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[TOACHUTEJIbHAS 3AIINCKA

PaGouast mporpamMma o MaTeMaTHKH COCTaBJICHA Ha oCHOBaHMHM DenepanbHas pabodas mporpaMMa M0 MaTeMaTUKe IS
00yJaromuxcs ¢ 33JePKKON mcuxudeckoro pasputus (nainee — 3[1P) Ha ypoBHE 0CHOBHOTO 00111€TO 00pa30BaHUs TOATOTOBIICHA
Ha ocHoBe @enepalibHOTO TOCYIAPCTBEHHOTO O0pa30BaTebHOTO CTaHAapTa OCHOBHOro oobmero oOpazoBanus (IIpukas
Mumnrnpocsenienusi Poccun ot 31.05.2021 . Ne 287) (nanee — ®T'OC O0O0), GenepanbHOl aganTUpoBaHHOW 00pa3oBaTeIbLHON
MporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUsl Mg OOYyYarONIMXCA C OTPaHUYCHHBIMU BO3MOXKHOCTSIMH 370poBbs (IIpukas
Mumnrnpocsernienusi Poccuu ot 24 HosiOpst 2022 1. Ne 1025), ®enepanbHoit pabodeit mporpaMmMbl OCHOBHOTO 00111ero 00pa3oBaHUs
no yueOHomy mnpeametry «Marematukay, denepanbHO MporpaMMbl BOCIHMTAHHS, C YYE€TOM PACHPEICICHHBIX MO KiaccaM
MPOBEPAEMBIX TpeOOBaHUMN K pe3yibTaram ocBoeHHs DenepanbHOM alanTUPOBAHHONW 00pa30BaTEIbHOM MPOTPaMMbl OCHOBHOTO
o011ero 00pa3oBaHust 111 00yHaIOUUXCA C 3aJIEPXKKOM MCUXUYECKOTo pa3BuTHs. B paboueiil mporpaMme yuTeHbI HACH U TTOJIOKEHUS
Konnenimu pa3Butus MatemaTuaeckoro oopazoBanus B Poccuiickoit @enepanuu.

OO0mas xapakTepucTuKa y4eOHOro npeamera «MareMaTuka

VYuebnsiii penMer «MareMaTukay BXOIUT B MpeAMETHYI0 oOnacth «MaremaTtuka u nHpopmatuka». OH CoCOOCTBYET
Pa3BUTHUIO BBIYHUCIUTEIBbHON KYIBTYPhI U JIOTHYECKOTO MBILUICHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BATHCS AJITOPUTMAMH, a TAKIKE
MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX B TMOBCEIHEBHOW *W3HM oOyuarommxcs ¢ 3[IP. YueOHsblii mpeamer
pPa3BUBAET MBILIUICHHE, TPOCTPAHCTBEHHOE BOOOpakeHHe, ((YHKIIMOHAIbHYIO FPAMOTHOCTh, YMEHHUS BOCIIPUHUMATh U KPUTUUECKH
aHAJIM3UPOBATh UH(POPMALUIO, TPEICTABICHHYIO B Pa3IMYHBIX (hOpMax.

OOyueHune mMaremMaTuke 1a€T BO3MOXHOCTh pa3BuBaTh y oOydaromuxcs ¢ 3[1P Tounyto, panmoHaibHy0 1 HTHHOPMATUBHYIO
pedb, yMEHUE OTOMPATh HanboJee MOAXOAAIINE A3bIKOBbIE, CHMBOJIMYECKUE, TpauuecKkue CpeicTBa ISl BBIPAKEHUS CYKACHUHN U
HaIVISAHOTO UX MPECTABICHUS.

Heo0xonuMbIM KOMIIOHEHTOM 0O01LIel KyJAbTYphl B COBPEMEHHOM TOJIKOBAHUM SIBISIETCS OOIee 3HAKOMCTBO C METOAAMHU
MO3HAHUS AEHCTBUTEIBLHOCTH, MIPEICTABICHHE O MMPEAMETE U METO/IaX MaTeMaTHKH, UX OTIIMYUI OT METOJIOB APYTUX €CTECTBEHHBIX
¥ TYMaHUTapHBIX HayK, 00 0COOEHHOCTSX MPUMEHEHHS MaTEMaTHKH I pELIeHHs] Hay YHbIX M IPUKIIATHBIX 3a7a4d. Takum o0pa3zom,
MaTeMaTH4eCcKoe 00pa3oBaHUE BHOCHUT CBOM BKJIAJl B (popMUpOBaHUE 00MIEH KyJIbTYPhI YEJIOBEKa.

W3yueHne mMaTreMaTHKU TakXKe CIOCOOCTBYET ACTETMUECKOMY BOCHHUTAHMIO YEJIOBEKA, MOHMMAHUIO KPAaCOThl U U3SLIECTBA
MaTeMaTHYECKUX PACCYKJIEHUH, BOCIIPUATUIO TEOMETPUIECKUX (POPM, YCBOCHHIO UJIEU CUMMETPHH.



[Iporpamma oTpaxkaeT copep:kaHue o0yueHus mpeameTry «MaTeMaTuka» ¢ y4eToM 0CoObIX 00pa30BaTeIbHBIX TOTPEOHOCTEM
oOyuaroruxcs ¢ 3[1P. OBnagenue yueOHbIM MpeaAMeToM «MaTemaTHKa» NpeCTaBIsSET ONPEACIICHHYIO CI0KHOCTD JJIs1 yYalTuXCs
c 3IIP. V obyuaromuxcs ¢ 3[1P nanbonee BeipakeHbl OTCTaBaHUS B PA3BUTUH CIIOBECHO-JIOTHYECKUX (POPM MBILIUICHHS, TOITOMY
a0CTpaKTHBIC U OTBIICYEHHBIE KATETOPUH UM TPYIHOAOCTYIHBI. B Toke BpeMs MpH crieliMaibHOM 00y4eHUH 00y4aromuecss MOTryT
BBIIIOJIHATh 3aJaHusd 1O anroputMy. OHHM BOCIPUUMMYKBBEI K MOMOILIH, MOTYT BBIIIOJHUTh MEPEHOC HA AHAJIOTMYHOE 33JIaHHE
YCBOEHHOr0 criocoba pemieHus. CHM)KEHHE pPa3BUTHUS MBICIUTENBHBIX OIEpaluil U 3aMeIJIEHHOE CTAaHOBJICHHE JIOTHUYECKHUX
JIEUCTBUM NPUBOAIT K HEAOCTATOYHOW OCMBICICHHOCTH COBEPLIAEMBIX YUYEOHBIX ACHCTBHHA. Y 0O0yYaromIMXCsl 3aTpyIHEHBI
CUYETHBIE BBIYMCIICHUS, IPOU3BOJMMEBIE B yME. B NMHCbMEHHBIX BBIYMCICHUAX OHM MOTYT MPOITYCKATh OJUH U3 IPOMEKYTOYHBIX
maroB. [Ipu pabote ¢ YMCIOBBIMU BBIPAKEHUSMH, BBIYMCICHHEM HMX 3HAYEHUS MOTYT HE YAEp)KUBAaTh MPABHIIbHBIA MOPSIOK
neictBuid. Ilpu ynpomennn, npeoOpazoBaHun BelpaxkeHU yvamuecs ¢ 3IIP He MOryT camMOCTOSATENbHO MPHUHATH PELICHUE O
ITOCJIEA0BATEIbHOCTH BBIOJHEHUS AEUCTBHM. KOHKPETHOCTh MBIIIIIEHUS OCJOKHSIET YCBOCHHUS HABbIKA PEICHHS YPaBHEHUM,
HEpaBEHCTB, CUCTEMbI ypaBHEHUW. IM Mano10CTYITHO COBEPIICHHE OOPATUMBIX OlEepaluil.

Hu3zkuii ypoBeHb pa3BUTHS JOTMYECKUX ONEPAINil, HEAOCTATOYHASI 000OIMIEHHOCTh MBILUICHUS 3aTPYAHSIIOT U3yYEHHE TEMBI
«DyHKIUUY»: TpU onpeAeeHud (YHKIUOHAJIbHOW 3aBUCHUMOCTH, MpPU OMNHMCAHUM TIpaUuecKoil CHUTyallud, HCIIONb3Ys
reOMETpUYECKUid, anreOpandeckuid, (QyHKIIMOHANBHBIN s3bIkd. Hepenko yuaiuecs HE BHUAST Pa3sHUIBI MEXIY OO0JIacThIO
onpenesieHus GyHKIIMU U 00J1aCThIO 3HAUCHUI.

Pemenne 3amad CONpsKEHO € TPYAHOCTAMHU OGOpPMIICHHUS KpAaTKOM 3amucH, NMPOBEACHUS aHaIM3a YCIOBHUS 3a/ayM,
BblIeNieHus cymecTBeHHoro. OOyuaromuecs ¢ 3I1P 3atpynHstorcs clienarb yMO3aKJIIOUEHHE OT OOIEro K 4YaCTHOMY, HEPEIKO
BbIOMPAIOT HEPALMOHAIIBHBIE CITIOCOOBI PEILIEHUS, HHOT'1a OTPAHUYUBAIOTCS MAaHUIYJISILUSMU C YUCIIAMHU.

[Tpu u3yueHum reomerpuyeckoro Marepuana oOydarommecs ¢ 3IIP crankuBaroTcs ¢ TPYyIHOCTBIO JeNaTh JIOTUYECKUE
BBIBOJIbI, CTPOUTH NOCIIEIOBATENbHBIE paccykieHus. HenpouHble 3HaHNs OCHOBHBIX TEOPEM F€OMETPUU MPUBOJIUT K OIIMOKAM B
pelIeHn reomeTpruueckux 3aaad. O0yvaromuecss MOryT MOAMEHUTH (OpMYITy, HEMTPABUILHO NPUMEHHUTH Teopemy. K cepbe3HbiM
OIIMOKAM B PEIICHUM 3a/1ay MPUBOJAT HEJAOCTATOYHO Pa3BUTHIE MPOCTPAHCTBEHHbIE MpeCTaBileHUs. MM CII0)KHO BBINOJHUTH
YepTeXK K YCIOBHIO, B TUCBMEHHBIX pad0Tax OHU HE MOTYT IIPUBECTH OOBSICHEHUE K YEPTEXKY.

TOYHOCTh 3alOMHHAHUS U BOCHPOU3BEACHHS y4eOHOro MaTepuala CHHXKEHBI MO MPUYMHE CIa00CTH MHECTUYECKON
NEeATEeNIbHOCTU, CyXeHus obbema mamstu. OOydaronumest ¢ 3I1P TpeOyercs Oosbllie BpeMEHM Ha 3akperjieHue Marepuala,
aKTyaJau3auus 3HaHWU 110 OIIOPE IPU BOCIIPOU3BEACHUH.

Jlns mpeononieHusi TpyAHOCTEH B M3y4eHHHM Y4eOHOro mpenmera «Marematuka» HeoOXoAuma ajaanrtaius oO0bemMa u
XapakTepa y4yeOHOro MaTepHaja K IO3HaBaTelbHBIM BO3MOXXHOCTSIM ywammxcsi ¢ 3IIP. Cnemyer yueOHBIH MaTepuan



MPENOJHOCUTh HEOOJBIIMMH MOPILMSAMHU, YCIOXKHSS €ro MOCTENEHHO, M3BICKUBATh CIOCOOBI aJanTalid TPYAHBIX 3aJaHUM,
HEKOTOpPBIE TEMbI JaBaTh KaK O3HAKOMMTEJIBHBIC, WCKIIOYATh OT/ACJIbHBIE TPYJHbBIE JOKA3aTEIbCTBA; TECOPETUYECKUN MaTepual
PEKOMEHIYETCSl U3y4daTh B MPOIECCE MPAKTUUYECKON JIESITEIbHOCTH MO PELICHUIO 3a7a4. OpraHnueckoe €IMHCTBO MPAKTUYECKON U
YMCTBEHHOM JEATEIbHOCTH YUAIIUXCs Ha YPOKaX MaTeMaTHKH CITIOCOOCTBYIOT MMPOYHOMY M CO3HATEIHBHOMY YCBOCHHUIO Oa3HMCHBIX
MAaTEMATUYECKUX 3HAHUN U YMEHUM.

Heﬂl/l H 3a/1a91 U3YyYCHUA y‘l€6HOI‘O npeamerTra «MaTemMaTHKa»

[IpuopuTeTHBIMU 1EISIMU O0YUEHUSI MaTeMaTHKe B 5—9 Kilaccax sIBISIOTCS:

" (opMUpOBaHUE IEHTPAIBHBIX MAaTEMaTHYECKUX TMOHSTHM (YMCIO, BEIMYMHA, TeoMeTpudeckas (urypa, nepemMeHHas,
BEPOSATHOCTb, (PYHKIIHS), OOCCIEUMBAIONIMX TPEEMCTBEHHOCTh M TEPCIEKTUBHOCTh MAaTEMaTHYECKOTO O0Opa30BaHMUs
obyuaroruxcs ¢ 311P;

* noaseaeHue ooydaronuxcs ¢ 3[1P Ha nocTynmHOM A7 HUX YPOBHE K OCO3HAHUIO B3aUMOCBS3U MAaTEMAaTHUKU U OKPY>KAIOIIIETO
MUpa, MTOHNMaHUE MaTEMaTHKN KaK 9acTH OOIIEH KyJIbTYyphl UEJIOBEUCCTRA,

" pa3BUTHE WHTEJUICKTYaJbHBIX M TBOPUYECKHX crocoOHocTel oOyuaromuxcss ¢ 31IP, mo3HaBaTenbHOW aKTUBHOCTH,
WCCIICIOBATEIbCKUX YMEHUN, KpUTUIHOCTH MBIIIUICHHS, HHTEpeCca K N3yUYEeHUIO MaTeMaTHKH,

* dopmupoBaHue (yHKIIMOHATHPHOW MAaTEMaTHYCCKOW TPaMOTHOCTH: YMEHHUS Pacro3HaBaTh IMPOSBICHUS MaTEMaTHYCCKHUX
MOHATHH, 00BEKTOB ¥ 3aKOHOMEPHOCTEH B peaIbHBIX )KH3HEHHBIX CUTYAIIUAX U ITPU U3YYCHHUH JPYTHX YU4eOHBIX IPEIMETOB,
MIPOSIBIICHUS 3aBUCUIMOCTEHN M 3aKOHOMEPHOCTEH, (pOpMynHpoBaTh X Ha SA3BIKE MAaTEMATUKH U CO3/1aBaTh MaTeMaTUYECKHUEC
MOJIETIM, TPUMEHSATH OCBOCHHBIM MaTEeMaTHYECKUW ammapaTr g PelIeHUus MNPaKTHKO-OPUEHTHUPOBAHHBIX —3ajad,
UHTEPIPETUPOBATH U OIEHUBAThH TOJYUYCHHbBIE PE3YIIbTATHI.

JlocTikeHne STUX 1enield 00ecreunBaeTCs peleHueM CIIeIYIONNX 3a/1ay:

* ¢dopmupoBarh y obydaromuxcs ¢ 3[1P HaBbikM yueOHO-TIO3HABATENILHON ACATEIBHOCTH: TUIAHUPOBAHUE PAOOTHI, MOUCK
paIMOHAIBHBIX MMyTEH €€ BBITIOTHEHHUS, OCYIIECTBICHUS CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh MHTEIUIEKTYaJIbHOMY Pa3BUTHIO, (POPMUPOBATH KadecTBa, HEOOXOMUMBIE YEJIOBEKY JUIsl TOJTHOIICHHOU
YKU3HH B COBPEMEHHOM OOIIIECTBE, CBOMCTBEHHBIC MAaTEMaTHIECCKOU ACATEIIPHOCTH: ICHOCTH M TOYHOCTH MBICITH, HHTYHUITUH,
MPOCTPAHCTBEHHBIX MPEICTABICHUH, CIIOCOOHOCTH K MIPEOAOICHUIO TPYIHOCTEH;

" (opMHUPOBATh KJIFOUEBHIE KOMIIETCHIIMM YYAIIUXCS B paMKaxX MpeAMETHOM obnactu «Maremaruka u nHpopMaTukay;

" pa3BUBaTh NOHATUITHOE MbIlUIeHUs oOyyatomuxcs ¢ 3I1P;



" OCYLIECTBIATH KOPPEKIINIO TO3HABATEIbHBIX MpolieccoB oOydaromuxcs ¢ 3[1P, Heo6XoaUMBIX 17151 0CBOEHUS POTPAMMHOTO

Marepuana 1o yueOHOMy IpeaMETY;

" [peaycMaTpuBaThb BO3MOXKHOCTb KOMIIEHCAIlMM OOpa3oBaTeIbHBIX JACPUIMTOB B OCBOCHUM MPEAIIECCTBYIOIIETO

IporpaMMHOro Matepuaia y odyuaromuxcs ¢ 311P 1 HeqocTaTkoB B X MareMaTHYECKOM Pa3BUTHUH;

" copMHpOBaTh YCTONUMBBINA HHTEPEC YUAIIMXCS K IPEAMETY;
" BBIABJIATH U PA3BUBATh MAaTEMAaTUUYECKUE U TBOPUYECKHUE CIOCOOHOCTH.

OCHOBHBIE JIMHUU COZIEPKaHUS Kypca MaTeMaTuKu B 5—9 knaccax: «Hucna u BelYucIeHUs», «Anredpa» («Anredpandyeckre
BBIPDOKEHUS», «YpaBHEHUS W HEpaBEHCTBa»), «DyHkuum», «leomerpus» («l'eomerpuueckue (GUIypsl W HX CBOICTBay,
«3mMepeHne reoMeTpuYECKUX BEIHYUHY), «BEepOSITHOCTh U CTATUCTUKA». JJaHHbIE TMHUU Pa3BUBAIOTCA NapajlieIbHO, KaXaas B
COOTBETCTBHUH C COOCTBEHHOM JIOTUKOM, OJJHAKO HE HE3aBUCHUMO OJ{HA OT JPYIOM, a B TECHOM KOHTAaKTe U B3auMmojierictern. Kpome
ATOT0, UX OOBEIUHSET JOTUYECKas COCTABIAIONIAsA, TPAIUIMOHHO IPUCYIIAsi MATEMATHKE U MPOHU3BIBAIOIIASI BCE MATEMATUYECKHE
Kypcbl M conepkarenbHble JuHUU. CopmynupoBanHoe B DenepanbHOM TroCyIapCTBEHHOM O0pa30BaTE€IbHOM CTaHIApTe
OCHOBHOro oOmero o0pa3oBaHusi TpeOOBaHUE «YMETh ONEPUPOBATh TMOHATHUAMM: ONpPENEICHUE, aKCHOMa, TEeopema,
J0Ka3aTebCTBO; YMEHHUE PACIIO3HABATh NCTUHHBIE U JIOXKHBIE BBICKA3BIBAHUS, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEPBI, CTPOUTH
BBICKA3bIBaHUs U OTPULIAHUS BbICKa3bIBAHUI» OTHOCUTCA KO BCEM Kypcam, a (pOpMHpOBAHHE JIOTMUECKUX YMEHHH pacripenensercs
0 BCEM TojiaM OOy4eHHs Ha YPOBHE OCHOBHOTO 00111eT0 00pa30BaHMs.

Coneprxanue oOpa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylibTaraM ocBoeHUsT PDenepanbHOil pabodeil mporpamMmel,
pacrnpenenéHHbIM 10 rofiaM OOyYeHHs, CTPYKTypHUPOBAHO TakUM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHLIUIHUAIbHBIM
BOoIpocaM oO0ydJaromuecs: oOpaliajuch HEOAHOKPATHO, YTOOBl OBJIAJICHME MAaTEeMATUYECKUMHU TOHSATUSMU M HaBbIKAMU
OCYIIECTBIISIJIOCH TOCJEN0BATEIbHO M TOCTYNATENbHO, C COOJIOEHUEM MPUHIUINA TNPEEMCTBEHHOCTH, a HOBbIE 3HAHMS
BKJIFOYAJIUCh B OOLIYI0 CHUCTEMY MaTeMaTW4yecKuX mnpeacTaBieHuil oOywatomuxcs ¢ 3IIP, pacuupss u yriyonss e€, oOpasys
MPOYHbIE MHOKECTBEHHbIE CBsI3u. OOLIMe Lenu u3ydeHus yueOHoro npeamera «MaremaTuka» npenctabieHbl B DenepaabHOM
paboueii mporpaMme 0CHOBHOTO 00IIIET0 00pa30BaHUsI.

Oco0enHoCTH 0TOOPA M aJANTAIMN Y4eOHOr0 MaTepHasIa 0 MaTeMaTHKe

OOyueHue yuyeOHOMY mpeaMeTy «Maremaruka» CTPOUTCS Ha CO3JIaHUU ONTUMAJBHBIX YCJIOBUU ISl yCBOCHUS
nporpammHoro marepuaina oOydaromumucs ¢ 3I1P. bonbinoe BHUManue yaensercss oT00py yueOHOro Marepuana B COOTBETCTBUU
C MPUHIMIIOM JOCTYMHOCTH MpPH COXPaHEHHH 00I1ero 0a30BOro ypOBHsS, KOTOPHIM JOKEH MO COACPNKAHUIO U 00beMy OBITh
aganTUpoBaHHBIM JuIsi oOydaromuxcs ¢ 3IIP B cooTBeTcTBUM ¢ uX 0cOObIMU OOpa3oBaresibHbIMU MoTpeOHOCTAMH. Cremyer



o0nerunTh OBNaZeHUE MarepuaioM oOydaromumucs ¢ 3IIP mocpeacTBoM ero aeTaabHOTO OOBSCHEHHSI C CHCTEMATHUCCKUM

MOBTOPOM, MHOTOKPATHOM TPEHUPOBKHU B MPUMEHEHUHU 3HAHUM, UCTIONIb3Ys TPUEMBI aKTyalu3aluu (BU3yaabHasi Oropa, mamsTka).
®denepanpHasi mporpaMma MpeAyCMaTPUBAET BHECEHHUE HEKOTOPBIX WM3MEHEHHWH: yMEHbIIEHHE 00beMa TEeOpEeTHYECKUX

CBEICHUH, BRIHECEHUE OTICIBbHBIX TEM HIIM LIETBIX Pa3/IesiOB B MaTEpHabl AJisi 0030pHOT0, 03HAKOMUTEILHOTO U3yUCHUS.

N3MeHnenns nporpamMmbl B 5-9 kiiaccax

MaremaTtuka B S u 6 Ki1accax

B o3HakoMHUTENBHOM IJIaHE PEKOMEHAYETCS M3ydaTh cliefyromue TeMmbl: «Pumckas Hymepauus», «PaBHble (Uryps»,
«ununnp, konyc, mapy», «Kyo», «IIpsamoyronasHelil mapamienenumneny, «llepemenienre 1o KOOpAMHATHON psAMOi», «Moayib
yuciay, «YucaoBbie MpoMexyTKN»; «Macmtady (u3ydaercsa B Kypce «leorpadus»); «M300paxkeHne reoMeTpuiueckux (Guryp Ha
HEJIMHOBAaHHOW Oymare ¢ HMCIOJIb30BaHUEM LIUPKYJIS, JIMHEWKH, YTOJbHUKA, TPAaHCIOpTUPay, «InuHa okpyxHOCTHY, «Ilmomans
Kpyra», «llapamnensubie npambiey, «llepnenaukysapHbie npsaMbie», «OceBast U LEHTpalbHasi CUMMETPHUM» (M3y4aeTcsl B Kypce
reoMeTpun); «beckoHeUHbIe TEPUOINYECKHE JECATUYHBIE Ipo0u. JlecaTnunoe npubimkeHrne 0ObIKHOBEHHOUM Ipo0m» (M3ydyaeTrcs
B Kypce anreopsl).

Cneayer yMEHBIIMTh KOJMYECTBO YacOB Ha cCleayrolmue Tembl: «PenieHue Jornyeckuil 3amau», «JlnmHa orpeskay,
«IIxanely, «PacnpenenuTenbHbIN 3aKOH YMHOXKEHUSY, «3aMuch MPOU3BEACHHS ¢ OYKBEHHBIMH MHOXUTEIsIMW», «IlocTpoenue
KOH(HUrypamuii u3 4yacteil mpsiMoi, OKPYKHOCTH Ha HEJIMHOBAHHOM U KjeTdartoi Oymarey», «Jlenurenu u xpatHsie. [IpusHaku
neauMocT», «Hambonpmuii oOmmii JeauTensb W HauMEHbIIee oOIlnee KpatHoe. J[emMMOoCTh CYMMBI U TIPOU3BEACHUSY.
«IIpuBenenue qpodbu kK HOBOMY 3HaMeHaTelNoy, «Haxoxk1eHne yacT 1eI0ro 1 1eyIoro 1no ero yactu». « OKpyrieHue JecITHUHbIX
apobeit». «Pemenue 3anad nepebopoM BceX BO3MOXKHBIX BapuaHTOB». «CocTaBiieHME OYKBEHHBIX BBIPaXXEHHUI MO YCJIOBHIO
3ajaur». BpIcBOOOIMBIIMECS Yachkl MOXHO HCIOJB30BaTh Ha MOBTOpEHHE (B Hayaje M KOHIE y4eOHOro roja), Ha M3yueHue
HanOoJiee TPYIHBIX M 3HAYMMBIX T€M: B V Kjlacce — Ha pEIICHHE YpaBHEHUM, MpUBEIECHUE IpOOM K HOBOMY 3HAMEHATEIo,
YMHOXKEHHE U JIeIeHHE JIECATUYHBIX ApoOeil, u3mepenue yrios; B VI kinacce — NelCTBUS € MONOKUTEIBHBIMUA U OTPULIATETbHBIMU
YHUCJIAMH, PEILICHUE YPABHEHUM, CII0KEHUE U BBIUYUTAHUE YHCEII, COJECPKAILIUX LIETYI0 U APOOHYIO YaCTh, HA YMHOXKEHHUE U JICTICHHE
OOBIKHOBEHHBIX APOOEH.

Anreopa

B 03HaKOMHTENIBHOM IIJIaHE PEKOMEHIYETCA M3ydaThb cieAyromue TeMbl: «MppannoHanbHble yucna. [|edcTBUTENbHBIE
yrcna», «CpaBHEHUE NEHCTBUTENbHBIX 4uCeNl, apu(pMeTHUYecKhe ACHCTBHUS C JIEHCTBUTENIBHBIMHU YHciamuy, «Haxoxnenue
npuOIMKEHHBIX 3HAUEHUM KBaApaTHOro KopHs», «Teopema Buera», «PemeHusi ypaBHeHH TpeThell W YETBEPTOW CTENeHen

pa3IOKEHNEM Ha MHOXHTET», «DyHKIHA y =VX U ee Tpaduk», «[IorpenrHocTs 1 TOYHOCTh MPHOIMKEHHsA», «UeTHEIE 1



HeueTHbIe GpyHKIumY, «DyHKIHA y=X"», « DyHnkuus y= ax’, ee rpadux u coiictsa. ['paduku QyHkumii y= ax? + n u y=a(x-m)?,
«YpaBHEHHE C JABYMS MEPEMEHHBIMU U ero rpadux», «['paduueckuit cnocod pemieHus CUCTEMbl ypaBHEHUI», «300paxenue
YJICHOB apU(METHYECKOW M TEeOMETPUUYECKOM Mporpeccuidi TOoYyKaMHd Ha KOOPJAWHATHOW TIUIOCKOCTH. JIMHEHHBIM U
AKCHOHEHIUAIbHBINA POCT. CII05KHBIE IPOLIEHTHDY.

CnenyeT yMEHBIIWTh KOJIMYECTBO 4YacOoB Ha u3zyuyeHue TeM: «Dopmynbl», «Jloka3aTeabCTBO TOXKIECTB», «JInHeiHOE
ypaBHEHUE C JBYMsI HEM3BECTHBIMUY», «['paduk guHEHHOro ypaBHEHUs C ABYyMs NepeMeHHBIMH», «I'paduyeckoe pelieHue
JUHENHBIX YpaBHEHUHN U CUCTEM JIMHEWHBIX ypaBHEHUN», « CBOMCTBA KBaIpaTUYHOU (DYHKIIUI.

BricBOOOIMBIIIMECS YaChl PEKOMEHAYETCS HCIONb30BaTh: IS JIydlled MnpopaOOTKU Hauboyiee BaXXHBIX TEM Kypca:
«Pemenne ypaBHeHMiI», «PemieHne cucteM ypaBHEHUI», «COBMECTHbIE NEUCTBHS € ApoOsimu», «lIpuMeHeHHe CBOICTB
apu(pMETUYECKOTO KBAIPaTHOrO KOPHS»; Ha IOBTOPEHKE, PEIICHHE 3a/1a4, TPE0OpPa30BAHKE BBIPAXKECHHUI, a TAKKE HA 3aKPETVICHHUE
M3yYEHHOT'0 MaTepuania.

I'eomeTrpus

Crnenyer OCHOBHOE BHUMAaHUE YAEIUTh NPAKTUYECKON HAMPABIEHHOCTH Kypca, UCKIIIOUYMUB U YIIPOCTUB HAMOOJIee CIOKHBIN
U1 BOCIIPUSATHS TeOpeTuueckui Matepuail. Ha ypokax reomeTpun HEOOXOAMMO MaKCUMAaJIbHO UCIOIb30BaTh HATJISAHbIE CPEJICTBA
oOyueHus1, 00JIbLIE MPOBOAUTH MPAKTUUYECKUX padOT C ydalluMHCs, pemaTs 3aaa4yu. CTpouTh pelleHre 3a1a4 Npu MOCTOSIHHOM
oOpallleHuH K HarjasAHOCTH — PUCYHKaM U YepPTEeKaM.

OzHakomuTenbHO JAaTh TeMbl: «TeopemMbl W J0Ka3aTenbCTBO. AKCHOMBDY, «/l0Ka3aTelbcTBO OT HMPOTHBHOIO,
«CylecTBOBaHME M E€AMHCTBEHHOCTh NEPNEHAMKYJSIpa K NpAMoi», «MeToj reoMeTpudeckux Mect», «Merosa yIBOeHUus
Menuansl»y, «Teopema @aneca M Teopema O IPONOPLUUOHAIBHBIX OTpe3kax», «LleHTp Macc TpeyronbHuka», «M3MeHeHue
TPUTOHOMETPUUECKUX (DYHKIMI MpU BO3pacTaHUM yriiay, «DopMyIbl IS pajnyCOB BIIMCAHHBIX W OMMCAHHBIX OKPYKHOCTEU
MIPAaBUJIBHBIX MHOTOYTOJILHUKOBY», «YpaBHEHHE NpsAMOn», «llBrmkeHune», «CBOMCTBa ABWKEHUSA», «Teopema 0 NMpoW3BENCHUU
OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUH OTPE3KOB CEKYIIIHNX, TEOPEMA O KBaApaTe KACaTeIIbHOW.

Cnenyer yMEHBIIMTh KOJMYECTBO 4acoB Ha u3ydeHue Tem: «Cummerpuunbie (urypbl. OCHOBHBIE CBOMCTBA OCEBOM
cummeTpuny, «llentpanpHas cummetpus», «llapamnensHbiii nepeHoc», «IloBopot», «IIpeobpazoBanue momodus. ITomgoOue
COOTBETCTBEHHBIX 3JIEMEHTOBY», « OCHOBHBIE 33/1a4M HA MIOCTPOEHUE C TOMOIIBIO HUPKYJIS U TUHEUKN», «/[eKapTOBBI KOOPAMHATHI
Ha TJI0CKOCTY, «Pelienne TpeyronbHukoBy, «llomobue dpurypy.

BricBoOOoaMBIIIMECS YaChl HCTIONB30BATh HA PEILICHUE 33/1a4 U IIOBTOPEHUE.

BeposiTHOCTH U CTATHUCTUKA



B cBs13u ¢ TeM, 4TO TaHHBIA KypC BBI3BIBAET HAMOOJIBIINE CI0KHOCTH 11 oOyuaronuxcs ¢ 311P, cBsi3aHHbIE CO CHUKEHHBIM
YPOBHEM Pa3BUTUS CIOBECHO-JIOTMYECKOTO MBIIIJIEHHS], €T0 U3YUYE€HUE JTOJKHO CTPOUTHCA Ha 6A30BOM YPOBHE U JIOCTYITHOM JJIst
y4eHUKOB Marepuasie. OCHOBHOE BHUMaHUE CJIENYET YIACINUTh pa3/ielaM, CBSI3aHHbIMU C IIOBTOPEHUEM MIPONEHHOIO MaTepuaa,
YBEJIMYUTH KOJMYECTBO YIIPAXKHEHNUH U 33JaHUM, CBA3aHHBIX C IPAKTUUECKOHN AESITEIbHOCTHIO 00YJarOMINXCS.

HeoOxoaumo mnepecMOTpeTh CoAepKaHHE TEOPETUYECKOrOo MaTepHuajla M XapakTep €ro H3JIOKEHHUS: TEOPEeTUYECKHil
MaTepuai IpenogHOCUTh B IIPOLIECCE PEILICHUS 3a1a4 U BBINOJIHEHUS 3aJaHUI HaTJIsJHO-IPAKTUYECKOTO XapakTepa; He TpeOoBaTh
BbIBOJIa M 3alIOMUHAHMSI CIOXKHBIX (DOPMYJI, pEUIeHUs] HECTaHIAapTHBIX, TPYAOEMKUX 3anaHui. Pan tem cienyer usydyaTh B
O3HaKOMMTEJIBLHOM IIJIaHE.

®enepanbHas IporpaMMa peAoCTaBisIeT aBTOPY padoyel mporpaMMel CBOOOY B pPaCIIpEAEIIEHUU MaTeEprasa 110 YETBEPTIM
(TpumecTtpaM). PacnpeneneHne BpeMEHM Ha H3y4eHHME TE€M B TEYEHHME YYE€OHOro roja CaMOCTOSTENBHO OINpPEAEIseTCs
00pa3oBaTeNbHON OpraHu3alell U 3aBUCUT OT ocoOeHHocTel rpynnbl oOydarommxcs ¢ 3[IP n ux ocoObpix 0Opa3zoBaTEIbHBIX
MOTPEOHOCTEM.

IIpumepHbie BUABI AessTeabHOCTH 00yuaromuxcs ¢ 3I1P, o0ycioB/IeHHbIE 0CO0BIMU 00Pa30BaTEILHBIMU IOTPEOHOCTAMHU U
o0ecneyuBalOLIe 0OCMbICJICHHOE OCBOCHUE COACPKAHMU 00pa3oBaHus MO npeamery «MaremaTtuka»

Coneprkanue BUIOB JieaTenbHOCTH oOydaromuxcs ¢ 3[1P onpeaensieTcst ux ocoobiMu 00pa3oBaTEIbHBIMU MOTPEOHOCTSIMU.
[Tomumo mmpoko ucnonb3zyembix B DAOIT OO0 o6mwmx A Bcex 00y4aromuxcsi BUAOB JEATEILHOCTH CIEAYET YCUIUTh BUIBI
JESTeNIbHOCTH crienuuYHbIe A JaHHOM KaTeropuu JeTei, oO0ecreuyuBalolle OCMBICICHHOE OCBOEHHUE COJEpKaHUs
oOpa3oBaHMsl MO MpPEAMETY: YCHUJICHHE NPEeIMETHO-NPAKTUYECKOW MAESITeIbHOCTU C AaKTUBU3ALMEH CEHCOPHBIX CHUCTEM;
4epelOBaHNE BHJIOB JEATEIBbHOCTH, 3aJCHCTBYIOLIMX Pa3JIMYHBIE CEHCOPHBIE CHCTEMBI; OCBOEHHME Marepuana C ONOpod Ha
ITOPUTM; «IIOLIATOBOCTH» B M3YYEHUHM MaTepuasa; UCIOIb30BaHUE JOMOJIHUTEIbHON BU3YyaJIbHOW OMOPHI (CXEMbI, Ia0JOHBI,
OMOpHBbIE TaONMIIB); PEUYEBOM OTUET O TMPOIECCe M pe3yibTaTe [EATEebHOCTH; BBINOJHEHUE CHEIUATbHBIX 3aJaHuM,
00€eCreynBaOIINX KOPPEKIHUIO PETYISIUN Yy4eOHO-TI03HABATEIBHON EATEIbHOCTH U KOHTPOJIb COOCTBEHHOTO pe3yJbTaTa.

denepanbHas TEMATHYECKAs] U TEpMUHOJIOrnYeckas jekcuka coorserctsyer @AOIT OOO0.

Jns obywatouuxcst ¢ 3IIP cyiiecTBeHHBIM SIBJISIIOTCS MPUEMBI pabOThl C JIEKCMUYECKHMM MAaTepUajoM IO MpPEIMETY.
[IpoBonuTcsa crnenuanbHash padoTa MO BBEJICHUIO B AKTHBHBIM CIOBapb OOYYalOIIMXCS COOTBETCTBYIOLIEH TEPMHHOJIOTHUU.
N3yyaeMble TEpMUHBI BBOJSATCA Ha IMOJMCEHCOPHON OCHOBE, 00si3aTeNbHAa BU3yalbHas MOJJIEPKKA, AJITOPUTMbI PabOTHI C
ONPEIEICHUEM, ONTOPHBIE CXEMBI JJI aKTyaJIU3alMi TEPMUHOJIOTUH.



MecTto yueOHOTr0 npeamera «MaTteMaTHKa» B Y4eOHOM IJIaHe

B cootBerctBuu ¢ denepanbHbIM rocyJapCTBEHHBIM 00pa30BaTeIbHBIM CTaHJAPTOM OCHOBHOTO 0OIIero oOpa3oBaHUs
yueOHbIN penMeT «MaTemMaTHKa) BXOJIUT B MpeAMETHYI0 o0nacTh «MaTtematuka u uH(GOpMaTUKa» U ABISETCS 00sA3aTeIbHBIM
g uzydeHus. B 5-9 knaccax yueOHsIi mpenmer «MaTemaTrkay TpaAullMOHHO U3YYaeTcs B paMKaXx CIEAYIOIUX yYeOHBIX KyPCOB:
B 5-6 kmaccax — kypca «Marematuka», B 7-9 Kiaccax — KypcoB «Auredpa» (BKIIOYAs 3JIEMEHTHl CTaTUCTHUKUA W TEOPUU
BeposiTHOcTel) u «I'eoMmerpusi». Hacrosielr mporpamMMoil BBOAUTCS CaMOCTOSITEIbHBIN y4eOHBIM Kypc «BeposTHOCTh U
CTaTUCTHUKAY.

OO1ee ynucao 4acoB, pEKOMEHAOBAHHBIX JUIsl U3y4eHUs] MaTeMaTUKHU (0a30BbIil YpPOBEHb) Ha YPOBHE OCHOBHOT'O OOIIETO
oOpazoBanus, — 952 yaca: B 5 kiacce — 170 yacoB (5 yacoB B Hefeno), B 6 kinacce — 170 yacoB (5 yacoB B HeJeN0), B 7 Kjacce —
204 gaca (6 yacoB B HeJento), B 8 kiacce — 204 yaca (6 yacoB B Hezeno), B 9 kiacce — 204 yaca (6 4acoB B HEJIETIO).

Ilnanupyemble pe3yJbTaThl OCBOEHHSI Y4eOHOro mpeamera «Maremarnka» Ha YpPOBHE OCHOBHOIO 00I1Iero
o0pa3oBaHus

M3ydyeHne MareMaTuKy Ha YpOBHE OCHOBHOTO OOLIEro oOpa3oBaHUsl HANPABICHO Ha AocCTUKeHue oOydaromumucs ¢ 3I1P
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00Pa30BaTEIIbHBIX PE3YJABTATOB OCBOEHUS YUEOHOTO TIPEeAMETa.

JIMYHOCTHBIE Pe3yJIbTaThl 0CBOCHUS MPOTPAMMBI IO MATEMATHKE XapPaAKTEPUYIOTCS:

NAaTPUOTHYECKOE BOCIIUTAHUE:

MPOSIBIICHUEM HUHTEPECA K MPOUIIOMY U HACTOSIIIEMY POCCHICKON MAaT€MaTUKH, [IEHHOCTHBIM OTHOIIEHUEM K JIO CTUKEHUSIM
POCCUMCKUX MAareMarukoB U POCCUMCKOM MATEMaTUUYECKOM IIKOJIBI, K MCIOJIb30BAHUIO ATUX JOCTHKEHUN B JIPYIMX HayKax U
MPUKIAIHBIX cepax;

rPaKAaHCKOE U TyXOBHO-HPABCTBECHHOE BOCIIMTAHME:

TOTOBHOCTHIO K BBITIOJIHEHUIO O0S3aHHOCTEH TpaKJaHWHA U pealu3alliil ero Mpas, MPEACTABICHHEM O MaTeMaTHYeCKUX
OCHOBaX ()YHKITMOHUPOBAHUS PA3TUIHBIX CTPYKTYD, IBICHUMN, TIPOIEAYP IPaKIaHCKOTO 00IIecTBa (HampruMep, BHIOOPHI, OTIPOCHI),
TOTOBHOCTBIO K OOCYXKJICHUIO ATHYECKUX TTPOOJIEM, CBSI3aHHBIX C IPAKTUYECKUM MPUMEHEHHEM JOCTIKEHUN HAyKH, 0CO3HAHUEM
BAXHOCTH MOPAITBHO-3TUYECKUX MPUHIIUIOB B I€ITETHOCTH YYEHOTO;

TPYAOBOE BOCIIMTAHHE:

YCTAHOBKOW Ha AKTUBHOE Y4YaCTHE B PELICHUHM MNPAKTUYECKUX 3a1a4 MATEMaTUYECKOM HaIpPaBICHHOCTH, OCO3HAHHEM
BAXHOCTH MaTeMaTU4YeCKOTO 00pa3oBaHUsl HA MPOTSKEHUM BCEH KU3HU JUISl YCIEUIHOW MpodecCUOHAIbHON NIeATeNbHOCTH U



pa3BUTHEM HEOOXOAWMBIX YMEHHI, OCO3HAHHBIM BHIOOPOM U TMOCTPOCHHEM HHIWBHUIYyabHOM TpaeKTOpUU 0Opa3oBaHUS U
’KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

3CTeTHYEeCKOe BOCIINTAHNE:

CIOCOOHOCTBIO K 3MOIMOHAJBbHOMY M J3CTETHUYECKOMY BOCHPUATHIO MAaTEMAaTUYECKUX OOBEKTOB, 3ajad, pPELICHUl,
paccyXJIeHUuH, yMEHUIO BUIETh MaTEMaTHYeCKUE 3aKOHOMEPHOCTU B UCKYCCTBE;

LHEHHOCTH HAYYHOI'O MO3HAHMUSA:

OpUCHTALIMEW B JEATEIHHOCTH HA COBPEMEHHYIO CHUCTEMY HAy4HbBIX IPEICTAaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS YEJIOBEKA, IPUPO/IBI K OOIIECTBA, IOHUMAaHUEM MaTeMaTHYECKON HAyKH KaK cepbl YeI0BEYECKOHN NesATeIbHOCTH, ITAlOB
e€ pa3BUTHUS M 3HAYMMOCTH I Pa3BUTHUS LMBHINA3AIMH, OBJIAJICHUEM A3BIKOM MaTEeMaTHKUd U MaT€MaTHYECKOW KYJIBTYpOH Kak
CPEJICTBOM MO3HAHUS MUPA, OBJIAJCHUEM POCTEUIIMMU HaBBIKAMH HCCIIEA0BATEIbCKOMN IEATEIbHOCTH;

¢puznueckoe Bocnuranue, GopMrupoOBaHUe KYJIbTYPbI 310POBbSI H SMOIHOHAJIBHOIO 0JIATONIOYYMS

TOTOBHOCTBIO MPUMEHSITh MaTEMaTHUYECKUE 3HAHUS B MHTEPECAaX CBOErO 3I0POBbS, BEAEHUS 310POBOrO 0Opa3a >KU3HU
(310pOBOE NMUTAHKE, COATAHCUPOBAHHBIN PEXKUM 3aHATUI U OTIbIXA, PETYISIpHAs (pU3ndYecKas aKTUBHOCTB), C(POPMUPOBAHHOCTHIO
HaBbIKa pedrexcuu, MpU3HaHUEM CBOETO MpaBa Ha OUIMOKY U TaKOro K€ IpaBa Jpyroro 4esloBeKa;

IKOJI0TrHYeCKOe BOCIIMTAHHUE:

OpHUEHTAllMeN Ha NPUMEHEHNE MaTeMaTHUYeCKUX 3HAHUMN I pellieHus 3a]a4 B 00J1aCTH COXPaHHOCTH OKPYXKaroIle cpepl,
IUTAHUPOBAHUS IOCTYIIKOB M OLIEHKU MX BO3MOKHBIX MOCIIEICTBUN IJIsl OKPYXKAIOIIEH Cpe/bl, 0CO3HaHUEM INI00AIbHOTO XapakTepa
HKOJIOTMYECKHUX MPOOJIeM U IMyTel UX pelieHus;

aganTanus K U3MEHSIOUMUMCS YCI0BHSM COLUAIBHON U NPUPOAHOM Cpeabl:

TOTOBHOCTBKO K JEHCTBHUAM B YCJIOBHUSX HEOIPEACIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Yepes
MPAKTUYECKYIO JIEATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y IPYTUX JIIOJEH, TPUOOpEeTaTb B COBMECTHOM JESTEIBLHOCTH HOBbBIE
3HAHMS, HABBIKM U KOMIIETEHLIUU U3 OMbITA IPYTUX;

HEO00XOIMMOCTHIO B (POPMUPOBAHUHU HOBBIX 3HAHUMN, B TOM YKCIie (DOPMYIHPOBATH UJIEU, TOHSITHS, TUIIOTE3bI 00 O0OBEKTAX U
ABJICHUSIX, B TOM YMCJIE paHEe HE MU3BECTHBIX, OCO3HABATh AC(PUUUTHI COOCTBEHHBIX 3HAHUN U KOMIETEHTHOCTEH, IMIIAHUPOBAThH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYallMIO, BOCIPUHHUMATH CTPECCOBYIO CHUTYalUIO KaK BBI30B, TpEOyOLIUN
KOHTPMEp, KOPPEKTHPOBAaTh MPUHUMAEMblE DELICHUS U JeHCTBUS, (OPMYIHpPOBaTh M OLEHUBATb PUCKU U TOCIEICTBUS,
(GhOpMHPOBATH OIIBIT.

MeTtanpeaMeTHbIe Pe3yJbTaThl:



B pesynbprare ocBoeHUs MpOrpaMMbl IO MaTeMaTHKe Ha YPOBHE OCHOBHOTO o011iero oopa3oBanus y odydaromierocs ¢ 3I1P
OynyT copMUpOBaHBI METANPEIMETHBIE PE3yIbTaThl, XapaKTePU3YIONIUECsS OBJIaJICHUEM YHUBEPCAIbHBIMU MO3HABATEIHHBIMU
NENUCTBUAMHU, YHUBEPCATHbHBIMU KOMMYHUKATUBHBIMU JICUCTBUSIMU U YHUBEPCATbHBIMU PETYJIATUBHBIMU JIEHCTBUSIMHU.

OgByaieHHe YHMBEPCAJIbLHBIMH Y4eOHbIMH O3HABATEIbHBIMHU AeHCTBUSIMM:

yCTaHaBJIMBATh IPUYMHHO-CJICJICTBEHHBIEC CBSI3U B X0JI€ YCBOCHUSI MAaTEMAaTUYECKOTO MaTepHaa;

BBISIBIISATH JE(DULIUT JaHHBIX, HEOOXOIMMBIX JIJISl pEIlICHUs TOCTaBICHHOM 3a/1a4u;

C TIOMOIIBIO YUUTEIIS BBIOUPATH CIIOCO0 PEIICHUS] MaTEMAaTHYECKOM 3a71aur (CpaBHHUBATH BO3MOKHbBIE BAPUAHTHI PEIICHMUS);

IPUMEHATH U IPe0Opa30BhIBATh 3HAKM U CUMBOJIBI B XOJI€ PEIICHUS MaTEMaTHUECKHX 3a7ad;

yCTaHaBIMBATh UCKOMOE U IAaHHOE MPHU PEIICHIUH MaTeMaTHIECKON 3a1auH;

MOHUMATh U UHTEPIPETUPOBATHh HH(OPMALIHIO PA3INYHBIX BUIOB U (HOPM MpeICTaBICHHS,

WLTIOCTPUPOBATH pelIaeMble 3aauu rpaduIecKUMU CXEMaMHu;

3¢ (HEKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH UH(OPMAIIHIO.

MOHMMATh U MCIIOJIH30BaTh MATEMAaTHUYECKUE CPEACTBA HATTISATHOCTH (TpauKu, TUarpaMMBbl, TAOIUIBI, CXEMbI U Ap.) IS
WJUTIOCTPAILIMH, UHTEPIPETAIINH, apTYMEHTAIIUU.

OByajieHue YHUBEPCAJbLHBIMHM Y4€OHBIMM KOMMYHUKATUBHBIMH /1€iiCTBUSIMU:

OpPraHH30BbIBATh YU€OHOE COTPYAHUUYECTBO U COBMECTHYIO JESATENIbHOCTD C YYUTEJIEM U CBEPCTHUKAMU B MPOLIECCE PELICHHUS
3ajay;

B3aMMOJICUCTBOBATh M HAXOJUThH 00IIKEe CrIOcOObI pabOThI, paboTaTh B TPYyIIE: HAXOAUTH OOIIEE pelICHUE U pa3peliaTh
KOH(DJIUKTHI HA OCHOBE COTJIACOBAHUS TMO3UIMN U yué€Ta UHTEPECOB; CIyIIaTh MapTHEPA; GOpMYIUPOBATh, APTYMEHTHPOBATH U
OTCTauBaTh CBOE MHECHUC;

MIPOTHO3UPOBATh BOSHUKHOBEHHE KOH(MDIUKTOB MPU HAJIMYMU PAa3HBIX TOYCK 3PEHHS M pa3pemniatb KOHMINKTH Ha OCHOBE
yuéTa MHTEPECOB M MO3UIUH BCEX YUaCTHUKOB;

apTryMEHTHPOBATh CBOIO MO3UIMI0 U KOOPAMHUPOBATH €€ C MO3UIMSIMH MApTHEPOB B COTPYIHUYECTBE MPHU BHIPAOOTKE
0O0IIIeTo perIeHNs B COBMECTHON AESITEbHOCTH;

BBITIOJHATH CBOIO YacThb PalbOTHI, TOCTUraTh KaueCTBEHHOTO Pe3ysibTaTa U KOOPAMHHPOBATH CBOW JCUCTBUSA C JIPYTUMU
YJIeHaMU KOMaH/Ibl;

OLIEHMBATh KaYECTBO CBOETO BKJIa/Ja B OOIIUI MPOIYKT.

OBiaieHHe YHHBEPCAJIbLHBIMH Y4eOHBIMH PEryJISSTHBHBIMHU JeHCTBUSIMMU:

CTaBUTb LIETH, BBIOMPATH M CO3/1aBaTh AITOPUTMBI JUI PEIICHUS yYEOHBIX MATEMAaTHYECKUX MPOOIeM;



IJJAHUPOBATH U OCYLIECTBILATH ACATEIBHOCTD, HANPABICHHYIO HAa PELICHNE 3a/1a4 UCCIEA0BATEIIbCKOTO XapaKkTepa.

bopMyIMpOBaTh U YAEPKUBATH YUEOHYIO 3a/1a4y, COCTABIIATH IJIaH U TOCIEA0BATEIbHOCTD JCHCTBUM;

OCYUIIECTBIISATH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOANUMbIE KOPPEKTHUBHI;

KOHTPOJIMPOBATh MPOIECC U pe3yJbTaT yueOHON MaTeMaTHUeCKO! e TeIbHOCTH;

aJICKBaTHO OLICHUBAaTh MPABWIBHOCTh WJIM OMIMOOYHOCTH BBHIMIOJIHEHUsI y4eOHOM 3ajauu, €€ OOBEKTHUBHYIO TPYAHOCTb U
COOCTBEHHBIE BOBMOYKHOCTH €€ pelIeHUS;

ClIMYaTh CIOCOO JEHCTBUS M €ro pe3yibTaT ¢ 3aJaHHBIM 3TaJOHOM C ILIE€JIbI0 OOHApYKEHHsSI OTKIOHEHUH UM OTIMYUN OT
JTaJoHa.

NPEeABUAETh TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPH PEICHUH YUEOHOU 3a/1a4u;

MOHUMATh MPUYHMHBI, M0 KOTOPBIM HE ObUI JIOCTUTHYT TpPeOYEeMbIH pe3yNibTaT AESITENbHOCTH, ONPENEATh MO3UTHBHBIC
M3MEHEHUS U HAIPABJICHHUS, TPEOYIOIINE JalbHENIIEeN padoThI;

PEryIupoBaTh CrIOCO0 BHIPAXKEHHS SMOLIUM.

[IpenmeTHbIE pe3yabTaThl OCBOCHHS TPOTPaMMBbI IO MaTeMaTHUKE MPEICTaBIEHbI IO rogaM OOy4eHHs B paMKaX OTIEIbHBIX
y4eOHBIX KypCcOB: B 5—6 kiaccax — Kypca «Marematuka», B 7-9 kiaccax — KypcoB «Anredopa», «l'eomerpusi», «BeposTHOCTh U
CTAaTUCTUKAY.



OEJIEPAJIBHAA PABOYAS ITPOT'PAMMA YUYEBHOI'O KYPCA «MATEMATHUKA». 5-6 KJIACCBHI

Henun n3yyeHusi yueOHOro Kypca

[IpuopuTeTHBIMU 1ENISIMU O0yUEHUSI MaTeMaTHKe B S—6 Kilaccax sIBISIOTCS:

" [ponoJbKeHHe (OPMHUPOBAHUS OCHOBHBIX MAaTeMAaTHMYECKUX MOHATUM (YMCIO, BEIWYMHA, TeoMeTpudeckas Qurypa),
o0ecreynBarouX NPeeMCTBEHHOCTh U MEPCIIEKTUBHOCTh MAaTEMAaTUYECKOTO 00pa30oBaHus 00yUYarOIIUXCs;

" pa3BUTUE HHTEIUICKTYaJbHBIX M TBOPYECKUX crocoOHocTel oOydaromuxca c¢ 3IIP, mo3naBarenbHONl aKTHMBHOCTH,
HCCIIE0BATENIbCKUX YMEHUN, HUHTEpECa K U3YUYEHHI0 MaTEMAaTUKH;

* nonBeneHue odyyaromuxcs ¢ 3[1P Ha 1ocTynmHOM /1)1 HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U MaTeMaTHUKU U OKPYKAIOIIIETO
MUpa;

* ¢opmupoBaHue (yHKIIMOHATBLHON MaTEeMaTHYECKOM T'PaMOTHOCTH: YMEHHS paclio3HaBaTh MaTeMaTH4YeCKHUe OOBEKThI B
peaNbHBIX >KU3HEHHBIX CHUTYallUsIX, IPUMEHATh OCBOCHHBIC YMEHHMS JIJIsi PEIICHHS MPAKTUKO-OPUEHTHUPOBAHHBIX 3ajad,
WHTEPIIPETUPOBATH MOJIYYEHHBIE PE3YAbTaThl U OLICHUBATh UX HA COOTBETCTBUE MPAKTUYECKON CUTYAIINH.

OcCHOBHBIC JIMHUM COJIEp)KaHMUS Kypca MaTeMaTUKu B 5—6 Kkiaccax — apudMerhyeckas U TeOMETpUuecKas, KOTOphIC
Pa3BUBAIOTCS TApAIIIEIBHO, KaX1asi B COOTBETCTBUH C COOCTBEHHOM JIOTUKOM, OTHAKO, HE HE3aBUCUMO OJIHA OT JIPYTO#, a B TECHOM
KOHTAaKTe U B3auMoAecTBUU. Takxke B Kypce MPOUCXOIUT 3HAKOMCTBO C JIEMEHTaMH aJIreOpbl M ONMUCATETLHON CTATUCTHUKHU.

N3yyenue apudmeTndyeckoro marepuaia HAaUMHACTCS CO CUCTEMATH3AlMM U PA3BUTUS 3HAHUN O HATypalbHBIX YHCIIAX,
MOJIyYeHHBIX B HayajdbHOW mikojie. [Ipu 3TOM COBEpIIEHCTBOBAaHME BBIYUCIUTEIBHOM TEXHUKH W (POPMHUPOBAHHE HOBBIX
TEOPETUUECKUX 3HAHUN COUETACTCS C PAa3BUTHUEM BBIYMCIHUTEIBbHON KyJIbTYPhI, B YaCTHOCTH C 00YUEHUEM MPOCTEHIIINM MpréMam
MPUKUAKA U OLEHKU PE3yJIbTaTOB BBIUMCICHUI. M3ydeHue HaTypaJbHBIX YUCEN MPOJOJDKAETCS B 6 Kiacce 3HAKOMCTBOM C
HayaJbHBIMU MMOHATUSIMU TEOPUU JETUMOCTH.

Hpyroii kpynHbIH OJIOK B coiepKaHUU apu(METHUYECKOW JTUHUU — 3TO ApoOu. Hauanmo m3ydeHuss OOBIKHOBEHHBIX U
JNECATUYHBIX Jpo0el OTHECEHO K 5 Kitaccy. ITO MEepBbId ATan B OCBOEHUM APOOEH, KOraa MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU
UJesAMH, TOHATHAMU TeMbl. [Ipu 3TOM paccMoTpeHHne OOBIKHOBEHHBIX APOOEH B MOJHOM OOBEME MPEAIIECCTBYET H3YUEHUIO
JNECATUYHBIX JPOOEH, UTO 1eeco00pa3HO ¢ TOUKH 3PEHUs JIOTMKU W3JI0KEHHS YMCIIOBOW JIMHUU, KOTJa MpaBuia JICUCTBUN C
JNECATUYHBIMU APOOSIMHU MOXKHO 0OOCHOBATH YK€ N3BECTHBIMU AJITOPUTMAMU BBITIOJIHEHUS IEUCTBUM C OOBIKHOBEHHBIMH JPOOSIMHU.
3HAKOMCTBO C JECATUYHBIMU APOOSIMU PACIIMPUT BO3MOKHOCTH JJII TOHMUMaHUS OOYyYaroUUMUCS MPUKIAJAHOTO MPUMEHEHUs
HOBOM 3aMKCHU MPU U3YYEHUH JPYTUX MPEIMETOB U MPHU MPAKTUYECKOM HCMOJb30BaHUU. K 6 Kiaccy OTHECEH BTOpOU 3Tam B
M3y4eHUU IpoOeH, T/ie MPOUCXOAUT COBEPIICHCTBOBAHWE HABBIKOB CPaBHEHUS W TPEOOpa3oBaHUsS IpoOei, OCBOCHHE HOBBIX



BBIYMCIIMTEIBHBIX AJTOPUTMOB, OTTAYMBAHME TEXHUKHU BBIYMCICHHM, B TOM YMCIE 3HAYCHUU BBIPAKECHUM, COAEpKALIUX M
OOBIKHOBEHHBIE, U IECATUYHBIEC IPOOHU, YCTAHOBIIEHUE CBA3EH MEX 1y HUMHU, paCCMOTPEHHE MPUEMOB pellieHUs 3a7a4 Ha Apoou. B
Hayase 6 Kiacca IpOUCXOJUT 3HAKOMCTBO C MOHSTUEM IPOLEHTA.

Oc00EHHOCTBIO U3YyUEHHUS MOJOKUTEIBHBIX U OTPUIIATEILHBIX YUCEN SIBJSETCS TO, YTO OHU TAKXKE€ MOTYT pPacCMaTPUBATHCS
B HECKOJIBKO 3TarnoB. B 6 knacce B Hauane mu3ydeHHs: TeMbl «Il0JIOKUTEIBHBIE U OTPULIATENBHBIE YHCIIA» BBIACISAETCS MOJATEMA
«llenmple 4ymucima», B paMKax KOTOPOM 3HAKOMCTBO C OTPHUUATEIIBHBIMU YHCIAMU W JACHUCTBUAMHU C IOJIOKUTEIBHBIMU U
OTPULIATEIBbHBIMU YHCJIAMH IMPOUCXOJUT HA OCHOBE COJAEPKATEIBHOIO IMOAXO0Ja. OJTO II03BOJISIET HA JIOCTYIIHOM YPOBHE
ITIO3HAKOMHUTH Y4YAIIMXCS MPAKTUYECKU CO BCEMHM OCHOBHBIMH ITOHATHSMHU TEMBI, B TOM YHUCJIE M C IPaBWJIAMH 3HAKOB IpHU
BBINIOJIHEHUH apU(PMETUUECKUX EeUCTBU. M3yueHne paumoHaIbHBIX YMCEN HA 3TOM HE 3aKOHUUTCS, a OyJIeT MPOAOIIKEHO B Kypce
anreOpsbl 7 Kilacca, 4YTO CTAHET CIEAYIOIMIMM MPOXO0J0M BCEX MPUHUMUITMAIBHBIX BOIPOCOB, TEM CAMBIM pa3JeieHUe TPYIHOCTEN
oOJieryaer BOCIPUATHE MaTEpHalia, a paclpeAesIeHHe BO BPEMEHHU CITOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HaBBIKOB.

[Ipu 00yyeHuM penieHuIo TEKCTOBBIX 3a7a4 B 5—6 Ki1accax UCIOJIb3YIOTCS apu(PMeTHIECKUE MPUEMBI pelIeHUs. TeKCTOBbIE
3a/layy, pelaeMble Npu OTPaOOTKE BBIYMCIUTEIBHBIX HABBIKOB B 5—6 Kilaccax, pacCMAaTPUBAIOTCS 3aJa4M CJIECTYIOIINX BHJIOB:
3aJjaud Ha JABW)KCHME, HA YacCTH, Ha MOKYIKH, Ha pabOTy U MPOU3BOAUTEIBHOCTb, HA MPOLIEHTHI, HA OTHOIIEHUS U TPONOPLUH.
Kpome Toro, oOydaromiuecss 3HaKOMSITCS ¢ MpUEMaMH pellieHus 3a/1ad 1epedopoM BO3MOKHBIX BapUaHTOB, ydarcs paboTaTh C
uH(dopmaIuen, npeacTaBIeHHON B (opMe TaOIHI] WK JUATPAMM.

B ®enepanbHoit  pabodeil mporpamMmme TIpeaycCMOTpPEeHO (OPMHUPOBAHHME MPOIENEBTHUECKUX  ainreOpandecKux
IpeAcTaBieHn. bykBa Kak CMMBOJI HEKOTOPOI'O YMCiIa B 3aBUCUMOCTH OT MaTEMAaTHUYECKOI0 KOHTEKCTAa BBOAUTCS ITOCTEIIEHHO.
BykBeHHass CUMBOJIMKA HIMPOKO HCIIOJIB3YETCSl MPEXkAE BCEro AJs 3alUCU OOIIMX YTBEPKICHUM M MpeUIoKeHUH, popMmyl, B
YaCTHOCTH JUIs1 BBIYMCIICHUS TEOMETPUYECKUX BEJIMUMH, B KAYECTBE «3aMECTUTEIISD YUCIIA.

B kypce «Martematukm» 5—6 KiaccoB MpeCTaBl€HA HAIJIsSIHAas TEOMETpHs, HalpaBJICHHAs Ha pa3BUTHE OOPa3HOrO
MBIIUIEHHUS, IPOCTPAHCTBEHHOT'O BOOOPAXKEHUS, N300pa3UTEIbHBIX YMEHUN. DTO Ba)KHBIN 3Tal B U3y4eHUH T'€OMETPUH, KOTOPBIN
OCYUIECTBJISICTCS. HAa HAIISIIHO-TIPAKTUYECKOM YpOBHE, OMUPAETCS Ha HarJsaqHO-00pa3Hoe MbllieHue oOydaroniuxcs. bonbias
pOJIb OTBOAUTCS MPAKTUYECKOW JEATETbHOCTH, OIBITY, SKCIEPUMEHTY, MozenupoBaHuio. OOydaroniuecss 3HAKOMSTCA C
reOMETPUYECKUMH (PUTypaMH Ha MIIOCKOCTH M B IPOCTPAHCTBE, C UX NPOCTEUITUMU KOH(DUTYypalUsIMH, y4aTcsl ©300pa)kaTh UX Ha
HEJIMHOBAaHHOW M KileTyaToi Oymare, paccMaTpHUBAIOT UX MpOCTeiline cBoiicTBa. B mporecce u3ydyeHus: HariasgHOU reoMeTpun
3HaHUS, OJyYeHHbIe 00YyYalOIMMUCS B HAYaJIbHOM LIKOJIE, CUCTEMAaTU3UPYIOTCS U PaCIIUPSIIOTCS.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe



CornacHo yueOHOMY TIaHy B 5—6 Kilaccax M3y4yaeTcs MHTETPUPOBAHHBIA mpeaMeT «MaTeMaTnkay, KOTOPBIM BKIIIOYAeT
apu(pMeTHYECKUNA MaTepHall U HATJISAHYIO TEOMETPHUIO, & TAKKE MPONEACBTUUECKUE CBEACHUS U3 aJIreOpbl, SJIEMEHTHI JJOTUKHA U
HayaJia ONMCATEIbHONU CTATUCTUKH.

VYyeOHbIl TUIaH HA U3yYEeHHE MaTEeMAaTUKH B 5—6 KJlaccax OTBOJAMUT HE MEHEE 5 y4eOHBIX YaCOB B HEJIEIIO B TEUEHHE KaXKI0TO
roja o0ydeHus, Bcero He MmeHee 340 y4eOHBIX YacoB.

COAEPXAHUE YYEBHOI'O KYPCA «MATEMATUKA» (I10 TOZAM OBYUEHUA)
S KUIACC

HarypaJjbHble 4ncia 1 HYJIb

HatypansHoe uucno. Psn Hatypanenbix yucen. Yucno 0. M300pakeHrne HaTypalbHbBIX YUCENT TOYKAMU Ha KOOPJIMHATHOM
(4uCcIOBOI) MPSMONA.

[To3uIMOHHAs CUCTEMA CYUCIIEHHS. *PUMCKas HyMepalys Kak IPUMEP HEMO3UIMOHHON CHCTEMBI CUMCIIERU ™, JlecaTnuHast
CUCTEMA CUHUCIICHMUS.

CpaBHeHHE HaTypaJIbHBIX YHCEJl, CPaBHEHHE HATYPATIBHBIX YKcel ¢ HyJéM. CriocoObl cpaBHeHUs. OKpyTiIeHUE HATYpaJIbHBIX
quced.

CrnoxxeHue HaTypalbHBIX YMCE; CBOMCTBO HYJS NpU CIOKEHUU. BbluMTaHue Kak AelcTBHE, OOpaTHOE CIIOXKEHHUIO.
YMHOkKEHHE HATypaJbHbIX YMCEN; CBOMCTBA HYJISl U €IMHUILIBI IPU YMHOXKEHHHU. JleneHue Kak eiicTBue, 00paTHOE YMHOKEHUIO.
KoMmmoneHTsl aeiicTBuii, cBA3b Mexay HUMH. IIpoBepka pesynbraTa apudmernyeckoro naeuctsus. llepemecturenbHoe u
coueTaTeIbHOE CBOMCTBA (3aKOHBI) CJIOKEHUS U YMHOXKEHHMS, *pacipeieTuTeNbHOE CBOMCTBO (3aKOH) YMHOKEHUS ™.

Hcnonb3zoBanue OYKB [uisi 0003HAYEHHUS] HEM3BECTHOIO KOMIIOHEHTA U 3alMCH CBOMCTB apu(PMETHUECKUX JIEUCTBUM.

*JlenuTeny U KpaTHBIE Yucia™®, pa3iiokeHre Ha MHOXuUTeNU. [IpocTbie u coctaBHble yncna. *IIpu3Haku 1eaumMocTH Ha 2, 5,
10, 3, 9*. Jlemenue ¢ OCTaTKOM.

Crenenp ¢ HaTypaJbHBIM MOKa3aTEIEM. 3aNIMCh YMCIIA B BUE CYMMBI Pa3psAHbIX CIAaracMbIX.

HucnoBoe BoIpakeHUE. BpIunciieHue 3HAUEHNUI YMCIIOBBIX BBIPAXKCHUM; MTOPSAIOK BBINOJHEHUA AeUCTBUN. Vcnonb30BaHue
IIPU BBIYMCIIEHUSAX MEPEMECTUTEIBHOIO U COYETATEIbHOIO CBOMCTB (3aKOHOB) CIOKEHUS U YMHOXKEHHUS, *pacipenesnTeaIbHOro
CBOMCTBa YMHOKEHHUS ™.

1 3nech u manee * *0603HaYEHBI TEMBI, H3YIEHHE KOTOPHIX IPOBOJUTCS B 03HAKOMHUTEILHOM IIaHe. [e1aror caMocTosATeIbHO ONpeeNseT 00beM H3ydaeMoro MaTepuaa.



Jpoon
[IpencraBnenne o apoOu Kak crocoOe 3amucu 4acTu BeauduHbl. OOBIKHOBEHHBIE poOu. [IpaBuiibHbIE U HEMpaBUIIbLHBIC

apoou. CMenianHasi IpoOb; MPEACTABICHUE CMEILIAHHOW ApOoOU B BUJIE HETIPABUIIBHOM IpOOU U BBIACIICHUE 1IEJION YacTH YKCiia U3
HenpaBuwiIbHOM Apoou. M3o0paxkeHue 1pode ToukaMu Ha YUCI0BOU IpsiMoit. OCHOBHOE CBOMCTBO Apoou. *CokpailieHre Apooei.
[IpuBenenue npoOu k HOBOMY 3HaMeHaTen0 ™. CpaBHEHUE JIPOOEil.

CrnosxeHue 1 BbIUMTaHUE ApoOeil. Y MHOKEHUE U AesieHue Ipo0eil; B3auMHO-00paTHbIe Apodu. *HaxoxaeHne yactu 1esnoro
U 1I€JIOTO MO €ro 4acTu™.

Hecatuunas 3anuch npodeit. [lpencraBieHue aecsaTUYHON ApoOU B BUIE OOBIKHOBEHHOW. M300paxkeHue IeCATUYHBIX
IpoOel TOUKaMH Ha YMCI0BOU psiMoil. CpaBHEHUE AECATUUHBIX APOOEH.

Apudmernueckue IeUCTBUS C IECATUYHBIMU ApOOsIMU. *OKpYIIIEHHE TECATUYHBIX ApoOeit™.

Pemienne TeKCTOBBIX 32124

Pemenue TekcToBBIX 3a7a4 apu(pMEeTHUECKUM criocoOoM. *Pelienne gorudyeckux 3aaad. Pemenue 3agad nepeObopoM Beex
BO3MOYKHBIX BapUaHTOB™. Vcnosib30BaHUE NpU PEIICHUH 3a7a4 TaOJIHI] U CXEM.

Pewenne 3amau, comepxalmx 3aBUCUMOCTH, CBA3BIBAIOIINE BEJIMYUHBI: CKOPOCTh, BPEMS, PACCTOSHUE; LIEHA, KOJIUYECTBO,
CTOUMOCTb. EMHUIIBI U3MepeHHs: Macchl, 00bEMA, IEHBI; PACCTOSTHUS, BpEMEHH, CKOPOCTH. CBSI3b MEXly €AMHUIIAMUA U3MEPEHHUS
Ka)K10M BEJIMYUHBI.

Pemienrie OCHOBHBIX 3a]1a4 Ha APOOU.

[IpencraBienne qaHHBIX B BUJIE€ TAOJIUL, CTOJIOUATHIX JUATPaMM.

Harasignas reomerpust

Harnsgnele npencraBienus o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMas, OTPE30K, JyY, YroJj, JOMaHasi, MHOTOYTOJIbHUK,
OKPYXKHOCTb, KpyT. YTOJI. I[IpsIMOM, OCTpBIi, TyNION U pa3BEPHYTHIC YIJIBL.

JnuHa oTpeska, METPUYECKHUE €IMHULIBI JUINHBL. J[JIMHA JTOMaHOU, MEpUMETP MHOTOYroJIbHUKA. M3MepeHne u mocTpoeHue
YTJIOB € MIOMOILBIO TPAHCIIOPTHUPA.

Harnsinaele npencraBiieHuss 0 GuUrypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK; MPSIMOYTOJIBHHMK, KBaJApaT; TPEYrOJbHUK, *O
paBeHCTBE QUryp™.

N3o6paxxkenue ¢uryp, B TOM uucie Ha kierdaTod oOymare. *[locTtpoenue koHpUTrypauuid U3 4acted npsiMoi, OKPYKHOCTH
Ha HEJIMHOBaHHOM M KieTyaToi Oymare™. Mcnonbp3oBaHue CBOWCTB CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBAIpaTa.

[Tnomane npssAMOYroJibHUKA U MHOTOYTOJIbHUKOB, COCTaBJICHHBIX U3 IPSIMOYTOJIbHUKOB, B TOM YUCIIE PUTYDP, U300paKEHHBIX
Ha KjeTyaToi Oymare. EquHMIIBI M13MEpeHus MI0Ma/Iu.



*HarnsaaHeie MpeacTaBiIeHUs O MPOCTPAHCTBEHHBIX (PUTYypax: MPSIMOYTOIBHBIA Mapajuieienumnes, Ky0, MHOTOTpaHHUKH.
N300pakeHre mpocTedmx MHOTOTpaHHUKOB. Pa3BépTku kyOa u mapamienenunena. Coznanue MoJesneil MHOTOIPaHHUKOB (U3
Oymarwu, MpoBOJIOKH, TJIACTUIIMHA U Jp.)™ .

*O0bEM NMPsMOYTOJIBHOTO Mapajuiesnenumena, kyoa. Equnuie: nusmepenus oonéma™.

6 KIIACC

HarypaabHblie yucia

ApudmMernueckre ACHUCTBUS ¢ MHOTO3HAYHBIMH HATypaJbHBIMH YHCIaMH. UUCIOBBIC BBIPAXKEHUS, MOPSIOK JCHCTBUM,
UCIIOJIb30BaHUE CKOOOK. lcrmosib3oBaHUE MPU BBIYUCICHUSX MEPEMECTUTEIBHOTO U COYETATEIBHOTO CBOWCTB CIIOXKEHUS U
YMHOKEHHUSI, *pacipeIeTUTeIIbBHOIO CBOMCTBA YMHOXKEHHS.* OKpYIJICHHE HATYPAJIbHBIX YHCE].

Jlenutenn v KpaTHBIE 4YKCIla; *HauOOJBIIUNA OOUIMI JEIUTENhb U HauMEHbIee o0Iee KpaTHoe. J[emMMOCTh CyMMBI U
Mpou3BeJeHUs ™. JleeHue ¢ 0CTaTKOM.

Apodu

OObIKHOBEHHAs 1p0Ob, OCHOBHOE CBOMCTBO JIpo0H, COKpalleHue apoodeit. CpaBHeHHE U yriopsiAounBaHue qpoodeil. Pemenue
3a/1a4 Ha HAXO0XXJICHUE YacTH OT LIEJIOro M IeJoro mo ero 4actu. JpoOHoe yucio kak pe3yiabTar naenenus. [IpenacraBiieHue
JNECATUYHOU IpoOU B BUAEC OOBIKHOBEHHOW JIPOOM M BO3MOXKHOCTH MPEACTaBJICHUsS] OOBIKHOBEHHON IpOOU B BHUJIE JECATUYHOM.
Jlecatuunbie IpoOU U MeTpuueckas cucteMa mep. ApudMeTHUeCKUe NCUCTBUS U YUCIOBBIC BBIPAXKEHUS C OOBIKHOBEHHBIMH U
JNECATUYHBIMU IPOOSIMHU.

OtHomenue. Jlenenue B TaHHOM OTHOIIEHUHU. *Macmtad™, nmpomopius. [IpumeHeHne nponopiinii Mpu pemeHny 3aiay.

[lonarne mnpoueHTa. BplunciieHHEe MPOUEHTA OT BEIWYMHBI M BEIMYMHBI MO €€ MPOILeHTY. BhipakeHHe MNpOLEHTOB
JECATUIHBIMU IpoOsimMu. Perienre 3a1ay Ha mporieHThl. BeipakeHne OTHOIICHNS BEJTMYHUH B MPOIEHTAX.

IHonoxuTeNbHBIE U OTPUIIATEIbHBIE YHCIA

[TonoxxutensHbie U OTpULIATENbHBIE yncia. Llenbie uncna. *Moyiib unciia, reOMeTpUIeCcKasi MHTEPIPETaLks MOy Yuciia™.
N3o00pakeHne uncen Ha KOOPAUHATHON MPsiMOit. *UHCIIOBbIE TPOMEKYTKU™ .

CpaBHenue uucein. ApudpMeTHIECKUe TEUCTBUSA C MOJOXKUTEIBHBIMU U OTPUIIATEILHBIMU YUCIAMU.

[IpsiMoyToJibHAs cUCTEMa KOOPJIMHAT Ha TIOCKOCTH. KoopAuHAThI TOYKH Ha TJIOCKOCTH, adciiicca u opauHara. [loctpoenue
TOYEK U QUTYyp Ha KOOPAMHATHOM MIIOCKOCTH.

bykBeHHbIEe BbIpaKeHU



[Tpumenenne OyKB 7Sl 3alIMCH MATEMAaTUYECKUX BBIpAKEHUU M mpeiioxeHuil. CBoicTBa apudMeTnyecKkux OeHCTBUIL.
*BykBeHHbIE BBIPAXKEHMSI W YHUCIOBBIE IOJCTAHOBKH.* bByKBEHHbIE pPaBEHCTBA, HAXOXJIECHWE HEU3BECTHOIO KOMIIOHEHTA.
®opmyisl; popMyIbl IEpUMETpa U IUIOLIAIM IPIMOYTOJIbHUKA, KBaJpaTa, *00bEMa napauenenumeaa u Kkyoa™.

Penienne TeKCTOBBIX 3a7a4

Pemenne TeKCTOBBIX 3a/1a4 apuPMETHUECKUM criocoOboM. *Pemenne nornueckux 3anad. Pemienue 3agau nepebopom Beex
BO3MOKHBIX BapUaHTOB.™

Pewrenue 3amad, coaepxKanmx 3aBUCUMOCTH, CBA3BIBAIOIINX BEIUYUHBL: CKOPOCTh, BPEMs, PACCTOSIHUE; 1I€HA, KOJIUYECTBO,
CTOMMOCTD; MPOU3BOJIUTEIBLHOCTh, BpeMs, 00bEM palbOThl. EAMHUIBI U3MEpPEHUs: MacChl, CTOUMOCTH; PAcCTOSHHS, BPEMEHHU,
cKopocTH. CBA3b MEXIY €IMHULIAMHA U3MEPEHHUSI KaKI0M BEJTNYNHBI.

Pemenue 3ama4, CBSI3aHHBIX C OTHOLIEHUEM, TPONIOPIHOHAIIBHOCTHIO BEJIMYHH, IPOLEHTAMH; PEIIEHUE OCHOBHBIX 337a4 Ha
JpOOU U MPOIEHTHI.

*OueHka 1 MpUKUIKA, OKPYTJIEHUE pe3ybTara™.

*CocraBieHne OyKBEHHBIX BBIPAKEHUM 110 YCIOBUIO 3a1a4n’™.

[TpencraBieHre NaHHBIX C MOMOIIBIO Ta0iaML M Auarpamm. CrtonbuaThle AMarpaMMbl: YTE€HHE M MOCTpoeHue. YreHue
KPYTI'OBBIX AarpaMM.

Harasimnas reomerpust

Harnsignele npencraBienus o urypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JyY, YroJj, JOMaHasi, MHOTOYTOJIbHUK,
YETBIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

*B3anMHOE pacHojiOKEHUE JIByX MpPsMBIX Ha IUIOCKOCTH, MapajliebHbIEe MpsSMble, MEPHEHIUKYISIPHbIE MpsiMble™.
N3Mepenue paccTosiHUN: MEXK1y ABYMSI TOUKAMU, OT TOYKH JI0 NPSAMOM; JJIMHA MaplIpyTa Ha KBaJIPATHOMU CETKE.

W3mepeHne U MOCTpOEHUE YIVIOB € MOMOIIBIO TPAHCIOPTUPA. BUABI TPEYroJIbHUKOB: OCTPOYIOJIBHBIN, MPSIMOYTOJIbHBIN,
TYHOYTOJIbHBIN; pPaBHOOEIPEHHBIN, PaBHOCTOPOHHUN. UYUeThIPpEXYTrOJbHUK, MPUMEPHI YETHIPEXYTOJIBHUKOB. I[IpSIMOYTOJIbHUK,
KBaJpat: UCIOJb30BaHUE CBOMCTB CTOPOH, YTJIOB, AMaroHanel. *M3o0paxkeHne reoMeTpuyeckux (puryp Ha HETMHOBAHHOM Oymare
C MCIOJIb30BaHUEM IIUPKYJIS, TUHEHKHU, YrolbHUKA, TpaHcnopTupa™. [locTpoenus Ha kieTyaToi Oymare.

[lepumerp mHoroyrospHuka. [lonstue muomanu Gurypsl; eAMHUIBI U3MepeHus ruoniaau. [IpubmmkéHHoe uaMepeHue
riomaau Guryp, B TOM YUcie Ha KBaapaTHOU ceTke.™ [Ipubnnxénnoe n3MepeHue JJIMHbI OKPYKHOCTH, IJIOIIAIu Kpyra™.

*CuMMeTpus: ICHTpaIbHAs, OCeBasl U 3epKaibHasi cuMmMeTpun. [locTpoeHne cuMMeTpuuHbIX uryp™.

*HarnsHple npeAcTaBleHus: O MPOCTPAHCTBEHHBIX (PUTypax: mapajuieNenunea, Kyo, mpu3Ma, TupaMuaa, KOHyC, [IIUHAP,
mrap u cepa. M3o0pakeHue nmpocTpaHCTBeHHbIX puryp. [Ipumepsl pa3BEPTOK MHOTOTPaHHUKOB, IMIKMHAPA U KoHyca. Co3nanue



MoOJieTIel MPOCTPAaHCTBEHHBIX (UTYp (U3 Oymaru, MpOBOJIOKH, TUIACTUIIMHA U AP.).
[Tonsitue 00BEMa; enuHULBI U3MEpeHus: 00bEMa. OOBEM NPSAMOYTOJIBHOTO Mapajljiesienumneaa, Kyoa™.

I[VNTAHUPYEMBIE [IPEJIMETHBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMEBI YHEBEHOI'O KYPCA « MATEMATUKA».

OcBoenne yueOHOro kypca «Marematuka» B 5—6 Kjaccax OCHOBHOM IIKOJBI JOJKHO OOECHEYMBATH JIOCTHUXKECHHE
CJIEYIOIIUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

S KUIIACC

Yucia 1 BbIYMCICHUS

OpHEeHTUPOBATHCS B MOHATUSAX U ONEPUPOBATH HAa 0a30BOM ypOBHE TEPMHUHAMU, CBSI3AHHBIMU C HATYPAJIbHBIMU YHCIIAMH,
OOBIKHOBEHHBIMU U JIECITUYHBIMU JPOOSMHU.

CpaBHUBAaTh U YIIOPSA0YMBATH HATypaIbHbIE YUCIIA, CDABHUBATH B IPOCTEUILINX CITy4asiX OOBIKHOBEHHBIE IPOOH, TECITUYHBIE
Ipoou.

CoOOTHOCUTH TOUKY Ha KOOPJMHATHOM (YMCIOBOI) MPSIMOM C COOTBETCTBYIOIIMM €I YMCIOM M U300pakaTh HATypaJIbHbIE
YHCJIa TOYKaMHU Ha KOOPJUHATHOM (YUCIOBOI) IPSIMOIA.

BrimonusaTe apudmMerniyeckue 1eHCTBUS C HATYpaJbHBIMU YHCIIAMH, C OOBIKHOBEHHBIMU APOOSIMH B MMPOCTEHIINX CIIydasiX.

BBINTONHATE NPOBEPKY, NPUKUAKY PE3YJIbTaTa BEIYMCICHUN.

OKpyrasTh HaTypaJbHbIE YNCTA.

PemeHne TekCTOBBIX 33124

Pemarp TexcToBble 3a7aud apu(METHYECKUM CIIOCOOOM M C MOMOUIbI0 OPraHM30BAaHHOTO KOHEYHOIOo mepedopa Bcex
BO3MOKHBIX BapHaHTOB (TIPY HEOOXOAMMOCTH C HAIIPABIISIONIEH TOMOIIIBIO).

Pemate 3a1aun, coaepikaiiie 3aBUCUMOCTH, CBSI3bIBAIOIINE BETUYMHBI: CKOPOCTh, BPEMsI, PACCTOSHHE; 1I€HA, KOJMYECTBO,
CTOMMOCTD (ITPY HEOOXOJUMOCTH C UCTIOJIb30BAHUEM CIIPABOYHOM HH(DOpMAIIUN).

Hcnonb30BaTh KpaTKUE 3aIIUCH, CXEMBbI, TAOJIUIbI, 0003HAUYCHMS] PU PEIICHUH 3a/au.

[Tonb30BaTbCs OCHOBHBIMM €IMHMLIAMH M3MEPEHHUS: ILIEHbI, MAcChl; PACCTOSIHUS, BPEMEHH, CKOPOCTH; BBIpaKaTb OJHU
€IMHUILIBI BEJIMYMHBI Yepe3 Apyrue (Mpu HeoOXO0AUMOCTH € OTIOPOM HA CIIPABOUYHYIO MH(POPMALIHIO).

W3Bnekats nHGOpMaIMIO, PEACTABIECHHYIO B Ta0JIMLe, HA CTOJI0YaTONW AMAarpaMMe, MHTEPIPETUPOBATh IPEICTaBICHHBIE
JAHHBIE, UCIIOJIH30BATh JAHHBIE [IPU PEILIEHUH 3a]1a4.



Harasignasi reometpust

[Tonb30BaTHCSA FTEOMETPUUYECKUMHU MMOHATUSIMU: TOUYKA, TIPsiMasi, OTPE30K, JIyd, YToJl, MHOTOYTOJIbHUK, OKPY>KHOCTh, KPYT.

[TpuBOAUTH MPUMEPHI OOBEKTOB OKPYKAIOIIET0 MUPA, UMEIOIIUX (POPMY U3YUEHHBIX T€OMETPUUECKUX PUTYD.

Hcnonb3oBaTh TEPMUHOJIOTHIO, IPU HEOOXOAUMOCTH IO BU3YaJIbHOW OMOpE, CBA3aHHYIO C YIJIaMH: BEpIIMHA, CTOPOHA; C
MHOTOYTOJIbHUKAMHU: YTOJI, BEPIIKHA, CTOPOHA, IMArOHAJb; C OKPY>KHOCTBIO: painyC, TUaMETp, LICHTP.

N300paxkath n3ydeHHbIE TeOMETPUUECKUE (PUTYPHI HA HETMHOBAHHOM U KJIeT4aToM Oymare ¢ MOMOUIBIO ITUPKYJIS U TUHEHKH
(mocie COBMECTHOTO aHAIN3a).

HaxoanTs OIuHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHUEM C TIOMOIIBIO JTMHEHKH, CTPOUTHh OTPE3KH 3aJaHHON JITUHBL;
CTPOUTH OKPY>KHOCTb 33JJaHHOTO PaNyca.

Hcnonp30BaTh CBOWCTBA CTOPOH M YIJIOB MPSMOYTOJbHHKA, KBajJpaTa ISl WX IMOCTPOCHMS, BHIUMCICHUS IUIOMIAIN H
nepuMeTpa.

Berauciste mepuMeTp ¥ IUIonaabr KBajapara, IpsSIMOYToJIbHAKA, (DUTYP, COCTABICHHBIX U3 MPAMOYTOJIBHUKOB, B TOM YHUCIIC
¢buryp, n300pakEHHBIX Ha KJIETYaTOU Oymare.

[Tonb30BaTHCS OCHOBHBIMU METPUUYECKUMU EAMHUIIAMU U3MEPEHUS JJIUHBI, TUTONIA/IN; BEIPAXKATh OJHHU €TUHUIIBI BEJIMUHUHBI
yepe3 apyrue (mpu He0OXOIMMOCTH C OMOPON Ha CIIPABOYHYIO HH(OPMAITHUIO).

Pacno3naBath mapamienenunes, KyO, HCIOJIB30BaTh TEPMUHOJIOTHIO: BEpPIWHA, peOpO TpaHb, W3MEPEHHs; HAXOJUTh
M3MEpPEHHUs Mapajuiesienumesna, Kyoa.

Boeruncisates 00b€M KyOa, mapajienenumnesa mo 3aJaHHbIM U3MEpPEHUsM (C OMopoi Ha alropuTM Y4YeOHBIX JEHCTBUIA),
MOJIb30BATHCS SMHUIIAMU U3MEPEHUs 00bEMa.

PemmaTe HecnoXXHbBIE 3a/1a4M Ha U3MEPEHUE TEOMETPUUYECKUX BEJIMYUH B MPAKTUUYECKUX CUTYAIHIX (MIPU HEOOXOAUMOCTH C
BU3yaJIbHOM OMOPOHt).

6 KIIACC

YucJa 1 BbIYUCIEHUS

OpueHTUPOBATHCS B MOHATHUSIX U ONIEPUPOBATH HA 0A30BOM YPOBHE TEPMUHAMU, CBSI3aHHBIMU C PA3JIMYHBIMUA BUAAMU YHCEI
1 CII0cO0aMu UX 3aMKCH, MEPEXOIUTD (€CIU ATO BO3MOXKHO) OT OJHOM (hOPMBI 3alIMCH YKCIIA K APYTOM.

CpaBHUBATh U yHOPSIOYUBATH 1I€JIbIC YKCIIa, OOBIKHOBEHHBIC U JIECATUYHBIC IPpoOU, CPAaBHUBATH YKCIIA OJTHOTO U Pa3HBIX
3HAKOB.



BrimonasaTh apudMeTrnueckue ASHCTBUS C HATyPaTbHBIMU U IIEIBIMUA YHCIIAMH, OOBIKHOBEHHBIMU U ICCSITUIHBIMA IPOOSIMH,
MOJIOKUTEIIbHBIMA U OTPULIATEIIbHBIMH YHCIIAMH.

BbluncnATh 3HAYEHUS YUCIOBBIX BBIPAKEHHM, BBINOJIHATH NMPUKUAKY W OLEHKY PE3YyJlbTaTa BBIYMCICHU; BBINOJHATH
npeoOpa3zoBaHuUsl YUCIOBBIX BBIPAXKEHUN HA OCHOBE CBOMCTB apu(METUUYECKUX JACHCTBUM.

COOTHOCHUTh TOYKY Ha KOOPAMHATHOW MPSIMOW C COOTBETCTBYIOIIMM €M YHCIOM M HM300pa)kaTh 4ucila TOYKAMHU Ha
KOOPAMHATHOM NPSIMOM, HAXOJUTh MOJIYJIb YHCIIA.

COOTHOCUTH TOYKHU B MPSIMOYTOJIBHOM CUCTEME KOOPAUHAT C KOOPAMHATAMHU 3TOM TOUKHU.

OKpyTIJISITh LEbIe YUCIIA U IECITUYHBIC IpoOU (110 00pasily), HAXOIUTh NPUOTUKEHUS YHCEIL.

YucoBbie 1 OyKBEeHHbIE BHIPAKEHUSA

OpHeHTHPOBATHCS B MOHATUAX M ONEPUPOBATH Ha 0A30BOM YPOBHE TEPMHHAMH, CBA3aHHBIMH C 3aMKChIO CTEIIEHU YHCIIA,
HAaXOJIUTh KBAAPAaT U KyO UKCIIa, BEIUMCIATH 3HAUYEHUS MPOCTEUILINX YUCIOBBIX BBIPAXKEHHM, COACPKAIIUX CTEIICHH.

[Tonb3oBaThCAd NpU3HAKAMH JACIUMOCTH (IIPM HEOOXOAMMOCTH C OMNOpPOMl Ha alropuTM MpaBHiia), PACKIAJbIBATh
HaTypaJIbHbIE YKCIIa HA MPOCThIE MHOKUTEIH.

*Tlonp30BaThCs MACIITAOOM™, COCTABJIATH MTPOIIOPIIUY U OTHOIIICHUSI.

Hcrnonb3oBaTh OYKBHI 111 0003HAYCHHS YHCEIT TIPH 3alUCU MaTEeMAaTUUECKUX BBIPAKCHHM, HAXOAUTH 3HAYCHUSI OYKBEHHBIX
BBIPKEHUI, OCYIIIECTBIISII HEOOXOMMBIE MOJACTAHOBKU U TIPeoOpa3oBaHus (C OMOPO Ha aJITOPUTM YUEOHBIX TCUCTBHIN).

Haxoaute Hen3BECTHBIM KOMIIOHEHT PABEHCTBA.

PemieHne TekCcTOBBIX 33124

PemaTe MHOTOIIArOBHIE TEKCTOBBIC 3a7a4u apU(METUUECKUM CIIOCOOOM € OTIOPOl Ha BOTIPOCHBIHN TIJIaH.

Pewmats npocteiilme 3aauu, CBSI3aHHBIE C OTHOILLIEHHEM, MPONOPLHMOHAIBHOCTHIO BEJIUYUH, MPOLUEHTAMU; PEIIAaTh TPH
OCHOBHBIE€ 3a/1a4¥ Ha APOOU U MPOLICHTHI.

PemaTe 3a1aun, coaepkaiine 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMYMHBI: CKOPOCTh, BPEMSI, pACCTOSIHUE, 1IEHa, KOJIMYECTBO,
CTOMMOCTb;, TPOU3BOJUTEIBLHOCTh, BpeMs, 00bEMa pabOThl, UCMONB3YS apu(METUUECKHE ACHCTBUS, OLEHKY, NPUKUIKY;
M0JIb30BATHCS €AMHUIIAMU U3MEPEHUS COOTBETCTBYIOIINX BEJIMYHH.

CocTaBnsiTh OYKBEHHBIE BBIPAYKEHUS M0 YCIOBHIO 3a/1a4 MIOCIIE COBMECTHOTO aHAIM3a.

W3BnekaTs uH(OpMauUio, MNPEACTaBICHHYIO B TaOJMIAX, HA JIMHEWMHOW, CTOJOYaTOW WM KpPYroBOM AMarpaMmax,
WHTEPIIPETUPOBATH MPECTABICHHBIC TAHHBIC; UCII0JIb30BATh JIAHHBIC MPY PEUICHUHU 33]1a4.

[IpencraBasTs UHPOPMALIMIO C TOMOLIBIO TAOIUII, TUHEHHON U CTONIOYATON AUarpaMM.

Harasgnas reomerpust



[IpuBoANTE TIPUMEPHI OOBEKTOB OKPYKAIOMICTO MHUpPA, WMEIONUX (OPMY H3YYEHHBIX TEOMETPHUYECKUX TUIOCKHX U
IPOCTPAHCTBEHHBIX (PUTYp, TPUMEPHI PABHBIX U CUMMETPUYHBIX QUTYD.

N300paxkarh ¢ MOMOIIbIO LIUPKYJIS, TUHEHKH, TPAHCTIOPTUPA HA HETMHOBAHHOM U KJIeT4aTol Oymare u3y4eHHbIE TUIOCKHE
reoMeTpuyeckue GUrypsl u KoH(GUrypaluu, CAMMETPUYHbIEC (DUTYPBI.

HmeTb nipeAcTaBieHUE O TEOMETPUUYECKUX TOHITHUIX: PABEHCTBO (DUTYp, CHMMETPHSI, OCb CAUMMETPHUH, LIEHTP CUMMETPHUH.

HaxonuTh BeTWYUHBI YTIIOB U3MEPEHHUEM C MOMOIIbIO TPAHCIIOPTUPA, CTPOUTH YIJIbI 33JJaHHOW BEJIMYMHBI, MOJIb30BATHCS
IIPHU PELIEHUH 3aJ1a4 TPaJyCHOM MEpOil YTIIOB; pacro3HaBaTh HA YEPTEKaX OCTPHIMA, PSAMO, pa3BEPHYTHIN U TYIOU YIJIBL.

BeraucisTe 11uHy JTOMaHOH, IEPUMETP MHOTOYTOJIEHHUKA, TTOTh30BATHCS SAMHUIIAMH U3MEPEHUS JTMHBI, BRIPAKATh OJTHH
SAMHUITBI U3MEPCHHS ITTUHBI Yepe3 APyTHE.

Haxonutb, UCIIonb3ys 4epTEKHBIE MHCTPYMEHTBI, PACCTOSTHHS: MEXIY IBYMS TOUYKAMH, OT TOYKH JI0 TIPSIMOM, ITTUHY TTYTH
Ha KBaJpaTHOM CETKE.

Beraucisate mwiomane GuUryp, coCTaBIEHHBIX W3 MPSIMOYTOJIBLHUKOB, WCIIONB30BaTh pa3OHMeHNe Ha MPSIMOYTOJbHUKH, HA
paBHBIE (DUTYPHI, TOCTPAMBAHUE 0 MPSIMOYTOIHHUKA; TOIB30BAThCSI OCHOBHBIMU C€IWHUIIAMHA M3MEPEHUS TUIOMIAIHN; BBIPAKATh
OJIHU €TUHUIIBI U3MEPEHUS TUIOIIAN Yyepe3 Apyrue (Mpu HeoOXOIMMOCTH C OTIOPOM Ha CIIPABOYHYIO HMH(OPMAIIHIO).

Pacnio3naBaTh Ha MOJIETSIX ¥ U300PAKEHUSIX MUPAMUTTY, KOHYC, ITUIMHJIP, UCTIOIB30BaTh TEPMUHOJIOTHIO: BEpIIUHA, peOpo,
rpaHb, OCHOBaHUE, pa3BEPTKA.

N306pakath Ha KJIeT4aTOM Oymare MpsMOYTOJIbHBIN MapajuieIenuneI.

Boraucisats 00bEM NpsIMOYTOJIBHOTO MapajUieenuneaa, Kyoa, mojib30BaThCsi OCHOBHBIMH €MHHUIIAMHU U3MEPEHUsI 00BEMA;
BBIPAXKATh OJIHU €IMHUIIBI U3MEPEHUS 00bEMa uepes3 apyrue (¢ Omopoit Ha CIpaBOYHYIO HH(HOPMAITHIO).

PemaTe HecnoXkHbBIE 3a/1aUM HA HAXOXKJICHUE T€OMETPUUECKUX BEJTUYHH B MPAKTHUECKUX CUTYAIHUSIX (MPU HEOOXOJUMOCTH
C BU3YJILHOM OIMOPOi).

OEJEPAJIBHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «AJITEBPA». 7-9 KJTACCbI
esu n3yyenust yueOHOro Kypca

AnreOpa siBIIsieTCS OJHUM M3 OMOPHBIX KypCOB OCHOBHOM IIIKOJIbI: OHAa 0OECIeurnBaeT U3yuyeHUEe APYruX TUCHUILUINH, KaK
€CTECTBEHHOHAYYHOTO, TaK W TyMAaHUTApPHOIO ILIMKJIOB, €€ OCBOCHHME HEOOXOAMMO Jisi MNPOAOCKEHHS OOpa3oBaHUS U B
IIOBCEHEBHOM KU3HU. Pa3Butune y oOyyaromuxcs Hay4YHBIX IIPEICTABICHUN 0 IIPOUCXO0KICHUN
U CYIIHOCTH anreOpanyeckux abcTpakiui, cnocode OTpakeHUs MaTeMaTHUYECKON HayKOW SIBICHUN U MPOLIECCOB B MPHUPOJE U
oO0I1ecTBe, PO MaTEMaTHYECKOTO MOJICIMPOBAHUS B HAYYHOM IMO3HAHUHU U B IPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYUHOTO



MHPOBO33PCHHUSI ¥ KAYE€CTB MBIIUICHUS, HECOOXOIUMBIX JIJIS aIanTalliid B COBpeMeHHOM ¢ poBoM obiecTBe. M3ydenue anreopsl
€CTECTBEHHBIM 00pa3oM oOecredynBaeT pa3BUTHE YMEHHUs HAONIOAaTh, CPaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICUCTBUS M BBIBOJBI, (OPMYJIUPOBATH
yTBepkJieHud. OcBoeHUE Kypca alreOpbl o0ecreynBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHUST O0YYalOIIUXCS: OHU HMCHOJIB3YIOT
JNEAYKTUBHBIE U MHAYKTHUBHBIE pacCyXI€HUsI, 0000IIeHNEe U KOHKPETU3aIMIo, abcTparupoBaHue u anajoruto. OOydenue airedpe
IpenoiaraeT 3HaYUTeIbHBIA 00bEM CaMOCTOSITEILHON ACSITETLHOCTA 00YUaIONINXCsI, TOATOMY CaMOCTOSATEIBHOE PEIICHHE 3a1a4
€CTECTBEHHBIM 00pa30oM SIBIISIETCS pean3alueit AesiTeIbHOCTHOTO IPUHITUIA O0yUeHHUS.

B ctpykType mporpammel yueOHOTO Kypca «AnreOpa» OCHOBHOMW IITKOJIBI OCHOBHOE MECTO 3aHUMAIOT COACpPKaTEIhHO-
METOANYCCKUE JTUHUHU: «UHCiIa U BBIYUCICHUN; «ANTeOpandecKkue BRIPAXKCHUM»; «YPaBHEHUS U HEPABEHCTBA»;, «DyHKIHIY.
Kaxxnas u3 aTux cozepkaTeIbHO-METOIUYECKUX JIMHUM Pa3BUBACTCS HA MPOTHKEHUU TPEX JIET U3YyUEHUS Kypca, €CTeCTBEHHBIM
o0pa3oM meperieTasch M B3aUMOJCHCTBYSI C JPYTHMMH €ro JIMHUSIMH. B Xome m3ydeHus Kypca OOyJaroIIMMCS MPUXOIUATCS
JIOTUYECKHA PaCCyKJIaTh, HCIIOIh30BaTh TEOPETHKO-MHOKECTBEHHBIH SI3BIK. B CBSI3W ¢ 3TUM Ie7eco00pa3HO BKIIOYNTH B
MporpaMMy HEKOTOpPBIE OCHOBBI JIOTHMKH, IPOHU3BIBAIOIINEC BCE OCHOBHBIC pa3feibl MaTeMaTHYECKOTO O0Opa3oBaHUS U
CIIOCOOCTBYIOIIME OBJAJACHUIO OOYYaIOIIUMKCS OCHOB YHHUBEPCAJIBHOTO MAaTeMaTHYECKOTo si3blKa. TakuM o0pa3om, MOXKHO
YTBEPXKZIaTh, YTO COACPIKATEIHLHOM U CTPYKTYPHOI OCOOCHHOCTHIO Kypca « Anredpay sSBIISIETCS €ro HHTETPUPOBAHHBIN XapaKTep.

Coneprxanve nuHuU «Hucnaa M BBIUUCICHUSD» CIYKUT OCHOBOM JIJIsl JANbHEHIIET0 M3YYSHUS MaTEMAaTUKH, CIIOCOOCTBYET
Pa3BUTHIO Yy OOYyYalOIIMXCA JIOTHYECKOTO MBIIUICHHS, (OPMUPOBAHUIO YMEHHUS TIOJIb30BAThCS aNTOPUTMAMHU, a TaKKe
MPUOOPETEHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOAMMBIX JIJI51 TOBCETHEBHOM KU3HU. Pa3BUTHE TOHATHUS O YMCIIE B OCHOBHOM IITKOJIE
CBS3aHO C PAIMOHAIBHBIMU U HMPPAIMOHAIBHBIMUA YHUCIAMH, (DOPMUPOBAHHEM MPEICTABICHUN O JEHCTBUTEIHLHOM YHUCIIE.
3aBepiiieHre OCBOCHUS YHCIIOBOM JIMHUM OTHECEHO K CTapilieMy 3BeHy o0I1ero oopa3oBaHusl.

Copeprkanne IByX anreOpandecKux TUHUN — « AreOpandecKne BHIpaKEeHU» U « Y paBHEHUS H HEPABEHCTBA» CIIOCOOCTBYET
(GhopMHPOBaHUIO Y OOYYAIOIIMXCS MaTeMaTHYECKOTro araparta, HEOOXOIUMOTO I PEIICHUs 3aJad MaTeMaTHKH, CMEXHBIX
MIPEAMETOB U MPAKTUKO-OPHUEHTHUPOBAHHBIX 3a/1a4. B OCHOBHOM ITKOJIE YUEOHBIM MaTepua IPYIIUPYETCS BOKPYT pallHOHATBLHBIX
BBIpOKCHHIA. Anredpa JeMOHCTPUPYET 3HAUCHUE MAaTEMaTHKH KaK SI3bIKa IS MTOCTPOSHUS MaTeMaTHYECKUX MOJIEIICH, OITUCaHuUs
MIPOIIECCOB U SIBJICHUH pealbHOTO Mupa. B 3amaun oOydeHUs anredpe BXOMIT TaKKe MajdbHEHIIEe pa3BUTHE aJlTOPUTMUYECKOTO
MBIIIICHNS, HEOOXOIMMOTO, B YaCTHOCTH, JJI1 OCBOCHHMS Kypca HH(POPMATHKH, W OBJIAJICHUC HABBIKAMH JCTYKTHBHBIX
paccyxnenuid. IIpeoOpa3zoBanne CUMBOJBHBIX ()OPM BHOCHT CBOW cCrHenu@UUecKWii BKJIaJ B pa3sBUTHE BOOOPaKECHWS,
CIIOCOOHOCTEH K MAaTEMAaTHIECKOMY TBOPUYECTRY.

Conepxanve (QpyHKIIMOHATHHO-TPA(PUUECKOW JHHUYM HAIEJICHO Ha TMOJYYEHUE MIKOJIbHUKAMH 3HAHMK O (YHKIHSIX Kak



BAKHEWIIEH MaTEMaTUYeCKOW MOJENU Ui ONMCAaHMUS U WCCIEAOBaHUS Pa3HO-OOPA3HBIX MPOLIECCOB U SIBJIEHUW B MPUPOJE U
oOmiectBe. M3yueHue sTOro Marepuansa CHOCOOCTBYET pa3BUTHIO y OOYyYalOLIMXCS YMEHMsI HCIOJIb30BaTh pa3INYHbIE
BBIPA3UTEIbHBIC CPEACTBA SI3bIKa MAaTEMaTUKU — CJIOBECHBbIE, CUMBOJMYECKHE, rpaduueckue, BHOCUT BKIIaJ B (OPMUPOBAHUE
IIPEICTABICHUN O POJIM MATEMATHKHU B Pa3BUTHH LIMBUIIM3ALUU U KYJIBTYPBHI.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo ydeOHOMY IIaHy B 7-9 kjaccax Hu3ydaercs y4yeOHBIM Kypc «AmnreOpay, KOTOPBIM BKIIIOYAET CIEAYIOIINE
OCHOBHBIC pa3fiesibl cojepxkaHus: «Hucnaa v BBIYUCICHUSNY, «ANreOpanuyeckue BBIPAXKEHUS», «YPAaBHEHUS U HEPABEHCTBAY,
«DyHKIN.

VYueOHbIl TUIaH HA U3y4YeHUe anredpsl B 7—9 Kilaccax OTBOAUT HE MeHee 3 y4eOHBIX YacOB B HEMEIO0 B TEUCHHE KaXKI0TO
rojia oOy4eHusi, BCEro 3a TpH roja ooyuenus — He MmeHee 306 y4eOHbIX 4acoB.

COHEPXXAHUE YUYEEHOI'O KYPCA «AJIT'EBPA» (110 TOJAM OBYYEHUA)
7 KIIACC

Yucaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE W JIECSITHYHBIE, MEPEX0]] OT OAHOM (popmbl 3amucu Apodeit k apyrou. [loHsarue parmoHaIbHOTO
4KCIIa, 3aIUCh, CPABHEHHUE, YIOPSAIOUYMBAHUE PAIIMOHATIBHBIX Yuced. ApuMeTHYecKrue NEeHCTBUS C pallMOHATBLHBIMU YHCIIAMHU.
Pemenue 3aay u3 peaibHON MPaKTUKH HA YaCTH, Ha IPOOU.

Crenenb ¢ HaTypaJbHBIM IIOKa3aTeJeM: OMpesesieHrne, MpeoOpa3oBaHUe BBHIPAKEHUN HAa OCHOBE OIpENeTICHHS, 3aIluCh
OOJIBINNX YKCe.

[Ipo1iieHThl, 3aNUCh MPOIICHTOB B BUE APOOU U IpoOU B BUE MPOILIEHTOB. TPy OCHOBHBIC 3a/1a4u HA MPOIEHTHI, PEIICHNE
3a71a4 U3 PEATbHOU MTPAKTUKH.

[IpumeHeHre MpU3HAKOB JISTUMOCTH, Pa3I0KCHUE Ha MHOKHUTEIIA HATypaJIbHBIX YHACE]I.

PeanpHbIC 3aBUCHMOCTH, B TOM YHCJIE TIpsiMast ¥ oOpaTHAs IPOMOPIIMOHATLHOCTH.

AuredpanvyecKue BbIPpAKEHUA

[lepemeHHble, YMCIOBOE 3HAYEHHE BBIPAXKEHUS C IMepeMeHHOW. JlomycTumble 3HaueHUs nepemMeHHbIX. [IpencrtaBienue
3aBUCUMOCTH MEX]y BETUUMHAMHU B BUJIe opMyJibl. Beruncienus no gpopmysam.



[Ipeobpa3oBanre OYKBEHHBIX BBIPQKEHHUU, TOXKIECTBEHHO paBHbBIC BBIPAKEHUS, MpaBHia NpeoOpa3oBaHHUs CYMM U
POU3BE/ICHUH, MpaBUiIa PACKPBITHS CKOOOK U IPUBEICHUS MTOI0OHBIX ClaraeMbIX.

CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.

OpHowieHnsl U MHOroujeHbl. CrteneHb MHoOrowieHa. CJ0KEHHE, BBIYMTAHHUE, YMHOKEHHUE MHOTOWICHOB. POpMYJIbI
COKpAIIEHHOIO0 YMHOKEHHS: KBaJpaT CyMMbI U KBaApaT pasHOCTU. Popmysia pa3HOCTH KBaApaToB. PaznokeHne MHOTOWIEHOB HA
MHOXHUTEIH.

YpaBHeHnust

VYpaBHEeHUE, KOPEHb YpaBHEHUS, [TpaBUjIa NpeoOpa3oBaHus ypaBHEHUS, PABHOCHILHOCTh YPABHEHHI.

JIuHeliHOE ypaBHEHHE C OJHOM IMEPEMEHHOM, YMCIO KOPHEW JIMHEMHOTO YPAaBHEHUS, PEIICHHE JIMHEHWHBIX YPaBHEHUM.
CocraBiieHHE ypaBHEHUH 10 YCIOBHIO 33Ja4i. PenieHrne TeEKCTOBBIX 33/1a4 C MOMOIIBI0 YPABHEHUM.

*JluHelHOE ypaBHEHME C ABYMs IIEPEMEHHBIMH U €ro rpaduk 2. Cucrema IByX JIMHEWHBIX YPABHEHHMI C JBYMs
nepeMeHHbIMU. Perienre cucteM ypaBHEHUN criocoOOM MOACTaHOBKU. [IprMephl pelieHrs TEKCTOBBIX 33J1a4 C IOMOUIBIO CUCTEM
YpaBHECHUM.

DyHKUUHA

Koopannara Touku Ha npsAmMoit. HUCIOBbIE TPOMEKYTKU. PaccTossHME MKy IBYMSI TOUKAaMU KOOPAMHATHOU MPSIMOM.

[TpsimoyromnbHas cucreMa koopauHat, ocu OX u Oy. Abcuucca u opHaTa TOYKU Ha KOOPAMHATHOM 1uiockoctu. [Tpumepst
rpadukoB, 3aaHHBIX popMynamu. UteHne rpadukoB peasbHBIX 3aBUCUMOCTEH.

[Monsitue pynxuuu. ['paduk dynkiwm. Coiicta GyHkimid. Jluneitnas ¢pynkuus, e€ rpaduk. 'paduk dynkumun y = kX + b,
*T'paduueckoe penieHne TMHEHHBIX YPAaBHEHUN U CUCTEM JIMHEWHBIX YpaBHEHUN ™.

8 KUIIACC

Yucaa v BIYMCICHUSA

KBaapatueiii kopenb u3 uucna. *[lonarue o0 upparnumoHanbHOM yucie. JlecsTuunbie MPUOIMKEHUS UPPAMOHATHHBIX
gucen*. CBoiicTBa apuMETUYECKUX KBAJPATHBIX KOPHEH M MX MPUMEHEHHE K MPeoOpa3OBaHHUIO YHMCIOBBIX BBIPAKCHUN WU
BBIUMCIICHUSM. * JIcHCTBUTEIIBHBIC YHCIA™.

CreneHb C 1ENbIM MoKa3zaTeneM U e€ cBoiicTBa. CTaHaapTHas 3aUCh YKCIIA.

AnredOpanveckue BbIPAKEHUS

2 351ech u pasee * * 0603HAYEHBI TEMbI, U3y4YEHHME KOTOPHIX IPOBOAUTCS B 03HAKOMHUTENILHOM IU1aHe. Ilearor caMoCTOSTENbHO ONpeieseT 00beM H3y4aeMoro MaTepHaa.



KBaapatHblil TpEXUIIEH; pa310KEHUE KBAAPATHOTO TPEXWICHA HA MHOXKUTEIH.

AnreOpandeckas apoOb. OCHOBHOE CBOWCTBO anredpandeckoil npoOu. CrokeHue, BBIYMTAHHE, YMHOXXCHHE, JEICHHUE
anredpandeckux apodei. PalinoHanbHbIe BRIpAXKEHHS U UX TTpeoOpa3oBaHue.

YpaBHeHUs U HEPABEHCTBA

KBanparHoe ypaBHeHue, popmya KopHel KBajpaTHoro ypaBHeHus. *Teopema Buera*. Perienue ypaBHeHUH, CBOAAIIMXCS K
JUHEWHBIM U KBaApaTHbIM. [IpocTeiiime 1poOHO-palimoHaIbHbIE YpaBHEHUS.

*T'paduueckas HHTEpOpeTalusi ypaBHEHUH C JByMS NEPEMEHHBIMH M CHCTEM JIMHEMHBIX YpaBHEHUN C JByMs
nepeMeHHbIMU ™. [IpuMepsl pelieHns: CUCTEM HEIMHEWHBIX YPaBHEHUN C ABYMSI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aj1au anreOpandyeckuM CrocoooM.

YucnoBele HEPABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ OOHOM mEpeMEHHOW. PaBHOCHMIBHOCTH HEpPaBEHCTB. JIMHENHBIE
HEPABEHCTBA C OAHOM nepeMeHHON. CUCTEMBI JIMHENHBIX HEPABEHCTB C OJTHOM ITEPEMEHHOM.

DOyHKIUU

[Tonsarue ¢pynkuuu. O6acTh onpeesIeHus] 1 MHOKECTBO 3HaueHuM (GyHKIuu. CiocoObl 3a1anusi GyHKIIHUA.

I'padux pynxiuu. Yrenue cBoiicTB PpyHkiuu no e€ rpaduky. [Ipumepsr rpadukoB GyHKIIUN, OTpakaroOIIMX peabHbIE
IIPOLIECCHI.

DyHKIMH, ONKMCHIBAIOIINE MPAMYIO M OOPATHYIO MPOIOPLIHOHATIBHbIE 3aBUCUMOCTH, UX rpaduku. DyHkmun y = X3,y = X,

K . .
Yy = VX, Y == *T'papuueckoe pelieHre ypaBHEHHUI U CUCTEM yPaBHEHHI ™,
X

9 KUIIACC

YucJa 1 BbIYUCIEHUS

PanmonanpHble 4uMcaa, *HUppalMoHaIbHBIE YHCIIa, KOHCYHbIE M OECKOHCYHBIC JCCATHYHBIC ApoOH. MHOXECTBO
JNEHCTBUTEIBHBIX YHCEN; JSHCTBUTEIbHBIC YHCIa KaKk OCCKOHECUHBIE MEeCATHYHBIC ApoOH. B3anMHO 0HO3HAYHOE COOTBETCTBHUE
MEXAY MHOXKECTBOM JEUCTBUTEIBHBIX YUCENT U KOOPAUHATHOM IIPSMOM.

CpaBHeHUe NeHCTBUTEIBHBIX YHCEIl, apu(METHIECKUE TEUCTBUSA C IEUCTBUTEILHBIMU YHUCTaMU™.

Pa3Mepbl 00bEKTOB OKPYIKAIOIIETO0 MUPA, JTUTEILHOCTD MPOIECCOB B OKPYIKAIOIIEM MHUPE.

[TpubnmxEHHOe 3HAYEHWE BEJIWYUHBI, TOYHOCTh NMpudiamxenus. Oxpyrienue uucen. [Ipukuaka v oleHKa pe3yJbTaToB
BBIUMCJICHHUH.

YpaBHeHUs U HEPABEHCTBA



JIuneiinoe ypaBHeHue. Penienne ypaBHEHNN, CBOISIIMXCS K IMHEWHBIM.

KBanpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOIALIMXCA K KBaJpaTHbIM. bukBagpatHoe ypaBHeHue. *IIpumepsl
pelieHus ypaBHEHHUM TpeThel U YeTBEPTOM CTeneHel pa3ioyKeHHeM Ha MHOKUTEIN ™.

Pemenne npoOHO-palinOHAIbHBIX YPaBHEHUH.

Pemenne TekCTOBBIX 3aa4 alreOpandeckKuM METOIOM.

VYpaBHeHMEe ¢ ABYMs IEPEMEHHBIMU U €ro rpaduk. PemeHue cucrem AByX JIMHEUHBIX YpaBHEHHUI ¢ JBYMs IEPEMEHHBIMMU.
Pemenue cucreM NByX ypaBHEHUH, OJIHO M3 KOTOPBIX JIMHEHHOE, a Ipyroe — BTOpOM creneHu. I'paduueckas MHTEpIpeTanus
CUCTEMBI YPABHEHHM C IByMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aj1au anreOpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMMHENHBIX HEPABEHCTB C OJTHOW NMEPEMEHHOM. PelieHne cucrem JNMHEHHBIX HEPABEHCTB C OJHOW MEPEMEHHOM.
KBaapatnbie HepaBeHCTBA. ['paduueckast HHTEpIIpeTanusi HEPAaBEHCTB U CUCTEM HEPABEHCTB € JBYMS IEPEMEHHBIMH.

DOyHKIUU
KBaaparuunas ¢hynkuums, e€ rpaduk u coiictsa. [lapabona, KooparHATH BEPIIMHBI TAPab0IIbl, 0Ch CAMMETPUH MaPaAOOIIBI.
I'paduku G yHKLMIA: y = kx, y = kx + b, y = X4

k o
Y = +x,Y = — U4 UX CBOWCTBA.
X

YuciioBbIe MOCI€10BATEILHOCTH U IPOrPecCcum

[ToHaTHE YHCIOBOM MOCIENOBATEIHPHOCTH. 3aJaHUE IMOCISA0BATEILHOCTH PEKyppeHTHOU ¢dopmyol u dopmyioin N-ro
YJICHA.

Apudmernueckas u reoMmerpuueckas nporpeccun. @opmyiiel N-ro ujaeHa apuGMeTHIECKO 1 FTEOMETPUUYECKOMN MMPOTPECCUi,
CYMMBI IEPBBIX N YJIEHOB.

*N3o0paxeHrue WICHOB apu(PMETHYEeCKOM W TEOMETPUUECKOM MpOrpeccuil TOYKaMHu Ha KOOPAMHATHOM TUIOCKOCTH.
JInHelHbIi U SKCIOHEHIUANBbHBIN pocT. CI0XKHbBIE MPOLEHTHI™.

IIJTAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUM (DE)IEPAHBHOﬁ PABOYEH ITPOTPAMMbBI KYPCA
«AJITEBPAY

OcBoenune yueOHOTO Kypca «AnreOpa» Ha YpOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUsS JOJDKHO OOECIEYMBATh JOCTHKEHUE
CJIEYIONUX TPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:



7 KJIIACC

Yuciaa v BIYMCICHUA

BbInonHsTh, coyeTasi yCTHBIE M MUChbMEHHBIE MPUEMBI, apuPMETHUYECKUE ACHCTBUS C pallMOHATBLHBIMHU YUCIAMHU.

HaxoauTh 3HaYeHHUs] YUCIOBBIX BBIPAXKEHUN; MPUMEHATH pa3HOOOpa3Hble CHOCOObI W MPUEMBI BBIUMCICHUS 3HAYCHHM
JAPOOHBIX BBIPAKEHUN, COACPIKALIIX OOBIKHOBEHHBIE U JECATUYHBIE TPOOH.

[lepexonuth OT omHOM GOpPMBI 3alUCH YHCENl K Jpyrod (mpeoOpa3oBbIBaTh AECATHUHYIO APOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO
B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO JECATUYHYIO Apo0b). CpaBHUBATH U YIOPSAOYMBATH PAlMOHAIBHBIEC YUCIIA.

OKpyIJIsTh Yncia.

BBINTONHATE NPUKUAKY U OLIEHKY PE3yJIbTaTa BBIYMCIICHUM, OLIEHKY 3HAYEHUI YUCIIOBBIX BBIPAKECHUMN.

BbINONHATE 1eHCTBUS CO CTENEHSIMU C HaTypaIbHBIMU MOKA3aTENISIMHU (C OMOPOI Ha CIIPaBOYHYIO HH(POPMAIIHIO).

[IpuMeHATh NPU3HAKYU JIEITMMOCTH, Pa3JIOKEHUE HA MHOKUTEIN HATYpPaIbHBIX YHUCEIL.

Pemate npocrenime NpakTUKO-OPUEHTUPOBAHHBIE 337a4l, CBS3aHHBIC C OTHOILLIEHUEM BEJIIMYUH, IIPONOPLIMOHAIBLHOCTHIO
BEJIMYMH, MPOLIEHTAMHU; MHTEPIPETUPOBATh PE3YJIbTAThl PEIICHUS 33Ja4 C YYETOM OIPAaHUMYEHMI, CBSI3aHHBIX CO CBOWCTBAMM
paccMaTprBaEMbIX OOBEKTOB.

AJiredpanyeckue BbIpaKeHUs

OpHeHTUPOBATHCS B MOHATUSX W ONIEpUPOBATH HA 0a30BOM YPOBHE aJireOpanyecKoi TEPMUHOJIOTUEN U CUMBOJIUKOM.

Haxonutb 3HaueHHsI OyKBEHHBIX BBIPAKEHUM NIPH 3aJaHHBIX 3HAYEHUSAX IEPEMEHHBIX.

BoInonHATh peoOpa3oBaHus 1IEJI0T0 BEIPAXKEHHSI B MHOTOWIEH TPUBEACHUEM MOJOOHBIX CIAra€MbIX, pACKPBHITUEM CKOOOK.

BBINONHATE YMHOKEHHE OJJHOWJIEHA HA MHOTOWIEH U MHOTOWJIEHAa HA MHOTOWIEH, MPUMEHATh ()OPMYJIbl KBaJIpaTa CyMMBI
Y KBaJipaTa pa3HOCTH (C OMOpPOH Ha CIIPaBOUYHYIO HHGOPMAIIUIO).

OcCylIecTBIATh Pa3j0KEHUE MHOTOWICHOB HAa MHOMKUTEIM C TOMOIIBIO BBIHECEHMSI 32 CKOOKHM OOIIEro MHOMXKHUTEI,
IPYNIIUPOBKH ClIaraeMbIX, IpUMEHEeHUs (POpMYJT COKPAILIEHHOTO YMHOKEHUS (C OMOPO Ha CIPaBOUYHYIO HH(POPMAIIHUIO).

[TpumensTh MpeoOpa3oBaHKs MHOTOYJICHOB JUIS PEIICHUS PA3IMYHBIX 33/1a4 M3 MATEMAaTHUKH, CMEXHBIX MPEIMETOB, U3
pEAIIbHOM MTPAKTUKHU.

Hcnonp30BaTh CBOWCTBA CTEMEHEW C HATypadbHBIMHU TOKA3aTeNsIMU JUIsl MpeoOpa3oBaHUsl BHIPAKECHUU (C OMOpOM Ha
CIIPaBOYHYIO HH(POPMAITHIO).

YpaBHeHMS U HEPaABEHCTBA

Pemlare nuHElHBIE ypaBHEHUS C OJHOM IIEPEMEHHOM, NPUMEHsS IPaBWIA IEPEX0Ja OT HMCXOJHOIO YpPAaBHEHHS K



paBHOCWIBHOMY eMy. [IpoBepsTh, ABIAETCS I YUCIIO KOPHEM YPABHEHUS.

HmeTs npeacTaBienue o rpapuueckux METOAAX IpU PELLICHUH JIMHEHHBIX YPaBHEHUI U UX CUCTEM.

[TonGupatk mpUMepsI Nap YUCEN, ABISIOUMXCS PEILICHUEM JIMHEHHOTO YPaBHEHHUS C ABYMS [IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM IJIOCKOCTH IpaUK JIMHEWHOIO YpaBHEHMs C JABYMsI NEPEMEHHBIMH; IOJIb3YSACh TpapuKoM,
IPUBOJUTH IIPUMEPHI PELICHUS YPABHECHHSI.

Pemarb cuctemsl IByX JIMHEWHBIX YpaBHEHUH C IByMsl IEPEMEHHBIMU, B TOM YHCJIE rpapuuecku (C OMOpol Ha alropuTM
y4eOHBIX JIEHCTBUIA).

CocTaBnsTh (ITOCJIE COBMECTHOI'O aHAJIM3a) U PEIIaTh JIMHEWHOE YPaBHEHUE UM CUCTEMY JIMHEWHBIX YPABHEHU IO YCIOBHUIO
3a/1a4M, UHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4H IOJyYECHHBIN PE3yJIbTaT.

Koopaunarel u rpaguxu. @yHkuuu

N300paxkatb Ha KOOPIAMHATHON NPSIMOM TOYKH, COOTBETCTBYIOIME 33JJaHHBIM KOOpAWHATAM, JIy4H, OTPE3KHU, HHTEPBAJIbL;
3aMKUChIBATh YHACIOBBIE MPOMEXKYTKH HA allreOpandecKkoM s3bIKE.

OTMmeuaTh B KOOPAMHATHOM MIIOCKOCTH TOYKH MO 3aJJaHHBIM KOOPJIMHATAM; CTPOUTh rpaduKu JMHEUHBIX (QyHKIMI. CTPOUTH
rpaduk pyukmun y = Kx + b.

OnucelBaTh C MOMOIIBIO (PYHKIIMIA WM3BECTHBIE 3aBUCUMOCTH MEXKIY BEIWYMHAMH (IO aNrOpUTMY YYEOHBIX JEHCTBHI):
CKOPOCTb, BpEMsl, paCCTOSIHUE; LI€HA, KOJIMYECTBO, CTOMMOCTD; IPOU3BOAUTEIBHOCTD, BpeMsl, 00BEM pabOThI.

Haxoauts 3HaueHue GyHKIIMH 110 3HAYEHUIO €€ apryMeHTa.

[TonumaTts rpaduyeckuii cnocod mpeAcTaBiICHUs U aHAIN3a UHPOPMAIINK; U3BJICKATh U MHTEPIPETUPOBATH HHPOPMAITHIO
U3 rpa)uKOB peasIbHbIX MPOLECCOB U 3aBUCUMOCTEH.

8 KUIIACC

Yucaa v BIYMCICHUA

Hcnonb30BaTh HavalbHBIE MPEACTABICHUS O MHOXECTBE ICHUCTBUTENBHBIX YHUCEN [JI CPABHEHUS, OKPYIJCHUS U
BBIYHCIICHUI;, H300pakaTh ICUCTBUTEIIbHBIC YHCIIAa TOYKAMHU Ha KOOPAUHATHOU MPSMOM.

[IpuMeHsaTs TOHSATHE apUMETHYECKOTO KBAJIpPaTHOTO KOPHS; HAXOJWTh KBaJ[paTHbIE KOPHHU, UCIONB3Ys IIpU
HEOOXOJIMMOCTH KaJIbKYJISITOP; BBIMOJHATH MPOCTEHIINE MpeoOpa3oBaHUs BBIPAKEHUN, COJEpIKAIIMX KBaJIpaTHbIE KOPHH,
VCTIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJIBIIMX U MAJIBIX YUCEN C MOMOIIBIO AECATUYHBIX Ipo0eii u cteneneit yucina 10.



AJuiredOpanyecKue BbIpaKeHU

[IpuMeHsATh MOHSATHE CTENEHH C LIETBIM MOKa3aTeleM, BBIMOIHATh NPeoOpa3oBaHusl BRIPAKEHUM, COJIEpKAIINX CTEIEHU C
EJIBIM TTOKa3aTesieM (C UCMOJIb30BAaHUEM CITPAaBOYHOM MH(MOpMAITIH).

BbINIONHATE HECIIOKHBIE TOXKIECTBEHHBIE MTPEOOpa30BaHUs PAIMOHAIBHBIX BBIPAXKEHUN HA OCHOBE MPABHJI JECHCTBUN Ha
MHOTOWJICHAMH U aNreOpandecKuMu Jpo0sMU.

PacknanpiBaTh KBapaTHBIN TPEXUIIEH HA MHOKUTEIU.

[IpumensaTh npeoOpa3oBaHusl BBIPAKEHUN MJI PEIICHUS DPA3IUYHBIX 3a/lad U3 MaTeMaTHUKU, CMEXHBIX IMPEIMETOB, U3
peanbHOM ITPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

PemaTe nuHeliHbIe, KBaJIpaTHbIE YPaBHEHHUS (C MCIOJIb30BAaHUEM CIIPABOYHOM MH(OpPMALIMN) U pallMOHATIbHBIE YPAaBHEHUS,
CBOJSIILIMECS K HAM, CHCTEMBI IByX YPABHEHHM C IByMs IEPEMEHHBIMH.

[IpoBoIMTH MpOCTEUIINE UCCIENOBAHNUS YPAaBHEHUN M CHCTEM YPAaBHEHUM, B TOM YHUCJE C MPUMEHEHUEM rpaduyecKux
MpEACTABICHUI (YyCTaHaBIMBAaTh, UMEET JIM YPaBHEHUE WJIM CUCTEMAa YPABHEHUM pPEUICHUS, €CIM MMEET, TO CKOJBbKO, U Mp.) C
OTIOPOM HA aNTOPUTM YUEOHBIX TCUCTBUM.

[TepexonuTh OT ciioBeCHON (POPMYIMPOBKH 33/1a4U K €€ anredpandeckoi MoJIeiu ¢ IOMOIIIbIO COCTaBJICHUS] YPaBHEHUS WIH
CUCTEMBI YPABHEHUM, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1a4M ITOJyYECHHBIA pe3yJIbTar.

[IpyuMeHATP CBOWCTBA YHCIOBBIX HEPABEHCTB Il CPAaBHEHHWs, OLICHKHW; pPElaTh JIMHEHMHBICE HEPABEHCTBA C OJHOM
MEPEMEHHOMN U UX CUCTEMBI; 1aBaTh Irpa)UueCcKyr0 WIUTFOCTPALIMI0O MHOKECTBA PEIIEHNI HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKUMHA

OnepupoBath Ha 0a30BOM YpOBHE (PYHKIIMOHAIBbHBIC TIOHSTHS M S3BIK (TEPMHUHBI, CHUMBOJUYECKHE OOO3HAUCHUSA);
onpeaensaTh 3HauyeHne (PYHKIHUU 110 3HAYEHUIO0 apryMEHTa; ONpeIeNisiTh CBOMCTBA (PYHKIIMH MO €€ rpaduky.

o k o o
CtpouTs rpadyKy dIeMeHTapHbIX QYHKLMIA Buga , Y = X2, y=X3,y =+/x ,y = ~> OTIUCBIBATH CBOHCTBA HHCIIOBOH byHKIIUN

1o e€ rpadguky (mpu HEOOXOAUMOCTH C HANIPABJISIOLIEH TOMOILBIO).

9 KUIIACC

YucJia 1 BLIYUCJICHUSA
CpaBHHBATh M YHOPSAOUYMBATH PAIMOHAIBHBIE U UPPALIMOHAIBHBIC YKCIIA.
Breinonuate apudmernueckue AHCTBUS ¢ pallUOHAIBHBIMUA YHCIIAMU, COYETasl YCTHBIE U MUChbMEHHbBIC TTPUEMBI, BBITIOJIHSIThH



BBIYMCIICHHS C UPPALMOHATIBHBIMA YHCIIAMH.
HaxonuTe 3Ha4€HHUsI CTENIEHEN ¢ LEIbIMU IT0KA3ATEISIMU U KOPHEW; BBIUYMCIIATh 3HAYEHUS YUCIIOBBIX BBIPAKECHUN.
OKpyTrasaTh AEHCTBUTEIBHBIEC YNCIIA, BBITOIHATE IPUKUIKY PE3YyJIbTaTa BEIYMCICHUN, OLIEHKY YHCIOBBIX BBIPAKCHHM.
YpaBHeHUs U HEPABEHCTBA
Pemate nuHelHbIE W KBaJpaTHBIE YpaBHEHUS, YpPaBHEHMsI, CBOJSIIMECS K HUM, IMPOCTEHIINE IpOOHO-paliiOHAJIbHBIE

YPaBHEHUH.

Pemate npocreiime cucTeMpl IByX JIMHENHBIX YPABHEHUN C JBYMsI IEPEMEHHBIMU U CUCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX

OJIHO YPaBHEHHE HE SABJIAETCS JIMHEUHBIM (110 BU3YaJbHOM OIOpE).

Pemate npocreiiue TEKCTOBbIE 3aa4K alNreOpandeckuM CIocoOOM € MOMOILBIO COCTABIICHUS YPABHEHUS WU CUCTEMBbI

JBYX YPABHEHUH C IBYMS IIEPEMEHHBIMU.

[IpoBoUTH MpOCTEUIINE UCCIENOBAHNUS YPABHEHUN M CHCTEM YPAaBHEHUMN, B TOM YHUCJE C MPUMEHEHUEM IpaUuecKux

MpeACTABICHNUN (yCTaHABINBATh, UMEET JIM YPABHEHUE WIIM CUCTEMA YPABHEHUH PEILICHUS, €CIIU UMEET, TO CKOJIBKO, H TIp.).
PemaTe nuHeliHbIE HEpaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA; M300pakaTh PEIICHHE HEPABEHCTB HA YHUCIOBOM MPSIMOI,

3aIIMChIBATh PELIECHUE C IIOMOIIBI0 CUMBOJIOB.

Pemarb cucTteMbl JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOLIME KBAJIpaTHOE HEPAaBEHCTBO; M300paxkarhb
pelIeHne CUCTEMBI HEPABEHCTB HAa YMCJIOBOU IPSAMOM, 3aIIMChIBATH PELICHUE C IIOMOIIBI0 CUMBOJIOB.

Hcronb30BaTh HEPABEHCTBA MTPU PEILIEHNUN Pa3IUYHbIX 33a4.

DOyHKUMHA

Pacno3naBaTh (pyHKIMH H3yuyeHHBIX BHJIOB. [loKa3bIBaTh CXeMaTHUECKHU PACIOIOKEHHE HAa KOOPAMHATHOM IMJIOCKOCTH
rpadukoB pynkumii Buga: Yy =kx,y =kx+b, , y=ax® +bx+c,y=x3,y = /x,y= S B 3aBUCHMOCTH OT 3HAYCHHUI KOAPPUITUCHTOB;

OMKCHIBATH CBOMCTBA (PYHKIUH.

Crpouth 1 n300paxarh CXeMaTU4eCKU rpadvKu KBaAPATUYHBIX (YHKIUN, ONMMUCHIBATH CBOMCTBA KBAAPATUYHBIX (QYHKIUN
Mo UX rpadukam.

Pacno3naBaTh KBaipaTUYHYIO PYHKIHUIO MO (popmyJsie, TPUBOAUTH MPUMEPHI KBAAPATUUHBIX (PYHKIUN U3 peaibHOU KU3HH,
(bU3HUKH, TEOMETPUH.

YuciioBbIe MOCI€10BATEILHOCTH U IPOrPeccum

Pacno3naBaTh apu(MeTHYECKYIO U TEOMETPUUECKYIO IPOrPECCUH MPHU Pa3HBIX CIIOCO0aX 3ajaHusl.

BBINOTHATE BHIYMCIEHUS C UCTIOIB30BaHUEM (HOPMYIT N-T0 4jieHa apu(PMETHUECKON U TeOMETPUIECKON IIPOTPECCHil, CyMMBI
NEePBBIX N WIEHOB (C OMOPOH Ha CIIPaBOYHYIO HH(POPMAIIHIO).



Pemiath 3amaum, CBSI3aHHBIE C YHUCIOBBIMU MOCIIEIOBATEIBHOCTSIMH, B TOM YHCJIE 3aJayd W3 pPEAbHOM >KU3HU (C
UCIOJIb30BaHUEM KaJbKYJISATOPA, IIU(POBBIX TEXHOJIOTUM).

OEJEPAJIBHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «I'EOMETPUSI». 7-9 KJIACCbI
Hean n3yyenus yueOHOro Kypca

O6mue nenu uzydeHus: yueoHoro kypea «I'eomerpusi» npencrasiensl B [IOOIT OOO. Onu 3akitouaroTcs, Mpexae BCEro B
TOM, YTO Ha YpPOKax T€OMETPUU OOYyYalolUWCA YYUTCS MPOBOJUTH JIOKA3ATEJIbHBIC PACCYKICHUS, CTPOUTH JIOTUYECKUE
YMO3aKJIIOUEHHUSI, TOKa3bIBaTh MCTUHHBIE YTBEPKICHHS U CTPOUTHh KOHTPHPHUMEPHI K JIOKHBIM, IMMPOBOJUTH PACCYXKIEHUS «OT
MIPOTUBHOI0», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (OPMYJIUPOBATH OOpaTHBIC yTBEpKAcHUA. B 00yueHnn yMeHHIO paccyXaaTh
COCTOUT Ba)KHOE BOCIIUTATEIILHOE 3HAYEHUE U3YyUCHUS] TEOMETPUH, MPUCYIIIEE UMEHHO OT€UECTBEHHON MaTeMaTUYECKOM IIKOJIE.

BTtopoii 1enp1o u3yueHusi reoMeTpuu SIBIISIETCS UCTO0JIb30BaHUE €€ KaK MHCTPYMEHTA MPH PEIICHUH KaK MaTEMAaTHUECKUX,
TaK U MPAKTUYECKUX 3ajad, BCTPEYAIOIIMXCA B peaJbHOM >KU3HU. ITOMY COOTBETCTBYET BTOpPAasi, BHIUMCIWTENbHAS JIMHUSA B
M3YYCHUM TE€OMETpUU B IMIKoyie. [[7s 3TOro y4duTelno PEKOMEHIYEeTCs MOAOMpaTh 3ajJayd MPaKTHUYECKOTO XapakTepa Jyis
paccMaTpUBaEMbIX TEM, YUUTh 00YUYAIOIIMXCS CTPOUTh MAaTeMaTHYECKHE MOJCIH PEAJIbHBIX KU3HEHHBIX CUTYyallui, MPOBOAUTH
BBIYMCIICHUS U OLIEHUBATh a/ICKBATHOCTH MOJYYEHHOTO pe3ylsibTata. KpaliHe BaxKHO MOAYEPKUBATH CBSI3M T'€OMETPUU C IPYTUMU
npeaMeTaMi, MOTUBUPOBAThH MCIIOJIB30BATh OMPENCICHNUS Te€OMETPUUECKUX (DUTYp U TIOHSITHM, JEMOHCTPUPOBATH MIPUMEHEHUE
MOJIYYCHHBIX YMEHHH B (U3MKE W TEXHHKE. JTU CBSI3W HamOoJiee SpKO BUIHBI B TeMaxX «Bektopel», «Tpuronomerpuueckue
COOTHOIICHHS», «MeTon koopauHat» u « Teopema [Tudaropay.

MecTo yueOHOro Kypca B yueOHOM ILJIaHe

CornacHo ydyeOHOMY TuIaHy B 7—9 Kiaccax u3ydaeTcsi ydeOHbIN Kypc «l'eomeTpus», KOTOPBIA BKIIOYAET CICAYIONINE
OCHOBHBIE pa3/iebl coaepxkanus: «I eomerpuueckre GUrypbl U X CBONCTBay, «/I3MepeHre reoMeTpuuecKUX BEJIMUNH», a TAKKe
«/lexapTOBBI -KOOPAMHATHI Ha TIOCKOCTHY, «BekTops», «/IBrkeHus miockoct» U «IIpeobpazoBanust mogoous».

VY4eOHbIil miIaH mperycMaTpuBaeT U3ydeHHEe reoMeTpuH Ha 0a30BOM ypOBHE, UCXOs U3 He MeHee 68 yd4eOHBIX 4acoB B
y4eOHOM TroJly, BCEro 3a TpH roja o0yueHus: — He MeHee 204 yacos.



COHEP)XAHUE YUYEBEHOI'O KYPCA «'EOMETPUA» (ITO TOJAM OBYYEHUA)
7 KIIACC

HavaneHble noHATHA reoMeTpuu. Touka, npsmas, OTpe3OK, Jdyd. YToi. Buasl yrios. BepTUKaabHble U CMEXKHBIE YIJIBI.
buccekrpuca yria. JJomanas, MHOroyrojbHUK. [lapanienbHOCTs M IEPIEHANKYIAPHOCTD MPSMBIX.

*CummeTpuunble Gurypbl. OCHOBHBIE CBOMCTBA OCEBOM cMMMeTpHU™S. TIpUMEPBI CHMMETPHH B OKPY/KAIOIIEM MHUPE.

*(OCHOBHBIE ITOCTPOECHUSI C TOMOUIBIO IUPKYJIIS U TUHEHKU ™,

TpeyronbHuk. BpicoTa, Menuana, OuccekTpuca, MX cBoOWcTBAa. PaBHOOEApEHHBI M PaBHOCTOPOHHHUI TPEYTrOJbHHUKHU.
HepaBeHCTBO TpeyroapHHUKa.

CBoiicTBa U MPU3HAKK PAaBHOOEIPEHHOTO TpEyroiabHUKa. [I[pu3Haku paBeHCTBA TPEYTrOJbHUKOB.

CBOICTBA U NPU3HAKY NapAJUIETBHBIX NPsMbIX. CyMMa yrioB TPEYTrOJbHUKA. BHEIIHUE YTIIIbl TPEYTOJIBHUKA.

[IpsAMOYTONIBHBIA TPEYroabHUK. CBOWCTBO MEIMAHBI IPSAMOYTOJIBHOIO TPEYTOJIbHUKA, INPOBEAEHHOW K THIIOTEHY3E.
[Ipr3Haku paBeHCTBA NPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpSAMOYTOJIBHBINA TPEYTOJIBHUK C YIaoM B 30°,

HepaBeHcTBa B reoMeTpun: *HEpaBEHCTBO TPEYroOJIbHUKA™, HEPABEHCTBO O UIMHE JIOMAaHOW, TeopeMa O OOJbIIEM YTie U
0oJbLICH CTOPOHE TpEeyroyibHUKA. [lepneHauKysp 1 HaKJIOHHAS.

*T'eomerpuueckoe MecTo ToueK.* bruccekTpuca yria 1 cepeiMHHBIN MEPIEeHAUKYISP K OTPE3Ky Kak FreOMETpUYECKIe MecTa
TOYEK.

OKpyXHOCTb U KpyT, XOpJla U IHAMETP, UX CBOWCTBA. B3auMMHOE pacroioKeHHe OKPYKHOCTU U mpsiMon. KacaTenpHas u
cexylias K OKpykHOCTU. OKpY>KHOCTb, BIIMCAaHHAsA B yroJjl. BrincanHast 1 onucaHHas OKPYKHOCTH TPEYTOJbHUKA.

8 KUIACC

Uetsipéxyronpuuku. [Tapannenorpamm, ero npu3Haku U cBOMCTBa. YacTHbIE Cilydyan MapajjieaorpaMMoB (MIPSIMOYTOJIbHUK,
poMO, KBaspaT), MX MPU3HAKK U CBOMCTBA. Tpamernus, paBHOOOKasI Tparemnus, e€ CBOMCTBA U Tpu3Haku. [[psimoyronpHas Tpamnenus.

*Mertoa yaBoeHus: Meauanbl. [{eHTpanbHas cuMMeTpus.

Teopema Darneca U TeopemMa 0 MPONOPLMOHANBHBIX OTpe3kax. CpeaHue JUHUM TpEeyrojbHUKa W Tpaneuuu. Llentp macc
TPEYTrOJIbHUKA.

[Togobue TpeyrogbHUKOB, Ko3(pduuueHT nomodus. [lpusHaku mogoduss TpeyroibHUKOB™. IlpumeHeHune moaodus mpu

3 351ech u pasnee * * 0603HAYEHBI TEMBI, H3y4EHHME KOTOPHIX MMPOBOJUTCS B 03HAKOMUTEJILHOM ILIaHe. [Te/1aror caMoCTOATENLHO ONpeeseT 00beM H3y4aeMoro MaTepuana.



pPELICHNH NPAKTUYECKUX 3a/1a4.

CpoiicTBa 1uiomanei reomerpuueckux ¢uryp. dopmynsl Ui miIomanuM TpeyrojabHHUKA, HapajuleJorpaMma, pomba u
Tpaneuuu. OTHOLIEHHE MJIOLIAAeH MOTOOHBIX (pUryp.

Bbruncnenue niuomaaei TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIeT4aTol Oymare.

Teopema IIudaropa. Ilpumenenue reopems! [ndaropa npu pemieHnn NpakTUYECKUX 3a4a4.

CuHyC, KOCMHYC, TaHT€HC OCTPOIO yria IPSIMOYI'OJBHOIO TPEYroJbHUKA. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
Tpuronomerpuueckue pynkiuu yrios B 30°, 45° u 60°.

BrmcaHHbBIE M IEHTPAIBHBIE YTJIBI, YTOJ MEXKy KaCaTEeJIbHOM U XOPAOU. YTIIBI MEXKIY XOPJIaMH U CEKyIIMMU. BrincanHsie
Y ONHCAHHbBIE YETHIPEXYTOJIBHUKH. B3auMHoe pacnonoxenue 1Byx okpyxHoctel. Kacanue okpyxHocTeil. O0uiue kacaTenbHbIe K
JIBYM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, kocunyc, Tauresc yrioB ot 0° 7o 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOKAECTBO. DOPMYIIbI IPUBEAECHUS.

Pemenue tpeyroiabHukoB. TeopeMa KOCMHYCOB U Teopema CHHYCOB. PellleHre MpakTUYeCKUX 3a7ad C HUCIOJIb30BAHUEM
TEOPEMbI KOCUHYCOB M TEOPEMBI CUHYCOB.

*TIpeobpazoBanue noaoous. Ilogodue coOOTBETCTBEHHBIX AJIEMEHTOB.

TeopeMa O MNPOU3BEIECHUU OTPE3KOB XOPJI, TEOPEMBbI O MPOU3BEACHHM OTPE3KOB CEKYIIMX, TeopemMa O KBaJpaTe
KacaTeJIbHON ™.

BekTtop, nnuHa (MOyJib) BEKTOpPa, COHANPABICHHBIE BEKTOPHI, TPOTUBOMOJIO0KHO HAPABICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh
BEKTOpPOB, PaBEHCTBO BEKTOPOB, ONEpalr{ HaJ BEKTOpamH. Pas3nokeHune BEeKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopannate! Bektopa. CKalsipHOE MPOU3BEIECHUE BEKTOPOB, IPUMEHEHUE JIJIs1 HAXOKAEHUS JUIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA MJIOCKOCTU. *YpaBHEHHUS NPSIMON™ U OKPY>KHOCTH B KOOPJIMHATAX, NIEPECEUECHUE OKPYKHOCTEN
Y IpsIMBIX. METOT KOOpJIMHAT U €r0 NPUMEHEHHE.

[IpaBunbHBIE MHOTOYroJIbHUKM. J[IMHA OKpYKHOCTH. I'pagycHas W paguaHHas Mepa yria, BBIUHCIEHUE UIMH JIyT
OKpyxkHocTel. [limomane kpyra, CEKTopa, CErMeHTa.

*JIBM>KEHHSI TJIOCKOCTH W BHYTPEHHHME CUMMETpUU (Quryp (ssemeHTapHble npenctaBieHus). [lapamiensHblil nepeHoc.
[ToBOpoT™.



[IJIAHUPYEMBIE I[TPEAMETHBIE PE3YJIbTATBI OCBOEHU S ®EJEPAJILHON PABOYEN ITPOTPAMMBI KYPCA
«'EOMETPUA» (IIO TOAAM OBYUEHIM )

OcBoenue yue6HOTO Kypca «['eomeTpus» Ha ypOBHE OCHOBHOTO OOIIET0 00pa30BaHuUs JOJDKHO 00ECIeYNBATh JOCTHKCHUE
CJIEYIOIIUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

7 KJIACC

Pacnio3HaBaTh W3y4yeHHbIE TE€OMETPUYECKHE (QUIYpBl, OMNPEAENATh HMX B3aHMMHOE pAaCIOJNOXKEHUE, H300paxarhb
reOMETpUYECKUE (DUTYPBI; BBITOJIHATh YEPTEKHU MO YCIOBHIO 3a7a4uu. I3MEpsITh INHEWHbIE U YIJIOBbIE BEIMYUHBIL. Pemars 3axaun
Ha BBIYMCIICHUE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenatb rpyOyr0 OLIEHKY JMHEHHBIX U YIJIOBBIX BEJIMYUH MPEIMETOB B PEaIbHON )KM3HU, pa3MEPOB MPUPOIHBIX OOBEKTOB.
Pasznuyars pazMepsl 3TUX OOBEKTOB MO MOPSAAKY BETUUHHBI.

CTpouTh 4YepTEeKU K TEOMETPUUYECKUM 3ajayvaM (C HCIOJIb30BAHHUEM CMBICIIOBOM OMOpPBI: HABOIALIME BOMPOCHI W/WIN
aNropuT™Ma y4eOHbIX ICUCTBHIN).

[Tonb30BaThcs NpU3HAKaMU PABEHCTBA TPEYrOJIbHUKOB, HCIOJIb30BaTh MPU3HAKM W CBOMCTBA pPaBHOOEAPEHHBIX
TPEYTOJIBHUKOB IIPU PELICHUU 3a/1a4.

IIpoBOAUTE NOKA3aTENBCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

[Tonp30BaThCA MPU3HAKAMY PABEHCTBA MPSAMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM MEIMAHbI, IPOBEAEHHON K THIIOTEHY3€
MPSIMOYTOJIBHOTO TPEYTrOJbHUKA, B PEIICHUH T€OMETPUYECKUX 3a1ay (C HMCIOJIb30BAHUEM 3PHUTENIbHOM HArJISIAHOCTA W/WIIA
BepOaNbHON OMOPHI).

Onpenensaty mNapayieIbHOCTh MPSMBIX € TOMOIIBIO YIJIOB, KOTOpble OOpa3yeT ¢ HHUMH cekymas. Onpenensrtsb
[ApAJICIIBHOCTD IIPSAMBIX C [IOMOIIBIO PABEHCTBA PACCTOSHUM OT TOYEK OJHOM MPAMOM 10 TOUYEK APYTrOU MPSIMOU.

PemaTe 3a1aum Ha KjeT4aTol Oymare.

[IpoBOIUTH BBIUKCIAEHUS M HAXOJIWUTh YUCIOBbIE W OyKBEHHbIE 3HAYEHUS YIJIOB B TEOMETPUYECKUX 3a/Jadax C
MCIIOJIb30BAaHUEM CYMMBI YTJIOB TPEYTOJBHUKOB W MHOTOYTOJIBHUKOB, CBOMCTB yTIjIOB, OOpPa30BaHHBIX IMPHU NEPECEUCHUH ABYX
[TapaJuIeNIbHBIX MPSAMBIX CEKyIIeH. Pemmars npakTuyecKkue 3a1a4yn Ha HaX0XKACHUE YTIIIOB.

HMeTts npeacTaBieHne 0 NOHATHE T€OMETPUYECKOTO MECTA TOYEK.

@opMyIMpPOBATh ONPENEIEHUS OKPYKHOCTHM M Kpyra, XOpAbpl U IHAMETPA OKPY’KHOCTH, IOJB30BAaTHCA MX CBOWCTBAMH.
YMeTh NPUMEHSTH 3TU CBOMCTBA IIPU PELICHUU 3a7a4.



OpueHTUpPOBATHCS B TMOHSTHUSX: OMHMCAHHAS OKOJIO TPEYroJbHUKA OKPYKHOCTh, ILIEHTP OINHCAHHONW OKPY>KHOCTH.
OnepupoBath Ha 0a30BOM ypOBHE (haKTaMH O TOM, UTO OMCCEKTPHUCHI YTIIOB TPEYTOJIbHUKA IEPECEKAIOTCS B OTHOM TOYKE, U O TOM,
YTO CepeANHHbBIC MEPICHANKYIISAPHI K CTOPOHAM TPEYTroJibHUKA MePEeCceKaroTCs B OAHOM TOUKE.

OpueHTHpOBaTbCS B TMOHATUAX M ONEPUPOBAThH Ha 0a30BOM YpOBHE: KacaTellbHas K OKpPYXHOCTH, TEopeMa o
NEPHeHAUKYIIPHOCTH KacaTeIbHOU U pajinyca, IPOBEIEHHOTO K TOUKE KaCaHMUS.

WmMeTh nipeAcTaBiIeHUE O MPOCTEUIINX T€OMETPUUECKIUX HEPABEHCTBAX, X MPAKTHUYECKOM CMBICIIE.

[IpoBOANTH OCHOBHBIE TEOMETPUUECKHE MMOCTPOCHUS C TIOMONIBIO LIUPKYJIS U JIMHEHKH.

8 KUIIACC

Pacno3HaBaTh OCHOBHBIE BBl YETBIPEXYTOJBHHUKOB, MX JJIEMEHTHI, IOJb30BAaThCSI HUX CBOWCTBAMU IIPU PELICHUU
r€OMETPUYECKUX 3a/1a4.

OpHUEeHTHPOBATHCS B MOHATUU — TOYKH IEPECEUCHUs] MeJIMaH TPEyrojabHUKA (IIEHTpa Macc) B pEIICHUU 3a/1a4.

Brnanerr moHsTHeM cpeaHed JIMHUM TPEYrojbHUKA U Tpamneluu, MPUMEHSITh MX CBOWCTBA MPU PEIICHUM MPOCTEHIIMX
reomeTpudeckux 3aaad. Umets npencrasienue o Teopeme daneca u TeopeMe 0 IPONOPIMOHATBHBIX OTPE3KaX, MPUMEHSTh UX JJIs
peleHus MPaKTUUECKUX 3a/1a4 (C OMOPO Ha 3pUTEIIbHYIO HATJISTHOCTB).

[IpuMeHSTh IPU3HAKU TOJJ00USI TPEYTOJIBHUKOB B PEIICHUN HECIIOKHBIX T€OMETPUUYECKUX 3aad.

[Tonw3oBaThes Teopemoit [Tudaropa 1ist peiieHuss TEOMETPUUECKUX U TPAKTUUECKUX 3a]1ay.

Bnanerh NOHITUSMH CHHYCa, KOCUHYCA U TaHT'E€HCA OCTPOTO yrja MpsSMOYrojbHOTO TpeyrojibHUKa. [loap30BaThes aTUMU
MOHSATUSIMU TSl pEHICHUS TPAKTUYECKUX 3a1ad (IMIPU HEOOXOIUMOCTH C ONOPO Ha aJTOPUTM MPABUIIA).

Boeraucsats (paznuuHbiMu criocobamu) (C OmMopod Ha CHpaBOYHYKO WHGOPMAIIUIO) TUIONIAAb TPEYTrOJbHUKA W TUIONIAIN
MHOTOYTOJBHBIX GUTyp (MONB3YsCh, TJE HEOOXOIUMO, KAIbKYJIATOpOM). [IpUMEHSTHh MONMydeHHBIE YMEHUS B MPAKTHUYECKUX
3a/1a4ax.

Brnanerb MOHATUSMU BIHCAHHOTO M IEHTPAJIBHOTO YIja, MCMHOJb30BAaTh TEOPEMBbI O BIHCAHHBIX YIriaxX, yIilax MEXITy
XOpJlaMH (CEKYIIMMU) U yIIIe MEXKy KacaTeJIbHOW U XOPAOW MPU PEUICHUHU MTPOCTEUIINX TEOMETPUUECKUX 3a/1au.

Bnanerh moHsATHEM OMUCAHHOTO YETHIPEXYTOIbHUKA, TPUMEHSATh CBOMCTBA OMMCAHHOTO YETHIPEXYTOJbHUKA MPU PEIICHUH
MPOCTEUIIINX 3a/1aY.

[IpuMeEHATh MOTyYEHHBIE 3HAHUS HA TPAKTUKE — CTPOUTh MATEMATUYECKUE MOAEIIH JJIs 33/1a4 PEAJIbHOW )KMU3HU U TPOBOAUTH
COOTBETCTBYIOIIINE BHIYUCIICHHS C MPUMEHEHUEM MOJ00US U TPUTOHOMETPUH (ITOJIb3YSICh, IJIe HEOOXOAUMO, KalbKYJISTOPOM).



9 KUIIACC

3HaTh TPUTOHOMETpUYECKUE (QYHKIIUH OCTPHIX YIIIOB, HAXOJAUTh C UX MOMOIIBIO PA3IMYHBIC AIEMEHTHI MPSMOYTOJIBHOTO
TPEYroJIbHUKA («pElIEHUE MPSIMOYTOJIbHBIX TPEYTrOJbHUKOB»). HaxomuTe (C MOMOILIBIO KaJdbKYJSATOpA) MJIWHBI U YIJIBl JUIS
HETa0JIMYHBIX 3HAYECHHM.

[Tonp30BaTbes popMyIaMu MIPUBEAECHUS U OCHOBHBIM TPUTOHOMETPUUECKUM TOXAECTBOM JUIsl HAXOXKJIEHUS! COOTHOILIEHUI
MEX/1y TPUTOHOMETPUUYECKIUMH BEJIMYMHAMH (C OMOPOI Ha CIIPABOYHYIO HH(POPMALIHIO).

Hcnonp30BaTh TEOPEMBbI CHHYCOB M KOCHMHYCOB JUIsl HaXOXJICHHS Pa3IMYHBIX AJIEMEHTOB TPEYTrOJbHHKA («pELIeHHE
TPEYTrOJIbHUKOBY ), IPUMEHSAThH UX MPU PEIICHUN IPOCTEHIINX T€OMETPUUECKHX 3a/1au.

Bnagerp noHsTHsMHM TpeoOpa3oBaHUA MOJ0OUs, COOTBETCTBEHHBIX 3JEMEHTOB MOA00HBIX Quryp. Ilomp3oBaThcs
CBOMCTBaMM MOAOOUS MPOU3BOJIBHBIX (DUTYP, YMETh BBIYHUCIATH AJIMHBI M HAXOAUTH YIJIbl Y MOAOOHBIX QUIYp (110 alIrOpUTMy
yueOHbIX AeiicTBuii). [IpuMeHsTh cBOWCTBA MOA0OMS B MPAKTUUYECKUX 33/a4aX. Y METh IPUBOJUTH MIPUMEPHI TOJOOHBIX (pUryp B
OKpPYXaOILEM MHUPE.

[Tonb3oBaThCs TeOpeMaMH (IO BU3yaJIbHOW OTIOPE) O MPOU3BEACHUH OTPE3KOB XOP/, O MPOU3BEJACHUH OTPE3KOB CEKYLIUX, O
KBaJpaTe KacaTeIbHOM.

[Tomp30BaThCs BEKTOpaMH, MOHMMATh WX TEOMETPUYECKHA W (U3MUECKUNA CMBICT, NPUMEHSITh HUX B PEUICHUH
reOMETPUYECKUX U PU3HUECKUX 3a4a4. [IpuMeHsATh CKasipHOE MPOU3BEICHUE BEKTOPOB JJIsl HAXOXKICHHUS IJTUH U YTJIOB.

[Tonb30BaThCA METOAOM KOOPJIAMHAT HA MJIOCKOCTH, TPUMEHSTH €r0 B PEIIEHUH Fr€OMETPUUECKUX U MPAKTUYECKUX 3a]1ay.

Bnanerbs moHATHSAMH NPaBUIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPY>KHOCTH, JJIUHBI AYTU OKPY>KHOCTH U PaJUaHHON Mephbl
yria, yMeTh BBIYUCIATH IJIOLIA1b KPyTa U €ro yacTeil (c ornopoi Ha cripaBouHyto nH(popmMaiuio). [IpumMeHsTh moyuyeHHbIe YMEHUS
B IIPAKTHUYECKHX 3aJjauax.

Haxoauts ocu (WM LEHTPbl) CUMMETPUH (PUTYp, TPUMEHSAThH ABMXKEHUS IJIOCKOCTH B MPOCTEHILINX CITydasX.

[TpuMeHsTh MOTy4YeHHbIE 3HAHUS Ha PAKTUKE — CTPOUTH MaTEMaTHUECKUE MOJIEIH TSl 3a]1a4 peajbHOU )KU3HU U POBOIUTH
COOTBETCTBYIOIIME BBIYMCICHUSI C MPUMEHEHHEM MOoJI00Us M TPUTOHOMETpUYecKuX (GYHKIUM (TOJb3YsCh, Ille HEOOXOIUMO,
KaJIBKYJISITOPOM).



OEJEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA» 7-9
KJIACCBbI

Hean n3yyenus yueOHOro Kypca

B coBpeMenHOM 1IM(POBOM MHpE BEPOSTHOCTh M CTATUCTUKA MTPUOOPETAIOT BCE OOIBIIYIO 3HAYMMOCTD, KaK C TOUKU 3PCHHUS
MPAKTUUYECKUX MPUJIOKEHUH, TaKk U WX poiud B oOpa3zoBaHuM. Kakaplii yeloBeK MOCTOSHHO MPUHUMAET PEIICHUS HAa OCHOBE
MMEIOIINXCSA Y HEro JaHHBIX. A i1 0OOCHOBAaHHOTO NMPHUHSTHUS PEUIEHUS B YCIOBUAX HEOCTaTKa WM M30bITKa MH(pOpManuu
HEO0OXOJMMO B TOM YHUCJE XOpOLIO C(POPMUPOBAHHOE BEPOSITHOCTHOE M CTATUCTUYECKOE MbIlLIeHUE. IMEHHO MO3TOMY OCTPO
BCTajla HEOOXOAUMOCTh c(popMUpOBaTh Yy 0OyUaromuxcs, B ToM unciie oOyvaronuxcs ¢ 31IP, pyHKIMOHAIBHYIO TPaMOTHOCTb,
BKJIIOYAION[YI0 B ce0sl B KayeCTBE HEOTHEMJIEMOM COCTABISIIOIIECH YMEHUE BOCHPUHMMATh M KPUTUYECKH aHAIM3HPOBATH
MH(pOpPMaLIMIO, NPEACTABICHHYIO B Pa3IMYHbIX (POpMax, MOHUMATh BEPOSITHOCTHBIN XapaKTep MHOTUX PEAbHBIX MPOLIECCOB U
3aBHCHUMOCTEH, IPOU3BOAUTH POCTEHNIINE BEPOSITHOCTHBIE pacy€Thl. 3HAKOMCTBO ¢ OCHOBHBIMHU MPUHIUIAMH cOOpa, aHAIU3a U
NPEJICTAaBICHUS JAHHBIX M3 Pa3IMYHbIX cep KU3HU OOIIECTBa U rOCyAapcTBa MPUOOIIAET 00yYaromMXcs K OOLIECTBEHHBIM
MHTEpECaM.

B crpykrype mporpammbl yuyeOHOro Kypca «BeposSTHOCTh M CTATUCTHKA» OCHOBHOM IIKOJIBI BBIJENIEHBI CIEAYIOLIUE
coJiepKaTesIbHO-MeToinueckue auHuu: «lIpeacraBieHre NaHHBIX M ONMCATENbHAs CTaTUCTHKA»; «BeposTHOCTBY; «DJIEMEHTHI
KOMOUHATOpUKN»; «BBegenue B Teoputo rpadosy.

Copeprxanue munuu «lIpeacraBienre JaHHBIX U ONUCATENbHAS CTATUCTUKA CIIY>KMUT OCHOBOM 7151 (QOPMUPOBAHMS HABBIKOB
paboThl ¢ HHpOpPMALMEN: OT YTEHUSI U UHTEPIIpETAllMU MH(OpPMAK, IPEAICTABICHHON B TabIMLaxX, HA AUarpaMmmax u rpadukax
10 cOopa, MpEACTaBICHUSI W aHalu3a JIAaHHBIX C MCIOJb30BAHHEM CTAaTUCTHYECKUX XAPAKTEPUCTUK CPEIHUX U PACCEUBAHUS.
Pabotas ¢ nmanubimu, oOydaromuecs ¢ 3IIP ydarcs cuuThIBaTh M1 MHTEPHPETUPOBATH JAaHHBIE, BBIIBUTaTh, apryMEHTUPOBATh U
KPUTHUKOBATh MPOCTEHIIINE TUIIOTE3bI, PA3MBIIUISITH HAJl (DAKTOPAMH, BbI3bIBAIOIIMMU U3MEHYUBOCTb, U OLICHUBAThH UX BIMSIHHUE HA
paccMaTpUBaEMbI€ BEJIMUYUHBI U MPOLECCHI.

MHTYyUTHBHOE NPEICTABICHUE O CIIy4YalHOM MU3MEHYMBOCTH, MCCIIEIOBAHUE 3aKOHOMEPHOCTEW M TEHACHUMN CTAaHOBUTCS
MOTHUBHUPYIOIIEH OCHOBOU Il M3YYECHHS TEOPUHU BepoATHOCTEH. bosbmioe 3nadenue mis oOydaromuxcst ¢ 3[1P 3meck umeror
MIPAaKTUYECKHUE 3a/1aHHSI, B YACTHOCTH OIIBITHI C KJIACCHYECKUMH BEPOSATHOCTHBIMHU MOJEISIMHU.

[TonsiTe BEpOATHOCTH BBOAUTCS KaK Mepa MPaBaoNoAo0us ciayyaitHoro coOwitus. [Ipu u3yueHun Kypca o0ydaronimecs ¢
3IIP 3HaKOMATCS ¢ MPOCTEHIIMMH METOJAAMH BBIYMCIIEHHS] BEPOSITHOCTEW B CIyYalHBIX 3KCHEPUMEHTAX C PABHOBO3MO>XHBIMU
AIIEMEHTapPHBIMU UCXOJAaMH, BEPOSITHOCTHBIMU 3aKOHAMH, MO3BOJIAIOIIMMYU CTaBUTh M pelIaTh Oojiee CIoKHbIe 3afaun. B Kkypc



BXOJAT HAYAJIBbHBIC ITPCICTABJICHHA O CJIyTlaI;'IHBIX BCIIMUMHAX U UX YUCJIOBBIX XdPAKTCPUCTHUKAX.

Takxe B paMKax 3TOro KypcCa OCYHICCTBIIACTCA 3HAKOMCTBO 06yqafonmxc;1 ¢ 3IIP ¢ MHOXecTBaMHd U OCHOBHBIMU
orcpanrAMn Hal MHOKECTBAMH, pAaCCMATPUBAIOTCA IIPUMCPHBI IIPUMCHCHUA U1 PCHICHUA 3aa4, 4 TAKIKC UCIIOJIb30BAHHUA B APYTUX
MATCMATHUYCCKUX KypCaX U y‘I€6HI>IX npeamMeTax.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

B 7-9 xnaccax usydaercs Kypc «BeposSTHOCTh U CTaTUCTHKa», B KOTOPBIN BXOAAT pa3aensl: «lIpencraBieHue JaHHBIX U
onucaTelibHasi CTATUCTUKAY; « BeposTHOCTBY; «DNIeMEHThI KOMOMHATOPUKIY; «BBeeHue B Teopuio rpadony.

Ha u3yuenue ganHoro kypca oTBOAMUT 1 yueOHBIN Yac B HEACINIO B TEUCHHE KaXK0ro roja o0ydenus, Bcero 102 ydaeOHbIX
yaca.

COJEP)XAHUE YUEBHOI'O KYPCA «BEPOATHOCTb U CTATUCTUKA (ITO TOAAM OBYUYEHU )
7 KIIACC

[IpencraBienrie NaHHBIX B BUAE TaOJUIl, quarpamM, rpaduKoB. 3amnojHEHUE TaOJUIl, YTEHHUE W MOCTPOCHHUE AHarpaMm
(cTonOUKOBBIX (CTONIOUYATHIX) M KPYTOBBIX). UTeHue rpadmkoB peasibHbIX IMpoiieccoB. M3pneuenrne nHbopMalvu U3 JuarpaMm U
Ta0JIHII, UCTIONH30BAHUE U UHTEPIPETAIIUS TAHHBIX.

OnucarenbHasi CTATUCTUKA: cpefHee apudmeTrudeckoe, Meauana, pa3Max, HauOoJblllee U HaMMEHbIIIee 3HAUYeHUsS Habopa
YUCJIOBBIX JaHHBIX. [I[puMepshl cirydailHOM N3MEHYUMBOCTH.

*CnyuyaliHbIN SKCTIEpUMEHT (OTIBIT) U ciIy4yaiiHoe coObITHE. BeposTHOCTH 1 yacToTa. Posih MaioBEpOSTHBIX U MPAKTHUUECKH
JIOCTOBEPHBIX COOBITHI B IIPUPOJE U B 00mIecTBe. MOHETA M MIpabHas KOCTh B TEOPHU BEPOSTHOCTEH >,

*T'pad, Bepmmna, pedpo. Crenenp BepimHbl. Ynciao pédbep u cymmapHasi CTerneHb BepiinH. [IpencraBienue o CBI3HOCTH
rpada. [enu u nukisl. [Tytu B rpadax. O0xoxa rpada (3inepos myTth). [Ipencrapienue o0 opreHTUpOBaHHOM Tpade. Pemenue

3a/1a4y ¢ MOMOUIbIO rpadoB™.

4 351ech u pasee * * 0603HAYEHBI TEMbI, U3y4YEHHME KOTOPHIX IPOBOAUTCS B 03HAKOMHUTENILHOM I1aHe. Ilejaror caMoCTOSTENLHO ONpeieseT 00beM H3y4aeMoro MaTepHaa.



8 KVIACC

[IpeacraBienue NaHHBIX B BUE TaOIMI], 1MarpamMmm, rpaduKoB.

MHOXecTBO, 3JEMEHT MHOXECTBa, MOAMHOXecTBo. Omepanuu HaJ MHOXKECTBAaMHU: OObEIMHEHUE, IepeceycHue,
nonoiaHeHue. CBoOWCTBa ornepauui HajJ MHOXKECTBAMU: NMEPEMECTUTENBHOE, COUYETATEIbHOE, PaCIpeAeIUTEIbHOE, BKIIOUYEHUS.
Hcnonb3oBaHne rpauueckoro NpeacTaBIeHUs MHOKECTB JJI1 ONMCAHUS PEAIbHBIX MPOLECCOB U SIBJICHUH, IPU PEILICHUH 3a4a4.

*N3MmepeHue paccenBaHus JaHHBIX. Jlucnepcus W CTaHOAPTHOE OTKJIOHEHHE 4YHUCIOBBIX HaOopoB. /[lmarpamma
paccenBaHuUs™.

DneMeHTapHbIe COObITUS CydyallHOTo onbiTa. Cirydaiinble coObITHS. BeposiTHOCTH cOOBITUI. ONBITHI C PABHOBO3MOKHBIMU
arieMeHTapHbIMU COObITUSAMU. CitydailHbli BEIOOP. CBSI3b MEKy MAJIOBEPOSITHBIMU U MTPAKTUYECKH IOCTOBEPHBIMHU COOBITUSMH B
pupojie, OOIIECTBE U HAYKeE.

*JlepeBo. CBOMCTBA IEPEBHEB: €IMHCTBEHHOCTDh IIyTH, CYIIIECTBOBAHNE BUCSUYEH BEPIINHBI, CBA3b MEXKIY YHCIOM BEPILIUH U
qrciioM péodep. [IpaBuno ymHoxenus. Pemenue 3a1au ¢ noMorpro rpados.

[TpoTtuBonosnoxkHeie coObiTHs. Jnarpamma Oinepa. OO0bequHeHHe U mepeceueHue coobiThil. HecoBMecTHBIE COOBITHS.
dopMyna CIOXKEHHS BEPOATHOCTEH. YCIIOBHAs BepOSATHOCTh. [IpaBmino ymHokenus. HezaBucumbie coObitusi. IlpencraBnenue
DKCIIEPUMEHTA B BUJE JepeBa. Pelenne 3a1ady Ha Hax0XACHUE BEPOSATHOCTEH C IOMOLIBIO JIEPEBa CIy4alHOIO YKCIIEPUMEHTA,
auarpamm Ditnepa*.

9 KUIIACC

[IpencraBieHne JaHHBIX B BUAE TaOJIUL, AMArpaMM, rpaduKoB, HHTEpIIpeTalus JaHHBIX. UTeHne u moctpoeHue Tadiull,
auarpamm, rpaukoB 1o peajbHbIM JaHHBIM.

[lepectanoBku u (hakropuan. Couetanus u uucio coueranuid. *Tpeyronbauk [Tackans™. Pemenue 3aiay ¢ UCMOJIb30BaHUEM
KOMOMHATOPUKH.

*T"'eomeTrpuueckasi BeposITHOCTb. CilydailHbI BEIOOP TOUKH U3 (PUTYPHI HA MIJIOCKOCTH, U3 OTPe3Ka U U3 IyT'H OKPYKHOCTH™.

HcnbiTanne. Yenex u Heynada. Cepust ucnblTanuil 10 nepBoro ycnexa. Cepust ucnbpltanuii beprymnu. BepositHocTn
cOOBITHH B cepuM UCTIbITAHUN bepHyim.

CnydailHasg BeNMYMHA M PACIpPENEIICHHE BEPOATHOCTEM. Maremarnueckoe ouaanue u jaucnepeus. lIpumepsl
MaTEeMaTUYECKOr0 OXXKUIAHUS KAaK TEOPETUUECKOIO CPEAHEro 3HA4CHUs BEIMYMHBL. MareMaTH4yecKoe OXKUIAHUE U JUCIEPCUs
CIIy4allHOW BEJIMYMHBI «YUCJIO YCIIEXOB B CEpUM UCTIBITAHUN bepHyum».



[Tonsitne o 3akoHe OONBITUX yncel. M3MepeHne BEPOSTHOCTEH C MOMOIIBIO0 YacTOT. Poiib w1 3HaYeHHE 3aKOHA OOJIBITUX
YKCell B MPUPOJIE U OOLIECTBE.

[IJTAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHUS ®EJEPAJIBHON PAFOYEN I[TPOI'PAMMABI KYPCA
«BEPOATHOCTD N CTATUCTUKA» (I10 TOAAM OBYYEHU )

HpCI[MCTHI)Ie PE3YyJIbTaThl OCBOCHUA KYypCa <<B€p05ITHOCTI> U CTaTHUCTHKa» B 7-9 Kilaccax XAPAKTCPUIYIOTCA CIICAYIOIIUMU
YMCHUAMM.

7 KJIACC

Yurath nHpOpMAIMIO, TIPEACTABICHHYIO B TaOJMIaX, Ha JUarpaMMax; MPeJCTaBIATh JaHHBIC B BUJE TaOJIMI], CTPOUTH
ayarpamMMbl (CTOJIOMKOBBIE (CTO0YAThIC) M KPYTOBBIC) TI0 MacCHMBaM 3HAYECHHH (C MCIOJIb30BAHHEM 3PHUTEIHBHON HArJISIHOCTH
u/unu BepOabHON OTIOPHI).

OnucpIBaTh M HUHTEPIPETUPOBATH PeaIbHbBIC YHCIIOBBIC JIaHHBIC, TTPEJCTABIICHHBIC B TAOIMIIAX, HA TUarpaMMax, rpadukax.

OpueHTHPOBATHCS B MIOHATHSX U ONIEPUPOBATh UMK Ha 0230BOM ypOBHE: CpeIHee apudMeTHnIecKoe, MearnaHa, HanOobInee
Y HauMEHBIIIee 3HAUYCHUS, pa3Max.

ViMeTh TIpeACTaBICHHE O CIY9alHOW W3MEHYMBOCTH Ha TPHMEpax IIeH, (PU3NYECKUX BEIWYUH, aHTPOTIOMETPUUYCCKUX
JAHHBIX; UMETh MPEACTABICHUE O CTATUCTUICCKON YCTONIMBOCTH.

8 KUIIACC

N3Bnekath U mpeoOpa3oBbIBaTh MH(POpPMAIUIO, MPEACTABICHHYIO B BHjE TaOJIMI], AUArpamm, IpaduKoB; MPEICTaBISTh
JaHHBIE B BUJIE Ta0OJIUII, TUarpaMM, rpauKoB.

OnuceIBaTh MOCIE€ COBMECTHOIO aHAJIM3A JAHHBIE C MOMOIIBI0 CTATUCTUYECKUX MOKA3aTeNIeH: CPEIHUX 3HAYEHUN U Mep
paccenBaHus (pa3max, TUCIEPCHUS U CTaHJIAPTHOE OTKJIOHEHUE).

HaxoauTk 4acTOThI YMCIOBBIX 3HAYEHUNM M YACTOTHI COOBITHN, B TOM YHCJIE M0 pe3yJibTaTaM WU3MEPEHUN 1 HAOII0IeHUH (C
MCIIOJIb30BAaHUEM 3PUTEIHLHON HATTISTHOCTH U/ W BepOAIBHON OTIOPHI).

HaxonuTth BEpOSTHOCTH CITydaifHBIX COOBITUH B OMIBITAX, 3HASI BEPOSTHOCTH JIEMEHTAPHBIX COOBITHH, B TOM YHCJIE B OIBITaX
C pPaBHOBO3MOKHBIMU DJIEMEHTAPHBIMHU COOBITHUSAMU (C HCTIOIB30BAHUEM 3PUTEIILHON HATIISTHOCTH W/WITH BEPOATLHOM OTIOPHI).

HNmeth mpencraBieHne 0 rpapuUecKuX MOJCISIX: JAEPEBO CIYyYaWHOTO JKCIEPUMEHTa, JuarpaMMbl OWJepa, 4YHCIIOBas



npsiMasi.

OnepupoBath MOHATUSMU Ha 0A30BOM YPOBHE: MHOXKECTBO, IMOJMHOKECTBO; BBIIIOJIHATH OINEpalluy HaJl MHOKECTBAMHU:
oObeIMHEHUE, TepeceyeHue, JOMOJIHEHUE, TMEPEUHCIATh JJIEMEHThl MHOXKECTB; IPUMEHSTh CBOWCTBA MHOXECTB (C
UCII0JIb30BAaHUEM BU3YaJIbHOM OIMOPHI).

HNmeth mipeacTaBieHre 0 rpaduyeckoM MPEACTaBICHUE MHOXKECTB U CBS3€H MEXIy HUMH JUJISl OMMCAHMS MPOIECCOB U
SBJICHHUM, B TOM YHCJIE TIPU PELICHUH 3a]1a4 U3 JPYTUX YUeOHBIX MPEIMETOB U KypCOB.

9 KUIIACC

W3BnekaTh U npeoOpa3oBbIBaTh MH(MOpPMAIKIO, TIPEICTABICHHYIO B Pa3JIMUHBIX MCTOYHUKAX B BUJE TAOJUI, TUArpaMM,
rpaduKoOB; MPEACTABIATH IaHHBIE B BUJIE TAOJUII, AUarpaMm, rpaduKoB.

PemmaTe npocreiiiive 3aga4u OpraHu30BaHHBIM ITEpeOOPOM BapUAHTOB, a TAKKE C UCIIOJIH30BAHUEM KOMOMHATOPHBIX MTPABUIT
1 METO/JIOB.

NmeTh mipencraBiieHHEe 00 OMUCATENbHBIX XapaKTEPUCTUKAX [ MAaCCHMBOB YHMCJIOBBIX JAaHHBIX, B TOM YHCIIE CPEIHHE
3HAYEHUSI U MEPbI pPacCEeBaHUsI.

HaxoauTh 4acTOThl 3HAYEHUM W YACTOTHI COOBITHS, B TOM YHUCJE MOJB3YSICh pe3yJibTaTaMU MPOBEAEHHBIX M3MEPEHUN U
HaOJII0/IEHHH (C OMOPOM Ha CIIPABOYHYIO MH()OPMAILIHIO).

HaxoauTh BEpOATHOCTH CIIy4alHBIX COOBITMM B HM3YyUYEHHBIX OIBITaX, B TOM YHCIE B OMBITAX C PABHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU, B CEPUSIX UCTIBITAHUH 10 EPBOTO ycrexa, B Cepusix ucnbitanuii bepuysm.

HNmeTh npencTaBiieHUE O CIIy4aHOM BEJIMYMHE U O PACIIPEICIICHUN BEPOSITHOCTEM.

HMeTh nipenicTaBiieHre 0 3aKOHE OOJIBIITNX YHCEIT KaK O MPOSIBJICHUH 3aKOHOMEPHOCTH B CITy4alHON U3MEHYHBOCTH U O POJIH
3aK0Ha OOJBIIMX YHCEI B IPUPOJIE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

Temarnueckoe MJIAHUPOBAHUE M KOJIMYECTBE YACOB, OTBOJAMMBIX Ha OCBOECHHE KaXKIOW TeMbl y4eOHOro IMpeameTa
«MatemaTuka» (QenepaJbHON alanTUPOBAaHHON OCHOBHOW 00pa3oBaTENIbHON MpOTrpaMMbl OCHOBHOT'O OOHIEr0 0Opa3oBaHUs
0o0y4aromuxcst ¢ 3aJepKKOM IMCUXUYECKOTO Pa3BUTHSL, B IIEJIOM COBMAJAIOT C COOTBETCTBYIOIIMM pa3leioM (QeaepanbHON
paboueii mporpammsl yue6HOro ipeameTa «MaTemaTrkay 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 00111ero oopa3zoBanus. [1pu
3ToM OpraHuzanusi BIOpaBe caMa BHOCHTb M3MEHEHHUS B COJEp)KAaHUE U paclpesesieHue yd4eOHOro marepuaia Mo rojam
oOydeHHusi, B TMOCJIEIOBATEIbHOCTh M3yUYEHUS TE€M U KOJIMYECTBO YAaCOB HA OCBOCHHUE KaXJIOM TEMbl, OIpeaeiieHUEe
OpraHMU3alMOHHBIX (opM 00ydeHus U T.. OOOCHOBAaHHOCTh JAaHHBIX U3MEHEHUN ONpeesieTcss BBIOpaHHbIM 00pa30BaTeNIbHOM
opranuzanueit YMK, nHIMBHIyanbHBIMH IICUXO(DU3NUECKUMUA OCOOCHHOCTAMH KOHKpETHBIX oOyuaromuxcs ¢ 3I1P, crenensio
YCBOEHHOCTH HMMH YYEOHBIX TE€M, PEKOMEHJALMSIMHU IO OTOOpY M ajanTaluu y4eOHOro marepuaja Mo MaTeMaTHKe,
IIpEACTAaBICHHBIMY B [ [0SICHUTENIBHON 3aITUCKE.

5 kaace (He menee 170 u)

Ha3Banmue
pa3aeJia (TemMbl)
Kypca (44cj10 4acoB)

OcHoBHOE cogepKaHue OcHoBHBIE BHIBI 1eSITEIbHOCTH 00y4YaI0IIMXCS

HarypanabHblie uncia. JleiicrBus ¢
HATYPAJIbHBIMH YUC/IaAMHU

JHecatuynas cucrema cuuciaeHusd. Psan|Uwumrarb, 3anuchiBaTh, CPaAaBHUBATH HATypaJbHBIE YHUCIA;
HaTypaJbHbIX 4Mcell. HarypalbHblll psAll. | y4acTBOBATH B 00CY:KIE€HUH CIIOCOO0B YIIOPSI0UMBAHUS YACEIL.

(43 4) Yucno 0. HarypanbHele uncna Ha|M300pakarTh KOODAMHATHYIO MPSAMYIO, OTMe4YaThb 4HUCIa
KOOp-IMHAaTHOM  mnpsAMod.  CpaBHEHUE, | TOYKAMM Ha KOOPAWHATHOM MpsSMOM, HAXOAUTH KOOPIAMHATHI
OKpYIJIECHHE HAaTyPaJIbHbIX YUCEIL. TOYKH.
Apudmernueckue JIEACTBUSA ¢ |UccaenoBaTh cBoiicTBa HaTypalbHOro psna, yucen 0 m 1 mpu

HaTypaJbHbIMU uunciamu. CBolcTBa HyJA
IIPU CIIO)KEHUU W -YMHOXXEHWH, CBOMCTBA
€AVHULBI pu YMHOKECHHH.
IlepemecTuTenbHOE M COYETATENBHOE
CBOMCTBA  CIIOKEHUS M  YMHOXKCHMS,

CJIO’K€HUH U YMHOKECHHH.
Hcnonb30BaTh MPaBUIIO OKPYIVICHUS HATYPAJIbHBIX YHUCEN IIPU
HEO0OXOIUMOCTH C OMOPOH HA aNTOPUTM TIPABHIIA.

BpinoaHATs, apudmeTrnyecKkue AeMCTBUA C HaTypaJIbHBIMU
YUCJIAMH, BBIYHCJIATH 3HAUCHUS YKCIOBBIX BBIPAXKEHUH CO




*pacnpenenuTesbHOe CBOMCTBO
YMHOKEHUST™ 4,

*JlenuTenu U KpaTHBIE™ 4uCIia, pa3sioKeHUE
YHUCJIa HA MHOXKUTENHU. JleneHne ¢ 0OCTaTKOM.
IIpocteie u cocraBHble uncia. *[IpusHaku
JIeJIMMOCTH Ha 2, 5, 10, 3, 9%,

CreneHb ¢ HaTypaJIbHBIM [10KA3aTEIEM.
UucnoBble BBIPAKEHUS; OPSAJOK AEHCTBUN.
Pemienne TekcTOBBIX 3agad  Ha  BCe
apudmeTnyeckue AeMcTBUS, Ha IBUKCHHUE U
MTOKYIIKH.

CKOOKamu 1 6e3 CKOOOK.

3anuchIBaTh MPOU3BEACHNUE B BUJE CTEICHH, YMTATh CTEIICHU,
HCNOJIB30BATh TEPMHUHOJIOTHIO (OCHOBaHUE, II0KAa3aTelb),
BBIYHC/ISITH 3HAYEHHWsl CTENeHe TMpu HEOoOXOJUMOCTH C
BHU3yaJIbHOW OIIOPOM.

BpInoiHATL NPUKHAKY M OLEHKY 3HAYEHUW YMCIIOBBIX
BBIPQXCHU, Mpenjaratb U NPUMEHATh MPUEMBI NMPOBEPKH
BBIYUCIICHUM.

Hcnonp30BaTh TpPH  BBIYMCICHUSX IepPeMeCTUTE]bHOe M
couerare/ibHOe CBOICTBA  CJIOKEHMS M YMHOKEHHS,
*pacnpeneMTeIbHOE CBOMCTBO YMHOKEHUST™; POPMYITUPOBATH
Y IPUMEHSATH [TpaBUJIa MPeo0pa30BaHUsI YUCIOBbIX BhIPasKeHUH
HA OCHOBe CBONHCTB apu(MeTHYeCKUX [AeiiCTBHH INpH
HEO0XO0AUMOCTH € HANIPABJISIOIIEH MOMOIIbIO.
@opMyJIMPOBATh OMNpeeJeHusl JeIUTeNs U KpaTHoro (c
OTIOPOY Ha AITOPUTM MPaBUIIA), HA3BIBATH JCIUTENN U KpaTHbIC
YlCclia; PAcmO3HABATh INPOCTHIE M COCTaBHBIE  YHUCIIA;
(¢hopMyIMpPOBATH U MPUMEHSITH NPU3HAKH JEINMOCTH Ha 2, 3,
5 9, 10, (c omopoll Ha aNrOpUTM NpaBWUiIa); NMPUMEHSATH
AJrOPUTM  Pa3JIOKEHHUsT 4YHCclIa Ha TMPOCTbIE MHOMKHUTEIH;
HAXOJUTH OCTATKH OT JICJICHHSI H HETIOJHOE YaCTHOE.
Pacno3HaBaTh HCTHHHBIE M JIO)KHBIE BBICKAa3bIBAHUS O
HaTypaJIbHBIX YUCIIaX, MPUBOAUTH MPUMEPbI 1 KOHTPIPUMEPHL,
CTPOMTH BBICKA3bIBAHUSA U OTPULAHHS BBICKA3bIBAHUH O
CBOMCTBAxX HaTypaJbHBIX YHCEN C OMOPOM Ha oOpasell.

Pemiath TEKCTOBBIE 3alaydl  apU(PMETUYECKUM CIOCOOOM,
HCI0JIb30BAaTh 3aBHCHMOCTH MEXy BEIMYMHAMH (CKOPOCTb,
BpeMs, PacCTOSIHHE; II€HA, KOJIMYECTBO, CTOMMOCTh U Jp.) TpH
HEOOXOIMMOCTHA C HWCIOJB30BAaHUEM CIPABOYHON WH(MOpMAIINU:
aHAJM3UPOBATH TEKCT 3a]aud, nepegopMyIMpPoBaTh yCIOBHUE,
U3BJIEKATH HE0OXO0TUMBIE JTaHHBIE, yCTaHABJIUBATH
3aBUCUMOCTH MEXIy BEIMYMHAMH TIPU HEOOXOAUMOCTH C
HaIpaBJISOIIECH TOMOIIBIO.

MopaeaupoBaTh XOJ pEIICHHUS 3aJaud C MOMOIIbIO PHCYHKa,




CXEMBI, TAOIUIIBL.

IIpuBoOaAMTH, pa30MpaTh Pa3IuvYHbIC PEIIEHNUS, 3aIIUCH PEILICHUN
TEKCTOBBIX 3a/1a4d (Mpu HEOOXOJUMOCTH C HaIPaBIISIOIICH
MTOMOIIIBIO).

C noMombI0 Meaarora OUEHMBATh II0JYYEHHBIM DPE3yJIbTar,
OCYHIECTBJSATh  CAMOKOHTPOJb,  IpPOBEpssl  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOUTh OIINOKH.

*Pemats 3agaum ¢ MOMONILIO TepedGopa BceX BO3MOKHBIX
BAPHAHTOB™.

3HAKOMUTHCS C HCTOPHEH Pa3BUTHS apU(PMETUKH.

Harasinnas reomerpus. Jinunum Ha

MJIOCKOCTH
(12 4)

Touka, mpsimas, oTpe3ok, ayd. Jlomanas.
W3mepenue nnuHbBl OTpE3Ka, METPUUYECKHE
€IMHULIBI U3MepeHUst ANMHbL. OKPYKHOCTb U
KpYT.

[Tpaktuueckas pabora «Iloctpoenue y3zopa
U3 OKPYKHOCTEN».

VYron. Ilpsamoi, ocCTpelii, Tymou H
pa3BEPHYTHIN yruibl. Mi3Mepenue yrios.
[IpakTuueckas  pabora «Iloctpoenue
YTJI0BY.

Pacno3naBaTthb Ha yepTexax, pUCYHKaX, OMUCHIBATH, UCIIOJIb3Ys
TEPMHHOJIOTHIO, M H300pa:kaTb C IIOMOLIbIO YEPTEKHBIX
MHCTPYMEHTOB (IIpU HEOOXOJIMMOCTH IO BHU3YaJIbHOM omope):
TOYKY, NPAMYIO, OTPE30K, JIy4, YrOJl, JIOMaHYI0, OKPYKHOCTb.
Pacno3naBath, NMPUBOAMTH NPUMeEPBI OOBEKTOB DPEATBHOTO
MHUpa, UMEIIMHUX (HOpMy H3yYEHHBIX (GUTYp, OUEHHBATh HX
JIMHEWHBIE pa3MEPBI.

Hcnonb3oBaTh JIMHENKY M TPAHCIIOPTHP KaK MHCTPYMEHTHI IS
IIOCTPOEHMSI U U3MEPEHUS: U3MePSATh JUIMHY OTPE3Ka, BEIMYUHY
yINia; CTPOMTH OTPE30K 3aJaHHOW JUIMHBI, YIOJ, 3aJaHHOU
BEJIMYMHBL; OTKJIAABIBATHL IIUPKYJIEM PaBHbIE OTPE3KH, CTPOUTH
OKPYKHOCTb 33/IaHHOT'O pajuyca.

N306paxkars KOHQUIypalluu TeOMETPUYECKHX QUryp Hu3
OTPE3KOB, OKPYXHOCTEHM, WX 4YacTed Ha HEIMHOBAHHOW U
KJeTyaTol Oymare; mpeasiaratb, ONMUCHIBATHL M 00CY:KIATh

CIoCO0BbI, AJNrOPUTMBI IIOCTPOCHHMS IIOCIAE COBMECTHOIO
aHaJm3a.

Pacno3naBath M M300pakaTh Ha HEJIMHOBAHHOM U KIJIETYATOU
Oymare TmpsIMOM, OCTpbI, TyHOW, pa3BEPHYTHIA  YIJIBI,
CPABHUBATDH YIJIbL.

BoruucasTes JIUHBI OTPE3KOB, TOMAaHBIX.

IlonumaTe M  HCHOJB30BATHL MNPH  pelIeHHMHd  3a1a4

3aBUCHUMOCTH MCXIY CAMHULAMU MCTpH‘IeCKOﬁ CHUCTEMBI MCEP,




3HAKOMHTBCS C HEMETPUYECKHMHU CHCTEMaMH MEp; BbIPAkKATh
JUIMHY B Pa3IMYHBIX €AMHUIIAX U3MEPEHUS MPH HEOOXOTUMOCTH
C OIOPOH Ha CIPABOYHYIO HH(OPMAIIHIO.

HccnenoBarh GUrypsl 1 KOHGUTypaluu, UCTIONb3Ys UG POBLIE

pecypchlL.

OOBbIKHOBEHHbIE IPO0H
(48 1)

Hpo6b. IlpaBwibHBIE W HEMpPaBHIbHBIC
npobu. OCHOBHOE  CBOMCTBO  ApoOH.
CpaBHeHHE TpOOEHA.

CrnoxeHue W BBIUMTAHUE OOBIKHOBEHHBIX
npobeii. CmemanHas 1po0b. YMHOXEHUE U
JieJieHne OOBIKHOBEHHBIX Jpo0eii; B3aUMHO-
oOpaTHbIe IpoOH.

Pemenne TEKCTOBBIX 3a7ad, COICpPIKAIINX
npobu. OCHOBHBIC 3a7a4M HA IPOOH.

[IpumeHeHue OykB JUIst 3ammcu
MaTeMaTUYeCKUX BBIPAKEHUN u
MPEIIOKEHU .

MopenupoBarb B rpaduueckoi, mnpeaMmeTHoill Qopme, ¢
IIOMOUIbI0 KOMIIBIOTEpA IOHSATHS M CBOMCTBA, CBSI3aHHBIE C
OOBIKHOBEHHOM JIPOOBIO.

YuraTh M 3aNUCHIBATh, CPABHUBATh OOBIKHOBCHHBIE APOOH,
MpeIaraTh H 00CyKIaTh COCOOBI YIIOPSAA0UUBAHUSA APOOECH.
N3006paxkaTh 0OOBIKHOBEHHBIE IPOOU TOUKAMU Ha KOOPAUHATHOMN
IIPSIMOM; MCMOJIB30BATh KOOPINHATHYIO IPAMYIO ISl CPaBHEHUS
Ipo0eit.

®opmMyIMpPOBaTh, 3alIUCHIBATH € NMOMOIIbI0 OYKB OCHOBHOE
CBOICTBO OOBIKHOBEHHOW JpoOM ¢ ONOpodM Ha MpaBUio;
HCNOJIb30BaTh OCHOBHOE CBOWCTBO APOOHM JUIsl *COKpalleHHs
IpoOeld W TpUBEACHUS JApoOM K HOBOMY 3HAMEHATENI0 B
MNPOCTEUIINX CIydasx™.

IIpencraBaare 10 00paslly CMeIMIaHHYIO JpoOb B BHJE
HENPAaBWJIBHOM W  BBIACNATH ILEJIYyH0 4acTb 4HClIA U3
HENpPaBUJIBHOU IpoOH.

BoinoJnaTs apudpmernyeckne AeiicTBHS C OOBIKHOBEHHBIMU
IpoOsSIMM B MPOCTHIX CJly4yasiX; NPHMEHSITb CBOWCTBA
apu(pMETHYECKUX ACUCTBUH I palliOHAIN3AUN BRIYHCICHUH.
BbINOJHATL NPUKHMAKY M OLEHKY DPE3ylabTaTa BBIYUCIICHUN;
NnpearaTb ¥ NPUMEHATh NPHEMBbI IPOBEPKH BHIYMCIEHUN.
IIpoBoauTs MCCaeTOBaHUsI CBOICTB JpoOeil, omupasch Ha
YHUCJIOBBIE OKCIEPUMEHTHl (B TOM UHCIE C IIOMOIIBIO
KOMIThIOTEPA).

Pacno3naBaTh UCTHHHBIE U JIOXKHBIE BBICKA3bIBAHUSA O JIPOOSIX,
NPUBOAUTH NPUMeEPbI U KOHTPIIPUMEPBHI.

Pematp npocTeiiiiye TEeKCTOBBIE 331a4u, COJIeprKalline IpoOHbIe
JTaHHbIE, U 3a/1a4X Ha *HAXOXKAEHUE YacTU IIeJIOr0 U LEJI0ro 1o




€r0 YacTH; BBISIBJIATH UX CXOJCTBA U Pa3Inuusa’™.
MoaenupoBarh XOJ pEIICHUS 3aJayd C MOMOUIbIO PHUCYHKA,
CXEMBI, TAOIUIIBL.

IIpuBoauTH, pa3doMparb, OUNEHMBATH PA3IUYHbIC pPEIICHUS,
3alMCH PEIICHUH TEKCTOBBIX 3a7ad NpPH HEOOXOIUMOCTH C
HAIPABJISAIONICH TTOMOIIIBIO.

C moMoIbI0 Teaarora OMEeHWBATh IOJYYEHHBIN pPe3yJbTar,
OCyHIECTBJISATH  CaMOKOHTpPOJIb,  IPOBEpsisl ~ OTBET  HA
COOTBETCTBUE YCIIOBHIO, HAXOAUTh ONIHOKH.

3HAKOMMTBCSI ¢ MCTOPHEN Pa3BUTHS apu(METUKH.

Harasanan
reoMeTpus.
MHOTroyroJibHUKH1
(10 4.)

MHOroyroiabHuKH. YeTsIpEXYTroIbHUK,
IIPSIMOYTOJIBHUK, KBaparT.

TpeyronbHuUK.

[Inomanpe ¥ nepuMmeTp NpsSMOYrOJIbHUKA U
MHOT'OYTOJIbHUKOB,  COCTABJIICHHBIX W3
MIPSIMOYT'OJIBHUKOB, €IMHULBI HU3MEPEHUS
mwroniaau. [lepumerp MHOTOYyTOJIBHHKA.

Pacno3naBarb, u300paxkaTb C IOMOLIBIO  YEPTEKHBIX
MHCTPYMEHTOB M OT pYyKH, MOJEIUpOBaTh M3 Oymaru
MHOT'OYT'OJIbHUKHU.

[IpuBoauTH, TpHMePHI OOBEKTOB PEATbHOTO MHpA, MMEIOLIUX
dbopMy  MHOIOYrojbHHKa,  MpSIMOYrOJbHHKA,  KBajJpaTa,
TPEYroJbHUKA, OEHUBATH UX JTMHENHBIE Pa3MEPEIL.

BoluncasaTe: TNepuMeTp TpPEYrojibHUKA, MPSIMOYTOJbHUKA,
MHOTOYTOJIbHUKA; IUIOIIAAb NPSMOYTOJIbHUKA, KBajpaTa (MpH
HE0OXOIUMOCTH C OMOPOI Ha aITOPUTM yUEOHBIX JEHCTBUIN).
H3006paxkaTh OCTPOYTrOJIbHBIE, IPSMOYTOJIbHBIE U TYIIOYTOJIbHbIE
TPEYrOJIbHUKH.

Crponth Ha KjieT4aToil Oymare KBajpaT U NPSIMOYTOJbHHK C
3aJJaHHBIMU JUIMHAMU CTOPOH.

HccaenoBatb cBoiicTBa INPAMOYIOJIbHUKA, KBajgpara IIYTEM
AKCIEPUMEHTa, HAOMIOJCHUS, W3MEpPEHHUs, MOJIEIUPOBAHUS;
CpaBHMBATh CBOMCTBA KBaJpaTa U NPSIMOYTOJIbHUKA.
Pacno3HaBaTh HCTUHHBIE M JIOKHBIE BBICKAa3bIBAHUS O
MHOTI'OYI'OJIbHUKAX, IPUBOJAUTH NPHUMeEPbI U KOHTPIIPUMEDHI.
HccnenoBath 3aBHCHMOCTD IUIOIIAIN KBAIpaTa OT JUIMHBI €TI0

CTOPOHBI.
Hcnoab3oBaTh cBOiiCTBAa KBAaJPaTHOW CETKHU IS MOCTPOEHUS
dburyp; pa30ouBaTh MIPSIMOYTOJIBHUK Ha KBaJparkl,

TPEYrOJbHUKH; COCTABJAATHL (GUIYpHl U3  KBagpaToB U




MPSIMOYTOJILHUKOB M HAXOJUTh UX TUIOMIA]b, Pa30UBaTh (UTYPHI
Ha MPSAMOYTOJBHUKU U KBAaJPAThl U HaXOJIUTh UX IJIOUIAAb (TIpU
HEO0OXOIUMOCTH C HAMPABJISIOMICH TOMOIIBIO).

BeipaxkaTh BenMUMHY IUIOIIAAM B PAa3jIMYHbIX E€AUMHHUIAX
U3MEPEHHUS] METPUYECKOM CHUCTEMbl MeEp, HCHO0JIb30BaTh
3aBHCHMOCTH MEXJy METPUUYECKUMH E€IUHULAMU H3MEpPEHUs
IJIOMIAId TPU HEOOXOIUMOCTH C OMOPOH Ha CIPaBOYHYIO
nHpopManuo.

3HAKOMHUTBLCSI ¢ NpUMepaMHM NPUMEHEHHsl IUIOIAIU W
nepuMeTpa B IMPAKTHUECKUX CHUTyauusx. Pemarhb 3agaum u3
peasibHOM KHU3HHU, IPU HEOOXOAMMOCTH C OIOPOH Ha alrOpUTM
[IpaBUja, 00CYKIaTh Pa3JMYHbIe CIIOCO0BI PELICHU 3a1a4.

J/lecaTuuHbIE
npoou
(38 )

Hlecatuunasi 3amuch apoOeil. CpaBHeHHe
JECATUYHBIX ApOOeil.

JleficTBUsT € JECATUYHBIMH  APOOSMHU.
OxpyrieHue AecATUUHBIX ApOOei.

Pemrenne TeKCTOBBIX 3ajad, COIEpIKAIIUX
napoOu. OCHOBHBIE 3a]1a4u Ha JpOOu.

IIpeacraBasAaTh ACCATHUHYIO IpoOb B BUAEC OOBIKHOBEHHOH,
YUTATh W 3aNUCHIBATH, CPABHUBATH JIECATUYHBIE ApoOw,
npeajaratb M 00Cy:KAaTh CHOCOOBI  YNOPSAOYMBAHUS
JECATHUYHBIX IPOOEii.

N3006paxkath necATUYHbIE IpOOM TOYKAMU HAa KOOPJMHATHOMN
IPSAMOM.

BoISIBJASITH CXOJCTBAa W Pa3juyusi NPaBuil apupMETHUYECKUX
JIENCTBUI ¢ HaTypalIbHBIMU YUCIAMU U AECITUYHBIMU APOOSIMU,
I10CJIE COBMECTHOTO aHAJIN3A.

BoimoansaTe apudmernyeckue JAEUCTBUS C  JIECATUYHBIMU
Ipo0sIMU; BBINMOJHATH NPHUKHAKY ¥ OIEHKY pe3yibTara
BBIYMCIICHUM.

IIpumeHsiTe cBoiicTBa apudMeTHUYECKUX JACUCTBHM s
palMoHaNN3alUY BHIYUCIICHUI.

IIpuMeHSITH MPABUIIO OKPYTJIEHUsI JECATUYHBIX Ipobeit, npu
HEO0OXOIMMOCTHU C BU3YAJIBHOH OMOPOi.

IIpoBoauTh MCCAENOBAHUSL CBOMCTB JECATUYHBIX JpOOeii,
ONUPAsICh HA YUCIIOBBIE SKCIEPUMEHTHI (B TOM YUCJIE C TOMOIIBIO
KOMIThIOTEPA).

Pacno3HaBaTh WCTHHHBIC U JIO)KHBIC BBICKA3bIBAHHS O JPOOSX,
NPUBOAUTL  NPHUMEPbl ¥  KOHTPIPHUMEPHL,  CTPOMTH




BBICKA3bIBAHMS 1 OTPULIAHUS BHICKA3bIBAHUM.

Pemats npocreiiiiye TEKCTOBBIE 331a4H, COIEprKaIlne IPOOHbIE
JAaHHbIE, ¥ HAa *HAaXO0XJIEHHE 4YacTH LEJIOr0 U LEJNOro IO €ro
4acTU™; BBISIBJATH UX CXOJACTBA M PA3JIHYMA.

MoaeaupoBaTh XOJ pEIIEHHUsS 3aJadud C [IOMOLIBIO PHCYHKa,
cxeMbl, TaOnuupl. Pa30uparhs pa3inyHble pElEHMs, 3alUCH
pELICHUH TEKCTOBBIX 3a/1a4.

OmnepupoBarh JAPOOHBIMM YHUCIAMH B pEAbHBIX >KU3HEHHBIX
CUTYalUsX.

C nmomompbl0 mexarora OLEHHMBATH IIOJYYEHHBIH PE3yJIbTaT,
OCYLIEeCTBJSATHL  CAMOKOHTPOJb,  MPOBEpPsisl ~ OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOUTDH OLINOKH.

3HAKOMUTBCS C HCTOPHEN Pa3BUTHS apU(PMETHKU

Harasanasn
reomeTrpus.
Tena u purypnl
B IIPOCTPAHCTBE
(9 4)

*MHOTOTrpaHHUKH. N3o0paxkenue
MHOTI'OTPaHHUKOB. Mopenn
MPOCTPAHCTBEHHBIX TE.

[IpssmoyronbHBI  mapaienenumnesn, Kyo.
Pa3BépTku KyOa u mapajsenenunesa.
O06béM KyOa, IPSIMOYTOJIBHOT'O
napasienenumnena’*.

PacnozHaBaTh Ha 4YepTexax, PHCYHKAX, B OKPYKAIOIIEM
MHpe IPSIMOYTOJIbHBIN Mapajienenunes, Ky0, MHOrOrpaHHUKH,
ONUCBHIBATb, HCHOJb3yH  TEPMHHOJOIHIO, OLEHHUBAThH
JIMHEWHBIE pa3MEPBI.

IpuBoanTh MpUMeEPbI OOBEKTOB PEATHHOIO MHpa, UMEIOIINUX
¢bopMy MHOTOrpaHHUKA, NPSIMOYTOJBHOTO Mapaieenurena,

KyOa.
N3o6paxkath Ky0 Ha KieTyaTol Oymare.
HccaenoBath cBOlicTBa KyOa, IPSMOYTOJIBHOTO

napajuieJienumne/a, MHOTOIPAaHHUKOB, HCIOJB3YS MOJCIH IPHU
HEO0OXOIUMOCTH C HAMPABJISAIONIEH MOMOIIBIO.

Pacno3naBarh  pa3BEéPTKM Kyba ©W  TIapajiesenuneaa.
MoneaupoBath Ky0 U mapajuienenuies u3 Oymarda M mpodux
MaTepHayioB, 1o o0pasiry.

Haxoauth u3MepeHMs, BBIYMCJAATH IUIOMAAb IOBEPXHOCTH;
00bEéM KyOa, IPSIMOYTOJILHOTO TMapajuieJienuIesa ¢ Onoponl Ha
ITOPUTM Y4EOHBIX JEHCTBHIA; WCCIAeI0BATH 3aBHCHMOCTH
00béMa Ky0Oa OT IJTMHEI ero pedpa.

Habawaate W nOpoOBOAMTH AHAJOTHMM MEXAY IOHATUAMU
UIOIIAIM U 00bEMa, TEpUMETPa U IO I1 TOBEPXHOCTH.




Pacno3sHaBarhb UCTHHHBIE U JIOKHEIE
MHOTOI'PaHHUKAX, NPUBOJAUTH NPUMeEPbI
PemaTp 3aa4u U3 peaabHON KU3HMU.

BBICKA3bIBAaHUS O
U KOHTPIIPHUMEPHI.

IloBTOpEHUE
M 00001IeHIEe
(10 4.)

[ToBTOpEHNE OCHOBHBIX MOHITHI U METOJI0B
Kypca 5 kinacca, 0000IIeHIE 3HAHHIA.

BoiunciasiTh 3Ha4CHUs BBIPAXKCHUM, COACPKAILINX HATypaJIbHbIE
qucia, OOBIKHOBEHHBIE M JECSITUYHBIE JpOOH, BBIIOJIHATH
peoOpa3oBaHus YUCeN MPU HEOOXOAUMOCTH C HaIpaBIsIOLIEH
[TOMOLUIBIO.

Bpi0uparts cnocod CpaBHEHMS YHUCEIl, BHIYUCICHUN, IPUMEHATH
cBoiicTBa apu(METUUYECKHX JCUCTBUN s paliOHAIU3ALNU
BBIYMCIICHHI.

OcyuiecTBJASATh CAMOKOHTPOJb BBINOJIHAEMBIX JIEUCTBUM H
CaMOIIPOBEPKY pe3yibTaTa BBIUUCICHUMN.

Pemath npocreiimme 3a1auu U3 peanbHOU KU3HU, MPUMEHSATH
MaTeMaTH4YeCcKHe 3HAaHWs U1 DPELIEHUs 3a7ad U3 ApYrux
y4eOHBIX IPEIMETOB.
Pemiate  mpocreifmme
CPaBHMBATL  CHOCOOBI
PAUMOHAJIBHBIN CIOCO0.

3aga4m
pelIeHus

cnocodamu,
BbIOMpPaATh

Pa3HbIMH
3aa4m,

6 knacc (He menee 170 9)

HasBanmue
pasaena (TemMbl)
Kypca (4MCJ10 4acoB)

OcHoBHOE cogepkaHHe

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

HarypajibHble ynciia
(30 1)

Apudmernueckue JEUCTBHS c
MHOT'O3HAYHBIMH HATypaJbHBIMU UYHCIAMHU.
YucnoBble BeIpaXeHUs, TOPSAIOK JECHCTBUH,
UCTOJb30BaHUE  CKOOOK.  OKpyrieHue
HaTypaJbHbIX YUCE.

JlenuTenu M KpaTHBIC YUCIIA; *HaUOOIBIIHIA
o0IMil nenuTellr W HaWMMeHbIee o0Iee

BeimonnsaTs apugmernyeckue AeHCTBUS C MHOIO3HAYHBIMU
HATypaJIbHBIMM YHCIaMHM, HAXOAMTh 3HAYEeHUs] YHUCIIOBBIX
BBIpAXEHUH cOo cCKOOKaMU U 0e3 CKOOOK; BLIYMCJISTH 3HAYEHUS
BBIPAXEHUI, COEPIKALUX CTEIIEHHU.

BbINOJHATL NPUKHAKY M OLEHKY 3HAUYEHUH YHCIIOBBIX
BBIPA)KCHUH, IPUMEHSITh IPUEMBI IPOBEPKH PE3YJIbTATA.
Hcnonp30BaTh HpU  BBIYKMCICHUSAX MepeMecTUTelbHOe W




KpaTHoOe™. coyeTarejbHOe CBOMCTBAa CJI0KEHHUSI M YMHOKEHMHS,
Pa3noskeHne unciia Ha NpOCThIE MHOKUTENH. | *pacnipeeuTe/IbHOe CBOWCTBO YMHOKEHHSI OTHOCUTEJIbHO
JenuMoCTb  CyMMBl M IPOM3BEJCHUS. | CI0KEHHS™, CBOICTBA apu(pMeTHYECKHX J1elCTBHI.

Jlenenue ¢ OCTaTKOM. HccnenoBarh  4YHUCIIOBBIE  3aKOHOMEPHOCTH,  IPOBOJIUTH
Pemenue TekcTOBBIX 3aad. YHCIIOBBIE IKCIIEPUMEHTHI.

@®opMyJIMpOBaTh OMNpeAeJeHHs JCIUTEId W  KpaTHOro,
HauOOJbIIEr0 OOIIEro JEIUTENs M HAUMEHbBIIEro OOILIero
KpaTHOTr0, MPOCTOrO M COCTABHOI'O YHWCEN; MCIIOJIB30BaTh 3TU
MOHSTHS IIPU PELIEHUH 3a]1a4 (1P HEOOXOAUMOCTH € ONIOPO Ha
AJITOPUTM TPaBUIIA).

I[IpuMeHsITL AJITOPUTMBI BBIYUCICHHUST HAaHOOJBIIErO OOIIEeTo
JIenuTeNss W HaMMEHBIIEro OoOIIero KpaTHOrO JBYX YHCel,
QJITOPUTM PA3JIOKEHUS YHUCIIa HAa IPOCThIE MHOKUTEIH.
HccnenoBath cBoiicTBa IE€IMMOCTH CYMMBl U IPOM3BEICHUS
YHCEJI ¢ OIIOPOM Ha BOIPOCHBIM IUIAH.

I[IpuBoauTH, NpHUMeEPbI 4YHCEN C 3aJaHHBIMH CBOWCTBAaMHU,
pacno3HaBaTh BepHble M HeBepPHbIe YTBEPKICHUSA O CBOMCTBAX
4lCcell, ONMPOBEPraTb HEBEPHBIE YTBEP)KIEHUS C IOMOUIBIO
KOHTPIIPUMEPOB.

KoncrpyupoBars  MaTeMaTH4YeCKHe  NpPEAJIOKeHHus] C
MTOMOMUIBIO CBSA30K «H», KUIN», «ECHH..., TO...» [I0 00pasiy.
Pemiathb TEKCTOBBIE 3a/1a4M, BKIOYAIOIINE TOHATHS AEITUMOCTH,
apudmeTnyeckuM CcrnocoboM, UCHOIB30BaTh Mepedop Bcex
BO3MO>KHBIX BAPUAHTOB C ONOPOM Ha BOIIPOCHBIN IJIaH.
MopaenupoBarh XOJ peElIeHHs 3aJadd C MOMOUIbI0 PHUCYHKA,
CXEMBI, TaOJIHIIBI.

[IpuBoauTh, pazOuparh, OLIEHHWBATH PAa3JIMYHbIE pPeIIeHUs],
3alMCH  PelIeHuH TEeKCTOBBIX 3aJa4 C HaIpaBIAIOLIEN
MTOMOMUIBIO.

Kputrnyecku OLICHUBaTh MOJIYYeHHbIH pe3yJbTaT, HAXOIHUTH
OIIMOKHU, OCYLIECTBJATH CAMOKOHTPOJIb, IPOBEPSAs OTBET HA
COOTBETCTBHE YCIOBHIO.

Harasinnas *TleprieHAUKYISIPHBIE npsmbie. | Pacmo3HaBaTh Ha 4YepTekax, PUCYHKAaX Cllydad B3aUMHOTO




reomeTrpus. [TapannenbHble npsiMble™. PacCIOJIOKEHUS ABYX IIPSAMBIX.
IIpsimble Ha Paccrosiune wmexny naByMs Toukamu, oOT|H300paskaTh ¢ TNOMOIIbI) YepPTEKHBIX HHCTPYMEHTOB
IUIOCKOCTH TOYKH JIO TpsSIMOH, JJIWHA TyTH Ha|KJIeT4aTod Oymare JiBe TMEpECeKaloluecs: TpsSMbIe, JIBE
(7 9) KBaJIpaTHOM CETKE. napajuleNibHbIe MPSMBIE, CTPOUTH MPSIMYIO, IEPIECHIUKYISIPHYIO
*TIpuMepsl IPSIMBIX B IPOCTPAHCTBE™. JTAHHOM.
IIpuBoauTH npuMepbl napajyuieaTbHOCTH u
MEePHEHANKYISIPHOCTH PSMBIX B POCTPAHCTBE.
Pacno3HaBath B MHOIOYIOJbHUKAX NEPHEHAUKYISAPHbIE U
napajuleJibHble  CTOpOHBL. M300pazkaTh MHOIOYTOJIBHUKU C
napajuieNbHBIMU, IEPICHIUKYIIPHBIMA CTOPOHAMH 110 00pasILy.
HaxoauTh paccTositHuE MEXIY IBYMs TOUKaMH, OT TOYKH JO
OpsIMOW, JUIMHY MYTH Ha KBaJApaTHOW CETKe, B TOM YHCIE
UCIIONB3Ysl IU(POBBIE PECYPCHI.
Apoodu OObIKHOBEHHAs 1p00b, OCHOBHOE CBOWCTBO |CpaBHMBATh M YNOPSIOYHBATH JpoOu, BHIOMPATH CHOCOO
(32 u) npobu, cokpareHue npodeii. CpaBHEHHUE U |CpAaBHEHHS JIPOOECH.

yIops0uMBaHue ApoOeil.

JlecaTUYHBIE IPOOH U METpUYECKast CHCTEMA
Mmep.

Apudpmernueckue JNEUCTBUSA c
OOBIKHOBEHHBIMH U IECSITUYHBIMH APOOSMHU.
OTHOIIICHHE. Jlenenune B JTAaHHOM
oTHoOLEeHUU. *MacmTa®*, mponopuus.
[TonsTre nponenTa. Berunciienne nponeHTa
OT BEJIMYMHBI U BEJIMYUHBI 110 €€ TPOLICHTY.
Pemrenne TekCTOBBIX 3ajad, CONEpIKAIINX
IpoOu M MPOLEHTHI.

[IpakTrueckas pabora «OTHOIICHHUE JJTUHBI
OKPY>KHOCTH K €€ TUaMeTpy».

IpencraBasTh JecATUYHBIE APOOM B BHJE OOBIKHOBEHHBIX
nIpoOell U OOBIKHOBEHHBIE B BUJIE JIECATHUYHBIX, HCIOJb30BATh
IKBHBAJEHTHbIE TPEICTABJEHHsT IPOOHBIX YHUCEN MHpU HX
CPaBHEHMM, NIPU BbIYMCICHUSAX (IpU HEOOXOJUMOCTU C
HaMpaBJIsIONIE TOMOUIBIO).

Hcnoab3oBaTh JeCATHYHBIE ApoOM TpU Npeodpa3oBaHUU
BEJIMYMH B METPUUYECKOM CHCTEME MEP.

BoInoaHATH apudMeTnyecKue 1eidcTBUA ¢ OOBIKHOBEHHBIMU U
JNECATUYHBIMH JPOOSIMHU.

BeruucasrTe 3HAYECHUS BBIPAKECHHUI, coZepIKaIINX
OOBIKHOBEHHBIE M JECATUYHbIE  JpoOM,  BBINOJHATDH
npeoOpazoBanusa JApoOel, BBIOMPATH CHOCOO, TPUMEHATH
CBOIiCTBAa apuU(PMETHUECKUX IEHCTBUIA A1 pallMOHATH3AIUU
BBIYUCIICHUM.

CocTaBJsiTh OTHOIIEHHS U IPOMNOPLUM, HAXOAUTH OTHOLIECHUE
BEJIMYMH, ACTUTh BETUYUHY B JAaHHOM OTHOLLIECHHH.

Haxonuth 3KCHEPpUMEHTAJBHBIM NMYTEM OTHOLIEHUE [JIMHBI
OKpY)KHOCTH K €€ nuamerpy (Ipu HEOOXOIUMOCTH C




HAIPaBJISAOLIEH TTOMOIIBIO).

Haxonuth MacmTal IulaHa, KapThl U BBIUUCIATH PACCTOSHUSA,
UCTOJB3Ys MacTal ¢ OMOPOi Ha AITOPUTM y4eOHBIX IEHCTBHIA.
OOBACHATH, YTO TAKOE IIPOLIEHT, YIIOTPEOIATH 000POTHI PEUH CO
CJIOBOM «IIPOILIEHT». BhIpaskaTh MPOLEHTHI B IpOOSIX U 1podU B
IPOLIEHTaX, OTHOLIEHHE IBYX BEJIMYHMH B IPOLIEHTAX.
BbIYHCAsITH IPOLEHT OT YKCIIA U YUCIIO 10 €r0 IPOLIEHTY.
Oxpyrasite ApoOu U MPOLEHTHI, HAXOIUTh MPUOIMKEHHS YU CET
P HEOOXOIMMOCTH C UCTIOIb30BAaHUEM BU3YaJIbHOW OTIOPHI.
Pemath 3agauM  Ha 4acTd, IPOLEHTHI, NPONOPLUHU, HA
HaxO0JIeHHuEe Jpo0u (TPOIIEHTAa) OT BEIMYMHBI ¥ BEJIMUUHBI 10 €€
Ipobu (MpOLEHTY), IpoOu (MPOLIeHTa), KOTOPBIM COCTaBISAET
onHa BenuuuHa OT  aApyrod. IlpuBoauTh, pa3dupars,
OIIEHNBATH PA3JIMYHbIC PELICHHUs, 3alIUCH PEIIEHUI TEKCTOBBIX
3a]1a4 [Py HEOOXOAMMOCTH C HAIIPABJIAIOIIEH TOMOIIIBIO.
H3Baekary wuHpopMamuw U3 TAOIMIl W JUarpamm,
MHTEPIPETUPOBATH TaOJINYHbIE JTaHHBIE, OTIpeesATh
HauOoJIbIIIee M HAMMEHbIIIEE U3 NPECTaBICHHbIX JaHHBIX.

Harasignas *OceBas CUMMETpHS. [lenTpanpHas | Pacmo3HaBaTh Ha 4epTekKax U M300paxeHUSIX, H300pakaTh OT
reoMeTpus. CUMMETPHUSI. PYKH, CTPOUTH C MOMOIIBI0O WHCTPYMEHTOB (Urypy (OTpe3oxK,
Cummerpus [TocTpoenne cuMMETpUYHBIX QUTYD. JIOMaHyl0, TPEYroJIbHUK, MpPSAMOYTOJIbHUK, OKPYKHOCTb),
(69) CummeTpus B IpOCTpaHCTBE™. CUMMETPUYHYIO JJaHHOW OTHOCHUTENBHO MpPSIMON, TOYKH C
HaITpaBJISAOIIEH TOMOIIIBIO.
Haxoauth npuMepbl CUMMETPUH B OKPY’KaIOLLIEM MUPE.
MopenupoBarh 13 Oymaru JABe (UIypbl, CHMMETPUYHbBIE
OTHOCHUTEJIBHO IPSAMOM; KOHCTPYHPOBATh TI'€OMETPHUYECKUE
KOH(UTYypalyu, UCIIOIB3Ys CBOWCTBO CHMMETPHUH, B TOM YHUCIIE C
MIOMOIIBIO ITU(PPOBBIX PECYPCOB C ONOPOI HA AITOPUTM YIEOHBIX
JIEHCTBHIA.
Boipaxenus [Ipumenenne OykB UL 3anucu | Menoab3oBaTh OyKBBI Ul 0003HAUCHUS 4MCEll, IPU 3alHCU
¢ OykBamu MaTEeMaTHYECKUX BBIPAKEHUHN U |MaTeMaTHYECKUX  YTBEPXKAEHUH, COCTaBIATh  OyKBEHHBIE
(6 9) MpeaIoKEeHUN. *ByKBEHHbIE BBIPAKEHUS U |BBIPAXKEHHUS 110 YCIOBHUIO 33/1a4H.




YHCIIOBBIE OJICTAHOBKU ™.
bykBenHbIe pPaBEHCTBa, HaxO0KIECHUE
HEU3BECTHOTO KOMITOHEHTa. DopmyIb.

HccaenoBath  HECIOXKHBIE  YHCIOBBIE  3aKOHOMEPHOCTH,
HCITOJIB30BaTh OYKBHI JIJIsI UX 3aITUCH.

BoIunciasTh 4MCIOBOE 3HAUYCHHUE OYKBEHHOTO BBIPAKEHUS MPHU
3aJIaHHBIX 3HAYCHUSAX OYKB C OINOPOW Ha aJrOpUTM Yy4eOHBIX
JIEHCTBHIA.

3anucbiBaTh dhopmyibi: nepumMeTpa u IUIOILA N
MPSIMOYTOJIbHUKA, KBajpara; UIMHBI OKPY)KHOCTH, IUIOIIAJN
KpPYTa; BHIMOJIHATH BRIYHCJIEHHS 110 3TUM (HopMyIiaM.
CocraBiasaTh (OpMYJibl, BBIPAKAIOIIUE 3aBUCUMOCTH MEXKIY
BEJIMUMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1I€HA, KOJIUYECTBO,
CTOMMOCTh; TPOU3BOJUTEIBLHOCTh, BpEMs, OO0BEM padOTHI;
BBITMIOJHATH BBIYUCIICHUS IO 3TUM (PopMyam.

HaxonuTh  HEW3BECTHBI  KOMIIOHEHT  apH(pMETHYECKOTro
IEUCTBUA.

Harasanas
reoMeTpus.
Durypbl

HA IJIOCKOCTH
(14 v)

YeTbIpEXyTrobHUK, IpUMEpBI
YETBIPEXYTOJIBHUKOB. [IpssMOyTONBHUK,
KBajJpaT:  CBOMCTBA  CTOPOH,  YIJIOB,
JTaroHaJieH.

N3mepenue yrinos. Buabl TpeyroibHUKOB.
Ilepumerp MHOroyronpHuka. Ilnomane
¢urypsl. @opmysbl IepUMeTpa U IUIOMIAN
[IPAMOYTOJIbHUKA. [Tpubnmxénnoe
M3MEpeHue miomamm Guryp.
*TIpakTrueckas padora «ILmomans kpyra»™.

N300paxkaTt, Ha HEIWHOBAHHOW U KJeT4yaTroll Oymare c
HCII0JIb30BaHNEM YEepTEKHBIX UHCTPYMEHTOB
YeThIPEXYTOJIbHUKU c 3a/laHHBIMH CBOICTBaMH: C
NapaJuIe]IbHBIMY, TEPIEHANKYISIPHBIMU, PaBHBIMH CTOPOHAMH,
OpsIMBIMU  yIJIAMU W JIp., PaBHOOEIPEHHBIM TPEeyrojbHUK.
IIpennarars 1 00CyK1aTh CNIOCO0OBI, ATTOPUTMBI IIOCTPOEHUS.
HccnenoBarb,  UCHONB3YS  OKCIEPUMEHT,  HaOIIOJECHHE,
MOJIEJIMPOBAaHUE, CBOMCTBAa  IPSAMOYIOJbHUKA,  KBaJpara,
pa3OuBaTh Ha TPEYTOJIHHUKH C OMOPOM HA BOIMPOCHBIH TUTaH.
O00CcHOBBIBATH, OMPOBEPraTh C IOMOIIBIO KOHTPIPUMEDPOB
YTBEPKACHUSI O TMPSAMOYTOJIbHUKE, KBaJpaTe, Pacno3HaABaTh
BEPHBIE U HEBEPHBIE YTBEPKIACHUS.

H3MmepsiTh M CTPOUTH C MOMOILBIO TPAHCIIOPTHPA YIJbl, B TOM
quciie B MHOTOYTOJIbHUKE, CPABHUBATH YIJIbI; Pacno3HABATh
OCTpbI€, IPSIMbIE, TYIbIE, pa3BEPHYTHIE YIJIBL.

Pacno3naBartb, 1300paxkaTh OCTPOYIOJIbHBIN, IPSIMOYTOJIbHBINH,
TYNOYTOJbHBIM, paBHOOEAPECHHBIN, PaBHOCTOPOHHHMIT
TPEYroJbHUKM (MPH  HEOOXOJUMOCTH C  HCHOJIb30BAHUEM
BHU3yaJIbHOW OTIOPHI).




Boruucasate epUMeTp MHOT'OYTOJIbHUKA, oAb
MHOTOYT'OJIbHUKA pa30MeHHeM Ha MPSMOYTOJIbHUKU, HA PaBHbIE
GUryphl, HUCIOIB30BATh METPUUYECKUE EIUHHIBI H3MEPEHUS
JUTMHBI Y IJIOIIAAM C OTIOPOM Ha alTOPUTM Y4eOHBIX IeHCTBUH.
Hcnonb3oBath NpudankEéHHOe U3MepeHne JIUH U IUIOIaaeH
Ha KJIeT4aroil Oymare, NpUOIMKEHHOE W3MEPEHUE JUIMHBI
OKPYXHOCTH, IIOILAIN KPYyTa.

ITos10KUTEIBHBIC U OTPHIATEIbHBIC
yucia
(40 9)

Llenslie qucla. *Monaynb 4yHCca,
reoMeTpuYecKass HHTEPIIPETalusl MOJYJIS.
YucnoBbie TPOMEKYTKU™.

[TonoxxuTenpHblE U OTPULATEIBHBIE YUCTIA.
CpaBHeHue MMOJIOKUTEIBHBIX Hu
OTpUIATEILHBIX uucel. Apudmernyeckue
JIeHCTBUA c MMOJIOKUTEIbHBIMH Hu
OTPHUIATEIbHBIMHA YHACIIAMH.

Pemenue TeKCTOBBIX 3aj1ad4.

IIpuBOAMTH, NpPHUMEPHI HCIOJIL30BAHMS B PEATBHON KU3HU
MIOJIOKUTEIBHBIX U OTPUIIATEIBHBIX YUCEL.

N300paxkaTh 1eble YKUCIIA, TOJIOKUTEIbHBIE U OTPULIATEIbHBIC
YUCJIa TOYKaMU Ha YUCIIOBOM MPSMOM, MCIOJIb30BaTh YUCIOBYIO
MPSAMYIO JUIsl CPABHEHUS YHCElL.

I[IpuMeHATH, NpaBWJIa CPABHEHUS, YNOPSAOYMBATH LEJbIC
qrcia; *HaxXouTh MOTYJb Ynucia™.

®opmyMpoOBaTh MPABUJIA BBIUNCIEHUS C MOJOKUTEIBHBIMU U
OTPULIATEIIHBIMU UYHCIAMHU, HAXOAUTH 3HAYEHHUS] 4YHCIIOBBIX
BBIPAYKEHHIA, COZIEpKAIINX IEUCTBUS
C TIOJIOKUTEIBHBIMM M  OTPULATEIBHBIMU YHCIIAMU TpPH
HEO0OXOJMMOCTH C OMOPOH Ha AJITOPUTM IMPABHIIA.
IlpuMeHATL CBOMCTBA CIOXKEHMS W YMHOXEHHUS
npeoOpa3oBaHMs CYMM U MPOU3BEICHUM.

JUTS

IIpeacrasiienne JaHHBIX
(6 1)

HpHMOYFOHLHaH CUCTCMAa KOOpAWHAT HaA

miockoctd.  KoopaunaTel  TOYKM — Ha
IUIOCKOCTH, abcuucca U OpAHaTA.
CronG4arbie U KpyroBble JUarpaMmbl.
IIpaxTrueckas pabota «Iloctpoenue
JTUarpaMm».

Pemienne TEKCTOBBIX 3aaa4, COACpIKalIuX
JaHHBIC, TPCACTAaBJICHHEIC B T3.6J'II/II_[aX Hn Ha
AuarpaMmmax.

OO0BSICHAT, M MJLIIOCTPUPOBATH INOHATHE IPIMOYTOJBLHON
CUCTEMBl  KOOpAMHAT  HA  IUIOCKOCTH,  HCHOJIb30BaTh
TE€PMUHOJIOTHIO; CTPOMTh Ha KOOPAMHATHOM INIOCKOCTH TOYKU U
Gurypsl Mo 3aJlaHHBIM KOOPJAMHATAM, HAXOAUTH KOOPIUHATHI
TOYEK.

Yurarb cTOJOUYaThIC 5 KpPYTOBBIE JHarpamMMel;
MHTEPNPETHPOBATH JaHHBIC; CTPOUTH CTOJIOUATHIE TUATPAMMBI.
Hcnonb3oBath nHGOpPMANMIO, MIPEICTABICHHYIO B TaOiIuIax,
Ha JuarpamMmax JUisl pelleHUs TEKCTOBBIX 3aJad M 3aJad W3
peanbHOU KU3HU.




Harasnnas
reoMeTpus.
Durypsi

B POCTPAHCTBE
9 9)

*TIpsAMOYTONBHBIA TapajuleNenumnen, Kyo,
pu3Ma, NupamMua, KOHyC, HWIHHIP, [ap U
chepa. M3o0pakeHWE NPOCTPAHCTBEHHBIX
¢uryp. [Tpumepsr pa3BEPTOK
MHOTOTPaHHHUKOB, IIMJIMH/IPA ¥ KOHYCA.
[IpakTrueckas padota «Co3gaHue mMojesnei
MPOCTPAHCTBEHHBIX (PUTYDY.

[TonstTne o00bEMa; eAMHULIBI H3MEPEHUS
00BéMa. O06Bém IPSMOYTOJIBHOTO
napajuiesenunesa, KyOa, dbopMyibI
o0bEMa*.

Pacno3HaBaTh Ha UepTeEkKax, pUCYHKaX, OMUCHIBATHL IIMPaMUYy,
IpU3My, LWIMHAD, KOHYC, Iap, HM300paxaTb HUX OT DPYKH,
MOJeJMPOBaTh W3 Oymaru, IUIACTHIIMHA, MPOBOJOKH U JIp. C
Hanpasisomeil nomoupo. [IpuBoANTH NMpHMeEPBI O0OBEKTOB
OKPY’KaIOIIer0 MUPa, UMEIOLINX (POPMBI HA3BAaHHBIX Tell.
Hcnoab30BaTh TEPMHHOJIOTHIO: BEpUIMHA, pedpo, TIpaHb,
OCHOBaHUE, BBICOTA, PAINyC U JUAMETP, pa3BEPTKA.

N3y4yaTh, UCHOIb3Yys SKCIEPUMEHT, HAOJNIOJIEHUE, U3MEPEHHUE,
MOJIEJTUPOBAaHUE, B TOM YHUCIIE€ KOMIIBIOTEPHOE, 1 ONMHCHIBATH
CBOICTBA Ha3BaHHBIX TECJI, BBISIBJIATH CXOJACTBA U Pa3JIN4Msl:
MEXIy NUPaMUION U IPU3MOM; MEXAY LWIMHAPOM, KOHYCOM H
LIaPOM.

Pacno3naBatrh pa3BEPTKM Mapasuielienuiena, Kyoa, MpPU3MBIL,
IIMPaMMJIbl, KOHYCa, [WINHIPA; KOHCTPYHPOBAThH JJAaHHBIE TElla
U3 pa3BEPTOK, CO3JaBaTh MX MOJEINM C HalpaBJsoLIEH
MTOMOUIBIO.

Co3naBaTh MoOJeJM IPOCTPAHCTBEHHBIX ¢uryp (u3 Oymarmy,
IIPOBOJIOKH, TUTACTHIIMHA U JIP.) C OIIOPOM Ha aJrOpUTM Y4eOHBIX
JIEUCTBUU.

H3mepsiTh Ha MojeJsix: JUIMHBI pEOEp MHOTIOIPaHHMKOB,
JaMeTp Iapa.

Boruncasite mo  ¢opmyaam: 00bEM  IPSIMOYTOJIBHOIO
napajuiesenunena, Ky0a; HCHOJIb30BaTh €IWHUIBI HU3MEPEHUS
00bEMa; BBIYUCAATH OOBEMBI TEJ, COCTABICHHBIX U3 KyOOB,
MapajuieJICIIUIIC 0B, pellaThb 3ada4i ¢ PCAJIbHbBIMU JTaHHBIMU C
OIIOPOi1 Ha CIIPaBOYHYIO MH(POPMALIHUIO.

IloBTOpPEHUE, 00001IEHHE,
CHCTeMAaTH3aIus
(20 v)

[ToBTOpEHNE OCHOBHBIX MOHSATHUN U METOJ0B
KypcoB 5 u 6 KiaccoB, 0000uIeHHE H
cHCTEMaTH3aINsI 3HAaHUH.

BoruuciasaTs 3Ha4eHMS BBIPAXKEHUH, COAEPKAIINX HATYPAJIbHBIC,
Leable,  MOJOXHUTEIbHbIE U OTPULIATENIbHBIE  YHCIA,
OOBIKHOBEHHBIE n JACCATUYHBIC leO6I/I, BBITIOJIHATH
npeoOpa3oBaHusl 4YKMced U BBIPAKEHUH MpHU HEOOXOJUMOCTH C
HAIPABJISIONIEH TOMOIIIBIO.

Bb10npaTh c1ocod CpaBHEHHs YKMCEIl, BBIYUCICHUHI, IPUMEHATH
CBOIicTBa apu(PMETHUECKUX ICHCTBUIM MJiI1 palMOHaIN3alUuU




BBIYHCIICHHI.

PemaTthb npocreiimme 3a1auu U3 peanbHOM KU3HU, MPUMEHSATH
MaTeMaTHYecKHe 3HAHUSI Ui PEIICHHS 3a7ady W3 JPYyrux
MPEIMETOB.

Pemath npocreiimme 3a1a4u pa3HbIMH CIIOCO0AMM.
OcyuiecTBJASTh CAMOKOHTPOJb BBIIOJHAEMbIX JIEUCTBHI H
CaMOIIPOBEPKY pe3yibTaTa BRIUUCICHUH.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJI'EBPA» (I1O 'OJAM OBYYEHUS)

7 kaacc (He menee 102 u)

HazBauue
pa3zaesa (Tembl)
Kypca (4MCJ10 4acoB)

OcHoBHOE€ CoaecpkaHue

OcHoBHbBIE BHADBI 1eSITEJIbHOCTH oﬁyqaloumxca

Yucaa ¥ BLIYUCIEHUS.

PanmnonaJjibHbIe YHncIa
(25 )

[TonsiTHE palMOHAIIBHOIO YUCIIA.
Apudmernueckue JENCTBUSA c
panMoHaNbHBIME ~ uncliaMu. CpaBHEHUE,
YHOPSAI0YMBAHUE PALIMOHAIIBHBIX YHCE.
CreneHb ¢ HaTypaJIbHBIM [TOKA3aTEIEM.
Pemennie OCHOBHBIX 3alad Ha Jpoow,
MIPOIICHTHI U3 PeaTbHOMN MPAKTHUKHU.
[Ipu3zHaku JenuMMOCTH, pa3IOKEHUs Ha
MHOXHUTEIN HATYPAIbHBIX YHCEIT.

Peanbupie  3aBucumoctu.  llpsamas wu
oOpaTHasi TPOMOPIIMOHATBHOCTH.

CucTeMaTH3HPOBATH M 000TaIIATH 3HAHUS 00 OOBIKHOBEHHBIX
U IECATUYHBIX IPOOSIX.

CpaBHUBATH M yNOPSIA0YUBATHL APOOH, TpeoOpa3oBbIBas MPU
HEOOXOUMOCTH  JECSITUYHBIE JpoOM B  OOBIKHOBEHHBIE,
OOBIKHOBEHHBIC B JICCATHUYHBIC, B YACTHOCTH B OCCKOHEUHYIO
JECATUYHYIO IPOOB.

IIpumensaTs  pa3HoOOpa3Hble  CHOCOOBI W NPUEMBI
BbIYNC/IEHUS 3HAYEHUIl JPOOHBIX BbIPA:KeHHH, COAEpKAILNUX
OOBIKHOBEHHBIC H  JCCATHYHBIC JPOOW: 3aMEHSATh IPHU
HEOOXOUMOCTH  JIECATUYHYIO  JIpOOb  OOBIKHOBEHHOW U
OOBIKHOBEHHYIO JIECATUIHOMN, IPUBOJUTH BRIpAXKEHHE K (opMme,
HaumbOosnee ymoOHOM /s BBIYUCIEHUH, MPeoOpPa3OBHIBATH
JPOOHBIC BBIPAKEHUS HA YMHOXXCHUE W JICJICHHE JCCATHYHBIX
Ipo0eil K IEUCTBHUAM ¢ TEIBIMH YUCIIaMU (TP HEOOXOAUMOCTH C
HaIPaBJISAIONICH TOMOIIIBIO).

IIpuBoaNTH YMCIOBBIEe U OYKBEHHbIe MPHUMEPHI CTEIEHU C
HATypaJIbHBIM TIOKa3aTejieM, OOBACHSAS 3HAYEHUS OCHOBAHMS




CTCIICHHU M IIOKa3aTcCJid CTCIICHU, HAaXOAUTh 3HAYCHU CTEIICHEeH

Bia @' (2 — mo6oe PAIHOHAIBHOE YHCIIO0, N — HATYPATbHOE
YHCII0) C OMOPOH HA CIIPABOYHYIO HH(POPMAIIHIO.

Ilonumars cmblca 3anmucud 0OJBIIMX 4YHced € TOMOUIbIO
AecATHYHBIX Apodeil U creneHeil yucaa 10, IpUMEHATHL X B
peaJIbHBIX CUTYAIUsIX.

IIpuMeHSITH IPU3HAKY JIETUMOCTH, PA3JI0KEHNUSI HA MHOXKUTEIN
HaTypalbHbIX YHUCEIL.

Pemiath mpocreiimme 3a1a4u Ha 4aCTH, IPOLEHTHI, IPONIOPLINH,
Ha HaXOXJIeHHe ApoOH (IIPOIEHTA) OT BETMYMHBI U BEJIMYHHEI 10
e npoOu (TpoIeHTY), IpoOu (MPOIIEHTa), KOTOPBI COCTABISET
onHa BenuuuHa OT aApyrod. IlpuBoauTh, pa3dupars,
OIIEHNBATH PA3JIMYHbIC PEIICHUs, 3aIIMCH PEIIEHUI TEKCTOBBIX
3ajad.

Pacnio3zHaBaTh U 00BSICHATH, OIIMPAsCh HA ONIPENEICHUS, IPSIMO
MPONOPLIUOHANIbHBIE U o0OpatHO MPOIMOPLMOHANIbHBIE
3aBUCUMOCTH MEX]y BEJIMYMHAMHU; MPUBOIUTH MPHMEPbI dTHX
3aBHCHUMOCTEHl W3 peaJpHOro MHpa, U3 JAPYruX Y4eOHBIX

IIPEIMETOB.
Pemarts npocTeiire npakTHKO-0OpHMeHTHPOBAHHbIE 32/1a4M HA
apoou, NPOLEHTBI, NpAMYI0 U o0paTHy10
NPONOPUHOHAJIBLHOCTH, NPONOPLMH.

AJiredOpanyeckue BbIPaKeHUs bykBennble  BwlpaxkeHus. llepemeHHsle. | OBaageTh HA 0a3zoBoM YPOBHeE anredpanveckon

(27 9) JlomycTuMble  3HA4Y€HUs  IEPEMEHHBIX. [ TEPMUHOJIOTMEH U CHMBOJIMKOW, NMPUMEHATH €€ B IIpOLECcCe

DopMyIIbL. OCBOEHHS yueOHOro MaTepHana.

[TpeoGpazoBanue OyKBEHHBIX BbIpaxKeHUil, | HaxoauTs 3HaueHUs OYKBEHHBIX BBIPAKCHUN IPHU 3aJaHHBIX
packpbiTu€  CKOOOK W TPUBEICHHE |3HAYEHHSIX OYKB; BBIITOJIHATH BHIYUCICHUS 110 GopMyiaM.
MOJIOOHBIX CaraeMbIX. BoInoHATH TpeoOpa3oBaHus LEIOTr0 BhIPAKEHHSI B MHOTOWJICH
CpoiicTBa  CcTemeHM C  HATypPaJIbHBIM |[IPUBEACHHUEM ITOI00OHBIX CIaraéMblX, paCKpbITHEM CKOOOK.
IIOKA3aTEeJIEM. BbINOJHATL YMHOKEHHE OJHOYJIEHA HAa MHOIOWIEH U
Mnorounensl.  CriokeHHe, BBIYUTAHUE, MHOIOWIEHAa HAa MHOIOYIEH, MPUMEHSTh (HOpMysbl KBajpaTa
YMHOXEHHE  MHOroujaeHoB.  Dopmyssl |[CyMMBl M KBaJgpaTa pPa3HOCTH C OIIOPOMl Ha CIpPaBOYHYIO




COKpAIEHHOI0 yMHOXeHHUs. PaznoxeHue
MHOTO4JICHOB Ha MHOKUTEJH.

UH(pOPMALIHUIO.

OcyurecTBJIATh PA3JI0KEHUE MHOTOYICHOB HA MHOXHUTEIH
myTEM BBIHECEHUS 32 CKOOKM OOIEro MHOXKHUTENS, TPUMEHEHHS
GopMynBl  pa3sHOCTH  KBaJApaToB, (OPMYNI  COKPAIIEHHOTO
YMHOXXEHUS C OTIOPOil Ha CIIPaBOYHYIO HH(POPMALIUIO.
[pumensite 1peoOpa3oBaHUE MHOIOWIEHOB JJIsl PELICHMS
Pa3jIMUHBIX 3ada4 M3 MAaTCMAaTHUKHU, CMCKHBIX IMMPECAMCETOB, U3
peanbHON MPAKTHKH.

3HAKOMUTBCS € HCTOPHEH Pa3BUTHS MaTEMATUKU.

YpaBHenust
U HepaBeHCTBAa
(20 v)

VYpaBHeHue, TmpaBuia  IpeoOpazoBaHUs
YpPaBHEHUS, PABHOCWJIBHOCTh YPABHEHHIA.
JIuneliHOoe ypaBHEHUE C OJHOU MTEPEMEHHOMN

MIEPEMEHHOM, peuienne JIMHEMHBIX
ypaBHeHui. PemieHne 3agad ¢ IOMOIIBIO
YPAaBHEHUM.

*JIuneitnoe ypaBHEHHE c IBYMS

NepeMeHHbIMU U ero rpadpuk™. Cucrema
JIBYX JIMHEHHBIX YpPaBHEHUH C JIBYMs
MIEPEMEHHBIMH. Pemenue CUCTEM
ypaBHEHMH CIMOCOOOM TOACTAHOBKH U
CIIOCOOOM CIIOKEHHSL.

Pemiathb IMHENHOE ypaBHEHUE C OJTHOM IEPEMEHHOM, MPUMEHS S
NMpaBuJIa Iepexo1a OT UCXOIHOIO YPABHEHUS K PAaBHOCHIBHOMY
eMy OoJsee npoctoro Buja. [IpoBepsTh, ABISAETCS JIM KOHKPETHOE
YHCIIO KOPHEM YPaBHEHMUS.

IHoa0upars mpumepnl Map YUCEI, SBILAIOLIMXCS PELICHUEM
JIMHEWHOTO YPAaBHEHUS C IBYMsI IEPEMEHHBIMH.

CTponTh B KOOPJMHATHOH IUIOCKOCTH TIpaduK JUHEHHOrOo
YpaBHEHUS C JIByMS MEPEMEHHBIMH (IpU HEOOXOJUMOCTU C
UCIOJIb30BAHUEM CMBICIIOBOI OMOpPHI); MONB3YACH TpaduKoM,
NPUBOAUTH NIPUMeEPHI PELIECHUS YPABHEHUS.

Haxonuth pemeHme CUCTEMBI IBYX JIMHEWHBIX YpaBHEHHUU C
JIBYMsI IEPEMEHHBIMU C OTIOPOM Ha aITOPUTM YUE€OHBIX JEHCTBUIA.
CocTaBisiTh M pelIaTh YPAaBHEHHUE WIM CUCTEMY YPaBHEHUH 110
YCIOBHIO 33Ja4M, HWHTEPIPETUPOBAaTH B COOTBETCTBUU C
KOHTEKCTOM 3a/lauyd IOJYyYEHHBIH pe3yiabTaT C ONOpPOM Ha
BOIIPOCHBIN IIJIaH.

Koopaunarsl
U rpaguku. DyHKUHMU
(24 4)

Koopaunarta Touku Ha npsamoil. YucnoBsie
npoMexyTku. PaccrossHue Mexay IByMms
TOYKaMH KOOPAVHATHOU IIPSAMOM
[IpsimoyronbHasi cucreMa KOOpAMHAT Ha
rwiockocty. [Tpumeps! rpaduKoB, 3aJaHHBIX
dbopmynamu. Urenue rpaduKoOB peaTbHBIX
3aBUCUMOCTEHN.

N300pakarb Ha KOOPJIMHATHOM IpSAMOi TOYKH,
COOTBETCTBYIOIIIME 3aJaHHBIM KOOpAWHATAM, JIy9H, OTPE3KH,
MHTEPBAJIbI; 3alIUCHIBATh UX Ha alreOpanyeckoM si3bIKe.
OTMeyaTh B KOOPIAMHATHOH MJIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpJMHATaM; CTPOMTh TIpaUKU HECIOKHBIX 3aBUCHUMOCTEH,
3a7aHHBIX (OpMyJaMH, B TOM YHCIE C HOMOIIBIO IM(POBBIX
nabopaTopuid.




[Monsatue Qynxmuu. [padux PyHKIUH.
CpoiictBa (ynkiui. JluneliHas GyHKIuS.
[Toctpoenne rpaduka TUHEHHONW (YHKITHH.
I'padux Gpyukiuu y = kX + b.

[pumeHnsTh, M3y4YaTh NPEMMYIIECTBA, MHTEPNPETHPOBATH
rpaduyeckuii crocol npeaCcTaBIeHUs U aHAIU3a Pa3HOOOPa3HOM
KU3HEHHOH MH(OPMAIIHH.

OcBauBaTh Ha 0a30BOM YpOBHE NMOHATHE (PYHKIINH, OBJIAAEBATH
(YHKINOHATIBLHON TEPMHUHOJIOTHEH.

Pacno3naBarh JuHEHHYIO QyHKIHIO Y = KX + b, onuceiBare
e€ CBOICTBA B 3aBHCUMOCTH OT 3Ha4eHUI Kod(duimeHToB K u b
(Tp1 HEOOXOAMMOCTH C OIIOPO Ha AITOPUTM MPABUIIA).
Crpoursb rpaduku JuHeHON QyHKIMHU, QyHKIHU Y = KX + b
Hcnonb3oBaTh H(PoBbIe pecypehl Ui TOCTPOCHUS TpaduKkoB
(GYHKIUHI U U3Y4EHUSI UX CBOWCTB.

[lpuBOOUTE TpUMEpHI JIMHEHHBIX 3aBUCHMOCTEH B pPEalbHBIX
NPOLIECCAX U SBJICHUSX.

IToBTOpEHUE
H 00001IIeHNEe
(6 9)

[ToBTOpEHUE OCHOBHBIX MOHITHH U METOJIOB
Kypca 7 kiacca, 000011IeHre 3HaHUN.

BbiOupars, mNpPUMEHATH CHOCOOBI  CPAaBHEHUs  YHCEll,
BBIUMCICHUM,  MpeoOpa3oBaHUN  BBIPAXKEHWH,  pELICHUS
YpaBHEHHH MPU HEOOXOIMMOCTH C HANPaBIISIONIEH TOMOIIBIO.
OcyuiecTBJASATh CAMOKOHTPOJb BBINOJIHAEMBIX JIEUCTBUM H
CaMONIPOBEPKY pe3yjibTaTa BBIYMCIEHHUH, MpeoOpa3oBaHui,
ITOCTPOEHHUH.

PemaTh nmpocreiimme 3a1a4u U3 peajabHON KU3HU, PUMEHATH
MaTeMaTHYecKHe 3HAHUSL Ul DPEIICHMS 3aJa4 W3 JPYrux
IIPEAMETOB.

Pemiats mnpocrteiilnve TeEKCTOBbIe 3a1a4d, CPABHUBATD,
BBIOUPATH CIOCO0BI PELICHKS 3a1a4U.

8 kiaacc (e menee 102 u)

HasBanmue
pasnena (Tembl)
Kypca (4McJ10 4acoB)

OcHoBHOE coaep:xaHue

OcHOBHbIE BU/bI 1eITEJIbHOCTH 00y4a0IIMXCH

Yucaa u Boruucienusi. Kpaaparubie

KBanparnslit kopenb u3 uucna. *I[lonsarue 06

®opMyIMpOBaThH ONpe/ejieHHe KBaIPaTHOIO KOPHS U3 4HCIIa,




KOpHH
(15 q)

UppalMoHaibHOM  4ucie.  JlecaTnyHbie
PUOJIMKCHUST UPPALMOHATBHBIX YHCEIL.
JleficTBUTEBHBIE qHCla. CpaBHeHue

NEHCTBUTENBHBIX YHCET™.
Apudmernieckuil KBapaTHBII KOPEHb.
YpaBHeHue Buaa X2 = a.

CpoiicTBa apudMeTHYecKuX KBaAPATHBIX
KOpHEH. [IpeoOpazoBanue  YMCIOBBIX
BBIPDOKCHHM, COJEPXKAIUX  KBaJApPaTHHIC
KOPHH.

apu(METHYECKOTO KBaJIPAaTHOTO KOPHS NMPH HEOOXOIUMOCTH C
BU3yaJIbHOW OMOPO.

I[IpuMeHsiTh ONEpAIMIO HM3BJICYCHUS KBAJIPAaTHOTO KOPHS W3
qHCiIa, HCMOJb3Ys IPU HEO0XO0AUMOCTH KAJBKYJISITOP.

OueHuBaTh KBaJpaTHbIE KOPHU LEIBIMH  YHUCIAMU U
JIECATUYHBIMU APOOSMHU.
CpaBHUBATH H  YOOPS/I0YMMBATHL  DPALMOHAIBHBIE U

UppalMoOHAJIbHBIE YUCIIA, 3alIHCAHHBIE C TIOMOIIBIO0 KBAJPAaTHBIX
KOpHEH Mp1 HEOOXOIMMOCTH € HAPaBJISAIOLIEH TOMOILBIO.

HUccaenoBarb ypaBHEHHE X2 = d, HaxoJWThb TOYHBIE U
npuOmKkEéHHBIC KOpHU ipu @ > 0.

HccaenoBarh, cBoiicTBAa KBAaJPAaTHBIX KOPHEH, MPOBOJISA
YHUCJIOBBIE HKCIIEPUMEHTBl C HCIOJIb30BAHUEM KaJbKYJISATOpA
(KOoMTIBIOTEPA).

[pumensaiTh cBolicTBA apupMeTHYECKHX
npeodpa3oBaHusi BbIPAKEHUI.

BbinmosHATL mpocreiimme npeodpa3’oBaHWs  BBIPAXKECHHUU,
COZIepXKaIIMX KBaJgpaTHbIE KOpPHU. BBIpakaTb IEepeMEHHbIE U3
reoMeTpHUecKUX M (pu3ndeckux (GopMys Ipyu HEOOXOJUMOCTH C
OIOPOI Ha MPABHUJIO.

BurumcssiTh 3HaYeHUs BBIPAXKEHUM, COEPKALIUX KBaJIpaTHbIE
KOPHH, UCIIOJIB3YS P HEOOXOUMOCTH KaJIbKYJIATOP.
HUcnoab3oBath B XOA€ pelleHUs 3a7a4 dJIEMEHTapHbIC
MIPEJICTABICHUSI, CBSI3aHHBIE C MPUOTMKEHHBIMU 3HAYCHUSIMU
BEJIMYMH.

3HAKOMUTBCS C UCTOPUEN Pa3BUTHS MAaTEMATUKH.

KOpHeil s

Yuciaa u Bpruuciaenus. Crene’Hn
C IeJIBIM IoKa3aTejIeM
(7 9)

CrerneHn C MEITBIM
CrangapTHas 3aluch YnCia.
Pa3mepbr 00beKTOB OKpyXaromiero Mupa (ot
JNIEMEHTAPHBIX YaCcTHUIl JO0 KOCMHYECKHX
00BEKTOB), JJIUTEILHOCTh MPOIECCOB B
OKpYKaroIlIeM MHUpE.

IIOKa3aTcIeM.

®opmMyIHpoOBaTH ONpeaeIeHre CTSIICHH C IeNTbIM MToKa3aTeIeM
(Tpu HEOOXOAMMOCTH TIO BU3YAIBHOMN OTIOPE).

IpeacraBasaTh 3anuch OOJBIINX U MAIIBIX YHCEN B CTAHAAPTHOM
Buze. CpaBHMBATHL UHCIIa U BEJIWYMHBI, 3allMCaHHBIE C
UCIIONIb30BaHuEM crerneHu 10.

Hcnonb3oBaTh 3amMCh YWCET B CTaHAAPTHOM BHUAC IS




CBOMCTBA CTEIICHU C OCJIBIM ITIOKAa3aTCJICM.

BBIPQKEHUS Pa3MEpOB OOBEKTOB, JIMTEIBHOCTH MPOIIECCOB B
OKpYKaroIllleM MHUpe.

@opMyJIMPOBaTh, 3aNMMCHIBATH B CHMBOJIHYECKOiIi (popme U
WLIIOCTPUPOBATh NMPUMEPAMH CBOMCTBA CTENEHU C LENBIM

nokaszareneM  (IIpU  HEOOXOJUMOCTH € HCIOJIb30BaHUEM
BU3YaJIbHOW OIIOPBI).
I[IpumensiTh  cBOWiCTBA  CTEMEHH JUIsI  IpeoOpa3oBaHUS

BBIPQXXEHHI, COJEp)KAIIMX CTENEHH C LEeNbIM IOKa3aTeleM C
UCIOJIb30BAaHUEM  CIIPpaBOYHOM uMHpopManuu. BbIMOJHATH
JAedcTBUSI C YHUCIaMH{, 3alUMCaHHBIMU B CTaHJApPTHOM BHJE
(YMHOXXEHUE, JIelIeHNe, BO3BE/ICHUE B CTETICHB ).

Anredpanyeckne BbIPaKeHUsI.
KBaaparHblii Tpéx4iieH
(CAY

KBanpatubiii TpEXUJIEH. Paznoxenue
KBaJIpaTHOI'O TPEXUJIEHA HA MHOKUTEIIH.

Pacno3nHaBarh  KBaJpaTHBIM  TpPEXUJIEH,
BO3MOHOCTb €r0 pa3j0KeHUs HA MHOKHUTEIH.
PacknagpiBaTh HA MHOMKUTEIU KBAJApPAaTHBIA TPEXWIEH C
HEOTPUIIATEIIbHBIM JTUCKPUMHUHAHTOM TPH HEOOXOIUMOCTH C
OIIOPO Ha AJITOPUTM IPaBUIIA.

YCTaHAaBJIMBATb

AJireOpanyeckue BbIPaKeHusl. Anrebpanyeckas  apoOb.  Jlomyctumble | 3anuchiBaTh anredpanyeckue BolpakeHusd. Haxoaurs 001acTh
Anredopanyeckas 1poob 3HAQUEHHUS] TEPEMEHHBIX, BXOIAUIMX B |ONPEACIICHHUS PAallUOHAIBHOTO BBIPAKEHUS.
(15 9) anreOpandeckue BbeIpaxkeHUa. OCHOBHOE | BHINOJHATH YHCIIOBBIE MOJCTAHOBKH U BBIYMCJSATH 3HAUCHHE
CBOWCTBO anreOpanyeckon IpoOu. | ApoOH, B TOM YHCIIE C TOMOIIBIO KaTbKYIATOPA.
Cokpaienue apooei. ®opMyJIMPOBATH OCHOBHOE CBOWCTBO alire0panyeckoi apoldu u
CrnoxeHue, BBIYUTAHHWE, YMHOXEHHME U |NMPHMEHSTH €ro /Ul IpeoOpa3oBaHus IpoOei.
JieTIeHUE anreOpanvaecKux npo6eil. | BoIMoTHAThL JAeiicTBUSA C anredpanyeckKuMu JpoOsSiMU  MPH
[Ipeobpa3oBaHue BBIpaKEHHH, COEPKAIITNX | HECOOXOAUMOCTH C HAaIMpaBISIIOMICH momoinslo. [IpuMeHsTh
anredpanveckue Ipoou. npeoOpa3oBaHus BhIpAXKEHUM Ui pelieHus 3a1ad. Beipaxkars
nepeMeHHble U3 (opmyn (pU3MUECKUX, TECOMETPUUYECKHUX,
ONMCHIBAIOIIUX OBITOBBIE CUTYyallUM) MPU HEOOXOAWMOCTH C
HaIIPaBJIAIOLIEH [TOMOILBO.
YpaBHenus KBagparnoe YpaBHEHHUE. Henonnoe | Pacno3HaBaTh KBaipaTHbIE ypaBHEHUS.

1 HEPaBEeHCTBA.
KBanpartnbie ypaBHeHHs

KBaJpaTHOE ypaBHeHHE. DopMmysia KOpHEM
KBaJIpaTHOIO ypaBHeHHUs. *Teopema Buera™.

3anucpiBaTh (QOpPMYJy KOpPHEH KBaJpaTHOIO YpaBHEHUS;
peliaTh KBaJApaTHbIe YpPaBHEHUs] — IIOJIHbIE U HEMOJIHbIE (C




(15 49) Pemenne  ypaBHEHWH, CBOASIIMXCSA K |HCIIOJH30BAHHEM CIIPABOYHON MH(OpMAIINN).
KBaJIPATHBIM. [Ipocreitmme npoOHo- | [IpoBoauTh  mpocTeiilime  HCCAEI0OBAHUSI  KBaJPaTHBIX
palnMoHaIbHbIE YPABHEHUS. YpaBHEHHUH.
Pemenne TeKCTOBBIX 3agady ¢ noMouUlblo | PemaTh ypaBHeHMsl, CBOIAIMECS K KBaJPaTHBIM, C IIOMOILBIO
KBaJPaTHBIX YPABHECHUM. npeoOpa3oBaHuil ¥ 3aMEHON MEPEeMEHHON C OMOPOH Ha aIrOPUTM
IpaBuJja.
Habnrogate M aHaJIM3MPOBATB CBSA3b MEXKAY KOPHSAMH U
Koa(duIMeHTaMH KBaJAPaTHOTO YPABHEHHUS.
*TIpuMeHsTh TEOpeMY Buera JUIs peLieHus
3a/1a4 (C UCIOIB30BaHUEM OOpa3ia)™.
Pemats TekcTOBBIE 3aayl  aIreOpandeckuM CIOCOOOM:
MEPEXO/IUTh OT CJIOBECHOH (HOPMYIHUPOBKM YCIOBUS 33Jaud K
aireOpanveckod MOJENIu MYTEM COCTaBJICHHS ypaBHEHHs (IIpU
HEOOXOIUMOCTH C  HampaBIAIOIIEH TOMOIIBIO);  pelaTh
COCTaBJIEHHOE YpaBHEHUE; HHTEPIIPETUPOBATH PE3YJIbTAT.
3HAKOMHUTBCS ¢ UCTOPHEH Pa3BUTUS aareOpsbl.
YpaBHeHus JInneiinoe ypaBHEHUE c nByMs | Pacmo3HaBaTh JIMHEHHBIE YPABHEHHUS C ABYMS IEPEMEHHBIMH.
n HepaBeHcTBa. Cucrembl NepeMeHHbIMH, ero rpaduk, npumepsl|CTpouTh TrpaduUKM JHUHEHHBIX YpaBHEHUH, B TOM 4MHCIe
YPaBHeHHUil pelIeHns ypaBHEHUH B 1I€JIbIX YHCIIaX. ucnoab3ysi uudposbie pecypcsbl (Ipy HEOOXOAUMOCTH C
(13 4) Pemenne  cucreM — ByX  JIMHEHHBIX | OIIOPOM Ha aJTOPUTM Y4eOHBIX ACUCTBUIL).

YpaBHEHUH C  JBYMs  IEPEMEHHBIMH.
IIpumepsl peleHuss CUCTEM HEIMHEWHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMH.
*T'padnyeckas MHTEpIIpETALUS YPABHEHUS C
IBYMsI TIEPEMEHHBIMU U CUCTEM YpaBHEHUU
C IByMs NEPEMEHHBIMU ™.

Pemenne TeKCTOBBIX 3aJad € MOMOIIbIO
CHCTEM YPaBHEHHUH.

PaznuyaTtes napajuleNbHbBIE M MEpeceKaroluecs NpsMble M0 UX
YPaBHEHHUSM.

Pemath CuCTEMBI JBYX JMHEHHBIX YPAaBHEHUW C JIBYMs
IIEPEMEHHBIMU MTOJCTAHOBKOM U CIIOKEHUEM.

Pematp npocTeiire CUuCTEMbI, B KOTOPBIX OJHO U3 YpaBHEHUU
HE SIBJIICTCS TMHEWHBIM IPU HEOOXOIUMOCTH C HalpaBJIsIOLIeH
MTOMOMUIBIO.

*TIpuBoauTh rpaguyeckyl0 HMHTEPNpPeTAlMI0  PEIICHUS
YpaBHEHHUS C IBYMsI IEPEMEHHBIMU U CUCTEM YpaBHEHUI ¢ IByMs
MePEeMEHHBIMH. *

Pemiath TeKCTOBBIE 32/1a4M alreOpanueckuM CIIOCOOOM.

YpaBHeHus

YucoBble HEPABEHCTBA U UX CBOMCTBA.

DopMyIHPOBATH CBOMCTBA YHCIIOBBIX HEPABEHCTB,




U HEpaBC€HCTBA. HepaBeHCTBa
(12 v)

HepaBeHcTBO ¢ OIHOHM  IIEPEMEHHOM.
JIuHelinbple HEpPaBEHCTBA C OTHOH
nepeMeHHo u ux pemeHue. CucreMsl
JIMHEMHBIX HEpPaBEHCTB c OJHOM
IIEPEMEHHOM U UX pELICHUE.

N3obpaxenune pelieHus JIMHEUHOTO

HEPaBEHCTBA M HUX CHUCTEM Ha YHCIOBOM
MPSMOM.

WJUTFOCTPUPOBATH UX HA KOOPAUHATHOMN MPSAMOM.

IIpuMeHsATH CBOIiCTBA HEPABEHCTB B XO/I€ PEILIEHUS 3a1a4.
Pemiatp JMHEHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM,
n300pakaTh pellieHHe HepPaBEHCTBA Ha YUCIOBOM MPSMOH.
Pemath cuCTEMBbI JTMHEHHBIX HEPABEHCTB, N300pakaTh peIIeHUE
CHCTEMBbl HEPAaBEHCTB Ha YMCJIOBON NPAMOM IPU HEOOXOIUMOCTH
C BU3YaJIbHOM OIIOPOM.

DOyHKIUA. [Monsarne ¢ynxnuu. O6nacte onpenencHus | Mcmoab3oBaTh  QYHKIMOHAIBHYIO  TEPMHHOJOTHI0 M
OcHoBHbIE Y MHO’KECTBO 3HaueHUH QyHKIuU. CriocoObl | CHMBOJIHKY.
MOHATUSA 3aaHus (QyHKIHH. BoruncasaTs 3Hauennss pyHKUMN, 3aaHHBIX (Qopmynamu (Tpu
(549) I'paduk dynkiuu. CBoiicTBa (YHKIMH, X |HEOOXOAMMOCTH HCIOIb30BaTh KAJIBKYJISATOP); COCTABJATH
oToOpakeHHe Ha TpaduKe. TAGJMIbI 3HAYEHU (YHKIUH.
CTpouTh N0 TOYKaM rpaduku QyHKINH.
OnuceiBaTh cBOMcTBa (QYHKIIMM Ha OCHOBE €€ Irpauyeckoro
MpEJCTaBICHUsT TpPU  HEOOXOJUMOCTH C  HaNpaBIsIOLIEH
MTOMOLUIBIO.
Hcnoab3oBaTh  (QYHKUMOHAIBHYIO  TEePMHHOJOTHI0O  H
CHMBOJIHKY.
HccnenoBarh mnpuMmepbl rpadukoB, OTpa)kKaroMIMX peadbHbIe
npoueccsl U siBjaeHUs. [IpMBOAUTHL NMPUMeEPBI MPOIECCOB U
SIBIIGHUH C 33/IaHHBIMH CBOHCTBaMHU.
Hcnonb30BaTh KOMNBIOTEPHBbIE MPOTPAMMBI JUISl TOCTPOEHHUS
rpadukoB QyHKINN U U3y4EHUS UX CBOHCTB
DOYyHKIUH. Urenue u nocrpoenue rpapukoB ¢pyHkiuil. | Haxoaurs ¢ momoubio rpaduka QyHKINY 3HAaU€HUE OJTHOM U3
YucsoBbie [Tpumepsr rpadukoB GbyHKIHH, | paccMaTpUBaeMbIX BEIMYUH 110 3HAYSHUIO JIPYTOM.
byHkunn OTPAXKAIOILIUX PeaIbHbIC IIPOLECCHI. B HecnoXkHBIX ciydasx BbIpa:kaTh (opmMyJioi 3aBHCHMOCTH
9 ) OYHKIMY, ONHUCHIBAIOUIME MPSIMYIO U |MEXKIY BEJIMUUHAMH.
o0OpaTHyt0 MPONOpLIHOHANIbHBIE | OMUCHIBATh  XapakTep W3MEHEHMs] OJHOW BEIMYMHBI B

3aBUCHMOCTH, UX Tpaduku. ['unepbona.
I'paduk dysKIIH Y = X2

3aBUCUMOCTH OT U3MEHEHHUSI IPYTOi
PacnosnaBath Buabl wu3ydaeMbix (yHkimid. Iloka3piBaTh
CXeMATHYECKH TIOJIOKEHHE Ha KOOPJIWHATHOW IUIOCKOCTH




— 2y =3y = — k.
Qyukmuny = X5,y = X4y = VY =
*rpaduueckoe penieHrue ypaBHCHUH U
CUCTEM YPaBHEHUH.™

GyHKImit BHJIA: y = X2 y = x5,

rpauKoB

_ _k
y=+xy ==
Hcnoab3oBath PyHKIHOHAJIBHO-TPA(HYECKHUE
npeaAcTABJIEHHS IS PEIICHUS U UCCIIEI0OBaHUS YPABHEHUH U
CHUCTEM YpaBHEHUM.

IIpumeHaTh HUpPOBBIE pecypchbl U MOCTPOEHUS IPapHUKOB
GbyHKINH.

IToBTOpEHUE
H 00001IeHNEe
(6 9)

[ToBTOpEHUE OCHOBHBIX MOHATHH U METOJIOB
KypcoB 7 u 8 KJ1accoB, 0000IICHIE 3HAHHIA.

I[IpumeHsITH C€HOCOOBI CPaBHEHUS 4YHCEJ, BBIUYUCICHUH,
peoOpa3oBaHuil BbIPAXKEHUM, peIlIEHUs] ypaBHEHUM.
OcyuiecTB/IATh CAMOKOHTPOJIb BBINOIHACMBIX JIEHCTBHHA H

CaMOIIPOBEPKY pe3yibTaTa BBIYUCICHUN, MPEOOpa3OBAHMUIA,
MOCTPOCHUH.
Pemiars 3amaum M3 peajibHOM  KU3HH, MPHUMEHATH

MaTeMaTHUYeCKue 3HaHUs M1 pelIeHHus 3afad U3 APYrux
MIPEMETOB.

Pemiath TekcTOBBIE 32/1a4H, CPABHUBATH, BLIOMPATH CIIOCOOBI
peIIeHus 3a1a4u.

9 kjaacc (ae meHee 102 )

Ha3Banmue
pa3aeJa (TemMbl)
Kypca (44cj10 4acoB)

OcHoBHOe coaepKaHue

OcHoBHBIE BU/BI eSIT€IbHOCTH 00y4aI0IIMXCS

Yucja 1 BbIYUCIEHU.
JeiicTBUTEIbLHBIE YMCJIA

O

PanunoHannHBIC qucia, *I/IppaI_II/IOHaJ'IBHBIe

YJHCcIIa, KOHEYHEIE 51 OecKOHEUHbIE
JIECATUYHBIC IpooH. MHOXeCTBO
JIEHCTBUTEIIPHBIX YHCEII, JCHCTBUTEIBHEIC
ypclla Kak OECKOHEUYHBIE  [IECSITHUYHBIE
poowu. Bzaumuo OJTHO3HAYHOE
COOTBETCTBHUEC MEXKITY MHO’KECTBOM

PasBuBarp mnpeacraBjeHusi O UHCIAX: OT MHOXKECTBA
HaTypaJbHbIX YHCEN 10 MHOKECTBA JEHCTBUTEIbHBIX YUCEN.
O3HaKOMHUTHCA c BO3MOXKHOCTBIO MIPEACTABIICHUS
JIEWCTBUTEIILHOTO YHCIIa KaK OSCKOHEYHOUW JECATUYHON IpolwH,
NPUMEHSATHh JICCATUYHbIE TNPHUOIIKEHUS PAlMOHAIBHBIX U
HMppalOHaIbHBIX YUCEN.

*3anuceiBaTh, CpPaBHHUBATh U yHopsiA04MBaThH




NEHUCTBUTENBHBIX YHUCEI M MHOXECTBOM
TOYEK KOOPJAMHATHOM MIPSMOM.

CpaBHeHue JEHUCTBUTEIBHBIX quced,
apudmernyeckue neicTBUs c
JEHCTBUTENbHBIMU YUCIIAMU. ™
[Ipubnmx€HHOEe  3HA4YEHHE  BEJIUYUHBL,
TOYHOCTH MPUOIKEHHUS.

Oxpyrnenue umcen. [lpukuaka U oreHka
pe3yJIbTATOB BEIYMCIICHUM.

JIEUCTBUTEIIbHBIC YK CIIa™.

BbInoyHATL, codeTas YCTHBIE W IIMUCbMEHHBIE IIPUEMBI,
apumernyeckue JIeficTBUS C pPaLMOHAIBHBIMU YHUCIAMY;
HAXOJAUTh 3HAYEHHUs CTENEHEW C LEeIbIMM [OKa3aTeasiMU U
KOPHEW; BLIYUCJIASTH 3HAUCHUS YUCIOBBIX BBIPAKECHUH.
IMosyunTs mnpeacTaBjieHHe O 3HAYUMOCTU JECHCTBUTEIBHBIX
YHCEJI B IPAKTUYECKOM IEATEIIBHOCTU YEJIOBEKa.
AHaM3MPOBaTh M JeJaThb BBIBOAbI (110CJIE COBMECTHOIO
aHaJIM3a) O TOYHOCTU MPUOMHKEHUS JIEUCTBUTEIBHOIO YHCIIa
IIPU PELICHUH 3a/1au.

OKpyrifiTh JEHCTBUTEIBHBIE YNCIIA, BHIMOJHATH NMPUKUIAKY
pe3yspTaTa  BBIYMCICHUH, OLEHKY 3HAUYE€HUH  YUCIIOBBIX
BBIPAKCHUM.

3HAKOMMTHCS C UCTOPUEN pa3BUTHS MATEMATUKH.

YpaBHeHus JIuneitnoe YpaBHEHHUE. Pemwenne |OcBanBaTh, 3anoMMHATL M MNPUMEHATH Trpaduyeckue
U HepaBeHCTBA. YPaBHEHUH, CBOJSAILINUXCS K TUHEUHBIM. MeTObl IIPU PEIICHUH ypaBHEHUM, HEPABEHCTB U MX CUCTEM
YpaBHeHus KBanpatHoe ypaBHEHHUE. Pemenue | (mpr HEOOXOIMMOCTH C ONOPOM HA aNTOPUTM  YYEOHBIX
¢ OXHOM YpaBHEHUH, CBOJIAIIUXCS | ACUCTBUN).
nepeMeHHOMn K KBaJipaTHBIM. bukBanpaTHbie ypaBHeHUs. |Pacmo3HaBaThb 11ebIe U IPOOHBIC YpaBHEHUS.
(14 9) *TIpumeps! pelleHus: ypaBHeHU TpeTbell U | PemaTh JMHeliHbIe W KBaJpaTHbIe YpPaBHEHHsI, YPaBHEHUS,
4eTBEPTOM CTETEHEW pa3lIoKEHUEM Ha|CBOIAAIIMECS K HHUM, MpOCTeHIne IpoOHO-paIlOHAbHBIE
MHOKUTEIH. ™ YpaBHEHUS.
Pemenue IpoOHO-panroHanbHbIX | [IpeasiaraTe BO3MOXKHBIE CLIOCOOBI pPELICHHs] TEKCTOBBIX 3aj1ad,
ypaBHEHUH. o0cyk1aTb MX W PpeliaTh TEKCTOBBIE 3aJa4d pPa3HbIMU
Pemenne TekCTOBBIX 337249 areOpanyecKuM | CIIocoOamH.
METOJIOM. 3HAKOMHTBCS ¢ HCTOPHE Pa3BUTHUS MATEMATUKU
YpaBHeHust JIuneitnoe YpaBHEHHE c IByMs |OcBaMBaTh W NPUMEHATH NPUEMBI PELICHUS CHUCTEMBI JIBYX

¥ HepaBeHCTBA.
Cucrembl ypaBHeHHH

(14 1)

MIEPEMEHHBIMH U €T0 IpaduK.

Cucrema JBYX JMHEHHBIX YPAaBHEHUN C
IByMsl TIEPEMEHHBIMM M €€ peLICHHUE.
Pemenue cucreM AByX ypaBHEHHH, OJHO U3
KOTOpBIX JHMHEMHOE, a Jpyroe — BTOpPOU

JIMHEWHBIX YPABHEHHI C JIByMs TIEPEMEHHBIMU M CUCTEMBI JIBYX
YpaBHEHUH, B KOTOPBIX OJIHO YPAaBHEHUE HE SIBISETCS JIMHEHHBIM
(TI0 BU3yalIbHOM O10pe).

Hcnoab3oBaTh (QYHKIIMOHATBLHO-TPAPUUECKUE TPEICTABICHHSI
JUIS pelieHHs] U UCCJIeI0BAHNsl YPABHEHUH U CHCTEM.




CTEIEHHU.
I'paduueckast HUHTEPHpPETALUS  CHCTEMBI
YPaBHEHUH C ABYMsI [IEPEMECHHBIMH.
Perirenne TEKCTOBBIX 33124 areOpandecKuM
CII0COOOM.

AHAJIM3UPOBATh TEKCTHI 3a/1a4, peliaTh UX aaredpandeckum
CIocoOOM: MepPexXoauTh OT CJIOBECHOH (POPMYIMPOBKH YCIOBHS
3a71auu K anreOpanyeckoi MOJeNu MyTEM COCTaBICHHS CUCTEMbI
YpaBHEHHUI; pemaTh COCTaBICHHYI0 CHCTEMY YypaBHEHUI;
HHTEPNPETHPOBATH PE3YJIbTAT.

3HAKOMMTBCS € HCTOPHEI Pa3BUTHS MATEMAaTUKU

YpaBHeHus

U HepaBeHCTBA.
HepaBencrBa
(16 v)

YucnoBble HEPABEHCTBA U UX CBOMCTBA.
JInnennrie HEPaBEHCTBA c OJJHOU
IIEPEMEHHOM U UX pELICHUE.

CucreMbl JIMHEHHBIX HEPABEHCTB C OJIHOU
IIEPEMEHHOM U UX pELICHUE.

KBanpaTHble HepaBeHCTBA U UX PEILICHUE.
I'padmueckas mHTEpIIpETALIS HEPABCHCTB U
CUCTEM HEPABEHCTB C JBYMS IEPEMEHHBIMHU.

Yurarh, 3anucbiBaTh, MNOHUMATb, WHTEPIPETHPOBATH
HEPaBEHCTBA; UCIO0JIb30BATh CUMBOJIMKY U TEPMHHOJIOTHIO.
BoinoHsTh NpeoOpa3oBaHMsl HEPABEHCTB, MCMOJIB30BATH IS
peoOpa30BaHuUs CBOWCTBA YHCIIOBBIX HEPABEHCTB.
Pacno3HaBaTh JUHEIHbIC U KBAJpaTHbIC HEPABEHCTBA.

Pematrs  nuHelHblE HEPABEHCTBA, CHUCTEMBbl JIMHEHHBIX
HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIIMX KBaJIpaTHOE
HEPaBEHCTBO, U PeLIaTh UX; 00CYKAATH [10JyYCHHbIE PELLICHHUS.
N3006paxkaTh pelieHre HEPaBEHCTBA U CUCTEMbl HEPABEHCTB Ha
YHUCIOBOM MpPSAMOM, 3aNMCBHIBATH PEIIEHUE C IOMOUIBIO
CHUMBOJIOB.

Pemath KBajpaTHble HEPAaBEHCTBA, MCIONB3Ys TIpaduueckue
MIpPEJICTaBICHHUS.

OcBauBaTh W NPHUMEHSITb HEPABEHCTBA IIPU PELICHUU
pa3IMYHBIX 33]a4, B TOM YHCJI€ IPAKTUKO-OPHUEHTHPOBAHHBIX.

DOyHKIUH
(16 4)

KBagpatuunas QyHkuus, e€ rpaduk Hu
CBOIICTBa. [TapaGoua, KOOpPIUHATHI
BEpLIMHBI  MMapaloiibl, OCh CHMMETPUHU
mapadoJIbI.

CrenenHble (YHKIMH C HaTypaJbHBIMU
nmokaszareiasiMu 2 u 3, uUx rpadukua u
CBOMCTBA.

I'padukn Qynkmmii: y = kx, y = kx + b, ,

y=axty=acy=+xVy :s.

Pacno3naBaTh BU/bl U3y4aeMbIX (QYHKIHI; HILTHOCTPHPOBATH
CXeMATHYEeCKH, O0BSICHATH PAaCIOJIOKEHUE HAa KOOPAMHATHOU
TUIOCKOCTH rpadukoB pyHKImid Buga: Y = kx,y = kx + b,,y =
ax?, y = axd,
- _k o
Y = v/X, Y = = B 3aBUCHMOCTU OT 3Ha4eHMH KO>()(DHUIUEHTOB;
X

OIKMCHIBATh UX CBOWCTBA.

Pacno3HaBaTh KBaApaTUYHYIO (QYHKIUIO TTO popMyIIE.
IlpuBoauTHL TPUMePbI KBAJPAaTUYHBIX 3aBHCUMOCTEH U3
peanbHOM JKU3HHU, PU3UKH, TEOMETPHH.

BoisiBasite 1 000011aTh OCOOCHHOCTH Tpaduka KBaApaTHUHON




Qyskuun  y = ax? + bx + ¢ HEOOXOMUMOCTH  C
HAIPAaBJIAIONIEH TOMOIIIBIO).

CtpounThb 1 N300pakaTh cxeMaTH4YeCKH rpa(uKy KBaJpaTHUHBIX
(yHKIMA, 3a7aHHEIX hopMydaMu BHAay = ax2, y = ax’> + q, Y
=a(x +p)>, y=ax’ + bx + ¢ (opu HeOOXOAUMOCTH C
BHU3yaJIbHOW OTIOPOiA).

AHAJIM3UPOBATH U MPUMEHSATDH CBOHCTBA U3Y4YEeHHBIX (DYHKIUI
JUIST UX TOCTPOCHUS, B TOM YHCIE C MOMOIIBIO IH(PPOBBIX

pecypcoB.

(mpu

YucaoBnie mocjaea0BaTeJIbHOCTH
(15 v)

[ToHsATHE YUCITOBOM MOCIIEA0BATEILHOCTH.
3ananue MOCJIEI0BATEILHOCTH
pexyppeHTHOH dhopMyIoit u popmysoii N-ro
qJIeHa.

Apudmernueckas U reoMerpuyeckas
nporpeccuu.  PopMynbl  N-r0  4ieHa
apupMeTHyecKol M TeOMETpPUUYECKOU

MIPOTPECCUM, CYMMBI IEPBBIX N WICHOB.
*M300paxeHne 4aeHoB apupMETUIECKONH U
F€OMETPUYECKON IPOTrpeccuid TOYKaMHM Ha
KOOPAMHATHOU IIJIOCKOCTH.

JIMHEeWHBIN ¥ SKCTIOHEHIIMATIbHBINA POCT.
Cr0XHbIe TPOLIEHTHI. ™

OcBauBaTh M MPUMEHATH UHICKCHbIE 0003HAUCHUS, CTPOHUThH
peudeBble BbHICKA3bIBAHHUSI C HCIOJIb30BAHUEM TEPMHUHOJIOTHH,
CBSI3aHHOM C MOHSATUEM MOCIIEI0BATEILHOCTH.

AHaau3upoBaTh GopMyily N-TO YWieHa M0CIE10BATEILHOCTH UIIH

PEKYPPEHTHYIO bopmyny U BBIYHCJISATH YJICHBI
IIOCJIEI0BATEIBHOCTEH, 3aJIaHHBIX ITUMH bopmynamu.
YcranasiauBatb 3aKOHOMEpPHOCTh B IIOCTPOECHUNU

MOCJIEIOBATEIFHOCTH, €CIIM BBIIIMCAHBI NEPBBIE HECKOJIBKO e
YJICHOB.

PacnosnaBare  apupMeTHuecKyro U
IPOTPECCUU NPH pa3HBIX CrIoco0ax 3aJaHMs.
Pemath 3a7auu ¢ HCHOJNb30BaHMEM (GOpMyNT N-TO wiIeHa
apu(METUYECKOH U TE€OMETPHUYECKOW MPOrpeccHil, CyMMBI
MEPBBIX N WICHOB C OTMIOPOH Ha CIPABOYHYIO HHPOPMAITHIO.
*U300paxkaTh WICHBl IOCIEIOBAaTEIILHOCTH TOYKAMU Ha
KOOPJMHATHOMN TIIIOCKOCTH ™.

PaccmaTpuBaTh NpuMepbl NPOLECCOB M SIBJEHUH U3 peanbHON
KM3HHU, WUTIOCTPUPYIONIHNE W3MEHEHHE B apH(pMeTHIecKOu
IPOTPecCud, B TE€OMETPHUECKOW Mporpeccuu; *n3o0pakaTh
COOTBETCTBYIOIIINE 3aBUCUMOCTH IpapuuecKu™.

Pemats mnpocreiimme 3agayM, CBS3aHHBIE C YHCIOBBIMU
MOCNIE0BATENbHOCTAMU, B TOM YHCJE 3aJaud M3 peallbHOM
KU3HM €  WCIONB30BaHMEM  LU(QPOBBIX  TEXHOJOTUH
(37IEKTPOHHBIX TA0IHII, TPAPUIECKOTO KATBKYIATOPA U T.I1.).

reOMETPHIECKYIO




*PemaTh 33/1a4 HA CJIIOXKHBIE MIPOLICHTHI, B TOM YKCJIE 3aa41 U3
pealibHOM MPAKTUKH (C HUCTIONB30BAaHUEM KaJIbKYJISTOpa).™
3HAKOMUTBCS ¢ HCTOPHEN Pa3BUTHS MAaTEMAaTUKH.

IoBTOpEHME,
00001IeHHE,
cUcTeMaTH3alus 3HAHMUI
(18 u)

Yuciia u BoIYMCIeHH (3aMKUCh, CPAaBHEHHUE,
IEHUCTBUS C JCHCTBUTECIBHBIMHM YHCIAMHU,
YUCIOBas MpsiMas; MPOLIEHThI, OTHOILICHUS,
MPOTIOPIIMY; OKpYTJIEHUEe, MPHUOIMKEHUE,
OIIEHKA;  pEIIeHHE  TEKCTOBBIX  3ajad
apu(METHIECKUM CITIOCOOOM).

AJredpanyeckue BbIpa:KeHH st
(mpeobpazoBanue anredpanvecKux
BBIP)KEHUH, TOMMYCTUMBIC 3HAUCHUS ).
DOyHKIHT (moctpoenue, CBOICTBa
H3y4YEHHBIX GyHKIUM; rpaduueckoe
peleHre ypaBHeHUH U UX CUCTEM).

OnepupoBarh MNOHATHAMM: MHOXECTBO, IIOAMHOXKECTBO,
olepalnyy HaJ MHOXXECTBAMH, HCHOJb30BaTh Tpaduieckoe
IIPEJICTAaBICHUE MHOXKECTB Ul OIIUCAHUS PEaJIbHbIX IIPOLIECCOB U
SIBIICHHIA, TIPY PEIICHUH 3a]1a4 U3 APYTHX y4eOHBIX MPEIMETOB.
AKTyaJIN3MpOBaTh TEPMHMHOJIOTHI0O H OCHOBHbIC [CHCTBUS,
CBSI3aHHbIE € 4YMCJIAMHU: HATYPAIBHOE 4YHUCIO, IIPOCTOE U
COCTAaBHOE YHUCIA, ACIMMOCTb HATypajbHBIX YHCEN, INPU3HAKU
JIEIMMOCTH, 1I€JI0€ YHUCIIO, MOAYJb 4HcCa, OOBIKHOBEHHAas U
JecaTU4Has ApoOu, CTaHIAPTHBIA BUA 4Kcia, apudMeTHuecKuit
KBaJPaTHBIN KOPEHb.

BbInoJHATL JeHCTBUS, CPABHUBATH M YIIOPSAA04YMBATh YUCIIA,
MIPEACTABIIT YHCIA HAa KOOPAMHATHOM MPSAMOHM, OKpPYIJIATH
YKCIa; BBINOJHATL MNPUHKUAKY M OLEHKY pe3yibTara
BBIYMCIICHH.

PemiaTh TekcTOBBIE 3a1a4H ApUPMETHUECKUM CIIOCOOOM.
Pemiate npakTu4eckue 3aJa4u, COAEpKaNIUE IPOLIECHTHI, 1011,

YacTH, BbIPaXXAIOIIME 3aBUCUMOCTU: CKOPOCTb — BpeMs —
paccTostHuEe, IIeHa — KOJHWYECTBO — CTOMMOCTh, OOBEM
paboTel — BpeMsi — MPOU3BOAUTEIHLHOCTH TPY/A.

Pa3ouparh peasbHble KU3HEHHBIE CUTYalluH, GOpMyJIHpPOBATH
UX Ha S3bIKE MAaTEMATUKH, HAXOAUTH pELICHUE, NPUMEHSSA
MaTEeMaTHYECKHN anmnapar, HHTEePIPeTHPOBATHL PE3yIbTaT
OnepupoBaTh NOHATHUSAMM: CTEINEHb C LEIBIM IIOKA3aTeleM,
apudmeTnyeckuit KBa/IpaTHBIN KOpEHB, MHOT'OYJIEH,
anredpanveckas JpoOb, TOXKIECTBO.

BbINoOJHATL OCHOBHBbIE JeificTBHMS: BBINOJIHATH PACUETHl I10
dopmynaM, mpeoOpa3oBLIBATh IElble, APOOHO-PALMOHATbHbIE
BBIDAXCHUSI U BBIPAXEHUS C KOPHAMH, pEalN30BBIBATH
pa3joKEHUE MHOTOWIEHa HAa MHOXUTEIU, B TOM 4HCIE C
UCMOJb30BaHUEM (OpPMyS pa3HOCTH KBaJpaTOB M KBajapaTa




CYMMBI U Pa3HOCTH (C OMOPOH Ha CHPABOYHYIO MH(POPMAIHUIO);
HAXOJHUTh [JOIYCTHUMbIE 3HAYCHHsI MEPEMEHHBIX JUIs JPOOHO-
palMOHAIBHBIX BBIPAKEHUN, KOPHEH.

MopaeaupoBath ¢ IOMOILBIO (OPMYN pealbHble MPOLECCH U
SIBJICHUS.

OnepupoBath mOHATHAME: QYHKIMSA, TpaduK QYHKIUHN, HYIU
(GyHKINH, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA, IPOMEXKYTKH
BO3pacTaHus, yObIBaHUS, HAHOOJIbIIEE U HAUMEHbIIIEE 3HAYCHUS
(GyHKIIH.

AHAJTU3NPOBATh, CPABHUBATH, 00CYKIATh CBOWCTBA (DYHKIIMH,
CTPOUTH UX TPapUKU.

OnepupoBaTh NOHATHSIMU: INPSAMas MPONOPLUOHAIBHOCTD,
oOpaTHasi ~ NPONOPLUUOHAIBHOCTb,  JIMHEWHas  (QyHKUUS,
KBajapaTuuHas QyHKIus, mapadoia, runepoona.

Hcnoab3oBaTh rpapuKu 1JIs ONIPEIEICHUS CBOMCTB, IPOLIECCOB
U 3aBUCUMOCTEW, IJI pEUIeHHs 3a1ady U3 JIPYTUX Y4eOHBIX
IIPEAMETOB M PEAIBHOW JKHU3HHU; MOJEJUPOBATH C IOMOIIBIO
rpaMKOB peabHbIe MPOLECCH U SBICHHUS.

Bripaxkarts popMysiaMu 3aBUCUMOCTU MEXKAY BEIIMUMHAMU.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS» (IIO TOJAM OBYYEHMUS)

7 kiaacc (He MeHee 68 )

HasBanmue
pasnesa (TemMbl)
Kypca (4MCJ10 4acoB)

OcHoBHOE coaep:xaHue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00y4AO M XCS

IIpocreiimme
reomerpu4yeckue (purypst
U UX CBOMCTBA.
HN3mepenue
reOMeTpPHYEeCKUX BeJIHYHH

[Ipocreiiimme reomeTpuyecKue OOBEKTHI:

TOYKH,  TpsIMble, JTydd H©
MHOTOYTOJIbHUK, JIOMaHasl.
CMexHbIE U BEPTUKAJIBHBIE YTJIbI.
PaGora ¢ mpocreimmmMu 4epTerkamu.

YTJIBI,

®opmMyJMpPOBaTH OCHOBHBIE ITOHATHS U OIIPEIEICHUS.

Pacno3HaBaTh  M3y4YeHHBIE  TeOMeTpuUUeckue  (Qurypsi,
ompenessitb MX B3aUMHOE pPAacCIIOJIOKEHUE, BBINOJHATH
YepTEXK MO YCIOBHIO 33a/1auu (C UCIOIb30BAHHEM CMBICIOBOM
OTOpBI: HABOJAIINE BOMPOCHl W/WIM aNropuTMa Yy4eOHBIX




(14 4)

N3MepeHne TMHENHBIX U YIJIOBBIX BEJIMYHH,
BBIYMCIICHHE OTPE3KOB U YIJIOB.

[lepumerp u IUI0IIA/b ¢buryp,
COCTaBJICHHBIX U3 MPSAMOYTOJIbHUKOB.

JIEUCTBHI).

IIpoBoauTh NpoCTENIINE OCTPOCHUS C TOMOILBIO LIMPKYJIS U
JINHENKH.

N3mepsTh JIMHEWHBIE U YTIIOBBIE BETNYMHBI TEOMETPUUYECKUX U
NPAaKTUYECKUX OOBEKTOB.

OnpenensiTb «Ha TJa3» pa3Mepbl peallbHbIX OOBEKTOB,
NPOBOAUTH TPYOYIO OLIEHKY UX Pa3MepOB.

Pematp 3a7aun Ha BBIYMCIICHHE JJIMH OTPE3KOB U BEIUYUH
YTJIOB.

PemaTp 3a/1auu Ha B3aMMHOE PACIIOIOKEHUE T€OMETPUUECKUX
¢uryp.

IIpoBoauTh KiIaccu(PUKALMIO YIIIOB, BHIYHCIATH JIMHEWHBIE U
YIJIOBbIE BEJIMYHMHBI, MPOBOAUTH HECJOKHbIE HEOOXOJUMbIE
JIOKa3aTeJIbHbIE PACCYKICHHUS.

3HAKOMUTHCS C UCTOPUEH pa3BUTHS TeOMeTPHH.

TpeyrojabHuku
(22 v)

[lonsiTHE O paBHBIX TPEYroJbHUKAX U
MEPBUYHBIE TIPEACTABICHUS O PaBHBIX
(KOHTpysHTHBIX) ¢urypax. Tpu mpusHaka
paBEHCTBA TPEYTOJIBHUKOB.

[Ipu3Haku  paBeHCTBA  MPSIMOYTOJIBHBIX
TpeyroibHUKOB.  CBOWCTBO  MeIUaHbI
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOepeHHBIE W pPaBHOCTOPOHHHUE
TpeyroibHuKU. Ilpu3Haku U cBOHCTBa
PaBHOOEAPEHHOTO TPEYTOIbHUKA.

[IpotuB OombIIell CTOPOHBI TPEYroJIbHHUKA
JIEKUT OOJBIINI YTOJI.

[Ipocreiile HepaBeHCTBA B TI'E€OMETPUH.
*HepaBeHcTBO TpeyrosibHHKa. HepaBeHCTBO
JIOMaHOM™.

[IpssMOyToNbHBIA TPEYTOJBHUK C YIJIOM B
30°.

[lepBble TOHATHA O OKa3aTEeIbCTBAX B

Pacno3dHaBath mapbl paBHBIX TPEYrOJIBHUKOB Ha TOTOBBIX
yepTexkax (C ykazaHUEM IPU3HAKOB) MPU HEOOXOAMMOCTH C
BHU3YyaJIbHOU OIIOPOM.

BoiBoauTh  cineactBus  (PaBEHCTB  COOTBETCTBYIOLIUX
HJIEMEHTOB) U3 PAaBEHCTB TPEYrOJIbHUKOB.

®opmMyJIMpOBaTH OIpEe/IeIIeHUS: OCTPOYTOJIBHOTO,
TYNOYTOJIBHOTO, IIPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OHCCEKTPHUCHI, BBICOTHI,
MEAMaHbl TPEYroJIbHUKA; CEPEIMHHOIO IEpPHEHAMKYIIpa
OTpe3Ka; INepuMeTpa TPEYrojdbHUKA INPH HEOOXOIUMOCTH C
ONOpPOM Ha aJIFCOPUTM IIpaBUIIA.

@opMyJMpoOBaTh CBOWMCTBA M TPU3HAKK DPABHOOEIPEHHOIO
TPEYrOJIbHUKA.

CTpouThb 4EepTEKH, pemiaTh 3a1a4M C IOMOIIBIO HAXO0XKICHHUS
pPaBHBIX TPEYTOJILHUKOB.

IIpumensTs NPU3HAKA  PAaBEHCTBA  IPSAMOYIOJbHBIX
TPEYrOJIbHUKOB B 3a4adax (C HCIIOJIB30BAHHEM CMBICIOBOM
ONOPBI: HABOJMAIIME BOMNPOCH W/WIM aIrOpUTMa Y4eOHBIX




TE€OMETPHUH. JENCTBUN).
Hcnonb3oBats LUGDPOBBIE PECYPCHl UISI  HCCJIEA0BAHHSA
CBOWCTB M3y4aeMbIX QUTyp.
3HAKOMHUTBCS € HCTOPHEH Pa3BUTHS T€OMETPUU.
ITapajuieqbHbIe IPsSIMBIE, CyMMa [lapannenpHple  mpsMble, HMX CBOWCTBA. | POpPMYJHMPOBATHL  NOHATHE  I[APAJUICIBHBIX  INPSAMBIX,

YIJIOB TPEYroJibHUKA

HaKpGCT Jexamue, COOTBETCTBCHHBIC U

HAXOAUTh IMPAKTUUCCKHUE IIPUMCEPHI.

(14 9) OJIHOCTOpPOHHUE yribl (0Opa3zoBaHHbIe Npu | A3yyaTh CBOWCTBa YIJIOB, 0Opa30BaHHBIX IPH MEPECEUEHHUU
MEPECEYCHUN  MapajUIeNIbHBIX  MPSMBIX | IapaUIeIbHBIX NPSAMBIX CEKYILIEH
CeKyIIen). IMpoBoauTs a0Ka3aTenbcTBa. DOPMYJIHPOBATHL TeopemMy
[Ipu3Hak mnapawieaIbHOCTH NPSIMBIX 4YEpe3 |MapajuleIbHOCTH  JIBYX HOpPSIMBIX C  I[OMOLIbIO  YIJIOB,
PaBEHCTBO pACCTOSHUNM OT TOYEK OJIHOM |0Opa3oBaHHBIX IpPU IEPECEUEHUH OTHX MPSAMBIX TpPETben
MPSMOM 10 BTOPOH MPSMOM. MPSIMOM.
Cymma yIJIOB TpEeYrojabHUKa U | BBIYHCISITH CYMMY YTJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
MHOT'OYTI'OJIbHUKA. Haxoaurp uucioBble U OYKBEHHbIE 3HAYEHHUS YIJIOB B
BHeunue yriel TpeyrojibHUKa reOMEeTPUYECKUX 3a/1a4axX C MCIOJIb30BAaHUEM TEOPEM O CyMMeE
YIJI0B TPEYTOJBbHUKA U MHOTOYTOJIbHUKA.
3HAKOMMTBCS € HCTOPHE Pa3BUTHs T€OMETPHUHU.
OxkpyxHOCTH OKpyKHOCTB, XOpIbl W JAHAMETPHL, UX|MOpPMYyJIHMPOBATH  ONpede]deHUsl. OKPYKHOCTH, XOpPIBI,
U KPYT. cBoiictBa. KacarenpbHass K OKpYXHOCTH.|IMaMeTpa M KacaTeJbHOW K OKpyXHocTH. H3ywyarh WuX
I'eomeTpuyeckue nocTpoeHus OKpy>XHOCTb, BIUCaHHasA B yroi. *TloHsATHE | CBONCTBA, IPU3HAKU, CTPOMTH YEPTEXKH.
(14 v) o IMT, npumenenne B  3azadax.|HcciaenoBarb, B TOM YHUCIIE MCHOJb3YS HM(POBBIE pecypehl:
buccekrpuca U CEPEIVHHBIN | OKPY)KHOCTb, BIMCAaHHYI0 B YIroj; LEHTP OKpYXHOCTH,

MEPIEHIUKYISIP KaK TEOMETPUYECKUE MECTA
TOUeK™.

OKpyXHOCTB, OIIMCaHHAas OKOJIO
TPEYroJIbHUKa. BrucaHHas B TpEYroJIbHUK
OKPY>KHOCTb.

[Ipocreiine 3a1a4n Ha TOCTPOEHUE.

BIIMCAHHOW B YTOJI; PABEHCTBO OTPE3KOB KacaTeJIbHbIX
*Ucnoan3oBats MeToa 'MT s nokasaTenbcTBa TEOPEM O
nepeceyeHn OUCCEKTPUC YIIIOB TPEYroJIbHUKA U CEPEIMHHBIX
NEPHEHAUKYIIAPOB K CTOPOHAM TPEYIOJbHHUKA C IIOMOIIBIO
I'MT.*

OBianeBaTb MOHATHSMH  BIIMCAHHOM M ONMCAaHHOU
OKPYKHOCTEH  TPEYTrOJbHUKA, HAXOAUTH ILEHTPBI OTHUX
OKPY>KHOCTEH C OIIOPOY HA alIrOPUTM IIpaBuUIIa.

Pemats OCHOBHBIE 3aJa4HM Ha IOCTPOEHME: YIJa, PABHOI'O
JJAHHOMY; CEpEJUHHOI0 NEPHEHAMKYJApa JAHHOIO OTPE3Ka,




IIPSIMOH,
HNEePIEHANKYJIAPHON JTaHHOM NpsAMOMN; OUCCEKTPUCHI JaHHOTO
yria,
HEO0XOAMMOCTH C HapPaBJIAIOLIECH TOMOIIBIO.

3HAKOMHUTBCS C HCTOPHEH Pa3BUTHSA FEOMETPUU.

OpoXOoAsIIe  uepe3  JaHHYI0  TOYKYy U

TPCYTOJbHUKOB IO PpPa3JM4YHbBIM 3JICMCHTAM IIpU

IToBTOpEHUe, 00001IEHUE
3HAHUM
(4 9)

[ToBroperne u o00o0OImIEHUE
MOHATUH U METOJ0B Kypca 7 Kiacca.

OCHOBHBIX | Pemratnb 3aJJa4Yd Ha IIOBTOPCHHUEC, HIUIIOCTPUPYIOINHUEC CBA3HU
MCXKAY pa3iInYHbIMU YaCTsIMU Kypca.

8 kiacc (He meHee 68 4)

HazBaumue
pa3naesa (TemMbl)
Kypca (4MCJ10 4acoB)

OcHoBHOE coaecpikaHue

OcHoBHbIE BUBI J1eITEJIbHOCTH oﬁyqalonmxca

YeTbIpEéXyroJabHUKH
(12 9)

[TapannenorpaMM, ero NpU3Haku U CBOMCTBA.

YacTtHele clly4au napasuIeJIorpaMMOB
(IpssAMOYTOJBHUK, pOMO,  KBajapaT), uX
[IpU3HAKHU 51 CBONCTBA. Tpanerus.

PaBHOOOKas U IPSIMOYTOJIbHASL TPAMELHH.
*¥YaBoeHue MEINAHBI. LlenTpanpHas
CUMMETpUsI™

N300paxkaTh 1 HAXOAUTh HAa YEPTEKAX YETHIPEXYTOIbHUKU
pa3HBIX BUJOB U UX JIIEMEHTHI.

®opMy./IUPOBATH onpeaeIeHus: napajuiesiorpamma,
OpsIMOYTOJIbHUKA, poMOa, KBajpaTa, Tpameluu, paBHOOOKOMH
Tpamnenuu, IpSIMOYToJIbHOM Tparenuu.

Hcnosb3oBars NpH  pelleHHMHd NPOCTeHINMX  3a1ay4
MPU3HAKHU U CBOMCTBA: MapajulesorpamMma, MpsiMOyrojibHHKa,
poM0Oa, KBajpaTa, Tpamelud, pPaBHOOOKOW Tpamenuu,
MIPSIMOYTOJIBHOW Tpamenuu.

IIpumeHsITH MeTO] YIBOEHUS MeEIUaHbl TPEYrOJbHUKA C
ONOPO Ha AJITOPUTM TTPaBHIIA.

Hcnoan3oBath I1MPPOBBIE peCypchl S UCCIEIOBAaHUS
CBOMCTB U3y4yaeMbIX QUTYP.

3HAKOMHUTBCA C UCTOPUEN pa3BUTHS reOMeTPHH.

Teopema ®aneca
U TeopeMa 0 NPONOPIHOHAIbHBIX

*Teopema  dameca u  Teopema O
IIPONOPLIUOHAIIBHBIX OTPE3KaX.™

IIpoBoAMTH MOCTPOEHHUSI C TIOMOIIBIO UPKYJIA U JIMHENUKH C
ucrnonb3oBaHue  TeopeMbl  Dameca U TEOpEeMBl O




O0TpE3Kax, HOHOGHLIC TPEYIrOJbHUKHU
(15 v)

Cpennsist tuHus TpeyronbHuka. Tpanenus, eé
CpeAHss JIUHHUA.

*TIponopuyoHanbHbIE OTPE3KH, MOCTPOEHUE
4eTBEPTOTO NMPOIOPLUOHAIBHOTO OTPE3KA.
CBoiicTBa LIEHTpa Macc B TPEYTOJIbHUKE.
IlonoGHble TpeyronbHUKH. Tpu mnpu3HaKa
nonodust TpeyronbHUKOB*. IlpakTnueckoe
IIPUMEHEHHE.

IPONOPLUUOHAIBHBIX ~ OTPE3KaX, CTPOMTH  YETBEPTHIU
IPONOPLMOHAIBHBIA OTPE30K C ONOPOM Ha 3PUTEIBHYIO
HarJIsiJHOCTb.

Haxoauth N0J00HbBIE TPEYTOJILHUKN Ha TOTOBBIX YEPTEXKAX C
yKa3aHHEM COOTBETCTBYIOIIMX MPU3HAKOB NOJOOHS TpU
HEOOXOIMMOCTH C BU3YaJIbHON OIOPOH.

Pemath 3agaum Ha TOAOOHBIC TPEYTOJIBHUKH C TOMOIIBIO
CaMOCTOSITEJIbHOTO IIOCTPOCHMSI YEPTEXKEH U HAXOXKIACHUS
HOJOOHBIX  TPEYrOJIbHUKOB  IpPU  HEOOXOAMMOCTH  C
HaIPaBJAIOLIEN TOMOILBIO.

IIpoBoauTh J0Ka3aTe/IbLCTBA C UCIOIb30BAHUEM IIPU3HAKOB
OO0 HECIOKHBIX I'€OMETPUUYECKHX 3a/ady C ONOpoil Ha
QJITOPUTM Y4EOHBIX JEHCTBUM.

IlpumeHsiTb  TOJYYEHHBIE  3HaHWS  [PU  PELICHUU
TE€OMETPHUUECKUX U MPAKTUIECKUX 3a/1a4 ITPU HEOOXOAUMOCTH
C HaIpaBJISAIOUIEH TOMOIIBIO.

3HAKOMHTBCH C HCTOPUEH PA3BUTHS FEOMETPHH.

ILromans.

Haxoxnenue

mJiomaaen

TPEyroJibHMKOB

U MHOIOYroJabHbIX (puryp. Ilnomaan
no00HBIX (puryp

(14 9)

[TonsiTre 06 ob1Iel TeopUH MIIOLIAIH.
@opMynbl I TUIOMIATU  TPEYroJbHUKA,
napajuienorpamma. *OTHOIIEHUE TUIOIIAAeH
TPEYTrOJIbHUKOB C OOIIMM OCHOBAaHHEM WU
o01ieit BBICOTOI.

Boruncnenue rmuiomaned ClIOXKHBIX  (UTYD
yepes pa30MeHne Ha YacTH U IOCTPOCHHE. ™
[Tnomanu duryp Ha kierTyaroit Oymare.
[Tnomanu momobHbIX ¢uryp. Breruncnenue
IJIOIIAAEH. 3agaum ¢ NPAKTUYECKUM
coniepkanueM. *PemieHue 3a1au ¢ MOMOIIBIO
METO/1a BCIIOMOTATEILHON TUIoMmaan. *

OBjageBaTh MEePBHYHBIMH NMPEACTABJIEHUAMH 00 oOuIei

Teopuu Momaau (Mepel), ¢opmMyaHpoBaTHL CBOMCTBA
IUTOIA/N, BBICHATH UX HArJISAHBIN CMBICI.

[MpumensTe  ¢opmMynasl  IJIOHMIATU  MapauieiorpaMMa,
TPEyrojlbHUKa, Tpameuu C OMNOpPOH Ha CIPaBOYHYIO
nH(pOpMaIHIO.

IIpumensTs bopmyIbI TUTOLIAIN BBIITYKJIOTO

YeTHIPEXYTOJIbHUKA Yepe3 JAUAroOHATH M YroJI MEXIy HHUMHU C
OTOPOH Ha CTIPABOYHYIO MH(GOPMAITHIO.

Haxoauth momanu ¢Guryp, n300pakEHHBIX Ha KJIETYATOU
OyMmare, HCIOJIb30BaTh pPa30MeHNE HAa YacTU U JOCTPOCHHE.
Pa36upars mnpuMepbl HCIOJB30BAHUS BCIIOMOTaTEIbHON
TUIONIA/IN JUTS PEIICHUS TEOMETPUYECKUX 3a/1a4.

Haxomuth 1uiomanu mnogoOHbIX ¢uryp ¢ omopod Ha
CIPaBOYHYIO HH(POPMALIHUIO.

BbIyMcasTh IUI0MIAAN PA3IMYHBIX MHOTOYTOJIBHBIX (hUryp.




PemaTnp 3agaumM Ha IJI0IIAIb C MMPAKTUYCCKUM COLCPKAHUCM
ITOCJIE COBMECTHOI'O aHaJIk3a.

Teopema IIngaropa u Hayana
TPUTOHOMETPHH
(10 v)

Teopema Iludaropa, e€ moka3aTenbCTBO H
npumenenue. O6parnas reopema ITudaropa.

Onpenenenue TPUTOHOMETPUUECKUX
byHKIUH OCTpOro yria,
TPUTOHOMETPUYECKHE  COOTHOLIEHMS] B

IPSIMOYTOJIbHOM  TpeyroibHuke. OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO.
CooTHoUleHUsT ~ MEXJy  CTOpOHAMHU B

IIPSIMOYTOJIBHBIX TPEYTOJIbHUKAX C YIVIAMH B
45° n 45°; 30° u 60°.

dopmynupoBath Teopemy lludaropa, mcmoab3oBaTrh €€ B
MPAKTUYECKUX BBIYUCICHUSAX.

Brnagets NOHITHSIME TPUTOHOMETPUUYECKUX (DYHKIIUN OCTPOTO
yIia, IPOBePsATH UX KOPPEKTHOCTD.

BbIBOAUTL  TPUTOHOMETPUYECKHE  COOTHOUICHHS B
IPSMOYTOJIBHOM TPEYrOJbHUKE C ONOPOM Ha CIIPABOYHYIO
UH(POPMALIHIO.

HccaenoBath  COOTHOLIEHUS ~ MEXAY  CTOPOHAMU B

IPSIMOYTOJIBHBIX TPEYrOJIbHUKAX ¢ yriiamu B 45° u 45°; 30° u
60° ¢ HanpaBJIAIOIICH TOMOIIIBIO.

HUcnoab3zoBarh  (QopMynbl  NpUBEACHUS U
TPUTOHOMETPUYECKOE TOXIECTBO JUIsl HAX 0K JICHHS
COOTHOIICHUH MEXAYy TPUTOHOMETPHYECKUMHU (YHKIUSIMHU
pa3IMYHBIX OCTPBIX YIJIOB C ONOPOH Ha CIPaBOYHYIO
nH(pOpMaLIHIO.

IpuMeHsiTh MOJNyYEHHBIE 3HAHUS U YMEHUS NPHU pEIICHUU
MpaKTUYECKUX 3a1ad (MpU HEOOXOAMMOCTH C OINOpOH Ha
QJITOPUTM TPaBUIIA).

3HAKOMHUTBCS C HCTOPUEH Pa3BUTHSI FEOMETPHUH.

OCHOBHOC€

Yribl B OKpYy:KHOCTH. Biucanubie
U OIIMCAHHBbIE
YeThIPexXyroJbHUKH.
KacareabHbie

K OKPY’KHOCTH.

Kacanue oxkpyxHocrTei

(13 4)

BrnucanHble M UEHTpalbHBIE YIJIBI,
MEK1y KacaTeIbHOW U XOPJIOH.

VYTiIbl MEXAY XOpIaMU U CEKYLIUMHU.
Bnucanneie u OTNMCAaHHbIE
YETBIPEXYTOJBHUKY, MX  TNPU3HAKH U
cBoicTBa. lIpumeHeHne 3THX CBOWMCTB NpH
pELIEHNN T€OMETPUUYECKUX 3a/1a4.
B3anmuoe pacroio)KeHne
okpyxHocTeil. Kacanue okpyxHOCTEN.

yroi

JIBYX

@opMyJIMPOBATh OCHOBHBIE OIIPEJEICHUS, CBSI3aHHBIE C
yriamu B Kpyre (BIUCaHHBIN yroJl, IEHTPAJIbHBIN yTo).
HaxoauTh BIMCAHHBIE YIJIbl, ONHpAIOUIMECS HA OJHY AYTY,
BBIYUCJSTH YIJIBI C IOMOIIBIO TEOPEMBI O BIIMCAHHBIX yIJIaX,
TEOPEMBl O BIHMCAHHOM YETBIPEXYTOJBHUKE, TEOPEMBI O
LEHTPAJIBHOM yIJie MpH HEOOXOAUMOCTH C BHU3YaJbHOH
ONIOPOU.

HccnenoBathb, B TOM YHCIIE C TOMOIIBIO IU(POBBIX PECYPCOB,
BIIMCAaHHBIE U ONMCAHHBIEC YETBIPEXYTOJIbHUKH, BHIBOAUTH UX
CBOWCTBA U MPU3HAKU IIOCJIE COBMECTHOTO aHAJIM3a.
Hcnonab3oBaTh 3TU CBOWCTBA M NPU3HAKM IPU PELICHUU




3aaad.

IToBTOpEHUe, 00001IEHUE
3HAHMH
(49

[ToBTOpEeHHE OCHOBHBIX MOHITHII U METOOB
KypcoB 7 u 8 KJ1accoB, 0000IICHIE 3HAHHIA.

Pemarthb 3aJa4YM Ha IMOBTOPCHUE, HUIIIIOCTPUPYIOIIHUE CBA3U
MCXKAY pa3jIMuIHbIMU YaCTAMU Kypca.

9 kjacc (He meHee 68 4)

HazBauue
pa3naesa (TemMbl)
Kypca (4HCJI0 YacOB)

OcHoBHOE CoaecpiKaHue

OcHoBHbIE BUDbI JIeSITEJIbHOCTH oﬁyqalonmxca

Tpuronomerpus. Teopembl
KOCHHYCOB M CHHYCOB.

Penrenne TPEYroJibHUKOB
(16 1)

Onpenenenue TPUTOHOMETPUUECKUX
¢byukuit yrinos ot 0° mo 180°. Kocunyc u
CHHYC TpsMOro W Tymoro yria. Teopema
KocuHycoB. (O000mENHAs) TeOpeMa CUHYCOB
(c pagumycoM ONHMCAHHOH OKPYXHOCTH).
HaxoxxaeHue AIuMH CTOPOH U BEJIWYHMH YIJIOB
TPEYTOJILHUKOB.

dopmyna miIouaau TpeyroJbHUKA Yepe3 JBe
CTOpPOHBI W yroil Mexnay Humu. Dopmyna
IUIOIAZM  4YETHIPEXYTOJbHUKA 4Yepe3  ero
JMarOHAN U YTOJI MEXIY HAMH.
[IpakTHyeckoe TNpUMEHEHUE
TEOpeM.

JAOKa3aHHBIX

@®opMyJIMPOBAaTh  ONpeJeJeHUss  TPUTOHOMETPUYECKUX
(GyHKUMH TYOBIX W NOPSAMBIX YIJIOB C BHU3YyaJbHOH ONOpPOM.
DopMyIHpoBaTh TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB (C
paznycoM ONMCAHHON OKPYKHOCTH).

Pemiate TpPEYrojbHUKM C ONOPOM Ha aNrOPUTM YYEOHBIX
JNENUCTBUMN.

Pemares  mpakTHyeckue  3agauM, CBOAAIMeCH K
HAXO0’KIACHUIO PA3JIMYHBIX )JIEMEHTOB TPEYroJlbHUKA.

IIpeoGpazoBanue moaoomsi.
MeTpuyeckue COOTHOLLICHHS B
OKPYKHOCTH

(10 v)

*TlonsaTue o npeoOpa3oBaHUU MOI00HUS.
CoOTBETCTBEHHBIE ~ JJEMEHTHl  IOJ0OHBIX
dburyp.

Teopema o mpoW3BENCHHH OTPE3KOB XOPI,
TeopeMa O MPOU3BEICHIUH OTPE3KOB CEKYIIHX,
TeopeMa O  KBaapare  KacaTelbHOM.
[IpuMeHeHHEe B pELICHHMH TE€OMETPUYECKHX

OcBauBarthp MOHSATHE peoOpa3oBaHus o100usl.
HccaenoBarh OTHOIIEHHE JTMHEHHBIX JIEMEHTOB (GUTYp MPHU
npeodpazoBanuu noaodus. Haxoaurs npuMepsl mogodus B
OKpY>Karollen 1eMCTBUTEIHLHOCTH.

*BbIBOIUTH METPHUYECKUE COOTHOUICHUS MEXIY OTpE3KaMu
XOpZ, CeKyIMX M KacaTelIbHBIX C HCIOJIb30BAHUEM
BITMCAHHBIX YTJIOB U OJOOHBIX TPEYTOJHbHUKOB.




3amay.*

Pemarh reoMerpuuecKkHe 3aJadyd M 33Ja4d U3 PEaTbHOMN
YKU3HH C UCTIOJIB30BAaHUEM MTOJJOOHBIX TPEYTrOJIbHUKOB. ™

BexTopsl OmnpeneneHue  BeKTOpoB,  ciaoxkeHue U |Mcmosib30BaTh BEKTOPbl KAk HANpPAaBICHHBIE OTPE3KH,
(12 v) Pa3HOCTh BEKTOPOB, YMHOKEHHE BEKTOpa Ha | MCCJIeN0BATh r€OMETPUYECKUI (mepemerienue) u
YUCIIO. ¢usnueckuil (CUIa) CMBICIBI BEKTOPOB C OMOpPOM Ha
OU3NYECKM W TeOMETPUYECKUN  CMBICI | BOIPOCHBIM IIJIaH.
BEKTOPOB. 3HaTh omnpeaeJeHusi CyMMbl U Pa3HOCTH BEKTOPOB,
Pasnoxxenue BEKTOpa no JIBYM | YMHOXEHUS BEKTOpa Ha 4HCIIO, uccjie10BaTh
HEKOJUIMHEapHbIM BekTopaM. KoopauHathl |reoMeTpuyecKuil 1 GU3NYECKUI CMBICIIBI 3TUX OINEpaLUid.
BEKTOpA. Pematp reomMeTrpuyeckue 3aJadyd €  MCIOJb30BaHUEM
CkanisipHO€ IPOU3BENIEHUE BEKTOPOB, €r0|BEKTOPOB.
MIPUMEHEHHUE ISl HAXO0XACHUS JJIMH U YIioB. | PackaaabIiBaTh BEKTOP MO IBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Pemenue 3a1a4 ¢ momMoIbI0 BEKTOPOB. Hcnonab3oBaTh  CKaIsIpHOE  NPOU3BEJIEHUE  BEKTOPOB,
[IpuMeHeHne BEKTOPOB AJid pELIEHHUs 3a]ad |BbIBOJAMTH €T0 OCHOBHBIE CBOMCTBA.
KMHEMAaTUKU U MEXaHUKH. BoruncasTe CyMMy, pasHOCTh M CKaJsIpHOE IPOU3BEIECHUE
BEKTOPOB B KOOpAMHATAX.
IIpumeHsITH CKaJspHOE MPOU3BEACHUE JUISI HAXOXKJICHUS
JUTH U YTJIOB.
JexkapToBBbI KOOPAUHATHI Ha |/lekapToBBl ~ KOOpauMHAThl  TO4YeK  Ha|(OcBauBaTh MOHATHE NPAMOYTOJBHON CHCTEMBI KOODAHMHAT,
IIOCKOCTH IIJIOCKOCTH. JIEKapTOBBIX KOOPAUHAT TOYKH.
9 ) *YpaBHeHue npsMoit.* VYrnosoii | MccirenoBaTh ypaBHEHHE MIPSIMOIM U OKPYKHOCTH € OITIOPOU Ha
KOA(Q(QUIMEHT, TaHIeHC yIJla HAaKJIOHA, | BOIPOCHBIH IIaH.
napajuiesibHble u neprneHuKyisipubie | HaxoauTs HeHTp U paanyc OKpy>KHOCTHU IO €€ ypaBHEHUIO.
MpsIMBIE. Pemath 3a1a4u Ha HAXOXKIEHUE TOUEK NIEPECEUEHUS NTPSAMBIX
VYpaBHeHHE  OKpPY)KHOCTH.  HaxokJIeHue | i OKpY>KHOCTEH ¢ MOMOIIBI0 METO/1a KOOPAUHAT.
KOOp/IMHAT TOYEK MepeceueHus: okpykHocTH | MUcmosib30BaTh CBOMCTBa yriioBoro ko3 duiueHta npsmMon
U TIPSIMOH. MpU pEeUeHUH 3adad, A1 ONpPENeNeHUs PaCHOIOKEHUs
Meton KOOpJAUHAT pu pELIEeHNH | TPSMOH.
reOMEeTpPUUYECKUX 3ajau. IIpumeHsITH KOOPJIMHATHI MPH PEILIEHUU F€OMETPUUYECKUX U
Hcnonp3oBaHne MeTola  KOOpAMHAT B |MPAKTUYECKMX 3ajad, Ui IIOCTPOEHUS MaTeMaTHYeCKHX

IMPAKTUYCCKHUX 3aadax

MOJICJICH peabHBIX 3a/1a4 («METO KOOPAMHATY).
Ioab30oBaThest A7 TOCTPOCHHS M HMCCIEAOBAaHUN




(G POBBIMU peCypcaMu.
3HAKOMUTBCS € HCTOPHEll Pa3BUTUS T€OMETPUU

IIpaBuibHbIE
MHOTIOYroJibHUKH. {JinHa
OKPY’KHOCTH M ILUIOIIAAb Kpyra.
Berunciienue miomaaen

84)

HpaBI/IJIBHBIe MHOI‘OyI‘OHBHI/IKI/I, BBIYHCIICHUC
uxX 3JemMeHToB. Yucimo w M JOIuHA
OKPY)KHOCTH. [InMHa Jyru OKpPYXKHOCTH.
Panuannas mepa yria.

[Inomane Kpyra u €ro 3JeMeHTOB (CeKTopa U
cerMeHTa). Bpruucnenue mnomazneit ¢uryp,
BKJTFOYAIOIIUX 3JIEMEHTHI KpyTa.

dopmyaupoBaTh oInpelecHue
MHOT'OYTOJIbHUKOB, HAXOJAUTh HX 3JI€MEHTHI.
IMoab30BaTHCA MOHATHEM JITTUHBI OKPYKHOCTH, BBEAEHHBIM C
NOMOILBIO MPABUJIBHBIX MHOTOYTOJIbHUKOB, ONpenesiTh
YHCIIO 7T, JJIMHY JYTU U PaANaHHYIO MEpPY yIJia o oopasity.
IIpoBoauTh Mepexoa OT paJMaHHON MEpHI yria K IpagyCHOU
¥ Ha00OpOT IO BU3yaJIbHOW OMOpE.

OnpeneasTs IIOMAAb KPyTa.

BoiBoauts GopmyJibl (B TpalyCHOM U pajuaHHON Mepe) A
JUIMH JyT, ILIOINAJEH CEKTOPOB M CETMEHTOB C ONOPOM Ha
BOIIPOCHBIH IJIaH.

BoruncasaTe 1wiomanu (Guryp, BKIIOYAIONIUX DJIEMEHTHI
OKPYXHOCTH (KpyTa) ¢ OOPOii Ha CIIPABOYHYIO HH(POPMAITHIO.
HaxoauTp 110111 B 3aja4aX peaIbHOM KU3HH.

IMpaBHUJIbHBIX

JABUKeHHUS MJI0CKOCTH

*Tlousitue o JABHKXCHHH ITIJIOCKOCTH.

Pa3oupary  npuMepsl,  WUIIOCTPUPYIOUIME  NOHATHUSA

(69) [lapanmneneHplii  NEPEHOC,  MOBOPOT W | ABUKEHMSI, LEHTPOB U OCEH CUMMETPHHU.
cummetpus. OCH U LEHTPbl CUMMETPHH. @opMyJHPOBATH ONPEICIICHUS TapajUIeIbHOTO TEepeHoca,
[Ipocreiimme nNpPUMEHEHHS B  PELICHUM |[IOBOPOTA M OCEBOW CHMMETPUHM C BHU3yaJbHOW OIOPOH.
3agau’. HaxoauTh HEMOIBI)KHBIE TOUKH 10 00pasIly.
HaxoanTh LIEHTPBl U OCH CUMMETpUil pocTeHIuX Guryp mno
obpasiry.
*TIpuMeHSATH TAPAIEIBbHBI NEPEHOC U CUMMETPHUIO IIpU
pEelIeHNH TeOMEeTPUYECKUX 3a1a4 (pa3oupaTh IpUMeEpHI).
Hcnoan3oBaTh /17151 HOCTPOCHUS U UCCIIEIOBAHUIN IIUPPOBBIE
pecypcesL.*
IToBTOpEHHE, o0o0menue, | [loBropeHne OCHOBHBIX MOHATUN U MeTOnOB|OmnepupoBaTh MOHATHAMHU: (QuUrypa, TOUKa, IpsAMas, yroi,
CHCTEeMaTHU3alMsA 3HAHUM KypcoB 7—9 KkiaccoB, 0O0OOIIEHWE W |MHOTOYTOJILHUK, pPaBHOOEAPEHHBI H  PaBHOCTOPOHHHMA
(7 9) cucTeMaTH3alys 3HaHU. TPEYrOJIbHUKH, NPSIMOYTOJIbHBI TpPEYTrOJIbHUK, MEINaHa,

[Ipocreitmme reomeTpudeckue GUTypsl U UX

OuCcceKTpuca W BBICOTa TPEYroJbHUKA, Mapalljieiorpamm,




cBoucTBa.  M3MmepeHne  IreoMeTpHYECKHUX
BEJIMYHH.

TpeyrojgbHUKH.

[TapannenbHble U NEPIECHIUKYIIIPHBIC
IIpsIMBIE.

OkpyxkHOCTh U  Kpyr. ['eoMerpuueckue
IIOCTPOEHUS.  YINIBI B OKPYXHOCTH.
BrnucanHble W ONMCAaHHBIE OKPY)KHOCTH
MHOT'OYTI'OJIbHUKOB.

[Ipsimast u OKPY’KHOCTb.

YeThIpEXYroIbHUKN. Bnucannseie u

OIMMCAHHBIC YCTBIPCXYI'OJIbHUKHU.

Teopema [Tudaropa " Hayvaia
TPUTOHOMETPHH. Pemrenune o0mmx
TPEYroJbHUKOB.

[TpaBuIbHBIE MHOTOYTOJIBHUKH.
[IpeoOpazoBanusi MIOCKOCTH. JIBYDKEHMS.
[Tono6ue. CummeTpusi.

ITmomane. Brraucnenne IO e,

[Tnomanu nogo6HBIX uryp.
JlekapTOBBI KOOPIMHATHI HA TUIOCKOCTH.
BekTopsl Ha MIIOCKOCTH.

poMO, TPSAMOYTOJIBHUK, KBaJapar, Tpameuusi; OKPY)KHOCTb,
KacaTesbHast; PaBeHCTBO M 1o0o0ue (Guryp, TpeyroJbHHUKOB;
MapayieIbHOCTh U MEPIEeHAUKYISIPHOCTh MPSIMBIX, Yroil
MEX1y MpPSAMBIMH, CHMMETPHS OTHOCHUTEIBHO TOYKH U
NpsIMOM; JJIMHA, PACCTOSHWE, BEIUYMHA YIJa, IUIOMIAb,
HEepUMETP.

Hcnoan3oBats  ¢opmyJibl:  IepuMeTpa U ILIOLIAIU
MHOTOYTOJIbHUKOB, JIJTMHBI OKPY>KHOCTH M IUIOIIAAU KpYyTa,
00Bb&Ma MPAMOYTOJILHOTO MapaljIeIenuIe a.

OnepupoBaTh MOHATHAMHU: IPAMOYrOJlbHAs  CHCTEMA
KOOpJIMHAT, BEKTOpP; MCHOJIb30BAaTh OTU IOHATUS JJs
IPE/ICTaBICHUS JAaHHBIX M PEUICHUs 3a7ad, B TOM YHCJIE W3
JPYTUX y4eOHBIX TPEIMETOB.

Pemats 3agaulm Ha [OBTOPEHHE OCHOBHBIX IOHSTHH,
WITIOCTPAIMIO CBSA3CH MEXAY pa3IMYHBIMU YacTsIMH Kypca.
BbiGupaTh MeToa AJIs pELIEHNUs 3a/1a4u.

PemaTh 3a1a4u U3 IOBCEIHEBHOM KU3HHU.

TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» (110

I'OAAM OBYYEHUSA)
7 kaacc (He meHee 34 1)

Ha3Banue
pa3aeJa (TemMbl)
(umncy10 Yacon)

OcHoBHOe cogepKaHue

XapakTepucTHKA IeATeJbHOCTH 00y4Yal0IMXCsl




HpelICTaB.J'IeHI/Ie JaHHbIX
(74)

[IpencraBineHne JaHHBIX B Ta0JMIAX.
[TpakTHUeckue BBIYUCICHHS 110 TAOJIMYHBIM
JNaHHBIM. VI3BleyeHUEe W MHTEpIIpeTanus
TaOMMYHBIX JaHHBIX. [IpakTHyeckas pabora
«Tadnuiey.

I'paduaeckoe mnpencTaBiIcHUE MaHHBIX B

BUJIC KPYT'OBBIX, CTOJIOMKOBBIX
(cronbuarbix) guarpamMMm. UTeHwe W
[IOCTPOCHUE JAarpaMM. IIpumepsr

JeMorpauuecKux AUarpaMm.
[TpakTraeckast pabota «Jluarpammeny.

OcBanBaThb Ha 0azoBoM YPOBHe Crocoobl
MPEJICTABICHUS] CTAaTUCTUYECKUX MJAHHBIX M YHCIIOBBIX
MacCHBOB C TIIOMOUIbIO TabmWIl ¥ JHarpamMm C
UCIIOJIb30BAHUEM  AaKTYalbHBIX UM BaXKHBIX JaHHBIX
(memorpaguueckue JJaHHBbIE, IIPOU3BOJICTBO
MIPOMBIIIUICHHON M CEJIbCKOXO3SMCTBEHHON MPOIYKIIHH,
OOIIECTBCHHBIE Y PUPOIHBIC SIBICHHS).

M3yuyars Metoabl paboTbl C  TaOJWYHBIMH U
rpadUYeCKUMU TIPEJCTABICHUSIMH JaHHBIX C MOMOIIBIO
U(POBBIX PECYpCcOB B XOJE€ MPAKTHUECKUX paboT (c
HAIPAaBJIAIOIIEH TOMOIIIBIO).

OnucareiabHas
CTATHCTHKA
8 4)

YucioBslie HaOOpHI. Cpennee
apupMeTHyecKoe.

Menuana YHCIIOBOTO Habopa.
Y cTOMYMBOCTE MEIUAHEI.

[IpakTuueckas pabota «Cpennue
3HAYCHUSI.

HauGonpiiee u HauMeHbIllee 3HAYCHUS
yucioBoro Habopa. Pazmax.

OcBanBaTrh Ha 0a30BOM YPOBHE NOHSITHSI: YUCIOBOU
HaboOp, Mepa IEHTpalIbHON TEHJEHIMH (Mepa LIeHTpa), B
TOM 4HCJIe cpeHee apudMeTnieckoe, MeinaHa.
OnuchIiBaTh CTAaTUCTUYECKHE JaHHbIE C IOMOILBIO
cpeaHero apupMeTHYeCKoro 1 MeAuaHsl. Pemats 3agaun
(c HMCHOJMB30BAHHMEM 3PUTENBHOM HAIJSIIHOCTH W/WJIH
BepOaJIbHOM OMOPBHI)

HN3yyarh cBOMCTBA CPEIHUX, B TOM YHCIIE C ITOMOILIBIO
U(POBBIX PECypCcoB, B XOJ€ MPaKTUYECKUX padoT, (c
HaIPaBJISIONICH TOMOIIBIO).

OcBauBaTh Ha 6230BOM YpPOBHe MOHSITHS: HauOOJIbILIEE
Y HaMEeHbIllee 3HaYeHHsI YUCIIOBOTO MACCHBA, pa3Max.
Pemats 3agaum Ha BEIOOp croco0a omMcaHus TaHHBIX B
COOTBETCTBUM C NPHUPOJIOM  JAaHHBIX U  LEIIMHU
MCCJIEIOBAHMSI C HAIIPABJISAIOLIEH TTIOMOIIIBIO.

CayyaiiHast ©3BMEHYMBOCTh

6w

*CnyvaiiHass W3MEHYMBOCTH (TPUMEPBHI).
Yacrora 3Haue€HUH B MacCUBE JaHHBIX.
I'pynnuposka. ['mcrorpamMmsl.
[TpakTrueckast pabora
U3MEHYHUBOCTbY. ™

«Cnyuaiinas

*OcBauBaTh MOHATHSA: YAacTOTa 3HAUCHHI B MAacCHBE
JIAHHBIX, TPYNIIUPOBKA JAHHBIX, TUCTOTpamMmMa.

CTpouTh TUCTOTpaMMBbl IO 00pa3iy

OcBauBaTth rpapuuecKue MpeaCcTaBICHUS Pa3HbIX BUI0B
CIy4ailHOM W3MEHYMBOCTH, B TOM YHUCJIE C IOMOUIBIO




U(PPOBBIX PECYPCOB, B XOJI€ MPAKTHYECKON pabOTHL.*

BBenenue B Teopuio rpagos
(4 9)

*T'pad, BepmmHa, pedpo. Ilpencrasnenue
3ajaud ¢ nomoulbto rpaga. CreneHb
(BaneHTHOCTB) BepwmnHBL. Yucno pédep u
CyMMapHas cTerneHb BepunH. Llens u nuki.
[TyTs B rpade. [IpencraBienue o CBI3HOCTH
rpada. OO6xom rpada (DHIEPOB IIYTh).
[IpencraBienue 00  OPUEHTHPOBAHHBIX
rpadax.*

*OcBauBaTh noHsTHs: rpad, BepmuHa rpada, pedpo
rpada, cTerneHp (BaJIGHTHOCTh BEPIITUHBI), IIEMb U ITUKIL.
OcBauBaTh NOHSTHA: NyTb B Tpade, SHIEPOB MYTh,
00xox rpada, OpueHTUPOBAHHBIN rpad.

OO0cy:k1aTh pellieHHe 32a41 Ha IOUCK CyMMBbI CTEIIEHEN
BepIIuH rpada, Ha MOUCK 00xoza rpada, Ha MOUCK MyTEH
B OPUEHTHPOBAHHBIX Ipaax ¢ HaIpaBJIAOLIEH TOMOLIBIO.
OcBauBaTh CHOCOOBI INPEACTaBICHUS 3aJady M3 Kypca
anreOpbl, TEOMETPHH, TEOPUH BEPOSTHOCTEH, IPYTHUX
NpeMETOB ¢ ToMomblo rpadoB  (KapThl, CXEMBI,
DIIEKTPUUYECKHUE IEMH, (YHKIHMOHAIBHBIE COOTBETCTBHS)
Ha puMepax. *

BeposiTHOCTH U YacToTa
CJIYYAHHOr0 COOBITHA
(4 4)

*Ciy4aiiHbIN ONBIT U ClydyallHOE COOBITHE.
BepositHocTh M uacTtoTa coObITHS. Ponb
MaJIOBEPOSTHBIX " MPAKTHYECKH
JIOCTOBEPHBIX COOBITMI B HpUpOAE U B
oOuiectBe. MoHeTa U urpajibHas KOCTb B
TEOPHH BEPOSATHOCTEM.
[TpakTrueckast pabota
BBINAJICHUS OopJiay.™

«Hacrtota

*OcBanuBaTh MOHSTHSI: CIYYallHBIN ONBIT U CIIy4ailHOE
COOBITHE, MAJIOBEPOSATHOE U TNPAKTHUECKH JIOCTOBEPHOE
coObITHE.

M3yyaTh 3HAYMMOCTb MAaJOBEPOSTHBIX COOBITUH B
npuposae W oOIIecTBE Ha BaXKHBIX IpHUMepax (aBapuu,
HECYaCTHBIE ciry4au, 3amuTa NIEPCOHAILHOMN
nH(popMalnu, nepeaada JaHHbIX ).

M3yuaTrh poib KIIACCHYECKMX BEPOSATHOCTHBIX MOAEIEH
(MOHeTa, UrpajgbHasi KOCThb) B TEOPUU BEPOSTHOCTEH.
Ha6monaTts W m3y4yaTh 4YacTOTY COOBITHH B MPOCTBHIX
AKCIIEPUMEHTax, B TOM 4YHCJE C MOMOIIBI0 HUPPOBBIX
pecypcoB, B X0/i€ IPaKTUIECKOI paboThL.™*

O000menune, KOHTPOJIb
(54

IIpencraBnenne naHHbIX. OnucaTenbHas
CTaTUCTUKA. BeposITHOCTH  Cily4ailHOro
COOBITHS.

[MoBTOPATH U3YYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUU.

Pemiarhb 3a1a4u Ha IPe/ICTABICHUE U ONTMCAHKE JAHHBIX C
ITOMOIIBI0 M3YYEHHBIX XapaKTEPUCTUK C HAMPABIIAIOLICH
MTOMOIIIBIO.
Ob6cyxaaTh COOBITHH,

npuMepbI CIIy4alHbIX




MaJIOBCPOATHBIX U IPAKTUYCCKU JOCTOBCPHBIX CJIy‘IElfIHBIX
CO6BITPII>1, HX POJIKM B IIPUPOAC U KU3HU YCIIOBCKA

8 ki1acc (He menee 34 4)

Ha3Banmue
pa3naesa (TemMbl)
(UM CJI0 YacoB)

OcHoBHOE coaecpikaHue

XapaKTepnchca HECATCJIbHOCTH Oﬁy‘lalOIIH/IXCﬂ

IHoBTOpeHue Kypca 7 kiiacca
(44)

[IpencraBinenue paHHbIX. OnucaTenbHas
craructuka. CiydaiiHass HW3MEHYUBOCTb.
Cpennue uncinoBoro Habopa.

Cnyuvaiineile coObITHS. BeposiTHocTH |
yacToThl. Kitaccmueckue Monenu TeopHu
BEPOSITHOCTEH: MOHETA U UTPAJTbHAS KOCTb.

IloBTOpAAITH H3Yy4YCHHOE U BBICTPAUBATH CHCTEMY
3HaHUM.
Pemiate 3agaum (Mo BH3YyaJbHOHl  omope) Ha

IIPEJICTABICHUE W ONHCAaHUE JAHHBIX C
W3Y4YECHHBIX XapaKTEPUCTHUK.

Pemiate 3agayu (0 BH3YyaJbHOHl  omope) Ha
IIPEJICTaBICHUE TPYNIHUPOBAHHBIX JAHHBIX WM OINHCAaHUE
CIy4ailHON U3MEHYUBOCTH.

Pemars 3agaum (Mo BH3yaJdbHOHW omope) Ha
OTIpeIeTICHUE YaCTOThI CITyYallHBIX COOBITUIM, 00CYKICHHE
IPUMEPOB CIIyyallHBIX COOBITUH, MaJOBEPOSATHBIX U
MIPAKTUYECKH IOCTOBEPHBIX CIIY4allHbIX COOBITHH, UX POJIU
B IIPUPOJIE U )KU3HU YEJIOBEKA.

IIOMOIIBIO

OnucarejgbHas cratuctuka. | *OtknoHenusa. [lucnepcus  uucioBoro | *OcBamBaTh MNOHATHSI: JUCHEPCUS M CTaHAAPTHOE

PaccenBanue JaHHBIX Habopa. CrangaptHoe OTKJIOHEHHME | OTKJIIOHEHHE, MWCIIOJIb30BATh OTH XapPaKTEPUCTUKH IS

4 4) YHCIIOBOIO Habopa. JlnarpaMMbl | ONMCaHUs PACCEUBAHMS TAHHBIX.

pacceuBaHMs. ™ YyacTBOBaTh B 00CY:KI€HHU TMNOTE3bI 00 OTCYTCTBUU

WJIM HAJIMYWHW CBSI3U IO IHarpaMmaM pPacCerBaHUsA.
CTpouth auarpaMMbl pPacCEMBaHUs 110 HMMEIOLIUMCS
JAaHHBIM, B TOM 4YHCJI€ C TIOMOIIbIO KOMIIblOTEpa (mocie
COBMECTHOT'O aHaJIn3a).*

MHuoxecTBa MuoxecTBo, noamMHoxkecTBo. Onepanuu | OcBamBaTh NOHATHS: MHOXKECTBO, JIEMEHT MHOKECTBA,




(4 4) HaJl MHOKECTBAMH: O00BEIMHEHUE, | TIOJMHOMKECTBO.
nepeceyeHre, gomnoiHeHue. CpoiicTBa | BbIMOJHATH onepanun HaJl MHOX€ECTBaMHU:
oneparuit HaJ MHOXKECTBaMU: | OOBEIMHEHHE, IEpPEeCeUCHHE, JOMOIHEHUE (110 00pasiry).
MePEMECTUTENBHOE, couerarenbHoe, | Mcmoab3oBaTh CBOICTBA: MIepeMeCTUTENbHOE,
pacnpenenuTenbHOe, BKIOYEHMS. COUETATENIbHOE, paclpeAeIuTeNbHOE, BKIOYEHUS (C
I'paduyeckoe mpencTaBiIeHHE MHOXKECTB. MCIIOJIb30BaHUEM BU3YaAJIbHOH OIMOPHI).
Hcnoab3oBaTh rpaduueckoe NpeACcTaBICHUE MHOXKECTB
IpU OMHMCAHUU PEATbHBIX MPOLECCOB W SIBICHUM, NPU
pEIIEeHNN 3a/1a4 U3 APYTruX Y4eOHBIX [IPEIMETOB U KypCOB
(c MCrONIb30BaHKUEM BU3YAIbHOM OIOPHI).
BepositHoCTH OnemeHtapHble  coObiTuss.  Criydvaiinple | OcBamBaTh  Ha  0a30BOM  YPOBHe  NOHSTHSL:
CJIYy4YaiHOT O COOBITHS. brnaronpusitTcTBytomue | 3JIeMEHTapHOE COOBITHE, ClIy4ailHoe COOBITHE Kak
coObITHSA DIIEMEHTapHbIE COOBITHUS. BeposSTHOCTH | COBOKYIHOCTH  OJIArONPUSTCTBYIOIIUX — 3JIEMEHTAPHBIX
(64) coObITHil. ONBITEI C PaBHOBO3MOXHBIMH | COOBITHH, pABHOBO3MOYKHBIE 3JIEMEHTAPHBIE COOBITHSL.

3JIEMEHTapHbIMH COOBITUAMU. CiryyaiHbIi
BBIOOD.

[TpakTnyeckas pabora «ONBITHI €
PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU
COOBITUSMU.

PemaTth 3a7a4mn Ha BBIUUCIIEHUE BEPOSTHOCTEH COOBITUI
[0 BEPOATHOCTSIM 3JIEMEHTApHBIX COOBITHH CIy4allHOTO
OnbITa (C MCIOJIb30BAaHUEM 3pUTENILHOW HAarjsIHOCTH
1/Uau BepOaIbHOM OIOpHI).

PemaTth 3a7aum Ha BBIUMCIIEHUE BEPOSITHOCTEH COOBITUI
B ONbITaX C PaBHOBO3MOXHBIMU  3JIEMEHTapPHBIMU
COOBITUSIMHM, B TOM YHCIE C MOMOIIBIO KOMIIbIOTEpa (C
UCIIOJIb30BAaHUEM  3PUTEIbHOW  HATJISAHOCTH  W/WUIH
BepOAJIbHOM OMOPBI).

IIpoBoauThs M M3y4aThb ONBITHI C PABHOBO3MOXKHBIMHU
AIIEMEHTAPHBIMH COOBITUSAMH (C UCIOJIB30BAHUEM MOHET,
UTpaTbHBIX KOCTel, IpYTHUX Mojieneit)
B XOJ€ TMpakTHYecKoW paboThl (C HCHOIb30BAHUEM
BU3yaJIbHOW OTIOPHI).

BBeaenue B Teopuio rpagon
(44)

*JlepeBo. CsoiicTBa nepeBa:
CANMHCTBCHHOCTh 1IYTH, CYHICCTBOBAHUEC
BUCSUEH BCPIIMHBI, CBA3b MCKIY YUCIOM
BepmmH U yucioM peodep. IlpaBuio

*OcBauBaTh NOHSITHS: JIepeBO Kak rpad Oe3 mukia,
BHCSAYas BepIIMHA (JUCT), BETBb JepeBa, MyTh B JIEPEBE,
JaMeTp JepeBa.

M3yuaTh cBoOMCTBa [epeBa: CYIIECTBOBAHUE BHUCSYEH




YMHOXEHHUSL. ™

BEPIIMHBI, CIWHCTBEHHOCTh TYTH MEXAY JBYMS
BEPIIMHAMH, CBSI3b MEXKIY YHCIOM BEPUIMH U YHCIOM
pEodep.

Y4yacTBoBaTh B 00CY:KI€HNH PellleHUs 3a1a4M Ha [TIOUCK
U TIepeuucClieHUe IMyTed B JIepeBe, OIpEIesIeHHuEe Yucia
BEpIINH WK péOep B AepeBe, 00X01 OMHAPHOTO JIepeBa, B
TOM YHUCJIEC C TIPUMEHEHUEM TPaBUIa YMHOXKEHUS.

Cayuaiinble
coObITHS
84)

*TIpoTtuBomnonoxHoe codbiTHE. JnarpaMma
Oiinepa. OObeAMHEHHWE U TEepeceyeHUue
COOBITHH. HecoBmectHble COOBITHSL.
dopmyna  CIOXKEHUS  BEPOSTHOCTEH.
IIpaBuno  yMHOXEHHS  BEPOATHOCTEH.
VYcnosHas  BeposTHOCTh.  HesaBucumbie
coObiTust. IlpeacraBienue  ciaydaiiHOroO
HKCIIEpUMEHTa B BUJIE iepeBa.™

*OcBanBaTh MOHSATHA: B3aUMHO IMPOTHBOIIOJIOKHbIE
cOOBITHSI, OMepanuu Haja COOBITUSIMH, OOBEAUHEHHE U
nepecevyeHre coObITHH, Auarpamma Ounepa (Dinepa—
BenHa), coBMecTHbIE U HECOBMECTHBIE COOBITHSI.
H3yuyaTh TeopeMbl O BEPOSITHOCTH OOBEIUHEHUS ABYX
coObITHI ((hOPMYIIBI CTIOKEHUST BEPOATHOCTEH ).
YuacTBOoBaTH B 00CYKI€HHM pellieHUs 3aJa4d, B TOM
Yrclie TeKCTOBBIE 3a]aul Ha OINpe/esicHHue BepOsTHOCTEH
00BEIMHEHNUSI W TIEPECEUCHUs] COOBITUM C TIOMOIIBIO
YHUCIOBOM  mpsMO#, aumarpamm Oiiepa, GopMybl
CJIO’KEHHSI BEPOATHOCTEN.

OcBauBartsp TMOHATHSA: IIPaBUIIO YMHOXEHUS
BEPOATHOCTEH, YCIOBHAasT BEPOSITHOCTb, HE3aBUCHMBbIE
COOBITHS JI€PEBO CIYyYaHOTO OMbITA.

N3yuats cBoiicTBa (ONpEIeNeHUs) HE3aBUCHUMBIX
COOBITHH.

YuacTBoBaTh B 00CY’KJA€HHM pellleHMs 3aJa4yd Ha
OTpeieIeHne U NCII0Ib30BAHNE HE3aBUCUMBIX COOBITHH.
YuacTBoBaTh B 00CY’KJA€HHM pellleHMs 3aJa4yd Ha
IIOMCK BEPOSITHOCTEH, B TOM UHUCIE YCIOBHBIX, C
WCIIOJI30BAaHUEM JIepeBa CIIy4aifHOTO OIbITa. ™

O0001menue,
KOHTPOJIb
4 4)

IIpencraBnenne naHHbIX. OnucaTenbHas
CTaTUCTHKA. ['padmr. BepositHOCTB
CIIy4aiiHOTO COOBITHSL. OneMEHTHI
KOMOWHATOPHKH.

IoBTOpPSITH H3y4EHHOE U BBICTPAMBATH CHCTEMY
3HAHWH.

PemaTb 3agaum Ha IPEACTaBICHHUE U OITMCAHUE JAHHBIX C
ITOMOIIBIO M3yYEHHBIX XapaKTEPUCTUK (c




MCII0JIb30BAaHUEM BU3YaJIbHOM OIOPBI).

*YyacTBOBaTh B O0CY:KI€HHUHM pelleHus™ 3agauM C
pUMEeHEHHEM TpadoB.

Pemat, 3agaum  Ha  HAXOXICHUE  BEPOSTHOCTH
CIIy4alHOrO COOBITHS IO BEPOATHOCTSIM 3JEMEHTAPHBIX
COOBITUH, B TOM YHUCIIE B OIBITaX C PAaBHOBO3MO>KHBIMU
AIIEMEHTAPHBIMH COOBITUSAMU (C BU3yaJIbHON OMOPON).
*Y4yacTBoBaTh B 00CY:KIEHHH PpelleHHS™ 3a4a4yM Ha
HAXOXXJICHUE BEPOSATHOCTEH OOBETUHECHUS U MEPECeUCHUS
COOBITHI, B TOM YHCII€ HE3aBUCUMBIX, C UCIOJIb30BAHUEM
rpadMUecKuX TPEACTaBICHUN U JepeBa CIydailHOTO
OTIBITA.

*Y4yacTBOBaTH B 00CY:KI€HHM pelIeHHs™ 3aja4yM Ha
nepevrcieHne KoMOuHanui (4ncnia nepecTaHoBOK, Yuciia
COYeTaHuil), Ha HAXOXKIACHUE BEPOSTHOCTEH COOBITHI C
OpUMEHEeHHEeM KOMOMHATOPUKH, B TOM 4HCIE C
MCIIOJIb30BaHuEM TpeyroyibHuKa [lackans.

9 kunacc (He MeHee 34 4)

Ha3zBanue
pa3aeJia (TemMbl)
(umncy10 yacon)

OcHoBHOE coaepKaHue

XapakTepucTHKA JeATeJbHOCTH 00y4al0 M XCS

IHoBTOpeHue Kypca 8 kiacca
(44)

[IpencraBnenue maHHbIX. OnucaTenbHast
cratuctuka. Omepanuu HaJl COOBITHIMH.
He3aBucuMocTs COOBITHIA.

IoBTOpATH U3YyYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUU.

PemaTh 3a1aum Ha IPE/ICTABIICHUE U ONTMCAHUE JAHHBIX.
Pemath 3agauyMm Ha  HaXOXICHUE  BEPOATHOCTEH
00BEIMHEHNUSI W TIEPECEUEHUs COOBITUM, B TOM YHCIIE
HE3aBHCHUMBIX, C  UCIOJb30BaHUEM  rpaduuecKkux
MPEJCTAaBICHUHN U JIEpEBA CIYyYallHOTO OIbITA.

Pemarh 3agauyM Ha mepevrcieHe KOMOWHAIM (dymcia
MEePECTaHOBOK, YHCJIA COYETAaHUM), Ha HaXOXJEHHUE




BEPOSTHOCTEH COOBITHI C MPUMEHEHNEM KOMOUHATOPHKH,
B TOM YHCJIE C UCTIOJIb30BaHUEM TpeyronbHuKa [lackans

J1eMeHThl KOMOMHATOPUKU
(44)

KomOunaropHoe mpaBWIo yMHOXKEHHS.
ITepecranoBku. @axrtopuan. Codyeranus u
YHUCJIIO0 COYETaHUM. *TpeyroabHuK
[Tackans.™ [IpakTuueckas pabora
«Bpruucnenue BEPOATHOCTEH c
HCIIOJIb30BaHUEM KOMOMHATOPHBIX
(GYHKIHMI 57IEKTPOHHBIX TaOIHID.

OcBauBatb Ha  0a30BOM  YpPOBHe  TOHSTHS:
KOMOWHATOpPHOE MPAaBUJIO YMHOXEHHS, YIMOPSAIOYCHHAS
napa, Tpoiika 0ObeKTOB, IEPECTaHOBKA, (hakTopHal Yucia,
coueTaHHe, YUCIIO COUeTaHU|, *TpeyronapHuk [lackansa.™
Pemars npocreiimme 3agauydm  Ha  [IEPEUUCIICHUE
YIOPSAOYEHHBIX AP, TPOEK, IEPEUUCIICHNE [1EPECTAHOBOK
U COYETAaHHM SJIEMEHTOB pAa3IMYHBIX MHOXECTB (IO
00pasiy).

Pemiath mpocreiimme 3amauyM Ha NPUMEHEHHUE 4YHCIIa
codeTaHuil B anredpe (CoOKpanéHHOe YMHOXKEHHE, OUHOM
HproToHa) (¢ HanmpaBIISIFOIIEH TTOMOIIBIO).

Pemiath, mnpumeHsii KOMOMHATOpPHMKY, 3aJaud Ha
BBIUHCJICHHE BEPOSTHOCTEH, B TOM YHCIE C IMOMOIIBIO
AIIEKTPOHHBIX TAOJHI] B XOJ€ MPAaKTH4YECKOH paboThl (C
BHU3YyaJIbHOW ONOPOIA).

FCOMeTpH‘leCKaﬂ BEPOATHOCTD
(44)

*T'eomerpuueckast BEPOSITHOCTb.
CrnyyvaiiHplii BHIOOp TOYKHM K3 (UTYpHI Ha
IUIOCKOCTH, W3  OTpe3ka, W3  JyIu
OKpPY>KHOCTH.*

*OcBauBaTh MOHATHE T€OMETPHUUECKON BEPOSTHOCTH.
YyacrBoBaTk B O00CY:KICHHMHM pelIeHUs] 3aJa4M Ha
HaXO0XJ/IEHHUE BEPOSATHOCTEN B OIbITAaX, IPEACTABUMBIX KaK
BBIOOp TOYEK W3 MHOTOYTOJIbHHKA, Kpyra, OTpe3ka WU
JIyTH OKPY>KHOCTH, YUCIIOBOTO MPOMEKYTKa™

HUcnuiTanus
bepnyinu
(6 9)

Hcneitanme. Yenex m Heynada. Cepust
UCIIBITAaHUI 10 IIEPBOTO ycmexa.
Hcnertanus  bepnymu.  BepostHocTH
coOBITHI B cepun ucnbITaHui bepHymu.
[TpakTnueckas pabora «Mcnprtanus
beprymm.

OcBanBaTh Ha 0230BOM YPOBHE IOHSITHS: UCIIBITAHUE,
AJIEMEHTApHOE COOBITHE B UCIBITAHUU (YCHEX U Heyaaya),
cepus UCIBITAaHWM, HACTYIUIEHHME MEepBOro ycrexa
(meynaum), cepust ucnbiTanuii beprym.

Pemiate  mpocreiimime 3ajayd Ha  HAXO0XACHHUE
BEPOSTHOCTEW COOBITHII B CEpUU UCTIBITAHUHN JI0 MEPBOTO
ycrexa, B TOM YHUCJe C MPUMEHEHHEM (OpPMYJIbl CyMMBbI
r€OMETPUYECKON MPOrpeccuu (C OMOpOM Ha CIPABOYHYIO
nH(popManuo).




Pemares  mpocreiimide 3axa4yd Ha  HAXOXICHHUE
BEPOATHOCTEH  JJIEMEHTAPHBIX COOBITHMH B  CEpUU
UCIBITAaHUN bepHyuM, Ha HaXO0XICHUE BEPOATHOCTH
ONPENENEHHOIO0 YHMCIa YCHEXOB B CEPUM HCIIBITAHUN
bepuysum (¢ BU3yaJlbHON ONOPOiA).

HN3yyaTh B X0/1€e MPAKTHYECKOH PadOThI, B TOM YHCIIE C
MOMOIIBIO HU(PPOBBIX PECYPCOB, CBOMCTBA BEPOSATHOCTH B
cepuu ucnelTanui bepnyinu

Cayuaiinas
BeJIHYMHA
(64)

CnydaiiHass BeIMYMHA M pacnpelereHue
BEPOSITHOCTEH. Maremarnueckoe
OXHMJIaHME W JHUCIepCUs  CilydyalHOU
BenuuuHbl. [IpuMepsl MaremaTHueckoro
OKHMJIaHHMSI KaK TEOPETUYECKOIO CPEIHETO
3HAYCHUS BEIUYHHEI.

ITonsTHie ©0 3aKOHe OOJBIIUX YHCE.
N3mepenne BepOSTHOCTEH C TMOMOIIBIO
yactoT. [IpumeHeHune 3akoHa OOJBIINX
YHCel.

OcBouth Ha 0230BOM YPOBHE NOHSITHA: CllydalHas
BEJIMYMHA, 3HAYCHUE CIIy4anHOM1 BEJINYMHBI,
pacnpeziesieHue BEPOSTHOCTEN.

HN3yuyats u o0Cy:KIaTh IPUMEPBl JTUCKPETHBIX U
HENPEepPbIBHBIX CIyYaiHbIX BEJIUYUH (POCT, BEC YEIOBEKA,
YHCJIEHHOCTb HACEJIEHUs, IPYyrie U3MEHUNBbIE BEIMYUHBI,
paccMaTpuBaBIIMECS B Kypce CTAaTUCTHKH), MOJAEIbHBIX
CIIy4aiHBbIX BEJIMYMH, CBS3aHHBIX CO CIy4allHBIMU
onbITaMu (OpocaHue MOHETBI, HMIPaJbHOM KOCTH, CO
CIIy4aiiHbIM BBIOOPOM H T. I1.).

OcBauBath Ha  0a30BOM  YPOBHE¢  INOHATHA.
MaTE€MaTH4YeCKOe OKMUJAHUE CIIy4alHOW BEJIWYMHBI KaK
TEOPETUUECKOE CPEAHEE 3HAYCHUE, TUCIIEPCUs CIIy4YalHON
BEJIMYMHBI KaK aHAJIOT JUCIEPCUU YHUCIOBOr0 Habopa.
Pemiath 3aauMm Ha BBIYMCIEHUE MaTEMAaTHYECKOTO
OXHWJIAHWS W JHUCIEPCHH  JAUCKPETHOM  CIly4anHOU
BEJIMYMHBI 110 33JJaHHOMY paclpeesIeHUI0, B TOM 4HCIIe
3aJla4, CBSI3aHHBIX CO CTpaxOBaHUEM M JIoTepesMHu (C
HaIPaBJIIONIEN TOMOIIBIO).

3HaKOMHUTBCSI C MaTeMaTH4YEeCKHUM OXHJaHHEM U
JUCIIEpCUell HEKOTOPBIX paclpeAcieHuil, B TOM 4YHCIE
pacrpeneneHus Cy4ailHON BETUYUHBI «UUCIIO YCIIEXOB)» B
cepuu UcCHbITaHui beprysum.

M3yyaTr, 4acToTy CcOOBITHMS B  NOBTOPSIOIIUXCSA
CIIy4alHBIX OIBITaX KaK CIy4alHYIO BEIUYUHY.




3HAKOMHUTBCS C 3aKOHOM OoJbIIuX uucen (B (opme
bepuymnau): npu OGOnbIIOM 4YMCIE ONBITOB YacToTa
coOBITHS OJM3Ka K €r0 BEPOSTHOCTH.

PemaTts 3agaum Ha U3MEpeHHE BEPOSITHOCTEHN C TOMOILBIO
4acToT (C HAIPABJISIIOLIEH TOMOILBIO).

OOcy)naTh poJib 3aKOHA OOJIBIINX YKCE)l B 000CHOBAHUU
YaCTOTHOTO METOA U3MEPEHUS BEPOSITHOCTEH.
OOcykmaTh 3aKOH OOJBIIMX YHCEN KaK IpOsBICHUE
CTaTUCTHYECKOW YCTOMYMBOCTH B U3MEHUUBBIX SIBICHUSX,
pOJb 3aKOHa OOJBIIMX YHUCEN B HPUPOAE M B JKU3HU
YeJIoBeKa.

0O000menue,
KOHTPOJIb
(10 v)

[IpeacraBnenne nanubIX. OnucaTenbHas
CTaTHCTHUKA. BeposTHOCTh  ciy4ailHOTO
cOOBbITHS.  DJEeMEHTbl KOMOMHATOPUKH.
CiryyaliHple BETMYMHBI U PACIPEICIICHUS.

IloBTOpPSAITH H3y4EHHOE U BBICTPAMBATh CHCTEMY
3HAHUU.

Pemarp 3a1a4yu Ha IPEACTABICHUE U ONKMCAHUE TAHHBIX.
PemaTh 3aqaum Ha HAXO0XKJICHUE BEPOSATHOCTEH COOBITHH,
B TOM 4YHUCI€ B OINBITaX C PaBHOBO3MOKHBIMHU
3JIEMEHTAPHBIMU COOBITHSIMH, BEPOSATHOCTEMN
00bEIMHEHNUSI W TepeceYeHus: COOBITHI, BBIYHCIATH
BEPOSATHOCTH B OIIBITAX C CEPUAMHU CIYYAUHBIX UCIIBITAHUI

CblyeBa

NoanncaHo undppoBo
nognucbto: CblueBa
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