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[HOACHUTEJIbHAA 3AITNCKA

PaGouas mporpamMMa mo mareMaTtuke A 00y4aroUIuXcs C3aJepiKKOW mcuxudeckoro passutus (naiee — 3[1P) Ha ypoBHe
OCHOBHOTO o0miero oOpa3oBaHHs MOATOTOBIEHA Ha OCHOBEe PDefepanbHOr0 roCyIapCTBEHHOTO 00pa3oBaTeIbHOTO CTaHAApTa
ocHOBHOro ob6mero oopazosanus (IIpukazMunnpocsenienuss Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBan MuHUCTEPCTBOM
roctuin Poccuiickoit @enepanuu 05.07.2021 r., per. Homep 64101)(nanee — ®I'OC O0O0), [TpumepHoii aganTHPOBAHHON OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00111er0 00pa30BaHMs 00yUYaOIUXCs C 3aJEP>KKON MCUXUYECKOT0 pa3BUTHUs (0100peHHOMN
pemennem ®YMO no o6memy odpazoBanuto (mpotokoi oT 18 mapra 2022 r. Ne 1/22)) (nanee — ITAOOIT OOQO 3I1P), [TpumepHoit
paboueii mporpaMMbl OCHOBHOTO 00111eT0 00pazoBaHus Mo npeamety «Matematuka», [ [pumepHoit mporpaMMbl BOCIIUTAHUS, C YIETOM
pacmpeieieHHBIX TI0 KilaccaM MPOBEPSIEMbIX TpeOOBaHUHN K pe3ysibTaTaM OCBOCHHS AIalTHPOBAHHOW OCHOBHOWOOpA30BaTEIHHON
pOTpaMMBbl OCHOBHOTO 00111ero 00pa30oBaHuUs 00YUAIONINXCS C 3aICPKKON MICUXUYECKOTro pa3BUTHs. B pabodeil mporpaMMe yuTeHBI
ujen u nojoxxeHus: KoHmenmuu pa3Butus MaTeMaTHIECKOTO oOpa3oBanus B Poccuiickoii @eneparum.

O61mas xapakTepucTUKa yueOHOro npeamera «MareMaTuka

VYyeOnbiii mnpeamer «MaTemaTHka» BXOJUT B TNPEIMETHYIO 00JacTh
«Marematuka u wuHpopMatukay. OH CIOCOOCTBYET pa3BUTUIO BBIYUCIUTEIBHONW KYJIbTYPhl U JIOTHYECKOTO MBIIUICHUS,
(GbOpMHUPOBAHUIO YMEHHUS TIOJIb30BATHCS ANTOPUTMAMH, a TakKe NPUOOPETEHUIO NPAKTUYECKUX HABBIKOB, HEOOXOJMMBIX B
NOBCeHEBHOUM >ku3HU oOydvatomuxcst ¢ 3[IP. YueOHbI mpenMer pa3BUBaeT MBIIUICHHUE, MPOCTPAHCTBEHHOE BOOOpa)KeHUE,
(YHKIIMOHAIBHYIO TPaMOTHOCTb, YMEHHUSI BOCHPHUHUMATh W KPUTHUYECKH aHAIM3UPOBATh WHGOPMAIIMIO, MPEICTABICHHYIO B
pa3TUYHBIX hopMax.

OOyueHue maTeMaTuke JAa€T BO3MOXKHOCTh pa3BuBaTh y oOyuaronuxcs ¢ 3[1P Tounyto, paruonansHyo U HHOOPMATUBHYIO
pedb, yMEHHE OTOMpPATh HAauOOJee MOAXOAIINE SI3bIKOBBIC, CHMBOIMYECKUE, TPAQUIECKUE CPECTBA ISl BRIPAKECHUS CYXKICHUHN U
HArJISTHOTO UX MPEACTABICHUS.

HeoOxomuMpIM KOMIIOHEHTOM OOIIEH KyJIbTyphl B COBPEMEHHOM TOJKOBAaHUM SIBISICTCA OOIEe 3HAKOMCTBO C METOJAMH
[MO3HAHUS IEVCTBUTEIBHOCTH, MIPEJICTABICHHUE O MPEAMETE U METOAAX MATEMATUKH, UX OTIIMYMNA OT METOJIOB APYTUXECTECTBEHHBIX
¥ TYMaHUTapHBIX HAyK, 00 0COOCHHOCTSX MPUMEHECHHSI MATEMATHKH JIJISl PEIICHHS] HAYYHBIX U IPUKIAAHBIX 3a71a4. Takum 00pazom,
MaTeMaTH4ecKoe00pa3oBaHe BHOCUT CBOH BKJIAJ B (hOpMHUPOBAHUE OOIIEH KyIbTYyphl YEIOBEKA.

N3ydeHne mMaTeMaTHKHU TaKXke€ CIOCOOCTBYET ACTETUYECKOMY BOCIUTAHMIO YEJIOBEKAa, MOHUMAHHMIO KPAacOThl U U3SIIECTBA
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MaTeMaTU4YEeCKUX PACCYXICHUHM, BOCHPUSITHIO TreoMeTpudeckux ¢GopMm, YCBOeHHIO uaeu cummerpuu.llporpamma oTpakaet
coaepkanne oOydeHusi npeaMery «MaremaTuka» ¢ y4eToM OcoObIX oOpazoBaTelIbHBIX MOTpeOHOCTeN oOyuarommuxcs c¢ 3I1IP.
OBnaseHue yuyeOHbIM npeaMeToM «MareMaTrka IpeACcTaBiIseT ONPeaCICHHYIO CIIOXKHOCTD J1s yuamuxcs ¢ 3[1P. ¥V oOyuaromuxcs
¢ 3IIP naubonee BbIpaXXEHbI OTCTABaHUS B Pa3BUTHU CJIIOBECHO-JIOTMYECKUX (OPM MBIIUICHUS, TO3TOMY aOCTpakTHbIE U
OTBJICUCHHBIC KATETOPUU UM TPYIHOAOCTYIHBI. B TOke BpeMsl Mpu cCreruaibHOM OOYy4YeHHH OOY4YaroIIMecs MOTYT BBINOJIHATH
3a1aHus 110 Aroput™My. OHM BOCTIPUUMYHUBBI K IOMOIIM, MOTYT BBITIOJIHUTH MEPEHOC HAa aHAJIOTMYHOE 3a/IaHUE YCBOSHHOTO CIIoco0a
pemenus. CHMKEHUE Pa3BUTHUS MBICIUTEIBHBIX ONEpalluii M 3aMEIJIEHHOE CTaHOBJIEHUE JIOTHYECKUX JCHCTBUM MPUBOIAT K
HEJIOCTATOYHOW OCMBICIICHHOCTH COBEpIIAEMbIX YYEOHBIX JeHCTBHM. Y O0O0ydaronIuxcs 3aTPyAHEHbl CUETHBIC BBIYUCIICHUS,
POU3BOJUMEBIE B yMe. B MUCHhMEHHBIX BBIYHCICHHUSX OHM MOTYT MPOIYCKaTh OJAWH W3 MPOMEKYTOUHBIX IaroB. [Ipu pabote c
YUCJIOBBIMU BBIPAXKEHUSIMHU, BBIUUCICHHEM UX 3HAUEHUS MOTYT HE YACPKUBATh MPABUJIbHBINA MOPSIOK aeiicTBuid. [Ipu ynpomienuu,
npeoOpa3oBaHuy BeIpakeHul ydariuecs ¢ 3[IPHe MoryT caMOCTOsITETbHO MPUHSATH PEIICHUE O MOCIEA0BATEIIHHOCTH BBHITIOJHEHUS
nevictBril. KOHKPETHOCTh MBINIJICHUsI OCIOKHSIET YCBOCHHS HaBBbIKA PEIICHUS YPaBHCHHUH, HEPABEHCTB, CUCTEMbI ypaBHeHUH. MM
MaJIOJIOCTYITHO COBEpILICHNE 00PAaTUMBIX OTIEPALIHA.

Hu3zkuit ypoBeHb pa3BUTHUS JIOTHUECKUX OTEPALM, HEJOCTaTOYHAss 0000IIEHHOCTh MBIIUICHUS 3aTPYIHAIOT U3yUYE€HHUE TEMbI
«DyHKIUW»: TpU  ONpefeiaeHuH (PYHKIIMOHATBHON 3aBUCUMOCTH, TpPU OINHUCAHUM TpauuecKol CHUTyalMH, HCIOJIb3Ys
reoMeTpuYecKui, anreOpandeckuid, (QyHKIIMOHANbHBIN s3bIKM. Hepenko yuwamumecs He BUAST pPa3HULBI MEXAY O00JAaCThIO
ornpeeneHus: GyHKIUU U 00JaCThI0 3HAUCHH.

Pemmenue 3amau conpspkeHo ¢ TPYAHOCTSIMU 0OPMIICHUST KPATKOM 3aMUCH,TPOBEICHHS aHAIM3a YCIOBUS 3a/1a4H, BBIICICHUS
cymectBeHHoro. OOyuatomuecs c¢3I1P 3atpynHSroTcs cienath yMO3aKJIIOUeHHE OT OOIIEro K YacTHOMY, HEPEIKO BBIOMPAIOT
HEpAIMOHAIBHBIE CIIOCOOBI PEIICHMSI, HHOTa OTPAHNYMUBAIOTCS MAHUITYJISIITUSIMU C YHCIIAMH.

[Tpu u3yuenun reomeTpudeckoro Marepuana ooyqatomuecs ¢ 3[1P ctankuBaroTcs ¢ TpyIHOCTHIO I€NaTh JIOTHUECKHUE BHIBOIBI,
CTPOUTH TOCJEI0BATENbHBIE pacCykKaeHusi. Hempounbie 3HAHUST OCHOBHBIX TEOPEM T€OMETPUUTIPUBOAMUT K OIIMOKAM B PEHICHUU
reoMeTpudeckux 3agad. OOydaronimecss MOTyT MOAMEHUTH (HOPMYITy, HEIPABUIBHO TPUMEHUTH TeopeMy. K cepbe3HbIM ommodkam B
pelIeHnH 3a/1a4 MPUBOASIT HEJOCTATOYHO Pa3BUThIE MPOCTPAHCTBEHHbIE IPEACTaBIEHUS. IM CII0KHO BBIITOJTHUTD YEPTEXK K YCIOBHIO,
B ITUCBMEHHBIX Pa00TaXOHU HE MOTYT NMPUBECTU OOBSICHEHUE K YEPTEKY.

ToyHOCTh 3amOMHWHAHWS W BOCHPOM3BEACHHS YYEOHOrO Marepuana CHIDKCHBI IO MPUYMHE CIa00CTH MHECTUYECKON
TEeSTENBHOCTH, CyXeHus oObeMa mamsatu. OOywarommmcsi ¢ 3[IP TpeOyercst Ooisbllie BpeMEHM Ha 3aKpeIieHHe MaTepuana,
aKTyaJau3alusl 3HaHUH 10 OMOope MPHU BOCIIPOU3BEICHHUU.

Jl71st mpeoioieHus TpyAHOCTE N B U3y4eHUHU yueOHoro npeamera «MareMaruka»HeoOXoauMa ajanrtauus o0beMa U Xapakrepa
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y4eOHOro Marepuaja KIO3HaBaTEJIbHBIM BO3MOXHOCTAM ywamuxcss ¢ 3IIP. Crnegyer yueOHbII Marepuan NpPENOIHOCHUTH
HEOOJIBIINMU IOPLUSAMHU, YCIOXKHSSA €ro IOCTENEHHO, U3bICKUBATCIIOCOOB! aJalTAllMK TPYIHBIX 3aJaHHUM, HEKOTOpPbIE TEMBI 1aBATh
KAaK O3HAKOMUTEIIbHBIC; UCKIIOYATh OTAEIbHBIE TPYAHBIC JOKA3aTENIbCTBA; TEOPCTUYECKUN MaTepUal PEKOMEHIAYETCS U3y4daTb B
IIPOLIECCE MPAKTUYECKOU ACSATEIBHOCTH 110 pelIeHUIO 3a1a4. OpraHn4eckoe €JUHCTBO MPAKTUYECKON U YMCTBEHHOU IEATEIbHOCTH
y4alluXxcsl Ha ypoKax MAaTeMaTUKHU CIIOCOOCTBYIOT IPOYHOMY M CO3HATEIBHOMY YCBOEHHUIO OA3UCHBIX MAaTEMAaTUYECKUX 3HAHUM U
YMEHUHU.

Hesn 1 3a1aun u3y4yeHus yueOHoro npeamera «MareMaTuka

[TpropuTeTHBIMHE yersimu 00yICHUS MaTeMaTUKe B 5—9 kiaccax sBIISIIOTCS

" (GopMHUpOBaHHE IIEHTPAJBHBIX MaTEMaTHYCCKUX TOHATHH (YHCIIO, BEIWYMHA, TCOMETpPUYECKas Qurypa, IepeMeHHasl,
BEPOSTHOCTh, (YHKIMS), OOCCICUYMBAIONINX IPEEMCTBEHHOCTh M TEPCHEKTHUBHOCTh MAaTEMaTHYECKOTO OO0pa3oBaHUs
obyuaromuxcs ¢ 3I1P;

* nmoaBeneHue odydarommxcs ¢ 3[1P Ha HOCTYIMHOM TSl HUX YPOBHE K OCO3HAHMIOB3aMMOCBSI3M MaTeMaTUKU M OKPYXKAIOIIETO
MUpa, TOHUMaHUE MAaTeMAaTHKH KaK9aCcTH OOIIeH KyIbTYPhl YeJIOBEUECTBA;

" pa3BUTHE WHTEUIEKTYaJIbHBIX M TBOPYECKUX CHOcoOHOCTel oOyuatomuxces ¢ 3[IP, mo3HaBaTenbHOW aKTHBHOCTH,
MCCIIEZIOBATEIHCKUX YMEHUH, KpUTHIHOCTHMBIIIUICHHS, HHTEpEca K N3yUYEeHUIO0 MAaTEMAaTHKH,

* popmupoBaHHe (GYHKIIMOHATHHOW MaTEMaTHYeCKOW TpaMOTHOCTH: YMEHHUS PAcCIiO3HABATH NPOSBICHHUS MaTeMaTHYCCKUX
TIOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B PEANbHBIX KU3HEHHBIX CUTYAIUAX U MPU H3YUCHHUH JAPYTUXYUEOHBIX MPEAMETOB,
NPOSIBJICHHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (hOpMYyJIMPOBATh MX Ha S3BIKEC MAaTEMaTUKHA M CO3[[aBaTh MAaTEMAaTHYECKUE
MOJICNIA, TIPUMEHSTh OCBOCHHBIA MATEMAaTHYECKUH ammapar s peleHUus NPaKTHKO-OPUEHTHPOBAHHBIX —3ajad,
WHTEPIPETUPOBATH U OLICHUBATH MOJYYCHHBIC PE3YJIbTATHI.

JlocTrkeHune 3TUX 1ieeil 00eCreuynBaeTCsl PEIICHUEM CIEAYIOMNX 3a0ay.:

* GopmupoBath y obOyuaromuxcsi ¢ 3[IP HaBbIkM ydeOHO-TIO3HABATENBHOW NEATEILHOCTH: TUIAHHUPOBAHUE PAOOTHI, TOUCK
PaIMOHAIILHBIX ITyTEH €EBBITIOIHEHHUSI, OCYIIECTBICHUS CAMOKOHTPOJIS;

" CcrmocoOCTBOBATh MHTEIUIEKTYaTbHOMY Pa3BUTHIO, (POPMHUPOBATH KA4eCTBA, HEOOXOIUMBIE YEIIOBEKY JIJISl TTOJTHOIEHHOH KU3HU
B COBPEMEHHOM OOIIECTBE, CBONCTBEHHBIE MaTEMaTHYECKOW MEATETbHOCTH: SICHOCTM W TOYHOCTH MBICIIH, HWHTYHIIWH,
MIPOCTPAHCTBEHHBIX MPECTABICHH, CTIOCOOHOCTH K MPEOI0TICHUIO TPYTHOCTEH;

" (GopMUpOBATH KITIOYEBBIE KOMIIETEHIIMN YYAIIUXCS B paMKax MpeIMeTHON obmactu «MaTtemaTrka 1 nHQOpPMaTHKAY,
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" pa3BUBaTh MOHATUHHOE MbIUIeHU oOydarommxcs ¢ 3[IP;ocymecTBiAsSTh KOPPEKLHIO MO3HABATENbHBIX IPOLIECCOB
oOyuaromuxcs ¢ 3I1P,He00X0AMMBIX AJI1 OCBOEHUS IPOrPaMMHOI0 MaTepHalia 1o yueOHOMY MPEAMETY;
" [peaycMaTpUBaTh BO3MOKHOCTh KOMIIEHCALIMA 00pa30BaTENbHbIX Je(ULIUTOB BOCBOCHUH MPEANIECTBYIOIIETO MPOrPaMMHOIO

Matepuaia y odyuaromuxcs ¢ 3[1P u HegocTaTkoB B KX MaTEMAaTUYECKOM Pa3BUTHUU;

* chopMHUPOBATh YCTONUMBBIA HHTEPEC YUAILIUXCS K PEMETY;
" BBISIBJISITH MU Pa3BUBATh MaTEMaTUYECKUE U TBOPUYECKUE CITIOCOOHOCTH.

OcHOBHbBIEC JTMHUU COJEPKaHU Kypca MaTeMaTHKu B 5—9 kiaccax: «Hucna v BeIYUCICHUS», «Anredpa» («Anredpandeckue
BBIpAKEHUS», «YpaBHEHMSI HUHEPABEHCTBAY), «DyHKIUNY, «I'eomerpusi» («I'eomerpuueckue GUrypsl u ux cBoiictay, «M3mepenue
reOMETPUUYECKUX BEIMYMH»), «BeposTHOCTh U cTathcTUKay. JlaHHbIe JIMHUM Pa3BUBAIOTCS MapajulesIbHO, KaX/1asi B COOTBETCTBUH C
COOCTBEHHOM JIOTMKOW, OJHAKO HE HE3aBHCHMO OJ[HA OT JAPYroid, a B TECHOM KOHTaKkTe U B3aumozeiictBuu. Kpome storo, mx
OoOBEUHSET JIOTHUECKasi COCTaBIISAIONIAs], TPAAUIIMOHHO NPUCYINAasi MAaTEMaTUKe U MPOHU3BIBAIOIIAS BCE MaTEMaTUYECKUE KYPChIU
conepxkarenbuble TnHuU. ChopmynrpoBanHoe B DeepalibHOM TOCyIapCTBEHHOM 00pa30BaTeIbHOM CTaHAapTe OCHOBHOI'O OOIIETO
oOpa3oBaHus TpeOOBaHUE «YMETb OIEPUPOBATh MOHATUSMU: ONpENEICHUE, aKCUoMa, TEOopeMa, JI0Ka3aTelbCTBO, YMEHHUE
pacrno3HaBaTh UCTUHHBIE U JIOKHBIC BBICKA3bIBAHUS, IIPUBOJIUTH IPUMEPBI U KOHTPIIPUMEPBL, CTPOUTH BBICKA3bIBAHUS U OTPULIAHUS
BBICKA3bIBAHMI» OTHOCUTCS KOBCEM Kypcam, a (OpMUPOBAHHE JIOTHUECKUX YMEHUU pacrpeiessieTcsl 0 BCeM roJaMo0yyeHus: Ha
ypOBHE OCHOBHOT'O 00111eT0 00pa30BaHUsl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yibTaTaM ocBoeHUs [lpumepHoit paboueil Mporpammsl,
pacnpenenéHHbIM 10 TojiaM 00y4eHUsI, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, IIPUHIIMITUAIIEHBIM BOTIPOCaM
oOydaromuecs: 0Opaiaiich HEOAHOKPATHO, YTOOBI OBJAJICHUE MATEeMATHMUYECKUMH TOHSATHUSMHM M HaBBIKAMH OCYIIECTBISIOCH
MIOCIIEIOBATENILHO M MTOCTYMATENbHO, C COOJIOICHUEM MIPUHIIUIIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHHUS BKIIIOUAJIUCH B OOIIYIO CUCTEMY
MaTeMaTHYeCKuX IpecTaBieHnit ooydaromuxcs ¢ 3I1P, pacuupsist u yriny6iss e€, o0pasys IpoYHbIe MHOKECTBEHHBIE CBsi3U. O01IMe
1ean u3ydeHus: ydeOHoro mpeamera «MartemaTuka» mpeAcTaBieHbl B [IpuMepHoil pabodeil mporpaMMe OCHOBHOTO OOIIETO
o0Opa3oBaHUsI.

Oco0enHocTH 0TOOPA U aaNITAIUU Y4eOHOI0 MaTepHaJsa o MaTeMaTHuKe

OOyuenue yueOHOMY mIpeaMeTy «MaTemaTHukay CTPOUTCS Ha CO3JJaHUU ONTUMAJIBHBIX YCIOBHM JIJISl yCBOGHHUS MPOTPAMMHOTO
Matepuana obydaromumucs ¢ 3I1P. bonbpmoe BHuManHue ynenseTcs oTOOpy yd4eOHOTO Marepuana B COOTBETCTBUU C MPUHIIUTIOM
JOCTYIHOCTH TIPU COXpPaHEHHUH 00111eT0 0a30BOr0 YPOBHSI, KOTOPBIN JTOJKEH MO COJIEPKAaHUIO0 U 00BEMY OBITh aJallTUPOBAHHBIM JIJIs

5



oOyuaromuxcsa ¢ 3IIP B cooTBeTcTBUM € UX 0COOBIMH 0OOpa3zoBaTeldbHBIMH MOTpeOHOCTAMHU. ClieqyeT OO0JIErYuTh OBJIAJICHHE
Marepuanom oOyuarommmucs ¢ 3[1P mocpeacTtBoM ero neTanbHOro OOBSICHEHHS C CUCTEMATHUYECKHUM MOBTOPOM, MHOTOKPaTHOM
TPEHUPOBKUB MIPUMEHEHUU 3HAHUH, UCIIONIB3Ys MPUEMbI aKTyaln3aluu (BU3yalibHasi OTIopa, MaMsTKa).

[IpumepHast mporpaMmma npeaycMaTpruBaeT BHECEHUE HEKOTOPHIX U3MEHEHHM: YMEHBIIIEHHE 00beMa TEOPETUUECKUX CBEICHUI,
BBIHECEHHE OTJICNIbHBIX TEM WJIUIICNIBIX Pa3elIoB B MaTEpHaIbl JjIsi 0030pHOT0, 03HAKOMUTEIBHOTO U3YUCHUS.

N3menenusi nporpaMmmsl B 5—9 Kiaccax

Mamemamuxka 6 5 u 6 knaccax

B o3HakoMuTEeNBHOM IIJIaHE PEKOMEHAYETCS HW3ydaTh CICAYIOIIUE TEMBI:

«Pumckass wymepanusa», «PaBubie ¢uryps», «llunmuanp, xonyc, mapy», «Kyo»,

«IIpssmoyronpHBIN Napaienenumnen, «llepeMeienre Mo KOOPAUHATHONW TPSIMOI»,

«Mopaynp uucna», «UucioBble NTpOMEXKyTKH»; «Macmtab» (u3ydaercs B Kypce

«"eorpadus»); «M3o0paxkeHne reoMeTpuueckux (UTryp Ha HEJIMHOBAHHOM Oymare ¢ HCIOJIb30BAHUEM IHMPKYJs, JIMHEHKH,
yroJbHUKA, TPAHCTIOPTUPaY, «JlrnHa okpyxHOCTHY, «ILmomans kpyray, «[lapamiensasie mpsMbiey, «IlepneHIuKyIspHbIe TPSMBISY,
«OceBasi U LEHTpaJIbHAasE CUMMETpUM» (M3ydaeTcs B Kypce F€OMETpUH);

«beckoHeuHble mepuoANYECKUE AECATUUHBbIE Apodu. JlecatnyHoe mNpuOIMKeHHEe OOBIKHOBEHHOM IpoOm» (M3ydaeTcsi B Kypce
anreOpsl).

Crnenyer yMEHBIIUTH KOJIMYECTBO YacOB Ha CleNyIolIe TeMbl: «Pemenue norudeckuit 3aaaun, «Jlnmuna otpeska, «lllkams»,
«PacnipenenuTenbHbIN 3aKOH YMHOKEHHS», «3aMKiCh MPOU3BENCHUS ¢ OYKBEHHBIMU MHOXHUTEISIMUY, «IlocTpoeHnekoHbuUrypamnmii
U3 YacTed MpsSMOM, OKPY)KHOCTH Ha HEJIWHOBAHHOM W KieTdaTou Oymare», «/lemurenn u kpatHbie. [Ipu3Haku IeTMMOCTHY,
«HaubGonpmuii o0nuiienuTeIr 1 HauMeHblee oliiee KpaTtHoe. J[eMMMOCTh CyMMBI M MPOU3BEIACHUSY.
«IIpuBenenue npodbu Kk HOBOMY 3HaMeHaTeNno», «HaxokaeHne 4acTH 1eJI0T0 U LEJorono ero yactm». «OKpyrieHue JAECITHIHBIX
npobeity. «Pemienne 3aga4 mepedopoM BceX BOZMOKHBIX BApHaHTOBY. «CocTaBlieHne OYKBEHHBIX BRIPAKEHUHN TI0 YCIOBUIO 3a7a9M.
BricBoOOIMBIIIMECS YaChl MOKHO MCITOJIB30BATh HA MOBTOPEHHUE (B Havaie HKOHIE Y4eOHOro rojia), Ha u3yuyeHue Hanooee TpyAHbIX
Y 3HaYMMBIX TeM: B V Kiiacce
— Ha peIlIeHNEe YpaBHEHHH, MPUBEICHUE TPOoOM K HOBOMY 3HAMEHATENI0, YMHOXKCHHE UJICJICHUE NEeCATUYHBIX Npo0Oei, n3MepeHue
yriioB; B VI kitacce — AeHCTBUS C MOJOKUTEIbHBIMU M OTPUIATEIbHBIMU YUCJIAMU, PEIICHUE YPABHEHUM, CIO)KEHUE U BBIYUTAHUE
YHCelI, COACPKAIIMNX IETYI0 U TPOOHYIO YaCTh, HA YMHOYKCHHE H JISJICHUE OOBIKHOBEHHBIX JPOOCH.

Anzebpa

B o3HakoMHUTENBHOM IUJIaHE PEKOMEHAYETCS H3y4daTh CIEAYIOIIUE TEMBI:
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«ppanmonanbubie uyucna. J[leficTButenbHble uncnay, «CpaBHEHHE [EUCTBUTENbHBIX YHCEN, apU(METHUYECKHE NEUCTBHS C
JNEUCTBUTENbHBIMU uncaamMu», «HaxoxneHne npuOMMKEHHBIX 3HAYEHUN KBaJpaTHOro KopHs», «Teopema Bueray, «Pemenus
YPaBHEHUM TPETHEN U YETBEPTOM CTEIICHEN Pa3I0KEHUEM Ha MHOXKUTEINY, «DyHKIUA y

=VX 1 ee rpaduk», «IlorpenHocTs ¥ TOYHOCTh NPUOIMKEHHUA», «HeTHBIE U HeyeTHBIE QYHKIMNY, «DYHKIUS y=X"», « DYHKIHUI Y=
ax?, ee rpaduk u coiictBa. I'paduku QyHKIMI y= ax? + N u y=a(x-M)?, «YpaBHEHUE C ABYMs MEPEMEHHBIMH U €roTpaduK»,
«['paduueckuit cnocoO pemieHusi CUCTeMbl ypaBHEeHUI», «300paxkeHuewIeHOB apuPMETHUECKON U TeOMETPUUECKOU TPOrpecCHii
TOYKaMHU Ha KOOPJAMHATHOMIIIIOCKOCTHU. JIMHEHHBIN U SKCIOHEHIIMAIBHBIN pOCT. CII0KHBIE TPOLICHTHI.
CrenyeT yMEHBIIWTh KOJWYECTBO YacoOB Ha u3ydyeHHE TeM: «DopMynby,
«/lokazatenbcTBO TOXKIECTB», «JIMHEHHOE ypaBHEHHE C JIBYMs HEW3BECTHBIMN,
«['paduk nuHEHHOrO ypaBHEHHUS C JIByMs NepeMeHHbIMU», «['paduueckoe pelieHre JTUHEHHBIX YpaBHEHUNW M CHUCTEM JIMHEWHBIX
ypaBHEeHHI», «CBONCTBA KBAAPATUYHON (YHKIIUN.

BricBoOOIMBIIIMECS YaChl PEKOMEHAYETCSl UCTIOIB30BATh: JIs JIydllel MpopaboTKu Hanboliee BAXKHBIX TeM Kypca: «Pemienue
ypaBHeHHI», «Pemenue cuctem ypaBHeHmil», «CoBMeCTHbIE AEUCTBUS ¢ ApoOsimuy, «lIpumeHeHne CBOMCTB apudmeTrnueckoro
KBaJIpaTHOTO KOPHS»; HAa TOBTOPEHHUE, pEUIeHUE 3ajad, MpeoOpa3oBaHME BBIPAKEHUH, a TaKXKEe Ha 3aKPEIUICHHE H3YYEHHOIO
Marepuana.

I'eomempus

Crnenyer OCHOBHOE BHUMAaHHE yIETUTh MPAKTUYECKOM HAPaBICHHOCTH Kypca, UCKIIIOUUB U YIPOCTUB HAaNOOJIee CIOMKHBIN TS
BOCTIPUATHS TeopeTHueckuii Marepuan. Ha ypokax reomeTpuu HEOOXOAMMO MaKCHMAaJIbHO HCIOJIb30BaTh HATJISAHBIC CPEICTBA
oOydeHusi, OOJIbIlIe TMPOBOAUTH MPAKTUYECKUX PAa0OT C ydanIuMmucs, pemath 3aaadd. CTpouTh pelieHue 3ajad Mpu MOCTOSHHOM
oOpalieH!H K HarJIATHOCTH — PUCYHKAM M YepTeKaM.

O3HakOMUTENBHO JaTh TeMbl: «TeopemMbl U [10Ka3aTelbCTBO. AKCHOMBI»,

«/lokazaTenbCcTBO OT MPOTUBHOTO», «CyIIECTBOBAHHE U €IUHCTBEHHOCTH MEPIECHIUKYIISIpA K IPAMOi», «MeTo reoMeTpuyecKux
MecT», «MeTtoa ynBoeHnus Meauanshy, « Teopema Daneca u Teopema 0 IpONOPLHOHANBHBIX OTpe3Kax», «L{eHTp Macc TpeyroyibHuKay,
«/3mMeHeHrne TPUTOHOMETPUUECKUX (PYHKIIMH TIPH BO3pacTaHUM yriay, «DopMysbl [JIs paJdyCcOB BIHCAHHBIX W OIMHCAHHBIX
OKPY)KHOCTEM NpPaBUIIbHBIX MHOTOYI'OJIbBHUKOBY», «YpaBHEHHUE NpsMoil», «J/IBmxkenue», «CBoiicTBa JBHkeHUs», «Teopema o
IIPOU3BEICHUHN OTPE3KOB XOPA, TEOPEMBI O IPOU3BEICHUH OTPE3KOB CEKYIMX, TEOPEMA O KBAAPATE KACATECIBHON.

CnenyeT yMEHBIIUTh KOJWYECTBO 4YacoB Ha u3ydyeHue TteMm: «Cummerpuunble ¢Gurypsl. OCHOBHBIE CBOMCTBA OCEBOM
cuMMmeTpun», «LleHTpanbHas cuMMeTpus»,

«ITapannensHbiit epenocy, «IloBopot», «IIpeodbpazoBanne nonodus. [logodre COOTBETCTBEHHBIX AIEMEHTOBY, «OCHOBHbIE 3aa4H
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Ha IMOCTPOEHUE C TOMOLIBIO UPKYJIA U TUHEHKNY, «J[eKapTOBbI KOOPAUHATHI Ha INIOCKOCTHY, «PermenneTpeyroibHuKkoBy, «[logoOue
durypm».

BricBoOoIMBIIIMECS YAChl UCTIONB30BATh HA PEILIEHUE 3a/1a4 U TIOBTOPEHHUE.

Bepoamnocmv u cmamucmuka

B cBsi3u ¢ Tem, 4TO TaHHBIM Kypc BbI3bIBaeT HAMOOIbIINE CIOXKHOCTU A1 oOyyatoniuxcs ¢ 3[1P, cBsa3aHHbIE CO CHUKEHHBIM
YPOBHEM pa3BUTHUS CIOBECHO-JIOTMYECKOTO MBIILIEHUS, €r0 U3YYEHHUE JIOHKHO CTPOUTHCS Ha 0Aa30BOM YpOBHE M JIOCTYIHOM JIJisi
y4eHUKOB Matepuane. OCHOBHOE BHUMAaHME CIEYET yJEIUTh pa3jiejiaM, CBSI3aHHBIMU C TIOBTOPEHUEM MPOIJAEHHOIO0 MaTepHaa,
YBEJIMUUTh KOJMYECTBO YIPAKHEHUM W 3aJlaHUi, CBA3AHHBIX C MPAKTHUYECKOM JeATeabHOCThIo oOyuaromuxcs.HeoOxonumo
[EPECMOTPETh COJIEP’)KaHUE TEOPETUUYECKOTO0 MaTepuala M XapakTep €ro M3JI0KEHUsS: TEOPETUYECKUI MaTepuai MpernogHOCUTH B
npolecce PelIeHUs 3a/lay M BBIMIOJIHEHUS 33/JIaHUM HAIrJISIIHO-TIPAKTUYECKOTO XapakTepa; He TpeOoBaTh BHIBOJA M 3alIOMHUHAHUS
CIIOXHBIX (DOPMYJI, peLICHUSI HECTaHAAPTHBIX, TPYIOEMKHUX 3a1anuid. Psi TeM crnepyer u3ydyarh B 03HAKOMUTEIILHOM IJIaHe.

[TpumepHas mporpaMma MpeI0CTaBISICT aBTOPY padodel mporpaMMbl CBOOOY B pacIpee/IcHHd MaTepuaia 1Mo 4eTBEPTIM
(tpumectpam). PacmpeneneHue BpeMeHHM Ha HW3YYeHHE TEM B TEUYCHHE YYeOHOTO TOJa CaMOCTOSTEIBHO ONpEIesIeTCs
o0pa3oBaTeIbHON OpraHM3aIel W 3aBUCHT OT OcoOeHHocTel Tpymmbl oOyuaromuxcsc 3[IP u ux ocoObix o0pa3oBaTenbHBIX
OTpeOHOCTEH.

IIpumepHbie BUABI AesTeabHOCTH o0yuaromuxcs ¢ 3I1P, 00yc/ioBi1eHHbIC 0CO0BIMU 00pa30BATEILHBIMU
NMOTPEeOHOCTIAMM U o0ecnevYuBaloIne

OCMBICJICHHOE OCBOEHHE COAEePKAHNH 00PA30BaHUA MO NPeIMeTy

«MaremaTuka»

Conepsxanue BUIOB nearenbHOCTH oOydarommxcs ¢ 3[IP ompenensercs nxocoObiMu 00pa3oBaTEIbHBIME MOTPEOHOCTSIMU.
[MTomumo mupoko ucnonb3dyeMbix B OOIl OOO o6mmx myis BceX OO0ydYarOImMXCS BHUAOB JEATEIBHOCTH CIEAYET YCHUIUTh BHUIBI
JESTENHHOCTH CHeIUUYHBIC IS TaHHOW KaTErOpUU JIeTel, 00eCIeuynBaloneOCMbBICICHHOE OCBOCHUE COJIEPIKaHUS 00pa30BaHUS
M0 TPEAMETY: YCHJICHHE MPEAMETHO-IPAKTUYECKON NESITeIbHOCTH C aKTUBU3AIMEH CEHCOPHBIX CHUCTEM; YepelOBaHHE BHJIOB
JESTENBHOCTH, 3aJCHCTBYIONINX PA3TMYHbIE CCHCOPHBIC CUCTEMBI, OCBOCHHE MaTepralia ¢ OMOPON Ha AITOPUTM; «IIOIIArOBOCTH)» B
M3YYCHUHN MaTepHalia; UCIIOJIh30BAaHUE TOMOJTHUTEIBHON BU3YaIbHOW OMOPHI (CXEMBI, IA0JIOHBI, OTTIOPHBIE TAOJIUIIB); pEUYEBO OTUET
0 TIPOIIeCCe M PEe3yNbTaTe JACATEIHHOCTH; BBHITIOJIHCHUE CIICITUATBHBIX 3aJaHIH, 00CCTICUNBAIONINX KOPPEKITUIO PETYISINN YIeOHO-
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MIO3HABATEJIBHOM E€ATENBHOCTH U KOHTPOJIb COOCTBEHHOI'O PE3yJIbTaTa.

IIpumepHas TemaTuyeckas 1 TepMHUHOJOrHYecKas Jiekcuka coorserctByeT OOII OOO.

st ooyuaromuxcs ¢ 3P cymecTBeHHbIM SBISIOTCS TPUEMBI PaOOTHI € IEKCHUYECKUM MaTepuasioM 1o npeameTty. [IpoBoaurcs
cnenuanbHas paboTa Mo BBEJEHUIO B aKTUBHBIN CIOBAaph 00YYarOMIMXCS COOTBETCTBYIONIEH TepMUHOIOrUH. M3yuaembie TepMHUHbBI
BBOJISITCSL HA TOJIMCEHCOPHOM OCHOBE, 00sI3aTeNIbHA BU3YaJIbHASOAIEPIKKA, aITOPUTMbI PAaOOTHI C ONPEACIIEHUEM, ONTIOPHBIE CXEMbI
JUTSI aKTyaJIu3alMU TEPMUHOJIOT UH.

Mecto yyeOHoro npeamera «MareMaTuka» B y4eOHOM IUIaHe

B cootBerctBun ¢ denepalibHBIM T'OCYIapCTBEHHBIM O0pa30BaTEeIbHBIM CTaHAAPTOM OCHOBHOT'O OOIIEro o0pa3oBaHUS
y4eOHbIN npeaMeT «MaTeMaThka» BXOJAUT B MPEAMETHYIO 001acTh «MartemMaTuka u HHPOpPMaTHKa» U SBISECTCS 005S3aTeIBHBIM 15
uzyuyenus. B 5-9 kiaccax yueOHbI peameT «MaTeMaTuKayTpaJuIIMOHHO U3YYaeTCsl B paMKax CIIEIYIONUX Y4eOHBIX KYpCOB: B 5-6
KJaccax — Kypca «MatemaTtukay, B 7-9 kitaccax — KypcoB «Anredpa» (BKIOYAs dJIEMEHTBICTATUCTUKU M TEOPUU BEPOSTHOCTEN) U
«I"eomerpus». Hacrosiel mporpaMmmMoit BBOAUTCS CAMOCTOSITEIbHBIN yUeOHBIN Kypc « BepoSTHOCTh M CTAaTUCTUKAY.

Hacrosimieit mporpamMmoii npeaycMaTpuBaeTcsl BbIJEICHHE B Y4EeOHOM IJIaHE Ha MU3yYeHUE MaTeMaThKu B 5—6 kjaccax S
y4eOHBIX YacOB B HEEIIO B TEUEHHE Kaxaororoga oOyduenus, B 7-9 kinaccax 6 yd4eOHBIX 4YacOB B HEJIETIO B TEUEHUE KAXKOTO ro/ia
oOydenus, Bcero 952 yueOHbIX yaca.

Coneprkanue yuebHoro npenmera «Marematukay, npencrapiennoe BlIpumepHoit paboueit mporpamme, cootBeTcTBYeT @I'OC
00O, IlpumepHOii OCHOBHOM 00pa30BaTEIBHOW IPOrpaMMe OCHOBHOTrO oOmiero oOpaszoBanus, IIlpumepHol amanTupoBaHHOM
OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMe OCHOBHOTO 00I1Iero 00pa3oBaHus 00yUYaOIUXCS € 33a/IEPKKOM MCUXUYECKOTO Pa3BUTHS.

TemaTudeckoe IUTAaHMpPOBAaHUE YYEOHBIX KYypCOB M PEKOMEHIyeMOE€ paclpesieieHHe Y4eOHOro BpPEMEHH ISl U3Y4YCHUS
OTAEJBHBIX TEM, MPEIIOKECHHBIE B HACTOAILIECH IpPOrpaMMe, HAJO0 pPAacCMATpUBAaTh KaK IPUMEPHBIE OPUEHTUPBHI B ITOMOILIb
COCTAaBHUTEIII0 aBTOPCKOW pabodeil mporpaMMbl M TMPEXAEC BCEro y4duTenro. ABTOp paboyeil mporpaMMbl BIpaBEe YBEITUYHUTH
MPEIIOKEHHOE YHUCIIO0 YIEOHBIX YaCOB Ha TEMBI, TpeOytomue 0oee JIUTeNbHOT0 n3ydeHus ooyuyaromumucs ¢ 311P, unm yMeHbIUTh
KOJINYECTBO YaCOB HA TEMbl, U3y4a€Mble HAa O3HAKOMMUTEIBHOM YPOBHE. J[OMYyCTMMO TaKXe JOKaJbHOE MEPEPACIPEICICHUE U
MePEeCTaHOBKA 3JIEMEHTOB COJIEpXaHUS BHYTPU AaHHOTO kiacca. KonnuecTBo mpoBepoYHBIX padOT (TeMaTUYECKUM M UTOTOBBIN
KOHTPOJIb KaueCTBa YCBOCHHUS Y4EOHOro mMaTepuasna) U UXTHUI (CaMOCTOATEIbHBIE M KOHTPOJBbHBIC PabOThI, TECThI) OCTAOTCS Ha
YCMOTpeHUE yuuTens. Takxke ydyuTedab BOpaBe YBEIMYHUTh WM YMEHBIIMTh YUCIO YYEOHBIX 4acoB,0TBEAEHHBIX B [IpumepHoit
paboueii mporpaMMe Ha 0000IIIEHHE, TOBTOPEHUE, CUCTeMATH3AIINI0 3HAHUK 00ydJaromuxcs. EAUHCTBEHHBIM, HO NMPUHITUITHAITBLHO
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BAXKHBIM KPUTEPUEM, SBISIETCS JOCTHKEHHE pe3ylbTaTOB OOyuYeHHUs, YyKa3aHHbIX B Hactoswed mnporpamme. lIPUMEPHAS
PABOYAA ITPOIPAMMA YUEBHOI'O KYPCA

«MATEMATHUKA». 5-6 KITACCHBI

esin n3yyeHus y4e0HOro Kypca

[IpropuTeTHBIMU LIENIAMH 00yUYEHUsI MaTeMaTHKE B 5—6 Ki1accax sBISIOTCS:

" IpOJOJDKEHHE (HOPMUPOBAHUSI OCHOBHBIX MAaTEMAaTHUUECKUX TOHSATUM (YUCIIO, BEIMYMHA, TeoMeTpudeckas ¢urypa),
o0ecrneunBaroIIMX MPEEeMCTBEHHOCTh U MIEPCIIEKTUBHOCTh MaTEMAaTHYECKOT0 00pa30BaHus 00y4aromnuXcs;

" pa3BUTHE WHTEIJIEKTYaJIbHBIX M TBOPYECKUX CrocoOHocTer oOydarommuxcs ¢ 3[IP, mo3naBatenbHOM aKTUBHOCTH,
UCCIIEIOBATEILCKUX YMEHHM, HHTEpeca K U3YUECHHUI0 MAaTEMATUKH;

» ponBeacHue oOydaronuxcs ¢ 3[1P Ha mocTymHOM 171 HUX YPOBHE K OCO3HAHUIOB3aUMOCBSI3M MAaTEMAaTHUKU M OKPYIKAIOIIETO
MUpa;

* (QopmupoBaHue ¢GYHKIMOHATHHOW MaTeMaTHYEeCKOW TpaMOTHOCTH: YMEHHUS pacro3HaBaTh MAaTeMaTUYECKUE OOBEKTHI B
peanbHbIX JKU3HEHHBIX CUTYyalUsX, NPUMEHATb OCBOEHHBIE YMEHHMS Uil PEIICHUs MPaKTUKO-OPUEHTHPOBAHHBIX 3a]1ad,
UHTEPIPETUPOBATH MOJTYUYECHHBIE PE3YJIbTAaThl U OLIEHUBATh UX HA COOTBETCTBUE MPAKTUUECKON CUTYAIUU.

OcHOBHBIE JIMHUU COJACpPXKAHUA Kypca MaTreMaTWKu B 5—6 Kkiaccax — apudmeTuyeckas U TeOMETpUYECKas, KOTOpPbIE
pa3BHUBAIOTCA MapaJUIeNbHO, KaXKIasi B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OJTHAKO, HE HE3aBUCUMO OJIHA OT JAPYroil, a B TECHOM
KOHTAaKTEe W B3aMMOJICUCTBHUH. Takke B Kypce MPOUCXOIUT 3HAKOMCTBO C JIIEMEHTAMH aJIreOpbl ¥ ONMUCATETbHON CTaTUCTUKH.

N3yuyenue apudmeTrueckoro marepvaia HauMHAETCS CO CHUCTEMATH3allMM U PA3BUTHUS 3HAHWNA O HATYPAJbHBIX UYHCIAX,
MOJIYYCHHBIX B HayalbHOW MIKojde. [lpu 3TOM COBEpIICHCTBOBAHUE BBIYUCIUTEILHON TEXHUKH W (POPMUpOBAHHE HOBBIX
TEOPETUYECKUX 3HAHUI COUYETAETCS C PA3BUTHEM BBIYHCIUTEIHLHON KYJIBTYPBI, B YACTHOCTH C OOYYEHUEM MPOCTEUITUM MpUEMaM
MPUKUIKA U OIEHKH pEe3yJbTAaTOB BBIYHCICHMNA. M3ydeHne HaTypajdbHBIX 4YHMCEN MPOAOKAeTCs B 6 Kiacce 3HAKOMCTBOM C
HayaJIbHBIMU MOHATUSMU TEOPHUH JIEIUMOCTH.

JpyTroii KpyIHBIi OJIOK B cofiep)KaHnu apu(MeTHIeCcKon TMHUU — 3T0 Apo0u. Hauano n3yueHus OOBIKHOBEHHBIX U IECSITHYHBIX
IpobOeit OTHECEHO K 5 KJaccy. DTO MEPBBIM 3Tall B OCBOCHHHU JpOOEH, KOTJa MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMHU HJESIMU,
MOHATUAMU TeMbl. [Ipu 3TOM paccMoOTpeHue OOBIKHOBEHHBIX APOOEH B MOJHOM 00BEME MPEAUIECTBYET U3YUYEHUIO JECATUUHBIX
Ipo0eii, 4To 1eaecoo0pa3HO C TOYKH 3PEHUS JIOTUKH HM3JI0KEHUS YMCIOBOM JIMHUM, KOrjJa IMpaBWiia JIEUCTBUU C JECATUYHBIMU
IpOOSIMU MOKHO OOOCHOBATh YK€ M3BECTHBIMH AJITOPUTMAMU BBIMIOJIHEHUS IEUCTBUN C OOBIKHOBEHHBIMH JPOOSIMU. 3HAKOMCTBO C
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JNECATUYHBIMU JPOOSIMU PACHIMPUT BO3ZMOKHOCTH JIJIsi TOHUMAHUSI 00YYalOIMMUMUCS MPUKIIAIHOTO MPUMEHEHUS HOBOW 3alUCH MIPU
W3YUYEHUU JPYTUX NPEAMETOB U MPU MPAKTUYECKOM HUCIonb30BaHuU. K 6 kilaccy oTHeCEH BTOpOM 3Tam B M3yU€HUU APOOEH, e
MIPOUCXOUT COBEPIIICHCTBOBAHNE HABBIKOB CPABHEHUSI U MPE0Opa30oBaHus ApoOei, OCBOEHNE HOBBIX BEIUUCIUTEIIBHBIX AJITOPUTMOB,
OTTAaUYMBAHUE TEXHUKHU BBIYMCIICHUN,B TOM YHCJIC€ 3HAUCHUN BBIPAKECHUH, COJEpkKAIIUX U OOBIKHOBEHHBIC, U JIECATUYHBIC APOOH,
YCTAHOBJIEHUE CBA3EH MEX/1y HUMH, pACCMOTpPEHUE NPUEMOB peIlIeHUs 3a/1a4 Ha Apoou. B Hayane 6 kiiacca mpoucX0uT 3HAKOMCTBO
C IOHATHEM IPOLICHTA.

Oco0OEHHOCTBIO M3YUCHHUSI TTOJOKUTEIIBHBIX U OTPUIIATEIBHBIX YUCEN SBJISIETCS TO, YTO OHHM TaK)Ke€ MOTYT PacCMaTpPUBAThCS B
HECKOJIbKO 7TarnoB. B 6 kinacce B HauanensyueHus TeMbl «I1oJI0)KUTENbHBIE U OTPUIIATEIBHBIC YMCIIa) BBIICISACTCS MOATEMA
«llenpie umcna», B paMKax KOTOpPOW 3HAKOMCTBO C OTPHUILATEIBHBIMM YHCIAMU W JECUCTBUSIMHU C TMOJOXUTEIbHBIMU U
OTPUIATEIIbHBIMU YUCIAMH MMPOUCXOJUT Ha OCHOBE COJIEPKATEIHHOTO MOAX0/1a. ITO MO3BOJIAET HAa IOCTYITHOM YPOBHE MO3HAKOMHUTH
yYaluxcs MPaAKTHYECKH CO BCEMU OCHOBHBIMHU TOHSTHUSMHM TE€Mbl, B TOM UHCIIE W C TpaBUJIaMH 3HAKOB TPU BBHITIOJHEHUU
apudMeTHUecKux aeicTBuil. M3ydeHune panmoHaIbHBIX YHCENI Ha 3TOM HE 3aKOHYHUTCA, a OyJeT MPOJOHKEHO B Kypce anreopsl 7
KJlacca, 4TO CTaHET CIEAYIOIMM MPOXOJ0M BCEX MPUHIMIHUAIBHBIX BOIIPOCOB, TEM CaMbIM pa3JielieHue TPYJHOCTEW obieryaer
BOCHIpUATHE MaTepuaia, apacipeeieHie BO BpEMEHU CIIOCOOCTBYET MPOYHOCTH MTPHUOOPETAEMBIX HABBIKOB.

[Tpu 0Oy4yeHNU pereHnto TeKCTOBBIX 3a/1a4 B 5—6 Kiaccax HUCHOIb3YI0TCa apudMeTnyeckue npuémsl pemeHus. TekcToBbie
3a/layy, peliaeMble Mpu OTPaOOTKE BBIYMCIUTEIBHBIX HABBIKOB B 5—O6 Kjaccax, pacCMaTpHUBAIOTCA 3a/aud CJIEAYIOUIUX BUIOB:
3aJlayy Ha JBUKEHUE, HAa YaCTH, HA MIOKYTIKH, Ha pabOTy U MPOU3BOUTEILHOCTh, HAa IPOLIEHTHI, HA OTHOIICHHS U TTponopiu. Kpome
TOT0,00y4aOIINECs 3HAKOMSTCS C MpUEMaMH PEIICHUS 3a/1ad IepeOopoM BO3MOKHBIXBAPUAHTOB, y4aTcsl paboTaTh ¢ nH(popMalmei,
peaCTaBICHHON B (popMe TaOIUIT UITH THATPAMM.

B paboueii mporpamme mpenycMoTpeHO (opMHpOBaHHE MPONEACBTUUSCKUX anreOpandeckux IpeacTaBieHUN. bykBa kak
CHUMBOJI HEKOTOPOTI'OYHCIIa B 3aBUCUMOCTH OT MaTEMAaTHYE€CKOTO KOHTEKCTa BBOJAUTCS MOCTENEHHO. ByKBeHHasi CUMBOJIMKA IIHUPOKO
UCIIOJIB3YeTCSl TPEXKIE BCEro JUIsl 3amMUCH OOIIMX YTBEPXKACHHM W TMpeIokKeHUuU, (HOpMya, B YACTHOCTH JJIS BBIYUCICHUS
r€OMETPUYECKUX BEJIMYMH, B KAUYECTBE «3aMECTUTEIISD» YUCIIa.

B kypce «MartemaTukm» 5—6 KJIacCOB TpENCTaBICHA HAIJISIHAS TEOMETpHs, HampaBlCHHAs Ha pa3BUTHE OOpPa3HOTO
MBIIIIEHUS, TTPOCTPAHCTBEHHOTO BOOOpaXeHUs, M300pa3UTEIBHBIX YMEHUNW. DTO BaXKHBIA JTAll B U3YYECHUU T€OMETPUU, KOTOPHIH
OCYILIECTBIISIETCS. HA HATJISIIHO-TIPAKTUYECKOM YPOBHE, ONMHUPAETCS HA HATJISAIHO-00pa3HOe MbllIeHne o0yyaromuxcs. boinbias pois
OTBOJIMTCS MPAKTUYECKOU IEATEIIbHOCTH, OMBITY, SKCIEPUMEHTY, MOJIeIupoBaHui0. O0yUarolecs: 3HAKOMATCS C TEOMETPUUECKUMU
¢urypamu Ha IMIJIOCKOCTH M B MPOCTPAHCTBE, C MX MPOCTEUITUMHU KOH(DHUTYypausIiMu, ydaTcs M300pakaTh X Ha HEJIMHOBAHHOU U
KJIeTYaToON Oymare, pacCMaTpUBalOT UX MPOCTENIIMe CBOICTBA. B mpoliecce n3yueHus: HarjiasiiHON reOMETPUM 3HAHUS, TOJTyUYCHHbIE
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0Oy4YaromMMHCs B HAYaJIbHON IIKOJIE, CUCTEMAaTU3UPYIOTCA U pacIupstoTcs.MecTo yueOHOro Kypca B y4eOHOM IUIaHe

CornacHo y4eOHOMY IJIaHy B 9—6 Kilaccax HM3y4daeTcs WMHTErpUpPOBaHHBIN mpeameT «MaTemaThka», KOTOPbIA BKIIIOYAET
apu(pMeTHUYEeCKU MaTepual U HarjsiAHyI0 T€OMETPHUIO, a TAKXKE MPONEIEeBTUUECKHIE CBEACHUS U3 alNreOphl, 3JIeMEHTHIJIOTUKY U Havaja
OIMCATEIbHON CTATUCTUKHU.

VY4eOHbIH MJ1aH HA U3yYeHUE MaTeMaTHKU B 5—06 Kjlaccax OTBOJUT HE MEHEe 5 y4eOHBIX YacOB B HEJENIO B TEUEHUE KaXKJI0TO
roja o0yuenus, Bcero He meHee 340 yuyeOHbIX 4acoB.

Conep:xxanne yueOHOro Kypca (1mo rogaM o0y4eHus)

5 KJIACC

Hamypansnsie uucna u nyno

Hatypansnoe uucno. Psn Hatypanpubix yucen. Yucno 0. M300pakeHne HaTypaidbHBIX YHMCENl TOUYKAMH Ha KOOPJIWHATHOMN
(4uCcIIoOBOM) TIPSIMOH.

[To3MIMOHHAs CHCTEMA CUMCIICHUS. Pumckas mymepayus Kak npumep HenosuyuoHHou cucmemvl cuucienust. JlecaTuunas
CUCTEMA CUHCIICHHUS.

CpaBHEHUE HATypaJIbHBIX YHUCEJ, CPAaBHEHUE HATYPAJIbHBIX YHCEN C HYJIEM.

Crnioco0s1 cpaBHeHUs. OKpyTriIeHNE HATYPaIbHBIX YUCE].

CrnosxeHne HaTypaIbHBIX YUCEN; CBOMCTBO HYJIA MPH CIOXKEHUU. BerunTanue kak aeicTare, 00paTHOE CIIOKEHHUIO. Y MHOXKEHUE
HATypaJbHBIX YHCEN, CBOWCTBA HYJS M €IWHUIIBI pU yMHOXXeHUU. Jlenenne kak JeicTBue, oOpaTHOEe YMHOKEHHUIO. KOMITOHEHTHI
JIeNUCTBUH, CBA3L MEXAy HUMH. [IpoBepka pesyibpTaTa apudMeTudecKoro aencTeusd. [lepeMecTuTesHOE U COUETATEIFHOE CBOMCTBA
(3aKOHBI) CII0KEHUSI U YMHOXKEHUS, pacnpeoeumesibHoe C8OUCME0 (3aKOH) YMHONCEHUSL.

Hcnonp3oBanue OYKB 111 0003HAYECHHS] HEM3BECTHOTO KOMIIOHEHTA U 3alUCHU CBOWCTB apu(PMETHUECKUX JEHCTBUMA.

Jenumenu u kpamuvle yucia, pazinoxenne Ha MHOxUTeNnH. [IpocTeie U cocTaBubie yncna. [lpuznaxku oenumocmu na 2, 5, 10,
3, 9. [lemeHne ¢ 0OCTaTKOM.

CreneHsb ¢ HaTypaJlbHBIM MTOKa3aTeleM. 3aluCh YMCIa B BUAE CYMMBIPa3psIHbIX CJIaraeMbiX.

UucnoBoe BbIpakeHUE. BEIYNCIIEHNE 3HAYEHNUI YMCIIOBBIX BBIPAXKEHUM; TOPSAAOK BBIIIOJHEHUS AeCcTBUN. VIcTIoIb30BaHue pu
BBIYHCIICHUAX [IEPEMECTUTENIBHOIO U COUYETATEIBbHOIO CBOMCTB (3aKOHOB) CIIOKEHUSI M1 YMHOXKEHHUS, pacnpeoerumenbHo20 C80Ucmeda
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VMHOJICEHUSL.
Jpodu
[IpencraBnenne o Jpobm Kak cmocobe 3amwcu 4YacTh  BennmuuHBL. OOBIKHOBEHHBIE Apodu. IIpaBuibHbIE U
HernpaBuwibHble 1poOu. CMemaHHas 1poOb;

MIPE/ICTAaBIICHUE CMEIIaHHOW JApOoOW B BHUAC HEMPABWIBHOW JPOOW W BBIACICHHUE IEIOWYACTH YHCIIA W3 HEMPaBUIBLHOW IPOOH.
N3o0paxenue npobeil ToukamMu Ha 4uCIOBOUM mpsiMoil. OcHOBHOE CBOMCTBO Apobu. Coxpauwenue opobeu. llpusedenue opobu x
Hosomy 3namenameinto. CpaBHeHUE ApoOeil.

CrnoxeHue v BBIYUTaHUE IpoOeil. YMHOKEHUE U JIeTieHne IpoOeil; B3auMHO- 00paTHble poou. Haxoocoenue uacmu yenoeo u
Yeno2o no e2o yacmu.

Hecsatuunast 3amuch apodeit. [IpencraBiacHue qecATUIHON IpoOU B BUE OOBIKHOBEHHOW. M300paskeHHEe TeCITHYHBIX Ipo0ei
TOYKAMH Ha YMCJIOBOM MpsiMoii. CpaBHEHHE JICCATUYHBIX APOOCH.

ApudmeTndeckue I1eUCTBUS C ACCATUUHBIMU Ipo0siMU. OxpyeneHue 0ecamuunsbix Opoodell.

Pemenne TekCTOBBIX 3a/1a4

Pemienrie TEKCTOBBIX 3a/lau apuPpMETHUECKUM CTHOCO00M. Peuwtenue noeuueckux saoau. Pewenue 3adau nepebopom 6cex
803MOHCHBIX 8apuarmos. Vcrionb3oBaHue PUPEIICHUH 3a7a4 TaOIHI] U CXEM.

Pemenue 3ama4, comepkaiux 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIMYMHBI: CKOPOCTh, BPEMsI, PACCTOSIHUE; II€HA, KOJUYECTBO,
CTOUMOCTb. ENMHULIBI U3MEpeHus: Macchl, 00bEMa, IIEHBI, PACCTOSHUSI, BPEMEHHU, CKOPOCTH. CBSA3b MEXKIY €IUHUIIAMUA H3MEPEHUS
KaKJIOM BEJIUUYNHEIL.

Pemenue oCHOBHBIX 3a/1a4 Ha APOOH.

[IpencraBienue qaHHBIX B BUJIE€ TA0JIUII, CTOJIOYATHIX TUArPAMM.

Harasinnasi reomerpus

Harnsanueie npencraBineHus o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsSMasi, OTPE3OK,JIyd, Yroj, JOMaHas, MHOTOYTOJbHUK,
OKPYKHOCTb, KpyT. YT01. [IpsiMOii, OCTpBIi, TYyHIOM U Pa3BEPHYTHIC YIJIBL.

JlnuHa oTpe3ka, METPUYECKHE €IUHULBI JIUHBL. JIMHA JIOMaHOM, IEPUMETP MHOTOYroJibHUKA. V3MepeHue u noctpoeHue
VTJI0B C TIOMOIIBIO TPAHCTIOPTHUPA.

Harnsnaeie npeacTaBienus o Gurypax Ha iI0CKOCTH: MHOTOYTOJIBHHK; PSIMOYTOJIBHUK, KBAIPAT; TPEYTOIBHUK, O pAGeHCHBe
duzyp.

N3obpaxxenue puryp, B ToM 4yucie Ha kiaeTtdaToi Oymare. Ilocmpoenue konghueypayuii uz wacmeti npsamou, OKPYICHOCMU HA
HeIUHOBAHHOU U Kiemyamou oymazce. VIcnoab30BaHUE CBOWCTB CTOPOH U YTJI0B MPSIMOYTOJIbHUKA, KBaApaTa.
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[Tnomane npsSMOYroJIbHIUKA U MHOTOYTOJIbHUKOB, COCTABICHHBIX U3 MPSIMOYTOJIBHUKOB, B TOM YUCIE QUTYP, H300paKEHHBIX
Ha KJeT4aroi Oymare. EAMHUIBI H3MEPEHUS TUTOLIAIH.

Haenaonvie npedcmagnenus o NpOCMPAHCMBEHHBIX QUSYPAX: NPAMOY20NbHbIU napaiieienuned, Ky0, MHO202PAHHUKU.
H3zobpadicenue npocmetiwux MHo2oepannHukos. Paseépmxu kyba u napannenenuneda. Cosdanue mooenell MHO20ZPAHHUKOS (U3
bymazu, Npo8oIOKU, NIACMUIUHA U OD.).

O0vém npamoy2o1bH020 napaiienenuneda, kyoa. Eounuyvt usmepenus oovéma.

6 KJIACC

Hamypanshnuie uucraApupmemuueckue oelicmeus ¢ MHO203HAYHbIMU HamypaabHbimu yuciamu. Yucnoswvie svipasricenus,

ROpPAOOK Oelicmeuil, UCnOb308aHUE CKOOOK. Hcnonb3zoeanuenpu ebl4UCICHUAX NEPEMECMUMETbHO20 U COUEHAMEIbHOZ0

CBOIICIME C/I0MHCEHUS U YMHONMCEHU, PACTIPEIeTUTEIHHOr0 CBOMCTBA YMHOKEeHUsI. OKpy2ileHue HAamypaabHbIX YUcel.

JlenuTenu U KpaTHBIC YHUCIA; HAUOOILUWUL 0Owull Oelumenb U HAUMeHbUlee obwee Kpamuoe. [lenumocms CyMMbl U
npouzeeodenusi. JIeneHue ¢ OCTaTKOM.

Jlpoou

OObIKHOBEHHAs1 JPOOb, OCHOBHOE CBOMCTBO JIpoOM, cokpaiieHue apooeit. CpaBHeHHE U yropsigounBanue aApoOei. Pemenne
3a/1a4 Ha HaXOXKJICHUE YaCTH OT IIEJIOr0 U IIEJIOT0 10 ero YacTu. J[poOHoe Yrciio Kak pe3ynbTaT aenenus. [IpeacraBienue necaTHaHoi
poOu B BUI€ OOBIKHOBEHHOMW IPOOHU U BO3MOKHOCTH MPEJICTABIICHHUS OOBIKHOBEHHOM APOOH B BUJIC JeCATUUHOMN. JlecaTuaHbIe ApoOu
U METpUYeCKasi cucTeMa Mep. ApudmeTndeckue AHCTBUS M YUCIIOBBIE BBIPAXKEHHUS ¢ OOBIKHOBEHHBIMU U JIECATHYHBIMU JIPOOSIMHU.

Otnomenue. JleneHue B JaHHOM OTHOIIEHWUU. Macwma6b, TIPOTIOPIHS.
[IprMmeHenne nponopuui Mpy pelIeHUH 3a1a4.

[TonssiTne mporeHTa. BhIUKCcIeHWE MPOIEHTa OT BEIWYMHBI M BEJIMYMHBI 10 €€ TMPOICHTY. BhIpakeHHME IPOIICHTOB
JIECATHYHBIMU JIpoOsiMu. Perienne 3a1ad Ha MpoIeHThl. BepakeHHe OTHOIICHHS BEJIMYMH B MPOIICHTAX.

HonosxccumenvHnovle u ompuyamenvHovle YUCIA

[TomoxxutenbHBIC U OTpUIIATENIbHBIC uncha. Llenple uncna. Moodyaw uucna, ceomempuueckas unmepnpemayus Mooyis 4ucid.
N300paxenue yncesl Ha KOOPAUHATHOU NPAMON. HYucnosvie npomedxcymku.

CpaBHenue yucen. ApudMeTHISCKHAE TCHUCTBHUS C IMOJ0KUTSIBHBIMU U OTPHUIIATEILHBIMU YUCIaAMHU.

[IpssMoyTONIbHAST cHCTEMa KOOPJAWHAT Ha IUIOCKocTH. KoopauHaThl TOYKK Ha TJIOCKOCTH, abcmucca u opauHata. I[loctpoeHnue
TOYEK U (PUTYp HA KOOPAHMHATHOM IIIOCKOCTH.
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bykeennvie gvipasrcenusn

[Ipumenenue OykB I 3alMCH MATEMaTUYECKUX BBIPAKEHUN U mpeoxkeHuil. CBONCTBa apu(PMETHUECKUX IEUCTBHIA.
bykeennvle gvipasicenus u yucnosvle noocmarosku. byKkBeHHbIE paBEHCTBA, HAXOXJACHHE HEU3BECTHOTO KOMIOHEHTa. DopMyIbl;
dbopmyIbl IepuMeTpa U IJIOIIAIU MPSIMOYTOJIbHUKA, KBaJpaTa, 00véma napasieienunedd u Kyoa.

Pewenue mexcmogix 3a0au

Pemenue TekCTOBBIX 3ahau apuMETUYECKUM CIOCOOOM. Peuwienue nocuueckux 3aday. Pewenue 3adau nepebopom ecex
B03MOINCHBIX BAPUAHMOS.

Pemienue 3agay, cojaeprKammnx 3aBUCUMOCTHU, CBSI3BIBAIOIIMX BEJIUYUHBI: CKOPOCTh, BPEMS, PACCTOSIHUE; 1I€HAa, KOJIMYECTBO,
CTOMMOCTB; TPOU3BOAUTEIBLHOCTh, BpeMs, 00bEM palOoThl. EAWMHUIIEI M3MEpEHHUs: MacChl, CTOMMOCTH; PACCTOSIHUS, BPEMEHH,
ckopocTu. CBsI3b MEXKY €AMHUIIAMHU U3MEPEHUS KaX 0l BEIIMUHUHBI.

Pemienue 3agay, CBSI3aHHBIX C OTHOIIEHHWEM, MPOMOPLMOHATBHOCTHIO BEJIUYUH, TPOLICHTAMU; PEIICHUE OCHOBHBIX 3a/1a4 Ha
npobu u nponeHTbl. OyeHKa u NPUKUOKa, oKpy2ieHue pe3yibmamad.

Cocmasnenue 6YKBEHHbIX GbIPANXCEHULL NO YCIIOBUIO 3A0AYU.

[IpencraBiienne JaHHBIX C TOMOIIBIO TAOIUI 1 AuarpamMM. CTo04aThie TuarpaMMbl: UTEHHUE U TOCTpoeHue. UTeHne KpyroBbIX
Iarpamm.

Haznaonan zeomempusn

Harnsanueie npencraBinenuss o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,JIy4, YroJ, JIOMaHas, MHOTOYTOJbHUK,
YETBIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPY>KHOCTh,KPYT.

Bzaumnoe pacnonosicenue 08yx npsamuvlx HA NJIOCKOCMU, RApPAllellbHble Npsmble, nepneHOUuKyiapHvle npimsie. V3mepenue
PACCTOSIHUI: MEKAY ABYMS TOYKaMH, OT TOUKHU 10 MPSMOM; NIMHA MaplIpyTa Ha KBaJpaTHOM CETKE.

N3MepeHne M moCTpO€HHE YIVIOB C MOMOIIBIO TPAaHCHOPTHPA. BUIBI TPEyroabHUKOB: OCTPOYTOJIBHBIM, IMPSMOYTOJIBHBIM,
TYMOYTOJBHBIN; paBHOOCIPCHHBIH, PaBHOCTOPOHHUU. YeTpIpEXYrONbHUK, IIPUMEPHI
4eThIPEXYTOIBHUKOB. [IpSAMOYroNbHUK, KBaJapaT: WCIOJIb30BaHHE CBOWCTB CTOPOH, VIJIOB, AWaroHaineu. H3zobpasiceHue
2eomempuiecKkux pueyp Ha HeMUHOBAHHOU OyMazec UCHONb308AHUEM YUPKYIIA, TUHEUKU, Y20abHUKa, mparncnopmupa. Iloctpoenus Ha
KJIeT4aTol Oymare.

[lepumeTtp mHOTOyrONBbHHKA. [loHATHE TUTOMAAM (UTYpHI;, €IUHUIBI W3MepeHus Iomanau. [lpubmmkéHHOoe W3MEepeHue
Iomaau Guryp, B TOM YHCIIE€ Ha KBAAPATHOU ceTKe. [Ipubaudicénnoe uzmepenue ONuHbl OKPYIHCHOCMU, NA0UA0U Kpy2da.

Cummempus: yeHmpanioHas, 0cesas u 3epkaivhas cummempuu. Ilocmpoenue cummempuynvlx Queyp.

Haznaouwvie npedcmasnenus o npocmpancmeennvix gueypax: napaiieienuneo,Kyo, npuma, nupamuod, KoOHyc, YUIuHop, uap
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u cghepa. Hzobpasicenue npocmpancmeenuvix ¢ueyp. Ilpumepvl pazeépmok MHO202paHHukos, yumunopa u xouyca. Cozdamnue
Mooefell nNpoOCmMpancmeennslix gueyp (U3 bymaau, npoeoioKu, NIACMUIUHA U OP.).

llonamue obwvéma,; edunuyvt usmeperus oowvéma. OOBEM NpPAMOY20ibHO2O napaneienunedd, kyoa. PABOUYAS TTIPOTPAMMA
YYEBHOI'O KYPCA «AJITEBPAy. 7-9 KJTACCBI

esin n3yyeHus y4e0HOro Kypca

Anrebpa SBISETCS OJHUM M3 OMOPHBIX KYpCOB OCHOBHOM IIKOJIBI: OHa OOECTHeUYMBAET M3YyYEHHE NPYTUX TUCHUUIUIUH, KaK
€CTEeCTBEHHOHAYYHOI'0, TaK ¥ TYMaHUTAPHOTO ITUKIIOB, €€ OCBOCHUE HEOOXOAMMO JIJIsl TPOIOJKEHUST 00pa30BaHUs UB MTOBCETHEBHOM
XKU3HU. PazBuTre y 00y4yaromuxcsi HAy9HbBIX TIPEJACTaBICHUN O TPOUCXOKICHUH
U CYIIHOCTH ajire0pandeckux aOCTpaKIHM, CIocoOe OTpaKeHUs MaTeMaTHYeCKOW HAYKOW SIBICHUW M TMPOIECCOB B MPHUPOJE U
o0I111ecTBE, PO MAaTEMAaTUUECKOTO MOJICIMPOBAHMS B HAYYHOM IMO3HAHUHU M B MPAKTUKE CIIOCOOCTBYET ()OPMHUPOBAHUIO HAYIHOTO
MHUPOBO33PECHUS U KA4€CTB MBIIIUICHUS, HEOOXOUMBIX JIJISI aJanTallid B COBPEMEHHOM IM(dpoBoM ob1iecTBe. M3ydueHue anreOpbl
€CTECTBEHHBIM 00pa3oM obOecrieunBaeT pa3BUTHE YMEHUS HaOII0naTh, CpaBHHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTUA MBIIUIEHUS, CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU JEHCTBUS U BBIBOABL, (HOPMYIUPOBATH
yTBepkaeHuss. OcBoeHHe Kypca aiareOpbl OOecnedrBaeT pPa3BUTHE JIOTHYECKOTO MBIIUICHHUS OOYYaIOIIMUXCS: OHU HCIOJB3YIOT
JIeAYKTUBHbIE M MHAYKTHUBHBIE pacCyXaeHHs, 0000IIeHe U KOHKPETU3alnoo, abctparupoBanue u ananoruto. O0ydeHnue anredpe
IpEeIoiaraeT 3HaYuTENbHbI 00bEM CaMOCTOSITEILHON ACSTENHHOCTH 00YYAIONIUXCsl, TIOOTOMY CaMOCTOSITENIbHOE PEIlIeHUE 3a/1a4
€CTECTBEHHBIM 00pa30M SIBIISIETCS peann3alueil e TeIbHOCTHOTO MPUHIUIIA O0yUCHUS.

B crpykType mporpammbl yuyeOHOro Kypca «Anredpa» OCHOBHOM IIKOJIbI OCHOBHOE MECTO 3aHHMMAIOT COJEp’KaTeIbHO-

METOIMYECKHE TMHNU: «HHCTIa UBBIYUCIICHUSY; «ANreOpandecKkre BBIPAXEHUN»; «YpaBHEHUS U HEPABEHCTBAY;
«DyHkun». Kaxnas U3 3THX CONEPKATEIBHO-METOAWYECKUX JMHUNM Pa3BUBACTCS HAPOTSKCHHHM TPEX JIET M3yYEHHs Kypca,
€CTECTBEHHBIM 00pa30M MEpeIuIeTasCh W B3aUMOJCUCTBYS C JIPYTMMHU €r0o JIMHUAMH. B Xoje m3ydeHus Kypca o0ydaromuMmcs
MPUXOJIUTCS JIOTUYECKH PACCYkKIATh, UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B CBA3M € 3TUM 11€71€C000pa3HO BKIIOUUTH B
MpOorpaMMy HEKOTOPhIE OCHOBBI JIOTMKH, HPOHU3BIBAIOIIME BCE OCHOBHBIE pa3/esibl MAaTEMaTHYeCKOro oOpa3oBaHUsA H
CIIOCOOCTBYIOIINE OBJIAJICHUIO OOYYAIONIUMHKCS OCHOB YHHBEPCAIBHOTO MAaTeMAaTHYECKOTro s3blka. Takum 00pa3oM, MOXKHO
YTBEPKZIaTh, UTO COJAEPIKATETLHONN CTPYKTYPHOU OCOOCHHOCTHIO Kypca «Anredpay SBISETCS €ro MHTETPUPOBAHHBIN XapaKTep.

Conepxanue JTUHUM «Hucna U BBIYKMCICHUS» CIYKUT OCHOBOM JUIsl MajdbHEWIIEr0 M3Y4YEHUs MaTeMaTHKH, CIOCOOCTBYET
Pa3BUTHUIO Y O0YYAIOUIUXCS JIOTHYECKOTO MBIIIUICHUS, POPMUPOBAHUIO YMEHUS MTOJIH30BATHCS AITOPUTMAMU, a TAK:Ke TPUOOPETEHUIO
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MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /JIs MOBCEJHEBHON *XW3HU. Pa3BUTHE MOHATUSA O YKCIIE B OCHOBHOM IIKOJIE CBA3aHO C
pPAalMOHAIBHBIMU U HUPPALMOHAIBHBIMU 4YHCIAMHU, (POPMUPOBAHMEM NPEICTABICHUNA O JEHCTBUTEIBHOMYHUCIHE. 3aBEpLICHUE
OCBOEHUS YUCIIOBOH JIMHUU OTHECEHO K CTapllIEMy 3BEHY 001erooOpa3oBaHusl.

CopeprkaHue AByX anreOpandecKux JUHUN — « AredpandecKkue BoIpaXXeHUs» U
«YpaBHEHHsI U HEPABEHCTBa» CIOCOOCTBYET (POPMHPOBAHUIO Y OOyHAIOMIMXCA MAaTeMaTHYECKOro ammapara, HeoOXOIUMOIo ISt
pelIeHus 3a1a4 MaTeMaTUKH, CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1ay. B OCHOBHOI 1HIKOJIey4eOHbI MaTepHal
IpyNIUpYyeTcs BOKPYT pallMOHAIBHBIX BBIpaXXEHHH. Anredpa AEMOHCTPUPYET 3HAUEHUE MATEMAaTUKHU KakK S3bIKa ISl MOCTPOCHUS
MaTEeMaTUYECKUX MOJeJNIel, ONMUCAaHUs NPOLECCOB U SBICHUN peasbHOro mupa. B 3agaun oOyueHusi aiareOpe BXOIAT TaKkKe
JanbHellee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHUS, HEOOXOJUMOro, B YAaCTHOCTH, JJII OCBOCHHUS Kypca HH(POPMATHUKH, U
OBJIaJICHUE HaBbIKAMU JIEYKTUBHBIX paccyxaeHuil. [IpeoOpazoBaHre CUMBOJIBHBIX (POPM BHOCHUTCBOW crielM(PUUECKUN BKIaa B
pa3BHUTHE BOOOpPaKEHUs, CIIOCOOHOCTEN KMaTeMaTHYeCKOMY TBOPUYECTBY.

Copnepxxanve (GyHKIMOHAIBHO-TPAPUUYECKON JMHUU HAIIEICHO Ha TMOJIyYeHHE IIKOJbHUKAMHU 3HAHUN O (QYHKIUAX Kak
BaKHEHIIeH MaTeMaTHuyecKoW MOJENU JUIsi ONMHMCAHHMS M HCCIEOBaHUS Pa3HO-OOpa3HBIX MPOLIECCOB W SIBIEHUW B MPUPOIE U
obmiectse. M3yueHue 3Toro Marepuasia CiocoOCTBYET pa3BUTHIO y O0yUYaOUIUXCs YMEHHS UCIIONb30BaTh PAa3JIMYHbIE BEIPA3UTEILHBIE
CPEACTBA A3bIKa MATEMATUKH — CJIOBECHBIE, CAMBOJIMYECKHE, TpaduuecKue, BHOCUT BKJIaJ B (HOpMHUpPOBaHHME IPEICTABICHUN O pOJIH
MaTeMAaTHUKU B Pa3BUTUU LIUBUIIM3ALMU U KYJIBTYPBI.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMYy 1IulaHy B /-9 Kiaccax wu3ydaeTcs YYeOHBIM Kypc
«Anrebpa», KOTOPBIA BKIIOYAET CICAYIOIMIME OCHOBHBIC pa3leibl COACPKAHUS:
«Ywucna v BBIYUCICHUS Y, « ANreOpandecKkue BhIpaKEHUs», «Y PAaBHEHUS 1 HEPABEHCTBAY, «DyHKITHN.
VY4eOHbIl TUTaH Ha U3y4YeHue anreopsl B 7—9 kiaccax OTBOAUT HE MEHee 3 yueOHBIX YaCOB B HEJICIIO B TEUEHUE KaXKJOTO Toa
oOydeHusl, BCETO 3a TpH rojia o0ydeHus — He MeHee 306 ydeOHbBIX 4acoB.

Conep:xxanue yueoHoro kypca (mo roxam ooyuenusi)7 KJIACC

Yucna u évivucnenun
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PanuoHajabHbIE YHCIa

HpoOu 0OBIKHOBEHHBIE U I€CATHUYHBIE, IEPEXO0] OT OJHOM (popMbI 3anucu apodel k apyroil. [loHsATHE palMOHATIBHOTIO YUCIA,
3aluCh, CpaBHEHHUE, YIOPSIOYMBAHUE PAIIMOHAIBHBIX YUCeNl. ApuMETHUECKHUE NEUCTBUS C pAllMOHAIIBHBIMU 4uciiaMu. PerieHue
3a/1a4 U3 peajbHOM MPaKTHUKU HA 4YacTH, Ha JPOOH.

CreneHb C HaTypalbHbIM TIOKa3aTeleM: ONpeleleHue, NpeoOpa30BaHUEBBIPAKEHNI HA OCHOBE OINPE/IEIICHMS, 3aIUCh
OOJIBIITNX YHUCEIL.

[IporieHTsI, 3aMKCh MPOIIEHTOB B BUJIE APOOU U APOOH B BUJIC MPOIIEHTOB. TPUOCHOBHBIC 3a]]a4u HA MIPOILICHTHI, PEIICHUE
3a71a4 U3 peAIbHON IIPAKTUKHU.

[IpumeHeHne  OPU3HAKOB  JIEIUMOCTH,  PA3J0KEHHE HA  MHOXHUTEIMHATYPAIbHBIX YUCEN.

PeanbHple  3aBUCUMOCTH, B TOM  4YHCJIe TpsMas W 0OpaTHAsIIPONOPIIMOHAIBLHOCTH.

Anzebpauueckue svlparxcenus

IlepemeHHbIC, YKMCIOBOE 3HAYEHHME BBIPAXKECHUS C TEepeMEeHHOW. JlomycTumble 3HaueHUs NepeMeHHbIX. lIpeacraBnenue
3aBUCUMOCTU MEX1Y BeIMUMHAMU B BUJie (hOpMYJIbl. BeraucieHus mo ¢popmysam.

[IpeoGpa3zoBanrue OyKBEHHBIX BBIPAKEHUN, TOXIECTBEHHO paBHbIE BBIPAXKEHUS, NpPaBHIIa NPEOOpa3oBaHUS CyMM W
IPOU3BEICHHM, MPaBUIIa PACKPBITUSL CKOOOK U MPUBEIEHUS MOI0OHBIX ClIaraeMbIX.

CBoliCTBa CTENEHU C HATYpPaJIbHbBIM ITOKA3aTEIIEM.

OnHowieHsl M MHoOrowieHsl. CreneHb MHorowieHa. ClokKeHWe, BBIUUTAHUE, YMHOXKEHHE MHOTrOwIeHOB. Dopmyibl
COKpalIEHHOTO YMHOKEHHS: KBaJIpaT CYMMBbI MKBaJpaT pa3sHocTH. PopMmysa pa3HOCTH KBaapaToB. Pa3nokeHne MHOTOYJIEHOB Ha
MHOHUTEIH.

Ypasenenusn

VYpaBHEeHUE, KOPEHb YPaBHEHUS, MTPaBUjIa TPeoOpa3oBaHusl YpaBHEHUS, PABHOCHIBHOCTh YPAaBHEHHIA.

JIuHeliHOE ypaBHEHHME C OJHOW IEPEMEHHOM, YHCJIO KOPHEW JIMHEMHOI'O YPAaBHEHMS, PEIICHUE JUHEUHBIX YPABHEHUMU.
CocraBiieHre ypaBHEHUH 10 YCIOBUIO 3a7auu. PellieHne TeKCTOBBIX 3a7a4 C IOMOILbIO YPABHEHHIA.

Jluneiinoe ypasnenue ¢ 06ymsa nepemennvimu u e2o 2pagux’. CucTeMa IBYX JHHENHBIX yPABHEHUM C IBYMS IEPEMEHHBIMU.
Pemenue cuctem ypaBHEHHIICTIOCOOOM MOACTaHOBKHU. [IpriMepsl pelieHnst TeKCTOBBIX 3a1a4 C TIOMOIIIBIO CUCTEM YpaBHEHUH.

Koopounamot u epagpuxu. @ynkyuu

Koopannara Toukn Ha npssMoil. HucioBbele TPOMEXKYTKHU. PaccTosiHre Mex 1y 1ByMsl TOUKaMU KOOPJIMHATHOU MPSIMOM.

[TpsitmoyronsHas cuctema koopamnaat, ocu OX m Oy. AbGcumcca U opIMHATA TOYKMHA KOOPAMHATHOW IIOCKOCTH. [IpuMepsr
rpaduKoB, 3aJJaHHbIX popmynaMu. UTeHue rpaduKoB peaibHbIX 3aBUCUMOCTEH.
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[Monstue ¢pynkuun. ['paduk Gynkmmu. ColictBa ¢yHkuumi. Jluneiinas ¢yukius,eé rpaduk. I'padux dynkmmm y = kx + b.
I'pagpuueckoe pewenue nunelinbix ypagHeHULiu cucmem IUHeUHbIX YPaAGHEeHULL.

KIJIACC

Yucna u evluucienusn

KBaapatusiil kopenb u3 uncna. [lonamue 06 uppayuonaibHom uucie. /lecamuunvle RPUOIUINCEHUS UPPAYUOHATLHBIX YUCEL.
CgoiicTBa apudmeTnyecKux KBaJpaTHBIX KOPHEW M WX MPUMEHEHHE K MPeoOpa30BaHUIO YHCIIOBBIX BBHIPAKEHUU W BBIUYUCICHUSIM.
levicmeumenvhvie uucha.

Crenens ¢ 1enbpIM NOKa3aTeneM U e€ ceorictBa. CTaHapTHas 3aMKCh YHCTA.

Anzebpauueckue svlparxcenus

KBangpaTHsiil TpéxuiieH; pa3iokeHue KBaApaTHOTO TpEXUiIeHa Ha MHOKUTETU. Anreopandeckas ApoOb. OCHOBHOE CBOWCTBO

anreOpanyecko Apoowu.
CrnosxxeHue, BoIYMTaHUE, YMHOKEHHE, JIeJieHne anredpandeckux npodei. PaiionanbHbie BIpaKeHHUs U UX MTpeoOpa3oBaHuUe.

Ypasuenuna u nepasencmea

KBanpaTHoe ypaBHeHUe, popMyra KOpHEH KBaJIpaTHOTO ypaBHEHUS. Teopema Buema. Pemienne ypaBHEHUH, CBOASAIIUXCS K
JUHEWHBIM U KBaJIpaTHBIM. [IpocTeiimue npoOH0-paliioHabHBIC YpaBHEHUS.

I'paguueckan unmepnpemayus ypasneHutl ¢ 08yMs NePeMeHHbIMU U CUCMEM JIUHEUHbIX YPAGHEHUN ¢ 08YMS NepPeMeHHbIMU.
[Iprmepsl pemeHns: CUCTEM HEJIMHEMHBIX YPABHEHUHN C ABYMS IIEPEMEHHBIMU.

Pemenue TeKCTOBBIX 337124 AIreOpandecKuM CIIoCOOOM.

UucnoBble HEpaBEHCTBA M UX CBOMCTBA. HepaBeHCTBO ¢ OQHOM NepeMeHHOW. PaBHOCHIIBHOCTH HEPABEHCTB. JIMHEWHbIE
HEpPABEHCTBA C OAHOUN nepeMeHHON. CUCTEMbI TMHEUHBIX HEPABEHCTB C OJIHOM MTEPEMEHHOM.

Dynkuyuu

[Torsitne Pynkruu. O6macTh ONpeIeTICHUST 1 MHOKECTBO 3HaYCHUHN (PYHKITUH.
CrocoOsb1 3a1anust QyHKITUAN.

I'padux pynxkuun. Urenne cBoiicTB dyHKIMU 1o e€ rpaduky. [IpumeprsirpadukoB GyHKIINN, OTpaKAIONIUX PEATbHBIC
IIPOLIECCHI.

OYHKIHUM, ONHUCHIBAIOIIME TMPSMYIO U OOpaTHYI MNPONOPLHMOHAIIbHBIC
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3aBUCUMOCTHU, UX Tpaduku. OyHkuuu y = X,y =x3,y= x, Yy =k paguyeckoe

peuienue ypagHeHuil U Cucmem ypagHeHul.

8 KJIACC

Yucna u evluucienusn

JeicTBUTEIbHbIE YHCAA

PauvonanbHble 4HCHA, UPPAYUOHANIbHBIE YUCIA, KOHEYHble U OecKOHeuHvle OecamuuHvle Opodu. Mmnoocecmeao
OelicmeumenbHblX ducei, Oelcmeumenbhble YUcia Kak beckoHeuHvle decamuunvle Opoou. Bzaumno oonosnaunoe coomeemcmeue
MEAHCOYMHOAHCECMBOM OCUCMBUMENbHBIX YUCET U KOOPOUHAMHOU NPAMOU.

CpasHnenue OeticmeumenbHblX Yucel, apu@memuieckue 0eucmeus ¢ 0eucmeumenbHblMu YUCIAMU.

N3mepenusi, npudanxenusi, oneHKknPazMepbl 00bEKTOB OKPYXKAKIIEr0o MHPA,AJIUTEIbHOCTL  NMPOIECCOB B

OKpY/KaloleM Mupe.

[TpubnuxénHoe 3HaYeHUE BEIUYHHBI, TOUHOCTh NpuOIMxkeHus. Okpyrienueuuncen. [Ipukuaka u orieHKa pe3yabTaToB
BBIYUCIICHUM.

Ypasnenun u nepasencmea

YpaBHeHus ¢ OTHON NepeMeHHOH

JluneriHoe ypaBHeHHe. Penmienne ypaBHeHUM, CBOASIIUXCS K JIMHEWMHBIM. KBagpaTHoe ypaBHeHue. PemieHne ypaBHEHUM,

CBOJAIIMXCS K KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepul peuienusi ypagHenuu mpemveu U 4emeEpmoncmeneneli pa3ilodicenuem Ha MHONCUMeIu.

Pemenue npoOHO-paIiMoHanbHBIX YpaBHEHUN. Pelienne TeKCTOBBIX 3a/1a4 anre0pandeckKum

MetogoM.CucreMbl ypaBHeHH i

VYpaBHeHUE ¢ IByMSI TIEPEeMEHHBIMU U ero rpaduk. PemieHne cuCTeM NBYXJIMHEHHBIX YpaBHEHUU C JIBYMS TIEPEMEHHBIMHU.
Pemenue cucteM AByX ypaBHEHHH, OJTHO M3 KOTOPBIX JIMHEWHOE, a JPyroe — BTOpPOM cTemeHu. [ 'paduyeckas HMHTEpIpETAIUs
CHUCTEMbI YPAaBHEHUH C IByMS IEPEMEHHBIMHU.

Pemmenne TEKCTOBBIX 3a/1a4 aNreOpandecKiuM CIIOCOOOM.

HepaBencrBa

HUucnoBble HEPABEHCTBA U KX CBOMCTBA.

Pemienne nuMHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHOW. PellleHne CUCTeM JMHENHBIX HEPABEHCTB C OJHOUN IMEPEMEHHOM.
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KBanpatHbie HepaBeHCcTBa. [ 'paduueckas HHTEpIIpETalUsl HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMs IIEPEMEHHBIMU.

Dynkuyuu
KBagpartuunas ¢ynkuus, e€ rpaguk u cBoiicta. IlapabGoina, KoopAuHATHIBEPIIMHBI TAPAOOIIbl, OCh CUMMETPUU MAPAOOJIBI.
['paduku (yHKITHIA: y = kx, y = kx + Db, y = X2

y = yx.y= ";1/1 UX CBOMICTBA.

Yucnoewvie nociedosamenbHocmu

Omnpenenenue u coco0bl 3aJaHUSI YUCJIOBBIX MOCJIEA0BATEIbHOCTEN

[loHsiTHE YMCTIOBOM MOCIEAOBATENBHOCTH. 3a/laHKE MOCJIEI0BATEIBHOCTA PEKYPPEHTHOM (hopMyrol U Gpopmysoi N-ro wieHa.

ApudmMeTrnyeckasi ¥ reoMeTpHUYeCKas POrpeccuu

Apudmernyeckas u reoMmerpudeckas nporpeccuu. @opmysbl N-ro yieHa apudMETHUEeCKO U TEOMETPUUECKOM MPOrpeccuid,
CYMMBI IIEPBBIX N YJIEHOB.

H300pasicenue unenos apugpmemuyeckoll u ceomempuiecKoll npocpeccuti moYKamu Ha KOOPOUHAMHOU NI0CKocmu. JIunetiHblil
u sxcnonenyuanvhslil pocm. Crosscuvle npoyernmsi. PABOYAS TIPOTPAMMA YUEBHOI'O KYPCA «'EOMETPUSI». 7-9 KITACCBI

Lenau u3yyenusi yaeGHOro Kypca

O6mume nenu n3yuenus yueoHoro kypea «I'eometpus» npeactasnensl B [IOOIIOOO. Onu 3akiitouaroTcs, MPexkae BCETO B TOM,
YTO Ha YpOKaX reOMETpUH O0yUaOIMIUICs YUYUTCS MPOBOIUTD JIOKA3aTEeIbHBIEC PACCYKICHUS, CTPOUTH JIOTHUYECKUE YMO3AKIIOUEHNUS,
JIOKa3bIBaTh NCTUHHBIC YTBEPXKJICHUS U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, POBOJIUTH PACCYKIEHUSI «OT IPOTUBHOTOY», OTINYATh
CBOICTBAa OT NPHU3HAKOB, (POPMYIHPOBATH OOpATHBIE YTBEpXKIEHUA. B 00ydyeHWHM YMEHHUIO pacCykJaTb COCTOUT Ba)KHOE
BOCIIUTATENIbHOE 3HAYEHUE U3YUECHUSI TEOMETPUH, IIPUCYILIEE UMEHHO OTEUECTBEHHOW MaTEMAaTUYECKOMU IKOJIE.

Brtopoii uenbio u3ydeHusi reoMeTpUu SIBISETCS UCIOIb30BAHUE €€ KAKUHCTPYMEHTA IIPU PEIICHUU KaK MaTeMaTH4YEeCKUX, TaK
U NPAKTUYECKUX 3a/ia4, BCTPEYAIOLIUXCSA B PEAIbHOM KU3HH. DTOMY COOTBETCTBYET BTOPAsi, BEIYMCIHUTEIbHASJIIMHUS B U3yYCHUU
reOMETPHUH B IIKOJIE. JJIst 3TOTO yUUTEI0 PEKOMEHAYeTCs MOAOUPaTh 3a/1a41 IPAKTUIECKOTO XapaKTepa JJIsl paCCMaTPUBAEMBIX TEM,
YIUTHOOYYAIOIINXCA CTPOUTh MATEMATHUYECKUE MOJIEIH PEATbHBIX KU3HCHHBIX CHUTYAIlMil, MPOBOJUTH BBIUMCICHUS W OIICHUBATH
aJIeKBaTHOCTh MOJIyYEHHOTO pe3yibTata. KpaiiHe BaHO MOJYEPKUBATH CBA3U T€OMETPUM C IPYTHUMH HpeIMeTaMu, MOTUBUPOBATH
MCITOJIB30BATh OMpPENENICHUs TEOMETPUIECKUX (DUTYp U MOHATHIA, JEMOHCTPUPOBATH MPUMEHEHHE MTOTYYCHHBIX YMEHUH B (U3HKE U
TEXHUKE. DTH CBsI3MHauOoIiee IPKO BUAHBI B TeMax «BekTopb», « TpuroHomMeTpudeckue COOTHOIICHUS»,

«Meton koopauHaT» u «Teopema [Tudaropar.
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MecTo y4e0OHOro Kypca B y4eOHOM IJIaHe

Cornacuo yueOHOMYy 1ulaHy B /-9 Kiaccax wu3ydaeTcss Y4eOHBIM Kypc
«["eomeTpuss», KOTOPBIA BKJIIOYAET CIICAYIONIME OCHOBHBIC PA3ZCibl COICPKAHUS:
«["eomeTpuyeckue (GUTYpsl M UX CBOWCTBa», «M3MEpeHHE T€OMETPUYECCKUX BEIWYMH», a TaKkKe «JeKapTOBBI -KOOpAWHATHI Ha
TUTOCKOCTH», «BekTOpbI», «JIBHkeHUs TIocKocTH» U «IIpeobpa3oBanus OI00Ms.
Y4eOHBIH M1aH TPeIyCMaTPUBAET U3YyUCHUE TEeOMETPUN Ha 0a30BOM YPOBHE, UCXOI M3 HE MeHee 68 yueOHBIX 4acoB B y4COHOM
TOJy, BCETO 3a TPH Tojla 00yUCHUS
— He MeHee 204 yacos.

Conep:xxanune yueoHoro kypca (mo ronam ooydenusi)7 KJIACC

HavanpHble noHsATHs reomeTpun. Touka, mpsiMas, OTPE30K, Jyd. YTojd. Buablyrios. BepTukaibHble U CMEXKHBIE YTJIbI.
buccekrpuca yria. Jlomanasi, MHOrOyroiapHuK. [lapamienbHOCTh M NEPHEHAUKYISIPHOCTD MPSMBIX.
Cummempuunvie ¢puzypol. Ocrnosnvie céoticmea ocesoil cummempuu®. [IpUMEpPLICUMMETPUH B OKPYKAIOIEM MHPE.
OcHo8Hble NOCMPOEHUSL C NOMOWBIO YUPKYTISL U TUHEUKU.
TpeyronpHuk. BeicoTa, Menmana, OuccekTpuca, MX CBOHCTBa. PaBHOOEIpEHHBIH M PABHOCTOPOHHUN TPEYTOJbHUKH.
HepaBeHcTBO TpeyroiabHuUKa.
CBolicTBa ¥ NMPU3HAKN paBHOOEIPEHHOTO TPEYroyibHUKA. [[pU3HaKky paBeHCTBA TPEYTOJbHUKOB.
CBoiicTBa M MpHU3HAKK NapaJIeabHbIX NpsiMbIX. CyMMa yrioB TPEyroJibHHKA.
Breninue yribl TpeyrojabHHKA.
[IpssMoyronbHbIN TpeyroabHUK. CBOMCTBO MEIUaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, TPOBEAEHHOM K runoTeny3e. [Ipuznaku
PaBEHCTBA MPSMOYTOJBHBIX TPEYTOJIBLHUKOB. [IpSAMOYTONBHBINA TPEYToJdbHUK C yriioM B 30°.
HepaBeHCTBa B reOMETpUN: HEpABEHCMBO Mpey2oibHUKA, HEPABEHCTBO O JUIMHEJIOMaHOM, TeopeMa 0 0OoJIbIlIeM yTriie U OOJbIIeiH
CTOPOHE TPEYToJIbHUKA. [leprnieHanKysap u HaKJIIOHHAS.
T'eomempuueckoe mecmo mouek. buccexkTpuca yriia U CEpeIUHHBIA NEPHEHIUKYISP K OTPE3KY KaK F€OMETPUYECKHE MECTa
TOYEK.
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OKpyXHOCTh M KpYT, XOpJa W AUAMETP, UX CBOMCTBA. B3amMHOE pacmoyioKeHUe OKPYKHOCTH M npsmoil. KacarenbHas u
ceKylas K OKpykHOCTH. OKpy>KHOCTb, BIINCaHHAs B YroJl. BnicanHas u onrca”HHas OKpYyKHOCTH TPEYTOJIbHUKA.

8 KJIACC

Yerpipéxyronpaukn. [lapamienorpamM, ero Mpu3HAKU U CBOWCTBA. YacTHBIC CiIy4auW IMapajuiejorpaMMoB (TIPSIMOYTOJIbHUK,
poMO, KBaapar), X MPU3HAKHU U CBOMCTBA. Tparenus, paBHOOOKas Tparenwus, ¢€ CBOMCTBa U Mpu3HaKku. [IpsMoyrobHas Tparemms.

Memoo yogoenusi meduanvl. llenmpanvuas cummempust.

Teopema @aneca u meopema o0 nponopyuoHarbHuIX ompeskax. CpelHUE JUHUWTPEYrOJNbHUKA W Tpaneuuu. [Jenmp macc
Mpey2oIbHUKA.

Ilooobue mpeyeonvHukos, kosghguyuenm noooous. Ilpusnaxu nooobus mpeyeonrvrhukos. llpumenenue moao0ust Mpy perieHuu
NPAKTHYCCKUX 3a/1ad.

CpoiicTBa momiaiei reomeTpudeckux puryp. opmMybl 1uIsl IIOMIAAUTPEYTOIbHUKA, TTapajuieJIorpaMMa, poM0Oa U TpareIyH.
OTHoIIeHHE TUIOMIaNel TOTI0OHBIX GUTYP.

Brrancnenne miomazneil TpeyroJbHUKOB W MHOTOYTOJIBHUKOB Ha KieT4aTonOymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl [ludaropa npu peHICHUUIPAKTHUICCKUX 3a1ad.

CuHyc, KOCHHYC, TaHTE€HC OCTpPOTO YIJia MPSIMOYTOJBHOTO TPEYrOJbHUKA.

OcCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. Tpuronomerpuyeckue pynkmuu yrios B 30°, 45° u 60°.
BrnmcanHble ¥ LIeHTpaIbHBIE YIJIbI, YTOJI MEXKY KacaTeJIbHONW U XOPAOU. YTIIBI MEXAY XOpJAaMHu U CeKyluMH. Brincanusie u
OTMCAaHHBIE YETHIPEXYTOIBLHUKH. B3auMHOE pacronoxeHue nByX okpyxkHocteil. Kacanme okpyknocteit. OOmue kacaTeiabHbIe K
JIBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TanreHc yrios ot 0° 7o 180°. OcHOBHOE TPHUTOHOMETPHUUISCKOCTOKASCTBO. DOPMYIIBI TPUBEICHHMS.

Pemenne tpeyronpHuKOB. Teopema KOCHHYCOB M T€OpeMa CHHYCOB. PelreHuenpakTHIeCKUX 3a/1a49 ¢ UCIIOIb30BaHUEM
TEOPEMbI KOCUHYCOB M TEOPEMBI CHHYCOB.

IIpeobpazosanue noooobus. Ilooobue coomeemcmeenHbix dJ1eMEeHMO8.
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Teopema o npouseedeHuu OMpPe3K08 X0po, MeopeMbl 0 NPOU3EEOEHUU OMPE3KOBCEKYWUX, MeopemMd 0 K8aopame KacamenabHOl.
BekTop, nnuHa (MOAYJb) BEKTOPA, COHANPABIEHHBIE BEKTOPHI, IPOTUBOIOI0KHO HAPABICHHbBIE BEKTOPHI, KOJJIMHEAPHOCTh
BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINEpallMM HaJ BEKTOpaMH. Pa3nokeHue BEKTOpa IO JABYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunatel BekTopa. CkansipHOE IPOU3BEAEHUE BEKTOPOB, IPUMEHEHUE JUIs1 HAXOKIACHHUS IJIMH U YTJIOB.
JlekapToBbl KOOPAMHATHI HA TUIOCKOCTH. YpasHenus npsamou M OKPY>KHOCTH B KOOpJIHMHATaX, NEPECEUYEHUE OKPYKHOCTEU U
npsiIMbIX. MeTO1 KOOpJIMHAT U €ro MPUMEHEHHE.
[IpaBriIbHBIE MHOTOYTOJIBHUKH. J[IMHA OKpYKHOCTH. ['pagycHas U paauaHHasMepa yriia, BBIYUCICHHUE JUIUH JyT
OKpykHOcTel. [Inomanpe kpyra, cekropa, CErMEHTaA.
Jeuowcenusi naockocmu u emympeHuue cummempuu gueyp (31emeHmapHvlie npedcmasnenus). llapannenvueiii neperoc.
11 osopom.PABOYA ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOSATHOCTbD 1 CTATUCTUKA» 7-9 KIIACCbI

Lenau u3yyenusi yaeGHOro Kypca

B coBpemenHOM 1IM(DPOBOM MHUpPE BEPOATHOCTh U CTATUCTHKA MPUOOPETAIOT BCEOOIBIIYIO 3HAYMMOCTh, KaK C TOYKH 3PEHUs
NPAKTUYECKUX TPUIOKEHUN, TaK U UX poid B oOpazoBaHuu. Kaknplii 4enoBeK IMOCTOSHHO MPUHUMAET pPEUICHUS HAa OCHOBE
UMEIOIIUXCS Y HETO JaHHBIX. A 11 0OOCHOBAHHOTO TMPHUHSTHS PEUICHUS B YCIOBMSX HENOCTaTKa WM M30bITKa MHGOpMAINH
HEO0OXO0IMMO B TOM YHCIIE XOPOIIO CHOPMUPOBAHHOE BEPOATHOCTHOE U CTATUCTHUYECKOE MbIILIeHHEe. IMEHHO T0TOMY OCTpO BCTala
HEOOXOIUMOCTh c(opmMupoBaTh y oOydarommuxcs, B ToM uucie oOydatomuxcs ¢ 3I[IP, ¢yHKIMOHAIBHYIO TPaMOTHOCTb,
BKJIIOUAIONIYI0O B ce0s B KadyecTBE HEOTHEMJIEMOM COCTAaBISIONIEH YMEHUE BOCHPHUHHMATh M KPUTHUYECKH aHAIU3UPOBATH
uH(MOpMAINIO, MPEJCTABICHHYIO B PAa3IUYHBIX (hOopMaxX, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTHX PEaNTbHBIX MPOIECCOB U
3aBUCUMOCTEMH, TPOU3BOAUTH MPOCTEHIITNE BEPOSITHOCTHBIE pacu€Thl. 3HAKOMCTBO C OCHOBHBIMU MPUHIIMIIAMU cOOpa, aHAIHM3a U
MPEICTABICHUS NTaHHBIX M3 PA3NMMUYHBIX cdep KU3HU 00IIecTBa W rocyldapcTBa MPHUOOIIAET OO0ydaromuxcs K OOIIeCTBEHHBIM
WHTEPECaM.

B crpykType mporpammbl yueOHOTO Kypca «BeposSiTHOCTP M CTaTHCTHKAa» OCHOBHOM IIKOJBI BBIJACICHBI CIIETYIOIIHE
COJIePKATEIbHO-METOINYECKUAEC JIMHUH
«IIpencraBnenre NaHHBIX W OMHCATENbHAS CTATUCTHKA»; «BepoATHOCTH»; «DIeMEeHTHl KOMOMHATOPUKNY; «BBeaeHne B TEOpHUIO
rpadoBy.

Conepxanue nmuann «[IpeacTaBienne JaHHBIX U OMUCATEbHAS CTATUCTUKAY CIYKUT OCHOBOU st (hOPMHUPOBAHUS HABHIKOB
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paboThl ¢ HH(pOpMaALMEN: OT YTEHUS] MMHTEPIIPETAIMM WH(OpMALUK, IPEACTABICHHON B Ta0IMIIAX, HA IUarpaMMmax U rpadukax 1o
cOopa, MpeACTaBICHMs U aHAIN3a JIaHHBIX C MCIOJIb30BAHUEMCTATUCTUUECKUX XapaKTEePUCTUK CPEAHUX U pacceuBaHusa. Paboras c
naHHbIMH, oOyyatomuecs ¢ 3IIP yuyaTcsi cuuThIBaTh U MHTEPHPETUPOBATH JaHHBIC, BBIIBUraTh, APTYMEHTUPOBATh U KPUTHUKOBATH
MPOCTEUIINE THUIOTE3bl, Pa3MBIIUIATh HaJ (PAKTOpaMH, BbI3bIBAIOIIMMHU HW3MEHYMBOCTb, M OLEHUBATh WX BIMSHHE Ha
paccMaTpUBaeMble BEJIMYMHBI U MPOLIECCHI.

NHTyuTHBHOE NpeACTaBiIeHUE O CIy4yallHOM M3MEHYMBOCTH, MCCIEJOBaHME 3aKOHOMEPHOCTEH W TEHACHLMHA CTaHOBUTCS
MOTHUBUPYIOILIEH OCHOBOW JIJIsi M3Yy4YEeHHs TeOpUH BeposiTHOCTeil. boinbmioe 3nadenue mnga oOyuwaromuxcs ¢ 3[IP 3gecs umeror
NPAKTUYECKUE 33JIaHUs, B YACTHOCTH OIIBITHI C KJIIACCUYECKUMH BEPOS THOCTHBIMUMOIETISIMU.

[ToHsiTHE BEPOSATHOCTH BBOAMTCS Kak Mepa MpaBono100us cirydaitHoro coobitus. [lpu n3yyenun kypca oOydarommuecs ¢ 3I1P
3HAKOMSTCS C MPOCTEHIIUMHU METOJaMU BBIYMCICHHUS BEPOSTHOCTEH B CIy4alWHBIX OJKCIEPUMEHTaX C PAaBHOBO3MOXHBIMU
AJIIEMEHTAPHBIMU UCXO0JIaMH, BEPOSTHOCTHBIMH 3aKOHAMH, MIO3BOJIAIOIIMME CTABUTh U PelliaTh OoJiee CIoKHBIE 3a7aun. B Kypc BXoAsT
HavaJibHbIE TMPEJACTABICHHUS O CIy4allHBIX BEJIMYMHAX M HMX YHUCJIOBBIX XapakTepuctukax.Takke B paMkax 3TOro Kypca
OCYIIECTBIISIETCSI 3HAaKOMCTBO oOywaromuxcss ¢ 3[IP ¢ MHOXecTBaMM W OCHOBHBIMHM ONEpAlMsIMU  HAJl MHOXECTBAMH,
paccMaTpHUBalOTCA IPHUMEPbl NIPUMEHEHUS Ul PElICHUs 3aJad, a TAKXKE HCIIOJIb30BAaHUSA B JAPYIMX MAaTEMAaTHYECKHX Kypcax H
y4eOHBIX IIpeIMeTax.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

B 7-9 xmaccax usyuaercs Kypc «BeposSTHOCTh M CTAaTUCTHKa», B KOTOPBIMBXOIAT pasuensl:  «lIpencraBienue
OAHHBIX U onucaTenbHas CTaTUCTHUKA;
«BeposTHOCTEY; «DIeMEHTH KOMOMHATOPUKIY; «BBeneHne B Teopuro rpadoBy.
Ha u3ydenne nanHoro xypca oTBOAMT 1 y4eOHBIN Yac B HEACNIO B TEUEHUEKAXKIOTO roja ooydenws, Bcero 102 yueOHbIX
yaca.

Conep:xanue yueoHoro kypca (mo roxam ooyuenusi)7 KJIACC

[IpencraBnenne MaHHBIX B BHJE TaONHIl, quarpaMm, rpadukoB. 3aroJHEHUE
Ta0JIul, YTEHHWE M MOCTPOCHHE AuarpamMm (CTOJOUKOBBIX (CTONOYATBHIX) U KPYroBbIX). UTeHHE IpadMKOB peaibHBIX MPOLECCOB.
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W3Bnevyenne nHpopMauy U3 AUarpamMm U TaOJIUIl, UCTIOIH30BAHUE U UHTEPIPETALIUS JaHHBIX.

OmnwucarenpHas CTaTUCTUKA: cpelHee apu(pMEeTHUecKoe, MeAnaHa, pa3Max, Haubonbllee W HaUMEHbIIee 3Ha4YeHHs Habopa
YUCIIOBBIX JaHHBIX. [IpuMepsl ciaydalHOM U3MEHYUBOCTH.

Cnyuatinvli sxcnepumenm (onvim) u ciyyatiHoe cobvimue. Beposmuocms u wvacmoma. Ponb Manogeposmuuix u npakmuyecKku
docmoeephbix cobbimull 6 npupodeu 6 obwecmee. Monema u uspanbhas KOCMb 6 Meopuu 6eposmuocme’.

I'pagh, sepuuna, pebpo. Cmenenv eepuiunvl. Hucno pébep u cymmapuas cmeneHv gepuiut. Ilpedcmasnenue o césa3sHocmu
epacgha. Lenu u yuxnol. [lymu 6 epagax. Ob6x00 epaga (dtinepos nyms). I[Ipeocmasnenue 06 opuenmuposanrHom epage. Peuwienue

3a0ay ¢ nNomowbio 2pagos.

8 KJIACC

Hpe,ZICTaBJIGHI/Ie JaHHBIX B BUJC Ta6J'II/III, Auarpamm, I‘paq)I/IKOB.

MHO)KGCTBO, QJIEMCHT MHOXKCCTBA, ITIOAMHO>XKCCTBO. Onepauml HaJl MHO>XKXCCTBaMMU. 06'I)€,ZII/IH€HI/I€, MMEPCCCUYCHUC, NOIMOJIHCHUC.
CsoiicTBa onepaunﬁ HaJl MHOXCCTBAMHU: IICPEMCECTUTCIILBHOC, COYCTATCIIBHOC, PACIPCACINTCIIBHOC, BKIITOUCHUA. Hcnonp3oBaHue
Fpa(i)I/I‘IeCKOFO MpeaACTaBJICHHUA MHOKCCTB IJIA OIIMCAHUAPCAJIBHBIX IIPOICCCOB U HBJIGHI/IfI, IIpH pCIICHUH 3a1a1.

I/I3MepeHue pacceusarnus OAHHBIX. ﬂucnepcuﬂ u cmaHOapmﬂoe OMKIJIOHEHUEe

YUCI08bIX HAOOPOS. [luazpamma pacceusaus.

DneMeHTapHble COOBITHS cilydaiiHOro ombiTa. CirydaiiHeie coObITHS. BepostHocTH coOBITHIA. ONBITH C PABHOBO3MOKHBIMHU
DJIEMEHTapHBIMH COOBITUSIMU. CiydaiftHblii BEIOOp. CBsI3b MEXy MaJOBEPOSTHBIMU U MPAKTHYSCKU JTOCTOBEPHBIMH COOBITHUSMHU B
pUpoe, OOIIECTBE U HAYKE.

Hepeso. Csoticmea depegves.: eOUHCMBEEHHOCTb NYMU, CYUECMBOBAHUE BUCIUCIBEPUIUNBL, CB13b MENHCOY YUCTIOM BEPUIUH U
yucaom pébep. Ilpasuno ymuoocenus. Pewenue 3aoay ¢ nomowvio epagos.

IIpomueononosicuvie codvimus. Huaepamma Oiinepa. ObveduneHue u nepeceuenue coovimuil. Hecoemecmuvie coOvimusi.
Dopmyna crodicenus eepoamuocmell. Ycnoenas eeposmuocmo. Ilpasuno ymuoocenus. Hezasucumvie coovimus. [Ipeocmasnerue
aKcnepumenma 8 eude depesa. Pewenue 3a0au Ha HaxodcoeHue 8eposimHOCMeEN ¢ NOMOWDBIO 0epeda CAYUAUHO020 IKCHepUMeHmad,
ouazpamm Jinepa.
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9 KJIACC

[IpencraBienue JaHHBIX B BUAE TaOIMII, JUarpaMM, rpadukoB, UHTEpIpeTauus AaHHbIX. YTeHne u nocTpoeHue Tadmuil,
auarpaMm, rpaukoB Mo peaibHbIM JaHHbIM.[lepecTanoBku u (akropuan. CoueTaHUs M YUCIO COYETaHUH. TpeyeonbHuK
Ilackans. Perienue 3a7a4 ¢ UCNOJIb30BaHUEM KOMOUHATOPUKH.

I'eomempuueckasn eeposmuocmo. Cnyuatinwlii 661600p MoOuKU U3 hueypvl Ha NIOCKOCMU, U3 OMPe3Ka U U3 02U OKPYHCHOCHIU.

UcneiTanue. Ycenex u Heynava. Cepust ucnbiTaHuit 1o nepBoro ycnexa. Cepus ucnbsitanuid bepuymnu. BepositHocT coObITHI
B CEpUM UCIIbITaHUN bepHyin.

CnyvailHass BenMYMHA M paclpelesieHue BEpOsSTHOCTEH. Maremartuueckoe OXujgaHue W aucnepcus. IIpumepsr
MaTeMaTUYECKOI0 OXUJAHUSA KAaK TEOPETUYECKOIO CPEIHEr0 3HAYCHMs BEIWYMHBL. MareMaTudeckoe OXUIaHUE U JIUCIEPCUs
CIIy4alHOMBEJIMYMHBI «YUCIIO YCIIEXOB B CEPUU UCTIIBITAHUN bepHyim».

ITonsatue o 3akoHe OoNbIIMX YKcen. M3MepeHne BeposATHOCTEN ¢ TOMOILBIO 4acToT. Ponb 1 3HaueHHe 3aKOHA OOJIBIIMX YHCEN
B IIPUPOJI€ U OOIIECTBE.

I[IpumepHbIe KOHTPOJIbHO-U3MEPHUTEIbHbIE MATEPUAJIBI

[IpoBenenne O1EeHKN TOCTHKEHHU I TUIAHUPYEMBIX PE3yJIbTaATOB OCBOCHUS y4eOHOTO IIPeAMETa MPOBOIUTCA B JOpME TEKYIIETO
U pyOEKHOTO KOHTPOJIS B BHUJAC: KOHTPOJbHBIE pPabOTHI, CAMOCTOSITENbHBIE PAOOTHI, 3a4€Thl, MATEeMATHUYECKUE TUKTAHTHI,
NpaKTHYEeCKue paboThl, MMCbMEHHBIA OTBET MO WHIUBHUIYATbHBIM KapTOYKAM-3a/IaHHUSIM, TECTUPOBAHUE.

st o6yuatoruxcst ¢ 3[1P Bo3MoxHO n3mMeHenne GopMyIUpOBKH 3aJaHUN Ha
«TIOIIATrOBYIOY, aJlalTalldi0 MpeajaraeMoro 00ydJaromemMycst TeCTOBOTO (KOHTPOJIbHO- OIIEHOYHOT0) MaTepuaia: HCIOJIb30BaHUE
YCTHBIX U MUChbMEHHBIX HHCTPYKIUHN, YITPOIIIEHUE NTUHHBIX CIOKHBIX ()OPMYITMPOBOK HHCTPYKIIHH, PEIIEHNE C OTIOPO Ha allTOPUTM,
oOpasell, UCIIOIb30BaHUE CIIPABOYHON HHpOopManu. MaTtemMaTuka

S5 KJace

KonTtponsnas padorta Ne 1. Tema. Harypanbubie uncna.

KonTtponsnas paborta Ne 2. Tema. JlelicTBuS ¢ HATypaTbHBIMH YHCIAMHU.

KontpomnsHas padora Ne 3. Tema. Mcmonp30BaHre CBOMCTB JEHCTBHI MTPUBBIYUCICHUSX.

KontponbHas padota Ne 4. Tema. Yrisl u MHOroyronbHUKU. KontponbsHas padota Ne 5. Tema. [lenumoctsb

YUCElL.

Kontponbhnas padota Ne 6. Tema. OObikHOBeHHBIE ApoOu. KontponwsHas padota Ne 7. Tema. CrnoxxeHnue u
27



BbrunTanue apodeit. KourponbHas padora Ne 8. Tema. YMHOXKeHUE U AesieHne ApoOeil.
Kontponsnas padora Ne 9. Tema. [lecstuunbie qpodu. CpaBHEHUE AECATUUHBIXIPOOECH.
Kontponbshas padora Nel0. JleiictBus ¢ necsituunbiMu apoosimu. Kontponbehas padora Ne 11. Tema. Mtorosas
KOHTpPOJIbHas padora.

6 kiacc
KonTtponbsnas padora Nel. Tema. [lenrmMocTh HaTypadbHbIX YHCEIL.
KonTtponbshas padora Ne2. Tema. O0blkHOBEHHAs 1poOb. OCHOBHOE CBOMCTBOIPOOU.
Kontponbnas padota Ne3. Tema. Otnomenue. [Iponopius. KoutponbHas pabora Ne4. Tema. [IpotieHT.
KonTtponbsnas pabora NeS5. Tema. YerbipexyronbHuk. @opMysbl epuMeTpa UILIOMAAN TPSIMOYTOIbHUKA.
KonTtponbsnas padora Ne6. Tema. [lonoxxkurtenbHble W OTpHUIATENIbHBIE YHCTA.

CpaBHeHUE MOJIOKUTEIIBHBIX U OTPUIATEIIBHBIX YHUCET.
KontponbHas padora No7. Tema. CnokeHHEe U BRIUUTAHUE TOJIOKUTEIBHBIX HOTPUIIATEIIBHBIX YUCE.
KonTtponeshas padorta Ne8. Tema. YMHOXEHUE U JENEHHE TOJOKUTEIbHBIX MOTPULIATEIBHBIX YHCEIL.
Konrponsnas pabora Ne9. Tema. I[IpsmoyrosibHas cucremMa KOOpAWHAT.

JnarpaMmel.
Konrtponsnas padora Nel(. Tema. MTorosast KoHTpoJibHas paboTa.

Aureopa

7 wkJjacc
Konrponenas pabora Nel. Tema. Apudmerndeckue ACHCTBUS  CpalMOHAIBHBIMU YHCIIAMHU.
Kontponwsnas pabora Ne2. Tema. Crenens ¢ HaTypanbHbIM Toka3zareneM. Kontponbnas pabora Ne3. Tema. bykBennsie
BBIpaKEHUS.
KonrponsHas padora Ne4. Tema. MHOTOUIICHBI.
KonTtponwsnas pabora Ne5. Tema. @opmyibl cokpaiieHHOTo yMHOXKeHus1. KortponbHaas padota Ne6. Tema. Jluneiinoe
ypaBHeHHE ¢ 0HOM nmepeMenHoi. KontponbHas pabora Ne7. Tema. CucteMbl TnHEWHBIX ypaBHeHU. KoHTpOobHas pabota Ne
8. Tema. Koopaunater u rpaduky.
Kontponsnas pabora Ne 9. Tema. [lonsitue dynknuu. Jluaeitnas ¢ynaknus. Koarponbras padota Nel0. Tema. Mtorosas
KOHTpPOJbHAs paboTa.

8 kiacce
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Kontponesnas padora Nel. Tema. KBaapatHbiii kopeHb. ApupMeTHUECKUNKBAPATHBIA KOPEHB.
Kontponenas pabora Ne2. Tema. CremeHp ¢ 1enbIM IOKa3aTeIeM.
CrangapTHBIN BUJ YHCTIA.
KontponwHas pabora Ne3. Tema. AunreOpamueckas apoOb. CokpaiieHueapoOei.
KonTtponbsnas padbora Ned. Tema. JleiictBus ¢ anredpanueckumu 1poo0smu. KoutponsHas padora Ne5. Tema. KBanpaTHsie
YpaBHEHHS.
Kontponwhas pabota Ne6. Tema. YpaBHEHUS, CBOMSIIMECS K KBaJPATHBIM.
TexcToBbIe 3a1a4u, CBOASIINECS K KBaJAPATHBIM.
KontponwHnas padora No7. Tema. Cuctembl ypaBHEHUIA.
KontponbHas pabota Ne8. Tema. UucnoBsie HepaBeHCTBa U UX cBoiicTBa. KonTponbHas padora Ne9. Tema. Cuctemsr
HEpaBEHCTB ¢ 0J1HOM nepemeHHor. Kontponbhas padora Ne 10. Tema. Oukiuu. yncinoBsie PyHKIUH.
KonTtponbshas padora Nell. Tema. ToroBast KoHTpoJsibHas padoTa.
9 knacc
KontponbHas padota Nel. Tema. Uucna u Beruucnenus. KontponasHas padota Ne2. Tema. YpaBHeHUs ¢ 0THOM
nepemenHor. KoatponsHas padota Ne3. Tema. JIpoOHO-pariioHaIbHBIE YPaBHECHHS.
Konrponbnas padota Ne4. Tema. Cucremsl ypaBHEHHM ¢ AByMs nepeMeHHbIMU. KoHTponbpHas pabota Ne5. Tema. JIuneinnie
HEpaBEHCTBA ¢ 0/IHOM nepeMeHHoi. KoHnTponbpHas padora Ne6. Tema. KBanpaTHbeie HepaBeHCTBA.
Kontponwshas pabora Ne 7. Tema. KBanpatuunast pyskius u ee coiictBa. Konrponbnas padota Ne 8. Tema.
ApudmeTndeckas mporpeccus.
Kontponsnas pabora Ne 9. 'eomerpuueckas nporpeccusi. Kourponsnas paborta Nel(. Tema. Utorosas
KOHTpOJbHAs paboTa.

I'eomerpus
[/ KJaace
KontponsHass pab6ora Nel. Tema. OCHOBHBIE TE€OMETPUYECKHE CBOWCTBAINPOCTEHIIUX (UTYP.
KonTtponsnas pabora Ne2. Tema. CMmexxHbIe U BepTUKaIbHBIE YTibl. KonTpombHas padota Ne3. Tema. [Ipuznaku
paBeHcTBa TpeyrobHUKOB. KoHTponbHas padora Ned. Tema. PaBHOOE IpEeHHBIN TPEyTOIBHUK.
KonTtponsnas paborta Ne5. Tema. [lapannensusie npsimbie. KoatponbHas padota Ne6. Tema. Cymma yriioB
tpeyroiabHuka. Koutponasnas padota Ne 7. Tema. OKpy>KHOCTb U KPYT.
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KonTtponbsHas padora Ne6. Tema. UTorosast KoHTposibHas padoTa.

8 Kki1acc
Kontponesnas padora Nel. Tema. Uerbipexyronsauku. Kontponbnas padorta Ne2. Tema. CpenHsst TMHUS TPEYTOJIbHUKA.
CpenHasuHus Tpareunm.
KontponbHas padota Ne3. Tema. [Inomaas TpeyroipHuka, napaiienorpamma. KontponsHas padora Ned4. Tema. [Tnomans
NoJI00HBIX PUTYp.
KontponbHas pabota Ne5. Tema. Teopema [Tudaropa. Kontponsnas padora Ne6. Tema. YTiibl B OKpYKHOCTH.
KonTtponbshas padora Ne7. Tema. UToroBas KoHTpoJibHas pabora

9 knacc
KonTtponbshas padora Nel. Tema. Pemienne TpeyroabsHUKOB.
Kontponbnas pabora Ne2. Tema. [Tnomanu TpeyronpHuka, 4eTbipexyroiabuuka. Kontponasnas padota Ne3. Tema. BekTopsl.
KonTtponbshas padora Ned. Tema. JlekapToBbl KoopauHaThl Ha miockocTH. KonTponbHas padora Ne5. Tema.
[IpaBHJIbHBIE MHOTOYTOJIbHUKH.
KonrponbHas pabota Ne6. Tema. [Imomans kpyra u ero yacteir. Kontponwsnas pa6ota Ne7. Tema. UtoroBas
KOHTpOJIbHas padoTa.

BeposATHOCTH U CTATHUCTHKA
7 wkJjacc

Kontponwsnas pabora Nel. Tema. [lpencraBnenue nanusix. Kontponsnas padora Ne2. Tema. OnucarenbHast
cratuctuka. Konrponbnas padora Ne 3. Tema. CiyvaitHasi "3MEHUYHUBOCTb.
Kontponsnas pabora Ne 4. Tema. BeposTHOCTh M YacToTa CIy4aiHOTOCOOBITHS.

8 kiacce
KonTtponwsnas padorta Ne 1. Tema. MHoOkecTBa.
KonTtponwsnas pabora Ne2. Tema. BepositHocTh cimyuaitnoro coObitusi. Kontponbnas padota Ne 3. Tema. Cnyuaiinbie
COOBITHUS.

9 kiace
KontponbHas padota Ne 1. Tema. Dnementsl komOuHaTopuku. KontponbHas padora Ne 2. Tema.

HcnoerTanns.
KonrponsHas padora Ne 3. Tema. Ciryuaitnas enmunaa. [IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHM S YUEBHOI'O
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ITPEAMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHNA

JIMUHOCTHBLIE PE3YJIBTATDI:

MOTHBAIUS K 00YYEHUIO MaTEMATUKE U 1IeJICHaNPaBICHHON MO3HABATEIbHON €SI TEIbHOCTH;
NOBBILIEHUE YPOBHS CBOEH KOMIETEHTHOCTU UY€pe3 MPaKTHUECKYIOJEATEIbHOCTh, TPEOYIOIYI0 MaTeMaTHYECKUX 3HAHUM, B
TOM YHCJIE YMEHHUE YUUTHCS y IPYTUX JIFOJIEH;
CIIOCOOHOCTh OCO3HABATH CTPECCOBYIO CUTYAIINIO, OBITh TOTOBBIM JIEHCTBOBATH B OTCYTCTBUE TAPAHTUH yCIIeXa;
cnocoOHocTh o0yuatomuxcs ¢ 311P k oco3HaHuIO CBOUX ASPUIIMTOB U MPOSBICHUE CTPEMIICHHS K UX MPEOI0JICHUIO;
CIIOCOOHOCTh K CAMOPA3BUTHIO, YMEHHE CTABUTH JOCTUKUMBIC LIETIH;
YMEHHE pa3iuyaTh Y4eOHbIe CHUTYyallud, B KOTOPBIX MOKHO JI€WCTBOBATh CAaMOCTOSITENIbHO, M CUTYyallud, TAe CleayeT
BOCTIOJIb30BAThCS CIIPaBOYHONMH(OpMAIIMEN WM IPYTUMHU BCIIOMOTAaTEIbHBIMU CPEJICTBAMU;
CIIOCOOHOCTH IEPEHOCUTD MOTYUYECHHBIE B X0J1€ 00yUeHHUs 3HaHUS B aKTyaJIbHYIOCUTYAIIMIO (TIPU PEIIeHUH KUTEHCKUX 3a]1ay,
TpeOyIOUMX MaTeMaTU4YeCKIX 3HAaHUH ); CTOCOOHOCTh OPUEHTUPOBATHCS B TPEOOBAHMSAX M TMPABUIAX MPOBEICHUS
IIPOMEKYTOYHON U UTONOBOM aTTECTALIUM;
OBJIaJICHNE OCHOBaMH (DMHAHCOBOMW I'PaMOTHOCTH.

METAINPEIMETHBIE PE3YJIBTATBI

Osnadenue ynugepcanbHoiMu y4eOHbIMU NOZHABAMEIbHHIMU 0CUCMEUAMU:
YCTaHABIMBATh  MPUYMHHO-CIEACTBEHHBIE CBA3M B  XOJAE€  YCBOCHHSIMATEMATHUYECKOIO MaTrepuaa;
BBISIBIISITh NEPUITUT JaHHBIX, HEOOXOIMMBIX JUIsl PEIICHUs] TOCTaBICHHON3a/1auu;
C TIOMOIIBIO YUYHTENSI BHIOUPATh CIIOCO0 pelieHUs MaTeMaTHYeCcKOi 3aau(CpaBHIBATh BOSMOYKHBIC BAPUAHTHI PEIICHNUS);
MPUMEHSATh W TMpeoOpa3oBbIBATH 3HAKM M CHUMBOJIBI B XOJ€ PEHICHUSIMATEMAaTHYECKUX 3a7a4;
YCTaHaBIIMBaTh HCKOMOE U TAHHOE MPU PELUICHUH MaTEMAaTUYECKOU 3a/]aui; MIOHUMAaTh U UHTEPHPETUPOBATh NH(OPMALIUIO
Pa3TUYHBIX BUAOB U (HOpM
MPEJICTABICHUS;
WJUTIOCTPUPOBATH pelIaeMble 3a1auu rpaduueckumMu cxemaMu; 3(hPEeKTUBHO 3alIOMUHATh U CUCTEMATU3UPOBATH
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UH(pOpMaIHIO.

MOHMMATh W HCIIONH30BaTh MAaTEMAaTUYECKHE CPEJCTBA HATISAHOCTH (TpaduKu, TMarpaMMbl, TaOIHIIBI, CXEMBI W Jp.) IS
WUTIOCTPAIAN, MHTEPIpeTany, apryMmenTanun. OBiiaiecHie YHUBEPCATbHBIMH YICOHBIMA KOMMYHHKATUBHBIMU JCHCTBUSMU

OpPraHU30BBIBATh YU4EOHOE COTPYIHHUECTBO M COBMECTHYIO JCSITCIIBHOCTh CYYUTEIEM M CBEPCTHUKAMHU B TPOIIECCE PEIICHUS
3ajad;

B3aMMOJICHCTBOBATh M HAXOJUTh OOIIHME CIOCOOBI pabOTHI; pabOTaTh B TPYIIE: HAXOAWTHh 0OIIee pelieHUEe W pasperniaTh
KOH(MJIUKTHI Ha OCHOBE COTJIACOBaHHUS TO3WIMH M y4€Ta MHTEPECOB; CIyIIaTh MapTHEpA; GOPMYIHPOBATH, apryMEHTHPOBAThH U
OTCTauBaTh CBOE MHCHHE;

IPOTHO3UPOBATh BO3HUKHOBEHHE KOH(IJIMKTOB MPY HATMYUU PA3HBIX TOYCK3PECHUS U pa3periaTh KOHPIMKTHI HA OCHOBE y4&Ta
WHTEPECOB U MO3UIINN BCEX YIaCTHHUKOB,;

apryMEHTHUPOBATh CBOIO IMO3MIIMIO U KOOPAUHUPOBATH €€ C MO3UIIUSIMHU IMAPTHEPOB B COTPYTHUYCCTBE TP BBIPAOOTKE OOIIETO
PEIICHKS B COBMECTHOM JICITEIILHOCTH;

BBITIOJTHATH CBOIO 4acTh pabOTHI, JOCTUTATh KAYECTBEHHOTO pe3yJbTaTa W KOOPAWHUPOBATH CBOW JICUCTBHUS C JIPYTUMHU
YJIeHaMH KOMaH/Ibl;

OILICHMBATh KAYECTBO CBOETO BKJIa/a B OOUIMI MPOIYKT.

Osnadenue ynugepcanbHbIMu y4eOHbIMU Pe2YIAMUCHBIMU 0ClICHEUAMU:

CTaBUTH 1EJIH, BBIOUPATh U CO3/1aBaTh AJITOPUTMBI JJI pEIICHUS] yueOHBIX MaTEMaTUYECKUX MPOOIIEeM;

TUTAHUPOBATH U OCYIIECTBIISATH JACSATEIHHOCTD, HAPABICHHYIO HA PEIICHHE 3a7a4 UCCIIEI0BATEIHLCKOIO XapaKkrepa.

dbopMynHpoOBaTh U yAEPKUBATH YUEOHYIO 3aj]a4y, COCTABIISATh IJIaH U TIOCIIEIOBATEILHOCTD JEHCTBUM;

OCYIIECTBIISITH KOHTPOJIb 110 00pa3Ily U BHOCUTh HEOOXOUMbIE KOPPEKTUBBI; KOHTPOJIUPOBATH MIPOLIECC U PE3yabTaT Y4eOHOH

MaTeMaTHYECKOU
TeSTEHHOCTH;

aJICKBaTHO OIICHUBATh MPAaBUJIBLHOCTh WJIM ONIMOOYHOCTH BBIIONHEHHUS y4eOHOU 3amaun, €€ OOBEKTUBHYIO TPYAHOCTH M
COOCTBEHHBIE BOBMOXXHOCTH €€ PEIICHUS;

CIMYATh CIIOCO0 MEHCTBUS U €T0 PE3YIIBTAT C 33JJaHHBIM STAJIOHOM C IEJIhI0 00HAPYKEHUS OTKIIOHEHUH U OTIWYHI OT dTaJOHA.

MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTH IPU PEIICHUH YIeOHON 3a1a4u;

MOHUMATh TPHUYHMHBI, MO KOTOPHIM HE OBUT JOCTUTHYT TPEOyeMbId pe3yJbTaT NeATeIbHOCTH, OMPESIATh MO3UTHBHBIC
M3MCHEHHS U HapaBIICHUSI, TPEOYOIHe TaTbHEHTIIeH paboThI;

PETYIHPOBATH CITOCOO BBIPAKESHUS SMOITUH.
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NPEAMETHBIE PE3YJIbTATHI

Pe3ynbpTaThl ocBoeHuUs ydyeOHOro mpeamera «MaremMatuka (BKJIOYas aiare0py, reoMeTpHio, BEPOATHOCTb U CTATUCTUKY)»,
pacnpeneneHHble o rogam oOydeHus, (GOPMYIUPYIOTCS MO NPHUHIMUIY J100aBICHHS HOBBIX PE3YyJIbTaTOB OT Tofa K ToAay, yXKe
Ha3BaHHbBIE B MPEJBITYIINX TOAaX NO3ULUH, KaK IPABUIIO, TOCIOBHO HE OBTOPSIOTCS,HO YUUTHIBAIOTCS (pe3yabTaThl

OUYEPEHOro rofja MO  YMOJYaHUIO BKJIIOUAIOTPE3YJIbTaThl IPEABIAYILHNX JIET).

IIJIAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATEI OCBOEHUS IIPUMEPHOMPABOYEN ITPOIPAMMBI KYPCA
«MATEMATUKA» (IIO TOJAM OBYUYEHUA)

OcBoeHune yq€6HOFO KypcCa «Maremartukay B 5—6 Kjaccax OCHOBHOM IIIKOJIBI JOJIDKHO oOecrneynBaTh JOCTHKCHHUC CJICAYIOINX
MMpEAMCTHBIX O6p&30BaT€HLHLIX PE3YJIbTATOB:

5 KUIIACC

Yucna u evluucienusn
OpueHTHPOBATHCA B MOHATUSIX ¥ ONIEPUPOBATH HA 0230BOM YPOBHE TEPMUHAMM,CBSI3aHHBIMU C HATYPAIbHBIMU YUCIIAMH,
OOBIKHOBEHHBIMH U JICCITUYHBIMH JIPOOSIMHU.
CpaBHUBaTh M yHOPAI0YMBATh HATYpaJIbHbIC YHCIIA, CPABHUBATH B MPOCTEUIINXCIYyYasiX OOBIKHOBEHHBIE TPOOH, NECATUUHBIC
TPOOH.
COOTHOCUTH TOUYKY Ha KOOPJIMHATHOU (YMCIIOBOI) MPSMOI C COOTBETCTBYIOIIMMEN YHCIOM U N300paKaTh HATYpaAIbHBIC YHCIIa
TOYKaMU Ha KOOPAUHATHOM (YHUCTIOBOM )TPSIMOM.
BreimonuaTs apudmeTrnueckue ASMCTBUS ¢ HATypaIbHBIMHU YACIAMU, C OOBIKHOBEHHBIMU JPOOSMHU B MPOCTEUININUX CITydasiX.
BoInonHATh NpOBEPKY, NIPUKUAKY pe3ysibTaTa BIYUCICHUN. OKpYTIIATh HATypajbHbIE YUCIIA.
Pewenue mexcmoguvix 3a0au
Pemath TekcToBblE 3aaud apuPMETHYECKUM CIIOCOOOM M C IMOMOUIBI0O OPraHM30BAHHOTO KOHEYHOro Iepedopa Bcex
BO3MOKHBIX BAPUAHTOB (MPU HEOOXOJAUMOCTH C HAIMPABJISAIONICH TOMOIIIBIO).
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Pemiate 3agaum, conepkaline 3aBUCUMOCTH, CBS3bIBAIOIINE BEJIUMYHHBI: CKOPOCTh, BPEMsI, PACCTOSIHUE; 1I€HA, KOJIMYECTBO,
CTOUMOCTH (TIp1 HEOOXOAMMOCTHU CUCTIOJIb30BAHUEM CIIPABOYHOU HHGPOPMAIIUN).

Hcnons30BaTh KpaTKue 3alUCH, CXEMbI, TaOIUIIbI, 0003HAUEHUS MIPU PEIICHUU 3a]1a4.

[Tonb30BaTHCS OCHOBHBIMU €IMHUIIAMU U3MEPEHUS: IIEHbI, MACChI; PACCTOSHUS, BpEMEHU, CKOPOCTH; BBIPAXKATh OJTHU €AUHUIIBI
BEJIMYMHBI Yepe3 apyrue (Mpu He0oOXOJUMOCTU ¢ OMOPON Ha CIPABOUYHYIO HHGOPMAIIUIO).

N3Bnekars nHpOpMaIuoo, MpeACTaBICHHYIO B TaOJHIlE, Ha CTOJIOYATOM IuarpaMMme, MHTEPHPETUPOBATH MPEACTaBICHHBIE
JTaHHBIE, UCTION30BATh JAaHHBIE MPUPEIICHUH 3a]1a4.

Hacnaonan zeomempus

[Tonb30BaThCS TEOMETPUUYECKUMH TOHSITUAMU: TOUYKa, MpsiMasi, OTPE30K, JIy4,yroj, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBOaUTH MPpUMEPHI 0OBEKTOB OKPYIKAIOIIETO MHUPA, UMEIOMUX (HOPMY U3YUEHHBIX TEOMETPUUECKUX PUTyP.

Hcrnons30BaTh TEPMUHOJIOTHIO, TIPU HEOOXOJUMOCTH 1O BU3YaJIbHON OMOpe, CBSA3aHHYIO C yIJIaMH: BEpIIMHA, CTOPOHA; C
MHOTOYTOJIbHUKAMH: yToJI, BEPIINHA, CTOPOHA, TUaroHajlb; C OKPY>KHOCTBIO: pauycC, IUamMeTp, IIEHTP.

N3o00paxaTh n3ydyeHHbIC TeoMeTpUYecKue (UTYphl Ha HEJIMHOBAHHOW MKJIETYATOW Oymare ¢ MOMOIIBIO IUPKYIS U JIMHEHKU
(mocse COBMECTHOTO aHAIIN3a).

HaxonuTe 1MHBI OTPE3KOB HEMOCPEICTBEHHBIM HM3MEPEHHUEM C MOMONIBIO JIMHEWKH, CTPOUTh OTPE3KU 3aJaHHOW JJIMHBL
CTPOUTH OKPY’KHOCTb 3aJJaHHOTO pajguyca.

Hcnonp3oBaTh CBOMCTBA CTOPOH M YIVIOB NPSIMOYrOJIbHUKA, KBajapara Uil MX IOCTPOEHHUS, BBIYMCIEHHUS IUIONIAAU M
nepuMeTpa.

Boeruucnars nepuMeTp u IUIONIaAb KBajapaTa, MpsIMOYTOJbHUKA, (GUTYP, COCTABICHHBIX U3 MPSIMOYTOJbHUKOB, B TOM YHCIIC
buryp, n3o00pax€HHBIX Ha KJIeTUYaTol Oymare.

[lonb30BaThCs OCHOBHBIMM METPUUYECKUMU €IMHUIAMU U3MEPEHHUS JUIMHBI, TUIOLIAU; BhIpaXaTh OJTHU €UHULIBI BETUYUHBI
gyepes apyrue (mpu HeoOXOAMMOCTH COTIOPOH Ha CIIPABOYHYIO HHPOPMAIIHIO).

PacrioznaBaTh mapasmienenumne1, Kyo, HCTIOIb30BaTh TEPMUHOJIOTHIO: BEPIIIMHA,PEOPO IpaHb, U3MEPEHUS; HAXOIUTh U3MEPEHUS
napajienenunena, Kyoa.

Beraucnars 00bEM KyOa, Mmapaienenunena Mo 3aJaHHBIM H3MEpPEHUsSM (C OMOpOH Ha alrOpuUTM yUeOHBIX JEHCTBUN),
MOJIB30BAThCS EAMHUIIAMU U3MEpPEHUs 00bEMa.

Pemiate HecnoxHbIE 33/1aud HAa U3MEPEHUE T€OMETPUUYECKUX BEIUYMH B MPAKTUYECKUX CUTYyalUsX (TP HEOOXOJUMOCTH C
BHU3YaJIbHOM OMOPOH).
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6 KJIACC

Yucna u eviuucnenusn
OpueHTHPOBATHCS B MMOHATUSIX U OTIEPUPOBATH HA 0A30BOM YPOBHE TEPMHUHAMU,CBSI3aHHBIMU C PA3JIMYHBIMU BUJAMU YUCEN U
crioco0amMu ux 3aIucH, MEPEeXOAUTh (€CIU ATO BO3MOXKHO) OT OJHOM (POPMBI 3aITUCH YUCTIA K IPYTOH.
CpaBHUBATh U yNOPSIOYMBATH IEJbI€ YUCIIA, OOBIKHOBEHHBIC U JIECATUYHBIC APOOH, CPaBHUBATH YUCJIA OJHOTO U Pa3HBIX
3HAKOB.
BoinonusaTe apudmernyeckue AEHCTBUS C HATYPaTbHBIMU U LIEJIBIMUA YUCIaMU, 00bIKHOBEHHBIMU U JICCSITUYHBIMH JIPOOSMHU,
MOJIOKUTEILHBIMU U OTPUIATEIIbHBIMU YUCJIaMU.
BbIunCisATh 3HAYEHHUSI YWCIIOBBIX BBIPAXKEHHH, BBIMOJHATH MPUKUIAKY W OILEHKY pe3yJibTaTa BBIYMCICHUMN; BBITOJIHSITH
npeoOpa3oBaHUs YNCIOBBIX BhIPAKEHUN HAOCHOBE CBOMCTB apu(PMETHICCKUX JESHCTBUM.
COOTHOCUTH TOYKY Ha KOOPAMHATHOW NPSAMON C COOTBETCTBYIOIIMM €W YHCJIOM M HM300pakaTh 4YHCIa TOYKAMHU Ha
KOOPAWHATHOM MPSAMOM, HAXOAUTh MOJYJIb YUCIIA.
COOTHOCUTH TOYKH B MPSIMOYTOJIBHOM CHUCTEME KOOPAMHAT C KOOPAMHATAMUATON TOUKH.
OKpyTrasTh Leble YUCHa U eCATUYHBIE 1poOu (10 00pasily), HAXOAUTh MPUOIUIKEHUS YUCEN.
Yucnoevie u OyKeeHHbBIE BLIPAINCCHUS
OpueHTHpPOBaThCA B MOHATUSX M ONEPUPOBATH Ha 0A30BOM ypOBHE TEPMUHAMH,CBA3AHHBIMH C 3aIUCHIO CTETIEHH YHUCIA,
HAXOAMUTh KBaJIpaT U KyO YUCIIA, BBIYUCIATH 3HAYEHUS TPOCTEUIITUX YNCIIOBBIX BBIPAKEHUMN, COACPIKAIINX CTEIICHU.
[Tonb3oBaThCs MpU3HAKAMHU JACIUMOCTH (TP HEOOXOAUMOCTH C OMOPON HAAITOPUTM MPaBHIIA), PACKIAIBIBATh HATYpaIbHbIC
Yyciia Ha IPOCThIE MHOMKHUTENH.
Tlonv306amscsa macumabom, COCTABISATH MPOTIOPIIUU U OTHOIIICHUS.
Hcnonb3oBaTh OYKBBI 1 0003HAYCHHSI YHCEI MPU 3alMMCH MAaTEeMAaTHUYECKUX BBIPKCHUM, HAXOIUTh 3HAYCHHUS OYKBEHHBIX
BBIPAKEHHUM, OCYIIECTBISATHEO0X0IUMBIE TIOJICTAHOBKH U MTpeoOpa3oBaHus (C OMIOPOM Ha aNTOPUTM YUEOHBIX JEHCTBUN).
Haxonute HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.
Pewenue mexcmoguoix 3a0au
PemmaTe MHOTOIIArOBEIE TEKCTOBBIC 3a7]a4H ApU(PMETHIESCKIM CIIOCOOOM COTIOPO Ha BOMIPOCHBIN TIIaH.
Pemate mpocreimmne 3amadn, CBA3aHHBIE C OTHOILICHUEM, MPOMNOPUAOHAIBHOCTHIO BEJIIMYMH, NPOLEHTAMH; PElIaTh TPHU
OCHOBHBIE 33]1a4¥ Ha IPOOU U TIPOIICHTHI.
Pemate 3amaum, comepxainne 3aBUCHUMOCTH, CBSI3BIBAIOLINE BEJIWYHUHBI:CKOPOCTh, BPEMSI, PACCTOSIHUE, LIE€HA, KOJIUYECTBO,
CTOMMOCTB; MPOU3BOAUTEIBHOCTh, BpeMs, 00bEMa pabOoThl, HCHOJIb3Ys apuMEeTHYeCKue MACHUCTBUS, OLEHKY, HPUKUJIKY;



IIOJIB30BATHCS €AMHULIAMU U3MEPEHUS COOTBETCTBYIOIIUX BEIUYMH.
CocTaBisaTh OYKBEHHBIE BBIPAXKEHUS MO YCIOBHIO 33/1a4y TIOCIIE€ COBMECTHOTO aHAIU3A.
N3Bnekars wHOpManuio, MNpeacTaBICHHYIO B TaOlWIax, Ha JHUHEHHOH, CTOJNOYATOM WIM KPYrOBOM JMarpaMmax,
MHTEPIPETUPOBATH NPEICTABICHHBIE TAHHBIE; UCIIOJIB30BATh TAHHBIC [IPU PEIICHUU 3a/1a4.
[IpencraBnars HHPOPMALIKMIO C TOMOIIbIO TA0JIULI, TUHEHHON U CTOJIOUATON TUArpaAMM.

Hacnaonan zeomempus

[IpuBoAUTH TpPUMEPHI OOBEKTOB OKPYKAIOUIETO MHpa, HMEIOMMX (OPMY H3YUYEHHBIX T'€OMETPUYECKUX IUIOCKUX U
POCTPAHCTBEHHBIX (UTYP, MPUMEPHI PABHBIX U CUMMETPUUYHBIX (UTYP.

N300paxkaTh ¢ MOMOIIBIO LMUPKYJIS, JUHEWKH, TPAHCIIOPTHPA HA HEJIMHOBAHHOW M KJIeTYaTOW Oymare M3y4deHHbIEC TIOCKHE
reoMeTpudeckre GUrypsl ¥ KOHQUTypalui, CHMMETPUIHBIC (PUTYPHI.

HmeTh npeicTaBieHre 0 TeOMETPUUYECKUX MOHITHUIX: PABEHCTBO (PUTYP, CUMMETPHS, OCh CHMMETPHH, LICHTP CUMMETPHH.

HaxonuTe BETUUYMHBI YTJIOB U3MEPEHHUEM C ITOMOIIBIO TPAHCIOPTHPA, CTPOUTH YIJIbI 3aJJaHHOM BEJIMYMHBI, [10Jb30BATHCS MPU
peleHny 3a1a4 IpajlyCHOM MEpOoi YIJIOB; paclo3HaBaTh HA YEPTEkKAX OCTPbIM, MPSAMOW, Pa3BEPHYTHIA U TYNOW YIJIbl. BRIUUCIATH
JUTMHY JIOMaHOM, IEpUMETP MHOTOYTOJIbHUKA, MOJIb30BaThCACAUHULIAMN U3MEPEHUS JJIMHBI, BBIPAXKaTh OJHU €IUHUIIBI U3MEPEHUS
JUTMHBI Yepes3 ApyTHeE.

HaxonuTse, ucronb3ys 4epTEXKHBIE NHCTPYMEHTHI, PACCTOSTHUSA: MEXKIY ABYMSI TOYKaMH, OT TOUKH 10 IPSIMOH, JJIMHY ITyTH Ha
KBaJpaTHOM CETKE.

Boeruucnars miomanaes Guryp, COCTaBICHHBIX U3 MPSMOYTOJIBHUKOB, UCTIOIB30BaTh pa30HeHNe Ha MPSIMOYTOJIbHUKH, HA PaBHBIC
burypsl, 1ocTpauBaHue JONPSIMOYTOJIBHUKA; TOJIH30BATHCS OCHOBHBIMU €ITMHUIIAMU U3MEPEHUS TUTOIIA IN; BRIPAXKATh OJTHU €TUHUIIBI
U3MEpEeHUs TUIOIIAIH Yepe3 Ipyrue (Mpu He0OXOJUMOCTH COMOPOM HA CIIPABOYHYIO WH(OpMAIHIO).

PacriozHaBaTh Ha MOJENAX M U300pKEHUSIX MUPAMUIY, KOHYC, IUIUHAP, UCIIOIH30BAaTh TEPMUHOJIOTHIO: BEPIINHA, PeOPO,
rpaHb, OCHOBaHUE, pa3BEPTKA.

N300paxkaTh Ha KIETYATON OyMare MpsMOYTOJIBHBIN Mapasuieenue].

Breraucnars 00b€M MPSIMOYTOJIBHOTO TapaJijiesienunena, Kyoa, mojib30BaThCsl OCHOBHBIMH €IUHUIIAMU M3MEpEHUsT 00BhEMA;
BbIpaXaTh OJHU €IUHUIIBI U3MEPEHUs 00bEMa uepe3 Apyrue (C onopoi Ha CIPaBOYHYIO HHPOPMAIIHIO).

Pemiath HeclokHBbIE 3a7a4M HA HAXOXKIECHUE T€OMETPUUECKUX BEIUYUH B MPAKTUYECKUX CUTyalUHsX (Ipu HEOOXOAUMOCTH C
BU3YaJIbHOM OMOPOH).

[IJIAHUPYEMBIE ITPEJMETHBIE PE3VJILTATBI OCBOEHUS PABOYEN ITPOTPAMMBI KYPCA «AJITEBPA»
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OcBoeHne yueOHOro Kypca «Asredpa» Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUsl JOKHO OOECleurBaTh JOCTHIKEHUE
CJIEYIOIUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

7 KJIIACC

Yucna u eviuucnenus

BrInonHsATh, coueTas yCTHBIE U TUChbMEHHBIE TPUEMBI, apU(DMETHIECKUE TEUCTBUS C pAallMOHAILHBIMUA YHCIIAMH.

HaxoauTh 3Hau€HUs YUCTOBBIX BHIPAYKEHUM; MPUMEHSITh PA3HOOOPA3HBIECTIOCOOBI U TPUEMBI BEIUMCIICHUS 3HAYCHHUHN TPOOHBIX
BBIPOKEHUH, COAEPKAINX OOBIKHOBEHHBIC U JECATUYHBIE IPOOH.

[lepexoanTh OT OAHON (HOPMBI 3aITUCH YKCEIT K IpYroi (mpeoOpa3oBbIBAThAECCATUUHYIO JIPOObB OOBIKHOBEHHYIO,

OOBIKHOBCHHYIO B JIECATUYHYIO, B YACTHOCTH B OCECKOHEUHYIO JECATUYHYIO Jpo0Oh). CpaBHUBATH H
yIOPSI0YMBATh PAIIMOHAJIBHBIC YUCTIA.

OKpyIJITh YHCIa.

BBINONHATh NPUKUZIKY U OLEHKY pe3yJIbTaTa BBIYMCIEHUN, OLEHKY 3HAYCHUIYMCIOBBIX BBIPAXKEHUM.

BhINONHATE 1€MCTBHSI CO CTENEHSIMU ¢ HATYpaJIbHBIMU MOKa3aTeIsIMU (C ONOPOIHA CITPAaBOYHYIO0 HHPOPMALIHUIO).

[IpuMeHATh TPU3HAKU JETUMOCTH, Pa3IOKEHUE Ha MHOYKUTEINM HAaTypalbHBIXUHCEIL.

Pemate mpocreiilivie NMpakTUKO-OPUEHTUPOBAHHBIE 3a/1a4M, CBSI3aHHBIE C OTHOUIEHWEM BEIWYHMH, MPONOPUUOHATBHOCTHIO
BEJIMYMH, NPOLIEHTAMHU; WHTEPIPETHPOBATh PE3YJIbTAThl PEIICHUA 3aJady C YYETOM OrPAHUYEHHI, CBA3AHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

Anzebpauueckue svlparxcenus

OpueHTHPOBATHCA B MOHATUSX U OTIEPUPOBATH HA OA30BOM yPOBHE alNre0pandeckoil TEPMUHOIOTHEN U CUMBOJIUKOU.

HaxonuTe 3HaueHnss OyKBEHHBIX BBIPAKEHUI MPHU 33JaHHBIX 3HAYCHUSX TTEPEMEHHBIX.

BrimosHATh mpeoOpa3oBaHms MEIOTO BEIPAKCHHSI B MHOTOWIEH MPUBEACHUEM MOAO0HBIX CIaraeMbiX, pAaCKPhITHEM CKOOOK.

BBINOJIHATS YMHOKEHHE OJTHOYJIEHA HA MHOTOYJIEH U MHOTOWJIEHAa HA MHOTOWICH, TPUMEHATH OPMYIIBI KBajipaTa CyMMBI U
KBaJIpaTa Pa3HOCTH (C OMIOPOH Ha CTPABOYHYIO HH(OPMAIIHIO).

OcCyIecTBIsATh Pa3N0KEHUE MHOTOYICHOB HAa MHOXKUTEIH C TIOMONIBIO BBIHECEHHUS 3a CKOOKH OOIIEro MHOMKHUTEIS,
TPYIIUPOBKY CJIaraeMbIX, MPUMEHEHUsT POPMYIT COKpAIEHHOTO YMHOXKEHUS (C ONOPOH Ha CIPAaBOYHYIO HH(DOPMAITHTO).

[IpumensaTes npeoOpazoBaHUs MHOTOWICHOB [JIsl PEIICHUS] PA3IMYHBIX 3ajlad M3 MAaTEMATHKH, CMEXHBIX MPEIMETOB, W3
pealbHOM NIPAKTUKH.
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Hcnonb3oBaTh CBOWMCTBA CTENEHENW C HATypajJbHBIMHM IOKa3aTeNAMHM JUIsl IpeoOpa3oBaHUsl BBIpAXEHUH (C OMOpod Ha
CIIPaBOYHYIO MH(POPMAILIHIO).

Ypaenenusn u nepasencmea

Pemate JsMHENHBIE ypaBHEHUs C OJHOM IIEPEMEHHOM, NPUMEHAA IIpaBuila I[EPEXoJa OT MCXOJHOIO YpPaBHEHUS K
PAaBHOCHIBHOMY eMY. [IpoBepsTh, ABISAETCSA JUUNUCIO KOPHEM YPABHEHHS.

Nmets npencraBienue o rpa@UyueckuxX METOJax MpU PEHIeHUH JTUHEHHBIXYPAaBHEHUN U UX CUCTEM.

[lonOupaTe mnpuMepbl Map YKCEN, SBISIOMIMXCS PEIICHUEM JMHEHHOTOYpaBHEHUS C IBYMs IEPEMEHHBIMHU.

Ctpoutb B KOOPAMHATHON MJIOCKOCTU TpaUK JIMHEWHOTO YpaBHEHHS C ABYMSIIEPEMEHHBIMU; MOIb3YSICh IpaduKom,
IPUBOAUTE IPUMEPHI PELICHUS YPaBHEHUS.

PemaTth cucteMbl IBYX JIMHEWHBIX YpPaBHEHUUN C JABYMs MEPEMEHHBIMH, B TOM 4YHCIIE rpapuuecku (C OMOpOH Ha alropuTMm
y4eOHBIX ACHCTBUN).

CocraBisaTh (Iociie COBMECTHOTO aHANIM3a) U PelliaTh JUHEHHOE YpaBHEHUE WIIMCUCTEMY JIMHEWHBIX YPaBHEHUHN 10 YCIOBHIO
3a/1a4M, UHTEPIIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJ1auy MOJIYYEHHBIN PE3YIIbTAaT.

Koopounamut u cpagpurku. @ynxyuu

N300paxaTb Ha KOOPAMHATHON MPSMOIM TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM KOOpAMHATAM, JY4YH, OTPE3KH, UHTEPBAJIbI;
3aIMChIBaTh YUCIIOBBIE IPOMEXYTKH Ha aareOpanyeckoM si3bIKe.

OTmeuaTh B KOOPAMHATHOM INIOCKOCTU TOYKH IO 3aJJaHHBIM KOOpJAMHATaM; CTPOUTh I'paduku JIMHEHHBIX QyHKUUH. CTpOUTH
rpaduk pyuknun y = KX + b,

OnuceiBaTh C MOMOIIbIO (PYHKUMH H3BECTHBIE 3aBUCHUMOCTH MEXAYBEIMUYMHAMU (10 aIrOPUTMY YUEOHBIX JEHCTBUI):

CKOpPOCTb, BPEMSI, PACCTOSIHUE; 1I€HA, KOJIUYECTBO, CTOUMOCTD; IPOU3BOAUTEIBHOCTD, BpEMS, 00bEM pabOTHI.

Haxoauth 3HaueHne pyHKIMUU MO 3HAUEHUIO €€ apryMeHTa.

[TorumaTts rpadudeckuii cnocod mpeacTaBieHus U aHAIN3a MHPOPMAIIMU; U3BIEKATh U UHTEPIPETUPOBATH HH(DOPMAITUIO U3
rpaMKOB peabHbIX MPOIECCOB U 3aBUCUMOCTE.

8 KJIACC

Yucna u éviuucnenusn
Hcnonb30BaTh HavaIbHBIE NPEACTABICHUS O MHOXKECTBE JEUCTBUTEIIBHBIX YHACEI JIJI1 CPABHEHUSI, OKPYTJICHUS U BBIYMCIICHUM;
n300paxaTh JeUCTBUTENbHBIC YUCIIa TOUKAMU Ha KOOPJAMHATHON MPSIMOM.
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[IprMeHsATh NOHATHE apU(PMETUUECKOTO KBaJAPATHOTO KOPHS; HAXOAUTh KBaJIpaTHbIE KOPHH, UCIIOIB3YS MIPU HEOOXOAUMOCTHU
KaJIbKYJISITOP; BBIMOJHATH MpOCTEHIINE MpeoOpa3OBaHUs BBIPAKEHUN, COAEpKAIIMX KBAJpaTHbIE KOPHHU, UCIOJIb3Yys CBOMICTBa
KOpHEM.

Hcnonb3oBaTh 3anucy OOJBIINX U MaJIbIX YACEI C IOMOUIBIO JECATUUHBIXApoOel u cTeneneit unucna 10.

Anzebpauueckue svlparxcenus

[IpyMeHsATh MOHSATHE CTENEHU C LIEeJIbIM TOoKa3aTeseM, BBIMOJIHATh MPeoO0pa3oBaHusl BBIPAXKEHHM, COAEpKalIUX CTENEHU C
LEJIBIM [TOKa3aTesieM (C UCIOJIb30BAaHUEM CIIPAaBOUYHOM MH(pOPMAIIIH).

BbINOJIHATE HECNIOKHBIE TOXKAECTBEHHbIE MPEOOpa30BaHUs PALMOHANBHBIX BBIPAXKEHUW HAa OCHOBE MPAaBWUJ JEHCTBUN HaJ
MHOTOWJIEHAMHU U ajre0panyecKuMu JpoOsSMHU.

PackiianbiBaTh KBaJIpaTHBIN TPEXUICH HA MHOKHUTEIU.

[TpumensTh Mpeodpa3oBaHus BEIPAKEHUM ISl pEIICHUS Pa3IUYHbIX 3a7a4 U3 MaTeMaTHKH, CMEXXHBIX IIPEIMETOB, U3 peaIbHON
IPaKTHUKH.

Ypasuenun u nepasencmea

Pemats nuHeliHble, KBaJpaTHBIE ypaBHEHUS (C MCMOJIb30BaHUEM CIPABOYHON MHGPOpPMAIMK) M palMOHAIbHbIE YpaBHEHUS,
CBOZSIIMECS K HUM, CUCTEMBI IByX YPABHEHHI C ABYMS IIEPEMEHHBIMH.

[IpoBoauTh mpocTeilne HCcCAeAOBaHMS YpPaBHEHHUW W CUCTEM YpPaBHEHMI, B TOM YHCIIE C MPUMEHEHHUEM TIpapuuecKux
npencraBieHui (ycTaHaBIMBaTh, UMEET JIM YpaBHEHUE WM CUCTEMa YPaBHEHUH pelIeHUs, €CIIH UMEET, TO CKOJIBKO, U TIp.) C ONIOPOH
Ha aJTOPUTM y4eOHBIX JCHCTBHIA.

[lepexoauTh OT coBecHOU (POPMYIUPOBKH 3a1auu K €€ anreOpandeckoil MOJEIH ¢ TTOMOIIBI0 COCTABICHUS YPaBHEHUS HIIN
CUCTEMBI YPaBHEHHI, UHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33J]a4U MOJIYYEHHBIN Pe3yybTarT.

[IprMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHUSI, OLICHKH; PEIIATh JIMHEWHBIE HEPABEHCTBA C OJTHOU ITIEPEMEHHOU
U X CUCTEMBI; 1aBaTh rpa)UuecKyro WILTIOCTPAIIMIO MHOXKECTBA PEIICHUI HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

QDynuxyuuOnepuposams Ha 0A3060M ypOBHE PYHKUUOHATbHBIE NOHAMUA U A3bIK (MEPMUHDL, CUMEOIUYECKUE

0003HaueHUs); onpedenamsp 3HAUEHUE PYHKYUL NO 3HAYEHUIO aPZYMEHMA; OnPeoeams C60UCmea YYHKUUU no eé

zpaghuxy.
Ctpouth rpaduky 3neMeHTapHbIX GyHKIui Buga , Y = X5,y = X3,y =+/x ,y =

k; onmmceIBaTh CBOMCTBA YUCIOBOW (QYHKITMH 10 ¢€ TpaduKy (MIpU HEOOXOIUMOCTH C
X

HaIpaBJIAIONIEH TOMOIIBIO).
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9 KJIACC

Yucna u eviuucnenusn

CpaBHUBATH U YIOPAIOYMBATH PALIMOHAIBHBIE U UPPALUOHAIBHBIE YUCTIA.

Boinonusate apudmernyeckue NeMCTBUS ¢ palluOHATBLHBIMUA YUCIAMU, COYETasi YCTHBIC U MUChbMEHHBIE MPUEMBI, BHITIOJIHSIThH
BBIYMCIICHUS C UPPALIMOHATIBHBIMU YHCIIAMU.

Haxonuth 3HaUYeHUs CTENEHEH C LEeJIBIMU MTOKA3aTeNIMU U KOPHEHN; BEIYUCIIATh 3HAYEHUS] YUCTIOBBIX BBIPAXKEHU.

OKpyrasaTh AEWCTBUTEIbHBIC YUCIIA, BHIMOJHATh MPUKUJIKY PE3YJIbTaTa BHIUUCICHUMN, OLIEHKY YMCIOBBIX BHIPAKCHUH.

Ypasnenusn u nepasencmea

Pemrate nuHEWHbIE W KBaJpaTHBIC ypaBHEHUS, YpPaBHEHUS, CBOJSIIMECS K HHUM, MPOCTEHIIUE IPOOHO-paIlMOHATLHBIC
YpaBHEHUS.

Pemate npocTeiiiiine cUCTEMbI ABYX JIMHEHHBIX YPABHEHUM C IByMsl IEPEMEHHBIMU U CUCTEMBI IBYX YPaBHEHUM, B KOTOPBIX
OJIHO YPABHEHHUE HE SBISAETCAIIMHENHBIM (M0 BU3YaJIbHON OIIOPE).

PemaTh npocTeiiiiyie TEKCTOBBIE 3a/1a4u aIre0OpandeckuM CIiocoO0M ¢ TIOMOIIBIO COCTABICHHS YPaBHEHUS WU CUCTEMBI JABYX
YPaBHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBoauTh mpocTeiine HcCAeAOBaHMUS YpPaBHEHHUHW W CUCTEM YpaBHEHMI, B TOM YMCIE C MPUMEHEHUEM TIpaduuecKkux
npeAcTaBiIeHUN (yCTaHABINBATh, UMEET JIM YPABHEHUE WJIM CUCTEMA YPAaBHEHHI PELICHHUS, €CIIU UMEET, TO CKOJIBKO, U TIp.).

Pemate nuHEWHBIC HEpaBEHCTBA, KBajJpaTHbIE HEPaBEHCTBA; M300pakaTh pellleHHE HEPaBEHCTB Ha YHCJIOBOM MPSMOMH,
3alUCHIBATh PEUIEHUE C IOMOLIBI0 CUMBOJIOB.

PemaTte cuctemMbl JTUHEHWHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKJIIOYAIONIUE KBAJPATHOE HEPABEHCTBO; M300pakaTh
pELICHUE CUCTEMBI HEPABEHCTB HA YMCIIOBOU IIPSMOM, 3aIIMChIBATh PELIEHHUE C TOMOLIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MIPU PELICHUU PA3JIMYHBIX 33/1a4.

Dynkuyuu

PacriozHaBaTh (YHKIIMM WM3yYEeHHBIX BHIOB. [loKa3bIBaTh CXEMaTHUYECKUPACIIONOKEHNE HA KOOPAMHATHOM MIIOCKOCTH
rpadukoB GyHKIHMH Braa: Y = KX, y = kx
+b ,y=a®+bx+c,y=x,y=yx y =%+

B 3aBUCHUMOCTH OT 3HAYEHUUKOI(P(DUIIMEHTOB; ONUCHIBATH CBONCTBA (PYHKIIUM.
Ctpouth U H300paKaTh CXEMATHUYECKU TpauUKH KBaJIpPaTUUYHBIX (DYHKIIMN,0MUCHIBATH CBOMCTBA KBAAPATUUHBIX (DYHKIIUN
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10 UX rpadukam.

Pacnio3HaBaTh KBaJpaTUUHYIO (PYHKIUIO MO (GopMmysie, IPUBOJUTH MPUMEPHI KBAJAPATUUHBIX (YHKUUNA U3 pEasbHOM KU3HH,
($uU3HKHU, TEOMETPUH.

Apupmemuueckan u ceomempuyeckas npozpeccuu

PacniozHaBaTh apupMeTHUECKYIO U TEOMETPUUECKYIO IIPOrPECCUU TP Pa3HBIX CIIOCO0AX 3a/1aHus.

BbINOIHATH BBIYUCIIEHUS ¢ UCIIOJIb30BaHUEM (HOPMYIT N-T0 ujieHa apuPMETHUECKOW U TeOMETPUUECKOW MPOrpeccuii, CyMMbI
HepBbIX N 4ieHOB (C OMOPOi Ha CIIPAaBOYHYHO HH(DOPMAIIHIO).

PemaTh 3aaun, CBI3aHHBIE C YUCIOBBIMU MTOCIIEIOBATENHHOCTIAMH, B TOM YACIIE3a/1a4d U3 peabHON )KU3HU (C UCTIOIb30BaHUEM
KaJbKYJISATOpa, HU(PPOBBIX TEXHOJIOTU).

IIJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUSI PABOUYEN ITPOT'PAMMEBI KYPCA «'"EOMETPUS» (I1O
I'OJAM OBYYEHUA)

OcBoeHune y‘-I€6HOFO KypcCa «FG:OMGTPI/I}I» Ha YPOBHC OCHOBHOI'O 06I[IGFO 06pa3OBaHI/ISI JOJIDKHO o0ecreynBaTh JOCTHIKCHHC
CICcayromux nNpeaMCTHBIX O6p330BaT€JII>HI>IX PE3YIILTATOB:

7 KJIIACC

Pacnio3HaBaTh N3ydeHHBIC TEOMETPUIECKHE (QUTYPHI, ONPEACIATh X B3aUMHOE PACIIOIOKECHHE, H300PaKaATh TEOMETPUICCKUE
(GUTYpHI; BBIMOJHATH YEPTEKHU 10 YCIOBUIO 3a1aun. V3MepsaTh TMHEHHBIC U yIJIOBBIEC BEJIMYMHBL. Pemrate 3aaun Ha BBIYUCICHUE
JUTMH OTPE3KOB U BEJTUYHH YTJIOB.

Jlenatb TpyOyI0 OIIEHKY JMHEHHBIX M YIIOBBIX BEJIMYMH MPEIMETOB B PEATbHOMKU3HHU, Pa3MEPOB MPUPOIHBIX OOBEKTOB.
PaznmuuaTe pazMepsl 3TUX 0OOBEKTOB MOMOPSIIKY BETUYNHBI.

CTpouTh 4epTeKH K TeOMETPUUECKHIM 3a]1auaM (C UCTIOTH30BAHUEM CMBICJIOBOMOIIOPHI: HABOASIIIME BOMTPOCHI W/UTU allTOPUTMA
y4eOHBIX JEHCTBUN).

[Tonp30oBaThCA TpHU3HAKAMH DPABEHCTBA TPEYTONBHUKOB, WCIOJIB30BaTh TPHW3HAKH M CBOWCTBA PaBHOOEIPEHHBIX
TPEYTOJILHUKOB MPHU PEIICHUN 3a/1a4.

[TpoBoaUTH TOKa3aTENHCTBA HECIOKHBIX TEOMETPUIECKUX TeopeM. [1op30BaThCs MpHU3HAKAMH PaBEHCTBA MPSMOYTOIHHBIX

TPEYTOJIbHUKOB,
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CBOICTBOM MEIMaHbl, MNPOBEAEHHOM K THUIOTEHY3€ NPSIMOYIOJbHOTO TPEYrOJbHHKA, B PEUICHUU TEOMETPUYECKUX 3adad (cC
MCII0JIb30BAaHUEM 3pUTEIBHOMN HATJIATHOCTH U/ UINBEPOATIBHOM OMOPHI).

Onpenenste NapayieIbHOCTb MPSMBIX C TIOMOIIbIO YTIIOB, KOTOPbIE 00pa3yeT CHUMHM cekylas. OnpenensiTh napamuiedbHOCTh
MPSMBIX C IIOMOIIBIO PABEHCTBA PACCTOSAHUN OT TOYEK OJHOM MPAMOU 10 TOUEK APYTrOU MPSMOM.

Pemath 3a1aun Ha KiieTyaToi Oymare.

[IpoBOAUTH BHIUMCICHUS U HAXOUTh YACIOBbIE U OYKBEHHbIE 3HAYEHUS YTIIOB B TEOMETPUUECKHUX 3a7]a4aX C UCIOJIb30BAHUEM
CYMMBI yTJIOB TPEYroJbHUKOB UMHOT'OYT'OJIbHUKOB, CBOMCTB YII0B, 00pa30BaHHBIX MPU MEPECEUECHUH ABYX MapalieIbHbIX MPSMbIX
CeKylleu. Pemare npakTuyeckue 3aa4u Ha HaXOKICHUE YIJIOB.

NmeTs npecraBieHue 0 MOHATHE T€OMETPUYECKOTO MECTA TOYEK.

@opMyIMpOBaTh OMPEAEIEHUS OKPYKHOCTU U KPYyra, XOpAbl U IMaMeTpa OKPY>KHOCTH, TI0JIb30BAThCSI UX CBOMCTBAMH. Y METh
OPUMEHATH 3TH CBOMCTBA NPU PELICHUH 3a]1a4.

OpueHTHpOBaThCS B MOHATUAX: OMMCAHHAS OKOJIO TPEYTOJbHUKA OKPY>KHOCTh, LIEHTP OMUCAHHOM OKpYy>XKHOCTH. OniepupoBaTh
Ha 0a30BOM YpOBHE (paKkTaMu O TOM, YTO OMCCEKTPHUCHI YTIIOB TPEYTOJIbHUKA MIEPECEKAIOTCS B OJTHOM TOUKE, U O TOM, YTO CEpEIUHHBIC
NEPIICHAUKYJIISIPBI K CTOPOHAM TPEYIroJIbHUKA [IEPECEKAIOTCS B OHOM TOUKE.

OpueHTHpOBaTbCA B TMOHATUSAX M ONEPUpOBAaTh Ha Oa30BOM YpOBHE: KacaTelbHass K OKPYKHOCTH, Teopema o
NEPIICHAUKYIISIPHOCTHU KacaTeJIbHOU U pajguyca, POBEAEHHOIO K TOYKE KaCaHUs.

NmeTts npencrapieHue 0 MPOCTEUIINX T€OMETPUYECKUX HEPABEHCTB, UX NPAKTUYECKOM CMBICIIE.

IIpoBOIUTE OCHOBHBIE T€OMETPUYECKHUE IIOCTPOCHUS C IOMOIIBIO LIUPKYJIS U JTUHEUKH.

8 KJIACC

PacnozHaBaTh OCHOBHBIE BHJBI YETBIPEXYTOJIBHUKOB, WX JJEMEHTBI, II0Jb30BAaTbCA HX CBOMCTBAMU MPHU PEUICHUU
r€OMETPUYECKUX 3a7a4.

OpueHTUpOBaThCS B MOHATUH — TOUKU IIEPECEUCHUS] MEJIMaH TPEYToJIbHUKA (LIEHTpa Macc) B PEIICHUU 33/1a4.

Bianete noHsiTHEM CpeAHEW JIMHUMA TPEYTrOJbHUKA W TpalelyH, NMPUMEHSITh UX CBOWCTBA NPU PEUICHUU MNPOCTEHIINX
reoMeTpuuecKkux 3agad. Mimers npencrasienueo teopeme daneca u TeopeMe 0 TPONOPLUOHAIBHBIX OTPE3KaX, MPUMEHSTh UX JJIS
pelieHns NPakTUIEeCKUX 3a/1a4 (C Onopoil Ha 3pUTEIbHYIO HATJISITHOCTH ).

[TpuMmeHsTh TPU3HAKK TIOI00WS TPEYTOJIHHUKOB B PEIIEHUN HECTIOKHBIX TEOMETPUUYECKUX 3a]1ad.

[Tonb3oBathest Teopemoit [ludaropa qiis penieHus reoMEeTPUYECKUX U MPAKTUYECKHUX 3a7a4.
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BnageTs NOHATHSAMU CHUHYCA, KOCHHYCAa W TaHI'€HCa OCTPOro yIja MpsSMOYroJIbHOro TpeyronbHuka. [lonb3oBaTbes 3TUMU
MOHATUAMU ISl pELIEHUS! TPAKTUYECKUX 3aJ]1a4 (MIpU HEOOXOJMMOCTH C OMOPOM Ha alIrOPUTM MpaBUia).

Boruncnars (paznuyHbiMH crioco0aMu) (C OMOpoi Ha CHPaBOYHYIO HMH(OpPMAIMIO) IUIOIIAJb TPEYrojJbHHUKA M IUIOMIAIN
MHOTOYTOJIbHBIX PUTYD (II0JIB3YSICh, 1€ HEOOXOAUMO, KATbKYISITOPOM). [IpUMEHATh moayuyeHHbIE YMEHUs B TPAKTUYECKUX 3a4a4ax.

BnageTs NOHATHSMU BIIMCAHHOTO U LEHTPAIbHOIO YIJIa, UCIIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX YIJIaX, yIilaX MEXIy XopAaMu
(cexymuMM) M yrie MeXAy KacaTelbHOW W XOpJAOM MpH peleHUWH MPOCTEHIIMX TeoMEeTpUyYecKux 3aaad.Brnanets monatuem
OMKMCAHHOTO YETHIPEXYTOJIbHUKA, TPUMEHSITH CBOMCTBA OMMCAHHOTO YETHIPEXYTOIBHUKA MPHU PEIICHUU MPOCTEUIINX 3a1a4.

[IpyMeHsATh MOJyYEeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMAaTUYECKUEMOJIETH JUIsl 3a/1ay peanbHON KU3HU U MPOBOJIUTH
COOTBETCTBYIOIIME BHIYUCIICHUS C PUMEHEHHEM MO00USI U TPUTOHOMETPHH (I1OIB3YSCh, I/I€ HEOOXOAMMO, KAIbKYISATOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUUYECKHE (YHKIIMH OCTPBIX YIJIOB, HAXOAUTh C WX TMOMOIIBIO PA3JIMUHBIE AJEMEHTHI MPSMOYTOJIBHOTO
TPEyroiibHUKa («pelieHne NPSIMOYTONbHBIX TPEYrOJIbHUKOBY). HaxomuTh (¢ MOMOIIBIO KaldbKYJISATOpa) JJIMHBI M YIJIBI IS
HeTaOJIMYHBIX 3HAUCHUH.

[Tonp3oBaThest hopMysiaMu MPUBEACHUS W OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKJIECTBOM JIJII HAXOXKJICHHUS COOTHOIICHUM
MEXy TPUTOHOMETPUIECKUMH BEJIMYMHAMHU (C OMOPOU Ha CIIPaBOYHYIO HH(OpMAIIHIO).

Hcnonb3oBaTh TEOpEMbl CHHYCOB M KOCHMHYCOB JUISI HaXOXACHUS PAa3IMYHBIX JJEMEHTOB TPEYroJbHUKA («pEIICHUE
TPEYTroJbHUKOBY), MPUMEHSThH UX IIPU PEIICHUUTIPOCTEHIIINX TEOMETPUUECCKUX 3a]1ay.

Bnaners nmoHsTHAME ITpeoOpa3oBaHus MO00MsI, COOTBETCTBEHHBIX 3JIEMEHTOB MOJ00HBIX puryp. Ilonbp3oBaThcs cBoMicTBAaMU
1oA00HsI TPOU3BOJIBHBIX (DUTYP, YMETHBBIUUCIIATH JTUMHBI U HAXOAUTH YIJIBI y TOAOOHBIX GUTYp (IO aITOPUTMY YUEOHBIX JEHCTBUN).
[IpuMeHsTH CBOMCTBA MTOA0O0MS B IPAKTHUCCKUX 3a/1adax. Y METhbIIPUBOAUTE IPUMEPHI TIOJIO0OHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

ITonp3oBathCcst TeopeMamu (IO BU3yabHOW OIOPE) O MPOU3BEICHUN OTPE3KOB XOP, O MPOU3BEICHUN OTPE3KOB CEKYIIUX, O
KBaJIpaTe KacaTeJIbHOM.

ITomp30BaThCs BEKTOPaMU, IIOHUMATh X TEOMETPHUCCKUN B (PU3HMICCKUA CMBICII, TPUMCHSTh HX B PEIICHUU T€OMETPUUSCKUX
1 pu3uYecKux 3a1ad. [[puMeHAThCKAIIpHOE MPON3BEACHUE BEKTOPOB JIJIsSI HAXOXKICHHS JJIMH U YTJIOB.

[Tonp30BaTHCA METOIOM KOOPJIMHAT HA INIOCKOCTH, IPUMEHSTh €r0 B PEIIEHUN T€OMETPUYECKUX U MPAKTUUYECKHUX 3a/1a4.

Brnanetrs mOHSATHAMU NPaBUILHOTO MHOTOYTOJIBHUKA, JNTMHBI OKPY>KHOCTH, JUTMHBI YT OKPY>KHOCTH U paJliaHHOW MEpHI yTJIa,
YMETh BBIYMCIIATH IUIOMIAAh KPyrau €ro 4acTte (C omopoid Ha cmpaBouHyk wHbopmalnoo). [IpuMeHsTh MmojydeHHbIE YMEHHS B
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MIPAKTUYECKUX 3a/1a4ax.

HaxoauTek ocu (W11 HEHTPBI) CAMMETPUH (UTYP, TIPUMEHSITh ABUKEHUS IUIOCKOCTH B MPOCTEHIINX CIyYasX.

[IpuMeHATh NONyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMATUYECKUEMOIEIH IS 3a]1a4 PEajJbHOM KU3HU U TIPOBOJIUTH
COOTBETCTBYIOLLIME BBIUUCIEHUS C NPUMEHEHHEM MOAO0OUS W TPUTOHOMETPUYECKUX (PYHKIUH (MONB3ysCh, e HEOOXOIUMO,
kanpkysstopoM) JJTAHUPYEMBIE TIPEJIMETHBIE PE3YJIbTATHI OCBOEHUSI PABOYEM ITPOTPAMMBI KYPCA
«BEPOATHOCTDb U CTATUCTUKA» (ITO TOZAM OBYUYEHUA)

[IpenmeTrHbie pe3yabTaThl OCBOEHUS Kypca «BeposiTHOCTh U cTaTHUCTHKa» B 7—9Kiaccax XapakTEpPU3YIOTCS CIETYIOITUMHU
YMEHHUSIMH.

7 KJIACC

Uutate mHOpMaLNIO, TIPEACTABICHHYIO B TaOlMIaX, Ha JAUarpaMmax; MPeJACTaBIATh JaHHbICE B BHUJC TaOJUIl, CTPOUTH
auarpaMMsbl (CTOJIOUKOBBIE (CTOIOYATHIE) U KPYTOBBIE) [0 MacCMBaM 3HAYEHUH (C MCIIOJIH30BAaHUEM 3PUTEIHHON HATJISIAHOCTH W/UIIH
BepOabHOI OMOPHI).

OnuceiBaTh U HTHTEPIIPETUPOBATH pealbHbIE YHCIOBBIE IaHHbIE, IPE/ICTABICHHBIE B TaOIUIIAX, HA JUarpaMMax, rpadukax.

OpueHTHpOBAThCA B MOHATUSAX U ONEPUPOBATh UMU Ha 0A30BOM YpOBHE:CpenHee apupMeTuyeckoe, MeanaHa, Hanbobliee
Y HauMEHbIIIee 3HaUeHUs, pa3Max.VIMETh Npe/ICTaBIeHUE O  CIy4ailHOM M3MEHYMBOCTH HA  TOpuUMepax IeH, GU3HUUYEeCKUX
BEJIMYUH, AHTPOIIOMETPUUYECKUX TAHHBIX; UMETh MPEJCTABICHUE O

CTaTUCTUYECKON YCTOMYUBOCTH.

8 KJIACC

N3BnekaTs 1 mpeoOpa3oBbIBaTh HHGOPMAIIUIO, PECTABICHHYIO B BHJI€ TAOJIUII, TUarpamMmm, rpauKoB; IPEICTABISAT TaHHBIC
B BUJIE TA0JINII, TUarpaMm, rpaduKoB.

OnuceiBaTh MOCIE€ COBMECTHOI'O aHAllM3a JaHHBIE C MOMOIIbI) CTATUCTUYECKHX IMOKA3aTeNie: CpeIHUX 3HAUYCHHH U Mep
pacceuBaHus (pa3max, IUCHEPCUS U CTAHJIAPTHOE OTKIOHEHUE).

HaxoauTh 4acTOTBI YKMCIOBBIX 3HAYEHUM M YaCTOTHI COOBITHI, B TOM YHUCJE MO pe3yibTaTaM MU3MEpPEHHN U HaOIoJIeHHi (C
HCIIOJIb30BaHUEM 3PUTEIBHOM HATJISIIHOCTH W/WJIU BepOaibHOM OMOpHI).

HaxoauThs BepOsITHOCTH Cily4yallHbIX COOBITUI B OMBITAX, 3HASI BEPOSITHOCTHU 3JIEMEHTAPHBIX COOBITUH, B TOM YHCJIE B OIBITAX C
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PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUAMM (C UCIIOJIB30BAHUEM 3PUTEIBHON HATJISIAHOCTU W/WUIN BepOAIIbHON OTIOPHI).
NmeTh nipeacTaBiieHre O rpaUuecKux MOAEISIX: JEPEBO CAYYalHOTO SKCIIEPUMEHTA, JUarpaMMbl DWjiepa, YuCciaoBas npsamasi.
OnepupoBaTh MOHATUSAMU Ha 0a30BOM YpOBHE: MHOXECTBO, MOJMHOKECTBO; BBIMOJHATH OMNEPALMU HAJl MHOXKECTBAMHU:

o0beIMHEHUE, NIEPECCUCHHE, TOTIOJHEHUE; TIEPEUUCIISITh AIEMEHTHl MHOXKECTB; IPUMEHSTh CBOMCTBA MHOXECTB (C MCIOJIb30BaHUEM

BU3YyaJIbHOM OIOPBHI).

Nmets npeacraBieHue o rpaguueckoM MpeicTaBlIeHne MHOXKECTB U CBA3EH MEX/1y HUMU JIJIsl ONTMCAHUS POLIECCOB U SIBICHUM,

B TOM YHCJI€ MPU PELICHUH 3a7a4m3 Apyrux yueOHbIX npeameToB u KypcoB.KJIIACC

N3Bnekars u npeoOpa3oBbiBaTh MHGOPMAIIUIO, MPECTABICHHYI0 B PA3UYHBIX MCTOYHHUKAX B BUJE TAOJMI], JUAarpamMm,
rpadMKOB; IPEACTABIATH IaHHBIC B BUE TAOIUII, JUATPaMM, TpaduKos.

Pemrats mpocTeiinue 3a1aun opraHu30BaHHBIM IIEPEOOPOM BapUAHTOB, a TAKKEC MCTIOJIb30BAaHUEM KOMOWHATOPHBIX MPABUIT U
METO/OB.

Nmets npencraBienne 00 onucaTeIbHBIX XapaKTEPUCTHUKAX SIS MACCHBOB YUCJIOBBIX JAHHBIX, B TOM YHUCJIE CPEHNE 3HAUCHUS
Y MEpbI paCCEUBAHUS.

HaxoauTe 4acTOoThl 3HAYEHH W 4YaCTOTHI COOBITHS, B TOM YHCJE MOJB3YICh pe3yJbTaTaMU MPOBEAEHHBIX U3MEPEHHUH U
Ha0JII0/IeHNI (C OTIOPOI Ha CIIPaBOYHYIO HH(GOPMAIIHIO).

HaxonuTe BepOSTHOCTH CIydalHBIX COOBITUH B M3YyYEHHBIX OIBITAX, B TOM YHCIE B OMNBITAX C PaBHOBO3MOXKHBIMU
AJIIEMEHTAPHBIMU COOBITHSIMU, B CEPUSIX UCTIBITAHUHN 70 IEPBOTO yCIeXa, B CEPUSX UCTIBITAaHUN bepHym.

HNmets nipesicTaBieHne 0 CIy4alHON BEJIMYUHE U O PACIIPEACICHUN BEPOSATHOCTEM.

HNmeTp npenacTaBiaeHUe 0 3aKOHE OOJBIINX YHCEI KaK O MPOSBICHUU 3aKOHOMEPHOCTH B CIIYYalHOW M3MEHYMBOCTH U O POJIU
3aKOHa OOJIBIIIUX YUCEN B MIPUPOJIC U OOIIECTBE.

TEMATHUYECKOE INTAHMPOBAHUE

Tematnyeckoe MIAHUPOBAHUE M KOJIMYECTBE YaCOB, OTBOAUMBIX HAa OCBOEHHE KaXKJOM TEMbl y4eOHOro mpeamera
«Marematuka» [IpumepHON aganTUPOBaHHOW OCHOBHOUM 00pa30BaTEIBHON MPOTrpaMMbl OCHOBHOTO OOIIET0 0OOpa3oBaHUS
00yYarOIIMXCS C 3aIEPKKOM MICUXUIECKOTO PA3BUTHS, B IIEJIOM COBITAIAIOT C COOTBETCTBYIONTIUM pasneniom [IpumepHoiipaboueii
mporpaMmsbl yaeOHOro mpeamera «Maremarnka» o0pa3oBaTeIbHONM MPOTrpaMMbl OCHOBHOTO 001Iero oopasoBanus. [Ipu stom
Opranu3zaius BIpaBe caMa BHOCUTh U3MEHEHUS B COJIEpKAHUE U paclpeiesieHne yueOHOro MaTepuaia rno rogaMo0ydeHusi, B
MOCJIeI0BATENIbHOCTh U3YUEHHUSI TEM U KOJIMYECTBO YACOB HA OCBOCHHUE KAXOW TEMbI, OMPE/ICICHHE OPraHU3alMOHHbBIX (PopM
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oOydeHnust ¥ T.m. OOOCHOBAaHHOCTh JAHHBIX M3MEHEHMU Ompejaensercsa BhIOpaHHbIM oOpa3oBaTenbHOU opranuzanueit YMK,
WHIUBUIYAIbHBIMU TICUXO(PU3NYECKUMH OCOOCHHOCTAMHM KOHKPETHBIX oOyudaromuxcs ¢ 3I[IP, creneHpto yCBOEHHOCTH UMM
y4eOHBIX TeM, PEKOMEHJAUUsSMHU IO OTOOpY M ajanTaluy y4yeOHOro Marepuana 10 MaTeMaTHKe, MNpPEeJCTaBICHHbIMU B
IlosicHUTENIBHOM 3aIIUCKE.

5 kaacc (He meHee 170 u)

Ha3Banmue
pasaesa (TeMbl)
OcHoBHoOE coep:kaHue OcHOBHBIE BU/IBI 1€ATEJIbHOCTH 00YYAIOIIUXCS
Kypca (4uciao
4acoB)
HarypajibHble JlecsiTuuHas cucrteMa CUUCIEHUA. Psa HarypaidpHbBIX uucel.|UduTaTh, 3aMUCHIBATH, CPaBHUBATh HATypalbHBIC YHCIIA;
yucaa. leiicrBust ¢ |Harypanbseiii psaa. Uucno 0. HartypanpHple 4mcna Ha KOOp-|y4acTBOBAaTb B OOCY:KIEHHH CIOCO00B YIIOPSIOYMBAHHS
HATYypPaJbHbIMH OUHATHOM mpsiMoil. CpaBHEHWE, OKPYIVIEHHE HATypaJbHBIX |YUCEN.
YHCJIAMH YHUCEIl. MN300paxkaTh KOOPAWHATHYIO IMPSAMYK), OTMeYaThb 4YHUCIA
(43 v) ApudMeTHYCCKHE /ICHCTBHS ¢  HATYpaTbHBIMH  umciamu. |TOUKaMA Ha KOOPAVMHATHOW TPSIMOW, HAXOAUTH KOOPIUHATHI
CBoifcTBa HYIS TIpH CIOXKEHWH M -yMHOXEHHH, cBoiicTa| 0 1K1 )
eIMHMLBl  [PH  YMHOMKEHHH. IlepemecTuTensoe U HccaenoBarb cBoiicTBa HaTypaibHOTO psifa, uucen 0 u 1 npu
coueTaTeNbHOE  CBOICTBA  CJIOKEHHA W yMHOKeHHs, | STOKCHIN M yMHOKCHHH.
pacnpedenumensroe ceolicmeo YMHONCEHUA. Hcnoab30BaTh NPaBUII0 OKPYTJIEHUS HATYpaJIbHBIX YHCEII ITPU
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Menumenu u kpamuble 4YUCIA, PA3JIOKEHHE YHCIA Ha
MHOXuTenu. [lenenue ¢ ocrarkom. lIpocteie M cocraBHBbIE
gucna. [lpusnaxu oerumocmu na 2, 5, 10, 3, 9.

CreneHb ¢ HaTypaJIbHBIM [T0OKA3aTEJIEM.

Hucnossle BEIPAKEHUS; IOPAIOK JCHCTBUN.

Pemrenne TeKCTOBBIX 3a/1a4 HA BCe apu(METHUECKHE JEHCTBUS,
Ha JBW)KEHUE U MOKYIKH.

HEO0OXO0IMMOCTH C OIOPOI Ha aIrOPUTM IPaBUJIA.

BeinoHaTh apudMeruyeckue AeHCTBHSA C HATypaJlbHBIMU
YUCJIaMU, BBIYMCJISATh 3HAUEHUS YHUCIOBBIX BBIPAKEHUH CO
cKoOKamu 1 0e3 CKOOOK.

3anuchIBaTh MIPOU3BEJCHUE B BUC CTCIICHU, YMTAThH CTCIICHH,
HCNOJb30BATh TEPMHUHOJIOTMI0 (OCHOBAaHME, IOKA3aTelb),
BBIYMC/IATh 3HA4YeHUs] CTENeHed Ipu HEOOXOAUMOCTH C
BHU3yaJIbHON OIIOPOM.

BpInoiHATL TNPUKUAKY MW OLEHKY 3HAaYeHUW YHCIIOBBIX
BBIpOXCHUH, MpeAJaraTb U NMPUMEHATH NMPUEMBbI NPOBEPKHU
BBIYHCIICHUH.

Hcnonb30BaTh MpH BBIYUCICHUAX NepeMecTUTeNbHOe U
coyerarejibHOe CBOWCTBA CJIOKeHMS M  YMHOXKEHHS,
pacnpedenumenbHoe C6OIUCHE0 YMHOICeHUA; POPMYITUPOBATH
U T[pPUMEHATh IMpaBWiia Npeo0pa3oBaHUsi  YHCJIOBBIX
BbIPa’KEHU I HA OCHOBE CBOICTB apu(P)MeTHYECKHX JIeCTBUI
NPHU HeOOXOAMMOCTH ¢ HANMPABJIAKOIIEH MOMOIIB I0.
®opmyaupoBaTh oONpeAedeHUusl JCTUTENs U KpaTHOro (c
OTIOpPOM Ha aJITOPUTM IPaBHJIa), HA3BIBATD JEJIUTEIN U KpaTHbIE
4yucia; Pacmo3HaBaTh IIPOCTbIE M COCTAaBHbIE YHUCIA;
(popmyIpOBaTH M MPUMEHSITh PU3HAKHU JICIMMOCTH Ha 2, 3,
5 9, 10, (c omopoili Ha anrOpUTM IMpaBUjia); MPHUMEHSTH
AJITOPUTM DA3J0XKEHUS 4YUCIA HA NPOCThIE MHOXKHTEIN;
HAXOAUThb OCTaTKU OT JEJICHUS U HEMOJIHOE YaCTHOE.
Pacno3HaBath HCTUHHBIE U JIOKHBIE BBICKa3bIBAHHUS O
HaTypaJbHBIX YHUCIIAX, IPUBOJAUTH IPUMeEPbI U KOHTPIPUMEDHI,
CTPOUTH BBICKA3bIBAHMSA U OTPULIAHMS BBICKa3bIBAHUM O
CBOMCTBaX HaTypaJIbHBIX YHCET C OMOPOil Ha oOpaszell.

Pemiatp TeKCTOBBIE 3aJa4Ml  apUPMETHUUECKUM CIIOCOOOM,
HCIO0JIb30BATh 3aBHCHUMOCTH MEXAY BEIMYMHAMH (CKOPOCTH,
BpEMsl, PACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTh U JIp.) IIpH
HE00XO/IMMOCTH C UCMOJIb30BAaHUEM CIIPABOYHON MH(OPMALIUU:
aHAJIM3UPOBATH TEKCT 33/1a4M, epedopMyIMPOBAThH YCIOBHE,
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HU3BJIEKATh HEOoOXOQUMbIE  JAHHBIE, yCTaHABIUBATH
3aBUCUMOCTU MEXJy BEJIMYMHAMU @PU HEOOXOJUMOCTU C
HaIIPaBJIAOIEH TOMOIIBIO.

MogaeanpoBaTh XOJ PELICHHs 33Ja4d C ITOMOIIBIO PHUCYHKAa,
CXEMBI, TaOIUIIBL.
IIpuBoauTs, pa3douparts
pELICHUI TEKCTOBBIX 3a/a4.
C noMompbI0 megarora OUeHMBATh TOJYYEHHBINH pe3ynabTarT,
OCYHIECTBJSATH  CaMOKOHTPOJIb,  IpOBEpsii  OTBET  HA
COOTBETCTBUE YCIOBHIO, HAXOAUTDH OLINOKH.

Pewamv 3a0auu ¢ nomowpio nepedopa 6cex 603MOMHCHBIX
6apuanmoe.

3HAKOMMTBCS ¢ MCTOPHUEH Pa3BUTUS apUPMETUKHU.

pa3jin4yHbBIC  PCHICHHA, 3allluCH

Harasauasn
reomerpus. Jinnun

Ha IMJIO0CKOCTH
(12 )

Touka, mpsiMasi, OTpe30K, Jyd. JlomaHasa. M3mepenue IIuHbBI
OTpE3Ka, METPUYECKHE  E€OUHULBl W3MEPEHUs  JJINHBI.
OKpYyXHOCTb U KPYT.

[Ipaktuueckas padota «IlocTpoeHne y3opa U3 OKpy>KHOCTEH».

VYron. Ilpsamoii,
H3mepenue yrios.

OCTpBIM, TyHOWM W Pa3BEPHYTHIA YIJIbI.

[IpakTuueckas padota «Iloctpoenue yriosy.

Pacno3HaBate Ha yepTexax,
UCIIOJb3ys] TEPMHUHOJIOTHIO, W H300pamarb C [OMOIIBIO
4epTEXHBIX ~ MHCTPYMEHTOB  (MpU  HEOOXOJAMMOCTH  TIO
BU3YQJIIbHON OIOpPE): TOYKY, MNPSIMYIO, OTPE30K, Jy4, YroJl,
JIOMaHYI0, OKPYKHOCTb.

Pacno3zHaBaTh, NPUBOAMTHL NPHUMeEPbI OOBEKTOB PEAIBHOTO
MUpa, UMEIUX (OopMy H3YUYEHHBIX (PUTYp, OLEeHHBATH HX
JIMHENHBIE Pa3MEPBI.

Hcnoab30BaTh IMHENKY U TPAHCIIOPTUP KaK MHCTPYMEHTHI IS
MOCTPOEHUS U U3MEPEHUS: H3MEPHATH JUIMHY OTPE3Ka, BEJIMUUHY
yria; CTPOMTBh OTPE30K 3aJaHHOM JUIMHBI, YIOJI, 3aJaHHOU
BEJIMYMHBL, OTKJIAABIBATH IUPKYJIEM PaBHbIE OTPE3KHU, CTPOUTH
OKPYKHOCTb 33JJaHHOTO pajauyca.

HN3o006paxkars KoHPUTYypaluu reoMeTpudyeckux Guryp us
OTPE3KOB, OKPYKHOCTEH, HMX 4YacTed Ha HEJIMHOBAaHHOW U
KJIeTyaToil Oymare; mpeajaraTb, OMUCHIBATH W 00CYXKIaTh
Croco0bl, AaJrOPpUTMBI IIOCTPOEHHS IIOCIE COBMECTHOIO
aHaJIn3a.

Pacno3zHaBaTh M M300pakaTh Ha HEIMHOBAHHOW U KJIETYATOU

pUCYHKaX, ONHCBIBATD,
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Oymare npsMoH,
CPaBHUBATBD YIJIbI.
BoruncasTe JUIMHBI OTPE3KOB, IOMAHBIX.

IlonnMaTp M HCHOOIBL30BATH NPH  PpelIeHUM  3aaaq
3aBMCHMOCTH MEXIy €IMHULAMU METPUUYECKOW CUCTEMBI MEp;
3HAKOMUTbCS C HEMETPUUECKUMH CUCTEMaMU MEp; BbIPAKATh
JUIMHY B Pa3JMYHbIX €AUHHIIAX U3MEPEHUS IPU HE0OX0IMMOCTH
C OTIOPO¥ Ha CTIPAaBOYHYIO MH(POPMAIIHIO.

HccnenoBatb purypsl U KOHQUTypaLuu, UCIONb3ys HU(POBBIE

pECypCHI.

OCTpPBIM, TYIOM, pPa3BEPHYTBIA  YIJIBI;

OOLIKHOBEHHbBIE
apoou
(48 a)

Hpo6b. IlpaBuiibHble U HempaBuibHble JpoOu. OCHOBHOE
CBOMCTBO Apo6u. CpaBHEeHHE ApOOEi.

CrnosxeHue 1 BhIYMTaHHE OOBIKHOBEHHBIX ApoOeit. CMenanHas
npoOb. YMHOXXEHHME U JeJIeHHE OOBIKHOBEHHBIX ApOOeii;
B3aWMHO-00paTHBIC IPOOH.

Pemenne TexcToBBIX 3amad, comepkammx apoou. OCHOBHBIC
3a/1a4u Ha JpooH.

[Ipumenenue OyKB J1J1s 3aMIUCH MAaTEMATUYECKUX BBIPAKEHUN U
MPEJI0KEHUMN.

MopenupoBats B rpaduyeckoil, mnpeameTHol dopme, ¢
MOMOIUIBI0 KOMIIBIOTEPA TIOHATHUS M CBOMCTBA, CBA3aHHBIE C
O0OBIKHOBEHHOU JIpOOKIO.

Yurarh M 3a0MCbIBaTh, CPABHUBATH OOBIKHOBEHHBIC JIPOOH,
npeaiaratb U 00CyKIaTh COCO0bI YIIOPSI0UYUBAHUS APOOCH.
MN300paxkath  OOBIKHOBEHHBIE  JIpoOM  TOYKAMU  Ha
KOOPAWHATHOW  MOpsIMOM;  MCHOJb30BaTh  KOOPJIWHATHYIO
MPSIMYIO JJISI CPAaBHEHHS IPOOCH.

D opMyJIHPOBATh, 3AIMCHIBATH ¢ NMOMOIIbLI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW JpoOM C ONOpod Ha MPaBUIIO;
HCIO0JIb30BATH OCHOBHOE CBOWCTBO JApPOOW Ui COKpaujeHus
Opobeil u npueederus O0podU K HOBOMY 3HAMEHAMENO 6
NPOCMENUUX CLy4asix.

IIpencraBiasite 1mMo o0pa3iy CMeMIaHHYIO JApoOb B BHUJE
HEMPaBUJIBHON W  BBIACIATH ILEJIYH0 4YacTh 4YHUCIA U3
HENPaBUILHOU IpOOH.

BoinoJHATL apupmernyeckue AeiicTBUS C 0OBIKHOBEHHBIMU
IpoOsSIMM B TMPOCTBIX Clydasx; MPUMEHSITh CBOMCTBa
apuQMeTUYECKUX ACUCTBUMN TS pallMOHATU3AIMH BEIYUCICHUMN.
BpInOTHATH, NPUKHMAKY M OLEHKY pe3yJIbTaTa BBIYHMCIICHUI;
Nnpeiarath U NPUMEHATHh NPUEMbI IPOBEPKHU BHIYMCICHUI.

IIpoBoauTH McCiIeA0BaHUSI CBOWCTB ApoOei, omupasch Ha
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YHUCJIOBBbIE JKCHEPUMEHTHI (B TOM 4YHCIE C
KOMIIbIOTEPA).

Pacno3naBaTh UCTUHHBIC U JIOKHBIC BBHICKA3bIBAHUS O JPOOSX,
NMPUBOAUTH NPUMeEPbI U KOHTPIIPUMEPBHI.

Pemats npocreillie TEKCTOBBIE — 3aJlayd, COAEpKaIlue
IpOOHBIE NTAaHHBIE, W 3374l HA HAXOJMCOeHUe Yacmu yenoeo u
Yeno2o no e2o Yacmu, GblA6NAAMb UX CX00CHEA U PA3IUYUSL.
MopnpenupoBaTh XO0J PEIICHUS 3aJa4d C MOMOIIbIO PHUCYHKA,
CXEMBI, TaOIUIIEL.

IIpuBoauThH, pa3dupaTb, ONEHMBATH DA3JIUYHBIC DPEIICHMUS,
3aMUCH PENICHWH TEKCTOBBIX 3a7a4 MpH HEOOXOIUMOCTH C
HaIPAaBJISIONIEH TOMOIIBIO.

C nomMombI0 mearora OUEHUBATH TOTYYCHHBIN PE3yNbTarT,

IIOMOIIBIO

OCYHIECTBJSATh  CaMOKOHTPOJIb,  TPOBEpssi  OTBET  Ha
COOTBETCTBHE YCIOBUIO, HAXOAUTD OIITHOKH.
3HAKOMHUTBCS ¢ UCTOPHUE pa3BUTHS apU(DMETUKH.

Harasanasn MHOTroyroJbHUKH. YeThIpEXYyroybHUK, NpsIMOYTOJIbHUK, | Pacmo3HaBaTb, H300pakaTh C TOMOIIBIO  YEPTEKHBIX

reoMeTpus. KBaJpar. UHCTPYMEHTOB M OT pYKH, MOJEIUpOBaTb M3 OyMmaru

MHOroyroJibHUKHU TpeyrombHuK. MHOTOYTOJIbHUKH.

(10 4 IL1owma/ s U MepPUMETP MPAMOYTOIBHHKA H MHOTOYTOJBHUKOB, I[IpuBoauTH MpuMepbI 0OOBEKTOB PEATHHOIO MHpPA, UMEIOIINX
COCTABIIEHHBIX M3 TPAMOYTONBHUKOB, eIMHHMIBI m3Mmeperus|POPMY — MHOTOYrOJbHUKA, pAMOYTOJIbHIKAE, — KBajpara,
rutoma . TlepuMeTp MHOTOYTOJbHUKA. TPEYroJIbHUKA, OLIeHUBATh UX JINHEITHbIE Pa3Mephl.

BoluncasTs: TNEpUMETpP TPEYroJibHUKA, MPSMOYTOJIbHHKA,

MHOIOYI'OJIbHUKA; IUIOIIAAb MPSAMOYroJIbHUKA, KBajapara (Ipu
HE00XO0/IMMOCTH C ONOPOil Ha AITOPUTM YUEOHBIX JEHCTBUIN).
H3o06paxkarb OCTpPOYTOJIbHBIE, IIPSIMOYT' OJIBHBIE "
TYIOYTOJIbHBIE TPEYTOJIbHUKH.

CrponTh Ha KieT4aTtoil Oymare KBaJgpaT U NPSMOYTOJIBHUK C
3aIaHHBIMU JUIMHAMU CTOPOH.

HcciaenoBarb cBOMCTBA NPAMOYIOJBbHUKA, KBagpara IYyTEM
OKCIIEPUMEHTa, HAOIIOAEHUS, H3MEPEHUs, MOJCITUPOBAHMUS;
CpaBHUBATh CBOMCTBA KBaJpaTa U IMIPSMOYIrOJIbHUKA.
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PacnozHaBaTh UCTHHHBIE U JIOXKHBIE BBICKA3bIBAHUA O
MHOTOYT'OJIbHUKAX, IPUBOJAUTH NPUMePbI U KOHTPIPUMEPBI.
HccnenoBath 3aBUCMMOCTB IUIOIIAIN KBaJpaTa OT JUIMHbBI €r0
CTOPOHBI.

Hcnosb30BaTh CBOMCTBA KBAJPATHOM CETKH IS ITOCTPOCHUS
¢uryp;  pasdmBaThb  IpPSAMOYTOJIBHMK  Ha  KBaJparsbl,
TPEYrOJbHUKH; COCTABJATH (UIypsl M3 KBaJgpaToB U
IPSIMOYTOJIBHUKOB M HAXOJIUTh UX IJIOLIAb, pa301UBaTh (GUTYpbI
Ha IPSAMOYTOJIbHUKH U KBaApaThl U HAXOAUTh WX IJIOLWAAb (IIpH
HEOOXOJUMOCTH C HaIIPABIISIONIECH MOMOIIIBIO).

Beipamxath BeIMUMHY IUJIOIIAAM B PA3IMYHBIX E€AMHUIIAX
U3MEpPEHUs] METPUYECKOM CHUCTEMBI MeEp, HCNO0Jb30BaTh
3aBMCHMOCTH MEXJY METPHYECKMMH EIUHHMIIAMU H3MEPEHUS
IoNIaAd NpU HEOOXOJUMOCTH C ONOpOM Ha CHPaBOYHYIO
UH(pOpPMALHIO.

3HAKOMUTBCSI ¢ MNpPUHMEPaAMH MNPHUHMEHEHHMs IUIONAAN U
nepuMeTpa B NPaKTUYECKUX cHUTyauusax. Pemars 3agadyu u3
peanbHOM KU3HH, MPU HEOOXOIUMOCTH C OTIOPON HA aJITOPUTM
MpaBuiia, 00CyKIaTh Pa3JHYHbIe CIIOCOOBI PEIICHUS 3a/1a4.

JlecaTUUHDbIE
apoou
(38 1)

JlecsatnuHas 3anmuch apodeid. CpaBHEHHE IECATUYHBIX APOOECH.

JICHCTBUS C IECATUYHBIMU JIPOOSIMU. OKpyenenue 0ecsimusHblx
opobeil.

Pemenne TexcTOBBIX 3amad, coaepkammx Japoou. OCHOBHBIC
3a/1a4u Ha qpooH.

IIpeacraBiasith JecATUYHYIO ApoOb B BHJE OOBIKHOBEHHOH,
YUTaTh W 3aNHCHIBATb, CPABHUBATBL JECATHYHBIE JpOOH,
npegjaratb M 00Cy:KIaThb  CHOCOOBI  YNOPSAJNOYUBAHUSA
JIECATUYHBIX IpOOEH.

M3o00paxkarh necsiTHuHBIE APOOM TOUYKAMU Ha KOOPIMHATHOM
MIPSIMOM.

BbIAIBIATH CXOACTBA M PA3JIMYUsl IPAaBUI apU(PMETHUECKUX
NeUCTBUH C HATYpalIbHBIMH YUCIAMH U IECATUUHBIMU JAPOOSIMH,
IIOCJIE COBMECTHOI'O aHAJIU3A.

BbinoHATL apudmeTnyeckue JAEHCTBUS €  JIECATUYHBIMU
Ipo0sMHU; BBINOJIHATHL NPUKUAKY M OLEHKY pe3yibTara
BBIYUCIICHU.

IIpumensiTe cBoiicTBa apudmMeTHueckux AeHCTBHHA uIs
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panuMoHaNIM3alMU BEIYMCIICHUM.

Ilpumenamep npasuno oKpyenenus Ooecimuuuvix Opobeil, NpU
HEOOXOJUMOCTH C BU3YaJIbHOU OTIOPOHA.

IIpoBoauTh HCC/IEIOBAHUS CBOMCTB JIECATUYHBIX JApPOOEH,
ONUpPasiCh HA YHCIOBBIE OJKCIEPUMEHTHI (B TOM 4YHCJE C
MOMOIIIbIO0 KOMITBIOTEPA).

Pacno3naBaThb UCTUHHBIC U JIOKHBIE BHICKA3bIBAHUS O JAPOOSX,
NPUBOAUTL  TPUMEPbI U  KOHTPIPUMEPHI,  CTPOMTH
BbICKA3BIBAHUS U OTPUIIAHHS BBICKA3bIBAHUIA.

Pemars npocreiliie TEKCTOBBIE 3aJaud, COJEp Kalue
JIpOOHBIE TaHHBIC, M HA HAX0JCOEHUEe YaCmU Yen020 U Yenio2o no
€20 yacmu;, BbISIBJISITh HX CXOJACTBA U Pa3jnyusl.
MoaeanpoBaTh XOJ PEHICHHUS 3a/la4dl C TOMOIIBIO PUCYHKA,
cxembl, Tabmuipl. Pa3doupars pas3nuyHble pPEIICHUs, 3alHUCH
pEUIEHHUI TEKCTOBBIX 3a4ady.

OnepupoBaTth IpOOHBIMU YHCIIAMU B pealbHBIX >KU3HEHHBIX
CUTYyaLMSIX.

C nomompbi0 nexarora OLEHUBATH IOJTYYECHHBIN PE3yJbTar,
OCYyHIECTBJSATH  CaMOKOHTPOJIb,  MpOBEpsisi  OTBET  HA
COOTBETCTBUE YCIOBHIO, HAXOAUTH OLITHOKH.

3HAKOMHUTBCSI ¢ HCTOPHEN pa3BUTHS apu(DMETHKI

Harasanas
reoMeTpus.
Tena u purypsl

B IPOCTPAHCTBE
(CR))

Mmnozcoepannuku. Hzobpasicenue mmozcoepannuxos. Mooenu
npOCMPAHCINEEHHbIX Mell.

IIpamoyzonvHolii napannenenuneo, kyo. Paszeépmxu xyba u
napannenenuneod.
O6vém Kyda, npamoy2oi1bHo20 napaiienenuneod.

PacnozHaBaTp Ha 4epTeskax, PHCYHKAaX, B OKPYKaIOLIEM
MHpe NPsAMOYToJIbHBIN Napasenenune], Kyo, MHOTOIpaHHHUKH,
ONUCHIBATb, HCHOJb3ys  TEPMHHOJIOTHIO, OLECHHBATH
JIMHEHBIE Pa3MEpBI.

IIpuBoANTH MpUMeEPbI 0OBEKTOB PEATBHOTO MHpPA, UMEIOIINX
(dopMy MHOTOrpaHHHUKA, MPSIMOYIOJIBHOTO Mapaielenunesa,
KyOa.

H3o00paxkarh Ky0 Ha Ki1eT4aToil Oymare.

Hccaenosarb CBOMiCTBA KyOa, [PSAMOYTOJIbHOTO
napajuleJIenuIea, MHOTOTPaHHUKOB, HCIOJb3Yysl MOJEIU IpU
HE00XO0/IMMOCTH C HAaIPaBJISIONIEH TOMOIIBIO.
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PacnosnaBats  pa3BépTKM  KyO0a W Mapajuiesenuiena.
MopenupoBarh Ky0 M napajuieienunes U3 Oymaru ¥ mpodux
MaTepuayoB, 1o o0pasiy.

Haxoauth u3MepeHusi, BBIYMCJIATH IJIONIAb HOBEPXHOCTH;
00bEM Ky0a, MPSAMOYTOJBLHOTO IMapajliesienuIie;a ¢ Omopoi Ha
QITOPUTM Y4eOHBIX JCHCTBHIA, HCCI€10BATH 3aBHCHMOCTb
00b€Ma Kyba OT JIJTMHBI ero pedpa.

Ha6uonath W NPOBOAUTH AHAJOTHH MEXIY TOHITHIMHA
IUIOIAAM U 00bEMa, IEpUMETPa U IO U TOBEPXHOCTH.
Pacno3naBaTh WCTHHHBIE W JIOXKHBIE BBICKA3bIBAaHHUS O
MHOTOTpaHHHKAaX, MPUBOAUTH NPHUMEPbl W KOHTPIPHMEPHI.
PemaTe 3a1a4m 13 peanbHOM KU3HU.

IloBTOpEHUE
1 0000111eHHNE
(10 4

[ToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB Kypca S5 Kiacca,
0000111eHE 3HAHUH.

BoruucasTh 3HaUCHUS BEIPAKECHHM, COIEPKAINX HATYPATbHBIC
yuciaa, OOBIKHOBEHHBIE W JECATUYHBIC JpOOW, BBHITIOJHATH
npeoOpa3oBaHus YKCeN MPU HEOOXOTUMOCTH C HaIPaBJIAIONIEH
MTOMOIIKIO.

BpiOupars  cmocod CpaBHEHUS  YHWCEN,  BBIYUCIICHUH,
NPUMEHAIThL CBOMCTBA apu(METHUECKUX JIEUCTBHH  IJIA
paloHaIN3auy BBIYUCICHUH.

OcylecTBJASTH CAMOKOHTPOJIb BBINIOJHSAEMBIX JACHCTBUN M
CaMOTPOBEPKY pe3y/bTaTa BHIYUCICHUI.

Pemars mnpocreiimme 3amauM M3 pealbHOM  KHU3HHU,
NPUMEHSATHL MaTeMaTU4YeCKue 3HAHUSA Ui PelIeHUs 3a7a4 U3
JIPYTUX Y4EOHBIX MPEAMETOB.

Pemars mnpocreiiiume 3agaum
CPaBHHUBATH  CHOCOOBI  pELICHUS
PalMOHAJILHBIH CIOCO0.

cnocodamu,
BbIOUPATH

Pa3HbIMHU
3a/1a4y,

KJIaccC
Ha3Baumue
pasaeJia (TemMbl)
Kypca (4uciio

OcHoBHOE coaepxkaHue

OcHOBHBIE BU/IbI 1€ATEJIbHOCTH 00YYAKOIIUXCS
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4ac0B)

HarypajbHbie

qyucJjJaa

(30 9)

Apudmernueckue IeUCTBUS C MHOTO3HAYHBIMH HATYPaTbHBIMHU
yucnamMu. UYUuCIIOBBIE  BBIPAXKEHHs, MOPSNOK JCHCTBUH,
HCIIOJIb30BaHue CKOOOK. OKpyTrieHue HaTypaIbHBIX YHCEIL.
Jlenutenu U KpaTHBIE YUCTA; HAUOOAbWUL 0OWULL Oeumentd u
HaumeHbuiee obwee KpamHoe.

Paznoxxenne uymcima Ha TPOCTBIE MHOXHTENU. JlemuMocTh

CYMMBI U NIPOU3BEAEHUS. J[eIeHre C 0OCTaTKOM.
Pemrenne TeKCTOBBIX 3a7ad.

BoinoaHsaTs apudpMernyeckue AeiiCTBUSI ¢ MHOTO3HAYHBIMHU
HAaTypaJbHBIMU YHCJIAMHU, HaXOAUTh 3HAYEHHS] YHCIOBBIX
BBIpOXXEHUI CO CKOOKaMM M 0€3 CKOOOK; BBIYMC/ISATH 3HAYEHUS
BBIpXEHUH, COJIEPIKAIIUX CTETICHHU.

BpInoTHATL TNPUKUAKY W OIEHKY 3HAUYCHUW YHCIIOBBIX
BBIpQXCHUH, MPUMEHATH NPUEMBI POBEPKM PE3YIIbTATA.
Hcnonp30BaTh TpHW  BBIUUCICHUAX IepeMeCTUTENbHOE M
coyeraTtejibHOE CBOICTBAa CJIOKEHUSI M  YMHOKEHUS,
pacnpeoenumenvHoe C6OUCME0 YMHOMNCEHUA OMHOCUMETbHO
cnodcenus, CBOMCTBA apu(pPMeTHYeCKHUX el CTBHI.
HccaenoBarb 41CI0BbBIE 3aKOHOMEPHOCTH, MPOBOAUTHUHUCIIOBBIC
SKCIIEPUMEHTBHI.

@®opMyJHpOBATH ONpedeJeHUusl JCIUTENsl W KPaTHOro,
HanOOJBIIETO0 OOIero AeluTelss W HaWMEHBIIEro OOIIero
KpaTHOTO, MPOCTOTO M COCTABHOTO YHCEJ; MCIOJIb30BaTh 3TH
MOHATHS NP PEIICHUH 3a1a4 (ITPH HEOOXOIMMOCTH C OTIOPOM Ha
AITOPUTM TIPABHIIA).

IIpuMeHSATH AJrOPpUTMbI BBIYHCICHHS HaWOOJBIIEro OOIIEro
JEeNUTeNs] UM HauMEHbIIero oOIIero KpaTHOTO JBYX 4YHCEIl,
AJITOPUTM PA3JI0KEHUS YHCIIa HA MPOCTHIE MHOXKHUTEIH.
HccaenoBarb CBOMCTBA JIEIUMOCTH CYMMBI M IPOU3BEACHUS
Yyuces ¢ ONOPOM Ha BOIPOCHBIN MIIaH.

IIpuBoauTh, mNpuUMepPbLI YKHCEI C 3aJaHHBIMH CBOWMCTBaMHU,
Pacno3HaBaTh BepHble M HEBePHbIE YTBEPKJICHUS O CBOMCTBAX
YlCell, ONMPOBEPraTb HEBEPHBIE YTBEPKICHUS C MOMOILIBIO
KOHTPIIPUMEPOB.

Koncrpyuposartsp MaTeMaTH4eCKHe  NpeNJIOKeHUus ¢
MOMOIIBIO CBS30K I, «UTN», «ECIH..., TO...» [0 00pa3Ily.
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Pemiate TEKCTOBBIE 3a/1a4¥, BKIIFOYAIOIINE TOHATUS JEIUMOCTH,
apu(METHUECKUM CIIOCOOOM, HCIIOJB30BaTh IEepedop Bcex
BO3MOJKHBIX BAPUAHTOB C OIIOPOM Ha BOIPOCHBIN ILUIaH.
MogaeanpoBaTh XOJ PEIICHUS 33Ja4d C IOMOILIBIO PUCYHKA,
CXEMBI, TaOIUIIBL.

[TpuBouTh, pa3Ouparb, OLEHUBATh Pa3jIUYHbIe PpelIeHus,
3allUCH  PElIeHHH TEKCTOBBIX 3aJa4 C HalpaBJBIOLIEH
ITOMOILBIO.

Kputrnueckn oneHMBaTh NMOJYYEHHBIN pe3yabTar, HAXOAMTh
OIINOKH, OCYLIECTBJIATH CAMOKOHTPOJIb, IPOBEPSAs OTBET Ha
COOTBETCTBHE YCJIOBHIO.

Harasgnas
reoMeTpus.
IIpsimble Ha
IJIOCKOCTH
(7 9)

Ilepnenouxynapuvle npsawvie. I[lapannensnvie npsmvle.

Paccrosaune Mexay 1Byms TOUKaMH, OT TOYKH A0 MPSAMOU,

JUTMHA ITYTH HA KBAJPATHOM CETKE.
Ilpumepwl npsimvlx 6 npocmpancmee.

Pacno3HaBaTh Ha 4epTekax, PUCYHKax clydyad B3aHMMHOIO
PacIoJIOKEHUs ABYX MPSAMBIX.

HN300paxarb ¢ 1NOMOWIBI0 YEPTEKHBIX HMHCTPYMEHTOB
KJIeTyaTol Oymare [Be IepeceKaroluecss MpsMble, B
napajelbHble MpsMbIE, CTPOUTH MPSIMYI0, MEPIEHIUKYISIPHYIO
JAHHOM.

IIpuBoanTH NpHUMepbI HapaieIbHOCTH u
HEPHEHIUKYISIPHOCTH MPSIMBIX B IPOCTPAHCTBE.

Pacno3sHaBaTh B MHOIOYrojbHHMKAaxX HEpPHEHAUKYJSPHbIE U
napajelbHble  cTOpoHbl. M300paaTh MHOTOYTOJIBHUKH C
napajiesbHbIMU, IEePHEHIUKYISIPHBIMA CTOPOHAMH 110 00pasiy.
Haxoauth paccTosiHMEe MeXAy IBYMsI TOUKAaMH, OT TOYKH 0
OpsAMO#, JIMHY NYTM Ha KBaJpaTHOW CeTKe, B TOM YHUCIIE
UCIIOJIb3Ys LIU(PPOBBIE PECYPCHI.

Apoou
(32 g)

OObIKHOBEHHAss  JApoOb, OCHOBHOE€  CBOMCTBO

cokpaitenue ipooeil. CpaBHEHHE U YHIOPSAA0UUBAHUE IPOOEH.

I[CCSITI/I‘{HLIG ,Z[pO6I/I U METpHUYECKad CUCTEMa MCP.

npobw,

Apudpmernueckne  AEHCTBUS ¢ OOBIKHOBEHHBIMHU

JACCATUYHBIMHA ,Z[p065{MI/I.

u

CpaBHUBATH U YNOPSIAOUMBATH JpOOH, BHIOUPATH CHOCOD
CpaBHEHUs JIpooeit.

IIpencraBiasiTh JAecATUYHBIE JIpOOM B BHJIE OOBIKHOBEHHBIX
npo0eit 1 OOBIKHOBEHHbIE B BUJE JECCATUYHBIX, HCIOJIb30BATH
IKBHBAJIEHTHbIE TPEICTABJIEHUs] IPOOHBIX YHCEN MPH UX
CpPaBHEHHH, TMPU BBIYUCIECHUAX (TIPU HEOOXOAUMOCTH C
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OtHomenue. Jlenenne B ITaHHOM OTHOIIEHWH. Macumao,
MIPOTIOPIIHSL.

[Tonarue mpouenTa. BoluucieHue mpoueHTa OT BEIUYUHBI U
BEJIMYUHBI IO €€ MPOLICHTY.

Pemenne TekCTOBBIX 3aja4, COJEPKALIMX APOOU U MPOLIECHTHI.
[IpakTnueckas padota «OTHOIIEHUE JJTUHBI OKPY)KHOCTH K €€
IUaMETPY».

HaIPaBJIAIONIEH IOMOIIIBIO).

Hcnoab30BaTh AECATHYHBIE JApOOM TpU TNpeoOpa3oBaHUU
BEJINYUH B METPUYECKOM CUCTEME MED.

BoinoaHATL apupmeTnyeckue 1eicTBUS ¢ OOBIKHOBEHHBIMU U
JIECATUYHBIMU JPOOSMHU.

Berunciaarno 3HAYCHUS BBIPAKECHU, COJZIEpXKAIMNX
OOBIKHOBEHHBIE U JCCATHYHBICE  JpOOH,  BBIMOJHSITH
npeoOpazoBaHus JpoOeil, BbLIOUPATh CHOCO0, NPUMEHSATH
cBolicTBa apudMeTUUECKHX ACUCTBUN MJIsl palMOHATU3AINH
BBIYHCIICHU M.

CocTaBJiSITh OTHOIICHUS U MPOIMOPLUH, HAXOAMTH OTHOLIECHHUE
BEJIMYMH, JICJIUThH BEJIMYMHY B TAHHOM OTHOIIICHHH.

HaxoauTh IKCHEPUMEHTAJBHBIM NYTEM OTHOIICHHWE JJTUHBI
OKpY)KHOCTH K €€ nauamerpy (Ipu HEOOXOJUMOCTH C
HaIPaBJISIONICH TOMOIIIBIO).

Haxoauth Macmtal miaHa, KapThl M BBIYUCHSTH PACCTOSHUS,
MCITIOJIB3YsI MacITad ¢ OMOPO Ha aITOPUTM y4EOHBIX IEHCTBHI.
OOBSICHATH, YTO TAKOE MPOIICHT, YIIOTPEOISATH 000POTHI PEUH CO
CJIIOBOM «IIPOLEHT». BbIpasaTh MpoLEHTHI B Ipo0sSX U ApoOH B
MPOLIEHTaX, OTHOIIICHUE IBYX BEJIMYHMH B IPOLIEHTAX.
BbIuncasiTh MPOLEHT OT YKUCIIA U YUCIIO 10 €ro MPOLEHTY.
OxpyrasaTh qpodu U MPOLEHTHI, HAXOAUTh IPUOIMKEHUS YHCE
IIpU HEOOXOIMMOCTH € UCTOJIb30BAaHUEM BU3YaIIbHOM OTIOPBHI.
Pemiatp 3agayM  Ha YacTH, MPOLIEHTHI, MPOMOPIUHU, Ha
HaxX0XJieHue Apoou (IIPOIEeHTa) OT BETUYUHBI U BETUYHUHBI 110 €€
npobu (MpoLeHTy), ApoOu (MpoIeHTa), KOTOPBIM COCTaBIISIET
ofHa BenmuuuHa OT aApyroil. IlpuBoauTh, pa3éupars,
OllEHMBATDH PA3JIMYHBIC PEIICHUS, 3alHCU PEIICHUN TEKCTOBBIX
3a/1a4 MpH HEOOXOAUMOCTH C HAIPABJISIONIEH TOMOIIBIO.
H3Baexkars wuHpopManuMo #u3 TaOIUMIl ©W  JAMArPaMM,
UHTEPIPETUPOBATH TaOIUYHbIC JTaHHBIE, OTpeNEeNATh
HauOoJIbIlIee U HANMEHBIIIEE U3 MPEACTABICHHBIX TaHHBIX.
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Harasanas
reoMeTpus.
Cummerpus

(6 1)

Ocesas CumMmempus. lleHmpa/sza;z CUMMemMPUZL.

Ilocmpoenue cummempuyHuixX Queyp.
Cummempus 6 npocmpancmee.

Pacno3naBaTh Ha yepTekax U M300paKeHUSIX, H300paxKaTh OT
PYKH, CTPOUTH C MOMOIIBIO MHCTPYMEHTOB (QUTYypy (OTPE3OK,
JIOMaHyl0, TPEYroJIbHUK, MPSAMOYIOJbHUK, OKPYKHOCTb),
CUMMETPUYHYIO JaHHOM OTHOCHUTEIBHO IIPSAMOM, TOYKH C
HaIIPaBJIAOIIEH TOMOILBIO.

HaxoanTs npuMepbl CUMMETPUU B OKPYXKAIOLIEM MUPE.
MopenupoBars 13 Oymaru JABe (QUIYypbl, CHUMMETpPHYHBIE
OTHOCUTEJIBHO NPSIMOW; KOHCTPYMPOBATh T'€OMETPUYECKUE
KOH(UTYpalluy, UCHIOJIb3YsI CBOMCTBO CHMMETPHH, B TOM YHUCIIE C
MOMOIUIBIO IUPPOBBIX PECYPCOB C ONMOPOI Ha aITOPUTM Yy4eOHBIX
JIEACTBHM.

Bripaxkenus
¢ OykBamMu

(6 1)

[TpumeHenue OyKB IS 3aIFCH MAaTEMaTHYCCKUX BBIPAKESHUH U
MPEIUIOKEHUN.  ByKeeHHble — 8blpajiceHuss U HUCTOBblE
NOOCMAaHOBKU.

ByKBeHHBIC paBEHCTBA, HAXOXK/ICHUE HEM3BECTHOTO KOMITOHEHTA.
DOopMYIIbIL.

HUcnosab30BaTh OYKBBI sl 0003HAUYCHHS] YUCEN, TIPHU 3aIHCH
MaTeMaTHUYeCKUX  yTBEPXKIEHUU, COCTaBIATh  OyKBEHHBIC
BBIPAYKECHUS IO YCIOBUIO 33]a4H.

HccaenoBarb  HECIOXKHBIE  YHUCIOBBIE  3aKOHOMEPHOCTH,
WCITOJIh30BaTh OYKBBI JJI UX 3aIHCH.

BopruucasaTh yucioBoe 3HaueHUE OYKBEHHOTO BBIPAKEHUS TPH
3aJIaHHBIX 3HAYCHHUSAX OYKB C OMOPOM Ha aJrOPUTM YUEeOHBIX
NEUCTBUI.

3anuceIBaTh dhopmy.ini: nepumMeTpa H IUIOIIA A
NPSAMOYTOJIbHUKA, KBajpara; JUIMHBI OKPY)XHOCTH, IUIOMIAAH
Kpyra; BINOJHATH BIYMCJIEHHUS 110 STUM (HOpMyIIaMm.
CocraBasitb (GOpMYJibl, BBIPAKAIOUIME 3aBUCUMOCTH MEXKIY
BEJIMYMHAMHU: CKOPOCTh, BPEMS, PACCTOSHUE; 1I€HA, KOJUYECTBO,
CTOUMOCTh; TPOU3BOAMTEIILHOCTh, BpeMs, 00BEM paboThI;
BBITIOJTHATH BBIYUCIICHUS IO 3TUM (GopMysam.

HaxoauTh  HEW3BECTHBIH  KOMIIOHEHT  apU(pMETHYECKOTO
JEUCTBUS.

Harasinnas
reoMeTpus.
Durypsl

YUeTpIpEXYroJIbHUK, IIPUMEDPBHI YETBIPEXYTOJILHUKOB.
[IpsMoyronpHuK, KBaapaT: CBOWCTBA  CTOPOH,  YIJIOB,
JIUaroHanen.

HN300paxkaTh Ha HEIMHOBAaHHOM W KieT4aTo Oymare c
UCIIOJIb30BaHUEM YEPTEKHBIX UHCTPYMEHTOB
YETBIPEXYTOJIBHUKYU C 3aJaHHBIMA CBOWMCTBAMMU: C
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HA IUIOCKOCTH
(14 v)

N3mepenue yriios. Buabl TpeyrojabHUKOB.

[lepumerp MmHoroyrospHuka. llinomans

¢urypsr. PopmyIsl

nepuMeTpa U IUIOIIAau mpsMoyroibHuka. [Ipubmmkénnoe

M3MEpeHue TIomaa Guryp.

Ipaxmuueckas paboma «Ilnowaos kpya».

napajuleJbHbIMY, NEPIEHIUKYISPHBIMU, PaBHBIMU CTOPOHAMH,
OpsIMBIMUA ~ yIJIAMU W Jp., PaBHOOEIPEHHBIN TPEYroJIbHUK.
IIpensarars 1 06CyK1aTh cOCO0bI, AJTOPUTMBbI [TIOCTPOCHHUS.
HccnenoBarb,  UCHONB3YyS  SKCIEPUMEHT,  HaOJIIOACHUE,
MOJIEIUPOBAaHUE, CBOMCTBA  IPSAMOYIOJbHUKA,  KBaJpara,
pa3buBaTh Ha TPEYTOJIBLHUKH C OMOPOI HA BOIPOCHBIH TIaH.
O00CHOBBIBATb, ONPOBEPraTb C IMOMOIIBIO KOHTPIPHUMEPOB
YTBEPXKACHUS O NPSAMOYTOJbHUKE, KBaJpare, Pacrno3HaBaTh
BEpHbIEC U HEBEPHBIE YTBEPKICHMUSL.

HN3mepsATh M CTPOUTH C MTOMOUIBIO TPAHCIIOPTUPA YTJIbI, B TOM
YHClIe B MHOTOYTOJIbHUKE, CPABHUBATH YIJIbl, PAClO3HABATh
OCTpBbI€, IPSAMBIE, TYIbIE, Pa3BEPHYTHIE YIIIbI.

Pacno3naBath, H300paxaTh OCTPOYIOJIBHBIN, IPSIMOYTOJIbHBIM,
TYHOYTOJIBHBIN, paBHOOEPEHHBIH, PaBHOCTOPOHHUI
TPEyroibHUKH (TIpH  HEOOXOJAMMOCTH C  HCIOJH30BAaHUEM
BHU3yaJIbHOW OTIOPHI).

BoeruucasTe epuMeTp MHOT'OYTOJIbHUKA, IJI0IIA/b
MHOTOYTOJIbHUKA pa30HeHHeM Ha MPSIMOYrOJIbHUKU, HAa PaBHbIE
Gburypsl, UCMOJIb30BaTh METPUUYECKUE SAUHUIIBI U3MEPEHUS
JUIMHBI U TJIOLIAM C OTIOPOM Ha aJTOPUTM Y4eOHBIX IEHCTBUH.
HUcnonb3oBaTh NPUOJIMKEHHOE N3MeEPEHHe JIJIMH U TUIOMIAIeH
Ha KJIeT4aroil Oymare, NpuOIMKEHHOE U3MEPEHUE JJTUHBI
OKPYXHOCTH, TUIOLIaJAH Kpyra.

ITooxkuTeIBHBIE H
OTpHUIIATE/IbHbIE
YHucJaa

(40 g)

Lensie qycIia. Mooyns yucia,

ceomempudecKka

urmepnpemayus MO()yJZ}Z. Yucnoswle NPpOMENCYMKU.

ITonoxurensHple U OTpULATCIbHBIC

quciaa. CpaBHeHI/Ie

ITOJIOKUTCIIbHBIX W OTPHULATCIBbHBIX YHUCCII. ApI/I(I)MeTI/I‘IeCKI/Ie
JIENCTBUS C IOJOXKUTEIBPHBIMU U OTpUIATCIIbHBIMU YHCIaMU.

PenieHne TeKCTOBBIX 3a7a4.

I[IpuBOaAUTH, NPUMEPBI HCIOJIB30BAHUS B PEATbHON KU3HU
HOJIOXKUTEIBHBIX U OTPHUIATEIbHBIX YHCEL.

M306paxkaTh nenbie Yucia, MOJI0KUTEIbHBIE U OTPUIIATEIILHBIC
YHCIIa TOYKaMH Ha YHUCIOBOH MPSAMOH, HCIOJIB30BATH YHCIIOBYIO
OPSAMYIO JUIsSl CPABHEHUS YHCEIL.

IIpuMeHsiTH NpPaBWJIAa CPAaBHEHMSA, YNOPAJ0YMBATH IleJbie
YUCIIA; HAX0OUNb MOOYIb YUCIA.

®opMy/JIHPOBATH MPABUJIA BEIUUCIEHUS C MOJOKUTEIBHBIMU U
OTPHUILIATEIbHBIMUA YUCIIAMH, HAXOAMTh 3HAYEHUs YHCIIOBBIX
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BBIPAKCHU, CoJIepKaIux JEUCTBUS
C IOJIOKUTEIBHBIMM U  OTPULIATEIIBHBIMU  YHUCIAMM IIPH
HE0OXO0IMMOCTH C OTIOPOH Ha aJIrOPUTM IIpaBHIIA.
IlpuMeHATs CBOMCTBA CIIOKEHUS W yYMHOYKCHUS
npeoOpa3oBaHus CYMM U MPOU3BEICHUM.

PINI: |

IIpeacraBienue [IpsmoyronpHass cucreMa  KOOPIMHAT HA  IUIOCKOCTU. |OOBSICHATHL W HJIIOCTPUPOBATH MOHSITHE MPIMOYTOJIBHOU
JaHHBIX KoopaunaTs! Touku Ha MIOCKOCTH, abciMcca ¥ OpIMHATA. CUCTEMBl  KOOpPAMHAT  HA  IJIOCKOCTH,  HCIOJI30BaTh
(6 u) CronGuaThle U KPYroBble HarpPaMMBL. TEPMHUHOJIOTHIO; CTPOUTh Ha KOOPAMHATHOM MJIOCKOCTH TOYKH U
[IpaxTnueckas padota «Iloctpoenue nuarpamMmy. urypsr Mo 3ajaHHBIM KOOPJAMHATAM, HAXOJMTEH KOOPIMHATEHI
Pemenue  TEKCTOBBIX  3amad,  COJCpXKalMX  JaHHBIE, | TOICK.
MpeACTaBICHHBIC B TAOIMIIAX U HA TUArpaMmMax. YuraTte CTOJI0YATHIC H KpYyroBbIC Anarpammsl;
HHTEPNPEeTUPOBATH JaHHBIC, CTPOUTH CTOJIOYATHIC TUATPAMMBI.
HUcnosb3oBaTh MHGOPMAIMIO, TIPEICTABICHHYIO B Ta0JIHIAX,
Ha JOuarpamMmax JJig pPeIIeHHUs] TEeKCTOBBIX 3aJad M 3a1ad u3
peaIbHOM KU3HU.
Harasignas IIpamoyzonvHovlii napannenenuneo, Kyb, npusma, nupamuoa,|Pacmo3HaBaTh Ha yepTeXaX, pUCYHKaX, OMUCHIBATH TUPaAMUY,
reoMeTpus. KOHyC,  yunuHop, wap u  cgepa.  HzobpadiceHue|npu3My, HHIUHAP, KOHYC, IIap, H300paxaTh WX OT PYKH,
Durypsl NPOCMPAHCMEEHHbIX Queyp. Ilpumepul Ppa3eépmok | MoJeJMPoBaThL W3 Oymarw, IUIACTUJIMHA, TIPOBOJOKH W JAp. C
B IIPOCTPAHCTBE MHO202PAHHUKO8, YUIUHOPA U KOHYCA. Hanpasisomeld nomousio. [IpuBoANT, MpUMepbl 00BEKTOB
99) Ipakmuueckas paboma «Co30anie Modeneri | OKDYKAIOLIETO MUPA, MMEIOIKMX (HOPMbI HA3BAHHBIX TEJL.

NPOCMPAHCMBEHHBIX Yucypy.
TIlouamue o06véma, eounuysvt usmepenus o6véma. OOBEM
NpPAMOY20/IbHO20 napaiieienuneod, Kyoa, popmynst 00véma.

Hcnonb30BaTh TEPMHHOJIOTUIO: BEpIIMHA, pPedpo,
OCHOBaHUE, BBICOTA, PaInyC U JUAMETP, pa3BEPTKA.
H3yuarb, UCMONb3ys SKCIEPUMEHT, HAOIIOJEHUE, U3MEpPEHHE,
MOJETUPOBAaHUE, B TOM YHCJIE€ KOMIIBIOTEPHOE, U ONHUCHIBATH
CBOIICTBA Ha3BaHHBIX TEJ, BBHISIBJISTH CXOACTBA U Pa3JIMYHU:
MEXIy MUPaMHUI0N M MPU3MOI; MEXTY HUIMHIPOM, KOHYCOM U
1apoM.

Pacno3naBaTh pa3BEPTKHU MapajuieNenunena, Kyba, MpPU3MBI,
MUPaMHJIBI, KOHYCA, [IHIIMHPA; KOHCTPYHPOBATh JaHHBIC Tela
U3 pa3BEPTOK, CO3[aBaTb KX MOJEIM C HaINpaBISAIOIIEH
MOMOILIBIO.

rpaHb,
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Co3naBaTh MoOJeIH MPOCTPAHCTBEHHBIX (uryp (u3 Oymarw,
MIPOBOJIOKH, TJIACTUIIMHA | JIP.) C OTIOPOW HA aITrOPUTM y4EOHBIX
JICACTBUM.

HU3mepsaTs Ha Moaeasix: UIMHBI pEOEpP MHOTOIPAHHUKOB,
JMaMeTp 1iapa.

Beruuciaares mno  ¢opmyaam: 00bEM  NPSAMOYTrOJIBHOTO
napajuiesenuneaa, Kyba; HMCIOIb30BaTh C€AMHHIBI H3MEPEHUS
00b€Ma; BBIYMCJAATH OOBEMBI TEJ, COCTABJICHHBIX W3 KyOOB,
napajuieJIenuIe/0B; pemarb 3aJa4i C peaJbHBIMU JaHHBIMH C
OTIOPO# Ha CIPABOYHYIO WH(OMAIIHIO.

IToBTOpEHHUE,
00001IeHME,
CHCTEeMATHU3ALUSA

(20 g)

[ToBTOpEHNE OCHOBHBIX TIOHATHH W METOJIOB KYypCOB 5 u 6

KJIacCOB, 0000IIEHNE U CUCTEMATH3aIUs 3HAHUHA.

BbIuucasaTh 3HaUCHUS BRIPAKECHUH, COIepKAIINX HATypaTbHBIEC,
1eable,  TOJIOKUTENIbHBIE W OTPHIATENIbHBIE  YHUCIIA,
OOBIKHOBEHHBIE W JIECATUYHBIE  JIpoOU,  BBHITIOJIHSTH
npeoOpa3oBaHUs YMCEN U BBIPAKEHUN MPU HEOOXOJAUMOCTH C
HaIMPAaBJISAIONIEH TOMOIIBIO.

Boi0uparthb crocod cpaBHEHUs YUCEN, BBIYUCICHUN, IPUMEHATH
cBolicTBa apuMeTHUECKUX JACUCTBUN I paroHAIA3AIuN
BBIYHCIICHUH.

Pemars npocreiimue 3aa4u U3 peajibHON )KU3HU, IPUMEHATH
MaTeMaTHYeCcKUue 3HAHUSl U1 pelIeHUs 3a7ady M3 JAPYrux
PEIMETOB.

Pemars npocreiiiume 3a1a4M pa3HbIMH CIIOCO0AMM.
OcylecTBJIASTH CAMOKOHTPOJIb BBINIOJHSAEMbBIX JACHCTBUN H
CaMOTIPOBEPKY pe3y/IbTaTa BHIYHCICHUI.

TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJIT'EBPA» knacc (ne menee 102 u)
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Ha3zpanue
pa3neJia (Tembl)
Kypca (4Huci10

OcHoBHOE€ CoacpiKaHuE

OcHOBHbIE BUIbI €ATEJIbHOCTH oﬁyqaloumxm

4acoB)
Yucna n [ToHsiTHE pallMOHANBHOTO YKCIIA. CucreMaTH3HPOBATH M 000ramaTh 3HAHUS 00 OOBIKHOBEHHBIX
BbIYHCJICHHS. Apudmernueckue IeHCTBUS C PALIMOHAIBHBIMU YHCIIAMU. U IECATUYHBIX IPOOsX.
Panuonanbhble CpaBHeHue, yNOpSJOUYMBAHUE PALIMOHAIIBHBIX YHCEN. CpaBHUBATBH M YNOPSIA0YMBATHL APO0HU, peoOpa3oBbIBas MpU
yHcaa CrerneHb ¢ HaTypalbHBIM TTOKA3aTelIeM. HEOOXOIUMOCTH  J€CSITUYHBIE JpoOM B  OOBIKHOBEHHBIE,
(25 9) Pemenne ocHOBHBIX 3a7ad Ha ApoOU, IPOLEHTH U3 pealibHOM | OOBIKHOBEHHBIE B JICCATHYHBIC, B YACTHOCTH B OCCKOHCUHYIO

MIPaKTHKHU.

[Ipu3Hakn  eTUMOCTH,  Pa3JIOKEHHS
HaTypaJIbHBIX YUCEI.

Peanbuble 3aBUCUMOCTH. [Ipsimas
MIPONOPIUOHATBHOCTH.

Ha MHOXUTEIIN

" oOpatHas

JECSITUUHYIO IPOOb.

IlpumensaTs  pa3HooOpa3Hble  CHOCOObI M NPHEMBI
BBIYHMCJICHUS 3HAYEHUI APOOHBIX BBIPAMKEHMH, COACPKANIUX
OOBIKHOBEHHBIE W  JIECATUYHBIC JpoOW: 3aMeHSATh MpHU
HEOOXOJAUMOCTH  JIECATUYHYIO  Jp0oOb  OOBIKHOBEHHOW |
OOBIKHOBEHHYIO JIECATUYHOMN, MPUBOIUTH BhIpaXeHHe K (opme,
HauOosiee ymoOHOW ISl  BBIYMCIICHHWH, MpeoOpa3oBHIBATH
IpOoOHbIE BBIPAXKEHUS HA YMHOXKEHHE M JeJIEHUE IECSITHUHBIX
npo0el K JSHCTBUSAM C IIEIBIMHA YUCIIaMH (TP HEOOXOTUMOCTH C
HAIPAaBJIAIONIEH TOMOIIIBIO).

I[IpuBoauTH 4McI0BbIe U OyKBeHHbIE NMPHUMEPbI CTCICHHU C
HATypaJIbHbIM TIOKa3aTelieM, OOBSCHSS 3HAYeHHUS OCHOBAHMS
CTETNEHHU U TOKa3aTessl CTENeHH, HAXOAWUTh 3HAUYEHHUS CTeleHen

Bua " (a — moboe parnroHANIbHOE YHCIIO, N — HATYPaIbHOE
YHCII0) C OMOPOH Ha CIIPaBOYHYIO HH(OpMAIIHIO.

I[ToHuMaThe CMBICJ 3aIHCH OOJBLINMX 4YHCEJ C IOMOLILIO

AecITUYHBIX Apoleil U creneHei yuciaa 10, npuMeHsITh UX B

peajbHbIX CUTyalUsIX.

IIpuMeHATH TPU3HAKK JAETMMOCTH, PA3JIOKEHHSI HA MHOKHUTEIH
HaTypaJbHbIX YUCE.

PemaTe npocreiiinue 3aa4u Ha 4acTH, IPOLIEHTHI, TPOTIOPIUH,

61




Ha HAaXOXJeHUe ApoOH (MPOIEHTA) OT BETUYMHBI U BETUYUHBI 10
e€ apobu (mpoueHTy), Apodu (TIPOIeHTa), KOTOPBIA COCTABIISET
oflHa BenuuuHa oT aApyroil. IlpuBoauTsh, pa3éuparts,
OLIEHMBAThH PA3JINYHbIC PEIICHHUS, 3allUCHU PEIIEHUH TEKCTOBBIX
3az1a4.

PacnozHaBaTh M 00BSAICHATH, ONIUPASCH HA ONPEACIEHUS, IPSIMO
PONOPLUOHANIbHBIE u 00paTHO MPONOPIIMOHATIbHBIE
3aBUCUMOCTU MEXJYy BEIMUYMHAMU; MPUBOJAMTH MPUMePbI 3TUX
3aBUCUMOCTEH M3 peajlbHOr0 MHUpPA, M3 JPYruX Yy4eOHBIX
PEIMETOB.

Pemare mpocreiiirie NpakTHKO-OPHEHTHPOBAHHbIEC 3a1a4H
HAa  aApoom, NPOLEHTHI, NpAMYIo U o0paTHy10
NPONOPUHOHAIBLHOCTH, NPONOPLUMH.

AJiredpanueckue
BBIPAaKeHH
(27 v)

bykBenHbIe BelpaxkeHus. [lepemennsie. /JlomycTuMble 3HaUYEHN
nepeMeHHbIX. DopMyIbI.

[IpeoOpazoBanue OYKBEHHBIX BBIPAKEHUH, PACKPBITHE CKOOOK
U IIpHUBE/IEHUE TIOJJOOHBIX ClIaraeMbIX.

CBoiICTBa CTENEHU C HATYPAJIBHBIM ITOKA3aTEIEM.
MHorousneHsl. Cnoxenue, BBIYMTAHUE, YMHOKEHHE
MHOroujaeHoB.  DopMynbl  COKpallEHHOIO  YMHOKEHHSL.
Pa3noxeHne MHOro4J€HOB HA MHOKUTEIH.

OBaanerb Ha 0a30BOM YPOBHE anredpandecKou
TEPMHUHOJIOTUE U CHUMBOJIMKOW, NMPHUMEHATH €€ B IMpolecce
OCBOEHUS y4eOHOTO MaTepuaa.

HaxoauTh 3HaueHHs OYKBEHHBIX BBIPAKEHHM NpHU 3alaHHBIX
3HaYEHUSIX OYKB; BBIMOJIHATH BHIYMCIECHUS IO (opMyIiam.
BbInoJHATHL 1peoOpa3oBaHus 1EJIOTO BBIPAXKEHHUS] B MHOTOWICH
MPUBEICHNUEM MOJIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK.
BbINOJHATL yMHOXXEHUE OJHOWIEHA HAa MHOTOWIEH U
MHOTOYJIEHA Ha MHOTOWIEH, NPUMEHAITh (OpMyJbl KBajpaTa
CyMMBI M KBaJpaTa pa3HOCTH C OIOPOM Ha CIPABOYHYIO
uHpopMaIuio.

OcyliecTBIATH Pa3jIoKEHHE MHOTOWIEHOB HAa MHOXHUTEIU
nyTéM BBIHECEHHSI 32 CKOOKH OOIIEro MHOXUTENs, IPUMEHEHHS
dbopMynbl  pa3HOCTH  KBaApaTtoB, (OpMyd COKpaIIEHHOTO
YMHO>KEHUSI C OMIOPOl Ha CIIPaBOYHYIO HH(OPMAILIUIO.
I[IpumensiTh mnpeoOpa3oBaHHEe MHOTOWIECHOB [UIS PEIICHUS
pa3IMYHBIX 3aJa4 W3 MAaTeMaTHK{, CMEXHBIX IMPEIMETOB, W3
peanbHON NPAKTUKH.

3HAKOMHUTBCS C HCTOPHUEH PA3BUTHS MATEMAaTHUKHU.
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YpaBHeHus1
U HEPaBEHCTBA
(20 v)

VYpaBHenue, IIpaBUIIa npeoOpa3oBaHUs
PAaBHOCHUIIBHOCTb YPaBHEHUM.
JIuneliHOE ypaBHEHHE C OJHOU ITEPEMEHHOMN

YpaBHEHHS,

IIEPEMEHHOM, PEIICHUE JIMHENHBIX ypaBHEeHUN. Pemenne 3anau

C IOMOIIBIO YPaBHEHUH.

Jlunetinoe ypasneHue ¢ 08YyMs NEPEMEHHbLIMU U €20 2PAPUK.
Cucrema JIByX JIMHEWHBIX YPaBHEHUM C BYMSI TIEPEMEHHBIMH.
Pemenne cucrem ypaBHeHUM CIocoOOM TIOJACTAHOBKUA U

CIIOCOOOM CIIOKEHUSL.

PemaTe MHENHHOE YpaBHEHHE C OJTHOM NIEPEMEHHOW, PUMEHAS
NPaBHJIa [1EpEeX0/1a OT UCXOJHOTO YPABHEHUS K PABHOCHIBHOMY
emy Oouiee npoctoro Bujia. [lpoBepsiTh, ABIsIETCS JIM KOHKPETHOE
YHUCJIO0 KOPHEM YPaBHEHHS.

IlopOupars mpuMepbl map 4YKCeEsN, SBISIOUIUXCA PEIICHUEM
JIMHENHOT'O YPAaBHEHUS C ABYMsI IEPEMEHHBIMMU.

Crpouth B KOOPAWHATHOW IUIOCKOCTH TpaduK JHHEHHOTO
YpaBHEHHUS C JIByMSI INEPEMEHHbIMU (IIpU HEOOXOIUMOCTH C
UCIIOJIb30BAHUEM CMBICIIOBOM ONOpHI); MOJIb3YSACh TpapUKOM,
NPUBOAUTH MPUMeEPbI PELICHUS YPaBHEHHUS.

HaxoauThs pelmieHue CHUCTEMBI JBYX JIMHEMHBIX YpaBHEHUH C
JBYMs IEPEMEHHBIMU C OMOPOIl Ha aITOPUTM YueOHBIX NEHCTBUI.
CocTaBJiSITh U pemiaTh ypaBHEHHE WA CUCTEMY YPaBHEHUH 110
YCIOBUIO 3aJa4¥, WHTEPHPETHUPOBATH B COOTBETCTBHUHM C
KOHTEKCTOM 3a/1ayd TIOJIYYCHHBI pe3yJapTaT C ONOpOd Ha
BOIIPOCHBI ILJIaH.

Koopaunartsi
u rpadpukm.
D yHKUUHA
(24 g)

Koopaunara Touku Ha mpsiMoi. YMCIOBBIE TPOMEXKYTKH.
PaccTosinne Mexay I1ByMs TOUKaMHU KOOPJIMHATHOW MPSIMOM
[IpsimoyrosbpHas cucTeMa KOOpAuHAT Ha TIOCKOCTU. [Ipumepnl
rpadukoB, 3agaHHbIX opMynamu. UteHue rpaukoB peaabHbIX

3aBUCUMOCTEM.

[Tonsatue ¢ynkuuu. I'padux dyaxkumm. CBoiicTBa (GYHKIUH.

Jluneitnas  ¢ynkums. Iloctpoenue rpaduxa

byukiuu. I'paduk ynknuu y = kX + b.

JIMHEHHON

HN3o00paxkath Ha KOOPJMHATHOM NPAMOM TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATAM, Jy4H, OTPE3KH,
MHTEPBaJIbl; 3alMChIBATH UX HA aIreOpandeckoM s3bIKe.
OrMeyaTh B KOOPAMHATHOM INIOCKOCTH TOYKH IO 3aJaHHBIM
KOOp/AMHATaM; CTPOUTh TI'pa(UKHU HECIOXHBIX 3aBUCHUMOCTEH,
3aJJaHHBIX (OpMylaMH, B TOM YHCJIE C HOMOLIbI LHU(POBBIX
1ab0paToOPHiA.

IIpumensiTh, M3y4aTh NpPeHMMYIIECTBA, HHTEPIPETHPOBATH
rpaguyeckuii cnoco0 NpeacTaBiIeHUs U aHaIu3a pa3Ho0Opa3HOU
AKU3HEHHOH HH(pOpMaIMH.

OcBauBaTh Ha 6a30BOM YpOBHE IOHATHE (YHKIMH, OBJIaICBaTh
(GYHKIIMOHATIBHON TEPMHHOJIOTHEH.

Pacno3HaBaTh nuHelHyt0 QyHKIU0 Y = KX + b, onmuchiBaTh ¢é
CBOMCTBa B 3aBHCHMOCTH OT 3HaueHHUil koddpduireHtoB K u b
(mpu HEOOXOAMMOCTH C OIIOPOM HA AITOPUTM IPABUIIA).
Crpours rpadpuku muHeriHOH QpyHkuny, Gyakmuny = kx + b
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Hcnoab3oBaTh HU(PPOBHIE pecypehl IS TOCTPOSHUS IpadHKOB
(byHKIUI 1 U3ydeHHs] X CBOHCTB.

IIpuBOaUTE IPUMEPHI JIMHENHBIX 3aBUCUMOCTEN B pEabHBIX
IIPOLIECCAX U SABJICHUSX.

IToBTOpEHUE
H 00001eHHE
(69

[loBTOpEHNE OCHOBHBIX MOHSATUN U METOAOB Kypca / Kiacca,

0000111eHE 3HAHUH.

BbiOuparh, NpPUMEHATH CHOCOOBI  CpPaBHEHUS  YHUCEIl,
BBIYUCIICHUH, npeoOpa3oBaHUil  BBIPAKEHUI,  pelIeHus
ypaBHEHUH TIPU HEOOXOTUMOCTH C HAMPABIIAIONICH MOMOTIIBIO.
OcymecTBaAAATE CAMOKOHTPOJIb BBINOJHAEMBIX JEHCTBUM U
CaMOIIPOBEPKY pe3ylibTaTa BBIYUCIICHHUH, MpeoOpa3oBaHUid,
ITOCTPOECHUM.

PemiaTes npocreifme 3a1a4m U3 peaibHON )KU3HU, IPUMEHATH
MaTeMaTH4eCKHe 3HAHMA Ui DPEIICHHs 3a4ad U3 JIPYrux
IIPEMETOB.

Pemars mnpocreiiline TeKCTOBbIe 3a]a4d, CPABHUBATD,
BbIOHPATH CIIOCOOBI PEIICHUS 3a/1a4H.

6 kiaacc (He menee 102 u)

Ha3zBpanue
pa3naesa (TeMbl)
Kypca (4HcJ10
4acoB)

OcHoOBHOE coep:KaHue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00YYAKOIIUXCH

Yucaa u
BBIYHCJICHHUSI.
KBaaparubie
KOPHH

KBanpaTtHblit KOpeHb U3 uncina. [lonamue 06 uppayuonaibHom
uucne. [lecamuunvie npuOIUNCEHUS UPPAYUOHATILHBIX YUCEIL.
Heticmeumenvhule yucna. Cpagnenue 0elicmeumenbHblx yucei.

ApupmeTrueckuil KBapaTHbIN KOPEHb.

®opMyIHpPOBaTh ONpeaeJieHue KBAaJpaTHOTO KOpPHS W3 YUCIA,
apru(METHUECKOTo KBaJPaTHOTO KOPHS MpU HEOOXOIUMOCTH C
BHU3YyaJIbHOU OIIOPOM.

IIpuMeHATH onepanuio M3BICYEHUS KBAJpPaTHOTO KOPHS U3
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(15 49) VYpaBHeHue Buja X° = a. YHCIIa, MCNOJIb3YSl NPU HEOOXOIUMOCTH KAJbKYJIATOP.
CaoiicTBa apu(METHIECKIX KBaJIpaTHBIX KOpHEd. | OueHMBaTh  KBaJgpaTHble KOPHM  LEIBIMU  4YHUCIAMH U
[IpeoOpa3oBaHre  YHUCIOBBIX  BBIPAKEHUH,  COAEpXKAILUX | AECATUYHBIMU JPOOSIMH.
KBa/IpaTHbIE KOPHH. CpaBHuUBaTL M YNOPSA0YMBATH  pAlMOHAIbHBIE U
UppalMOHAIIbHBIE YHCIIA, 3alIMCAaHHbIE C TIOMOILBIO KBAJPaTHBIX
KOpHEH Ipu HEOOXOIMMOCTH € HAIPABJISAIOLIEH TOMOIIBIO.
HccnenoBarb ypaBHEHHE x2 = a, HaxXOAWTh TOYHBIE U
npubnmxEHHBIe KOpHU ipr & > 0.
HccaenoBarb CBOMCTBA KBAaJAPATHBIX KOpPHEH, IPOBOISA
YHCIIOBbIE 3KCIIEPUMEHTBHI C HCIOJIb30BAHUEM KaJIbKYJIsATOpA
(KOoMIIBIOTEPA).
IlpumensaTs cBoiicTBa apuMeTHYECKHUX KOpHeH 14
npeodpPa30oBaAHUA BbIPAKEHUI.
BeinmotHATL mpocTeiiline MpeodpasoBaHUsl  BBIPAKECHU,
coAepKalux KBaJApaTHble KOPHU. BbeIpakaTh NEpeMEHHBIE W3
TEOMETPHUECKUX U (PU3NUeCKuX (GOPMYI MPU HEOOXOTUMOCTH C
OIOPOI Ha MPABMUJIO.
BopryucasaTs 3HAYEHHUS BBIPAKECHHUN, COAEPKAIIMX KBAaJAPATHBIE
KOPHH, UCIIOJIb3Ysl PU HEOOXOAUMOCTH KaIbKYJISATOP.
HUcnoab3oBarh B XOJE€ peLIEHUs 3a4a4  SJIEMEHTapHBIE
MPEJICTABICHUS, CBSI3aHHBIE C MPUONMKEHHBIMU 3HAUYCHUSMU
BEJIMYMH.
3HAKOMHUTBHCS C UCTOPUEH Pa3BUTHUS MATEeMaTHKH.
Yucaa u Crenens ¢ nensM nokasareneM. CTangapTHas 3anuch yuciaa. | PopMyJMpoBaTh ONpeneaeHHe CTEIIECHN C LIEJIbIM [I0Ka3aTeleM
BbIYMCJICHHSL. Pa3zMepbl 00bEKTOB OKPYXKAIOIIET0 MHUpa (OT AEMEHTApHBIX | (IIpH HE0OXOAUMOCTH 10 BU3YyaJIbHOI onope).
Crenennb YacTHUI] J0 KOCMHUYECKUX OOBEKTOB), JUINTENIBHOCTH IpolieccoB | [IpeacTaBasTh 3aMuCh OOJIBIINX U MAJIBIX YUCEI B CTAHIaPTHOM
€ HeJIbIM B OKPY’KaroIlleM MHpE. Bujge. CpaBHHMBATBL unciaa M BEIUYMHBI, 3allUCaHHBIE C
NoKa3areJjieMm CBOJiCTBa CTENIEHH C LIEJBIM [TOKA3aTEIEM. UCI0JIb30BaHueM crenenu 10.
(7 9) Hcnonb3oBarh 3amMch 4YKMCEN B CTAaHJAPTHOM BHJIE JUIA

BBIPQXKEHUSI pa3MepoB OOBEKTOB, JIUTEIBHOCTH MPOIECCOB B
OKpYKaroIllleM MUDE.
DopMyJIHPOBATh, 3aUCLIBATL B CUMBOJINYECKOl ¢opme 1
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HWIIOCTPUPOBATL INpUMEpaMHu CBOICTBA CTEIICHU C OCJIbIM

nokasareiaeM (IIpM  HEOOXOJAMMOCTHM C  HCIOJIb30BAHUEM
BU3YaJIbHO OMOPBHI).
IIpumensiTp  cBoOlicTBa CTeNeHU Uil  [PeoOpa3OBaHUS

BBIPQ)KCHUM, COACpXKAIIUMX CTEINEHU C LEIbIM II0Ka3aTelleM C
UCIOJIb30BAHUEM  CIIPAaBOYHOM HH(opMauuu. BpINOJIHATH
AEHCTBUA C YHCIAMH, 3allMCaHHBIMM B CTaHAAPTHOM BHJIE
(YMHOXEHHE, JICJICHHUE, BO3BE/ICHHE B CTEIICHB).

Aareopanuyeckne | KBanparHbeiii TpéxwieH. PasimoskeHue KBaapaTHOro TpéxwicHa | PacmosHaBaTh — KBajpaTHBIM — TpEX4sieH,  YCTaHAaBJIUBATh

BbIpaKeHMUSI. Ha MHOUTEIH. BO3MOJKHOCTB €0 Pa3IOKEeHHS Ha MHOKUTEITH.

Ksaaparubiii PackiaapiBaTh HAa MHOXKHMTEJIM KBAJpPaTHBIM TPEXWIEH C

TPEXUJIeH HEOTPHIIATEILHBIM JIUCKPUMUHAHTOM TPU HEOOXOTUMOCTH C

5w OTIOPO¥ Ha AJITOPUTM TPaBHIIA.

Adaredopanuyeckue | AnreOpandeckas ApoOb. [lomycTUMbIe 3HaYEHUs NIEPEMEHHBIX, | 3anuchIBaTh anreOpandyeckue BbipakeHus. HaxoauThb 00acTh

BbIpaKeHMS. BXOJIALIUX B anredpandeckue BoipaxkeHns. OCHOBHOE CBOWCTBO | OIPEAEICHUS PALlMOHAIIBHOTO BBIPAKECHUS.

Adredopandeckasi | anredpanyeckoit 1poou. CokpaiieHue qpooeil. BbINOJIHATL YKMCIOBBIC TOJICTAHOBKA M BBIYUCJASATH 3HAUYCHUE

ApoOb Crnoxenue, BBIUYMTAHUE, YMHOXKEHHUE u JeNieHre | JpoOu, B TOM YHUCIIE C TIOMOIIBIO KAJIBKYISTOPA.

(15 g) anreOpandyeckux apoGeil. IIpeoOpa3zoBaHue BbIpakeHUil, | @OpMYJIHMPOBATHL OCHOBHOE CBOMCTBO alre0panveckoil [poou u

coJiepKalux anredpandyeckue Ipoou. NPUMEHSATH €ro JJs npeoOpa3zoBaHus Apooeii.

BbInoJHATL JelicTBUSl ¢ anreOpandyeckuMu JApoOSIMH TpU
HEOOXOIUMOCTH C HampaBisomeld mnomouisio. Ilpumensars
npeoOpa3oBaHus BBIPAXKEHHUM Ui pelieHus 3ajady. BuipakaTb
nepemMeHHbie u3 Qopmyn (PU3NYECKUX, TEOMETPUUYECKUX,
OTHCHIBAIOIIUX OBITOBBIE CHUTyallUH) HpU HEOOXOJAUMOCTH C
HaIpaBJISAOIIEH TOMOILIIO.

YpaBHeHnust KBanpatHoe ypaBHenue. HenonHoe kBagpaTHoe ypaBHeHue. | Pacnmo3HaBaTh KBajpaTHbIC YpaBHEHHUS.

U HEPaBEHCTBA. dopmyna KOpHEN KBaJpaTHOTO ypaBHEHUs. eopema Buema. |3anucbiBaTh (opmysy KopHEH KBaApaTHOTO YypaBHEHUS;

KBaaparubie Perenue ypaBHeHMit, cCBOIAIIUXCA K KBapaTHBIM. [IpocTeiiiiiie | pemiaTh KBaJpaTHble YPAaBHEHUS] — TIOJHBIE U HETMOJHBIE (C

YPaBHeHHS JIPOOHO-PALMOHAIBHBIE YPABHEHUS. MCIIOJIb30BaHUEM CIPABOYHON MHGPOPMAITIH).

(15 9) Pemenne TEKCTOBBIX 3aJad € MOMOINBIO KBajapaTHbIX |[IpoBoaMTH mpocTeiiline  HcCAeI0BAHMA  KBAJPATHBIX
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YPaBHECHUH.

YpaBHEHUM.

Pematpy ypaBHeHuUs1, CBOJSIINECS K KBAJPAaTHBIM, C IIOMOLIbIO
npeoOpa3oBaHUil U 3aMEHOM IEPEMEHHOM € OMOPOil Ha AITOPUTM
IpaBuUiIa.

Habnogate M aHaJIM3MpOBaTh CBS3b MEXKIYy KOPHSIMU H
K03 puIMEeHTaMH KBaJPaTHOTO YPaBHEHHUS.

IIpumensmoe  meopemy  Buema 0na  peuieHus 3a0ay
(c ucnonvzosanuem obpaszya).

Pemate TekcTOBBIE 3agaum anreOpanyeckuM CIOCOOOM:
NEPEXOJIUTh OT CJIOBECHON (DOPMYIHMPOBKU YCIOBHS 3aJaud K
anredpandyecko MOAENU MyTEM COCTaBIIEHUS ypaBHEHHS (IpU
HEOOXOOUMOCTH C  HalpaBJSIIOIIEH MOMOIIbIO);  pelaTh
COCTAaBJIEHHO€ YpaBHEHUE; HHTEPIIPETUPOBATH PE3yJIbTaT.
3HAKOMMTBCS ¢ MCTOPUEH Pa3BUTHS aareOpsbl.

YpaBHeHust JluneiiHoe ypaBHEHHE C ABYMS IEPEMEHHBIMHU, €ro rpaduk,|Pacmo3HaBaTh JTUHCHHBIC YPABHCHHS C IBYMsI IIEPEMCHHBIMHU.
U HepaBeHCTBA. MIPUMEPBI PEUICHUS] YPABHEHHM B LEJIBIX YHCIIAX. Crpoutb rpaduKku JHUHEWHBIX YpaBHEHHI, B TOM 4HCIE
Cucrembl Pemenune cucrtem aByX JMHEHHBIX YpaBHEHUH C JBYMs |HCNOJIb3ysl HuGpoBble pecypebl (MpH HEOOXOIUMOCTH C
YPaBHEHUi MEPEeMECHHBIMHU. [IpUMepbl penIeHHWs CHUCTEM HEJIUHEHHBIX | OTIOPOM Ha aJlTOPUTM Y4eOHBIX JIEHCTBUI).
(13 v) YPaBHEHUH C ABYMsI IEPEMEHHBIMH. Paznuuare napajuienbHble M MEpeceKaromuecs MpsMble Mo UX
I'pagpuueckas  ummepnpemayus  ypasHewus ¢  O08yMs|YPaBHEHHSM.
nepeMeHHbIMU U CUCEM YPAGHEHULL C 08YMsl NepeMeHHbLMU. Pematp cuctembl JABYX JIMHEHHBIX YypaBHEHUH C JIByMs
Pemienne TeKCTOBBIX 3a71a4 C MOMOIIBIO CUCTEM YPABHEHHI. MIEPEMEHHBIMU TIOJICTAHOBKOU U CII0KEHUEM.
Pematp npocreiiime CUCTEMbI, B KOTOPBIX OJHO U3 ypaBHEHUI
HE SIBISIETCS JIMHEHHBIM MPH HEOOXOIUMOCTH C HaMpaBIsIOLIEH
MOMOIIKIO.
Ilpueooumsv  cpaghuueckyro  unmepnpemayury  peuieHus
YpaeHerus ¢ OSyM}l NEePEMEHHbIMU U cCUCmem prl8H€Hl/llZ C aGyMﬂ
nepemeHHbiMU.
- Pemiath TeKkcTOBBIE 32/1a4M ANT€OpPAUYECKUM CIIOCOOOM.
YpaBHeHnust UucnoBsle HEPaBEHCTBA U UX CBOMCTBA. DopMyJIHPOBATH CBOlicTBa YHUCIIOBBIX HEPaBEHCTB,

¥ HepaBeHCTBA.

HepagseHcTBO ¢ 01HOM IepeMeHHON. JIMHEeHbIe HEpaBEHCTBA C

HUJUTIOCTPUPOBATH UX HaA KOOpIIHHB.THOﬁ Hp}IMOﬁ.
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HepaBencrBa OJIHOH mepeMeHHOW M uxX pemieHue. CUCTEMbl JMHENWHBIX IIpuMeHATH CBOCTBA HEPABEHCTB B XOZE PELIEHUS 3a/1a4.
(12 g) HEPABEHCTB C OJJHOM IIEPEMEHHON U UX pELICHUE. Pemiate JMHEHHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM,
N300pakenue penieHns TMHEHHOTr0 HepaBEHCTBA M MX CHCTEM | H300paXkaTh pelIeHHEe HEPAaBEHCTBA Ha YHCIIOBOM MPSIMOH.
Ha YUCJIOBOM IIPSAMOM. Pemath cuctembl JIMHEHHBIX HEPABEHCTB, U300paKaTh pellIeHUE

CUCTEMBI HEPABEHCTB HA YMCJIOBOU MPSAMON IPU HEOOXOIUMOCTH
C BU3YaJIbHOM ONOPOIA.

DyHKIUH. [Tonste ¢ynkuuu. OO6nacTe ONpeneneHus 1 MHOXKECTBO Hcnonb3oBarth  (QYHKIHOHAIbHYI0O  TEPMHHOJIOTHMI0O H

OcHoOBHBbIE 3HaueHni QyHKIuu. CriocoObl 3a1anust GyHKITHA. CHMBOJIUKY.

MOHSTHSA I'paduk pynkumu. CpoiictBa QyHKIMHU, UX OTOOpaxkeHHE Ha | BulumcasTh 3HaYeHus: PYHKIWN, 3aMaHHBIX (Gopmynamu (Tipu

59 rpaduxke. HEOOXOJMMOCTH  HCIIOJIB30BaTh  KalbKYJIATOP); COCTABJISATH
TaldauIbI 3HAYEeHUH QyHKIUY.
Crpouth no Toukam rpapukmn GyHKIHA.
OnuceiBath cBOlicTBa (DYHKIIMM Ha OCHOBE €€ Ipaduyeckoro
MPEACTABJICHUS] TPU  HEOOXOJUMOCTH C  HAaINpaBIISAIOIICH
MTOMOIIBIO.
Hcnoab3oBath  (QYHKIMOHAJIbHYI0  TEPMHHOJOTHIO U
CHMBOJIHKY.
HccaenoBarp mnpuMepsl IpaduKoB, OTPaKAIOUIMX peajbHbIE
npoueccsl U sBieHusA. IlpuBOAMTH NpHMeEpPbI IPOLECCOB U
SBJICHUH C 3aJaHHBIMHM CBOMCTBaMHU.
Hcnonb30BaTh KOMIBIOTEPHbIE NPOIPAMMBbI ISl TIOCTPOCHHUS
rpauKoB QYHKIMHA U U3y4EHUS UX CBOICTB

DyHKIUH. Urenue wu mnoctpoenue rpadukoB ¢ynkuui. Ilpumeps | HaxoguTs ¢ moMombio rpadpuka QyHKIMM 3HAUCHHE OJHOW M3

Yucnosbie rpaduKoB QYHKIHH, OTPasKaIOIINX pealIbHbIE IPOLIECCHI. paccMaTpUBAaEMBbIX BEIMYUH 110 3HAYCHUIO APYrOU.

GyHkuun OyHKUINH, ONMCBHIBAIOIIUE  TPSMYIO U o0paTHy0 | B HeclnoXHBIX ciydasx BbIpaaTbh (opMyoil 3aBHCHMOCTH

(9 9) IPONOPLUUOHAIIBHBIE 3aBUCUMOCTH, UX rpaduku. I'unepbona. | Mexmy BeTHUHHAMHU.

I'padux Gpyskuun 'y = X
dyaxmuu y = X2,y = X3,y = Vx, ¥ =k epaguueckoe
b

peulerue YpasHeHuil U CUCmeMm YPasHeHu.

OnuceiBaTh XapakTep HW3MEHEHMs OJHOW BEJIMYMHBI B
3aBUCUMOCTHU OT U3MEHEHHUs Ipyroi

PacnosnaBatrs Buapl usydaemblx (yHknuil. Iloka3biBaTh
CXeMAaTHYEeCKH II0JIO)KCHUE Ha KOOPAWHATHOM IIJIOCKOCTH
rpadukoB QyHKIUH BUga: y = X2, y = X3,
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y=xy =~k

Hcnouab30BaTh PYHKIHOHAJIBHO-TPaHUYECKUE
NPeACTABJICHHUSA JUUI PELICHNS U UCCIICOBAHUS YPABHEHUN U
CHUCTEM YPaBHEHUM.

I[IpumensTe HUPPOBBIE pecypchl s MOCTPOCHUS TrpaduKoOB

(GyHKLIMH.

IloBTOpEHUE
H 00001eHHE
(69

[ToBTOpEHNE OCHOBHBIX TIOHATHHA W METOJOB KypcoB 7 u 8

KJ1aCCOB, 0000IIIeHNE 3HAHUM.

I[IpuMeHATH cnmOCOOBI CpaBHEHHUS YHCEN, BBIYUCICHUH,
npeoOpa3oBaHUil BIPAXKEHUM, pEILIEHUS] YpaBHEHUH.
OcymecTBaAATE CAMOKOHTPOJIb BBINOJHAEMBIX JEHCTBUM U
CaMOIIPOBEPKY pe3ysibTaTa BBIYUCICHHUH, MpeoOpa3oBaHUi,
MTOCTPOCHUM.

Pemate 3agaum M3 peanbHOW KM3HM, TIPUMEHSATH
MaTe€MaTHYECKHe 3HAHUS JUIS peHIeHUs 3a7ad M3 JIPYrux
IIPEMETOB.

Pemars TekcTOBbBIE 32/1a44, CPAaBHUBATH, BHIOUPATH CIOCOOBI
peLIeHUs 3aJa4H.

7 kaacc (He menee 102 u)

HazBaumue
pa3naesa (TeMbl)
Kypca (4HcJ10

OcHoOBHOE coep:KaHue

OcHOBHBIE BH/IbI 1€eATEJIbHOCTH 00YYAKOIIUXCH

4acoB)
Yucna n PannonanbHble uyucna, uppayuonanvbHvle uucia, KoHeuHvie u|Pa3BUBaTHL NpeaCTaBJIeHUs] O 4YHCIaX: OT MHOXECTBa
BbIYMCJICHHSI. beckoneuHvle oecsimuymble opoou. Mmnooicecmeo | HaTypaabHBIX YUCEN 10 MHOKECTBA I€UCTBUTEIbHBIX YHCEIL.
JlelicTBUTEbHDBIE | OelicmBUmMenvublX  uucen,  OelicmeumenvHvle yucia Kak|O3HAKOMHUTBCS c BO3MOYKHOCTBIO MIPEACTABIICHUS

yucjia

beckoHeuHvle decsimuunvle OpodU. B3aumno 00Ho3HAYHOE

JENCTBUTEIIFHOTO YHCIIa KaK OCCKOHEUHOM JECATUYHOMN I[pO6I/I,
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coomeemcmeue mMexHcoy MHOHCECMBOM 0eUCMBUMENbHbIX YUce
U MHOJCECMBOM MOYEK KOOPOUHAMHOU NPAMOLI.

Cpasnenue  Oelicm8UMENbHLIX — YUcCel,  apu@memuyecKue
oeticmeusl ¢ 0eucmeumenbHbIMU YUCIamu.

[TpubmmkEHHOE 3HAYCHNE BEIMYUHBI, TOYHOCTH IPUOJIMKEHUSI.
Oxpyriienne uyucen. [lpukuaka W OICHKA Pe3yIbTaTOB
BBIUHCIICHUM.

NPUMEHATHh JICCATUYHbIC NPUOIMKEHUS PALMUOHATIBHBIX U
UPPALIMOHATIBHBIX YUCE.

3anucvieams, cpagHueamo u ynopaoouueamsp
OeticmeumensvHhbvle YUca.

BpinoiHATL, coyeTass YCTHbIE W NHUCBMEHHBIE TPUEMBI,
apupMeTryecKkre [eiiCTBUS C paUMOHAIbHBIMU YHCIIAMU;
HAXOAMTh 3HAYEHUs CTEIEHEN C UEIbIMU IMOKA3aTesIMU U
KOPHEH; BBIYMCJIATH 3HAYCHUS YUCIOBBIX BHIPAKECHHIA.
[Honyunth mnpeacrabBjieHHe O 3HAYUMOCTH JICHCTBUTEIIbHBIX
YHCEJ B MPAKTUYECKOU AEATETbHOCTH YEJIOBEKA.
AHAIM3UPOBATHL M /1eJaTh BbIBOABI (I10CJIe COBMECTHOIO
aHAJIM3a) O TOYHOCTU MPUOIMKEHHS IEHCTBUTEIHHOTO 4YHCIa
MIpU PENICHUH 3a/a4.

OKpyrisiTh JIEHCTBUTEIHHBIE YKCIIA, BBIMOJHATH NMPHKHIKY
pe3yabTara  BBIYMCICHHH, OHEHKY 3HAYCHWH  YHUCIOBBIX
BBIPAKECHUIA.

3HAKOMUTHCS C HICTOPUEH Pa3BUTHA MAaTeMATHKU.

YpaBHeHust JIuneliHoe ypaBHeHME. Pemenne ypaBHEHH, CBOAIIMUXCS K OcBauBaTh, 3aNO0MMHATL W MNPUHMEHATH Trpaduyeckue
U HepaBeHCTBA. JIMHEWHBIM. MeTOAbl MPHU PELICHUN ypaBHEHUI, HEPABEHCTB U HUX CUCTEM
YpaBHeHus KBanpatnoe ypaBHenue. Pemienue ypaBHEHUH, CBOISIIMXCS |(IpU HEOOXOAMMOCTH C ONOPOM Ha aNrOpuUTM Y4eOHBIX
¢ OTHOM K KBaJpaTHbIM. bUKBaipaTHbIEC YpaBHEHMUSI. neicTBUil).
nepeMeHHOI Ilpumepvr  pewenusi ypaeuenuti mpemveu u yemeépmoti | Pacmo3HaBaTh 1eble U IPpOOHBIC YpaBHEHUS.
(14 a) cmeneHetl pasznodiceHuem Ha MHONICUMENU. PemiaTte JiMHeliHbIe W KBaJApaTHbIe YPABHEHUSI, YPAaBHEHUS,
Pemenue npoOGHO-paliOHANIBHBIX YPABHEHUN. CBOJSIIMECS K HHM, THpocTeiue ApoOHO-palliOHANBHBIC
Pemmenne TekcTOBBIX 3a7a4 anredpanyeckuM METOIOM. YpaBHEHUSI.
IIpensiarats BO3MOHBIE CTIIOCOOBI PEIICHNs TEKCTOBBIX 3aiad,
o0cy:kI1aTb HMX M PpelaTh TEKCTOBbIE 3a/aud Pa3HBIMU
crioco0amu.
3HAKOMHUTBCS C HCTOPHEN Pa3BUTUSI MAaTEMATUKU
YpaBHeHnust JIuneiinoe ypaBHEHHE C IBYMs IIEPEMEHHBIMU U €ro Tpaduk. | OcBaMBaTh H NPHMEHATH IPUEMBI PELICHUS CUCTEMBI IBYX

Y HepaBeHCTBA.

Cucrema ABYX JIMHEMHBIX ypaBHeHI/Iﬁ C IBYM: NNICPCMCHHBIMU 1

JIMHENHBIX ypaBHCHI/Iﬁ C IBYMs ICPEMCHHBIMU U CUCTEMbI IBYX
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CucreMbl

e€ peuleHue. PenieHue cucTteM IByX YpaBHEHHM, OJTHO W3

YpPaBHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE SIBIISECTCS JIMHEHHBIM

YPaBHeHUil KOTOPBIX JIMHENHOE, a APYrO€ — BTOPOM CTEIICHMU. (o BU3yalibHOU OmOpe).
(14 g) I'paduueckast mHTEpIIpETALIUS CHCTEMBI YPABHEHUH C IByMS Hcnonb3oBarh (yHKIMOHAIBHO-TpapUuecCKue NpeCTaBICHUS
[IEPEMEHHBIMHU. JUISl pellieHUsl M MCCJIeI0BAHUS YPAaBHEHUM U CUCTEM.
Pemenne TekcTOBBIX 3a7ja4 aIredpandeckum CriocoOoM. AHaJIM3MPOBATH TEKCTHI 33/1a4, peliaTh UX alreOpanyecKum
CIOCOOOM: MepexoAuTh OT CIOBECHON (OPMYIUPOBKHU YCIOBUS
3a/1a4M K anredpandeckoi MoJenu MmyTéM COCTaBJICHUS CUCTEMBI
YpaBHEHUH; pemaTh COCTABICHHYHO CHUCTEMY YpPaBHEHMII;
HHTEPNPeTHPOBATH PE3YJIbTAT.
3HAKOMMTBCS ¢ HCTOPUEH Pa3BUTHS MaTEMaTUKU
YpaBHeHus UucnoBble HEPABEHCTBA U UX CBOICTBA. Yurath, 3anucbiBaTh, MNOHUMATbh, MHTEPNPETHPOBATH
U HepaBeHCTBA. JInHeliHbIE HEPABEHCTBA C OJHOM NIEPEMEHHOM M UX PEIICHUE. | HEPaBEHCTBA; HCIOJIb30BATh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepaBencrBa Cucrembl TUHEHHBIX HEPAaBEHCTB C OJHOM NEPEMEHHOW M WX | BLIMOJIHATH mpeoOpa3oBaHUs HEPABEHCTB, UCIMOJb30BATH IS
(16 v) peuieHue. npeoOpa3oBaHUs CBOMCTBA YUCIIOBBIX HEPABEHCTB.
KBanpaTHble HEPaBEHCTBA U X PEILIECHUE. Pacno3zHaBaTh IMHEHHBIE U KBAaJAPAaTHBIC HEPABEHCTBA.
I'padmueckass uHTepnpeTanusi HEpaBeHCTB M cucTeM|Pemarh  JUHCHHBIE HEpPaBEHCTBA, CHCTEMBI  JIMHEHHBIX
HEPABEHCTB C JBYMs IIEPEMEHHBIMH. HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIOINX KBAJAPaTHOE
HEPABEHCTBO, U PEIIATh UX; 00CYKIATh ITOTYYCHHBIC PEIICHHU.
M300paxkaTh pelicHUe HEPABEHCTBA U CUCTEMBI HEPABEHCTB Ha
YHUCJIOBOM INPSIMOMH, 3alHMChbIBAaTh pEIIEHUE C IIOMOILIBIO
CHUMBOJIOB.
PemiaTh KBajpaTHble HEPABEHCTBA, MCIOJIB3Ys IpauuecKue
IIPEJICTaBICHMUS.
OcBauBaTh W NPHUMEHATb HEPABEHCTBA IIPU PELICHUU
pa3IM4YHBIX 33Ja4, B TOM YHMCJIE IPAKTUKO-OPUEHTUPOBAHHBIX.
DOyHKuuu KBagpatnunas ¢ynkuus, e€ rpaguxk u cpoiictBa. [lapabona, | Pacmo3HaBaTh BUBI M3y4aeMbIX (YHKIUH; HILTIOCTPHPOBATH
(16 1) KOOPJMHATBI BEPIIUHBI 1apadoJIbl, 0Cb CHMMETPUH NapaboIibl. |CXeMATHYeCKH, O0BSCHATH PACIOJIOKEHHE Ha KOOPJHMHATHOM

CreneHHble QYHKIUH C HATYPAJIbHBIMH MOKA3aTeNsIMU 2 U 3, UX
rpaduKu U CBOWCTBA.
Ipadpuxu pynkumit:y =kx,y = kx + b,,y = axt,y = ax®,y

=xy =k

miockocTH rpadukoB ¢pyHknuii Buga:y = kx,y = kx + b,y =

ax?, y = ax,

Y = +/X, Y = B 3aBHCHMOCTH OT 3Ha4eHUH KOI(DPUIMEHTOB;
X

ONHCHIBATh UX CBOMCTBA.
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Pacno3naBaTh KBagpaTHUHYIO (QYHKIHIO IO hopmyIe.
IIpuBoauTs, mNpHMeEpPbl KBAJAPATHUYHBIX 3aBUCUMOCTEN U3
peasbHOM JKU3HU, (PU3UKHU, TEOMETPHUH.

BoisiBasiTh 1 000011aTh OCOOCHHOCTH Tpaduika KBaJApaTHIHON
dynximm y = ax? + bx + ¢ (mpu HE0OX0MMOCTH ¢ HATPABJISIOLIEH
TTOMOIITBHIO).

Crpouth 1 n300pakaTh cxeMaTH4eCKH I'papUKU KBaIPaTUYHbIX
(yHKIMii, 3aMaHEBIX GopMyTaMu Bugay = ax?,y = ax? + q, Y
=a(x + p)%, y = ax? + bx + ¢ (mpy HEOOXOAUMOCTH CBH3YalbLHOI
OTIOPOi).

AHaJIM3MPOBATH U IPUMEHATH CBOMCTBA U3yYEeHHBIX QYHKUINN
JUIS UX TOCTPOEHMsS, B TOM YHCIE C TOMOIIbIO IHU(PPOBHIX
pecypcoB.

YuciaoBbie
MOCJIeA0BATEILHOC
™

(15 g)

TlousiTHe YHCIIOBOM IOCIIEIOBATEILHOCTH.

3amaHue TOCJIEI0BATEILHOCTH PEKYppeHTHOW (opmynmolt u
dhopmyroit N-ro dieHa.

ApubdmMernueckas ¥ TeoMeTprudecKas mporpeccuu. @opmyisl N-
ro 4jieHa apuMETUYECKOW U TEOMETPHYECKOW IMPOTPECCHi,
CYMMBI IIEPBBIX N YJIEHOB.

Uszobpasicenue unenos apughmemuyeckol u 2eomMempuyecKol
npozpeccuti mouKamu Ha KOOpOUHAMHOU NIIOCKOCTU.
Jlunetinwiil u SKCNOHEHYUANbHBLL POCH.

Cnooicnvie npoyenmai.

OcBauBaThb M NPUMEHSATH WHICKCHbIE 0003HAYCHUS, CTPOUTH
peueBble BbICKA3bIBAHUS C MCIOJIH30BAaHUEM TEPMUHOJIOTHH,
CBS3aHHOM C MOHSATUEM MOCJIEI0BATENHOCTH.

AHaau3upoBath GopMyIly N-ro yieHa MocaeA0BaTeIbHOCTH WIH

PEKYPPEHTHYIO bopmyny u BBIYHC/ISATH YJICHBI
MOCIIeJIOBATEIbHOCTEH,  3aJaHHBIX  ATUMH  (QOpPMYJIaMH.
YcranaBauBathb 3aKOHOMEPHOCTH B MOCTPOCHUHU

IIOCJIEZIOBATEIILHOCTH, €CJIA BBIIMCAHBI IIEPBBIE HECKOJIBKO €€
YJICHOB.

Pacno3snaBate  apudMeTHUYECKYyl0 M TI'€OMETPHYECKYIO
IPOTPECCUU MPU Pa3HBIX CIIOCOOAX 3a/laHMsL.

Pemats 3amaun ¢ wucnosp3oBaHuEeM (GopMya N-ro uieHa
apu(METHUECKOM M TIeOMEeTpUYECKON Mporpeccuil, CymMmbl
HEPBbIX N YICHOB C ONOPOH HA CIPAaBOYHYIO HH(OPMALIHIO.
H306paofcamb yjieHbl  NOCAe008AMENbHOCIU  MOYKAMU — HA
KoopduHamHoﬁ niockocmu.

PaccmaTpuBaTh NpuMepsI NPOLECCOB U ABJIEHUH U3 PEaIbHON
KHU3HU, WUIIOCTPUPYIOUINE HU3MEHEHHe B apu(pMeTHYECKOU
IPOrPECCUH, B TEOMETPUIECKOM MIPOTrpeccuu; uzobpasicams
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coomeemcmayiowue 3a6UCUMOCMU 2PaAPuyecKi.

Pemate mnpocreiimme 3aga4M, CBSA3aHHBIE C YHUCIOBBIMU
IOCIIEIOBATEIBHOCTSMU, B TOM 4YHCJIE 33Ja4d M3 peaabHOMN
JKU3HM € UCHOJB30BaHUMEM  IUQPPOBBIX  TEXHOJIOTHMM
(27EKTPOHHBIX TaOIHLL, FPAPUUECKOTO KaIbKYIATOPA U T.I1.).
Pewamp 3a0auu na cnodcnvie npoyenmol, 8 Mom Yucie 3a0a4u
U3 peanbHOU NPAKmMuKu (C UCNOIb308AHUEM KATLKYIAMOPA).
3HAKOMMTBCS € MCTOPUEH Pa3BUTHSA MAaTEMaTUKH.

IMoBTOpEHUE,
00001IEHME,
cucremMaTru3anus

1

3HAHUM

(18 1)

Yucia W BBIYMCIEHHs (3allMCh, CpPaBHEHWE, NEWCTBUSA C
NEWCTBUTENIFHBIMU YHCIAMH, YWCIIOBAs TpsiMasi; MPOLEHTEHI,
OTHOIIEHWSI, TIPOTIOPITUH; OKPYTJICHUE, TPUOIIMKEHNE, OTICHKA;
pelIeHre TEKCTOBBIX 33/1a4 apu(PMETHYECKUM CIIOCOOOM).

Aaredpanueckue BbIPa:KeHU s (mpeoOpa3zoBaHue
anreOpanvecKux BhIPAKCHUM, TOTTYCTUMbIE 3HAYCHUS).
@DyHknun (MOCTPOCHHUE, CBOWCTBA W3YYCHHBIX (YHKIIHIA;
rpagu4ecKoe pereHne ypaBHEHHH U UX CUCTEM).

OnepupoBaTh TNOHATHAMHU. MHOXECTBO, IOJMHOXKECTBO,
omepary HajJl MHOXKECTBAMH; UCIOJIb30BaTh rpaduueckoe
MIPEICTABJICHHE MHOYKECTB ISl OMUCAHUS PEaTbHBIX MPOIIECCOB 1
SIBJICHUH, TIPY PEIICHUH 3344 U3 APYTrUX y4eOHBIX MPEIMETOB.
AKTYyaJIM3MpPOBaTh TEPMHUHOJIOTHIO 1 OCHOBHBbIE JIeilicTBUS,
CBSI3aHHbIE C YMCJIAMM. HATYPAIBHOE YHCIIO, TIPOCTOE U
COCTaBHOE YHCIA, JAEIMMOCTb HAaTypaJIbHbIX YHCEJ, MPU3HAKH
JENIMMOCTH, 11eJI0€ YKCIIO0, MOAYJb YUCia, OOBIKHOBEHHAs U
JecsiTuuHasi ApoOu, CTaHIAPTHBIN BUJ YKCIia, apUPMETHUECKUN
KBaJpaTHbIN KOPEHb.
BbINoJHATH JeliCTBUS, CPABHUBATDH M YIIOPSA0YHBATH YUCIIA,
MPEJCTaBISITh YHUCIIa Ha KOOPAWHATHOW MPSMOM, OKPYIJISTh
YHClla; BBINOJHATHL HNPUKHAKY M OLEHKY pe3yibTara
BBIUHCIICHUH.
Pemath TekcToBBIE 32/1a4M apU(PMETHUYECKUM CIIOCOOOM.
Pemiath npakTuyeckue 3a/1a4M, CoJIep>Kallne MpoIeHTHI, JOJIH,
YacTH, BBIPAXKAIOIINE 3aBUCUMOCTU: CKOPOCTh — BpeMs —
paccrosiHde, II€Ha — KOJUYECTBO — CTOMMOCTh, OO0BEM
paboThl — BpeMs — MPOU3BOAUTEIHHOCTH TPY/Ia.
Pa3ouparth peanbHble )KU3HEHHBIE CUTYalluH, (OPMYJINPOBATH
UX Ha S3bIKE MAaTeMaTHUK{, HAXOAUThb pEIICHUE, MNPUMEHSIS
MaTeMaTUYECKHUI anmnapar, HHTEePIPeTHPOBATh PE3YJIbTAT
OnepupoBaTh NOHSATHSIMM. CTEIEHb C IIEJIBIM ITOKA3aTeleM,
apuMeTHuecKuil KBaJpaTHBIM KOPEHb, MHOTOYJICH,
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anredpandeckast 1po0b, TOKIAECTBO.

BbINOJHATL OCHOBHBIC JACHCTBUSA. BBINOJHATh PACUYETHI IO
dbopmynam, mpeoOpa3oBBIBATH IIEJbIE, IPOOHO-pAIlMOHATBHBIC
BBIDQKCHUSI U  BBIPAKEHUS C KOPHSMH, pPEaTU30BBIBAThH
pa3joKeHWe MHOro4jeHa Ha MHOMWUTEIM, B TOM YHCIE C
UCIO0JIb30BaHuEM (OpMySl pPa3HOCTH KBaJpaTOB M KBaJpara
CYMMBI U Pa3HOCTH (C OMOPON Ha CIPaBOYHYIO WH(OpMAIHIO);
HaxXOJIUTh JIOMYCTUMbIC 3HAYCHHS TEPEMEHHBIX I JPOOHO-
palMOHAIBHBIX BEIPAKEHUM, KOPHEH.

MopenupoBaTrh ¢ NOMONIBIO (OPMYN peasibHbIE MPOLECCHl U
SIBJICHHUSI.

OnepupoBath NOHATHAMM: GYHKINA, TpaduK QyHKIUU, HYIH
GYHKIIUYA, TPOMEXKYTKH  3HAKOTIOCTOSIHCTBA, IMPOMEXYTKH
BO3pacTaHusl, yObIBaHUs, HaMOOJIbIIIEe U HaUMEHbIIIee 3HAYCHUS
GyHKIMH.

AHaIU3UPOBATh, CPABHUBATH, 00CYKIaTh CBOMCTBA QYHKITUH,
CTPOUTH UX TpaduKy.

OnepupoBaTh NOHATHAMM. TMpsAMas MPOMNOPLUUOHAIBHOCTD,
oOpaTtHass  TPOMOPIMOHAIBHOCTh,  JIMHCWHas  (PyHKIWHS,
KBaapaTtuyHas QpyHkmus, napadosa, runepooa.

Hcnoab3oBath rpaguky 11 ONPEACIICHUS] CBOMCTB, IPOIECCOB
U 3aBUCHUMOCTEH, Ui pelleHus 3afad W3 APYrux y4eOHBIX
MPEeIMETOB U PEaJbHOW JKU3HU; MOAEJIHPOBATH C IMOMOIIBIO
rpaduKOB peanbHbIE MPOIIECCHI U SBICHUS.

Boipaxath ¢popMyJIaMH 3aBUCUMOCTU MEX/Ty BEJIMUYNHAMU.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOTI'O KYPCA «I'EOMETPUS» (I10 TOAAM OBYUYEHUA)

7 kaacc (He MeHee 68 u)

Ha3zBpanue
pa3aeJia (TeMbl)

OcHoBHOe coaepkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00YYAKOIIUXCS
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Kypca (4ucjio

4ac0B)
IIpocreiimme [IpocTeiimme reoMeTpuIecKrue 0ObEKThI: TOUKHU, IPSMBIE, JTy4dr | PopMyJIupOBATh OCHOBHBIC TIOHATHS U OMIPEICICHHS.
reoMeTpu4yecKue | ¢ yriibl, MHOTOYTOJIbHHK, JIOMaHasl. Pacno3zHaBaTh  HM3y4YCHHBICE  TE€OMETpUYECKHE  (PHUTYpHI,
durypsol CMeXHBIC U BEPTUKAILHBIC YIIIHL. ompeneJsiTb HMX B3aMMHOE paCIOJIOXKEHHE, BBINOJIHATH
U UX CBOMCTBA. PaboTa ¢ mpocTedumu yepTekamu. 4epTEX MO YCIOBUIO 33/a4u (C HUCIOJIB30BAHUEM CMBICIOBOM
HN3mepenue N3mepenne NUHEHHBIX U YIJIOBBIX BEJIWYHH, BBIUMUCICHUE |OMOPHI: HABOJIINE BOMPOCH W/WIA QIrOPUTMa y4eOHBIX
reOMeTPUYEeCKHX | OTPE3KOB U YIJIOB. necTBuil).
BeJIMYMH [lepumerp wu  momans  ¢uryp, cocraBieHHbx w3 |[IpoBOAMTH MpOCTEHIIEe TOCTPOCHUS C TIOMOIIBIO IUPKYJIS U
(14 q) MIPSIMOYT'OJIbHUKOB. JIMHEUKH.
HN3mepsaTh THHEWHBIC U YIIIOBBIE BETMIHHBI TEOMETPHUCCKUX U
MPAKTUYECKUX O0BEKTOB.
Onpeneasitb «Ha TJa3» pa3Mepbl pealbHbIX OOBEKTOB,
NMPOBOAUTH TPYOYIO OIEHKY X Pa3MEpOB.
Pemiatp 3a7aun Ha BBIUMCICHHE JUIMH OTPE3KOB U BEIUYUH
YTJIOB.
Pematp 3aaun Ha B3aMMHOE PacIoOJIOKEHUE T€OMETPUUYECKUX
buryp.
IIpoBoanTh KIacCUPUKALUIO YTIIOB, BBIYUCIATD JTUHEIHBIE U
VIJIOBBIE BEIIMYMHBI, MPOBOJAUTH HECJI0:KHbIe HEOOXOIMMbIE
JOKa3aTeIbHbIE PACCYXKIACHHUS.
3HAKOMUTBHCA C UCTOPHUEH Pa3BUTHS FreOMeTPHUH.
TpeyrojabHUKH IlonsTie © paBHBIX TPEYroJbHUKAX U  IepBU4YHbIC | Pacmo3dHaBaTh mapbl paBHBIX TPEYTOJIHLHUKOB HAa TOTOBBIX
(22 v) MIPEJICTaBICHHUS] O PAaBHBIX (KOHTPYSHTHBIX) (urypax. Tpu |depTexkax (c ykazaHHEM MPU3HAKOB) MPU HEOOXOIUMOCTU C

IIPU3HAKA PABEHCTBA TPEYTOJIbLHUKOB.
[Ipu3Haku paBeHCTBa  MPSAMOYTOJIBHBIX  TPEYrOJIbHUKOB.
CBOMCTBO MeaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOe1peHHbIE U PABHOCTOPOHHUE TPeYroybHUKY. [Ipu3naku
U CBOMCTBA paBHOOEPEHHOTO TPEYT OJIbHUKA.

IIpoTuB GosbIelt CTOPOHBI TPEYrOJbHUKA JIEKUT OOJBIIMN

YTOJL

BHU3YyaJIbHOU OMIOPOil.

BbiBoauTh  cieacTBUs  (PaBEHCTB  COOTBETCTBYIOLIMX
JJIEMEHTOB) U3 PABEHCTB TPEYrOJIbHUKOB.

®opmyIHpOBaTH OTIPEIEIICHUS: OCTPOYTOJILHOTO,
TYNOYTOJIBHOTO, IIPSIMOYT'OJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OHCCEKTPHUCHI, BBICOTHI,
MEIMAaHbl TPEYroJIbHUKA; CEPEIMHHOTO IEpPIEHAUKYISIpa
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IIpocTenmme HepaBeHCTBA B I'€OMETPHUH.
mpeyzonvHuxa. Hepasencmeo nomamoti.

[psMOYTOJIBHBINA TPEYroNbHUK ¢ yritoM B 30°.
[lepBbIie MOHATHSA O AOKA3aTEILCTBAX B TEOMETPHH.

Hepasencmeo

OTpe3Ka; IEepUMEeTpa TPEyroJibHUKa IpU HEOOXOIUMOCTH C
OIIOPO Ha AIITOPUTM IpaBUIIA.

®opmynupoBaTh CBOIICTBA M NIpPU3HAKU PaBHOOEAPEHHOTO
TPEYroJbHUKA.

CTpouTth 4epTeXH, pemaTh 3a1a4M C IOMOIIbI0 HAX0XKIEHUS
PaBHBIX TPEYTOJIbHUKOB.

I[IpumensTh MIpU3HAKU paBeHCTBa  NIPSIMOYTOJIBHBIX
TPEYrOJbHUKOB B 3ajJayax (C HUCHOJb30BAaHHUEM CMBICIOBOMN
OTIOpBI: HaBOJALIME BONPOCH W/WIM alrOpuTMa Y4eOHBIX
necTBuil).

Hcnonb3oBarh 11GpPOBBIE pECYPCHI
CBOWCTB M3y4aeMbIX (PUTYD.
3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHS TEOMETPHH.

AJs1  HCCJICJO0BaAHUA

IMapanieabHble [TapamnensHble npsMble, uX cBoiicTBa. Hakpect nexamue, @opMyaupoBaTh  MOHSATHE  TMAPAUICTBHBIX  TIPSIMBIX,
npsiMble, CcyMMa COOTBETCTBEHHBIE M OJJHOCTOPOHHHUE YIJIbl (0Opa30BaHHBIE IIPU | HAXOAUTH MPAKTHYECKUE TPHUMEPHI.
yIJ10B NePEeCeUeHUH NMapauIeIbHbIX MPSIMBIX CEKYILEH ). N3yuyaTh cBOICTBa YrjaoB, 0Opa30BaHHBIX IPH ME€PECEUEHUU
TPeyroJibHUKa [Ipu3Hak mapamIeNbHOCTH  MPSIMBIX — 4Y€pe3  PABEHCTBO | MApPAJUICIBbHBIX MPAMBIX CEKYILEH
(14 v) PacCTOSIHUI OT TOYEK OJHOM MPAMOIl 10 BTOPO NPSMOIA. I[IpoBoauTs pokazarenbcTBa. MOpMYyTHPOBATH TeopemMy
CyMMa yriioB TpeyrojabHUKa U MHOTOYT OJIbHUKA. [NapajjIeIbHOCTH  JIByX MpPSAMBIX C  IOMOLIBIO  YIJIOB,
BHermHue yriel TpeyrojibHuKa 00pa30BaHHBIX MPH IEPECEYEHUU OTUX MPSAMBIX TpETber
MPSMOM.
BbIYuCASITE CyMMY YIJIOB TPEYrOJbHUKA U MHOTOYTOJIbHHKA.
Haxoauth wuyucinoBble U OyKBEHHbIE 3HA4YEHUS YIJIOB B
reOMEeTPUYECKUX 3aJayax ¢ UCHOJIb30BAHUEM TEOPEM O CyMMeE
YIJIOB TPEYrojbHUKA U MHOTOYTIOJIbHUKA.
3HAKOMHTBCS € HCTOPUEH Pa3BUTHUS T€OMETPUH.
OxkpyxHOCTH OKpyKHOCTB, XOpJIbl X IUAMETPBI, UX cBoMcTBA. KacatenbHas k| @opMyJIMpoBaTh  ONpedeeHUsl: OKPYXHOCTH,  XOpPJBI,
U KpYT. OKpy)HOCTH. OKpYyKHOCTb, BIMCaHHass B Yroi. [lowamue o|nuaMerpa M KacaTedbHOW K OKpyxkHocTH. HM3ydars uX
I'eomerpuueckue |I'MT, npumenenue 6 3adauax. buccexmpuca u cepeounnbiii|CBOWCTBa, IPU3HAKU, CTPONTH YEPTEHKH.
MOCTPOCHHSA NEePNeHOUKYIAp KaK 2eomMempuiecKue mecma mouex. HccaenoBarhb, B TOM YUCIIE HCNOJIb3YS HH(POBbIE pecypchl:
(14 v) OKpy>XHOCTb, OIIMCAHHAsI OKOJIO TPEyroJibHUKa. BrimcanHas B |OKPYKHOCTb, BIIMCAaHHYIO B YroJl; LEHTP OKDPY:KHOCTH,
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TPEYTOJIbHUK OKPYKHOCTD.
Ilpocmetiwue 3a0auu na nocmpoeHue.

BIIMCAHHOW B yr0JI; PABEHCTBO OTPE3KOB KaCATEIbHBIX

Hcnonvzoeamv memoo I'MT ons doxazamenbcmea meopem 0
nepeceueHuu OUCCEKMPUC V2ll08 MPEY2ONbHUKA U CePeOUHHbIX
NepneHOUKYIAPO8 K CMOPOHAM MPEYeOIbHUKA € NOMOUBIO

ITMT.
OBjaageBarh MNOHATHAMH BIOHUCAaHHOW HW  ONHWCAHHOU
OKPY)KHOCTEW TpEYroJbHUKA, HAXOAUTH LEHTPbBl 3ITHUX

OKPYKHOCTEH € ONIOPOH Ha aJIrOpPUTM IIPABHIIA.

Pemiate OCHOBHBIE 3aJa4H HA IOCTPOCHHE: YIJIa, PABHOIO
JAHHOMY; CEpEMHHOTO NEPINEHANUKYSApa JTaHHOIO OTPE3Ka;
OpsAMOM,  NPOXOIAIEd  4Yepe3  JAHHYH  TOYKY U
NEePIEeHIUKYISIPHON TaHHOW MPsIMO; OMCCEKTPUCHI JaHHOTO
yIia; TPEYroJbHUKOB 110 Pa3Ju4HbIM 3JIEMEHTaM IpHU
HEO0XOIMMOCTH C HANPaBJIAIOLIEH TOMOIIBIO.

3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHSA TEOMETPHH.

IToBTOpEHHUE,
00001IeHHE
3HAHMH
(49)

[ToBTOpeHue u 0000IIEHHE OCHOBHBIX IMOHATHUA M METOJOB
Kypca 7 Kiacca.

Pemath 3a1aun Ha MOBTOpPEHHE, WILIIOCTPUPYIOLIUE CBS3U
MEX/1y pa3INdHbIMH YacTsIMH Kypca.

8 kiacc (e menee 68 u)

HazBaumue
pa3naesa (TeMbl)
Kypca (4ucio
4acoB)

OcHoBHOE coaepxkaHue

OcHoOBHBIE BH/IbI 1eATEJIbHOCTH 00YYAOIIUXCS

YeTpIpEXyroJbHUK
"

[Tapannenorpamm, €ro nNpu3Haky M CBOMCTBa. YacTHblE cirydan
napaiesiorpaMMoB  (TIPSMOYTOJIBHUK, pPOMO, KBajpar),

ux

H300pakaTh U HAXOAUTH HA YEpTEXKaX YETHIPEXYTOJIbHUKH
pa3HbIX BUJOB U UX DJIEMEHTHI.
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(12 4)

MPU3HAKH U cBoiicTBa. Tpanenus. PaBHOOOKas 1 MpsiMOYroJibHast
Tpaneuuu.
Yoeoenue meouanwvi. Llenmpanvnas cummempust

®opmyIHpOBaThH onpeneIeHus: napajuiesorpaMmma,
NpsSAMOYTOJIbHUKA, pomOa, KBajapara, TparelyH, paBHOOOKOMH
Tpaneuuu, IpsMOyrojbHOM Tparneuuu.

Hcnonb3oBaTh mNpH  pelleHMH MNPoOCTedIIMX 3aJa4
IIPU3HAKU U CBOMCTBA: INapajuleorpamMma, MpsiMOYyroJIbHUKA,
pomba, KBajapara, Tpamnelud, paBHOOOKON Tpamenuw,
IIPSIMOYTOJIBHOW Tpanenuu.

I[IpumeHsTH MeTOA yIBOEHUS MEIUaHbl TPEYrOJbHUKA C
OIIOPOM Ha AJITOPUTM IIPABUJIA.
Hcnonb3oBath 1U(pPOBBIE peECYpCHI
CBOMCTB M3y4aeMbIX QUTYP.
3HaKOMHUTBHCS C UCTOPHUEN Pa3BUTHSA I€OMETPHUH.

I UCCIIEAOBaAHUA

Teopema dasieca
U TeopeMa o
NPONOPLUOHAILH
bIX OTpPe3Kax,
NOJX00HEIE
TPeyroJbHUKHU
(15 g)

Teopema Daneca u meopema o NPONOPYUOHAILHBIX OMPEIKAX.
Cpennsisi TMHUS TpEYroJibHUKA. Tpamenus, €€ cpeansist THHUSL.
Ilponopyuonanenvie  ompesku, NOCMpOeHUe  YemeEpmoco
NPONOPYUOHANLHO20 OMPeE3Ka.

Ceoticmea yenmpa macc 8 mpey201bHuKe.
IlooobHble  mpeyzonbHUKU. Tpu  npusnaka
mpeyzonvHuxos. llpakTuueckoe npuMeHeHue.

nooobus

IIpoBoaAMTH MOCTPOEHUS C TIOMOIIBIO IUPKYJIS U JIMHEUKH C
ucnoyib3oBaHnue  Teopembl  dameca U TeopeMbl O
NPOMOPLUUOHANIBHBIX ~ OTpe3KaX, CTPOUTh  YETBEPTHIU
MPONOPIIMOHATBHBIA OTPE30K C OMOPOM Ha 3PUTEIBHYIO
HaTrJITHOCTb.

HaxoauThs no100HbIe TPEYTOJBHUKN Ha TOTOBBIX YEPTEKAX C
yKa3aHUEM COOTBETCTBYIOUIMX TMPU3HAKOB TMOAOOHS MpH
HEOOXOJMMOCTH C BU3YaJIbHOU OTIOPOHA.

Pemiatp 3agaum Ha noJOOHBIE TPEYrOJBHUKH C MOMOUIBIO
CaMOCTOSITEIBHOTO TIOCTPOCHUSI YepTEeKEed M HaXOXKACHUS
MOJOOHBIX  TPEYroJIbHUKOB  MPU  HEOOXOJUMOCTH  C
HAIPAaBIAONIEH TOMOIIBIO.

IIpoBoaNTH 10KA3aTENBCTBA C UCIOJIB30BAHUEM MPU3HAKOB
noI00MsI HECIOXKHBIX T€OMETPHUECKUX 3a/lad C OIMOpoil Ha
AITOPUTM y4eOHBIX JEHCTBHIA.

IIpuMeHATH  TOJIyYEHHBIE  3HAHUS  [PU  PELICHUU
TEOMETPUYECKUX M MPAKTUYECKUX 3a/1a4 MPU HEOOXOAUMOCTH
C HaIpapJsIoLIEN TOMOIIBIO.

3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHSA TEOMETPUH.
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Iiomans.
Haxo:xnenue
miomaaen
TPEyroJbHUKOB

U MHOTOYT0JIbHBIX
¢uryp. ILnomaan
no00HbIX puryp
(14 g)

[Tonsitre 06 001Iel TeopHH MIIOIA/IH.

@opmynbl A TUIOMIAMU TPEYroJIbHUKA, TapaieorpaMma.
OmHoweHnue niowaoeu mpeyeoibHUKO8 ¢ 00WUM OCHOBAHUEM
unu odowell 6bICOMOoI.

Buoiuucnenue nnowaoeii croscnvix ueyp uepes pasdouenue Ha
yacmu u docmpoenue.

[Tnomaau guryp Ha kieTyaToit Oymare.

[Tnomanu nono6HeIX Guryp. Beruucinenue miomranei. 3amaqn ¢
MPAKTUYECKUM COJIEpKaHueM. Pewenue 3adau ¢ nOMOWbIO
Memooa 8CnomMo2amesibHou NioUAoU.

OsJajgeBaTh NEePBUHYHBIMHM MpeEACTaBJEHUAMHU 00 oOImei

Teopuu IUomwam (Mepbl), (OPMYJMPOBATH CBOIICTBa
IUIOLIA/IU, BBISICHSTh UX HATJISIAHBIN CMBICIL.

[TpumensTb  Qopmynbl  IUIOIIAJM  HapajuielorpaMma,
TPEYroJbHUKA, Tpameuud C ONOpPOH Ha CIPABOYHYIO
UH(POPMAIIHIO.

I[IpumensaTh bopMyIbl iouiaau BBIITYKJIOTO

YEeThIPEXYrOJIbHUKA Yepe3 JAUaroHalu M Yroj MEXIy HUMHU C
OTIOPO# Ha CIIPABOUYHYIO WH(OPMAIIUIO.

Haxoaute 1uomanu ¢uryp, n300paxEHHbIX Ha KIET4aTOM
Oymare, MCI0JIb30BaTh pa30MEHUE HAa YaCTH U JOCTPOEHHE.
Pa30oupats npumepsl UCIOJIB30BAaHUS BCIIOMOTaTEIbHOU
IUIOLIA/IN IS PELIEHUsI TEOMETPUYECKUX 3a/1ay.

HaxoauTs momanu mOAOOHBIX (GUTYP C OIOpOH Ha
CIIPaBOYHYIO0 HH(POPMAIIHIO.

BbIYuCcaSITh [UIOIAAN PA3IMYHBIX MHOTOYTIOJIbHBIX (DUTYP.
Pemathb 3aa4m Ha IUIOIIAb C IPAKTHYECKUM COJEPKAHUEM
IIOCJIE COBMECTHOT'O aHAIN3A.

Teopema
IMudaropa n
Hayaja
TPUTOHOMETPUH
(10 g)

Teopema Iludaropa, e€ nOKa3aTenbCTBO W HPUMECHEHHE.
Oo6parnas Teopema ITudaropa.

OmpeneneHue TPUTOHOMETPHUYECKUX (YHKIHUH OCTPOTO yria,
TPUTOHOMETPUYECKHUE  COOTHOIICHHS B  NPSIMOYTOJIEHOM
TpeyrojibHuKe. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
CooTHOWmIEHNST ~ MEXIy CTOPOHAMH B  HPSMOYTOJBHBIX
TpeyrojbHuKax ¢ yriaamu B 45° u 45°; 30° u 60°.

®opmynupoBate Teopemy lludaropa, menmosabzoBatbh €€ B
MPAKTHYECKUX BBIYUCICHUSAX.

Bnazners NOHATUSIMU TPUTOHOMETPUUYECKUX (DYHKIIUI OCTPOTrO
yria, IpoOBepATh UX KOPPEKTHOCTb.

BbIBOANTH  TPUTOHOMETPUYECKHUE  COOTHOIICHHUS B
NPSIMOYTOJIBHOM TPEYrOJbHUKE C OMOPOW Ha CIPABOYHYIO
uHpopMaIuio.

HccienoBath  COOTHONICHHWSI  MEXKIYy  CTOPOHAMH B

MPSIMOYTOJIBHBIX TPEYroJIbHUKAX C yriamu B 45° u 45°; 30° u
60° ¢ HanpaBAIOIIEH TOMOIIBIO.

Hcnoan3oBate  GopMynbl  OpUBEICHUS U
TPUTOHOMETPUUYECKOE TOXKAECTBO IS HAXOXKICHUS
COOTHOIIEHUI MeX1y TPUTOHOMETPUYECKUMH (YHKIUIMU
pa3IMYHBIX OCTPBIX YIVIOB C ONOPOW Ha CIPABOYHYIO

OCHOBHOC
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UH(POPMAILIHIO.

IIpuMeHSITH TOJIY4YEHHbIE 3HAHUS U YMEHHUS NPU PELICHUU
IPAKTUYECKUX 3a7ad (Ipu HEoOXOAMMOCTHM C OIOpOH Ha
QITOPUTM IIPABUJIIA).

3HAKOMMTBCS € HCTOPUEH Pa3BUTHS [EOMETPUH.

Yrabl B BrivcaHHBIE M LEHTPAJIbHBIE YIUIBI, YIOJl MEXAY KacaTeabHOU U | @opMyJIHPOBATH OCHOBHBIC OIPEACICHUS, CBS3aHHBIC C

OKPY’KHOCTH. XOPJIOH. yrilaMu B Kpyre (BIUCAHHBIN yroJl, IEHTPaIbHBINA yTO).

Bnucannbie VTbl MKy XOpAaMHu U CEKYIIIUMHU. HaxoauTh BIMCaHHBIC YIJIbI, OMUPAIOIIUECS HA OJHY AYTY,

U ONHCAHHBbIE Bnucanubie n onucaHHbIE YETHIPEXYTOJBHUKHU, UX MPU3HAKU U | BBIYMCJISTD YIJIBI C IOMOIIBIO TEOPEMBI O BIIMCAHHBIX yIilax,

YeThIPEXyroJbHUK |CBoOiicTBA. [IpuMeHeHne OSTUX CBOWCTB TMpPU  PEHICHUU |TEOPEMBbI O BIIMCAHHOM YETBHIPEXYTOJBHUKE, TEOPEMBI O

u. T€OMETPUUECKHX 3a/1a4. HEHTPAIHHOM yIjie TPH HEOOXOJAMMOCTH C BHU3YAIbHOU

KacartenbHble B3anmHoe pacnonokeHue IIBYX OKpyxkHocteu. Kacanue | omopoi.

K OKPYKHOCTH. OKPY>XKHOCTEH. HccenenoBarhb, B TOM YHCIIE C TOMOIIBIO ITU(PPOBBIX pECYPCOB,

Kacanue BIMICAHHBIC W ONMCAHHBIE YETHIPEXYTOJbHUKH, BHIBOAUTH MX

OKpY’KHOCTeH CBOWCTBA U MPU3HAKY MOCIIE COBMECTHOIO aHAJIN3a.

(13 9) Hcnoab30BaTh 3TH CBOWCTBA M TMPU3HAKK TPH PEIICHUH
3aza4.

IloBTOpEHHE, IloBTOpEHHE OCHOBHBIX MOHATHH M METOJOB KypcoB 7/ U 8 |PemaTh 3agauym Ha NMOBTOPEHHE, WLTIOCTPUPYIOIIHE CBS3H

00001meHne KJIacCOB, 000011IeHNEe 3HAHUI. MEXy Pa3IudHbIMH YaCTSIMHU Kypca.

3HAHMH

(4 9)

9 knacc (He MeHee 68 )

Ha3Baumue
pasaeJia (Tembl)
Kypca (4ucio
4acoB)

OcHoBHOE coaepxkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00YYAIOIIUXCSH
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Tpuronomerpusi. | OnpeneneHue TpUroHOMETpUuecKuX (QyHKIUHA yrinoB oT 0° no|Popmy/jJHpoBaTh  ONpefieJleHUs]  TPUTOHOMETPUUECKHX
Teopembl 180°. Kocunyc u cHHYC mpsiMOoro M Tymoro yria. Teopema|(yHKIMI TymbIX M HPSIMBIX YIJIOB C BH3YaJlbHOM OMOPOW.
KOCHHYCOB H kocuHycoB. (OO000mEHHas) TeopemMa CHUHYCOB (C paauycom|PopMylInpoBaTh TEOPEMY KOCUMHYCOB M TE€OPEMY CHHYCOB (C
CHUHYCOB. OTIMCAHHOM OKpY)XKHOCTH). Haxosk/IeHue JUTHH CTOPOH U BEJTUYHH | PaIHyCOM ONMCAHHON OKPYXKHOCTH).
Pemenue YIJIOB TPEYrOJIbHUKOB. Pemiatp TpeyrosibHUKM € ONOPOMl HAa AITOPUTM YUEOHBIX
TPeyroJbHUKOB dopmyna MIOMEAAN TPEYTOJIbHUKA Yepe3 JIBE CTOPOHBI U YroJI | A€HCTBUM.
(16 1) Mexay HUMu. @opmyrna MIoiaay YeTbIpEXYrojJbHUKa yepe3 ero | Pemars  mpakTuyeckue  3aJayM, CBOAsIIHeCs] K
JIMAarOHAIH U YTOJ MEXTy HUMH. HAXO0KIeHUI0 PA3JIHYHBIX 3JIEMEHTOB TPEYroJbHUKA.
[IpakTHdyeckoe MpuMeHEeHNe TOKa3aHHBIX TEOPEM.
IIpeo6pa3zoBanme |[lonamue o  npeoOpazosanuu  NOOOOUAL. OcBauBarsb MOHSITHE npeoOpazoBaHus noaoous.
noaoousi. CoomeemcmeenHvle 21emenmsl NOOOOHLIX huzyp. HccienoBaTh OTHONICHUE JTMHEWHBIX JIEMEHTOB QUTYp TIPH
Metpuyeckue Teopema o0 npoussedeHuu ompe3ko8 xopo, meopema o |npeodpazoBanum noaoo6us. Haxoaurs npumepsl moaobus B
COOTHOILIEHUSI B npouseedeHul OmpesKo8 CeKywux, meopema o Keadpame|OKpyXKarollen AeHCTBUTEIbHOCTH.
OKPY>KHOCTH kacamenvrot. Ilpumenenue  pewenuu 2eomempudeckux 3aday. | Boigooums mempuueckue coomnouienus mexicoy ompesKamu
(10 v) X0pO, CeKyUWUx U KacamenbHulX ¢ UCHONb308AHUEM BNUCAHHBIX
Venos8 u N0OOOHBIX MPeY20NbHUKOS.
Pewams ceomempuueckue 3adauu u 3a0ayu u3 peanrbHOuU
JHCUZHU C UCNOTIL30BAHUEM NOOOOHBIX MPEY2OTbHUKOS.
BekTopnbi Omnpenenenre BEKTOPOB, CI0KEHUE U Pa3HOCTh BEKTOPOB, Hcnonb3oBaTh BEKTOPHl KaK HaIpaBJICHHBIE OTPE3KH,
(12 g) YMHO>KEHHUE BEKTOPa HA YUCJIO. HCCJIeI0BATH Ir€OMETPUYECKUMA (mepemernenue) u

DU3NYECKUH U TEOMETPUUECKUI CMBICII BEKTOPOB.
Paznoxenue BekTopa Mo JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunats! BekTOpa.

CkasipHOE TIPOM3BEJACHUE BEKTOPOB, €r0 NMPUMEHCHHE IS
HAXO0XACHUS JUTHH U yIJIOB.

Pemrenne 3a1a4d ¢ TOMOIIBIO BEKTOPOB.

[IpuMeHeHne BEKTOpPOB AJisl peUIeHUs 3a]a4 KMHEMaTUKHU U
MEXaHHUKH.

bu3ndeckuii  (Cuiia) CMBICIIBI
BOIIPOCHBIH TUIaH.

3HaTL omnpedeleHHsi CYMMbl U Pa3HOCTH BEKTOPOB,
YMHOCHUS BEKTOpa Ha YHCIIO, HCCIIe0BATH
TFEOMETPUYCCKUN M (PU3HMUYECKHI CMBICIIBI 3TUX OTIEPAIUii.
Pemath, reoMeTpHuecKHe 3aadyd €  HCIOJb30BaHHEM
BEKTOPOB.

PackiaapiBaTh BEKTOP MO ABYM HEKOJUTHHEAPHBIM BEKTOPaM.
Hcnonb3oBaTh  CKansipHOE  MPOU3BEACHHE  BEKTOPOB,
BBIBOJUTH €TO OCHOBHBIE CBOWCTBA.

BoiuncasTs cCymMMy, pa3HOCTh U CKalSipHOE MPOU3BEACHUE

BEKTOPOB C OINOpPOH Ha
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BEKTOPOB B KOOPAUHATAX.
I[IpuMeHATH CKaJISIpHOE MPOU3BEACHUE I HAXOXKICHUS
JUTH U YTJIOB.

JexapToBBbI JlexkapTOBbI KOOPIMHATHI TOUEK Ha MJIOCKOCTH. OcBanBaTh NOHSITHE MPSIMOYTOJIHLHOM CUCTEMBI KOOPIMHAT,
KOOPAUHATHI Ha | Vpasnenue npsmoti. YrioBoi Kod(p(UIIUMEHT, TaHTEHC Yria |JEeKapTOBBIX KOOPIUHAT TOUKH.
IUIOCKOCTH HaKJIOHA, TapaJuleJIbHbIE U MEPIEHIUKYIISIPHBIE MTPSIMBIE. HccnenoBath ypaBHEHUE IPSMOI U OKPYKHOCTH C ONIOPOil Ha
(CR)) VYpaBHeHHe OKpyKHOCTH. HaxoxaeHne KOOpJAWHAT TOYEK | BOIPOCHBIM IUIaH.
MIepPECEUCHUS] OKPYKHOCTH U TIPSIMOM. Haxomuts 1eHTp 1 paanyc OKpyXHOCTHU IO €€ ypaBHEHHUIO.
MeTo1 KOOpAMHAT IPU PELLIEHUN T€OMETPUUYECKHUX 3aau. PemaTh 3a1auM Ha HAXOXK/IEHUE TOUYEK TIEPECEUCHUSI PSIMBIX
Hcnonb3oBanne MeTo1a KOOPAWHAT B MPAKTUYECKHUX 3a7adax U OKPY’KHOCTEH C MOMOIIBI0 METO1a KOOPAUHAT.
Hcnonb3oBarh cBoCTBA YrioBoro kosg¢uuueHTa npsamoi
OpU peUIeHUH 3aJay, I ONPENeNICeHUs PaclOI0KEeHHs
PSIMOM.
IIpuMeHSATh KOOPAUHATHI TIPU PEIICHUH T€OMETPUICCKUX U
MPAKTUYECKUX 3aJla4, JUIsl TOCTPOEHUS MaTeMaTUYeCKHX
MOJIEJIEH peabHBIX 3a7a4 («METOI KOOPAUHATY).
Ionb30BaTbed  JJIsI  MOCTPOCHHST W MCCIEAOBAaHMIA
M (ppOBBIMU peCypcamH.
3HAKOMHUTBCH € HCTOPUEN PA3BUTHS TEOMETPUH
I[IpaBuiabHbIe [IpaBusibHBIE MHOTOYrOJIBHUKH, BBIYMCICHHE HX 3JIEMEHTOB.| MopMYyJHMpPOBATH ompe/esieHue MIPaBUJIbHBIX
MHOIOYIroJIbHUKHM. (Yucino m W MHA OKPYXKHOCTU. [[nMHa Oyrd OKPYKHOCTH.|MHOTOYTOJbHUKOB, HAXOAUTH MX DJIEMEHTHI.
Jnuna Panuannas mepa yria. IHonb30BaTHCSl MOHATUEM JIJIMHBI OKPYKHOCTH, BBEIEHHBIM C

OKPY’KHOCTH M
IUI0IAb KPYyra.
Boruucienue
Jiomaaen

(84)

[Inomans kpyra M ero 3JIEMEHTOB (CEKTOpa U CETrMEHTa).
Brruncnenue minomaae Gpuryp, BKIIOYAIOLIUX AJIEMEHTHI Kpyra.

IIOMOULIBIO IPABUJIbHBIX MHOIOYTOJIBHUKOB, OIPEIe/sATh
YUCIIO 77, AJIMHY AYTU U paJlaHHYI0 Mepy yria o oOpasiy.
IIpoBoanTh MeEpexon OT paiuaHHOW MEpHI yria K rpalyCHON
¥ Ha000pOT 10 BU3YaJIbHOU OIOpE.

OnpepesasaTh MIOMALL KPyra.

BbiBoauTh (popMyJibl (B rpaJyCHON U paJlaHHON Mepe) Ui
JUIMH JyT, IJIOIIAJed CEKTOPOB U CErMEHTOB C ONOPOM Ha
BOIIPOCHBIN IJIaH.

Boruucaste miuomand ¢GUryp, BKIIOYAIOUIMX 3JIEMEHTHI
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OKPY)KHOCTH (Kpyra) ¢ OTIOpOii Ha CIIPABOYHYIO HH(POPMAIIUIO.
Haxoauts miomany B 3aa4ax peajbHOM )KU3HU.

JABuxenust Tonamue o dsudxcenuu niockocmu. Pa3oupary  mpumepsl,  WUIIOCTPUPYIOIIUE  TOHSATHUSA
IUIOCKOCTH llapannenvholii neperoc, nosopom u cummempus. Ocu u yenmpul | IBUKEHUS, HEHTPOB U 0CEHl CUMMETPHH.
(6 v) cumMMempuu. ®opMyIHpOBaTh OIPEACICHUS IMapaJINbHOIO IEpeHoca,
IIpocmetiwiue npumenenus 6 peweHuu 3a0au. MOBOPOTa WU OCEBOW CHMMETPUM C BH3YyalbHOW OMOPOM.
HaxoanTh HEMoABMKHBIE TOUKH 110 00pas3Ily.
HaxoauTh 1IEHTPBI U OCH CUMMETPUI NpoCTeHIIuX puryp no
obpasiy.
Ilpumenamp napannenvHvlli NEPEHOC U CUMMEMPUIO NpuU
PpeuleHuU 2eoMempuyeckux 3a0a4 (pazoupams npumepul).
Hcnonvzosams ona nocmpoenus u ucciedosanull yugposvie
pecypchi.
IloBTOpEHUE, [loBTOpEHHE OCHOBHBIX MOHATUH U METOAOB KypcoB [—9 |OmepupoBaTh MOHATHAMM: QUrypa, TOYKA, MPSMas, YroJI,
00001meHne, KJIacCOB, 0000IIICHNE U CUCTeMAaTH3aI1s 3HAHUH. MHOTOYTOJILHUK, PaBHOOCAPEHHBII W  PAaBHOCTOPOHHUM
cucrematusanusi  |[Ipocteitmime reomerpuueckue GUIYpsl M UX CBOMCTBA. | TPEYTrOJbHHKH, MPSAMOYTOJbHBIN TpPEyroJbHHUK, MeauaHa,
— N3mepeHune reoMeTpuyeCcKuX BEIUYHH. OuccekTpuca M BBICOTA TPEYTOJbHHKA, MapajieiorpaMmm,
(7 u) TpeyroyibHUKY. poMO, MPSMOYTrOJNBHUK, KBaJpaT, Tpanenus; OKPYKHOCTb,

[lapannenbHble U NEPIEHIUKYIAPHbBIE TIPSAMBIE.

OkpyxHOCTh U Kpyr. ['eomeTpuyeckue MOCTPOEHUA. YTIIbI B
OKPY)KHOCTH. BmnucaHHblE M ONMCAaHHBIE  OKDPYKHOCTH
MHOTOYT'OJIbHUKOB.
[Ipsimast 1 OKPYKHOCTb.
YHeThIpEXYTroIbHUKMU.
YETBIPEXYTOJIbHUKH.
Teopema Iludaropa u Havana TpuroHomerpuu. Pemenue o0mmx
TPEYTOJIbHUKOB.

[IpaBunbHBIE MHOTOYTOJIBHUKH.

IIpeob6pazoBanus miockoctu. Jpmwxenus. [lonodue. Cummerpus.
[Tnomans. Beruncnenue miommaneit. [lnomanu nogoOHeIX duryp.
JlexapTOBBI KOOPAMHATHI HA TUNIOCKOCTH.

Bnucannsie n OIIMCAaHHBIC

KacaTeJIbHas, paBEHCTBO U Noj00ue (uryp, TpeyrojibHUKOB;
NapajuieIbHOCTh M MEPHEHAUKYISPHOCTh MPSIMBIX, YroJ
MEXAYy NpPSIMBIMH, CHUMMETPUS OTHOCUTEIBHO TOYKU U
OpsIMOM; JUIMHA, PACCTOSHUE, BEJIMYMHA YIa, IUIOWAb,
epUMeTp.

Hcnoab3oBarh  dopMybl: 1mepuMeTrpa U IUIOHIAAU
MHOTOYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH U TUIOIIATN Kpyra,
00BbEMa MPAMOYTOJILHOTO MapalljieNenuneaa.

OnepupoBaTh NOHATHAMH: TPSAMOYTOJbHas  CHUCTEMA
KOOPJMHAT, BEKTOp; MCIOJb30BaTh JTH TMOHATUA JiA
MPEACTABICHUS JaHHBIX U PEIICHMs 3aJady, B TOM YHUCIE U3
JIPYTUX y4eOHBIX MPEIMETOB.

Pemiate 3amauM Ha TOBTOPEHHE OCHOBHBIX MOHSTHIA,
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BekTops! Ha IIIIOCKOCTH.

WJUTIOCTPALIMIO CBSI3EM MEXKIY pa3jIMYHbIMU YacTsIMH Kypca.
BriOupaTs MeTOA [U1s peLICHU 3a/1a4u.
Pemartnb 3a1a4n 13 NOBCEAHEBHOM KHU3HU.

TEMATHUHYECKOE IINTAHUPOBAHHUE YYEBHOTI'O KYPCA «BEPOATHOCTb U CTATUCTUKA»
7xnacc (He meHee 34 4)

Ha3Banmue
pasnaesa (TeMbl)
(4nci10 Yacon)

OcHoOBHOeE coep:KaHue

XapakTepucTHKA 1eATEJIbHOCTH 00Y4arommXcst

IIpencraBienue

JaHHBIX
(7 w)

[IpencraBnenne gaHHbIX B Tabnumax. [Ipaktudeckue
BBIUMCIICHUS TIO0 TaOJWYHBIM JaHHBIM. V3BieueHuWe W
WHTepHpeTanus TaONIW4YHbIX NaHHbIX. [Ipaktndeckas pabota
«Tabauum.

I'paduueckoe mpencTaBiIcHUE JaHHBIX B BHUJIEC KPYrOBBIX,
CTOJIOMKOBBIX (CTOJIOYATHIX) IUarpaMm. UTeHrne U MOCTPOCHUE
nuarpamm. [Ipumeps! geMorpaduyeckux quarpamm.
[Ipaktuyeckas padora «Juarpammsn.

OcBauBarthb Ha 0a30BOM YPOBHE CIoco0bI
NPEJCTABICHNUS CTaTUCTHMYECKUX JAaHHBIX W YHCIOBBIX
MAacCHBOB C TIOMOIIBIO TaONUI] W JUarpamMm ¢
UCTIOJIb30BAHUEM  AKTYAIBHBIX W  BaXHBIX JIAHHBIX
(memorpagudeckue JTAHHEIE, MIPOU3BOJICTBO
NPOMBIIIICHHON W CEIbCKOXO3IHCTBEHHOW MPOIYKIIHH,
OOIIECTBEHHBIE U IPUPOIHBIC SIBIICHHUS).

H3yuyars meToabl paboThl ¢ TAONMYHBIMH |
rpa)U4ecKUMHU TIPEJICTABJICHUSIMU JITAHHBIX C MOMOIIBIO
U(GPOBBIX PECYpCOB B XOJIe MPAKTHUYECKUX paboT (c
HarpasJIsIoNIel TOMOIIBIO).
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OnucareabHas
CTATHCTHKA

(8 1)

Yucnoseie Habopbl. CpenHee apruMeTnieckoe.

Menuana yrcinoBoro Habopa. Y CcTOHYHBOCTh MEIUAHBI.
[Ipaktuueckas padota «CpenHue 3HAYCHUS.
HauGomnpIiiee u HanMeHbIIIee 3HAYCHUS YUCIIOBOTO Habopa.
Pa3max.

OcBauBaTth Ha 0a30BOM YpPOBHEe NOHSATHS. YHCIOBOH
Habop, Mepa LEHTPaIbHOU TEHICHIMU (Mepa IEHTpa), B
TOM UHCJIE CpesiHee apu(MeTnyeckoe, MeuaHa.
OnuceiBaTh CTAaTUCTUYECKHE JIAHHBIE C IOMOIIBIO
cpeaHero apu(MeTHYecKoro ¥ MeAauaHel. Pemats 3amaun
(C HCIIOJIb30BAaHMEM 3PUTEIBHON HArJSITHOCTH —W/HITU
BepOaIbHOM ONOpHI)

HN3y4yath cBOMCTBAa CPEIHUX, B TOM YHCIIE C ITOMOIIBIO
M(POBBIX PECYpPCOB, B XOJ€ MPaKTUYECKUX padoT, (c
HaIPaBJIAIONIEN TOMOIIIBIO).

OcBauBaTh Ha 6a30BOM YPOBHe MOHATHSA: HauOOIbIIEE
Y HaMEHbIIee 3HAYEeHUS YHCIOBOIO MAacCHBa, pa3Max.
PemaTh 3apaum Ha BBIOOD criocoba omucaHUs TaHHBIX B
COOTBETCTBUM € TMPHUPOJOM  JaHHBIX M  LEJIsAMHU
MCCJIEIOBAHUS C HAIIPABJISIONIEH TOMOIIBIO.

Cayuaiinas
U3MEHYUBOCTH
(6 w)

Cnyuatinas uzmenuusocms (npumeput). Yacmoma 3nauenuii 8
Mmaccuge dannvix. I pynnuposka. I'ucmozpammul.
Ipaxmuueckas paboma « Cryuainas u3smeH4ugoCcms ».

Oceausamv ROHAMUA. YACMOMA 3HAYEHUL 6 MAcCcuge
OAHHbBIX, SPYNNUPOBKA OAHHBIX, 2UCTNOZPAMMA.

Cmpoump cucmozpammvl no 0opazyy

Ocsausamsb cpaguueckue npedCmasieHusi pa3HuIX 6U008
CYUAUHOU UBMEHYUBOCIU, 6 MOM YUCIe C NOMOWbIO
Yyugposwix pecypcos, 8 xooe NpaKmuueckou pabomol.

BBenenue B
Teopuro rpados
(4 9)

I'pagh, eéepuuna, peopo. Ilpedcmasnenue 3a0ayu ¢ nOMoOwbIO
epagha. Cmenenw (s8arenmuocms) sepuiunvl. Hucio péoep u
cymmapuas cmenenv gepuiun. Llenv u yuxn. Ilyme 6 epage.
Ilpeocmasnenue o césasnocmu epaga. O6x00 epagha (diinepos
nyms). [Ipeocmasnenue 06 opueHmupo8anHvix epagax.

Ocsausamv nonamusn. zpagp, eepuiuna epaga, peopo
epagha, cmeneHs (8a1eHMHOCHb BEPULUHDBL), YENDb U YUKIL.
Ocsaueams nonamusa: nymo 8 cpaghe, 3u1epos nymo,
00x00 epagha, opuenmuposanHwlil epag.

Obcyscoams peuienue 3a0auu Ha NOUCK CYMMbICeneHeu
sepuiun epagha, Ha nouck obxooa epaga, Ha nouck nymeti
6 OPUEHMUPOBAHHBIX 2PAPaAX ¢ HANPABTIOUel NOMOWBIO.
Oceausams cnocodvl npeocmaeneHusi 3a0a4 U3 Kypca
aneebpul, ceomempuu, meopuu 8ePoOMHOCMEl, OpYeux
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npeomemos ¢ nomowwlo  2paghos  (Kapmel, Cxembl,
neKmpuyeckue yenu, QyHKYUoHaIbHble COOMEEMCcmes)
HA npumepax.

BepositHOCTB M

Cnyuatinolti onvlm u caydaunoe codovimue. Beposmnocmov u

Ocsausamb NOHAMUA. CIYUAUHBIU ONLIM U CAVYAUHOE

4acTrora yacmoma cobvimus. Ponv manoseposmuvix u npaxmuyecku | coovimue, MAi08eposmMHOE U NPAKMUYECKU 00CMOBePHOe

CJIYYaHOT O 00CmosepHbLX cobbIMuULL 8 npupooe u 8 oouecmee. Monema u | cobvimue.

coObITHA USpaIbHAsL KOCb 8 Meopull 6epOSIMHOCMELL. H3yuamo 3nayumocmsv Manoeposmuuvix cobvimuil 8

(49 Ilpakmuueckas paboma « Hacmoma evinadenus opiay. npupooe u obujecmsee Ha BANCHLIX Npumepax (asapuu,
HecuacmHvle cryyau, 3awuma NepCOHANbHOU
uHgopmayuu, nepedaia OaHHIX).
H3yyams ponv knaccuueckux 8eposimHOCMHbIX Mooenetl
(MoHema, uspanvbHas KOCms) 8 Mmeopuu 8ePoAMHOCMEl.
Habénwoams u uzyuame uacmomy coobimuii 8 npoCmulx
9KCNEPpUMEHMAX, 8 MOM YUCIe C NOMOWbIO YUPPOBbIX
Dpecypcos, 8 xo0e npakmuyeckol pabomul.

O606menue, IIpencraBnenne  paHHbIX.  OnucarenbHas — craTucTuka. | [IoBTOPATH W3ydYeHHOE W BBICTPAMBATHL CHCTEMY

KOHTPOJIb BeposTHOCTB ci1y4aitHOTO COOBITHSI. 3HAHUM.

59) Pemath 3aga4u Ha peiCTaBICHUE U OTIMCAHNUE TAHHBIX C

MOMOUIBI0 M3YYCHHBIX XapaKTEPUCTUK C HAIpPaBIIAIOIIEH
MTOMOIIKIO.

Oo6cy:xknaTb npuMepbl CIy4aifHBIX COOBITHH,
MaJIOBEPOSATHBIX U MPAKTHUUECKHU IOCTOBEPHBIX CITy4alHBIX
COOBITHIA, X POJIU B MPUPOJE U )KU3HHU UEIOBEKa

7 kaacc (He meHee 34 1)

Ha3zBpanue
pa3aeJia (TeMbl)

OcHoBHOe coaepkaHue

XapakTepucTHKA JeATeJLHOCTH 00y4ar0LINXCs
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(4HCI10 YacoB)

IToBTOpEHUE
Kypca / kjiacca
(4 1)

[IpencraBnenne  paHHbIX.  OmnucarenpHas  CTATHUCTHKA.
Crnyuaiinast ”3MeHUYMBOCTh. CpeiHuE YUCIOBOTO Habopa.
Canyuaiiable coObiTus. BeposiTHOocTH 1 yacToThl. Kitaccuueckue
MOJIENIU TEOPUH BEPOSITHOCTEN: MOHETA U UTpajibHasl KOCTb.

IToBTOPATH H3YyYEHHOE U BBICTPAMBATh CUCTEMY3HAHUI.
Pemars 3agmaum (Mo BU3yaJIbHOW  omope) Ha
IpEJICTaBICHUE U ONHMCAHME JAHHBIX C ITOMOLIBIO
M3YYEHHBIX XapaKTEPUCTHUK.

Pemars 3amaum (mo BuU3yaJIbHOWl  omope) Ha
IpEJICTaBICHUE TPYINIUPOBAHHBIX JAHHBIX M OINHCAaHUE
CIy4ailHON U3MEHYUBOCTH.

Pemars 3agaum (Mo BU3yaJIbHOM 0II0OpPe) HAOTIPEICIICHUE
YaCTOTHl CIIy4alHBIX COOBITHUH, OOCYXJICHHE MPUMEPOB
CIIy4allHbIX COOBITUH, MAaJIOBEPOSITHBIX M MPaKTHUYECKU
JIOCTOBEPHBIX CIyYalHBIX COOBITUH, UX POJIUB MPHUPOJAE U
YKU3HU YeJIOBEKa.

OnucarejbHas Omxknonenus. ucnepcus uucnogoeo nabopa. Cmanoapmuoe | Oceausamv RNOHAMUA: OUCNEPCUs U CMAHOAPMHOE
CTATHCTHKA. OMKIOHeHUe YUC08020 Habopa. [{uazpammsl pacceusanusl. OMKIOHEHUe, UCNOTb308AMb MU XAPAKMEPUCMUKU OIS
PaccenBanmue ONUCAHUSL PACCeUBAHUS OAHHDIX.
JaHHBIX Yuacmeoeamv 6  obcyyucoenuu  cunomeszvt 00
(49 omcymcmeuu UIU  HAIUYUU  C8A3U N0 OUASPAMMAM
pacceusamuis.
Cmpoums Ouazcpammvl pacceu8auusi nNo UMEHOUJUMCS
OaHHBIM, 8 MOM YUCTe C NOMOWbIO KOMIblomepa (nocie
COBMECMHO20 AHANU3Q).
MHoKecTBa MHoxecTBO, MoAMHOkecTBO. Onepanuu Haj MHOXkecTBamu: | OcBaMBaTh MOHSATHA. MHOXKECTBO, JIEMEHT MHOKECTBA,
(49 o0beIMHeHNe, epecedeHue, nonoaHenne. CBoiicTBaonepanuii | MOJAMHOMXKECTBO.
HaJl MHOXECTBAMH: TI€PEMECTUTEIbHOE, COYETAaTeIbHOEe, | BHIMOJIHATHL onepauuu HaJ MHO>KECTBaMU:
pacnpenenuTenbHOE, BKIIFOUEHHUS. o0beMHEeHNe, TIepeceveHne, JOMoJHEeHue (Mo 00pasity).
I'padmyeckoe nmpencraBIeHHEe MHOXKECTB. Hcnoan3oBaTh CBOMCTBA: MEPEMECTUTEINIBHOE,
coueTaTeNIbHOE, pacHpeeNuTeIbHOe, BKIIOYEHUs (C

HCIIOJIb30BAHHUEM BI/I3yaJIBHOI>'I OHOpBI).
Hcnoas3oBarh rpa(quecxoe MMpEACTaBJICHUEC MHOXKCCTB
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IIPU ONHCAHWM pEAIbHBIX IIPOLECCOB M SIBICHUM, IIpHU
pELICHUH 3324 U3 JPYruX y4eOHbIX IPEAMETOB U KypCOB
(c MCroJIb30BaHUEM BU3YaJIbHOM OIOPHI).

BepositHOoCTh
CJIy4aiiHOT 0
coObITHUS

(6 1)

DOneMeHTapHbIe COOBITHSL. Cnyuaiinbie COOBITHSL.
bnaronpusTcTBytomue aneMeHTapHble coObiThs. BepositHocTH
coObITHI. ONBITEI C PABHOBO3MO>KHBIMH 3JIEMEHTapHBIMU
coObITusiMU. CirydaifHbIi BBIOOD.

[IpakTuueckas pabota «OMBITE ¢ PABHOBO3MOKHBIMHU
3JIEMEHTAaPHBIMU COOBITUAMI.

OcBauBath Ha  0a30BOM  YpOBHe  INOHATHA:
JJIEMEHTapHOE COOBbITHE, CIy4yaillHOe CcOOBITHE Kak
COBOKYITHOCTb ~ OJIarONPUATCTBYIOIIUX  3JIEMEHTapHBIX
COOBITHI, PABHOBO3MOKHBIE 3JIEMEHTAPHBIE COOBITHS.
Pemath 3aga4m Ha BBIYUCIIEHUE BEPOSITHOCTEHN COOBITHUI
[0 BEPOSATHOCTSIM DJIEMEHTApHBIX COOBITUN CIy4ailHOro
omnbITa (C HUCMOJIb30BAHUEM 3PUTEIBLHOM HATJISIHOCTH
U/Wiau BepOaIbHOM OTIOPHI).

Pemath 3aga4m Ha BBIYUCIIEHHE BEPOSITHOCTEH COOBITHI
B ONBITaX C PaBHOBO3MOXXHBIMH  3JIEMEHTapHBIMU
COOBITHSIMHM, B TOM 4YHCII€ C TMOMOIIBIO KOMIbIOTEpA (C
UCMOJb30BAHUEM  3PUTEIbHOM  HArJSAHOCTH  W/WIH
BEepOAIBLHOM OTOPHI).

IIpoBoauTh M M3y4aTh ONBITHI C PAaBHOBO3MOYKHBIMU
JIEMEHTAPHBIMU COOBITHSIMU (C UCIOJIB30BAHUEM MOHET,
UTpaIbHbIX KOCTEH, JIPYTUxX MOJIEIICH )
B XOJle¢ MpaKTHYeCKOW paboThl (C MCII0JIb30BAaHUEM
BU3YaJIbHOU OTIOPBI).

BBenenue
Teopuro rpagos
(4 9)

B

llepeso.  Cesoiicmea  Oepesa:  eOUHCMBEHHOCMb  NYmMU,
CyuWecmeosanue SUcaYell BepuiUnbl, C85A3b MeHCOy UUCIOM
gepuiun U yuciom péoep. Ilpasuno ymuoicenus.

Ocseausamb noHamua. Oepedo Kaxk zpag Oe3 yuxua,
sucsa4asn sepuunHa (1ucm), 6emeb oepesa, nymv 6 oepese,
ouamemp oepesa.

H3yuame ceolicmea Oepesa: cywecmgosanue sucayel
8epUuIUHbl, €OUHCINBEHHOCMb  NYMU  MedHcoy  08YMs
BEPULUHAMU, CB53b MENCOY YUCIOM BEPUIUH U HUCTIOM
péoep.

Yuacmeoeamo 6 o6cyscoenuu pewnenus 3a0auu na nouck
u nepeuucieHue nymeii 6 oepege, onpedeieHue Hucia
sepuiun unu pébep 8 depege, 06x00 bUHAPHO20 depesa, &
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mom yucie ¢ NPpUMeHeRUueM npasuiad YMHONCEHUA.

CayuaiiHbie
COOBLITHSA

(8 1)

Ilpomusononoocrnoe  cobvimue.  Juacpamma  Dunepa.
Obveounenue u nepeceuenue cobvimui. Hecoemecmuvie
coovimusi. @opmyna crogcenus eeposmuocmeti. Ilpasuno
VMHOJMCEHUsI  geposamHocmen.  Ycnoenas — eeposimHocmb.
Heszasucumvie  cobwimus.  I[IpeOocmaeénenue — ciyyainozo
9KCnepuMenma 8 auoe oepesa.

Ocseaueamv RNOHAMUA. 63AUMHO NPOMUBONONONHCHBIE
cobvimus, onepayuu HA0 coobvlmusMU, 00beouHeHue U
nepeceuenue coovimuti, ouazpamma Jinepa (dunrepa—
Benna), coemecmuvie u Hecoemecmmuvie cooblmusl.
H3yuamb meopemut 0 seposmuocmu 00beOUuHeHus: 08yxX
coovimutl ((hopmyivl CLONHCEHUS BEPOSMHOCHEN).
Yuacmeoeams ¢ o6cyncoenuu pewrenua 3aoauu, 6 mom
yucie meKcmogule 3a0a4u Ha onpeoeneHue 8eposimHocmell
00veouHenuss U nepecedenus CcoObIMUll ¢ NOMOULIO
yucnogol  npamou, ouazpamm  Dinepa,  opmyavi
CILOJHCEHUS BEPOSIMHOCTEN.

Ocsaueamo noHAmMUA' npaguio VMHONCEHUS
8eposimHocmell, YCI08HASl 8EPOAMHOCHb, HEe3A8UCUMbIE
cobObImus 0epeso CIy4auHo20 Onvlmd.
H3yuamb  ceoiicmea  (onpedenenus)
cobbrmuil.

Yuacmeoeamov ¢ oocyyncoenuu pewenusa 3adauu Ha
onpeoeiieHue U UCNOIb308AHUE HE3ABUCUMBIX COObIMULL.
Yuacmeoeamov ¢ oocyyncoenuu pewenusa 3adauu Ha
HOUCK 8EPOAMHOCMElU, 6 MOM HYUCIe YCIOBHbIX, C
UCNONIL308AHUEM Oepesa CYYAliHO20 ONnbimd.

He3a6UCUMbLX

0O60011eHHE,
KOHTPOJIb
(49)

[IpencraBnenne ganHbix. OnucarenbHas CTaTUCTHKA. ['padsbl.
BepositHOCTB CIIy4aifHOTO COOBITHSL. DneMeHTHI
KOMOHMHATOPHUKH.

IloBTOpSITH U3yueHHOE U BBICTPAUBATH CHCTEMY
3HAHUM.

PemaTh 3a1a4u Ha IpeICTABIICHUE ¥ OTTMCAHUE JIAHHBIX C
IIOMOIIILIO M3YYEHHBIX XapaKTEPUCTHK (c
MCIIOJI30BaHNEM BU3YaILHOM OMOPHI).

Yuacmeoeamv 6 oo6cyncoenuu pewenua 3agaum c
npuMeHeHneM rpados.

Pemiate 3amauMm  Ha  HAXOXJEHHE  BEPOSATHOCTH
CIIy4aiflHOTO COOBITHS TIO BEPOSATHOCTSAM AIIEMEHTapHBIX
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COOBITHI, B TOM YHUCJIE B ONbITAX C PaBHOBO3MOKHBIMHU
3JIEMEHTapHBIMU COOBITUSAMU (C BU3YaJIbHON ONOPOM).
Yuacmeoeamv ¢ obcysyncoenuu pewenusn 3ana4m Ha
HAXOXXJICHUE BEPOSATHOCTEH OOBETMHEHUS U TIEPECCUCHUS
COOBITHI1, B TOM YHCJI€ HE3aBUCUMBIX, C UCIIOJIb30BaHUEM
rpauuecKkux MpeaACTaBICHUN U JepeBa CIydallHOro
OTIBITA.

Yuacmeosamv ¢ obcysyncoenuu pewenus 3anadum Ha
nepevnciieHne KoMOMHaIuMi (Yrciia IepecTaHOBOK, YHCIia
COUYETaHUll), Ha HAXOXKJIEHHUE BEPOSITHOCTEH COOBITUH C
NpUMEHEHUEM KOMOMHATOPHUKHM, B TOM UHCIE C
HCII0JIb30BaHUEM TpeyroyibHuKa [lackans.

8 kiacc (He meHee 34 4)

Ha3Banmue
pasnaeia (TeMbl)
(4nci10 Yacon)

OcHOBHOE coiep:KaHue

XapakTepucTHKA 1eATEJIbHOCTH 00y4arommXcst

IToBTOpPEHUE
Kypca 8 ki1acca
(4 1)

HpeILCTaBJ'IeHI/Ie JaHHBbIX. OmnucarensHas

CTaTUCTHKA.

Omneparuu Haj coObITHAMU. He3aBUCUMOCTh COOBITHIA.

IloBTOPSITH W3YyYEHHOE U BBICTPAMBATH CHCTEMY
3HAHUM.

PemaTh 3a7a4u Ha MpeACTaBICHUE U ONMCAHKUE JAHHBIX.
Pematp 3agauyM  Ha  HAXO0XJICHUE  BEPOATHOCTEH
00BEIMHECHHUSI M TIEpPECeUeHUs] COOBITHH, B TOM YHCIIE
HE3aBHCHMBIX, C  HCIOJb30BaHHEM  TrpapuUecKux
MIPEACTABICHUI U IepeBa CI1y4ailHOTO OMbITA.

Pemath 3a7a4yu Ha mepedrclieHue KOMOWHAIUK (4ucia
MEPEeCTAaHOBOK, YHWCJIAa COYETaHWU), Ha HaXO0XICHUE
BEPOSITHOCTEH COOBITHIA C MpUMEHEHNEM KOMOMHATOPHKH,
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B TOM YHUCJIC C UCIIOJIB30BAHUCM TPCYT'OJIbHUKA ITackamns

DJIeMeHTbI
KOMOUHATOPUKH
(4 1)

KomOunatopHoe mpaBuiao yMHOXeHHs. [lepecTaHOBKH.
®akropuan. CoueTaHus W UYUCIO COYETaHUH. IpeyeonvbHux
Iackansa. Ilpaktndeckas padota «BeraucieHne BEpOSTHOCTEH
C HCIIOJIb30BAaHMEM KOMOMHATOPHBIX (DYHKIMH AIIEKTPOHHBIX
TaOIUI.

OcBauBath Ha  0a30BOM  YpOBHe  NOHATHA:
KOMOMHATOpPHOE MPAaBWJIO YMHOXKEHHUS, YIOPSJIOYEHHAas
napa, Tpoiika 0ObeKTOB, IepecTaHOBKa, (pakTopHai yucia,
COYETaHue, YUCIIO COYeTaHul, mpeyzonvruk [lackans.
Pemats nmpocreiilnme 3aJaYdM  Ha  TEPEUYUCIICHUE
YIOPSAOYSHHBIX AP, TPOCK, MEPEUHCICHUE TEPECTAHOBOK
A COYETaHWH DIIEMEHTOB Pa3jIMYHBIX MHOXCCTB (HO
o0pasiy).

PemaTts mpocreiiline 3aJa4uM Ha TPUMEHEHUE YHCIIA
codeTanuii B anredpe (cCokpanéHHoe yMHOKEHHE, OMHOM
HrroToHa) (¢ HampaBJIstoniei TOMOIIBIO).

Pematb, mnpumeHsii KOMOMHATOPHKY, 3aJayd Ha
BBIUMCIIEHUE BEPOSITHOCTEH, B TOM YHCJIE€ C MOMOIIBIO
SJICKTPOHHBIX TAOIHI] B XOJE MPaKTUYECKOH paboThI (C
BHU3yaJIbHON OTIOPOiN).

I'eomeTpuueckas
BEpPOSITHOCTH
(4 9)

T'eomempuueckasn seposmuocmo. Cnyuatinwiii 66100p MOUKU U3
@ueypul Ha niockocmu, U3 OmpesKd, Uz 0yeU OKPYHCHOCHU.

Ocsaueams nonamue 2eomempuyecKoll 6epoamHoCHu.
Yuacmeoeamv 6 oocyncoenuu pewenusn 3adauu na
Haxooicoenue 8eposIMmHOCmell 8 Onblmax, npeocmasumblx
KaK 8b100p Mo4eK U3 MHO20Y20JbHUKA, KpY2d, OMpe3Ka Uil
0yeu OKPYHCHOCMU, YUCTIO8020 NPOMENCYMKA

HcnbpiTanus
bepuyiu
(69

UcnbiTanue. Ycnex u Heyaada. Cepust UCTIBITAHUN IO IEPBOTO
ycriexa. Wcnweitanus bepuymnu. BepostHoctu coObiThii B
cepun ucnbiTanuii bepuymnu. [Ipaktudeckas pabota
«Hcnprranus bepryin».

OcBauBaTh Ha 0a30BOM YPOBHE IOHSITHSI: HCIIBITAHUE,
3JIEMEHTapHOE COOBITHE B MCIIBITAHUM (yCIIeX U Heyaaua),
CepHs UCIHBITAHMUN, HACTYIUICHHME IIEPBOIO  ycIexa
(Heynaum), cepus ucnbITaHuil bepuysu.

Pemate mpocreifmime 3agauM Ha  HAXO0XKJIEHUE
BEPOSATHOCTEW COOBITHI B CEpUM UCHBITAHUHN /10 MEPBOTO
ycliexa, B TOM YHCIie ¢ MPUMEHEHHEM (OPMYIbl CyMMBI
reoMeTpUYecKOil mporpeccuu (¢ Omopoil Ha CIpPaBOYHYIO
UHPOPMaILIHIO).

Pemiate mpocreiinue

3aJavYu Ha HaxXOoXIACHUC
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BEPOSATHOCTEH  JJIEMEHTApHBIX COOBITMH B  CEpHUH
UCIBITAaHUN bepHy/uIM, Ha HaXO0XXICHUE BEPOATHOCTU
OIPENECIEHHOTO YHUCIa YCIEXOB B CEPUU MCIBITAaHUM
bepuymnu (¢ BU3yaiabHOM OMOpoit).

H3yuars B X0J€ NpakTH4YecKoii padoThl, B TOM YHCIIE C
MIOMOIIIBIO TU(POBBIX PECYPCOB, CBOWCTBA BEPOSITHOCTHU B
CepuM UCIBbITaHUM bepHymm

Cayuaiinas
BeJIHYMHA

(6 1)

CnyyaiiHass BeJMYMHA W pACIpeseleHHe BEpOSTHOCTEH.
Maremarnueckoe OXHWJAHME W JHCIEpPCUs  CIy4ailHOMN
BenuuMHbL. [Ipumepbl MareMaTH4ecKoro OXUIaHHUS —Kak
TEOPETUYECKOTO CPETHEr0 3HAYCHUS BEJIMUHHBI.

[Tonsarue o 3axkoHe OobIMX uncen. M3aMepenne BeposiTHOCTEH
C MOMOIIIBIO YacToT. [IpumeHeHmne 3akoHa OOJIBIINX YUCEIL.

OcBouTh Ha 0a30BOM YPOBHE NOHSATHSI CiIyJailHas
BEJINYMHA, 3Ha4YeHUE CilIy4anHON BEJINYMHBI,
pacnpeneneHne BEpOsSTHOCTEM.

H3yyarp u oO0cCyXkaaTb TpPUMEPHl TUCKPETHBIX U
HETPEPHIBHBIX CIy4alHBIX BETUYHH (POCT, BEC YEIOBEKA,
YUCJIICHHOCTh HACEJICHUS, IPYTUe N3MEHUYNBBIC BETUIHHBI,
paccMaTpUBaBIIMECS B Kypce CTAaTUCTHUKH), MOJCITBbHBIX
CIy4allHbIX BEJIMYMH, CBS3aHHBIX CO CIIy4alHBIMH
ombITaMu (OpOCaHWE MOHETHI, WIPAIBHOM KOCTH, CO
CITy4aiiHBIM BBIOOPOM H T. T1.).

OcBauBatb Ha  0a30BOM  YpPOBHe  TOHSATHA:
MaTe€MaTUYECKOE OKHMJIAHUE CIIyYalHOW BEIMYMHBI KakK
TEOPETUYECKOE CPeAHEE 3HAUEHHUE, TUCIIEPCUS CITyHalHOU
BEJIMYMHBI KaK aHAJIOT AUCIIEPCUH YUCIOBOTO Habopa.
Pemiate 3amauMm Ha BBIUKUCIEHHE MAaTEMATHUYECKOTO
OXUJAHWUSIT U JUCIEPCUM  JIUCKPETHOW  CIy4aillHOU
BEJIMYUHBI 0 33/JaHHOMY PACHPEIEICHUI0, B TOM YHCIIE
3aJa4, CBSI3aHHBIX CO CTpPaxOBaHUEM U JoTepesMu (cC
HAIPAaBIISAONIEH TOMOIIBIO).

3HAKOMHUTBCSI C MAaTeMaTHYECKUM  OXHUJAHHEM WU
JUCIIEpCUENl HEKOTOPBIX paclpeiesieHnii, B TOM YHUCJe
pacnpeneneHus Cry4yailHOM BEIMYUHBI «YHCIIO YCIIEXOB» B
cepuu UcnblTanui beprymim.

HN3yuatb 4acToTy COOBITHUS B  TOBTOPSIOIIMXCS
CIy4YaillHBIX ONbITaX KaK CIy4ailHYyIO BEJIMUUHY.
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3HAKOMHTBCSI C 3aKOHOM Oonbpmmx umcen (B ¢dopme
bepnymnm): mnpu  OOJBIIOM 4YHCIE OMNBITOB YacToTa
cOOBITHS OJIHM3Ka K €T0 BEPOSTHOCTH.

PemiaTh 3a1a4un Ha U3MEPEHUE BEPOSITHOCTEH C IIOMOIIBIO
4acTOT (C HAIMPaBJIAIONICH TOMOIIIBIO).

OO0cyxaaTh poJib 3aK0Ha OOJIBIINX YUCET B 000CHOBAaHUHU
YaCTOTHOTO METOJIa M3MEPEHHS BEPOSTHOCTEH.
OO0cy:kaaTh 3aKOH OOJBIIMX YHMCEN Kak IpOsBICHUE
CTaTUCTHYECKOW YCTOMYMBOCTH B U3MEHUMBBIX SIBICHUSIX,
pOJIb 3aKOHA OOJBIIMX YHCEN B TMPHPOJIE U B KU3HU
YeNoBeKa.

O000mEeHNe,
KOHTPOJIb

(10 g)

[IpencraBinenue  TaHHBIX.
BepostHocTh CIIy4aiHOTO COOBITHS.
koMmOuHaTopuku. CirydaiiHble BEJTUYHHBI U PACTIPEICIICHHUS.

OnucarenpbHas  CTaTUCTHUKA.
DeMEHTHI

HOBTOpHTb HsyquHoe nu BblCTpal/IBaTl) CHCTeMy
3HAHWH.

PellIaTl) 3aJadum Ha HpeI[CTaBJ'IeHI/Ie 1 OIIMCAHUEC HAaHHBIX.
PemaTh 3a1aun Ha HAXOXKJICHUE BEPOSITHOCTEH COOBITHH,
B TOM 4YHCI€ B OINbITaX C PaBHOBO3MOXXHBIMHU
3JIEMEHTapHBIMU COOBITHSMH, BEPOATHOCTEH
00bEIMHEHUsI W TIEpPEeCeUeHUs COOBITHUH, BBIYUCIATH
BEPOSATHOCTH B OMBITAX C CEPUAMM CIIYYANHBIX UCTIBITAHUN
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7 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBo 9acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/IbHbIE pecypchl

[ToHATHE paMOHAIBHOIO YUCIIA.
YucnoBsle BEIpAKEHUS

Apudmernueckue AeMCTBUS C
painoHaIbHeIMU ynciaMu. CloxeHue u
BBIYMTAHUE.

CrokeHne U BEIYUTaHHE panroOHAIBHBIX
grcen. PaboTa no anroputmy

Apudmernueckue AeHCTBUS C
panroHATFHBIMU YUCIIaMH. Y MHOKEHHUE H
nenenne. Pabora mo anroputmy.

YMHOXEHHUE U JAeTICHHUE PAIMOHATbHBIX
qHCel

Apubmernueckue TeUCTBUS C
panroHaTFHBIMU YnCIamMu. Penenne
MPOCTEHIINX 3a/1a4 MPAKTHYECKOTO
COJICPKAHHS

[IpeoOpazoBanue ACCATUYHBIX ApoOEH B
OOBIKHOBEHHBIE.

[IpeoOpazoBaHue 0OOBIKHOBEHHBIX JIPOOCH
B JICCATUYHbIC. beckoHeUHast necaTuyHast
1poOb

CpaBHeHue, yrnops10uuBaHue
panMoHanbHBIX yKcen. Pemenue
MPOCTEHIINX 3a/1a4 IPAKTHYECKOTO
COJIepKaHUs

10

Crernens ¢ HaTypaJbHBIM IIOKa3aTCJIICM

bu6nmoreka [JOK
https://m.edsoo.ru/7f4211de
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https://m.edsoo.ru/7f4211de

11

YMHOXEHHE U JIeJIeHNE CTENEHEN C
OJIMHAKOBBLIM OCHOBaHueM. Pabora o
AIITOPUTMY.

bubmuoreka [JOK
https://m.edso0.ru/7f421382

12

Bo3Benenue crenenu B creneHs. Pabora
10 aJITOPUTMY.

bubmmoreka [{OK
https://m.edsoo0.ru/7f42154e

13

YMHOKEHHE CTETIEHEeH ¢ OJMHAKOBBIMU
nokasarensiMu. PaboTa o anropurmy.

bub6mmoreka [{OK
https://m.edsoo.ru/7f4218be

14

CreneHb ¢ HaTypaJIbHBIM [TOKA3aTEJIEM.
Pemenue npocrenmux 3amay ¢
MIPAKTUYECKUM COJIep)KaHUEM

15

Pemrenne ocHOBHBIX 3a/1a4 Ha ApoOH,
MPOUEHTHI U3 PEATHbHON MPAKTUKHU.
Pemrenne 3amau Ha HAXOKIEHHUE YAaCTH OT
LIEJIOTO | IIEJIOTO IO €T0 YaCTH.

16

Pemienne ocHOBHBIX 3a/1a4 Ha JIpooH,
MIPOLIEHTHI U3 PeaIbHOM MPaKTUKU.
Brruncnenue nporieHTa oT BEIUYUHBI U
BEJIMYMHBI 10 €€ MPOIEHTY

17

Penrenne oCHOBHBIX 3a/1a4 Ha JIpOOH,
MIPOIICHTHI U3 PEabHOMN MPAKTHKH.
Haxosxnenue npobu (TporeHra),
KOTOPBIH COCTABIISICT OJTHA BEJTMYMHA OT

Jpyroi

18

Pemenne ocHOBHBIX 3a/1a4 HA JpooH,
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH

19

IIpuznaku nenumoctu. [Ipumenenne
MPU3HAKOB JEIUMOCTH HATYPAJIbHBIX
YUCell.

20

PaznoxxeHuss Ha MHOKHUTEIU
HaTypaJIbHbIX YUCCII

21

Peanbnbie 3aBucumoctu. Ipsamas
MPONOPLMOHAJIbHAS 3aBUCUMOCTh
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https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

Peanbubie 3aBucumoctu. ObpaTHas

22 MIPOMOPIIMOHAIBHAS 3aBUCUMOCTh
23 Peanpubie 3aBucuMocTH. [Ipsmas u
oOpaTHast MPOMOPIIMOHATBHOCTH
Peanpubie 3aBucuMocTH. [Ipsmas u
24 oOpaTHast MPOMOPIIHOHATEHOCTH.
Pemrenne npocrenmmx 3anagy
MTPAKTUYECKOTO COJICPIKAHUS
o5 KonTposbHas pabora no teme
"PanimonanbHbie yncna"
26 BykBeHHbIE BBIpaKEHUS bubmorexa IOK
https://m.edsoo.ru/7f41feec
97 [Tepemennbie. JlomycTUMBIC 3HAUCHUS
TIEPEMEHHBIX
28 ®dopmyibl. Beraucienus mo Gpopmymnam.
29 ®opmynel. Pemenue npocteidmmx 3a1a4y
MPAKTUIECKOTO COJCPIKAHUS
30 JleiicTBust ¢ OyKBEHHBIMHU BBIPOKCHUSAMU bubmorexa I[TOK
https://m.edsoo.ru/7f41fafa
31 [IpuBenenue mogo0OHBIX ClIaraeMbIxX Bubmorexa LHOK
https://m.edsoo.ru/7f41fd70
[IpeobpazoBaHue OYKBEHHBIX
32 BBIPAKEHUH, pACKPBITHE CKOOOK 1
MIPUBEJICHUE TIOJJOOHBIX CJIAaraeMbIX
[IpeoOpazoBanre OyKBEHHBIX
BBIPKCHUH, PACKPHITHE CKOOOK U
33 MIPUBEICHUE TTOI0OHBIX CIaraeMbIX.
Pemenue npocreiimux 3agaq
MIPAKTUYECKOTO COACP KAHUS
CBoiicTBa CTETIEHH C HATYPaJIbHBIM Butmiorexa [IOK
34 rokKaszaTtesneM. Y MHOKEHUE U JIeTIeHUE

CTEIIEHEH ¢ OJIMHAKOBHIM OCHOBaHUEM

https://m.edsoo.ru/7f421382
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https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382

35 Bo3sBenenue crenenu B crenenb. PaboTa bubmuoreka [{OK
110 AJITOPUTMY. https://m.edsoo.ru/7f42154e
36 YMHOKEHUE CTENEHEN ¢ OAMHAKOBBIMU bubnuorexa [JOK
nokasarensmu. Pabora o anropurmy. https://m.edsoo.ru/7f4218be
bu6mmoreka [IOK
37 Mmuorowiensl. [loHsTHE MHOTOWIEHA https://m.edsoo.ru/7f42276e
38 Brorancrnenue 3HaueHNUS MHOTOYJICHA bubmmorexa OK
https://m.edsoo.ru/7f422930
39 CrnosXeHue ¥ BBIYUTaHHE MHOTOUYJICHOB bubmorexa HOK
https://m.edsoo.ru/7f422af2
40 YMHOXEHHE MHOTOWICHA Ha MHOTOYJICH bubmmorexa HOK
https://m.edsoo.ru/7f422cc8
41 YMHOX€EHNE JBy4YI€Ha HA MHOTOWIECH bubmorexa LIOK
https://m.edsoo.ru/7f422fca
I B LOK
) https://m.edsoo.ru/7f423182
MPAKTUYECKOTO CONIEPIKAHUS
o | o o B LOK
https://m.edsoo.ru/7f42432a
pa3HOCTH
44 dopMyItbl KBaJpaTa CyMMBI M KBaJIpaTa
pasHoctu. PaboTa no anropurmy.
45 DopmyJIbl COKPALLIEHHOTO YMHOXKEHHUS. bubnuoreka [IOK
Pa3HOCTH KBaapaToOB https://m.edsoo.ru/7f424c12
16 Paznocth xBagpaToB. Pabora mo bu6mmoreka [JOK
AITTOPHUTMY. https://m.edsoo.ru/7f4241d2
47 Cymma Ky0OB U pa3HOCTh KyOOB. bubnuoreka [JOK
O3HAaKOMHTENBHOE H3YUEHHE. https://m.edsoo.ru/7f4251d0
PaznoskeHre MHOTOYWICHOB Ha Bubnmorexa [IOK
48 MHOKHUTEIN BbhIHECEHUE OTHOUJICHA 3a

CKOOKH

https://m.edsoo.ru/7f423312
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https://m.edsoo.ru/7f42154e
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https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
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https://m.edsoo.ru/7f423312

PazioxeHne MHOTOYJIEHOB Ha

bubmuoreka [JOK

49 MHOXHUTENH. MeToa rpyupoBKU https://m.edsoo.ru/7f4237fe
Merton rpynnmupoBKH. Pemenn
50 szc(;léﬁﬁly;x 3;)1?31[1 HpaIfTHieczoro bubnmorexa [TOK
https://m.edsoo.ru/7f4239de
COJICpKaHUS
Paznoxenne MHOTOWICHOB Ha
51 MHOKHUTENN. Pemenne npocrenmmx 3agad
MIPAKTUYECKOTO COJIEP KAHUS
KonTposbHas pabora no teme
52 n n
Anrebpandeckue BbIpaKeHUsI
53 VYpaBHeHue, npaBuiia mpeoOpa3oBaHUs
ypaBHEHUsI, PABHOCUIIBHOCTh YpaBHEHUH
JIuHeitHOE ypaBHEHUE C OJTHOM
o4 nepemeHHoi. Kopuu nuneitHoro
YpaBHEHUS.
55 Jluneiinoe ypaBHEHHUE ¢ TPOOIMHU bubmmorexa HOK
https://m.edso0.ru/7f420482
JIuneitHOE ypaBHEHUE C OJTHOM
56 MePEMEHHOM, peIIeHUE JTUHEHHBIX
ypaBHEHUH
57 TekcToBBIE 3a1aUX Ha JIMHEHHEIE bu6mmoreka [JOK
YpaBHCHHS https://m.edsoo.ru/7f42064e
58 AJTOPUTM pelieHus 3a71a4 C TOMOIIIbIO bu6mmoreka [JOK
ypaBHEHHIA https://m.edsoo.ru/7f420806
59 Pemenue npocreiux 3aaayd ¢ NOMOIIbIO bu6mmoreka [JOK
ypaBHCHUU. 3a7a4¥l Ha JBHKCHHE https://m.edso0.ru/7f4209a0
60 | spammcnntt Mpmermro-spcmmaposantiee Bu6mitorera LIOK
' https://m.edsoo.ru/7f420e6e
3aJauu.
JIuneliHoe ypaBHEHHE C IByMs Bubnmorexa [IOK
61 nepeMeHHbIMU. O3HAKOMUTENBHOE

U3YYEHHUE.

https://m.edsoo.ru/7f427¢c32
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https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
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I'paduk TMHEHHOTO YpaBHEHHS C ABYMS

bubmuoreka [JOK

62 nepeMeHHbIMU. O3HaKOMUTEIIBHOE https://m.edsoo.ru/7f427¢8a
W3y4YeHHe.
63 Cucrema IByX JIMTHEWMHBIX YPaBHEHUM C bubnuorexa [JOK
JBYMSI TICPEMCHHBIMH https://m.edsoo.ru/7f42836¢
64 Cucrema /1ByX JUHEHHBIX YpaBHEHUH ¢
JBYMSI TIEPEMEHHBIMU
65 Cucrema 1ByX JTUHEHHBIX YpaBHEHUH C
JBYMSI TIEPEMEHHBIMU
66 Cucrema 1ByX JTUHEHHBIX YpaBHEHUH C
JBYMSI TIEPEMEHHBIMU
Pemienune cucrem ypaBHEHHH
67 cio;em:sf Pca;Hoﬁiniinfnffggi?M bubmorexa [TOK
https://m.edsoo.ru/7f4284de
PaGora o anropurmy.
68 Pemenue cuctemM ypaBHEHU METOI0M bu6mmoreka [IOK
crokenusi. Pabora rmo anroputmy. https://m.edsoo.ru/7f42865a
69 Meto noACTaHOBKH. AJITOPUTM bu6mmoreka [IOK
pelieHus https://m.edsoo.ru/7f4287d6
70 Pewrenue cucrem ypaBHEHUI METOJOM
MO0ICTAaHOBKHU
71 Pemenne cucrem ypaBHeHuii. Pabora mo
JIITOPUTMY.
72 KonTtponbHas paboTa o Teme bubnunoreka [JOK
"JIuHeliHbIe ypaBHEHUS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha psMoit bubmorexa [IOK
https://m.edsoo.ru/7f41de76
74 YucnoBele IPOMEXYTKH bubmmorexa [IOK
https://m.edsoo.ru/7f41dff2
75 Uucnossle poMexXyTKu. Pemenue 3aiay
MPAKTUYECKOTO COJICPIKAHUS
76 Paccrosinne Mexy 1ByMsi TOUKaMHU
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KOOPAMHATHOU MPSIMOM

Paccrosnue mexy 1ByMsl TOUKaMH

7 KOOPAMHATHOM NpsIMOM. Pemenue 3anau
MPAKTUYECKOTO COJCPKAHUS
78 [IpsimoyrosnbHas cucreMa KOOpAMHAT Ha bubnuorexa [JOK
IJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 JlekapToBa cucrema KoopAauHart. Pemenue bubnuoreka [JOK
3a7a4 MPAKTHIECKOTO COACPIKaHUS https://m.edsoo.ru/7f41e42a
80 [Ipumeps! rpaguKkoB, 3aaHHBIX bubnnorexa [JOK
dopmymnamu. ['paduku 3aBHCHMOCTEH https://m.edsoo.ru/7f41e8a8
81 3aBUCUMOCTU MEXKy BEIIMUNHAMH: bubnuorexa [JOK
CKOPOCTb, BPEMsI, PACCTOSIHUE. https://m.edsoo.ru/7f41ed80
82 3aBHCHMOCTH MEKIY BETMIMHAMMU: TICHA,
KOJIMYECTBO, CTOUMOCTh
3aBUCUMOCTH MEX/1y BETUUMHAMU:
83 MIPOU3BOIUTEIHHOCTD, BpeMsl, 00bEM
paboTEHI.
84 ?al?c?&%iii%gfcﬁfaﬁgﬁiﬁx u bubmorexa HOK
HAMMEHLLIIE SHAYCHIS https://m.edsoo.ru/7f41ea24
85 Urenue Fpa(l)IfKOB peasbHBIX
3aBUCHUMOCTEH
bubnunoreka [JOK
86 Honsmue dyniian https://m.edscl)lo.ru/7f41ef06
87 I'paduk pynkiun
. . bubnunoreka [JOK
88 CpolicTsa pyHKumii https://m.edS(I)lo.ru/7f41f078
89 CgoiictBa (yHkumii. Pemmenue 3a1au bubnunoreka [JOK
MPAaKTHYECKOTO COJICPKAHUS https://m.edsoo.ru/7f41fl1fe
90 Jluneiinas ¢pynkuus. [psmas bubnuorexa [IOK

IMPONOPHHUOHAIIEHOCTE U €C Fpa(l)I/IK

https://m.edsoo.ru/7f427282
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https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
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oL Pacnoromene pagmea s amemocr |1 BuGmiorera LIOK
https://m.edsoo.ru/7f427412
ot k03¢ Punmenton k u b
92 [Toctpoenue rpaduka JIHHEHHOM 1 bubnuorexa [JOK
byHKIMH https://m.edsoo.ru/7f426d1e
[TocTpoenwue rpaduka TUHESHHON
93 ¢bynkuu. Pemenne nmpakTuko- 1
OpPUEHTHUPOBAHHBIX 337134
94 I'padux bynakuum y =|x| 1
95 I'paduk pynkuum y =x|. Pemenue 3agau 1
MIPAKTHYECKOTO COJIEPIKaHUS
9% KonTpossHas pabora no teme 1 1 bubnuoreka [IOK
"Koopaunate! u rpapuku. OyHKImn" https://m.edsoo.ru/7f41f50a
97 [ToBTOpenue. Beipaxkenns. ToxnecTsa. 1 bubnuoreka [IOK
VpaBHeHus https://m.edsoo.ru/7f429c6c
98 [ToBTOopenue. CteneHb ¢ HATYpAIbHBIM 1 bubmuorexa [JOK
HOKa3aTeIeM https://m.edsoo.ru/7f429f32
bu6mmoreka [IOK
99 Hosropenne. Pymiuin L https://m.edsoo.ru/7f42a27a
100 [ToBTOpenue. Muorousnenbl. @opmyIibl 1 bubnmuoreka [JOK
COKPAIIIEHHOTO YMHOKEHHSI https://m.edsoo.ru/7f42a0e0
101 Hrorosas koHTpoabHas paboTa 1
102 | weronon sypen T Knacen, obatcn ) ubmiorexa LIOK
N ’ https://m.edsoo.ru/7f42a900
3HaHUU
OBLIEE KOJIMYECTBO YACOB I10 102 4 0
I[TPOTPAMME
8 KVIACC
Ne n/n Tema ypoxa KoanuecTBo 4yacos Hara DJIeKTpOHHbIe N poBbIE
H3y4eHusi = o0pa3oBaTeJbHBbIC PeCypChl
Bceero Konrtpoabnbie | IIpakTnueckue
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https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
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https://m.edsoo.ru/7f42a900

padoThI padoThI
1 KBanparHblil KOpeHb U3 yucia 1 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f42d452
2 [TonsiTne 06 UPpaTMOHAIEHOM YHCIIE 1 bubmmorexa LHOK
https://m.edsoo.ru/7f42eaaa
3 JlecsiTuaHbie PUOTIKEHUS 1
HUPPAIMOHAIBHBIX YHCENT
4 JlecsiTuaHbie PUOTIKEHUS 1
HUPPAIMOHAIBHBIX YUCEN
5 JleficTBUTENbHBIE YHCIIA 1
6 CpaBHEHME IEHCTBUTENBHBIX YHACET 1
7 CpaBHEHHE NCMUCTBUTENBHBIX YHCEI 1
8 ApubMeTnuecKuii KBaJipaTHBIN KOPEHB 1
9 VYpaBHeHue BUaa X> = a 1
10 CpoiicTBa apr(METHUECKUX KBAIPATHBIX 1 bubmuorexa [JOK
KOpHei https://m.edsoo.ru/7f42d862
11 CpoiicTBa apr(METHUECKUX KBAIPATHBIX 1 bubmuoreka [JOK
KOpHEH https://m.edsoo.ru/7f42d862
12 [IpeoOpazoBaHue YHCIOBBIX BHIPAKCHHH, 1 bubmuoreka [JOK
COJICpKAIUX KBaPATHBIC KOPHH https://m.edsoo.ru/7f42dd26
13 [IpeoOpa3oBaHue YUCIOBBIX BBIPAKEHUH, 1 bubnunoreka [JOK
COJICpKAIUX KBaPATHBIC KOPHH https://m.edsoo.ru/7f42ded4
14 [IpeoOpa3oBaHKe YUCIOBBIX BBIPAKEHUH, 1 bubnnoreka [JOK
COJIEpKAIIUX KBaPATHBIC KOPHH https://m.edsoo.ru/7f42e0be
15 [IpeoOpa3oBaHue YNUCIOBBIX BHIPAKECHUH, 1 bubnuoreka [IOK
COJICpKAIUX KBAJPATHBIE KOPHH https://m.edso0.ru/7f42e262
16 CTeleHn ¢ LeIbIM ITIOKa3aTeaeM 1 bubmiorexa LJOK
https://m.edsoo.ru/7f4354a4
17 CrangapTtHas 3anuce yucia. Pazmepsl 1 bubnuorexa [IOK

00BEKTOB OKpYXaromero mupa (ot

https://m.edsoo.ru/7f436098
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https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
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JIEMEHTAPHBIX YaCTUILL JO KOCMUYECKUX
00BEKTOB), [UIUTEIILHOCTh TPOLIECCOB B
OKPY’KaIOILIEM MUpPE

18 CBolicTBa CTEIICHHM C IIEJIBIM MOKa3aTeIeM 1 bubmorexa HOK
https://m.edsoo.ru/7f435648
19 CBolicTBa CTEICHHM C IIEJIBIM MOKa3aTeIeM 1 bubmorexa HOK
https://m.edsoo.ru/7f435648
20 CBoO¥iCTBa CTEIIECHU C IICJIBIM TTOKa3aTelIeM 1 bubmiorexa HOK
https://m.edsoo.ru/7f435648
21 CBOJiCTBA CTEINEHH C IEJILIM [TOKA3aTeEIEM 1 bubmaorexa LIOK
https://m.edsoo.ru/7f43599a
22 CBOJiCTBA CTEINEHH C IEJILIM [TOKA3aTeIEM 1 bubmorexa LIOK
https://m.edsoo.ru/7f435ed6
23 KBanpatublii TpéxuieH 1
24 KBanpatseiii TpéxuieH 1
o5 PaznoxxeHue kBaipaTHOro TpEXUeHa HA 1 bubmuorexa [JOK
MHOKHTEITH https://m.edsoo.ru/7f42fd38
26 PaznoxxeHue kBaipaTHOrO TpEXUIeHa HA 1 bubmuorexa [JOK
MHOKUTEITH https://m.edsoo.ru/7f42fd38
27 Koanpetame ropus, Cranonm. ) BuGnorerca LIOK
. " https://m.edsoo.ru/7f42ec80
KBagpartHblii TpexuieH
bu6mmoreka [JOK
28 AnreOpamieckas 1pook 1 https://m.edscl)lo.ru/7f430382
29 JlommycTrMble 3HaYeHUSI IEPEMEHHBIX, 1
BXOJISIIMX B alITeOpanyeCcKue BhIPAKCHUS
30 JlomycTrMble 3HaYeHUSI IEPEMEHHBIX, 1
BXOJIAIIUX B aNTreOpanyecKue BhIPaKESHH
31 OcHOBHOE CBOICTBO anredpandeckon 1 bubnunoreka [JOK
apodu https://m.edso0.ru/7f4308e6
32 Coxparienue apooeit 1 bubnuoreka [IOK
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https://m.edsoo.ru/7f435648
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https://m.edsoo.ru/7f430a8a

33 Coxkparienue npooeit bubmorexa HOK
https://m.edsoo.ru/7f430f44

. bubnuorexa [JOK
34 Coxpamenne pobeii https://m.edscl)lo.ru/7f430f44

35 CrnoxeHue, BRIUUTaHUE, YMHOKEHUE U bubnuorexa [JOK
JeTICHHE areOpandecKux apooeit https://m.edsoo.ru/7f43128c

36 CrnoxeHue, BBIUUTaHUE, YMHOKEHHUE U bubnuoreka [JOK
JeTICHHE areOpandeckux apooeit https://m.edsoo.ru/7f4315c0

37 CrnoxeHue, BRIUUTaHNUE, YMHOKEHUE U bubnuoreka [JOK
JeTICHHE areOpandecKux apooei https://m.edsoo.ru/7f4318¢c2

38 CrnoxxeHue, BBIYUTaHUE, YMHOKEHHUE U bubmuorexa [JOK
JeJICHHe anreOpandeckux apooeit https://m.edsoo.ru/7f431a20

39 [IpeoGpa3oBanue BhIpaKeHUH, CoAepKAIINX bubnuoreka [IOK
anredpandeckue Apoodu https://m.edsoo.ru/7f43259¢

40 [IpeobOpazoBaHue BBIpAKEHUN, COACPKAIITIX bubmuorexa [JOK
anredpandyeckue Apoou https://m.edsoo.ru/7f432736

11 [IpeoOpazoBaHue BBIpKEHUN, COACPKAIITUX bubmuorexa [JOK
anrebpanyeckue Apoodu https://m.edsoo.ru/7f432736

42 KontponbHas padoTa 1o reme bubmuoreka [JOK
" Anrebpanyeckast 1poop" https://m.edsoo.ru/7f431d36

43 KBanpatHoe ypaBHeHHE BH6H_HOTeKa LOK
https://m.edsoo.ru/7f42eela

44 HenonHoe kBagpaTHOE ypaBHEHUE BH6H_HOTeKa HOK
https://m.edsoo.ru/7f42eela

45 HenousiHoe kBagpaTHOE ypaBHEHUE bubmmorexa [IOK
https://m.edsoo.ru/7f42eela

46 dopmyra KOpHEH KBaJI[paTHOTO ypaBHEHUS BH6H_HOTeKa LIOK
https://m.edsoo.ru/7f42f158

47 dopmyra KOpHEH KBaJ[paTHOTO ypaBHEHUS bubmorexa HOK

https://m.edsoo.ru/7f42f3f6
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bubmuoreka [JOK

48 dopmyra KOpHEH KBaJIpaTHOTO ypaBHEHUS https://m.edsoo.ru/7f42f5ad
bubnuorexa [JOK
49 Teopeva Buera https://m.edsg).ru/7f42fef0
bubnuorexa [JOK
>0 Teopema Buera https://m.edsg).ru/7f430076
51 Pemrenne ypaBHeHUM, CBOIAIMXCS K bubnuorexa [JOK
KBaJIpaTHBIM https://m.edsoo.ru/7f43c542
52 Pemenne ypaBHeHuUM, CBOAIMXCS K bubnuorexa [JOK
KBaJIpaTHBIM https://m.edso0.ru/7f43c3d0
53 [Ipocreiimme 1poOHO-pallMOHANIbHbBIE bubnuoreka [IOK
YpaBHCHHS https://m.edsoo.ru/7f4328¢c6
54 [Ipocreiimue npoOHO-pallMOHANIbHbBIE bubnuoreka [IOK
YpaBHCHHS https://m.edsoo.ru/7f432b6e
55 Permrenye TeKCTOBBIX 3a4a4d ¢ IOMOIIBIO bu6mmoreka [IOK
KBaJPATHBIX YPaBHEHHI https://m.edsoo.ru/7f42f75¢c
56 Pemrenye TeKCTOBBIX 3a4a4d ¢ IOMOIIBIO bu6mmoreka [IOK
KBaJIPaTHBIX YPaBHEHHI https://m.edsoo.ru/7f42f8f6
57 KontponbHas padoTa o teme "KBanpaTHbie bubnmuoreka [JOK
ypaBHCHHS" https://m.edsoo.ru/7f43012
JIuneitHOE ypaBHEHUE C IBYMS
58 MePEMEHHBIMH, €T0 TpaduK, TPUMEPHI
pelIeHrs YpaBHEHUH B IEJIBIX YHCIIaX.
JluneitHoe ypaBHEHHE C IBYMS
59 MePEMEHHBIMH, €T0 TpaduK, IPUMEPHI
pelIeHNs YpaBHEHUH B LENbIX YHCIIaX
JInHeliHOE ypaBHEHME C IBYMS
60 NepeMEHHBIMH, €ro rpaduk, IpUMepbl
pElIeHNs YPaBHEHUH B IENbIX YHCIIaX
61 Pemenue cucreM AByX TMHEMHBIX

ypaBHEHUH C IByMs NIepeMEHHBIMHU
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https://m.edsoo.ru/7f42f5a4
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Pewrenne cucrem IByX JTMHEHHBIX

62 . 1
YpaBHEHUU C ABYMS IEPEMEHHBIMU
63 Pemenue cucreM IBYX JTMHEHHBIX 1
YpaBHECHUU C ABYMS MTEPEMECHHBIMU
64 [IpuMepsl penieHus: CUCTEM HEJTMHENHBIX 1
YpaBHEHUH C ABYMS IEPEMEHHBIMU
65 [IpuMeps! penieHust CHCTEM HEJTMHENHBIX 1
YpaBHEHUU C ABYMS TIEPEMEHHBIMU
I'paduueckas uaTEpIIpETALINS YPAaBHEHUS C
. bub6anorexa IIOK
66 JBYMSI ICPEMEHHBIMU U CHCTEM JTMHCHHBIX 1 _ 1
- https://m.edso0.ru/7f43d6d6
YpaBHEHUH C ABYMS TIEPEMEHHBIMU
I'paduaeckas maTEpIIpETANS YPAaBHEHUS C
. bubanorexa IIOK
67 JBYMS IEPEMEHHBIMU U CUCTEM JIMHEWHBIX 1 _ 1
9 https://m.edsoo.ru/7f43d6d6
YpaBHEHUU C ABYMS TIEPEMEHHBIMU
68 Pemenne TekcTOBBIX 3a71a4 ¢ TOMOMIbIO 1
CHUCTEM ypaBHEHUI
69 Pemenne TekcTOBBIX 3a71a4 ¢ TOMOMIbIO 1
CHUCTEM ypaBHEHUI
70 Pemenue TeKCTOBBIX 3a71a4 ¢ TOMOMIBIO 1
CHUCTEM ypaBHEHUI
71 UucnoBbie HEpaBEHCTBA U UX CBOMCTBA 1
12 UucnoBbie HEpaBEHCTBA U UX CBOMCTBA 1
73 HepaBeHcTBO ¢ 01HOM ITepeMeHHOI 1
74 JIuHeliHble HEPaBEHCTBA C OJTHOM 1 bubnunoreka [JOK
MEPEMEHHOM U UX pEIICHUE https://m.edso0.ru/7f42c692
75 JIuneiiHbIe HEPABEHCTBA C OJTHOU 1 bubnuoreka [IOK
IIEPEMEHHOM U UX PEILIEHUE https://m.edsoo.ru/7f42c840
76 JInHenHbIE HEpAaBEHCTBA C OJTHOU 1
IIEPEMEHHON U UX pPELICHHE
77 CucreMbl TUHEHHBIX HEPABEHCTB C OJHON 1 bubnmoreka [JOK

nepeMeHHoﬁ 1 UX PCIICHUC

https://m.edsoo.ru/7f42ch88
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78 Cucrembl TUHEHHBIX HEPABEHCTB C OJHOM 1 bubnmoreka [JOK
IEPEMEHHOM U UX PELIEHUE https://m.edsoo.ru/7f42cd2c
79 CucreMsl JII:IHCI\/JIHI)IX HEPABEHCTB C OJTHOM 1
MIEPEMECHHOH M MX PEIICHHE
B0 mopamencrsa o cuoren ma acacso ) bu6miorera LIOK
HpsIVOi https://m.edsoo.ru/7f42c9e4
BL | mepasenorsd s  cncrent ma amcnosoi ) BuGmiorera LIOK
HpsIvOi https://m.edsoo.ru/7f42c9e4
82 KonTponbHas pabota no remam i} 1
"HepaBeHnctBa. CucteMsl ypaBHEHHI "
83 Momsmue ymwum ! Pipsimdson 17433012
84 OO6uacTh onpeesieHus] © MHOYKECTBO 1 bubnuoreka [IOK
3HAYCHHUH (YHKITUU https://m.edsoo.ru/7f433d84
85 Crioco0nl 3aganus GyHKITUN 1
86 I'paduk byaxmm 1
87 CpoiicTBa (h)yHKITUHU, UX OTOOpaKEHHUE Ha 1
rpaduke
88 Urenue u nocrpoenue rpadhukoB QyHKIUI 1
89 [Tpumepst rpadukoB PyHKIIHHA, 1
OTpaXKAIOIIUX peabHbIE POIIECChI
00 | olpemmye mponopmonanie ) Bu6motexa LIOK
https://m.edsoo.ru/7f434bbc
3aBHUCHUMOCTH, UX TpaduKu
91 I'unepOoiia 1
92 I'unepOoiia 1
93 I'pagux dymxmm y = x* L Et?p?sﬂﬁ%T:;sig 8/5f4343e2
94 I'padux QyHKINH Yy = X? 1 bubnuoreka [IOK
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https://m.edsoo.ru/7f42c9e4
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https://m.edsoo.ru/7f434572

Oynkmuu Y =X2, Yy = X3, y = Vx, Yy = [x[;

bubmmoreka [{OK

% rpaguuccroe DCIICHUE YPABHCHHH 1 1 https://m.edsoo.ru/7f434d38
CHUCTEM ypaBHEHHI
Oyakmuu Y =X2, Yy = X3, y = Vx, Yy = [x[;
96 rpaduueckoe pemeHne ypaBHeHUN U 1 bubnmorexa LIOK
N https://m.edsoo.ru/7f434eb4
CHUCTEM ypaBHEHHI
97 [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB 1 bubnuorexa [JOK
KypcoB 7 u 8 KJ1accoB, 000011IeHnEe 3HAHU I https://m.edsoo.ru/7f4371aa
98 [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB 1 bubnuorexa [JOK
KypcoB 7 u 8 KiaccoB, 000011eHre 3HaHu| https://m.edsoo.ru/7f43736¢
99 [ToBTOpEHME OCHOBHBIX MOHSATUNA U METOJIOB 1 bu6moreka [IOK
KypcoB 7 u 8 KiaccoB, 00001IeHne 3HAHUI https://m.edsoo.ru/7f437510
100 [ToBTOpEHNE OCHOBHBIX MOHSATUI U METOJIOB 1 bu6moreka [IOK
KypcoB 7 u 8 KjaccoB, 00001IeHne 3HAaHU I https://m.edsoo0.ru/7f4376b4
101 Hrorosas koHTpoJbHAS paboTa 1 1 Eﬁ%ﬁ;ﬁiﬁgﬁﬁ £436b88
102 [ToBTOpEHNE OCHOBHBIX MOHSATUNA U METOJIOB 1 bubnuoreka [IOK
KypcoB 7 u 8 KjaccoB, 00001IeHne 3HAHU I https://m.edsoo0.ru/7f437858
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
9 KJIIACC
Ne Tema ypoka KommaectBo wacos ‘ Jara DINeKTpOHHBIE IU(POBBIC
/11 Beero| Kontponshsie || Ipaktnueckue || H3YHICHAS 00pa3oBaTebHBIE PECYPCHI
paboTHI paboTHI
1 ||[[PamnoHanbHbIE YKCIa, HPPALUOHATIBHBIE YKCIIA, KOHCUYHBIE U 1 (1
OeCKOHEUHbIe JeCATUYHBIE qpoou] ]
2 |[[MHOKeCTBO IeHCTBUTEIbHBIX YNCEN; AciiCTBUTENbHBIC unca || 1 [
Kak OECKOHEYHbIE JIeCATUYHbIE poou]]
3 |[[[B3aumHO 0JJHO3HAYHOE COOTBETCTBHE MEXK/y MHOKECTBOM 1 [l

NIENCTBUTEIBHBIX YHCEII 1 MHOKECTBOM TOYEK KOOp)IPIH&THOfI
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https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
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https://m.edsoo.ru/7f437858

Ne Tema ypoka | KonnuectBo yacos ‘ Hata DneKTpoHHbIE U(POBLIE
n/n Beero| Konrponshsie || Ipakrnueckue || H3Y4eHAS o0pa3oBaTeNbHbBIE PeCypChl
paboTHI paboTHI
| |mpsoi]] L | | |
4 |[[CpaBHEeHHE AEHCTBUTEIBHBIX YKCEN, apUPMETHUCCKUE 1 (1]
NEHCTBUS C IEHCTBUTEIILHBIMU YUCIIaMH | |
5 |[[TIpubnmxEHHOE 3HAYCHUE BETMYMHBI, TOYHOCTh 1 [
MPUOTKEHMS | |
‘6 H[[OprrneHHe yricen. AOCOIOTHAS TIOTPEITHOCTH | | || 1 || H H H[[]]
‘7 H[[OprrneHI/Ie grcen.. OTHOCUTEbHAS IOTPENIHOCTb. || || 1 || H H H[[]]
‘8 H[[HpHKI/mKa Y OIIEHKA Pe3yTbTaTOB BHIYHCIICHUH || || 1 || H H H[[]]
9 |[[TIpukuaka u olieHKa pe3yIbTaTOB BRIYMCICHHN PererHe 1 [l
[IPAKTHKO - OPUEHTUPOBAHHBIX 3aj1a4 |]
10 ||[[J/Iunetinble, KBagpaTHBIE, IPOOHO-THHEHHbBIC YPaBHCHHMS ] 1 [[BubmmroTex LIOK
https://m.edsoo.ru/7f43bf66]]
11 ||[[J/Iuneiinoe ypaBHEHHE. PerieHne ypaBHEHU, CBOIAIIMXCS K 1 (1
ITMHEWHBIM, BBITIOJHSSI TOXKICCTBEHHBIC MPeoOpa3oBaHus| |
12 |[[KBagpaTHOe ypaBHEHHUE. Pelienne ypaBHEHH#, cBoAAIMXCT K | 1 [[PubmuoTexa [JOK
KBapaTHBIM | ] https://m.edsoo.ru/7f43c542]]
13 ||[[KBampaTHOe ypaBHEHUE. Pelienne ypaBHEHH#, cBOAAIMXCT K | 1 [[PubmuoTexa [JOK
KBaJPaTHBIM, HCIIOJIB3YsI (POPMYIIbI KOPHEH KBapaTHOTO https://m.edsoo.ru/7f43c542]]
ypaBHEHMUS. ||
14 |[[bukBampaTHbic ypaBHEHHUs ]| 1 [[bubmunoreka [TOK
https://m.edsoo.ru/7f43c3d0]]
15 |[[bukBampaTHbIe ypaBHEeHUs. Pemenne OMKBaIpaTHBIX 1 [[bubmnoreka LIOK
YpaBHEHHI MTyTEM BBEJICHHS HOBOW NIEPEMEHHOI. |] https://m.edsoo.ru/7f43c3d0]]
16 |[[ITpumeps! pelieHUs] ypaBHEHHUI TpeTbeil U 4eTBEPTOI 1 [l
CTENeHEeH pPa3JioKeHUEeM Ha MHOKUTENH] |
‘17 H[[HpI/IMepH peleHus ypaBHEHUN TpeThel u 4eTBEPTOM || 1 || H H H[[]]



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0

Ne Tema ypoka KonnuectBo yacos ‘ Hata DneKTpoHHbIE U(POBLIE
n/n Beero| Konrponshsie || Ipakrnueckue || H3Y4eHAS o0pa3oBaTeNbHbBIE PeCypChl
paboTHI paboTHI
CTEINCHEH pa3Jio’KeHUEM Ha MHOXHTEIIH, UCIIOJIb3YsI CBOMCTBA
ypaBHEHUI U (OPMYJIBL. ||
18 ||[[PemieHne qpoOHO-pAIIMOHATIBHBIX YPaBHEHHIA] | 1 [[bubmmoTeka [TOK
https://m.edsoo.ru/7f43c9b6]]
19 |[[Perenne npoOHO-paAIIHOHATLHBIX YPABHEHHM, HCITOIB3YSI 1 [[bubmmroTeka [JOK
pas3ioKeHne Ha MHOXKHUTEIH. || https://m.edsoo.ru/7f43c9b6]]
20 |[[PemieHne TEKCTOBBIX 33124 aIreOpanvdecKuM METOI0M 1 (1]
Pemenne 3ama4 Ha ABMOKEHME] |
21 |[[PemieHne TEKCTOBBIX 3aa4 alreOpanvyecKuM METOIOM. 1 [l
Pemenue 3agau Ha padoTy]]
22 |[[PemmicHre TEKCTOBBIX 3a/1a4 aIreOPanueCKHM METOIOM. 1 (1
.Pemienue 3ama4d Ha CIIJIaBbl U CMECH. | |
23 |[[KouTposbHas paboTa mmo teme "YpaBHEHHUS C OJHOMN 1 1 (1
rnepeMeHHOn" ||
24 |[[YpaBHeHHUE C ABYMS IIEPEMEHHBIMU U €10 Tpaduk]] 1 [[bubmuoreka IIOK
https://m.edsoo.ru/7f43d0b4]]
25 |[[YpaBHeHHE C ABYMSI IEPEMEHHBIMU U €r0 TpaduK. 1 [[bubmuoreka IIOK
CocraBicHHEe ypaBHEHUH MPAMOI, OKPYKHOCTH I10 3aJJAHHOMY https://m.edsoo.ru/7f43d0b4]]
YCIIOBHIO] |
26 |[[Cucrema nBYX JIMHEWHBIX YPAaBHEHHIA C IByMs MepeMeHHbMH || 1 (1
u eé pemenue. [ padudeckuii crocoO |]
27 |[[Cucrema nBYX JIMHEHHBIX YPaBHEHHIA C IByMs MepeMeHHbMH || 1 (1
u e€ permenne. Crioco0 MOICTaHOBKH] |
28 |[[Cuctema ABYX JMHEWHBIX YpaBHEHHI C IByMs rnepeMeHHbiMU || 1 [
u e€ pernenne Crnoco0 croxeHus| |
29 |[[Cucrema AByX JTHHEWHBIX YpaBHEHHH C AByMs repeMeHHbiMu || 1 [l

u e€ peuieHue Pemenne cucreM IByX ypaBHEHUH Pa3IMUHBIMU
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https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

Ne Tema ypoka | KonnuectBo yacos ‘ Hata DneKTpoHHbIE U(POBLIE
n/n Beero| Konrponshsie || Ipakrnueckue || H3Y4eHAS o0pa3oBaTeNbHbBIE PeCypChl
paboTHI paboTHI

| |emocoGawmn]] L] H | |

30 |[[Pemrenune cucteM ABYX ypaBHCHHI, OJJHO U3 KOTOPBIX 1 [[bubmuoTeka [IOK
NTMHEIHHOE, a IPYroe — BTOPOH CTENEHH IO aJITOPUTMY | ] https://m.edsoo.ru/7f43d23a]]

31 |[[PemieHne cucteM IBYX ypaBHEHHil, OJTHO M3 KOTOPBIX 1 [[bubmuoTreka LIOK
JTMHEIHOE, a IPYroe — BTOPOil CTENEeH:H CIIOCOO0M https://m.edsoo.ru/7f43d55a]]
MOJICTAHOBKH] |

32 |[[PemieHne cucTeM IBYX yYpaBHEHHIl, OJTHO M3 KOTOPBIX 1 (1]
TUHEITHOE, a Ipyroe — BTOPOil CTeNeHu crocoOoM CIOKEeHu . ||

33 |[[PemieHne cucteM IBYX YpaBHEHHIl, OJTHO U3 KOTOPBIX 1 (1]
nmuHEitHOe, a Ipyroe — BTOPOil CTENEeHU pa3InYHbIMU
crrocobammu. ||

34 |[[Tpaduueckas HHTEPIPETALNS CUCTEMBI YPABHEHUH C IBYMS 1 (1
[MepeMEHHBIMU] |

35 |[[PemicHre TEKCTOBBIX 3a/1a4 alreOpandecKuM CrocoOOM ¢ C 1 (1
[MOMOIIbIO CUCTEM YPaBHEHUI BTOPOU CTEEHH] |

‘36 H[[PCI_HCHI/IC TEKCTOBBIX 3a71a4 ajareOpandeckum crocooom]] || 1 || “ H H[[]]

‘37 H[[KOHTpOJ‘IBHa}I pabota 1o Teme "Cucremsl ypaBHeHHIH"]] || 1 || 1 “ H H[[]]

‘38 H[[qI/ICJ'IOBI)IC HEPABEHCTBA U MX CBOMCTBA]] || 1 || “ H H[[]]

39 |[[YucnaoBbie HEpaBEHCTBA U UX CBOMCTBA J[0Ka3aTeIbCTBO 1 [[bubmuoTeka [IOK
HEPaBEHCTR] https://m.edsoo.ru/7f43ad5a]]

40 |[[JIuneiiHbIe HEpAaBEHCTBA C OJHOM MEPEMEHHOM U HX 1 [[bubmuoTeka [IOK
pereHue] | https://m.edsoo.ru/7f43af08]]

41 |[[[ PemieHne HEpaBEHCTB , UCIIOJIB3Ys CBOMCTBA YHUCIOBBIX 1 [[bubmuoTexa [IOK
HEPaBEHCTR] | https://m.edsoo.ru/7f43af08]]

42 |[[JTuHeiiHBIC HEpAaBEHCTBA C OJHOMN MEPEMEHHOM 1 UX PELICHHE 1 [[bubmanoreka LIOK
PemieHne mpaBKTUKO - OPHEHTUPOBAHHBIX 33/1a4] | https://m.edsoo.ru/7f43af08]]

11



https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

Ne Tema ypoka KonnuectBo yacos ‘ Hata DneKTpoHHbIE U(POBLIE
n/n Beero| Konrponshsie || Ipakrnueckue || H3Y4eHAS o0pa3oBaTeNbHbBIE PeCypChl
paboTHI paboTHI
43 |[[CucTembl TUHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM U UX 1 (1]
pereHuel] |
44 |I[[ Pemienne cucTeM HEPaBEHCTB, PUMEHSISI CBONCTBA 1 (1
HEPaBEHCTB] |
45 |[[[ PemeHne mpakTUKO - OPUSHTUPOBAHHBIX 33714, UCIIOJIb3Ys 1 [
CUCTEMBI JIMTHEWHBIX HEPABEHCTR] |
46 |[[[['paduyeckuit MeTO pelICHHUs KBaJPATHBIX HEPABEHCTR]] 1 [[bubmuoTreka LIOK
https://m.edsoo.ru/7f43b098]]
47 |[[MeTox MHTEPBAJIOB [T PEIICHUS KBaAPATHBIX HepaBeHCTB. |] || 1 [[bubmroTexa [JOK
https://m.edsoo.ru/7f43b21e]]
48  |[[3amaum, CBOAAIIMECS K PEIICHHUIO KBaAPATHBIX HEPABEHCTB] | 1 [[bubmmoTexa IIOK
https://m.edsoo.ru/7f43b5a2]]
‘49 H[[KBaI[paTHBIe HEPaBEHCTBA U MX pelneHue]] || 1 || H H H[[]] ‘
‘50 H[[PCI_HGHI/IG KBaJIPaTHBIX HEPABEHCTRB]] || 1 || H H H[[]] ‘
51 |[[T'paduueckas HHTEPIPETALUS HEPABCHCTB U CHCTEM 1 (1
HEPaBCHCTB C JABYMs nepeMeHHbiME [ padudeckuii MeTo
pEeLIeHNS] KBAJpaTHBIX HEPABEHCTR] |
52 |[[T'paduueckas HHTEPIPETALUS HEPABCHCTB U CHCTEM 1 [[PubmuoTexa [JOK
HEPABCHCTB C JABYMS [IEPEMEHHBIMH | https://m.edsoo.ru/7f43b098]]
‘53 H[[KOHTpOJ‘IbHa}I pabora o Teme "HepaBencrsa']] || 1 || 1 “ H H[[]] ‘
‘54 H[[Fpa(bI/IKI/I ¢byukuuit: y = kx, y = kx + b, ux coiicrsa]] || 1 || “ H H[[]] ‘
‘55 H[[Fpa(pI/IKI/I bynkmit: y=k/x, cBorcTBa]] || 1 || “ H H[[]] ‘
‘56 H[[Fpa(pI/IKI/I byHKIMit: y=X°, cBoiicTBa]] || 1 || “ H H[[]] ‘
‘57 H[[Fpa(pI/IKI/I GyHKIMI: y=VX, cBOlicTBa]] || 1 || “ H H[[]] ‘
58 _|[[pacpmn pymwcmit: y=x|]] N | | |01 |
59 |[[Tpadum dymxuumii: y =kx, y =kx +b, y=k/x, y=¢, y=vx, || 1 | | H (0 |
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https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098

Ne Tema ypoka KonmnuectBo yacos ‘ Hara DneKTpoHHbIE HU(POBBIE
n/n Beero| Konrponshsie || Ipakrnueckue || H3Y4eHAS o0pa3oBaTeNbHbBIE PeCypChl
paboTHI paboTHI
Jy=x | | |
60 |([[KBamparmunas ¢yHkiws, ¢€ rpaduk u cBoiictBa Oyukmusa y = || 1 [[bubmuoTeka [IOK
ax”2 u ee rpaduk]] https://m.edsoo.ru/7f4396¢6]]
61 |[[KBamparuunas dynkuus, e€ rpaduk u cBoiictBa @ynkius y = || 1 [[bubmuoTreka LIOK
ax"2 + n u ee rpaduk]] https://m.edsoo.ru/7f439842]]
62 |[[KBamparuunas pynkuus, e€ rpaduk u cBoiictBa @ynkius a(x | 1 [[bubmuoTreka LIOK
— m)"2 + n u ee rpaduk]] https://m.edsoo.ru/7f4399b4]]
63 |[[ITapaboma, KOOpAMHATHI BEPUIMHBI TApabOJIbl, OCh cUMMeTpHH || 1 [[bubmuoTteka [IOK
napa6osiel [TocTpoenue rpaduka kBaapatuaHoi GyHkuuu. 1]] https://m.edsoo.ru/7f439eb4]]
64 |[[TTapaboma, KOOpAMHATHI BEPUIMHBI TApabOJIbl, OCh cuMMeTpuH || 1 [[bubmuoTreka LIOK
napa6osiel [TocTpoenue rpadurka kBaapaTuaHoi GyHkuuu. 2]] https://m.edsoo.ru/7f43a03a]]
65 |[[ITapaboia, KOOpAMHATHI BEPIIMHBI Tapab0JIbl, OCh cUMMETpHH || 1 [[bubmuoreka IIOK
napa6oier CBoiicTBa K03(DHUITHEHTORB] ] https://m.edsoo.ru/7f43alac]]
66 |[[TTapabona, KOOpAMHATHI BEPIIMHBI TApab0JIbl, OCh cUMMETpHH || 1 [[bubmuoreka IIOK
napa6osiel ITocTtpoenue mapaboisi]] https://m.edsoo.ru/7f43a31e]]
67 |[[UccnenoBanue KBaApaTHYHON (QYHKIHH] ] 1 [[bubmuoreka IIOK
https://m.edsoo.ru/7f43a526]]
68 |[[ITapaboia, KOOpAMHATHI BEPIIMHBI 1apabOJIbl, OCh cuMMETpHH || 1 (1
rmapaboJibl] |
69 |[[KouTposbHas padoTa no teme "dyHkimn"]] 1 1 [[bubmunoTeka [TOK
https://m.edsoo.ru/7f43ab84]]
70 |[[TToHsiTHE YHUCITIOBOM MOCIIEI0BATENHHOCTH ] ] 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f43e6¢6]]
71 |[[3ananue mocaeqoBaTeIbHOCTH PEKYPPEHTHOH (hopMyInoit u 1 [[bubmnorexa LIOK
dbopmyIoi n-ro uieHa] https://m.edsoo.ru/7f43ebda]]
72 |[[Onpeneneaue apudMeTHUECKOM Mporpeccu] ] 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/7f43ed7e]]
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Ne Tema ypoka KonnuectBo yacos ‘ Hata DneKTpoHHbIE U(POBLIE
n/n Beero| Konrponshsie || Ipakrnueckue || H3Y4eHAS o0pa3oBaTeNbHbBIE PeCypChl
paboTHI paboTHI
73 |[[OnpeneneHme reoMeTprYECKast IIPOrPecCcru ] 1 [[bubmmoTeka IIOK
https://m.edsoo.ru/7f43f3b4]]
74 | [[@opmyiibl n-TO 4ieHA apruPMETHYECKO porpeccuu || 1 [[bubmmoTexa LIOK
https://m.edsoo.ru/7f43f58a]]
75 |[[@opMyIibl N-TO YI€HA FEOMETPUYECKOM MPOrPeccuH, |] 1 [[bubmuoTreka LIOK
https://m.edsoo.ru/7f43ef2c]]
76 |[[CymMa mepBBIX n 4ICHOB apU(pMETHUECKOH MPOTPECCHH, 1 [[bubmuoTreka LIOK
O3HakomuTenbHoe nsyyerue.]] https://m.edsoo.ru/7f43f0c6]]
77 |[[CymMMa nepBhIX N 4IEHOB T€OMETPHIECKOM MPOIPECCHH. 1 [[Bubmuorexa IJOK
O3HaKoOMUTE/IbHOEe M3yqu|/|e,]]]] https://m.edsoo.ru/7f43f72e]]
78 |[[PemicHue 3ama4 Ha Iporpeccu]| 1 [[bubmmoTexa IIOK
https://m.edsoo.ru/7f43f8a0]]
79 |[[U300paskeHue 4IeHOB apu(pMETHIECKON U T€OMETPHUYCCKOM 1 (1
MPOrpeccCuil TOYKaMU Ha KOOPAMHATHOM IIOCKOCTH.
O3HakomuTenbHoe nsyuyerue.]]]]
80 |[[M300paskeHue uieHOB apu(pMETHIECKON U T€OMETPHUYCCKOM 1 (1
[MPOrpecCUil TOYKAMHU Ha KOOPJMHATHOW MJIOCKOCTH | |
‘81 H[[JII/IH@IZHLIFI 1 9KCIIOHEHIIHAIBLHBINA pOCT]] || 1 || “ H H[[]]
82 ||Crosxuble mporieHThl. O3HAaKOMHUTEIBHOE U3yUCHHE. 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/7f43fe0e]]
83 |[CnoxHbIe TpOLIeHThI PelieHre mpakTHKO - OPUEHTHPOBAHHBIX 1 [[bubmuoTeka [IOK
3anad. O3HAKOMUTEIHLHOE U3yUYCHHE. https://m.edsoo.ru/7f4401a6]]
84 |[[KouTposbHas paboTa o Teme "HucaoBbie 1 1 [[bubmuoTeka [TOK
MOCIIeI0BATEIbHOCTH" ] | https://m.edsoo.ru/7f440418]]
85 |[[TToBTOpEHHE, 0OOOIIICHNE U CHCTEMATH3aIUs 3HaHHA. 3anuch, | 1 [l
CpaBHEHHE, JCUCTBHS C JCHCTBUTEILHBIMHU YUCIAMH, YHCIIOBas
npsimasi| |
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Ne Tema ypoka KonnuectBo yacos ‘ Hata DneKTpoHHbIE U(POBLIE
n/n Beero| Konrponshsie || Ipakrnueckue || H3Y4eHAS o0pa3oBaTeNbHbBIE PeCypChl
paboTHI paboTHI

86 |[[TToBTOpEHHE, OOOOIIEHNE U CHCTEMATH3AIUS 3HAHHIA. 1 (1
[Ipo1ieHThI, OTHOIIIECHHUS, TPOTIOPIUH | ]

87 |[[TToBTOpEHHE, 0GOOIICHNE U CHCTEMATH3AIINS 3HAHMIA. 1 (1
Oxpyrienue, MpuOIMKEHNE, OTICHKA] |

88 |[[TToBTOpEHME, 060OIICHHE U CHCTEMATH3AIUS 3HAHUH. 1 [[BubmunoTexa [JOK
PelieHre TEKCTOBBIX 33724 apu(PMETHIECKUM criocoOoM] ] https://m.edsoo.ru/7f443b12]]

89 |[[TToBTOpEeHME, 06OOIICHIE U CHCTEMATH3AIUS 3HAHUH. 1 [[BubmunoTexa [JOK
Perirenne TEKCTOBBIX 337124 apU(METHUCCKUM CITOCOO0M] | https://m.edsoo.ru/7f443cd4]]

90 |[[TToBTOpEHME, 06OOIICHHE U CHCTEMATH3AIUS 3HAHUH. 1 [[BubmunoTexa [JOK
Perirenne TEKCTOBBIX 337124 apU(METHUCCKUM CITOCOO0M] | https://m.edsoo.ru/7f443fea]]

91 |[[TToBTOpEHHME, 06OOIICHHE U CHCTEMATH3AIUS 3HAHUH. 1 [[bubmmoTexa IIOK
[IpeoOpa3oBanue anreOpandecKuX BhIPAKEHUH, TOMYCTUMBIE https://m.edsoo.ru/7f4441ca]]
3HAUYCHUS ||

92 |[[TIoBTOpEHHME, 0O60OIICHNE ¥ CHCTEMATH3aIUs 3HAHUH. 1 [[bubmmoTexa IIOK
[IpeoOpasoBanue anreOpandecKuX BhIPAKEHUH, TOMYCTUMBIE https://m.edsoo.ru/7f444364]]
3HAYEHUs | |

93 |[[TToBTOpEHME, 060OIICHHE U CHCTEMATH3AIUS 3HAHUI. 1 [[PubmuoTexa [JOK
[IpeoOpa3oBanue anreOpanvdecKux BhIPaKEHUH, TOMYCTUMBIE https://m.edsoo.ru/7f4446f2]]
3HAYEHUs | |

94 |[[TToBTOpEHME, 060OIICHHE U CHCTEMATU3AIUS 3HAHUI. 1 [[bubmuoTeka [IOK
[TpeoOpa3oBanue anreOpandecKux BHIPAKEHHM, TOMYCTHMBIC https://m.edsoo.ru/7f444a94]]
3HAYEHUs | |

95 |[[TToBTOpEHHE, 0OOOIIICHNE U CHCTEMATH3AINS 3HAHHA. 1 [[bubmuoTexa [IOK
@OyHKIMU: TOCTPOCHKE, CBOWCTBA N3YyYEHHBIX (DYHKITHIA] ] https://m.edsoo.ru/7f444c56]]

96 |[[TToBTOpEHHE, 0OOOIIICHNE U CHCTEMATH3AIUS 3HAHHA. 1 [[bubmuoTexa [IOK
OYHKIMU: TIOCTPOCHHE, CBOMCTBA U3YYEHHBIX (DYHKITUH] ] https://m.edsoo.ru/7f444144]]

‘97 H[[HOBTOpeHI/IC, 0000111eH1e U cHUCTeMaTH3aIus 3HAHUH. || 1 || H H H[[BI/I6J'II/IOTCI(3. HOK



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44

Ne Tema ypoka | KonnuectBo yacos ‘ Hata DneKTpoHHbIE U(POBLIE
n/n Beero| Konrponshsie || Ipakrnueckue || H3Y4eHAS o0pa3oBaTeNbHbBIE PeCypChl
paboTHI paboTHI
‘ Hl“pa(bnqecxoe pelieHie YpaBHEHUH U UX CUCTEM] | || || H H Hhttps:// m.eds00.ru/7f445516]]
‘98 H[[I/ITOFOBas{ KOHTpOJIbHAsI paboTa]] || 1 || 1 H H H[[]]
99 |[[TIoBTOpEHHE, 06OOIIEHIE 1 CHCTEMATH3AIINS 3HAHUHA. 1 [l
['paduueckoe perieHrne ypaBHEHHN U UX CUCTEM] |
100 ||[[TToBTOpEHHE, 000OIICHNE M CHCTEMAaTH3AIMSI 3HAHHA. 1 [[Bu6mumoTeka IIOK
@OyHKIUKU: TOCTPOCHUE, CBOWCTBA N3YYCHHBIX (DYHKITHIA] ] https://m.edsoo.ru/7f44516a]]
‘101 H[[O606III€HI/I€ U CUCTEMATH3aIHsl 3HAaHHUH || || 1 || H H H[[]]
102 |[[TTIoBTOpEHHE, 000OIIEHNE U CHCTEMATH3AIIHS 3HAHHH. |] 1 [[bubmroTexa [JOK
https://m.edsoo.ru/7f4452e6]]
(OBLIEE KOJMYECTBO YACOB I10 ITPOTPAMME | 102 | 6 [ 0 I
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[TOYPOYHOE [NIJIAHMPOBAHUWE

TKIIACC
KoJsinyecTBo yacoB fara eKTPOHHBIe
Ne n/m Tema ypoka Konrtpoabubie | IlpakTnueckue uudposbie
Bcero U3y4YeHHus
padoTsI padoTsI odpa3oBaTejbHbIE
pecypchl
1 [IpencraBnenune TaHHBIX B TAOIUIIAX 1 Bubmaorexa LIOK
https://m.edsoo.ru/863ec1{8
2 [IpakTHueckue BEIYACICHUS 110 1 bubnuoreka [IOK
TaOJIMYHBIM TaHHBIM https://m.edsoo.ru/863ec324
3 N3Breuenne u nHTEpHpETaALNs 1 bubnuoreka [IOK
TaOJIMYHBIX TaHHBIX https://m.edso0.ru/863ec78e
4 [Tpaktruueckas pabota "Tadmuipr" 1 1
, | e wommeme e | BuSorsa 101
1€ KPYT ’ https://m.edsoo.ru/863ed18e
(cTosIO9aTHIX) TUArpamMm
6 UTeHne 1 TOCTPOCHHUE AUATPAMM. 1 bubnuoreka [JOK
[Tpumeps! teMorpaguvecKux quarpamMmm https://m.edso0.ru/863ed602
" " bubmuoreka [JOK
7 [IpakTrueckas padota "/[uarpamMmsr 1 1 https://m.edsoo.ru/863ed72e
8 Uucnossie Habopbl. CpenHee 1 bubnunoreka [JOK
aprupMETHIECKOE https://m.edso0.ru/863ed846
4 .
9 pemcenoe. Petene st ) Bumrorexa LIOK
P ’ g https://m.edso0.ru/863ed846
MPAKTUYECKUM COJIep>KaHUEM
10 Menuana yrcnoBoro Habopa. 1 bu6mmoreka [JOK
Y cTOoNUNBOCTE MeAWaHbI https://m.edsoo.ru/863edb3e

11



https://m.edsoo.ru/863ec1f8
https://m.edsoo.ru/863ec324
https://m.edsoo.ru/863ec78e
https://m.edsoo.ru/863ed18e
https://m.edsoo.ru/863ed602
https://m.edsoo.ru/863ed72e
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863edb3e

Menuana yrcnoBoro Habopa. Pemienue

= 3a/1a4 ¢ MPAKTUYECKUM COJICPKAHHEM
12 [Ipaktuyeckas padora "Cpennue bubmmoreka [IOK
3HaueHus" https://m.edsoo.ru/863edc6a
13 Hawubonbliiee 1 HAMMEHbIIIEE 3HAYCHHS bubmmoreka [{OK
YHCIIOBOTO HabOpa. https://m.edsoo.ru/863ee07a
14 HauGomnbIiee 1 HauMeHbIIee 3HAYCHUS
yucioBoro Habopa. Pazmax
HauGonbIiiee 1 HauMeHbIIee 3HAYCHUS
15 yucioBoro Habopa. Pazmax. Pemenue
3aJ1a4 MPAKTHICCKOTO COCPHKAHMS
KonTtponpHas padoTa mo Temam
16 "HpeECTaBneHl:Ie JTAaHHBIX 1 Bubmiorexa LIOK
o https://m.edso0.ru/863ee390
OnmcaTenbHas CTaTUCTHKA
17 CrnyuaiiHasi ”3BMEHYUBOCTD (TTPUMEPHI ) bubmorexa LOK
yi prMEp https://m.edsoo.ru/863ee4bc
18 YacToTa 3HAaYCHHI B MACCUBE JAaHHBIX bubmorexa LOK
A https://m.edso0.ru/863ee69c
19 ['pynmupoBKka TaHHBIX bubmnorexa [JOK
PYIIHP A https://m.edso0.ru/863ee9d0
20 ['ucTorpammer
Pemenue 3agau ¢ ucnoyib30BaHUEM BuGmorexa LIOK
21 M (POBBIX PECYPCOB MPU MOCTPOCHUU https://m.edsoo.ru/863eeelc
TUCTOTpaMM T '
22 [IpakTiueckas pabora "Crnyuaiinas bubnunoreka [JOK
M3MEHYUBOCThD" https://m.edsoo.ru/863eecc8
I'pad, BepmmHa, pedpo. Ilpeacrasnenne
23 35;[5)11/1 CI:I)TOMOH.II?I-O 1Ppa(bap Bubmzorexa LIOK
) https://m.edsoo.ru/863eef52
O3HaKOMHUTEIHHOE U3yYEHUE.
CTCHGHL"(BaJIeHTHOCTB) BEPUINHBIL. Butmiorexa [IOK
24 Yucno pébep 1 cyMMapHasi CTeTIeHb

BCPIINH. HCHB W ITHUKII.

https://m.edsoo.ru/863ef0ba
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https://m.edsoo.ru/863edc6a
https://m.edsoo.ru/863ee07a
https://m.edsoo.ru/863ee390
https://m.edsoo.ru/863ee4bc
https://m.edsoo.ru/863ee69c
https://m.edsoo.ru/863ee9d0
https://m.edsoo.ru/863eee1c
https://m.edsoo.ru/863eecc8
https://m.edsoo.ru/863eef52
https://m.edsoo.ru/863ef0ba

O3HaKOMUTENBHOE U3YyUEHHUE.
enb 1 HUKIL. [yt B rpade.

25 EPGHCT;BHGHHG};TCBﬂSEO(};TI/I rpada. 1 bubnmorexa LIOK

https://m.edso0.ru/863ef236
O3HaKOMUTENbHOE U3yUEHHUE.

26 [IpencraBnenne 00 OPHEHTHPOBAHHBIX 1 bubnuorexa [JOK
rpadax. O3HAKOMUTEIIEHOE H3YICHHE. https://m.edso0.ru/863ef3b2

97 Crny4aitHbli OTIBIT U CITy4aiiHOE 1 bubnuorexa [JOK
cobbITHe. O3HAKOMHUTEIHHOE N3YUCHUE. https://m.edsoo.ru/863ef4d4
BepositHOCTh M yacToTa coObITus. Posb
MaJIOBEPOSTHBIX U IPAKTHUECKU

28 HOCTOngHBIX CO6I)ITI:/II71 B TIPUPOJIC U B 1 bubmrorexa [JOK

https://m.edso0.ru/863ef646
obuiectBe. O3HAKOMUTEIHHOE
W3yUYCHHE.
MoHeTta 1 urpajibHast KOCTh B TCOPHH

29 BeposATHOCTEH. O3HAKOMHUTEIIBHOE 1
U3YyYEHUE.

30 [TpakTruueckas padota "Yactora 1 1 bubnuoreka [JOK
BbINaAeHUA opia' https://m.edso0.ru/863ef8a8
KontponsHas pabora no temam

31 "Cnytll)aﬁHaﬂ I/IEMGH‘II/IBOCTB. I'padpsr. 1 1 Eubmrorexa TOK

N " https://m.edso0.ru/863f0186
BeposTHOCTB CilydaiiHOTO COOBITHS

39 [ToBTOpEHME, 000OIIECHNE. 1 bubnuoreka [JOK
[IpencraBienue qaHHBIX https://m.edsoo.ru/863efa24

33 [ToBTOpenue, 06061IeHNE. 1 bubnunoreka [JOK
OnucarenpHas CTaTUCTHUKA https://m.edsoo.ru/863efbaa

34 [ToBTOpEeHME, 0000mEeHNe. BeposTHOCTh 1 bubnunoreka [JOK
CIIy4alHOTO COOBITHS https://m.edso0.ru/863efecO

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 5

8 KIIACC
Ne Tema ypoka Kosn1iecTBo yacos Hara DJIeKTpOHHbIe LN (ppoBbIE
n/n IlpakTHyeckne | HM3yYeHusi | oOpasoBaTe/ibHbIE

Bceero KonTpoJbHbIe
11



https://m.edsoo.ru/863ef236
https://m.edsoo.ru/863ef3b2
https://m.edsoo.ru/863ef4d4
https://m.edsoo.ru/863ef646
https://m.edsoo.ru/863ef8a8
https://m.edsoo.ru/863f0186
https://m.edsoo.ru/863efa24
https://m.edsoo.ru/863efbaa
https://m.edsoo.ru/863efec0

padoThI paboThbI pecypcbl
1 [IpencraBnenue nanHbix. OnucarenbHast bubnuorexa [JOK
CTaTHUCTHKA https://m.edsoo.ru/863f029%e
2 Crnyuaiinast ”3BMeHUUBOCTh. CpeHue bubnuorexa [JOK
YHCIIOBOIO Habopa https://m.edso0.ru/863f03fc
3 Crnyuaiinbie coObITHA. BeposiTHOCTH 1 bubnuoreka [JOK
4acTOTBI https://m.edso0.ru/863f0578
Kitaccnueckne moienu teopun
4 BEPOSTHOCTEH: MOHETA M UTpabHAs BH6H_HOTeKa HOK
COOTE https://m.edso0.ru/863f076¢
5 OTKIOHEHIS bu6moreka [IOK
https://m.edsoo.ru/863f0a50
6 Hucnepcus unciaoBoro Habopa. bubnuoreka [IOK
O3HaKOMHTEIHHOE U3YUCHHE. https://m.edsoo.ru/863f0a50
7 CrangapTHOE OTKIIOHEHHE YHUCIIOBOTO bu6mmoreka [IOK
Habopa. O3HAKOMUTEIILHOE U3yUIECHUE. https://m.edsoo.ru/863f0bfe
JnarpaMmbl paccerBaHMUs. bubmuorexa [JOK
8
O3HAaKOMHTEIHHOE H3YUEHHE. https://m.edsoo.ru/863f0eab
9 MHo03k€ecTBO, TOAMHOXKECTBO BH6H_HOTeKa LOK
https://m.edso0.ru/863f1180
Onepanuu HaJ MHOKECTBAMU:
bubmuoreka [JOK
10 ;g?{iﬁfégﬁe’ TEpECEHCHHC, https://m.edsoo.ru/863f143c
CaolicTBa onepaliuii HaJl MHO>KECTBAMH:
11 MepeMeCcTUTENbHOE, COYETATENBHOE, ﬁggg?/%zlfji(l)loorﬁmw 1784
pacnpeeuTeNbHOE, BKIOYCHHUS O '
bu6mmoreka [JOK
12 I'padmyeckoe npeacTaBIeHNE MHOKECTB https://m.eds00.ru/863F198¢
13 KonTponrHas pabota o Temam 1

"Cratuctuka. Muoxxecrtna"

12



https://m.edsoo.ru/863f029e
https://m.edsoo.ru/863f03fc
https://m.edsoo.ru/863f0578
https://m.edsoo.ru/863f076c
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0a50
https://m.edsoo.ru/863f0bfe
https://m.edsoo.ru/863f0ea6
https://m.edsoo.ru/863f1180
https://m.edsoo.ru/863f143c
https://m.edsoo.ru/863f1784
https://m.edsoo.ru/863f198c

14 DOnemeHTapHbie coObITHs. ClrydaiiHbie bubnmoreka [JOK
COOBITHS https://m.edsoo.ru/863fldec
15 bnaronpusTcTByIoLue 3J€MEHTapHbIE bubnuorexa [JOK
coObITHs. BepossTHOCTH COOBITHIA https://m.edsoo.ru/863fldec
16 bnaronpusTcTByIoLue 3J€MEHTapHbIE bubnuorexa [JOK
coObITHs. BeposiTHOCTH COOBITHI https://m.edso0.ru/863f1f72
TIBITHI BHOBO3MOKHBIMU
17 :()?IGMGHT(;II;)I?HN?I/I 22621TI/I$[MI/I. bubmorexa [TOK
Lo https://m.edsoo.ru/863f21ca
Crnyyaiinbslii BEIOOD
18| mewemmapmn cotwmmL Bumorera LIOK
Lo ' https://m.edsoo.ru/863f21ca
CrnyyaiiHblii BEIOOD
19 pH;:az(gf::l\igifHE;ng;eSS;EI;HCLIMH bubmorexa LIOK
" https://m.edsoo.ru/863f235a
COOBITUSIMU
bu6mmoreka [IOK
20 JHepeBo. O3HaKOMHUTETLHOE U3YUCHHUE. https://m.edso0.ru/863f2ade
CBolicTBa AepeBa: €IUHCTBEHHOCTh
21 :gggl,ﬂcli:f e;;;?;ii;ii‘f:;zw BEPIITUH bubmmorexa [IOK
> https://m.edsoo.ru/863f2bac
1 4yucioM péodep. O3HaKOMUTENBHOE
U3y4YCHHE.
29 [IpaBuUO YMHOXKEHUS. bubnuoreka [IOK
O3HaKOMHTENBHOE H3YUEHHE. https://m.edso0.ru/863f2cd8
23 [IpaBuU0 yMHOXKEHUS. bubnuoreka [IOK
O3HAaKOMHTENBHOE H3YUEHHE. https://m.edso0.ru/863f2e36
24 ITpoTHBOIOIOKHOE COOBITHE. bubnuoreka [IOK
O3HaKOMHTENBHOE H3YUEHHE. https://m.edsoo.ru/863f2f8a
| Moo Sk Ossemmemer Busorsa 101
' https://m.edso0.ru/863f3214
O3HaKOMHTENBHOE U3YyYEHHE.
26 HecoBmecTHble coObiTus. @opmya bubnuoreka [IOK
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https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1dec
https://m.edsoo.ru/863f1f72
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f21ca
https://m.edsoo.ru/863f235a
https://m.edsoo.ru/863f2a4e
https://m.edsoo.ru/863f2bac
https://m.edsoo.ru/863f2cd8
https://m.edsoo.ru/863f2e36
https://m.edsoo.ru/863f2f8a
https://m.edsoo.ru/863f3214

CJIO’KCHUS BEPOSITHOCTEH. https://m.edso0.ru/863f3372
O3HaKOMUTENBHOE U3yUEHHUE.
g | Dol Somone | Bumorera 110K
p ' https://m.eds00.ru/863f3764
O3HaKOMUTENbHOE U3yUEHHUE.
[IpaBuIO0 yMHOKEHUS BEPOSITHOCTEH. Bubmiorexa [IOK
28 YcnoBHast BeposiTHOCTh. HezaBucumolie 1 .
https://m.edso0.ru/863f38ae
coObITHsI. O3HAKOMUTEIBHOE U3YUEHHUE.
2 Yorommannepontnoern Hesmenvie ) uGmnoresa LIOK
P - https://m.eds00.ru/863f3b06
coObITHsI. O3HAKOMUTEIHHOE U3YUEHHE.
30| oxenepmena s e aepens ) Bubmiorera LLOK
P AC ACpeBa. https://m.edso0.ru/863f3che
O3HaKOMHUTEIBHOE U3YUEHHE.
B oxenepmena s sie aepens ) BuGmrorexa LIOK
P A€ Aiepeba. https://m.edso0.ru/863f3f20
O3HaKOMUTEIBLHOE U3yUYEHHE.
32 EOETSE;ZT;SS OgﬁggzebnncaTeanaﬂ 1 bubmorexa LIOK
e A ' https://m.edsoo0.ru/863f4128
CTaTHCTUKA
bu6mmoreka [JOK
33 [ToBTOpenue, O606menue. I'padur 1 https://m.eds00.ru/863f4312
KonTtponsHas pabota no temam
34 "Cnyyvaiinble coObITHS. BeposTHOCTS. 1 1
I'padnr"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 1
9 KIIACC
KoauvecTBo yacoB DJIeKTPOHHBbIE
Hara nugposbie
Nenn/m | Tema ypoka Beero Kognpom,m,le HpﬁaKaneCKne W3ydeHHsi  06pa3oBATEIbHbIE
padoThI padoThI pecype
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https://m.edsoo.ru/863f3372
https://m.edsoo.ru/863f3764
https://m.edsoo.ru/863f38ae
https://m.edsoo.ru/863f3b06
https://m.edsoo.ru/863f3cbe
https://m.edsoo.ru/863f3f20
https://m.edsoo.ru/863f4128
https://m.edsoo.ru/863f4312

bubmuoreka [JOK

! HpencTapicHHe MaHHbX L https://m.eds00.ru/863f47ea
2 OmnucarenpHas CTaTUCTUKA 1 bubmorexa [JOK
https://m.edso0.ru/863f47ea
3 Omnepanmu HajJ COOBITUSIMH 1
4 HezaBucumocTts coObITHI 1
) KoMOuHaTopHO€E IpaBUIJI0 YMHOKEHUS 1 bubmorexa [JOK
https://m.edso0.ru/863f4e16
6 [lepecranoBku. @akropuan. Coueranus 1 bubnuorexa [JOK
Y YUCJIO COYETAHMM. https://m.eds00.ru/863f4e16
7 Tpeyronpnauk Ilackans. 1 bubnuoreka [IOK
O3HaKOMUTEIBHOE U3yUYEHHE. https://m.eds00.ru/863f5014
[IpakTnueckas pabora "Boruncienue
8 BEPOSATHOCTEMN C UCMOJIB30BAHNEM 1 bubnuoreka [IOK
KOMOMHATOPHBIX (QYHKITUN https://m.edso0.ru/863f5208
ANIEKTPOHHBIX TabUIT"
I'eoMmeTpuueckas BEpOSITHOCTb.
o | ol b | Buorera LOK
’ P > 113 T https://m.edso0.ru/863f5884
OKpykHOCTU. O3HAKOMUTEILHOE
U3yYeHUE.
I'eomeTrpuueckas BEpOSITHOCTb.
WHBIN BBIO
10w mmockocri. s orpeska, sy ) Bu6mioexa LIOK
’ p 113 YT https://m.edso0.ru/863f5a50
OKpyKHOCTU. O3HAKOMUTEIHLHOE
U3YyYeHUE.
I'eomeTpuueckas BEpOSITHOCTb.
L mmockocri. s orpeska, v ) Bumiorera LIOK
’ p » 113 YT https://m.edsoo.ru/863f5bfe
OKpYKHOCTH. O3HAaKOMUTEIBHOE
U3YyYEHHUE.
12 I'eoMeTpuueckas BEpOSITHOCTb. 1 bubnuoreka [IOK
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https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f5014
https://m.edsoo.ru/863f5208
https://m.edsoo.ru/863f5884
https://m.edsoo.ru/863f5a50
https://m.edsoo.ru/863f5bfe

Crydaiinelii BBIOOp TOUKH U3 QUTYPHI
Ha IUIOCKOCTH, U3 OTPE3Ka, U3 Iyr'u
OKpYXHOCTU. O3HaKOMUTEIILHOE
U3y4CHUE.

https://m.edsoo.ru/863f5e10

13 Ucneitanue. Ycnex u Heynaua. Cepus bubnuorexa [JOK
HCIIBITAHUH JI0 IIEPBOTO ycIiexa https://m.eds00.ru/863f6162
14 Ucneitanue. Ycnex u Heynaua. Cepus bubnuorexa [JOK
WCTBITAHUM IO IEPBOTO ycrexa https://m.eds00.ru/863f6356
15 Wcneitanue. Yenex u Heynaua. Cepust
WCTIBITAHUH JIO IEPBOTO ycrexa
n b .B
p https://m.edso0.ru/863f64d2
beprymm
nu b .B
p https://m.edso0.ru/863f6680
bepnynau
18 [TpakTruueckas padota "Ucnbitanus bubnuoreka [IOK
bepnymn" https://m.edso0.ru/863f67de
19 CnyvaiiHasi BeIMUMHA U paclpeiesieHre bubnuoreka [JOK
BEPOSITHOCTEH https://m.edso0.ru/863f6b44
20 MaremaTruueckoe OKUIAHUE U bubnuoreka [JOK
JUCIIEPCHS CIIYYaitHOM BEIMYHUHbI https://m.edso0.ru/863f6da6
n | e s Busorsa 101
p et https://m.edso0.ru/863f6f86
3HAYEHUS BEJIMYMHBI
bubnuoreka [JOK
22 [TonsaTHe 0 3aKOHE OOJIBIIUX YHCEIT https://m.eds0o.ru/863F72c4
23 N3mepenune BEpOsATHOCTEN C IIOMOILBIO bubnuoreka [IOK
4acToT https://m.edso0.ru/863f7652
bu6mmoreka [JOK
24 ITpumMeHeHue 3aKkoHa OOJIBIINX YHCET https://m. eds00.ru/863F7116
25 O6001eHue, cucTeMaTu3alys 3HaHUuH. bubnmnoreka [JOK
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[IpencraBnenue JaHHBIX

https://m.edsoo.ru/863f783c

O0001menue, cucreMaTH3aus 3HaHUH.

26 1
OnucarenbHast CTaTUCTHKA
O0001menue, cucreMaTrn3a 3HAHUH.

27 Mpercrasrcnme mamox. | Bugorexa LOK

pel . ) https://m.edsoo.ru/863f893a
OnucarenbHasl CTAaTUCTHKA

28 O60061eHne, cucTeMaTu3alus 3HaHuH. 1 bubnuorexa [JOK
BeposTHOCTB ciiyqaitHOTO COOBITHS https://m.edsoo.ru/863f7a4e
O0006111eH1E, CUCTEMATH3a 3HAHUM.

29 Be OfIII;HiI(;ITB 01311 . ah;IHT(i"o t:H(/)IgLIIT{HI;HH 1 Bubmrorexa OK

p ya ’ https://m.edso0.ru/863f7c9c
DneMeHTbl KOMOMHATOPUKH

30 O06001menre, cucTeMaTru3arys 3HaHUH. 1 bubmuorexa [JOK
DeMeHTHl KOMOWHATOPUKH https://m.eds00.ru/863f7e54
O000111eH1E, CUCTEMATU3ALIMS 3HAHU.

31 DneMeHThl KOMOMHATOPUKH. 1 bubnuoreka [IOK
Cny4aiiHble BEJIMYUHBI U https://m.edso0.ru/863f8408
pacrpeeneHus
O0o01menue, cucTeMaT3a 3HaHMI.

3 Coywaiirmse pemmamtn | BuGmorexa 11K

yd https://m.edsoo.ru/863f861a
pacrpeeneHus
bu6mmoreka [JOK
33 Hrorosas koHTpoabHas paboTa 1 https://m.eds0o.ru/863f8b56
34 O0o001enue, cucreMaTH3anus 3SHaHUH 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOITPAMME 34
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IHOYPOYHOE IINTAHUPOBAHHUE

TKIIACC
Kosn4yecTBo yacoB JJIeKTPOHHBbIE
Nen/m | Tema ypoka Kontpoasnbie | IlpakTuyeckue Aara uuppossie
Beero padoTsI padoThbI HsyHetus o0pa3oBaTejibHbIE
pecypchl
1 OneMeHTapHble GUTypBl: TOUKA, MpsAMas, 1 bubnuoreka [IOK
IIJI0CKOCTh https://m.edso0.ru/8866b724

2 JlomaHble 1 MHOTOYTOJIBHUKH 1 bubmorexa HOK

https://m.edso0.ru/8866ch6a
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https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a

Jlnuna otpeska. MsmMepenune JuiMHbI

3 oTpeska. PaccrosiHue Mex 1y ToUKkaMu
4 N3mepenue TMHEHHBIX BEITHYMH,
BBIYHCIICHUE OTPE3KOB
5 Onpenenenue yria, BUJbl YIIIOB. bubnuorexa [JOK
[Linockuit yroa. 3mepenue yriion https://m.edso0.ru/8866c3ea
6 N3mepenne JIMHEHHBIX M YTIIOBBIX
BEJINYHH, BEIYMCIICHHE OTPE3KOB M YIJIOB
7 CMeXHBIE YTIIBI bubmorexa [JOK
https://m.edso0.ru/8866c5c0
5 CwmexHble yribl. Pemenne 3a1ay ¢
MIPAKTUYECCKUM COJICpKaHUEM
9 BeprtukanbpHbIe yriibl
10 Teopema 0 BEpTUKAIBHBIX yriax bubmorexa [JOK
https://m.edso0.ru/8866c7be
CBoiiCTBa CMEXHBIX U BEPTHUKAJIbHBIX
11 yrioB. PaboTa ¢ mpocTeimmmu
yepTexamMmu
CMexHbIe U BEPTUKAJIbHBIC YTJIbL.
12 Pemenne 3aga4 ¢ mpakTUYECKUM
coJiep:KaHuEeM
13 [lepumerp u mnomanas Guryp,
COCTaBIJICHHBIX U3 MPSIMOYTOJILHUKOB
[Tepumerp u mnomans Guryp,
14 COCTaBIICHHBIX U3 MPSIMOYTOJILHUKOB.
Pemenue npocreiimux 3agaq
MIPAKTUYECKOTO COACP KAHUS
[ToHsiTHE O PaBHBIX TPEYTOIbHUKAX U
15 HepBI/I‘IHBIepHpeHCTaBIJ)IeyIII/I}I 0 paBHBIX bubmiorexa [JOK
https://m.edso0.ru/8866ce80
¢burypax
16 IlepBslii mpU3HAK paBEHCTBA bubnuorexa [IOK

TPEYTrOJIbHUKOB

https://m.edsoo.ru/8866d1fa
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17

IlepBblii IpU3HAK PABEHCTBA
TpeyroiabHUKOB. Pemenne 3anay
IIPAKTHYECKOTO COJEPIKAHUS

18

Bropoit npusHak paBeHCTBa
TPEYrOJIbHUKOB

bubmmoreka [{OK
https://m.edsoo.ru/8866d34e

19

Bropoit npusHak paBeHCTBa
TpEeyroJbHUKOB. Pemenne 3anay
IIPAKTHYECKOTO COJIEPKAHUS

20

Tpernii npu3HaK paBeHCTBA
TPEYrOJIbHUKOB

bubmmoreka [{OK
https://m.edso0.ru/8866e01e

21

Tperwnii npru3HaK paBeHCTBA
TpEeyroiabHUKOB. Pemenne 3anaqu
MIPAKTHYECKOTO COJIEPKAHUS

22

[Ipu3Haky paBeHCTBA MPSAMOYTOJIbHBIX
TPEYrOJbHUKOB

bu6moreka [IOK
https://m.edso0.ru/8866e88¢e

23

[Ipu3Haku paBeHCTBa MPSAMOYTOJIbHBIX
TpeyrojbHUKOB. Pemienue 3anau
MIPAKTHUYECKOT0 COJIePKaHUs

24

CBOIicTBO MeIMaHbI MPSMOYTOJIHHOTO
TpPEeYroJbHUKa, TPOBEAEHHOMN K
TUIOTEHY3€

bu6mmoreka [JOK
https://m.edsoo.ru/8866e9ec

25

CBOIicTBO MeIMaHbI MPSMOYTOJILHOTO
TpPEYroJbHUKA, TPOBEAEHHON K

THIIOTCHY3C. Pemenue HpOCTGﬁIHHX 3aJa4

IPAKTUYCCKOI'0 COACPIKAHUA

26

PaBHOGeIpeHHBIC U PABHOCTOPOHHHUE
TPEYrOJIbHUKH

bubnuoreka [JOK
https://m.edsoo.ru/8866d6fa

27

ITpu3Haku u cBONCTBA paBHOOEIPEHHOTO

TPEYrOJIbHUKA

bu6mmoreka [JOK
https://m.edso0.ru/8866d880

28

ITpu3Haku u cBOHCTBA paBHOOEIPEHHOTO

TPECYroJIbHUKA. Pemienue HpOCTGfIH.IPIX
3aa4 IPaKTUICCKOTO COACPKAHU

bu6mmoreka [JOK
https://m.edso0.ru/8866d880
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https://m.edsoo.ru/8866e01e
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29

Teopema o Gosblei cTopoHe U 0OJIbILIEM
yIJle TPEYroJIbHUKA

bubmuoreka [JOK
https://m.edso0.ru/8866e26¢

30

HepaseHcrBa B reomerpun.
O3HaKOMHTENBHOE U3YYEHHE.

31

HepaseHcTBO TpeyronbHuKa.
O3HaKOMHTENBHOE U3YUEHHE.

bubmmoreka [{OK
https://m.edsoo.ru/8866e3a2

32

HepaBeHcTBO I0MaHOM.
O3HaKOMHUTENbHOE U3yUEHHE.

33

HepasencrBa B reomerpun. Pemenue
3aJ1a4 NMPAKTUYECKOTO COACPIKAHMSL.
O3HaKOMHUTENBHOE U3yYEHHE.

34

[IpsAMOYTOJIBHBIN TPEYTOIBHUK C YTIIOM B
30°

bu6moreka [IOK
https://m.edso0.ru/8866eb22

35

[IpsAMOYTOIBHBIN TPEYTOIBHUK C YTIIOM B
30°. Pemienue 3a1ad mpakTHYECKOTO
COJIEPKaHHUs

36

KonTtponbHas padoTa o teme
"TpeyrosbHUKH"

bu6mmoreka [IOK
https://m.edsoo.ru/8866echc

37

[TapannensHbIe NpAMBIEC, UX CBOMCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/8866ef64

38

JIBe mapaienbHble IPSIMbIE U CeKYyILasl.
Haxkpect nexariue, COOTBETCTBEHHEIE,
OJIHOCTOPOHHUE YTJIBI

bu6mmoreka [JOK
https://m.edso0.ru/8866f086

39

CoiicTBa yrioB, 00pa3oBaHHbBIX MIPU
MePECEUCHHUH MAPAIIEIBbHBIX MPSMBIX
CeKyIIei

40

Hakpecr nexaiiue, COOTBETCTBEHHbIE U
OJTHOCTOPOHHHE YIJIbl, 00pa30BaHHbIE IPU
[IEPECCUCHUH MapAIIICIIBHBIX IPSIMBIX
CEeKYILEH

41

HaerCT JICKAIIUEC, COOTBETCTBCHHLIC U
OJAHOCTOPOHHHUC YI'JIbI. Pemienune 3amau
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IMPAKTUYCCKOI'0 COACPIKAHUA

42 [Ipu3Haky napawieIbHOCTH JIBYX MPAMBIX bubmorexa LIOK
https.//m.eds00.ru/8866f3b0
[Ipu3Hak napasieIbHOCTH MPSAMBIX Yepe3
43 PaBEHCTBO PAaCCTOSIHUM OT TOYEK OJTHOU
IIPSIMOM IO BTOPOU MIPSIMOM
[Tpu3Hak nmapaieIbHOCTH MPSIMBIX Yepe3
PaBEHCTBO PAaCCTOSIHUM OT TOUYEK OJTHOU
44 IpsIMOM 710 BTOPOU NpsiMOi. Pemenue
MPOCTEHINNX 3a/1a4 MPAKTHIECKOTO
COJIepKaHus
[Tarerii moctynat EBkinga. Akcuoma
45 napajuIeNbHbIX IPSIMbIX.
O3HaKOMHUTEIbHOE U3yUEHHE.
46 CymMa yriioB TpeyroJibHUKa bubmorexa LOK
https://m.eds00.ru/8866f630
47 CyMMma yriioB BBITYKJIOTO bubnuoreka [IOK
MHOTOYTOJIbHUKA https://m.edso0.ru/8866f8ba
48 Buemraue yribl TpeyrojbHUKa Eubmrorexa TOK
https://m.edsoo.ru/8866fa5e
Bueminue yrisl TpeyroyibHuka. Penenue
49 MPOCTEHINNX 33/1a4 MPAKTHIECKOTO
COJIepKaHUSA
KounTponbnas pabota no Teme
50 "Hap:.]'IJIGJ'ILHLlI:)e MpsiMbIE, CyMMa yIJIOB 1 bubmiorexa [IOK
" ’ https://m.edsoo.ru/8866fe6e
TpPEYroJbHUKA
51 OKpy»XHOCTb, XOPJIbl U TUAMETP, X bubnunoreka [JOK
CBOMCTBA https://m.edso0.ru/88670800
52 KacarenbHas K OKpy>KHOCTH bubmiorexa LIOK
https://m.edso00.ru/88670e9a
53 OKpyXHOCTb, BOUCaHHas B yroi. LlenTp

OKPYXHOCTH, BIICAaHHOM B Yroja
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54

OKpyXHOCTb, BIIUCAHHAS B YIrOJl.
Pemenue 3a1a4y npakTHYECKOro
COJIepKaHUs

55

[Tonarue o 'MT, npumenenue B 3a1ayax.
O3HaKOMHTENBHOE U3YUEHHE.

bubmmoreka [{OK
https://m.edso0.ru/8867013e

56

[Ipumenenne I'MT, Pemenue
MIPUKIIAHBIX U IPAKTUYECKUX 3aa4.
O3HaKOMHTENBHOE U3yUEHHE.

bubmmoreka [{OK
https://m.edso0.ru/88670508

57

buccekrpuca u cepeMHHBIN
MEPIEeHIUKYIISAP KaK FTEOMETPUUECKHE
MecTa Touek. O3HaKOMUTEIbHOE
U3yUYCHHE.

58

OKpyXHOCTB, OITMCAHHAsA OKOJIO
TPEYTOJIbHUKA

bu6moreka [IOK
https://m.edso0.ru/88670a62

59

OKpyXHOCTb, OTIICAHHAS OKOJIO
TpeyroJibHuKa. Pemenue 3anau
MIPAKTHUYECKOT0 COJIEPKaHU

60

OKpyXHOCTb, BIIUCAHHAS B TPEYTOJIbHUK

bu6mmoreka [IOK
https://m.edso0.ru/8867103e

61

OKpyXHOCTb, BIIUCAHHAS B TPEYrOJIbHUK.
Pemenue 3a1a4y npakTUYECKOTO
COJIepKaHUs

62

[TocTpoenue yria, paBHOTO IaHHOMY.
[TocTpoenne OUCCEKTPUCHI yTa.
O3HaKOMUTEIbHOE U3yYCHUE.

bubnuoreka [JOK
https://m.edso0.ru/88671188

63

[TocTpoenue cepeMHHOTO
NepHeHIUKYIIApa K oTpe3ky. [loctpoenue
MEPIEHIUKYIIAPHOU MIPSAMOM.
O3HaKOMHUTENBHOE U3yUEHHE.

bu6mmoreka [JOK
https://m.edso0.ru/886712d2

64

KonTtponpHas pabota o teme
"OKpyXHOCTb U Kpyr. I'eomeTpruueckue
MOCTpPOEHHUs"

bu6mmoreka [JOK
https://m.edso0.ru/88671462
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[ToBTOpeHue u 06001IeHNE 3HAHUI
65 OCHOBHBIX NIOHATHUI U METOJ0B Kypca 7 1 bubmiorexa LIOK
https://m.edso0.ru/886715b6
KJ1acca
bubmmoreka [{OK
66 Hrorosas koHTpoJIbHAST paboTa 1 1 https://m.eds0o.ru/886716ec
67 [ToBTOpeHue u 00001IeHNEe OCHOBHBIX 1
MOHATUH U METOJIOB Kypca 7 Kiacca.
68 [ToBTOpEeHue 1 0600111eHNE OCHOBHBIX 1 bubnuorexa [JOK
MOHATUH U METOJIOB Kypca 7 Kilacca https://m.edso0.ru/886719bc
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 4 0
8 KUIIACC
No Koun4yecTBo yacos Jara JIeKTPOHHBbIE HU(PPOBbIE
n/_n Tema ypoka Beero KonrTpoabubie | IlpakTuueckue w3ysenus oOpasoBare/bHbIE
padoThbI padoThI pecypchl
1 [Tapannenorpamm, ero nNpu3Haku U 1 bubmuorexa [JOK
CBOIiCTBA https://m.edsoo0.ru/88671af2
2 [Tapannenorpamm, ero nNpu3Haku U 1 bubmuoreka [JOK
CBOICTBa https://m.edso0.ru/88671ca0
3 [Tapannenorpamm, ero npu3Haku U 1 bubmuoreka [JOK
CBOICTBa https://m.edso0.ru/88671ca0
o | e o mpemeopsion 1 Bumorera 110K
pAMOYT %> POMD, KBaJpat), https://m.edsoo0.ru/88671dea
MIPU3HAKK U CBOMCTBA
;| oo pemeopen : Bumorera 110K
PAMOYT %> POMD, KBazpat), https://m.edso0.ru/88671f20
MIPU3HAKU U CBOMCTBA
o | oo g : Bumorera 110K
PAMOYT %> POMD, KBazpat), https://m.edso0.ru/8867209¢c
MIPU3HAKU U CBOMCTBA
7 Tpanemus 1 bu6mmoreka [JOK
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https://m.eds00.ru/88672358

bubmuoreka [JOK

8 PaBHOOOKAS ¥ IPSMOYTOJIBHAS TPATICITHH https://m.eds00.ru/8867252¢
bubmmorexa [{OK

9 PaBHOOOKAS ¥ IPSMOYTOJIBHAS TPATICITHH https://m.eds00.ru/88672858
bubmmorexa [{OK

10 MeTox yBOeHHs MeAHaHEI https://m.edso0.ru/88672b14
11 [lenTpansHas cuMMeTpus bubmorexa LHOK

https://m.edso0.ru/88672b14
12 KonTposbHas pabora no teme 1 bubnuorexa [JOK

"UeTbIpEXyroabHUKN" https://m.edso0.ru/88672c9a
13 Teopema daneca u Teopema o bubnuoreka [JOK

MPOMOPIIHOHATIBHBIX OTPE3Kax https://m.edso0.ru/8867337a
bu6moreka [IOK

14 CpeaHss IMHUs TPEYTOTIbHHKA https://m.edso0.ru/88672e0c
bu6mmoreka [IOK

15 CpeaHsis MHHA TPEYTOIbHMKA https://m.edso0.ru/88672f38
N bu6mmoreka [IOK

16 Tpaneuus, € cpeaws TuHus https://m.eds00.ru/88672358
N bu6mmoreka [JOK

17 Tpaneus, e¢ cpefiHsst THHus https://m.edso0.ru/88673064
bubnuoreka [JOK

18 HponopumorarkHbie oTpesi https://m.edso0.ru/88673794
bubmuoreka [JOK

19 HponopuuonansHere oTpesi https://m.edso0.ru/88673794
20 I bubmuoreka [JOK

CHTP MACC B TPEYTOTHHHKE https://m.edso0.ru/886738fc
bu6mmoreka [JOK

21 Tono6uere TpeyronbHuiH https://m.edso0.ru/88673a78
22 Tpu npusHaka noo0us TPEyroabHIUKOB bubmorexa HOK

https://m.edso0.ru/88673bae
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bubmuoreka [JOK

23 Tpu npusHaka no100us TPEYroabHUKOB 1 https://m.eds00.ru/88673d52
24 Tpu npusHaka no100us TPEyroabHUKOB 1 E;ISSJ,I:I;I/?T:ZI;Z(I)_})(.)I’IS/8867 4006
25 Tpu npusHaka n1o100us TPEYroIbHUKOB 1
26 [TpumeHeHue Mo A00HsI IPU PEIICHUH 1
MTPAKTUYECKUX 33124
27 KonTpomsnas pabora o teme "[lono6Hb1e 1 1 bubnuorexa [JOK
TPeyroJbHUKH" https://m.edso0.ru/8867445a
28 CBoiicTBa TUIONIA/ICH T€OMETPUUECKHIX 1 bubnuoteka [JOK
buryp https://m.edso0.ru/886745fe
29 Dopmyabl 1S TUIOIIAAA TPEYTOJIbHUKA, 1 bubmuorexa [JOK
napajuiesiorpaMma https://m.edso0.ru/88674860
30 Dopmyabl 1S TUIOIIAAA TPEYTOJIbHUKA, 1 bubmuorexa [JOK
napajuiesorpaMmma https://m.edsoo0.ru/88674a22
31 Dopmyabl ISl TUIOIIAAA TPEYTOJIbHUKA, 1 bubmuorexa [JOK
napajuieiorpaMma https://m.edsoo0.ru/88674a22
30 Dopmybl ISl TUIOIIAAA TPEYTOJIbHUKA, 1 bubmuorexa [JOK
napajuiesiorpaMma https://m.edso0.ru/88675288
33 DopmyJibl IS TUIOMIAAN TPEYTroJIbHUKA, 1 bubmuoreka [JOK
napajuieiorpaMma https://m.edso0.ru/8867542c
34 Brruncnenue miuommazneit cnoxHeix GUryp 1 ﬁgg;?;:;i;asé‘}gﬁ/% 674678
35 [Tnomanu uryp Ha kieryaroit Oymare 1 ﬁtlj[ISJsI:I;I/(r)rTlZI::IaS(I)l()?‘IlJ{/8867 4736
36 [Tnomaau mogo6HBIX puryp 1
37 [Tnomaau mogo6HBIX puryp 1
38 3ajaun ¢ MPaKTUYECKUM COJIep>KaHUEM 1 BH6H_HOTeKa HOK
https://m.edso0.ru/88675558
39 3ajauun ¢ MPaKTUYECKUM COJIEp>KaHUEM 1 bubmorexa LIOK

https://m.eds00.ru/88675684
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Pemenue 3a1a4 ¢ IOMOIIBIO METOIA

bubmuoreka [JOK

40 BCIIOMOTATEJIbHOW TUIOTIAIN ! https://m.edso0.ru/88674f90
41 KonTpomnsnas padora o Teme "ITnomans" 1 1 BH6H_HOTeKa HOK
https://m.edso0.ru/8867579c
42 Teopema [Iudaropa u e€ npumeHeHHE 1 E;IS?,:I;I/?T:ZI;Z(])_})(.)I’IS/88 675918
43 Teopema [Iudaropa u e€ npumeHeHne 1 E;ISSJ,I:I;I/?;ZI;Z(I;})?IS/886759 18
44 Teopema [Tudaropa u e€ npuMeHenue 1 Egggﬁ?;iﬁigﬁﬁl% 675abc
45 Teopema [Tudaropa u e€ npuMeHeHne 1
46 Teopema [Tudaropa u e€ npumMeHeHHE 1
OmnpeferieHne TPUTOHOMETPHUIECKUX
4 eyrommms pmonoerpicete ) Bubmnorera LIOK
COOTHOIIEHNA B TIPAMOYTOTLHOM https://m.edso0.ru/88675d32
TPEYroJIbHUKE
48 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO 1 bubmorexa 10K
https://m.edso0.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO 1
50 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO 1
51 KontponbHas padora o teme "Teopema 1 1 bubnunoreka [JOK
ITudaropa u Hayaga TPUrOHOMETPHH" https://m.edsoo.ru/8a1407e8
52 Brniucannslie 1 HE€HTpaIbHbBIE YIJIbI, YOI 1 bubnuoreka [IOK
MEK/y KacaTeJIbHOM U XOpIoi https://m.edso0.ru/8a1415b2
53 BnucanHbie ¥ LIEHTPaIbHBIE YIIIBI, YTOJI 1 bubnuoreka [IOK
MEX]ly KacaTeJIbHOU U XOPJI0H https://m.edso0.ru/8a141940
54 BnucanHnbie ¥ LIEHTpaIbHBIE YIIIBI, YTOJI 1 bubnuoreka [IOK
MEX]ly KacaTeJIbHOU U XOPI0i https://m.edso0.ru/8al41b34
55 VYTIbl MEXAY XOpIaMU U CEKYLITUMU 1
56 VYTibl MEXAY XOpJIaMU U CEKYLITUMU 1
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https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44
https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34

Bnoucanupeie u onMcaHHBIC

S7 YETBIPEXYTOJIBHUKH, UX IIPU3HAKU U 1 bubmmorexa [IOK
9 ’ https://m.edso0.ru/8a140f86
CBOICTBa
Brincannblie 1 onMcaHHBI
58 ‘{ebe;éxszﬂbeHKI(/:Ia 179 nepmHaKH U 1 bubmorexa [TOK
o ’ https://m.edsoo.ru/8a1416d4
CBOIICTBa
Brincannblie 1 onMcaHHBI
59 ‘-ICTI)f;éxyF(e)J'IBSII/IKI(/:Ia 179 nepmHaKn u 1 bubmmorexa [TOK
o ’ https://m.edsoo.ru/8a1416d4
CBOIICTBa
[IpuMeHeHne CBOWCTB BIMCAHHBIX U
60 OTIMCAHHBIX YETHIPEXYTOJIHLHUKOB TIPU 1
pEIIeHUH T€OMETPUUECKUX 3a/1a4
[IpuMeHeHne CBOWCTB BIMCAHHBIX U
61 ONMCAHHBIX YETHIPEXYTOJIBHUKOB MPH 1
pELIeHNH FeOMETPUYECKUX 3a1a4
62 B3anmHoe pacnosioxkeHue JByx 1 bubmuorexa [JOK
OKPYXKHOCTEH, 00I1IMe KacaTeabHbIe https://m.edsoo.ru/8a1410a8
. bu6mmoreka [IOK
63 Kacaime oxpyskrocreit L https://m.edsoo.ru/8a1410a8
B oxpymoens B n omcamne ) ) ubmoera LIOK
N https://m.edsoo.ru/8a141c88
YeThIPEXyroJbHUKU
65 IToBTOpEHUE OCHOBHBIX MOHATUN U METOJIOB 1 bubnuoreka [IOK
KypcoB 7 u 8 Ki1accoB, 0000IIeHAE 3HAHUI https://m.edsoo.ru/8al41ddc
66 IToBTOpEHUE OCHOBHBIX MOHATUN U METOJIOB 1 bubnuoreka [IOK
KypcoB 7 u 8 Ki1accoB, 0000IeHIE 3HAHU https://m.edsoo.ru/8al4lefe
bu6mmoreka [JOK
67 HTorosas KOHTpoJbHas paboTa 1 1 https://m.eds00.ru/8a142368
68 IToBTOpEHNE OCHOBHBIX MOHATHI U METOJI0OB 1 bubnuoreka [IOK
KypcoB 7 u 8 Ki1accoB, 0000I1IeHre 3HaHU! https://m.edsoo.ru/8al420ac
OBLIEE KOJIMYECTBO YACOB I10 68 6

I[TPOTPAMME
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https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac

9 KJIACC

No KoJsinyecTBO yacoB Jata DJIeKTPOHHBbIE HU(PPOBHIE
u/n Tema ypoka Beero Konrpoasubie | IlpakTuueckue W3ydenus o0pasoBaTejibHbIe
padoThI padoTsl pecypchl
1 Ornpenenenre TPUTOHOMETPUIECKUX 1 bubnuoreka [JOK
¢bynkimid yrios ot 0° o 180° https://m.edsoo.ru/8al424bc
2 dopmynbl IPUBEACHUS 1
3 Teopema KOCHHYCOB 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/8a14336¢
4 Teopema kocurycoB. Permenne 3agau 1
5 TeopeMa kocuHycOB Pelienne npakTuKo- 1 bubmuorexa [JOK
OPHUCHTHPOBAHHBIX 337134 https://m.edsoo.ru/8al42d5e
6 Teopema cuHycoOB 1 bubmorexa I[TOK
https://m.edsoo.ru/8al42e8a
7 Teopema cunycoB Pemenue 3amau 1
8 Teopema cunycoB Penienre npakTuko- 1
OpPUEHTUPOBAHHBIX 3a7a4
9 Haxoxnenue njvH CTOpOH U BEJIMYUH 1 bu6mmoreka [JOK
YTJIOB TPEYrOJbHUKOB https://m.edso0.ru/8a1430b0
10 Pemenue tpeyronsaukoB Tpu 3anaumn Ha 1 bubnunoreka [JOK
pelICHUE TPEYrOJIbHUKOB. https://m.edsoo.ru/8al42ac0
Pemenue tpeyronsHukoB Pemenue bubnuoreka [IOK
1 NPaKTHKO-OPHEHTHPOBAHHBIX 33724 . https://m.edsoo.ru/8al42ac0
Pemenue tpeyronpHukoB Pemenue 3amau ¢ bubnunoreka [JOK
12 1 .
MTOMOIIIBIO TEOPEM CHHYCA U KOCHHYCA https://m.edsoo.ru/8al42ac0
13 Pemenue tpeyronpHukoB Pemnienue 3anau 1 bubmmorexa [IOK
https://m.edsoo.ru/8al42ac0
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https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0

14 IIpakTHueckoe NPUMEHEHHE TEOPEM bubmorexa [IOK
CHHYCOB M KOCHHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTHueckoe NPUMEHEHHE TEOPEM
CHUHYCOB M KOCHHYCOB
16 KonTtponsHas padora o Teme "Pemenne 1 bubnuorexa [JOK
TPEyroJbHUKOB" https://m.edsoo.ru/8a14392a
17 [Tonsarue o mpeoOpa3zoBaHUU 000U ESSE?I%ZI;Z&?’ISBM 43ah0
18 COO0OTBETCTBEHHBIE DJIEMEHTEI IOT00HBIX bu6mmoreka [{OK
buryp https://m.edsoo.ru/8al43de4
19 CoOTBETCTBEHHBIE DIIEMEHTEI TOJ00HBIX
duryp
20 Teopema o IpOU3BEICHUN OTPE3KOB XOP/T bubmorexa [TOK
’ https://m.edsoo.ru/8a14406e
n | e rrome B 10K
’ https://m.edsoo.ru/8al441a4
OpPUEHTUPOBAHHBIX 3a7a4
29 TeopeMa o0 KBaapare KacaTeIbHOMN bubmuorexa [JOK
Perrenue 3a1a4, UCIOJIB3Ys METOJ IT0I00MS https://m.edsoo.ru/8al442da
23 [IpumeneHne TeopeM B pelieHUN bubnuoreka [JOK
rEOMETPUIECKUX 3a1a4 https://m.edso0.ru/8a143f06
24 g%iﬁgzg;f; szaz II)’(::ILHHZI:II;IZ MIPaKTHUKO- bubmorexa [IOK
https://m.edsoo.ru/8al1443fc
OpPUEHTUPOBAHHBIX 3a7a4
o5 IIpuMeHeHne TeopeM B pElICHUN bubnunoreka [JOK
reOMETPUIECKUX 3a1a4 https://m.edso0.ru/8a144578
26 Fﬁggggngsiaﬁiiogg;)06:1?/[;/1eTpqucKI/Ie 1 bubmorexa HOK
T https://m.edso0.ru/8a1447a8
COOTHONIEHUS B OKPYKHOCTHU
27 Omnpenenenne BeKTOpoB. PU3HUECKUI 1 bubnunoreka [JOK

TCOMeTpI/I‘-ICCKI/Iﬁ CMBICJI BEKTOPOB

https://m.edso0.ru/8a144960
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https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
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bubmuoreka [JOK

28 CrnosxeHre ¥ BBIYUTAHHE BEKTOPOB, 1 https://m.eds00.ru/8al44a8e
bub6mmoreka [{OK
29 YMHOKEHHC BEKTOpA Ha YHCIIO . https://m.edsoo.ru/8a144d52
30 CrnosxeHre ¥ BBIYUTAHHE BEKTOPOB, 1
YMHO>KEHHE BEKTOpA Ha YUCIIO
31 PaznoxxeHnue BekTopa 1o ABym 1
HEKOJUITMHEAPHBIM BEKTOPaM
bu6mmoreka [{OK
32 Koopywater seropa . https://m.edsoo.ru/8al44fbe
33 CkalsipHO€ MTPOU3BE/ICHNE BEKTOPOB 1 bubmorexa HOK
’ https://m.edsoo.ru/8a14539c
| oo rrmerao | BuSorea 10K
P A a g https://m.edsoo.ru/8a14550e
YTJIOB
35 Pemenue 3aga4 ¢ MOMOIIBIO BEKTOPO 1 bubmorexa HOK
HHICHHE 371 € HOMOLLILIO BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemenue 3aga4 ¢ HOMOIIBIO BEKTOPOB 1 bubmorexa HOK
A B p https://m.edsoo.ru/8a1458c4
37 [IpuMeHeHHe BEKTOPOB IS PEIICHUs 3a1a4 1
(0737001
" " bu6mmoreka [JOK
38 KontponbHas padoTa nmo teme "BekTopbl 1 1 https://m.eds00.ru/8al45h08
39 JlekapTOBBI KOOPAMHATHI TOUEK Ha 1
IIJIOCKOCTH
N bubmuoreka [JOK
40 Y PABHEHHE NPAMOH 1 https://m.edsoo.ru/8a145c48
41 YpaBHeHHE NpsiMON 1
bu6mmoreka [JOK
42 YPABHCHHE OKPYKHOCTH 1 https://m.edsoo.ru/8al4635a
43 KoopauHaTsl TOUEK nepeceyeHmst 1 bubnuoreka [IOK
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https://m.edsoo.ru/8a144a8c
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https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
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OKPYKHOCTH U MPAMOU

https://m.eds00.ru/8a146620

Meron KOOpAuHAT IIPU pELICHUN

44 r€OMETPHUUYECKHX 3a]1a4, IPAKTUYECKUX
3az1a4
Meroa KoOpauHAT P pELICHUN
45 reOMETPUUECKUX 3a/1a4, IPAKTUYECKUX
3a/1a4
Meroa KOOpAMHAT IPH PELIEHUN
46 TCOMETPHYSCKUX 33124, MPAKTUICCKUX
3a/1a4
47 KonTponbnas pabota no teme "JlekapTOBBI 1 bubnuoreka [IOK
KOOPJIMHATHI HA TIOCKOCTH" https://m.edsoo.ru/8al46e0e
48 [IpaBHIIBHBIE MHOTOYTOJIBHUKH, bubnuoreka [IOK
BBIUHCIIEHUE UX DIIEMEHTOB https://m.edsoo.ru/8al46fda
bu6mmoreka [IOK
49 Hueso . JInHHa OKpyKHOCTH https://m.edsoo.ru/8a1472c8
50 Yucno n. Inuna okpy:xHoctu Pemenue bubmuorexa [JOK
MPAKTUKO-OPHEHTHPOBAHHBIX 337134 https://m.edsoo.ru/8al4714c
51 JlnmiHa TyTH OKPY)KHOCTH
52 Pannannas mepa yria bubmorexa LIOK
https://m.edsoo.ru/8al4714c
bu6mmoreka [JOK
>3 Hnomaze kpyra, cexropa, cermenta https://m.edsoo0.ru/8al147426
54 [Imomane kpyra, cekropa, cerMeHTa bu6mmoreka [JOK
Pemienue 3amau https://m.edso0.ru/8a147750
[Tnomans kpyra, ceKTopa, cerMeHTa Bubmorexa IIOK
55 Pemenne npakTuko-OpUEHTHPOBAHHBIX https://m.eds00.ru/8al47750
3a/a4
56 IToHaTHE O NBUMIKEHHUH MIIOCKOCTH Eubmorexa TOK
https://m.edso0.ru/8al147c82
57 [TapannenpHBIi IepeHoc, bubmuoreka [IOK
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https://m.edso0.ru/8a147f16

bubmuoreka [JOK

58 HapanessHeli neperoc, . https://m.edso0.ru/8a147f16
59 [ToBopoT 1
60 [TapamiensHbIi IepeHoC, TOBOPOT 1
61 [IpuMeHeHne BUKEHUI NTPU PELLICHUH 1 bubnnorexa [JOK
3aj1a4 https://m.edsoo.ru/8a1480e2
KonTponsnas pabora no remam
62 "[IpaBuiIbHBIE MHOTOYTOJIbHUKH. 1 1
OKpYyXHOCTb. JIBM>KEHUS TITIOCKOCTH"
[ToBTOpEHU HUE, CHCTEMaTH3aIus
63 3HOaHI/?I71: eH3f4’egzglgzuieo;,e(r:pliq(;cinxgau 1 bubmorexa LIOK
. https://m.edsoo.ru/8a148524
BEJTUYHH. TPEeyrobHUKU
[ToBTOpEHU HUE, CHCTEMaTH3aIUs
6 st Mapamenmmern ) Butmiotexa LIOK
https://m.edsoo0.ru/8a148650
MEPIEeHIUKYIIIPHBIE MTPSIMbIE
[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIIHS
3HaHU. OKPYKHOCTh U KpPYT.
65 1
['eoMeTpuueckue nocrpoeHus. Yribl B
OKPY>KHOCTHU
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS
66 3HaHUH. BrincaHHbIe U ONMCaHHbBIC 1
OKPY>KHOCTH MHOTOYTOJIbHHKOB
bubmuoreka [JOK
67 Hrorosas koHTpoJbHas paboTa 1 1 https://m.eds00.ru/8a148920
68 HOBTOPGHI/IC, o0o011eHue, cucreMaTH3anus 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I1O 68 6

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIHEHEHUE OBPA30BATEJIbBHOI'O TIPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYUEHUKA

7 KJIACC

I'eomerpus. Yuebnuk s 7 kinacca obmieodpazoBarenbubix yupexaeHut / JI.C.Atanacss, B.®.byry3os, C.b.Kagomiies — M.: [Ipocsemenne, 2021r.
8 KIJIACC

['eomerpus. Yuebnuk s 8 kiacca obmeodpazoBarenbubix yupexaenut / JI.C.Atanacss, B.®.byry3os, C.b.Kagomiies — M.: [Ipocsemienue, 2021r.
9 KJIACC

I'eometpus. Yuebnuk mis 9 kimacca obmeodpazoBarenbHbix yapexaeHut / JI.C.Atanacss, B.®.byry3os, C.b.Kagomiies — M.: [Ipocsemenne, 2021r.

METOANYECKHUE MATEPUAJIBI JIJIS1 YUUTEJIA
7 KJIACC
I'eomerpus. Yuebnuk mis 7 kinacca odmeoopazoBarenbHbix yupexaenuii / JI.C.Artanacsan, B.®.byry3os, C.b.Kagomues — M.: [Ipocsemenue, 2021r.

CamocrosTenbHbIE U KOHTPOJIbHBIE pa0boThl. ['eomeTpust. 7 knacc/A.H.Epmos, B.B.I'ono6opoasko - M : Unekca, 2017r.
KonTtponbpHO-U3MepuTenbabie MaTepuanbl. ['eomerpus. 7 kiace. / H.®.I'aBpunosa — M : Bako, 2019r.

I'eomerpust. 7 knacc. Pabouas terpanp./ JI.C.Atanacsn, B.®.byry3oB — M : [Ipocsemnienue, 2019r.

Kaprouku mist koppeknuu 3Hanuid. ['eomerpus. 7 knacc. /I'.I.JIeButac

8 KJIACC

I'eomerpus. YueOHuk s 8 kinacca obuieo0pazoBarenbubix yupexaenuit / JI.C.Aranacsu, B.®.byry3os, C.b.Kagomuer — M.: [Ipoceemienue, 2021r.
CamocrosTenbHbIC M KOHTPOJIbHBIC pa0boThl. ['eomeTpusi. 8 kiacc/A.H.Epmos, B.B.I'ono6opoasko - M : Unekca, 2017r.
KonTtponbHO-U3MepuTenbHble MaTepuaibl. ['eomerpust. 8 kinace. / H.d.I'appunosa — M : Bako, 2018r.

Kaprouku mist koppeknuu 3uanuid. I'eomerpus. 8-9 knacc. /I'.I".JIeBurtac

9 KIIACC

AnreOpa. YuebHuk i 9 kiacca obuieoopasoBarenbHbix yupexxaenuit / FO.H.Maxkaperues, H.I.Munmatok, K.M.Hemkos, C.b.CyBopoBa; noa penakuuei
C.A.TensaxoBkoro — M.: [Ipocsenienue, 201\9r.

CamocrosTenbHble U KOHTPOJIbHbIE paboThl. Anredpa.9 kinacc/A.H.Epmos, B.B.I'ono6opoasko- M : Unekca, 2017r.

KonTtponbsHo-u3MepuTenbHble Matepuaisl. Anredpa. 9 kiacc. / A.H.Pypykun —11£\1/[ : Bako, 2019r.



Kaprouku mis koppekiuu 3Hanuit. ['eomerpust. 8-9 knacc. /I".I".JleBurac
OI'D. Maremaruka. TumnoBsie 3k3aMeHAITMOHHBIC BapuaHThl/ o penakmueir W.B.fAmenko — M: HammonansHoe oOpazoBanue, 2023r.

HUADPPOBBIE ObPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
resh.edu.ru fipi.ru math100.ru

yaklass.ru uchi.ru m.edso0.ru
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