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HosicHUuTeEIbHASA 32aNIMCKA
Pabouas mporpamma «Marematuka» pa3paboTaHa Ha OCHOBE Mporpammbl MaremaTuka:
paboune nporpammbl: 5-11 ./ A.I'. Mep3snsk, B.b. ITononckuii, M.C.Skup , E.B. Bynko. — 2 u3n.
nepepad. - M.: Benrtana-I'pad, 2017 r.

Pabouas mporpamma COOTBETCTBYET (eaepalbHOMYy TOCYAapCTBEHHOMY O00pa3oBaTEIbHOMY
CTaHAapTy OCHOBHOTO 0011ero oopa3zoBanus (IIpuka3 Munucrepcrtsa obpazoBanus u Hayku PO ot 17
nexadbps 2010 r. N 1897 "O6 yrepxkaeHuu (eneparbHOTO ToCyIapCTBEHHOTO 00pa30BaTEIHHOTO
CTaHJapTa OCHOBHOTO oOmero ooOpa3oBaHusA" (C W3MEHEHHMsMU W jAomnonaHeHusMa oT 31.12.2015
r.), OcHOBHOW 00I11€00pa3oBaTeIbHON MpPOrpaMMe OCHOBHOTO obOmiero obpaszosanusi ['bOY COII
Ne 30

r.o. CeBpanb, paboueit mporpamme Bocmuranus ['BOY COII Ne 30 r.o. Ce3panp Ha
YpOBHE Ha4yaJbHOT0, OCHOBHOTO U CPEJHEr0 00pa30BaHUsl.

MaremaTika Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHus m3ydaercs ¢ 5 mo 9 kmaccel, B 7-9
KJlaccax BbIIensieTcs 2 6moka: anredpa u reoMeTpusl.
[Ipenmer «MaremaTuka» OTHOCUTCS K 00s3aTenbHOM yacTi yueOHoro mnana ['6OY COIL Ne 30
r. o. Cempanb. KomumdectBo wacoB B 5-9 kmaccax 1o y4deOHOMY MaHy - S4., oOmiee
KOJTMYECTBO YueOHBIX yacoB - 850, n3 vux 170 wacoB B 5 kinacce, 170 gacoB B 6 knacce, 170 gacos B 7
knacce, 240 gacoB B 8 knacce, 1874acoB B 9 kinacce.
Yucno yacoB, OTBOJAMMBIX HA OCBOEHHE MPAKTUYECKOW YaCTH MPOrpaMmbl: B 5 kiacce — 12 yacos,
U3 HUX 4 KOHTPOJIbHBIE pabOThI, 8 MPOBEPOUHBIX paboT; B 6 ki1acce — 11 yacoB, U3 HUX 4 KOHTPOJIbHBIE
paboTel, 7 TpPOBEepOUYHBIX paboT, B 7 Kiacce— 12 yaco, u3 HUX 4 KOHTPOJBHBIX pPabOTHI, &
MIPOBEPOYHBIX paboT; B § k1acce— 13 4acoB, M3 HUX 7 KOHTPOIBHBIX PaOOTHI, 6 TPOBEPOUYHBIX padOT; B
9 xiacce— 14 yacoB, U3 HUX 5 KOHTPOJIBHBIX pabOThI, 6 MPOBEPOUYHBIX PabOT, 3 TECTUPOBAHMUSI.

Jannas paboyas nmporpamma peaiausyercst Ha ocHose YMK:

- Maremaruka. 5, 6 k1. / Mep3nak A.l'., [Tononckuii B.b., Slkup M.C - M.: Benrana-
I'pad.

- Anrebpa. 7 k. / Mepsnsak A.L'., Ilonouckwmii B.b., lkup M.C - M.: Benrtana-I'pad.

- Anrebpa. 8 kn. / Mep3msk A.T'., [Tonouckuii B.b., dkup M.C - M.: Benrtana-I'pad.

- Anrebpa. 9 k. / Mepsnsak A.L'., Ilonouckwuii B.b., Slkup M.C - M.: Benrtana-I'pad.

- l'eomerpust. 7-9 . / Mepsmsak A.T'., [lonorckuit B.b., flkup M.C - M.: Benrtana-I'pad.

H.JIaHI/IpyeMbIe pe3yJbTaTbl 0CBOCHUSA yqeﬁﬂoro npeamMera

Jluunocmmuoie pesyiomanibl

1. Poccuiickas rpaxkaaHcKasi MICHTHYHOCTb.

2. T'OTOBHOCTP U CITOCOOHOCTH OOYYAOIIUXCS K CAMOPA3BUTHIO 1 CAMOOOPA30BAHHIO HA OCHOBE
MOTHUBAIIMH K OOYYCHHIO U TIO3HAHUIO.

3. Pa3BuTOoe MOpanbHOE CO3HAHHWE W KOMIIETCHTHOCTH B PEIICHUHM MOPAIBHBIX MpoOjIeM Ha
OCHOBE JIMYHOCTHOTO BBIOOpA, (pOPMHUPOBAHHE HPABCTBEHHBIX UYBCTB M HPABCTBEHHOTO ITOBEICHHS,
OCO3HAHHOTO M OTBETCTBEHHOTO OTHOWICHHUS K cOOCTBEHHBIM mnoctynkaM CQopMHPOBAHHOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K YUCHUIO; YBAKUTEIBHOTO OTHOIICHUS K TPYy, HAIMYNE OTBITA YIaCTHS
B COLIMAJIBHO 3HAYHUMOM TPYJIE.

4. CdhopMUPOBAaHHOCTH IICJIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO DPa3BUTHS HAayKH M OOIIECTBEHHOM NPAKTUKH, YUYHUTHIBAIOIIETO COLMAIBHOE, KYJIBTYPHOE,
SI3BIKOBOE, TyXOBHOE MHOT'000pa3ue COBPEMEHHOTO MHPA.

5. Oco3HaHHOE, YBXKHUTEIBHOE H JOOpPOKEIATEIIbHOE OTHOIICHHWE K JPYrOMy YEIOBEKY,
€ro MHEHHMIO, MHUPOBO33PEHHUI0, KYJbTYpE, S3bIKYy, BEpe, TPaXJaHCKOM MNOo3uUuU. ['0TOBHOCTH M
CHOCO6HOCTB BECTU AHUAJIOT C ﬂpyrI/IMI/I JJFOOABMHU U JOCTHUT'AaTh B HEM B3aMMOIIOHUMAHUAA.

6. OCBOCHHOCTH COIIMATBHBIX HOPM, TIPABHJI MOBEIEHUS, poliei U OPM COIMATBHOMN JKU3HH B
rpynmnax u cooOuecTBax.



7. ChopMHPOBaHHOCTH IIEHHOCTH 3/I0POBOTO U O€30MaCHOTO 00pa3a KU3HH.

Memanpeomemmnuie pe3yibmantvl

MeramnpeaMeTHble pe3ybTaThl BKIIOYAIOT OCBOCHHbIE OOYYAIOIIMMUCS MEXKIPEIMETHBIC
MOHATHSI W yHUBEpcajbHble  y4deOHble  JecTBUSL  (pEryJsiTUBHBIE,  I[O3HABATEIbHBIC,
KOMMYHHMKATHBHBIE).

PeryastuBubie Y'Y ]|

1. VYmMeHue caMOCTOSITETIHLHO OINPENENATh e 00y4YeHUs, CTaBUTh U (HOPMYITUPOBATH HOBBIE
3ajaud B ydeOe U IMO3HABATEIbHOM JESATENIbHOCTH, pa3BUBaThb MOTHUBBI W HHTEPECHl CBOEH
MO3HABATENBHON AesATeTbHOCTH. OOYyHatOUIHIiCS CMOXKET:

® aHAJIM3UPOBAThH CYLIECTBYIOIINE U IJIAHUPOBATH Oy Tylie 00pa3oBaTeIbHbBIC PE3YIbTATHI;

e yAeHTU(PUIUPOBATH COOCTBEHHBIE MPOOIEMbI U OMPEEISITh IIaBHYIO IPOOIIEMY;

® BBUIBUraTh BEPCUU pEIICHUs MpoOiemMbl, (OpPMYIUPOBAaTH THUIOTE3bl, MPEABOCXUINATH
KOHEUYHBIN pe3yJIbTaT;

® CTaBUTh L€Jb JCATEIIBHOCTM Ha OCHOBE OIPENEICHHOM MpoOieMbl U CYILIECTBYIOIIUX
BO3MOKHOCTEN;

e (dopMmynupoBaTh yueOHBbIE 3aJayd KaK IIard JIOCTMKEHUS TIIOCTaBJICHHON  LeiH
NeSITENIbHOCTH;

e 00OCHOBBIBATh LIEJIEBHIE OPUEHTHPHI U NMPHOPHUTETHl CCBUIKAMU Ha IIEHHOCTH, YKa3bIBas U
00OCHOBBIBAs JIOTHUECKYIO MOCIEA0BATEIHHOCTD II1aroB.

2. VYMeHHE CaMOCTOSITENbHO IUIAHUPOBATh IIyTH MJOCTIDKEHHsI LeJled, B TOM 4YHCIe
allbTepHATUBHBIC, OCO3HAHHO BHIOMpaTh Haubonee >PQPEKTUBHBIE CIOCOOBI PEIICHUsS YUYEOHBIX U
MMO3HABATENIbHBIX 3a7a4. OOyJarONINIICs CMOXKET:

e OIpeensiaTh HEoOXOAUMblE AeWCTBHUE(S) B COOTBETCTBHM C y4e€OHOW M IIO3HABaTEJbHOM
3aJlaueil U COCTaBIATh AJITOPUTM UX BBINOJIHEHHUS;

e 00OCHOBBIBaTh W OCYLIECTBJIATH BBIOOp HambOosee 3(PPEKTUBHBIX CIOCOOOB pELICHUS
y4eOHBIX U MMO3HABATEIbHBIX 33/1a4;

® OMpeAensTh/HaxOquTh, B TOM 4YHCIE U3 TPEIIOKEHHBIX BAPUAHTOB, YCIOBHS JUIS
BBITIOJIHEHUS YUeOHOM U MMO3HABATEIHLHOM 3a1a4H;

e BHICTpauMBaTh JKM3HEHHbIE IUIAHBI Ha KpaTKOCpPO4YHOe Oynayiiee (3asBisATh IIEJEBbIE
OpUEHTHPHI, CTaBUTh AJCKBAaTHBIE UM 3aJaud U Mpeajarath JEHCTBHS, yKa3biBas U OOOCHOBBIBAS
JIOTUYECKYIO MOCIIEI0BATEIbHOCTD 11aTr0B);

e BbHIOMpaTh U3 MPEUIOKEHHBIX BAPUAHTOB U CAMOCTOSITENIbHO MCKaTh CPEACTBA/PECYPCHI IIs
pelIeHus 3a1a4k/TOCTHKEHUS 1ENH;

® COCTaBISTh IUIaH PelIeHUs MPoOIeMbl (BBIMOTHEHUS IPOEKTA, TPOBEICHUS UCCIEI0BaHNU);

e OMpeensaTh MOTEHIMATbHBIE 3aTPYJHEHHUS MPH pElIeHUU Yy4eOHOM M MO3HABATEIbHOMN
3aJlauM ¥ HaXOJUTh CPEICTBA I UX YCTPaHEHUS;

® OMUCHIBATh CBOM OMBIT, OOpMIISiS €ro Ui Mepefadyd APYTUM JIIOJSM B BHUJE TEXHOJOTHUHU
pelIeHns MPaKTUYECKHX 3aj1ad ONpeesIEHHOro Kilacca;

® [UIAHUPOBATh U KOPPEKTUPOBATH CBOIO MHIANBUAYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO.

3. YMeHHe COOTHOCUTh CBOHM JECHCTBHUS C TUIAHHUPYEMBIMH pE3yJIbTaTaMH, OCYIIECTBISTH
KOHTPOJIb CBOEH AESITELHOCTH B MPOLIECCE TOCTHKEHUS Pe3yJibTaTa, ONPEesTh CIOCOObI IEHCTBUI B
pamMKax MpeIoKEHHBIX YCIOBUN U TpeOOBaHUMN, KOPPEKTHPOBATH CBOW JIEHCTBUSI B COOTBETCTBUU C
M3MeHsoMecs cutyanueid. O0yJarommiicss CMOXKET:

® OMpeesaTh COBMECTHO C T€1aroroM U CBEPCTHUKAMU KPUTEPUU TUIAHUPYEMBIX PE3YyJIbTaTOB
U KPUTEPUU OLIEHKH CBOEH yueOHOH e TeNbHOCTH;

® CHCTEeMAaTH3HpPOBaTh (B TOM YHCIE BBIOMPATH MPUOPUTETHBIE) KPUTEPUH TLIAHUPYEMBIX
PE3yJIbTaTOB U OLIEHKU CBOEH JeSTEIbHOCTH;

e oTOMpaTb MWHCTPYMEHTHl [UIsl OLICHMBAHMSI CBOEW  JAESATEIbHOCTH, OCYLIECTBIISTH
CaMOKOHTPOJIb CBOCH JESITEIBHOCTH B PAMKaX MPEIOKEHHBIX YCIIOBHH U TpEOOBaHMIA;

® OIEHUBATh CBOIO JEATEIBHOCTb, APTYMEHTUPYS MPUUYUHBI JOCTHXKEHUSI WM OTCYTCTBUS



IUTAHUPYEMOT'O Pe3yJIbTaTa;

® HAXOIUTh JOCTATOYHBIE CPEJCTBA Ul BBIOJHEHMs YYeOHBIX NEHCTBUI B M3MEHSIOIIEHCS
CUTYyalluX W/UIHU NIPU OTCYTCTBUHU IUIAHUPYEMOT'O pe3yJIbTaTa;

e paboTas MO CBOEMY IUIaHY, BHOCUTb KOPPEKTHBBI B TEKYILIYIO JESITEIbHOCTh HAa OCHOBE
aHauM3a ~ M3MEHEHMH  CUTyaluu  JUIsl  TOJYYEHHS  3alUIaHUPOBAHHBIX  XapaKTEPUCTHK
IIPOAYKTa/pe3ybTaTa;

® YCTaHABIMBATb CBA3b MEXJAY I[IOJIyYEHHBIMH  XapaKTePUCTUKaMU  IMPOIYKTa U
XapaKTepUCTUKAMHU IpoIiecca IesITEIbHOCTH U 0 3aBEPLICHUN JEATEIbHOCTH MpeaaraTb N3MEHEHUE
XapaKTePUCTHK MpoLecca AJIs MOTy4YEeHUs YIyUILEHHbIX XapaKTePUCTUK ITPOAYKTa;

® CBEpATb CBOM J€HCTBHA C LEIbI0 M, NpPU HEOOXOAMMOCTH, WCIPABIATh OIINOKU
CaMOCTOSITEIILHO.

4. VYMeHHE OLEHMBATh IIPABUJIBHOCTb BBIOJHEHMS Y4eOHOM 3agaud, COOCTBEHHBIE
BO3MOKHOCTH €€ perieHusi. O0yJaromuics: CMOXKeT:

® OIPEIeNsATh KPUTEPUU MPABIIIBHOCTH (KOPPEKTHOCTH) BHITIOJIHEHHS YI€OHOH 3a/1a4H;

® aHANM3UPOBATh U OOOCHOBBIBATH NMPUMEHEHHE COOTBETCTBYIOMIETO WHCTPYMEHTAapHs s
BBINOJIHEHUS y4eOHOH 3a/1auH;

e CBOOOJIHO IOJIb30BaThCs BBIPAOOTAHHBIMU KPUTEPHUSIMU OLICHKH U CaMOOLICHKH, MCXOJ U3
LIeJIM ¥ UMEIOIINUXCSI CPEJICTB, pa3iindas pe3yiabTaT U ClocoObl NeHCTBUM;

® OLEHMBAaTh MPOJYKT CBOCH JEATENBHOCTH IO 33JaHHBIM HW/WIM  CaMOCTOSTEIbHO
OIIpEeICIIEHHBIM KPUTEPHUSM B COOTBETCTBHH C IIEIBIO ICATEIIEHOCTH;

e 00OCHOBBIBaTh JOCTM)KHMOCTH IIENTM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OIICHKH CBOHMX
BHYTPEHHUX PECYPCOB U JOCTYIIHBIX BHEIIHUX PECYPCOB;

e (UKCUPOBATh U AHATU3UPOBATH AUHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

5. Bnanenme ocHOBaMH CaMOKOHTPOJISI, CAMOOIECHKH, MMPHHATHUS PEHICHUH U OCYIIECTBIICHUS
OCO3HaHHOTO BbIOOPA B yueOHOM U no3HaBaTenbHOU. O0yyaromuicss CMOXeET:

e Ha0m0aTh U aHAIN3UPOBATh COOCTBEHHYIO YUEOHYIO U MO3HABaTEIbHYIO JIEATEIbHOCTh U
JEeSTeTBHOCTD JPYTrUX 00yJaromuxcs B IpoIecce B3auMOIIPOBEPKH;

® COOTHOCHUTH pEaJbHbIE WM IIAHHPYEMBbIC DPE3yJIbTaThl WHAMBHIYaTbHON 00pa3oBaTelbHOU
NeSITeIbHOCTH U JIeNaTh BBIBOJIBI;

® [PUHUMATH PELICHUE B y4eOHON CUTYalluu U HECTH 32 HETO OTBETCTBEHHOCTD;

® CaMOCTOSITETILHO OIPENENATh MPUIMHBI CBOETO YCIeXa MM HEycIleXa M HaXOAUTh CIIOCOOBI
BBIX0JIa U3 CUTYallUU HEYCIIeXa;

® PETPOCIEKTUBHO ONpEAENsATh, KakHe JeWCTBUS IO pELIeHHI0 Yy4eOHOH 3ajauu Wix
napaMeTphl ATHX JIEHCTBUIA PUBEIH K OTYUYSHHUIO UMEFOIIETroCs MPOYKTa Y4eOHOW AeITEeTbHOCTH;

® JIEMOHCTPHUPOBATh TMPHEMBI  PETYJSIHH  TICUXO()U3UOIOTHIECKUX/  AMOIMOHAIBHBIX
COCTOSIHMI IS AOCTIOKeHUsI dpdekra ycrnokoeHus (yCTpaHeHHs IMOLMOHATBHON HAMpSHKEHHOCTH),
s¢dexra BoccTaHOBIEHUS (0CIa0IeHNs IPOSIBICHUN yTOMIIEHHUS ), 3P deKTa akTUBU3AIMH (ITOBBIIICHHS
NCUXO(PHU3HOIOTUYECKON PEaKTUBHOCTH).

ITo3naBaTesbHble YY ]|

6. VYMmeHue omnpenensaTb TNOHATHs, co37aBaTh OOOOILIEHMS, YCTaHABIMBATH AHAJIOTHUH,
KI1accu(UIUPOBaTh, CaMOCTOSTETIHHO BBIOMpPATh OCHOBAHWUS W KPHUTEPHUU UL KiacCH(UKAIUH,
yCTaHaBJIMBaTh MPUYNHHO-CIIEJCTBEHHBIE CBSI3M, CTPOUTD JIOTHYECKOE PACCyXJICHHE, YMO3aKIIOUeHHE
(MHIIyKTUBHOE, IETYKTUBHOE, [10 AaHAJIOTUH) U JeNaTh BhIBOAbL. O0yJaromuiics CMOXKET:

e TI0A0MpAaTh CIIOBA, COTMOAYMHEHHBIE KIIOYEBOMY CIIOBY, ONPEACISIIOIINE €r0 NMPU3HAKU U
CBOMCTBA;

® BBICTPAaUBaATh JIOTMUECKYIO HEMOYKY, COCTOSIIYI0 M3 KIIIOYEBOI'O CJIOBAa M COMOAYMHEHHBIX
€My CJIOB;

® BBIJICIATH OOMIMIA MPU3HAK JBYX WJIM HECKOJBKHX MPEIMETOB WIIH SIBJICHUH U OOBSICHITH HX
CXOJZCTBO;

e O0BEOUHATH NMPEAMETHl U SBICHHS B TPYIIBI MO ONpPEICICHHBIM MPU3HAKAM, CPaBHHUBATb,
KJaccu(uuupoBaTh U 00001aTh (PAKTHI U SBICHHUS;



® BBHIICTIATH SBJICHHUE U3 OOIIETO psijia APYTUX SIBICHUN;

e OmpefensiaTh OOCTOSTENbCTBA, KOTOPbIE MPEALICCTBOBAIM BO3HUKHOBEHHUIO CBSI3H MEXKIY
SBIICHUSIMU, U3 3TUX OOCTOSITENIBCTB BBLACIATH ONPENSISIONNE, CIOCOOHBIE ObITh MPUYMHON JaHHOTO
SIBJICHUS, BBISIBJIATD IPUUUHBI U CIIEJICTBUS SIBJICHHUIA;

® CTPOUTH PACCY>KICHHE OT OOIIMX 3aKOHOMEPHOCTEH K YACTHBIM SIBJICHHUSIM M OT YaCTHBIX
SBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

® CTPOUTH PACCYXJICHHUE HA OCHOBE CPAaBHEHMS IPEIMETOB U SIBICHWW, BBIACNSAS MPH 3TOM
oOI1re MpU3HaKy;

® u3Jararh MOJy4YEeHHYI0 HH(POPMAIINIO, UHTEPIPETUPYS €€ B KOHTEKCTE pelIaeMoii 3a/1auu;

® CaMOCTOSITENIbHO YKa3blBaTh Ha MH(OPMAIINIO, HYKIAIOLIYIOCS B MPOBEpKe, IpeiaraTb U
IPUMEHSATH CIIOCOO MPOBEPKU JOCTOBEPHOCTH MH(POPMALIUY;

e BepOaATM30BaTh YMOLMOHAIBHOE BIIEYATICHNE, OKa3aHHOE HA HEr0 HCTOUHMKOM;

e OOBACHATH SIBJICHUS, IPOIECCHI, CBSI3U M OTHOLICHMUS, BBISBJISIEMbIE B X0JI€ TI03HABATEIbHOM
U HCCIIEZI0BATENILCKOM JAEATENbHOCTH (IPUBOAUTE OOBSICHEHUE C U3MEHEHHEM (DOPMBI IIPECTABICHUS;
OOBSCHSATSH, IETANU3UPYS WK 0000111as1; OOBSACHATH C 3aIaHHON TOUKH 3pEHUs);

® BBHIIBJISTH U HA3bIBAaTh NPUYUHBI COOBITHS, SIBIICHUS, B TOM YHCJIE BO3MOXHBIE /Hambosee
BEPOSITHBIE MTPUYMHBI, BO3MOKHBIE TIOCIEICTBHUS 33JaHHOW MPUYMHBI, CAMOCTOSATEIBHO OCYIIECTBIISS
MIPUYMHHO-CJIEICTBEHHBIN aHaIN3;

e JenaTh BBIBOJ HAa OCHOBE KPUTHUECKOTO aHallM3a Pa3HBbIX TOYEK 3PEHHUs, MOATBEPKIATh
BBIBOJ] COOCTBEHHOH apryMEHTAIlEeH WIA CAMOCTOSITENILHO MOyYSeHHBIMH JAHHBIMU.

7. YMeHue co3iaBaTh, IPUMEHITh U MPeoOpPa30BbIBATH 3HAKU U CHMBOJIBI, MOJIEIH M CXEMBI
IUISL pelIeHUs1 y4eOHBIX M TO3HABATENBHBIX 33/1a4. OOyJatoiics CMOXKET:

e 0003HAaYaTh CUMBOJIOM M 3HAKOM TIPEJMET H/HUJIH SBIICHHE;

® OIPEIEINATh JIOTHYECKUE CBSA3H MEXKIY MpEeIMETaMH W/WIN SBICHUSIMH, 0003HAYaTh TaHHBIE
JIOTHYECKHUE CBSA3H C TIOMOIIbIO 3HAKOB B CXEME;

e Co03/1aBaTh aOCTPAKTHBIN UK pealabHbIA 00pa3 MpeaMeTa U/Uiu SBICHHUS;

® CTPOWTH MOJIETIH/CXEMY Ha OCHOBE YCIIOBUM 3a/1a4d W/ UK CIIOCO0a ee PeIIeHuUs;

e cozmaBaTh BepOaJbHBIC, BEIIECTBEHHBIE W WH(POPMAIMOHHBIE MOJAETH C BBIACICHHEM
CYIIIECTBEHHBIX XapaKTEPUCTUK 00BEKTa AJIs OTpeAeNieHUs crioco0a pelieHus 3a7Ja4i B COOTBETCTBUU C
CUTYyalHEe;

e TIpeoOpa3oBHIBATH MOJAETH C LEIBI0 BBISBICHHUS OOMIMX 3aKOHOB, OMPEICISIONINX TaHHYIO
NpeIMETHYIO0 00J1acTh;

® TIEpEBOJUTH CIOXKHYIO 110 COCTaBY (MHOTOAcleKTHYI0) HH(POpMAILHIO U3 TpapUUecKoro Miu
(hopMan30BaHHOTO (CUMBOJILHOT'O) MIPE/ICTABIEHHS B TEKCTOBOE, U HA00O0POT;

® CTPOUTH CXEMY, AJITOPUTM JICHCTBHS, NCIIPABIISTH WM BOCCTaHABIMBATH HEM3BECTHBIN paHee
aJITOPUTM Ha OCHOBE UMEIOLIETOCs 3HAaHUsI 00 00BEKTE, K KOTOPOMY IPUMEHSIETCS allTOPUTM;

® CTPOUTH JI0KA3aTEeNbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTHUBHOTO;

® AHATM3UPOBATH/pe(PIEKCUPOBATh OMBIT Pa3pabOTKU M peaTn3alui y4eOHOTO TPOEKTa,
UCCIIeIOBaHMS (TEOPETHUECKOT0, SIMIIMPHUUECKOT0) Ha OCHOBE MPEJIOKEHHON MPOOJIEMHON CUTYalnH,
MIOCTABJICHHOW TENTN W/WJIH 3aJJaHHBIX KPUTEPHEB OIIEHKH MPOIYKTa/pe3yibTara.

8. CwmpicnoBoe ureHne. OOyJarmunics CMOKET:

® HAaXoOUThb B TeKCTe Tpebyemyo HHpopManuio (B COOTBETCTBUM C LEISMH CBOEH
NESITETLHOCTH ),

® OpHCHTHPOBATbCSI B COJIEP)KAHWHM TEKCTa, IIOHMMAaTh [EJIOCTHBIA CMBICI TEKCTa,
CTPYKTYypUPOBATh TEKCT;

® yCTaHaBIUBATh B3aUMOCBSI3b OMMCAHHBIX B TEKCTE COOBITUM, SIBJICHHIA, TPOIECCOB;

® PE3IOMHPOBATH IJIABHYIO HJICIO TEKCTA,

e TpeoOpa3oOBBIBATH TEKCT, IIEPEBOS» €ro B APYTYIO MOAAIBHOCTh, HHTEPIPETUPOBATH TEKCT
(XyZI0’)KE€CTBEHHBIN U HEXYI0KECTBEHHBIN — yUeOHBIN, HAYYHO-TIOMYJISIPHBINA, HH(OOPMAITMOHHBIN, TEKCT
non-fiction);

® KPUTHYECKH OIICHUBATHh COACPKAHKE U (HOPMY TEKCTA.



9. ®opmupoBaHHE U DPA3BUTHE SKOJOTMYECKOTO MBIIUICHUS, YMEHHE IPUMEHATh €ro B
MO3HABATEIbHOM, KOMMYHUKAaTUBHOH, COIMATBHOW MpPAaKTUKE MU MPO(ECCHOHATHLHONW OpPUEHTAIUH.
OO0yyaromuiicsi CMOXKET:

® OINpeACIATh CBOE OTHOLIEHHUE K IPUPOIHON CPELE;

® AHAJTM3UPOBAThH BIHMSIHUE SKOJOTHMUECKUX (PAKTOPOB HA CPely OOUTAHUS KUBBIX OPTaHU3MOB;

® IIPOBOJMTH IPUYUHHBIN U BEPOATHOCTHBIN aHAJIN3 DKOJIOTMYECKUX CUTyaLUM;

® TIPOTHO3MPOBATH U3MEHEHUS CUTyallud MPU CMEHE JEHCTBHs OJHOTO (pakTopa Ha JeicTBhe
apyroro (pakropa;

® DPACIPOCTPAHATh SKOJOTMYECKUE 3HAHUSA M y4acTBOBATh B IIPAKTHMYECKHUX JEJIax IO 3allUTe
OKpY>Karollel Cpeibl;

e BbIpaXXaTb CBOEC OTHOIIEHUE K IPUPOAE Yepe3 PUCYHKH, COYMHEHUsS, MOJCIH, IPOCKTHHIE
paboTHI.

10. Pa3BuTHe MOTHBAllUM K OBJIAJEHUIO KYJIbTYpOH aKTHBHOI'O HCIIOJIb30BAHUS CIIOBaped U
JPYTUX MOUCKOBBIX cucTeM. OOydaromuics CMOXKET:

e omnpenensaTh He00X0AUMBbIE KIF0UEBbIe TOUCKOBBIE CIIOBA U 3aIIPOCHI;

® OCYLIECTBJIATH  B3aUMOJACUCTBHE C  JJIEKTPOHHBIMH  IIOMCKOBBIMM  CHCTEMAaMH,
CJIOBapsiMU;

e (opMupoBaTb MHOXECTBEHHYIO BBIOOPDKY W3 IIOMCKOBBIX HCTOYHUKOB  JUIS
00BEKTUBU3ALIMH PE3YJIHTATOB ITOUCKA;

® COOTHOCHTH ITOJIyYEHHBIE PE3YJIbTaThl IIOUCKA CO CBOEH JIEATEIbHOCTBIO.

Kommynukatususblie YY /I

11. YMeHue OpraHu3OBbIBaThb yuye€OHOE COTPYAHUYECTBO U COBMECTHYIO JESATEIBHOCTh C
YUUTENIEM U CBEPCTHUKAaMH; paboTaTh MHIMBUIYaJbHO M B TPYyIIE: HaXOIUTh OOlIee pEeLIeHue U
paspemiath KOH(IMKTHI Ha OCHOBE COIJIAaCOBAHUS TO3MIMN M y4eTa HMHTEPEecOB; (OPMYIHPOBATH,
apryMEeHTHPOBaTh M OTCTauBaTh cBOe MHeHHE. OOyUaronMics CMOXKET:

— OIPENENATh BOZMOXHBIE POJIM B COBMECTHOU J€ATEIbHOCTH;

— WIPaTh ONPEIEIECHHYIO POJIb B COBMECTHOH ACATEIBHOCTH;

— MNpUHUMATh MO3UIHUI0 cOOEeceqHHMKa, MOHUMAas MO3UIMIO JIPYroro, pasjiMyaTh B €r0 peyu:
MHEHUE (TOUKY 3peHHs), T0Ka3aTeNbCTBO (ApIryMEHTHI), (PaKThl; TUIIOTE3bl, AKCUOMBI, TEOPUH;

— OmpelensTb CBOM JIEHCTBUS W JCHCTBUS MapTHEpa, KOTOpPbIE CIOCOOCTBOBAIM WIIU
MPEMSITCTBOBAIMN MPOTYKTUBHOM KOMMYHHUKAIUY;

— CTPOUTH MO3UTHBHBIE OTHOIICHHUS B Mpollecce YUeOHON U M03HABATEIbHON e TEIbHOCTH;

— KOPPEKTHO M apryMEHTHPOBAHHO OTCTAaWBAaTh CBOK TOYKY 3pEHHUsA, B JMCKYCCHUU YMETh
BBIJIBUT'aTh KOHTPapryMEHTHI, epedpasupoBaTh CBOKO MBICIb (BJIaJICHUE MEXaHU3MOM HKBUBAJIEHTHBIX
3aMeH);

— KPUTHUYECKHM OTHOCUTHCS K COOCTBEHHOMY MHEHMIO, C JOCTOMHCTBOM IIpU3HAaBaTh
OLIMOOYHOCTh CBOEr0 MHEHUS (€CJIM OHO TAaKOBO) M KOPPEKTUPOBATh €r0;

— MpelaraTh aIbTEPHATUBHOE pellleHNe B KOH(QIUKTHOW CUTYalUH;

— BBLIEJATH OOIIYIO TOUKY 3pEHHUS B AUCKYCCHUU;

— JIOTOBapMBAaThCs O MPABUIIAX U BONPOCAX JUIsl OOCYX/IEHUS B COOTBETCTBHHM C IOCTABICHHOMN
nepes rpynmou 3ajaden;

— OpraHu3OBbIBaTH y4yeOHOE B3auMoJieiicTBHe B rpymnmne (ompeneniars oOIue Iem,
pacnpeensiTh poju, JOroBapyuBaThCs APYT € APYTOM H T. 11.);

— YCTpaHATh B paMKax Juajora paspblBBl B  KOMMYHHUKAllUHU, OOYCJIOBJIEHHBIE
HETMOHUMAaHHUEM/HETPUSATHEM CO CTOPOHBI COOECEeAHMKA 3a/1aui, (OPMBI MITH COJIEp>KaHMs JUasora.

12. YMeHHe OCO3HAaHHO WCHOJB30BATh pPEYEBHIE CPEICTBA B COOTBETCTBUH C 3aJadyei
KOMMYHUKAI[MM JJIS BBIPQKEHUS CBOMX YYBCTB, MbICIEH W MOTpeOHOCTEH Ui IUIAaHUPOBAHUS U
pEryJisIiuA  CBOEH JEATENIbHOCTH; BJaJCHUE YCTHOW M TIMCbMEHHOM pPEYbl0, MOHOJIOTMYECKOMN
KOHTEKCTHOH peubto. OOyJaromuiicss CMOXKET:

® OIpeneNATh 331a4y KOMMYHHKAIIMHU U B COOTBETCTBUHU C HEH OTOMPATh peyeBbIC CPE/ICTBA;

e OoTOMpaTh W HCIIOJIB30BaTh pPEUYEBBIC CPEICTBA B IPOIECCe KOMMYHHKAIMU C JIPYTUMHU



JIIOIBMH (JTMAJIOT B TIape, B MAJIOW TPyIIe U T. 11.);

® [pPEACTaBIATh B YCTHOW WJIM HUCBMEHHOW (opMe pa3BepHYTbIH IIJIaH COOCTBEHHOM
NeSTeNbHOCTH;

e Co00JaTh HOPMBI IIyOJIMYHOM peun, periiaMeHT B MOHOJIOTe U IMCKYCCUU B COOTBETCTBHUHU C
KOMMYHHKAaTUBHOM 3aJa4eil;

® BBICKA3bIBaTh M OOOCHOBHIBATH MHEHHE (Cy)KIEHHE) W 3alpaliiBaTh MHEHHE MHapTHepa B
paMKax Juanora;

® [IPUHUMATh PELICHUE B XOJI€ IMAJIOra U COIIacOBBIBATh €I0 C COOECETHUKOM;

e CO3[aBaTh NMHCbMEHHbBIE «KIUIIMPOBAHHBIC» U OPUTMHAIBHBIE TEKCThl C HCIOJIb30BAHUEM
HEOOXO/IMMBIX PEUEBBIX CPE/ICTB;

® JICIIOJIB30BaTh BepOalbHBIE CPEACTBA (CpeACTBa JIOTMYECKOH CBA3M) JJs BBLICICHUSA
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHHS,

® JICIIOJIB30BATh HeBepOaIbHbIE cpezcTBa 170 %1 HarJsiiHble MaTepHasl,
[IOJIrOTOBJICHHbIE/OTOOPAaHHbIE 1101 PYKOBOJCTBOM YUMTEIIS;

e JleJaTh OLIEHOYHBIH BBIBOJ O JOCTM)KEHUM LI€IM KOMMYHHKALMU HEMOCPEICTBEHHO IOCIE
3aBepIICHIs] KOMMYHHUKAaTHBHOT'O KOHTAKTa 1 00OCHOBBIBATH €TO.

13. ®opmupoBaHue W pa3BUTHE  KOMIIETEHTHOCTH B  OOJIACTM  MCIIOJIb30BaHMS
MH(POPMAIIMOHHO-KOMMYHHUKAIMOHHBIX TexHonorui (nanee — MKT). OOyuarommiicsi CMOXKET:

e [[eJICHAIIPaBJICHHO MCKaTh M UCIOJIb30BaTh MH(OPMALIMOHHbBIE PECYPChI, HEOOXOAUMBIE IS
peleHust yueOHbIX U MPaKTHUECKUX 3ajau ¢ nomoisto cpeacts UKT;

e BBIOMpaATh, CTPOUTH U MCIIOJB30BaTh a/IKBaTHYIO MHPOPMALMOHHYIO MOJIEIb JUIsl Iepeayn
CBOMX MBICJICH CPEICTBAMHU €CTECTBEHHBIX M ()OPMAIBHBIX S3BIKOB B COOTBETCTBHH C YCIIOBHSIMH
KOMMYHUKaIIH;

® BBIJIEIATh MH(MOPMALIMOHHBIN aclEKT 3aJauu, OEepUPOBATh JaHHBIMH, UCIIOIb30BaTh MOJIEIb
pelIeHus 3a/1auH;

® UCIOJB30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUM (BKJIIOYas BBIOOp a/eKBaTHBIX 3ajiaye
MHCTPYMEHTAJIBHBIX POTrpaMMHO-aNapaTHbIX CPEACTB U CEPBUCOB) JUISl peLIeHUs MH(POPMALIMOHHBIX
U KOMMYHUKAIIMOHHBIX y4€OHBIX 3a/lay, B TOM 4YHCJIE: BHIYMCIEHUE, HAllMCaHHE MUCEM, COUMHEHUH,
JIOKJIa/10B, pedepaToB, co3JaHue Npe3eHTaluil 1 Jp.;

® JICIIOJIB30BaTh UH(OPMAIIHIO C YUETOM STHYECKUX U MPABOBBIX HOPM;

e co3aaBaTh HHGOPMAIIMOHHBIE PECYPCHI PA3HOTO TUIIA U JJISl Pa3HbIX ayAUTOPUI, COOIII0IaTh
MH(GOPMALMOHHYIO TUTHEHY U NpaBuiia HHPOPMAIMOHHONW O€30IaCHOCTH.

IIpeomemmnuie pezyrvmanol
BorinyckHUK HaydyuTcs B 5-6 kjaccax (Ui MCIIOIB30BaHUS B MIOBCETHEBHOM KU3HH U 00ECTICUCHMS
BO3MOYXHOCTH YCIEIITHOTO POAOKEeHUs 00pa3oBaHus Ha 0a30BOM YPOBHE):
e omnepupoBaTh Ha 0a30BOM YPOBHE MOHATHSAMH: MHOXECTBO, JJIEMEHT MHOXECTBa,
MOAMHOKECTBO, TPUHAIICIKHOCTH;
® 3a7aBaTh MHOXKECTBA MEPEUYHCICHUEM HX DJIEMEHTOB;
® HAXOJUTh NEpPEeCceueHne, 00bETNHEHHE, TOIMHOKECTBO B MMPOCTEHIIINX CUTYyAITUSX.
B noBcenHeBHOM XU3HU U MIPU U3YUYEHUU JPYTUX MPEAMETOB:
® pAacCroO3HaBaTh JOTUYECKU HEKOPPEKTHBIE BHICKA3bIBAHMSL.
Yucaa
e omepupoBaTh Ha 0a30BOM YpOBHE MOHATHSIMHU: HATypajJbHOE YHCIIO, IEJI0€ YHUCIIO,
OOBIKHOBEHHAsI P00k, NECATHYHAS APOOb, CMEIIAHHOE YKCIIO, PAllMOHAILHOE YUCIIO;
® JCIOJIb30BaTh CBOWMCTBA YMCENl M MpaBuia ACHCTBUN C PAllMOHATBHBIMU YUCIAMH MPHU
BBIIOJIHCHUY BBIYMCIICHHIA;
® JCIOJIb30BaTh MPU3HAKU ACIUMOCTU Ha 2, 5, 3, 9, 10 npu BHINOJHEHUN BBIYMCICHUN U
peIIeHUN HECIOKHBIX 3a/1a4;
® BBINOJHATH OKPYTJIICHNUE PAIIMOHABHBIX YHMCET B COOTBETCTBUH C TIPABUIIAMH;
® CpaBHHUBAThH paIllMOHAIBHBIC YHCIIA.



B noBceaHeBHOM KU3HU U NIPU U3YUYEHUH IPYTUX MPEIMETOB:
® OIICHUBATDH PE3yJIbTAThl BEIUMCICHUM MIPH PEIICHUN MPAKTHUECKUX 3a7ay;
® BBIMOJIHATH CPABHEHUE YMCEN B PEATbHBIX CUTYaIUSX;
® COCTaBJISTh YHCIOBBIC BBIPAKEHHUS IMPHU PEIICHUU MPAKTUYECKUX 3aJad U 33a4 U3 JPYTHx
y4eOHBIX MPEAMETOB.
CTaTHCTHKA U Teopusl BEPOSITHOCTEH
® TIPEICTABISATH JaHHBIC B BUJE TAOJIHII, JHATPAMM;
e yUTaTh HHPOPMAIUIO, IPECTABICHHYIO B BUJIC TAOJHIIBI, TUATPAMMBI.
TekcToBBIC 3a0a4H
® pelaTh HECTIOKHBIE CIO’KETHBIE 3a/1a4M Pa3HbIX THUIIOB Ha Bce apupMeTnuyecKkue AecTBYS,
® CTPOUTH MOJEIIb YCIOBUS 3a7auu (B BUIE TaOIUIIbI, CXEMbI, PUCYHKA), B KOTOPOU JaHbl 3HAYCHUS
IBYX U3 TPEX B3aMMOCBS3aHHBIX BEJIMUUH, C LI€TbI0 TOUCKA PEIICHUS 3a/1a4H;
® OCYIIECTBIISITH CIIOCOO MOMCKA PEIIeHUs 331a4i, B KOTOPOM PacCy>KICHHE CTPOUTCS OT yCIOBHS
K TpeOOBaHUIO WM OT TPEOOBAHUS K YCIOBUIO;
® COCTaBJIATH IUIAH PEUICHUS 3a/1a4K;
® BBIJICIIATH TAIlbl PEIICHUS 33]1a49H;
® UHTEPIPETHUPOBATH BHIYMCIUTEIBHBIE PE3YIbTAThl B 33/1a4e, UCCIEA0BATh MOJYUYEHHOE PEIICHUE
3a/1a4u;
® 3HATh PA3IUYUE CKOPOCTEH O0BEKTa B CTOSUYEH BOJIE, IPOTUB TEYCHHUSI U MO TEYCHUIO PEKH;
e pelaTh 33Ja4u Ha HAXOKJCHHE YaCTH YUCIIa U YKCTIa 110 ero YacTH;
e pemaTh 3a/a4d Pa3HbBIX TUIOB (Ha pabOTy, HA TOKYIKH, HAa JBW)KCHHE), CBS3BIBAIOIIUX TPH
BEJIMYUHBI, BBIICIATH 3TH BETUYMHBI M OTHOLIECHUS MEXKy HUMU;
® HAXOAWThH MPOILIEHT OT YKCJA, YUCIO MO MPOIEHTY OT HEro, HaXOAWTh MPOLIEHTHOE OTHOIIECHUE
JIBYX YHCEJI, HAXOUTh MPOIICHTHOE CHIDKEHUE MITH TIPOIICHTHOE TIOBBIIIICHUE BETMYHHBI,
® pelIaTh HECIOKHBIC JIOTUYECKUE 3a/1a4l METOJ0M PACCY KICHUM.
B noBceaHeBHOM KU3HU U MIPU U3yUYEHUH JIPYTUX MTPEIMETOB:
® BBIIBUraTh THUIIOTE€3bl O BO3MOXKHBIX TPEACTbHBIX 3HAYCHHUSIX HCKOMBIX BEIWYHH B 3ajaye
(nenatb NPUKUIKY).
Harusiainas reomerpus
I'eomeTpuueckue purypsi
e OmepUpoBaTh Ha 0A30BOM ypOBHE MOHATHAMU: (PUTYypa,TOUKA, OTPE30K, MpsiMas, JIyd, JIOMaHasi,
yroJl, MHOTOYTOJbHHUK, TPEYrOJbHUK M YETBHIPEXYTONbHUK, MPSIMOYTOJIbHUK M KBajparT,
OKPYXHOCTh W KPYT, TPSIMOYTOJILHBIN Tapaienenures, Kyo, map. M3o00paxars u3ydaembie
(GUTYpBI OT PYKH U C TIOMOIIBIO TIMHEHKU U IIUPKYIISL.
B moBceHEBHOM KU3HU U ITPU H3YUECHUH JIPYTHUX MTPESIMETOB:
® pemaTh MPAKTUYECKUE 33729 C PUMEHEHUEM TPOCTEUIITUX CBOKCTB (PUTYD.
N3mepeHus 1 BLIYMCTEHHS
® BBHINOJTHATh M3MEPEHUE JUIMH, PACCTOSIHWH, BEJIHYHUH YTJIOB, C TIOMOIIBIO MHCTPYMEHTOB JIISI
W3MEpEeHUil IJTNH U yTJIOB;
® BBHIUUCIISTH IUIOMAAH MPSIMOYTOJIHHUKOB.
B moBceiHEBHOM KU3HU U ITPU H3yUECHUH JIPYTHX MTPEIMETOB:
® BBHIUHCIISITH PACCTOSHUS HA MECTHOCTH B CTAHJAPTHBIX CUTYAIUSX, IO MTPSIMOYTOJIHHUKOB;
® BBINOJIHATH MPOCTEHIIIHE TTOCTPOCHUS M M3MEPEHHUS Ha MECTHOCTH, HEOOXOJHWMEBIC B PEaTbHOM
KU3HU.
HcTopust MaTeMaTHKHU
® OIHMCHIBATH OTJ/CILHBIC BBIJAIONIUECS PE3yJIbTAThI, MOJIYYCHHBIC B XOJI€ PAa3BUTHS MaTeMaTHKU
KaK HayKH,
® 3HATh MPHUMEPhl MATEMAaTHYECKHX OTKPBHITUH M HMX aBTOPOB, B CBS3H C OTCUYCCTBEHHOW H
BCEMUPHON UCTOPHUEH.
BbINnyCKHUK MOJYYHT BO3MOKHOCTh HAYYHThCSl B 5-6 kiaccax (st obecriedeHus] BO3MOXKHOCTH
YCIIEIIHOTO MPOI0KEHUS 00pa3oBaHus Ha 6A30BOM M YTIyOJIEHHOM YPOBHSX)



DJIeMeHTbI TEOPUU MHOKECTB U MATEMATHYECKOM JIOTUKH
® OIEpUPOBATH MOHATUSIMU: MHOXKECTBO, XAPAKTEPUCTHKH MHOKECTBA, SJIEMEHT MHOXECTBA,
IyCTOE, KOHEUYHOE M OECKOHEUYHOE MHOYKECTBO, ITOAMHOKECTBO, TPUHAIJICIKHOCTD,
® ONpENeATh IPUHAMICKHOCTh AJIEMEHTAa MHOXKECTBY, OOBEIUHEHUIO U TIEPECCUCHUIO MHOXKECTB;
3a/1aBaTh MHOKECTBO C TTOMOIIIbIO IEPEUUCTICHUS FJIEMEHTOB, CIIOBECHOTO OMTUCAHUSI.
B noBcenHeBHOM KU3HU U TIPU U3YUYECHUH APYTUX MPEAMETOB:
® pacCoO3HABaTh JJOTUYECKU HEKOPPEKTHBIE BHICKA3bIBAHUS,
® CTPOUTH LIEMOYKH YMO3AKIIOUEHUI Ha OCHOBE MCIOJIb30BaHUs MPABUII JIOTUKH.
Yucaa
® ONEPUPOBATH MOHATUSIMH: HATYPaJIbHOE YHCIIO, MHOKECTBO HATYpaJIbHBIX YUCEIN, 1IEJI0€ YHCIIO,
MHOXECTBO ICJIBIX YHCEJI, OOBIKHOBEHHAs JIpoO0b, ACCATHYHAS ApOoOb, CMEIMIAaHHOE YHCIIO,
palMOHAIBHOE YKCIIO, MHOXECTBO PAlMOHAIBHBIX YHUCEJI, T€OMETpUUYECKas HHTEpIpeTanus
HaTypaJbHbIX, IEJIbIX, PAIIMOHAJBLHBIX;
® TIOHMMATh U OOBSICHAITH CMBICI TO3UIIMOHHOM 3aMKiCH HATypaIbHOTO YHCTIA;
® BBINOJIHATH BBIYUCICHUS, B TOM YHCJIE C HCIOJb30BAHUEM NPUEMOB PpaAIIMOHATBHBIX
BBIYMCIICHHH, 00OCHOBBIBATh aJITOPUTMBI BBITIOJHEHUS JICHCTBHIA;,
® UCII0JIB30BaTh MPU3HAKU JIEIMMOCTH Ha 2, 4, 8, 5, 3, 6,9, 10, 11, cymMbI ¥ Tpou3BEICHUS YHUCEI
MIPHU BBITIOJIHEHUU BBIYMCIICHUI U PEIICHUU 3a]1a4, 000CHOBBIBATH NMPU3HAKHU JEIUMOCTH;
BBITIOJIHATH OKPYTJICHHE PAllMOHATBHBIX YHCEII C 33JITaHHOM TOUHOCTHIO;
YIIOPSIIOYMBATH YUCIIA, 3alTUCAHHBIC B BUJIE OOBIKHOBEHHBIX M IECATHYHBIX IPOOEH;
Haxoauth HOJ[ u HOK uncen u ncnonp30BaTh UX MpH pEIICHNUN 33/a4;
® OIEPHUPOBATH MOHATHEM MOAYJIb YHCIIA, TECOMETPUUYECKAsI HHTEPIIPETALI MOAYJISl YUCIIA.
B noBcenHeBHOM KU3HU U IPU U3YUYEHUU APYTUX IPEAMETOB:
® [IPUMEHATH IpaBUjia NPHUOJMIKEHHBIX BBIYUCICHUN TNpU PEIICHHM MPAKTHYCCKUX 3adad |
pElIeHUH 3a]a4 JPYTHX YUYEOHBIX MPEIMETOB;
® BBHINIOJIHATh CPAaBHEHUE PE3YyJbTATOB BBIUMCICHUN IMPU PEUICHUH MPAKTHUUECKHX 3a]ady, B TOM
YHUCJIe MPUOTKEHHBIX BRIUUCICHUH;
® COCTaBJISTh YHCJIOBBIE BBIPQKECHHUS W OIICHWBATh MX 3HAYCHHS TPH PEIICHUU MPAKTHUYECKUX
3a/1a4 U 3a]1a4 U3 IPYTUX yUYeOHBIX MPEAMETOB.
YpaBHeHuUs1 M1 HEpaBeHCTBA
® ONEPHUPOBATH MOHATUSIMHU: PABEHCTBO, YHCJIOBOE PAaBEHCTBO, ypaBHEHWE, KOPEHb YpaBHEHUS,
pelieHne ypaBHEHHsI, YUCIOBOE HEPABEHCTBO.
CTaTUCTHKA U TeOpHs BEPOSTHOCTE
® ONEPHUPOBATH TMOHATHUSIMH: CTOJOYATHIE M KPYTOBBIE TUArpaMMbl, TAaOJMIIBI JAHHBIX, CpeHEe
apu(pMeTHYECKOE,
® U3BIIEKaTh, THPOPMAIHUIO, MPEACTABICHHYIO B TA0IHIIAX, HA JUArpaMmax;
® COCTaBJIATh TaOIHIIBI, CTPOUTH JUArpaMMbl HA OCHOBE JIaHHBIX.
B noBcenHeBHOM KU3HU U IPU U3YUYEHUU JPYTUX MPEIMETOB:
® U3BIIEKATh, MHTEPIIPETHPOBATH U MPe0OPa30BBIBATh HHPOPMAIIUIO, TIPEICTABICHHYIO B TA0IUIIAX
W Ha JWarpaMmax, OTPa)alollyl0 CBONCTBA M XapaKTEPUCTUKH PEATHHBIX IPOIECCOB H
SIBJICHHUH.
TekcToBBIE 327291
® penraTh MPOCTHIE U CJIOKHBIE 33/1a4l Pa3HBIX THUIIOB, a TAKXKE 33J]a4H TIOBBIIIEHHON TPYIHOCTH;
WCIIONb30BaTh pa3Hble KpaTKHUE 3alliCU KaK MOJENM TEKCTOB CJOXKHBIX 3ajad sl MOCTPOEHUS
MMOMCKOBOM CXEMBI U PEIICHHS 33714,
® 3HaTh U MPHUMEHATH 00a crmocoba MOMCKa pemeHus 3amad (0T TpeOOBaHUS K YCIOBUIO U OT
yCIIOBUS K TPEOOBAHUIO);
® MOJICTHPOBATH PACCYKICHUS MPHU TIOUCKE PEIICHUS 3371a4 C TTIOMOIIBIO Tpad)-CXEMBI,
® BBIJCIISTH 3TAIbI PEIICHUS 3374l U COACPIKAHUE KAXK]IOTO dTarna;
® UHTEPHPETHUPOBATH BHIYMCIUTEIbHBIE PE3YIbTAThl B 33Jla4e, UCCIEA0BaTh MOJYUYEHHOE PELICHUE
3aj1a4u;



® aHAJIM3UPOBATh BCEBO3MOXKHBIC CHUTYAIlMM B3aUMHOIO pAcIOJIOKEHHUS JBYX OOBEKTOB U
M3MEHEHHE MX XapaKTEPUCTUK IPH COBMECTHOM JBHXKEHHH (CKOPOCTh, BPEMs, PACCTOSHUE)
IIPU pelleHUH 3a/la4 Ha JBH)KEHHUE JIByX OOBEKTOB KakK B OJHOM, TaK U B IPOTHUBOIOJIOKHBIX
HaNpaBJICHUSAX;
® JCcCIeNOBaTh BCEBO3MOXKHBIE CHTyallMd TIpU pEIICHHH 3aJad Ha JABIKEHHE II0 peKe,
paccMaTpuBaTh pa3Hble CUCTEMBbI OTCUETA;
® periaTh pa3HOOOpa3HbIE 33aUH «HA YaCTU,
e pemaTth U OOOCHOBBIBaTb CBOE pelIEHUE 3ajauy (BBLIENATh MaTEeMaTHUYECKyl0 OCHOBY) Ha
HAXOXKJCHUE YaCTH YKCIa M YHCIa M0 €ro YaCcTH Ha OCHOBE KOHKPETHOT'O CMBICIIA APOOH;
® 0CO3HaBaTh U OOBSACHATH UICHTUYHOCTD 33/1a4 PA3HBIX THIIOB, CBSI3bIBAIOIIUX TPHU BEIUYMHBI (HA
pa0boTy, Ha MOKYIKH, Ha JBUKEHHE); BBLACIATh 3TH BEJIUYMHBI U OTHOIIEHUS MEXAYy HHUMHU,
MPUMEHSTH UX MPH PELICHUH 3aJa4, KOHCTPYHPOBATh COOCTBEHHBIE 33/1a4H YKA3aHHBIX TUIIOB.
B noBceHEBHOM JKU3HU U ITPU U3YYEHHUH JPYTUX IPEIMETOB!
® BBIJCNATh IpPU pPELICHUM 3a/ad XapaKTepUCTUKU paccMaTpUBAacMOM B 3ajaye CUTYalluH,
OTIMYHBIE OT peajbHBIX (T€, OT KOTOPHIX aOCTParupoOBAIUCh), KOHCTPYHPOBATh HOBHIC
CUTYyallUU ¢ YYETOM 3TUX XapaKTEPUCTHK, B YACTHOCTH, IIPU PELICHUH 33a4 Ha KOHIEHTPAallUHy,
YYUTBIBATh TUIOTHOCTH BEILIECTBA;
® pemiath ¥ KOHCTPYHPOBATh 33J]a4i HA OCHOBE PACCMOTPEHUS PEANbHBIX CUTYalluid, B KOTOPHIX HE
TpeOyeTcsl TOUHBIN BEIYUCIUTEILHBIN PE3yIIbTaT;
e pemiaTth 33/1a4M Ha JIBIKEHHE IO PEKE, pacCMaTpHUBasi pa3Hble CUCTEMBI OTCYETA.
Harnsinnasi reomerpust
I'eomeTpuueckue Gpurypsi
® W3BJIEKATh, HHTEPIPETUPOBATH M MPEOOPA30BBIBATh HH(POPMAIIMIO O TEOMETPHUECKUX (DUTYpaX,
IIPEJCTABICHHYIO Ha YepTexkKax;
e 1300paXxaTh U3ydyaemble (PUIyphl OT PYKH U C TOMOLIbIO KOMITBIOTEPHBIX HHCTPYMEHTOB.
N3mepenus 1 BbIYUCIEHHUSA
® BBINOJHATh M3MEPEHHUE JUIMH, PACCTOSHUH, BEIWYHH YTJIOB, C MOMOIIBIO MHCTPYMEHTOB JUISI
M3MEpEeHUH JUIMH U YIJIOB;
® BBIUMCIATH  IUIOMIAAM  TNPSIMOYTOJBHUKOB,  KBagpaToB,  OOBEMBI  MPSMOYTOJBHBIX
napajuiesienune 108, Kyoos.
B noBceHeBHO KU3HU U TPU U3YUEHHUH JPYTUX IPEIMETOB:
® BBIYMCIIATH PACCTOSHHUS Ha MECTHOCTM B CTaHAAPTHBIX CHUTyalMsX, IUIOMIAJH YYacTKOB
PsIMOYTOJIbHON (hOPMBI, 00bEMBI KOMHAT;
® BBINOJHATH MMPOCTEHUIITIE TOCTPOSHHSI HA MECTHOCTH, HEOOXOIUMBIE B PEATBHOM KU3HH,
® OLIEHMBATh Pa3MEPhl PEANbHBIX 00BEKTOB OKPYKAIOILEro MUpa.
Hcropusi MaTeMaTHKHU
® XapaKTEepPH30BaTh BKJIA]] BBIIAIOIINXCS MATEMATHKOB B PAa3BUTHE MAaTEeMAaTHUKW M WHBIX HAYYHBIX
oOmnacTei.

BbinyckHUK HayuuTes B 7-9 kJaccax (s UCHOJIb30BaHUS B MOBCEIHEBHON JKU3HU M 00ECTIEUCHUS
BO3MOXXHOCTH YCIIEIIHOTO POAOIKEeHNs 00pa3oBaHus Ha 6a30BOM YPOBHE)
JIeMEeHThI TEOPUH MHOKECTB U MATEMATHYECKOMH JIOTHKH
e onepupoBaTh Ha 0a30BOM ypOBHE MOHATUSAMH: MHOXECTBO, JJIEMEHT MHOXXECTBa,
IMOAMHOXKECTBO, MPUHAAJICKHOCTD,
® 33/1aBaTh MHOXKECTBA ITEPEUUCICHIEM UX DJIEMEHTOB;
® HaXOIUTh NepeceueHne, 00beTMHEHNE, TIOAMHOKECTBO B TIPOCTEHIIINX CUTYAIUSX;
e onepupoBaTh Ha 0a30BOM ypPOBHE TIOHATHSIMH: OINpEJCIICHHE, AaKCHOMa, TeopeMma,
J0Ka3aTeIbCTBO;
® MIPUBOANTH MTPUMEPHI M KOHTPIIPUMEPHI IS IOATBEP)KHEHNS CBOMX BBICKa3bIBAHHH.
B noBceHEBHOM KU3HU U NIPU U3YUYEHUU JAPYTUX [IPEAMETOB:



® WCIIONB30BaTh rpaduueckoe MpeACTaBICHNE MHOMXECTB ISl ONMUCAHHS PEAIbHBIX MPOIECCOB U
SIBJICHUH, IPU PEIICHUH 337a4 JPYTUX YUYECOHBIX IPEIMETOB.
Yucaa
® ONEpHPOBATh Ha 0A30BOM YPOBHE MOHATUSIMH: HATYpaIbHOE YHCIIO0, 1IETI0C YHUCII0, OOBIKHOBEHHAS
Ipo0b, JecATUYHAs JApoOb, CMENIaHHAs JpOo0b, pPAlMOHAIBHOE YHUCIO, apUPMETHUCCKHMA
KBaJpaTHBI KOPEHB;
® HCIIOJIH30BaTh CBOKMCTBA YHCEN M MPABHJIA JCHCTBUN MPHU BHITIOJHEHUN BBIYMCIICHHH;
® ICMOJIb30BATh MPU3HAKKU JEIUMOCTU Ha 2, 5, 3, 9, 10 npu BBINOJHEHUHN BHIYMCICHUN U PEIICHUHN
HECJIOKHEIX 3a/1a4;
® BBINIOJIHATH OKPYIJICHHE PAllMOHAIBHBIX YHCEJl B COOTBETCTBUU C MTPaBUJIAMU;
® OIICHMBATH 3HAUCHHE KBAJPATHOTO KOPHS U3 MOJIOXKUTEIIBHOTO LIEJIOT0 YHUCIIa;
® pacro3HaBaTh pallMOHAIbHBIC U UPPALIMOHAJIBHBIC YHUCIIA;
® CpaBHHUBATh YHCIIA.
B noBcenHeBHOM KU3HU U IPU U3YUYEHUU JAPYTHUX MIPEAMETOB:
® OIICHUBATH PE3YJIbTAThl BHIYUCICHUH MPU PEIICHUU TPAKTUYECKUX 33]1a4;
® BBHITIOJIHATH CPABHEHUE YHUCEIT B PCAIbHBIX CUTYAIIMSIX;
® COCTaBJISITh YHUCJIOBBIC BBIPAXKEHHUS MPU PEIICHWU NPAKTHYECKUX 3a/ady W 3a7ad U3 JIPYTrux
y4eOHBIX MPEAMETOB.
ToxnecTBeHHbIE IPe0OpPa30BaHUA
® BBHITIOJIHATH HECIIOXKHBIC MPEeOOpa3oBaHUs Ui BBIUMCICHUS 3HAYEHUW YHCIIOBBIX BBIPAKECHHM,
COJIEp>KalllNX CTENEHH C HATypajJbHBIM IIOKa3aTeleM, CTENEHU C IENbIM OTPHUIATEeIbHBIM
MOKa3aTeyem;
® BBITIOJIHATH HECIIOKHBIE MPEOOPA30BaHUS 1IEJIBIX BBIPAKEHHUI: PACKPhIBATh CKOOKU, TPUBOIUTH
MOAOOHBIE ClIaraeMble;
WCIIONB30BaTh (OPMYJIbI COKPAIIEHHOTO YMHOXEHHUs (KBaJIpaT CyMMBI, KBaJpaT pa3HOCTH,
Pa3HOCTh KBAJPATOB) JUIsl YIIPOILIEHUS BBIYMCICHUIN 3HAYEHU BBIPAXKECHMUI;
® BBLIMOJHATH HECIOXKHBIE MpeoOpa3oBaHUs IPOOHO-TMHEHHBIX BBIPAXKEHHUH W BBIPAKEHUN C
KBaJPaTHBIMU KOPHSIMH.
B noBcenHeBHOM KHU3HU U PU U3YUYEHUU APYTUX MPEAMETOB:
® [IOHMMATh CMBICJI 3aIIMCH YHCIIa B CTAHJIAPTHOM BU/IE;
e ornepupoBaTh Ha 0a30BOM YPOBHE MOHITHEM «CTaHJAPTHAS 3alHUCh YHCIIA.
YpaBHeHuUs1 1 HEpaBeHCTBA
e OmnepupoBaTh Ha 0A30BOM YPOBHE IMOHATHUSIMHU: PAaBEHCTBO, YMCIOBOE PABEHCTBO, YpaBHEHUE,
KOpPEHb YypaBHEHMS, PEUICHUE YPABHEHMs, UMCIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIICHUE
HEPaBEHCTBA;
MPOBEPSITH CIIPABEIJIUBOCTD YUCIOBBIX PABEHCTB U HEPABEHCTB;
peniaTh JIMHEMHbIE HEPAaBEHCTBA U HECIIOKHbIE HEPABEHCTBA, CBOJISIIMECS K IMHEUHBIM;
pelaTh CUCTEMbI HECIIOKHBIX JIMHEHHBIX YpaBHEHUH, HEPABEHCTB;
MIPOBEPSTH, SIBISIETCS JIM JAHHOE YHCIIO PEIICHHEM ypaBHEHUs (HEpaBEHCTBA);
e pelaTh KBaJpaTHBIC YPaBHEHUS 110 POpMyJie KOpHEH KBaIpaTHOTO YpaBHEHUS;
¢ 1300paxkaTh PEIICHUs HEPABEHCTB U UX CUCTEM Ha YHCIIOBOU MPSMOA.
B moBcenHeBHOM KU3HU U IPU U3YUYEHUH JAPYTHUX MPEAMETOB:
® COCTaBJIATh W pellaTh JUHEHWHBIC YpaBHEHHUS TMPU PEIICHUH 3a7ad, BO3HHUKAIOIMUX B JPYTHX
y4eOHBIX TpeaMeTax.
DyHKIUH
® HAXOJWThH 3HAUCHUE (PYHKIIMHU I10 33]aHHOMY 3HAUEHUIO apTyMEHTa;
® HAXOJWTh 3HAUECHUE APTYMEHTA MO 33JaHHOMY 3HAYCHUIO (PYHKIIMU B HECIOXKHBIX CUTYAIHSIX;
® ONpENENsATh MOJOKEHUE TOYKH MO €€ KOOpJMHATaM, KOOPAMHATHI TOYKU MO €€ MOJOKEHHUIO Ha
KOOPJMHATHOM MIIOCKOCTH;



e M0 rpaduKy HAXOIUTh OOJACTH OINpPENENIeHUsl, MHOXECTBO 3HAUYCHUH, HYIM (QYHKLHUH,
MPOMEXYTKH 3HAKOIIOCTOSIHCTBA, NPOMEXKYTKHM BO3pacTaHHUA W yObIBaHUS, HauOOJbIIEe H
HauMEHblIee 3HaYeHUs! PYHKLNY;

® CTpOUThH rpadvK JUHEHHON (QYHKIIHNH;

® MpPOBEPATh, SBISAETCA JIM JAaHHBI Tpaduk rpadukoM 3aJaHHON (yHKUUM (IHMHEHHOM,
KBaJ[paTUYHOM, 00paTHON MPOMOPLHUOHATHHOCTH);

® OIpeaeNsaTh MPUOIIKEHHBIE 3HAUCHHSI KOOPAUHAT TOUKU IepeceueHust rpadukoB QyHKIUH;

e OonepupoBaTh Ha 0a30BOM YPOBHE IMOHATHUAMH: IOCIEAOBATEIBLHOCTh, apudMeTHUeCKas
Iporpeccusi, reoMeTpudecKast Iporpeccus;

e pemiath 3a7a4d Ha MPOrPECCUU, B KOTOPBIX OTBET MOXKET OBbITh IOJIyY€H HENOCPEICTBEHHBIM
noacy€ToM 6e3 mpuMeHeHus: OpMyI.

B noBceHeBHON KU3HU U IPU U3YyYEHUH APYTUX IPEAMETOB:

® 1ICIIOJIb30BaTh I'pa)UKU PealbHbIX IPOLIECCOB U 3aBUCHUMOCTEH Ui ONpPENENICHUs] UX CBOMCTB
(HanOonplIMe M HAUMEHbLINE 3HAYEHUs, NPOMEXYTKHM BO3pacTaHHUs U yObIBaHUsA, 00JIACTH
MOJIOKUTEIBHBIX U OTPULATEILHBIX 3HAYCHUH H T.IL.);

® JICIIOJIB30BaTh CBOICTBA JIMHEHHOW (YHKIMM M €€ TpapuK NpU PEHICHWH 3ahad U3 JPYTHX
yueOHBIX IPEAMETOB.

CTaTHCTHKA U TeOpPHUs BepPOSITHOCTEH
® MIMETh MPEJCTABICHUE O CTATUCTUYECKUX XapaKTEPUCTUKAX, BEPOATHOCTH CIyYaHOTO COOBITHS,
KOMOMHATOPHBIX 3ajjayax;
peaTh npocTeiie KOMOMHATOPHBIE 3a/1a4l METO/I0M IIPSIMOTO M OPraHU30BaHHOTO Iepedopa;
IIPEJCTABIATh JaHHbIC B BUJIE TaOIULL, JUarpaMm, rpauKoB;
YUTaTh MH(OPMAIHIO, IPEJCTABICHHYIO B BUJIE TAOJIHULIbl, AUArpaMMBbl, rpaduka;
OIpeJIeNIATh OCHOBHBIE CTATUCTUYECKUE XapaKTEPUCTUKU YHUCIOBBIX HAOOPOB;
OLIEHUBATh BEPOSTHOCTH COOBITHS B TIPOCTEHIIINX CITyJasX;
® IMETh IPEACTABICHUE O POJIM 3aKOHA OOJIBIINX YHCEN B MACCOBBIX SBIICHHSIX.
B noBceHeBHO KU3HU U IPU U3YUEHHUH JPYTUX IPEIMETOB:

® OLIEHMBATh KOJIMYECTBO BO3MOKHBIX BAPMAHTOB METOJIOM IIepedopa;

® METh MPEACTaBICHUE O POJIU MPAKTUUECKHU IOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITHIA;

® CpaBHMBAaTh OCHOBHBIC CTaTHCTHYECKHE XapaKTEPUCTHKH, MOJYUYEHHbIE B MPOILECCE PELICHHS
MIPUKIIQJIHON 3a/1a4, H3yUCHHUS PEATBHOTO SIBIICHUS,

® OIIEHMBATH BEPOSITHOCTH PEATHHBIX COOBITUH M SIBJICHUN B HECTIOKHBIX CUTYaIIHsX.
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® pemIaTh HECJIOXKHBIE CIOKETHBIE 3a/1a4X PAa3HBIX THIIOB HAa BCE apU(PMETHIECKHE ACHCTBUS;

® CTPOUTH MOJEIH YCIOBHS 3a/1a4H (B BHJIE TaOJHUIIBI, CXEMBI, pUCYHKA MIJIM YPABHEHUs ), B KOTOPOI
JIaHbI 3HAYCHMS JIBYX U3 TPEX B3aMMOCBSI3aHHBIX BEJIMUYUH, C II€JIbI0 MIOMCKA PEILIeHHs 3a/1auH;

® OCYIIECTBIATH CIOCOO MOMCKA PEIIeHUs 33Jaul, B KOTOPOM pacCykKJI€HHE CTPOUTCS OT YCIIOBHS
K TpeOOBaHUIO WK OT TPEOOBAHUS K YCIIOBHIO;

® COCTAaBIISITH IJIAH PEIICHHS 33]1a4H;

® BBIJCISTH dTAIbl PEHICHUS 3a/1a4H,

® MHTEPIPETUPOBATH BBHIUMCIUTEIBLHBIC PE3yJIbTAThl B 3a/1a4€, HCCIE0BAThH MMOIYYEHHOE PEIIeHHIEe
3aJ1auu;

® 3HATH PaA3INIHE CKOPOCTEH 0OBEKTa B CTOSTUEH BOJIE, IPOTHUB TEUCHUS U TIO TCUSHHUIO PEKH;

pemaTh 3a/1a4i Ha HaXO0XKJICHHE YaCcTH YUCIIa M YHCTIa IO €ro YacTH,
pemaTh 3a7add pa3HbIX THUIOB (Ha paboTy, HA TMOKYIKH, HA JTBW)KCHHUE), CBS3BIBAIOIIAX TpPH
BEJIMYMHBI, BBIIESATH 3TH BETMYMHBI M OTHOILIEHHS MEXy HUMU;

® HAXOJUTh NPOIEHT OT YMCJA, YUCIIO MO MPOIEHTY OT HEro, HaXOAMUTh MPOLEHTHOE CHIKEHUE
VI IPOLIEHTHOE TOBBIIICHUE BETUYHHBI;

® pelIaTh HECIOXKHbIE JIOTHUECKUE 3a/1a4d METOAO0M PacCyKICHH.

B noBceHeBHOI KU3HU U TPU U3YUEHHUH JPYTUX IPEIMETOB:



® BBIIBUraThb THUIIOTE€3bl O BO3MOXHBIX INPEACIbHBIX 3HAYEHMSIX HCKOMBIX B 3aJaue BEJINYUH
(menaTh MPUKUIIKY).
I'eomerpuueckue purypnbi
® OIIEepUPOBaTh Ha 6GA30BOM YPOBHE MOHATUSAMHU I€OMETPUUECKUX (PUTYP;
® U3BJIEKATh MHPOPMALIUIO O T€OMETPUYECKUX (Urypax, IPEACTaBICHHYIO Ha 4epTexkaX B SBHOM
BU/IE;
® TIPUMEHSTH JUIS PEIIeHUs 3a7ad reoMeTpruIecKue (akThl, €CIIM YCIOBHS UX MPUMEHEHHS 3a/1aHbI
B SIBHOU (hopme;
® peraTh 33/1a4M Ha HAXOXKAEHUE F€OMETPUYECKUX BEJMUMH 110 00pa3liaM WU aJrOpUTMaM.
B noBceaHeBHOM KU3HU U IIPU U3YyUEHUH IPYTUX IIPEIMETOB:
® JICIIOJIB30BaTh CBOWCTBA T€OMETPUUYECKUX (DUTYp JJIsl PEICHUsI TUIIOBBIX 33Ja4, BO3HUKAIOIINX B
CUTyalUsX MIOBCEIHEBHON KU3HU, 3a/1a4 IIPAKTUYECKOTO COACPKAHUS.
OTHoweHnst
e OINepupoBaTh Ha 0A30BOM YPOBHE MOHATHUSMHU: PABEHCTBO (pUTyp, paBHBIE (UIYPHI, pABEHCTBO
TPEYrOJbHUKOB, MapajlIeIbHOCTh MPSIMBIX, HEPIEHIUKYJISIPHOCTh NPSAMBIX, YIJIBI MEXIY
IIPSIMBIMU, TIEPIEHIUKYJISP, HAKJIOHHASL, TPOEKIIHS.
B noBceaHeBHOM KU3HU U [IPU U3YUYEHUH JIPYTUX IIPEIMETOB:
® JCIOJIb30BaTh OTHOILIEHUS AJIsl PELIEHUS MPOCTEUINX 3a/1a4, BOSHUKAIOIINUX B pealbHON KU3HU.
N3mepenus u BbIYMCICHUSA
® BBINOJHATh U3MEPEHUE JUIMH, PACCTOSIHUM, BEJIMYUH YIVIOB, C IIOMOIIBK) MHCTPYMEHTOB JUIS
U3MEpEHU JUTNH U yTJIOB;
® PUMEHATH (QOPMYJBI TEPUMETpa, IUIOMATd M 00BEMA, IUIOMIATM TMOBEPXHOCTH OTIEIBHBIX
MHOTOTPaHHUKOB IPU BBIUUCIICHUSX, KOTJa BCE JaHHBIE UMEIOTCS B YCIIOBUH;
e npuMeHsTh TeopeMy Iludaropa, 6a30Bble TPUTOHOMETPUYECKHE COOTHOLICHUS IS BHIYHUCIICHUS
JUIVH, PaCCTOSIHUH, TUIOIIA/1e B MPOCTEHIINX CIIydasX.
B noBceaHeBHOM KU3HU U IIPU U3YUYEHUH IPYTUX IIPEIMETOB:
® BBIUUCIISITh PACCTOSIHUS HA MECTHOCTHM B CTAaHAAPTHBIX CHUTyalUsX, IUIOIAAW B IPOCTEHIINX
CIIy4asix, IPUMEHATH (POPMYJIbl B IPOCTEUIINX CUTYALUAX B IOBCEJHEBHOM KU3HU.
I'eomeTpruyeckue nNoCcTpoeHus
e 1300pa)kaTb TUIIOBBIE IUIOCKHE (UTYpbl U (DUTYPHI B NMPOCTPAHCTBE OT PYKH M C MOMOIIBIO
UHCTPYMEHTOB.
B noBceaHeBHON KU3HU U IIPU U3YUEHUH IPYTUX IIPEIMETOB:
® BBINOJHATH MIPOCTEHIIINE MOCTPOCHHSI HA MECTHOCTH, HEOOXOAUMBIE B PEAIbHOM KU3HH.
I'eomeTrpnyeckne npeodpa3oBaHus
® CTPOUTH PUTYpY, CAMMETPUYHYIO JaHHOW (PUTYype OTHOCUTEIHLHO OCH U TOUKH.
B noBceaHeBHOM KU3HU U NIPU U3yUEHUH JIPYTUX MIPEIMETOB:
® pacro3HaBaTh ABM)KEHHE OOBEKTOB B OKPYKAIOIIEM MUDE;
® pacro3HaBaTh CUMMETPUYHBIE GUTYPBI B OKPYKAIOIIEM MUPE.
BekTopbl 1 KOOPAMHATHI HA IVIOCKOCTH
e OIepupoBaTh Ha 0A30BOM YPOBHE MOHATUSAMH BEKTOpP, CyMMa BEKTOPOB, MPOU3BEIEHHE BEKTOpa
Ha YHCII0,KOOPIUHATHI Ha MJIOCKOCTH;
® OMnpeAenaTh NPUOMMKEHHO KOOPAMHATHI TOYKM MO €€ H300paKEeHUI0 Ha KOOpIMHATHOM
IIJIOCKOCTH.
B noBceaHeBHOM KU3HU U NTPU U3yUYEHUH JIPYTHUX MPEIMETOB:
® JCIOJB30BaTh BEKTOPHI JJIsl pEUIeHHs TMPOCTEHIIMX 3aJad Ha ONpeesieHue CKOpPOCTH
OTHOCHUTEJILHOTO JIBUKEHUSI.
HcrTopusa MmaTteMaTuKu
® OIMCHIBaTh OT/EIbHBIE BBIJAIOLINECS PE3YJIbTAThl, MOJIYYEHHBIE B XOJ€ Pa3BUTHsI MaTEMaTHKU
KaK HayKH;
® 3HAaTh IPUMEPHl MATEMaTHYECKMX OTKPBITUM M HMX aBTOPOB, B CBSA3M C OTCUYECTBEHHOW H
BCEMHUPHOMN UCTOPHUEH;



® [IOHMMAaTh POJIb MaTEMAaTUKU B pa3Butuu Poccun.
MeToabl MAaTEMATHKH
e BHIOMpATh MOAXOMAAIIUN M3YyYEHHBIH METOJ IS PEIICHHH W3YYCHHBIX THUIIOB MaTEMaTHYECKHX
3a/1a4;
® [IPUBOAUTH MPUMEPHl MATEMATUYECKHUX 3aKOHOMEPHOCTEW B OKpY KaroLEH JAeMCTBUTEIBHOCTH U
MPOU3BEICHUSIX UCKYCCTBA.
BbINycKHUK MOJIYYUT BO3MOKHOCTH HAy4YMThCSl B 7-9 Kiaccax [uisi o0ecrieueHus: BOZMOXHOCTH
YCHEIIHOTO MPOJIOJDKEHUST 00pa30oBaHus Ha 0a30BOM U yIITyOJIEHHOM YPOBHSIX
DJIeMEeHTbI TEOPHUH MHOKECTB U MATEMATHYECKOM JIOTHKH
® ONEPUPOBATH MOHATHUSIMH: OIPEIEICHUE, TEOPEMa, AKCMOMAa, MHOYKECTBO, XapaKTEPUCTUKU
MHOJKECTBA, OJJIEMEHT MHOXKECTBA, IIyCTOE, KOHEYHOe ¥ OECKOHEYHOE MHOXKECTBO,
MMOAMHOKECTBO, TPUHAJIEKHOCTh, BKIIFOUEHHE, PABEHCTBO MHOKECTB;
1300pakaTh MHOXKECTBA U OTHOIIEHHE MHOKECTB C IIOMOILBIO KpyTroB Diinepa;
OTIpEeAEIATh MPUHAJUICKHOCTD AIEMEHTa MHOXKECTBY, O0BEAMHEHUIO U TIEPECEUCHUIO MHOXKECTB;
3a/1aBaTh MHOKECTBO C ITOMOILBIO IEPEUUCIICHUS 3JIEMEHTOB, CIIOBECHOI'O OIMCAHUS;
OTepUPOBATH MOHATHUAMHU: BBICKA3bIBAHHE, ICTUHHOCTD U JIOXKHOCTh BBICKA3bIBAHUS, OTPHUIIAHUE
BBICKA3bIBAaHUM, OIEpaluy HaJ BbICKA3bIBAHUSMU: M, WM, HE, YCIOBHBIC BbICKA3bIBAHUS
(MMIIMKaLun);
® CTPOUTH BBICKA3bIBAHUSI, OTPUIIAHUS BBICKAa3bIBAaHUH.
B noBcenHeBHOM XKU3HU U MIPU U3YyUEHUHU JPYTUX NIPEIMETOB:
® CTPOUTH LIETIOYKH YMO3AKIIFOUEHHUI Ha OCHOBE UCII0JIb30BaHUs MTPABUJII JIOTHKH;
® JCIOJB30BaTh MHOXECTBA, OMEpalli C MHOXECTBaMH, UX rpaduueckoe MpeacTaBiIeHUE s
OMHCaHUs PEAIbHBIX MPOIECCOB U SIBJICHUH.
Yucaa
® ONEPUPOBATH TMOHATHUSIMH: MHOKECTBO HATYpPAJIbHBIX YHCEN, MHOXXECTBO LIENbIX YHUCE,
MHOXECTBO PAIIMOHAIILHBIX YHCEN, UPPALMOHATIFHOE YHCIIO, KBaIPATHBIN KOPEHb, MHOKECTBO
NEUCTBUTENBHBIX  YHCEN, TEeOMETpPUYEcKass  MHTEpIpeTaluus  HaTypajbHbIX,  IEJbIX,
palMOHAIBHBIX, TEUCTBUTEIIHHBIX YHCEIT;
® [IOHUMATh U OOBSICHATH CMBICIT TTO3UIIMOHHOM 3alUCH HATYPAJIIBHOTO YUCIIA;
BBIIIOJIHATh BBIUMCIEHUSA, B TOM UYHCJIE C HCIOJIb30BaHHMEM MNPUEMOB palMOHAIBHBIX
BBIYHCIICHHI;
BBITIOJIHSTH OKPYTJICHHE PAIlMOHATBHBIX YHCEII C 33JITaHHON TOUHOCTHIO;
CpPaBHUBATH pAllMOHAIBHBIC U UPPALIMOHAIILHBIE YHUCTIA;
MPEACTABIIATH PAIIMOHATIEHOE YHCIIO B BUJIE ACCATUIHOU TPOOH
YIOPSIIOYMBATH YUCIIA, 3aMIMCAaHHBIE B BUIC OOBIKHOBEHHOM U IECITHYHON APOOH;
e naxoauth HOJl u HOK umcen u ucnosib30BaTh WX MpU PEUICHUH 3a7a4.
B moBcenHeBHOM KU3HU U IPU U3YUYEHUH JAPYTHX MPEAMETOB:
® [IPUMEHATH TMpaBUiia TPHOIMIKEHHBIX BBIYUCICHUN TNpPU PEIICHHH MPAKTHYECKUX 3a7ad u
pElIeHnH 3a]a4 JPYTHX YUYEOHBIX MPEIMETOB;
® BBLINOJIHATh CPAaBHEHUE PE3YyJbTATOB BBIUMCICHUN MPU PEUICHUH MPAKTHUUECKUX 3a7ady, B TOM
YHUCJIe MPUOTMKEHHBIX BRIUUCICHUH;
® COCTaBJISTh M OLICHUBATh YMCIIOBBIC BHIPAKCHUS TIPH PEIICHUHM MPAKTUYECKUX 3a7ad U 3a/1a4 U3
JIPYTUX YY4EOHBIX MTPEIMETOB;
® 3anKChIBaTh U OKPYTJISATh YHUCIOBBIE 3HAUYEHMS PEATbHBIX BEIMYMH C MCIOJb30BAaHUEM Pa3HBIX
CUCTEM U3MEPEHUS.
ToxnecTBeHHBIC TPe0OpPa30BaHUA
® ONEpPUPOBATH TMOHATUAMM CTENEHM C HATypallbHBIM IIOKa3aTelieM, CTENEHU C IIeJIbIM
OTPULIATENIBHBIM MIOKa3aTeeM;
® BBHIMOJHATH MPEOOPa3OBaHMsI LEJIBbIX BBIPAKEHUH: JAEWCTBUA C OJHOWIEHAMHU (CIOXKEHHE,
BBIYMTaHUE, YMHOXKEHHUE), IEUCTBUSI C MHOTOWICHAMH (CJI0KEHUE, BHIYUTAHUE, YMHOKEHUE);



® BBINOJHATH PA3JIOKEHHE MHOTOWIEHOB Ha MHOXXUTEIM OJHUM U3 CHOCOOOB: BBIHECEHHE 32
CKOOKY, IpyNIHPOBKA, UCIIOJIb30BaHNE (DOPMYJT COKPAILICHHOTO YMHOXCHHUS;
® BBIIEIATH KBAJPaT CYMMbI M PA3HOCTH OJHOYIECHOB;
pacKiIapIBaTh HA MHOKUTENIN KBAJAPATHBIA TPEXUJIIEH;
® BBINOJHATH MPEOOpPA30BaHUs BBIPAKEHUH, COJEPKAIUX CTETIEHU C LEIBIMH OTPUIATEIbHBIMU
IIOKA3aTeJsIMU, IIEPEXOJUTh OT 3aIIMCH B BUJIE CTEIIEHU C LIEJIBIM OTPULIATENIBHBIM [T0KA3aTeIeM
K 3aM¥cH B BUJIE APOOH;
® BBINONHATH MpeoOpa3oBaHUsl IPOOHO-pAIIMOHATBHBIX BBIPAKEHUI: COKpalleHue apodeH,
IpUBEJCHUE alnredpandeckux Jpobell K oOlieMy 3HaMEHATelNo, CIOXKEHHE, YMHOXEHHE,
JeneHne anredpandeckux ApoOeil, Bo3BeneHHe anredpandeckoil ApoOu B HATypalbHYIO U
LETYI0 OTPULIATENBHYIO CTEIICHbD;
® BBIOJHATH IPEOOPA30BAHUS BBIPAKEHUH, CoepkKalUX KBaJpaTHbIE KOPHH;
® BBLICJIATH KBaJApaT CyMMBbI MM Pa3HOCTU JIByWJIE€HA B BBIPA)KCHHUAX, COIEPIKALIUX KBAaJPATHBIC
KODHY;
® BBINOJHATH IPE0OPA30BaHUs BEIPAXKEHUH, ColepKaIUX MOTYJIb.
B noBceaHeBHOM KU3HU U [IPU U3YUYEHUH JIPYTUX IIPEIMETOB:
® BBINIOJHATH MPEOOPA30OBAHMUS U ICHCTBUS C YNCIIAMU, 3aIIMCAaHHBIMH B CTAaHJAPTHOM BUJIC;
® BBINOJHATH peoOpa3zoBaHus alreOpanuecKkux BIpaXKEHUN MIPU PEIICHNUH 3a1a4 JPYruX y4eOHBIX
IIPEIMETOB.
YpaBHeHus1 U HepaBeHCTBA
® OIIEpUPOBATH MOHATUSAMH: YpaBHEHUE, HEPABEHCTBO, KOPEHb YPAaBHEHUS, PEIICHNE HEPABEHCTBA,
pPaBHOCWIIbHBIE ypaBHEHHUs, OOJIaCTb ONpEeAETeHUs YypaBHEHHUs (HEPaBEHCTBA, CUCTEMBbI
YpaBHEHUH UM HEPABEHCTB);
e peliaTh JIMHEHbIE YpaBHEHUS M ypPaBHEHHS, CBOJMMBIE K JIMHEWHBIM C IIOMOIIbIO
TOKJECTBEHHBIX MTPe0Opa3oBaHui;
e pellaTh KBAJpaTHbIE YpPaBHEHHS W YPABHEHUS, CBOJUMBIE K KBaJpPaTHbIM C IIOMOILBIO
TOKJECTBEHHBIX MTPe0Opa3oBaHui;
pemaTb JpoOHO-TMHEWHbIE YPaBHEHUS;

5 JF (x) —a
L] pemaTb HpOCTeI/II_HI/Ie I/IppaHI/IOHaJ'ILHBIe ypaBHeHI/IH BHUIa y ,

e pelarh ypaBHEHUs BHIA x"=a ;
® pelaTh ypaBHEHHs CIOCOOOM pa3jloKEeHUsI HA MHOKHUTEU U 3aMEHbI IIEpEMEHHOI;
® JCIOJB30BaTh METOJ MHTEPBAJIOB JJIsl PELLIEHUS 1IENIbIX U APOOHO-PAlMOHATILHBIX HEPABEHCTB;
® peliath JMHEWHbIE YPABHEHUS U HEPABEHCTBA C ITapaMeTPaMu;
® pelaTh HECTIOKHBIE KBaIpaTHbIE YPAaBHEHUS C TAPaMETPOM;
® pelraTh HECIOKHBIE CHUCTEMBI JIMHEHHBIX ypaBHEHUH C TTapaMeTpaMu;
® pEIIaTh HECJIOKHBIE YPABHEHUS B LIETBIX YUCIIAX.
B moBcenHeBHOM KU3HU U IPU U3YUYEHUH JAPYTHX MPEAMETOB:
® COCTaBJIATh W pemniaTh JUHEHHBIE W KBaJpaTHBIC YPaBHEHUsI, YPAaBHCHHS, K HUM CBOJISIIHECS,
CUCTeMBbl JIMHEWHBIX YpaBHEHHI, HEPAaBEHCTB IMpPH pEIICHWH 3a]ad JAPYTUX YIeOHBIX
MIPEIMETOB;
® BBITIOJIHATH OIICHKY MPaBIOTOM00MS PE3ylbTaTOB, MOJYyYaeMbIX TPH PEIICHUH JIMHEHWHBIX W
KBaJPATHBIX YPAaBHEHUN M CHUCTEM JIMHEHMHBIX YpaBHEHUU U HEPABEHCTB INPU PELICHUU 3a]1a4
JIPYTUX YYEOHBIX TPEIMETOB;
e BpIOMpaTh COOTBETCTBYIOIIME YpaBHEHHS, HEPAaBEHCTBA WM HMX CHUCTEMbI JJISI COCTaBJICHUS
MaTeMaTUYeCKOW MOJIENH 3aJaHHOM peaibHOM CUTyalluH WU MPUKJIAJHON 3a/1a4u;
® yMETh MHTEPHPETUPOBATH MOJIYYEHHBIA MPHU PELICHUU yYpaBHEHUS, HEPABEHCTBA WJIM CHUCTEMBI
pe3yJIbTaT B KOHTEKCTE 33JJaHHON pealbHOM CUTYAIIMU UM MPUKIIAIHON 3a0a4H.
DYyHKIUH



® OIEPUPOBATH TMOHATUAMH: (PYHKIMOHAIbHAS 3aBUCUMOCTh, (YHKIMSA, TpaduK (QyHKIUH,
crocoObl 3amaHus (YHKIUH, apryMEHT W 3HaueHue (QyHKOuH, OO0JACTh OIpeNeicHHs |
MHOXECTBO 3Ha4eHUH (DyHKUMHM, HyIM (QYHKIUH, @POMEKYTKM 3HAKOIOCTOSHCTBA,
MOHOTOHHOCTh (DYHKITUH, YETHOCTH/HEUETHOCTH (PYHKIIUH,

® CTpoUTh TpadUKU JHUHEHHOHN, KBaapaTU4YHOW (YHKIMHA, OOpaTHON MPONMOPIHMOHATBEHOCTH,

k
y=—axt+—+ _
(yHKIMYM BUIA: x+o, y:\/;, y:§/§, y_|x|;
® Ha MpuUMepe KBaJpaTUYHON (YHKIINH, UCTIONB30BaTh Mpeodpa3zoBanus rpaduka pynkuuu y=f(x)

JUTSI TOCTPOCHUS TpadUKOB QyHKIIUHA ;
® COCTaBJIATh ypaBHEHHUS MPSMOM MO 3aJaHHBIM YCJOBHSIM: HPOXOJSIICH uyepe3 ABE TOYKHU C
3aJlaHHBIMH KOOPJMHATAMH, TPOXOJAIICH dYepe3 MaHHYI0 TOUYKY M IMapaJICIbHON JTaHHOM
MPSAMOI;
e ycclieoBaTh (PyHKIHUIO 10 e€ rpadukys;
® HAXOJWTh MHOXECTBO 3HAUCHUH, HYJIH, NPOMEKYTKH 3HAKOIIOCTOSHCTBA, MOHOTOHHOCTH
KBaIpaTUYHOMN (PYHKIIHH;
® OIEpPUPOBATH MOHATHAMHU: MOCIEAOBATEIBHOCTh, apu(PMeTUYECKas MPOrpeccus, reoMeTpruIecKast
MIPOTPECCHs;
® pemiath 33124 Ha apU(PMETHYECKYIO U TEOMETPUIECKYIO TPOTPECCHIO.
B noBceaHeBHOM KU3HU U NIPU U3yUYEHUH JIPYTHUX MPEIMETOB:
® WLTIOCTPUPOBATh C TMOMOIIBI0 TpaduKa peaJbHYH 3aBHCHUMOCTh WM MPOLECC M0 UX
XapaKTePUCTHKAM;
® WCIIOJB30BaTh CBOWCTBA W TpadUK KBAJAPATUYHON (DYHKIMM TpU pPEUICHWH 331a4 U3 JPYTUX
y4eOHBIX MPEAMETOB.
TekcToBBIE 321aUH
® pemaTh MPOCTHIC M CJIOKHBIC 33JIa4H Pa3HBIX THIIOB, a TAK)KE 33JIa4H IMOBBIIICHHOW TPYTHOCTH;
WCIIOJIb30BaTh pa3HbIC KpAaTKUE 3allMCU KaK MOJICH TEKCTOB CIIOKHBIX 3a1ad Ui IMOCTPOCHUS
MTOVICKOBOW CXEMBI M PEIICHUS 33]1aY,
pasnuyath MOJENbh TEKCTa M MOJENb PelIeHUs 3a7aud, KOHCTPYHpPOBATh K OJHOW MOJIENH PelIeHUs
HECJIOKHOW 3aJ]auyl pa3HbIe MOJICITH TEKCTa 3a/1a4H;
3HATh U MPUMEHATH 00a criocoba moucka pemieHus 3aaad (0T TpeOOBaHUS K YCIOBHIO U OT YCIOBHS K
TpeOOBaHUIO);
® MOJICITHPOBATH PACCYKIACHUS IMPHU TIOUCKE PEIICHUS 337a9 C TIOMOIIBIO Tpad)-CXEMBI,
® BBIJICIIATH TAMbl PEIICHHUS 3a]]a41 U COJIEp>KaHue KaxkI0To ITara;
e yMeTh BBIOMpATh ONTUMATBHBIA METOJA pEIISHUS 3aJadyd W OCO3HaBaTh BHIOOP METOJA,
paccMaTpuBaTh PA3IMYHBIC METOIbI, HAXOUTH Pa3HbIC PEIICHUS 33]]a9d, €CJIM BO3MOXKHO;
® AHAM3WPOBATH 3aTPYAHCHUS TP PEIICHUN 33]1aY;
® BBINOJIHATH Pa3IUIHbBIC MPeoOpa30oBaHU MPEITOKESHHOHN 3a1a9l, KOHCTPYHPOBATh HOBBIC 33/Ia4H
W3 JAaHHOM, B TOM YHCIIe OOpaTHEIE;
® UHTEPIPETUPOBATH BHIUUCIUTENBHBIC PE3YIbTATHl B 33J]a4€, UCCIEA0BATh MOTYyUYEHHOE PEIICHHE
3aJ1auu;
® AHAJM3MPOBATH BCEBO3MOXKHBIC CHTYyallMM B3aHMMHOTO pACIOJOKEHUS JIBYX OOBEKTOB U
W3MECHCHHUE HMX XapaKTePUCTHK IPH COBMECTHOM JBW)KCHHH (CKOPOCThH, BPEMS, PACCTOSHHE)
P pelIeHUH 3a7ad Ha JBUKEHHE JIBYX OOBEKTOB Kak B OJTHOM, TaK M B MPOTHUBOIOJIOKHBIX
HaIPaBJICHUSX;
® WCCIICJIOBaTh BCEBO3MOXHBIC CHTyalldd TIpU pEIICHWHM 3aJad Ha JBWKCHHE II0 pEKe,
paccMaTpuBaTh pa3HbIe CUCTEMBI OTCUETA;
pemiaTh pa3HoOOpa3HbIE 33/1a4U «HA YaCTH,
pemate ¥ OOOCHOBBIBATH CBOE pEIIEHUE 3a1ad (BBIACTATh MaTEMaTHYECKYI) OCHOBY) Ha
HaXO0X/ICHHUE YacTH YKCIIa M YUCIIA [0 €r0 YaCTH Ha OCHOBE KOHKPETHOI'O CMBICTIA IpO0H;



® OCO3HABaTh U OOBSICHITH HICHTUYHOCTh 3371a4 PA3HBIX THUIIOB, CBS3BIBAIOIINX TPU BEITUYHHBI (Ha
paboTy, Ha TOKYIKH, HA JBWKEHHE). BBIACIATH 3TH BEIMYUHBI M OTHOIIECHUS MEXIy HHMH,
MPUMEHSTh UX MPU PELUICHUH 3a/1a4, KOHCTPYUPOBAaTh COOCTBEHHBIE 33/1a4 YKa3aHHBIX TUIIOB;

® BJa/IeTh OCHOBHBIMHM METO/IaMHU PEILIEHUS 3a7a4 Ha CMECH, CIUIaBbl, KOHIIEHTPAIIHH;

e pelaTh 33Ja4d Ha MPOIEHTHI, B TOM YHCJE, CIOKHBIE MPOLEHTHl ¢ 0OOCHOBAaHUEM, HCIIONb3YSI

pa3HbIE CIIOCOOBI;

® pemiath JOTHMYECKUE 3a7aydl Pa3HBIMH CIOCOOaMH, B TOM YHCIE, C ABYMs OJOKaMU U C TpeMs

0JI0KaMU TaHHBIX C TIOMOIIbIO TaOJIHIL;

e pemaTh 33Ja4yd MO KOMOMHATOPUKE M TEOPUU BEPOSATHOCTEH HA OCHOBE MCIIOIb30BAHU

M3YyYEHHBIX METOJIOB M 0OOCHOBBIBAThH PELICHNUE;

® pelIaTh HECTIOXKHBIE 3a/1a4M [10 MAaTEMATUYECKON CTaTUCTHKE;

OBNIJIETh ~ OCHOBHBIMH  METOJaMH  PEUICHHS  CIOKETHBIX  3a1ad4:  apu(pMETHUUYECKHIA,
anreOpandeckuii, mepedbop BapuaHTOB, TEOMETPUUYECKHMA, TpapUeCKuil, MPUMEHSITh UX B HOBBIX
10 CPAaBHEHUIO C U3yUYEHHBIMU CUTYAIIUAX.

B noBceHeBHO KU3HU U TTPU U3YUEHHUH JPYTUX IPEIMETOB:

® BBIJCIATh NpPU pEIICHHH 33134 XapaKTePUCTUKH paccMaTpUBaeMOW B 3ajade CHUTYallHH,
OTJIUYHBIE OT pealbHBIX (T€, OT KOTOPBIX aOCTParMpOBAINCH), KOHCTPYUPOBAThH HOBBIC
CUTYaIlMH C YYETOM 3TUX XapaKTEPUCTHK, B YACTHOCTH, MPH PEIICHUH 3a/1a4 HAa KOHIICHTPAIIH,
YUUTHIBATh IJIOTHOCTH BEILIECTBA;

e pelaTh ¥ KOHCTPYHPOBATh 33/1a4U HA OCHOBE PACCMOTPEHUS PEalIbHbIX CUTYallUid, B KOTOPBIX HE
TpeOyeTcsl TOUHBI BEIYUCIUTEIBHBIN PE3yIIbTaT;

® pelIaTh 337a4d Ha JIBUYKEHHE 110 PEKE, pacCMaTPUBAasi pa3Hble CUCTEMbI OTCYETA.

CraTucTuKa U Teopusi BepOSATHOCTE

® ONEpPUPOBATH TMOHATUSAMHU: CTOJOYAThIE M KPYTrOBBIE TUArpaMMbl, TaOMUIbI JaHHBIX, CpelHEe
apudmerrnueckoe, MearaHa, HauOOoJIbIlIee U HAMMEHbIIee 3HaU€HUs BBIOOPKH, pa3Max BbIOOPKH,
JMCTIepCUsl M CTaHAapTHOE OTKJIOHEHUE, CTy4YaiHasi U3MEHYHBOCTH;

e U3BIEKaTh HH(GOPMAIIUIO, IPEJCTABICHHYIO B TabIUIaX, Ha IUarpaMmmax, rpadukax;

® COCTaBJIATH TaOJIHIIBI, CTPOUTH JUATPAMMBbI U TpaMKHU Ha OCHOBE IaHHBIX;

® OIEPUPOBATH TOHATHAMHU: (HAKTOPHAT YHUCIA, IEPECTAHOBKH W COYETAHHS, TPEYTOJIbHHUK
ITackans;

® IIPUMEHATH MPABUIIO MPOU3BEICHUS MPHU PEIICHIUH KOMOMHATOPHBIX 3a/1a4;

® OMEpPUPOBATH MOHATUSAMU: CIYYalHBIA OIBIT, CIy4YalHBI BBIOOp, MCTBITAaHUE, SJIEMEHTApHOE
ciry4yaitHoe coObITHE (MCXO]T), KIIACCUYECKOEe OTNPEIEICHHE BEPOSTHOCTH CIyYaifHOTO COOBITHS,
oTiepaIy HaJl CITy4alHbIMH COOBITUSIMU;

® MpeACTaBIATh HHPOPMALIMIO C TOMOIIBIO KPyroB Difepa;

pelaTh 3aJa4d Ha BBIYMCICHHE BEPOSITHOCTU C MOJICYETOM KOJIMYECTBA BAPUAHTOB C MOMOIIBIO
KOMOWHATOPHKHU.

B noBceHeBHOM KU3HU U TPU U3YUEHHUH JPYTUX IPEIMETOB:

® H3BJEKAaTh, MHTEPIPETUPOBATH U INPeoOpa3oBbIBaTh MH(OPMAIMIO, MPEJCTABICHHYIO B
Tabiuax, Ha AMarpaMMax, rpadukax, OTpakarollyl0 CBOWMCTBA U XapaKTEPUCTUKU peabHbBIX
MIPOLIECCOB U SIBJICHUI;

® OMNpeAeNATh CTATUCTUYECKUE XaPAKTEPUCTUKU BHIOOPOK O TabIuIaM, quarpammam, rpadukam,
BBINOJIHATH CPAaBHEHHE B 3aBUCUMOCTH OT IIEJIU PEIICHUS 3a/1a4H;

® OLIEHMBATh BEPOSITHOCTH PEAJbHBIX COOBITUI U SBICHUH.

I'eomeTrpuuyeckue Gpurypsl

® OIEPUPOBATH MOHITHIMHU T€OMETPUIECKUX DUTYD;

® W3BJIEKATh, HHTEPIPETUPOBATH M MPEOOPA30BBIBATh HH(POPMAIMIO O TEOMETPHUECKUX (DUTYpaX,
MPEJCTABICHHYIO HA YepTexkKax;

® MIPUMEHATH TeoMeTpuyeckre (aKThl AT pelIeHHs 3ajad, B TOM YHCIE, MPeanojararmimx
HECKOJIBKO LIaroB peuIeHMs;

e (GopMyIHpOBaTh B MPOCTEHIINX CIIy4asiX CBOMCTBA U MPU3HAKU (QUTYD;



® JI0Ka3bIBaTh FEOMETPUUECKUE YTBEPKICHUS;
e BJaJeTh  CTaHAapTHOW  kimaccudukamme  miockux  guryp  (TpEeyroJbHHUKOB |
YETBIPEXYTOJIbHUKOB).
B noBceHeBHOM KWU3HU U IPU U3YUYEHUU APYTUX IPEAMETOB:
® JCIOJB30BaTh CBOMCTBA FEOMETPUUECKUX (PUTYp JUIs pelIeHus 3a7ad MPaKTUYECKOro Xapakrepa
U 3a7a4 U3 CMEXHBIX JIUCLHUIUIMH.
OTHomeHust
® ONEpPUPOBATH MOHATHSIMH: PAaBEHCTBO (UTYp, paBHble (GUIYPbl, PABEHCTBO TPEYrOJIbHHUKOB,
[IapaJUIEIbHOCTh  MPSIMBIX, [EPHEHIUKYISIPHOCTb MPSAMBIX, YIJBl MEXAY IPSMBIMH,
MePIEHIUKYISAP, HAKIOHHAs, MPOEKIHs, Mmomodoue ¢uryp, momaoOHbIe (UTYpBI, MOJO0OHBIE
TPEYTrOJIbHUKU;
® IpUMEHATH TeopeMy Paseca U TEOpEMY O IIPOIIOPLMOHANBHBIX OTPE3Kax IIPH PELICHUN 3a/ay;
® XapaKTepHU30BaTh B3aUMHOE PACIIONIOKEHHUE MTPIMOU U OKPYKHOCTH, JIBYX OKPYKHOCTEH.
B noBcenHeBHOM KU3HU U IPU U3YUYEHUHU JPYTUX IPEIMETOB:
® LCII0JIb30BaTh OTHOILLICHHUS JIJISl PELICHUS 3a1a4, BOSHUKAIOIIKUX B PEAIbHON KU3HU.
HN3mepeHusi M BBIYMCICHUS
® ONEpPUPOBATH MPEACTABICHUSAMH O AJUHE, IUIOMAnu, o0bEMe Kak BeluunHaMu. [IpuMeHsThH
teopemy Iludaropa, Gopmynsl miomanu, o0béMa HpU PENICHWHM MHOTOIIATOBBIX 3a/ad, B
KOTOpBIX HE BCE JAaHHBIC MPEACTABICHBI SIBHO, a TPeOYIOT BBIYMCICHHI, OMepupoBaTh Oojee
[IUPOKUM KOJIMYECTBOM (HOpPMYJ JJIMHBI, IUIOMAAH, O00BEMA, BBIYHCIATH XapAKTEPUCTHKH
KOMOMHaIMii Quryp (OKpy>XHOCTEd W MHOTOYTOJBbHUKOB) BBIUUCISTH PACCTOSHUS MEXKITY
¢burypamu, nNpuMeEHsATh TPUTOHOMETPHUECKUE (HOPMYIIBI AJIsi BBIYMCICHHUN B O0Jiee CIOXKHBIX
ClIyyasix, IPOBOAUTH BBIUUCICHUS HA OCHOBE PABHOBEIMKOCTH Y PABHOCOCTaBIECHHOCTH;
® IPOBOJUTH MTPOCTHIEC BHIYUCIICHHS HA 00BEMHBIX Telax;
e (GhopMyIHpOBATh 33/1a4M HA BHIYUCIICHHUE JUIHH, TUIOIa/Iel U 00bEMOB U peliaTh UX.
B noBceaHeBHOM KU3HU U NIPU U3yUEHUH JIPYTUX MIPEIMETOB:
® IPOBOJUTH BBIUMCIIEHHS HA MECTHOCTH;
® IPUMEHATH (HOPMYJBI NPU BBIUMCICHUSIX B CMEXKHBIX yUEOHBIX NpEAMETax, B OKpY’Karollei
JNENCTBUTEIBHOCTH.
I'eomeTpuueckne nocTpoeHus
e 1300paxaTh reOMeTpHUUecKue (GUryprl 10 TEKCTOBOMY U CUMBOJIBHOMY OIMCAHUIO;
® CBOOOJIHO OIEPUPOBAThH YEPTEKHBIMA HHCTPYMEHTAMHU B HECTIOKHBIX CIIydasix,
® BBINOJIHATH IOCTPOEHUS TPEYTOJIBHUKOB, IPUMEHATH OTAEIbHBIE METO/IbI IIOCTPOEHUN LIUPKYJIEM
Y JJMHENKON ¥ IPOBOJUTH IPOCTEUILINE UCCIIETOBAHNS YNCIIA PEILICHNN;
e y300pakaTh THUIIOBBIE IUIOCKUE (UTYphl U OOBEMHBIE Tela C TIOMOIIBIO MPOCTEHIIMX
KOMITBIOTEPHBIX HHCTPYMEHTOB.
B noBceaHeBHOM KU3HU U NIPU U3yUYEHUH JIPYTHX MPEIMETOB:
® BBINOJIHATH POCTEUIINE TOCTPOSHHS] HA MECTHOCTH, HEOOXOAUMBIE B peabHON KU3HU;
® OIICHUBATh pa3Mepbl peajbHbIX 00BEKTOB OKPY KAIOILIET0 MHUPA.
IIpeoOpa3oBanus
® OIIEpPUPOBATH MOHATHEM JABIKEHHS U IPeoOpa30BaHus MOA00US, BIaAETh MPUEMAMH TOCTPOEHUS
Gburyp c MCIoJIb30BaHHEM JABM)XEHHUU W MpeoOpa3oBaHUM MOJ00Us, MPUMEHSTH MOJyYEHHbBIE
3HAHUA U OMBIT MIOCTPOEHUM B CMEXHBIX NMPEAMETAX U B PEAIbHBIX CUTyalUsIX OKPYXKAIOLIETOo
MUDA;
® CcTpouTh (UTypy, MOJOOHYIO JAHHOW, MOJIb30BATHCS CBOMCTBAMU TOMOOMS NJisi 0OOCHOBAHUS
CBOMCTB (puryp;
® IPUMEHATH CBOMCTBA JIBHKEHUI JIJIsl POBEACHUS MPOCTEHIINX 000CHOBAaHUI CBOWCTB (UTYP.
B noBceaHeBHOM KU3HU U TPU U3YUYEHUH IPYTHX IPEIMETOB:
® TIPUMEHSTH CBOWCTBA IBMKCHUIN M MIPUMEHSATH 1101001e ISl TOCTPOSHUM U BBIYMCICHUH.
BekTopbl M KOOPAMHATHI HA MJIOCKOCTH



® OIEPUPOBATH MOHATHIMH BEKTOP, CyMMa, pa3HOCTh BEKTOPOB, MPOU3BECHIE BEKTOPA HA YUCIIO,
yroJI MEXIy BEKTOpaMHU, CKaJspHOE MPOU3BEICHUE BEKTOPOB, KOOPAMHATHI HA IIJIOCKOCTH,
KOOpJIUHATHI BEKTOPA;

® BBHINOJHATH JEWUCTBUSA HAJ BEKTOpaMu (CIIOKEHHE, BBIUMTAHUE, YMHOXXEHHE Ha YHCIO),
BBIYHCIIATh CKASIPHOE MPOU3BEACHUE, OMPENCNATh B MPOCTEHINMX CIIy4asx YO MEKITY
BEKTOPAMHM, BBIMOJHATH Pa3NIOKEHHUE BEKTOpA Ha COCTABJISAIONINE, MPUMEHATH IOTyYCHHBIE
3HaHUA B (PU3UKE, TOJB30BATHCSA (HOPMYIJION BBIYUCIICHUS PACCTOSHUS MEXIYy TOYKAMHU IIO
M3BECTHBIM KOOPAMHATAM, UCIIOJIb30BaTh YpaBHEHUsI (PUTYp AJIs pelieHus 3a1a4;

® IPUMEHATH BEKTOPBI U KOOPAUHATHI JIJIs1 PELICHUS] TEOMETPUUYECKUX 3aJ1a4 Ha BHIYKMCIICHUE JJIUH,
yTJIOB.

B noBceaHeBHOM KU3HU U MIPU U3yUYEHUH JIPYTUX MPEIMETOB:

® JCIOJB30BaTh MOHSATHS BEKTOPOB M KOOPAMHAT JJIsl pelIeHUs 3anad no ¢usuke, reorpaduu u

JIPYTUM Y9€OHBIM MTPEIMETaM.
Hcropuss MaTeMaTUKH

® XapaKTepH30BaTh BKJIAJl BBIIAIOLINXCS MATEMAaTHKOB B Pa3BUTHE MAaTEeMAaTUKU M MHBIX HAyYHBIX
obJacrei;

® TIOHMMATh POJIh MATEMATUKH B pa3BuTuu Poccuu.

MeToanl MaTEMATHKH

® JCIOJB3YS U3yUYEeHHBIE METO/IbI, TPOBOAUTH I0KA3aTEIbCTBO, BHIIIOJIHATH OMPOBEPKEHUE;

e BHIOMpaTh M3yYEHHBIC METOJIBI U UX KOMOWHAIIMH JUTSI PEIICHUS MAaTEMaTHYCCKHUX 3a71a4;

® WCIIOJB30BaTh MAaTEMAaTUYCCKUE 3HAHUS IS ONMUCAHUS 3aKOHOMEPHOCTEH B OKpY’Karomiei
JNEHCTBUTENBFHOCTU U MPOU3BEICHUSIX UCKYCCTBA;

® IPUMEHATH MPOCTEHIINE MPOrPAaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAIMOHHBIE CUCTEMBbI
MIPY PEIICHUN MAaTeMAaTHYSCKUX 3a/1a4.

BbINyCKHUK MOJYYMT BO3MOKHOCTH HAYYHThbCS B 7-9 Kijaccax Ui YCHEIIHOTO MPOJOJBKEHUS
oOpa3oBaHUs Ha yriyOJIEHHOM YPOBHE
DJieMeHThI TEOPUH MHOKECTB M MATEeMaTHYEeCKOI JIOTMKH

e CBOOOJHO ONEPUPOBATH TOHATHUSMU: MHOMXECTBO, XapaKTEPUCTUKU MHOXKECTBA, DIEMEHT
MHOJKECTBA, ITyCTOE, KOHEYHOE U OECKOHEYHOE MHOKECTBO, IMOJAMHOXKECTBO, MPUHAIIICIKHOCTH,
BKJIFOUEHHUE, PABEHCTBO MHOXKECTB, CITIOCOOBI 3a]JaHUE MHOXKECTBA,

® 3a7aBaTh MHOXKECTBA PA3HBIMU CIIOCO0aMU;

® TIPOBEPSTH BBHIOJIHEHNE XaPAKTEPUCTUYECKOTO CBOMCTBA MHOYKECTBA;

e CBOOOJHO OIEPHPOBATh MOHATUSMU: BBICKA3bIBaHHE, UCTUHHOCTh M JIOKHOCTH BBICKA3bIBAHUS,
CIIO)KHBIE M TPOCTHIE BBICKA3bIBAHWS, OTPHUIIAHME BBICKA3BIBAHUMN; MCTUHHOCTh U JIOXKHOCTH
YTBEP)KICHUS W €r0 OTPHUIAHUS, OINEpalUyd HaJ BBICKA3BIBAHUSMHU. W, WJIU, HE;YCIOBHBIC
BBICKA3bIBaHUS (MMILTUKALINN);

® CTPOUTH BBICKA3bIBAHUS C UCTIOJIH30BAHUEM 3aKOHOB alreOphl BRICKA3bIBAHUH.

B moBceiHEBHOM KHU3HU U ITPU H3yUECHUH JIPYTHX MTPEIMETOB:

® CTPOUTH PACCYXKICHHS Ha OCHOBE UCIIOJIb30BaHUS TIPABHII JIOTHKH;

® WCIIOJB30BaTh MHOXECTBA, OINEpaIli C MHOXECTBAMH, WX TpadUyecKoe MPeJICTaBICHHUE IS
OIHMCAHUs PEATbHBIX MPOIIECCOB U SBJICHUIA, IPU PEIICHUH 33a]a4 JPYTHX YYEOHBIX MTPEIMETOB.

Yucaa

e CBOOOJHO ONEPHPOBATh MOHITHSIMH: HATypaJbHOE YHCIIO, MHOXKECTBO HATypaJIbHBIX YHCEI,
1[€J10€ YHCII0, MHOKECTBO IIEJIBIX YHCell, OOBIKHOBEHHASI P00k, NeCATUYHAS IPOOh, CMEIIaHHOE
9HCII0, PAallMOHAIBHOE YHCIIO0, MHOXECTBO PAllMOHAIBHBIX YHCEN, HPPaIMOHATBHOE YHCIIO,
KOpPeHb CTENEeHH 1N, JCUCTBUTENHHOE UHCIO, MHOXECTBO JEHCTBUTENBHBIX YHCEN,
reOMETpHUYECKas WHTEPIPETANHs HATypadbHBIX, IEIBIX, PAIlHOHATBHBIX, JECHCTBUTEIBHBIX
qHCel;

® TIOHMMATh U OOBSCHATH PA3HUILy MEXKIY MO3UIMOHHOW M HEMO3WUIIMOHHON CHCTEMaMU 3aIluch
qHCell;

® TIEPEBOAUTH YUCIIA U3 OJHOMN CHCTEMBI 3alMCH (CUCTEMbI CUHCIICHHUS) B APYTYIO;



® JJOKa3blBaTh W MCHOJB30BaTh MPU3HAKU AenuMocTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymmsl u
IIPOU3BEICHUS YUCEI IIPU BBIITOJIHEHUY BBIUMCICHUN U PELICHNUH 3a/1a4;
® BBIIOJIHATH OKPYIVICHHE PAllMOHAIBHBIX U UPPALMOHAIIBHBIX YUCEIN € 3aJaHHOU TOYHOCTHIO;
® CpaBHMBATh JICHCTBUTENIbHBIE YUCIIA Pa3HBIMU CIIOCOOAMU;
® YIOpSAOYMBATH YHMCIA, 3alMCAHHBIE B BHJE OOBIKHOBEHHOM W AECATHYHOW ApoOH, YHCIa,
3allCaHHbIe C HCIOJIb30BAaHUEM apU(PMETUYECKOI0 KBAJAPAaTHOIO KOPHS, KOpPHEH CTEeNeHU
ooublIe 2;
e gaxoautb HOJl n HOK uncen pazupiMu crioco6amMu U HCIONB30BaTh UX MIPU PELICHUH 33/1a4;
® BBINOJIHATH BHIYMCICHUS U IPE0Opa30BaHuUsl BbIPAXKEHUMN, COAEpKAILNX JEHCTBUTENIbHbIE YUCIIA,
B TOM YHMCJIE KOPHH HAaTypaJIbHbIX CTEIEHEH.
B noBceaHeBHOM KU3HU U IIPU U3YUEHUH JIPYTUX IIPEIMETOB!
® BBINIOJNHATH U OOBSICHATH PE3yNbTaThl CPAaBHEHHS pPE3YJIbTATOB BBHIYUCICHUH TPH PEIICHUH
MPAKTUYECKHX 3a/1a4, B TOM YMCIIEe MPUOIMKEHHBIX BBIYMCICHUN, UCIIONB3Ys Pa3HbIE CIIOCOOBI
CpaBHEHMI;
® 3alMChIBaTh, CPABHUBATh, OKPYIJIATH YMCIIOBBIE JAHHBIE PEAJIbHBIX BEJIUYHMH C HCIOJb30BAHUEM
Pa3HBIX CUCTEM U3MEPEHUS;
® COCTaBISITh M OICHWBATh Pa3HBIMH CHOCOOAMHM YHWCIIOBBIC BBIPAKEHHUS TPH PEIICHUH
IIPAKTUYECKUX 3a/1a4 U 337124 U3 JIPYTUX YUeOHbIX IPEIMETOB.
ToxnecTBeHHbIE IPe0OpPa30BaHUA
e cBOOO/HO ONEPUPOBATH MOHATUSAMU CTENEHHU C LIEJIBIM U JPOOHBIM IIOKA3aTENEM;
® BBINOJHATH JJOKA3aTEIbCTBO CBOMCTB CTETIEHU C LEIBIMH U IPOOHBIMH ITOKa3aTeISIMH;
® OIEPUPOBATH MOHATUAMHU «OJHOWIEH», «MHOTOYIEH», «MHOTOWIEH C OJHOW IE€PEMEHHOW»,
«MHOTOUIEH C HECKOJIbKMMM MEePEMEHHBIMU», KO3()(UIMEHTH MHOIOYICHA, «CTaHIapTHas
3allMCh MHOTOWICHA», CTENIEHb OJTHOWIEHA U MHOI'OUJICHA;
e cBOOO/HO BJIaJIETh IpUEMaMu MpeoOpa30BaHus LENbIX U IPOOHO-PAIMOHATIBHBIX BBIPAXKEHUH;
® BBINOJHATH PA3JI0KEHHE MHOTOYWIEHOB HA MHOXKHTEIH Pa3HbIMU CIIOCOOAaMU, C UCIIOJIb30BaHUEM
KOMOMHAIHH pa3IMyHbIX TPUEMOB;
® JCIOJB30BaTh TeopeMy Buera u Teopemy, oOpaTHyro Teopeme Buera, st moucka KopHei
KBaJIpaTHOTO TPEXUWIEHA U JJIs PEUICHMs 3a]a4, B TOM YHCIE 33Ja4 ¢ IapaMeTpaMu Ha OCHOBE
KBaJ[paTHOI'O TPEXUIICHA;
BBIITOJIHATH JIEJICHHE MHOTOWIEHA HA MHOTOUJIEH C OCTaTKOM,;
JIOKa3bIBaTh CBOMCTBA KBAIPATHBIX KOPHEN M KOPHEH CTENECHH n;
BBITNIOJHATH peoOpa3oBaHus BhIPAXKEHUN, COJIEpKAIMX KBaJIpaTHbIE KOPHU, KOPHU CTETIEHH 1;
CcBOOOZIHO  omepupoBaTh  MOHATHUAMHU  «TOXKIECTBO»,  «TOXKJECTBO HAa  MHOXECTBEY,
«TOXJIECTBEHHOE MTPE00pa30BaHUEN;

JokY = ¢
® BLINOJIHATH Pa3IMYHbBIE TPEOOPA30BAHMS BHIPAKEHHUM, COMEPIKAIIIX MOJIy.]'II/I.( * ) *

B noBceHEBHOM KU3HU U NIPU U3YUYEHUU APYTUX IIPEAMETOB:
® BBHINONHATH MpeoOpa3oBaHuss M JACUCTBUS ¢ OyKBEHHBIMH BBIPQXKECHUSMH, YHCIIOBBIC
K03 (HULMEHTHI KOTOPBIX 3alIMCaHbl B CTAaHIaPTHOM BUJIE;
® BBINOJIHATH IPEOOPa30BaHUS PALIMOHAIBHBIX BBIPAXEHHUH MPHU PEIICHUH 33/1a4 JIPYTUX y4eOHBIX
IIPEAMETOB;
® BBINIOJHATH MPOBEPKY MpaBAONoAo0Ms (U3NYecKMX M XMMHYECKHX (opMyl Ha OCHOBe
CpaBHEHUS Pa3MEPHOCTEN U BAJICHTHOCTEH.
YpaBHeHHs U HEPABEHCTBA
e CBOOOJIHO OINEpPHPOBATh MOHATUSMH: YpPaBHEHHE, HEPAaBEHCTBO, PAaBHOCWUJIbHBIE YPaBHEHUS U
HEPABCHCTBA, YPABHEHUE, SBILAIOIIECECS CIECICTBUEM JPYroro ypaBHEHHs, YpaBHEHHUS,
PaBHOCHIIbHBIE HA MHOKECTBE, PAaBHOCUJIbHBIE ITPe0Opa30BaHusl ypaBHEHUH;
® pellaTh pas3Hble BUABl YPABHEHUN U HEPABEHCTB M MX CHUCTEM, B TOM YHCIE HEKOTOpbIE
ypaBHeHus 3 U 4 cTeneHeil, poOHO-paloHaIbHBIE U UpPaAllMOHATIbHBIC;
e 3HATHL TeOpeMy Buera [ ypaBHEHUN CTEIICHU BBILIE BTOPOH;



® TIOHUMATh CMBICI TEOPEM O PABHOCHIIBHBIX U HEPAaBHOCHIIBHBIX MPEOOPA30BAHUAX YPABHEHUN U
YMETb UX JI0Ka3bIBaTh;

e BJAJETh Pa3HbIMU METO/JAMHU PEIICHUS YPAaBHEHUW, HEPABEHCTB M MX CUCTEM, YMETh BbIOHMpATh
METOJ peleHust 1 000CHOBBIBAaTh CBOI BHIOOD;

® JCIIOJIb30BaTh METOJ MHTEPBAJIOB [UId pELICHUs HEPaBeHCTB, B TOM 4YHCIE JPOOHO-
paMOHANBHBIX U BKJIIOYAIOIINX B €01 UPPALIMOHAIBHBIEC BEIPAKEHUS;

e pemaTh ajireOpanvyeckue YpaBHEHMsI M HEPAaBEHCTBA U HX CHUCTEMBl C IapaMeTpamu
anreOpandeckuM U rpauueckuM MeToJaMu;

® BJAJETh PA3HBIMU METOJAMH JI0Ka3aTEIbCTBA HEPABEHCTB;

e pelIaTh YPAaBHEHMS B LIEIIBIX YNCIAX;

e 1300pakaTb MHOXKECTBAa Ha IUIOCKOCTH, 33JaBa€Mble YPAaBHEHUSIMM, HEPABEHCTBAMHM U UX
CHUCTEMaMH.

B noBceaHeBHOM KU3HU U [IPU U3YUEHUH IPYTUX IIPEIMETOB:

® COCTaBJIATh W pEIIaTh YpaBHEHMs, HEPABEHCTBA, UX CHUCTEMbl IIPU PELICHUH 3aJad JPYTUX
yueOHBIX IPEJAMETOB;

® BBIIOJHATH OLEHKY MpaBAONOJO0MS pEe3yslbTaTOB, MOJYYaeMbIX IpPHU PEIIEHUH pPa3IMYHBIX
YpaBHEHU, HEPABEHCTB U UX CUCTEM IIPU PELICHUH 3a/1a4 IPYTUX YU€OHBIX IPEAMETOB;

® COCTaBJIATh M PEIIATh YPAaBHEHMS M HEPABEHCTBA C IIapaMEeTPaMM IIPU PELICHUM 3a1ad JPYTHUX
yueOHBIX IPEAMETOB;

® COCTaBJIATh YPAaBHEHUE, HEPABEHCTBO WM UX CUCTEMY, OIIMCBIBAIOIINE PEAJIBHYIO CUTYaLUIO UIH
MIPUKIIAHYIO 33/1a4y, HHTEPIPETUPOBATH ITI0JYyYEHHBIE PE3YJIbTATHhI.

DOyHKIUH

e CBOOOJIHO OIEPUPOBATH MOHATHAMMU: 3aBUCUMOCTh, (DYHKIIMOHAIbHAS 3aBUCMOCTb, 3aBUCUMast U
HE3aBUCHMAas TIepeMEHHBbIC, (DYHKIHS, CIIOCOOBI 3aqaHus (YHKUWH, apryMEHT M 3HAuCHHE
¢byHKIMH, O0O0NacTh OINpeNesIeHUs] UM MHOXECTBO 3HAueHUs (QYHKUMH, HYIM (QYHKIUH,
MIPOMEXYTKH 3HAKOIMOCTOSIHCTBA, MOHOTOHHOCTh (YHKIMM, HauOOJIbllIee W HauMEHbLIee
3HA4YeHHUs, YETHOCTH/HEUETHOCTh (PYHKLMHU, MEPUOTUYHOCTb (GYHKLIMHU, TIpaduK (QYHKLIHUH,
BEpPTUKalbHAs, TOPU3OHTAJbHasl, HAKJIOHHAs AaCUMIITOTHI; TpapuK 3aBUCUMOCTH, HE
SBIAOIIEHCS QYHKITUEH,

e cTpouTh rpaduku (yHKIMHA: JTUHEHHOW, KBaJApaTW4YHOM, APOOHO-IMHEHHOH, cTeneHHOH mnpu

=|x|.
PAa3HBIX 3HAUCHUAX MMOKa3aTCIIsL CTCIICHU, y | | y
6 y="1(x)
® HCIIOJIBb30BaTh IIPCOOPA30BaAHUMA rpati)I/H(a (bYHKHHH IJI IOCTPOCHUA rpa(i)I/IKOB

byHKIMI ;

® aHAJIM3UPOBATh CBOWCTBA (DYHKIMHI U BUJ I'padrKa B 3aBUCUMOCTH OT IapaMEeTPOB;

e cBOOOJHO ONEPUPOBATh MOHATUSAMU: MOCIEI0BATENILHOCTh, OTPAHUYEHHAsI TIOCIIE0BATENbHOCTD,
MOHOTOHHO Bo3pacTatomias (yObIBaroIas) mocae10BaTeIbHOCTb, Mpeaes NOCIeJ0BATEIbHOCTH,
apudmeTnyeckas MporpeccHsi, reoMeTpuueckas MPOrpeccusi, XapaKTepUCTUYECKOE CBOMCTBO
apupmMeTHuecKor (reOMeTpUYECKOi) MPOrPECCUu;

® JCIIOJIb30BaTh METOJ MaTeMaTHMYeCKOW HHIYKIMU Ul BbIBOAAa (OpPMYJ, J0Ka3aTelbCTBa
PaBEHCTB M HEPABEHCTB, PEIICHUS 3a/1a4 Ha JeJIMMOCTb;

® 1CCJIEI0BATh NIOCIE0BATENBHOCTH, 33/1aHHbIE PEKYPPEHTHO;

e pemaTh KOMOMHUPOBAHHBIE 3a/1a4 Ha apU(PMETHUECKYIO U TEOMETPUUYECKYIO TIPOTPECCHH.

B noBceaHeBHOM KU3HU U NTPU U3YUYEHUH IPYTHX MTPEIMETOB:

® KOHCTPYHpOBaTh W HCCIENOBaTh (YHKIMH, COOTBETCTBYIOIIME peajbHBIM MpoleccaM M
SBJICHUSIM, MHTEPIPETHPOBATh MOJTYYEHHBIE pPE3yJNbTaThl B COOTBETCTBHM CO CHEIM(UKOI
UCCIIEyEMOT0 Mpoliecca Uil SIBJICHMUS;

® 1ICII0JIB30BaTh rpa)uKy 3aBUCUMOCTEN JJIs MCCIIeI0BaHUS PEeaIbHbBIX IPOLIECCOB U SIBICHUH;

® KOHCTPYHpPOBaTh U MCCIEIOBATh (YHKIMU IPU PEIICHUH 3a/1ad JPYTUX y4eOHBIX IPEIMETOB,
MHTEPIPETHPOBATh IOJyUYEHHBIE PE3YyJbTaThl B COOTBETCTBUU €O crHeuu(ukoil yueOHOTro
npeamera.



CraTucTuKa U Teopus BepOSITHOCTE

e CBOOOJHO ONEPUPOBATh MOHIATUSAMHU: CTOJIOUATHIE M KPYIOBbIE JHArpaMMbl, TaOJIMIbl JAHHBIX,
cpeaHee apupMeTnyeckoe, MeanaHa, HaubouIbllee M HauMEHblIee 3HaUeHUs! BBIOOPKH, pa3Max
BBIOOPKH, TMCHIEPCHUS U CTAHJAPTHOE OTKJIOHEHHE, CITyyaiiHast N3MEHYUBOCTb;

e BBIOMpaTh HanboJee yA0O0HBIH croco0 mpeacTaBIeHus HH(pOpMaIum, aJeKBaTHBIN € CBOWCTBaM
U 1IeJISIM aHaJIN3a;

® BBIYMCIIATH YMCIOBbIE XapaKTEPUCTUKH BBIOOPKH;

e CBOOOJHO OIEpUPOBaTh MOHATHSAMU: (AKTOpHal YUCHIA, I[EPECTAHOBKH, COUYETAHUA M
pa3melneHus, TpeyronbHuk [lackans;

e CBOOOJHO ONEpUPOBATH MOHATUSAMH: CIIy4allHBIH ONBIT, CIy4alHBIA BBIOOP, HCIIBITAHUE,
JIEMEHTapHOE CllydyaiiHoe coObITHE (MCXOJ), KIJIACCHYECKOE OINpEAEICHUEe BEPOSTHOCTH
CIly4aifHOro COOBITHS, ONEpalluU HaJl CIy4ailHBIMH COOBITHSIMH, OCHOBHBIE KOMOWHATOPHBIC
hopmyIsI,

e CBOOOJHO ONEpUPOBaTh MOHATUSAMH: CIy4alHbIH OIBIT, CIy4alHBIH BBIOOP, HCIIBITAHUE,
JJEMEHTapHOE Clly4ailHOe CcOObITHE (MCXOM), KIACCHYECKOE OIpPEACIICHUE BEPOSITHOCTH
Clly4yaifHOro coOBITHS, ONEpaluy HaJl CIy4ailHbIMU COOBITHUSIMH, OCHOBHbIE KOMOWHATOPHBIE
bopmyb;

® 3HATh IPUMEPHI CITyYalHbIX BEJIMYUH, U BBIUUCIISITh UX CTATUCTUYECKUE XapaKTEPUCTUKU;

® 1ICII0JIb30BaTh (POPMYJIbl KOMOMHATOPUKH IIPH PELICHUH KOMOMHATOPHBIX 3a/1a4;

® periaTh 33124 Ha BBIYMCICHUE BEPOSITHOCTH B TOM UHUCIIE C UCIIOIb30BAHUEM (POPMYIL.

B noBceaHeBHOM KU3HU U IIPU U3YUYEHHUH JIPYTHX IPEIMETOB!

® TIpE/CTaBIATh MHGOPMAIMIO O pEeaNbHBIX MPOIeccax M SBICHHUIX CHOCOOOM, aJeKBAaTHBIM e
CBOWCTBAM U LI€JIM MCCIIEIOBAHNUS;

® aHAJIM3UPOBAThb M CPAaBHUBATh CTAaTUCTHUYECKUE XapaKTEPUCTHKH BbIOOPOK, IOJIYYEHHBIX B
MIpoLIecCe PEeIlleHUs] MPUKIAAHON 3a/1a4i, U3YUYEHUs PEaJbHOTO SIBJICHUS, pPEIeHUs 3aJauu W3
JPYTUX y4eOHbIX IPEAMETOB;

® OLIEHMBATh BEPOSTHOCTH PEAJbHBIX COOBITUI U SBJICHUN B PA3IMUHBIX CUTYAIHIX.

TexcTroBble 3a1aun

e pelaTh NMPOCThIE U CIOXKHBIE 337aul, a TAaKXKE 3a7aud MOBBIIIEHHON TPYJIHOCTU U BBIJIEISTH UX
MaTEeMaTHYECKYIO0 OCHOBY;

® pacro3HaBaTh pa3HbIEe BUbI U THUIIBI 337a4;

® JCIOJB30BaTh pa3Hble KpaTKUE 3alMCU Kak MOJENIM TEKCTOB CIOKHBIX 3a7ad M 3ajad
MOBBIIIEHHON CJIOKHOCTU JUIsl MTOCTPOEHHsI MOMCKOBOM CXEMBbl M pELIeHUs 3ajady, BbIOMpaTh
ONTHUMAJIBHYIO JUIsl pacCMaTpUBAaEMOM B 3a/1aue CUTyallul MOJIEJIb TEKCTa 3a7auu;

® pa3iuyaTh MOJENb TEKCTa W MOJENb pELIeHUs 3aJaud, KOHCTPYHPOBAaTh K OJHOM Mojaenu
pELIEHNs CIOXKHBIX 3a/1a4 pa3HbIE MOJENIN TEKCTA 3a7auu;

® 3HaThb M NPUMEHATh TPH CIoco0a MOMCKA peleHHs 3aaad (0T TpeOOBaHUS K YCIOBUIO U OT
yClI0BUs K TpeOOBaHUIO, KOMOWHHUPOBAHHBIN);

® MOJIETMPOBATh PACCY>KICHUS MPHU MOUCKE PEIICHHUs 3314 ¢ IOMOIIbIO Tpad-CXEMBI;

® BBIJICJIATH 3TAlbl PEIICHUS 33]Ja4l U COJIepKaHue KaXI0To 3Tara;

e yMeTh BBIOMpaTh ONTHMAIbHBIA METOJA pELIEHUS 3aJadyd W OCO3HaBaThb BHIOOP MeETOJa,
paccMaTpuBaTh pa3IMYHbIE METO/IbI, HAXOAUTH Pa3Hble PEIICHUS 3a]Ia4M, €CIIH BO3MOXHO;

® aHAJIM3UPOBATH 3aTPYAHEHUS MIPU PEILICHUU 3a7ay;

® BBINOJHATH pa3IMUHbIe TpeoOpa30oBaHus MPEAJIOKEHHOH 3a1a4u, KOHCTPYUPOBATh HOBBIE 33/1a4H
U3 JAHHOM, B TOM YHUCIIe OOpaTHBIE;

® VHTEPIPETUPOBATh BHIYUCIUTENBHBIE PE3YJIbTAThl B 33/1a4€, UCCIEAOBATH MIOJyUYEHHOE PELIEHNE
3a/1auu;

® U3MEHATh YCJIOBHE 3a7ad (KOJMYECTBEHHbIE WM KayeCTBEHHbIC JaHHBIE), HCCIEI0BaTh
M3MEHEHHOE NPeoOpa3oBaHHOE;

® aHAJIM3UPOBATh BCEBO3MOKHBIE CHUTYAI[MM B3aUMHOIO pACIOJNOXKEHHUS JIBYX OOBEKTOB M
U3MEHEHHE UX XapaKTepUCTHK TIPH  COBMECTHOM  JBMJKEHHMHM (CKOPOCTb,  BpeM,



pacCTOsIHME).IIPHU pEIICHHE 33734 Ha JBIDKCHHE JBYX OOBEKTOB KaKk B OJHOM, Tak M B
MPOTHBOIOJIOKHBIX HANPABICHUIX, KOHCTPYUPOBATh HOBBIE CHTyallud HA OCHOBE M3MEHCHHS
YCIIOBUI1 3aja4¥ ITPH ABMKEHUH 110 PEKe;
® HCCIICIOBAaTh BCEBO3MOXKHBIC CHUTYyallMd NpU pPEUIGHHH 337a4 Ha JIBIKCHHE IO peKe,
paccMaTpuBaTh pa3HbIe CHCTEMbI OTCUETa,
e pemath pa3HOOOPA3HbIE 33/1a41 «HA YaCTH»;
e pemath M OOOCHOBBIBATH CBOE pEIICHHWE 3a7ad (BBLAEIATH MaTeMaTH4ecKyl OCHOBY) Ha
HAXOXKJCHUE YaCTH YKCIa U YHCIa M0 €ro YaCTH Ha OCHOBE KOHKPETHOT'O CMBICIIA JIpOo0OH;
® O0BACHATH WACHTUYHOCTD 3a/1a4 PA3HBIX THIIOB, CBSA3BIBAIOIIUX TPH BEJIWYHMHBI (Ha paboTy, Ha
MOKYTKH, HA JIBIKCHUE). BBIICIATH 3TU BEINYUHBI U OTHOLICHUS MEXIY HUMHU, IPUMEHATH X
IIPU PEUICHNH 33124, KOHCTPYHPOBATh COOCTBEHHBIE 3a/1a4 YKAa3aHHBIX THUIIOB;
® BJIaZICTh OCHOBHBIMM METOJAaMHU pEIIeHHs 3a7ad Ha CMECH, CIUIaBbl, KOHIEHTPAIWH,
UCIIOJIF30BATh X B HOBBIX CUTYAIIUSAX 10 OTHOIICHHIO K U3yYCHHBIM B ITpOIIecce 00YUCHUS;
e pemiaTh 3aJaydl Ha MPOLEHTHI, B TOM YHCJE, CIIOKHBIE MPOLEHTH ¢ 000CHOBAaHHEM, MCHOIb3YS
pa3HbIC CIIOCOOBI;
® pemiath JOTHYECKUE 3aJaud Pa3sHBIMU CIOCOOaMH, B TOM YHCIE, C IByMsI OJIOKAMH M C TpeMs
OJI0KaMM JaHHBIX C TOMOIIBIO TaOJIHII;
e pemiath 3a3Ja4d MO0 KOMOWHATOPHKE W TEOPUU BEPOATHOCTEH Ha OCHOBE HCIIOJIBb30BaHUS
M3yYCHHBIX METO/IOB U OOOCHOBBIBATH PEIICHHE;
® pemarh HECIOXKHBIC 3a/1a4H 110 MATEMaTHYECKOH CTaTUCTUKE;
® OBJIAJECTh OCHOBHBIMH  METOJAaMH  pEIICHUS  CIOKETHBIX  3a1a4:  apu(METUYECKUIH,
anreOpandeckuii, mepedop BapuaHTOB, TEOMETPUUYECKHMA, TpapHUECKUil, TPUMEHSITh UX B HOBBIX
110 CPAaBHEHUIO C NU3yYCHHBIMH CUTYalUsX.
B noBceHEeBHOI KU3HU U TPU U3YUEHHUH JPYTUX IPEIMETOB:
® KOHCTPYHpPOBATh HOBBIE Il JAHHOM 3a/la4yd 33Ja4Hble CUTYyallMd C YYETOM pealbHBIX
XapaKTepUCTHUK, B YACTHOCTH, MPH PEIICHUH 337a4 Ha KOHLEHTPAILUH, YUUTHIBATh IUIOTHOCTb
BEIIECTBA; PEIIaTh U KOHCTPYUPOBAThH 33/1a4 HA OCHOBE PACCMOTPEHHS PEaIbHBIX CUTYaIlNH, B
KOTOPBIX HE TpeOyeTcsl TOUHbIHM BHIYNCIUTENbHBIA PE3yNbTaT;
e periaTh 33/1a4M Ha IBKEHHE TI0 PEeKe, pacCMaTpHUBasl pa3Hble CUCTEMbI OTCUETA;
® KOHCTPYHPOBATh 3aJjauHble CUTYalluH, IPUOIMKEHHbIE K peabHON 1eHCTBUTEIbHOCTH.
I'eomerpnyeckue Gurypsl
e CBOOOJHO ONEpPUPOBATh T€OMETPUUYECKUMHU MOHATUSAMHU NpPU PElIeHUHM 337ad U MPOBEAECHUU
MaTeMaTHIECKUX PacCyKICHHIA;
® CaMOCTOSITETFHO (hOPMYITHPOBATH OMPEACTICHUS TEOMETPHUECKUX (PUTYD, BEIIBUTATh THITOTE3BI O
HOBBIX CBOICTBaxX M NMpU3HAKaX reOMETPUUECKUX (GUTyp U 00OCHOBBIBATH MJIM ONPOBEPraTh MX,
0000IIaTh WIM KOHKPETH3UPOBATH pPE3yJbTaThl Ha HOBBIE KIACCHI (UTYp, TPOBOIHWTH B
HECJIOKHBIX CTyYasx KJIacCU(PHUKAIHIO (GUTYD IO pa3InYHBIM OCHOBAHUSIM;
e JccleloBaTh YepTeXKH, BKIOYas KOMOMHANMM (QUryp, H3BIEKaTh, HHTEPIPETUPOBATH U
peoOpa3oBhIBaTh HH(GOPMAIIHIO, IPEACTABICHHYIO Ha YepPTEkKax;
® pemiath 3aJa4d T€OMETPUYECKOTO COJIEP)KaHHs, B TOM YHCIE B CHTYallUsAX, KOT/Ia alTOPUTM
pelieHusl He CIelyeT SIBHO W3 YCJIOBHUS, BBINOJHATH HEOOXOIUMBIE Ui pEIIeHHs 3a7a4yd
JOTIOJTHUTEIBHBIE TIOCTPOCHUS, HCCIIEIOBATH BO3MOXXHOCTh IIPUMEHEHUS TEOPEM U (OPMYIT IS
peleHus 3a1a4;
¢ (GOpMyIMPOBATH U JOKA3bIBATh FT€OMETPUUECKHUE YTBEPKICHHUS.
B moBceHEeBHOI KU3HU U TTPHU U3YUEHHUH JPYTUX PEIMETOB!
® COCTaBIISITh C MCIIOJIb30BAaHUEM CBOHCTB T€OMETPHYECKHX (DUTYp MaTeMaTHYeCKHE MOJICITH IS
peleHus 3a7ay MPaKTUYECKOro XapakTepa M 3aJad U3 CMEXHBIX TUCHMIUIMH, HUCCIIEAO0BAThH
MOJTyYSHHBIE MOJICIIA U HHTEPIIPETUPOBAThH PE3yIIbTaT.
OTHowmeHust
® BJIAJICTh NOHATHUEM OTHOILEHUS KaK METAalpeIMETHBIM;



e CBOOOJHO OINEpPUPOBATh TOHATHSAMH: paBEHCTBO (Uryp, paBHBbIE (UTYpPHI, PABEHCTBO
TPEYTOJbHUKOB, TMAPAJUICIBHOCTh TPSAMBIX, MEPHCHIUKYISIPHOCTh MPSAMBIX, YIJIBl MEXKIY
IpPSIMBIMM, TEPIEHAUKYJSp, HAKIOHHAs, INpOoeKuus, mnopobue ¢uryp, mnomoOHbie (QUIYpBHI,
110/100HbIE TPEYTOJIbHUKH;

® JICIIOJIB30BaTh CBOICTBA OJOOMS U PaBEHCTBA (PUTYp MPH PEeIICHUH 3aj1ad.

B noBceqHEeBHOM KU3HU U IIPU U3YUEHHUH JPYTUX IPEIMETOB:

® JCIIOJIb30BaTh OTHOIUEHUS JUIsl IOCTPOCHHMS U HCCIENOBaHMA MaTeMaTHUECKUX MoJeei

00BEKTOB peabHON KHU3HU.
N3mepenns M BbIYUCICHHUA

e CBOOOJHO ONEpUPOBaTh MOHATUAMH JUIMHA, IJIOMIAAb, 00BEM, BEIMYMHA YIJIa KaK BEJINYMHAMM,
HCII0JIb30BaTh PAaBHOBEIMKOCTh U PaBHOCOCTABIECHHOCTh IPU PELIECHUM 3a/lad Ha BBIUMCIICHUE,
CaMOCTOSITEJILHO MOJIy4aTh U MCIOJIb30BaTh (hOPMYJIbl JUIsl BBIYMCICHUH MIomanei 1 o0bEMOB
¢buryp, cBOOOTHO ONEPUPOBATh IIUPOKUM HAOOpOM (HOpMyN Ha BBIYMCICHHE IMPH PEIICHUH
CIIO)KHBIX 3aJja4, B TOM 4YHCJIE€ U 3aJa4y Ha BBIYMCICHHE B KOMOMHAIMAX OKPY)KHOCTU HU
TPEYTOJIbHUKA, OKPYKHOCTH U YETHIPEXYTOJIBHIKA, a TAKXKE C IPUMEHEHHEM TPUTOHOMETPHH;

® CaMOCTOSITETIHLHO (POPMYITHPOBATH TUIIOTE3bI U IPOBEPATH MX JTOCTOBEPHOCTH.

B noBceqHeBHON KU3HU U IPU U3YUEHHUH JPYTUX IPEIMETOB:

e cBOOOJHO omnepupoBaTh (hpopMysiaMH MPH PELICHUU 3a7ad B IPYTUX y4eOHbIX IpeAMeTax U Mpu

MIPOBEICHNU HEOOXOAMMBIX BBIYMCICHUN B PEATbHOM KU3HH.
I'eomeTpuyeckue mocTpoeHust
® OIIEpUPOBATh MOHATHEM HAOOpa 3JIEMEHTOB, OIIPECIIAIOLINX T€OMETPUUYECKYIO DUTYpY,
e BJa/eTh HAOOPOM METOJOB IMOCTPOCHUI LIUPKYJIEM U JIMHEUKOM;
® IPOBOJAMTH AHAJIN3 U PEAIM30BbIBATH 3TAllbl PEIICHUS 3a/1a4 Ha IOCTPOCHHUE.
B noBceqHeBHON KU3HU U IPU U3YUEHHUH JPYTUX IPEIMETOB:

® BBIOJHATH NOCTPOSHHS HA MECTHOCTH;

® OLIEHMBATh Pa3MeEPhl PEANbHBIX 00BEKTOB OKPYKAIOILEr0 MUpAa.
IIpeoOpa3oBanus

® OIEpUPOBATH IBUKCHUSIMH H MTPEOOPA30BAHUIMH KaK METANPEAMETHBIMHU TTOHSATHIMU;

® OIEpUPOBATh MOHATHEM ABWKEHMSI U MPeoOpa3oBaHUs MOA0OMS 11 00OCHOBAaHUM, CBOOOJHO
BJIa/IETh IPUEMaMU MOCTPOEHUSI (QUTyp C IMOMOIIBIO JABMKEHUN U IIpeoOpazoBaHus nogodus, a
TaKKe KOMOMHAILMAMU JBY)KEHUH, IBIKEHUH 1 IpeoOpa3oBaHMii;

® JICIIOJIB30BaTh CBOICTBAa JABMKEHHMM M mpeoOpa3oBaHUM Ul TNPOBEJEHHUS OOOCHOBaHMUSA U
JI0Ka3aTeIbCTBA YTBEPKACHUH B TEOMETPUH U APYTUX yUEOHBIX MPEIMETaXx;

® T10JIb30BaThCS CBOMCTBAMM JBMKEHHUM U PpeoOpa3oBaHUM IpU PELLIEHUH 3a/1a4.

B noBcenHeBHO KU3HU U TPU U3YUEHHUH JPYTUX MPEIMETOB:
® TIPUMEHSTh CBOWCTBA JIBUKEHUN M MPUMEHSATH 1101001e JIJIsl TOCTPOEHUM U BBIYMCICHUH.
BekTopbl 1 KOOPAMHATHI HA MJIOCKOCTH

e cBOOOJHO ONEPUPOBATH MOHATUSAMHU BEKTOP, CYMMa, pa3HOCTh BEKTOPOB, IIPOU3BEIEHNE BEKTOPA
Ha YHCIIO, CKAJISIPHOE MPOU3BEICHHE BEKTOPOB, KOOPAMHATHI HA IUIOCKOCTH, KOOPIMHATHI
BEKTOpA;

® BIIAJICTh BEKTOPHBIM M KOOPIWHATHBIM METOJOM Ha IUIOCKOCTH IS pEIIeHWs 3aaad Ha
BBIUUCIIEHHUE U J10KA3aTEeNbCTBA;

® BBHIIOJHATH C [IOMOINBIO BEKTOPOB M KOOPAHMHAT JOKA3aTelbCTBO H3BECTHBIX €My
reoMeTprUecKuX (akToB (CBOMCTBA CPETHHX JIMHHIA, TEOPEM O 3aMeUaTeIbHBIX TOYKAX M T.II.)
Y TI0JTy4aTh HOBbIE CBOWCTBA U3BECTHBIX QUTYD;

® JICIIOJIb30BaTh YpaBHEHUs (PUTYp AJIS peleHHs 3a/1a4 U CAaMOCTOSTENIbHO COCTABIISATh YPAaBHEHHS
OTAENbHBIX IIOCKUX (QUryp.

B moBceHEBHOI KU3HU U TTPHU U3YUEHHUH JPYTUX MPEIMETOB!

® 1ICIIOJIB30BaTh MOHATHUS BEKTOPOB U KOOPJAMHAT IS PEelIeHMs 3afad 1o (usuke, reorpadpuu u

JPYTUM YU€OHBIM MpPEIMETaM.
HcTopust MaTeMaTHKHU



® [IOHMMAaTh MAaTE€MaTHUKy KAaK CTPOrO OPraHU30BAHHYIO CHUCTEMY HAy4HBIX 3HAHUMN, B YaCTHOCTHU
BJIaACTH HpeI[CTaBJIeHI/ISIMI/I 06 AKCUOMAaTUYCCKOM HOCTpOCHI/II/I I‘GOMCTpI/II/I 58 HepBI/I‘IHbIMI/I
MPEACTABICHUSIMHU O HECBKIIUIOBBIX TEOMETPHUSIX;

® paccMaTpHBaTh MaTEeMaTUKY B KOHTEKCTE MUCTOPHH Pa3BUTHS ITUBHIIM3AIIUU U UCTOPUU Pa3BUTHS
HayKH, IOHUMATh POJIb MaTEMAaTUKU B pasButuu Poccun.

Metoabl MATEMATHKH

® BIAJCTh 3HAHUSAMHU O PA3JIMYHBIX METOJIaX OOOCHOBAHHWS M OIPOBEP)KCHUS] MATEMaTHUYECKHX
YTBEPKJICHUM U CAMOCTOSITENIBHO IPUMEHSATD UX;

® BJIAJICTh HABBIKAMU aHAJIM3a yCJIOBI/ISI 3a1a4u U onpez[eﬂeHmI IMOAXOAAIINX OJIA peI_HCHI/ISI 3a1a4
M3YYEHHBIX METOJIOB WJIM UX KOMOUHAITU;

® XapaKTEPH30BaTh MPOU3BEACHUS HCKYCCTBA C YYETOM MaTEMaTHYECKHX 3aKOHOMEPHOCTEH B
MPUPO/IE, UCIIOJI30BATh MATEMATUUECKHUE 3aKOHOMEPHOCTH B CAMOCTOSITEJIbHOM TBOPYECTRBE.

Conep:xanue yueOHoro npeamera «MareMaTuka

ConepkaHre KypcoB MaTeéMaTHKd S5—6 KiaccoB, anreOpbl M TeoMeTpuu 7-9 KiaccoB
00BEIMHEHO KaK B MCTOPUUYECKU CIOKHBIIMECS JTHUHUU (YHUCIOBas, aaredpanyeckas, reoMeTpudeckas,
(GyHKIIMOHATBHAS W Jp.), TaAK U B OTHOCHUTEIBHO HOBBIC (CTOXACTHYECKas IUHUS, «peabHAS
MaTematuka»). OTe’IbHO MPEICTaBICHBI JIMHUS CIOKETHBIX 3a/1a4, UCTOpUYecKas JINHUS.

DNeMEeHTHI TEOPUU MHOXKECTB M MATEMaTHUYECKOM JIOTHKU

Cornacio ®I'OC ocHoBHOro 00mImIErO0 00pa3oBaHUsl B Kypc MaTeMaTUKH BBEIEH paszel
«Jloruka», KOTOpBIM HE MpEArnojaraet IOMOJHUTEIbHBIX YacOB HAa M3YYEHHWU U BCTPAMBACTCSA B
pa3iIMyYHbIe TEeMbl KypCOB MaTeMaTUKU M HMHPOPMATHKUA U TMpeIBapseTcsl O3HAKOMIIEHHEM C
3JI€eMEHTaMU TEOPUU MHOKECTB.

MHoOXecTBa U OTHOLIEHUSI MEKy HUMHU

MHOXECTBO, XapaKTEPUCTUUECKOE CBOMCTBO MHOXKECTBA, DJEMEHT MHOXKECTBA, IyCTOE, KOHEYHOE,
O6eckoHeuyHOoe MHOXeCTBO. [lomMHOkecTBO. OTHOIIEHUE MPUHAATIE)KHOCTH, BKIIIOUEHUS, PAaBEHCTBA.
DOneMEeHThl MHOXKECTBa, CMOCOOBI 3aJaHUsi MHOXECTB, PACIIO3HABAHHWE IMOJMHOXECTB U AJIEMEHTOB
MMOAMHOKECTB C UCIIOJIB30BAHUEM KPYTOB Didiepa.

Omneparuu HaJ MHOKECTBAMHU

[lepeceuenue u o0beIMHEeHNE MHOECTB. Paznocth MHOECTB, JIOTIOJTHEHUE
MHOXkecTBa. IHTepnpeTalus onepanuii HaJl MHOKECTBAaMH C TIOMOIIBIO KPYToB Jiiiepa.

DNEeMEHTHI JIOTUKU

Ompenenenue. YTBepKIeHUsA. AKCHOMBI H TeopeMbl. JlokazaTenbcTBO. JloKa3aTenbCTBO OT
npoTuBHOTO. TeopeMma, oOpatHas faHHOU. [Ipumep 1 KOHTpIIpUMeED.

BrickaszpiBaHus

HNcTUHHOCTP UM JIOKHOCTh BbICKa3bIBaHUA. CIIOXKHBIE M NPOCThIE BBICKa3blBaHMs. Omnepanuu Haj
BBICKA3bIBAHUSMH C HCIIOJIH30BAHMEM JIOTHYECKUX CBS30K: W, WM, HE. YCIOBHBIC BBICKA3BIBAHMS
(MMIUTUKALINN).

Conep:kanue Kypca MaTeMaTHKM B 5—6 KJ1accax

HarypanbHble ynciia 4 HyJIb

HatypanbHBI psi yncen U ero CBOMCTBa

HarypanpHOe 4mCIO, MHOXXECTBO HATypallbHBIX YHCET M €ro CBOWCTBA, H300pakeHHe
HATypaJbHBIX YUCEJ TOYKAMHM Ha YWCIOBOW MpsiMoil. Mcrmonb30BaHME CBOWCTB HATypalbHBIX YHCEN
P PEILICHUHU 3a/1au.

3anuch M YTCHUE HATYPATbHBIX YHCEIT

Paznmuumne mexnay mudpoit u gucnom. [lo3unmronHas 3amuch HaTypadbHOTO YHUCIHA, TOMECTHOE
3Ha4YeHHE IMGPBI, Pa3psabl W KIACCHl, COOTHOIICHHE MEXAY JBYMsI COCEIHHMH pPa3psIHBIMHU
€AMHUIIAMU, YTEHHE U 3aITUCh HATYPaJbHbIX YUCEN.

OKpyrJieHHe HaTypaJlbHbIX YHCEIT

HeobxomumMocts okpyrienus. [IpaBuio okpyrieHus HaTypaabHBIX YUCEIL.

CpaBHeHME HATypaJIbHBIX YKCEIl, CpaBHEHHUE ¢ yuciaom ()



[loHsiTHE O CpaBHEHUM YHCEN, CPABHEHHME HATypAJIbHBIX YHUCEN APYr C JAPYTOM M C HYJEM,
MaTeMaTHUYeCKas 3alich CPAaBHEHH, CTOCOOBI CPABHEHHS YHCEIL.

JlelicTBUS ¢ HATYpaJIbHBIMHU YU CJIaMU

CroxeHue M BBIUUTAHHE, KOMIIOHEHTHI CJIOKEHHS M BBIYUTAHUSA, CBSI3b MEXKIY HUMHU,
HaxO0XJICHUE€ CYMMBbl U Pa3HOCTH, U3MEHEHHE CyMMbl M Pa3HOCTU IPU HU3MEHEHUHU KOMIIOHEHTOB
CJIOXKEHUS U BHIYUTAHUSI.

YMHOXEHUE U JeTeHUE, KOMIIOHEHThl YMHOXEHUS U I€JICHUs, CBSI3b MEX/ly HUMU, YMHOXEHHUE
U CJIO)KEHHUE B CTOJIOMK, JIEJICHUE YTrOJIKOM, IPOBEPKA Pe3ysIbTara ¢ MOMOIIBIO MPUKUAKH U 00paTHOTO
JIEUCTBUSL.

IlepemecTUTENBHBIN U COYETATEIIbHBIA 3aKOHBI CJIO0KEHHUS U YMHOXKEHUS, PACIIPEACIUTEIIbHBIN
3aKOH  YMHOXKEHHUSI  OTHOCUTEIIbHO  CIIO)K€HHS, OOOCHOBaHHME  aJrOPUTMOB  BBIMOJHEHHS
apu(pMeTUYECKUX ICHCTBHIA.

CreneHs ¢ HaTypaldbHBIM [10Ka3aTeIeM

3anuch yuciaa B BUJE CYMMBI Pa3ps/IHBIX ClIaraeMbIX, MOPSIIOK BBITIOJIHEHHS JEHCTBUMA B
BBIPOXKECHUSX, COACPKAIIUX CTEIICHb, BBIYMCICHUE 3HAYCHUIN BBIPAKEHUM, COEPKAIIUX CTEIICHb.

Hucnossle BEIPAKEHUS

YuciioBoe BbIPAKEHUE U €r0 3HAUCHUE, MOPSAIOK BbIIOJHEHUS J€HCTBUM.

Jlenenue ¢ ocTaTKoM

[enenne ¢ OCTaTKOM Ha MHOXECTBE HATypaJbHbIX 4YMCEJ, CBOMCTBA JEJIEHHUS C OCTATKOM.
[IpakTnyeckue 3a1a4u Ha JEJIEHUE C OCTATKOM.

CBoiicTBa U IPU3HAKU JIETUMOCTH

CBOWCTBO J€IMMOCTH CyMMBbI (pa3HocTu) Ha uucio. [Ipusnaku nenumoct Ha 2, 3, 5, 9, 10.
[Ipusnaku nenumoctu Ha 4, 6, 8, 11. Jloka3aTenbCTBO NPU3HAKOB I€IUMOCTHU. Pellienne npakTH4ecKkux
3aJ1a4 ¢ IPUMEHEHUEM IIPU3HAKOB JI€TMMOCTH.

Pa3noxeHnue ynciia Ha MPOCTbIE MHOKUTEIN

[IpocThie U cocTaBHBIEC YKCa, penieTo Dparochena.

Pa3znoxeHne HaTypadbHOTO 4YMCIIa HA MHOXMTENIHU, PA3JI0KEHHUE Ha MPOCThIE MHOMKUTEIU.
KonnuecTBo nenureneil ymcia, alropuT™M pas3lioKEHHs YHUCIIa HA MPOCThIE MHOXHUTENIH, OCHOBHAs
TeopeMa apupMeTUKH.

Anrebpanyeckue BbIpaKeHUs

Hcnons3oBanne OykB 1 00O3HAYEHHUS 4YHUCEN, BBIYHCIECHUE 3HAUEHUS anre0panyecKkoro
BBIPDOKCHHS, TMPUMEHEHHE alreOpanyecKuX BBIPAXKEHUW JIs 3allUCH CBOMCTB apU(METHUYECKUX
JeNCTBH, MpeoOpa3oBaHre aNreOpanvdecKiX BhIpaKEHHI.

[enurenu u KpaTHble

Jlenutenp W €ro CBOWCTBA, OOIIMK JeNWTENs OBYX M Oojee 4Yucen, HAauOOJBIIUNA OOIIMN
JIeNINTeNb, B3aUMHO IPOCThIE YHCIA, HaXOKJIeHue HauOousbliero odmiero nenurens. KparHoe u ero
CBOMCTBa, oOl11ee KpaTHOE ABYX U OoJsiee uucelsl, HaMMeHbllee o0liee KpaTHOe, ClIOCO0bl HAaXOXKACHUS
HaWMEHBIIIETO OOIIETO KPAaTHOTO.

Apoon

OOBIKHOBEHHBIE IPOOH

Jons, yacTh, ApoOHOE uuncio, Apodk. JlpoOHOe uncio Kak pe3yibTar aenenus. [IpaBuiabHble 1
HETpaBUIIbHBIE APOOH, CMEIIaHHast JPoOb (CMEIIaHHOE YHCIIO).

3anuch HATYpalbHOTO YWCIa B BHIE JOpOOHM C 3aJaHHBIM 3HaMeHaTeleM, MpeoOpa3oBaHUE
CMENIaHHOW IpoOu B HEMPABWIBHYIO IpoOb U HA0OOPOT.

[TpuBenenue npobeii k oOeMy 3HameHaTento. CpaBHEeHHE OOBIKHOBEHHBIX JpOOei.

CrnoxxeHue M BBIYUTAHHE OOBIKHOBEHHBIX ApoOei. YMHOXeHHE U JieJeHHe OOBIKHOBEHHBIX
TIpoOeii.

ApudmeTrnueckue JeMCTBHUS CO CMEIIaHHBIMU JIPOOSMHU.

ApudmeTrndeckne IeHCTBUS C IPOOHBIMU YHCIIAMHU.

Cnoco0sbI parmoHaIM3aIliy BEIYUCICHUA U UX IPUMEHEHHE TIPU BBHITTOJTHCHUH ICHCTBHIA.
JlecsiTuuHbie IpooH



Ilemass u npobOnHas dvactm AecaTuyHOM ApoOu. IIpeoOpasoBaHue OECATHYHBIX ApoOeH B
oObIkHOBeHHBIE. CpaBHEHHE AeCATUYHBIX aApobel. CrokeHHWE W BBIYMTAHUE JECSATHYHBIX IPOOCH.
OxkpyrieHne ACCATUYHBIX JApoOei. YMHOXEHHE W JIeJICHUE NECATHYHBIX npodei. IIpeobOpasoBanue
OOBIKHOBEHHBIX JIpO0Eii B ecsaTUUHbIE TpoOu. KoHeuHbie 1 OECKOHEUHBIC JCCSITHYHBIC JPOOH.

OTHOLIEHUE ABYX YHUCEI

Macmrabd Ha nna”e u kapte. [Iponopruu. CBoiicTBa nponopuuii, IpUMEHEHUE MPONOpLUUN U
OTHOLLUEHUH IIPU PELICHUU 3a]1a4.

Cpennee apuMeTHIecKOe YUCe

Cpennee apudmerrueckoe AByx uucen. M3obpaxeHue cpeiHero apupMeTH4ecKoro IByX 4uces

Ha 4YMCIOBOM IpsMOM. PemieHwe MNpakTUYECKUX 3a7a4 € IPUMEHEHUEM CPEIHETO

apudmernueckoro. Cpennee apupMeTHIecKoe HECKOJIBKIX YHCET.

[TpoueHThI

[lonsiTue mponeHTa. BelunciieHre NPOLEHTOB OT YMCIA M YHUCJIA MO U3BECTHOMY IIPOLICHTY,
BBIPOKECHHUE OTHOIICHUS B IPOLICHTAX. PelieHne HeCIOKHBIX MPAKTUUECKUX 3a/1a4 C IPOLIEHTAMH.

JnarpaMmsl

Crosb4areie U KpyroBuie nuarpaMmel. M3piiedenne nadopmanuu u3 nuarpamm. M3o0pakeHue
JarpaMM IO YUCJIOBBIM JaHHBIM.

PaunonanbHbIe Yncaa

[TonoxuTenbHble U OTPULIATENIBHBIE YK CIIA

N3o00paxkeHne uucen Ha 4YUCIOBOM (KoopawHaTHOW) mpsiMmoil. CpaBHeHue uyucen. Moayib
YUClla, TEOMETPUYECKass MHTepIpeTaunds MoAyas uucia. JledCTBUA ¢ TOJIOKUTEIbHBIMU U
OTPULIATEILHBIMU YK CJIaMi. MHOXECTBO IIEJIBIX YHCETT.

[lonsitue o pauroHanbHOM uwuciie. [lepBUUHOE TpenCTaBlI€HUE O MHOXECTBE PalMOHAIbHBIX
yucen. [leficTBus ¢ palinoHaIbLHBIMH YHCIAMHU.

Pelenue TekcToBBIX 3a7a4

Enquaunel u3mMepeHuil: UIMHBI, TUI0MAaH, 00bEMa, MacChl, BPEMEHH, CKOPOCTH. 3aBUCUMOCTH
MEXIy €IUHHMIIAMU W3MEPEHUs] KaKIOW BEIMYMHBI. 3aBUCHMOCTH MEXIY BEIMYMHAMH: CKOPOCTb,
BpeMsI, PaCCTOSIHUE; TPOU3BOAUTEIBHOCTD, BpeMs, paboTa; 11eHa, KOJTUYECTBO, CTOUMOCTbD.

3anaun Ha Bce apuMeTuuecKue AeiCcTBUS

Pemienne TekcToBBIX 3amau apudMeTHyecKuM crocoboM. Mcmonb3oBanue TaOIUIl, CXeM,
YyepTexen, APyrux CPpeACTB MPEACTABICHUS TaHHBIX PU PEIICHUH 3aauH.

3amauun Ha ABUKEHUE, pa0OTy U MOKYIKH

PemeHne HeclOXHBIX 3a7ad Ha JBWKEHHE B IPOTUBOIOJIOKHBIX HAMPABICHUAX, B OJHOM
HaIpaBJIEHUH, JBI)KCHHE IO PEKe MO TEUEHHUIO W MPOTUB TeueHHs. PemieHue 3amad Ha COBMECTHYIO
paboty. [Ipumenenue apobeli mpu pelieHny 3a1au.

3ajaun HA YaCTH, JIOJIH, IPOIICHTHI

Pemenne 3amay Ha HaAXOXIAEHUE YACTU 4MCIa M 4YMCIA MO €ro 4dactu. PemeHue 3amay Ha
MPOIICHTHI U A0, [IprMeHeHne TponopIuil Mpy PeIIeHUH 3a1a4.

Jloruueckue 3agaun

Pemenre HeCMOXHBIX JIOTHYECKUX 3amad. PemieHue JIOrmdeckux 3ajad ¢ IMOMOIIbI0 rpados,
Ta0JIHII.

OCHOBHBIE METOJIBI PEIICHUSI TEKCTOBBIX 3a/1a4: apru(METHUUECKUM, TTIepedop BapHaHTOB.
Haruasianas reomerpus

®durypsl B OKpysxaroiieM Mupe. Harnsinaeie npeacraBieHus o Gurypax Ha MIOCKOCTH: TIpsMasi,
OTpE30K, Jy4, YroJl, JIOMaHas, MHOTOYTOJIbHUK, OKpPYXXHOCTb, KpyI. YeThIpexXyrojbHUK,
MPSIMOYTOJIBHUK, KBaapaT. TpEeyroJbHHUK, BUIBI TPEYTOJIHHUKOB. I[IpaBHIIbHBIE MHOTOYTOJBHUKH.
N300pakeHne OCHOBHBIX TeoMmeTpudeckux (uryp. BzammnHoe pacmonoxkeHne IBYX MPSMBIX, JBYX
OKpPYKHOCTEH, TPSIMOM W OKPY>KHOCTH. JlMHAa oOTpe3ka, JoMaHOW. EINMHUIBI W3MEpEeHUs IJIMHBI.
[TocTpoenue oTpe3ka 3agaHHOM nnuHbL. Buasl yrinos. I'pagycHas mepa yria. 3mepeHnue u nocTpoeHue
YIJIOB C TOMOIBIO TPAHCIIOPTHUPA.



[lepumerp MHoOroyronpHuka. [loHsTHe TUIOmIanU (UTYpHI; €AMHULIBI U3MEPEHHS IUIOLIAIH.
[Tnomans mpsMoyronbHUKa, KBagpara. [IpubnmkeHHoe M3MepeHHe IUomand (Guryp Ha KieTyaTtoi
Oymare. PaBHOBenukue GUryphl.

Harnsaneie npencraBieHuss 0 MPOCTPAHCTBEHHBIX (Urypax: KyO, mapaisienenure]], npusma,
nupamuaa, map, cdepa, konyc, mwmHap. M3o0paxenue mnpoctpaHcTBeHHBIX (uryp. I[Ipumepst
ceyeHuil. MHororpanHuku. IIpaBunpHble MHOrOrpaHHukd. IIpuMepbsl pa3BepTOK MHOIOTPaHHUKOB,
LUJIMHIPA U KOHYCA.

[Tonsitre o6beMa; eMHULIBI 00beMa. OObeM PSIMOYTOIBHOTO TIapaJuIeNenueia, Kyoa.

[Tonstue o paBenctBe ¢uryp. LlenTpanbhas, oceBas u 3epKaibHas cuMMeTpuu. M3o0paxkenue
CUMMETPUYHBIX (QUTYD.

Pemenue npakTuyeckux 3aj1a4 ¢ MPUMEHEHUEM IPOCTEHIINX CBOUCTB (Uryp.
Hcropust MaTeMaTUKH

[TosiBnenue uudp, Oyks, uepornudoB B mpolecce cyéTa W pacupelesieHHusl MPOJYyKTOB Ha
HpesueM biamxuaem Bocroke. CBsa3b ¢ Heonntnueckoi peBostoLuen.

Poxpaenue mectuiecaTepuyHON cucteMbl curciieHus. [losiBienue n1ecsaTHIHOM 3aucH Ynces.

Poxxnenne u pazputue apupmernku HatypanbHbix yrcen. HOK, HO/I, mpocteie uncna. Pemero
Oparocdena.

[TosiBieHMEe HYJIS M OTPULIATEIBHBIX YMCENT B MaTeMaTuke apeBHocTh. Posb {uodanta. [Touemy

r)

Hpo6u B BaBunone, Erunre, Pume. OTkpbiTHE AecATUYHBIX ApoOeil. CTapuHHBIE CHCTEMBI Mep.
Hecstuunbie 1poldu 1 MeTpuieckas cuctema mep. JI. Marauikuid.

Coaepixanue Kypca MaTeMaTHKH B 7-9 Kiaccax
Aareopa
Yucna
PannoHanbpHbIC Yncaa
MHoOXecTBO palMOHAIbHBIX uucen. CpaBHEHHE palMOHalIbHBIX uucen. JledictBus ¢
pannoHanbHbIMU yucnamu. [Ipencrapnenne palmoHanbHOTO YUCIa IECITUYHON APOObIO.
HppauroHanbHbIE YKCIIa
IlonsaTe uWppalMOHAIBHOIO 4Yucia. Pacrno3HaBaHue HppalUMOHANBHBIX uuced. I[Ipumepsr

JoKa3aTenbeTB B anredpe. MppanmoHanibHOCTD qncna‘/z. [Ipumenenue B reomerpuu.CpaBHEHHE
UPPaLMOHAIBHBIX YHCEI.MHOXECTBO JEUCTBUTEIBHBIX YHCEL.

ToxaecTBeHHbIE TpeoOpa3oBaHUs

YucnoBsle 1 OyKBEHHbIE BBIPAXKEHUS

Bolpaxxenue ¢ mnepeMeHHO#l. 3HaueHue BbIpakeHUs. lloacTaHoBKa BBIpaXKEHHI BMECTO
IIEPEMEHHBIX.

I{enble BoIpakeHUs

Crenenp C HaTypalbHBIM TIOKazaTereM M €€ cBoiicTBa. IIpeoOpa3zoBaHMs BbIpaXeHUH,
COJIEp KaIlINX CTETIEHN C HAaTypaJIbHBIM IOKa3aTeNeM.

OpnHowieH, MHOrowieH. JlelicTBUs ¢ OJHOWIEHaMU U MHOTOWIEHaMH (CII0)KEHHE, BBIYMTAHUE,
yMHO)KeHue). DopMmysbl COKpalIEHHOTO YMHOXEHHS: pa3HOCTh KBaJpaToB, KBaJapaT CYMMBI U
pasHocTH.Pa3nojkeHre MHOrowieHa Ha MHOXHTEIH: BBIHECEHHE OOILIero MHOXKHUTENS 3a CKOOKH,
IpyNIUPOBKa, IPUMEHEHHE POPMYJT COKpAIIEHHOTO0 YMHOXeHUs. KBafpaTHbI TpEXUieH, pa3ioKeHue
KBaJIpaTHOT'O TPEXWIEHA HA MHOXKHUTEIH.

JpoOHo-paninoHaIbHbIE BRIPAKEHUS

Crenenp ¢ neibM nokasatenem. I[IpeobpazoBanne 1poOHO-TUHEHHBIX BBIPAKEHHI: CI0XKEHUE,
yYMHOKEHUe, JeneHue. AnredOpamdeckass apoOb.JlomycTUMblE 3HAUEHUS MEPEMEHHBIX B JIPOOHO-
panroHanbHBIX BbIpakeHHsX. Cokpamienue anredpandeckux apoOeil. IlpuBenenue anredpandeckux
npobeit k olmiemMy 3HaMmeHarento. JlelicTBusl ¢ anreOpanvdecKuMu APOOSIMH: CIOYKEHWE, BBIYMTAHUE,
YMHOJKEHUE, JIEIICHUE, BO3BEICHNE B CTEIICHD.

[IpeoOpazoBanue BeIpaKEHUH, COIEPIKAINUX 3HAK MOJTYJIS.



KBagpaTHbie kKopHU

Apudmernueckuil  KBagpaTHBI KopeHb. [IpeoOpa3zoBaHue BBIpaXEHHUH, COJEpPIKAIIUX
KBaJpaTHbIE KOPHU: YMHOXEHUE, JCJICHUE, BBIHECEHUE MHOXUTENS W3-TI0J 3HAKAa KOpHsS, BHECEHHUE
MHOKUTEJNS 110 3HaK KOPHS.
YpaBHeHMsI M HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHCTBO. CBOWCTBA YMCIOBBIX PABEHCTB. PABEHCTBO € MEPEMEHHOM.

YpaBHeHus

[lonsiTe ypaBHEeHUs M KOpHS ypaBHeHHs. lIpencraBieHne O paBHOCWIBHOCTH YPaBHEHHU.

Ob6nacTp onpeneneHus: ypaBHeHuUs (00JacTh JOMYCTUMBIX 3HAYSHUH IIEPEMEHHON ).

JIuHeitHoe ypaBHEHUE U €r0 KOPHU

Pewenne nuHelHbIX ypaBHeHUU. JIuHelHOe ypaBHeHMeE c mapaMmeTrpoM. KommuecTBo KopHen
JIMHEMHOTO ypaBHEHUS. PellleHne TMHEHHBIX YPaBHEHHUM C MapaMeTpOM.

KBanpaTtHoe ypaBHEHHE U €r0 KOPHU

KBagparubie ypaBHeHus. Hemonnble kBanpaTHble ypaBHEHHS. JIMCKpUMHHAHT KBaJIpaTHOTO
ypaBHeHus. @opmyia KopHell kBaapaTHoro ypaBHeHus. Teopema Buera. Teopema, oOparHas Teopeme
Buera. Pemenne KBaapaTHBIX YpaBHEHHI:MCIONb30BaHUE (HOPMYINBI Ui HAXOXKICHUS KOPHEH,
rpadUyecKuil METOJ PELICHUs, PA3JIoKEHHE Ha MHOXKUTENH, MOAOOp KOpHEH C MCHOJIb30BAaHUEM
teopembl Buera. KonnuecTBo KOpHE# KBalpaTHOTO YpPaBHEHUS B 3aBUCUMOCTH OT €ro TUCKPUMHUHAHTA.
bukBanpaTHble ypaBHEHMS. YpaBHEHHs, CBOAMMBIE K JIMHEWHBIM M KBaapaTHbIM. KBaaparHble
YpaBHEHUS C TAPAMETPOM.

JpobHO-paninoHalIbHbIE YPaBHEHUS

Pemenne mnpocredmmx ApoOHO-IMHEHHBIX ypaBHEHUU. Pemienue apoOHO-palMmOHATBHBIX
YPaBHEHUM.

MeToapl pelieHus ypaBHEHUN: METOIbl PAaBHOCHIIBHBIX MpeoOpa3oBaHUil, METOJ 3aMEHbI
nepeMeHHou, rpaduueckuii Mmeto. Mcnonb3oBanue cBONUCTB (DyHKITUI MpU PEIICHUH YPAaBHEHUM.

J F(X)=a
IIpocreiimne nppanMOHAIBLHBIE YPABHEHUS BUA ( :

YpaBHeHus Buaa x"=a .YpaBHEHHUA B LENBIX YUCIIAX.

CucreMsl ypaBHeHUH

VYpaBHeHHE ¢ AByMs IEpEMEHHBIMH. JIMHEHHOE ypaBHEHHME C ABYyMs IepeMeHHbIMU. [Ipsmas
Kak rpaduyeckas HHTEpIpeTalus JIMHEHHOr0 YpaBHEHUS C ABYMS IIEPEMEHHBIMU.

ITonsiTe cucTeMbl ypaBHeHH. PellieHne cucteMbl ypaBHEHUN.

MeTobl perieHus: CUCTEM JIMHEHHBIX YPaBHEHHUH ¢ IBYMs ITE€peMEHHBIMU: TpapUUecKuii MeTo1, METO
CJIOKEHUS, METO/I IIOJCTAaHOBKH.

CucreMbl TMHENHBIX YPABHEHUH € TAPAMETPOM.

HepasencrBa

YucnoBsle HepaBeHCTBa. (BOMCTBAa YHMCIOBBIX HepaBeHCTB. [IpoBepka crnpaBeIMBOCTU
HEPABEHCTB P 3a/IaHHBIX 3HAYEHUSX [IEPEMEHHBIX.

HepaBenctBo ¢ mepemenHoil. Ctporue u HecTporue HepaBeHcTBa. OOnacTh omnpeaeneHus
HepaBeHCTBa (001acTh JOMYCTUMBIX 3HAUEHUN IEPEMEHHOI).

PelieHne nuHENHBIX HEPABEHCTB.

KBagpaTtHOe HEPABEHCTBO M €ro pelieHus. Pelenne KBagpaTHBIX HEPABEHCTB: MCIOJIb30BaHUE
CBOWCTB M rpaduka KBaJIpaTUYHON (PYHKIUH, METOJ HMHTEPBAJOB. 3allUCh PEIICHUS KBaJpPaTHOTO
HEPaBEHCTBA.

Pemienue nensix v ApoOHO-pAIMOHANBHBIX HEPABEHCTB METO10M MHTEPBAJIOB.

CucTtembl HEpaBEHCTB

CucreMbl HEpPaBEHCTB C OJHOM IEpEeMEHHOW. PemieHne cucTeEM HEPAaBEHCTB C OJIHOMN
MEPEeMEHHOM: JMHEMHbIX, KBaJpaTHBIX. 300paxkeHne perieHus CUCTeMbl HEPaBEHCTB HA UYMCIOBOMN
MPSIMON. 3aMUCh PELLIEHUS] CUCTEMbI HEPAaBEHCTB.

DYyHKIUH
[Tonsitne GyHKIIN



JlexkapToBbl KOOpJIMHATHI Ha MIocKocTU. POpMUPOBaHKE NPEACTABICHUNH O METanpeaMETHOM
MOHATUU «KOOpAUHATB. CriocoObl 3aiaHus (YHKUMN: aHATUTHUYECKUH, rpaduuecKuil, TaOINYHbIH.
I'paduk pynkuuu. [Tpumeps! GyHKIMIA, TOTyYaeMbIX B IPOLIECCE UCCIIEIOBAHUS PA3IMYHBIX pealbHbIX
MPOILIECCOB M pelIeHus: 3anad. 3HadeHwe QyHKIUM B Touke. CBoiicTBa (yHKIUH: 001acTh
OTpe/ieNICHUsI, MHOXXECTBO 3HAYEHUH, HYJIH, MPOMEXYTKH 3HAKOMOCTOSHCTBA, YETHOCTH/HEUETHOCTD,
NMPOMEXYTKH BO3pacTaHusi W yObIBaHWs, HauOoiblllee W HaWMEHbIIee 3HadeHus. lccrnemoBaHue
¢bynknun 1o e€ rpaduxy.

[IpencraBienue 06 acHMOTOTAX.

HenpepriBuocThs dynkiun. Kycouno 3aganHbie QyHKIHMH.

Jlunetinas GpyHKIUSA
CgoiictBa 1 rpaduk JuHEeHHON (QYyHKIMU. YTiaoBoi kodhdumueHT npsmoit. Pacmonoxenune rpaduka
JUHEWHOW (QYHKIMH B 3aBHCHUMOCTH OT €€ yrioBoro Ko3ddguuueHta u cBOOOAHOTO diieHa.
Haxoxnenue kodQpGuIUeHTOB JIUHEHHON (QYHKUMU MO 33JaHHBIM YCIOBUSAM: IMPOXOXKACHUE MPAMOI
Yyepe3 JIB€ TOYKH C 3aJaHHBIMH KOOpJWHATAMH, IMPOXOXKICHHE NPSMOW dYepe3 IaHHYI TOUYKYy U
napasieIbHON JaHHOW MPSMOM.

KBangpatnanas GyHKuus

CsaoiicTBa u rpaduk KkBagpatuyHoi Gpynkuuu (mapadona). [Toctpoenue rpaduka kBaapaTHIHON
¢byHkuun 1o ToukaM. Haxoknenwe Hyneld KBaApaTHYHOW (YHKIMHM, MHOXXECTBA 3HAYCHHHU,
MIPOMEXKYTKOB 3HAKOIIOCTOSIHCTBA, TPOMEXYTKOB MOHOTOHHOCTH.

OO6parHas TpONOPIHOHATEHOCTh

_k
y="y =

I'paduxn Gynxumii. [peobpazosanue rpaduka byukmmn Y — f(x) JUIsl IOCTPOEHUS TpapuKOB

k

CgoiicTBa (yHKIIMH x. ['unepOomna.

byHKIUi BUaa
k

I'paduxu GyHKIUI x+Ho Y= \/;, y= €/§’ y= |X|
IMocnenoBaTeIbHOCTH U MPOTPECCHH

UYucnoBas mnocienoBaTeabHOCTh. [IpuMepsl YMCIOBBIX MOCIeAOBaTeNbHOCTENW. beckoHeuHble
MOCJIeIOBAaTEILHOCTH. Apudmernueckas mporpeccuss U e€ cBoicTBa. ['eoMeTpuyeckas MpOrpeccus.
@®opmyna oOmero ujgeHa W CYMMBI N TEPBBIX YJICHOB apu(PMETHUYECKON U TeOMEeTpUYECKOM
nporpeccuit. Cxoasimmasicsi reoMeTpruiecKast Iporpeccusi.

Pelenue TekcTOBBIX 3a7a4

3amaun Ha Bce apuMETUUECKUE TEUCTBUS

Pemenne TekcTOBBIX 3amad apudmeTHueckuM crocobom. lcmonb3oBaHue TaONHIl, CXEM,
YepTexken, APYruxX CPeACTB MPEACTABICHUS TAHHBIX MPU PEIICHUH 3aa4H.

3anaun Ha ABMKEHHE, pa0OTy U MOKYIIKU

AHanmM3 BO3MOXKHBIX CHUTYaIllMii B3aUMHOTO PAaCIOJIOKEHUS OOBEKTOB MPHU WX JIBIKCHUH,
COOTHOIIIEHUS] 00HEMOB BBITIOTHSAEMBIX padOT IPU COBMECTHOM padoTe.

3aga4u Ha 4acTH, JOJIH, MPOLEHTHI

Pemienne 3agauy Ha HaxoXXJIEHUWE YacTH 4YMCIa M 4YMCIa MO ero yactu. PemieHue 3agad Ha
MPOIICHTHI U A0, [IprMeHeHne npomopIuil Ipu peIIeHNH 3a1a4.

Jloruueckue 3agaun

Pemenue nornyeckux 3agad. Pemenne mornueckux 3aaad ¢ mToOMoIIbsio rpadoB, TabIuII.

OcHOBHBIE METOJIbI PELICHUS] TEKCTOBBIX 3a/ad: apumeTnyeckuit, anredpandeckuii, mepedop
BapuaHTOB. [lepBHYHBIC TPEACTABICHUS O IPYTUX METOJaX peIIeHUs 3aaad (TeoOMEeTpPHYEeCKue |
rpaduuecKue METOIbI).
CraTucTHKA M TEOpHS BEPOATHOCTEH

Craructuka

TabnuuHoe u rpaduyeckoe MpeCTaBICHUE AAHHBIX, CTOJOYAThIE M KPYTOBBIE AMATPAMMBI,
rpaduky, MpUMEHEHHE IuarpamMM U TpadUKOB ISl OMUCAHUS 3aBHUCHMOCTEH peanbHBIX BEIUYHUH,
u3BieyeHne wuHopmanuu U3 Tabmuu, auarpaMM U rpagukoB. OmnucarenbHblE CTaTUCTUYECKUE



MOKa3aTeIN 4YMCIOBBIX HAOOpPOB: cpelHee apu(pMeTHUecKoe, MeauaHa, HauOoJjbllee U HauMEHbIIee
3HaueHus. Mephl paccenBaHus: pa3Max, JUCIIEPCUs U CTAHJaPTHOE OTKIIOHEHHUE.

CrnydaiiHast ”3MEHUYUBOCTh. MI3MEHYMBOCTh IIpU U3MepeHusax. Pemaromue npasuiaa. 3aKOHOMEPHOCTH B
WU3MEHUYUBBIX BEJIMUNHAX.

CryqaitHbie COOBITHS

CrnydaiiHpie OMBITBI  (IKCIICPUMEHTHI), DSJEMEHTAPHBIC CIIyYailHbIE COOBITUS (HCXOJIBI).
BepositHoctn  snemeHTapHblX  coObiTHil.  CoObITHSI B CIydyallHBIX  JKCIEpUMEHTaxX U
ONaronpusATCTBYIONIME JJIEMEHTapHbIE COOBITHSA. BeposSTHOCTH Ciy4ailHBIX COOBITHH. OTMBITBI ¢
PaBHOBO3MOXKHBIMU ~ DJIEMEHTapHBIMH ~ coObITUsIMU. Kitaccuyeckue BEpOSITHOCTHBIE OMBITHI  C
UCTOJB30BAHUEM  MOHET, KyOukoB. IIpencraBieHue CcOOBITMUH €  TIOMOLIBIO  JHArpaMm
Oiinepa.lIpoTuBomnonoxueie COOBITHS, O0BEIUHEHUE M TIepeceueHre coObITHM. [IpaBuio cioxeHus
BepositHOocTeil. Cayuaiinbiii BeiOOp.IIpencraBienne skcriepumeHta B Buje jaepena.HesaBucumbie
COOBITHA. YMHOXEHHE BEpOSTHOCTEH He3aBUCHUMbIX coObITUH. [lociemoBaTenbHble HE3aBUCHUMBIC
ucneltanus. IlpencraBienne o HE3aBUCUMBIX COOBITHSIX B KU3HU.

DneMeHThl KOMOMHATOPUKH

[TpaBmiio yMHOXEHMs, NEpecTaHOBKH, (akropuan uyuciaa. CodeTaHus M YUCIO COYETAHUU.
®opmyna ymncna coyeranuil. TpeyronpHuk Ilackans. OnbITel ¢ GONBIINM YHCIOM PABHOBO3MOXKHBIX
AJIEMEHTApHbIX COOBITHI. BbluncieHne BEpOSTHOCTEM B OMNbITaX C MPUMEHEHHEM KOMOMHATOPHBIX
dopmyn. Ucneitanus bepuymnu. Ycemex u Heygaua. BepoATHOCTH COOBITUH B CEpPHHM HCIBITAHHMA
bepnymmn.

CrnyuaiiHble BEIMUUHBI

3HAKOMCTBO CO CJIy4allHbIMHM BEJIMYMHAMU HA MPUMEPAX KOHEUHBIX JHUCKPETHBIX CIy4alHBIX
BenuuuH. Pacnipenenenue BeposiTHocTe. Maremarnueckoe oxxuaaHue. CBoMCTBA MaTeMaTUYECKOTO
oxunanus. [lonstTue o 3akone Oonpmmx uucen. M3mepenue BepositTHOcTel. [IpuMeHeHwne 3akoHa
OOJBIIUX YUCEN B COLMOJOTHH, CTPAXOBAaHWM, B 3[PaBOOXpPAaHEHHH, OOecCredeHUHu Oe30MacHOCTH
HACEJIEHUS B YpE3BbIYAITHBIX CUTYaIUsX.

I'eomerpus
I'eomeTrpuueckne purypsoi

@urypsl B reOMETPUU U B OKPYIKAOILIEM MUPE

['eomerpuueckas ¢urypa. dopmupoBaHHe MpeICTaBICHUH O METaupeIMETHOM MOHATUU
«purypay.

Touka, nTUHUSA, OTPE30OK, HpsiMasi, JIyd, JIOMaHas, IJOCKOCTb, Yroj, OucceKkTpuca yria u eé
CBOWCTBA, BU/bI YTJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBas cuMMeTpusi reomeTpudeckux puryp. LleHTpanbHas cHMMETpUsi TEOMETPUUECKUX UTYD.

MHoroyroiasHuKn

MHOroyrojipHHUK, €ro DJ2JeMEHTBl W  €ero CcBoHcTBa. Pacmo3HaBaHHE  HEKOTOPBIX
MHOT'OYT'OJIbHUKOB. BBIMyKJIble U HEBBIITYKJIbIE MHOTOYTOJIbHUKH. [[paBHIIBHBIE MHOTOYTOJIBHUKH.
Tpeyronbauku. BeicoTa, Menuana, OucCeKTpHca, CpelHssl JIMHUS TpeyrosibHUKa. PaBHOOeIpeHHbII
TPEYrOJbHUK, €ro CBOMCTBA W MpPU3HAKU. PaBHOCTOPOHHMI TpeyroabHUK. I[IpsSAMOYroJbHBIN,
OCTPOYTOJIbHBIA, TYNOYTOJBHBI TPEYyroJpHUKH. BHemHue yrisl TpeyronbHuka. HepaBeHCTBO
TPEYrOJIbHUKA.

YerpipéxyronpHuku. [lapamnenorpamm, poM0O, TpSMOYTOJIbHHUK, KBajgpar, Tpareuus,
paBHOOenpeHHas Tpameuus. CBoiicTBa M MMpPHU3HAKM MapajuienorpamMMa, pomoOa, MpsIMOYToJbHHKA,
KBaJpara.

OKpy’XKHOCTb, KpyT

OKpy’KHOCTb, KPYT, UX 2JIEMEHTHI U CBOMCTBA; IIEHTpajbHble U BIUCaHHbIE yTibl. KacarenpHas
U CEeKyIlas K OKPY’KHOCTH, UX CBOWCTBA. BricaHHbIE U ONHMCAaHHBIE OKPY>KHOCTH UIsl TPEYTOJIbHUKOB,
YeThIPEXYTOJIbHUKOB, IPABUILHBIX MHOTOYTOJIbHUKOB.

['eomerpuueckue GUrypsl B IpocTpaHCTBe (00bEMHBIE TeNa)

MHOrorpaHHMK M €ro 3JieMeHTbl. Ha3BaHuMsS MHOTOTPAaHHUKOB C PAa3HbIM IOJIO)KEHUEM U
KOJIMYEeCTBOM TpaHeil. IlepBuuHbIe MpeacTaBIeHHs O MUpaMuie, Napaienenunese, npusme, chepe,
mape, UAJIMHAPE, KOHYCE, MX 3JIEMEHTaX U MPOCTEHIINX CBONMCTBAX.



OTHomEeHUs

PaBencTBo puryp

CBoiicTBa paBHBIX TPEYrOJIbHUKOB. I [pr3HaKku paBeHCTBa TPEYTrOJIbHUKOB.

[TapayueabHOCTB IIPSIMBIX
[Ipu3Haku ¥ cBOMCTBA MapauIeIbHBIX NPsIMbIX. AkcroMa napauieabHocTy EBkinaa. Teopema daneca.
[lepnieHiuKyIsIpHBIE MTPSIMBbIE

[Ipamoit yron. Ilepnmenaukynap kK npsamoil. Haknonnas, mnpoeknua. CepeauHHbINA
NEPHEeHIUKYIISIp K 0Tpe3Ky. CBONCTBA M MPU3HAKU MEPIEHIUKYIISIPHOCTH.

IToxoOue

[TponopunonanbHbIE 0Tpe3kH, nogodue dpuryp. [logodusie Tpeyronbuuku. [Ipu3znaku mogoous.

B3anMHoOe pacnonoxeHue npsMor U OKPY>KHOCTH, JIBYX OKPYKHOCTEH.

W3mepeHus v BbIYMCIECHUS
Beauuunbl

[Toustue Benmuuunbl. {nuna. U3mepenue nnvubl. EquHuibl n3mepenus UiHbl. Bennuuna yria.
['panycnas mepa yria.

[TorsiTe o TUTOMIAMW TWIOCKOW (GUTYpBl M e€ cBoHcTBax. M3mepenme turomasneii. EnxumHuIB
MU3MEPEHUS TUIOLIA/IH.

[IpencraBienne 06 o0BEMe M ero cBoiicTBax. M3mepenume o0béma. EnuHHMIBI M3MepeHHS
00BEMOB.

W3mepeHus v BbIYMCIECHUS

NHcTpyMeHTBl UIsi U3MEPEHUM M IMOCTPOCHMM; M3MEpPEHUE M BBIUMCICHUE YIJIOB, JUIMH

(paccrostauii), Tuomaneid. TpuroHomerpudeckrue (GYHKIMH OCTPOTO yrila B MPSMOYTOJIBHOM

TpeyrojibHuke TpuroHomerpuyeckue (GYHKIMKM TYNOro Yyria. BeluucieHwe 5>IeMEHTOB

TPEYrOJbHUKOB C MCIOJIb30BAHUEM TPUTOHOMETPUUYECKUX COOTHOLIEHUH. DopMyIibl Iuiomam

TpPEeyrojbHUKa, MapaielorpaMMa M €ro YacTHBIX BHJIOB, ()OPMYIBI JUIMHBI OKPYKHOCTH H

wionaau kpyra. CpaBHeHue 1 Bbruncienue miomaneid. Teopema [Mudaropa. Teopema cunycos.

Teopema KOCHHYCOB.
Paccrosinus

Paccrosinue mexxy Toukamu. PaccrosiHue ot Touku 10 npsimoi. Pacctosinue Mexny purypamu.

I'eomeTpryeckue MoCcTpOCHUs

['eomeTpuueckue MOCTPOSHUs I WILTIOCTPAIIMA CBOWCTB F€OMETPUUYECKUX QUTYP.

WNHCTpyMEHTBI JUIsl MOCTPOCHMM: LMPKYJb, JHMHENKA, yroiabHUK. IIpocrelmme mocTpoeHus
LUPKYJIEM U JUHEHKOI: MOCTpoeHHe OMCCEKTPHCHI YIila, MEepHeHIUKYIIsApa K NpsSIMOii, yria, paBHOrO
JAaHHOMY,

ITocTpoeHne TpeyroabHUKOB 1O TPEM CTOPOHAM, ABYM CTOPOHAM M YTy MEXAY HUMH, CTOPOHE
U IBYM IpUJIEKAIIUM K HEH yIJiaM.

Jlenenue oTpe3ka B JaHHOM OTHOIIECHHUU.
I'eomeTpuueckue npeodpazoBaHus

[TpeobpazoBanus

[Tonstue npeobpazoBanus. [IpencraBieHre o MeTanpeMETHOM MOHATUH «IIpeoOpazoBaHUEN.
ITomoGwue.

JBrxeHus

OceBast M LEHTpaJbHas CUMMETpHs, IOBOPOT U NapamienbHelii nepeHoc.KomOuHanmu
JBUKEHHUM Ha TUIOCKOCTH U UX CBOMCTBA.

BexTopel 1 KOOpAMHATHI HA MIIIOCKOCTH
Bexkropsl

[TonsiTue BekTOpa, NeHCTBUS HaJl BEKTOPAMHU, UCTIOIb30BaHUE BEKTOPOB B (PU3UKE, Pa3IOKEHUE
BEKTOpA Ha COCTAaBJISIOLINE, CKAJIIPHOE IPOU3BE/ICHUE.
Koopaunatst

OCHOBHBIE TOHATHS, KOOPAMHATBHI BEKTOpa, pacCTOsTHUE Mexay Toukamu. KoopauHartsl
CepeIMHBI OTpe3Ka. Y paBHEHUs QUTY.

IIpuMeHeHre BEKTOPOB U KOOPAMHAT JUIsl PEIIEHUS TPOCTEUIINX T€OMETPUIECKUX 3a/a4.



HcTopust MaTeMaTHKHU

Bo3HMKHOBEHHE MaTEMaTHKU KaK HayKH, dTanbl €€ pa3BUTHa. OCHOBHBIE Pa3/1€Ibl MATEMATHKU.
Boigaromuecs MaTeMaTHKU U UX BKJIaJ B pa3BUTHE HAYKH.

beckoHEYHOCTh MHOXKECTBA IPOCTHIX uucell. Uucia U AIuHBl OTPE3KOB. PanronanbHble yncia.

[TorpebHOCTh B MppanuonanbHbIx ynciax. [lkona [udaropa
3apoxaenue anreOpsl B Hempax apudmeruku. An-Xopesmu. PoxaeHne OyKBEHHON CUMBOIIMKH.
[1.depma, ®@. Buer, P. [ekapr. Mcropus Bompoca o HaXOoXJAeHUU (OpMyJl KOpHEH anredpamdecKux
ypaBHEeHHH cTenenel, 6onpimux 4eteipéx. H. Tapranss, k. Kapnano, H.X. AGens, 3.Ianya.

[TosiBNieHHe MeToAa KOOPAMHAT, IMO3BOJISIIOIIETO MEPEeBOAMTH T'e€OMETpUdYeckue OOBEKThl Ha
361K anreOpel. [losnenue rpadukos ¢pynkumid. P. lekapt, I1. @epma. Ilpumepsl pa3nudHbIX CUCTEM
KOOpJIMHAT.

3amauya Jleonapno Iluzanckoro (®uboHauum) o Kponukax, yucia PuboHauyuu. 3agada o
maxMaTHoOM Jocke. CXOAMMOCTh T€OMETPUUYECKON MTPOrPeCcCUu.

Hctoku Teopun BEpOSITHOCTEN: CTPAXoOBOE 11eJ10, azapTHbie Urpsl. [1. depma, b.Ilackans, 5. bepnymiu,
A.H.Koamoropos.

Ot 3emnenenus k reoMerpuu. [ludarop u ero mkona. Panec, Apxumen. [lnaton u
Apucrorens. [loctpoenne npaBuIbHBIX MHOTOYTONBHHKOB. Tpuccekius yria. Kaapartypa kpyra.
VYnBoenne kybOa. Hcropus wuymcma m. 3omotoe ceuenme. «Hawama» Eskmmpma. JI Diinep,
H.N.JIo6aueBckuii. icTopus nsaToro nocrynara.

['eomeTpus u uckyccTBo. I'eomeTpuueckie 3aKkOHOMEPHOCTH OKPY>KAIOILIEr0 MUpA.
ActpoHomust u reomeTpus. Uto 1 kak y3Hanu AHakcarop, OparocdeH u Apucrapx o pasmepax JIyHsl,
3emsn u Connua. Paccrosnusa ot 3emnu 1o Jlynsl u Connua. M3Mmepenue paccTosHusl OT 3eMJIH 10
Mapca.

Ponp poccuiickux y4y€HBIX B pa3Butuu  Marematuku: JL.Dimep. H.U.Jlo6aueBckwuid,
I1.JI.Yeb6nmmes, C. Kopanerckas, A.H.Koamoropos.

Maremaruka B pa3Butun Poccum: Ilerp I, mkosla mMaremMaTM4eCKMX M HAaBUIalKUX HAyK, Pa3BUTHE
poccuiickoro ¢uota, A.H.KpsuioB. Kocmuueckas nporpamma u M.B.Kenpimr.

TemaTn4yeckoe NVIaHNPOBaHUE, B TOM YHCJIE ¢ y4eTOM padoyeil MporpaMmMbl BOCIIHTAHUS
(monyus «llIko/bHBIN YPOK») € YKa3aHHEM KOJIMYECTBA YaCOB,
OTBOAUMBIX HA OCBOCHHE KAMKA0# TeMbl

5 KJace
Ne Tema (pa3znen) Komny | B Tom unciie | [IeATe€apHOCTh YUUTENS C YUETOM MPOrPaMMBbl
€CTBO | OTBOAMMBIX BocriuTaHust (Moayst «I1IkonbHBINH ypOK»)

4acoB | HA OCBOCHHUE

Ha | IPaKTUYECKO
H3y4YEH 1 yactu

ue MIPOTPAMMBI

Kownr | [Ipos
POJIBH | epOYH
pic | BbIC
pabort | pabot
bl BI

Paznen 1.Hatypanbubie uncna(19y.)

1 |Psan HaTypasbHBIX YUCEl. 2 opranuzanysi paOoThl yyalluxcs C MOJy4aeMoi Ha
ypOKe colMaabHO 3HAYUMOMN HH(pOopMalren —
MHUIMMPOBAaHKE €€ 00CYKICHNUS, BBICKA3bIBAHUS
YYaLUMHUCS] CBOETO MHEHUS TI0 €€ TIOBO.Y,
BBIPAOOTKH CBOETO K HEl OTHOILEHHS, YTO
MO3BOJIUT O0yUaromumMcst opopmMiIsTs U




PpCaIn30BbIBATH COOCTBEHHEIE HUOCH, BBICTpAaUuBAaTh
COOCTBEHHBIE CYKACHUA, OIIUPasACh HA MHCHHC
CIIenuaJIuCcTOoOB

Hudpsr. decarnunas 3
3aIMCh HATYPAJIbHBIX
YHCeIL.

OpraHu3aIUs CaMOCTOSITEIbHON paboTHI C
Y4€OHUKOM, YTO MO3BOJIUT O0YYarOIIUMUCS
MpUOOPECTH HABBIK CAMOCTOSTEIEHOTO PELICHUS
TEOPETUYECKOH MPOOIIEMBI.

Ortpe3sok. [Inuna orpeska. 4

BKJIFOUEHHE B YPOK UTPOBBIX MPOLIETYP, KOTOPHIE
IOMOTaIOT MOJJIePKaTh MOTUBALIUIO JIETEH K
MOJIyYEHUIO 3HAHUH, HAJIAXKUBAHUIO TIO3UTUBHBIX
MEXKJIMYHOCTHBIX OTHOIICHUH B KJIacCe, TOMOTaloT
YCTaHOBJICHHIO 100pOKeNaTesIbHON atMoc(epsl BO
BpeMs ypokKa

ITnmockocts. [Ipsamas. Jlyuy. 2

MIPUMCHCHUC Ha YPOKEC MHTCIIJICKTYAJIbHBIX UI'P, YTO
IMO3BOJIUT CTUMYJIMPOBATH [MIO3HABATCIbHYIO
MOTHBAaIIWIO IMIKOJIbHHUKOB

[Hkana. KoopaunatHelii 3
TyH.

opranuzanysi medcTBa  MOTHBHUPOBAaHHBIX U
3PYAUPOBAHHBIX y4aluxcs Haj ux
HEYCIIEBAIOIUMU OJITHOKJIACCHUKAMH,
JAIOLIET0  IIKOJBHUKAM COLMAJIbHO 3HAYMMBIN
OIBIT COTPYAHUYECTBA U B3aUMHON  ITOMOILHU

CpaBHeHuE HaTypaJbHbIX ) 1

YUCCII.

MHULMUPOBAHUE U MOIJEPIKKA UCCIIEI0BATEIbCKOM
JEATEIIBHOCTH IIKOJBbHUKOB, YTO JACT IIKOJIBHUKAM
BO3MOYKHOCTb MPHOOPECTH HABBIK ITyOJIMYHOTO
BBICTYIUICHHUS IIEpel ay IMTOpUEH,
apryMEeHTUPOBAaHMS U OTCTAUBAHUSI CBOEH TOUKHU
3peHus

Paznen 2.Cnoxxenue 1 BoIYMTaHUE HATYPaAJIbHBIX
gucen(314.)

HaTypaJIbHBIX YUCEII.

CrnoxeHue HaTypaJbHBIX 3 OpraHMu3aIus CaMOCTOATEIbHOU paboThI C
gucesn. CBoiicTBa y4eOHUKOM, YTO MO3BOJIUT 00YYarOIIUMHUCS
CIIOKEHHUSI MPHUOOPECTH HaBBIK CAMOCTOSTEIBHOTO PEIICHUS
TEOPETUYECKOI MPoOIIeMBbI
Brruuranue 4 MIPUMEHEHNE HA YPOKE JUCKYCCHH, YTO MO3BOJIUT

ydanmmcest proOpECTH OIBIT BEACHUS
KOHCTPYKTUBHOTI'O IMAJIOra; TPYIIOBOM paboTh
WK paboThI B Tapax, KOTOPbIE yyaT HIKOJIbHUKOB
KOMaHIHOU paboTe U B3aUMOJIEHCTBUIO C IPYTUMHU
JIETbMU

UucnoBsle U OyKBEeHHbIE 4
BbIpakeHUs. DOpMyIIbI.

opraHu3amus padoThl yUalUXCs € MOTy4aeMou Ha
YpOKe colMaiIbHO 3HAYMMOM HH(popManuei —
WHUIIMAPOBAHKE €€ 00CYKICHNUS, BBICKA3bIBAHUS
YYaLIUMUCS CBOETO MHEHUS 110 €€ TIOBOY,
BBIPAOOTKH CBOETO K HEHl OTHOIIEHWUSI, YTO
MO3BOJIHT 00yYaroUMMcs 0POPMIISTh U
pean30BbIBaTh COOCTBEHHBIE UEH, BHICTPAUBAThH
COOCTBEHHBIE CYX/IEHUS, ONMPAsiCh HA MHEHUE




CIIenuaJIucToOB

10

VYpaBHeHue.

WHULIMMPOBAHUE U TOJIIEPKKA UCCIIEA0BATEIbCKOM
JeATEIbHOCTH IMIKOJIBbHUKOB, UTO YTO JACT
IIKOJIBHUKAM BO3MOXKHOCTH MPUOOPECTH HABBIK
yOJIUYHOTO BBICTYIUICHHUS MIepe]l ay IMTOpUeH,
apryMEHTHUPOBAHUS U OTCTAaUBAHUS CBOEU TOUKHU
3pEeHUs

11

VYron. O0o3HaueHHE
yTJIOB.

IIPOBEACHUE YPOK- I€JI0BAsl UIPA, YTO IIO3BOJIUT
yUaIIUMCs IPUOOPECTH OMBIT IyOIUIHOTO
BBICTYILICHHUS IEpE]] ay IUTOPHUEH,
apryMEHTHPOBAaHMS U OTCTaWBAaHUS CBOEH TOUKHU
3pEeHUs

12

Buns! yrinos. M3mepenue
YTJIOB.

WHUIMAPOBAHKE U TIOAJEPKKA UCCIIEA0BATEIbCKOM
JeATEIbHOCTH, YTO JACT IIKOJIbHUKAM
BO3MO)KHOCTH ITPHOOPECTH HABBIK YBAKUTEIHHOTO
OTHOUICHUS K 4y>KUM U7EsIM, 0pOPMIICHHBIM B
paboTax qpyrux

13

MHOTOYTOJIbHHUKH.
PaBHbIe QurypsI.

MIPUMCHCHUC Ha YPOKEC MHTCIIJICKTYaJIbHBIX UI'P, YTO
IMO3BOJIUT CTUMYJIMPOBATH [IO3HABATCIbHYIO
MOTHBAaIIWIO IMIKOJIbHHUKOB

14

TpeyroapHUK U €ro BUIbI.

IIPUMEHEHUE HA YPOKE JUCKYCCUM, YTO ITO3BOJIUT
ydaluMmcst IpUOOpECTH OIBIT BEACHUS
KOHCTPYKTUBHOI'O IMAJIOra; TPYIIOBOM paboThl
WK paboThI B Hapax, KOTOPbIE yuaT MIKOJIbHUKOB
KOMaHJHOU paboTe U B3aUMOJIEHCTBUIO C IPYTUMHU
JIETbMU

15

[IpssmoyronbauK. Och
CUMMETPUU (UTYPBHI.

BKJIFOUEHUE B YPOK UT'POBBIX NPOLIEAYD, KOTOPEIE
IIOMOTAIOT MOJIEP’KaTh MOTUBAIMIO JIeTel K
MMOJIYy4YCHHIO 3HaHPII>i, HaJIaXKUBAaHHIO ITO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOLIEHUH B KJIacce, TOMOTaloT
YCTaHOBJIEHUIO A00posKenaTenbHON aTMochepsl BO
BpeMs ypoKa

Pazgen 3.YMHOXeHHE U JieleHre HATypaTbHBIX YUCEI

(364.)

16 | YMHOXeHUeE. OpraHu3aIs CaMOCTOATEILHON PabOTHI C
[TepemectuTenpHOE y4eOHUKOM, YTO MTO3BOJIUT 00YJaIOIIUMUCS
CBOMCTBO YMHOKEHHSI. MPHUOOPECTH HaBBIK CAMOCTOSTEIBLHOTO PEIICHUS

TEOPETUYECKOM MPOOIEMBI

17 |CouerarenbHoe 1 WHUIMAPOBAHUE U MOJJEPKKA NCCIEN0BATEIBCKON
pacmpenenuTeabHoe JESATENbHOCTH MIKOILHUKOB, YTO YTO JIACT
CBOICTBO YMHOXKCHHA. IKOJIBHUKAM BO3MOKHOCTH an06peCT1/1 HAaBBbIK

MyOJUYHOTO BBICTYIUICHHUS TIEpe]l ay IMTOpUEH,
apryMEHTHUPOBAHMS U OTCTAWBAHUS CBOEH TOUKHU
3peHus

18 |Jlenenwue. MIPUMEHEHNE Ha YPOKE AUCKYCCHH, YTO TIO3BOJIAT

ydanmmest proOPECTH OIBIT BEACHUS
KOHCTPYKTHBHOT'O IMAJIOra; TPYIIOBOM paboThI




WK paboThI B Mapax, KOTOPbIE y4aT HIKOJIBHUKOB
KOMaHJHOH paboTe U B3aWMOJEHCTBUIO C IPYTUMHU
JIETbMHU

19

Jenenue ¢ ocraTkoMm.

WHHULMMPOBAHKE U MOJJICPKKA UCCIICIOBATEIBCKOM
JeATEIBHOCTH, YTO JACT HIKOJIbHHKAM
BO3MOYKHOCTh MTPUOOPECTH HABBIK YBAKUTEIBHOTO
OTHOILCHUS K Uy>KHM MM, 0OPMIICHHBIM B
paboTtax apyrux

20

CreneHp 4mcia.

opranm3anus pabOThl yYalIuXcs C MOJydaeMOu Ha
ypOKe CoLMaabHO 3HAYUMOM HH(pOopMaLren —
WHUIIUUPOBAHUE €€ 00CYKICHUS, BBICKA3bIBAHUS
YYallUMHKCS CBOETO MHEHUS IO €€ IIO0BOJY,
BBIPAOOTKH CBOETO K HEMl OTHOIICHHMS, YTO
MO3BOJIUT 00y4aOIUMCs 0POPMIISITh U
pean30BbIBaTh COOCTBEHHBIC HJIEU, BHICTPANBATh
COOCTBEHHBIE CYXKICHHSI, OMUPAsACh HA MHEHHE
CIIECLIMAIUCTOB

21

IInomane. ITnontans
MPAMOYTOJIbHUKA.

WHULMAPOBAHHUE U TOAJEPAKKA UCCIIEA0BATEIbCKOM
JESTEIbHOCTH IIKOJbHUKOB B paMKaXx peajn3aluu
UMH UHAMBUYaTIbHBIX U IPYMIIOBBIX
UCCIIEI0BATENIbCKUX IIPOEKTOB, YTO J1ACT
LIKOJIbHUKaM BO3MOX-HOCTb IPUOOPECTH HABBIK
CaMOCTOSITEJIBHOTO PELIEHUsSI TEOPETHUECKOM
po0JIeMbl, HaBBIK FEHEPUPOBAHUSA U OPOPMIICHUS
COOCTBEHHBIX HJIel, HABBIK YBAXKUTEIHLHOTO
OTHOIIECHHUS K UyKUM HJESAM, 0(opMIIEHHBIM
B pa0oTax Apyrux ucciaenoBaresei, HaBbIK
yOJIMYHOTO BBICTYIUICHUS Tepes
ayIUTOpHEH, apryMEHTUPOBAaHUS U OTCTAaUBaHUS
CBOEH TOYKH 3PECHUS

22

[IpssMoyTONBHBIN
napajuieJIenuIe.
[Inpamua.

MHULMUPOBAHUE U MOJIEPIKKA UCCIIEI0BATENbCKOM
JEATEIBHOCTH IIKOJIBbHUKOB, YTO YTO JJACT
IIKOJIbBHUKAaM BO3MOXKHOCTb MPUOOPECTH HABBIK
myOIMYHOTO BBICTYIUICHUS TIepel ay TUTOpUEH,
apryMEHTUPOBAaHMS U OTCTAUBAHUSI CBOEH TOUKHU
3peHus

23

O6beM mpsIMOYTOIBHOTO
napajuleJenuneaa.

MIPUMEHEHNE Ha YPOKE JUCKYCCUM, YTO MO3BOJIUT
ydanmmcest proOpECTH OIBIT BEACHUS
KOHCTPYKTHBHOTI'O IMAJIOra; TPYIIOBOM paboTh
WK paboThl B Mapax, KOTOPbIE yuaT HIKOJIbHUKOB
KOMaHIHOU paboTe U B3aUMOJIEHCTBUIO C IPYTUMHU
JIETbMU

24

KomOunaropusie 3agaun.

opraHu3amus padoThl yUalUXCs € MOJTy4aeMOu Ha
YPpOKe COLMaIbHO 3HAYMMOM HH(popMannei —
WHUIIMAPOBAHKE €€ 00CYKICHNUS, BBICKA3bIBAHUS
YYaLIUMHCS CBOETO MHEHUS 110 €€ TIOBOY,
BBIPAOOTKH CBOETO K HEMl OTHOIIEHHUSI, YTO
MO3BOJIHT 00yYaroUMMcs 0POPMIISTh U
pean30BbIBaTh COOCTBEHHBIE UEH, BHICTPAUBAThH




COOCTBEHHEIC CYXXIOCHUA, OITUpasiCb HA MHCHHC
CIICcnuaJIrucCToB

Paznen 4. OO6bpIKHOBEHHBIEC TPOOH

(174.)

25

TToustre 0OBIKHOBEHHOM
poowu.

5

IIPUMEHEHHE HA YPOKE JUCKYCCUM, YTO ITO3BOJIUT
ydaiuMmcst IpUOOPECTH OIBIT BEACHUS
KOHCTPYKTHBHOTO JIHAJIOTa; TPYMIIOBON pabOThI
WK paboThl B Hapax, KOTOPbIE yyaT HIKOJIBHUKOB
KOMaHJHOU paboTe U B3aUMOJIEHCTBUIO C IPYTUMHU
JIEeTbMU

26

[IpaBuibHbIE U
HETpaBUIbHBIE IPOOH.
CpaBHeHHE TpOOEii.

MHULMUPOBAHUE U MTOIJEPHKKA UCCIEN0BATEIbCKOM
JEATEIbHOCTHU IIKOJIbHUKOB, YTO YTO JACT
IIKOJIbHUKaM BO3MOXHOCTb PHOOPECTH HABBIK
myOIMYHOTO BBICTYIUICHUS TIEpeT ay TUTOPUEH,
apryMEHTHUPOBAHUA U OTCTAUBaHUs CBOECU TOUYKHU
3pEeHUs

27

CroXeHUe ¥ BRIYUTAHHE
npo0eit ¢ 0IMHAKOBBIMHU
3HaMEHATEIISIMU.

OpraHHU3aLus CaMOCTOSTEIBHOM PabOTHI C
y‘~I€6HI/IKOM, YTO IIO3BOJIUT O6yanOHIHMHC$I
NPUOOPECTH HABBIK CAMOCTOSTEIBHOTO PEIICHUS
TEOPETUYECKOH MPOOIEMBI

28

Jpobu u nenexHue
HATypaJbHBIX YUCEIL.

MPUMCHCHUC Ha YPOKEC MHTCIIJICKTYaJIbHBIX UI'P, YTO
IMO3BOJIUT CTUMYJIMPOBATH [IO3HABATCIbHYIO
MOTHBaIIWIO IMIKOJIbHHUKOB

29

CMelraguubIe 4icia.

WHUIIMAPOBAHKE U TIOJIEPKKA UCCIIET0BATEIHCKOM
JEeSTEIBbHOCTH, YTO JIACT LIKOJIbHUKAM
BO3MO)KHOCTH ITPHOOPECTH HABBIK YBAKUTEIHHOTO
OTHOILIECHMS K 9yKUM UAEsSIM, 0)OPMIIEHHBIM B
paboTax qpyrux

Paznen 5. Jlecsatuunsie npo6u (484.)

30

[Ipeacrasnenue o
JECATUYHBIX APOOSX.

4

opraHu3amus padoThl yUalUXCs C MOJy4aeMou Ha
YpOKe collMaibHO 3HAYMMOM HH(popManuei —
WHUIMMPOBAaHKE €€ 00CYKICHNUS, BBICKA3bIBAHUS
YYaII¥MHUCS CBOETO MHEHHMS 10 €€ TIOBO/LY,
BBIPAOOTKH CBOETO K HEHl OTHOIIIEHHMSI, YTO
MO3BOJMUT O0yYaroUMMcs 0POpMIIATh U
peann30BBIBAaTh COOCTBEHHBIEC UJICH, BEICTPAUBATh
COOCTBEHHBIE CYX/IEHUs, OMUPasiCh HA MHEHUE
CTCIIHAJINCTOB

31

CpaBHeHUE TeCATUIHBIX
Tpo0ei.

VHULMMPOBAHUE U NOJIEPKKA UCCIIEN0BATEIbCKON
JEATEIbHOCTHU IMIKOJIBbHUKOB, YTO YTO JACT
HIKOJIbHUKaM BO3MOXHOCTb PHOOPECTH HABBIK
MyOJIUYHOTO BBICTYIUICHHUS MIEepe]l ay IMTOpUeH,
apryMEHTHUPOBAHUsS U OTCTAUBAHUs CBOECU TOUKHU
3pEeHUs

32

OxkpyriieHue yucer.
[Tpuxuaku.

IIPUMEHEHHE Ha YPOKE JUCKYCCUH, YTO ITO3BOJIUT
y4aIuMes MPUOOPECTHU OTBIT BeICHUS
KOHCTPYKTHBHOTO JIHAJIOTa; TPYNIIOBON pabOThI
WM paboThI B Mapax, KOTOPbIE y4aT NIKOJIbHUKOB




KOMaHJTHOW paboTe M B3aMMOCHCTBHUIO C IPYTUMHU
JCTbMHAU

CI10’keHYE 1 BBIYUTAHUE 7 1
JECATUYHBIX IPOOCH.

33

OpraHM3aIUs CAaMOCTOSTEILHOM PabOTHI C
y49eOHUKOM, YTO MTO3BOJIUT 00YJaIOIIUMUCS
MPHUOOPECTH HABBIK CAMOCTOSTEILHOTO PEIICHUS
TEOPETUYECKOM MPOOIEMBI

34 | YMHOXEHHE NECITUYHBIX 7 1

IpoOeit.

VHULIMMPOBAHUE U NMOIJEPIKKA UCCIEN0BATEIbCKON
JeSATEIbHOCTH MIKOJIbHUKOB, UTO YTO JACT
IIKOJIBHUKAM BO3MOXKHOCTH MPUOOPECTH HABBIK
yOJIUYHOTO BBICTYIUICHHUS MIepe]l ay IMTOpUeH,
apryMEHTHUPOBAHUS U OTCTAaUBAHUS CBOCH TOUKHU
3pEeHUs

35 10 1

Jlenenue 1ecCATUIHBIX
IpoOei.

opraHu3amus padoThl yUalUXCs C MOJy4aeMou Ha
ypOKe COLMaIbHO 3HAYUMOM HH(pOopMaIren —
WHULIMUPOBAHUE €€ 00CYK/ICHHUS, BHICKa3bIBAHUS
YYaLUMHCS] CBOETO MHEHUS TI0 €€ TIOBO.Y,
BBIPAOOTKH CBOETO K HEMl OTHOIICHHMS, YTO
MO3BOJIUT 00y4arOIUMCs 0POPMIISITh U
pean30BbIBaTh COOCTBEHHBIC HJIEU, BHICTPANBATh
COOCTBEHHBIE CY>KICHHSI, OMUPAACh HA MHEHHE
CIEINAJINCTOB

36 |Cpennee 3
apupMeTHIECcKOe.
Cpennee 3HaueHue

BCINYNHEI.

WHULMAPOBAHHE U TOAJEPAKKA UCCIIEA0BATEIbCKOM
JESTEIbHOCTH IIKOJbHUKOB B paMKaXx peajn3aluu
VMU MHJIUBUTyAJIbHBIX U TPYIIIOBBIX
UCCIIEI0BATENIbCKUX ITPOEKTOB, YTO JIACT
IIKOJIbHUKaM BO3MOX-HOCTb IPUOOPECTH HABBIK
CaMOCTOSITEJIbHOTO PELICHNUsSI TEOPETHUECKOM
po0JIeMbl, HaBBIK TEHEPUPOBAHUS U OPOPMIICHHUS
COOCTBEHHBIX HJIel, HABBIK YBAXKUTEIBHOTO
OTHOIIECHHUS K YYKUM HJIEAM, 0(opMIIEHHBIM
B pa0oTax Apyrux HcciaenoBaresei, HaBbIK
yOJIMYHOTO BBICTYIUICHUS Tepes
ayIUTOpHEN, apryMEHTUPOBAaHUS U OTCTAaUBaHUS
CBOEH TOYKH 3PECHUS

37 |Ilpouentsl. Haxoxaenue 4

IPOLCHTOB OT YHUCJIA.

MNPUMCHCHUC Ha YPOKEC MHTCIIJICKTYAJIbHBIX UI'P, YTO
MO3BOJIUT CTUMYJIUPOBATH MMTO3HABATCIILHYTO
MOTHBAIIUIO IIKOJIBHUKOB

38 |HaxoxneHue yncia 1mo 7 1

€ro MpOIICHTAM.

WHUIMAPOBAHHUE U TIOAJEPAKKA UCCIIEA0BATEIbCKOM
JeSITeTbHOCTH, YTO JJACT HIKOJIbHIUKAM
BO3MOXHOCTb ITPHOOPECTH HABBIK YBAXKUTEIBHOTO
OTHOIIECHHS K Iy XUM UAEsIM, 0()OPMIICHHBIM B
paboTtax Ipyrux

Paznien 6.11oBTOpEeHNE U cucTEMaTHU3aHUS U3YYEHHOTO
Marepuana (194.)

OpTaHM3anys CAMOCTOSTEIBHON PabOTHI ¢
y4eOHUKOM, YTO MO3BOJUT 00YYaAIOIIUMHUCS
HpI/IO6peCTI/I HAaBBIK CaMOCTOATCIIBHOI'O PCIICHUA
TEOPETUYECKOH MPOOIEMBI

19 1

UTOI'o 170 4 8




6 KJ1acc

Tema (pazmen)
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O J9acTH
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THI TBI

JlesTenbHOCTh yuuTeNs ¢ y4€TOM IpOrpaMMBl
BocnuTaHus (Monys «l1IkonbHBINA ypOK»)

Pa3nenl.[lenuMocTh HaTypaibHBIX
yucen (164.)

1

Jlenutenu u KpaTHbIE.

opraHu3anus padOThl yUalIUXCsl € [OJy4aeMou

Ha ypOKE COLMAJIbHO 3HAYMMOM MH(popManuei —

MHULMUPOBaHUE €€ 00CYKICHUS, BbICKAa3bIBAHUS
YYaII¥MHUCS CBOETO MHEHHMSI 110 €€ TIOBO/LY,
BbIPa0OTKH CBOET0 K HEM OTHOLIEHHUSI, YTO

HO3BOJIUT OOy4aroumMMes: opopMIIsATh U
pean30BbIBaTh COOCTBEHHBIE H/IEH, BEICTPAUBATh
COOCTBEHHBIE CYX/I€HUs, ONMPasiCh HA MHEHUE
CHELHAINCTOB

[Tpu3Haku JenuMoCTH
Ha 10,5 u 2.

WHULIMUPOBAHUC U TOAACPIKKA
HCCHCHOB&TGHBCKOﬁ JACATCIIBHOCTH IIKOJIBbHUKOB,
YTO 4YTO JaCT IIKOJbHHMKAaM BO3MOXKHOCTb
HpI/I06peCTI/I HaBBIK Hy6J'II/I‘-IH01"O BBICTYIIJICHUA
nepeqg ay,HHTopPIefI, APTYMCHTUPOBAHUA U
OTCTAaMBaHUS CBOCH TOUKH SpCHHUA

[Tpu3Haku genuMoCTH
Ha 91 3.

UHHULUMPOBAHHE U MOAJEPIKKA
HCCIIEZIOBATEIILCKO ESITEIBHOCTH, YTO JaCT
MIKOJIbHUKaM BO3MOXHOCTb IPHOOPECTH HABBIK
YBOKUTEIFHOTO OTHOIICHHS K UYKHM HIESM,
0o opMIICHHBIM B paboTax IpPyTUx

[IpocTeie 1 cocTaBHBIE
qyuca.

MPUMEHEHNE Ha YPOKE JUCKYCCUM, YTO MO3BOJIUT
ydanmmcest proOpECTH OIBIT BEACHUS
KOHCTPYKTHBHOTI'O IMAJIOTa; TPYIIOBOM paboTh
WK paboThI B Mapax, KOTOPbIE yyaT HIKOJIbHUKOB
KOMaHIHOU padoTe U B3aUMOJIEHCTBUIO C IPYTUMHU
JEThbMU

HanbGonpmmuii oOmmin
TIEITATEND.

IIPUMEHEHHE Ha YPOKE UHTEIUIEKTYAJIbHBIX UI,
YTO MO3BOJIUT CTUMYJIMPOBATh [I03HABATEIbHYIO
MOTHBALMIO IKOJIBHUKOB

HaumMmensmiee o01tee
KpaTHoE.

MIPOBEJICHUE YPOK- JeJIOBask UTPpa, YTO MO3BOJIUT
y4alyuMcs IPUOOPECTH OMBIT ITyOIUIHOTO
BBICTYIUICHUS IIEpE]] ay AUTOPUEH,
apryMEHTHPOBAaHMSI U OTCTalBaHUS CBOEH TOUKHU
3peHus




(374.)

Paznen 2. OObIKHOBEHHBIC ApOOH

7

OCHOBHOE CBOICTBO
npodu

2

opranuzanysi pabOoThl yUalIUXCs C MOTy4aeMOu
Ha YPOKE COIMaJIbHO 3HAaYMMOi nHpopMarueit —
MHUIMMPOBAHKE €€ 00CYKICHNUS, BBICKA3bIBAHUS
YYallMMHKCS CBOETO MHEHUS IO €€ IO0BOJY,
BBIPAOOTKH CBOETO K HEl OTHOILIEHHMS, YTO
MO3BOJIUT 00y4aroImUMCcs 0pOPMIISITh U
pean30BbIBaTh COOCTBEHHBIE U/IEH, BEICTPAUBATh
COOCTBEHHBIE CYXKICHHSI, OMUPAsACh HA MHEHHE
CHEIMAJIMCTOB

Cokpaienue apooei

MIPUMEHEHNE Ha YPOKE JUCKYCCHH, YTO TIO3BOJIUT
y4aluMes MpUOOPECTH OMBIT BEJICHUS
KOHCTPYKTHBHOT'O IUAJIOTa; TPYIIOBOM paboTh
Wiy paboThI B Mapax, KOTOPBIE y4ar MIKOJILHUKOB
KOMaHJHOU paboTe U B3aUMOJICHCTBUIO C IPYTUMHU
JETbMHU

[IpuBenenue npobdeit k

o01IeMy 3HaMEHATEITIO.

CpaBHenue npobeit

OpraHHU3alus CaMOCTOSTEIBHOM PabOTHI C
y‘~I€6HI/IKOM, YTO IIO3BOJIUT O6yanOHIHMHC$I
NPUOOPECTH HABBIK CAMOCTOSTEIBHOTO PEIICHUS
TEOPETUYECKOI MPOOIEMBI

10

Crnoxxenue u
BBIYHATaHUE IPo0eii C
pa3HBIMU
3HaMEHATEIIMHI

BKJIIOUEHHUE B YPOK UIPOBBIX MPOLEAYP, KOTOPbIE
IIOMOTaI0T MOJJIEpKaTh MOTUBALIUIO JIETEH K
HOJYYEHHUIO 3HAaHUM, HaJIa)KUBAHUIO TTO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOIIEHUH B KJlacce,
IIOMOTAIOT YCTaHOBIIEHHIO T0OpOKeNIaTeTbHON
arMocdepsl BO BpeMsl ypoKa

11

YMHOXeHue 1pobeit

UHHULMMPOBAHHE U MOAJEPIKKA
WCCIIE/IOBATEIbCKON IEATEIbHOCTH IIKOJILHIKOB B
paMKax pean3alui UMU UHIUBUAYAIBHBIX U
TPYTIIOBBIX UCCIIEAOBATEIBCKUX MIPOEKTOB, YTO
JIacT IIKOJIbHUKaM BO3MOXX-HOCTb IproOpecTu
HaBBIK CAMOCTOSATEIBHOTO PEUICHUS
TEOPETUYECKOM MPOOIeMbl, HaBBIK T€HEPUPOBAHUS
1 ohopmIiteHUsI COOCTBEHHBIX UCH, HABBIK
YBaKUTEIBHOTO OTHOIICHUS K Uy>KUM HJIESIM,
0o OpMIIEHHBIM B paboTax Jpyrux
ucclieioBareei, HaBbIK MyOJIMYHOTO
BBICTYIIJICHHS TIEPE] ayJIUTOPHEH,
apryMEHTHPOBAaHUS U OTCTAUBAHUS CBOEH TOUKU
3pEHHS

12

Haxoxnenue qpobu ot
qHcIa

WHUIUUPOBAHUC U IMOAACPIKKA
HCCHC}IOB&T@HBCKOﬁ JCATCIIBHOCTH IIKOJIBbHUKOB,
YTO 4YTO JaCT IIKOJbHHMKaM BO3MOXKHOCTb
HpI/I06peCTI/I HaBBIK Hy6.]'II/I'-IH01"0 BBICTYIIJICHUA
nepen ayI[HTopHeﬁ, APTYMCHTUPOBAHUA U
OTCTAaMBaHUS CBOCH TOUKH 3pCHUMA

13

B3aumHo obpaTHBIE
qucna

OpTraHM3aIHs CAMOCTOATEIBHOM PaboThI C
y4€OHHUKOM, YTO MO3BOJIUT 00YUYAIOIIIUMHUCS
MPUOOPECTH HABBIK CAMOCTOSTEILHOTO PEIICHUS
TEOPETHYECKOU MPOOIJISMBI

14

Jlenenue npoGeit

IIPUMEHEHHE HA YPOKE MHTEIUICKTYAJIBbHBIX UIP,




YTO MO3BOJUT CTHUMYJIHUPOBATH MMO3HABATCIILHYTO
MOTHBAIIWIO MKOJIbHUKOB

15

Haxosxnenue ducia no
3HAYEHHIO €T0 APOOH

WHUIMAPOBAHKUE U TIOAJCPIKKA
WCCIIEIOBATEIbCKOW JACATEIIBHOCTH IKOJIbHUKOB B
paMKax peanu3alnyuy UMH UHAWBUIYAIbHBIX U
IPYIIIOBBIX UCCIICAOBATEIBCKUX MPOCKTOB, YTO
JIaCT MIKOJbHUKAM BO3MOXK-HOCTh IproOpecTu
HaBBIK CAMOCTOSTEIIEHOTO PEIICHUS
TEOPETUYECKOM MPOOIEMBI, HABBIK T€HEPUPOBAHMUS
1 oopMIIeHHSI COOCTBEHHBIX UJICH, HABBIK
YBOKUTEIFHOTO OTHOIICHUS K Uy>KUM HJIESIM,
0(OPMIICHHBIM B paboTax IPyrux
UCCIIeIOBaTeNeH, HaBbIK ITyOJIMYHOTO
BBICTYIIJICHHS TIEPE]] ayJIUTOPHCH,
apryMEHTHPOBaHUS U OTCTAHMBAHUS CBOCH TOUKU
3peHHSI

16

[IpeobOpaszoBanue
O0OBIKHOBEHHBIX JPOOCH
B JIECATUYHEIE.

OpraHu3aIUs CaMOCTOSITETILHON pabOTHI C
Y4€OHUKOM, YTO MO3BOJIUT O0YYaIOIIUMUCS
MpHOOPECTH HABBIK CAMOCTOSITEIEHOTO PELICHHUS
TEOPETUYECKOI MpobIIeMbl

17

Hecaruunoe
MPUOTMKCHHE
OOBIKHOBEHHOM Tpoou

opraHu3anusl padOThl yYalIUXcsl € MOJy4aeMou

Ha yPOKE COLMAJIbHO 3HAYMMOM MH(popManuein —

MHUIMMPOBAHKE €€ 00CYKACHNUS, BBICKA3bIBAHUS
YYaII¥MHUCS CBOETO MHEHHMSI 10 €€ TIOBO/LY,
BBIPAOOTKH CBOETO K HEHl OTHOILEHHMSI, YTO

HO3BOJIUT O0y4aromMMes: opopMIIAITh U
peann30BBIBATh COOCTBEHHBIE HIIEH, BEICTPAUBAThH
COOCTBEHHBIE CYX/IEHUs, ONMPAsiCh HA MHEHUE
CIIEIUAJIIICTOB

Paznen 3. OTHOmIEHUs ¥ ponopuuu(274.)

18

OTHOIIEHUS.

2

WHULMUPOBAHUE U MOJEPIKKA
HCCIIEI0BATENBCKON 1€ATEIbHOCTU IKOJIBHUKOB,
YTO YTO JJACT IIKOJbHUKAM BO3MOXXHOCTh
nproOpecTy HaBbIK MTyOIMYHOTO BBICTYIIIICHUS
nepes ayIuTopueil, apryMeHTUPOBaHUS 1
OTCTauBaHUs CBOEH TOUKH 3PECHHUS

19

[Iponopuumn.

WHUIIMAPOBAHKE U TIOAEPIKKA
HCCIIEIOBATENIbCKON I€ATEIbHOCTH, UYTO JacT
HIKOJIFHUKaM BO3MOXKHOCTH MPHOOPECTH HABBIK
YBOKUTEIBHOTO OTHOLICHUS K UYKHUM UAESM,
0(OpMIIEHHBIM B paboTax JIPyrux

20

IIpouentHoe
OTHOIICHHUEC IBYX
YHUCEl.

IIPOBEJIEHUE YPOK- JEJIOBask UTPa, YTO MO3BOJIUT
y4dalumcs mpuoOpecT ONbIT MyOIMYHOTO
BBICTYIUIEHUS MIEpEA ayAUTOPUEH,
apryMEeHTUPOBAaHMS U OTCTaWBaHUS CBOEH TOUKHU
3peHus

21

[Ipsimast u obpatHas
MIPOIOPLIMOHANIbHBIE
3aBUCHMOCTH.

opranuzaiysi paOoThl yUalluXcs C MOTy4aeMou
Ha YpOKe COIMaJIbHO 3HaYMMON nHpopMarueit —
MHUIMMPOBAaHKE €€ 00CYKICHNUS, BBICKA3bIBAHUS
YYaIUMHCS CBOETO MHEHUS 110 €€ TIOBONY,
BBIPAOOTKH CBOETO K HEl OTHOILEHHS, YTO
MO3BOJIMT 00yJaoUmmMcs 0popMIIsITh U




PCAIM30BbIBATH COOCTBEHHBIC HUacu, BBICTpanuBaTh
COOCTBEHHBIE CYXKIACHUA, OIIUpasiCb HA MHCHHC
CIICaJIruCTOB

22 | [lencHue yncia 3
B JIAaHHOM OTHOILICHUHU.

OpraHM3aIUs CAaMOCTOSTEILHOM PabOTHI C
y49e0OHUKOM, YTO MTO3BOJIUT 00YJaIOIIUMUCS
MPHUOOPECTH HABBIK CAMOCTOSTEILHOTO PEIICHUS
TEOPETUYECKOM MPOOIEMBI

23 | OKpYy>XHOCTb U KPYT. 2

BKJIFOYEHHUE B YPOK UTPOBBIX HPOLIEAYP, KOTOPHIE
MIOMOTAIOT MOJEPKAaTh MOTUBAIIUIO JIETEH K
HOJTYYEHHIO 3HAHWH, HAJIQ)KUBAHUIO TIO3UTHBHBIX
MEXIIMYHOCTHBIX OTHOIIEHUH B KJlacce,
IIOMOTAIOT YCTAHOBJICHUIO JOOpOXKEIaTeIbHOMI
arMocgepsl BO BpeMsi YpoKa

24 | JInuHA OKPY)KHOCTH. 2
[Lmomaae kpyra.

MMPUMCHCHUC Ha YPOKC MHTCIIJICKTYaJIbHBIX UI'D,
4TO IMO3BOJUT CTHUMYJIHUPOBATH IIO3HABATCIIbHYIO
MOTHBAIIWIO IMIKOJIBHHUKOB

25 | Humusgp, KOHYC, map. 1

MHHUIMMPOBAHKE U TIOIJCPIKKA
MCCIIEJOBATEIBCKOM ESITETbHOCTH IIIKOJIbHUKOB B
paMKax peanu3anuy UMH WHAWBUIYATbHBIX U
IPYIIIOBBIX UCCIIEIOBATEIBCKUX MIPOEKTOB, YTO
JIACT MIKOJIbHIUKAM BO3MOK-HOCTh IproOpecTu
HaBBIK CAMOCTOSITEIILHOTO PEIICHHS
TEOPETUYECKOM MPOOIEMBI, HABBIK TCHEPUPOBAHMUS
¥ 0OpMIICHHSI COOCTBEHHBIX HJICH, HABBIK
YBOKUTEIFHOTO OTHOIICHUS K TyKUM HJIESM,
o(opMIIEHHBIM B paboTax APYrHx
UCCIIeI0BaTeNel, HaBbIK ITyOJIMYHOTO
BBICTYTIJICHUS NIEPEN ayIUTOpHEH,
apryMEHTHPOBaHUS U OTCTAMBAHUS CBOCH TOUKU
3peHHUs

26 | lmarpaMMBbl. 3

opraHu3aIysi padOThl yHAIIUXCS C MOTy4aeMoi
Ha ypOKE COLMAJIbHO 3HAYMMOI MH(popManuei —
WHUIMMPOBAHKE €€ 00CYKICHNUS, BBICKA3bIBAHUS
YYaII¥MHUCS CBOETO MHEHHMSI 10 €€ TIOBO/LY,
BBIPAOOTKH CBOETO K HEHl OTHOIIEHHMSI, YTO
HO3BOJIUT O0y4aroMMes: OpOpMIIATh U
peann30BBIBaTh COOCTBEHHBIE HJIEH, BEICTPAUBATh
COOCTBEHHBIE CYX/IEHUs, ONUPasiCh HA MHEHUE
CIEIHAJNCTOB

27 | CnyuaiiHbie COOBITHSI. 3 1
BepositHOCTB
CITy4aifHOrO COOBITHSL.

opranuzaiysi paOoThl yUalllUXcs C MOJy4aeMou

Ha YpPOKe COIMaJIbHO 3HaYMMON nHpopMarueit —

MHUIMMPOBaHKE €€ 00CYKICHNUS, BBICKA3bIBAHUS
ydJaluMucsa CBOCTO MHCHUA 110 €€ ITOBOAY,
BBIPAOOTKH CBOETO K HEl OTHOILIEHHMS, YTO

MO3BOJIUT O0y4aromumMcest 0hOpMIIsITh U
peann30BbIBaTh COOCTBEHHBIE U/IEH, BEICTPAUBAThH
COOCTBEHHEIE CYXKIACHUA, OIMUpasiCb HA MHCHHC
CIIELUAIIMCTOB

Pa3nen 4. PanyonanbHbBIE YUCiIa U J€HCTBUS Hall
HuMH (684.)

28 TlonoxurensHbIe u 7
OTpHUIATENILHBIE YHUCIIA.

OpraHM3aIlys CAMOCTOSATEIHHON PabOTHI C
y49e0HMKOM, YTO MO3BOJIUT 00YJaAIOIIUMUCS




Koopaunathas npsimast.

MpUOOPECTH HABBIK CAMOCTOSTEIIEHOTO PELICHUS
TEOPETUYECKOI MpobIIeMbl

29 | Monynb uucna. MHUIMAPOBAHHUE U TOAJIEPKKA
CpaBHeHHE yucen MCCIIEJOBATEIIBCKOM ESITebHOCTH IIKOJILHUKOB,
YTO YTO JACT IIKOJIBHUKAM BO3MOXKHOCTh
IPUOOPECTH HABBIK IyOIMYHOTO BHICTYILICHHS
nepes] ay IMTOpHel, apryMeHTUPOBAHUS U
OTCTauBaHMs CBOCH TOUKH 3PECHUS
30 | Cnoxenue OpraHu3aIMsl CaMOCTOATEIBHOM paboTHI C
palMOHAIBHBIX YHCEN U y4eOHHKOM, YTO MO3BOJIUT 00YHaIOMINMHCS
CBOICTBA CIIOXKEHHUSL. MpUOOPECTH HABBIK CAMOCTOSITEIEHOTO PELICHUS
TEOPETHYECKOH MPOoOIEMBI
31 | Beruuranue NPUMECHEHHE Ha YPOKE HHTEIUICKTYJIbHBIX U,
PaLMOHAIBHBIX YHCEI YTO MO3BOJIUT CTUMYIIUPOBATh MTO3HABATEIBHYIO
MOTHBAIIHIO [IKOJBHUKOB
32 | YMHOXeHHUE OpraHu3anysi padOThI yUaluXcsi C MOJTy4aeMoil
panMoHATBHBIX YHCET U Ha YPOKE COIMAIbHO 3HAYMMOH HH(popMarmen —
CBOMCTBA YMHO)KEHHSL. MHHULUMPOBaHHE €€ 00CYKICHUS, BEICKA3bIBAHHSI
yUYaIIIMHUCS CBOETO MHEHHS IO €€ TIOBOY,
BBIPAOOTKHU CBOETO K HEHl OTHOIICHHSI, YTO
MO3BOJHT O0YYaIOMMCS OPOPMIISTh U
peann30BbIBaTh COOCTBEHHBIE UICH, BEICTPAUBATh
COOCTBEHHBIE CYX/IEHUS, OITMPAsICh HA MHEHUE
CIICIIMAJICTOB
33 | Koadpdunment. BKJIIOYEHHUE B YPOK HTPOBBIX MPOLIEAYP, KOTOPHIE
PacnpenenurensHoe MIOMOTAIOT MOJ/IEP’KATh MOTUBAIIMIO JIETEH K
CBOWCTBO YMHOKEHHUS. MOJTYYSHHIO 3HAHUH, HAJIa)KMBAHUIO TIO3UTUBHBIX
MEKJIMYHOCTHBIX OTHOLICHUH B Ki1acce,
MIOMOTaIOT YCTAHOBJICHUIO TOOPOXKeIaTeIbHOM
arMocgepsl BO BpeMsl ypoka
34 | [enenue OpraHM3alMs CaMOCTOSATEIbHON PabOTHI C
palMOHAIBHBIX YHCETL. y4€OHUKOM, YTO MO3BOJIUT O0YYarOIUMUCS
MPHOOPECTH HABBIK CAMOCTOSITEIEHOTO PEIICHUS
TEOPETUYECKOI MpobIeMbl
35 | Pemenue 3amau ¢ opraHu3anusi padbOThl yYalIUXCsl € MOJydyaeMou
MIOMOIIBIO YPaBHEHUN Ha ypOKE COIMaIbHO 3HAYMMOM HHpOpMaLne —
WHUIIMMPOBAHKE €€ 00CYKICHNUS, BBICKA3bIBAHUS
YYaIIXMHUCS CBOETO MHEHHMSI 10 €€ TIOBO/LY,
BBIPAOOTKH CBOETO K HEHl OTHOIIEHWUSI, YTO
MO3BOJMUT 00yJaroUMMcs 0POpMIIATh U
pean30BBIBaTh COOCTBEHHBIE HIICH, BEICTPAUBATh
COOCTBEHHBIE CYX/IEHUS, ONUPasiCh HA MHEHUE
CIIEIIMAIIIICTOB
36 | [lepienauKymsipHBIC opraHu3zaiysi padOoThI yUAIIUXCs C MOTydaeMOu
npsIMBIE. Ha ypOKe COIMaJIbHO 3HAYMMOI HHpOpManueil —

WHUIIMAPOBAHKE €€ 00CYKICHHUS, BBICKA3bIBAHHUS
yUaIluMHUCS] CBOETO MHEHHMS IO €€ TOBOY,
BBIPAOOTKH CBOETO K HEHl OTHOIICHHS, YTO
MO3BOJHUT O0yYaroUMMcs OQOPMIIATh U
peann30BBIBaTh COOCTBEHHBIE /I, BEICTPAaUBATh
COOCTBEHHBIE CYX/IEHUS, OIMPAsiCh HA MHEHUE
CIELIUAINCTOB




37 | OceBas 1 LEeHTpaNbHAs 3 MIPOBEICHUE YPOK- JIEIIOBasi UTPa, YTO MO3BOJIUT
CHMMETPHH. y4aIuMes IPHOOPECTH OTIBIT MyOIMIHOTO
BBICTYIUICHHS [IEPE]] ay IUTOPHEH,
apryMEHTHPOBAHUS U OTCTAaMBAHUS CBOCH TOUKU
3peHHS
38 [TapamiensHbie 2 MHUIIMMPOBAHUE U TIOJIEPIKKA
MpsIMBIE. HCCIIEIOBATENIbCKON AEATEIbHOCTH HIKOJILHUKOB,
9TO YTO JACT LIKOJILHUKAM BO3MOKHOCTh
pUoOpPECTH HABBIK ITyOIMYHOTO BBICTYIUICHUS
nepen ayAuTOpHeH, apryMeHTUPOBAHUS U
OTCTaMBAHUs CBOEH TOUKH 3pEHHS
39 | KoopaunatHas 5 OpraHU3aIMs CaMOCTOSATEILHON PabOTHI ¢
IIJIOCKOCTb. y4eOHUKOM, YTO TO3BOJIUT 00YYAIOIIUMUCS
NPUOOPECTH HABBIK CAMOCTOSTEIBHOTO PEIICHUS
TEOPETUYECKOI MPOOIeMBI
40 | I'padukmn. 4 1 WHULIUUPOBAHUE U TIOICPIKKA
MCCIIEIOBATEIbCKON AEATEIBHOCTH IKOJILHIKOB B
paMKax peayn3alii IMU HHIUBUIYAIbHBIX U
TPYTIIOBBIX UCCIIEAOBATEIBCKUX MIPOEKTOB, YTO
JIaCT IIKOJIbHUKAaM BO3MOXX-HOCTb ITPUOOpECTH
HaBBIK CAMOCTOSATEIIBHOTO PELICHHUS
TEOPETHYECKOM MPOOIIEMbI, HAaBBIK T€HEPHPOBAHHS
U opopmIIeHUST COOCTBCHHBIX HJICH, HABBIK
YBaXHUTEJIHFHOTO OTHOLICHUS K YY)KUM HJCSIM,
oopMiIeHHBIM B paboTax APYTHX
uccleioBaresei, HaBbIK MyOJIMYHOIO
BBICTYTIJICHUS TIEPE ayJIUTOPHEH,
apryMEHTUPOBaHUS U OTCTAUBAHUS CBOEH TOUKU
3pEHHS
IToBTOpEHUE M 22 1 3 OpraHu3alUs CaMOCTOSITEIbHON pabOTHI C
crCcTeMaTH3anus y4eOHHUKOM, YTO TIO3BOJHUT 00YUYArOIIUMHUCS
yueOHOro MaTepuaia. IPUOOPECTU HABBIK CAMOCTOSITENILHOTO PELICHUs
TEOPETUUECKON MPOOIIEMbI
UTOT'O 170 4 10
7 knace
AJaredpa
Ne Tema (pa3znen) Komu B tom JlesTenbHOCTh YUUTENS C YUETOM MPOTrpamMMBbl
YecTB qucie BocriuTaHust (Moayst «l1IkonbHBIN YpOK»)
0 OTBOJIUMBIX
4acoB Ha
Ha OCBOCHHE
u3yde | MpaKTHUECK
HHE 0l yacTu
IPOrpamMMbl
Kon | Ilpo
TPOJ | BEpo
BHBI | YHBI
e e
pabo | pabo
TBl | TBI




Pasznen 1. JIuneiinoe ypaBHEHHE ¢ OHOU

nepemeHHoM(194.)

Benenue B anredpy

2

opraHu3anus padbOThl yHalIUXcsl € [0Jy4aeMou
Ha ypOKE COLIMAJIbHO 3HAYMMOI HH(popManuei —
MHUIMMPOBAaHHE €€ 00CYKIACHNUS, BHICKA3bIBAHUS
YYaIIMMHUCS CBOETO MHEHMSI 10 €€ TIOBO/LY,
BBIPAOOTKH CBOETO K HEl OTHOILIEHHMS, YTO
HO3BOJIUT O0y4aroIMMes: OpOpMIIATh U
pean30BbIBaTh COOCTBEHHBIE U/IEH, BEICTPAUBATh
COOCTBEHHBIE CYX/IEHUs, ONMPAsiChb HA MHEHUE
CIELIMAINCTOB

JIuneitHoe ypaBHEeHHE
C OJIHOHM IIEPEMEHHOMN

opranuzanus paboThl yyalluxcs C [OJy4aeMou
Ha YPOKE COIMAJIBHO 3HAYMMOI nH(popManuei —
MHUIMMPOBaHUE €€ 00CYKACHUS, BbICKa3bIBAHUS
ydJaluMucsa CBOCTO MHCHUA 110 €€ IIOBOAY,
BbIpAOOTKH CBOETO K HEl OTHOILEHMSI, YTO
MIO3BOJIUT O0y4JaronmMMcst OpopMIIsITh U
peann30BbIBaTh COOCTBEHHBIE UJIEH, BEICTPAUBATh
CcOOCTBEHHbBIE CYKACHUA, OIMUpPasAIChb HA MHCHHC
CIEMAJINCTOB

Pemenue 3amau ¢
MIOMOILIbIO YPaBHEHUI

MHULMMPOBAHUE U MOJACPKKA
UCCIIe/I0BATENILCKOM 1€ATEIbHOCTH
IIKOJIBHUKOB, YTO YTO JACT IIKOJIbHUKAM
BO3MOXKHOCTb ITPUOOPECTH HaBBIK
yOJIMYHOTO BBICTYIICHUS TIEpe]]
ayauTOpuel, apryMEHTUPOBAHUS U
OTCTaMBaHUs CBOEH TOUKH 3PEHMUSI

IToBTOpEHME U
CHCTeMaTH3aIUs
y4eOHOro Matepuana

opranusaius medcrTsa MOTUBUPOBAHHBIX U
SPYAUPOBAHHBIX YUYaIIUXCS HAJl UX
HEYCIIEBAKOIUMH
OJTHOKJIACCHUKAMH, JTAFOIIErO
LIKOJIbHUKAM COLIMAJIbHO 3HAYUMBIN OTIBIT
COTPYIHUYECTBA M B3AMUMHOW  TTOMOIIH

Pasnen 2. Ilensie Bepaxkenus (504.)

Tox1eCTBEHHO 2 opraHu3anusi padbOThl yYalIUXCsl € MOJydyaeMou
PaBHBIE BBIPAKEHUS. Ha ypOKE COIMaIbHO 3HAUNMOM
ToxnecTBa nH(popmaIuen — THUIIMUPOBAHUE €€
00CyKJIeHH S, BBICKA3bIBAaHUS YUAIIUMUCS
CBOEr0 MHEHUS T10 €€ TIOBOJLY, BEIPAOOTKH
CBOEro K HE OTHOILEHUS, YTO MO3BOIUT
oOyyarormumcst opopMIIsTh U
pean30BBIBATH COOCTBEHHBIC UICH,
BBICTpPanBaTh COOCTBEHHBIC CYKICHMUS,
ONUpPasiCh HA MHEHUE CIEIUATNCTOB
Crenensb ¢ 2 MIPOBEJICHUE YPOK- JeJIOBasi UTPpa, YTO MO3BOJIUT
HaTypaJbHbIM YYaIUMCs IPUOOPECTH OMBIT MyOIUIHOTO
MoKa3aresieM BBICTYTUICHHS TIEPE]T ay IUTOPHUEH,
apryMEHTUPOBAHUS U OTCTAUBaHUs CBOEH
TOYKHU 3PEHUS
CBolicTBa CTENEHU C 4

HaTypaJIbHBIM
[I0Ka3aTesIeM

WHUIIMMPOBAHUE U TIOJIIEPIKKA
HUCCIEN0BATENLCKON IEATEIHHOCTH
IIKOJIbHUKOB B PAMKaX peau3alui UMHU




WHUBUIYATBHBIX U TPYIIIOBBIX
HCCIIeIOBATEIbCKUX TIPOCKTOB, YTO JIACT
IIKOJTBHUKAM BO3MOXK-HOCTh MPUOOPECTH
HAaBBIK CAMOCTOSITEIHHOTO PEIICHUS
TEOPETUUECKOI MPOOIEMBI, HABBIK
TeHEPHUPOBAHUS U 0(OPMIICHUS
COOCTBEHHBIX HJICH, HABBIK
YBaXUTEIHHOTO OTHOIIICHUSI K TYKUM
HJICSM, 0(OpPMIICHHBIM B paboTax
JIPYTUX HCCIIe0BaTeNIeH, HAaBbIK
MyOIMYHOTO BBICTYTUICHHS TIEPE]T
ayIMTOpPUEH, apryMEHTHUPOBAHHS U
OTCTaWBaHUs CBOCH TOUKH 3pEHUS

OIHOYIEHEI

OpraHHu3aIMs CaMOCTOATEIbHOM PaboThI C
y4eOHHKOM, YTO TTO3BOJIUT
00y4aroIMMUCS TPUOOPECTH HABBIK
CaMOCTOSITEJIbHOTO PEIICHUS
TEOPETUYECKON MPOOIEMbI

MHuorouseHsl

WHUIUHUPOBAHUC U NIOAACPIKKA
HCCHGHOB&TGHBCKOﬁ ACATCIIBHOCTHU
IIKOJIBHHUKOB, YTO 4YTO AAaCT INKOJBbHHUKaAM
BO3MOXXHOCTb HpI/IO6p€CTI/I HaBBIK
Hy6JII/I‘-IHOFO BBICTYIIJICHUSA ICPE
ay,HHTOpHeﬁ, APTYMCHTUPOBAHUA U
OTCTaMBaHUS CBOCH TOYKHU 3pCHUA

10

CnoxxeHue u
BBIUUTAHUE
MHOTOYJICHOB

opraHu3aiys paboThl yUalIUXCs C MOTydyaeMoOi
Ha YPOKE COIMAIBHO 3HAYUMMOMN
uH(popMaIel — THUIIMUPOBAHUE €€
06C}’)K)1€HI/I$I, BBICKA3BIBAHUSA YHAIITUMUCAH
CBOETO MHEHHUS IO €€ TIOBO/TY, BEIPAOOTKH
CBOETO K HeH OTHOLICHHUA, YTO ITO3BOJIUT
oOyyarormumcst ohOpMIISTh U
peann30BbIBaTh COOCTBEHHBIE HJIEH,
BBICTpauBaTh COOCTBEHHBIE CYKICHHUSI,
OnurpasCb HAa MHCHHUC CIICHUAJIMCTOB

11

YMHOXKEHNE
OJHOYJIEHA Ha
MHOTOYJIEH

IIPUMEHEHHE Ha YPOKE JUCKYCCUH, YTO ITO3BOJIUT
y4almmest MPUOOPECTH OMBIT
BE€/ICHUS] KOHCTPYKTHBHOTO JMAJIOra;
IpyNnoBoi paboTkl WM pabOTHI B Mapax,
KOTOpBIE Y4aT IIKOJIbHUKOB KOMaHTHOM
paboTe 1 B3aUMOJECHCTBUIO C IPYTUMHU
JeTbMHU

12

YMHOXKEHNE
MHOTOWIeHa Ha
MHOTOYJIEH

BKJIIOYEHHE B YPOK UTPOBBIX MPOILENYP, KOTOpPHIE
MIOMOT'al0T MOAJEPKATh MOTHBALIMIO
JIETeN K MOTYyYECHHIO 3HAHUM,
HaJIa)KMBAaHUIO MTO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOIIEHUH B KJlacce,
IIOMOT'al0T YCTaHOBJIEHUIO
J00poXxenaTebHOM aTMoCc(epbl BO BpeMst

ypoKa

13

Paznoxenue
MHOI'O4YJICHOB Ha

opraHuzaiysi paOOoThl ydalluxcs C MOJy4aeMou
Ha YpOKE COLMAIbHO 3HAYUMOM




MHOXHUTEIIH.
Brigecenue o0miero

MHOKHUTEIIA 32 CKOOKH

nH(popMaLueil — THUITUMPOBAHUE €€
00CYKJICHUS1, BBICKA3bIBAHHS YYAIIUMHUCS
CBOET0 MHEHUS 110 €€ II0BOJY, BBIPAOOTKH
CBOETO K HeH OTHOIICHHUS, YTO TIO3BOJIUT

oOy4JaromMcs 0opopMIIsITh U
pean30BbIBaTh COOCTBEHHBIC HIICH,
BBICTPaMBaTh COOCTBEHHBIE CYKIICHUS,
OIMpasiCh HA MHCHHUE CIICIIMAIICTOB

14 | Paznoxenue WHULMHAPOBAHKUE U TIOJJIEPKKA
MHOI'OYJICHOB Ha UCCIIEI0BATENIbCKON AEATENIbHOCTH, YTO
MHOKUTENN. MeTon JIaCT LIKOJIbHUKAM BO3MO)KHOCTh
IPyHNIHUPOBKU IpUOOPECTH HABBIK YBAKUTEIBHOIO

OTHOILEHUS K YYXKUM UJCSIM,
0(OpMJICHHBIM B paboTax JAPyrux

15 | [IpousBenenue VHUIMMPOBAHUE U MOJIEPIKKA
Pa3sHOCTH U CYMMBI UCCIIe/IOBATENILCKOM 1€ATEIIbHOCTH
JIBYX BBIPKCHUN IIKOJIbHUKOB, YTO YTO AACT IIKOJIbHUKAM

BO3MOXXHOCTb ITPUOOPECTH HaBBIK
yOJIMYHOTO BBICTYIICHUS TIEpE]
ayauTopuel, apryMeHTUPOBAHUS U
OTCTaMBaHUS CBOCH TOUKH 3PEHHSI

16 | Pa3Hoctb kBagpaToB UHHULMMPOBAHKE U MOJIEPIKKA
JIBYX BBIPKCHUN UCCIIEZIOBATENIbCKOM J1eATENbHOCTU

IIKOJIbHUKOB, YTO YTO AACT IIKOJIbHUKAM
BO3MOYKHOCTb ITPHOOPECTH HABBIK
nyOJINYHOTO BBICTYIUIEHUS TepeNt
ayJIUTOpUEH, apryMEHTHPOBAHUS U
OTCTaMBaHUs CBOEH TOUKH 3pEHHSI

17 | KBampar cymmbl IPUMEHEHHE Ha YPOKE JUCKYCCUM, YTO IMO3BOJIUT
U KBaJIpaT pa3HOCTH yyarumces nproOpecTr OMBIT
JIBYX BBIPKCHHUN BEJICHUS] KOHCTPYKTUBHOTO JTUAJIOra;

IpyNIoBoOi paboOTHI UM paboThI B Mapax,
KOTOPBIE Y4aT MIKOJTBHUKOB KOMaHTHOU
paboTe 1 B3aMMOJICHCTBUIO C IPYTUMHU

JeTbMHU

18 | [IpeobpazoBanue OpraHu3alUs CaMOCTOSITEIbHON paboThI C
MHOTOYJIEHA B y4eOHUKOM, YTO [TO3BOJIUT
KBaJ[paT CyMMBI WU 00yJaromuMHUCs IPUOOPECTH HABBIK
pa3HOCTH JABYX CaMOCTOSITENILHOTO PELIeHUS
BbIpOKEHUI TEOPETUYECKON MPOOIEeMBI

19 | Cymma 1 pa3HOCTB opranu3anus medcTsa MOTUBUPOBAHHBIX U
KyOOB JIByX SPYAMPOBAHHBIX yUAIIUXCS HAJl MX
BBIpOKEHU I HeyCIEeBaIOLUMU

OJTHOKJIACCHUKAMH, JArOIIEero

MIKOJIFHUKAM COIMAJIbHO 3HAYMMBIHA OTIBIT

COTPYAHHMYECTBA U B3aUMHOM  TTOMOIIH

20 | [TpumeHeHMe OpraHu3aIs CaMOCTOATEIILHON PabOTHI C
Pa3IMYHBIX CIIOCOOOB y4e€OHHUKOM, YTO MO3BOJIUT
pa3oKEeHU 00y4arIUMUCS TPUOOPECTH HABBIK
MHOTOYJICHa Ha CaMOCTOSITENIBHOTO PELICHUS
MHOXHTEIH TEOPETUYECKON MPOOIEMBI

Paznen 3. ®yuknuu(12y).




21

CBsi3u MeX11y
BEJIMUYMHAMMU.
DOyHKIUA

OpraHu3aIUs CaMOCTOSITEIbHON pabOTHI C
y4€OHUKOM, YTO MO3BOJIUT
00yJaromuMuUCs MPHOOPECTH HABBIK
CaMOCTOSITEJIBHOTO PELICHUS
TEOPETUYECKON MTPOOIIEMbI

22

Crnioco0bl 3a1aHuS
byHKIIUN

IPOBEJCHUE YPOK- JAEJI0Basi UTPa, YTO ITO3BOJIHUT
YYaIIUMCs IPUOOPECTH ONBIT MTYOJIUIHOTO
BBICTYIUICHHS IIEpe]T ayAUTOPHEH,
apryMEHTHPOBAHUS M OTCTAaUBaHMS CBOCH
TOYKH 3pCHHUS

23

['padux pyHkunm

opranu3zanus megpcTBa MOTUBUPOBAHHBIX U
OPYAUPOBAHHBIX YYaLUXCS HAJ UX
HEYCIEBAIOIIUMHU
OJIHOKJIACCHUKAMM, JAIOLIEro
HIKOJIbHUKAM COLMAJIBHO 3HAYMMBIA OIIBIT
COTPY/IHUYECTBA U B3aUMHOW  ITOMOLIU

24

Jlunetinas QpyHKUus,
e€ rpaduk u cBOMCTBA

opraHu3anus padOThl yUalIUXCcsl € MOJy4aeMou
Ha yPOKE COIIMAJIbHO 3HAYMMOMN
UHpOpMaIe — THUIIMUPOBAaHHE e
00CYX/1eHUs1, BbICKa3bIBAaHHS YUAILIUMUCS
CBOET0 MHEHUS 0 €€ II0BOJY, BBIPAOOTKH
CBOETO K HE OTHOIIEHUS, YTO MO3BOJIUT
oOy4JarommMcst 0opOpMIIsITh U
peann30BbIBaTh COOCTBEHHBIE UIIECH,
BBICTpauBaTh COOCTBEHHbBIE CYKICHMUS,
ONMpPAsICh HAa MHEHHUE CHEIMAINCTOB

Pa3nen 4.Cucrembl TMHEWHBIX YPaBHEHUH C IByMS
nepeMeHHbIMU (19).

25

YpaBHEHHUs C 1ByMs
NIEPEMEHHBIMU

2

opraHu3aIysi padOThl yHAIIUXCS C MOTy4aeMoi
Ha YPOKE COLIMAJIbHO 3HAYUMOM
nHpopMaluei — MHUIUMPOBaHUE €
00Cy>KIIeHH S, BBICKA3bIBAHUS YUAIIUMUCS
CBOET0 MHEHUS IO €€ TI0BOJY, BBIPAOOTKH
CBOETO K HE OTHOILEHUS, YTO MO3BOJIUT
oOyyarormumcst opopMIISITh U
peann30BbIBaTh COOCTBEHHBIE UIICH,
BBICTPauBaTh COOCTBEHHBIE CYKICHMUS,
ONMPAsCh HAa MHEHHE CHEUAJINCTOB

26

JInneliHoe ypaBHEHME
C IByMs
MIEPEMEHHBIMH U €T0
rpadux

MPUMEHEHNE Ha YPOKE JUCKYCCUM, YTO MO3BOJIUT
ydalmmcst PUOOPECTHU OTIBIT
BEJICHUS] KOHCTPYKTUBHOTO JTHAJIOTa;
IpyNIIoBOi paboOTHI UM paboTHI B Mapax,
KOTOpbIE y4aT IIKOJIbHUKOB KOMaHTHOM
paboTe U B3aMMOJIEHCTBHIO C IPYTHUMHU
JETbMHU

27

CucreMsl ypaBHEHUH
C IByMs
NIEPEMEHHBIMH.
['paduueckuit metox
pELLIEHNUs] CUCTEMBI
JIBYX JTUHEUHBIX
YPAaBHEHUU C ABYMsI

MHULMUPOBAHUE U MOAJEPIKKA
HCCIIEI0BATENbCKOM 1eATEeNbHOCTH
LIKOJIBHHUKOB, YTO YTO JAcT HIKOJIbHUKAM
BO3MOYKHOCTh MPUOOPECTH HABBIK
myOIMYHOTO BBICTYIIJICHUS TIEpe]]
ayJIUTOpHEN, ApryMEHTUPOBAaHHUS U
OTCTaMBaHHUS CBOEH TOUKH 3PEHMUSI




MNCPCMCHHBIMU

28 | Pemenue cucrem 2 OpraHu3aIs CaMOCTOSTEIIbHON PabOTHI C
JIMHEHHBIX YPAaBHEHUN Y4eOHUKOM, YTO TO3BOJIUT
METOJIOM 00y4arIUMUCs TPUOOPECTH HABBIK
MOJICTAHOBKHU CaMOCTOSITEIIbHOTO PELICHUS

TEOPETUUYECKON MPOOIEMbI

29 | Pemenwne cuctem 3 WHULIMMPOBAHUE U TIOJJIEPIKKA
JUHEHHBIX YpaBHEHUIH UCCJIEZIOBATENIbCKOM IEATENbHOCTH, YTO
METOIOM CIIOKCHHS JIacT IKOJIbHUKAM BO3MOKHOCTb

MPUOOPECTH HABBIK YBAKUTEIHHOTO
OTHOILEHUS K YYXXUM UJCSIM,
0(OpMJICHHBIM B paboTax APyrux

30 | Pemenwue 3amau c 6 1 MHULMAPOBAHKUE U TOAJCPIKKA
MOMOIIbIO CUCTEM UCCIIEZIOBATENbCKOM J1eATebHOCTH
JMHEWHBIX YpaBHEHHH IIKOJILHUKOB B paMKax pean3alid UMH

WHIUBUAYAIbHBIX U TPYNIIOBBIX
UCCIIEIOBATEIILCKUX MTPOEKTOB, YTO JIACT
IIKOJIbBHUKAaM BO3MOXK-HOCTh PUOOPECTH
HaBBIK CAMOCTOSTEIILHOTO PEIICHUS
TEOPETUUECKOI MpoOIeMbl, HABBIK
TeHEePHUPOBaHUSA U OPOPMIICHHUS
COOCTBEHHBIX U/IeH, HAaBBIK
YBOKUTEIHHOTO OTHOIICHUS K Ty>KUM
UesM, o opMIIECHHBIM B paboTax
JPYTUX UCCIIEOBATENIEH, HABBIK
MyOJMYHOTO BBICTYIUICHUS TIepest
ayIUTOPUEH, apryMEHTUPOBAHHS U
OTCTauBaHUs CBOEH TOUKU 3pEHUS
[ToBTOpEeHUe 1 cucTeMaTH3aus yaeOHOTO
Matepuana (74)

31 | [MoBTopeHue u 7 OpraHu3aIys CaMOCTOATEIbHON PabOTHI C
cucTeMaTH3anus y4e€OHHUKOM, YTO MO3BOJIUT
y4ueOHOro MaTepuaia 00y4armuMHUCs TPUOOPECTH HABBIK

CaMOCTOSITENIbHOTO PELIeHUS
TEOPETUUYECKON MPOOIEMbI
NTOT'O 102 4 4
I'eomerpust
Ne Tema (pa3znen) Komu B Tom JleATenpHOCTh YUUTENSA C YYETOM IIPOrPaMMBbl
94eCTB qrcie BocriuTanust (Moyst «I1IKOTBHBIH YPOK»)
0 OTBOJIMMBIX
9acoB Ha
Ha OCBOCHHE
u3yde | MpaKkTH4YeCK
HHE Ol yacTu
IPOrpamMMbl




Kon | Ilpo
TPOJI | BEpO
BbHBI YHBI
e e
pabo | pabo
TBI | THI

Paznen 1. Ipocreiimume reomerpuyeckie GUrypsl u
ux cBoiicTBa(l54.)

1 | Touku u npsimble 2

MHULMUPOBAHUE U MOAJEPIKKA
HCCIIEIOBATENbCKON 1eATEeIbHOCTH MIKOJIBHUKOB,
YTO YTO JACT LIKOJbHUKAM BO3MOXXHOCTh
MPUOOPECTH HABBIK MYOIMYHOTO BBHICTYIIIICHUS
nepe ay IMTopueil, apryMeHTUPOBAaHUS U
OTCTauMBaHUs CBOCH TOUKH 3PEHHUS

2 | OTpe3ok u ero AjanHa 3

OpraHu3aIUs CaMOCTOSITETIHHON pabOTHI C
y4eOHHKOM, YTO MO3BOJIUT 00YYarOIUMUCS
pHOOPECTH HABBIK CAMOCTOSITEIIFHOTO PEUICHHUS
TEOPETUYECKOI MpobIIeMbl

3 | JIyu. Yrom. 3
W3mepenue yrioB

opranuzanus medcTBa MOTUBUPOBAHHBIX U
JPYAUPOBAHHBIX yYalUXCs HAJ UX
HEYCIIEBaOIUMU
OJIHOKJIACCHUKAMM, JAIOLIEro
LIKOJIbHUKAM COLMAJIBHO 3HAYMMBIA OIIBIT
COTPY/IHUYECTBA U B3aUMHON  ITOMOLIU

4 CMeXHbIE U 3
BEPTUKAJIHHBIE YTIIbI

opraHu3anus padOThl yUalIUXCsl € [OJy4aeMou
Ha YPOKE COLIMAJIBHO 3HAYUMOM
nHpopMaleil — THUIUMPOBaHUE €€
00CYX/1eHUs, BbICKa3bIBAaHUS YUALIUMUCS
CBOET0 MHEHUS O €€ TI0BOJY, BHIPAOOTKH
CBOETO K HE OTHOILEHUS, YTO MTO3BOJIUT
oOyyarormumcst opopMIISTh U
peann30BbIBaTh COOCTBEHHBIE UIICH,
BBICTPauBaTh COOCTBEHHBIE CYKICHMUS,
ONMPAsCh HA MHEHHUE CHEIMAINCTOB

5 | llepnenaukymnsipabie 1
npsMble

WHULMUPOBAHUE U MOJIEPIKKa
MCCIIEZIOBATENBCKOM 1eATENbHOCTU
LIKOJIBHUKOB, YTO YTO JACT HIKOJIbHUKAM
BO3MOXXHOCTb PHOOPECTH HABBIK
MyOJUYHOTO BBICTYIUICHHUS MIEpe]T
ayJuTOpuel, apryMeHTUPOBAHUS U
OTCTaMBaHUS CBOEH TOUKHU 3PEHHUSI

6 AKCHUOMBI 1

OpraHu3aIUs CaMOCTOSITEIbHON paboTHI C
y4eOHHKOM, YTO TIO3BOJIUT
00yJaromuMHUCs PHUOOPECTH HABBIK
CaMOCTOSITEIIbHOTO PEIICHHS
TEOPETUYECKON MPOOIEeMBI

7 | IloBropenue u 2 1
CHCTeMaTH3aIIUs
y4eOHOro Matepuana

OpraHu3aIUs CaMOCTOSITEIbHON paboTHI C
y4eOHHKOM, YTO TIO3BOJIUT
00yJaromuMHUCs PHUOOPECTH HABBIK
CaMOCTOSITENILHOTO pelIeHUs
TEOPETUYECKON MPOOIEMBI

Paznen 2. Tpeyronpauku. (184.)




PaBHbie
TPEYTrOJIbHUKH.
Bricota, meauana,
ouccekTpuca
TPEYroJIbHUKA

WHUIMUPOBAHUE U TOMIEPIKKA
UCCIIEIOBATEIILCKOM JICATEIIbHOCTH
[IKOJIPHAKOB B PaMKax peau3aluyd UMU
WH/IMBUYAIBHBIX W TPYIITOBBIX
MCCIIEIOBATEIbCKUX MPOEKTOB, YTO JIACT
IIKOJIbHUKAM BO3MOX-HOCTh IPUOOPECTH
HAaBBIK CAMOCTOSTEIILHOTO PEIICHUS
TEOPETUIECCKOM MPOOIEMBI, HABBIK
TeHepUpOBaHUs U 0hopMIICHUS
COOCTBEHHBIX HJICH, HaBBIK
YBOXKHUTEIHLHOTO OTHOIICHUS K UYKUM
Uesm, odopMIIEHHBIM B paboTax
JIPYTHUX UCCIIeA0BaTeNeH, HABBIK
yOJMYHOTO BBICTYIUICHUS TIEpe]T
ayTUTOPHEH, apryMEHTUPOBAHUS U
OTCTaWBAHUS CBOCH TOUKH 3PCHHS

IlepBblil 1 BTOpOH
IIPU3HAKU PABEHCTBA
TPEYTOJIBHUKOB

WHUIUHUPOBAHUC U TOAACPIKKA
HCCHGHOB&TGHBCKOﬁ ACATCIIBHOCTHU
IIKOJBHHUKOB, YTO 4YTO AA4CT INKOJBbHHUKaAM
BO3MOXXHOCTb HpI/IO6p€CTI/I HaBBbIK
Hy6JII/I‘-IHOFO BBICTYIIJICHUSA ICPEI
ay,HHTOpHeﬁ, APTYMCHTUPOBAHUA U
OTCTanBaHU CBOCH TOYKHU 3pCHUA

10

PaBHOOCIpCHHBII
TPEYTOJBHUK U €T0
CBOMCTBa

IPUMEHEHHE Ha YPOKe JUCKYCCH, YTO MO3BOJIMUT
ydalmmest IPUOOPECTH OIIBIT
BE/IEHUS] KOHCTPYKTUBHOI'O INAJIOTa;
IpyNnoBOi paboThl UM pabOTHI B Mapax,
KOTOpBI€ Y4aT IIKOJIbHUKOB KOMaHIHOM
paboTe 1 B3aUMOJECHCTBUIO C IPYTUMHU
JeTbMHU

11

IIpu3naku
paBHOOEPEHHOTO
TPEYTOJIbHUKA

opra"uszanus medcTsa MOTUBUPOBAHHBIX U
JPYAUPOBAHHBIX yYaLUXCS HAJ UX
HEYCIEBAIOIINMHU
OJIHOKJIACCHUKAMM, JAIOLIEr0
IIKOJIbHUKAM COLMAJIBHO 3HAYMMBIA OIIBIT
COTPYAHUYECTBA U B3AMMHOM  ITOMOIIU

12

Tpernit npusHak
paBeHCTBA
TPEYTOJIbHUKOB

opraHu3aiysi padOThl yHAIIUXCS C MOTy4aeMoi
Ha YPOKE COLIMAJIBHO 3HAYUMON
nHpopMalueit — THUIUUPOBaHHE €€
00CyKJIeHH S, BBICKA3bIBAHUS YUAIIUMUCS
CBOET0 MHEHUS O €€ TI0BOJTY, BEIPAOOTKH
CBOETO K HE OTHOILEHUS, YTO MTO3BOJIUT
oOyyarormumcst opopMIIsTh U
peann30BbIBaTh COOCTBEHHBIE HJIEH,
BBICTPAauBaTh COOCTBEHHBIE CYKICHHUS,
ONMpPasiCh HA MHEHHE CIIEUAINCTOB

13

TeopeMmsbl

OpraHu3aIUs CAMOCTOSITEIIHHON pabOTHI C
y4eOHUKOM, YTO MTO3BOJHUT
00yJarOIIUMUCS IPHOOPECTH HABBIK
CaMOCTOATCIIBHOT'O PCIICHU A
TEOPETHIECCKOUN MPOOIeMBI

14

IloBTOpEHMUE U

OpraHu3alUsl CaMOCTOSITEIILHON pabOTHI C




cucTeMaTH3amus y4eOHHUKOM, YTO TTO3BOJIUT
y4ueOHOro Marepuasna 00y4arIUMUCS TPUOOPECTH HABBIK
CaMOCTOSITEIIbHOTO PELICHHS
TEOPETUYECKOU MPOOIEeMbI
Paznen 3. Ilapamnensusie npsmbie. CymMMa yriioB
TpeyronbHuKa(164).
15 | [MapamnensHbie 1 WHULIMMPOBAHUE U TIOJJIEPIKKA
npsiMble UCCJIEZIOBATENIbCKOM e TENbHOCTH, YTO
JacT IKOJIbHUKAM BO3MOKHOCTD
MPUOOPECTH HABBIK YBAKUTEIHHOTO
OTHOILEHUS K YYXXUM UJCSIM,
0(OpMJICHHBIM B paboTax APyrux
16 | IlpuzHaku 2 MIPUMEHEHHUE Ha YPOKE JUCKYCCUH, UTO MO3BOJIUT
napauieIbHOCTH yYaImmcst pUOOPECTH OIBIT
TIPSIMBIX BEJICHUS KOHCTPYKTUBHOTO INAJIOTA;
IPyNIOBOM pabOThI UM pabOTHI B Mapax,
KOTOPBIE Y4aT IIKOJIBHUKOB KOMaHTHOU
paboTe U B3aMMOJACHUCTBUIO C APYTUMU
JeTbMHU
17 | CpoiicTBa 3 OpraHHU3aIHs CaMOCTOATEIbHOM PaboThI C
napaIebHBIX y4eOHHUKOM, YTO TTO3BOJIAT
IPSIMBIX 00y4JarImUMUCS TPUOOPECTH HABBIK
CaMOCTOSITEIIbHOTO PEIICHHS
TEOPETUYECKON MPOOIEeMbI
18 | Cymwma yrioB 4 MHULAAPOBAHUE U NOAJECPIKKA
TPEyToJIbHUKA UCCIIe/IOBATENILCKOMN 1€ATEIIbHOCTH
IIKOJILHUKOB, YTO YTO JACT IIKOJbHUKAM
BO3MOXKHOCTb ITPUOOPECTH HaBBIK
MyOIMYHOTO BBICTYIIJICHUS TIEpe]T
ayauTOpuel, apryMeHTUPOBAHUS U
OTCTaMBAHUS CBOCH TOUKH 3pEHHSI
19 | [IpsmoyroabHbII 2 VMHULMMPOBaHUE U MOJACPKKA
TPEYTOJILHUK WCCIIE/IOBATEIbCKON AEATEIBHOCTH, YTO
JIacT IKOJIbHUKAM BO3MO)KHOCTb
nproOpeCTH HABBIK YBAKUTEIHHOTO
OTHOILEHUS K YYXKUM HUIESIM,
0 OpMIIEHHBIM B paboTax Ipyrux
20 | CgoiicTBa 2 opranu3zanus megpcTBa MOTUBUPOBAHHBIX U
IPSIMOYTOJIBHOTO APYAMPOBAHHBIX YUAIIUXCS HAJl MX
TPEyroJIbHUKA HEYCIEeBAIOIUMHU
OTHOKJIACCHUKAMH, JAfOIIETO
IKOJIbHUKAaM COLIMAJIbHO 3HAYMMBIH OTBIT
COTPYAHHYECTBA ¥ B3aMMHON  ITOMOIIHN
21 | [ToBTOpCHHE U 2 1 OpraHu3aIs CaMOCTOATEILHON PabOTHI C
cucTeMaTH3anus y4e€OHHUKOM, YTO MO3BOJIUT
y4ueOHOro MaTepuasia 00y4JarmUMHUCs TPUOOPECTH HABBIK
CaMOCTOSITEJIbHOTO PELICHUS
TEOPETUUYECKON MPOOIEMbI
Pasznen 4.0xpyxHOCTb U Kpyr. I'eomeTpuueckue
noctpoenus (169).
22 | 'eomeTpuueckoe 2 opraHm3aiys padOThl yUaIIUXCS C MOTy4aeMOi
MECTO TOYEK. Ha YPOKE COIMAJIbHO 3HAYMMOM




OKpy’>KHOCTb U KpYyT

nH(popMaLueil — THUITUMPOBAHUE €€
00CYKJICHUS1, BBICKA3bIBAHHS YYAIIUMHUCS
CBOET0 MHEHUS 110 €€ II0BOJY, BBIPAOOTKH
CBOETO K HeH OTHOIICHHUS, YTO TIO3BOJIUT

oOy4JaromMcs 0popMIIsITh U
pean30BbIBaTh COOCTBEHHBIC HIICH,
BBICTPaMBaTh COOCTBEHHBIE CYKIICHUS,
OIMpasiCh HA MHCHHUE CIICIUATICTOB

23 | HexoTopsie cBOiCTBa 3 WHULIMMPOBAHUE U TIOJJICPIKKA
OKPYHOCTH. UCCIIEZIOBATENIbCKOM 1eATebHOCTH
KacarenpHas k IIKOJBHHUKOB, YTO YTO JACT IIKOJIbHUKAM
OKPYXHOCTHU BO3MOXKHOCTb IMPHOOPECTU HABBIK

MyOJIUYHOTO BBICTYIUICHUS TIEPET
ayUTOpHUEH, apryMEHTHPOBAHUS U
OTCTAaWBAHMUS CBOCH TOYKH 3PCHHUSI

24 | Onucaduas u 3 WHULIUUPOBAHUE U TIOICPIKKA
BITMCAHHAsS UCCIIEIOBATEIIECKON ICATEIBHOCTH, YTO
OKPYXHOCTHU JIaCT IIKOJIbHUKAM BO3MOXKHOCTh
TPEYTOJIbHUKA nproOpecTH HaBBIK YBAKUTEIHLHOTO

OTHOUICHHUS K UyKUM UIESIM,
oopMIIeHHBIM B paboTax JPyrux

25 | 3amauu Ha 3 opranusanus medcrsa MOTUBUPOBAHHBIX U
MOCTPOCHHE APYAUPOBAHHBIX YUAIIUXCS HAJ KX

HEYCIEBAIOLUMU
OHOKJIACCHUKAMH, JAFOIIETO
IIKOJIBbHUKAM COITMAIEHO 3HAYUMBIN OTIBIT
COTPYAHHYECTBA ¥ B3aMMHOH  TTOMOIIHU

26 | Meron 3 MHULUAPOBAHUE U TOJJEPIKKA
TeOMETPUIECKUX MECT HCCIIEIOBATEIbCKON A TETHbHOCTH
TOYEK B 33/1a4ax Ha IIKOJTbHUKOB B pPaMKax peanu3alui UMU
MIOCTPOCHHE WHIMBUIYAITBHBIX U TPYIIITOBBIX

HCCIIEZIOBATENbCKUX MTPOEKTOB, UTO TACT
IIKOJIbHUKaM BO3MOX-HOCTb TPHOOpecTH
HaBBIK CAMOCTOSITETTFHOTO PEIIeHUs
TEOpPETUUECKOI MpoOIeMbl, HABBIK
TeHepUpoBaHus U 0hopMICHUS
COOCTBEHHBIX HCH, HaBBIK
YBOXKUTEIHLHOTO OTHOIIICHUS K UYKUM
nJesM, 0(OopMIIEHHBIM B paboTax
JIpYTHUX MCCleoBaTeNei, HaBBbIK
MyOJIMYHOTO BHICTYIIIICHUS TIepe]T
ayIUTOpHEH, apryMEHTUPOBAHUS U
OTCTAWBaHUS CBOCH TOYKH 3PEHUS

27 | IloBTOpEHUE U 2 OpraHu3aIUs CaMOCTOSITEIbHON paboTHI C
CUCTEeMaTH3aIHs Y4eOHHUKOM, YTO TTO3BOJIHUT
y4ebHOro Matepuana 00y4arIUMHUCS TPUOOPECTH HABBIK

CaMOCTOSITEIIbHOTO PEIICHHS
TEOPETUYECKON MPOOIEeMBI
[ToBTOpeHue 1 cucTeMaTH3aus y4eOHOTO
Marepuana (3u1)

28 | IloBTOpenue u 3 OpraHu3aIys CaMOCTOATEILHON PabOTHI C

CUCTEMAaTH3aIIH y4eOHUKOM, YTO MTO3BOJIHUT




y4eOHOro MaTepuana

00y4aromuMuUCs MPHOOPECTH HABBIK
CaMOCTOSITEJIBHOTO PELICHUS
TEOPETUYECKON ITPOOIIEMbI

NUTOTI'O 68 4
8 Kiacc
Auredpa
No Tema (pazmen) Konu B Tom JeqaTenbHOCTh yUUTENs ¢ yYETOM MPOrpaMMBbl
YECTB 4YUCIIE BocnuTaHust (Moays «l1IkonbHBINA ypOK»)
0 OTBOJIMMBIX
4acoB Ha
Ha OCBOCHHE
u3yde | MpaKkTH4YECK
HUE 0il yactu
IPOrpaMMbl
Kon | Ilpo
TPOJ | BEPO
bHBI | YHBI
e e
pabo | pabo
THI TBI
Paznen 1. PanmonanbHbie BepakeHus1(434.)
1 | PanmonanbHbIe ApoOH 2 opraHu3aiysi padoThl yHAIIUXCS C MOTy4aeMoit
Ha yPOKE COLMAJIbHO 3HAYMMOI nH(popManuei —
MHULMUPOBaHUE €€ 00CYKIEHMsI, BICKA3bIBAHUS
YYaLUMHCS CBOETO MHEHUS 110 €€ TIOBOLY,
BBIPa0OTKH CBOET0 K HEMl OTHOIIEHHUSI, YTO
HO3BOJIUT O0y4aroIMMest OpOpMIIATh U
pean30BbIBaTh COOCTBEHHBIE U/IEH, BEICTPAUBATh
COOCTBEHHBIE CYX/I€HUs, ONMPasiCh HA MHEHUE
CHEIHAJIMCTOB
2 | OcHOBHOE CBOHCTBO 3 NPUMEHEHHE Ha YPOKE JUCKYCCHIA, YTO MO3BOJIHT
palroHaIBHOM 1podH ydanmmcest pUOOPECTH OIBIT BEACHUS
KOHCTPYKTUBHOTI'O IMAJIOra; TPYIIOBOM paboThI
WM paboThI B Mapax, KOTOPbIE y4aT HIKOJIbHUKOB
KOMaHJITHOW paboTe U B3aUMOJIEHCTBUIO C IPYyTUMHU
J€ThbMU
3 | Cnoxenne u 3 OpraHu3aIUsl CAMOCTOSITEITHHON pabOTHI C
BBIYUTAHUE y4e€OHHUKOM, YTO MO3BOJIUT
paMOHAIBHBIX 00y4armUMHUCs TPUOOPECTH HABBIK
npo0eit ¢ CaMOCTOSITENIBHOTO PELICHUS
OJINHAKOBBIMU TEOPETUUECKON MPOOIEMbI
3HaMEHaTeISIMU
4 | Cnoxenue u 7 1 VHHULIMMPOBAHUE U NOJJEPIKKA
BBIYUTAHUE HCCIIEI0BATENBCKON 1€ATENbHOCTU
paroHaIbHBIX UIKOJIBHHUKOB, YTO YTO JACT HIKOJIbHUKAM
npobeit ¢ pa3HBIMU BO3MOXXHOCTb PHOOPECTH HABBIK
3HAMEHAaTEJSIMU MyOJUYHOTO BBICTYIUICHHUS MIEpe]T
ayJUTOpueH, apryMEHTHPOBAHUS U
OTCTalBaHUs CBOEH TOUKH 3pEHMSI
5 | YMHOXeEHHE U 4 opranu3zaius megpcTBa MOTUBUPOBAHHBIX U
JIeJIeHHe SPYAMPOBAHHBIX yUaIIUXCs HAJl MX




parroHaIbHBIX
npobeii. Bo3Benenue
paroHaIbHON Apodu
B CTENEHD

HEYCIIEBAIOILIUMHU
OJTHOKJIAaCCHUKaMHU, JArOLIETO
LIKOJIbHUKAM COLIMAJIbHO 3HAYUMBIN OIIBIT
COTPYAHUYECTBA U B3aMMHOM  ITOMOILIHU

6 | ToxxmecTBeHHBIC 8 1
npeoOpa3oBaHus
parroHaTbHBIX
BBIPAXKECHUM

WHUIUUPOBAHUE U MOMIEPIKKA
UCCIIEIOBATEIILCKOM JICATEIIbHOCTH
[IKOJIPHUKOB B PaMKax pealu3aluyd UMU
WH/IMBUYAIBHBIX W TPYIITOBBIX
MCCIIE/IOBATENIbCKUX MPOEKTOB, YTO JIACT
IIKOJIbHUKaM BO3MOX-HOCTh IPUOOPECTH
HAaBBIK CAMOCTOSITEIILHOTO PEIICHUS
TEOPETUIECCKOM MPOOIEMBI, HABBIK
TeHepUPOBaHUs U 0hopMIICHUS
COOCTBEHHBIX HJICH, HABBIK
YBOKHUTEIHHOTO OTHOIIICHUS K TYKUM
UesM, ohopMIIECHHBIM B paboTax
JPYTHUX UCCIIEA0BaTEICH, HABBIK
yOJMYHOTO BBICTYIUICHUS TIEpe]t
ayTUTOPHECH, apryMEHTUPOBAHUS U
OTCTaWBAHUS CBOCH TOUKH 3PCHHS

7 | PaBHOCHIIBHBIE 3
YpaBHEHHUS.
Pammmonanbubie
ypaBHEHUSA

opraHuzaiysi padOThl yHAIIUXCS C MOTy4aeMoi
Ha YPOKE COIMAIIbHO 3HAYUMOM
UHpOpMaIe — THUIIMUPOBAaHHE e
00Cy>XJIeHHS, BBICKA3bIBAHUS YUAIIUMUCS
CBOET0 MHEHUS 0 €€ II0BOJY, BBIPAOOTKH
CBOETO K HE OTHOILEHUS, YTO MO3BOJIUT
oOyyarormumcst opopMIIsTh U
peann30BbIBaTh COOCTBEHHBIE UIIECH,
BBICTPauBaTh COOCTBEHHBIE CYKICHMUS,
ONMpPAsICh HAa MHEHHUE CHEIMAINCTOB

8 Crenels ¢ UeIbIM 4
OTPHIIATEIBHBIM
MOKa3aTeJIeM

WHULMUPOBAHUE U MOAJEPIKKa
MCCIIEZIOBATENBCKOM 1eATENbHOCTU
LIKOJIBHUKOB, YTO YTO JACT IIKOJIbHUKAM
BO3MOXKHOCTb ITPUOOPECTH HaBBIK
MyOJUYHOTO BBICTYIUICHHUS NIEPE]]
ayauTOpuel, apryMEHTUPOBAHUS U
OTCTaMBaHUS CBOEH TOUKH 3PEHMUSI

9 CBoiicTBa cTeneHu 5
C LEJIBIM TOKa3aTeaeM

IIPUMEHEHHE HA YPOKE JUCKYCCUM, YTO ITO3BOJIUT
y4amuMest MPUOOPECTU OTBIT
BEJICHUSI KOHCTPYKTUBHOIO TUAJIOra;
IpyNIoBO# paboThI UM pabOTHI B Mapax,
KOTOPBIE y4aT IIKOJIBHUKOB KOMAaHIHOM
paboTe 1 B3aUMOJECHCTBUIO C IPYTUMHU
JETbMHU

10 k 4 1
Oyukus Y = X

u e€ rpadux

opranusanus medcTsa MOTUBUPOBAHHBIX U
JPYAUPOBAHHBIX yYALUXCS HAJ UX
HEYCIEBAIOIINMHU
OJIHOKJIACCHUKAMM, JAIOLIEr0
IIKOJIbHUKAM COLMAIIBHO 3HAYMMBbIA OIIBIT
COTPYAHUYECTBA U B3aUMHOM  ITOMOIIU

Paznen 2. KBaaparusie kopHH. JleiiCTBUTEIbHBIE
yucia.(244.)




7 | Oynxmumay = x2 VHULMUPOBAHUE U MOAJEPIKKA
u e€ rpadux UCCIIEI0BATENIbCKON NEATEIBbHOCTH, YTO
JIaCT LIKOJIbHUKAM BO3MO)KHOCTh
MPUOOPECTH HABBIK YBAKUTEIBHOTO
OTHOUIEHMS K Uy>KUM UIESIM,
0(OpMJICHHBIM B paboTax APyrux
8 | KBagpaTHbIe KOpHH. IIPOBEJICHUE YPOK- J€JIOBask UTPa, YTO MO3BOJIUT
Apudmernueckuii y4alMCcs MPUOOPECTH OMBIT MyOIMYHOTO
KBaJpaTHBIA KOPEHb BBICTYIUICHHUS TIEPE]l ay IUTOPUEH,
apryMEHTUPOBAHUS U OTCTAMBAHUS CBOEH
TOUYKH 3pPEHHUS
9 | MHOXecTBO U €ro IIPUMEHEHUE HA YPOKE JUCKYCCUH, YTO MO3BOJIUT
AIIEMEHTBI ydalmmest pUOOPECTH OTIBIT
BEJICHUSI KOHCTPYKTUBHOIO IUAJIOTa;
IpYyNIIOBOM paObOTHI M paboTHI B Mapax,
KOTOPBIE y4aT MIKOJIbHUKOB KOMaHIHOM
paboTe U B3aUMOJECHCTBUIO C IPYTUMHU
J€TbMHU
10 | ITogMHOXECTBO. OpTraHMU3aIHs CAMOCTOSTEILHOU PabOTHI C
Onepanuu Haj y4eOHUKOM, YTO MTO3BOJIUT
MHO’KECTBaMHU 00yJaromuMHUCs IPHOOPECTH HABBIK
CaMOCTOSITEJIBHOTO PEIICHUS
TEOPETUUYECKON MTPOOIIEMbI
11 | Yucnossie MHULUAPOBAHUE U TIOJAECPIKKA
MHO’KECTBA UCCIIEZIOBATENIbCKOM JIEATENbHOCTH, YTO
JIaCT LIKOJIbHUKAM BO3MO)KHOCTh
MPUOOPECTU HABBIK YBAKUTEIBHOTO
OTHOUIECHMS K UyKUM UIESIM,
0 OpMIIEHHBIM B paboTax Ipyrux
12 | CgoiicTBa VHULMMPOBaHUE U MOJACPKKA
apuMeTUIECKOro HCCIIEIOBATEIBCKON EATEIIbHOCTH
KBaJIpaTHOT'O KOPHSI IIKOJIBHUKOB, YTO YTO AACT IIKOJIBHUKAM
BO3MOKHOCTb MPUOOPECTH HABBIK
yOJINYHOTO BBICTYIUIEHUS TepeN
ayJIUTOpHUEll, apryMEHTHUPOBAHUS U
OTCTaWBaHHUsS CBOEH TOUKH 3PEHMUSI
13 | ToxxaecTBeHHBIE opra"uszanus medcTsa MOTUBUPOBAHHBIX U
npeoOpa3oBaHus SPYIUPOBAHHBIX YYAILIUXCS HAJ UX
BBIpaXECHHUI, HeyCIEeBaIOLUMU
CoJIepIKaIInX OJTHOKJIACCHUKaMHU, JIAIOLLEr0
KBaJIpaTHbIE KOPHU HIKOJIbHUKAM COIIMAJIbHO 3HAYUMBIN OTIBIT
COTPY/IHUYECTBA U B3aUMHON  [TOMOIIH
14 opraHu3arysi padoThl yHAIIUXCS C MOTy4aeMOoi

OyHKIMA Y = \/;
u e€ rpapuk

Ha YPOKE COIIMATIBbHO 3HAYMMOMN
nHpopMalueit — MHUIUUPOBaHHE €€
00CYX/1eHUs1, BBICKa3bIBAaHHSI YUAILIUMUCS
CBOET0 MHEHUS O €€ TI0BOJTY, BHIPAOOTKH
CBOETO K HE OTHOIIECHUS, YTO MO3BOJIUT
oOyyarormumcst ohopMIISTh U
PCAIIN30BbIBATH COOCTBEHHEIE nacu,
BBICTPANBATh COOCTBEHHBIE CYKICHUS,
OnurpasCb HAa MHCHHUC CIICHIUAJIMNCTOB




Pazgen 3. KBanpaTtHsie y

aBHEHHUs (254).

16 | KBagpatHble 2 MIPOBEJICHUE YPOK- JeJIOBasi UTPa, YTO MO3BOJIUT
ypaBHeHHs. Pemenue yYaIIMUMCs IPUOOPECTH OIBIT MTYOJIUIHOTO
HEMOJIHBIX BBICTYIUICHUSI TI€pPE]] ayIUTOPUEH,
KBaJIPaTHBIX apryMEHTHPOBAHUS M OTCTAaUBaHMS CBOCH
ypaBHEHUU TOYKH 3pPEHHUS

17 | ®opmyna kopHei 4 MIPUMEHEHUE HA YPOKE JUCKYCCHH, YTO MO3BOJIUT
KBaJIpaTHOTO y4aImmest IpUOOPECTH OIBIT
YpaBHEHUS BE/ICHUS] KOHCTPYKTHUBHOTO JHMAJIOTa;

IpyNIOBOM paboThI UM pabOTHI B Mapax,
KOTOpBIE Y4aT IIKOJIbHUKOB KOMaHTHOU
paboTe 1 B3aUMOJCHCTBHIO C IPYTUMHU
JTEThMHU
18. | Teopema Buera 4 WHULIUUPOBAHUE U TIOICPIKKA
UCCIIEIOBATEIIbCKON ICATEIBHOCTH, YTO
JIaCT UIKOJIbHUKAM BO3MOXKHOCTh
nproOpeCcTH HaBBIK YBAKUTEIHLHOTO
OTHOUICHHUS K UyKUM UIESIM,
oopMIIeHHBIM B paboTax Jpyrux

19 | KBagparubiid 3 WHULIUUPOBAHUE U TIOJJICPIKKA
TPEXWICH UCCIIEIOBATENILCKON ICATEIIEHOCTH

HIKOJIbHUKOB, YTO YTO JACT IIKOJIbHUKAM
BO3MOYKHOCTb ITPHOOPECTH HABBIK
myOJIMYHOTO BBICTYIICHUS TIEpe]

ayJIUTOpUEH, apryMEHTHPOBAHUS U
OTCTaMBaHUS CBOEH TOUKHU 3PCHHUS

20 | Pemenue ypaBHEHUH, 5 opranu3zaius medcTBa MOTUBUPOBAHHBIX U
CBOJAIINXCA K SPYAUPOBAHHBIX YUAIIUXCS HAJ UX
KBaJIpaTHBIM HEYCTICBAIOITUMHU
YpaBHEHUSIM OJTHOKJIACCHUKAMH, JArOIIEero

IIKOJIFHUKAM COIMAIbHO 3HAYMMBIHA OTIBIT

COTPYAHHMYECTBA U B3aUMHON  TIOMOIIH

21 | PanmoHasbHBIC 7 opraHu3aIysi padoThl yHAIIUXCS C MOTy4aeMoi
YpaBHEHHUS KaK Ha YPOKE COIIMAJIbHO 3HAYMMOMN
MaTeMaTHYeCKHe nHpOpMaIneil — HHUITUIPOBAHUE €€
MO/JIENIN peabHbIX 00Cy>KJIeHH 1, BBICKA3bIBAaHUS YUAIIUMUCS
CUTYaIHi CBOETO MHEHHUSI 110 €€ MTOBO/LY, BEIPAOOTKH

CBOETO K HE OTHOIICHUS, YTO MO3BOJIUT

oOyyarormumcst opopMIIsTh U
peann30BbIBaTh COOCTBEHHBIE HJIEH,
BBICTPaMBaTh COOCTBEHHBIE CYKIICHHUS,
ONHUpasicb HAa MHEHHUE CIEIHMATINCTOB
[ToBTOpeHue 1 cucTeMaTH3aus y4eOHOTO
matepuana (109)

22 | IloBTOpEHUE U 44 1 OpraHu3aI|sl CaMOCTOATENbHOM paboThI ¢
CUCTEeMaTH3aIHs Y4e€OHHUKOM, YTO TIO3BOJIHUT
y4ebHOro Matepuana 00y4JarIUMUCS TPUOOPECTH HABBIK

CaMOCTOSITEIIbHOTO PEIICHHS
TEOPETUYECKON MPOOIEeMBI
UTOI'O 136




I'eomerpus

Tema (paznaen)

Komu
4eCTB

4acoB
Ha
u3yde
HUE

B ToMm uncne
OTBOJIUMBIX
Ha OCBOCHHE
MPaKTUYECKO
M yacTu
MPOTrPAMMBI

Kon | [Ipose
TPOJ | POYH
BHBI bIC
e pabort
pabo bl
THI

JlesTenbHOCTh YUUTENS C YYETOM MPOTPaMMBbl
BocniuTanus (Moaysst «I1IKoabHBIH yPOK»)

Paszgein 1. UeThlpexyroJbHUKH

(224.)

YeThIpEXYyroJIbHUK U
€ro 3JIEMEHTBI

2

opraHu3anys padoThl yyalluxcs C [OJy4aeMoil

Ha YPOKE COIMAJIbHO 3HAYMMOI nH(popManuei —

MHUIMMPOBaHUE €€ 00CYKACHNUS, BbICKA3bIBAHUS
ydJaluMucsa CBOCT0O MHCHUA 110 €€ IIOBOAY,
BbIpAOOTKH CBOETO K HEll OTHOILEHMSI, YTO

MIO3BOJIUT O0y4YaroImMMcst OpopMIIsITh U
peann30BbIBaTh COOCTBEHHBIE UIIEH,
BBICTpanBaTh coOCTBEHHbBIE CYXKACHUA, OIINPAsACh
Ha MHEHME CIIELMAINCTOB

[Tapannenorpamm.
CaoiicTBa
napajuiesorpamma

MHULMUPOBAHUE U MOJJCPHKKA
HCCIIEI0BATENBCKON I€ATEIbHOCTU IKOJIBHUKOB,
YTO YTO JJACT IIKOJIbHUKAM BO3MOXXHOCTh
nproOpecTr HaBbIK MTyOIMYHOTO BBICTYIIIICHUS
nepes ay IMTopuel, apryMeHTUPOBaHUS U
OTCTaWBaHHUs CBOEH TOUKH 3PEHMUSI

IIpu3naku
napajuiejaorpamma

OpraHu3alus CaMOCTOSITEIbHON pabOTHI C
y4e€OHUKOM, YTO MO3BOJIUT
00y4arolMuUCs IPUOOPECTH HABBIK
CaMOCTOSITEJILHOTO PEIICHHUS
TEOPETUUECKON MPOOIIEMbI

IIpssMOyTONIBHUK

MHUIMAPOBAHHUE U MOAICPKKA
HCCIIEJOBATENIbCKOI eSITeNbHOCTH, YTO
JIacT IKOJIbHUKAM BO3MO)KHOCTb
MPHOOPECTH HABBIK YBAKUTEILHOTO
OTHOILEHUS K YYXKUM UJESIM,
0(OpPMIIEHHBIM B paboTax JIPyrux

PomMm6

IIPUMEHEHHE HA YPOKE JUCKYCCHUM, YTO MO3BOJIUT
y4aluMest MPUOOPECTU OTBIT
BEJICHUSI KOHCTPYKTUBHOIO TUAJIOra;
rpynnoBoi paboThl UK pabOTHI B Mapax,
KOTOPBIE y4aT IIKOJIBHUKOB KOMAaHIHOU
paboTe U B3aMMOAECHCTBUIO C JPYTUMHU
JEThbMU

Ksagpar

OpraHu3alUs CaMOCTOSITEIbHON paboTHI C
Y4€OHHUKOM, YTO TO3BOJIUT
00yYaroImuMHCs MPHOOPECTH HABBIK
CaMOCTOSATEJIBHOIO PELICHUS




TEOPETUYECKOM MPOOIEMBI

Cpenssis TMHUS
TPEYroJIbHUKA

WHULIMMPOBAHUE U TOJIEPIKKA
HCCIIEA0BATEILCKON eI TEILHOCTH, YTO
JIACT IIKOJIBbHUKAM BO3MOXXHOCTh
MPUOOPECTH HABBIK YBAKUTEIHHOTO
OTHOIIICHHUS K 9yKUM UICSIM,

o opMIICHHBIM B paboTax IpPyTrux

Tpaneuus

WHULIMMPOBAHUE U TOJICPIKKA
HCCIIEN0BaTENbCKOMN JeSITEIbHOCTU
IIKOJIBHUKOB, YTO YTO JACT IIKOJbHHKAM
BO3MOYKHOCTb IIPUOOPECTH HABBIK
MyOJMYHOTO BBICTYIICHUS TTepe]
ayJIUTOpHEH, apryMEHTHUPOBAHUS U
OTCTaWBaHUs CBOSH TOYKH 3PEHUS

[enTpanbHbie
Y BITUCAHHbBIE YTJIbI

opranm3anys padboThl yYalIUXCs C MOTy9aeMOM
Ha YPOKE COIMAILHO 3HAYUMOMN
uH(pOpMAaIeH — THUIIMUPOBAHUE €€
00CYXIeHUsI, BRICKa3bIBAHUS
YYAIUMHUCS CBOCTO MHEHHUS TI0 €€
MOBOJLY, BEIPAOOTKH CBOETO K HEW
OTHOIICHUS, YTO TO3BOJIAT
oOyyarormumcst ohOpMIISTh U
peann30BbIBaTh COOCTBEHHBIC UJICH,
BBICTPAaUBaTh COOCTBEHHBIC CYKICHHSI,
ONMHPAsICh HA MHCHHE CICIIHATMCTOB

10

Bricannrsie n
Ol CAHHBIE
YETBIPEXYTOJIBHUKHU

opraHu3zanys megcrsa MOTUBUPOBAHHBIX
SPYAUPOBAHHBIX YYAIUXCS HAJL UX
HEYCIEBAIOLUMHU
OJHOKJIACCHUKAMHU, JAOLIEr0
LIKOJIbHUKAM COLIMAJIBHO 3HAYMMBIN
OIIBIT COTPYIHUYECTBA U B3aUMHOMN
ITOMOLLU

Paznen 2. Ilono6ue TpeyroabHuKoB (164.

11

Teopema daneca.
Teopema o
IIPONOPLUOHAIBHBIX
OTpe3Kax

6

opraHuzainysi paboThl yyalluxcs C MOJy4YaeMoil
Ha YPOKE COIMAIIBHO 3HAYUMOM
uHpOpMaIe — HHUIIMMPOBAaHHUE e
06cy>1<,ueH1/1;1, BBICKAa3bIBaAHU
YYalllMMKCS CBOETO MHEHUS 110 €€
MTOBOJTY, BRIPAOOTKHM CBOETO K HEH
OTHOILIEHUS, YTO ITO3BOJIUT
oOyyarormumcst opopMIISTh U
peann30BbIBaTh COOCTBEHHBIE UJIEH,
BBICTpanBaTh cOOCTBEHHEBIE CYXKICHUA,
ONMpPAsICh HAa MHEHHE CHEMAIIMCTOB

12

ITogo6HbIE
TPEYTOJIbHUKH

MIPOBEJICHUE YPOK- JIEJI0OBasi UTPa, YTO MO3BOJIUT
yYaIIUMCs IPUOOPECTH OMBIT
MyOJIUYHOTO BBICTYIUICHHUS MIEpe]T
ayJUTOpuel, apryMEeHTUPOBAHUS U
OTCTaMBaHUS CBOEH TOUKHU 3PEHHUSI

13

ITepBbIii mpu3HAK
noxooust

TPEYTrOJIbHUKOB

WHULIMAPOBAHUE U TIOJIEPIKKA
HCCJIEIOBATEILCKOM eI TENLHOCTH, YTO
acCT IIKOJILHUKAM BO3MOXKHOCTH




MPUOOPECTH HABBIK YBAKUTEIHLHOTO
OTHOILCHUS K Ty>KHM HICSM,
o opMIICHHBIM B paboTax IpyTrUx

14 | Bropoii u Tpetuii 4 1
MPU3HAKU TI0100US
TPEYTOJILHUKOB

WHULIMMPOBAHUE U TOJIEPIKKA
HCCIICIOBATEIIHLCKOM JeSITeIbHOCTH
IIKOJBHUKOB, YTO YTO JACT IIKOJbHHUKAM
BO3MOYKHOCTb IIPUOOPECTU HABBIK
MyOJMYHOTO BBICTYIICHUS TTepe;]
ayJIUTOpHEH, apryMEHTHUPOBAHUS U
OTCTaWBaHUs CBOSH TOYKH 3PEHUS

Pa3nen 3. Pemienne npsiMOyroJIbHbIX TPEYTOJIbHUKOB
(1449).

15 | Merpuueckue 1
COOTHOILIEHUS
B IIPSIMOYTOJIBHOM
TPEyroJbHUKE

opranu3anys megcrsa MOTUBUPOBAHHBIX U
SPYAUPOBAHHBIX yYaLUXC HAJ UX
HEYCIEBAIOIUMHU
OJHOKJIACCHUKAMM, JAIOLIEr0O
IIKOJIbHUKAM COLMAJIBHO 3HAYMMBIN
OIIBIT COTPYIHUYECTBA U B3aUMHOMN
ITOMOILU

16 | Teopema ITudaropa 6 1

opranuzanus paboThl ydalIuXcs € MOy4aeMoi
Ha YPOKE COLMAIIBHO 3HAYUMOM
uH(popMaIel — THUIIMUPOBAHUE €€
06C}’)KIICHI/I$I, BBICKAa3bIBaAHU A
yYalluMKCSI CBOETO MHEHUS 110 €€
IIOBOAY, BBIPaOOTKHU CBOETO K HEH
OTHOILIEHUS, YTO ITO3BOJIUT
oOyyarormumcst opopMIISTh U
peann30BbIBaTh COOCTBEHHBIE UJIEH,
BBICTpanBaTh coOCTBEHHEBIE CYXKIACHUA,
ONMpPAsICh HA MHEHHE CIELMAIIMCTOB

17 | TpuronomerpuyecKue 3
(GYHKLIHMU OCTpPOTO
yIJ1a IpsIMOYTOJIbHOIO

MIPUMEHEHHE HA YPOKE JUCKYCCHUM, YTO MO3BOJIUT
yyarumces nproOpecTr OMbIT
BEJICHUS] KOHCTPYKTUBHOTO JTUAJIOra;

TPEyToJIbHUKA IpYIINOBOM paboThI UM padOTHI B apax,
KOTOPBIE Y4aT MIKOJTBHUKOB KOMaHTHOM
paboTe 1 B3aMMOJICHCTBUIO C IPYyTHUMHU

JEThbMHU
18 | Pemenue 4 1 OpraHu3alUs CaMOCTOSITEIbHON paboTHI C
PSIMOYTOJTBHBIX Y4eOHHUKOM, YTO TTO3BOJIAT
TPEYTOJIbHUKOB 00yYaroImuMHCs IPHOOPECTH HABBIK

CaMOCTOSITEITHOTO PEIICHHUS
TEOPETUYECKOH MPOOIEMBI

Paznen 4. Muoroyrosnbauk. [1nomanp
MHOroyroJjibHuka.(10q).

19 | MHoroyronsHUKI 1

MHUIMAPOBAHHUE U MOAIEPKKA
MCCJIEJIOBATENBCKOM 1eATeNbHOCTH
IIKOJILHUKOB B paMKaX peaju3aluyi UMH
WH/IMBUYATBHBIX W TPYTIITOBBIX
HCCJIEJOBATENBCKUX ITPOEKTOB, YTO JTACT
IIKOJIbHUKAM BO3MOXK-HOCTh IPHOOpECTH
HaBbIK CAMOCTOSITEJIBHOTO PELICHUS
TEOPETUYECKOM MPOoOIEMBbl, HABBIK




TeHEepUPOBAHUS U O(hOPMIICHHS
COOCTBEHHBIX HJICH, HaBBIK
YBOXKHUTEIHHOTO OTHOIICHUS K TYKUM
Uesm, odopMIIEHHBIM B paboTax
JPYTHUX UCCIIeA0BaTeNeH, HABBIK
MyOJIMYHOTO BBICTYIUICHUS TIEpeN
ayIUTOPHEH, apryMEHTUPOBAHUS U
OTCTaMBAHUS CBOCH TOUKH 3PCHHS

20

ITonsTHE TUTOMIAAN 1
MHOTOYTOJIbHHKA.
IInomane

MPSIMOYTOJIbHUKA.

opranm3anus pabOThl yHalIUXCs € MOy9aeMOM
Ha YPOKE COIMAIBbHO 3HAYMMOH
nH(popMaIueit — MHUIUHPOBAHUE €€
00CYX/IeHUSs1, BRICKa3bIBAHUS
YYaIUMUCS CBOETO MHEHHUS TI0 €€
MIOBOJLY, BEIPAOOTKH CBOETO K HEM
OTHOIICHUS, YTO TO3BOJIAT
oOyyarormumcst ohOpMIISITh U
peann30BbIBaTh COOCTBEHHBIC UJICH,
BBICTPAaUBaTh COOCTBEHHBIC CYKICHHSI,
ONMHPAsiICh HA MHCHUE CICIIMAIIMCTOB

21

[Tnomans 2
napasuieJiorpaMma.

MHUIMAPOBAHHUE U TOAJIEPHKKA
HCCIIEIOBATENBCKOM 1€ATEIbHOCTH
IIKOJIbHUKOB B paMKax peajiu3aluy UMH
WH/IMBUYAIBHBIX U TPYIITOBBIX
HCCIIE/IOBATENIbCKUX NTPOEKTOB, YTO JIACT
IIKOJIbBHUKAaM BO3MOXK-HOCTb ITPHOOpECTH
HaBBbIK CAMOCTOSITEIILHOIO PEILIEHUS
TEOPETUYECKOMN MPOOIEMBbI, HABBIK
reHepUpoBaHUs U 0popMIICHHUS
COOCTBEHHBIX HJCH, HaBBIK
YBaKUTEIHLHOTO OTHOIIEHUS K Uy>KUM
nJesM, 0 OpMIIEHHBIM B paboTax
JPYTHUX MCCIIEN0BaTENEH, HABBIK
yOJIMYHOTO BBICTYIUIEHUS MTEpE]T
ayAUTOpUEH, apryMeHTUPOBaHUS U
OTCTaMBaHHUs CBOEH TOUKU 3pEHUs

22

[Imomtane 2
TPEYTroJbHUKA.

MHUIMAPOBAHHUE U MOAICPKKA
HCCIIEJOBATENIbCKOI eSITeNbHOCTH, YTO
JIacT IKOJIbHUKAM BO3MOXKHOCTb
MPHOOPECTH HABBIK YBAKUTEILHOTO
OTHOILEHUS K YYXKUM UJESIM,
0(OpPMIIEHHBIM B paboTax JIPyrux

23

[Inomane Tpanenuu. 4 1

opranu3zanys megcrsa MOTUBUPOBAHHBIX U
3PYIUPOBAHHBIX YYAIIUXCS HAJl UX
HEYCIEBAIOLIUMHU
OJHOKJIACCHUKAMHU, JAIOILIEro
IIKOJIbHUKAM COLIMAJIBHO 3HAYMMBIN
ONBIT COTPYITHUYECTBA U B3aUMHOMN
IIOMOILU

[TosT

OpPCHHC U CUCTEMATU3alUsA yqe6H0ro Marcpuralia
(194)

34

[ToBTOpEHHE 1 6
cucreMatTu3anus

OpraHu3aIUsl CAMOCTOSITEIIHHON pabOTHI C
y4eOHUKOM, YTO MTO3BOJIHUT




y4eOHOro MaTepuana

00yYaroImuMHCs MPHOOPECTH HABBIK
CaMOCTOSTENILHOTO PELICHUS
TEOPETUYECKOM MPOOIEMBI

NUTOTI'O 68 3 3
9 knacc
Auredopa
Ne Tema (pa3nen) Komu | B Tom uuncne JleATenbHOCTh YUuTeNs ¢ y4ETOM IPOTPaMMBbL
YEeCTB | OTBOJUMBIX BocniuTaHus (Moxyst «lLIkoabHBIN ypoKk»)
0 Ha OCBOCHHE
YacoB | MPaKTUYECKO
Ha 1 4acTH
u3yde | MporpaMmbl
nue | Kon | IIpose
TPOJI | POYH
BHBI ble
e pabor
pabo bl
THI(T
€CTH
poBa
HUE)
Pasnen 1. HepaBenctna (204.)
1 | Yucnossie 3 opraHu3amus padoThl yUaluXcsl C MOJy4aeMou
HEPABEHCTBA Ha ypOKE COLMAJIbHO 3HAYMMOI HH(popManuei —
WHUIMHPOBaHUE €€ 00CYKICHMsI, BHICKA3bIBAHUS
YYaILIUMHCS CBOETO MHEHUS 110 €€ TIOBONY,
BbIPA0OTKH CBOET0 K HEM OTHOIIEHHUSI, YTO
MO3BOJIUT O0y4aroMMes: opOpMIIATh U
pean30BbIBaTh COOCTBEHHBIE UIEH,
BBICTPAaNBaTh COOCTBEHHBIE CYXJICHHS, OTIUPASChH
Ha MHEHHE CIIEUAINCTOB
2 | OcHOBHBIE CBOHCTBA 2 IIPUMEHEHHUE HA YPOKE JUCKYCCHUM, YTO ITO3BOJIUT
YHCJIOBBIX HEPABEHCTB y4almmest MIPUOOPECTU OMBIT BEACHUS
KOHCTPYKTHBHOTI'O TMAJIOra; TPyHIIOBOM paboThI
Wi paboThI B Mapax, KOTOPbIE y4yaT MIKOJIbHUKOB
KOMaH/IHOM paboTe 1 B3aMMOJIEHCTBHIO C
JIPYTUMH ETHMA
3 | Cnoxenue u 2 MHUIUUPOBAHUE U MOJJEPHKKA

YMHOXEHHUE

YU CJIIOBBIX
HEPaBEHCTB.
OrneHuBanue
3HAUYCHUA Bblpa)KeHI/IH

UCCIIEIOBATENIbCKON 1€ATEIbHOCTH
IIKOJIFHUKOB, YTO YTO JACT IIKOJIHHUKAM
BO3MOXHOCTb IIPHOOPECTH HABBIK
MyOJIMYHOTO BHICTYIUICHUS TIEPE]
ayJUTOpueH, apryMEHTHPOBAHUS U
OTCTAaWBaHMS CBOCH TOUKH 3PCHUS




HepasencrtBa ¢ oqHO#
MepEMEHHOMN

WHUIUUPOBAHUE U MOTICPKKA
MCCIIEIOBATEIILCKON ICATEIIBHOCTH, YTO
JACT IIKOJIBHUKAM BO3MOKHOCTh
nproOpecTr HaBBIK YBAKUTEIHLHOTO
OTHOIICHHSI K UyKUM UIICSIM,
0(hOPMIICHHBIM B pabOTax APYTrHX

Pewenne HepaBeHCTB
C OJIHOM IEPEMEHHOM.
YHucnosble
MIPOMEXKYTKH

IIPUMEHEHHUE HA YPOKE JUCKYCCHUM, YTO TO3BOJIUT
y4almmcst pUOOPECTH OTBIT
BEJICHUS KOHCTPYKTHUBHOTO JIUAJIOTa;
IpyNIoBoil paboThl UK pabOTHI B Mapax,
KOTOPBIE y4aT HIKOJbHUKOB KOMaHTHOM
paboTe u B3aMMOACHCTBUIO C JPYTUMHU
JIETbMHU

CHcTeMBbl JTMHEHHBIX
HEPABEHCTB C OJJTHOM
MIEpPEMEHHOHN

MHUIMAPOBAHHUE U MOAJICPKKA
UCCIIEI0BATENIbCKON AEATEIIbHOCTH
IIKOJIbHUKOB, YTO YTO JACT IIKOJIbHUKAM
BO3MOYKHOCTb ITPHOOPECTH HABBIK
yOJINYHOTO BBICTYIUIEHUS MEepeNt
ayJIuTOpHUell, apryMEHTUPOBAHUS U
OTCTaMBaHUs CBOEH TOUKH 3pEHHUS

Paznen 2. KBagparnunas ¢pyskusi(384.

[ToBTOpEHUE U
pacmmpeHue
CBEICHMI O PYHKIINH

3

NPUMEHEHHE Ha YPOKE TUCKYCCHUH, YTO MO3BOJIUT
y4amumces IpUOOPECTH OTIBIT
BEJICHUSI KOHCTPYKTHBHOTO JTHAJIOTa;
IpyNIOBO# paObOThI WK PabOTHI B TIapax,
KOTOpBI€ Y4aT IIKOJIbHUKOB KOMaHIHOM
paboTe U B3aMMOAECHCTBUIO C JPYTUMHU
JeTbMHU

CaoiicTBa QyHKIUU

WHUIIMAPOBAHKE U TIOEPKKA
HCCIIE/I0BATENIbCKON 1€ATEIbHOCTH
IIKOJILHUKOB B paMKaX peajn3aiid UMH
WH/IMBUYaJIbHBIX U IPYIIOBBIX
HCCIIEI0BATENILCKUX MPOEKTOB, YTO JIaCT
IIKOJIbHUKaM BO3MOX-HOCTb IpHoOpecTu
HaBBIK CAMOCTOSITEIIBHOTO PEIICHHS
TEOPETUYECKOM MPOOIEMBI, HABBIK
reHeprupoBaHus U 0opopMITeHHUS
COOCTBEHHBIX MJIEH, HaBBIK
YBOKHUTEIHFHOTO OTHOMICHHUS K TyKUM
uaesm, o(opMIIEHHBIM B paboTax
JPYTUX UCCIIENOBATENEH, HaBBIK
MyOIMYHOTO BBICTYIUICHUS Tepes
ayIUTOPUEH, apryMEHTUPOBAHHS U
OTCTauBaHUs CBOEH TOUKH 3pEHUS

[Toctpoenue rpaduka
¢dynkmun y = Kf(X).

opranusanus medcrsa MOTUBUPOBAHHbBIX U
SPYAUPOBAHHBIX YYAIUXCS HAJ UX
HEYCIEBAIOIINMHA
OJIHOKJIACCHUKAMM, JAIOLIEr0
IIKOJIbHUKAM COLMAJIBHO 3HAYMMBIN
OIIBIT COTPYAHUYECTBA U B3aUMHOMN
IIOMOILH

10

ITocTpoeHue

OopraHu3anusi IJ_Ie(I)CTBa MOTHUBUPOBAHHLIX U




rpauKoB GYHKIHIA Y SPYAUPOBAHHBIX yUAIMXCS HAl HX
=f(x)+b HCYCIIEBAIOIUMH
uy="f(x+a).

OJHOKJIaCCHUKaMH, JAarouicro
MKOJbHUKAaM COIIMAaJIbBHO 3HAYMMBIHN

OMBIT COTPYIHUYECTBA U B3aUMHOMN
MTOMOIIH
11 | KBagparuunas 7 1 VHUIMMPOBAHUE U TIOJJIEPKKA
byHkms, e€ rpaduk u
CBOMCTBA

UCCIIEIOBATEIIbCKON ICATEIIEHOCTH
IIKOJTHHUKOB B PAMKaxX pealu3aliuyd MU
WH/IMBUYAIBHBIX W TPYIITOBBIX
HCCIIEIOBATEIbCKUX MPOEKTOB, YTO JIACT
IIKOJIbHUKaM BO3MOX-HOCTh IPUOOpecTH
HAaBBIK CAMOCTOSTEIILHOTO PEIICHUS
TEOPETUYECKOM MPOOIIEMBI, HABBIK
TeHEePUPOBAHUS U O(HOPMIICHUS
COOCTBEHHBIX HJICH, HaBBIK
YBOKHUTEIHHOTO OTHOIIICHUS K TYKUM
UesM, o OopMIIECHHBIM B paboTax
JIPYTHUX MCCIIEA0BaTEICH, HABBIK
MyOJIMYHOTO BBICTYIUICHUS TIEpeN
ayTUTOPHEH, apryMEHTUPOBAHUS U
OTCTaWBAHUS CBOCH TOUKH 3PCHHS
Pemenue kBaapaTHBIX 6 opranm3anys padoThl yJalIUXCs C MOy9aeMOM
HEPaBEHCTB

12

Ha YPOKE COIMAIbHO 3HAYUMOM
UH(pOpMaIei — HHUIIMUPOBAaHHUE e
00CyXIeHHS, BBICKAa3bIBAHUS
y‘-IaHII/IMI/ICH CBOCT0O MHCHUA I10 €€
MOBOJY, BBIPAOOTKH CBOETO K HEl
OTHOIICHUS, YTO ITO3BOJIUT
oOyyarormumcst ohOpMIISTh U
pean30BbIBaTh COOCTBEHHBIC UJICH,
BBICTpAauBaTh COOCTBEHHBIE CYKICHHUS,
OMMUPAsICh HA MHEHUE CIEITUAINCTOB
Cucrembl ypaBHEHUI 7 1 MHULIMMPOBAHUE U NOJJEPIKKA
C ABYyMsI HCCIIEH0BATEILCKON JeITCILHOCTH
NepEMEHHBIMU

13

LIKOJIBHUKOB, YTO YTO AACT IIKOJIBHUKAM
BO3MOKHOCTb PUOOPECTH HABBIK
yOIMYHOTO BBICTYIIJICHUS TIepe]]

ayIUTOpHUEll, apryMEHTHUPOBAHUS U

OTCTaMBaHUs CBOEH TOUKH 3pEHHS
Paznen 3. DnemeHThl npukiagHoi MmareMatuku(20y).
14 | MaTtemaTuueckoe 2

MOJIEJTMPOBAaHUE
IIpouieHTHBIE pacYETHI 3

15

IIPUMEHEHHE HA YPOKE JUCKYCCHUM, YTO MO3BOJIUT
y4amuMest MPUOOPECTU OTBIT
BEJICHUSI KOHCTPYKTUBHOIO TUAJIOTa;
rpynnoBoi paboTkl UM pabOTHI B Mapax,
KOTOPBIE y4aT IIKOJIBHUKOB KOMAaHIHOM
paboTe U B3aMMOAECHCTBUIO C JPYTUMHU

JETbMU
1

16 | AGcomoTHas u 2 opraHu3anus padoThl yUalIUXCs C MOJTydaeMOM
OTHOCHUTEIIbHAs

Ha YpOKE COLMAIbHO 3HAUUMOU




MOrpCIIHOCTH.

nH(popMaIeit — MHUITUHPOBAHKE €€
00CYXIeHUSsI, BRICKa3bIBAHUS
YYaIUMUCS CBOCTO MHEHHUS TI0 €€
MOBOJLY, BEIPAOOTKH CBOETO K HEW
OTHOIICHUSI, YTO MTO3BOJIUT
oOydarommmcs opopMIIsITh U
peann30BbIBaTh COOCTBEHHBIC UJIEH,
BBICTPAaNBaTh COOCTBEHHBIC CY)KIICHHS,
ONMHPAsiCh HA MHCHUE CIECIIHMAIIMCTOB

17

OcHOBHBIE IIpaBUIIA
KOMOMHAaTOPUKHU

WHULIMMPOBAHUE U TOJIEPIKKA
HCCIIEA0BATENbCKOMN JeITEILHOCTH
IIKOJIBHUKOB, YTO YTO JACT IIKOJbHHKAM
BO3MOYKHOCTb IIPUOOPECTH HABBIK
myOJIMYHOTO BBICTYIICHUS TIEpe]
ayJIUTOpHEH, apryMEHTHPOBAHUS U
OTCTaWBaHUs CBOSH TOYKH 3PEHUS

18

Yacrora n
BEPOSATHOCTD
CIIy4altHOTO COOBITHS

MIPUMEHEHHUE HA YPOKE JUCKYCCUM, YTO MO3BOJIUT
yYalmmcst pPUOOPECTH OTBIT
BE/ICHUSI KOHCTPYKTHUBHOIO AMAJIOTa;
rpyNmoBoil paboThl WK pabOTHI B Mapax,
KOTOPbIE Y4aT IIKOJIbHUKOB KOMAaHIHOM
paboTe U B3aMMOACHCTBUIO C JPYTUMHU
JeThbMU

19

Knaccuueckoe
onpeieNeHue
BEPOSITHOCTH

MHUIMAPOBAHHUE U MOAJCPKKA
HCCIIEIOBATENBCKOM 1€ATEIbHOCTH
IIKOJIbHUKOB B paMKax peaiu3aluy UMH
WH/IMBUYAIBHBIX H TPYIITOBBIX
HCCJIEJOBATENBCKUX MTPOEKTOB, YTO JJACT
IIKOJIbHUKaM BO3MOXK-HOCTb ITPHOOpECTH
HaBBbIK CAMOCTOSITEIILHOIO PEILIEHUS
TEOPETUYECKON MPOOIEMBbI, HABBIK
reHepUpOBaHUs U opopMIIeHUS
COOCTBEHHBIX HJCH, HaBBIK
YBaKUTEIBHOTO OTHOIIEHUS K y>KUM
HJesM, 0 OopMIIEHHBIM B paboTax
JPYTHUX UCCIIEA0BaTeNEH, HABBIK
yOJIMYHOTO BBICTYIUICHUS MTEPE]T
ayMTOpUEH, apryMeHTUPOBAHUS U
OTCTaMBaHHUs CBOEH TOUKU 3pEHUs

20

HauansHbie cBeneHUS
O CTaTUCTHUKE

OpraHu3alUs CaMOCTOSITEIbHON paboTHI C
y4eOHHKOM, YTO TIO3BOJIUT
00yYaroImuMHCs MPHOOPECTH HABBIK
CaMOCTOSITEITLHOTO PEIICHHUS
TEOPETUYECKOH MPOOIEMBI

Pa

3ne1 4.Yucnosele nocienonareabHoCcTU(204).

21

YuciioBele
OCJIEN0BATEIILHOCTH

2

opranmu3anus paboThl yHalIuXcsl € MOyd4aeMOu
Ha YPOKE COIMAIBHO 3HAYUMOM
nHpopMaIueit — MHUITUHUPOBAHHE €
O6C}’)K21€HI/I${, BBICKA3bIBaHU L
ydalmumMucd CBOCro MHCHUA 110 €€
MOBOJY, BBIPAOOTKH CBOETO K HEl
OTHOIICHUA, YTO ITO3BOJIUT




oOyyJaromMces 0QpOpMIIsTh U
peaM30BbIBATH COOCTBEHHBIC HJICH,
BBICTPAMBATh COOCTBEHHBIE CYKICHHUSI,
OIMPAsCh HA MHEHHE CIICIUAIICTOB

22

Apudmerndeckas 4
nporpeccus

MHULMUPOBAHUE U MOJJEPHKKA
HCCIIEI0BATENBCKOM IEATEIbHOCTH
LIKOJIBHUKOB, YTO YTO AACT IIKOJIbHUKAM
BO3MOXKHOCTb IMPHOOPECTU HABBIK
MyOIMYHOTO BBICTYIIJICHUS TIEpe]
ayJIUTOpHEH, ApryMEHTUPOBAHHUS U
OTCTauBaHUs CBOEH TOUKH 3pPEHHUS

23

CyMMma N mepBhIX 4 1
YJICHOB
apupMeTHIECKON
IPOTPECCUU

opranusaius medcrsa MOTUBUPOBAHHBIX U
3PYAUPOBAHHBIX YUYaIMXCS HAJl UX
HEYCIEBAIOIUMU
OJIHOKJIaCCHUKaMHU, JAOIIETO
IIKOJIbHUKAM COLUAJIBHO 3HAYMMBIN
OIBIT COTPYIHUYECTBA U B3aUMHOMN
MIOMOILU

24

['eomerpuueckast 3
nporpeccus

MIPUMEHEHHUE HA YPOKE TUCKYCCHUM, UTO MO3BOJIUT
y4almmcst pUOOPECTH OTBIT
BE/ICHUS KOHCTPYKTHUBHOIO AMAJIOTa;
rpynmnoBoil paboThl Wik paboThl B apax,
KOTOPBIE Y4aT IIKOJIbHUKOB KOMAaHIHOM
paboTe u B3aMMOACHCTBUIO C JPYTUMHU
JeThbMU

25

CymMmMa N nepBbIX 3
YJICHOB
reOMETPUYECKON
IIPOTPECCUU

MHUIMAPOBAHHUE U MOAICPKKA
M CCJIEIOBATENBCKOM 1€ATEIbHOCTH
IIKOJIbHUKOB B paMKax peaiu3aluy UMH
WH/IMBUYAIBHBIX W TPYIITOBBIX
HCCJIEJOBATENBCKUX ITPOEKTOB, YTO TACT
IIKOJIbHUKAaM BO3MOXK-HOCTb ITPHOOpECTH
HaBBbIK CAMOCTOSITEIILHOIO PEILICHUS
TEOPETUUECKOI MPOOIEMBbI, HABBIK
reHepUpOBaHUs U opopMIIeHUS
COOCTBEHHBIX HJCH, HaBBIK
YBaKUTEIBHOTO OTHOIIEHUS K Uy>KUM
HJesM, 0 OpMIIEHHBIM B paboTax
JPYTUX UCCIIEA0BaTENEH, HABBIK
MyOJIMYHOTO BBICTYIUICHUS MIEpe]T
ayMTOpUEH, apryMEeHTUPOBaHUS U
OTCTaMBaHHUs CBOEH TOUKH 3pEHUs

26

CymmMma 6eckoHeUHOU 4 1
F€OMETPUYECKON
porpeccuu, y

Kotopoii | | <1

opraHu3zanys megcrsa MOTUBUPOBAHHBIX U
SPYIUPOBAHHBIX YYAIUXCS HAJL UX
HEYCIEBAIOLIUMHU
OJHOKJIACCHUKAMHU, JAOILIEr0
IIKOJIbHUKAM COLMAJIBHO 3HAYMMBIN
ONBIT COTPYITHUYECTBA U B3AaUMHOMN
IIOMOILH

[TosT

OpPCHHC U CUCTEMATU3aAlUsA yqe6H0ro Marcpuralia
(104)

27

[ToBTOpEHHE 1 27 1

CUCTCMaTu3anus

OpraHu3aIUsl CAMOCTOSITEIIHHON pabOTHI C
y4e0HMKOM, YTO TTO3BOJIUT




y4eOHOro MaTepuana

00yYaroImuMHCs MPHOOPECTH HABBIK
CaMOCTOSTENILHOTO PELICHUS
TEOPETUYECKOH MPOOIEMBI

NUTOTI'O 119 6 3
I'eomerpust
Ne Tema (pa3nen) Komu | B toMm uncne | JleATenbHOCTh y4uTENs ¢ Y4ETOM IIPOrPAMMBI
YEeCTB | OTBOJUMBIX BocriuTaHus (Moxyst «llIkoabHBIN ypoKk»)
0 Ha OCBOCHHE
YacoB | MPAKTUYECKO
Ha 1 4yacTH
u3yde | NporpaMmsl
nue | Kon | IIpose
TPOJI | POYH
BHBI ble
e pabor
pabo bl
ThI
Paznen 1. Pemenne tpeyroapuukos (174.)

1 | Tpuronomerpuueckue 2 IPUMEHEHHE Ha YPOKe JUCKYCCHM, 4TO
¢yskum yria ot 0° ITO3BOJIUT YYalIUMCs IPUOOPECTH OTBIT
no 180° BEJICHUSI KOHCTPYKTUBHOIO IUAJIOTa;

IpYyNIIOBOM pabOTHI WM paboTHI B Mapax,
KOTOpBIE Y4aT IIKOJIbHUKOB KOMaHIHOW paboTe
Y B3aUMOJICHCTBUIO C APYTUMU JIE€TbMHU
2 | Teopema KOCHHYCOB 4 MHULMUPOBAHUE U MOJJEPKKA
MICCIIEZIOBATENIBCKOM 1EATENbHOCTU
LIKOJIBHUKOB, YTO YTO JACT IIKOJIbHUKAM
BO3MOXHOCTb ITPUOOPECTH HABBIK ITyOIMYHOTO
BBICTYIUICHMS TIEpe] ayIUTOPUEH,
apryMEHTHPOBAHUS U OTCTauBaHUs CBOEU
TOUYKH 3PEHUs
3 | Teopema cunycoB 3 MHULMUPOBAHUE U MOJIEPKKA
M CCJIEZIOBATENBCKOM 1eATENbHOCTH, UYTO
JIaCT IIKOJIbHUKAM BO3MOXXHOCTh
MPHUOOPECTH HABBIK YBAKUTEIHHOTO
OTHOIIECHHUS K Uy’KUM UAEAM,
0(OpMIIEHHBIM B paboTax JIPyrux

4 | Pemenue 2 opranu3zanys megcrsa MOTUBUPOBAHHBIX U
TPEYroJbHUKOB SPYAUPOBAHHBIX YUalllUXcs HaJ UX

HEYCIIEBAIOLIUMHI
OJTHOKJIACCHUKaMHU, JIAI0IEr0
LIKOJIbHUKAM COL[MAJIbHO 3HAUYMMBIN
OTIBIT COTPYIHUYECTBA U B3aUMHOMN
TIOMOIIIH

5 | ®opmyibl IS 5 MHHALIMMPOBAHUE U NOIJEPKKA
HaXO0XJIEHUs HCCJIEIOBATENBCKON 1E€ATEIbHOCTH
iouiaau LIKOJIBHUKOB B pPaMKax pean3aluu
TpPEyroJbHUKa VMMH UHIUBHUIyaJbHBIX U TPYIIIOBBIX

HCCJIEIOBATEIBCKUX MTPOEKTOB, UYTO
JIACT IIKOJIbHUKAM BO3MOXK-HOCTb
PHUOOPECTH HABBIK CAMOCTOSITENILHOTO




pElICHUs TEOPETHUYECKON MPOOIEMBI,
HABBIK TEeHEPUPOBAHUS U OPOPMIICHUS
COOCTBEHHBIX HJICH, HABBIK
YBOXUTEJILHOTO OTHOIICHHUS K YY>KUM
uaesm, 0 opMIIEHHBIM B
paboTax Apyrux ucciaenoBaresei,
HaBBIK yOJIMYHOTO BBICTYTUICHUS
nepen ayIUTOPHUEH,
apryMEHTHUPOBAHUS U OTCTAUBAHUS
CBOEH TOYKH 3peHusi

IToBTOpEHME U
CUCTEMATH3ALM
y4eOHOro MaTepuasia

OpraHM3aLys CaMOCTOSITEILHON pabOThI €
y4eOHHKOM, YTO MTO3BOJIUT
00yYaroImuMHCs IPHOOPECTH HABBIK
CaMOCTOSITENILHOTO PELICHUS
TEOPETUYECKOH MPOOIEMBI

Paznen 2. [IpaBriibHbIe MHOTOYTOIBHUKH (104.)

7 | llpaBunbHBIC 4 MIPUMEHEHNE HA YPOKE JTUCKYCCUH, YTO
MHOT'OYTOJIbHUKH U UX HO3BOJIUT YYalUMCS
CBOMCTBA IpUOOPECTH OIBIT BEJCHUS

KOHCTPYKTHBHOTO JIUaJIOra; IPyNIOBOH

paboTsl UK paboThl B apax, KOTOPbIE

yuar HIKOJIbHUKOB KOMaHJHOU paboTe u
B3aMMOJICUCTBHUIO C JIPYTUMHU AETbMHU

8 | JlnuHa OKpy>XHOCTH. 4 opraHuzanus paOoThl ydaluxcs C
[Tnomans MOJIy4aeMOW Ha YPOKE COLUAIBHO
Kpyra 3HaUMMON UH(pOpMaIen —

MHULMUPOBAaHHUE €€ 00CyKIeHUS,
BBICKAa3bIBAHMSI YUALIUMUCS CBOETO
MHEHHUS 110 €€ TI0BOJY, BBIPA0OTKHU

CBOETO K HEM OTHOILIEHUS, YTO
MO3BOJIUT O0y4aromumMcest 0QOpMIISITh U
peann30BbIBaTh COOCTBEHHBIE UJIEH,
BBICTpAauBaTh COOCTBEHHBIE CYKICHMUS,
ONMpPAsICh HA MHEHHE CHELMAIIMCTOB

9 | [loBTOpenue u 2 OpraHu3aIMs CaMOCTOSATEILHON PabOTHI ¢
CUCTEMATH3aLM y4eOHUKOM, YTO MO3BOJIUT
y4ueOHOro MaTepuaia 00y4aroIuMucs IpUoOPECTH HAaBBIK

CaMOCTOSITEJILHOTO PEIICHHUS
TEOPETUUECKON MPOOIEMbI
Pasnen 3. JlekapToBsl KoopauHatsl. (124).

10 | PaccrosiHue MexIy 3 MPUMEHEHHE Ha YPOKE JUCKYCCUM, YTO
JByMs TOUKaMHU C MIO3BOJIUT y4allluMcs
3aJJaHHBIMU MPHUOOPECTH OMBIT BEICHUS
KOOpJMHATaMH. KOHCTPYKTMBHOI'O AMAJIOTra; TPYIIIOBOM
Koopannatsr paboTsl WK paboThl B Tapax, KOTOPbIE
CEpeIUHBI OTpe3Ka ydar MIKOJIbHUKOB KOMaHIHOU paboTe u

B3aMMOJICUCTBHUIO C JPYTUMHU AETbMHU

11 | YpaBHeHue purypsi. 3 opranu3arus medcTBa MOTUBUPOBAHHBIX U

YpaBHeHue
OKPYKHOCTH

OPYAUPOBAHHBIX YUAIIUXCA HAl UX
HCYCIICBAIOIIIUMU
OJHOKJIaCCHUKaMH, JArO1II€ro
IMIKOJIbHUKAaM COLIMAaJIbHO 3HAYMMBIN




OIIBIT COTPYAHUYECTBA U B3aUMHOMN
ITOMOUIN

12

YpaBHeHUE NPAMON

WHUIUUPOBAHUE U MOICPKKA
WCCIIEIOBATEIIbCKON ACATEITBHOCTH, YTO
JIACT MIKOJbHUKAM BO3MOXXHOCTh
proOpecTr HaBBIK YBAKUTEIHLHOTO
OTHONICHHUS K UY>KUM UJICSIM,
0(hOPMIICHHBIM B pab0OTax APYTrHX

13

Yrnosou
KO3 PHUITUEHT TpsIMOi

WHUIUUPOBAHUE U MOICPKKA
WCCIIEIOBATEIIbCKON ACATEITBHOCTH, YTO
JIACT MIKOJbHUKAM BO3MOXXHOCTh
nproOpeCcTH HaBBIK YBAKUTEIHLHOTO
OTHOIICHHUS K UY>KUM UJICSIM,
0(OpPMIICHHBIM B pab0OTax APYTrUX

14

IloBTOpEHUE N
CHCTEMaTH3aLUs
y4eOHOr0 MaTepraa

OpraHu3alys CaMOCTOATENBHON paboThI ¢
Y4€OHUKOM, YTO MO3BOJIUT
00y4aroMuUCs IPUOOPECTH HABBIK
CaMOCTOSITEJILHOI'O PELICHHUs
TEOPETUUECKON POOIIEMbI

Pa3nen 4.Bekto

pbI (154).

15

ITonsiTue BekTOpa

2

WHUIMAPOBAHKE U TIOAEPKKA
UCCIIE0BATENILCKOM JIEATEIILHOCTH, YTO
JIaCT MIKOJIbHIUKaM BO3MOKHOCTb
HPUOOPECTH HABBIK YBaKUTEIHHOTO
OTHOIICHHS K UYKHM UACSM,

0o opMIICHHBIM B paboTax IPyTrux

16

Koopaunartsl BexkTopa

MHULMUPOBAHUE U MOJJEPKKA

HCCJIEIOBATENBCKOM 1E€ATEIbHOCTH
IIKOJIbHUKOB, YTO YTO JacT
LIKOJIbBHUKAaM BO3MO>KHOCTh

MPUOOPECTH HABBIK TyOJIMYHOTO
BBICTYIUICHHUS IIEpel ay IMTOpUEH,
apryMEHTHUPOBAHUS U OTCTauBaHUs
CBOEH TOYKH 3pECHUS

17

CnoxeHue u
BBIUMTAHUE BEKTOPOB

MIPUMEHEHHE Ha YPOKE JUCKYCCUM, UTO
MIO3BOJIUT y4alluMCs
MIPUOOPECTH OMBIT BEICHUS
KOHCTPYKTHBHOI'O AMAJIOTra; TPYIIIOBOM
paboTsl WK paboThl B Tapax, KOTOPbIE
ydar MIKOJIbHUKOB KOMaHIHOU paboTe u
B3aMMOJICUCTBHUIO C JPYTUMHU AETbMHU

18

YMHOXEHUE BEKTOpa
Ha YHUCIIO

WHUIUUPOBAHUE U MOJJEPKKA

U CCJIEIOBATENBCKON 1€ATEIBbHOCTH
IIKOJIBHUKOB, YTO YTO JacT
LIKOJIbBHUKaM BO3MO)KHOCTh

MPUOOPECTU HABBIK MyOJIMYHOTO
BBICTYIUJICHUS MIEpE] ayAUTOPUEH,
apryMEHTHUPOBAHUS U OTCTauBaHUs
CBOEH TOYKH 3PEHUS

19

CxansipHoe
MIPOU3BEJICHUE
BEKTOPOB

WHULIMAPOBAHUE U TIOJJIEPIKKA
HCCIIEN0BATENLCKON AEITEILHOCTH
ITKOJILHUKOB B paMKax pean3aluu




VMU UHJAUBUIYAIBHBIX U TPYIIIIOBBIX
UCCJIEIOBATENbCKUX MTPOEKTOB, UYTO
JIaCT IIKOJIbHUKAM BO3MOXK-HOCTh
npUOOPECTH HABBIK CAMOCTOSITEILHOTO
pelIeHHs] TEOPEeTUIECKON MPOOIEeMBI,
HABBIK TEeHEPUPOBAHUS U OPOPMIICHUS
COOCTBEHHBIX HJICH, HAaBBIK
YBKUTEILHOTO OTHOIICHHUS K YYKUM
uaesm, 0 opMIIEHHBIM B
paboTax Apyrux ucciaenoBarenei,
HaBBIK yOJIMYHOTO BBICTYTUICHUS
nepen ayIUTOPHUEH,
apryMEHTHUPOBaHUS U OTCTAaUBAHUS
CBOEH TOYKH 3peHUs

20

IToBTOpEHUE N
CHCTEMaTH3aLus
y4eOHOT0 MaTepraa

OpraHMU3aLMsl CAMOCTOSITEIbHON pabOThI €
y4eOHHKOM, YTO MO3BOJIUT
00yYaroImUMHCs IPHOOPECTH HABBIK
CaMOCTOSITENILHOTO PELICHUS
TEOPETUYECKOI MPOOIEMBI

Paznen 5. 'eomerpuueckue npeodbpazoBanus (1149).

21

JBr>xenue
(mepemerneHue)
Guryps.
[TapannensHbINA
IIEpEeHOC

3

HHUIUUPOBAHUC U MOAACPIKKA
UCCIIE0BATENBCKON 1EATEIbHOCTH
IIKOJIBHUKOB B paMKax peajin3aluu

VMU MHJIUBUTyAJIbHBIX U IPYIIIOBBIX
HCCJIEIOBATENbCKUX [TPOEKTOB, YTO
JIaCT IIKOJIbHUKAM BO3MOX-HOCTh
MPHUOOPECTH HABBIK CAMOCTOSITEILHOTO
peLIeHUs. TEeOopeTHUECKON MpoOIeMBl,

HaBbIK T€HEPUPOBAHUS U OPOPMIICHUS

COOCTBEHHBIX UJEH, HaBBIK
YBAXKUTCIIbHOI'O OTHOIICHUSA K Y KUM
uzaesm, 0(OpMIIEHHBIM B
paboTax Apyrux ucciaenoBarenei,
HaBBIK MyOJIMYHOTO BBICTYIUICHUS
nepexn ayIUTOPHUEH,
apryMEHTUPOBaHUS U OTCTauBaHU
CBOEH TOYKH 3PECHHUS

22

OceBas cuMMeETpHUN.
[enTpanbHas
CUMMETpHSL.

opranuzaiusi paOoThl yHalmxcs C
MOJIy4aeMOH Ha ypOKe COL[MAIbHO
3HAUMMON UHpOpMAaIen —
MHUIMUPOBaHUE ee 00CyKIeHUS,
BBICKa3bIBaHUS YYalllUMUCS CBOETO
MHEHHUS 110 €€ TI0BO/1Y, BBIPA0OTKHU
CBOETO K HEM OTHOILIEHUS, 4TO
MO3BOJIUT O0y4aromumMcest ohOpMIIsITh U
peann30BbIBaTh COOCTBEHHBIE UJIEH,
BBICTpAauBaTh COOCTBEHHBIE CYKICHMUS,
ONMpPAsICh HAa MHEHHE CHEIMAIIMCTOB

23

IToBOpoOT.

MIPOBEJIEHUE YPOK- JIEJI0Basi Urpa, 4To
MO3BOJIUT yYaIIUMCSI IPHOOPECTH OTIBIT
MyOJIMYHOTO BBICTYIUICHUS TIEPE]T
ayIUTOpUEH, apryMEHTUPOBAHHUS U




OTCTAaMBaHUS CBOCH TOUKH SPpCHHUA

24

I'omorerus. [Togobue
uryp

opranuzaius medcrsa MOTUBUPOBAHHBIX U
3PYAUPOBAHHBIX YUYaIMXCS HAJl UX
HEYCHEBAIOIUMHU
OJIHOKJIACCHUKAMH, JJAIOIIETO
HIKOJIbHUKAM COLMAJIbHO 3HAYUMBbIN
OIIBIT COTPYIHUYECTBA U B3aUMHOMN
MTOMOILU

24

IloBTOpEHUE U
CUCTEMATH3aLUs
y4e0HOT0 MaTepraa

OpraHM3aLys CaMOCTOSITEILHON pabOThI €
y4eOHHKOM, YTO MTO3BOJIUT
00yYaroImuMHCs IPHOOPECTH HABBIK
CaMOCTOSITENILHOTO PEIICHHUS
TEOPETUYECKOM MPOOIEMBI

HOBTOpeHI/IC Hn CUCTCMaTHu3al s y‘le6HOFO Marcpuraia

(39)

25 | IloBTOpenue u 3 OpraHu3aIys CaMOCTOSATEILHON PabOTHI ¢
CUCTEMAaTH3AIIHS Y9eOHUKOM, YTO TTO3BOJIUT
y4eOHOT0 MaTepualia 00yYaroIUMUCS IPHOOPECTH HABBIK

CaMOCTOSITEIILHOTO PEIICHHUS
TEOPETUYECCKOMN MPOOIIEMBI
NTOI'O 68
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