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[TOACHUTEJIBHA A 3AITNCKA

[IpumepHass pabouas mporpaMma IO MaTeMaTHKE Mg OOyYaroluxcsi C
3aiep kKO mcuxuyeckoro passutus (nanee — 3I1P) Ha ypoBHE OCHOBHOrO OOIIETrO
oOpa3oBaHMsl MOJArOTOBJIIEHA Ha OCHOBe DenepasbHOrO TOCYAapCTBEHHOIO
0o0pa3oBaTeNbHOTO  CTaHAAapTa OCHOBHOro  oOmero oOpaszoBanus  (IIpukas
Munnpocsemienuss Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBaH
MununctepctBoM toctutinu Poccuiickoit @enepanuu 05.07.2021 r., per. Homep 64101)
(manee — ®I'OC 00O0), IlpumepHol amanTUPOBAHHON OCHOBHOM 00pa30BaTENbHOM
MporpaMMbl  OCHOBHOTO OOIIEro 00pa3oBaHUS OOYyYalOmUXCsi C  3aJePIKKOU
MICUXUYECKOTO pa3BuTHs (omooperHoi pemenneM ®YMO mo obmemy 00pa3oBaHUIO
(mpotoxou ot 18 mapta 2022 1. Ne 1/22)) (manee — ITAOOIT OOO 3I1P), [Tpumepuoit
paboueiil mporpaMMbl OCHOBHOTO 0OIIET0 00pa3oBaHus MO MpeaMeTy «MaTemaTHka,
[IpumepHOif TIporpaMMbl BOCIIUTAHUSA, C YYETOM pACHpPENEICHHBIX IO KiaccaM
IpOBEpPAEMbIX TpeOOBaHUN K pe3yibTaTaM OCBOCHUSI ANANTUPOBAHHON OCHOBHOM
o0pa3oBaTeNbHON MpOorpaMMbl OCHOBHOTO 00IIero oOpa3oBaHusl OOyHaroUIUMXCs C
3aIepKKON TICUXUYECKOTO pa3BuTHs. B pabouell mporpamme ydTeHbl HIEU U
noyioxkeHus: KoHuenuuu pa3BUTHS MaTeMaTH4YecKoro oOpaszoBanus B Poccuiickoi
denepauum.

OO0masn xapakrepucTuka ydye0Horo npeamera «MaremaTuka»

VYuebnplii mpeamer «MaTemaTuka» BXOIUT B TPEIMETHYIO 00JIacTh
«Marematnka u wuHpopmatuka». OH CIMOCOOCTBYET Pa3BUTHIO BBIYHUCIUTEIHHON
KYJIbTYpbl M JIOTUYECKOTO MBINIICHUS, (OPMHPOBAHUIO YMEHHUS IOJIH30BATHCS
QITOPUTMAaMH, a TaKke MPUOOPETeHHIO NMPAKTHUUYECKHUX HABBIKOB, HEOOXOJUMBIX B
MOBCEIHEBHOM >ku3HM oOyuaromuxcs ¢ 3[IP. VY4eOHbplli mpeaMeTr pa3BUBaeT
MBIIIUICHUE, TPOCTPAHCTBEHHOE BOOOpaxkeHue, (YHKIIMOHAIBHYIO TPaMOTHOCT,
yMEHUSI ~ BOCIIPUHMMATh W KPUTHYECKH  aHAJIM3UPOBaTh  HMHQOpMaIHIO,
IpEACTaBICHHYIO B pa3Iu4YHBIX (popmax.

OO6yuenune maTeMaThke Ja€T BO3MOXKHOCTh pa3BUBaTh y oOydaroniuxcs ¢ 3[1P
TOYHYIO, pallMOHAJbHYI0O U HMHGOPMATHBHYIO pedb, YMEHHE OTOMpaTh HauOoJiee
MOIXO/ISIINE S3BIKOBBIC, CUMBOJMYECKUE, TpadUUECKUe CPECTBA JIJIST BBHIPAKCHUS
CYKIEHHUU U HATJISHOTO UX MPEICTABIICHUSL.

Heob6xoaumMbiM KOMITOHEHTOM OOIIEH KyIbTYyphl B COBPEMEHHOM TOJIKOBAHHH
SBIIsIETCS  OoO0Ilee 3HAKOMCTBO C METOJAMH IIO3HAHUS JIEWCTBUTEIBLHOCTH,
MPEJCTABICHUE O MPEAMETE U METOJAX MATEMATUKU, UX OTIUYUN OT METOJOB JIPYTUX
€CTEeCTBEHHBIX U TYMAaHUTAPHBIX HayK, 00 OCOOCHHOCTSIX MPUMEHEHHUS MaTeMaTHKH
JUISL PEIICHHUs] HAy4YHBIX W MPHUKIAIHBIX 3a7ad. TakuMm o0pa3oM, MaTeMaTH4YeCKoe
o0pa3oBaHUE BHOCUT CBOM BKJIaJ B (hOPMHUPOBAHUE OOIIICH KYJIbTYPhI UEJIOBEKA.

N3yueHne MaTeMaTUKH TaKke CIOCOOCTBYET 3CTETHYECKOMY BOCIHUTAHMIO
YEJI0OBEKa, MOHUMAHUIO KpacOThl M M3AIIECTBA MATEMAaTHUYECKUX PACCYX ICHUM,
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BOCIIPUSITHIO TEOMETPUUECKUX (HOPM, YCBOCHUIO UIEU CUMMETPHH.

HEJIEBBIE OPUEHTHUPLI ITPOI'PAMMBbI

PabGouas mporpamma Mo MareMaTWKe COCTaBieHa C Y4ETOM pabodeil MporpamMMbl
Bocnutanuss MBOY COIII Ne56 ropoma KupoBa B COOTBETCTBMU C 1IEJIEBBIMU
OpPUEHTHpaMU, HanpaBiIeHHbIMU Ha peanu3zaiuio PI'OC O0O0.



[Iporpamma oTpaxaeT coiep:kaHue oOyuyeHusi mpeametry «MaremaTtuka» c
y4eTOM 0COOBIX 00pa3oBaTeIbHbIX MoTpeOHOCTeN oOyuaromuxcs ¢ 3I1P. OBnanenue
yueOHBIM MpeaMeToM «MaTemaThkay MpeacTaBiseT ONPeIeICHHYIO CI0XKHOCTD IS
yaamuxcsa ¢ 3[IP. V oOyuaromuxcs ¢ 3I1P Hanbosee BbIpaXe€HBI OTCTABaHHS B
pPa3BUTUU CIIOBECHO-JIOTMUECKUX (OPM MBILIUICHHUS, TMOSTOMY aOCTpaKTHbIE U
OTBJICUEHHBIE KaTETOPHUH UM TPYAHOJOCTYIHBI. B TOXXe Bpems Npu clenHabHOM
oOyueHuu OOydYarompecss MOTYT BBIIOJHATh 3aJaHus 1o anroputMmy. OHH
BOCIIPUMMYMBBI K MOMOIIM, MOTYT BBIIIOJHUTH MEPEHOC HA AHAJOTMYHOE 3aJIaHHE
YCBOGHHOTO crocoba pemeHusi. CHUXEHHE pPa3BUTHS MBICIUTENBHBIX ONEpaluid U
3aMEJUIEHHOE CTAaHOBJICHHE JIOTUYECKUX JEHUCTBUM NPUBOAAT K HEJOCTATOYHOU
OCMBICJIEHHOCTH COBEpUIAEMBIX y4e€OHBIX NEHUCTBHM. Y 00ydarouuxcsi 3aTpyIHEHBI
CUYETHBIE BBIYHCIICHUS, MPOU3BOAUMBIE B yME€. B NUCHMEHHBIX BBIUHUCICHHUSX OHU
MOTYT MPONYCKaTh OJHUH U3 MPOMEXKYTOUHBIX Maro. Ilpu pabote ¢ 4yKCIOBBIMU
BBIPAQ)KEHUSAMH, BBIUHMCICHHEM WX 3HAYEHUS MOTYT HE YIEpKUBaTh IPaBWIbHbBIN
nopsiok aeictuid. [Ipu ynpoienun, npeoOpa3oBaHuy BeipaxeHnuid yqariuecs ¢ 311P
HE MOT'YT CaMOCTOSITEJIbHO IIPUHATH PELIEHHE O IOCIEA0BATEIBHOCTH BBIITOJIHEHHUS
nercTBuii. KOHKPETHOCTh MBIIUICHUSI OCJIOXKHSET YCBOCHUS HAaBbIKA PELICHUS
YPaBHEHMH, HEPABEHCTB, CUCTEMbl YypaBHEHUU. MM ManomocTymHO COBEpIIECHHE
0OpaTUMBIX OTIepaIHil.

Huskuit  ypoBeHb pa3BUTHsS  JIOTUYECKUX  ONEpalud, HEIOCTaTOYHAas
00O0OIIIEHHOCTh MBIIUICHHUS] 3aTPYJIHAIOT U3ydeHue TeMbl «DyHKIMu»: npu
onpeneneHu (QYHKIMOHAIBHON 3aBUCUMOCTH, TPH ONHCAHUM TpaduuecKkoit
CUTYAIIMH, UCTIONIb3Ysl T€OMETPUUECKUH, anredpandeckuid, (PyHKIIMOHATIBHBIN S3bIKH.
Hepeako yuanuecss He BUAAT pa3HUIBI MEXKIY 00JacThlO onpeneseHuss PyHKIMU U
00JIaCThIO 3HAYECHUH.

Pemenne 3amay conpspkeHO € TPYAHOCTSMHU O(OPMIIEHUS KpaTKOW 3allucH,
MPOBEJICHUS aHAIN3a YCIOBHS 3a]auu, BbIIENEHUS cylecTBeHHoro. O0yuaromuecs ¢
3IIP 3arpynHsIOTCS CAeNaTh YMO3aKIIOYeHHE OT OOLIEro K YacTHOMY, HEpPEeIKO
BBIOMPAIOT HEpalMOHAJbHBbIE CHOCOOBI  PEIIeHUs, WHOTJA OrPaHUYHBAIOTCS
MaHHUMYJSILHUSIMU C YUCTAMHU.

[Ipy w3yueHuum reomeTpuueckoro wmarepuana oOydawomuecs ¢ 3IIP
CTAJKMBAIOTCA C  TPYAHOCTBIO  JENaTh  JIOTMMECKHE  BBIBOJBI, CTPOUTH
NOCJEeI0BaTENbHBIE pacCyKIeHHs. HernpouHble 3HaHUSI OCHOBHBIX TEOPEM I€OMETPUU
OPUBOJUT K OIIMOKAM B PEIICHHH IeoMeTpuyeckux 3anad. OOyuaromuecss MOTYT
NOJMEHUTH (POpMYITy, HETIPABUIILHO MPUMEHUTh TeopeMy. K cepbe3HbiM ommOkam B
peleHnn  3a7Ja4  NPUBOAAT  HEAOCTATOYHO  PA3BUTBIE  MPOCTPAHCTBEHHBIE
npencraBieHus. VIM CI0KHO BBIMOJIHUTD YEPTEXK K YCIOBHIO, B MMCbMEHHBIX paboTax
OHHU HE MOTYT IPUBECTU OOBSCHEHUE K UEPTEKY.

TouyHOCTB 3anIOMUHAHKS M BOCTIPOU3BECHNS y4eOHOTO MaTepraia CHIKEHBI 1O
OpUYMHE CJIa00CTH MHECTUYECKOM JEesATENbHOCTH, CY>KEeHUS o0bema MaMsTH.
Obyuaromumest ¢ 3IIP Tpebyercss Oonbliie BpeMEHM Ha 3aKpeIUieHHe MaTepuara,
aKTyaJqu3auus 3HaHWU 110 ONIOPE IPU BOCIIPOU3BEICHHH.

Jl1st mpeo1oJieHust TPYIHOCTEN B M3y4eHUH yueOHoro npeamMera « MaremMaTrkay
HeoOxonuMa ajanTtanus o0beMa M XapakTepa y4yeOHOro marepuala K
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MO03HABATENLHBIM BO3MOXXHOCTAM yuamuxcsi ¢ 3[IP. Cnengyer yueOHbIM Marepuan
NPENOJHOCUTh HEOOJIBIIMMHU TOPUHUSAMH, YCIOXKHSS €ro MOCTENEeHHO, M3bICKUBAThH
CHOCOObI  aJanTalMy TPYIAHBIX 3aJaHHUil, HEKOTOpble TEeMbl JaBaTh Kak
O3HAKOMUTEIIbHBIE; UCKIIFOYATh OTJAEIbHBIE TPYAHBIE TOKA3aTEIbCTBA; TEOPETUUECKUI
MaTepHaAJl PEKOMEHIYETCS M3y4daTb B IPOLECCE NPAKTHUYECKOM NESATEIBHOCTH IO
pemieHnio  3agad.  OpraHuyeckoe €IUHCTBO IPAKTHYECKOM W YMCTBEHHOU
ACSTENIbHOCTH Yy4YalluXcs Ha YypOKaX MAaTeMaTUKU CIOCOOCTBYIOT MPOYHOMY U
CO3HATEIIHLHOMY YCBOCHHIO OA3MCHBIX MATEMATHUYECKNX 3HAHUN W YMEHUH.

Hean u 3anaun n3yvyenus yueOHoro npeamera «MaremaTuka

[TpuopuretHbIMU yenamu 00ydeHHsI MaTeMaTHKe B 5—9 kiaccax sSBISIOTCS:

" (popmupoBaHUE LEHTPATHHBIX MAaTEMaTHUYECKHX MOHATHH (YKCIO, BETUYHHA,
reomerpuyeckas  ¢urypa,  IEpEMEHHas,  BEpPOSTHOCTb,  (PyHKLHA),
o0ecreynBaroUX MPEEMCTBEHHOCTh U IEPCHEKTUBHOCTh MaTEMATUYECKOTO
obpazoBanus odyyvaromuxcs ¢ 3I1P;

" noaseaeHue odyyarouuxcs ¢ 31IP Ha 1ocTynHOM 1)1 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MATEMATHKHU M OKPY’KAOIIEro MUpa, IOHUMaHUE MaTEMAaTUKH KaK
yacTH 0011l KyJIbTyphl YEJIOBEUECTBA;

" pa3BUTHE WHTEJUIEKTYaJIbHbIX U TBOPUYECKUX CMOCOOHOCTEH O00ydYarommxcs ¢
31IP, no3HaBaTeIbHON AKTUBHOCTH, UCCIIEIOBATEIBCKUX YMEHUM, KpUTUUHOCTH
MBILLUIEHUS], THTEpEca K U3yUYEHUIO MaTEMaTHKU;

" (popmupoBaHue (QYHKIMOHAIBHOM MaTeMAaTUYECKOM I'pPaMOTHOCTU: YMEHUS
pacno3HaBaThb MpPOSIBICHHUS  MaTeMaTHYECKUX IOHSATUH, OOBEKTOB WU
3aKOHOMEPHOCTEH B peajbHbIX KU3HEHHBIX CUTYAlUSIX U ITPU U3YYCHUU APYTUX
Y4€OHBIX MPEAMETOB, MPOSIBICHUS 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEM,
dbopMynupoBaTh WX Ha S3bIKE MaTEMaTHKHW M CO3/1aBaTh MaTeMaTHYECKHE
MOJIENIA, TNPUMEHATh OCBOCHHBIM MAaTEMaTHYECKUW amnmapar s peleHus
PaKTUKO-OPUEHTUPOBAHHBIX  3aJlay, HHTEPIPETUPOBATbH U  OLICHUBATh
NOJIyYEHHBIE PE3YJIbTATBHI.

JlocTrxkeHne 3TUX Leseld 00ecneunBaeTCs PEIIEHUEM CIEAYIOLUX 3a0ay.

* popmupoBate y oOyuaromuxcsi ¢ 3IIP HaBblku yueOHO-IO3HaBATEIbLHOU
NESTEIIbHOCTH: IUIAaHUPOBaHUE pabOThl, MOUCK pPALMOHANbHBIX NyTEeH ee
BBITNIOJIHEHMSI, OCYILIECTBIIEHUS! CAMOKOHTPOJIS;

" crocoOCTBOBaTh WHTEIUIEKTyaJIbHOMY Ppa3BUTHIO, (OpPMHpPOBaTH KaydecTsa,
HEOOXOMMBbIE UEJIOBEKY IS ITOJIHOLIEHHOM JKU3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHbIE MAaTEMATUUYECKON JEATENBHOCTH: SICHOCTU U TOYHOCTH MBICIIH,
VUHTYULIMH, TPOCTPAHCTBEHHBIX MPEACTABICHUHN, CHOCOOHOCTH K MTPEOI0TIECHHUIO
TPYIHOCTEM;

* (popmupoBaTh KJIIOUYEBBIE KOMIETEHIIMHM YYaIUXCS B paMKax MpeaIMETHOU
obnactu «Marematuka U H”HPOPMATHKAY;

" pa3BUBATH MOHATUHHOE MBIIUICHUS oO0ydatomuxcs ¢ 3I1P;



" OCYILIECTBIISITh KOPPEKLMIO TO3HABATEIBHBIX IpolLieccoB oOyyatomuxcs ¢ 3I1P,
HEOOXOQUMBIX JUIsl OCBOEHHUS MPOrpaMMHOIO MaTepuaia Mo YydyeOHOMY
IPENMETY;

" [peaycMaTpuBaTh BOZMOXHOCTh KOMIIEHCALIMU 00pa30BaTEIbHBIX JEPUIIITOB B
OCBOEHUHU NPEIIIECTBYIOLIETO NPOrPaMMHOI0 MaTepuana y oOydaroluuxcs ¢
3IIP 1 HEZOCTAaTKOB B UX MAaTEMaTUYECKOM Pa3BUTHUU;

" chopMHUpOBaTH YCTOWYMBBIN HHTEPEC YUALIUXCS K IPEIMETY;

" BBIABIISATH U PA3BUBATh MaTEMaTHUYECKHE U TBOPUECKHUE CITIOCOOHOCTH.
OCHOBHBIE JIMHUM COJIEpKaHUSI Kypca MareMaTHku B 5—9 kiaccax: «Hucna u

BBIUMCICHUS, «Anredpa» («AnreOpandeckue BbIpaXEHHUS», «YpaBHEHHUS U
HepaBeHCTBa»), «DyHkiuu», «l'eomerpusi» («['eomerpuueckne Gurypsl u Hx
CBOMCTBay», «MI3MepeHre reOMEeTPUUECKUX BETUUYHUH), «BEPOATHOCTh U CTATUCTUKAY.
JlaHHbIE TUHUM PA3BUBAIOTCS MapajIeNbHO, KaXas B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOW, OJIHAKO HE HE3aBUCUMO OJHA OT JApPYrod, a B TECHOM KOHTaKTe H
B3aumozeiictBuu. Kpome 3TOoro, ux oO0beIUMHSAET JOTMYEcKash COCTABIIAIOILIAL,
TPaJAMIIMOHHO IIPUCYIIAsl MATEMATHUKE U IIPOHU3BIBAIOIIAS BCE MATEMATUYECKHUE KYPChI
U cogepxatenbHble TuHUU. ChopMynupoBaHHoe B DeepaibHOM rocyAapCTBEHHOM
0o0pa30BaTeIbHOM CTaHAAapTe OCHOBHOI'O OOILEro 00pa3oBaHUs TPEeOOBaHHE «YMETh
OIIEpUPOBATh MOHATUAMMU: ONIPEACIICHNAE, AKCHOMA, TEOpEMa, I0KA3aTeIbCTBO; YMEHUE
pacno3HaBaTb MCTHUHHBIE M JIOKHBIE BBICKA3BIBAHUSA, IPUBOAWTH NPUMEPHI U
KOHTPIPHUMEPBI, CTPOUTh BBICKA3bIBAHUS U OTPHULIAHUS BBICKA3bIBAHUID) OTHOCUTCS KO
BCEM Kypcam, a (popMHpOBaHUE JIOTUYECKUX YMEHUHN paclpeaenseTcs 0 BCEM rojiam
oOy4eHHs Ha YPOBHE OCHOBHOTO OOITIEro 00pa30BaHMUs.

Copnepxxanue 00pa3oBaHMs, COOTBETCTBYIOUIEE NPEIMETHBIM pe3yJbTaTaM
ocBoeHus [IpumepHoit paboueit mporpamMmbl, pacupeaeia€HHbIM 10 rojiaM 00y4YeHus,
CTPYKTYpUPOBAHO TakUM 0OOpa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHIUIHAIBHBIM
BolpocaM  oOywarouigecss OOpalaluch HEOJHOKPAaTHO, 4YTOObI  OBJIAJICHUE
MaTEMaTUYECKUMH NOHATUSAMU M HABBIKAMM OCYILIECTBIIJIOCH IIOCIEIOBATEIbHO U
[OCTYNAaTeNbHO, C COONIOZCHUEM MPUHIMUIA IIPEEMCTBEHHOCTH, a HOBBIC 3HAHMS
BKJIIOYAJIUCh B OOIIYI0 CUCTEMY MaT€MaTHYECKUX NPEACTaBICHUN OOy4aroUuxcs C
3IIP, pacumpsas u yrinyoussas e€, oOpa3ysi IpOYHbIE MHOKECTBEHHbIE CBsA3H. OOuue
Lenyu u3ydeHust yuyeOHoro mpenmera «Marematuka» npencTtaBieHbl B [IpumepHoit
paboueil mporpamMmme OCHOBHOT'O 00I1IeT0 00pa3oBaHUs.

Oco0eHHocTH 0TOOPA M aJanTAllUM Y4eOHOI0 MaTepHaJia 10 MaTeMaTHKe

OOyuenune yueOHOMY mpeameTy «MareMaTtuka» CTPOUTCS Ha CO3JAaHHUU
ONTUMAJIFHBIX YCJIOBUH /I YCBOGHUSI IPOrPaMMHOTO MaTepHaia 00ydJarolnuMuUcs ¢
3I1IP. Bonbiioe BHUMaHUE yaeseTcss 0TOOpY yueOHOro MaTepralia B COOTBETCTBHH C
IOPUHILIUIIOM JOCTYMHOCTH MpPH COXPAHEHHUU OOIIero ©0a30BOr0 YpOBHSA, KOTOPBIi
JOJDKEH 0 CO/IEPKAHUIO U 00BeMY ObITh a1allTUPOBAHHBIM I 00yyaromuxcs ¢ 3[1P
B COOTBETCTBMU C HMX 0COOBIMH 0Opa3zoBaTelbHBIMU TOTpeOHOCTsIMU. Criemyer
o0JerynTh oBIaZeHue MmarepuanoMm oOyuatomumucs ¢ 3IIP mocpeactBom ero
JETaTbHOTO OOBSICHEHHUS C CUCTEMATUYECKUM MTOBTOPOM, MHOTOKPAaTHOM TPEHUPOBKU
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B NPUMEHEHUU 3HAHWM, HCIMONB3Yys MPUEMBbl aKTyalu3aluu (BU3yalbHas oOIopa,
aMsITKa).

[IpuMepHas nporpamMma NpeaycCMaTpuBacT BHECEHUE HEKOTOPBIX M3MEHEHUM:
yYMEHBIIIEHHE 00BheMa TEOPETUYECKUX CBEJCHUH, BBIHECECHHE OTACIBHBIX TEM WU
LEJbIX Pa3esioB B MaTepHaIIbl Isi 0030PHOT0, O3HAKOMHUTEIBLHOTO N3YUECHHS.

HN3meHnenuss nporpamMmmsl B 5-9 kiaccax

Mamemamuxka 6 5 u 6 knaccax

B 03HakOMUTENBHOM IUTAHE PEKOMEHIYETCS H3y4daTh CIEAYIOIIUE TEMBI:
«Pumckas nymeparusy», «PaBubie durypoby», «lunuaap, konyc, mapy», «Kyow,
«IIpssMoyronpHbIM napaiuienenuneny, «llepemenienue Mo KOOPAMHATHON MPAMOI,
«Mopayne yucna», «HucnoBble mpoMexyTkn»; «MacmTab» (M3ydaercs B Kypce
«I"eorpadusy); «M300paxenne reomeTpudeckux (HUryp Ha HEJIMHOBaHHOUM Oymare c
UCIIOJb30BAaHUEM LHUPKYJS, JHUHEWKH, YrOJIbHUKA, TpaHCOopTupay», «JlnuHa
OKpYyKHOCTH», «lInomane kpyray», «llapannensasie npsambie», «llepneHaukynspHbie
npsmMeien, «OceBas U LEHTpaldbHAasi CUMMETPUN» (M3Y4aeTcs B Kypce I'€OMETpHH);
«beckoHeuHble TEPUOAMYECKHUE JAECATUYHBbIE ApoOu. JlecaTuuHOoe NpUOIMKEHHE
O0OBIKHOBEHHOU Jpo0Ou» (M3ydyaercs B Kypce anreOpsl).

CrenyeT yMEHBIIMTh KOJIMYECTBO YacOB Ha ciefyroumue Ttembl: «Pemenue
JOrMYecKun 3amau», «lnuHa otpeskay», «lllkane», «PacnpenenuTenbHbli 3aKOH
YMHOKEHHUS», «3aMKUCh MPOU3BEACHUS ¢ OYKBEHHBIMU MHOXUTEIAMI», «llocTpoenue
KOH(pUTrypanuii U3 yacTte MNpsMou, OKPY)KHOCTU Ha HEJIMHOBAaHHOW W KJIETYATOU
Oymare», «Jlenmutenu u kpatsbele. [Ipusnaku nenumocTtn», «Hambompmmii oOuimii
JeNUTeNb U HauMEHbIlee obIee KpaTHoe. JearMMoCTh CyMMBI M TPOU3BEICHUS.
«IIpuBenenue npobu Kk HOBOMY 3HaMeHaTeNoy, «Haxoxk1eHne yacTH 1eJI0T0 U 11eJI0T0
no ero yactu». «OKpyTieHue NeCATUYHBIX Apodeit». «Pemenue 3amad nepedbopom
BCEX BO3MOJKHBIX BapuaHTOB». «CocCTaBieHHE OYKBEHHBIX BBHIPOKCHHM MO YCIOBHIO
3ama4un». BeIcBOOOIMBIINECS YaChl MOKHO MCTIOJIB30BaTh Ha MOBTOPEHHUE (B Hayale U
KOHIIE y4eOHOT0 To/ia), Ha U3y4eHNe HauboIee TPYAHBIX U 3HAYMMBIX TeM: B V Ki1acce
— Ha pelIeHre ypaBHEHUH, MpUBEACHNE APOOU K HOBOMY 3HAMEHATEI0, YMHOXKEHUE U
JieJIieHUe JACCATUYHBIX JpoOei, m3mepeHue yrioB; B VI kimacce — naelcTBus ¢
NOJIOKUTEIIbHBIMA M OTPULIATEIIbHBIMU YHUCIIAMU, PEIICHUE YPABHEHUMW, CIIOKEHUE U
BBIYMTAHKUE YKCEN, COAEPKAIIUX LEJIYI0 U JPOOHYIO 4aCcTh, HA YMHOKEHHE U JIEJICHUE
O0OBIKHOBEHHBIX JAPOOEH.

Anzeopa

B 03HaKOMHUTEIBPHOM IIJJAHE PEKOMEHAYETCS H3y4daTh CIEAYIOIIUE TEMBI:
«MppanmonanbHable yncna. [leficTBurenpHble yncia», « CpaBHEHUE JAEMCTBUTENBHBIX
gucen, apuMeTHUeCcKre ACUCTBUS C NEWCTBUTEILHBIMU uyuciaamMuy, «HaxoxmeHnue
npuOMIKEHHBIX 3HAUYEHUW KBagpaTHOTO KopHs», «Teopema Buera», «Pemenus
YPaBHEHMM TPETHEU U YETBEPTOM CTENIEHEN PA3JI0KEHUEM HA MHOKUTENNY, « DyHKIUA Y
=vx 1 ee rpaduk», «I[orpemHoCTs ¥ TOYHOCTH MPUOTIHKEHUY, «UETHBIC U HEUETHBIE
GyrkEn», «PyHKIMA y=X"», «DyHKIHA y= ax’, ee rpaduk u cpoicrea. I'paduku
GyHkumii y= ax’ + n u y=a(x-m)?, « YpaBHEHHUE C IByMs IIEPEMEHHBIMHU U erorpadug»,
«I'padpuueckuii coco0® pelieHus CUCTeMbl yYpaBHeHUM», «l300paxenHue



YJIEHOB apU(PMETUUECKON U T€OMETPUUECKON IIPOrPECCUil TOUKaMHU Ha KOOPAMHATHOM
MJI0CKOCTHU. JIMHENHBIN U SKCIIOHEHIIUAIbHBIN pOCT. CII0KHBIE TPOLICHTHI.

Cnengyer yMEHBIIMTh KOJMYECTBO YacOB Ha H3yuyeHUe TeM: «DopMyibD»,
«JloKka3aTrenbCcTBO TOXIECTBY», «JIMHENHHOE ypaBHEHHE C JBYMS HEHU3BECTHBIMMY,
«I'padux nuHEHHOTO ypaBHEHHs C IBYyMS IepeMeHHbIMIY», «['paduueckoe perenue
JIMHENHBIX YPaBHEHUI U CHCTEM JIMHEWHBIX ypaBHEHUN», « CBOWCTBA KBaJIpaTUYHON
byHKIUN.

BricBoOOAMBIIMECS Yachl PEKOMEHIYETCS HCIOJIb30BaTh: JUIsl  JIydllel
npopaOOTKH Haubosiee BaXKHBIX TeM Kypca: «Pemienue ypaBHeHuil», «Pemenue
cUCTeM ypaBHeHUI», «CoBMeCTHbIE EHUCTBUS C Ipo0sMn», «[IpumeHeHne CBOWMCTB
apu(pMEeTHUYECKOTO KBaJpPaTHOIO KOPHSA»; HA IOBTOPEHHUE, pEIIEHUE 3ajad,
peoOpa30BaHNE BBIPAXKEHHMI, a TAK)KE HA 3aKPEIJIEHUE U3YUEHHOI0 MaTepuara.

TI'eomempus

Crnenyer OCHOBHOE BHUMAHHE YAEIUTh MPAKTUYECKOM HAIPABJICHHOCTU Kypca,
UCKJIIOYMB U YIPOCTUB HAWOOJEE CIOXKHBIA [JIs1 BOCHPHUATHS TEOPETUYECKHIL
matepuai. Ha ypokax reoMerpuu HEOOXOIMMO MAKCUMAJIbHO MCIOJIb30BaTh
HarJsiHbIe CpencTBa OOydeHMs, OOJibllle MPOBOAUTH MPAKTUYECKHX paboT cC
yYalmucs, pemats 3agaui. CTpOUTh pelieHre 3a1au Npy MOCTOSHHOM 00OpalleHuu
K HarJBITHOCTH — PUCYHKaM M YE€pTEKaM.

O3HakoMHUTENBHO JaTh TeMbl: «TeopeMbl M J0OKa3aTenbCTBO. AKCHOMBDY,
«/lokazaTenbCcTBO  OT NPOTUBHOIO», «CyIIECTBOBAaHHE W  €IMHCTBEHHOCTH
MEPIEHAUKYIISIpAa K IpsAMo», «Meroa reoMeTpudeckux mMecr», «Meroa yaBOCHUS
MennansDy, «Teopema Paneca U TeopeMa 0 NPONOPLMOHAIBHBIX OTpe3Kax», «LlenTp
Macc TpeyrojJbHuKay», «I3MeHeHre TPUrOHOMETPpUUYECKUX (DYHKUIUN TpU BO3paCTaHUU
yria», «DopMynsl I paguyCoB BIMCAHHBIX M OIMCAHHBIX OKPYKHOCTEU
MIPaBUJIbHBIX MHOTOYTOJIBHUKOBY», «YpaBHEHUE NMpPsMON», «JIBrmxeHue», «CBOMCTBa
IBWKEHUA», «TeopemMa 0 IPOU3BENEHUN OTPE3KOB XOPJ, TEOPEMBI O NMPOU3BEACHUN
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPATE KACATEIBHOW.

Crnenyer yMEHBIINTH KOJIMYECTBO YacOB HA M3ydeHHE TeM: « CUMMETpUYHbIE
¢urypsl. OCHOBHbBIE CBOWCTBA OCEBOW CUMMETpUN», «L{eHTpanbHas cuMMeTpus»,
«ITapannensubiii mepenocy», «lloBopor», «lIpeoOGpazoBanue momodus. IlomoOue
COOTBETCTBEHHBIX JJIEMEHTOB», «OCHOBHBIE 3aJa4d Ha IIOCTPOCHHE C IIOMOILBIO
LUPKYJIA WU JUHEHKW», «/leKkapToBbl KOOpAMHATBI Ha IIOCKOCTH», «PemieHue
TpeyroJbHUKOBY, «Ilomobue dpurypy.

BricBoOoAMBIIIMECS YaChl HCTIONB30BATh HA PEIICHHUE 33/1a4 U IOBTOPEHHUE.

Bepoamnocmo u cmamucmuxa

B cBsA3M ¢ TeM, YTO AAHHBIN KypC BbI3bIBAET HAUOOJbBIINE CIOKHOCTH JJIs
oOyuaromuxcst ¢ 3IIP, cBsi3aHHBIE CO CHHUKEHHBIM YPOBHEM pa3BUTHsI CIOBECHO-
JIOTUYECKOTO MBIIIJIEHHS], €M0 M3Y4YEHHE JOJDKHO CTPOMTHCS Ha 0A30BOM YpPOBHE U
JNOCTYIIHOM I YYEHMKOB Marepuase. OCHOBHOE BHUMAaHHE CIEAYET YAEIUThb
paszenaMm, CBS3aHHBIMM C IIOBTOPEHMEM NPOMJAECHHOTO MaTepuasa, yBEIMYHUTH
KOJIMYECTBO YNPAKHEHUM W 3aJaHUM, CBA3AHHBIX C MPAKTHUYECKOW IEATEIbHOCTHIO
00 yJaroIIXCsl.



HeoOxoaumo nepecMOTpeTh COAEpkKaHUE TEOPETUUECKOro Marepuana |
XapakTep €ro M3JIOKEHHUs: TEOPETUYECKUH MaTrepuall MPENOJHOCUTH B IpoLEecce
peleHns 3a7a4 M BBITOJHEHUS 3aJaHUM HaIJBIAHO-TIPAKTUYECKOrO0 XapakTepa; He
TpeOOBaTh BHIBOJA M 3alIOMHUHAHMS CJIOXKHBIX (DOPMYJI, PEIICHUs HECTaHIApTHBIX,
TPYROEMKHX 3aaHuM. P TeM ciielyeT n3y4aTb B 03HAKOMUTEJIBHOM ILIAHE.

[TpumepHas mporpaMma IperoCTaBIsIeT aBTOPY paboyeit mporpaMMbl CBOOOTY
B pacrpe/eieHny MaTepHrala 1mo 4eTBepTsaM (TpuMectpam). Pactipenenenue BpemMeHu
Ha W3Y4YCHHE TeM B TEUeHHE YYeOHOrO ToJa CaMOCTOSTEIBHO OIpenesIeTC s
o0pa3oBaTeNbHON OpraHu3anyell ¥ 3aBUCUT OT OCOOEHHOCTEH TPYMITbl 00YyJarOIIUXCsI
¢ 3I1P u ux ocoObIx 00pa3oBaTeIbHBIX MOTPEOHOCTEH.

IIpumepHbIe BUABI AesiTeJbHOCTH 00y4arommxcs ¢ 311P, o0ycioBiaeHHbIe
0c00bIMH 00pa30BaTEeIbLHBIMH MOTPEOHOCTAMH U 00eCIeYuBaAOIIME
OCMBICJICHHOE OCBOCHHE COIePKAHNH 00PA30BaHUA 110 MpeIMeTy
«MaremaTruka»

Conepxxanue BUIOB JesTenbHOCTH oOyuwatoumuxcs ¢ 3[IP onpenenserca ux
0cOoObIMU 00pa30BaTENbHBIMU MOTPEOHOCTAMU. [IOMHMO HIMPOKO HCHOIB3YyEMBIX B
OOIT OO0 o6mux i Bcex 00ydaromuXxcsi BUAOB AEATEIbHOCTH CIEAYET YCUIUTh
BU/IBI ICATEIBHOCTH CHEIM(PUYHbIE Il JaHHOW KaTeropuu JeTei, 00ecreuynBarolme
OCMBICIIEHHOE OCBOEHHE COJEp)KaHUs 00pa3oBaHMA IO NPEIMETY: YCHIIEHHUE
MIPEAMETHO-ITPAKTUYECKON JEATENBHOCTH C AaKTUBHU3ALUMEH CEHCOPHBIX CHCTEM;
4YepelOBaHWE BHJOB JICATEJIBHOCTH, 3aJCHCTBYIOIIMX pPAa3JIUYHbIE CEHCOPHbIE
CUCTEMBI; OCBOEHUE MaTepuaia ¢ OOPOM Ha aITOPUTM; «IIOIIArOBOCTH» B U3YUEHUHU
MaTepuaa; UCI0JIb30BAHNUE JOMOJHUTENBHON BU3yalIbHOM ONOPHI (CXEMBI, I1A0JIOHBI,
ONOpHBbIE TAOJIMIIBI); PEUYEBOM OTYET O MPOLECCE M PE3yJbTaTe JeATEIbHOCTH;
BBINOJIHEHUE CIHEUUAIbHBIX 33JaHul, O00ECHEeUMBAIOIIUX KOPPEKIHUIO PEryJsuu
y4e0OHO-I103HABATENbHOM J1€ATEIBHOCTH U KOHTPOJIb COOCTBEHHOT'O pe3yibTaTa.

[IpumepHas Temarnyeckass M TEPMHUHOJIOTMYECKAs JIEKCUKA COOTBETCTBYET
OOII O0O0.

Hna obyuaromuxcsi ¢ 3IIP cymiecTBeHHBIM SIBISIOTCS MpPHEMBbI PadOTHI C
JIEKCUYECKUM MaTepuajioM Mo mnpeamery. llpoBoautcs crenumanbHas padora 1O
BBEJICHUIO B AKTHUBHBIN CIIOBapbh OOYYAIOIIMUXCS COOTBETCTBYIOLIEH TEPMUHOJIOTHU.
N3y4aemble TEpMUHBI BBOJSTCS HA MOJMCEHCOPHOU OCHOBE, 00s13aTeIbHa BU3yalbHAas
HOJIEP>KKA, AITOPUTMBI pabOTHI € OIIPEIETICHUEM, OLIOPHBIE CXEMBI JIJIS1 aKTyaJIU3aluH
TEPMUHOJIOTUH.

MecTto yueOHOro npeamera «MareMaTuKa» B Y4eOHOM IJIaHe

B cootBerctBUM ¢ ®enepalbHbIM TOCYAAPCTBEHHBIM 00pa30BaTENIbHBIM
CTaHJapTOM OCHOBHOI'O 00Ilero o0pa3oBaHusi y4eOHbIM mpeamer «MareMaTukay
BXOJUT B HpeaMeTHyr obOnactb «Martemaruka ¥ HMHQPOPMATHKa» M SBISETCS
o0si3aTenbHbIM T u3ydeHus. B 5-9 kmaccax y4ueOnblit npeaqmetr « MaTemaTHkay

9



TPaJMLIMOHHO M3Y4YaeTCsl B paMKax CIEAYIOUIMX Y4eOHBbIX KypcoB: B 5-6 Kiaccax —
Kypca «MaremaTuka», B 7-9 kiaccax — KypcoB «Anredpa» (BKJIIOYas JIEMEHTHI
CTaTUCTUKA M Teopuu BeposTHocTel) m «['eomerpus». Hacrosimeil nporpammoit
BBOJIUTCSI CAMOCTOSATEIbHBIN YUEOHBIN Kypc «BeposSTHOCTh M CTaTUCTHKA.

Hacrosmieit mporpamMMoii mpexycMaTpuBaeTCs BBIJCICHHUE B YICOHOM IIJIaHE Ha
M3y4YEeHHE MaTeMaTUKH B 5—6 Ki1accax 5 yueOHBIX 4acOB B HEJIENIO B TEUEHUE KAXI0TO
roga oOyueHus, B 7-9 kiaccax 6 yueOHbIX YaCcOB B HEJIENIO B TEUEHHE KaXKJI0TO rojia
o0yueHust, Bcero 952 y4eOHBIX yaca.

Conmepxxanue yueOHoro mnpeamera «MaremMaTHKa», TNPEICTaBICHHOE B
[IpumepHoii paboueit mporpamme, coorBercTByeT DPI'OC OOO, I[IpumepHoii
OCHOBHOM 00pa3oBaTeNbHON MpPOrpaMMe OCHOBHOTO 00ImIero oOpa3oBaHUS,
[TpumepHOIl aganTUPOBaHHON OCHOBHOM 00pa3oBaTEIbHON MpPOTrpaMMe OCHOBHOTO
o0mrero 06pazoBaHusi 00yUYaIOIIUXCS C 3a€P>KKON IICUXUYECKOTO PAa3BUTHUA.

Tematnueckoe IUTaHUpPOBaHME YYEOHBIX KYpPCOB M  PEKOMEHAyeMoe
pacnpeziesnieHne yueOHOro BpeMEHH JUIsl U3yUEHUs OTAEIbHBIX TEM, IPEUI0KEHHBIE B
HACTOSIIIIEW MPOrpaMMe, HaJl0 paCCMAaTPUBATh KaK IPUMEPHBIE OPUEHTUPBI B IIOMOLIb
COCTAaBUTEJI0 aBTOPCKOM pabouel mporpamMmbl U IMPEXJIE BCETO YUMUTENIO. ABTOP
paboueil mporpaMMbl BIIpaBE YBEJIUYMUTH NPEJIOKEHHOE YMCIO y4EOHBIX YacOB Ha
TeMbl, TpeOyromue OoJiee IIUTENBHOTO M3yueHus oOyuaromumucs c¢ 3P, wm
YMEHBIIUTh KOJIMYECTBO YAaCOB HAa TEMbI, U3y4aeMbI€ HA O3HAKOMHTEILHOM YpPOBHE.
JlomycTUMO TakXe JIOKaJIbHOE IEPEPACIPENECICHHE W TEPECTAHOBKA 3JIEMEHTOB
cColepKaHUsl BHYTPU JaHHOro kinacca. KoimMyecTBO NpOBEPOYHBIX  padoT
(TeMaTUYeCcKuil U UTOTOBBII KOHTPOJIb KAUeCTBA YCBOCHHS yUeOHOTO MaTepuania) 1 ux
TUT (CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE PaOOTHI, TECThI) OCTAIOTCS Ha YCMOTpPEHHE
yuntessl. Takke yYuTeNnb BIIPaBe yBEIUYUTh WM YMEHBIINTh YUCIO YUYEOHBIX YaCOB,
orBenéHHBIX B llpumepHoii pabouell mporpamMmme Ha 0000IIeHHE, MOBTOPEHUE,
CUCTEMATHU3alMI0 3HaHUM oOywaronmxcsa. EIMHCTBEHHBIM, HO NPUHIUIIHNAIBHO
BaXXHBIM KPUTEPUEM, SIBJISETCS JOCTUIKEHHME PE3yslbTaTOB OOYyYEHHs, YKA3aHHBIX B
HACTOSIIIIEH ITpOorpaMMe.
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[MTPUMEPHA I PABOYAS ITPOI'PAMMA YUEBHOI'O KYPCA
«MATEMATHUKAY. 5-6 KITACCBI

Hean u3yyeHusi yaedOHOro Kypca

[TpropuTeTHBIMU LIETIMU 00YUYEHHSI MaTeEMaTUKe B 5—6 Ki1accax sBJISIOTCS:

" MpoJoJKEeHHE (OPMUPOBAHUS OCHOBHBIX MAT€MATUYECKUX TMOHSATHI (YUCIO,
BEJIMYMHA, TeoMeTpudeckas ¢urypa), o0ecrnednBaronmx MPEeeMCTBEHHOCTh U
NEPCIIEKTUBHOCTh MATEMATUYECKOTO 00pa30BaHuUs 00YUaIOIINXCS;

" pa3BUTHE WHTEJUIEKTyaJIbHBIX U TBOPUYECKUX CHOCOOHOCTEH OOywarommxcs c
3I1P, nmo3HaBaTebHON aKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHHI, MHTEpeca K
U3YYEHHIO MaTEMaTHKU;

" noaseaeHue odyyarouuxcs ¢ 31IP Ha 1ocTynmHOM 1)1 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSA3M MAaTEMAaTUKN U OKPY’KaIOLLEr0 MUPA;

" (popmupoBaHuEe (QYHKIMOHAIBHOM MAaTeMaTUYECKOW I'PAMOTHOCTH: YMEHUS
pacrno3HaBaThb MaTEMaTHYECKUE OOBEKTHI B pPEAIbHBIX KU3HEHHBIX CUTYalMsIX,
OPUMEHATh OCBOCHHBIE YMEHHUS JUIsl PEIICHUs IMPaKTUKO-OPUEHTUPOBAHHBIX
3a/lay, MHTEPIPETUPOBATh IIOJYYEHHBIE PE3yJIbTaThl M OLIEHUWBATh HMX Ha
COOTBETCTBUE NMPAKTUYECKON CUTYALIHH.

OCHOBHBIE JIMHUM COJEPKAaHHUS Kypca MaremMaTMKu B 5—6 Kiaccax —
apumeTnyeckas U reoMeTpuueckas, KOTOpble pa3BUBAIOTCS MapajuIeTbHO, KaX/1as B
COOTBETCTBUH C COOCTBEHHOM JIOTUKOM, OJTHAKO, HE HE3aBUCHUMO OJIHA OT JIPYTOi, a B
TECHOM KOHTAKT€ W B3aUMOJEHCTBUU. Takke B Kypce MPOUCXOIUT 3HAKOMCTBO C
3JIEMEHTaMU aJreOpbl U ONMUCATENbHON CTATUCTUKU.

Nzyuenue apudmerndeckoro Marepuaina HayMHAETCS CO CHUCTEMATHU3aluu U
pa3BUTHS 3HAHUU O HATypaJbHBIX YMCIAX, [TOJYYEHHBIX B HauyalbHOHM wikoie. Ilpu
TOM COBEpUICHCTBOBAHNUE BBIYMCIUTEIBHOW TEXHUKH U (POPMHUPOBAHUE HOBBIX
TEOPETUYECKUX 3HAHUI COYETAETCS C Pa3BUTHEM BBIYUCIUTEIBHON KyJIbTYpHI, B
YACTHOCTH C OOy4YEHHEM MPOCTEHUIIMM MpUEMaM MPUKUIAKUA U OLEHKH pPEe3ysbTaToOB
BbIUMCICHUN. 3ydueHne HaTypallbHbIX YHCET MIPO0JKAECTCS B 6 KJIacCe 3HAKOMCTBOM
C HaYaJIbHBIMU MOHATUSMU TEOPUU IETUMOCTH.

Jlpyro#t KpymnHblid OJIOK B COEp)KaHUU apu(PMETUUECKON JTUHUHU — 3TO APOOH.
Hauvano u3ydenus oObIKHOBEHHBIX U JECSITHUYHBIX IpOOEil OTHECEHO K 5 Kiaccy. JTo
NEPBBIA 3TAll B OCBOGHUHU Jpo0e€il, KOrja MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMHU
uaes MU, TOHATUAMU TeMbl. [Ipu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX ApoOei B
[OJHOM 00BEME MPEIUIECTBYET U3YUEHHUIO JECATUUHBIX Ipo0eH, YTO LeIeco00pa3Ho
C TOYKH 3PEHUs JIOTMKHM W3JI0)KEHUS YMCIIOBOW JIMHUM, KOTJAA IMpaBWiIa JAEUCTBUU C
JECATUUHBIMU APOOSMM MOKHO OOOCHOBaThb YK€ W3BECTHBIMHM aJITOpPUTMaMHU
BBINOJIHEHUS JEHCTBUIM ¢ OOBIKHOBEHHBIMHU IPOOSIMU. 3HAKOMCTBO C JECATUYHBIMU
ApOOSIMU PAaCHIMPUT BO3MOXHOCTH Ul MOHUMaHUS OOY4YarOIMMUCS TNPHUKIAJTHOTO
NPUMEHEHHUS1 HOBOM 3alMCH IPU U3YYEHUU JIPYTUX MPEIMETOB U MPU MPAKTUYECKOM
ucnoib3oBaHuu. K 6 kiaccy OTHECEH BTOpOM 3Tam B H3YYEHUM ApoOeH, rie
MIPOUCXOJUT COBEPILIECHCTBOBAHME HAaBBIKOB CPAaBHEHUS W IpeoOpa3oBaHusl APOOEH,
OCBOEHHE HOBBIX BEIYMCIUTENIbHBIX AITOPUTMOB, OTTAYMBAHNE TEXHUKH BbIYHCIICHHIH,
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B TOM 4YMCJI€ 3HAUEHUN BBIPAKEHUH, coAepKalUX U OOBIKHOBEHHbIE, U JECATHUYHBIE
ApoOH, YCTAaHOBJIEHUE CBA3EH MEX1y HUMH, PACCMOTPEHHUE MPUEMOB PEILICHUS 3a1a4
Ha 1poOu. B Hauane 6 kinacca mpoOUCXOAUT 3HAKOMCTBO C MOHSITHEM IMPOLICHTA.

Oco0eHHOCTHIO U3YyUEHHUS MOJOKUTEIBHBIX U OTPUIATEIBHBIX YUCEI SBISIETCS
TO, YTO OHHU TAKXKE MOT'YT PaCCMaTPUBAThCs B HECKOJIBKO 3TANoB. B 6 kiacce B Hayane
n3y4eHus: TeMbl «l10J10KUTENIbHBIE U OTPULIATENIBHBIC YMCIIA) BBIICISAETCS MOATEMA
«llenple 4yncna», B paMKax KOTOPOM 3HAKOMCTBO C OTPHUILATEJIBHBIMU YMCIAMH U
JNEUCTBUAMM C TIOJOKUTEIBHBIMU M OTPULATEIBHBIMA YHCIAMU IIPOUCXOJUT HA
OCHOBE COJEP)KATEIBbHOTO IIOAXOJA. OTO II03BOJSIET Ha JOCTYIIHOM YPOBHE
NO3HAKOMHTH yYAIUXCS MPAKTUYECKU CO BCEMH OCHOBHBIMU ITIOHATHUSMU TEMBI, B TOM
Yyclie M C NpaBWJIaMU 3HAKOB NP BBINOJHEHUH apU(PMETHUYECKUX JECHCTBUIA.
W3ydeHne panroHaIbHBIX YUCEN HA 3TOM HE 3aKOHYMTCHA, a OyIeT MpOAOKEHO B
Kypce anreOpbl 7 Kjacca, YTO CTaHET CJIEAYIOIIMM MPOXO0I0M BCEX MPUHITUIMHAIBHBIX
BOIPOCOB, TEM CaMbIM pa3jielieHue TPYAHOCTEH o0JerdyaeT BOCIpHUITHE MaTepuana, a
pacrnpesiesieHne BO BpEMEHH CIIOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

[Tpu oOyueHuM pelIeHUI0 TEKCTOBBIX 33Jad B 5—O6 Kiaccax HCIOIb3YIOTCS
apupmernueckue npuéMsl perieHus. TeKCTOBBIE 3aJ1auM, PEeIIaeMble MPU OTPAOOTKE
BBIYMCIINTEIILHBIX HABBIKOB B 5—6 KJlaccax, paCCMAaTPUBAIOTCS 3aayy CIEAYIOIIUX
BUJOB: 33Jauyd Ha JIBWJKEHWE, Ha 4YacTH, Ha TMOKYINKHM, Ha pabory H
[IPOU3BOJUTEIBHOCTh, HA MPOLEHTHI, Ha OTHOLIEHUA M mponopuuu. Kpome toro,
oOyuarouecs: 3HaKOMSTCS C MpUEMaMHU peUIeHHs 3aJad MepedopoM BO3MOKHBIX
BApUAHTOB, y4aTcs paboTaTh ¢ HHGOpPMAIEH, MPeCTaBICHHON B (hopMe TaOIHI] HITH
IUarpamMm.

B IIpumepHnoit paboueld mporpamMme MNpeaycMOTpeHO (hopmMupoBaHUe
IIPOIEIEBTUUECKUX aNreOpandecKrx npeacTaBiieHnid. bykBa kak CHUMBOJ HEKOTOPOTO
yycjaa B 3aBUCUMOCTH OT MAaTEMATHYECKOrO0 KOHTEKCTa BBOJUTCS ITOCTEIIEHHO.
BykBeHHass CUMBOJIMKA HIMPOKO HCHOJIB3YETCS MPEXJE BCEro Ul 3allluCh OOIIHUX
YTBEpXKACHUW W NOpeNIoXKeHUM, (opMyn, B YacTHOCTM JJs BBIYUCICHUS
r€OMETPUYECKHUX BEJIUYMH, B KAUECTBE «3aMECTUTEISD YUCIIA.

B kypce «Marematukm» 5—6 KJIacCcOB INpEACTaBICHA HarIsAJHas FeOMeETpHus,
HanpaBJieHHass Ha  pPa3BUTUE OOpPa3HOrO  MBILIUIEHHUSA, MPOCTPAHCTBEHHOTO
BOOOpaKEHUS, U300PA3UTENbHBIX YMEHUN. DTO BaXHBIN 3TAIl B U3yUYEHUU T'€OMETPUH,
KOTOPBIM OCYIIECTBIIACTCS HA HAIVIAHO-IIPAKTUYECKOM YPOBHE, OIUPAETCS Ha
HarsigHO-00pa3Hoe  MBIIJIEHHEe OO0ydJarommxcs. boinblnas poib  OTBOJUTCS
IIPAKTUYECKOM  ACATEIBbHOCTH,  ONBITY,  OJKCIEPUMEHTY,  MOJIEIMPOBAHUIO.
OOyuaromuecs 3HaAKOMSTCS C T€OMETPUYECKUMHU (UrypaMH Ha IUIOCKOCTH WU B
MPOCTPAHCTBE, C UX MPOCTEHINMMU KOHPUTYypalUsAMH, ydaTcs HM300paxaTh WX Ha
HEJIMHOBAHHOM M KJIeT4aTo Oymare, paccMaTpuBalOT MX MpOCTEHIINe CBoWcTBa. B
MpOLECCe U3yUEHUs! HATJISHOW TeOMETPUH 3HAHMS, MOJIyYeHHbIE 00yYaroIUMHUCS B
Ha4aJIbHOM IIKOJIEC, CUCTEMATU3UPYIOTCSA U PACILIMPSIIOTCS.
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MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMY IUIaHy B 5—6 Kjaccax H3ydaeTcsi WHTETPUPOBAHHBIN
npenMer «MaTemaTHKay, KOTOPBIM BKIIOYaeT apu(METHUYECKH Marepuan Hu
HaTBSITHY IO TEOMETPHIO, a TAK)KE MPOTEAEBTUUECKUE CBEJICHHUSI U3 alreOphl, JIEMEHTHI
JIOTUKH Y Hayvaja ONHUCaTeILHOM CTaTUCTHKH.

VYueOHbIN TIaH Ha U3yYeHUE MaTeMaTHKU B 5—6 Kilaccax OTBOJUT HE MeHee 5
y4eOHBIX 4acCOB B HEJIENIO B T€UEHHE KaXJI0ro roja ooyueHusi, Bcero He meHee 340
y4eOHBIX 4acoB.

Coaep:xxanue yue0HOro Kypca (1mo rogam o0y4eHus)

S KUIACC

Hamypanshule uucna u Hyvp

HarypanbHoe umcno. Psa nHatypanbHbix uyucen. Yucmo 0. M3o6paxeHue
HaTypaJbHBIX YUCEN TOYKAMH HA KOOPJIANHATHOM (YMCIOBOM) MPSIMOIA.

[lo3unmonHass cucrema cuucieHus. Pumckaa Hymepayus Kak npumep
Heno3uyUonHoU cucmemvl cuucienus’. JIeCATHYHAsA CHCTEMA CUMCIIEHUS.

CpaBHEHHE HATypaJbHBIX YHUCEJ, CPABHEHUE HATYyPAJIBHBIX YHUCEN C HYJIEM.
Crioco6s1 cpaBHeHus. OKpyTrieHUE HATYPATbHBIX YHCETT.

CnoxeHue HaTypaJbHBIX YHUCEN; CBOMCTBO HYJIS MPHU CIOKEHUU. Brruntanue
KaK JeHCTBUE, OOpaTHOE CIIOKEHUI0. YMHOXKEHHE HATypaslbHbIX 4YMCEN; CBOMCTBA
HYyJISE U €IMHUIIBI TIPU YMHOXeHUU. Jlenenne kak aeicTBrue, 00paTHOE YMHOXEHHUIO.
KommonenTel  peuicTBui, CBA3b  MexAy HuMH. [IpoBepka  pesynbrara
apudmernyeckoro neiicteus. IlepemecTuTenbHOe U COYETATENbHOE CBOMCTBA
(3aKOHBI) CIIOKEHUS U YMHOXEHHS, pacnpedeiumenpHoe C80UCMB0 (3AKOH)
VMHOMNCEHUSL.

Hcnonb3zoBanue OykB 11 0003HAUEHUS HEM3BECTHOIO KOMIIOHEHTA U 3aIlUCU
CBOMCTB apu(PMETUUECKUX JCHUCTBUM.

Jenumenu u kKpamuvie uucia, pas3jIoKEHUE HA MHOXUTENH. IIpocTeie u
cocTaBHble uucna. [lpusnaxu oenumocmu na 2, 5, 10, 3, 9. Jlenenue ¢ OCTaTKOM.

CreneHsb ¢ HaTypaJIbHBIM MTOKA3aTENIEM. 3aMKUCh YUCIIA B BUJIE CYMMBIPa3psTHbIX
ClaracMbix.

UucnoBoe BbIpakeHue. DBpluucieHWe 3HAYEHUM YHCIOBBIX BBIPAXKEHUU;
MOPSAIOK  BBINOJHEHHS  JAeucTBUM.  Mcmosib3oBaHMe  NpU BBIYMCIICHUSX
NEPEMECTUTENBHOIO U COYETATEIbHOIO CBOMCTB (3aKOHOB) CIIOKEHUSI U YMHOXKEHUS,
PACnpeoenumenbHo20 CEOUCMBA YMHONCEHUS.

Apoou

[IpencraBienne o JApoOM Kak CHoco0€ 3amMCH  4YacTh  BEJIUYUHBL
OO0bikHOBeHHBIE poOu. [IpaBuiibHbIE W HeNpaBUiIbHBIE ApoOou. CMelanHas J1poOb;

! 3nech u nanee KypcHBOM 0603HAYEHBI TEMBI, H3yIE€HUE KOTOPHIX IPOBOIMTCS B 03HAKOMHTEILHOM IUIaHe. Ileqaror
CaMOCTOSATENIFHO OTIpeNieNIIeT 00beM H3yIaeMoro MaTepHraia.
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Ipe/icTaBlIeHHe CMEUIaHHOM IpoOu B BHJI€ HEMIPABUIILHOM 1pOOU U BBIJIEICHHE 110
YacTH YHUCJa U3 HeMmpaBuiIbHOU Apoou. N3o0paxkenue qpodeit ToukaMu Ha YUCIOBOU
npsimoii. OcHOBHOE cBoMCTBO npobu. Cokpawernue opobeii. Ilpusedenue opobu x
Hosomy 3Hamenamenio. CpaBHEHUE TpOOEH.

CrnoxxeHue W BbIYUTAHHUE IpoOed. YMHOXXEHUE U JeJeHHe ApoOeii; B3auMHO-
oOpatHble 1pobu. Haxoowcoenue wacmu yenoeo u yeno2o no e2o 4acmu.

Hecaruunas 3anuch apoOeit. IlpencraBieHue IecITUYHOM JpoOU B BHUJIE
00bIKHOBEHHOM. M300pakeHre MecITUYHBIX ApOoOel TOUKaMH Ha YHUCIIOBOM IMPSMOM.
CpaBHeHHE IECATUYHBIX APOOEil.

Apudmernueckue ACUCTBUS C  JACCATUUHBIMU  JpoOsiMu.  Okpyenenue
oecimuynbix Opooell.

PemieHue TeKCTOBBIX 33124

Pemrenrie TeKCTOBBIX 3a/1a4 apuMETHIECCKIM CITOCO0OM. Peutenue 1oeuueckux
3a0ay. Pewenue 3a0au nepebopom ecex 603ModxCHbIX apuarnmos. VIcnonb30BaHue Ipu
pEelIeHUH 3374 TaOIHI] U CXEM.

Pemenne 3amau, colep)kalmux 3aBUCUMOCTH, CBSI3bIBAIOIIME BEITUYUHBI:
CKOPOCTb, BPEMSI, PACCTOSIHHE; 1I€HA, KOJIMYECTBO, CTOMMOCTb. EJIMHULIBI U3MEPEHUS:
Macchl, 00bEMa, LIEHbI; PACCTOSIHUSI, BPEMEHHU, CKOPOCTU. CBSI3b MEXIY €AUHUIIAMU
U3MEPEHUS KaXX10M BEJTUYHHBI.

Penienne 0CHOBHBIX 3a/1a4 Ha JPOOH.

[IpencraBieHue JaHHBIX B BUJIE€ TAOJIUII, CTOJIOYATHIX IUAarpamMM.

Harasignas reomerpust

Harnsinasie npencraBnenns o purypax Ha IIIOCKOCTH: TOYKA, IPsiMasi, OTPE30K,
Jyd, YroJi, JIoMaHas, MHOTOYTOJIbHUK, OKPYXHOCTb, KpyT. Yroia. [IpsmMoi, ocTpbIi,
TYIION Y Pa3BEPHYTHIC YTJIbI.

JlnvHa oTpe3ka, METpUYECKUE €AMHUIIBI JUIMHBL. J[JInHa JTOMaHOM, epUMETp
MHOTrOYyrojibHuKa. M3MepeHue u mocTpoeHHEe YIJIOB C MOMOIIBIO TPAaHCIIOPTHUPA.

Harnsnnele mnpenctaBieHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK;
MPSIMOYTOJIbHUK, KBAJIpaT; TPEYTOJIBHUK, O pageHcmee huzyp.

N3o0paxkenne ¢uryp, B TOM 4YHCIEe Ha Kierdatou Oymare. [locmpoenue
KOHGQueypayuti u3 yacmeti npsAMOU, OKPYHCHOCMU HA HENUHOBAHHOU U KIemuamotl
bymaee. VIcmonb30BaHME CBOWCTB CTOPOH U YTJIOB MPSMOYTOIBHUKA, KBaApaTa.

[Tnomans NPSIMOYrodbHUKA ¥  MHOTOYTOJIBHUKOB, COCTaBJICHHBIX W3
MPSIMOYTOJIbHUKOB, B TOM 4ucie (Guryp, m300pak€HHBIX Ha KJeT4atod Oymare.
EnuHuIer n3mepenust mioniaiu.

Haensonvle npedcmasnenus o npocmpancmeenuvix ueypax. npsamoy20abHblll
napannenenuneo, Kyo, MHO202panHuku. M3oopasicenue npocmeuuux MHO202PAHHUKOS.
Pazseépmrku xyba u napannenenuneoa. Cozoanue mooenell MHO20CPAHHUKOS (U3
bymaezu, nposoIoKU, NAACMUIUHA U OP.).

O6vém npsamoyeoibHo20 napaieienuneda, kKyoa. Eounuyv usmepernus 06véma.

6 KJIACC

Hamypanvnvie uucna

14



Apugpmemuueckue oeiicmeusn ¢ MHO203HAYHLIMU HAMYPATLHBIMU YUCTAMU.
Yucnoewvie evipasricenus, nOpAOOK O0elicmeuill, UCHOIb306AHUE CKOOOK.
Hcnonvzoeanuenpu @vluuci1eHUAX NepemMecmumeslbH020 U COY4emamenbHo20
C6OIICING CNIOMCEHUA U YMHOMNCEHUA, pPAChPeOeUmenbHo20 Ce0licmea
YmHOodceHus. OKpyzinenue HamypaabHbIX Yucel.

JlenuTenu U KpaTHbIC YUCIA; HAUOOMLUWUL 0OWUll Oelumenb U HaumMeHbuiee
obwee kpamuoe. [enumocms cymmul u npoussedeHus. Jlenenrue ¢ OCTaTKoOM.

Jlpoou

OObIKHOBEHHAs1 ApOOb, OCHOBHOE CBOMCTBO JApOOH, COKpalleHHe apooOei.
CpaBHeHue U ynopsijourMBaHue apoOei. Pemienue 3amay Ha HaXOXKJIE€HUE YacTH OT
LEeJIoro M Uejaoro mo ero 4vactu. J[poOHoe uwMcno Kak pe3ynbTar JeieHHUs.
[IpeacraBnenne necATUYHOW ApoOM B BUAEC OOBIKHOBEHHOW OPOOM M BO3MOXKHOCTh
npecTaBiIeHus] OOBIKHOBEHHOM ApoOu B BUIE AecITUYHOW. JlecsiTuuHbie OpoOH U
MeTpuyecKkas cucreMa Mep. ApudmMeTndeckue ACUCTBHUS M YKCIOBBIE BBIPAXKEHUS C
OOBIKHOBEHHBIMH U JIECSITHYHBIMU APOOSIMHU.

OtHomienue. JlenmeHne B JaHHOM OTHOIICHWH. Macwmab, TPOTOPITHUS.
IIprmenenne nponopuni py PeLICHUH 3a1a4.

[lonatue npoueHTa. Beruncienue mporeHTa OT BEIWYMHBI U BEJIMYUHBI 110 €€
NpOLEHTY. BripakeHrne MpOLIEHTOB JeCATUYHBIMHU JpoOsmu. Pemienue 3amad Ha
IPOLIEHTHI. BeIpakeHNE OTHOLLICHUS BEJIMYUH B IPOLIEHTAX.

Ilonostcumenvuvie u ompuyamesnbHble YUCIA

[TonoxutensHble W OTpuuaTenbHble yuciaa. llensle umcia. Moodyaw uwucaa,
eeomempuieckas uHmepnpemayusi Mooyaa uucia. VI3oOpaxkeHue yucen Ha
KOOPAMHATHOM NPAMOU. Hucnogvie npomedcymku.

CpaBHenue umncen. ApupMeTHUeCKHe [EUCTBUS C TOJOKUTEIbHBIMU U
OTpHULIATEIHLHBIMU YUCIIAMHU.

[IpsiMoyroJibHasi cucTeMa KOOPJAMHAT Ha IJIOCKOCTH. KoopauHaThl TOYKM Ha
IJIOCKOCTH, abciycca u opauHarta. [loctpoenue Touek u GuUryp Ha KOOpAMHATHOMN
IJIOCKOCTH.

bykeennuvie ¢vipasicenusn

[Tpumenenue OyKB AJis 3aMMCU MAaTEMAaTUUYECKUX BBIPAKEHUN U MIPEIJIOKECHHM.
CgoiicTBa apudMETHUECKUX JICUCTBUU. bDYKGeHHble BbIPAdICEHUsT U YUCTLOBbIE
noocmaHoeku. ByKBEHHbIE PaBEHCTBA, HAXOXKJIEHUE HEU3BECTHOIO KOMIIOHEHTA.
®opMmyibl; HopMyIbl IEpUMETpPa U TUIOUIAAM MPSMOYTOJIbHUKA, KBaApaTa, 00beéma
napannenenuneoa u Kyoa.

Pewienue mexcmogwix 3a0au

Pemenue TeKCTOBBIX 3a/1ay apuMETUYECKUM CIIOCO0OM. Peuienue no2uieckux
3a0ay. Pewenue 3a0au nepebopom 6cex 603MONCHbIX BAPUAHNOS.

Pemenne 3amau, copepkamux 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIMYHHBIL:
CKOpOCTbB, BPEMS, PACCTOSIHUE; LIEHA, KOJIMYECTBO, CTOMMOCTb; IIPOU3BOAUTEIBHOCTD,
Bpems, 00bEM paboThl. EnuHUIBI M3MepeHus: Macchl, CTOMMOCTH; PAaCCTOSHHUS,
BpEMEHH, CKOPOCTU. CBA3b MEXKY €AMHULIAMU U3MEPEHHSI KaX10W BETNIUHBI.

Pewrenne 3aaa4, cBsI3aHHBIX C OTHOLIEHUEM, TPONOPILUMOHAIIBHOCTBIO BEIHYHH,
NPOLIEHTaMU; pEIIEHUE OCHOBHBIX 3a/]a4 Ha JPOOU U MPOIEHTHI.
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Oyenxa u npukuoKa, OKpyaieHue pe3yibmamad.

CocmasneHue 6YK8eHHbIX 8bIPANCEHUL NO YCII0BUIO 3A0AUU.

[IpencraBnenne NaHHBIX C TMOMOIIBIO Tabmuilr u guarpamm. CtomOuarbie
JArarpamMMbl: YTEHHE U TIOCTpoeHue. UTeHrne KPYToBBIX TUarpaMMm.

Haznaonas zeomempu

Harnsimasie npencraBnenus o purypax Ha IIIOCKOCTH: TOYKA, IPsiMasi, OTPE30K,
Jyd, yroJi, JoMaHasi, MHOTOYTOJIbHUK, YETHIPEXYTOIBHUK, TPEYTOJIBHUK, OKPY>KHOCTD,
KPYT.

B3zaumnoe pacnonodiceHue 08yX npamvlx Ha NIOCKOCMU, NAPATLIETbHbLE NPAMbIE,
nepneHouKyisapHole npsamvie. VI3MepeHue pacCTOSHUN: MEXIy ABYMsI TOYKAMH, OT
TOYKH JI0 MPSMOIA; JUTMHA MapIIpyTa Ha KBAJAPaTHOU CETKe.

H3mepeHne W TIOCTPOCHHE YIJIOB C TIOMOIIBI0 TpPaHCHOPTHpA. Bumsl
TPEYrOJbHUKOB: OCTPOYTOJIBHBIH, PSIMOYTOJIbHBIH, TYTOYTOJIbHBIH;
pPaBHOOEIPEHHBIH, PaBHOCTOPOHHHUM. YeTbIpEXYrOJIbHUK, IPUMEPBI
YEeTBIPEXYTONLHUKOB. [IpSAMOYTroNpbHUK, KBaJpaT: MCIOJb30BAaHUE CBOWCTB CTOPOH,
YIJI0B, AMaroHanei. M3zobpaosicenue ceomempuieckux pueyp Ha HeIUHOBAHHOU OyMaze
C UCNONb308AHUEM YUPKYIA, TUHEUKU, Y20abHuKa, mpancnopmupa. IlocTpoeHus Ha
KJIeT4aTou Oymare.

[TepumeTp MuOTOYyTONBHUKA. [lOHSITHE TIIOMAAN PUTYPBI; € TMHUIIBI H3MEPEHUS
miomaau. [Tpubmmkénnoe namMepenue mwionanau Guryp, B TOM 4UCie Ha KBaAPAaTHON
ceTke. [Ipubausicénnoe usmepenue ONUHbL OKPYHCHOCIU, NIOWAOU Kpyead.

Cummempus: yeHmpaivhas, ocesas u 3epkanvHas cummempuu. Ilocmpoenue
CUMMEMPUYHBIX pueyp.

Haensaonvie npedcmasnenus o npocmpancmeennvix ueypax.: napaiienenuneo,
KyO, npusma, nupamudd, KOHYC, YUIUHOp, wap u cepa. Hzobpadsxicerue
npocmpancmeenuvix @ueyp. llpumepsvl pazeépmox MHO20ZPAHHUKO8, YUIUHOPA U
konyca. CozdaHue mooeinell NpoCmMpancmeeHHviX ueyp (u3z oymacu, nposoJoKu,
nAACMUIUHA U Op.).

Ionsamue o06véma, edunuysvl uzmeperus o06véma. OOBLEM NPAMOY20IbHO2O
napannenenuneda, Kyoa.
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I[TPUMEPHA PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA «AJII'EBPA». 7—
9 KJITACCBI

Henn n3yyeHusi yaeOHOro Kypca

AnreOpa sBIsS€TCS OMHHUM W3 ONOPHBIX KYPCOB OCHOBHOM IIKOJIBI: OHA
oOecrieunBaeT M3y4eHHWE IPYTUX AMCIUIUINH, KaK €CTECTBEHHOHAYYHOTO, TaK |
T'YMaHUTApHOTO LIUKJIOB, €€ OCBOCHUE HEOOXOIMMO IS POJOIDKEHUSI 00pa30BaHUs U
B TIOBCEIHEBHOH >KM3HH. Pa3zBuTHe y 0Oy4arommxcsi Hay4HBIX IPEICTABICHUH O
POUCXOKICHUU
M CYNIHOCTH anreOpamdyecKux aOCTpaKluii, Croco0e OTPaKCHUS MaTeMaTHYECKON
HAYKOW SIBJICHWH M TIPOIIECCOB B TPHUPOAE U OOIIECTBE, POJIM MATEeMaTHYECKOTO
MO/JISIIUPOBAHUSI B HAYYHOM TIO3HAHUU W B MPAKTUKE CIIOCOOCTBYET (HOPMUPOBAHUIO
HAYYHOTO MHPOBO33PEHHSI U KA4YeCTB MBIILIICHHUS, HEOOXOMUMBIX IS aanTalud B
coBpeMeHHOM IH(poBoM obOmecTBe. M3ydyeHue anreOpbl €CTECTBEHHBIM 00pa3oM
oOecrieunBaeT  pa3BUTHE  yMEHUs  HaONIONaTh,  CpaBHUBATh,  HAXOIUTh
3aKOHOMEPHOCTH, Tpedyer KPUTHYHOCTH MBITIICHHS, CHIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICWCTBUS W BBHIBOABI, (HOPMYIUPOBATH
yrBepxaeHus. OcBoeHue Kypca anreOpsl 00ecreYrBaeT pPa3BHTHE JIOTHUECKOTO
MBIIIJICHUST OOYYalOMIMXCs: OHU HCIONB3YIOT JCIyKTUBHBIE W HWHIYKTUBHBIC
paccyxaeHus, 0000IIeHHEe M KOHKPETH3alHIo, a0CTparMpoBaHHE W aHAJIOTHIO.
OOyuenne anreOpe mpeanoiaraeT 3HAYUTEIBHBIH OO0BEM CAMOCTOSTEIHLHON
AEATENHOCTH  OOyYaroIuxcsi, IO3TOMY CaMOCTOSITEIbHOE pEIICHHE  3a/1ad
€CTECTBEHHBIM 00pa3oM SIBISETCS pealu3aleld JesTeIbHOCTHOTO IPHHIIHIA
oOyJeHwusI.

B crpykType mporpamMmbl y4eOHOTO Kypca «Anredpa» OCHOBHOW IIKOJIBI
OCHOBHOE MECTO 3aHUMAIOT COJIEPXKATEIbHO-METOANYECKUe JHHUU: «Yucna u
BBIUUCIICHUS; « AITeOpandecKue BBIPAKEHIS»; «YpPaBHEHHS U HEPABCHCTBAY,
«DyHkIMm». Kaxaas U3 3TuX coaepKaTeibHO-METOIUUECKUX JIMHUHA Pa3BUBACTCS Ha
MPOTSHKCHUHM TPEX JIET M3YYEHHs Kypca, €CTECTBEHHBIM 00pa3oM MeperuieTasch U
B3aUMOJICHCTBYS C IPYTUMH €T0 JIMHUSAMH. B Xoz1e m3ydeHus Kypca o0ydaroniuMcs
MPUXOIUTCS JIOTUMECKH PpaCcCyKAaTh, HCIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
sS3bIK. B CBsI3M ¢ 3TUM 1e1eco00pa3Ho BKIIOYUTH B MPOTPAMMY HEKOTOPBIE OCHOBBI
JIOTHIKH, TIPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3/Iebl MAaTEMAaTHIECKOTO 00pa30BaHus U
CIOCOOCTBYIOLIME  OBJAJCHUI0O  OOYYalOIIMUMHUCA  OCHOB  YHHUBEPCAJIHHOTO
MaTEeMaTU4ECKOTO s13bIKa. TakuM 00pa3oM, MOKHO YTBEPKIATh, UTO COJEPKATESITHLHON
U CTPYKTYpHOH OCOOEHHOCTBIO Kypca «AureOpa» SIBISIETCS €ro MHTETPUPOBAHHBIN
Xapakrep.

Conmepxkanvie JuHUU «Yuclia ¥ BBIYUCICHUS» CIY)KUT OCHOBOWM ISt
JAabHEHINETO W3YyYEHUSI MAaTEMAaTHKH, CIIOCOOCTBYET DPAa3BUTHIO y OOYYAIOIIMXCS
JOTMYECKOTO MBIIIICHUS, (POPMUPOBAHUIO YMEHUS MOJb30BAThCS aNTOPUTMaMH, a
TaKKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIAMMBIX JIJIsi TIOBCETHEBHOM
KM3HU. Pa3BUTHE TIOHATHS O YUCIIE B OCHOBHOM IIKOJIE CBS3aHO C PAMOHAIBHBIME H
MPPAOHAIBHBIME YUCIIaMH, (OPMUPOBAHUEM TPEACTABICHHN O JIEHCTBUTEIBHOM
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yyciie. 3aBepIlieHre OCBOSCHUS YHCIOBOM JIMHUM OTHECEHO K CTapuIeMy 3BE€HY OOIIEro
oOpa3oBaHUs.

Copeprkanue IByX alreOpandecKuX JIMHUNA — « AreOpandecKue BIpaKeHUs» U
«YpaBHEHHS W HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO y OOyYarONIUXCS
MaTeMaTUYeCKOro ammapara, HEeOOXOAMMOTO IS PeIIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX TIPEAMETOB M TMPAKTHUKO-OPUEHTUPOBAHHBIX 3a7ad. B OCHOBHOW MIKOJE
y4eOHBI MaTepuana TPYIIUPYETCs] BOKPYT pPAMOHAIBHBIX BBIpKEHUN. AlreOpa
JEMOHCTPUPYET 3HaUECHUE MaTeMaTUKU KaK S3bIKa JJI1 MOCTPOCHUS] MaTeMaTUYECKUX
MoJIeNiel, OMUCaHusl MPOILIECCOB U SIBIIEHUU peajbHOro Mupa. B 3amaun oOydeHwus
anredpe BXOIAT TaKXke JajbHEHIlee pa3BUTHE AITOPUTMUYECKOTO MBIIIICHUS,
HEO0OXOIUMOI0, B YaCTHOCTH, NIl OCBOEHHUS Kypca MH(POPMATUKH, U OBJIAJCHHE
HaBbIKaMHU JIEYKTUBHBIX paccykaeHuil. [IpeoOpazoBanne CUMBOJIBHBIX (POPM BHOCUT
CBOM crneuupuueckuid BKJIAJ B pa3BUTHE BOOOpaXeHUs, CIOCOOHOCTEH K
MaTEMaTUYECKOMY TBOPUECTRY.

Conepxanve (QyHKIHMOHATBLHO-TpAQUUECKON JIMHUKM HAICIICHO Ha MOJyYeHUE
IIKOJIbHUKAMH 3HAaHWA O (DYHKIMSIX KaK BOKHEWIIEH MAaTEeMaTHYECKOW MOICIH IS
OMHCAHUS W HWCCIEAOBAHMS Pa3HO-OOPA3HBIX IMPOIECCOB U SIBICHUH B MPUPOJE U
oOmecTBe. M3ydeHue 3Toro marepuayia CocOOCTBYET Pa3BUTHUIO Yy OOYyYarOlIUXCS
YMEHUS KCIOJIb30BaTh Pa3IUYHbIE BbIPA3UTEIbHBIE CPEJCTBA SI3bIKA MAaTEMAaTUKH —
CJIIOBECHBIC, CHUMBOJHMYECKHE, Tpaduueckue, BHOCHUT BKIan B (GopMupoBaHue
MIPEACTABJICHUIA O POJIM MATEMATHKHU B PA3BUTUU IUBWIN3AIUU U KYJIbTYPHI.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax wu3ydaercs Y4YeOHBIH Kypce
«Anrebpa», KOTOPBIA BKIIOYACT CICAYIOIIME OCHOBHBIC pa3eibl COJCPKAHUS:
«Uucma W BBIYUCICHUN», «ANreOpandeckue BBIPAKCHUA», «YPaBHEHHS U
HEPaBEHCTBa», « DYHKIIHW.

VY4eOHbI TUIaH Ha W3y4eHHe anreOpel B 7-9 Kiaccax OTBOJAWT HE MeHee 3
y4eOHBIX YacOB B HEJENIO B TEUCHHE KaXKIOro Troga oOydeHHs, BCETO 3a TPH Toja
o0yueHust — He MeHee 306 yueOHBIX YacoB.

Conep:xanue yue0HOro Kypca (1mo rogam o0y4ueHust)

7 KIIACC

Yucna u eviuucienus

PanuoHajJbHbBIE UHC/Ia

Jlpobu OOBIKHOBEHHBIE M JIECATUYHBIC, MEPEeX0J] OT OAHOM (OPMBI 3aMUCH
npobeit k gpyroit. [loHAaTHe panMOHAIBHOTO 4YHWCTA, 3aluCh, CpaBHEHUE,
yOOPSIOYMBAHUE  PALMOHAIBHBIX  Yucel.  ApudmeTHuueckue  JACUCTBUS €
panuoHaNbHBIMU 4YKcliaMu. PelieHue 3anad W3 peasibHOM MpPAaKTHKW HA 4acTH, Ha
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poOu.

CreneHb ¢ HaTypaJibHBIM TIOKa3aTelieM: OIpelesieHrue, MNpeoOpa3oBaHue
BBIPAKEHUI HAa OCHOBE OMPE/IEICHNUS, 3aITUCh OOJBIINX YHCEN.

[IpoiieHTsl, 3aMKCh NPOLEHTOB B BUAE APOOH U ApOOHU B BUJE MPOLEHTOB. Tpu
OCHOBHBI€ 33/1a4 Ha MPOLEHTHI, PEIICHUE 3a/1a4 U3 PEATIbHOU MTPAKTUKH.

[IpyumeHeHne TOPU3HAKOB  JIETUMOCTH, Pa3JIOKEHHE HAa  MHOXKHUTEIHU
HaATypaJbHBIX YHUCEIL.

Peanbuble  3aBHcHMMOCTH, B TOM  4Hcie I@psiMags W oOpaTHas
MPOMOPIIMOHAIBHOCTH.

Anzedpauyeckue evlparxcenus

[lepeMeHHbIE, YNCTOBOE 3HAYEHHE BBIPAKEHHUS C MEepeMeHHOU. JlomycTumbie
3HaueHus nepeMeHHbIX. [IpeacTaBieHne 3aBUCUMOCTH MEXKIY BEJIUYMHAMU B BHJIE
dhopmyibl. Beraucienus o ¢popmysiam.

[IpeoOpa3zoBaHre OYKBEHHBIX BBIPAXKEHUH, TOXKACCTBEHHO PaBHbIE BHIPAKEHUS,
npaBuiia MpeoOpa3oBaHUS CyMM M IPOU3BENECHUM, MpaBWiIa PACKPHITUS CKOOOK U
MIPUBEJAEHUS OI00HBIX CJIAraeMbIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM IMOKA3aTEIEM.

Opnowiensl 1 MHOrowieHbl. CTenenb MHorowieHa. ClioxeHue, BbIUMTaHUE,
YMHOKEHHE MHOTOWIEHOB. POpMyIIbl COKPAIEHHOTO YMHOKEHHUA: KBAIpaT CyMMBbI U
KBaJpar pasHocTH. DopMysa pa3HOCTH KBaJpaToB. Pazno)keHre MHOTIOYIEHOB Ha
MHOKHUTEIIH.

Ypaenenusa

VYpaBHeHUe, KOpEHb YpaBHEHHMs, NpaBWia NpeoOpa3oBaHUs YpPaBHEHMS,
PaBHOCUJIBHOCTb YPaBHEHUH.

JIuHeliHOE ypaBHEHHME C OJHOM IIEPEMEHHOM, YHCIIO KOpPHEW JIMHEMHOTO
YpaBHEHUS, PEIICHUE JTUHENHBIX ypaBHEeHUN. COoCTaBIEeHUE YPABHEHHI MO YCIOBHIO
3aayu. Penienre TeKCTOBBIX 3a/1a4 C IOMOILBIO YPABHEHUIA.

Jlunetinoe ypaenenue ¢ 06yms nepemennvimu u e2o 2pagur’. Cucrema IByX
JVHEWHBIX YPaBHEHHW C JBYMs IIEpEMEHHBIMU. PemieHue cucrteM ypaBHEHHMU
crocoboM mojicTaHOBKU. [IpuMepsl pelieHus TEKCTOBBIX 3a7a4 C MOMOIIBIO CUCTEM
YpPaBHEHUM.

Koopounamot u cpaguxu. @ynkyuu

Koopaunara Touku Ha npsMou. YucimoBble npoMeKyTKU. PaccTosiHue mexny
JIBYMSI TOUKaMU KOOPAUHATHOU MPSMOH.

[TpsimoyronbHas cuctema koopauHat, ocu Ox u Oy. AGcuucca v OpIMHaTa TOYKH
Ha KOOpJauHATHOM miockocTu. [Ipumeps! rpadukos, 3agaHHbIx popmyiamu. Yrenue
rpauKOB peabHbIX 3aBUCUMOCTEH.

[Tonsitue Gpyukiuu. I'padux Gynkimu. CroiictBa GpyHkimit. Jlnneitnas GyHkius,
e€ rpaduxk. ['paduk bynkiuu y =kx + b. I paguuecroe pewienue nunetinvix ypasuenuii
U cucmem JUHEUHbIX YPABHEHUL.

2 31ech M aee KypcuBOM 0003HAYEHBI TEMBI, H3YdEHHE KOTOPBIX MPOBOJUTCS B O3HAKOMHUTEILHOM Iutane. [lexaror
CaMOCTOSATENIFHO OTIPeNeNIeT 00beM H3yIaeMOoro MaTepHraia.

19



8 KUIIACC

Yucna u eviuucnenusn

KBagpatHbeiii kopeHb u3 uucna. [lowamue 00 uppayuoHaibHOM Yucie.
Hecamuunvie npubnudxicenus uppayuonanvhuix yucen. CBoHMCTBa apupMETHUECKHX
KBaJIpaTHBIX KOPHEW M UX MPUMEHEHHUE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHHUN U
BBIYUCIICHUSIM. /[elicmeumenbhble Yucia.

CremneHb ¢ HeIbIM MTOKa3aTeNneM 1 €€ cBoiicTBa. CTaHapTHas 3alKCh YUCIa.

Anzedpauyeckue 8viparxcenus

KBagpaTHbIil TpEXUIIEH; pa3aoKeHUE KBAAPATHOTO TPEXUIEHA HA MHOMXKHUTEIH.

Anrebpanueckas apo6b. OCHOBHOE CBOWMCTBO aire0pandeckoil Ipodwu.
CnoxxeHue, BbIYMTAHUE, YMHOXEHHUE, JEJIeHHE alreOpanyeckux  ApooOeil.
PanonanbHbie BhIpaXEHUs U UX IPE0Opa3OBaHUE.

Ypasnenusn u nepasencmea

KBanpaTtHoe ypaBHeHue, popmyna KOpHEH KBaJpaTHOTO ypaBHEHUA. Teopema
Buema. Pemenne ypaBHeHHM, CBOAAIINXCA K TMHEWHBIM M KBaApaTHbIM. [IpocTeimme
APOOHO-pallMOHANIEHBIE YPAaBHEHUSI.

I'paghuueckas unmepnpemayus ypasHenuii ¢ 08yMs NEPeMeHHbIMU U CUCTNEM
JIUHEUHbIX  YPABHeHUll ¢ O08yMs nepemeHuvimu. lIpUMepbl pelieHuss CHUCTEM
HEJIMHEWHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemmenne TeKCTOBBIX 3a7a4 anredpandeckum CrocoOoM.

YHucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO € OJTHOM MEPEMEHHOM.
PaBHOCWIIBHOCT, HEpaBeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJHON MTEPEMEHHOM.

Dynkyuu

[Tonsitue Pyukuu. O61acTh ONpeaEICHUS U MHOXKECTBO 3HAYEHUN (PYyHKIUU.
CriocoObI 3a1aHUsS (PYHKITHIA.

I'paduk Pynkuuu. Urenue cBoiictB pyHKuuu no e€ rpaduky. [Ipumeps
rpadukoB QyHKUIUH, OTPAKAIOIIUX PeaIbHBIE TPOLIECCHI.

@DyHKIMY, OMNKCHIBAIOIIME TPSIMYI0 UM OOpaTHYI MpPONOPIHOHAIBHbIE
3aBHCUMOCTH, MX rpaduku. OyHKIMn y = x2,y = x>,y = VX Y :i:. I'paghuueckoe

peutenue ypasHe Uil U Cucmem ypagHeHul.

9 KJIACC

Yucna u eviuucieHus

JleCTBUTEIbHbIE YHUCJIA

PanmonansHbIe YWCHA, UPpAYUOHANbHBIE YUCAA, KOHEUHble U OeCKOHeuHble
oecsimuuHvle Opodbu. Muoocecmeo OelcmeumenbHbiX Yuces, 0eucmseumenbhble Yucia
Kak OeckoHeunvle decamuynvie Opoobu. Bzaumno 00HO3HAYHOE COOMBEMCMBUE MEHCOY
MHOACECMBOM OCUCMBUMETbHBIX YUCET U KOOPOUHAMHOU NPIMOLL.

Cpasnenue  OelicmeumenvbHblX — uucen, apugpmemuyeckue Oeucmeus ¢
OelcmeumenbHblMu YUCIAMU.

N3mepenusi, npudInKeHNs, OIEeHKU
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Pa3meppl OOBEKTOB OKpY’KAIOLIErO0 MHpA, JJIMTEIBHOCTh IPOLIECCOB B
OKPYXKAIOIEM MHUpE.

[Tpubnmxk€HHOE 3HAUYEHUE BEIMYMHBI, TOYHOCTh MpHOIKeHus. OKpyrieHue
yucen. [Ipuknaka u oneHka pe3ysbTaTOB BBIYUCICHUM.

Ypasnenusa u nepasencmea

YpaBHeHUs ¢ OAHOU MePEeMEeHHOM

JIuneliHoe ypaBHEeHUE. Pellienrne ypaBHEHN M, CBOASAIIMNXCA K JIUHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHHM, CBOISAIIMXCSA K KBaJPATHBIM.
bukBanpatHoe ypaBHeHUE. [Ipumepwvl peuieHus ypasHeHUuu mpemveu U Yemeepmou
cmeneHeu pasnodceHuem Ha MHOICUMEIU.

Pemenne npoOHO-palOHATIBHBIX YPaBHEHUH.

Pemenne TekCTOBBIX 3a7ja4 aIreOpandeckKuM METOOM.

CucremMbl ypaBHeHU

VYpaBHeHHe ¢ IByMsI NEpeMEHHBIMH U ero rpaduk. Pemenue cucreMm IByX
JIMHEVHBIX YPAaBHEHUM C IBYMs NEpEMEHHBIMU. Penienue cucrteM AByX ypaBHEHHH,
OTHO M3 KOTOPBIX JIMHEWHOe, a JApyroe — BTOpoi cremeHu. ['paduueckas
MHTEPIIPETaLNs CUCTEMBI YPABHEHHUN C IBYMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a/1a4 alreOpandyeckuM CIIOCOOOM.

HepaBencrBa

UYucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHEHHBIX HEPABEHCTB C OJHOM IlepeMeHHOW. Pemenue cucrem
JVHEVHBIX HEPABEHCTB C OAHOM TmepeMeHHOM. KBanparHele HepaBeHCTBa.
['padmyeckass wuHTEpHpeTalusi HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
[IEPEMEHHBIMU.

Dynkyuu

KBanpatnunas ¢yHkuus, e€ rpa¢uk u cBoictsa. [lapabona, KoopauHaThI
BEPIIKHBI Mapadobl, OCb CHMMETPUH MapadOJIbL.

['paduku (byHKITHIA: v = kx, y =hkx + b, y= X,
y = yx%y= k;I/I WX CBOWCTBA.

Yucnoewvie nocinedosamenvHocmu

OmnpepnesieHue H cOCOOBI 3aJaHUA YUCJIOBBIX MOCIEA0BATEIbHOCTEN

[loHATHE 4YHMCIIOBOM MOCIENOBATENBHOCTH. 3aJaHUE IMOCIEA0BATEIbHOCTH
peKkyppeHTHOH opMyoi u GopMysol n-ro WwieHa.

ApudmMeTnyeckas ¥ reoMeTpruyecKasi Nporpeccum

Apudmernueckass U reomeTpuueckas mnporpeccud. PopMynbl n-TO UJIeHa
apu(pMETUYECKON U T€OMETPUUECKOM MPOTPECCUi, CYMMbI IEPBBIX 71 YJICHOB.

Uzobpadicenue unenos apugmemuueckou u 2eomMempuieckol npocpeccull
MOYKAMU HA KOOPOUHAMHOU NIOCKOCMU. JIUHelHbIl U IKCNOHEHYUANbHbIU POCH.
Cnooichvie npoyenmai.
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I[TPUMEPHA PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA «I'EOMETPHUSI».
7-9 KITACCBI

Henn n3yyeHusi yaeOHOro Kypca

O61mue uenu uzydenus yueoHoro kypca «I'eomerpusi» npeactasiensl B [IOOII
O0OO0O. Onm 3akiIOYalTCAd, MNPEXAE BCEro B TOM, UYTO Ha YpPOKax TIE€OMETPHUH
oOydJaronuiicss y4uTCsl TPOBOJAUTH  JIOKA3aTENbHbIE PACCYKJEHUS, CTPOUTH
JOTUYECKNE YMO3AKIIOYEHUS, JOKa3blBaTh HCTUHHBIE YTBEPKICHHUS U CTPOUTH
KOHTPIIPUMEPBI K JIOKHBIM, IIPOBOJHUTH PACCYKICHHUS «OT MPOTHUBHOIO», OTINYAThH
CBOMCTBa OT MPHU3HAKOB, (OpPMYyIHpPOBaThH OOpaTHbIE YyTBEepXkAeHUs. B 00yueHuun
YMEHHUIO pacCy’XkJaTh COCTOUT Ba)XXKHOE€ BOCIUTATEIbHOE 3HAYCHUE U3YUYECHUS
reOMETPUH, IPUCYIIIEE UMEHHO OTE€UECTBEHHON MaTeMaTUYECKOM IIKOJIE.

BTopoii 1enbi0 u3yuyeHHs] TEOMETPUM SIBISETCS HCIOJb30BaHUE €€ Kak
MHCTPYMEHTA MPHU PELICHUH KaK MaTEMaTHYEeCKUX, TaK WU MPAKTUYECKUX 3ajad,
BCTPEUAIOIINXCS B PEATbHOM )KU3HU. ITOMY COOTBETCTBYET BTOPAsi, BHIYUCIUTEIbHAS
JUHUST B WU3YYEHUU TE€OMETPUHU B IIKoJE. [[Is 3TOro yuyuTeno peKOMEHIyeTcCs
nmoaOupaTh 3aJadd MPAKTHYECKOTO XapaKTepa MJIsi pPacCMaTPUBAEMBIX TEM, YYUTh
00y4aronmxcsi CTpPOUTh MaTEMAaTUYECKUE MOJIETN PEalIbHbIX KU3HEHHBIX CUTYaluH,
OPOBOJNTH BBIYMCICHUS W OLEHHMBATh aJ€KBATHOCTH IIOJYYEHHOTO pPE3YJbTaTa.
KpaitHe BaxkHO mNOAYEPKHMBATH CBSI3M TE€OMETPUHM C JIPYTHMHU IIPEAMETAMH,
MOTHBUPOBATh HMCIOJIB30BaTh OINPEICICHUS T€OMETPUUYECKUX (GUTYp U TOHSTHUH,
JEMOHCTPUPOBATH IPUMEHEHUE TIOJTYUYEHHbIX YMEHUH B (PU3UKE U TEXHUKE. DTH CBSI3U
HauOoJiee IpKO BUAHBI B TeMaxX «Bekropb», « TpUroHoMeTpruuecKue COOTHOIICHUS»,
«Meton koopauHaT» 1 «Teopema [Tudaropar.

MecTo y4eOHOro Kypca B yueOHOM IJIaHe

CormacHo ywyeOHOMY TuTaHy B 7-9 Kiaccax wu3ydaercs Y4eOHBIH Kypc
«l'eomeTpus», KOTOPBIA BKIKOYAET CIEAYIOIIHE OCHOBHBIC PA3AEbl COACPKAHUS:
«I"'eomeTpuueckue GUrypsl 1 uX CBOMCTBa», «VI3MepeHre reoMeTpuIeCcKuX BEITUUUH,
a Takxke «JlekapToBbl -KOOpPJAMHATHI HA IUIOCKOCTH», «BeKTopb», «JlBHKeHUA
iockoct» U «IIpeoOpazoBanust mogo0usD».

VYyeOHbll TUIaH TpeaycMaTpUBAET MU3yUYeHHE Te€OMETpUU Ha 0a30BOM YPOBHE,
UCXO/Is U3 HE MeHee 68 yueOHbIX YacOB B y4ueOHOM T'OJTy, BCEr0 3a TPH rojia 00y4eHus
— He meHee 204 yacos.

Copnep:xanue ydyeOHOro Kypca (mo rogam o0y4eHmusi)

7 KIIACC

HauanpHble nonaTus reomerpun. Todka, nmpsMas, OTpe30K, Jdyd. Yroia. Bunsl
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yriaoB. BeprukaneHble M cMexHbBIE yIubl.  buccexkrpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [IapaiensHoCTh U NepHeHANKYIAPHOCTD IPSAMBIX.

Cummempuunvie guzypuvl. Ochosnvie céoticmsa ocesot cummempuu’. [lpumeps
CUMMETPHH B OKPYKAIOIEM MUPE.

OcHogHble NOCMPOoeHUs: ¢ NOMOWBIO YUPKYIA U TUHEUKU.

Tpeyronbauk. Beicota, Menuana, buccekTpuca, ux cBoiictBa. PaBHoOepeHHBIIM
Y PaBHOCTOPOHHUU TPEYroiabHUKA. HEpaBeHCTBO TPEYronbHUKA.

CBolicTBa M NMPU3HAKK PABHOOEAPEHHOIO TpeyroiabHuka. [IpusHaku paBeHcTBa
TPEYTOJIbHUKOB.

CBoliCcTBa U NPU3HAKU MAPAJUIEIBHBIX NpAMBIX. CyMMa yIilOB TPEyroJIbHUKA.
Breninue yriel TpeyroJibHUKA.

[IpssmoyrosibHbIld ~ TpeyronbHUK. CBONCTBO MEOUAHbl MNPSIMOYTOJBHOTO
TPEYrOJIbHUKA, MPOBEAEHHON K runoteHyse. [Ipu3Haku paBeHCTBA MPAMOYTOIbHBIX
TPEYrOJILHUKOB. I IpsIMOYTrOIBbHBIN TpEeyroiabHUK ¢ yriaom B 30°.

HepaBeHcTBa B TEOMETPUN: HEPABEHCINEO MPeY20ibHUKA, HEPABEHCTBO O JJIMHE
JOMaHOH, TeopemMa O OousiblieM yriae U OOJblIe CTOPOHE TPEYroJbHUKA.
[lepneHaUKyISIp U HAKIIOHHAS.

l'eomempuueckoe mecmo mouek. buccekTpuca yria W CEpeIUHHBIN
NEPIEHANKYJIAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.

OKpy>KHOCTb U KpYT, XOpJa U IUAMETP, UX CBOICTBA. B3anMHOE pacnonoxeHue
OKpPYXHOCTH U mpsimoil. KacarenpHas u cekymias K OKPYKHOCTH. OKpPYX HOCTb,
BIIMCaHHAas B yroJy. BnucanHas u onMcaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KUIACC

YeroipéxyronbHuky. [lapamnenorpaMm, ero nmpu3Hakd U CBOWCTBA. YacTHbIE
cllydad mMapajuieJorpaMMoB (MIPSIMOYTOJBHHUK, POMO, KBaapaT), UX MPU3HAKU U
cBoiictBa. Tpamemus, paBHOOOKass Tpameuus, €€ CBOWCTBA U TMPU3HAKH.
IIpsmoyrosibHas Tpaneuus.

Memoo yosoenus meouanul. llenmpanvras cummempusi.

Teopema @aneca u meopema o nponopyuonaibHulx ompeskax. CpelHue JTUHUH
TPEYroJIbHUKA U Tpaneuuu. [{enmp macc mpey2onvHuKa.

Ilooobue mpeyeonvruxos, Koag@uyuenm noooodus. Ilpuznaxu noooous
mpey2onbHuxkos. lIpuMeHenune nogo0us Mpyu peleHuy TPaKTUYECKUX 3a/ay.

CpoiicTBa miomaaed reoMmerpuyeckux ¢uryp. DopmMynbl A  IUIOLIATU
TpPEYroJibHUKA, Napajenorpamma, pomba u Tpanenuu. OTHOILIEHUE IIOMIaaeH
OJ00HBIX (UTYP.

Briuucnenue miom@aneil TpeyroJbHUKOB U MHOTOYTOJBHUKOB Ha KIE€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Teopemsr Iludaropa mnpu pemenun
MPAKTUYECKHX 3a]1ay.

CuHyC, KOCUHYC, TaHI'€HC OCTPOTO yrIJjia MPSMOYTOJIbHOTO TPEYroJIbHUKA.

3 31eck M manee KypcHBOM 0003HAYEHBI TEMBI, H3yYEHHE KOTOPBIX IPOBOJNTCS B 03HAKOMHUTEILHOM IuTane. Ilearor
CaMOCTOSATENIFHO OTIPeNieNIeT 00beM H3yJaeMoro MaTeprania.
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OCHOBHOE TPUTOHOMETPUYECKOE TOKAECTBO. TpUrOHOMETpUUECKHE (PYHKIIMU YTIIOB
B 30°, 45° m 60°.

Brnucannble M IEHTPAJIBHBIE YTIIBI, YTOJ MEXAY KACATEIbHON U XOPAOU. YTJIbI
MEXJy XOpAaMH M CEKyIlMMH. BrnucaHHbIE M ONMCAaHHBIE YETBIPEXYTOJBHUKHU.
B3aumnoe pacnonoxkenue AByx OKpyxkHocted. Kacanme oxpyxHocTedt. OOmiue
KacaTeJIbHbIE K IBYM OKPYKHOCTSIM.

9 KIIACC

Cunyc, kocunyc, TanreHc yrioB oT 0° 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOX/1€CTBO. POPMYJIbI TPUBEAECHUS.

Pewrenne TpeyroapHukoB. TeopeMa KOCHHYCOB U T€OpeMa CUHYCOB. Pemenue
MIPAKTUYECKHX 3a]1a4 C UCII0JIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

IIpeobpazosanue noooodus. [looobue coomeemcmeaennbix 1eMeHMO8.

Teopema o npousgedeHuy OMpe3Ko8 Xopo, meopemvl 0 NPOU3EEOeHUU OMPE3KO8
ceKkywux, meopema o Keaopame KacameibHOlI.

Bektop, gnuHa  (MOIyNb)  BEKTOpa,  COHAIpPABIEHHBIE  BEKTOPHI,
MIPOTHUBOIIOJIOKHO HAIPaBJIEHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpallud HaJa BEKTOpamH. Pa3noxxkeHne BekTOopa MO  JIBYM
HEKOJUIMHEeapHbIM BekTopaMm. Koopaunatsl Bekrtopa. CkansipHOE MPOU3BEIIECHUE
BEKTOPOB, MPUMEHEHUE JIJIs1 HAXOKICHUSI IJIMH U YTJIOB.

JlexapToBbl KOOPAMHATBI HA INIOCKOCTH. YpagHenus npsamou U OKPY>KHOCTH B
KOOpJIMHATaxX, MEPEeceYeHUEe OKPYXKHOCTEH M MNpsAMbIX. MeTox KOOpIMHAT U €ro
pUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. J{TMHA OKpYyXHOCTU. ['pagycHas u paanaHHas
Mepa yIJia, BBIYMCIIEHUE JUIMH IyT OKpYyKHOCcTe!. [Inomans kpyra, cekropa, cerMeHra.

Heuowcenus naockocmu u @HympeHHue cummempuu ueyp (1emenmapovle
npeocmaenenus). llapannenvuoiii nepernoc. Ilosopom.
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ITPUMEPHA PABOYAS ITIPOI'PAMMA YUEBHOI'O KYPCA
«BEPOATHOCTD U CTATUCTHUKA» 7-9 KIIACCBI

Hean u3yyeHusi yaedOHOro Kypca

B coBpeMeHHOM LIU(POBOM MUPE BEPOATHOCTb U CTATUCTUKA IPUOOPETAIOT BCE
OOJIBIIIYIO0 3HAUUMOCTb, KaK C TOUYKU 3PEHUS MPAKTUUYECKUX MPUIOKEHHUM, TaK U UX
ponu B oOpa3zoBaHuu. KaXkplil 4eI0BeK MOCTOSHHO NMPUHUMAET PEIICHUS] Ha OCHOBE
MMEIOILIUXCA Y HETO TaHHBIX. A JIs1 0O0CHOBAHHOTO MPHUHSTHUS PEUICHHS B YCIOBUAX
HeJocTaTKa WM u30bITKa MHGOpMaluu HEOOXOAMMO B TOM YHCIE XOPOIIO
c(hOpMHUPOBAHHOE BEPOATHOCTHOE M CTATUCTHUUECKOE MBbIIIIeHHE. IMEHHO Mo3TOMy
OCTPO BCTaja HEOOXOAUMOCTh C(POPMHUPOBATH Yy OOYHYAIOIIUXCS, B TOM YHCIE
oOyuaromuxcst ¢ 3P, (yHKUIMOHAIBHYIO I'PaMOTHOCTb, BKJIIOYAIOIIYI0 B ceOs B
KayeCTBE HEOTHEMJIEMOM COCTABIIAIOIIEH YMEHHE BOCIPUHUMATh U KPUTHUYECKU
aHaJIM3UPOBaTh MH(POPMALMIO, NPEICTABICHHYIO B Pa3IM4HbIX (opMax, MOHUMATh
BEPOSATHOCTHBIN XapakTep MHOTUX pEajbHBIX IPOLECCOB U 3aBUCUMOCTEH,
POU3BOAUTh IMPOCTEUIINE BEPOSITHOCTHBIE PACYETHI. 3HAKOMCTBO C OCHOBHBIMU
OpUHLKIIAMU cOOpa, aHaJIM3a U MPEACTABICHUS JaHHBIX U3 PA3JIMYHBIX cep KU3HU
o0LIecTBa U TOCYIapcTBa MPUOOIIAET O0yUaAOUXCsl K OOIECTBEHHBIM HHTEPECAM.

B ctpykrype mporpammbl yueOHOro Kypca «BeposiTHOCTP M CTaTUCTHKa»
OCHOBHOM IIKOJIbI BBIJEJIEHBI CIEIYIOIINE COACPKATEIbHO-METOANYECKNE JTMHHUH:
«IIpeacraBneHne NaHHBIX U ONMUCATENbHAS CTATUCTUKAY; «BeposSTHOCTEY; « DNEeMEHTHI
KOMOMHATOPUKNY; «BBeneHue B Teoputo rpadosy.

Conepxanne nmuauu «lIpeacTaBieHne NaHHBIX M OMHUCATENbHAs CTaTUCTHKA»
CIIy>KUT OCHOBOM /7151 (JOPMUPOBAHUS HaBBIKOB Pa0OTHI C UH(POPMALIME: OT UTEHUS U
UHTEpIpeTanuy MHGOpMaLMK, NPEICTaBICHHON B Ta0auIax, Ha AMarpaMMmax |
rpadukax n0 cOopa, MNPEACTABIECHUS M aHajdu3a JaHHBIX C HCIIOJIb30BAHUEM
CTaTUCTUYECKUX XapaKTEPUCTHK CPEOHUX M pacceuBaHus. Pabortas ¢ JaHHBIMH,
oOyuatomuecs ¢ 3IIP yyarcst cunTeiBaTh U MHTEPIPETUPOBATH JaHHBIE, BbIIBUIaTh,
apryMEHTHPOBAaTb U KPUTHUKOBaTh MPOCTEUIINE THUIOTE3bl, PA3MBILUIATh HaJ
(dakTopaMy, BBI3BIBAIOIIMMHU HW3MEHYMBOCTb, M OLEHUBaThb WX BIMSHHUE Ha
paccMaTpuBaeMble BETMUHUHBI U ITPOLIECCHI.

NHTynTHBHOE NpPEACTaBICHUE O CIYyYalWHOW W3MEHYMBOCTH, HUCCIEIOBAaHUE
3aKOHOMEPHOCTEN U TEHACHUMN CTAHOBUTCS MOTUBHPYIOLEH OCHOBOW I U3Y4YEHUS
Teopuu BepoATHOCTeH. bompinoe 3Hauenue ansa odyvarommxcs ¢ 3I1P 3mecy nmeror
PAKTUYECKHUE 3aJaHMsl, B YACTHOCTH OIBITHl C KJIACCHYECKUMHU BEPOSTHOCTHBIMU
MOJIEIISIMH.

[TonsiTue BEPOSATHOCTM BBOAMUTCS Kak Mepa MpaBaonogoOus ciay4dailHOro
coObiTus. [Ipn m3ydyenun kypca oOyuaromuecs: ¢ 3IIP 3HakoMATCSA ¢ MpOCTEHIIMMU
METOJJaMU  BBIUMCIICHHSI BEPOSATHOCTEH B  CIOy4YyalWHBIX JKCIEPUMEHTax C
PaBHOBO3MOXKHBIMU ~ 3JIEMEHTAPHBIMU HMCXOJIaMH, BEPOATHOCTHBIMH 3aKOHAMHU,
MO3BOJIAIOIIMMU CTaBUTh M pelIaTh Oojee CIOoXKHbIe 3anadu. B kypc BXxogsT
HavyaJbHbIE TPEACTABICHUS O CIOy4yallHBIX BEIMYMHAX M WX  YHCIOBBIX
XapaKTepUCTHUKAX.
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Taxxe B paMKax 3TOro Kypca OCymicCTBIIACTCSA 3HAKOMCTBO 06yqa}01111/1xc;1 C
3I1P C MHOKCCTBaMH )41 OCHOBHBIMH orcpanusaMu Hal MHO>KCCTBaMH,
pacCMaTpuBarOTCa HOPUMEPbI  TIPHUMCHCHUS  JUJII PCHICHUA 3a1d4, a TaKikKCe
HUCIIOJIBb30BaHUA B APYTUX MATCMATUICCKUX KypCax U y‘-Ie6HBIX npeamMceTax.

MecTo yueOHOro Kypca B y4eOHOM ILJIaHe

B 7-9 kmaccax uzydaercsi Kypc «BeposSTHOCTH M CTaTUCTHKa», B KOTOPBIN
BxoAsaT pazaenbl: «lIpencraBieHue MaHHBIX M OMHUCATENbHAsT CTAaTUCTUKAY;
«BeposTHOCThY; «DMeMEeHTHl KOMOMHATOPUKIY; «BBeneHue B Teopuio rpadoBy.

Ha u3yueHue maHHOro Kypca OTBOAMUT | y4eOHBIN Yac B HEACNIO B TCUCHUE
KaXkJ10ro roga o0ydeHnus, Bcero 102 yueOHbIX Haca.

Conep:xanue yue0HOro Kypca (mo rogam o0y4ueHust)

7 KUIIACC

[IpencraBnenne MaHHBIX B BHJE TaONWIl, AUArpaMm, rpadukoB. 3amorHEHHE
Ta0JIHII, YTEHUE U TIOCTPOCHHUE TUarpamM (CTOIOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenne rpaduKoB peanbHBIX MporeccoB. M3Bneduenne nHbopManuu U3 guarpaMmm u
Ta0JuII, UCTIOJIb30BAaHUE U UHTEPIIPETALINS TAHHBIX.

OmnwucarenbHasi CTaTUCTUKA: cpenHee apudmernyeckoe, MeAuaHa, pa3zMmax,
HauOoJiblliee W HaWMEHbINee 3HA4YCHHWs Ha0opa YHCIOBBIX MaHHBIX. [Ipumepbl
CIIly4YaliHOM U3MEHYHUBOCTH.

Cnyuaiineiii s9xkcnepumenm (onvlm) u caydaiiHoe codwvimue. Beposmnocmsb u
yacmoma. Ponb Manoseposmuulx u npakmuiecku 00Cmo8epHuIX cOObIMULL 8 NPUPOOe
u 6 oowecmee. Monema u uspanbhas KOCNb 6 MEoPuU 6epoAMHOCmen’”,

I'pagh, eepwuna, peopo. Cmenenv eepwiunvi. Hucno pédep u cymmapuas
cmeneHb eepuiut. Ilpeocmasnenue o ceaznocmu epaga. Llenu u yuxnvl. Ilymu 6
epaghax. O6x00 epaga (3iinepos nyms). [Ipedcmasnenue 06 OpueHMUPOBAHHOM
epage. Pewenue 3a0au ¢ nomowvio epagos.

8 KUIIACC

[IpencraBiieHne TaHHBIX B BUJIE€ TaOJUII, AUArPaMM, TpaduKoB.

MHOXECTBO, DJIEMEHT MHOXKECTBa, MOJAMHOXecTBO. Omepanuu  Haj
MHOECTBaMU: OOBEIUHEHUE, TepecedeHune, nomnoaHeHue. CBOICTBA onepanuil Ha
MHOKECTBAMHU: MEePEMECTUTEIBHOE, coueTaTebHoe, pacnpeeauTeNbHOE,
BKJIFOUeHUs. Mcronp30BaHre rpauyecKoro nNpeacTaBiIeHUs] MHOKECTB JJIsl OTIMCaHUs
peabHBIX MPOIIECCOB U SIBJICHUMN, TIPU PEIICHUH 3a/1a4.

H3mepenue pacceusanus oammwix. /{ucnepcus u cmanoapmuoe OMKIOHEHUe

4 31ech 1 nanee KypCHBOM 0003HAYEHBI TEMBI, H3y9EHHE KOTOPBIX IPOBOINTCS B 03HAKOMHUTENBHOM IuTane. Ilegaror
CaMOCTOSATENIFHO OTIPeNeNIeT 00beM H3yIaeMOoro MaTepHraia.
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YuCn08vix HAOOpos. [uazpamma pacceusanus.

DneMeHTapHble COOBITHS ~ CllydalHOTO ombiTa. CrydailHble  COOBITHS.
BepositHocT coObITH. OTBITEI ¢ PABHOBO3MOXKHBIMU AJIEMEHTAPHBIMU COOBITHSIMU.
Crnyugaitabiii BBIOOp. CBSI3b MEXKIY MAJIOBEPOATHBIMH U MPAKTUYECKH JOCTOBEPHBIMH
COOBITUSIMU B TIPHPOJIC, OOIIECTBE U HAYKeE.

Hepeso. Ceoticmea 0epesbes: eOUHCMBEHHOCHb NYMU, CYUWeCmBO8anIUe BUCAYell
BEPUIUHDL, CB53b MEJNHCOY UYUCTIOM GepUUH U duciom pébep. [Ipasuno ymHodiCeHUs.
Pewenue 3a0au ¢ nomowwro epaghos.

IIpomusononoxcuvie codovimus. [uacpamma Ounepa. ObveduneHue u
nepeceuenue  coovimuti. Hecoemecmuvie  cobvimus. Dopmyna — CrOHCEHUs.
geposimHocmeu. Ycnosnaa eepoamuocmo. Ilpasuno ymnoowcenus. Hezasucumoie
cobvimus. Ilpeocmasnenue sxcnepumenma 6 6ude Oepesa. Pewenue 3aoau ma
HAaxooicoeHue 6epossmHocmeli ¢ NOMOWbIO Oepesa CIYUAlHO020 IKCnepumMeHma,
ouazpamm Sunepa.

9 KIIACC

[IpeacTaBieHue qJaHHBIX B BUE TaOIUIL, JUArpaMM, TpaduKoB, UHTEPIPETALIHS
naHHBIX. UYTeHUe u mocTpoeHue Tabauil, nuarpamm, rpaduKoB M0 peaTbHbIM JaHHBIM.

[lepecranoBku u Qakropuan. CoueTaHuss ¥ YUCIO COYETaHUU. TpeyeonbHuUK
Ilackans. Pemenue 3a1a4 ¢ UCNOIB30BaHUEM KOMOWHATOPUKH.

l'eomempuueckas eeposmnocmo. Cnyuaiinsiii 66100p MOYKU U3 dueypsvl Ha
NJIOCKOCMU, U3 OMPe3Ka U U3z 0y2u OKPYI’CHOCMU.

HcnbiTanne. Ycnex u Heynaya. Cepust UCIbITaHUK A0 niepBoro ycnexa. Cepus
ucnbiTanuii bepaynnu. BeposatHocT cOObITHH B cepuu UCTIBITAaHUN bepHyuu.

CnydailHasgs BeIMYMHA W paCIpelle]IeHHe BEPOSITHOCTEN. MaremaTudeckoe
oXXuaaHue u qucnepeus. [Ipumepsl MaTeMaTHYECKOTO 0KUAAHNS KAK TEOPETUIECKOTO
CpPEIHEro 3HAYEHHUsI BEIMYUHBbL. MaTEMATHYECKOE OKUAAHNUE U TUCTIEPCUS CITyYaUHOU
BEJIMYMHBI «YUCJIO YCIIEXOB B CEPUU UCHBITAHUN bepHymy.

[Tonsitue o 3akoHe OoybmUX Yucen. M3mepeHue BEpOSITHOCTEH C MOMOIIBIO
yacToT. Posib 1 3HaUeHHe 3aKOHa OOJBIINX YUCEN B MPUPOJIE U OOLIECTBE.

IIpumepHbIe KOHTPOJIbHO-U3MEPHUTEIbHbIE MATEPHAJIbI

[IpoBeeHHE OLEHKM JOCTHKEHUW IUIAHUPYEMBIX pE3YJIbTATOB OCBOECHUS
y4eOHOTO MpeaMeTa MPOBOAUTCSA B (hOPME TEKYIIETO U pyOeKHOTO KOHTPOJIS B BH/IE:
KOHTPOJIbHBIE PabOThI, CaMOCTOSATEIbHBIE pPa0OTHI, 3a4eThl, MaTEMaTUYCCKUE
IUKTAHTBI, MpaKTUYECKHe pPabOThl, MUCHMEHHBIH OTBET MO WHAMBUIYAIbHBIM
KapTOYKaM-3aJIlaHUsIM, TECTUPOBAHUE.

s obyuaromuxcst ¢ 3[1P Bo3aMoxHO n3MeHeHue GOpPMYJIMPOBKHU 3aIlaHUI Ha
«TMOIIArOBYIOY, aANTAIMIO TIPEeAaraeMoro 00y4aromeMycsi TECTOBOTO (KOHTPOJIbHO-
OIIEHOYHOr0) MaTepuaia: HCIOJIb30BAHUE YCTHBIX M MUCHBMEHHBIX HWHCTPYKIIHM,
YOPOIIEHUE TTMHHBIX CIIOKHBIX (DOPMYITUPOBOK MHCTPYKIUH, PEIICHUE C OMOPOM Ha
anroputM, 00pasell, UCIOIb30BaHNE CITPABOYHON WH(OpMAITUH.
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MaremaTunka
S5 kaace

Kontponsnas padora Ne 1. Tema. HatypanbHbie unca.

Kontponbshas pabora Ne 2. Tema. JleiicTBus ¢ HATypadbHBIMH YHCIaAMHU.

Konrponsnas padota Ne 3. Tema. Mcnonb30Banre CBOMCTB AeHWCTBUI TTPU
BBIYUCIICHUSX.

KontponbsHas padota Ne 4. Tema. Yribl 1 MHOTOYTOJIbHUKH.

Kontponbnas padota Ne 5. Tema. Jlenumocts dyncen.

Kontponbhas padota Ne 6. Tema. OObIKHOBEHHBIE IPOOH.

Kontponbhas padorta Ne 7. Tema. CriokeHre U BRIUMTaHUE IPOOEii.

Kontponbhas padota Ne 8. Tema. YMHOKEHHE U 1eTICHHE TPOOECH.

Kontponbhas padora Ne 9. Tema. [lecsatuunsie qpoou. CpaBHEHHE AECATHUHBIX
pooeit.

Kontponbsnas pa6ota Nel0. JIeHcTBUS C AECATUYHBIMU JPOOSIMHU.

Kontponbnas padora Ne 11. Tema. UTorosast KoHTposbHas paboTa.
6 kiacc

Kontponbhas padota Nel. Tema. JlenumocTh HaTypaJbHBIX YHCET.

Kontponbsnas padora Ne2. Tema. OObikHOBEHHasI ipoOb. OCHOBHOE CBOWMCTBO
poOu.

Kontponbsnas pabota Ne3. Tema. OtHomenue. [Ipomopiius.

Kontponbhas padota Ned4. Tema. [IponeHT.

Kontponbhas paborta Ne5. Tema. Uetsipexyronbuuk. GopMyibl nepuMeTpa u
IJIOIIAU HIPSIMOYTOJIbHUKA.

Kontponbshas padora Ne6. Tema. IlonoxxurenbHble U OTpULIATEIbHBIE YHCIIA.
CpaBHEHHME MOJOKUTENBHBIX U OTPULATENBHBIX YHCE]T.

Kontponbsnas padora Ne7. Tema. CroskeHHe U BEIYMTAHHUE MOJOKUTEIHHBIX H
OTPULIATENBHBIX YHCEIL.

Kontponbhas padota Ne8. Tema. YMHOXKEHHE U JEJIEHUE MOJOKUTEIbHBIX U
OTPULIATENBHBIX YHCEIL.

Kontponsnas pabora Ne9. Tema. I[IpsmoyronpHasi cuctemMa KOOpPIHUHAT.
JnarpaMmel.

Kontponsnas padora Nel0. Tema. UToroBast KoHTpoJibHast padoTa.

Auredpa
7 KJjacc
Kontponbnas pabGora Nel. Tema. Apudmernueckue AeHCTBUS C
palMOHAJIBHBIMU YHCIIAMH.
Kontponbhas pabota Ne2. Tema. CTeneHb ¢ HaTypaJIbHbIM ITOKa3aTeeM.
KonrtponbsHas padota Ne3. Tema. BykBeHHbIE BhIpaKCHHUS.
KonTtponbshas pabota Ne4. Tema. MHOTOUJICHBI.
KontponbHas padota Ne5. Tema. @opMyIibl COKPAIIEHHOTO YMHOKEHHUSI.
KontponbsHas pabota Ne6. Tema. JIuHeitHOE ypaBHEHUE C OJTHON MTEPEMEHHO.
Kontponbnas padota Ne7. Tema. CucteMbl JIMHEHHBIX YpPaBHEHUH.
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Kontponsnas padora Ne 8. Tema. Koopaunate! u rpaduku.
Kontponsnas padora Ne 9. Tema. Ilonstue pyukiuu. Jlnnerinas GyHKuus.
Kontponbhas padota Nel0. Tema. MitoroBas KoHTposbHas paboTa.
8 kiacc
Kontponbnas padora Nel. Tema. KBagpatHsiii kopeHb. ApudmMerndeckuit
KBaJpPaTHBIM KOPEHb.
Konrponsnas pabora No2. Tema. CreneHb ¢ IeJbIM IOKa3aTeJeM.
CraHaapTHBIA BH]T YHUCIIA.
Kontponsnas pabora Ne3. Tema. AunreOpamueckass npoOb. CoxkparieHue
pooeit.
Kontponbhas pabota Ne4. Tema. [leficTBus ¢ anreOpandeckuMu ApOoOsIMH.
Kontponbhas padota Ne5. Tema. KBaapaTtubie ypaBHEeHUS.
Kontponbhas padora Ne6. Tema. YpaBHEHUs, CBOASIIMECS K KBaJIPaTHBIM.
TekcToBble 3a1a4H, CBOJSALIMECS K KBAJAPATHBIM.
Kontponbnas padota Ne7. Tema. Cuctembl ypaBHEHUH.
Kontponbhas pabota Ne§8. Tema. UncnoBble HEpaBEeHCTBA U UX CBOMCTBA.
Kontponbsnas padota Ne9. Tema. Cuctembl HEpaBEHCTB C OJHOM MEPEMEHHOM.
Kontponsnas padota Ne 10. Tema. @ukiuu. yuciioBbie QyHKIUH.
Kontponbhas padota Nel 1. Tema. UToroBast koHTposibHas padoTa.
9 kiaacc
Kontponbsnas padorta Nel. Tema. Uucna u BeIYKCIEHUS.
Kontponsnas padota Ne2. Tema. YpaBHeHUs ¢ OHON IEPEMEHHOM.
Kontponbshas padota Ne3. Tema. JlpoOHO-paninoHalibHbIe YPABHEHHUS.
Kontponwsnas padota Ne4. Tema. CucteMbl ypaBHEHUH ¢ JBYMS IIEPEMEHHBIMU.
KontponbHas padora NeS. Tema. JIunelinpie HEpaBEHCTBA C OJTHON IIEPEMEHHOM.
Kontponwnas padota Ne6. Tema. KBagpaTHeie HEpaBEeHCTRA.
Kontponbshas padora Ne 7. Tema. KBagpatuunas GyHKIMS U €€ CBOMCTBA.
Kontponshas pabota Ne 8. Tema. Apudmerndeckast mporpeccusl.
Kontponbshas padota Ne 9. 'eomeTpudeckas mporpeccusi.
Kontponbhas padota Nel0. Tema. MitoroBast koHTposibHas padoTa.

I'eomeTpus
7 Kaacc

Kontponsnas pabora Nel. Tema. OcHOBHBIE TI€OMETPUUYECKHE CBOMCTBA

npoCTeHIINX PUryp.
Kontponbhas pabota Ne2. Tema. CmexXHbIE 1 BEpTUKAJIbHBIE YTIIbI.
Kontponbhas pabota Ne3. Tema. [IpuzHaku paBeHCTBa TPEYTrOJIbHUKOB.
Kontponshas pabota Ned. Tema. PaBHOOEIpEHHBIN TPEYTOJIBHHUK.
Kontponbhas pabota Ne5. Tema. [TapannenbHbie npsMebIe.
Kontponbhas paborta Ne6. Tema. Cymma yriaoB TpeyrojbHUKA.
Kontponbhas padota Ne 7. Tema. OKpyHOCTb U KPYT.
KontponbHas padota Ne6. Tema. iTorosast KoHTpoJbHas padboTa.

8 kinacce
Kontponbhas padota Nel. Tema. UeTslpeXyronbHUKH.
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Kontponbnas padorta No2. Tema. Cpeansis muHus TpeyroiabHuka. CpenHsis
JIUHUS TPANELHH.
Kontponbshas padora Ne3. Tema. [Tnomans TpeyroiapHuka, napamuieaorpamma.
KonTtponshas paborta Ned. Tema. [Lnomans mogo0HbIX duryp.
KonTtponbshas padora Ne5. Tema. Teopema IMudaropa.
Kontponbhas pabota Ne6. Tema. YIiibl B OKpY>KHOCTH.
Kontponbhas padota Ne7. Tema. MitoroBas kKoHTposbHas paboTa
9 kiaacc
Kontponbhas padota Nel. Tema. Perienue TpeyronbHHUKOB.
Kontponbshas padota Ne2. Tema. [1nomanu TpeyroibHIKa, YETHIPEX YT OIbHUKA.
Kontponbsnas padota Ne3. Tema. Bektopsl.
KonTtponbsHas padota Ned4. Tema. JlekapToBbl KOOPIMHATHI HA TJIOCKOCTH.
Kontponbshas padota Ne5. Tema. [IpaBuiibHble MHOTOYTOJIbHUKHU.
Kontponbsnas pabota Ne6. Tema. [lnomiaas kpyra v €ro 4acTen.
Kontponbnas padota Ne7. Tema. Mtorosast konTposibHas paboTa.

BeposiTHOCTH U CTATHCTUKA
7 kaace

Kontponbshas padora Nel. Tema. [IpencraBnenne naHHBIX.
Kontponbhas pabota Ne2. Tema. OnucarenbHasi CTATUCTHKA.
Kontponbsnas padora Ne 3. Tema. CnydaitHasi U3MEHYHUBOCTb.
Kontponbshas pabora Ne 4. Tema. BepossiTHOCTh M yacToTa CIy4ailHOTO

COOBITHSI.

8 kiacc
Kontponbnas padota Ne 1. Tema. MuoxectBa.
KontponbsHas padora Ne2. Tema. BeposiTHOCTb CllydaitHOTO COOBITHS.
Kontponbnas padota Ne 3. Tema. Cinyuaiiabie cOOBITHS.

9 kiacc
Kontponbhas padota Ne 1. Tema. DneMeHTsl KOMOMHATOPUKH.
Kontponsnas padota Ne 2. Tema. McnibiTanus.
Kontponbnas padota Ne 3. Tema. CinyvaiiHasi BeTu4HHa.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMS YYHEGHOI'O ITPEIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBAlM K OOY4YEHHIO MaTeMaTHKE M LEJIECHANpPaBICHHON MO3HABATEIbHOU
NEeSATENbHOCTH;

NOBBIIIEHHE YPOBHSA CBOEM  KOMIIETEHTHOCTHM  4Y€pe3  MPAKTHUYECKYIO
JESITeIbHOCTh, TPEOYIOLIYI0 MaTeMaTHUECKUX 3HAHUN, B TOM YHCJIE€ YMEHUE YUUThCS
y APYTHUX JIFOAEH;

CIIOCOOHOCTH OCO3HABATh CTPECCOBYIO CUTYAIUIO, ObITh TOTOBBIM JIEHCTBOBATh
B OTCYTCTBME rapaHTUH ycCIIexa;

crnocoObHocTh oOyuaromuxcst ¢ 3IIP k oco3HaHuO CBOMX JEQUIUTOB HU
IPOSIBJICHUE CTPEMIIEHUS K UX MIPEOOJICHUIO;

CIIOCOOHOCTB K CAMOPA3BUTHUIO, YMEHUE CTABUTH JOCTUKUMBIE LEIIH;

YMEHHME pa3nuyaTh Yy4deOHbIE CHUTyallud, B KOTOPBIX MOXXHO J€HCTBOBATh
CaMOCTOSITEJIBHO, M CHUTyalluu, TIJ€ CIEAyeT BOCIOJb30BaTbCS CIPaBOYHOM
uH(pOpMalMen WK APYTUMHU BCIIOMOTaTeIbHBIMU CPEICTBAMU;

CIIOCOOHOCTH MEPEHOCUTH MOJTyUYE€HHBIE B X0/1¢ 00YUESHHSI 3HaHUS B aKTyaJIbHYIO
CUTyaluIo (TIpU pelIeHUH JKUTEHCKUX 3a/1a4, TPEOYIOIUX MaTeMaTHYECKUX 3HAaHUN);

CIIOCOOHOCTh OPHEHTHPOBATHCS B TPEOOBAHUSAX M IMpaBUIIAX MPOBEACHHUS
POMEXYTOUHOM U UTOIOBOM aTTECTaLNH;
OBJIaJIeHE OCHOBAMU (PMHAHCOBOM ITPAMOTHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

Ognaodenue ynugepcanbHbIMu yueOHbIMU NOZHABAMETbHBIMU OCUCIBUAMU:

yCTaHaBIMBAaTh  IPUYMHHO-CIEACTBEHHbIE CBSI3MW B XOJ€  YCBOCHUS
MaTeMaTHYECKOIr0 MaTepuaa;

BBISBJISITh AC(PULUT JAHHBIX, HEOOXOAUMBIX /IS PELIEHHs] OCTABJIEHHOU
3a]1a4y;

C TIOMOIIBIO YUHUTENS BEIOUPATh CIIOCO0 pelIeHUs] MaTeMaTHYEeCKON 3a/1auu
(cpaBHMBATh BO3MOXHBIE BAPUAHTHI PELLICHNUA);

OPUMEHATh M TPeoOpa3OBbIBATh 3HAKM W CHMBOJBI B XOJ€ PEIICHUS
MaTeMaTUYECKHX 3a/1a4;

YCTaHAaBJIMBATh UCKOMOE U JJAHHOE TP PEIIEHUN MaTeMaTUYECKOM 3a/1auu;

MOHUMATh ¥ UHTEPIPETUPOBATH MHPOPMALIMIO PA3IMYHBIX BUAOB U (POpM
IPEICTABICHNUS;

WTIOCTPUPOBATh pelIaeMble 3a7jaul rpa)uueCKUMU CXEMaMU;

3¢ (EKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATH UHPOPMALHIO.

MOHUMATh U HUCIIOJIb30BaTh MAaTEMAaTHUYECKHE CPEACTBA HATIISIIHOCTH (Tpaduki,
AuarpamMmbl, TaONWLbI, CXeMbl W JAp.) JIA WUIIOCTpalud, HHTEPIpETalu,
aprymMeHTaluu.
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Osnaoenue YHUGEPCAbHBIMU yueoHbIMU KOMMYHUKAMUGHbIMU
oelicmeuamu:

OpraHU30BbIBATh YYEOHOE COTPYAHUYECTBO M COBMECTHYIO MESITEIBHOCTH C
YUHUTEJIEM U CBEPCTHUKAMHU B IIPOLIECCE PEIICHUS 3a/1a4;

B3aMMOJIEHCTBOBATh U HAXOJIUTh OOIINE CIIOCOOBI pabOThl; paboTaTh B IpyIIIE:
HaXoauTh OOIllee pelleHHe U pas3peuiaTh KOH(MIUKTHI HA OCHOBE COIIACOBAHMUS
NO3UIMK U Y4ETa HIHTEPECOB; CIIylIaTh MapTHEPA; GOPMYIHPOBATH, ApPTyMEHTUPOBATh
U OTCTauBaTh CBOE MHEHUE;

MPOTHO3WPOBATh BO3HWKHOBEHHE KOH(MIMKTOB MPU HAIMYWW PA3HBIX TOYEK
3peHusl U pas3peuiaTb KOH(JIMKTHI Ha OCHOBE Y4Y€Ta MHTEPECOB M TMO3ULMH BCEX
YYACTHUKOB;

apryMEHTUPOBATh CBOK MO3WLHI0 WU KOOPJAUHUPOBATh €€ C MO3HLMSIMU
napTHEPOB B COTPYAHHYECTBE MPHU BBHIPAOOTKE OOILEro pelieHHss B COBMECTHOM
NEeSATENbHOCTH;

BBINIOJIHATh CBOIO 4acTh pabOThl, JOCTUraTh Kaye€CTBEHHOI'O pe3yJibTara U
KOOPAVUHUPOBATH CBOU JEUCTBUS C APYTUMH YJIEHAMH KOMaH/IbI;

OLICHUBATh KaUY€CTBO CBOETO BKJIa/a B OO IPOTYKT.

Osnadenue ynueepcaibHblMu y4eOHbIMU PeCYyAAMUCHBIMU OCUCH BUAMU:

CTaBUTbH 1I€JIM, BBHIOMPATh M CO3[aBaTh AJTOPUTMBI JIs pEUICHUS y4eOHBIX
MaTEeMaTUYECKUX TPoOIieM;

IJJAHUPOBATh M OCYILUECTBIISITH JESITEIbHOCTh, HANPABICHHYIO Ha PEIICHUE
3a/1a4 UCCJIEI0BATEIbCKOIO XapaKTepa.

dbopMynupoBaTh M YIAEpKMBAaTh Y4eOHYIO 3ajady, COCTAaBJIATh IUIAH U
MOCJIEJOBATEILHOCTD JCHCTBUIM;

OCYIIECTBIISATh KOHTPOJb MO 00pa3ily ¥ BHOCUTh HEOOXOIMMbIE KOPPEKTHUBBL;

KOHTPOJIUPOBATH MPOLECC U PE3yNIbTaT yueOHON MaTeMaTHUECKOH
NEeSATENbHOCTH;

aJIeKBaTHO OLICHUBATh MPABUJILHOCTD UM OIIMOOYHOCTD BHITIOJHEHUS Y4eOHON
3a/1auu, €€ 0OBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHHUS;

CIMYaTh CIOCOO JACHCTBUS M €ro pe3yibTaT C 3a/laHHBIM 3TAJIOHOM C LEIbIO
OoOHapyKEeHMsI OTKJIIOHEHUH U OTIMYMI OT 3TaJIOHA.

NPEeABUACTh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPHU pEUICHUH y4eOHOMH
3a/1a4y;

NOHUMATh MPUYUHBI, IO KOTOPHIM HE ObUT JOCTUTHYT TpeOyeMblil pe3yibTaT
JESITeIbHOCTH, ONPEAENATh MO3UTHUBHBIE M3MEHEHHs W HampaBlieHUs, TpeOyroiiue
JanbHeen padoTsl;

pPEryaupoBaTh Crioco0 BHIPAKEHUS SMOIIUH.

IHPEAMETHBIE PE3YJIBTATDBI

Pe3ynbTatel ocBoeHust yuebHoro npeamera «Marematuka (BKitoudas anreopy,
reOMETPUI0, BEPOSATHOCTh M CTAaTHCTUKY)», PacHpeleiCHHbIE MO ToAaM OOyudeHus,
bopMyIHpYIOTCS 10 NPUHIUITY JOOABIEHHUS HOBBIX PE3YJbTATOB OT T'OJa K ro/y, yXKe
HAa3BaHHBIC B IPEABIAYIINX TOJIaxX MO3ULNHN, KaK IIPABUIIO, TOCIOBHO HE TOBTOPSIOTCH,
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HO YYHUTHIBAIOTCA (pe3yibTaThl OYEPEIHOTO TroJia IO YMOJYaHUIO BKIIOYAIOT
pe3yNbTaThl MPEABIYIINX JIET).

[JIAHUPYEMBIE [IPEJMETHBIE PE3YJIbTATbl OCBOEHMS ITIPUMEPHOIA
PABOYEI [IPOT'PAMMBI KYPCA «MATEMATUKA» (IIO TOJIAM
OBYUEHUS)

OcBoenue yyebHoro kypca «MartemaTuka» B 5—6 Kjaccax OCHOBHOM IIKOJIBI
JOJDKHO o0ecrneunBaTh JOCTIXKEHUE CIEAYIOUIMX MPEeIMETHBIX 00pa30BaTeIbHbBIX
pE3YNbTATOB:

5 KUIIACC

Yucna u eviuucnenus

OpueHTUPOBATHCA B MOHATHUIX U OTIEPUPOBATH HA 0A30BOM YPOBHE TEPMHUHAMH,
CBSI3aHHBIMU C HATYPAJIbHBIMH YHCIIAMHU, OOBIKHOBEHHBIMU U JIECATUUHBIMU JPOOSIMH.

CpaBHHMBaTh U yIOPSAJOYMBATH HATYypaIbHbBIE YNCIA, CPABHUBATH B MPOCTEUIIINX
cllydasix OOBIKHOBEHHBIE APOOH, JeCATUUHBIE APOOH.

CoOOTHOCUTH TOUKY HA KOOPAMHATHOM (YUCIOBOM) MPSIMON C COOTBETCTBYIOLIUM
el YMCJIOM U N300paXKaTh HATypabHbIEC YHCIIA TOYKAMU Ha KOOPIMHATHOM (YMCIOBOH)
MIPSIMOM.

BoinonHaTh  apudmeTnyeckue JEWCTBUS C HATypaldbHBIMM YHCIAMHU, C
OOBIKHOBEHHBIMHU JPOOSIMU B MPOCTEUILINX CIIyHasiX.

BbINONHATE NPOBEPKY, NPUKUAKY pPE3yJIbTaTa BHIYMCICHUM.

OKpyriaTh HATypalbHbIC YKCIIA.

Pewienue mexcmoewix 3a0au

Pemate TekcTOBBIE 3a7auM apu(METUYECKUM CIOCOOOM M C TOMOIIbIO
OpPraHM30BAaHHOTO KOHEYHOro Tmepedopa BceX BO3MOXKHBIX BapHaHTOB (IpH
HEOOXOAMMOCTHU C HAIPABJISIIOIEH TTOMOIIIBIO).

Pemars 3amaum, comepkailiye 3aBUCUMOCTH, CBSA3BIBAIOIINE BEIUYMHBIL:
CKOpPOCTb, BPEMs1, PACCTOSIHHE; 1I€HA, KOJIMYECTBO, CTOUMOCTH (ITPH HEOOXOAUMOCTH C
MCIOJIb30BaHUEM CIPABOYHON MH(POPMAIUN).

Hcnonp30BaTh KpaTKue 3aIUCH, CXEMBbI, TaOIHIIbI, 0003HAYCHUS TPU PEIICHUN
3a/1ay.

[Tonb30BaTHCS OCHOBHBIMM €IMHULIAMHA U3MEPEHUS: LIEHbI, MACChI; PACCTOSIHHUS,
BPEMEHHU, CKOPOCTH; BBIpaXaTh OJHU €JMHHULBI BEJIUYUHBI 4epe3 Jnpyrue (mpu
HEOOXOIUMOCTH C OMOPO Ha CIIPAaBOYHYIO0 HHPOPMALIUIO).

W3Bnekats uH(OpManuio, MNpeACTaBICHHYIO B TabiMile, Ha CTOJI0YATOM
ArarpaMMe, UHTEPIPETUPOBATh IPEICTABICHHbIE JaHHBIE, UCIIOJIb30BATh JaHHBIE PU
pelIeHnH 3a/au.

Haznaonas zeomempu

[Tonp30BaThCA TE€OMETPUUYECKUMU MOHATUSAMU: TOUKA, MpsMasi, OTPE3OK, JIyd,
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yTOJ1, MHOTOYTOJIbHUK, OKPY’KHOCTb, KPYT.

[IpuBoauTh mNpUMeEpbl OOBEKTOB OKPYKAIOUIETO0 MHpa, UMEIMUX (opmy
M3YYEHHBIX T€OMETPHUUECKUX PUTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, MPU HEOOXOAMMOCTU 1O BHU3YaJIbHOW OIOpE,
CBSI3aHHYIO C YIVIAMH: BEPIIMHA, CTOPOHA; C MHOTOYTOJIbHUKAMU: YTrOJI, BEPIIMHA,
CTOPOHA, TMAaroHajib; C OKPYKHOCTBIO: PaUyC, TUAMETP, LICHTP.

N300pakatb H3y4y€HHbIE TeOMETpUYECKHe QUIyphl Ha HEJIMHOBAHHOW U
KJIETYaTOM Oymare ¢ MOMOIIBIO UPKYJIS U TMHEHKHU (TIOCTIe COBMECTHOTO aHAIM3a).

Haxonuth JIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C IMOMOUIBIO
JUHENKH, CTPOUTh OTPE3KU 3aJaHHOW JIMHBI; CTPOUTH OKPYKHOCTb 33JaHHOIO
panuyca.

Hcrnonb30BaTh CBOWCTBA CTOPOH U YIJIOB NMPSAMOYTOJbHUKA, KBaJapaTa sl UX
MOCTPOEHUS, BBIYMCIICHUS IUIOIIAAN U IEPUMETPA.

Boluncnate mepuMerp W IUIOHIA[b KBajapaTa, NPSMOYTOJbHUKA, (UTYD,
COCTaBJICHHBIX U3 MPSMOYTOJBbHUKOB, B TOM uucie ¢Guryp, u300pakEHHbIX Ha
KJIeT4yaTon oymare.

[Tonp30BaTbCA OCHOBHBIMM METPUYECKUMHM €AUHULIAMH H3MEPEHHS JJIMHBI,
TUIOLIAM; BBIPAXKaTh OJTHU €IMHUIIbI BETUYUHBI Yepe3 Apyrue (Ipyu HeoOX0AUMOCTH C
OMOPO Ha CIIPABOYHYIO HH(POPMAILIHIO).

Pacnio3naBaTh napasienenuresi, Kyo, UCIOIb30BaTh TEPMUHOJIOTHIO: BEPILIMHA,
pedpo rpaHb, U3MEPEHHUS; HAXOAUTh U3MEPEHUS Napaliesenunena, Kyoa.

Boruncnate 00béM KyOa, mapamenenuresa Mo 3aJaHHbIM H3MEpEeHUusM (C
OTIOpPOM Ha aNTrOPUTM YYEOHBIX IEHCTBUM), MOJIH30BATHCS CIUHUIIAMH H3MEPECHUS
o0BEMa.

Pemate HecnokHblE 3alayd HAa W3MEPEHHE TIE€OMETPHUYECKUX BEJIWYUH B
MPAKTUYECKUX CUTYaUAX (TP HEOOXOIMMOCTH C BU3YaJIbHOU OMOPOH).

6 KJIACC

Yucna u éviuucnenus

OpHEeHTUPOBATHCSA B MOHATUAX U ONIEPUPOBATH HA OA30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMHU C PA3JMYHBIMU BUAAMM YHUCEN U CHOCOOAMM HX 3aIIUCH, NEPEXOAUTH
(ecsu 3TO BO3MOKHO) OT OJIHOM (POPMBI 3aIKCH YKCTIa K IPYTOM.

CpaBHUBATh U yHOPSAOYMBATH LIE€JbIE YHUCIIA, OOBIKHOBEHHBIE U JI€CATUYHBIC
ApoOu, CpaBHUBATh YUCJIA OJJTHOTO U Pa3HbIX 3HAKOB.

BeinonHaTh apudmeTnueckrue JeUCTBUS ¢ HATYpaJIbHBIMU U LEJIBIMU YHCIIaMHU,
OOBIKHOBEHHBIMHU U JIECATUYHBIMU APOOSIMH, MOJIOKUTEIBHBIMUA U OTPUIATEIEHBIMU
YU CJIAMU.

BrranciiATe 3Ha4€HUS YUCIIOBBIX BBIPAKEHNUN, BBIIIOJIHATDH PUKUAKY U OLIEHKY
pe3ynbTaTa BBIYMCIICHUN; BBIIOJIHATH MPeoOpa30BaHUSl YHMCIOBBIX BBIPAKCHUN Ha
OCHOBE CBOWMCTB apH(PMETHUUECKUX ICHCTBUH.

COOTHOCHUTB TOYKY Ha KOOPJAMHATHOM MPSIMOI C COOTBETCTBYIOLIUM €1 YHCIIOM
¥ 1300pakaTh YKCiia TOYKaMU Ha KOOPJAMHATHOM MPSAMOI, HAXOIUTh MOAYJIb YKCIIA.

COOTHOCHUTh TOYKM B IPSIMOYT'OJIBHOM CHUCTEME KOOPAMHAT C KOOpAMHATaAMU

34



3TOU TOYKH.

OKpyrJIsITh 1I€JIbIE YMCJIa M JeCATHUYHbIe apoou (1o o0pasily), HaXOJUTh
npUOKEHUS YHCEIT.

Hucnoevie u OyKkeenHble 6bIPAIHCCHU

OpueHTUpPOBATHCS B MOHATHUAX U OMIEPUPOBATH HA 0A30BOM YPOBHE TEPMHUHAMU,
CBSI3aHHBIMH C 3aITMCBIO CTETICHU YKCJIa, HAXOAUTh KBaApaT U KyO 4nciia, BRIYUCISTH
3HAYEHUS MPOCTEUIIINX YUCIOBBIX BIPAXKEHUMN, COIEPIKAIUX CTEIICHH.

[Tonp30BaThCs MpU3HAKAMU AETUMOCTH (IIPH HEOOXOAWMOCTH C OINOpPON Ha
ITOPUTM IPaBUJIA), PACKIIAAbIBATh HATYpAJIbHbBIE YHCIIa HA IPOCThIE MHOKUTEIH.

Tonv306amucsa macuimabom, COCTaBIATH MPOMOPIIUN U OTHOIICHUS.

Hcnonp3oBaTh OYKBBI JJIsi 0003HAYCHHSI YUCEN TIPU 3aITUCU MATEeMaTHYECKUX
BBIDOKEHUN, HAXOAUTh 3HAYEHUS OYKBEHHBIX  BBIPAXKEHUH,  OCYIIECTBIISS
HEO0OXO0IUMbIE TMOJACTAHOBKM W MpeoOpa3oBaHUs (C OMOPOM Ha alrOPUTM YUYEOHBIX
NercTBUi).

HaxoauTe HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pewienue mexcmogwix 3adau

Pemate MHOTOIIAroBpie TEKCTOBBIE 3a7a4ll apu(PMETHUIECKUM CIIOCOOOM C
OIIOPOM HA BOIIPOCHBIM IIJIAH.

Pemars pocTenme 3aJ1a4H, CBSI3aHHBIC c OTHOILICHHUEM,
IPONOPLUHUOHAIIBHOCTHIO BEJIMYMH, NMPOLUEHTAMH; PEIIaTh TP OCHOBHBIC 3aJayd Ha
JpOOU U MPOIIEHTHI.

Pemate 3amaum, comepxkamme 3aBUCUMOCTH, CBSI3bIBAIOLIME BEJIMYMHBI:
CKOpOCTb, BPEMSI, pACCTOSIHUE, LIEHA, KOJINYECTBO, CTOUMOCTD; POU3BOIUTEIIBHOCTD,
BpeMs, 00bEMa pabOThI, UCTIOIB3YS apUPMETUUECKUE TEUCTBUS, OLIEHKY, TIPUKUIKY;
MOJIb30BATHCS CIMHUIIAMU U3MEPEHUSI COOTBETCTBYIOIIMX BEJIMYMH.

CocTaBnaTb OyKBEHHBIE BBIPAKEHHUS 110 YCIOBHUIO 33/1a4H MOCIE COBMECTHOTO
aHaIm3a.

W3Bnekats wHGOpPMAIUIO, TPEACTABICHHYIO B TaOJWIAX, Ha JMHEHHOM,
CTONIOYATOW WJIM KPYroBOW JuarpaMmax, HHTEPIPETUPOBATh MPEACTABICHHBIC
JAHHBIE; UCIIOJIb30BaTh JAHHbIE ITPU PEIICHUH 3a/1a4.

[IpencraBisaTe UHGOPMAIHMIO ¢ TIOMOIIBIO TaOJINII, TUHEHHONW M CTOI0YATON
JIarpamm.

Haznaonas zeomempus

[IpuBoanTh TpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHpa, HUMEKMUX (Hopmy
M3YYEHHBIX TEOMETPHUYECKHX TUIOCKMX W TPOCTPAHCTBEHHBIX (QUTYp, TpHUMEPHI
PaBHBIX U CHMMETPUYHBIX (DUTYD.

N3006paxaTh ¢ MOMOLIBIO IUPKYJIS, IMHEHKH, TPAHCIIOPTHUPA Ha HEJTMHOBAHHOM
U KJIETYaTOMN Oymare u3ydeHHbIE IIIOCKUE TeOMeTpruieckue PUrypsl 1 KOHPUryparum,
CUMMETPHUYHbIE (DUTYPHI.

NMeTh mnpenacTaBieHUE O TEOMETPUYECKUX TMOHSTHUSX: PAaBEHCTBO (Uryp,
CUMMETPUS], OCb CAMMETPHUH, LEHTP CUMMETPHH.

HaxoauTe BETMYMHBI YIIIOB U3MEPEHNUEM C TTOMOIIBIO TPAHCIIOPTUPA, CTPOUTH
YIJIbl 3aJJaHHOM BEJIWYMHBI, MOJb30BaThCA NPHU PEUICHWH 3a/1ad TpagyCHON Mepou
YIJIOB; PACIIO3HABATH HA YEPTEkKAX OCTPIN, IPAMOM, PA3BEPHYTHIA U TYIIOM YIJIbI.
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BeryncnaTe AMMHY JIOMaHOH, MEPUMETP MHOTOYTOJBHHUKA, IOJIh30BATHCS
eIMHUIIAMH W3MEPEHUSI IJTUHBI, BBIpaXXaTh OJHHU €IWHUIBI U3MEPEHUS JJIMHBI Yyepes3
TpyTHE.

Haxonuth, ucnonb3ys 4epTEXHbIE HHCTPYMEHTBI, PACCTOSHUS: MEXKIY ABYMS
TOYKaMH, OT TOYKH JI0 TIPSIMOM, JITMHY ITyTH HAa KBAJPAaTHOM CETKE.

Berumcnate  miomans  (GUTyp, COCTaBICHHBIX W3  MPSMOYTOJBHHUKOB,
MCTIONB30BaTh pa30MeHHE Ha MPSMOYTOJIBHHUKH, HA paBHbIE (DUTYPBI, TOCTPAUBAHUE JI0
NpSIMOYTOJIbHUKA;, TIOJIh30BaThCSl OCHOBHBIMU E€IMHUIIAMH W3MEPEHHsI TUIOMIAIHN;
BbIpaXXaTh OJIHU €IMHUIIBI U3MEPEHUS TUIOMAIN Yepe3 apyrue (pu HE0OX0MMOCTH C
OTIOPOH Ha CTIPABOYHYIO HHPOPMAITHIO).

Pacmo3naBaTte Ha MOJENSX W M300PKEHUSX TUPAMHUAY, KOHYC, IWIIMHJIP,
MCIIOJIh30BaTh TEPMHUHOJIOTHIO: BEPIIIMHA, peOpO, TPaHb, OCHOBAHHE, Pa3BEPTKA.

N300paxaTh Ha KJIeTYaTOl OyMare MpsMOYTOJIbHBIN TapaslIeIeTHIIe].

Brrauciasate 00b€M TPSMOYTOJIBHOTO TapajuleNienuiieia, Ky0a, Mmojab30BaThCs
OCHOBHBIMH €IMHHUIIAMHU HM3MEpEeHUsi 00bEMa; BhIpAXaTh OIHH €IMHUIIBI U3MEPECHHUSI
00bEMa uepe3 Apyrue (C ornopoit Ha CIIpaBOYHYHO HH(POpMAIIHIO).

Pemars Hecno)kHbIe 3aJadll Ha HAXO0XKICHHWE TEOMETPUUYECKUX BEIUYHH B
NPAKTHYECKUX CUTYaIUsIX (Ipu HE0OXOUMOCTH C BU3YAIbHOM OMOPOiA).

IIJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTAThI OCBOEHW S ITPUMEPHOM
PABOYEN I[TPOI'PAMMBI KYPCA «AJITEBPA» (ITO TOJIAM OBYUEHNS)

OcBoeHne yueOHOro Kypca «AnreOpa» Ha YpOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMs JODKHO OOECHeurBaTh JOCTHKEHHE CIEAYIOIUX MPEAMETHBIX
00pa30BaTeNbHBIX PE3yIbTATOB:

7 KIIACC

Yucna u eviuucnenusn

BbInonHATE, coyeTass YCTHbIE M THMCbMEHHBIE HPHUEMBI, apu(PMETHUYECKHUE
JENCTBUS C pallMOHAIbHBIMU YHUCTIaAMH.

Haxoauth 3HAaYeHWs YUCIOBBIX BBIPAXKECHWM; IPUMEHATH pPAa3HOOOpA3HbIE
CHOCOObI M TPHUEMBI BBIUMCICHHUS 3HAYCHWH JPOOHBIX BBIPAXKEHHUH, COAEpPIKAIIUX
OOBIKHOBEHHBIE U ACCATUYHBIE IPOOH.

[lepexonuTe OT OgHON (HOPMBI 3amuMcH YHCEN K Apyroi (mpeoOpa3oBbIBATH
JNECATUYHYIO Ipo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATHUYHYIO, B YACTHOCTH B OECKOHEUHYIO JAECITHUYHYIO ApoOb). CpaBHUBATH U
YHOPSAOYUBATH PALlMOHATBHBIC YHCTIA.

OKpyrasTh YKCIIa.

BoINONHATE MPUKUAKY U OLEHKY pe3yibTaTa BBIYUCICHUH, OLIEHKY 3HAYEHHM
YHUCJIOBBIX BBIPAKEHUM.

BbINOIHATE AEUCTBUS CO CTENEHSIMU C HATYpaJIbHBIMU IIOKAa3aTEISIMU (C OIIOPOit
Ha CIIPaBOYHYIO0 HH(POPMAIIHIO).

[TpuMeHATh MpHU3HAKU JACTUMOCTH, PA3I0KEHUE HA MHOXHUTENIN HATypaJIbHBIX
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quced.

Pemate mnpocreiine NpakTUKO-OPUEHTUPOBAHHBIE 3aJayd, CBS3aHHBIE C
OTHOIIIEHUEM  BEJIWYWH,  MOPOMOPUMUOHAIBLHOCTbIO  BEJIWYUH,  MPOLICHTaMHU;
MHTEPIPETUPOBATh PE3YJIbTAThl PEUICHUS 337a4 ¢ YYETOM OIPAHUYEHHUIM, CBI3aHHBIX CO
CBOMCTBAaMH pacCMaTPUBAEMBbIX OObEKTOB.

Anzedpauueckue svlparxcenus

OpueHTHpOBaTbCSI B TOHATHSX ©  ONEpUpPOBaTh Ha ©0a30BOM  ypOBHE
anreOpanyeckor TepMUHOJIOTHEN U CUMBOJIMKOM.

Haxomuth 3HaueHnss OYKBEHHBIX BBIPAKCHHM TPU 3aJaHHBIX 3HAYCHUSIX
NEPEMEHHBIX.

BoinonHTh MpeoOpa3oBaHus LEIOr0 BbIPAKEHUS B MHOTOWJIEH MPUBEIECHUEM
NOJI00HBIX CJIaraeMbIX, PAaCKPhITHEM CKOOOK.

BBINONHAT yMHOXEHHWE OJHOYIEHA HAa MHOTOWIEH W MHOIO4YJIEHa Ha
MHOTOWJIEH, MPUMEHSTh (HOPMYJIbl KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH (C OMOpoit
Ha CIIPAaBOYHYIO0 HH(POPMAIIHIO).

OcylecTBIATh PA3JIOKEHUE MHOTOUYJIEHOB HA MHOXHUTENIH C MOMOIIBIO
BBIHECEHHUS 3a CKOOKH OOIIEro MHOXKHUTENS, TPYNIUPOBKU CIIaraeéMbIX, TPUMEHEHUS
(bopMyI1 COKpAIEHHOTO YMHOKEHUS (C OTIOPOH Ha CIPaBOYHYIO MH(OPMALIUIO).

[TpumensTh mpeodpa3oBaHusi MHOTOWICHOB JIJISl PEIICHUS PA3IMYHbIX 3a7a9 U3
MaTeMaTUKH, CMEKHBIX TPEIMETOB, U3 PEAIbHOW MPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATypaJbHBIMU TIOKa3aTEIsIMH JIJIs
npeoOpa30BaHUs BRIPAKEHUH (C ONTOPOI HA CIIPABOYHYIO HH(POPMAIIHIO).

Ypasnenusa u nepasencmea

Pemats nvMHEHHBIE ypaBHEHUsS C OJHOM IEPEMEHHOM, NMPUMEHSS IPABUIIA
NepeXo/ia OT UCXOJHOTO YPAaBHEHUS K PABHOCWIBHOMY emy. [IpoBepsTs, aBnsercs n
YHUCJIO KOPHEM YPABHEHHS.

Hmeth mpencraBiienne o rpauuecknx METo/Iax MPU PEHICHUH JTMHEHHBIX
YPABHEHHM U UX CHUCTEM.

[TogOupaTe mnpuMepbl Map YHCEN, SBISIOMMUXCA PEIICHHEM JUHEHHOTO
YpaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPAUHATHOM TJIOCKOCTH TpahK JIMHEHHOTO ypaBHEHUS C IBYMSI
MePEMEHHBIMU; TIOJB3YSCh TPAPUKOM, TIPUBOIUTH TPUMEPHI PEIICHUS YPaBHEHUSI.

Pemiaths cuctemsbl IBYX JTUHEUHBIX YPaBHEHHUU C JIBYMsI IEPEMEHHBIMH, B TOM
yrclie rpaduvecku (C Oropoi Ha anrOpUT™M yueOHBIX JEHCTBUIN).

CocTaBnsTh (MOCIE COBMECTHOI'O aHAJIM3a) U PEIIATh JIMHEHHOE ypaBHEHUE UITU
CUCTEMY JIMHEMHBIX YpPAaBHEHUW IO YCIOBHUIO 3aJayd, HWHTEPIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3a]1a4 NOJIYYEHHBIN PE3YIIbTAT.

Koopounamot u cpagpuxu. @ynukuuu

N300pakath HA KOOPAWHATHON TPSIMOM TOYKH, COOTBETCTBYIOIIUE 3aIaHHBIM
KOOpAMHATaM, Jy4d, OTPE3KH, UHTEPBAJbl; 3aMUCHIBATh YKHCIOBbIE MPOMEKYTKUA Ha
anreOpanvecKkoM sI3bIKe.

OTMeuaTrh B KOOPJMHATHOW IJIOCKOCTH TOYKH IO 3aJlaHHBIM KOOpJMHATaM;
cTpouTh rpaduku TuHeHBIX QyHKIUNA. CTpouTh rpaduk GyHKImu y = kx + b.

OnuceiBaTh C MOMONILI0 (YHKIIMA W3BECTHBIE 3aBUCUMOCTH MEXKIY
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BeJIMUYMHAMU ([0 aJrOPUTMY Y4EOHBIX JIEHCTBUM): CKOPOCTb, BPEMs, PACCTOSIHUE;
LIEHa, KOJIMYECTBO, CTOMMOCTh; IPOM3BOAUTEIBLHOCTD, BPEMsl, 00BEM pabOTHI.
Haxoauth 3HaueHne GyHKIMH 110 3HAYSHUIO €€ apTryMEeHTa.
[Tonumate rpaduueckuii crmocod MpencTaBiIeHUs W aHaiuu3a HH(opMaluu;
U3BJIEKATh U UHTEPIPETUPOBATH HHPOPMAIIUIO U3 TPaPUKOB peasibHbIX MPOIIECCOB U
3aBUCUMOCTEM.

8 KUIACC

Yucna u eviyucnenusn

Hcnonp30BaTh HayallbHBIE MPEICTABICHUS O MHOXKECTBE JAEHCTBUTENBHBIX
qyuceN JJIA CpaBHEHUS, OKPYTJICHUS U BbIYMCIECHUN; M300pa’kaTh J1€WCTBUTEIIbHbBIC
Yyycja TOYKaMy Ha KOOPAUHATHOM MPSMOM.

[IpumeHATh TOHATHE apUPMETHUECKOTO KBAAPATHOTO KOPHSA; HAXOIUTh
KBaJIpaTHbIE KOPHHU, HCIIOJNB3YysSd MNPH HEOOXOJUMOCTH KaJbKYyJSATOP; BBIMOIHITH
npocreimme npeoOpa3oBaHUs BBIPAXKEHUH, COJAEpKAIIMX KBaJpaTHbIE KOPHHU,
WCIIOJIb3Ysl CBOMCTBA KOPHEW.

Hcnonp30BaTh 3amucu OOJIBIIMX M MaJIbIX YHCET C MOMOIIBIO JECATUYHBIX
npobeit u creneneit uncna 10.

Anzedpauueckue sviparxcenus

[IpuMeHATP TOHATHME CTENEHM C LENbIM  II0KAa3aTesIeM, BBIIOIHATH
npeoOpa3oBaHus BBIPAKEHUM, COJEpKAIIMX CTENEHH C LEeJbIM IoKa3aTenem (c
MCIOJIb30BaHUEM CIPABOYHON MH(POPMAIUN).

BoINONHATE HECHOXKHBIE TOXKIECTBEHHbIE NPEOOpa30BaHUs palMOHATIBHBIX
BBIPKEHUI HAa OCHOBE MpaBWJ ACHCTBHI HaJ MHOTOWIEHAMH U alreOpandyecKuMH
TPOOSMHU.

PacknanpiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOKUTEIH.

[TpumensTh npeodpa3oBaHUs BHIPAXKEHUM JJIS PEIICHUs pa3IMYHBIX 3a7a4 U3
MaTeMaTUKH, CMEKHBIX TPEAMETOB, U3 PEAIbHOW MPAKTUKH.

Ypasnenua u nepasencmea

PemaTte nuHeliHble, KBaJApaTHbIE ypaBHEHUS (C MCIOJb30BaHUEM CIPABOYHOM
uH(boOpMaIlMi) U pallMOHANbHbIE YPAaBHEHMs, CBOMSINIMECS K HUM, CHUCTEMbI JBYX
YPaBHEHU C IByMS IEPEMEHHBIMH.

[IpoBOANTH MPOCTENIINE UCCIETOBAHNS YPABHEHUI U CUCTEM YPABHEHUI, B TOM
4ylyclie C NPUMEHEHUEM TIpauuecKux Npe/cTaBlieHul (ycTaHaBIMBaTh, MUMEET JIU
ypaBHEHUE WJIM CHCTEMa YpPaBHEHUU pEUIeHUs, €CIM HUMEET, TO CKOJbKO, U Mp.) C
OTIOPOM Ha aNTOPUTM YUEOHBIX JACHCTBUH.

[lepexoauTh OT clOBEeCHON (OPMYIUPOBKH 3amadu K €€ anreOpandeckoi
MOJENN C TIIOMOIIBIO COCTABJICHUS YPAaBHEHUS WM CHUCTEMBl YpPaBHEHUU,
MHTEPIIPETUPOBATH B COOTBETCTBUYU C KOHTEKCTOM 33/1a4H ITOJyYECHHBIA PE3YJIbTAaT.

[IprMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsI CPABHEHUS, OLICHKH; PELIATh
JTUHEHHBIE HEPABEHCTBA C OJTHOW MEPEMEHHOW M UX CHCTEMBI; JaBaTh IPaPUICCKYIO
WJUTFOCTPALMIO MHOKECTBA PELICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dynkyuu
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OmnepupoBarh Ha 0a30BOM ypoBHE (YHKIIMOHAIBHBIC TOHSATUS W S3BIK
(TepMUHBI, CUMBOJIMYECKHE O0003HAUYCHHUS), OMPEACNATh 3HA4YeHHE (YHKIUU IO
3HAYEHHUIO apTYMEHTA; ONPEAEIATh CBOWCTBA (YHKIUH 1O €€ rpaduKy.

CtpouThb rpaduKy 31€MEHTapHBIX GYHKIMA BUIA , Y =x%, y =X,y =+/Xx ,y=

k; omuceiBaTh CBOMCTBA YUCIOBOM (yHKIUH 10 €€ rpaduKy (Mpu HEOOXOTUMOCTH C
X

HaIpaBJISIOIEH TTOMOIIIBIO).

9 KITACC

Yucna u éviuucnenus

CpaBHHBaTh U yHOPAJOYMBATH PALlMOHAIBHBIE U UPPALMOHAIBHBIE YHCIIA.

BoimonusaTe apupmMeTnyeckue IeHCTBUS C pallMOHATBHBIMU YMCIAMH, COUYETast
YCTHbIE W THUCBMEHHBIE NPUEMBI, BBINOIHATH BBIYHUCIEHUS C HPPALMOHAIBHBIMU
YU CJIAMU.

HaxonuTe 3Ha4eHUS CTENEHEHN C LENBIMU IT0KA3ATEISIMU U KOPHEH; BBIUUCIIATh
3HAYEHHUS YUCIIOBBIX BBIPAKECHUMN.

OKpyrasaTe JAEUCTBUTENBHBIC YKCIA, BBINOIHATE NPUKUAKY pe3yibTaTa
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKEHUM.

Ypaeuenus u nepasencmea

Pemrate nMHENHbIE U KBaJpaTHbIC YPABHEHHUsI, YPABHEHHMSI, CBOISIIMECS K HUM,
npocTeime TpoOHO-pallMOHaIbHbBIE YPABHEHHUS.

Pemare mpocrteiire CUCTEMBI JBYX JIMHEWHBIX YPAaBHEHUM C JIBYMS
NIEPEMEHHBIMU U CUCTEMBI IByX YPAaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SIBIISIETCS
JMHEWHBIM (110 BU3yaJIbHOM Omope).

Pemats mpocreiinme TEKCTOBBIE 3a7aud alreOpandyeckuM CIocoOOM C
MOMOILBIO COCTABJIEHUS YPAaBHEHHS WM CHUCTEMBl [JBYX YpaBHEHUH C JABYMs
MIEPEMEHHBIMHU.

[IpoBOANTH MPOCTENIINE NCCIEIOBAHNS YPABHEHUN U CUCTEM YPABHEHUN, B TOM
qyclie ¢ MPUMEHEHHEM TIpadUyecKux MpeAcTaBieHUi (yCTaHaBIMBAaTh, UMEET JIH
YPaBHEHUE WIN CUCTEMA YPABHEHUN PEILIEHUS, €CIIU UMEET, TO CKOJIBKO, U TIp.).

Pemars nuHEHbIE HEpPAaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA; H300pa’kaTh
pEelICHUE HEpPaBEHCTB HA YHCIOBOW IPSAMOM, 3alMCBHIBaTh PELICHUE C IOMOLIBIO
CHUMBOJIOB.

Pemrate cucTemsl JINHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIFOYAIOIINE
KBaJI[paTHOE HEPABEHCTBO; N300paKaTh PEIICHUE CUCTEMbl HEPABEHCTB HAa YMCIIOBOM
IIPSIMOM, 3aIIMCHIBATh PELIEHNE C IIOMOLIBIO CUMBOJIOB.

Mcnonp30BaTh HEPABEHCTBA IIPU PELICHUH PA3IUYHBIX 3a4a4.

Dyukyuu

PacroznaBate (QyHKIMHM H3yuyeHHBIX BHAOB. IloKka3piBaTh CXxeMaTHUECKU

PacIiojIoKeHUE Ha KOOPIMHATHOM IJIOCKOCTH rpadukoB GyHKIUN BUaa: y = kx, y = kx

3

+b,,y=ax* + bx ¢,y =x, y = VX, Yy = ;" B 3aBHCUMOCTH OT 3HAUYCHUU

KO2(pPUIIMEHTOR; ONMMCHIBATH CBOUCTBA (DYHKITUH.
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Crtpouth U H300paXkaTh CXEMAaTUYECKU TpadUKU KBaApaTUUHBIX (YHKIHM,
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OIKCHIBAaTh CBOMCTBA KBAJPATUYHBIX PYHKIMN IO UX rpapUKaM.

Pacno3HaBaTh KBajpaTHUHYyH (DYHKLUHIO O (opMmyJie, IPUBOAUTH IPUMEPHI
KBaJIpaTUUHBIX (YHKIUN U3 peaabHON KU3HU, PU3UKU, TEOMETPHUU.

Apugmemuueckan u ceomempuueckan npozpeccuu

Pacno3naBath apu(pMeTHUECKYI0 U T€OMETPUUECKYIO MTPOTPECCUU TPU Pa3HbBIX
crioco0ax 3aJjaHusl.

BoInonHAT,  BBIYMCIIEHUST C  HUCHOJB30BaHWEM (QOpMya n-r0  WieHa
apu(MeTHyecKoil M TreoMEeTpUYECKOW MNPOrpeccuii, CyMMbl IMEPBBIX 7 UYJIEHOB (C
OIIOPOM Ha CIIPaBOUYHYIO MHPOPMALHIO).

Pematse 3a1aun, CBSI3aHHBIE ¢ YMCIIOBBIMU ITOCIIEA0BATEIBHOCTAMH, B TOM YUCIIE
3aJa4yd U3 PEATBbHOM MU3HUM (C UCIHOJB30BAaHUEM KaJlbKYJATOpPa, LHU(PPOBBIX
TEXHOJIOTUH).

IIJTAHUPYEMBIE ITPEJMETHBIE PE3YJIbTATEI OCBOEHUS [TPUMEPHOM
PABOYEM ITPOI'PAMMBI KYPCA «'EOMETPUSI» (ITO TOJIAM OBYUEHM )

OcBoenne yueOHOro Kypca «l'eoMeTpusi» Ha ypOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMs JODKHO OOECHeurMBaTh JOCTHKEHHE CIEAYIOIUX MPEAMETHBIX
00pa30BaTeNbHBIX PE3yIbTATOB:

7 KIIACC

Pacrio3HaBaTh U3yueHHbIE reOMETprUUecKre GUTYpBI, ONPEAENIATh UX B3aUMHOE
pacmoJioKeHne, M300pakaTh TEOMETPUYECKHE (PUTYPHI; BBIMOIHATH YEPTEKU IIO
YCIOBHIO 3a/1aud. MI3MepsaTh JIMHENMHBIE W YTJIOBbIE BENIMYMHBI. Pemare 3amaun Ha
BBIUKCJICHUE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenath TpyOyI0 OIEHKY JIMHEWHBIX M YTIIOBBIX BETUYNH MMPEIMETOB B peaTbHON
KU3HHA, Pa3MEpPOB MPUPOIHBIX O0O0BEKTOB. Paznmuarh pasmepbl 3TUX OOBEKTOB IO
MOPSAJIKY BEJIMYHHBI.

CTpouTh YepTEKU K TEOMETPUUECKUM 3aJ1ayaM (C UCIIOJIb30BAHUEM CMBICIIOBOM
OTOPBI: HABOJIALLME BOIPOCHI H/WIIH aITOpUTMa YU4EOHBIX IEUCTBUI).

[lonp30BaThCA NPU3HAKAMH PABEHCTBA TPEYIOJIBHUKOB, HCIIOJIb30BaTh
MPU3HAKU ¥ CBOMCTBA PAaBHOOEAPECHHBIX TPEYTOJIHBHUKOB IIPH PEIICHUU 3a71a4.

[IpoBoHuTh  NOKA3aTENbCTBA  HECIOXKHBIX  TE€OMETPUUYECKHUX  TEOPEM.

[Tonp30BaThCA MpPU3HAKAMU PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJbHUKOB,
CBOVMCTBOM MEJIMAHBI, IPOBEIEHHON K THIIOTEHY3€ MPSAMOYTOJBbHOTO TPEYTOJIbHUKA, B
pEIeHUH T€OMETPUUECKHX 3aa4 (C UCIIOJIb30BaHUEM 3pUTEIBLHOM HATJIAIHOCTH W/ WU
BepOaIbLHON OTIOPHI).

OnpenensaTe NapayieabHOCTh MPSMBIX C IOMOIIBIO YTII0OB, KOTOPbIE 00pa3yeT ¢
HUMH cekymas. Onpenenars NapajuieIbHOCTh NPSMBIX C ITOMOIIBIO PaBEHCTBA
PACCTOSHUN OT TOYEK OJHOM MPSIMOU A0 TOYEK APYTOU MPSAMOM.

Pemiats 3aauun Ha KieTyaToi Oymare.

[TpoBOIUTH BHIUMCIIECHUS! U HAXOAUTH YUCJIOBbIE U OYKBEHHbIE 3HAUEHUS YTIJIOB
B TEOMETPUUYECKHX 3a7a4ax C UCMOJb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U
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MHOT'OYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX TMPU TMEPECECYCHUU JIBYX
napajyIeIbHBIX MPSAMBIX CEKylled. Pelate mpakTUyecKue 3aJayd Ha HaXOXKICHUE
YIJIOB.

HNmeTh nipencTaBieHUE O MOHSATUE T€OMETPUUYECKOTO MECTA TOYEK.

dopMynMpoBaTh OMPEACICHHUS OKPYKHOCTHM W Kpyra, XOpJbl M JuUaMeTpa
OKPYXHOCTH, MOJIb30BaThCSI UX CBOWCTBAMHU. YMETh NMPUMEHATH 3TH CBOMCTBA MpPHU
pellIeHny 3a1ay.

OpHEeHTUPOBATHCA B MOHATHUSX: ONMCAHHASA OKOJIO TPEYTOJIbHUKA OKPYKHOCT,
IIEHTP OMHMCAHHOW OKpY>KHOCTH. OmnepupoBath Ha 0a30BOM ypoBHE (haKTaMH O TOM,
YTO OMCCEKTPHUCHI YIIIOB TPEYroJbHUKA MEPECEKAIOTCA B OJJHOM TOUKE, U O TOM, YTO
CEepEIMHHBIE TMEPNEHANUKYIISIPI K CTOPOHAM TPEYTOJbHHUKA MEPECEKAOTCS B OJIHOU
TOUYKE.

OpueHTHpPOBATHCSI B TOHATUSX W ONEPUPOBATH Ha 0a30BOM YpOBHE:
KacarelibHasi K OKPY)KHOCTH, TeopeMa O NEpHEeHAUKYJISIPHOCTH KacaTelIbHOW H
paanyca, MpOBEAEHHOTO K TOUKE KaCaHUSI.

NmeThs mipencTaBi€HUE O MPOCTEUIIMX TE€OMETPUYECKUX HEPABEHCTB, HX
MPAKTUYECKOM CMBICIIE.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKHE MOCTPOCHUSI C MOMOILIBI0 LHUPKYIS U
JIMHEHWKH.

8 KUIIACC

Pacno3HaBaTh OCHOBHBIE BHJIbI  YETBIPEXYIOJIBHUKOB, HWX  3JIEMEHTHI,
II0JI30BAThCS UX CBOWCTBAMU IIPU PEILIEHUH I€OMETPUYECKUX 3a/1a4.

OpHUEHTUPOBATHECS B MOHATUM — TOYKHM IEPECEUEHUs MEAMAaH TPEYroJIbHUKA
(eHTpa mMacc) B pelieHuy 3a1ad.

Biianets noHsTeM cpeaHel JMHUU TPEYTrOJIbHUKA U TPANECLHUH, IPUMEHSTh UX
CBONMCTBA IIPU PELIEHUHN NPOCTEUILNX F€OMETPUYECKHX 3a1ad. liMeTs npencrasnexne
o teopeMe dDaneca U TeopeMe O NMPONOPUUOHAIBHBIX OTPE3Kax, MPUMEHATh UX IS
pEeLIeHHs MPAKTUYECKUX 3a/1a4 (C ONOPOI Ha 3pUTENIbHYIO HATJISITHOCTB ).

[IpumeHsTh NpU3HAKK MOJOOUS TPEYTOJIbHUKOB B PEIICHUU HECIO0XKHBIX
r€OMETPUYECKHX 3a]1a4.

[Tonb3oBatbess  TeopeMoil Iludaropa st pewmieHUsT TEOMETPUYECKUX U
IPAKTUYECKUX 3a7a4.

Biamere mnoHATMSMH CHHyCa, KOCMHyca M TaHIE€HCA OCTpPOro yria
PSIMOYTI'OJIBHOTO TpeyroibHUKa. [Ionp30BaTbCcsi ATUMU NOHATHAMM UL PELICHUS
IPAKTHYECKUX 3a4a4 (MIpU HEOOXOAUMOCTH € OTIOPOM Ha aJITOPUTM IIpaBUIIa).

Beruucnare  (pazauuHbIME - criocoO0amu)  (C OMOpPOM Ha  CIPaBOYHYHO
uH(POpMaIIMIO) IUIOUIaAb TPEYroJbHUKA M IUIOMAAM MHOTOYTOJBHBIX (QUTYD
(MoB3ysICh, TIe HEOOXOAUMO, KANBKYIATOPOM). [IpuMeHsATh MOTydYeHHbIE YMEHHUS B
MPAKTUYECKUX 3a]1ayax.

Biianerp NOHATHMSAMHM BIOMCAaHHOTO W ULEHTPAJIBHOIO YIVIA, HCIIOJIb30BAThH
TEOpPEMBbl O BIHMCAHHBIX YIVIAX, YIVIAX MEXAY XOpAaMH (CEKyUIMMH) U yIJIe MEXIY
KacaTeJIbHOM M XOPAOU NPH PELIECHNH NTPOCTEUINX TEOMETPUIECKUX 3a1a4.
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Brnaners MOHSATHEM OMUCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSITh CBOMCTBA
OIMCAHHOTO YETHIPEXYTOJIbHUKA MPH PEIICHUH MPOCTEUIINX 3a/1a4.

[IpuMeHATh TMOJydYeHHbIE 3HAHHUS HAa NPAKTHKE — CTPOUTh MAaTEMaTHYECKHUE
MOJIETH JUISl 33]1a4 PeasibHOM KU3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUYUCICHUS C
NPUMEHEHHEM TMOA00OMs M TPUTOHOMETpUHU (TMOJB3YysCh, TA€ HEOOXOIMMO,
KQJIBKYJIITOPOM).

9 KIIACC

3HaTh TPUTOHOMETPHUUECKUE PYHKIIUU OCTPHIX YIJIOB, HAXOAUTH C UX TOMOUIBIO
pa3IMYHbIE 3JIEMEHTHI MPSAMOYTOJIbHOIO TPEYTOJIbHUKA («PELIEHUE NPSIMOYTOJIbHBIX
TPEyroJbHUKOB»). HaxomuTe (C MOMONIBIO KAJIBKYJISTOpA) MJIUHBI U YIJIBL IS
HETaOJUYHBIX 3HAUCHUI.

[Tonb3oBaThcs GopMyiamMu NMPUBENCHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKIECTBOM [UJIl HAXOXKJEHHS COOTHOLIEHWW MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMH (C ONTOPOM Ha CIIPABOYHYIO HH(OPMAIIHIO).

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB [IJIS HAXOXKJICHHS PA3TUYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PELICHUE TPEYTOJIbHUKOBY ), IPUMEHATh UX [IPU PELIEHUN
IIPOCTENIINX TEOMETPUUECKHUX 3a1a4.

Biagets noHsATHAMU NpeoOpa3zoBaHus MOI00MS, COOTBETCTBEHHBIX JIEMEHTOB
no100HbIX (uryp. [Tonb3oBaThCst cCBOMCTBaMU MOA00US MPOU3BOIBHBIX (PUTYpP, YMEThH
BBIYKCIIATH JUIMHBI U HAaXOAUTh YIJIbl y MOAOOHBIX (Guryp (1o ajaropurmy y4deOHBIX
nevicteuit). IlpumeHsTh cBoOWCTBAa TOAOOMS B NPAKTHUYECKUX 3ajJadax. YMETh
NPUBOJUTD MIPUMEPHI MOJAOOHBIX (GUTYP B OKpPYKAIOIIIEM MUDPE.

[Tonb3oBaThCs TeopeMaMu (IO BU3yalbHOUW OMOPE) O MPOU3BEIEHUU OTPE3KOB
XOpA, O IPOU3BEAEHUHN OTPE3KOB CEKYIIUX, O KBAAPATE KACATEILHOM.

[Tonb30BaThCs BEKTOpaMH, MOHHMMATh WX TEOMETPUUYECKUH W (PU3MUECKHIA
CMBICTI, TPUMEHATH UX B PEUICHUH T€OMETPUUYECKUX U Ppu3nyeckux 3anad. [Ipumenars
CKJSIPHOE NMPOU3BEICHUE BEKTOPOB I HAXOKAEHUS JUIMH U YTJIOB.

[Tosnb30BaTHCA METOOM KOOPJAMHAT HA MJIOCKOCTH, IPUMEHSATH €r0 B PELIEHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a7au.

Bianere MOHATHAMM NPABUIBHOTO MHOIOYTOJIBHHMKA, JIMHBI OKPY>KHOCTH,
JUTUHBI JyTH OKPY>KHOCTH U PaAMaHHOM MEPBI yIiia, YMETh BBIUUCIIATH IUIOMIAAb KPyTa
U ero yacrei (c omopoi Ha crnpaBoO4HYIO HH(oOpManuio). [IpuMeHsATh MOJlydeHHbIE
YMEHHUSI B IPAKTUYECKUX 33/1a4aX.

Haxonute ocu (MiM LEHTPHI) CUMMETPUM (QUIYp, NPUMEHSATH ABUKEHUS
IJIOCKOCTH B MPOCTEUIINX CIyYasX.

[IpyMEHATh TMOJTYYEHHbIE 3HAHUS HA NPAKTUKE — CTPOUTh MATEMATHYECKHE
MOJEIIN AJIA 3a/1a4 PeajJbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIYMCIICHHUS C
OpUMEHEHHEM ToJ00Us W TPUTOHOMETPUYECKHX (GYHKIUN (MOJNB3YyACh, TIe
HEO0X0MMO, KaJIbKYJIATOPOM).
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TIJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTAThI OCBOEHW S ITPUMEPHOM
PABOYEN I[TPOI'PAMMBI KYPCA «BEPOSITHOCTb M CTATUCTHKA» (TIO
I'OAAM OBYYEHUA)

[IpeameTHBbIE PE3YIBTATHI OCBOCHUS Kypca «BeposTHOCTh U cTaTuCTUKa» B 7—9
KJIacCaxX XapaKTePU3yIOTCs CIECAYIOMNMU YMEHUAMM.

7 KIIACC

Uurath uHHPOpMAIMIO, MPEACTABICHHYI0O B TallMIaXx, Ha JIUarpaMmmax;
NpeICTaBIsATh JaHHble B BHUAE TaOJHUI, CTPOUTH JAHArpamMmbl (CTOJOUKOBBIC
(cTronbuatkie) ¥ KPYroBbI€) IO MacCHBaM 3HAYECHUU (C UCIIOIB30BAHUEM 3PUTEIHHOM
HaIJISIAHOCTH W/WUJIU BepOaIbHON OTOpHI).

OnucelBaTh W HWHTEPOPETUPOBATH  pEalbHbIE  YHCIOBBIE  JTaHHBIE,
npe/cTaBiIeHHbIE B TA0IMIIAX, HAa JUarpaMmmax, rpadukax.

OpueHTHPOBATHCS B MOHATUAX W ONEPUPOBATH UMHU Ha 0A30BOM YPOBHE:
cpenHee apupmMeTuuecKoe, MeauaHa, HauboIbIlllee U HAaMMEHbIIIee 3HAaUeHUs, pa3Max.

NmeTs mnpencraBieHue O CIydalHOM W3MEHYMBOCTM Ha IIPUMEpPAX IIEH,

bu3NYeCKUX BETUYHMH, AaHTPOIIOMETPUUYECKUX TaHHBIX; UMETh MPEACTABICHUE O
CTaTUCTUYECKON YCTOMYNUBOCTHU.

8 KUIIACC

W3Bnekatb u mpeoOpa3oBeIBaTh HHPOPMAIUIO, MPEACTAaBICHHYIO B BHUJEC
TabNIuIl, auarpamm, rpaduKoB; TPEACTABIATH JaHHbIC B BHUJE TAONHII, JUATPaMM,
rpaduKoB.

OmnwuceIBaTh MOCIE COBMECTHOTO aHAIM3a JaHHBIE C TIOMOIIBIO CTATUCTUIECKIX
noKasaresieil: CpeAHMX 3HAaYeHUH Hu Mep paccewBaHMs (pa3Max, AWUCIEPCHS H
CTaHAAPTHOE OTKJIOHEHHUE).

HaxoauTh 4acTOTHl YMCIOBBIX 3HAYEHUH M YaCTOTHI COOBITHIA, B TOM YHCIIE TIO
pe3ynbTaTaM M3MEpeHHHd W HaOMoAeHWN (C  WCIIOJIb30BAHHEM 3PUTEIILHOM
HaIJSIAHOCTH W/WJIU BepOaIbHON OTOpPHI).

HaxoauTh BEpOATHOCTH CIIyd9allHBIX COOBITUH B OMBITaX, 3HAas BEPOSITHOCTH
DJIEMEHTApHBIX COOBITUH, B TOM YHCIE B ONBITAX C PaBHOBO3MOXKHBIMH
DJIEMEHTAPHBIMU COOBITHSMH (C HCIIOJIb30BAHUEM 3PUTEIBHON HATIISITHOCTH W/WIIH
BepOaIbLHON OTIOPHI).

HNmets mnpencraBieHne O TrpaduUyecKux MOJENSIX: JEpPeBO CIy4dailHOro
HKCIIEPUMEHTA, IUarpaMMbl Jilsiepa, YUCIOBask psiMast.

OmnepupoBaTh MOHATHUSAMHU Ha 0a30BOM ypOBHE: MHOKECTBO, IMOAMHOMXECTBO;
BBITIOJHSATH ONEpalii HaJ MHOXECTBaAaMU: 00BEAMHEHUE, ITIEPECeUCHUE, JOMOTHEHUE;
MEePEUYNCIIATh  DJEMEHTHl MHOXKECTB, TMPHUMEHSITh CBOHCTBA MHOXECTB (C
MCIIOJIb30BaHNEM BU3YAJIbLHOH OMOPHI).

HmeTh mpencraBieHne O rpaduyueckoM MpECTaBICHHE MHOXECTB M CBS3EH
MEX]Ty HUMH JIJIsl OTIMCAHUS MTPOLIECCOB U SBJICHHIA, B TOM YHCIIE TIPU PEIICHUH 3314
U3 IPYTUX Y4eOHBIX PEIMETOB U KypCOB.
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9 KIIACC

W3Bnekats 1 npeoOpa3oBbIBaTh MH(POPMAILUIO, IPEACTABIECHHYIO B Pa3IMYHbIX
MCTOYHUKAX B BUJE TaOJHIl, quarpamm, rpadukoB; MPEACTaBIsATh JaHHbIE B BUJC
TabJIUL, 1UarpaMm, rpaduKoB.

Pemats mpocreiinme 3ajaun OpraHM30BaHHBIM IEPEOOPOM BAPUAHTOB, & TAKXKE
C MCII0JIb30BaHNEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Wmets mpencraBieHue 00 OMMCATENbHBIX XapaKTEPUCTHKAX /JIi MAaCCHUBOB
YHUCJIOBBIX JIaHHBIX, B TOM YHCJIE CPETHUE 3HAUYCHUS U MEPBl PACCEUBAHMSL.

HaxoauTh 4acTOThl 3HAYEHHUH M 4YaCTOTHI COOBITHS, B TOM YHUCIIE IOJIb3YSChH
pe3ysibTaTaMH MPOBEAEHHBIX U3MEPEHUM U HAOMIOJEHUH (C OMOPOI Ha CIPABOYHYIO
uHdopMaluio).

Haxoautbh BEpOATHOCTH CIydyallHBIX COOBITHII B M3y4YEHHBIX ONbITaX, B TOM
YyCclie B OMBITaX C PABHOBO3MOXXHBIMHU D3JIEMEHTAPHBIMH COOBITUSIMH, B CEpHUAX
WCTIBITAHUM 10 TIEPBOI0 YCIIEXa, B CEpUAX UCIIBITAHUN bepHyIun.

Nmers mnpencraBineHue O CIy4yalHOW BEJIIMYMHE W O PacHpencicHUn
BEPOSATHOCTEM.

HmeTp mpenctaBieHHE O 3aKOHE OOJBIIMX YHCEN Kak O MPOSBICHUH
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHYMBOCTH U O POJM 3aKOHA OONBIIMX YHCEIN B
IPUPO/JIC U OOIIECTBE.
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TEMATHUYECKOE INTAHMPOBAHUE

Temarnueckoe IIaHUPOBAHNWE U KOJIMYECTBE YAcCOB, OTBOJUMBIX Ha OCBOEHHME KaXJOM TeMbl y4eOHOro mnpeamera
«MaremaTtuka» [lpumepHON ananTUpPOBAHHON OCHOBHOW 00pa3oBaTENIbHON MpOrpamMmbl OCHOBHOTO OOIIEro 0Opa3oBaHUs
00y4aromuxcs ¢ 3aIep>KKON MCUXUUECKOT0 PA3BUTHS, B LIEJIOM COBIAAAIOT C COOTBETCTBYIOIIMM pa3naenom [ IpumepHoiipaboueit
nporpamMmbl yueObHoro npeamera «MaremaTuka» 00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO o01ero obpa3oBanus. [Ipu stom
Opranu3zanus BIpaBe caMa BHOCUTh U3MEHEHUS B COJIEP)KaHUE U pacipesielieHne Y4eOHOro Matepuasia 1no ronraMoOydeHus, B
NOCJIEA0BATEIBHOCTh U3YUCHHS TEM U KOJUYECTBO YaCOB Ha OCBOEHHUE KAXKIOW TEMBbI, OTPEICIIEHNE OpraHu3allMOHHBIX (OopM
oOyuenuss u T.n. OOOCHOBAHHOCTb AHHBIX M3MEHEHUU ompejaenseTcs BbIOpaHHBIM oOpa3oBaTenbHOMOpranuzanuein YMK,
WHIMBUAYAIbHBIMU TICUXO(PU3NIECKUMU OCOOCHHOCTSIMH KOHKpPETHBIX oOyuatomtuxcs ¢ 3[IP, creneHbpl0 yCBOGHHOCTH WMU
y4eOHBIX TEM, PEKOMEHJIALUUsAMU 10 OTOOpY M ajanTaluy yd4eOHOro marepuaia IO MaTeMaTUKe, NpPEJCTaBICHHBIMH B
[losicHUTENBHOM 3aIIUCKE.

5 kaacc (He menee 170 u)

Ha3Banmue
paszaena OCHOBHDIE BHIbI BocnurareabHbI MOTEHUH A
TeMBbI)Kypca aszjeJia/TemMbl
( JKyp OcHoBHOE coiep:KaHue AeSITeJIbHOCTH pasi
(4UCJI0 YACOB)
00y4aronuxcs
HatypanabHbie Jlenumenu u Kpamuble QACIa, PA3IoKEHHE HEOOXOIUMOCTH C OIOpOM Ha aiaroputr™ @ yCTaHOBJICHNE JIOBEPUTEIBHBIX
uuciaa. JISHCTBUA € | yyeny  pa  mmowurenn.  Jlenenne ¢ | PaBAJA. N Me’“é‘y LA
: o YYCHUKAMH, CIIOCOOCTBYIOIIUX ITO3UTHBHOMY
HATYpPaJbHBIMH BbinoaHATh apupmMeTHdecKue 1eMCTBUSA C
yp OCTAaTKOM. HpOCTBIe U COCTAaBHBIC YHCJIIA. p ‘b A BOCIIpUSITUIO o6yqa}omHMI/Ics{ TIEIaroruueCKux
"McIamMmn Ipusnaxu oenumocmu na 2, 5, 10, 3, 9. HAaTypalbHBIMU - GHCIAMH,  BBIMMCIITL | qpeGopannii  yantens, nNpuBIeqeHMIO  HX
(43 4) CTeneHs ¢ 3HQUEHUS  YMCIIOBBIX  BBIPAKEHUM  CO | paumanms Kk  oOcykgaeMmoil Ha  ypoke
HaTypaJbHbIM CKOOKaMu 1 0e3 CKOOOK. I/[H(l)opMaHI/H/I, AKTUBU3ALUU UX
S —— 3aHI/ICBIBaTB HpOI/ISBeL[eHI/Ie B BUJIIE MO3HABaTCJIIbHOU ACATCIBPHOCTH,
Yuciosble CTCIICHHU, 4YUTATh CTCIICHU, HCIIOJIB30BATh ® noGymneHHe 06yqa}0mnxca K

BBIPAXXCHHUSI; TOPSI0K

TEPMHUHOJIOTHIO (OCHOBAaHUE, IMOKA3aTelb),
BBIYUCJISATh 3HAYeHUs] CTENeHed Mpu

COOMIOZCHUIO HAa ypOKE OOIICTIPUHITHIX
HOPM TIOBEJCHHUS, MpPaBHI OOIICHHS CO
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NIEUCTBUIL.

Pemnennie TEKCTOBBIX 3a7a4 Ha BCE
apupMeTHIECKUe NeHCTBUSA, HA IBUKECHUE
Y TIOKYTIKH.

HEOO0XOAUMOCTH C BU3YaJIbHOM OMOPOii.
BbInOIHAT,  NPUKHAKY W OLEHKY
3HAYEHUI YUCTIOBBIX BBIPAYKEHU,
npeuiaratTb M NPUMEHATb  NPUEMBI
NPOBEPKH BHIYKCIICHUMN.
Hcnons3oBars pu
nepeMecTuTe/IibHOE W
CBONMCTBA CJIOKEHUSI M YMHOKEHMHS,
pacnpeodenumenvHoe C601iCcCmeo
YymHuocenusn; GOpMyIupoOBaTbU MPUMEHSTh
npaBuja mNpeo0pPa30oBaHUsA  YHCJIOBBIX
BbIPa’KeHMH  HA  OCHOBE  CBOMCTB
apupMeTHYEeCKUX AeucTBHI npu
HE00X0IMMOCTH c HanpasJsomen
MOMOIIbIO.

®opmyaMpoOBaTH OMNpeaeJeHus JCIUTENs
U KpaTHOro (C OMHOpOM Ha aIrOpUTM
MpaBuja), Ha3bIBaTh JCIUTEIU U KpaTHbIE
YUClIa;  PACHO3HABaTb  IIPOCTBHIE U
COCTaBHbIE uucna; (opMyJupoBaTh H
NMPUMEHSATHh MPU3HAKM JEIUMOCTH Ha 2, 3,
5,9, 10, (c onopoil Ha aJIrOPUTM TpPaBUJIA);
NPUMEHATh AJTOPUTM Pa3JIOKEHUS YHCIIa
Ha MPOCThIE MHOKUTEIH; HAXOAUTh OCTaTKU
OT JIEJICHUS U HENOJIHOE YaCTHOE.
Pacno3HaBarb UCTUHHBIE U JIOXKHBIE
BBICKA3bIBaHUS O HATYpPAJbHBIX YHCIAX,
NPUBOINTL NPUMEPbI U KOHTPIPUMEPHI,
CTPOMTH BBICKA3bIBAHMA U OTPULAHUSA
BBICKa3bIBaHUK O CBOWMCTBAaxX HaTypaJbHBIX
qucell ¢ 0opoil Ha oOpa3zer.

BBIYMCIICHUAX
coyeTraTeJibHOC

Pematn TEKCTOBBIC 3aJ1a4n
apuMeTUIECKIUM crocooom,
HCI0Jb30BaTh 3aBHCHMOCTH MEXKTY

CTapIIUMU ¥ CBEPCTHUKAMH, TPHHIIUIIOB
y4eOHOM TUCITUTUIMHBI K CAMOOPTaHN3AIINH;

® IIPUBJICUCHUEC BHUMAaHUA
06yqa}0m1/1xcsl K IICHHOCTHOMY aCHCKTY
N3y4aCMbIX Ha YpoOKax ﬂBHeHHﬁ,

opraHusaiys ux paboThl ¢ MOJNydyacMoil Ha
YPOKE COIUANIbHO 3HAYMMOM HH(popMaImen—
WHULIMUPOBAHUE ee 00CyXIeHUs,
BBICKA3bIBaHUS  OOYYAIONIUMUCS  CBOETO
MHEHUS TI0 €€ MOBOIY, BBIPAOOTKH CBOETO K
HEll OTHOIIICHHS,

L4 HCIIOJIb30BAaHHE
BO3MOXKHOCTEH  COJCpXKaHUS  y4eOHOro
npeaMera 4yepes JICMOHCTPAIIHIO
00yJaromuMcsi PUMEPOB OTBETCTBCHHOTO,
TPaXIAHCKOTO  TOBEJACHUS,  IPOSIBICHHS
YEJI0BEKOTIO0US U TOOPOCEPACYHOCTH, Yepe3
noJ00p COOTBETCTBYIOIUX TEKCTOB IS
YTECHHUS, 3a7ad Ui PEIIeHHs, MPOOIIEMHBIX
CUTyaui s 00CcyXIeHHS B KJacce;

BOCIIUTATCJIBHBIX

L4 NIPUMEHEHHE Ha YpOKe
UHTEPaKTHUBHBIX ¢dopm paboTsI
00y4alomuXcsi: MHTEICKTYyaJbHBIX  WID,
CTUMYJIMPYIOLINX MIO3HABATEJILHYIO
MOTHBAIMIO; JAUCKYCCHH, KOTOpPBIE JaroT
yYalMMCsl BO3MOXKHOCTb NPHOOPECTH OIBIT
BEACHUS KOHCTPYKTHBHOTO JIMaJiora;
TpynmoBol paboOThl WM pabOTHl B Mapax,
KOTOpBIE yYaT OIKOJHHUKOB KOMAaHIHOM
pabore ¥ B3aNMOACHCTBHIO C APYTUMH
JIETEMU;
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BEJIMYMHAMHU (CKOPOCTb, BPEMs, PACCTOSHUE;
1IeHa, KOJMYECTBO, CTOUMOCTb U Jp.) MpHU

HEOOXOIMMOCTH c HCIIOJBE30BaHUEM
CIpaBOYHON WH(OpMAILIUU: AHATU3UPOBATH
TEKCT  3a7adH, nepegopMyIHpPOBATH
yCIIOBHE,

H3BJIEKATh HEOOXOIUMBIE JaHHBIE,
YCTAHABJIUBATH  3aBHCUMOCTH  MEXIY
BEJIMYMHAMHA  TIPH  HEOOXOJUMOCTH  C

HaMpapJIsONIEH TOMOIIIBIO.
MogaeanpoBaTb X0/ pEHICHUS 3aJayu C
MTOMOIIIBIO PUCYHKA, CXEMBI, TaOTHUIIBI.

IIpuBoanTh,  pa3dupars  pas3iIUuHbIC
peuicHus, 3alliucu peI_HeHI/Iﬁ TCKCTOBBIX
3ajau.

C nomompbl meAarora  OLEHHBATH
MIOJIyYEHHBI  pe3ysbTaT, OCYLIeCTBJIATH
CaMOKOHTpPOJb,  NPOBEPssl  OTBET  Ha

COOTBETCTBHE YCIOBUIO, HAXOAUTH OIIHOKH.
Pewams 3a0auu c nomouwyvro nepedopa écex
603MOICHBIX 6APUAHMOE.
3HAKOMHUTBCHA € HCTOpHeEH
apu(METHKH.

pa3BUTHS

Harasinnas
reomerpus. JInnumn
HA IJIOCKOCTH

(12 )

Touka, mpsiMmasi, OTpe30K, Jy4. JlomaHas.
W3mepenne JUIMHBI OTpe3Ka, METPUYECKHE
€MHULIBI U3MEPEHUs JUINHBL. OKpY>KHOCTb
U KPYT.

[Ipaktruueckas padota «IloctpoeHue y3opa

U3 OKPYKHOCTEI.

VYron. IIpsamMo#, OCTpeId, Tymou H
pa3BEPHYTHIN yribl. I3mMepeHue yrios.
[Ipaktuueckass  pabora  «lloctpoenue
YTIIOBY.

Pacno3naBath Ha deprexax, PpUCYHKax,
ONMUCBIBATh, HCIOJIb3ys TEPMUHOJOTHUIO, U
n300paxkaTb C IIOMOIIBIO  YEPTEKHBIX
WHCTPYMEHTOB (MpU HEOOXOJAMMOCTH TIO
BU3yaJIbHOW  OMNOpE): TOUKYy, MPSAMYIO,
OTPE30K, JIy4, YroJl, JIOMaHYyI0, OKPYKHOCTb.
Pacno3HaBaTth, MNPUBOAUTH TPHUMEPHI
O0OBEKTOB  pealbHOTO MHpPA, HMEIOIINX
(dbopMy U3YYCHHBIX (UTYpP, OLIEHUBATH HX
JINHEIHBIE pa3MephI.

HMcnonb30BaTh TMHENWKY M TPAHCIIOPTUP KaK

L4 MIpUMCHCHHUEC Ha YpOKe
MHTEPAKTUBHBIX bopm paboTsI
00yJaroMXCs: HMHTEIUICKTYadbHBIX WI,
CTUMYJIHPYIOIIUX MO3HAaBATEIbHYIO
MOTHUBALMIO; JUCKYCCHM, KOTOpBIE HAOT
yYaliuMcs  BO3MOXKHOCTh — MPHOOPECTH
OIBIT BEICHUS KOHCTPYKTHUBHOI'O THAJIOTA;
TPYNIIOBOM pa0OThI MM pabOTHI B Mapax,
KOTOpBIE yYaT LIKOJIBHUKOB KOMaHIHON
paboTe W B3aUMOJEUCTBUIO C JPYTUMHU
JETbMU,
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MHCTPYMEHTHI JJIANIOCTPOCHUS U U3MEPEHHUS:
U3MEPATH JUIMHY OTpe3Ka, BEIUYMHY YIJIa;
CTPOUTH OTPE30K 33JaHHOMN UIMHBI, YIoJ,
3aIaHHOU BEJIMYMHBI; OTKJIAJAbIBATh
LUPKYJIEM paBHbIE OTpPE3KH, CTPOMTh
OKPYKHOCTb 33JJaHHOTO paJuyca.

H3o0paxath KOH(UTypaIuu
reoOMeTpUYecKux (Uryp u3  OTpE3KOB,
OKPY>KHOCTEH, UX YaCTEW HA HETMHOBAHHOMN

u  Kkjetdyatoi  Oymare;  mpeaJararthb,
ONUCHIBATD M 00CYKAaTh CHOCOOBI,
AJITOPUTMBbI MOCTPOCHUS nociie

COBMCCTHOI'O aHaJik3a.

Pacno3naBatp un n3o0pakarsb Ha

HEJTMHOBAHHOM U KJIETYaTON Oymare

IIPSAIMOM, OCTpBIM, TYNOH,  Pa3BEPHYTHIN
yTJIBI;

CPaBHHMBATh YIJIbL.

BbI4ucasiTh AMHBI OTPE3KOB, IOMAHBIX.

ITonnMaTh U HCNO0JIB30BAThH IPU PELICHU N

3aa4 3aBHCHMOCTH MEXIYy €IUHHULAMU

METPUUYECKON CHUCTEMBI MEP; 3HAKOMHUTBLCS

C  HEMETPUYECKUMH CHCTEMaMH  Mep;

BBIPAXKATh JUIMHY B Pa3IUYHBIX €JUHHIAX

U3MEpEHUs IPU He0OXOAUMOCTHUC OIIOPOH Ha

CIPaBOYHYIO HH(POPMALIUIO.

HccaenoBarh ¢Gurypsl M KOH(HUrypaluu,

UCTIOJIB3YS U POBBIEPECYPCHI.

o BKJIIOYCHHE B YPOK HIPOBBIX
BHUJIOB JICATEIIbHOCTH, KOTOPBIC TIOMOTAIOT
nojjiepkaTh ~ MOTHBAIMIO  JeTell K
NOJYYCHUIO  3HAHUWHA,  HaJaXKMBaHHIO
MO3UTHUBHBIX MEKJTHYHOCTHBIX
OTHOIICHHH B  Kiacce, IMOMOTAOT
YCTaHOBJICHUIO J00OpOosKeNaTeTLHON
atMoc(epsl BO BpeMs YPOKa;

® opraHuzanus
MOTHUBUPOBAHHBIX U
yyamuxcsi HaJl HUX HEYCIEBarOIUMU
OIHOKJIACCHUKAMU, JAIOIIETO
IIKOJIbHUKAM COIIMAJIbHO 3HAYMMBIA OMBIT
COTpYJIHUYECTBA U B3aUMHOMN TTOMOIIIH;

medcrBa
SpYINPOBaHHBIX

® WHUIIMMPOBAHUE ¥  TOIIEPIKKA
UCCIeI0BAaTEIbCKON JeATEIBLHOCTH
IIKOJIFHUKOB B PaMKaX pealn3alud UM
WHIUBHY aJIbHBIX u TPYIIOBBIX
UCCIEI0BATEIBCKUX IMPOEKTOB, YTO AACT
Y49eHHKaM BO3MOXKHOCTh  IPHOOpecTH
HaBBIK  CaMOCTOSITENIFHOTO  PEIICHHS
TEOPETUIECKOMN IPOOJIEMBI, HaBBIK
TEeHEPUPOBAHUS u odopmiteHus
CcOOCTBEHHBIX Ume, HaBBIK
YBOKHUTEIHHOTO OTHOIICHHUS K YYXKHM
uaesiM, 0pOPMIICHHBIM B pabOTax APYTrux
ucclieioBateNield, HaBbIK  ITyOJIHMYHOTO
BBICTYTUICHUS nepen ayJIUTOPHEH,
apryMEHTUPOBaHUS M OTCTAWBAHUS CBOCH
TOYKH 3pEHUSI.

OOLIKHOBEHHEBIE
npooun
(48 1)

Hpo6b. IlpaBunbHbIE W HEMpaBUILHBIC
npobu. OcHOBHOE

CBOHCTBO aApoou. CpaBHEHHE APOOCH.
CrnosxeHue U BBIYUTaHHE OOBIKHOBEHHBIX
npobeit. CmermanHas

MopeaupoBath B TpadHuecKO,
MPEIMETHOMN
C

MNOMOIIIbKO KOMIIBIOTCPA TIOHATUSA H

dopme,

CBOMCTBa, CBSA3aHHBIE C

® YCTaHOBJICHHE  JIOBEPHTEIHHBIX
OTHOUICHUN MEXIYy YYUTEelIeM U €ro
YYEeHUKaMH, CMOCOOCTBYIOIINX
MO3UTHBHOMY BOCTIPHSITHIO
00yJaronuMHUCs neJaroruuecKux
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IpoOb. YMHOXEHHE U JelIieHUe
OOBIKHOBEHHBIX JIpOOEii;

B3aUMHO-O0paTHBIC APOOH.

Pemienne TEKCTOBBIX 3ajad, COJMEPKAIINX

npoou. OCHOBHBIE

3a/1ay Ha JAPOOH.

[TpumeHeHne OYKB /IS 3aHCH

MaTeMaTHYECKUX BBIPAKCHUHN U

MPEIJI0KECHUM.

OOBIKHOBEHHO pOOBIO.

YuraTh ¥ 3aNMCHIBATH, CPABHUBATH
OOBIKHOBEHHBIE TpOOH,

NpeaIaratb U 00CyK1aTh CIoco0bI
YIOPSIIOYUBAHUS IPOOEH.

HN300paxathb  OOBIKHOBEHHBIC  JIpoOH
TOYKAMHU Ha

KOOPIAMHATHOW  IIPSAMOM;  HMCIOJIB30BaTh
KOOPJIUHATHYIO

MIPSIMYIO TSI CPAaBHEHHS IPOOCH.
®opMyJIMPOBATh, 3aMUCHIBATDH €
NMOMOIbI0 OYyKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW ApoOM C
OMOpOM Ha TMPaBUIIO;
HCI0JIB30BATH OCHOBHOE CBOMCTBO JIpoOH
VI COKpaujeHusi
Opobetl u npusedenus OpodOU K HOBOMY
3HameHameno 8
npoCMeuuux cuyyuasx.
IIpencraBaaTs 1mo o0Opa3ily CMEHIIaHHYIO
IpoOb B BHIE
HENpaBWJIBbHON U  BBLACTATH
4acTh
u3

HETNPaBUIIBHOM Apo0u.
BoinoaHATs, apudmMeTnyeckune AedcCTBUSA C
OOBIKHOBEHHBIMH
OpoOsIMM B TPOCTBIX  CIIydasx;

NMPUMEHATh  CBOMCTBA
apu(pMETHICCKUX ACHUCTBUH IS
paIMoHaIN3aI[UH BEIYMCICHUN.
BbINOJHATH NPUKHAKY H OLIEHKY
pe3ylbraTa BBIYUCIICHUN;
npeaiaratb U NPUMEHSITh MPUEMBI
NMPOBEPKH BBIYUCIICHUN.

LEITYIO
yucna

IIpoBoauTH HCCICAOBAHMS CBOMCTB

TpeOOBaHMI yUYUTENs, MPHUBICYCHUIO HX
BHUMaHUS K 0OCyxmgaeMOW Ha Yypoke
uHpOpMAIUH, AKTHUBU3AIUU ux
MO3HABATEIHLHON IEATEIFHOCTH;

o noOyKaeHHe  OOydYaroluXcs K
COOJIFOZICHUIO HA YPOKE OOIIEHPUHSATHIX
HOpPM TIOBEJICHUS, TPABUI OOIICHUS CO
CTapIIMMH ¥ CBEPCTHUKAMH, TPHHITUIIOB
yaeOHOU MACIUTUIAHEI U
CaMOOpraHu3aluu;

° MIPUBIICYCHNE BHUMAaHWUS
oOyJaronmxcss K IEHHOCTHOMY acCIHeKTy
U3y4aeMbIX  Ha  ypoKax  SIBJICHHH,
opraam3anus ux paboTel ¢ moyyaeMon Ha
YpOKe COLIMAJIBHO 3HAYUMOM
uHpOpMaIUCH—MHUITMHUPOBAHNC ee
o0cyXaeHMs, BBICKA3bIBaHHS
00y4JalomMMICS CBOETO MHEHHA IO ee
MOBOJy, BBIPAOOTKM CBOETO K HEl
OTHOULICHUS;

o UCIIOJIb30BaHUE BOCIIHTATEIBHBIX
BO3MOXKHOCTEH COACpKaHUS Y4eOHOTO
npeaMeTa gyepes JIEMOHCTPAIIHIO
oOyJaronumcs TIPUMEPOB
OTBETCTBEHHOTO, IpaxTaHCKOTO
TIOBEJICHUS, TPOSIBICHUS YEIIOBEKOIIOOUS
U J00pOCEepACYHOCTH, dYepe3 Iomoop
COOTBETCTBYIOIIUX TEKCTOB JIJISI YTCHUS,
3ama4y s pelieHHs, POOJIEMHBIX
cuTyanui Juis 00CyXIeHUsI B Kiacce;
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npo0el, omupasch Ha YUCIOBBIC

AKCIIEPUMEHTHI (B TOM
qucIe c
MTOMOIIIBIOKOMITBIOTEPA).

Pacno3HaBaTh UCTUHHEIC U JIOKHBIE
BBICKa3bIBAHUS O APOOSIX,

NMPUBOIUTH MPUMEPBI U KOHTPIIPUMEPHI.
Pemiars mpocreiiliie TEKCTOBBIE 3aJayM,
cojepkaiiue IpoOHbIe TaHHBIC, U 3a/1a4d Ha
Haxoodicoenue 4acmu yeno2o u yeno2o no e2o
yacmu,  GbIAGNAMb HUX CX00Cmea U
paznuuus.

MogaeanpoBaTb X0/ pEHICHUS 3aJayu C
MTOMOIIIBIO PUCYHKA, CXEMBI, TAOTHUIIBI.
IIpuBoauTh, pa3doupaTrb, OLEHUBATH
pa3iMyHble pEUICHMs, 3aluCu pelIeHUuM
TEKCTOBBIX 3aJad MPU HEOOXOIUMOCTU C
HAaMpaBJISAIONICH TOMOIIBIO.

C nomompbl @eaarora  oOleHHBATh
MOJYYECHHBIM PE3yJbTaT, OCYILIEeCTBJISATH
CaMOKOHTpPOJIb,  MpOBEpsii  OTBET  Ha
COOTBETCTBHE YCIOBHUIO, HAXOAUTh OLTHOKHU.
3HAKOMHUTBLCH C UCTOPUEN Pa3BUTHS
apu(pMETHKH.

Harasanas
reoMeTpusi.
MHOTroyroJbHUKH!
(10 u

MHoroyronpHuku.  YeThIpEXyroybHUK,
IIPSIMOYTOJIBHUK,

KBaJpar.

TpeyronabHHK.

[Inomane u nepuMeTp NpAMOYTOJIbHUKA U
MHOTOYI'OJIbHUKOB,  COCTaBJIECHHBIX W3
IPSIMOYTOJIBHUKOB, €IUHULBI W3MEPEHHUS
wiomaau. Ilepumerp MHOTOyrojapHUKA.

Pacno3naBarb, M300paxkarb C MOMOIIBIO
4epTEXKHBIX HMHCTPYMEHTOB U OT PYKH,
MOZICIIMPOBATH U3 6YMaFI/IMHOFOyFOJIBHI/IKI/I.
IIpuBoANTH MPpUMeEPBI O0HEKTOB PEATHHOTO
MHUpa, UMEIOMUX (OpMYy MHOTOYroJIbHUKA,
NpAMOYIOJIbHUKA, KBajJpaTa, TPEYroJbHHUKA,
OLIEHUBATD UX JIMHEIHBIE Pa3MepHI.

BeruucasaTe: nepuMeTp  TPEYroJibHHKA,
MPSIMOYTOJIbHUKA, MHOTOYTOJIbHUKA;
IUIOIIA/b MPSMOYTOJbHHUKA, KBaJapara (Ipu

L4 IIpUMEHEHHNE Ha  ypOKe
MHTEPAKTUBHBIX  (opM  paboOTHI
00yyJaromuxcs: UHTEIUICKTyalbHbIX
urp, CTUMYJIUPYIOLIUX
MIO3HABATEIBHYIO MOTHUBAIIUIO;
JUCKYCCHH, KOTOpEIE JAroT
y4alumest BO3MOXHOCTb
npruoOpecTH OTIBIT BEACHUS
KOHCTPYKTHBHOTO Jajora;

TPYIIIIOBON paboThl MM pPabOTHI B
napax, KOTOpble y4aT HIKOJIEHUKOB
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HEOOXOUMOCTH C OMNOPOW Ha aJITrOPUTM
Y4eOHBIX ICHUCTBUI).

HN3o0paxkatsh OCTPOYTOJIBHBIE,
MPSIMOYTOJIbHBIE U TYIOYTOJIbHBIE
TPEYTOJIbHUKH.

Crtpouthb Ha KieT4aTol Oymare KBajpaT H
NpsAMOYIOJIbHUK C 3aJldaHHBIMU JJIMHAMU
CTOPOH.

HccnenoBath cBoiicTBAa IPSIMOYTOJIbHUKA,

KBaJpara IyTEM JKCIIEPUMEHTA,
HaOII0ACHUS, U3MEPEHUS, MOJEIUPOBaHMS;
CpaBHUBATh  CBOMCTBA  KBajapara U
IIPSIMOYTOJIBHHKA. PacnoznaBarsp

WUCTUHHBIC M JIO)KHBIE BBICKA3BIBAHUSA O
MHOTOYT'OJIbHUKAX, MPUBOAUTH MPUMeEpPbI U

KOHTPIIPUMEDPEI.

HccaenoBarh 3aBHCHUMOCTL  INIOMIAIU
KBaJipaTa OT JJIMHbI €ETOCTOPOHBI.
Hcnonb3oBars  CBOMCTBA  KBaJpaTHOM
CETKU AJIs TOCTpOeHus (uryp; pa3duBaTh
MPAMOYTOJIbBHUK Ha KBaJIpaThl,
TPEYTOJbHUKU, COCTABJATH (QUTYPHl U3

KBaJ[paToOB U MPSIMOYTOJIEHUKOB ¥ HAXOAUTh
uX Iomans, pasbuBate QUrypsl Ha
NpSMOYTOJIBHUKNA W KB3ApaThl W HaXOIUTh
ux Iomanab (Ipu HEOOXOJUMOCTH C
HaIPaBJISAIONIECH ITOMOIIIBIO).

BeIpaxaTh  BeIMYMHY ~— IUIONIagd B
Pa3INIHBIX eIMHHLIAX U3MEpEHUS
METPUYECKOH CHCTEMBI MEp, HCMO0JIb30BATh
3aBHCHMOCTH  MEXIY  METPUYECKUMHU
eIMHUIIAMA M3MEpPEeHMs IUIOLAaad  IpH
HEOOXOMMOCTH C OTOpPOH Ha CIIPaBOYHYIO
UH(OpMAIIHIO.

KOMaHTHOH pabote i
B3aMMOJICHCTBHIO c IPYTUMU
JICTbMH,

° BKJIIOYEHHE B YPOK UTPOBBIX
BHJIOB  JIEATEILHOCTH, KOTOPEIE
MOMOTaI0T MOAIEP>KaTh MOTUBALILIO
JeTed K  TONYYCHHIO 3HAHUMH,
HaJIQ)KUBAHUIO MMO3UTHUBHBIX
MCKJIMYHOCTHEIX ~ OTHOINICHHH B

KJjacce, MOMOTAIT YCTAHOBIICHHIO
Jo0poKenaTesIbHOM aTMochepsl BO
BpEMsI ypOKa,;

° OpraHu3aIus medcTa
MOTHBHPOBAHHBIX "
SPYAMPOBAHHBIX YYAIIMXCS Hal WX
HEYCHEeBAIOLIUMU

OJTHOKJTACCHUKAMH, JTAIOIIETO

INKOJIBHUKaM COIIMaJIbHO 3HAYUMBIH
OIIBIT COTPYAHUYCCTBA U B3aUMHOM
IIOMOIIIH;

® HMHUIIUHUPOBaHUE "
MOAJEPKKA HCCIIeJ0BAaTEIbCKOM
NEATECIbHOCTHU IIKOJBHUKOB B
paMkax peanuzanuu UM

WHAWBUAYAJTbHBIX u IpyIMIOBbIX
HCCJICOOBATCIBCKUX TIPOCKTOB, YTO

JacT  YYCHUKaM  BO3MOXKHOCTb
MIPHOOPECTH HaBBIK
CaMOCTOSITETTHHOTO pelieHus

TEOPETUYECKOW TIPOOJIEMBbI, HaBBIK

TEHEPUPOBAaHUA ©  OGOPMIICHUS
COOCTBCHHBIX HJeH, HAaBBIK
YBAXUTEIBHOIO  OTHOUICHUS K

qyXHM HzesM, O(OpMICHHBIM B
paboTax Jpyrux WCCIEIOBATEIICH,
HABBIK MYOJUYHOTO BBICTYIUICHUS
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3HAKOMHTBCS C IPUMEPAMH NIPUMEHEHUs
IUIOUAAM U TEpPUMETpa B IPaKTUYECKUX
cutyanusx. Pemars 3agayM u3 peanbHOU
KHU3HH, NIPU HEOOXOJMMOCTH C ONOPOM Ha
QJITOPUTM IIPaBUIIA, 00CYKAATH PA3JIMYHbIE
Croco0bI penieHus 3aaady

nepen ayJIUTOpHEH,
apryMEHTUPOBaHUS U OTCTAaUBaHUS
CBOEU TOUKH 3pEHMUSL.

IloBTOpEHUeE
u 000011IeHHe
(10 4

[ToBTOpEHHE OCHOBHBIX MOHSTUU U
METO/IOB Kypca 5 kiacca,000011eHne
3HaHW.

BeryucasrTs 3HAYCHUs BBIPAKECHU,
COJIepIKaIINX HaTypaJibHbIE 4yucia,
OOBIKHOBEHHBIE W  JIECATHUYHBIE JApoOH,
BBINIOJHATh TpeoOpa3oBaHUsl 4YHCENT MpuU
HE00X0IUMOCTH c HaIlpaBJSOIIEH
MIOMOUIBIO.

BpiOupars cmoco® cpaBHEHUS YHCel,
BBIYMCIICHUH, NPUMEHATH CBOlicTBa
apudmeTnyecKux neucTBUi s
palMOHAIN3alUN BIYUCIICHH.
OcyuecTBasTh CAMOKOHTPOJIb
BBITOJIHAEMBIX JICHCTBHM W CaMOIPOBEPKY
pe3yibTaTa BEIUUCICHUH.

Pemiate npocreiinye 3a1a4u U3 peaJlbHOU
KU3HH, TPHUMEHATh MaTeMaTHYeCKHe
3HAHMS U1 pElIeHHs] 3a7a4 U3 JAPYTrux
Y4eOHBIX TIPEIMETOB.

Pemiats, mpocreiiiiue 3axavyd pasHbIMH
crocodamu, CPaBHUBATH CIoco0bI
peuieHus 3a/1a4u, BbIOMpaTh
pPauMoHAJBHBIN €C1IOCO0.

° YCTAQHOBJICHHE  JTOBEPUTEIBHBIX
OTHOIIEHWH MEXIy YYHTEJIeM | €ero
Y4eHUKaMH, CMOCOOCTBYIOIINX
MO3UTUBHOMY BOCIIPUSITHIO
00yJaronUMHUCs MEJaroru4ecKux

TpeOOBaHMIA yUYWTEINsd, MPHUBICUCHUIO WX
BHUMAaHHUS K OOCYyXJIaeMOil Ha YpOKe
uHpOpMAIUH, AKTHUBU3aIUU ux
MO3HABATEIFHON JESITeTFHOCTH;

o noOyKJaeHHe OOydYarolUuXCcs K
COOJIFOZICHUIO HA YPOKE OOIIECHPUHSATHIX
HOPM TIOBEJICHHUS, TMPaBWJI OOIIECHUS CO
CTapIIMMH ¥ CBEPCTHUKAMH, TPUHIIAIIOB

yueOHOM JUCTIMTLITAHBI u
CaMOOpTaHU3aIHH;
° MIPUBIICYCHNE BHUMAaHUS

oOyJaronmxcs K IEHHOCTHOMY acCHeKTy
W3y4aeMBIX  Ha  ypOKax  SBIEHHI,
opraam3anus ux paboTel ¢ MoyyaeMon Ha

ypoke COLIMAJIBHO 3HAYUMON
MHQOpMaei—MHUIIMAPOBAaHHE ee
00CyXIIeHUs, BBICKa3bIBaHUS

00y4aromUMHCS CBOETO MHEHHS II0 €€
MOBOAY, BBIPAa0OTKHM CBOEr0 K Hel
OTHOUICHUS;

o UCIIOJIb30BaHUE BOCTIHTATEIBHBIX
BO3MOXKHOCTEH COACpKaHUS Y4eOHOTO
npeamera qyepe3 JIEMOHCTPAIIUIO
oOyJaronmmcs TIPUMEPOB
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OTBETCTBEHHOTO, IPaXTaHCKOTO
TTOBEICHUS, TPOSBICHUS YEIOBEKOTIOOHS
U 100OpOCEepAeYHOCTH, dYepe3 Moa00p
COOTBETCTBYIOIIUX TEKCTOB JUIsl YTEHHUS,
3aMa9 I peNICHEs,  IPOOJICMHBIX
CUTYaIui 711 00CY>KIICHUS B KJIacce;
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6 kiaacc (He menee 170 u)

Ha3zBanmue OcHoBHOE OcHOBHBIE BH/BI BocnurareabHbIi
pasaeia cojepsKaHHe JAesITeJIbHOCTH NMOTEHIUAJ pa3/iesa/TeMbl
(TemMmbI)Kypca o0yJammxcs
(4HCJI0 YaCOB)
HarypanbHbie Apudmernaeckue JICUCTBUS c|BbinmosiHAT, apudpmMernyeckue aeicreusi| © YCTaHOBJICHHE JIOBEPUTENIbHBIX
qUCJIa MHOTI'03HAYHBIMH HATYPaJIbHBIMHA YK CIIaMHU. | C MHOI'0O3HAYHBIMU HATypalbHbIMK| OTHOLICHAH MEXIy YYHTeIeM M  ero
(30 9) Yucnossle BBIPAXCHUS, MOPAJIOK | YMCIIaMH, HAXOAUTh 3HAYEHUs] YUCIIOBBIX | YICHUKAMU, CIOCOOCTBYIOIIMX
JIEACTBHIA, HCIIOJIB30BaHUE CKOOOK. | BBIpaXKEHHUI CcO CKOOKamMu U 0e3 ckobok;| [OSHTUBHOMY BOCIPHSTHIO 063:‘13*01““1‘4“0"
OKpyTJIeHHE HATYPAIBHBIX YHCEL. BHIMMCISTL  3HAYEHMS  BbpakeHuii,| NCAArOTMMCCKHX  TpeOoBaHmii  yuuTens,
IIPUBJICYCHUIO nux BHHUMaHHUA K

Jlenutenu U KpaTHBIE YUCIA; HAUOOIbULUL
obwull derumenv u HaumeHbuiee ooOuee

Kpammoe.
Pa3noxxenue  uyucaa  Ha  MPOCTHIE
MHOXHUTEIH.  JleIMMOCTh CyMMBI U

Mpou3BeeHUs. [leneHne ¢ 0cTaTKkoM.
Perrenue TekcTOBBIX 3a/a4.

COJICPIKAIIMX CTCTICHH.

BbINOIHATL  NPUKHAKY M OLEHKY
3HA4YCHUU YUCIOBBIX BBIPAKECHUH,
NPUMEHATH NpHUEMBbI NPOBEPKH
pe3yibTara.

Hcnonp3oBate IpH BBIYHCIICHUSX
NepeMeCcTUTEIbHOE M CoYeTaTelbHoe

CBOMCTBA CJIOKEHUS] M YMHOMKEHUs,
pacnpedenumenvHoe ce0iicmeo
YMHOMNCEHUA OMHOCUMETIbHO CI0MCEHUs,
CBONiCTBa apu(MeTHYECKHUX AeHCTBHH.
HccaenoBarh 4nCiioBble 3aKOHOMEPHOCTH,
MPOBOAUTHYHCIIOBLIC SKCIICPUMCHTBI.
®opmyIHMpoBaTh ONpeAeJeHUs JeTUTENs
M KpaTHOro, HauOONbIIEro  OOIIEro
JEeIUTeNss W HAauMEHbIIEro  oOIIero
KpPaTHOTO, MPOCTOTO U COCTAaBHOT'O YHCEI;
UCIOJb30BATh ATH IOHATUSA IPU PELICHUU
3agad (mpu HEOOXOAMMOCTH C ONOpOW Ha
AITOPHUTM TIPABHIIA).

HpHMEHﬂTb AJITOPUTMBI  BBIYMCJIICHUSA

o0cyxnaeMoil Ha ypoke uHPOpPMALUH,

aKTHBU3AIINU ux MO3HABATEIILHOM
JIeTEIbHOCTH;
o noOyxnaeHue  oOydarommxcs K

COOJIFOICHUI0O HAa YPOKE OOIICIMPHHSATHIX
HOPM TIOBEICHHS, TPABHUI OOINECHUS CO
CTapUIMMH W CBEPCTHUKAMU, TNPHUHIIUIIOB
y4eOHON JUCIUIUIMHBI U CAMOOPTaHU3AIINY;

° MIPUBIICYCHHE BHUMAaHWUS
oOyJarommxcss K IEHHOCTHOMY AaCIeKTy
U3y4aeMBbIX Ha ypoKax SIBJICHUH,
opraHm3anus ux paboTHl ¢ MOTydyaeMoW Ha
YpOKe COLUAIIBHO 3HAYUMOU
nHpOpMaIUCH—THUITMHPOBAHNC ee
o0cyXaeHus, BBICKA3bIBAHHS
00y4JalomMMICsT CBOETO MHEHHS 10 ee
MOBOJy, BBIPaOOTKM CBOETO K  HeH
OTHOULICHUS;
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HauOoJIBIIETO  OOIIEro  JeauTend U
HAaUMEHBIIIET0 OOIIEro KPaTHOTO JIBYX
qucell, aJrOPUTM pa3JIOKEHHUS YHCIa Ha
MPOCTHIC MHOKUTEIH.

HccnegoBarh CBOMCTBA JEIUMOCTH
CYMMBI M IPOU3BEACHHS YUCEII C ONIOPO Ha
BOIIPOCHBIN IIJIaH.

IIpuBOANTHL MPUMEPBI YUCEI C 3aIAHHBIMH
CBOWMCTBaMH, PACHO3HABATH BepPHbIE H
HEeBEpPHbIe YTBEPXKICHUS O CBOMCTBaxX
Yucell, onpoBepraThb HEBEPHBIC
YTBEPKACHHS C TOMOIIHIO0 KOHTPIIPUMEPOB.
KoHncTpyupoBarh MaTeMaTHYecKHue
NpeIJIoKEeHHsI C TIOMOIIBIO CBSA30K <,
UMY, «ECIH..., TO...» TI0 00pa3ily.
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Pemath TeKCTOBBIE 3a/1a4M, BKIIIOYAIOLINE
MOHATHUSL  JACTUMOCTH, apUPMETHUECKUM
croco0oM, HCIOJIb30BaTh Tepedop Bcex
BO3MOXKHBIX BAapHAHTOB C OINOpPOM Ha
BOIIPOCHBIN IIJIaH.

MopeaupoBaTh XOJl PELICHUS 3aJauu C
MOMOIIBIO PUCYHKA,CXEMbI, TaOJIHIIBI.

[TpuBoauUTH, pa3buparts, OLICHUBAThH
pa3jinyHble pelleHusl, 3aMCU peleHui
TEKCTOBBIX 3aa4 C Halpapisiolen
IIOMOUIBIO.

Kputnueckn oneHuBaTh MOJYyYEeHHBIN
pe3yJabTar, HAXOIUTh o1uOKH,
OCYLEeCTBJIATH CAMOKOHTPO.Ib,
npoBepsis  OTBeT HAa COOTBETCTBHE
YCJI0BHIO.

Harasanas
reoMeTpus.
IIpsimble HA
IJIOCKOCTH
(74)

Ilepnenouxynapuvie npsamvie.
IlapannenvHuvle npsamvle.

PaccrosiHue Mexny 1ByMs TOYKAMH, OT
TOYKH 10 MPSMOW,IJIMHA ITyTH HA
KBaJI[paTHOM CETKE.

Ilpumepyol npsimuix 6 npocmpancmee.

Pacno3HaBaTp Ha 4epTekax, pUCYHKax
Cllydyad B3aMMHOTO pAaclOJOXKEHUS IBYX
MPSIMBIX.

MN300paxkath ¢ NMOMOIIBI YepPTEKHBIX
HHCTPYMEHTOB KjeTyaToil Oymare nBe
IIEPECEKAIOIIHEC IpsIMBIE, nBe
IapajuleNIbHbIE MPSIMBIE, CTPOUTH INPSAMYIO,
NEPIEHIUKYIISIPHYIO TaHHOU.

IIpuBoauTH npuMepbl

napajuiebHOCTH U
MEePIEeHIUKYIIPHOCTH MPSIMBIX B
MIPOCTPAHCTBE.

Pacno3naBatsp B MHOTOYTOJIbHUKAX
MEPIECHIUKYIAPHBIE W IapaJUIe/IbHEBIE
ctoponbl. U300pasaTh MHOTOYTOJBHUKH C
IapajuIeIbHBIMUY, MEPHEHIUKYIIIPHBIMU
ctopoHamMmu 1o  oOpasuny. HaxoauTs

° WCIIOJIB30BAaHUE  BOCIIUTATENILHBIX
BO3MOXKHOCTEH  cofepxaHus  y4eOHOTrO
npeaMeTa qepe3 JEMOHCTPALIIIO
00y4aromuMesi IPUMEPOB OTBETCTBEHHOTO,
TPaKIAaHCKOTO  TIOBEICHUS, IPOSIBICHUS
YeNOBEKOMIOOMsI H  JOOpOCcepaedHOCTH,
4yepe3 1moJ00p COOTBETCTBYIOIIMX TEKCTOB
JUIL  YTeHWs, 3adad Ul peIleHHs,
NPOOJICMHBIX CUTYallMid I OOCYKICHUS B
Kiacce;

L4 MIpUMEHEHNE Ha YpOKe
MHTEPAKTUBHBIX bopm paboThI
0o0yyaromuxcs: HMHTEIUIEKTYaJbHbIX HID,
CTUMYJIUPYIOLINX [103HABaTEJIbHYIO

MOTHBALIMIO; JUCKYCCUH, KOTOpBIE JaIOT
y4aliuMcsi BO3MOXKHOCTh IPUOOPECTH OIBIT
BEJCHUS  KOHCTPYKTMBHOIO  JHajora;
TpynmnoBoil paboTel WM paboOTHl B Mapax,
KOTOpBIE y4yaT IIKOJIBHUKOB KOMaHJIHOU
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paccTosiHie MeXJIy JABYMs TOYKamH, OT
TOYKM [0 TMpsAMOW, JJIMHY TyTH Ha
KBaJPaTHON CETKE, B TOM UHCIIE HUCTOIb3Ys

nu(poBbIE peCypCHI.

paboTe W B3aMMOJAEHCTBHUIO C IPYTUMHU
JETbMU;

o BKJIIOYEHHUE B YPOK UTPOBBIX BUIOB
JIeSITeJIbBHOCTH, KOTOpEIE IIOMOTaf0T
MOIIeP>KATh MOTHBAIUIO Jerei K
MOJIYYCHUIO 3HAaHUH, HaJIQ)KUBAHUIO

MO3UTUBHBIX MEKIUYHOCTHBIX OTHOIICHHUN
B KJacce, IIOMOTalOT  YCTAHOBJICHHUIO
Io0posKenaTenbHOH aTMocdepbl BO BpeMs

ypoka;

Apoon
(32 y)

OObIkHOBEHHAst ~ ApoOb,  OCHOBHOE
CBOWCTBO TpOOH,COKpaIICHHE
npo6eit. CpaBHEHHE U YIOPSI0UMBaHHUE
npobei. JlecsaTuaabie ApoOH U
METpPUYECKasi CUCTEMAa Mep.

Apudmernueckue  aeictBus ¢

OOBIKHOBEHHBIMU U

JECATUYHBIMU JAPOOSMHU.

CpaBHUBATh U YNOPSIAOYMBATH Jpo0OH,
BBIOUpPATH €HOCO0

CpaBHEHHSI JpoOei.

IIpeacraBasATh necsATUYHBIE IpoOU B BHIE
OOBIKHOBEHHBIX Jpo0eii 1 0OBIKHOBEHHBIC B
BUJIC JECATHYHBIX, HCIO0JIB30BATh
IKBHBAJEHTHbIE npeacTaBJIeHUs]
IpOOHBIX YHUCEN NMPH HUX CPaBHEHUH, NpPHU
BBIUUCIICHUSX (IIPH HEOOXOJUMOCTH C

° OpraHU3aIHs medcTBa
MOTHUBHUPOBAHHBIX U 3PYyIUPOBAHHBIX
yYanuxcs HaJ WX HEYCICBAIOIIUMU
OJTHOKIIACCHUKAMH, JAOIIETO
HIKOJBHUKAM COIMATIbHO 3HAYMMBIH
OMBIT COTPYAHHYECTBA M B3aMMHOMN
TIOMOIITH;

o MHUIMIPOBAHNE U MOIJICPIKKa
UCCIIEIOBATENbCKOM  AEATENIbHOCTH
IIKOJIFHUKOB B PaMKax pean3anuy IM
WHIUBUAYAJIbHBIX M TPYHIIOBBIX
UCCIIEIOBATENbCKAX MPOEKTOB, YTO
Jact yUCHHKaM BO3MOXHOCTb
pHOOPECTH HABBIK CAMOCTOSATEIILHOTO
pelIeHUsT TeOpeTHYECKOH MpOOIeMBl,
HaBBIK TeHEPUPOBaHUS U 0popMIIeHUS
COOCTBEHHBIX ueH, HaBBIK
YBOXHUTEIBHOTO OTHOIICHHS K Hy>KHM
uaesM, oQopMIIEHHBIM B paboTax
JPYTUX  HWCCIeloBaTened,  HaBbIK
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MyOIMYHOTO  BBICTYIUICHUS — TIEPE.
aymIuTOpHeH, apryMEeHTHPOBaHUS U
OTCTaWBaHUS CBOCH TOUKU 3pCHUSL.

L OpraHu3aIus medcTa
MOTHBHPOBAHHBIX W 3PYyINPOBAHHBIX
yYaluxcs HaJ WX HEYCICBAIOIIUMU
OJIHOKJIACCHUKAMH, JAIOIIEro
IIKOJIFHUKAM COIMAJIbHO 3HAYMMBII
ONBIT COTPYAHUYECTBA U B3aUMHOMU
MTOMOIIIH;

o MHUIMMPOBAHUE U MOIJICPIKKa
UCCIIEIOBATENbCKOM  AEATENILHOCTH
MIKOJBHUKOB B PaMKax pealn3alui UM
WHIUBUAYAJIbHBIX W TPYNIIOBBIX
UCCIIEZIOBATENICKUX HPOEKTOB, 4TO
Jact YUeHHKaM BO3MOXHOCTb
pHOOPECTH HABBIK CAMOCTOSATEIILHOTO
pelIeHus TEeOpPEeTHYECKOH IpoOIeMsbl,
HaBBIK T€HEPUPOBaHUS U 0popMIIeHUS
COOCTBEHHBIX uaew, HaBBIK
YBOXHUTEIBHOTO OTHOIICHHS K Wy>KHM
uaesM, oQopMIIEHHBIM B paboTax
OpYyTUX  HUCCIeloBarened,  HaBbIK
NyOJIMYHOTO  BBICTYIUICHHS — IIEpej
ayANTOpUEH, apryMEHTHPOBaHUSI U
OTCTaWBaHUs CBOCH TOUYKH 3PEHHUS.
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OrtHomrenue. JleneHue B JaHHOM
OTHOIIEHUU. Macwumab,mponopius.

[TousitTue npouenta. Boluucnenue
MPOIICHTa OT BEJIMYMHBI WBEJIMYUHBEI 110 €€
MIPOLICHTY.

Pemienue TeKCTOBBIX 3a7a4, COIEPIKAIINX
apoOu u nmpoueHtsl. [IpakTuyeckas padora
«OTHOIICHNE JUTMHBI OKPY)KHOCTH K €€
THAMETPY».

HaIPAaBJISAIOLIEH TOMOILBIO).

Hcnonb3oBaTrh JAecSITUYHBIE JpoOM  MPHU
npeoOpa3oBaHUM BEIUYMH B METPUYECKOM
CUCTEME MED.

BeinoaHATL apupmMeTHyecKkre AEHCTBUA C
OOBIKHOBEHHBIMU HICCATUIHBIMU APOOSIMHU.
BoryucasrTs 3HAYCHUs BBIPAKCHHUI,
coJepKalx OOBIKHOBEHHBIC M JIECATHUYHBIC
JIpoOH, BBITIONHATE MpeoOpa3oBaHus ApoOeH,
BbIOMpaTh CHOC00, NMPUMEHATH CBOWCTBA
apupMeTUIECKUX NEUCTBUMN TUIA
palOHaIN3alMU BBIYUCIICHUH.

CocTaBasiTb OTHOLICHHS U MPOIMOPLUH,
HAXOAUTH OTHOIIEHUE BEJIMYMH, JAEIHUTh
BEJINYMHY B JAHHOM OTHOILIEHUM.

HaxoauTes JKCHEPUMEHTAJIBHBIM IYTEM
OTHONIIEHHE JUIMHBI OKPYXHOCTH K €&
TUaMEeTpy (pu HEOOXOIUMOCTH c
HaIPAaBJISAIONIEH TOMOIIBIO).

Haxoguty wMmacmTab mmiaHa, KapThl W
BBIYUCIISITh PACCTOSIHUS, UCIIONB3YSl MaclITad
C ONOpOH Ha aJITOPUTM Y4YEOHBIX NEHCTBHA.
OOBLACHATH, qT0 TaKoe MPOLEHT,
ynoTpeOsiTh  000pPOTHI  PeYr CO CJIOBOM
«TIPOLIEHT». BhIpaaTh NMPOIEHTH B pOOIX
U JApoObU B TMPOIEHTAX, OTHOILIEHUE JBYX
BEJIMYMH B IIPOLICHTAX.

BbI4MCIATH IPOLEHT OT YKUCJIA U YUCIIO IO €T0)
MPOLIEHTY.

Oxkpyrasate JpoOu M MPOLEHTHI, HAXOAUTh
NpUOJIMKEHUST YHCEN IPU HEOOXOTUMOCTH C
HCIIOJIb30BaHNUEM BU3YaJIbHOM OIMOPHI.
Pemiars 3agaum Ha 4YacTH, MNPOLIEHTHI,
OpONMOPLUMH, HAa  HAXOXKACHHE  Jpodu
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(porieHTa) OT BEJIMYMHBI U BETUYUHBI 1O €8
npobu  (mporeHTty), apobu  (mporieHTa),
KOTOPBI COCTaBISIET OJHA BEIMYMHA OT

JPYTOM. IIpuBoauTD, pa3ouparn,
OLEHUBATH PA3IUYHBIC PEIICHUs, 3alUCH
perieHui TEKCTOBBIX 3ajgad npu

HEOOXOIMMOCTH C HANPaBIISAIOUICH TOMOIIBIO.
HU3Baekars uHpopManuo w3 TaOIHI |
quarpamM, HMHTEpIpPEeTHpPOBaTh TaOJIUYHbBIE
NaHHble,  OMpeneNnaTb  HauOosbliee U
HaMMCHBIIICC U3 MPCACTABIICHHBIX JaHHBIX.
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Harasanas
reoMeTpus.
Cummertpus
(69)

Ocesasn cummempus.
Llenmpanvhasn cummempus.
Ilocmpoenue

CUMMEMPUYHBIX Pu2yp.

Cummempus 6 npocmpancmee.

PacnosnaBarhb Ha yepTexax 5
U300paxeHusX, H300paxkaTb OT pPYKH,
CTPOUTH C TIOMOILIbIO HHCTPYMEHTOB
burypy (0Tpe30K, JOMaHyI0, TPEYrOJbHUK,

IIPSIMOYTOJIBHUK, OKPYHOCTb),
CUMMETPUYHYIO JITaHHOM  OTHOCHUTEIBHO
OpsIMOM,  TOYKM €  HAIpPaBIIAIOLIEH
MIOMOUIBIO.

HaxoauTh npuMepsl CHMMETPUH B
OKpY’KaroIlleM MHUpe.
MopaeaupoBate u3 Oymaru 1Be
burypsi,
CUMMETpPUYHBIE
OTHOCUTENIBHO TPSIMOM;
KOHCTPYHPOBATh
reOMeTpUYECKHe
KOH(UTypaIuu, UCIOIb3ys CBOMCTBO
CUMMETPUH, B TOM YHCJIE€ CTIOMOILIBIO
U POBBIX PECYPCOB C ONIOPOH Ha
AITOPUTM YUEOHBIX ICHCTBHIA.

° YCTaHOBJIEHHE JIOBEPHUTEIILHBIX
OTHOIIEHWH MEXIy y4YUTeleM U €ero
Y4EeHUKaMH, CHOCOOCTBYIOIINX
MO3UTUBHOMY BOCIPHUSTHIO 00YYAIOIIUMHCS
Nearorn4eckux  TpeOOBaHWH  yduTens,
MIPUBIICYCHUIO nux BHHUMAaHU K
oOcyxnaeMoii Ha ypoke HH(pOpMaIHH,

AKTUBH3AINH 1754 MO3HABATEILHON
JIeSITeIILHOCTH;
° noOyXKJaeHHe  OOy4aroIMXCs K

COONIIOJICHHAIO Ha YPOKE OOIEHpPUHSTHIX
HOpPM IIOBEJCHMS, MpaBUI OOLICHHUA CO
CTapIIUMM U CBEPCTHUKAMH, IPHUHIUIIOB
yueOHOM AUCUUIIMHBI U CAMOOPTaHU3alHY;
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Broipaxkenus [Ipumenenue OyKB JUIS 3anucH | Acnosib30BaTh OyKBBI 11 00O3HAUYCHUs| @ NPUBJICUCHUE BHUMAaHUs
¢ OyKkBaMu MaTeMaTHIECKUX BBIPAKEHUN M|4uWcel, MpU 3aliUCH  MaTeMaTHYeCKHX | OOYYalOIMXCS K IECHHOCTHOMY aCIeKTy
(6 9) NIpeIOKEHUN. bykeennvie evipajxcenus u|yTBEpKIEHUN, COCTAaBIATH OykBeHHble| H3YTaCMBIX — Ha  ypoKax ’[Bﬂeﬁlﬂﬁ’
YUCL06blE NOOCMAHOBKU. BBIPAKEHUS 110 YCJIOBHUIO 3a/1a4H. OpraHusaliA ux paboTbl ¢ moMyaemoit Ha
ByKBeHHbIC ~ paBEHCTBA,  Haxox/cHue | HlccleaoBaTh  HECTIOXKHBIE  UHCIOBBIE| JPOrC _COIMATIbHO 3Hatmon
MHQOpMaei—MHUIIMAPOBAHHE ee
HEU3BECTHOT0 KOMITOHEHTa. DopMyIIbI. 3aKOHOMEPHOCTH, UCIIOJIb30BAaTh OYKBBI TSI
O6CY)KI[€HI/I$I, BBICKAa3bIBaHU
X 3alIACH. O6yT-IaIOI]_II/IMI/IC}I CBOCro MHCHHSA IIO €€
BeruucasarTe YHUCIIOBOE 3HAYCHHE| yonony  BRpaBoTKH  CBOEro K Heif
OYKBEHHOTO BBIDKCHUS TIPH 33MaHHBIX |  orgomenus;
3HayeHUsX OYKB C OMOPOW HA AIrOpUTM| o
o o HCIIOJIB30BaHUC BOCIIMTATCIIBHBIX
YIEOHBIX ICHCTBHH. BO3MOXKHOCTEH  coIepKaHus  y4eOHOro
3anuceiBaTh  (GOPMYJIbI: NEPUMETPA M| ppenvera yepes JIEMOHCTpALHIO
omanan  IpAMOYTOJIbHUKA,  KBAaApaTd,| oOyvarommmcs MPUMEPOB OTBETCTBEHHOTO,
MUIMHBL  OKPY>KHOCTH, IUIOLIad  KPYTaA;| TpaXTaHCKOTO TOBEACHHUS, TPOSIBICHUS
BBINOJIHATh  BBIYUCJICHUA 10 OTHUM| YEIOBEKOMIOOMS H  JOOpOCEpAeYHOCTH,
dopmyam. 4epe3 MmoAbdOp COOTBETCTBYIOIIMX TEKCTOB
CocraBasite  (opmyJibl, BbIpaxaromue| AT1  HUTCHHA,  3a7aq Ul PCLICHUS,
3aBUCUMOCTHU MEXIY BEJIMYMHAMU: HpO6J’I€MHHX CI/ITyaI_II/Iﬁ JJIA O6C}’)K,I[CHI/IH B
CKOPOCTb, BpPEMs, pACCTOSHHUE; IieHa,| <13acce,
KOJIMYECTBO, CTOMMOCTb;
MIPOU3BOJIUTENIBHOCTb,  BpeMs,  O0BEM
paboThL; BBIMOIHATH BBIYMCIEHUS [0 3TUM
dopmymnam.
Haxoauth HEU3BECTHBIN KOMIIOHEHT
apuMETUIECKOTO IEHCTBUS.
Harasinnas YeThIpEXYTroJIbHUK, npuMepsl | U300pakarb Ha  HEIMHOBaHHOW  u| @ PUMEHCHHUE Ha ypoke
reomMeTpus. 4EeTBLIPEXYTONBHUKOB.  [IpAMOYrONbHHUK, | KIIETUaTOM Oymare c| HMHTCPAKTHBHBIX dopm paboTE!
Durypbl KBaJlpaT: CBOWCTBa CTOPOH,  YIJIOB,|HCIOJIb30BAHUEM YePTEKHBIX 00y4arOIMXCs:  MHTCIUICKTYalbHBIX — HID,
,Z[HaFOHaHCfI. WHCTPYMEHTOB CTUMYJIUPYIOIINUX . IO3HABAaTCIIbHYIO
quBIpéXYTOJ'IBHI/IKI/I C 3aJTaHHBIMH MOTHBAWIO; OUCKYCCHUH, KOTOPBIC OAarOT

CBOMCTBaMU: C

YYanuMcsi BO3MOXHOCTh TTPHOOPECTH OTBIT
BEJIeHNsI ~ KOHCTPYKTHBHOTO  JHAaJiora;
TpyNIOBON pabOThl MM pabOTHl B IMapax,
KOTOpHIE y4yaT IIKOJIHHUKOB KOMAaHJHOMN
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pabore W B3aMMOIEHCTBUIO C JPYTUMH
JETbMU;

o BKJIIOYCHHE B YPOK HTPOBBIX BUIOB
JIeSITeJIbBHOCTH, KOTOpEIE IIOMOTaf0T
MOIIeP>KATh MOTHBALHIO neren K
MOJIYYCHUIO 3HAHUH, HaJIa)KUBaHHIO

MO3UTUBHBIX MEXIUYHOCTHBIX OTHOILICHHUN
B KJacce, IIOMOTalT  YCTaHOBJICHUIO
JI00posKenaTenbHON aTMocdepsl BO BpeMs

ypoKa;
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HA
IUIOCKOCTH
(14 9)

N3mepenue yriios. Buabl TpeyrojbHUKOB.

[Tepumerp wmHOrOyrosbHuka. Iliomans
¢burypsl. @opMysibl IEpUMETPA U MIIOLIAAN
HPSIMOYIOJIbHUKA. [Tpubnmxénnoe
HU3MEpeHHe miomanu Guryp.

IIpakmuyeckas paboma «Illnowaos kpyeay.

napajjiejIbHbIMH, HNEPIEHANKYIIPHBIMU,
PaBHBIMH CTOPOHAMH, NPSIMBIMHM yIjaMu H
ap., paBHOOEIPEHHBIN TPEYTOJIbHUK.
Ipennarate u  00Cy:KIaTh CHOCOOBI,
ajaroputmbl  nioctpoenus. HccaenoBars,
UCIIONIB3YSl  DKCHEPUMEHT, HaOIIoJeHue,
MOJIEJIMPOBAHUE, CBOMCTBA

NpSAMOYTOJIbHUKA, KBajpaTa, pa3OuBaTh Ha
TPEYrOJILHUKA C OIOPOM Ha BOIPOCHBIN
IUIaH.

O00CHOBBIBATD, onpoBepratrb c
IIOMOLIBI0 KOHTPIPUMEPOB YTBEPKICHHUS O
IPSIMOYTOJIBHHUKE, KBAaIpaTe, paco3HaBaTh
BEPHBIC U HEBEPHBIC YTBEPKICHHUS.
HM3mepsATb H  CTPOMTH C  IIOMOIIBIO
TPaHCIIOPTHpA YIJIBI, B TOM 4HCIE B
MHOTOYIOJIbHUKE,  CPaBHMBATh  YIJIBI,
pacno3HaBaTb OCTpbIC, IpsMBIC, TYIIBIC,
Pa3BEPHYTHIE YIUIBL.

Pacno3naBars, U300paxkaTh

OCTPOYTOJIbHBIH, NPSMOYTOJIbHBIMH,

TYIOYTOJIbHBIH, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUI

TPEYroJIbHUKUA (TIpH  HEOOXOAUMOCTH C
UCIIOJIb30BaHUEM BU3YaJIbHON OIOPHI).
BouruuncasaTo MIEPUMETP

MHOT'OYT'OJIbHUKA,

IO IbBMHOTOYTOJIbHUKA
pa3bneHneM Ha NPSIMOYTOJIbHUKH, Ha
paBHBIEQUTYpbI, UCTIOIB30BATh
MCTPUUCCKHUEC CAUHULIBI U3MCPCHUAJINHBI U
IUIOUIA/IN C OMOPOI Ha aIrOPUTM y4eOHBIX
neiicteuil. Ucnmosib30BaTh NPpUOIHKEHHOE
H3MepeHue JJIMH U IUIoIajeiiHa

L OpraHu3aIus medcTaa
MOTHBHPOBAHHBIX u 3PYAUPOBAHHBIX
yYammxcsi  HaJA WX HEYCHEeBAIOIIMMHU

OJTHOKJIACCHUKAMM, JAOIIET0 IIKOJHLHHKAM
COIIHAJILHO 3HAYUMBII OIIBIT
COTPYAHHYCCTBA U B3aUMHOU ITOMOIIIH;

° WHUIIMHPOBAHUE U  TOJJICPIKKA
UCCIICIOBATEIHCKON JEATSILHOCTH
IIKOJIFHUKOB B paMKaxX pealn3alud UM
WHIUBH/Ty aTTbHBIX u TPYIIOBBIX
UCCIICJIOBATEIBCKUX TPOCKTOB, YTO JAaCT
YUEHHKaM BO3MOXKHOCTh TIPHOOPECTH HABBIK
CaMOCTOSITETIFHOTO PEIIEHHS TEOPETUIECKON
mpoOJIeMBbl, HABHIK  TECHEPUPOBAaHUA U
oopMiIeHUsT COOCTBEHHBIX HJCH, HAaBBIK
YBKUTEIHHOTO OTHOIICHUS K Uy>KAM HIESIM,

opopmieHHsIM B paboTax  ApPYyrux
uccienoBareneld,  HaBBIK  MYOJWYHOTO
BBICTYTIJICHUS nepen ayAuTOpHUeH,

apryMEHTUPOBAaHUS W OTCTaWBaHUS CBOEH
TOYKH 3PCHUSL.
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KJIETYaTOU Oymare, mpuUOTMHKEHHOE
U3MEPEHUE UIMHBIOKPY)KHOCTH, TUTOMIAIN

Kpyra.

ITono:kuTEILHBIE
H
oTpHLATeJIbHbIE
qucaa

(40 )

Lensie qucia. Mooynw yucua,
2eomempudecKkas uHmepnpemayusi MOOYJis.
YHucnosvie npomesxcymku.

[TonoxxurenbHbIC U OTPUIATEILHBIC YHCTIA.
CpaBHenue MOJIOKUTEIBHBIX u
OTpHUIATENIbHBIX 4YHce]. ApupMETHUYECKHEe
NCUCTBUSL € TOJIOKHUTEIBHBIMH U
OTpHUIATENIbHBIMH YUCJIaMHU.
Pemenue TekcToBbIX 3a1a4.

IIpuBoauTL NpHMEPHI HCIOIB30BAaHUS B
peaNbHOM  JKM3HU  TIOJIOKHUTEIBHBIX U
OTPULATENIBHBIX YHCEIL.

HN3o0paxars IS qHcia,
IIOJIOKUTEIbHBIE M OTPULIATENIBHBIEC YHUCIIA
TOYKaMU Ha YHUCJIOBOU NIPSIMOH,
HCIOJIB30BATh UHCJIOBYIO MPAMYIO AJIs
CPAaBHEHHS YHUCEIL

IIpumensaTs npaBuJia CPAaBHEHH,
YHOPSAAOYMBATD LIEJIbIC UUCTIA; HAXOOUMDb

° YCTaHOBJIEHHE JIOBEPUTEITEHBIX
OTHOIIEHWH MEXAy YYUTEIeM H  €ro
YYeHUKaMH, CITOCOOCTBYIOIMINX
MO3UTUBHOMY BOCTIPHATHIO O0yYaroIIUMHCS
MEAaroTH4ecKuXx  TPeOOBaHWHA  yUUTEs,
NPUBJICYCHUIO NX BHUMaHHUS K 00CyKIaeMon
Ha ypoke WHGOpPMAIUK, AKTHBHU3AIMH WX
MO3HaBaTEIbHON JESITEIbHOCTH;

° noOyKaeHHe  oOydJaromuxcs K
COONIIOZICHUI0 HAa YPOKE OOIICTPUHSITHIX
HOPM TIOBCJICHHUS, TPABWJI OOIIEHHUS CO
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MOOYIb Yuca.

@opMyJIMPOBATh NMPABHUJIA BBEIYHCICHUS C
MOJIO)KUTEIBHBIMA W OTPHUIATEIbHBIMU
YHCIIaMH, HAXOAUTHh 3HAYEHHs YHCIOBBIX

CTapUIMMH W CBEPCTHUKAMU, TPUHIIMIIOB
y4ueOHOHN TUCIMILTAHEI K CaMOOPTaHN3aIINM;

L MIpUBJICUCHUE BHUMAaHUSI
oOydarommxcsd K IEHHOCTHOMY AacHeKTy
M3y9aeMBbIX Ha ypokax SIBIICHUH,

opranuszanus ux paboTHl ¢ MOIyYaeMoOi Ha
YpOKE COLMANBEHO 3HAYMMON HH(pOpMareri—
MHULIUMPOBAHUE ee 00CyXIIeHUs,
BBICKAa3bIBaHUA  OOYYaIOUIMMHUCS  CBOETO
MHEHUS 110 €€ MOBOAY, BBIPAOOTKU CBOETO K
HEH OTHOIIICHUS;
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BBIPAKEHHUI, CoZepKaLINX
NEUCTBUSI C
MOJIOKUTEIBHBIMU U OTPUIATEIbHBIMU

YHCclIaMU MIPU HEOOXOIMMOCTHU C OMOPOI Ha
ITOPUTM MpPaBUIIA.

IIpumeHsATH CBOWCTBA CIOXKEHUS U
YMHOXXEHUS Uil MpeoOpa3oBaHUs CyMM U
IIPOU3BEICHUN.

IIpencraBienue
AAHHBIX
(6 1)

[IpsamoyronbHas  cucrema
Ha

MIJIOCKOCTH.
KoopauHaTsl TOUKH Ha MJI0CKOCTH,

abcuucca 1 OpIuHaTa.

KOOpJIMHAT

CronbuaTbie U KPYrOBbIE
auarpaMmmsl. [Ipaktnueckas
pabota «IlocTpoenue
arpamMmm.
Pemenne  TEeKCTOBBIX  3ajad,
COJIEpKaIlMX JIaHHBIE,
npeJCcTaBIeHHbIC B TA0IMIIAaX U HA
Juarpammax.

OO0BSICHATH M MITIOCTPUPOBATH NOHATHE
MPsIMOYTOJIBHOW CHUCTEMBbl KOOpPAMHAT Ha
IJIOCKOCTH, UCIIOJb30BATHL TCPMHUHOJIOTUIO;
CTPOUTH Ha KOOPAMHATHOM IUIOCKOCTH

TOYKM W Qurypel 1O  3aJaHHBIM
KOOpJMHATaM, HaXOAUTh  KOOPIAMHATHI
TOYEK.

Yurare  cronOyaTele W KPYrOBBIE
IMarpaMMbl; HHTEPNPETHPOBATH JIaHHbBIC;
CTPOUTH cTonOuaThIe JTUarpaMMBbl.
Hcnoan3oBarh uHdopmaumio,
MpEeICTaBJICHHYI0O B Tabnmumax,  Ha

JarpaMMax i peiieHus TEKCTOBBIX 3a/1a4
Y 3a71a4 U3 peajibHOM KU3HU.

o UCTIONb30BaHUE  BOCIUTATEIHHBIX
BO3MOXKHOCTEH  cojiepkaHus  y4eOHOro
npeaMeTa yepes JEeMOHCTPALIUIO
00yJarommmMcs MPUMEPOB OTBETCTBEHHOTO,
TPaXJAHCKOTO  TOBEACHUS, TPOSIBICHHS
YEJIOBEKOMIOONST W JTOOpPOCEPIECUHOCTH,
yepe3 MoAOOpP COOTBETCTBYIOUIMX TEKCTOB
JUIS  YTeHWs, 3aaad  JUIs  pelICHUs,
NpOOJIEMHBIX CUTYAIMH It OOCYKJICHHS B
KJiacce;

L4 MIpUMCHCHHUEC Ha YpOKe
WHTEPAKTUBHBIX dhopm paboThI
00y4JaloOlMXCs: HWHTCIUICKTYAIBHBIX —UTP,
CTUMYJIUPYIOIINX [03HABATEIbHYIO

MOTHBALIMIO; JWCKYCCHH, KOTOpBIE [AIOT
YYanuMcsi BO3MOXHOCTh MPUOOPECTH OITBIT
BEJICHUS  KOHCTPYKTHBHOIO  JHAJOra;
TpyNIoBOH paboThl WM paboOTHl B Mapax,
KOTOpBIE y4YaT INKOJIHHUKOB KOMaHIHON
paboTe W B3aUMOJICHCTBHIO C JPYTHMH
JIETHMH;

° BKIIFOUEHHE B YPOK WUTPOBBIX BHJOB
JIeATEIbHOCTH, KOTOpBIE MTOMOTaIOT
mojepXaTh ~ MOTHBAaIMIO  JAETed K
MOy YEHHUIO 3HaHWH, HaTKUBAHUIO
MO3UTHBHBIX MEKIUYHOCTHBIX OTHOIICHUN
B KJacce, TOMOTalT YCTaHOBJICHUIO
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I00posKenaTenbHOH aTMocdepbl BO BpeMs
Ypoxa;

Harasignas Ipsamoyeonvuulii  napannenenuneo, kyo,|Pacmo3HaBaTh Ha 4YepTeKax, PHUCYHKax,| @ YCTAQHOBJICHHE
reoMeTpus. npusMa, NUPamuUod, KOHyc, YUIUHOp, wap u | OMUChIBATh MHPaAMUIY, IPU3MY, IMJIAHIp,| HAOBEPHTCIBHBIX OTHOLICHUH MEKIY
®urypsl cghepa. H306padxcenue|koHyc, mmap, M300pazkaTh HX OT pyku,| YIMTGIeM —H - Cro  y4CHHKaMH,
B MpOCTpaHcTBe | npocmpancmeennvix  Queyp.  Ilpumepsi| MogeIMpoBaTh W3 OyMaru, IUIacTHiMHa,| CVOCOOCTBYIOILMX TMOSHTHBHOMY
9 ) PaA36EPMOK MHO202DAHHUKOS, YUTUHOPA U|TIPOBOIOKA M Op. C HANPABISIOMEH| o nPAATHIO O6yanOHmMHCfI
neaarorut4yeCKux Tp€6OBaHI/II/I
romycd. TTOMOLLIIO. Hpusours, TIPHMEPRI YUUTENs, IPUBICUCHUIO UX BHUMAaHUS
Ipaxmuyeckas paboma OOBEKTOB OKPYIKAIOMIETO MHPA, HMEIOTIHX | obcykmaemoii  Ha  ypoke
«Co30anue (opMmbI HA3BAHHBIX TEIL. MHGOPMALMY,  aKTHBH3ALMH WX
Mmooenell Hcnoab3o0BaTh TEPMHUHOJIOTHIO: | 103HaBaTENBHON AEATEIBHOCTH,

NPOCMPAHCMBEHHBIX (pucypy. BepuIMHa,  pedpo,  TpaHs, Q_CHOBaHHe’ ° moOyKICHHE O0YJarOIIUXCS
ITonsimue o06wéma, edunuyvl uzmepenus |BPICOTa, PAIIYC 1 THAMETD, pasBepTKa. K  COONIOZICHHIO  HAa  YpOKE
06véma. O6vém NPAMOY207IbHO20 Hsy4arts, HCIHOJIB3YS IKCHCPUMEHT, | - ofmienpuHATEIX HOPM  TOBE/ICHH,
napainenenuneda, Kvéa, dopmyns Ha0JII0/IEHHE, N3MEPEHUE, MOIETMPOBAHME, | mpaBu1 OOWICHHS CO CTAPLIMMA U
0bBEMa B TOM YHCJI€ KOMIIBIOTEPHOE, U ONMCBIBATb | CBEpPCTHUKAMH, HPUHIUIOB yueOHOM

CBOICTBA HA3BaHHBIX TeJ, BBISABJATH| IUCLHHUILUIMHBI U CAMOOPTaHHU3ALNH;
CXO/ICTBA M PA3JIMYMA: MEXKIY TUPAMUTION | o NpUBJICYEHHE BHIMANHAS
U NIPU3MOM; MEXKIY LIMIMHAPOM, KOHYCOM M| 00yyalomuxcs K  LEHHOCTHOMY
LIaPOM. acmeKTy H3y4aeMbIX Ha  YypoKax
Pacno3naBarhb pa3BEPTKM | ABJICHUH, OpraHu3alus MX paboThl C
rapauiesenuIie/a, KyOa, MIPU3MEIL, TMOJTy4aeMOll  Ha yPOKE COLHMAIIBHO
MUPAMUJIBI, KOHYCa, LHTHHOpa;| 3HATHMOH MH}OpMAIHCH—
KOHCTPYHPOBATh  JaHHble Tena p3| WHALMApOBamme e obcyxaenms,
pasBEPTOK, CO37aBaTh MX Mojemu c| ColCKashIBaHIm obyatomuMHCs
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HaIIpaBJOIIECH TOMOILIBIO.

CBOET0O MHEHMS IO €€ IOBOAY,
BBIPa0OTKH CBOETO K HEH OTHOIICHHS,
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Co3gaBaTh MOJEJM TIPOCTPAHCTBEHHBIX
¢uryp (u3 6ymaru, npoBOJIOKH, TJIACTUIMHA
U JIp.) C ONOpPOM Ha alroOpuT™M Y4eOHBIX
NIEUCTBUIL.

N3mepsaTe Ha Mopeasix: AIHHBL pEdep
MHOTOTPaHHHUKOB, THAMETP IIapa.
Boiuucasats mno  gopmyaam:  o0bEM
IPSMOYTOJIBHOTO TapajulesienuIiesa, Kyoa;
UCIIOJIb30BaTh €AMHUIIBI U3MEPEHUs 00bEMa;
BBIYHCIATH 00BEMBI TEJ, COCTABICHHBIX U3
KyOOB, MapauIeJIeIUIIEeI0B; pelaTh 3a1a4u
C pealbHBIMH JaHHBIMH C OIOpPOH Ha
CHPaBOYHYIO HH(POMAIHIO.
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IHoBTOpEHME,
00001IEHNE,
CHCTeMaTH3alMSs
(20 v)

[ToBTOpEHNE OCHOBHBIX IMOHATHI W
METOJIOB KypcoB 5 U 6

KJ1accoB, 0000IIEeHNEe U CUCTEMAaTH3aIis
3HAHHUH.

Bbr4ucasATh 3Ha4€HUs BBIPAXKCHMUI,
CoJlepKalluX HaTypaJIbHBIE,

OeabIC, IIOJIOKUTCIIBHBIC 158
OTpULIATCIILHBIC quciia,
OOBIKHOBEHHEIE n JOCCATUYHBIC
1pobu,
BBIITIOJIHATH

npeoOpa3oBaHMsl YUCET W BBIPAXKCHUU TIPH
HEOOXOIMMOCTH C

HaIpAaBJISIONIECH TOMOIIBIO.

BoiOuparts crioco6 cpaBHEHU S YUCET,
BBIYHCIICHU, IPUMEHSTh

cBOMicTBa apu(METHUECKUX ACUCTBUN ISt
palroHaIU3alUN

BBIYHMCJICHHH.

Pemars npocreiinue 3a1a4u U3 peajibHOM
JKU3HH, IPUMEHSATH

MaTeMaTH4YecCKHe 3HAHMSA I PEIICHHS
3a/1a4 U3 JIPYrux

MPEAMETOB.

Pemars npocreiiume 3a1a4un pa3HbIMHA
crocodoamMu.

OcyuiecTBASITH CAMOKOHTPOJIb
BBIIOJIHSIEMBIX OEHCTBUHA U
CaMOMPOBEPKY PE3yJIbTaTa BHIYUCICHUI.

o UCTIOJIb30BaHHE BOCITUTATEIILHBIX
BO3MOXKHOCTEH  COICpXaHUi  y4eOHOTO
npeamera 4yepe3 JIEMOHCTPAIIUIO
00yJarommmMcsl TIPUMEPOB OTBETCTBEHHOTO,
TPaXTAHCKOTO  IOBEACHUS,  IPOSBICHUS
YEeJI0BEKOIIOOHS B TOOPOCEPACTHOCTH, Yepe3
noj00p COOTBETCTBYIONIMX TEKCTOB  JUIS
YTCHHS, 33724 JJIS PEIICHUs, MPOOIECMHBIX
cuTyanui Juis 00CyXIeHUsI B Kiacce;

L4 IIpUMEHEHNE Ha YpOKe
MHTEPAKTUBHBIX bopm paboTsr
0o0y4aromuxcs: MHTEUICKTYaJIbHBIX ~ UID,
CTUMYJIUPYIOLINX [I03HABATEJIbHYIO

MOTHBALIMIO; JHUCKYCCHH, KOTOpBIE JaroT
y4YaIIuMCsl BO3MOXHOCTb HPUOOPECTH OTIBIT
BEZICHUS KOHCTPYKTHBHOTO Jasora;
rpynmnoBoil paboTel WM paboTHl B Mapax,
KOTOpBIE y4aT UIKOJbHUKOB KOMaHIHOU
pabore U B3aUMOAEUCTBHIO C JPYTUMHU
JETbMU;

o BKJIFOUEHHE B YPOK HMIPOBBIX BHIOB
JesITEeIbHOCTH, KOTOpbIE HIOMOTat0T
HoJIepKaTh MOTHUBALIHIO nerei K
MOJTyYEHUIO 3HaHUMH, HaJla)XKUBaHUIO
MO3UTUBHBIX MEXJIMYHOCTHBIX OTHOLICHUI B
KJacce, IIOMOTal0T YCTaHOBJICHUIO
JI00posKenaTenbHOH aTMOC(epsl BO BpeMs

ypoxa;
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TEMATHUYECKOE IINIAHUPOBAHUE YYEBHOTI'O KYPCA «AJITEBPA» (IIO TOAAM OBYUYEHMU )
7 kaacc (He menee 102 u)

Ha3Banmue
pa3aena OCHOBHO® OCHOBHBIE BHBI BocnuTaTeabHbI NOTEHIM A
TeMbI)Kypca
( JKyP coJep:KaHue AesITeJIbHOCTH pasjena/rempl
(4HCJ10 4acoB)
00y4YarIMXCcs
Yucaa u [ToHsATHE palMOHAIIEHOIO YUCIIA. CucremarusupoBatb M o0oramarb| © YCTaHOBJICHUE
BBIYHCJICHUS. Apudmernueckue necTBus ¢ 3HaHUsI 00 OOBIKHOBCHHBIX M JICCATUYHBIX | AOBCPHTCIBHBIX OTHOLICHHH MEXKIY
PaumnonanbHbie pauroHanbHbIMM ynciamMu.CpaBHEHHUE, IpoOsIX. ydqurenrem U ero  y4eHHKammy,
qmcIa YIIOALOYHBAHKE PALOHAIBHBIX Yicel. | CPABHHBATH M YNOPSIOMHBATH Apo0m,| CTOCOOCTBYIOIMX 6H°3HTHBH°MY
(25 u) CTerneHb C HATYPAIbHBIM NOKA3aTeNieM. | IpeoOpa3oBbiBas INPH  HEOOXOAMMOCTH B(;Cl;pZIHTI/I;((): 0 yqafgém:mf
II I'OTHYCCKUX BaHUU
Pemenne ocHOBHBIX 3a7a4d Ha ApoOw, JECATUYHBIE JpoOM B OOBIKHOBEHHBIC, a P
o yuuTeiisd, NPUBJICUCHUIO UX BHUMAaHUA
MPOLEHTHI U3 pealbHONUIPAKTUKU. OOBIKHOBEHHBIC B ICCATUYHBIC, B YACTHOCTH | 1 N Ha ypoKe
IlpusHakd  JAEIMMOCTH,  pas3lIoKeHHs |B OECKOHEUHYIOAECATHUHYIO JPOOb. HHGODMAIMH,  AKTHBUZAIMH  HX
Ha MHOKHUTENH | IIpUMeHAITH pa3HooGpa3Hble CMOCOOBI M| pospapatenbHO ACSTEILHOCTH;
HATypaJbHbIX YUCEI. NpUEMBI BBLIYHCICHUSA 3HAYEeHU I
p I 6 - o noOyxaeHne 00yJaromuxcs
eaJIbHbIE 3aBHCHUMOCTH. psiMast | APOOHBIX  BBLIPAKEHHMH,  CONEPKANMX |\ oGuorenmo  Ha  ypoke
U OOBIKHOBEHHBIE U JIECATUYHBIE ApOOHU: OBIENPHUHATEIX HOPM TOBETCHHS,
oOparHas 3aMEHSITh IPH HEOOXOAMMOCTH JIECATHIHYIO | papuin OGIIEHMS CO CTAPIIAMU U
IPONOPLUUOHATEHOCTH. 1po0b OOBIKHOBEHHOH M OOBIKHOBEHHYIO| CBEepCTHHKAMH, HPHHIUIOB yueGHOM

NECSITUYHOM, TPUBOJUTH BBIpAXKEHHE K
dopme, HauboJee yInoOHOMI TUIS
BBIYMCIICHHUM, TPeoOpa3oBhIBaTh APOOHBIC
BEIpOKCHUS HAa YMHOXXEHHUE U JICTICHHE
JECATUYHBIX IPOOEH K IEHCTBUSIM C IIETBIMH
yucaiamMu  (IpU HEOOXOTUMOCTH €
HaIPaBJISAIONICH ITOMOIIIBIO).

IIpuBoauTh uYMC/IOBbIE M OyKBEHHbIE
NpuMepbl  CTETIEHH C HATypalbHBIM
MoKazaresem, 00BsICHSS 3HAUEHUS
OCHOBAHUS CTENICHH U TIOKA3aTells CTENEHH,

JAUCHUINIMHBL U CaMOOPraHru3alu;

L MIpUBJICUCHUE BHUMAaHHUS
oOyJaronxcs K [IEHHOCTHOMY
aCMeKTy H3Y4aeMbIX Ha  YypoKax
SIBIICHUH, OpraHu3als uX paboThl C
MoJydyaeMol Ha YpOKE COLMAIBHO

3HAYHMOU nH(popMarei—
WHUIIMHPOBAHUE €€  OOCYKICHHUS,
BBICKa3bIBaHHS o0yJaromuMucs
CBOETO MHEHHS II0 €€ T[OBOY,

BBIpa60TKI/I CBOCTO K HEH OTHOIIICHUA,
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HAXOJUTh 3HAYEHMS cTeneHeil Buaa a’ (a —
moboe  paluMoOHaJIbHOE YHCIO, H —
HaTypaJbHOE YHCIO) C ONOpoll Ha
CIPaBOYHYIO HHPOPMALIUIO.

[lonumars cMbIcT 3amucH  0OJBIIMX
4uces ¢ MOMOUIbIO JeCITHYHBIX Apodeit
U creneHeil yucaa 10, npuMeHITh UX B
peabHbIX CUTyalHsAX.

IIpumensaTs IpPU3HAKU JEIUMOCTH,
pa3ioKeHUs Ha MHOXHUTEIU HaTypalbHbIX
qucell.

Pemiate mpocreiilye 3aia4yd Ha 4YacTH,
ITPOLIEHTBI, PONIOPLIMH,
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HAa HaXOXJeHUe JpoOu (MpOILeHTa) OT
BEJIMUMHBI M BEJIMYMHBI MO €€ apobu
(mpotieHTy), Apobu (MpoleHTa), KOTOPHIHA
COCTaBJSIET OJIHA BEJIWYMHA OT JAPYTrOil.
IIpuBoauTh, pa3douparb, OLEHUBATH
pa3jMyYHble pEeIleHUs, 3aluch pelIeHui
TEKCTOBBIX 3aJ1a4.

Pacno3HaBaTh U 00bSCHSATH, ONUPASCh HA
onpeeeHusl, NPSIMOIPONOPIUOHATIbHBIE U
00paTHO MPOMOPIHMOHATIbHBIE 3aBUCUMOCTH
MEXIY BEJIMYUHAMU; NPUBOJIUTH
npuMepbl  STUX  3aBUCUMOCTEH U3
peaIbHOTO MHpa, W3 JPYruX Y4eOHBIX
MPEIMETOB.

Pemars MPOCTEUIIINE NMPaKTHKO-
OpPHEeHTHPOBAaHHbIEC 3a/Ja4¥ HA ApooH,
NPOLEHThI, TMNPAMYK) U O00paTHYIO
NPONOPUHOHAIBHOCTH, MIPONOPLMH.

o HCTIONIb30BaHKE

BOCIIMTATEIbHBIX BO3MOYKHOCTEH
coziepkaHusi  y4eOHOTO — Tpeamera
Yyepes IEMOHCTPAIUIO 00YUAIOIIMCS
PUMEPOB OTBETCTBEHHOTO,
IPaKIaHCKOTO MOBE/ICHHS,
OPOSIBJICHUST ~ YCJTOBCKOIIOOUA U
JIoOpOCepICYHOCTH, dYepe3 MmoaAdop
COOTBETCTBYIOIIUX  TEKCTOB ISt
9TeHHs, 3a7a4  JUI  PeIICHHS,
pOOTEMHBIX CUTyarui JUTSt
00CyXIeHUS B KIIacCe;

L4 MIpUMEHEHNE Ha YpOKe
MHTEPAKTUBHBIX  (opM  paboTHI
00yYaroluxcsl:  UHTEJUIEKTYaJIbHBIX
urp, CTUMYJIUPYIOLINX
MIO3HABATEIBHYIO MOTHUBAIIUIO;
JUCKYCCHIA, KOTOPBIE TAIOT YYaIlIuMCS
BO3MOXKHOCTb ~ IIPUOOPECTH  OIBIT
BEJICHUS! KOHCTPYKTHBHOI'O JIMAJIOra;
rpynmnoBoil paboTel WiIUM paboTHl B
napax, KOTOpbI€ y4aT UIKOJbHHUKOB
KOMaHIHOM pabote u
B3aUMOJICHCTBUIO C APYTHMU IE€THMH;

L BKJIIOYEHHE B YPOK UIPOBBIX
BUJOB  JIEATENBHOCTH,  KOTOpBIE
MOMOTaI0T TMOAJEPXKATh MOTHBALIUIO
JleTe K = TOJNyYEeHUI0  3HAHUH,
HaJTKUBAHUIO MTO3UTHBHBIX
MEXJIUYHOCTHBIX ~ OTHOLICHUH B
KJlacce, IOMOTalT YCTaHOBJICHUIO
JIoOpoXKenaTenbHOl  aTMocdepsl  BO
BpEMSI YPOKa;
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Anredpanuyeckue
BbIPasKeHU s
(27 v)

bykBenHsble BeipakeHus1. [lepeMeHHbIE.
JlonycTrMble 3HAaUEHUATIEPEMEHHBIX.
DopMyIIBL.

[IpeoOpa3zoBanre OYKBEHHBIX BBIPKCHHM,
packpbIiTHE CKOOOKH MPHUBEICHUE

IMOAOOHBIX ClIaraeMbIX.
CBolCTBa CTENEHH C HATYPAJIbHBIM
rmoxasarejieM. MHOTO4JICHEL.
CnoxeHue,
BBIYMTAHHE,
YMHOKEHHE
MHOTOWIECHOB.  DOpMYJIbI
COKpAILEHHOTO
YMHOXKCHHSI.
Paznosxenne MHOTO4JICHOB Ha
MHOKUTEIH.

OBaanern Ha 0azoBoM YPOBHe
anre0pandecKoin TEPMHUHOJIOTHEN u
CUMBOJIMKOH, MPUMEHATh €€ B Ipoliecce
OCBOEHUS y4eOHOT0 MaTepuaa.

Haxonutn 3HAYECHUS OYKBEHHBIX
BBIDOKEHUH TMpU 3aJaHHBIX 3HAYCHUSIX
OYKB;  BBINIOJHATH  BBIYUCIICHUS  TIO
dhopmynam.

BbImogHATL  mpeoOpa3oBaHUs  IIEJIOTO
BBIDOKCHUS B MHOTOWICH IMPHUBEIACHHEM
ITOJOOHBIX cJIaraeMblx, pacKpbITHEM
CKOOOK.

BbINOJHATL yMHOXEHHE OJHOYIEHAa Ha
MHOTOYJIEH ¥ MHOTOWIEHa Ha MHOTOYJIEH,
NpUMeHATH (OpMYJbl KBaJapaTaCyMMbI U
KBaJgpaTra pa3HOCTH C  OMNOpOHM  Ha
CTIPaBOYHYIOUH(OPMAIIHIO.

OcyuecTBJIATH Pa30KEHHE MHOTOYWICHOB
HA MHOYKUTEJUITYTEM BBIHECEHHS 32 CKOOKH
ob1ero MHOXHTEJIS, PUMEHEHHS
(GbopMyIBl  pa3HOCTH KBaApaToB, (GOPMYI
COKpAIEHHOI0 YMHOKEHHUS C OIOpOM Ha
CIIPaBOYHYIO HH(POPMAIIHIO.

IIpumeHaTb npeoOpa3oBaHue
MHOTOUYICHOB JMJI PELIEHUs Pa3IMYHbIX
3ajady = W3~ MaTeMaTHKH,  CMEXHbBIX

IPEIMETOB, U3 PEAIbHON MPAKTUKU.
3HAKOMHTBCSI € HMCTOpPHEH pa3BUTHS

MaTEMaTHKH.

° OpraHu3aIus medcTa
MOTHBHPOBAHHBIX U 3PYINPOBAHHBIX
yYanuxcs HaJ WX HEYCICBAIOIIUMU
OJTHOKJTACCHUKAMH, JTAfOIIET0
IIKOJIFHUKAM COIMAJIbHO 3HAYMMBII
ONBIT COTPYAHUYECTBA U B3aUMHOMU
MTOMOIIIH;

o MHUIMMPOBAHNE U MOIJICPIKKa
UCCIIEIOBATENbCKOM  AEATENIbHOCTH
MIKOJBHUKOB B PaMKax pealn3alui UM
WHIUBUAYAJIbHBIX W TPYNIIOBBIX
UCCIIEIOBATENbCKAX MPOEKTOB, YTO
Jact yUCHHUKaM BO3MOXHOCTb
pHOOPECTH HABBIK CAMOCTOSATEIILHOTO
pelIeHNs TEeOpPEeTHYECKOH IpoOIeMsbl,
HaBBIK TeHEPUPOBaHUS U 0popMIIeHUS
COOCTBEHHBIX ueH, HaBBIK
YBOXHUTEIBHOTO OTHOIICHHS K Uy>KHM
uaesM, oQopMIEHHBIM B paboTax
OpYyTUX  HUCCIenoBarened,  HaBbIK
NyOJIMYHOTO  BBICTYIUICHHS  IIEpej
ayIUTOpUEH, apryMEHTUPOBAaHUS H
OTCTaMBaHUs CBOCH TOUKH 3PEHHUS.
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YpaBHeHus
U HepaBeHCTBA
20 v)

VYpaBHeHHe, mnpaBwiIa npeoOpa3oBaHUs
YpaBHEHUs1, PABHOCUJIBHOCTh YPABHEHHI.
JIuneiinoe ypaBHEHHUE c OJIHOH
MepEeMEHHON

IIEPEMEHHON, pelienue JIMHEHHBIX
ypaBHeHUM. PemieHue 3amadc MOMOIIBIO
YPaBHEHHH.

Jluneiinoe ypasHeHue c 08yms

nepemenHoiMu u ez2o epagux. Cucrema
JBYX JIMHEUHBIX YpaBHEHUH C JBYMs
MEPEMEHHBIMH. Pewenue CUCTEM
ypaBHEHHUI CrOCOOOM TOJCTAHOBKH U
CIIOCOOOM CIIOKEHHS.

Pemars nuHEliHOE ypaBHEHHE C OJHOHU
IIEPEMEHHOM, NPUMEHAA npasujia
nepexoja OT MCXOAHOTO YpPaBHEHMS K
paBHOCHWIIBHOMYeEMY 0OoJiee TIPOCTOro BHJA.
IIpoBepsTs, ABIAETCS I KOHKPETHOEUYHCIIO
KOPHEM ypaBHEHHUS.

ITopOupars mnpuMepsl map  Yucell,
ABJSIFIOLIIUXCSL  PEIIEHWEM  JIMHEWHOIO
YPaBHEHUS C ABYMS IEPEMEHHBIMM.
Ctpoutrh B KOOPJAMHATHOM IUIOCKOCTH
rpaduk JUHEHHOrOo ypaBHEHUS C JABYMS
NEepEeMEHHbIMH  (IIPH  HEOOXOJIUMOCTH C
UCIIOJIb30BAaHUEM  CMBICIIOBOW  OMNOPBI);
HOJIb3YSCh rpaduKom, NPUBOINTH
NPUMeEPbI PEIICHUS] YPAaBHEHUS.

HaxonuTes pemeHue cHUCTEMBI JIBYX
JIMHEUHBIX YPaBHEHU I c JIBYMsI
IIEPEMEHHBIMA C ONOPOM Ha aIrOpPUTM
yueOHbIX AericTBUil. COCTaBJIATH U peliaTh
YpPaBHEHUE WJIM CHCTEMY YpPaBHEHUH IO
YCIOBUIO 3a/ladyd, WHTEPHPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM  3aJadd
MOJYYECHHBIM pe3ylbTaT € OMOpPOM Ha
BOIIPOCHBIN IIJIaH.

L4 YCTaHOBJICHUE
JIOBEPUTEIIBHBIX OTHOLICHUM MEXIY
y4uTeIEM M €r0  y4YEHHUKaMH,
CHOCOOCTBYIOIIUX MMO3UTUBHOMY
BOCIIPUSITHIO 00yJaroIuMucs
MearorMIeCKuX TpeOOBaHMIA
YUYUTENS, TPUBJICYEHNUIO UX BHUMAHHUS
K o0cykaaemMoit Ha YpOKe
UHQOPMAITHIH, AKTUBH3ALUN 150,
MTO3HABATEIILHOM 1EATEIBbHOCTH;

o noOyxaeHne 00y4aromuxcs
K COOJTIOICHUTO Ha ypoKe
OOIIETIPUHATHIX HOPM  TIOBEJCHUS,
npaBuiI OOLICHUS CO CTApIIMMHU H
CBEpPCTHHKAMH, MTPUHINIIOB yIeOHON
JHMCIUIUINHBI U CAMOOPTaHN3aINY;

° MIPUBJIICUECHHE BHUMaHUS
oOyJarontxcs K [EHHOCTHOMY
acmeKTy HW3y4YaeMbIX Ha  YpOKax
SIBICHUH, OpraHu3alys UX paboThl ¢
MoJTlyyaeMO Ha YpOKE COLUAIBbHO

3HAYHMOU nH(popmarmeii—
WHUIIMHPOBAHUE €€  OOCYXKIEHUs,
BBICKA3bIBaHUSI 00yJaronumMucs
CBOCTO MHEHHsS II0 €€ [OBOY,

BBIPa0OTKH CBOETO K HEH OTHOIICHHS,
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Koopaunarsi
u rpapuku.
DOyHKUUH
(24 4)

Koopaunara Touku Ha npsimoil. YuciioBbie
nmpoMexyTku.PaccrosiHue Mexxay IBymst
TOYKaMH KOOPAVHATHOU IIPSMOM
[IpsimoyronbHas cucreMa KOOpaAuHaT Ha
iockoctu. [IpumepsirpadukoB, 3aJaHHBIX
dbopmynamu. UteHue rpadukoB peaqbHbIX
3aBUCUMOCTEHN.

[Tonsatue ¢ynknuu. I'padux ¢GyHKIMM.
CpoiictBa QyHKuuil. JIuneitnast GyHKUIHS.
[TocTpoenue rpadguka JTUHEHHOU
¢ynkuuu. I'paduk pynkuun y =kx +b.

HN300paxkarh Ha KOOpAMHATHOM IpPSAMOU
TOYKH,  COOTBETCTBYIOIIME  3aJlaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, UHTEPBaJbL;
3aMMCBIBATh UX Ha aJIre0panvdeckoM si3bIKe.
OTMeuyaTh B KOOPAMHATHON IJIOCKOCTH
TOYKH IO 33JJaHHBIM KOOPAMHATAM; CTPOUTD
rpa@uky  HECIIOKHBIX  3aBHCHMOCTEH,
3aJaHHbIX (opMyJIamMH, B TOM YHCIE C
MOMOIIBIO ITUPPOBBIX Ta00PATOPUH.
[IpumeHsTh, H3y4YaThb MPEeNMYIIECTBA,
HHTEePNPeTUPOBaTh rpaduuecKkuii crocoo
MPEJICTaBICHUS U aHalIM3a pa3HooOpa3Ho
YKU3HEHHOUW MH(OpMaIIUU.

OcBanBath Ha 0a30BOM YpOBHE TOHSTHE
¢yHKIMH, OBIAAEBaTh (PYHKIIMOHAIBHOM
TEPMHUHOJIOTHEH.

Pacno3naBarth nuHeliHy0 QYHKIHIO y = kx
+ b, onmceiBaTh ¢¢ CBOICTBA B
3aBUCUMOCTH OT 3Ha4YCHUI KOd(PPHUIIIESHTOB
k u b (mpu HEOOXOIUMOCTH C OMOPOW Ha
aJTOPUTM MPABUIIA).

Crpouts rpaguku nuHEHHON (YyHKUIUH,
byakuun y = kx + b

o UCTIOJIb30BaHUE

BOCITUTATETBHBIX BO3MOXKHOCTEH
colepkaHusi y4eOHOro mpeaMera
Yyepe3 JIEMOHCTPAIUIO 00yJaroIIuMCs
PUMEPOB OTBETCTBEHHOTO,
TPaXKTaHCKOTO MOBEICHUS,
MPOSBICHHUS ~ YEJIOBEKOMIOOMS U
JIoOpoceplIeYHOCTH, dYepe3 Toadop
COOTBETCTBYIOIIIUX  TEKCTOB IS
YTCHHS, 3a1ad Uil peUICHHSA,
poOIeMHBIX cutyanui JUTSt
00CyXIeHHS B KJacce;

L4 MIPUMCHCHHUEC Ha YpOKe
UHTEPAKTUBHBIX  (GopM  paboTHI
0o0yJarommXxcsa: HMHTEJUIEKTyalbHBIX
urp, CTUMYJIUPYIOIIHUX
MO3HABATEIHHYIO MOTHBALIHIO;
JIUCKYCCHIA, KOTOPBIE JAIOT yYaIIuMCs
BO3MOXXHOCTh ~ IPUOOPECTH  OMBIT
BEJICHUSI KOHCTPYKTUBHOI'O JTUAJIOTa;
TPYIIIOBOM paboOTel WM pabOTHl B
napax, KOTOpbIE y4YaT IIKOJIHHUKOB
KOMaHJTHOM pabote u
B3aMMOJICHCTBHUIO C IPYTUMH JETHMU;

° BKIIFOUEHHE B YPOK HTPOBBIX
BUJIOB  JIEATEIBHOCTH,  KOTOpBIC
MOMOTAIOT TOJIEPKaTh MOTHBAIHIO
JleTel K TONy4YeHWI0  3HAaHUM,
HaJaXKUBaHUIO MO3UTUBHBIX
MEXJIMYHOCTHBIX ~ OTHOIIGHWH B
KJlacce, IIOMOTAIOT yCTAaHOBIICHHIO
JIoOpoXKeNnaTeIbHOM  aTMochepsl  BO
BpeMs YpOKa;
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Hcnouab3oBars nH(ppoBLIE pecypebl Ut
MOCTpoeHUs Tpa@uKOBOYHKITNI U U3YICHUS
UX CBOMCTB.

[IpuBOAUTH TPUMEPHI JIMHEHHBIX
3aBHCHMOCTEH B peasbHBIXIIpolIeccax U
SIBJICHUSIX.

IloBTOpEHUE
u 00001IeHuE
(6 9)

[ToBTOpEHNME OCHOBHBIX MOHSATHUN U
METOJIOB Kypca 7 Kiacca,
0000111eHNE 3HAHUH.

BuiOuparb, NpPHUMEHATH  CHOCOOBI
CPaBHEHHUS qucell,
BBIYUCIICHUH,  TpeoOpa3oBaHMMA
BBIPAKECHUH,
pelieHus

ypaBHEHHI TP HEOOXOJUMOCTH C
HaIIPaBJIAOLIECH TOMOILBIO.
OcymecTBaiaTh CAMOKOHTPOJIb
BBIIOJIHSEMBIX OEHUCTBHUU U
CaMOIIPOBEPKY  pe3yJIbTaTa BBIYMCIICHUM,
npeoOpa3oBaHUid,
IIOCTPOEHUH.
Pemates npocreiiime 3aJa4M U3 pealbHON
KU3HU, IPUMEHSATH
MaTeMaTH4YeCKHe 3HAHUSl U PEIICHUs
3a1a4 U3 JpYrux

IIPEIMETOB.
Pemiate mnpocreifime TEKCTOBbIE
3aja4u, CPaBHHMBATD,

BBIOMPATH CIIOCOOBI PEILICHUS 3a/1a4H.

L OpraHu3aIus medcTBa
MOTHBHPOBAHHBIX U 3PYyIUPOBAHHBIX
yYalIuxcs HajJ WX HEyCIEeBAOIUMHU
OJIHOKJIACCHUKAMH, JTAIOILIETO
IIKOJIFHUKAM ~ COLMAIBHO  3HAYUMBIH
OTBIT COTPYOHHYECTBA M B3aWMHOU
MTOMOIIH;

o WHUIIMMPOBAHUE W TOMJEPIKKA
HCCIIeIOBATEIIbCKOM JIeSITeIIbHOCTH
IIKOJILHUKOB B paMKax pealu3aiud UM
WHIUBHTy aTTbHBIX i TPYHITOBBIX
HCCIIEN0BATEIBLCKUX MIPOSKTOB, YTO JACT
VICHHKAM BO3MOXHOCTh IPHOOPECTH

HAaBBIK  CaMOCTOSTEIBHOTO  PEIICHUS
TEOPEeTHYECKOil  TpoOJeMBl,  HaBBIK
TeHepUPOBAHUS u odopmiIeHUS
COOCTBEHHBIX 1791 (S)78 HaBBIK

YBOKUTEIBHOTO OTHOIICHHS K YYKUM
uzaesiM, oOpMJICHHBIM B paboTax APYTUX
ucclieioBareNield, HaBBIK ITYOJHYHOTO
BBICTYIUICHUSI ~ TIEpell  ayJaUTOpHCH,
apryMEHTUPOBaHHUS W  OTCTAUBAHHUS
CBOEU TOUKM 3pEHUA.
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8 kiacc (ae menee 102 u)

Ha3Banmue
azziena N
(Tell)Vl]:.II;Kypca OcHoBHOE OcHOBHBIE BU/IBI Boc""T;:l‘;;:;;’;:‘eﬁgeH“"a‘"
coJep:KaHue JAesITeJIbHOCTH
(4HC10 4acoB)
00y4ammxcs
Yucaa n KBanpartusiii KopeHb 13 uncna. [lonsmue |DOpMyJIHPOBATH onpenejaenue| © YCTaHOBJICHHE
BbIYMCJICHU . 00 uppayuonanvHomyucie. /lecamuunvle | KBaIpaTHOTO KOpHA u3 ypcia,| AOBEPHTCIBHBIX OTHOLICHAH MEXIy
KBaaparnsbie NPUOIUINCEHUS UPPAYUOHATILHBIX YUCEI. apupMETUIECKOTO KBaJAPATHOTO KOPHS mpu | YIUTCIEM KW €ro  y4CHUKamu,
KOPHH Heticmeumenvhule uucaa. Cpaenenue HEOOXOJMMOCTH C BU3YyaIbHOW OMOPOH. CrI0COOCTBYIOMIX TIO3HTHBHOMY
0elicmeumenbHbIX Yucei. IIpuMeHaTH  OmEpanuio M3BJICUeHMs| o L PHATHIO 06yqameMHCf
ApudmeTrdeckuii KBapaTHbIN KOPEHb. | KBaJIPaTHOTO KOPHS W3 HIeAArorHecix TpeOoBanHii
YUUTEIA, TPUBJICUYCHUIO UX BHUMAHUA
K o0cyxnaemMoi Ha YpOKe
I/IH(i)OpMaLII/II/I, AKTUBHU3allun ux
IMO3HABATCIILHOM JACATCIIBHOCTH,
o noOy>KJCHHE OO0YJaroIInuXCs
K COOJTFOICHUIO Ha ypoKe

OOIIETIPUHATEIX HOPM  TIOBEICHHS,
MPaBWI OOIIEHUSI CO CTapIIUMU U
CBEPCTHUKAMH, MIPUHIIAIIOB yUeOHOH
JTUCITUTIIMHBI 1 CAMOOPT aHU3AITHH;

° MIPUBIICYCHNE BHUMAaHHSA
oOyyaromuxcs K  IIEHHOCTHOMY
acmeKTy HW3y4YaeMbIX Ha  YypoKax
SABIICHUH, OpraHu3anys ux paboTHI C
MOJTly4yaeMO Ha YpOKE COLMAaJIbHO

3HAYMMOU nH(popMaInei—
WHHUIMUPOBAHUE €€  O0CYXKICHUS,
BBICKA3bIBaHUSI 00yJaroIuMHUCs
CBOCTO MHEHHS [0 €€ TOBOAY,

BBIPa0OTKM CBOETO K HEH OTHOIICHHS,
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(15 )

YpaBHeHue Buaa = a.

CgoiicTBa apuMETHYECKUX KBaJAPATHBIX
kopueil. [IpeoOpa3zoBaHME  YHCIOBBIX
BBIPDAKECHUM, COAEpIKAIIUX KBAJpaTHBIC
KOPHHU.

qucaa, MCNOJb3ysl IpU HEO0OXOAMMOCTH
KAJIBKYJATOP.

OueHuBaTh KBaJpaTHbIE KOPHHU ILEJIBIMU
YHUCIaMU U I€CITUUHBIMU APOOSMHU.
CpaBHHMBaTB " yHopsii04nBaTh
palMoHalbHbIE U MPPALMOHAIBHBIE YHCIA,
3allUCaHHbIE C TIOMOILIBIO KBaJApaTHBIX
KOpHEH pu HE00X0IMMOCTH C
HaIIpaBJAOLIECH TOMOILBO.

HccaenoBath ypaBHEHHE x2 = @, HAXOJIUTh

TOYHBIC UTTPUOIMKEHHBIE KOPHU 1ipu a@ > (.
HccaenoBath,  CBOMCTBA  KBAJIPATHBIX
KOpPHEM, IPOBOJS YUCIIOBBIE IKCIIEPUMEHTHI

C HUCIIOJIB30BAHUEM KaJIbKYJIATOpa
(koMTIBIOTEDA).

IIpuMeHATH CBOMCTBA apU(PMETHYECKUX
KOpHeil JIS npeodpazoBaHus
BbIPAKEHHH.

BbInoHATH npocreimme
npeodpazoBaHus BBIPAKECHHU,
COJIeprKaIINX KBa/IpaTHbIE KOPHHU.
BeIpaxaTh nepeMeHHbIE U3r€OMETPUUECKUX
" (buzmIecKux bopmyn pu

HEOOXOJMMOCTH C OMOPO Ha TIPABMUIIO.
Beruncasarn 3HAYECHHUSA BBIPAKEHU,

coJiepaKalnx KBaJpaTHbIE KOpHH,
UCIIOJIB3YS npu HE00X0IUMOCTH
KaJIbKYJIATOP.

Hcnonb3oBath B XO0J€ peuIeHUs 3anad
3JIEMEHTapHbIE MPEACTaBICHUS, CBI3aHHbIC
C NpUOIMKEHHBIMU 3HAYCHUSIMH BEITMYMH.
3HAKOMHUTBCSI C  UCTOPUEN  Pa3BUTHA
MATEeMATHKH.
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Yucaa u
BBIYHCJICHHS.
CreneHn

C IEeJBIM
noKasareJjieM
(749)

CTCHCHB C LICJBIM I10OKa3aTCJIEM.
CranpaprtHas 3anuch yucia. Pazmepsl
00BEKTOB OKPYXKAIOIIEro Mupa (0T
3J'I€MCHTapHI:IX‘-IaCTI/ILI 10 KOCMHUUYECCKHUX
00BEKTOR), NIUTEITLHOCTh MPOIIECCOBB
OKPYKAIOIIeM MHUPE.

CBoJiCTBa CTEIICHU C OCJIBIM ITIOKa3aTCJICM.

@opMyJIMPOBAThH ONMpejieJieHue CTCIICHU C
LEJBIM TTOKa3aTesieM (MMpu HEeoOXOAMMOCTH
10 BU3yaJIbHOU OMOPE).

IIpencraBiasaTh 3anuch OOTBIINX W MaJbIX
gucenl B craHaapTHoM Bujge. CpaBHHBaATh

ypclla Y BEIWYMHBI, 3alMCaHHBIE C
HCITIOJIb30BanueM crernenu 10.
Hcnoab3oBaTh 3aMuch qucel B
CTaHAAPTHOM  BHUJAE JUIS  BBIPAKCHUS
pa3MepoB 00BEKTOB, JUTUTEIBbHOCTH
MIPOLIECCOB BOKPYKAIOIIEM MHPE.
DopmMyJMpoOBAaTh, 3aNMChIBATH B

CHMBOJIMYECKOH (popme u

o HCTIONIb30BaHKE

BOCITUTATEIBHBIX BO3MOXKHOCTEH
COJiepKaHusl  yueOHOTO  mpeamera
Yyepe3 JIEMOHCTPAIUIO 00YJatOIHMCS
PUMEPOB OTBETCTBEHHOTO,
IPaXxIaHCKOTO MOBE/ICHUS,
OPOSIBJICHUST ~ YCJNOBCKOTIOOUA U
JI00pOCEpACUHOCTH, dYepe3 MmoAdop
COOTBETCTBYIOIIIUX  TEKCTOB  JIJIsSt
YTCHUS, 3a]a4 IS pCIICHUS,
poOIeMHBIX cuTyanui JUTS
00CyXIeHMS B KJacce;

® MNPUMCHCHUC Ha YpOKe
WHTEPAKTUBHBEIX  ¢GopM  pabOTHI
00y4arommMXxcs: MHTEIUIEKTYyabHBIX
urp, CTUMYJIHPYOIINAX
MO3HABATEIHHYIO MOTHBALIHIO;
JUCKYCCHI, KOTOPBIE AIOT yYaIIuMCs
BO3MOXXKHOCTH ~ MPHUOOPECTH  OMBIT
BEJICHHSI KOHCTPYKTHBHOTO JHAJIOTa;
TPYIIOBOM paboOTel WM pabOTHI B
mapax, KOTOpPBIE ydYaT IIKOJBHUKOB
KOMaH/THOM pabote u
B3aMMOJICHCTBHUIO C IPYTUMH JETHMH;

° BKJIFOUEHHE B YPOK HTPOBBIX
BUJIOB  JIEATCIBHOCTH,  KOTOpBIC
MOMOTAIOT TOJAEPKaTb MOTHBAIUIO
JleTe K = TOJNyYEeHUI0  3HAHUH,
HaJaXKUBaHUIO MO3UTUBHBIX
MEXJIMYHOCTHBIX ~ OTHOIIEHHH B
KJlacce, MOMOTAIOT yCTaHOBIIEHHUIO
JIoOpoXKeNnaTeIbHOW  aTMOC(hephl  BO
BpeMs YpOKa;
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WLIIOCTPUPOBATh NPUMePaMHU CBOWCTBA
CTENEHH C LeNbIM ToKa3aTeneM (Tpu

HEOOXOINMOCTH C HCHOJIb30BaHUEM
BHU3YyaJbHOW ONOPHI).
IIpuMeHATH CBOMCTBA CTENEHU  JUIA

npeoOpa3oBaHus BBIPAKEHHM, CoepKaIIIX
CTENEHW C [EeJIbIM  I[IOKa3aTeileM ¢
HCIIOJIb30BAHUEM CIIPAaBOYHOU
nHpopManuu. BbIMOJHATH JdeHCTBHS C
YUCJIAMH, 3alMCaHHBIMU B CTaHIAPTHOM
Buje (YMHOXKEHUE, JelieHue, BO3BECHUE B
CTEIEHB).

Auaredpanuyeckue
BbIPa’KeHUSI.
KBaaparnwbiii
TPEXUJIeH

(Sv)

KBanpathsiii TpéxuneH. Pasnoxenue
KBaJPaTHOIO TPEXWICHAHA MHOKUTEIIH.

PacnosHaBarh KBagpaTHbI  TPEXWIEH,
YCTaHaBIIUBATh BO3MOHOCTb €ro
Pa3JIOKEHUS HA MHOKUTEIIN.
PackiaabiBarh HA MHOKUTEJIH
KBaJpaTHBIN TPEXUICH C HEOTPHULATEIbHBIM
JUCKPUMHUHAHTOM NPU HEOOXOIUMOCTH C
OIIOPO Ha AJITOPUTM IIpaBUIIA.

° OpraHu3arys medcraa
MOTHBHUPOBAHHBIX W JPYAUPOBAHHBIX
yyammxcss Hal WX HEYCICBAIOUIMMH
OJTHOKJIACCHUKAMH, JIATOIIETO

[IKOJIBHUKAM COILIHAJIbHO 3HAYUMBIN OIBIT
COTPYAHHYECTBA U B3aUMHOU ITOMOIIIH;

° WHUIIMAPOBAHUE U  TOAJEPIKKa
UCCIEeI0BAaTEIBCKON JIEATENbHOCTH
IIKOJIFHUKOB B PaMKaxX peaju3allii UM
WHIUBHY aJIbHBIX u TPYIIOBBIX
UCCIEA0BATEIBCKUX IMPOEKTOB, YTO JAacT
y49eHHKaM BO3MOXXHOCTh  NPHOOpPECTH
HaBBIK  CAMOCTOSITEIbHOTO  PEIIeHUS
TEOPETUIECKON MPOOJIEMBI, HaBBIK
TEHEPUPOBAHUS u odopmiteHus
CcOOCTBEHHBIX une, HaBBIK
YBOXHUTEIHHOTO OTHONIEHHUS K YYXUM
uzaesiM, 0pOPMIICHHBIM B paboOTaxX IPYTrux
WCCIIeIOBaTeNe, HaBBIK ITyOJUIHOTO
BBICTYTUICHUS nepen ayTUTOPHEH,
apryMEHTUPOBAaHUS M OTCTaMBAaHUS CBOCH
TOYKH 3PCHUSL.
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Adredopandeckue |AnreOpanueckas JIpoOb. JlomyctuMmele | 3anuchIBaThH aareOpanuecKue BhIDOKEHUS. | @ YCTaHOBICHUE  JIOBEPHUTEIBHBIX
BBIpasKeHusl. 3HAYEHUs TMEePEeMEHHbIX, BXxomaamux B|HaxoauTh 001acTh orpeaeeHus OTHOIICHMH MEXIy Y4YHTCIEM U  €ro
Aareopandeckasi |anareOpanueckue BblpakeHHs. OCHOBHOE | PALIMOHAILHOIO BBIPAKEHMS. y4CHUKaMH, CIOCOOCTBYIOMIUX
apoon CBOWCTBO  anrebpamvecKoi npoOu. | BLINOIHATL YHCIIOBBIE IIOJCTAHOBKU n| 1OSHUTHBHOMY BOCHPHATHIO
(15 uv) Coxkpaiienue apooeii. BBLIYHCJIATH 3HAYCHUE JPOOH, B TOM UHCIIE 06yHaromMHucs IICAArOrieCKux
’I’pC6OBaHI/II/I YUuTCIid, MPUBJIICUHCHUIO HUX
CrnoxeHue, BBIYUTAHHUE, YMHOXCHHE U |C IOMOIIBIO KAIbKYJIATOpA. o
o o BHUMAaHHUA K 060y>KI[aeMOI/I Ha YpOKE
JIeJIeHNE anreOpanyecKux I[pOGGI:I. (I)OpMyJII/IPOBaTb OCHOBHOE  CBOHCTBO| oo, AKTHBW3ALIN X
[IpeoOpazoBanue BBIpa)KEHUH, | airedpanyueckoi 1poodu u [03HABATCILHOM JCATETHHOCTH,
COJIeprKalINX anredpandeckue Ipoou. NPUMEHATh  €ro I npeoOpa3oBaHMs] o HOGysicHre  oGyalomuxes K
Apobeii. . COOJIFOICHUIO Ha YPOKE OOIICHPUHATHIX
BBIHOHHHTL AencTBUs ¢ HOpPM TMOBCACHUS, IIPABUII O6H_IGHI/ISI CcO
anreOpanvdecKuMu IpoOsIMH HPH | crapmumu M CBEpCTHMKAMM, NPMHIMIIOB
HEOOXOUMOCTH c HAIPABISIIOIEH | yyeGHOIT JTUCITATUTHHEL i
IIOMOIIIBIO. HpI/IMeHHTB npe06pa3013aHH;1 CaMOOpraHu3aluy,
BBIDOKCHHM  JUII  peHIeHUs  3a7a4.| o NpUBITEUeHHE BHIMAHIS
Boipaxkare nepemMeHHble 13 (QOPMYJI| oGyuarommxcs K LEHHOCTHOMY AacreKTy
(pusmueckux, T€OMETPUYECKHX, | p3ydacMbIX Ha  ypOKax  SIBJICHHIL,
OIMHCHIBAIONINX OBITOBBIE CHUTYAIlMU) TPH| OpraHu3anus Ux paboThl ¢ MOJTy9aeMOi Ha
HEOOXOUMOCTH c HAPaBJISIONIEH |  YPOKe COLMAITBHO 3HAYUMON
MOMOIIIBIO. uHpOpMaIUeHi—HHUIIMUPOBAHNE ee
O6CY)KI[€HI/I$I, BbICKAa3bIBaHUA
O6y‘-IaIOH_[I/IMI/ICH CBOCI0O MHCHHA IIO0 €€
MOBOMY, BBIPAOOTKM CBOECTO K HEH
OTHOILIICHUA,
YpaBHeHus KBangparnoe ypaBuenue. Henonnoe Pacno3sHaBath KBaJpaTHbIE YPABHEHHS. o UCIIOJIb30BAHUE ~ BOCHHMTATEIIBbHBIX
U HepPaBeHCTBA. KBaJipaTHOE ypaBHeHUE.DopMysia KOpHel |3amuchbIBaTh dbopmyay KOpHe}i| BO3MOXHOCTCH — COJCPIKAHHS  y4eOHOro
KBaapatHbie KBaJPaTHOTO ypaBHEHUs. Teopema Buema. | KBapaTHOTO YPaBHEHHS, pemarp | MPeAMETa epes ACMOHCTpPAIHIIO
ypaBHeHHsI Periienne ypaBHEHHIA, CBOISIIMXCS K KBAIpaTHble YPABHEHHS] — [OJHble | ©0Y9AIOUIIMCS NPUMEPOB OTBETCTBEHHOTO,
(15 v) KkBajpaTHBIM. [IpocTeiimmenpo6Ho- HETOJIHbIE (C UCIOIb30BAHUEM CIIPAaBOYHOj | | PAKAAHCKOTO  TOBCCHHA,  MPOABIICHIA
YEJIOBEKOMOONST W TOOpOCEpIeIHOCTH,

panuoHaIbHEIE YPAaBHEHHUS.
Pentenye TEKCTOBBIX 3ajad C
IIOMOIIBHO KBal[paTHI:IX

nH(popManun).
IIpoBoauTh
uccJe0BaAHUS

npocrenme
KBaJIpaTHbBIX

yepe3 MoA0Op COOTBETCTBYIOIIMX TEKCTOB
JUISE  YTSHWsI, 3amad Uil pPelICHUs,
MPOOJIEMHBIX CUTYyalMi IS 00CY)XICHHUS B
KJjacce,
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L4 MNPUMCHCHUC Ha YpOKe

WHTEPaKTUBHBIX bopm paboTsI
00yJarolMXCs: HWHTCIUICKTYAIBHBIX —UT,
CTUMYJHPYIOIINX MO3HABATEIHHYIO

MOTHBAIIMIO; AWCKYCCHH, KOTOpBIE [aioT
YYaluMcsi BO3MOXHOCTh TTPHUOOPECTH OITBIT
BEJICHUSA  KOHCTPYKTHBHOTO  JHAJOra;
TpyNIOBON pabdoOThl WM pabOTHl B Mapax,
KOTOpBIE y4yaT IIKOJIHHUKOB KOMAHIHOM
paboTe W B3aUMOJEHCTBHIO C JPYTHUMH
JIETHMH;
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YpaBHEHUM.

YpaBHEHUM.

Pemiate  ypaBHeHusl, cBOJfIIMECS K
KBaJIPATHBIM, C TTIOMOIIBIO MPEOOPA30BAHUIA
U 3aMEHOM IIepEeMEHHOM ¢ OIOpOM Ha
aIrOPUTMITIPaBUIIA.

Hab6awnats, u a”HaaM3upoBaTh CBA3b
MEXAy KOpHAMH U  Kodhdurumentamu
KBaJIPATHOTO ypaBHEHUSI.

llpumensamoe  meopemy  Buema ons
pewieHuss  3a0a4  (C  UCNOAL30BAHUEM
obpasya).

Pemartn TEKCTOBLIE 3a1a4uu
anreOpanvecKuM CIocoOOM: EPEXOIUTh OT
CJIOBECHOU (DOPMYITHPOBKH YCIOBHUS 33Ja4H
K  anreOpanyecko  MoOJIeNu  IMyTEM

COCTaBJICHUS YpaBHEHUSA (npu
HE00X0MMOCTH c HaIpaBJIsIoILEH
IIOMOIIIBIO); pemarth COCTaBJICHHOE

ypaBHEHHE; UHTEPIIPETHPOBATH PE3YIIbTAT.
3HAKOMHUTBCSI ¢ HMCTOpPHEH  pa3BUTHS
anreopsol.
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YpaBHeHus Jluneitnoe ypaBHEHUE c nByMs | Pacno3dHaBaTh JTMHEHHBIE YpaBHEHUS C L BKJIFOYCHHE B YPOK HIPOBBIX BHIOB
" NMepeMEHHbIMH, €ro Tpaduk, MNPUMEpPHI | ABYMsI IIEPEMEHHBIMH. ACATCIBHOCTH, KOTOpBIC IIOMOraroT
HEPaBEeHCTBA. pELICHNS YPABHEHHM B LIEJIbIX YHCIIAX. Crpourb TrpaduKu JHHEHHBIX noanepxath MOTHBALIHIIO JICTEH K MOy 4CHHIO
CucreMsl Pemienre  cucTeM  IBYX  JIMHEHHBIX ypaBHEHHIA, B TOM 3HaHuH, HaNT@XUBAHIO —  MOSHTHBHBIX
ypaBHEeHHUI YpaBHEHMI C JByMS IIE€pEMECHHBIMH. YHCICHCNONIb3Ys Hu(poBble | MKMTIHOCTHRIX OTHomeHg“ B Ianacce,
(13 9) [Ipumepsl pelleHrss CUCTEM HEJIMHEHHBIX | pecypebl  (IIpu HEOOXOIMMOCTH TIOMOTAIOT yCTaHOBIICHHIO m_) PONKEIATCIIPHOU
YPaBHEHUH C ABYMsI [IEPEMECHHBIMH. COIMOPOIi Ha AITOPUTM Y4EOHBIX atMoc(depbl BO BpeMs ypoKa,
I'paguueckas unmepnpemayus ypaenenus | ISACTBHI). ¢ OpraHu3anus medcTsa
¢ o0eyms nepemenmvimu u  cucmem|PaszinyaTh napamienbHble U MOTUBHPOBAHHBIX u 3pYIMPOBAHHBIX
o ydamuxcsa Hang nux HCYCIICBAOIIIUMHA
YpasHeHull ¢ 06y M3 nepeMeHHbLM. [CpeCCKAIOMUCCA TPAMBIC TIO HX ONHOKJIACCHUKAMH, JAloUIeTO IIKOJBHUKAM
Pemienne  TEKCTOBBIX 33724 € TOMOLIBIO YPABHCHIAM. o COLIMAaJIbHO 3HAYUMEIHA OITBIT COTpyAHHUYICCTBA
CHCTEM ypaBHEHHIA. Pemate cuctemsl _ABYX  JMHEHHBIX ¥ B3AHMHO ITOMOIIIH,
ypaBHEHUU c
JIBYMSIIEPEMEHHBIMU
MOJICTAaHOBKOU U CJIOKEHHUEM.
Pemars npocreilime cucTemMbl, B KOTOPBIX
OJHO U3 YPAaBHEHUI HE SBISAECTCS JMHEUHBIM
Opyd HEOOXOAMMOCTH C HaIpPaBISIOMICH
MOMOMUIBIO.
Ilpugooums 2paghuueckyiro
UHmMeEPnPEeMauuIo peuieHusi YpasHeHus C
08YMsL NepeMeHHbIMU U CUCEM YDAGHEHULL C
08yMANEpeMeHHbIMU.
Pematb TEKCTOBbIE 3a1a4H4
areOpandecKrM CIOCOOOM.
YpaBHeHus YucnoBble HEpaBEHCTBA M UX CBOMCTBA. ®opmyupoBarTh cBOlicTBA o VUHMIMMPOBAHME M MOJJIEPHKKA
W HepaBeHcTBAa. |HepaBeHCTBO ¢ 0HON NEPEMEHHOM. YUCITOBBIX HCCIIE/IOBATENBCKOM ACSATCIILHOCTH
JIuneliHbIe HEPABEHCTBA C HEPABEHCTB, HIKOJIbHMKOB B paMKaX pealu3alui UM
WITIOCTPUPOBATH UX HA KOOPAMHATHON MHIUBUNyaJIbHBIX u TPYHIOBBIX
HUCCIICA0BATCIIBCKUX IPOCKTOB, YTO JacT

IPSIMOA.

YYEHHKaM BO3MOXHOCTh MTPHOOPECTH HABBIK
CaMOCTOSITEIIPHOTO PEIICHHS TEOPETUICCKOM
npoOJeMbl, HaBBIK TECHEPUPOBAHUS H
odopMIIeHUST COOCTBEHHBIX HACH, HABBIK
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YBKUTEIBHOTO OTHOIICHUS K UY>KUM UIESM,
opopMmieHHBIM B paboTrax  Jpyrux
HcclenoBarenei, HaBBIK  IyOJIMYHOTO
BBICTYIIJICHUS nepen ayIUTOpHEH,
apryMEHTHPOBAHMUS W OTCTaWBaHUS CBOEH
TOYKH 3pEHUSI.

88




Hepagenc OJHOM TEPEMEHHON M HMX PEIICHHE. IIpumMeHATH CBOMCTBA HEPABEHCTB B XOJI€ i YCTaHOBJICHUE JIOBEPUTENBHBIX
TBa(12 4) Cucrembl JTMHEHHBIXHEPABEHCTB C OAHOM | pelieHus 3aaa4. Pemarb OTHOHICHWH MCKAYy Y4IUTCICM U €ro
IIEPEMEHHOM U MX PEIIEHHUE. JMHENHbIE HEPABEHCTBA C yHcHHKaMH, CrI0cObCTBYIOMIIX
N300pakeHue pemeHus TMHEHHOTo OJTHO# IEPEMEHHOIH, HgmmBHOMy BOCIPHATHIO
HEpaBEHCTBA U MX CUCTEMHA YUCIOBOM n300pakaTh pelieHre HepaBEHCTBA Ha 00YHaIOLIHMHCA TIC/ArOTHHECCIHX
N N o TpeOOBaHUI y4YHWTENs, MPHUBIECYCHUIO HX
PSIMOH. YHUCJIOBOM MPSAMOM. -~
PelaTh CHCTEMbI JIHHEHHBIX HEPABEHCTB,| oopooiir X obcyiaacMoli Ha - ypoke
6 p ’|  uHpopMauuwy, AKTUBU3ALUU X
n300paaTh PEIICHUE CHCTEMBL HEPABEHCTB | 11 3yapatenpHOi AEATENLHOCTH;
Ha YHUCJIOBOM MPSAMOU MPH HEOOXOJUMOCTHC
N N ° moOyXxacHHe  oOydJarommuxcs K
BH3YaJIbHON OTOPOH.
COOJIFOJICHUIO Ha YpPOKE OOMICTIPUHSATHIX
HOpPM TIOBEICHUS, TIpaBUJ OOIICHHUS CO
CTapmiiM W CBCPCTHUKAMH, IPHUHIIUIIOB
y4eOHOH IHUCIUATUIMHBI u
CaMOOpraHH3alIIH;
® IIPUBJICUCHHUC BHHUMAaHUA
06yqa}om1/1xcsl K I[CHHOCTHOMY AacCIICKTYy
HA3y4aeMbIX Ha YpOKax SIBJIEHUH,
OpraHu3anus ux padoThl ¢ MOJyyaeMor Ha
ypOKe COLIMATBHO 3HAYUMOUN
nHpOpMaUe—HUUUPOBAHHUE ee
06CY)KI[CHI/I5I, BBICKa3bIBAHUA
06y‘{a}OH_[I/IMI/IC$I CBOCT0O MHCHHUA II0O €€
MOBOAY, BHIPAOOTKM CBOET0 K  HeH
OTHOIIICHUS;
DyHKI ITonarne ¢ynkuun. O6macTh Hcnonb3oBars (GyHKIHMOHANBHYIO| © HCIIOJIb30BAHUE ~ BOCIHTATEIbHBIX
M. ONpEeAeICHUs U MHOXECTBO3HAUYCHHI TePMUHOJOTUI0 U CUMBOJIUKY. BO3MOXXHOCTCH  COJCPXKaHHs  y4eOHOro
OcHOBH ¢dynxuuu. CrnocoOsl 3ajaHus GyHKIUMI. BbI4ucjIsThH 3HAYeHHUS Gyskuuii,| HPeAMETa acepes ACMOHCTPALHIO
bie I'papux pynxuuu. CpoiicTBa (QyHKIHH, |33a1aHHBIX bopmyaamu (py| ©OYHAIOLIMMCA PUMEPOB OTBETCTBEHHOTO,
TPaXXKaAaHCKOTO ITOBCOCHMHSA TIPOABIICHHUA
MOHATH uX OoToOpakeHHe Harpaguke. "HEOOXOAUMOCTH VICITONB30BaTh| | POrA a - 1P
YENIOBEKOMIOONST M T0OPOCEepICIHOCTH,
a1 (5 4) KaJIbKYJIATOP);  COCTABJATH  Ta0JIHIBI

3HaYeHuil (QyHKIHH.
Ctpouthb no ToukaM rpappuku GyHKITAH.
OnuceIBaTh CBOICTBA DYHKIIMK HA OCHOBE

yepe3 MoA00p COOTBETCTBYIOIIUX TEKCTOB
UL 9TEeHWs, 3amad s PEIICHHS,
MPOOJIEMHBIX CUTYalUi ISl 00CYKICHHS B




e TpaHuuecKOro TPEACTaBICHUS MpU

HEOOXOIMMOCTH C HaIpaBJISIOIICH
TIOMOIIIBIO.

Hcnonb3oBath (GYHKIMOHATIBHYIO
TePMHHOJIOTHIO H CHMBOJINKY.
HccnenoBarp IIPUMEPBI rpaduKoB,
OTPaXAIOIMMX  pPEAJbHBIC MPOLECCH U

seiieHus. [IpuBOAMTH MPUMeEPBI TIPOIIECCOB
U ABJICHUH C 3aJaHHBIMU CBOMCTBAMHU.
HUcnoan3oBaTh KOMIILIOTEPHbIE
NporpamMmbl Ui TIOCTPOEHUS TpaduKOB
GYHKIMA ¥ U3y4eHUS UX CBONCTB

KJacce;

L4 IIpUMEHEHUE Ha YpoKke
MHTEPAKTUBHBIX thopm paboTsI
00yJaroLMXCs: MHTEIUIEKTyalbHbIX UID,
CTUMYJIMPYIOLIUX [103HABaTEIIbHYIO

MOTHBAIIMIO; JUCKYCCHH, KOTOPBIE MAIOT
Y4aIyMCs BO3MOXXHOCTb IPHOOPECTH OTIBIT
BEJCHUS  KOHCTPYKTMBHOIO  JIMAJIOra;
rpynmnoBoil paboTel M paboTHl B mapax,
KOTOpBIE YydYaT IIKOJIbHUKOB KOMAaHIHOM
pabore M B3aUMOJEHCTBUIO C JPYTUMH
NeTbMU;

DyHKI
HH.
Yucjon
ble
byHxkuu
u (9 9)

UreHne u MOCTpoeHHE TpaduKoB
(byHKINH. [Ipumepsr

rpadukoB (QYHKIIHI, OTpaskaroIIIX
peabHBIE MPOIIECCHI.
DyHKIUH, ONHCBIBAIOIIHE

u

o0paTHyO
MPOMOPIMOHAEHBIE 3aBUCUMOCTH, UX
rpaduku. ['unepOona.

I'paduk dyskumm y = x°.

Oynkumu y = x4,y = x°,y = %,y =K
epaguueckoe

MPSIMYIO

X
peuierue ypasHeHUull U CUcmem ypasHeHull.

Haxoauthb ¢ moMombio rpaguka ¢yHKINU
3HAYeHHE OJHOM M3 paccMaTpUBAEMBIX
BEJIMYHH M0 3HAYEHUIO JPYTOi.
B HeclOXHBIX  ciydasx
dbopmynoii 3aBUCHMOCTH
MEXAYy BETUYMHAMHU.
OnuchiBaTh XapakTep HM3MEHEHHUS OIHOU
BEJIMYMHBl B 3aBUCHUMOCTH OT WM3MEHEHUs
Apyroi

Pacno3naBaTh BUIBI H3y4aeMbIX (PYHKITUH.
Iloka3bIBaTh CXeMAaTHYeCKH II0JIOKEHHUE

Ha KOOPJIMHATHOW TUIOCKOCTH TpaduKoB

yHskimil Buga: y = x%, y = x°,

BBIPAKATH

] BKJIIIOYECHHE B YPOK HIPOBBIX
BUJIOB JICSATEIBHOCTH, KOTOPHIE TTOMOTat0T
mojmepKaTh ~ MOTHMBAMIO  JCTEH K
TOJIYICHUIO  3HAHWH,  HaJaKHBAHUIO
IMO3UTHBHBIX MEKITMYHOCTHBIX
OTHONICHMH B  Kjacce, IIOMOTaoT
YCTaHOBJICHHIO ToOposKeIaTeTbHON
aTMoc(epbl BO BpeMs YPOKa;

° OpraHH3aIys medcrBa
MOTHBHPOBAHHBIX W  OPYAHPOBAHHBIX
yUamupxcs Haja WX HEYCIEeBalOUIMMU
OJTHOKJIACCHUKaMH, JIAIOIIETO
IIKOJIbHUKAM COIIMAJIbHO 3HAYMMEII OITBIT
COTPYJHHMYECTBA M B3aMMHOM ITOMOIIH;
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y=A%y =k -
Hcnoub30BaTh PyHKIIMOHAIBHO-
rpaguyeckue

npeacTaBJIeHUs I PEIICHUSI U
UCCJIE0BAHNS YPABHEHUM UCUCTEM
YpaBHEHUM.

IIpuMeHaTs HU(POBLIE pecypchbl I
OCTpOoeHUsI TpaduKOBOYHKIHUH.

IloBTOpPEHME
" 00001meHne
(6 9)

[ToBTOpEHNE OCHOBHBIX TMOHATHI U
METOJI0OB KypcoB 7 U 8
KJaccoB, 0000IIeHe 3HaAHUH.

IIpumeHATs CcHOCOOBI  CpaBHEHMS

qHCell, BBIYHCJICHHI,
npeoOpa30BaHuil BEIPAKEHUHN, pEILICHHS
YpaBHEHUH.

OcymecTBJIATh CAMOKOHTPOJIb

BBIIIOJIHSEMBIX OEHUCTBHUU U

CaMONPOBEPKY pe3yJibTaTa BBIYMCIICHUH,

npeoOpa3oBaHui,

IIOCTPOEHUH.

Pemrate 3agayu M3 peabHOM
KM3HU, TPHUMEHSATH

MaTeMaTUYeCKUe 3HAHUS JJIs pelIeHus

3aJa4 U3 JPYTrUx

IIPEIMETOB.

Pemiath TekcTOBBIE 33]a4U, CPAaBHUBATH,

BbBIOUPATH CIOCOOBI

pelieHus 3a/1a4m.

° WHUIIMHPOBAHUE u MOAEPIKKa
WCCIIeIOBATETHCKON JIeATEIbHOCTH
IIKOJILHUKOB B paMKax pealu3alud UM
WHIUBH/Ty aTTbHBIX u TPYIIOBBIX
WCCIIEIOBATEIbCKIUX TMPOEKTOB, UTO JIaCT
YYEHHUKaM BO3MOXHOCTh MPHOOPECTH HABHIK
CaMOCTOSITEJIFHOTO PEUICHUS] TEOPETUYCCKON
npoOJiieMbl,  HaBBIK  TEHEPUPOBAHUS |
oopMiIeHUsT COOCTBEHHBIX WJEH, HaBbIK
YBOKHUTEIHHOTO OTHOIICHUS K UYKHM UICSIM,

0oopMIICHHBIM B paborax TIPYTUX
WCCIIeIOBATENCH, HaBBIK My OIMYHOTO
BEICTYTUICHUS nepen ayJIUTOpHEH,

APrYMCHTHUPOBAHUA ©W OTCTAWBAHUA cBOCH
TOYKH 3PCHHA.
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9 kaacc (He menee 102 u)

Ha3Banue pasaena
(TembI)Kypca (YUCJI0
4acoB)

OcHoBHoOe coepKaHue

OcHOBHBIE BHIBI
JeATeJbHOCTH
00y4YarImxcs

BocrnuraTteabHblil
MOTEeHIHMAJI pa3jiesia/TeMbl

Yuciaa 1 BHIYHCTICHHS.
JlelicTBUTEILHBICUHCIIA

PanmonansHBIC  4YHCIIA,

decsimuunvie Opoou. Bzaumno oonosnaunoe

UppayuoHabHvle
YUCIA, KOHEYHble UDECKOHEeYHble OeCAMUYHbLE
0pobu. MHooxcecmeso OeticmeumenbHblX Yuces,
oeticmeumenvHble 4YUCiad KAk OecKoHeyHble

PasBuBarb mnpeacraBieHusi o
YHCIax: oT
MHOKECTBAHATYPATbHBIX
YHCEJI IO MHOKECTBA JICHCTBUTEILHBIX
qHCEIL.
O3HaKOMHUTBCH c BO3MO>KHOCTBIO
MIPEICTABIICHUS
JIIEACTBUTENILHOTO YHUCIa KaK O€CKOHEUHOM

JeCATUYHON apooH,

L d YCTaHOBJICHHUE
JIOBEPUTENFHBIX  OTHOIIEHUH
MEXAy Yy4YUTeNIeM U €ro
YYCHUKAMH,
CHOCOOCTBYIOLINX
MO3UTHBHOMY  BOCTIPHSITHIO
00yJaroIIMUCS
MEeAarornyeckux TpeOOBaHHUM
YUHATENSI, TPHUBJICUCHUIO WX
BHHUMaHUS K 00CyKIaeMoil Ha
ypoke MH(QOpMAIHH,
AKTUBU3ALUU 150'¢
[I03HABATEJILHOMI
NesITEebHOCTH;

] o0y K/IcHHE

00yJaroIIIXCst K
COONIIOZICHHUI0O  HAa  YpOKe
OOLIETIPUHSATHIX HOPM
MOBEJICHUSI, TIPAaBUII OOIICHHUS
co CTapIIUMU u
CBEPCTHHKAMH,  IPUHIUIIOB
y4eOHOW  JHUCUMIUIMHBI U
CaMOOpTaHM3AaIINY;

° MIPUBIICYCHUC

BHUMaHHUSl O0yYaroImuxcs K
IEHHOCTHOMY acIeKTy
M3y4aeMbIX Ha ypoKax
SIBIICHUHM, OpraHu3amus ux
paboThl C ToNydaeMoW Ha
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YPOKE COLMAIBLHO 3HAYUMOM
nHpopmarnei—

VHUITMHPOBAHNC ee
0OCYXKJICHHSI, BBICKA3bIBAHUS
00yJaroIIMUCS CBOETO

MHEHHS 10 €¢ I[OBO.Y,
BBIpaOOTKH CBOEro K Hew
OTHOILICHHS;
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O

coomeemcmeue  MexHcoy — MHOHNCECMBOM
0elicCmBUmMenbHblX YuUcel U MHOHICeCmeoMm
Mouex KOOPOUHAMHOU NPAMOU.
Cpaenenue  OelicmeUmMENbHLIX — YUCel,
apugpmemuueckue oeticmaust c
oelicmeumenbHbIMU YUCIAMU.
[MpubnmxéHHoe 3Ha4YeHHWE  BEJIUYMHBI,
TOYHOCTH  NpubmmkeHus. OxpyrieHue
gyucen. [Ipukuaka U OLIEHKA pPe3yIbTaToOB
BBIYMCIICHH.

NPUMEHSATh JICCATHYHBIC TMPUOIHKEHUSI
palMOHAIBHBIX U UPPALIMOHATIBHBIX YUCEN.

3anucwvieams, cpagHusams u
ynopaoouueamo

Oeticmeumenvhbie YUcid.

BbInoHATD, codyeras  yCTHBIE W

MMMCbMEHHBIE TIPUEMBI, apupMeTHUYECKUe
HeﬁCTBHﬂ C paI_[I/IOHaJII:HbIMI/I qucjaaMu,
HAXOJAMTh 3HAUYEHUs CTENEHEH C IENbIMU
MOKa3aTeJsIMU M KOpPHEH; BBIYHCIATH
3HAYCHMSI YUCIIOBBIX BBIPAKCHHM.
I[Moayyuts mpeacTaBjieHHe O 3HAYMMOCTU
JNEUCTBUTENBHBIX YHUCET B MNPaKTHUYECKOH
JIeITEILHOCTH YeJIOBEKa.

AHaIM3UpPOBaTh M JejJaThb BbIBOJbI
(mocJjie COBMECTHOTI0 AHAJIN3a) O TOUHOCTH
NpUOIMKEHUS AEUCTBUTEIBHOTO YHCIIA TIPU
perieHnu 3a1ad.

Okpyrasitb  JEHCTBUTENBHBIE  YHCIA,
BBLINOJIHATH NPUKWAKY  pe3yibTaTa
BBIYMCIICHHM, OIlEHKY 3HAYEHUI YHMCIIOBBIX
BBIPAKCHHIA.

3HAaKOMUTBCSI C  HUCTOpPUEH  Ppa3BUTHS

MaTEeMaTHUKH.

o UCTIOJIb30BaHUE

BOCITUTATEIBHBIX BO3MOXKHOCTEH
CoJiepKaHusl  y4eOHOro  mpeamera
Yyepe3 IEMOHCTPAIUIO 00yJatoUIIMCs

MIPUMEPOB OTBETCTBEHHOTO,
TPaKIaHCKOTO MOBECHMS,
MPOSBIICHUST ~ YEIIOBCKONIOOUS U

JIoOpOCepICYHOCTH, dYepe3 MmoaAdop
COOTBETCTBYIOIIUX  TEKCTOB ISt
9TeHHs, 3a7a4  JUI  PeIICHHS,
pOOTEMHBIX CUTyarui JUTSt
00CyXIeHUS B KIIacCe;

L4 MIpUMEHEHNE Ha YpOKe
MHTEPAKTUBHBIX  (opM  paboTHI
00yYaroluxcsl:  UHTEJUIEKTYaJIbHBIX
urp, CTUMYJIUPYIOLINX
MIO3HABATEIBHYIO MOTHUBAIIUIO;
JUCKYCCHIA, KOTOPBIE TAIOT YYaIlIuMCS
BO3MOXKHOCTb ~ IIPUOOPECTH  OIBIT
BEJICHUS! KOHCTPYKTHBHOI'O JIMAJIOra;
rpynmnoBoil paboTel WiIUM paboTHl B
napax, KOTOpbI€ y4aT UIKOJbHHUKOB
KOMaHTHOM pabote u
B3aUMOJICHCTBUIO C APYTHMU IE€THMH;
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YpaBHeHus JIuneitnoe ypaBHeHue. Pemenue OcBauBaTb, 3alIOMMHATHL W NPUMEHSATH| © BKIIFOYEHUE B YPOK UTPOBBIX BHJOB
M HEpaBeHCTBA. YPaBHEHHUH, CBOIAIIUXCS KIIMHEUHBIM. rpajpuyeckne MeToabl IIpU pelicHUU| ACATCIBHOCTH, KOTOpPBIC IIOMOTaroT
YpaBHeHust KBangparnoe ypaBuenue. Pemienue ypaBHEHW, HEPABEHCTB M UX CUCTeM (mpm| HTOMACPKATE — MOTHBALMIO  NE€TCH K
¢ OHO# YPaBHEHMH, CBOIAIMXCSAK KBaJAPATHBIM. |HEOOXOJMMOCTH C OMOpPOM Ha ajropurm| NOTYICHHIO — SHaHWH,  HATTKUBAHHIO
nepeMeHHoj BuKBapaTHBIE ypaBHEHHS. y4eOHBIX JEHCTBH). TOSUTHBHBIX MEKTMHHOCTHBIX - OTHOIHCHITH
o B KJ1acce, IIoMoraroT YCTAHOBJICHUIO
(14 4) IIpumepvr  pewienus ypasneHuul Pacno3naBarp  1iesibie ¥ APOOHBIE .
. I00posKenaTenbHOH atMocdepbl BO BpeMs
mpemoveu u YpaBHEHHUS. YpoKa;
. - o o )
uemeépmotuicmeneneu Pemiate JMHeHHBbIE W KBaJpaTHbIE
® Opra"u3anus medcra
PAa3N0dCeHUeM Ha MHOICUMETU. YPABHEHUS, YPAaBHCHMS, CBOMISIIMECA K
o MOTHBUPOBAHHBIX n OPYAUPOBAHHBIX
Pemenne npo6HO-paliioOHaATBHBIX HUM, TNpOCTeHIne IpOOHO-palMOHAbHbIC
i P ABHCHHUS ydamuxcs Hang nux HEYyCIICBAIOIUMHU
YPAaBHCHHUH. FCIICHAC TCKCTOBBIX yp : OAHOKJIACCHUKaMH, JAar0omIero ImMKOJbHUKaAM
3a]a4 anredpandeckKuM METOAO0M. IIpenyarare BO3MOJKHBIE Coco0bl | ¢onpanbHo AHAYHMBII OIIBIT
peLICHHS] TeKCTOBBIX 3a/1a4, 00CYKAATh UX |  coTpyAHAYECTBA U B3aMMHOI TOMOLLK;
U pelaTb TEKCTOBBIE 3aJa4d Pa3HBIMHU
criocobamu.
3HAKOMHTBCSI € HMCTOpPHEH pa3BUTHS
MAaTE€MaTHKU
YpaBHeHus JIuHeHOE ypaBHEHHUE C IByMS OcBanBaTh ¥ NPUMEHATH TPUEMBI e MHULMUPOBAHUE W TMOIACPIKKA
M HepaBeHCTBA. NepeMEeHHBIMH U ero rpaguk. Cucrema peLIeHUs CUCTEMBI IBYXJIUHENHBIX MCCIICI0BATEIIBCKOM ACATCIIBHOCTU
JIBYX JINHEWHBIX YPABHEHUM C ABYMS YpPaBHEHUH C IByMSI IEPEMEHHBIMHU U IIKOJILHUKOB B paMKax pealn3aluu UM
WHANBUAYAJIbHBIX n TPYIIIOBBIX

MNEPCMCHHBIMU U

CHUCTEMBI IBYX

HCCICAOBATCIBCKUX IIPOCKTOB, YTO JacT
YUCHHUKAM BO3MOXKHOCTb HpI/I06p€CTI/I HaBBbIK

CaMOCTOSITETTHHOTO perieHus
TEOPETUIECKOM MIPOOIIEMBI, HaBBIK
TEeHEPUPOBAHUS u odopmiteHUs

COOCTBEHHBIX HJICH, HABBIK YBAXKUTEIHHOTO
OTHOIIEHUS K Iy KUM HJIesM, 0(pOpMIIEHHBIM
B paboTax JIPYruX HCCIEI0BATEICH, HaBBIK
myOIMYHOTO BBICTYTIJICHUS nepen
ayIUTOPHEH, apryMEeHTUPOBaHUS u
OTCTaWBaHUs CBOEH TOUKH 3PEHUSI.
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Cucrembl
YPaBHeHUil
(14 9)

eé pewenue. Pemenue cucreM aByx
YpaBHEHUH, OJJHO U3KOTOPBIX JUHEUHOE, a
JIpYyroe — BTOPOM CTEIICHHU.

['padmyeckas HHTEpIpETALUS CUCTEMBI
YPaBHEHUH C ABYMSAIIEPEMEHHBIMU.
Penrenue TeKCTOBEIX 3a1a4
anreOpandecKuM CIIOCOOOM.

YPAaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE

SBISICTCS.  JIMHEHWHBIM (10  BU3YaJbHOU
orope).
Hcnonb3oBath ($yHKIMOHATIBHO-

rpaduuecKkue NpeCTaBICHU I peleHus
U HCCJICJOBAHUS YPAaBHEHUMN U CUCTEM.

AHAJIM3MPOBATh TEKCTHI 3a/Ja4, pemiaThb
170'¢ anreOpandecKum croco0oom:
NepexoIuTh OT CIIOBECHOH (HOPMYITHPOBKU
YCIIOBMSI 33/1a4M K are0panyeckoi MoJenu
IIyTEM COCTAaBJIICHUS CHUCTEMBl YPABHCHUMN;

pemiaTh COCTaBJICHHYIO CUCTEMY
YpaBHEHUN; HHTEPNPETHPOBATH
pe3ynbTar.

3HAKOMUTBCA C HCTOpHEl  pa3BUTHUA
MaTeMaTUKU

L4 YCTaHOBJICHUE
JIOBEPUTEIIbHBIX OTHOLICHUH MEXIY
YYUTEIEM M €r0  YYCHUKaMH,
CHOCOOCTBYIOIIUX MMO3UTUBHOMY
BOCIIPUSITHIO 00yJaroIUMHCs
MearOrMIeCKIX TpeOOBaHMIA
YUYUTENS, TPUBJICUEHUIO UX BHUMAaHUs
K o0cyxaeMoin Ha YpOKe
UHQOPMAITHIH, AKTUBU3aLINH 150,
MT03HABATEJILHOM IEATEIBbHOCTH;

o noOyxaeHne 00y4aromuxcs
K COOJTIOTCHIUTO Ha ypoke
OONICNPUHATEIX HOPM  TOBEJICHUS,
npaBui OOLICHHS CO CTAPIIMMHU |
CBEPCTHHKAMH, TIPUHIIUTIOB YYEeOHOI
JUCTIMTUTAHBL ¥ CAMOOPTaHHU3aIUH;

° MIPUBJIICUECHHE BHUMaHUS
oOyJaronxcs K  IIEHHOCTHOMY
acmeKTy HW3y4YaeMbIX Ha  YypoKax
SIBICHUH, OpraHu3alysi UX paboTHl ¢
MOJTly4yaeMOH Ha YpOKE COLMAaJIbHO

3HAYHMOU nH(popMarei—
WHUIIMHPOBAaHUE €€  OOCYKICHHUS,
BBICKA3bIBaHUS 00yJaronuMHUCs
CBOCTO MHEHHS II0 €€ TIOBOY,

BBIPa0OTKM CBOETO K HEH OTHOIICHHS,
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YpaBHeHust YucnoBble HEPAaBEHCTBA M UX CBOWCTBA. Yurarb, 3anuchIBaTh, IOHUMATD, e YCIIOJIb30BAHUE
U HepaBeHCTBA. JInHeiHble HEPABEHCTBA C OJHOU HHTEPNPETHPOBATH BOCITMTATCIbHbIX BO3MOXHOCTCH
HepaBencrBa NEPEMEHHOM U uX pemieHue. CucTeMsl HEPaBEHCTBA; UCIIOJIb30BATh CUMBOJIUKY U ColepKaHus  y4eOHOro  mpeaMera
(16 v) JINHEHHBIX HEPABEHCTB C OJHON TEPMHUHOJIOTUIO. BBINOJIHATH Hepe3 AEMOHCTPALIHIO 00y1aIoMMMCs
NIEPEMEHHOI U UXpELICHHUE. npeoOpa3oBaHusl HEPABEHCTB, NPHMCEPOB OTBETCTBCHHOTO,
Tpa’XaAaHCKOTO IIOBE€ACHMUA,
KBagpaTHbie HEpaBEHCTBA U UX PEUICHHUE. |HCMOJIb30BATH JUISIIPE0Opa3oBaHus NpOSBICHM  MefoBeKomOOMA M
I'paduueckass  wHTEpHIpeTAIHS CBOHCTBA YHCIIOBBIX HEPABEHCTB. HOGPOCEICTHOCTH, 4epes  TOXBOp
HEPaBEHCTB U Pacno3naBaTth nuHEHbIE U KBaIpaTHbIE COOTBETCTBYIOIIMX ~ TEKCTOB /ISt
JIByMs IEPEMEHHBIMHU. Pemiars  JIMHEHHBIE  HEPAaBEHCTBA, NpOOGIEMHBIX cuTyanuit TUTS
CHUCTEMBbl  JIMHEHHBIX 00CYXIeHHs B KIacce;
HEPABEHCTB, CUCTEMBI HEPABEHCTB, ° NpUMeHEHHE  HA  ypoKe
BKIIOYAIOIINX KBAAPATHOCHCPABCHCTBO, U WHTEPAKTUBHBIX q)opM pa60TH
pelaTh ux; 00CyKIaTh [10JIyYEHHBIE 00yYarONMXCs:  MHTEIUICKTYaIbHBIX
pewenusi. U300paxarthb pelieHue urp, CTUMYJTUPYOIITUX
HEpaBCHCTBA M CUCTCMBI HCPABCHCTB Ha MTO3HABATCIBHYIO MOTHBAIHIO;
YUCJIOBOM TPSMOM, 3alMCbIBATH AUCKYCCHH, KOTOPBIC NAIOT yqalllMMCs
pelieHune C TIOMOIIIBIO BO3MOKHOCTb HpI/IO6p€CTI/I OIIBIT
CHMBOJIOB BCACHHA KOHCTPYKTHBHOI'O AHAJIOTa;
) TPYIIOBOM paboOTel WM pabOTHI B
Pemarth kBajpaTHbIC HEPABEHCTBA,
napax, KOTOPLIC Yy4daT UIIKOJbHUKOB
UCIOJIb3YSl rpadHuuecKUenpeCcTaBICHuUs. o
KOMaHIHOU pa60Te n
OcpaupaTh M NPUMEHATH B3aMMOJIEHCTBHIO C IPYTUMHU JETHMH;
HEPaBEHCTBA npu
pelIeHNUpPa3INYHbIX 3a]a4,
B TOM 4HCJIE€ IPAKTUKO-OPUEHTUPOBAHHBIX.
DyHKIUA KBagpatnunas ¢yHkuus, e€ rpapuxk u | Pacnmo3naBaTh BUABI M3y4aeMbIX QYHKIMA;| @ BKJIFOYCHHE B YPOK HIPOBBIX
(16 4) cBoricTBa. [lapaboiia,koOpAMHATHI WJIIOCTPUPOBATH CXeMATUYeCKH,| BUAOB  NIEATCIBHOCTH,  KOTOPBIC
BEPILUHBI MapaboIIbl, OCh CAMMETPUHU 00BbSICHATDH pacroyioxeHue Ha| [OMOTAOT MOAACPKATE MOTHBALHMIO
napa0osibl. CTeneHnbie QPyHKIUH C KOOPAMHATHOM  IIIOCKOCTH  rpadukos| ACTCH K THMOJYHCHHIO  SHAHWH,
HaTypaJbHBIMH IIOKA3aTEIAMHU 2 U 3, UX dymkumii Buna: y = kx,y = kx + b,,y =| H@KUBAHTIO HOSHTHBHBIX
r a(bI/IKI/I 1 CBOIMCTBA axz MECXKINYHOCTHBIX OTHOILLICHUU B
Fp .. ) o kx B kx i b > KJIacc€, IOMOrar0T YCTAaHOBJICHUIO
pa(bmgn q)yHKm;m‘y Ty = ’ 3 I0OpoKenaTenbHON  aTMocdepsl  BO
y =ax.,y =ax’,y y = ax’,

BpeMs YPOKa;
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Yy =4/X,y = B 3aBUCHUMOCTU OT 3HAYCHUI]]
K02 (D PHUITHEHTOB;
X

ONUCKHIBATh UX CBOMCTBA.

(] OpraHu3aIus medcTa
MOTHBHUPOBAHHBIX M IPYAHPOBAHHBIX
yYanuxcs HaJ WX HEYCICBAIOIIUMU
OJHOKJIACCHHUKAMH, JIalOIIETO
IIKOJILHUKAM COLMAJIbHO 3HAYMMBIN
ONBIT COTPYAHUYECTBA U B3aUMHOMU
TIOMOIIIH;
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Pacno3HaBaTh KBaJpaTHYHYIO (DYHKIIUIO
o ¢opmysie.

IIpuBoANTHL MNPUMeEPHI KBAJAPATUIHBIX
3aBUCUMOCTEH W3 pPEAIbHOH  KU3HH,
(hU3UKH, TEOMETPUH.

BoisiBasitb u  0000mark 0coOEHHOCTH
rpaduka KBaApaTHYHOM yHKIUHU y = ax® +
bx + ¢ (mpu HEOOXOIUMOCTH C
HaIPaBJISAIONICH ITOMOIIIBIO).

Crponth M HM300pakaTh CXeMAaTHYeCKH

rpaduku KBaJIpAaTUYHbIX byHKIUH,
3a7aHHBIX POPMYJIAMHU BUIA Y = ax’, y =
ax’ +q,y

= a(x + p)Y, y = ax* + bx + ¢ (upn

HEO0XOAMMOCTH CBH3YaJbHOM OMOPOIL).

AHAJIM3UPOBATH M IPUMEHSATH CBOMCTBA
M3YYEHHBIX QYHKIMNAIS UX TOCTPOCHHUSI, B
TOM 4YHCIIE C TIOMOIIBIO HU(POBBIX

pPECYpCOB.

o MHHULMUPOBAHUE U TIOAJEPHKKA
HCCIIEZIOBATEIIECKON  IGATEIBHOCTH
IIKOJIFHUKOB B PaMKax pean3anuy IM
WHIWBUAYaJIbHBIX M TPYMIOBBIX
UCCIIEIOBATENbCKAX MPOEKTOB, YTO
Jact y4CHUKaM BO3MOKHOCTh
IpUOOPECTH HABBIK CAMOCTOSTEIHHOTO
pelIeHUsT TeOpeTHYECKOH MpOOIeMBl,
HaBBIK TEHEPHPOBAHUS M OOPMIICHUS
COOCTBEHHBIX ueH, HaBBIK
YBaKUTEIHLHOTO OTHOIICHHUS K UY>KUM
uaesM, oQopMIIEHHBIM B paboTax
JIpYTHX  HCClenoBaTeneil,  HaBbBIK
NyOMMYHOTO  BBICTYIUICHHS — MEpen
ayIUTOpUEH, apryMEHTUPOBAaHUS H
OTCTAaMBAHUS CBOCH TOUYKH 3pEHHUS.
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YucaoBbie
MOCJIeI0OBATEIBLHOC
TH

(15 9)

ITousgaTHe YKCI0BOI MOCIE0BATEILHOCTH.
3ananue MOCJIEI0BATEILHOCTH
pexyppeHTHOH (opmyrnoit U dhopmyion n-
ro 4JIeHa.
Apudmerndeckas U
nporpeccun.  Dopmyiibl

reoMETpruICCKasa
n- 10 YJCHa

apudMeTHUecKoilT W TeOMETPHYECKOH
IIPOrPECCHil,CyMMBI NEPBBIX 72 YICHOB.
H306padicenue unenoe apugmemuueckou u
2eoMempudecKoll npoepeccuti mouKkamu Ha
KOOPOUHAMHOU NILOCKOCTIU.

Jlunetinwviu u

9KCNOHEHYUATbHBILL

pocm.  CnoowcHvle

npoyeHmbl.

OcBauBaTh W NPUMEHSATH WHICKCHBIC
0003HaYeHNUS, CTPOUTH peueBble
BbICKa3bIBAHMSl C  HCIIOJIb30BaHUEM
TCPMHUHOJIOTUH, CBSI3aHHOU C NOHATHEM
MOCIIEI0BATEILHOCTH.

AHaau3upoBath (opMyly #-ro 4JeHa
IIOCIEI0OBATENBHOCTU WA PEKYPPEHTHYIO
bopmyny  m BBIYUCJIATh  YJICHBI
HOCH@HOB&TCHBHOCTCﬁ, 3alaHHbIX JTHUMH
dbopmynamu. YcranaBauBathb
3aKOHOMEPHOCTh B MMOCTPOCHUU
MOCJIEZIOBATEIBHOCTH, €CIU  BBIIHMCAHBI
MepBBIC HECKOJIBKO e€UJICHOB.
Pacno3naBarb  apudMeTHuecKyro  H
TE€OMETPHUYECKYIO MPOTPECCHU TPU PA3HBIX
cnoco0ax 3aaHus.

Pemath, 3amauM ¢ HCHOJIB30BaHHUEM
dbopmyn n-ro wieHa apupMETHUECKOW H
F€OMETPUYECKON  MPOrpeccHuii, CyMMBI
IIEPBBIX /1 YWICHOB C OIIOPOM HA CIIPABOYHYIO
UH(OpMALHIO.

H3zooparcams
nocnedo8amenrbHOCmu moyukamu
KOOPOUHAMHOU NAOCKOCHIU.
PaccmaTpuBaTh mpuMepsl NPoLEccoB U

YJ/1€Hbl
Ha

AIBJICHH u3 peanbHOU JKU3HU,
WUTIOCTPUPYIOIIHE WU3MEHEHUE B
apupMeTHIECKON MIPOTPECCHH, B
reOMETPUUECKON IIPOrPECCUH;
uzobpaxcamo

L4 YCTaHOBJICHUE
JIOBEPUTEIIBHBIX OTHOUICHUH MEXIY
YUYUTEJIEM U €ro  y4YCHUKaMH,
CIOCOOCTBYIOIINX MMO3UTUBHOMY
BOCIIPUATHIO 00yJaronuMucs
Me1arornuecKux TpeOOBaHMIA
YUYUTEIIS, IPUBJIICYCHUIO UX BHUMAHHUS
K obcyxmaeMoi Ha ypoKe
uHpOpMAIUH, aKTUBU3ALUNA 1504
MO3HABATEIBLHON IEATEIFHOCTH;

° moOyKICHHE O0YJarOIIUXCS
K COOJTFOICHUIO Ha ypoKe
OOIICTTPUHATHIX HOPM  TMOBEICHUS,
npaBui OOIICHHS CO CTAPIIMMH |
CBEpPCTHHKAMH, MPUHIIUIIOB y4eOHOI
JUCHIUTUTAHBI ¥ CAMOOPTaHU3aITUH;

o HpUBJICYCHUE BHUMAaHUS
oOyyaromuxcs K LICHHOCTHOMY
aCIeKTy H3y4YaeMbIX Ha  ypoKax

SABIICHUH, OpraHu3anus ux paboTHI C
MoJy4yaeMold Ha YpOKE COLHMAIBHO

3HAYUMOMH nHpOpMaLuei—
MHULMUPOBAHUE €€  OO0CYKIeHHS,
BBICKa3bIBaHUS 00yJaronumMucs
CBOEITO MHEHHA IO €€ IOBO#Y,

BBIpa60TKI/I CBOCTO K HEH OTHOIIICHUA,
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coomeemcmayioujue 3asucumocmu
epaghuuecku.

Pemiate npocreiinue 3aJa4u, CBsI3aHHbIC
C YHCJIOBBIMH IIOCIIEIOBATEILHOCTSIMH, B
TOM YHUCIIe 33aJ]a4d W3 PEaTbHOHN >KH3HU C
UCIOJIb30BaHUEM LU(PPOBBIX TEXHOIOTHIA
(oMeKTpOHHBIX  Tabnwi, TpadUIecKOro
KaJIBKYJIATOpA | T.I1.).

Pewamp 3a0auu Ha croiCHble NPOYEHMbL, 8
MOM Hucie 3a0a4u U3 peanbHou NPakmuKu
(c ucnonvzosanuem KarbKyIAmopa,).
3HAKOMUTBLCA C HCTOpHEl  pa3BUTHUA
MaTEeMaTHKH.

o HCTIONIb30BaHKE

BOCIIMTATEIbHBIX BO3MOYKHOCTEH
coziepkaHusi  y4eOHOTO — Tpeamera
Yyepes IEMOHCTPAIUIO 00YUAIOIIMCS
PUMEPOB OTBETCTBEHHOTO,
IPaKIaHCKOTO MOBE/ICHHS,
OPOSIBJICHUST ~ YCJTOBCKOIIOOUA U
JIoOpOCepICYHOCTH, dYepe3 MmoaAdop
COOTBETCTBYIOIIUX  TEKCTOB ISt
9TeHHs, 3a7a4  JUI  PeIICHHS,
pOOTEMHBIX CUTyarui JUTSt
00CyXIeHUS B KIIacCe;

L4 MIpUMEHEHNE Ha YpOKe
MHTEPAKTUBHBIX  (opM  paboTHI
00yYaroluxcsl:  UHTEJUIEKTYaJIbHBIX
urp, CTUMYJIUPYIOLINX
MIO3HABATEIBHYIO MOTHUBAIIUIO;
JUCKYCCHIA, KOTOPBIE TAIOT YYaIlIuMCS
BO3MOXKHOCTb ~ IIPUOOPECTH  OIBIT
BEJICHUS! KOHCTPYKTHBHOI'O JIMAJIOra;
rpynmnoBoil paboTel WiIUM paboTHl B
napax, KOTOpbI€ y4aT UIKOJbHHUKOB
KOMaHIHOM pabote u
B3aUMOJICHCTBUIO C APYTHMU IE€THMH;
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IloBTOpEHME,
00001IEHHE,
CHCTeMaTH3 AU

3HaHm711

(18 4)

Yucaa ) | BbIYHCJICHUSA (3amuce,
CpaBHEHUE, JEUCTBUS C AEHCTBUTEIbHBIMU
YUCIIaMH, YHCJIOBasi MpsMas; MPOLICHTHI,

OTHOILIEHMsI, MPONOPLHH; OKPYIJICHHE,

npulbIMKeHue, OLICHKA; pelieHne

TEKCTOBBIX  3a7a4  apu(PMETHYECKUM

crocoOom).

Anredpanuyeckue BbIpasKeHUs
(mpeobpazoBanu

e anreOpanyecKux BBIpaKEHU,

JIOTTYCTUMBIE 3HAYECHHUS).

DyHKIUH (moctpoenue, CBOMCTBA

U3ydyeHHbIX  (QyHKUMH;  rpaduyeckoe

pelieHre ypaBHEHUN U UX CUCTEM).

OnepupoBath TNOHATUSIMU:
MHOKECTBO,
MOIMHOXECTBO,0TEepallun
HaJ MHOKECTBAMH;, HCNOJIb30BaTh
rpaduyecKoenpeICTaBICHUE MHOKECTB ISt
ONUCAHMS PEATTbHBIX MPOLIECCOB USABIICHUM,
MIPH PEIICHUU 3a]1a4 U3 IPYTHX y4eOHBIX
MPEIMETOB. AKTYaJIM3MPOBAThH
TEPMHUHOJIOTHIO M OCHOBHBIE 1eHCTBHS,
CBSI3aHHBbIE C YMCJIAMM: HATypaJIbHOE
YHUCJIO, POCTOE UCOCTABHOE 4YHUCIA,
JETMMOCTh HATYPAJIbHBIX YHUCEII, TPU3HAKU
JETUMOCTH, 11eJI0€ YUCIIO, MOAYJIb YHUCIa,
OOBIKHOBEHHAsI UJECATUYHAS IPOOH,
CTaHAApTHBIA BUJ YHCIIA,
apupMETHIECKUINKBAIPATHBIN KOPEHbD.
BbINOJHATL JAeHCTBUS, CPAaBHUBATH M
YHOpPSAI0YMBATH  YHWCIA, HPEICTaBIATH
yyuciaa  Ha  KOOPJAMHATHOM  MPSIMOM,
OKPYTJIATh YKCJIA, BBINOJHATH NPUKUHIAKY
U OLIEHKY PE3YyJIbTaTa BHIYUCICHUN.
PemaTh TeKCTOBbLIE 3a1a4UH
apupmeTHuecKkuM criocooom. Pemartp
NPaKTH4YeCKHUe 32/1a4H, COJICPKaIue
MPOLEHTHI, 1071, 4YaCTH, BbIPAKAIOIINE
3aBUCUMOCTH: CKOPOCTh — BpeMsA —

paccrosiHue, [IEeHa — KOJHMYECTBO —
CTOMMOCTh, 00BEM pabOTBI — BpeMs —
MIPOU3BOIUTENILHOCTD TPYAA.

Pa3zoupartnb peanbHbIe JKA3HEHHBIC
CUTyaluu, (pOpMyJaHMPOBATH UX Ha SI3bIKE
MaTeMaTHKH, HAXOAUTH pelieHue,
OpUMEHSS ~ MaTeMaTW4YecKHil  ammapart,

HHTEPNPETHPOBATH PE3yJIbTaT

o K  TONY4YCHUIO  3HAHMWH,
HaJIa)KUBaHUIO [IO3UTHBHBIX
MEKJIMYHOCTHBIX ~ OTHOIIEGHHHA B
Kjacce, IIOMOTalT YCTaHOBJIEHUIO
noOpokenaTeIbHOH aTMoc(hepsl  BO
BpEMs YPOKa;

° OpraHu3anus medcrna
MOTHBHPOBAHHBIX W 3PYINPOBAHHBIX
yyalmuxcs HaJl UX HEyCIIEBAIOIIUMHU
OJIHOKJTACCHUKAaMHU, JTArOILETO
IIKOJIFHUKAM COIIMAJIbHO 3HAYMMBII
ONBIT COTPYAHHYECTBA M B3aUMHOMN
TTOMOIIIH;

° MHUIMIPOBAHNE U MOIJICPIKKa
UCCIIEIOBATENbCKOM  AEATENIbHOCTH
MIKOJBHUKOB B PaMKax pealn3alui UM
WHIUBUAYAJIbHBIX M TPYHIOBBIX
HCCIIEZIOBATEIICKUX HPOEKTOB, 4TO
Jact yUCHHUKaM BO3MOXHOCTb
pHOOPECTH HABBIK CAMOCTOSATEIILHOTO
pelIeHNs TEeOpPEeTHYECKOH IpoOIeMsl,
HaBBIK T€HEPUPOBaHUS U 0popMIIeHUS
COOCTBEHHBIX uaew, HaBBIK
YBOXHUTEIBHOTO OTHOIICHHS K Hy>KHM
uaesM, oQopMIIEHHBIM B paboTax
OpYyTUX  HUCCIemoBarened,  HaBbIK
NyOJIMYHOTO  BBICTYIUICHHS — IIEpej
ayANTOpUeH, apryMEHTHPOBaHUSI U
OTCTaMBaHUs CBOCH TOUKH 3PCHHUSI.
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OnepupoBaTh MNOHATHSAMM: CTENEHb C
LeNbIM  TOKa3aTeneM, apupMeTHUYeCKUit
KBaJIpaTHBI KOpPEHb, MHOTOUJIEH,
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anreOpandeckast JpoOb, TOXIECTBO.

BbInoaHATH OCHOBHBIE JelCTBUA:
BBIMIOJHATH  pacu€rel 1o  Qopmynam,
npeoOpa3oBHIBATH 1esbie, JpOOHO-
palMOHATIbHBIE BBIPAXKEHUS M BBIPAXKEHUS C
KOPHSIMHU, peann30BbIBATH pazyoKeHne
MHOTOYJICHA HA MHOXXHTCIH, B TOM YHUCIIE C
HCITOJIb30BaHUEM bopmyn pa3HOCTH

KBaJIpaTOB U KBajJpaTra CyMMBbl U Pa3HOCTH (C
OTIOpOMl  Ha CHPaBOYHYIO HH(POPMAIHIO);
HAXOJUTh JOTTYCTHMBIE 3HAYCHUS
NEPEMEHHBIX M JIpOOHO- paloHaIbHBIX
BBIPAKEHUM, KOPHEH.

MopenupoBatb ¢ nomouibio  GopmMyn
peanbHbIE MPOLIECCHI U SABJICHUS.

OnepupoBaTh  NOHATHAMM:  (QYHKIIHS,
rpapux  ¢yHKOMH,  HyTH  QYHKIUH,
IPOMEKYTKH 3HAKOMOCTOSIHCTBA,
NPOMEXYTKM  BO3pacTaHusi,  yObIBaHWS,
HauOosblllee ¥  HauMEHbLIee 3HAYEHUs
byHKIIAH.

AHAJIM3UPOBATh, CPABHUBATH, 00CYKIATH|
CBOMCTBA (DyHKIIUH,

CTPOUTH UX TpaduKy.

OnepupoBatsb NOHATHAMMU: npsiMast
MIPOTIOPITMOHATBHOCTb, obOpartHas
PONOPLUUOHANIBHOCTD, JIMHEWHas (QyHKIUS,
KBaJIpaTHYHAas ¢byHKIHA, napabona,
rurnepOoa.

HUcnoan3oBarh rpagukm s ONpeaeTICHUs
CBOWCTB, MPOLIECCOB U 3aBUCUMOCTEH, MJIst
pemieHus 3ajad U3 JAPYruX  y4eOHBIX
PEAMETOB U peanbHOR JKU3HU,
MO/JEeJUPOBATHL C TOMOUIbI0  TIpadUKOB
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peanbHBbIE NPOLECCH] U SABJICHMUS.
BeipaxkaTts (popMy1aMH 3aBUCHMOCTU MEXKAY)|
BEJIMYNHAMU.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «'EOMETPHUS» (I10 'OJAM OBYYEHMUA)

7 kaacc (He meHee 68 u)

Ha3Banue
pasnena (TeMbl)

OcHOBHOE
cojlepKaHue

OcHOBHbBIE BU/IbI 1eITeJIbHOCTH
00y4aImmxcs

BocnuraTtebHbII MOTEHIHAJ
pasnesia/TeMbl
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Kypca (4uciio

4acoB)
Ipocreitmme [Ipocreiime reoMmeTpudeCcKue DopMyIHPOBATH OCHOBHBIE IIOHATHUS U o YCTAQHOBJICHUE JOBEPUTEIILHBIX
reoMeTpu4ecKue OOBEKTHI: TOUYKH, MIPSMBIC, JTYIH OIIpeaCIICHHUS. OTHOUICHUN MEXAYy Y4YUTEIEM U €ro
(urypsi Y yIJIbl, MHOTOYTOJIbHUK, JIOMAHAas. PacnosHaBarh  M3y4YEHHBIE YYEHHKAMH, CIIOCOOCTBYOLINX
H X CBOMCTBA. CMexHbIe U BEPTUKATIbHBIC YTJIbI. reOMETPUYECKHUE MO3UTHBHOMY BOCIPHUSITHIO
H3mepenue Pa6oTa ¢ npocTemumMu YepTeKamu. urypsl, 00y4arOLIIMHCSE NeJarorndecKux
reoMeTpHYeCKHX W3mepeHre NUHENHBIX W YIJIOBBIX  |ONpeNeasTh HUX B3aUMHOE TpeOOBaHUI yUUTEIS, TPHUBICUCHUIO UX
BeJIUYUH BEJIIMYMH, BBIYHCICHUE pacIoioXXeHue, BHUMaHUs K OOCYX/IaeMOi Ha ypoke
(14 9) OTPE3KOB U YIJIOB. BBINIOJIHATH HHpopMaLuy, aKTUBH3AINH UX

[lepumerp wu  mwomans  ¢uryp,
COCTAaBJICHHBIX nu3
IPSMOYIOJIbHUKOB.

4epTéxX MO YCIOBHUIO 3a1auu (C
HCIIOJIB30BAHUEM CMBICIIOBON

OTIOpBI: HABOJSIIME BOIPOCHl W/WIH
aropuT™Ma y4eOHBIX

JEHCTBHM).

IIpoBoauTh IpOCTEHIINE IOCTPOCHHUS C
MIOMOUIBIO LIUPKYJIS U

JIMHEUKH.

H3mepaATs JIMHEWHBIE U YTII0BBIE BETUYUHBI

TE€OMETPHYECKUX H

MPaKTHYECKUX OOBEKTOB.

Onpeneasitb «Ha TJIa3» pa3Mepsl
peabHBIX  OOBEKTOB,

NPOBOIMUTH IPyOyIO OIIEHKY UX Pa3MEPOB.

Pemath 3a7aun Ha BBIUKHCICHHE UINH
OTpe?)KOB N BCIINYUH

YTJIOB.

Pemartk 3amaun Ha B3auMHOE
PaCIOJIOKEHUE TEOMETPUUECKHIX
¢buryp.

IIpoBoauTh KITaCCUPUKAIMIO YTIIOB,
BBLIYHCJIATD JIMHEHHBIE U

YTJIOBBIE BEIIMYWHBI, MPOBOAUTH
HeCJO0KHbIe HEOOXOIMMEIE
JTIOKa3aTeNIbHBIC PACCYKICHHUS.
3HAKOMUTHCS C UICTOPUEH Pa3BUTHSA

IMO3HABaTEIIbHOMN JACATCIIBHOCTH,

L noOyxJieHre o0ydaromuxces K
COOJTIOICHHUTIO Ha YPOKE OOIIETTPHUHATHIX
HOPM TIOBEJICHUS, MPABUII OOIICHUS CO
CTapIIUMH u CBEPCTHUKAMH,
MPUHIAIIOB Y4eOHOW JMCIUILTUHBI U
caMOOpTraHH3alluH;




reoMeTpHH.

TpeyroJasHuku
(22 9)

IlonatTne o0  paBHBIX
TPEYroJabHUKaX U
NEPBUYHBIE

MPEJICTAaBICHHUS. O PaBHBIX

(KOHTPY?HTHBIX) ¢urypax. Tpu

IpU3HAaKa PaBEHCTBA TPEYTOJIbHUKOB.

[Ipu3Haku  paBeHCTBa

IPSIMOYTOJIbHBIX
TPEYroJIbHUKOB.

CBOMCTBO MeIMaHBI MPSIMOYTOJILHOTO

TPEYTrOJIbHUKA.

PaBHOOeipeHHbIE U PABHOCTOPOHHHE

TpeyroyibHUKHU. [IpusHaku

Y CBOMCTBa paBHOOEIPECHHOTO

TpeyrojbHUKa.

[IpoTuB Gonbieii CTOPOHBI

TPEYroJabHUKA JIEKUT OOJIbLINI

YTOJL

PacnosHaBath mapbl paBHBIX
TPEYrOJIbHUKOB Ha TOTOBBIX

yepTexkax (C ykazaHMEM IMPHU3HAKOB) IMpPH
HEOOXOINMOCTH C

BU3yaJIbHOU OIIOPOM.

BoiBoauts  cieactBus  (paBEHCTB
COOTBETCTBYIOLIUX
3JIEMEHTOB) U3 PaBEHCTB TPEYIOJIbHUKOB.
®opmyaupoBaTh OTIpeIeIIeHUSI:
OCTPOYTOJILHOTO,
TYHOYTOJBHOTO, HPSMOYTOJIBHOTO,
paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTrOJIEHUKOB;
OMCCeKTPUCHI,
BBICOTHI,
MCAUAHBI TPCYIrOJIbHUKA, CCPCANHHOTO
NEepHEeHINKYIIPa
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IIpocreiiue HepaBeHCTBA B
TE€OMETPHH.
Hepasencmeo
mpeyeonvruka. Hepasencmeo nomarnoul.
IIpsAMOYTOIBHBIN TPEYTOJIBHUK

¢ yriom B 30°. IlepBoie

HOHSTHS O 10KA3aTeIbCTBAaX B

TEOMETPHH.

OTpe3Ka; NEpPUMETpa TPEYroJbHUKA IpHU
HEOOXOJIMMOCTH C ONOPOW Ha aJIrOPUTM
IpaBHUIIa.

@®opMyJIMPOBATHh CBOWCTBA W MNPU3HAKU
paBHOOEIPEHHOTO TPEYTOJILHHKA.
CTpouth uyepTexu, pelmiaTb 3aJaqyd C

ITOMOUIBIO HaXO0XKJIECHUS PaBHBIX
TPEYTOJIbHUKOB.
IIpumensaTs IpU3HAKU paBeHCTBA

NPSMOYTOJIBHBIX TPEYTOJIBHUKOB B 3ajiadax
(c HCIMOJIb30BAaHMEM CMBICIIOBOM OMOPHI:
HABOJSIINE BOMPOCHI W/WMIHM aJropuTMa
Y4eOHBIX ICHCTBU ).
Hcnoab3oBaTh 1UPPOBBIE PECYPCHI
s
uccJe0BaAHUS
CBOMCTB U3y4aeMbIX (UTYP.
3HAKOMHTBCS ¢ MCTOPHEH pa3BUTHS
T€OMETPHH.

(] MIpUBJICUCHUE BHUMAaHUS
oOyJaronmxcs K [IEHHOCTHOMY
aClleKTy HM3ydaeMbIX Ha ypOKax
SIBIICHUH, OpraHu3anus ux paboThl C

MOJTly4yaeMON Ha YpOKE COLHAIIBHO

3HAYMMOU nH(popMaImei—
WHUIIMHPOBAHUE €€  OOCYKICHUS,
BBICKA3bIBaHUSI 00yJaroIMHCS
CBOETO MHEHHUS 10 €€ TOBOJY,

BBIPa0OTKH CBOETO K HEH OTHOIICHHS,

IHapajenbHble
npsiMble, cyMMa
yIJI0B
TPeyrojibHUKA
(14 9)

[TapannensHble TpsiMble, WX CBOWMCTBA.
Hakpect nexaiiue, COOTBETCTBEHHbIE W
OJIHOCTOPOHHHUE YTJIbI (00pa3oBaHHBIC MPHU
MEPECECUCHUH  TMapaJyIebHBIX  MPSMBIX
CeKyIien).

[Ipu3nak mapamieabHOCTH MPSMBIX 4Yepes3
PaBEHCTBO PACCTOSIHUM OT TOYEK OJHOM
IIPSIMOM 10 BTOPOU IIPSIMOM.

CyMmMma yriioB TpeyrojbHUKA

u MHOTOYTOJIbHHUKA.
Buennue YTJIBI
TPEYroJibHUKa

DopMyTHPOBATH MOHSATHE,
[apajUIeJIbHBIX  IPSIMBIX,

HAXOAMTh IPAKTUYECKHUE IPUMEPBI.
M3yuyaTh cBoiicTBa yriioB, 00pa30BaHHBIX
IIPU [IEPECEUEHUH MAPAJUIENBHBIX MPSIMBIX
CEeKyIlei

IIpoBoauTs J0Ka3aTe/IbCTBAa.
®opmy/IMpOBaTh TEeopeMy
MapAJUIEIBHOCTH ABYX MPSIMBIX C IOMOIIBIO
yIJ0B, OOpa30BaHHBIX MpPU MEPECeUEHHH
9TUX NPAMBIX TPETbEU NPSIMOM.
BbruncasaTe CyMMy yIiioB TPEYroJbHUKA
1 MHOroyroiasHuka. Haxoaurs

YUCJIOBBIE U 6yKBCHHBI€

o HCTIOJIb30BaHKE

BOCITUTATEIBHBIX BO3MOXXHOCTEH
COJiepKaHusl  y4eOHOTO TMpeaMeTa
4epe3 JeMOHCTPALUIO 00yJaroIIIMCSI
PUMEPOB OTBETCTBEHHOTO,
TPaXJIaHCKOTO MOBEJICHNS,
OpPOSIBICHUST ~ YENOBCKOJIOOUS U
JIOOPOCEPICYHOCTH, Yepe3 MOoI00p
COOTBETCTBYIOIIIUX  TEKCTOB  JUIst
YTEHUWs, 3aJa4 JUIsl  pelICHUs,
pOOTEMHBIX CUTYaIUi TSt
00CyXIeHHS B KJacce;
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3HA4YCHUA  YTJIOB B
reOMETPUUYECKUX 3a/adax C
UCIOJIb30BAHUEM TEOPEM O CYyMMEYTJIOB
TPEYroabHUKA U MHOTOYTOJIbHUKA.
3HAKOMHUTBCH C MCTOPHUEN Pa3BUTHS
TE€OMETPHH.

OKpy,)HOCTH

U KpYT.
I'eomeTpuueckue
MOCTPOeHUs

(14 9)

OKpYy>KHOCTb, XOpIbl M AUAMETPBI, HX
cBoiictBa. KacarenbHass K OKpPYXHOCTH.
OKpYyXHOCTb, BOIUCAaHHAs B yroi. [lonsamue

o I'MT, npumenenue 6  3adauax.
buccexmpuca u cepeourHblIl
NepneHouKyIap  Kak  2eomempuiecKkue
mecma moyex.

OKpy»XHOCTb, onMCcaHHas OKOJIO

TpeyrojbHuKa. BrnimcanHas B

®opmyIMpoOBaTh onpeieeHus:
OKPY>KHOCTH, XOpApl, JauaMeTpa 5
KacaTelbHOUW K OKpykHOCTH. U3ydaTh HX
CBOMCTBA, MPU3HAKHU, CTPOUTH YEPTEIKH.

HccnenoBarb, B TOM YHCIE HMCHOJb3YH
uupoBble  pecypcehl: OKPYXHOCTb,
BIIMCAHHYIO B YyIOJ; LIEHTP OKPYXXKHOCTH,

® IIpHMCHCHHC Ha Ypoke
HHTEPAKTUBHBIX bopm paboThI
00y4aromuxcs: HHTEUIEKTYaJIbHBIX HID,
CTUMYJIMPYIOIIHNX TO03HaBaTCILHYIO
MOTHBALIMIO; JTUCKYCCHH, KOTOpBIE IAIOT
ydJammMcsi  BO3MOXKHOCTh — IpHOOpecTH
OIIBIT BEJICHUSI KOHCTPYKTHBHOTO JIMAJIOra,
rpynnoBoil paboTel WM paboTHl B Mapax,
KOTOpBIE y4YaT INKOJBHUKOB KOMaHJHOU
paboTe M B3aUMOAEHCTBUIO C JPYTUMH
JICTbMU,

® BKIIIOYEHHUE B YPOK UTPOBBIX BUIOB
JeSITEeIbHOCTH, KOTOpbIE [IOMOTAIOT
nojJepXaTb ~ MOTHBAaIMIO  JeTed K
NOJIY4YEHUIO  3HaHUM,  HaJaKUBaHMIO
HO3UTUBHBIX MEKIMYHOCTHBIX OTHOILIEHUH
B KJlacce, TIOMOTalOT YCTaHOBJICHHUIO
JI00posKenaTenbHON atMochepsl BO BpeMst

ypoka
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TPEYrOJbHUK OKPYKHOCTb.
IIpocmetiwue 3a0a4u na nocmpoenue.

BIIMCAaHHOW B YTOJI; paBEHCTBO OTPE3KOB
KacaTeJIbHBIX

HUcnonvzoeamv memoo I'MT ons
dokazamenbcmea meopem o
nepeceyeHuu OUCCeKmpuc yenos
Mpey2oNbHUKA U CepeOUHHbIX
NnepneHoOuKyisipo8 K CMOpPOHAM
Mpey2oibHUKA C NOMOUBIO

I'MT.

OBiaaneBaTtb NOHATHUSIMH  BIIMCAHHOU
u ONMMCaHHOU

OKPY)KHOCTEHl ~ TpPEyroJbHUKa, HAXOAUTH
LHCHTPLI ITUX

OKPY>KHOCTEH C OMOPOM Ha aJITOPUTM

MpaBuUIIa.

PemiaTte OCHOBHEBIE 3aJa4Yd HA

NMOCTPOEHME: YIJIa, PaBHOTO

JAHHOMY; CEpEIMHHOIO MEepPIEeHIUKYIsIpa

JAHHOTO OTPE3Ka;

OpsAMOM,  NPOXOJALIEH  depes

TAHHYIO TOUKYy H

MEePNECHANKYISIPHON JaHHOU MPAMOI;

OUCCEKTPUCHI JTaHHOTO

yrija; TPEYroJbHUKOB MO Pa3IuYHBIM
3JIeMEHTaM npu

HEO0XO0AMMOCTH C HANPaBJISIONICH TOMOIIBIO.

3HAKOMHTBCS ¢ MCTOPHEH pa3BUTHS
TE€OMETPHH.

IHoBTOpEHME,
00001IeHNEe
3HAHHUH

4 9)

[ToBTOpeHNEe U 0000IIEHHE OCHOBHBIX
MOHATUM U METOJIOB
Kypca 7 Kiacca.

Pemiatp 3a1a4u Ha MOBTOpEHHE,
WJUTIOCTPUPYIOLNE CBS3H
MEXIY Pa3IMYHBIMU YacCTSAMHU Kypca.

° OpraHMu3arus medcTBa
MOTHBUPOBAHHBIX W 3PYIUPOBAHHBIX
yUaIuxcs HajJ WX HEYCIEBAOIUMU
OJTHOKJTACCHHKAMH, JIAFOIIEeTO
IIKOJbHUKAM  COIMATIbHO 3HAYMMBIA
OMBIT COTPYJAHUYECCTBA U B3aUMHOMN
MIOMOIIIH;

° WHUIIUAPOBAHUE W TIOIACPIKKA
HUCCIEN0BATENLCKON NEeATEILHOCTH

I1




LIKOJIbHUKOB B paMKax pealn3aludl UM
WHIVBHUIYaJIbHBIX " TPYIIIOBBIX
UCCIIEI0BATENBCKUX MMPOEKTOB, YTO JACT
YYCHHKaM BO3MOXKHOCTb MPUOOPECTH
HaBBIK  CAMOCTOSATENILHOTO  PEIICHUS
TCOPETHYECKOH  TPOOJEMBI,  HaBBIK
TCHEPUPOBAHUS u odopmieHus
COOCTBEHHBIX unei, HaBbIK
YBAXHUTEIBHOTO OTHOIICHUS K YYXHM
unesM, o¢opMIIeHHBIM B  pabortax
IOpyTHX HcclieioBaTeeH, HaBBIK
MyOJIMYHOTO  BBICTYIUIGHHS — Iepen
ayAUTOpHEH, apryMEHTHpPOBaHHUS U
OTCTaMBaHMsI CBOCH TOUKH 3PCHUSI.

8 kiacc (He meHee 68 u)

Ha3Banue
azneia i
(Tell)VlbI)K pea OcHoBHOE OcHOBHBIE BU/IbI 1eATEJIbHOCTH BOC“"TaTem’m’/m TOTEHIHAT
azjesa/TeMbl
Y coJepixaHue o0yyaromuxcst pasne ¢

(4HC10 4acoB)
Yeroipéxyroasnuk | [lapamienorpamm, ero nNpu3Haku U CBOMCTBA. HN300paxaTh U HAXOAUTH HA i YCTaHOBJICHUE
u YacTHble Clly4aunapauieIorpaMMOB YepTekax 4eThIPEXYTOJIbHUKUPA3HBIX | /AOBCPHUTCIbHBIX OTHOLICHHH

(TIpSIMOYTOJIBHUK, POMO,
KBaJpar), ux

BUOOB U UX 3JICMCHTHI.

MEXJy  y4YdTeIeM U  €ro
YYCHHKAMH, CIIOCOOCTBYIOIIHX
MO3UTHBHOMY BOCHIPHUSATHIO
00yJaronuMHucs

MearorMIeCKuX TpeboBaHMIA
YUUTENS,  TMPUBJICUCHUIO  UX
BHUMaHHUI K 0OCyXJgaeMol Ha
YpOKe nHpopMmarmmy,




AKTUBU3allu1 ux
MO3HAaBaTEIFHOM JACATCIIBHOCTH,

° o0y KIeHUE

00y4arommxcss K COOJIOICHHIO
Ha YPOKE OOIICTIPUHATHIX HOPM
MOBEJICHUS, TIPABUIT OOIIICHHS CO
CTapIIUMH W CBEPCTHHKAMH,

MIPUHITUTIOB y4ueOHOMH
JUCTIUTLTAHBI u
caMOOpraHU3aIuy;

o NPUBJICYCHUE BHUMAHUS

o0yJaromuxcsi K LEHHOCTHOMY
ACTEeKTy M3y4YaeMbIX Ha YpOKax

SBJICHUH,  OpraHu3amus WX
paboTHI ¢ TOTydyaeMoi Ha ypoKe
COIMATBHO 3HAYUMOU

uHpOpMaIUeHi—HHUIIMMPOBAHNE
ee OOCYXKICHHS, BBICKA3bIBAHHS
00yJarOUMUCST CBOETO MHCHHS
TI0 €€ MOBO/TY, BRIPAOOTKH CBOETO
K HEl OTHOIIICHUS,

° HCIIOJIb30BaHUE
BOCITUTATENbHBIX
BO3MOXXHOCTEH CoZEp KaHUs

yueOHOrO  mpeaMeTa  depes
JEMOHCTPALUIO O0YYaIOIMCS
PUMEPOB OTBETCTBEHHOTO,
IPaXJIaHCKOTO MOBEJICHNS,
NPOSIBIICHHUS YEIOBEKOIIOOUS U
J00pOCepIeHHOCTH, qyepe3
mooop COOTBETCTBYIOIIHNX
TEKCTOB JJISl YTCHUS, 3a/1a4d AJIs
peleHus, MPOOIEMHBIX
cuTyanui ans oOCYXJIeHUs B
KJacce;

11




(12 u)

IIPU3HAKU U cBOMCTBA. Tparnenus.

PaBHOOOKasI U IpsAIMOYTOJIbHASITPATICLIUH.
Yoeoenue meouanvl. llenmpanvras

cummempus

®opMyJIHpPOBaTH onpe/ieJIeHUs:
napajuiesiorpaMmma, MPSIMOYTOJIbHUKA,
pomba, KBajpara, Tparemnuy, paBHOOOKOM
Tparenuu, NpsSMOYroJIbHOM TPaNeIHH.
Hcnoab3oBarb npu peleHnu
npocTeiiliux  3aJa4  OpU3HAKU |
CBOICTBA: napasuienorpamma,
OpsSMOYTOJIbHUKA,  poM0Oa,  KBajpara,
Tpaneuuy, paBHOOOKO Tpaneuuu,
MPSMOYTOJIBHOM Tpamnenuu.

IIpuMeHATL MeTOX YABOCHHS MeIUaHbI
TPEyroibHUKAa C OMNOPOH Ha AITOPHUTM
paBuIIa.

Hcnoan3oBath 1uppOBEIE PECypehl A
HCCJIEIOBAHMSI CBOMCTB M3y4aeMbIX QUTYD.
3HaKOMHUTBbCA C HUCTOpPHUEH Ppa3BHTHS
reoMeTpHH.

° NpUMEHCHUE  Ha  ypOKE
WHTEPaKTUBHBIX  (opM  pabOTHI
00y4aIOIINXCs: HMHTEIUIEKTYaIbHBIX

urp, CTUMYJIUPYIOIINX
M03HABATEIbHYIO MOTHUBALIUIO;
JIUCKYCCUH, KOTOpBIE JIatoT
yJarumMest BO3MOXHOCTb
prOOpecTH OTIBIT BEJICHUS
KOHCTPYKTHBHOTO JIIaJIora;

TPYIIIOBOM paboThl WM pabOTHl B
napax, KOTOpbIE y4YaT IIKOJLHHUKOB
KOMaHTHOH pabote u
B3aUMO/ICHCTBUIO C  JpyruMu
JIETHMU,

° BKITIOYEHHUE B YPOK UTPOBBIX
BUJOB  JEATENBHOCTH, KOTOPBIE
MOMOTAIOT MOJAEP)KATh MOTHUBALHIO
neTe K IOMydyeHWI0  3HAHUH,
HaJIa)KUBaHUIO MIO3UTUBHBIX
MEXJIMYHOCTHBIX  OTHOIIEHUH B
KJIacce, IOMOTalT YCTaHOBJICHUIO
no0pokenaTebHOW aTMOChepsl BO
BpeMs YpOKa;
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Teopema Pdaneca
U TeopeMa o
NMPONOPUUOHAJIBH
bIX OTpe3KaXx,
nogo0HbIE
TPeyroJbHUKH
(15 4)

Teopema ®@aneca u meopema o
nponopyuoranieHulx ompeskax. CpeaHss
JUHUA TpeyroyibHUKa. Tpaneuus, eé
CpeIHsIs TUHUSL.
IIponopyuonanvnvie  ompesKu,
nocmpoeHue
uemeepmozo
NPONOPYUOHANLHO20 OMPE3KdA.

Cesoticmsa yenmpa macc 8 mpey20bHuKe.

Ilooobuvie  mpeyzonbHUKU. Tpu

NpU3HAaKa nooobus
mpeyeonvHuxos. [IpakTndeckoe
PUMEHCHHE.

IIpoBoauTL NOCTPOEHHS] C TIOMOIIBIO
LUPKYJIsl W JIMHEWKH C HCIIOJIB30BAHUE
Teopembl  Qajeca U TEOpEMBI O
IIPONOPLUUOHAIBHBIX OTPE3KaX, CTPOUTH
YEeTBEPTHIMIIPOIIOPLIMOHAIIBHBINA OTPE30K C
OIIOPOM Ha 3PUTEIBHYIO HATVISIHOCTD.

HaxonuTh 1omo0HBIE TPEYroJbHUKU Ha
FOTOBBIX  4YepTexax C  YKa3aHUEM
COOTBETCTBYIOLIUX MPHU3HAKOB MMOJ00US

Npyu  HEOOXOAUMOCTH C  BH3yaJIbHOU
OIIOPOU.

Pewmrate 3aJa4u Ha mox00HbBIE
TPEYTOJIbHUKH c MTOMOIIILIO

CaMOCTOSITEJIbHOTO TIOCTPOEHUS YepTEXKEN
U HaXOXJIEHUS MOJ0OHBIX TPEYTOJIbHUKOB
npu HEOOXOIUMOCTH C HalpaBisionIei
MTOMOILBIO.

IIpoBoauTH I0Ka3aTeJIbLCTBA C
UCIIOJIb30BAaHUEM  MPHU3HAKOB IOA00MS
HECJIO)KHBIX T'€OMETPUUYECKUX 3aJad ¢
OTIOPOii Ha AITOPUTM YyUEeOHBIX IEHCTBHMA.
IIpuMeHATH, TONy4YEHHbIE 3HAHUS IpU
peueHnn F€OMETPUUYECKHUX "
NPaKTUYECKUX 3a]a4 MPU HEOOXOAUMOCTH
C HAIIPABJISIOLIEN TOMOIIBIO.
3HAKOMUTBCA C MCTOPUEH PA3BUTHS

TEOMETPUH.

° OopraHu3anus medcTBa
MOTHBHPOBAHHBIX U 3Py IUPOBAHHBIX
YYaluXcs HaJl UX HEYCIIEBAIOIUMHU
OJTHOKJIACCHUKAMH, JAIOIIETO
IIKOJIbHUKAaM COITMAIEHO 3HAYMMBII
OMBIT COTPYOHUYECTBA U B3aUMHOU
MIOMOIIIY;

® WHUIINMPOBAHUE 58
MOJIEPIKKa HCCIIeI0BATENbCKOM
JeSITeIbHOCTH IIKOJILHUKOB B PaAMKax
peanuzaluyd UM HHIUBUAYaJIbHBIX U
IPYIINOBBIX HCCIIEA0BATEIbCKUX
MPOEKTOB, 4YTO JAacT Yy4YeHHKaM
BO3MOXXHOCTb IPUOOPECTH HaBBIK
CaMOCTOSITEIIBHOTO peLeHus
TEOPETUYECKON MpoOIeMbl, HAaBBIK
TEHepUpPOBaHUA W O(GOPMIICHHS
COOCTBEHHBIX uzeH, HaBBIK
YBaKUTEIBHOTO OTHOLICHUS K UY>KUM
uaesM, oQOpMIEHHBIM B paboTax
IpYyTUX  HCCIIEAOBaTeleH, HaBBIK
MyOJIMYHOTO  BBICTYIUICHUSI Tepex
ayAUTOpHEH, apryMEHTUPOBAHUS U
OTCTaMBaHUsI CBOEH TOUKH 3PEHUSL.
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Iaomans.
Haxo:xxnenue
njiomaae
TPEyroJibHUKOB

U MHOTOYT0JIbHBIX
¢uryp. Ilnomaan
nofo0HbIX puryp
(14 4)

[TonsTHe 06 001IEH TeopUn TUTOIIAN.
dopmynel  UTS  TJIOUIANM  TPEYTOJIbHHKA,
napauienorpamMmma. OmHouienue naowaoeu
mMpey2oNbHUKO8 C OOWUM OCHOBAHUEM UTU
obwetll 8bLcOMOIl.

Buvluucnenue nnowadeu cnodicnvix  ueyp
yepe3 pazbueHue Ha 4acmu u 00CmpoeHue.
[Tnomanu ¢puryp Ha KiIeT4aToi Oymare.
[Mnomaau momoOHBIX ¢uryp. Beruucienue
mwiomaaei. 3agauyd ¢ MPAKTHYECKUM
conepkanueM. Peutenue 3a0au ¢ nomoujbio
Memooa 8CnoMo2amenbHol Ni1oWaou.

OsaaneBathb NepBUYHBIMH
NnpeacTaBjeHusiMu 00 oOmel Teopun
miomana  (Mepol),  ¢GopMyJIHPOBATH
CBOWMCTBA IUIOIMIAAH,  BBIACHATH WX
HariasagHBIA CMBICII.

[TpumeHsITH dbopMyIIBI TUIOIIAIH
napasuiesniorpamma, TPEYroJbHUKA,
Tpameuuu C ONOpOM Ha CIPaBOYHYIO
UH(OpMALHIO.
IIpuMeHATH bopMyITBI

ouiaau

BBITYKJIOTO
YeTHIPEXYroIbHUKA Yepe3 AWaroHald |
yrojl MEXIy HUMMH C OINOpOHM Ha
CIIPaBOYHYIO HH(OPMAIIHIO.

Haxoauth miomanu ¢uryp,
n300pakE€HHBIX HA KIeT4aToiOymare,
HCI0JIL30BATh Pa30MeHNe Ha YaCTH U
noctpoeHue. Pazoupats npumMepbl
MCIOJIb30BaHUsI BCIIOMOTaTEIbHON
TUTONIA/IN JUTS PEIICHUSI TEOMETPUIECKUX
3aad.

Haxoaute 1mmomangd I1oJX00HBIX

buryp C
OMOpOil  HACMPABOYHYIO
nH(popManuo.

BbIYMCISATH TUTOIAN Pa3INIHBIX
MHOTOYTONbHBIX puryp. Pemats 3agaun
HA IUIOIIAJb C IPAKTUUYECKUM
COZIEP’KAaHNEMITOCIIE COBMECTHOTO
aHAIN3A.

L4 YCTaHOBJICHUE
JIOBEPUTEIIBHBIX OTHOLICHUNA MEXKIY
YUYUTEIEM W €r0  Y4YEHHKaMH,
CHOCOOCTBYIOIIUX IMO3UTUBHOMY
BOCIIpUSITUIO 00y4aroIUMUCS
Me1arorn4ecKux TpeOoBaHMIA
YUYUTEIS, IPUBJICYEHUIO UX BHUMaHUA
K o0cy)xaaemMoit Ha YpOKe
UHQOpMAIMK,  aKTHBH3alMM  UX
MTO3HABATEIILHOM IEATEIBbHOCTH;

o noOyXeHne o0ydaromuxcs
K COOJTIOTCHIUTO Ha  ypOKe
OONICNIPUHATBEIX HOPM IOBEJICHUS,
npaBuiI OOIICHHS CO CTapIIUMH M

CBEpPCTHUKAMH, MIPUHITUTIOB
yaeOHOM TUCIUTUINHEI u
CaMOOpraHu3aluu;
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Teopema
Iudgaropa u
HaYyaja
TPUTOHOMETPUH
(10 9)

Teopema Iludaropa, e€ mokazaTrenbcTBO U
npumenenue. O6parHas Teopema [Tudaropa.
Onpenenenue TPUTOHOMETPUUYECKUX
byHKIM] OCTpOro yria,
TPUTOHOMETPUUYECKHE  COOTHOLICHHA B
OpSMOYTOJIBHOM TpeyrojbHuke. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO.
CooTHomeHHs  MEXIy  CTOPOHaMH B
NPSMOYTOJIBHBIX TPEYTOJIbHUKAX C yIJIaMH B
45°u 45° 30° u 60°.

dopmynmupoBate  Teopemy Iludaropa,
HCNOJIL30BATh €€ B NPAKTHYECKUX
BBIYUCIICHUSIX.

Bnanets MOHATUIMU

TPUTOHOMETPHUYECKUX (PYHKIMI OCTPOTro
yIiia, IPOBEePATh UX KOPPEKTHOCTD.

BuIBOIUTH TPUTOHOMETPUIECKHUE
COOTHOIICHHS B IPSMOYTOJIBHOM
TPEYroJbHUKE C OMOpPOW Ha CIPaBOYHYIO
UH(OpMALHIO.

HccnenoBath  COOTHOUICHUS — MEXIY
CTOpOHAMH B HPSMOYTOIBHBIX

TpEYrojbHUKax ¢ yriaamu B 45° u 45°; 30°
1 60° ¢ HanpaBIAIOLIEN TOMOILBIO.
Hcnoan3oBath  GopMyIIbI
NPUBEJICHUS u
OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKJIECTBO JJIS
HaXO0XKJICHUS
COOTHOIIIEHUH MEXKIY
TPUTOHOMETPUUECKUMHU
byHKIUAMU
pPa3NUYHBIX OCTPHIX YIJIOB C OMNOPOH
Ha  CHPaBOYHYIO

° MIPUBJIICUECHHE BHUMAaHUS
oOyyaromuxcsi K  LIEHHOCTHOMY
aCIeKTy H3y4aeMBIX Ha ypOKax
SIBICHUH, OpraHu3alys UX paboTHI C

MOJTy4yaeMOH Ha YpOKE COLHAIBHO

3HAYUMOM uHpOpMaIen—
MHULMUPOBaHUE €€  OO0CYXICHUS,
BBICKa3bIBaHUS 00yyaromuMucs

CBOCTO MHEHHA TII0 €€ I0BOAaYy,
BBIpa6OTKI/I CBOCTO K HElt OTHOIIICHUS,

L4 HUCIIOJIb30BaHUE

BOCIIUTATENBHBIX  BO3MOXHOCTEH
COJICpKaHusT y4eOHOro MpeaMera
yepe3 JIEMOHCTPAITUIO
oOyJaronumcs TIPUMEPOB
OTBETCTBEHHOTO, TPaXIAHCKOTO
MOBE/ICHUS, MPOSIBIICHUSI
YEJIOBEKOIIO0US u
OOpPOCEPICYHOCTH, Yepe3 IMoAdop
COOTBETCTBYIOIIMX  TEKCTOB  JJIs
YTEHUS, 3aJa4 Ui peIIeHUs,
poOIeMHBIX cuTyanui JUTS

00CyXIeHUS B KIIacCe;
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UH(OPMALIHIO.

IIpuMeHsITH  TONMy4YEHHBIC 3HAHUSA W
YMEHUS [IPH PEIICHUH NPAaKTUYECKUX 3a1a4
(mp  HEOOXOOUMOCTH C OMNOpPOH Ha
AJTOPHUTM TIPABHIIA).
3HakoMHTBCH €
T€OMETPUH.

HCTOpHEl  pa3BUTHUSA

Yriasel B
OKPY/KHOCTH.
BrnucaHnHblie

H OIMCAHHBIE
YeThIPeXyroJbHHUK|
H.
KacarteanHsble
K OKPY’KHOCTH.
Kacanune
OKPYKHOCTEH
(13 9)

BrincanHble M EHTpaIbHBIE YIUIBI, YIOJ
MEXIy KacaTelIbHOU U

XOPAOH.

VYTIBl MEXKAY XOpJaMU U CEKYILIMMH.
BrincanHele u onucaHHbIe
YETBIPEXYTOJIBHUKU, UX NPU3HAKU U

cBoiicTBa. IIprmeHeHWe STHUX  CBOMCTB
npu pelieHnn

FeOMETPUUYECKHX 3a/1au.

B3anmHoe pacnosiiokeHue JIByX
okpyxHoctei.  Kacanue

OKPY’KHOCTEH.

@®opMyJIMPOBATH OCHOBHBIE
ONpENIETICHUs, CBSI3aHHBIE C

yrilaMy B KpyTe (BIIUCAHHBIN yTOJI,
[EHTPATBHBIA yTOJI).

HaxoauTh BOMCaHHBIE YTJIbI,
ONUpAIOIIMeCs Ha OAHY AYTY,
BBIYMCJIATH YTJIbl C TOMOIIBIO TEOPEMBI O
BIIMCAHHBIX yTjax,

TEOPEMBI O BIHCAaHHOM
YETBIPEXYTOJIbHUKE, TEOPEMBI O
LHEHTPAJIbHOM yIJe TpHU
HEOOXOAMMOCTH C BHU3YaJIbHOM
OTIOPOM.

HccaenoBaThb, B TOM YHCIIE C IIOMOIIBIO
M (POBBIX PECYPCOB,

BITMCAHHBIE U OIMCAaHHEBIE
YETBIPEXYTOJIbHUKU, BBIBOAUTD UX
CBOICTBA ¥ IPU3HAKH MOCIIE€ COBMECTHOTO
a”HaJm3a.

Hcenoan3oBaTh 3TH CBOMCTBA U
MPU3HAKU MPU PEIICHUHN

3a;ad.

° NIPUMCHCHUEC Ha YpOKe
WHTEPAKTUBHBIX  (GopM  paboTHI
O00yJaIONINXCS: HHTEIUIEKTYaTbHBIX
urp, CTUMYJIHPYIOIIUX
MO3HABATEILHYIO MOTHBALIUIO;
JUCKYCCHUH, KOTOpEIE JarT
y4JalumMcs BO3MOXXHOCTbD
mproOpecTu OIIBIT BEICHUS
KOHCTPYKTHBHOT'O JMajora;

IpyNnoBoil paboTel WM paboOTHl B
mapax, KOTOpbIE ydaT IIKOJBHHUKOB

KOMaHTHOM pabore u
B3aUMOJICUCTBUIO c JPYTUMH
JCTHMU,

° BKJIIOUEHHE B YPOK WUTPOBBIX
BUJIOB  JCSTECNBHOCTH,  KOTOPBIC
MOMOTAIOT MOJICPXKATh MOTHBAIUIO
Jered K  TOJIYy4YEeHHIO  3HaHWMH,
HaJTOKUBaHUIO MTO3UTHBHBIX
MEXJIMYHOCTHBIX ~ OTHOIICHWHA B

Klacce, IOMOTAIOT YCTaHOBIICHUIO
NOOpoXKeNaTeTbHOH aTMocdepsl BO
BpeMs ypPOKa;
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IloBTOpEHMUE, [ToBTOpEHNE OCHOBHBIX NOHATHU M Pemars 3ajauM Ha MOBTOpPEHME,

00o0menune METOJI0OB KypcoB 7 u 8 WUTIOCTPUPYIOIINE CBS3U
3HAHUH KJIacCOB, 00001IIeHNe 3HAHU. MEXy pa3IMUYHbIMH YacTsIMH Kypca.
4w

9 kjaacc (He meHee 68 4)

Ha3Banue OcHoBHoOe cogep:kaHue OcHoBHbBIE BU/IbI nesTeJbHOCTH | BocnmuTaTeabHbIit NMOTEeHI[HAJ
pasaeJia (TemMbl) o0y4aromuxcst pasaesia/TemMbl
Kypca (4uciio
4acoB)
Tpuronomerpusi. |OnpeneneHue TPUTOHOMETpHUIECKNX | DOPMYJIMPOBATH onpenejeHusi| © yCTaHOBIICHHE
TeopeMbl ynxumit yroos ot 0° go 180°. KocuHyc | TPMIOHOMETPHYECKMX (YHKIMN TYNBIX M| AOBEPUTCIBHBIX OTHOLICHHH MEHKILY
KOCHHYCOB 1 CHHYC TPSAMOr0 W Tymoro yria. Teopema|mpsiMbIX YIioB € BHU3YyaJdbHOW omopou.| YIUTCICM W CTO0  ydCHHUKAMH,
CHHYCOB. KOCHHYCOB. (O600mEnHas) teopema | DOpMyIHPOBaTh TEOPEMY KOCHHYCOB U crIocobCTBYIOIIIX TIO3UTHBHOMY
Pemenne cHHyCOB  (C  pagMycoM  OIHMCAHHOI|TEOpeMY CHHYCOB (C paJuycoM onucanHoi| BOCHPHATHIO 0byHaroLmucs
neaarorut4cCKux Tpe6OBaHI/II/I
TPEYroJiLHUKOB OKpYXHOCTH). HaxokIeHHe JIHH CTOPOH U | OKPYKHOCTH). JHTEIIA, TPHBJICHEHHIO WX BHUMAHIA
(16 1) BEJIMUMHYTJIOB TPEYTOJIbHUKOB. Pemarnb TPEYrOJILHUKM € OMOPOH Ha| o6z:y>1<z[aeM oi mHa  ypoke
dopmyna IO TPEYTrOIbHIKA Yepe3 JBE | AITOPUTM YUEOHBIX AEHCTBHIA. WHGbOPMAIMM,  AKTHBH3AIMH WX
CTOPOHBI M yroin Mexnay Humu. Popmyna|Pemars NpaKTHYeCKue 3aa4H, | 103HABATEBHOI JEATETBHOCTH,
IUIOMIAIM  YETBIPEXYTOJNIBHUKA 4Yepe3 €ro | CBOAsIIIuecs K HAXOKIACHUIO | o OBy KIcHHE 06yYaOmUXCA
JIMarOHAIH U yTOJI MEXy HUMH. PATMUHBIX JJIEMEHTOB TPEYTOMBHMKA. | 1 coGmonenmo  Ha  ypoke
[IpakTudyeckoe TMNpUMEHEHHE JIOKAa3aHHBIX] OBIENPUHATHIX HOPM TOBEICHHS,
TCOPEM. MpaBwi OOIICHHUS CO CTApIIUMH M
CBEpPCTHHUKAaMHU, IIPUHIOHUIIOB
yaeOHOU JUCUMILTMHBI u
caMOOpraHmsalunu,
® IIPUBJICYCHUC BHUMaHUA

o0ydJarommxcss K  [IEHHOCTHOMY
aCmeKTy W3y4JaeMbIX Ha YpOKax
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SIBJICHUH, OpraHU3aius UX padoThl C
MOJTy4yaeMOH Ha YpOKE COLHAIBHO

3HAYUMOM uHpOpMaIen—
MHULMUPOBaHUE €€ OO0CYKICHUS,
BBICKa3bIBaHUS 00yyaromuMucs

CBOCTO MHEHHA TII0 €€ I0BOAaYy,
BBIpa6OTKI/I CBOCTO K HElt OTHOIIICHUS,

IIpeoOpa3oBanue
noaoous.
Metpunueckue
COOTHOILICHUSA
BOKPY:KHOCTH
(10 v)

Ilonssimue o npeobpazosanuu
nooodbus. Coomeemcmeernvie
neMeHmbl NOOOOHBIX huzyp.

Teopema o npoussedenuu ompe3Kos Xopo,

meopema o npoua’eedenuu
cexyuux, meopema o
KacamenvHoll. HpumeHeHue

ceomempuvecKkux 3a0ad.

ompe3Ko8
Keaopame
8 peuleHuu

OcBauBaTh TMOHATHE MpeoOpa3oBaHUS
nonobusi.  HMccaenoBarb  OTHOILIEHUE
JUHENHBIX  JJIEeMEHTOB  Quryp  mpu
npeoOpazoBanun  monobus. Haxoauth
OpUMEpbl  MOAOOMS B OKpY)Karoulen
JEACTBUTEIBHOCTH.

Boieooums mempuueckue coomuouieHus

MeNHCOY Ompe3Kamu  Xopo, CeKyWux u
KacamenbHbix c UCNONb306AHUEM
BNUCAHHLIX  V2ll08 u noO0OHBIX
mMpeyeosibHUKOS.

Pewamov  ceomempuueckue 3adauu  u
3a0auu U3 PEaIbHOU  JCUSHU  C
UCNONIb308AHUEM n000OHbIX
mMpeyeosibHUKOE.

o HCTIOJIb30BaHKE

BOCITUTATEIBHBIX BO3MOXHOCTEH
COJICpKaHUsT  y4eOHOro MpeaMera
uyepes JICMOHCTPAITUIO
oOydJaronumcs TIPUMEPOB
OTBETCTBEHHOTO, TPaXIAHCKOTO
MOBE/ICHUS, MPOSIBIICHUSI
YEJI0BEKOIOOHS u
JI00OpPOCEPACYHOCTH, 4Yepe3 MoAdop
COOTBETCTBYIOIIMX  TEKCTOB  JJIS
YTEHUS, 3aJa4 Ui peIIeHUs,
poOIeMHBIX cuTyanui JUTS
00CyXIeHUS B KIIaCCe;

L4 IpUMCHCHHME Ha  ypOKe
UHTEPaKTUBHBIX  (GOpM  pabOTHI
00yYaromuxcs: HMHTEIUIEKTyaIbHBIX
urp, CTUMYJIMPYIOLIHX
II03HABATEIIbHYIO MOTHUBAIIUIO;
JIUCKYCCHH, KOTOpBIC JaloT
yUYaImumMcst BO3MOXHOCTb
npuoOpecTH OIIBIT BEJICHUS
KOHCTPYKTHBHOT'O JIMaJiora;
rpynmnoBoil paboTel uiau paboTH B
napax, KOTOpbIE Yy4aT LIKOJIbHHUKOB
KOMaHTHOM pabore u
B3aUMOJICHCTBUIO c JIpyTUMHA
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JIETbMH;

BekTopsl
(12 9)

Omnpenenenne BEKTOPOB, CIOKECHHUE U
Pa3HOCTb BEKTOPOB,yMHOKEHHUE BEKTOpPA Ha
YHCIIO.

Du3NYECKUN U TE€OMETPUYECKUM CMBICT
BEKTOPOB.

PaznoxxeHue BeKkTOpa Mo JBYM
HEKOJUIMHEapHbIM BeKkTopaM.KoopauHaTs!
BEKTOpa.

CkansspHOE NPOU3BEICHUE BEKTOPOB, €r0
NPUMEHEHNE JUISTHAXO0XKJIEHUS AJIUH U
YTJIOB.

Pewienue 3a1a4 ¢ mOMOLIBIO BEKTOPOB.
[IpuMeHeHnE BEKTOPOB Ul PEIICHUS
3a/1la4 KUHEMAaTUKH UMEXaHUKH.

Hcnoan3oBatb BEKTOPBI KaK
HaIlpaBJICHHbIE  OTPE3KH, HCCJIAeI0BATH
reOMETPUYECKU I (mepemerienue) u

($bu3uYecKuid (Cuiia) CMBICIBI BEKTOPOB C
OMNOpPO¥ Ha BOMPOCHBIN IJIaH.

3HaTh ompeaeeHHs CYMMBbl U Pa3HOCTH
BEKTOPOB, YMHOXEHHSI BEKTOpa Ha YHUCIIO,

HCCJIeI0BATh Ir€OMETPUYECKUI 5
(U3HYECKUN CMBICIBI ATUX OTIEPAIIHIA.
Pemiare reomerpuueckue 3amadyd C
KCIOJIb30BAHUEM BEKTOPOB.
PackanaapiBaTh  BEKTOp 1O  ABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

Hcnoab30BaTh CKaISIPHOE MPOU3BEICHHE

BEKTOPOB, BBIBOAUTH €0 OCHOBHBIC
CBOICTBA.
Boeruncasarn CyMMYy, pPa3HOCTh 51

CKaJIIPHOE TIPOM3BEACHUE

° BKJIFOUEHHE B YPOK UT'POBBIX
BUAOB  JESTENbHOCTH, KOTOpbIE
IIOMOTAIOT MOAAEP)KaTh MOTHUBALMIO

JeTed K  TOJYyYECHUIO  3HAHUM,
HaJIAXKUBAHUIO MO3UTUBHBIX
MEXJIMYHOCTHBIX  OTHOIIEHWA B

Kjacce, TMOMOTAlOT YCTAHOBJICHHUIO
J00poKenaTebHONH aTMocdepsl BO
BpEMsI ypOKa,;

° OpraHu3arys medcrBa
MOTHBUPOBAHHBIX U OPYTUPOBAHHBIX
y4almMxcs HaJl UX HEYCICBAIOIIMMH
OJTHOKJIACCHUKAMH, JIAf0IIEro
HIKOJBHUKAM COLMAIBHO 3HAYHMBIH
OIBIT COTPYAHUYECTBA U B3aUMHOM
HIOMOIIIH;
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BEKTOPOB B KOOPIMHATAX.
IIpumeHSITH CKaJspHOE MPOU3BEACHUE
JUTST HaXOKJICHUSUTMH U YTJIOB.

JexapToBbl

KOOPAUHATHI
Ha

IUIOCKOCTH

(O )

JlexapToBbI KOOpAMHATEI TOYEK Ha
MJIOCKOCTH.
Ypaenuenue npsamou. YrioBou
Kod(PuIMEeHT, TaHTeHC Yyria
HaKJIOHA, TapaJuleIbHbIE U
NEPHEHANKYIISPHBIE PSMBIE.
VYpaBHeHue okpyxHocTH. Haxoxaenue
KOOpAMHAT TOUEK
[IEPECEUCHMS] OKPYKHOCTH U IIPSIMOM.
Meroz KOOpAMHAT NIPU PELLIECHUH
TEOMETPUUYECKUX 3aau.
Hcnons3oBanne MeToga KOOPAUHAT B
MIPaKTUYECKHX 3a/1adax

OcBauBaTh MOHATHE MPSIMOYTOJIBHOMN

CUCTEMBI KOOpJUHAT,

JE€KapTOBBIX KOOPANHAT TOUKH.

HccaenoBarh ypaBHEHUE IPAMOU U

OKPY>KHOCTH C OIIOPOid Ha

BOIIPOCHBIN IIJIaH.

Haxonuts neHTp U paguyc OKpy>KHOCTH I10

€€ ypaBHCHHUIO.

Pemath 3a1a4um Ha HAXOXKIEHUE TOYEK

MepecevyeHus NpsMbIX

1 OKPYKHOCTEH € MMOMOIIBI0 METO/1a

KOOpPJIUHAT.

Hcnonb30BaTh CBOWCTBA YIIIOBOIO

KO3 pUIMeHTa IpIMOii

IIpU pEeuIeHuu 3ajaad, s

ONpEIEICHUSI PACIOJIOKEHUS

IPSAMOM.

IIpuMeHATHh KOOPJAUHATHI MIPU PELICHUN

F€OMETPUYECKUX U

MPAaKTUYECKUX 3aJa4, Ui IOCTPOCHHUS

MaTeMaTHYeCKUX

MojieTiel peabHbIX 3a7a4 («MEeTOo]

KOOPJAUHATY).

IHonb30BaTbCsA UL MOCTPOCHHUSA
u HCCIIEI0BAHUI

UG POBBIMU PECYPCAMHU.

3HAKOMHUTBCH C MCTOPHUEN Pa3BUTHS

reOMEeTpUH

12

° WHUIIMUPOBAHUE u
MOAJIEPIKKA UCCIeI0BATEIbCKON
JIESTENbHOCTH IKOJIHHUKOB B PaMKax
peanuzanuyd UM WHIWBUIYATbHBIX H
TPYIIOBBIX HCCIEA0BATEIbCKIX
MPOEKTOB, YTO JacT y4YeHHKaMm
BO3MOXXHOCTh TIPHOOPECTH HABBIK
CaMOCTOSITEIbHOTO pelieHus
TEOPETUYECKOW TPOOJIEMbI, HAaBBIK
TEeHEPUPOBaHUSI W OQOPMIICHUS
COOCTBEHHBIX UeH, HaBBIK
YBOKHUTEIHHOTO OTHOIICHHUS K UyKUM
uaesM, OQOpPMIICHHBIM B paboTax
JIpPYTUX  HCCIENOBaTeNe, HaBBIK
MyOJIMYHOTO  BBICTYIUICHUS — TIEpe]
ayIUTOpPHEH, apryMEHTHPOBAHHUA U
OTCTaWBaHUs CBOEH TOUKH 3PEHUS.




IIpaBuiabHbIE
MHOTIOYIOJIbHUKH.
Jlnuna
OKPY/KHOCTH U
IVI0IAAb Kpyra.
Bolunciaenne
maomaaei

8

[IpaBuIBEHBIE MHOTOYTOJILHUKH, BEIYUCIICHUE
UX dJeMeHToB. 4YWcio w W IHHA

OKpPY)KHOCTU. JUIMHa Jyru OKpPY’KHOCTH.
Pannannas mepa yria.
IImomane xpyra HM  €ro  3JIEMEHTOB

(cekTopa M CErMeHTa).
Beruncnenue miomanaei puryp,
BKJTIOYAIOIIUX 3JIEMEHTHI KPyTa.

DopMyTHPOBATH onpeaeeHue

MIPaBUIIBHBIX

MHOT'OYTOJIbHUKOB, HAXOAUTh MX

JJIEMEHTBI.

IToab30BaThCHA NOHATHEM JIJIUHBI

OKPY’KHOCTH, BBEJIEHHBIM C

MOMOIIIbIO  MPABUIIbHBIX
MHOT'OYTOJIbHUKOB,
onpeneJsitb

YUCJIO TT, JIUHY AYTH U paldaHHYIO MEPY

yria mo oopasiy.

IIpoBoauTh Mepexoa OT paJIuaHHON

MeEpHI yriia K rpaJycHOItM Ha000poT 1O

BU3YaJIbHOU OIOpE.

OnpeaensiTe II0IA1b KpyTa.

BeiBoauTh hopmyiinl (B rpagycHON U

paauaHHON Mepe) AJSAUIUH YT,

IJIOIIAEH CEKTOPOB M CErMEHTOB C

Onopor Ha

BOIIPOCHBIH IJIaH.

Boruncasares miomany ¢uryp,

BKJIFOYAIOLIUX
3JIEMEHTBI

12

L4 YCTaHOBJICHUE
JIOBEPUTENIbHBIX OTHOIICHUH MEXIY
YUUTEEeM U  €ro  YYCHUKAMH,
CIIOCOOCTBYIOIINX MTO3UTHBHOMY
BOCITPHATHIO 00yJaroIMUCs
TMIeIATOTUIECKUX TpeOOBaHMIA
YUUTEINS, IPUBJICYCHUIO UX BHUMAaHUS
K obcyxmaemMont Ha YpoKke
uHpOpMAIUK,  aKTHBH3AIlMA WX
MO3HABATEIHHON JCSITEILHOCTH;

° o0y KICHHE 00YJarOIIUXCS
K  COOJIOICHHI0O  Ha  ypOKe
OOIICTTPUHATHIX HOPM IOBEJCHUS,
npaBui OOIICHHUS CO CTapIIUMH H

CBEpPCTHUKAMH, MIPUHITUTIOB
yaeOHOU IUCLHAILUTHHBI U
CaMOOpTaHU3aIlnu;




OKPY>KHOCTH (Kpyra) ¢ oriopoi Ha
CIIPaBOYHYIO HH(OPMAITHIO.

HaxoauTsp miomaay B 3aa4ax peajibHOU
KU3HU.

JABukenust
IIOCKOCTH
(6 9)

Ilonamue o 0udiceHuU NIOCKOCMU.
llapannenvHulii nepenoc, nosopom u
cummempusi. Ocu u yeHmpolCUMMempUu.
IIpocmetiwue npumenenus 6 peuieHuu 3a0ay.

Pa30uparb npumepsl, WLTIOCTPUPYIOIINE
MOHTHUSI JBUKEHMS, LEHTPOB M OCEH
CUMMETPHH.

®opmyIMpOBaTh OIpeAcIeHuUs
MapajuIeJIbHOTO IIEPEHOCa, I0BOpOTa U
OCEBOM CUMMETPHUH C BU3YyaIbHOU OIOPOM.
Haxoautrhe HENOABMKHBIE TOYKH IO
oOpasiy.

HaxoauTh LEHTPHI U OCH CUMMETPHI
npoctermux Guryp moodpasiry.
Ilpumenamov napannenvhvill nepeHoc u

CUMMeEMpPUro npu peweHuu
ceomempuieckux — 3aoay  (pazoupamo
npumepbl).

Hcnonvzoeamsv 011 nocmpoenuss u
uccnedo8anull yugposvie pecypcoi.

o HpUBJICYCHUE BHUMAaHUS
oOyyaromuxcsi K  LEHHOCTHOMY
aCleKTy M3y4aeMbIX Ha YpoKax
ABJICHUH, OpraHu3auus ux paboThl C
MOJTly4yaeMON Ha YpPOKE COLHUAJIBHO

3HAYUMOMH nHpOpMaIen—
UHULIMMPOBAHUE €€ O0OCYyXAeHUs,
BBICKa3bIBaHUS o0yyaromumucs

CBOET0O MHEHHA IO €€ IIOBOAY,
BBIPa0OTKH CBOETO K HEll OTHOIIIEHUS;

L4 HUCIIOJIb30BaHUE

BOCIIUTATENBHBIX  BO3MOKHOCTEH
colepXkaHus y4eOHOro TIpenMeTa
4yepe3 JIEMOHCTPAITUIO
oOyJaronmmcs MPUMEPOB
OTBETCTBEHHOTO, IPaXxIaHCKOTO
TIOBEJICHUS, MIPOSIBIICHUSI
YEIIOBEKOIIO0US u
JI0OpPOCEpICYHOCTH, Yepe3 Moadop
COOTBETCTBYIOIIUX  TEKCTOB  JIJISI
YTEHUS, 3aJa4 JUIsd  peIIeHHs,
MPOOJIEMHBIX CUTyarui JUTSt

00CyXIeHHS B KJacce;
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IloBTOpEHMUE,
00001IEHHE,
cUCTeMAaTH3ALHA

3HaHm712

(74)

[ToBTOpEHHE OCHOBHBIX MOHSATUW U
METOJ0B KypcoB 7—9

KJIaCCOB, 00OOIIIEHNE U CHCTEMATH3 AL
3HAHUH.

[Ipocreitmme reomerpuueckne (GUrypsl
)41 ux
CBOMCTBA.

N3mepenue

F€OMETPUYECKHUX

BCIIMYHNH.

TpeyroabHHUKH.

[TapanenpHble U IEpIEHAUKYISIPHBIE

MpsIMBIE.

OKpyXHOCTh U KpyT. |'eomeTpuueckue
MOCTPOEHUS. YTJIbI B

OKpPY>KHOCTH.  Bnmcanuele u
ONMCAHHBIE  OKPYXHOCTH

MHOT'OYT'OJIbHUKOB.
[IpsiMast 1 OKPY>KHOCT.
YeThIpEXYroJIbHUKN. Bnucanusie

U

ONMCAHHBIE
YETBIPEXYTOJIBHUKU.

Teopema [Tudaropa u Havana
TpUroHoMeTpHHu. Pemenne odmmx
TPEYTOJILHUKOB.

[TpaBuIIbHBIE MHOTOYTOIBHUKH.
[TpeobpazoBaHus MIIOCKOCTHU. [IBUKECHHUS.
[Tono6ue. Cummerpus.

IImomans. Beraucinenue miomanen.
[Tnomanu momoOHBIX puryp.

JlekapTOBBI KOOPAMHATHI HA IJIOCKOCTH.

OnepupoBaTh NOHATHAMU: QUrypa,

TOYKa, MpsiMas, yro,

MHOTI'OYTOJIbHUK, PaBHOOEIPEHHBIH U
PaBHOCTOPOHHMI

IIPSAMOYTOJIbHBIN

TPEYroJIbHUK,

Me/lnaHa,

OuccekTpuca M BBICOTa TPEYTOJbHUKA,

napasiesiorpamm,

pPOMO, TPSAMOYTOJIbHUK, KBaJpar,

Tpamneuus; OKpy>KHOCTb,KacaTellbHas;

paBeHCTBO U monobue ¢uryp,

TPEYrOJIbHUKH,

TPEYrOJIbHUKOB;
apaJuIeIbHOCTh U
NEPIEHIUKYIISIPHOCTD
IPSIMBIX,
yroi
MEXIY NpSIMBIMH, CHUMMETpUS
OTHOCHUTEIIBHO TOYKH

u
NpsSMOM; JJIMHA, PACCTOSIHUE, BEIWYMHA
yria, TUIOIA/lb,

MEepUMETP.

Hcnoan3oBars  (opmyJibl:
nepumMeTpa
JIo1Ia

MHOTOYTOJIbHUKOB, JUIMHBI OKPYXHOCTH

U IUTOLIaIN KpyTa,

00bEMa MPSMOYTOJIBHOTO

napaJuiesenue/a.

OnepupoBaTb TNOHATHAMM:
NpsSIMOYTOJIbHAsI CUCTEMA

BEKTOP; HCHOJIb30BATh

3TH MOHATHUS

ISt

NIPEJCTABICHUS JAaHHBIX M PELICHUS

KOOPJIMHAT,

L INPUMCHCHUE  HA  ypOKEe
MHTEPaKTUBHBIX  (GopM  paboTHI
00yYaromuxcs: WHTEIIIEKTYaIbHBIX
urp, CTHUMYJIMPYIOLIHNX
IO3HABATEJIbHYIO MOTHBAIIHIO;
JUCKYCCHH, KOTOpBIC JaroT
y4Janmcs BO3MO>KHOCTh
npuoOpecTH OIIBIT BEJCHMS
KOHCTPYKTHUBHOI'O JIMajiora;

rpynmnoBoil paboTel Wi paboTHl B
napax, KOTOpbIe y4aT IIKOJbHHUKOB

KOMaHIHOM pabote u
B3aUMOJICHCTBUIO c JIPYTUMH
JICTHMH;

° BKIIFOUEHHE B YPOK UTPOBBIX
BUJIOB  JACSTCIBHOCTH, KOTOpPBIC
MOMOTAIOT MOAAEPKATh MOTHBAIIHIO
JleTed K TIOJIYyYEHUIO  3HaHWM,
HAJTAKUBAHUIO MTO3UTHBHBIX
MEXIIMYHOCTHBIX ~ OTHOIICHHN B

KJjacce, IOMOIalT YCTaHOBIICHUIO
noOposkenaTensHON atMocepbl BO
BpEMs YPOKa;
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3aga4, B TOM 4YHCJIC U3

IPYTUX y4EOHBIX MPEIMETOB.

Pemate 3amaum Ha
OCHOBHBIX

MMOBTOPEHHE
MMOHSATHUH,
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BekTops! Ha TUIOCKOCTH.

WJUIFOCTPALIMIO CBS3EH MEXKIY Pa3IMYHBIMU
JacTsIMU Kypca.

BpiOupats MeTo 111 pEeLICHUS 3a1a4H.
PemaTth 3aga4n U3 IOBCETHEBHON YKU3HMU.

TEMATHYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»
(10 TOJAM OBYYEHUA)

7 kaacc (He MmeHee 34 1)

Ha3Banmue
pasaena OcHoBHOE XapakTepucTuka AesiteibHocTH|  BOCIUTATEJIBHBIH NOTEHIHAT
(TembI)(4UCI0 coep:KaHue o0yuawmuxcsi pasesia/TemMsl
4acoB)
IIpeacrasienue IIpencraBnenne JTAHHBIX B tabnuuax. | OcBauBaTh Ha 0a30BOM YpPOBHe | @ YCTaHOBJICHUE
JaHHBIX [IpakTyeckre BBIYUCIECHUA 1O TAaOJIMYHBIM | CHOCOOBI NPEACTABICHUS | [OBCPHUTEIBHBIX OTHOIICHHI
(7 9) JaHHBIM. N3Bneuenue A HUHTEpHpETaus | CTaTUCTUYECKUX JaHHBIX u | MEXIy  yauTeéIeM — H - €ro
TaONMYHBIX JaHHBIX. [IpakTHueckas pabora YHMCIIOBBIX MACCHBOB C IIOMOIIbI0 | YUCHHKAMH,  CTOCOOCTBYFOIIMX
«Tabauus». TaOIuIL u JHarpamMm c | MOSHTHBHOMY BOCTIPHATHIO
I'paguueckoe mnpencTaBleHUE [AaHHBIX B BUJE | HMCIOJB30BAaHHUEM AaKTYaIbHBIX U o0yuaiomuMHCA .
neaarort4eCKux Tpe6OBaHI/II/I
KPYT'OBBIX, CTOJIOMKOBBIX (CTOIOYATHIX) AUATPAMM. | BaKHBIX JTAHHBIX yuuTeNs,  NpHBICYCHMIO WX
Urenne u mnoctpoeHue auarpamm. Ilpumepst | (memorpaduyeckue JAaHHBIE, BHEMaEMS K OGCYWIaeMol Ha
neMorpauuecKux JuarpaMm. IIPOU3BO ypoke uHbOpMAIHH,
[TpakTnueckas padota «Jluarpammsi». ICTBO IIPOMBIIIJICHHON U | aKTHBH3ALNHI X
CEJIbCKOXO035MCTBEHHOU IpOAYKIINH, MO3HABaTEILHOM ACITEIHFHOCTH;
OOIIECTBEHHbIE UM  MPUPOJHBIC
SIBJICHUS).
HN3yyatp MeToabl pabOTBl ¢
TaOJUYHBIMU W TpadUueCcKUMHU
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NpPEACTaBICHUAMH  JAaHHBIX  C
NOMOIIBI0 IM(POBBIX PECYpCOB B
X0Zle IpakTU4Yeckux pabor (c
HaIPaBJISAIONICH ITOMOIIIBIO).
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OnucareabHas
CTATHCTHKA

@)

Yucnossie Habopbl. CpenHee
apudmernyeckoe. Meanana
YHICIIOBOTO Ha0opa. Y CTOMYHUBOCTh
meauanbl.IIpakTrueckas padbota
«CpenHue 3HaUCHHS».

HaubonbIiiee 1 HanMeHbIIIee 3HAUCHUS
qrcioBoro Habopa.Pasmax.

OcBauBaTh Ha 0230BOM YPOBHE NMOHSATHS:
YUCIOBOM HaOOp, Mepa IeHTPaTbHOU
TEHJEHIIMU (Mepa IIEHTpa), B TOM YHCIE
cpenHee apupMeTHIecKoe, MeIMaHa.
OnuceIBaTh CTAaTUCTHYECKUE JaHHBIE C
MOMOUIbIO CPEHEro apupMETHUYEeCKOro u
MEIUaHEbL. Pemarts 3a1aun (c
HUCIIOJIB30BAHHUECM SpHTCHBHOﬁ HarjIsiJHOCTU
U/UIrBEPOATBEHOMN OIOPHI)

H3y4yath CBOMCTBA CpPEIHUX, B TOM YHCIIE
C TOMOINBI0 MU(PPOBBIX PECYpCoOB, B XOJE
MPaKTUYECKUX paboT, (C HampaBJISIONICH
MTOMOIIIBIO).

OcBauBaTb Ha 0a30BOM YPOBHE NOHSITHS:
HaI/IGOHLI_Hee U HaUMCHBIICC 3HAYCHUA
YHCIIOBOTO MacCHBa, pa3Max.

Pematy 3agaum Ha BBIOOp cmocoba
OnMcaHusd JaHHbIX B COOTBCTCTBUH C
MPUPOJIOI NTaHHBIX U EIIMHUHCCIIEI0BAHUS
C HaIpaBJISIIONIECH MOMOIIIBIO.

Cayuaiinas
H3MEHYHUBOCTH
(6 1)

Cnyuaninas usmeHuusocms (npumepol).
Yacmoma 3nauenuil emaccuge OaHHbIX.
I'pynnuposka. [ ucmoepammol.
Ilpakmuueckas paboma « Cnyuatinas
USMEHUUBOCIbY.

Ocsaueamv NOHAMUA. YACTMOMA 3HAYEHUL
8 Maccuge OAHHbIX, 2PYNNUPOBKA OAHHBIX,
2ucmozpamma.

Cmpoums cucmozpammol no 00paszyy
Ocsausamsv cpaguueckue npedcmasieHus
PA3HLIX 8UO08 CILYYAUHOU USMEHYUBOCTU, 8
mom yucie ¢ NOMOWbIO  YUDPOBHIX
pecypcos, 8 Xxo0e npaKkmu4eckol pabomal.

° o0y KICHHE

00y4Jaromuxcsi K COOJFOJICHUIO
Ha ypOKe OOIICIPUHSATHIX HOPM
HOBE/ICHHUS, IPABHJI OOIICHUSI CO
CTapIIUMH W CBEPCTHHKAMH,

TIPUHITUTIOB y4ueOHOMH
JICTIUTUTAHBI u
caMOOpraHU3aIuy;
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BBenenue B
TeopuIo rpagos
44)

I'pagh, eepwuna, pebpo. Ilpedcmasnenue
3a0ayu ¢ nomowwto epagpa. CmeneHo
(6anenmnocmys) sepuiunvl. Hucno péoep u
cymmapuas cmeneHs gepuiun. Llens u yux.
Ilyme 6 epage. Ilpeocmasnenue o
cesaznocmu epagha. Ob6x00 epagha (dinepos
nyms). Ilpeocmasnenue 00
OpUEHMUPOBAHHBIX 2PAGhaXx.

Ocsaueamv nonamusn: cpagh, eepuiuna
epagha, pebpoepaga, cmenenw
(6anenmHoCcmb GEPUIUHDL), YENb U YUKIL.
Ocsaueams nonamusa: nymo 6 cpage,
aUiepos nymsv,00x00 epagha,
OpUEHMUPOBAHHBIU 2padD.

Oocyrycoams peuwienue 3a0ayu HA NOUCK
cymMmbicmeneHell 8epuiur 2paga, Ha nouck

0obxooa epagha, Ha nouck nymei 8
OPUEHMUPOBAHHBIX epaghax ¢
Hanpaegasoueli NOMoOubIo.

Oceauseamov  cnocobbl  npedcmasieHus.

3a0au u3 Kypca aneebpul, 2eomempull,
meopuu eeposimHocmeti, Opyeux

° MPUBIICYCHUE BHUMAaHUS
oOydarommxcsa K IEHHOCTHOMY
ACIEKTy HM3Y4YaeMBIX Ha YpOKax
ABIICHUH,  OpraHm3alus  uxX
paboTHI ¢ TTOJIy9aeMOU Ha YpOKe
COIMATBHO 3HAYNMOH
nHpOpMaIUCH—NHUITMUPOBAHNC
ee 00CYXIEHHS, BBICKA3bIBAHHS
00yJaIOIUMUCS] CBOETO MHCHHUS
IO €€ MOBOJTY, BEIPa0OTKH CBOETO
K HEll OTHOIIICHUS,
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npeomemos ¢ nomMowbio epagos (kapmul,

cxembl, neKmpuiecKue yenu,
@yHKYUOHAIbHBIE  COOMBEMCmBUs) Ha
npumepax.
BepositHocTb| Cryuatinelii onvlm u ciyyaiiHoe codvimue. Ocseauseamv nonamua: ciy4auHvlll Onvim| © HCIIOIb30BaHUE
U Beposamnocmo u u caydaunoe BOCIIUTATEIBbHBIX BO3MOXKHOCTEH
4yacTrorTa yacmoma cobwvimus. Ponv manoseposmuvix | cobvimue, Manogepoamuoe u NPAKMuUYecKu| coluepanus y4eOHOro  mpeamera
CAYy4alHOro | u npaxmuuecku docmosepHoe depe3 JCMOHCTPAIHIO 00yYaroIIMCs
co0bITHSA 00CMOBEPHLIX CODLIMULL 8 NPUPOOE U 8 cobvimue. [PUMEPOB OTBETCTBEHHOTO,
(4 4) obwecmese. Monema u H3yuamep 3nauumocms  MAan08epOsmMHbIX| TPaKIAAHCKOTO MOBEJEHNS,
USpanbHas KoCmov 8 Meopul 6epoAmMHOCell. cobwvimuii 8 OPOSIBJICHUSI  YEJIOBEKONIOOHST U
Ipakxmuueckas paboma « HYacmoma npupode u obwecmee HA BANCHBIX 00pOCEePACYHOCTH, dYepe3 Moa00p
8bINAOEHUS OPIIAY. npumepax (aeapuu, COOTBETCTBYIOIIMX  TEKCTOB VIS
Hecuacmmvle cayuau, sawuma 9TeHWs, 3aJad UL PEIICHHS,
NnepcoHanbHoU MIPOOJIEMHBIX CUTYaIHi TUTS
ungopmayuu, nepedaia OAHHbIX). 00CYXk/ICHHUS B KIIacce;
H3yuams ponv knaccuueckux
8EPOSIMHOCMHBIX MoOeell
(MOHema, uspanvHas Kocms) 8 meopuu
8ePOSIMHOCME.
Haénwoamo u uzyvame uacmomy
coObImutl 8 NPOCMbvIX
9KCNEpUMEHMAx, 8 MOM Hucie ¢
nOMOWbI0 YUPDPOBbIX
Ppecypcos, 8 xo0e npaKxmuieckot pabomel.
Oo6o0menue, | [IpencraBnenne  nanHbix.  OmnucartenbHass| [HoBTOPSATH U3Yy4YeHHOE U ° HpUMEHEHHE Ha ypoKe
KOHTPOJIb CTATHCTHKA. BBICTPAUBATH CHCTEMY UHTEPAKTUBHBIX  (GOpM  paboThI
(Sv) BepOSITHOCTb CIIy4aiiHOTO COOBITHS. 3HaHUM. O0y4aloOMmuXCs:  MHTEIUICKTYaJIbHBIX
Pemats 3aga4u Ha Ipe/ICTaBICHUE U urp, CTHMYJTHPYOIINX
OIINCAaHUEC JaHHBIX C MO3HAaBATCIIbHYTO MOTHUBAIIUIO,

IMOMOIIBIO M3YYCHHBIX XapaKTCPUCTHK C

HanpapJIsomeH
MTOMOIIIBIO.
Oo6cyxnarb npuMepbl
CIIy4alHBIX  COOBITHH,

MaJIOBCPOATHLIX U IMPAKTHYCCKHU

JMCKYCCHIA, KOTOPBIE AAIOT YYalTHMCS
BO3MOXKHOCTE ~ IPHOOPECTH  OMBIT
BE/ICHUS KOHCTPYKTHUBHOTO [HAJOTa;
TpYyNNoOBOil paboOTBl WM PabOTHI B
mapax, KOTOpBIE Y4YaT IIKOJBHHUKOB
KOMaHTHOH pabore u




JOCTOBEPHBIX CIIy4alHBIX
COOBITHI, UX POJIU B IPUPOJIE U )KU3HU
4eJI0BEKa

BSaHMOHeﬁCTBHIO C IpyruMu ACTbMU,

° BKJIIOUEHHE B YPOK HTPOBBIX
BUIIOB  JIESITEIBHOCTH,  KOTOpBIE
MMOMOTAIOT MOAAEPXKaTh MOTHBAIUIO
JeTe K TIOJYYEHHUIO  3HAHUM,
HaJaXUBaHUIO MO3UTUBHBIX
MEXKJIUYHOCTHBIX ~ OTHOLICHUH B
KJlacce, IOMOTal0T YCTaHOBJICHHUIO
JIoOpoKeNnaTeNlbHO  aTMoc(epsl  BO
BpeMs YpOKa;

8 kiacc (He menee 34 4)

Ha3Banmue
pa3nesa (TeMbl
(4HCJ10 YaCOB)

OcHOBHOE co/lep:KaHue

XapaKTepuCcTHKA TeTeJIbHOCTH
00y4arIIHUXCs

BocnuraTteJbLHbBIA NOTEHIINAJ
pa3aesa/TeMbl

IloBTOpPEHME
Kypca 7 kj1acca
(44)

JTAHHBIX.
OnucarenpHasga

IIpencrasnenue

craructuka.CinyyaiHas

N3MEHUYUBOCTh. CpeHNE YUCIOBOTO
Habopa.

Cayuaitable coObITHS. BeposTHOoCTH U
gacToTsl. Kitaccuueckuemonenu reopun

BEPOATHOCTEN: MOHETA U UTpajbHAas KOCTb.

IHoBTOpPATH HU3y4YEHHOE u
BbICTPANBATh CUCTEMY3HaHUM.

Pemars 3agaum (o BH3YaJIbLHOM
Omope) HaTMpEICTaBICHUE W OMHCAHUE

JAHHBIX C IIOMOIIIBIO I/I3y“ICHHI>IX
XapaKTEePUCTHK.

Pemars 3agaum (o BH3YaJIbLHOM
omnope) Ha MPECTaBICHUE

CPYIIUPOBAHHBIX JIAHHBIX M OIMHUCAHUE
CIIy4allHOM U3MEHUYUBOCTH.

Pemars 3agaum (o BH3YaJIbLHOM
omope) Ha ONpEAENeHUE YacTOThI
CIy4yalHBIX  COOBITHH, 0OCYXICHHE
[IPUMEPOB CIIy4alHbIX COOBITHIA,
MaJIOBEPOATHBIX 51 MIPAKTUYECKU

L YCTaHOBJICHHUE
JOBEPUTEIIbHBIX OTHOLICHUN MEXIY
yUUTEIIEM KU €r0  YYEHHUKaAMU,
CHOCOOCTBYIOLINX IIO3UTUBHOMY
BOCIIPUATHIO 00yJaronuMuCs
IeJarorM4eCcKux TpeOoBaHUN
YUUTEIIS, MPUBJICYEHUIO ux
BHUMaHUS K 00CYKIaeMOli Ha YpOKe
nH(pOpMAIlUN,  aKTHBH3AIMH WX
M03HABATENLHOMN NEATENLHOCTH;

] o0y K/IeHHE 00yUaIOIIIXCS
K  COONIONIEHWI0O  HA  YpPOKE
OOIICTPUHATHIX HOPM TOBEICHHS,
MpaBUI OOINEHHS CO CTapIUIMMH U
CBEPCTHUKAMH, [IPUHIIAIIOB

y4ueOHOI JTUCLIUILINHEI u
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JIOCTOBEPHBIX CIIYYaWHBIX COOBITH, MX | CaMOOpPraHU3aLUM;
POJIMB NPUPOAE U KU3HU YETIOBEKA.
OnucaresibHas Omxknonenus. /fucnepcus yucnogo2o Oceaugeamv nonamua: oucnepcus u | ® HpPHBJICUYCHHE BHUMaHHUS
CTAaTHCTHKA. Hatopa. CmanoapmuoeomrioHenue cmanoapmuoe OmKIoOHeHue, | oOydamomuxcs K  LHEHHOCTHOMY
PacceuBanue uucn06020 Habopa. [uazpammuol UCNONIb308aMb  dMU  XAPAKMEPUCTUKU aCIIeKTy HM3y4dac€MbIX Ha YpOKax
JaHHBIX pacceusanusl. OJISLONUCAHUSL PACCEUBAHUS OAHHBIX. ABJCHHH, OpraHM3allisi NX pabotsr ¢
(4 9) Yuacmeoeamp 6 oocyycoenuy | TONTYTACMOM Ha YPOKE COLMATEHO
2unomesvl obomeymemauu unu Hanuyuy | ono MOR MHOpMaLICii-
WHUIMAPOBAHUE €€ OOCYXICHMUS,
CBA3U N0 OUACPAMMAM PACCEUBAHU.
BbICKAa3bIBaHUA 06y‘-IaIOH_II/IMI/IC$I
Cmpoums Ouacpammvl pacceusaHus CBOGTO MHEHHS TO €¢ TOROMY,
nO UMEIOUUMCAOAHHBIM, 8 MOM YUCTe C BBIDaBOTKH  CBOEro K Heif
NOMOWbIO Komnvromepa (nocie | orpomenus;
COBMECMHO20 AHAU3A). ° T —.
BOCIIMTATCIIBHBIX BO3MO>KHOCTEH
COACPIKAHUA yqe6H0r0 napeamMeTa
gepes JICMOHCTPALIUIO
oOyJaroIMcst TIPUMEPOB
OTBCTCTBCHHOI'O, Tpax1aHCKOT'O
IIOBCACHUS, MMPOABJICHUSA
YeIIOBEKOITIOOUS u

T0OpPOCEpACTHOCTH, HYepe3 IMoAdop
COOTBETCTBYIOIIMX TEKCTOB IS
YTeHUs, 3a7a4 JUId  PEeIICHUs,
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MPOOJIEMHBIX cUTyanui TSt
00CyXICHHSI B KJTacce;

Mpuo:xecTBa
(4 4)

MHo)kecTBO, TOAMHOXECTBO. Onepanun

HaJ MHO>KECTBaMU: 00BeInHEHHE,
nepeceueHne, gononHeHue.  CBoiicTBa
onepauui Hax MHOKECTBAMMU:
MEPEMECTUTEIHHOE, coueTaTenbHoe,

pacnpeeIuTeNbHOE, BKIIOUEHHUS.
I'paduueckoe npeacTaBIeHUE MHOXKECTB.

OcBanBaTh MOHATHA: MHOXECTBO,
3JIEMEHT MHOECTBA,T0JIMHOXECTBO.
Boinoanars onepanun HaJ
MHOXECTBaAMHU:
0o0beIMHEeHNE, TIepECeUCHHE,
nororHeHue (1o oopasiry).
HUcnoan3oBarh CBONCTBA:
MEePEMECTUTEIHLHOE,
COYeTaTeNIbHOE, pacHpeeIIUTEIbHOS,
BKJTIOUCHUS (c
UCIIOJIb30BaHUEM BU3YAJILHOH OIOPHI).
Hcnoab3oBath rpaduueckoe
MIPEJICTABIICHHE MHOYECTB

L4 NpUMEHEHUE Ha  ypOKe
WHTEPaKTUBHBIX  (HopM  paboOThI
00yJaIONINXCS: WHTEIUICKTYaIbHBIX

urp, CTUMYJHPYIOIINAX
MMO3HABATEIHHYIO MOTHBALIHIO;
JUCKYCCHUH, KOTOpbIE Ja0T
YYaIumMcst BO3MOKHOCTh
nprodpecTn OTIBIT BEJICHUS
KOHCTPYKTHUBHOTO JTIAJIOTa;

IpyNnoBoil paboOTel WM pabOTHI B
mapax, KOTOpble y4aT IIKOJIbHUKOB

KOMaHIHOMH pabdote u
B3aUMOJICHCTBUIO  C  JPYyTUMH
JCTHMU;
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pu OmnrucCaHruu pPCaJIbHBIX MPOLCCCOB U
SIBJICHUH, TIPH PEIICHUHN 3a/1a4 U3 APYTUX
y4eOHBIX TpeIMeTOB U  KYypcoB (C
HICTIOJIb30BAaHNEM BU3YAJIIHOW OMOPBI).
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BepositHOCTB
CIYYaHHOr o
coObITUSA
(69)

DNeMeHTapHbIe COOBITHS.

Crny4aiiHpie COOBITHS.
bnaronpusitcTByIomIME 3IeMEHTapHbIE
coObITHs. BepositHocTH

coOpITHi. ONBITEI ¢ PaBHOBO3MOXHBIMH
3JIeMEHTapHBIMU

coObITusIMH. Cry4aiiHbINA BBIOOD.
[IpakTruueckas pabora «OMBITHI ¢
PaBHOBO3MOKHBIMU

3JIEMEHTAPHBIMU COOBITUSMU.

OcBauBarthb Ha 0a30BOM
YPOBHE
MOHATHS:
DJIEMEHTapHOE COOBITHE, CclydyailHOe
coOBITHE  Kak
COBOKYIHOCTh  OJIarONMPHUATCTBYIOIINX
SHGMCHTapHBIX

COOBITHI, PABHOBO3MOXHBIC

3JIEMEHTapPHBIE COOBITHSI.

PemaTh 3a1a4u Ha BEIYUCICHHUE

BEPOSATHOCTEH COOBITUI

M0 BEPOSTHOCTSM 3JIEMEHTAPHBIX

COOBITHH CiTyyaiiHOTO

onbITa (C HCIOIB30BAHUEM 3PUTEIHHOU

HaTJIsTHOCTH

U/Win BepOaIbHON OIOPHI).

PemaTh 3a1a4u Ha BEIYUCICHHUE

BEPOSITHOCTEH COOBITUI

B ONbITaX C PaBHOBO3MOXKHBIMU
3JIEMEHTapHBIMU

COOBITUSIMH, B TOM YHCJI€ C TOMOILBIO

KOMITIbIoTepa (C

UCIOJIb30BaHUEM  3PUTEIHHOM

HATJBIOHOCTH W/WiIN

BepOaIbHOM OTOPEI).

I[IpoBoaANTL U U3Y4YATh ONBITHI C

PaBHOBO3MOKHBIMH

AJIEMEHTAPHBIMH COOBITHIMU (C

HCIIOJIb30BAaHUEM MOHET,

UTpaJIbHBIX KOCTEH,

Moerei)

B XOJI€ MPaKTHYECKOW padoThl (C

HCIOJIb30BaHUEM

BHU3YaJIbHON OTIOPBI).

JPyTHX

° BKJIIOYEHUE B YPOK HMIPOBBIX
BHIOB  JESATENBHOCTH,  KOTOpEIE
MOMOTAI0T TOJINEPKaTh MOTHBAILIUIO
JeTe K TMOJY4eHUI0  3HaHWM,
HaJTaKUBAHUIO MTO3UTHBHBIX
MEXKJIUYHOCTHBIX  OTHOIIEHWH B
KJIacce, TIOMOTAalOT YCTaHOBJICHUIO
noOpoxenaTenbHON  atMocdepbl  BO
BpeMs YpOKa;

° OopraHu3zanus medcTa
MOTHBHPOBAHHBIX M 3PYAMPOBAHHBIX
YYalUXCsS HAJl UX HEYCIICBAIOIUMHU
OJTHOKJIACCHUKaMH, JIAIOIIEro
IIKOJIbHUKAaM COLMANBbHO 3HAYHMMBIH
OTBIT COTPYJHHYECTBA W B3aHMMHOMN
MTOMOIIY;
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BBenenue
B
TEOPHI0

rpagos
(49)

Hepeso.  Ceolicmea  Oepesa:

€OUHCMBEHHOCb — NYmU,

Cywecmeosanue sucsuell BepPuluHbl, C653b
MedHcoy YUCIOM

sepuiun u yuciom péoep. Ipasuno
VMHOICEHUSL.

Oceausamv nouamus: O0epeeo Kax

epagp 6ez yuxna,

sucsaYas eepuwiuna (1ucm), eemev depeaa,

nyms 6 oepege,

Juamemp Oepesa.

H3yuams ceolicmea Oepesa:

cywecmeoganue ucsyell

BEPULUHBL,  €OUHCMBEHHOCIb — NYMU
MmedxHcoy 08yMs

BEPULUHAMU, CB53b MENHCOY YUCTOM

BEPUIUH U YUCTOM

pébep.

Yuacmeosams 6 oo6cyscoenuu pewenusn

3a0auu Ha NOUCK

U nepeyucieHue nymei 6 oepege,

onpedenenue ducna

sepuun unu péoep 8 depege, 06x00

bunapHozo depesa, 8

° VHUIIMHPOBAHNUE U TIOJIICPKKA
HCCIIEIOBATEIHCKON JIeSITETFHOCTH
IIKOJILHUKOB B paMKaX pealiu3aliui UM
WHANBHUIyallbHBIX W TPYNIOBBIX
HCCIIEIOBATEIBCKUX TIPOEKTOB, HYTO
JacT yYeHUKaM BO3MOXHOCTb
MPHOOPECTH HABBIK CAMOCTOSTEILHOTO
pEIIeHNsT TEeOpETHUECKOr MpoOIeMEl,
HABBIK TEHEPUPOBAHUS U O(HOPMIICHHS
COOCTBEHHBIX UeH, HaBBIK
YBOXHUTEIHHOTO OTHOIIEHHUS K Y)KHM
uaesM, OoQOpPMIICHHBIM B paboTax
JIpYruX  HUCCIENOBaTEeNel,  HaBBIK
MyOIMYHOTO  BBICTYIUICHHS  TEPE
ayoUTOpPHEH, apryMEHTHPOBAHHS U
OTCTaWBaHUS CBOCH TOUKHU 3pCHHUSL.

° YCTaHOBJICHHUE JOBEPUTEIBHBIX
OTHOIIIEHUN MEXIy YYHUTEJIeM U €ro
YUYCHUKAMHU, CIOCOOCTBYIOIIHUX
MO3UTUBHOMY BOCIIPUSITUIO
00yJaIOITIMHUCS MeIarOTHIEeCKUX
TpeOOBAaHUI YYHTENsI, MPHUBICUYCHUIO
VX BHUMAaHUS K 00CYK1aeMOil Ha ypoKe
nH(bOopMaIu, aKTUBU3AIIIU 170
MMO3HABATENbHON e TeTFHOCTH;
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MOM Yucije ¢ nNpuMeHernuem npaesuia
YVYMHOIHCEHUAL.

Cayuaiinble
coObITUSHA

@)

HpOmu@OnOﬂOJfCHOQ cobvimiue.

Juaepamma Oiinepa.

Obvedunenue u nepeceverue cobObIMULL
Hecoemecmnule

cobvimus. Popmyna crodcenus

eepossimuocmei. Ilpaeuno

VMHOJCEHUsL  8epoamHocmel.  Ycnoeuas
6EPOAMHOCb.

Hezasucumvlie  cobvimus.
Ilpeocmasnenue
CAYYatiHO20

9KCHepuMeHma 6 guoe oepesa.

Oceausamv noHaAmMUA: B3AUMHO
NPOMUBONONIONCHBLE
cobvimusi, onepayuu Hao cooObLIMUsIMU,
obveouneHue u
nepeceyenue coobimutl, ouazpamma
Diinepa (Dunrepa—
Benna), coemecmmuvie u Hecosmecmmubie
cobbimus.
H3yuamov meopemvl o 6eposimHocmu
00beOuHeHUs. 08YX
cobvimutl (Ghopmynsl crodiceHus
8eposimHocmell).
Yuacmeoseamo ¢ o6cyscoenuu pewrenusn
3a0auu, ¢ mom
yucie mekcmogvle 3a0adu Ha onpeoeneHue
eeposmHocmetl
00veOuHeHuss u nepeceyeHuss CoObIMuULU
C NOMOWDBIO
YUCTOBOU  NPAMOU,  OUACDAMM
Diinepa,  ghopmynsi
CILOJICEHUS 8ePOSIMHOCTIEIL.
Ocesaugamo nonamus:
VMHOXCEHUSA
sepoamuocmel, YCl08HAs BEPOAMHOCHD,
He3asucumvle
cobvbimus 0epeso CIy4anHo20 Onvima.
H3yuams  ceoiicmea  (onpedenenus)
He3a8UCUMbIX

npaesujo

coovimuil.
Yuacmeoseamov 6 ooécyrncoenuu
peuienus

3a0avu 1na
onpeoeieHue U UCNONb308AHUE

° o0y X eHNEe 00yJarOIIHIXCS K
COOJIIOZICHUIO Ha ypoKe
OOIIECNIPUHATEIX HOPM  TOBEJCHUS,
npaBWwiI OOIICHUS CO CTAPIIUMH U
CBEPCTHHKAMHU, MPUHIUIIOB y4eOHOM
JMCIMIUIMHBI 1 CaMOOPraHU3allny;

o [IPUBJICYCHHE BHUMAaHUS
o0yJaromuxcs K LEHHOCTHOMY
acreKkTy HM3y4aeMbIX Ha  ypoKax

SIBJICHUH, opraHuzanus ux paboTel ¢
MOJly4aeMOH Ha ypPOKE COIMAIBHO
3HaYUMOH uHpOpMaIer—
UHULIMUPOBAaHUE €€  OOCYXXICHHS,
BBICKa3bIBaHUS 00YYAIOLIUMUCS CBOETO
MHEHHS 1O €€ TMOBOJY, BBIPaOOTKH
CBOETO K HEll OTHOIIICHHS,
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He3a8UCUMBIX COObIMUII.
Yuacmeoseamv ¢ oo6cyscoenuu
pewienus

3a0auu Ha
HOUCK B8EepOsIMHOCMEU, 6 mMOM HYucje
VCIOBHDIX, c

UCNnoi1b306AHUEM depeea C]ZyllaIZHOZO
onslma.

O600menue, | Ilpencrasnenne nanueix. OnucarenbHas IToBTOpsAITH U3y4EHHOE WU ° UCTIONIb30BaHNE
KOHTPOJIb cratuctuka. ['padmr. BBICTPANBATh CHCTEMY BOCIIUTATEIbHBIX BO3MOXKHOCTEI
44) BepositHOCTB CIIy4ailiHOTO COOBITHS. | 3HAHUM. colepsKaHus ~ yueOHOTO  mpeaMeTa
DIIEeMEHTHI PemaTh 3aga4uu Ha npeICTaBICHUE U yepe3 JEMOHCTPAIUIO 00yJaroIuMCs
KOMOWHATOPHKH. OIMCaHUE JAHHBIX C [IPUMEPOB OTBETCTBEHHOIO,
MOMOILIbIO W3YYECHHBIX IPaXKIaHCKOTO TIOBEICHHS,
XapaKTepUCTHK (C NpPOSABICHUA  4YEJIOBEKONIOOMA |
WCITOJIh30BAaHUEM BU3YaJIbHOU OTIOPHI). JI00OpOCEpICUHOCTH, Yepe3 Moa00p
Yuacmeosamv ¢ ob6cyscoenuu COOTBETCTBYIOIIMX  TEKCTOB  JUIS
peuwienua 3aqauM C 9TCHWs, 3amad i1 pElICHHS,
pUMeHeHneM rpadosB. HpOOJIEMHBIX CUTYaIuii st
Pemath 3agaum  Ha  HaXOXKJICHHE 00CYKICHHS B KJIACCE;
BEPOATHOCTH L MIPUMEHEHHUE HA  YpOKe
CHy‘IaﬁHOFO COOBITHA IIO BEPOATHOCTAM WHTEPAKTUBHBIX (bopM pa6OTBI
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SJICMCHTApPHBIX

00yYaromMxcsl:  WHTEIJUIEKTYaIbHBIX
urp, CTUMYJIUPYIOLINX
MO3HABATENFHYIO MOTHBALIHIO;
JMCKYCCHIA, KOTOPBIE AAIOT YYalTHMCS
BO3MOXKHOCTb ~ IPHOOPECTH  OMBIT
BE/ICHUS KOHCTPYKTHUBHOTO [HAJOTa;
TpYyNNoBOil paboTel WIM PabOTHI B
mapax, KOTOpBIE Y4YaT IIKOJBHHUKOB
KOMaHTHOH pabore u
B3aMMOJICHCTBUIO C APYTUMHU ACTHMH;
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COOBITHIA, B TOM 4YHCIIE B ONbBITaX C
PaBHOBO3MOKHBIMH 3JIeMEHTapHBIMU
COOBITUAMH (C BU3YAJIBHOM OTOPOii).
Yuacmeosamo 6 obcyrcoenuu pewenusn
3a/la4M Ha HAXOXICHHE BEPOATHOCTEH
00BEIMHEHUS U TIEPECEUCHUSICOOBITHH, B
TOM qucIe HE3aBUCHMBIX, C
HCIIOJIb30BaHNEM rpaduyeckux
IIPEACTABICHUM M JepeBa CIy4aiHOIo
OTIbITA.

Yuacmeoseamo 6 obcyrcoenuu pewrenusn
3aJla4yM Ha TepeurcIeHre KOMOMHAIIMA
(ducia mepecTaHOBOK, YMCIACOUYETAHHM ),
Ha HAXOXXJIEHUE BEPOSTHOCTEH COOBITHIA C
NPUMEHEHHEM KOMOWHATOPUKU, B TOM
YHClIe C HCIOJIb30BAaHUEM TPEYroJbHUKA
[Tackaus.

° BKJIIOUEHHE B YPOK HIPOBBIX
BUJOB  JIEATEIIBHOCTH,  KOTOpHBIE
IIOMOTAIOT MOJJEpKaTb MOTHBALUIO
JeTe K = TOJNydYeHWIO  3HaHWH,
HaJIa)KUBAaHUIO MO3UTHBHBIX
MEXJIMYHOCTHBIX  OTHOIIEHUA B
KJlacce, IMOMOTalOT YCTAHOBJICHUIO
I00OpoXKenaTeNnbHOl  aTMocdepsl  BO
BpeMs YpOKa;

9 kaacc (He MeHee 34 1)

Ha3Banmue
pasjiena
(TembI)
(uuciao
4aCOB)

OcHoBHOE
coJep:KaHue

00y4arImuXxcs

XapaKkTepucTHKA TeTeJIbHOCTH

pa3nesia/TeMbl

14
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IloBTOpPEHME
Kypca 8
KJjacca

4w

maHaelX.  OmnmcarenbHast
craTtucTuka.Onepanuu Haj
coObpITUAMH. HezaBuCcUMOCTE COOBITHHA.

IIpencraBienue

IloBTOPATH H3Yy4YEHHOE H©
BbICTPaNBaTh
cucremy

3HaHW.

Pemath 3a1aum Ha npecTaBieHUE U

onucaHue NaHHbIX. PemiaTs 3agauu

Ha  HaXOXICHHUE BEPOSATHOCTEN

00BbeAMHEHUS u nepecedeHust

COOBITHIA, B TOM YHCJIC HE3aBUCHMBIX,

C HCIOJNBb30BaHHEM TIpadUUECKuX

IIPEICTABJICHUM U IepEBA CIIy4allHOTO

OTIbITA.

Pemiathy 3agaum Ha mnepeyUCiICHUE

KOMOWHAIMKA (Yuciia TMEepPEeCTaHOBOK,

yHclla COYETaHWH), Ha HaXOXJEHHUE

BEPOSITHOCTEH cOOBITHI c

MPUMEHEHHEM KOMOMHATOPUKH,

L d YCTaHOBJICHHUE

JIOBEPUTEIIBHBIX OTHOLIEHUI
MEXIY YYUTEIIEM 51 €ro
YYE€HUKaMU, CIOCOOCTBYIOIINX
IIO3UTUBHOMY BOCIIPUATHIO
O00yUJaIONIUMUCS  TTeIar OTHIECKUX
TpeOOBaHUIA YUuTeIIs,
IIPUBJICYEHUI0O HUX BHUMAaHUA K
o0cyxkaaeMoit Ha ypoke

I/IH(l)OpMaI_II/II/I, aKTUBU3allUM HUX
MMO3HaBaTEIbHOM JCATCIIbHOCTH,

° o0y XAcHHE

00yJaroNIMXCs K COOJIIOJICHUIO Ha
YpOKe  OOMICTIPHHATBIX ~ HOPM
MOBEJICHHUSI, TIPABUII OOIEHUS CO

CTapUIMMH H  CBEPCTHHKAMH,
TIPUHITUTIOB yueOHOU
JCTTUTLTAHBI u
caMOOpTraHH3alluH;
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B TOM YHCJIC C UCITIOJIb30BAHUEM
TpeyrojibHuKa [lackais

J1IeMeHTBI KomOunatopHoe mpaBuiao yMHoOXeHHs. | OcBauBaTh Ha (a30BOM YpPOBHe | © MIPUBJICYCHHE BHUMAaHUS
komouHaropuku | IlepecranoBku. @akrtopuan. CodeTaHuss U | MOHATHA: KOMOMHATOPHOE TMPaBHIO | OOyYalOIMXCA K  IIEHHOCTHOMY
4 4) YUCIIO coyeTaHuul. Tpeyeonvnux [lackans. | yMHOXKEHUS, YIOPSAJOYEHHas 1mapa, | AacCHCKTy HM3y4acMbIX Ha ypoKax
[Ipakthueckas paGota  «BblumcieHue | Tpoilka  OOBEKTOB,  IepecTaHOBKa, | ABJICHHIi, OpraHM3als UX paboThl C
BEPOSTHOCTEH c UCrons30BanueM | (akropuan 4YMCla, codeTaHwe, umcyo | [0TYyHacMOM Ha ypOKC —COLHANLHO
KOMOMHATOPHBIX (DYHKIHMIl SIEKTPOHHBIX | COYETAHWii, mpeyeonvHuk Ilackans. SHaTHIMON uHpopMmanHeti—
o WHUIMAPOBaHUE €€ O0OCYKICHHS,
TaOIUIY. Pematpy mnpocreiilme 3agayM  Ha
BbICKAa3bIBaHUA O6y‘laIOII_[I/IMI/IC5[
MEPEYHCIICHUE YIOPSAJOUYCHHBIX —TIap,
CBOCTO MHCHHA TII0O €€ IIO0BOAY,
TPOCK, MEPEUHCIICHHE MEPECTAHOBOK U | proaGotkn  ceoero  k  Hedi
COYCTAHMI  DJIEMCHTOB  DA3INYHBIX |  orgomenus:
MHOKeCTB (110 00pasiy).
P ( pu uy) ® HCIIOJIB30BaHUC
emaThb HPOCTeHm“e 33}]3‘*"/1“ Ha BOCIIUTATCIBHBIX BO3MOKHOCTEHN
MPUMEHCHAE ~ YHCTA  COMCTAHMH B | conepanms yueGHOro mpeaMera
anredpe  (COKpalEHHOC YMHOKCHHE, | yepe3 JIEMOHCTPALHIO
Ounom HprooToHa) (C HanpaBIAIOWIEH | oGywarommMes IPEMEpPOB
MIOMOIIIBIO). OTBETCTBEHHOTO, IPaXKIaHCKOTO
Pemiath, nmpuMeHsisi KOMOMHATOPHUKY, | IOBEICHMS, HPOSBIECHUS
3aJa4i Ha BEIYUCIICHHE BeposITHOCTei/'I, B 4ENI0BEKOTIO0US u
TOM YHCJIE€ C IIOMOLIBIO 3JICKTPOHHBIX NOOPOCEPAECUHOCTH, Yepe3 moabop
TaOJIUII B X0/I€ MTPAKTUYECKOM paboThl (¢ | COOTBETCTBYIOMIMX — TCKCTOB  JUIA
BHSyaﬂBHOﬁ OHOPOﬁ). YTCHHA, 3aJa4d JJIA peuicHus,
IPOOJIEMHBIX CUTyallui st
00CyXIeHHSI B KJTacce;
I'eomerpuueckas | [eomempuueckas 6epoimnHocmo. Ocsausamp noHamue 2eoMempuieckol | ® NpUMEHEHHE HAa  YPOKE
BEPOATHOCTH Cryuatinwiii 6bl00p moyku uzgueypvl Ha geposamuocmu. Yuacmeosams 6 UHTEPaKTUBHBIX  (GopM  paboTel
4 4) NJIOCKOCMU, U3 OMpe3Ka, u3 0y2u o0cyscoeHuu pewienus 3a0auu Ha 00yYarOIMXCS: MHTEIUIEKTYaTbHBIX
OKPYHCHOCU. Haxoxcoenue eepoamHocmeti 8 onvimax,| 1P, CTUMYTUPYOIHX
npeoCcmasuMbIXKaK 6b160p Mo4ex u3 TIO3HABATCIILHYIO MOTHBALIHIO;
HCK 5051 KOTOPbI arT
MHO20Y20IbHUKA, KpYed, OMpe3Ka Ui JICKyCCHH, OTOpRIC Aato
ydamumces BO3MOXHOCTH
0yeu OKPYAHCHOCMU, YUCTIO8020
puOOpeECTH OTIBIT BEJICHUS

NPOMENCYmKa

14




KOHCTPYKTHBHOT'O JTNAJIOTa;
TPYIIIOBOW paboThl MM pabOTHI B
napax, KOTOphI€ y4aT IIKOJIEHUKOB

KOMaHAHOHI pabote u
B3aUMOJECHCTBUIO €  JAPYIMMH
NeTbMU;

° BKJIFOUEHHUE B YPOK UTPOBBIX
BUIOB  JESTENbHOCTH, KOTOpBIE
MIOMOTal0T MOAIEP’KaTh MOTUBAIINIO
JeTe K  TONydYeHWIO 3HAHWH,
HaJIa)KUBaHUIO [IO3UTUBHBIX
MEXJIMYHOCTHBIX  OTHOLICHUH B

KJjlacce, TOMOTal0T YCTAHOBJICHUIO
noOpoXxKenaTenbHoi aTMoc(ephl BO
BpeMs YpOKa;

HcnuiTanns
bepnynu
(6 9)

Ucnpiranne. Ycenex u Heynauya. Cepus
WCIIBITAHUI 210 IIEpPBOTO  ycmexa.
Ucnbitanuss  bepuymuiu.  BepositHocTn
COOBITHI B cepuM HcCHbITaHUK bepHym.
[IpakTuueckas padora

«Hcnpiranus bepaymim».

OcBauBarb Ha 0a30BOM YpOBHeE
MOHSITUS: UCIBITAHUE, B3JEMEHTapHOE
coObITHE B HUCHBITAaHUM (ycleX U

Heyjaya), cepust UCIIBITaHUH,
HACTYIUJICHHE MEPBOTO ycrexa
(Heymaum), cepust WCITBITAaHUI
bepnynnu.

Pemiare mpocrTeiiiuMe 3axayM  Ha

HAXO0XJICHUE BEPOSITHOCTEH COOBITHH B
CEpHUU UCIIBITAHUM JI0 EPBOTO yCIexa, B
TOM YHUCJIE C MPUMEHEHHEM (HOPMYIIbI
CYMMBI T€OMETPUIECKON TTPOrpeccu (C
OTIOPO¥ Ha CIIPABOYHYIO HH(POPMAIIHIO).
Pemiats mpocreiimmue
HaXO0XJICHHE

3aJaumn Ha

° OpraHM3anys medcTBa
MOTUBUPOBAHHBIX u
SPYIUPOBAHHBIX YYALIMXCSI HAZ HMX
HEYCIIEBAIOIUMHU

OJHOKJIACCHUKAaMH, JIArOIETOo

MIKOJIbHUKAM COLIHAJIFHO 3HAYMMBIN
OTBIT COTPYJIHUYECTBA M B3aUMHOMI
TOMOIIIH;

® WHUIINHMPOBAHUE "
HOIIEPKKA HCCIIETOBATEIECKOM
IEeATEIbHOCTH IIKOJIBHUKOB B
paMKax peanuzanuu UM

HUHAUBUAYAJIbHBIX n TPpYyMIIOBBIX
HCCJICA0BATCIBCKUX IPOCKTOB, YTO

JAacT  y4YCHHKaM  BO3MOXKHOCTb
npuoOpecTu HaBBIK
CaMOCTOSITEIIbHOTO peeHus
TEOPETUYECKON MPOOJIEMBI, HABBIK
reHepupoBaHusi ©  O0hOpPMIICHUS
COOCTBEHHBIX uei, HAaBBIK
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YBaXHUTEIBHOTO  OTHOLIEHHA K
qy;KUM  HIesIM, O(QOPMIICHHBIM B
pabotax JApYruX HCCIIEAOBATENECH,
HaBBIK MYOJMYHOTO BBICTYIUICHUS
nepen ayJuTOpUEH,
apryMEHTUPOBAHUS U OTCTaWBaHUS
CBOEH TOUYKHU 3pEHMSL.
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BEPOSTHOCTEH AIIEMEHTAPHBIX COOBITHI B
cepun  ucnblTannii  bepHymin, — Ha
HaXOXJICHUE BEPOSITHOCTH
ONPEACIEHHOrO YHCIA YCIEXOB B CEpUU
ucnelTaHuil  bepHymin (¢ Bu3yanbHOU
OTIOPOiA).

HM3yyare B  Xoae NPAKTHYECKOH
padoTel, B TOM 4HCIE€ C IIOMOIIbIO
I POBBIX pecypcoB, CBOMCTBa
BEPOATHOCTH B CEPUM  HUCIBITAaHUI
bepnymm

° YCTaHOBJICHHUE TIOBEPUTEIBHBIX
OTHOIICHWH MEXAY YYHUTEIeM U €ro
YYEeHUKaAMH, CIIOCOOCTBYIOINX
MO3UTUBHOMY BOCIIPUSITUIO
00yJaIOITIMHUCS MeAaroruuecKux
TpeOOBaHUI YYHUTENS, MNPUBICUYCHUIO
VX BHUMaHHS K 00CYKIaeMOW Ha YPOKe
nH(pOpMaIuH, AKTUBU3ALUU ux
MO3HABATENbHON e TeTFHOCTH;

° MoOyXIeHNEe 00yJarOIIHIXCS K
COOJIIOZICHUIO Ha ypoKe
OOUICTIPUHATHIX HOPM  TOBEJCHHS,
npaBWwiI OOIICHUS CO CTAPIIUMH U
CBEPCTHHKAMHU, MPUHIUIOB y4eOHOI
JVCITUTUTAHBI B CAMOOPTaHH3aIINH;

° MIPUBIICYCHHE BHUMAaHHSA
00yJaronmxcs K LIEHHOCTHOMY
aCmeKTy M3y4aeMbIX Ha  YypOKax

SIBJICHUH, opraHu3aunus ux paboTel ¢
MOJTly4aeMOH Ha YpOKE COIMAIBHO
3HaYUMOH uHpOpMaIer—
UHULIMUPOBAHUE €€  OOCYXXIECHHS,
BBICKa3bIBaHHA O0YYaIOIIMMHUCS CBOETO
MHEHHS 1O €€ TMOBOJY, BBIPaOOTKH
CBOET0 K HEll OTHOIIICHHS,
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Cayuaitnas
BeJIMYHHA
(64)

CinyvaliHass BeIWYMHA W paclpeiesieHue
BEPOSITHOCTEH.

Maremarnueckoe OXHUIaHUE U
JIUcTepcusi  CllydyalHOU
BeMIMYUHBL. [IpuMepsl MaTeMaTH4eCKOTO

OXKHUJIAHUS KaK
TEOPETUYECKOI0 CPETHETO 3HAUCHHUSI
BEJIMYMHBI.

[TonsiTue o 3akoHe OONBLINX YHUCET.
N3Mmepenne BeposiTHOCTEN

¢ MOMOMIbI0 yacToT. [I[pumMenenue 3akoHa
OOJIBIITNX YHCE]I.

OcBoutb Ha 0a30BOM YpOBHe
MOHSATHUSA: CiIydalHas
BEJIMYNHA, 3HAYEHUE
BEJIUYUHBI,
pacrpeeseHie BEpOsITHOCTEN.

HM3yyats u o00cy:aaTh npuMepbl
JMCKPETHBIX u
HENPEPBIBHBIX CIIY4alHbIX BEIMUYUH (POCT,

BEC YEJIOBEKA,
YUCJIEHHOCTh HACEJICHUs, IpyTue
VU3MEHUYUBBIE BEJIMUNHBI,
paccMaTpuBaBIIUECS B Kypce
CTaTHCTUKH), MOJEJIbHBIX
CIIy4aliHbIX BEJIMYMH, CBA3aHHBIX CO
CIIy4yallHbIMU
onbITaMu (OpOCaHWE MOHETHI,
UTPAIIBHOM KOCTH, CO
CJIy4aifHBIM BBIOOPOM H T. II.).
OcBauBatp Ha  0a3oBOM
YPOBHe
NOHSITHS:
MaTeMaTUYECKOE OXKUIAHUE CIy4alHOU
BEJIMYMHBI KaK
TEOPETUUECKOE CPEHEE 3HAUCHHUE,
JIACTIEPCUS CITy4allHOM
BEJIMUYMHBI KaK aHAJIOT JUCIIEPCUH
YHUCIIOBOTO Habopa.
Pemate 3agauM Ha BLIYHCIICHUE
MaTeMaTH4eCKOro
OXXKMJaHUSI W  JIUCIIEPCUU
JTUCKPETHOMN
BEJIMYMHBI 110 33JaHHOMY
pacnpenesieHnIo, B TOM YHCIE
3a/1a4, CBA3AHHBIX CO CTPaXxOBAHUEM U
aorepesmu (¢
HaNPAaBJSIONIEH IOMOILBIO).

CIly4anHOM

CIydaitHOU

o WCTIONIb30BaHKE

BOCIIUTATEIBHBIX BO3MOXKHOCTEH
collepKaHUs ~ y4eOHOTO  mpeamera
4yepe3 JIEMOHCTPAIUIO O0YJaroIIIMCs
MPUMEPOB OTBETCTBEHHOTO,
IpaxTaHCKOTO MOBEICHUS,
MPOSIBIICHUSI ~ YCIIOBEKOIOOMS U
T00pOCEepACYHOCTH, dYepe3 IMoadop
COOTBETCTBYIOIIMX  TEKCTOB IS
YTeHWs, 3a7ad  JUI1  pCIICHHSA,
MPOOJIEMHBIX CUTYyaluit VTS
00CyXIeHHSI B KJTacce;

° NIPUMCHCHHEC Ha YpPOKe
WHTEPAaKTUBHBIX dbopMm  paboTHI
O0yJalomIMXCs:  MHTEIUIEKTYaIbHBIX
urp, CTUMYJIUPYIOIINX
MMO3HABATENHHYIO MOTHBAIIHIO;
TUCKYCCHI, KOTOPBIE TAI0T yUaIIuMCS
BO3MOXXHOCTh ~ MPHOOPECTH  OIIBIT
BEICHUA KOHCTPYKTHBHOTO JHAJIOra;
TPYIIIOBOW paboThl WiH pPaboThl B
mnapax, KOTOpbIE yuaT IIKOJIbHUKOB
KOMaHJTHOM pabote u
B3aMIMOJEHCTBHUIO C IPYTUMH JETHMH;
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3HAKOMHTBC C MAaTEMaTU4YECKUM
0’KMJIaHHEM u

JUCIIEPCUEN HEKOTOPBIX paCIpEAcIICHUN,

B TOM 4YHUCIE

pacnpeneneHus ci1y4aiHoW BeJIMYUHbI

«UHUCIIO YCIIEXOB» B

cepuM UcnblTaHuii beprysum.

H3yyars yactory coObITHA B
MOBTOPSIOLIUXCS

CIIy4alHBIX OIBITAX KAK CIy4alHYIO

BEIINYUHY.
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3HAKOMHMTBCSI C 3aKOHOM OOJBIINX
gyucen (B ¢dopme bepnymm): mnpu
0OJBIIOM  YHCIIE OMNBITOB  YacToTa
COOBITHS OJIM3KA K €r0 BEPOSTHOCTH.
Pemiars 3ajaum Ha  u3MepeHHE
BEPOATHOCTEW C IOMOIIBIO YacToT (C
HaIPaBJISIONICH TOMOIIIBIO).
OO6cy:x1aTh poib 3aKoHA OONBIINUX
yrced B OOOCHOBAaHMHM YacTOTHOTO
METOJIa U3MEPEHHUS BEPOSITHOCTE.
O0cy:k1aTh 3aKOH OOJIBIITUX YUCEN KaK
[IPOSIBJICHUE CTaTUCTUYECKOMN
YCTOHYHBOCTHU B W3MEHUYUBBIX
SIBIICHUSIX,POJIb 3aKOHA OOJIBIINX YHCET
B IIPUPOJIE U B )KU3HU UEIOBEKA.

° BKJIFOUEHHUE B YPOK UTPOBBIX
BUJOB  [JESTEIBHOCTH, KOTOpBIE
MIOMOTAIOT MOAAEPKATH MOTHUBALIUIO
JeTel K TONyYEHUIO0  3HaHUi,
HaJIa)KUBaHUIO MO3UTUBHBIX
MEXJIMYHOCTHBIX ~ OTHOLUEHUH B
KJIacce, TIOMOTalOT YCTAHOBIJIEHHUIO
no0poxkenaTenbHoOi atMocepbl BO
BpeMs YpOKa;

° OpraHu3aIns medcTBa
MOTHBHPOBAHHBIX "
SPYIUPOBAHHBIX YYAIMXCSl HAJ UX
HEYCTICBAIOITUMHA

OJTHOKJIACCHUKAMH, JIAIOIIETOo

IIKOJIbHUKAM COIUAIBHO 3HAYUMBIN
OTIBIT COTPYIHUYECTBA M B3aMMHOMN
TIOMOIIIY;

° VHUITMHPOBAHNC u
MOIJIEPIKKA HCCIIEZIOBATETHCKON
JESATSILHOCTH IKOJLHUKOB B PaMKaX
peaNu3anui UM WHIUBUAYAIBHBIX H
TPYHIIOBBIX HCCIIEZIOBATETHCKIX
MPOCKTOB, 4YTO JacT Y4YCHUKAM
BO3MOXXHOCTh TPHUOOPECTH HAaBBIK
CaMOCTOSITETTHHOTO perieHus
TEOPETHIECKOl TpoOIEeMbl, HABBIK

reHepupoBaHuss ¥ O(OPMIICHHUS
COOCTBEHHBIX Hel, HaBBIK
YBaKUTEIHLHOTO OTHOIIIEHUS K

9yKUM HAeIM, O(OPMICHHBIM B
paboTax Jpyrux HCCIea0BaTeIeH,
HaBBIK MyOJIMYHOTO BBICTYIUICHHUS
nepen ayauTOpUEi,
apryMCHTUPOBAHUA U OTCTaMBaHUS
CBOEU TOUKM 3pEHUS
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0O000menue,
KOHTPO.JIb
(10 v)

IIpencraBnenne naHHbIX. OnucaTenbHas
CTaTUCTUKA. BepoATHOCTH  CiIy4alHOro
COOBITHSI.  DJIEMEHTHl KOMOWHATOPUKH.
CrnyuaiiHble BEJIMUMHBI U PaCIIpPEIEICHHUS.

IloBTOPATH H3Yy4YEHHOE H©
BbICTPAMBATh CHCTEMY

3HAHUM.

PemiaTh 3agaumM Ha TpenCTaBlICHUE U

omMcaHue JaHHBIX. PemiaTh 3agayu Ha

HAXO0XJICHUE BEPOSTHOCTEH COOBITHIL,B

TOM qucIe B OmbITax c

PaBHOBO3MOKHBIMHU

3JIEMEHTapHBIMU COOBITUAMH,
BEPOSATHOCTEN

00BEIMHEHUS U TIEPECEUCHUSI COOBITU,
BBIUUCIIATH BEPOATHOCTH B OIBITAX C
CepUsIMU CIIy4alHbIX UCIIBITAHUN

° MIPUBJICUYCHHE BHUMAaHU
oOydarommxcs K  IIEHHOCTHOMY
aCMeKTy U3yYaeMbIX Ha YpoKax
SIBIIEHUH, OpraHu3aius ux padoThl C
MoJy4yaeMoll Ha YpPOKE COLMAIbHO

3HaYUMOH nHpOpMaLue—
VHUIIMAPOBAaHUE €€ O0O0CYKICHUS,
BBICKa3bIBAHUS 00yJaromuMucs
CBOEr0 MHEHHMA IO €€ TOBOY,
BBIPA0OTKH CBOETO K Hel
OTHOUICHUS;

L HCIOJIb30BAHHE
BOCIIUTATENBHBIX  BO3MOXKHOCTEH
coJiepkaHusl y4eOHOTrO TMpeaMeTa
qepe3 JIEMOHCTPAIIUIO
o0yJaronumMcs MIPUMEPOB
OTBETCTBEHHOTO, IpaXkJaHCKOTO
MOBEJICHUS, MIPOSIBIICHUSI
YEIIOBEKOIIO0US u
JOOPOCEPICYHOCTH, HYepe3 MOoA0op
COOTBETCTBYIOIIUX  TEKCTOB  JJIst
YTeHUs, 3a7ad JUI1  PeLICHUS,
MPOOJIEMHBIX cUTyanui TSt

00CyXIeHHSI B KJTacce;

[Ipu paspaboTke pabodeil mporpaMMbl B TEMATHUYECKOM TUIAHUPOBAHWUU JIOJDKHBI OBITH YYTEHBI BO3MOXKHOCTH
UCITIOJIb30BAHUS JIEKTPOHHBIX (IIU(POBBIX) 00pa30BATEIbHBIX PECYPCOB, SIBISIOMIUXCS YU€OHO-METOJIUYECKUMH MaTepHUaliaMu
AJIEKTPOHHbIE YYEOHMKHM M 3aJaYyHUKH,
71a00paTOpUM, UTPOBBIE MPOrPAMMBI, KOJUIEKIIUU U(POBBIX 00pa30BATENIbHBIX PECYPCOB), UCIOJIb3YEMbIMU ISl OOYUYEHUS U
BOCIIUTAHUSl PA3JIMYHBIX TPYII MOJIb30BATENEH, MPEACTABICHHBIMU B AJIEKTPOHHOM (LM(PPOBOM) BUIE U PEATU3YIOLIUMU

(MyJIbTUMEIUNHBIE POTrPaMMBlI,

AJIEKTPOHHBIE OWOIMOTEKH,

muaaktudeckue Bosmoxkaoctu KT, comepxanme KOTOPBIX COOTBETCTBYET 3aKOHOIATEIHCTBY 00 0Opa30BaHUM.
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