpamm. Cton0vareie TuarpaMMbl: YTCHHUE U
nocrpoeHue. YteHue KpyroBbIxX Juarpamm.

Harnsgnaas reomerpust.

Harnsoueie npencraBienus o urypax Ha IUJIOCKOCTH: TOYKa, MpsMas, OTPE30K, Jyd, Yroil,
JIoMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY>KHOCTb, KPYT.

BzaumHoe pacnosiokeHHe JIByX ~TMpSAMBIX Ha IUIOCKOCTH, HapajielbHble TpsSMBIE,
NepHeHUKYISIpHbIE NpsAMbIe. MI3MepeHne pacCTOSHUN: MEXAY IBYMsI TOUKaMH, OT TOYKHU /10 MPSIMOH,
JUTMHA MaplIpyTa Ha KBaJApaTHOM CETKe.

N3mepenne M MOCTPOEHHME YIVIOB C IIOMOILBIO TpaHCHOpPTHpa. BuIbl TpeyroiabHUKOB:
OCTPOYTOJIbHBIA,  TPSAMOYTOJIbHBIA,  TYMOYTOJbHBIN,  paBHOOCAPEHHBIH,  PaBHOCTOPOHHHIM.
UeThIpEXYroJbHUK, IMPUMEPBl YETBIPEXYTOJBHUKOB. IIpsMOYroibHHMK, KBajgpar: HCIIOIb30BAHUE
CBOWCTB CTOPOH, YIJIOB, AuaroHajieil. M3o0pakeHne reomMeTpudeckux ¢GUTyp Ha HEIMHOBAHHOM
OyMmare ¢ UCIIOJIb30BAaHHEM LIUPKYIIS, TUHEWKH, YroIbHUKA, TpaHcnopTupa. [locTpoeHus Ha KieTyaTon
Oymare.

[Tepumerp mHOTOyrONbHUKA. [loHATHE TUIOMAMM (UTYPHI, €AUHUILBI H3MEPECHHS TLTOMIAIH.
[TpubmmkénHoe M3MepeHue Iiomaad Guryp, B TOM 4Yuciie Ha KBaapaTHou ceTke. [IpubmmkénHoe
M3MEPEHUE IJTMHBI OKPYKHOCTH, IUIOIIA/IA KPyTa.

CumMMeTpus: LIeHTpalibHasA, OceBas U 3epKajbHasi CAMMETPHUHU.

[TocTpoeHre CHUMMETPUYHBIX QUTYD.

Harnsgaele mpenctaBieHus O MPOCTPAHCTBEHHBIX (UIypax: mapasuienenunen, KyO, mpusma,
nupaMyzia, KOHYC, UWIMHAp, map u cdepa. M3o0paxenue mpocTpaHcTBEHHBIX ¢uryp. [Ipumeps
Pa3BEPTOK MHOTOTPAHHUKOB, LIMJIMHJIpa U KoHyca. Co3naHue Mojene mpoCTpaHCTBEHHBIX GUryp (13
OyMmarwu, MpOBOJIOKH, TUTACTUIINHA U JPYTUX MATEPUATIOB).

[Tonsitne 00BEMaA, equHUIEI M3MepeHUus o00bEMa. OO0BEM MPSAMOYTOJBHOTO THapaljieenuneaa,
KyOa.

[IpenmMeTHBIE pe3yabTaThl OCBOCHHUS MTPOrpaMMbl yueOHOTO Kypca «MaTemaTHKay.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS MIPOTPaMMbI YUeOHOTO Kypca K KOHITy 0Oy4eHHs B 5 KJlacce.

Uucna v BBIYUCIIECHMUS.

[ToHnMAaTh U IPABUIILHO YIOTPEOISATH TEPMUHBI, CBSI3aHHBIC C HATYPATbHBIMU

YKclIaMU, OOBIKHOBEHHBIMH U JECATUUHBIMU JIPOOSMHU.

CpaBHHMBaTh M YNOPSAOYMBATH HATYpaJIbHbIE YHWCIA, CPaBHUBATh B MPOCTEUIINX CIydasx
OOBIKHOBEHHBIC IPOOH, AECITHIHBIC APOOH.

COOTHOCHUTH TOYKY Ha KOOPAMHATHOM (YMCIIOBOI) MPSIMOM C COOTBETCTBYIOIIUM €M YHCIIOM U
n300pakaTh HATypaIbHBIC YMCIIA TOYKAMH Ha KOOPJAMHATHOU (YMCIIOBOM ) TIPSIMO.



Bomonusate apudmernyeckue IEHCTBUS € HATypaJlbHBIMM YHCIIaMH, C OOBIKHOBEHHBIMU
ApoOsSIMU B IPOCTEHIINX CITydasx.

BoInonHATE TPOBEPKY, MPUKUIKY PE3YJIbTaTa BRIYUCICHUN.

OKpyrasaTh HaTypalbHbIC YHCIA.

Perrenne TeKCTOBBIX 3a7ad.

Pemate TekcTOBBIE 3amaud apu(PMETHUECKUM CIIOCOOOM U C TOMOUIbI0 OPraHM30BAHHOTO
KOHEYHOT0 nepedopa BCeX BO3MOXKHBIX BApUAHTOB.

Pemate 3anmaum, conepikaliyde 3aBHCHUMOCTH, CBS3BIBAIOIIME BEJIMYMHBL: CKOPOCTH, BpeM,
paccrosinue, 1eHa, KOJIMYeCTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKue 3allMCH, CXEMBbI, TAOIUIbI, 0003HAYEHUSI IPH PELICHUH 3a/1a4.

[Tonp30BaTbcsl OCHOBHBIMM €IWHHUIIAMU M3MEPEHHUS: IIEHBI, MAacChl, PACCTOSIHHS, BpPEMEHH,
CKOPOCTH, BBIPAXKaTh OJJHU €IMHUIIbI BETUYUHBI Uepe3 JApyTHe.

W3BnekaTh, aHATU3UpOBaTh, OLIEHUBATh HWH(POpPMAlLMIO, TPEACTaBICHHYI0O B Talnuie, Ha
CTOJ0UaTON JMarpaMMe, WHTEPIPETUPOBATH IMPEICTaBICHHbIE JaHHbIE, HCIOJIb30BATh JaHHBIE MpU
peLIeHUH 3a/1au.

Harnsnnas reomerpusi.

[Tonp30BaTbcsl TEOMETPUUECKUMH TMOHATUSMH: TOYKa, MpsMas, OTPe30K, JIyd, YTOJ,
MHOTOYT'OJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh mTpUMEpPHl OOBEKTOB OKPY)KAIOLIETO MHpA, HUMEIOMHUX (PopMy HU3yuEHHBIX
T€OMETPUUYECKHUX (DUTYP.

Hcnonb3oBaTh  TEPMUHOJIOTHMIO,  CBS3aHHYI0 C  yIrJlaMH:  BEpUIMHA, CTOpPOHA; C
MHOTOYT'OJIbHUKAMU: YTOJI, BEPILIMHA, CTOPOHA, TMAarOHallb; C OKPYKHOCTBIO: PaANyC, TUaMeTp, LEHTP.

N300pakaTh M3ydeHHbIE reOMETpUYecKre (UTYypbl Ha HEIMHOBAHHOW W KjeT4yaTtoil Oymare c
MTOMOUIBIO IIUPKYJIIS U TUHEHKH.

HaxoauTe AMMHBI OTPE3KOB HEMOCPEACTBEHHBIM M3MEPEHUEM C MOMOIIBIO JIMHEHKH, CTPOUTH
OTPE3KH 3a/IaHHOM JITMHBI; CTPOUTH OKPY>KHOCTb 3a/IaHHOTO pajuyca.

Hcnonp30BaTh CBOWMCTBA CTOPOH M YIJIOB IPSIMOYTOJbHHKA, KBajapara i UX I[OCTPOCHUS,
BBIUHCIICHUS IUIOIIAN U IEPUMETPA.

Bbruucnare mepuMeTp W IUIOMIAAb KBajapara, MNPSMOYTOJIbHUKA, (UTyp, COCTAaBICHHBIX W3
MIPSIMOYTOJIBHUKOB, B TOM 4Hciie (GUTYp, H300paKEHHBIX HA KJIETYaTOl Oymare.

[Tonp30BaThcs OCHOBHBIMU METPHUECKUMH €IUHUIIAMU U3MEPEHUS IJIMHBI, IJI0IIA/1; BBIPaXKaTh
OJIHU €IMHULIbI BEIMYMHBI Uepe3 ApyTHe.

Pacnio3naBaths mapasuienenumes, Ky0, HUCIOIb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, PeOpo, IpaHb,
U3MEpeHUs, HAXOIUTh U3MEPEHHUsI MTapaljiesienumnesaa, Kyoa.

Boruucnare 00béM  KyOa, mapajuienenuena MO 3aJaHHBIM M3MEPEHHSM, I0JIb30BaThCS
€IMHULIAMU U3MEpEHUs 00bEMA.

Pemate HeclOXXHBIE 3a4aydl Ha W3MEPEHHE TEOMETPUYECKUX BEIMYMH B TMPAKTHYECKUX
CUTYaIUsX.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS MPOTPaMMbI YUeOHOTO Kypca K KOHIy 00y4ueHHs B 6 Kilacce.

Uucna v BBIYUCIICHUS.

3HaTh ¥ IOHUMATh TEPMHHBI, CBA3aHHBIC C PA3TMYHBIMU BUIaMHU YHCEI U CIIOCOOAMHU UX 3aIUCH,
MePEXOIUTH (€CIIH 3TO BO3MOXKHO) OT OJTHOM (hOPMBI 3aIHCH YKCTIa K JPYTOM.

CpaBHMBATH U YMOPSAAOYMBATH LIEJIbIC YNCIIA, OOBIKHOBEHHBIE U JIECITUYHBIE IPOOH, CPAaBHUBATH
YKclia OJHOTO U Pa3HBIX 3HAKOB.

BbimonHATh, coueTas yCTHbIE M IHUChbMEHHbIE NPUEMBI, apUpMETHYECKHe ACUCTBUS C
HATypaJIbHBIMU U LIETIBIMUA YUCIIaMU, OOBIKHOBEHHBIMH U JECATUYHBIMU IPOOSMU, MOJIOKUTEIbHBIMU U
OTPHLIATEIILHBIMU YHCIIAMHU.

BbruncnsaTe 3Hau€HUS YUCIIOBBIX BBIPAKEHUH, BBIMOJIHATH MPHUKUAKY M OLIEHKY pe3yibTara
BBIUUCIICHUH, BBIIOJHATH MPEOOpa3OBaHMs YHUCIOBBIX  BBIDOKEHHH HAa OCHOBE CBOWCTB
apru(pMETUUECKUX JECHCTBUM.

COOTHOCUTH TOYKY Ha KOOPJMHATHOW MPSIMOM C COOTBETCTBYIOIIMM € YHCIOM M M300paxarhb
quclia TOYKaMy Ha KOOPAUHATHOM MPSAMOM, HaXOAUTh MOAYJb YUCIIA.

CoOTHOCUTH TOUKHU B MPSMOYTOJILHOW CHCTEME KOOPIUHAT C KOOPJHMHATAMH 3TOW TOUKH.

OKpyTJISTh LIeJIble YhCia U IECATUUHbIE IPOOU, HAXOIUTh IPUOIMKEHUS YHCe.



UYucnoBbie U OYKBEHHbIE BBIPAKEHUS.

[Tornmarte U ynotpebsaTh TEPMUHBI, CBSI3aHHBIE C 3allMChI0 CTETICHH YHCIIA, HAXOIUTh KBaJpaT
1 Ky0 4Kclia, BRIYUCIATH 3HAUEHUSI YHCIIOBBIX BBIPAXKEHUHN, COJEPIKAIIUX CTETICHU.

[Tonb30BaThcs TpPU3HAKAMH JETUMOCTH, PACKIAbIBaTh HATypalbHbIE YHCIa Ha MPOCTHIC
MHOKUTEIH.

[Tonb30BaThbcst MaCIITA0OM, COCTABIISATH MPOIIOPIIUU U OTHOIIICHUSI.

Hcnonb3oBath OYKBBI AJii 00O3HAUEHHUs YHCEN TMPU 3alMUCH MAaTEMaTHYECKUX BbIPAXECHHI,
COCTaBJIATh OYKBEHHBIC BBIPDAKEHUS W (POPMYIbI, HAXOIUTh 3HAUCHUS OYKBEHHBIX BBIPAKCHUM,
OCYILIECTBIISIS HEOOXOJUMbIE TTOJICTAHOBKHU U MpeoOpa3oBaHUsl.

Haxonuth HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pertenne TeKCTOBBIX 3a7ad.

Pemarb MHOrOIIaroBsie TEKCTOBBIE 33/]a4l apU(PMETHUECKUM CITIOCOOOM.

Pemate 3amauu, cBsA3aHHBIE C OTHOILIEHHUEM, MPOMOPIMOHAIBHOCTHIO BEJIMYMH, MPOLIEHTAMH,
peliaTh TpU OCHOBHBIE 33/1a4M Ha JPOOH U MPOLIEHTHI.

Pemates 3amaum, coaepkaiiue 3aBUCMMOCTH, CBSI3BIBAIOLIME BEIMYHMHBL CKOPOCTb, BpEM,
paccrosinue, 1ieHa, KOJIMYeCTBO, CTOMMOCTh, TPOU3BOAUTEIBLHOCTD, BpeMsl, 00bEMa paboThl, UCTIOIbL3Ys
apudmernueckue  JEHCTBUS, OIEHKY, MPHUKUAKY, TIOIb30BAaThCA CIWHUIAMU  H3MEpPEHUs
COOTBETCTBYIOIINX BEJIUYHUH.

CocTaBiaTh OyKBEHHBIC BBIPAXKECHHS 110 YCIOBHIO 3a]a4H.

N3Bnekarp wHOpMaIuioo, MPEACTABICHHYIO B TaOnHWIlaX, Ha JIMHEWHOW, CTOJOYATOW WIIH
KpYroBOi auarpamMmax, WHTEPIPETUPOBATH MPEICTABICHHBIC JaHHBIC, WCIOJIb30BAaTh JaHHBIC MPH
pelIeHnH 3a1au.

[IpencraBiasaTh HHPOPMAIUIO C TTOMOIIBIO TAOJIHIL, IMHEHHOW U CTOIOYATON TUarpamm.

Harnsnnas reomerpusi.

[IpuBomuT, mTpUMEpPHl OOBEKTOB OKPYXKAIOMIETO MHpa, HUMEIMUX (GopMy H3ydeHHBIX
TreOMETPUUYECKUX TIOCKUX U MPOCTPAHCTBEHHBIX (QUTYD, TPUMEPHI PAaBHBIX U CUMMETPUYHBIX (PUTYP.

N300pakaTh C MOMOIIBIO LUPKYJIS, JTUHEWKH, TPAHCIOPTHPAa HAa HEITMHOBAHHOW M KJIETYATOM
OyMare u3y4eHHBbIC TUNIOCKHE TeOMETpUUecKre GUTYPBl U KOHPUTYpAITUU, CHMMETPUIHBIC (PUTYPHI.

[Tonb30BaThcsl TEOMETPUUECKUMH TOHSATHSAMHU: PAaBEHCTBO (UTYp, CUMMETpPHUS, HCIOIB30BaTh
TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHEH: OCh CUMMETPHUH, LICHTP CUMMETPHH.

Haxoauth BeAMYMHBI YIIIOB U3MEPEHUEM C MOMOINIBIO TPAHCIIOPTUPA, CTPOUTH YIJIbl 3aJaHHOU
BEJIMYMHBI, MOJIH30BAThCS NPU PELICHUH 33/a4 TpaJyCHOW Mepol yrjoB, paclo3HaBaTh Ha yepTexax
OCTPBIH, IPSAMOU, Pa3BEPHYTBIA U TYIIOU YIJIBL.

Bbruncnsate AMMHYy TOMaHOHW, IEPUMETP MHOTOYTOJIbHUKA, [TOJIb30BAThCS €UHUIIAMH U3MEPEHUS
JUTWHBI, BBIPAKATh OJTHU €IUHUIIBI U3MEPEHUS JUIMHBI Yepe3 IPYyTHe.

Haxomuth, ucnonb3yst 4epTExXHbIE MHCTPYMEHTBI, PACCTOSIHHS: MEXAY IBYMS TOUYKAMH, OT
TOYKHU J0 NPSMOM, JJIMHY IIyTH HA KBAJAPATHOU CETKE.

Boruncnsate miomans Guryp, COCTaBIeHHBIX U3 IPSIMOYTOJIbHUKOB, UCIIOJIb30BAaTh pa30ueHe Ha
MpSMOYTOJNIBHUKH, Ha paBHbIE (QUTYPHI, JJAOCTpaWBaHHWE MO MPSIMOYTOJIbHHKA, TIOJH30BATHCS
OCHOBHBIMH €MHUIIAMUA U3MEPEHHUsI TUIOIIAIU, BBIPAXKATh OAHU €AMHMIIBI U3MEPEHUs IO Yepes
IpyTHE.

Pacno3naBate Ha MoOAENsAX W HM300paXEHUAX NHPAMUAY, KOHYC, UWJIMHIApP, HCIOJIb30BATh
TEPMUHOJIOTHIO: BepIInHa, peOpo, rpaHb, OCHOBAHUE, Pa3BEPTKA.

N3o0paxkaTs Ha KJIeT4aTON Oymare mpsiMOYTOJIbHBIN MapajuieIenume].

Beruncnsate 00bEM  TPSIMOYTOJNBHOTO MapajlieNienuiena, KyOa, MOIb30BaThCS OCHOBHBIMU
eIMHULIAMU U3MEPEHUS 00bEMa;

Pemate HecnokHble 3aayd Ha HAXOXIACHUE TEOMETPUUYECKUX BEJIMYMH B MPAKTHYECKUX
CUTYalUsX.

Pabouas mporpamma ydeGHOro Kypca «Anredpa» B 7-9 kiaccax (najiee COOTBETCTBEHHO -
mporpamma y4eOHOTo Kypca «Anredpay, yaeOHbIH Kypc).

[ToscHuTenpHas 3anucka.

Anrebpa sBISETCS OJHHM W3 OIOPHBIX KYpPCOB OCHOBHOTO o00Iero oOpa3oBaHHS: OHa
obOecrieunBaeT HW3y4yeHUE IPYTUX TUCIUIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK W TyMAaHHUTAPHOTO
LUKIJIOB, €€ OCBOCHHME HEOOXOIMMO Jisi MPOJOJDKEHUS 00pa3oBaHHS M B TIOBCETHEBHOM KHU3HU.



Pa3Butre y oOydaromuxcsi HayqHbIX IPEICTaBICHUN O IPOUCX0XKIECHUHU U CYITHOCTH alredpandeckux
abcTpakuui, crocobe OTpaKeHUsT MaTeMaTHYeCKOW HayKoW SIBICHMH W TPOIECCOB B NPUPOAE U
o01iecTBe, POl MAaTEMaTHYECKOTO0 MOICTUPOBAHNUS B HAYYHOM [MO3HAHUU U B MPAKTHUKE CIIOCOOCTBYET
(hOpMUPOBAHHIO HAYYHOTO MHPOBO33PEHHS U KA4ECTB MBINUICHUS, HEOOXOIUMBIX NJIsl aanTalli B
coBpeMeHHOM Itu(dpoBoM obmiecTBe. M3yuenune anredpbl o0ecrieunBaeT pa3BUTHE YMEHHUS HAOII01aTh,
CpaBHHBAaTh, HaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIINUICHHS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBaTH CBOM JEHCTBUS U BBIBOABI, (HOPMYIHPOBATH YTBEPHKACHHUS.
OcBoeHnne Kypca anreOpbl OOECIeunBaeT Pa3BUTHE JIOTHYECKOTO MBIIIICHUS OOY4YaIOlUXCs: OHU
UCIOJIB3YIOT JEAYKTUBHBIE W HMHAYKTUBHBIE pacCyXIeHus, O0oOIIeHHe U KOHKPETHU3AlHIO,
a0ctparupoBanue W aHamoruio. OOydeHue anreOpe mpeanonaraeT 3HAYUTENBHBIA O0BEM
CaMOCTOSITENIbHON JIeSITEIBbHOCTH 00YUaIOMIUXCsl, TO3TOMY CAMOCTOSITETIbHOE PEIICHUE 3a1ay SIBISAETCS
peannzanuei 1esTeIbHOCTHOIO IPUHIIKIIA O0yYEHUSI.

B ctpykType mporpammbl yaeOHOTO Kypca «Anredpa» Ajis OCHOBHOTO 00IIero oopazoBaHUs
OCHOBHOE MECTO 3aHHMAIOT COJAEpXKaTelbHO-METOANYECKUEe JUHUM: «Yucia U BBIYUCICHUS»,
«AnreOpanuecKkrue BBIpOKEHUS», «YpaBHEHUS U HepaBeHCTBa», «DyHkumm». Kaxmas w3 »THX
COJIEPKATEIIbHO-METOANYECKUX JIMHUM pa3BUBAETCAd Ha MPOTHXKEHUM TPEX JIET HM3yuUeHUs Kypca,
B3aMMOJICHCTBYS C JPYTUMH €ro JHHUSAMUA. B Xxome wu3ydeHHuss Y4eOHOTO Kypca OOyJaroliuMcs
MPUXOAUTCS JIOTHUECKU PACCYKIaTh, HUCIIOJIB30BATh TEOPETHUKO-MHOXKECTBEHHBIN SI3bIK. B cBsi3u C
3TUM B TMpOrpaMMmy y4eOHOTO Kypca «Anredpa» BKIIOUYEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
MIpe/ICTaBJICHHbIE BO BCEX OCHOBHBIX pa3jieflax MaTeMaTHYeCKOro 0O0pa30BaHUS U CIIOCOOCTBYIOIIHE
OBIIAJICHUIO OOYYaIOIUMUCS OCHOB YHHBEpPCAJIBLHOTO MareMaTudeckoro si3bika. ComepikareinbHOU U
CTPYKTYpPHOM 0COOEHHOCTHIO Y4eOHOT0 Kypca «Anredpay sBIsieTcs €r0 MHTErPUPOBAHHBIN XapakTep.

Copepxanrie uHUM «YHCTa W BBIYMCICHUS» CIYXKHT OCHOBOW IJIs NambHEHIIEro M3ydeHUs
MaTEMaTHKH, CIOCOOCTBYET Pa3BUTHIO y OOYYAIOUIMXCS JIOTMYECKOTO MBINUICHHS, (OPMUPOBAHUIO
YMEHHS TI0JIb30BaThCS AITOPUTMAMHU, a TAK)KE MPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX
JUIS TIOBCEHEBHOM KM3HU. Pa3BuTHE MOHATHSA O YHCIlie HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS
CBSI3aHO C pAIlMOHATBHBIMA W UPPAIMOHATBHBIMU YHCIaMH, (HOpMHpOBAHUEM MPEACTABICHUN O
NEHCTBUTENLHOM 4YHCIIE. 3aBEpIIEHUE OCBOCHMS YHMCIIOBOM JMHHHM OTHECEHO K CpelHeMy oOlemy
00pa3oBaHMIo.

Conepxanue IByX anreOpanvecKux JMHHUHN - «ANreOpandecKkue BBIPAXEHUS» U «YPpaBHEHUS U
HEPaBEHCTBa» CHOCOOCTBYeT (OPMUPOBAHUIO Yy OOYdYaAIOHIMXCS MaTeMaTHYeCKOro ammaparta,
HEoOXOIUMOro 1 pelIeHUs 3aJad MaTeMaTHKH, CMEXHBIX TMpPEAMETOB U  MPaKTHKO-
OpUEHTUPOBAaHHBIX 3ama4. Ha ypoBHe OCHOBHOTO o00miero oOpa3oBaHus Y4eOHBIM MaTepual
TPYNIHUPYETCS BOKPYT PallMOHAIBHBIX BhIpaKEHUH. Anredpa NEMOHCTPUPYET 3HAYEHHE MAaTeMaTHUKU
KaK S3bIKa ISl TIOCTPOCHUSI MaTEMaTHYEeCKUX MOJIETICH, OMUCaHUs MPOIIECCOB M SBJICHHUHA PeatbHOTO
mupa. B 3amaunm oOydenust anreOpe BXOIAT TakkKe JalbHeWIee pa3BUTHE alTOPUTMHYECKOIO
MBINUICHHS, HEOOXOJAMMOTO, B YACTHOCTH, HJS OCBOCHHUS Kypca HH(POPMATHKH, U OBIIAJCHHE
HaBbIKAMU JEAYKTUBHBIX paccyxaeHuil. IIpeoOpazoBanue CcHMBONBHBIX (HOpM CIOCOOCTBYET
Pa3BUTHIO BOOOPAKEHHsI, CIIOCOOHOCTEH K MaTeMaTHYeCKOMY TBOPUYECTBY.

Conepxanne (QPyHKIIMOHATHHO-TPAPUISCKON JIMHUKM HAIEJICHO Ha TMOJYYCHHE OOYJaroIIMMUCS
3HAHUNW O (YHKIUSAX KaK BaKHEUIIEH MaTeMaTHYeCKONW MONENH /i OMHCAHHS M HMCCIEIOBAHHUS
Pa3HOOOPAa3HBIX MPOIIECCOB M SBICHUNA B TpHUpoje U obmectse. M3ydeHne martepuana criocoOCTByeT
Pa3BUTHUIO Yy OOYyYalOUIMXCS YMEHHs HCIIONB30BATh PA3JIMYHBIC BBIPA3UTENBHBIE CPEACTBA S3BIKA
MaTEeMaTHKUd - CIIOBECHbIe, CHMBOJMYECKHE, Tpaduyeckue, BHOCUT BKJIaJ B (HOpMHUpOBaHHE
MPEJICTABICHHUH O POJIM MATEMATHKHU B Pa3BUTHH LIUBUIIN3ALNN U KYJIbTYPHI.

CormacHo yueOHOMY IIaHy B 7-9 Kiaccax m3y4aeTcsi ydeOHBI Kypc «AnreGpay», KOTOpPBIH
BKITIOUAET CIIEAYIONINE OCHOBHBIC pa3/ielibl cofiepkanust: «Uncna v BRIYHCICHUN», «ANreOpandeckue
BBIpXKEHUS», «YPpaBHEHUS U HEPABEHCTBaY», «DyHKLIUNY.

OOmiee 4uciIO 4YacoB, PEKOMEHAOBAHHBIX JIsi M3Y4YeHHUs ydeOHOro kypca «Amredbpay, - 306
yacoB: B 7 kiacce - 102 gaca (3 gaca B Hezento), B 8 kiacce - 102 yaca (3 yaca B Hezeno), B 9 kitacce -
102 gaca (3 yaca B HeZlemIO).



Conep:xanue o0yueHnusi B 7 Kiacce.

Hucna 1 BBIYUCIICHHUS.

JlpoO6u OOBIKHOBEHHBIC W JECATHYHBIC, MEPEXO0Jl OT OAHOW (OPMBI 3armucu ApoOer K IPYrou.
[lonsTHE palMOHAIBHOIO 4MCIIA, 3alUCh, CPaBHEHHE, YNOPSJOUYMBAHUE pALMOHAIBHBIX YHCEI.
Apudmerndeckue NEUCTBUS C pallUOHATIBLHBIMH YMCIaMu. PereHue 3a1a4 U3 peaabHOM MPaKTHKUA Ha
9acTH, Ha IPOOH.

CreneHnb ¢ HaTypaJbHBIM ITOKa3aTeJIeM: OMpeieleHne, Ipeodpa3oBaHne BhIpAaKEHU Ha OCHOBE
OIpeJIeNIeHus], 3aUCh 00NbINX unceln. [IporeHTsl, 3anuch NPOLEHTOB B BUJE APoOU U IpoOH B BHUJE
MPOLIEHTOB. Tpy OCHOBHBIE 33/1a4M Ha MPOLEHTHI, pEICHUE 3a]a4 U3 PEAIbHON ITPAKTHUKH.

[IpuMeHeHne NpU3HAKOB ACIUMOCTH, Pa3I0KEHUE HA MHOXKUTEIN HATYPAIbHBIX YHCEIL.

PeasibHbIe 3aBUCUMOCTH, B TOM YHUCIIE TIpsSMasi 1 0OpaTHasi MpONOPLUOHAIBHOCTH.

Anrebpanyeckue BbIpaKEHHUS.

IlepeMeHHBIE, 4YHCIOBOE 3HAYEHUE BBIPAXKEHUS C IIEPEMEHHOU. JlomycTuMble 3HAYEHUS
nepeMmeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXAY BEIMYMHAMHU B Bue Gopmyibl. Boruncnenus mo
¢dopmynam. [IpeobpazoBanrue OYKBEHHBIX BBIPaKEHUH, TOXKIECTBEHHO paBHBbIC BBIPA)XXKEHUS, MPaBUIIA
peoOpa3oBaHus CyMM U TMPOU3BEICHHI, MpaBuia PACKPHITHS CKOOOK M MPUBEIEHUS IMOJ0OHBIX
cllaraeMblX.

CBolicTBa CTENEHU C HATYpPaJIbHBIM MOKA3aTEIEM.

Opnowienbsl M MHorowieHbl. CreneHb MHoOrowieHa. Cio)KeHuE, BBIUMTAHUE, YMHOXKEHUE
MHOTrouwieHOB. DopMyIibl COKpaIIEHHOTO YMHOXEHHUA: KBAaIpaT CyMMBI U KBaapat pasHocth. ®opmyna
pa3HOCTH KBaapaToB. Pa3iioskeHrne MHOTOUJI€HOB HA MHOKUTEIIH.

YpaBHEHUs 1 HEPABEHCTBA.

VYpaBHeHHe, KOpEHb YypaBHEHHWs, INpaBWiIa MNpeoOpa3oBaHUs YpaBHEHHS, DPABHOCHIBHOCTD
YpaBHEHU.

JIuHeliHOe ypaBHEHHE C OJHOM NEPEMEHHOM, YHMCIIO KOPHEW JMHEHHOIO YPaBHEHHUs, PEIICHUE
JIMHENHBIX ypaBHEHMI. CocCTaBJIE€HHUE YpPAaBHEHHH 10 YCIOBHIO 3a7ayu. PenieHne TEKCTOBBIX 3ajay C
IIOMOILBIO YPAaBHEHU.

JluneliHoe ypaBHeHWE ¢ JABYMsl TepeMeHHbIMH U ero rpaduk. Cucrema NIBYX JTHHEWHBIX
yYpaBHEHHH ¢ ABYMS IepeMeHHbIMU. Perienue cucreM ypaBHeHHUI criocoOoM noacTaHoBKu. [Ipumepsr
pelIeHusl TEKCTOBBIX 3a7a4 ¢ TOMOILBIO CUCTEM YPaBHEHUM.

OyHKIUN.

Koopaunara touku Ha npsimoil. UucnoBble MpOMEXYTKU. PaccTosiHue MeXIy ABYMSI TOUKAMH
KOOPAMHATHOU IIPSIMOM.

[IpssmoyronpHas cuctema koopaunar, ocu Ox m Oy. Abcmucca W opAwHATa TOYKH Ha
KOOpAMHATHOH mtockocTH. [IpumMeps! rpadukos, 3agaHHbIX Gopmynamu. YTeHue rpaduKkoB peatbHbIX
3aBucuMocTtel. [lonstue pynknuu. ['paduk dyakmuu. CoiicTBa

¢bynkuuid. Jluneitnas ¢pynkuus, e€ rpapuk. I'padux Gynkmun ¥ ~ Ix!. I'paduueckoe pemienue
JINHEHHBIX YPABHEHUW U CUCTEM JIMHEUHBIX YpaBHEHUH.

Conep:xanue 00yuyenus B 8 Kiacce.

Uucna v BBIYUCIICHUS.

KBagpatuelii kopeHb wu3 uyucna. llonstue 00 wuppanvoHasbHOM uyuche. JlecATHUHBIE
NpUOMKEHNUS HMppalMOHAIBbHBIX uucesl. CBolcTBa apu(METHUECKUX KBaJpaTHBIX KOpHEH U HX
IpUMEHEHHE K IPeoOpa30BaHUIO YMCIOBBIX BHIPAXEHUN U BHIYUCICHUSAM. [leiicTBUTENbHBIC YHCIIA.

CreneHb ¢ 1enbIM MokaszaTesneM U €€ cBoiicTBa. CTaHIapTHAs 3aMKCh YUCIIA.

AnrebpanuecKue BHIPAXKCHHUS.

KBagparHslil TpEXUiEH, pa3ioKeHUE KBAIPATHOTO TPEXWICHA HA MHOXKHUTEIH.

Anrebpanueckas 1po0s. OCHOBHOE CBOWCTBO anredpamdeckoil npoou. CrnokeHue, BEIYUTAHUE,
YMHOXXCHHE, JIeJICHUE anre0pandeckux apooeid. ParonanbHble BRIpaKEHUS U UX TIpeoOpa3oBaHue.

VYpaBHEHHUs U HEPABEHCTBA.

KBagparnoe ypaBHeHue, popMyiia kopHeld KBaapaTHOTo ypaBHeHUs. Teopema Buera. Pemenue
YpaBHEHHMH, CBOAALIMXCS K JIMHEHHBIM M KBaapaTHbIM. [Ipocreifmme apoOHO-palmoHaNIbHbIE
YpaBHEHHS.



I'padmueckas uHTeprnpeTanusi ypaBHEHUH C JABYMS IEpEMEHHbIMU M CHCTEM JIMHEHHBIX
YPAaBHEHUN C ABYyMs IEepeMEHHBbIMH. [IpuMephl peleHns CHUCTeM HEIMHEWHBIX YPaBHEHHUM C JIBYyMs
MIEPEMEHHBIMHU.

Perienue TeKCTOBBIX 3aau alreOpandeckuM CriocoOOM.

UucnoBble HEpABEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OHON mepeMeHHOW. PaBHOCHMIBHOCTH
HepaBeHCTB. JIMHelHbIe HEpaBEHCTBA ¢ OIHOM nepeMeHHONW. CHCTEeMBbl IMHEHHBIX HEPABEHCTB C OJJHOM
MePEMEHHOM.

OyHKIUN.

[Tonstue ¢dynkmuu. OOJacTh ONpeNeNIeHUS W MHOXECTBO 3HaueHWW GyHKIuH. CrocoOsl
3aanus QyHKIIAM.

I'padpux pyaxnun. Urenue cBoiicTB (yHkImMH 1o e€ rpaduky. [Ipumepsl rpaduxoB QpyHKIHiA,
OTPaXKAKOIINX PEATbHBIE TPOLIECCHI.

OyHKIUH, OMHUCHIBAIONIUE MPSIMYIO B 0OpaTHYIO MPONIOPLUUOHATbHbIE 3aBUCUMOCTH,

ux rpadpuku. Oynkmum y = x2, y = x3, y ='&, y=[x|. 'paduueckoe pemieHne ypaBHEHUU H
CUCTEM ypaBHECHUM.

Conep:xanue o0yuenusi B 9 kiacce.

Hucna 1 BBIYUCIICHHUS.

PanmonaneHble yncna, uppaloHaIbHbIe YUCIA, KOHEYHbIE U OECKOHEUHbIE JECITHYHbIE APOOU.
MHOXecTBO JIeHICTBUTENBHBIX YHCEI, AEHCTBUTEIbHBIC YUCIIa KaK OECKOHEUHBIE JECATUYHbIE TPOOH.
B3anMHO 0/1HO3Ha4YHOE COOTBETCTBUE MEXKAY MHOKECTBOM JIEUCTBUTENBHBIX YUCEN U KOOPAUHATHOU
IIPSIMOM.

CpaBHEHME NEUCTBUTEIBHBIX YHCEIl, apu(METHUECKHUE IEHCTBHS C ICHCTBUTEIILHBIMUA YUCITAMH.

PazMepsl 00bEKTOB OKPYXKAIOLIETO MUPA, JITUTEILHOCTh MPOLIECCOB B OKPYKAIOIIEM MHPE.

[TpubnmxEéHHOE 3HAUeHHE BEITUYUHBI, TOYHOCTh Npubmkenus. Okpyrienue uncen. [Ipukunka
U OLIEHKA pe3yJIbTaTOB BBIUYMCIICHUH.

YpaBHEHUs 1 HEPABEHCTBA.

JIunelinoe ypaBHeHue. PelieHre ypaBHEHUN, CBOASAIIMXCS K JIMHEMHBIM.

KBanpatHoe ypaBHeHue. Pemienue ypaBHEHME, CBOASIIMXCSA K KBaJpaTHbIM. bukBagpaTHoe
ypaBHeHue. llpumepsl pemeHuss ypaBHEHMM TpeTbed M UYETBEPTOM CTEIEHEHW pAa3jIoKEHHEM Ha
MHOXUTENH.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHUH. Perienue TeKCTOBBIX 3agad aureOpandecKuM
METO/IOM.

VYpaBHeHHE ¢ ABYMS IEpEMEHHBIMH U €ro rpaduk. Perenne cucreM IByX JTMHEHHBIX YpaBHEHHM
C IByMsl NIEpeMEHHBIMU. PelieHne cucrteM ABYyX ypaBHEHUH, OJTHO M3 KOTOPBIX JIMHEHHOE, a IPYroe -
BTOpO# cTenenu. ['paduueckas HHTEpIPETalus CUCTEMBl YPaBHEHUH C IBYMS TIEpEMEHHBIMH.

Pemenne TekCTOBBIX 33714 alNTreOpandecKuM CIIOCOOOM.

UucoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENMHBIX HEPABEHCTB C OJHOM TIepeMEHHOW. PeleHne cucrteM JIMHEHHBIX
HEpaBEHCTB C OJHOM mnepeMeHHOM. KBaapaTHble HepaBeHcTBa. ['paduueckas HHTEpHpeTanus
HEPABEHCTB U CHCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

QyHKIUN.

KBagparnunas ¢ynkius, e€ rpaduk u cBorictsa. [lapabosia, kKoopAMHATEI BEPITUHBI TapadOJIbI,
0Chb CUMMETpPHUHU TTapaboIbI.

~y=£x,y=&x+ b, y=y=x3,y= VX, y = [X|

byHKIMH: X

Uucnoble OCIEI0BATENBHOCTH U IIPOTPECCUMN.

[lonsiTue YMCIOBOM TMOCIEIOBATENBHOCTH. 3aJlaHU€ MOCIEAOBATEIbBHOCTA PEKYPPEHTHOM
dhopmymoit u GopMyIoN U-TO YICHA.

Apudmerndeckass U reomerpudeckas mnporpeccuud. @opMynsl U-ro wieHa apuPMETHYECKON U
F€OMETPUYECKON MPOrPECCHid, CYMMBI MIEPBBIX I YJICHOB.

N300pakeHre 4ICHOB apu(METHUECKOW M TI'eOMETPUYECKOM TMpPOrpeccHil TOoYKamMHu Ha
KOOPJMHATHOM MIIOCKOCTH. JINHEHHBIA U SKCITOHEHIIMAIBHBIN POCT. CI0KHBIE MPOLICHTHI.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS ITPOrPaMMbI YIeOHOTO Kypca «Anredpay.

[IpenmMeTHBIE pe3yabTaThl OCBOCHHUS MTPOrpaMMbl y4eOHOTO Kypca K KOHIly 00y4eHus B 7 Kiacce.



Uucna v BBIYUCIICHMUS.

BeimonHATh, coueTas yCTHbIE M IHUCHbMEHHbIE NPUEMBI, apUpMETHYeCKHe ACUCTBUS C
palnMoOHAIbHBIMU YUCIIAMH.

HaxonuTp 3Hau€HMs YMCIOBBIX BBIPAKEHUH, IPUMEHATH pa3HO0Opa3HbIe CIIOCOObI

U IpUEMBI BBIUMCIIEHUS 3HAYEHUI JIPOOHBIX BBIPAXKEHUH, COAEPKAIIUX OOBIKHOBEHHBIE H
JeCATUYHbIE Ipo0u.

[TepexoauTh OT OAHOM (GOPMBI 3aMMKCH YHCEI K APYyroi (Mpeodpa3oBbIBaTh ACCATUIHYIO APOOH B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECITUYHYIO, B YaCTHOCTH B OECKOHEUHYIO AECATUYHYIO IPOOD).

CpaBHMBATh M YIOPSIOUYMBATh PallMOHAIBHBIC YNCIIA.

OKpyrasTh 4yncia.

BbIMONHATE NPUKUAKY M OIEHKY pe3yiabTaTa BBIYUCICHHM, OLEHKY 3HAYCHHUH YHCIIOBBIX
BbIpa)XK€HUI. BBINONHATE AEHCTBUS CO CTENEHSIMU C HATypaJIbHBIMU TIOKA3aTEISIMH.

[TpuMeHATH MPU3HAKH IEIMMOCTH, Pa3I0KEHUE Ha MHOKUTEIN HATYPaIbHbBIX YHCEIL.

Pemate NpakTUKO-OPMEHTUPOBAHHBIE 33JayM, CBS3aHHBIE C OTHOILIEHUEM BEJIMYUH,
MPONOPIMOHATIBHOCTBIO BEJMYMH, MPOLEHTAMHU, WHTEPIPETUPOBATh PE3YyIbTaThl PELICHUs 3aaady C
y4€TOM OIpaHUYEHUI, CBA3aHHBIX CO CBOMCTBAMHU PacCMaTpUBAEMbIX O0BEKTOB.

AnrebpanuecKue BHIPAKCHHUS.

Hcnonb30BaTe anredpandeckyr0 TEPMUHOJOTHI0 M CHUMBOJMKY, NPUMEHATh €€ B Ipolecce
OCBOCHHUSA y4eOHOro MaTepuaia.

HaxonnuTs 3HaueHust OyKBEHHBIX BBIPa)KEHUH MTPH 3aJaHHBIX 3HAYEHUSAX [IEPEMECHHBIX.

BeimonHATe mpeoOpa3oBaHMs LENOT0 BBIPAXKEHHS B MHOTOWIEH IPHBEICHHEM MOJ00HBIX
CJIaraeMblIX, paCKpbITHEM CKOOOK.

BbIMONHATE YMHOKEHHE OJHOWIEHA HA MHOTOWIEH W MHOTOWIEHA HA MHOTOYIEH, IPUMEHSThH
(bopMyIbI KBaipaTa CyMMBI U KBajjpaTa pa3HOCTH.

OcCyIiecTBIATh pa3okKEeHHEe MHOTOYJICHOB Ha MHOXXUTENIU C TIOMOIIbIO BHIHECEHUS 3a CKOOKHU
00I11€r0 MHOXKUTEIS, TPYIIIUPOBKHU CJIaraeMbIX, IPUMEHEHUsI (HOPMYIT COKpPAILIEHHOTO YMHOXKEHHUS.

[TpumeHsATH MpeoOpa3oBaHUsI MHOTOYICHOB Il PELICHUS Pa3IMYHBIX 3a/a4 U3 MAaTEMaTHKH,
CMEXHBIX ITPEIMETOB, U3 pEaIbHON IPAKTUKU.

Hcnonb30BaTh CBOWCTBA CTENEHEH ¢ HATypalbHBIMHM TOKa3aTesIMH IS MPeoOpazoBaHUS
BBIPAYKECHHUIA.

YpaBHEHHUs U HEPABEHCTBA.

Pemiate nuHEiHBIE ypaBHEHUS C OIHOM MEPEMEHHOM, MPHUMEHSAsS MpaBHiIa Iepexoaa OT
MCXO/IHOTO YPAaBHEHHS K PaBHOCHIIBHOMY eMy. [IpoBepATS, sIBIIS€TCS T YUCIO0 KOPHEM YPaBHEHUSI.

[TpuMensTh rpaduyeckre METOAbI NP PEILICHUH JTUHEHHBIX YPAaBHEHUH U UX CHCTEM.

[TonGuparh mpuMepsl Map YHUCEN, SBISIOUIMXCS PEHICHUEM JMHEWHOTO YpaBHEHHS C IBYMs
NEPEMEHHBIMH.

CTpouTh B KOOPAWHATHOM TIOCKOCTH Tpa(UK JMHEHHOTO YpaBHEHHS C JBYMs IIEpEMEHHBIMH,
HOJIB3YsICh T'paMKOM, IPUBOANUTE IPUMEPHI PELIEHUS YPaBHEHHUS.

Pemate cuctempl [BYX JMHEHHBIX YypaBHEHUH C JABYMS IE€PEMEHHBIMH, B TOM YHCIE
rpaguIeCKy.

CocTtaBisiTh U pemarh JUHEHHOE ypaBHEHHE WM CUCTEMY JIMHEHHBIX YpaBHEHHH 1O YCIOBHUIO
3aJjauu, UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJYyYEHHBIN pe3ysbTar.

OyHKIUN.

N3o0pakaTh Ha KOOPAMHATHOM TPSIMOM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM KOOPJAHHATAM,
Jy4H, OTPE3KH, UHTEPBAJIbI, 3alUCHIBATH YHCIOBBIE IPOMEKYTKH Ha aIreOpandecKkoM s3bIKe.

OTMeyaTh B KOOPJMHATHOW IUIOCKOCTH TOYKHM IO 33JaHHBIM KOOPAMHATaM, CTPOUTh rpaduku
TUHEUHBIX QyHKIU. CTpouTh rpaduk GyHKINH y = [X|.

OnuceiBaTh C MOMOILIBIO (DYHKIMI M3BECTHBIE 3aBUCUMOCTH MEXIY BEJIMYMHAMHU: CKOPOCTb,
BpeMsl, pacCTOSIHUE, [IeHa, KOJIMYECTBO, CTOUMOCTb, TPOU3BOAUTEILHOCTD, BpeMsi, 00BEM padoThI.

HaxonuTs 3HaueHue (pyHKIMK 1O 3HAYEHUIO €€ apryMeHTa.

[TonumaTs rpaduueckuii crmocod MpencTaBieHUs M aHanM3a HHGOPMAIMH, W3BIEKaTh H
MHTEPIPETUPOBATH HHPOPMALIUIO U3 TPAPUKOB peaIbHBIX MIPOLECCOB U 3aBUCUMOCTEH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS MIPOTPaMMbl yUeOHOTO Kypca K KOHITy 00y4eHHs B 8 Kilacce.

Uucna v BBIYUCIICHMUS.



Hcnons30BaTh HavyalbHbIE MPEJICTABICHUS O MHOXECTBE JEHCTBUTENBHBIX YHCEN IS
CpaBHEHHMsI, OKpPYIJICHHS U BBIYMCICHHMH, H300paxarh JACHCTBUTENbHBIC YHCIA TOYKAMH Ha
KOOPJMHATHOUN MPSIMOM.

[TpuMeHATh MOHATHE apU(PMETHYECKOTO KBAJPAaTHOTO KOPHS, HAXOAMTH KBAJpaTHBIC KOPHH,
UCIONIb3YS TPU  HEOOXOIMMOCTH  KalbKYJSITOP, BBIMOJIHATE MPEeoOpa3oBaHUs  BBIPAXKEHUIA,
coJiepKallMX KBaJgPAaTHbIC KOPHU, UCIIOJIb3Yys CBOMCTBA KOPHEM.

Hcnonb3oBath 3anucu OOJIBIIMX M MaJBIX YHCET C MOMOUIBIO AECSITHUUHBIX APOoOel U cTerneHen
yucna 10.

Anrebpanyeckue BhIpaKEHHUS.

[IpuMeHsTh TOHATHE CTENEHU C LENbIM [TOKa3aTeleM, BBIIOJIHATh MPeoOpa3oBaHusl BbIpaXKEeHHUI,
COJIEpIKaIMX CTENEHM C LENIBIM IIOKa3aTEIIEM.

BbInonHATE TOXKAECTBEHHBIE MpeoOpa3oBaHMsl PallMOHAIBHBIX BhIPAKEHHM Ha OCHOBE IPAaBUII
JEHCTBUI HaJl MHOTOYWICHAMH U aJIreOpanvdecKiuMHU IPOOSMHU.

PacknanpiBaTh KBagpaTHBINA TPEXUIEH HA MHOKUTEIH.

[TpumensITh TIpeoOpa3oBaHUsl BHIPAKEHUH s PEIICHUS Pa3TUYHBIX 33/7a4 U3 MaTeMaTHKH,
CMEXHBIX ITPEAMETOB, U3 PEATbHON IPAKTUKH.

VYpaBHEHHUs U HEPABEHCTBA.

Pemrate nuHelHbIE, KBaJpaTHBIE YPAaBHEHUS U PAallMOHAIbHBIE YPABHEHHMSI, CBOISAILINAECS K HUM,
CHCTEMBI JIByX YPAaBHEHHH C JBYMs IEPEMEHHBIMHU.

[IpoBoauTh mpocTEWIlIMEe HCCIENOBAaHUA YpPaBHEHUHW M CUCTEM YpaBHEHWH, B TOM 4YHUCIE C
NPUMEHEHHEM TpapHUuecKuX MpeCTaBIeHUN (yCTaHaBIMBAThb, UMEET JIM YPAaBHEHUE WIIM CUCTEMa
YpaBHEHUI peIlIeHus], €ClI UMEET, TO CKOJIbKO, U ITpoYee).

[lepexoauTh OT croBecHON (HOPMYITHUPOBKHU 33a7auu K €€ anreOpanyeckod MOJIENU C MOMOILBIO
COCTABJICHUS YPABHEHUS WJIM CUCTEMBI YPABHEHHI, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4M MOJIYYEHHBIN pe3yJbTar.

[IpuMeHATh CBOMCTBAa YHUCIOBBIX HEPABEHCTB /I CPAaBHEHMS, OLICHKH, peIlaTh JIMHEHHBIE
HEPaBEHCTBA C OJIHOM MEPEeMEHHOW U MX CHUCTEMBI, 1aBaTh IpaUUEcKyi0 MIUTIOCTPALMIO MHOXKECTBA
pelIeHU HEpaBEHCTBA, CUCTEMBI HEPABEHCTB.

OyHKIUN.

[lonumarh ¥ HMCMONB30BaTh (PYHKIMOHAIbHBIE MOHSTHUS M SI3bIK (TEPMHUHBL, CHUMBOJIHMYECKHE
0003HAaYeHM), ONMPEACATh 3HAaueHHEe (YHKIMH IO 3HAYCHHUIO apryMEHTa, ONpEIeNsiTh CBOMCTBA
¢byakumm o e€ rpaduky.

Ctpouts rpaduku 3eMEeHTapHbIX (YHKINN BUA:

V=V=x2,y=x3,y=V =|%]|

X, OITUCHIBATh CBOMCTBA YUCIOBOM QyHKIHMH 110 €€ TpaduKy.

[IpenmMeTHBIE pe3yabTaThl OCBOCHHUS MTPOrpaMMbl y4eOHOTO Kypca K KOHIly 00y4eHus B 9 kiacce.

Hucna 1 BBIYUCIICHHUS.

CpaBHMBATh U yNOPSA0YNBATH PALIMOHAIBHBIE U HPPALMOHAIBHBIC YHCIIA.

BeimonHATe apudmernyeckue IEHCTBHS C PALMOHAJIBHBIMH YHMCIAMH, COYeTas YCTHBIE W
MTACbMEHHBIE PUEMBI, BBITTOIHATH BEIYMCIICHHS C UPPALMOHAIIBHBIMUA YU CIIAMM.

HaxomuTh 3HaueHMs CTENEHEW € LENbIMU IOKa3aTeNssMU M KOPHEW, BBIUMCISATH 3HAUY€HUs
YHUCJIOBBIX BBIPAXKEHUN.

OKpyrasaTh ACHUCTBUTEIbHBIE YHCIA, BBIMOJIHATH MPUKUIKY pE3yJbTaTa BBIYMUCICHUM, OLEHKY
YHUCJIOBBIX BBIPAKEHUN.

YpaBHEHHUs U HEPABEHCTBA.

Pemrate ynMHelHBIE M KBaJpaTHBIE YpABHEHUS, YPaBHEHHUs, CBOJSIIMECS K HUM, MPOCTEHIINE
IpoOHO-pallMOHATIBHBIC YPAaBHEHHUSL.

Pemate cuctempl ABYX JIMHEWHBIX YpaBHEHUM C JBYMsI NEPEMEHHBIMH M CHCTEMBI ABYX
YPaBHEHUI, B KOTOPBIX OJJHO YPABHEHUE HE SIBIISIETCS JTMHEHHBIM.

Pemarp TekcTOBBIE 3a7aun anredpandeckuM CIOcOOOM C MOMOIIbIO COCTaBJICHUS ypaBHEHUS
WM CUCTEMBI IBYX YPAaBHEHUH C IBYMS IIEPEMEHHBIMH.

[IpoBoauTh mNpoCTEWIlIME HCCIENOBAaHUA YpPaBHEHUHW M CUCTEM YpaBHEHWH, B TOM 4YHUCIE C
NPUMEHEHHEM TpaHuuecKuX MpeCTaBIeHUN (yCTaHaBIMBATh, UMEET JIM YPABHEHHE WIIM CUCTEMa
YpaBHEHUI peIlIeHus], €ClId UMEET, TO CKOJIbKO, U ITpoYee).



Pemarp nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, N300paXkaTh PElICHUE HEPaBEHCTB
Ha YMCJIOBOM IIPSIMOM, 3aIIUCHIBATh PEILICHUE C TIOMOILBI CUMBOJIOB.

Pemarb cuctembl JMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOLINE KBaJpaTHOE
HEPaBEHCTBO, HM300pa)kaTb pELICHHE CHUCTEMBbl HEPAaBEHCTB Ha YHCJIOBOM MpsMOH, 3amMChIBaTh
pellIeHre ¢ TOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PELIEHUH Pa3IMUHBIX 3a7ad.

OyHKIUH.

Pacnio3HaBaTh (QYHKIMH H3Y4eHHBIX BHJOB. I[loka3bpiBaTh CXEMAaTHYECKH DPACIOJOXKEHHE Ha
KOOPJAMHATHOU TUIOCKOCTU TpadukoB GyHKIMM Bujga: y =y =4x + b,y=py=ax2 +bx + ¢, y=x2
y="7y=|X| B 3aBUCUMOCTH OT 3Haue€HU! KOA()PHUIIMEHTOB, ONMUCHIBATH CBOWCTBA (PYHKITUH.

Crtpouts 1 m300pakaTh CXeMaTHUECKU IPaUKu KBaAPATHUHBIX (YHKIIHIA, OMUCHIBATH CBOKWCTBA
KBaJPAaTUYHBIX (QYHKIIUN TIO BX TpaduKam.

Pacno3naBate kBajpaTHuHyi0 (YHKIUIO 1O (opmyre, MPUBOAUTH MPUMEPHI KBaJIpPaTHUHBIX
GyHKIMA U3 peaTbHON KU3HU, (PU3UKH, TEOMETPHH.

YucnoBble OCIEA0BATENBHOCTH U IIPOTPECCHH.

Pacno3znaBath apu(MeTHUECKyl0 W TE€OMETPHYECKYI0 IPOTPEecCHH MpHU pa3HBIX crocodax
3aJlaHusl.

BbInONMHATE BBIYMCIEHUS C HCIOJB30BaHMEM (QOpPMYT N-ro 4jieHa apuPMEeTHUecKod u
F€OMETPUYECKON ITPOrPECCUi, CYMMBI IIEPBBIX I1 YWICHOB.

N3006paxaTh 4ieHbl MOCIEI0BATEIBHOCTH TOYKAMHU Ha KOOPIMHATHON TIIOCKOCTH.

Pemarp 3amaum, CBA3aHHBIE C YMCIOBBIMHU I1OCIENOBATEIBHOCTSIMM, B TOM UHUCIE 3aJauyd U3
peanbHOM XU3HU (C UCTIOIB30BaHUEM KAIIBKYJISATOPA, TU(PPOBBIX TEXHOJIOTHH).

Pabouas mporpamma yueOHOro kypca «l'eomerpusi» B 7-9 kiaccax (llanee COOTBETCTBEHHO -
nmporpamma yaeOHoro kypca «I'eomeTpusi», yaeOHBII Kypc).

[ToscHuTenpHas 3anucka.

['eomeTpus Kak OJUH W3 OCHOBHBIX Pa3JesiOB IIKOJIbHON MaTEMAaTUKH, UMEIOIINI CBOEH 1LIEIbIO
o0ecreYnTh W3Y4E€HUE CBOMCTB M pa3MepoB (UIyp, MX OTHOLICHHH W B3aWMHOE DPACIOJIOKEHHE,
OMMpAETCsl Ha JIOTUYECKYIO, J0Ka3aTeabHYyI0 JIMHUIO. L[eHHOCTh M3yueHusi reoMeTpUHM Ha YPOBHE
OCHOBHOTO 0011ero oOpa30BaHUS 3aKIIOYaeTcs B TOM, YTO OOYYAlOIIMUCS YYUTCS IPOBOAUTH
JIOKa3aTeNbHbIE PACCYXKJCHHUS, CTPOUTH JIOTMUECKHE YMO3aKIIOYEHMs, JOKa3blBaTh HCTUHHBIE
YTBEPXKICHUS U CTPOUTHb KOHTPHPHUMEPHI K JIOXKHBIM, MPOBOJUTH PACCYKICHHUS «OT MPOTHUBHOTO»,
OTJIMYATh CBOICTBA OT MPU3HAKOB, (HOPMYIHPOBATH OOPATHBIE YTBEPHKACHHUS.

Ilenbro U3yyeHus: TEOMETPUN SBISETCS UCIIOJIB30BAHNE €€ KaK MHCTPYMEHTA IIPU PEIICHUU KaK
MaTEeMaTHYeCKHUX, TaK U MPAKTUYECKUX 3aJ]lady, BCTpPEUAlOUIMXca B peanbHOU >ku3HH. OOydarommiics
TOJDKEH HAYYUTHCS ONPEACATh TE€OMETPUIECKYIO (DUTYPY, OIUCHIBATH CIOBAMH YEPTEX WIIM PUCYHOK,
HaWTH IUIOIIAb 3€MEJIBHOTO y4YacTKa, pacCUUTaTh HEOOXOJUMYIO JUIMHY OINTOBOJIOKOHHOTO KaOelns
wi TpedyeMble pa3Mmepsl rapaxa Juist apTomoomis. Ilpu pemenun 3amad npakTHUECKOTO XapakTepa
oOyyaroluicss Y4YUTCS CTPOUTh MaTeMaTUYeCKHe MOJIENH peallbHbIX KU3HEHHBIX CHUTYyalluil,
MPOBOJIUTH BHIYUCIICHUS U OLICHUBATh MOJIYYCHHBIA PE3YNbTaT.

Baxxno momuépkuBaTh CBA3M T€OMETPUHM C IPYTMMH y4EOHBIMHU INpEeAMETaMu, MOTHBUPOBATH
UCIOJIb30BATh ONPEACTICHUS TeOMETPUYECKHX (UTYyp M TOHATHH, JEMOHCTPUPOBATH MPHUMEHEHHE
MOJIYYEHHBIX YMEHHH B (pU3MKe U TeXHHKE. DTU CBA3M Haubosee sipKo BUIHBI B TeMax «BeKkTopb»,
«Tpuronomerpuyeckre COOTHOIIEHU», «Metoxa koopauHat» u «Teopema ITudaropay.

VYuebnsii kypc «l'eomeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIC pa3/ielibl COJCPKAHUS:
«["eomerpuueckue (GUrypsl U UX CBOWMCTBay», «l3MepeHne reoMeTpruuecKux BEIUYHH», «JleKapTOBbI
KOOpPJMHATHI Ha IIIOCKOCTNY, «BekTopbl», «/[Brkenus miockoct», «[IpeodpasoBanus mogoousy».

OO1m1ee 4uciioO 4acoB, PEKOMEHIOBaHHBIX ISl U3y4deHHs yueOHoro kypca «I'eometpusi», - 204
yaca: B 7 Ky1acce - 68 gacoB (2 yaca B Heleno), B 8 kiiacce - 68 yacoB (2 yaca B Helen0), B 9 kiacce -
68 yacoB (2 yaca B HEJIEIIO).

Conep:xanue o0yueHnusi B 7 Kiacce.

Havanbuele mnonsaTus reomerpuu. Touka, mnpsmas, OTpPe30K, ayd. Yroiad. Buasl yrios.
Beptukanbabie 1 cMexHbIe yIibl. buccektpuca yria. JlIomanasi, MHOroyroiasHuK. I[lapamnenbHoOCTs U
MEePIEHIUKYISIPHOCTD MPSMBIX.



Cummetpuunbie Gurypsl. OCHOBHBIE CBOWCTBAa OCEBOM CHMMeETpuU. [Ipumepbl cuMMmeTpuu B
OKpY’KaIOIllEM MHUPE.

OCHOBHBIE TOCTPOEHHS C MOMOIIBIO IUPKYIS W JIMHEHKU. TpeyroiabHuK. BeicoTa, menuana,
OmccekTpuca, X CBOMCTBA.

PaBHOOEIpEHHBIN 1 PABHOCTOPOHHUN TPEYroJbHUKU. HepaBeHCTBO TpeyrojbHHKA.

CBoiicTBa U MPU3HAKKN PaBHOOEIPEHHOTO TpeyroibHuKa. [Ipu3Haku paBeHCTBA TPEYTOILHUKOB.

CgoiicTBa M MPU3HAKK MapauIebHBIX MpsAMBIX. CymMMa YyrioB TpeyrojibHHUKA. BHENIHuEe yribl
TPEYroJIbHUKA.

[IpsamoyronbHbIi  TpeyrojibHUK. (CBOMCTBO MEAUAHbl MPSIMOYTOJBHOTO  TPEYrOJbHHUKA,
MPOBEIEHHON K runoteHy3e. [Ipu3Haku paBeHCTBA NPSIMOYTOIbHBIX TPEYTOJIbHUKOB. [IpsIMOYTrOnbHBIN
TPEYTrOJbHUK C yIriioM B 30°.

HepaBeHcTBa B reomeTpuu: HEpPaBEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O JJIMHE JIOMAaHOM,
Teopema o 0oJbIeM yriie v 0oJbleii cTopoHe TpeyroiabHUKa. [leprneHauKynsap U HaKJIOHHAs.

I'eomerprueckoe mecto Touek. buccekrpuca yria U CepeIlMHHbBINA NEPIEHANKYIISIP K OTPE3KY Kak
Tre€OMETPUUYECKNE MECTA TOUEK.

OKpyYy’XKHOCTh U KpPYT, XOp/la U AUAMETpP, UX CBOMCTBA. B3anMHOE pacronoXeHue OKPYKHOCTH U
npsimoii. KacarenbHast u cekymas K OKpy>KHOCTU. OKpYXHOCTb, BIIMCAaHHAas B yroi. Brucannas u
ONMMCaHHasl OKPYKHOCTHU TPEYTrOJbHHUKA.

Conep:xanue o0y4yenus B 8 Kiacce.

UeteipéxyronpHuku. I[lapamnenorpamMMm, ero mnpu3Haku U cBoilcTBa. YacTHele chydau
napajuieiorpaMMoB  (TIpSIMOYTONBHUK, pPOMO, KBaJapar), WX TMPU3HAKH W CBOWCTBA. Tpamemws,
paBHOOOKas Tparnenus, e€ cBoicTBa U npu3Haku. [IpsmoyronbHas Tpanenus.

Meron ynBoenus Mmenuassl. llenTpanbHas cummerpusa. Teopema @asieca u Teopema o
MIPONOPLHOHAIBHBIX OTPE3KaX.

Cpennue TMHUM TPEyrojbHUKa U Tpaneuuu. LleHTp macc TpeyrojabHuKa.

[Togobue TtpeyroapHukoB, Kodhdumuent momaodus. I[lpu3Hakum mOAOOMS TPEYrOJHLHUKOB.
[Tpumenenne mogooust P PEIICHUH MPAKTUIESCKUX 3a7ad.

CpoiicTBa Tmiomanel reomeTpuueckux ¢uryp. Dopmynbl IS TUIOMATUM TPEYTrOJbHHUKA,
napasesnorpaMma, pom6a u tpamnenuu. OTHOIIEHUE MJIOMIAAeH MOT0OHBIX QUTryp.

Brruncnenue miuomiazei TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaToil Oymare.

Teopema IIudaropa. Ilpumenenne Teopems [Tudaropa npu pemeHun NpaKTHUYECKUX 3a/au.

CuHyC, KOCHHYC, TaHI€HC OCTPOro YyIjla MpPSAMOYTOJIbHOTO TpeyroibHUKa. (OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkuuu yriaos B 30°, 45° u 60°.

Brniucannbie U LEHTpalibHBIE YTJIbI, YTOJ MEXIY KacaTeIbHOW U XOpJIOM. YTIIbI MEXAY XOpJIaMHU
U CeKyllUMH. BrucaHHble M ONHCAHHBIE YETHIPEXYTONbHUKH. B3auMHOE pacmnojiokeHHe ABYX
okpykHoctelt. Kacanue okpyxxaocrend. O0IIHe KacaTeabHbIE K IBYM OKPYKHOCTSIM.

Coaep:xanue o0yueHnus B 9 kiacce.

Cunyc, xocunyc, tanreHc yrioB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
@opMyIIbl IPUBEACHUS.

Pemienue tpeyronpHukoB. Teopema KOCHHYCOB M T€OpE€Ma CHUHYCOB. PelieHue MmpakTUYeCKuX
3a]1a4 C UCII0JIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanne mogodus. [logodre COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 HpoOU3BENEHUU OTPE3KOB XOpJ, TEOPEMBI O MPOU3BEIECHUU OTPE3KOB CEKYIIHX,
Teopema O KBaJpaTe KacaTeIbHOMU.

BekTop, nirHa (MOIyIb) BEKTOPa, COHAMPABICHHBIE BEKTOPHI, IPOTHBOIIOJIOKHO HAPaBIICHHBIC
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OMEPALMM HAJ BEKTOpamH. PasnoxeHue
BEKTOpa IO JABYM HEKOJUIMHEapHbIM BekTopaM. KoopaunaTel BekTOpa. CKalsipHOE NPOU3BEACHHE
BEKTOPOB, IPUMEHEHHUE ISl HAXO0XKACHHS JJIUH U YTJIO0B.

JlekapTOBBl KOOPAMHATHI Ha IUIOCKOCTH. YPAaBHEHMS IIPSIMOM U OKPYKHOCTH B KOOpAUHATax,
MIEPECEUECHUE OKPYKHOCTEN U MPAMBIX. METO KOOPAMHAT U €r0 IPUMEHEHUE.

IIpaBunbHBIE MHOTOYroibHUKH. [[nuHaA OKpyXHOCTH. ['pamycHas W paauaHHas Mepa yria,
BBIYMCIICHHE JUTMH AYT OKpyx)HocTell. [momanp kpyra, CEeKTopa, CErMeHTa.

JIBMKEHHS TIJIOCKOCTH M BHYTPEHHHE CHUMMETpUH (uUryp (SJIEMEHTApHBIC MPEICTABICHHS).
[TapannensHbiii iepenoc. [1oBopoT.



[IpenMeTHBIE pe3yabTaThl OCBOCHUS MTPOrpaMMbl yueOHOT0 Kypca «['eoMeTpusi».

[IpenMeTHBIC pe3yabTaThl OCBOCHUS MTPOrPaMMBI Y4eOHOTO Kypca K KOHITy 00y4eHus B 7 Kiacce.

Pacnio3naBaTh u3ydeHHbIE reOMeTpHUUecKue (DUTYpBI, ONPEAEATh UX B3aUMHOE PACIIONIOKEHHE,
n300paxkaTh TeOMETpPHYECKHe (UTYPHI, BBIIOJHATH YEPTEXKH MO YCIOBUIO 3amadd. V3mepsTh
JIMHEWHBIE U YIJIOBbIEC BEIMYUHBI. Pemars 3a1a4n Ha BBIYMCIICHHUE JITIMH OTPE3KOB U BEJIUYMH YIJIOB.

[TpoBoauTh TPyOyIO OLIEHKY JTHHEWHBIX M YTJIOBBIX BEJIMYHUH IMPEIMETOB B PEAbHOUN JKU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznuuarh pa3mepbl 3TUX 0OBEKTOB M0 MOPSIIKY BETHUNHBI.

CTpouTh 4epTexKHu K FTEOMETPUUECKUM 3a7a4aM.

[Tonb30BaTbCsl MpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, MCIOJIB30BAaTh NPHU3HAKM U CBOWCTBA
paBHOOEPEHHBIX TPEYTOJIHHUKOB MPU PELUICHUH 3a/1a4.

[IpoBOOUTH JIOTUYECKUE PACCYKICHUS C UCIIOJIb30BAHUEM T€OMETPUUECKUX TEOPEM.

[Tonp30BaTbCsl MpU3HAKAMU PABEHCTBA MPSMOYTOJIBHBIX TPEYTrOJIBHUKOB, CBOMCTBOM MEIUAHBI,
MPOBEIEHHOM K TUIIOTEHY3€ NPSIMOYTOJIBHOIO TPEYTOJIbHUKA, B PELIEHUHA T€OMETPUYECKUX 3a/1a4.

Omnpenensite NapauieIbHOCTh MPSMBIX C TOMOIIBIO YTJIOB, KOTOPbIE 00pa3yeT ¢ HUMH CEKYIasl.
Onpenenars napajjiebHOCTh NPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSHUI OT TOYEK OJHOM MPsSMOi
JI0 TOYEK APYrou MPsSMOM.

Pemars 3a1aun Ha KieT4aroi Oymare.

[IpoBOANTH BBIYUCIEHUS W HAXOJUTh YUCIOBbIE M OYyKBEHHbIE 3HA4YeHHsS YIJIOB B
FEOMETPUYECKUX 3a/1a4ax C HCHOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB U MHOTOYTOJIBbHHUKOB,
CBOMCTB YIJIOB, 00pa30BaHHBIX IMpPH MEPECEUYCHUU JBYX MapajlIeNbHBIX MPAMBIX cekyuieil. Pemars
MPAaKTUYECKUE 3a/1a4H HAa HAXO0KJICHUE YTJIOB.

Bnaners moHsATHEM TeOMETPUYECKOTO MECTa TOYEK. YMETh OIpeAessTh OMCCEKTpUCYy yria u
CEpPEAUHHBIN NEPIEHAUKYIISP K OTPE3KY KaK FT€OMETPUUYECKUE MECTA TOUEK.

@opMynHpoOBaTh ONPEIEICHUS OKPYKHOCTH M Kpyra, XOpAbl M JuaMeTpa OKPYKHOCTH,
MOJIb30BAThCSI UX CBOMCTBAMU. Y METh IPUMEHSTH 3T CBOMCTBA MPU PELICHUH 3a/1a4.

Bragete nmoHATHEM ONMCAHHOW OKOJIO TPEYrOJbHHKA OKPYKHOCTH, YMETh HAXOAUTH €€ LEHTP.
[Tonb30BaTbes pakTaMu O TOM, YTO OMCCEKTPUCHI YTIIOB TPEYTOJbHUKA MEPECEKAIOTCS B OAHON TOUKE,
1 O TOM, 4YTO CE€pPEAMHHBIC TEPIEHAUKYISPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJHOM TOUKE.

Bnagerp  moHATHMEM ~ KacaTenbHOM K OKPYKHOCTH,  IIOJIb30BATbCA  TEOPEMOM O
MEPIEHIUKYISIPHOCTH KacaTeJIbHON U paJinyca, IPOBEIEHHOIO K TOUKE KacaHUsl.

[Tonp30BaTbCs MPOCTEUIIMMHU I'€OMETPUYECKUMH HEPABEHCTBAMU, IIOHMUMATh UX MPAKTUYECKHUI
CMBICIL.

[IpoBOIUTH OCHOBHBIE TEOMETPUUECKHUE MOCTPOCHUS C TIOMOLIBIO HUPKYJIS U JIUHEUKH.

[IpenMeTHBIE pe3yabTaThl OCBOCHHUS MTPOrpaMMbl y4eOHOTO Kypca K KOHIy 00y4eHus B 8 Kiacce.

Pacno3znaBatb OCHOBHBIE BHJIIBI UYETBHIPEXYTOJIBHHUKOB, HMX JJEMEHTBIL, IO0JIb30BATbCA HX
CBOMCTBAaMH IIPU PEIICHUH T€OMETPUYECKUX 3aa4.

[IpuMeHATh CBOMCTBAa TOYKU MEpPECEUEHUs MeAHaH TPEYrojibHHKA (LEHTpa Macc) B PELICHUU
3a/1a4.

Bnanets nonsitueM cpeaHed JIMHUM TPEYroJIbHUKA M Tpaneluu, NPUMEHITh X CBOMCTBA MpH
pelmieHny  reoMmeTpudeckux  3amad. [lomb3oBarhes  Teopemor  @ameca M TEOpeMol O
MIPONOPIUOHANBHBIX OTPE3KAX, MPUMEHSTh UX JUIsl peICHUs IPAKTUUYECKUX 3aau.

[IpuMeHsTh NpU3HAKK [10A00HS TPEYTOJbHUKOB B PEIICHUN T'€OMETPUUYECKUX 3a/1a4.

[Tons3oBatbess Teopemoii Iludaropa mis pemieHus reoMEeTpUYECKHMX M MPAKTUYECKHX 3a/ad.
CtpouTh MaTEMaTUYECKYIO MOJENb B IMPAKTUYECKHUX 3a/1a4aX, CAMOCTOSITEIbHO MPOBOAUTH YEPTEK U
HAaXOJUTb COOTBETCTBYIOLLME JJIUHBI.

Brnagete mnDoHATHMSMH CUHYyCa, KOCHMHYCa M TaHIT€HCA OCTPOro yria MpsMOYTOJbHOIO
TpeyrojibHuKa. [10J1630BaThCsl STUMU NOHATUAMU JJISI PELICHUS MPAKTUYECKUX 3a/1a4.

Boruncnsate (pa3nuuHbIMM CHOCOOAMM) IUIOIIA[L TPEYrOJbHUKA M IUIOMIAJd MHOTOYTOJBHBIX
¢buryp (moOnB3ysACh, TIE HEOOXOAUMO, KaIbKyIsaTOpoM). I[IpUMEHSTh MONy4YeHHBIE YMEHHS B
MPAKTUYECKUX 3a/1a4ax.

Brnaners noHATHAMH BIMCAHHOTO U LEHTPAIBHOIO YIila, UCIOJIb30BAaTh TEOPEMBI O BIIMCAHHBIX
yriaax, yriiax MexIy XopAaMu (CeKyIIMMH) U YIJIe MEXKIYy KacaTelbHOM M XOpAOW IMpH peleHUuu
reOMETPUYECKUX 3a]1a4.



Bnagerp mnoHSATHEM ONMCAHHOTO YETHIPEXYTOJNbHHUKA, MPUMEHITh CBOICTBA OMMCAHHOIO
Y4eTHIPEXYTOJbHUKA MPU PEIICHUH 3a]1a4.

[IpuMeHsTh MOydYeHHBbIE 3HAHUSI HAa MPAKTUKE - CTPOUTh MaTeMaTHYECKHE MOJENH I 3a7ad
pEIbHOM JKWU3HM W TIPOBOJUTH COOTBETCTBYIONIUE BBIYHUCICHHUS C TMPUMEHEHUEM MOA00US U
TPUTOHOMETPHUH (TIOJIB3YACH, T/I€ HEOOXOIMMO, KaJTbKYIISITOPOM).

[TpenMeTHBIC pe3yabTaThl OCBOCHHUS MTPOrPaMMbI Y4eOHOTO Kypca K KOHITy 00y4eHus B 9 kiacce.

3HaTh TPUTOHOMETpUYECKHE (YHKIUU OCTPBHIX YIJIOB, HAXOAMTH C MX MOMOIIBIO pa3InyHbIC
AJIEMEHTHI MPSIMOYTOJIBHOTO TPEYroJIbHUKA («PEIICHHEe MPSIMOYTOJIbHBIX TPEYroJbHUKOBY). Haxoauts
(c MOMOIIBIO KANBKYISATOPA) AJIMHBI U YIJIbI AJ11 HETAOJMUYHBIX 3HAUCHUH.

[Tonb3oBatbes opMmynamMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKHUM TOXKIECTBOM ISt
HAXOXJICHUS COOTHOIICHUHN MEXy TPUTOHOMETPHUECKUMHU BETUIUHAMHU.

Hcnonb30BaTh TEOpeMbl CHHYCOB M KOCHHYCOB JJII HAXOXACHUS DPA3JIUYHBIX 3JIEMEHTOB
TPEYroJbHUKA («pEelIeHNEe TPEYTrOJILHUKOBY), IPUMEHSITh X MIPU PEIICHUU T€OMETPUIECKIX 3a/1a4.

Bnagers mnousTHsMU TpeoOpa3oBaHUsS MOJOOHUS, COOTBETCTBEHHBIX JJIEMEHTOB MOJO0OHBIX
¢uryp. Ilomp30BaThCsi CBOHCTBAMHU MOMOOWSI TPOU3BOIBHBIX (UTYP, YMETh BBIYHCIATH UIHHBI U
HAXOJUTh yIIbl Y TONOOHBIX Guryp. [IpuMeHsTs cBOMCTBA MOI00MS B MPAKTUYECKUX 3a7jadyax. Y METh
MIPUBOIUTH IPUMEPHI TOJOOHBIX (PUTYP B OKPYKAIOIIEM MUDE.

[Tonb30BaThecs TeOpeMaMH O TIPOU3BEIECHUM OTPE3KOB XOpA, O TPOU3BEACHHH OTPE3KOB
CEeKYIIUX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaTbcs BEKTOpaMH, MIOHUMATh UX T€OMETPUYECKUM U (PU3UUECKHI CMBICII, TPUMEHSTh X
B PEIICHUH T€OMETPUYECKUX U (hu3mueckux 3anad. [[puMeHsTh CKalspHOE MPOU3BEICHUE BEKTOPOB
JUTSL HAXOXKICHUSI JTUH U YTJIOB.

[Tonb30BaThCs METOOM KOOPIWHAT Ha TUIOCKOCTH, IIPUMEHSThH €r0 B PEIICHUH T'eOMETPUICCKIX
Y IPAKTHYECKUX 3ajau.

Bnagerp TOHATHSAMH TMPaBUIBHOTO MHOTOYTOJbHUKA, HJIUHBI OKPYXKHOCTH, [UITHHBI JyTH
OKPY>KHOCTH M paJIMaHHOIN Mephl yrila, YMETh BBIUMCIATH IUIOMAAb Kpyra u ero yacrei. [IpumeHsaTs
MOJIYYEHHBIC YMEHHS B MPAKTHUYECKUX 3a1a4ax.

Haxomuth ocu (wiaM UEHTPbI) CUMMETPUU (QUTYp, NPUMEHSATH JBMXKEHUS IUIOCKOCTH B
IIPOCTEUIHNX CIIyYasix.

[IpuMeHsTh MOydYeHHBbIE 3HAHUSI HAa MPAKTUKE - CTPOUTh MaTeMaTHYECKHE MOJENH Ui 3ajad
pEaIbHON JKU3HM W TIPOBOJUTH COOTBETCTBYIOIIUE BBIYHUCICHHUS C MPUMEHEHUEM TMOA00US U
TPUTOHOMETPUYECCKUX QYHKIIUN (TTOJIB3YSICh, TJIe HEOOXOAMMO, KAIBKYJIATOPOM).

Pabouas mporpamma yueOHOro Kypca «BeposTHOCTH M craTHCTHKa» B 7-9 kiaccax (nmaiee
COOTBETCTBEHHO - IIporpamma yueOHOTo Kypca «BeposATHOCTh U CTaTUCTHKAY, yUeOHBIN KypC).

[ToscHuTenpHas 3anucka.

B coBpemenHOM 1M(poBOM MHpE BEpPOSTHOCTh W CTATHUCTHKA MPUOOpETAIOT BCE OOJIBIIYIO
3HAYUMOCTh, KaK C TOYKH 3PEHHUS MPAKTUYCCKUX MPUIOKCHHUA, TaK M HX POJIM B 0Opa3oBaHUH,
HEOOXOIMMOM Ka)KIOMYy 4elloBeKy. Bospactaer umcno mnpodeccuil, Nmpu OBIAaJEHUU KOTOPHIMU
TpebyeTcst Xxopornasi 6a30Basi TOJATOTOBKA B 00JaCTU BEPOSTHOCTH U CTATUCTHKH, Takas MOATOTOBKA
BayKHA JIJIS1 MPOJIOJKEHUST 00pa30oBaHMsl U JUIsl YCIEIIHOM MpodeccuoHaNIbHON Kapbephl.

Kaxapiii 4emoBeK MOCTOSIHHO MPUHUMAET PEIICHHs] Ha OCHOBE MMEIOIIUXCS Y HETO JaHHBIX. A
UiE OOOCHOBAHHOTO NPUHSTHUS pEIIEHUs B YCIOBHUSAX HEJIOCTaTKa WIM H30bITKAa HH(QOpMAINH
HE00XO0AMMO B TOM YHCJIE XOPOIIO c(hOPMUPOBAHHOE BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIIJICHUE.

NMenHO T1OATOMY OCTpO BCTajda HEOOXOAMMOCTH CPOPMHUpPOBATH y  OOyUYaIOIIHUXCSA
(YHKIIMOHATTFHYIO TPAaMOTHOCTH, BKJIIOYAIONIYI0 B ce0si B Ka4eCTBE HEOTHEMIIEMOW COCTABIISIOIICH
yMEHHE BOCIPUHUMATh U KPUTUYECKU aHAJM3UPOBATh MH(OPMALINIO, TPEICTABICHHYIO B Pa3IMnYHBIX
dbopMax, MOHMMATh BEPOSTHOCTHBI XapaKTep MHOTHX pealbHBIX IPOLECCOB W 3aBUCHMOCTEH,
MPOU3BOJIUTH MPOCTEHUIIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMHU MPUHIIUMIIAMHU cOOpa, aHamu3a U MPeACTaBICHUS
JTAHHBIX W3 pPa3IU4HbBIX chep KU3HM OOIecTBa M TOCyIapCTBa MPUOOIIAET OO0ydYaIIUXCA K
OOIIeCTBEHHBIM HWHTepecaM. M3ydeHrne OCHOB KOMOWHATOPWMKH PpA3BHBACT HABBIKM OpraHU3alUU
nepebopa M Mmojacy€Ta 4YKclia BapuaHTOB, B TOM YHCJIE B MPHUKIAIHBIX 33Jadax. 3HAKOMCTBO C
OCHOBaMU TeOpuU rpadoB co3AaéT MareMaTudeckuii pyHaaMenT ans GopMupoBaHUS KOMIIETESHIUI B
obOnactu MHPOpPMATHKU W LUDPPOBBIX TexHONOoruil. [Ipm M3ydeHMM CTAaTUCTUKU M BEPOSTHOCTU



oOoramfaroTcsi MpeacTaBiIeHHUs] OOy4yaloUIMXCd O COBPEMEHHOM KapTHHE MHpa M METoAax €ro
uccienoBanus, (OPMUPYETCS MOHUMAHUE POJM CTATHCTUKM KaK HMCTOYHUKA COIMAIBHO 3HAUYMMOM
nH(OPMAaLIUY U 3aKJIaABIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIIICHUSI.

B cooTBeTcTBHM ¢ TaHHBIMU LIETISMHU B CTPYKTYpE MPOTrpaMMbI yueOHOTO Kypca «BeposTHOCTh 1
CTaTHCTHKa» OCHOBHOT'O OOIIETr0 00pa30BaHus BbIACIEHBI CIEAYIOUINE COAepKaTeIbHO-METOAUYECKHE
muann: «lIpeacraBneHue NaHHBIX W OMHCATENbHAs CTAaTUCTHKA», «BepoATHOCTBY, «IIEMEHTHI
KOMOWHATOpHUKNY, «BBeaenue B Teopuro rpadoBy.

Copepxannie muuuu «lIpeacraBneHue JaHHBIX M ONMUCATENbHAS CTATUCTUKA» CIY)KUT OCHOBOM
st popMUpOBaHUST HABBIKOB pabOTHI ¢ MH(OpMAIMEl: OT YTCHUS M WHTEpHpeTanuu WH(opMaIuu,
MPEACTABICHHOM B TaOJMIIax, Ha AUarpaMMax M rpadukax, a0 cOopa, MPEACTaBICHHUS U aHAIM3a
JTAHHBIX C HWCIOJF30BAHWEM CTATHUCTUYECKUX XapaKTePUCTHK CPEeTHUX U paccemBaHus. Paboras c
JaHHBIMH, oOOydJaromuecs yd4aTcsli CUHMTBIBaTb M HHTEPIPETUPOBATH JIaHHBIC, BBIJBUTATD,
apryMEHTUPOBATh W KPHUTUKOBATH MPOCTEHININME TUIOTE3bl, pPA3MBIIUIATE HaA (aKTopamu,
BBI3bIBAIONIMMHM H3MEHUHMBOCTh, U OILICHMBATh HUX BIMSHHE Ha paccMaTpuBaeMble BEIUYMHBI U
IIPOLIECCHI.

NHTYynTMBHOE NIPEACTABICHUE O CIYyYailHON M3MEHYMBOCTH, UCCIEAOBAHUE 3aKOHOMEPHOCTEN U
TEHJCHLIIUM CTAaHOBUTCA MOTHUBHUPYIOLICH OCHOBOM JI1 M3Y4YEHUS TECOPUU BEpOSTHOCTEU. boibmioe
3HaYEHUE MMEIOT MPAKTUYECKHE 3a/laHus, B YACTHOCTU OMBITHl C KJIACCUYECKUMHU BEPOSTHOCTHBIMU
MOJICTISIMHU.

[TonsiTHe BEPOATHOCTH BBOAMTCS KaK Mepa MPaBAONOAOOUs cCiiydaitHOro coObiTusa. [lpu
M3YYCHHH Y4eOHOro Kypca oOydJarommecs 3HAKOMSTCS C MPOCTEHIIMMU METOJaMU BBIYUCIICHHUS
BEPOATHOCTEM B CIy4alHBIX SKCIIEPUMEHTaX C PAaBHOBO3MOXKHBIMH 3JIEMEHTAapHBIMH HCXOJaMH,
BEPOSATHOCTHBIMHU 3aKOHAMH, TIO3BOJISIOIIUME CTABUTh U PeIIaTh 00Jee CIIOKHBIE 3a1aun. B yd4eOHbIi
KypC BXOJAT Ha4aJIbHbIE MTPEICTABICHUS O CIy4allHbIX BETMYMHAX U UX YHCIIOBBIX XapaKTePUCTHKAX.

B pamkax y4eOHOTO Kypca OCYIIECTBISCTCS 3HAKOMCTBO OOYYaIONIMXCS C MHOXKECTBAaMU W
OCHOBHBIMHM OTI€paIMsIMHU HaJ MHOXKECTBAMH, PACCMaTPUBAIOTCS MPUMEPbI IPUMEHEHHUS TSl pEIIeHUs
3a/1a4, a TAK)Ke UCIIOJIb30BAHUS B IPYTHX MATEMATHUECKUX KypcaX U yu4eOHBIX MpeaMeTax.

B 7-9 kmaccax m3ydaercss yueOHBIN Kypc «BepoOsSTHOCTh M CTAaTHUCTHKa», B KOTOPBIM BXOMST
pasnensl: «[IpencraBneHue MaHHBIX U OMHCATEIbHAs CTATUCTUKA», «BeposTHOCTB», «IIeMEHTHI
KOMOWHATOpHUKNY, «BBeaenue B Teopuro rpadoBy.

OOmiee 4yMCIIO YacoB, PEKOMEHIOBAHHBIX JUIS W3Yy4eHHUs y4eOHOTro Kypca «BeposTHOCTh u
cratuctuka», - 102 gaca: B 7 knacce - 34 vaca (1 wac B Hexemo), B 8 kiacce - 34 gaca (1 gac B
Hegeno), B 9 kitacce - 34 yaca (1 yac B HeJIemo).

Conep:xanue o0yueHnusi B 7 Kiacce.

[IpencraBieHne JaHHBIX B BUIE TAONHII, qUarpamm, rpadukoB. 3anolHEHUE TaONHIl, YTCHUE U
MMOCTPOCHUE AuarpaMM (CTOJOMKOBBIX (CTOMOYATHIX) W KPYroBbiX). UTeHue rpadukoB peasbHBIX
mporeccoB. M3pnedenne wHPOpMAIUU W3 AWArpaMM U TaOJIMI, MCIIOJB30BAHME W WHTEPIIPETAIHS
JAHHbBIX.

OnucarenpHasi CTaTHCTUKA: cpeiHee apudmerwueckoe, MeauaHa, pa3Max, HauOolbllee U
HauMeHbIlIee 3HauYeHus1 Habopa YHCIOBBIX JaHHBIX. [IpuMeps! cinydailHONH H3MEHYMBOCTH.

Cray4aliHpIii SKCHEpUMEHT (OMBIT) M clydyaiiHoe coObiTHe. BepostHocTh M uactoTa. Poib
MaJIOBEPOATHBIX W MPAKTHUECKU IOCTOBEPHBIX COOBITHI B MpHpoae M B obmiectBe. MoHera u
UrpajgbHasi KOCTh B TEOPUU BEPOSTHOCTEH.

I'pad, Bepmmna, pebpo. Crenenp BepmuHbL. Yunciao pédep W CyMMapHas CTEICHb BEPIIHH.
[IpencraBnenue o cBszHoctu rpada. Llenu u muxnsl. [Tytu B rpadax. O6xoxa rpada (3iinepoB myTh).
[Ipencrasnenune 06 opueHTHpOBaHHOM Tpade. Pemenne 3axau ¢ momoiiso rpados.

Coaep:xanue o0yueHnns B 8 kiacce.

[IpencraBienue qaHHBIX B BUAE TaOIUI, AUarpaMM, TpaduKoB.

MHOXECTBO, DJIEMEHT MHOXECTBa, MOAMHOXeCTBO. Omnepanuu HaJA  MHOXKECTBAMHU:
00beINHEHNE, MepeceueHme, JIOIIOJTHEHHUE. CpolicTBa  omepanuid  HaJl  MHOXECTBaMU:
MEPEMECTUTENIBHOE, COYETATENbHOE, paclipe/leIuTeNIbHOEe, BKIt0YeHus. Mcnonb30Banue rpaduyeckoro
MIpe/ICTaBICHHS] MHOXKECTB ISl OMUCAHUS pPealbHBIX MPOLIECCOB U SIBICHUMN, PU PEILICHUH 3aa4.

N3mepenue paccenBaHus JaHHBIX. JlUcTiepcust U CTAaHAAPTHOE OTKIOHEHHE YHUCIIOBBIX HAOOPOB.
Juarpamma paccemBaHusI.



DneMeHTapHbIe COOBITHS ciydaiiHOro ombiTa. CiydaifHble COOBITHSA. BeposTHOCTH COOBITHIA.
OnbITBl ¢ PaBHOBO3MOXXHBIMH 3JIEMEHTApHBIMU COOBITHSAMU. CiydaiHblii BbIOOp. CBSI3b MEXAY
MaJIOBEPOSTHBIMU U MPAKTUYECKHU JTOCTOBEPHBIMU COOBITHSIMH B MPUPOJIE, OOIIECTBE U HAYKE.

JepeBo. CBolicTBa 1epeBbEB: €AMHCTBEHHOCTD IIyTH, CYIIECTBOBAHNE BUCSYEH BEPIIMHBI, CBS3b
MEX/1y YHMCJIOM BepIIUH U unciaoM péodep. [IpaBuno ymHoxenus. Pemenue 3aaay ¢ nomoisio rpados.

[TpotuBomnonoxHbie coObiTud. Jnarpamma Jinepa. OO0beAMHEHUE U TIEpECEUCHHE COOBITHI.
HecoBmectrpie coObiTusi. DopMyna CIOKEHHS BEPOSTHOCTEH. YCIOBHAs BEpPOSTHOCTH. [IpaBumiio
ymHOXeHus. HezaBucumbie coObitus. [IpencraBienue skcriepuMeHTa B BUJIE epeBa. Perenue 3anau
Ha HaXOXJICHHE BEPOSITHOCTEN C MOMOIIBIO J€PEBA CIYYaiiHOTO SKCIIEPUMEHTA, AUarpamMmm ditiepa.
Conep:xanue o0yuenusi B 9 kiacce.

[IpencraBneHue JaHHBIX B BUJIE Ta0JIUI, TUarpaMm, TpaguKoB, MHTEPIpETalns JaHHBIX. UTeHue
U TIOCTpOEHHE TabuIl, Tuarpamm, rpaduKkoB 1Mo peagbHbIM JaHHBIM.

[lepectanoBku u pakropuan. Coderanus U unucio coueranuit. Tpeyronbuuk Ilackans. Pemenue
3aJ1a4 C UCIOJIb30BaHNEM KOMOMHATOPUKH.

I'eomerpuueckast BeposITHOCTh. Ciy4aifHbIi BEIOOP TOUKH U3 (PUTYpHI Ha TIOCKOCTH, U3 OTpe3Ka
U U3 IyTU OKPYKHOCTH.

Hcneiranne. Yenex u Heynada. Cepust McnbiTaHMil 10 nepBoro ycmexa. Cepusi WCHBITaHUN
bepuymnu. BeposiTHOCTH COOBITHI B cepry UCTIBITaHUM bepHysum.

CrnyuaiiHas BeIMYMHA M PpacHpeleieHHE BEPOSATHOCTEH. MaTemMaTHuecKoe OKHUIaHUE U
nucnepcus. IIpumepsl MareMaTHyecKkoro OXWUJIAaHUA KakK TEOPETHYECKOrO0 CpPEIHEro 3HAa4eHUs
BEJIMYMHBI. MaTeMaTH4eCcKOe 0’)KUJAHUE U AUCIIEPCHSI CITydYalHOM BEIMYMHBI «UUCIIO YCIIEXOB B CEPUU
ucnbiTaHui bepHymm.

[Tonatue o 3akoHe OombmIMX YHcen. VM3MepeHHne BEpOsSTHOCTEH ¢ MOMOIIbIO 4acToT. Ponb u
3HAYCHHE 3aKOHA OOJIBIITUX YMCEeTT B IPUPOJIE M OOIIECTRE.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS MTPOrPaMMbI y4eOHOTO Kypca «BeposiTHOCTh U CTAaTUCTHKAY.

[IpenMeTHBIE pe3yabTaThl OCBOCHHUS MTPOrpaMMbl y4eOHOTO Kypca K KOHIly 00y4ueHus B 7 Kiacce.

YuraTh nH(pOpMAINIO, IPEACTABICHHYIO B Ta0NIMIIaX, HA JUarpaMMax, MpeiCTaBlIATh IaHHBIC B
BHJIC TAOJIHII, CTPOUTH TUArpaMMbl (CTOJIOMKOBBIE (CTOJIOUATHIC) M KPYTOBBIE) IO MaCCHBaM 3HAYCHUM.

OnwuchIBaTh U UHTEPIPETUPOBATH PEAIbHBIC YUCIIOBBIC JaHHBIC, IPEACTABICHHbIE B Ta0IMIAX,
Ha JuarpaMmmax, rpadukax.

Hcnonp3oBath  [Uisi  ONUCAaHUS  JAHHBIX  CTATUCTUYECKHE  XapaKTEPUCTUKU:  CpEIHEe
apudmernueckoe, MearaHa, HauOoJbIIee U HAMMEHbIIee 3HAUCHUSI, pa3Max.

Hwmets mpencTaBieHue O CIy4alHOM M3MEHUYMBOCTH Ha MpUMeEpax IeH, (U3NYECKUX BEIUYHH,
AHTPOIIOMETPUYECKUX JAHHBIX, UMETh IIPE/ICTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS IPOTPaMMbI yUeOHOTO Kypca K KOHITy 00y4eHHs B 8 Kilacce.

W3Bnekats u npeoOpa3oBbIBaTh MHPOPMAIHMIO, MPEICTABICHHYIO B BHJAE TaOIHI], AUATPAMM,
rpaduKoB, MPEACTABIATH JaHHBIE B BUJE TaOIUII, JHarpaMm, rpaukoB.

OnuceiBaTh JaHHBIE C MOMOLIBIO CTAaTUCTUYECKMX ITOKA3aTeNIe: CPEeIHHMX 3HAYEHUH U Mep
pacceuBaHus (pa3Max, TUCIIEPCUS U CTAaHAAPTHOE OTKIOHEHHUE).

HaxoauTh 4acTOThI YMCIOBBIX 3HAUYEHUH M YaCTOTHI COOBITUN, B TOM YHCIIE MO pe3ylbTaraM
M3MEpEeHUI 1 HaOII0ICHUH.

HaxomuTth BeposATHOCTH Ciy4yailHBIX COOBITUH B OMNBITAaX, 3Has BEPOSATHOCTH 3JIEMEHTapHBIX
COOBITHI{, B TOM YHCIIE B ONBITAX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH.

Hcnonw3oBarh rpaduyeckre MOJEIH: JIEPEBO CIIYYalHOTO AKCIIEPUMEHTA, JUarpaMMbl Diijiepa,
YHCIIOBas NpsAMasl.

OnepupoBarh MOHATUSAMH: MHOXECTBO, IOJMHOYKECTBO, BBIIIOJHATh  ONEpaluyd  HaJ
MHOXECTBaMHU: OOBEIMHEHHE, MepeceueHue, OMOJHEHHE, MEPEeUHUCIATh 3JIEMEHThl MHOXECTB,
MIPUMEHATHh CBOMCTBA MHOKECTB.

Hcnonb3oBatk rpaduyeckoe MpeacTaBIeHHEe MHOXKECTB U CBSI3€H MEXIy HUMHU JUIsl ONHCAHHS
MIPOLIECCOB U ABJICHUH, B TOM UHKCJIE MIPU PEUICHUH 3a/1a4 U3 IPYrUX yueOHBIX MPEIMETOB U KYpCOB.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS IPOTPaMMbl yUeOHOTO Kypca K KOHITy o0y4ueHHs B 9 kiacce.

W3Bnekarh U mpeoOpa3oBbIBaTh HHPOPMAIUIO, MPEACTABICHHYIO B Pa3IMYHBIX MCTOYHHUKAX B
BU/JIE TaOIHII, TUarpamMmm, rpaduKoB, MPEACTABIATh JaHHEBIC B BUIC TaOIUII, TUarpaMm, rpaguKoB.



Pemarp 3agaum opraHu3oBaHHBIM IEepeOOPOM BapUAHTOB, a TaKXKe C HCIOJb30BaHUEM
KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcnonws30BaTh onucaTeabHble XapaKTEPUCTUKH ISl MACCUBOB YMCIIOBBIX JIaHHBIX, B TOM YHCIIE
CpellHHE 3HAUCHUSI U MEPbl PACCEHUBAHUS.

HaxomuTh 4acToThl 3HAU€HUN W YAaCTOTHI COOBITHS, B TOM YHCJE MOJb3YSICh pe3ylbTaTaMu
MPOBEIEHHBIX U3MEPEHUN U HAOIIOICHUIA.

HaxomuTh BepoATHOCTH CiydyallHBIX COOBITHI B M3YYEHHBIX OIBITaX, B TOM YUCIE B OMBITax C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU, B CEPUSX UCIBITAHUHN JI0 MIEPBOTO yCIeXa, B CEPUIX
ucnbiTanui beprysu.

NmeTts nipeacraBiieHue 0 CIIyd4allHOW BEJIMYMHE U O PACIIPEICIICHUU BEPOATHOCTE.

HNmets mpencraBieHHe O 3aKOHE OOJBIIMX YHCET KaK O MPOSBICHUH 3aKOHOMEPHOCTH B
CIIy4aiflHOM U3MEHYMBOCTHU M O POJIM 3aKOHA OOJIBIINUX YKCEN B IPUPOE U OOLIECTBE.

[IpoBepsiembie TpeOOBaHUS K pe3yibTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTEIHbHOM MPOTPAMMBI

(5 xmacc)
Kon IIpoBepsieMble IpeAMeTHBIE Pe3yJIbTATHI OCBOCHHUS OCHOBHOI 00pa3oBaTeJbLHOMI
MPOBEPAEMOro NMPOrpaMMbl OCHOBHOT0 0011ero 00pa3oBaHus
pe3yjbTaTa

1 Uwcna v BEIYUCIICHUS

11 [ToHrMAaTh ¥ MPAaBUIIBHO YIOTPEOISATH TEPMHUHBI, CBSI3aHHBIE C HATYPAIbHBIMH YHCIIAMH,
' OOBIKHOBCHHBIMU U JCCATUIHBIMH IPOOSIMHU

19 CpaBHUBATH U yIOPSIOYNBATH HATYypaJbHBIE YNCIIA, CPABHUBATH B MPOCTEUIIINX CITydasx
' OOBIKHOBEHHBIE APOOH, JECATUIHBIC APOOH

13 COOTHOCHUTB TOUKY Ha KOOPAMHATHOHN (YMCIOBOM) MPSIMOI C COOTBETCTBYIOIIUM € YHCIIOM
' 1 U300pakaTh HATypaJIbHBIC YHCIIa TOYKAaMH Ha KOOPAWHATHOHN (YUCIOBON) TIPSIMOM

14 BrimonHsaTh apudMeTHUecKue NeHCTBUS C HATYpPAIbHBIMH YHCIaMH, C OOBIKHOBEHHBIMU
' JIPOOSIMH B TIPOCTEUIITUX CITydasx

1.5 BrInonmHATE MPOBEPKY, MPUKUAKY PE3YIbTaTa BEIYUCICHUIN

1.6 OKpyTJIATh HATypadbHBIC YUCTA
2 Pemenune TeKCcTOBBIX 3a1a4

21 Pemrats TekcToBEIC 33724k apu(METHIYECKHM CIIOCOOOM U C TTIOMOIIBIO OPTraHU30BAHHOTO
' KOHEYHOTo nepedopa BceX BO3MOKHBIX BAPHAHTOB

29 Pemats 3amaun, comepralire 3aBUCUMOCTH, CBSI3BIBAIOIINE BETMYHHBI: CKOPOCTh, BpEMS,
' paccrosiHue, 1ieHa, KOJTHMIECTBO, CTOUMOCTh

2.3 Hcmonp30BaTh KpaTKHE 3aIMCH, CXEMBI, TAOIUIBI, 0003HAYEHUS NP PEIICHAH 3a7a4

24 [Tonp30BaThCsl OCHOBHBIMU €AMHUIIAMU U3MEPEHHUS: LICHBI, MaCChl, PACCTOSIHUS, BDEMEHH,

CKOPOCTH, BBIPAXKATH OAHU CAUHUILIBI BEIMYUHBI UCPE3 APYTUC

W3Bnekarb, aHATH3UPOBATH, OLICHUBATH HH()OPMAIIHIO, TIPE/ICTABICHHYIO B TaOJHIIE, HA
2.5 CTONOYATON AMarpaMMe, HHTEPIIPETHPOBATh MPEICTABICHHBIC JaHHBIC, UCTIONH30BATh
JTaHHBIE TIPU PEIICHUY 337124

3 Harnsnnas reometpust
31 [Top30BaTHCS TEOMETPUIECKUMY TIOHATHUSAMU: TOYKA, TIPsIMast, OTPE30K, Iy, YTOI,
' MHOTOYTOJIBHHK, OKPYKHOCTB, KPyT
32 [IpuBoaNTH IpUMEPHI OOBEKTOB OKPYIKAIOLIETO MUPa, UMEIOIIUX (POPMY H3yUEHHBIX

reOMETPHUYECKUX QUTYP

Hcnons30BaTh TEPMUHOIOTHUIO, CBSI3aHHYIO C YIJIAMU: BEPLIMHA CTOPOHA; C
3.3 MHOTOYTOJIBHUKAMH: yTOJI, BEPIINHA, CTOPOHA, TUArOHalb; C OKPYXHOCTBIO: PaINyC,
JIUaMeTp, IEeHTP

UzobpaxkaTh n3yyeHHbIE TeOMETpUYEeCKHEe QUTYPHl HA HETMHOBAHHOW M KJIETYaToOi Oymare

3.4 .
C TOMOIIBIO LIUPKYJIS U JIMHEHKH

HaXOZ[I/ITI: JAJIMHBI OTPE3KOB HCTTOCPECACTBCHHBIM U3MCPCHUCM C ITOMOIIBIO JII/IHGI;’IKI/I,

3.5 N
CTPOUTH OTPE3KH 3aJaHHON JJINHBL, CTPOUTH OKPYKHOCTh 33JJaHHOTO pajinyca




3.6

Hcmonp30BaTh CBOKWCTBA CTOPOH M YTIJIOB MPSIMOYTOJIBHIKA, KBAApaTa IS UX MOCTPOCHUS,
BBIUMCIICHUS TUIOIIAH U TIepUMEeTpa

3.7

BrruucnsaTe mepuMeTp U IIIonaak KBajapara, mpsMoyroibHUKA, (UTYpP, COCTABICHHBIX U3
NPSMOYTOJILHUKOB, B TOM YHCIIe GUTYp, H300paKEHHBIX Ha KJIeT4aTol Oymare

3.8

ITonb30BaThCS OCHOBHEIMH MCTPUUYCCKUMU CAUHUITAMHA U3MCPCHUA JJINHBI, IUTOIIAaN;
BbIpaXkaTb OJHU €AWMHHUIBI BEJIMYUHBI YEPE3 APYTrUC

3.9

Pacno3naBarts napauiCaCvIica, Ky'6, HCIOJIb30BaTh TCPMHUHOJIOTHUIO: BEPIINHA, pe6p0,
T'paHb, USMCPCHUSA; HAXOAUTH UBMCPCHHUA IapaJlICJICIUIICAA, KY6a

3.10

Beraucisats 06bem KY6a, napauiCCmIiiea 1mo 3alaHHbIM U3MCPECHUAM, ITOJIB30BATHCA
CANHULIAMU U3MCPCHUA o0BeMa

3.11

Pemrats HecmoXKHBIC 331291 Ha HU3MEPEHUEC TCOMETPUYCCKUX BEJINYUH B IIPAKTUYCCKUX
CUTyalusax

IIpoBepsiemble 3j1ieMeHTHI coaep:kaHus (5 KJacc)

Kon

IIpoBepsieMblii Y1eMEHT CO/leP:KAHUS

HatypanbHbie uncna u Hyb

11

HarypansHoe uncio. Psax HatypansHbIX gucen. Yuncio 0. M3o0pakeHue HaTypaIbHBIX YUCEIT
TOYKaMH Ha KOOPAMHATHOM (YMCIIOBOI) psAMON

1.2

Tlo3ummonHas cucteMa cUuciaeHus. Pumckast HyMEpanus. HGCHTI/I‘IHBJI CUCTEMA CYHCICHUA

1.3

CpaBHEHHE HATYpaJbHBIX YUCEIN, CPABHEHUE HATYPAIbHBIX Uuncen ¢ HyneM. OKpyrieHue
HATYpaJbHBIX YHCEI

14

CrnosxeHue, BEIYMTAHUE, YMHOXKCHUE U JISIICHNUE HATYpaIbHBIX yuces. CBOMCTBO HyJIS MTPH
CJIOKCHHU, CBOWCTBA HYJISI M €AMHUILIBI IPH YMHOXEHHUH. [lepeMecTUTeThHOS U COYeTaTeIIbHOES
CBOICTBA (3aKOHBI) CIIOKCHHS U YMHOKEHUS, PACTIPEICIIUTEIFHOS CBOMCTBO (3aKOH) YMHOXCHUS

15

Hcnonp3oBanue OYKB 151 0003HAUCHHS HEM3BECTHOTO KOMITOHEHTA U 3aITUCH CBOUCTB
aprupMEeTUICCKUX ACHCTBUI

1.6

Henutenu u KpaTHbIC YUCIIA, PA3IOKEHUE HA MHOXKUTENH. [IpocThie 1 coCcTaBHBIEC UKcha.
IIpusnaku genumocTH Ha 2, 5, 10, 3, 9. [lenenue ¢ octaTkoM

1.7

CTeneHsb ¢ HaTypaJbHBIM ITIOKA3aTCICM. 3ammch 9nciia B BUJC CYMMBI pa3pAaHBIX Cllara€MbIX

1.8

YucnoBoe BhIpakeHHe. BolunciaeHre 3HaYeHUM YUCIOBBIX BBIPAXKEHUM, MOPSAIOK BBITIOTHEHHUS
neiicTBui. Mcronb30BaHKe MTPU BBIYUCIIEHUAX TIEPEMECTUTENIHHOIO U COUYETATEIbHOTO CBOMCTB
(3aKOHOB) CJIOKEHHUS U YMHOXKEHUS, PacTIpEICTUTEILHOTO CBOMCTBA YMHOXKEHUS

Hpobu

2.1

[Ipencrasienue o 1podu Kak crocode 3anucy yacTy BenuanHbl. OOBIKHOBEHHBIE TPOOH.
IIpaBunpHBIC B HETIpaBUILHBIC TpoOu. CMermanHas Apo0b, TPeICcTaBICHUE CMEIIAHHON Jpo0H B
BHJI€ HETIPABIIILHOU APOOH U BBIJENIEHUE [IETION YaCTH YUCIIa U3 HETPAaBUIHHOMN IPOOH.
Uzobpakenne apodert TOUKaMu Ha YUCIOBOM MPSIMOI

2.2

OcHoBHOE cBOMCTBO apoou. Cokpaienue apooeit. [IpuBeaenue npodu kK HOBOMY 3HAMEHATEIIO.
CpaBuenue npo0eit

2.3

CrnoxeHue U BEIUUTaHUE Jpo0ei. YMHOXKEHHUE U JISIICHUE IPO0eH, B3aMMHO-00paTHEIE IPOOH.
HaxoxxaeHne 9acTi eoro U meJoro o ero 4YacTu

2.4

Jecatnunas 3anuch qpodei. [Ipeacrapnenne necsaTHaHON ApoOH B BUIe OOBIKHOBEHHOM.
M3o0pakeHue MeCATUIHBIX APOoOEH ToUKaMHu Ha YUCI0BOU TpsiMoit. CpaBHEHHE IECATUIHBIX
IpoOei

2.5

ApudmeTrnueckre AEHCTBUA C TECATUIHBIMU Apo0siMU. OKpyTIIeHHE AECATHYHBIX APOOei

Pemrenne TekCcTOBBIX 3aga4

3.1

Pemrenne TeKCTOBBIX 3a/1a4 apu(PMETHISCKIM CTIOCOO0M

3.2

Pemrenne noruyeckux 3aagay. Pemenue 3aga4 Hepe60p0M BCCX BO3MOKHBIX BAPUAHTOB.
Hcnonp3oBanue Ipu pCUICHUM 3aaa4 Ta6J'II/II_[ Hn CXEM

3.3

Pemenne 3aaa4, coacprKamunx 3aBUCUMOCTHU, CBA3BIBAIOINE BEJINYUHBL: CKOPOCTh, BPEM:,
paccTodaHuc, [ICHYy, KOJINYCCTBO, CTOUMOCTD. E,Z[I/IHI/ILIBI HU3MCPCHUS: MACChI, O6’B€Ma, IOCHEI,




paccTosiHus, BpeMeHH, CKOpOoCcTH. CBA3h MEXKAY €AMHUIIAMI U3MEPEHHS KayK01 BETHIUHBI

3.4 Pemenrie 0CHOBHBIX 33124 Ha JpoOH
3.5 IIpencrasieHue TaHHBIX B BUJIE TAOJINII, CTOIOYATHIX JUATPAMM
4 Harnsnnas reometpust
Harnsinaele npencrasineHus o Gpurypax Ha INIOCKOCTH: TOUKa, IPAMasi, OTPE30K, JIyd, yrod,
4.1 JIOMaHasi, MHOTOyTOJIbHUK, OKPY>KHOCTb, KpyT. YTou. IIpaMoii, ocTphIi, Tynol U pa3BepHYTHIH
YIIIBI
42 JlinHa oTpeska, METpUUECKHUE €ANHULIBI JUINHBL. [JInHa JJOMaHOH, IepUMeTp MHOIOYT OJIbHUKA.
' W3mepenne 1 NoCTpOeHHUE YIIIOB ¢ IOMOILBIO TPAHCIIOPTHPA
43 Harnsinaele npenctasineHus o Gurypax Ha INIOCKOCTH: MHOTOYTI'OJIbHUK, IIPSIMOYTOJIbHUK,

KBaJpaT, TPEYrOJIbHUK; O PaBEHCTBE (QUTYD

Hzo0paxenue Guryp, B TOM 4Kciie Ha KieTdaToi Oymare. [loctpoenune koHpUrypanuii U3 yactei
4.4 MIPSIMOM, OKPY>KHOCTH Ha HEJTMHOBAHHOM M KJIeT4aToi Oymare. Mcmob30BaHNe CBOWCTB CTOPOH U
YTJIOB MPSIMOYTOJILHUKA, KBaJpaTa

IInomans IIPAMOYTOJIbHUKA 1 MHOT'OYT'OJIbHUKOB, COCTaABJICHHBIX U3 IIPAMOYI'OJIbBHUKOB, B TOM

45 o
yrcie Guryp, i300paKeHHBIX Ha KIIeT4aTtoi Oymare. EMUHUIBI H3MEpeHUs TUTOIAIH
Harnsiaeie npencTaBieHns 0 POCTPAHCTBEHHBIX (DUTYypaX: MPSIMOYTOJILHBIN MapasiielIeuie]I,
16 Ky0, MHOTOTpaHHUKH. M300pakeHre IPOCTEHIITIX MHOTOTpaHHUKOB. Pa3BepTku Kyba u
' napauienenurneaa. Co3maHue MoaeIei MHOTOTPAaHHUKOB (13 OyMaru, MPOBOJIOKH, TUIACTIIINHA H
JIPYTHX MaTepPHAJIOB)
4.7 O0beM IPSIMOYTOJILHOIO MapajuIesenumeaa, Kyoa. EnuHuipl u3mepeHus oobema

IIpoBepsiemble TPeOOBAHMA K Pe3y/IbTATAM OCBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM IIPOrPpaMMBbI

(6 xaacc)
Kon IIpoBepsieMble NpeAMeTHBIE pe3yJbTATHI OCBOCHHUSI OCHOBHON 00pa3oBaTe/IbHOM
NpoBepsieMOro NPOrpaMMbI OCHOBHOI0 00111ero 00pa3oBaHus
pe3yJbTarTa

1 Umncna 1 BEIYHCICHUS

11 3HaTh ¥ IOHUMATh TEPMUHBI, CBA3aHHBIE C PA3TUYHBIMU BUJAMHU YHCEI M CIIOCO0aMH UX
' 3aIUCH, IEPEXOTUTH (€CTIH ATO BO3MOKHO) OT OHOW (hOPMBI 3aliCH YKcia K Apyroi

12 CpaBHUBaTh U YHOPSIOYUBATH LIEJIbIE YUCIIA, OOBIKHOBEHHBIE U IECSITUUHBIE APOOH,

CpaBHUBATh YMUCJIa OAHOI'O U pa3HbIX 3HAKOB

BEITIONHATE, coueTast yCTHBIC U MUCbMEHHBIC TIPUEMBI, apupMeTHIeCKUe JICHCTBUS ¢
1.3 HATYPaJIbLHBIMH U TICIBIMUA YACIaMH, OOBIKHOBEHHBIMU U ICCATUYHBIME JPOOSIMH,
MOJIOKUTEIEHBIMHA U OTPHUIIATEIBHBIMU YUCIIAMU

BbIuKCIISTh 3HAYCHHS YUCIOBBIX BBIPAXKCHHIA, BBIMOIHATH IPUKUIKY U OIICHKY pe3ysibTaTa
14 BBIYMCIICHUH, BBITIOJIHATH TPeOOPa30BaHUsI YHCIOBBIX BRIPAKEHHH HA OCHOBE CBOUCTR
apru(pMEeTUICCKUX ACHCTBUI

1.5 OKpyYTJIATE ENbIC YUCIIA U IECATUYHBIC APOOU, HAXOIUTH MPUOIMKCHUS YHACET
16 COOTHOCHTD TOYKY Ha KOOPIWHATHOM MPSMOH C COOTBETCTBYIOIINM €H YUCIIOM H
' n300pakaTh Yrcia TOYKaMH Ha KOOPIWHATHOHN MPSAMON, HAXOAUTH MOIYJIh YUCIIa
1.7 COOTHOCHUTD TOUKY B MPSMOYTOJILHON CUCTEME KOOPAUHAT C KOOPIAUHATAMU 3TOU TOUKHU
1.8 OKpyYTJIATE TENbIC YUCIIA U IECATUYHBIC APOOU, HAXOIUTH MPUOIMKCHUS YHACET
2 UncnoBsie 1 OyKBEHHBIE BBIPAKEHUS
21 [ToHuMaTh U ynoTpeOIsTh TEPMUHEI, CBSI3aHHBIC C 3aIMMCHIO CTSIICHN YHCIIa, HAXOAUTh
' KBaJIpar v Ky0 4Kcia, BEIYUACISITh 3HAYCHYSI YUCIIOBBIX BRIPAKEHUH, COMEPIKAIINX CTCIICHU
29 ITomp30BaThCS MpHU3HAKAMH ASTUMOCTH, PACKIIAIBIBATh HATYPAJIbHBIC YHCIIA HAa TPOCTHIE
' MHOYKHTEIN
2.3 [Tomp30BaThCs MacmTaboM, COCTABIATH MPOIIOPIIUU M OTHOIIICHHUS
24 Hcnons3oBaTh OYKBHI sl 0003HAYCHUS YHCET IIPH 3aITMCA MAaTEMAaTUICCKUX BhIPAKCHUH,

COCTaBIISATh OyKBEHHBIE BRIPAXKEHUS U (POPMYIIBI, HAXOIUTH 3HAYEHUS OyKBEHHBIX




BBIpaXXEHUI

2.5

HaXOZ[I/ITI: HEU3BECTHBIN KOMIIOHCHT PaBCHCTBA

Pentenne TekcToBBIX 3a/1a4

3.1

Pemnrats MHOrOIIaroBeIe TEKCTOBEIC 3aJa4dn apI/I(l)MCTI/I‘-IeCKI/IM CIIocoo0M

3.2

Pemats 3aga4u, CBA3aHHBIC C OTHOINCHUEM, IIPOIIOPIIMOHAIIBHOCTBIO BEJIMYUH,
IMpoucHTaMu, pelIaTb TP OCHOBHLIC 3a1a4X HaA }_Ip06I/I 1 IPOLICHTBI

3.3

Pemrate 3amaun, copeprkariuie 3aBUCUMOCTH, CBS3BIBAIONINE BETUIHHBI: CKOPOCTh, BPeMS,
paccTosiHue, IeHY, KOJIMIECTBO, CTOMMOCTD, IPOU3BOAUTEILHOCTD, BpeMsl, 00beM paboTHI,
UCTIONB3Ysl apUPMETHUSCKUE TSHCTBUS, OIICHKY, IPUKHJIKY; TI0JIH30BAThCS SAMHUATIAMHI
U3MEPEHUS COOTBETCTBYIOIIMUX BEIUYHH

3.4

CocTaBiiaTh 6YKBCHHLIC BBIPA’XCHHA IO YCJIOBUIO 3a1a4n

3.5

M3Biekats nH)OPMAITHIO, TIPECTABICHHYIO B TAOIUIAX, HA JIMHCHHON, CTOI0YATON HITH
KpPYTrOBOW JHarpaMMax, HHTEpIIPEeTUPOBATh TPE/ICTABICHHBIC JaHHBIE, NCIIOIb30BaTh
JTAaHHBIE TIPU PEIICHUY 337124

3.6

IIpencraBiasaTs HHGOPMAIIHIO C TIOMOIIBIO TAOIHUIT, THHEHHOW U CTOIOYATON JUarpaMMm

HaFJ’IHI{Haﬂ TreoMCTpUd

41

[IpuBoaUTH MpUMEPHI 00BEKTOB OKPYIKAIOIIETO MUPA, UMEIOIIHNX (OPMY U3ydeHHBIX
TEOMETPHUYECKUX TUIOCKUX U IPOCTPAHCTBEHHBIX (DPUTYP, TPUMEPHI PABHBIX U
CUMMETPUYHBIX (QUTYD

4.2

M3o0paxaTh ¢ MOMOIIBIO MUPKYJIS, THHEHKH, TPAHCTIOPTHUPA Ha HETMHOBAHHOU U
KJIETYATOW OyMare N3y4eHHBIC TUIOCKHE TeOMETPUICCKUE (UTYPHI H KOH(PUTYPALIUH,
CUMMETPUYHBIC QUTYPBI

4.3

[Tosb30BaTHCS TEOMETPUICSCKUMU TIOHSATUSIMH: PABEHCTBO (DUTYDP, CAMMETPUS;
HCIIOJIb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C CHMMETPHUEH: OCb CHMMETPHUH, LICHTP
CUMMETPUHU

4.4

Haxoauth BenUYuHBI yIII0B U3MEPEHUEM C TIOMOIIBIO TPAHCIIOPTUPA, CTPOUTH YTJIbI
3aJJaHHOM BEJIMYMHBI, TTOJIb30BATHCS TIPU PEIICHUH 3a]1a4 TpalyCHON MEpOil YIJoB,
pacro3HaBaTh Ha 4epTeKax OCTPbIN, MPSAMON, Pa3BEPHYTHIN U TYHOU YIJIbI

4.5

Brruucmars AJINHY J'IOMaHOfI, NEpUMETP MHOT'OYT'OJIbHUKA, ITOJIB30BATHCA CAUNHUILIAMU
HU3MEPCHU NJIMHBI, BEIPpAXKATh OJHU €AWHUIIBI USMEPCHUSA IJIMHBI YEPE3 APYrue

4.6

Haxonuts, ncnomns3yst 4epTeKHbIE HHCTPYMEHTHI, pACCTOSTHUS: MEKAY ABYMS TOUKaMH, OT
TOYKH JI0 MIPSIMOM, AJIMHY MyTH HA KBAAPATHOM CETKeE

4.7

Boraucinsate miomanas Guryp, cocTaBICHHBIX U3 IPSMOYTOIBHUKOB, HCIIOJIB30BATh
pasbueHue Ha MPSIMOYTOJILHUKH, Ha paBHBIE (DUTYPHI, 1OCTpauBaHUE A0 MPSMOYTOIbHUKA,
I10J1b30BaThCSI OCHOBHBIMU €IMHULIAMH U3MEPEHUS IIOINAAN, BBIPAXKATh OAHU €IUHUILIb]
U3MEpEeHMsI IUIOILAAN Yepe3 ApyTrue

4.8

Pacrnio3HaBaTh Ha MOJENSX U H300pAKECHUSIX TTUPAMUY, KOHYC, IUITHH/IP, UCTIOIBE30BATh
TEPMUHOJIOTHIO: BepIINHA, peOpo, TpaHb, OCHOBaHKE, pa3BepTKa

4.9

UzobpakaTh Ha KJIeTYaToO Oymare nmpsiMOYTrOJIbHBIA Napayjieenune

4.10

Brerancnsats 00beM IpSMOYTOIBFHOTO Tapasuienenumesa, Kyda, moap30BaTbC OCHOBHBIMU
eJMHUIIAMU U3MEPEHUS 00beMa

411

Pemtats HecmoKHBIE 3371491 HA HAX0XKICHUE TCOMECTPUUCCKUX BECJIIMYUH B IIPAKTUICCKUX
CUTyalusax

IIpoBepsiemble 3jieMeHTHI coaep:kanus (6 Kiacc)

Koxa

IIpoBepsieMblii 3J1eMeHT cO/IeP:KAHUS

HarypanbHble uncna

1.1

Apudmernueckue NeHCTBUS ¢ MHOTO3HAYHBIMH HATYPAJIBLHBIMU YHCIaMH. YHCIIOBBIC BEIPAKCHHUS,
MOPSAZIOK JEHCTBHIA, UCTIOIB30BaHUE CKOOOK. VCIOIb30BaHNE TPU BHIYUCIECHUSIX
MIEPEMECTUTENHFHOTO U COYETATEIHPHOTO CBOWCTB CIIOKEHUS M YMHOKESHHS, PACTIPENEIUTEIHHOTO
CBOICTBa YMHOXKEHUS




1.2

OxpyrieHne HaTypaJbHBIX YHCEI

I[CJ'II/ITCJ'H/I 1 KpaTHBIC YHnClia, HaMOOJBIITNN 06H.II/II>1 JCITUTCIIb U HAMMCHBIICC 0611[66 KpaTHOC.

1.3
JenumMocTb CyMMBI M TPOU3BEICHHS
14 JlemeHne ¢ ocTaTKOM
2 Hdpobu
21 OObIKHOBEHHAsA APOOB, OCHOBHOE CBOWCTBO ApOOH, COKpaleHue npodeii. CpaBHeHUE 1
' yrnopsiiouuBaHue apooeit
29 Pemenne 3a1a4y Ha HaXOXKJICHNE YaCTH OT LIEJIOTO | IIETI0TO MO ero JacTu. J[poOHoe umcio Kak
' pe3yabTaT AeNeHus
23 [IpencraBieHue necsTHUHON ApoOH B Bue OOBIKHOBEHHON APOOU U BO3ZMOKHOCTD IIPECTABICHUS
' OOBIKHOBEHHOM JIpOOY B BUJIE IECATUIHOM
24 Jecaruunble 1pobu U MeTpUUECKas cucteMa Mep. ApupmeTudeckue AeiCTBUS U YUCIOBbIE
' BBIPAXCHHS C OOBIKHOBEHHBIMHU U IECATUYHBIME JPOOIMU
25 OtHomenue. JleneHne B 1aHHOM oTHOIIEHHH. MacmTa0l, nponopuus. [IpuMenenne nponopumit
' TIPH pEIICHUH 3a71a4
[onsTHe mponieHTa. Beruucnenne npoueHTa OT BETUYMHBI U BEJIMYUHBI IO €€ POLICHTY.
2.6 BeIpaxkeHue poLeHTOB AeCATHUHBIMU Opo0sMu. Pemenne 3aay Ha IpoLeHThl. BripaskeHue
OTHOIIIEHHUS BEJIMYUH B IIPOLIEHTaX
3 [TonoxuTenbHBIE U OTPULATENBHBIC YUCTIA
[TonoxurenbHble U OTpULIAaTENbHbIE yncia. Llensie uncna. Moaynpb 4ucia, reoMeTpudecKas
3.1 MHTEpIpeTanus Moy uyicia. M3o0paxeHnue yncen Ha KOOPAUHATHOM nmpsaMoii. YuciaoBeie
npoMexyTku. CpaBHEHHUE yHce
3.2 Apudmernueckre JeHCTBHUA C TOJIOKUTEIHHBIMHA U OTPULIATEIIEHBIMU YHCTIaMU
33 [IpsiMoyrosibHasi cucTeMa KOOpAMHAT Ha IJIockocTy. KoopinHaThel TOUKH Ha IJIOCKOCTH, abcuucca
' u opauHara. [loctpoeHue Touek u puryp Ha KOOpIUHATHOM IJIOCKOCTH
4 BykBeHHbIE BBIpaKeHUS
[IpumeHnenne OyKB I 3alICH MaTEMaTUIECKUX BBIpaKEHHUN U MpeuioskeHuid. CBOHCTBa
41 apu(MeTHYECKUX NeHCTBUI. ByKBeHHBIC BBIpaKEHHS M YHCIOBbIE IOACTAaHOBKU. BykBeHHBIE
PaBEHCTBA, HAXOX/IEHUE HEU3BECTHOI'O KOMIIOHEHTA
492 Dopmyiiel, GOpPMYITEI IEPUMETPA U IJIOMAAN IPIMOYTOJIbHIKA, KBagpaTa, o0beMa
' napajenenumena 1 Kkyoa
5 Pemienue TeKCcTOBBIX 3a1a4
51 Pemrenne TeKCTOBBIX 3a/1a4 apU(PMETHISCKIM CTIOCOO0M
52 Pemenune nornyeckux 3anad. Pemenune 3anau nepe6opoM Bcex BOZMOKHBIX BAPUAHTOB
Pemienue 3agay, conepxaliix 3aBUCUMOCTH, CBSI3bIBAIOLINX BEJIMUUHbI: CKOPOCTh, BPEM,
53 paccTosiHue, [IeHa, KOJIMYECTBO, CTOMMOCTD, IPOU3BOIUTEILHOCTD, BpeMsi, 00bEM pabOThI.
' Enunune! n3MepeHus: Macchl, CTOMMOCTH, PACCTOSIHUS, BpEMEHHU, CKOPOCTH. CBSI3b MEXKITY
€AMHUIIAMU U3MEPEHUS KaKIO0H BEJIMUUHbI
54 Pemenue 3aga4, CBA3aHHBIX ¢ OTHOIICHUEM, IIPOIIOPIMOHATIBHOCTBIO BEIUYHH, IPOLEHTAMH;
' pelleHre OCHOBHBIX 3a/1a4 Ha ApoOU U MPOLIEHTHI
55 OueHKa 1 IPUKKAKA, OKpyTIIeHHE pe3ynbTata. CocTaBieHne OyKBEHHBIX BBIPQKEHUH 110 YCIOBHIO
) 3aJ1a4H.
56 [IpencraBieHne qaHHBIX ¢ HOMOIIBIO TaOIUL U quarpamm. Cronduarele AuarpaMMel. YTeHne
' KPYTOBBIX THArpaMm
6 HarusgHas reometpust
6.1 Touka, npsiMasi, OTPE30K, JIyd, yroj, JOMaHasi, MHOTOYTOJbHHK, YeThIPEXYTOIbHUK, TPEYTOJIBHIK,
' OKPYXHOCTb, KpyT
6.2 B3aumMHoe pacrnonoxeHue AByX IPsSMBIX Ha IJIOCKOCTH, [TapajlIeNIbHbIEC NIPSIMBIE,
' NepIEeHIUKYIISIPHBIE IPSIMbIC
6.3 W3mepeHue paccTOsSHUM: MEXIY AByMs TOUKaMHM, OT TOUKHU 10 IIPSIMOM, AJIMHA MapLIpyTa Ha
' KBaJIpaTHOH ceTKe
6.4 W3mepeHue u NoCTpoeHNE YIJIOB ¢ IIOMOIIBIO TPAHCIIOPTHpa




6.5

Buapl TpeyrodsHUKOB: OCTPOYTONBHBIN, IPSIMOYTOIBHBINA, TYIIOYTOBHBIA, PABHOOSIPCHHBIH,
PaBHOCTOPOHHUI

6.6

UeTtslpexyroiabHuk. [IpsMOyroibHUK, KBaAPAT: UCIONIb30BAHUE CBOMCTB CTOPOH, YTJIOB,
JuaroHaneun

6.7

N3o0paxeHne reoMeTpuIecKiX GUTryp Ha HETMHOBAHHOW OyMare ¢ UCTIOIb30BAHUEM ITHPKYIIS,
JTUHEHKH, YyTONbHUKA, TpaHcopTupa. IlocTpoennst Ha KileT4yaToi Oymare

6.8

HCpI/IMeTp MHOT'OYTOJIbHHUKA

6.9

ITonsTre miomaay GUrypsl, e IMHAIB U3MepeHus Tiomann. [IpubmmkeHHoe H3MEPEHHE
mIomaay GuUryp, B TOM YHCIIE Ha KBaIpaTHOMW CETKE

6.10

[IpubnmxeHHOE U3MEPEHUE [UIMHBI OKPYKHOCTH, IJIOMAIN KpyTa

6.11

CI/IMMCTpI/I}IZ HCHTpaJIbHas, OCCBasd U 3C€pKaJibHA. HOC’I’pOCHI/IG CUMMCETPHUYHBIX (l)I/II‘yp

6.12

Harnsaele npencTaBieHus 0 POCTPAHCTBEHHBIX (PHUTypax: mapaenenuiea, Kyo, npu3ma,
nupamMuia, KOHyC, UITUHIP, map u chepa. M3o0pakeHre npocTpaHCTBeHHBIX Guryp. [IprumMepst
pa3BepTOK MHOTOTPaHHUKOB, HWIMHIAPA U KoHyca. Cozanne Mojenel IpoCcTpaHCTBEHHBIX (UTYp
(u3 Oymaru, IpOBOJIOKH, TUTACTHIIMHA U IPYTHX MAaTCPHAJIOB)

6.13

[Tonsitre 00beMa, eAUMHMLIBI H3MepeHus 00beMa. OObeM MPSIMOYTOJILHOTO Mapalieienuiena, Kyoa

IIpoBepsiemble TpeOOBaHMSA K Pe3y/JIbTATAM OCBOCHHUSI OCHOBHOI
oOpa3oBaTe/ibHOM MporpamMmal (7 Kjacc)

Kon

ITpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOEHUSI 0OCHOBHOM 00pa3oBaTe/IbHOM

MnmpoBEpAECMOro nmporpamMmmMbl OCHOBHOT'0 oo1rero 06pa3OBaHHﬂ

pe3yjabTara

1

Yucna ¥ BEIYHUCICHUS

11

BI:IHOJ'IHSITB, COUYCTas1 yCTHBIC U TIMCbMCHHBIC IIPUCMEI, apI/I(l)MeTI/ILIGCKI/IC HCﬁCTBHH C
PpalOHAJIbHBIMU YUCJIaAMU

1.2

Haxoauth 3HaueHUS YUCIIOBBIX BRIPAKEHUH, TPUMEHSATh pa3HOOOPa3HBIE CIIOCOOBI U
MIPUEMBI BRIYHMCIICHHS 3HAYCHUH TPOOHBIX BBIPAKCHHIA, COJCPKAIIUX OOBIKHOBCHHEIC H
JeCATUIHBIC IPOOH

1.3

ITepexonuTs OT OTHOM (hOPMBI 3aMKCH YUCEN K JPYToi (TPeoOpa3oBhIBATH ACCITUIHYIO
JIpoOb B OOBIKHOBCHHY0, OOBIKHOBEHHYIO B JICCSITHYHYIO, B YACTHOCTH, B OECKOHEUHYIO
JECATUIHYIO Tpo0b)

1.4

CpaBHI/IBaTB U yropgaaouuBaTh pallMOHAJIbHBIC YUCJIa

1.5

OKpyTIIATE YHCIIa

1.6

BrinoasaTs IMPUKUIKY U OLICHKY pE3yJibTaTa BI:I‘-IHCJ'IGHI/IfI, OIICHKY 3HAYCHUI YUCIIOBBIX
BBIpa)KCHHﬁ. BeITTOIHATE ASHCTBUS CO CTEIICHSIMU C HaTypaJbHBIMHU ITOKa3aTCIIAIMA

1.7

HpI/IMeHSITB IMPpU3HAaKU JCIIMMOCTHU, PA3JIOKCHHUEC HAa MHOXKUTCIIN HATYPaJIbHBIX YUCCIT

1.8

Pemats IMPAKTHUKO-OPUCHTUPOBAHHELIC 3a/la4M, CBA3aHHBIC C OTHOUMICHUEM BEJINYHMH,
MponopHuruOHaJIbHOCTHIO BCIINYNH, IIPOLICHTAMU, UHTCPIPECTUPOBATL PE3YJIbTAThl PCIICHUA
3aaa4 ¢ y4eToOM OFpaHquHHﬁ, CBSI3aHHBIX CO CBOMCTBaMH paccMaTpruBacMbIX 00BEKTOB

Anrebpandeckre BhIPaXKCHUS

2.1

Hcrnonk3o0BaTh anreOpanyecKyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTh €€ B TIPOIIECcCe
OCBOCHHS YIECOHOTO MaTepHaia

2.2

HaXOZ[I/ITI: 3HAYCHUA 6YKBCHHBIX BI:;Ipa)KCHI/Iﬁ IIpU 3aJaHHBbIX 3HAYCHUAX IMCPEMCHHBIX

2.3

BrimonHATE MpeoOpa3oBaHus METOT0 BRIPAKEHHSI B MHOTOUJICH MTPUBEIEHUEM TTOT00HBIX
CJIaraeMbIX, PACKPBITHEM CKOOOK

2.4

BrITIOMHATS YMHOXKEHHE OTHOYIICHA HA MHOTOWIEH ¥ MHOTOYJIeHa HA MHOTOWIEH,
MPUMEHATH (OPMYITBI KBaJIpaTa CyMMBI U KBaJpaTa pasHOCTH

2.5

OcCymIecTBIATE pa3ioKeHHe MHOTOYJICHOB HA MHOYKHUTEH C TIOMOIIIBIO BEIHECEHHUS 32
CKOOKH 00IIET0 MHOXKHTEIS, TPYIITUPOBKHU CIIaraeMbIX, IPUMEHEHHS (HOpMyIT
COKPAIICHHOT'0 YMHOKEHHUS

2.6

[IpumenaTh MpeobpazoBaHKsI MHOTOYJICHOB JJIS PEUICHUS PA3INIHBIX 3a/1a4 U3




MAaT€MAaTHUKHU, CMCXKHBIX ITPEAMETOB, U3 peaanoﬁ IIPaKTUKHU

Hcronp30BaTh CBOMCTBA CTEIICHEH C HaTypaJbHBIMHU IMOKA3aTCIIAMU IJIA npeo6pa30BaHI/I$1

2.7 N
BBIpaXCHUN
3 VYpaBHeHHS U HEpPAaBEHCTBA
Pemars nuHEHBIC ypaBHEHUS C OJHOM MEPEMEHHOM, TPUMEHSIS IPaBUJIa IePexoia OT
3.1 WCXOJTHOTO YpaBHEHHS K PABHOCHIIEHOMY eMy. [IpoBepsTh, SBISETCS JIM YUCIIO KOPHEM
ypaBHEHUS
3.2 [IpumMeHsTh TpadguuecKrie METOIbI TIPU PEIICHUH JIMHEHHBIX YPaBHEHHN M UX CUCTEM
33 [TonOupate mpUMeEpHI AP YMCEIN, SABISIOIIUXCS PEIICHUEM JIMHEHHOTO YPaBHEHHUS C ABYMS
' MEePEMEHHBIMU
34 CTpouTh B KOOPAWHATHOH IIOCKOCTH rpadyK JIMHEHHOTO YpaBHEHHS C ABYMS
' MIEPEMEHHBIMU; TIOJIB3YSCHh IPa(KOM, TPUBOAUTH IPUMEPHI PEIICHUS YPaBHCHUS
35 Perate cucTeMbl IBYX JTHHEHHBIX YPaBHEHH C IByMSs IEPEMEHHBIMU, B TOM YHUCIIE
' rpaduyuecku
CocTaBisTh ¥ pemarh JMHEHHOE YpaBHEHUE WIIH CHUCTEMY JIMHEWHBIX YPaBHEHUH 110
3.6 YCIIOBHIO 33/1a4H, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ[a4H TTOTyUSHHBIH
pe3ynbTat
4 Koopaunats! u rpaduku. OyHKITHH
N300paxath Ha KOOPAWHATHYIO PSIMYIO TOUYKY, COOTBETCTBYIOIIHE 33 JaHHBIM
4.1 KOOpJIWHATAM, Y4, OTPE3KH, HHTCPBAIIBI, 3aIIHCHIBATH YUCIIOBBIE TPOMEKYTKH Ha
anredpanvdeckoM S3bIKe
4.2 OTMevaTh B KOOPAMHATHOM TUIOCKOCTH TOYKH I10 33J]aHHBIM KOOpPIMHATAM
4.3 Crpouts rpaduku TuHEHHBIX QyHKUIUH. CTpouTh rpaduk GyHKIUH Y = [X]|
OnwuchiBaTh C MOMOIIBIO PYHKIMN U3BECTHBIC 3aBUCHMOCTH MEX]Ty BETMYMHAMHE: CKOPOCTH,
44 BpEMsI, PaCCTOSIHUE, TICHY, KOJTMIECTBO, CTOUMOCTE, IIPON3BOIUTEIIHFHOCTD, BPEMs, 00heM
paboThI
4.5 HaxonuTh 3HaueHne QyHKIMU 110 3HAYCHHUIO €€ apryMEeHTa
46 [Monumate rpadudeckuii cnocod MpeCTaBICHUS U aHAIM3a HH()OPMAITUH, U3BIIEKATh U
' UHTEPIPETUPOBATh MHPOPMAIIHMIO U3 TPAPHUKOB pEaTbHBIX MIPOIIECCOB U 3aBUCUMOCTEN
5 BeposTHOCTh 1 cTaTHCTHKA
UwuraTh HHPOPMAITUIO, IPEACTABICHHYIO B TA0JUIIAX, HA JHarpaMMax, PeJCTaBIATh
51 JTaHHBIC B BUC TaOIHI], CTPOUTH TUATPAMMEI (CTOJIOUKOBBIC (CTOIOYATHIC) U KPYTOBBIC) 11O
MacCUBaM 3HaUYCHUH
59 OnwuchiBaTh U HHTEPIPETHPOBATH PEeabHbBIC YHCIIOBBIC TAHHBIE, TIPE/ICTABICHHBIC B
' TaOJHUIIaX, HA JarpaMmax, rpaukax
53 Hcnonb30BaTh U1 ONMMUCAHUS JAHHBIX CTATHCTHUECKUE XaPAKTEPUCTUKU: CpeTHEES
' apudMeTHIeCKOE, MeIMaHa, HanOoJIbIIIee M HAaNMEHBIIIee 3HAYCHHUS, pa3Max
HMeTh npeacTaBiIeHuE O CIIYIaHON H3MEHUYNBOCTH Ha TIpUMeEpax MeH, GU3NIeCKUX
54 BEJINYHH, aHTPOIIOMETPHUYECKHX JIAHHBIX, UMETh TPEICTABICHHE O CTATUCTUICCKOM
YCTOMYUBOCTH
6 I'eomeTpus
PacrioznaBaTh H3y4eHHBIC TEOMETPHUYECKUE (PUTYPBI, OTIPEACATh UX B3aUMHOE
6.1 pacnonoxeHue, n300paxxaTh TeOMETPUISCKHUE (QUTYPHI, BEITOTHITH YSPTEKH MO YCIOBUIO
' 3aauu. V3MepsaTs TMHEeWHbIE U YIIIOBBIE BETHMYUHEI. PeliaTh 3aja4uu Ha BBIYHUCICHUE JUTHH
OTPE3KOB U BEIIMYKH yTIIOB
Jenath TpyOyI0 OLIEHKY JIMHEHHBIX W YTJIOBBIX BEJIMYHH TIPEJIMETOB B pEallbHOMN KU3HH,
6.2 pasMepoB MPUPOIHBIX OOBEKTOB. Pa3nmuyuaTh pazMepsl 3TUX 00BEKTOB IO MOPSIKY
BEJTUYMHBI
6.3 CTpOoUTh YePTEKHU K TEOMETPHUUECKHUM 3a1a4aM
6.4 [Tonb30BaTHCS MPU3HAKAMH PABEHCTBA TPEYTOJILHUKOB, UCIIOIB30BATh MPU3HAKA U
' CBOWCTBA PaBHOOCAPEHHBIX TPEYTOJIHLHUKOB NIPU PEIICHUN 33124
6.5 [TpoBoAKTE TOTHYECKUE PACCYKACHUS C UCIIOIB30BAHUEM I'eOMETPHUECKUX TEOPEM




6.6

ITonp30BaThCS MPHU3HAKAMH PABEHCTBA MPSAMOYTOJIBHBIX TPEYTOJIHHUKOB, CBOMCTBOM
MeJHMaHbl, TPOBEJCHHOHN K THTIOTEHY3€ MPSMOYTOJIIEHOTO TPEYTOJIBHIKA, B PEIICHUH
TEOMETPUYECCKUX 3a7a4

6.7

OmnpenensaTs mapamieIbHOCTh IPSMBIX C HIOMOIIBIO YIIIOB, KOTOPBIE 00pa3yeT ¢ HUMU
cekymiast. Onpenenars napaulesIbHOCTh NPSIMBIX C IOMOIIbIO PaBEHCTBA PACCTOSIHUM OT
TOYEK OJHOM MPSMOMN A0 TOYEK APYrod MpsMOi

6.8

Pemrate 3amaum Ha KieTdaTo Oymare

6.9

[IpoBOAKTE BEIYMCIICHUS U HAXOIUThH YUCIIOBBIC U OYKBEHHBIC 3HAYCHUS YTJIOB B
TEOMETPHUYECKUX 33[]a4aX C UCTIOJIB30BAaHIEM CyMMEI YTJIOB TPEYTOJIHHUKOB U
MHOTOYTOJIBHHKOB, CBOWCTB YTJIOB, 00pa30BaHHBIX MPH MEPECEUEHUH JBYX MapalieIbHbBIX
MpSMBIX ceKyIleil. PemaTte mpakTuyecKkue 3aaui Ha HAXO0K/ICHUE YTJIOB

6.10

Bragets moHATHEM TE€OMETPHUECKOTO MECTa TOYEK. YMETh OMPENENATh ONCCEKTPHCY yTiia
U CEpPEeIMHHBIN NEPICHIUKYIISIP K OTPE3KY KaK T€OMETPUUECKUE MECTa TOUEK

6.11

DopMyIHPOBATh ONpEeNICHIS OKPYKHOCTH M KPyTa, XOPbl U THAMETPa OKPY>KHOCTH,
MOJIb30BaThCA UX CBOMCTBAMU. Y METh MIPUMEHATH 3TH CBOMCTBA MPHU PEUIEHUH 3a/1a4

6.12

Bnaners moHsATHEM ONMKUCAHHON OKOJIO TPEYTOJIBHUKA OKPYKHOCTH, YMETh HAXOAUTH €€
nentp. [loip3oBaThest hakTaMu O TOM, YTO OUCCEKTPHCHI YIIIOB TPEYTOIbLHUKA
MIEPECEKAIOTCS B OJJHOM TOUKE, U O TOM, YTO CEPEIUHHBIE NEPICHIUKYISPHI K CTOPOHAM
TPEYTOJIbHUKA TIEPECEKAIOTCS B OTHON TOUYKE

6.13

Brnanets noHsATHEM KacaTebHOU K OKPY>KHOCTH, MOJIB30BATHCS TEOPEMOH O
MEPHEHANKYIIPHOCTH KacaTeJIbHON U pajguyca, IPOBEICHHOTO K TOUKE KaCaHus

6.14

Tlonp30BaThCs HpOCTCﬁIHPIMPI TCOMETPUICCKUMU HEPABCHCTBAMU, IOHUMATh UX
HpaKTI/I‘leCKI/Iﬁ CMBICJI

6.15

IIpoBOANTH OCHOBHBIE TEOMETPHUIECKHIE TOCTPOSHUS C IIOMOIIBIO IIUPKYIISA U JIMHEHKN

IIpoBepsiemble j1eMeHThI coep:xkaHus (7 KJacc)

Koxa

IIpoBepsieMblii 3J1eMeHT cO/IeP:KAHUS

Yucia ¥ BEIYHCICHUS

1.1

JpoOu 0OBIKHOBEHHBIC W JECATUIHBIC, TIEPEXO0T OT OAHOU (DOPMBI 3aIiCH IPOoOeH K APYTOi.
[oHsATHE PaMOHANBEHOTO YHCIIA, 3AIUCh, CPABHEHKE, YIOPSIOYMBAHUE PAIIHOHATBHBIX YUCEI

1.2

Apudmernueckre IEHCTBUS C pallMOHATLHBEIME YnciIaMu. Perrenne 3amay u3 peaqbHOM MpaKTHKH
Ha 9acTH, Ha ApoOH

1.3

CremneHs ¢ HaTypaJbHBIM MTOKA3aTCJICM: OIIPECACIICHUC, npeo6pa3OBaHHe BI:Ipa)KCHI/Iﬁ Ha OCHOBC
OIpEaACIICHUS, 3aITUCh OOJNIBIIMX YHCEIT

1.4

[IporeHTsI, 3aUCh MPOLIEHTOB B BUC IPOOH U ApOOU B BUJIE MPOICHTOB. Tpu OCHOBHEIC 3a/1a4U
Ha TIPOIICHTHI, PEUICHHE 33129 U3 PEaTbHON MPAKTHKH

1.5

HpI/IMeHeHI/IG IMMPU3HAKOB ACJIMMOCTH, PA3JIOKCHHUC HA MHOKHUTCIIN HATYPAJIbHBIX YUCCIT

1.6

PeanpHBIE 3aBUCUMOCTH, B TOM YHCIIE TIpsMasi ¥ 0OpaTHast MPOIIOPIIMOHATIEHOCTH

Anrebpandeckre BBIPaKCHUS

2.1

TlepemeHHbIE, YMCIOBOE 3HAUEHNE BHIPAXKEHUS C IEpeMeHHOM. JlomycTUMble 3HaYEHUS
TIEPEMEHHBIX

2.2

IIpencraBienne 3aBUCHMOCTH MEXIy BETMUYWHAMU B BHJIE GopMyJIsl. Beraucienus mo popmynam

2.3

Hp€06p330BaHI/Ie 6YKBCHHBIX BBIpa)KeHHﬁ, TOXJACCTBCHHO PABHBIC BHIPAKCHUA

2.4

CBo#iCTBa CTENIEHH C HATYPaJIBHBIM MTOKa3aTeNIeM

2.5

OI[HO‘lJ'ICHBI ¥ MHOTrOowIeHbI. CTEICHh MHOT'OYJICHA. CJ'IO)KCHI/IG, BbIYUTAHUC, YMHOKCHHC
MHOTI'O4JICHOB

2.6

(DOpMyJ'H:I COKpPAIICHHOI'0 YMHOXCHUA: KBaApaT CYMMBI U KBaJApaT pa3HOCTH. (I)opMlea pa3HOCTH
KBaJpaToB. PaznoxxeHne MHOTOWICHOB Ha MHOXUTECIIH

YpaBHeHUA

3.1

YpaBHeHHE, KOpEHb YPaBHEHUS, TIpaBUiIa MPEOOPa30BaHUS YPABHECHUS, pABHOCHILHOCTh
ypaBHEHUH




JIvHeitHOe ypaBHEHHUE C OJIHOU NMEPEMEHHOM, YUCIIO KOPHEN JJUHEUHOTO YPaBHEHUS, PEIICHUE

3.2 . N
JTUHEHHBIX ypaBHEHHUH
3.3 CocraBieHnue ypaBHEHUH 10 YCIOBHUIO 3a1a4l. PemieHne TeKCTOBBIX 33/1a4 ¢ TIOMOIIBIO ypaBHEHUH
34 JluneiiHOe ypaBHEHHUE C IBYMs IEPEMEHHBIMH U €0 rpaduk
35 Cucrema IByX THHEWHBIX YPaBHCHHU C IBYMs IIEPEMEHHBIMU. PelieHrne cucteM ypaBHEHUA
' croco60oM TOACTaHOBKH. [[puMephI pemeHust TEKCTOBBIX 334a4 C TOMOIIBIO CHCTEM YPaBHEHUN
4 Koopaunars! u rpaduku. @yHkunu
4.1 Koopaunara To4ku Ha psMoit
4.2 UwncnoBble MPOMEXYTKH. PaccTosHUE MeX Ty NBYMS TOUKaMH KOOPJIUHATHOM MPsIMOH
43 IIpssmoyronbHas cuctema koopauHat, ocu Ox u Oy. AGcruicca u OpInHATa TOYKH Ha
' KOOPIWHATHOU TJIOCKOCTH
4.4 [Ipumeps! rpadukoB, 3agaHHbIX GopMyaamMu. UTeHue rpaduKoB peabHbIX 3aBUCHMOCTEH
4.5 [onsatne pynkunu. ['paduk Gynxaun. CBolicTBa GyHKUNN
4.6 Jluneiinas ¢pyHkius, ee rpaduk. I'paduk Gyskuuu y = [X|
4.7 I'paduueckoe perieHre TMHEHHBIX YpaBHEHHI M CUCTEM JIMHEWHBIX YpaBHEHUH
5 BeposTHOCTS B cTaTHCTHKA
IIpencrasieHue NaHHBIX B BUJIE TaOJINII, AHAarpamMm, rpaduKoB. 3armoTHeHHE TaOIuI, 9TCHUE U
51 MOCTPOCHHUE THarpamm (CTOJIOUKOBBIX (CTOJIOUATHIX) U KPYroBbiX). UTeHMe rpadMKOB peanbHbIX
' npoueccos. M3Bneyenne nHpopMaluy U3 AUarpaMM U TaOJULL, UCTIONB30BAHUE U MHTEPIIPETALHS
JTAHHBIX
59 OnucatenpHas CTATUCTHKA: CpejiHee apuMeTHIecKoe, MeInaHa, pa3Max, HauboJbIIee 1
' HaUMCHBbIIIee 3HAYCHUST Ha0Opa YHUCIOBBIX AaHHBIX. [I[puMephl ciyyailHONH N3MEHUYNBOCTH
CrnyuaitHpli 9KCIIEpUMEHT (OIIBIT) U Cly4aiiHoe coObITHE. BeposTHOCTh 1 yacToTa. Posb
5.3 MaJIOBEPOSATHBIX U MPAKTHYECKH JOCTOBEPHBIX COOBITHIA B IPUPOJIE U B 001IecTBe. MoHETa
UrpanbHas KOCTh B TEOPUU BEPOSTHOCTEH
I'pad, Bepuiuna, pedpo. Ctenenp BepinHbl. Hucio pedep 1 cyMMapHasi CTIEHb BEPIIIHH.
54 [Ipencrasnenue o cesa3Hoctu rpada. Lenu n mukisl. [Iytu B rpadax. O6xox rpada (3iinepos
nyTh). [IpencraBiaeHue 00 opueHTHPOBaHHOM rpade. Pemenue 3amay ¢ momoIipo rpados
6 I'eomerpus
Hauanbabie nousiTust reomeTpun. Touka, npsiMasi, OTPE30K, JIyd. YToJ. Buabl yrios.
6.1 Beprukanbubie 1 cMexHbIe Ykl buccektpuca yria. JlIomanasi, MHOTOyrofibHUK. [lapaienbHoCTh
Y TICPIICHIUKYISIPHOCTD TIPSIMBIX
6.2 Cummerpuunsie ¢purypbl. OCHOBHBIE CBOHCTBA OCEBOW cuMMeTpuH. [IpruMepsr cummeTpun B
' OKpY>KalollleM MUpe
6.3 OCHOBHBIE TIOCTPOCHUSA C TIOMOIIBIO ITUPKYJIS 1 THHEWKH. TpeyronsHuK. BeicoTa, MennaHa,
' OmcceKkTpuca, X CBOMCTBA
6.4 PaBHOOEIPEHHBIN U PABHOCTOPOHHUH TPeyronbHUKH. HepaBeHCTBO TpeyroabHUKA
6.5 CBolicTBa ¥ IMPU3HAKU paBHOOEAPEHHOTO TPEYroJIbHUKA. [I[pU3HaKy paBeHCTBA TPEYTOJILHUKOB
6.6 CBoiicTBa 1 MPU3HAKY MMapAIIIENbHBIX IPAMbIX. CyMMa YTJIOB TPEyroibHUKA. BHEIIHUE yTiTbI
' TPEYTOJIbHAKA
[IpsmoyrobHEI TpeyronbHUK. CBOWCTBO MEAMAHKI MMPSMOYTOJIEHOTO TPEYTOJIbHHKA,
6.7 MIPOBEJICHHOM K TumnoTeny3e. [Ipiu3Haky paBeHCTBa MPSMOYTONBHBIX TPEYTOJILHUKOB.
IIpssMOYTONBHBIN TPEYTOMBHUK ¢ yTIIOM B 30°
6.8 HepaBencTBa B reoMeTpru: HEPAaBEHCTBO TPEYTOJIbHHKA, HEPABEHCTBO O JUIWHE JIOMaHOI, Teopema
' 0 0oJbIIeM yriIe ¥ OOJbIIeH CTOPOHE TpeyrobHUKA. [IepreHIuKynsap 1 HaKIIOHHAS
6.9 I'eomerprueckoe MecTo Touek. buccekTprca yria u cepeJUHHBIN NEPICHINKYIAP K OTPE3KY Kak
' TEOMETPUUSCKHE MECTa TOUCK
6.10 OKpy>KHOCTB U KpPYT, XOpJia U IHaMeTp, UX CBOCTBa. B3anMHoe pacnonoxeHue OKpy>KHOCTH U
' npsmoid. KacarenbHas v cexyias K OKpy>KHOCTU
6.11 OKpy>KHOCTh, BIUCAHHAS B Yroj. BrircaHHas 1 onicaHHas OKPY>KHOCTH TPEYTOJIbHUKA




IIpoBepsiemble TPpeOOBaAHUS K Pe3yJbTaTaM OCBOEHUSI OCHOBHOM
o0pa3oBaTe/IbHOM NMporpaMmsbl 8 Kiiacca

Kon IIpoBepsieMble npeAMeTHBIE pe3yJbTATHI OCBOCHHUSI OCHOBHON 00pa3oBaTe/IbHOM
MPOBEPAEMOro NMPOrpaMMbI OCHOBHOI0 00111ero 00pa30BaHus
pe3yjbTaTa
1 Uwcna v BEIYUCIICHUS
Hcmonp30BaTh HaYaIbHBIE MTPEICTABICHNS O MHOYKECTBE IEHCTBUTEIBHBIX YHCEI IS
1.1 CPaBHEHUS, OKPYTJICHUS U BBIYUCIICHUH, N300paXkaTh ACHCTBUTENBHBIC YUCIIA TOYKAMH Ha
KOOPAWHATHOW MPSIMOI
[IpumenaTs moHATHE apru(PMETHIECKOTO KBaAPATHOTO KOPHS, HAXOIUTH KBAAPaTHBIE KOPHH,
1.2 UCTIOIB3YsI IPH HEOOXOIUMOCTH KaIbKYJSTOP, BEITIOIHSTH MPE0Opa30BaHUs BRIPAKEHUH,
COJICprKalINX KBaJpaTHbIC KOPHU, HCITOJIL3YS CBOWCTBA KOPHEH
13 Hcrnonk30BaTh 3anicH OOJBIINX U MAJIBIX YHCE C TOMOIIBIO JIECATHYHBIX IPOOCH 1
' creneHelt uucna 10
2 AnrebpandecKuie BRIPaKEHHS
21 [IpuMeHSTh TOHATHE CTETICHU C LIEIBIM TI0Ka3aTesIeM, BBITIOIHITE TPeoOpa3oBaHUS
' BBIPQXCHHI, COJEPKAIINX CTEIEHH C IeJTBIM MTOKa3aTelieM
29 BrITOmHATE TOXIECTBEHHBIE MPEOOPa30BaHUs PallMOHATHHBIX BRIPAXKEHHI HA OCHOBE
' TIpaBWJI NEUCTBHUIA HAJ MHOTOWICHAMH U aJITeOpandecKUMHA IPOOsSIMHU
2.3 PacknanpiBaTh KBapaTHBINA TPEXWICH HA MHOKHUTEITH
24 [IpumeHATh TpeoOpaz0BaHMs BEIPAKEHUH U PEIICHHS Pa3IMYHBIX 33/1a4 U3 MaTeMaTHKH,
' CME)XHBIX TIPEMETOB, 3 PEaNbHOI MPaKTUKN
3 YpaBHeHHS U HEPABEHCTBA
31 Pemars nuHeHbIC, KBaIpaTHBIC YPABHEHUS U PAIlHOHAILHBIC YPAaBHEHUS, CBOMSIIIUECS K
' HUM, CUCTEMBI JIBYX YPaBHCHUH C IByMsI IEPEMECHHBIMH
IIpoBouTh MpoCTEIIMe UCCIIEIOBAHUS YPABHEHUNA U CUCTEM YpaBHEHUN, B TOM YHUCIIE C
3.2 MPUMEHEHUEM IrpapUUeCKUX MPeICTaBICHUH (YCTaHABINBATh, UMEET JTM YPaBHCHUE HITU
CUCTEMa ypaBHEHUI PEIICHUS, €CITH UMEET, TO CKOJIBKO, U IMPOYEe)
ITepexoauTh OT CIIOBECHOH (OPMYIHPOBKH 337a49H K €€ aare0pandeckoil MOJIEIH C
3.3 MTOMOIIIBIO COCTABJICHUS YPAaBHCHUS WM CUCTEMBI YPABHCHU, HHTEPIIPETUPOBATH B
COOTBETCTBHH C KOHTEKCTOM 3a/Ia4¥ MOTy4YeHHBINH pe3yIbTaT
[IpuMeHSTH CBOMCTBA YHCIIOBBIX HEPABCHCTB JJIsi CPABHEHUS, OIICHKH, PEIIaTh JINHCHHBIC
34 HEPaBEHCTBA C OJHOMN MEPEMEHHON U UX CUCTEMBI, IaBaTh TPAPUUSCKYIO WILTFOCTPAIUIO
MHO>KECTBA PEIIeHN HEpaBEHCTBA, CHCTEMBI HEPABEHCTB
4 OyHKIHMN
ITornMaTh 1 HCTIONB30BaTh (DYHKIIMOHAIBHBIE TOHITHS U SI3bIK (TEPMHHBI, CHMBOJINYECKIE
41 0003HAYCHNs), ONPEICIIATh 3HAUCHUE (PYHKIIMU 110 3HAYCHHUIO apTyMEHTa, OMPEIeNATh
CBOICTBa (DYHKITUH 110 €€ TpaduKy
k 2 3
49 Ctpouthb rpadHKH dIeMEHTapHbIX GyHKIMIA Buaa: Y = ; Y = X5, Y =X, y = [X|, onuChIBaTh
CBOICTBA YHCJIOBOH (DYHKITHH 110 e¢ Tpaduxy
5 BeposTHOCTh 1 cTaTHCTHKA
51 W3Bnekats 1 mpeoOpa3oBhIBaTh HH(POPMAIIHIO, IPECTABIEHHYIO B BUE TaONHII, THArpamMM,
' rpaduKoOB, IPEJCTABIATH NaHHBIC B BUIE TAOIUII, TUarpaMm, TpadukoB
59 OnuceIBaTh JaHHBIE C TIOMOIIBIO CTATHCTUYECKHX TIOKa3aTeNeil: CpeTHNX 3HAUYCHUH U Mep
' paccenBanus (pa3Max, TUCIIEPCHS M CTAHIAPTHOE OTKIIOHEHHE)
53 HaxoauTh 4acTOTHI YMCIOBBIX 3HAYEHHUI 1 YaCTOTHI COOBITHIA, B TOM YHCJIE M0 PE3yIbTaTaM
' U3MEPECHUN 1 HAOJIOICHMIA
54 HaxoauTh BEpOSITHOCTH CITy4aliHBIX COOBITHH B OIBITaX, 3HASI BEPOSTHOCTH 3JIEMEHTAPHBIX
' COOBITHI, B TOM YHCIIE B OTBITAX C PABHOBO3MOKHBIMH JJIEMEHTAPHBIME COOBITHAMU
5.5 Hcnonk30BaTh rpaduueckue MOJICIN: ASPEBO CIIYYAHHOTO SKCIIEPUMEHTA, TUATPaMMBbI




Diinepa, 9uCIOBas MpsMast

OHepHpOBaTB MOHATUAMU: MHOKCCTBO, IOAMHOXKCCTBO, BBIIIOJHATH OIICpAalliu HAZl

5.6 MHOKECTBAMU: O0bEIMHECHUE, IEPECCUCHUE, JOMOTHEHNE; IEPSUUCIIATh DIIEMEHTHI
MHO>KECTB, IPUMEHSTH CBOMCTBa MHOKECTB
Hcmonb30BaTh rpaduueckoe MpeIcTaBICHUEe MHOXKECTB U CBSA3CH MEXKTy HUMU JIJIS
5.7 OTIMCaHUs TPOIIECCOB U SIBJICHUI, B TOM YHCIIE TIPU PEIICHNH 3a7ad U3 APYTHUX yIeOHBIX
MIPEIMETOB U KypCOB
6 I'eomerpus
6.1 PacriozHaBaTh OCHOBHBIE BUIBI YETHIPEXYTOJIHHUKOB, MX JIEMEHTHI, IIOJIb30BATHCS X
' CBOMCTBaMU NPH PEIICHUH T€OMETPUICCKUX 3aa4
6.2 [IpuMeHATh CBOMCTBA TOYKM MIEpEeceYeHNsI MeIaH TPEYroJbHIKA (IIEHTPa Macc) B PEUICHUH
' 3a1ay
Bragets moHsiTHEM CpeHEN IMHUN TPEYTOIbHUKA U TPAIeUy, IPUMEHSITh UX CBOHCTBA
6.3 MIpU pelIEeHNH reoMeTprudeckux 3aaad. [Toas3oBaThca TeopeMoit dajeca U TeopemMoit o
MIPOTMOPITUOHANBHBIX OTPE3KaX, MPUMEHSITh UX JUIS PEIICHUS MPAKTUICCKHUX 3134
6.4 [IpuMeHATh TPU3HAKHU TOAOOWS TPEYTOIHPHUKOB B PELICHHH I€OMETPUIECKIX 3a7ad
ITonb3oBathes Teopemoii [Tudaropa st peleHus: reOMETPUYSCKUX U TPAKTHYECKUX 33]1ad.
6.5 CTpouTh MaTeMaTHIECKYIO MOJIENb B MTPAKTHUECKUX 33[]a4ax, CAMOCTOSTENIFHO JeNIaTh
YepTeX M HAXOJAUTh COOTBETCTBYIOIIHNE JUTHHBI
6.6 Bragets moHsITHAMYU CHHYCa, KOCHHYCA M TAHT'€HCA OCTPOTO YIJIa IPSMOYTOJIBLHOTO
TpeyroibHHKa. [101530BaThCS STUMH MOHATHAMH JJIS PEIICHIS MPAKTHIECKUX 33121
BoruucnsaTs (pa3nuyHbIMU CIIOCO0aMHU) TUTIOMIA/Ih TPEYTOIbHUKA U IO IN
6.7 MHOTOYTOJBHBIX GUTYP (TONB3YSICH, TIe HE00X0INMO, KATBKYIATOpOM). IIpuMeHsITh
MOJTy4YeHHBIE YMEHUS B MPAKTUYECKUX 3a7adax
BrageTs MOHITHAMYU BIIUCAHHOTO M IIEHTPAIHHOTO YTIIa, UCTIOIH30BATh TEOPEMBI O
6.8 BITMCAHHBIX yTJIaX, YIJIaX MEXAy XOpAaMHu (CEeKyIUMH) U YTIIe MeXIy KacaTelIbHOH U
XOPAOH NP PEIICHUH T€OMETPUICCKIX 3a1a4
6.9 Bragets moHsATHEM ONMMCAHHOTO YETHIPEXYTONBHNAKA, IPUMEHSITh CBOWCTBA OMTUCAHHOTO
' YEeTHIPEXYTOJFHUKA TIPU PEIIeHNH 3a1a4
[IpuMeHSTh OTyYeHHBIE 3HAHUS HA TIPAKTHKE - CTPOUTh MAaTEeMaTHYCCKHE MOJICITH IS
6.10 3a/1a4 pealbHOM KU3HU U TPOBOJAUTH COOTBETCTBYIOIIHE BHIUMCICHHS C IPUMEHEHHEM
MO00MS M TPUTOHOMETPHH (ITOJIB3YSICh, TIE HEOOXOIUMO, KATBKYJIITOPOM)
IIpoBepsiemble 31eMeHTHI coAep:kaHus (8 Kiacc)
Kon IIpoBepsieMblii 3J1eMeHT CO/IEePKAHUSA
1 Uucna v BEIYUCIICHAS
11 KsanpaTasiit kopeHs u3 yucina. [loHsTHe 00 UpparMOHANIBHOM YuCIie. JleCATUIHBIC TPHOITKEHUS
' UppAIMOHATBHBIX YHCET
12 CaoiicTBa apuMeTHIECKUX KBaAPATHBIX KOPHEW U MX IPUMEHEHHE K MTPE0OpPa30OBAHHIO YHUCIOBBIX
' BBIPKCHUN U BEIYMCICHUAM. JleiICTBUTENBHBIC YK CIIA
1.3 CrereHp ¢ ebIM IMoKa3aTelleM U ee cBo¥cTBa. CTaHaapTHAS 3alliCh YUCTa
2 Anrebpandeckre BBIPaKCHUS
2.1 KBangpaTHbIil TpexwiieH, pa3ioXKeHne KBaIpaTHOTO TPeXWieHa Ha MHOKUTENN
2.2 Anrebpandeckas 1poob. OCHOBHOE CBOIMCTBO anreOpandeckoit Jpoou
2.3 CrnosxkeHue, BbIUNTAHUE, YMHOXKCHHUE, IEIICHUE allreOpandecKux apooei
24 PanmonansHbIe BRIpAXKEHUS U UX MPEOoOpa30BaHUe
3 YpaBHeHHS U HEPABEHCTBA
3.1 Ksanparnoe ypaBHeHHe, hopMyna KOpHEH KBaJpaTHOTO ypaBHeHU. Teopema Buera
3.2 Pemenue ypaBHeHUi, CBOAAIUXCS K TUHSHHBIM U KBaJJPATHBIM
3.3 [Ipocreiimme npoOHO-paLOHAIBHBIC YPaBHECHHUS




I'paduyeckas MHTEpNPETALKS YPABHCHH C ABYMS IIEPEMEHHBIMU U CUCTEM JIMHCHHBIX YpaBHEHHIH

3.4 C IByMs IepeMEeHHBIMU. [IpuMephl pelieHns: CHCTEM HeITMHEHHBIX YpaBHEHUH ¢ IByMSI
HIepeMEHHBIMU

3.5 Penrenne TeKCTOBBIX 3a/1a4 aJIreOpandecKuM CIIocoOoM

3.6 YucnoBble HEPAaBEHCTBA M UX CBOMCTBA

3.7 HepaseHcTBO ¢ 071HOM TTEpeMEHHON

3.8 PaBHOCMIIBHOCTE HEPABEHCTB

3.9 JluHeliHbIC HEPABEHCTBA C OHOM IEPEMEHHOMN

3.10 CucTeMbl TMHEWHBIX HEPABEHCTB C OJHOM MEpEMEHHOM

4 DYHKITAN
41 [onstre pyukiuu. O0IaCTh ONPEACICHU U MHOXKECTBO 3HaueHu# Gyukunu. CrocoObl 3a1aHus
hyHKIHI
4.2 I'padux Pynxmun. Urenue cBOUCTB PpyHKIMHU IO €€ TpaduKy
4.3 IIpumeps! rpadukoB QYHKIHH, OTPAXKAIONIUX PeaIbHBIC POIIECChHI
4.4 DYHKIHH, OMTUCHIBAIONINE MPIMYIO U 0OPaTHYIO MPOMOPIIUOHATBHBIC 3aBUCHMOCTH, UX TPapUKH

4.5 OyrkIA y = X%,y = X°

4.6 Oyuknun Y = \/; VY =X

4.7 I'paduyeckoe pelieHre ypaBHEHHM U CUCTEM ypaBHEHHI
5 BeposTHOCTh 1 cTaTHCTHKA

51 [IpencrasicHre JaHHBIX B BUE TaOJIUII, JUarpaMm, rpadukoB

59 MHOKeCTBO, DIIEMEHT MHOXKECTBA, MMOJAMHOXKECTBO. Ornepanuu HaJl MHOXKECTBAMU: 00heIMHEHHE,
nepeceueHue, TOMOTHEHNE

53 CBoticTBa onepanuii HaJl MHOXECTBAMH: MTEPEMECTUTEIILHOE, COUCTATEIBHOE, PACIIPEACITUTEILHOS,
BKITFOUCHUS

54 I/ICHOHB‘?OBaHHe rpadUuecKoro MpeICTaBICHISI MHOXKECTB JUIS OTIMCAHUS PEATbHBIX MPOIIECCOB U
SIBJICHUH, TIPU PEIICHUU 3a/1a4.

55 Usmepenue paccenBaHus TaHHBIX. Jlucriepcus v CTaHAAPTHOE OTKIIOHEHHE YHCIIOBBIX HAOOPOB.

I[I/Ial"paMMa pacccuBaHuA

DJieMeHTapHbIE COOBITHS Cy4aiHoro omnbita. CiaydaiHbie coObITHs. BeposTHOCTH COOBITHI.
5.6 OMBITE ¢ PABHOBO3MOYKHBIMH 3JIeMEHTAPHBIMH COOBITUAMU. CrydaiHbIi BEIOOP. CBSI3b MEXIY
MaJIOBEPOSTHBIMU U MPAKTHYCCKH JOCTOBEPHBIMU COOBITUSIMU B IMPUPOJIC, OOIIECTBE M HAYKE

HepeBo. CBoiicTBa IepeBhEB: €IUHCTBEHHOCTH ITyTH, CYIIECTBOBAHNE BUCSYEH BEPIIUHBI, CBSI3b

5.7 MEXKTy YUCIIOM BEPIIMH U 9uciioM pebdep. [IpaBmio ymHOKeHM. Pemenre 3amad ¢ moMoIbio
rpa¢oB
58 [IporuBononoxHbie cOObITHS. Juarpamma Diiepa. O0beIUHECHHE U IIEPECCUCHUE COOBITHIA.
' HecoBmectHbie coObITHs. @opMyina CII0KEHUS BEPOSATHOCTEH
5.9 YcnoBHas BeposSITHOCTE. [IpaBmiio ymHOXkeHUs. HezaBucuMble COOBITHS
510 [Ipencrasienne sKCIepUMEHTAa B BUJIC JiepeBa. PenieHue 3a1a4 Ha HAX0XKICHUE BEPOSITHOCTEH C
' MTOMOIIBIO TepeBa CITyIaitHOr0 SKCIIEpUMEHTA, IrarpaMmm Dijepa
6 I'eomerpus
6.1 YetbipexyronbHuku. [lapannesorpaMm, ero Nnpu3Hakyd U CBOWCTBA
6.2 [IpsmoyTroibHUK, pOMO, KBaJIpaT, UX MPU3HAKH U CBOMCTBA
6.3 Tpanemus, paBHOOOKas Tpamels, €€ CBOMCTBA U MPU3HAKH. [IpsMoyTobHAas Tpanerus
6.4 Merton ynBoenus meauansl. L{enrpanbaas cummerpus. Teopema ®Daneca u TeopemMa o
' MIPOMOPIIMOHATBHBIX OTPE3Kax
6.5 CpenHue TMHUAY TPEYTOJbHUKA U Tparnenuu. LIeHTp Macc TpeyroipHUKa
6.6 [TonoOue TpeyroibHUKOB, K03 uiueHT mogoous. I[Ipu3Haku Mogo0Hs TPEyTroNbHUKOB.
' IIpumeHeHre TOO0MS TIPH PEIICHUH MTPAKTUIECKUX 3a71ad
6.7 DopMyIbl AJTs TUTOINAAN TPEYTOJIbHUKA, TTapajuieorpaMmma, poMoa U Tpareuu

6.8 CaoiicTBa momiaaeit reomerpuideckux Guryp. OTHOLIEHUE MII0MaAe TOA0OHBIX Guryp




6.9 Brruncnenne miormianei TpeyroJsHIKOB 1 MHOTOYTOJIBHUKOB Ha KJIeT4aToil Oymare

6.10 Teopema IIugaropa. [Ipumenenue Teopems! [Iudaropa npu pereHnn NpakTUIECKUX 3a1a4

6.11

CuHyc, KOCHHYC, TAHI'€HC OCTPOTO yIJIa TIPSIMOYTOJIBHOTO TpeyroibHuka. OCHOBHOE
TPUTOHOMETPHUIECKOE TOKIECTBO. Tpuronomerpudueckue Gyakmum yrioB B 30°, 45° u 60°

6.12

Brnincannbie 1 neHTpallbHBIE YIIIBI, YTOJ MEXAY KacaTeIbHON U XOpAoi. YTIIbl MeXIy XOpJaMH U
CEKYLIUMHU

6.13 BrucanHbIe 1 ONMCaHHBIE YETBIPEXYTOJIBHUKH

B3anMHOe pacmonoxeHue AByx okpyxHoctel. Kacanne okpykHocTed. OOIue KacaTebHbIC K

6.14
JIBYM OKPYXHOCTSIM
IIpoBepsiemble TPeOOBaAHMS K pe3yJbTaTaM OCBOEHUSI OCHOBHOI
o0pa3oBaTebHOM nMporpammsl (9 kJacc)
Kon IIpoBepsiemMble MpeAMeTHbIE pPe3yJbTATHI OCBOEHHUsI OCHOBHON 00pa3oBaTe/LHOM
NMpoBepseMoro NMpOrpaMMsbl OCHOBHOI0 00111ero o0pa3oBaHusi
pe3yjbTara
1 Yucna v BEIYUCIICHAS
1.1 CpaBHUBATH U yIOPSIOYNBATH PAIMOHATBHBIC M HPPAIIMOHAIBHBIE YHCIIA
12 BrimonHaTs apudpmMeTHUecKue NeHCTBUS C pallHOHAIBHBIMA YHCIIAMH, COYETasi YCTHBIE U
' MUCHbMECHHBIC TIPUCMBI, BBITIOJIHATH BHIYHCICHUS C UPPAIIMOHAIEHBIME YUCIIAMHU
13 Haxonuts 3HaYeHNs CTENEHe ¢ IeNTbIMU MTOKa3aTeNIIMU M KOPHEH, BEIYUCIIATh 3HAYCHHUS
' YHCIIOBBIX BBIPAYKEHUI
14 OKpyTJISTh AeMCTBUTENBHBIE YNCIIA, BHITOMHATH MPUKUAKY PE3yIbTaTa BEIYHCICHUH,
OIIEHKY YHCJIOBBIX BBIPAXKCHUN
2 YpaBHeHHS U HEPABEHCTBA
21 PemaTs nuHeHbIE U KBapaTHBIE ypaBHEHUS, YPaBHEHUS, CBOSIINECS K HIUM, TPOCTEHIITNE
' JIPOOHO-pAIMOHATBHBIC YPABHECHUS
29 PemaTs cucTemsl IBYX TUHEHHBIX YpaBHEHHUH C ABYMS IIEpEMEHHBIMU M CHCTEMBI IBYX
' ypaBHEHUH, B KOTOPBIX OJTHO YPaBHCHHE HE SBJISCTCS JIMHEHHBIM
23 PemaTs TekcTOBBIE 33aU aNTEOPaMYECKUM CIIOCOOOM C TIOMOIIBIO0 COCTABICHHS
' YpaBHEHUS WIIN CHCTEMBI IBYX YPaBHEHHUH C IBYMSI IEPEMEHHBIMHU
[IpoBoauTh pOCTEHIITNE HCCICTOBAHNS YPABHEHUH U CUCTEM YPaBHEHUH, B TOM YHCIIE C
2.4 MIpUMEHEHUEM IrpapuecKuX MpeacTaBIeHUH (HapuMep, yCTaHABINBATh, UMEET JIH
YpaBHEHUE WU CHCTEMa YPaBHEHUN PELICHUS, €CIIH UMEET, TO CKOJIEKO)
25 Pemats nuHeHbIE HEpaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA, N300pakaTh PEIICHIE
' HEPaBEHCTB Ha YUCIIOBOW MPSIMOM, 3aIMCHIBATh PEIIEHHE C TOMOIIBIO CHMBOJIOB
Pemath cucTembl JIMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABCHCTB, BKITIOYAIOIINE KBaPaTHOE
2.6 HEPaBEHCTBO, N300pakaTh PEUICHHE CUCTEMbl HEPAaBEHCTB Ha YHCIIOBOM MPSMOI,
3aMKCHIBaTh PEIICHUE C TTIOMOIIBIO CHUMBOJIOB
2.7 Hcmonp30BaTh HEpAaBEHCTBA MPH PEMICHNH PA3TUYHBIX 33724
3 OyHKIHMN
Pacnio3HaBaTh (hyHKIIMM H3YYEHHBIX BUIOB. [I0Ka3bIBaTh CXeMaTHYECKH PACIIONIOKEHUE Ha
K 2
31 KOOPIMHATHOM mockocTu rpadukos Gyskimii Buga: y =kx, y=kx+b, Y= ; Jy=axt+
bX + ¢ B 3aBUCHMOCTH OT 3HAYCHUH KOA(PPHUIIMEHTOB, ONMCHIBATH CBOMCTBA (PYHKITHIA
[Toka3pIBaTh CXEMATHYECKH PACTIONOKEHIE HA KOOPIMHATHOH TTIOCKOCTHU IPaduKoB
3.2
dyukimit Buga Y = VX |y =|X| ¥ OUCBHIBATh CBOMCTBA ()YHKIIHI
33 CTpouTh U H300pakaTh CXeMaTHICCKH TpaHuKK KBaJpaTHYHBIX (QYHKIINI, OMCHIBATH
CBOMCTBA KBaApaTHUYHBIX (PYHKIUH 110 MX TpaduKam
34 PacrioznaBaTh kBagpaTHUHYO QYHKIHIO TTO0 (POpMYyIIie, TPUBOAUTE IPUMEPHI KBAAPATHIHBIX

(OYHKIUH U3 peallbHOM KU3HH, QU3MKH, FEOMETPUN




ApudmeTrueckasi 1 TeOMETPUYECKas POTPECCUU

4.1

Pacno3naBath apI/I(i)MGTI/I‘leCKYIO 1 TCOMCTPUUCCKYIO IPOrpeCCUU IMPU PA3HBIX crocobax
3agaHusd

4.2

BrITIOTHATE BRIYHCIEHUS C UCTIOIB30BaHUEM (DOPMYIT N-TO YieHa apuPpMEeTHIECKON U
TEOMETPHUYECKOM MPOrpECCHii, CyMMBI NIEPBBIX N YJICHOB

4.3

I/I306pa)KaTI> YJICHBI ITOCIICA0OBATCIIBHOCTU TOYKAMHU Ha KOOpHHHaTHOﬁ IIJIIOCKOCTH

4.4

Pemiate 3amaun, CBSI3aHHBIE C YUCIOBBIMU MTOCIEIOBATEIIBHOCTSIMU, B TOM YHUCIIE 3a/1a4U U3
peanbHOI KHU3HH (C UCTIONF30BAHUEM KAIBKYISATOPa, IMPPOBBIX TEXHOJIOTHIA)

BepOﬂTHOCTB H CTaTUCTHUKA

5.1

W3BnexaTs 1 mpeoOpa3oBeIBaTh HH(OPMALIHNIO, TIPEICTABICHHYIO B PA3INYHBIX HCTOYHUKAX
B BHUJIE TaOJINI], JHarpamMm, rpa(ukoB, MPeACTaBISATh JaHHbIE B BUAE TAOJIUL, JUarpamMm,
rpauKoB

5.2

Pemats 3amaun opraHn30BaHHBIM MTEPEOOPOM BapHAHTOB, a TAKXKE C UCTIOIH30BAHUEM
KOMOWHATOPHBIX TPABUI U METOJIOB

5.3

Hcnonp30BaTh onucaTeIbHBIC XapaKTCPUCTHUKHU JJIsI MAaCCUBOB YHCJIOBBIX JaHHBIX, B TOM
YHUCJIC CPEAHUEC 3HAUCHWA U MEPEI paCCCBaAHUA

5.4

HaxoauTh yacTOTHI 3HaYEHNU M YaCTOTHI COOBITHSA, B TOM YHCIIE MOJB3YSCH PE3yIbTaTaMH
MIPOBEICHHBIX H3MEPECHHUI 1 HAOITIOICHHIA
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HaxoauTh BepoSITHOCTH CITyd4alHBIX COOBITHI B M3YYCHHBIX OIBITaX, B TOM YHUCIIC B OIBITAX
C PaBHOBO3MOYXHBIMH 3JIEMEHTAPHBIMU COOBITUSIME, B CEPUAX HCIIBITAHUHN /10 TIEPBOTO
ycIiexa, B cepusix ucnblTanuii bepnyiu

5.6

HmeTs nipeacTaBiieHre O CIy4yailHOM BEJIMYMHE U O paclpe/ieIEeHUd BEPOSITHOCTEN

5.7

HNmertn OpCaACTABJICHUC O 3aKOHC OOJIBIIIMX YHCET KaK O MMPOABJICHUN 3aKOHOMCPHOCTHU B
cnyqaﬁHoﬁ HU3MCHYHMBOCTHU U O POJIK 3aKOHA OOJIBIINX YUCEI B mpupoac u O6II_ICCTBC

T'eomerpus

6.1

3HATh TPUTOHOMETPUYCCKHE (DYHKITMH OCTPBIX YTIIOB, HAXOAUTH C UX TIOMOIIBIO Pa3InyHbIC
3JIEMEHTHI MIPSIMOYTOJILHOTO TpeyTroiabHuKa (' pereHune mpsMOyToJIbHBIX TPEYTOJIBHUKOR").
HaxoauTh (c MOMOIIBIO KaTbKYJIATOPA) JUIMHBI U YTIIBI 1Sl HETAOJMUYHBIX 3HAYCHUN

6.2

[Monp3oBaThes popMynamMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUIECKHM TOXKJICCTBOM
JUTSL HAXOXKIEHUSI COOTHOIIEHUH MEKAY TPUTOHOMETPHYECKUMHU BEIMIIMHAMU

6.3

Hcmonk30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JIJISl HAXOK/ICHHS Pa3IMYHBIX 3JICMECHTOB
TpeyroyibHMKA ('pelIeHne TPEYToJbHUKOB" ), IPUMEHSTh UX TPH PEIICHHH TEOMETPHICCKUX
3a/a4y

6.4

Bragets norstuaMu npeodpa3zoBaHus M0100Ms, COOTBETCTBEHHBIX 3JIEMEHTOB IMOAO0HBIX
¢uryp. [Toms30BaThcst CBONCTBAME TOIOOUS TPOU3BOIIBHBIX (DUTYP, YMETh BEIYUCIIATH
JUTMHBI ¥ HAXOJWUTh YTIIBI Y TOA00HBIX puryp. [IpuMeHsTh cBoicTBa 10100Ms B
MPAKTHYECKUX 3a/1a4ax. ¥YMETh MPUBOIUTH IPUMEPHI ITOJOOHBIX (DUTYD B OKPYKAFOIIEM
MUpe

6.5

ITonp30BaThCA TEOpEMaMu O MPOU3BEACHUU OTPE3KOB XOP/, O MPOU3BEICHUU OTPE3KOB
CEKYIINX, 0 KBaapare KacaTeIbHOM

6.6

Tlons3oBaThCs BCKTOpaMH, IOHUMATh UX FCOMCTpI/I‘leCKI/Iﬁ n (1)I/I3I/I‘-IGCKI/Iﬁ CMBICII,
IMPUMCHSTH UX B PCIICHUU T'COMETPUICCKUX U (1)I/I3I/I‘{CCKI/IX 3agad. HpI/IMGHSITL CKaJIAPHOC
IIPOU3BECACHUC BEKTOPOB JJI HAXOXKIACHUA NJIMH U YITIOB

6.7

Tlonb3oBaThCs MCTOJOM KOOPJAMWHAT HA MIJIOCKOCTH, IPUMCHATH €TO B pCHICHUN
TCOMETPHUYCCKHX U MPAKTHICCKHUX 3ada4

6.8

Bragets moHITHAMYU PAaBUILHOTO MHOT'OYTOJIBHUKA, JJTUHBI OKPY>KHOCTH, JUTUHBI TyTH
OKPYKHOCTH U PaJUaHHON MEPHI yria, yMETh BEIUUCIATH TUIOIIAh KPyTa U €ro 4acTel.
[IpumeHsATh OTydeHHBIE YMEHHUS B MPAKTUIECKHX 3a7adax

6.9

HaxoauTh ocu Wi EHTPBl CHMMETpHH (DUTYD, TPUMEHSThH IBHKEHUS IIOCKOCTH B
MPOCTENIINX CITyUasx

6.10

[IpuMeHSTh OTyYeHHBIE 3HAHUS HA TIPAKTHKE - CTPOUTh MAaTEeMaTHYCCKHE MOJICITH IS
3a/1a4 peallbHOM KU3HU U MTPOBOJIUTH COOTBETCTBYIOIINE BEIUUCIICHUS C IPUMCHEHUEM
MO00MS M TPUTOHOMETPHYECKUX (DYHKIHMA (TTOJIB3YSICh, e HEOOX0AMMO, KaIbKYIISITOPOM)




IIpoBepsiemble 3jieMeHTHI coaep:kanus (9 kiaacc)

Kon IIpoBepsieMblii 3JIeMeHT COdEPKAHUS
1 Yucna v BEIYUCIICHAS
11 PanmonansHbIe uKcna, UppaIOHANIBHEIC YUCIIa, KOHCYHBIE M OCCKOHCUHBIE IECATHIHBIC POOH
MHOeCTBO JeHCTBUTENBHBIX YHCEN, IEHCTBUTENbHBIE YUCIIa KaK OECKOHEYHBIE IeCATUIHbIC
1.2 Ipobu. B3anMHO 0ZJHO3HaYHOE COOTBETCTBHE MEXKIY MHOYKECTBOM JACHCTBUTENBHBIX YHCET U
KOOpIUHATHOU npsiMoit. CpaBHEHUE AEUCTBUTEIBHBIX YUCE
1.3 Apudmerndeckne NEHCTBUA C ACHCTBUTEIPHBIMA YUCIIAMHA
Wsmepenus, npubiakeHus, olleHKU. Pa3Mephl 00BEKTOB OKPYKAIOIIET0 MUPA, JITUTSILHOCTh
14 NPOIIECCOB B OKpyXkaromeMm Mupe. [IpudimkeHHoe 3HaYeHNE BETHYUHBI, TOUHOCTD IPUOIMKEHHUS.
Oxpyrnenue uncen. [Ipukuaka u oleHKa pe3yIbTaTOB BHIYHCICHHH
2 YpaBHeHHS U HEpPAaBEHCTBA
2.1 VYpaBHEHHS ¢ OJHOW IEpEMEHHON
2.2 JIuneitHoe ypaBHeHuE. PellieHne ypaBHEHUH, CBOASAIIUXCS K JIMHEHHBIM
2.3 KsanpaTtHoe ypaBHeHue. Perienue ypaBHEHUH, CBOISIIUXCS K KBAAPATHBIM
24 bukBanparHoe ypaBHeHue. [IpuMepsl pellieHus] ypaBHEHUN TPEThEU U U€TBEPTOU CTETeHEH
pa3noKeHUEM Ha MHOXHUTEITH
25 Pemenne npoOHO-paIiOHANBHBIX ypaBHEHHH
2.6 Cucremsl ypaBHEHHUH
2.7 YpaBHEHHE C IBYMS IIEPEMEHHBIMH H €T0 Tpaduk
2.8 Pemenue cuctem nByX JIMHEHHBIX YPaBHEHUH C IByMsI IEPEMECHHBIMU
2.9 Pemenue cuctem IByX ypaBHEHMM, OJTHO U3 KOTOPBIX JTUHEMHOE, a IPYroe - BTOPOM CTENEeHU
2.10 I'pacdmueckas nHTEpIPETANNS CUCTEMBI YPABHCHUH C IByMsI IEPEMEHHBIMH
2.11 Pemrenne TeKCTOBBIX 3a/1a4 aJIreOpandecKuM CIIocoOoM
2.12 UYuncnoBble HEpaBEHCTBA U MX CBOWCTBA
2.13 PelieHue TMHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOM
2.14 Pemienue cucteM TMHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOM
2.15 KBanpaTHsle HepaBeHCTBa
2.16 I'paduueckas vHTEpPIPETAIIUS HEPABEHCTB U CHCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMU
3 OyHKINH
31 Ksangpatnunas gynkuus, ee rpaduk u cpoiictsa. [Tapabona, KOOpAHHATHI BEPIIUHBI TapadoJIbl,
OCh CHMMETPHH TTapadoIIbI
3.2 I'paduku pynHkmit y = kx, y = kx + b u ux cBoiictsa
3.3 I'papuku pynkuuit Y = ; , ¥ = X* u ux cBoiicTBa
3.4 I'paduxu pyaxumii Y = \/; , ¥ = [X| 1 ux cBoiicTBa
4 UwrcnoBble MOCIIEI0BATETBHOCTH
41 Omnpenenenre u criocoObl 33aHUS YUCIOBBIX MOCIIEI0BATEIbHOCTEN. 3aqanne
MOCJICAOBATEIIbHOCTU PEKYPPEHTHOMN (opMysIoH U POPMYIIOH N-ro YicHa
492 Apudmernueckas nporpeccust. @opmyIibl n-ro WwieHa apuMeTHIeCKON IPOTrPecCui, CyMMBI
MIEPBBIX N YICHOB
43 I'eomeTpuueckas nmporpeccusi. DopMyIibl n-ro 4ieHa TEOMETPUIECKON MPOrpecCHu, CyMMBI
MIEPBBIX N YICHOB
44 N3o0paxeHne YICHOB apU(PMETHYSCKON U TEOMETPUISCKOM MPOrpeccuii TOUKaMu Ha
KOOPJIUHATHOH MIIOCKOCTH. JIMHEHHBIN U SKCTIOHEHIUATBHBIA POCT
4.5 Co>XHBIE TIPOIICHTHI
5 BeposTHOCTE B cTaTHCTHKA




IIpencraBieHune NaHHBIX B BHJIE TAOJIHII, AHArpamMM, TpadUKOB, HHTEPIPETANs JaHHBIX. UTeHHE

51 ¥ IIOCTPOEHHE TAOJIHIL, TMarpaMm, Tpa(uKoB MO peasbHBIM JTaHHBIM
5.2 [lepecTanoBku u paxTopHan
53 CoueTaHus 1 9MCII0 COUYETaHUN
5.4 Tpeyronsuuk [lackans. Pemenue 3agay ¢ uCmons30BaHEM KOMOUHATOPUKU
55 I'eomerpuyeckas BeposTHOCTh. CiydaiiHBIH BBIOOP TOUYKH U3 (PUTYPHI Ha IIIOCKOCTH, U3 OTpe3Ka U
U3 IyTY OKPYKHOCTH
5.6 Hcnpitanue. Yenex u Heynada. Cepust HCIIBITAHUH JI0 TIEPBOTO yCIeXa
5.7 Cepus ucnbitanuii bepaymmm. BepostHocTu coObITHIA B ceprn UcnibiTaHui beprynnn
5.8 CrrydaifHasi BeIMYMHA U paclpeelIecHIe BEpOSITHOCTEH
59 MaremaTuueckoe oxuaanue u aucnepcus. Ilpumepsl MaTeMaTH4ecKoro 0KUIaHUs Kak
TEOPETUYECKOr0 CPEAHEr0 3HAUCHUS BEJIMUHUHBI
510 MaremMaTryecKoe OKUAaHUE U AUCTIEPCHS CIIyYailHOI BETMYMHBI ""UUCIIO YCIIEXOB B CEPUHU
ucnsiTannit bepaymm"
511 [NonsTHE 0 3aK0HE OONBIINX yuces. Vi3MepeHne BeposTHOCTEH ¢ TOMOIIBIO YacToT. Poib
3HAa4YCHUE 3aKOHA OOJBIINX YMCEN B IPUPOE U 00LIeCTBE
6 I'eomeTpus
6.1 Cunyc, xocunyc, Taurerc yriioB oT 0 go 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
DopMyIIbl IPUBEICHUS
6.2 Pemenue tpeyronsHukoB. TeopeMa KOCHHYCOB U TeOpeMa CHHYCOB. Pelienue mpakTH4ecKux
3aJa4 C UCIOIb30BaHUEM TEOPEMbI KOCUHYCOB U TEOPEMbI CHHYCOB
6.3 [IpeobpazoBanue nogodus. [Tomodue cOOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema o MPOM3BEICHHH OTPE3KOB XOPJ, TEOPEMbI O MPOU3BE/ICHHIH OTPE3KOB CEKYILIIX, TeOpeMa
0 KBaJpaTe KacaTeJIbHOH
Bexrop, nHa (MOynb) BEKTOPA, COHAIIPABIIEHHBIE BEKTOPHI, IPOTUBOIIOJIOKHO HAllpaBJICHHbIE
6.5 BEKTOPBI, KOJUJINHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONIEPALIUH Ha/l BEKTOPAMHU.
PasnoxeHune BeKTopa 1o 1ByM HEKOJITMHEAPHBIM BEKTOpaM
6.6 Koopnunats! Bekropa. CKasipHOE IPOU3BECHUE BEKTOPOB, IPUMEHEHHUE Il HAXOXKIEHUS JJIUH
U YIJIOB
6.7 JlexapToBbl KOOPIMHATEI Ha INIOCKOCTH. Y paBHEHUS NPSIMOI U OKPYKHOCTH B KOOPAHMHATAX,
HepeceueHrue OKPYKHOCTEH U IpsAMBIX. MeTol KOOpAUHAT U €ro IPUMEHEHUE
6.8 IIpaBuiIbHBIE MHOTOYTOJIBHUKH
6.9 HnuHa okpyskHOCTH. ['pagycHas u paguaHHas Mepa yria, BBIYHCICHUE JUIMH YT OKPY>KHOCTEH
6.10 [Tnomanp kpyra, CeKTOpa, CErMEHTa
6.11 JBI>KeHHS TUIOCKOCTH ¥ BHYTPEHHUE CUMMETpHUU QUTYp (3JIeMEHTapHBIE IPEJICTABICHNUS).
[TapannensHslii nepenoc. Ilosopot
IIposepsiembie Ha OI'D Mo MmaTtemMaTHKe TPeOOBaAHUS
K pe3yJIbTaTaM OCBOCHHSI OCHOBHON 00pa30BaTeIbHON NMPOrpaMMbl
OCHOBHOI'0 00111er0 00pa30BaHus
Kon IIpoBepsieMble TPeOOBAHMSA K NPeIMETHBIM pe3yJIbTATAM OCBOCHHSI OCHOBHOIM
npoBepsieMoro | o0pa3oBaTe/bHOIl IPOrpaMMbl OCHOBHOI'0 001ero odpa3opanusi Ha ocHoBe PI'OC
TpedoBaHUs
1 YMeHue onepupoBaTh HOHITUAMHI: MHOXKECTBO, IIOJJMHOKECTBO, OIIEpalliy Hajl
MHOXXECTBaMU; YMEHHE ONEpUPOBaTh NOHATHSMU: Tpad), CBs3HbII rpad, nepeBo, LUK,
NPUMEHATH UX MPH PELICHNH 3a]1a4; yMEHHE UCIIONIb30BaTh Tpaduideckoe mpeacTaBieHue
MHOKECTB JIJIsl OTIMCAHMS PEANBHBIX [IPOLIECCOB U SIBIICHUM, TP PELICHUH 3214 U3 IPYTUX
yU4eOHBIX NPEIMETOB
2 YMeHure onepupoBaTh IOHATUSME: ONpeIeIeHUe, aKCHoMa, TeopeMa, J0Ka3aTeIbCTBO;

YMEHHE Paclo3HaBaTh HCTUHHBIE U JIOKHBIE BEICKA3bIBAHUSA, IPUBOJAUTH IPUMEPHI H
KOHTPIIPUMEPHI, CTPOUTH BHICKA3bIBAHUS U OTPHUIIAHUS BHICKA3bIBAHUI




YMeHue oneprpoBaTh NOHATHAMI: HaTypalbHOE YUCIIO, TPOCTOE U COCTABHOE YHCIIO,
JIETMMOCTh HATYPaJIbHBIX YHCEIN, MPU3HAKH JEIUMOCTH, IIEJI0€ YHCII0, MOTYIh YHCIA,
OOBIKHOBEHHAsS APOOb U IEeCATHYHAS APOOb, CTAHAAPTHBIN BUJI YKCIIA, PAI[HOHAIEHOES
YHUCII0, UPPAIMOHATBHOE YUCIIO, apUPMETHUSCKUN KBaJPaTHBIA KOPEHb; YMEHUE
BBITIOJHSTD JCHCTBHA C YACIAMH, CPAaBHUBATH M YIOPSIOYNBATEH YHCIA, IPEICTABIATh
YHClia Ha KOOPIUHATHOM MPSIMOMN, OKPYTJISITh YKCIIa; YMEHUE JIENaTh IPUKHUIIKY U OIICHKY
pe3yiibTaTta BIYUCICHUIH

YMeHune onepupoBaTth MOHITHUSME: CTETICHb C IEJIBIM TIOKa3aTeneM, apuhMeTHIecKui
KBaJIPaTHBIN KOPSHb, MHOTOWICH, alreOpandeckast Ipo0b, TOXKIECTBO; 3HAKOMCTBO C
KOPHEM HATYPaJIbHOW CTCTICH! OOJIBIIE STUHUIIBI; YMEHUE BBITOIHATH PACUETHI 1O
(hopmyaMm, npeodpazoBaHus MENbIX, POOHO-PAIIMOHATLHBIX BRIPAKECHUN 1 BHIPAKEHHH C
KOPHSIMH, Pa3I0KEHUE MHOTOUICHA HA MHOXUTENH, B TOM YUCJE C UCIIONb30BAHUEM
(hopMyIT pa3HOCTH KBAAPATOB U KBaJpaTa CyMMBI U pa3HOCTH

YMeHue onepupoBaTh MOHATUSIMU: YUCIIOBOE PABEHCTBO, YPABHEHHUE C OJTHON NTEPEMEHHOM,
YHCJIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM; YMEHUE PEIIaTh JUHEHHBIC U
KBaJIpaTHbIC YpaBHEHUS, IPOOHO-PAIIMOHATBHBIC YPABHEHHUS C OJTHOU NIEpEMEHHOM,
CHCTEMBI JIByX JIMHEWHBIX YPaBHEHUH, INHEITHBIE HEPABEHCTBA U MX CUCTEMBI, KBaIpaTHbIE
U ApOoOHO-paIMOHAIEHEIC HEPABEHCTBA C OJHOHN MEPEMEHHOM, B TOM YHCIIE TIPU PEIICHUN
3a/1a4 U3 JPYTUX MPEAMETOB U MPAKTUYECKUX 3a7a4d; YMEHUE UCIIOIb30BATh KOOPIAUHATHYIO
MPSIMYIO ¥ KOOPIMHATHYIO TUIOCKOCTD AJIs1 H300payKeHUs! pelIeHn ypaBHeHU, HEPABEHCTB
U CHCTEM

YMeHune onepupoBath NOHATUAME: QyHKIHSA, Tpaduk GYHKIWH, HYIH QYHKIINY,
MPOMEXYTKH 3HAKOTIOCTOSTHCTBA, POMEKYTKH BO3paCcTaHUsl, yObIBaHHsI, HAMOOJIbIIEE U
HaUMCHBbIIIEE 3HAUYCHUS (PYHKIIUW; YMEHHUE ONIEPUPOBATH IOHATUSMU: TIpsMast
MPOMOPIIUOHATBHOCTb, JTMHEHHAs (PYHKIIHS, KBa(paTU4Hast (HyHKIH, 0OpaTHAS
NPOTOPIUOHAIEHOCT, Tapaboia, rurmepboia; yMEeHUe CTPOUTh Tpaduku GYHKITUH,
UCIIOJIb30BaTh TPaUKH JJIsl ONPEICIICHNs] CBOUCTB MPOIIECCOB U 3aBUCUMOCTEH, JUIS
pelieHus 3a1a4d U3 APyruxX yu4eOHbBIX MPEIMETOB U PealbHOMN JKU3HH, YMEHUE BhIPAXKATh
(hopMyJiaMu 3aBUCUMOCTH MEXKIY BEIHYMHAMH

YMeHue oneprupoBaTh NOHATHAMU: ITOCJICA0BATEIBHOCTD, apu(MeTHIecKas u
reoMeTpuyecKas Mporpeccuy; YMEHHUE UCIIONIb30BaTh CBOMCTBA MOCIEA0BATEILHOCTEH,
(hopMyIBI CYMMBI U OOIIETO YiIeHa MPU PEIICHUH 33]1a4, B TOM YHUCIIE 3a/1a4 U3 IPYTUX
y4eOHBIX MPEAMETOB H PEaTbHON KU3HH

YMeHue pemars 33a91 pa3HbIX THIIOB (B TOM YHCIIE€ HAa MPOIIEHTHI, TOIH U YacTH,
IIBIKEHHE, paboTy, IIEHy TOBAPOB U CTOMMOCTD MOKYIIOK M YCIIYT, HAJIOTH, 33/1a4H U3
o0nacTH ynpaBIeHUs THYHBIMU U CEMESHHBIMU (DMHAHCAMH ); YMEHHUE COCTABIISATh
BBIPAKCHHUSI, YPABHEHMI, HEPABCHCTBA U CUCTEMBI 110 YCIOBUIO 33/1a4H, UCCIIEIOBATh
MOJTy4Ye€HHOE PElIeHNEe U OLIEHUBATh MPaBAONOJ00HOCTh OMYYEHHBIX PE3yIbTAaTOB

YMeHure onepupoBaTh NOHATUSAME: (UTypa, TOUKa, OTPE30K, IpsIMasi, JIy4, JIOMaHasi, yro,
MHOTOYTOJIBHHK, TPEYTOJIbHUK, PABHOOEIPEHHBIN 1 PAaBHOCTOPOHHUH TPEYTOJIHHHUKH,
MPSIMOYTOJIEHBIA TPEYTOJIbHUK, ME/INaHa, OMCCEKTPHCa U BHICOTA TPEYTOJIHHUKA,
YeThIPEXyTOJIbHUK, TapajlIeIorpaMM, poMO, IPSIMOYTOJIbHUK, KBaApaT, Tpaneuus,
OKPY>KHOCTb, KPYT, KacaTenbHasi; 3HAKOMCTBO C IPOCTPaHCTBEHHBIMH (pUTYpaMu; yMEHHUE
pelmaTts 3a7a49u, B TOM YHUCIIE U3 TIOBCEAHEBHOM JKU3HU, HA HAXO0XKICHNUE T€OMETPHUECKUX
BEJIMYMH C IPUMEHEHUEM U3yUEHHBIX CBOMCTB (QUTYp U (PaKTOB
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YMeHune onepupoBath MOHITHSIMH: PABEHCTBO (UTYpP, PABEHCTBO TPEYTOJILHUKOB;
MapauIeIbHOCTh U MEPIEHANKYIIPHOCTD MPSMBIX, YTOI MEXTY MPSIMBIMH,
NEepIEeHIUKYJIISP, HAKJIOHHAS, TPOSKLUSs, Mo1o0ue QUryp, nogo0HbIE TPEYTONbHUKH,
CUMMETPHS OTHOCHUTEIBHO TOYKH U PSAMOIl; yMEHHE Paclio3HaBaTh PaBEHCTBO,
CUMMETPHIO U 1oJ1001e QUryp, NapauielbHOCTh U MEPICHAUKYIIIPHOCTD TPSMBIX B
OKpYKaroIlleM MUpe

11

YMeHnue oneprpoBaTh NOHATHAMHE: [ITHHA, PACCTOSHUE, YTOJI (BEHMYMHA yTia, CHHYC U
KOCHHYC YTJIa TPEyroJIbHUKA), IIOMIA/lb; YMEHHE OLIEHUBATh pa3Mephl IIPEAMETOB H
00BEKTOB B OKPYXKAIOIIEM MUPE; YMEHUE IPUMEHATH (POPMYITBI IEpUMETpa U IO
MHOTOYTOJIBHUKOB, JUTHHBI OKPY>KHOCTH Y TUIOIIAAH KpyTra, 00beMa IpSIMOYTOIBHOTO
napajuiesyienuIe/ia; YMeHHe MPUMEHATh IPU3HAKH PaBEHCTBA TPEYTOIBHUKOB, TEOPEMY O
CyMMe yTJIOB TpeyroyibHuKa, TeopeMy [Tudaropa, Tpuronomerpudeckue COOTHOLICHUS IS




BBIYMCIICHUSI IJIMH, PACCTOSHUMN, MIOIIaAeit

12

YMeHune n300paxkaTh IIIOCKUE (QUTYPHI M X KOMOWHAIIMH, TPOCTPAHCTBEHHBIE (UTYPHI OT
PYKH, C TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U JIEKTPOHHBIX CPECTB 110 TEKCTOBOMY MITH
CHUMBOJIBHOMY OIIMCaHHIO

13

YMeHue onepupoBaTh NOHITUSIMU: IPAMOYTOJIbHAs CUCTEMa KOOPAUHAT; KOOPIUHATHI
TOYKH, BEKTOpP, CyMMa BEKTOPOB, TPOU3BEICHIE BEKTOPA HAa YNCIIO, CKAJIIPHOE
MIPOM3BEICHIE BEKTOPOB; YMEHHNE MCIIOIh30BATh BEKTOPHI X KOOPAWHATHI JJIS
MIPEJICTABJICHUS JTAHHBIX M PEIICHUS 3a/1a4, B TOM YHUCIIE U3 IPYTUX YYCOHBIX IPEIMETOB U
peanbHOI XU3HU

14

YMeHue oneprupoBaTh NOHATHSIME: CTOJIONKOBBIE M KPYTOBBIE JUATrPaMMBbI, TAOIHUIIH,
cpenHee apupMETHIECKOE, MEIMaHa, HAnOOJbIlIee M HANMEHbBIIICE 3HAYCHUS, pa3Max
YHUCIIOBOTO HAOOPa; yMEHHE U3BJIEKaTh, HHTEPIIPETUPOBATH M MPEOOPa30BHIBATH
UHQOPMAITUIO, TIPECTABICHHYIO B TAOJIHUIIAX U Ha JUarpaMMax, OTPaXKarolyto CBOHCTBA U
XapaKTEPUCTUKHU PEaTbHBIX MPOLIECCOB U SIBJICHUH; YMEHHE PACIIO3HABATh U3MECHUKBhHIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE

15

YMeHne onepupoBaTh MOHITHIMHE: CIIYIaHBIN OTBIT (CITy9alHBIN SKCIICPUMEHT),
3JIEMEHTapHOE COOBITHE (IIEMEHTAPHBINA UCXO]T) CITYYAHHOTO OIIBITA, CIIy4alfHOE COOBITHE,
BEPOATHOCTh COOBITHS; YMEHUE HAXOIUTh BEPOSITHOCTH CITYYaliHBIX COOBITHH B OIIBITAX C
PaBHOBO3MOXKHBIMH 3JIEMEHTaPHBIMH COOBITHAMU; YMEHHE PElIaTh 3aJa9d METOJOM
OpPraHM30BaHHOTO Iepedopa U ¢ UCTIOIH30BAHUEM TIPABUIIA YMHOXKCHUS; YMEHHE
OIICHUBATh BEPOSTHOCTHU PEATbHBIX COOBITUH U SBICHUI, TOHUMATh POJIb IPAKTHYCCKU
JIOCTOBEPHBIX M MaJIOBEPOSTHBIX COOBITHI B OKPYKAIOIIEM MUPE U B )KU3HU; 3HAKOMCTBO C
MOHATHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIITUX YHCET U €r0 POJIBIO B
MaCCOBBIX SIBIICHUAX

16

YMeHue BBIOMpaTh MOAXOIAIINA W3YIEHHBIA METO 7Sl pEIICHUS 3a7auH, IIPUBOIUTH
MPUMEPHI MATEMAaTHUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U KU3HU, PACTIO3HABATH
MPOSIBIICHUE 3aKOHOB MAaTEMAaTUKHU B UCKYCCTBE, OMUCHIBAThH OT/ICIbHBIC BEIAAIOIIINECS
pe3yabTaThl, MOIYYEHHBIE B XOZ€ PAa3BUTHUSI MATEMAaTHKU KaK HAYKH, TPUBOIAUTH IPUMEPHI
MaTEMaTUYECKUX OTKPBITUM U UX aBTOPOB B OTEUECTBEHHON U BCEMUPHON UCTOPUU

IlepeyeHb 371eMEeHTOB cofepkaHus, NpoBepsieMbIXx HA O
10 MaTeMaTHKe

Kon

IIpoBepsieMblii Y1eMEHT CO/leP:KAHUS

Yucia ¥ BEIYHCIICHUS

11

HaTypaJILHbIC " OCJIBIC YHCJia. HpI/ISHaKI/I JCITUMOCTH LCJIBIX YHUCCIT

1.2

OOBIKHOBEHHEIE U JACCATUYHBIC I[pO6I/I, IMMPOLUCHTHI, OCCKOHEUHBIE ONepruoaNICCKNC ,Z[p06I/I

1.3

ParnmonaneHbie yncna. ApupMeTHIeCKUe ONepaIui ¢ PATMOHATEHBIMU YHCIIAMH

14

I[eﬁCTBHTGHBHBIC qucia. ApI/I(I)MeTI/I‘-IeCKI/IC ornepanuu ¢ ﬂeﬁCTBHTCHBHLIMH qucjIaMnu

15

[IpuOnmKxeHHbIe BEIUMCICHNUS, PAaBUIIa OKPYIJICHHS, IPUKUIKA U OLICHKA pe3y/IbTaTa
BEIUHCIIEHUH

Anrebpandeckre BhIPaKCHUS

2.1

BykBeHHBIE BBIpaKeHUS (BBIPaXKEHHS C IEPEMEHHBIMH)

2.2

CTeneHsb ¢ IECJIBIM ITOKA3aTCJIICM. CTerneHs ¢ palroOHaJIbHBIM IIOKa3aTCJIEM. CaBolicTBa cTeneHA

2.3

MHoroujeHsl

2.4

Anrebpandeckas 1poOb

2.5

ApudmeTnueckuii KOpeHb HAaTypanbHOU cTeneHH. JleiicTBus ¢ apuMeTHIECKUMHU KOPHAMHU
HaTypaJbHOH CTENEHU

Yp ABHCHHA U HCPABCHCTBA

3.1

Lemnsie 1 1poOHO-paIoHaNbHbIe YpaBHEHNA. CUCTEMBI H COBOKYITHOCTH YpaBHEHHUN

3.2

LICJ'II:IG n ,I[p06H0-paLII/IOHaJ'ILHBIe HCPABCHCTBA. CucrteMsl 1 COBOKYITHOCTHU HCPABCHCTB

3.3

Penrenne TekcToBBIX 3a/1a4

YucioBbie nocCJaCa0BaTCIIbHOCTHU




4.1

TTocnenoBaTenbHOCTH, CIIOCOORI 3a1aHus MOCIIEA0BATEIHLHOCTEHN

4.2 ApudmeTrryeckast 1 reoMeTpruecKas nporpeccu. @opMysa CI0XKHBIX MPOLEHTOB
5 DyHKITAN
5.1. OynHkyst, cnocoOs! 3ananus GpyHkuuu. ['paduk Gynkmoun. O0nacTs onpeneneHust 1 MHOKECTBO
3HayeHuil pynkaun. Hynu Qynxmun. [IpomexxyTku 3HakomocTosiHCTBA. [IpoMexyTKu
MOHOTOHHOCTH (YHKIIH. MakcUMyMbl 1 MUHEMYMbI QyHKIIMK. Hanbonbiiee n HanMeHbIee
3Ha4YeHue (PYHKIMK Ha TPOMEKYTKE
6 KoopauHatsl Ha PsSMOM U MIJIOCKOCTH
6.1 Koopnunarnas npsamas
6.2 JlexapTOBbI KOOPAMHATHI Ha TJIOCKOCTH
7 I'eomeTpus
7.1 I'eoMeTpuyeckue GUrypsl U MX CBOWCTBA
7.2 TpeyronbHUK
7.3 MHOroyrojabsHHUKH
7.4 OKpy>KHOCTB U KpyT
7.5 M3mepeHne reoMeTpUIeCKUX BETHIUH
7.6 BekTopsl Ha MI0CKOCTH
8 BeposiTHOCTB U cTaTHCTHKA
8.1 OnucatenpHast CTATUCTHKA
8.2 BepostHoCTB
8.3 Kom6unaropuka
8.4 MHoxecTBa
8.5 I'pader




TemaTuyeckoe MIIAHUPOBaHUE YUeOHOT0 Kypca «MaTtemMaTuka» (10 roJamM o0y4eHus )

5 kaace
Ne Paznennl/Tembl KosauyecTBo yekTpoHHbIE (LU (pPOBLIE) JdeATebHOCTH yUUTEJIs
n/n 4acoB o0pa3oBaTeJIbHbIE PeCypChl ¢ y4eToM padoyeil NporpaMMsbl BOCIMTAHUS
1. |Harypanbusie uncina. JIefcTBys C 43 POIILPYV: https://resh.edu.ru/subje | ®opmupoBath ymMmeHMe aneKBaTHO OIEHHBATH COOCTBEHHOE OTHOIIEHHE
HATyPaJbHBIMHU YHCITAMH ct/12/5/ K YYEHHIO, YMEHHUIO YUHTHCS U BO3BMOKHOCTH €0 Pa3BUTHS
2. |Harnsmaas reomerpus. Jlunnu Ha 12 POIILPYV: https://resh.edu.ru/subje |O6yuaTs koMaHIHOI paboTe ¥ B3aUMOIEHCTBHUIO C APYTHMU
TJIOCKOCTH ct/12/5/ 00yJaroIMMHKCS Yepe3 IPyMInoBsie HOpMbl padOTHI UK paOOTHI B Iapax
3. | OObIKHOBEHHBIE TpoOH 48 POUI.PY: https://resh.edu.ru/subje |Ympansarh yueOHbIMU TPYIIIIAMH C IIETBIO0 BOBICUCHHUS 00Y4AIOIIUXCS B
ct/12/5/ nporecc 00yYeHUs U BOCIIMTAHUS, MOTHBUPYS MX y4eOHO-
M03HABATEIBHYIO JAEATEIBHOCTb.
dopMHPOBATh YMEHHE HAXOMUTh IIEHHOCTHBIN aCMEKT yu4eOHOTO 3HAHUS
¥ MH(pOpMaIUU
4. |HarmsmHast TeOMETPHSL. 10 POIILPYV: https://resh.edu.ru/subje |BocrnuTeiBaTh CO3HATENBHYIO AUCIUILINHY.
MHOTOYTOJIbHUKH ct/12/5/ ®opMHPOBaTh YMEHUS U HABBIKH OPraHU3aI[MK 00YYarOIIUMUCS CBOCH
JeSATEIILHOCTH.
BocnuTeiBaTh KyJabTypy.
®opMHPOBaTh ¥ PA3BUBATH OIICHOYHBIC YMEHHUSI
5. |JecsaTuunbie qpoou 38 POIIILPY: https://resh.edu.ru/subje |uuiuupoBatsh 1 MOIACPKUBATE UCCICTOBATEIBLCKYIO JACITEIBHOCTE
ct/12/5/ 00yJaroTIIIXCS.
[ToGyxnaTh oOyyaromuxcs K COOII0ACHUIO IPUHIUIIOB Y4eOHOH
JMCIMIUIAHBI H CAMOOPTaHN3aIn|
6. |Harnsmmas reomerpus. Tema u 9 POIILPYV: https://resh.edu.ru/subje | ®opmMupoBaTh HaBBIK BEISABIEHHUS M CBA3BIBAHUS 00Pa30B, CIIOCOOHOCTH
(GUrypbl B IpOCTPAHCTBE ct/12/5/ (bopMHUpOBaHKs HOBBIX 3HAHHIA, B TOM YKCJIE€ CIIOCOOHOCTh
dhopMyTUPOBATh UIEH, TIOHATHS, THIIOTE36 00 00BEKTAaX U SBJICHUSX, B
TOM YHCJIe PaHee HEU3BECTHBIX, 0CO3HABATh JACHIIUT COOCTBECHHBIX
3HAHUI U KOMIIETCHTHOCTEH, MJTAHUPOBATH CBOE Pa3sBUTHE
7. |TloBropeHme u 0000IIEHHE 10 POIILPYV: https://resh.edu.ru/subje |®opmupoBars yMeHHe paco3HABaTh KOHKPETHBIE TPUMEPHI TOHATHSI
ct/12/5/ 0 XapaKTePHBIM TPU3HAKAM, BBITIOIHSITEH OMIEPAIHH B COOTBETCTBUH C

OTpeeICHUEM U MMPOCTEHITUMU CBONCTBAMU MOHSTHS,
KOHKPETH3UPOBATH MOHATHE TPUMEPAMH, UCTIOIH30BATh MOHATHE U €T0
CBOWMCTBa IIPH PELICHUH 3aa4 (Aajiee — ONepUpoBaTh MOHATUSIMH), a
TaK)Xe OIEePUPOBATh TEPMUHAMH U MIPEJICTABICHUSIMHU B 00JIACTH
KOHIICTILINA YCTOUYUBOTO Pa3BUTHUS
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6 KJjacc

Ne Pasiennl/TeMbl KoanuyectBo JuieKTpoHHBIE (U (pOBHIE) JeATeJIbHOCTD YUUTEJIA
n/n A 4acoB o0pa3oBaTeJIbHBIE PeCypChl ¢ y4eToM paboueil MpOrpaMMsbl BOCIIHTAHMS
1. |HarypajibHble yncia 30 POIILPYV: https://resh.edu.ru/subje | ®opmupoBath yMmeHMe aneKBaTHO OIEHUBATH COOCTBEHHOE OTHOIIEHHE
ct/12/6/ K YYCHHIO, YMEHHIO YUHTHCSA ¥ BO3MOXKHOCTH €0 Pa3BUTHS
2. |Harnsguas reometpust. [Ipsmeie 7 POIILPYV: https://resh.edu.ru/subje |O6yuaTs koMaHIHOI paboTe ¥ B3aUMOIEHCTBHUIO C APYTHMU
Ha TUIOCKOCTH ct/12/6/ 00yJaromuMHucs Yepe3 TpynnoBbie GopMbl paboThl WK padOTHI B Mapax
3. | Hpobu 32 POUI.PY: https://resh.edu.ru/subje |Ympansars yueOHbIMU TPYIIIIAMH C IIETBIO0 BOBICUCHHUS 00Y4AIOIIUXCS B
ct/12/6/ nporecc o0y4eHHs U BOCIIUTAaHUS, MOTUBHPYS UX y4eOHO-
MO3HABATEIBHYIO JACATECIBHOCTb.
dopMHPOBATh YMEHNE HAXOMUTh IIEHHOCTHBIN aCMEKT yu4eOHOTO 3HAHUS
u uHOpMauU
4. |HarmsgHas TeOMETPHSL. 6 POIILPYV: https://resh.edu.ru/subje |BocrnuTeiBaTh CO3HATENBHYIO AUCIUILINHY.
CummeTpus ct/12/6/ ®opMHPOBaTh YMEHHUS U HABBIKK OpraHU3AIUK 00yUYarOIIUMHUCS CBOCH
ACATENHbHOCTH.
5. |Bspaxkenuns ¢ 6ykBaMu 6 POIILPYV: https://resh.edu.ru/subje |BocmnuTeiBaTh KyJIbTYpY.
ct/12/6/
6. |Harmaguas reomerpust. GUryps 14 POIILPYV: https://resh.edu.ru/subje | ®opmupoBath U pa3BHBATEH OIEHOYHBIE YMEHHSL.
Ha TUTOCKOCTH ct/12/6/
7.  |TIonoXUTETBHBIE U 40 POIILPYV: https://resh.edu.ru/subje |MuauiurpoBaTs 1 MOAAEPKUBATE UCCIIEI0BATENBCKYIO AEITEIHHOCTE
OTpHLATEIbHBIC YHCIIa ct/12/6/ o0ydJaromuxcsl.
8. |IIpencraBieHue JaHHBIX 6 POIILPYV: https://resh.edu.ru/subje |TTo6yxmaTe 00ydaromuxcs K COOMIOAEHIIO IPUHITUIIOB YI€OHO
ct/12/6/ JUCIIMILINHBI ¥ CAaMOOPTaHU3AIUH.
9. |Harmsguas reomerpus. GUrypsi B 9 https://resh.edu.ru/subject/12/6/ DopMHUPOBATh HABBIK BBIABJIEHUS M CBA3BIBAHUSA 00Pa30B, CIIOCOOHOCTH
MPOCTPAHCTBE (bopMHUpOBaHHs HOBBIX 3HAHHIA, B TOM YHCJIEe CIIOCOOHOCTh
10. |MoBropenne, 06o6menye, 20 Bubnuoreka (bopMyITHpPOBATH U/ICH, MOHSTHSI, THIIOTE3bI 00 00BEKTAX U SIBJICHHSX, B

cucreMaTu3anus

ITOK https://m.edsoo.ru/7f4131ce

TOM YHCJIe PaHee HEU3BECTHBIX, 0CO3HABATH IS(UIIUT COOCTBEHHBIX
3HAHWUW U KOMIIETEHTHOCTEN, MJIAHUPOBATh CBOE pa3BUTHE
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TemaTn4yeckoe IVIAHKPOBAaHNE Y4eOHOT0 Kypca «Ayredpa» (1o rogamM o0y4eHus )
7 knace

Ne
n/n

Pa3znennl/TeMbl

KoanuectBo
4acoB

JyekTpoHHbIE (LU (pPOBHIE)
o0pa3oBaTeJIbHBIE PeCypChl

JeATeJIbHOCTD YUUTEJIA
¢ yuyeToM paboueil MpOrpaMMsbl BOCIIHTAHMS

1

Yucna ¥ BEIYUCICHUS.
ParnmonanbHble yncaa

25

Poccutickas Dnexrponnas [Ikoma
https://resh.edu.ru/subject/16/7/

®opMupOBaTh MOTUBAIIUIO K IIEJI€HANIPABIICHHON COIMAIbHO 3HAYMMO
JCSITENBHOCTH (MOIYUICHUIO 00pa30BaHUS U TPYIY).

BocrnuTsiBaTh HHTEpEC K 00yUEHHIO, K MPOIIeCCy MO3HAHUS (CO3IaHuE U
nojAep >kaHne UHTEPECa, aKTUBU3AIIMS TIO3HABATENBHOM IS TEIIbHOCTH
o0ydaromuxcs);

dopMupoBaTh YMEHUE HAXOUTh IICHHOCTHEIH acleKT y4eOHOTo 3HAHUS U
nHpopmaru

OO0yuarh KOMaHHOHN pa0OTe U B3aMMOJICHCTBUIO C IPYTUMHU
00yJaroIUMUCs Yepe3 TPYIIOBhIE (OPMBI pa0OTHI WM PA0OTHI B Mapax.

AnrebpandecKue BhIPaKEHUS

27

Poccutickas Dnexrponnas [lIkoma
https://resh.edu.ru/subject/16/7/

BocnuTeiBaTh CO3HATENBHYIO TUCIUILINHY (TI0Ka3aTh BAKHOCTH y4eOHO-
MO3HABATEIHHOMN IEATEIBHOCTH, YUCOHOH U TPYOBOM JTUCIIUTUINHEI).
OO0yuarh KOMaHHOHN pabOTe U B3aMMOJICHCTBUIO C IPYTUMHU
00yJaroIIUMHUCS Yepe3 TPYIIOBbIe GOPMBI paOOTHI WK PAOOTHI B Mapax.
dopMupoBaTh YMEHUS M HABBIKK OpTaHU3aIiK 00yJaroIIMMUCS CBOCH
JESATSILHOCTH (OpTaHu3aIusl CaMOCTOSATENBHON paboThI, COOMIOIEHUE
TEXHUKH 0€30TIaCHOCTH M TUTHCHHYECKUX MPaBu);

@opMHpOBaTh U Pa3BUBATh OIICHOYHbIE YMEHNUS (pa3paboTKa U MPUHATHE
KpUTEpPUEB OIICHUBAHUS, OIICHUBAHUE 110 KPUTEPHSIM, B3aUMOTIPOBEPKA,
CaMOOIICHUBAHUE U T.1I.);

dopMUpOBaTh HABHIK BBISBICHHUS U CBS3BIBAHUS 00Pa30B, CIIOCOOHOCTH
(hopMUpOBaHUs HOBBIX 3HAHU, B TOM YHCJIE CIIOCOOHOCTh
(hopMyITUpPOBAaTh UJIEH, TIOHITHS, THIIOTE3bI 00 0OBEKTAX U SIBICHUIX, B
TOM YHUCJIC PaHee HEM3BECTHBIX, OCO3HABATH NE(UITUT COOCTBEHHBIX
3HAHUH ¥ KOMIIETEHTHOCTEH, TUNITAHUPOBATh CBOE Pa3BHUTHE.

ypaBHeHI/I}I 1 HCPAaBCHCTBA

20

Poccuiickas Dnextponnas [lkona
https://resh.edu.ru/subject/16/7/

dopMupoBaTh YMEHHE PACIIO3HABATH KOHKPETHBIE IPUMEPHI TOHITHS 0
XapaKTEepPHBIM MPU3HAKaM, BBITIOJIHATE ONEPAINY B COOTBETCTBUH C
ONPEACIICHUEM U MTPOCTEHIITUMH CBOMCTBAMHU TTOHSITHS,
KOHKPETH3UPOBATh MOHATHE TPUMEPaMHU, UCTIOIh30BATh MMOHITHE U €T0
CBOWCTBa IPH PEIICHUH 33]1a4 (Aajiee — ONEepUPOBATh IOHATUSIMH), a
TaK)ke OIEePHPOBATh TEPMHUHAMH H MIPEICTABICHUSIMHU B 00JIaCTH
KOHIIEMIINH YCTOHYNBOTO PAa3BUTHSI.

OOyuarh KOMaHHOHN pabOTe U B3aMMOJICHCTBHUIO C IPYTUMHU
00yJaroIIUMHUCS Yepe3 TPYIIOBbIe GOPMBI paOOTHI WK PAOOTHI B Mapax.
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4 | KoopauHatsl U TpauKu. 24 Poccutickas Dnexrponnas [llkona | MHUNMHEPOBATH M MOANCPKUBATH UCCIEIOBATEIIbCKYIO IEATEILHOCTh
OyHKIIH https://resh.edu.ru/subject/16/7/ 00yUaIOIINXCS;

OO0yuaTh KOMaHHOHN pa0OTe U B3aMMOJICHCTBUIO C IPYTUMHU
00yJaroIUMUCs Yepe3 TPYIIOBBIE GOPMBI pa0OTHI WK PA0OTHI B Mapax.
DopMHpOBaThH M Pa3BUBATh OIICHOYHbIE YMEHUS (pa3paboTka U MPUHATHE
KpUTEPUEB OIICHUBAHUS, OLICHUBAHUE IO KPUTEPHUSAM, B3aUMOIIPOBEPKA,
CaMOOLICHUBAHUE U T.1.);

@opMHpPOBATh YMEHHE PACIIO3HABATH KOHKPETHBIE MPUMEPHI TOHATHS 10
XapaKTCpHBIM IIPU3HAKaM, BBIIIOJIHATE ONI€pallii B COOTBETCTBUHU C
OMpeeICHUEM U MMPOCTEUIIMMU CBOMCTBAMU MOHSTHS,
KOHKPETHU3UPOBATH IIOHATUC ITPUMEPAMHU, UCITIOJIB30BaTh IIOHATUC U €T0
CBOWCTBA MPH PELICHUH 3a/1a4 (Aajiee — ONepupoBaTh MOHATUSIMH), a
TaK)Xe ONEePUPOBATh TEPMHUHAMH U MIPEJICTABICHUSIMHU B 00JIaCTH
KOHIIECTILIMY YCTOMYUBOTO PA3BUTHSL.

5 |IloBTropenue u 0600IICHNE 6 Poccutickas Onexrponnas [lkona | @opmupoBaTh YMEHUS W HABBIKA OpraHU3alAN 00yJatOIIUMHUCS CBOCH
https://resh.edu.ru/subject/16/7/ JESATSILHOCTH (OpTaHu3aIus CaMOCTOSATENBHON paboThI, COOMIOIEHUE
TEXHUKH 0€30TIaCHOCTH M TUTHCHHYECKUX MPaBHU);

®dopMupoBaTh U pa3BUBaATh OLICHOYHBIC YMEHUS (pa3paboTKa U MPUHSATHE
KpUTEPUEB OIICHUBAHUS, OIICHUBAHUE 110 KPUTEPHSIM, B3aUMOTIPOBEPKA,
CaMOOIICHUBAHUE U T.11.);

8 ki1ace
Ne Pasiebl/TeMbI KosauyecTBo yekTpoHHbIE (LM (POBLIE) JeATeIbHOCTh YUHTEs
n/n 4acoB o0pa3oBaTeJIbHBIE PeCypChI ¢ yu4eToM paboueil MpOrpaMMsbl BOCIIHTAHMS
1 |Ywmcna ¥ BEIYUCIICHUS. 15 Poccutickas Onexrponnas [llkona | MHUNMHEPOBATH W MOANECPKUBATH UCCIIEIOBATEIIBCKYIO IEATEILHOCTh
KBanpatHeie kopHH https://resh.edu.ru/subject/16/8/ 00yJarOIIUXCS;

OO0yuarh KOMaHHOHN pa0OTe U B3aMMOJICHCTBUIO C IPYTUMHU
00yJaroIIUMHUCS Yepe3 TPYIIOBbIe (OPMBI paOOTHI WIIK PA0OTHI B Mapax.
@opMHpOBaTh YMEHHS M HABBIKH OPTaHHU3aIH 00yUJaroIMMUCS CBOCH
JEeSATSILHOCTH (OpTaHu3aIus CaMOCTOSATEBHON paboThI, COOMIOIEHUE
TEXHUKH 0€30TIaCHOCTH M THTHCHUYECKUX MPaBHUI);

DopMHpOBaTh U Pa3BUBATh OIICHOYHbIE YMEHUS (pa3paboTka U MPUHATHE
KpUTEPUEB OIICHUBAHUS, OIICHUBAHUE 110 KPUTEPHSIM, B3aHMOTIPOBEPKA,
CaMOOIICHUBAHUE U T.11.);

@opMHUpPOBaTh HABBIK BBISABICHUS U CBA3BIBAHUS 00pa30B, CIIOCOOHOCTH
(hopMHIpOBaHUS HOBBIX 3HAHHUH, B TOM YHCJIE CTIOCOOHOCTH (hOpPMYITHPOBATH
WJICH, TIOHATHUS, TUTIOTE3bI 00 00BEKTaX U SBICHUSX, B TOM YHUCIIC PaHEee
HEM3BECTHBIX, 0CO3HABATH JICYUITUT COOCTBEHHBIX 3HAHUH 1
KOMIIETEHTHOCTEM, MIIAHUPOBATh CBOE PA3BUTHE;
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Yucna v BerauciacHus. CTeneHb
C IICJIBIM ITOKa3aTCJICM

Poccutickas Dnexrponnas [Ikoma
https://resh.edu.ru/subject/16/8/

[MoGyxate 00y4aroIuXCs K COOMONEHHIO TPUHITUITOB y4eOHOM
JTUCIIMIIINHBI M CaMOOPTaHU3AINH.

OO0yuarh KOMaHHOHN pa0OTe U B3aMMOJICHCTBUIO C IPYTUMHU
00yJaroIuMUCs Yepe3 TPYIIOBBIE POPMBI pa0OTHI WM PA0OTHI B Mapax.
@opMHpPOBaTh YMEHHE PACIIO3HABATh KOHKPETHBIE MPUMEPHI TOHITHS 10
XapaKTEPHBIM MPU3HAKAM, BBITIOJIHATH ONEPALIMHU B COOTBETCTBUH C
OTpEeICIICHUEM U MPOCTEHITUMHU CBOMCTBAMU MOHSITHSI, KOHKPETU3UPOBAThH
MOHSTHE IPUMEPaMH, UCTIONH30BATh MTOHITHE U €0 CBOMCTBA MPH
pelIeHny 3a/1a4 (Janee — oneprupoBaTh MOHATHIMH), a TAKXKe ONEePHUPOBATh
TEPMHUHAMU U MPEACTABICHUSAMHU B 00J1aCTH KOHIICTIIIUN YCTOWYHBOTO
pa3BUTHSL.

@opMHUpPOBaTh HABBIK BBISABICHHUS U CBA3BIBAHUS 00pa30B, CIIOCOOHOCTH
(hopMUpOBaHUS HOBBIX 3HAHU, B TOM YHCIIE CIIOCOOHOCTH (hOPMYITHPOBATH
WJICH, TIOHATHUS, TUTIOTE3bI 00 00BEKTaX U SBICHHSX, B TOM YHUCIIC PaHEee
HEM3BECTHBIX, 0CO3HABATH JICYUITUT COOCTBEHHBIX 3HAHUH 1
KOMIIETEHTHOCTE, MJIAHUPOBATh CBOE Pa3BUTHE;

AnrebpandecKue BhIPaKEHUSI.
KBanpatHblii TpExuiieH

Poccutiickas Dnexrponnas [Ikoma
https://resh.edu.ru/subject/16/8/

BocnuTeiBaTh CO3HATENBHYIO TUCIUILINHY (TI0Ka3aTh BaKHOCTH y4eOHO-
MTO3HABATEIIHLHOU JIEATEIHFHOCTH, YI€OHOW M TPYIOBOM TUCIIMILIAHEI).
OO0yuarh KOMaHHOHN pabOTe U B3aMMOJICHCTBUIO C IPYTUMHU
00yJaroIuMuUCs Yepe3 TPYIIOBBIE OPMBI pa0OTHI WK PA0OTHI B Mapax.
DopMHUpPOBaTh HABBIK BBISABICHUS U CBA3BIBAHUS 00pa30B, CIIOCOOHOCTH
(hopMUpOBaHUS HOBBIX 3HAHUH, B TOM YHCIIE CIIOCOOHOCTH (hOPMYITHPOBATH
WJICH, TIOHATHUS, TUTIOTE3bI 00 00BEKTaX U SBICHUSX, B TOM YHUCIIC PaHEee
HEM3BECTHBIX, 0CO3HABATH JICQUITUT COOCTBEHHBIX 3HAHUH 1
KOMIIETEHTHOCTEM, MIIAHUPOBATh CBOE Pa3BUTHE;

dopMUpOBaTh HABBIK BBISBICHUS U CBS3BIBAHUS 00Pa30B, CIIOCOOHOCTH
(hopMUpOBaHUS HOBBIX 3HAHU, B TOM YHCIIE CIIOCOOHOCTh (hOPMYITHUPOBATH
WJeH, TTOHATHS, TUTIOTE3bI 00 00BEKTaX U SBJICHHSIX, B TOM YHCIIEC paHee
HEU3BECTHBIX, OCO3HABATH ACPUIIMT COOCTBCHHBIX 3HAHUH H
KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHUE;

AnrebpandyecKue BhIPaKEHUSI.
AnrebOpandeckas 1po0b

15

Poccutickas Dnexrponnas [Ikoma
https://resh.edu.ru/subject/16/8/

@opMHUpPOBaTh HABBIK BBISABICHUS U CBA3BIBAHUS 00pa30B, CIIOCOOHOCTH
(hopMUpOBaHUS HOBBIX 3HAHUH, B TOM YHCIIE CIIOCOOHOCTH (hOPMYITHPOBATH
WJeH, TOHATHS, TUTIOTE3bI 00 00BEKTaX U SBJICHHSIX, B TOM YHCIIE paHee
HEM3BECTHBIX, 0CO3HABATH JICUITUT COOCTBEHHBIX 3HAHUH 1
KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHUE;

YpaBHEHUA U HEPABEHCTBA.
KBanpaTHbie ypaBHEHUS

15

Poccutickas Dnexrponnas [Ikoma
https://resh.edu.ru/subject/16/8/

[MoGyxate 00y4YaroIuXcs K COOMONEHHUIO TPUHITUITOB y4eOHOM
JVCIIUTUTAHBI B CAMOOPTaHU3AIINH.

dopMUpOBaTh HABHIK BBISBICHUS U CBS3BIBAHUS 00Pa30B, CIIOCOOHOCTH
(hopMHIpOBaHUS HOBBIX 3HAHHUN, B TOM YHCJIE CTIOCOOHOCTH (hOPMYITHPOBAThH



https://resh.edu.ru/subject/16/8/
https://resh.edu.ru/subject/16/8/
https://resh.edu.ru/subject/16/8/
https://resh.edu.ru/subject/16/8/

WJeH, TOHATHS, TUTIOTE3bI 00 00BEKTaxX U SBJICHUSIX, B TOM YHCIIE paHee
HEM3BECTHBIX, 0CO3HABATH JIEYUITUT COOCTBEHHBIX 3HAHUH 1
KOMIIETCHTHOCTEH, INTAHUPOBATh CBOE Pa3BHUTHE;

dopMUpOBaTh HABBIK BBISBICHUS U CBS3BIBAHUS 00Pa30B, CIIOCOOHOCTH
(hopMHIpOBaHUS HOBBIX 3HAHHUH, B TOM YHCJIE CTIOCOOHOCTH (hOPMYITHPOBAThH
WJICH, TIOHATHUS, TUTIOTE3bI 00 00BEKTaX U SBICHUSX, B TOM YHUCIIC PaHEee
HEU3BECTHBIX, OCO3HABATH ACPUIIMT COOCTBCHHBIX 3HAHUH H
KOMIIETEHTHOCTEM, MIIAHUPOBATh CBOE PA3BUTHE;

VYpaBHEHNS U HEPABEHCTBA.
Cucremsbl ypaBHEHUH

13

Poccuiickas Dnexrponnas Ilkona
https://resh.edu.ru/subject/16/8/

dopmupoBaTh YMEHUS M HABBIKM OpTaHU3aIliK 00yJarOIIMMUCS CBOCH
JESATSILHOCTH (OpTaHu3aIus CaMOCTOSATENBHON paboThI, COOTIOICHHUE
TEXHUKH 0€30TIaCHOCTH M THTHCHHYECKUX MPaBHU);

dopmupoBaTh U pa3BUBaTh OIICHOYHBIC YMEHUS (pa3paboTka U MPUHSATUE
KpUTEPUEB OIICHUBAHUS, OIICHUBAHUE 110 KPUTEPHSIM, B3aHMOTIPOBEPKA,
CaMOOIICHUBAHHE U T.1.);

YpaBHEHUS U HEPABEHCTBA.
HepasenctBa

12

Poccuiickas Onexrponnas Illkona
https://resh.edu.ru/subject/16/8/

dopmupoBaTh YMEHUS M HABBIKM OpraHU3aIliK 00yJaroIIMMUCS CBOCH
JESTSILHOCTH (OpTaHu3aIis CaMOCTOSATENBHON paboThI, COOMIOIEHUE
TEXHUKH 0€30TIaCHOCTH M THTHCHHYECKUX MPaBui);

dopmupoBaTh U pa3BUBATh OIICHOYHBIC YMEHUS (pa3paboTka U MPUHSATUE
KpUTEPUEB OIICHUBAHUS, OIICHUBAHUE 110 KPUTEPHSIM, B3aHMOTIPOBEPKA,
CaMOOIICHUBAHHE U T.1.);

OyHKIHN.
OCHOBHBIE TTOHSITHS

Poccuiickas Dnexrponnas Illkona
https://resh.edu.ru/subject/16/8/

[oGyxaate 00yyaromuxcs K COOMIONCHUIO TPUHIUIIOB yueOHON
JTUCTIMILINHBI M CaMOOPTaHU3aIIH.

@opMHUpPOBaTh HABBIK BBISABICHUS U CBA3BIBAHUSA 00pa30B, CIIOCOOHOCTH
(hopMHpOBaHUs HOBBIX 3HAHWH, B TOM YHUCIIE CTIOCOOHOCTH POPMYITHPOBATH
WJeH, IOHATHS, THIIOTE3bI 00 00bEKTaxX U ABJICHUSAX, B TOM YHCJIE PaHEee
HEM3BECTHBIX, 0CO3HABATH JICQUITUT COOCTBEHHBIX 3HAHUH 1
KOMIIETEHTHOCTEM, MIIAHUPOBATh CBOE Pa3BUTHE;

@®opMupoBaTh HABBIK BBISBICHUS U CBSI3bIBaHUS 00pa30B, CIOCOOHOCTH
(hopMHIpOBaHUS HOBBIX 3HAHHUH, B TOM YHCJIE CTIOCOOHOCTH (hOpPMYITHPOBATH
W7eH, TOHATHS, TUTIOTE3bI 00 00BEKTaX U SBJICHHSIX, B TOM YHCIIE paHee
HEM3BECTHBIX, 0CO3HABATH IE(UIIUT COOCTBEHHBIX 3HAHUH 1
KOMIIETEHTHOCTEH, TNTAHUPOBATh CBOE PA3BHUTHE;

OyHKIHN.
YucnoBsie GyHKIUH

Poccuiickas Onexrponnas Illkona
https://resh.edu.ru/subject/16/8/

dopmupoBaTh YMEHUS M HABBIKM OpraHU3aIliK 00yJYarOIIMMUCS CBOCH
JeSTSILHOCTH (OpTraHu3aIus CaMOCTOSATEBHON paboThI, COOMIOIEHUE
TEXHUKH 0€30TIaCHOCTH M THTHCHHYECKUX MPaBH);

®dopMupoBaTh U pa3BUBATh OLICHOYHBIC YMEHUS (pa3paboTKa U MPUHSATHE
KpUTEPUEB OIICHUBAHUS, OIICHUBAHUE 110 KPUTEPHSIM, B3aHMOTIPOBEPKA,
CaMOOIICHUBAHHE U T.1.);
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@opMHUpPOBaTh HABBIK BBISABICHUS U CBA3BIBAHUS 00pa30B, CIIOCOOHOCTH
(hopMHUpOBaHUS HOBBIX 3HAHUH, B TOM YHCJIE CTIOCOOHOCTH (hOPMYITHPOBAThH
WJICH, TIOHATHUS, TUTIOTE3bI 00 00BEKTaX U SBICHUSX, B TOM YHUCIIC PaHEee
HEU3BECTHBIX, OCO3HABATH ACPUIIMT COOCTBCHHBIX 3HAHUH H
KOMIIETEHTHOCTEM, MIIAHUPOBATh CBOE Pa3BUTHE;

10

[loBTopenue u 0000IIEHNE

Poccuiickas Onexrponnas Illkona

https://resh.edu.ru/subject/16/8/

BocnuThiBaTh CO3HATENBHYIO TUCIUILTUHY (TI0Ka3aTh BAXKHOCTh Y4eOHO-
MTO3HABATEIIHLHOU JIEATEITHFHOCTH, YIeOHOW M TPYIOBOM TUCIIMILTAHEI).
OO0y4aTh KOMaHIHOHM paboTe U B3aMMOJCHCTBUIO C IPYTHMH
00yJaroIUMUCs Yepe3 TPYIIOBBIE OPMBI pa0OTHI WK PA0OTHI B Mapax.
dopMUpOBaTh HABBIK BBISBICHUS U CBS3BIBAHUS 00Pa30B, CIIOCOOHOCTH
(hopMHIpOBaHUS HOBBIX 3HAHHUH, B TOM YHCJIE CTIOCOOHOCTH (hOpPMYITHPOBAThH
WJICH, TIOHATHUS, TUTIOTE3bI 00 00BEKTaX U ABJICHUSIX, B TOM YHUCIIC paHee
HEU3BECTHBIX, OCO3HABATH ACPUIIMT COOCTBCHHBIX 3HAHUH H
KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE

9 kJiacce

Paszaeinl/TeMbl

KoanuectBo
4aCcoB

yekTpoHHbIE (LU (POBLIE)
o0pa3oBaTeJibHBIE PeCypChI

JesATeIbHOCTD YUUTEJIsA
¢ y4eToM paboueil MpOrpaMMsbl BOCIIHTAHMS

Ypcaa ¥ BEIYUCIICHUS.
JleMicTBUTEIBbHBIC YKCIa

9

Poccutickas Dnexrponnas [lIkoma
https://resh.edu.ru/subject/16/9/

WNHummupoBath U MOAIEPKUBATH UCCIIEAOBATENBCKYIO NESTEHHOCTD
00yJarOIIUXCS;

OO0yuarh KOMaHHOHN pa0OTe U B3aMMOJICHCTBUIO C IPYTUMHU
00yJaroIIUMHUCS Yepe3 TPYIIOBbIe (OPMBI paOOTHI WM PAOOTHI B Mapax.
@opMHpOBaTh YMEHHS M HABBIKH OpTaHHU3aIH 00yJaroIMMHUCS CBOCH
JESATSILHOCTH (OpTaHu3aIus CaMOCTOSATENBHON paboThI, COOMIOIEHUE
TEXHUKH 0€30TIaCHOCTH M THTHCHHYECKUX MPaBH);

DopMupOBaTh U Pa3BUBATh OIICHOYHbIE YMEHUS (pa3paboTka U MPUHATHE
KpUTEPUEB OIICHUBAHUS, OIICHUBAHUE 110 KPUTEPHSIM, B3aHMOTIPOBEPKA,
CaMOOIICHUBAHUE U T.11.);

DopMHUpPOBaTh HABBIK BBISABICHUS U CBA3BIBAHUSA 00pa30B, CIIOCOOHOCTH
(hopMUpOBaHUS HOBBIX 3HAHUI, B TOM YHCIIE CIIOCOOHOCTh (hOPMYITHUPOBATH
WJICH, TIOHATHUS, TUTIOTE3bI 00 00BEKTaX U SBICHUSX, B TOM YUCIIC PaHEee
HEM3BECTHBIX, 0CO3HABATH JIEUITUT COOCTBEHHBIX 3HAHUH 1
KOMIIETEHTHOCTEM, MIIAHUPOBATh CBOE Pa3BUTHE;

VYpaBHEHNS U HEPABEHCTBA.
YpaBHeHUd ¢ OJHOM
MIEpEMEHHOMN

14

Poccuiickas Onexrponnas Illkona
https://resh.edu.ru/subject/16/9/

[oGyxaate 00yyaromuxcs K COOMIONCHUIO TPUHIUIIOB yueOHON
JTMCIMIUINHBI 1 CAaMOOPTaHN3AIHH.

OOy4aTh KOMaHIHOW pabOTe U B3aUMOJECHCTBUIO C APYTHMU
00y4aloMIUMUCS Yepe3 TPyNIoBbie POpMBI paOOTHI MM PaOOTHI B MMapax.
dopmupoBaTh YMEHHE PACIIO3HABATh KOHKPETHBIE IPHMEPHI IOHSTHS 11O
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XapaKTEepPHBIM MPU3HAKaM, BBITIOJIHATE ONEPAINY B COOTBETCTBUH C
OTIpe/IeTICHNEM U TIPOCTEHIIIMMY CBOMCTBAMHU TIOHSATHS, KOHKPETH3IUPOBATH
MOHSITHE IPUMEPAMH, UCTIONH30BATh MTOHITHE U €T0 CBOMCTBA MPH
pEIICHNY 33/1a4 (Jjajiee — OIepUpPOBaTh MOHITHIMH), 4 TAKKE ONICPUPOBAThH
TePMHUHAMH U MPEACTABICHUAMHU B 00JIACTH KOHIICTIIIUN YCTOWIHBOTO
pa3BUTHSL.

dopMUpOBaTh HABBIK BBISBICHUS U CBS3BIBAHUS 00pa30B, CIIOCOOHOCTH
(hopMHIpOBaHUS HOBBIX 3HAHHUH, B TOM YHCJIE CTIOCOOHOCTH (hOpPMYITHPOBATH
W7eH, TOHATHS, TUTIOTE3bI 00 00BEKTaX U SBJICHHSIX, B TOM YHCIIE paHee
HEU3BECTHBIX, OCO3HABATH ACPUIIMT COOCTBCHHBIX 3HAHUH H
KOMIIETEHTHOCTEM, MIIAHUPOBATh CBOE Pa3BUTHE;

ypaBHeHI/I}I " HCPABCHCTBA.

Cucremsbl ypaBHEHUH

14

Poccuiickas Onexrponnas Illkona
https://resh.edu.ru/subject/16/9/

BocnuThiBaTh CO3HATENBHYIO TUCIUILTUHY (TI0Ka3aTh BAXKHOCTH Y4eOHO-
MMO3HABATEIHHON NEATEIBHOCTH, YYSOHOH U TPYJOBOM TUCITUTLINHEI).
OO0y4aTh KOMaHIHOHM padoTe U B3aMMOJCHCTBUIO C IPYTHMH
00yJaroIIUMHUCS Yepe3 TPYIIOBbIe (OPMBI paOOTHI WIIK PA0OTHI B Mapax.
dopMUpOBaTh HABBIK BBISBICHUS U CBS3BIBAHUS 00Pa30B, CIIOCOOHOCTh
(hopMHIpOBaHUS HOBBIX 3HAHHUN, B TOM YHCJIE CTIOCOOHOCTH (hOpPMYITHPOBATH
WJeH, TOHATHS, TUTIOTE3bI 00 00BEKTaX U SBJICHHSIX, B TOM YHCIIE paHee
HEU3BECTHBIX, OCO3HABATH ACPUIIMT COOCTBCHHBIX 3HAHUH H
KOMIIETCHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

DopMHUpPOBaTh HABBIK BBISABICHUS U CBA3BIBAHUS 00pa30B, CIIOCOOHOCTH
(hopMHpOBaHUS HOBBIX 3HAHUH, B TOM YHCIIE CIIOCOOHOCTh (hOPMYITHPOBATH
WJICH, TIOHATHUS, TUTIOTE3bI 00 00BEKTaX U SBICHUSX, B TOM YHUCIIC PaHEee
HEM3BECTHBIX, 0CO3HABATH JICQUITUT COOCTBEHHBIX 3HAHUH 1
KOMIIETEHTHOCTEM, MIIAHUPOBATh CBOE Pa3BUTHE;

ypaBHeHI/I}I " HCPAaBCHCTBA.

HepageHnctaa.

16

Poccuiickas Dnexrponnas Ilkona
https://resh.edu.ru/subject/16/9/

dopMUpOBaTh HABBIK BBISBICHUS U CBS3BIBAHUS 00Pa30B, CIIOCOOHOCTH
(hopMHIpOBaHUS HOBBIX 3HAHUH, B TOM YHCJIE CTIOCOOHOCTH (hOpPMYITHPOBAThH
WJICH, TIOHATHUS, TUTIOTE3bI 00 00BEKTaX U SBJICHUSX, B TOM YUCIIC paHee
HEU3BECTHBIX, OCO3HABATH ACPUIIMT COOCTBCHHBIX 3HAHUH H
KOMIIETEHTHOCTEM, MIIAaHUPOBATh CBOE Pa3BUTHE;

OyHKIIUU

16

Poccuiickas Onexrponnas Illkona
https://resh.edu.ru/subject/16/9/

[oGyxaate 00y4aromuxcs K COOMIONCHHUIO TPUHIUIIOB yueOHON
JTUCLUIUTMHBI © CAMOOPTaHH3aLINH.

@opMHUpPOBaTh HABBIK BBISABICHUS U CBA3BIBAHUS 00pa30B, CIIOCOOHOCTH
(hopMHpOBaHUs HOBBIX 3HAHWH, B TOM YHUCIIE CTIOCOOHOCTH POPMYITHPOBATH
WJeH, IOHATHS, THIIOTE3bI 00 00bEKTaxX U ABJICHUSAX, B TOM YHCJIE PaHEe
HEM3BECTHBIX, 0CO3HABATH JICQUITUT COOCTBEHHBIX 3HAHUI 1
KOMIIETEHTHOCTEM, MIIAHUPOBATh CBOE Pa3BUTHE;

@®opMupoBaTh HABBIK BBISBICHUS U CBSI3bIBaHUS 00pa30B, CIOCOOHOCTH
(hopMHUpOBaHUS HOBBIX 3HAHHUH, B TOM YHCJIE CTIOCOOHOCTH (hOPMYITHPOBAThH
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https://resh.edu.ru/subject/16/9/

WJIEH, TIOHATHS, TUTIOTE36I 00 00BEKTAX U ABJICHUSIX, B TOM YHCJIE paHEe
HEU3BECTHBIX, OCO3HABATH ACPUIIMT COOCTBCHHBIX 3HAHUH H
KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHUE;

YucioBeIe TOCIIEI0BATEILHOCTH

15

Poccutickas Dnexrponnas [lIkoma
https://resh.edu.ru/subject/16/9/

dopMUpOBaTH YMEHUS M HABBIKK OPraHU3aIlluy 00yJatoNMMHUCS CBOCH
JEATETHLHOCTH (OpTraHU3aIMs CaMOCTOSITEIIBHON PabOTHI, COOIONECHUE
TEXHHUKH 0€30MMaCHOCTH U TUTUCHUYECKUX TPABUII);

®dopMupoBaTh U pa3BUBaATh OLICHOYHBIC YMEHUS (Pa3paboTKa U MPUHSATHE
KPUTEPHEB OLICHUBAHUSI, OLICHUBAHUE TT0 KPUTEPUSIM, B3aUMOIIPOBEPKA,
CaMOOIICHUBAHUE U T.11.);

[ToBTOpeHue, 0600IMICHHE,
CHCTEeMaTU3alis 3HAHUH

18

Poccutickas Dnexrponnas [lIkoma
https://resh.edu.ru/subject/16/9/

@opMHpOBaTh YMEHHS M HABBIKH OPTaHHU3aIH 00yUJaroIMMUCS CBOCH
JESATSILHOCTH (OpTaHu3aIus CaMOCTOSATEIBHON paboThI, COOMIOIEHUE
TEXHHUKH 0€30MMaCHOCTH U TUTUCHHUYECKUX TTPABHII);

dopMHpOBaTh U pa3BUBATh OIICHOYHbIE YMEHUS (pa3paboTka U MPUHATHE
KpUTEpHEB OIICHWBAHUSI, OIICHUBAHUE 110 KPUTEPHSIM, B3aHMOTIPOBEPKA,
CaMOOIICHUBAHUE U T.11.).



https://resh.edu.ru/subject/16/9/
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TemaTnueckoe IaHMpoBaHue yueOHoro kypca «I'eomerpus» (1mo rogam o0y4eHusi)
7 Kkaacc

Ne
n/n

Paszaeinl/TeMbl

KoanuectBo
9acoB

yekTpoHHbIE (LU (POBLIE)
o0pa3oBaTeJIbHBIE PeCypChl

JesATeIbHOCTD YUUTEJIsA
¢ yuyeToM padoveil MpOrpaMMsbl BOCIIHTAHMS

1

IIpocreiiiiine reoMeTpuyeCcKre
(UTYpBI ¥ UX CBOWCTBA.
N3mepenne reoMeTpudecKux
BEJTMYNH

14

Poccutiickas Dnexrponnas [lkoma
https://resh.edu.ru/subject/17/7/

®opMuUpOBaTh MOTHUBAIIUIO K IIEJI€HANIPABICHHON COIMAIbHO 3HAUUMO
JCSITENBHOCTH (MOIYUICHUIO 00pa30BaHUS U TPYIY).

BocrmuTeiBaTh HHTEpEC K 00YyUYEHHUIO, K MPOIIeCCy MO3HAHMS (CO3IaHuE H
nmojAep >kaHne UHTepPECa, aKTUBU3AIINS TIO3HABATENBHOM IS TEIIbHOCTH
o0yJaromuxcs);

dopMupoBaThH YMEHUE HAXOUTh IIEHHOCTHBIHN aCIeKT y4eOHOTo 3HAHUS U
nH(popmaru

OO0y4aTh KOMaHIHOHM paboTe U B3aMMOJCHCTBUIO C IPYTHMH
00yJaroIUMHUCS Yepe3 TPYIIOBEIE POPMBI pa0OTHI WK PabOTHI B TTApax

TpeyrojbHUKA

22

Poccutickas Dnexrponnas [Ikoma
https://resh.edu.ru/subject/17/7/

BocnuteiBaTh CO3HATENBHYIO TUCIMIDTHHY (TIOKa3aTh BAKHOCTh Y4eOHO-
MMO3HABATEIHHOMN IEATENBHOCTH, YYSOHON U TPYJOBOM TUCITUTUINHEI).
OO0yuarh KOMaHIHOHN pabOTe U B3aMMOJICHCTBUIO C IPYTUMHU
00yJaroIIUMHUCS Yepe3 TPYIIOoBbIe (OPMBI paOOThI WM PAOOTHI B Mapax.
dopMUpoOBaTh YMEHUS M HABBIKU OpTaHU3aIlluy 00yJatoNMMHUCS CBOCH
JESATSILHOCTH (OpTaHu3aIus CaMOCTOSATENBHON paboThI, COOMIOIEHHUE
TEXHUKH 0€30TIaCHOCTH M THTHCHHYECKUX MPaBHUI);

®dopMupoBaTh U pa3BUBATh OLICHOYHBIC YMEHUS (pa3paboTKa U MPUHSATHE
KpUTEpPUEB OIICHUBAHUS, OIICHUBAHUE 110 KPUTEPHSIM, B3aUMOTIPOBEPKA,
CaMOOIICHUBAHUE U T.11.);

dopMUpOBaTh HABBIK BBISBICHUS U CBS3BIBAHUS 00Pa30B, CIIOCOOHOCTh
(hopMUpOBaHUS HOBBIX 3HAHUH, B TOM YHCIIE CIIOCOOHOCTH (hOPMYITHPOBATH
WJICH, TIOHATHUS, TUTIOTE3bI 00 00BEKTaX U SBICHUSX, B TOM YHUCIIC PaHEee
HEU3BECTHBIX, OCO3HABATH ACPUIIMT COOCTBCHHBIX 3HAHUH H
KOMIIETCHTHOCTEH, INIAHUPOBATh CBOE PA3BHUTHE;

[NapannensHble MIpsSIMBIE, CYMMa
YTJIOB TPEYTOJIbHHUKA

14

Poccuiickas Onexrponnas Illkona
https://resh.edu.ru/subject/17/7/

®opMHpOBaTh YMEHHE PACIIO3HABATh KOHKPETHBIE PUMEPHI MTOHATHS 1O
XapaKTepHBIM IIPU3HAKaM, BBIIOJIHATH OIIEPAlliU B COOTBETCTBHU C
OIIpEeJICHUEM U IIPOCTEHIIMMY CBOMCTBAMHU IIOHATHS, KOHKPETU3UPOBATh
HOHATHE IPUMEPaMH, UCIIOIb30BATh IIOHIATHE U €r0 CBOMCTBA IIPU
peleHny 3aa4 (1ajgee — onepupoBaTh NOHATHAMH), @ TAKKE OIIEPUPOBATD
TEPMUHAMHU U [IPEICTABICHUSIMU B 00JIACTH KOHLIEIIIMU YCTONUUBOIO
pa3BUTHSL.

OOy4aTh KOMaHIHOW PabOTe U B3aUMOJCHCTBHUIO C APYTHMU
00y4aIoIMIMMUCS Yepe3 TPYNIOBbIE POPMBI Pa0OTHI MK PabOTHI B Mapax



https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/7/

OKpY>KHOCTB U KPYT.
I'eomeTpuyeckrie NOCTpOEHUS
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Poccutickas Dnexrponnas [Ikoma
https://resh.edu.ru/subject/17/7/

WNannuupoBath U NOAJEPKUBATH UCCIIEIOBATEIHCKYIO IS TEITLHOCTD
00yJaromuxcs;

OO0yuaTh KOMaHHOHN pa0OTe U B3aMMOJICHCTBUIO C IPYTUMHU
00yJaroIUMUCs Yepe3 TPYIIOBBIE GOPMBI pa0OTHI WK PA0OTHI B Mapax.
dopMupoBaTh U pa3BUBaATh OLICHOYHBIC YMEHUS (pa3paboTKa U MPUHSATHE
KpUTEpPUEB OIICHUBAHUS, OIICHUBAHUE 110 KPUTEPHSIM, B3aUMOTIPOBEPKA,
CaMOOIICHUBAHUE U T.11.);

dopMupoBaTh yMEHHE PACIO3HABATh KOHKPETHBIE TPUMEPBI IOHSATHS IO
XapaKTCPHBIM IIPU3HAKaM, BBITIOJIHATE ONI€palii B COOTBETCTBUHU C
OTIpeIeNICHHEeM U TIPOCTEHIIIMMU CBOMCTBAMU TIOHSTHUS, KOHKPETHU3UPOBATh
IMOHATHUE TPUMEPAMU, UCIIO0JIB30BATh ITOHATUC U €TI0 CBOMCTBA nmpu
PEIICHNH 3a/1a4 (Jjaee — ONepUpOBaTh MOHITHIMHU), & TAKXKE ONEPUPOBATH
TEPMHUHAMU U MPEACTABICHUSAMHU B 00J1aCTH KOHIICTIIIUN YCTOHIHBOTO
pa3BUTHUSA

[ToBTOpEeHME, 0600IICHIE
3HAHUU

Poccutickas Dnexrponnas [Ikoma
https://resh.edu.ru/subject/17/7/

dopMUpOBaTH YMEHUS M HABBIKK OpraHU3aIlluy 00yJatoNMMUCS CBOCH
JESTSILHOCTH (OpTaHu3aIis CaMOCTOSATEIBHON paboThI, COOMIOIEHUE
TEXHUKH 0€30TIaCHOCTH M TUTHCHHYECKUX MPaBHU);

®dopMupoBaTh U pa3BUBaATh OLICHOYHBIC YMEHUS (pa3paboTKa U MPUHSATHE
KpUTEPUEB OIICHUBAHUS, OIICHUBAHUE 110 KPUTEPHSIM, B3aUMOTIPOBEPKA,
CaMOOIICHUBAHUE U T.1T.)

8 kiaacc

Paszaeinl/TeMbl

KoanuectBo
9acoB

yekTpoHHbIE (LM (POBLIE)
o0pa3oBaTeJIbHBIE PeCypChI

JesATeIbHOCTD YUUTEJIsA
¢ yu4eToM paboueil MpOrpaMMsbl BOCIIHTAHMS

YeTbIpEXyTrodbHUKA

12

Poccutickas Dnexrponnas [Ikoma
https://resh.edu.ru/subject/17/8/

WNHummupoBath U MOAIEPKUBATh UCCIIEAOBATENBCKYIO NESTEbHOCTD
00yJarOIIUXCS;

OO0yuarh KOMaHHOHN pa0OTe U B3aMMOJICHCTBUIO C IPYTUMHU
00yJaroIIUMHUCS Yepe3 TPYIIOBbIe (OPMBI paOOTHI WIIK PA0OTHI B Mapax.
@opMHpOBaTH YMEHHS M HABBIKH OpTaHHU3aIiH 00yUJaroIMMUCS CBOCH
JESATSILHOCTH (OpTaHu3aIus CaMOCTOSATEIBHON paboThI, COOMIOIEHUE
TEXHUKH 0€30TIaCHOCTH M THTHCHUYECKUX MPaBHUI);

DopMHpOBaTh U Pa3BUBATh OIICHOYHbIE YMEHUS (pa3paboTka U MPUHATHE
KpUTEPUEB OIICHUBAHUS, OIICHUBAHUE 110 KPUTEPHSIM, B3aUMOTIPOBEPKA,
CaMOOIICHUBAHUE U T.11.);

@opMHUpPOBaTh HABBIK BBISABICHUS U CBA3BIBAHUS 00pa30B, CIIOCOOHOCTH
(hopMHIpOBaHUS HOBBIX 3HAHHUH, B TOM YHCJIE CTIOCOOHOCTH (hOpPMYITHPOBATH
WJICH, TIOHATHUS, TUTIOTE3bI 00 00BEKTaX U SBICHUSX, B TOM YHUCIIC PaHEee
HEM3BECTHBIX, 0CO3HABATH JICQUITUT COOCTBEHHBIX 3HAHUH 1
KOMIIETEHTHOCTEH, MJIAaHUPOBATh CBOE pa3BUTHE



https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/7/
https://resh.edu.ru/subject/17/8/

Teopema ®aneca u TeopemMa o
MIPOTTOPITUOHATBHBIX OTPE3KaX,
MOTI00HEIC TPEYTONBHUKH
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Poccutickas Dnexrponnas [Ikoma
https://resh.edu.ru/subject/17/8/

[MoGyxate 00y4aroIuXCs K COOMONEHHIO TPUHITUITOB y4eOHOM
JTUCIIMIIINHBI M CaMOOPTaHU3AINH.

OO0yuaTh KOMaHHOHN pa0OTe U B3aMMOJICHCTBUIO C IPYTUMHU
00yJaroIuMUCs Yepe3 TPYIIOBBIE POPMBI pa0OTHI WM PA0OTHI B Mapax.
@opMHpPOBaTh YMEHHE PACIIO3HABATH KOHKPETHBIE TIPUMEPHI TIOHSATHS 10
XapaKTEPHBIM MPU3HAKAM, BBITIOJIHATH ONEPALIMHU B COOTBETCTBUH C
OTIPEJICIICHUEM U MPOCTEUITUMHU CBONCTBAMU MOHSTHSI, KOHKPETU3UPOBAThH
MOHSTHE IPUMEPaMH, UCTIONH30BATh MTOHITHE U €0 CBOMCTBA MPH
pelIeHny 3a/1a4 (Janee — oneprupoBaTh MOHATHIMH), a TAKXKe ONEePHUPOBATh
TEPMHUHAMU U MPEACTABICHUSIMHU B 00J1aCTH KOHIICTIIIUN YCTOHIHBOTO
pa3BUTHSL.

@opMHUpPOBaTh HABBIK BBISABICHUS U CBA3BIBAHUS 00pa30B, CIIOCOOHOCTH
(hopMUpOBaHUS HOBBIX 3HAHU, B TOM YHCIIE CIIOCOOHOCTH (hOPMYITHPOBATH
WJICH, TIOHATHUS, TUTIOTE3bI 00 00BEKTaX U SBICHUSX, B TOM YHUCIIC PaHEee
HEM3BECTHBIX, 0CO3HABATH JICYUITUT COOCTBEHHBIX 3HAHUH 1
KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE pa3BUTHE

ITnomane. Haxoxnenue
IUIONIaiel TPEyroIbHUKOB U
MHOTOYTOJIBHBIX (QUTYD.
[Tnomaan nogoOHEIX GUryp
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Poccutiickas Dnexrponnas [Ikoma
https://resh.edu.ru/subject/17/8/

BocnuTeiBaTh CO3HATENBHYIO TUCIUILINHY (TI0Ka3aTh BaKHOCTH y4eOHO-
MTO3HABATEIIHLHOU JIEATEIHFHOCTH, YIeOHOW M TPYIOBOM TUCIIMILIAHEI).
OO0yuarh KOMaHHOHN pabOTe U B3aMMOJICHCTBHUIO C IPYTUMHU
00yJaroIuMuUCs Yepe3 TPYIIOBBIE OPMBI pa0OTHI WK PA0OTHI B Mapax.
DopMHUpPOBaTh HABBIK BBISABICHUS U CBA3BIBAHUS 00pa30B, CIIOCOOHOCTH
(hopMHpOBaHUS HOBBIX 3HAHUH, B TOM YHCIIE CIIOCOOHOCTh (hOPMYITHPOBATH
WJICH, TIOHATHUS, TUTIOTE3bI 00 00BEKTaX U SBICHUSX, B TOM YHUCIIC PaHEee
HEM3BECTHBIX, 0CO3HABATH JICQUITUT COOCTBEHHBIX 3HAHUH 1
KOMIIETEHTHOCTEM, MIIAHUPOBATh CBOE Pa3BUTHE;

dopMUpOBaTh HABBIK BBISBICHUS U CBS3BIBAHUS 00Pa30B, CIIOCOOHOCTH
(hopMUpOBaHUS HOBBIX 3HAHU, B TOM YHCIIE CIIOCOOHOCTh (hOPMYITHUPOBATH
W7eH, TOHATHS, TUTIOTE3bI 00 00BEKTaX U SBJICHUSIX, B TOM YHCIIE paHee
HEU3BECTHBIX, OCO3HABATH ACPUIIMT COOCTBCHHBIX 3HAHUH H
KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE pa3BUTHE

Teopema ITudaropa n Hagana
TPUTOHOMETPUHN

10

Poccutickas Dnexrponnas [Ikoma
https://resh.edu.ru/subject/17/8/

@opMHUpPOBaTh HABBIK BBISABICHUS U CBA3BIBAHUS 00pa30B, CIIOCOOHOCTH
(hopMUpOBaHUS HOBBIX 3HAHUH, B TOM YHCIIE CIIOCOOHOCTH (hOPMYITHPOBATH
WJeH, TOHATHS, TUTIOTE3bI 00 00BEKTaX U SBJICHHSIX, B TOM YHCIIE paHee
HEM3BECTHBIX, 0CO3HABATH JICQUIIUT COOCTBEHHBIX 3HAHUH 1
KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHUE;

VYTIiabl B OKPY>KHOCTH.
Brcannsie u onncaHHbie
YETBIPEXYTOJbHUKH.
KacarenpHbIe K OKPYKHOCTH.

13

Poccutickas Dnexrponnas [Ikoma
https://resh.edu.ru/subject/17/8/

[MoGyxate 00y4YaroIuXcs K COOMONEHHUIO TPUHITUITOB y4eOHOM
JVCIIUTUTAHBI B CAMOOPTaHU3AIINH.

dopMUpOBaTh HABHIK BBISBICHUS U CBS3BIBAHUS 00Pa30B, CIIOCOOHOCTH
(hopMHIpOBaHUS HOBBIX 3HAHHUN, B TOM YHCJIE CTIOCOOHOCTH (hOPMYITHPOBAThH



https://resh.edu.ru/subject/17/8/
https://resh.edu.ru/subject/17/8/
https://resh.edu.ru/subject/17/8/
https://resh.edu.ru/subject/17/8/

Kacanue okpyxHocTei WJeH, TOHATHS, TUTIOTE3bI 00 00BEKTaxX U SBJICHUSIX, B TOM YHCIIE paHee
HEM3BECTHBIX, 0CO3HABATH JIEYUITUT COOCTBEHHBIX 3HAHUH 1
KOMIIETCHTHOCTEH, INTAHUPOBATh CBOE Pa3BHUTHE;

dopMUpOBaTh HABBIK BBISBICHUS U CBS3BIBAHUS 00Pa30B, CIIOCOOHOCTH
(hopMHIpOBaHUS HOBBIX 3HAHHUH, B TOM YHCJIE CTIOCOOHOCTH (hOPMYITHPOBAThH
WJICH, TIOHATHUS, TUTIOTE3bI 00 00BEKTaX U SBICHUSX, B TOM YHUCIIC PaHEee
HEU3BECTHBIX, OCO3HABATH ACPUIIMT COOCTBCHHBIX 3HAHUH H
KOMIIETEHTHOCTEH, IJIAaHUPOBATh CBOE pa3BUTHE

5 |IloBTopenue, 0600mIEeHHE 4 Poccuiickas Dnextponnas lllkona |®opMupoBaTh yMEHHUS M HABBIKM OpraHU3aluy 00y4aloIMMUCS CBOEH
3HAHUN https://resh.edu.ru/subject/17/8/ JEeSATSILHOCTH (OpTaHu3aIus CaMOCTOSATENBHON paboThI, COOMIOIEHUE
TEXHUKH 0€30TIaCHOCTH M THTHCHHYECKUX MPaBHU);

@dopMupoBaTh U pa3BUBATh OLIEHOYHBIC YMEHUS (pa3paboTKa U MPUHATHE
KPUTEPHEB OLICHUBAHUSI, OLICHUBAHHUE M0 KPUTEPUSIM, B3aUMOIIPOBEPKA,
CaMOOIICHUBAHHEC H T.I.)

9 kJaace
Ne HaunmenoBanne KonuuectBo DJIeKTpOHHBIE (I (poBLIe) JeATeJILHOCTD YUNTEJIs
n/n pasaena/TeMbl 4acoB o0pa3oBaTeJIbHBIE PeCypChI ¢ yyeToM padoueil NpOorpaMMbl BOCIIHTAHUSA
1 | Tpuronometrpus. Teopemsr 16 Poccuiickas Onexrponnas lllkona | @opMUpPOBaTh TOTOBHOCTH OOYYAIOIIMXCS K CAMOPA3BUTHIO,
KOCHHYCOB U CUHYCOB. https://resh.edu.ru/subject/17/9/ CaMOCTOSITEILHOCTH B OIPEEIEHUN CBOETO OTHOLIEHHS K HCKYCCTBY Kak

Pemenne TpeyrombHukos (opmMe 0OLIECTBEHHOTO CO3HAHMS.

[oGyxaate 00y4aromuxcs K COOMIONCHHUIO TPUHIUIIOB yueOHOM
JTUCLUIUTMHBI © CAMOOPTaHH3aLINH.

BocnuTeiBaTh CO3HATENBHYIO TUCIUILTHHY (TI0Ka3aTh BaKHOCTH y4eOHO-
MTO3HABATEIIHLHOU JIEATEIHFHOCTH, YIeOHOW M TPYIOBOM TUCIIMILIAHEI).
@dopMupoBaTh U pa3BUBATh OLIEHOYHBIE YMEHUS (pa3paboTKa U MPUHATHE
KPUTEPHEB OLICHUBAHUSI, OLICHUBAHHUE M0 KPUTEPUSIM, B3aUMOIIPOBEPKA,
CaMOOIICHUBAHUE U T.1.).

WHnunupoBats 1 NOAAEPKUBATH UCCIIEIOBATEIBCKYIO I TELHOCTD
00yJaroIIuXCs.

OOyuaTh KOMaHIHOH pabOTe M B3aMMOICHCTBHUIO C IPYTUMHU
00y4aIoIMMUCS Yepe3 TPYIIOBbIe POPMBI pPAOOTHI HIIH PAOOTHI B Mapax.
dopMupoBaTh HHTEPEC K MPAKTHYECKOMY M3YUEHHUIO npodeccuii U Tpyaa
Pa3IMYHOTO POJa, B TOM YHCIIE HA OCHOBE IPUMEHEHHS H3y4aeMOTO
MPEeIMETHOTO 3HAHUS; OCO3HAHHNE BaKHOCTH OOYUYEHHS Ha MPOTHKEHUH
BCEH KU3HM JJIs1 YCIICITHOHM PO eCCHOHANTBHON ACATENFHOCTH U
pa3BUTHE HEOOXOAUMBIX YMEHUH [T 3TOTO; YBa)KEHHUE K TPYAY U
pe3ynbTaTaM TPYAOBOIl IeATeIbHOCTH; OCO3HAHHBINA BBIOOD U



https://resh.edu.ru/subject/17/8/
https://resh.edu.ru/subject/17/9/

MOCTPOCHNE HHANBHIYAIbHOW TPAEKTOPHUH 00pa30BaHMsl U KU3HEHHBIX
IUIAHOB € Y4ETOM JINYHBIX U OOIIECTBEHHBIX HHTEPECOB U IIOTPEOHOCTEN
ConeiicTBoBaTh (POPMHUPOBAHHIO TOTOBHOCTH 00YUaIOMINXCA K
CaMOpa3BUTHIO, CAMOCTOSTENIBHOCTH U INYHOCTHOMY CaMOOIIPEEIICHUIO

IIpeobpazoBanme mogo0HsI.
MeTpuyeckue COOTHOIICHHUS B
OKPYKHOCTH

10

Poccuiickas Dnexrponnas [Ikoma
https://resh.edu.ru/subject/17/9/

BocnuteiBaTh HHTEpEC K 00y4EHHIO, K MIPOIlecCy O3HAHUS (CO3aHue U
nojiep >kaHre UHTEPECa, aKTUBU3AIINS TT03HABATEIBHOM JIEATEIIEHOCTH
00yJaroImxcs).

[ToOyxmaTh 00y4arOMIUXCs K COOMIONCHUIO IPUHITUIIOB yU4eOHOH
JUCIIMILINHBI M CAMOOPTaHU3AIUH.

dopMUpOBaTh HABHIK BBISBICHUS U CBS3BIBAHUS 00Pa30B, CIIOCOOHOCTh
(hopMHUpOBaHUS HOBBIX 3HAHHUM, B TOM YHCJIE CIIOCOOHOCTH
(hopMyTUpPOBATH UIEH, TIOHATHS, THIIOTE36 00 00BEKTAaX U SBJICHUAX, B
TOM YHUCJIC PaHee HEM3BECTHBIX, OCO3HABATH NE(UITUT COOCTBEHHBIX
3HAHWUW U KOMIIETEHTHOCTEH, MIJIAHUPOBATh CBOE pa3BUTHE

BekTopst

12

Poccuiickas Dnexrponnas [Ikoma
https://resh.edu.ru/subject/17/9/

BocnuteiBaTh KyasTypy OOIIEHUS (OpraHu3aIis oOIIeHI Ha YPOKeE,
(dbopMHpOBaHHE YMEHHS CITyIIAaTh, BHICKA3bIBATH M APTYMEHTHPOBATH CBOC
MHCHHE).

[ToOyxmaTh 00y4arOUIUXCs K COOMIONCHUIO IPUHITUIIOB yU4eOHOH
JUCIUIUTAHBI ¥ CAMOOPTaHU3AINN

JlexapToBBI KOOPAMHATHI HA
TUIOCKOCTH

Poccuiickas Dnexrponnas [Ikoma
https://resh.edu.ru/subject/17/9/

DopMHUpPOBaTh HABBIK BBISABICHUS U CBA3BIBAHUS 00pa30B, CIIOCOOHOCTH
(hopMHIpOBaHUS HOBBIX 3HAHHM, B TOM YHCJIE CTIOCOOHOCTH
(hopMyITUPOBATh UJICH, IOHSITHS, THIIOTE3bI 00 0OBEKTAX U SIBICHUIX, B
TOM YHCJIe PaHee HEU3BECTHBIX, 0CO3HABATH ISUIIUT COOCTBEHHBIX
3HAHUW U KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE pa3BUTHE

[IpaBuIIbHBIE MHOTOYTOTBHUKH.
JlmrHA OKPY>KHOCTH M TUIOIIAIb

KpyTa.
Brruncnenune mionagein

Poccwuiickas Onekrponnas Ilkona
https://resh.edu.ru/subject/17/9/

dopMUpOBaTh HABBIK BBISBICHUS U CBS3BIBAHUS 00Pa30B, CIIOCOOHOCTh
(hopMHIpOBaHUS HOBBIX 3HAHHM, B TOM YHCJIE CTIOCOOHOCTH
dhopMyTUpOBATH UIEH, TIOHATHS, THIIOTE36 00 00BEKTAaX U SBJICHUAX, B
TOM YHUCJIC PaHee HEM3BECTHBIX, OCO3HABATH NE(HUITUT COOCTBEHHBIX
3HAHUH ¥ KOMITIETEHTHOCTEH, TNIAHUPOBATH CBOE pa3BUTHUE;
DopMHUpOBaTh HHTEPEC K MPAKTUIECKOMY H3YUIeHHIO Npodeccuit u Tpyaa
Pa3IUYHOTO POJIa, B TOM YHUCIIEC HA OCHOBE IPUMEHEHHS H3y4aeMOTO
MPEIMETHOTO 3HAHUS; OCO3HAHHUE BaXKHOCTH OOYUYCHUS HA MPOTHIKECHUU
BCEH JKM3HM IS YCIICITHON MPO(GECCHOHAIBHOM NeATEIbHOCTH U
pa3BUTHE HEOOXOIUMBIX YMEHHH JIIsl 3TOTO; YBAXKEHUE K TPYILy U
pe3yabTaTaM TPYAOBO# NEATeIbHOCTH; OCO3HAHHBIN BRIOOD U
MOCTPOCHUE WHJIVBHYATBHOU TPACKTOPUH 00pa30BaHUsI U )KU3HEHHBIX
TUTAHOB C YYE€TOM JIMYHBIX M OOIIECTBEHHBIX HHTEPECOB U MOoTpeOHOCTEH



https://resh.edu.ru/subject/17/9/
https://resh.edu.ru/subject/17/9/
https://resh.edu.ru/subject/17/9/
https://resh.edu.ru/subject/17/9/

I[BI/I)KGHI/I}I IIJIOCKOCTH

Poccwuiickas Onekrponnas Ilkona
https://resh.edu.ru/subject/17/9/

OOyvath KOMaHAHOW paboTe ¥  B3aMMOJCHCTBHIO C JPYTUMH
00y4aroIIMMHUCS Yepe3 IPYIIOBbIe (OPMBI PaOOTHI UM PaOOTHI B IMapax.
dopMUPOBATh HHTEPEC K MPAKTHUCCKOMY HU3YUICHHUIO TpodeccHii u Tpyaa
Pa3IMIHOTO POAA, B TOM YKCJIC HA OCHOBE MPUMEHEHHS H3y4aeMOT0
MPEMETHOTO 3HAHMUS; OCO3HAHUE BAYKHOCTH O0YYEHUS Ha MPOTSHKEHUH
BCEH JKHM3HM [T YCIICITHON PO ECCHOHAIBHOM NSATEIbHOCTH U
pasBUTHE HEOOXOAMMBIX YMEHHUH [ 3TOTO; YBOKEHHE K TPYIY H
pe3yibTaTaM TPYIOBOH NesTebHOCTH; OCO3HAHHBIN BEIOOD U
MOCTPOCHUE WHJIVBHYATBHOU TPACKTOPUH 00pa30BaHUsI U )KU3HEHHBIX
TUTAHOB € YYETOM JIMYHBIX M OOIIECTBEHHBIX HHTEPECOB U TIOTPEOHOCTEH
ConeiicTBOBaTh (hOPMHUPOBAHHUIO TOTOBHOCTH O0OYUAIOIINUXCS K
CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH M IMYHOCTHOMY CaMOOTIPEICIICHUIO

[HoBTOpenue 0600IEHNHE,
CHUCTEMAaTU3ALMSl 3HAHUI

Poccwuiickas Onekrponnas [lkona
https://resh.edu.ru/subject/17/9/

dopmupoBaTh YMEHUS M HABBIKM OpTaHU3aIliK 00yJaroIIMMUCS CBOCH
JEATETHLHOCTH (OpTraHU3aIMs CaMOCTOSITEIIBHON PabOTHI, COOIONECHUE
TEXHUKH 0€30TIaCHOCTH M TUTHCHHYECKUX MPaBU);

®dopmupoBaTh U pa3BUBATh OIICHOYHBIC YMEHUS (pa3paboTka U MPUHSATUE
KpUTEPUEB OIICHUBAHUS, OIICHUBAHUE 110 KPUTEPHSIM, B3aHMOIIPOBEPKA,
CaMOOIICHWBAHUE H T.I.)



https://resh.edu.ru/subject/17/9/
https://resh.edu.ru/subject/17/9/

TemaTn4yeckoe IVIAHKPOBaHKE Y4eOHOT0 Kypca «BeposiTHOCTHh M CTATHCTUKA» (110 rOAaM 00y4YeHUs )
7 Raacc

Ne
n/n

HaunmeHoBaHHe
pazaeJia/TeMbl

KoanuecTBo
4acoB

DyeKTpOHHBIE (LM (PPOBBIE)
o0pa3oBaTeJIbHBIE PeCypChl

JlesiTeIbHOCTD YUUTEJIsI
¢ yueToM padoueil NporpaMMbl BOCIIHTAHHA

1

IlpencraBnenue JaHHBIX

7

Poccuiickas Dnexrponnas [Ikoma
https://resh.edu.ru/subject/17/9/

dopMHUPOBaTh TOTOBHOCTH O0YYAIOIIUXCS K CAMOPA3BUTHIO,
CaMOCTOSITETIBHOCTH B OTPE/ICTICHUN CBOETO OTHOIICHHUS K UCKYCCTBY KaK
(hopMe 00IIIeCTBEHHOTO CO3HAHUSI.

[MoGyxate 00y4aroIuXcs K COOMONECHHUIO TPUHITUIIOB y4eOHOU
JUCIMILIUHBI M CAMOOPTaHU3AIUH.

BocnuThiBaTh CO3HATENBHYIO TUCIUILTUHY (TI0Ka3aTh BAXKHOCTh YIeOHO-
MTO3HABATEIIHLHOU JIEATEITHFHOCTH, YIeOHOW M TPYIOBOM NUCIIMILIAHEI).
dopmupoBaTh U pa3BUBaTh OIICHOYHBIC YMEHUS (pa3paboTKa U MPUHSATUE
KpUTEpPUEB OIICHUBAHUS, OIICHUBAHUE 110 KPUTEPHSIM, B3aHMOTIPOBEPKA,
CaMOOIICHUBAHHUE U T.1.).

NHummupoBath U MOAIEPKUBATH UCCIIEAOBATENBCKYIO NESTEBHOCTD
00yJaroIIHXCS.

OO0y4JaTh KOMaHIHOHM paboTe U B3aMMOJCHCTBUIO C IPYTHMH
00yJaroIIUMHUCS Yepe3 TPYIIOoBbie (OPMBI paOOTHI WIIK PAOOTHI B Mapax.
dopmMHUpoBaTh HHTEPEC K MPAKTUYCCKOMY H3YUYCHHIO Ipodeccuit u Tpyaa
Pa3IUYHOTO POJIa, B TOM YHUCIIE HA OCHOBE IPUMEHEHHS H3y4aeMOTO
MPEeIMETHOTO 3HAHUS; OCO3HAHNE BaKHOCTH OOYYEHHUS HA MPOTHKEHUH
BCEH KHM3HM TS YCIICITHON PO ECCHOHAIEHON EATETLHOCTH U
pa3BUTHE HEOOXOIUMBIX YMEHUH ISl 3TOTO; YBAXKEHUE K TPYILy U
pe3ynbTaTaM TPYAOBOI IeATeIbHOCTH; OCO3HAHHBINA BBIOOD U
MOCTPOCHUE WHJIVBHYATBHONW TPACKTOPUH 00pa30BaHUsI U )KU3HEHHBIX
IUTAHOB C YYETOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB U MOTPeOHOCTEH
CopnelicTBOBaTh (DOPMHUPOBAHUIO TOTOBHOCTH O0YYAIOIIUXCS K
CaMOpa3BUTHIO, CAMOCTOSATEIEHOCTH U JINYHOCTHOMY CaMOOTIPEIEICHUIO

OmnucarenbHas CTaTHCTHKA

Poccwuiickas Onekrponnas [lkona
https://resh.edu.ru/subject/17/9/

BocnuteiBaTh HHTEpEC K 00y4eHHIO, K IPOIecCy MO3HAHUA (CO3AaHue U
HojIepKaHne HHTEpeca, aKTHBU3aLHUs [T03HABATEIILHON 1S TEIbHOCTH
00yJaromuxcsi).

[oGyxaate 00y4aromuxcs K COOMIONCHUIO TPUHIUIIOB yueOHOH
JTUCLUIUTMHBI © CAMOOPTaHU3aLINH.

®opmHpOBaTh HaBBIK BBISBICHUS H CBSI3BIBAHUS 00pa30B, CIOCOOHOCTH
(hopMHpOBaHUs HOBBIX 3HAHWH, B TOM YHUCIIE CIIOCOOHOCTH
(dhopMynupoBaTh UACH, TOHATHS, THIIOTE3bI 00 00bEKTaxX U ABJICHUAX, B
TOM YHCJIe paHEee HEU3BECTHBIX, OCO3HABATH AC(HUIUT COOCTBEHHBIX



https://resh.edu.ru/subject/17/9/
https://resh.edu.ru/subject/17/9/

3HAHUHI U KOMHCTCHTHOCTCﬁ, IJIaHUPOBATH CBOE pa3BuUTHUC

CrnyuaitHast ©I3MEHYHMBOCTH

Poccutickas Dnexrponnas [Ikoma
https://resh.edu.ru/subject/17/9/

BocnuteiBaTh KyasTypy OOIIEHUS (OpraHu3aIis oOIIeHI Ha YPOKeE,
(hopMUpOBaHUE YMEHUS CIIYIIIATh, BRICKA3hIBATh U ApTYMEHTUPOBATh CBOC
MHCHHE).

[ToOyxmaTh 00y4arOMIUXCs K COOMIONCHUIO IPUHITUIIOB yU4eOHOH
JUCIIMILTAHBI ¥ CAMOOPTaHU3aIluU

Beenenue B Teoputo rpadoB

Poccuiickas Dnexrponnas [Ikoma
https://resh.edu.ru/subject/17/9/

@opMHUpPOBaTh HABBIK BBIABICHHUS U CBA3BIBAHUS 00pa30B, CIIOCOOHOCTH
(hopMHIpOBaHUS HOBBIX 3HAHHUM, B TOM YHCJIE CIIOCOOHOCTH
(hopMyITUPOBATH UJICH, IOHSITHS, THIIOTE3bI 00 0OBEKTAX U SIBICHUIX, B
TOM YHUCJIC PaHee HEM3BECTHBIX, OCO3HABATH ME(UITUT COOCTBEHHBIX
3HAHWUW U KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE pa3BUTHE

BepositHOCTB 1 wacToTa
CITy4aitHOTO COOBITHS

Poccwuiickas Onekrponnas Ilkona
https://resh.edu.ru/subject/17/9/

dopMUpOBaTh HABBIK BBISBICHUS U CBS3BIBAHUS 00Pa30B, CIIOCOOHOCTH
(hopMHIpOBaHUS HOBBIX 3HAHHM, B TOM YHCJIE CTIOCOOHOCTH
(hopMyTHUpPOBATH UIEH, TIOHATHS, THUIIOTE36 00 00BEKTAaX U SBJICHUSX, B
TOM YHUCJIC PaHee HEM3BECTHBIX, OCO3HABATH ME(UITUT COOCTBEHHBIX
3HAHUH ¥ KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE pa3BUTHUE;
DopMHUpPOBaTh HHTEPEC K MPAKTUIECKOMY H3YUIeHHIO Ipodeccuit u Tpyaa
Pa3IUYHOTO POJIa, B TOM YHUCIIEC HA OCHOBE IPUMEHEHHS H3y4aeMOTO
MPEIMETHOTO 3HAHUS; OCO3HAHHUE BaXKHOCTH OOYUYCHUS HA MPOTHIKECHUU
BCEH JKM3HM [UIS YCIICITHON PO ECCHOHAIBHON NeATEIbHOCTH U
pa3BUTHE HEOOXOIUMBIX YMEHHH ISl 3TOTO; YBAXKEHUE K TPYILy U
pe3yiIbTaTaM TPYAOBOH NEATeIIbHOCTH; OCO3HAHHBIN BRIOOD U
MOCTPOCHUE WHJIVBHYATBHOU TPACKTOPUH 00pa30BaHUsI U )KU3HEHHBIX
TUTAHOB C YYE€TOM JIMYHBIX M OOIIECTBEHHBIX HHTEPECOB U MOoTpeOHOCTEH

O000111eHNe, CUCTEMATU3ALIHS
3HAaHUU

Poccwuiickas Onekrponnas Ilkona
https://resh.edu.ru/subject/17/9/

OOyuarh KOMaHHOHN pa0OTe U B3aMMOJICHCTBUIO C IPYTUMHU
00y4aIoIMMUCS Yepe3 TPYIIOBbIe POPMBI pAOOTHI HIIH PA0OTHI B Mapax.
DopMHUpOBaTh HHTEPEC K MPAKTUIECKOMY H3YUIeHHIO Npodeccuit u Tpyaa
Pa3IMYHOTO POJia, B TOM UKCJIE HA OCHOBE MPUMEHEHUS U3y4aeMOT0
MPEIMETHOTO 3HAHUS; OCO3HAHHUE BaXKHOCTH OOYUYCHUS HA MPOTHIKECHUU
BCEH JKM3HM IS YCIICITHON PO ECCHOHAIBHOM NeATEIbHOCTH U
pa3BUTHE HEOOXOUMBIX YMEHUH ISl 3TOTO; YBAXKEHUE K TPYILy U
pe3yiIbTaTaM TPYAOBOH NEATeIbHOCTH; OCO3HAHHBIN BRIOOD U
MOCTPOCHUE WH/IVBHYATBHOU TPACKTOPUN 00pa30BaHUsI U )KU3HEHHBIX
TUTAHOB C YYE€TOM JIMYHBIX M OOIIECTBEHHBIX HHTEPECOB U MOTpeOHOCTEH
CopneticTBOBaTh (DOPMHUPOBAHUIO TOTOBHOCTH O0YYAIOIIUXCS K
CaMOpa3BUTHIO, CAMOCTOSATENIbHOCTH U INYHOCTHOMY CaMOOTIPEIEIICHUIO



https://resh.edu.ru/subject/17/9/
https://resh.edu.ru/subject/17/9/
https://resh.edu.ru/subject/17/9/
https://resh.edu.ru/subject/17/9/

8 kiaacc

Ne
n/n

HaumenoBanme pasagesa/TeMsbl

KoanuecTBo
4acoB

DyeKTpOHHBIE (LM (PPOBLIE)
o0pa3oBaTeJIbHBIE pecypChl

JesATeIbHOCTD YUUTEJIsA
¢ yuyeToM paboueil MpOrpaMMsbl BOCIIHTAHMS

1

TToBTOpEHME Kypca
7 knacca

4

Poccutickas Dnexrponnas [Ikoma
https://resh.edu.ru/subject/17/9/

dopMUPOBATh TOTOBHOCTH 00YUAIOIINXCS K CAMOPA3BUTHIO,
CaMOCTOSITEIIBHOCTH B OTIPE/ICIICHUU CBOCTO OTHOIICHHUS K HCKYCCTBY KaK
(hopMe 00IIIeCTBEHHOTO CO3HAHUSI.

[ToGy>xaate 00y4aromuxcs K COOMIONCHUIO TPUHIUIIOB yueOHON
JVCITUTUTAHBI B CAMOOPTaHU3AIINH.

BocnuteiBaTh CO3HATENBHYIO IUCIMILIMHY (TIOKa3aTh BaKHOCTh Y4eOHO-
MO3HABATEILHOM JACSTENbHOCTH, YUeOHOW U TPYAOBOW AMCIUILIINHEI).
®dopMupoBaTh U pa3BUBATh OLICHOYHBIC YMEHUS (pa3paboTKa U MPUHSATHE
KPUTEPHEB OLICHUBAHUSI, OLICHUBAHUE IO KPUTEPUSIM, B3aUMOIIPOBEPKA,
CaMOOLICHUBaHHUE U T.1.).

WannuupoBath U NOAJEPKUBATH UCCIIEIOBATEIHCKYIO IS TEITLHOCTD
o0yJaromuxcs.

OOy4aTh KOMaHIHOW pabOTe U B3aUMOJCHCTBHUIO C APYTHMU
00y4aloMUMUCS Yepe3 TPyNIoBbie POpMBI paOOTHI MM PabOTHI B Mapax.
dopMupoBaTh HHTEPEC K MPAKTHIECKOMY U3YUICHUIO podeccHii U Tpyaa
PazIUIHOTO POAA, B TOM YHCIIe HA OCHOBE MPUMEHEHUS H3y4aeMOT0
MPEIMETHOTO 3HAHHUS; OCO3HAHUE BYKHOCTH 00Y4EHUS HA MPOTSHKEHUH
BCEH JKM3HM [T YCIICITHON PO ECCHOHAIBHOM NeATEIbHOCTH U
pasBUTHE HEOOXOAMMBIX YMEHUH JUIS 3TOTO; YBKEHHE K TPYIY
pe3yibTaTaM TPyIOBOH AESATEIbHOCTH; OCO3HAHHBIN BEIOOP M OCTPOCHUE
WHIVBHIYaJIbHOM TPACKTOPHU 00OPAa30BaHUS U )KU3HCHHBIX IUIAHOB C
Y4ETOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB H OTPEOHOCTEH
ConeiicTBoBaTh (POPMHUPOBAHHIO TOTOBHOCTH 00yUaIOMINXCA K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH M IMYHOCTHOMY CaMOOTIPEIEICHUIO

OmnucarenpHast
CTaTUCTHKA
PaccenBanne
JIaHHBIX

Poccutickas Dnexrponnas [Ikoma
https://resh.edu.ru/subject/17/9/

BocrnuTsiBaTh HHTEpEC K 00yUEHHIO, K MPOIIeCCy MO3HAHUS (CO3MaHuE U
nojiep >kaHre UHTEPECa, aKTUBU3AIINS TIO3HABATEIBHOM JIEATEIIEHOCTH
00yJaromuxcsi).

[MoGyxate 00y4aroIuXcs K COOMONECHHUIO TPUHITUITOB y4eOHOM
JUCIIMILTUHBI ¥ CaMOOPTaHU3aIUH.

dopMUpOBaTh HABBIK BBISBICHUS U CBS3BIBAHUS 00Pa30B, CIIOCOOHOCTH
(hopMHIpOBaHUS HOBBIX 3HAHHM, B TOM YHCJIE CIIOCOOHOCTH
dhopMyTUpPOBATH UIEH, TIOHATHS, THIIOTE36 00 00BEKTAaX U SBJICHUSX, B
TOM YHUCJIC PaHee HEM3BECTHBIX, OCO3HABATH NE(UITUT COOCTBEHHBIX
3HAHUW U KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE pa3BUTHE



https://resh.edu.ru/subject/17/9/
https://resh.edu.ru/subject/17/9/

MHoXxecTBa Poccutiickas Onexrponnas llIkona | BocnuTeiBaTh KyABTYpY OOIIEHUS (OpraHU3aIis oOIeHN Ha YPOKe,
https://resh.edu.ru/subject/17/9/ (hopMHpOBaHHE YMEHHS CITYIIAaTh, BHICKA3bIBATh M aPIYMEHTHPOBATH CBOE
MHCHHE).
[oGyxaate 00y4aromuxcs K COOMIONCHHUIO TPUHIUIIOB yueOHON
JVCIUTUTAHBI B CAMOOPTaHU3AINT
BepositHOCTB Poccwuiickast Dnexkrponnas [lIkona | @opMupoBaTh HABBIK BBISBICHUS U CBS3bIBAHUS 00pa30B, CIOCOOHOCTH

CITy4aitHOTO COOBITHS

https://resh.edu.ru/subject/17/9/

(hopMupOBaHUS HOBBIX 3HAHHUM, B TOM YHCJIE CIIOCOOHOCTh
dhopMyTUpPOBATH UIEH, TIOHATHS, THIIOTE36 00 00BEKTAaX U SBJICHUAX, B
TOM YHUCJIC PaHee HEM3BECTHBIX, OCO3HABATH ME(UITUT COOCTBEHHBIX
3HAHUH ¥ KOMITIETEHTHOCTEH, TNIAHUPOBATH CBOE pa3BUTHE

Beenenue B Teoputo rpadon

Poccuiickas Onexrponnas Illkona
https://resh.edu.ru/subject/17/9/

dopMUpOBaTh HABBIK BBISBICHUS U CBS3BIBAHUS 00Pa30B, CIIOCOOHOCTh
(hopMUpOBaHUs HOBBIX 3HAHUH, B TOM YHCJIE CIIOCOOHOCTh
hopMyTUPOBATH UIEH, TIOHATHS, THUIIOTE36 00 00BEKTAaX U SBJICHUAX, B
TOM YHCJIe PaHee HEU3BECTHBIX, 0CO3HABATH ICUIIUT COOCTBEHHBIX
3HAHUH ¥ KOMITIETEHTHOCTEH, TNIAHUPOBATH CBOE pa3BUTHUE;
dopmMUpoBaTh HHTEPEC K MPAKTUYCCKOMY H3YUYCHHIO Mpodeccuit u Tpyaa
PazIUIHOTO POAA, B TOM YHCIIC HA OCHOBE MPUMEHEHUS H3y9aeMOT O
MPEIMETHOTO 3HAHUS; OCO3HAHHUE BaKHOCTH OOYUYCHUS HA MPOTHIKECHUU
BCEH KH3HM TS YCIICITHON PO ECCHOHAIEHON EATETbHOCTH U
pasBUTHE HEOOXOAMMBIX YMEHUH JUIS 3TOTO; YBOKEHHE K TPYIY
pe3yibTaTaM TPYIOBOH NesTEeIbHOCTH; OCO3HAHHBIN BEIOOP M OCTPOCHUE
VHAWBUIYJILHOW TPACKTOPUU 00Pa30BaHUS U )KU3HECHHBIX ILIAHOB C
YYETOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB H IOTPEOHOCTEH

CryuaitHple COOBITHS

Poccuiickas Onexrponnas Ilkona
https://resh.edu.ru/subject/17/9/

O06001enue,
CHCTEMAaTH3aIUs 3HAHUH

Poccutiickas Dnexrponnas [Ikoma
https://resh.edu.ru/subject/17/9/

OOyuarh KOMaHHOHN pa0OTe U B3aMMOJICHCTBHUIO C IPYTUMHU
00yJaroIuMUCs Yepe3 TPYIIOBBIE GOPMBI pa0OTHI WM PA0OTHI B Mapax.
DopMHUpOBaTh HHTEPEC K MPAKTUIECKOMY H3YUIeHHIO Mpodeccuit u Tpyaa
Pa3IMYHOTO POJa, B TOM YHCIIE HA OCHOBE IPUMEHEHHS H3y9aeMOTO
MPEIMETHOTO 3HAHUS; OCO3HAHHUE BaKHOCTH OOYUYCHUS HA MPOTHKECHUU
BCEH JKHM3HM IS YCIICITHON PO ECCHOHAIBHOM NeATEIbHOCTH U
pa3BUTHE HEOOXOIUMBIX YMEHHH JIIsl 3TOTO; YBAXKEHUE K TPYILy U
pe3ynbTaTaM TPYIOBOH EATEIIEHOCTH; OCO3HAHHBIN BHIOOP U MOCTPOCHHE
WHAWBUIYJILHOW TPACKTOPUU 00Pa30BaHUS U )KU3HCHHBIX ILIAHOB C
Y4ETOM JTMYHBIX M OOIECTBEHHBIX HHTEPECOB U MOTpeOHOCTEN
CopnelicTBOBaTh (DOPMHUPOBAHUIO TOTOBHOCTH O0YYAIOIIUXCS K
CaMOPAa3BUTHUIO, CAMOCTOATEILHOCTH U TUYHOCTHOMY CaMOOTIPEACIICHUIO



https://resh.edu.ru/subject/17/9/
https://resh.edu.ru/subject/17/9/
https://resh.edu.ru/subject/17/9/
https://resh.edu.ru/subject/17/9/
https://resh.edu.ru/subject/17/9/

9 kjacc

Ne
n/n

HaunmeHoBaHue pa3z[ena/TeM1>1

KoanuectBo
4acoB

DyieKTpOHHBIE (LM (POBLIE)
o0pa3oBaTeJIbHBIE pecypChl

JeATeJILHOCTD YUNTEJIs
¢ yyeToM padoueil NpOorpaMMbl BOCIIHTAHUSA

1

IToBTOpEeHme Kypca 8 Kiracca

4

Poccuiickas Dnexrponnas [Ikoma
https://resh.edu.ru/subject/17/9/

®opMHUPOBATH TOTOBHOCTH O0YYAIOIIMXCS K CAMOPa3BUTHIO,
CaMOCTOSITETTLHOCTH B OIPEJICIICHUU CBOETO OTHOIIEHHS K HCKYCCTBY KaK
(hopmMe 00IIECTBEHHOTO CO3HAHMSI.

IToGy>xmats 00y4aromuxcs K COOMIOACHHUIO IPUHIIUIIOB YIeOHOM
JIUCITUILTAHBI ¥ CAMOOPTaHU3aIIN Y.

BocnuTeiBaTh CO3HATENHHYO TUCIUILTUHY (TIOKa3aTh BAKHOCTH YIeOHO-
MMO3HABATEIHFHON JEATEIHHOCTH, YIeOHOW U TPYIOBOUW TUCIIUILIINHEI).
DopMHUpOBATH U pa3BHUBATh OIIEHOYHbIE YMEHHUS (pa3paboTKa U MPUHATHE
KPUTEPUEB OIICHUBAHYsI, OIICHUBAHUE 110 KPUTEPHSIM, B3aUMOTIPOBEPKA,
CaMOOTICHUBAHHE U T.1I.).

MHnImmpoBaTh ¥ MOAAEPKUBATh UCCIEA0BATEIBCKYIO JeSTENFHOCTD
00yYaroIImuxcsl.

OO0yuaTh KOMaHHOW pabOoTe ¥ B3aMMOICHCTBUIO C IPYTHMHU
00yJaroIMUMHUCS Yepe3 TPYMIOBEIe (hOPMBI pabOTHI HIIK PabOTHI B Mapax.
®dopMHUpOBaTh HHTEPEC K MPAKTUYECKOMY M3YUYCHHUIO ITpodeccuii u Tpyaa
Pa3IUYHOTO POJIa, B TOM YHUCIIE HAa OCHOBE MPUMEHEHUSI U3y4aeMOTO
MPEIMETHOTO 3HAHUS; OCO3HAHNE BAYKHOCTH OOYYEHHS Ha MPOTHKEHUH
BCEH YKWU3HHM IS YCITCITHOW PO ECCHOHATLHOM NESITEILHOCTH U
pa3BHUTHE HEOOXOAUMBIX YMEHUH IIJIS 3TOTO; YBAKCHUE K TPYAY H
pe3yapTaTaM TPYAOBOH JIeATENIbHOCTH; OCO3HAHHBIN BEIOOP M MIOCTPOCHHE
WHANBHTyaTbHOU TPAeKTOPUHU 00pa30BaHuUs M )KU3HEHHBIX IJIAHOB C
Y4ETOM JTMYHBIX U OOIECTBEHHBIX HHTEPECOB U MOTPeOHOCTEH
CopeiicTBOBaTh (POPMHUPOBAHUIO TOTOBHOCTH O0YYAIOIIUXCSI K
CaMOpPa3BUTHIO, CAMOCTOSATENHHOCTH U JINYHOCTHOMY CaMOOITPEIEICHUIO

DJIEMCHTBI KOM6I/IHaT0pI/IKI/I

Poccwuiickas Onekrponnas [lkona
https://resh.edu.ru/subject/17/9/

BocnuteiBath nHTEpEC K 00yUEHHIO, K IpolLieccy Mo3HaHUs (CO3JaHne 1
HoJIepKaHNe HHTEpeca, aKTUBH3ALUS TO3HABATEIBHON JICSITEIbHOCTH
00yJaromuxcs).

[oOyxnate 00yyaromuxcs K COONIONESHHUIO MTPUHIUIIOB Y4eOHOM
JUCLUIUIMHBL B CAMOOPTaHU3alNH.

@®opmMHUpOBaTh HaBBIK BBISBICHHS U CBSI3BIBAHUS 00pa3oB, CIIOCOOHOCTh
(hopMHpOBaHUS HOBBIX 3HAHUH, B TOM YHUCIIE CTIOCOOHOCTH
(hopMynHpOBaTh UICH, TIOHATHUS, THIIOTE3bI 00 00BEKTaX U SIBICHUAX, B
TOM YHCJIe paHee HEU3BECTHBIX, OCO3HABATh AC(HUIUT COOCTBEHHBIX
3HAHUM U KOMIIETEHTHOCTEN, MJIAaHUPOBATH CBOE Pa3BUTHUE



https://resh.edu.ru/subject/17/9/
https://resh.edu.ru/subject/17/9/

I'eomeTpuyeckast BEpOSITHOCTh

Poccuiickas Dnexrponnas [Ikoma
https://resh.edu.ru/subject/17/9/

BocnuTeiBaTh KyasTypy OOIIEHHUS (OpraHm3aIiis oOIeHUs Ha YPOKe,
(opMupOBaHHE YMEHHS CIIYIIATh, BEICKA3bIBaTh M apTyMEHTHPOBATh CBOE
MHEHUE).

[ToOyxnate 00yyaromuxcs K COONIONECHHUIO TPUHIUIIOB Y4eOHOM
JVCIUIUIMHBI U CAMOOPTaHU3aIN

Ucnoeitanus
bepnynnu

Poccwuiickas Onekrponnas [lkona
https://resh.edu.ru/subject/17/9/

®DopMUpPOBaTH HABBIK BBISIBIICHUS W CBSI3BIBAHUS 00Pa30B, CIOCOOHOCTH
(hopMHUpOBaHUS HOBBIX 3HAHUH, B TOM YHCIIE CIIOCOOHOCTh
(hopMynHpOBaTh UJCH, IIOHATHUS, THIIOTE3bI 00 00BEKTaX U SIBICHHUSX, B
TOM YHCJIC pPaHee HEM3BECTHBIX, 0CO3HABATH NES(UITUT COOCTBEHHBIX
3HaHUI U KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHE

CrnyyaiiHas BeIMYMHA

Poccwuiickas Onekrponnas [lkona
https://resh.edu.ru/subject/17/9/

®DopMUpOBaTH HABBIK BBISIBIICHUS M CBSI3BbIBAHUS 00Pa30B, CIOCOOHOCTh
(hopMHpOBaHUS HOBBIX 3HAHUI, B TOM YHCIIE CIIOCOOHOCTh
(hopMynHpOBaTh UJCH, TIOHATHUS, THIIOTE3bI 00 00BEKTaX U SIBIICHHUAX, B
TOM YHCIIe paHee HEM3BECTHBIX, 0CO3HABATH JE(UITUT COOCTBEHHBIX
3HaHUHI U KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE PAa3BUTHE;
DopMupoBaTh HHTEPEC K MPAKTHYECKOMY M3YUEHHUIO podeccHii U Tpyaa
Pa3IMYHOTO POJa, B TOM YHCIIE HA OCHOBE IPUMEHEHHS N3Y9aeMOTr0
MPEIMETHOTO 3HAHUS; OCO3HAHNUE BAXHOCTH OOYYCHUS Ha MPOTKCHUH
BCEH KU3HM AJIS1 YCIIEUTHOH MpogecCHOHANBHON AATENbHOCTH U
pa3BUTHE HEOOXOMUMBIX YMEHHUH IS 3TOTO; yBaXKEHUE K TPYIy U
pe3yapTaTaM TPYAOBOH JIEATENIbHOCTH; OCO3HAHHBIN BBIOOP M MIOCTPOCHHE
WH/IMBHTyaTbHOU TPAeKTOPUHU 00pa30BaHUs U KU3HECHHBIX IJIAHOB C
y4ETOM JIMYHBIX M OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH

O0o01menue,
CHUCTEMATU3aIs 3HAHUN

10

Poccwuiickas Onekrponnas [lkona
https://resh.edu.ru/subject/17/9/

OO0yuaTh KOMaHHOW pabOTe ¥ B3aMMOICHCTBUIO C IPYTHMU
00yJaroIMMUCS Yepe3 TPYIIoBbIe (OPMBI paOOTHI WM PabOTHI B Mapax.
®dopMupoBaTh HHTEPEC K MPAKTHYECKOMY H3YUCHUIO TipodeccHii U Tpyaa
Pa3IMYHOTO POJa, B TOM YHCIIE HA OCHOBE IIPUMEHEHHSI N3Y4aeMOTO
MPEIMETHOTO 3HAHUS; OCO3HAHNUE BAXHOCTH OOYYCHHUS Ha MPOTKCHUH
BCEH YKWU3HHM IS YCITCITHOW PO ECCHOHALHOM NESITEILHOCTH H
pa3BUTHE HEOOXOMUMBIX YMEHHUH TSI 3TOTO; yBaAXKEHUE K TPYIy U
pe3yJbTaTaM TPYJ0BOH JEATEIBHOCTH; OCO3HAHHBIN BEIOODP U TIOCTPOCHUE
WH/IMBHTyaJTbHOU TPAeKTOPUHU 00pa30BaHUs U KU3HECHHBIX IJIAHOB C
y4ETOM JIMYHBIX M OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH
CopeiicTBOBaTh (POPMHUPOBAHUIO TOTOBHOCTH O0YYArOIIUXCSI K
CaMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U IMYHOCTHOMY CaMOOTPEICICHUIO
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