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OdenepanbHas pabouas mporpamMma o ydeOHoOMy mpenmeTy «MaremaTtukay
(6a30BbI ypoBeHb) (mMpeaMeTHas obnacth «Maremaruka u uHpOpMaTHKa») (manee
COOTBETCTBEHHO — MporpamMmMa IO MaTeMaTHKe, MareMaThka) BKIIIOYaeT
MOSICHUTENIbHYIO  3aIlMCKY, COJAEp)KaHHe OOy4YeHMs, IUIaHUPYEeMble pe3YJIbTaThl
OCBOCHUSI IPOrPaMMBbI IO MaTeMaTHKE.

I[NHOACHUTEJIbHAA 3AIIMCKA

OenepanbHas paboyasi mporpaMma MO MareMarhke sl OOy4yaroluXxcs ¢
3a/Iep’KKON TIcuxudeckoro pasputus (nainee — 31IP) Ha ypoBHE OCHOBHOIO 0OIIIEro
oOpa3oBaHusi MOATOTOBIIEHA Ha oOcHOBe DenepaibHOTO  TOCYJapCTBEHHOTO
0o0pa3oBaTeNbHOrO0  CTaHJapTa OCHOBHOro oOmero obpa3zoBanus  (IIpukas
Munnpocsemenus Poccun ot 31.05.2021 . Ne 287) (mamee — PIrOC 0OO0O0),
denepanbHOM aTaNTHPOBAHHON 00pa30BaTEIBLHON MPOTrpaMMbl OCHOBHOTO OOIIIETO
oOpa3zoBaHusl ISl OOYYAlONIMXCA C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 37I0POBBS
(ITpuka3z Munnpocsemenus Poccun ot 24 Hosi0ps 2022 . Ne 1025), denepanbHOn
pabodeil mporpaMMbl OCHOBHOTO OOIIET0 O0pa3oBaHUS MO YYEOHOMY TpeaMeTy
«Maremaruka», OenepabHONM TPOrPaMMBl BOCIIMTAHUS, C YYETOM PaCIpEACICHHBIX
Mo KjaccaM IMpoBEpSEMbIX TpeOOBaHUN K pe3ynbraraMm ocBoeHHs DenepanbHOI
aJanTUPOBAaHHOM 00pa3z0BaTEILHON NPOrpaMMbl OCHOBHOTO 001Iero 00pa3oBaHuUs AJIs
oOy4aronuxcst ¢ 3a1ep’KKOM MCUXUYECKOro pa3Butus. B paboueli mporpaMme y4TeHbl
uaen W nonoxeHus KoHIenuuu pa3BUTUS MaTeMaTHYeCKOro oOpa3oBaHHs B
Poccuiickont ®enepanumn.

O0mas xapakrepucTuKa y4eOHOro npeamera «MareMaTuka

VYyeOupiii mpenmer «MaTemaTuka» BXOJIUT B MPEAMETHYIO 00JacTh
«Marematuka ¥ uHbopmaTHka». OH CHOCOOCTBYET Pa3BUTHIO BBIYUCIUTEIBHON
KyABTYpPbl M JIOTHYECKOTO MBIIUICHUs, (POPMUPOBAHUIO YMEHHs TOJIH30BaTHCSA
aJIrOpUTMaMH, a TaKKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX B
MOBCEIHEBHOW Jkm3HM oOydarommxcss ¢ 3[IP. YueOHbIi npeamer pa3BHBacT
MBIIIJIEHHWE, TPOCTPAHCTBEHHOE BOOOpakeHHe, (YHKIMOHAIBHYI0 TPaMOTHOCTb,
YMEHHUSI ~ BOCHPHUHUMATh M  KPUTUYECKH  aHAJIM3UPOBaTh  WH(GOPMAIHIO,
MPENICTaBICHHYIO B Pa3TUYHBIX (hOpMax.

OOydenne mareMatuke MaéT BOBMOXXHOCTh pa3BUBaTh y oOyyatomuxcs ¢ 3[1P
TOYHYIO, PAMOHAIBHYI0 W HH(POPMATHBHYIO pe4Yb, YMEHHE OTOMparh Haubolee
MOJXONAIINE S3BIKOBBIC, CUMBOJIIMYECKHE, rpadUyecKue CpencTBa IS BBIPAKEHUS
CYKJIE€HUW U HAJISIAHOTO UX MPEACTABICHHUS.

Heo0xonuMbpIM KOMITOHEHTOM OOIIEH KyIbTypbl B COBPEMEHHOM TOJKOBAHUHU
ABIs€TCS  O0Iee 3HAKOMCTBO C METOJAMH  TO3HAHUS  JEHCTBUTEIBHOCTH,
IpeICTaBICHUE O MPEAMETE U METOJIaX MaTEMaTUKH, UX OTIUYUN OT METOAOB APYTUX
€CTECTBEHHBIX U TYMAHUTAPHBIX HAyK, 00 OCOOCHHOCTAX MPUMEHEHHS] MAaTeMaTHKU
JUISL pellIeHUs] HAay4YHBIX W MPUKIAAHBIX 3anad. Takum oOpa3oMm, MareMaTH4ecKoe
oOpa3oBaHKE BHOCHUT CBOH BKJIaJ B (hopMHUpOBaHUE OOIIEH KyIbTYphl YEIOBEKA.



N3yueHne MareMaTuKu TakKe CIOCOOCTBYET SCTETHUUECKOMY BOCIHTAHUIO
YEeJIOBEKa, IMOHMMAHHMIO KpAacoTbl M H3AIIECTBA MATEMAaTHYECKHUX PACCYKICHUU,
BOCIIPUATHIO TEOMETPUYECKUX (POPM, YCBOCHHIO UJIEU CUMMETPHHU.

[Iporpamma otpaxaetr coaepkanue oOydeHus mnpeamery «MartemaTtuka» c
y4eTOM 0COOBIX 00pa3zoBaTeNbHbIX MOTpeOHOCTE oOyuaronuxcs ¢ 3I1P. OBnanenue
y4eOHbIM npenMeToM «MatemaTukay MpecTaBIseT ONPEICICHHYIO CIOXKHOCTh s
yuamuxcs ¢ 3[IP. V oOydaromuxcs ¢ 3IIP Hambosee BbIpakKeHbI OTCTABaHUS B
Pa3BUTHUU CJIOBECHO-JIOTHYECKUX (OPM MBIIUICHUSI, MO3TOMY aOCTpakTHbIE U
OTBJICYCHHBIE KAaTETOPUU MM TPYIHOJOCTYIHBI. B TOXe Bpems Ipu CrenuaibHOM
o0ydyeHMrn OOyYarlIMecs MOTYT BBINOJHATh 3afaHusd 1o aiaroputMmy. OHu
BOCIPUMMUYHKBBI K TOMOIIM, MOTYT BBIIOJIHUTH MEPEHOC HA AHAJIOTHYHOE 3aJaHUE
YCBOEHHOT0 crioco0a pemieHusi. CHUKEHHE Pa3BUTHSL MBICIUTENBHBIX ONEpaluid u
3aMEIIJICHHOE CTAHOBJIEHHE JIOTMYECKHX JCUCTBUA NPUBOIAT K HEIOCTATOYHOU
OCMBICIICHHOCTH COBEPIIIAEMBIX YYEOHBIX NEUCTBUU. Y 0Oy4aromuXxcs 3aTpyIHEHBI
CUYETHBIC BBIYHCIICHUS, MPOU3BOJUMBIE B yMe. B NMUCBMEHHBIX BBIYMCICHUAX OHU
MOTYT MpPOMYyCKaTh OAWUH M3 MPOMEXYTOUHbIX mIaroB. [Ipm pabote ¢ 4uCIOBBIMU
BBIPAQ)KEHUSIMHM, BBIYMCICHUEM HMX 3HAUYEHUS MOTYT HE YIEp>KUBATh MPABWIbHBIM
nopsiaok aeiictuid. [Ipu ynpoienun, npeoOpazoBaHuu BeipaxkeHui yuyaiuecs ¢ 311P
HE MOTYT CaMOCTOATEJBHO NPUHATH PELIEHHUE O IMOCIEI0BATEIBHOCTH BBITTOJHEHUS
nercTBuid. KOHKPETHOCTh MBIIUIEHUS] OCJHOXHSET YCBOEHHS HABBIKA PEIICHUS
YPaBHEHU, HEPABEHCTB, CUCTEMbl ypaBHEHWW. VM ManomoCTymHO COBEpILIEHUE
00paTUMBIX OTIEpaIlUi.

Huskuii  ypoBeHb pa3BUTHS  JIOTMYECKUX  OINEpAMWA, HEIOCTaTOYHAS
00OOIIEHHOCTh MBIIIJIEHUS 3aTPYOHSAIOT u3ydeHue Tembl «DyHKIuMW»: 1pH
omnpeieneHny  (QYHKIIMOHATBHOM 3aBHUCHUMOCTH, TIpU ONHUCAHWHM Tpaduueckont
CUTYyalluH, UCIOJIb3Ysl TEOMETPUUECKUM, anreOpandeckuid, (GyHKIIMOHATbHBIN SI3BIKH.
Hepenko ywammecs: He BUIAT pa3HUIIBI MEXAY 00JIaCThIO omnpeaeneHus GyHKIUNA U
00J1aCThIO 3HAYCHHUIA.

Pemenue 3amad compsiKeHO € TPYAHOCTAMH O(OPMIICHHS] KPAaTKOW 3amucH,
MPOBEJICHUS aHAJIW3a yCIOBUSA 3a7a4d, BhIJIeTICHUS cymecTBeHHoro. O0ydaronuecs ¢
3IIP 3arpyaHsitoTCs cAenaTh YMO3AKIIOYEHUE OT OOIIEro K YacTHOMY, HEPEIKO
BBIOMPAIOT  HEpAIMOHAJIbHBIE CHOCOOBI  PEIICHHs, WHOTJAa OTPaHUYMBAIOTCS
MaHUMIYJSLHUSIMU C YUCTAMHU.

[Ipy wu3ydyeHuM TreoMeTpuyeckoro wmartepuana oOyvarommecs ¢ 3IIP
CTaJKHUBAIOTCSI €  TPYAHOCTBbIO  JIeJlaThb  JIOTUYECKUE  BBIBOJABI,  CTPOUTH
MOCJIeI0BaTeNbHbIE paccykaeHus. HempouHble 3HaHUS OCHOBHBIX TEOPEM T'€OMETPUH
MPUBOJIUT K OMIMOKAM B PEIICHMHM TeoMeTpuueckux 3anad. OOydarommuecs MOTYT
MOJIMEHUTH (HOpMYITy, HETIPABUIILHO NMPUMEHUTH TeopeMy. K cepbe3HbiM ommbOkam B
peuieHnyd  3aJad  [OPUBOIAT  HENOCTATOYHO  Pa3BUTHIE  IPOCTPAHCTBEHHBIE
npenacrabieHrs. VM CI05KHO BBIMOTHUTH YEPTEXK K YCIOBHUIO, B MUCbMEHHBIX padoTax
OHM HE MOTYT IIPUBECTU OOBSCHEHUE K YEPTEKY.

TouyHOCTH 3arIOMUHAHUS ¥ BOCITPOU3BEICHUS Y41€OHOT0 MaTeprasa CHUKEHBI IO
npuurHe CJa00CTH MHECTUYECKOM JESTENbHOCTH, CY>KEHHUS o0bemMa MaMsTH.
Oo6yuarormumes ¢ 3I1P TpeOyercst Goiblile BpeMEHHW Ha 3aKpeIyIeHHEe MaTepuaa,
aKTyaJu3alus 3HaHUM 10 ONIOpE MPHU BOCIPOU3BEACHUU.



Jl1st ipeo10JIeHHsl TPYAHOCTEN B U3yUYE€HUH y4eOHOro npeamera «MaTtemaTika»
HeoOXoquMa ajanTaiusi o0beMa UM XapakTepa YyuyeOHOro marepuaia K
MO3HABATEIbHBIM BO3MOXXHOCTAM ydamuxcs ¢ 3I[IP. Cnexgyer y4yeOHBI MaTepuan
MPENOJHOCUTh HEOOJIBIIMMH HOPLUUSAMHU, YCIOXKHSS €ro MOCTENEHHO, H3bICKUBATH
cnocoObl  ajanTalMM  TPYAHBIX 3aJaHUil, HEKOTOpble TEMbl JaBaTh Kak
O3HAKOMMTENBHBIE; NCKIIIOYATh OTACIBbHBIE TPYAHBIE JOKA3aTENbCTBA; TEOPETUIECKUAM
MaTeprall peKOMEHIYETCS H3y4daTb B IPOLECCE NPAKTUYECKON AECATEIBHOCTH IIO
pemiennto  3agad.  OpraHMveckoe €AWMHCTBO MPAKTUYECKOM M YMCTBEHHOU
NEeSATENbHOCTH YYAIMXCS HA YpPOKAaX MAaTE€MaTUKH CIHOCOOCTBYIOT MPOYHOMY H
CO3HATEJIbBHOMY YCBOCHHIO Oa3MCHBIX MAaTEMAaTHYECKUX 3HAHUI U YMEHUU.

]_Ie.]'ll/l H 3aJaY1 U3YyYCHHUSA y‘l@ﬁHOFO npeamerTra «MaTemMaTuKa»

[TpuopuTeTHRIMU LEAIMU O0YUEHUSI MaTeMaTUKe B 5—9 Kilaccax SIBISIOTCS:

" (opMupOBaHUE MEHTPAIbHBIX MaTEMAaTUYECKUX TMOHITHH (YUCIO0, BEIMYMHA,
reoMeTprudecKas ¢durypa, MepEeMEHHAA, BEPOSATHOCTB, byHKIMSN),
o0ecreunBaroOUX MPEEeMCTBEHHOCTh M MEPCHEKTUBHOCTh MAaTeMaTU4eCKOTro
oOpazoBanust ooyuaromuxcs ¢ 3I1P;

* nozaseaeHue ooydarommxcs ¢ 3[1P Ha TOCTymHOM I HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTeMaTHKU U OKPYKAIOIIEro Mupa, HOHUMaHUE MaTEMATUKH KaK
4acTu 0011IeH KyIbTYphl UEJIOBEUECTRA;

" pa3BUTHE HUHTEIJIEKTYaJdbHbIX U TBOPYECKUX CIOCOOHOCTEH OOYy4aroImMXCs C
311P, mo3HaBaresIbHON AKTUBHOCTH, UCCIIEN0BATENLCKUX YMEHUM, KPUTUIHOCTH
MBIIUICHUS, UHTEepeca K U3YYEHUIO MaTEMaTUKH;

* (¢opmupoBaHue (PYHKIMOHATIBHOW MareMarTHuyeCcKO TI'PaMOTHOCTH: YMEHHUS
pacro3HaBaTh  NPOSBICHUS  MATEeMaTUYECKUX  MOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEW B PEaJIbHBIX )KM3HEHHBIX CUTYAIUSX U MPU U3YUYEHUU JPYTUX
y4eOHBIX TPEIMETOB, MPOSBICHUS 3aBUCUMOCTEM U 3aKOHOMEPHOCTEH,
dbopMynHpoBaTh WX Ha S3bIKE MAaTeMaTHMKU W CO3/1aBaTh MaTeMaTU4eCcKue
MOJI€JIM, TMPUMEHSITh OCBOCHHBIA MaTeMaTUYECKUN amnmapar sl pelieHUs
MPAaKTUKO-OPUEHTUPOBAHHBIX ~ 3a/lay, HMHTEPIPETHPOBATh U  OLICHHBAaTh
MOJIyYEHHBIE PE3YJBTATHI.

JlocTmkeHnue dTUX 1eeil 00ecrneuynBaeTcs perieHueM CIeIYIONINX 3a/1a4:

» ¢opmupoBarh y oOyuaromuxcsi ¢ 3[IP HaBblkM ydeOHO-TIO3HABATECIIBHOM
JESATENBHOCTH: IJIAHUPOBAHHWE paOOTHI, IMOWCK pAIMOHANIBHBIX IyTEH ee
BBITIOJIHEHUS], OCYILIECTBICHUS CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh HMHTEIUICKTYAIBHOMY DPa3BUTHIO, (OPMHUPOBATH KadecTBa,
HE0OXOIMMBIE YEJIOBEKY JUIsl TIOJTHOIIEHHON KM3HU B COBPEMEHHOM OOIIIECTRBE,
CBOMCTBEHHbIE MATEMATUUYECKOU AEATEIbHOCTU: ICHOCTH U TOYHOCTU MBICIIH,
UHTYUIUH, IPOCTPAHCTBEHHBIX MPEICTABICHUMN, CIIOCOOHOCTHU K MPEOIOJIICHUIO
TPYAHOCTEM;

* ¢opMUpOBaTh KIIOYEBHIC KOMIIETCHIIMHM YyYalIUXCA B paMKaxX MPEIMETHOU
obnactu «MaremaTtnka ¥ HHPOpPMaTHKaY;

" pa3BUBaTh MOHATHITHOE MbITIUIEHHS oOydatouxcs ¢ 3I1P;



" OCYILECTBIISTh KOPPEKIMIO MO3HABATENBHBIX MporieccoB oOyuatomuxcs ¢ 311P,
HEOOXOAUMBIX Jif OCBOEHHUS MPOrPaMMHOIO Marepuaja Mo y4eOHOMY
peaMery;

" [IpeayCcMaTpUBaTh BO3MOKHOCTh KOMIIEHCAIIMKM 00pa30BaTeIbHbIX 1€(UIIUTOB B
OCBOCHUM MPEANIECTBYIONIEIO MPOrpaMMHOIO MaTepuana y 00ydarouuxcst C
3I1P 1 HEgOCTAaTKOB B NX MATEMaTUYECKOM PAa3BUTHUH;

" c(opMUpOBaTh YCTOWUUBBIM HHTEPEC YUAIIUXCS K IPEIMETY;

" BBISIBIISITH M Pa3BUBATh MaTEMaTUYECKUE U TBOPUECKHUE CLIOCOOHOCTH.
OCHOBHBIE JINHUU COJIEP)KAHUS Kypca MareMaTuku B 5-9 knaccax: «YHwucna u

BBIUHMCICHUS», «Anredpa» («AnreOpandeckue BBIPAKEHUS», «YpaBHEHUA U
HepaBeHCTBay), «Dynkuun», «leomerpus» («l'eomerpuueckue GUrypsl U HX
CBOMCTBay, «M3MepeHne reoMeTpuYeCcKX BEIUUUHY), « BEpOATHOCTh U CTATUCTHKAY.
JlaHHbIE JIMHUU Pa3BUBAIOTCS MapaJUIeIbHO, KaXKas B COOTBETCTBUU C COOCTBEHHOI
JIOTUKOM, OJIHAKO HE HE3aBUCHMO OJHa OT JpPYyrod, a B TECHOM KOHTaKTe U
B3auMmoneiictBuu. Kpome »5Toro, ux o0OBEIUHSET JIOTMYEeCKas COCTaBISIONIas,
TPaJUIMOHHO MPUCYIIIAs MAaTEMATUKE U MPOHU3BIBAIOIIASI BCE MATEMAaTUUYECKHUE KYPChI
u conepxarensHbie TuHUN. ChopmynupoBanHoe B DeaepalbHOM ToCyIapCTBEHHOM
o0pa3oBaTebHOM CTaHAApTE OCHOBHOTO 0OmIero oOpazoBaHus TpeOOBaHUE «YMETh
ONEPUPOBATH MOHATUSIMU: ONPEACICHUE, aKCHOMa, TEOPEMA, JOKA3aTebCTBO; YMEHHE
pacro3HaBaTh MCTUHHBIE M JIOXKHBbIE BBICKA3bIBAHUS, MPUBOAUTH NPUMEPHI U
KOHTPIPUMEPBI, CTPOUTH BHICKa3bIBAHUS U OTPULIAHUS BbICKA3bIBAHUI» OTHOCUTCS KO
BCEM KypcaM, a (opMUpOBaHUE TOTUYECKIUX YMEHUN pacipeieIieTCs M0 BCEM To1aM
0o0ydJeHHs Ha YPOBHE OCHOBHOT'O 00IIIeTo 00pa3oBaHUsI.

Conepxanue 00pa3oBaHHS, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJabTaram
ocBoeHust GenepanpHON pabouel mMPOrpaMMBbl, pactpeeIEHHBIM 10 TOIaM 00yUeHHsI,
CTPYKTYpPUPOBAHO TaKUM 0Opa3oM, 4TOObI KO BCEM OCHOBHBIM, MPHUHIIMITHATHHBIM
BompocaM  oOydaromuecss  oOpaliajiuch  HEOJHOKPATHO, YTOOBI  OBJIAJICHHE
MaTEMaTUYECKUMU TOHSITUSAMHM U HABBIKAMHU OCYIIECTBISUIOCH IMOCIIEI0BATEIbHO U
MOCTYIATENbHO, C COOJIOACHUEM TPUHIIUMIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJTIOYAJIMCh B OOIIYI0 CHCTEMY MAaTEeMaTHYECKUX TMPEJCTABICHUN OO0y4arolmuxcs ¢
3I1IP, pacmupsis u yrnyonsiss €€, oOpa3ys MpoYHbie MHOXKECTBEHHBIE CBs3u. OO1me
e M3y4deHus ydeOHoro mpeaMera «MaremaTukay InpeacTaBieHbl B deaepanbHOM
paboueii mporpaMMe OCHOBHOT'O 00IIIET0 00pa3oBaHUS.

Oco0enHocTH 0TOOpPa M aJaNITALIAM Y4eOHOI0 MaTepuaJia o MaTeMaTuKe

OO6yuenue yueOHOMY Tmpeamery «MareMmarukay CTPOMTCS Ha CO3JaHUHU
ONTUMAJIBHBIX YCIOBHUH JJI1 YCBOEHUS MPOTPAMMHOTO Marepuaja o0y4yaroluMuUcs ¢
3I1P. bonbioe BHUMaHUE yieseTcss oT00py yueOHOro Marepuana B COOTBETCTBUU C
NPUHIIMIIOM JOCTYIMHOCTH TPU COXPAHEHUH OO0IIero 0a30BOTO YPOBHS, KOTOPBIH
JIOJKEH TI0 COJIEPKAHUI0 M 00BeMYy OBITh aanTUPOBAHHBIM I oOyuaromuxcs ¢ 311P
B COOTBETCTBHM C HX OCOOBIMH oOOpa3zoBaTelbHBIMH moTpeOHOCTAMH. CreayeT
oOjeruuTh oOBIaZeHUe Marepuanom oOyuatouumucs c 3I[IP mocpenctBom ero
JETaJIbHOTO OOBSICHEHUSI C CUCTEMATHYECKUM ITOBTOPOM, MHOTOKPATHON TPEHUPOBKU



B MNPUMEHEHUU 3HAHWM, UCIONB3Ys NPUEMbl aKTyalu3aluu (BU3yasibHas OIopa,
TamsTKa).

®enepalibHas nNporpaMma MpeaycMaTpruBacT BHECEHNE HEKOTOPBIX N3MEHEHUN
yYMEHbIIIEHHE 00beMa TEOPETUUYECKUX CBEIACHUN, BBIHECEHUE OTNENbHBIX TEM WIIU
LETBIX Pa3/iesIOB B Marepualibl J1jisi 0030pHOT0, 03HAKOMUTEIBHOTO U3yUYEHUS.

HN3menenuns: mporpamMmsbl B 5-9 kiiaccax

MartemaTuka B S u 6 Ki1accax

B 03HaKOMUTENBHOM IUIAaHE PEKOMEHIYETCS H3y4aThb CIEAYIOIINE TEMBI:
«Pumckass nHymepauus», «PaBubie Qurype», «umunap, konyc, mapy», «Kyo»,
«IIpsmoyronsHbel napamnenenunen», «llepeMenienue Mo KOOPAMHATHON MOPSIMON,
«Moaynbe uucna», «HuciaoBele NpomMexyTKn»; «Macmrtad» (uM3ydaercss B Kypce
«"eorpadus»); «M300paxkeHne reoMeTpuueckux GUryp Ha HEJIMHOBAHHOW Oymare c
WCMOJIb30BAHUEM  LUPKYJIA, JIMHEHWKHW, YTOJbHUKA, TpaHCHIOpTHpa», «JlnuHa
OKpyxHOCTHY», «Ilmomane kpyra», «llapannensHbsle npsameie», «llepneHaukynspHbie
npsiMbie», «OceBasi U LUEHTpajdbHas CUMMETpUM» (U3y4aeTcs B Kypce T'€OMETPHH);
«beckoHeuHbIe TMEPUOJUYECKHE JeCATUYHbIE ApoOu. JlecsiTuuHoe NpUOIMKEHUE
OOBIKHOBEHHOM Apo0u» (M3ydyaeTcs B Kypce aiareopsl).

Cnenyer yMEHBIINTh KOJHMYECTBO YacOB Ha cleAyromiue Tembl: «PemeHue
Jormueckui 3amauy, «JlnuHa otpeskay, «lllkambi», «PacnpenenuTenbHbld 3aKOH
YMHOXEHUA», «3alUCh MPOU3BEJCHUS C OYKBEHHBIMU MHOXKUTEIIMUY», «[locTpoenue
KOH(MUTypaluii U3 4YacTed MPsIMOM, OKPY>XHOCTH Ha HEIMHOBAHHOW W KIIETYATOU
Oymare», «/lenurenu u kparusie. [IpusHaku penumoctny, «HamGonbmwmii oOmumii
JeIUTeNb U HauMeHblIee olliee KpaTHoe. [[eIuMOCTh CyMMBbI U MPOU3BEACHUS.
«IIpuBenenne 1pobu K HOBOMY 3HAMEHAaTeN0», «HaxokIeHne yacTu 1es0ro U 1eJIoro
no ero dactw». «OKpyriieHue AECATUYHBIX ApoOei». «Pemenue 3agau nepedopom
BCEX BO3MOXKHBIX BapuaHTOB». «CoCTaBlieHHE OYKBEHHBIX BBIPAKEHUU MO YCIOBUIO
3ajaun». BeicBOOOAUBIIIECS Yachl MOYKHO UCIIOJI30BATh HA TOBTOPEHUE (B HAYaJe U
KOHIIE Y4eOHOT0 T0/1a), Ha U3y4YeHHe HanboJiee TPYAHBIX U 3HAYUMBIX TEM: B V Kilacce
— Ha pelleHUEe YPaBHEHHUI, IPUBEICHUE IPOOU K HOBOMY 3HAMEHATEI0, YMHOXKEHUE U
JIeNICHNE JECATUYHBIX Ipo0el, m3mepenue yrioB, B VI kimacce — paeiicTBusi c
MOJIOKUTEIIbHBIMA M OTPULIATENIbHBIMH YKCIIAMH, PEIICHUE YPAaBHEHUH, CIOKEHHE U
BBIYMTAHUE YUCETl, COAECPIKAIIUX LETYI0 U JPOOHYIO YacTh, HA YMHOKEHUE U JICJICHHE
OOBIKHOBEHHBIX JIPOOCH.

AureOpa

B 03HaKOMUTENBHOM IUIAHE PEKOMEHIYETCS H3y4yaThb CIEAYIOIINE TEMBbI:
«ppannoHanbHbie yncina. [leiicTBuTenbHbIle Ynciiay, «CpaBHEHHUE NEHCTBUTEIbHBIX
yucen, apudpMeTHIEeCKUEe JIEUCTBUS C JCHCTBUTEIBHBIMU 4HuciamMuy, «Haxoxnenue
NpUONMKEHHBIX 3HAYCHUM KBaApaTHOro KopHs», «Teopema Bueta», «Pemenus
YPAaBHEHUH TPEThEU U YETBEPTOU CTENEHEN PA3TOKEHNEM HA MHOKUTENNY, «DyHKIUA ¥
=VX  n ee rpadux», «[lorpemHOCT, M TOYHOCTh NPUOIMKEHHS», «UeTHble U
HeueTHble QYHKIMW), « DyHKIHSA y=Xx"», « DyHKIHA y= ax’, ee rpadMK M CBOICTBA.
I'paduku Gynxnuii y= ax* + n u y=a(x-m)?, «Y paBHEHHE ¢ AByMs IEPEMEHHBIMH H €TI0
rpaduk», «['paduueckuit cnoco0 pelieHus CUCTEMBbI ypaBHeHUi», «M300paxenue
YJICHOB apU(PMETUUECKON U TeOMETPUUYECKOM MPOTPECCHil TOUKaMU Ha KOOPIUHATHOM
IJIOCKOCTH. JIMHEWHBIN U SKCIOHEHIIUATIBHBIN pOCT. CI0KHBIE POLECHTHD.



Cienyer yMEHBIIUTH KOJHMYECTBO YAaCOB Ha u3yuyeHHe TeM: «DopMysibi»,
«JloKa3aTenbCTBO TOXKIAECTBY», «JIMHEMHOE ypaBHEHHE C JBYMS HEU3BECTHBIMN,
«I'paduk TMHEHHOrO ypaBHEHUS C JABYMs NepeMeHHbIMUY, «['paduueckoe pelieHue
JIMHEWHBIX YPAaBHEHUN W CHCTEM JIMHEMHBIX YpaBHEHUI», «CBOMCTBA KBaJIpaTUYHON
GyHKIUNY.

BoicBoOOUMBIIIMECST Yachl PEKOMEHAYETCS HCMOJAb30BaTh: MJis  JIydllei
npopabOTKU HamboJiee BaXKHBIX TeM Kypca: «Peimienue ypaBHeHuil», «Peiienue
CUCTEM ypaBHeHUI», «CoBMeCTHbIE ACUCTBUS ¢ ApoOsamu», «lIpuMeHeHre CBOMCTB
apuMETHUYECKOTO KBaJpaTHOTO KOPHS»; Ha TIOBTOPEHHE, peIIeHHE 3ajady,
npeoOpa3oBaHKEe BHIPAKEHUM, a TAKKE HA 3aKPEIJICHUE U3YUYEHHOT0 MaTepuaa.

I'eomerpusn

Ciienyer OCHOBHOE€ BHMMAaHHE YAECIUTh NPAKTUYECKON HAIpPaBIEHHOCTH Kypca,
HUCKIIIOYMB U YIOPOCTHB HaWOOJiee CIOXKHBIM IS BOCHPUSITUS TEOPETUUYECKUA
Marepuail. Ha ypokax reomMeTpuum HEOOXOJMMO MAaKCHUMaJlbHO MCIOJIb30BATh
HarjJIsiiHble CcpeacTBa OOy4YeHHus, OOJblIE€ NPOBOJUTH MPAKTUYECKUX padoT ¢
yYalIUMHUCSA, peuiath 3aaaud. CTpOUTh pellleHne 3a/1ad Ipyu MOCTOSIHHOM 00pallieHuu
K HaIJISIAHOCTH — PUCYHKAM U YEPTEXKaM.

O3HakoMUTENBHO JaThb TeMbl: «TeopeMbl U J10Ka3aTE€IbCTBO. AKCHOMBIY,
«/lokazatenbcTBO OT MHPOTUBHOro», «CyIlleCTBOBAaHHME W  €IMHCTBEHHOCTD
MEPIECHAUKYJIApA K OpsaMon», «MeToa reoMeTpuyeckux Mect», «MeToa yaBoeHus
Menuane», «Teopema daneca u Teopema 0 NPONMOPUUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyroiabHuKa», « I3MeHeHne TpUroHoMeTprudecKiX (yHKIMHI TPU BO3pACTaHUH
yriay, «@opmyibl U1 paJidyCOB BIMCAHHBIX M ONHCAHHBIX OKPYXHOCTEU
MPaBUJIBHBIX MHOTOYTOJBHUKOBY», «YpaBHEHUE NpsIMoil», «/IBuxenue», «CBoHCTBa
NBHKEHUAY, «Teopema 0 MpOU3BEACHUN OTPE3KOB XOp[, TEOPEMBI O MPOU3BEAECHUU
OTPE3KOB CEKYLINX, TEOPEMA O KBAAPATE KACATEIBHOW.

Cnenyer yMEHBIINTh KOJMYECTBO YacOB Ha u3yyeHue TeM: «CUMMETpHUYHbIE
¢urypsl. OCHOBHBIE CBOMCTBAa OCEBOM cuMMeTpumn», «lleHTpanbHas CUMMETPHSI»,
«ITapannensubii  nepenocy, «IlloBopor», «IIpeodpazoBanme momobus. IlogobOue
COOTBETCTBEHHBIX 3JIEMEHTOB», «OCHOBHBIE 3a/Jlaud HA TOCTPOEHHUE C MOMOIIBIO
HAPKYJISL W JIMHEUKW», <«JleKapTOBbl KOOpPJAMHATHI HA IUIOCKOCTH», «Pemenne
TpeyroiabHUKOBY, «[logodue dhurypy.

BricBoOoIMBIIIMECS YaChl HCTIOIB30BaTh HA PEIICHUE 3a]1a4 U TIOBTOPEHHUE.

BeposATHOCTH U CTATHCTUKA

B cBa3u ¢ TeM, 4TO JaHHBIM Kypc BBI3BIBA€T HAUOOJBIIHNE CIOKHOCTH JIJIS
oOyuaromuxcsa ¢ 3IIP, cBs3aHHBIE CO CHMKEHHBIM YPOBHEM pPa3BUTUS CIIOBECHO-
JIOTUYECKOTO MBIIUICHUS, €r0 U3YYeHHE JOJDKHO CTPOUTHCS Ha 0a30BOM YPOBHE H
NOCTYIIHOM I YYEHUKOB Marepuane. OCHOBHOE BHUMAaHHE CIENYET YACIHUTh
pasznenaM, CBA3aHHBIMU C TOBTOPEHHEM IIPOMIEHHOIrO Marepuala, YBEIUYUTh
KOJIMYECTBO YIPAXKHEHUN W 3aJlaHUM, CBS3aHHBIX C MPAKTHYECKOM JIEATEIBHOCTHIO
oOydJarommxcs.

HeoOxomumo miepecMOTpeTh COAEpKaHHE TEOPETUYECKOro MaTepuana |
XapaKTep €ro M3JIOKEHUs: TEOPETHUYECKUl MaTepHall MPENoAHOCUTh B IMpoLEcce
peuieHns 3a7a4 U BBIIOJHEHUS 3alaHUM HATJsAIHO-IIPAKTHUYECKOTO XapakTepa; He



TpeOOBaTh BHIBOJA W 3allOMHHAHMS CIIOKHBIX (DOPMYJI, pElIeHUs HECTaHIAPTHBIX,
TPpYAOEMKUX 3alaHUU. Pax TeM cienyer u3ydatrb B 03HAKOMUTEIBHOM IJIAHE.

OenepanbHas MOporpaMmMa NPEAOCTaBISIET aBTOpPYy pabodeil MmporpaMmbl
cBOOOJY B paclpeielieHu MaTepraia o 4eTBepTsaM (Tpumectpam). Pacnipenenenue
BPEMEHU Ha U3yYEHUE TEM B T€UEHHUE Y4E€OHOr0 rojla CaMOCTOSTENIBHO ONpeesaeTcs
0o0pa3zoBaTeIbHON OpraHu3alei U 3aBUCUT OT OCOOEHHOCTEHN TPYIIIbI 00YUYarOIINXCS
¢ 3I1P u ux ocoObIx 00pa3oBaTeIbHBIX MOTPEOHOCTEHN.

IIpumepHbie BHABI AesATebHOCTH oOydawmuxcs ¢ 3IIP, o0yciaoBieHHbIE
0co0bIMH o0pa3oBaTeIbHBIMH  NOTPEOHOCTAMH M odecreyuBaoue
OCMBICJICHHOE OCBOCHHUE COJepKaHuU 00pa3oBaHus no npeamery «MaremaTuka»

Conepxanue BHIOB JesTenbHOCTH oOywaromuxcst ¢ 3IIP ompenensercss ux
0CcOOBIMU 00pa30BaTeNbHBIMU MOTPEOHOCTAMHU. [IOMUMO MIMPOKO HCMOJIB3YyEMBIX B
OAOII OO0 obuux a1t Bcex 00y4YaromMnXcsi BUJIOB JIESITENbHOCTH CIEAYET YCUIIUTD
BU/JIBI JIESITEIIbHOCTU crieUU(PUUHBIE sl JAHHON KaTeropuu JIeTeil, 00ecreynBaroIme
OCMBICIICHHOE€ OCBOCHHUE COJEpKaHUsi OO0pa3oBaHUsl IO TMPEIMETY: YCUIICHHE
MPEAMETHO-IIPAKTUYECKON JEATeNIbHOCTA C AaKTHBU3AIMENH CEHCOPHBIX CHUCTEM;
YyepeJ0BaHUE BHJOB JCATEIbHOCTH, 3aJCUCTBYIONIUX pPAa3IUYHBIE CEHCOPHBIC
CHUCTEMBbI; OCBOCHUE MaTepHayia ¢ ONOPOM Ha alrOpUTM; «IOLIArOBOCTh» B U3YUECHUH
Marepuana; UCIOJIb30BaHue JOTOJHUTEIbHON BU3YyalbHOM OMOPHI (CXEMBI, I1a0JIOHBI,
OTIOpHBIC TAOJIUIIBI); PEUYEBOM OTYET O MPOIECCe M PE3yNbTare ACSTEIBHOCTH;
BBINIOJIHEHUE CIHEHHAIbHBIX 3aJaHul, O0ECNEUYMBAIONIUX KOPPEKUUIO PETYISLUU
y4e0HO-TI03HABATEILHOM IEATETbHOCTH M KOHTPOJIb COOCTBEHHOTO PE3yNIbTATA.

QdenepanbHas TEMaTHYeCKas U TEPMHUHOJOTHYECKAas JIEKCMKA COOTBETCTBYET
DAOIT O0O0.

Hnst oOyuaromuxcsi ¢ 3IIP cymecTBeHHBIM SBISIOTCS TPHEMBI PadOTHI C
JEKCUYECKUM MaTepuaioM mo mpenMery. IlpoBoauTtcs cnernuanbHas paboTta 1Mo
BBEJICHUIO B aKTHUBHBIN CJIOBaph O0YYAIOUIUXCS COOTBETCTBYIOUIEH TEPMHHOJIOTHH.
N3yyaembie TEpMUHBI BBOIATCS Ha MOJIMCEHCOPHOM OCHOBE, 00s13aTeNibHA BU3YyalbHas
MOJIJIEPIKKA, aJITOPUTMBI paOOTHI C OIIPEIeTIEHUEM, OMTOPHBIE CXEMBI JIJISl aKTyaTu3aIiu
TEPMUHOJIOTHU.

MecTo yuyedHoro npeamera «MarteMmaTuka» B y4eOHOM IUIaHe

B cootBerctBUuM ¢ ®DenepalibHBIM TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJAPTOM OCHOBHOTO 00IIero oOpa3oBaHMs Y4eOHBIM TpeameT «MareMmaThuKay
BXOJUT B TpeIMETHYI0 o0nacth «Marematuka u HWHPOPMATHUKA» € SBISETCA
o0si3aTenbHBIM JIJIs1 u3ydeHus. B 5-9 kmaccax ydeOHBIM mpenmeT «MartemaTukay
TPAIUIIMOHHO M3Yy4YaeTcsl B paMKaxX CIEAYIOMIMX y4eOHBIX KypcoB: B 5-6 kiaccax —
Kypca «Matematuka», B 7-9 Kijaccax — KypcoB «AurebOpa» (BKIIOYAs JIEMEHTHI
CTaTUCTUKU M TEOpUU BeposiTHOCTeW) u «l'eomerpusi». Hacrtosimielr mporpammoit
BBOJIUTCSI CAMOCTOSITEIbHBIN yueOHBIN Kypc « BeposSTHOCTD U CTaTUCTHKAY.

OG61ee yncio 4acoB, PEKOMEHIOBAHHBIX JIJIsI M3YYCHHUS MaTeMaTHUKH (0a30BbBIN
YpOBEHB) Ha YpPOBHE OCHOBHOTO 001Iero oopazoBanus, — 952 yaca: B 5 xiacce — 170



yacoB (5 4acoB B HeJelto), B 6 kinacce — 170 gacoB (5 yacoB B HEAEI0), B 7 Kjacce —
204 4gaca (6 gacoB B Heaento), B 8 kinacce — 204 gaca (6 4acoB B Heem0), B 9 kimacce
— 204 yaca (6 4acoB B HEJIEIIO).

I[lnanupyemble pe3yabTaTbl OCBOCHUS YyueOHOro npeaMera «MaremaTuka»
HAa YPOBHE OCHOBHOI'0 00111ero 00pa3oBaHusi

N3yyeHue w™aremMatukd Ha YpPOBHE OCHOBHOTIO 00IIero oOpa3oBaHUs
HaIpaBJIeHO Ha JOoCTUKeHue oOydaromuMucs ¢ [P TMYHOCTHBIX, MeTanpeIMETHBIX
U TIPEAMETHBIX 00pa30BaTEIbHbBIX PE3yIbTaTOB OCBOCHUS YUYEOHOTO TIPEeIMETA.

JInuHOCTHBIE Ppe3yabTaTbl OCBOCHUS MPOTrpaMMbl MO  MaTreMaTHKe
XapaKTEePU3YIOTCS:

NATPUOTHYECKOE BOCIIUTAHUE:

MPOSIBIICHUEM UHTEpPECa K MPOIIJIOMY U HACTOSIIIIEMY POCCUIICKO MaTeMaTUKH,
LIEHHOCTHBIM OTHOIIIEHUEM K JOCTHUKEHUSM POCCUUCKUX MAaTEMATUKOB U POCCUNCKON
MaTeMaTUYECKOM IIKOJIbI, K UCIOIB30BAHUIO ATUX JIOCTHXKEHHI B JPYrux HaykKax U
MPUKIIAJIHBIX cepax;

rpa/JaaHCKOe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJHEHHUIO OOSI3aHHOCTEH TpakKJaHWHA U pealu3aliu ero
MpaB, IPEICTaBICHUEM O MaTEMATUYECKUX OCHOBAaX ()YHKIIMOHHPOBAHUS PA3TUUYHBIX
CTPYKTYp, SBJIEHUN, MpoLeayp Tpa)KJaHCKOro ooOmiecTsa (HampuMmep, BbIOOpHI,
ONPOCHI), TOTOBHOCTBIO K OOCYXJICHHIO OSTHUYECKUX TMPOOIEM, CBSI3aHHBIX C
MPAaKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKH, OCOZHAHUEM Ba’KHOCTH MOPaJIbHO-
ATUYECKUX MPUHITUIIOB B JIESITEIbHOCTH YUYEHOTO;

TPYA0BO€ BOCIIMTAHME:

YCTAHOBKOW Ha aKTMBHOE YyYacTHE B PEHICHUUM MPaKTUYECKUX 3a]1a4y
MaTeMaTUYeCKOM HAMpaBICHHOCTH, OCO3HAHUEM BaXXHOCTH MAaTE€MaTHYECKOTrO
oOpa3oBaHUsl Ha TMPOTSHKEHWW BCEH JKU3HU I YCIENTHOW mpodeccnoHanbHON
NEATeIbHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM H
MOCTPOEHUEM HWHAUBUAYAIBHON TPaeKTOPUH OOpa30BaHMS M KMU3HEHHBIX IUIAHOB C
Y4ETOM JTMYHBIX UHTEPECOB U OOILIECTBEHHBIX TOTPEOHOCTEN;

3cTeTHYeCKOoe BOCIMTAHHE:

CIIOCOOHOCTBIO K  OMOIMOHAILHOMY M  JCTETHYECKOMY  BOCIPHUSATHIO
MaTeMaTU4eCKuX OOBEKTOB, 3aja4, pEUICHUH, paCCYXICHHUHN, yMEHHUIO BHIIEThH
MaTeMaTU4eCKue 3aKOHOMEPHOCTH B UCKYCCTBE;

HEHHOCTH HAYYHOIr0 MO3HAHMS:

OpUEHTAlMel B [IEATEIIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX
MIPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YEIIOBEKA, MPUPOABLI U
oOmiecTsa, TOHMMAHUEM MareMaTUYeCKO HayKh Kak cdepbl dYeloBeYeCKOn
NEeATEeIbHOCTH, ATAnoB €€ pa3BUTUS M 3HAUMMOCTH [JIs Pa3BUTHUSI LIUBUIN3ALINH,
OBJIAJICHUEM SI3bIKOM MaT€MaTUKA W MaTeMaTHYeCKON KylIbTypoll KakK CpeICcTBOM
MO3HAHUS MUpPa, OBJAJEHUEM MPOCTEUIIMMH HABBIKAMU HCCIEH0BATENbCKOM
NEeATEIbHOCTH;

¢puzuyeckoe BocnuTaHHE, (OPMHPOBAHME KYJbTYPbl 310POBbS H
3MOLUOHAJIBHOI0 0JIATONOyYHA:



TOTOBHOCTBIO TPUMEHSTh MaTeMaTUYeCKHWe 3HAHUS B HWHTEpecax CBOETO
3JI0POBBS, BEICHUS 3J0POBOT0 00pa3a *KU3HU (3A0pOBOE MUTaHUE, COATaHCUPOBAHHBII
peXuM  3aHATHM W OTAbIXa,  peryiaspHas  (u3MYeckas  aKTHUBHOCTb),
c(hopMUPOBaAaHHOCTHIO HaBbIKA pedIECKCHM, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U
TaKOT0 e MpaBa JPYyroro 4eioBeKa;

IKOJI0THYECKOe BOCTIMTAHHUE!

OpHEHTaIMel Ha MPUMEHCHHE MAaTEeMaTHYeCKUX 3HAHUHN JJIS PEIICHUS 3a/1a4 B
00J1aCTH COXPAHHOCTHU OKPYKAIOIIEeH cpebl, TIIaHUPOBAHUS TTOCTYNKOB U OLICHKU UX
BO3MOXHBIX TMOCJIEICTBUI JUIsl OKPYXaoIIell cpenbl, OCO3HAHUEM [I00aIbLHOTO
XapakTepa KOJOTUYECKUX MPOoOIeM U MyTel UX PEelICHUs;

ajanTauus K M3MEeHSIIIMMCS YCJI0BUAM COMAIbHOI ¥ IPUPOIHOI CPebl:

TOTOBHOCTBIO K JIEMCTBUSIM B YCIOBUSX HEONPENEIIEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOEM KOMIETEHTHOCTU 4Yepe3 MPAKTUUECKYIO NIE€SITENbHOCTh, B TOM YHUCIE
YMEHUE YUUTHCS Yy JIPYTUX JIOAEH, MPUOOpETaTh B COBMECTHOM AEATEIbHOCTH HOBBIE
3HAHWSI, HABBIKM ¥ KOMIICTECHITUU U3 ONBITA IPYTHX;

HEOOXOAUMOCThIO B  (POPMHPOBAHMM HOBBIX 3HAHUW, B TOM YHCIE
bopMynmTupoBaTh WCH, MOHATHS, THIIOTE3bl 00 OOBEKTAX W SBICHUSIX, B TOM YHCIIE
paHee HE M3BECTHBIX, OCO3HaBaThb JAe(PUIUTBI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MIIaHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYID  CHUTYyallUl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMl0 KaK BbI30B, TpPEOYIOIIHNII KOHTPMEpP, KOPPEKTHUPOBATH
MPUHUMAEMbIE DEIICHUS MW ACHCTBUS, (DOPMYIHpPOBaTh W OICHUBATH PHCKU U
MOCJIENICTBUSI, JOPMUPOBATH OTIBIT.

MeTanpeaMeTHbIe pe3yJIbTaThI:

B pesynbrare ocBOEHHsA MporpaMMbl IO MaTeMaTUKe HAa YPOBHE OCHOBHOTO
obmero obOpa3oBanusi y oOyuatomerocs ¢ 3[IP  Oynyr cdopmupoBanb
METaNpeIMETHbIE PE3YJBTAThl, XapaKTEPU3YIOIINECS OBIAJCHUEM YHUBEPCAIbHBIMU
MO3HABATEILHBIMU JIEHCTBUSIMH, YHUBEPCATLHBIMI KOMMYHUKAaTUBHBIMU JICHCTBUSIMU
Y YHUBEPCATbHBIMU PETYISATUBHBIMU JICHCTBUSIMH.

OBaanenne YHHBEPCATbHBIMHU yueOHBIMU NMO3HABATEJIbLHBIMHU
AEeUCTBUAMM:

YCTAaHABIUBaTh  NPUYUHHO-CIEICTBEHHbIE CBA3M B  XOAE  YCBOCHHS
MaTeMaTU4YeCKOTO MaTepHuaia;

BBISIBIISITh JI€PUITUT JAHHBIX, HEOOXOMWMBIX ISl PEIICHHs] IMOCTaBICHHOM
3a/1auu;

C TIOMOIIBIO yUYWTENs BHIOMpATh CMOCOO pEelIeHUsT MaTeMaTUYeCKOW 3aaadu
(cpaBHMBATh BO3MOYHbBIE BAPUAHTHI PEIICHU);

OPUMEHSATh W TPeoOpa3oBhIBATH 3HAKM KM CHUMBOJBI B XOJAE pEHICHUS
MaTeMaTUYEeCKUX 3a]1a4;

yCTaHaBJIMBATh UCKOMOE U IAHHOE TIPH PEIICHUU MaTEMaTHYECKOH 3a1a4H;

MOHUMAaTh W WHTEPIPETUPOBATH HHQPOPMAIMIO PA3IUYHBIX BUIOB U (HOpM
MPEICTaBICHUS;

WJUTIOCTPUPOBATH PelllaeMble 3a/1a4u TpahUIeCKUMH CXEMaMU;

3¢ PeKTUBHO 3aIIOMUHATH U CUCTEMAaTU3UPOBATh HH(GOPMAIIUIO.



MMOHUMATh U UCIOIb30BaTh MaTeMaTUYECKHUE CPEACTBA HATIISAIHOCTHU (TpaduKH,
quarpamMMbl, TaOJUIBI, CXeMbl W JIp.) IS WUIIOCTPALUM, HHTEPIPETALNH,
apryMeHTalWu.

OBiageHue  yHUBEpPCAJbHBIMHM  Y4eOHBIMH KOMMYHUKATHUBHBIMH
AEeMCTBUAMM:

OpraHU30BBIBATh YYEOHOE COTPYJHUYECTBO M COBMECTHYIO JCATEIBbHOCTH C
YUYUTEJIEM U CBEPCTHUKAMH B ITPOLECCE PEUICHUS 3a1aY;

B3aUMOJICHCTBOBATh M HAXOJIUTH OOIIHUE CIIOCOOBI paboThI; padoTaTh B TPYIIIIE:
HaxoJIUTh OOIllee pEelIeHHEe M pa3peniaTh KOHQIUKTHI HA OCHOBE COIJIACOBAHUS
MO3ULIMI U y4ETa HTHTEPECOB; CIIYyIIaTh MapTHEPA; HOPMYIUPOBAThH, APTYMEHTUPOBATD
U OTCTauMBaTh CBOE MHEHUE;

MIPOTHO3UPOBATh BO3ZHUKHOBEHUE KOH(PIMKTOB NPH HAJIUYMHU PA3HBIX TOUYEK
3peHHs] U pa3peliaTb KOH(JIMKTHI HAa OCHOBE Yy4€Ta MHTEPECOB U MO3UIUNA BCEX
YYaCTHHKOB;

apryMEHTHPOBAaTh CBOK IMO3ULIUI0 W KOOPAWHHUPOBATH €€ C MO3ULHSIMHU
NapTHEPOB B COTPYAHUYECTBE MPU BHIPAOOTKE OOIIEr0 pElIEHUS B COBMECTHOM
NEATENbHOCTH;

BBIMIOJIHSITh CBOKO 4YacTh palbOThI, JOCTUraTh KA4YE€CTBEHHOI'O pe3yJbTaTa U
KOOPAMHHUPOBATh CBOM JEHUCTBUS C APYTMMU YICHAMH KOMaH/bI;

OLICHUBATh KAYECTBO CBOETO BKJIa/la B OOIIUMA MPOIYKT.

OBiaeHne yHMBEPCAJIbHBIMH Y4eOHBIMH PEryJATUBHBIMHU NeHCTBUSIMH:

CTaBUThb 1I€JM, BBIOMpATh U CO3JaBaTh AJITOPUTMBI [JIsl PELICHUS] Y4EOHBIX
MaTeMaTH4eCKUX mpooiieM;

IUIAHUPOBATh M OCYIUIECTBISITH AEATENBHOCTh, HANPABICHHYK) Ha PELICHUE
3a71a4 UCCIIEI0BATEIBCKOTO XapaKTepa.

dbopmynupoBaTh W yAEpPKUBATh Y4YEOHYIO 3aJady, COCTaBISITh IUIAH U
MOCJIeJ0BATEIbHOCTh JCHCTBUIM;

OCYIIECTBIISITH KOHTPOJIb IO 00pa3Ily U BHOCUTh HEOOXOAMMbIE KOPPEKTUBHI;

KOHTPOJIMPOBATh  MpOLECC W  pe3yJdbTaT y4yeOHOH  MaTeMaTUYECKOM
NEATENbHOCTH;

aJICKBaTHO OLICHUBATH MPABHIIBHOCTD MJIM OITUOOYHOCTH BBIIOJTHEHUS y4eOHOM
3a/1auu, €€ 00BEKTUBHYIO TPYIHOCTh M COOCTBEHHBIE BO3MOXKHOCTH €€ PEIICHUS;

CIMYaTh CHOCOO AEHCTBUS U €ro pe3yJbTaT C 3aJaHHBIM 3TAJIOHOM C IEJIbIO
0oOHapyKEHHUS OTKIOHEHUM ¥ OTJIMYMH OT ATajoHA.

MPENBUAETh TPYAHOCTHU, KOTOPHIE MOTYT BO3HHKHYTH MPH PEIICHUH y4eOHOM
3a/1a4u;

MOHUMATh MPUYUHBI, IO KOTOPBIM HE OBbUI JOCTUTHYT TPEeOYyEeMBI pe3ynbTaT
JESITEBHOCTH, ONPEACNSITh MO3UTHUBHBIE M3MEHEHHUS W HaIpaBJICHHs, TPeOyroIlue
nanpHenIen padoThl;

PETYIHPOBATH CIIOCOO BBIPAKEHUSI IMOLIUH.

[IpenmeTHbIE pe3ynbTaTbl OCBOEHHUS MPOTPAMMBI 110 MaTEMATUKE NIPEICTABIEHBI
1o rogaM oOydeHHUs B paMKaX OTIEIbHBIX Y4EOHBIX KypCcOB: B 5—6 Kiaccax — Kypca
«Maremarukay, B 7-9 kitaccax — KypcoB «Anredpay, «['comeTpus», «BeposiTHOCT U
CTaTUCTUKA.



OEJIEPAJIBHAS PABOYAS ITPOTPAMMA YUEBEHOI'O KYPCA
«MATEMATHUKAY». 5-6 KITACCBI

Hesu n3yyeHus yueOHOro Kypca

[TpuopuTeTHRIMU LEAIMU O0YUEHUSI MaTeMaTUKe B 5—6 Kilaccax SIBISIOTCS:

" mpojoiKeHue (OPMUPOBAHUS OCHOBHBIX MaTeMaTUYECKUX MOHSITUH (YUCTO,
BEJIMYMHA, TeoMeTpuYecKas (urypa), o0ecrneunBaronuX MPEeeMCTBEHHOCTh U
MEePCIEKTUBHOCTh MAaTEMaTUYECKOT0 00pa3oBaHusl 00y4arOIIUXCS;

" pa3BUTHE HUHTEIJIEKTYaJdbHBIX U TBOPYECKUX CIOCOOHOCTEN OOYy4aroIIMXCS C
311P, mo3HaBaTeNbHON AKTUBHOCTH, MCCIEIOBATEICKUX YMEHUM, MHTEpECA K
W3YUYCHUIO MAaTEMATHKU;

* nonBeneHue oOyyaromuxcs ¢ 311P Ha 1ocTynmHOM AJist HUX YPOBHE K OCO3HAHUIO
B3aMMOCBS3U MAaTEMATUKU U OKPYKAIOIIEr0 MUPA;

* dopmupoBaHue (yHKIIMOHATHHOW MAaTEMaTHYECKOW TPaAaMOTHOCTH: YMEHHUS
pacrmo3HaBaTh MaTeMaTUYECKHE OOBEKTHl B PEATbHBIX JKU3HEHHBIX CUTYaIUAX,
IIPUMEHATh OCBOEHHBIE YMEHUS ISl PEIICHUS IMPAKTUKO-OPUEHTUPOBAHHBIX
3a7]a4, WHTEPIPETUPOBATh IIOJYYEHHBIE PE3YJIbTaTbl M OLEHUBATH KX Ha
COOTBETCTBUE MPAKTUYECKOW CUTYaIUU.

OCHOBHbIE JIMHUU COJIEp’KaHUsl Kypca MaTeMaThuku B 5-6 Kjaccax —
apuQMeTHIecKas ¥ TeOMEeTpUIECKasi, KOTOPbIe Pa3BUBAIOTCS MapaJIETbHO, KaXaas B
COOTBETCTBHH C COOCTBEHHOM JIOTUKOM, OJIHAKO, HE HE3aBUCUMO OJ[HA OT JIPYroi, a B
TECHOM KOHTaKT€ M B3aUMOJECUCTBUM. TaKke B Kypce IPOUCXOAUT 3HAKOMCTBO C
AJIEMEHTaMH aJIreOphl U ONMHUCATETFHON CTATUCTUKHU.

N3yuenue apudmernueckoro Marepuana Ha4YMHAETCS CO CHUCTEMaTH3allud U
pPa3BUTHUS 3HAHWKM O HATypaJbHBIX YHMCJAX, IOJIYYECHHBIX B HadaiabHOW wKoiie. [lpu
TOM COBEPIICHCTBOBAHHNE BBIYUCIUTEIBHON TEXHUKHM W (DOPMUPOBAHHE HOBBIX
TEOPETUUYECKUX 3HAHUI COYETAETCS C Pa3BUTHUEM BBIYMCIUTEIBHON KYyJIbTYpHI, B
YaCTHOCTU C OOy4YeHHEM MPOCTEUITUM MpuEéMaM MPUKHUIKH U OICHKUA PE3yJIbTaTOB
BbIYMCIIEHUH. 3yueHne HaTypaJibHbIX YUCEN MPOJ0JKAETCs B 6 Kilacce 3HAKOMCTBOM
C HaYaJbHBIMU MOHATUSIMU TEOPHUH TEITUMOCTH.

Jlpyroit KpynHbIi OJIOK B COJIepKAaHUU apU(PMETUUECKOW JIMHUHU — 3TO APOOH.
Hayano u3ydeHnuss oOBIKHOBEHHBIX U JIECITHUYHBIX APOOE OTHECEHO K 5 Kiaccy. ITo
NEPBBIA 3Tall B OCBOGHUM JAPOOEH, KOraa MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMU
UAesIMHU, MOHATUSAMH TeMbl. [Ipu 3TOM paccmoTpeHne OOBIKHOBEHHBIX ApoOeil B
MIOJITHOM 00BEME MPEIIeCTBYET U3YUCHUIO JIECATUYHBIX JIPOOEH, uTo 1eecoodpa3Ho
C TOYKHU 3PEHUS JIOTMKHU HW3JIO)KEHUS YUCIOBOW JIMHUM, KOTJa IpaBuia JACHUCTBUU C
JNECATUYHBIMU JPOOSIMA  MOXKHO OOOCHOBAaTh YK€ W3BECTHBIMU QJITOPUTMAMHU
BBITIOJTHEHUSI JCHCTBUN C OOBIKHOBEHHBIMH JPOOSAMH. 3HAKOMCTBO C JCCATUYHBIMU
IPOOSIMU PACHIUPUT BO3MOKHOCTH JJISl TTIOHUMAHUS OOYYaIOMIUMUCS TPHUKIATHOTO
IIPUMEHEHHS] HOBOM 3allMCU MPU U3YUYEHUU APYTUX MPEIMETOB U MPU NPAKTUYECKOM
ucronb3oBanuu. K 6 kiaccy OTHeCEH BTOpPOW dTanm B H3y4yeHHH Jpobeit, rie
IIPOUCXOJIUT COBEPIICHCTBOBAHME HABBIKOB CPAaBHEHMsI M MpeoOpa3oBaHUs ApoOeH,
OCBOEHUE HOBBIX BEIYUCIUTENBHBIX aJITOPUTMOB, OTTAYMBAHNE TEXHUKHU BBIYHCICHUA,
B TOM YHUCJI€ 3HAYCHUI BBIPAXKEHUH, COJIEpKAIIUX U OOBIKHOBEHHBIC, U JECATUYHBIC



JIpoOH, YCTAHOBIICHHE CBSI3€M MEXy HUMHU, pACCMOTPEHHE MPUEMOB PEIICHUS 3a/1a4
Ha ApoOu. B Hauane 6 kinacca MpOUCXOAUT 3HAKOMCTBO C TIOHSTHEM MPOLEHTA.

Oco0EHHOCTBIO W3YUEHHUSI TTOJOKUTEIBHBIX U OTPUIIATEIBHBIX YUCEN SIBISETCS
TO, YTO OHU TAKXKE€ MOTYT pACCMAaTPUBATHCS B HECKOJIBKO 3TanoB. B 6 kiacce B Hauase
n3ydeHus1 TeMbl «I10n0XKUTENbHBIE U OTPULATEIbHBIE YMCIIA» BBIACISAETCS MOATEMA
«llenpie yncna», B paMKax KOTOPOM 3HAKOMCTBO C OTPUUATEIbHBIMHA YHUCIAMHU W
JNEUCTBUAMU C TOJIOKUTENBHBIMA W OTPULATENBHBIMA YHUCIAMH IPOUCXOJUT Ha
OCHOBE COJEPXKATEABHOIO IMOAXO0JAa. JTO TO3BOJSET HA JOCTYITHOM YpPOBHE
MMO3HAKOMUTH YYAIIMXCA MPAKTHYECKH CO BCEMH OCHOBHBIMU MOHATUSIMHU TEMBI, B TOM
yycjie W C MpaBUJaMH 3HAKOB MPU BBINOJHEHUM apU(PMETHUYECKUX JEeUCTBUM.
N3ydeHne palMOHAIBHBIX YUCEI HA ATOM HE 3aKOHYMUTCS, a OyAeT MPOJOJIKEHO B
Kypce anreOpsbl 7 Kjacca, 4YTO CTaHET CJIEAYIOIINM MPOXO0J0M BCEX MPUHIIUITUATBHBIX
BOIIPOCOB, TEM CAMBIM pa3JieJIeHHe TPYJHOCTEN 00JieryaeT BOCIPUAITHE MaTepHraa, a
pacrpeie’eHue BO BpEMEHHU CIIOCOOCTBYET NPOYHOCTH MPUOOPETAEMbIX HABBIKOB.

[Ipu oOydeHMU pelIeHHIO TEKCTOBBIX 3aJady B 5—6 Kiaccax HUCIOIb3YIOTCS
apudMeTHUeCKre NMPUEMBI pelieHus. TeKCTOBbIE 3a/1aud, peniaeMble Mpu OTpabOTKe
BBIYMCIIUTENBHBIX HABBIKOB B 5—6 Kjlaccax, pacCMaTpUBAIOTCS 3aJa4d CIEAYHOIINX
BUJIOB: 3aJlayd Ha JBW)KEHHE, Ha 4YacTW, Ha TIOKYNKH, Ha paboTry W
MMPOU3BOAUTENIBHOCTh, HA MNPOLIEHTHI, HA OTHOWICHUS WU mnponopuuu. Kpome Toro,
oOyyJaroluecs 3HAKOMATCS C MPUEMAMU PEIICHUS 3aaad 1epedopoM BO3MOKHBIX
BApUAHTOB, yuyaTcs paboTaTh ¢ HH(pOpMalnel, IpeAcTaBiIeHHON B (hopMe Tabaull uiu
Uarpamm.

B ®enepanbHoii pabodeil mporpamMme MpeaycMOTpeHO (QopMUpOBaHHUE
MPOMEAEBTUUECKUX AlIre0OpandecKux MpeacTaBieHnil. bykBa Kak CHMBOJI HEKOTOPOTO
Yucjla B 3aBUCHUMOCTHM OT MAaT€MaTHYECKOr0 KOHTEKCTa BBOJIUTCS IIOCTENEHHO.
bykBeHHass CUMBOJIMKa MIMPOKO HMCIOJIB3YETCS MPEXKIAE BCEro MJisd 3amucy OOIIMX
VTBEPXKICHUNH W TPEIIoKeHUuH, (opmMyn, B YACTHOCTH JJisi  BBIYUCIICHHS
F€OMETPUUYECKUX BEJIMYUH, B KAUECTBE «3aMECTUTEIISD) YUCIIA.

B kypce «MartemaTtuku» 5—6 KiaccoB MHpeACTaBiI€HA HArJsIHAs T€OMETpHs,
HampaBJICHHAasT Ha  pa3BUTHE OOPA3HOTO  MBIIUICHUS, TMPOCTPAHCTBEHHOTO
BOOOpakeHUs1, H300pa3UTEIbHBIX YMEHUIN. DTO Ba)KHBIH Tall B U3YYCHUH T€OMETPUH,
KOTOPBIM OCYILECTBISIETCS HA HArJISIAHO-IPAKTUYECKOM YpPOBHE, OMNMUPAETCS Ha
HaTJIAIHO-00pa3HOe  MBIIUICHHE oOOydJarommxcs. borbimas poiab  OTBOAUTCA
NPAaKTUYECKON  NIESITENbHOCTH,  OMNBITY,  OKCIEPUMEHTY,  MOJEIUPOBAHUIO.
OOyuaromuecs 3HAKOMATCS C TEOMETPUYECKUMU (PUTYypaMu Ha IJIOCKOCTH U B
NPOCTPAHCTBE, C WX MPOCTEUIIMMU KOH(GUTypalUsIMH, ydaTcs HM300pakaTb UX Ha
HEJIMHOBAHHOW W KJIeTdyaTtoi Oymare, paccMaTpUBAIOT MX MPOCTEHIINE CBOMCTBA. B
npolecce W3ydeHusl HarJSIIHOW T€OMETPUN 3HAHUS, TOJTyuYeHHbIE 00yYaroIUMUCS B
HaYyaJbHO IIKOJIE, CACTEMATU3UPYIOTCS U PACIIUPSAIOTCS.

MecTo yueOHOro Kypca B yueOHOM IIaHe

CornacHo yuyeOHOMY IUIaHy B 5—6 Kiaccax H3y4aeTcsi WHTETPUPOBAHHBIN
npeaMer «MaTtemMaTthka», KOTOPBIM BKIIOYAECT apU(PMETHUCCKUN MaTepHal H



HaIJIAIHYIO0 T€OMETPHIO, 8 TAKXKE PONEAEBTUYECKUE CBEACHUS U3 alNreOpbl, 3JIEMEHTBI
JIOTUKH U Hayaja ONUCATEIbHON CTaTUCTUKHU.

VY4eOHbIN MJIaH HA U3yYEHHE MAaTeMaTUKH B 5—6 Kjaccax OTBOJUT HE MEHee 5
y4eOHBIX YacOB B HEJAEINI0 B TEUEHUE KAXKJOro rojga oOydeHus, Bcero He meHee 340
y4eOHBIX YacoB.

COJIEPYKAHME YUEBHOT'O KYPCA «MATEMATHKA» (ITO TOJIAM
OBYUYEHUS)

S KITIACC

HarypajabHble 4ncia v HYJIb

Harypanbnoe uwmcno. Psa natypanbnbix uymcen. Yucnmo 0. M3obOpaxkenue
HaTypaJIbHBIX YUCET TOUKAMU Ha KOOPJAUHATHON (YUCIOBOI) MPSAMOIA.

[lozunmonnass cucrema cuucieHus. *PumMckas Hymepalus Kak MOpuMep
HEMO3UIUOHHON CUCTEMBI CUMCIIeHus * /. JlecATMUHAS CUCTEMA CUMCIIEHHS.

CpaBHEHME HATypaJbHBIX YHCEIN, CPABHCHUE HATYPAJIbHBIX YUCEN C HYJEM.
Cnoco0s1 cpaBHeHus. OKpyTiieHHE HAaTypalbHbIX YHUCEIL.

Clio’)keHue HaTypajdbHBIX YUCEI; CBOWCTBO HYJS IMPHU CIO0XKEHHUH. Bprunmranue
KaK JeHCTBHE, OOpATHOE CIOXKEHUI0. YMHOXKEHHE HATypaldbHBbIX YHCEN; CBOMCTBA
HYJISL M €UHULIBI IPU YMHOXKeHUU. JleneHue Kak JeiicTBue, 00paTHOE YMHOKEHHUIO.
KommonenTsl  nmeiicTBUM, CBsi3b  Mexay HuMmU. [IpoBepka  pe3synbrarta
apudmernueckoro neiictBus. IlepemecTuTenbHOe W CcOYETATENIbHOE CBOMCTBA
(3aKOHBI) CJIOKEHHMSI M YMHOXKEHHUs, *pacnpelenuTeslbHOe CBOWCTBO (3aKOH)
YMHOXEHUS *.

Hcnonw3oBanue OykB [jisi 0003HAYEHUSI HEU3BECTHOTO KOMITOHEHTA M 3aMKCHU
CBOMCTB apu(PMETUUECKUX JCHCTBUU.

*[lenuTenn W KpaTHbIC YuCHa®, pa3joKeHWe Ha MHoXxuTenu. [IpocTeie u
coctaBHble ynciaa. *[IpusHaku nenumoct Ha 2, 5, 10, 3, 9%*. JleneHue ¢ 0CTaTKOM.

Crenenb C HaTypalbHBIM I[IOKa3aTelieM. 3alKCh YHCJIa B BHUAE CYMMBI
Pa3psIHBIX CIaraeMbiX.

UucnoBoe BbIpakeHHE. DBplUMCICHHE 3HAYEHHUM YHUCIOBBIX BBIPAKECHUM;
MOPSAIOK  BBINOJHEHUA  JeWcTBUi.  Mcmomb3oBaHWe  mpU  BBIYKCICHUAX
MEPEMECTUTEIILHOTO U COYETATEIbHOTO CBOMCTB (3aKOHOB) CIIOKEHUS U YMHOXKEHMUS,
*pacnpeneuTeIbHOTO0 CBOWCTBA YMHOKECHUS *.

JApodu

[IpencraBmenne o JapobW Kak CIocoOe 3amMCH  YacTH  BEJIMYUHEL.
OO0bikHOBeHHBIE ApoOu. [IpaBuibHBIE U HempaBUiIbHBIE ApoOu. CmeraHHas IpoOb;
MpeACTaBICHUE CMEIIaHHOM APOOHU B BUJI€ HEMPABUIBLHON APOOU U BBIJEICHUE LIEION
YacTHU 4YMclia U3 HeMpaBWIbHOU Apodu. M300paxenue aApodell ToukaMu Ha YKCIOBOM
npsiMoii. OcHOBHOE CcBOMCTBO npodu. *Cokpamenune apoodeit. [lpuBenenne apodbu K
HOBOMY 3HaMeHaTtelro *. CpaBHEHHE IPOOCH.

CrnoxxeHne U BbIYUTaHUE NpoOeil. YMHOKEHHE U JeleHue Apo0ei; B3auMHO-

! 3nech u Jajec * *0003HAYEHBI TEMbI, U3YyUYCHUC KOTOPBIX NPOBOAUTCA B O3HAKOMUTCIIbHOM IIJIAHC. Hez[aror
CaMOCTOATCIIbHO OIPCALCIIACT 00BeEM n3y4acMOro MmaTepuasia.



oOpatHbie Apobu. *HaxokIeHHe YacTH IEJIOr0 U IIEJI0r0 0 €T YacTH *,

Jlecatuunas 3amuch ApoOeit. IlpeacraBienue aecsaTUYHONH ApoOW B BHUIE
0ObIKHOBEHHOU. M300paxeHue AeCATUYHBIX IPOOEH TOUKaMU Ha YUCIOBOU MPSAMOIL.
CpaBHEHHE JECITUUHBIX APOOCH.

Apudmernueckue ACUCTBUS C JECATUYHBIMH JApo0siMu. *OkpyrieHue
TECSITUIHBIX Ipo0ei™.

PemeHne TeKCTOBBIX 3a/1a4

Pemiennie  TekcToBBIX 3adady  apudMeTHdyecKuM crocoboM. *Pemienue
JOTUYECKUX 3amad. Pemienwe 3amad mepeOOpOM BCEX BO3MOMKHBIX BapHUaHTOB™.
Hcnonp3oBaHue Mpu pelieHuu 3a/1a4 TabIuIl U CXEM.

Pemiennie 3amau, copepkallUuX 3aBUCHMOCTH, CBSI3BIBAIOLIAE BEJIMYHUHBI:
CKOPOCTbB, BpeMsl, PACCTOSIHUE; 1I€HA, KOJTUYECTBO, CTOUMOCTh. EAMHUIIBI U3MEpEeHUs :
Macchl, 00bEMA, 1IEHBI; PACCTOSIHUSA, BPEMEHHU, CKOPOCTU. CBI3b MEXKIY €IUHULIAMU
MU3MEPEHUS KaXI0W BEJIMUYHUHBI.

Petienrie OCHOBHBIX 3a/1a4 Ha IPOOHU.

[IpencraBineHne TaHHBIX B BUE TaOJIUII, CTOIOYATHIX JUATPAMM.

Harasinnasi reomerpust

Harnsnaeie npencrasieHus o Gurypax Ha MiIOCKOCTH: TOYKA, MPSMasi, OTPE30K,
Jy4, yroJ, JOMaHasi, MHOTOYTOJbHUK, OKPYKHOCTb, Kpyr. Yroi. [Ipsamon, ocTpsli,
TYHOU U pa3BEPHYTHIE YTJIbI.

JlniHa oTpe3ka, METPUUYECKHUE €IMHUIIBI JJIWHBL. JJIMHA JIOMaHOW, IEpUMETP
MHOToyroJjibHuKa. 3mMepeHue u nocTpOeHUE yIiIOB C MOMOIIBIO TPAHCTIOPTHPA.

Harnsnnaele mnpencrtaBieHuss o ¢urypax Ha TUIOCKOCTH: MHOTOYTOJBHUK;
IPSIMOYTOJILHUK, KBAJPAaT; TPEYTONBHUK, *0 paBeHCTBE huryp *.

N3o6paxxenne ¢uryp, B ToM dYHcie Ha kierdatoi Oymare. *[loctpoeHue
KOH(GUTypaluii W3 4YacTed MPsIMOM, OKPY>KHOCTH Ha HEIMHOBAHHOW W KIIETYATOU
Oymare*. Mcnonbp30BaHne CBOMCTB CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBAApPATA.

[Inomans OpPSAMOYroJibHUKA W  MHOTOYTOJBbHHUKOB, COCTAaBJIEHHBIX U3
IPSIMOYTOJIFHUKOB, B TOM 4YHCle (Uryp, M300paKEHHBIX HA KJIET4aToll Oymare.
EauHub1 n13MepeHust miomau.

*Harnsqaelie nmpeacTaBieHus] O IPOCTPAHCTBEHHBIX (PUTypax: MPSIMOYTOJIbHBIN
napajuIeIIeIHuIe I, KyO, MHOTOTPaHHHKH. N3o0paxenue MIPOCTEUIITNX
MHOTOTpAaHHUKOB. Pa3BépTku kyba wu mapamenenunena. Co3manue Mojenen
MHOTOTPaHHUKOB (M3 OyMaru, MpoBOJIOKH, TUTACTHIIMHA U JIp. ).

*O0bEM MPSAMOYTONBHOTO Tapajuienenuneaa, kyoa. EamHuIel n3mepeHus
o0BEma ™,

6 KIIACC

HartypajabHblie unciaa

ApudmeTndeckre ACHCTBUS C MHOTO3HAYHBIMH HATyPAJIbHBIMH YHCIIAMHU.
UwucnoBbie BRIpAXKECHUS, MTOPSAIOK JSHCTBUHN, UCIIOIB30BaHUE CKOOOK. Mcmonb3oBanue
IpPU BBIYUCICHUSAX TEPEMECTUTEIBHOTO U COYETATEIIbHOTO CBOMCTB CIIOKECHUS U
YMHOKEHUS,  *pacnpenenuTeIbHOr0  CBOWCTBA  yMHOXeHUS.*  OKpyTJIeHHE
HaTypajabHbBIX YUCEIL.



JleauTenu M KpaTHbIE YUCa; *HAUOONBIINN OOIIMI AEIUTENb U HAUMEHbBIIIEEe
obrmiee kpaTHoe. [lenmMocTh CyMMBI 1 Tpou3BeieHus . JleieHne ¢ OCTaTKOM.

JApodu

OObIKHOBEHHasE JpoOb, OCHOBHOE CBOMCTBO JpOOH, COKpalleHue apoOeii.
CpaBHeHHMEe U ymopsaodnBaHue ApoOeil. PeleHue 3agady Ha HAXOXKJICHHUE YACTU OT
LEJI0r0 W LEeJNoro mo ero 4actu. [[poOHOe 4YuCIO0 Kak pe3ysbTaT JeJICHHUS.
[IpeacraBnenue aecSITUMHOW ApOOU B BHUJIE€ OOBIKHOBEHHOW APOOU W BO3MOKHOCTD
MpeACTaBICHUsS OOBIKHOBEHHOM JIpoOu B BHIE AecATUYHOM. JlecsTUuHbIE apoOU U
MeTpuyeckas cuctemMa mep. ApupMeTUUeCKrue JCHUCTBUS U YUCIOBBIE BBIPAXKEHUS C
OOBIKHOBEHHBIMU U JIECITUUHBIMU JIPOOSIMHU.

OtHomrenune. Jlenenue B JaHHOM OTHOIIEHWH. *Macmrad®, mpomopius.
[IpuMeHeHne mponopuMi MpU PEUICHUH 3a1a4.

[lonsiTue npouenrta. Berunciienue mpoieHTa OT BEIUYUHBI U BEIUYUHBI IO €€
MpOLIEHTY. BhIpakeHHe NPOLIEHTOB AECATUYHBIMU JpoOsimu. Pelmienuwe 3amau Ha
MPOLICHTHI. BhIpaskeHre OTHOILIIEHHS BETUYUH B MPOLEHTAX.

IHonoxuTeIbHBIE M OTPULIATEIbHbIE YHCIA

[TonoxkutenbHble W oTpuLaTedbHbIe uMcna. llempie uncna. *Moayne uucna,
reoOMeTpUYecKass MHTepIpeTanus Moayns uncina*. H3o0pakeHune dwucen Ha
KOOPJMHATHOM mpsaMoi. *UucinoBble MPOMEKYTKH *,

CpaBHenue umcen. Apudmernyeckue ACHUCTBUA C TOJIOKUTEIbHBIMU U
OTPULIATEILHBIMU YUCIIAMHU.

[IpssiMoyroJsibHasi cucremMa KOOpAMHAT Ha IUIOCKOCTU. KoopauHaThl TOYKH Ha
IJIOCKOCTH, abcuucca u opauHata. [loctpoeHne Toyek U Quryp Ha KOOPIAMHATHOM
IJIOCKOCTH.

BykBeHHBbIE BbIpa:KeHUs

[Ipumenenue OyKB JUIsl 3alIUCH MATEMATHUYECKUX BBIPAKEHUN U MPEJI0KEHHI.
CpotictBa apudmMeTnueckux JAeHCTBUN. *ByKBeHHBIE BBIPAKCHHUS W YHUCIIOBBIC
MOJICTAaHOBKHU.* ByKBEHHBIE PAaBEHCTBA, HAXOXKICHUE HEU3BECTHOTO KOMITOHEHTA.
dopmyibl; GOpMyITBI IEPUMETPA U IUIONMIAAN MPAMOYTOIbHUKA, KBaaparTa, *o0bEMa
napayjienenunena u kyoa®*.

Penienue TeKCTOBBIX 32124

Pemenrie  TekcToBBIX 3amad  apudMeTHUYeCKUM crocoboM. *Pemienme
JOoTMYecKuX 3a1ad. Pemenne 3aga4d nepe6opoM BceX BOSMOKHBIX BApUAHTOB. *

Pemiennie 3amau, conaepKalMx 3aBHCUMOCTH, CBS3bIBAIOIINX BEJIMYHHBI:
CKOPOCTb, BpEMs, PACCTOSIHUE; LIE€HA, KOJTUYECTBO, CTOUMOCTb; TPOU3BOIUTEIIBHOCTD,
Bpemsi, 00béM palboThl. EguHUIEI W3MepeHus: MacChl, CTOMMOCTH; PACCTOSHHS,
BPEMEHH, CKOPOCTU. CBA3b MEXKY EAMHULIAMU U3MEPEHUS KaXKA0W BETUUYHHBI.

Peuiennie 3aiay, CBA3aHHBIX C OTHOLIEHUEM, MPOMOPIUOHAIBHOCTHIO BEIUYHH,
IPOIIEHTAaMU; pEIlIEeHNEe OCHOBHBIX 33/1a4 Ha JPOOU U MPOIEHTHI.

*OleHKa ¥ IPUKHUIKA, OKPYTJICHHE pe3yibTaTa ™.

*CocraBlieHHe OYKBEHHBIX BBIPAYKCHUH 110 YCIIOBHIO 33J1a4u *,

[IpencraBnenne naHHBIX C TOMOIIBIO Tabmuil u auarpamm. CronOuateie
JarpaMMbl: YTEHUE U MTOCTPOECHUE. UTEHHE KPYTrOBbIX AHarpaMm.

Harasignasi reomerpust

Harnsnneie npencrasieHus o GuUrypax Ha miIoCKOCTH: TOUKa, MpsAMasi, OTPE30K,



Jyd, yToJ, JIOMaHasi, MHOTOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTD,
KpYT.

*B3zauMHOE pacmoioKeHHE MABYX MPSMBIX HA TUIOCKOCTH, TapajuieIbHbIC
MpsIMbIe, TEPIECHAUKYISIpHBIE TpsiMbie ™. M3MepeHne pacCTOSHUN: MEXAY IBYMS
TOYKaMH, OT TOUKHU JI0 OPsIMOIL; JJIMHA MapIIpyTa Ha KBaJpaTHOM CETKe.

N3mepenne u mocTpoeHHE YrioB C TMOMOIIbIO TpaHcHopTupa. Bujsl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, MPSMOYTOJIbHBIN, TYIIOYTOJIbHBIN;
PaBHOOEIPEHHBIH, PaBHOCTOPOHHUM. YeThIpEXYTrONbHUK, IIpUMEPHI
YEThIPEXYTOJIBHUKOB. [IpAIMOYTOIBHUK, KBaApaT: MCIOJIb30BaHUE CBOWCTB CTOPOH,
yrioB, auaroHaineil. *M3o0OpaxkeHne reoMeTpuyeckux (Uryp Ha HEJIMHOBAHHOMU
Oymare ¢ UCIIOJIb30BAaHUEM [HUPKYJSA, JHHEWKH, YrOJbHHUKA, TpaHCcHopTupa™.
[locTpoenus Ha kietdyaroi Oymare.

[lepumeTp MHOTOYTONBHUKA. [ToHSATHE TIOIIAAN DUTYPBI; €TUHULIBI U3MEPEHUS
wiomanu. [Ipubnmxxénnoe n3aMepenue miomaan Guryp, B TOM 4Kclie Ha KBaJIpaTHOM
cetke. * [IpnbnmkEHHOE N3MEPEHUE UTMHBI OKPY>KHOCTH, TUIOIIaA KpyTa ™.

*CummMmeTpusi: LIEHTpaIbHAs, OCeBasi U 3epKajbHash cuMmMmeTpun. [locTpoeHue
CUMMETPHUYHBIX Quryp *.

*Harnsimapie mpeacTaBaeHUs 0 TPOCTPAHCTBEHHBIX (PUTYpaX: MapaylieIenunes,
KyO, Tmpu3Ma, mNHpamMuaa, KOHyc, UmauHAp, map u chepa. HW3obpakeHnue
mpocTpaHCTBEHHBIX (uryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHHUKOB, MWJIWHIpA H
konyca. Coznanve Mojened MPOCTPAHCTBEHHbIX (Guryp (W3 Oymaru, IpOBOJIOKH,
IJIACTUJIMHA U JP. ).

[TonsiTne 00BEMA; eauHUIBI HU3MepeHUs 00bEMa. OO0OBEM NPSIMOYTOJBHOTO
napaJieNnenurnena, kyoa ™.

IVNTAHUPYEMBIE ITPEAMETHBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA «MATEMATUKAY.

OcBoenue ydyeOHOro kKypca «MartemaTnka» B 5—6 Kiaccax OCHOBHOMW IIIKOJIBI
JOJKHO 00ecTeunBaTh OCTIKEHHE CIEAYIOIUX MPEeIMETHBIX 00pa3oBaTelbHbIX
pe3yJIbTaTOB:

5 KUIIACC

Yucuia v BBIYMCICHUA

OpueHTHPOBATHCA B MOHATHUSAX U OTIEPUPOBATH HAa 0a30BOM ypOBHE TEPMHUHAMH,
CBSI3aHHBIMH C HATYypPaJIbHBIMH YHCIAMHU, OOBIKHOBEHHBIMH U JECATUIHBIMU JPOOSIMHU.

CpaBHUBaThH U yIOPSAOUMBATH HATYpAJIbHBIE YMCIIA, CPABHUBATH B MPOCTEUIITUX
CITy4asiX OOBIKHOBEHHBIC APOOH, TeCATUIHBIC JPOOH.

COOTHOCUTH TOUKY Ha KOOPAUHATHOM (YMCIIOBOM ) MPSMOI C COOTBETCTBYIOLIUM
el YnciioM 1 n300pakaTh HaTypajabHbIE YHCIIa TOUKAMHU Ha KOOPIMHATHOM (YMCIIOBOM)
MPSMOM.

Beimonuats apudmeTndeckue JEHCTBUS C HATYPAIbHBIMUA YHUCIAMH, C
OOBIKHOBEHHBIMHU JIPOOSIMU B MPOCTEHIITUX CITyYasX.

BrInosiHATE IPOBEPKY, NPUKHUAKY pe3yIbTaTa BEIUUCICHUH.

OxkpyrasTh HATypaJbHBIE YUCIIA.



Pemenne TekcToOBBIX 32/1a4

Pemath TekcTOBBIE 3a7auu  apu(PMETUUECKUM CIOCOOOM U C TMOMOIIBIO
OpraHMW30BaHHOIO KOHEYHOro Tmiepedopa BCEX BO3MOXKHBIX BapUaHTOB (MpH
HEOOXOMMOCTH C HAIMPABJIAIONMICH TTOMOIIBIO).

Pemate 3amauu, conepiKamye 3aBUCUMOCTH, CBSI3bIBAIOIIUE BEIUYHUHBI:
CKOPOCTb, BpEMs, paCCTOSIHUE; 1IeHa, KOJIMYECTBO, CTOUMOCTD (IPU HEOOXOIUMOCTH C
UCIIOJIb30BaHUEM CIIPABOYHOM MH(POpMAIUN).

Hcnonp3oBaTh KpaTKHUE 3aMUCH, CXEMbI, TA0JIUIIbI, 0003HAUCHHUSI TIPU PEUICHUU
3a/1ad.

[Tonb30BaThCcs OCHOBHBIMU €IMHUIIAMU MU3MEPEHUS: II€HbI, MACChl; pACCTOSHUSA,
BPEMEHH, CKOPOCTH; BBIpa)KaTh OJHHM €IUHMIIBI BEJIWYUHBI uepe3 Apyrue (mpu
HEOOXOMMOCTH C OTIOPOM Ha CIIPABOUYHYIO HH(POPMAILIHIO).

N3Bnekars wuH(pOpManuio, MNpPEACTaBICHHYIO B Tabiuile, Ha CTOJIOYATOM
auarpamMme, THTEPIPETUPOBATH IPECTABIICHHbIE JaHHBIE, UCIIOIb30BaTh IAaHHBIE TIPU
pelieHnu 3aaad.

Harnsignas reomerpusi

[Tonb30BaThCs TEOMETPUUYECKUMU MOHSATUSIMU: TOYKA, MpsiMasi, OTPE30K, JIyY,
YTOJ1, MHOTOYT'OJIbBHUK, OKPYKHOCTb, KPYT.

[IpuBOomUTh TpUMEpPH OOBEKTOB OKPYKAIOIIETO MHpa, UMEKMUX GopMy
M3YYCHHBIX TEOMETPUIECCKUX PUTYD.

Hcnonp3oBaTh TEPMHUHOJIOTHUIO, MPU HEOOXOAMMOCTH IO BHU3YaJbHOM OIOpE,
CBA3aHHYIO C yIJIaMH: BEpIIMHA, CTOPOHA; C MHOIOYIOJIbHUKAaMH: YroJl, BEpILIHHA,
CTOpPOHA, TUAroHalb; C OKPYKHOCTBIO: PaJUyC, AUAMETP, LIEHTP.

N300paxkath W3ydyeHHbIE TIeOMETpUYECKHEe (UTrypbl HAa HEJIUHOBAHHOU W
KJIETYATOM Oymare ¢ MOMOILBIO IUPKYJIS U JUHEHUKH (MI0CJIE€ COBMECTHOTO aHAJIN3a).

HaxonuTh MJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C TMOMOIIBIO
JUHEWKHU, CTPOUTh OTPE3KU 3aJaHHOM [UJIMHBI; CTPOUTH OKPYKHOCTh 3aJIaHHOTO
paauyca.

Hcnonp30BaTh CBOMCTBAa CTOPOH U YIJIOB MPSAMOYTOJIbHUKA, KBaapaTa Al UX
MOCTPOEHHSI, BBIYMCIICHUS TJIOMIAIN U IEPUMETPA.

Beruncnars mepuMeTp ©W  IUIOMIAAbL KBajapaTa, MNPsIMOYTOJbHUKA, QUTYD,
COCTaBIICHHBIX W3 MPSIMOYTOJBbHHUKOB, B TOM 4Hcle (GUTYp, HM300paKEHHBIX Ha
KJIeTYaTol Oymare.

[lonb30BaThCs OCHOBHBIMHU METPUYECKUMH €IMHHUIIAMU W3MEPEHUS [JIUHBI,
IJIOIIA/IN; BBIPAXKATh OAHU €AMHULbI BEJIMUYUHBI Yepe3 Apyrue (Ipu HEOOXOIUMOCTH C
OTIOPO¥ Ha CIIPaBOYHYIO HH(OPMAIIHIO).

Pacno3naBath nmapannenenumnen, KyO, UCIIOIb30BaTh TEPMUHOJIOTHIO: BEPILHHA,
pedpo TpaHb, U3MEPEHHUS; HAXOIUTh U3MEPEHUS TTapaJilesienumnena, Kyoa.

Boeruncnars 00b€M KyOa, mapasuienienumnesa Mo 3aJaHHbIM H3MEpPeHUsM (C
OTIOpO Ha aJITOPUTM Y4YEOHBIX IEHWCTBHUI), TMOJb30BAThCS CIAMHHUIIAMU H3MEPEHUS
o0BEMa.

Pemrath HecHOXHbBIE 33JaYd HAa HM3MEPEHHE T'€OMETPHUYECKUX BEJIUYMH B
MPAKTUYECKUX CUTYalUsIX (TIpu HEOOXOAMMOCTH C BU3YaJIbHOW OTIOPOA).



6 KIIACC

Yucsia v BBIYHCTICHUSA

OpueHTUpOBATHCS B MOHITHUSX U ONIEPUPOBATH Ha 0A30BOM YPOBHE TEPMUHAMU,
CBSI3aHHBIMU C PA3JIUYHBIMM BUJIAMHU YKCEI U CIIOCOOAMU HX 3alUCH, MEPEXOJIUTh
(ecyu 3TO BO3MOKHO) OT OJIHOM (POPMBI 3aITUCH YUCTIA K IPYTOMH.

CpaBHUBATh U YHOPSJOUYMBATH 1ETbIE YKUCIA, OOBIKHOBEHHBIC U JIECSITUYHbBIC
IpoOu, CpaBHUBAThH YUCJIA OJTHOTO U Pa3HbIX 3HAKOB.

BoinonusaTs apudmMeTHuecKkre AeCTBUS C HATYPAIbHBIMU U 1IEIBIMU YUCIIaAMHU,
OOBIKHOBEHHBIMU U JIECATUYHBIMU JIPOOSIMH, MOJIOKUTEILHBIMUA U OTPULIATEIbHBIMU
YHUCJIaMHu.

BoluncnsaTh 3Ha4€HHS] YUCTIOBBIX BBIPAXKEHUH, BBIMOIHATh IPUKUIKY U OLEHKY
pe3yibTaTa BBIUMCICHHM; BBIMOIHATH MPEOOpPa30BAHUSI YUCIOBBIX BBIPAKCHHUI Ha
OCHOBE CBOMCTB apU(PMETUUECKUX JACHUCTBUI.

COOTHOCHTH TOUKY Ha KOOPAUHATHOW NPSIMOM C COOTBETCTBYIOIIUM €1 YHCIOM
1 M300pa)kaTh YUCjIa TOUKAaMU Ha KOOPJMHATHOU MPSMOM, HAXOAUTh MOJTYJIb YHCIA.

COoOTHOCUTH TOYKHA B MPSIMOYTOJBHON CHCTEME KOOPAMHAT C KOOpAWHATAMHU
3TON TOYKH.

OKpyrnsTh LENble 4Yuclia U JAECATUYHBbIE Jpodu (1o oOpasily), HaXOJIWUTh
MPUOIMKEHUS YUCEN.

YuciioBble M OyKBEHHbIE BbIPAKEHU S

OpueHTUpOBaTHCS B HOHITHUSX U ONIEPUPOBATh Ha 0A30BOM YPOBHE TEPMUHAMHU,
CBA3aHHBIMHU C 3aIIUChIO CTETICHU YUCJIA, HAXOAUTh KBAaApaT U KyO 4uciia, BRIYUCIATD
3HAYEHUS TPOCTEHIINX YUCIOBBIX BBIPAKEHUH, COIEPKAILIUX CTEIEHU.

[Tonb30BaThCsl MpU3HAKAMHU ACIUMOCTH (MpU HEOOXOJIMMOCTH C OMOpPOM Ha
aJrOpUTM IpaBUiia), PaCKIIabIBaTh HATYPAJIbHbIE YHCIIA HA IPOCTHIE MHOXKUTEIH.

*[Tosb30BaTHCSI MACIITA0OM ¥, COCTABIISITh IPOTIOPIIMUA ¥ OTHOIICHUSI.

Hcnons3oBaTh OYKBbI /111 0003HAYEHUSI YMCEN MPHU 3aMUCH MATEMAaTUYECKUX
BBIpDQ)KEHUW, HAXOJIUTh 3HAY€HUS OYKBEHHBIX BBIPAKECHHM,  OCYIIECTBIISS
HEOOXOJMMBbIE MOJCTAHOBKU U MpeoOpa3oBaHUs (C ONOPON HA aITOPUTM y4eOHBIX
JNENUCTBHI).

Haxonuths HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pelenue TeKCTOBBIX 3224

PemaTte MHOTOIIAroBbIE TEKCTOBBIC 3a1add apU(PMETUYECKUM CIIOCOOOM C
ONOPOW Ha BOIPOCHBIN IUIAH.

Pematsh MPOCTEUIITINE 3a7a4Hu, CBSI3aHHBIC C OTHOILICHUEM,
IPOMOPUMOHATBHOCTBIO BEJIMYMH, MPOLICHTAMU; PEllaTh TPU OCHOBHBIEC 3a/laud Ha
JPOOHU U MPOIEHTHI.

Pemate 3amaun, coaepkamiue 3aBUCUMOCTH, CBS3BIBAIOIINE BEJIUYUHBI:
CKOPOCTb, BPEMSI, pACCTOSIHUE, LIEHA, KOJTUYECTBO, CTOUMOCTb; IPOU3BOIUTEIILHOCTD,
BpeMs, 00bEMa pabOTHI, UCIIOIL3YS apuPpMeTHUECKUE ACHCTBHS, OIICHKY, IPUKHUJIKY;
M0JIb30BaThCS €UHULIAMHU U3MEPEHUSI COOTBETCTBYIOIIUX BEJIUYHUH.

CoctaBisTh OyKBEHHbBIE BHIPAXKECHHSI TIO YCIOBHIO 33241 MOCJIE COBMECTHOTO
aHau3a.

N3Bnekars wHOpManuio, MPEACTABICHHYI B TaliuIax, Ha JUHEWHOMH,



CTOJIOYATOM WM KPYroBOM JuarpaMMax, HHTEPHPETUPOBATH MPEICTABICHHBIC
JTAHHBIE; UCTIOIB30BaTh JAHHBIE MTPU PEIICHUU 3a/1au.

[IpeacraBnars UHPOPMAIIUIO C MOMOIIBIO TaOJIUII, TUHEHHON U CcTONOUYATOMN
JMarpamM.

Harnsignas reomerpus

[IpuBoauTh nOpuMeEpsl OOBEKTOB OKPYXKAIOIIETO MHUpa, HMEIMUX (Hopmy
M3YUYEHHBIX TE€OMETPUYECKHX IUIOCKUX U TPOCTPAHCTBEHHBIX (UTYDP, TPUMEPHI
PaBHBIX U CHMMETPUYHBIX QUTYP.

N300paxath ¢ MOMOUIBIO [TUPKYIIS, TUHEHKH, TPAHCHIOPTUPA HA HEIMHOBAHHOM
U KJIeTYaToi Oymare u3ydyeHHbIE IJIOCKHUE TeoMeTpruueckue (GUrypsl 1 KOHQUTypaLHH,
CUMMETpPUYHBIE (DUTYPBHI.

NMets mpeacTaBiieHHE O TEOMETPUUECKHUX TMOHATHUSIX: PaBEHCTBO (uryp,
CUMMETpPHUSI, OCb CAMMETPHUH, IEHTP CUMMETPHH.

HaxonuTh BeIMYMHBI YIJIOB U3MEPEHUEM C TIOMOIIbIO TPAHCTIOPTUPA, CTPOUTD
YIJIbl 33JIaHHOM BEJIMYMHBI, MOJIb30BAThCA IMPHU PEUICHHWM 33Ja4 TPALYyCHOM MEpPOW
YIJIOB; PACIO3HABATh HA YEPTEKAX OCTPBIM, IPAMOM, pa3BEPHYTHIN U TYIION YIJIBL.

Boluncnsath AJIMHY JIOMaHOM, NEPUMETP MHOIOYIOJIbHUKA, MOJb30BaThCS
€UHULIAaMU U3MEPEHUS JIJIMHBI, BRIPAXKaTh OJIHU €IMHUIBI U3MEPEHUS JJIMHBI Yepes
IpyTHe.

HaxonuTh, UCnonb3yst 4epTEKHbIE UHCTPYMEHTBI, PACCTOSIHUS: MEXKY JTBYMSI
TOYKaMH, OT TOUKHU J0 HOPsIMOH, JUIMHY ITyTH HA KBAJPaTHOM CETKeE.

Boruucnare miomanas  (QUryp, COCTaBICHHBIX U3  MOPSIMOYTOJIBHUKOB,
MCII0JIb30BaTh pa30MeHNE Ha MPSIMOYTOJIbHUKH, HA pPaBHbIE PUTYPBI, JOCTPAUBAHUE J10
MPSIMOYTOJIbHUKA; TOJb30BaThCSd OCHOBHBIMU €IWHUIIAMU HW3MEPEHUs IUIONIAAN;
BbIpakaTh OJIHHU €IMHUIIBI U3MEPEHUS IIOIIaAN Yepe3 Apyrue (pu HeoOXOAMMOCTH C
OMOpPOil HA CIIPAaBOYHYIO MH(POPMAIIHIO).

Pacnio3dHaBaTh Ha MOJENSAX M H300pAKEHUSAX NUPAMUIY, KOHYC, UWIUHID,
MCII0JIb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, peOpO, rpaHb, OCHOBaHUE, Pa3BEPTKA.

N300paxath Ha KiIeT4aTol Oymare mpsIMOYTOJIbHBIN Mapajuiesienune].

Boruncnsate 00bEM MPSIMOYTOJIBHOTO Tapajulesienunena, Kyoa, Mmoib30BaThCs
OCHOBHBIMHM €IMHHUIIAMU HU3MEPEHUSI 00BEMA; BbIpakaThb OJHU €IMHUIBI U3MEPEHUS
o0BéMa yepe3 apyrue (C omopo Ha CIIPaBOYHYIO HH(DOPMAITHIO).

Pemrate HecnoXKHbIE 3aa4dl HAa HAXOXKJEHUE T'€OMETPUYECKUX BEIUYUH B
MPAKTUYECKUX CUTyaluax (Ipyu HEOOXOAUMOCTHU C BU3YyaJIbHOM OMOPOH).

OEJIEPAJIBHASI PABOYAS ITIPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA». 7-9 KIIACCBI
Lenau n3yyeHusi yuedOHOro Kypca

AnrebGpa sBISETCS OAHUM U3 OIOPHBIX KypCOB OCHOBHOM IIKOJIBI: OHA
o0OecrieuynBaeT M3Yy4YeHUE APYTHX ITUCIUIUIMH, KaK €CTEeCTBEHHOHAYyYHOTO, TaK WU
T'YMaHUTApPHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO JJIS MIPOJIOJKEHUS 00pa30BaHUS U
B TIOBCEIHEBHOW >XM3HU. Pa3BuTHE y OOydYarONIMXCsS HAyYHBIX MPEIACTABICHUN O
MIPOUCXOKIECHUN
M CYIIHOCTH aJire0pandeckux aOCTpakIui, CIocoOe OTpaXeHHUsS MaTeMaTHYeCKOM



HAayKOW SIBJIEHUM M MPOIECCOB B MPUPOAE U OOLIECTBE, POJIU MATEMATUYECKOIO
MOJICTUPOBAHUSI B HAYYHOM IMO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO
HAay4YHOTO MHUPOBO33PEHUSI W KAUECTB MBIILUICHHS, HEOOXOAUMBIX ISl aJanTallid B
coBpeMeHHOM IuppoBOM obOmiecTBe. M3ydeHue anreOpbl €CTECTBEHHBIM O0pa3oM
o0ecieunBaeT  pa3BUTHE  yMEHHUST  HAONIOJaTh,  CpaBHUBATh,  HAXOJUTh
3aKOHOMEPHOCTH, TpeOyer KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICMUCTBUS U BBIBOJbI, (HhOPMYIUPOBATH
yTBepxaeHua. OcBoeHHE Kypca anreOpbl 00ecreyuMBaeT pa3BUTUE JIOTUYECKOTO
MBIIUICHUSI OOYy4YaroNIMXCsi: OHU MCIOJIB3YIOT JICAYKTUBHbIE U WHIYKTHUBHBIC
paccyxaeHusi, oOOOIIeHWEe U KOHKpETH3alMio, aOCTparupoBaHUE U AHAJIOTHIO.
OOyyenue anreOpe TpearnojaraeT 3HAYUTEIbHBIM O0BEM  CaMOCTOATEIHHOM
NEATeNIbHOCTH  OOYy4YalolUXCi, [O3TOMY CaMOCTOSITENIbHOE peIIeHHEe  3a7ay
€CTECTBEHHBIM 00pa3oM SIBIAETCS pealn3alueil AesTeIbHOCTHOTO MPUHIUIIA
00y4YeHMUS.

B crpykTtype mporpammpl ydeOHOro Kypca «Auredpa» OCHOBHOM IITKOJIBI
OCHOBHOE€ MECTO 3aHUMAIOT COJIep’KaTEIbHO-METOAUYECKHe JHHUU: «Yucna u
BBIYHCIICHUS»; «ANTeOpanvecKue BBIPAKCHUS»; «YPaBHEHUS W HEPABEHCTBAY;
«DyHknum». Kaxkaas u3 3Tux colepKaTeibHO-METOJUYECKUX JTJUHUN pa3BUBACTCS Ha
MPOTSHKEHUU TPEX JIET M3YYEHHUS] Kypca, €CTECTBEHHBIM 00pa3oM NeperuvieTasicb U
B3aMIMOJICHCTBYS C JPYTMMHU €T0 JUHUSAMU. B Xo1e m3ydeHus Kypca o0ydarouumcs
OPUXOJUTCA JIOTUYECKH PACCYXKJaTh, HCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIM
S3bIK. B CBsI3M ¢ 3TUM 11e71ecO00pa3HO BKIIIOUUTH B IIPOTPAMMY HEKOTOPHIC OCHOBBI
JIOTUKH, TIPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3/ielbl MATEMATHIECKOTO 00pa30BaHUS U
CIIOCOOCTBYIOIIIME  OBIAJEHUIO  OOyYaIOIMIUMHCS ~ OCHOB  YHHBEPCAJIBHOTO
MaTEMaTUYECKOTO si3bIka. TakuM 00pa3oM, MOKHO YTBEPKAaTh, YTO COJIEPKATEIBHON
U CTPYKTYPHOH OCOOEHHOCTBIO Kypca «AmnreOpay SBISETCS €ro MHTETPUPOBAHHBIN
XapakTep.

Conepxanue nuHUM «Yucina ¥ BBIYUCICHUS» CIY>XUT OCHOBOM IS
JANbHEHUIIIET0 M3y4YeHUST MAaTEMaTHUKH, CIOCOOCTBYET pPa3BUTHIO Y OOYYArOIIMXCSA
JIOTUYECKOTO MBIIIUICHNS, (POPMHUPOBAHUIO YMEHHUS TOJB30BAaThCS aNrOpUTMaMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIWMBIX JJISI MOBCETHEBHOM
AKU3HU. Pa3BUTHE MOHATHA O YKCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PAllMOHAJIbHBIMU U
UpPpAlMOHAIBHBIMUA YUCIaMH, (POPMUPOBAHUEM MPEACTABICHUNA O JIEHCTBUTEIHHOM
yuclie. 3aBepiieHrne OCBOCHHS YUCIOBOM JIMHUM OTHECEHO K CTapIIeMy 3BeHY OOIIero
oOpa3oBaHUs.

Coneprkanue AByX anredpandecKux JUHUN — « AreOpandeckre BhIPaKeHUs» U
«YpaBHEHHsI U HEPABEHCTBA» CIOCOOCTBYET (OPMHUPOBAHUIO Yy OOYUYAIOMIMXCSA
MaTEMaTUYECKOTO armapaTta, HEOOXOAUMOTOo [JIsi pEIICHHs 3alady MaTeMaTHKH,
CMEKHBIX TIPEAMETOB U MPAKTUKO-OPHUEHTUPOBAHHBIX 3ajady. B OCHOBHOW miKoJe
y4eOHBIN MaTepuasl TPYNIHPYETCS BOKPYT paIlMOHAIBHBIX BbIpaKeHMid. AlnreOpa
JEMOHCTPUPYET 3HAUCHUE MATEMATUKH KaK sI3bIKa JUISl IOCTPOCHUSI MAaTEMAaTUUECKUX
MOJIeNieil, OMMCaHUs MPOIIECCOB U SABJIEHUM peaJlbHOro Mupa. B 3agaum oOydeHuUs
anredpe BXOIAT TaKKe JalibHEWIee pa3BUTHE aJITOPUTMHUYECKOTO MBIIUICHHUS,
HEOOXOJIMMOT0, B YAaCTHOCTH, JJII OCBOEHHMS Kypca HMH(OpPMATHKHU, W OBJIAJICHUE
HaBbIKaMU JeAYKTHUBHBIX paccyxaeHuil. [[peodpa3oBanrie cCUMBOIBHBIX (HOPM BHOCUT



cBOM cnenuduueckuii BKJaJ B pa3BUTHE BOOOpPaKEHUS, CHOCOOHOCTEH K
MaTeMaTU4eCKOMY TBOPYECTRBY.

Conepxanue (QyHKIIMOHATBHO-TpA)UUYECKONW JTMHUM HAIICJICHO Ha MOJIy4YeHUe
IIKOJbHUKAMU 3HAHUN O (QYHKIMSIX KaK BaKHEUIleW MaTeMaTHYeCKOW MOJAENH JIs
OMHUCAHUS W UCCIEIOBAHUS Pa3HO-OOpPA3HBIX MPOIECCOB U SIBICHUM B MPUPOAE U
oOmiectBe. M3ydeHune 3TOro marepuaia CHoCOOCTBYET PA3BUTHIO Yy OOYYarOlIMXCS
YMEHHUS UCIOJIb30BaTh PA3IUYHbIE BbIPA3UTEIIbHBIC CPEJICTBA SI3bIKA MATEMAaTUKH —
CJIOBECHBbIE, CHUMBOJIMYECKHE, Trpaduueckue, BHOCUT BKJIaad B (QopMHupoBaHUE
MpPEACTaBICHUN O POJIM MATEMATHUKHU B PA3BUTUU LUBWIN3ALNHI U KYJIbTYPHI.

MecTo y4eOHOro Kypca B Y4eOHOM ILIaHe

CornacHo yueOHOMY IuUlaHy B 7-9 Kiaccax wu3ydaercssi y4eOHbId Kypce
«Anrebpa», KOTOpPBIM BKJIIOYAET CIIEIYIOIIUE OCHOBHBIE pa3feibl COJCPKAHUSA:
«Uucna W BBIUMCICHUS», «ANreOpanyeckue BbIpaXKEHUs», «YpaBHEHUS W
HEPABEHCTBA», «OYyHKIIUN.

VYyeOHbIil T1aH Ha u3yyeHue anreOpel B 7-9 Kiaccax OTBOJAUT HE MeHee 3
y4eOHBIX YacOB B HEJENI0 B TEUCHHE Ka)KJIOro rojaa oOydeHHs, BCEro 3a TpU roja
o0yueHus — He MeHee 306 yueOHBIX YacoB.

COJEPXAHUE YUEBHOTI'O KYPCA «AJI'EBPA» (11O TOAAM OBYUYEHN )
7 KIIACC

Yucua 1 BHIYUCICHUSA

JpoOu OOBIKHOBEHHBIE W JIE€CSTHUYHbIC, MEPEeXod OT OAHOU (OPMBI 3aMUCU
npobeit k gapyroi. IloHaTue palMOHAIBHOTO 4YHCIA, 3aluCh, CpaBHEHUE,
VOOPSIIOUYMBAHUE  PAlMOHAIBHBIX  YHuceld.  ApudMeTHUYecKhe  JeUCTBUS  C
palMOHAIbHBIMU YHMCIaMu. PenieHue 3ajad W3 peajbHOM NPAKTUKU HA 4YacTd, Ha
JpooOwu.

Crenenb C HaTypalbHbIM [OKa3aTelIeM: OIpeaeieHre, Mpeodpa3oBaHue
BBIPa)XCHUI Ha OCHOBE OMPEIEICHUS, 3aMUCh OOJIBIIUX YHUCE]T.

[Ipo1eHThI, 3aNUCh MPOLUEHTOB B BUIE IPOOU U ApOOU B BUJIE IPOLEHTOB. Tpu
OCHOBHBIE 33J]a4 Ha MPOLIEHTHI, PEIICHHE 3a]1a4 U3 pealIbHON MPAKTUKHU.

[IpumMeHeHne TNPU3HAKOB  JEIUMOCTH, Pa3JI0O)KEHUE HAa  MHOXUTENIH
HaTypaJIbHBIX YUCET.

PeanbHble  3aBUCMMOCTHM, B TOM 4Wclie T@psMmas W oOpaTHas
MPONOPLUHOHATIBHOCTH.

AJiredpanyvecKne BbIPa:KeHU s

IIepeMeHHBIE, YMCIOBOE 3HAYCHHWE BBIPAKECHUSI C MEpeMeHHOM. JlomycTumbie
3Ha4YeHUs NepeMeHHbIX. [IpelcraBieHne 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B BHJIE
dbopmyisl. Berauciaenus mo ¢popmynam.

[Ipeo6pazoBanrie OYKBEHHBIX BBIPAXKEHUI, TOXKICCTBEHHO PAaBHBIE BBIPAKEHUS,
mpaBwia mpeoOpa3oBaHUsl CyMM M TPOW3BEIECHUM, MpaBHia PACKPBITUS CKOOOK H
MIPUBEJEHUS MOAOOHBIX CIaraeMbIX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM MOKA3aTEJIEM.



OnHounensl U1 MHOTO4WwIeHbl. CteneHb MHOrowieHa. CloOKeHue, BBIYMTAHHUE,
YMHOKEHUE MHOTOUJICHOB. DOPMYIIbl COKPAIIEHHOTO YMHOXKEHHS: KBAAPAT CYMMBbI U
KBajJpaT pa3HocTu. @opmylia pasHOCTH KBAaApaTOB. Pa3iiokeHME MHOrOWIECHOB Ha
MHOKHUTEH.

YpaBHeHus

VYpaBHeHHE, KOpEHb ypaBHEHHMs, IMpaBwia MpeoOpa3oBaHUs ypaBHEHHS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHE C OJHOM IEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
YpPaBHEHUS, PEIICHUE JIMHEUHBIX yYpaBHEHUN. COCTaBICHHE YpPABHEHUH IO YCIOBUIO
3agauu. Penienne TeKCTOBBIX 3a7a4 € MOMOILBI YPABHEHHUM.

*JIuHeliHOe ypaBHEHHUE ¢ ABYMS IIEPEMEHHBIMH U ero rpaduk ~. Cuctema qByX
JMHEMHBIX YpaBHEHUN C JBYMsS II€pEMEHHbIMHU. PelleHue CHCTEM YypaBHEHUM
criocoOoM mojicTaHoBKU. [IpumMepsl perieHnsi TEKCTOBBIX 33/1ad ¢ TOMOIIBbIO CUCTEM
YPaBHEHH.

DOyHKUMHA

Koopannarta Touku Ha npsiMon. YucnoBbele npoMexyTkHu. PaccrosHue mexay
JBYMsI TOUKaMU KOOPAWHATHOM MPSMOM.

[IpsmoyronpHas cucteMa koopauHat, ocu Ox u Oy. AGciicca U opuHaTa TOYKH
Ha KOOpJAMHATHOM miockocTu. IIpuMepsl rpadukoB, 3agaHHbiX (Gopmyinamu. UreHue
rpauKOB peaibHbIX 3aBUCUMOCTEH.

[onstue pynkuuu. 'padux dynkiun. CroiictBa GpyHkuui. Jluneitnas pyHkums,
e€ rpaduk. ['papuk dynkuuum y = kx + b. *I'paduueckoe pemieHue ITHMHEHHBIX
YpaBHEHUI U CUCTEM JIMHEWHBIX YPaBHEHUN ™.

8 KIIACC

Yucsa 1 BIYUCICHUSA

KBagpatHeiii kopenb u3 uwucia. *[loHstue 00 uUppaMOHAIBHOM 4YHUCIE.
JlecsTuanble TPUOTMKCHUS HPPAIMOHATBHBIX uncen ™. CBoiicTBa apuMETHISCKUX
KBaJpaTHBIX KOPHEN U WX MPUMEHEHUE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUN U
BBEIYUCIICHUSM. */|eliCTBUTEIbHBIC YrCIa ™,

Crenensb ¢ 1eqbIM ToKa3zaTesieM 1 €€ cBoiicTBa. CTaHAapTHAS 3aMCh YHUCIIA.

AnredOpanvecKue BbIPAKCHUS

KBanpartnblii TpEXUIICH; pa3IOKEHUE KBAPATHOTO TPEXUICHA HA MHOKUTEIIH.

Anrebpandeckas ApoOb. OCHOBHOE CBOWCTBO aireOpanyeckoil apoowu.
CnoxeHue, BbIUMTAHHE, YMHOXXEHHE, JIeJIeHHE  anreOpanyeckux  JIpooOei.
PanrionanbHbie BhIpaXKEHUS U UX IpeoOpa3oBaHUeE.

YpaBHeHUs] 1 HEPABEHCTBA

KBanpatHoe ypaBHeHue, popmysna KOpHEl KBaapaTHOro ypaBHeHus. *Teopema
Buera™ Pemenne ypaBHEeHWH, CBOISAIIMXCS K JTMHEHHBIM U KBaapaTHBIM. [IpocTteiimme
IpOOHO-pallMOHAIIBHBIE YPABHEHMUSI.

*'paduueckas uHTEpHpETAMS YPABHCHUA C ABYMS TIEPEMEHHBIMUA U CHCTEM
JUHEHHBIX YypaBHCHHMHA C JABYyMsS TepeMeHHbIMU ™. [IpuMepsl pemeHus cuctem

2 3nech u Jajec * * 0003HAYCHBI TEMbI, U3YUCHHUC KOTOPLIX IMPOBOAUTCA B O3HAKOMUTCIIBHOM IIJIAHC. Hez[aror
CaMOCTOATCIIbHO OIPCALIIACT 00BeEM n3y4acMOro MmaTtepuasia.



HEJTMHEWHBIX YPaBHEHUHN C IBYMsI IEPEMEHHBIMU.

Pemrenre TeKCTOBBIX 3a71a4 alre0OpandyecKuM CIIoCO0OM.

UuclioBele HEpABEHCTBA M UX CBOMCTBA. HepaBEeHCTBO C OJHON NEPEMEHHOM.
PaBHOCWIIBHOCTS, HepaBeHCTB. JIuHeliHble HEpaBEHCTBA C OJHOM MEPEMEHHOM.
CucreMbl IMHENHBIX HEPABEHCTB C OJHOM MMEPEMEHHOM.

DOyHKUUMN

[Nonsitue Ppynkuuu. O6GIaCTh ONpeIeICHUs] 1 MHOXKECTBO 3HAYCHUIN (PYHKIIUH.
CnocoOsI 3aanust GQyHKIHMA.

I'paduk dynkuun. Yrenue cBoicTB (PyHkuuu mno e€ rpaduxy. IIpumeps
rpauKoB (QYHKIMH, OTPaXKAIOIINX peabHbIE MPOLECCHI.

OYHKIHUM, ONUCHIBAIOIIME TPSIMYIH0 M OOpaTHYH MPONOPLHMOHAIbHbBIC

K
3aBUCUMOCTH, UX rpaduku. DyHkmuny = x4y = x>,y = X, ¥ =~ *T'paduyeckoe

pelieHrne ypaBHEHUM U CUCTEM YpaBHEHMIT ™.

9 KITIACC

Yucsa 1 BIYUCICHUSA

PanmonanpHbie yucia, *WppanroHAIBHBIC YWCIA, KOHEUHbIC M OCCKOHEUHBIC
JeCATUYHbIE IPoOU. MHOXECTBO I€MCTBUTENIbHBIX YUCET; IEUCTBUTEIbHbBIC UHCIIA KaK
OECKOHEUHbIE JecATHYHbIE IpoOu. B3auMHO OAHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JI€MCTBUTEIBHBIX YHACEII U KOOPAUHATHOU MPSIMOM.

CpaBHeHuEe  JCHUCTBUTENIBHBIX 4YHCEN, apuPMETUYecKHue JCeHCTBUA ¢
JCHCTBUTEIHHBIMH YUCTAMU *,

Pa3Mepbl O00BEKTOB OKpYXKAIOIIET0 MHUpA, JIUTEIBHOCTh MIPOILIECCOB B
OKPYKaOIIEM MUDE.

[Tpubnmx€HHOEe 3HAYEHUE BEIMYHMHBI, TOUHOCTh NpuOIMkeHus. OKpyrieHue
yucen. [[pukunka u oneHka pe3yinbTaTOB BEIYUCICHUN.

YpaBHeHUs] 1 HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHne ypaBHeHUN, CBOASAIINUXCA K IMHEUHBIM.

KBanpatnoe ypaBHeHue. PemieHne ypaBHEHUWI, CBOASIIMXCS K KBaJIpPaTHBIM.
buxBanpataoe ypaBHeHue. *[Ipumepsl pemieHus ypaBHEHUH TPEThel M YETBEPTOM
CTETICHEW pPa3I0KEHUEM Ha MHOKHUTEIH *,

Petienrie 1poOHO-pallMOHANIBHBIX YPaBHEHHUI.

PelieHne TEKCTOBBIX 3aj1ay aareOpandyecKuM METOJIOM.

VYpaBHeHue Cc AByMsl NEpeMEHHbIMU U ero rpaduk. Pemienue cucrteM IBYyX
JVHENHBIX YPAaBHEHUW C JBYMS NEPEMEHHBbIMU. PelieHne cucteM ABYX YpaBHEHHU,
OIHO M3 KOTOpBIX JIMHEIlHOe, a Jpyroe — BTOpoil creneHu. ['paduueckas
VHTEPIPETALNS] CUCTEMbI YPABHEHUH C JIByMS [IEPEMECHHBIMU.

Pelrenne TeKCTOBBIX 3aj1ay alreOpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U X CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM IepeMEHHOW. Pemenne cucrem
JVHEVUHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBaapartHele HepaBeHCTBA.
['padrueckass wHTEprpeTasi HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMH.



DyHKUUHA

KBangpatnunas ¢yuknus, e€ rpadpux u cpoiictBa. I[lapabona, koopauHATHI
BEPIUIMHBI TapadoJibl, 0OCh CUMMETPHUH Mapalobl.

I'paduku GyHKIMiA: y = kx, y = kx + b, y = x4

k s
y = \/E, y = > U UX CBOUCTBA.

YucaoBble OCI€10BATEIbHOCTH U MPOTrPeCcCHH

[ToHdATHE 4YMCIOBOW MOCIEIOBATEIbHOCTH. 3aJaHUE MOCIEN0BATEIbHOCTH
peKyppeHTHOI hopmynol u popMysioit n-ro dieHa.

Apudmernueckass u reoMmeTpuueckas mnporpeccuu. P@opMmyibl 7-ro 4jieHa
apuMeTHIECKON U TEOMETPUUECKON MPOTrPECCHi, CYMMBbI MEPBBIX /1 UJICHOB.

*N3o0pakeHne YICHOB apu(PMETHUYECKONM M TEOMETPUUYCCKON MPOTPeCCHid
TOYKAaMM Ha KOOPAWHATHOW IUIOCKOCTH. JIMHEWHBIM W SKCIOHEHIMAJIbHBIA POCT.
Cno>xHBIE TIPOIIECHTHI *.

IIJTAHUPYEMBIE ITIPEJMETHBIE PE3YJIbTATBI OCBOEHHMA
®EJIEPAJIBHOM PABOYEN ITPOI' PAMMBI KYPCA «AJITEEPA»

OcBoenne yueOHOro kKkypca «AnreOpa» Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHusl JOJKHO OOECIEUMBATH JIOCTUKEHUE CIECAYIOIIUX IPEAMETHBIX
00pa3oBaTeIbHBIX PE3yJIbTATOB:

7 KIIACC

Yucia v BBIYHCICHUSA

BoinonHsATh, couderass yCTHbIE M MHUCbMEHHbBIE MPUEMBI, apuPpMETUUYECKUE
JEUCTBUS C PAllMOHATIBHBIMU YUCIIAMU.

HaxonuTh 3HaueHHs] YHUCIOBBIX BBIPAKEHUHN; NPUMEHATh pPa3zHOOOpa3HbIE
crocoObl M MPUEMBI BBIYMCICHUS 3HAUYCHHM JPOOHBIX BBIPAXKEHUN, COAEPKAIIUX
OOBIKHOBEHHBIE U AECSITUUYHBIC JPOOH.

[lepexonute OoT omHON (hOpMBI 3amucHU YuUCeNl K Jpyroi (mpeoOpa3oBbIBATh
JECSITUUHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYO
B JICCATUYHYIO, B YAaCTHOCTU B OECKOHEUHYIO NECATUYHYIO NpoOb). CpaBHHBATh M
YHOPSIIOUMBATH PAlIMOHATBHBIE YHCIIA.

OKpyrJsITh ycCna.

BbINONHATh TPUKHUIKY U OLUEHKY PE3ylbTaTa BBIUUCICHUI, OLEHKY 3HAYEHHIA
YUCJIOBBIX BBIPAKCHUM.

BbINoHATH AEHCTBUS CO CTETIEHSIMU C HATYPAJIbHBIMU IMOKA3aTENSIMU (C OMOPOit
Ha CIIPABOYHYIO0 HHPOPMAIHIO).

[IpuMeHsTh pU3HAKU EIUMOCTH, Pa30KEHUE HA MHOKUTEIN HATypPaJbHbBIX
quCen.

Pemate mnpocteliliue MNpPaKkTUKO-OPUEHTUPOBAHHBIE 3a/1aud, CBS3aHHBIE C
OTHOIICHHEM  BEJIUYHH, MPOMOPLIMOHATBHOCTBIO  BEIUYMH, MPOLIEHTAMU;
MHTEPIPETUPOBATH PE3YNIBTATHI PEUICHUS 3a7a4 C YYETOM OIPaHUYEHUM, CBSI3aHHBIX CO
CBOMCTBAMHU paccMaTPUBAEMBIX 0OBEKTOB.

AJire0panyvecKue BbIPaKeHU s



OpueHTUpOBaTbCSI B TMOHATUSIX W ONEpUpPOBaTH Ha ©0a30BOM YpPOBHE
anreOpanyecKo TEepMUHOJIOTUEN U CUMBOJIMKOM.

Haxonuth 3HaueHusi OYKBEHHBIX BBIPAXKCHMM TMpU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BoinonusaTs npeoOpa3oBaHus LEIOT0 BBIPAKEHHSI B MHOTOWIEH IPUBEICHUEM
MOAOOHBIX CJIAraeMbIX, PACKPBITHEM CKOOOK.

BbINONMHAT yMHOXKEHHE OJHOYIEHA HAa MHOTOWIEH M MHOTrO4YJeHa Ha
MHOT'OYJIEH, MPUMEHSTh (OPMYJIbI KBaJipaTa CyMMBbI U KBaJipaTa pa3HOCTH (C OMOpoit
Ha CIPABOYHYIO HHPOPMAIIHIO).

OcyliecTBasATh Pa3IOKEHUE MHOTOYWIEHOB HA MHOXHUTEIH C MOMOIIbIO
BBIHECEHHS 32 CKOOKHM OOIIEro MHOXHTEJS, TPYNIUPOBKUA ClAraeéMbIX, TPUMEHEHUs
(dbopmyI COKpal€HHOr0 YMHOXKEHUS (C OMOpoil Ha CIIPaBOYHYIO MH(OPMAILIHIO).

[TpumensTh peodpa3zoBaHusi MHOTOUJICHOB JIJI PEIICHUS Pa3IMYHbIX 3374 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEW C HATYPAJIbHBIMU IOKA3aTEISIMMU  JJIsS
npeoOpa3oBaHus BBIPAKEHU (C OMOPOl Ha CIIPaBOYHYIO H(OPMAIIHIO).

YpaBHeHUS 1 HEPABEHCTBA

Pemate nuHEWHBIE ypaBHEHHs C OJHOW NEPEMEHHOM, NMPUMEHSS IpaBUia
nepexojia OT UCXOJHOTO YpaBHEHUS K paBHOCUIIbLHOMY eMy. [IpoBepATh, siBhsieTcs iU
YHUCJIO0 KOPHEM YpPaBHEHHUSI.

Nmets mpencraBiieHre 0 rpad@HUyuecKUX METOoAaX NpPU PEUICHUU JIMHEHWHBIX
YPaBHEHUU U UX CUCTEM.

[logOupars npuMepsl Nap 4YKCEN, SBISIOUUMXCS PEUICHUEM JIMHEHHOTO
YpaBHEHHUSI C ABYMSI IEPEMEHHBIMHU.

Ctpouth B KOOPAWHATHOM TIOCKOCTH TrpaduK JTUHEHHOTO YpaBHEHUS C ABYMS
MEPEMEHHBIMH; TIOJB3YSACh TPAPUKOM, TPUBOIUTH MPUMEPHI PEIICHHS YPABHECHHUS.

Pemate cucteMsl JBYX JMHEHHBIX YpaBHEHHUU C ABYMs MNEPEMEHHBIMU, B TOM
qrclie rpaguiecku (C Ormopoi Ha ArOPUTM YIeOHBIX JEHCTBUIA).

CoctaBidTs (IOcae COBMECTHOIO aHAJIM3a) U peliaTh JUHEITHOE YpaBHEHHUE UITU
CUCTEMY JIMHEWHBIX YpPaBHEHUN [0 YCJIOBUIO 3aJlauyd, HHTEPNPETHUPOBATH B
COOTBETCTBHUM C KOHTEKCTOM 33J]a4¥ MOJIYYEHHBIN PE3yiIbTaT.

Koopaunatel u rpagpuxu. ODyHKUUU

N3o00paxaTh Ha KOOPAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, UHTEPBAJIbl; 3alIUChIBATh YUCIOBBIE MPOMEKYTKH Ha
anreOpanyecKoM sI3bIKe.

OTMeuaTh B KOOPAMHATHOW MJIOCKOCTH TOYKH MO 3aJaHHBIM KOOpAMHATaM;
cTpouth rpaduku nuHerHbIX QyHKIUNA. CTpouTh rpaduk GyHkiuu y = kx +b.

OnuceiBaTh € MNOMONIBI0 (YHKIMI U3BECTHBIE 3aBUCHUMOCTH  MEXKIY
BEJIMYMHAMU ([0 aJITOPUTMY Y4eOHBIX JIEMCTBUI): CKOPOCTb, BPEMsl, PACCTOSHHUE,;
1IEHa, KOJINYECTBO, CTOUMOCTb; IPOU3BOJUTEIBLHOCTD, BpeMsi, 00bEM padOTHI.

Haxonuth 3Hauenune GyHKIMU MO 3HAYECHUIO €€ apryMeHTa.

[lonumars rpaduueckuid crnocod MNpeacTaBlIeHHUs W aHaln3a WHGOpMalNu;
U3BJIEKAaTh U UHTEPIPETUPOBATH HHPOPMAINIO U3 TpaUKOB pEeAbHBIX MPOLIECCOB U
3aBUCHMOCTEM.



8 KIIACC

Yucia 1 BIYUCICHUA

Hcnonb30BaTh HayajdbHbIE MPEACTABICHUS O MHOXECTBE JIEMCTBUTEIBHBIX
yucesn JJIsi CPaBHEHHUS, OKPYIJIEHUS W BBIUMUCICHHM; M300pa)kaTh JEHCTBUTEIIbHBIC
YuCiia TOYKAMU Ha KOOPAMHATHOU MPSIMOM.

[IpuMeHsT, TOHATHE apUPMETUUECKOTO KBAJIpPaTHOTO KOPHS; HAXOJUTh
KBaJ[paTHbIE€ KOPHH, HCHOJB3ys NPU HEOOXOAMMOCTH KAIBKYJSITOP; BBINOJIHATH
npocTeilie mnpeoOpa3oBaHUs BBIPAKECHUM, COAEPXKAIIMX KBaJpaTHbIE KOPHH,
UCIIOb3Ysl CBOMCTBA KOPHEM.

Hcnonp3oBaTh 3amucu OOJBIIMX U MaJbIX YUCEI C TMOMOIIBIO JECATUYHBIX
npobeit u crenenei uncaa 10.

Auredpanyeckue BbIpaKeHUA

[IpuMeHAT, NOHATHE CTENEHW C LEJIbIM  II0KA3aTesIeM, BBIOJHATH
npeoOpa3oBaHus BbIPAXKEHUM, COAEPXKAIIMX CTENEHU C IEedbIM IoKa3areneM (C
HCTIOJIb30BAaHUEM CITPaBOYHON MHGOPMAITUH).

BbINOMHATE HECHOXKHBIE TOXKJIECTBEHHBIE MPEOOPa30BaHUs PalMOHATBHBIX
BBIpa)KEHUU HA OCHOBE MpPAaBUJ JCHCTBUIM HAJ MHOTOWICHAMH M alredpandecKuMu
JTPOOSIMH.

PacknaapiBaTh KBaApaTHBIN TPEXUIEH HA MHOXKUTEIH.

[IpumensaTh peoOpa3oBaHus BBIPAKEHUM ISl PEUICHUS Pa3IUYHBIX 3a7ad U3
MAaTEMAaTHKH, CMEXHBIX ITPEIMETOB, U3 PEATTbHOMN MPAKTUKHU.

YpaBHeHUs] U HEPABEHCTBA

Pemiate nuHelHble, KBaipaTHbIE YpaBHEHUS (C MCMOJIb30BAaHUEM CIIPABOYHOI
nH(pOpMalMM) U palMOHAJbHBIE YPAaBHEHUS, CBOJSIIMECS K HHUM, CHUCTEMbI JIBYX
YPaBHEHUH C IByMsI IEPEMEHHBIMU.

[IpoBOIUTE MPOCTEUIINE UCCIEAOBAHUS YPABHEHHUM U CUCTEM YPABHEHU, B TOM
yycie ¢ MPUMEHEHUWEM TIpauyecKuX IMpeCcTaBiIeHUil (ycTaHaBIWBaThb, UMEET JIU
YpaBHEHHE WJIM CUCTEMA YPAaBHEHUM pEUIECHUs, €CIM MUMEET, TO CKOJbKO, U Mp.) C
OMOpOI Ha aJITOPUTM YUEOHBIX NE€UCTBUM.

[lepexoauTh OT clOBECHOW (GOPMYITUPOBKM 3amauu K e€ anrebpandeckoit
MOJEJIA C TIOMOLIBIO COCTAaBJICHUS YPAaBHEHHUsS WM CHCTEMBl YpaBHEHUHU,
MHTEPNPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33J1a4 IMOJYYEHHBIN pPE3yIIbTaT.

IIprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKH; PEIIaTh
JUHEWHBIC HEPABEHCTBA C OJHON NMEPEMEHHOW M MX CHCTEMBI, J1aBaTh IPadUUIECKYO
WJUTIOCTPALMIO MHOYKECTBA PEIICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUMN

OmnepupoBath Ha 0a30BOM ypOBHE (YHKIMOHAIBHBIE TOHATUS U SA3BIK
(TepMHHBI, CUMBOJUYECKHE O0003HAUYCHUS); OMNPEACIATh 3HAUeHHWE (PYHKIHMH II0
3HAYEHUIO apryMEHTa; OINPEAeIATh CBOMCTBA (QYHKIUU TI0 €€ rpaduKy.

Ctpouth rpaduKy 31eMeHTapHbIX QyHKIMI Buga , y =x%, y =x°, ¥y =+/x ,y=

k o o ..
~> OTIICBIBATH CBOKCTBA YHCIIOBOH bynkimu 1o e€ rpadguky (Mpu HEOOXOAUMOCTH C

HaIpaBJIAIONIEH TOMOIIIBIO).



9 KITIACC

Yucia 1 BIYUCICHUA

CpaBHUBATH U YNOPSAOUYNBATH PALUOHAIBHBIE U UPPALUOHAIBHBIE YUCTIA.

Boinonusats apudmernyeckue AeMCTBUS ¢ pallMOHAIBHBIMU YUCJIAMU, COUeTast
YCTHBIE W MHUCBMEHHBIE TMPUEMBI, BBINOIHATh BBIYUCICHUS C WPPALUOHAIbHBIMU
YUCIIAMU.

Haxonuth 3HaueHHs CTENEHEN ¢ UEIbIMUA MOKA3aTEIAMU U KOPHEH; BEIYUCIATH
3HAYEHHUS YUCIOBBIX BBIPAKCHUM.

OKpyriaTe JACUCTBUTEIBHBIE YHCIA, BBINOJHATh MPUKUAKY pe3yJibTara
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUs] U HEPABEHCTBA

Pemate nuHElHbIE U KBaJpaTHBIE YPABHEHUSI, YPABHEHUS, CBOJIAIINECS K HUM,
npocTeuiire ApoOHO-palliOHATbHBIC YPABHEHUS.

Pemate mnpoctedmme CHCTEMBI JABYX JIMHEMHBIX YPaBHEHUW C ABYyMs
MIEPEMEHHBIMU U CUCTEMBI JBYX YPABHEHUH, B KOTOPBIX OJJHO YPAaBHEHHUE HE SIBIISIETCS
JUHEWHBIM (110 BU3yaJIbHOM orope).

Pemate mnpocteiiiine TEKCTOBbIE 3ajladyd  alreOpandyeckuM CIocoOOM C
MMOMOIIBID COCTABJIEHUS YPAaBHEHHS WM CHUCTEMBI JBYX YPaBHEHHU C JBYMS
[IEPEMEHHBIMHU.

[IpoBOIUTE MPOCTENUIINE UCCIAENOBAHUS YPABHEHHUM U CUCTEM YPABHEHU, B TOM
yycie ¢ MPUMEHEHUWEM TIpauyecKuX MpeCcTaBlIeHU (ycTaHaBIWBaTh, UMEET JIU
YpaBHEHHE WA CUCTEMA YPABHEHUM PEILICHMUS], €CIIU UMEET, TO CKOJIBKO, U IIp.).

Pemiate nuHelHbIE HEpPaBEHCTBA, KBAJIpaTHbIE HEPABEHCTBA; M300paKaTh
pELICHUE HEPABEHCTB HA YKCIOBOM MPSIMOW, 3aMKCHIBATH PELHICHHE C IOMOUIBIO
CHUMBOJIOB.

Pemate cucTeMbl TMHEMHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKJIIOUAIOIIHE
KBaJpaTHOE HEPABEHCTBO; M300pa)kaTh PEUICHUE CUCTEMbl HEPABEHCTB HA YMCIIOBOM
IIPSIMOM, 3aIIMCBIBATH PELICHHE C IOMOIIBI) CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPH PEIICHUN PA3JIUYHBIX 33/1a4.

DOyHKUUMN

Pacno3naBath (QyHKIMM U3y4eHHBIX BHUAOB. lloka3piBaTh CXeMaTHUYECKHU
pacmoioKeHHe Ha KOOPAMHATHOHN TUIOCKOCTH TpadukoB GyHKINN BUaA: ¥ = kx, y = kx

k o
+ b, ,y=ax? +bx tc,y=xy=4x,y = ~ B 3aBHCHMOCTH OT 3HA4YCHH

KO3(pPUIIHEHTOB; OMUCHIBATH CBOMCTBA (DYHKIIUH.

Crpouth u H300pakaTh cXeMaTH4YeCKH TrpadUKd KBaJAPATUUHBIX (PYHKIIHIA,
OMUCHIBATh CBOMCTBA KBAAPATUUHBIX (PYHKIIUI 1O UX TpaduKam.

Pacno3naBath kBaJpaTUyHy0 (QYHKIHIO N0 (opMyle, MPUBOIUTH MPUMEPHI
KBaJpaTUYHBIX (DYHKIUNA U3 peaibHOU KU3HU, PUZUKU, TEOMETPHUHU.

Yuc/i0BbIE MOCIE10BATEIbHOCTH M MPOrPeccuu

Pacno3naBath apuMeTHUecKyr0 U T€OMETPUUECKYIO TPOTPECCUU TIPU PAZHBIX
crioco0ax 3aaHusl.

BbINOMHATh  BBIUMCIEHUS C  HUCHOJIb30BaHUEM  (GOpPMYyNl 7n-TO  YJIEHA
apupMEeTHUYECKON M TeOMETPUYECKON MpOrpeccui, CyMMbl MEPBBIX 7 WIEHOB (C
OMOpOil Ha CIIPAaBOYHYIO MH(POPMAIIHIO).



PemraTe 3amaun, cBsI3aHHBIC C YUCIOBBIMHU MTOCIIEIOBATEILHOCTSIMU, B TOM YHCIIE
3alaud W3 peajbHOM KU3HU (C MCHOJIB30BAHUEM KalbKyIsATOpa, IU(POBBIX
TEXHOJIOTHH).

OEJTEPAJIBHASA PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«'EOMETPUS». 7-9 KIIACCBI
Hesn n3yyeHus yueOHOro Kypca

O6urue nenu uzydyenus: yaueobnoro kypea «I'eomerpusi» npencrasienst B [IOOI1
OOO. Onym 3aKiIOYarTCs, MPEXKAE BCErO B TOM, YTO Ha YPOKAaX TE€OMETPUU
oOyyJaromuiicss y4uTCS MPOBOJUTH JOKa3aTeJbHbIE PACCYXACHUS, CTPOUTH
JIOTUYECKUE YMO3AKIIOUEeHUSs, JI0Ka3blBaTh WCTUHHBIC YTBEPXKACHUS U CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYXKIEHUS «OT MPOTHUBHOIO», OTJIMYATh
CBOMCTBa OT MpPHU3HAKOB, (hOpMynIHpoBaTh OOpaTHbIE yTBepxieHUA. B oOyueHun
YMEHUIO pacCykJaTh COCTOMT BaXXHOE€ BOCIHUTATEIbHOE 3HAYEHUE W3YUYCHUS
F€OMETPUH, IPUCYIIIEE UMEHHO OTE€UECTBEHHOW MaTEMaTUYECKOM IKOJIE.

Bropoil uenpi0 u3ydeHUss TeOMETpUHU SIBISIETCA MCIOJb30BaHUE €€ Kak
MHCTPYMEHTA MpU PEHICHUHM KaK MaTeMaTUYeCKHX, TaK M MNPaKTUYECKUX 3ajad,
BCTPEYAIOIINXCS B PEAIbHOM KU3HU. DTOMY COOTBETCTBYET BTOpAs, BBIUMCIUTEIbHAS
JUHUA B HM3YyYCHUM TE€OMETPUU B IIKojde. [ 3TOro ydyuTento peKOMEHAyeTCs
noAOUpaTh 3aJa4M MPAKTUUYECKOTO XapakTepa Jisl pacCMaTpUBAEMbIX TEM, YUUTh
00y4Jaromuxcs CTPOUTh MAaTEMAaTHUYECKUE MOJICNIA PEAJIbHBIX KU3HEHHBIX CUTYaIIU,
MPOBOJIMTh BBIYHCICHUS W OLEHUBATh aJIEKBATHOCTh IIOJYYEHHOTO pe3ysbTaTa.
KpaitHe BaxHO TOAYEPKUBATH CBA3M TEOMETPUU C JPYTUMH MpeIMeTaMu,
MOTUBHPOBATH HCIIOIb30BATh OMPEACICHUS T€OMETPUYECKUX (UTYp U TOHATHIA,
JIEMOHCTPUPOBATH MPUMEHEHNE TIOTYYCHHBIX YMEHUH B (DU3UKE U TEXHUKE. DT CBSI3U
HauOosee sIpKO BUAHBI B TeMax «BeKkTopbl», « [pUrOHOMETPUYECKUE COOTHOIICHUS,
«Metox koopauHaTt» U «Teopema I[Tudaropar.

MecTo yueOHOro Kypca B y4eOHOM ILIaHe

CormacHo yuyeOHOMY TUIaHy B 7-9 Kiaccax wu3ydaercs YYeOHBIH Kypc
«l'eomeTpus», KOTOPBIM BKJIIOYAET CIEAYIOIIUE OCHOBHBIE PA3JEbl COJIECPHKAHUS:
«I"eomerpuueckue GUTYpsl U X CBOHCTBAY, «MI3MepeHHe reOMETPUICCKUX BETUINH Y,
a Takxke «J/lekapToBbI -KOOpJIMHATBHI HA IUIOCKOCTH», «BekTope», «/IBUKeHUs
mIockocT» U «lIpeoOpazoBaHus Mog00us».

VY4eOHbIN MIaH MpeaycMaTpuBaeT M3yUeHHUE TeoMeTprHr Ha 0a30BOM ypOBHE,
HCXO0s U3 HE MeHee 68 yueOHBIX 4acOB B YU€OHOM T'OJly, BCETO 3a TPU rojia 00ydeHus
— He meHee 204 yacos.

COJIEPYKAHUE YUYEBHOI'O KYPCA «'EOMETPUSI» (II0 TOJIAM
OBYUYEHUS)

7 KUIIACC

HauanbHbie nonsTua reomerpun. Touka, mpsiMasi, OTPE30K, Jyd. YToi. Buabl
yrioB. BeprukanbHble W cMexHbIE yribel. buccektpuca yrima. JlomaHnas,



MHOTOYTOJIbHUK. [lapaninenbHOCTh U NEPIEHANKYIAPHOCTD MPSMBIX.

*Cummerpuunbie  (Gurypsl. OCHOBHBIE CBOWCTBA OCEBOM CHMMETPHUH *3.
[Ipumepsl CUMMETPHUH B OKPYKAIOIIEM MUPE.

*OCHOBHBIE TIOCTPOCHHUS C TIOMOIIBIO IIUPKYJIS ¥ TMHEHKH *,

TpeyronsHuk. BeicoTa, MmeauaHna, OuccekTpuca, ux cBorictBa. PaBHoOe ApeHHBIIM
Y PaBHOCTOPOHHUH TPEYroJbHUKA. HEpaBeHCTBO TpEyronbHHUKA.

CBoiicTBa U MpU3HAKKU PaBHOOEAPEHHOTO TpeyrojbHuKa. [Ipu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CBolicTBa M MPU3HAKK MapaUICNIbHBIX MPsAMBIX. CyMMa YriaoB TpPEyrojJbHHUKA.
Bneninue yriel TpeyroJibHUKA.

[IpsmoyronpHblii  TpeyronbHUK. (CBOMCTBO MEIOUaHbl MPSAMOYTOJIBHOIO
TPEYroJIbHUKA, MTPOBEAEHHON K TruroTeHyse. [Ipu3sHaku paBeHCTBa MPSIMOYTOJIbHBIX
TPEYTOIBHUKOB. [IpsIMOYTONBHBIN TPEYTOABHUK C yriaoMm B 30°.

HepaBenctBa B reomeTpum: *HEpaBEHCTBO TPEYroJIbHHKA™, HEPaBEHCTBO O
JUIMHE JIOMaHOHM, Teopema O OoJbllieM yriie W OOJblIed CTOPOHE TPEYTOJbHHUKA.
[TepieHAMKYIISIp U HAKIIOHHAS.

*TeomeTpuueckoe wmecto TOYek.® buccekrpuca yriia W CepeaUHHBIN
MEPIIEHAUKYJIIAP K OTPE3KY KaK FT€OMETPUYECKUE MECTA TOUEK.

OKpYXHOCTB M KpPYT, XOp/1a U AUAMETP, UX CBOWCTBA. B3anmMHOe pacronoxeHue
OKpPYKHOCTH U mpsaAmou. KacarempHas M cekymas K OKPYKHOCTH. OKpY»KHOCTD,
BIIMCAHHAs B yroji. BnucanHas u onucaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.

8 KIIACC

UYereipéxyronpauku. [lapannenorpamm, €ro npu3HakKhd M CBOWCTBA. YacTHbIE
Cllyyad NapaieiorpaMMoB (MPSAMOYTOJIbHUK, pOMO, KBajpaT), WX MPU3HAKU H
coiictBa. Tpameumsi, paBHOOOKasi Tpaneuus, €€ CBOWCTBA M  TPU3HAKH.
[IpssmoyronpHas Tpaneuus.

*Merton yaBoeHus mequansbl. LleHTpanbHas cuMMeTpus.

Teopema ®aneca u TeopemMa 0 MPONOPLHMOHATBHBIX OTpe3Kax. CpeaHue JTMHUN
TPEyroJIbHUKA U Tpanenuu. LIeHTp Macc TpeyrojbHuKa.

[Tomobue TpeyronpHukoB, Ko3(pduiment mnomobus. I[lpusnaku mogOOUS
TpeyronbHuKoB*. [I[puMeHeHne mogo0us Mpyu pemeHny MPaKTUIECKUX 3a71a4.

CaoiicTBa momaneld reomerpudeckux ¢uryp. Dopmynsl nmns  1Iomagn
TpEeyrojbHUKa, Mapaienorpamma, pomba u Ttpaneuuu. OTHOIIEHUE IUIOMANEH
MO00HBIX GUTYP.

Brruncnenue miuomaneid TpeyroJbHUKOB M MHOTOYIOJIBHUKOB Ha KIIETYATOMN
Oymare.

Teopema Iludaropa. Ilpumenenne Tteopembl Iludaropa mnpu pemenun
MPAKTHYECKUX 3a/1a4.

CuHyc, KOCHHYC, TAaHI'€HC OCTPOro yria MNpsIMOYTOJIbHOTIO TPEYroJbHUKA.

OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO. TPUTOHOMETpUUYECKHE (PYHKITUU YTIIOB
B 30°, 45° u 60°.

3 3nech u Jajec * * 0003HAYCHBI TEMbI, U3YUCHHUC KOTOPLIX IPOBOAUTCA B O3HAKOMUTCIIBHOM IIJIAHC. He/:[aror
CaMOCTOATCIILHO OIPCALCIIACT 00BeEM n3y4acMOro MmaTtepuasia.



BnucanHbie U IEHTpalbHbBIE YIIIbl, YTOJ MEXY KacaTeIbHOW M XOPJIOU. YTIIbI
MEXIy XOpJAaMd U CEeKylnuMU. BrucaHHble W ONUCAHHBIE YETHIPEXYTOIBHUKHU.
B3anmHoe pacnonoxenue AByX OKpyxHocTed. Kacanue oxpyxkHocteil. OOiue
KacaTeJbHbIE K JIBYM OKPYKHOCTSIM.

9 KITIACC

Cunyc, kocuHyc, TaHreHc yriaoB oT 0° 7o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOX1eCTBO. POPMYIIbI MPUBEACHUS.

Pemenue TpeyroinpHukoB. Teopema KOCHHYCOB U TeOpeMa CUHYCOB. Pemenue
MPAKTUYECKUX 3324 C UCIOIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

*[IpeoOpazoBanue mogodus. [logo6ue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 npou3BeAEHUN OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEAECHUHN OTPEZKOB
CEKyIIHNX, TeOpeMa O KBaJapaTe KacaTeIbHOM *.

Bektop, anumHa  (MOJylb)  BEKTOpa,  COHAIpPABICHHBIE  BEKTOPHI,
MIPOTUBOMOJIOKHO HAIMpPaBICHHbIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpalll  HaJl BeKTopaMu. Pa3noxkeHue BeKTopa MO JBYM
HEKoJUTMHEapHbIM BekTopaMm. Koopaunatel BekTopa. CkalsipHOE NPOU3BEIICHHE
BEKTOPOB, MPUMEHEHUE JIJIs1 HAXO0XKICHUS JUTUH U YTJIOB.

JlekapToBBI KOOPAMHATHI HA TJIOCKOCTH. *YpaBHEHUS MPSIMON ™ 1 OKPY>KHOCTH
B KOOpJIMHATaX, NMEPECEYCHUE OKPYKHOCTEH M mpsMbIX. MeToa KOOpAWMHAT U €ro
MIPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. [[MMHA OKpyKHOCTH. | 'panycHas u paguaHHas
Mepa yriia, BBIYMCJIEHUE IJIMH AYT OKpyHOcTel. [nomans kpyra, cekropa, cerMeHTa.

*JIBrKEHUSI TUIOCKOCTH W BHYTPEHHHE CHUMMETpUU GUryp (dIeMEHTapHbIC
npencrasnenus). [lapannensasbiii nepenoc. [ToBopot ™.

IINTAHUPYEMBIE ITIPE/IMETHBIE PE3YJIbTATBI OCBOEHUA
®EJIEPAJIBHOM PABOYEN ITPOI'PAMMBI KYPCA «TEOMETPHUS» (TTIO
I'OAM OBYYEHNA)

OcBoeHne yueOHOro Kypca «l'eoMeTpus» Ha YPOBHE OCHOBHOTO OONIETro
oOpa3oBaHusl JOJKHO OOECIEYUBATH JOCTUKEHUE CIEAYIOIINX IPEAMETHBIX
00pa3oBaTeNbHbIX PE3YyJIbTATOB:

7 KIIACC

PacriozHaBaTh n3y4eHHbIE TE€OMETPUUECKHIE QUTYPBI, OMIPEAEITATh UX B3aUMHOE
pacmnoyioKeHne, n300paxaTh TeOMETpUYECKHue (UTYpbI; BBIMOIHATH YEPTEKH II0
YCIOBUIO 3aJaud. M3MepsaTh NUHENWHBbIE W YIJIOBbIE BEIWYMHBL. Pemars 3amaun Ha
BBIUMCIICHUE JIJIMH OTPE3KOB U BEJIMYHH YTJIOB.

Jlenatb rpyOyI0 OIIEHKY JIMHEWHBIX U YTJIOBBIX BEJIMUMH MPEIMETOB B pealibHOM
AKU3HU, pa3MEpOB MPHUPOJIHBIX OO0BEKTOB. Paznmnuarhk pa3mepbl 3TUX OOBEKTOB IO
MOPSAJAKY BEJIUYUHBL.

CtpouTh 4epTeKH K TEOMETPUUYECKUM 3aj/1auyaM (C UCIIOJIb30BAHHEM CMBICIIOBOM



OTOPBI: HABOJSIIYE BOMPOCHI /WU alropuT™Ma y4eOHBIX AEHCTBHI).

ITonp30BaThCsd MNpHU3HAKAMM PABEHCTBA TPEYTOJBbHUKOB, HCIOJIb30BATh
MPU3HAKY U CBOMCTBA PAaBHOOEPEHHBIX TPEYTOJbHUKOB MPU PEIICHUHU 3a/a4.

[IpoBoauTH JOKA3aTEIBCTBA HECIOKHBIX TEOMETPUUECCKUX TEOPEM.

[Tonp30BaThCA MOpPU3HAKAMU PABEHCTBA NPSMOYTOJbHBIX TPEYrOJbHHUKOB,
CBOMCTBOM MEJIMaHbI, MPOBEAEHHON K TUIIOTCHY3€ MPSAMOYTOJBHOIO TPEYTOJbHUKA, B
PEIICHUU TeOMETPUIECKHUX 3a/1a4 (C MCIOJIb30BaHUEM 3pUTEILHON HATJISITHOCTH W/WITH
BepOATHLHOI OTIOPHI).

OnpenensaTs MapaiaeabHOCTh MPSAMBIX C TOMOIIIBIO YIII0B, KOTOPBIE 00pa3yerT ¢
HUMHU ceKkymas. OnpenensaTh napayielbHOCTh MNPSIMBIX C MOMOIIBIO PABEHCTBA
PacCTOSIHUNA OT TOYEK OJHOM MPSIMOM 10 TOYEK APYror MpsMOi.

PemraTte 3agaum Ha kiaeT4aToM Oymare.

[IpoBOAUTE BEIUMCIICHUS U HAXOJAUTh YUCIOBBIE U OYKBEHHbBIC 3HAYCHHUS YTJIOB
B I€OMETPUYECKHUX 3ajJadyax C MCIOJb30BAHUEM CYMMBbI YIJIOB TPEYTOJIBHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MPHU MEPECEUCHUH JIBYX
MapayjiebHBIX MPSAMBIX CeKyIled. PemaTh mpakTH4eckue 3aadd Ha HAXOXKJICHHUE
YIJIOB.

Nmets pesicTaBiieHUE O MTOHITHE TEOMETPUUYECKOTO MECTA TOUYEK.

DopMyJIMPOBATH OMNPEACICHUS OKPYKHOCTH W Kpyra, XOpJbl W JHaMeTpa
OKPY>KHOCTH, MOJIb30BATHCSI UX CBOMCTBAMHU. YMETh NMPHUMEHSTh 3TH CBOMCTBA MPHU
pEIIECHUH 3a]a4.

OpHeHTHUPOBATHCS B MOHATHUSAX: OMMMCAHHAS OKOJIO TPEYrOJIbHUKA OKPYKHOCTb,
IIEHTP ONMUCAHHOU OKpYyXHOCTH. OmnepupoBaTh Ha 0a30BOM ypOBHE (haKTaMU O TOM,
YTO OMCCEKTPHUCHI YTJIOB TPEYTrOJIbHUKA MEPECEKAOTCA B OJHOM TOYKE, U O TOM, YTO
CEpEIMHHBIE MEPNEHAUKYISIPI K CTOPOHAM TPEYrOJbHUKA MEPECEKAIOTCS B OJHOU
TOYKE.

OpueHTHUpOBaThCS B TOHATUSIX M ONEpPUpPOBATH Ha 0a30BOM YpOBHE:
KacaTelapbHas K OKPYKHOCTH, TE€OpeMa O TNEPIEHIUKYIIPHOCTH KacaTeJIbHOW U
paauyca, MpoBEJEHHOIO K TOUKE KACaHHUS.

NmeTh mipencTaBieHHE O MPOCTEHIIUX TE€OMETPUUECKHX HEPABEHCTBAX, HX
MPAKTUUECKOM CMBICIIE.

[IpoBOUTE OCHOBHBIE ME€OMETPUYECKUE MOCTPOCHUS C MOMOIIBIO ITUPKYJIST U
JIMHEWKHU.

8 KUIACC

Pacnio3HaBaTh OCHOBHBIE BHIBl YETBIPEXYTOJBHUKOB, WX AJIEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMU IIPU PEIIEHUU FEOMETPUUECKUX 3a/1a4.

OpueHTUpOBaThCS B MOHATHM — TOUKHU MEPECEYEHUS MEIUaH TPEYroJbHUKA
(eHTpa Macc) B pelieHnuy 3a1ad.

Bnaners noHsiTueM cpeaHEN JIMHUM TPEYTOJIbHUKA M Tpanelunuu, IPUMEHATh UX
CBOMCTBA MPH PEUICHUH MPOCTEUIINX TEOMETPUUECKUX 3a71ad. VIMeTh npecTaBieHue
o teopeme dasieca u TeopeMe O MPONOPLUOHAIBHBIX OTPE3KAX, NPUMEHATh UX IS
pElIeHHs MPAKTUYECKHX 3a71a4 (C OMOPON Ha 3PUTENIbHYIO HATJISATHOCTD).

[IpyMeHsAT, MPU3HAKK TMOAO0OUS TPEYrOJIbHUKOB B PEIIEHWU HECIO0XKHBIX



r€OMETPUYECKUX 3a/1au.

[lons3oBathest Teopemoit Iludaropa nns pemieHuss TeOMETPUUYECKUX U
MPaKTUYECKUX 3a/1au.

Brnanerp mnOHATHSIMM CHHYCA, KOCHMHYyCa W TaHIT€HCa OCTPOro yria
MPSIMOYTOJLHOTO TpeyroiibHUuKa. [loah30BaThCs ATUMU TOHSATUAMH [JIsl PEIICHUS
MPaKTUYECKUX 3a/1a4 (TpU HEOOXOJUMOCTH € OMOPON HA AITOPUTM IIpaBUIIA).

Boluncnsare  (pa3nuuHbIMH - cioco0amMu) (C OMOpOM HAa  CHPABOYHYIO
uHpopMalMi0) [IOHIaAb TPEYroJbHUKA U IUIOMIAAM MHOTOYTOJIBHBIX (QUTYD
(moNB3ysCh, TA€ HEOOXOAUMO, KaIbKyJIaTOpoM). [IpuMeHsaTh molydeHHbIE YMEHUS B
MPaKTUYECKUX 3a/1auax.

Brnanerb NOHATUSMHM BIOHCAHHOTO M IEHTPAJIbHOIO YIJja, HCIOIb30BATh
TEOPEMBI O BIHMCAHHBIX yIJIaX, yriax MeXay XopAaMu (CEeKYyIMMH) U yTie MEXIy
KacaTeJIbHOM U XOPJIOW MPH PEIIEHUH NPOCTEUIINX FEOMETPUUECKHUX 3a/1a4.

Brnanerb MOHSATHEM OINUCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSTh CBOMCTBA
OMHUCAHHOTO YETHIPEXYTOJbHUKA MPU PEIICHUU MPOCTEHIITNX 3a]1a4.

[IpuMeHsITh NONYyYEHHbIE 3HAHUS HA TMPAKTUKE — CTPOUTh MaTeMaTHYECKHE
MOJIEIH JI 3a/1a4 PeajbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIYMCICHUS C
MPUMEHEHUEM TMOJ00MSI UM TPUTOHOMETpUU (MOJB3YSCh, TJIe HEO0OXOAUMO,
KaJIbKYJIATOPOM).

9 KUIIACC

3HaTh TPUTOHOMETPUUYECKHE (DYHKIIMH OCTPHIX YTIIOB, HAXOJUTh C X MTOMOIIBIO
pa3IUYHbIE 3JIEMEHTBI MPSIMOYTOJIBHOTO TPEYroJIbHUKA («PELICHHE MPSAMOYTOJbHBIX
TPEYTrOJIbHUKOBY»). HaxomauTh (C HOMOIIBIO KaJdbKyJIATOpPAa) IJIWUHBI U YIIbl IS
HETa0JIMYHBIX 3HAYCHUM.

[Tonb3oBaThCsl (popMynamMu MPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXXIECTBOM JUIsl HAXOXIEHUS COOTHOIIEHUH MEXIYy TPUTOHOMETPUUECKUMU
BEJTMYMHAMHU (C OMOPOil Ha CIIPABOYHYIO MH(OPMAIIHIO).

Hcnonp30BaTh TEOpEMbl CUHYCOB U KOCHHYCOB ISl HAXOXKACHUS Pa3IUYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PEILLIEHHE TPEYTOJIbHUKOBY ), IPUMEHSTh UX MIPU PELICHUU
MPOCTEUIINX T€OMETPUUYECKUX 3a1aY.

Bnagets monatusamu npeoOpa3oBaHus MOA00MS, COOTBETCTBEHHBIX JIEMEHTOB
nono0HbIX Guryp. [loap30BaThest cBOWCTBAMU MO00MS POU3BOIBHBIX GUTYD, YMETh
BBIYUCIISATH JUIMHBI U HAXOJAWUTH YTIIbl Yy MOMO0OHBIX (huryp (1Mo aaroputMy ydeOHBIX
nervicteuii). IlpuMeHATH CBONCTBA MOMOOMS B TPAKTUYECKUX 3ajadax. YMETh
MPUBOJIUTH MIPUMEPHI MOJAOOHBIX (GUTYP B OKPYKAIOIIEM MHPE.

[Tonb30BaThCsi TEOpEMaMHt (110 BU3YaJIbHOM OMOPE) O MPOU3BEACHUU OTPE3KOB
XOpA, O MPOU3BEAECHUN OTPE3KOB CEKYIINX, O KBaJApaTe KacaTeIbHOM.

[Tonp30BaThCsl BEKTOpaMH, MOHUMATh WX TEOMETPUYCCKUN U (HU3UUCCKHIA
CMBICII, IPUMEHSTh UX B PEIICHUU T€OMETPUUECKUX U Ppu3nueckux 3anad. [[pumeHsTs
CKAJIIPHOE MTPOU3BEIECHUE BEKTOPOB I HAXOXKIEHHUS IJIMH U YTJIOB.

[Tonb30BaThCs METOAOM KOOPAMHAT HA MIIOCKOCTH, IPUMEHSTH €T0 B PEILICHUU
r€OMETPUUECKUX U MPAKTHUECKUX 3a/1a4.

Brnagerp NOHATHAMHM MPAaBWIBHOTO MHOTOYTOJbHUKA, IJIMHBI OKPY’KHOCTH,



JUTUHBI TyTU OKPY>KHOCTHU M paJIMaHHON MEPHI yriia, YMETh BBIUUCIIATH TUIOMIAIb Kpyra
1 ero yacted (c omnopoil Ha crnpaBouyHyio uH(popMmanuio). [lpumMeHsATh MoTydYeHHBIE
YMEHHUS B TPAKTHYECKUX 3a/1auax.

Haxonuth ocu (WIu UEHTPHI) CUMMETpPUU (UTYp, NPUMEHSTH JABUKEHUS
IJIOCKOCTHU B MPOCTEUIIUX CITyYasX.

[IpuMeHsATh TONy4YEHHbIE 3HAHUS HA TMPAKTUKE — CTPOUTh MaTeMaTHYECKHE
MOJIEH JIA 3a/1a4 PeajbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIYUCICHHUS C
NPUMEHEHUEM TMOAOOUSI U TPUTOHOMETPUYECKUX (QYHKUMM (TOJB3YysCh, TAE
HEOOXO0IMMO, KATBKYJIATOPOM).

OEAEPAJIBHASA PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» 7-9 KJIACCbI

Hesn n3yyeHust yueOHOro Kypca

B coBpemenHoM 1ppoBOM MUpPE BEPOSITHOCTH M CTATUCTUKA MPUOOPETAIOT BCE
OOJIBILIYIO 3HAYUMOCTh, KAK C TOUKH 3PEHUS MPAKTUUYECKUX MPUIIOKEHUHN, TaK U UX
poiin B 00pazoBannu. Kaxplil yeI0BEK MOCTOSSHHO MPUHUMAET PEUICHUS Ha OCHOBE
MMEIOIIUXCS Y HETO JIaHHBIX. A 1JIsi 0O0OCHOBAHHOTO MPUHSITHUS PEIICHUS B YCIOBUSIX
HEJOCTaTKa WM U30bITKA HWH(OpMANMK HEOOXOJUMO B TOM YHUCJIE XOPOIIO
c(hOpMUPOBAHHOE BEPOSITHOCTHOE U CTATUCTUYECKOE MbIlLIeHUEe. IMEHHO MO3TOMY
OCTpO BCTaJla HEOOXOAMMOCTh CPOPMHPOBATH y OOYYAIOLIUXCA, B TOM YHCIE
oOyuaromuxca ¢ 3IIP, (pyHKIMOHAIBHYIO TPaMOTHOCTb, BKJIIOYAIOIIYI0 B ceOsl B
KaueCTBE HEOThEMJIEMOM COCTAaBJAIONIEH YMEHHE BOCHPUHUMATh U KPUTHYECKU
aHANMM3UPOBATh MH(POPMAIINIO, MPEACTABICHHYIO B Pa3IUYHBIX (OpMax, MOHUMATH
BEPOSITHOCTHBIN  XapakTEp MHOTUX pealbHBIX MPOLIECCOB M 3aBUCHUMOCTE,
MPOU3BOJUTh TMPOCTEUIINE BEPOATHOCTHBIE PACUETHl. 3HAKOMCTBO C OCHOBHBIMU
MpUHIMIAMU cO0pa, aHaJIN3a U MPEICTABICHUS JAaHHBIX U3 PA3IHYHBIX cep Ku3HU
o0IecTBa M TocyAapcTBa MprUoOIIacT o0yJaromuXxcs K 00IEeCTBEHHBIM HHTEPECaM.

B crpykType mporpammbl yueOHOTO Kypca «BeposTHOCTh M CTaTHUCTHKa»
OCHOBHOM IIKOJIbI BBIJIETIEHBI CIEIYIOLUIME COAEPKATEIbHO-METOANYECKUE JIMHUU:
«IIpencraBieHue NaHHBIX U ONUCATENIbHAS CTATUCTUKAY; «BeposiTHOCTEY; « DIIEMEHTHI
KOMOHMHATOpUKN»; «BBenaeHne B Teoputo rpadosy.

Conepxanue nuHuu «lIpencraBieHne JaHHBIX U ONMUCATEIbHAS] CTATUCTUKA
CIIy’>KUT OCHOBOH 1 (pOpMUPOBaHMS HABBIKOB PabOThI ¢ MH(POpMAIIME: OT YTEHUS U
WHTEpIpeTanud HHQOpMaIMK, TMPEACTABICHHOW B TaONMuIaX, Ha AWarpaMMmMax H
rpadukax g0 cOopa, TPEACTaBICHHUS W aHajdu3a JaHHBIX C HCIOJIB30BAaHUEM
CTATUCTUYECKUX XapaKTEpPUCTUK CPEIHUX U paccenBaHusa. Paboras ¢ HaHHBIMH,
oOyuarommuecs: ¢ 3P ydarcs cuuThIiBaTh U MHTEPIPETUPOBATH JIaHHBIC, BHIIBUTATh,
apryMEHTHpPOBATh W KPUTHUKOBATH MPOCTEHIINE THUIOTE3bl, Pa3MbIIUIIATh Hak
dakTopamMu, BBI3BIBAIONIUMU HW3MEHUMBOCTh, U OIICHMBaTh WX BJIUSHUE Ha
paccMaTpUBaEMbI€ BEIMYMHBI U MTPOLIECCHI.

NHTYyUTHBHOE TPEACTABIECHUE O CIYyYalHOW W3MEHYMBOCTH, HCCJIEIOBAHHUE
3aKOHOMEPHOCTEN U TEHJICHIMN CTAHOBUTCS MOTUBUPYIOIIEH OCHOBOM ISl U3YYEHUS
TEOPUH BEepOsATHOCTEH. bombioe 3Hadenue s ooydarommxces ¢ 3[IP 3meck nmeror



MPAKTUYECKNE 3aJaHUsl, B YACTHOCTU OIBITHI C KIACCUYECKHMH BEPOSATHOCTHBIMHU
MO/JICIISIMU.

[lonsiTue BEpOSATHOCTM BBOJAUTCA KAaK Mepa MpaBIoONoAoOusl CIydailHOTO
coobiTud. IIpu m3yuennn kypca obydaroniuecs ¢ 3I1P 3HakomsTcs ¢ mpocTedmMu
METOJIAMU  BBIYMCIICHUSI BEPOATHOCTEM B  CIyYallHBIX  OJKCIIEPUMEHTax C
PaBHOBO3MOXHBIMHM  3JIEMEHTAPHBIMM  MCXOJAMHU, BEPOSATHOCTHBIMH 3aKOHAMH,
MO3BOJIAIOIIMMU CTaBUTh M peliarh OoJiee ClOoXKHBIE 3anadd. B Kypc BXomasT
HayaJIbHbIE NPEACTABICHUA O CIy4YalHBIX BEJIMYMHAX W HUX  YUCIOBBIX
XapaKTEePUCTHUKAX.

Takke B paMKax 3TOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYarOIIUXCS C
3[IP ¢ MHOXECTBAMH M OCHOBHBIMM  OIEpALMSMHU  HAJ  MHOXECTBAMH,
paccMaTpuBarOTCS NOpPUMEpPbl TNPUMEHEHUs JJIs pelIeHrs 3a7ad, a TakkKe
MCIIOJIb30BaHUs B IPYTHUX MAaTEMAaTUUYECKUX KypcaX U YUYEOHBIX MpeaMeTax.

MecTo y4eOHOro Kypca B Y4eOHOM ILIaHe

B 7-9 xmaccax u3ywaercs Kypc «BeposSTHOCTP M CTaTUCTHKA», B KOTOPBII
BXomAT pasgensl: «lIpencraBieHue JaHHBIX W ONMCATENIbHAs CTATUCTHUKAY;
«BeposTHOCTBY; «DNeMEeHTH KOMOMHATOPUKNY; « BBeaeHmne B Teoputo rpadony.

Ha wm3yueHune nanHoro kypca oTBOAMT | yueOHBIA yac B HENENIO B TCUCHUE
Kak70ro roga ooydenusi, Bcero 102 yueOHbIX yaca.

COHEPXAHUE YUEBHOI'O KYPCA «BEPOATHOCTD 1 CTATUCTHUKA (11O
I'OAM OBYYEHNMA)

7 KIIACC

[IpencraBieHne AaHHBIX B BUJE TaONUL, quarpamm, rpaukoB. 3aloJIHEHHE
Ta0JINII, YTEHUE U TTOCTPOCHUE JUArpaMM (CTOJOUKOBBIX (CTOMOYATHIX) U KPYTOBBIX).
Urenne rpadukoB peanbHBIX TpoiieccoB. M3Bneuenne nHopmanum U3 quarpaMm u
Ta0JINII, MCTIOJIb30BAHUE U MHTEPIIPETAIUS JAHHBIX.

OnucaTtenbHas CTaTHCTHKA: cpeaHee apudmeTwdeckoe, MeIuaHa, pa3Max,
HaumOOJIbIIIeE W HAaWMEHBIIEe 3HAUYeHUs HaO0Opa 4YHCIOBBIX JaHHBIX. [IpuMepsr
CIy4allHOM U3MEHYHUBOCTH.

*CiydaliHbpIii SKCIIEPUMEHT (OIBIT) W CilydalilHOe coObITHE. BeposSTHOCTH M
gacToTa. Pojib MajoBepOSTHBIX U MPAKTHYECKU JOCTOBEPHBIX COOBITHIA B IPUPOJIE U B
obecTBe. MOHETa U UrpajbHas KOCTh B TEOPUH BEPOSTHOCTEN ™,

*I'pad, Bepmmna, pedpo. Crenensr BepiinHbl. Yucno pédbep U cymmapHas
creneHb BepiuH. [Ipencrasnenue o cesizHocTH rpada. Llenu u nukisl. [yt B rpadax.
O6xox rpada (sitnepoB nyTh). [Ipencrasinenue 06 opueHTHpoBaHHOM rpade. Pemenne
3a7a4 C MTOMOIIbIO TpadoB*.

4 3nech u Jajec * * 0003HAYCHBI TEMbI, U3YUCHHUC KOTOPLIX IMPOBOAUTCA B O3HAKOMUTCIIBHOM IIJIAHC. HG,I[&FOF
CaMOCTOATCIILHO OIPCALIIACT 00BeEM n3y4acMOro MmaTepuasia.



8 KIIACC

[IpencraBneHue TaHHBIX B BUAE TaOJIHII, 1HarpaMm, rpadukos.

MHOX€ECTBO, JJIEMEHT MHOXKECTBa, NOAMHOXecTBO. Omnepamuu  Hax
MHO>KECTBaMH: 00bEIUHEHHE, TIepeceueHue, AonojHeHrne. CBONCTBa onepaluidi Hal
MHOKECTBAMMU: MIEPEMECTUTENBHOE, COYETaTEIBbHOE, pacnpenenuTeNbHOE,
BKIIOueHUd. Mcnonp30BaHue rpauyecKkoro npecTaBlIeHs] MHOKECTB J1JI1 ONTUCAHUS
pEeaNIbHBIX MPOLIECCOB U SIBIICHUH, TPU PELICHUU 3a]a4.

*Usmepenne paccewBaHUsl MaHHBIX. Jucriepcus W CTaHAAPTHOE OTKJIOHCHHE
YHUCIIOBBIX HA0OpOB. JlmarpamMmma paccenBaHus *.

DOneMeHTapHble CcOObITUS  ciiydyallHOro ombita. CiydailHble  COOBITHSL.
BepositHocTu coObITHII. ONBITHI C pABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSMU.
Crnyvaitneiil BbI0OOp. CBsI3b MEXIY MaJOBEPOSITHBIMU U MTPAKTUYECKU JTOCTOBEPHBIMU
COOBITHSIMH B MPUPOJIE, OOIIECTBE U HAYKE.

*IlepeBo. CBOICTBA AEPEBHEB: CAMHCTBEHHOCTD MTyTH, CYIIIECTBOBAHNE BUCSIYCH
BEpUIMHBI, CBA3b MEXK]y YHCIOM BEpIIMH U 4ucioM pédep. IlpaBuno ymMHOKEHUS.
Pemrenue 3aau ¢ momounibio rpagos.

[IpotuBononoxkueie coObiTHs. Juarpamma Oiinepa. OObeguHeHHEe U
nepeceuenue coowiTuil. HecoBmecTHbie coObITHA. DOpMYyIia CIOKEHUS BEPOSITHOCTEH.
VYcnoBuas  BepositHOCTh.  [IpaBuiio  ymHOxkenusi.  HeszaBucumblie — cOOBITHS.
IIpencraBneHne 3KkcrepuMeHTa B BUJE JAepeBa. PemeHne 3a7ad Ha HaxXOXKIEHUE
BEPOSTHOCTEH C TIOMOIIIBIO JIepeBa CIy4aliHOTO IKCIIEPUMEHTA, TUarpamm Diiepa ™.

9 KUIIACC

[IpencraBneHne NaHHBIX B BUJI€ TaOIUI, AUArpamMm, TpauKoB, MHTEPIIPETALIUS
naHHBIX. UTeHUE U MOCTPOCHUE TAOIHII, TUarpaMm, TPaQUKOB MO PEaTbHBIM JaHHBIM.

[lepectanoBku u pakropuan. CodeTaHusi U YUCIO coueTaHuid. *TpeyrodbHUK
[Tackans™*. Pemenue 3aga4 ¢ MCIOJIb30BAaHHEM KOMOWHATOPUKH.

*'eomerpruueckass BeposTHOCTh. CiydaliHbId BBIOOp TOYKH M3 (HUTYyphl Ha
TUTOCKOCTH, U3 OTPE3Ka M U3 IyTH OKPYKHOCTH *.

Ucneitanue. Yenex u Heygaya. Cepust ucnbITaHui 10 nepBoro ycnexa. Cepust
ucnbeiTannii bepaymm. BepostHOCTH cOOBITHIA B cepyu UCTIBITaHUN bepHym.

CnyvailHas BenMYMHA W pacHpeiesieHue BeposiTHOCTeW. MaremaTuyeckoe
okuanue u gucrepcusd. [I[puMepbl MaTeEMaTUUECKOTO OKUJIaHHS KAK TEOPETUYECKOTO
CpPEIIHEr0 3HAYEHHMS BEJIMYMHBL. MaTeMaTu4ecKoe 0KUIaHUE U JUCTIEPCHS CITyYalHON
BEJIMYMHBI «YMCIIO YCIIEXOB B CEPUU UCTIBITAHUN bepHymmy.

[TonsiTe o 3akoHe OoNbIIMX yuced. M3mepeHne BEpOSATHOCTEH C MOMOIIBIO
gacToT. Poiib 1 3HaUeHMEe 3aKOHA OOJBIINX YUCEN B MPUPOJIC U OOIIECTBE.

IINTAHUPYEMBIE ITIPEIMETHBIE PE3YJIbTATBI OCBOEHIA
®EJIEPAJIBHOM PABOYEN ITPOI' PAMMEI KYPCA «BEPOSTHOCTH U
CTATUCTHUKA» (ITO TOJAM OBYYEHHMA)

[IpenmeTHBIE pe3ysibTaThl OCBOCHUS Kypca « BeposSTHOCTh U CTaTUCTUKA» B 7-9
KJIACCaX XapaKTEepU3YyKTCA CIEIYIOIIUMHU YMEHUSAMMU.



7 KIIACC

Uutate wuHOpManuio, NOPeACTaBICHHYIO B TaOlWIllaX, Ha Jguarpammax;
NpEACTaBIATh JIaHHbIE B BUJE TaOJuUl, CTPOUTh JUarpaMMbl (CTOJIOMKOBBIC
(cTonbyaThie) U KPYroBbi€) MO MacCHUBaM 3HAY€HUH (C UCMOIb30BAaHUEM 3PUTEIBHOU
HarJIsIHOCTH U/UJIA BEpOaTbHOU OMOPHI).

OnucbiBaTh W HMHTEPIPETUPOBATH  peajbHbie  YHUCJIOBBIE  JaHHBIE,
MpeCTaBICHHbIE B Ta0IUIIAaX, HA JUarpaMMmax, rpadukax.

OpueHTUpOBaTbCSI B MOHATHUSIX U ONEPUPOBATH MMHU Ha 0a30BOM YpOBHE:
cpeaHee apupmMeTHIECKOE, MeIMaHa, HauOoJIbIlIee U HAMMEHbIIIee 3HAUYCHHUSI, pa3MaXx.

NmeTp npencraBieHHEe O CIy4alHOM W3MEHUYMBOCTH Ha IPHUMEpAxX IIEH,
(U3MYEeCKNX BEIUYMH, AHTPONOMETPUYECKUX MAAHHBIX, HUMETh MPEACTABICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

8 KIIACC

N3Bnekars U npeoOpa3oBbIBaTh HHGOpPMAIMIO, TMPEICTABICHHYIO B BHJE
Tabauu, auarpaMmm, rpaduKoB; MPECTABIATh aHHbIE B BUJIE TAOJHI], JUarpamm,
rpauKoOB.

OnuchIBaTh MOCIIE COBMECTHOIO aHAJIN3a JJAHHbIE C IOMOUIBI0 CTATUCTUYECKUX
MoKa3aTeJel: CpelHUX 3HAYeHWM W Mep pacceuBaHusi (pa3max, IUCIepcUs u
CTaHJAPTHOE OTKJIOHEHHE).

HaxoauTh 4acTOTHI YUCIOBBIX 3HAYEHUN M YaCTOThI COOBITUIA, B TOM YHUCIE IO
pesyJbTaTaM HW3MEpeHUuH ¢ HaOmoAeHUM (C  HMCHOJIB30BAaHUEM 3PUTEIBLHOU
HaTrJISTHOCTH W/WUIN BepOaTbHOM OMOpPHI).

HaxonuTe BEpOATHOCTH CIy4ailHBIX COOBITUH B OMBITaX, 3HAs BEPOSTHOCTH
AJIEMEHTapHbIX COOBITUI, B TOM UHCIE€ B ONbITAX C PaBHOBO3MOKHBIMU
AIIEMEHTAPHBIMU COOBITUSIMU (C MCIIOIB30BAHUEM 3PUTEIBHON HATJISAHOCTUA W/HWIIA
BepOaJIbHOMN OMOpHI).

Nmers mpenctaBieHue O Tpaduueckux MOJENSAX: JEPeBO  CIIy4ailHOTO
AKCIEPUMEHTA, AUarpamMMbl Dijiepa, YUCIOBas IpsiMas.

OnepupoBaTh MOHATUSAMH Ha 0a30BOM YpPOBHE: MHOXECTBO, MOJMHOKECTBO;
BBITIONTHATD OIEpaIiy HaJl MHOXKECTBaMU: 00beIMHEHNE, NTepEeceUeHHe, JOMOTHCHHE,
MEPEYUCIIATh  DJIEMEHThl MHOXECTB; IMPHUMEHATh CBOWCTBA MHOXECTB  (C
MCIIOJIb30BaHUEM BU3YaJbHON OMOPHI).

WNmets mpeacTtaBieHne o rpaduueckoM MpeCTaBICHUE MHOXKECTB U CBS3EH
MEKy HUMHU JJIs1 ONMCAaHUs MPOLECCOB U SIBJIICHUI, B TOM YUCJIE MIPU PEUICHUHU 3a]a4
U3 IpYTUX Y4eOHBIX MPEIMETOB U KYPCOB.

9 KUIIACC

W3Bnekath 1 peoOpa3oBbIBaTh HHPOPMAIUIO, TPESICTABICHHYIO B Pa3IMYHBIX
UCTOYHUKAX B BHUJE TAOJIUI, JUarpamm, rpa@uKoB; NMPECTABIATh JaHHBIC B BHUJC
Ta0JIuUIl, JUarpamMm, rpauKoB.



Pemrats npocTeiinue 3a1aun OpraHu30BaHHBIM IEpPeOOPOM BapUAHTOB, a TAKKE
C UCIOJIb30BAaHMEM KOMOMHATOPHBIX MTPABUI U METOJIOB.

Nmets mpencraBiieHre 00 OMUCATENbHBIX XApaKTEPUCTUKAX IS MAacCHUBOB
YUCJIOBBIX JAHHBIX, B TOM YHCJIE CPEJHUE 3HAYCHUSI U MEPBI PACCEUBAHUS.

HaxonuTh 4acTOTHl 3HAYEHUM M YACTOTHI COOBITHS, B TOM YHCIE TMOJB3YACH
pe3yiabTaTaM NPOBEAEHHBIX U3MEPEHUN U HAOI0AeHUN (C OMOpOil Ha CIIPaBOYHYIO
uHpopMaiuio).

HaxonuTh BEpOSITHOCTH CIy4allHBIX COOBITUNA B M3YYEHHBIX ONBITaX, B TOM
Yyycjie B OMNBbITaX C PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMU, B CEPHUSIX
WCNBITAHUH 10 TIEPBOTO yCIIeXa, B CEpUAX UCIIBITAHUN bepHyIu.

NmeTp mnpencraBiieHME O CIy4alHOM BEJIMYMHE W O PACHPENCICHHU
BEPOATHOCTEMN.

NMets mnpencraBieHre O 3aKOHE OOJBIIMX 4YHCEN KaK O TMPOSBICHUU
3aKOHOMEPHOCTH B CIIy4YalHOW M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBIIKMX YHCEN B
MpUPOJIe U OOIIECTBE.



TEMATHUYECKOE INTAHUPOBAHUE

Tematnueckoe MJIAaHUPOBAHWE M KOJUYECTBE YAaCOB, OTBOJAMMBIX Ha OCBOCHHE KaXKJOM TEeMbl Y4eOHOro MpeaMeTa
«MatemaTtuka» denepaibHOM agalNTUPOBAHHOM OCHOBHOM 00pa30BaTEIbHOM MPOTrpaMMBbl OCHOBHOTO OOIIETO OO0pa3oBaHMS
oOyyJaromuxcsa ¢ 3aJEPKKOM MCUXUYECKOTO pPa3BUTHS, B IIEJIOM COBHAJAIOT C COOTBETCTBYIOIIUM paszieiaoM (denepanbHON
paboueil mporpamMbl yueOHoro npeaMera «MaTtematruka» o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOIO 0011ero ooOpazoBanusi. [lpu
stoM Opranuzainusi BIpaBe camMa BHOCUTh M3MEHEHHUS B COJIEpKAHUE MU paclpe]esieHHe y4yeOHOro Mmarepualnia Mo Tojam
o0y4yeHus, B TOCIEIOBATEIbHOCTh H3YyUYECHHS TE€M W KOJMYECTBO YacOB Ha OCBOCHHE KaXJOW TEMBbI, OMNpeAceHUue
OpraHu3aImoHHbIX (HopM oOyueHus U T.1. OO0CHOBAHHOCTH JAHHBIX U3MEHEHHI ONpeesaeTCsl BRBIOpaHHBIM 00pa30BaTEIbHOM
opranuzanueid YMK, unauBuayanbHbIMUA ICUXO(PU3NUECKUMU OCOOCHHOCTSIMU KOHKPETHBIX oOyuaromuxcs ¢ 3I1P, ctenenbio
YCBOCHHOCTH HMH Y4YE€OHBIX TE€M, PEKOMEHAAIUSIMU IO OTOOpY M ajanTaiuyd y4eOHOTO MaTepuajia M0 MaTeMaTHKe,
npeacTaBieHHbIMU B [I0SICHUTETBHOM 3aIMKCKE.

5 kaace (ue menee 170 u)

Ha3Baumue
pasaeJia (TemMbl)
Kypca (4uciio

OcHoBHOe coepkaHue

OcHOBHBIE BU/IBI 1eSITeIbHOCTH 00y4ar0IMXCsl

4acoB)
HartypaJjabHble Hecsatuunas cucreMa cuucieHus. Psn HarypaibHbIX uMcel.|UuTaTh, 3aMUCHIBATH, CPABHUBATH HATypaJbHbIE 4YHCIIA;
unciaa. [leiicrBus ¢ |Hatypanbnbiii psa. Yucno 0. HarypanpHble uyuciia Ha|y4acTBOBATH B OOCY:KIEHHMH CIOCOOOB YIIOPSIOYMBAHUS
HATYPAJbHBIMH KOOp-IUHATHOM npsiMoil. CpaBHEHHE, OKPYTIICHUE HATYpPAJIbHBIX | YACETT.
4HCcIAMUA YHCEIT. N300paxkaTh KOOPAMHATHYIO NpSIMYK, OTMe4YaTh 4HCIa

(43 u)

Apudmernueckue JeHCTBHS € HATypaJbHBIMU YHCIIAMHU.
CpolicTBa HyNs IpHU CIOXKEHUM U -yMHOXXEHHM, CBOMCTBa
€IMHULIBI  IIpM  yMHOXeHHH.  llepemecturenbHoe U
COUETATEIbHOE  CBOMCTBA  CJIOKEHUS M YMHOXCHHUS,
*pacrpeenuTebHOe CBOUCTBO YMHOKEHMS * 4,

TOYKAaMH Ha KOOPAMHATHOM MNpPSIMON, HAXOAUTH KOOPIMHATHI
TOYKHU.

HccnenoBath cBoiicTBa HaTypaiabHOro psaa, uucen 0 u 1 npu
CJIOKCHUH U YMHOXKCHHU.

Hcnonb30BaTh MPpaBUJI0 OKPYIJIEHUS HATYPAJIbHBIX YUCEN ITPU
HEO0XOAMMOCTH C OTIOPOH Ha AITOPUTM IPaBUIIA.




*Jlenurenn W KpaTHbIe® 4ucia, pa3jioKeHHWE 4YHCIa Ha
MHOxuTenu. [lenenue ¢ ocratkoM. IIpocTeie M cocTaBHBbIE
gucna. *[IpuzHaku nenumoctu Ha 2, 5, 10, 3, 9%

CreneHsp ¢ HaTypalbHBIM [I0KA3aTEIEM.

Yucnossle BEIPAKEHUS; IOPAIOK JCHCTBUM.

Perienne TeKCTOBBIX 33/1a4 HA Bce apu(pMeTHuecKue AeHCTBUS,
Ha JBM)KECHUE U MOKYIIKH.

BeinoHaTs, apugMernyeckue AeMCTBHUA C HAaTypaIbHBIMH
YUCIIaMH, BBIYMCJASATHL 3HAUEHUS YHCIIOBBIX BBIPAXKEHHM CO
cKkOOKaMH U 0€3 CKOOOK.

3anuchIBaTh IPOU3BEICHHUE B BUJE CTEIICHU, YMTATH CTEIICHH,
HCNOJIB30BATL TEPMHHOJOTHI0 (OCHOBAaHUE, II0Ka3aTelb),
BBIYHC/ISATh 3HAYEHHs] CTCICHEH MpU HEOOXOAMMOCTH C
BHU3yaJIbHOU OIIOPOM.

BbInoHAT, NPUKHAKY MW ONEHKY 3HAYCHUM YHCIOBBIX
BBIPAXKCHUH, MPeAJaraTb U NPUMEHATh NMPUEMBbI POBEPKH
BBIYHMCIICHUH.

Hcnonp30Barh 1pU  BBIUUCICHUAX IMepeMeCTHTEbHOEe H
coyerarejilbHOe CBOMCTBA  CJIO0KEHMSI M YMHOKEHHS,
*pacnpeneanTe/ibHOE CBOIICTBO YMHOKEHHUA *;
dbopMmynupoBaTh W TPUMEHATH IpaBWiIa NPeodpa3oBaHUSA
YK CJIOBBIX BBIPAKEHUH HA OCHOBE CBOMCTB apU(PMETHYECKHUX
AelCTBUH MPH HEOOXOMMOCTH € HANMPABJIAONIEH MOMOIILIO.
@opmyIHMpPOBATHL ONpeeJeHUus1 JIEIUTENs U KpaTHOro (c
OTIOPOi Ha AITOPUTM IIPABUIIA), HA3BIBATH JICIUTEIH U KPaTHbIE
4YUCJIa;, PAacmo3HaBaThb IIPOCTBIE M  COCTaBHbIE YHUCIA;
¢opmyIMpoBaTH U MPUMEHSATH NPU3HAKH JCIUMOCTH Ha 2, 3,
5,9, 10, (c omopoii Ha aJropuT™M IIpaBUJa); MPUMEHSTH
AJITOPUTM  DA3JIOKEHUS 4YHUCIA HA IPOCTBIE MHOKUTEIU;
HAXOJUTh OCTAaTKH OT ASJICHUS U HEIOJHOE YaCTHOE.
Pacno3HaBaTh MHCTHHHBIE M JIOKHBIE BBICKA3bIBAHUSA O
HAaTypaJbHBIX YACIAX, MPUBOAUTH MPUMeEPBI U KOHTPIIPUMEPHI,
CTPOWTH BBICKA3bIBAHUSA U OTPUL@AHUS BBICKAa3bIBAHUU O
CBOMCTBaxX HaTYpaJbHBIX YHCEJ C OMOPOI Ha oOpaserl.

Pemiath TEKCTOBBIC 3aladvl  apUPMETHUECKUM CHOCOOOM,
HCMOJIb30BaTh 3aBHCHMOCTH MEXIYy BEJIMUYUHAMH (CKOPOCTb,
BpEMsi, pacCTOSIHHE; 1I€HA, KOJIUYECTBO, CTOUMOCTb W JIp.) IpU
HEOOXOIUMOCTH C MCIIOIB30BAaHUEM CIIPABOYHON WH(OpPMAIIUU:
AHAIM3UPOBATh TEKCT 3a/1a4u, nepeGopMyJHPOBATH YCIOBUE,
H3BJIeKATh HEO0OXOJUMBIC JIaHHEIE, YCTAHABJMBATH
3aBHCUMOCTH M@Ky BEIMYMHAMH TIPH HEOOXOJUMOCTH C




HaIIPaBJIAIOIIECH TOMOLIBIO.

MopaenupoBaTh XOJ PELIECHUS 3aJa4d C IOMOIIBIO PHUCYHKa,
CXEMBI, TaOJIUIIBL.

IIpuBoanTh, pa3déupaTrs pasIUuUHBIC
pelIeHnd  TEKCTOBBIX 3azad  (mpu
HaIPaBJIAIOIIEN TOMOIIBIO).

C noMompbI0 megarora ONEHMBATH IOIYYECHHBIH pE3ybTart,
OCYLIEeCTBJATHL  CAMOKOHTPOJIb,  IIPOBEpsii  OTBET  Ha
COOTBETCTBUE YCIIOBUIO, HAXOAUTDH OIINOKH.

*PemiaTh 3a7a4M ¢ MOMOIIBIO Mepedopa BceX BO3MOKHBIX
BAPHAHTOB *.

3HAKOMHUTBCS ¢ HCTOPHEld pa3BUTUS apU(DMETUKY.

peH_IeHI/IH, 3aIIUCHU
HeoOXOAUMOCTH C

Harasignas
reomerpus. JIunuu
HA II0CKOCTH

(12 1)

Touka, mpsiMast, OTpe3oK, Jiyd. JlomaHas. M3MepeHue IMHBI
OTpE3Ka, METPUYECKHE  E€AUHUIBLl  U3MEPEHUs  JJIMHBL
OKpYyXHOCTb U KpYT.

[TpakTuueckas pabota «IlocTpoeHue y3opa U3 OKpyKHOCTEI.

VYroiu. Ilpsamon,
N3mepenue yrios.

OCTpPBIM, TYyNOW W pPa3BEPHYTBIA YIJIBL.

[Tpaktuyeckas padorta «IlocTpoenue yriosy.

Pacno3snaBar, Ha  uyeprexax,
UCIOJIb3Ys. TEPMHHOJOIMIO, M M300pazkaTb C IIOMOUIBIO
YepTEKHBIX ~ MHCTPYMEHTOB  (MIpM  HEOOXOJUMOCTH  TIO
BU3YyaJIbHOW OIOPE): TOYKY, NPSIMYIO, OTPE30K, Jy4, YIroJl,
JIOMaHYI0, OKPY>KHOCTb.

Pacno3naBaTh, NPpUBOANTH NMPHUMeEPHI 0OBEKTOB pPEATHLHOIO
MHUpa, UMEIUX (GopMy H3Yy4EHHBIX (UTYpP, ONEHWBATH WX
JIMHEWHBIE Pa3MEpHI.

Hcnonb3oBaTh JUHEHKY U TPAHCIIOPTHP KaK MHCTPYMEHTHI IS
IIOCTPOCHUS U U3MEPEHUS: M3MEPATDH JUIMHY OTPE3Ka, BEIUYUHY
yIJIa; CTPOMTb OTPE30K 3aJaHHOM JUIMHBI, YrOJI, 3aJaHHOU
BEJIMYMHBL;, OTKJIAABIBATH LIUPKYJIEM PaBHbBIE OTPE3KU, CTPOUTH
OKPYKHOCTB 3aJJaHHOT'O pajnyca.

N300paxkarh KOHOUrypalMu TeOMETpUYECKHX GUryp us
OTPE3KOB, OKPYXKHOCTEH, HMX 4YacTed Ha HEJIMHOBAHHOM H
KJIeT4aTod Oymare; mpeasaratb, ONMMCHLIBATH M 00CYKIATh
Crnoco0bl, AJrOPUTMBbI IIOCTPOCHUS IIOCIE COBMECTHOTO
aHanu3a.

Pacno3naBath u n300paxkarh Ha HEJIMHOBAHHOM U KIIETYaTOU
Oymare TpsAMO#, OCTpPBIH, TYNOH, pa3BEPHYTHIH  YIIIBI,
CPABHUBATD YIJIBL.

PUCYHKaAX, OIIUCBHIBATD,




BbIYHCASITH JUIMHBI OTPE3KOB, JIOMaHbIX.

IlonumaTtp HM  HCHOJAB30BATH MNPH  PpelIeHHH  3a1a4
3aBHCHMOCTH MEXJy €IMHUIIAMUA METPHUYECKON CUCTEMBI Mep;
3HAKOMMTBCSI C HEMETPUUYECKUMU CHCTEMaMH MEp; BbIPAkKATh
JUTUHY B pa3IMYHBIX €AWHUIIAX U3MEPEHHSI TPU HEOOXOTUMOCTH
C ONOPOH Ha CIIPABOYHYIO HH(POPMAIIHIO.

HccaenoBarh Gurypsl 1 KOHQUTypaluu, UCHOJb3Ys U(PPOBHIE

pecypcChl.

OO0LIKHOBEHHEIE
npoou
(48 1)

HpoOb. IlpaBunbHble W HempaBuiIbHBIE Jpodu. OCHOBHOE
cBOMCTBO qpoOu. CpaBHEeHUE APOOEH.

CrnoxeHnue U BeIYMTaHUE OOBIKHOBEHHBIX JIpoOeil. CMemanHas
npoOb. YMHOXKEHHE U JelieHHe OOBIKHOBEHHBIX ApoOei;
B3aMMHO-00paTHbIE JpoOH.

Pemienne TEKCTOBBIX 3ajad, cojepxamux apoou. OCHOBHBIE
3aJauu Ha Jpoou.

[Tpumenenne OyKB Ui 3aMCH MaTEeMaTHYECKUX BBIPAKCHUN U
MPEJI0KEHUN.

MopeaupoBarh B rpaduueckoil, mnpeamerHoid ¢dopme, ¢
MOMOIIbIO KOMITBIOTEpPA TIOHSATHS W CBOMCTBA, CBS3aHHBIC C
OOBIKHOBEHHOH JPOOBIO.

YuraTh U 3aNHCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JPOOH,
npenaraTb M 06CyKIaTh COCOObI YIIOPSAA0UUBAHUS IPOOEH.
N300paxkath  OOBIKHOBEHHbIE  JOpoOM  TOYKaMU  Ha
KOODAMHATHOM  NPAMOH; HMCMOJb30BaTh KOOPIUHATHYIO
NPSIMYIO JUTISI CPaBHEHHUS APOOEH.

®opMy.IHPOBATH, 3aNIMCHIBATH C MOMOIIbI0 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW JpOOM C OMOpOH Ha TMPaBUIIO;
HCIOJIb30BaTh OCHOBHOE CBOMCTBO ApOOHM Iiisi *cokparieHus
apoOeil u mpuBeNeHHs OpoOM K HOBOMY 3HAaMEHATENI0 B
MPOCTEHIINX CITydasx™.

IMpencraBasaTe 10 o00pa3ly CMemaHHY0 JApoOb B BHIE
HEMpPaBWIBHOM W  BBLACTATH IENYI0 YacTh YHClA W3
HENpaBUWIBHOM poOu.

BoinoansaTs apudmernyeckue aeiicTBUA ¢ OOBIKHOBEHHBIMU
IpoOsMU B TMPOCTBIX CIydYasx; NPUMEHATh CBOWCTBA
apu(METHYECKUX JEHCTBUI 17151 pAllMOHATIM3AIMY BBIYUCICHUN.
BbINOHATH NMPUKUHAKY W OLEHKY pe3yiabTaTa BBIYUCICHUM;
npeaiaraTb ¥ NPUMEHATh MPUEMBbI MPOBEPKH BBIYHCICHUN.

IMpoBoauTh mcciieOBAHUSI CBOWCTB JApoOei, omupasch Ha
YHUCIIOBbIE JKCIEPUMEHTHl (B TOM HYHCIE€ C TOMOIIBIO
KOMIIBIOTEPA).

Pacno3HaBaTh UCTUHHBIC U JIOXKHbBIE BBICKAa3bIBAHUS O IPOOSIX,




NPUBOJUTH MPUMEPbI U KOHTPIIPUMEPBIL.
Pemars mnpocreilime TEKCTOBBIE 3aJayd, COAEpKalIue
IpoOHBIE JaHHBIE, M 3aJaud Ha *HAXOXXJEHUE YacTH IEJI0T0 U
LIEJIOr0 II0 €r0 YacTU; BHISIBJIATH UX CXOACTBA U Pa3jIn4ns *.
MoaeanpoBaTh XOJ PELICHHS 3alayd C IOMOLIbIO PHUCYHKA,
CXEMBI, TAOJIUIIBL.

IlpuBoauTh, pa3dupaTb, OLEHMBATH DPA3JIUYHBIC DPEIICHMUS,
3aMMCH PENICHUH TEKCTOBBIX 3aad IMPU HEOOXOAMMOCTU C
HaIIpaBJISAOLIECH IOMOLIBIO.

C noMombI0 Meaarora ONeHUBATh IOJYYCHHBIN pe3yJbTar,

OCYIIEeCTBJSATH  CAMOKOHTpOJb,  IPOBEpPsisi  OTBET  Ha
COOTBETCTBHUE YCIOBHIO, HAXOAUTDb OIIMOKH.
3HAKOMUTBCS ¢ HCTOPHEl PAa3BUTHS ApPH(PMETHKH.

Harasanas MHOroyroJbHHUKH. YeThIpEXYTroJIbHUK, IpsIMOYrOJIbHUK, | Pacio3HaBaTh, u300pakaTh C IOMOIIBI0  YEPTEKHBIX

reoMeTpHusl. KBajpar. HHCTPYMEHTOB M OT pYKH, MOJCIUpOBaTh H3 Oymaru

MHOroyroJibHUKH TpeyroNBHUK. MHOTOYTOJIbHUKH.

(10 4.) [Tromaae ¥ MEpUMETP MPSIMOYTOJLHUKA W MHOTOYTOJBHHKOB, IMpuBoauTh MpUMePHI 0OBEKTOB PEATHHOIO MHpPA, UMEIOIIUX
COCTABJIEHHBIX M3 IPAMOYIOJbLHMKOB, €IMHMIEI HU3MEPEHHS dopmy  mHOroyronbuuKa, IpAMOYroJIbHIKA,  KBaJpata,
romam. TlepuMeTp MHOTOYTOTBHHKA. TPEYroJbHUKA, OLEHUBATH UX JIMTHEHHBIE pa3Mephbl.

BbIYHCAsATB: TICPUMETP TPEYrOJIbHUKA, MPSMOYTOJIbHHUKA,

MHOTOYI'OJIbHUKA; IUIOIIAAb MPSIMOYTOJbHHMKA, KBaJgpara (IIpH
HEO0XOAMMOCTH C OTIOPOM HA ANTOPUTM YyUeOHBIX JIEHCTBUIA).
H3o0paxats OCTpPOYTOJIbHBIE, IIPSIMOYTOJIBHBIE u
TYNOYTOJIbHBIE TPEYTOJIbHUKH.

Crpounthb Ha KiIeT4aToi Oymare KBaJapaT M MPSMOYTOJIHUK C
3aJJaHHBIMU JUIMHAMH CTOPOH.

HccaenoBarh cBOMCTBAa NPSIMOYIrOJIbHUKA, KBajpara IIyTEM
OKCTIIEPUMEHTa, HAOIIOACHUS, W3MEPEHHUs, MOJCITUPOBAHUS;
CpaBHMBATh CBOMCTBA KBaJpaTa U NPSIMOYIOJIbHUKA.
Pacno3HaBaTh UCTHHHBIE U JIOKHBIE BBICKAa3bIBAHUS O
MHOTOYT'OJIbHUKAX, IPUBOAUTH NPUMePbI X KOHTPIIPUMEDHI.
HccnenoBaTh 3aBUCMMOCTB IUIOIIAN KBaJpaTa OT JUIMHBI €r0
CTOPOHBL.




Hcnoab30BaTh CBOMCTBA KBAJIPATHOM CETKU JUIS IIOCTPOEHUS
¢uryp;  pa3domBaTh  IPAMOYTOJIBHMK  HA  KBaJparthl,
TPEYroJbHUKH; COCTABJATH GUIYpbl M3 KBaApaToB U
IPSIMOYTOJIBHUKOB M HAXOIUTh UX IJIOIA/b, Pa30UBaTh (GUTYPHI
Ha IPSIMOYTOJIBHUKH M KBaJApaThl U HAXOAUTh UX IUIOIIAb (IIpU
HEOO0XOAMMOCTH C HAIPABISIOMIEH TOMOIIBIO).

BpipaxkaTh BeIMUYMHY IUIOIAAUM B PA3IMYHBIX EIUHHLAX
U3MEPEHUSI METPUYECKOM CHUCTEMBI MeEp, HCIOJIb30BATh
3aBMCHMOCTH MEXKIYy METPUYECKUMH E€AVWHULAMU W3MEpEHUs
IUIOIIA M TpPU HEOOXOIMMOCTH C ONOPOH Ha CIPABOYHYIO
UH(pOpMaIIHIO.

3HaKOMHMTBCSI € MNPUMepaMH NPHMEHeHMs IUIOMAId U
IepuMeTpa B IMPAKTHYECKUX CUTyauusx. Pemars 3agadyum u3
peanbHON JKU3HH, TPH HEOOXOIMMOCTH C OMOPON Ha aJlTOPUTM
IIPaBUIIa, 00CYKAATh Pa3JIHYHbIe CIIOCOOBI PEIIEHUS 3a/1a4.

JlecaTUUuHBIE
npoou
(38 u)

Jlecsatuunas 3anuch apooeit. CpaBHEHHE JECATUYHBIX IPOOCH.

JIeHCTBHS ¢ NECATUIHBIMU IpoOsSMU. OKpYTIICHUE IECATHYHBIX
IpoOeii.

Pemrenne TeKCTOBBIX 3amay, coaepxammx aApoou. OCHOBHBIC
3aJauu Ha Jpoou.

IpencraBasaTh ACCATHUHYIO ApOOb B BHUJAE OOBIKHOBEHHO,
YHTATh W 3aNMChIBATH, CPAaBHUBATH JICCATUYHbBIC ApoOwH,
npegjiaratb M 00Cy:KIaTh CHOCOOBI  YIOPAIOYMBAHMSA
JECSITHYHBIX APOOCH.

M300paxkarh necsaiTHYHBIE APOOM TOYKAMU Ha KOOPAMHATHOM
IIPSIMOM.

BbISIBAATH CXOJACTBA M Pa3jInyusi [PABUI apUPMETHUECKUX
JEUCTBUI ¢ HATYpPabHBIMU YHUCIIAMH U IECATUIHBIMU APOOSIMH,
IIOCJIE COBMECTHOTO aHAJIN3a.

BbInoJIHATL apuMeTHUECKUue NEHCTBUS C JIECATUYHBIMU
IpoOsSMHU; BBINOJIHIATH TPHKUAKY W OIEHKY pe3ylbraTa
BBIUHCIICHUM.

Ipumensith cBolicTBa apupMETHYECKHX JACUCTBUH IS
palMOHANN3AlUK BHIYUCICHUH.

I[IpumeHATH MPABHIIO OKPYTJIEHUS JECATHUHBIX Ipo0eil, mpu
HEOO0XOAMMOCTH C BU3YaJIbHOM OTIOPOA.

IIpoBoauTh HCC/IEAOBAHUSI CBOWMCTB JECATUYHBIX ApoOeid,
ONMpasiCh Ha YHUCIIOBBIE OKCIEPUMEHTHI (B TOM UHUCIE C




MTOMOIIIBIO KOMITBIOTEPA).
Pacno3HaBaTh UCTUHHBIC U JIOKHBIE BBHICKA3BIBAHUS O JPOOSIX,

NPUBOIUTH NpUMepbl U KOHTPIPUMEPBHIL, CTPOUTH
BbICKA3bIBAHUS U OTPULAHUS BbICKA3bIBAHUM.
Pemars mnpocreilime TEKCTOBBIE 3aJayd, COAEpKalue

IpoOHBIE TaHHBIE, M Ha *HAX0XKICHUE YaCTH LEJIOTO U I[EJIOTO T10
€ro 4acTH *; BHIAIBJASATH UX CXO/ICTBA H PA3JIHYHsL.
MopeaupoBaTh X0/ pEIISHHs 33/a4d C MOMOIIBIO PUCYHKA,
cxXembl, Tabnuubl. Pa30uparh pa3nuyHbIe PELICHUs, 3aMUCH
pPELIECHUI TEKCTOBBIX 3a4a4.

OnepupoBaTh JPOOHBIMU YHMCIAMHU B PEAIbHBIX KHU3HEHHBIX
CUTYalHSsX.

C nomMoub0 meAarora OLeHUBAThH IOJYYEHHBI PE3YNIbTaT,
OCYIIECTBJIATH ~ CAaMOKOHTpPOJIb,  TNpOBEpsisi  OTBET  Ha
COOTBETCTBUE YCIIOBUIO, HAXOAUTDH OIINOKH.

3HAKOMHUTBCS ¢ UCTOPHEH Pa3BUTUS apU(PMETUKU

Harasignas
reoMeTrpus.
Tesa u purypbi
B IIPOCTPAHCTBE
CAY

*MHororpanHuku. M3o0pakeHre MHOTOrpaHHHKOB. Mojenu
MPOCTPAHCTBEHHBIX TE.

[TpsmoyronbHbIi napasuienenunen, kyd. Pa3Béprku kyba u
napajJiesienunesa.
O0BEM KyOa, MPSIMOYTOJIBHOTO Mapauienenuneaa’™.

Pacno3sHaBaTh Ha 4YepTeikax, PHUCYHKaX, B OKpY:KaioleM
MHpe NPSMOYTOJIbHBIN apasieNnenurne]], Kyo, MHOTOTPaHHHKH,
ONMMCHIBATh, HCHOJb3YSl TEPMHHOJIOTHIO, OLIEHUBATH
JIMHEWHBIE Pa3MEpBI.

IpuBoauTs MpUMepbl 0OBEKTOB PEATHHOTO MHpPA, UMEIOIIUX
(¢bopMy MHOTOTpPaHHHKA, MPSIMOYrOJHHOTO Mapaliesienuresa,
Ky0a.

M300pazkaTh KyO Ha KiIeT4aToil Oymare.

HccaenoBarh cBOiicTBa KyOa, IPSIMOYTOJILHOTO
napajiesienuneia, MHOTOTPaHHUKOB, UCIOJB3YS MOJENU TPH
HEO0XOAMMOCTH C HAIPABJISAIONIEH TTOMOIIBIO.

Pacno3snaBath  pa3BEPTKM  KyO0a W MapaJuieNenuiesna.
MopeaupoBarh Ky0 U mapajienenunes u3 OymMaru U mpouux
MaTepHasoB, Mo 00pasIry.

Haxoauth u3MepeHus, BBIYHCIATH ILUIOMIAAb IIOBEPXHOCTH;
00BbEM Ky0a, IpSIMOYTOJIBHOTO HapaljieNienuea ¢ Onopoi Ha
arOpUTM Y4eOHBIX JAEHCTBUH; WcCIeA0BATh 3aBHCHMOCTH




00bEéMa Kyba OT JJTUHBI ero pedpa.

Habaogats ¥ npoBOAMTH AHAJOTMH MEXKAY IOHATUSMHU
IUIOIAAM ¥ 00bEMa, IEpIMETpa U TUIOIIAIN MOBEPXHOCTH.
Pacno3HaBaTh MHCTHHHBIE M JIOKHBIE BBICKA3bIBAHUSA O
MHOIOTPaHHHUKAX, NMPHUBOJAUTH NPHUMeEPbl U KOHTPIPUMEDPBL
Pemats 3a1a4u U3 peajsbHOU KU3HU.

IloBTOpEHUE
1 00001IeHIe
(10 4.)

IloBTOpEHNE OCHOBHBIX IOHATUH M METOJOB Kypca 5 Kiacca,
000011eHNE 3HAHUIL.

BouruucasaTes 3Ha4€HUs BEIPAXKECHUM, COIEPKAILIMX HATYPaAJIbHBIC
yucaa, OOBIKHOBEHHbIE W JECATUYHBIC JpOOH, BBINOJIHATH
npeoOpa3oBaHus YUCEN MPU HEOOXOIUMOCTH C HaIpaBJISIOMIEH
IIOMOILIBIO.

BpiOupaTrs cmocod CpaBHEHHMs  4YMCEN, BBIYUCIICHU,
NPUMEHSITh CBOWMCTBA apU(PMETHUYECKUX JCHCTBUH Ui
paloHaIN3alu1 BIUMCICHUH.

OcymecTBASTh CAMOKOHTPOJIb BBIINOJIHAEMbIX JIEHCTBUM H
CaMOIIPOBEPKY PE3YJIbTATA BBIUUCICHUN.

Pematy mpocreiimme 3agaum U3 pEAIbHOM  KU3HH,
NPUMEHATh MAaTeMAaTHYeCKHe 3HAHUA Ul PEIICHHS 3a/1a4 U3
JIPYruX y4eOHBIX MPEIMETOB.
Pemiars mpocreiimume 3agaum
CPABHUBATH  CHOCOOBI  pELICHHUSA
PalMoOHAJIBHBIN C110CO0.

cnocooamu,
BBIOUpATH

Pa3sHBIMHU
3aJ1a4H,

6 kaacc (ue menee 170 u)

Ha3Baunmue
pasaeJia (TemMbl)
Kypca (4uciio
4acoB)

OcHoBHOe coepkaHue

OcHOBHBIE BU/IBI 1eSITeIbHOCTH 00y4ar0IMXCsl

HarypajbHble

qucJjaa
(30 1)

ApudmeTnueckue AeWCTBUS ¢ MHOTO3HAYHBIMH HATYPaTbHBIMU
yuciaaMu. YuCIOBbIE  BBIPAXKEHHUS, MOPSNOK JICHCTBUI,
UCIO0JIb30BaHNEe CKOOOK. OKpyIIIeHHEe HATYpabHBIX YHCET.

BeinoiHATsL apugMernyeckue IeicTBUSA C MHOIO3HAYHBIMHU
HaTypaJbHbBIMHU YHCIAMH, HAXOAUTh 3HAYEHUH UYMCIIOBBIX
BBIpaKEHUI CO CKOOKaMH U 0e3 CKOOOK; BHIMHCISTH 3HAYEHUS




JlenuTenu u KpaTHBIE Yncia; *HanOONBIINN 00U NeTUTENh U
HauMeHbIIee o01ee KpaTHoe *,

PaznoxeHune uwncima Ha MOpPOCTbIE MHOMXKUTENH. JlenmMMocTh
CYMMBI U NPOU3BECHUS. JleneHrue ¢ OCTaTKOM.
Permrenue TeKCTOBBIX 3a4a4.

BBIPAKEHUH, COAEpKALLUX CTEIIEHU.

BbINOJIHAT, NPUKHAKY M OLEHKY 3HAYEHUH YHCIOBBIX
BBIP@KCHUH, IPUMEHATH NPUEMBI IPOBEPKH PE3ybTaTa.
Hcnonp30BaTh IpU  BBIUUCICHUAX TMEepeMeCTUTEIbHOEe U
coyeTarejJbHOEe CBOMCTBA CJOKEHHSI M  YMHOKCHHS,
*pacnpeaeuTe/]bHOEe CBOMCTBO YMHOEHHSI OTHOCHTEIbHO
CJI0KeHHs ¥, CBOMCTBA apu(MeTHYeCKHUX AelCTBUH.
HccaenoBarb  4MCIOBBIE  3aKOHOMEPHOCTH,  IPOBOJUTH
YHUCJIOBBIE DKCIIEPUMEHTBL.

®opmyaupoBaTh ONpeldeJeHUusl JCIUTENId U KPaTHOIO,
HauOOJIBIIEr0 OOLIero JAENUTeNss M HaWMEHbBLIEro OOIIEero
KpaTHOIO, IPOCTOr0 M COCTABHOI'O YMCEJI; HCIIOJIb30BaTh 3TU
MOHATHUS TPU PELICHUH 337124 (IIPpU HEOOXOIMMOCTH € OTIOPO Ha
QITOPUTM IIPAaBUJIIA).

I[puMeHsITH AJrOPUTMbI BBIUMCICHUS HAHOOJIBIIETO OOIIEro
JETUTENs] ¥ HauMEHBIIEro OOIIero KpaTHOrO JABYX 4YHCET,
QJITOPUTM Pa3JI0KEHUS YHUCIIa Ha IPOCTHIE MHOXKHUTEIH.
HccaenoBarb cBOiiCTBa JIEIMMOCTH CYMMBI M INPOU3BEACHUS
YHCEeJl C OIIOPOM HA BOIIPOCHBIN IUIAH.

IlpuBoauTh, NpHMepPbLI YHCEI C 33JaHHBIMH CBOWCTBAaMH,
PACNO3HABATH BEPHbIE M HEBEPHBIE YTBEPXKIECHUSA O CBOMCTBAX
4lcell, OMPOBEPraTh HEBEPHBIE YTBEPXKJIEHUS C IOMOLIBIO
KOHTPIPUMEPOB.

KoncrpynpoBars  MaTemMaTHM4ecKHe  NpeNJIOKeHHUS]  C
MIOMOIIIBIO CBS30K «W», «UJIH», «ECIH. .., TO...» TI0 00pasIy.
Pemiath TEKCTOBBIE 331a4H, BKIIOYAIOIINE TOHATHS AEITUMOCTH,
apu(METHYECKHUM CIIOCOOOM, HCIOJIB30BaTh mepedop Bcex
BO3MO’KHBIX BAPUAHTOB C OIIOPOM HA BOIIPOCHBIN IUIAH.
MogaeanpoBaTh XOJ pELICHUs 3aJadd C IOMOIIBIO PUCYHKA,
CXEMBI, TAOJIUIIBL.

[TpuBoauTh, pazbHpaTh, OLIEHUBATH Pa3jJHYHbIE peLIeHUs],
3alMCH  pelleHHil TeKCTOBbIX 3aJa4 C HaIpaBIIAIOIICH
IIOMOILIBIO.

Kpurrnueckn OoneHHMBATh MOJY4YEHHBIH pPe3y/abTaT, HAXOIAMTh




OII.II/IﬁKI/I, OCYyIIEeCTBJAATH CAMOKOHTPOJIb, IPOBEPSASA OTBET HA
COOTBETCTBUE YCJIOBUIO.

Harassnnas
reoMeTpus.
IIpsimble Ha
IJIOCKOCTH
(7 9)

*[leprienaukynsipable npsimbie. [lapannensHbie npsiMbie *,

Paccrosgnue mexny AByMs TOYKaMH, OT TOYKH JO INPAMOH,
JUIMHA ITyTH Ha KBaJPaTHOM CETKE.
*[IpumMeps! IPAMBIX B IPOCTPaHCTBE *.

Pacno3HaBaTh Ha 4YepTekax, PUCYHKAaX Clydad B3aUMHOIO
PacroJIOKEHUS ABYX MPSMBIX.

M300paxkats ¢ MNOMOMBLI0 4YepPTEKHBIX MHCTPYMEHTOB
KJIeTyaToil Oymare JBe TepeceKaroluecs TMpsiMble, JIBE
NapajuleJbHbIE MPSMBIE, CTPOUTDH MPSIMYIO, NEPIEHAUKYISIPHYIO
JTAHHOM.

IIpuBoauTh npuMepbl [apajuIeIbHOCTH u
NEPIEHIUKYIIPHOCTH MPSMBIX B IPOCTPAHCTBE.

Pacno3HaBaTh B MHOIOYIOJIbHMKAaxX IEPHEHAMUKYISPHBIE U
napajulelbHble  CTOPOHBL. HM300pakaTh MHOIOYTOJBHUKH C
napaieIbHbIMU, EPICHIUKYISIPHBIMUA CTOPOHAMH I10 00pasiLy.
Haxoauth paccTosiHue MEXAy IBYMS TOYKaMH, OT TOYKH M0
psIMOM, IJIMHY IIyTM Ha KBaJApaTHOM CETKEe, B TOM 4YHCIIE
UCTOJb3Ys IIU(PPOBBIE PECYPCHI.

JApoou
(32 v)

OObIkHOBEeHHast  JpoOb, OCHOBHOE  CBOWCTBO  JIpoOH,
cokpaienue podei. CpaBHEHHE U YHOPSAAOYUBAHUE IPOOCH.
JlecsaTUuHbIe JPpOoOU M METpUYECKas CUCTEMa Mep.

Apudmernueckue  geictBUs ¢ OOBIKHOBEHHBIMH U
JECATUYHBIMH JPOOSMHU.

OtHomreHue. [leneHue B JaHHOM OTHOIICHHH. *Macmita0 *,
MIPOTOPIIUSL.

[Tonsite mporieHTa. BhIunciieHne MpOIeHTa OT BEIHYUHBI U
BEJIMYMHBI 10 €€ MPOLICHTY.

Perienne TeKCTOBBIX 33a7a4, COACPIKALIUX IPOOH U TPOIICHTHI.
[TpakTtuyeckas pabora «OTHOILIEHHE JTUHBI OKPYKHOCTH K €€
JUAMETPY».

CpaBHHMBaThL W YNOPSIOYMBATH JPOOH, BBHIGHPATH CIOCOD
CpaBHEHHs IpoOeit.

IpencraBasiTh JecATUYHbIE IpOOM B BHUAE OOBIKHOBEHHBIX
npoOeil 1 OOBIKHOBEHHBIE B BUJE JECATHYHBIX, HCMOJIL30BATH
IKBHBAJIEHTHBbIE TPEACTABJIeHUs IPOOHBIX YHCEN MpPU HX
CpPaBHEHHMH, TP BBIYHACICHUAX (TIpM HEOOXOAUMOCTH C
HaIPAaBJIAIOIIEN TOMOIIBIO).

Hcnoan3oBaTh JACCATHUHBIE JpoOM TpU MpeoOpa3oBaHUU
BEJINYUH B METPUYECKOU CUCTEME MED.

BoinoansaTs apudpmernyeckue AeiicTBHs C 0OBIKHOBEHHBIMH U
JECATUYHBIMH JPOOSMHU.

Beryucaars 3HAYCHUS BBIPAXKECHUH, coAepIKallux
OOBIKHOBEHHBIE M JeCATUYHbIE  JpoOW,  BBIOJIHATH
npeoOpa3oBaHus JpoOel, BHIOHPATHh CHOCO0, NPUMEHSTH
CBOIiCTBA apu(PMETHUECKUX JCUCTBHUN MM pallMOHATH3AIUN
BBIUHCIICHUM.




CocTaBisiTh OTHOILLICHUS U TPOINOPLUH, HAXOAUTH OTHOILCHUE
BEJIMYMH, JICJIUTh BEIMYMHY B TAHHOM OTHOIICHUH.

HaxoauTh J3KCHEPUMEHTAJNBLHBIM NMYTEM OTHOLIECHHUE JUIMHBI
OKpYXHOCTH K €€ juamerpy (mpd HEOOXOIUMOCTH C
HaIPABJIAIOIIEN TOMOIIBIO).

Haxonutp MacimTal® miaHa, KapThl U BBIYHMCISATH PACCTOSIHUSA,
UCTOJb3Ysl MacTald ¢ ONMOpoi Ha aNTrOPUTM y4eOHBIX JICHCTBUMA.
OOBSICHATBD, UTO TAKOE MPOLEHT, YIIOTPEOIATH 000POTHI peuH CO
CIIOBOM «IIPOIICHT». BhIpaxaTh NMPOLEHTHI B Ipo0SX U Jpodu B
MPOIIEHTaX, OTHOIIIEHUE JABYX BEJIMYUH B MPOICHTAX.
BbIuucasTh IPOIEHT OT YHCIIA U YHCIIO 10 €ro MPOIIECHTY.
Oxpyrasite JpoOu U MPOLEHTHI, HAXOAUTh MPUOIMKEHHUS YUCEI
PU HEOOXOAMMOCTH C UCIOIB30BAHUEM BH3YaJIbHOM OTIOPHI.
Pemath, 3agaum Ha YacTHW, TPOLEHTHI, MPONOPLMH, Ha
HaXoXJeHHe ApoOu (MIPOIEHTA) OT BETUYMHBI U BETMUUHBI TIO €&
npobu (TpoIeHTY), ApoOu (MPOIeHTa), KOTOPBIA COCTAaBIISICT
onHa BenuuuHa oOT aApyrod. IlpuBoauTh, pa3doupars,
OIIEHNBATDH PA3JIMUHBIC PELICHHUS, 3alUCH PEIICHUH TEeKCTOBBIX
3a7a4 Ipy HEOOXOIUMOCTH C HAMPaBJISIONIEH MOMOIIBIO.
H3Baekary uHpopManmuw u3 TaONIMIl W JHarpamw,
MHTEPIPETUPOBATH TabJIMYHBIC JIaHHBIE, OTIpeNIeNATh
HauOoJIbIIIee U HAUMEHBILIEE U3 MPEJICTABICHHBIX JaHHBIX.

Harassnnas
reoMeTpus.
Cummerpus
(6 9)

*Oceas cummetpus. LleHTpanbHas CHMMETpHSI.

[TocTpoeHne CMMMETPUUHBIX (UTYD.
CummeTpus B IpOCTpaHCTBE™.

Pacno3HaBaTh Ha 4epTEXax U M300paKEHUSAX, H300paxKaTh OT
PYKH, CTPOUTH C MOMOIIBIO MHCTPYMEHTOB (PUTypy (OTpE3OK,
JIOMaHyl0, TpPEYroJIbHUK, IPSAMOYIOJbHUK, OKpPYKHOCTb),
CUMMETPUYHYIO JAHHOW OTHOCUTEIBHO NIPSIMOW, TOYKH C
HaIIpaBJISAOLIECH IOMOLIBIO.

Haxoauth npuMepbl CUMMETPUHN B OKPY/KAIOILLIEM MUDE.
MopesupoBarh u3 Oymaru 1Be (QUIypbl, CHMMETpPUYHBIE
OTHOCHUTEIILHO IPSIMOM; KOHCTPYHMPOBATh TI'€OMETPUYECCKUE
KOH(UTypaluu, UCTIOJIb3Ysl CBOUCTBO CHMMETPUH, B TOM YHCIIE C
MTOMOIII0 ITU(POBEIX PECYPCOB C OMOPOI HA ANTOPUTM YUEeOHBIX
JNEUCTBUMN.




Bripaxenus
¢ OykBamMu
(69)

[Tpumenenne OyKB Ui 3aMCH MaTEMaTHYECKUX BBIPAKCHUN U
npeuiokeHuil.  *BykBeHHbIE  BBIDQKEHUS M YHCIOBBIC
IMOJCTAaHOBKU ™.

bykBeHHBIE paBEHCTBA, HAX0KICHUE HEU3BECTHOIO KOMIIOHEHTA.
DopMyIIBL.

Hcnoan3oBaTh OYKBBI JUIsI 0O003HAYCHMS YMCEN, TIPU 3alHCU
MaTeMaTUYeCKUX  YTBEPXKAEHUH, COCTaBIATH  OyKBEHHbBIE
BBIPAXKCHHUS IO YCIOBHUIO 3a1auH.

HccaenoBaTh  HECJOXKHBIE  YUCIOBBIE  3aKOHOMEPHOCTH,
MCIOJIb30BaTh OYKBBI JUISl UX 3aITUCH.

BbIYHCASITE YHCIOBOE 3HAUEHUE OYKBEHHOTO BBIPAXKEHHS HpPU
3aJJaHHBIX 3HAUYEHHUSIX OYKB C OMOpPOW Ha AITrOPUTM Y4EeOHBIX
JNEUCTBUMN.

3anuceiBaTh ¢hopmy.ibI: nepuMeTpa U IUIOINAIH
NpSMOYTOJIbHHMKA, KBaJApara; JIUHBI OKPYXHOCTH, IUIOLIAAN
KPYTa; BBIMOJHATH BHIMHCJIEHHS 110 3TUM (hOpMyJIaM.
CoctaBasaTh (GoOpMyJIbl, BBHIPAKAIOIIUE 3aBHCUMOCTH MEXIY
BEJIMYMHAMMU: CKOPOCTh, BPEMsl, PacCTOSTHUE; [IEHa, KOJIMYECTBO,
CTOMMOCTh; TPOU3BOJUTEINHHOCTh, BpeMs, O00bEM pabOTHI;
BBITOJIHATH BBIYUCICHHS 110 3TUM (hOpMYyIIaM.

HaxonuTh  HEU3BECTHBII  KOMIIOHEHT  apU(PMETHYECKOTO
JNEUCTBUA.

Harassnnas
reoMeTpus.
Durypsl

HA IJIOCKOCTH
(14 9)

YeThlpEXYroJIbHUK, [IPUMEPBI YETBIPEXYTOJILHUKOB.
IIpsMoyronpHuK, KBaapaTr: CBOWCTBA  CTOPOH,  YIJIOB,
MaroHaieu.

N3mepenue yrios. Buasl TpeyroJbHUKOB.

[lepumerp ™mHoroyrosbHuka. Ilmomans ¢urypsl. ®opmynsl
nepuMeTpa W IUIOMAgM OpsMoyrosibHuka. [Ipubnmxénnoe
HU3MEpeHue IIoImaau Guryp.

*[Ipaxktuueckas padota «[lnomane kpyra»*.

M300paxkaTh Ha HEIMHOBAHHOM W KieT4aTtoil Oymare c
HCII0JIb30BAHUEM YepTEKHBIX UHCTPYMEHTOB
YETBIPEXYTOJIBHUKHU c 3aJaHHBIMU CBOMCTBAaMH: c
NapajuleIbHBIMY, NEPIEHANKYISIPHBIMU, PAaBHBIMH CTOPOHAMH,
OpSIMBIMH  yIJIaMH W JIp., PAaBHOOEAPEHHBIH TpPEyroJIbHUK.
IIpennarars U 006CyA1aTh CIOCO0bI, AJITOPUTMBbI IIOCTPOCHUS.
HccaenoBarb,  HCIONB3YyS  OKCIEPUMEHT,  HaOIIOJCHUE,
MOJEIMPOBAHUE, CBOMCTBA  IPSAMOYIOJBHUKA, KBajpara,
pa3duBaTh Ha TPEYTrOJILHUKH C OTIOPOI Ha BOIIPOCHBIH IIJIaH.
O00CHOBBIBATH, ONMPOBEPraTh C IMOMOUIBI0 KOHTPIPUMEPOB
YIBEPXKACHUS O IPSAMOYTOJbHUKE, KBajpaTe, pacmo3HaBaTh
BEPHBIEC U HEBEPHBIE YTBEPKICHUS.

H3MmepATh U CTPOUTH C NOMOLIBIO TPAHCHOPTUPA YIVIBI, B TOM
4HClI€ B MHOTOYT'OJbHUKE, CPABHMBATBH YIJIbl; PACHO3HABATH
OCTpBbIE, IIPSIMBIE, TYIbIE, PA3BEPHYTHIE YTJIbL.

Pacno3naBatb, n300paxaTh OCTPOYIOJIBHBIN, IPSIMOYT OJIbHBIM,




TYIOYTOJIbHBIM, paBHOOEPEHHBIH, PaBHOCTOPOHHUM
TPEYrOJIbHUKKA (TIpU  HEOOXOJUMOCTH C  HCIOJIb30BAaHHEM
BU3YyaJIbHOW OTIOPBI).

Beruncaars [IEpUMETP MHOI'OYIOJIbHUKA, IIoaab
MHOTOYT'OJIbHUKA pa30MeHHEM Ha MPSMOYTOJIbHUKU, HA paBHBIC
(GUrypel, HCHOJB30BATH METPUUYECKUE EIUHHIBI H3MEPEHHS
JUTUHBI U TUIOIIAIU C OTIOPOH Ha allrOPUTM Yy4eOHBIX JeHCTBUH.
Hcnonb3oBath NpulIMKEHHOE M3MepeHHe JUIMH U IIOMAneH
Ha KjeTr4yatoil Oymare, NpUOMIKEHHOE HW3MEPEHHUE JTHMHBI
OKPYXHOCTH, IUIOLIAIU Kpyra.

IHoaoxxurTeabHLIE U

Ienple  4yucina. *Monynb 4yucia, reoMerpuyeckas

IIpuBoauTH, mNpHUMepPHI HCIOIL30BAHHUS B PEAIBHOU KU3HU

OTpULATEJbHbIE | MHTEPIpeTalus MOAYIs. YUCIIOBBIE TPOMEKYTKH *. MIOJIOKUTEIBHBIX U OTPULIATENBHBIX YUCEIL.
yucjaa TloNOKHUTeNbHBIE M OTpULATENbHbIE uHcia. CpaBHEHHE N300pakaTh LieIble YUCIIA, OJOKUTEIbHBIE U OTPULIATEIbHBIC
(40 ) MOJIOKUTENBHBIX M OTPULATENBHBIX uncel. Apudmernueckue | THCIa TOUKaMH Ha YHUCIIOBOM IIPSIMOM, HCNOJIb30BaTh YUCIOBYIO
JIEHCTBHS C HOJIOKUTENBHBIMU U OTPULATENbHBIMY unciamy, | TPAMYIO JUI CPABHCHUS HHCCIL.
PelleHIe TEKCTOBBIX 3a/1ad. IIpumeHsiTH NpaBuUJIA CPABHEHUS, YNOPSAAO0YUBATHL LIEIbIC
qucia; *HaxXoAuTh MOAY/Ib uKcia ™.
@opMyIHPOBATH MPABUJIA BEIYUCIEHUS C TIOJOXKUTEIBHBIMU U
OTPHULIATEIIBHBIMUA YHUCIAMH, HAXOAMThb 3HAYEHHS] YHUCIIOBBIX
BBIPAXKECHUM, coJeprKaluX JNEUCTBUSA
C TOJIOKUTEIBHBIMA M OTPHUIATENbHBIMU YUCIAMHU  TIPH
HEO0XOAMMOCTH C OTIOPOI Ha AITOPUTM IPaBUIIA.
IIpumeHATH CBOMCTBA CIHOXEHUA U YMHOXEHUS A
npeoOpa3oBaHus CYMM U MTPOU3BEIACHUH.
IIpencraBienue [IpaMoyronpHass  CUCTEMa  KOODAMHAT Ha  IUIOCKOCTHU.| O0BACHATHL M WJIIOCTPUPOBATH MOHSITHE IPSAMOYTOJIBHOU
AAHHBIX KoopanHaTsl TOUKH Ha MIIOCKOCTH, abCIiicca U OpAHATA. CUCTEMBl  KOOPAMHAT  HA  IUIOCKOCTH,  MCIOJb30BaTh
(6 9) CToGYATHIC U KPYTOBBIC HATPAMMEL. TEPMHUHOJIOTHIO; CTPOUTH HA KOOPAMHATHOM MJIOCKOCTU TOYKH U

[Tpaktuyeckas pabdora «IlocTpoenue quarpamMm.
Pemrenne  TEKkCTOBBIX — 3ajad,  COJAEpIKAIIMX
MpeJCTaBICHHbIC B TAOMHUIIAX U HA AUArpaMMax.

JIaHHBIE,

(bI/IprI:I o 3aJaHHBIM KOOpJAWHATAM, HAXOAUTH KOOPJAWHATHI
TOYEK.

Yurarh cTosI0uaTele u KpyroBblI€ Jrarpammesl;
WHTEPNPETHPOBATDH JJAHHBIE; CTPOUTH CTOJIOUATHIE AT PAMMBI.
Hcnoan3oBaTs MH(pOpMAaNMIO, NPEICTABICHHYIO B TaOIHUIIAX,




Ha AuarpaMMmax s pelleHds TEKCTOBBIX 3aJad M 3aJad H3
peanbHOM KU3HH.

Harassnnas
reoMeTpus.
Durypsl

B IPOCTPAHCTBE
(9 9)

*[IpsiMOyroNpHBIN Napaiesnienunes, Kyo, mpusma, nupamuia,
KOHyC, muiuuHap, 1map u  chepa.  HzoOpaxenue
MIPOCTPAHCTBEHHBIX ¢buryp. IIpumepsl pa3BEPTOK
MHOTOT'PaHHUKOB, IIMIIMHAPA U KOHYCA.

IIpaxTrueckas pabota «Co3nanue MOJEIIeH
MPOCTPAHCTBEHHBIX (PUTYDPY.

[Tonsitne o60BEMA; eauHHIBI u3MepeHus o0béMa. OO0BEM
IPSIMOYTOJIBHOTO Mapasuienenumnesna, Kyoa, popmyisl oobéma ™.

Pacno3HaBaTh Ha 4epTEKaX, PUCYHKAX, OMUCHIBATH ITUPAMUTY,
IpU3My, LWIMHIP, KOHYC, LIap, M300paskaThb HX OT DPYKH,
MOJeJUpPOBaTh W3 Oymaru, IJIacTUIMHA, MPOBOJIOKH U JIp. C
Hamnpasistomeil nomoiso. [lpuBoANTL MpHUMeEPBI OOBEKTOB
OKPYXKAIOILEero MUpa, UMEIOUINX (POPMBI Ha3BAaHHBIX TEJ.
Hcnonb30BaTh TEPMUHONOTHIO: BEpIIMHA, peOpo, TIpaHb,
OCHOBaHUE, BBICOTA, PAJIUYC U IUAMETP, pa3BEPTKa.

N3yuaTh, UCHOB3Yys SKCIEPUMEHT, HaONIOJICHHE, U3MEpPEHHE,
MOJEIMPOBAHUE, B TOM YHUCIIE KOMIIBIOTEPHOE, U ONMHMCHIBATH
CBOIICTBA HA3BAHHBIX TECJI, BBISABJATH CXOACTBA W Pa3Iu4Hs:
MEXAY NUPaMUAON U IMIPU3MOM; MEXAy HUIMHIPOM, KOHYCOM U
IaPOM.

Pacno3naBath pa3BEPTKU Napajulenenunesna, Kyba, MpHU3MBI,
UPaMHbI, KOHYCa, HWIMHIPA; KOHCTPYHPOBATh JIaHHBIEC TEJa
U3 pas3BEPTOK, C€O31aBaTb HX MOJEIU C HaIpaBIAIOLIECH
IIOMOILIBIO.

Co31aBaTh MoOJeJIH IPOCTPAHCTBEHHBIX (uryp (u3 Oymarw,
MIPOBOJIOKH, MJIACTHIIMHA U JIp.) C ONOPON Ha aJITOPUTM y4eOHBIX
JNEUCTBUMN.

H3mepsiTh Ha Mogeasix: JUIMHBI pEOEp MHOTOTPaHHUKOB,
IUaMeTp Iapa.

Boruncasite mo  ¢gopmynam: 00bEM  NPSIMOYTOJIBHOTO
napajienenumnena, Kyoa; HCIONb30BaTh EIUHHUIBI U3MEPEHUs
00B€Ma; BBIMHCIAATH OOBEMBI TEJ, COCTABJICHHBIX W3 KyOOB,
napaulelenuIeoB; pemaTh 3aJa4| C PEAJbHBIMU JTaHHBIMU C
OTIOPOi Ha CIIPABOYHYIO HH(OPMAITHIO.

IMoBTOpEHHUE,
0000mIEeHNE,
cUCTeMaTHU3alus
(20 v)

[ToBTOpEeHNE OCHOBHBIX MOHSATUH W METOJOB KypcoB 5 u 6
KJIacCOB, 0000IIIEHNE U CUCTEMATH3AIINs 3HAHUIA.

BopryucasaTes 3Ha4CHNS BBIPAXKECHUMN, COIEPXKAILIUX HATypaJIbHBIC,
Lenble,  IOJIOKUTENbHBIE W OTpPULATENbHBIE  YHUCIA,
OOBIKHOBEHHBIE =~ M JECATUYHbIE  JpoOW,  BBIOJIHATH
npeoOpa3oBaHUsl YUCEN U BBIPAKEHUN NPH HEOOXOJUMOCTH C




HaIIpaBJISAOLIECH IOMOLIBIO.

Bri0upaTth cniocod cpaBHEHHS YUCEIl, BHIYMCIECHUN, IPUMEHSATH
CBOIicTBA apu(PMETHUECKUX JCUCTBHUN MJs pallMOHATH3AIUN
BBIUHCIICHUM.

PemaTh npocreiimme 3a1a4m U3 peajlbHON )KU3HU, IPUMEHATH
MaTeMaTH4YecKMe 3HAHMA /I pEUICHUs 3a1ad U3 JPYrux
IIPEAMETOB.

Pemathb npocreiimue 3aga4n pa3sHbIMHU CIIOCO0aMu.
OcymecTBJASTh CAMOKOHTPOJb BBINOJHAEMbBIX JEHCTBUA H
CaMOIIPOBEPKY PE3YJIbTATA BBIUUCICHUMN.

TEMATHYECKOE INTAHUPOBAHHUE YYUEBHOI'O KYPCA «AJITEBPA» (I10 I'OJAM OBYUYEHMUS)

7 kaace (e menee 102 u)

HasBanmne

pasaeJia (TemMbl)
Kypca (4uciio

OcHoBHOe coepkaHue

OcHOBHBIE BU/IBI eSITeIbHOCTH 00y4ar0IMXCs

4acoB)
Yuciaau [ToHsiTHE palMOHATEHOTO YHUCIIA. CucreMaTH3UPOBATH U 000TalATh 3HAHUSI 00 OOBIKHOBEHHBIX
BBIYHCJICHHUS. ApudmeTrnueckue JEHCTBUS C paIlMOHAIBHBIMU YHCIAMU. | U JECATUYHBIX APOOSX.
PanuonajnHbIe CpaBHeHUe, YIOPSAIOUYNBAHUE PAIMOHATLHBIX YHCE. CpaBHMBATBH H YHNOPSI0YMBATH APOOH, TPeoOpa3oBbIBas MPHU
L7 (W) 2] CreneHb C HATYPATBHBIM MTOKA3aTEIEM. HEOOXOIMMOCTH  JIeCSITHYHBIE JIpoOM B  OOBIKHOBEHHBIE,

(25 1)

Pemienne OCHOBHBIX 33aJau Ha APOOH, MPOLIEHTHI U3 PEATbHOM

IIPaKTUKHU.
IIpu3Haku  #EIUMOCTH,  Pa3JIOKECHUS
HaTypaJIbHBIX YUCEIL.
PeanbHble 3aBUCUMOCTH. IIpsimas
IIPONOPLIUOHATIBHOCTH.

MHOXHUTCIN

OOBIKHOBEHHBIE B JIECATHYHBIC, B YACTHOCTH B OECKOHEUHYIO
JECSITUYHYIO IPOOB.

IIpumensiTe  pa3sHooOpa3Hble  CcHOCOOBI M NPHEMBI
BBIYMCJIEHUS 3HAYeHMii APOOHBIX BhIPAKEHUH, COAEPIKAIIUX
OOBIKHOBEHHBIE W  JECATHYHBIE JpOOHM: 3aMEHATh IpH
HEOOXOJUMOCTH  JECATUYHYIO  JpOOb  OOBIKHOBEHHOW U
OOBIKHOBEHHYIO JECATHYHOM, MPUBOJIUTH BhIpakeHUe K (opme,
HauOosiee yHOOHOW Ui BBIYMCIEHUH, NpPeoOpa30BBIBATH
IpoOHBIE BBHIpAKCHHUS HA YMHOXCHHME U JICIEHUE IECATUYHBIX




npo0eit K IeCTBUSM C LENIBIMU YUCIIaMU (ITpU HEOOXOMMOCTH C
HaIPaBJIAIOIIEN TOMOIIBIO).

IIpuBoAuTH 4YMCJIOBble U OYKBeHHbIe NMPUMepPbl CTEHEHHU C
HATYpaJIbHBIM TIOKa3aTesieM, OOBSCHSS 3HAYCHUS OCHOBAHUS
CTENEHU U TOKa3aTessl CTeNEHU, HAXOIUTh 3HAUCHUs CTeTeHei

Buza a (a — moGoe palMOHATBLHOE YMCIIO, I — HATYpalbHOEe
YHCII0) C OTIOPOil Ha CIIPAaBOYHYIO HH(POPMALIHUIO.

[lorumars cMbICJa 3anucd OOJbIIMX YHCeJ € IOMOUILIO

AeCATHYHBIX Apolei U cTeneHeil ynciaa 10, IpUMEHATh UX B

peabHBIX CUTyalusIX.

IIpumeHATH IPU3HAKU ACTUMOCTH, PA3I0KEHUS HA MHOKUTEIN
HaTypaJIbHbIX YHCEIL.

Pemiars npocreiinme 3a1a4u Ha 4YacTH, IPOLEHTHL, IIPOIIOPLIHH,
Ha Hax0XAeHue qpoOu (MPOIEHTa) OT BETMYUHBI  BEJTHYHHBI 110
e€ npobu (TporeHTy), 1podu (TIPOIeHTa), KOTOPBIA COCTABIISET
ogHa BenuuuHa oOT aApyrod. IlpuBoauTh, pa3doupars,
OIleHUBATH PA3JINYHbIC PEILEHUS, 3alIUCU PEIIEHUN TEKCTOBBIX
3az1ad.

Pacno3HaBaTh U 00BSICHATH, OIIMPAsICh HA ONIPEAETICHUS], ITPSIMO
IIPONOPLIMOHAJIBHBIE u o0OpatHo IIPONOPLUOHAJIbHBIE
3aBHUCHUMOCTU MEKJYy BEIMUYMHAMU; NPUBOAUTH MPUMeEPBI dTUX
3aBUCUMOCTEHl W3 peaJlbHOTO MHpa, M3 JPYrux Y4eOHBIX

IIPEIMETOB.
Pemarp mpocrelinne NMPpaKTHKO-OPMEHTHPOBAaHHbIC 3a1a4u
Ha  JIpo0W, TNPOLEHTbI, TMNpPAMYKW H  O00paTHYIO

NPONOPUHOHATBHOCTH, IPOIOPLH.

Auredpanyeckue
BBIPaKCHH S
(27 9)

byksenHsbie BeipaxkeHus. [lepeMenHsble. JlonycTUMBbIE 3HAYCHUS
nepeMeHHbIX. DOpMyIIbL.

[IpeoOpazoBanre OYKBEHHBIX BBIPAKEHH, PACKPBITHE CKOOOK
Y TIPUBE/ICHUE TTOJOOHBIX CIIaraeMbIX.

CBolicTBa CTENEHU C HATYPaJIbHBIM I10Ka3aTEIEM.
MHoOrouneHsl. Cnoxenue, BBIYMTAHUE, YMHOXEHHE

Osaagern Ha 0azoBoM YPOBHE anredpanveckoit
TEPMUHOJIOTUEH M CHMBOJIUKOW, MPUMEHATH €€ B IPOLECCE
OCBOEHHS y4eOHOTO MaTepuana.

Haxonuth 3HaueHUsT OYKBEHHBIX BBIPRKEHUH TNpPHU 3aJaHHBIX
3HA4YCHUSAX OYKB; BBHITIOJIHATH BEIYMCICHUS 110 GOpMYIIam.
BbInoaHsITH TpeoOpa3zoBaHus LIEI0T0 BRIPAXKEHUSI B MHOTOUJICH




MHOrounaeHoB.  DopMynbl  COKpAaIEHHOIO  YMHOXEHUS.
PasnoxxeHre MHOTOYWICHOB HA MHOYKUTEIIH.

MPUBEICHUEM MOJOOHBIX CIIaraeMbIX, pACKPBITHEM CKOOOK.
BbINOTHATL YMHOXKEHHWE OJHOWIEHA HAa MHOTOWIEH U
MHOTO4YJE€HAa Ha MHOTOWIEH, MPUMEHSITh (OpMyJbl KBajapara
CyMMBI W KBajpaTa pa3HOCTH C OIOPOH Ha CIPABOUYHYIO
uH(pOpMaIIHIO.

OcyuiecTBJIsATh PA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIH
myTéM BBIHECEHHUS 32 CKOOKH OOIIEro MHOXKUTEINS, IPUMEHEHUS
dopMynbl  pa3sHOCTH  KBaJpaToB, (GOPMYT  COKpPAIIEHHOTO
YMHOKEHHSI C OTIOPOH Ha CIPAaBOYHYIO HH(POPMAIIHUIO.
Ipumensitb 1peoOpa3oBaHWE MHOTOWICHOB Ui PEIICHUs
pa3NUYHBIX 3324 M3 MAaTEMaTUKH, CMEXKHBIX IpPEIMETOB, U3
peanbHOMN MPAKTUKH.

3HAKOMHUTBCS ¢ HCTOPHEi Pa3BUTUS MaTEMaTHKH.

YpaBHeHus
U HEPaBEHCTBA
(20 v)

YpasHeHue, IIpaBUIIa npeoOpa3oBaHus YpaBHEHUS,
PaBHOCUIIBHOCTb YPaBHEHHUM.

JInHeliHOe ypaBHEHME C OJHOM IIEPEMEHHOU

IIEPEMEHHOM, PELLICHUE JTMHEMHBIX YpaBHEHU. Perienue 3anau
C IOMOILBIO YPABHEHHUH.

*JluHeliHOE ypaBHEHHUE C IBYMS NIEPEMEHHBIMU U €ro Tpaduk ™.
Cucrema ByX JUHEMHBIX YPaBHEHUH C JABYMS IEPEMEHHBIMH.
Pemenue cucreM ypaBHEHHI CIOCOOOM TIOJICTAHOBKUA U
CIIOCOOOM CIIOKEHUSI.

PemaTh JIMHEWHOE YpaBHEHUE C OJTHOM IIEPEMEHHOU, MPUMeEH S
NMpaBWJIa Iepexoa OT UCXOJAHOIO YPaBHEHHUs K PaBHOCUIIBHOMY
eMy 6ostee mpoctoro Buja. [IpoBepsATs, SBISETCS 1M KOHKPETHOE
YHUCIIO KOPHEM YPaBHEHHUS.

[Moadupars mpuMepbl Iap 4YKUCEI, SABISIOLIUXCS PELICHUEM
JIMHEWHOI'O YPAaBHEHUS C ABYMs IIEPEMEHHBIMMU.

CTpouth B KOOPAWHATHOM IUIOCKOCTH TIpaduK JIUHEHHOTO
ypaBHEHUS C ABYMS NEPEMEHHBIMH (IIpU HEOOXOJMMOCTH C
MCIOJIb30BAHMEM CMBICIIOBOM OIOPHI); TOJNB3YSICh TpaduKoM,
NPUBOIUTH MPUMeEPbI PELIECHUS YPABHEHHUS.

HaxoauTh pelieHme CUCTEMBl IBYX JIMHEMHBIX YPaBHEHHUM C
JBYMSI IEPEMEHHBIMU C OTIOPOH Ha aJTOPUTM YUEOHBIX ICHCTBUH.
CocTaBJsITh M pemiaTh YPABHECHUE UM CUCTEMY YPaBHEHHUMU 110
YCIOBHUIO 3aJa4d, MHTEPIPETUPOBATL B COOTBETCTBUU C
KOHTEKCTOM 3a/lauyd IIOJIyYCHHBIH pE3ylabTaT C ONOPOM Ha
BOIIPOCHBIH IIJIaH.

Koopaunatsl
U rpauKu.
DyHKUUHA

Koopaunata Touku Ha mnpsMoil. YMCIOBBIE NPOMEKYTKH.
Paccrosnue Mexay 1ByMs TOYKaMU KOOPAUHATHOU IPSMOKN
IIpssMoyrompHas cucremMa KOOpAMHAT Ha IJIOCKOCTH. [IprumMephl

H3o0paxats Ha KOOPAWHATHOU IpsAMOM TOYKH,
COOTBETCTBYIOIIIME 3aJaHHBIM KOOpAMHATAM, JIy4H, OTPE3KH,
WHTEPBAJIbI; 3aMCHIBATh UX Ha aJreOpandecKoM s3bIKe.




(24 1)

rpaduKoB, 331aHHBIX (hopMynamu. UTeHne rpaguKkoB peabHbIX
3aBHUCHUMOCTEN.

[Tonstue ¢ynkuun. I'padpuk ¢ynakiun. CpoiicTBa (QYHKIHIA.
Jluneiinas  ¢ynkuus. Iloctpoenue rpaduka JIHUHEHHON
¢ynkuuu. I'paduk pynkuun y =kx + b.

OTMeuyaTh B KOOPAMHATHON MJIOCKOCTH TOYKH 10 33JaHHBIM
KOOpAMHATaM; CTPOUTHh TI'pa(UKU HECIOXKHBIX 3aBHCHUMOCTEH,
3aJJaHHBIX (QOpPMYJIaMH, B TOM YHUCIIE C MOMOUIBIO HU(POBBIX
nabopaTopHii.

IIpuMeHsiTh, H3y4aTh NPEUMYIECTBA, MHTEPNPETHPOBATH
rpaduueckuii crnocod MpeACTaBICHUs U aHaIu3a pa3sHooOpa3HOH
KU3HEHHOU MH(pOpPMAIHH.

OcBanBaTh Ha 0a30BOM YpOBHE MOHATHE (YHKIMH, OBIA/IEBAThH
(GYHKIMOHATBHON TEPMHHOJIOTHEH.

Pacno3HaBarth JuHEHHYIO QYHKIMIO ¥ = kx + b, onmHCHIBATH
e¢ CBOMCTBA B 3aBUCUMOCTH OT 3Ha4eHUH K0d3(puuimeHToB k u b
(pu HEOOXOMMOCTH C ONIOPOI Ha ANTOPUTM IPABUIIA).
Crpouth rpadukm JTuHeHON QyHKumu, GyHKuu y = kx + b
Hcnonb3oBaTh nng)poBbIe pecypebl Ul IOCTPOEHUS TpaduKos
(GyHKUIUH ¥ U3y4EeHUS UX CBOWCTB.

[IpuBoUTE TpPUMEpPH! JIMHEHMHBIX 3aBUCUMOCTEM B PpEAIBHBIX
nporeccax u sIBICHUSX.

IloBTOpEHUE
1 00001IeHne
(69)

IloBTOpEHNE OCHOBHBIX NOHATUH M METOJOB Kypca 7 Kiacca,
000011eHNE 3HAHUIL.

BeiOupatrh, mnNpUMeHATH CHOCOOBI  CPAaBHEHUSA  YHCEIl,
BBIUMCIICHUH,  TpeoOpa3oBaHUil  BBIPAKEHUH,  pEIICHUs
ypaBHEHUU IPU HEOOXOIUMOCTH C HAIPABIISIIONIEH TOMOIIBIO.
OcyumecTBJISTh CAMOKOHTPOJb BBINOJHAEMbBIX JIEHCTBUU H
CaMOIIPOBEPKY pe3yibTaTa BBIUMCIEHUH, IpeoOpa3oBaHU,
IIOCTPOCHUH.

PemaTh npocreiimme 3a1a4m U3 peajlbHON )KU3HU, IPUMEHATH
MaTeMaTH4YecKMe 3HAHMA /I pEUIeHUs 3a1ad U3 JPYrux
IIPEAMETOB.

Pemiars mnpocreiiliie TEKCTOBBbIE 3aJa4d, CPaBHHUBATD,
BBIOMPATH CIIOCOOBI PELICHUS 3a1a4U.

8 kiacc (ue menee 102 u)




Ha3Banmue
pasaeJia (TemMbl)
Kypca (4uciio
4acoB)

OcHoBHOe coepkaHue

OcHOBHBIE BU/IBI 1eSITeIbHOCTH 00y4ar0MXCst

Yuciaau
BBIYHCJICHHS.
KBagpaTtnble
KOpPHH

(159)

KBanpatHslii kopeHb u3 uncina. *IloHsTre 00 HppaMOHATBHOM
yucye. JlecaTuuHble TpUOINKEHUS UPPALMOHATIBHBIX YHCEIL.
JleticTBuTenbHble uncna. CpaBHEHUE JICHCTBUTEIIBHBIX YUCET *,
Apudmernueckuii KBaApaTHbIN KOPEHb.

VpaBHeHuE Buaa x> = a.

CaoiicTBa apu(pMETHYECKIX KBaJpaTHBIX KOpHEH.
[IpeoOpa3oBanre  YHUCIOBBIX  BBIPAXKEHHUH,  COAEpIKAIIUX
KBaJpPAaTHbIE KOPHHU.

®opMyJIMPOBaTH OMNpeieseHne KBAIPAaTHOIO KOPHS U3 YHUCIA,
apu(pMETHYECKOTO KBAJPATHOTO KOPHS MPU HEOOXOIUMOCTH C
BU3yaJIbHOU OIIOPOM.

IIpumeHsITH OINEpalMIO H3BJICYEHMS] KBAJIPATHOTO KOPHS U3
YHCIa, HCMOJIb3Y ITPH HE00X0IMMOCTH KAJIBKYJISITOP.
OueHuBaTh KB3JpaTHbIE KOPHHU ILEJIBIMM UYUCIAMH U
JECATUYHBIMH JPOOSMHU.

CpaBHUBATL M YNOPSAJOYMBATL  pAalMOHAIbHBIE U
UppalMOHAJIbHBIE YUCIIA, 3alIMCAHHBIE C TIOMOIIBIO KBAJPaTHBIX
KOpHEH Mpu HEOOXOAUMOCTH C HAMIPABJISIONICH TTOMOIIBIO.

I/ICCJ'Ie)lOBaTb YPaBHCHUC )C2 = d, HaxXxoAuThb TOYHBIC H

npubImKEHHBIE KOpHU Tipu a > 0.

HccaenoBath CcBOMCTBA KBAaJpaTHBIX KOpPHEH, IPOBOJS
YHCJIOBBIE JKCIIEPUMEHTBI C HCIOJIb30BAHUEM KaJIBKYJISATOpA
(koMIIBIOTEPA).

IlpuMeHaTE CBOMCTBA apu(pMeTHYECKHX KOpHEeH I
npeodpa3oBaHus BbIPAKEHUIA.

BemmosiHATL, mpocTelimme nNpeodOpa3’oBaHUSl  BLIPAKCHMM,
coJiepKalluX KBaJpaTHbIE KOPHHU. BplpakaTb NEepeMEHHbIE W3
reOMETPUYECKUX U (pu3ndeckux GopMys Mpu HEOOXOIUMOCTH C
OIIOPOM Ha IPaBUIIO.

BoruncasTe 3HaUeHHs BBIPAXXEHUN, COJEPKALIUNX KBaJpaTHbIE
KOPHH, HCTIONB3YS TPU HEOOXOAUMOCTH KAIBKYISATOP.
Hcnoab3oBaTth B XOAE PpEIIEHUA 3aJady  dJIEMEHTapHbIE
NPEJCTAaBICHNUS, CBA3aHHBIE C MPUONMKEHHBIMU 3HAYCHUSIMU
BEJIMYMH.

3HAKOMUTBCA C HICTOPUEH Pa3BUTHUS MaTeMATHKH.

Yuciaan

Crenenb c 1enbIM IokazareneM. CTaHAapTHas 3alich YUCIA.

®opmyaHpoOBaTh ONpeeJieHne CTEICHH ¢ LENIBIM II0Ka3aTelIeM




BBLIYMCJICHUS.
Crenenn

¢ eJbIM
nmokasartejeM
(74)

PazMepsl 00OBEKTOB OKpYKAIOIIET0 MHUpPA (OT 3JIEMEHTAPHBIX
YaCTHI] 0 KOCMUYECKUX 00BEKTOB), JIUTEIHHOCTD MPOIIECCOB
B OKPY)KaOIlleM MUpE.

CBolicTBa CTENEHHU C LENIBIM I10KA3aTEIIEM.

(pu HEOOXOMMOCTH IO BU3YaJIbHOMN OIOpeE).

IpeacTaBasTh 3aMUCch OOJIBIINX U MAJIBIX YHCET B CTAHJAPTHOM
Bujge. CpaBHHMBAThL 4YHCIa M BEIUYMHBI, 3allCAHHbBIE C
ucnoJib3oBanueM crenenu 10.

Hcnoab3oBaTh 3amMch 4YKMCEI B CTaHJApPTHOM BUJAE AN
BBIPQXKECHUS Pa3MEpPOB OOBEKTOB, JIUTEIBHOCTH MPOIECCOB B
OKpYXKaIOILEM MUDE.

®opMyJIHPOBATh, 3aIUCLIBATL B CHMBOJIHYECKOH (popme U
WLIIOCTPHPOBATh NPHUMEPAMM CBOMCTBA CTEIIEHU C LEIBIM
nokazateneM (Ipd  HEOOXOIMMOCTH C  HCIOJIb30BAHUEM
BU3YyaJIbHOW OTIOPBI).

I[Ipumensitb  cBoiicTBa CTENeHM s IpeoOpa3oBaHUs
BBIPAKEHUH, COJEpKAIMX CTENEHU C LEIbIM I0Ka3aTeleM C
WCIOJIb30BAHMEM  CIPAaBOYHON uWH(pOpManuu. BpINOJIHATHL
AelicTBUSI C YUCIAMM, 3allUCAaHHBIMU B CTaHJApPTHOM BUJE
(yMHO>K€HuUe, JeJIeHUEe, BO3BEJCHUE B CTEIICHB).

Auredpanyeckue
BBIPasKEeHHS.
KBaaparubiii
TPEXYIEeH

(59

KBanpatsslii TpéxuneH. PaznoxkeHue KBaapaTHOro TpEXdsieHa
Ha MHOXUTEIHN.

Pacno3HaBarb  KBaJpaTHBIM  TPEXWICH,  YCTaHABIUBATH
BO3MO>KHOCTB €r0 pa3JIOKCHUS Ha MHOKHUTEIIN.

PacknagpiBaTh HAa MHOMKHUTEIHM KBAaJIPAaTHBIM TPEXWIEH C
HEOTPHLIATENIbHBIM TUCKPUMUHAHTOM TIpU HEOOXOJIUMOCTH C
OIIOPOM Ha AIITOPUTM IIPABUIIA.

Auredpanyeckue
BBIPasKEeHHS.
Auredpanyeckasi
ApooOL

(154)

Anrebpanyeckast 1poOb. JlomycTumble 3HAUCHHS IEPEMEHHBIX,
BXOJIAIINX B aireOpandeckue BeipakeHuss. OCHOBHOE CBOMCTBO
anreOpandeckoit 1poou. CokpaiieHue apooeii.

Crnoxenue, BBIYUTAHUE, YMHOXEHHE M JIeJIeHHe
anreOpandyeckux apoOeil. I[IpeoOpazoBaHue BBIpaXeHUid,
cozepkalux anredopandeckue Apoou.

3anuceiBaTh anredpanueckue BoipaxkeHus. Haxoauts o0nacts
ONPEENICHUS PALIMOHAIILHOTO BBIPAXKEHHUS.

BbINOJIHATH YKCIOBBIE MOJCTAHOBKH M BBIYMCJIATH 3HAUCHHE
apoOu, B TOM YHCIIE C TOMOIIBIO KaIbKYJIATOPA.
®opMyTHPOBATH OCHOBHOE CBOICTBO alreOpandeckoil qpodu u
NPUMEHSITH €T0 JUIA TpeoOpa3oBaHus ApOOeH.

BbInoTHATL JeiicTBUsI C anreOpandecKuMu JApoOsSMH  TIpU
HEOOXO/JMMOCTH C Hampapisiomed nomouibio. [IpuMeHsaTs
npeoOpa3oBaHus BBIPAKEHUN ISl pelIeHHs 331ad. BeIpakarth
nepeMeHHble u3 QopMmyn (PU3NUECKUX, TECOMETPUUYECKUX,
OTMCBHIBAIONINX OBITOBBIE CUTYallUH) MPH HEOOXOJUMOCTH C




HaIIpaBJISAOLIECH IOMOLIBIO.

YpaBHeHus

1 HepaBeHCTBA.
KBagpartnsble
YPaBHEHHS

(15 4)

KBanpatHoe ypaBHeHue. HemonHoe kBajgpaTHOE ypaBHEHHUE.
®opmyna KopHEH kBagpaTHoro ypaBHeHus. *Teopema Buera™.
Pemenue ypaBHeHui, cBOAAIUXCA K KBaApaTHbIM. [Ipocreiimue
IpOOHO-palMOHATbHBIE YPAaBHEHUSI.

Pemenne TEKCTOBBIX 3aJad C IOMOIIBIO  KBaJApaTHBIX
YPaBHEHUHU.

Pacno3naBath KBaJpaTHbIC YPAaBHECHUS.

3anuceiBaTh (OpPMYJy KOpHEH KBaJpaTHOIO YpaBHECHUS,
peliaTh KBaJpaTHble YPaBHEHHs] — IIOJIHbIC U HEIOJHBIE (C
HCIOJIb30BAHMEM CIIPABOYHOM HH(pOPMAIIIH).

IIpoBoauTs  mpocTellIMe  HMCCICI0OBAHUS  KBAJPATHBIX
YPaBHEHUHU.

Pemath ypaBHeHusi, CBOIAIIMECA K KBaJPAaTHBIM, C IIOMOIIBIO
npeoOpa3oBaHUi U 3aMEHON IEPEMEHHON C OMOPO Ha aJITOPUTM
IIpaBuUIIa.

Ha0arogate M aHaam3MpoBaTh CBSA3b MEXKIY KODHSAMU U
KO3 pUIIMEHTaMH KBaJIPaTHOTO ypaBHEHHUSI.

*[IpuMeHsTh TEOpEMY Buera JUISL pelIeHus
3a1a4 (C UCTIOJIB30BaHUEM 00pasia)™.

Pemaths TekcTOBBIE 3agauM aIreOpandeckuM CIOCOOOM:
NEPEXOJAUTh OT CIOBECHON (HOPMYIMPOBKH YCIOBHUS 3a/aud K
anreOpandeckoi MOJIenu MyTéM COCTaBJICHUS YpaBHEHUS (IIpH
HEOOXO/JMMOCTH €  HAalpaBIAIOMIEd IMOMOIIBIO);  pemaTh
COCTaBJICHHOE YPAaBHEHUE; HHTEPIIPETUPOBATH PE3YJILTAT.
3HAKOMHUTBCS ¢ HCTOPHEl Pa3BUTUS alnreOpsl.

YpaBHeHus

U HEPaBeHCTBA.
Cucrembl
yYpaBHeHHH

(13 4)

JluneliHOe ypaBHEHHE C JABYMS IEPEMEHHBIMHU, €ro Tpaduk,
IIPUMEPBI PELICHUS] YPABHEHUM B LIEJIBIX YHACIIAX.

Pemrenne cucreM [AByX JIMHEWHBIX YPaBHEHHM C JBYMs
nepeMeHHbIMU. [Ipumepsl pelleHuss CHUCTEM HEJIMHEWHBIX
YPaBHEHUH C ABYMs [IEPEMEHHBIMM.

*'paduueckass  WHTEpHpeTanusi ypaBHEHUS C  JByMs
MEPEMEHHBIMHU U CUCTEM YPaBHEHUH C IBYMs IIEpEMEHHBIMHU *,
Perrenne TEKCTOBBIX 33714 C IIOMOLIBIO CUCTEM YPABHEHUN.

Pacno3HaBaTthb JIMHEIHBIE YPABHEHUS C JABYMS IEPEMEHHBIMMU.
Crpouth rpaduku JHHEHHBIX YpaBHEHHWH, B TOM 4HCIE
nucnoab3yss unudpoBble pecypcbl (IpH HEOOXOJUMOCTH C
OTIOPOI Ha aNITOPUTM YUEOHBIX JCUCTBUI).

Pazanuare napauienbHbIE U MEPECEKAIOIIMECS MPSMbIE TI0 UX
YPaBHEHUSIM.

Pematp cucreMbl [AByX JIMHEHHBIX YPaBHEHHW C JBYyMs
IIEPEMEHHBIMU ITOJACTAHOBKOM U CII0KCHUEM.

PemaTh npocCTENIIE CUCTEMBI, B KOTOPBIX OJHO U3 YPaBHEHUU
HE SIBJIETCS TUHEHHBIM MPU HEOOXOJMMOCTH C HANpaBIISIONMIEH
IIOMOIIBIO.

*[IpuBoauth rpaguyecKyl0 HMHTEpPHpPeTalHI0 DPELICHUS




YpPaBHEHHUS C ABYMSI IEPEMEHHBIMU U CUCTEM YPaBHEHUH C IBYMS
nepeMeHHbIMH. *
Pemath TeKCTOBBIE 3a1a4H AJIreOpaueCcCKUM CIIOCOOOM.

YpaBHenus YucnoBele HEPABEHCTBA U UX CBOMCTBA. ®opmyIMpOBaATH CBOIICTBA YHUCIJIOBBIX HEPABEHCTB,

¥ HepaBeHCTBA. HepaseHcTBO ¢ 0HOM NEpeMEeHHOMU. JIMHENHbIE HEPaBEHCTBA C | WILIIOCTPUPOBATh UX HA KOOPAUHATHOU IIPSIMOM.

HepaBeHncrBa OIHON mnepemMeHHOW M uxX pemeHue. Cucremsl JUHENHBIX | [IpUMEHATH CBOWCTBA HEPABEHCTB B XO/€ PELLICHUS 33/1a4.

(12 9) HEPABEHCTB C OJIHOW MEPEMEHHON U UX PELICHHUE. Pemiath, JMHENHBIE HEpPABEHCTBA C OJIHOW TNEPEMEHHOM,

N300pakeHue pereHnus JIMHEHHOTO HEpaBeHCTBA U UX CHCTEM | M300pa)kaTh peleHre HEpPaBEHCTBA HA YUCIIOBOU MPSMOH.
HAa YHCIIOBOU MPSIMOM. Pemathb cUCTEMBI JIMHEWHBIX HEPABEHCTB, M300pakaTh PEIICHUE

CHCTEMBbI HEPAaBEHCTB Ha YHCIIOBOW MPSMOM MPpU HEOOXOIUMOCTH
C BU3YyaJIbHOH OIIOPOM.

DOyHKIMN. [Tonstne ¢ynkuuun. OO6macTy ompeneneHuss U MHOXeCTBO | Mcmoab3oBaTh  (DYHKIMOHAIBHYIO ~ TEPMHHOJIOTHIO W

OcHoOBHBIE 3HaueHu# ¢ynkuun. CriocoObl 3a1anus GyHKIUH. CHMBOJIHKY.

MOHATHS I'padux ¢ynkumu. CoiicTBa (pyHKIMH, UX OTOOpakeHHEe Ha| BbrlumceasTh 3HavyeHuss GyHKUWH, 3aqaHHBIX (popMmynamu (Tpu

(Sy) rpaduxe. HEOOXOJMMOCTH  HCIIOJIb30BaTh  KaJBbKYJIATOP); COCTABJIATH
TA0JIMIbI 3HAYEHUH QYHKINH.
Ctpouts no Toukam rpapuxu QyHKIuil.
OnuceiBaTh CBOICTBAa (DYHKIMU Ha OCHOBE €€ rpauueckoro
NpPEJCTAaBICHU TPU HEOOXOJAMMOCTH C  HalpaBIISIONMIEH
IIOMOILIBIO.
Hcnoan3oBarh  (QYHKIMOHAJIHHYIO  TEPMHUHOJOTHI0 M
CHMBOJINKY.
HccaenoBarh mpuMepsl IpaduKoOB, OTPaKAIOIIMX peabHbIC
npoueccel U sABiieHUsA. IIpMBOAMTHL NMpHMepbI IPOLECCOB H
SIBJIEHUH C 3aJaHHBEIMU CBOHCTBAMH.
Hcnonb30BaTh KOMIBIOTEPHBIE POrPAMMBbI UL IIOCTPOEHUS
rpaduKoB PYHKIMHA U U3yUEHHUSI UX CBOMCTB

DyHKUUMH. Urenue wu moctpoeHue rpaduxoB ¢ynkuuid. IIpumepsi| Haxoauth ¢ momombio rpadguka GyHKIMHE 3HAUCHUE OJJHOM U3

Yucnaosbie rpaduKoB (QYHKIMH, OTPAXKAIOIINX peabHbIEe IPOLIECCHI. paccMaTpuBaeMbIX BEJTMYHH 10 3HAUYEHUIO JPYroil.

byHkuun OyHKIUH, OIUCHIBAIOLINE NPAMYIO u oOpaTtHyto | B HECIIOXHBIX Cllydasix BbIpaxKaTh (OPMYJIoi 3aBHCHMOCTH

9 ) PONOPIMOHANIEHBIE 3aBUCUMOCTH, UX rpaduku. ['mnepbomna. | MeXIy BEIMYMHAMHU.




x2.

I'paduk pynkimm y
k

GOynkiuu y = x2,y = x3,y = /x, ¥y =—; *rpapuueckoe

X
peleHre ypaBHeHUN U CUCTEM ypaBHEHUH. *

OnuceiBaTh XapakTep W3MEHEHUS OJHOW BEJIUYHUHBI B
3aBUCUMOCTHU OT U3MEHEHHUs IPYroi

Pacno3HaBatrh Buabl wu3ydaembix (QyHkumii. Iloka3biBaTh
CXeMATHYECKH TIOJOKEHUE Ha KOOPAMHATHOM IIJIOCKOCTH

rpaukoB Gy BHJIA! y =X y = x

y =Ry =5

Hcnoab3oBarh (pyHKIHOHAIBHO-TPaHUYECKUE
NpeacTaBJeHus Ul PELICHUs U UCCIEN0BaHUSA YPABHECHUN U
CUCTEM ypaBHECHU.

I[pumensaTy nudpoBbie pecypcsl Ul NOCTPOEHHs I'papUKOB
GbyHKIUH.

IloBTOpEHUE
1 00001IeHne
(69)

[ToBTOpEHNE OCHOBHBIX MOHSATUH W METOAOB KypcoB 7 U 8

KJIaCcCOB, 0000IIIeHIEe 3HAHNN.

IIpuMeHATH CHOCOOBI CPABHEHUs 4YKCEN, BBIYUCICHUH,
npeoOpa3oBaHUil BBIPAKECHUM, PEIICHUs YpaBHEHHIA.
OcymiecTBJIAATh CAMOKOHTPOJb BBIINOJHAEMbBIX JIEHCTBUA H
CaMOIIPOBEPKY pe3yibTaTa BBIUUCICHUH, IpeoOpa3oBaHU,
IIOCTPOCHUH.

Pemiate 3agayM M3 peaJbHOM  KHU3HH, INPHUMEHATH
MaTeMaTU4eCKUEe 3HaHUsA I pelIeHus 3aJad U3 JPYrux
IIPEAMETOB.

PemaTh TekcTOBBIE 321244, CPABHUBATH, BLIOUPATH CIIOCOOBI
pelieHus 3a1a4u.

9 kaacc (e menee 102 u)

HazBanmue
pasaeJia (TemMbl)
Kypca (4uciio

OcHoBHOe coepkaHue

OcHOBHBIE BU/IBI AeITeIbHOCTH 00y4ar0MXCsl

4acoB)
Yucaa u ParmonanbHble 4yncna, *uppalnoHanbHble YHciIa, KOHEYHbIE U | Pa3BUBaTh mpeacTaBjeHHsi O YHCIAX: OT MHOXECTBa
BbBIYUC/JICHUSA. GCCKOHeqHBIC ACCATUYHBIC ,Z[pOGI/I. MHO0keCTBO HaTypaJbHBIX YUCCII 10 MHOXKCCTBA HeﬁCTBHTCHBHBIX qucell.




JlelicTBUTEILHBIE
qucaa

JNCUCTBUTENBHBIX  YWCEN; JICWCTBUTENbHBIE 4YHCIA  Kak
OecKOHEeUHbIe JIeCATUYHBIE npoOu. B3aumHO OonHO3HAYHOE

O3HaKOMUTHCH c BO3MO>KHOCTBIO MIPEICTABICHUS
JNEHCTBUTENHFHOTO YHCIIa KaK OSCKOHEYHOU NECSITHYHON Ipodu,

9y COOTBETCTBUE MEXJy MHOKECTBOM JCUCTBHUTEIBHBIX YHCEN U |MPUMEHATh JCCATHYHBIC NPUOIMKECHUS pPAlMOHATIBHBIX U
MHOY>ECTBOM TOYEK KOOPAUHATHOM IPSIMOM. MppalMOHAJIBHBIX YHCEN.
CpaBHeHHE  JIGHCTBUTENBHBIX  YHCEN, apupMeTHdecKue | “3anuchiBaTh, CPABHUBAThH 7| YHOPSAI0YHBATH
JEUCTBUS C ICHCTBUTEIBHBIMU YHACIAMU. * JeWCTBUTENbHBIC YnCa ™,
[TpubnmxEéHHOE 3HAYCHNE BETUYMHBI, TOYHOCTh PUOIIKEHUS. | BBINOJIHATHL, codeTas YCTHbIE U IMHCbMEHHbIE TNPUEMBI,
Oxpyrinenne wuymcen. Ilpukuaka W OIEHKAa pe3ynbTaToB|apudMeTnyecKkue AeCTBUS C PALMOHAIBHBIMM YHCIAMMU;
BBIYHCIICHUI. HAXOAUTh 3HAYCHMs CTEICHEW C LEIbIMU IIOKAa3aTeIsIMU H
KOPHEH; BBIYMCIASATH 3HAUEHUS YNCIOBBIX BHIPAKEHUI.
[Monyyuts mnpeacTaBjeHHe O 3HAYUMOCTU JEHCTBUTEIBHBIX
YHCeN B IPAKTUYECKOMN ACATEIIBHOCTH YEJIOBEKA.
AHAJIM3MPOBATh M JeJaTh BBIBOAbI (IOCJIEe COBMECTHOIO
aHajgM3a) O TOYHOCTH NPHUOIIIKEHUS IEWCTBUTEIHHOIO YHUCIIA
IIpU PELLICHUU 3aa4.
Okpyriasite JEHCTBUTEIBHBIE YUCIIA, BHINOJHATH NPUKUAKY
pesyibTaTa  BBIYMCIICHHN, OLEHKY 3HAUYEHUH  YHCIOBBIX
BBIPAXKCHUM.
3HAaKOMUTBCS C HICTOPUEH Pa3BUTHUS MaTeMATHKH.
YpaBHeHusn JIunelinoe ypaBHeHue. Pemienue ypaBHeHui, cBomamuxcs K|(OcBamBaTh, 3allOMMHATL W MNPUMEHATH TrpaduyecKue
1 HepaBeHCTBA. JINHEWHBIM. MeTOJbl IIPU PEIIECHUU YpaBHEHUMH, HEPAaBEHCTB U MX CHUCTEM
YpaBHeHusn KBangpatHoe ypaBHeHue. PemieHue ypaBHEHUi, CBOISAIIMXCA |(MPH HEOOXOJMMOCTH C OIOPOM Ha aNropuTM y4eOHBIX
¢ OJHOM K KBaJpaTHbIM. bUKBagpaTHbIEC YpaBHEHUS. NEUCTBUI).
nepeMeHHOon *[Ipumepbl pelieHuss ypaBHEHUH TpeThbell u  4YeTBEPTOl | Pacmo3HaBaTh Lieibie U IPOOHBIC ypaBHEHUS.
(14 4) CTETIeHEH pa3oKeHuEeM Ha MHOKHUTENH. * Pemiate JiMHeliHbIe U KBAaJApPaTHble YPaBHEHUs, YPaBHEHHS,
Pemenne 1poOHO-paIMOHANBHBIX YPABHEHHIH. CBOJAIIMECS K HHUM, MpOCTeHIINe IpoOHO-pallMOHATIbHBIE
Perienne TeKCTOBBIX 33a4 alreOpandeckuM METOIOM. YPaBHECHHUS.
IpenaaraTs BO3MOXKHBIE CIIOCOOBI pEIIEHUs] TEKCTOBBIX 33jad,
o0cyxk1aThb WX W PpemaTb TEKCTOBBIE 3aJa4d Pa3HBIMU
crioco0amH.
3HAKOMMTBCS ¢ HCTOPHEH Pa3BUTHA MATEMATUKH
YpaBHeHusn JluneliHOe ypaBHEHHUE C IByMsI IEPEMEHHBIMH U ero rpaduk. |OcBamBaTh W NPHUMEHSITh TMPUEMBI PEIICHUS CHUCTEMBI JBYX




1 HepaBeHCTBA.

Cucrema 1ByX TMHEMHBIX YPaBHEHUN € ABYMS IEPEMEHHBIMU U

JIMHEWHBIX YPaBHEHUH C ABYMs IIEPEMEHHBIMU U CUCTEMBI JIBYX

Cucrembl e€ peweHue. Pemienue cucrem AByX ypaBHEHUN, OIHO W3|ypaBHEHUH, B KOTOPBIX OJHO YPAaBHEHME HE SIBISAETCS JTUHEHHBIM
YPaBHEHUil KOTOPBIX JINHEHHOE, a APYrO€ — BTOPOM CTEIICHHU. (10 BU3yaJIbHOM OIOPE).
(14 4) I'paduueckast WHTEpIpeTaysl CUCTEMbl ypaBHeHHH ¢ 1ByMs | Mcnmoab3oBaTh (yHKIMOHAIBHO-TpaduyecKre MpeacTaBICHUS
IIEPEMEHHBIMU. JUIA pelieHusl U MCCiIel0BAHUSl YPABHEHUN U CUCTEM.
Perienne TeKCTOBBIX 3aa4 alreOpandeckuM CrocoOoM. AHaIM3UPOBATh TEKCTHI 3a/1a4, pelaTh UX aaredpandeckum
CocoOOM: MePeXOUuTh OT CIOBECHOH (OPMYIHPOBKU YCIOBUS
3aJjaui K anredpanyeckoi MoJIeNId MyTEM COCTABICHUS CUCTEMBI
YPaBHEHUM; pemaTh COCTABJICHHYI0 CHUCTEMY YPAaBHEHUN;
HHTEPNPeTHPOBATH PE3YJbTAT.
3HAKOMMTBCS ¢ HCTOPHEH Pa3BUTHA MATEMATUKH
YpaBHeHusn YucnoBsle HEPABEHCTBA U UX CBOMCTBA. Yurath, 3aNUCHIBATh, IOHMMATh, WHTEPNPETHPOBATH
1 HepaBeHCTBA. JInHeliHbIE HEPABEHCTBA C OJHON IIEPEMEHHOM U UX PELICHUE. | HEPAaBEHCTBA; UCII0JIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepaBencrBa CucteMbl TUHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHON M MX | BLIMOHATHL NpeoOpa3oBaHMsl HEPABEHCTB, MCIOJIB30BATh IS
(16 v) peuieHue. npeoOpa3oBaHus CBOMCTBA YMCIOBBIX HEPABEHCTB.
KBaznpaTHble HEpaBEHCTBA U UX PEILEHUE. Pacno3HaBaTh JIMHENHBIE U KBAaPATHbIE HEPABEHCTBA.
I'padmyeckass  uHTepmpeTanusi HEpaBEeHCTB W cucTeM|Pemiarh  NTUHEHHBIE  HEPaBEHCTBA, CHUCTEMBI  JIMHEWHBIX
HEPABEHCTB C IBYMs [ICPEMEHHBIMH. HEPABEHCTB, CUCTEMBbI HEPABEHCTB, BKIKOYAIOLIUX KBaJIPATHOE
HEPaBEHCTBO, U PEIIATh UX; 00CYKIAATh IIOJYYCHHBIC PEILICHUS.
HN300paxkaTh pelICHHE HEPABEHCTBA U CUCTEMbI HEPABEHCTB HA
YHUCIIOBOM IPAMOM, 3alMCbIBaTh pEIIEHHME C IIOMOIIBIO
CHUMBOJIOB.
PemaTh KBajpaTHbIE HEPABEHCTBA, HCIOJB3Ys TpaduuecKkue
[IPEACTABIICHHUS.
OcBanBaTh M NPHUMEHATh HEPABEHCTBA IIPU PELICHUH
pa3IMYHbIX 33]1a4, B TOM YUCJIE IPAKTUKO-OPUEHTUPOBAHHBIX.
DyHKUUHA KBagpatnunas ¢ynkuus, e€ rpadguk u coiictBa. [lapabona,| Pacmo3HaBaTh BUAbI H3y4aeMbIX (YHKUIUH; WIIIOCTPHPOBATH
(16 ) KOOPJIMHATHI BEPIIHUHBI MapaboIibl, OCh CAMMETPUH MapadObl. | CXeMaTHYECKH, 00BACHATH PACIIOJIOKCHHE Ha KOOPIUHATHON

Crenennble GYHKIIUH C HATYpaJIbHBIMU MMOKA3aTeNIMH 2 U 3, UX
rpaduKu U CBOMCTBA.
Cpaduku pyukimit: y = kx,y = kx + b,,y = ax’,y = ax’, y

IUIOCKOCTHU rpadukoB QyHKIMHA Buga: y = kx,y = kx + b,,y =

ax?, y = ax’,

k o
y=4xy = ~ B 3aBHCHMOCTH OT 3HaueHHH KO3 PHUIIUEHTOB;
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OIIUCBIBATh UX CBOWCTBA.

Pacno3HaBaTh KBapaTHIHYIO QYHKIUIO IO POpMYIIe.
IlpuBoauTh, MNpPUMEPBbI KBAJAPAaTUYHBIX 3aBUCUMOCTEM U3
peanbHOM )KU3HU, PU3UKH, TEOMETPHH.

BoisBasTh 1 0000maTh 0COOEHHOCTH TpaduKa KBaJAPaTUIHON
Gyukuuu  y = ax* + bx + ¢ (upy  HEOOXOOUMOCTH  C
HaIPaBJIAIOIIEN TOMOIIBIO).

CtpouTthb 1 n300paxKaTh cCXeMaTHYeCKH rpadUKu KBaAPATHUHBIX
yHKIWi, 3amaHHBIX QopMyIamMu BUIA y = ax’, y = ax’ + q, y
=a(x + p), y=ax* + bx + ¢ (upn HEOOXOJUMOCTH C
BU3YyaJIbHOW OTIOPOH).

AHaIM3UPOBATh U MPUMEHSATH CBOMCTBA U3YUYCHHbBIX (DyHKIUI
Ui UX TOCTPOEHUS, B TOM 4YHCIE C IMOMOIIBIO LU(POBBIX
pecypcos.

YucaoBble
nocjaea0BaTeJbHOC
TH

(15 9)

IToHATHE YNCIOBOM MTOCIEN0BATEILHOCTH.

3amaHue TOCIeNOBAaTEIIbHOCTH PEKYPPEHTHOH (opMysnon u
¢bopmynoit n-ro uieHa.

Apudmernueckas u reomerpudeckas nporpeccuu. Dopmyisl 1-
ro 4wieHa apu(pMETHUECKON M TeOMETPUYECKOW MPOrpeccui,
CYMMBI IIEPBBIX /1 YICHOB.

*N300pakeHne 4iIeHOB apH(PMETHUYECKOM M TreoMeTpUdYecKon
IIPOrpecCuil TOUKaMU Ha KOOPIAUHATHOMN IUIOCKOCTH.
JIMHEWHBIN U SKCITOHEHIUAILHBIN POCT.

CrnoxHble POIEHTHIL. *

OcBanBaTh M MPUMEHSATHh WHJICKCHbIE 0003HAUCHHS, CTPOUTH
peyYeBble BBICKA3bIBAHUA C KCIIOJIb30BAHUEM TEPMUHOJIOTHUH,
CBSI3aHHOM C IOHATHUEM NOCJIEI0BATEIBHOCTH.

AHaau3upoBaTh (HOpMYIy 1-T0 YJIeHa OCIeI0BATEILHOCTH WIIH

PEKYPPEHTHYIO bopmyny " BBIYHMCJIAATD YJIEHbI
MOCIIE0BATENBHOCTEMH, 3aJIaHHBIX TUMU bopmynamu.
YcranaBausarb 3aKOHOMEpPHOCTh B MIOCTPOEHUH

IIOCJIENOBATEIbHOCTH, €CIIM BBIUCAHBI IIEPBBIE HECKOJIBKO €€
YJICHOB.

Pacno3snaBath  apu(METHUECKYIO M T'€OMETPHUYECKYIO
MIPOTPECCUU TIPU PA3HBIX CIIOCO0AX 3a/laHMs.

Pemath 3amaud ¢ HCHOJIB30BaHHEM (OPMYNT 7-ro  4ieHa
apu(METHYECKOW M T'eOMETPUYECKON MPOrpeccHii, CyMMBI
MIEPBBIX /# YWIEHOB C ONIOPOH Ha CHPaBOYHYIO HH(OPMALHIO.
*N300pakaTh WICHBl IIOCJIECNOBATEIIBHOCTH TOYKAMH Ha
KOOPJIMHATHOMN TUIOCKOCTH *.

PaccmaTpuBaTh NpuMepsbI NPOLECCOB U SIBJEHUI U3 PEaIbHOU
KHU3HU, WUIIOCTPUPYIOIINE H3MEHEHHE B apU(pMEeTHYeCKOn
IPOTrpeccud, B TEOMETPUYECKON Mporpeccuu; *u300pakarhb




COOTBETCTBYIOIINE 3aBUCUMOCTH rpaduuecku™.

Pemiars mpocreiime 3agayM, CBSA3aHHBIE C YHUCIOBBIMHU
MOCIIEIOBATEILHOCTSIMA, B TOM 4HCJE 3a7aydl U3 peajbHOU
KH3HM  C  HCIOJB30BAaHMEM  LU(QPOBBIX  TEXHOJIOTUH
(37EKTPOHHBIX TAOIUI, IPa)UIECKOTO KAIBKYIATOpA U T.I1.).
*PemaTh 331241 Ha CJI0KHbIE TIPOLICHTHI, B TOM YHCJIE 3a7a4H U3
peanbHON NPaKTUKHU (C UCTIOIB30BAHUEM KalbKYJIsTOpa). *
3HAKOMUTBCS ¢ MCTOPHei pa3BUTUS MATEMATHKH.

IMoBTOpEHHUE,
0000mIEeHNE,
cucTeMaTH3aIusl
3HAHMH

(18 )

UYUucaa u BbIYMCJIeHHUs] (3alUCh, CpaBHEHUE, ACUCTBUA C
JNEUCTBUTENBHBIMA YHCJIAMM, YHUCIIOBAs MpsiMasi; MPOLEHTHI,
OTHOIIEHHMSI, TIPOTIOPIIUH; OKPYTJICHUE, TPUOIMKEHUE, OLICHKA;
peleHre TeKCTOBbIX 3a7a4 apu(PMETUIECKUM CIIOCOOOM).

Auredpanyeckue BbIpaKeHHU S (mpeoOpazoBaHue
anreOpandecKuX BhIPAKEHUH, JOMYCTUMbIC 3HAUCHHS).
@DyHknuu (MOCTPOEHHE, CBOMCTBA H3YYEHHBIX (YHKLUH;
rpaduueckoe pereHnue ypaBHeHHIH U KX CUCTEM).

OnepupoBaTh MNOHATHSMHU: MHOXECTBO, II0JMHOKECTBO,
olepalyy HaJ MHOXXECTBAMH;, WCHOJb30BaTh TIpaduueckoe
IIPEACTABICHUE MHOXKECTB JJIsl OIIMCAHUS PealbHBIX IIPOLECCOB U
SBIICHUM, TIPY PEIICHUH 3a/1a4 U3 JPYrUX y4eOHBIX MPEAMETOB.
AKTyaJIM3MpoBaTh TEPMHHOJIOTHIO M OCHOBHBIC /IeCTBHS,
CBSI3aHHbIE C YHCJIAMHU: HATYpPaJIbHOE YHCIO, IPOCTOEC H
COCTaBHOE YMCJIA, JEIUMOCTb HATypaJbHBIX YHCEN, NPU3HAKU
JIETUMOCTH, L0 YHUCIIO0, MOJYJIb YHWCIA, OOBIKHOBEHHAs W
JecAaTUYHasi ApoOH, CTAaHAAPTHBIA BU YUCia, apuMeTHIeCKuit
KBaJPaTHBIN KOPEHB.

BeINOIHATL AeificTBUSA, CDABHUBATHL U YIIOPAA0YUBATH YKCIIA,
MPEACTABIIATL YHCIA HAa KOOPAWHATHOM IPSAMOM, OKPYIJIATH
YHCJIa; BBIMOJHATH MPHUKHAKY M OLEHKY pe3yiabrara
BBIUYHCIICHUM.

PemaTh TexkcToBBIE 3a7a4H ApU(DMETUIECKUM CIIOCOOOM.
PemiaTe npakTu4eckue 3a1a4m, COAEpIKaIue MPOIEHTEI, 10JIH,

4acTH, BBIPAXKAIOIIHME 3aBUCUMOCTHU: CKOPOCTb — BpPEMS —
paccTrosiHMe, IIeHa — KOJHWYECTBO — CTOMMOCTb, OOBEM
paboThl — BpeMsi — MPOU3BOJUTEIBHOCTH TPYAA.

Pa3boupartp peanbHbIC )KU3HEHHBIE CUTyalnH, GOPMYJIUPOBATH
UX Ha $3bIKE MAaTEMaTHK{, HAXOAUTH pELICHHE, IPUMEHSA
MaTeMaTUYECKHUH allapar, HHTePIPeTHPOBATH PE3YybTaT
OnepupoBaTh NMOHATHUSIMU: CTEIEHb C LEJIBIM II0KA3aTEIIEM,
apu(pMeTHYECKHHA KBaJpaTHBIN KOPEHB, MHOT'OYJIEH,
anreOpandeckas ApoOb, TOXKIECTBO.




BbINOJHATL OCHOBHBIE JAEHCTBHSI: BBIIOJHATH PACUETHI [0
dbopmynam, mpeoOpa3oBBIBATH IIENbIE, APOOHO-pAIMOHATHHBIC
BBIPQKECHUS W BBIPAKEHHS C KOPHSMH, peaH30BBIBAThH
pa3joKEeHUe MHOIOYJeHa Ha MHOXHUTEIHW, B TOM 4YHUCIE C
UCTOJb30BaHUEM (OPMYNT PAa3HOCTH KBaJApaToB M KBajpara
CYMMBI M Pa3HOCTH (C OMOPOW Ha CHPAaBOUHYIO MH(OpPMAIHIO);
HaXOJUTh JIONYyCTUMBIC 3HAYEHUS IMEPEMEHHBIX Ui IpoOHO-
paLMOHAIbHBIX BEIPAKECHUM, KOPHEH.

MopeaupoBaTrh ¢ MOMOIIBIO (OPMYN pealbHble MPOIECChl U
SIBJICHUS.

OnepupoBaTh NOHATHSIME: QYHKIHS, TpaduK GYHKIUH, HYIH
(GyHKIMH, TPOMEXKYTKH  3HAKOMOCTOSIHCTBA, IMPOMEKYTKH
BO3pacTaHus, yObIBaHUs, HAMOOJbIlIee U HAUMEHbIIIEe 3HAYCHUS
byHKIMH.

AHaIN3UPOBaTh, CPABHUBATH, 00CYKIaTh CBOMCTBA (QYHKIIUH,
CTPOUTH UX TpapUKH.

OnepupoBaTh NOHATHAMM: IIpsIMas IPONOPLUUOHAIBHOCTD,
oOpaTHast  NPOMOPIHOHAIBHOCTh,  JUHEWHas  (QYHKIMS,
KBaJpaTH4Has pyHKIus, mapadoiia, runepoona.

Hcnoab3oBath rpadukm sl OIIPEAEICHUS CBOMCTB, ITPOLIECCOB
M 3aBUCHUMOCTEH, Ui pelieHHs 3a7ad4 M3 JAPYIHX Y4eOHBIX
IIPEIMETOB U PEAJbHOU JKU3HHU;, MOJAEIHPOBATH C ITOMOIIBIO
rpaduKOB peabHbIE MPOLECCH] U SIBICHHSL.

Boipaxkatb ¢popmyiaMu 3aBUCUMOCTH MEXAY BEIIMYMHAMH.

TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O KYPCA «'EOMETPHUSA» (I10 'OAAM OBYYEHUA)

7 kaacc (He MeHee 68 u)

Ha3Baunmue
pasaeJia (TemMbl) OcHoBHOE coep:xkaHue
Kypca (4uciio

OcHOBHBIE BU/IBI IeSITeIbHOCTH 00y4ar0MXcst




4acoB)

IIpocreiimme [IpocTeiimme reomeTpuieckue 0ObEKTHI: TOUKH, MIPSAMbIE, Tydd | PopMyJTHPOBATH OCHOBHBIC MOHATHS U OTIPEACITICHHUS.
reoMeTpuyecKne |4 yriibl, MHOTOYTOJIbHUK, JIOMaHasl. Pacno3HaBaTh  HM3y4YCHHBIE  TE€OMETpPHUYECKHE  (UTYPHI,
¢urypsi CMexHbBIE U BEPTUKAJIbHBIC YTJIbI. ompefeJiATh WX B3aUMHOE PpACIHOJIOKEHHUE, BBINOJHATH
U UX CBOMCTBA. Pabota ¢ mpocTeUIMMu 4epTeKamMH. YepTEXK MO YCIOBHUIO 33/7a4d (C MCHOJIb30BAHUEM CMBICIOBOM
HN3mepenue N3mepenne NMHEWHBIX M YIJOBBIX BEJIMYMH, BBIYHCICHHE|OTOPHI: HABOJIAIIME BOMPOCHI W/WIIKM aNrOpUTMa y4eOHBIX
reOMeTPUYEeCKMX |OTPE3KOB U YIJIOB. NEeNCTBUM).
BeJIMYMH Ilepumerp u  1omans  ¢uryp, cocrtaBieHHbIX  u3|[IpoBoaMTh MpocTeifie NOCTPOSHHUS C TOMOIIBIO UPKYIS U
(14 9) IPSIMOYT'OJIbHUKOB. JIMHEUKHU.
N3mepsATH TMHENHBIE U YTIIOBbIE BEIMUNHBI TEOMETPUUECKUX U
MPAKTUYECKUX OOBEKTOB.
OnpenensiTb «Ha TIJ1a3» pa3Mepbl peabHBIX OOBEKTOB,
MPOBOAUTH TPYOYIO OLIEHKY UX Pa3MepOB.
Pemath 3a7aun Ha BBIYUCICHHUE JUIMH OTPE3KOB M BEIMYUH
YTJIOB.
PemaTp 3a1aun Ha B3aUMHOE PACIOJIOKEHHE T€OMETPUUECKUX
buryp.
IpoBoauTh KIIACCH(PUKALNIO YTIOB, BBIYUCIAATH JTUHEHHBIC U
YIJIOBbIE BEJIIMYMHBI, MPOBOJUTH HECJIO0KHBbIE HEOOXOJUMBIC
JI0Ka3aTelIbHbIE PacCyKICHHUS.
3HAKOMUTbHCSI C UCTOPUEHN pa3BUTHSI T€OMETPHUH.
TpeyroabHukn [lonatue o0 paBHBIX TPEYroJbHHUKAaX U  IepBUYHbIC | Pacmo3HaBaTh mHapbl pPaBHBIX TPEYrOJbHUKOB Ha TOTOBBIX
(22 9) MIPENICTaBICHUSI O PAaBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu|deprekax (¢ ykazaHHEM NPU3HAKOB) MPH HEOOXOIUMOCTHU C

IIPU3HAKA PABEHCTBA TPEYrOJIbHUKOB.
IIpu3naku  paBeHCTBAa  INPAMOYIOJBHBIX  TPEYrOJIbBHUKOB.
CBOMCTBO MeIMaHbl PSIMOYTOJIBHOTO TPEYTOJIbHHKA.
PaBHOOe1peHHbIE ¥ paBHOCTOPOHHUE TPEYTONbHUKHU. [Ipr3HaKu
Y CBOWCTBA paBHOOEIPEHHOTO TPEYrOJbHHKA.

[IpoTuB OGombLICHi CTOPOHBI TPEYrOJIbHUKA JICKUT OOJBIINI
yTOJIL.

IIpocreimme HEpaBeHCTBA B T'€OMETPUMU.
TpeyrosbHUKa. HepaBeHCTBO TOMaHOM™.

*HepaBeHCTBO

BHU3yaJIbHOU OIIOPOM.

BeiBomuTh  cienctBus  (PaBEHCTB  COOTBETCTBYIOLIUX
3JIEMEHTOB) U3 PABEHCTB TPEYT OJIbHUKOB.

®opmyaupoBaTh OTpeeNeHUs: OCTPOYTOJIBHOTO,
TYNOYT0JIbHOT O, IIPSIMOYT OJIBHOTO, paBHOOEPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJIbHUKOB; OMCCEKTPHUCHI, BBICOTHI,
MEJUaHbl TPEYroJIbHUKA; CEPEAMHHOIO NEpPIEHAUKYIsIpa

OTpe3Ka; MepuMeTpa TPEYrojbHUKa NPH HEOOXOJUMOCTH C
OIIOPOM Ha AIITOPUTM IIPABUIIA.




[IpssMOyroabpHBIN TPEYroNbHUK C yrioM B 30°.
[lepBble MOHATHS O JOKA3aTEIbCTBAX B TEOMETPHH.

@dopMyTHpOBATH CBOWMCTBA W NPU3HAKU PaBHOOEIPEHHOTO
TPEYroJIbHUKA.

CTponThb 4epTeKU, pemiaTh 3aJa4M C IIOMOIIbIO HAXOKICHUS
PaBHBIX TPEYTOJHLHUKOB.

I[pumMensitb  TpPU3HAKH  PAaBEHCTBA  MPSIMOYTOJBHBIX
TPEYrOJIbHUKOB B 337adax (C HCHOJb30BAHHUEM CMBICIOBOM
OTIOpPBI: HABOJIIME BOMPOCH H/MIM QJITOPHUTMA Y4eOHBIX
NEeNCTBUI).

Hcnoan3oBaTh 1UPPOBBIE PECYPCHI
CBOMCTB M3y4aeMbIX UTYP.
3HAKOMHUTBCS € HCTOPHEll Pa3BUTUS TEOMETPUU.

AJd  HCCJIeA0BAHUSA

IHapaJutenbHble [lapamnensHble npsAMble, MX cBoWcTBa. Hakpecr nexamue,| dopmyaupoBaTh  NOHSATHE  INAPAUICIBHBIX  IPAMBIX,
npsiMble, CyMMa COOTBETCTBEHHBIE U OJJHOCTOPOHHHE YIJIbl (0Opa30BaHHbIEC IIPU | HAXOAUTH IPAKTHUECKUE IIPUMEPBI.
YIJI0B NEPeCeUYCHUH NapaUIEIbHbBIX IPAMBIX CEKYILEH). M3yuarp cBoiicTBa yrioB, 0Opa30BaHHBIX IpPU NEPECEUECHUU
TPeyroJibHuKa IIpyzHak  mapa/uIebHOCTH  HPSIMBIX ~ Y€pPE3  PAaBEHCTBO | IApPAJUIEIBHBIX IPSIMBIX CEKYIIEH
(14 4) PAcCTOSIHUN OT TOYEK OJHOU NPSMOM O BTOPOU NPSMOM. IIpoBoauTe aokasarenbcrBa. PopmyjHMpoBaTh Teopemy
CymMma yrioB TpeyrojbHHKa 1 MHOTOYI'OJIbHUKA. NAapaJUIEIbHOCTH  JIBYX IPSMBIX C  IIOMOIIBIO  YIJIOB,
BHemHue yriel TpeyrojbHUKa 00pa30BaHHBIX MPH TEPECEYCHUU OTUX TPSAMBIX TpEeTben
IIPSIMOM.
BoruncasTe CyMMy YIJIOB TPEYTOJBHUKA U MHOTOYT OJIbHUKA.
Haxonuth uucioBsle U OyKBEHHbIC 3HAYCHHS YIJIOB B
IEOMETPUUYECKUX 3a/1a4aX C MCIOJIb30BAHUEM TEOPEM O CyMME
YIJI0B TPEYrOJbHUKA U MHOTOYTOJIbHUKA.
3HAKOMHTBCS ¢ HCTOPHEl Pa3BUTHA T€OMETPUU.
OKpyKHOCTH OKpyKHOCTb, XOp/bI X IUAMETPBL, UX cBoMcTBA. KacarenbHas k| @opMyaupoBaTh  onpeaeseHusl.  OKPY)KHOCTH,  XOPIBL,
U KpYT. okpyxHOcTH. OKpY)XHOCTb, BIHMcaHHass B yros. *IlonsTHe o|Iumamerpa M KacaTeIbHOW K OKpyKHocTH. HM3yuaTh uX
I'eomerpuueckune |I'MT, npumenenue B 3amadax. buccexkrpuca M CepeIUHHBIN | CBOMCTBA, IPU3HAKYU, CTPOUTH YEPTEKHU.
NOCTPOECHHUS HNEPHEHUKYIISAP KaK T€OMETPUUECKUE MECTa TOUEeK ™. HccaenoBarhb, B TOM YHCIIE HCIOAb3YH HH(POBLIE PeCypChI:
(14 4) OKpyXHOCTb, ONMCAaHHAs OKOJIO TPEYroJibHUKA. BrucaHHasl B|OKPY)KHOCTb, BIIMCAHHYIO B YIroJl; LEHTP OKPYKHOCTH,

TPEYrOJIbHUK OKPYKHOCTb.
[Ipocreimume 3aga4n Ha IOCTPOEHHUE.

BIMCAHHOW B YTOJI; paBEHCTBO OTPE3KOB KacaTeNbHbBIX
*Ucnoan3oBath MeTtoa ['MT 1 mokazaresnbcTBa TEOPEM O
MePEeCeYCHNH OMCCEKTPUC YTIIOB TPEYTOJIbHUKA U CEPEIMHHBIX




MEPIEHIUKYIIIPOB K CTOPOHAaM TPEYroJbHUKA C IOMOILIbIO
I'MT.*

OBiaaneBaTb NOHATHUSIMH  BIIMCAHHOM M ONMCAHHOM
OKPYXXHOCTEH  TpEyrojbHUKA, HAXOAUTh LICHTPBl 3TUX
OKPYKHOCTEH C OIIOPOU Ha aIrOpUTM IIpaBUIIa.

Pemiate OCHOBHBIE 3a/la4ydl Ha IOCTPOEHME: YIJIa, PaBHOTO
JAHHOMY; CEpPEAVHHOTO NEPHEHAMKYJSApa IaHHOIO OTPE3Ka;
NpsAMOM,  IPOXOJAIIEH  Yepe3  JAHHYH  TOYKYy U
NEPIEeHANKYIISIPHON JaHHOW MPSAMOi; OUCCEKTPUCHI JAHHOTO
yria; TPEYroJbHUKOB II0 pPa3Iu4HbIM DJEMEHTaM IIpU
HEO0XOIMMOCTH C HAIPABJISAIONIEH TTOMOUIBIO.

3HAKOMMTBCS ¢ HCTOPHEl Pa3BUTHA T€OMETPUU.

IMoBTOpEHHUE,
0000meHne
3HAHMH

(4 9)

[ToBTOpenue u 000OIIEHHE OCHOBHBIX TMOHSITUH W METOJOB
Kypca 7 Kiacca.

Pemath 3a7ayM Ha IMOBTOPEHUE, WIUIIOCTPUPYIOIIME CBSI3U
MEXAY pa3InYHbIMU YacTIMHU Kypca.

8 kiacc (He meHee 68 u)

Ha3Baunmue
pasaeJia (TemMbl)
Kypca (4ucio

OcHoBHOe coepkaHue

OcHOBHBIE BU/IBI eSITeIbHOCTH 00y4ar0IMXCsl

4acoB)
Yerwipéxyroabuuk |Ilapamnenorpamm, ero npusHaku u cBorcra. YactHele cinydau | M300paskaTs M HAXOAMTh HA YEpPTEkKaX YETHIPEXYTOJIbHUKHU
u napajulelorpaMMoB  (IpSMOYrOJIbHUK, poMO, KBajpar), UX|pPa3HbIX BUJOB U UX DJIEMEHTHIL.
(12 9) npu3HaKky u cBoiictBa. Tpanerus. PaBHoOokas u npsimoyrosbHasi | PopMyaInpoBaTh onpeaeIeHus: napajuiesiorpaMmma,

TpameuuH.
*YnBoenue Meauansl. LlenTpansnas cummeTpus *

IpSMOYTOJIbHUKA, poMOa, KBajparta, Tpareluu, paBHOOOKON
Tparnenuu, NpsMOYroJbHOM Tpanenuu.

Hcnoab3oBarh MNpH  pelleHHMH NPOCTEHINMX  3aaa4
NPU3HAKK U CBOMCTBA: MapajuiesorpaMmma, MmpsiMOyroIbHHKA,
pomOa, KBajgpaTa, Tpameuud, pPaBHOOOKOW  Tparerum,




IIPSIMOYT'OJIBHOU TpameLuH.

IIpumeHsITH MeTOJ YIBOEHUS MEIUaHbl TPEYTOJbHUKA C
OIIOPOM Ha AIITOPUTM IIPABUIIA.
Hcnoan3oBaTh 1HQPPOBBIE pECYpCh
CBOMCTB M3y4aeMbIX UTYP.
3HAKOMUTBHCSI C UCTOPUEN pa3BUTHS T€OMETPHUH.

T HUCCICOOBAaHUA

Teopema daJjieca
U Teopema o

*Teopema Parneca 1 TeopeMa O IPOTOPLUUOHATBHBIX OTpe3Kax. *
CpenHssa nuHUSA TpeyroyibHUKaA. Tpanenus, €€ cpeaHsst JUHUs.

IIpoBoauTH MOCTPOEHMS C IIOMOIIBIO LIUPKYJIA U JIMHEUKH C
ucronp3oBanue  teopeMmbl  dajeca U TEOpeEMBI O

nponopuuoHanab | *[IponopruoHanbHbple  OTPE3KH, IMOCTPOCHUE  UYETBEPTOTO |IPOMOPIUOHANBHBIX  OTpe3KaX, CTPOMTb  YETBEPTHIH
BIX OTpe3Kax, IIPONOPLIMOHAIBHOTO OTPE3KA. IIPONOPLIMOHAIBHBIN OTPE30K C OIOpPOM Ha 3PUTEIBHYIO
NMo00HbIE CBolicTBa IEHTPa Macc B TPEYTOJIbHUKE. HarJIsiJHOCTb.
TPeYroJbHUKH [TonoOusle  TpeyroiapbHUKH. Tpu  mpusHaka  monoOus | Haxoauth MOJ0OHBIE TPEYTOIBHUKH HA TOTOBBIX YEPTEXkKax C
(15 4) TpeyrolsHUKOB *. [IpakTHdeckoe MpruMeHEHHUE. yKa3aHUEM COOTBETCTBYIOIIMX MPU3HAKOB TONO0OUS TpHu
HEO0OXOIMMOCTH C BU3YaJIbHOU OTOPOH.
Pemath 3agaum Ha TOJOOHBIE TPEYrOJBHUKH C TOMOIIBIO
CaMOCTOSITEJIBHOTO TIOCTPOEHUSI YEPTEXKEH M HAXOKICHUS
NOJOOHBIX  TPEYrOJIbHUKOB  TPH  HEOOXOAMMOCTH €
HaIIpaBJISAIOLIECH IOMOLIBIO.
IIpoBoaAUTH 0KA3ATEJNIHCTBA C UCIOJIb30BAHUEM ITPU3HAKOB
1oI00us1 HECJIOXKHBIX T'€OMETPUYECKUX 3a7ad C OMOpod Ha
ITOPUTM y4eOHBIX JEHCTBUM.
IIpumeHsiTH  TOJYYEHHblE  3HaHMS [P PELICHUU
reOMETPUYECKUX U MPAKTUUECKUX 3a]1a4 IPU HEOOX0IMMOCTH
C HaIIPaBJIAIOLIEH TOMOIIBIO.
3HAKOMUTBCS ¢ MCTOPHEi pa3BUTUS T€OMETPUU.
Inomans. [TonsiTue 06 001IeH TEOPHH TUIOIIAH. OBjajeBaTh NMePBHYHBIMH MpeICTABJIEHHsIMH 00 00meH
Haxo:xnenue @opmynbl A8 IUIOIIAAM TPEYroJbHUKA, MapajjieliorpaMMa. |Teopuu Iiomaau (Mmepel), ¢opMyJHpoBaTh CBONCTBa
IJIoIAa e *OTHOIIEHUE TJIONIa/Ieil TPEYTOIbHUKOB C OOLIMM OCHOBAHHEM | IIJIOIIA I, BHISICHATh UX HATJISIIHBIA CMBICIL.
TPeyroJbHNKOB WM oO111el BBICOTOM. [Tpumenste  QopMynsl  miomaaud  mapayuienorpamma,
¥ MHOTOYTOJIbHBIX |Bbluncienue ruomaneil cnoxxHbIX (Guryp depe3 pazOHEeHHE Ha|TpPEYrOJbHHMKA, Tpalelud C ONOpod Ha  CIPaBOYHYIO
¢uryp. Ilmomaan |yactu u gocrpoeHue. * UH(pOpMaILIHIO.
noao0HbIX puryp |IInomanu ¢puryp Ha kneryatoit Oymare. IIpumeHsaTHL bopMyIbI IJIOIAAU BBIITYKJIOT'O




(14 1)

[Tnomann nomoOHeIX Guryp. Beraucnenue romaneit. 3amadn ¢
MPAKTUYECKUM coJepkaHueM. *PerneHune 3amad ¢ MOMOIIBIO
METOa BCIIOMOTaTeILHOM uIomany. *

YeThIPEXYTOJIbHUKA Yepe3 JUaroHald M YroJl MEXIy HUMHU C
OTIOPOi Ha CIIPaBOYHYIO HH(OPMAITHIO.

Haxonuth 1wiomanu ¢uryp, n300pakEHHBIX Ha KIETYaTOU
Oymare, HCIOJIL30BaTh Pa30MEHNE HAa YaCTH U JOCTPOCHHE.
Pa30oupars mnpumepbl HCIOIB30BaHUSA BCIIOMOIATEIbHOU
TUTOIIAJIH JUIS PeLICHUS T€OMETPHUYECKUX 3a/1ad.

Haxonutp 1uomaau noA00HBIX QuUryp ¢ OmHOpoil Ha
CIPaBOYHYIO HH(POPMAIIHIO.

BbIyucasiTh TUIOIAAN Pa3InYHbIX MHOTOYTOJIBHBIX (DUTYP.
PemaTth 3agaun Ha MJIOIA(b C MPAKTUYECKUM COZEPIKaHUEM
MIOCJIE COBMECTHOTO aHAIIN3a.

Teopema
ITudaropa u
HaYaja
TPUTOHOMETPUH
(10 v)

Teopema Iludaropa, e€ moka3aTenbCTBO U NPHUMEHEHUE.
O6parnas Teopema I[Tudaropa.

OmnpeneneHne TPUTOHOMETPUYECKUX (YHKIMIA OCTpPOro yria,
TPUTOHOMETPUYECKHE  COOTHOIIEHUS B  MPSIMOYTOJBHOM
TpeyrosubHuke. OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
CooTHOIIEHHST ~ MEXIYy CTOPOHAMH B  NPSMOYTOJIBHBIX
TPEYroJpHUKax ¢ yriaamu B 45° u 45°; 30° u 60°.

dopmynupoBats TeopeMy lludaropa, mcmoab3oBaTh € B
IIPAKTUYECKUX BBIUMCICHUSIX.

Brnaners MOHATUAMEU TPUTOHOMETPHUECKUX (PYHKIIUI OCTPOTO
yria, MpoOBePATh X KOPPEKTHOCTb.

BeIBOIMTHL ~ TPUTOHOMETPUUECKUE COOTHOLIEHUS B
IPSIMOYTOJIBHOM TPEYIOJBHUKE C OMNOPOM Ha CIPaBOYHYIO
UH(pOpMaILIHIO.

HccnenoBath  COOTHOLIEHUS  MEXAYy  CTOPOHaMU B
IIPSIMOYTOJIBHBIX TPEYroJIbHUKaxX ¢ yriaamu B 45° u 45°; 30° u
60° ¢ HampaBJISIONIEH TOMOIIBIO.

Hcnoan3oBars  (GOpMyIbl  NPUBEACHUS U
TPUTOHOMETPUUECKOE TOXKIAECTBO 11 HAX0XKACHUSA
COOTHOILICHUH MEXIy TPUTOHOMETPHUYECKHMMHU (QYHKLIUSIMHU
pPa3IMYHBIX OCTPBIX YIJIOB C OINOpPOMl Ha CIPaBOYHYIO
UH(pOpMaIIHIO.

IIpumeHsITH TOJYYEHHBIE 3HAHUS U YMEHMs NPU PELICHUU
NPAaKTUYECKUX 3a4a4 (P HEOOXOIMMOCTH C OIOpPO Ha
QITOPUTM IIPAaBUIIA).

3HAKOMUTBCS ¢ MCTOPHei pa3BUTUS T€OMETPUU.

OCHOBHOC

¥Yriaol B
OKPY>KHOCTH.

BrucanHble ¥ LEHTPAIBHBIE YIUIBI, YTOJ MEXIY KacaTeJIbHOU U
XOPJIOH.

@opMyJIHMPOBaTHL OCHOBHBIE OIPEAEICHUS, CBSI3aHHBIE C
yriamMH B Kpyre (BIIMCaHHBIM yroJl, HEHTPAIbHBINA YIroJl).




Bnucannsble VYrubl MeXIy XOpAaMu U CEKYIIUMU. HaxoauTh BIHCAHHBIC YIUIBI, ONMPAIOIIUECS HA OJHY AYrY,

¥ ONHCAHHBIE BrnincanHble U OnMCaHHBIE YETHIPEXYTOJIBHUKH, UX NMPU3HAKU U | BBIYMCIASATH YIVIbI C IOMOLIBIO TEOPEMBI O BIMCAHHBIX YIiax,

YeThIPEXyroJbHUK |CBOMcTBAa. IIpuMeHeHHMe ATHX CBOICTB MNpU  PELIEHUM |TEOPEMBI O BIIMCAHHOM YETBIPEXYTOJIBHUKE, TEOPEMBI O

u. re€OMETPUYECKUX 3aa4. LEHTPAJILHOM yIJIe MpH HEOOXOJUMOCTH C BHU3YaJIbHOU

KacareabHble B3aumnoe pacnosioxxkeHue JAByX oOKpyxHocTed. Kacanwue|omnopoil.

K OKPYHOCTH. OKPYXHOCTEH. HcceaenoBathb, B TOM YHCIIE C IOMOUIBIO HIU(PPOBBIX PECYPCOB,

Kacanne BIIMCAHHBIE U ONHMCAHHBIE YETBIPEXYTONBHUKH, BHIBOAUTH HX

OKpPYKHOCTeH CBOJCTBA U IPU3HAKHU I10CJIE COBMECTHOI'O aHAJIN3a.

(13 49) Hcnoab3oBaTh 3TU CBOMCTBA M INPU3HAKUA IIPU PELICHUHU
3az1ad.

IToBTOpEHHE, IloBTOpEHNE OCHOBHBIX MOHATUH M METONOB KypcoB 7 W &|PemaTh 3a7ayd Ha IOBTOPEHUE, WIUIIOCTPUPYIOIIUE CBS3U

00o0uenne KJIacCOB, 00001IeHNE 3HAHU. MEX]ly Pa3INYHBIMH YacTIMHU Kypca.

3HAHUM

(449)

9 kjaacc (He MeHee 68 u)

Ha3Baunmue
pasaeJia (TemMbl)
Kypca (4uciio

OcHoBHOe coepkaHue

OcHOBHBIE BU/IBI eSITeIbHOCTH 00y4ar0IMXCsl

4acoB)
Tpuronomerpusi. |OmnpeneneHue TpuroHoMeTpuueckux (GyHkuuit yrios ot 0° no|dopMyaupoBaTh  ompelesieHHMsi  TPUTOHOMETPHUUYECKUX
Teopembl 180°. KocuHyc m cuHyc mpsmMoro u Tymoro yria. Teopema|(yHKUMH TyObIX U HPSMBIX YIJIOB C BU3YaJbHOW OIOPOH.
KOCHHYCOB M KocuHycoB. (OO0oOméEHHas) TeopemMa CHHYCOB (¢ paaunycoMm | PopMylupoBaTh TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB (C
CHHYCOB. ONMCAHHOM OKpYyXHOCTH). Haxosx/ieHue JUIMH CTOPOH U BEIMYHUH | paIlyCOM ONMCAHHON OKPY>KHOCTH).
Pemenue YIJIOB TPEYrOJIbHUKOB. Pemath TpEyroJpHUKH C ONOPOH Ha alropuT™M y4eOHBIX
TPeYroJbHNKOB dopmyna IO TPEYroJbHUKA Yepe3 JBE CTOPOHBI U YroJ | IeHCTBUI.

(16 1)

Mex 1y HUMU. PopMyrna IIomaay YeTbIpEXYrOJIbHUKA YEPE3 €ro
JUArOHAJIA U yroJl MEKJly HUMHU.
IIpakTHueckoe NPUMEHEHHUE TOKA3aHHBIX TEOPEM.

Pemrars  mpakTuyeckue  3agauM, CBOASAIIHMECH K
HAXO0KIEHUIO PA3JIUNYHBIX 3JIEMEHTOB TPEYroJbHUKA.




IIpeodpa3oBanue

Mmoa00MA.

Merpuyeckue
COOTHOLIICHUA B

*[TonsiTue o mpeoOpa30BaHUM M0100USI.

CoOOTBETCTBEHHBIE AIIEMEHTHI MOI0OHBIX QUTYD.

Teopema 0 mnpousBeAEHUH OTPE3KOB XOpA, TeopemMa o
MPOU3BEJICHUN OTPE3KOB CEKYIIMX, TeopemMa O KBaJpare

OcBaunBarthp MOHATHE peoOpa3oBaHUs noio0usi.
HceaenoBarh OTHOIICHUE JTUHEWHBIX JIEMEHTOB (UTYp MPHU
npeobpazoBanuu 1noao0us. HaxomurTh mpuMepsl mogodus B
OKpYXKaIOILel JEHCTBUTEILHOCTH.

OKPYKHOCTH KacaTenbHOU. [IpuMeHeHune B pelieHny reOMeTpUYECKUX 3a/1a4. * | *“BpIBOIMTL METPUYECKHUE COOTHOLICHUS MEXIY OTpe3KaMu
(10 v) XOpZ, CEKYIIMX M KacaTellbHbIX C  HCIIOJIb30BaHUEM
BITMCAHHBIX YIJIOB U MOI00OHBIX TPEYTrOJIbHUKOB.
Pematp reoMerpuyeckHe 3aadyd M 3a4a4d U3 PEAIBHOU
’KH3HH C UCIIOJIb30BaHUEM MOJOOHBIX TPEYrOJIbHUKOB. *
BekTopnbi Omnpenenenne BEKTOPOB, CIOKEHHE M Pa3HOCTb BEKTOPOB,| Mcmoab30BaTh BEKTOPbl Kak HaIIPaBJIEHHBIE OTPE3KH,
(12 v) YMHOKEHHE BEKTOPA Ha YUCIIO. HCCJIeA0BATH reOMETPUYECKUI (mepemerienue) u
@u3n4eCKU U T€OMETPUYECKUN CMBICII BEKTOPOB. ¢usnyeckuil (Cuiia) CMBICIBI BEKTOPOB C OMNOpPOM Ha
Pa3noxxeHne BekTOpa IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM. | BOIIPOCHBIM IJIAH.
Koopaunats! BekTopa. 3HaTh ompeaedeHHMss CYMMBl U Pa3HOCTH BEKTOPOB,
CkanspHoe MNpPOU3BEIACHUE BEKTOPOB, €ro IMPUMEHEHHE ISl | yMHOXKEHUS BEKTOpa Ha 4UCIIO, HCCIIeI0BATh
HAaXOKAECHUS JUIUH U YIJI0B. TeOMETPUYECKUN U (PU3HMUECKUN CMBICIBI ATHX OTIEPAIIHA.
Pewrenue 3aga4 ¢ moOMOILIBIO BEKTOPOB. Pematp reoMerpuyeckue 3aladyd € HUCIOJB30BAaHUEM
IIpumeHeHre BEKTOPOB [UIsl PELIEHMS 3aJa4 KUHEMATHKU U |BEKTOPOB.
MEXaHUKH. PackiaapIBaTh BEKTOP M0 IBYM HEKOJJIMHEAPHBIM BEKTOPaM.
Hcnoab30BaTth  CKaIIpPHOE  IPOU3BEIACHUE  BEKTOPOB,
BbIBOJIMTH €TI0 OCHOBHBIE CBOMCTBA.
Boruncasite CyMMy, pasHOCTb M CKaJspPHOE IPOU3BEACHUE
BEKTOPOB B KOOpJUHATAaX.
IIpyuMeHATh CKAIAPHOE IPOU3BEACHHUE [UI HAXOXKICHUS
JUIMH U YTJIOB.
JlekapToOBBI JlexapTOBbI KOOPAUHATHI TOUEK HA IIJIOCKOCTH. OcBanBaTh MOHSITHE IPSIMOYTOJIBHON CUCTEMBI KOOPJIMHAT,
KOOpAWMHATBHI  Ha| *YpaBHeHHE NPAMONR.* YTIOBOH KOA(QQHIMEHT, TAHI'€HC YIJIa |IEeKapTOBBIX KOOPIMHAT TOUKH.
IJIOCKOCTH HAKJIOHA, IapaJUIeJIbHbIE U EPIIEHAUKYIISIPHBIE TPSMBIE. HccnenoBath ypaBHEHUE NIPSAMOI M OKPYKHOCTH C OTIOPOM Ha
9 ) VYpaBHeHHE OKpYKHOCTH. HaxokaeHue KOOpIMHAT TOYEK | BOIIPOCHBIM IJIaH.

[IEPECCUYCHUS] OKPYKHOCTH U IIPSIMOM.
Meroa KOOpAUHAT IIPU PELIEHUU T€OMETPUYECKUX 3a1ad.
Hcnonp3oBanue MeTO1a KOOPAUHAT B IPAKTUYECKUX 3a/1a4ax

HaxonuTts LeHTp ¥ pagnyc OKpPYKHOCTH 110 €€ YpaBHEHUIO.
PemaTp 3a1aumM Ha HAXOKICHUE TOYEK IIEPECEUCHUS ITPSAMBIX
U OKPYKHOCTEH ¢ IOMOIIBIO METOIa KOOPAMHAT.




Hcnoab30BaTh CBOMCTBA YriIoBOro KO3(GQHUIMEHTA MPSMON
IpU pelIeHUH 3ajad, IS OIpeleNieHHs PpacloI0KEeHUs
IIPSIMOM.

IpuMeHsiITH KOOPIMHATHI NIPU PEIICHUH T€OMETPUUYECKUX U
NPAaKTUYECKUX 3a/1ad, Ui MOCTPOEHUS MAaTeMaTUYeCKUX
MO/IeNIel peasbHBIX 3a/1a4 («METOJ] KOOPIMHATY).
Moab3oBaThest AN TIOCTPOCHHUS W HMCCIENOBAHUUN
U(GPOBBIMU PECYPCAMH.

3HAKOMHUTBCS ¢ MCTOPHEll pa3BUTHUS FEOMETPUU

IIpaBuabHBIE
MHOI'0YI 0JIbHUKH.
Jlnuna
OKPYKHOCTH H
IJI01aAb Kpyra.

[IpaBUiIbHBIE MHOTOYrOJIbHUKH, BBIYUCICHHE WX 3JIEMEHTOB.
Uucno m v IMHA OKPYXKHOCTHU. JlIMHA AYrd OKPYKHOCTH.
PannanHasg mepa yria.

[Inomans kpyra M €ro »3JIEMEHTOB (CEKTOpa M CErMEHTA).
Brruncnenue miuomnianeit Guryp, BKIFOYAIOLUINX 3JIEMEHThI Kpyra.

®opMyJIHPOBATH omnpeacieHue
MHOTOYI'OJIbHUKOB, HAXOUTb UX JJIEMEHTHI.
IHoab30BaTHCHA NOHATUEM JUIMHBI OKPYKHOCTH, BBEIEHHBIM C
MNOMOIIIBIKO MPABUJIBHBIX MHOI'OYI'OJIbHUKOB, ONPEACIaATDh
YHCIIO TT, JUIMHY AYTU U PaJlaHHYI0 MEpy yriia mo oopasity.

MpaBUJIbHBIX

Bbrunciienue IIpoBoauTh mepexox OT paJfuaHHON MEpHI yIiia K I'pagyCHON
Iomaaei 1 Ha00OPOT IO BU3YaJIbHOM Omope.
(8 9) OnpeaensaTs II0LIaAb Kpyra.
BoiBoauTh dopMmyiibl (B IpagyCHOM U paJuaHHON Mepe) A
JUIMH JyT, IUJIOIIa/Ied CEKTOPOB M CETMEHTOB C OMOpPOM Ha
BOIIPOCHBIH IIJIaH.
BeruncasTe 1womand Quryp, BKIIOYAIOMIMX 3JIEMEHTHI
OKPYXXHOCTH (Kpyra) ¢ OHOpoi Ha CIIPaBOYHYIO HHPOPMALIHUIO.
HaxoauTh 1011 B 3a[1a4ax peaIbHOM KU3HHU.
JABukeHust *[ToHsTHE O IBMKEHHUU TIIOCKOCTH. Pa3ouparnb MIPUMEPHI, WLUTIOCTPUPYIOIIME TIOHATHSA
IUIOCKOCTH [TapannensHbIil epeHOC, TOBOPOT U cuMMETpUsi. OCH U LIEHTPHI | IBUKEHUS, LICHTPOB U OCEH CUMMETPHH.
(6 9) CUMMETPUHU. @opMyJIMPOBATH ONPEICIICHUS IapajUIe]bHOIO IIEPEHOCa,

[IpocTeiimme mpUMeHEHHs B PELICHUH 33139 *,

[IOBOPOTa M OCEBOM CHMMETPUHM C BHU3YaJIbHOM OIOPOMA.
HaxoauTh HENoABWXHBIE TOUKH MO 00pas3iLy.

HaxoauTh IIEHTPBI U OCH CUMMETPUI IPOCTEUIINX PUTYp TTO
oOpa3iry.

*[IpuMeHATh NapAIUICIBHBIA IEPEHOC U CUMMETPHUIO IIPHU
pelIeHNH TeOMETPUIECKUX 3a1a4 (pa3oupaTh MPUMEpPHI).




Hcnonb30BaTh Ui IOCTPOSHUS U MCCIENOBaHUHN 1TU(POBBIS
pecypchL. *

IMoBTOpEHHUE,
0000mIEHNE,
cucTeMaTH3aIusl
3HAHMH

(7 9)

IloBTOpEHNE OCHOBHBIX TNOHATUH M METOAOB KypcoB 7—9

KJIaCCOB, 0000IIEHNE U CHCTEMATHU3aIlMs 3HAHMIA.

[Ipocteiimme reomerpudeckue QUIYpsl M HUX CBOMCTBa.
N3mepenne reoMeTpu4eCcKiX BEIUUMH.

TpeyroybHUKY.

[TapannenpHble U NEPIEHIUKYIISIPHBIE IPSIMBIE.

OxpyxHOCTb M Kpyr. I'eomeTpuyeckue NOCTpOeHUs. YTIIbl B
OKpPYXKHOCTU. BmnmcanHsle U OIHMCaHHBIE  OKPYKHOCTH
MHOT'OYT OJIbHUKOB.
IIpsiMast U OKPYKHOCTb.
YeThIpEXYTroJIbHUKU.
YETBIPEXYIOJIbHUKH.
Teopema ITudaropa u Hayana TpuroHomeTpun. Perenne o0mux
TPEYrOJIbHUKOB.

IIpaBunbHBIE MHOTOYTOJIBHUKH.

[Ipeo6pazoBanwus mwiockocTh. JBmwkenus. [logooue. Cummerpus.
[Tnomans. Beraucnenne mnommaneit. [Inomanu nogoOHbIX Guryp.
JlekapTOBBI KOOPAUHATBI HA INIOCKOCTH.

BekTopsl Ha IIJIOCKOCTH.

Bnoucannsie u OITMCAaHHBIC

OnepupoBaTh NMOHATHSMH: (GUIypa, TOUKa, IpsMasi, yroi,
MHOTOYTOJIbHUK, PaBHOOEAPEHHBII M  PAaBHOCTOPOHHUI
TPEYrOJbHUKH, MPSAMOYTOJbHBIH TPEYrOJbHUK, MEIHAHA,
OuccekTpuca M BBICOTa TPEYTOJIbHUKA, MapajiesorpaMM,
poMO, TPSMOYTOJIBHUK, KBaApar, Tpameuusi; OKPYKHOCTb,
KacaTeJbHast; paBeHCTBO U MOJ00HE (QUTyp, TPEYrOJIbHUKOB;
NapajuIeIbHOCTh W MEPHEHAUKYISIPHOCTh MPSMBIX, Yol
MEXAY NpSAMBIMH, CHUMMETPUS OTHOCUTEIBHO TOYKU U
IpsIMOM; JUIMHA, PAcCTOSIHME, BEIWYMHA YIJa, IUIOLIab,
HEPUMETP.

Hcnoab3oBars  (opmyJibl: [epuUMeTpa U IJIOLIAAU
MHOTOYI'OJIbHUKOB, JUIMHBI OKPYKHOCTH M IUIOIIAU KpYyra,
00BbEMa IPSIMOYTOJILHOTO TMapajuIesenunesa.

OnepupoBaTb NOHATHSMM: IPAMOYIOJbHAas  CHUCTEMA
KOODJIMHAT, BEKTODP; MCNOJb30BaTh JOTH IOHATHA A
IIPEJICTABICHNS JaHHBIX U PELIEHUs 3a7ad, B TOM YHUCIIE U3
IPYruX y4eOHBIX MPEIMETOB.

PemaTth 3agayd Ha TIOBTOPEHHME OCHOBHBIX HOHSTHH,
WUTIOCTPALIMIO CBS3EM MEXAY paziIu4HbIMU YacTMU Kypca.
Bri0upaTs MeTo UL PELIECHUS 3aJa4u.

Pemath 3a1aum 13 OBCETHEBHOM KU3HH.

TEMATHUYECKOE IIJIAHUPOBAHUE YUYEBHOI'O KYPCA «BEPOSITHOCTDH U CTATUCTUKA»
(IO TOJAM OBYYEHUSI)

7 knacc (He meHee 34 1)

Ha3zBpanue
pasaeJia (TemMbl)

OcHoBHOe coepkaHue

XapakTepucTHKA JeSITeIbHOCTH 00y4al0HXCS




(4HC10 YacoB)

IIpencrasiienune [IpencraBnenne paHHBIX B Tabmunax. [Ipaktuyeckne | OcBamBaTh  Ha  0a30BOM  YPOBHE  CHOCOOBI
JAAHHBIX BBIUMCIICHUS 10 TAaONWYHBIM JaHHBIM. VI3BleueHHe | | MPEACTAaBICHHUS CTATUCTHMUYECKHX ITaHHBIX M YHUCIOBBIX
(7 9) UHTepHpeTanus TaOMU4YHBIX AaHHBIX. [IpakTmdeckas paboTa | MacCMBOB C TIOMOILIBIO TabMUI] W JUarpaMMm c
«Tabnuupny. HCIOJIb30BAHUEM  aKTYaJIbHBIX M BaXHBIX JIAHHBIX
I'paduueckoe mpencTaBiIeHUE NAaHHBIX B BHUAE KPYTOBbIX, | (memorpaduyeckue JaHHBIE, IIPOU3BOJICTBO
CTOJIOMKOBBIX (CTOJIOUATHIX) AUarpaMM. UTeHHe ¥ MOCTPOEHHE | MPOMBIIIJICHHONH U CeNbCKOXO3SUCTBEHHON MPOIYKIIMH,
nuarpamm. [Ipumeps! geMorpaguuecKux auarpamm. 0OI11eCTBEHHBIE U IPUPOIHBIC SIBJICHUS).
[TpakTudeckas pabora «JluarpammsbD. H3yuyars Meroabl paboTel ¢ TaONUYHBIMH |
rpadMUYecKUMHU TPEICTABICHUSIMHI JAaHHBIX C MOMOIIBIO
U(POBBIX PECYpCOB B XOJAE MPAaKTHYECKHX paboT (c
HaIPABJIAIOIIEN TOMOIIBIO).
OnucareapHas Yucnossie Habopel. CpenHee apudmeTnueckoe. OcBauBaTh Ha 0a30BOM yPOBHe NOHSATHS: YUCIOBOHI
CTATHCTHKA Menuana 4rciaoBoro Habopa. Y CTOHYMBOCTb MEIUAHBI. Habop, Mepa LEHTPaTbHON TEHACHIUH (Mepa ILEHTpa), B
84) [TpakTudeckas pabota «CpeaHre 3HAaUCHUSD. TOM YHCJIE CpeHEe apruPMETHIECKOe, MEIMaHa.
HauOosbiiee m HauMeHbIlIee 3HAUEHUS YMCIOBOro Habopa. | OmuchbIBaATH CTAaTUCTHYECKHE JAaHHBIE C  IOMOIIBIO
Pa3max. cpeaHero apu(MeTHUecCKoro U MeauaHsl. PemaTs 3agaun
(c uCHONB30BAHWEM 3PUTENBHONW HATJISATIHOCTH W/WIH
BepOaNbHOM OTIOPHI)
HN3yyarp cBoiicTBAa CPEIHMUX, B TOM YHUCJIE C IIOMOILIBIO
U(POBBIX PECypcoB, B XOJ€ MPAKTHUECKUX padot, (c
HaIPAaBJIAIOIIEN TOMOIIBIO).
OcBauBaTh Ha 0230BOM YPOBHe MOHSITHS: HanOOJIbIIEE
Y HauMEHbIIIEE 3HaYEHMsI YUCIOBOTO MaccHuBa, pa3max.
Pemarp 3amaum Ha BBIOOp crioco0a OMMCaHUs JaHHBIX B
COOTBETCTBUM C IPUPOJOM  JAHHBIX U  LEISIMHU
HCCJIEIOBAHUS C HAIIPABJISIIOIIEH TOMOLIBIO.
Cayuaiinas *CrydaliHass ”3BMEHUYUBOCTH (TpuMepshl). YacToTa 3HadueHuid B | *OcBamBaTh MOHATHS: YacTOTa 3HAYCHUH B MacCUBE
N3MEHYUBOCTH MaccuBe JaHHbIX. [ pynnupoBka. ['mctorpaMmsl. JAHHBIX, TPYNIMPOBKA JaHHBIX, TUCTOIPAMMa.
(6 4) [Tpaktuyeckas pabora «CiydaiiHas ”3MEHUYUBOCTbY. * CTpouTh THCTOTPaMMBI IO 00pasily




OcBauBaTth rpaduuecKue MpeCTaBIeHUs pa3HbIX BUIOB
CIIy4ailHOM W3MEHUYMBOCTH, B TOM YHCIE C IOMOIIBIO
U(PPOBBIX PECYPCOB, B XOJI€ MPAKTHUECKON PabOTHL. *

BBenenne B
TeopuIo rpagos
(4 9)

*['pad, Bepmuna, pedpo. IlpeacraBienue 3agauu ¢ TOMOIIBIO
rpada. CremeHp (BaJieHTHOCTh) BepiiuHbL. Yucimo pébep u
cymmapHas creneHb BepmuH. Llens u nuki. Ilyte B rpade.
IIpencraBnenue o cBsizHOCTH Tpada. O6xon rpada (diiaepos
nyTh). [IpencraBnenue 06 OpueHTUPOBAHHBIX Ipadax. *

*OQcBauBaTh NOHSITHS: Tpad, BepmmHa rpada, pedpo
rpada, cTeneHp (BaICHTHOCTh BEPIITUHBI), [ETb U UK.
OcBauBaTh NOHSTHS: NyTb B rpade, dWIEpOB IMyTh,
00xox rpada, OpueHTUPOBAHHBIN Tpad.

OO0cy:k1aTh pellleHHe 32/1a4M HA IOUCK CYMMBI CTENIEHEN
BepIIMH rpada, Ha Mouck 00xoaa rpada, Ha MOUCK IMyTen
B OPHEHTUPOBAHHBIX rpadax ¢ HaPaBIAIOMIEH TOMOIIBIO.
OcBanBaTh cmocoObI IIPEACTABICHUS 3aJad U3 Kypca
anreOpbl, TE€OMETPUH, TEOPUU BEPOSTHOCTEH, APYrux
IpEeIMETOB C TOMOINBI0 TrpadoB  (KapThl, CXEMBI,
ANIEKTPUYECKHE LEeNH, (YHKIMOHATIbHBIE COOTBETCTBUS)
Ha npumepax. *

BepositHOCTB M

*Cny4aifHbIil OomBIT M ciydaiiHoe coObiTHe. BeposTHOCTH M

*OcBauBaTh MOHATHS: CIy4alHBIN ONBIT U CIy4alHOE

4yacrora yacTora coOBITUS. POJb MajoBEpOSATHBIX M MPAKTUYECKU | COOBITHE, MAJOBEPOSITHOE W MPAKTHYECKH JIOCTOBEPHOE

CJIYYaHHOr O JOCTOBEPHBIX COOBITUH B MpHpoJe U B oOmecTBe. MoHeTa U | cOOBITHE.

coObITHA UrpajgbHasi KOCTb B TEOPUU BEPOSATHOCTEM. M3yyaTrh 3HAYMMOCTH MaJIOBEPOATHBIX COOBITHH B

4 4) [TpakTyeckas pabora «HacToTa BeIAZACHUS Opiay.* npupoje M OOIIeCTBE Ha BAXKHBIX HpUMEpax (aBapuu,
HECYaCTHBIE cilyyau, 3anUTa IIEPCOHAJIbHOMN
uHpOpMalny, Tepeiadya JaHHBIX).
N3yuaTrh poJib KJIACCUYECKUX BEPOSTHOCTHBIX MOJENIEH
(MoHeTa, UrpajbHasi KOCTh) B TEOPUU BEPOSITHOCTEM.
Ha6monath W M3y4aTh YacTOTY COOBITHH B IPOCTHIX
HKCIEPUMEHTaX, B TOM YHCIE C IMOMOIIBIO HU(PPOBBIX
PecypcoB, B X0/1€ IPaKTHYECKOM paboTHI. *

O0o0menne, IIpencraBnenne  paHHbIX.  OmnwucarenbHas — craTUCTHKA. | IIOBTOPSATHL UM3YyYEHHOE U BBICTPAMBATH CUCTEMY

KOHTPOJIb BeposiTHOCTB ClTy4aiiHOTO COOBITHS. 3HaHUMU.

(5q) Pemars 3apa4u Ha IPEACTABICHUE U ONIMCAHUE IAHHBIX C

IIOMOIIBI0 U3YYEHHBIX XapaKTEPUCTHK C HaIlpaBJIAIOLIEH




HOMOIIBIO.
O0cy:xnaTh npuMepsbl CIIy4alHbIX COOBITH,
MaJIOBCPOATHBIX U IPAKTUYCCKH JOCTOBCPHBIX CHy‘I&ﬁHBIX
COOBITHH, UX POJIM B IPUPOJE U KU3HU YEIOBEKA

8 kitacc (ne menee 34 4)

Ha3Baunmue
pasaeJia (TemMbl)
(4HC10 YacoB)

OcHoBHOe coepkaHue

XapakTepucTHKA JeSITeIbHOCTH 00y4al0 U XCS

IloBTOpEHUE
Kypca 7 kjacca
(449)

IIpencraBnenne  paHHbIX.  OmnucarenbHas  CTaTUCTHKA.
Cnydaiinas usMmeHuuBOCTh. CpeiHue YncioBoro Habopa.
Cnydaiinsie coobITHs. BepositHOoCcTH 1 yacToThl. Kiaccuueckue
MOJENI TEOPUH BEPOSITHOCTEN: MOHETA U UT'PATIbHAS KOCTb.

IloBTOpATH MH3Yy4EeHHOE U BBICTPAMBATL CUCTEMY
3HaHUMU.

Pemare 3agaum (Mo BH3yaJbHOHl  omope) Ha
IIPEJICTABICHUE W ONMCAHWE JAaHHBIX C IIOMOUIBIO
U3Y4YEHHBIX XapaKTEPUCTHK.

Pemare 3agaum (Mo BH3yaJbHOHl  omope) Ha
IIPEJICTaBICHUE TPYNIIUPOBAHHBIX JAHHBIX M ONMCAaHUE
CIIy4aiiHOM U3MEHUYUBOCTH.

Pemars 3agaum (Mo BH3yaJbHOHl  omope) Ha
OTIpeieIeHNE YacTOThI CIIy4aifHbIX COOBITHH, 00CYKICHNE
IPUMEPOB  CIyYailHBIX COOBITHIH, MaJlOBEPOATHBIX H
MPAKTUYECKU IOCTOBEPHBIX CIyYalHbIX COOBITUH, KX POJIH
B IIPUPOJE U )KU3HU UEJIOBEKA.

OnucareabHas
CTATHCTHKA.
PaccenBanue
JaHHBIX

(4 4)

*Orkionenus. Jucnepcus yucnoBoro Habopa. CranmaptHoe
OTKJIOHEHHUE YUCIOBOT0 Habopa. JlnarpaMmsbl paccenBaHus. *

*OcBauBaTh NOHATHA: [JUCIEPCUS U CTaHIAPTHOE
OTKJIOHEHHUE, MCIOJIb30BaTh ATH XapPAKTEPUCTUKU JUIS
ONMCAHUS PACCEUBAHMSI JAHHBIX.

YuacTBOBaTh B 00CYKIeHHU THNOTE3bI 00 OTCYTCTBUU
WM HAJIMYUHU CBSI3M 110 AMAarpaMMaM PacCEUBAHMUS.
CTpouTh JuarpaMMbl pacCeMBaHHUsS 10 HMEIOIIMMCS
JAHHBIM, B TOM 4YHCJI€ C IIOMOIIbIO KOMIIbIOTEpA (IIOCIIE
COBMECTHOTO aHann3a).*




MHo:xecTBa
4 )

MHoxecTBO, MOJAMHOkKECTBO. Onepanuu HajJ MHOKECTBAMMU:
oObenMHEHHE,  TepeceueHue, gomnonHeHwe.  CBoiicTBa
omneparuit HaJ MHO>KECTBaMHM: MePEMECTUTENBHOE,
COYETATENbHOE, PACIPEACIUTENLHOE, BKIIIOUCHHUS.
I'padmyeckoe npepcTaBIeHNE MHOKECTB.

OcBanBaTh MOHSATHSI: MHOXXECTBO, 3JIEMEHT MHOXECTBA,
MIOJIMHOXECTBO.

Boinoansars onepanuu HaJl MHOXECTBAMU:
o0BeIMHEHUE, TIepeceveHre, JOMOHEHUE (10 00pasiry).
Hcnoab3oBath CBOMCTBA: MIEPEMECTUTENILHOE,
COYETaTEeNIbHOE, pacHpeAeIUTeNbHOE, BKIIOYEHUS (C
MCIIOJIb30BAHUEM BU3YyaIbHOM OTIOPHI).

Hcnoan3oBaTh rpaduueckoe MpeCcTaBIeHHE MHOMXKECTB
IPU ONUCAHUU pEANbHBIX MPOIIECCOB W SBICHUH, MpPH
peILIeHUH 3a/1a4 U3 IPYTUX Y4EeOHBIX MPEIMETOB U KYpCOB
(c ucronb30BaHMEM BU3YaJIbHON OTIOPBI).

BepositHOoCTB
CJIy4aiiHOT 0
coObITHUS

(6 1)

DneMeHTapHbIe COOBITHSL. Crnyyaiinbsle COOBITHSL.
bnaronpusitcTByromue anemeHTapHbie coObITHs. BeposiTHOCTH
coObITUH. OMBITBI C PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH
coObTusiMH. Cry4aifHbIi BBIOOD.

[TpakTtudeckas pabota «ONbITE ¢ PABHOBO3MOYKHBIMH
AIIEMEHTAPHBIMHU COOBITUSIMMIY.

OcBauBath Ha  0a30BOM  YpOBHe  IOHATHA:
SIIEMEHTApHOE COOBITHE, CIydailHOe COOBbITHE Kak
COBOKYITHOCTb ~ OJarompUsATCTBYIOIIUX  3JEMEHTapHBIX
COOBITH, PABHOBO3MOXHBIE 3JIEMEHTapHBIE COOBITHS.
Pemarh 3aa4uu Ha BBEIYHMCIICHUE BEPOSITHOCTEH COOBITHIA
[0 BEPOSITHOCTSIM 3JIEMEHTApHBIX COOBITUH CITydaifHOrO
omnbITa (C MCHOJIB30BAHUEM 3PUTEIIBHON HArIsiAHOCTH
u/unu BepOaJIbHOM OTIOPHI).

Pemarh 3aa4uu Ha BBEIYHMCIICHUE BEPOSITHOCTEH COOBITHIA
B ONBITaX C pPaBHOBO3MOXKHBIMHM  3JIEMEHTapHBIMU
COOBITUSIMHM, B TOM YHCIIE C MOMOIIBIO KOMIIbIOTEpa (C
UCTOJb30BAHUEM  3pHUTEIBHOM  HATJSAHOCTH  W/WIH
BepOaIbHOM OTIOPBHI).

IIpoBoanThs M M3y4aThb ONBITBI C PAaBHOBO3MOXKHBIMU
AIIEMEHTAPHBIMHU COOBITHSMHU (C UCIOJIB30BAHUEM MOHET,
UTPAJIBHBIX KOCTEH, OPYTHUX Mozenen)
B XOJI€ TPAKTHYECKOH paboThl (C HCIOIb30BaHUEM
BU3YyaJIbHOW OTIOPBI).

BBenenne
TeopuIo rpagos
(44)

B

*IlepeBo. CBoiicTBa  jJepeBa: €IWHCTBEHHOCTh  IYTH,
CYIIECTBOBAaHHE BUCSYEH BEPIIMHBI, CBS3b MEXAY YHCIOM
BepIIUH U yncioM pédep. [IpaBuno ymHokeHus. *

*OcBauBaTh NOHAITHS: JIEPEBO Kak rpad Oe3 LHMKIA,
BHCSIYasl BepllMHa (JIUCT), BETBb JIEPEBA, IyTh B JIEPEBE,
JIMaMeTp JepeBa.




HM3yuath cBoiicTBa JepeBa: CYLIECTBOBAHUE BHUCSYEH
BEpIIMHBI, E€AMHCTBEHHOCTh TYTH MEXAY JBYMS
BEpIIMHAMHU, CBSI3b MEXKIY UYHCIOM BEPIIUH M YUCIOM
peodep.

YuyacTBOBaTH B 00CY K/I€HUH PellIeHHs 32a4M Ha IOUCK
U TIEPEUUCIICHHE IMyTed B JIepeBe, OMpPENeICHHE YHUCIa
BEpIIMH WK pEOEp B IepeBe, 00X01 OMHAPHOTO JepeBa, B
TOM YHCJIE C TPUMEHEHUEM TIPaBUJIa YMHOKCHHSL. *

Cayuaiinbie
coObITHA
(8 1)

*[IpotuBomnosiosxkHoe  coObiTue.  Jlmarpamma  Diinepa.
OObvenuHeHne u mepeceueHue coObiTuid. HecoBmecTHBIE
coobitus. @Dopmyna crnokeHuss BeposTHocTei. [IpaBuio
YMHOXKEHHUS ~ BEPOATHOCTEH.  YCJIOBHAsi  BEPOATHOCTb.
HezaBucumble  coObitus.  IlpeacraBienue  ciydaifHOTo
AKCIIEPUMEHTA B BUJIE IepeBa. *

*(QcBauBaTh NOHSITHS: B3aUMHO IIPOTHUBOIOJIOXKHBIE
COOBITHSI, OTepalii HaJ COOBITUSAMH, OOBEAUHEHUE U
nepeceueHne coObITHH, Auarpamma Oinepa (Ditnepa—
Benna), coBMECTHBIC 1 HECOBMECTHBIC COOBITHSI.
H3yuaTh TeopeMbl O BEpPOSITHOCTH OOBEAWHEHHS JABYX
coOBITUH ((hOPMYITBI CIIOKEHUS BEPOATHOCTEH ).
YuyacTBOBaTH B 00CY:KI€HUM PellieHUsl 3aJa4d, B TOM
YHCIlie TEKCTOBBIC 33Jla4i Ha OTpeelieHUEe BEPOSATHOCTEH
OOBEIMHEHUS W TepPeceUeHUs] COOBITUH C TIOMOIIBIO
YHUCIOBOM  mpsiMOH, auarpamm  Diinepa, GopMysbl
CJIOKEHHUSI BEPOATHOCTEH.

OcBanBaTh MOHATHS: MIPaBHUIIO YMHOXEHHUS
BEPOSITHOCTEH, YCIOBHAs BEPOSTHOCTh, HE3aBUCHMBIC
COOBITHSI IEPEBO CITY4alHOTO OIIBITA.
N3yuars cBoiicTBa  (OIpeneieHUs)
COOBITHIA.

YuacTBoBaTh B 00CY:KI€HHHM pelleHHsl 3aJa4d Ha
oTIpeJieNIeHUe U UCTIOIh30BAHNE HE3aBUCUMBIX COOBITHIA.
YuacTBoBaTh B 00CY:KI€HHHM pelleHHsl 3aJa4d Ha
MOUCK BEPOSITHOCTEH, B TOM HYHCJIE YCIOBHBIX, C
MCIOJIb30BaHMEM JIepeBa CIIy4aifHOTO OmbITa. *

HE3aBUCUMBbIX

O0o00menne,
KOHTPOJIb
(4 4)

[IpencraBnenne nanabix. OnucatenbHas craTuctuka. ['pader.
BepostHoCcTh CIIy4alHOTO COOBITHS. DNeMEeHTbI
KOMOMHATOPHKH.

IloBTOpPSITH H3Yy4EHHOE U BBICTPAMBATH CHCTEMY
3HAHWIL.
Pemars 3a1a4u Ha IPEACTABICHUE U ONIMCAHUE TAHHBIX C




ITOMOIIBIO U3YYEHHBIX XapaKTEPUCTHUK (c
HCII0JIb30BAHUEM BU3YaJIbHOM OIOPBHI).

*Y4yacTBoBaTh B OOCY/KICHHM peLIeHHs* 3aJa4M C
puMeHeHHeM rpados.

Pemate 3a7ayd Ha  HAax0XICHHE  BEPOSTHOCTU
CIIy4aifHOTO COOBITHS MO BEPOSITHOCTSIM 3JIEMEHTapHBIX
COOBITUH, B TOM YHCIIE B OMNBITaX C PAaBHOBO3MO>KHBIMU
AIIEMEHTAPHBIMU COOBITUAMH (C BU3YaJILHOU OMOPOiA).
*Y4acTBoBaTh B O00CYKICHHMH PpelIeHUs1™ 3a1a4M Ha
HAXO0KJICHUE BEPOSITHOCTEH 00BbEeTMHEHNS U TIepECeUCHUs
COOBITHH, B TOM YHCIIE HE3aBUCUMBIX, C HCIIOJIB30BAHUEM
rpaduUecKuX TMPEACTaBICHUI U JepeBa CIydyaifHOro
OTIBITA.

*Y4acTBoBaTh B O0CYKICHHMH PpelIeHUus1* 3a1a4M Ha
nepevrciIeHne KOMOUHAIMIA (Yrcia mepecTaHOBOK, YHCIIa
COYeTaHui), Ha HAXOXJCHUE BEPOSTHOCTEH COOBITHH C
OpUMEHEHHEM KOMOWHATOPUKHM, B TOM 4YHCIE C
HCII0JIb30BaHNEM TpeyrosibHuKa Ilackans.

9 kiacc (He meHee 34 1)

Ha3Baunmue
pa3aeJia (TemMbl)
(4HC10 YacoB)

OcHoBHOe coepkaHue

XapakTepucTHKA JeSITeIbHOCTH 00y4al0 U XCS

IloBTOpEHUE IIpencraBnenne  paHHbIX.  OmnucarenbHas — CTaTUCTHKA.
Kypca 8 ki1acca Omnepaunu Haja coObITUsIME. He3aBUCUMOCTD COOBITHH.
(44)

IloBTOPATH H3YyYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUI.

PemaTh 3a1aum Ha IPEICTABICHUE U ONMCAHUE TAHHBIX.
Pematp 3agauyM  Ha  HaAXO0XJCHUE  BEPOSATHOCTEH
OOBEIMHEHUS W TIEPECEUCHHS] COOBITHH, B TOM YHCIIE
HE3aBHCHMBIX, C  HCIOJIb30BaHHEM  TpadruecKux
IIPEACTABIICHUH U IepeBA CIy4aHOIO OIIbITA.

Pemarp 3a1ayd Ha TmiepednclieHne KOMOWHAIUK (4ucia




NIEPEeCTAaHOBOK, 4YHCIAa COYETAaHMU), HA HaXOXKJICHHE
BEPOSATHOCTEH COOBITHI ¢ MPUMEHEHNEM KOMOWHATOPHKH,
B TOM YHCJIE C HCIIOJIb30BaHHEM TpeyrojbHuKa [lackans

JIeMeHTBI
KOMOUHATOPUKH
(4 )

KombOunatopHoe mpaBuio yMmHOXeHHUs. IlepecTaHOBKH.
@axropuan. Couetanus U 4yucio coueTaHuil. *TpeyrosbHUK
[Mackans.* IIpakTnueckas pabota «Bpruncnenne
BEPOATHOCTEH C HMCIOJIb30BAHHEM KOMOMHATOPHBIX (DYHKITHIA
AIIEKTPOHHBIX TAOIHI.

OcBauBath Ha  0a30BOM  YpOBHe  IOHATHA:
KOMOMHATOpPHOE MPAaBHJIO YMHOXKEHUS, YIOpPAIOYCHHAs
napa, Tpoiika 00beKTOB, IepecTaHOBKa, (haKTOpHal YKcia,
COYeTaHue, YUCIo coueTanui, *rpeyronpauk [lackans.*
Pemiars mpocreiimiuMe 3agauyd  Ha  I[IEPEYUCIICHUE
YIIOPAIOUYEHHBIX Map, TPOEK, IEPEUNCIICHUE IIEPECTaHOBOK
U COYETAaHUH »JIIEMEHTOB pA3IMYHBIX MHOXECTB (IO
obpa3siy).

Pemiate mpocreiimime 3agayM Ha IPUMEHEHHE YHMCIa
coyeTtaHuil B anredpe (COKpaiéHHOe YMHOKEHHE, OMHOM
HrroTona) (¢ HanmpasJsioleld MOMOILbIO).

Pemath, mnpuMeHsis KOMOWHATOPHMKY, 3aJauyd Ha
BBIUMCIIEHUE BEPOSITHOCTEH, B TOM YHCJE C IOMOIIBIO
AIIEKTPOHHBIX TAOJIHUIl B XOJ€ MPaKTHUECKOH paboThl (C
BU3YyaJIbHOW OTIOPOH).

I'eomerpuueckas
BEPOSITHOCTH
(4 )

*['eomeTpuueckast BepoaTHOCTh. CiryuaiiHbIi BEIOOpP TOUKH U3
(GUrypsl Ha TIOCKOCTH, U3 OTPE3Ka, U3 JYT'H OKPY>KHOCTH. *

*(OcBauBaTh MOHATHE T€OMETPUUECKON BEPOSTHOCTH.
YuacTBOBaTH B 00CY’ICHUH pelleHHs 3aJa4H Ha
HaXOoXJICHUC BepOHTHOCTCﬁ B OIbITax, NpCACTABUMBIX KaK
BBIOOP TOUEK M3 MHOTOYrOJbHHKA, Kpyra, OTpe3Ka WIH
IYTU OKPY>KHOCTH, YUCIIOBOTO IPOMEKYTKA *

HcnuiTanns
bepnyanu
(6 9)

Hcneitanue. Yenex u Heynada. Cepust HCIIBITaHUH 10 IEPBOTO
ycnexa. Wcnwitanust beprymmm. BepositHoctn coObiTuii B
cepun  ucnbiTanuid  bepuymmm.  [Ipaktuueckas  pabota
«HcnsiTanus beprymmy.

OcBauBaTp Ha 0230BOM YPOBHE NOHSITHSI: HCIILITAHHE,
3IIEMEHTApHOE COOBITHE B HCIIBITAHUM (YCIIEX U HEyAaya),
cepusi UCIBITAaHUM, HACTYIUIEHHME IIEPBOrO  yclexa
(meynaum), cepus ucnblTaHuil beprymm.

Pemiars  mpocreiiiniMe 3agaud  Ha  HAXOXKICHUE
BEPOSATHOCTEH COOBITUI B CEpUM UCTBITAHUN JO MEPBOTO
ycrexa, B TOM YHCIe ¢ MPUMEHEHHEM (OPMYIbl CyMMBI
F€OMETPUUECKOM Mporpeccuu (C Omnopoil Ha CIPaBOYHYIO




UH(POPMAIIHIO).

Pemiars  mpocreiiinMe 3agaud Ha  HAXOXKICHUE
BEPOATHOCTEH  AJIEMEHTApHBIX COOBITUH B  CEepHUH
UCIBITAHUN bepHy/uIM, Ha HaxXO0XICHUE BEPOSTHOCTU
OIPENENEHHOIO YHCJIA YCIIEXOB B CEPUHM MCIIBITAHUN
bepnysum (¢ BU3yanbHOM ONIOPOiA).

N3yuarh B X01€e NPaKTH4YeCKOil padoThl, B TOM YHCIIE C
MOMOIIIBIO HU(POBBIX PECYPCOB, CBOMCTBA BEPOSITHOCTH B
cepuM UCHbITaHuK bepHymm

Cayuaitnas
BeJIMYNHA
(69)

CnyvaiiHas BeJIMYMHA M PAcIpeAeieHUE BEPOSTHOCTEH.
MareMarnueckoe OXHMAAHWE H JAUCIEPCHS  CIy4yalHOH
BenUM4MHBL. [IpuMepbl MaTreMaTH4ecKOro OXKUAAHUSA Kak
TEOPETUYECKOI0 CPEINHETO 3HAYCHUS BEJINYUHBI.

[TonsiTre o 3akoHe OoNbIIKX Uncen. Mi3MepeHne BeposITHOCTEM
C moMo1uIbio yacToT. [IpuMeneHne 3akoHa OOJIBIINX YHCEIL.

OcBoutb Ha 0a30BOM YpOBHe NOHSITHS: Cly4yaiHas
BCJIMUMHA, 3HAYCHUE CIIy4yalHOU BEJIMYHHBI,
pacrpeneneHue BEpOsTHOCTEN.

HM3yuyatp u o0cyxaaTb IpUMEpPbl IUCKPETHBIX U
HENPEPBIBHBIX CIIY4YalHbIX BEJIMYUH (POCT, BEC YEIOBEKA,
YUCJICHHOCTb HACEIIEHUs, JPYTHUe U3MEHUYUBBIE BEJIMYHHBI,
paccMaTpuBaBIINECS B Kypce€ CTAaTUCTUKH), MOJEJIBHBIX
CIIy4aliHBIX BEJIMYMH, CBSA3aHHBIX CO CIIy4alHBIMU
ombiITaMu (OpOCaHWe MOHEThI, HIPaJIbHOM KOCTH, CO
CIIy4aifHBIM BBIOOPOM H T. II.).

OcBauBath Ha  0a30BOM  YpOBHe  IOHATHA:
MAaT€MaTUYECKOE OKMJAHUE CIIy4aliHOW BEIWYUHBI KaK
TEOPETUYECKOE CpEHEE 3HAUCHUE, NUCIIEPCUS CIIyYallHOU
BEJIMYMHBI KaK aHAJIOT TUCIIEPCHH YHCIOBOrO HAbopa.
Pemath 3ajauMm Ha BBIUMCICHHE MaTEMaTHYECKOIO
OXKMJAHHUS W  JUCIEPCHUHM JAUCKPETHOM  CIy4yalHOH
BEJIMYUHBI 10 33JaHHOMY PAaCIpEACIICHUIO, B TOM YHCIIE
3a/1a4, CBSI3aHHBIX CO CTPaXOBAaHHWEM U JIOTEpEeIMH (C
HaIPABJIAIOIIEN TOMOIIBIO).

3HAKOMHUTBCSI C MaTEeMaTU4YECKUM  OXHUAAHUEM U
JUCIIEPCUEN HEKOTOPBIX PACHpENCIICHUN, B TOM YHCIIE
pacpeneneHus Ciiy4aiiHON BEJIMYMHBI «4HUCIIO YCIIEXOB)» B
cepuM UCHbITaHui bepHymm.

M3yuaTrh, yactoTy COOBITHSI B  NOBTOPSIOIIUXCS




CJIy4aiHBIX OIIBITAX KAK CIIy4alHYIO BEIUYUHY.
3HAKOMHUTBCSI C 3aKOHOM OoJyibmux yucen (B Qopme
bepuymnu): mnpu OOJBIIOM 4YHCIE ONBITOB YacTOTa
cOOBITHS OJIM3KA K €r0 BEPOSTHOCTH.

Pematsb 3a1aun Ha U3MEPEHUE BEPOSTHOCTEHN C MOMOIIIBIO
4acToT (C HaIPaBJIAIOIEH TOMOIIBIO).

OO0cy)IaTh poJib 3aKOHA OOJIBIIUX YHCET B 000CHOBaHUU
YaCTOTHOTO METOJIa U3MEPEHHS BEPOSTHOCTEH.
OOcy)maTh 3aKOH OOJBIIMX YHCENT KaK IPOsBICHUE
CTaTUCTHYECKOW YCTOMYMBOCTU B U3MEHUMBBIX SIBICHUSX,
pOJb 3aKOHA OOJBIIUX YHCEN B MPHPOJE U B KHU3HU
YeJIoBeKa.

006001mIeHHE,
KOHTPOJIb
(10 )

[IpeacraBnenne  maHHbix.  OmnucaTelbHass  CTaTHCTHKA.
BepostHocTh CIIy4alHOTO COOBITHSL. DNeMEeHThI
koMOuHaTOpuKu. CirydaiiHbIe BEIMYUHBI U PACTIPEICTICHHUS.

I[loBTOpPSITH H3Yy4EHHOE U BBICTPAMBATH CHCTEMY
3HAHUH.

Pemars 3a1a4u Ha IPEACTABICHUE U OMIMCAHUE TAHHBIX.

Pemarhb 3a1aum Ha HaX0XKICHUE BEPOATHOCTEH COOBITHIA,
B TOM UYHCJI€ B OINBITaX C PaBHOBO3MOXXHBIMU
3JIEMEHTAPHBIMU COOBITHSIMH, BEPOATHOCTEMN
OOBEMHEHUS ¥ TIEPEeCeYCHHs] COOBITUN, BBIYHUCISATH
BEPOSITHOCTH B OIBITAX C CEPUSAMMU CIIYHANMHBIX UCIIBITAHUI

IIpu paszpaboTke paboueld mNporpaMMbl B TEMATUYECKOM IUIAHUPOBAHUU JOJKHBI OBITh YUTEHBI BO3MOXHOCTHU
MCIIOIb30BaHUs SJIEKTPOHHBIX (IU(PPOBBIX) 00PA30BATEIBHBIX PECYPCOB, SBISIOMINXCS Y4€OHO-METOUUECKUMU MaTepuaiaMu
ANEKTPOHHBIE YYEOHUKM W 3aJaYHHUKH, DJJICKTPOHHBbIE OMOIMOTEKHU, BUPTyaIbHBIC
1a00paTopuu, UTPOBBIE MPOTPAMMBI, KOJUIEKIIMKA HUPPOBBIX 00pa30BaTENbHBIX PECYPCOB), UCIOIB3YEMBIMU JJIsI OOYYEHUS U
BOCIIUTAHUSl PA3IMYHBIX TPYII TMOJb30BaTENICH, MPEACTABICHHBIMU B 3JIEKTPOHHOM (LHU(PPOBOM) BHIE U pPeaU3yIONIUMU

(MyJIbTUMEIUNHBIE MPOrPAMMEI,

nunaktruaeckue BosmoxkHocTu KT, conepxanre KOTOPhIX COOTBETCTBYET 3aKOHOIATENILCTBY 00 0Opa30BaHUH.
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