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I[TOACHUTEJIbHA 3AIINCKA

PabGouass mporpamma 10 MaTeMaTHKe [IJs OOYYalolUXCS C 3aJepKKON
ncuxudeckoro pazputus (naiee — 3[1P) Ha ypoBHE OCHOBHOTO 00I1ero oO0pa3oBaHus
MOJrOTOBJIEHa Ha OCHOBe @DenepaqbHOTO TOCYJAPCTBEHHOTO O00pa30BaTEIbHOIO
cTaHaapTa ocHOBHOro oOiero oopazoanus ([Ipuka3 Munnpocsemenus Poccuu ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MuHHCTEPCTBOM locTUIMU Poccuiickoin
®enepanuu 05.07.2021 1., per. Homep 64101) (manee — ®I'OC O0O0O), [IpumepHoii
aJanTUPOBAHHOW OCHOBHOM 00pa30BaTeNbHONM MPOrpaMMbl OCHOBHOIO OOIIETO
0o0pa3oBaHus OOYYAIOIIMXCS C 3aJEPHKKOU TICUXUYECKOTO pa3BUTUA (0100pEHHOM
pemeraneM @YMO mo obmiemy oOpazoBaHuto (mpotokon ot 18 mapra 2022 r. Ne
1/22)) (manee — [TAOOII OOO 3I1P), IIpumepHoit paboueit mporpaMMbl OCHOBHOT'O
oOmero oOpasoBanusi 1o mnpeamery «Maremarukay, IlpuMepHOil mTporpamMmsl
BOCIIMTAaHUS, C YYETOM PACHPENICIICHHBIX MO KJaccaM MPOBEPSIEMBIX TPEOOBaHUM K
pe3yibTaTaM OCBOCHMSI AJaNTHPOBAHHONW OCHOBHOW 0Opa30BaTENIbHOW IMPOTpPaMMBI
OCHOBHOTO 001Iero o0pa3oBaHusl OOYYAIOIIUXCA C 3aePKKOHW IICHXHYECKOTO
pa3BuTHs. B pabGoueil mporpaMMe ydTeHbI Hieu U nojoxkeHus KoHmenmu pa3BuTus
MaremaTudeckoro odpaszoBanus B Poccuiickoit deneparumu.

OO0mas xapakrepucTuka y4eOHoro npeamera «MareMaTuka

VYuebnsiii mpeamer «MaremaTtuka» BXOAUT B MPEAMETHYIO 00JIacTh
«Marematuka U uHPopMatuka». OH CHOCOOCTBYET Pa3BUTHIO BBIYUCIUTEIBHOU
KYJbTYpbl M JIOTUYECKOTO MBIILJICHUS, (POPMHUPOBAHUIO YMEHHS IOJIb30BAThCS
QITOPUTMAMH, a TAaKXE€ MPUOOPETCHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX B
MOBCENHEBHON ku3HM oOydaromuxcsa ¢ 3[IP. VYueOHubiii npeamer pa3BuBaeT
MBIIICHUE, TPOCTPAHCTBEHHOE BOOOpakeHHe, (YHKIMOHAIBHYI0 TPaMOTHOCTD,
YMEHUS  BOCIPUHUMATh W KPUTHYECKH  aHAJIU3UPOBaTh  MHGOpPMAIIHIO,
MIPEICTABJICHHYIO B PA3JIMYHBIX (popMax.

OOyueHue mMaTeMaTuke Ja€T BO3MOKHOCTh pa3BuBaTh y oOydaronuxcs ¢ 3I11P
TOYHYIO, PAllMOHAIbHYIO U HUH(POPMATHBHYIO pedyb, YMEHHUE OTOHMpaTh Hauboiee
MOJIXO/ISIIINE SI3bIKOBBIC, CUMBOJIMYECKUE, TpaduyecKue CPe/CTBa MJis BBIPAKEHUS
CYXKJICHUH U HAIJISITHOTO UX MPE/ICTaBICHUS.

Heo6xouMbIM KOMIIOHEHTOM OOIIIel KYJIbTYpbl B COBPEMEHHOM TOJIKOBAaHUU
ABJIsSIeTCSl  o0uiee 3HAKOMCTBO C METOJaMU TO3HAaHUSA  JE€HCTBUTEIBHOCTH,
MPEJCTaBICHUE O MPEIMETE U METOAaX MaTEMATUKH, UX OTJIIMUYUM OT METOJIOB JIPYTUX
€CTEeCTBEHHBIX U TYMAHUTApPHBIX HayK, 00 OCOOCHHOCTSIX MPUMEHEHUS MaTeMaTUKU
JUIS pEIIeHUs] HAay4YHBIX W TMPHUKIAJHBIX 3a1ad. Takum oOpa3om, MaTeMaTHYeCcKoe
oOpa3zoBaHNe BHOCUT CBOM BKJIaJ B (hOPMHUPOBAHUE OOIIIEH KYJIbTYphI YeTIOBEKA.

N3yyenne MarteMaTHK{ TakKXKe CIOCOOCTBYET HSCTETUYECKOMY BOCIHUTAHUIO
YeJI0BEKa, MOHUMAHUIO KpAacoThl M M3AIIECTBA MAaTEMAaTUYECKUX PACCYKJICHHIA,
BOCITPHUSITUIO TEOMETPUUYECKHUX (HOPM, YCBOCHUIO UJIEH CUMMETPHH.



[Iporpamma oTpaxaeT cojepkaHue oOyueHus mnpeamery «Marematuka» ¢
y4eTOM 0COOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEHW oOyuatomuxcs ¢ 3[1P. OBnanenue
y4eOHBIM MpeaMeToM «MaTeMaTHKay MPEACTABISET ONPEACICHHYIO CIOKHOCTD IS
yaamuxcs ¢ 3[IP. V obywaroruxcst ¢ 3P nambonee BbIpakeHBI OTCTaBaHUS B
pPa3BUTUU CIIOBECHO-JIOTHUECKUX (POPM MBIIIICHHUS, TO3TOMY aOCTpakTHbIE H
OTBJICYEHHBIE KaTErOpHMH UM TPYAHOJAOCTYNHBI. B Toe Bpems Npu crnenualbHOM
oOyueHHH OOyd4arluecss MOTYT BBIIOJHATH 3afaHus 1o anroputMmy. OHu
BOCIIPUMMYHBBI K TOMOIIM, MOTYT BBIINOJHUTH NEPEHOC HA AHAJOTHUYHOE 3aJIaHHE
YCBOEHHOT0 croco0a pemieHusi. CHUKEHUE Pa3BUTHUS MBICIHUTENbHBIX ONepaluid u
3aMEJUIEHHOE CTAaHOBJICHHE JIOTUYECKUX JACHUCTBHM NPUBOIAT K HEIOCTATOYHOM
OCMBICJIEHHOCTH COBEpIIAEMbIX Y4EOHBIX NEUCTBUH. Y 00ydarommxcs 3aTpyAHEHbBI
CUYETHBIE BBIYHMCIICHUS, IPOU3BOJUMBIE B yM€. B NHCHbMEHHBIX BBIYUCICHUSX OHU
MOTYT MPONYCKaTh OJUH W3 MPOMEXKYTOUHbIX miaroB. [Ipum paboTe ¢ YUCIOBBHIMU
BBIPDQKCHHUSIMH, BBIYUCICHUEM HMX 3HAYEHUS MOTYT HE YAEpPKUBATH IPaBUIIbHBIN
nopsiiok aercteuid. [Ipu ynpouennn, npeoOpa3oBaHuu BeipakeHui yyamuecs ¢ 3[1P
HE MOTYT CaMOCTOSITEJIbHO MPHUHATh PELIEHUE O MOCIEI0BATEIbHOCTH BBIIOJIHEHUS
nercTBuii. KOHKPETHOCTh MBIIUICHUSI OCJIOXKHSIET YCBOCHHS HABBIKA PEIICHUA
YpPaBHEHUH, HEPABEHCTB, CUCTEMBbI ypaBHEHHW. VM MalogOCTYNHO COBEpLIEHUE
00paTUMBIX ONIEPALIMA.

Huskuii  ypoBEHb  pa3sBUTHS  JIOTHYECKMX  OINEpaldid, HEAOCTATOYHAA
O00OOLIEHHOCTh MBIIUICHUS] 3aTPYAHSIOT H3yd4eHHEe TeMbl «DyHKIUW»: TpHU
onpeneneHu  (QYHKIUOHAIBHOM 3aBUCUMOCTH, TMPU ONMCAHUU TIpapuuecKoi
CUTYalluH, UCIIOJIb3Yysl T€OMETPUUYECKUH, anreOpanueckuil, QyHKIIMOHATIbHBIN S3bIKU.
Hepenko yuamniyecst He BUAAT pa3HUIBI MEXKAY 00JACThIO ompezesieHuss QyHKUUU U
00JIaCThIO 3HAYCHHI.

Pemenne 3amad conpsbkeHO € TPYAHOCTIMHU O(OpMIIEHUS KpaTKOW 3aIucH,
MIPOBEJICHUS aHAJIN3a YCJIOBUS 33aJ]auH, BbIICJICHUS CylllecTBeHHOro. O0yyaromuecs ¢
31IP 3aTpynHsAIOTCS clelaTh YMO3aKIOYEHHE OT OOIEero K YacTHOMY, HEPEIKO
BBIOMPAIOT HEpPALMOHAJbHBIE CIOCOOBI  PEIICHUS, HWHOIAa OTPAaHUYMBAIOTCS
MaHUIYJISIIUSAMU C YUCIIAMHU.

[Ipy wu3yueHuum reomeTpuueckoro wMarepuana oOydaromuecs ¢ 3IIP
CTAJIKUBAIOTCS C  TPYAHOCTBbIO  JeNaThb  JIOTUYECKHE  BBIBOJBI,  CTPOUTH
IIOCJIEIOBATEIbHBIE paccyX1eHUs. HenpouHble 3HaHUS OCHOBHBIX TEOPEM I'€OMETPHH
NPUBOJUT K OIIMOKaM B pEIIeHWH TeoMeTpuueckux 3anad. OOydaromumecs MOryT
MOJIMEHUTH (POPMYJTy, HEMPABUIBLHO MPUMEHUTH TeopeMy. K cepbe3HbIM ommOkaM B
pelIeHMM  33Ja4  OPUBOAAT  HEJOCTATOYHO  Pa3BUTHIE  IPOCTPAHCTBEHHBIE
npencraBieHus. VM Cl10HO BBIOJHUTH YEPTEXK K YCIOBUIO, B TUCBbMEHHBIX paboTax
OHU HE MOTYT IPUBECTU OOBICHEHUE K UEPTEKY.

TouyHOCTBH 3a1IOMMHAHUS 1 BOCIIPOU3BECHHS yueOHOT0 MaTepraia CHIKEHBI 10
MpUYMHE CJIa00CTH MHECTHMYECKOW JEeATEIbHOCTH, CYXEHUs oObeMa MaMSATH.
Oo6yuaronumest ¢ 3I1P tpeOyercs Oosbllle BpeMEHM Ha 3akperjieHHe maTepuana,
aKTyanu3alus 3HaHUH 10 0Nope MPHU BOCIPOU3BEICHHH.

Jlnst mpeoiosieHnst TPYTHOCTEN B M3YyUEHUH yueOHoro nmpeamera «MaTemaTuka»
HeoOXxoaMMa ajmanTaius o0beMa M XapakTepa yueOHOTO marepuaia K
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[O3HABaTEJIbHBIM BO3MOXHOCTAM Yywamuxcsi ¢ 3IIP. Cnengyer y4eOHbI Marepuan
MPETNOAHOCUTh HEOONBIIUMHU TOPLUSMHU, YCIOXKHSIS €ro MOCTENEHHO, U3bICKUBATH
CocoObl  adanTallMi TPYIOHBIX  3aJaHUM, HEKOTOpble TEeMbl J1aBaThb  Kak
03HAKOMUTEIIBHBIE; UCKIIKOYATh OTAEIIbHBIE TPYIHBIE JOKA3aTENbCTBA; TEOPETUYECKUN
MaTepUal PEKOMEHIYETCA H3ydaTb B IIPOLECCE IMPAKTUYECKOW AEATEIBHOCTH IIO
pemieHnto  3agad.  OpraHuyeckoe €OUHCTBO MPAKTHYECKOM W yMCTBEHHOM
NEATENbHOCTH Y4YalllUXCAd HAa YPOKaX MaTeMaTUKH CIIOCOOCTBYIOT NIPOYHOMY U
CO3HATEJIbHOMY YCBOEHUIO Oa3UCHBIX MATEMATUYECKUX 3HAHUM U YMEHUH.

IIeJII/I U 3ada4Ym U3yI€HusA y‘l€6HOI‘O npeameTa «MareMaTuKa»

[TpuopuTeTHBIME Yyeramu OOYICHHSI MaTEMAaTHKE B 5—9 Kimaccax sSBISIOTCS:

* ¢opMHupOBaHUE TECHTPATBHBIX MAaTEMATHYCCKUX TMOHATHHA (YUCIIO0, BETUYMHA,
reoMeTpuyeckass  Qurypa, IIEpEMEHHas, BEPOSATHOCTb, GyHKIHA),
o0ecrneunBalOMIMX MPEEMCTBEHHOCTh M TEPCHEKTUBHOCTh MaTEMaTHYECKOTO
oOpazoBanus oOydaromuxcs ¢ 3I1P;

» nojasenenue ody4daronuxcs ¢ 3[1P Ha 7ocTymHOM JjIst HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MATEMATUKH U OKPY’KAIOIIET0 MUPA, TOHUMaHUE MAaTEeMaTHKH KaK
4acTH O0IIeH KyJIbTypbl YEJIIOBEUECTBA;

" pa3BUTUE WHTEIUICKTYaJIbHBIX M TBOPUYECKHX CIIOCOOHOCTEH 00YyYarolmuxcsi ¢
311P, no3HaBaTeIbHOW aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUHN, KPUTUYHOCTH
MBIIICHUS, UHTEpeca K U3YUCHUIO0 MaTeMaTUKH;

* ¢opmupoBaHUe (PYHKIMOHAIBHOM MaTEMAaTHYECKONW TI'PaMOTHOCTH: YMEHUS
pacro3HaBaTh  TPOSBICHUS  MATEMAaTUYECKUX  TMOHSATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX )KU3HEHHBIX CUTYAIUSIX U TIPU U3YUCHUU JIPYTUX
y4e€OHBIX TMPEAMETOB, TPOSIBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
dbopMyIMpoBaTh MX Ha fA3BIKE MAaTEMaTUKH M CO3/aBaTh MAaTeMAaTHYECKHE
MOJICNIA, TPUMEHSTh OCBOCHHBIM MaTEMaTWYECKUM amnmapar s peIICHHS
MPAKTUKO-OPUCHTUPOBAHHBIX  3a/lad, HMHTEPIPETUPOBATH H  OIEHUBATH
MOJIyYCHHBIC PE3YJIbTATHI.

JlocTikeHne 3TUX 1eNie 00ecTieunBaeTC s PEIICHHEM CIAEAYIOMNX 3A0ay.

» ¢opmupoBath y oOydaronuxcs ¢ 3[IP HaBpIkM yueOHO-TIO3HABATEIHLHOMN
JEATEeIbHOCTH: TUIAaHUPOBAaHHWE pabOThl, MOUCK palMOHAJIBHBIX MYyTEeH ee
BBITIOJTHEH U, OCYIIECTBIECHUSI CAMOKOHTPOJIS;

" crocoOCTBOBAaTh MHTEIUICKTYAJIbHOMY pa3BUTHIO, (OPMUpPOBATH KayecTBa,
HEO0OXOIMMbIC YEJIOBEKY JIJIsl TIOJIHOLICHHOM KU3HU B COBPEMEHHOM OOIIIECTRBE,
CBOMCTBEHHBIE MAaTEMaTUUYECKON JEATEIbHOCTU: SICHOCTH U TOYHOCTU MBICIIH,
WHTYUIIUHA, TPOCTPAHCTBEHHBIX MPEACTABIECHUM, CHIOCOOHOCTU K MPEOI0JICHUIO
TPYIHOCTEM;

* (GopMHUpOBATH KIIIOUEBBIC KOMIIETCHIIMM YYalIUXCs B paMKax MpeaMETHOU
obnactu «Marematuka 1 HHGOPMATUKAY,

" pa3BUBATH MOHITHIHOE MBINLIEHUS oOydarommxcs ¢ 311P;



" OCYHUIECTBIJISITH KOPPEKIMIO MTO3HABATEIBHBIX MpolieccoB odyyvatouuxcs ¢ 3I1P,
HEOOXOJUMBIX [UIsl OCBOCHHS NPOTPaMMHOTO MaTepuaja Mo ydeOHOMY
IpeIMETY;

" [peaycMaTpUBaTh BO3MOKHOCTH KOMIIEHCAIIMH 00pa30BaTeNIbHbIX 1e(PUIIUTOB B
OCBOCHHMH TMPEJIIECTBYIONIETO MPOrPaMMHOTO Marepuaia y oO0y4aromuxcs ¢
3IIP 1 HEAOCTAaTKOB B MX MaTeMaTHYECKOM Pa3BUTHH;

" chopMHpOBaAThH YCTONUMBHIN HHTEPEC YUAIIUXCS K IPEIMETY;

" BBISIBJISTH U pa3BUBATh MATEMAaTUYECKHUE U TBOPUECKHE CIIOCOOHOCTH.
OCHOBHBIE JIMHUM COJIEpkKAHUS Kypca mMaTeMaTukud B 5—9 knaccax: «Hucna u

BBIYMCIICHUS», «Airedpa» («AnreOpandeckue BBIPDAKEHHS», «YPaBHEHHUS W
HepaBeHCTBa»), «Dynkiumn», «l'eomerpus» («['eomerpuueckne ¢urypel u ux
CBOMCTBay, «3MepeHne reOMETPUUYECKUX BETUUNHY), «BEpOSITHOCTh U CTATUCTHKAY.
JlaHHBIE TUHUU PA3BUBAIOTCS NApaJIENbHO, KaKJasi B COOTBETCTBUHU C COOCTBEHHOM
JIOTUKOW, OJIHAKO HE HE3aBUCUMO OJHA OT JpPYroid, a B TECHOM KOHTAKTE H
B3aumozeiictBun. Kpome »3Toro, ux oOBEAMHSET JIOTMYECKas COCTaBJISAIOLIAs,
TPaJAULIMOHHO MPUCYIIAsi MATEMATHUKE U IIPOHU3BIBAIOIIAS] BCE MATEMAaTUYECKHUE KyPChI
u conepxkarenbHble uHuU. ChopmynupoBanHoe B DenepaabHOM IOCyAapCTBEHHOM
o0pa30BaTeNbHOM CTaHAAapTe OCHOBHOI'O 00ILEro o0pa3oBaHUs TpeOOBaHHE «YMETh
OIEpUPOBATh MOHATHUIMU: ONPEACIEHUE, aKCUOMA, TEOPEMA, JOKA3aTEIbCTBO; YMEHUE
pacno3HaBaTh MCTUHHBIE M JIOKHBIE BBICKA3bIBAHUS, IPUBOIAUTH IPUMEPBHI U
KOHTPIPHUMEPHI, CTPOUTH BbICKA3bIBAHUS M OTPULIAHUS BBICKA3bIBAHUI» OTHOCHUTCS KO
BCEM KypcaMm, a pOpMHUPOBAHUE JIOTUYECKUX YMEHUHN paclpeensieTcsl 0 BCEM rojam
00y4eHHUsI Ha YPOBHE OCHOBHOTO 00111eT0 00pa30BaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM pPE3YJIbTaTaM
ocBoenus [IpumepHoil paboueld mporpamMmsl, pacnpeaeaEHHbIM 0 rogaM 00y4YeHus,
CTPYKTYPUPOBAHO TAKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NMPUHIMIHAIbHBIM
BolpocaM oOyyaromuecss oOpamjaiuch  HEOJHOKpPATHO, 4YTOOBI  OBJIaJCHUE
MAaTE€MaTHUYECKUMH TMOHATUSMH W HABBIKAMHU OCYIIECTBIBUIOCH MOCIEAOBATEIBHO U
MOCTYyNaTeNIbHO, C COOJIOACHUEM NPUHLMIIA NPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS
BKJIIOUAJIMCh B OOLIYIO CUCTEMY MaTeMaTHUYECKUX IPEACTaBICHUI 00ydaromuxcs ¢
3I1P, pacmmmpsst u yrnyossisi €€, oOpa3ysi MPOYHbIE MHOXKECTBEHHbIE cBsizu. OO1mue
eI u3ydeHus: yueOHoro mpenmera «Martematvkay mpenctaBieHsl B [IpumMepHoit
paboueit mporpaMmmMe OCHOBHOT'O O0IIEro 00pa3oBaHMs.

Ocob0enHocTH 0TOOpPA ¥ aJaANITAIIMM Y4eOHOT0 MaTepUAaJia o MaTeMaTHKe

OOyuenue ydeOHOMYy mnipeamery «MaTemaTuka» CTPOUTCS Ha CO3AaHUU
ONTUMAJIBHBIX YCJIOBUH JJII YCBOSHUSI TPOTPAMMHOTO MaTepuaia oOyJaroruMucs ¢
3I1P. Bonbioe BHUMaHuEe yaelseTcs 0TOOpPY yu4eOHOro Marepuaia B COOTBETCTBUU C
MPUHIUIIOM JOCTYITHOCTH TPU COXPAHEHHH OOIero 0a30BOr0 YpOBHS, KOTOPBIM
JIOJDKEH 110 COIEP KaHUI0 U 00beMy ObITh aJallTUPOBAHHBIM JJ1s1 0O0yuaroruxcs ¢ 311P
B COOTBETCTBUU C HMX OCOOBIMH 0Opa3oBaTelbHBIMU MOTpeOHOCTsIMU. Cremyer
oOnerunTh OBJaJeHue MarepuaioMm oOydaromumucsa c 3IIP mocpenctBoMm ero
JE€TaTBLHOTO OOBSICHEHHS C CUCTEMATUYECKUM MOBTOPOM, MHOTOKPATHON TPEHUPOBKHU

7



B TMPUMEHEHUU 3HAHWM, MCIOJIb3ys MPHUEMBbl aKTyalu3aluu (BU3yasbHas oOIopa,
namsTKa).

[IpumepHas mporpamMmma npeaycMaTpUBAET BHECEHUE HEKOTOPBIX U3MEHEHHM:
yMEHbIIEHUE O00bEMa TEOPETUYECKUX CBEJCHUM, BBIHECEHHE OTICIbHBIX TEM WIH
LEJBIX Pa3/iesIoB B MaTepHalIbl 1Ji1 0030pHOT0, 03HAKOMUTEILHOTO U3YUYECHHUS.

N3meHenus nporpamMmsbl B 5-9 kiaccax

Mamemamuka 6 5 u 6 knaccax

B 03HaKOMHTEIIBHOM IUIAHE PEKOMEHIYETCS H3y4daTh CIEAYIOIIUE TEMBI:
«Pumckas mymeparus», «PaBubie Qurypb», «lumuuap, konyc, mapy», «Kyoy,
«IIpssmoyronpHbIN napamienenuneny, «llepememnienne no KOOPAMHATHON IIPSMON,
«Mopayne uncia», «HuciaoBele NPOMEKYTKH»; «Macmrad» (u3ydaercss B Kypce
«I"eorpadusy); «M300paxenrue reoMmeTpuiueckux (HUryp Ha HEJIMHOBAaHHON Oymare ¢
UCIIOJb30BAaHUEM LHPKYJA, JIMHEWKH, YrOJbHUKA, TpaHCHOpTHpa», «JlinHa
OKpyxHOCTH», «Ilmomans kpyra», «llapamnensHsie npsmbie», «IlepneHauKysipHbIE
npsamelie», «OceBasi U NEHTPAJIbHA CUMMETPUM» (M3ydaeTcsl B Kypce F€OMETPHUN);
«beckoHeuHblE TEPUOAMYECKUE JAECIATUYHBIE ApoOU. JlecATHUHOE HpUOIHKEHHE
OOBIKHOBEHHOM ApoOm» (M3ydaeTcsi B Kypce ajireopsbl).

Crnegyer yMEHBIINTHh KOJMYECTBO YAacOB Ha cieayrolue Tembl: «PemieHue
JOTUYECKUU 3amau», «JlnmHa otpeskayn, «lllkamer», «PacnpenenuTenbHbIl 3aKOH
YMHOXKEHHS», «3aluch MPOU3BEAEHUS ¢ OyKBEHHBIMA MHOXKUTEIIMIY, «IlocTpoenue
KOH(Urypanuii U3 4actell npsAMon, OKPYKHOCTH Ha HEJIMHOBAHHOW W KIIETYATOU
Oymare», «Jlenurenu u kpatHble. [lpusHaku aenumoctu», «HamGonbmmii oOmumi
JeNnTeNb U HauMeHbllee oluiee KpaTHoe. J[eMMMOCTh CyMMBbl U TPOU3BEICHUS.
«IIpuBenenue 1poOu kK HOBOMY 3HaMeHaTemo», «HaxoxaeHue yacTu 1esnoro u 1eaoro
no ero yactu». «OKpyrieHue AecATUYHBIX aApoOei». «PemieHue 3amad nepebopoM
BCEX BO3MOKHBIX BapuaHTOB». «CocTaBieHHe OyKBEHHBIX BBIPAKEHUH IO YCIIOBHUIO
3a1aur». BeicBOOOIMBIIIMECS YaCchl MOXHO HCIIOJIb30BAaTh HAa IOBTOPEHUE (B HAaJalle U
KOHIIE y4eOHOTO rojia), Ha u3yueHrue Hanbosee TPYAHbIX U 3HAUUMBIX TeM: B V Kjacce
— Ha peuIeHne ypaBHEHU, TpUBEACHUE TPOOU K HOBOMY 3HAMEHATEI0, YMHOKEHUE U
JeJIeHue JECATUYHBIX Jpoleit, m3mepenue yrioB; B VI kmacce — paeiicTBus ¢
MOJIOKUTENbHBIMA U OTPULIATEIIbHBIMU YUCIIAMH, PELICHUE YPAaBHEHUH, CIIOKEHUE U
BBIYMTAHUE YHCEI, COJEPKAIIUX LETYI0 U IPOOHYIO YaCTh, HA YMHOKEHUE U JICJICHUE
O0OBIKHOBEHHBIX APOOEH.

Anzeopa

B 03HaKOMHTEIIBHOM IUIAHE PEKOMEHIYETCS H3ydaTb CIEAYIOLINE TEMBI:
«ppaunonansHbie yncia. JleicTBuTenbHble ynucina», «CpaBHEHUE TEMCTBUTEIbHBIX
yucen, apumeTrueckue ACHCTBUS C NEUCTBUTENbHBIMU uuciaamMmuy, «Haxoxnenue
MpUOJIMKEHHBIX 3HAYEHUW KBaJapaTHOro KopHs», «Teopema Buera», «Pemenus
YPaBHEHUH TPEThEU U YETBEPTOM CTEIICHEN Pa3I0)KEHUEM HAa MHOKUTEINY, «DYyHKIUA Y

=Vx u ee rpapux», «IlorpemHOCTE M TOYHOCTh NPHOMIKEHHS», «UeTHblE u
HedeTHble PyHKIHNY, «DyHKIMA y=X"», «DyHKIHMA y= ax’, ee rpayK U CBOHCTBA.
I'padukn GyHKImi y=ax’ + N u y=a(x-m)?, «YpaBHEHHE C ABYMs IEPEMEHHBIMH H €0
rpaduky», «I'paduueckuil cnocod pemeHus CUCTEMbl ypaBHEHUI», «300paxeHue



YJICHOB apU(METUYECKON U T€OMETPUUECKON MPOrpeccuil ToukaMu Ha KOOPAUHATHON
JI0CKOCTH. JIMHENHBIN U SKCHOHEHIMAIbHBIN POCT. CIOKHBIE TPOLEHTHD.

Cnenyer yMEHbUINTh KOJIMYECTBO YacoB Ha H3ydeHHE TeM: «DopMysibD»,
«JloKka3aTrenbCcTBO TOXKIECTB», «JIMHEWHOE ypaBHEHHE C JBYMSI HEU3BECTHBIMU,
«I'padux nuHEHHOTO YypaBHEHHS C IBYMS MEpPeMEHHBIMI», «I paduueckoe pemieHue
JMHEHHBIX YPaBHEHUN M CHCTEM JIMHEWHBIX ypaBHEHUI», « CBOICTBA KBaJpaTUUHOU
byHKIUNY.

BreicBOOOIMBIIMECS Yachl PEKOMEHIYETCS HUCIHOJIb30BaTh: JUISl  JIy4IIeu
npopaboTKu Hambosee BaKHBIX TeM Kypca: «Pemenue ypaBHeHuit», «Perienue
CUCTEM ypaBHEHUI», «CoBMeCTHbIE NIEUCTBUS ¢ po0smu», «[IpuMeHeHne cBOMCTB
apu(MeTUYeCKOro KBaJApPaTHOTO KOPHA»; Ha TIOBTOPEHHE, pEIICHHe 3ajad,
npeoOpa3zoBaHue BBIPAKEHUM, a TAK)KE Ha 3aKpeIJICHUE U3YYeHHOT0 MaTepuarna.

I'eomempus

Crnenyer OCHOBHOE BHHMAHME YJEIUTh IIPAKTUYECKON HAIPaBIEHHOCTH Kypca,
UCKJIIOYMB M YIOPOCTHB HauOoOJiee CIOXKHBIM Uil BOCHPUATUS TEOPETHUECKUN
matepuan. Ha ypokax reomeTpuum HEOOXOJUMO MaKCHUMAJbHO HCIIOJIb30BATh
HarJsigHble CcpencTBa OO0ydeHMs, OoJiblIe NPOBOAUTH MPAKTUYECKUX padboT ¢
yyalumucs, pemartsb 3agaud. CTpOUTh pelIeHUe 3aa4 Ipu MOCTOSSHHOM 00pallleHun
K HarJIAJHOCTH — PUCYHKaM U YEpPTEkKaM.

O3HakOMHUTENBHO aTh TEMBL: «TeopeMbl M J0Ka3aTeabCTBO. AKCHOMBD»,
«/lokazarenbCcTBO  OT HOpPOTUBHOTO», «CylecTBOBaHWE W E€IMHCTBEHHOCTH
IIEPIICHIUKYJIAPA K NpAMOW», «MeTos reoMeTpud4eckux Mecr», «Meton yAaBOeHUs
Menuansl», « Teopema Parneca U TeopeMa O MPONOPLUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TPEYrojbHUKay, «/I3MeHeHne TPUrOHOMETPUUECKUX (PYHKIMH ITPU BO3pACTaHUU
yraa», «®PopMysbl I PaguyCcoB BIMCAaHHBIX M OIMCAHHBIX OKPY)KHOCTEU
MPAaBUJIBHBIX MHOTOYT'OJIBHUKOBY», «YpaBHEHUE MpsAMOW», «/[BrxkeHue», «CBoHCTBa
IBWKEHUA», «Teopema 0 NMpOU3BEACHUN OTPE3KOB XOPA, TEOPEMBI O IIPOU3BEICHUN
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPaTE KacaTEIbHOW».

CrenyeT yMEHBIIUTh KOJMYECTBO YAacOB Ha HM3ydyeHHE TeM: «CMMMETpHUYHBIE
¢urypel. OCHOBHBIE CBOICTBA OCEBOM CUMMETpUN», «LleHTpanbHas cuMMeETpus»,
«ITapannensubiii  mepenocy», «lloBopor», «IIpeobOpazoBanue nomobus. Ilomobue
COOTBETCTBEHHBIX JJIEMEHTOB», «OCHOBHBIE 3aJa4d HAa IOCTPOCHHE C ITOMOIIBIO
LUAPKYJIS W JIMHEMKW», «JlekapToBBI KOOPAMHATHI HA IUIOCKOCTW», «PermreHne
TpeyroJbHUKOBY, «Ilomobue dhurypy.

BricBoOoaMBIIIMECS YaChl UCTIOIB30BaTh HA pELIEHHE 33]]a4 U TIOBTOPEHHUE.

Bepoamnocmo u cmamucmuxa

B cBsi3u ¢ TeM, YTO AAHHBIM KypcC BbI3bIBACT HAMOOJbBIINE CIOKHOCTH MAJIS
oOyuatomuxcst ¢ 3IIP, cBsi3aHHbIE CO CHM)KEHHBIM YPOBHEM DAa3BUTHUSI CIIOBECHO-
JIOTUYECKOTO MBIIIJICHUS], €r0 M3Y4Y€HHE JOJHKHO CTPOUTHCS Ha 0a30BOM ypOBHE U
JOCTYIIHOM JUI1 YYEHUKOB Marepuane. OCHOBHOE BHHMMAaHHUE CIEIYET YIECIHUTh
paszmenaM, CBA3aHHBIMM C IIOBTOPEHUMEM MPOWJIECHHOIO Marepuala, yBEIUYUTH
KOJIMYECTBO YNPAXKHEHWN W 3aJIaHUM, CBSA3AHHBIX C IPAKTUUYECKON JI€SITEIBHOCTBIO
oOy4Jarouxcsi.



HeoOxoaumo nepecMOTpeTh COAEpkKaHUE TEOPETUYECKOro Marepuana |
XapakTep €ro M3JIOKEHHUs: TEOPETHUYECKUH MaTepuall NPENOJHOCHTh B IPOLECCE
peleHns 3a7a4 W BBINIOJHEHUs 3aJaHUK HArIsagHO-IIPAKTHYECKOTO XapakTepa; He
TpeOOBaTh BHIBOJIA M 3alIOMUHAHMS CIOXKHBIX (DOPMYJ, pElIeHHs] HECTaHIAPTHBIX,
TPYROEMKHUX 3a1aHuM. P TeM crenyeT u3ydaTh B 03HAKOMHUTEIBHOM IUIAHE.

[TpumepHas mporpamMma MpeIoCTaBiIsIeT aBTopy padodelt mporpaMMbl CBOOOTY
B pacrpe/eIeHny MaTepuala 1mo 4eTBepTsaM (TpuMmecTtpam). Pactipenenenue BpeMeHH
Ha W3Y4YCHHE TEM B TEUCHHE YYEOHOTO ToJla CaMOCTOATEIBHO OIpEAesaeTCs
o0pa3oBaTeNbHON OpraHu3anreil U 3aBUCUT OT 0COOCHHOCTEH TPYIIBI 00YJIarOIINXCS
¢ 3IIP u ux ocoObix 00pa3oBaTENbHBIX MOTPEOHOCTEN.

IIpuMepHbIe BUABI HeATeIbHOCTH o0yuawmmxcs ¢ 3I1P, 06ycaoBieHHbIe
0co0BIMH 00pa30BaTEeIbHBIMH MOTPEOHOCTSIMH U 00ecredYnBaKOIIUE
OCMBICJIEHHOE OCBOEHHE COAEePKAHUN 00PA30BAHUSA 10 MPeAMETY
«MarTemMaTuka

Conepxanue BUAOB jesTeabHOCTH oOyuaromuxcs ¢ 3P ompenensiercs ux
0COOBIMU 00pa30BaTENIbHBIMU TOTPpeOHOCTAMU. [OMHUMO HMIMPOKO HUCMIOJIB3YEMBIX B
OOII OOO o0mux A BceX 00y4YarIIUXCs BUIOB JIEATEIBHOCTH CIEIYyET YCHIIUTh
BUJIbI JICSITEILHOCTH ClielIU(UYHBIC JIJIs1 TAaHHOW KaTerOpuu JIeTei, 00eCTeunBaloIIne
OCMBICJIEHHOE OCBOCHHME COJEpKaHHMS OOpa3OBaHMsS IO MPEAMETY: YCHIICHHE
[IPEIMETHO-TIPAKTUYECKON JIESTEIIBHOCTH C AaKTUBU3ALUUEN CEHCOPHBIX CHUCTEM;
YepeIOBAHUE BUJIOB JICSITEIBHOCTH, 3aJCUCTBYIOIIUX pa3jIM4YHbIE CEHCOPHBIC
CHUCTEMBI; OCBOCHHME MaTepUaIa ¢ OMIOPOU Ha aJTOPUTM; «IIOIIArOBOCTH» B U3YyUYECHUU
MaTrepuaa; UCIOJIb30BaHUE TOTIOJHUTEILHON BU3YaTIbHOUM OMOPHI (CXEMBI, Ma0I0HHI,
OTOpHBIC TaOJMIIBI); PEYEBOM OTYET O TIPOLlecCe U pe3ybTaTe JeSITeIIbHOCTH;
BBITIOJIHCHUE CICIMAIIBHBIX 3aJaHuM, OOECIEeYMBAIOIMINX KOPPEKIUIO Peryisiuu
y4eOHO-TI03HABATENHLHOM IEATEIbHOCTH U KOHTPOJIh COOCTBEHHOTO PE3yJIbTaTa.

[IpumepHass TemaThueckass M TEPMUHOJIOTMUYECKAS] JIEKCMKA COOTBETCTBYET
OOII OOO.

st oOyuarormuxcst ¢ 3IIP cymiecTBeHHBIM SBISIOTCS TIPUEMBI PadOTHI C
JEKCUYECKUM MatepuasioM 1o mpeamety. [IpoBoaurtcst crnernuanbHas paborta 1o
BBEJICHUIO B aKTHBHBIN CJIOBaph OOYYarOUIUXCS COOTBETCTBYIONICH TEPMUHOJIOTHH.
N3yyaemMble TEepMUHBI BBOJISATCS HA TIOJIMCEHCOPHON OCHOBE, 00s3aTelIbHA BU3yallbHAS
MOJIJIEPIKKa, aITOPUTMBI paOOTHI C OTIPEICTICHUEM, OTIOPHBIE CXEMBI JIJISl AKTyaIn3aIiuu
TEPMHUHOJIOT U U.

MecTto yueOHOro npeamera «MareMaTuka» B y4ueOHOM IUIaHe

B coorBercTtBUUM ¢ DenepanbHBIM TOCYIAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAAPTOM OCHOBHOTO 0011ero obpa3oBaHus y4eOHbIH mnpeameT «MaTeMaTuka
BXOJUT B TMpEAMETHYI0 00nacTh «MaremaTtnka W HH(DOpPMATHKA» U SIBISETCA
o0s13aTeNbHBIM JJ1s1 u3yueHus. B 5-9 knaccax yueOHbIN ipeamet «MaTeMaTrkay
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TPaJMLMOHHO U3Y4aeTCsl B paMKax CIEAYIOLUX YYEOHBIX KypcoB: B 5-6 kiaccax —
Kypca «Maremarukay, B 7-9 kimaccax — KypcoB «AuredOpa» (BKIIOYas 3JIEMEHTHI
CTaTUCTUKA M TeOopuH BeposiTHocTer) u «l'eomerpusi». Hacrosiei nporpammoit
BBOJIUTCSI CAMOCTOSITEIbHBIN YUeOHBIN Kypc «BeposTHOCTh U CTaTUCTHKAY.

Hacrosimieit nporpaMMoii mpe1ycMaTpUBaeTCs BbIEICHUE B YUEOHOM IUIaHE Ha
U3y4EHUE MaTEMATUKH B 5—6 Ki1accax 5 y4eOHbIX YacOB B HEJIEIO B TEUEHHE KAXKIOTO
roja oOydeHus, B 7-9 kinaccax 6 yueOHbIX 4acOB B HEJIEIIO B TEUEHUE KaXKA0I0 roja
o0yueHus, Bcero 952 y4eOHBIX yaca.

Copepxxanue yueOHOro mpenMera «MaremaTHKa», TMPEACTAaBICHHOE B
[IpumepHoit paboueit mporpamme, cooTtBeTcTByeT OI'OC OOO, IlpumepHoit
OCHOBHOM 00pa3oBaTeNbHOM MporpaMMe OCHOBHOTO oOmIero ooOpazoBaHus,
[IpumepHOW aganTUPOBAHHOM OCHOBHOM O0Opa30BaTEIbHOM IMpOrpamMme OCHOBHOI'O
o0u1ero o0pa3oBaHusl 00yUYaIOLIUXCS € 3aA€PKKON ICUXUYECKOTO PAa3BUTHA.

Tematnueckoe IUIAHUpPOBaHME YYEOHBIX KypCOB U PEKOMEHJyeMOoe
pacnpeziesieHue yueOHOro BpEMEHH sl U3yUEHUsl OTAEIBHBIX TEM, IPEJI0KEHHbBIE B
HACTOSIIEN MporpaMMe, HaJl0 pacCMaTpUBaTh KaK IPUMEPHBIE OPUEHTUPHI B IIOMOIIIb
COCTABUTENIO aBTOPCKOW paboyeil mporpaMMbl M MPEXKAE BCErO YUYUTENO. ABTOP
pabouell mporpaMMbl BIIPABE YBEIMYHUTH MPEIJIOKEHHOE YUCIO y4E€OHBIX 4acoB Ha
TeMbl, TpeOyroue Oojee MIUTENbHOro u3ydeHus oOydaroumumucsa ¢ 3IIP, wm
YMEHBIINTh KOJMYECTBO YAaCOB HA TEMBI, N3y4aeMble HA O3HAKOMUTEIBHOM YPOBHE.
JlomycTUMO TakKe JOKaJbHOE IEPEPACIPEACIICHUE M IEPECTAHOBKA JJIEMEHTOB
colepKaHUsi BHYTPM JaHHOro kjacca. KoaudecTBO MPOBEPOYHBIX  padoT
(TeMaTH4YecKuil U UTOrOBBIN KOHTPOJIb KAU€CTBA YCBOEHUS YUEOHOTO MaTepuaa) 1 ux
TUI (CaMOCTOSITEbHBIE U KOHTPOJIbHBIE PabOThI, TECThI) OCTAIOTCS HAa YCMOTPEHHE
yuutens. Takke yunTeab BOPABE YBEIUUYUTh UM YMEHBIIUTh YUCIO Y4EOHBIX YacoB,
orBeA¢HHBIX B [lpumepHoii pabouell mporpamme Ha 0000IIeHHE, MOBTOPEHHUE,
CUCTeMAaTHU3alMi0 3HaHUM oOyuaromuxcsd. EAMHCTBEHHBIM, HO MNPUHIMIIHAIBLHO
BaXHBIM KPHUTEPHEM, SIBIISIETCS JIOCTH)KEHUE PE3yJbTaTOB OOyuYeHUs, yKa3aHHBIX B
HACTOSIIEN MPOrpaMMe.
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[TPUMEPHA I PABOYAS ITPOI PAMMA YUEBHOI'O KYPCA
«MATEMATUKA». 5-6 KIIACCBI

Henn usyyenust y1eOHOro Kypca

[TproputeTHBIMH LIEAIMU 00YUYEHHS MaTEMATHKE B 5—6 Kilaccax SIBISIFOTCSL:

" npojoKeHHe (GOPMUPOBAHUSA OCHOBHBIX MATEMAaTHYECKUX MOHATUH (YKCIIO,
BEJIMYMHA, TeoMeTpuieckas ¢urypa), o0ecrneunBaronX MPeeMCTBEHHOCTh U
NEPCHEKTUBHOCTh MaTEMAaTUYECKOIO 00pa30BaHMs O0yYarOIIMXCS;

" pa3BUTUE HMHTEJUIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEW O0YyYarolUXcs ¢
3I1P, nmo3HaBaTeNbHON AKTUBHOCTH, UCCIEAOBATEICKUX YMEHHI, HHTEpeca K
U3YYEHUIO0 MaTEMATHUKHU;

* noageneHue oOyvaronuxcs ¢ 311P Ha 7oCTymHOM ISl HUX YPOBHE K OCO3HAHUIO
B3aUMOCBSI3M MAaTEMAaTUKN U OKPYKAIOIIETO MUPA;

* (popmupoBaHuEe (QYHKIIMOHAIBHOM MaTEeMAaTHUYECKON TIpaMOTHOCTU: YMEHHUS
pacrno3HaBaTh MaTeMaTHUYECKHE OOBEKThI B PEAJIbHBIX )KU3HEHHBIX CUTYaLUsX,
IPUMEHATH OCBOCHHBIE YMEHMs U PELIEHUS IPAKTHKO-OPUEHTUPOBAHHBIX
3a/la4, WHTEPIPETUPOBATH IIOJIYYEHHBIE pEe3yJbTaTbl M OLEHUBATH WX Ha
COOTBETCTBUE MPAKTUYECKON CUTYaLUU.

OCHOBHBIE JIMHHM COAEpKaHUs Kypca MaremMaTuku B S5—6 Kiaccax —
apupMeTnyecKkas U reOMETPUUYECKasl, KOTOPbIE Pa3BUBAIOTCS MapaJlJIEIbHO, KaX1asl B
COOTBETCTBUM C COOCTBEHHOM! JIOTMKOM, OTHAKO, HE HE3aBUCUMO OJIHA OT IPYIoi, a B
TECHOM KOHTAaKT€ WU B3aUMOJEHCTBUU. TakKe B Kypce NMPOUCXOIUT 3HAKOMCTBO C
AJIEeMEHTaMU alreOpbl U ONMHUCATENbHON CTaTUCTUKHU.

N3yyenue apudmeTHueckoro marepuaia HauMHAETCS CO CHCTeMaTH3alud U
Pa3BUTHS 3HAHUU O HATYpaJbHBIX YHMCIAX, MOJYYEHHBIX B HadalbHOW miKouse. [Tpu
TOM COBEpPUICHCTBOBAHWE BBIUMCIMTEIBbHOW TEXHUKM U (OPMUPOBAHHE HOBBIX
TEOPETHYECKUX 3HAHMM COYETAETCS C PA3BUTHEM BBIYMCIUTEIBHON KYJIBTYpHI, B
YACTHOCTH ¢ OOyY€HHEM MNPOCTEUIIUM NpuéMaM MNPUKUIKU U OLEHKHU PE3yJbTaTOB
BbluKcIeHUH. M3ydueHne HaTypallbHbIX YHCEN MPOI0JDKAeTCs B 6 Kilacce 3HaKOMCTBOM
C HA4YAJIbHBIMU NOHATUSIMU TEOPUHU JEITUMOCTH.

Jpyroii KpymHbIi OJI0K B cofepKaHuu apuMETUYECKON JTUHUHU — 3TO JAPOOH.
Hauano u3ydeHus: OObIKHOBEHHBIX U JECATUYHBIX ApoOei OTHECEHO K 5 Kiaccy. ITo
MEPBbI 3Talm B OCBOEHUM JpoOel, KOrja MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMH
UJesIMU, MOHATUSIMHU TeMbl. [Ipu 3TOM paccMoTpeHue OOBIKHOBEHHBIX ApoOeil B
MOJIHOM O0BEME MPEAIIECTBYET U3YUEHUIO JAECITUUHBIX APOOEH, YTO LEeIeco00pa3HO
C TOYKH 3PEHHUS JIOTUKHU M3JI0KEHUS YHMCIOBOM JIMHUM, KOT/A IMpaBuja JEUCTBUM ¢
JNECATUYHBIMH JPOOSIMH MOXHO OOOCHOBAaTh Yy>K€ M3BECTHBIMU aJITOPUTMAMHU
BBITIOJTHEHUSI JIEHCTBUI ¢ OOBIKHOBEHHBIMU APOOSAMU. 3HAKOMCTBO C JECATHUHBIMU
ApOOSIMH PACHIMPUT BO3MOXHOCTH JUIsl IOHUMaHUS OOYYaroIIMMHCS MPUKIIATHOTO
MIPUMEHEHUST HOBOM 3alMCH MPU U3YYEHHH IPYTUX MPEAMETOB U IIPU MPAKTHUYECKOM
ucronb3oBanuu. K 6 kjmaccy OTHECEH BTOpPOM dTam B H3y4YEHUU JApoOeH, TIe
MPOUCXOAUT COBEPILIEHCTBOBAHHE HABBIKOB CPAaBHEHMS U MpeoOpa3oBaHus APOOEH,
OCBOEHHE HOBBIX BBIUMCIUTENBHBIX aJITOPUTMOB, OTTAYNBAHUE TEXHUKN BBIUNCICHUH,
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B TOM YHCJIE€ 3HAYEHUN BBIPAKEHUM, COEPKAIIMX U OOBIKHOBEHHBIE, U JIECATUYHBIC
ApoOu, YyCTAaHOBJICHUE CBA3CH MEXIYy HUMHU, PACCMOTPEHUE MPUEMOB PELICHUS 3a/1a4
Ha JpoOu. B Hauase 6 ki1acca MpoMCXOIUT 3HAKOMCTBO C MIOHSATHEM TPOIICHTA.

Oco0eHHOCTBIO U3YUEHHUS TOJOKUTEIBHBIX U OTPUIATENIbHBIX YHCEN SBIIACTCS
TO, YTO OHU TAKkKE MOTYT pacCMaTPUBATLCS B HECKOJIBKO 3TanoB. B 6 kinacce B Havane
u3yuyeHust TeMbl «[100XKUTENBHBIE U OTPULIATENIBHBIE YK CIIA» BBIIEIACTCS MOATEMA
«llenbie yncma», B paMKax KOTOPOW 3HAKOMCTBO C OTPULATENIBHBIMH YHCIAMHU H
JNECUCTBUSIMA C TIOJIOKUTEIIBHBIMA M OTPULATEIBHBIMA YHUCIAMH ITPOUCXOAUT HA
OCHOBE COJEP)KATEIBPHOTO IMOAXO0JAa. OJTO II03BOJISIET Ha JOCTYIIHOM YpPOBHE
MMO3HAKOMUTH YYAIINXCS MMPAKTUYECKN CO BCEMH OCHOBHBIMH MOHSATHSIMHA TEMBI, B TOM
Yypclie M C MpaBWIaMHU 3HAKOB IPH BBIOJHEHUU apu(METUYECKUX JEHCTBHIA.
N3yuyeHue panMOHAIBHBIX YKCEN HAa 3TOM HE 3aKOHYMTCS, a OyAeT MpPOAOJIKEHO B
Kypce anredpbl 7 Kjlacca, YTO CTAHET CIIEAYIONIMM MPOXOJA0M BCEX MPUHIUIMHUAIIBHBIX
BOIIPOCOB, TEM CAMBIM pa3fielieHue TpyAHOCTEH 00JeryaeT BOCIpUsTHE MaTepuraia, a
pacnpeziesieHue BO BpEMEHHU CIOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

[Ipn 0Oy4yeHUU penieHUI0 TEKCTOBBIX 3a7a4 B 5—6 Kjaccax HCHOJIB3YIOTCS
apudMeTndecKkrue NMpueMbl perieHus. TeKCTOBbIE 3a/lauM, periaeMblie Mpu OTpabOTKe
BBIYMCIIUTEIBHBIX HAaBBIKOB B 5—O6 KjlaccaxX, pacCCMaTpUBAOTCA 3aJlauyd CIIECIYIOIINX
BHUJIOB: 33Jaud Ha [JIBIDKEHME, Ha YacTH, Ha T[OKYIKH, Ha padoTy H
ITPOU3BOJIUTENIBHOCTh, Ha IPOLIEHTHI, HA OTHOWIEHHWS M nponopunu. Kpome Ttoro,
oOy4Jaroniecs: 3HAKOMSTCS ¢ NMpUEMAMU pPEIICHHs 3a7ad MepedopoM BO3MOMKHBIX
BApUAHTOB, yuarcs paboTath ¢ uHGoOpMaIeld, MpeacTaBiIeHHON B (hopMe TaOauIl Uin
TUarpaMM.

B Ilpumepnoit paboueit mporpamMme mpeaycMOTpeHo GOpMUPOBAHUE
MPOTIEIEBTUUECKUX aNIreOpanyecKux MpeAcTaBieHu. bykBa kak CMMBOJI HEKOTOPOTO
yycjia B 3aBUCUMOCTH OT MaTE€MAaTHYECKOTO KOHTEKCTa BBOJUTCS ITOCTENEHHO.
bykBeHHass CMMBOJIMKa IIMPOKO HMCHOJB3YETCS MPEXe BCEro s 3amucu oOLuX
VTBEPXKICHUM M NpPEeNoKeHUW, (opMys, B YACTHOCTU JUIsl BBIYHUCICHUSA
r€OMETPUYECKHUX BEJIMYHH, B KAYECTBE «3aMECTUTEISD YNCIIA.

B kypce «Maremaruku» 5—6 KIIACCOB NPEACTaBJIICHA HAIJIsAHAs T€OMETpHS,
HalpaBj€HHasT Ha  pa3BUTHE OOPa3HOTO  MBIIUIEHUS, MPOCTPAHCTBEHHOTO
BOOOpaXeHus, U300pa3UTEIbHBIX YMEHUI. DTO Ba)KHBIN 3Tall B U3YYEHUU T€OMETPUH,
KOTOPBIA OCYLIECTBIJISICTCS HA HArJISAHO-IIPAKTUYECKOM YPOBHE, OIMPAECTCA HA
HarISIIHO-00pa3Hoe  MbIlIUIeHHe oOyuwaromuxcsi. bomnbimas  poiab  OTBOAMTCS
MIPAKTAYECKOM  JEATEIBbHOCTH,  OMBITY,  OJKCIIEPUMEHTY,  MOJCIUPOBAHMUIO.
OOyuaroiyecss 3HAKOMSTCS C TEOMETpUYECKMMH (UrypaMu Ha TUIOCKOCTH W B
MPOCTPAHCTBE, C MX MPOCTEHITMMHU KOH(PUTYpAIUsIMH, ydaTcs H300pakaTb WX Ha
HEJIMHOBAaHHOW W KJIETUATOM Oymare, pacCMaTpuBaIOT WX MPOCTEHIre CBOWCTBA. B
MPOIIeCCEe M3YUCHUS HATJISTHON Te€OMETPUM 3HAHUS, MOJyYEeHHbIE OOYJarOIIUMUCS B
Ha4yaJbHOM LIKOJIE, CACTEMATU3UPYIOTCS U PACILIUPSIOTCS.
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MecTo y4eOHOro Kypca B y4eOHOM IJIaHE

CornacHo yueOHOMYy IUIaHy B 5—6 KjlaccaX M3y4yaeTcsl MHTEIPUPOBAHHBIN
npenMer «MaTremaTHKa», KOTOpBIM BKIIOYAaeT apuMeTHyecKuid maTepuan u
HaTJISHYI0 TEOMETPHIO, a TAKXKE MPOMNEACBTUUECKUE CBEICHUS U3 alIreOphl, JIEMEHTHI
JIOTWKY Y Ha4yaja ONUCATEIbHON CTATUCTHUKH.

VY4eOHbIil IJ1aH HAa U3yYeHHE MaTeMaTHKU B 5—6 KjaccaX OTBOAMT HE MEHee 5
y4eOHBIX 4acOB B HEJEII0 B TEUEHHE KaXI0ro rojaa oOydeHus, Bcero He MeHee 340
y4eOHBIX YacoB.

Conep:xkanue yue0HOro Kypca (mo rogaM o0y4eHus)

5 KVIACC

Hamypanvnvie uucna u nynp

Hatypansnoe uwmcno. Psg HatypansHbix umcen. Ywucimo 0. M3oOpaxkenue
HaTypaJbHBIX YUCET TOYKAMU Ha KOOPJIMHATHOM (YUCIIOBOM) MPSIMOIA.

[lo3unmonHass cucremMa CUHMCIEeHUS. Pumckasa wHymepayus Kak npumep
HEeNO3UYUOHHOT cucmembl cuucienus’ . JIeCATHIHAS CHCTeMa CIHCIICHHSI.

CpaBHEHME HATypaJbHBIX YHCEJ, CPABHEHUE HATYyPAJIBHBIX UYHCENI C HYJEM.
Crnioco6sl cpaBHeHMsI. OKpyTIIeHHE HATYPaTbHBIX YHCEIL.

CroxeHne HaTypaJbHBIX YMCEN; CBOMCTBO HYJISI MPHU CIOKEHUU. BbruuraHune
KaK JIeCTBUE, OOpAaTHOE CIIOKEHUIO. YMHOKEHHE HATypajbHBIX YHCEN;, CBOMCTBA
HyJIA U €IMHULIBI IPU YMHOXKEHUU. JlelieHne Kak JeicTBHE, 0OpaTHOE YMHOKEHUIO.
KomrionenTsl  gelicTBuM, CBA3b  MexAay HuMHU. [IpoBepka  pesynbTara
apupmernyeckoro neiicteus. llepeMecTuTenbHOE U COYETAaTEIbHOE CBOMCTBA
(3aKOHBI) CIIO)KEHUST W YMHOXCHUS, pacnpeoeiumenbHoe Cc8OUcmeo (3aKoH)
VMHONICEHUS.

Hcnonb3oBanue OyKB Al 0003HaYEHHUs] HEM3BECTHOTO KOMIIOHEHTA M 3alUCH
CBOMCTB apu(METUUECKUX JTCHUCTBUM.

Lenumenu u xpamuvle uucna, pasloKEHHE HA MHOXuTenu. IIpocteie u
cocTaBHbIC uuchaa. [lpusnaxu oearumocmu na 2, 5, 10, 3, 9. JleneHue ¢ 0CTaTKOM.

Crenenp ¢ HaTypaJbHBIM IIOKa3aTeleM. 3alUCh 4YUCIA B BHIE CYMMBI
Pa3psIHBIX CIaracMbiX.

YucnoBoe BbIpakeHUE. DBplunclieHME 3HAYEHWH YHCIOBBIX BBIPAXKEHUN;
MOPSAIOK  BBINOJIHEHHUS  JACUCTBUU.  Mcmosib30BaHME  TIPU BBIYMCIICHUSX
MEPEMECTUTENBHOTO U COYETATEIHHOTO CBOMCTB (3aKOHOB) CIIOKEHHSI U YMHOXKEHUS,
PacnpeoenumenbHo20 C8OUCMBA YMHONCEHUSL.

J{poon

[IpeacraBnenne o JapoOM Kak crocoOe 3alyMCh  YacTU  BEJIMYMHBIL
OObikHOBEHHBIE ApoOu. [IpaBuiibHBIE U HEMpaBUiIbHBIE IpoOu. CMelanHast Apoob;

1
3JICCB " 1ajie€ KypCuBOM 0003HaYEHBI TEMBI, U3YUYCHUEC KOTOPBIX IMTPOBOAUTCA B O3HAKOMUTCIBHOM IIJIaHEC. Ilemaror
CaMOCTOATEJIbHO OIPCALCIIACT 00BeM n3ydaeMoro Marepualia.

14



Ipe/iCTaBlIeHHe CMEIIAaHHOM ApoOU B BUE HEMPABWIHHOW IPOOHU U BbIACIICHUE LIETIOU
YaCcTH YMCIIa U3 HempaBUIbHOU aApoOu. M3o0paxkenue apodeit ToukaMy Ha YHCIOBOU
npsmoii. OcHOBHOE cBOWMCTBO aApoou. Cokxpawenue oOpobeu. Ilpusedenue opobu
Hosomy 3Hamenameno. CpaBHeHUE ApoOei.

CrnoxxeHHe W BbIUMTaHUE ApOOEi. YMHOXKEHHE U JIeJIeHue apo0eid; B3auMHO-
obpatHble 1podu. Haxoowcoenue uacmu yeno2o u yeno2o no e2o Yacmu.

Hecarnunas 3amuchk Jpodeit. [IpencraBieHue AecATHYHON ApoOM B BHUIC
OOBIKHOBEHHOM. M300paskeHre AeCATUYHBIX IpOOei TOUKaMU Ha YUCIOBOM MPSIMOM.
CpaBHeHUE JECATUYHBIX APOOEH.

ApudmMernueckre ACHCTBUA C  JECATUYHBIMH  ApoOsMu.  OxpyeneHue
oecamuyHvlx Opooell.

Pemenne TeKCTOBBIX 3a/1a4

Perenne TeKCTOBBIX 3a7a4 apuMETHIECKUM CIIOCOO0M. Peuienue no2uyeckux
3a0au. Pewienue 3a0au nepebopom ecex 603modcHbIX 8apuanmog. VIcnob3oBaHue pu
pELIeHUH 3a7a4 TaOJIHI] U CXEM.

Pemiennie 3amau, coaepikalmMxX 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYMHBI:
CKOpOCTb, BPEMSI, paCCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTh. ETMHUIIBI U3MEPEHUS:
Macchbl, 00bEMa, 1IEHbI; PACCTOSHUS, BPEMEHH, CKOPOCTH. CBSI3b MEXKIY €IUHULIAMU
M3MEPEHUS KaXI0W BETUUUHBI.

Periienrie OCHOBHBIX 3a7a4 Ha ApOoOH.

[IpencraBiieHre JaHHBIX B BUE TaOJMII, CTOJIOUATHIX JUATPAMM.

Harasignas reomerpust

Harnsigueie npencraBieHus o Gurypax Ha IJIOCKOCTH: TOUKa, IpsiMasi, OTPE30K,
Jy4, yroJj, JIOMaHasi, MHOTOYTOJBHUK, OKPYKHOCTb, Kpyr. Yroia. [Ipsmoi, ocTpsii,
TYIIOM ¥ Pa3BEPHYTHIE YTJIBIL.

JInuHa oTpe3ka, METPUUECKHE €AWHMIbI JJIMHBL. J[JIMHA JTOMAHOW, NEPUMETP
MHOTrOYyToJibHUKa. MI3MepeHune U MoCTpOSHHE YIJIOB C OMOIIBIO TPAHCIIOPTHPA.

Harnsinuele mpencraBieHuss o ¢Gurypax Ha IUIOCKOCTHA: MHOTOYTOJIBHHK;
MPSIMOYTOJIbHUK, KBAJIpaT; TPEYTOJIbHUK, O paseHcmee gueyp.

N3o6paxxenne ¢uryp, B TOM 4YHClIe Ha Kieryatoi Oymare. [locmpoenue
KOH@pueypayuii u3z yacmet nNpsamou, OKPYICHOCMU HA HEeIUHOBAHHOU U KIemuamotl
bymaee. Vicnonb30BaHNe CBOMCTB CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBaJpaTa.

[lnomaas NOpSMOYroJibHUKA U MHOTOYTOJIbHUKOB, COCTaBJICHHBIX U3
MPSMOYTOJIBHUKOB, B TOM uHuciie (Quryp, n3o0pakEHHbIX Ha KieTyaToll Oymare.
Enuaunier nsmepenus mionaau.

Haenaonvie npedcmasnenus 0 npocmpancmeenHvlx Quaypax. npsamoy20ibHblll
napannenenuned, Kyo, MHo202panHuku. M3oopasicenue npocmenuux MHO202PAHHUKOS.
Pazeéépmru xyboa u napannenenuneoa. Cozdanue mooenel MHO20CPAHHUKOS (U3
bymazu, npoeoIoKuU, NIACMUIUHA U OP.).

O6vém npsamoy20bHo20 napaiienenuneod, Kyoa. Eounuyvl usmepenus oovéma.

6 KJIACC

Hamypanonvle yucna
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Apudmernueckre AEUCTBUS C MHOTO3HAYHBIMU HATypajJbHBIMU YHCIIAMHU.
YucnoBble BEIpaKEHUS, TOPSAAOK ACUCTBUMN, HCIIOIB30BaHUE CKOOOK. Mcronb3oBanue
MPU BBIYUCIICHUSAX NEPEMECTUTEIIBHOTO M COYETATEIbHOTO CBOMCTB CIIOXKEHUS U
YMHOXEHHS,  pacnpeoeiumenvHo2o  ceoticmea  ymuoodcenus.  OKpyrieHue
HaTypaJbHbIX YHCEIL.

Jlenutenn U KpaTHBIC YUCHA; HAUOOIbWUL 0OWuUL Oelumens U HAuMeHbliee
obwee kpamuoe. [lenumocms cymmul U npoussedeHus. Jlenenue ¢ OCTaTKOM.

Jlpoou

OObIkHOBEHHAs1 JpoOb, OCHOBHOE CBOWCTBO IpOOU, COKpaIleHHE ApOOECi.
CpaBHeHHE U ynopsiAo4MBaHHe ApoOei. Pemienue 3agad Ha HaXOXJAEHHE YAacTH OT
[EJOro M LEeJoro mo ero 4yactu. JlpoOHoe YMCIIO Kak pe3yibTaT JIeJeHUs.
[IpeacraBienue necaTUYHON TpoOU B BUAE OOBIKHOBEHHOW NpOoOM M BO3MOXKHOCTH
Ipe/cTaBlieHusT OOBIKHOBEHHON ApoOM B BHJE NecATHUYHOM. JlecsaTuuHble OpoOu U
MeTpUYecKas cuctemMa Mep. Apu(pMeTHYECKUEe JIEUCTBUS U YUCIOBBIC BBIPAXKEHUS C
OOBIKHOBEHHBIMH U JICCITUYHBIMU JPOOSMHU.

OtHowienue. JleneHue B JaHHOM OTHOIIEHMH. Macwima6b, TpPONOPLUS.
[IpumeHeHne Nponopurid IpU PEUICHUHN 33]1a4.

[Tonarue nporeHTa. BerayuciaeHue nNporeHTa OT BEJIMUUHBI U BEJIMYUHBI MO €€
MPOIEHTY. BbIpaxkeHue MPOIEHTOB JECATUYHBIMU JApoOsimu. Perienue 3agad Ha
MPOIEHTHI. BbIpakeHuEe OTHOIICHUS BEJIMUMH B MPOLICHTAX.

Ilonoscumenvusvie u ompuyamenvHvle YUCIA

[TonoxuTenbHble W OTpULATENbHbIE yucna. Llensie uyucna. Moodyne uucna,
eeomempudeckas uHmepnpemayus Mooyas uucia. W3o0paxeHue yucen Ha
KOOPJIUHATHOU NPAMON. Hucnosvle npomerncymru.

CpaBHenue umcen. ApudMeThyeckue JIEHCTBUA C TMOJOXKUTEIbHBIMU H
OTpULIATEILHBIMU YUCIaAMHU.

[IpsiMoyroJibHasi cucTemMa KOOpAMHAT Ha MIOCKOCTH. KoopIWHAThl TOYKH Ha
MJI0CKOCTH, abciucca u opauHara. [loctpoenne Touek u Guryp Ha KOOpJIUHATHOM
IIJIOCKOCTH.

bykeennvie vipasicenusn

[Tpumenenue OyKB AJi 3alMMCU MATEMATUYECKUX BBIPAXKCHHUHN U MPEIOKEHUH.
CpoiicTBa apupMETUYECKUX JEHUCTBUNA. bDyKeeHHble GvlpajxceHus U YUCTOB8ble
noocmaHoeky. DByKBEHHbIE PABEHCTBA, HAXOXKJIECHUE HEU3BECTHOTO KOMITOHEHTA.
®opMyibl; (hopMyiibl MEpUMETpa U IUIOLIAAN NPSIMOYTOJIbHUKA, KBaApaTa, 06véma
napannenrenuneoa u Kyoa.

Pewienue mexkcmoeguix 3a0au

Pemenne TeKCTOBBIX 3a7a4 apu(METHUECKUM CIIOCOO0M. Peuienue no2uyeckux
3a0au. Pewenue 3a0au nepebopom 8cex 03MONCHBIX 8APUAHINOE.

Pemiennie 3amay, coaepiKallUX 3aBUCHUMOCTH, CBS3BIBAIOIINX BEJIUYHHBI:
CKOPOCTb, BPEMSI, pACCTOSIHUE; 1IEHA, KOJIMYECTBO, CTOMMOCTD; TPOU3BOUTEILHOCTb,
BpeMsi, 00bEM paboThl. EAMHUIIEI HM3MEpPEHHUs: MacChl, CTOMMOCTH; PAaCCTOSHUS,
BpeMeHH, CKOPOCTH. CBsI3b MEXAY €IMHUIIAMU U3MEPEHUS KaXKI0W BETUUUHBI.

Pemienue 3amad, CBA3aHHBIX C OTHOIIIEHUEM, MPOMOPIIMOHATLHOCTHIO BEJIUUKH,
MPOIIEHTAMHU; PEIICHNE OCHOBHBIX 3a/a4 Ha IPOOU U MPOLICHTHI.
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Oyenka u  NpuKuoOKa,  OKpy2leHue  pe3yibmamad.

Cocmasnenue OYKEEHHbIX 8bIPANCEHUL NO YCIA0BUIO 3A0AUU.

[IpencraBieHne AaHHBIX C TMOMOIIBI0 Tabmui u amarpamMm. CromOdareie
JUarpaMMbl: YTCHHE U TIocTpoeHue. UTeHHe KPYyroBBIX JTHArPaMM.

Haznaonaa zeomempus

Harmsinaple npeactaBiacHus o purypax Ha INIOCKOCTH: TOYKa, MpsMasi, OTPE30K,
Jyd4, YroJ, JJOMaHasi, MHOTOyTOJIbHUK, YeTHIPEXYTOJbHUK, TPEYTOJIbHUK, OKPY>KHOCTD,
KPYT.

Bzaumnoe pacnonosicenue 08yx npsamvix Ha n1ockocmu, napaiesibHvle npsamole,
nepneHouKyisapHvle npsimvle. VI3MepeHue pacCTOSHUN: MEXIYy IBYMS TOYKAMH, OT
TOYKH JI0 MPSMOM; JUTHHA MapIIpyTa Ha KBaJAPaTHOHW CETKe.

V3MepeHne W TIOCTPOCHHE YIJIOB C IIOMOINBIO TpPaHCHIOPTUpPA. Buabl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, IPSAMOYTOJIbHBIN, TyHOYTOJIbHBIM;
pPaBHOOCIPECHHBIH, PaBHOCTOPOHHHUIA. YeThIpEXYTObHUK, IpUMEPHI
4eTBHIPEXYTOILHUKOB. [IpSAMOYTONbHUK, KBaapaT: UCIOIL30BaHUE CBOWCTB CTOPOH,
yIJI0B, TUaroHanei. Mzoopasicenue ceomempuyeckux pueyp Ha HeIuHOBAHHOU bymaze
C UCNONB308AHUEM YUPKYIA, JUHEUKU, Y2oabHUuKa, mpancnopmupa. IlocTpoeHus Ha
KJIeT4aToi Oymare.

[Tepumerp MHOTOYTONBLHUKA. [lOHATHE TUTOMAIN (DUTYPBI; SAMHHUIIB H3MEPEHUS
wioniaay. [TpubmmkEéHHOE U3MepeHHe Iomaay GUryp, B TOM YHC/IC Ha KBaJIpaTHON
ceTke. [Ipubausicénnoe usmepenue ONUHbL OKPYHCHOCIU, NI0OWA0U Kpyed.

Cummempusi. yeHmpaivbHas, ocesas u 3epkaivras cummempuu. Ilocmpoenue
CUMMEMPUYHBIX USYD.

Haznsaonvie npeocmasnenus o npocmpancmeennvix ueypax. napaiienenuneo,
KyO, npusma, nupamuod, KOHYC, Yuiuuop, wap u cgepa. Hzobpasxcenue
npocmpancmeenHvlx gueyp. Ilpumepvt pazeépmox MHO20SPAHHUKOS, YUIUHOPA U
konyca. Cozdanue mooenell NpoCcmMpaHcmeenHvix ¢ueyp (u3 oymasu, npoeonoKu,
NIACMUIUHA U OD.).

Tlonamue ob6véma, eounuyvl uzmepenus oo6wvéma. OOBLEM NPAMOY20IbHO2O
napainenenuneod, Kyoa.
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[TPUMEPHAS PABOYAS ITPOITPAMMA YUEBHOI'O KYPCA «AJIT'EBPA». 7—
9 KJIIACCBI

Henn usyyenust y1eOHOro Kypca

AnreOpa sBII€TCS OJHHMM M3 OIOPHBIX KypCOB OCHOBHOM IIKOJIBI: OHa
o0ecnieunBaeT H3y4eHHE IPYIMX IJUCHMIUIMH, KaK €CTECTBEHHOHAyYHOTO, TaK U
rYMaHUTApHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOAUMO I IPOAOHKEHN 00pa30BaHus U
B IIOBCEJHEBHOM XMU3HU. Pa3zButue y oOyyarolmuxcs Hay4HbIX MPEACTABICHUN O
POUCXOKACHUN
U CYUIHOCTH anredpandeckux aOCTpaklMid, CIoco0e OTpaKeHHs MaTeMaTUYeCKOu
HAayKON SIBJICHWA M TPOLECCOB B MPUPOAE M OOIIECTBE, POJIM MaTEMATHYECKOIO
MOJICTTUPOBAHUS B HAYYHOM IMO3HAHUU M B MPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO
Hay4YHOI'O0 MHUPOBO33PEHHUS U KAueCTB MBIIUICHHS, HEOOXOAUMBIX ISl aJanTalud B
coBpeMeHHOM IM(poBoM obuiecTBe. M3yueHue anreOpbl €CTECTBEHHBIM 00pazoM
o0ecrieynBaeT  pa3BUTHE  yMEHHS  HaOIOJaTh,  CpPaBHMBAaTh,  HAXOJHUTh
3aKOHOMEPHOCTH, TpeOyer KPUTUYHOCTH MBIILJICHUS, CIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBaTb CBOM JIEHCTBUS M BBIBOABI, (POPMYIUPOBATH
yrBepxkacHUs. OcBoeHHME Kypca aireOpbl 00ecleyrBaeT pa3BUTHE JIOTUYECKOTO
MBIIUIEHUS] OOYyYalOUIMXCA: OHU UCHOJBb3YIOT JAEIAYKTUBHBIE M HHIYKTUBHBIC
paccyxaeHus, oO0O0OIIeHHEe U KOHKpETU3aluio, aOCTparupoBaHHWE M aHAJIOTHIO.
OOyuenune ainreOpe mpenanoyiaraeT 3HAYUTEIbHBIH OO0BEM  CAMOCTOATEIBHOU
JESTEIbHOCTH ~ OOy4aroUuuxcs, TIO03TOMY CaMOCTOSITENIbHOE pELIeHHEe  3ajad
€CTECTBEHHbIM 00pa3oM SBIIAETCS peaau3alueid JeATeIbHOCTHOrO MPUHIIHNIA
oOy4eHwUs.

B cTpykrype mnporpammbl y4eOHOro Kypca «Aredpa» OCHOBHOM IIKOJIBI
OCHOBHOE€ MECTO 3aHMMAIOT COJEpKaTeIbHO-METOANYECKUEe JMHMM: «Yucia u
BBIUUCIICHUS; «AJIreOpandecKue BbIpaKEHU»; « Y PaBHEHUS U HEPABEHCTBAY;
«OyHKIMW». Kaxxnaas u3 3Tux coliepkaTelibHO-METOAUYECKUX JUHUN pa3BUBACTCA Ha
MPOTSHKEHUH TPEX JIET U3YYEHHsS] Kypca, €CTECTBEHHBIM 00pa3oM MEperuieTasch U
B3aUMOJICUCTBYS C JPYTMMH €ro JMHUSIMHU. B Xoae u3ydyeHus Kypca oOydarouumcs
MPUXOAUTCS JIOTUYECKU PpaACCYKJaTh, MHCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIM
A3bIK. B CBSI3M C 3TUM 11€1€cOo00pa3HO BKIIOYUTH B MPOrPAMMY HEKOTOPBIE OCHOBBI
JIOTUKH, TPOHU3BIBAIOIIUE BCE OCHOBHBIE PA3/eiibl MATEMaTHUYECKOTr0 00pa30BaHus U
CHOCOOCTBYIOLIME  OBJAQJACHHIO  OOYyYarOUIMMHUCA  OCHOB  YHHMBEPCAJIBHOIO
MaTeMaTHYeCKOro s3bika. Takum 00pa3oM, MOKHO YTBEPKAATh, UTO COAECPKATEIbHOM
U CTPYKTYPHOM OCOOEHHOCTBIO Kypca «Anredpay» sBISETCS €ro MHTErpUpOBAaHHBIN
Xapakrep.

Conmepxxanne auHMM «Yucina W BBIUUCICHUS» CIYKUT OCHOBOM  JUIs
JaJIbHEHIIer0 M3y4YeHUs] MAaTeMaTUKH, CHOCOOCTBYET Pa3BUTHUIO Yy OOy4aroummxcs
JIOTUYECKOTO MBILIUICHUS, (POPMUPOBAHUIO YMEHHUS MOJB30BAaTHCS aNTOPUTMAMH, a
TaK)Xe NPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX /JIi MOBCEIHEBHOU
KU3HU. PazBuTHE MOHSTHS O YKCIIE€ B OCHOBHOM IIKOJIE CBSI3aHO C PAllMOHAIBHBIMU U
MPPALMOHATIBHBIMU YUCIaMH, (DOPMUPOBAHUEM MPEACTABICHUN O NE€HCTBUTEIHLHOM
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qucye. 3aBepiieHue OCBOSHUS YHMCIOBOM JTMHUU OTHECEHO K CTapIlieMy 3BeHY 0OIIero
o0OpazoBaHusl.

ConepkaHue IBYX ajlreOpandecKux JUHUN — « AJIreOpandecKre BRIPOKSHUS» U
«YpaBHEHHUsI M HEPABEHCTBA» CIIOCOOCTBYET (OPMHUPOBAHUIO Y OOyYaIOIIUXCS
MaTeMaTUYeCKOTo ammapara, HEOOXOTUMOTO I pPEIICHHs 3a7ad MaTEeMaTHKH,
CMEXHBIX MPEIMETOB W NPAKTUKO-OPUEHTUPOBAHHBIX 33a7a4. B OCHOBHOM WIKOJIE
y4eOHBI MaTepuaja TPYIIHUPYETCS BOKPYT PAIlMOHAIBHBIX BBIpOKECHHMHA. Anredpa
JEMOHCTPUPYET 3HAUYCHUE MATEMATUKHU KAaK SI3bIKA ISl IOCTPOCHUSI MAaTEMaTHYECKUX
MOJICIICH, OMUCAHUsS TPOIECCOB U SIBJICHHUM pealbHOro Mupa. B 3amaum oOyueHus
anreOpe BXONAT TaKXKe ajbHEHIIee pa3BUTHE AITOPUTMHUYECKOTO MBIIUICHNUS,
HEO0OXOJAMMOTr0, B YAaCTHOCTH, JJII OCBOCHHsI Kypca WH(DOpPMATHUKH, W OBJIAJICHUC
HaBBIKAMU JIEYKTUBHBIX paccyxaeHui. [Ipeodpa3zoBaHre CUMBOJILHBIX ()OPM BHOCHUT
CBOM crenupuYecKHil BKJIAJ B pa3BUTHE BOOOpPaKEHMs, CIIOCOOHOCTEH K
MaTEeMaTH4ECKOMY TBOPYECTBY.

Conepxxanue (PyHKIIMOHAIBHO-TpaUUEeCKOW JIMHUHM HaIleJIeHO Ha IOJy4YCHHE
IIKOJIbHUKAMH 3HAaHUU O (DYHKIHUAX KaK BaKHEWIEW MaTeMaTHYeCKOW MOJACIH ISt
OTMMCAHUSI U HCCIIECIOBAHUS Pa3HO-00pa3HBIX MPOIECCOB U SIBICHUN B MPUPOAE U
obmectBe. M3ydyeHue 3TOro marepuana CIOCOOCTBYET Pa3BUTHIO y OOYUYaIOIIUXCS
YMEHUS UCIIOJIb30BaTh Pa3JIMYHbIC BBIPA3UTEIIBHBIE CPEICTBA SI3bIKA MATEMATUKUA —
CJIOBECHBIE, CHUMBOJIMYECKUE, Tpaduueckue, BHOCUT BKJIag B (opMupoBaHue
MPEACTABICHUIN O POJIM MAaTEMATUKH B Pa3BUTUM IUBWIN3AIUHA U KYJITYPHI.

MecTo yueOHOro Kypca B y4eOHOM IUIaHe

CormacHo ywyeOHOMYy TutaHy B /-9 Kiaccax wu3ydaeTcss Y4eOHBIM Kypc
«Anrebpa», KOTOpPBI BKIIOYAET CIEAYIONINE OCHOBHBIC PA3JCibl COICPKAHUS:
«Yucnma w  BBIUMCICHUSA», «ANTeOpandecKkne BBIpAKEHUS», «YPaBHCHHS U
HEpaBeHCTBA», «DyHKIINI.

VYueOHbIll M1aH Ha u3ydeHue anreOpbl B 7-9 kiaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HENETI0 B TCUCHHE KAXKIOTO roja OOy4YeHUs, BCEro 3a TPH Toja
o0yueHnust — He MeHee 306 yueOHBIX YacoB.

Copaepxanue yueOHOT0o Kypca (1o rogam o0y4eHus )

7 KJIIACC

Yucna u évtuucnenusn

PanuonajbHBIE YHCIA

JIlpo6u OOBIKHOBEHHBIC W JIECSATHYHBIC, TIEPEXOJ OT OJHOW (OPMBI 3aIUCH
npobeit k gpyroi. [loHsTHe panMOHAIBHOTO 4YHCa, 3alKlCh, CpPaBHECHHE,
YHOOPSIAOUMBAHUE  PAllMOHAIBHBIX  4ucell.  ApudMmeruyeckue  JEUCTBUA  C
palMoOHaIbHBIMU YKClIaMU. Pelienue 3aaady U3 peajabHOM MPAKTUKW HA 4acTH, Ha
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poowu.

CreneHb C HaTypaJdbHBIM IIOKa3aTeJeM: ONpeJelieHne, mnpeoOpa3oBaHue
BBIPAKEHUI Ha OCHOBE OIPEACIICHHUS], 3aIUCh OOIBIINX YUCEN.

[IpoueHTsl, 3anuch TPOLUEHTOB B BUAE APOOU U ApOOHU B BUAE NPOLEHTOB. TpH
OCHOBHBIE 33]1a4¥ Ha MIPOLEHTHI, PELICHNE 3aJ1a4 U3 PEAIbHON ITPAKTUKH.

[IpuMeHeHNE  TNPU3HAKOB  JEIMMOCTH, Pa3JIOKEHHWE Ha  MHOXKUTEIU
HATypaJIbHBIX YUCET.

PeanpHble  3aBUCMMOCTH, B TOM  4YHCie T@psiMas W oOpaTHas
IIPONIOPLIMOHAIBHOCTH.

Anzebpauueckue evipasicenus

[lepeMeHHBIE, YHCIOBOE 3HAYEHHUE BBIPAKECHUS C MEpeMeHHOU. JlomycTruMble
3Ha4YeHUsl NepeMeHHbIX. [IpencraBieHre 3aBUCMMOCTA MEXKIY BEJIMYMHAMHU B BHUJIC
dbopmybl. Beruucienus no gpopmynam.

[IpeoOpa3zoBanre OyKBEHHBIX BBIPAKEHUM, TOKIECTBEHHO PaBHbIE BbIPAKEHUS,
npaBuia MpeoOpa3oBaHMsl CyMM M MPOMU3BEACHHI, MpaBuja PAaCKpPBITHUS CKOOOK U
MIPUBEJEHUS TOJOOHBIX ClIaraeMbIX.

CBoiICTBA CTENEHH C HATYPAJIbHBIM [TOKA3ATEIIEM.

Opnowiensl 1 MHOrowieHsl. CreneHp MHOrowieHa. CllO)K€HHE, BBIYMTaHUE,
YMHOXXEHHE MHOTOWIEHOB. DOPMYJIBI COKPAIIEHHOTO YMHOKEHUS: KBaAPAT CYMMBI U
kBagpaT pasHoctu. DopMyna pa3sHOCTH KBaaparoB. Pa3nokeHMe MHOTIOYIECHOB Ha
MHOKHTEJIH.

Ypaeunenua

VYpaBHEeHUE, KOpEHb YpaBHEHHMs, NpaBuwia MpeoOpa3oBaHUs YypaBHEHMUS,
PaBHOCUIIBHOCTDh YPaBHEHU.

JIuHeliHOE ypaBHEHME C OJHOM IEPEMEHHOM, YHMCIO KOPHEH JMHEWHOIO
YpaBHEHUS, PEIICHUE JTUHEHHBIX ypaBHEHU. COCTaBIEHUE YPAaBHEHUN IO YCIOBUIO
3a7a4yu. Pelenre TeKCTOBBIX 3a/1a4 € MOMOIIBIO YPAaBHEHUM.

JTuneiinoe ypasnenue ¢ 06yms nepemennvimi u e2o epagux’. Cucrema aByx
JVHEWHBIX YpPAaBHEHHWW C JBYMsI NEPEMEHHBIMU. PelleHne cucTteM ypaBHEHHM
coco0OM ToJICTaHOBKU. [IpuMephl pelieHrs TEeKCTOBBIX 3a/lay € MOMOILBIO CUCTEM
YpaBHEHUH.

Koopounamot u cpagpuxu. @ynukyuu

Koopaunara Touku Ha npsMoir. UucnoBbele MPpOMEXyTKH. PaccTosiHue mexny
JBYMSI TOYKaAMU KOOPJIMHATHOU MPSIMOM.

[TpssmoyromnpHas cuctema koopauHat, ocu OX u Oy. Abcuucca v opIuHaTa TOUYKH
Ha KOOpPJIMHATHOM TuiockocTu. [Tpumepsl rpadukoB, 3aganHbix popMynamu. Utenue
rpauKOB peaIbHBIX 3aBUCUMOCTEH.

[Tonsitue dpynkiuu. ['paduk dpynkiuu. CpotictBa GpyHKIu. JInHelHas GyHKIHS,
e€ rpaduk. I'paduk hyakium Y = KX + b. I paguueckoe pewtenue nunetinvix ypasnenuil
U cucmem JUHEUHbIX YPAGHEHULI.

2
3)ICCB 1 1aJI€€ KYpCUBOM 0003HaYEHBI TEMBI, U3YUCHHUEC KOTOPBIX MPOBOAUTCA B O3BHAKOMHUTEIILHOM IIJIAHE. Ilemaror
CaMOCTOATEJIbHO OIPCALCIIACT 00BeM HU3y4aeMoro mMmarepuajia.
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8 KJIACC

Yucna u éviuucnenusn

KBanpatueiii kopeHb u3 uucna. Illowamue 00 uppayuoHaibHOM Uucie.
Hecamuunvie npubnusicenuss uppayuoHanvHulx ducen. CBOUCTBA apHUPMETHUECKUX
KBaJPAaTHBIX KOPHEH U UX MPUMEHEHUE K MPe0oOpa30BAHMIO YHCIOBBIX BBIPAXKEHUHN U
BBIUHCIICHUAM. /[elicmeumenvHbvle YuUcia.

Crenens C LeNbIM ITOKa3aTeneM U e€ cBoricTBa. CTaHIapTHAs 3alIMCh YUCIA.

Anzebpauueckue evipasicenus

KBagpaTHbIil TpEXUIEH; pa3IoKEHUE KBAAPATHOTO TPEXUJIEHA HA MHOKUTEIIH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOWMCTBO alreOpanyecKkou ApoOH.
CnoxxeHue, BBIYMTAHUE, YMHOXKEHHUE, JCJICHHE  alreOpandeckux  JIpoOei.
PannonanbsHbie BBIpaXKEHUS U UX MPE0Opa3OBaHUE.

Ypasenenusa u nepasencmea

KBaapatHoe ypaBHeHHe, (popMysia KOpHEW KBaJIpaTHOTO ypaBHEHUS. Teopema
Buema. Pemienne ypaBHeHUH, CBOIAIIMXCS K TMHEMHBIM U KBaJgpaTHbIM. [Ipocteimue
JIPOOHO-paIMOHAIBHBIC YPABHEHHUS.

I'paguueckas unmepnpemayus ypagHenuii ¢ 08yMs NEPeMEHHbIMU U CUCEM
JIUHEUHbIX YpABHeHUull ¢ 08yms nepemeHHvimu. IlpuMepbl pelieHHus CHUCTEM
HEJIMHEWHBIX YPABHEHUM C IByMs] IEPEMEHHBIMH.

Pemenue TeKCTOBBIX 3a/1a4 aJIreOpandeckiuM CrioCoOOM.

HucioBble HEPABEHCTBA U MX CBOWCTBA. HepaBeHCTBO ¢ OAHOM NEPEMEHHOM.
PaBHOCMIIBHOCTH HepaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJIHOW TEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJJHOW MMEPEMEHHOM.

Dynkyuu

[Tonsitue pyukuuu. OOIaCTh ONpeeIeHUS U MHOXKECTBO 3HAUCHUN (DYHKITHH.
Crioco6bl 3a1aHust (PYHKITHIA.

I'padux pynkuuu. Yrenue cBoricTB PyHKIuu 1o e€ rpaduky. [Ipumepsr
rpa@ukoB (PyHKIHMA, OTPa)KAIOIIKUX PEATTbHBIE MPOLECCHI.

OYHKIMK, OMNHUCHIBAIOLIME TIPSMYI0O W OOpaTHYIO MPONOPIHUOHATIBHBIC

3aBHCHMOCTH, uX rpadukn. Oyukmuny = X,y = X,y = " y =k I'paguuecroe
X

peuwienue ypagHe Ul U Cucmem ypasHeHu.

9 KJIACC

Yucna u évluucienus

JleicTBUTEIbHBIE YHCIA

PanpoHaabHbIE YUCIA, UPPAYUOHANbHBIE HUCAA, KOHe4Hble U OeCcKOHeuHble
oecsmuunvle Opoou. Muoocecmso OeticmeumenbHbiX Yuce, Oellcmsumenbhble Yucid
Kak beckoHeunvle decsimuunvie Opodou. Bzaumuo oonosnaunoe coomsememeue mexicoy
MHONCECMBOM OCllCMEUMETbHBIX YUCET U KOOPOUHAMHOU NPSMOIU.

CpasHenue — OellcmeumenbHblX — uucel, apu@memuyeckue  Oelucmeuss ¢
OelcmeumenbHbIMU YUCTAMU.

W3mepeHust, NPUOJIHIKEHUsI, OLEHKH
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Pasmepbl OOBEKTOB OKpYXalOUIEr0 MHpa, JJIMTEIbHOCTh IPOLECCOB B
OKPY’KAIOILIEM MUPE.

[TpubmmkénHoe 3HAYCHHUE BEIWYMHBI, TOUHOCTh NMpuOMmmKeHus. OKpyrieHue
yucen. [Ipuknaka u olieHKa pe3yJIbTaTOB BEIYMCIECHUN.

Ypasenenusa u nepasencmea

YpaBHeHHs € OJHOM NIepeMEeHHOM

JInnerinoe ypaBHeHuE. Pellienrue ypaBHEHUM, CBOSIIUXCS K JIUHEHHBIM.

KBanparnoe ypaBHenue. PemeHne ypaBHEHUN, CBOISAIIMXCS K KBaJgpaTHBIM.
bukBanpatHoe ypaBHeHUE. [Ipumepsl peuienus ypasHeHUuu mpemvel U 4emseépmou
cmenenell pa3ioHceHuem Ha MHONCUMEU.

Pemenue qpoOHO-parmOHAIBHBIX YPaBHEHUH.

Pemenne TeKCTOBBIX 33714 aITreOpanvdecKuM METOIOM.

Cucrembl ypaBHeHUH

VYpaBHeHue ¢ JABYyMs MEPEeMEHHBIMU U ero rpaduk. Pemienuwe cucrem ByX
JMHEWHBIX YPABHEHUM C NIBYMs IEPEMEHHBIMU. PernieHue cucteM ABYX ypaBHEHHI,
OJIHO W3 KOTOPBIX JUHEWHOEe, a Jpyroe — BTOpod creneHu. [paduyeckas
MHTEPIIPETALNs CUCTEMBI YPABHEHUN C IByMsI IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 33/1a4 alNreOpandeckum CrocoOoM.

HepaBencTBa

YucnoBble HEPABEHCTBA U X CBOMCTBA.

PemieHre JIMHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOM. PemeHue cucrem
JUHEWHBIX HEPAaBEHCTB C OJHOM mnepemMeHHOM. KBaapaTHble HEpaBEHCTBA.
['paduueckass wuHTEprpeTanis HEPABEHCTB U CHUCTEM HEPABEHCTB C JIByMs
MIEPEMEHHBIMU.

Dynkyuu

KBagparuunas ¢pynkuus, e€ rpaguk u ceoictsa. [lapabomna, kooparHaTHI
BEPILMHBI TapadoJibl, 0Ch CAMMETPUHU MapadoIbl.

I'paduku bYHKIHH: y = kx, y = kx + b, y= X,
y = JE y = k;I/I MX CBOMCTBA.

Yucnoewvie nocnedosamenvhocmu

Omnpenesnenue U cnoco0bl 3aJaHUA YMCJIOBBIX N10CJIeI0BATEIbHOCTEH

[loHsiTHE YMCIOBOM NOCIEAOBATENBHOCTH. 3aJaHUE IIOCIEN0BATEIBHOCTH
pPEKYppEeHTHOHN (hopMyIoi U GopMyIIOl N-TO YieHa.

ApudmMeTudecKas ¥ reOMeTpUYECKas MPOrpeccuu

Apudmernueckass U reomeTpuyeckas mnporpeccur. Popmynbl N-ro 4jeHa
apu(pMETHIECKON U TEOMETPUUECKOM MPOTPECCUid, CyMMBI TIEPBIX N UJICHOB.

H3zobpadicenue unenos apugmemuueckou u 2eoMempudeckou npozpeccul
MOUYKaAMU HA KOOPOUHAMHOU NAOCcKoCmu. JIuHelnvlil u 3KCNOHEHYUANbHBI POCM.
Cnooicrvie npoyenmboi.
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I[TPUMEPHA PABOYA ITPOTPAMMA YUYEBHOI'O KYPCA «I'EOMETPUS».
7-9 KITACCBI

Henn usyyenust y1eOHOro Kypca

OO01mume uenu uzydeHus yueoHoro kypea «I'eomerpusi» npeacrasiessl B [IOOIT
OOQO. Onu 3akimOyYaroTCA, MPEkKIEC BCEr0O B TOM, YTO Ha YPOKax TI'€OMETPHUH
oOydJaronuiicss y4uTCcs MPOBOJAUTH JIOKAa3aTElIbHBIE  PACCYKICHHS, CTPOUTH
JOTUYECKNE YMO3aKJIKOYEHUs, IOKa3blBaTh HCTUHHBIC YTBEPKICHUS M CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYXKACHUA «OT MPOTUBHOIO», OTINYATh
CBOMCTBa OT MPHU3HAKOB, (OPMYIUPOBATH OOpaTHbIE yTBEepXkAeHUA. B o0yueHun
YMEHHUIO PACCYX AaThb COCTOUT BAXXHOE BOCIMTATEILHOE 3HAYEHHE HW3YUYCHHS
reOMETPUH, IPUCYLIEE UMEHHO OTEYECTBEHHON MaTEMaTUUYECKOM IIKOJIE.

BTopoil uenpt0 HM3y4eHHS] TEOMETPUM SBJISECTCS HCIOJB30BAHHUE €€ Kak
MHCTPYMEHTA MPU PEUICHUM KaK MaTeMAaTHMYeCKHUX, TaK M MPaKTUYECKUX 3ajad,
BCTPEYAIOUIUXCS B pEAIbHOM )KU3HU. DTOMY COOTBETCTBYET BTOPAsl, BBIYUCIUTEIbHAS
JUHUS B M3YYEHUU TE€OMETPUM B MIKOJIe. [[JI1 3TOro y4HMTENH0 PEKOMEHIYETCS
noa0UpaTh 3aJa4d MPAKTHYECKOTO XapakTepa g pacCMaTpPUBAEMBbIX TEM, YUUTh
0oOy4Jaronuxcsi CTpPOUTh MaTeMAaTUYECKUE MOJIETTU PEAbHBIX KU3HEHHBIX CUTYaIUM,
MIPOBOAUTH BBIYMCIECHUS M OLIEHUBATh aJCKBAaTHOCTH IIOJIYYEHHOTO pe3yJbTaTa.
KpaitHe BaxkHO mNOMYEPKMBATH CBSI3M TEOMETPUM C JAPYTUMH [PEIMETaMH,
MOTHUBUPOBATh HCIIOJIb30BATh OMNPENETICHUSI T€OMETPUUYECKUX (DUTYp U TOHSTHIA,
JEMOHCTPUPOBATH MPUMEHEHUE TTOJTYYCHHBIX YMEHUN B (U3HUKE U TEXHUKE. DTH CBS3H
HauOoJiee IpKoO BUIHBI B TeMaX «BekTopbD, « [pUroHOMeTpu4ecKue COOTHOIICHHUS,
«Metoa koopauHa™» u «Teopema ITudaropay.

MecTo y4eOHOro Kypca B y4eOHOM ILJIaHE

CornmacHo ydeOHOMy TulaHy B /-9 Kiaccax wu3ydaeTcs YYeOHBIA Kypc
«I"eomeTpus», KOTOPBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE Pa3/eiibl COACPHKAHUS:
«I"eomeTpuueckue pUrypsl 1 uX CBONCTBa», «3MepeHne reoOMeTpUIECKUX BEIIMUUHY,
a Takxke «JlekapToBbl -KOOpAMHATBI Ha IUIOCKOCTW», «BekTopsDy, «/IBrMKeHUs
mockoctu» U «IIpeoOpazoBanus mogo0ous .
VY4eOHbIil MIaH NpelycMaTpUBAeT U3yYEeHUE T'€OMETPUM Ha 0A30BOM YpOBHE,
UCXOs 13 He MeHee 68 yueOHBIX 4acoB B y4eOHOM TOMY, BCETO 3a TP roj1a 00ydeHus
— He MeHee 204 yacos.

Conep:xkanue yueOHOro Kypca (1mo rogam o0yueHus )

7 KIIACC

Hauvanbuble noHATHA reoMeTpun. Touka, npsmasi, OTpe30K, JIyd. Yrosu. Buubl
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yriaoB. BeprukaibHble ©W  cMeXHble yriabel. buccekrpuca yria.  Jlomanas,
MHOTOYTroJIbHUK. [[apanienbHOCTh M NEPIEHAUKYIAPHOCTD MPAMBIX.

Cummempuunvle ghucypuol. OcHosHble CB0UICMBA 0CEBOL cummempuu3. IIpumepsnr
CUMMETPHH B OKPYKAIOILIEM MHPE.

OcHogHble nocmpoeHus ¢ NOMOWbIO YUPKYJISL U TUHEUKU.

Tpeyronsuuk. BeicoTa, Merana, OuccekTpuca, Ux CBoicTBa. PaBHOOEIpeHHBIN
Y PaBHOCTOPOHHUI TpeyroJbHUKH. HepaBEeHCTBO TpEyroJibHUKA.

CBolicTBa 1 NMPU3HAKU PaBHOOEIPEHHOTO TpeyroibHUKa. [Ipu3Haku paBeHCcTBa
TPEYTOJIbHUKOB.

CBoiicTBa U NMPU3HAKY NapaJUIeNbHBIX NpsMbIX. CymMMa yrioB TpeyroJbHHKA.
BHeniHue yribl TpeyroibHUKA.

[IpssMOyTOJIbHBIA ~ TPEYroiabHUK. (CBOHCTBO MEOUAHbl  MOPSIMOYTOJIBHOTO
TPEyTOJbHHKA, IPOBEAEHHON K TMNOTEHY3€. [Ipu3Haku paBeHCTBA NPSIMOYTOJIBHBIX
TPEYroJILHUKOB. [IpAMOYTOIBHBIH TPEYTOIBHUK C YIIIoM B 30°,

HepaBeHcTBa B reOMETpUN: Hepagencmeo mpey2oibHuKa, HEPABEHCTBO O JJIMHE
JOMaHOW, TeopeMa O OoJbIIeM yrjie ¢ OoJIbIIEd CTOPOHE TPEYroJIbHHKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

l'eomempuueckoe mecmo mouex. buccekTpuca yriia W CEpEeOUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OKpy>KHOCTB U KpPYT, XOpJla U JUaMeTp, UX CBOKCTBA. B3auMHOE pacnoioxKeHue
OKpPYXHOCTM M npsmoil. KacarenpHas M cekymiass K OKpYXHOCTH. OKpy>KHOCTb,
BIIMCAaHHAas B yroJj. BrimcanHas u onucaHHas OKpY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

Yerpipéxyronpauku. [lapamnenorpamMm, ero nmpusHaku M cBoWcTBa. YacTHbIE
Cllyyad TMapajiesiorpaMMoB (TIpSMOYTOJIBHUK, pOMO, KBajapar), MX MPU3HAKU U
cBoiictBa. Tpameuusa, paBHOOOKass Tpamemusi, €€ CBOHCTBA U MPU3HAKU.
[IpsiMoyrosibHAas Tpaneuus.

Memoo yosoenus meouansl. Llenmpanvras cummempusi.

Teopema Paneca u meopema o nponopyuoHalbhvix ompeskax. CpeaHue JINHANA
TPEYrOJIbHUKA U Tpaneuuu. [lenmp macc mpey2onrbHuka.

Ilooobue mpeyeonvrukos, kodppuyuenm noooodus. Ilpuznaku noooodus
mpey2onvrukos. llpuMmenenne noao0us Npu pelieHuH MPaKTUIECKUX 3a/1a4.

CpoiicTBa miomaneid reomerpuyeckux ¢uryp. Dopmyinbl i JIOMIATU
TpPEYroJibHUKA, Mapaienorpamma, pomba u Tpanenuu. OTHOIIEHHE IUIOMIAIeH
MO00HBIX (UTYP.

Brruncnenne miuomaned TPEYyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl [ludaropa npu pemeHun
MPaKTUYECKUX 3a]1a4.

CuHyC, KOCHUHYC, TaHT€HC OCTPOr0 yrIjia MPsSIMOYTOJIbHOTO TPEYroJbHUKA.

3 3IICCB " 1aJIc€ KypCUBOM 0003HaYEHBI TEMBI, U3YUYCHUEC KOTOPBIX IPOBOJUTCA B O3HAKOMUTEIILHOM IUIAHE. Ilemaror
CaMOCTOATEJIbHO OIPCALCIIACT 00BeM HU3y4aeMoro mMmarepuajia.

24



OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TPUTOHOMETPHYECKUE (DYHKIMH YITIOB
B 30°, 45° u 60°.

BrycanHbIe U HEHTPAIbHEIE YIJIbL, YTOJI MEXIY KacaTeabHOU U XOpAOM. YIIIbI
MEXIy XOpJaMU W CEKyI[MMH. BIMCaHHBIE U ONMCAHHLIE YETHIPEXYTOJIBHUKH.
B3aumnoe pacnojioxkeHue ABYX OKpykHocreil. Kacamme okpyxknocreil. OOuue
KacaTelbHbIE K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, Tanresc yrios ot 0° 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOX1€CTBO. POPMYJIBbI TPUBEACHUS.

Pemenne tpeyrosbHUKOB. Teopema KOCMHYCOB U TeopeMa CHHYCOB. Pemenue
MPAKTUYECKUX 33]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.

IIpeobpaszosanue noooobus. [looobue coomeemcmeenHbix /1eMEeHMO8.

Teopema o npousgedenuu ompesKoe Xxopo, meopemvl 0 NPOU3Ee0eHUU OMPe3K08
CceKywjux, meopema o Keaopame KacamenibHou.

Bektop, gmumHa  (MOAydb) — BEKTOpa,  COHANpPABJICHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO HaIlPaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTH BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpallMd HaJX BEKTOpaMH. PasnmokeHwe BekTopa 1O  JIBYM
HEKOJUIMHEApHbIM BekTopaM. Koopaunartsl BekTopa. CKalsspHOE IPOU3BEICHUE
BEKTOPOB, IPUMEHEHME JIJI1 HAXOXKIACHUS JJIMH U YTJIOB.

JlexapToBBl KOOPAMHATHI HA IUIOCKOCTH. YpagHenus npsamot N OKPYKHOCTH B
KOOpPJIMHATAX, MEPECEYEHUE OKPYKHOCTEM M MNpsAMBIX. MeETOoJ KOOpPAMHAT U €ro
MIPUMEHEHHE.

[IpaBriIbHBIE MHOTOYTOJNBHUKY. JJTMHA OKpYKHOCTHU. [ panycHas u pagnanHas
Mepa yriia, BBIYMCICHHUE JJIMH IyT OKpy>KHOCTeH. [Inonanpe kpyra, ceKkropa, cCEerMeHTa.

Hsuoicenus naockocmu u @HympeHHue cummempuu guayp (dnemenmapibvie

npeocmaenenus). Ilapannenvroiii nepenoc. Ilosopom.
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[TPUMEPHA I PABOYAS ITPOI PAMMA YUEBHOI'O KYPCA
«BEPOATHOCTD U CTATUCTUKA» 7-9 KIIACCBI

Henn usyyenust y1eOHOro Kypca

B coBpemenHOM 1IM(PPOBOM MUpPE BEPOSITHOCTh M CTATUCTHKA MMPUOOPETAIOT BCE
OOJIBIITYI0 3HAYMMOCTh, KaK C TOYKH 3PCHUS MPAKTUYCCKUX MPUIOKEHUN, TaK U UX
posii B oOpa3zoBaHuU. Kaxkplil 4eIOBEK MOCTOSSHHO NMPUHUMAET PEIICHHS Ha OCHOBE
MMEIOLIUXCS Y HEro AaHHBIX. A 1711 00O0OCHOBAHHOTO MPHUHSATHS PEUICHUS B YCIOBUSIX
HeJOoCTaTKa WM u30bITKa WHGOPMAMU HEOOXOAMMO B TOM YHCJIE XOPOIIO
c(hOpMHUPOBAHHOE BEPOATHOCTHOE M CTATUCTUYECKOE MbllIeHne. IMeHHO mosToMy
OCTpO BCTaja HEOOXOJUMOCTh CHOPMHUPOBATH Yy OOydYaroUUXcsi, B TOM YHCIE
oOyuaroruxcst ¢ 3I1P, (yHKIMOHANBHYIO TPaMOTHOCTbH, BKJIIOYAIOUIYI0 B ceOsl B
KaueCTBE HEOTHEMJIEMON COCTABJISIONIE YMEHHE BOCIPUHHMATh U KPUTUYECKH
aHAJIM3UPOBaTh MH(OpPMAIUIO, MPEICTABICHHYIO B Pa3IMYHbIX (OpMax, MOHUMATh
BEPOSATHOCTHBIA XapakKTep MHOTMX pPEaJbHbIX IPOLECCOB M 3aBHCUMOCTEH,
IIPOU3BOJAUTH MPOCTEHIINE BEPOATHOCTHBIE PACUYETHl. 3HAKOMCTBO C OCHOBHBIMU
MpUHIMIIAMU cOOpa, aHAJIW3a U MPEACTaBICHUS JAHHBIX U3 PA3IMYHBIX cep KU3HU
00111ecTBa U TOCYJapCTBA MPUOOIITAET 00yUarOIKXCsl K 00IIECTBEHHBIM UHTEPECaM.

B ctpykrype mnporpamMmbl yueOHOro Kypca «BeposTHOCTP M CTaTUCTHUKA»
OCHOBHOI IIKOJIBI BBIICJIEHBI CIIEYIOLINE COAEPKATEIBHO-METOIUYECKHE JINHUU:
«lIpencraBneHre TaHHBIX U ONUCATENbHAS] CTATUCTUKA»; «BEpOSITHOCTEY»; « QIEMEHTHI
KOMOMHATOpUKn»; «BBegenue B Teoputo rpadosy.

Copnepxxanue nuHum «lIpencraBneHue NaHHBIX M ONMUCATENbHAS CTATUCTHKA»
CIIY>KUT OCHOBOM 1111 POpMHUPOBAHUSI HABBIKOB pa0OThI ¢ MH(OPMALIMEH: OT YTCHUS U
MHTEpHpeTalul HHPOPMALIMK, TMPEACTABICHHOW B TabnMIaxX, Ha auUarpaMmax H
rpagukax 1m0 coOopa, MNPEACTaBICHUS MW aHalIu3a [JaHHBIX C HCIOJIb30BAHUEM
CTaTUCTUYECKUX XapaKTepUCTUK CpPEIHUX M paccermBaHus. Paboras ¢ JaHHBIMH,
oOyuaroruecst ¢ 3[1P y4yaTcsi cuuThIBaTh U UHTEPIPETHPOBATH JTAHHBIE, BHIJIBUTATD,
apryMEHTHUPOBaTh W KPUTUKOBATh MPOCTEUIINE THUIOTE3bl, PA3MbIIUISATh Haj
(dakTOpamMu, BBI3BIBAIOIIMMH HM3MEHYMBOCTh, M OICGHMBaTh MX BIHUSHUE Ha
paccMaTpUBaEMbl€ BEIMUYUHBI U MTPOIIECCHI.

NHTYUTUBHOE TNPEICTABICHUE O CIYyYaMHOM WM3MEHYMBOCTH, HUCCIIEIOBAHUE
3aKOHOMEPHOCTEW M TEHACHUMN CTAHOBUTCSI MOTUBUPYIOLIEH OCHOBOM U1l U3YUYEHHUS
Teopun BeposiTHocTed. bomnbinoe 3nauenue st oOyvarornuxcst ¢ 3I1P 31ecy umerot
MPaKTUYECKUE 3aJaHUs, B YACTHOCTH OIBITHI C KJIACCUYECKUMU BEPOSATHOCTHBIMU
MOJIETISIMU.

[TonsiTuE BEPOSATHOCTH BBOJIUTCA Kak Mepa MpaBIONoAo0us Ciy4dailHOro
coobiTus. [lpu u3ydyenun kypca oOyvarommuecs ¢ 3I1IP 3HakoMsTCS C TIpOCTEHIITUMU
METOJJaMH  BBIYMCIIEHUS  BEPOATHOCTEM B  CIy4allHBIX OKCHEPUMEHTaX C
PABHOBO3MOXHBIMU ~ 3JIEMEHTAPHBIMU ~ MCXOJIaMH, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJISIONIMMU CTaBUTh M pemaTh OoJjiee CIOXKHBIE 3amadyn. B Kypc BXOIsT
HayajJbHbIE TNPEACTABICHUS O CIy4YalHBIX BEJIMYMHAX M HMX  YHUCIOBBIX
XapaKTEPUCTUKAX.
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Takxe B paMKax 5TOro Kypca OCymiCCTBIIACTCSA 3HAKOMCTBO OGY‘L’&IOH.II/IXC}I C
3I1P C MHOXKECTBAMH u OCHOBHBIMH oncpanuiaMu Han1 MHOXECCTBaMU,
pacCMaTpuBarOTCa IMPUMEPbI MMPHUMCHCHUA JId PCHICHHA 3a/lad, a TaKiKe
HUCIIOJB30BaHUs B IPYIHX MATCMATUICCKUX KypCax U y‘-Ie6HBIX npeamMceTax.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHE

B 7-9 xmaccax usydaercs Kypc «BeposSTHOCTh M CTaTHCTHKA», B KOTOPBIN
BxoAsaT pasnpensl: «lIpencraBneHve AaHHBIX W ONUCATENbHAs  CTaTUCTHKAy;
«BeposaTHOCThY; «DIIeMEeHTh KOMOMHATOPUKNY; « BBeneHue B Teopuro rpadony.

Ha u3yuenue nanHoro kypca oTBoAMT 1 y4eOHBIM yac B HEAENIO B TECUCHHUE
KaXkJ10ro roga o0ydeHus, Bcero 102 yaeOHbBIX Jaca.

Conepxanue yueOHOr0o Kypca (1o rogam o0yueHus)
7 KIIACC

[IpencraBnenne JaHHBIX B BUJAEC TAONWI], AUArpaMM, TpaduKoB. 3amoOTHEHHUE
Ta0JINIL, YTEHHUE U MIOCTPOCHUE TUarpamM (CTOJOMKOBBIX (CTONIOYATHIX) U KPYTOBBIX).
Urenne rpadMKoB peajbHBIX IpoieccoB. M3Biedenne nHpopManuu U3 Auarpamm u
Ta0JIHII, UCTIOIh30BAHNE U UHTEPIPETAIINS JaHHBIX.

OnucartenbHasi CTaTUCTHKA: cpeaHee apupMeTHdYecKoe, MeauaHa, pa3max,
HauOoJplliee W HauWMEHbIee 3HAYeHUsT Ha0Opa YHCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYUBOCTH.

Cryuatinslii 3Kkcnepumenm (onvlm) u ciaydatinoe codovimue. Beposmnocme u
yacmoma. Ponb manoeeposamuulx u npakmuyecku 00CmMo8ePHbIX cOObIMUL 8 NPUPOOe
u 6 oowecmse. Monema u uepanvbHas KOCMob 8 MeOPUU 8EPOSIMHOCIEN

I'pagh, eepwuna, peopo. Cmenenv eepuumvl. Hucio pébep u cymmapHas
cmeneHb eepuiut. [lpeocmasnenue o ceaznocmu epaga. Llenu u yuxnwi. [lymu 6
epaghax. O6x00 cpagha (urepos nyms). [Ipedcmasnenue 06 OpUEHMUPOBAHHOM
epaghe. Pewenue 3a0au c nomowvbto 2pagos.

8 KJIACC

[IpencraBiieHre JaHHBIX B BUC TaOJHII, AUArpamMm, rpauKoB.

MHOXeCTBO, 2JIEMEHT MHOXKECTBa, NOAMHOXecTBO. Omnepanuu  HaJ
MHOKECTBaMU: 0ObEeIMHEHUE, mepecedueHue, aonoaHenrne. CBoicTBa omeparuii Haj
MHO>KECTBaMH: MIEPEMECTUTEINIBHOE, coueTaTesbHOE, pacnpeaeauTeNbHOE,
BKJIIOUeHMs. Vicnosib3oBaHue rpaduuecKoro MpeacTaBICHUs] MHOKECTB ISl OTIMCaHUs
peabHBIX MPOLIECCOB U SBJICHUM, PU PEIICHUU 3a/a4.

Hsmepenue pacceusanusi 0anuwlx. /{ucnepcus u cmaHoapmHoe OmKIOHeHUe

4
3IICCB " 1aJIc€ KypCUBOM O603HaquBI TEMBI, U3YUYCHUEC KOTOPBIX IPOBOJUTCA B O3HAKOMUTEIILHOM IUIAHE. Hezlaror
CaMOCTOATEIIBHO OIPCACIIACT 00BeEM HN3y4a€Moro mMmarepua’a.
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YUCI08bIX HAOOPOB. [luazpamma pacceusanusl.

DnemeHTapHbIe COOBITHS — Ciy4aitHoro ombiTa. CiydaitHbie  COOBITHS.
BepositHocT coObITHI. ONBITBH ¢ PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMH.
Crnydaiinpiii BEIOOpP. CBSI3b MEXIY MAJOBEPOSTHBIMHU U TIPAKTUYECKU TOCTOBEPHBIMU
COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

epeso. Ceoticmea Oepesbes: eOUHCMBEHHOCMb NYMU, CYWeCmB08aHUe GUCAYEl
BEPUIUHDL, CB5A3b MEJHCOY UYUCIIOM GepuiuH U yuciom pébep. llpasuno ymHodceHUs.
Pewenue 3a0au c nomowwio epaghos.

Ilpomueononodcnvie coovimus. [uacpamma unepa. ObveduHeHue u
nepeceuenue  coovimui. Hecoemecmuvie  cobvimus.  Dopmyra  crodiceHus
gepossmuocmell. Ycnoenas eeposmuocms. Ilpasuno ymmuoowcenus. Hesasucumvie
coovimus. I[Ipedcmasnenue sxcnepumenma 6 6ude oepesa. Pewenue 3aoau Ha
HAXoJIcOeHUe 8eposmHOCmell ¢ NOMOWbIO 0epeda CAYYAlH020 3IKCHepUMeHmad,
ouazpamm Jiinepa.

9 KJIACC

[IpencraBnenue JaHHBIX B BUJIE TaOJIUII, TUarpamMm, TpauKoB, UHTEPIIPETAIIUS
JaHHBIX. UTeHUE U MoCTpoeHUE TaOIHI], TUarpaMM, TpauKoB M0 peaIbHbIM JaHHBIM.
[lepectanoBku u (akropuan. CoueTaHuss U YUCIO COYETaHUU. IpeyeorbHux
llackans. Pemenue 3a1a4 ¢ UCMOJIb30BaHUEM KOMOUHATOPUKHU.
l'eomempuueckas eepoamuocmo. Cnyyaiinviii 66100p MOYKU U3 ueypsbl Ha
NJIOCKOCMU, U3 OMPE3Ka U U3 0yeUu OKPYHCHOCIU.
HcnbiTanue. Ycnex u Heygaya. Cepust CnbITaHUK A0 niepBoro ycnexa. Cepust
ucneiTanuii bepuyiu. BeposarHocTu coObITHIT B cepun ucnibiTaHuil bepryiu.
CnydailHasg BeIMYMHA W PpaACIpENIENIEHUE BEpOsITHOCTEH. MaremaTudyeckoe
OXuJaHue u nucnepcus. [IpuMepsl MAaTEMaTUYECKOTO 0KUAAHUS KAK TEOPETUYECKOTO
CpPEIHEr0 3HAYEHHUS BEIMUMHBI. MaTeMaTuuecKoe 0KUaHUE U JUCTIEPCUS CITyYalHOU
BEJIMYMHBI «YUCJIO YCTIEXOB B CEPUU UCTIBITAHUN bepHyIm».
[Tonarue o 3akoHe OoybmIUX yuces. M3MepeHue BEepOsITHOCTEH C MOMOIIbIO
gacToT. Posib 1 3HaUeHHE 3aKOHA OOJIBIITUX YKCET B IPUPOJIEC U OOIIECTBE.

IIpuMepHbIe KOHTPOJIbHO-U3MEPUTEIbHbIE MATEPHAJIbI

[IpoBeneHNE OLEHKUM JOCTHKEHUW IUIAHUPYEMBIX pE3YyJIbTATOB OCBOEHUS
y4eOHOro NMpeaMeTa MpoBOAUTCS B (hOpME TEKYIIEro U pyOeKHOTO KOHTPOJIS B BUJIE:
KOHTPOJIbHBIE Pa0OThl, CaMOCTOSITEbHbIE pPa0OThl, 3aueThl, MaTeMaTUYECKHE
JTUKTAHTBI, TPaKTUYECKHe pPabOThl, MUCHMEHHBIH OTBET TIO0 WHIUBUIYATbHBIM
KapTOYKaM-3aJIaHHsIM, TECTUPOBAHUE.

Jlst ob6yuaromuxcst ¢ 3[IP Bo3mMokHO n3MeHeHne GOopMyITHPOBKH 3a7aHUI Ha
«TIOIIATOBYIOY, aAaNTAIUIO MPEJIaraeMoro 00yJaroIieMycsi TECTOBOTO (KOHTPOJIBHO-
OIIEHOYHOT0) MaTepHayia: HCIOJIb30BAHHE YCTHBIX M NUCHbMEHHBIX HWHCTPYKIIHA,
YOPOIIEHUE JITTMHHBIX CIOXKHBIX (DOPMYIUPOBOK MHCTPYKIIUN, PEIIEHUE C OMOPON Ha
aNropuT™, 00pasell, UCIOJIb30BAHKUE CIIPABOYHON HHPOPMALIUU.
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MaremaTuka
S5 KJjace
Koutponbshas padota Ne 1. Tema. Harypanbhbie yncna.
Kontponbnas padora Ne 2. Tema. JleficTBUS ¢ HATYpaIbHBIMU YHCIIaMHU.
Kountponbshas padora Ne 3. Tema. Mcnonb3oBanue CBOMCTB AeUCTBUI TpU
BBIYHCIICHUSIX.
KontponbsHas padora Ne 4. Tema. YTIibl U MHOTOYTOJIbHUKH.
KoHntponbHas padora Ne 5. Tema. J[eTuMOCTh 4KCell.
KontponbsHas padora Ne 6. Tema. OObIKHOBEHHBIE JPOOH.
Kontponbnas padota Ne 7. Tema. CrnoxxeHue u BBIYUTaHHE POOEH.
Kontponbnas pabota Ne 8. Tema. YMHOXeHUE U IeJIeHUE JPOOEH.
Kontponbhas pabora Ne 9. Tema. Jlecatuunnie npoou. CpaBHEHHE AECATUYHBIX
pobei.
KonTponbhas padota Nel0. JleficTBus ¢ 1eCATUYHBIMU APOOSIMHU.
Kontponbshas padota Ne 11. Tema. UToroBast KouTposibHas padoTa.
6 kimace
Kontponbshas padota Nel. Tema. JlenuMoCTh HATYpaIbHBIX YHCEL.
Kontponbshas padora Ne2. Tema. O6bikHOBeHHAas1 ApoOb. OCHOBHOE CBONCTBO
poowu.
Kontponbshas padota Ne3. Tema. OtHowenue. [Tponopius.
Kontponbshas padora Ned4. Tema. [IporieHT.
KontponbsHas padora Ne5. Tema. UeTbipexyronbHUK. @OpMyIIbl IEPUMETPA U
MJIOIIAU TPSIMOYTOJIbHUKA.
Kontponbhas padora Ne6. Tema. [lonoxxuTtenbHble U OTpULIATENIbHBIE YHCIIA.
CpaBHEHHE NIOJIOKUTEIIBHBIX U OTPULIATEIBHBIX YUCEIL.
Kontponrnas padota Ne7. Tema. CiokeHHE U BEIYUTAHUE TTOJIOKUTEIIBHBIX U
OTPULIATEIbHBIX YUCEIL
Kontponbsnas padota Ne8. Tema. YMHOKEHHUE U ACICHUE TIOJIOKUTEIbHBIX U
OTPULIATEIbHBIX YUCEIL.
Kontponbnast pabora Ne9. Tema. IIpsmoyronpHasi cucremMa KOOpAMHAT.
JnarpaMmsl.
Kontponbshas padota Nel10. Tema. UToroBast KoHTpoapHast padoTa.

Auredpa
[/ wkJjaace
Kontponbaast pabora Nel. Tema. Apudmernueckue  naeWcCTBUA  C
palMOHAIBHBIMUA YUCIIAMM.
Kontponbshas pabora Ne2. Tema. CtenieHb ¢ HaTypalbHBIM MOKa3aTeJIeM.
Kontponbhas padota Ne3. Tema. bykBeHHbIE BbIpaKEHHUSI.
Kontponbshas padota Ne4. Tema. MHOTOWIICHBI.
Kontponbshas padota Ne5. Tema. @opMyIibl COKPAILIEHHOTO YMHOKEHHUS.
Kontponwsnas padora Ne6. Tema. JInHeliHoe ypaBHEHHE ¢ OJTHOM MTEPEMEHHOM.
Kontponbshas padora Ne7. Tema. CucteMbl JIMHEWMHBIX YPaBHEHUU.
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Kontponwsnas padora Ne 8. Tema. Koopaunate! u rpaduku.
Kontponbnas padora Ne 9. Tema. [lonsitue pynkiun. Jluneitnas pyHkus.
Kontponbshas padora Nel0. Tema. Mtoroasi koHTpoapHas padboTa.
8 kiace
Kontponbshas padora Nel. Tema. KBaapaTHsiii kopeHb. ApudMeTUudecKuii
KBaJpAaTHBIN KOPEHb.
Kontponbaast paGora Ne2. Tema. CremeHp ¢ ILEJIbIM  OKa3aTEJEM.
CranpapTHbIA BU]I YHUCIIA.
Koutponbaast pabora Ne3. Tema. AunreOpamyeckass napoOb. CokparieHue
TPOOEH.
Kontponbnas padota Ned. Tema. JleficTBusi ¢ anreOpanuyecKuMu ApOOSIMHU.
KontponbsHas padora NeS. Tema. KBanpaTHbie ypaBHEHUSI.
KoutponbHas padora Ne6. Tema. YpaBHeHUs, cBOAAIIMECS K KBaJpPaTHBIM.
TexkcroBble 3a7a41, CBOASIIMECS K KBaJPATHBIM.
Kontponbshas pabota Ne7. Tema. CucteMbl ypaBHEHHIA.
KontponbHas padora Ne8. Tema. UnucnoBble HEpaBEeHCTBA U UX CBOMCTBA.
KontponbsHasg padora Ne9. Tema. CucteMbl HEpaBEHCTB € OJTHOM EPEMEHHOM.
Kontponbhas padora Ne 10. Tema. @ukiuu. yucaoBbie PyHKIIUH.
Kontponbshas padota Nel 1. Tema. iToroBast KOHTpoJbHask padoTa.
9 knace
Kontponbshas padora Nel. Tema. Uucsa v BBIYUCICHUS.
KontponbsHas pabota Ne2. Tema. YpaBHEHUSs ¢ OJTHON IEPEMEHHOM.
KonTponbHas pabora Ne3. Tema. J[poOHO-paliioHa bHbIE YpaBHEHHUSL.
Kontponbhas pabota Ne4. Tema. CucteMbl ypaBHEHHH ¢ IBYMsI IEPEMEHHBIMU.
Koutponbshas padota NeS. Tema. JIunelinble HepaBEHCTBA C OHON EPEMEHHOM.
Kontponbshas pabota Ne6. Tema. KBanpaTHsie HepaBeHCTBA.
Kontponbhas padora Ne 7. Tema. KBaapatuunast GyHKUHS U €€ CBOMCTBA.
Kontponbshas padota Ne 8. Tema. Apudmerndeckas nporpeccusi.
Kontponbsnas padota Ne 9. ['eomeTpuueckas mporpeccusi.
Kontponbshas padota Nel10. Tema. UTorosast KoHTpoJibHas padoTa.

I'eomerpust
[/ wjaace

Kontponbaast padora Nel. Tema. OcCHOBHBIE T€OMETPUYECKHE CBOWCTBA

MPOCTEUITUX PUTYD.
Kontponbshas padota Ne2. Tema. CMexHbIE U BEPTUKAIBHBIC YTIIBI.
Kontponbshas pabota Ne3. Tema. [Ipu3Haku paBeHCTBa TPEYTrOJIHLHUKOB.
Kontponbshas pabota Ne4. Tema. PaBHOOEIpEeHHBIN TPEYTOJIBHUK.
Kontponbshas pabota Ne5. Tema. [TapannensHbie npsMebIe.
KonTponbnas padota Ne6. Tema. Cymma yrioB TpeyrojabHHUKA.
Kontponbshas padota Ne 7. Tema. OKpy>KHOCTb U KPYT.
Kontponbshas padota Ne6. Tema. UTorosast KoHTpoJibHast paboTa.

8 kiace
Kontponbshas padota Nel. Tema. UeTblpexyrobHUKH.
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Kontponsnas padota Ne2. Tema. Cpenssisi iuHus TpeyrojabHuka. CpenHsis
JIMHUS TPAICLUH.
Kontponsnas padora Ne3. Tema. [nomaas TpeyroyibHuKa, apawuieiorpaMmma.
Kontponbshas padora Ned. Tema. [Tnomaas mogoOHbIX GUryp.
Kontponbshas padota Ne5. Tema. Teopema IMudaropa.
KontponbHas padota Ne6. Tema. YTIIbl B OKPYKHOCTH.
Kontponbshas padota Ne7. Tema. UToroBast KoHTpoJibHas paboTa
9 knacc
Kontponbshas padota Nel. Tema. Peniennie TpeyroibHUKOB.
KontponsHas padota No2. Tema. [1nomaau TpeyroibHUKa, YETHIPEXYTOIbHUKA.
KontponbsHas padora Ne3. Tema. BekTopsl.
KonTponbnas padota Ned. Tema. JlekapToBbI KOOPAMHATHI HA TUIOCKOCTH.
KontponbsHas padora Ne5. Tema. [TpaBuibHbIe MHOTOYTOJIbHUKH.
KontponbsHas padota Ne6. Tema. [Tnomaas kpyra u ero 4actei.
Kontponbshas padota Ne7. Tema. UTorosast KOHTpoJibHas padboTa.

BeposiTHOCTB U CTATHCTHKA
[/ wJjaace

Kontponrnas padota Nel. Tema. [IpencraBieHue JaHHBIX.
Kontponbshas pabora Ne2. Tema. OnucaTenbHasi CTATUCTHUKA.
Kontponbshas padota Ne 3. Tema. Cirydaiinasi '3MEHYUBOCTb.
Koutponbshas padota Ne 4. Tema. BeposiTHOCTh U HacToTa CIy4yailHOTO

COOBITHSI.

8 kiacce
KontponbsHas padota Ne 1. Tema. MHoxecTBa.
Kontponbshas pabota No2. Tema. BeposTHOCTH ClTydyaliHOTO COOBITHSI.
Kontponbshas paborta Ne 3. Tema. Cinyuaiinbie COOBITHS.

9 knace
Kontponwnas padora Ne 1. Tema. DiieMeHTh KOMOMHATOPUKH.
KontponbsHas padora Ne 2. Tema. McnbiTanus.
KonTtponbsHas padota Ne 3. Tema. CiryqaitHas BenmrdnHa.
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INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHMS YUEBHOI'O ITPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBAIMA K OOyYEHHUIO MaTeMaTHKE W IICJICHAMPABICHHON MO3HaBATEILHOM
NESATENBHOCTH;

MOBBIIIEHUE  YPOBHS CBOE€M  KOMIETEHTHOCTH  4Y€pe3  MNPAKTUUYECKYIO
NEATEIIbHOCTh, TPEOYIONIYI0 MAaTEMAaTUUECKUX 3HAHUM, B TOM YUCJIE YMEHHUE YUUTHCA
y IpYTUX JIOAEH;

CIIOCOOHOCTH OCO3HABATh CTPECCOBYIO CUTYAlIUIO, OBITh TOTOBBIM JEHCTBOBAThH
B OTCYTCTBHE I'apaHTUHN yCIIEXa;

crocobHocTh oOy4aromuxcss ¢ 3[IP k oco3HaHuio cBoux JeUUIUTOB U
MIPOSIBIIEHUE CTPEMIICHHUS K UX MPEOI0JICHUIO;

CIIOCOOHOCTH K CAMOPA3BUTHIO, YMEHUE CTaBUTh IOCTUKUMBIC 1IENIH;

YMEHHUE pa3inyarh Y4eOHbIE CHUTyallud, B KOTOPBIX MOXHO JICMCTBOBATH
CaMOCTOSITEJIbHO, W CHUTyalluW, TJ€ CIIeAyeT BOCIIOJIb30BaThCS CIIPABOYHOM
uH(popMaIuen Wik IpyruMu BCIOMOTaTeIbHBIMU CPEICTBAMU;

CIIOCOOHOCTH IEPEHOCUTD MOJTYyUYEHHBIE B X0/1€ OOYUECHHS 3HAHUS B AKTYaJIbHYIO

CUTYaIHIO (TPU PEIICHUH KUTEHCKUX 3a/1a4, TPEOYIOIUX MaTeMaTHYECKUX 3HAHUH);
CIIOCOOHOCTh OPUEHTUPOBATHCA B TPEOOBAHUSAX U MPABWIAX MPOBEICHUS
MPOMEKYTOUYHOW Y UTOTOBOM aTTECTALINH;
OBJIaJICHUE OCHOBaMH (PMHAHCOBOI IPAMOTHOCTH.

METAIIPEAMETHBIE PE3YJIBTATbBI

Ognaodenue ynueepcanbHolmu y4eOHbIMU HOZHAGAM ETbHBIMU OCUCHEUAMU:

YCTaHABIIMBATh  MPUYMHHO-CIICICTBEHHBIC CBS3M B XOAE€  YCBOCHHS
MaTeMaTHYeCKOTro MaTepuana;

BBISBIIATH Ne(PUIIUT TaHHBIX, HEOOXOMUMBIX ISl PEIICHHS ITOCTaBJICHHOM
3a/1a4H;

C TIOMOIIIBIO YUUTENS BEIOMPATH CIIOCO0 pellieHrs MaTeMaTUYeCKON 3a/1auu
(cpaBHUBATh BO3MOYKHBIC BAPUAHTHI PEIICHUS );

NPUMEHSITh M TPeoOpa3oBbIBATh 3HAKM M CHUMBOJILI B XOJ€ PEIICHUS
MaTeMaTUYECKHX 3a]1ay;

yCTaHaBJIMBATh UCKOMOE M JAHHOE NP PEIICHUN MAaTEMaTUYECKOM 3a/auH;

MOHUMATh U UHTEPIPETUPOBATH MHGOPMAIIHIO PA3TMYHBIX BUIOB U (hopm
MIPE/ICTABIICHUS;

WJUTIOCTPUPOBATH PeliaeMble 3a71a4 TpadUIEeCKUMH CXEMaMU;

3¢ (HEeKTUBHO 3aTTOMUHATH U CUCTEMATU3UPOBATH HH(POPMAIIHIO.

MOHUMATh W UCTIOJIh30BaTh MAaTEMAaTHUYECKUE CPEICTBA HATISIMHOCTH (Tpadukwy,
aUarpaMMbl, TaONMUIBI, CXEMbI U Jp.) s WUIIOCTPAIlUA, WHTEPIPETaIUH,
apryMeHTaIl1H.
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Ognaodenue YHUGepcanbHblMu yueoHviMuU KOMMYHUKAMUGHHIMU
odeicmeusamu:

OpPraHM30BBIBATh y4e€OHOE COTPYIHHYECTBO U COBMECTHYIO NEATEIBHOCTBH C
YYUTEIEM U CBEPCTHUKAMM B IIPOLIECCE PEIICHUS 3a4a4;

B3aMMOJEMCTBOBATh U HAXOJUTh 00IIME CLIOCOOBI padOThl; paboTaTh B IPyIIIE:
HaXOAUTh OOIlee pelleHHe U pa3peliaTh KOH(IMKTHI Ha OCHOBE COIVIACOBAHMS
HO3UIMM 1 yuyéTa MHTEPECOB; CAylIaTh NapTHEPA; GOPMYJINPOBATH, ApPTYMEHTHPOBATH
U OTCTanBaTh CBOE MHEHHE;

IPOrHO3UPOBAaTh BO3HMKHOBEHHE KOH(MIMKTOB MPU HAJIWYUM PA3HBIX TOUYEK
3peHusl U paspeuiaTb KOHQJIMKTHI Ha OCHOBE Yy4yéTa MHTEPECOB M IO3MULUN BCEX
YYAaCTHHUKOB;

apryMEHTUPOBAaTh CBOIO IMO3MIMI0O W KOOPAMHUPOBATH €€ C NO3ULMAIMU
NapTHEPOB B COTPYIHHUYECTBE IPHU BBIPAOOTKE OOIIEro pPEIICHHS B COBMECTHOM
NEATENBHOCTH;

BBIIIOJIHATh CBOKO 4YacTh PabOThl, JOCTHraTh KAauyE€CTBEHHOI'O pPE3yJbTaTa WU
KOOPAUHUPOBATH CBOM JIEVCTBHUS C IPYTUMH WICHAMU KOMAH/IbL;

OLIEHMBATh KA4E€CTBO CBOETO BKJIaJa B OOIIMH IPOIYKT.

Osnadenue yHu6epcantbHbIMU YUEOHLIMU PECYSIAMUECHBIMU OCUCM EUAMU:

CTaBUThb LIEJIM, BBIOUPATh U CO3/1aBaTh AJITOPUTMbI JJIsl PEIICHUs] Y4eOHBIX
MaTeMaTHYECKUX MpooIem;

IJJAHUPOBATh U OCYILECTBIIATH IEATEIBHOCTD, HANIPABICHHYIO HA PEIICHUE
3a/1a4 UCCIIEIOBATENIBCKOIO XapaKTepa.

bopMynupoBaTh W YAEpPKUBaTH YYE€OHYIO 3aJady, COCTAaBJIATh IUIAH U
MOCJIeI0BATEIbHOCTD JICHCTBUI;

OCYUIECTBJISITh KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOUMBbIE KOPPEKTHUBBL;

KOHTPOJIMPOBATh MPOLECC U PE3yJbTaT yueOHON MaTeMaTH4YECKOM
NEATENBHOCTH;

aJIeKBaTHO OLIEHUBATh MPABUIILHOCTh WJIM OIIMOOYHOCTD BBIMOJHEHUS yUEOHOM
3a/1auu, €€ OOBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOXHOCTH €€ PEIICHMUS;

CJIMYaTh CHOCO0 JNEHCTBUS U €ro Pe3ysbTaT ¢ 3aJaHHBIM ATAJIOHOM C IEJbIO
0OHapyKEeHHsI OTKIIOHEHUH U OTIMYHM OT 3TAJIOHA.

IPEIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEIICHUN YUEOHOMH
3a/1a4u;

NOHUMATh MPUYUHBI, 10 KOTOPHIM HE ObUI JOCTUTHYT TpeOyeMblid pe3ysbTar
JEsITeIbHOCTH, OINpPEAENATh MO3UTHBHBIE M3MEHEHMs] U HalpaBlieHUs, TpeOyrolue
najabHenIen padoThl;

peryJiMpoBaTh Clioco0 BBIPAKEHUS IMOLHIH.

NPEAMETHBIE PE3YJIBTATBI

PesynbpTaThl ocBOoeHUs ydeOHOTO mpeaMera «MaTtemaTuka (BKIo4as anreopy,
T€OMETPHIO0, BEPOSITHOCTh M CTATUCTUKY)», PACIpPECICHHBIE MO TojaM OOydeHUS,
(bOpMyYIUPYIOTCS TIO IPUHIIUAITY T00aBIEHUSI HOBBIX PE3YIhTAaTOB OT I'0JIa K TOY, yKe
Ha3BaHHBIC B IPEABIAYIINX FOAaX MO3UILNH, KaK MPABUIIO, TOCTOBHO HE MOBTOPSIOTCS,
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HO YYMTBIBAIOTCS (PE3yJIbTaThl OYEPEAHOr0 TroJa M0 YMOJYAHUIO BKIHOYAIOT
pe3yNbTaThl MPEABIAYIIUX JIET).

[IJIAHUPYEMBIE PEJAMETHBIE PE3YJIbTATbI OCBOEHUSI IIPUMEPHOI
PABOYEI [IPOT'PAMMBI KYPCA «MATEMATUKA» (II0 TOJIAM
OBYUEHNS)

OcBoenue yuyebHoro kypca «Marematuka» B 5—6 Kilaccax OCHOBHOM IIKOJIbI
JOJKHO OOecreunBaTh JOCTHKEHUE CIEAYIONIMX MPEAMETHBIX 00pa30BaTeIbHBIX
PE3yJIbTaTOB:

5 KVIACC

Yucna u eviuucnenusn
OpueHTHPOBATHCA B MOHATHUSIX U ONIEPUPOBATh HA 0230BOM YPOBHE TEPMHUHAMU,
CBSI3aHHBIMU C HATYpaJIbHBIMH YK CJIaMU, OOBIKHOBEHHBIMU U JIECITUYHBIMU APOOSIMHU.

CpaBHUBATh U yOPSAJ0YMBATH HATYPAJIbHBIE YKCIIA, CPABHUBATH B TPOCTEUIIINX
cllydasix OObIKHOBEHHBIE IpOOH, IECATUUHBIE IPOOH.

CoOTHOCHUTD TOUKY Ha KOOPJIMHATHON (YUCIIOBOM) MPSMOM C COOTBETCTBYIOLIUM
el UncIIoM U U300pakaTh HaTypabHbIC YUCIIAa TOYKAMHU Ha KOOPAMHATHOM (YUCTIOBOM)
IIPSAMOM.

BoInonHAT  apupMeTUYECKUe JEUCTBHS C HATypaJbHBIMU YHUCIAMH, C
OOBIKHOBEHHBIMU APOOSIMU B MPOCTEUILINX CITydasiX.

BbINONHATE IPOBEPKY, MPUKUIKY PE3YJIHTATA BHIUUCIECHUN.

OKpyrasTh HaTypaJbHbIE YKCTA.

Pewenue mexcmoawix 3adau

Pemarb TekcTOBBIE 3alaud apUPMETHUECKUM CHOCOOOM U C MOMOUIBIO
OpPraHM30BAHHOTO KOHEYHOro Imepedopa BCEeX BO3MOXKHBIX BapuUaHTOB (IIpH
HEO0OXOMMOCTHU C HAIIPABJISAIONIEH TTOMOIIBIO).

Pemarte 3amaun, copepkamue 3aBUCUMOCTH, CBSA3BIBAIOIIUE BEJIINYUHBI:
CKOPOCTb, BPEMSI, PACCTOSTHUE; LI€HA, KOJIMYECTBO, CTOUMOCTH (P HEOOXOAUMOCTH C
MCIIOJIb30BAaHUEM CITPAaBOYHOM MH(OPMAIIIH).

Hcnonb30BaTh KpaTKUE 3aIUCH, CXEMbI, TAOIUIbI, 0003HAYEHUS NPU PELICHUU
3a1ad.

[Tonb30BaTHCS OCHOBHBIMH €IMHHUIIAMHU U3MEPEHUS: 1LIEHbI, MACChI; PACCTOSHUA,
BPEMEHH, CKOPOCTH; BBIPaKaTh OJHU €IMHMIBI BEIMYHMHBI uyepe3 Apyrue (mpu
HEO0OXOJMMOCTH C OMOPOI Ha CIIPABOYHYIO HH(OPMALIHIO).

W3Bnekate wuH(OpMaIMiO, MPEACTAaBICHHYI0 B TaOJWIle, HA CTOJIO0YATON
auarpaMMe, HTHTEPIIPETUPOBATh NIPEACTABICHHBIE JAHHBIE, HCIIOJIb30BATh JaHHBIE ITPU
peLIeHUH 3aa4.

Haznaonan ceomempus

[Tonb30BaThCA TE€OMETPUUECKUMHU TMOHATHSIMU: TOYKA, MPsAMasi, OTPE30K, JIyd,
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yIoJl, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBoauTh TpUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHpa, HMEoIUX (Gopmy
U3YYCHHBIX TEOMETPUUECKUX PUTYD.

Hcrnonb30BaTh TEPMUHOJIOTHIO, ITPH HEOOXOAMMOCTU IO BH3yaJIbHOW OIOpPE,
CBA3aHHYIO C yIJIaMH: BEpIIHMHA, CTOPOHA; C MHOTOYTOJIbHHUKAaMHU: YIOJl, BEpIIMHA,
CTOPOHA, TUAaroHalb; C OKPYKHOCTBIO: PaIUyC, TUAMETP, LIEHTP.

N300paxkarb H3y4deHHbIE TeoMeTpuueckue GUrypbl Ha HEIMHOBAaHHOM U
KJIETYaTOW Oymare ¢ MOMOILBIO LIUPKYJIS U JIMHEWKHU (TI0CIIE COBMECTHOTO aHAIN3a).

HaxoauTe INMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C IOMOIIBIO
JVHEWKU, CTPOUTh OTPE3KH 3aJaHHOW JUIMHBI, CTPOUTH OKPYKHOCTH 3aJaHHOIO
paguyca.

Hcrnonb30BaTh CBOWCTBA CTOPOH W YIJIOB MPSAMOYTOJIbHUKA, KBajgpaTa Il UX
MIOCTPOEHUS, BEIYMCIICHUS IUTOIIAN U IEPUMETPA.

Beluucnsate mepuMeTp MW IUIOAAbL KBaApara, MNPSMOYroJbHUKA, (Uryp,
COCTABJICHHBIX W3 MPSAMOYTOJIBHUKOB, B TOM 4Hucle (Uryp, u300paxE€HHBIX Ha
KJIeT4yaTon Oymare.

[Tonb30BaTbCA OCHOBHBIMM METPUYECKHMMH €IMHHUIIAMH H3MEPEHUsl JUIMHBI,
IUIOUIA/IN; BBIPAXKATh OJHU €IUHUIIBI BEIMUMHBI Yyepe3 Apyrue (Ipu He0OXOAMMOCTH C
OTIOPOM Ha CIIPaBOUYHYIO HH(POPMAIHIO).

Pacnio3naBaTh napannenenumes, Ky0, HCIIONIb30BaTh TEPMUHOJIOTHIO: BEPIINHA,
pedpo rpaHb, UBMEPEHHUS; HAXOAUTh U3MEPEHUS Napajlieenunena, Kyoa.

Bbruncnsate 00béM KyOa, mapamienenurena Mo 3aJaHHbIM H3MEpEeHHsIM (C
OTMIOpOM Ha AJITOPUTM Y4YE€OHBIX ACHCTBHI), MOJIB30BAThCA €IWHUIIAMU U3MEPEHUS
o0BEMa.

PemaTe HecnoHblE 3aJadyd HAa HU3MEPEHHE TIE€OMETPHUYECKUX BEIMYHUH B
MPAKTUYECKUX CUTYaUSIX (TPU HEOOXOIUMOCTH C BU3YyaIbHOU ONOPOH).

6 KJIACC

Yucna u évtuucnenusn

OpHEeHTUPOBATHCS B MOHATUAX U ONEPUPOBATH HA 0A30BOM YPOBHE TEPMHUHAMU,
CBA3aHHBIMHU C PA3JIMYHBIMU BHUJAMHU YHUCEN M CHOCOOaAMHU MX 3alUCH, NEPEXOAUTH
(ecyii 3TO BO3MOXKHO) OT OAHOM (DOPMBI 3aMCH YKCTIA K JPYTOM.

CpaBHUBaTh M yHOPSAIOYMBATH ILIEJIbIE YHCIIA, OOBIKHOBEHHBIE U JIECATUYHBIC
IpoOu, CpaBHUBATh YKCJIa OJTHOTO U Pa3HbIX 3HAKOB.

BoInonHATh aprpMeTndecKkre 1eUCTBUS C HATypaJbHBIMU U LETbIMU YHCIIAMU,
OOBIKHOBEHHBIMHU U JIECATUYHBIMH JIPOOSIMH, TIOJIOKUTEILHBIMU U OTPUIIATEILHBIMH
YUCJIaMHU.

Bbluncnars 3Ha4€HUsI YUCIIOBBIX BBIPAYKEHUM, BBITTOIHATh NPUKUJIKY U OLIEHKY
pe3ynbTaTa BBIUMCICHUHN; BBIOJHITH MPEOOPA30BAaHUS YUCIIOBBIX BBIpAKEHUN Ha
OCHOBE CBOMCTB apu(hMETHUECKUX JIEHCTBUM.

CoOTHOCUTH TOUKY Ha KOOPAUHATHOM MPSIMOM C COOTBETCTBYIOLIUM €M YHCIIOM
Y U300pa)kaTh YUCIIa TOYKAMU HA KOOPJIAMHATHON NPSIMOM, HAXOJUTh MOYJb YHCTIA.

COOTHOCUTh TOYKH B MPSMOYTOJIbBHOW CHUCTEME KOOPAMHAT C KOOpJAUHATAMHU
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ATOU TOYKH.

OxpyrasTe IeNble 4YHucia W ACCATHYHBIE NpoOu (1o 00pasily), HaXOJWUTh
NpUOTUKEHUS YU CEIL.

Yucnoevie u OyxkeeHHble BbIPAIHCEHUA

OpueHTUPOBATHCS B IMOHATUAX U ONEPUPOBATH HA 0A30BOM YPOBHE TEPMHUHAMH,
CBSI3aHHBIMH C 3aIIUCBIO CTETNICHU YHMCJIA, HAXOAUTH KBaJApaT U KyO 4KcClia, BBIYUCIATh
3HAYEHUS MPOCTEUIITUX YUCIIOBBIX BBIPAXKEHUHN, COAEPKAIINX CTCTICHHU.

[Tomp30BaThCA MPU3HAKAMHU ACIUMOCTH (TIpU HEOOXOAMMOCTH C OMOpPOH Ha
ITOPUTM TMPABUJIIA), PACKIIABIBATh HATYpaIbHbIE YUCIIA HA POCTHIE MHOKHUTEIIH.

Tonvzoeamucs macuimabom, COCTABISITh IPOTIOPIIUU U OTHOIIICHHUS.

Hcnonb3oBaTh OYKBBI JJis1 0003HAUCHHS YHCEN MPU 3aMUCU MaTEMaTHUYECKUX
BBIDQXKEHUWM, HAXOAUTh 3HAUYCHUSI OYKBEHHBIX  BBIPAXXECHHUM,  OCYIIECTBIISS
HE0OXOIUMbIE TMOJACTAHOBKM W TMpeoOpa3oBaHus (C OMOPON Ha ajJrOpUTM Yy4eOHBIX
JEHCTBUM).

HaxoanTe HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pewenue mexkcmoguwix 3a0au

Pemate MHOromaroBble TEKCTOBBIE 3aJla4ll apUPMETHYECKUM CIIOCOOOM C
OIIOPO¥ Ha BOINPOCHBIN IIAH.

Pemats MpoCTEeNIINE 3a/1a4u, CBSI3aHHBIC c OTHOILIEHHUEM,
MPONOPLUHUOHAIBHOCTBIO BEJIWYMH, MPOLUEHTAMH; PEIIaTh TPU OCHOBHBIE 3aJa4d HA
JpOOU U MPOIEHTHI.

Pemate 3amaum, conepraimiue 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIUYUHBIL:
CKOPOCTh, BpEMsi, paCCTOSIHUE, 1I€Ha, KOJIMYE€CTBO, CTOUMOCTD; POU3BOAUTEIHHOCTD,
BpeMsi, 00bEMa pabOThI, UCTIOJIB3YS apuPMeTHUecKue JeHCTBUS, OLICHKY, TPUKUIKY;
MOJI30BAThCS SIMHUILIAMU U3MEPEHUSI COOTBETCTBYIOIIUX BETUYHH.

CocTtaBisaTh OyKBEHHbBIC BBIPAKEHHS 10 YCIOBUIO 3a/1aui MOCI€ COBMECTHOTO
aHaIu3a.

N3BnekaTs wWHpOpMaIUio, MPEICTABICHHYIO B TaOiMIaX, Ha JMHEHHOM,
CTOJIOYATOM WJIM KPYroBOM JuarpamMmax, HWHTEPIPETUPOBATH MPEACTaBICHHBIC
JIAHHBIE; UCTIOJIb30BATh JAHHbBIC MIPU PEIIEHUU 3aa4.

[TpencrapisaTs nHGOPMAIIUIO ¢ TTOMOIIBIO TAOJMI, TUHEHHON M CTOJI0YATON
JMarpaMm.

Haznaonaa zeomempus

[IpuBoauTh TpHUMEpPHl OOBEKTOB OKPYXKAIOIIET0 MHpa, HUMEIHX (Gopmy
W3YYEHHBIX TEOMETPUUECKUX IUIOCKMX M TPOCTPAHCTBEHHBIX (UTYp, MPUMEPHI
PaBHBIX U CHMMETPUYHBIX (UTYP.

N300pakath ¢ MOMOIIBIO IUPKYIIS, IMHEWKH, TPAHCTIOPTHPA HA HEIMHOBAHHOMN
U KJIETYaTOM Oymare n3y4eHHbIe IIJIOCKUE reOMeTpUIecKre (GUrypbl 1 KOHPUTyparuu,
CUMMETPUYHBIC (PUTYPHI.

NmMeTr mnpencraBiieHME O TEOMETPUYECKHX TOHSTHUAX: PABEHCTBO (QUTYP,
CUMMETPHUSI, OCh CAMMETPHUHU, LIEHTP CUMMETPHH.

HaxoauTe BeTUYUHBI YIJIOB U3MEPEHUEM C TTOMOIIIBIO TPAHCIIOPTUPA, CTPOUTH
yIUIbl 3aJJaHHOW BEJMYMUHBI, M0JIb30BAThCS MPU PELICHUM 3a1a4 I'pagyCHONM Mepoun
YIJIOB; PacClO3HABATh HA YEPTEkKAX OCTPBIN, IPAMOU, pa3BEPHYTHIN U TYIION YTJIBL.
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BbraucnsaTe AMMHY JIOMaHOW, NEpUMETP MHOTOYTOJBHUKA, TMOJIb30BaThCS
EAVMHUIIAMU U3MEPEHUS JIJTMHBI, BHIPAXKATh OJTHA €IUHUIIEI U3MEPEHUS JIMHBI Yepe3
TpyTHE.

HaxoauTh, HCTIONB3ys YepPTEKHBIE HHCTPYMEHTBI, PACCTOSHUS: MEXKIY IBYMS
TOYKAMH, OT TOYKH J0 TIPSMOM, TTMHY ITyTH Ha KBaJIpaTHOU CETKE.

Beraucnsate  mimomanas  QUTYp, COCTaBICHHBIX M3  MPSIMOYTOJHHUKOB,
HCITOJTh30BaTh pa30MECHKE HA IPSIMOYTOJILHUKH, Ha PaBHBIC (DUTYPHI, TOCTPAUBAHUE IO
MPSMOYTOJIbHAKA; TI0JIh30BATHCS OCHOBHBIMH CAMHHUIIAMU W3MEPCHUS TUIOIIAIN;
BBIPAKATh OJHY €IUHUIIEI U3MEPEHUS TUIOMIAAN Yepe3 Apyrue (MIpu HE0OXOIUMOCTH C
OTIOPOM Ha CIPABOYHYIO0 HH(GOPMAIIHUIO).

Pacro3naBaTh Ha MOJESIX W M300pKEHUSX NUPAMHIY, KOHYC, ITWIMHJIP,
MCIIOJIb30BaTh TEPMUHOJIOTHIO: BEpIINHA, PeOpO, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N300paxaTh Ha KJIETIATON Oymare MpsMOyTOIbHBIN TapaIeIeTUIIe]T.

Beraucisite 006€M TIPSIMOYTOJIEHOTO TapajuleNienuieia, Ky0a, Mmojab30BaThCs
OCHOBHBIMHU €JIMHHIIAMH W3MEPEHHsI 00bEMa; BBIpAKATh OJHU CIAMHHIIBI H3MEPEHUS
00bEMa uepe3 Apyrue (C ornopoil Ha CPaBOYHYIO HHPOPMAITHIO).

PemaTe HecjoXXHBIE 3a7a4d Ha HAXOXKJICHHE T€OMETPUUYECKUX BEJIUYHUH B
MPAKTUYECKUX CUTYaUsIX (IPU HEOOXOUMOCTH C BU3YaIbHOM OMOPOHt).

IIJTAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATEI OCBOEHU S ITPUMEPHOM
PABOYEN ITPOI' PAMMBI KYPCA «AJITEBEPA» (ITO TOJIAM OBYUYEHU )

OcBoeHue yueOHOro Kypca «Anredpa» Ha ypOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsl JOJDKHO oOOecneuyuBaTh JIOCTHIKEHHE CIEIYIOIMIMX IPEIMETHBIX
00pa3oBaTENbHBIX PE3YJIHTATOB:

7 KJIIACC

Yucna u évtuucnenusn

BreinonHaTh, coderas yCTHbIE W NHUCBMEHHBIE NPUEMBI, apuMETHUYECKUE
JEUCTBUS C pallMOHAIBLHBIMU YUCIIAMU.

HaxoauTh 3Ha4YeHUsI YHUCJIOBBIX BBIPAKEHUM; NPUMEHATH Pa3zHOOOpa3HbIe
CrocoObl M TMPUEMBI BBIUUCIICHUS 3HAYEHUU APOOHBIX BBIPAKEHUH, COAEp KaIInX
OOBIKHOBEHHBIE U JECATUYHBIC JTPOOHU.

[lepexoauTts OoT omHOW (OPMBI 3aMKMCH YUCET K JAPYyrod (mpeoOpa3oBHIBATH
JNECATUYHYIO JpoOb B OOBIKHOBEHHYO, OOBIKHOBEHHYIO
B JICCATHYHYIO, B YaCTHOCTH B OCCKOHEUHYIO JCCATUYHYIO ApoOh). CpaBHUBATH H
YIOPSIAOUMBAThH PAllMOHAIBHBIE YHCIIA.

OKpyIJISTh Ynca.

BBINOMHATS IPUKHUIKY U OLIEHKY PE3yJIbTaTa BBIYMCICHHUM, OLICHKY 3HAYEHUU
YUCJIOBBIX BBIPAYKECHUIM.

BbINonHATH AEHCTBHS CO CTENEHSIMU C HATYPaJIbHBIMU MOKA3aTENSIMU (C OMOPOit
Ha CIPaBOYHYIO0 HHGOPMAITHIO).

[IpuMeHsTh NpU3HAKU ACTUMOCTH, Pa3JIOKEHHE Ha MHOXKUTEIIM HATypaJIbHbIX
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YUCEN.

Pemiats mpocreiilirie NpakTUKO-OPUEHTUPOBAHHBIE 3a/1aud, CBSI3aHHBIE C
OTHOIIICHUEM  BEJIWYMH,  MPONOPLUHOHAIBHOCTHIO  BEJIMYUH,  MPOIEHTAMH,
MHTEPIPETUPOBATH PE3YJIBTATHI PEIICHUS 33724 ¢ YUETOM OTPaHUYCHUI, CBI3aHHBIX CO
CBOMCTBAMH pacCMaTPUBAEMBIX OOBHEKTOB.

Anzebpauueckue eviparxcenus

OpueHTHpOBaTbCd B TOHATHUAX M ONEpPUPOBaTH Ha ©0a30BOM YpOBHE
anreOpanyeckor TepMUHOJIOTHEH U CUMBOJIMKOM.

Haxomute 3HadeHWs OYKBEHHBIX BBIPOKECHUN TIPU 3aJlaHHBIX 3HAYCHHUSIX
NIEPEMEHHBIX.

Brinonuats npeoOpa3oBaHus 1IE0T0 BHIPAXKEHUSI B MHOTOUJICH ITPUBEICHUEM
MOJIOOHBIX CJIAraeMbIX, PACKPBITHUEM CKOOOK.

BBINONHAT YMHOXXEHHE OJHOYJIECHA HAa MHOIOYIEH M MHOTOWIeHa Ha
MHOTOWIEH, TPUMEHATh (POPMYIIbI KBaJpaTa CyMMbI M KBaJIpaTa pa3HOCTH (C OMOPOi
Ha CIIPaBOYHYIO HH(POPMAIIHIO).

OcCylIecTBIATh PA3JIOKEHUE MHOTOWICHOB Ha MHOXHUTEIW C T[OMOIIBIO
BBIHECEHHUS 32 CKOOKHM OOIIEero MHOXKHTENS, TPYIIUPOBKH CJIATa€MbIX, MPUMEHECHHUS
(dhopMyJ1 COKpaIIEHHOTO YMHOXKEHUS (C OMOPOM Ha CIPABOYHYIO0 HHGOPMAIIHUIO).

[TpumeHsTh npeoOpa3oBaHKsl MHOTOWICHOB JJIsl PEIICHUS] PA3IMYHbIX 337a4 U3
MaTeMaTUKH, CMEXKHBIX MPEIMETOB, U3 PEATLHON MPAKTUKH.

Hcnonb3oBaTh CBOMCTBAa CTENEHEH C HATypalbHBIMU MOKa3aTelsiMU I
npeoOpa3oBaHus BbIpAXKEHUH (C OMOPOI Ha CIPaBOYHYIO MH(OPMALIHIO).

Ypasenenusa u nepasencmea

Pemiate nHMHENHBIE ypaBHEHHS C OJHOW NEPEMEHHOW, MPUMEHSA MpaBUia
MepexXo/1a OT UCXOTHOTO YPABHEHUSI K PABHOCHIBHOMY eMmy. [IpoBepsTh, sBiseTcs Ju
YHUCJIO KOPHEM YPaBHEHHS.

NmeTts mpeacTaBieHre 0 Tpa@uyecKuX METOIax P PEIICHUH JIMHEHHBIX
YPaBHEHHI U UX CHUCTEM.

[logOupate mnpuMepbl Map 4YUCEN, SBISIOMIMXCS PEHICHUEM JIMHEWHOTO
YpaBHEHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM MJIOCKOCTH rpadvK JIMHEWHOTO YPABHEHUS C IBYMS
MEPEMEHHBIMU; TIOJIB3YSCh IpadUKOM, TPUBOIUTH MIPUMEPHI PEIICHUS] YPaBHEHUSI.

Pemiath cucteMbl IBYX JUHEWHBIX YPABHEHHU C JBYMsI IEPEMEHHBIMH, B TOM
guce rpadudecku (C Ormopoi Ha aNrOpUTM YIeOHBIX IEHCTBHA).

CocraBnsTh (MOCIE COBMECTHOTO aHANIM3a) U peliaTh JIMHEWHOE YPAaBHEHHE UITH
CUCTEMY JIMHEHHBIX YypaBHEHUW TIO YCJIOBHUIO 3aJlauyd, WHTEPHPETUPOBATh B
COOTBETCTBUM C KOHTEKCTOM 33J]a4M MOJYyYEHHBII pe3ysbTarT.

Koopounamot u cpagpuxu. @ynukyuu

N300pakath HA KOOPJAWHATHOM TIPSIMOM TOYKH, COOTBETCTBYIOIIUE 3a/IaHHBIM
KOOpAMHATaM, Jy4d, OTPE3KH, MHTEPBAJbl, 3alMCHIBATh YKCIOBBIE TPOMEXYTKU Ha
anre0pandecKoMm sI3bIKe.

OTMeuaTrh B KOOPJIMHATHOW IUIOCKOCTH TOYKH MO 33JaHHBIM KOOPAMHATaM;
cTpouTh rpaduku muHEHHBIX GyHKINH. CTpouTh rpaduk ¢pyHkimu y = kx + b.

OnucpiBaTh C TMOMOUIBIO (PYHKIMM H3BECTHBIE 3aBUCHUMOCTH  MEXIY
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BEJIMYMHAMH (110 aJITOPUTMY Y4eOHBIX JIEMCTBHUI): CKOPOCTb, BpPEMsl, PACCTOSHHUE,;
IIeHa, KOJIMYECTBO, CTOMMOCTD; MPOU3BOAUTEILHOCTD, BpEMsl, 00BEM padOTHI.
HaxoauTe 3HaueHne PyHKIIUU 110 3HAUYCHHIO €€ apryMeHTa.
[Tonumaths Tpaduyeckuil crmocod MNpeacTaBiICHUsS W aHalu3a HHGOPMAaIUU,
W3BJICKATh U MHTEPIIPETUPOBATH HH(DOPMAITHIO U3 TPAPUKOB PEATBHBIX MPOIIECCOB U
3aBHCHUMOCTEH.

8 KJIACC

Yucna u eévtuucnenusn

Hcnonb30BaTh HadallbHBIE MPEACTABICHUS O MHOMXECTBE JAEHCTBUTEIIBHBIX
yucen NIl CPaBHEHMS, OKPYIJICHUSI M BBIYMCIICHUN; M300paxaTh ACHCTBUTEIIbHBIC
Yyyciia TOYKaMU Ha KOOPAUHATHOM IIPSIMOM.

[IpumensaTe mnoOHsATHE apU(METUYECKOrOo KBaJIpaTHOrO KOPHS; HaXOJIUTh
KBaJpaTHbIE KOPHH, HCIIONB3Ys MPU HEOOXOIUMOCTH KaJIbKYJATOP; BBIMOJIHATH
mpocTeiiime MpeoOpa3oBaHUsl BBIPAXKEHUHM, CoOJEpKallUX KBaJApaTHBIE KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MAaJIbIX YHUCEN C MOMOIIBIO JIECITHYHBIX
npoOeii u creneHeit uucia 10.

Anzebpauueckue svlparxcenus

[IpumeHATP TOHATHE CTENEHM C LEeJbIM  II0Ka3aTeJeM, BBIIOJHATH
npeoOpa3oBaHUs BBIPAKEHUM, COIEpXkKaIlMX CTENeHU C IEeNbIM ToKaszareineM (c
MCIIOJIb30BAHUEM CITPAaBOYHON WH(MOPMAITIH).

BrINMOMHATE HECIOXHBIE TOXICCTBEHHbIC MPEOOpPa30BaHUsI PAIIMOHATBHBIX
BBIPQ)KEHHI Ha OCHOBE IMPAaBUJI JECWCTBUI HaJl MHOTOWICHAMHU W alreOpanyecKuMu
TPOOSIMH.

PackiianpiBaTh KBapaTHBIN TPEXUIIECH HA MHOKUTEIH.

[IpuMeHsaTh peoOpa3oBaHUsl BBIPAKEHUHN JJIs1 PEIICHUs] Pa3IMYHBIX 3a/1a4 U3
MAaTEMATUKH, CMEKHBIX MPEIMETOB, U3 PEATbHOU MPAKTUKH.

Ypasenenusa u nepasencmea

Pewiath nuHelHbIE, KBaJpaTHbIE YpaBHEHUS (C MCIOJIb30BAHHEM CIPABOYHOMU
uH(pOpMaIMK) U paIlMOHAJIbHBIE YpaBHEHUS, CBOSIIMECS K HUM, CHUCTEMBI JBYX
YPaBHEHHM C ABYMsI IEPEMEHHBIMU.

[IpoBoauTE pOCTENIINE UCCIIEIOBAHNS YPABHEHUN U CUCTEM YPAaBHEHHUM, B TOM
YUCJie C TMPUMEHEHHUEM TpapUUeCKuX MpeICTaBlIeHUl (yCTaHABIWBATh, UMEET JIU
ypaBHEHUE WJIM CHUCTeMa YpPaBHEHHM pEIIEHUs, €CIUM MMEET, TO CKOJBbKO, U TIp.) C
OTIOPOM Ha aJTOPUTM YUEOHBIX JICUCTBUMH.

[lepexoauTh OT CJOBECHOM (QOPMYIUPOBKHM 3aJaud K €€ airedpandeckoin
MOJICIM C TIOMOIIBKO COCTABJICHUS YPABHEHUS WJIM CUCTEMbl ypaBHECHUHU,
WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33]1a4H MOJYYEHHBIA pE3yJIbTAaT.

[IpuMEHSTh CBOMCTBA YUCIOBBIX HEPABEHCTB 11 CPABHEHMS, OLICHKH; peIlaTh
JIMHEWHBIC HEPABEHCTBA C OJTHOM MEPEMEHHOM M MX CHCTEMBI; JaBaTh I'PaUUECKYIO
WJUTIOCTPALUI0 MHOKECTBA PEIIEHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dyukyuu

39



OnepupoBarh Ha 0a30BOM YpOBHE (DYHKIIMOHAJIbHBIE TMOHATUS M S3BIK
(TepMUHBI, CUMBOJHMYECKHE OOO3HAUCHHWS ), OMNPEACNITh 3HauyeHWe (DYHKIUU TI0
3HAYCHUIO apTyMEHTA; ONPEACIISITh CBOMCTBA (PYHKITUH TI0 €€ TpaduKy.

Ctpouts rpaduKH dIeMeHTapHbIX GyHKIM Brma, Yy = X5, Yy =X,y =+x ,y=

k; onuceIBaTH CBOMCTBA YHCIOBOM (DyHKIUU 110 €€ rpaduky (Mpu HEOOXOAUMOCTH C
X

HaITPaBJISIOLIEN TOMOILBIO).

9 KJIACC

Yucna u éviuucnenusn

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAIBHBIE U HPPALIMOHAIIBHBIC YHCIIA.

BoinonsaTh apudmeTrueckue AeUCTBUS C pallMOHATBHBIMUA YUCIAMH, COYETAas
YCTHBIE W TMCHMEHHBIE NPUEMBI, BBINOJHATH BBIYUCIEHUS C UPPAUUOHAIBHBIMU
YUCIIAMH.

Haxonuts 3HaY€HHS CTENEHEN C LETbIMUA MOKA3aTEISIMA U KOPHEW; BBIYUCIATh
3HAYECHMS YUCIIOBBIX BBIPAKCHUM.

OKpyriaTh JCUCTBUTEIIBHBIE YHUCIA, BBINOJHATH MNPUKUAKY pPE3yJbTaTa
BBIUHCJICHU, OLICHKY YHCIJIOBBIX BBIPAXKECHUM.

Ypasnenusa u nepasencmea

PemaTte MHENHBIE M KBaJpPAaTHBIC YPABHEHUS, YPABHECHUS, CBOJAIINECS K HUM,
MpoCTeNIne APOOHO-PAlMOHAIbHBIE YPABHEHMUS.

Pemate mpocreimine CUCTEMBl JBYX JIMHEWHBIX YPAaBHEHUUW C JABYMs
IIEPEMEHHBIMU U CUCTEMBI JIByX YPAaBHEHHM, B KOTOPBIX OJHO YPAaBHEHUE HE SIBIISIETCSA
JUHENHBIM (110 BU3YaJIbHOM OIope).

Pemates mpocreiiniue TEKCTOBbIE 3a7aud aiareOpaudeckKuM CIOCOOOM C
IIOMOIIBIO COCTABJICHHWS YPABHEHUS WA CHUCTEMbl JBYX YPaBHEHUW C JBYMS
[IEPEMEHHBIMU.

[IpoBOANTE MPOCTEUIIINE UCCIEAOBAHNS YPABHEHNN U CHCTEM YPAaBHEHUH, B TOM
qyucjae ¢ NpUMEHEHHEeM TpaduyecKux MpeacTaBieHUul (YyCTaHABIMBATh, UMEET JIH
YpaBHEHUE WM CUCTEMA YPABHEHUM PEILICHHUs], €CITM UMEET, TO CKOJIBKO, U TIp.).

PemaTe nuHEilHbIE HEpaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBA; H300pa)kaTh
pElIEHNEe HEPAaBEHCTB HA YMCIOBOW MpPSMOW, 3alMCHIBATH PELIEHWE C MOMOIIBIO
CUMBOJIOB.

PemaTe cuctembl TMHENHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIKOYAIOIINE
KBaJpaTHOE HEPABEHCTBO; M300pakaTh PEIIEHUE CUCTEMbl HEPABEHCTB HAa YMCIOBOU
MPSAMOM, 3aIUCBIBaTh PELUICHUE C TIOMOIIBI CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA PU PELICHUY PA3JIMYHBIX 33/1a4.

Dyukyuu

Pacno3naBate GyHKIMM U3y4eHHBIX BHUAOB. Iloka3biBaTh CXeMaTHUYECKH
pacIoIoKEHUE Ha KOOPAUHATHOM IJI0CKOCTH TpaduKoB pyHKIKH Braa: Y = KX, y = kx

a2 3 o _ y
+h,y=ax" +bx+c,y=x,y=y% Yy = f B 3aBUCHMMOCTH OT 3HAYeHHU

K03((PUITMEHTOB; ONMUCHIBATH CBOWCTBA (DYHKITUH.
CrpouTth U U300pakaTh CXEMaTUYECKU rpaduKu KBaJAPATUUHBIX (DYHKIIMA,
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OIHCHIBATh CBOICTBA KBAIPATUUHBIX (PYHKIIMH 110 UX IpaduKam.

Pacno3naBaTh KBaapaTHuHyl0 (DyHKUHIO TO (Gopmyse, TPUBOIUTH IMPUMEPHI
KBaJIpaTUYHBIX (QYHKIUI U3 peanbHON )KU3HU, (PU3UKU, TEOMETPHUU.

Apugpmemuueckan u 2eomempuueckan npozpeccuu

Pacno3HaBaTh apu(p)METHUECKYI0 U T€OMETPUUECKYIO ITPOTPECCUN TIPU Pa3HBIX
croco0ax 3a7aHusl.

BbIMONMHATE  BBIYMCIEHUST C  HUCHONB30BaHHMEM (opmMya N-To  4ieHa
apu(pMeTUYECKO W TeOMETPUYECKOW MPOrpeccuii, CyMMBbl MEpPBBIX N YJIEHOB (C
OTIOPO¥ Ha CTIPaBOYHYIO HH(POPMAITHUIO).

Pemate 3a1a4un, CBA3aHHBIE C YUCIOBBIMHU MOCIEA0OBATEIIBHOCTAMH, B TOM YHCIIE
3alayd U3 pEANbHOM KU3HH (C HCIIOJIB30BAHUEM KaJIbKYJISATOPa, LHA(PPOBBIX
TEXHOJIOTHM).

TIJTAHUPYEMBIE TITPEAMETHGIE PE3YJIbTATHI OCBOEHU S ITPUMEPHOM
PABOYEN I[TPOI'PAMMBI KYPCA «"EOMETPHSI» (ITO TOJAM OBYUYEHU )

OcBoenue yueOHOro kypca «l'eoMeTpus»» Ha YpOBHE OCHOBHOIO OOIIETO
oOpa3oBaHHsl JODKHO OOECreyuBaTh JIOCTHKEHHE CIEAYIOIIUX MPEAMETHBIX
00pa3oBaTENbHBIX PE3YJIHTATOB:

7 KJIIACC

Pacnio3naBaTh u3ydeHHbIE TeOMETPUUECKUE (DUTYPHI, OTIPEACIATh UX B3aUMHOE
pacrnoioxkeHue, M300pakaTb TeOMETpUUYECKHE (UTYPBI, BBIMOIHATH YEPTEKU I10
yCIOBUIO 3aaud. M3MepsATh JIMHEHHBIE W YIJIOBbIE BEIWYMHBI. PemaTh 3agauu Ha
BBIYMCIICHUE JITTUH OTPE3KOB U BEJIMYUH YTJIOB.

Jenath TpyOyI0 OIICHKY JIMHEHHBIX U YTJIOBBIX BEJIMUMH MPEIMETOB B peabHON
KU3HU, Pa3MEpPOB TMPHUPOJIHBIX OOBEKTOB. Paznuuarh pazMepbl 3TUX OOBEKTOB IO
MOPSIKY BEJIUUMHBI.

CTpouTh 4epTEeKH K TECOMETPUUECKUM 3a7ja4aM (C UCTI0JIb30BAHUEM CMBICIIOBOM
OTIOPBI: HABOJIAIIME BOTIPOCHI U/WIIA aNTOPUTMa YIEOHBIX TCUCTBHI).

[Tonp30BaThCs TMpPU3HAKAMM  PABEHCTBA TPEYTOJbHUKOB, HCIOJIb30BAThH
MPU3HAKKU U CBOIMCTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUU 3aa4.

[IpoBoauTh,  J1OKA3aTENbCTBA  HECJIOXKHBIX  T'E€OMETPUYECKUX  TEOPEM.

[Tonp30BaThCA MPU3HAKAMHM PABEHCTBA MPSAMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM Me€JIMaHbl, TPOBEAEHHON K TUIIOTEHY3€ MPSIMOYTOJILHOTO TPEYTOJIbHUKA, B
pelIeHn: TEOMETPUUECKHUX 3a1a4 (C UCIIOIb30BaHUEM 3PUTEILHON HATJISIHOCTH W/WUJTH
BepOaNbHON OMOPHI).

OnpenensTh napauieIbHOCTh MPSIMBIX C TOMOIIBIO YTJIOB, KOTOPBIE 00pa3yerT ¢
HUMH cekymas. OnpeaensTe NapauieIbHOCTh MPSMBIX C IMOMOIIBIO PaBEHCTBA
PACCTOSTHUM OT TOYEK OAHOM MPSAMOU A0 TOUEK APYTrOU NPsIMOM.

Pemate 3a1aun Ha KJIeT4aTol Oymare.

[IpoBOANTE BHIUUCIICHUS U HAXOJUTh YUCIIOBbIE U OYKBEHHBIC 3HAYCHUS YTJIOB
B F€OMETPUYECKUX 337]a4axX C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U
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MHOTOYI'OJIbHUKOB, CBOWCTB yIJOB, OOpa30BaHHBIX IpU MEPECEUEHUM JIBYX
napajuieldbHbIX MNPAMBIX CEKylleld. Pemarh mpakThyeckue 3aladyd Ha HaxOXKIEHUE
YTIIOB.

HMmeTp npesicTaBiIeHNE O MOHATUE T€OMETPUUECKOTO MECTA TOYEK.

DopMyJIMpOBaTh ONPENEICHUS OKPYKHOCTH M Kpyra, XOpAbl U AUaMeTpa
OKPYXHOCTH, IIOJIb30BaThCA UX CBOMCTBAMHU. YMETh INPHUMEHATh 3TH CBOWCTBA IIPU
peLIcHUH 3aa4.

OpHEHTUPOBATHCS B MOHATHAX: OMMCaHHAs OKOJIO TPEYIOJIbHUKA OKPY’KHOCTD,
LIEHTP ONMMCAaHHOHN OKpYy>KHOCTH. OnepupoBaTh Ha 0a30BOM YPOBHE (pakTamu O TOM,
4YTO OUCCEKTPUCHI YIJIOB TPEYTOJIbHUKA MEPECEKAIOTCSA B OJJHOW TOUYKE, U O TOM, UTO
CEpEeIMHHbIE NMEPHEHANKYJIAPbl K CTOPOHAM TPEYroJIbHUKA MEPECEKAIOTCS B OJHOU
TOUKE.

OpHeHTHpPOBAaTbCS B TMOHATUSAX M ONEpPUpPOBaTH Ha 0a30BOM ypOBHE:
KacaTellbHas K OKPYKHOCTH, TeOopeMa O MEpPIEeHAUKYIIPHOCTH KacaTeIbHOU H
paauyca, IpoBEAEHHOIO K TOYKE KacaHUsl.

WNMmeTrp mpencraBlieHHE O TNPOCTEHIIMX T€OMETPUYECKHMX HEPABEHCTB, MX
MPaKTUYECKOM CMBICIIE.

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKUE MOCTPOCHUS C MOMOIUBIO IIUPKYJIS U
JIMHEUKHU.

8 KJIACC

Pacnio3zHaBaTe OCHOBHBIE BHJBI  YETBIPEXYIOJIBHUKOB, MX  DJIEMEHTHI,
ITOJIb30BAThCS UX CBOMCTBAMU IIPU PELIEHUU TEOMETPUYECKUX 3a/1a4.

OpueHTHpOBATHCS B MOHITHUM — TOYKHA INEPECEYEHUs MEIWAH TPEyTOJbHHUKA
(eHTpa Macc) B pelIeHuH 3aad.

Bianets nmoHsATHEM CpeAHEN JIMHUM TPEYTOJIbHUKA U TPANEUHU, IPUMEHATh UX
CBONMCTBA IIPU PEUIEHNH MPOCTEUIINX T€OMETPUUYECKUX 3aa4. VIMETh IpeacTaBlIeHHUE
o teopeme dajieca U TeopeMe O NPOMOPLUUOHAIBHBIX OTPE3KaX, IPUMEHATh UX IS
pelIeHusl MPAKTUUECKUX 3a7a4 (C OOpoil Ha 3pUTENbHYIO HATJISITHOCT).

[IpumensaTh npu3HAKW MOJ00US TPEYrOJbHUKOB B PEHICHUU HECIOKHBIX
r€OMETPUYECKUX 3a/1a4.

[Tonb3oBaThess Teopemoit I[ludaropa mns pemieHuss TEOMETPUUECKUX U
MPAKTUYECKUX 3a7a4.

Biagerp nNOHATHAMM CHHYCa, KOCHHyCa M TaHI€HCAa OCTpPOro yria
MPSAMOYTOJIBHOTO TPEYTroJabHUKA. [l0JIb30BaThbCSl dTHUMH TMOHATUSAMH JUISl PELICHUS
MPaKTUYECKUX 3aJ]1a4 (MIpU HEOOXOIUMOCTH C OTOPOW Ha aJITOPUTM MPABUIIA).

Beruucnare  (pa3nuuHbIMM - criocoO0amu) (C OMOpPOM HA  CIPABOYHYIO
uH(OpMaIMIO) IUIOIIA[b TPEYroJbHUKA U IUJIOIMIAJM MHOTOYTOJBHBIX (UTYD
(m0NB3ysACh, I/ie HEOOXOAUMO, KANbKYJISITOPOM). [IpuMEHATh MoayYeHHbIE YMEHUS B
MPAKTUYECKUX 3a1a4aXx.

Brnagetp NOHATHUSMH BIOMCAHHOTO W ILEHTPAJIBHOIO YIJIa, WCIOJIb30BaTh
TEOPEMBI O BOMCAHHBIX YIJIaX, yTJax MEXIY XOpAamH (CEeKyUIMMHU) U YTie MEXITY
KacaTeJIbHOM Y XOPJAOW NPU PELIEHUH MPOCTEUIINX T€OMETPUUECKUX 3a]1a4.
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Bnagerp MOHATHEM ONMHCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHATH CBONCTBA
OMMHUCAaHHOTO YETHIPEXYTONBHHUKA MPH PEIISHUH MPOCTEHIIINX 3a/ad.

[IpumeHsATh MONMyYeHHBIC 3HAHUS HA TPAKTUKE — CTPOUTh MATEMAaTHYCCKUE
MOJICIH IS 33]a4 PealbHOW KU3HU M MPOBOAUTH COOTBETCTBYIOIINE BHIYMCIICHHS C
NpPUMEHEHHEM TIOJ00MS ¥ TPUTOHOMETPUH (TMOJIB3YysICh, TAE HEOOXOIMMO,
KaJIbKYJIITOPOM).

9 KVIACC

3HaTh TPUTOHOMETPUUYECKHE (PYHKIUU OCTPBIX YIJIOB, HAXOAUTH C UX TOMOILBIO
pa3iIMyYHbIE AJIEMEHTHI IPSAMOYTOJIBHOTO TPEYrOJbHUKA («PELIEHUE NMPSIMOYTOJIbHBIX
TPEYroJabHUKOBY»). HaxoauTs (C NOMOIIbIO KaNbKYJISITOpa) IJIUHBI U YIJIBI JUIS
HETa0JIMYHBIX 3HAYECHHM.

[Tonp30BaTbess (opMyslaMu NPUBEIACHHUS U OCHOBHBIM TPUTOHOMETPHUUECKUM
TOXKIECTBOM [UJIl HAXOXKJICHUS COOTHOLICHHM MEXAY TPUTOHOMETPUUECKUMHU
BEJIMYMHAMU (C OMOPOM Ha CIPABOYHYIO UH(OPMAIIHIO).

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHUHYCOB JUISI HAXOXKICHUS Pa3IUYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PELICHHE TPEYTOJIbHUKOBY ), IPUMEHSTh UX IIPHU PELICHUH
MIPOCTENIINX TEOMETPUUECKUX 3a/1a4.

Bnanete noHATHSAMU TIpeoOpa3oBaHus MOA00MUS, COOTBETCTBEHHBIX 3JIEMEHTOB
no100HbIX uryp. [loap30BaThCs CBOWCTBAMHU 10100USI TPOU3BOJIBHBIX (DUTYD, YMETh
BBIUUCIIATh JUIMHBI U HaXOJOUTh YIJbl Y MOAOOHBIX (uryp (o ajroputMy y4eOHBIX
nevicreuit). IlpuMeHsTh cBoMcTBAa MMOAOOMS B MPAKTHYECKUX 3ajadax. YMeTh
IPUBOJUTH PUMEPHI NOJOOHBIX (UTYDP B OKPYKAIOLIEM MUpE.

[Tonb3oBaThCsA TeOpeMaMH (IO BU3YyalbHOW OMOPE) O MPOU3BEIECHNUN OTPE3KOB
XOpI, O MPOU3BEICHUH OTPE3KOB CEKYIIMX, O KBaAPATE KACATEIbHOU.

[Tonb3oBaThCA BEKTOpamMu, MOHUMATh HMX TEOMETPUYECKUH U (PU3HUECKUI
CMBICJI, IPUMEHSTh UX B PELICHUN T€OMETPUUECKUX U (pu3nyeckux 3aaad. [I[pumMeHsaTs
CKAJISIPHOE MPOU3BEAEHNE BEKTOPOB JJIsI HAXOXKIAEHUS IUIMH U YTJIOB.

[Tosp30BaTHCA METOOM KOOPJAMHAT HA TUIOCKOCTH, IPUMEHSATDH €r0 B PEILIEHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a7ad.

Brnagete MOHATUSMHM NPaBWIBHOIO MHOTOYIOJIBHHMKA, JJIMHBI OKPY’KHOCTH,
JUIMHBI 1yTH OKPY>KHOCTHU M PaJAMAHHOW MEpPBI yTIila, yMETh BBIYUCIATD IUIOLAAb Kpyra
M €ro 4vacteil (C omopoi Ha crnpaBoyHyr HHpopMaiuio). [IpuMeHsaTh mosydeHHbIe
YMEHUS B MPAKTHUECKUX 3a/1a4ax.

Haxonute ocu (MM LEHTPHI) CUMMETPUU (PUTYP, MNPUMEHSATH JIBUKEHUS
IJIOCKOCTH B MPOCTEUIINX CITydasiX.

[IpuMeHsATh MoNy4YeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKUE
MOJENM I 3a1a4 PEAIbHOM )KU3HHU U MPOBOAUTH COOTBETCTBYIOIIME BBIYUCIICHUS C
MPUMEHEHUEM TMOAOOUS W TPUTOHOMETPUYECKUX (QYHKIUN (MOJB3YyACh, THe
HEO00XO0IMMO, KATBKYJISITOPOM).
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IIJTAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATEI OCBOEHU S ITPUMEPHOM
PABOYEWN ITPOI'PAMMBI KYPCA «BEPOSITHOCTb U CTATUCTHUKA» (TTO
I'OJAM OBYYEHMN )

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS Kypca «BepositTHOCTh U cTatuctuka» B -9
KJIacCaX XapaKTEepU3yHTCA CICAYIOIUMU YMEHUSIMU.

7 KJIIACC

Yurare wuHOpMaIMIO, TPEACTABICHHYIO B Ta0nWiax, Ha [auarpammax;
NpEICTaBIATh JlaHHbIE B BUJE TaONHUI, CTPOUTHh JUArPaMMbl (CTOJIOMKOBBIE
(cToy0yaThie) U KPYroBbI€) 10 MAacCHBaM 3HAUYCHHUM (C MCIIOJIB30BAaHUEM 3PUTEIIHHOM
HaIJISIAHOCTH W/WJIH BepOaIbHON OTIOpHI).

OnuceiBaTh W WHTEPIPETHPOBATH  pEalbHBIC  YWCJIOBBIC  JIAHHEIE,
MpE/ICTaBJIICHHbIC B TA0JIUIIAX, HA IUarpaMmax, rpaukax.

OpueHTHPOBATHCS B IOHATHSIX U OTICPUPOBATH UMHU Ha OA30BOM YPOBHE:
cpennee apudMeTHyecKoe, MeiaHa, HauboJIblllee U HAaMMEHbIIIee 3HAYCHU S, pa3Max.

Nmetrs mnpencraBieHre O cioydyalHOM WM3MEHYMBOCTM Ha TMpUMeEpax IIeH,

bu3NUecKUX BETUYUH, aHTPOIIOMETPUUECKUX JAHHBIX; UMETh MPEJCTABICHUE O
CTaTUCTUYECKON YCTOMYUBOCTH.

8 KJIACC

W3BnekaTte W mpeoOpa3oBbIBaTh HH(POPMALIMIO, MPEACTABICHHYIO B BHUJE
TabyuL, auarpamm, rpa@uKoB; NPEACTaBIATh JAHHBIE B BUAE TaOJUL], AUATPAMM,
rpaduKoB.

OnuceIBaTh NOCJIE COBMECTHOI'O AHAJIN3A JTAHHBIE C TOMOIIBIO CTATUCTUYECKUX
[IOKa3aTelIeld: CpPEeJHUX 3HAYEHWH M Mep paccenBaHus (pa3max, IUCHEpCUs U
CTaHAAPTHOE OTKJIOHEHUE).

HaxoauTs 4acTOThl YUCIOBBIX 3HAUEHUN U YAaCTOTHI COOBITHIA, B TOM YHCIIE IO
pe3yiabTaraM Uu3MEpeHud U HaOmoAeHUW (C  HCHOJIb30BAHHEM 3PUTEIILHOU
HaIJISIIHOCTH W/WH BepOaIbHOM OMOpHI).

HaxonuThe BEpOSITHOCTH CIIy4ailHbIX COOBITHI B OMbBITAX, 3HAs BEPOSTHOCTH
AJIEMEHTapHbIX COOBITUH, B TOM YHCII€ B ONBITAX C PABHOBO3MOXXHBIMU
AJIEMEHTApPHBIMU COOBITUAMH (C MCIOJIB30BAHUEM 3PHUTENIbHON HArJISIAHOCTU W/WIN
BepOaNbHON OMOPHI).

Nmerps mnpencraBieHne o rpadUyecKux MOJIENSIX: JEPEeBO  CIy4aillHOIrO
AKCIIEPUMEHTA, AUarpaMMbl DUJIepa, YUCIIOBaAs MPSMAs.

OmneprpoBaTh MOHATHSAMH Ha 0a30BOM ypOBHE: MHOXECTBO, IMOAMHOMXECTBO;
BBITIOJHATH ONEpalii HaJl MHOXKECTBaMU: 00BbEANHEHUE, ITIEpeceUeHuE, JOMOTHEHHE;
[IEPEYNCIIATh  BJIEMEHTBl MHOXKECTB; IPUMEHSATh CBOMCTBA MHOXKECTB (¢
WCIIOJIb30BAaHUEM BH3YaJIbHOM OMOPBI).

Wmets mpencraBieHne O rpauueckoM MpeICcTaBICHUE MHOXECTB M CBs3eH
MEXy HUMH JIJI1 ONTMCAHUS MPOIIECCOB U SIBJIEHUHM, B TOM YHCJIE MPU PEIICHUH 3a]1a4
U3 JIpYyTruX Y4eOHBIX NPEIMETOB U KYpCOB.
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9 KVIACC

W3Bnekath u mpeodpazoBbIBaTh HHGOPMALIMIO, MPEACTABICHHYIO B PA3TUYHbBIX
WMCTOYHUKAX B BUJE TaOJNHIl, quarpamm, rpadukoB; MPeICTaBIsATh JaHHbIC B BUJC
Ta0IuIl, TUarpaMm, rpapuKoB.

PemaTe npocreiinime 3agaud OpraHu30BaHHBIM [TEPEOOPOM BApUAHTOB, a TAKXKE
C MCTIOIb30BaHNEM KOMOMHATOPHBIX MPABUI U METOJIOB.

HNwmets mnpencraBieHre 00 ONMUCATENBHBIX XapaKTEPUCTUKAX JUIsI MacCHUBOB
YHUCJIOBBIX IaHHBIX, B TOM YHCJIE CPEAHUE 3HAYECHUS U MEPBI PACCEUBAHUS.

HaxoauTs 4acTOThl 3HAUE€HUN M YaCTOTHI COOBITHSA, B TOM YHUCIE IOJIb3YAChH
pe3ynbTaTaMu MPOBEAEHHBIX U3MEPEHUM U HAOIIOJCHUN (C OMOpOi Ha CIIPABOYHYIO
WH(OPMAIIHIO).

HaxonuThe BEpOATHOCTH CIIy4ailHBIX COOBITUH B HM3YyYEHHBIX ONbBITAX, B TOM
YHUCJIE€ B OMNbBITaX C PABHOBO3MOKHBIMU 3JIEMEHTApPHBIMU COOBITUSIMHU, B CEpPUIX
WCTIBITAHHUM J10 TIEPBOIO YCIIEXA, B CEPUAX UCTIBITAHUN bepHyIuIn.

Nmers mnpeacTaBieHuMEe O CIy4YalHOW BEJIMYMHE MW O paCIpeleIeHUN
BEPOATHOCTEM.

HmeTp mnpencTaBieHME O 3aKOHE OOJIBIIMX YHCET Kak O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM HM3MEHUYHMBOCTH U O POJIM 3aKOHA OOJBLIMX YHCEN B
MIPUPOJIE U OOIIECTBE.
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TEMATHUYECKOE INTAHMPOBAHUE

Temarnueckoe MIaHUPOBAHUE M KOJIMYECTBE 4YaCOB, OTBOJUMBIX HA OCBOCHHE KaXJIOH TeMbl y4eOHOro IpenMeTa
«MatemaTtuka» I[IpumepHOl amanTUpPOBaHHON OCHOBHOW 00pa30oBaTENbHON MpPOrpaMMbl OCHOBHOTO OOIIEr0 0Opa3oBaHUsA
o0Oydaromuxcst ¢ 3aJepKKOM ICUXUYECKOTO0 Pa3BUTHSA, B IEJIOM COBMNAJAIOT C COOTBETCTBYIOUIMM paszzaenioMm I[lpumepHoil
paboueii nporpammsl yueOHOTo nipenMera «Marematuka» 00pa3oBaTeIbHON IPOrpaMMbl OCHOBHOTO 00111ero oOpazoBanusl. [1pu
3ToM OpraHuzanusi BIpaBe caMa BHOCUTh HW3MEHEHHS B COJIEpP)KaHHWE M pacHpelelieHHe yuyeOHOro maTepuaja 1Mo rojaam
oOydeHusi, B MOCJIEIOBATEIbHOCTh HU3YYEHHUS TEM M KOJMYECTBO YacOB HA OCBOCHUE KaXIOW TEMBbI, OIpeaeiICHUE
OpraHu3alMoOHHBIX (opM 00yueHus U T.11. OOOCHOBAHHOCTH IAHHBIX U3MEHEHUN ONpeesaeTcss BHIOpaHHBIM 00pa30BaTEIbHOMN
opranuzanueit Y MK, unauBuayaibHbIMU NCUX0(U3UUECKUMU 0COOEHHOCTAMU KOHKPETHBIX oOyvatomuxcs ¢ 3[1P, crenensio
YCBOGHHOCTH HUMH Y4Y€OHBIX TEM, PEKOMEHIalUMsSMU [0 OTOOpY M ajanTaluu ydyeOHOro Marepuaiga IO MaTeMaTHKe,
IIPEACTABICHHBIMU B [ [0SICHUTEIBHON 3aITHCKE.

5 kaacc (He menee 170 u)

HaszBanmue
paszaesia (Tembl)
Kypca (4uciio

OcHoBHOE€ coacpkaHue

OcHoOBHbIE BUIbI 1eITE€JIbLHOCTH oﬁyqaloumxca

4acoB)
HaTypaJILHI)Ie HCCSITI/I‘IHaH CUCTEMA CYUCIICHUAI. PSIJI HaTypaJIbHBIX YHCCII. qHTaTb, 3allMCbIBaTh, CPAaBHUBATbL HATYpaJbHBIC YHCIIA,
yucaa. leiicreus ¢ | Harypansssiil pan. UYucno 0. HaTypanbHble uncina Ha KOOp-|y4acTBOBATb B OOCY:KIEHHH CIIOCO00B yIIOPSIOYUBAHMS
HATYPAJIbHBIMH OuHaTHOM mpsiMoi. CpaBHEHHE, OKPYIJIEHHE HATypaJbHBIX | YACEIL.
qyucJIaMu YUCEI. HN300paxars KOOPAMHATHYIO TMPSMYIO, OTMeYaTh 4YHCIa

(43 u)

Apudmernueckue JEHCTBHS € HATypaJbHBIMHU YHCIIaMHU.
CBoiicTBa HyJs NIpPH CIOKEHHWM W -YMHOKEHHH, CBONCTBA
eQuHuIbl  Npu  yMHOXeHuUH.  IlepemecturensHoe U
COYETATEIbHOE  CBOMCTBA  CJOXKEHHS UM YMHOXEHWUS,
pacnpeoenumenbHoe C60UCHE0 YMHOICEHUS.

TOYKaMHu Ha KOOp)IPIHﬁTHOﬁ pr[MOfI, HaX0AUTb KOOPAWHATHI
TOYKH.

HccaenoBarb cBoiicTBa HaTypalbHOTO psAna, ynucen 0 u 1 npu
CJI0)KEHUH U YMHO>KEHHUH.

Hcnonb3oBaTh NpaBUJIO OKPYIJIEHUS HATYPAJIbHBIX YUCEI IIPH
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Henumenu u Kpamwuevle UWCHA, paA3IOKEHUE YHCIIA Ha
MHoOkuTenu. Jlenenue ¢ octarkoMm. IIpocTeie M cocTaBHbBIE
yncna. Ilpusnaku oenumocmu ua 2, 5, 10, 3, 9.

CrerneHb ¢ HaTypaJbHBIM [TOKA3aTEJIEM.

Hucnossle BBIpaXKEHUS; IOPSAIOK JEHCTBUMN.

Pemennie TeKCTOBBIX 33/1a4 Ha Bce apudMeTHdecKue qeicTBus,

Ha JIBUKCHUE U MTOKYITKU.

HEOOXOMMOCTH C OMIOPOI Ha aJITOPUTM IPaBUJIA.

BpinoJHaTs, apudmMerndyeckue JAeMCTBUSA C HATypaTbHBIMHU
YUCJIaMH, BBIYHCJIATH 3HAYEHUS YHCIOBBIX BBIPAKEHUH CO
cKoOKaMu 1 6e3 CKOOOK.

3anuchIBaTh IPOU3BEICHNUE B BUJE CTEIICHU, YMTATh CTEIICHU,
HCIO0JIL30BATh TEPMHMHOJIOTHI0O (OCHOBAaHME, I10Ka3aTeb),
BbIYUC/JISATh 3HAYeHUs] CTENeHed Ipu HeoOXOJUMOCTU C
BHU3yaJIbHOM OIIOPOU.

BbInoJHAT, NPUKHAKY M OLEHKY 3HAu€HUH YHCIIOBBIX
BBIPQXXECHUM, NMpeajaratb ¥ NPUMEHATh NPUEMBI NPOBEPKH
BBIUMCIICHUM.

Hcnonp30BaTh NOpu  BBIUKCICHUSAX NEepeMeCTHTENbHOE M
coyeraTrejbHOe CBOMCTBA CJIOKEHUSI M  YMHOKEHHUS,
pacnpeodenumensvHoe c80UCHE0 YMHONMCEHUA; HOPMYINPOBATH
M TPUMEHATh MpPaBWIa  NPeo0pa3oBaHUsl  YHMCJIOBBIX
BbIPAKEHHH HA OCHOBE CBOMCTB apU(METHUYECKUX AeHCTBUI
NpH HeOOXOAUMOCTH € HANIPABJSAIONICH MOMOIIBIO.
®opmy.IMpoBaTh ONpeleJieHusl JCTUTeNs. U KpaTHoro (c
OTIOPO# Ha AITOPUTM TIPABUIIA), HA3BIBATH JCIIUTEIN U KpAaTHbIE
4lClla; PACMO3HABATb IIPOCTBIE UM  COCTaBHBIE YHUCIIA;
(¢opMy.THpPOBATH U MPUMEHSITH MPU3HAKH JISIIMMOCTH Ha 2, 3,
5, 9, 10, (c onopoif Ha aIrOpuTM IpaBuUja); NPUMEHATH
AJITOPUTM PA3JIOKEHUs 4YHCIa Ha TMPOCThIE MHOXKHUTEIH;
HAXOAUTB OCTATKH OT JIEJICHMS U HEMOJIHOE YaCTHOE.
Pacno3HaBaTh HCTHHHBIE M JIOXKHBIE BBICKAa3bIBAHUSA O
HaTypaJIbHBIX YHACIIaX, MNPUBOJAMTH IPUMePbI U KOHTPIIPUMEDHI,
CTPOUTH BBICKA3BIBAHUSI M OTPUIAHUS BBICKA3bIBAHUN O
CBOWCTBaX HaTypaJbHbIX YHCEI C OOPOH Ha oOpasell.

Pemiath TeKCTOBbIE 3aJaud apU(METHUECKUM CIIOCOOOM,
HCNOJIb30BATh 3aBUCUMOCTH MEXy BEIMYMHAMHU (CKOPOCTH,
BpeMsl, pacCTOsIHUE; 1IeHa, KOJUYECTBO, CTOUMOCTb U JAp.) MpHU
HEOO0XOAMMOCTH C UCIOIb30BAHNEM CIPABOYHON MH(OPMAIUH:
aHAJU3UPOBATH TEKCT 3a]auu, nepegopmMyIMpoBaTh yCIOBUE,
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U3BJIEKATH HEOOXOIUMBbIC  JIaHHEIE, YCTAaHABJIUBATH
3aBUCHUMOCTH MEXIy BEJIMYMHAMU TNpU HEOOXOIUMOCTH C
HaIIpaBJIAOLIECH IIOMOILIBIO.

MopeaupoBath XOJ peUIeHHs 3a7aud C MOMOLIBI0 PUCYHKA,
CXEMBI, TaOIUIIBL.
IlpuBoautsL, pa3duparb
pelIeHN TEKCTOBBIX 3a/1a4.
C noMompbI0 megarora OUEHMBATDH IOJIYUCHHBIH pe3ynibTar,
OCYILEeCTBJSATHL  CaMOKOHTpOJIb,  IpOBEpsisi  OTBET  Ha
COOTBETCTBHUE YCIIOBUIO, HAXOAUTH OLITHOKH.

Pewamv 3a0auu ¢ nomowpro nepedopa ecex 603MOIHCHBIX
8apUAHMOG.

3HAKOMUTBCS C UCTOPHEi pPa3BUTHS apUPMETHUKU.

Pa3siIMiUHbBIC PCHICHUA, 3allnCHU

Harnsanas
reomerpus. JInuuu

HA IJIOCKOCTH
(12 q)

Touka, npsimMas, OTpe30K, ayd. Jlomanass. M3mepenue MIHHBI
OTpE3Ka, METPUYECKHE  EIMHULBI  W3MEPEHUS  JJIMHBIL.
OKpyXHOCTb U KPYT.

[Ipaktuueckas pabora «IlocTtpoeHue y3opa U3 OKpy>KHOCTEI».

VYron. Ilpsamon,
W3mepeHue yrios.

OCTpBIM, TYNOH M pPa3BEPHYTHIA YIUIBL

I[pakTndeckas pabora «IlocTpoeHue yriosy.

Pacno3naBaTh Ha YepTeKax, pPHCYHKAax, ONHCHIBATh,
UCTIONB3ys TEPMUHOJOTHIO, M H300pazkaTh C IIOMOIIBIO
YepTEKHBIX ~ MHCTPYMEHTOB  (IIpM  HEOOXOAMMOCTH IO

BU3YyaJbHOW OIOpPE): TOYKY, NPSIMYIO, OTPE30K, JyY, YTOJ,
JIOMaHy!0, OKPYKHOCTb.

Pacno3HaBaTh, NPUBOAMTHL NPHMePbI OOBEKTOB PEaAIbHOTO
MHpa, UMEIUX (OopMy H3yUYEHHBIX (QUIYp, OLEHHBATh UX
JIMHEHHBIE pa3MEPBL.

Hcnonb3oBaTh JIMHENHKY U TPAHCIIOPTUP KAK HHCTPYMEHTBI AJIs
IIOCTPOEHUS U U3MEPECHUS: U3MEPHATH JIIMHY OTPE3Ka, BETUYUHY
yria; CTPOMTBh OTPE30K 3aJaHHOM [UIMHBI, YIOJ, 3aJaHHOU
BEJIMYHHBI; OTKJIAABIBATH LIUPKYJIEM PaBHbIE OTPE3KH, CTPOUTDH
OKPY’KHOCTB 33JIaHHOT'O pajinyca.

N300paxkars KOHOUTypallMM TreoMeTpudeckux ¢uryp wus
OTPE3KOB, OKPYKHOCTEH, MX 4YacTed Ha HEJIWHOBAaHHOW U
KJIeTyaTol Oymare; mpemjaratb, ONMCHIBATH M 00CYXKIATh
€roco0bl, AJrOpUTMbI TOCTPOEHUS TOCIE COBMECTHOIO
aHaJIn3a.

PacnozHaBaTh M H300paxaTh Ha HEJIMHOBAaHHOW M KJIETYATOU

48




Oymare TmpsIMOH, TYNoOH, pa3BEPHYTHIA  YIJIbI,
CPABHUBATH YTIJIbI.

BbIyuCasITh ATHHBI OTPE3KOB, IOMAHbIX.

IlonumaTh HM HCHOJAB30BATHL NPU  pelleHUH 33124
3aBHCUMOCTH MEX]y €IMHUIIAMH METPHUUYECKON CHCTEMBI MEp;
3HAKOMHUTbCS C HEMETPUUECKUMHU CUCTEMaMU MEpP; BbIPAXKATH
JUITMHY B Pa3IMYHBIX €MHULIAX U3MEPEHUS PH HEOOXOAMMOCTH
C OIOPOIl Ha CIIPABOYHYIO HH(POPMAILIHIO.

HccaenoBarh Gurypsl u KoHGUTYpaLUH, UCTIOIB3YS HHPPOBHIE

PECYPCHI.

OCTPBI,

OO0bIKHOBEHHEIE
npooun
(48 u)

JHpoOb. [IpaBunbHble M HempaBuwibHbIE OpoOu. OCHOBHOE
CBOICTBO 1pobu. CpaBHEHHE APOOECIH.

CroxeHre 1 BbIYMTaHHE OOBIKHOBEHHBIX Jpo0Oeii. CMeranHast
IpoOb. YMHOXXEHHE | JIeICHHE OOBIKHOBEHHBIX JIPOOEH;
B3aMMHO-O0paTHEIE APOOH.

Pemenne TeKCTOBBIX 3ahay, coiepkamux Jpoou. OCHOBHbBIE
3aJauu Ha JpOOH.

[TpumeHeHue OyKB JUIs 3aIIMCH MAaTEMATUYECKUX BBIPAKECHUHN U
IIPEUI0KEHU M.

MopesupoBatb B Tpaduueckoil, mnpeameTrHoi Gopme, ¢
IOMOIIbIO KOMIIBIOTEPA IOHATUS U CBOWCTBA, CBSI3aHHBIE C
O0OBIKHOBEHHOM JPOOBIO.

YuTaTh U 3aNMCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JIPOOH,
npeaIarath H 006CyKI1aTh CIOCOOBI YIIOPSIOYMBAHUS IPOOCH.
H3o0paxaTs OOBIKHOBEHHbBIE Ipodu  TOYKaMH Ha
KOODIMHAaTHOM  MpsSMOHM;  HCHOJIb30BAaThb  KOOPJUHATHYIO
OPSMYIO JUIsSl CPAaBHEHUSI JPOOEH.

®opMyJIMPOBaTh, 3aNIMCHIBATH C MOMOIILI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW JApoOM C OMOpOi Ha MpaBUIIo;

HCNOJIb30BATH OCHOBHOE CBOMCTBO JpOOM ISl COKpaujeHusl
Opobeti u npugedeHuss Opobu K HOBOMY 3HAMEHAMEN0 8
NPOCMENUUX CLYYasIX.

[peacraBasaTs Mo o00pa3ily CMEMIaHHYIO JpoOb B BHJE
HENpPaBWIBHOM M BBUIEHATH ILEAYHD YacTb 4YWCIA U3
HENpPaBUIBHOM APOOH.

BoinosHATL apudmMeTHyecKue 1eiicTBUA ¢ OOBIKHOBEHHBIMU
Ipo0sIMM B TPOCTBIX CIydasX; HNPHMEHATh CBOiicTBa
apu(pMETHUECKUX JASHCTBUH JUIS PallOHATIM3AllMU BEIYUCICHUH.
BbINOJHATL NPUKHAKY W OLEHKY pe3yJbTaTa BBIYMCICHUM;
npeaaratb U NPMMeHATh NPUEMBI IPOBEPKHU BbIUUCIICHUI.

IIpoBoauTH MCCEI0BAHUA CBOWMCTB ApoO€H, omupasch Ha
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YUCTIOBBIE  AKCIEPUMEHTHI
KOMITBIOTEPA).
Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BBICKA3bIBAHUS O JPOOSX,
NMPUBOAUTH NPUMeEPbI U KOHTPIPUMEDPBI.

Pemars mnpocreiiirie TEKCTOBBIE 3aJayd, COAEpPKALIHME
JIpOOHBIC JTAaHHBIC, U 3aJa4l Ha HAX0JCOeHUe 4acmu yenoco u
Yeno2o no e2o 4acmu, 8blAGIAAMYb UX CXO0CHEA U PA3TUYUAL.
MopaenupoBaTh X0/ PEIICHUS 3aJadyd C MOMOIIbIO PUCYHKA,
CXEMBI, TaOIUIIBL.

IIpuBoauTh, pa3zduparb, OUEHUBATH PA3JTUYHBIC PEIICHUS,
3alIUCU PEIICHWH TEKCTOBBIX 3a7ad NpH HEOOXOJAMMOCTH C
HaIIPaBJIAIONIEH ITOMOIIBIO.

C nomompbi0 mearora OUEHUBATH IOJYYCHHBIN PE3yNbTar,
OCYHIECTBJISATh  CaMOKOHTPOJIb,  MPOBEpsii  OTBET  Ha
COOTBETCTBHUE YCIOBUIO, HAXOAUTDb OLIHOKH.

3HAKOMHTHCS C UCTOPHEi pa3BUTHS APUPMETHKH.

(B TOM YHCJIC C IIOMOIIBIO

Harasanas
reoMeTpus.
MHOroyroJibHuKH
(10 u

MHOroyrojabHUKH.
KBaJpar.

YeTbIpEXYroIbHUK, IPSIMOYTOJIbHUK,

TpeyronsHuK.

[Tnomane ¥ nepuMeTp NpsIMOYTOJIbHUKA U MHOT'OYTOJIBHUKOB,
COCTaBJIEHHBIX W3 NPSIMOYTOJBHUKOB, €IWHULBI W3MEPEHUS
momany. Ilepumerp MHOrOyrojapHuKa.

PacnoznaBath, M300pakaTb C IOMOIIBI0  YEPTEKHBIX
UHCTPYMEHTOB W OT pYKH, MOJEIMpPOBaTh U3 OyMaru
MHOTOYTOJIbHUKH.

IIpuBoanTH NpUMepbI O0BEKTOB PEATHLHOTO MHPA, UMEIOIINX
¢bopMy  MHOrOyrojibHHMKa, HpSAMOYTOJIbHUKA,  KBajpara,
TPEYroJbHUKA, OLEHUBATH UX JTMHEHHbBIE pa3MepHI.
Bbruncasite: TepuMeTp TPEYroJIbHUKA, TMPSMOYTOJIbHUKA,

MHOTOYTOJIbHUKA; IUIOIIAJb MPSMOYTOJbHHUKA, KBajpara (Ipu
HEOO0XOAMMOCTH C OTOPOil Ha ATOPUTM YUEOHBIX JEHCTBUIA).
H3o6paxkars OCTPOYTOJIbHBIE, MIPSIMOYTOJIbHBIE 51
TYIOYTOJIbHBIE TPEYTOJIbHUKHU.

Crpounth Ha KieT4yaToil Oymare KBaapaT U NMPSMOYTOJBHUK C
3a/IaHHBIMHU JIJTMHAMU CTOPOH.

Hcciaenosars cBOMCTBAa INPSIMOYIOJIbHUKA, KBaJgpaTra IYyTEM
OKCHEPUMEHTa, HAOMIOACHUS, W3MEPEHUs, MOJCIMPOBAHMUS,
CPaBHUBATH CBOMCTBA KBAJIpaTa M MPSIMOYTOJIbHUKA.
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PacnozHaBaTh MCTHHHBIE M JIOKHBIE BBICKa3bIBaHUSA O
MHOT'OYTI'OJIbHUKAaX, IPUBOJAUTH MPUMEPbI U KOHTPIIPUMEPHL.
HccaenoBarb 3aBUHCUMOCTSD IIJIOIIAAM KBaJgpaTa OT JJIMHBI €r0
CTOPOHBI.

Hcnosb30BaTh CBOMCTBA KBAJPATHOM CETKH IS ITIOCTPOCHHUS
¢buryp;  pa3déuBaTh  IpPSIMOYIOJIBHMK  Ha  KBajpaThl,
TPEYrONbHUKH; COCTABJATHL (QUIYypHl U3 KBaJApatoB U
IPSMOYTOJIBHUKOB U HAXOJMUTh UX IJIOLIA]b, Pa30UBaTh (PUIypbI
Ha NPSAMOYTOJBbHUKU U KBaJIpaThl U HAXOAUTh UX IUIOMIAb (TIpU
HEOOXOIMMOCTH C HapaBJISIONIEH TOMOIIBIO).

BeIpakaTh BeIMUYMHY IUIOIIAAM B PA3JIMYHBIX EIUHULAX
U3MEPEHHUsSI METPUYECKOM CHCTEMBI Mep, HCIO0J1b30BATH
3aBHCHMOCTH MEXAY METPUYECKMMM E€IMHHULIAMU W3MEPEHHUS
IWIOMIaAM IpU HEOOXOAUMOCTH C OIOpPOM Ha CIPAaBOYHYIO
uH(pOPMAIIHIO.

3HaKOMHMTBCA C TPUMepPaMH NPHUMEHeHMs IUIOIAIU U
NEepUMETPAa B IPAKTUYECKUX CcUTyauusx. Pemars 3agavyum us3
peaJIbHOM JKU3HM, IPU HEOOXOJUMOCTH C OMOPOW Ha aIrOpUTM
IIpaBUJIa, 00CYKAaTh Pa3InYHbIe CIIOCOObI PELICHUS 3aay.

JlecATUYHBIE
npodun
(38 u)

Hecaruynas 3anuck 1podei. CpaBHEHHE AECATUUHBIX IpoOei.

JlelicTBus ¢ AeCATUUHBIMU Apo0sMU. Okpyenenue 0ecamuyHblx
opobeii.

Pemenne TekcToBbIX 3amad, cojepxaimux aApoOu. OCHOBHBIE
3aJa4u Ha Jpoou.

IIpencraBasATh NECATUYHYIO JApOoOb B BHJE OOBIKHOBEHHOM,
YUTATh M 3aNUCHIBATH, CPABHHMBATH JIECATHYHBIE IPOOH,
npemiaratb M 00CY:XKIaTh CHOCOOBI  YIIOPSAOYHMBAHUS
JECSITUUHBIX ApOOEH.

N3006paxkarh aecaTuyHble APOOM TOYKAMH Ha KOOPIAMHATHOMN
MIPSIMOM.

BbISIBJSITH €XO/ICTBA M Pa3/IMYUsl MPaBUIT apu(hMETHIECKIX
JEHCTBHI ¢ HATYPATbHBIMH YUCIAMHU U IECATUIHBIMU APOOSIMH,
MOCJI€ COBMECTHOI'O aHaJIN3a.

BouinmoanaTs apudmernueckue JAEUCTBUS C  JACCATUIHBIMU
Ipo0siMU; BBIMOJHATH NPUKHIKY M OLEHKY pe3yibTara
BBIYHCIICHUH.

IIpumensTy cBolicTBa apudmernyeckux IEHUCTBUA I
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palMoOHAIN3AIMHU BIYUCIICHUH.

Ilpumenamey npaguno oKpyeneHus OeciamuyHvlx Opobeli, pU
HEOOXOAMMOCTH C BU3YyaJIbHOW OTIOPOHA.

IIpoBoauTH WuCCAEAOBAHUSA CBOICTB JECSATHUYHBIX JIPOOCH,
OMHUPAsICh HA YHCIOBBIE DSKCIEPUMEHTHI (B TOM YHCIIE C
MTOMOIIIBIO KOMITBIOTEPA).

Pacno3naBaTh UCTUHHBIC M JIOKHBIC BHICKA3bIBAHUS O JPOOSX,
NPUBOAUTH  NPUMEpPbl U  KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPUIIAHHS BHICKA3bIBAHUIA.

Pemars npocreiliyie TEKCTOBBIE 3ajlaud, COAEpKallue
JIpOOHBIE TAHHBIE, K HA HAX0XHCOEHUEe YaCmu Yen020 U yeuio2o no
€20 yacmu; BbISIBJISITb HX CXOJACTBA M PA3JIM4MSsI.
MojaeanpoBaTh XOJ PEIICHHS 3aJladyd C MOMOIIBIO PUCYHKA,
cxeMmbl, Tabmuiel. Pa30upars pa3iuyHbIC PENICHHS, 3aIUCH
pelIeHU TEKCTOBBIX 3aady.

OnepupoBaTh JAPOOHBIMH YHUCIAMU B PEAIBHBIX JKU3HCHHBIX
CUTYaIlUsX.

C nomMompb0 mexarora OLEHUBATh IOJYUYEHHBIN pe3ynbTar,
OCYHIECTBJSATh  CaMOKOHTPOJIb,  TPOBEpsii  OTBET  Ha
COOTBETCTBHUE YCIOBUIO, HAXOAUTDH OIITHOKH.

3HAKOMUTBCS € UCTOPHE pa3BUTHS apuPMETUKN

Harnsanasn
reoMeTpusi.
Tena u gurypsl
B MIPOCTPAHCTBE
9 9)

Mmnoeoepannuxu. 306pasxcenue mHocoepannukos. Mooenu
NPOCMPAHCMBEHHBIX MeJl.

Ipsamoyeonvuulil napannenrenuneo, Kyo. Pazeépmku kyoa u
napannenenuneod.
O6vém Kyba, npamoy20bH020 napaiieienuneod.

Pacno3sHaBaTh Ha 4epTexax, PUCYHKAX, B OKpPY:KaloleM
MHpe [IPSIMOYTOJIbHBIN Napajuiesenunes, Kyo, MHOTOIpaHHUKH,
OIIMCBHIBATD, HCIIO0JIb3YyH TEPMHUHOJIOIAI0, OLICHUBATH
JUHENHHBIE pa3Mephl.

I[IpuBoanTH MpUMepPBI 0OOBHEKTOB PEaTbHOIO0 MUPA, UMEIOIINUX
(hopMy MHOTOTpaHHHMKA, MPSMOYTOJIBHOIO Mapaslieenurena,
KyOa.

HN300paxars KyO Ha KeT4aTol Oymare.

Hccaenosarb CBOlicTBa KyOa, MIPSIMOYTOJIBHOTO
napajuiefienune1a, MHOTOIPaHHUKOB, HCIIOJIb3YS MOJENU Mpu
HEOO0XOAMMOCTH C HAIPABJISIONIEH TOMOIIBIO.
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Pacno3sHaBaTth  pa3BéPTKM KyO0a ¥ mapajuiesieuIe/a.
MoaeaupoBaTth Ky0 ¥ Hapajuielenuie]] 13 OymMarda u npodnx
MaTepuaios, o o0pasiry.

Haxonuth u3MepeHUs, BBIYHCISTH IUIONIA)Ib MOBEPXHOCTH;
00bEM Ky0a, PSIMOYTOJIBHOTO HapalieNienuIea ¢ Oopol Ha
QITOPUTM YYEOHBIX JCHUCTBHUIl; MCCJIEN0BATH 3aBHCHMOCTH
0o0BEma Kyba oT AJIMHEI ero pedpa.

Ha6aonaTh W NPOBOAMTH AHAJOTHU MEXIy MOHATUIMHU
TIoLIa 1 M 00bEMa, IEPUMETPA | IJIOIIAIH TOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIE W JIOXKHBIC BBICKA3bIBAHHUS O
MHOTOTpaHHHKAaX, MPUBOAUTH NMPHMEPbI U KOHTPIPHUMEPHI.
PemaTs 3a1a4u u3 peanbHO KU3HHU.

IToBTOpEeHUe
1 00001IeHMEe
(10 u

[ToBTOpEHNE OCHOBHBIX MOHATHI U METOIOB Kypca 5 Kiacca,
000011IeHrE 3HAHUA.

BeruncasTe 3Ha4CHYSI BBIPAXECHHUH, COAEPKAIINX HATypalbHbIE
yuciaa, OOBIKHOBEHHbIE M JIECATUYHbIE JApPOOH, BBINOJIHAThH
npeoOpa30BaHUs YUCEN MTPU HEOOXOIUMOCTH C HaAIpaBJISIONMIEH
ITOMOIIBIO.

BbiOupars  cmoco® cpaBHEHMs  4YMCel,  BBIYMCIEHUM,
NPUMEHSATh CBOMCTBA apupMEeTHYeCKUX JeHCTBUHA  Ams
panoHaIN3aui BBIYMCICHUN.

OcymecTBaATh CAMOKOHTPOJIb BBINOIHIEMBIX JEHCTBUM U
CaMOIIPOBEPKY pe3yJibTaTa BEIYUCICHUM.

Pemate mnpocreiilime 3aiadydM U3 pealbHOM  JKH3HH,
NPUMEHATh MaTeMaTH4YeCKHe 3HAHUS /I PEIICHUs 3a7a4d U3
JPYTUX y4eOHBIX MPEIMETOB.

Pemate mpocreiimmme 3axauM  pasHbIMH  cIocodamu,
CPAaBHMBATh  CHOCOOBI  pEIICHMS  337a4d, BbIOMpPaATh
panuoHAJBHBIN C1IOCO0.

6 kmacc (He meHee 170 )
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HasBanmue
pasaesia (TeMbl)
Kypca (4uciio

OcHoOBHOe coiep:KaHue

OcHOBHbBIE BUIBI 1€SITEJIbHOCTH 00y4al0UIUXCS

4acos)
HartypanabHble ApudmeTrnueckue AeMCTBHS ¢ MHOTO3HAUYHBIMU HATypalbHbIMU | BBINOJHATL apuMeTHyecKue JeiicTBHA C MHOTO3HAUYHBIMU
L1 (WE] yuciaMu. UYuCIOBbIe  BBIPAKEHHUS, TMOPSAOK  JICWCTBUH,| HATypaIbHBIMU 4YHCIAMH, HAXOAMTh 3HAYEHHMS YHCIIOBBIX
(30 u) UCTIOJNIb30BaHue CKOOOK. OKpyTiieHHnEe HATYPabHBIX YHCET. BBIpKEHUH CO CKOOKaMH M 0€3 CKOOOK; BHIYMCIATH 3HAYEHHUS

JlenuTenu U KpaTHBIE YUCIIA; HAUOOIbUWUL 00WULL Oerumeisb U

HAaumeHnbvuiee 061/1/;66 KpaniHoe.

Paznoxxenue uucia Ha IMPOCTBIC MHOXHTCIIN. I[CJ'II/IMOCTL

CYMMBI U ITPOU3BCACHUA. HGHGHI/IG C OCTaTKOM.
Pemenue TeKCTOBBIX 3a/1ad.

BBIPAKECHUM, COACPIKALUX CTEIICHHU.

BbINOJHAT, NPUKHAKY M OIEHKY 3HAaYCHHH YHCIIOBBIX
BBIpQXCHU, MPUMEHSATH MPUEMBI IPOBEPKHU pPe3ybTaTa.
Hcnonb3oBaTh Mpu  BBIYUCICHUSAX MepeMecTHTEJbHOEe H
coyerarejbHOEe CBOMCTBA CJOKEHMA M  YMHOKEHHS,
pacnpedenumenvHoe C0UCME0 YMHONCEHUA OMHOCUMETbHO
CN10JCeHUsA, CBOIICTBA apu(PMeTHYECKHX JIeiiCTBHIA.
HccnenoBarb  4YUCIOBBIE  3aKOHOMEPHOCTH,  MPOBOIMTH
YHCJIOBBIC OKCIICPUMCHTHEI.

@®opmMyMpPOBaTH ONpeleJieHus JIIUTeNs M KpPaTHOro,
HauOoJIbIIIETO OOIIero JeNHUTENss W HAWUMEHBIIEro OO0IIeTro
KpaTHOTr'0, MPOCTOT0 M COCTaBHOI'O YHCEN; HCIOJIb30BaTh ITH
MOHATHS IPU PELIEHUH 33/1a4 (MpU He0OXOJUMOCTH € OMOPOM Ha
QITOPUTM TIPABUTIA).

IIpumeHATH ANTOPUTMBI BBIYUCICHUS HAHOOJBIIETO OOIIEro
JIeTUTeNs] W HaMMEHBIIEro oOOIIero KpaTHOrO JBYX YHCel,
AJITOPUTM Pa3JIOKCHUA YHCJIa Ha ITIPOCTBIC MHOXKHUTCIIN.
HccnenoBarh cBOMCTBa JEIMMOCTH CyMMBI M IIPOU3BENCHHUSA
YHUCEN C OOPOM HA BOIPOCHBIN IUIAH.

IIpuBoauThL mNpUMepPbI YHCEN C 3aJaHHBIMU CBOWCTBaMH,
pacno3HaBaTh BepHbIe U HEBEPHbIE YTBEPKICHHS O CBOMCTBAX
YuCCil, OompoBeprarb HCEBCPHBIC YTBCPKIACHUA C IMMOMOIIBIO
KOHTPIIPUMEPOB.

KoncTpynpoBars  MaTemMaTH4ecKHe  NPpeIJOKEHMA  C
MIOMOIIIBIO CBS30K «H», KU, «ECIH. .., TO...» II0 00pasiy.

o4




PemiaTe TEKCTOBBIE 3a/1a4i, BKIKOYAIOIIUE ITIOHATUS IEIMMOCTH,
apu(pMeTHYECKUM CII0COOOM, HCIOJIb30BaTh Iiepedop Bcex
BO3MO’KHBIX BAPUAHTOB C OIIOPOM HA BOIIPOCHBIN IUIAH.
MopeaupoBarh X0 peEIIEHUs 3aJa4d C IIOMOIIBI PHUCYHKa,
CXEMBI, TaOIUIIBL.

[IpuBoauTh, pa3zbupaTh, OLEHUBATH PAa3JHYHbIe peLICHHUs,
3allUCH  PpPelIeHUH TEeKCTOBBIX 3a/a4 C HaIpaBJIOLIEH
IIOMOLIBIO.

Kputnuecku oneHuBaTh MOJYyYEHHBIH pe3y/ibTaT, HAXOAHUTh
ONOKH, OCYLIECTBIATH CAMOKOHTPOJIb, IPOBEPSs OTBET HA
COOTBETCTBHE YCI0BHIO.

Harasanas
reoMeTpusi.
IIpsimbie Ha
IJIOCKOCTH
(79)

Ilepnenouxynapnuvie npsamvle. Ilapannenvhvie npsmoie.

Paccrosinue MCKAY ABYMSA TOYKaMH, OT TOUKHU OO HpﬂMOﬁ,

JUTMHA ITYTHU HAa KBAJPATHOM CETKE.
Ilpumepwl npsamvix 6 npocmpancmeae.

PacnosHaBare Ha ueprekax, PUCYHKax CIlydal B3aWMHOIO
pacIoNOXKEHUS IBYX MPSIMBIX.

HN3o0paxkars ¢ MNOMOMBI0 YepPTEXKHBIX HHCTPYMEHTOB
KJeTyatoil Oymare JBe Iepecekaroluecs IMpsMble, JBeE
napajjlelbHbIE IPSIMBIEC, CTPOUTH MPAMYIO, NEPIECHIUKYIISAPHYIO
JAHHOM.

IIpuBoauTh NnpuMepsI NapaJUIEIbHOCTH "
NEPIEHANKYJIAPHOCTH IPSIMBIX B IPOCTPAHCTBE.

PacnosHaBaTe B MHOIOYIOJBHHKAX MEPHEHIUKYISIPHBIE U
napajuleiabHele  CTOpOoHbBl. H300pakaTh MHOTOYIOJBHUKH C
napajuiebHBIMU, EPIEHANKYIIPHBIMU CTOPOHAMHU IO 00pasily.
Haxoaurhe paccrosiHue MEXAy ABYMs TOYKAMH, OT TOYKHU [0
NpsIMOM, JUIMHY IyTH Ha KBAaJApPAaTHOM CETKE, B TOM YHCIE
UCTOJB3Ys LIU(PPOBBIE PECYPCHI.

Apoon
(32 4)

OObIKHOBEHHass  JIpo0Ob,  OCHOBHOE  CBOMCTBO

cokparierue apobeit. CpaBHEHHUE U YITOPSIOYUBAHHE IPOOEH.

I[CC}ITI/I‘-IHBIC IlpOGI/I U MCTpHUYCCKad CUCTECMa MEp.

1podu,

Apudpmerndyeckue  JeWCTBHA ¢ OOBIKHOBEHHBIMHU

JACCATHYHBIMHA I[pOGHMI/I.

u

CpaBHUBATH U YHNOPS/I0YMBATH ApOoOU, BLIOMPATH CHOCOO
CpaBHEHUS APOOEH.

IIpencraBasaTh JecATHIHBIE JPOOM B BHUJIEC OOBIKHOBCHHBIX
npobeil 1 OOBIKHOBEHHBIE B BUJE JCCSITHUYHBIX, HCMOJIb30BATH
IKBHBAJIEHTHbIE MPEICTABJIEHUs] JPOOHBIX YHUCENT TPU UX
CPaBHECHHH, TIPH BBIYHUCICHHSX (TIPU HEOOXOIMMOCTH C
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OrtHomenue. JleneHue B JaHHOM OTHOIICHUU. Macwmao,
MIPOMOPLIHUSL.

[TonsTue nporeHTa. Boluncinenue npoieHTa OT BEJIUYUHBI U
BEJIMYUHBI 110 €€ IIPOLICHTY.

Pemiennie TeKCTOBBIX 3aj1a4, COAEPKAIIUX APOOU U MPOICHTHI.
[TpakTrueckas pabota «OTHOIIEHUE ATUHBI OKPYKHOCTH K €&
JTUAMETPY.

HaIPaBIISIONIEH TOMOIIBIO).

Hcnonb3oBath JecATUYHBIE JpoOM TMpU NpeoOpa3oBaHUU
BEJIMYMH B METPUUYECKOM CUCTEME MEP.

BoinosHsaTs apupmMeTnyecKue a1eicTBHs ¢ OOBIKHOBEHHBIMU U
JECSITUUHBIMU TPOOSIMHU.

Boerunciaarn 3HAYCHUS BBIPAKCHU, COoIepKaIINX
OOBIKHOBEHHBIE U JIECATUYHbIE  JPOOH,  BBINOJHSTH
npeoOpa3oBanusi JpoOel, BBLIOMPATH CHOCO0, NPUMEHSTH
cBoiicTBa apupMETHYECKUX JEHCTBUU [UIsl palMOHAIU3AINU
BBIYHMCIICHHIA.

CocTaBJAATH OTHOIICHUS W MPOMOPIIMH, HAXOAUTb OTHOIIECHUE
BEJIMYMWH, JISIUTh BEIMYMHY B JAHHOM OTHOILICHUU.

Haxoauth 3KcnepUMEHTAJbHBIM NYTEM OTHOIICHUE JJIMHBI
OKpPY)XKHOCTH K €€ juamerpy (Opu HEOOXOIUMOCTH C
HaIpPaBJISAOLIEH TTOMOIIIBIO).

Haxoautph Macmral 1iaHa, KapThl M BBIYUCIATH PACCTOSHHUS,
UCTIONB3YS MacIITad C OMOpOoil Ha aNTOPUTM YUeOHBIX JEHCTBHIA.
OO0BACHATH, YTO TAKOE MPOIICHT, YIOTPEOISITH O0OPOTHI PEUU CO
CIIOBOM «IIPOIICHT». BbIpamaTh MPOLEHTHI B IpO0sSX U ApoOH B
MPOIIEHTaX, OTHOIIIEHUE ABYX BEJIIMYUH B MPOIICHTAX.
BbruncasTh NPOLEHT OT YKCia U YUCIIO 110 €r0 MPOLIEHTY.
OxpyrasTe 1podu U MPOLIEHTHI, HAXOAUTH MPUOIHNKEHHS YUCEI
IIPY HEOOXOAMMOCTH € UCIIOJIb30BaHUEM BU3YaJIbHOM OIMOPHI.
Pemiatp 3agaum Ha 4YacTH, TMPOIEHTHI, MPOMOPIUHU, Ha
HaxOXAeHHUE NpoOu (MPOIIEHTA) OT BEIMYUHBI U BEJTMYUHEI 1O €€
npobu (TporeHTy), npobu (MpOoIeHTa), KOTOPBIA COCTaBISET
onlHa BenuuuHa oT aApyroi. IlpmBoauTh, pa3dupars,
OLIEHUBATH PA3JIMYHBIC PEIICHUS, 3aMUCH PEIICHUH TEKCTOBBIX
3a/1a4 MPU HEOOXOAMMOCTH C HAMPABJIAIONICH TOMOIIBIO.
HN3Baekary wuHpopMaumMw u3 TaOIUIl W JMarpamw,
WHTEPIIPETUPOBATH TaOIMYHBIC JTaHHBIE, OTIPEIeIATh
HauOOoJbIIIee U HANMEHbIIIEE U3 TPEICTABICHHBIX JaHHBIX.
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Harnsanas
reoMeTpusi.
Cummerpust
(6 1)

Ocesas cummempus. Llenmpanvuas cummempusi.

Ilocmpoenue cummempuyunvix gueyp.
Cummempus 6 npocmpancmee.

Pacno3HaBaTh Ha 4yepTekax U M300paKEeHUSIX, H300PakaTh OT
PYKH, CTPOMTB C IIOMOIIBIO MHCTPYMEHTOB (QUrypy (OTpe3oK,
JOMaHyl0, TPEYroJIbHUK, IPSAMOYIOJIbHUK, OKpPYKHOCTb),
CUMMETPUYHYIO [JaHHOM OTHOCHUTENBHO IPSIMOH, TOYKH C
HaIIpaBJSOIIECH IOMOIIBIO.

HaxoauTh npuMepbl CUMMETPUHN B OKPY>KAIOILEM MHpE.
MopeaupoBatb u3 Oymaru 1Be (QUIYpbl, CHUMMETPUYHBIC
OTHOCHUTEIIBHO TPSAMOH; KOHCTPYHMPOBATh TI'€OMETPUYECKHE
KOH(UTYpaluy, UCIIOJIb3Yysl CBOMCTBO CUMMETPHUH, B TOM YHCIIE C
IOMOILBIO IIU(PPOBBIX PECYPCOB C OIOPOM HA AJTOPUTM YUEOHBIX
JEUCTBUM.

Boipaxkenus
¢ OykBamu
(64)

[TpumeneHne OYKB /IS 3aIMCA MaTEMATHICCKUX BBIPAKCHUH U
NPEIUIOKEHUH.  ByKkeenuvie  8blpadiceHusi U HUCLOBble
NOOCMAHOBKU.

ByKkBeHHBIC paBEHCTBA, HAXOXKICHUE HEM3BECTHOTO KOMITOHCHTA.
DopMyIIbI.

HUcnoab3oBath OyKBBI 111 0003HAUEHUS] YHCEIN, MPU 3aAMKUCH
MaTEMaTUYECKUX  YTBEPKIECHUM, COCTABJISITH  OYyKBEHHBIC
BBIPAKEHMUS 110 YCIIOBUIO 33]1a4H.

HccaenoBarb  HECIOXKHBIE  YHCIOBBIE  3aKOHOMEPHOCTH,
UCIION30BaTh OYKBBI IJIs1 UX 3aIHCH.

BbIyucasaTh 4uCIOBOE 3HaUEHHWE OYKBEHHOTO BBIPAXKEHUS TPHU
3a/IaHHBIX 3HAYEHUAX OYKB C OMOPOM Ha aNTOPUTM YUE€OHBIX
JIEVCTBU.

3anucbIBaTh dhopmy.bi: epumMeTpa u ILTIOII AN
MPSIMOYTOJIbHUKA, KBajJpaTa; UIMHBI OKPYXHOCTH, TUIOIIAJH
KpYyTa; BHINOJIHSATH BHIYHCJIEHUS 110 3TUM (HOpMyIiaM.
CocTaBiasaTh (GopMYyJibl, BBIPAKAIONINE 3aBHCUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTh, BPEMS, PACCTOSHUE; 1IE€HA, KOJMYECTBO,
CTOMMOCTH; TMPOU3BOJUTENHHOCTh, BpeMs, O00BEM pabOTHI;
BBITIONTHSATH BBIYUCIICHUS TI0 TUM (opMyIiam.

Haxoauth  HEW3BECTHBIH  KOMIIOHEHT  apuU(pMETHYECKOTO
JICVCTBHSA.

Harnsaunas
reomMeTpus.
Durypsl

YeThIpEXYyTroNbHUK, TIPUMEPBI YETHIPEXYTOJILHUKOB.
[IpssMoyronpbHUK,  KBajgpaT: CBOWCTBAa  CTOPOH,  YTJIOB,
JuaroHaieu.

HN3o0paxkars, Ha HEIWHOBAaHHOW W KJeT4aroil Oymare c
HCIOJIb30BAHUEM YEepTEKHBIX MHCTPYMEHTOB
YETBIPEXYTOJBHUKH C 33JaHHBIMU CBOMCTBAMH: C
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HA IVIOCKOCTH
(14 9)

W3mepenue yrioB. Buasl TpeyroasHUKOB.

Ilepumerp MHoOroyronpHuka. Ilnmomans

¢uryper. PopmyIbl

nepuMeTpa W IUIOIagu mnpsMoyroibHuka. [Ipubmmxénnoe

U3MepeHue rmomann Guryp.

Ilpaxmuueckas paboma «Ilnowaowv kpyaay.

napajuieIbHBIMU, MEePIEeHANKYISIPHBIMU, PAaBHBIMH CTOPOHAMH,
OpsIMBIMU ~ yIJIaMU W JAp., PaBHOOEIPEHHBIN TPEYrojbHUK.
[penaaraTs u 00CyKI1aTh CNOCOObI, AATOPUTMBbI TTOCTPOCHUSI.
HccnenoBarb,  uCHONB3YyS  OKCIEPUMEHT,  HaOIIOJEHUE,
MOJICJIUPOBAaHKE, CBOMCTBA  TNPSIMOYTOJbHUKA,  KBaJpaTa,
pa30buBaTh Ha TPEYTOJIBLHUKHU C ONMOPOI Ha BOIPOCHBIH IJ1aH.
O00CHOBBIBATDH, ONMPOBEPraTh C MOMOIIBIO KOHTPIPUMEPOB
YTBEPXACHUS O TMPSMOYTOJbHUKE, KBajpare, Paclo3HaBaTh
BEPHbBIC 1 HEBEPHBIEC YTBEPIKICHHUS.

HN3mepaATH M CTPOUTH C MOMOIIBIO TPAHCHIOPTHUPA YIJIBI, B TOM
YlClie B MHOTOYTOJIbHUKE, CPABHUBATH YIJIbI; PACHO3HABATH
OCTpbI€, IPSAMBIE, TYIbIE, Pa3BEPHYTHIE YTIIBI.

Pacno3naBath, H300pa:kaTh OCTPOYTOJIbHBIN, MPSIMOYTOIBHBIH,
TYIMOYTOJIbHBIH, paBHOOEIPEHHBIH, PaBHOCTOPOHHHIA
TPEYTONbHUKK (P HEOOXOAMMOCTH C  HCIIOJIb30BAHHEM
BU3YaJIbHOM OTIOPHI).

Boruncasatb TIEPUMETP MHOTOYTOJILHUKA, UIOIAAb
MHOTOYTOJIbHUKA pa30ueHrneM Ha MPSMOYTOJIbHUKHY, HA PAaBHBIE
(burypsbl, HICIOJIB30BaTh METPUUECKHUE €TUHUIIBI U3MEPEHUS
JUTMHBI | TJIOLIAI C OTIOPOM Ha aNTrOpUTM yUeOHBIX JIEHCTBUI.
Hcnoab3oBaTh NpUOIMAKEHHOE H3MEPEHHe TUH U TIIOMA e
Ha KieT4aroi Oymare, NpUOMKEHHOE U3MEPEHHUE JITTHHBI
OKPY’KHOCTH, IJIOIIAHN KpyTa.

IMono:xkuTEIBLHBIE U
oTpULATEeIbHbIC
qHucaa

(40 v)

[enbie qyuca. Mooynw yucaa,

ceomempuvecKka

unmepnpemayus mooyaa. Hucnosvle npomexncymxu.

[lonoxurenabpHble | OTpULIATCIILHLIC

quciia. CpaBHCHI/IC

MOJIOKUTCIIBHBIX U OTPULATCIIBHBIX YHCCIL. ApI/I(I)MCTI/I‘-ICCKI/Ie
HeﬁCTBHﬂ C MMOJIOXKUTEJIBHBIMU U OTPUIATCIIbHBIMUA YU CIIaMHU.

Perienne TeKCTOBBIX 3a71a4.

IIpuBoanTL NpHMePBI HCIOJIB30BAHUS B PEAJIBHON JKU3HU
MOJIOKUTEIBHBIX M OTPULIATENIbHBIX YHCET.

H3o06paxkars 11enble yKcia, MOJI0KUTENbHbIE U OTpUIIATEIbHbIE
yyclia TOYKaMU Ha YHCIIOBOW MPSIMOM, HCNOJIb30BaTh YHCIOBYIO
MPSIMYIO JUIsl CPAaBHEHUS YHCEl.

IIpumeHsTH NpaBH/IA CPAaBHEHHUSA, YNOPSAA0YUBATHL IIEIIbIC
qucia; HAX00UmMb MOOYIb YUCIA.

®opMyJIMPOBATh NMPABUJIA BHIYMCIEHUS C MTOJIO)KUTEIbHBIMU U
OTpULATENIbHBIMH YHUCJIaMU, HAXOJMTh 3HAYEHUSI YHCIIOBBIX
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BBIPKCHU, coziep Kalux JNEUCTBUS
C TIOJIOKUTEIBHBIMH ¥  OTPULIATEIBHBIMH YHCIIAMH  TIPH
HEO0OXOIMMOCTH C OMOPOH Ha aJTOPUTM MPABHIIA.

IIpuMeHATL CBOWCTBA CIOXKECHHS W  YMHOXCHHS  JUIS
npeoOpa3oBaHUsI CYMM U ITPOM3BEICHUM.

IIpencraBienue [IpsmoyronbHass  cucrteMa  KOOPAMHAT  HA  IIOCKOCTH. | OOBSICHATH M MJUIIOCTPUPOBATH MNOHATHE MPSIMOYTOJbHOU
JaAHHBIX Koopaunatsl TOUkM Ha MIIOCKOCTH, abclircca U OpAMHATA. CHUCTEMbl  KOOpJMHAT  Ha  IUIOCKOCTH,  HCIOJb30BaTh
(6 1) CronbyaThie 1 KPYroBbIC THArPaMMEL. TEPMHUHOJIOTHIO; CTPOUTH HAa KOOPJAUHATHOM MJIOCKOCTH TOYKH U
[TpakTuaeckas pabora «IlocTpoeHue quarpamm. (urypbl 1Mo 3aJaHHBIM KOODIMHATAM, HAXOAMTH KOODJMHATBHI
Pemenne  TekcToBBIX  3amad,  COAEpXKalIMX  JaHHbIe, | TOICK.
MIpEICTaBICHHBIC B TA0IUIIAX M HA THarpaMmax. Yurare CTOJI0YATHIC u KpyroBbIC AnarpamMmal;
HHTEPNPETUPOBATH JIaHHBIC; CTPOUTH CTOJIOUYATHIE JUATPAMMBI.
Hcnoab3oBath HH(OPMaNNIO, TPEICTABICHHYIO B TaOIHIIAX,
Ha JWarpaMmax JJig pPEIIeHHUs] TEeKCTOBBIX 3a/Jad U 3a1ady u3
pealbHOM KU3HU.
Harasignas IIpamoyzonvuelii napannerenuned, Kyo, npusma, nupamuoda,|Pacmo3HaBaTh Ha YepTekKax, pUCYHKAX, OMUCHIBATH MTHPAMHUTY,
reoMeTpusi. KOHYC,  YUIUHOD, wap u  cgepa.  Hzobpadxenue|nipusMy, IWIHHIP, KOHYC, IIap, H300pazkaTh HX OT PYKH,
Durypsl NPOCMPAHCINGEEHHBIX Queyp. Ilpumepoi Pa36épmox | MOIeTUPOBATh M3 OyMmaru, IUTAaCTUIIMHA, TPOBOJIOKA U JIp. C

B IPOCTPAHCTBE
(ChY)

MHOCO0CPAHHUKOS, b;wzum)pa Uu KoHyca.

Ipaxmuueckas paboma «Co30anue
HPOCMPAHCMBEHHBIX Pucypy.
Ionamue 00véma, eouHuyvl usmMepenus 00vEMA.

Mmooenetl

O6vém

NpPAMOY20TIbHO20 napaieienunedd, Kyoa, popmynvl 0o6véma.

Harnpasisitone nomomipio. [IpuBoAMTH NMpUMepPbI O0OHEKTOB
OKPY’KaroIIero MUpa, UMEIoIuX (opMbl HA3BAHHBIX TE.
Hcnonab3oBaTh TEPMHHOJIOTHIO: BepIIMHA, peOpO, TpaHb,
OCHOBaHME, BBICOTA, PAJINYC U THAMETP, PA3BEPTKA.

HN3yuarthb, UCMOIB3ys DKCIEPUMEHT, HAOJIO/IEHHEe, U3MEpEeHue,
MOJIEIMPOBAHKUE, B TOM YHUCJIE KOMIIBIOTEPHOE, U ONMMCHIBATH
CBOJiCTBA HAa3BaHHBIX TEJI, BBIABJIATH CX0ACTBA U pa3.1mquﬁ:
MEXY TUPAMUION U TIPU3MOM; MEXIY LIWIMHIAPOM, KOHYCOM U
IapoM.

Pacno3HaBaTh pa3BEPTKU Mapajuienenunena, Kybda, MpU3MBL,
nupaMuJbl, KOHyCa, HWJINH/APA, KOHCTPYHUPOBATH JAHHBIC TECJIa
U3 Pa3BEPTOK, CO3/1aBaTh WX MOJEIM C HaIpaBIISIOMIEH
IIOMOLIBIO.
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Co3naBaTh MoOJeJH TPOCTPAHCTBEHHBIX (uryp (u3 Oymarw,
IPOBOJIOKH, IUTACTHIIMHA U JIP.) C OIOPON Ha aJlTOPUTM y4eOHBIX
JCUCTBUM.

H3mepsiTe Ha Mopeasix: AIUHbI PEOEP MHOIOIPAaHHHUKOB,
JMaMeTp 1Iapa.

Bbruucasars mno  ¢opmyiaam: 00bEM  IPSIMOYrOJIbHOIO
napajiesnienumnena, Kyoa; MCHOIb30BaTh EIUHHIBI W3MEPEHHUs
00bEéMa; BBIYHCIAATH OOBEMBI TEJ, COCTABICHHBIX U3 KyOOB,
napaieNieNHIe[0B; peliaTh 3a1a4i C PEATbHBIMU JaHHBIMU C
OIIOPOii Ha CIIPaBOYHYIO MH(POMALIHIO.

IToBTOpEHUE,
00001IeHHE,

cHCTeMATH3alHUs
(20 u)

HOBTOpeHI/Ie OCHOBHBIX MOHSITHM U METOJIOB KypCcoB 5u6b6

KJIACCOB, 0000IIEHHE U CUCTEMATH3 AN 3HAHUH.

BeruncasaTe 3Ha4CHNS BBIPAXKEHUN, COIEP KALLUX HATYPAJIbHBIE,
LEJbIE, IIOJIO’KUTEIIbHBIE U OTpULIATEIbHBIC YHCIIa,
OOBIKHOBEHHBIE U JECATUYHBIC npobu, BBINOJIHATh
peoOpa3oBaHusl YUCENl U BBIPAKEHUN NPU HEOOXOIUMOCTHU C
HaIPaBJIAIOLIEH TOMOILBIO.

Be10upaTs c1ocod cpaBHEHUS YKCENl, BBIUNCICHUN, IPUMEHATH
cBoiicTBa apudmMeTnuecKkux JeHCTBUH A palMOHAIM3ALUH
BBIYMCIICHUM.

PemaTe npocreiimue 3aa4u U3 pealbHON )KU3HU, IPUMEHATH
MaTeMaTH4YecCKHe 3HAHUA JUI pElIeHUs 3aJad M3 Jpyrux
IIPEIMETOB.

PemaTe npocreifiue 3a1a4m pasHbIMHU CIIOCO0aMU.
OcyuiecTBAATE CAMOKOHTPOJIb BBINOJIHAEMBIX JCHUCTBUN H
CaMOIIPOBEPKY pe3yJIbTaTa BEIYUCICHUMN.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJI'EBPA» (1O TOAAM OBYYEHMUS)
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7 knacc (ae menee 102 )

Ha3Banmue
pa3aeJia (TeMbl)
Kypca (4ucio

OcHoBHoOe coiep:kaHue

OcHOBHbBIE BHUABI A€ATCJIbHOCTH oﬁyqammnxcsl

4acoB)
Yucaau [ToHsATHE pallMOHAIIBHOTO YHCIA. CucreMaTH3MpOBaTh U 000raliaTh 3HAHUS 00 OOBIKHOBEHHBIX
BBIYMCJIEHUS. Apudmerndeckue 1eHCTBUSA C PAlMOHATIBHBIMU YHCIIAMH. U JICCATUYIHBIX APOOSX.
PannonaabHbIe CpaBHeHue, yIOpSI0YMBaHUE PAIMOHAIBHBIX YHCET. CpaBHUBATH U YHNOPAA0YMBATHL APOOH, MPeoOPa30OBHIBAS TIPH
qucJIa CreneHs ¢ HaTypaJIbHBIM ITOKA3aTEIIEM. HEOOXOAMMOCTH  JICCATHYHBIE JpOoOM B  OOBIKHOBCHHEIE,
(25 9) Pemenne oCHOBHBIX 3a/1a4 Ha IPOOH, MMPOIICHTHI U3 PEATbHON | OOBIKHOBEHHBIE B JIECATUYHBIC, B YaCTHOCTH B OECKOHEUHYIO

IIPAKTUKH.
IIpuzHakun  OENMMOCTH,  PA3JIOKECHHUS
HaTypaJIbHbIX YHCEIL.
Peanbhble 3aBUCUMOCTH. [Ipsmas
IIPOIIOPLIMOHAIBHOCTH.

Ha MHOXKHUTCIIN

u oOpartHas

JECATUIHYIO IPOOb.

IIpumensiTb  pa3zHooOpa3Hble  CHOCOOBI M MPHEMBI
BbIYHNCJIEHUS] 3HAYEHUH JPOOHBIX BbIPA’KEeHUM, COACPKAIINX
OOBIKHOBEHHBIC W  JCCSATHYHBIC JAPOOM: 3aMEHATh IIPH
HEOOXOIMMOCTH  JECATHUYHYIO  JIpoOb  OOBIKHOBEHHOHM U
OOBIKHOBEHHYIO JIECATUIHON, TPUBOUTH BBIpAXECHHE K (hopme,
HaubOonee ymoOHOW N BBIYUCICHUN, MPeoOpa3OBHIBATH
JIpOOHBIC BBIPAKEHUS HA YMHOKCHHE W JICJICHUE JECATUIHBIX
npobeif K JeHCTBUAM ¢ IIeNbIMH YUClIaMu (TP HEOOXOAMMOCTH C
HaIpaBJISIONIEH ITOMOIIIBIO).

IIpuBoauTH 4MCI0BbIe U OyKBeHHbIE NMPUMEPHI CTENEHU C
HaTypaJIbHBIM TIOKa3aTelieM, OOBSICHSS 3HAYCHHS OCHOBAHHMS
CTETIeHM U TIOKasaTessl CTENeHH, HaXOAUTh 3HAUCHUS CTEleHeu

BUA al (a — mob0e palMoHaNIbHOE YUCITO, N — HATypaabHOE
YHCIIO) C OMOPOI Ha CIPABOYHYIO HHPOPMAITHIO.

IToruMaTe cMBICT 3aMHUCH OOJBINHMX YHCEJ C NOMOIIbLIO

NeCATHYHBIX Apodei u creneHei yucaa 10, npuMeHsATh UX B

peajibHbIX CUTyalUsX.

IIpumeHATH NMPU3HAKU IETUMOCTH, PA3JI0KEHUI HA MHOXKUTEIN
HATypaJbHbIX YUCEIN.

Pemats npocreiiiiye 3aga4M Ha 4aCTH, IPOLIEHTHI, [IPOIIOPLIMH,
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Ha HaXOKJeHHe IpOoOH (MPOLIEHTA) OT BEJIMYUHBI U BEJIMUUHBI I10
e€ npobu (TIpoleHTy), Apodu (MpOoIeHTa), KOTOPBIM COCTABIISIET
olHa BenuuuHa oT aApyroi. IlpmBoguTh, pa3dupars,
OlleHMBATH PA3JIMYHbIC PEIICHUs, 3alUCU PEHICHUH TEKCTOBBIX
3ajau.

Pacno3HaBaThb M 00BSICHATD, ONTUPASCH HA ONPEACIICHHUS, IPSIMO
IPONOPLUOHATILHBIE u o0OpatHO MIPOIOPLIMOHAIIbHBIE
3aBHCUMOCTH MEXy BEIMUYMHAMU; NPUBOAUTH MPUMeEPHI 3TUX
3aBUCHMOCTEl M3 pealbHOTO MHpa, W3 JPYIHX Yy4eOHBIX

IPEMETOB.
Pemarp mpocreiiline NpakTHKO-OPHEHTHPOBAHHbIE 3a1a4H
Ha  Japodu, TPOLEHTbI, TMPAMYKWW M  00paTHYIO

NPONOPIHOHAIBHOCTH, IPONOPIHH.

Auaredpaunyeckue
BbIpa:KeHU sl
(27 g)

bykBeHnHbIe BeIpakeHus1. [lepemennsie. JlonmycTuMble 3HaYeHUs
nepeMeHHbIX. POPMYIIBL.

[TpeobpazoBaHne OYKBEHHBIX BbIPaKEHUH, pACKPBITHE CKOOOK
Y TIPUBEJIEHUE MOJOOHBIX ClIaracMbIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I1OKa3aTeIeM.
MHOrouseHsl. Cnoxenue, BBIYUTAHUE, YMHOXKEHUE
MHOTO4IeHOB.  DOpMysbl  COKpAIIEHHOIO  YMHOXCHHUS.
Pa3noxxenne MHOTO4YICHOB Ha MHOXKUTENH.

OBaagern Ha 0a3oBoM ypoBHe anreOpandecKon
TEPMUHOJIOTHEN M CHUMBOJIMKOW, NPHUMEHATH €€ B IIpolecce
OCBOEHHS y4yeOHOro MaTepuaia.

HaxoauTh 3HaueHuss OyKBEHHBIX BBIPAKEHHM NpPH 3aJaHHBIX
3HaYEHUSAX OYKB; BBIMOJHITH BBIYUCIEHUS MO (hOpMYyJIaM.
BbinoHATHL peobpa3zoBaHus LENIOT0 BhIPaKEHUSI B MHOTOUJICH
MIPUBEACHUEM MOJIOOHBIX CIaraéMbIX, paCKPhITHEM CKOOOK.
BBINOIHATL  yMHOXKEHHE OJHOWICHAa HAa MHOIOWIEH W
MHOTO4YJIeHa Ha MHOTOWJIEH, NPUMEHAThb (OpMyJibl KBaJapara
CyMMBI M KBajJpara pa3sHOCTH C OIIOPOM Ha CIIPABOYHYIO
UH(pOpMaIHIO.

OcyuiecTBaAATh PA3JI0KEHHE MHOTOYJIEHOB HA MHOXUTEIH
MyTEM BBIHECEHMSI 3a CKOOKHM OOIIEro MHOKUTEINSI, TPUMEHEHUS
¢dopMysIBl  pasHOCTH  KBaJpaToB, (opMyn  COKpaIIEHHOTO
YMHOXEHHSI C OIIOPON Ha CIPAaBOYHYIO HH(OPMALIHUIO.
IIpumensiTh mnpeoOpa3oBaHHE€ MHOTOWIEHOB [UIsl pEIICHUS
pa3IMYHBIX 33Ja4 W3 MATEMAaTHKH, CMEXHBIX IPEIMETOB, W3
peanbHOM MPAKTUKU.

3HAKOMHTBCS C HCTOPHEH pa3BUTHS MaTEMATUKH.
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YpaBHeHus
U HEpaBEeHCTBAa
20 v)

YpaBHenue, npaBuiia npeoOpa3oBaHus
PaBHOCHUJIILHOCTb YPaBHEHUH.
JInHeitHoe ypaBHEHUE C OJHOM IEPEMEHHON

ypaBHEHUS,

MIEPEMEHHOM, pelIeHre JIMHEHHbIX YpaBHeHUH. Pemenue 3amau

C IOMOILBIO YPaBHEHUH.

Jlunetinoe ypasHenue c 08yMs nepemMeHHbIMU U €20 2PAPUK.
Cucrema ByX JUHEHHBIX YPaBHEHUH C ABYMS II€PEMEHHBIMH.
Pemennie cuctem ypaBHEHHMH CIOCOOOM TMOJCTAHOBKH H

CIIOCOOOM CIIOKEHUSL.

PemaTe IMHEHHOE ypaBHEHUE C OJHON NIEPEMEHHOMN, IPUMEH A
NPaBHJIA NIEPEX0AA OT UCXOAHOIO YPABHEHHS K PABHOCUIBHOMY
emy 6ozee npoctoro Buja. IIpoBepsATh, SBISETCS JIM KOHKPETHOE
YHUCJIO KOPHEM ypaBHEHMUS.

IlopOupars npuMepbl mHap 4YHUCEN, SBISIOLIUXCS PELICHHEM
JIMHEHHOT O YPAaBHEHMS C IBYMsl [IEPEMEHHBIMH.

CTpouTh B KOOpDAMHATHOM IUIOCKOCTH TpaduK JIMHEHHOTO
yYpaBHEHHS C JBYMs MEPEMEHHBIMH (IIpU HEOOXOAMMOCTU C
UCIIOJIb30BAaHUEM CMBICIIOBOI OIOPBI); MOJB3YACh TpaduKoM,
NPUBOAUTH NIPUMePHI PEIICHUS YPABHEHUS.

Haxoaurth penieHHe CHCTEMBI JBYX JMHEHHBIX YPAaBHEHUH C
JBYMsI IEPEMEHHBIMU C OTIOPOM Ha aJITOPUTM YUEOHBIX 1€HCTBUH.
CocTaBasiTh M pemIaTh ypaBHEHUE UJIM CUCTEMY YPaBHEHUH IO
YCIOBHIO 33Ja4¥, HWHTEPIPETUPOBAaTH B COOTBETCTBUH C
KOHTEKCTOM 3aJauyd IOJIY4YEHHBIA pe3yJbTaT C OIOpPOM Ha
BOIIPOCHBIH IUIaH.

Koopaunarsi
U rpaguku.
DyHKUMU
(24 4)

Koopaunara Touku Ha npsiMoi. YUCIIOBbIE TPOMEKYTKH.
PaccrosiHue Mexy 1ByMs TOYKaMHU KOOPAUHATHOU MPSMOU
IIpssMoyrosibHas cUCTEMa KOOPAMHAT Ha INIOCKOCTU. [Ipumepst
rpaduKoB, 331aHHbIX (opmynamu. UreHnue rpagukoB peasbHbIX

3aBUCUMOCTEM.

[Tonsatue Qynkuuun. I'papux ¢ynkumu. CpolicTBa (QyHKIUIL.

Jluneitnass  ¢ynkuusa. Iloctpoenue rpaduxa

¢ynkuuu. I'paduk pynkunn y =kx +b.

JIMHEWNHOU

H3o06paxkars Ha KOOPAWHATHOU IpsAMOI TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATaM, JIydd, OTPE3KH,
MHTEPBAJIbL; 3aMIMCHIBATh UX HA AIreOpandeckoM si3bIKe.
OTrMeyaTh B KOOPAMHATHOM IVIOCKOCTH TOYKH IO 33JaHHBIM
KOOpJIMHATaM; CTPOMTh TpaUKHU HECIOXKHBIX 3aBUCHMOCTEH,
3aJaHHbIX (OpPMYJIaMH, B TOM YHUCIIE€ C TMOMOIIbI HHU(POBBIX
nabopaTopuid.

I[IpumensiTh, M3y4yaThb NpeMMYyIIeCTBa, HUHTEPHPETHPOBATH
rpaduyeckuii cnocod MpeACcTaBIeHUs U aHAIN3a pa3HOO00pa3HOM
AKHU3HEHHOH HH(pOpMAIHH.

OcBanBaTthb Ha 6a30BOM YpOBHE NOHATHE (PYHKIMH, OBJIaI€BATh
(YHKIIMOHATIEHOM TEPMHHOIOTHEH.

Pacno3naBaTh nuHelHy0 QyHKIHo0 Y = KX + Db, ommchiBaTh
e€ CBOICTBa B 3aBUCUMOCTH OT 3HaueHUH K03 uimeHToB K u b
(pu HEOOXOMMOCTH C OIOPOM Ha ANTOPUTM MPABUIIA).
Crpours rpaduku nuneiiHON QyHkuuu, GyHkuny = kx + b
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Hcnoab3oBath nugpoBbie pecypehbl i IOCTPOSHUS TPadhUKOB
(GyHKUIMN ¥ U3YYEHUS UX CBOMCTB.

IIpuBOIUTE IPUMEPHI JIMHENHBIX 3aBUCUMOCTEN B pEaIbHbIX
Ipoueccax U sIBJICHUSIX.

IloBTOpPEHUeE

H 00001IIeHUe
(6 9)

HOBTOpeHI/Ie OCHOBHBIX IIOHSATHH U MCTOOOB KypcCa 7 KJjiacca,

000011IEHNE 3HAHAIA.

BopiOupaTb, TNPUMEHATHL  CHOCOOBI  CpPaBHEHUSI  YHCE,
BBIYHCIICHUM, npeoOpa3zoBaHuii BBIPAKEHUH, peLeHus
ypaBHEHUH MPU HEOOXOAUMOCTH C HANPABJISIOIIEH TOMOILIBIO.
OcyuiecTBAATE CAMOKOHTPOJIb BBINOJHAEMBIX JACUCTBUN H
CaMONpPOBEPKY pe3yiabTaTa BBIYHUCICHUH, MPeoOpa3oBaHUM,
IIOCTPOCHHUH.

Pemathb npocreiimme 3a1aum U3 peajibHOM KU3HU, IPUMEHSTH
MaTeMaTH4YeCKHe 3HAHUsl Ui pelIeHUs 3ajad U3 JpYrux
IPEIMETOB.

Pemars mpocreiilmme TeKCTOBbIEe 3aJa4d, CPaBHUBATh,
BbLIOHPATH CIIOCOOBI PEIICHUS 3aa4H.

8 kiacc (He menee 102 )

HasBanmue
pasaesia (Tembl)
Kypca (4uci1o

OcHoBHOE coiepkaHue

OcHOBHBbIE BUIBI 1€SITEJIbHOCTH 00y4al0IIUXCS

4acos)
Yucna u KBanpatuslit KopeHb u3 uncna. [lonsmue 06 uppayuonaioHom | PopMyJIMpPOBATH ONpeaejieHHe KBAIPATHOTO KOPHS U3 YHCIA,
BbIYHCJICHUS. yucne. [lecamuunvie npUOIUNCEHUA UPPAYUOHATILHBIX YUCEIL. apu(MeTHUYECKOro KBAJPaTHOTO KOPHS MPH HEOOXOAMMOCTH C
KBaagparubie eticmeumenvhubie uucna. Cpasnenue 0elcmeumenbHulX yucesl. |BA3YaJIbHON OIMOPOM.

KOPHU

Apudmernueckuil KBaJpaTHbBII KOPEHb.

HpPlMeHﬂTb OICpalvii0 MH3BJICUCHUA KBaJAPaTHOI'O0 KOPHS U3
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(15 q) VYpaBHeHue BU1a X’ = a YuCIa, MCMOJIB3Ys MPU HEOOXOAUMOCTH KAJAbKYJIATOP.
CaolicTBa apu(pMeTHIECKIX KBaJIpaTHBIX KOpHEH. | OneHMBATh  KBaJpaTHbIE KOPHU  LENBIMM  YHCIAaMU U
[IpeoOpa3oBaHue  YHUCIOBBIX  BBIPAKECHUH,  COJEPI)KAIIUX | AECATUUHBIMU IPOOSIMH.
KBaJIpaTHbIEC KOPHHU. CpaBHUBaTL M yNOPAJOYHMBATH  pALMOHAIBHBIE U
UPpalMOHAIbHBIC YHCIIA, 3aIIMCAHHBIEC C MIOMOIIBIO KBAJPaTHBIX
KOpHEH MpU HEOOXOMMOCTH C HANIPABJISAIOUICH MTOMOIIBIO.
HccnenoBarb ypaBHEHHE X2 = a, HaXOAUTb TOYHBIE U
npubnxEHHbBIe KopHU ipu & > 0.
HccaenoBarb CBOMCTBA  KBAAPATHBIX KOPHEH, IIPOBOISA
YHCJIOBBIE DJKCIIEPUMEHTBI C HCIOJb30BAHUEM KAIBKYJIATOPA
(xoMIIBIOTEDA).
IIpuMensaTe cBOMicTBA apu@MeTHYECKHUX KOpHel 1Js
npeo0pa3oBaHusi BbIPAKEHUIA.
BoinmosiHATH mpocTeiiline MNpeodOpa3oBaHHMA  BBIPAKEHUH,
coJiepKalliX KBaJpaTHble KOpHU. BbIpaxaTh nepemMeHHbE U3
TreOMETPUUECKUX U (pr3mdecKux (OopMyll pU HEOOXOAUMOCTH C
OIIOPO¥ Ha MPaBUJIO.
BoiuncasaTe 3HAYEHHMS BBIPAXKEHUM, COEpKAIUX KBaJpaTHbIE
KOPHH, UCHOJIb3ys IPU HEOOXOAUMOCTH KAJIbKYJISATOP.
HUcnonb3oBarh B XOA€ PpEIIEHUS 3a4ad  JJIEMEHTAapHBIE
MIPE/ICTAaBICHMS], CBSI3aHHbIE C MNPUOIMKEHHBIMU 3HAUYEHUSMU
BEJIMYUH.
3HAKOMUTBHCS C UCTOPUEN Pa3BUTHS MAaTeMAaTHKH.
Yucnau Crenens ¢ nenslM nokasarenaeMm. CtaHgapTHas 3anuch yncia. | @opMyJIMpoBaTh onpe/iesieHne CTEIIeHH C LeIbIM IToKa3aTesieM
BbIYMCJICHUS. Pa3mepsl 00bEKTOB OKpYXKaroIero Mupa (oT 3eMEeHTapHbIX | (IpH He0OXOAMMOCTH 10 BU3YaJIbHOM OIOpE).
Crenensn YacTUI] 10 KOCMHUUYECKUX 00BEKTOB), JUINTEIBHOCTH Mpouecco | [peacTaBiasiTh 3anmuch OOJBIIMX U MAJTBIX YHCEN B CTAHAAPTHOM
¢ HeJbIM B OKPY’KalOIllEM MUDE. Bujge. CpaBHMBaTh 4KCIa U BEJIWYMHBI, 3allUCAHHBIE C
nokKasareJieM CBolicTBa CTEIEHU C LENIbIM IT0Ka3aTeNeM. ucrnoiib30BaHueM crenenu 10.
(7 9) Hcnosb3oBarh 3amMCh 4YUCEN B CTaHAAPTHOM BUAE UL

BBIPQ)XEHUSI Pa3MepOB OOBEKTOB, JIUTEIBLHOCTH IPOLECCOB B
OKPY>KAOILIEM MUDE.
DopMyIMpPOBaTh, 3ANIMCHIBATHL B CHMBOJIHYECKOH GopMe U
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HIIOCTPUPOBATL IIPpUMEpPpaMu CBOICTBa CTEIICHU C OCIJIbIM

nokaszareieM (Mpd  HEOOXOAMMOCTH C  HCHOJIb30BaHUEM
BU3YyaJbHOU ONOPHI).
IIpumensTe  cBoOMicTBAa  CTENEHM Uil  [IPEOOpa3OBaHMUS

BBIpOXKECHUH, COAEpX AIIMX CTENEHU C LEJIbIM IOKa3aTelieM C
UCIIOJIb30BaHUEM  CIIPaBOYHON uHGpOpManud. BpINOJIHATH
AeMCTBUS C YHCIIaMM, 3alMCAaHHBIMU B CTaHIApTHOM BHJIE
(YMHOKEHHE, [ICJICHHE, BO3BEICHHE B CTCIICHB).

Aareopanueckue | KBagparnseiii TpéxwiieH. Pasnoxkenne kBagpaTtHoro TpéxwieHa |Pacmo3HaBaTth — KBajgpaTHBIH — TpEXWIEH,  YCTaHABIMBATb

BBIPAKEHHUSI. Ha MHOKHUTEIIH. BO3MOYKHOCTH €T0 Pa3JI0KEHUsI HA MHOYKUTEIH.

KBaaparubiii PacknaapiBaTh HA MHOMKHUTEJIM KBaJpaTHBIA TPEXUIEH C

TpéxXuJieH HEOTPUIATENFHBIM JAUCKPUMUHAHTOM TpPU HEOOXOAMMOCTH C

(54) OIIOPOM Ha aJITOPUTM IIPABHJIA.

Anredpandeckne | AnreGpanyeckas ApoOb. JlomycTumble 3HaUeHHs NIEPEMEHHBIX, | 3anucbIBaTh airedpanyeckue BoipakeHus. Haxoauts obnactsb

BbIPAKeHUsI. BXOJIAIINX B anredpandeckue BoipaskeHus. OCHOBHOE CBOWCTBO | OTIPEAETIEHUS PallMOHAIBHOTO BBIPAXKEHUS.

Aaredopanyeckast | anredpandeckoi 1poou. CokpamieHue qpooei. BBINOIHATH YUCIOBBIE MOJICTAHOBKM U BBIYMCJIATH 3HAYEHUE

Apoob CrnoxeHue, BBIUMTAHHUE, YMHOKEHHE u JieJIeHre | IpoOH, B TOM YHUCIIE C TIOMOIIBIO KAIbKYyISTOpA.

(15 4) anredOpandeckux apoOei. IIpeoOpazoBanue BbIpakeHul, | @oOpMyJIMPOBATH OCHOBHOE CBOMCTBO anredpanueckoi 1podu u

CoJIeprKalIuX anredpandeckue Ipoou. NPUMEHSTH €T0 [l Tpeo0pa3oBaHust Jpooeit.

BuinoaHATh JeiicTBUSL ¢ alreOpandyeckKuMu JpoOsSMH  TMpU
HEOOXOJUMOCTH C HampaBlsiomed mnomoripio. [IpuMeHsaTs
npeoOpa3oBaHus BBIpAKEHUW Ui pelieHus 3a1ad. Boipaxarh
nepemMeHnbie u3 (opmyn (PuU3NUYECKUX, TEOMETPUUYECKUX,
OTIMCHIBAIONTUX OBITOBBIE CHUTYallMH) TPH HEOOXOIUMOCTH C
HaIIpaBIAIOIIEH IOMOILIBIO.

YpaBHeHusn KBanpatnoe ypaBHenue. HemosHoe kBajpaTHoe ypaBHEHHUE. Pacno3naBaTh KBaJpaTHbIE YpaBHEHHUS.

1 HEPaBEHCTBA. dopMyna KOpHEHW KBaIpaTHOTO ypaBHEHUs. eopema Buema. |3anucbiBaTh (OPMYJy KOpHEW KBaJpPAaTHOIO YpPaBHEHMS;

KBangparnbie Pemenune ypaBHeHui, CBOASIIMXCS K KBaApaTHEIM. [IpocTeiiiiine | pemiaTe KBagpaTHble YPAaBHEHMs] — TOJHbBIE U HEMOJIHbIE (C

YPaBHeHHA JTpOOHO-pallMOHATIFHBIC YPABHEHUS. WCIIOIB30BaHUEM CIIPABOYHON MH(POPMAIIHH).

(15 ) Pemmenne TekcTOBBIX 3agady ¢ ToMolblo  kBajpaTHeIX | [IpoBoauTh  mpocTeiilmme  Mccie0BaHUSI  KBAJpPaTHBIX
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YpaBHEHU.

YpaBHEHUM.

Pemiats ypaBHeHUsl, CBOASIIMECS K KBAJPAaTHBIM, C ITOMOIIBIO
npeoOpa30BaHM U 3aMEHOM TIEPEMEHHOM C OMOPOM Ha aJITOPUTM
MpaBuIa.

Hadaonats M aHAIM3MPOBATH CBS3b MEXIY KOPHSMU H
KO3 dUIIMEHTaMH KBaIPaTHOTO YpaBHEHUS.

Ipumenamo meopemy Buema ol peuteHus
3a0au (¢ ucnoab3o8anuem oopasya).

Pemath TeKCTOBBIE 3a/a4H  aNreOpanvdeckuM CIIOCOOOM:
NEePEXOUTh OT CIIOBECHON (POPMYJIMPOBKH YCIOBHS 3a7aud K
anredpanveckoil Mojaenu MyTEM COCTaBICHHUS ypaBHEHUS (Tpu
HEOOXOAMMOCTH C  HAaNpaBISIOMICH IOMOINIBIO);  PEIIaTh
COCTaBJICHHOE ypaBHEHUE; HHTEPIIPETUPOBATH PE3YIbTAT.
3HAKOMHTHCS ¢ UCTOPHEH Pa3BUTHS alreOphl.

YpaBHeHus JluneliHoe ypaBHEHHE C JABYMS I[E€PEMEHHBIMHU, €ro Tpaduk,| Pacnmo3HaBaTh JiMHEHbIC ypaBHEHUs C ABYMS IEPEMEHHBIMU.
1 HEPABEeHCTBA. IIPUMEPBI PEILICHUS] YPAaBHEHUH B II€JIBIX YMCIIAX. Crpouth rpaduKy JIMHEWHBIX YpaBHEHWH, B TOM 4YHCIE
Cucremsl Pemienne cucrem JBYX JIMHEHHBIX YpaBHEHUH C JBYMs |MCHOJIb3ysl LH(ppPOBbIe pecypcbl (IIpM HEOOXOIUMOCTH C
ypPaBHeHH NEpEMCHHBIMH. [IpUMephl pEIICHUsT CHUCTEM HEIWHEHHBIX | OOPO Ha aIrOPUTM y4eOHBIX IE€HCTBUMN).
(13 v) YpaBHEHUH C IBYMS IEPEMEHHBIMH. Pa3imyaThs napasuiesibHbIC U IIEPECEKAIONINECS MPSMBIE IT0 UX
I'pauueckas  unmepnpemayusi  ypaeHwenus ¢ O8YMs|yPABHEHUSIM.
NnepemMeHHbIMU U CUCEM YPABHEHUL C O8YMS NepeMEHHbIMU. Pemars cucreMpl [ABYX JIMHEMHBIX YpaBHEHMH C JByMs
Pemnenne TEKCTOBBIX 3a/1a4 € TIOMOIIBIO CUCTEM YPABHEHUIA. NIEPEMEHHBIMU IOJICTAHOBKOU U CI0KEHUEM.
Pemate nmpocrelmmye CUCTEMBI, B KOTOPBIX OJHO U3 YpPaBHEHUHN
HE SIBJIICTCS TMHEWHBIM NP HEOOXOJIUMOCTH C HalpaBIIsSIOLIeH
ITOMOIIBIO.
IlIpugooums  2pachuueckyro  unmepnpemayuro  peuienus
YpaeHeHusi ¢ 08yMs NePeMeHHbIMU U CUCEM YPAGHEHUI ¢ 08YMA
nepemeHHbIMU.
PemaTh TekcTOBBIE 32/1a4N ANTeOpPaAIECKUM CIIOCOO0OM.
YpaBHeHus YuciioBble HEpAaBEHCTBA U X CBOMCTBA. ®opMy./IHPOBATH CBONCTBA YHUCIIOBBIX HEPABEHCTB,

U HEPABCHCTBA.

HepaBeHcTBO ¢ 01HOM nepeMeHHOM. JINHEeTHbIe HEpaBEHCTBA C

WJUTFOCTPUPOBATH UX HA KOOPJAWHATHOMN MPSIMOM.
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HepasencrBa OJIHOM NepeMEeHHON U ux pemeHue. CUcTeMbl JIMHEUHBIX IIpumeHATH cBOIiCTBA HEPABEHCTB B X0/1€ PELICHMSI 3a/1a4.
(12 ) HEPaBEHCTB C OJIHOW MEPEMEHHOMN U UX pElICHUE. Pemiatp JMHEIiHBIE HEpABEHCTBA C OJHOM IEPEMEHHOM,
N300pakeHre pelicHNs TMHEHHOTO HEPAaBEHCTBA M MX CUCTEM | M300paXkaTh pelIeHNEe HEPABEHCTBA HA YHCIIOBOM MPSIMOIA.
Ha YKMCIIOBOM IIPSMOM. Pemath cucTeMbl JIMHEHHBIX HEPABEHCTB, U300paxaTh pelIeHne

CUCTEMbI HEpPaBEHCTB Ha YHUCIIOBOW MPSIMON ITPU HEOOXOIMMOCTH
C BU3YaJIbHOM OIIOPOM.

DyHKINH. [Tonsatne ¢ynxuuu. OOnacTh onpeneaeHus U MHOKECTBO HUcnonb3oBath  QYHKIHOHAIbHYI0O  TEPMHMHOJIOTHIO  H

OCHOBHBIE 3HaueHni Qpynkuuu. CriocoOsl 3aanus GyHKIHI. CHMBOJIUKY.

NOHSATHS I'padpux pynxmuu. CpoiicTBa GyHKIMH, UX OTOOpakeHHE HA | BLIYMCAATH 3HAYeHHs (YHKIMHA, 3aJaHHBIX (GopMyaaMu (TIpu

(59 rpaduxke. HEOOXOJUMOCTH HUCIONB30BaTh KAalbKYIATOP); COCTABJSATH
Ta0 UMbl 3HAYeHHI (QYyHKIUH.
CtpouTthb o Toukam rpagpuku QyHKIHA.
OnucpiBaTh CBOICTBAa (QYyHKIHUU HAa OCHOBE €€ rpaduuecKoro
IOPEJICTaBICHU NpU  HEOOXOJUMOCTH C  HalpabJsoLIE
MOMOUIBIO.
Hcnoan3oBarh  QYHKIMOHAIBHYI0O  TEPMHMHOJIOTHIO U
CHMBOJIUKY.
HccaenoBarpy mpuMepsl rpaduKoB, OTPaKAIOLUIMX peasibHbIE
npoueccel U siBneHus. IIpuBoaAMTH NpHUMepBI IPOLECCOB U
SIBJICHWH C 3aJaHHBIMH CBOMCTBaMMU.
Hcnonb3oBaTh KOMNBbIOTEPHBIE IPOTPAMMBI JIJISl IOCTPOESHUS
rpadukoB QYHKINI U U3y4EHUS UX CBOHCTB

DyHKIUH. Yrenne u mnoctpoenue rpadukoB ¢yHKumid. IIpumeps! | HaxoauTh ¢ moMombio rpadpuka GyHKIIMN 3HAYEHUE OHOM M3

YuciaosBble rpaduKoB QYHKIUH, OTPasKAIOIIMX peaIbHbIE IPOLIECCHI. paccMaTpuBaeMbIX BEJIMYMH MO 3HAUYEHUIO JPYTOil.

byHKMn DyHKIUH, OIUCHIBAIOLINE NIPSIMYIO u 00patHy!0 | B HecOXHBIX Ciydasx BbIpaxaTb ()OPMYJIOil 3aBHCHMOCTD

(9 ) IPONOPIHOHATIbHBIE 3aBUCUMOCTH, UX rpaduku. I'unepbona. | Mex1y BeTHUHHAMH.

I'paduk pynkuumy = X,
Oyuximn y = X2,y = X,y = V&, Y =K epaguueckoe
X

peuienue YypasHeHull U cCucmem ypaeHeHuli.

OnuceiBaTh XapakTep H3MEHEHMs OIHOW BEIMYUHBI B
3aBUCUMOCTH OT U3MEHEHUS IpYron

Pacno3naBatre BuIbl u3ydaemblx ¢yHkiuil. Iloka3biBaTh
CXeMATH4YeCKH II0JIO)KEHHE Ha KOOPAMHATHOW IIIOCKOCTH
rpadukoB QyHKIMHA Buga: y = X2y =%,
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y= \/X_, y = k_;(_

Hcnonb3oBarh GyHKIHMOHANBHO-TPaguYecKue
NpeaCTaBJICHU U PELICHUS U UCCIIEA0BAHUS YPAaBHEHUN U
CUCTEM ypaBHECHUH.

IIpumensTe HudpoBbIe pecypebl s N