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Pabouass nporpamma
1o MaTeMaTUKe

(5-9 knacc)



Pabouass mnporpamma mno mnpeamery «MaremaTuka» COCTaBlieHa B
cooTBeTcTBUH ¢ DenepanbHbIM TOCYIaPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM
OCHOBHOTO o00miero oOpa3oBaHHs, Ha OCHOBE TpeOOBaHUN K pe3yJbTaTam
OCBOECHHSI OCHOBHOW 00pa3oBaTeIbHOM IMPOTPaMMbl  OCHOBHOTO  OOIIEro
oOpa3oBaHUs M C YYETOM MPUMEpPHON mporpamMmmbl o Matematuke naus 5-9
kiaccoB (aBTopsl A.I.Mep3msk, B.b.ITononckuii, M.C. Skup).

Ilnanupyembie pe3yabTaThbl OCBOEHHS Y4€OHOI0 NMpeaMeTa.
1. JIuyHOCTHBIE Pe3yJIbTATHI:

l)ymenue sCHO, TOYHO, TPaMOTHO H3JaraTb CBOM MBICIM B YCTHOH U
IIUCbMEHHON pe€4Yd, IIOHUMATh CMBICI IIOCTAaBJICHHOM 3aJayd, BBICTPAUBATH
apryMEHTAalUI0, IPUBOIUTH IPUMEPBI U KOHTPIIPUMEDHI;

Z)KpI/ITI/I‘—IHOCTB MBIITJICHUA, YMCHHC paciio3HaBaThb JJOIT'NMYCCKH
HCKOPPCKTHBIC BBICKA3bIBAHWA, OTJINYATh T'HIIOTC3Y OT (baKTa;

3)npencTaBieHMe O MaTEeMaTHYECKOM Hayke Kak cdepe ueroBedecKou
NeATEeIbHOCTH, 00 »JTamax ee pa3BUTHs, O €€ 3HAYUMOCTU JUIsl pa3BUTHUSA
UBUJTU3AIINH;

4)eraTI/IBHOCTB MBIIIUICHUA, WHULIUATHBA, HAXOJAYNBOCTb, aKTUBHOCTL IIpU
PCIICHUN MAaTCMATUUCCKUX 3a/1aq;

5)ymMeHue KOHTPOJIUPOBATh MPOIIECC U pe3ysIbTaT yueOHOM MaTeMaTUYECKON
NesTEeIbHOCTH;

6)ClIOCOOHOCTP K SMOLMOHAJIBHOMY  BOCHPHUSTHIO  MAaT€MAaTHYECKUX
00BEKTOB, 3aJ1a4, PEIICHUHN, PACCYKICHHUII;

7) BOCHMTaHUE POCCHICKON TIpakJTaHCKOW HACHTUYHOCTH: MATPUOTH3MA,
yBakeHUs1 K OTeuecTBY, OCO3HAHUSI BKJIQJa OTEUECTBEHHBIX YUYEHBIX B Pa3BUTHE
MHPOBOM HAYKH;

8) OTBETCTBEHHOE OTHOUIEHHWE K YYEHHIO, TOTOBHOCTh M CHOCOOHOCTH
oOy4JaronmMxcss K CaMOpPa3BUTUIO M CaMOOOpPa30BaHUIO HAa OCHOBE MOTHBAIIMU K
OOyYEHHIO U TIO3HAHUIO;

9) oco3HaHHBI BBHIOOP M TOCTPOCHHE JANBHEHIICH WHIUBUIYATHHOU
TpaekTopuu O0Opa3oBaHUs Ha 0a3e OPHEHTHUPOBKH B Mupe npodeccuii u
PO EeCCHOHANIBHBIX TMPEANOYTEHUH ¢ Y4ETOM YCTOMYMBBIX TO3HABATEIbHBIX
WHTEPECOB, a TAKKE HA OCHOBE (DOPMUPOBAHUS YBAKUTEIHHOTO OTHOIICHUS K TPY-
1y, Pa3BUTHE OIbITa YYaCTHs B COLIMAIIBHO 3HAYUMOM TPY/IE;

10) yMmeHue KOHTPOJUPOBATH TMPOLECC U pe3yJbTar ydyeOHOU U
MaTEeMaTUYECKON JeSTENbHOCTH;

11) KpUTHYHOCTH MBILIJICHUS, HTHUIIUATUBA, HAXOAYMBOCTh, AKTUBHOCTh TIPU
pelIeHUN TeOMETPUYECKUX 3a/1a4;

2. MeranpeamMeTrHbie pe3yabTaThbl:



I )nepBoHavanbHbIE IPEACTABICHUS 00 UJIEAX U O METO/IaX MAaTEMATUKU KaK
00 yHUBEPCAITHHOM SI3bIKE€ HAYKH M TEXHHUKH, O CPEJICTBE MOJICITHUPOBAHUS SIBJICHUI
U TIPOIIECCOB;

2)yMeHHUE BHUJAECTh MaTEMAaTHYECKYIO 3aJauyy B KOHTEKCTE MPOOJIEMHOM
CUTYyalluu B IPYTUX JUCHUIUINHAX, B OKPYXKAIOIICH KU3HU,

3)yMeHHuEe  HAaxXOAWThb B  pa3IMYHBIX HCTOYHMKAX  MH(OpMAIUIO,
HEOOXOUMYIO JJIsl PEIICHUsT MaTeMaTH4YEeCKHX MpOoOJieM, M TPEeI-CTaBIsATh €€ B
MOHATHOW (opMe; MPUHUMATh PEIICHHE B YCIOBHSIX HEMOJHOW W M30BITOYHOM,
TOYHOM U BEPOSITHOCTHON MH(OpMAIINY;

4)ymeHue MOHMMAaThb U  HCIOJNb30BaTh MaTEMaTHUYECKHE  CpPEJCTBA
HaIISIHOCTH (TpaduKu, IUarpamMmbl, TaOIHIbI, CXEMbI U Jp.) JUIsl WILTIOCTPALIUH,
WHTEPHPETALNH, apTYMEHTALNN;

5)yMeHue BbIIBUTaTh TUIIOTE3bl MIPU PEIICHUN YYEOHBIX 3a/1a4 U MOHUMATh
HEO0OXOIUMOCTb UX MPOBEPKU;

6)yMEHHE TPUMEHSTh HWHIYKTUBHBIE U  JCAYKTHUBHBICE  CIIOCOOBI
pACCYXICHUI, BUJICTh PA3JIMYHBIEC CTPATETUH PEIICHUS 3a]1a4;

7)HOHHMaHI/Ie CYITHOCTH aAJII'OPUTMHUYCCKUX HpGIIHI/ICaHI/Iﬁ Hn YMCHHC
I[efICTBOBaTB B COOTBCTCTBUM C IIPCJIOKCHHBIM aJITOPUTMOM;

8)yMeHHE CaMOCTOSITEIbHO CTaBUTh 1I€JKM, BBIOUpPATh W CO3/1aBaTh
QITOPUTMBI JJISI PEIICHUS] y4eOHBIX MaTEMAaTHYECKUX TIPOOIIEM;

9) yMeHMe MIaHUPOBATh U OCYIIECTBISATH AEATEIBHOCTh, HAIPABIECHHYIO HA
pelIeHue 3a7a4 UCCIEA0BaTEIbCKOr0 XapakTepa,

10) yMeHuHe caMOCTOSITENIbHO ONPEAEIATh eI CBOEro 0Oy4eHHUsl, CTaBUTh U
dbopMynupoBath s ceOs1 HOBbIE 3a/1a4ll B yu€Oe, pa3BUBAaTh MOTUBbI U HHTEPECHI
CBOEH MO3HABATEIbHOM JESATCILHOCTH;

11) ymeHue COOTHOCUTH CBOU JCHCTBHS C IUIAHUPYEMBIMHU pe3yJIbTaTaMH,
OCYLIECTBJISITh KOHTPOJIb CBOEH JIESITEIIBHOCTH B  IPOLECCE JTOCTHKECHHMS
pe3ynbTara, OnpeaeisaTh CocoObl NEUCTBUM B paMKax MPEAJIOKEHHBIX YCIOBHUM 1
TpeOOBaHMM, KOPPEKTUPOBATH CBOM JICUCTBHS B COOTBETCTBUU C U3MEHSIOIICUCS
CUTYyallueu;

12) yMmeHue ompenensaTh MOHATUSI, CO3/aBaTh O0OOIIEHUS, YCTaHABIUBAThH
aHAJIOTUM, KJIACCU(PUIIUPOBATh, CaMOCTOSITEIbHO BBIOMpPAaTh OCHOBAaHUS U
KpUTEPHUH IJIs1 KllacCu(pUKanuu;

13) ycraHaBiauBaTh  NPUYMHHO-CIEACTBEHHBIE  CBSI3M,  MPOBOAMTH
JI0Ka3aTeJIbHOE PacCyKJICHHE, YMO3aKIOUEeHUE (MHAYKTUBHOE, JEAYKTUBHOE U TIO
aHAJIOTUH) U JIETIaTh BHIBO/IBI;

14) ymeHue WUIIOCTPUPOBATh HM3YyUYCHHBIE TOHSATHS W CBOMCTBa (uryp,
ONPOBEPIaTh HEBEPHBIE YTBEPKACHUS;



15) KOMIIETEHTHOCT, B 00JIACTU WCIIONB30BaHUA HWH(POPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

16) nepBoHavaIbHBIE MPEACTABICHUS 00 UJIESIX U O METOAaX T€OMETPUH KaK
00 YHUBEpCAITHHOM S3bIKE HAYKH M TEXHUKH, O CPEJICTBE MOJICITHUPOBAHUS SIBJICHUI
Y TIPOIIECCOB;

17) ymeHue BHUAETh T'€OMETPUYECKYIO 3a7adyy B KOHTEKCTE MpOOIeMHOM
CUTyalluy B IPYTUX JUCHUILUIMHAX, B OKPYXKAIOIIEH KU3HMU;

18) yMeHHMe HaxoIuWTh B PA3TUUYHBIX HCTOYHHMKAX HH(OpMaIHIo,
HEOOXOAUMYIO [IJISl pelIEHUsT MaTeMaTUYECKUX MpoOieM, U MPEACTaBlATh €€ B
NOHATHOW (popMe, MPUHUMATh PELICHUE B YCIOBUAX HEMOJHON WM U30BITOYHOM,
TOYHOW UM BEPOSTHOCTHOM MH(OpMALINH;

19) ymeHue TmOHMMATh M HCIOJIB30BAaTh MAaTEMAaTUYECKUE CPEICTBA
HarIsiAHOCTH  (YepTeXkd, TaONMIbl, CXEeMbl W JAp.) IS WUIIOCTpaluu,
WHTEpIIpETaluy, apryMEHTallUH;

20) ymeHHE€ BBIIBUTaTh THUIIOTE3bl MPHU PEIICHUH 3a7Ja4yd U TMOHUMATh
HEO0OXOIUMOCTb UX MPOBEPKU;

3. IIpeaMeTHbIE pe3yabTaThI:

1) oBnanenurie 6a30BBIM MOHATUMHBIM ammapaToM MO OCHOBHBIM pa3zjeiam
COJICpKaHMs; TpeACTaBiIeHUEe OO0 OCHOBHBIX H3yYaeMbIX TMOHSATUAX (YHCIIO,
reomerpuyeckas (urypa, ypaBHeHHUE, (DYHKIMS, BEPOATHOCTb) KaK BaKHEHIIMX
MaTeMaTUYECKUX MOJENSAX, IO3BOJISIIONIMX ONKUCHIBAaTh M H3y4aTh pealibHbIC
MPOIIECCHI U SIBJICHUS;

2) ymenue paboTaTh C MAaTeMAaTHYECKHUM TEKCTOM (aHaJIM3UPOBATH,
U3BJIEKaTh HEOOXOIMMYIO0 HWH(OpPMAIMIO), TOYHO W TPaMOTHO BBIPAKAaTh CBOHU
MBICJIM B YCTHOM M IINCBMEHHOM peYd C MNPUMEHEHHEM MaTEMATHYECKOU
TEPMUHOJIOTMM W CHUMBOJIMKHM, HMCIOJIb30BaTh pPa3JIUYHbIE S3bIKM MAaTEMAaTHKH,
IPOBOJUTh  KJAacCU(HUKALMU, JIOTHYECKHE OOOCHOBAHMS, J10KAa3aTelIbCTBA
MaTE€MaTUYECKUX yTBEPKICHUN;

3) pa3BUTHE TMPEJACTABICHUN O 4YHCIEe W YHCJIOBBIX CHCTEMax OT
HATypaJbHBIX JIO JICUCTBUTEIBHBIX YMCEJ, OBJIAJCHUEC HABbIKAMHU YCTHBIX,
MAUCbMEHHBIX, THCTPYMEHTAJIbHBIX BBIYUCIICHUN;

4) oBnazeHHE CUMBOJBHBIM SI3BIKOM aireOpbl, MPUEMaMH BbITIOJHEHUS
TOXKJIECTBEHHBIX  MPEoOpa30BaHUW  palMOHANBHBIX  BBIPAKEHHM, pelieHus
YPaBHEHHM, CHCTEM YpPAaBHEHUW, HEPABEHCTB M CHUCTEM HEPABEHCTB;, YMEHHUE
MCIOJIB30BaTh HUJICK0 KOOPAMHAT HA IJIOCKOCTHU Uil MHTEPIPETALNU YpPaBHEHU,
HEPaBEHCTB, CHUCTEM; YMEHHE MPUMEHITh ainreOpanyeckue mpeodpazoBaHus,
arrmapaTr ypaBHEHHU W HEPABEHCTB JJIs PEUICHHUS 3a]1ad U3 Pa3JIMYHBIX pa3eiioB

Kypca;



5) oBnageHue cUCTEMON (YHKIIMOHAJIBHBIX MOHATHH, (QYHKIMOHATBLHBIM
S36IKOM U CHUMBOJIMKOM; yMEHHE HCIOJB30BaTh (DYHKIHOHAIBHO-TpaprUecKue
NpeICTaBICHUS IS ONMCAHMS U aHAJIN3a PEAJIbHBIX 3aBUCHMOCTEH;

6) OBJIaACHHNC OCHOBHBIMH crocodbaMu MpCaACTAaBJICHUA HW  aHAJIK3a
CTaTUCTUYCCKHX JaHHBIX HaJIN4Hc Hpe,ZICTaBJIeHI/Iﬁ 0) CTaTUCTHYCCKHX
3dKOHOMCPHOCTAX B PCAJIbHOM MHUPC U O PA3JIIMYHBIX criocobax ux HU3y4CHU, O
BCPOATHOCTHBIX MOJCIIAX,

7) OBIaJ€HHE T€OMETPHUYECKUM SI3bIKOM, YMEHHUE HCIIOJIb30BaTh €ro s
OIKCAHUsI TPEAMETOB OKPYXKAIOIIETO0 MHpPa; [PA3BUTHEC TMPOCTPAHCTBEHHBIX
OpEJICTaBICHUA W U300pa3UTEIbHBIX YMEHHUH, MNPUOOPETEHHE HABBIKOB
r€OMETPUYECKHUX ITOCTPOCHUM;

8) YCBOEHHE CHCTEMAaTHYECKUX 3HAHUM O IIOCKUX (PUTypax U UX CBOMCTBAX,
a TaKKe€ Ha HAIJIJHOM YPOBHE — O MPOCTEUIIHMX IMPOCTPAHCTBEHHBIX TEJAX,
YMEHHE TPHUMEHATH CHCTEMATUYECKHUE 3HAHUSA O HUX U1 PEHICHUs
Ir€OMETPUYECKUX U ITPAKTUYECKUX 3a/1a4;

9) YMCHHUC HU3MCPATH MJIMHBI OTPC3KOB, BCIIMYMHBI YIJIOB, HCIIOJIb30BATb
(bOpMyHBI HJI1 HAXOXKACHUA IICPUMCETPOB, HHOHI&I[CI?I 1 00BEMOB T COMCTPHUYCCKHUX

¢uryp;

10) ymeHue NpUMEHSATh W3YYEHHBIE MHOHATHS, PE3YJIbTAThbl, METOABI IS
penieHns 3a1a4 NPAKTUYECKOTO XapakTepa W 3a4ad W3 CMEKHBIX JHUCIUIUIMH C
UCIIOJIb30BAaHUEM TMPU HEOOXOJUMOCTH CIPABOYHBIX MATEPHATIOB, KaJbKYJISATOpA,
KOMIIBIOTEPA;

11) oco3naHue 3HauUEHUsI TEOMETPUN AJIs1 TOBCEITHEBHOM JKM3HU YEJIOBEKA;

12) nmpexacraBieHre O TeOMETpUM Kak cdepe MareMaTH4ecKou
NesATeIbHOCTH, 00 »3Tamax e€ pa3BUTHs, O €€ 3HAYUMOCTU JUIsl pa3BUTHUSA
UMBUJIU3ALINH;

13) pa3BuTue ymeHuil paboTaTh ¢ y4eOHBIM MaTEMAaTUYECKUM TEKCTOM
(aHaIM3MpPOBATH, U3BIEKATh HEOOXOAMMYIO HH(OpMaIHMIO), TOYHO M TPAMOTHO
BBIPAKATh CBOM MBICIIM C TPUMEHEHUEM MaTEMaTUYECKOH TEPMHHOJOTUU U
CUMBOJIMKH, IPOBOJUTH KJIacCU(UKAIIH, IOTUYECKHE 000CHOBAHMUS;

14) Bnagenure 0a30BBIM MOHSTUHHBIM amNmapaToM MO OCHOBHBIM pasjeiiaM
COJIep KaHUS;

15) cuctematudeckue 3HaHMS O (PUTYypax U UX CBOMCTBAX;

16) mpakTUYeCKH 3HAYMMbIE TE€OMETPUUECKHE YMEHHS U HABBIKH, YMEHUE
NPUMEHSITh HMX K PEHICHUI0O TEOMETPUYECKHMX M HET€OMETPUYECKUX 3ajay, a
UMEHHO:

. M300pakaTh PUIypbl HA TUIOCKOCTH;

. UCIIOJIb30BaTh TE€OMETPUYECKUU S3bIK [IJISl ONHMCAHMS TMPEIMETOB
OKPYXaIOIEro MUpa;

. U3MEPATh IJUHBI OTPE3KOB, BEJIMYMHBI YTJIOB, BBIUMCIATH IUIOIIAIN



duryp;

. pacro3HaBaTh U M300pa)xkaThb paBHbIC, CHMMETPUYHBIE M TMOJIOOHBIC
durypsr;

. BBIIIOJIHATL  IMOCTPOCHUSA TI'COMCTPUUICCKUX CI)I/Ipr C IIOMOULIBIO
UUPKYJIA U JIUHEWKHY,

. YUTAaTb MW  HUCIIOJIb30BaAThb I/IH(i)OpMaHI/IIO, MNpCACTAaBJICHHYIO Ha
JEePTCIKAX, CXEMaAX,

. IMIPOBOJUTH IMPAKTHUYCCKUC paC‘IéTBI.

Apudpmernka
I1o oxOHYaHMK U3yYEHUS KypCa ydaluncs HaI/ITc;{:

OCOOCHHOCTH JIECATUYHON CHCTEMbI CUUCIICHUS;

MCIIOJTH30BATh MTOHATHS, CBSI3aHHBIC C JCTMMOCTHIO HATYPAIBHBIX YHCEIT;

BBIPAKATh YUCJA B 9KBUBAJICHTHBIX (popmax, BeIOMpas Hanbosee MoaX0sIIy0 B
3aBUCUMOCTH OT KOHKPETHOM CUTYallUU;

CpPaBHUBAThH U YIOPSAIOUUBATH PAllMOHATBHBIC YUCIIA,

BBITIOJIHATh BBIUMCICHUS C PAIMOHAIBHBIMA YHCJIAMH, COYeTas YCTHBIC U
MMCbMEHHbIE TPUEMBI BHIYUCIICHUN, TPUMEHEHUE KabKYJISTOPA;

UCIIOJIb30BATh MOHITHUS U YMEHHUS, CBSI3aHHBIE C MTPOTOPIIMOHAIEHOCTHIO BEJIMYHH,
MPOLICHTAMH, B XOJI€ PEIICHUsS MaTEeMaTHYEeCKUX 3a/lad U 3a7a4 U3 CMEXKHBIX
MPEIMETOB, BHITIOJIHITH HECIIOKHBIC TPAKTUYECKHUE PACUETHI;

aHATM3UPOBATh TPa(UKU 3aBUCUMOCTEH MEKTy BETHUUHAMHE (PACCTOSTHUE, BPEMS;
TeMIiepaTypa u T.I1.).

Yuawutica nonyuum 803moducHocmy:

NO3HAKOMUMbCA C NOZUYUOHHBIMU CUCMEMAMU CYUCTEHUSI C OCHOBAHUIMU,
omauynvimu om 10;
yenybums u pazéumv npeocmagienus O HAMYPAlbHbIX YUCKAX U CE0UCMBEAx
oenumocmu;

Hayuumvbcsi  UCNOTb308AMb  NPUEMbL,  PAYUOHAIUSUPYIOWUE — GbIYUCTEHUS,
npuobpecmu HABbLIK KOHMPOAUPOBANb BbIYUCIEHUS, 8blOUPAs NOOX0O0AWUL O
cumyayuu cnocoo.

YucsioBbie 1 0yKBEHHbIE BHIPAXKCHUA. Y PABHECHUS
I1o oxOHYaHNH U3yYEHUS KypCa yUaIlUICs HAYYUTCS:
BBINIOJIHATH ONEPALIMH C YACIOBBIMU BBIPAKEHUSIMU;
BBITIOJIHATHh NpeoOpa3oBaHusi OYKBEHHBIX BBIPAKEHHM (PacKphITHE CKOOOK,
IpUBEICHUE TIOJOOHBIX ClIaraeMbIX );
peliath JMHEWHbIE YpaBHEHMsI, pellaTh TEKCTOBBIE 3aJaud alreOpandecKum
METOIOM.
Yuawuiica nonyyum 603mModucHoOCMb:
Pazeums npedcmasieHusi 0 OYKGEHHbIX GbIPANCEHUSX U UX NPeoOPaA308aAHUSX,
061a0emsb CNeyuaIbHbIMU NPUEMAMU PeleHUs YPASHeHUU, NPUMEHAMb annapam
YpasHeHuil 01 peuieHust Kak meKcmoegblx maxk u npakmuyeckux 3a0ay.



I'eomerpuueckue purypel.
N3mepeHue reoMeTpruyecKuX BeJMYMH
I1o oxOHYaHNK U3yYEHUS KypCa y4allUCs HAyYUTCS:
pacro3HaBaTh Ha YEPTE)KAX, PUCYHKAX, MOJIETSAX U B OKPYKAIOIIEM MUPE IJIOCKHE
Y IPOCTPAHCTBEHHBIE T€OMETPUUECKUE GUTYPBI U UX DJIEMEHTHI;
CTPOUTH YTJIbl, OMPEAEIATH UX TPATYCHYIO MEPY;
pacmo3HaBaTh W H300pakaTh  pa3BEPTKU  Kyba,  MPSIMOYTOJIBHOTO
napajuielenuneaa, NpaBuibHON MUPaMU/Ibl, IUJIMHIPA U KOHYCA;
ONpENENIATh MO JIMHEHHBIM pa3Mepam pa3BEPTKU I/IprLI JIMHEWHBIE pa3MeEphI
caMoi (purypsl 1 HA00OPOT;
BBIYHCIIATh 00BEM MPSAMOYTOIBHOTO Mapajuieienuieia u Kyoa.
Yuawurica nonyuum 8o3modicnocmo:
HAyuumvbcsi 8bIYUCTAMb 00BbEM NPOCMPAHCMEEHHBIX 2e0Mempudeckux @ueyp,
COCMABNIEHHBIX U3 NPAMOY20TbHbIX NAPALIEIENUNEO08;
Yenyoums u pazeumes NpeoOCmAsieHuss 0 NPOCMPAHCMEEHHbIX 2e0MempUudecKux
Queypax;
HayuumvCcsi  NPUMEHSAMb NOHAMUE paA36epmKU OJisl 8bINOJHEHUs NPAKMUYECKUX
pacuéemos.

JJIeMEHTBI CTATHCTHKU, BeposATHOCTH. KoMOMHaTOpHBIE 3a1a4H
[To okoHUaHUU U3YUYEHUS Kypca YUYalIuiics HayUYnuTC:
HCITOJTB30BaTh MPOCTEUIITHE CIIOCOOBI MPEACTABICHHUS M aHAIN3a CTATUCTUYECKHUX
JTAHHBIX;
permarh KOMOWHATOPHBIC 3a/Jadd Ha HAXOXIACHHE KOJIMYECTBA OOBEKTOB WIIH
KOMOWHAITUH.
Vuawutics nonyuum 6osmodrcHocms:
npuobpecmu nepeoHAuaAIbHbLIIL ONbIM OP2AHU3AYUU COOPA OAHHBIX NPU NPOBEOEHUU
onpoca 00WecmBeHH020 MHEHUs, OCYWeCmEIamb UxX aHaIu3, Hnpeocmasisime
pe3yrbmamsvl ONpoca 8 guoe maoauysvl, OUACPaAMMbL,
Hay4umscsi HeKOMOpPbIM CHEYUANbHbIM NpueMam peueHuss KOMOUHAMOPHbIX
3a0ad.

Harasimnas reomerpust

BrinyckHUK HayduTcs:

* pacro3HaBaTh Ha YEPTEkKaAX, PUCYHKAX, MOJEIAX U B OKPYKAIOLIEM MHUPE
IUIOCKHE U TIPOCTPAHCTBEHHBIE T€OMETpUUYECKUE QUTYPHI;

* pacrio3HaBaTh pPa3BEPTKU KyOa, MPSAMOYTOJBHOIO Mapasuieenunena,
MPAaBWJIBHOW MUPAMU/IBL, HAJIMHIPA U KOHYCA;

* CTPOUTH Pa3BEPTKHU KyOa U MPSIMOYTOJIBHOTO NapaljIesIeNuIe1a;

* ONPE/ACNATh MO JIMHEWHBIM pa3MepaM pa3BEPTKU (QUTYpHI JIMHEWHbIE
pa3mepsbl camoit pUrypsl 1 Ha00OPOT;

* BBIYUCIIATH O0BEM MPSAMOYTOJILHOTO Mapajljieenunesaa.

Buinycknuk nomyuum 603MONCHOCMb:



* HAYUUmMbCsi GblUUCTAMb 00BbEMbBL NPOCMPAHCMBEHHBIX 2€0MEMPUYECKUX
@ueyp, cocmagnenHvix u3 npAMoy20ibHbIX NAPALLEIenuneoos.

Hartypaabhblie yncia. [[poou. PaunonanbHbie yuciaa

BrIlyCKHUK HAy4UTCA:

* IOHUMATh OCOOCHHOCTH JACCATUYHONU CUCTEMBI CUUCIICHUS;

* ONIEPUPOBATH TMOHATUSMHU, CBS3AHHBIMH C JICIUMOCTBIO HATypalbHBIX
YHCelT;

* BBIpaXkaTh 4KCJIa B SKBUBAJIEHTHBIX (opmax, BbIOUpas Haubosee
TTOIXO/IAINYIO B 3aBHCUMOCTH OT KOHKPETHOH CHUTYaHHHY;

* CPaBHHMBATh U YIIOPSI0YMBATH PAIMOHAIBHBIC YHCIIA;

* BBITIOJTHATH BBIYUCIICHUS C PAllMOHATBHBIMHU YHCJIAMH, COUETas YCTHBIE H
MTMCEMEHHBIE TTPUEMBI BEIYUCIICHUN, TPUMEHEHNE KATbKYJIIATOPA;

* HCTIOJL30BaTh TMOHATHS M yYMEHHS, CBS3aHHBIC C MPOMOPIHOHATHLHOCTHIO
BEJIMYMH, TPOICHTAMH, B XOJIC¢ PCIICHUS MaTeMaTHYECKUX3aaad W 3aJad H3
CMEXHBIX TIPEIMETOB, BHITIOJHATH HECIIOKHBIC TPAKTUYECKUE PACUETHI.

Buvinycknuk nonyyum 603mMoxicHOCMYb:

* NO3HAKOMUMbCA C NOSUYUOHHBIMU CUCTNEMAMU CYUCTIEHUSL C OCHOBAHUAMU,
omauunvimu om 10;

* yenyoums u pazeums npeodCmasieHus 0 HamypaibHbIX YUCLAX U CBOUCMBAX
oenumocmu,

* HAYUUMbCS UCHONBb308AMb NPUEMBL, DAYUOHATUSUPYIOWUE BbIYUCTIEHUS,
npuobpecmu nPUBbIYKY KOHMPOIUPOBAMb BbIYUCIEHUSL, 8bIOUPASL NOOXOOAUUL 05
cumyayuu cnocoo.

JeiicTBUTE/IbHBIE YHCJIA

BBITyCKHHUK HAydUTCS:

* HCTIOJIb30BaTh HAYAJIbHBIC TPEICTABICHNS O MHOXKECTBE JACHCTBUTEIBHBIX
YHCEJT;

* ONIEPUPOBATH TOHATHEM KBAJPATHOTO KOPHS, TPUMEHSIThH €ro B
BBIYHCIICHUSIX.

Buvinycknuk nonyyum 603mMoxicHOCMb !

* pazeums NPeoCcmasieHue 0 YUcie U YUCI08bIX CUCMEMAX OM HAMYPATbHbIX
00 0elicmBUMENbHBIX YUCETl, O POJIU GLIYUCTICHUL 8 NPAKINUKE,

* pazeums U Y2AyOUumsb 3HAHUA O OECAMUYHOU 3anUcu OelucmEUmenbHblx
yucen (nepuoduyeckue u Henepuoouieckue opoou,).

N3mepennsi, npudJInKeHNs1, OEHKHU

BrinyckHUK Hay4uuTCS:

* UCIIOJIb30BAaTh B XOJI€ PEIICHUSA 3a1a4 DJIEMEHTAPHBIE IPEICTABICHUS,
CBSI3aHHBIC C MIPUOIMKEHHBIMU 3HAYCHUSIMU BEJTUYHH.

Buinyckuuk nomyuum 803mMoiHcHOCIY:

* NOHAMb, UMO YUCIOBble OaHHble, KOMopbvle UCHOAb3VIOMCA Ol
Xapakxmepucmuku 00beKmos OKpyHcaowe20 mupa, A6IA0mcsa npeumyuecmeeHHo



APUOIUINCEHHBIMU, UMO NO 3ANUCU NPUOTUNCEHHBIX 3HAYEHUL, COOePAHCAUUXCA 8
UHGDOPMAYUOHHBIX UCHOYHUKAX, MOICHO CYOUMb O NOCPEUHOCIIU NPUOTUNHCEHUSA,

* NOHAMb, YMO NOSPEUHOCMb pPe3YIbmama 6blYUCIeHU O00NIHCHA Oblmb
COUBMEPUMA C NOZPEUHOCMbIO UCXOOHBIX OAHHBIX.

AJuireOpandecKkue BbIPaKeHUSA

BBITTyCKHUK HAyIUTCS:

* OIIEPUPOBATH NOHATUSMU «TOXKIECTBOY, «TOXJIECTBEHHOE
npeoOpazoBaHuey, pelaTh 3aa4u, coaepxairue OyKBeHHbIE TaHHBIC;, paboTaTh C
dbopmynamu;

* BBITIOJIHATH MPeoOpa3oBaHMsl  BBIPAKEHUI
IEJIBIMA TTOKA3aTEISIMU M KBaJIpaTHBIE KOPHU; G

* BBITIOJTHATH TOKJIECTBEHHBIE TIPEOOPa30BaHUS PAITMOHAIBHBIX BBIPAKCHUI
Ha OCHOBE MPaBUJI ACUCTBUI HAJ MHOTOUYJICHAMH U aJIreOpandeCcKUMH IPOOSIMH;

* BBITTOJTHATH Pa3JI0KEHNE MHOTOWICHOB HA MHOKHUTEITH.

Buinycknux nonyuum 603MoHCHOCMb HAYYUNbCAL:

* BbINOJIHAMb MHO20ULA208blEe NPeoOPA3Z08AHUS PAYUOHAILHBIX BbIPANCEHUL,
NPUMEHSISL WUPOKULL HAOOP CROC0O08 U NPUEMOB;

* NPUMEHAMb MONCOeCMBEHHble NPeodpPa3068anUs Ol peuleHus 3a0ad U3
PAa3uuHbIX pazoenos Kypca (Hanpumep, 0 HaxoxdcoeHus Hauboivblue20/HaumeHb-
uieeo 3HaA4eHUsl BbIPANCEHUS).

coacpKamux CTCIICHU C

YpaBHeHus

BBIITYCKHHK HAy4UTCS:

* peuaTb OCHOBHBIE BU/IbI PAllMOHAIBHBIX YPABHEHUN C OJJHOM NTEPEMEHHOM,
CUCTEMBI JIBYX YPAaBHCHHI C ABYMS ITEPECMCHHBIMU;

* IOHUMATh YPaBHCHHE KaK BaKHEHIIYI0O MaTEMaTHYECKYI0 MOJCTb JUISA
ONMCaHUSA M M3YYCHHS Pa3HOOOPA3HBIX PEabHBIX CHTYAIMi, PelIaTh TEKCTOBBIC
3a/1aud aNreOpandecKuM METOI0M;

* IPUMEHSATH IpaduuecKkue MPEJCTABICHUS I MCCICIOBAHUS YpaBHEHUH,
WCCJICIOBAHMS M PEIIICHUS CUCTEM YPAaBHEHHI C JIBYMS IIEPEMCHHBIMH.

Boinyckuux noiyuum 603mMoACHOCMb HAYYUMbCSL

* 061a0emb  CHEeYUAIbHbIMU NPUEMAMU  DeuleHUus VYPAGHEHUU U Cucmem
VPAasHeHUll,  YBepPeHHO  NPUMEHAMb  Annapam  YpasHeHutl Ol peleHus
PA3HOOOPA3ZHBIX 3a0ay U3 MAMEMAMUKU, CMENCHBIX NPeOMemo8, NPAKMUKU,

* npumenams epaguueckue npeocmasieHus OJisi UCCIe008aHUS YPABHEHUII,
cucmem ypasHeHutl, cooepicaumux OykeenHole KO3 uyueHmal.

HepaBencrBa

BrinyckHUK HayuuTcs:

* IOHUMATh W TPUMEHATh TEPMHUHOJIOTUI0 U CHUMBOJIMKY, CBSI3aHHBIE C
OTHOLIIEHUEM HEPAaBEHCTBA, CBOMCTBA YUCIOBBIX HEPABEHCTB;

* pelIaTh JIMHEWHbIE HEPABEHCTBA C OJHOW IEPEMEHHOM M HUX CHUCTEMBI;
periaTh KBaJapaTHbIC HEPABEHCTBA C OMIOPON Ha rpadudecKre MPeaCTaBICHHUS;

* IPUMEHATH aIlmapar HEPaBEHCTB Ui PEIIEHUSA 3adad U3 Pa3IM4YHbIX
pa3znenos Kypcea.



Buvinyckuux nonyuum 603mMo#CHOCHb HAYYUMbCAL

* PA3HOOOPA3HBIM  NPUEMAM  OOKA3AMENbCEA  HEPABEHCME;  YBEPEeHHO
NpUMEHAMb  annapam  HepageHcmeé 0Nl peuleHus:  pa3zHooOpPA3HbIX
MaAmemMamuyecKux 3a0a4 U 3a0ay U3 CMeHCHbIX npeomemos, NpaKmuKu;

* npuUMeHAmb epaguieckue npeodcmagierus 0 UCCIe008AHUS HEPABEHCMS,
cucmem HepaseHCcms, cooepicauux OyKeeHHvle Kodpguyuenmoi.

OcHoBHbIe MOHATHA. UncH0BbIe QyHKIMH

BBITTyCKHUK HAy4UTCS:

* IOHUMAaTh U UCTOJIb30BaTh (QYHKIIMOHATIBHBIC TIOHATHS U SI3bIK (TEPMHHEI,
CUMBOJIMYECKHE 0003HAYCHUS);

* CTpOUTH TpaduKH dBIEMEHTAPHBIX (YHKIHHA, WCCIEI0BaTh CBOMCTBA
YUCIIOBBIX (QYHKIIMN HA OCHOBE M3yUCHHUS IMOBEJICHUS UX TPa(UKOB;

* MOHUMATh (YHKIHMIO KaK BaKHEUITYI0 MaTEeMaTHYECKYI0 MOJEb IS
ONMMCAHMS  TIPOIECCOB M  SBIICHUM  OKPYXKAIOMETO  MHpa, TMPUMECHSTH
(GYHKIIMOHATBHBIA SI3BIK JIJIS OMHCAHUS M HMCCIICIOBAHUS 3aBUCUMOCTEH MEXITy
bu3MYeCKUMU BETUYMHAMMU.

Bolnyckuux noiyuum 603mMoACHOCMb HAYYUNBCSL

* IPOBOOUMDb UCCIe008AHUS, CEA3AHHbBIE C U3VYEHUEM CE0UCME (DYHKYUl, 8
MOM YUCIe C UCNOIb30BAHUEM KOMNbIOMepd; HA OCHO8E 2PAPUKO8 U3VUEHHBIX
dyukyui  cmpoums  Oonee  Cr0dCHble  epaguku  (KYCOYHO-3A0AHHblE,  C
«BLIKOJIOMBIMUY MOYKAMU U M. N.);

* UCNONB308AMb DYHKYUOHAIbLHBIE NPEeOCMABIeHUs. U CBOUCMBA (QYHKYULL
0J15 peulenuss MamemMamu4eckux 3a0ay u3z pasiuiHbix pazoenos Kypca.

YucaoBbIe M0CIE10BATEIbLHOCTH

BbINyCKHUK HAYy4YUTCA:

* IOHUMAaTh M UCIOJb30BaTh SI3bIK MOCIEA0BATEIbHOCTEN (TEPMUHBL,
CUMBOJIMYECKHE 0003HAYEHUS);

* IPUMEHATH (OPMYIIbI, CBSA3aHHbBIE C apUPMETUUECKON U TeOMEeTPUUYECKOM
nporpeccueii, u amnmapar, cOpMHpPOBAaHHBIA NPU H3YUEHHM JAPYTUX PA3/AEIIOB
Kypca, K peLIEHUIO 33a4, B TOM YHCJIE C KOHTEKCTOM U3 PEANIbHON KU3HH.

Buvinycknuk nonyuum 603mMo4CHOCIb HAYYUMBCAL

* pewiams KOMOUHUPOBAHHbIE 3A0AYU C NPUMEHEHUEM QOPMYI N-20 YleHA U
CYMMbl NEPBbIX N YNEHO8 apUumMemudeckou U 2eoMempuieckol npozpeccuu,
NPUMEHSA NPU IMOM AnNapam yPasHeHul U HepageHcme,

* NOHUMAMb  APUPMEMUUECKYIO U 2e0MEempPU4ecKylo Npocpeccuro  Kak
@YHKYUU HAMYPATLHO2O ap2yMeHmA, CEA3bl8AMb APUPMEMUUECKYI0 NPOSPeCcCuio
C TUHEUHBIM POCOM, 2e0MEMPUUECK)I0 — C IKCNOHEHYUATbHBIM POCHIOM.

OnucarejbHas CTATHCTHKA

BrInmycKHUK HayduTCs UCIIOIL30BaTh MPOCTEUIIINE CITIOCOOBI MPEICTaBICHUS
W aHAJIN3a CTAaTUCTHYCCKUX JAHHBIX.

Buinycknux nomyuum 603MOdCHOCMb NpUOOpecmu NepeoHAYANbHbIU ONbIM
opeanuzayuu coopa OAHHBLIX NPU NPOBEOEHUU ONPOCd O0OWECMB8EeHHO20 MHEHUS,



ocywecmenams uUx aHanius, npeocmasisims pe3yibmamvl Onpoca 6 euoe maobauybl,
ouazpammel.

Ciyyaiinbie cOOBITHSL M BEPOATHOCTD

BhIlyCKHUK HayduTCs HaXOAUTh OTHOCUTEIBHYIO YaCTOTY W BEPOSTHOCTh
CIIy4aifHOTO COOBITHS.

Buinycknuxk  noayuum  803MO*#CHOCMbAPUOOpECMU — ONbIM  NPOBEOEHUS
CYYAUHbIX IKCNEPUMEHMO8, 68 MOM UUCle C HNOMOWbIO KOMNbIOMEPHO20
MOOenUuposaHus, UHmMepnpemayu ux pezynbmamos.

KomOunaTopuka

BrIlTyCKHUK HayduTCs periaTh KOMOMHATOPHBIC 3aJadd Ha HAXOXKICHHE
qrciia 00bEKTOB MJIM KOMOMHAIIUH.

Buinycknuk nomyuum 603mM04#CHOCMbHAYYUMbCSL

s yenyoums U pazsumes  NPeOCmasieHuss 0  NPOCMPAHCHBEHHbIX
2eomMempuyeckux gueypax;

* HAYUUMbCSL  NPUMEHAMb  NOHAMUe — pa3eépmiu Ol BbINOJIHEHUs.
NPAKMUYECcKUx pacuémos.

I'eomerpuueckue Gpurypsl

BrINyCKHUK HAy4UTCSA:

* IOJIb30BATHCSI  SI3BIKOM ~ TEOMETPUM  JUJII  OINHKCaHUA  MPEIMETOB
OKPY>KaI0IIEero MUpa U UX B3aUMHOTO PACTIOJIOKEHUS;

* pacrmio3HaBaTh U M300pakaTh HA YepTEXaxX W PUCYHKAX T€OMETPUYECKHE
burypsl 1 UX KOH(pUTYpalUU;

* HAXOJWTh 3HAYCHUS JJIMH JIMHCHHBIX 3JIEMEHTOB (UTYp M MX OTHOIICHUS,
rpaaycHyto mepy yrioB oT 0° mo 180°, mpumeHsisi onpenesieHusi, CBOMCTBA U
NpU3HaKu (QUTYp U UX DJIEMEHTOB, OTHOIICHUsS (uryp (paBeHCTBO, Moaodue,
CUMMETPHH, TIOBOPOT, apAILJIEIbHBINA MEPEHOC);

* ONIEPUPOBATH C HAYAIBHBIMUA TOHSTUSMU TPUTOHOMETPUU U BBHITIOJTHSATH
dJIEMEHTapHBIE ONepauy HajJ QYHKIUSIMH yTJIOB;

* pemiaTh 3a7a4yd Ha J0Ka3aTelbCTBO, OMUPAsCh HA HM3yYCHHBIC CBOMCTBA
buryp ®W OTHONICHWH MEKIy HUMH | TIPUMEHSAS HW3YYCHHBIC METO/IbI
JTI0Ka3aTeJbCTB;

* pemiaTh HECJIOXKHBIE 3aJaud Ha TIOCTPOSHHUE, TPUMEHSS OCHOBHBIC
AJITOPUTMBI TTIOCTPOCHHUS C TIOMOIIBIO IIUPKYJISI U THHEHKH;

* pemiaTh IPOCTEHIITNE TUIAHUMETPUIECKUE 3a/1a4l B IPOCTPAHCTBE.

Buvinycknuk nonyuum 603mMo4#CHOCIb HAYYUMBCAL

* 0611a0emb Memooamu peueHus: 3a0ay Ha GbIYUCTIeHUs. U OOKA3AMENbCmEa.
MemoooM om NPOMUBHO20, MEMOOOM NOO0OUsL, MEMOOOM nepebopa 6apuarnmos u
MEmMoOOM 2e0MEeMPUUECKUX MeCh MOYeK,

* npuobpecmu onwvim npuUMeHeHUsan2edpauiecKo2o u
MPULOHOMEMPUYECKO20 — annapama U uoeti  O08UICeHUs Npu  peuleHuu
2eomempuiecKux 3a0auy,



* 061a0emb MPAOUYUOHHOU CXeMOU peuleHus 3a0ay Had NOCMPOeHUe ¢
HOMOWBIO  YUPKYIS U JIUHEUKU.aHAIU3, NOCmpoeHue, O00KA3AmenbCmeo U
uccneoosanue,

* HAYUUMbCA peutams 3adauu Ha
HOCMPOEHUEMEMOOOM2eOMEMPULECKO2OMECTAMOYEKUMEMOOOMNOO00UsL,

* npuobpecmu Onvim UCCAEO08AHUSL CBOUCMBNIAHUMEMPUYECKUX Gueyp c
HOMOWBIO KOMNBIOMEPHBIX NPOSPAMM;

* npuobpecmu Onvlm GbINOJHEHUs. NPOEKMO8no memam «I eomempuueckue
npeobpazosanus Ha niockocmuy, «llocmpoenue ompeskos no ghopmyney.

H3mepenne reoMeTpu4ecKUX BeJTUYHH

BrITyCKHHUK HAydUTCS:

* ICIIOJIB30BATh CBOMCTBA HW3MEPEHHUs [UIMH, IUIOIIAJAEH W YIJOB IIPHU
pelieHny 3a7ad Ha HAaXOXKJIEHHUE JJIMHBI OTpe3Ka, JJIMHBI OKPYXHOCTHU, IJTUHBI
JYyTH OKPY>KHOCTH, TPaJyCHON MEpHI yTia;

* BBIYHCIISTH TUTOIIIA ! TPEYTOJIHHHUKOB, IPSIMOYTOJIbHUKOB,
napajuiesIorpaMM-MOB, Tpareuil, KpyroB U CEKTOPOB;

* BBIYUCIISTH JJIMHY OKPYXHOCTH, JIUTMHY TyTH OKPY>KHOCTH;

* BBIYUCIIATH JUIMHBI JIUHEHHBIX 3JE€MEHTOB (UTYp W UX YIJIbl, UCIONB3YS
bopMyIbl IMHBI OKPY>KHOCTH U JJIUHBI TYTH OKPYXHOCTH, (POPMYIIBI TUIOIIAAeH
buryp;

* pemath 3aJaud Ha JI0Ka3aTeIbCTBO C MCIOJIb30BaHHEM (HOPMYJ IJIMHBI
OKPY>KHOCTH U JUIMHBI 1yTU OKPYKHOCTH, PopMyJ miomaneii puryp;

e pemiath ~ MPAKTUYECKHE  3aJadd, CBS3aHHBIE C  HaXOXKICHHEM
TE€OMETPUUYECKUX BENWYMH (MCHONB3YS TpPH HEOOXOIWMOCTH CIPABOYHUKUA U
TEXHUUYECKHUE CPEJICTBA).

Buvinycknuk nonyuum 603Mo#CHOCMb HAYUUMBCAL:

* GLIYUCTIAMb  NAOWAOU  PuUeyp, COCMABIEHHbIX U3 O08YX UMU 0Oojee
NPAMOY20TIbHUKO8, NAPALLENI02PAMMOS, MPeEy2OIbHUKO8, KPY2ad U CEeKMopda,

* BLIYUCTAMb  NIOWAOU  MHO20V20NbHUKOS,  UCHONb3YSL  OMHOULEHUS]
PABHOBENUKOCTNU U PABHOCOCMABIEHHOCNU,

* NpUMEHAMb an2ebpaudecKuti U mpuUeOHOMEempuUYecKull annapam u uoeu
08UIICEHUsL NPU PeUuleHUU 3a0ay Ha 8bIYUCTEHUE NI0WAdel MHO20Y20l1bHUKOB.

Koopaunarsl

BrinyckHUK HayduTcs:

* BBIUMCILATh JUIMHY OTpE3Ka MO KOOPAMHATAM €ro KOHIIOB; BBIYMCIIATH
KOOPAMHATBI CEPENVHBI OTPE3KA;

* UCIIOJI30BAaTh KOOPAMHATHBIA METOJ [JIsl U3y4EHUs CBOWCTB IPAMBIX U
OKPY’KHOCTEM.

BuvinyckHUKNOmL yumeo3mosiCHOCmb Hay4UmbCs:

* 061a0€emb KOOPOUHAMHBIM MEMOOOM PEeUeHUA3a0ay HA GblYUCTCHUS U
dokazamenbcmea;

* npuobpecmu  ONLIMUCHONL308AHUS ~ KOMNLIOMEPHLIX — NPOSPAMM  OJisl
AHANU3A YACMHBIX CTYYAE8 83AUMHO20 PACNOJIONCEHUS OKPYIHCHOCEU U NPAMBIX,



* npuobpecmu  ONbIMBLINOJIHEHUST  npoekmoeua memy  «lIpumenenue
KOOPpOUHAMHO20 —~ Memooa  Npu  peuwleHuu  3a0a4y  HA  BbIYUCTEHUS U
00Ka3ameibcmea.

BexkTopbl

BBIITYCKHHUK HAy4UTCS:

* OIIEPUPOBATH C BEKTOPAMH: HAXOJIUTh CYMMY M Pa3HOCTh JABYX BEKTOPOB,
3aJIaHHBIX T€OMETPUYECKH, HAXOJUTh BEKTOP, PABHBIN MPOU3BEICHUIO 33JIaHHOTO
BEKTOpa Ha YKCIIO;

* HAXOJWTh IS BEKTOPOB, 3aJaHHBIX KOOPJMHATAMHM: JJIMHY BEKTOpa,
KOOPJIMHATHI CYMMBl W PAa3HOCTH JBYX H 00jee BEKTOPOB, KOOPIMHATHI
NMpPOU3BEICHUS  BEKTOpa HAa  YHWCJIO, TMPUMEHSS TPU  HEOOXOIUMOCTH
COYETATENIbHBIN, IEPEMECTUTEIIBHBIN U PACIIPENCIUTEIbHBIN 3aKOHBI;

* BBIYUCJIATh CKaJSIPHOE MPOU3BEIACHUE BEKTOPOB, HAXOIUTH YTOJ MEXIY
BEKTOpaMH, YCTAHABIMBATh NEPIICHIUKYIIPHOCTD MPSMBIX.

BuinyckHuknomryuumeo3mosicHocms Hay4umocs.

* 0611a0eMmb BEeKMOPHLIM MeMOOOM OJisl peuleHus 3a0ay HA BblYUCTeHUsT U
0oKazamenbcmed,

* npuobpecmu  onvim  BbINOJHEHUS. NPOCKMOBHA MeMy «NpUMeHeHuUe
BEKMOPHO20 MemMOo0a NPpuU peueHul 3a0ad Ha bIYUCTEeHUSL U 00KA3AMeIbCMBEa.

TpeOoBaHus K YPOBHIO MOATOTOBKH BHINNYCKHUKOB

B pesynbrate wu3ydeHuns Kypca MaTEMAaTHKM YYEHUK  JOJDKCH3HATB/
NMOHUMATH:
CYILIECTBO MOHATUSA MATEMATUYECKOT0 JOKA3aTENbCTBA; MPUMEPBI JOKA3aTEIbCTB;
CYILIECTBO MOHATHUS aJITOPUTMA; IPUBOAUTH TPUMEPHI AITOPUTMOB;
KAaK MCHOJB3YIOTCSI MaTreMaTH4yecKue (OopMylibl, YpaBHEHUS U HEPABEHCTBA;
IIPUMEPBI UX IPUMEHEHUS IS PELIEHUS MATEMATUYECKUX U TPAKTUYECKUX 3314,
KaK MaTeMaTU4YeCKHd OIlpeaesieHHble (YHKIMA MOTYT ONUCHIBATh pPEaJIbHbIE
3aBUCUMOCTH; IIPUBOJIUTH ITPUMEPHI TAKOT'O OMUCAHUS;
KaK MOTpeOHOCTH MPAKTUKU MPHUBEIN MAaTEMaTHUYECKYI0 HAyKy K HEOOXOIMMOCTH
paclIMpeHus MOHATUS YHUCIIA;
BEPOSITHOCTHBIA XapakTep MHOIUX 3aKOHOMEPHOCTEH OKpYXKalollero MHupa;
IIPUMEPBI CTATUCTUYECKUX 3aKOHOMEPHOCTEN U BBIBOJOB;
KakuM 00pa3oM TIeOMETpHUs BO3HHMKJIA M3 MPAKTHUYECKUX 3aJad 3eMIIEMEpHs;
IpUMEPBl TEOMETPUUYECKUX OOBEKTOB M YTBEPKIACHUH O HHMX, BAXKHBIX IS
MPaKTUKHU;
CMBICJI MJ€au3aliuy, MO3BOJISIIOIIEH pelaTh 3a4a4i PEaJIbHON TEUCTBUTEIBHOCTH
MaTeMaTUYECKUMH  METOJaMH, NpPHUMEpPbl  OLIMOOK, BO3HUKAIOUMX  IPHU
uJeanu3anuu.

Apudmetuka
Ymersb



BBIMIOJHATh YCTHO apu(MeTHYecKue JEHCTBUS: CIOKEHHE U BBIYMTAHUE
JBy3HAUHBIX YUCEN U JECATHUYHBIX Jpo0eil C AByMs 3HAKaMH, YMHOXKEHHE
OJTHO3HAYHBIX YHCell, apu(PMETUYECKUE ONepaii ¢ OOBIKHOBEHHBIMH JIPOOSIMU C
OJTHO3HAYHBIM 3HAMEHATENIEM U YUCIIUTETIEM;
MIEPEXOIUTH OT OJTHOM (POPMBI 3aIMHMCH YHUCEI K APYTOH, MPEACTABIAT ACCITHUHYIO
IpoOb B BHUJIC OOBIKHOBEHHON M B MPOCTEUINNX CIIydasx OOBIKHOBEHHYIO B BHJIC
JIECATHUYHOM, MMPOIICHTHI - B BUE IPOOH U ApoOb — B BHJIE MIPOIIEHTOB; 3aITUCHIBATD
O0JBIIIE ¥ MaJIbIe YHUCIIA C UCTIOIh30BAaHUEM IIETIBIX CTETICHEH JICCATKH,
BBITIOJHATH apu(METHICCKUE NCUCTBUS C PAIIMOHAIBHBIMHU YHCIAMH, CPaBHUBAThH
palnoHaJbHBIC W JICWCTBHUTEIBHBIC YHUCIA, HAXOAWTh B HECIOXKHBIX CIydasx
3HAYCHHs] CTEMEHEW C MEeNbIMU IOKa3aTeIsiMu HopHeﬁ; HaXOJWTh 3HAYCHHUS
YHCIIOBBIX BBIPAKCHUI;
OKPYTJISTH LENble YUCIIAa U IECATUYHbBIE APOOU, HAXOIUTh MPUOIMKEHHBIE YnCa C
HEJOCTAaTKOM U C U30BITKOM, BBITIOJIHATH OIICHKY YHCIOBBIX BBIPAKCHHUIA;
MOJIb30BAaThCS OCHOBHBIMH €IUHHUIIAMH JJIMHBI, MAacChl, BPEMEHH, CKOPOCTH,
oA, 00beMa; BhIpaXkaTh Oosiee KPyIHBbIE €AUMHUIIBI Yepe3 0oJiee MENKUue U
Hao000pOT;
pelaTth TEKCTOBbIE 3aJauM, BKJIIOYAsl 3aJauyd, CBSI3aHHbIE C OTHOILEHUEM U C
IPONOPLUOHAITIBHOCTBIO BEIMYHH, APOOSIMU U IPOLIEHTAMH;

HCII0JIb30BaTh NPHOOpPEeTeHHbIe 3HAHWUS W YMEHHSl B HNPAKTHYECKOM
NeATeJbHOCTH U NOBCeIHEBHOM KU3HHU JJIs:
pELICHUs HECIOXHBIX MPAKTUYECKUX pACUYETHhIX 3aJad4, B TOM YHCIE C
UCIIOJIb30BaHUEM MPU HEOOXOAMMOCTH CIIPABOUHBIX MAaTEpUANIOB, KalbKYJIsATOpA,
KOMIIBIOTEPA;
YCTHOM TPUKHUIKA W OLEHKH pe3ysibTaTa BBIYUCICHUN; TPOBEPKU pe3yibTara
BBIUHCIICHHSI, C UCTIOJB30BAHUEM PA3IINYHBIX IPHEMOB;
UHTEPIIPETANNA PE3YJIbTaTOB PEIICHHUS 3a/1a4d C yUeTOM OTPAaHUYEHHH, CBSI3aHHBIX
C peabHBIMHU CBOWCTBAMHU PACCMATPUBAEMBIX IMPOIIECCOB U SIBJICHUI.

Auredpa

Ymernb
COCTaBJSITh OyKBEHHbIE€ BbIpaXKEHUS M (HOpMyNIbl MO YCIOBMSIM  3ajad;
OCYILECTBIISITh B BBIPAXKEHUSAX U (POPMYyJIax YMCIOBBIE MMOJCTAHOBKU U BBIMOJIHATH
COOTBETCTBYIOIINE BBIYUCIIEHUS, OCYIIECTBIIATE ITOACTAHOBKY OJHOI'O BBIPAKCHUSA
B JAPYTO€; BhIpaXXaTh U3 (hopMys OAHYy IEPEMEHHYIO Yepe3 OCTAIbHBIE;
BBIIIOJIHATh OCHOBHBIE JIEUCTBUSA CO CTEIEHSAMU C LEJIBIMA ITOKA3aTEIsIMH, C
MHOTOWIEHAMH U C ajreOpandeckuMu JpoOsSMH; BBINOJIHATH Pa3JI0KEHUE
MHOTOWICHOB Ha MHOXHUTENIN; BBINOIHATh TOXIECTBEHHbIE MPeoOpa3oBaHUs
paLMOHAJIbHBIX BBIPAKECHUN;
NPUMEHSTh CBOMCTBA apu(PMETHUECKUX KBAAPATHBIX KOPHEH Il BBIUMCICHUS
3HAUYEHUN W MPeoOpa30BaHUI YMCIOBBIX BBIPAKEHUMN, COAEPHAIIMX KBAIAPATHHIE
KOPHU,;
pelmaTh JIMHEWHBIC, KBAJApaTHBIE YPABHEHHMS M pPalMOHAIbHBIE YypPaBHEHUS,
CBOIAIIMECS K HHUM, CHUCTEMBl JBYX JIMHEHHBIX YPAaBHEHUNW W HECIIOKHBIE
HEJIMHEHMHBIE CUCTEMBI;



pemarh JIMHEMHBIE W KBAJAPATHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM M MX
CUCTEMBI;
pemarb TEKCTOBBIE 3a/layd  aJIreOpandyeckuM METOJOM, WHTEPIPETHPOBATH
MOJTyYEHHBIH pe3yibTaT, MPOBOJUTH OTOOP pEIICHUN, UCXOs U3 (HOPMYIUPOBKU
3aJa4y;
n300paxkaTh YMCJIa TOUKAMU HAa KOOPJAUHATHOU MPSIMON;
ONpENENATh KOOpPAMHATA TOYKM IUIOCKOCTH, CTPOUTh TOYKH C 3aJaHHBIMU
KOOpAMHATAMU; N300paxkaTh MHOXKECTBO PEILIEHUH JIMHEIHOTO HEPABEHCTBA,
pacrno3HaBaTh apu(pMETUYECKUE U TEOMETPUUECKUE POTPECCUHN; pelIaTh 3a7auu C
IpUMEHEHHEM (OPMYJIbI OOIIErO WIEHA U CYMMBbl HECKOJIBKUX MEPBbIX YWICHOB,;
HAXOJUTh 3HAUYCHMs (YHKIINH, 3aaHHONU (POopMyIIoH, Tabyiuiiel, rpadukoM To ee
apryMeHTy;, HaxOJIuTh 3HAUYE€HHWE apryMEHTa IO 3HAYCHUI0 (DYHKUWH, 3aJaHHOU
rpadukomM mim Tabnuie;
ONpENENsATh CBOMCTBA (PYHKUMM N0 €€ TIpaduKy; OPUMEHSATh Tpaduyueckue
IIPEICTABIICHUS IPU PEIICHUH YPAaBHEHUM, CUCTEM, HEPABEHCTB;
ONKCHIBATH CBOMCTBA U3YUYEHHBIX (PYHKIUI, CTPOUTH UX IpapuKu

HCIO0JIb30BaTh NPUOOPETEHHBbIE 3HAHUS M YMEHHS B NPAKTHYECKOH
JAeATeJbHOCTH U MOBCEIHEBHOM KM3HU JIS:
BBIMIOJIHEHHSI pPAcyeToB IO (opMyJsiaM, COCTaBiI€HHE (OpPMYJ, BBIpAKAIOIINX
3aBHCHUMOCTbh MEXKIY PEalbHBIMU BETMUYMHAMU; HAXO0XKJIEHUS HYXKHOU (HOpMYIIbI B
CIPABOYHBIX MaTepHUaa,
MOJIECJINPOBAHUE NPAKTUYECKUX CUTYALlUH U UCCIEA0BAHUS IIOCTPOCHHBIX MOJIETIEN
C MCTIOJIb30BAaHKUEM allapara aiareopsl;
OMMCAHMS 3aBUCUMOCTEN MeXAy (PU3NYECKUMH BEIMYMHAMU COOTBETCTBYIOIIUMU
dbopmynamMu Ipu UCCAEIOBAHUU HECIOXKHBIX TPAKTUYECKUX CUTYAIIH;
MHTEpHPETALNUN IPAPUKOB PEaTbHBIX 3aBUCUMOCTEN MEXKY BEIMYMHAMMU.

I'eomerpus

Ymersb
M0JIb30BATHCSI TEOMETPUUECKUM SI3BIKOM JIsI OMTUCAHUS MIPEIMETOB OKPYKAIOIIETO
MUpa;
pacrno3HaBaTh reOMETPUUYECKHE PUTYPBI, Pa3INdaTh UX B3aUMHOE PACIIOJIOKEHHE;
M300pakaTh T€OMETPUYECKUE (DUTYPHI;, BBITIOJHATh YEPTEKU MO YCIOBUIO 3a]1ay;
OCYHIECTBIIATH peoOpazoBaHue GuUryp;
pacmo3HaBaTh Ha YepTekKax, MOJEISAX U B OKpyXkaroleid o0CTaHOBKE OCHOBHbBIC
MPOCTPAHCTBEHHBIE Tella, U300PAKATh UX;
B ITPOCTEUIIINX CIIyYasiX CTPOUTH CEUEHUS U Pa3BEPTKH MPOCTPAHCTBEHHBIX TEIT;
MIPOBOJIUTH OTEpaIliy HaJ BEKTOPAaMH, BBIUUCIIATE JJIHHY U KOOPJIWHATHI BEKTOPA,
YTOJI MEXKTy BEKTOPaMU;
BBIYHCIIATh 3HAYCHUS TEOMETPUYCCKUX BEIWMYMH (JJIMH, VYIJIOB, ILIOIIAJCH,
o6beMoB); B ToMm umcie: mrsi yriaoB ot 0° mo 180° ompemensite 3HadeHHMs
TPUTOHOMETPHYCCKUX (YHKIHMA TI0 3aJaHHBIM 3HAYCHUSAM YIJIOB, HAaXOJUTh
3HAYCHUS TPUTOHOMETPUUYECKUX (PYHKIIUN MO 3HAYCHUIO OJHOW M3 HUX, HAXOIUTh
CTOPOHBI, YIJIbI W IUIONIAIA TPEYTOJIHUKOB, JITTUHBI JIOMAHBIX, YT OKPY>KHOCTH,
IO OCHOBHBIX T€OMETpUUECKUX (puryp u puryp, COCTaBICHHBIX U3 HUX;



peliaTth reoOMETPUYECKHE 33Jaud OMHUpasCh HAa HM3y4YeHHbIE CBOWCTBAa (uryp u
OTHOUIEHUI  MEXIy HHUMH, [PHUMEHSS  JIONOJHHUTEIbHbIE  IOCTPOCHHMS,
anredpandecKuil 1 TPUrOHOMETPUUECKUI anmapar, CoOOpaXeHUus CHMMETPUU;
IPOBOJUThH JIOKA3aTENbHBIE PpACCYXACHHS MpU PEHICHUH 3a/ad, HCIONb3ys
U3BECTHBIE TEOPEMBI, 0OHAPYKMBasi BOZMOXKHOCTH JIJISl X UCIIOJIb30BaHUS;

penaTh IpoCTEHIINE INIAHUMETPUYECKUE 3a/1a4U B IPOCTPAHCTBE;

HCIOJIb30BaTh NMPHOOpPEeTeHHbIEe 3HAHUS W YMEHHUsl B NPAKTHYECKOW
NeSITeIbHOCTH ¥ TIOBCETHEBHOM JKH3HH JIJIsI:
OIMCAHMS PEATTHbHBIX CUTYAIMH Ha SI3bIKE TCOMETPHH;
pacyeToB, BKIFOYAOIINX IMPOCTECUIITHE TpI/Il“OHOMeTp‘-IeCKI/Ie (bopMyIIBI;
peIIeHUs TPUTOHOMETPUICCKUX 3aJ1a4 ¢ UCIIOJIb30BAHUEM TPUTOHOMETPHH;
pellleHue TMPaKTUYSCKUX 3aJla4, CBSA3aHHBIX C HaXOXKICHHEMICOMETPUUYCCKUX
BCJIMYMH (HMCIIOJIB3YS TP HEOOXOJUMOCTH CIHPABOYHMKH M TEXHHYCCKUE
CPE/CTBA);
MOCTPOCHHUE TEOMETPUYCCKUMH WHCTPpYMEHTaMH (JIMHEHKA, YTOJIbHHK, IHUPKYJIb,
TPaHCIIOPTHUD).

JJIeMeHTbl  JIOTUKM, KOMOMHATOPMKH, CTATHCTUKM W TEOPHUH
BEPOSITHOCTEM
Ymernb
[IpoBOIUTE HECIOXKHBIE NOKA3aTENIbCTBA, MOJY4YaTh IIPOCTEUILIUE CIECICTBUS U3
V3BECTHBIX WM paHee IIOJYyYEHHBIX YTBEPXKICHUM, OLEHUBATH JIOTUYECKYIO
MPaBUJIBHOCTh PACCYKAEHUM, HCIOIb30BaTh MNPUMEPHI ISl WUIIOCTPAUUA U
KOHTPIPUMEPHI JJIs1 ONTPOBEPKEHUS YTBEPKACHUI;
U3BJIEKATh HHQpOpMAIMI0, TPEACTABICHHYIO B TaOnMIlaX, Ha JuarpaMmmax,
rpaduKkax; COCTaBISATh TAOIUIIbI, CTPOUTDH TUarpaMMbl U TPadUKH;
peraTh KOMOMHATOPHBIE 3a7]a4H IMMyTeM CUCTEMAaTHYECKOro rnepedopa BO3MOKHBIX
BAPUAHTOB U UCIIOJb30BAHUEM MPABUII YMHOKCHUS,
BBIUUCIISITH CPETHUE 3HAUEHUSI PE3YIIbTATOB U3MEPECHUN;
HAXOJIUTh YaCTOTy COOBITHS, HCIOJB3Yysd COOCTBEHHBbIC HAOJIOJECHUS TOTOBBIE
CTaTUCTUYECKUE TAHHBIE;
HAXOJIUTh BEPOSITHOCTU CIyYalHBIX COOBITUN B MMPOCTEUIIINX CITydasiX;
HCNOJIb30BATh NPHOOPETEHHbIe 3HAHUSL W YMEHHSI B NPAKTHYECKOil
AeSITeJIbHOCTH U NMIOBCEAHEBHOM KU3HU JJISA:
BBICTPAMBaHUs apryMEHTAIlUU MPU JOKA3aTEIbCTBE U B AUAJIOTE;
pacno3HaBaHUS JOTUYECKU HEKOPPEKTHBIX PACCYKICHUN;
3allMCH MAaTeMaTUYECKUX YTBEPKACHUM, I0KA3aTEIbCTB;
aHalIu3a PEAbHBIX YHCIIOBBIX [IAHHBIX, MPEACTABICHHBIX B BHJE AHArpaMM,
rpadukoB, TabJIULL;
pellleHus] TMPaKTUYECKUX 3aJad B TIOBCEIHEBHONW U  MpodhecCHOHAIBHOM
JESITEIbHOCTH C MCIOJb30BAHUEM JEUCTBUM C YMCIAMH, MPOLECHTOB, [JIMH,
TIoMazaei, 00beMOB, BPEMEHH, CKOPOCTH;
permeHuss y4eOHBIX W TPAKTUYECKUX 3adad, TPeOyrOIMX CHUCTEMaTUYECKOTO
nepebopa BapHaHTOB;



CPABHEHUS IIAHCOB HACTYIUICHHSI CIy4alHbBIX COOBITUH, ISl OLEHKH BEPOSTHOCTH
CIIy4alHOTO COOBITUSI B MPAKTUYECKUX CUTYalMSIX, COMOCTABIEHHUS MOJEIU C
peanpHOM CUTYyallUEH;

ITOHUMAHMS CTATUCTUYECKUX YTBEPKICHUM.

CoaepxaHue Kypca MaTeMaTHKHU 5-9 Ki1accoB
Apugpmemura(5-6 knacc)

HarypaabHble yncia

Psan HarypanbHbiX uwncen. JlecarudHas HHCB HAaTypaJIbHBIX YHCE.
OKpyrieHue HaTypaJbHbIX YHCEII.

KoopaunaTtHbli J1yd.

CpaBHeHue HaTypaibHbIX 4Yucesl. CI0XXEHHE M BBIUUTAHUE HATypaIbHBIX
yncell. CBOMCTBA CIIOKEHUS.

YMHOXKEHHE UM JEJEHHE HaTypajdbHbIX uyucel. (CBOMCTBA YMHOKCHUS.
Henenue ¢ octatkoM. CTENEHb YKCIIa C HATYPaJIbHBIM MTOKa3aTesIeM.

JlenuTenu u KpaTHble HaTypaibHOro uncia. Hanbonbmmii o0y 1enuTens.
Haumensbinee obmiee kpatHoe. [Ipusnaku neaumocty Ha 2, Ha 3, Ha 5, HA 9, Ha 10.

[IpocTteie u cocTaBHbIC UKcaa. Pa3noxkeHne 4ncesn Ha MPOCThIe MHOKHUTEIH.

Pemienue TekCTOBBIX 3a/1a4 apu(PMETHUUECKUMU CITOCOOaMHU.

JApodu
OO6bIkHOBeHHBIE J1poOu. OCHOBHOE CBOMCTBO Jpobu. Haxokmenue apodu

or uyucia. HaxoxkaeHue uucna mo 3HaueHUt0 ero apobu. [lpaBuibHbie H
HernpaBuibHbIC TpoOu. CMelIaHHbIE YHCTIa.

CpaBHeHHE  OOBIKHOBEHHBIX  JApoOE M CMEIIAHHBIX  YHCE.
Apudmernueckre JEHCTBUA C OOBIKHOBEHHBIMH JPOOSIMH W  CMEIIAHHBIMU
YUCJIAMH.

Hecstuunbie apobu. CpaBHEHHWE UM OKpPYIJIEHHE JECATUYHBIX ApOOEH.
Apudmernueckue ACHCTBUSA C ACCATUYHBIMUA ApoOsMu. [IpuKuakm pe3yabTaToB
BbIuncaeHui. [IpeacraBnenue aecaTHUHON IpoOu B BUJIe OOBIKHOBEHHOM IpoOH 1
OOBIKHOBEHHOM B BHUJE JECATUYHON. beCcKkOHEUHbIE MEePUOIUUYECKHUE JCCATUUHBIC
npobu. [ecarrnuanoe npubamxkeHrne 0ObIKHOBEHHOU IpOOH.

OtHomenne. IIpouneHTHOE OTHOLIEHHWE IBYX uMcen. [leneHune yucna B
TAHHOM OTHOIIEeHUH. Macira0.

[Ipomoprusi. OcHOBHOE CBOMCTBO mpomopiuu. llpsimas u  oOpartHas
MPONOPLUOHAIIBHBIE 3aBUCUMOCTH.

[IpouenTsl. Haxoxaenne npoueHToB oT uncia. HaxoxaeHne yucnia mo ero
MPOIICHTaM.

Pemenne TekcTOBBIX 33124 apu(METUIECKUMH CTIOCOOAMH.

PanunonannHbie YnucjIa
[TonoxurenbHbIE, OTpULIATENIbHBIE YKCa U ynciio 0.
[IpotuBOMnONOXKHBIE UKcaa. MoayJib YuCIIa.



Llenpie uyncna. PanmonanbHble yucia. CpaBHEHUE PALMOHAIBHBIX YHUCEN.
ApudmeTrnueckne NEHCTBUS C pallMOHAIBHBIMHU unciaamMu. CBOMCTBa CIIOKEHUS U
YMHOEHHUSI pAllMOHAJIBHBIX YUCE.

Koopaunartnas npsimas. KoopauHatHast IIOCKOCTb.

Beauuunbl. 3aBUCHMOCTH MeKIy BeJINYMHAMU

Eaunuie! qovnsl, miomanamn, oobema, Macchl, BpeMEHHU, CKOPOCTH.

[Ipumepsl  3aBUCHMOCTEH  Mexay  BenuuuHamu.  [lpeacraBienue
3aBUCUMOCTEH B Buje popMyil. Beruucienus no popmynnam.

|
YucsioBbIe 1 0yKBEHHBIC BHIPAKCHUS. YpaHeHmI

UucnoBeie BBIpAKEHHS. 3HAUYEHHE 4YHUCIOBOrOo BbipaxeHus. [lopsamok
JIEUCTBUN B YUCIIOBBIX BhIpakeHUsIX. BykBeHHbIE BhIpakeHUs. PackpbiTe CKOOOK.
[TonoGHbIe cnaraembie, IPUBEACHUE TTOJIOOHBIX cllaraeMbIX. POPMYIIBIL.

VYpaBuenusi. Kopenb ypaBHeHus. OCHOBHbBIE CBOMCTBA ypaBHEHU. Pemenue
TEKCTOBBIX 337]a4 C IOMOILIbIO YPaBHEHHU.

JJIeMEHTBI CTATHCTHKH, BeposATHOCTH. KoMOMHaTOpHBIE 3a1a4H

[IpeacTaBneHne MaHHBIX B BHUAC TaOJHWIl, KPYTOBBIX M CTOJOYATHIX
JMarpaMm, rpauKoB.

Cpennee apudmernueckoe. CpegHee 3HaUCHUE BETUYNHBI.

Cnygaitnoe coObITHE. JlOCTOBEpHOE U HEBO3MOXKHOE COOBITHS. BeposTHOCTH
ClTy4aifHOTO cCOOBITHs. Pelrienre KoMOMHATOPHBIX 3a1a4.

I'eomerpuueckue ¢purypol. U3mepeHusi reoMeTpuYeCcKUX BeJTUYMH

Otpesok. Iloctpoenne ortpeska. [nuHa oTpeska, JomaHoul. HM3mepenue
JUIMHBI ~ OTpe3Ka, IIOCTPOCHUE  OTpe3ka 3ajaHHoM  JuuHbl.  [lepumerp
MHOroyroJyibHuKa. [Inockocts. [Ipsamas. Jlyy.

VYron. Buae! yrios. ['pagycnas mepa yrina. IsmMepenre u nocTpoeHue yrioB
C IIOMOILIBIO TPAHCIIOPTHUPA.

[Ipsmoyroneauk.  KBagpar.  TpeyronbHuk. Buael  TpeyroJibHUKOB.
OxkpyxHOCTb U Kpyr. J[sInHa OKpyKHOCTU. YHCIO T

PasenctBo  ¢uryp. Ilomsarue wu cBoiictBa momanu. [lmomanp
npsIMOYTOJIbHUKA U KBajipaTa. [lmomans kpyra. Ock cumMmMmeTpuu pUrypsl.

Harnsgueie MIPEJCTABIICHUS 0 MPOCTPAHCTBEHHBIX burypax:
NPsIMOYTOJIBHBIN MapajuieNenunes], Kyo, nupamuaa, UWIMHAP, KOHYC, mwap, chepa.
IIpumepsl pa3BepTOK MHOTOI'PAaHHUKOB, LUIMHpA, KOHyca. [loHsaTue u cBorcTBa
o6bema. OO6beM IPSAMOYTOILHOTO Mapaliiesienuneaa u Kyoa.

B3anmHoepacnonoKeHne By XITPSMBIX. [TepnieHaAUKYISIPHBICTIPSIMBIE.
[TapajutenbHBIETIPSMBIE.

OceBas ¥ HEHTpAJIbHASA CUMMETPUH.



MaTtemaTHKa B HCTOPHYECKOM Pa3BUTHHU

Pumckasgs cucrema cuncieHusa. Ilo3uImoHHBIE CHCTEMBI CYHCIICHUS.
O6o03Hauenue nudp B Jpesueii Pycu. CtapuHHble Mephl JIMHBL. BBeeHue merpa
Kak €IUHUIIBI JJIMHBI. Metpuueckas cucteMa mep B Poccuu, B EBponie. Mcropus
dbopmMupoBaHUs MaTeMaTHYeCKUX CUMBOJIOB. /Ipo6u B BaBuione, Erunte, Pume,
Ha Pycu. OTkpbITHE IEeCITUYHBIX IpoOeit. Mup mpocThix unces. 30JI0TOE CeUeHUE.
Yucno Hynb. [losBIeHHE OTPULIATETBHBIX YHCEIL.

Anzeopa(7-9 knacc)
AJuireOpandecKkue BbIPaKeHUSA

bykBeHHBIEBBIpaXKEHUS (BBIPAXKEHUS C TIEPEMEHHBIMH). YHUCIIOBOE 3HAUCHHE
OYKBEHHOTO BbIpakeHUs. JlOMmyCTHMBbIE 3HAUYEHUSI TEPEMEHHBIX, BXOJSAIIUX B
anreOpanueckre BhIpaxkeHus. [lojcTaHOBKa BBIpAKEHUNH BMECTO NEPEMEHHBIX.
PaBeHCTBO OyKBEHHBIX BbIpaXXKe€HUH. TOXKIAECTBO, JOKA3aTENBCTBO TOXKIECTB.
[IpeobpazoBaHne BBIPAKECHUIA.

CBoilicTBa cTelneHell ¢ 1enbiM nokazareiaeMmM. MuorouneHbsl. ClioXeHue,
BBIYUTAHUE, YMHOKEHHE MHOTrouJiecHOB. DOpMysbl COKpaIEHHOTO YMHOKCHHS:
KBaJpaT CyMMBbI KBaJpaT pPa3HOCTU, KYO cymmsl u Kyo paznocmu. Dopmyia
Pa3HOCTU KBAJpPATOB, Gopmynvl cymmvl Ky0o8 u pasnocmu kKyoos. PaznoxeHue
MHOTrO4YJicHa Ha MHOXxuTenu. KBajapaTHbli TpexulieH. BwldeneHue noaHo2o
keaopama 6 keaopamuom mpexunene. Teopema Buera. PaznoxxeHne KBagpaTHOTO
TpexujeHa Ha JHMHEHHbIE MHOXUTEIH. MHOrOUYJIEHbl C OJHOM MEPEeMEHHOU.
Crenenb MHOrOowieHa. KopeHnb MHOTOUJIEHA.

AnreOpamdeckas  apo6s.  Cokpamenwe — npoOeit.  JleiictBusi ¢
anredpandyecKuMu ApoosiMu.

Panmonansubie BhIpakeHHs U MX TpeoOpa3oBanusa. CBoOWCTBa KBaJpaTHBIX
KOpHEH ¥ UX MPUMEHEHNE B BEIYUTAHUSIX.

YpaBHeHMs U HEPABEHCTBA

VYpaBHenue ¢ oxHou nepemeHHou. KopeHs ypaBHeHus. JluHenHoe
ypaBHeHue. KBagpatHoe ypaBHeHue, opmyia KOpHEH KBaJpaTHOTO ypaBHEHUS.
Pemienne panumonanpHbIX ypaBHeHMH. [IprmMepsl pemieHus ypaBHEHWM BBICIIHMX
CTEIEHEW: METO/IbI 3aMEHBI IEPEMEHHOM, PA3JI0KEHNE HA MHOKUTEIIH.

YpaBHeHUE C ABYyMs IIEPEMEHHBIMM; pelieHue cucrtembl. CHucrema IByX
JVMHEMHBIX YpaBHEHUM C JBYMS IIEPEMEHHBIMHU; pPELICHUE IOACTAaHOBKOU W
aNreOpanyeckuM CIOXKEHUEM. YpaBHEHHUE C HECKOJIbKUMU TEPEMEHHBIMHU.
[Ipumepsl pelieHuss HEJIMHEHMHBIX cucTeM. lIpumepsl pelieHuss ypaBHEHUM B
LEJIbIX YMCIIaX.

HepaBenctBo ¢ omHol mnepeMeHHOW. PemieHne HepaBeHCTBa. JIMHEWHBIE
HEpPABEHCTBA C OJHOW NEPEMEHHOM M HMX CUCTeMbl. KBajgpaTHble HEpaBEHCTBA.
IIpumepul pewienus OpoOHO-PaAYUOHATILHBIX HEPABEHCME.

UucnoBele HEpaBEHCTBA M MX CBOMCTBA. /[[oxazamenbcmeo 4Yucio8vbix U
aneebpauieckux HepageHcms.



[Tepexon oT ciaoBecHOU (HOPMYIUPOBKHA COOTHOIICHUN MEXTY BETUIMHAMHU
K anredpanyeckoil. Pemenre TeKCTOBBIX 3a7a4 aare0panyeckum crocooom.

YucjoBble MOCJI€10BATEIbHOCTH

[lonsTne mnocnenoBarenbHOCTU. Apudmernyeckas U TeOMETpUYecKas
nporpeccud. @Popmyisbl 00IIEro wieHa apuPMETHYECKONM M TIeOMETPUYECKOMH
IpOrpeccuii, CyMMBbI TIEPBBIX HECKOJBKHX UJICHOB apupMeTuyeckol u
r€OMETPUYECKOU IPOTPECCUM.

CroxHbIe TPOLICHTHI.

YucioBble PYHKIMHU

[Tonstue dynkuu. O6nacte onpeaeneHuss pynkuuu. CrocoObl 3amaaHust
¢ynkuuu. ['padux pyHKUIMH, BO3pacTaHuEe M yObIBaHUE (QYHKUIMH, HAUOOJbIIEE U
HauMEHbIlee  3Ha4YeHWs  QYHKIOUH,  HyId  (QYHKIUH,  TPOMEXKYTKH
3HAKOMOCTOSHCTBA. UTeHne rpadukoB (PyHKIIUIA.

OyHKIMM, ONUCHIBAIOIIKAE TMPSMYI0 W OOpaTHYIO NPOMOPIUOHATIHHYIO
3aBUCUMOCTH, UX rpaduku. JluHeiHass QyHkuus, ee rpa@uk, reoMeTpUYECKUi
cmbicnl  kodpdurmentoB. ['mnepOomna. Ksagparuunas ¢yHkuusa, ee rpaduk,
napabosia. Koopaunatsl BepmmHbl napaloiibl, ocb cuUMMeTpuu. CmeneHnmubvie
@yHKYUU ¢ HAMYparbHLIM nokazamenem, ux epaguxu. I'papuku GyHKIUNA: KOPEHb
KBaJIpaTHbIN, KOpeHb KyOuueckuid, Moayib. Mcnonp3oBanue rpadgukoB GyHKUIUN
JUISL pEIICHUs] YPAaBHEHUN U CUCTEM.

[Tpumeps! rpaduyecKux 3aBUCUMOCTEN, OTPAXKAIOIIUX PeasIbHbIE MPOIIECCHI:
KoJjeOaHue, TMOKa3aTelNbHbIM PpOCT; uYuci08ble (QYHKYUU, Onucwvléaroujue dmu
npoyeccawi.

[TapannensHblii epeHoc rpaduka BAOIb OCEH KOOPAWHAT U CUMMEMpPUs.
OMHOCUMENLHO OCEl.

Koopaunarsl

N300paxkeHre yucen TOYKaMU KOOpPAWMHATHOM mpsiMoi. I'eomeTpuueckuii
CMBICI MOZAYJI 4Yuciaa. YUCIOBbIE TNPOMEKYTKH: HMHTEPBAN, OTPE30K, JyY.
Dopmyna paccmosHus Mexcoy mouKamu KOOpOUHAMHOU NPSAMOU.

JlekapTOBBI KOOPAMHATBHI Ha TJIOCKOCTH; KOOPAMHATHI TOUKU. KoopanHartsl
cepeauHbl otpe3ka. dopMyna paccTOSHUS MEXAY ABYMS TOYKAMH IIIOCKOCTH.
VYpaBHeHue NpsSMOH, YriaoBOW KOIPQPHUIIMEHT MPSMOM, YCIOBHE MapaylIeTbHOCTH
OpsIMBIX. YpaBHEHUE OKPYKHOCTH C LIEHTPOM B Haudaje KOOPAMHAT U 8 000U
3a0aHHOl MouKe.

I'paduueckass mHTEpIHIpeTaIusi YpaBHEHM C JIByMS TEPEMEHHBIMHU M HUX
CUCTEM, HEPABEHCTB C JIBYMsI IEPEMEHHBIMUA U UX CHCTEM.

T'eomempusn(7-9 knacc)



IIpocreiiimue reomerpuyeckue GUrypbl

Touka, npsmas. Otpe3ok, ayd. Yrona. Buasl yrmoB. CMexHble U
BEepTUKAJIbHBIE YTkl BuccekTpuca yria.

[lepecekaromuecs U napasuienbHbie mpsmbie. [leprnieHquKyIspHbIe MPsSMBIE.
[Ipu3Haku mapaienbHOCTH MpsAMbIX. (CBOMCTBA MMapajuICNIbHBIX MPSMBIX.
[lepnieHANKYJISAp U HAKJIOHHAS K MIPSIMOIA.

MHOroyrojbHuKH

TpeyronpHuku. Buabl TpeyroapHukoB. Menuana, OucceKTpHca, BBICOTA,
CpEIHssl IMHUS TpeyroybHUKa. [Ipu3Haku paBeHCTBa TpeyroiabHUKOB. CBOMCTBA U
NPU3HAKK PABHOOEAPEHHOrO0 TpeyroiabHuka. CepelrHHBIA NEPHEeHAUKYJIISAP
orpe3ska. CymMma yrioB TpEYrojabHUKA. BHEMHWE YIJbl TPEyTrOJbHHKA.
HepaBenctBo TpeyronpHuka. COOTHOHIEHHS MEXAY CTOPOHAMH W yIJlaMu
TpeyroasHuka. Teopema ITudaropa.

[lono6ubie TpeyrosnbHukH. [Ipu3Haku mnomoOUsT TPEYroJbHUKOB. Touku
nepeceyeHus: MeauaH, OHCCEKTPUC, BBICOT TPEYTrOJbHUKA, CEPEIMHHBIX
NEPIIEHIUKYJIIPOB CTOPOH TpeyroibHUKa. CBOWCTBO OMCCEKTPUCHI TPEYTOJIbHUKA.
Teopema ®aneca. MeTpuyeckre COOTHOLIEHUS B MPSAMOYTOJIBHOM TPEYTOJIbHUKE.
CHHyC, KOCHHYC, TaHI€HC, KOTAHIE€HC OCTpPOro yria MPSAMOYTOJIbHOIO Tpe-
yroapHuka U yrioB oT 0 mo 180. dopMyinbl, CBS3BIBAIOIINE CUHYC, KOCHHYC,
TAHI'€HC, KOTAaHI'€HC OJTHOTO M TOTO XK€ yria. PemieHue TpeyrosbHHKOB. Teopema
CUHYCOB U T€OpEMa KOCHHYCOB.

UYerpipéxyronpauku.  [lapamnenorpamm.  CBolictBA M INPU3HAKHU
napasuieniorpamma. [IpsiMmoyronbHuK, poMO, KBaapar, UX CBOWCTBA U MPHU3HAKHU.
Tpaneuwns. CpeaHsis TUHAS Tpaneuu U €€ CBOKWCTBA.

MHoroyronsHUKU. Bolnykibie MHOTOYrojibHUKH. CymMMa yrioB BBITYKJIOTO
MHOTOYTOJbHUKA. [[paBuIbHBIE MHOTOYTOJIBHUKH.

OKkpyKkHOCTb U KpYT. ['eoMeTpruyecKkue nNocTpoeHmst

OKpy>XHOCTb U KpyT. DJIEMEHTBl OKPYXXHOCTH M Kpyra. LleHTpanbHble H
BOUCaHHblEe yribpl. KacarenpbHas K OKPYXXKHOCTM M €€ CBOWCTBA. B3amMHOe
pPacnoJIOKEHUE MPSMONM M OKpYKHOCTH. OINHCAaHHAas M BIMCAHHAs OKPYXHOCTH
TPEyroJbHUKA. BIMcaHHbIE M OINKMCAHHBIE YETBIPEXYTOJBHHUKU, MX CBOMCTBA U
Npu3HaKy. BrimcaHHbIe U ONTMCAHHBIE MHOTOYTOJIbHUKH.

I'eomerpuueckoe wmecto Touek (I'MT). CepenuHHbIl NepHeHIUKYISAP
oTpe3ka u ouccektpuca yria kak [MT.

['eomeTpuyeckne NOCTPOCHUS HUPKYJIEM U JTUHEWKON. OCHOBHBIE 3a1a4l HA
IIOCTPOCHUE: TOCTPOEHUE YIJIA, PABHOIO JAHHOMY, NOCTPOCHHE CEPEIUHHOIO
MEPIEHINKYJIApAa JAHHOTO OTPE3Ka, IMOCTPOEHUE MPAMOW, MPOXOMISIIEH dYepes3
JTAHHYIO TOYKY U TIEPIICHIUKYISIPHON JaHHOW MPSMOMN, TOCTPOCHUE OMCCEKTPUCHI
nanHoro yria. [loctpoeHue TpeyrosbHuKa 110 3a1aHHBIM diiemenTam. Merog ['MT
B 3371a4ax Ha IIOCTPOECHUE.



I/I?.MepeHne reoOMETpUICCKHUX BCJIHYUH

Jlnuna orpeska. Paccrositnue Mmexay n1ByMs TodukaMu. PaccTositHue OT TOYKH
710 IIpsiMOM. PaccTosiHue MexX Ty napasielbHbIMU IPSIMbBIMH.

[leprmeTp MHOTOYTOJIBHUKA.

JlinHa OKpy>XHOCTH. JIJIMHA AYTH OKPY>KHOCTH.

I'pagycHas mepa yria. BennunHa BIUCaHHOTO yria.

[TonsTust mtomaaum MHOTOyrojispHuka. PapHoBenukue gurypsl. Haxoxnenue
IIOIIaM  KBajapaTa, MpsSMOYIOJbHUKA, NapajieliorpamMmma, TpEYyrojbHUKA,
Tpaneuu.

[lonsitne mnomanu kpyra. I[lmomane cektopa. OTHOIIEHHWE IUIOLIAAEH
noTI0OHBIX (QUTyp.

I[eKapTOBI)Ie KOOpAUMHATHI HA IVIOCKOCTH

dopmynia pacCTOSAHHUS MEXKIYy AByMs ToukamMu. KoopauHatel cepeauHbl
oTpe3ka. YpaBHEHUE (UTYpbl. YPaBHEHUS OKPYKHOCTH U MPSAMOH. YTIIOBOH
KO3 PUITMEHT MPSIMOH.

BekTopsi

[lonsiTue Bekrtopa. Mopayns (anuHa) BekTopa. PaBHbIE  BEKTOPBI.
Konnuneapusie BekTopbl. Koopaunatel BekTopa. ClOXKE€HHE W BBIUWTAHUE
BEKTOPOB. YMHOXKEHHE BEKTOpa Ha uncio. CkajaspHOE NMPOU3BEACHHE BEKTOPOB.
Kocunyc yria Mexty 1ByMs BEKTOpaMH.

I'eomeTpuueckue npeodpasoBaHus

[lonsitTue o mnpeoOpazoBanun Gurypsl. JIBuxenue @urypsl. Bunasl
JIBUKEHUSI(UTYpBL: MapauiedbHbI MEpEeHOC, OceBasi CUMMETPHS, LIEHTpaJibHas
cumMmeTpusi, moBopot. PaBabie purypsl. 'omoTeTus. [logobue guryp.

JIeMEHTHI JIOTUKH

Onpenenenue. AkcuoMbl U TeopeMsbl. JlokazaTenbcTBo. [Joka3aTenbCcTBO OT
npotuBHOro. Teopema, obpatHas nanHoi. Heo6xoaumMoe u 10CTaTOYHOE YCIOBUAI.
YnorpebieHue J0ruuecKux CBA30K eCu..., Mo ..., mo20d U MoabKo mo2od.

I'eomeTpusi B HCTOPHYECKOM Pa3BUTHH

N3 ncropumn reomerpun, «Havana» EBknuma. Mcropus nsaroro mocrynara
EBxinna. TpuroHomerpus — Hayka o0 M3MEpPEHHUH TpeyroiabHUKoB. [locTpoenue
IIPAaBWJIBHBIX MHOTOYTI'OJIBHUKOB. Kak 3apoawiaces uaes KoopauHar.

H.N. Jlo6auesckuii. JI. Ditnep. @anec. [Tudarop.



TemaTnyeckoe miianuposanue. Maremaruka. S Kiace
(5 gacoB B Hemenro, Bcero 170 yacoB )

Conep:xkanue y4eOHOro
MaTtepuajia

KoanuecTBo
4acoB

JeATeJIbHOCTD YYHUTEJIs ¢
y4eTOM IPOrpaMMbl
BOCIIUTAHUS (MOTYJISA
«IIIK0JBbHBIH YPOK»)

HatypainbHble yncna

20

Bxurouenune B ypok UTPOBBIX
npoieayp, KOTopbie
MIOMOTalOT MOJIePKATh
MOTHBALMIO JETEN K
MOJTYYECHUIO 3HAHUM,
HaJa)XUBAHUIO MO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOIICHUN
B KJIacce, TOMOTal0T
YCTaHOBJICHHUIO
no0posKenaTeaIbHON
aTMoc(epsl BO BpeMs ypoKa.
IIpumeHeHne
CaMOCTOSITENILHOM pabOTHI ¢
y4€OHHKOM, YTO TTO3BOJIUT
pa3BUBATh [MO3HABATEIbHbBIE
HWHTEPECHI, AKTUBHOCT,
WHUIUATUBHOCTb,
J0003HATENBHOCTD U
CaMOCTOSITENTLHOCTD B
MO3HAHUM.

CrnoXeHHE U BRIYMTAHHE HaTypaJIbHBIX

YHUCCII

33

IIpuMeHeHne rpynnoBoi
paboTh! WK paboTHI B Mapax,
KOTOpBIE y4aT IIKOJbHUKOB
KOMaHAHOHU paboTte u
B3aMMOJEICTBHIO C IPYrUMHU
neTbMH. BriroueHue B ypok
UTPOBBIX MPOLENYP, KOTOPBIE
MIOMOTaloT MOJIEPKATh
MOTHBALMIO I€TEN K
MOJYYECHUIO 3HAHMUI,
HaJIAKUBAHUIO NTO3UTHUBHBIX
MEXJINYHOCTHBIX OTHOIIEHUN
B KJlacce, IOMOTaroT
YCTaHOBJICHHUIO
N00poXxKenaTeTbHON
aTMochepsl BO BpeMsl YPOKa;

VYMHOXKEHHUE U JICICHUE HaTypaJIbHBIX

YHUCEII

37

IIpuMeHeHue rpynmnoBoi
paboThl WK paboTHI B Mapax,
KOTOpBIE y4daT IIKOJbHUKOB
KOMaHJIHOM paboTe u
B3aMMOJEICTBHIO C IPYrUMHU
nerbmu. UHUIIMupOBaHue
HaCTaBHUYECTBA
MOTHBHUPOBAaHHBIX U
SPYAMPOBAHHBIX YJaIIUXCSI




HaJl UX HEYCIEBAIOIINMU
OJIHOKJIACCHUKAMHM, UTO JIACT
IIKOJbHUKAM COIIHAIBHO
3HAYNMBIN ONBIT
COTPYJHHUYECTBA U B3aUMHOMN
TIOMOIITH.

OOBIKHOBEHHBIE APOOH

18

[Ipumenenue rpynnoBoim
paboThl uiaK paboThI B Mapax,
KOTOpBIE yuaT MIKOJIbHUKOB
KOMaHJHOU paboTe
B3aMMO/ICICTBUIO C IPYTUMU
nerbmMu. HULIMMpoBaHue
HACTaBHUYECTBA
MOTHUBHUPOBAHHBIX U
SPYAUPOBAHHBIX YUAIIUXCS
HaJ UX HEYCIEBAIOLIUMU
OJTHOKJIACCHUKAaMH, YTO JacT
LIKOJIbHUKAaM COL[MAJIbHO
3HAYUMBIN OTBIT
COTPYJHHUYECTBA U B3aUMHOUN
TTOMOIITH.

JHecsatuaneie 1poOu

48

[IpuMeHeHne rpynnoBoin
paboTHI WM pabOTHI B Mapax,
KOTOpBIE yuaT MIKOJbHUKOB
KOMaHAHOU padoTe u
B3aUMOJICHCTBUIO C IPYTrUMU
neTbMu. BkiroueHue B ypok
UTPOBBIX MPOILEAYP, KOTOpBIE
IIOMOTar0T MOJAEPKATh
MOTHUBALIMIO AETEHN K
MIOJIYYEHUIO 3HAHUH,
HaJIaKUBAaHUIO MMO3UTUBHBIX
MEXJINYHOCTHBIX OTHOIIEHUN
B KJIacce, TOMOTar0T
YCTaHOBJICHUIO
no0posKenaTeabHON
aTMoc(epsl BO BpeMsl ypoKa.

[ToBTOpEHUE U CHCTEMATH3AITHSI
y4eOHOro MaTepuaia

14

IIpuMeHeHne rpynnoBoi
paboThl uiaK paboThI B Mapax,
KOTOpBIE yuaT MIKOJbHUKOB
KOMaHIHOU paboTe u
B3aUMOJICVICTBUIO C IPYTUMU
nerbmu. IHUIIMMpOBaHue
JIOBEPUTENIbHBIX OTHOIIEHUN
MEXy YUUTEIIEM U €TO0
YUYEHUKAMHU Yepe3 MOOIIPEHHE,
MOJEPIKKY, T0XBAILY,
pock0y, MOpyYEHUE YUUTE,
9TO CIIOCOOCTBYIOT
MPUBJICYEHUIO BHUMAHUS
o0yyaromuxcs K 00cyxaaeMoi
Ha ypoke nHpopmanuu,




aKTUBU3AIINHA UX
HO3HaBaTEILHOU
NEITEIbHOCTH.

NTOI'O

170

TemaTnueckoe mianuposanue. Maremaruka. 6 KIIACC
(5 yacoB B Hezento, Bcero 170 yacoB)

Ha3zBauusa temMbl

KoanuecTrBo
4acoB

JeATEeJIbHOCTD YYHUTEJIs ¢
y4eTOM IPOrpaMMbl
BOCIIUTAHMUS (MOTYJISA
«IIIK0JBbHBIH YPOK»)

JlenumocTh HaTypaJIbHBIX YHCEI

17

BxiroueHue B ypok UTPOBBIX
poueayp, KOTOpbIE TOMOTAOT
MoJIJIepKaTh MOTUBAIUIO JAeTel
K MOJIYYEHUIO 3HAHUH,
HAJIKUBAHUIO MMO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOIIIEHUH B
KJ1acce, MOMOraroT
YCTaHOBJICHUIO
no0poXkKenaTenbHOU
aTMocQepsl BO BpeMsl ypoKa.
IIpumenenne
CaMOCTOSITENIbHOM paboThI ¢
y4e€OHUKOM, YTO MTO3BOJIUT
pa3BHUBaTh 103HABATEIbHBIC
MUHTEPECH], aKTUBHOCTb,
MHUIIUATUBHOCTb,
110003HATENBHOCTD U
CaMOCTOSITENIbHOCTD B
NIO3HAHWH.

OOBIKHOBEHHBIE IPOOH

38

[IpuMeHeHue rpynmnoBoun
paboThl MM paboThI B Napax,
KOTOpBIE y4yaT IIKOJIbHUKOB
KOMaHJHOH paboTe u
B3aUMOJICUCTBHIO C JPYTUMHU
neTbMH. BiroueHue B ypok
UTPOBBIX MPOIENYP, KOTOPbIE
IIOMOTaIOT MOAIEP>KATh
MOTHBAIHIO JEeTEH K
MIOJIyYEHUIO 3HAHWH,
HaJa)KMBAaHUIO MMO3UTUBHBIX
MEXJINYHOCTHBIX OTHOIIIEHUN B
KJIacce, TOMOTarT
YCTaHOBJIEHUIO
T0OpoKenaTeTbHOM
aTMocdepbl BO BpeMs YPOKa;

OTHOLIEHUS ¥ TPONOPLIAH

28

[IpuMeHeHue rpynmnoBon
paboThI uu paboThl B Mapax,
KOTOPBIE Y4aT IKOJIbHUKOB
KOMaHJHOH paboTe U




B3aMMO/JICUCTBUIO C APYTUMHU
netbMu. MHULIIMMpOBaHuE
HAaCTaBHUYECTBA
MOTHUBUPOBAHHBIX U
SPYAMPOBAHHBIX yUAIIUXCS HAL
UX HEYCIEeBAIOUUMU
OJHOKJIACCHUKAMH, 4YTO JaCT
MIKOJILHUKAM COLIMAIbLHO
3HAYMMBIN OITBIT
COTPYJIHHUYECTBA U B3aUMHOMN
TTOMOIIIH.

PanyonanbHble yucia U AelICTBUSA Hal
HUMH

70

[IpumeHnenue Ha

ypOKax HMHTEPaKTUBHBIX (popm
paboThI ydammxcsi:
UHTEJUIEKTYaIbHbIX UID,
IpynnoBoi paboThl WK
paboThI B apax, KOTOpbIE
ydaT MIKOJHHUKOB KOMAaHIHOMN
paboTe M B3aUMOJIEHCTBHIO C
JIPYTUMH JIETHMH.
Nuunuvposanue
JIOBEPHUTEIBHBIX OTHOIICHUN
MEXy YYUTEIEM U €ro
YUEHUKAMHU 4epe3 MOOLIPEHUE,
HOJJIEPXKKY, TOXBaTY,
Ipocs0y, MOpyYEHUE YUUTE,
YTO CIIOCOOCTBYIOT
NPUBJICUYCHUIO BHUMAHUS
oOyyaromuxcs K 006cyxaaeMoit
Ha ypoKke nH(popMaluu,
aKTUBU3AIMU UX
IIO3HABATEJILHON
NeSITeTbHOCTH.

[ToBTOpEHUE U CUCTEMATH3AITHSI
y4eOHOro MaTepuaia

17

[IpuMeHeHue rpynmnoBon
paboThl WM paboThI B Mapax,
KOTOPBIE y4aT MIKOJIbHUKOB
KOMaHJHOH paboTe u
B3aUMOJICUCTBHIO C JPYTUMHU
netbMu. [Ipumenenune Ha
ypOKax HMHTEPAaKTUBHBIX (popm
paboThI ydamxcs:
WHTEIUICKTYaJIbHBIX UTD,
TpyNIIOBON pabOThI WK
paboTHI B Mapax, KOTOpbIE
y4yaT MIKOJHHUKOB KOMAaHJHOM
paboTe U B3aUMOJCHCTBHIO C
JPYTUMH JI€THMH.

NTOI'O

170

TemaTuueckoe miIaHupoBanue. Ajaredpa. 7 kiacc
(3 yaca B Henento, Bcero 102 gaca)




Ha3zBauusga temMbl

KoanuecTrBo
4acoB

JeATEeJIbHOCTD YYHUTEJIS ¢
y4eTOM IPOrpaMMbl
BOCIIUTAHMUS (MOXYJISA
«IIIK0JBbHBIH YPOK»)

JluHeitHoe ypaBHEHHE  C OJHOM
MEPEMEHHOM

14

Bxurouenune B ypok UTPOBBIX
npoieayp, KOTopbie
MIOMOTaIOT MOJIePKATh
MOTHBALUIO AETEN K
MOJYYECHUIO 3HAHU,
HaJaXUBAHUIO MTO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOIICHUN
B KJIacce, TOMOTalT
YCTaHOBJICHHUIO
T00pOXKeNaTeTbHON
aTMocdepsl BO BpeMs YpOKa.

10.

I{enbie BoIpaxeHUs

53

[IpuMeHeHue rpynmnoBon
paboTHI WK pabOTHI B Mapax,
KOTOPBIE y4aT IIKOJIbHUKOB
KOMaHAHOU paboTe u
B3aUMOJICUCTBUIO C JPYTUMHU
JE€ThMU.
Nuannuuposanue
HaCTaBHMYECTBA
MOTHUBHUPOBAHHBIX U
3pYAMPOBAHHBIX YYALIUXCS
HaJ MX HEYCIIEBAIOIINMHU
OJIHOKJIACCHHKAMH, YTO JJaCT
IIKOJIBHUKAM COLUAIIBHO
3HAYUMBIN OMBIT
COTPYJIHHYECTBA U B3aUMHOMN
IIOMOLIN.

11.

DyHKIMU

12

IIpumeHeHnne quckyccni
Ia€T BO3MOXKHOCTb
IPUOOPECTH OIBIT BEACHUS
KOHCTPYKTHUBHOT'O IMajora.
dopMHpOBaHHE
(GYHKIIMOHATTEHOM
IPaMOTHOCTH.

12.

CucTtembl TUHEHHBIX YPaBHEHUH C ABYMS

MNEPEMCHHBIMU

18

Cnymanue 1 aHanus
BBICTYIUICHUU
OJIHOKJIACCHUKOB, YTO
bopMupyeT KpUTUYHOE U
YBa)XKMTEIbHOE OTHOLIEHUS K
qy»XuM uiaesM. Brirouenue B
YPOK UT'POBBIX MPOLIEAYD,
KOTOpBIE TOMOTAIOT
NOJIEPKATh MOTUBALIUIO
JIeTe! K MOTYyYECHHIO 3HAHHI,
HaJIAKUBAHUIO NTO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOIIEHUN
B KJacce, IOMOIaloT
YCTaHOBJICHUIO




T00poKenaTeaTLHOM
aTMocQepsl BO BpeMsl ypoKa.

13.

HOBTOpeHI/Ie n cCucréMaTu3anusa

yueOHOro Marepuana

IIpumeHenue
CaMOCTOSITeNIbHOM paboTHI €
y4eOHUKOM, C HAY4HO —
MOMYJISIPHOM JIMTEPATypPOH,
pa3bopa u cpaBHEHUS
MaTepuaa 1o HeCKOJIbKUM
UCTOYHUKAM, YTO ITO3BOJIHT
pa3BUBATh [103HABATEIbHbBIE
WHTEPEChI, aKTUBHOCT,
WHUIIMATUBHOCTD,
110003HATENTBHOCTD U
CaMOCTOSITENILHOCTD B
MO3HAHUHU.

NTOI'O

102

TemaTuyeckoe miianHupoBanue. Ajareodpa. 8 kiacc

(3 uaca 6 neoenro, ecezo 102 vaca)

HasBanus teMbl

KoJgnuyecTBo
yacoB

JeITeJIbHOCTD YUHTEJIsl €
y4eTOM NpOrpaMMbl
BOCHUTAHUSA (MOLYJIS
«IIIKOJIbHBIH YPOK»)

PaHI/IOHaHBHI:vle BBIPpAXKCHUA

44

[IpuMeHeHue rpynmnoBon
paboThl MM paboThI B Mapax,
KOTOpBIE ydaT HIKOJIbHUKOB
KOMaHJHOH paboTe u
B3aUMOJICUCTBHIO C JPYTUMHU
JIETbMU.

Nuannuuposanue
HaCTaBHUYECTBA
MOTHUBHUPOBAHHBIX U
PYAMPOBAHHBIX yUaIlUXCs
HaJ MX HEYCIIEBAOIINMHU
OJHOKJIACCHUKAMH, YTO JaCT
LIKOJIbHUKAM COLMAJIbHO
3HAYUMBIH OIIBIT
COTPYJIHHYECTBA U B3aUMHOMN
IIOMOLIN.

14.

KBangpaTHbie kopHH. [leiCTBUTEbHBIC

quciia

25

[IpuMeHeHue rpynmnoBon
paboThI UM paboThl B Mapax,
KOTOpBIE y4aT HIKOJbHUKOB
KOMaHJHOH paboTe u
B3aUMOJICUCTBUIO C IPYTUMU
JNETbMH.

NuannuupoBanue
HaCTaBHUYECTBA
MOTHBUPOBAHHBIX U




3pPYAMPOBAHHBIX YYALIUXCS
HaJl UX HEYCIIEBAIOIINMU
OJIHOKJIACCHMKAMH, YTO JJAaCT
IIKOJIbHUKAM COLIMAJIbHO
3HAYMMBINA OIBIT
COTPYJHMYECTBA U B3aUMHOMN
MTOMOIIH.

15.

KBagparHble ypaBHEHUs

26

Nuannuuposanue
00CyXIeHUH, BRICKA3bIBAHHUI
CBOETO MHEHUS, BBIPAOOTKH
CBOEr0 JUYHOCTHOI'O
OTHOUIEHU K U3y4aeMOu
TE€ME, 4TO JAET BO3MOKHOCTb
pa3BUBATH MO3HABATEIIbHbBIC
MHTEPECHI B Pa3HBIX
MPEAMETHBIX 00JIACTX C
Y4€TOM MHJMBHUAYaIbHBIX
CIOCOOHOCTEH, TOCTHIKEHHI

16.

HOBTOpeHI/Ie Hn CUCTCMaTHu3alus

yueOHOro Marepuaina

IIpumenenne
CaMOCTOSITENIbHOM paboThI ¢
y4eOHUKOM, C HAY4HO —
IIONYJIIPHOM JINTEpaTypoOH,
pa3bopa u cpaBHEHUs
MaTepuaia 1o HeCKOJIbKUM
UCTOYHUKAM, YTO IO3BOJIUT
pa3BHUBaTh 103HABATEIbHBIC
UHTEPECHI, AaKTUBHOCTb,
MHUIIUATUBHOCTb,
110003HATENBHOCTD U
CaMOCTOSITENIbHOCTD B
NIO3HAHWH.

NTOI'O

102

TemaTuveckoe miIaHupoBanue. Ainaredpa. 9 kiacc

(3 uaca 6 neoenro, ecezo 102 vaca)

Ha3Banust TeMbl

KoanuyecTtBo
4acoB

JesiTeJIbHOCTb YYUTEJIS C
Y4eTOM NMPOrpamMmbl
BOCIIMTAHUS (MOAYJIS
«IIIKOJIbHBIH YPOK»)

HepasencrBa

20

Nuannuuposanue
JIOBEPUTEIIBHBIX OTHOLICHUN
MEX]Ty YIUTEIIEM H €ro
y4EHHKaMH 4epe3 MOOIPEHNUE,
MOJIICPIKKY, TOXBATY,
npocb0y, HOPYUEHUE YUUTEIS,
YTO CITOCOOCTBYIOT
NPUBJICUYCHUIO BHUMAHUS
00ydJaromuxcs K
00CyXk/1aeMOH Ha ypoKe




UH(pOPMaLINH, AKTUBU3ALIUH UX|
II0O3HABATEIILHON
JesaTeNbHOCTH; [Ipumenenue
TpYyNIIOBON pabOTHI WK
paboThI B apax, KOTOpbIE
y4dar IKOJIbHUKOB KOMaHIHOU
paboTe U B3aUMOJEHCTBUIO C
JIPYTUMHU JETHbMU

17.

KBanpatuunas GyHKIus

38

IIpuMeHeHue rpynmnoBoun
paboThl WM pabOTHI B MMapax,
KOTOPBIE y4aT IIKOJIbHUKOB
KOMaHAHOHU paboTe u
B3aUMOJICUCTBUIO C JPYTUMHU
netbmu. [Ipumenenue
aHaJN3a TEKCTOB, IPauKOB,
TaOJUI, CXEM, YTO IMO3BOJIUT
pa3BUBaTh HaBBIKU
HaOII0/IeHUH, HAKOTUJICHUSI
($aKkTOB, OCMBICIICHUS OIBITA
B €CTECTBEHHOHAYYHOU U
TyMaHUTapHOM 001acTax
MO3HAHMS, IEPBOHAYAIbHBIE
HAaBBIKM MCCIIEI0BATENbCKON
JESITEIbHOCTH.

18.

DneMEeHThl IPUMEPHOU MaTEMaTUKU

26

[IpumeHeHne
CaMOCTOSITENIbHON PabOThI €
y4e€OHUKOM, C HAyYHO —
MOIYJIIPHOM JINTEpaTypOH,
pazbopa u cpaBHEHHS
MaTepuaia 1o HECKOJIbKUM
UCTOYHHUKAM, YTO MO3BOJIUT
pa3BHUBAThH [TO3HABATEIILHBIE
UHTEPECHl, aKTUBHOCTb,
WHUIIMaTUBHOCTD,
1r0003HATENBHOCTD U
CaMOCTOSITEJIBHOCTD B
no3HaHuu. [Ipumenenne
IpyNIoOBON pabOThI WK
paboTHI B apax, KOTOpbIE
ydaT IIKOJbHUKOB
KOMaH/JHOU paboTe u
B3aMMOJENCTBUIO C IPYTUMHU
JNETHbMU

19.

YucnoBele IOCIEA0BATEILHOCTU

17

IIpuMeHeHue rpynmnoBon
paboThl WK paboTHI B Mapax,
KOTOpBIE yuaT IIKOJIbHUKOB
KOMaH/HOU paboTe u
B3aMMOJENCTBUIO C IPYTUMHU
neTbmu; MIHMMupoBanue
o0CyXIeH!H, BRICKa3bIBAHU I
CBOET0 MHEHHS, BEIPAaOOTKH




CBOETO JTUYHOCTHOTO
OTHOILEHU K U3y4aeMOu
TeMe, 4YTO JaET BO3MOXKHOCTD
pa3BUBATH MO3HABATEIIbHbBIC
MHTEPECHI B Pa3HBIX
MPEJMETHBIX 00JIACTSX C
Y4€TOM UHJUBUTYaTbHBIX
CIIOCOOHOCTEH, JOCTHKCHUM.

20.

[ToBTOpEeHMEe U cucTemMaTu3anus
yueOHOro Marepuaina

NuunuupoBanue
HAaCTaBHUYECTBA
MOTHBHPOBaHHBIX U
APYAUPOBAHHBIX YHALUXCS
HaJ X HEYCIEBAIOIUMU
OJIHOKJIaCCHUKaMM, YTO JacT
IIKOJIbHUKAM COLIMAJIBHO
3HAYUMBIU OIBIT
COTPYJHUYECTBA U B3aUMHOMN
nomotnu. IIpumenenne
IpyNIoBoH paboThl WK
paboTHI B apax, KOTOpbIE
y4aT IIKOJbHUKOB
KOMaHAHOHU paboTte u
B3aUMOJEHCTBUIO C IPYTUMHU
JNETbMU

NTOI'O

102

TemaTuyeckoe miianuposanue. I'eomerpus. 7 Kiace
(2 gyaca B Hezelnro, Bcero 68 4acoB)

Ha3Banus teMbl

KoJgnuecTBo
JacoB

JeITeJIbHOCTD YUHMTEJIsl €
y4€TOM IPOrpaMMbl
BOCIIUTAHUSA (MO
«lIk01bHBIH YPOK»)

[Tpocreiimue reomeTpuyeckue GUrypsl u

HUX CBOMCTBa

15

BxuroueHue B ypok UTPOBBIX
Ipoueayp, KOTOpbIe
MIOMOTalOT MOJJIEPKATh
MOTHBALIMIO JI€TEN K
MIOJIY4EHUIO 3HAHUM,
HaJIQ&)KMBAHUIO TO3UTUBHBIX
MEXJINYHOCTHBIX OTHOIIEHUHN
B KJacce, IOMOTaloT
YCTaHOBJICHUIO
no0poXkKenaTeTbHOU
aTMocdepsl BO BpeMsl YpOKa;

21.

TpeyrosbHUKH

18

IIpuMeHeHue rpynmnoBon
paboThI WK paboTHI B Mapax,
KOTOpBIE y4yaT IIKOJIbHUKOB
KOMaH/HOU paboTe u
B3aMMOJENCTBUIO C IPYTUMHU
JE€TbMH.

22.

[TapannensHbie npsiMbie. CymMMa yIiioB

TPEYrOJIbHUKA

16

IIpuMeHeHue rpynmnoBon
paboTh! WK pabOTHI B Mapax,




KOTOpBIE y4aT IIKOJIHHUKOB
KOMaHJHOH paboTe u
B3aUMO/ICHCTBUIO C PYTHUMU
JICTbMU.

23.

OKpyXHOCTh M KpyT. ['eoMeTpruueckue
MOCTPOCHUS

16

[IpumeHeHue rpynnoBoi
paboThl uiaK paboThI B Mapax,
KOTOpBIE yyaT MIKOJbHUKOB
KOMaHAHOHU paboTe u
B3aMMOJICHCTBHIO C IPYTUMHU
JETbMHU.

24.

O060011IeHNE U CUCTEMATU3AaIUs 3HAHUI
y4Yaluxcs

NuunuupoBanue u
MOJJIepKKa
HCCJIEIOBATEILCKOM
JIeITSIIbHOCTH IIKOJILHUKOB B
paMKax peaausaluu UMU
WHIUBUTYAJIbHBIX U
TPYIIIOBBIX
HCCIIEA0BATEIIbLCKUX
MPOEKTOB, YTO JACT
MIKOJIbHUKAM BO3MOKHOCTD
pHUOOPECTH HABBIK
CaMOCTOSTEIILHOTO PEIICHUS
TEOPETHYECKOM MPOOIIEMBI,
HAaBBIK YBAKUTEIHLHOTO
OTHOLLEHHUS K Yy>KUM HJIEsIM,
HaBBIK MMYOJIMYHOTO
BBICTYIUICHHUS TIEPE]T
ayIUTOpHEN,
apryMEHTUPOBaHUS U
OTCTaMBaHUS CBOSH TOYKH
3pEHMUsL.

NTOI'O

68

TemaTuueckoe nianuposanue. I'eomerpus. 8 kiacc
(2 yaca B Henento, Bcero 68 yacoB)

Ha3Banust TeMbl

KoanuyecTtBo
4acoB

JesiTeJIbHOCTb YYUTEJIS C
Y4eTOM NMPOrpamMmbl
BOCIIMTAHUS (MOAYJIS
«IIIKOJIbHBIH YPOK»)

YeTbIpEXYroJIbHUKU

22

Nuanuuuposanue
00CyXIeHUH, BEICKA3bIBAHHI
CBOETO MHEHUS, BEIPAOOTKH
CBOETO JIMIYHOCTHOT'O
OTHOUIEHUS K U3y4aeMOu
TeMe, YTO Ja€T BO3MOKHOCTD
pa3BHUBaTh [103HABATEIbHBIE
WHTEPECHI B Pa3HBIX
MPEIMETHBIX 00IaCTAX C
Y4ETOM UHIUBUIYATbHBIX




CIOCOOHOCTEH, TOCTHIKEHHUIA.
IIpuMeHeHue rpynnoBon
paboThl WM pabOTHI B MMapax,
KOTOpBIE y4yaT IIKOJIbHUKOB
KOMaHJHOU paboTe u
B3aUMOJICUCTBUIO C JPYTUMHU
JETbMH.

25.

[Togo6ue TpeyroapHUKOB

16

Nuannuuposanue
00CyXIeHUH, BRICKA3bIBAHHUI
CBOETO MHEHUS, BBIPAOOTKH
CBOEr0 JUYHOCTHOI'O
OTHOUIEHU K U3y4aeMOu
TE€ME, 4TO JAET BO3MOKHOCTb
pa3BUBATH MO3HABATEIIbHbBIC
MHTEPECHI B Pa3HBIX
MPEAMETHBIX 00JIACTX C
Y4€TOM MHJMBHUAYaIbHBIX
CIIOCOOHOCTEH,
noctuxenuil. [ [pumenenne
IpyNnoBoi paboThl WK
paboThl B mapax, KOTOPbIE
y4ar MKOJbHUKOB
KOMaHAHOU paboTe u
B3aUMOJICUCTBUIO C JPYTUMHU
J€TBMU.

26.

Pemenne npsMoyrosbHbIX
TPEYrOJIbHUKOB

14

Nuannuuposanue
00CyX/1eHUH1, BbICKa3bIBaHUI
CBOETO MHEHUS, BEIPAaOOTKH
CBOETO JIMYHOCTHOTO
OTHOILEHHU K U3y4aeMOu
TEME, YTO JAET BO3MOXKHOCTD
pa3BHUBaTh 103HABATEIbHbBIE
MHTEPECH] B Pa3HBIX
MIPEAMETHBIX 00JIACTSX C
Y4€TOM MHJMBUIYaTbHBIX
CIIOCOOHOCTEH, JTOCTHIKECHUI.
IIpuMeHeHue rpynmnoBon
paboThl UK paboTHI B Mapax,
KOTOpBIE y4aT IIKOJIbHUKOB
KOMaHTHOH paboTe u
B3aMMOJENCTBUIO C IPYTUMHU
JETbMH.

27.

MmuoroyronsHuku. [lmomans
MHOTOYTOJIbHUKA

10

Nuanuuuposanue
00CyXIeHUH, BEICKA3bIBAHHI
CBOETO MHEHUS, BEIPAOOTKH
CBOETO JIMIHOCTHOT'O
OTHOUIEHUA K U3y4YaeMOu
TeMe, YTO Ja€T BO3MOXKHOCTD
pa3BHUBaTh [103HABATEIbHBIE
WHTEPECHI B Pa3HBIX
MPEIMETHBIX 00IaCTAX C
Y4ETOM UHJUBUIYATbHBIX




CIOCOOHOCTEH, TOCTHIKEHHUIA.
IIpuMeHeHue rpynnoBon
paboThl WM pabOTHI B MMapax,
KOTOpBIE y4yaT IIKOJIbHUKOB
KOMaHJHOU paboTe u
B3aUMOJICUCTBUIO C JPYTUMHU
JETbMH.

28.

IToBTOpEHME U cHUCTEMAaTH3ALUS 6 [IpuMeHeHue rpynnoBoun
y4eOHOIro MaTepuaia paboThl WM pabOTHI B Mapax,
KOTOpBIE y4yaT IIKOJIbHUKOB
KOMaHJHOHU paboTe u
B3aUMOJICUCTBUIO C JPYTUMHU
netbmMu. UHULIMUpOBaHUE
HaCTaBHUYECTBA
MOTHUBHPOBAHHBIX U
SPYAUPOBAHHBIX yUaIllUXCs
HaJl UX HEYCIEBAIOLIUMU
OJIHOKJIaCCHUKaMH, YTO JacT
HIKOJIbHUKAM COITHAIbLHO
3HAYUMBIU OIBIT
COTPYIHUYECTBA U B3aUMHOMN
IIOMOIIH.

NTOI'O 68

TemaTuueckoe miianuposanue. I'eomerpus. 9 kiace

(2 yaca B Henelnto, Bcero 68 yacoB)

Ha3Banusi TemMbl KoanuectBo JesiTeJIbHOCTb YYUTEJIS C
4acoB Y4eTOM NMPOrpamMmbl
BOCIIMTAHUSA (MOAYJISA
«IIIKOJIbHBIH YPOK»)

Pemienue TpeyroipHUKOB 16 WNuunuupoBanue
00CyX/I€HH, BBICKA3bIBAHUM
CBOET0 MHEHUS, BBIPAOOTKH
CBOETO JINYHOCTHOTO
OTHOILIEHMS K N3y4yaeMoi
TeMe, UTO Ja€T BO3MOKHOCTh
pa3BUBATh [103HABATEIbHbIE
UHTEPECHI B Pa3HbBIX
IPEIMETHBIX 00JIACTSIX C
Y4ETOM MHIUBUIYATbHBIX
CIIOCOOHOCTEH, JOCTHUKCHUM.
[IpuMeHeHue rpynmnoBon
paboThI uiaK paboThI B Mapax,
KOTOPBIE yJaT IIKOJIEHUKOB
KOMaHJHOH paboTe u
B3aUMOJIEVCTBUIO C IPYTUMU
J€TbMHU.

29.

IIpaBunpHBIE MHOTOYTOJIBHUKH 8 Nuannuuposanue
00CYyKIIeHHH, BRICKa3bIBAHUN
CBOET0 MHEHHS, BEIPAaOOTKH




CBOETO JTUYHOCTHOT'O
OTHOILEHU K U3y4aeMOu
TeMe, 4YTO JaET BO3MOXKHOCTD
pa3BUBaTh [103HABATEIbHbBIE
MHTEPECHI B Pa3HBIX
MPEJMETHBIX 00JIACTSX C
Y4€TOM UHJUBUTYaTbHBIX
CIIOCOOHOCTEH, JOCTHUKCHUM.
[IpumeHeHue rpynnoBom
paboThl uiaK paboThI B Mapax,
KOTOpBIE y4yaT MIKOJIbHUKOB
KOMaHAHOHU paboTe u
B3aMMOJICHCTBHIO C IPYTUMHU
JETbMH.

30.

I[CKapTOBBI KOOPpAWHATBI HA IIJIOCKOCTH

11

NuunuupoBanue
00CYKIeHHH, BRICKa3bIBAHUN
CBOETO MHEHUS, BEIPAOOTKH
CBOETO JJMYHOCTHOTO
OTHOIICHUS K U3y4aeMou
TEeMeE, UTO Ja€T BO3MOXKHOCTh
pa3BUBATh [MO3HABATEIbHbBIE
HWHTEPECHI B PA3HBIX
MPEeIMETHBIX 00J1aCTAX C
Y4€TOM WMHJIMBHUAYATbHBIX
CIIOCOOHOCTEH, TOCTUKEHHIA.
[IpuMeHeHue rpynmnoBon
paboTHI WK pabOTHI B Mapax,
KOTOPBIE y4aT MIKOJIHHUKOB
KOMaHAHOU padoTe u
B3aUMOJICUCTBUIO C JPYTUMHU
JETHbMU.

31.

Bexkrops!

12

NuannuupoBanue
00CYy>KIeHHH1, BhICKa3bIBAHUN
CBOET0 MHEHUS, BEIPAaOOTKH
CBOETO JJMYHOCTHOI'O
OTHOILEHHUS K U3y4aeMOn
TEME, 4YTO JAET BO3MOXKHOCTD
pa3BUBaTh [M03HABATEIbHbBIE
MHTEPECH] B Pa3HBIX
MIPEAMETHBIX 00JIACTSX C
Y4€TOM MHJMBUIYaTbHBIX
CIOCOOHOCTEH, TOCTHIKEHHUIA.
IIpuMeHeHue rpynmnoBon
paboThl WK paboTHI B Mapax,
KOTOpBIE y4daT MIKOJbHUKOB
KOMaH/HOU paboTe u
B3aMMOJENCTBUIO C IPYTUMHU
JIE€TbMH.

32.

['eomeTpuueckue mpeodpa3zoBaHus

13

Nuanuuuposanue
00CyXIeHUH, BHICKA3bIBAHHI
CBOETO MHEHUS, BEIPAOOTKH
CBOETO JIMIYHOCTHOT'O




OTHONIEHUS K U3y4aeMOu
TeMe, 4TO JAET BO3MOKHOCTD
pa3BHUBaTh MMO3HABATEIIbHBIE
MHTEPECHI B pa3HbIX
MPEAMETHBIX 00JIACTAX C
Y4€TOM MHJIMBUAYaIbHBIX
CIIOCOOHOCTEMN, TOCTHIKEHUH.
Nuannuuposanue
HaCTaBHUYECTBA
MOTHUBUPOBAHHBIX U
3PYAUPOBAHHBIX yUYaLIUXCA
HaJl UX HEYCIICBAIOIINMU
OJHOKJIACCHUKAMH, 4TO JacCT
IIKOJBbHHUKAM COIIHAIBLHO
3HAYMMBIN OITBIT
COTPYJIHHYECTBA U B3aUMHOMN

MOMOIIIH.
[ToBTOpEeHME U cUCTEMaTU3aLUs 8 [IpuMeHeHue rpynnoBon
yueOHOro Marepuana paboTHI WK pabOTHI B Mapax,

KOTOPBIE y4aT MIKOJIbHUKOB
KOMaHJIHOH paboTe u
B3aUMOJICUCTBUIO C JPYTUMHU
nerbmMu. MHUIIMupoBaHue
HAaCTaBHHUYECTBA
MOTHBHUPOBAHHBIX U
3PYAMPOBAHHBIX yYaIUXCA
HaJ| UX HEYCIEBAOIINMHU
OJHOKJIACCHUKAMH, 4TO JACT
IIKOJBbHUKAM COIHATIBHO
3HAYNMBIH OIBIT
COTPYIHHMYECTBA U B3aUMHOMN
TTOMOIIIH.

NTOI'O 68

C=RU, O=IBOY OOLL Ne 7
r.o. Cbi3paHb,
CN=Makaposa J1to60Bb
HwnkonaeBHa,
E=school7_szr@samara.ed

‘ \ u.ru
00cd62f537E523751F

2021.08.30 23:45:15+04'00



		2021-08-30T23:45:15+0400
	00cd62f537E523751F
	Макарова Любовь Николаевна




