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MNOACHUTEJIbHASA 3AIIMCKA

VYuebHslil npenmer «MaTemMaTuka» BXOJIUT B IIPEIMETHYIO 00nactb «MaTtemaruka u nuandopmaTtuka». OH
CTIOCOOCTBY- €T Pa3BUTHIO BEIYUCIUTEIBHON KYJABTYPhI U JJOTHYECKOTO MBIIIICHHS, ((OPMHUPOBAHUIO YMEHHS
M0JIb30BAThCS AITOPUTMAMHU, a TAK)KE MPUOOPETEHHUIO MPAKTHUECKUX HABBIKOB, HEOOXOIMMBIX B
MOBCEHEBHOM KM3HU o0ydatomux- ¢ ¢ 3[IP. YueOHslii mpeamMer pa3BUBAET MBIIUICHUE,
MPOCTPAHCTBEHHOE BOOOpakeHUe, (HYHKIIMOHAIBHYIO TPAMOT HOCTh, YMEHHS BOCHPUHUMATD U KPUTHUECKU
aHaJIM3UPOBATh MHPOPMALMIO, IPEACTABIECHHYIO B pa3auuHbIX Gopmax. OOyueHue MmaTeMaTuke 1aéT
BO3MO>KHOCTh pa3BuBaTh y oOy4atoruxcs ¢ 3I1P Ttounyto, panmoHaibHyi0 1 HHGOpPMa- TUBHYIO pPeub,
yYMEHHE OTOMpaTh HamboJiee MOAXOMISIINE S3bIKOBBIC, CHMBOJINYECKHE, IpadUuecKue CpeacTBa s
BBIPKCHUS CY)KJICHUN U HATJIATHOTO MX TpeacTaBieHus. HeoOXouMbIM KOMITIOHEHTOM O0IIEeH KYJIbTYpHI B
COBpE- MEHHOM TOJIKOBaHHUM SIBJIAETCS 00Illee 3HAKOMCTBO C METOJaMH IO3HAHUS JEHCTBUTEIbHOCTH,
MIpEJICTaBJICHUE O MPEAMETE U METOJIaX MAaTeMaTUKU, UX OTJIIMYUI OT METOJIOB JAPYIrUX €CTECTBEHHBIX U
T'yMaHUTapHBIX HayK, 00 0CO- OEHHOCTSAX MPUMEHEHUSI MaTEMaTUKH JUIsl pELIeHNs HayYHBIX U MPUKIIAJIHbBIX
3ajmad. TakuM 00pa3zom, MaTeMaTH4e- CKOe 00pa3oBaHUE BHOCUT CBOM BKIIaJ B (POpMUpOBaHKE OOIIEH
KYJIbTYpbI YEJIOBEKA.

[IporpamMma oTpakaer coaepkaHue oOydeHHs mpeameTry «MaTemaThka» ¢ y4eToM OCOOBIX
00pazoBaTeNbHbIX 10- TpeOHOCTeH oOyuatomuxcs ¢ 3[1P. OBnanenue yueOHbIM npeamerom «MaTeMaThKay
MIPEJICTaBISIeT ONPEIENICHHYIO ClI0KHOCTh Uit yuamuxcst ¢ 3[1P. V obyuaromuxcs ¢ 3[1P naubonee
BBIPA)KEHBI OTCTaBaHUS B Pa3BUTHUU CIOBECHO- JIOTUYECKUX (DOPM MBIIIICHHS, TI03TOMY a0CTpaKTHBIE U
OTBJICYEHHbIE KaTETOPUU UM TPYIHOAOCTYIHBI. B Toxke Bpe- Msi pH cnerualbHOM 00y4eHUU
oOyyarouiyecs: MOTyT BBINOJHATh 3a/laHus M0 airoputMy. OHM BOCHPUUMYHBBI K TOMOIIH, MOTYT
BBITIOJIHUTH NIEPEHOC Ha aHAJIOTUYHOE 3aJJaHie YCBOCHHOTO crocoba pemieHusi. CHUKeHUe pa3BUTHS
MBICIIMTEIbHBIX ONEPalil U 3aMeAJICHHOE CTAaHOBJICHUE JIOTHYECKUX JEHCTBUI MPUBOJIAT K HEJOCTAaTOYHOU
OCMBICIIEHHOCTH COBEPIIAEMBbIX YUYE€OHBIX NEHCTBUU. Y 00ydaromMxcs 3aTpyJHEHbI CUETHbIE BBIUMCIICHMUS,
IIPOU3BO- JUMBbIE B yM€. B MMCBMEHHBIX BBIUMCIIEHUSX OHU MOTYT IIPOITYCKaTh OAMH U3 IPOMEXYTOUYHBIX
maroB. ITpu pabGoTe ¢ 4MCI0BBIMY BBIPA)KEHUSAMHU, BBIYUCICHUEM UX 3HAYEHUS MOTYT HE YAEP)KHUBATh
MpaBUWILHBINTIOPSIOK AeiicTBuid. [Ipu ympomennu, npeodpazoBanuu BeipaxeHuid ydamiuecs ¢ 311P e moryt
CaMOCTOSTEJIBHO MIPUHSATH PEIIEHUE O MOCIIe- TOBATEIbHOCTU BBINOJHEHUS elcTBUil. KoHKpeTHOCTh
MBIIIUIEHUS OCJIOXKHSET YCBOCHUS HaBbIKA PEIEHHs ypaBHEe- HUM, HEPAaBEHCTB, CUCTEMbI ypaBHeHUH. 1M
MaJIOZOCTYIIHO COBEpLIeHHe 0OpaTuMbIX onepauui. Hu3kuii ypoBeHb pa3BUTHS JIOTHUYECKUX OINEpaLuii,
HE0CTaTOYHasi 000OIIEHHOCTh MBIIUIEHUS 3aTPYAHAIOT M3ydeHue TeMbl «DyHK- LUU»: NIPU ONpEAeIeHUN
(GYHKIMOHATIBHON 3aBUCUMOCTH, IPH ONUCAHUU IpaMuecKO CUTyalluH, MCIOJIb3Ysl T'€0- METPUUYECKUH,
anreOpandeckuil, GyHKIMOHAIbHBIN sA3bIKU. Hepenko yuarmuecs He BUIAT pa3HULIBI MEX1y 001aCThIO
omnpeneneHus GyHKIUHU U 001aCThIO0 3HAUEHUH.

Pemienue 3agau conpspkeHO ¢ TPYAHOCTSAMHM O(OPMIIEHUS KPaTKOW 3alucH, MPOBEJEHUS aHalIM3a YCIOBUS
3ajjauy, BblAeneHus cyuiectBeHHoro. OOyuaromuecs ¢ 3IIP 3arpyassiorcs chenaThb yMO3aKIIOYEHHE OT
oO0IIero K 4YaCTHOMY, HEpeAKO BBIOMPAIOT HEpalMOHAJIbHBIE CHOCOOBI PELIeHMs], MHOTJa OrpaHUYMBAIOTCS
MaHUITYJSLUSAME ¢ YUCTAMHU.

ITpu n3yyenuu reomerpuueckoro Matepuaina oodydaromiuecs ¢ 3[1P cTankuBaroTcs ¢ TpyIHOCTBIO A€1aTh
JIOTUYECKHUE BBIBOJBI, CTPOUTH MOCIIEN0BATEIbHBIE PacCyKAeHNs. HenpouHble 3HaHUS OCHOBHBIX TEOPEM
reOMETPHUH MPUBOAUT K OLIMOKAaM B PELIEHUH reoMeTprudeckux 3a1ad. OOyuaromuecss MOryT MOJAMEHUTb
¢bopmyy, HenpaBUIbHO MPUMEHUTH TeopeMy. K cepbe3HbIM olIiOKkaM B pelieHUH 3a/1a4 IPUBOASAT
HE/I0CTaTOYHO Pa3BUTHIE IPOCTPAHCTBEHHBIE MPEACTaBICHUs. FIM CI0KHO BBIIOJIHUTH YEPTEX K YCIOBHIO, B
MUCbMEHHBIX pab0oTax OHU HE MOTYT NPUBECTU 00bsIC- HEHHE K YepTeKy. TOYHOCTh 3aIOMUHAHMS U
BOCIPOU3BEIEHHs yUeOHOTO MaTepuaa CHUXKEHbI 110 IpUYKHE c1ab0- CTU MHECTHUECKON JIeITeIbHOCTH,
cyxeHust oobema namstu. OOyyaromumcs ¢ 3I1P peGyercst Oosibliie BpeMEHU Ha 3aKperieHue
MaTepHaa,akTyalTu3aus 3HaHUH 10 OMope NP BOCIPOU3BEICHHUH.

Jlnst mpeosiofieHus TPyJHOCTeH B M3ydeHHH ydyeOHoro mpeamera «MaremaTuka» HeoOXoAuMa aJanTaius
o0beMa U xapakTepa yd4eOHOro MaTepualia K o3HaBaTeIbHBIM BO3MOKHOCTAM yuantuxcs ¢ 3I1P. Cnenyer
y4eOHBII MaTepuall IPenoJHOCUTh HeOOIBITMMU TOPLMSIMH, YCIOKHSS €ro MOCTENEHHO, U3bICKUBATh



crocoObl aganTanui TPYIHBIX 3a/JaHUH, HEKOTOPBIE TEMBI JaBaTh KaK O3HAKOMHTEIBHBIE; TEOPETHUECKHI
MaTepHall PEKOMEH IyeTCsl U3y4aTh B MPOIIECCE MPAKTUYECKON AEATEIBHOCTH 10 PELIeHuIo 3a1a4. OpraHu-
YeCKOe eTMHCTBO MPAKTUUYECKON U YMCTBEHHOMU JEATEIILHOCTH YYAIIMXCS HA YPOKaX MaTeMaTUKH Coco0-
CTBYIOT IIPOYHOMY U CO3HATEIILHOMY YCBOCHHUIO 0Aa3MCHBIX MaTEMaTUYECKUX 3HAHUN U YMEHUH.

Lesn 1 3a1a4n U3y4yeHHs1 Y4eOHOro npeamMeTa «MareMaTHKa»

[TpuopuTeTHBIMHU 1eNIMU 00YUSHHSI MaTEMaTUKe B 5—9 Kitaccax sIBISIOTCS:



% (hopMHUpOBaHKE LEHTPAILHBIX MATEMATUYECKUX MMOHATUN (YUCII0, BEIMYMHA, TeOMeTpudeckas (urypa,
NepeMEHHAs, BEPOATHOCTD, (DYHKIINS), 00ECIICUNBAIOIINX IPEEMCTBEHHOCTh U MIEPCIEKTUBHOCTh MAaTEMAaTH -
gyeckorooOpaszoBanus odydatomuxcs ¢ 311P;

% noaseneHne oOyqaronuxcs ¢ 3I1P Ha JOCTYITHOM /711 HUX YPOBHE K OCO3HAHUIO B3aUMOCBS3U MaTeMaTH -
KU ¥ OKPY)KAIOIIET0 MHpa, TOHUMaHHE MAaTEeMaTUKHU KaK YacTH OOIIeH KyJbTyphbl UEJIOBEYECTBA;

& pPa3BUTHE UHTEUICKTYyaJIbHBIX U TBOPYECKUX criocoOHocTel obyuatonuxcs ¢ 3P, mo3HaBaTenbHOI ak-
TUBHOCTH, UCCIIEOBATEIILCKAX YMEHUH, KPUTHYHOCTH MBIIUICHHUS, UHTEpEca K H3yYeHUIO MaTEMaTHKH;

& ¢popmupoBaHrne (HYHKIMOHAIBFHOW MaTEeMAaTHYECKOH I'PAaMOTHOCTH: YMEHHs PAacloO3HaBaTh IMPOSBICHUS
MaTEeMaTHYECKUX MOHITUH, OOBEKTOB U 3aKOHOMEPHOCTEH B PEANbHBIX JKU3HEHHBIX CUTYAlUAX U MPU U3Y-
YEHUU JIPYTUX YI4EOHBIX MMPEIMETOB, MPOSIBIICHHSI 3aBUCUMOCTEHN U 3aKOHOMEPHOCTEH, (OPMYTUpOBATh UX HA
S3bIKE MATEMAaTUKU M CO3[aBaThb MaTEeMAaTUYECKHUE MOJIENH, MPHUMEHATh OCBOCHHBIM MaTeMAaTUYECKUH arl-
napaTt Uil pelIeHUs MPaKTHKO-OPUEHTHPOBAHHBIX 33/1a4, HHTEPIPETHPOBATH U OLIEHUBATH TTOTydYeHHBIE pe-
3yJIbTaThI.

JlocTrkeHue ATHX 1esiell 00ecreunBaeTcsl peleHHeM CIIeIYIOINX 3a1ay:

&% (popmupoBats y obyuaronuxcsi ¢ 3[IP HaBbiku y4eOHO-TIO3HABATEIHLHOU ACATEIHHOCTH: TUIAHUPOBAHUE
paboThI, MOVCK PalMOHAIBLHBIX MYTEH €€ BHITIOJTHEHHSI, OCYIECTBICHHUS CAMOKOHTPOJIS;

&% CIOCOOCTBOBAaTh MHTEJUIEKTYaJIbHOMY Pa3BUTHIO, (JOPMHUPOBATH KauecTBa, HEOOXOIUMbIE YETIOBEKY IS
MOJTHOIIEHHOH JKU3HU B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIE MATEMATHIECKOH JESITEITbHOCTH: SICHOCTH U
TOYHOCTH MBICITH, HHTYHIIHH, IPOCTPAHCTBEHHBIX MPEICTABICHHIA, CTIOCOOHOCTH K MTPEOI0JICHUIO
TPYIHOCTEN;

& (popmMHpOBaTH KITFOUEBBIC KOMITETEHIIMY YJAIMXCs B paMKaxX MpeaMeTHOH o0mactn «MaremaTnka v UH-
dhopmatukay;

& Pa3BHUBATh MOHITHIHOE MBIILICHUs oOyqarouxcs ¢ 3I1P;

& OCYILECTBJIATH KOPPEKINIO MO3HABATENBHBIX MpolieccoB oOyvaromuxcs ¢ 3[1P, HeoOxoauMbIX J1st 0cBOE-
HUS IPOrPaMMHOTO MaTepHualia o yueOHOMY MpeAMETY;

&% TpeaycMaTpUBaTh BO3MOXHOCTb KOMIIEHCAIIMHN 00pa30BaTENbHBIX JEUIIUTOB B OCBOCHUU MIPEIIECTBY-
IOLIEr0 IporpaMMHOTo Matepuaina y ooydatomuxcs ¢ 3[1P 1 HerocTaTkoB B HX MaTeMaTUYECKOM Pa3BUTHUU;
&% copMupOBaTH YCTOMYUBBIN HHTEPEC yUAIIUXCS K IPEAMETY;

& BBISIBJIATH U PAa3BUBATh MaTeMaTHUECKHUE U TBOPUYECKHE CTIOCOOHOCTH.

OcHOBHBIE JIMHUU COJEpXKaHUS Kypca MareMaTHku B 5—9 kiaccax: «Uucia ¥ BBIYUCICHUA», «Anredpay
(«Anrebpandeckue BhIpaXKEHUS», «YpaBHEHUS U HEpaBeHCTBa»), «DyHkiumn», «'eomerpus» («I'eomeTpu-
Yyeckue QUrypbl U UX CBOMCTBa», «/3MepeHre reoMeTpuuecKuX BEIUYUHY), «BEepOsITHOCTh M CTaTUCTHKAY.
JlaHHbBIE JIMHUW Pa3BUBAIOTCS MapauIeNbHO, KaXKJasi B COOTBETCTBUU C COOCTBEHHOW JIOTMKOW, OJHAKO HE
HE3aBHCHMO OJIHA OT APYroii, a B TECCHOM KOHTaKTe U B3aumoeiictun. Kpome 3Toro, ux o0beuHSIET JIOTHU-
YyecKasi COCTaBJISIoNIasl, TPaAULIMOHHO IPUCYIas MaTEMaTHKE M MPOHU3BIBAOIIAsl BCE MATEMATUYECKUE
KYpCHI U cofiepxatenbubie muHu. ChopmynupoBanHoe B DefiepanbHOM ToCy1apcTBEHHOM 00pa3oBaTelib-
HOM CTaHJapTe OCHOBHOTO 00111ero o0pa3oBaHus TpeOOBaHUE «YMETh ONEPUPOBATH MOHATHIMU: OIpe/eIie-
HUE, aKCUOMa, TeOpeMa, J0Ka3aTelIbCTBO; YMEHHUE PAaCllO3HAaBAaTh UCTHHHBIE U JIOJKHBIE BHICKA3bIBAHUS,
MPUBOJIUTH IPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAHMS U OTPUIIAHUS BBHICKA3bIBAHU» OTHOCUTCS
KO BCeM KypcaM, a (hOpMUpOBaHHE JIOTMYECKUX YMEHUH pacrpesessercs Mo BCeM rojaM oO0ydeHus Ha
YPOBHE OCHOBHOT'O 00111ero 00pa3zoBaHMUs.

Coneprxanue o0pa3oBaHus, COOTBETCTBYIOLIEE MTPEIMETHBIM pe3yabTaTaM OCBOCHUs paboueil mporpamMmsl,
pacripeieIEHHBIM 10 ToaM 00y4eHHUsl, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM,
NPUHLIMIHMAIBHBIM BOPOcaM 0Oydaroluecs: oopamanuch HEOJHOKPATHO, YTOObI OBJIaJieHHUEe MaTeMaTHye-
CKUMH TMOHSTHUSMHU M HaBBIKAMH OCYILECTBIIJIOCH MOCIEIOBATENBHO U TMOCTYMATENbHO, C COOJIOJCHUEM
MPUHIUIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKIIFOUAINCH B OOIIYIO CUCTEMY MaTeMaTUYECKUX MPE/ICTaB-
nenuit oOyqarontuxcs ¢ 3I1P, pacuupss u yriay6nss e€, o06pa3ys NpouHble MHOKECTBEHHBIE CBSI3H.
Oco0GeHHOCTH 0TOOPA M aanTalMU yIeOHOT0 MaTepHasa o MaTeMaTHKe



OOyuenne yuebHOMY npenmeTy «MaTteMaTHKa CTPOUTCS Ha CO3/IaHUHM ONTUMAIIBHBIX YCIOBHM ISl yCBOE-
HUS [IporpaMMHOT0 Marepuaia oOydaromumucs ¢ 3[1P. Bonbmoe BHuManue ynensercss oToopy y4eOHOTO
MaTepuajia B COOTBETCTBHH C MPUHIMIIOM JOCTYIMHOCTH MPH COXpaHEHUHU 001mero 6a30BOro ypoBHs, KOTO-
PBI TOJKEH 10 COACPIKaHUI0 U 00bEeMY OBITh aIanTUPOBaHHBIM JuTst oOydaromuxcs ¢ 3[IP B cooTBercTBUU €
UX 0coObIMU 00pa3oBaTrenbHBIMUA MOTPeOHOCTAIMU. CleqyeT OOJIErYUTh OBJIAJICHHE MaTepHalloM O00ydaro-
mmmucs ¢ 3[1P mocpencTBoM ero AeTanbHOTO OOBSCHEHHS C CUCTEMAaTHYECKHUM MOBTOPOM, MHOTOKPATHOM
TPEHUPOBKH

N3menennst nporpammsl B 5-9 kiaaccax Marematuka B 5 u 6 kiaccax

B o3HakoMuTENbHOM IIaHE PEKOMEHJAYETCA U3ydaTh clieAyrouue Tembl: «Pumckas Hymepanus», «PaBHbie
burypem», «lunmuaap, konyc, mapy, «Kyo»,«IpamoyronsHerii napamenenumneny, «llepememenue mo koop-
OUHATHOM IpsMoit»,«Moaynb uucna», «HucinoBsle IpoMexyTKny; «Macmtad» (M3ydaeTcst B Kypce
«"eorpadusi»); «M3o00paxenne reoMeTpudeckux (pUryp Ha HEJIMHOBAHHOW Oymare ¢ MCIOJIb30BAaHUEM IIHP-
KyJsl, JIMHEWKHU, YroJbHUKA, TpaHCHOpTHpay, «JlinHa okpyxHOocTH», «[lnomane kpyra», «IlapamienbHsle
npsimeiey, «lleprnenaukynspHbie npsmMblie», «OceBas U LEHTpaldbHasi CUMMETPUN» (M3y4aeTcsl B Kypce reo-
MeTpun); «beckoHeUHbIE MEepHOaNUECKHe NecATUYHbIE npoou. JlecsaTuuHoe mpubInKeHrne oObIKHOBEHHON
Opobw» (U3ydaercs B Kypce anreOpsl).

Crnenyer yMEHBIINTB KOJMYECTBO YAaCOB Ha cieayronue TeMbl: «Pemenne mornueckuii 3agaa», «JimHa ot-
peskay, «llkamb, «PacnpeaenuTenbHbI 3aKOH YMHOKEHU», «3aMuCh MPOU3BEACHUS C OYKBEHHBIMHU
MHOXUTENAMIY, «[locTpoenune koHpUrypanmii U3 yacteil NpsIMoi, OKpPYKHOCTU Ha HEIMHOBAaHHOW U KJIET-
gaToil Oymare», «Jlenmutrenun wu kpartHbie. [lpusHaku aenumoctn», «Hambonpmuii oOmuit aenurTens
HauMeHblIee obuiee kpatHoe. [lennuMocTs cymmbl U ipousBeeHus . «IIpuBenenre npodu Kk HOBOMY 3HaMe-
HaTtemoy», «HaxoaeHne 9acTu 1e10ro | 1eJIoTo Mo ero yacTu». «OKpyriIeHue JeCATUYHBIX Apooeiy. «Pe-
IIeHHE 3a/1a4 1epedopoM BCeX BO3MOKHBIX BapuaHTOB». «(CocTaBieHne OYKBEHHBIX BHIPAKEHUH 0 yCIIO-
BHIO 33/1a4i». BbeicBOOOAMBIIIECS Yachl MOKHO MCIOJIb30BaTh Ha MOBTOPEHUE (B Hayalle U KOHIIE y4eOHOTO
roJjia), Ha u3y4eHue HauboJiee TPyIHBIX U 3HAYMMBIX TeM: B V KJlacce — Ha pellieHUue YpaBHEHUM, IpUBE/Ie-
HUe ApoOu K HOBOMY 3HAMEHATEII0, YMHOKEHHE U JIEJICHHE JECITUUHBIX ApoOei, n3MepeHue yrios; B VI
KJIacce — IEUCTBUSA C MOJIOKUTENBHBIMUA U OTPULIATEIbHBIMU YUCIIAMHU, PEIICHUE YPAaBHEHUM, CIIOKEHHUE U
BBIYMTAHUE YHUCEN, COACPIKAIIUX LETYI0 U APOOHYIO 4acTh, HA YMHOKEHUE U JIeJIeHHe 0OBIKHOBEHHBIX JPO -
oeil.

Auiredopa

B o3HakoMuTENBHOM IIaHE PEKOMEHAYETCS M3ydaTh cienytouume Temsl: «MppaunoHaneHble uncna. Jlen-
CTBUTEIIbHBIE yuciay, «CpaBHEHUE JIEHCTBUTEIbHBIX YHCel, apupMeTHUYeCKUe ACUCTBUS C IEHCTBUTEIbHbI-
MU yHciaMny, «Haxoxaenne npuOIMKeHHBIX 3HAUeHUH KBaapaTHOro kopHs», «Teopema Bueray, «Pemie-
HUS YpaBHEHUM TPEThel U YETBEPTOU CTENEHEH Pa3IoKEHUEM Ha MHOXUTENIN», «DyHKUUs y =\ X u ee rpa-
¢buk», «llorpemHocT U TOYHOCTh NPUOMIKEHUS», «YeTHble U HeueTHble QYHKIUNY, «DYHKIUS y=Xny,
«DyHKIMS y= ax?, ee rpaduK U CBOMCTBA.

Ipaduxu Gynkumii y= ax® + n u y=a(x-m)?, «YpaBHeHue ¢ AByMs IePEMEHHBIMU U ero rpadux», «'padu-
YeCcKHil croco0 pelieHusl CUCTEMbl ypaBHEHU», «300pakeHne 4ieHoB apu(pMeTHUYeCKOW U reoMeTpuye-
CKOM MpOTpeccuil TOUKaMU Ha KOOPAMHATHOW MJIOCKOCTH. JINHEWHBIN U SKCTIOHEHIMAIbHBIN pocT. CloKHbIE
IIPOLIEHTBHIY.

Crnenyer yMEHBIINTH KOJIMYECTBO 4YacOB Ha u3ydeHHE TeM: «Dopmynbl», «JloKa3aTeabCTBO TOXKAECTBY,
«JIuHeitHOe ypaBHEHHUE C IBYMS] HEU3BECTHBIMIY, «[ paduk IMHEHHOTO ypaBHEHUS C IBYMS MIEPEMEHHBI- MH,
«['paduueckoe pemieHne JIMHEWHBIX YpaBHEHMH M CHUCTEM JIMHEWHBIX ypaBHEHMit», «CBoiicTBa KBajpa-
TUYHON (QyHKIMM». BbicBOOOMMBIIMECS 4Yachl PEKOMEHAYETCs HCIOJb30BaTh: Ui JIydlled HpopaboTKH
HaunboJiee BaXHBIX TeM Kypca: «Penienue ypaBHeHUil», «Pemenne cucreM ypaBHeHUi», «COBMECTHbIE AeH -
CTBHS C ApoOsMm», «IIpuMeHeHre cBOMCTB apu(METHIECKOTO KBaJpaTHOIO KOPHs»; Ha IOBTOPEHHE, pelle-
HUE 3a/1a4, TpeoOpa3oBaHue BHIPAKEHUH, a TAKKe Ha 3aKpEIUIEHUE U3YYEHHOTO MaTepuaia.

I'eomerpusn



Cnenyer OCHOBHOE€ BHUMAaHHUE YAEIUTHh MPAKTUYECKOW HAIIPaBIEHHOCTH Kypca, UCKIIOYHMB U YIPOCTHUB
HanboJIee CIOKHBIN I BOCIPUATHS TeOpeTUYeCKui Marepuai Ha ypokax reomeTpun HEOOX0IMMO MaK-
CHMaJIbHO MCIIOJIb30BaTh HATJISAHbBIE CPEICTBA 00yUeHUs, OOJIbIIE MPOBOAUTH MPAKTUIECKUX PadOT C
yydaliumucs, pemarsb 3a1a4i. CTpOUTh pelleHue 3a1a4 Ipy MOCTOSHHOM OOpalleHUH K HarJIsTHOCTH — PU-
CyHKaM U uepTekaM. O3HaKOMUTENbHO 1aTh TeMbl: «Teopembl U 10Ka3aTeiabCTBO. AKCHOMBI», «Jlokaza-
TEJIbCTBO OT MPOTUBHOI0», «CyIIECTBOBAaHUE U E€IMHCTBEHHOCTb NEPIEHIUKYJSApA K MpsaMoi», «Meton
r€OMETPHUYECKHUX MecT», «MeTtoa yaBoeHus Meauanby, «Teopema daneca u TeopemMa 0 NpONOPLUHUOHAIBHBIX
oTpe3kax», «LleHTp mMacc TpeyrojapHuka», «/3MeHeHHe TPUrOHOMETPUUECKUX (DYHKIUI IpU BO3pACTaHUU
yria», «Popmyisl Ul paiyCcOB BIIMCAHHBIX U ONMCAHHBIX OKPYKHOCTEW NMPAaBWIBHBIX MHOIOYTOJIBHUKOB),
«YpaBHEHHE TIPSIMOi», «J[BrkeHney», «CBONCTBA ABMKEHUD», «Teopema 0 TpOU3BEICHUN OTPE3KOB XOP/,
TEOPEMBI O MPOU3BEAECHUU OTPE3KOB CEKYIIUX, TEOpEMa O KBajJpare KacaTeiabHoi». Cienyer yMEeHbIIUTH
KOJIMYECTBO 4acoB Ha u3ydeHue teM: «CuMmmerpuunbie Gurypsl. OCHOBHBIE CBOWCTBA OCEBOM CUMMETPUNY,
«entpanpHas cummerpus», «llapannensaeiii neperoc», «lloBopor», «IIpeobpazoBanue nomodus. [lomo-
01e COOTBETCTBEHHBIX AJIEMEHTOB», «OCHOBHBIE 33/1a4l Ha MOCTPOEHUE C MOMOUIBIO LIUPKYJIS U JTUHEHKNY,
«JlexapTOBBI KOOPAMHATHI HA IJIIOCKOCTHY, «Pelienne TpeyroabHukoBy», «llogobue puryp». BricBobo uB-
LIMECs Yachl UCIIOJIb30BATh HA PEIICHUE 3a7a4 U IIOBTOPEHHUE.

BeposiTHOCTB M cTaTHCTHKA

B cBsi3u ¢ TeM, 4TO JaHHBIN KypC BBI3BIBAET HAMOOJIBINIHE CIOKHOCTH /Tt oOyuatomuxcs ¢ 3[1P, cs3anHbIe
CO CHM)KEHHBIM YPOBHEM Pa3BUTHUS CIOBECHO-IOTHYECKOTO MBIIUIEHUS, €70 U3Y4EHHE JI0JKHO CTPOUTHCA HA
0a30BOM ypOBHE M JOCTYITHOM Uil yUeHUKOB MaTepuaine. OCHOBHOE BHUMaHUE CIEAYeT YACTUTh pa3jiesam,
CBA3aHHBIMHU C TMOBTOPEHUEM IPOWJIEHHOTO MaTepHaja, YBEJIWYUTh KOJIMYECTBO YNPAKHEHUM WM 3a/IaHUM,
CBSI3aHHBIX C IIPAKTUYECKOH JeATeIbHOCThIO0 oOyUatonuxcsa. Heobxoaumo nepecMoTpeTh coiepsKaHue Teo-
PETUYECKOTO MaTepuaia 1 XapakTep ero U3J0KEHHsI: TEOPETUYECKUA MaTepral NPernoJHOCUTh B ITPOLIECCEe
pelIeHus 3a/1a4 U BBITIOJTHEHUS 33JaHUN HATJISTHO-IIPAKTUUYECKOrO XapakTepa; He TpeOoBaTh BRIBOJA U 3a-
MTOMUHAHMS CJIOKHBIX (OPMYJI, pEelIeHHs] HECTaHAAPTHBIX, TPYAOEMKUX 3aaHuil. P Tem crienyer uzydaTth
B 03HAKOMUTEJIBHOM ILJIAHE.

CornacHo yueOHOMY IJIaHy B 5—6 Kjlaccax M3ydaeTcsi MHTErPUPOBAHHBIN mpeaMeT «MareMaTukay, Ko-
TOPBIN BKJIIOYAET apu(METHUYECKH MaTepual U HarJsiIHYI0 TE€OMETPHIO, a TAaKXKe MPOIEEeBTUUECKUE CBEIe-
HUS U3 anredpbl, SJI€MEHTHI JIOTUKU U Hadajla OMUCcaTeIbHOW CTaTUCTHKY.

Ha mn3ydyenue yue6Horo Kypca «Matematuka» otBoautcs 340 gacos: B 5 kitacce — 170 gacos (5 yacoB B
HeJeno), B 6 kitacce — 170 gacoB (5 yacoB B HEJEIIO).

Ha n3yuenue yuebHOoro Kypca «Anredpa» orBoaurcs 315 gacos: B 7 kinacce — 102 vaca (3 yaca B Heqe-
o), B 8 kitacce — 102 vaca (3 yaca B Hezento), B 9 kinacce — 111 gacoB (4 yaca B Heziento B 1 yeTBepTH U 3 yaca
B HEJICIIO BO 2 YETBEPTH).

Ha usydenne yuebnoro xypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kinacce — 68 yacoB (2 yaca B He-
nenro), B 8 kiacce — 68 yacoB (2 yaca B Heziento), B 9 kimacce — 76 yacoB (2 4aca B HeZieno B 1 yeTBepTH, 3 yaca
BO BTOPOIi YETBEPTH).



COJAEPKAHUE OBYUYEHMUSA
5 KVIACC

HarypajibHble 4nc/ia v HyJIb

Harypanbnoe uncno. Psn natypanbubix yncen. Yucno 0. M3o0pakeHre HaTypaIbHBIX YHCET TOY-
KaMM Ha KOOPAMHATHOM (YUCIIOBOM) IPSIMOM.

[To3unmonnas cuctema cuuciieHus. Pumckas Hymepalusi Kak mpuMep HEMO3UITMOHHOM CUCTEMBbI
curciieHus. JlecaTuunas cucreMa CUuCICHUsI.

CpaBHeHHE HaTypaJIbHBIX YMCEJl, CPABHEHUE HATYpaIbHBIX uncel ¢ HylnéM. CriocoObl cpaBHEHUSI.
OxkpyrieHnue HaTypajIbHbIX YUCEIL.

CrnoxeHue HaTypalbHBIX YHCEN, CBOMCTBO HYJS MPHU CIOKEHHH. Bhluntanue kak nencTBue, 00-
paTHOE CJIOXKEHUI0. Y MHOKEHHE HATYPAJIbHBIX YHCEJI, CBOMCTBA HYJIS U €IMHUILIBI P YMHOKEeHUH. [e-
JIeHUE Kak JIefcTBUE, 00paTHOE YMHOXKEeHHI0. KOMIIOHEHTHI AecTBUM, CBsI3b Mex1y HUMHU. [IpoBepka
pesynbTaTa apudMeTuueckoro aeicTBus. llepemecTuTenbHOE M COUETAaTEIbHOE CBOMCTBA (3aKOHBI)
CJIO’KEHUS Y YMHOXKCHHUS, pacIpeIeIUTeILHOE CBOMCTBO (3aKOH) YMHOXKEHHUSI.

Hcnons3oBanne OykB iisi 0003HAYEHUSI HEU3BECTHOTO KOMIIOHEHTA M 3aIllMCH CBOWCTB apudme-
THUYECKUX JCHCTBUM.

Jlenutenu W KpaTHBIE YWCIa, pa3jioKeHWe Ha MHOxHUTeNH. [IpocTeie n coctaBHbIe uncia. [Ipu-
3HaKu AenuMocTH Ha 2, 5, 10, 3, 9. JleaeHue ¢ 0CTaTKOM.

Crernenp ¢ HaTypaJIbHBIM MTOKa3aTelieM. 3aiCh YHCIIa B BUIE CYMMBI Pa3psIHBIX CIaracMbIX.

UucnoBoe BbIpakeHHE. BbluncieHne 3HAYEHWH YHMCIOBBIX BBIPAXKECHHH, MOPSAIOK BBITOTHEHUS
neiicTBuid. Mcnonb3oBaHue NMpU BBIYUCICHUSAX TTEPEMECTUTEIHHOTO U COYETATEIIPHOTO CBOMCTB (3aKO-
HOB) CJIOKE€HUS M1 YMHOKEHUS, paCIpeIeIUTeIbHOIO0 CBOMCTBA YMHOKEHHUSL.

Apodu

[IpencraBnenne o apobu Kak criocode 3amucu dacTtu BenuuuHbl. OObIKHOBEeHHBIC ApooOwm. [Ipa-
BUJIbHBIE U HEMpaBWIbHbIE IpoOu. CMmenianHas qpo0b, MpeAcTaBiIeHNEe CMEIIaHHOW poOu B BUIE He-
MPaBUIILHON JApoOU W BBHIFCIICHHUE 11EJI0M YaCTH YMCiia U3 HEMpaBUIbHOU podu. M300pakenue apoodeit
TOYKaMH Ha YUCIIOBOM npsmoit. OcHoBHOE cBoOMcTBO npodu. Cokparmienue apodeit. [IpuBeaenue npodu k
HOBOMY 3HaMeHaremto. CpaBHEHHUE APOOECH.

CrnosxeHue W BblUMTaHUE JpoOeil. YMHOXKEHUE U JejeHue OpoOeil, B3auMHO oOpaTHbIE APOOH.
HaxosieHne gyacTu 11e10r0 U IEeIoro mo e€ro 4YacTH.

Jlecsatnunas 3anuck apooOeit. [IpeacraBinenue aecITHYHONW IpoOu B BUIE OOBIKHOBeHHOM. M300-
pakeHHe JeCSITUYHBIX ApoOel TOukaMU Ha YMCIIOBOM npsMoil. CpaBHEHHE AECATUYHBIX IPOOeii.

Apudmernueckue AeUCTBUA C NECATUIHBIMU APoOsMU. OKpyTieHUe NEeCATUUHBIX JpoOei.

Penrenne TeKCcTOBLIX 3a1a4

Pemenne TekcToBBIX 3a7a4 apudmMeTuyeckuMm criocobom. Pemenne norudeckux 3amad. Pemienue
3a/1a4 nepebopoM BceX BO3MOXKHBIX BapuaHTOB. Mcrosib30BaHKe IPU PEIIeHUH 3aa4d TaOIUI] U CXEM.

Pewrenne 3amau, comep:kalinx 3aBUCUMOCTH, CBSI3BIBAIOIIME BEJIMYMUHBI: CKOPOCTb, BpEMs, pac-
CTOSIHHE, 1I€Ha, KOJMYECTBO, CTOMMOCTh. EJMHUIIBI M3MEpEeHUs: Macchl, 00bEMa, 1IEHbI, PaCCTOSHUSA,
BPEMEHH, CKOPOCTH. CBA3b MEXAY €AMHUIIAMU U3MEPEHUS KaXKI0W BETUYUHBI.

Pemenne oCHOBHBIX 3a/1a4 Ha APOOH.

[IpencraBieHne qTaHHBIX B BUJIE TAOJIHII, CTOJIOYATHIX TUATPAMM.

Haruasanas reomerpus

Harnsnasie npencrabienus o Gurypax Ha MIOCKOCTH: TOUKA, MpsiMasi, OTPE30K, JIyd, YroJ, JJoma-
Hasl, MHOTOYT OJIbHUK, OKPY>KHOCTb, KpyT. YTOJL. IIpsmoii, OCTpbI, TyIION U pa3BEPHYTHIN YIJIbL.

JlnvHa oTpe3ka, METPUYECKUE €IMHUIIBI IJUHBL. JJTMHA JIOMaHOM, MepUMETp MHOTIOYTOJIbHUKA.
N3mepenue 1 nocTpoeHue yriaioB ¢ HIOMOLIBIO TPAHCTIOPTUPA.



Harnsaneie npeacraBieHust o Gurypax Ha INIOCKOCTH: MHOTOYI'OJBHHK, MPSMOYTOJIbHUK, KB -
par, TpeyrojabHHK, O PaBEHCTBE (QUryp.

N3o6pakenue ¢uryp, B TOM 4ncie Ha kierdaroil Oymare. [Toctpoenue kondurypamnuii u3 yacrei
IPSIMO, OKPY)KHOCTH Ha HETMHOBAHHOM U KJleTyaTtoit Oymare. Mcrnonb30BaHue CBOWCTB CTOPOH U yT'- JIOB
IIPSIMOYTOJIbHUKA, KBaJpaTa.

[Inomanas nNpsAMOYrojJbHUKAa U MHOTOYI'OJBHUKOB, COCTaBJIEHHBIX U3 IPSIMOYIOJIbHUKOB, B TOM
yrcie Guryp, n300pakEHHBIX Ha KileT4aTol Oymare. EquHNIBI n3MepeHus Tionau.

Harnsianeie npeacTaBieHus O MPOCTPAHCTBEHHBIX (UTYpax: MPSMOYTrOJbHBIN Mapajuiesienure],
Ky0, MHOTOrpaHHHUKH. V300paskeHre MpOCTEHIINX MHOTOTPAaHHUKOB. Pa3BEpTku Kyba u mapasuienenu-
nena. Co3znanue Mojeneii MHOrOrpaHHUKOB (M3 Oymaru, MpOBOJIOKH, IUIACTHIIMHA M IPYTHX MaTepHa-
JIOB).

O06BEM NpAMOYTOJILHOTO Mapaenenumnesaa, Kyoa. Enuaunel nsmepenus oobéma.

6 KJIACC

HarypajibHble ynciaa

ApubdmMernueckne TeMCTBUS ¢ MHOTO3HAYHBIMU HATYPaJTbHBIMU YHCIaMU. YUCTOBBIE BBIPAXKEHUS,
MOPSZOK JIEHCTBHIA, UCIIOJIb30BaHUE CKOOOK. M cronp30BaHue MpU BEIYUCICHUSIX TIEPEMECTHTEIIBHOTO U
COYETATEILHOTO CBOWCTB CIIOKCHHUS W YMHOXXEHHUS, PacCHpeleTUTEILHOTO CBONCTBA YMHOXKCHHSI.
OxkpyrieHne HaTypadbHBIX YUCE.

Jlenutenu u KpaTHBIE YKMCIIa, HAMOOIBIINI OOIINI IETUTENh 1 HAaUMEHbIIIee o0riee kpatHoe. Jle-
JIUMOCTh CYMMBI U TIPOU3BENIeHUs. [{ereHune ¢ ocTaTkoM.

Apoon

OOBIKHOBEHHAs P00, OCHOBHOE CBOMCTBO APOOH, COKpalieHue aApooeii. CpaBHEHHE U YIIOPSIO -
yuBaHue npoOeii. Pemenne 3amay Ha HAXOXKJIEHUE YaCTH OT LIEJIOTO M IIEJIOTO IO ero 4yacTH. J[poOHoe
YHCIIO KaK pe3ynbTar JeneHus. [IpencraBieHue AecATUYHOW ApoOH B BUIE OOBIKHOBEHHOU IpoOu U
BO3MOXHOCTh IpEJICTaBICHHs] OOBIKHOBEHHOHN ApoOu B BUAE NeCATUUHOM. JlecaTnyHble TpoOH U MeT-
pudeckasi cuctema Mep. ApudpmMeTHueckre IeHCTBUS U YHCIOBbIE BhIPaXKEHHS ¢ OOBIKHOBEHHBIMU U Jie-
CATUYHBIMU IPOOSIMHU.

Otnomenue. JleneHue B JaHHOM OTHOIIEeHWU. Macmtad, nponoprus. [Ipumenenue nponopiuit
IIPY pEIICHUH 3a/1ay.

[Tonsitne mpouenTta. Beiunciaenue mpoueHTa OT BEJIMYUHBI U BEJTUYUHBI 110 €€ mpolieHTty. Boipa-
KEHHUE MPOLEHTOB JECATUYHBIMU IpoOsiMu. Perienne 3a1a4 Ha MPOLIEHTH. BripaxkeHUE OTHOIICHUS Be-
JIUYMH B MIPOLIEHTAX.

IloJi0xKuUTEeNbHBIE M OTPULIATEIbHbIE YHC/IA

[TonoxwurensHble U OTpULIaTeNbHBIE YKcna. Llenbie yncna. Moaynp dncia, reoMeTpudeckas uH-
TeprnpeTanus MoAylns uncia. M3o0paxenue yncen Ha KOOPAMHATHOM MpsMON. YKCIOBbIE TPOMEKYTKH.
CpaBHenue uncen. Apugmernyeckue AeUCTBUS C TIOJIOKUTEIbHBIMU M OTPULIATEIBHBIMU YHUCIAMH.

[IpsimoyrospHas cuctemMa KOOpJAUHAT Ha MI0cKocTH. KoopauHaThl TOUKM Ha MIIOCKOCTH, aOCIHC-
ca u opauHaTta. [loctpoenue Touek u GUryp Ha KOOPIUHATHOM TIOCKOCTH.

BykBeHHbIe BbIpa:KeHHS

[Ipumenenne OykB Ui 3aMMCH MaTeMaTHYECKUX BbIpaXXEHWH U npeanoxkeHuil. CroiicTBa apud-
METHYECKHX JeUCTBUN. ByKkBEHHBIE BBIPOKEHUS M YHUCIOBBIE IMOJCTAHOBKU. ByKBEHHBIE PaBEHCTBA,
HaX0XJeHUE HEM3BECTHOIO KOMMIOHEeHTa. Dopmysbl, POpPMYIBI IEpUMETPa U TUIOIMIATU MPSIMOYTOIbHHU -
Ka, KBajipata, 00bEMa napasuiesenunena u Kyoa.

Pelenue TeKCTOBBIX 3324

Pemenne TekcToBBIX 33734 apudMeTndeckuM crocodom. Perenne norudeckux 3aaad. Pemenue
3a/1a4 nepebopoM BCceX BO3MOKHBIX BApUAHTOB.

Pemrenne 3amau, conmepkaliux 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEIMYMHBI: CKOPOCTb, BpEMs, pac-
CTOSIHHE, IIeHa, KOJMYECTBO, CTOMMOCTh, IIPOU3BOAUTEIBHOCTD, BpeMs, 00bEM padoTel. EauHUIIBI H3Me-



pEHUS: MacChl, CTOMMOCTH, PAacCTOSIHUSA, BPEMEHU, CKOPOCTH. CBSA3b MEXKIy €AMHHULIAMHU HU3MEPEHUS
KaXKJO0U BEJIIMYUHEL.

Pemenue 3aaa4, CBSI3aHHBIX C OTHOLIEHUEM, IPOTIOPLIMOHAIBHOCTBIO BEIMUMH, IPOLIEHTAMU; Pe-
[IIEHWE OCHOBHBIX 33/1a4 Ha APOOH U MPOIICHTHI.

OneHka ¥ NpUKKIKaA, OKpyriieHue pesyaprata. CocTaBieHne OyKBEHHBIX BBIPAXXEHHUI IO yCJO-
BHIO 33/1a4H.

[IpencraBnenne JaHHBIX ¢ TOMOIIBIO Ta0HI U quarpaMM. CTon0vaTeie TuarpaMMbl: YTEHUE U
oCTpoeHue. YTeHne KpyroBbIX AUArPAMM.

Harasanas reomerpus

Harnsannele npeacrasienus o Gurypax Ha IUIOCKOCTH: TOUKa, MpsiMasi, OTPE30K, JIyd, yroJ, JoMa-
Hasi, MHOTOYT OJIbHUK, YEThIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY>KHOCTb, KPYT.

B3aumHoe pacrnosioxkeHue ABYX NPSAMBIX Ha IUIOCKOCTH, MapaljielibHble MpsMbIE, MEPIEeHIUKY-
nsipHbIE NpsiMble. MI3MepeHue paccTosTHUM: MeX 1y ABYMSI TOUKaMH, OT TOUKH J0 MPSMOM, JUIMHA MapIll-
pyTa Ha KBaJpaTHOU CETKeE.

N3mepenue M mocTpoeHHE YIioB C MOMOIIBIO TpaHCIOpTHpa. Buabl TpeyrojibHUKOB: OCTpO-
YTOJIbHBIN, IPSIMOYTOJIbHBIN, TYHOYTOJIbHBINA, paBHOOEAPEHHBIH, PaBHOCTOPOHHHUHN. UeThIpEXYroNbHUK,
MIpUMEPBI YETHIPEXYTOJIbHUKOB. [IpsIMOYronbHUK, KBajapaT: HCIOJIb30BAHME CBOMCTB CTOpPOH, YIJIOB,
muaroHaneid. M3o0paxeHue reoMeTpuyeckux (GUryp Ha HEIMHOBAaHHOMW Oymare ¢ MCIOJIb30BaHUEM ITUP-
KyJs, TUHEHKH, YroJabHUKa, TpaHcnopTupa. [loctpoenus Ha kieryaroit Oymare.

[lepumerp MHOTOyroipHuKa. [loHaTHe muomany Gurypsl, equHUIBI U3MepeHus miomaau. [Ipu-
OonmKEHHOE M3MEpeHue Iiomany Guryp, B TOM 4ucie Ha KBaapaTHOU ceTke. [IpubmmkénHoe usmepe-
HUE JJIMHBI OKPY)KHOCTH, TJIOIIAIU KpyTa.

CuMMeTpHs: LICHTpalbHasA, OCEBasi M 3€pPKAJIbHAs CUMMETPHH.

ITocTpoeHne cuMMETpUUHBIX (QUTYP.

Harnsanele npencraBiaeHust 0 MPOCTPAHCTBEHHBIX (pUIrypax: mapajuienenumnes, Kyo, npusma, nu-
pamua, KOHyC, MWJIMHID, map u chepa. M3o0pakenue mpocTtpaHCcTBEHHBIX Guryp. [Ipumepsr pa3sép-
TOK MHOTOI'PaHHMKOB, LWINHApa U KoHyca. Co3laHne MoJesel NpoCTpaHCTBEHHBIX (uryp (u3 Oymaru,
IIPOBOJIOKH, TUTACTHJIMHA U IPYTUX MaTEpUAIOB).

[Tonsitue 06pEma, enuHUIBI U3MepeHus 00béMa. OOBbEM IPSAMOYTOJIBHOTO Mapasiesienumnesa, Kyoa.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA ITPOI'PAMMbBI YYEBHOI'O KYPCA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBILIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE Pe3yabTATHI OCBOCHHS ITPOrPaMMbI y4eOHOTO Kypca «MareMaTHKa XapaKTepU3yIOTCS:
1) maTpuoTHYecKoe BOCIUTAHUE:

MPOSIBJICHUEM MHTEpeca K MPOIUIOMY U HACTOSIIEMY POCCUHCKOW MaTeMAaTHKH, IEHHOCTHBIM OTHOIIIE-
HUEM K JIOCTHXKCHHSIM POCCHHCKHUX MAaTEMATHKOB U POCCHHMCKON MaTeMaTHYEeCKOW MIKOJIBI, K UCIIOJIb30-
BaHUIO OTUX JOCTHKEHHH B IPYTUX HayKaX M MPUKIAAHBIX chepax;

2) rpaskKIaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTHIO K BBITIOJTHEHUIO 00sI3aHHOCTEN TpakJIaHWHA U pealH3alli ero MpaB, MPeCTaBICHUEM O
MaTeMaTHYeCKUX OCHOBaxX (YHKIIMOHUPOBAHUS PAa3IMYHBIX CTPYKTYp, SBICHUH, MPOIEAyp T'pakIaH-
CKOTO 0OIecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKIEHHUIO ATHUYECKUX MpoOiieM,
CBSI3aHHBIX C TMPAKTUYECKHUM MPUMEHEHHEM IOCTH)KCHHH HayKH, OCO3HAHWEM BaKHOCTH MOpPaibHO-
ATHUYECKUX MPUHIIUIIOB B ICATEIHHOCTH YUEHOTO;

3) TpyZ10BO€ BOCTIUTAHME:

YCTaHOBKOW Ha aKTHBHOE y4acTHE B PEIICHUU MPAKTUYECKHUX 3a/1a4 MaTeMAaTHUECKOW HAMPaBICHHOCTH,
OCO3HAHHMEM BA)KHOCTH MaTEMaTHYEeCKOro OOpa30BaHMs HA MPOTSHKEHUU BCEHW KU3HU UL YCTICITHOM



podecCHOHALHOM NEATENHPHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHUH, 0CO3HAHHBIM BBIOOPOM U TIO-
CTPOEHUEM UHAMBHUIYAIHLHON TPACKTOPHH 00pa30BaHUS U KU3HEHHBIX IJIAHOB C YIETOM JIMYHBIX UHTE-
PECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;
4) 3cTeTHYeCcKOe BOCIIUTAHUE:
CIIOCOOHOCTBIO K AMOIMOHAILHOMY M 3CTETHUYECKOMY BOCIPHUSTHIO MaTEMAaTHYECKUX OOBEKTOB, 33jad,
pEUICHU, PACCYKICHHI, YMEHHUIO BUIETh MAaTEMAaTHUECKHUE 3aKOHOMEPHOCTH B MCKYCCTBE;
5) HeHHOCTH HAYYHOI'0 TIO3HAHMSI:
OpHEHTAIINCH B JCSITEILHOCTH HA COBPEMEHHYIO CHCTEMY HAayYHBIX MPEJICTABICHUI 00 OCHOBHBIX 3aKO-
HOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJBI U OOIIEeCTBA, MOHMMAHUEM MAaTEMATHYECKOW HAyKH Kak
cdepbl 4eT0BEYEeCKON JCSITeLHOCTH, ITAOB €€ Pa3BUTUS W 3HAYMMOCTH JJIS PA3BUTHUS [TUBUJIM3AINH,
OBJIAJICHUEM SI3BIKOM MAaTEMaTUKH W MaTEeMaTHYECKOH KYJIbTYpOH Kak CpEICTBOM ITO3HAHUS MUPA,
OBJIAJICHUEM MPOCTEUIITIMH HaBBIKAMHU UCCIICIOBATEIIHLCKOM JIeATEIHbHOCTH;
6) pusnueckoe Bocnuranue, GOpMHPOBAHHE KYJIbTYPHI 3/I0POBbSI H IMOIMOHAJIBLHOIO 0J1aromo-
JIy4Hsi:
TOTOBHOCTBIO MMPUMEHSTh MaTEeMaTHYCCKHE 3HAHUS B MHTEPECaX CBOETO 37I0POBbs, BEJICHUS 370POBOTO
oOpa3a Xu3HH (3I0pPOBOC MUTAHUE, COATAHCUPOBAHHBIM PEKUM 3aHITUN U OTIBIXA, PerysipHas (Gpu3u-
yecKasi aKTUBHOCTh), COPMUPOBAHHOCTHIO HaBbIKa pe(IeKCHH, TPU3HAHUEM CBOETO IpaBa Ha OLUIUOKY
Y TaKOTO JK€ TIpaBa JIPyroro 4elioBeKa;
7) 3KOJIOrH4YecKoe BOCIIMTAHME:
OpHEHTAIeH Ha MPUMEHECHHUE MaTeMaTHYCeCKUX 3HAHWW JUIS PEIICHUs 3a/1ad B 00JIACTH COXPAHHOCTH
OKpY)KafoIeH Cpe/ibl, TUTAHUPOBAHUS IMOCTYIIKOB M OIEHKH WX BO3MOXHBIX TOCIICJACTBHUA I OKpYXKa-
IOIIEH Cpeibl, 0OCO3HAHUEM TII00ATBHOTO XapaKTepa SKOJIOTHISCKHUX TPOOJIEM U IyTeH UX PEIICHHUS,
8) amanTauus K H3MEHSIOIIHUMCS YCJIOBHSIM CONMAJILHOM U MPUPOTHOM Cpebl:
TOTOBHOCTBIO K JICICTBUSAM B YCIIOBHSX HEONIPEACIEHHOCTH, TIOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHO-
CTH Yepe3 MPAKTHYCCKYIO JCITEIbHOCTh, B TOM YHCIIE YMEHUE YUYUTHCA Y APYTUX JIOACH, TPHOOPETaTh
B COBMECTHOM JIEATEILHOCTH HOBBIC 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 OTBITA IPYTUX;
HEO0O0XOUMOCTBIO B (POPMUPOBAHUHN HOBBIX 3HAHHA, B TOM YHCIIE GOPMYIUPOBATH UICH, TOHSATHUS, TH-
MOTE3bl 00 0OBEKTAX U SBJICHHUSIX, B TOM YHCIIC paHEe HEM3BECTHBIX, 0CO3HABATH JACPHUITUTHI COOCTBEH-
HBIX 3HAaHUW U KOMIIETEHTHOCTEH, TNIAaHUPOBATh CBOE Pa3BUTHUE;
CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIUIO, BOCIIPUHUMATH CTPECCOBYIO CHTYAIIUIO KaK BBI3OB,
TpeOYIOIHNI KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMbIC PEIICHHUS U ACHCTBHUA, GOPMYIUPOBATH U OlIE-
HUBaTh PUCKHU U TIOCIEACTBUA, (GOPMHUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe1bHbIE YHHBEpPCaIbHbIe YUeOHbIe AeiicTBUS

Ba3oBble 1ornyeckue geicTBus:
o BBISBJIATh U XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKK MAaTEMaTHUYECKUX 0OBEKTOB, HO-
HATUHM, OTHOLIEHUH MEXIY MOHATHAMH, (GOPMYIMPOBATH OINpPENEIICHUS MOHITUH, YCTaHABIIU-
BaTh CYLIECTBEHHBIN NMPHU3HAK KiIaccU(UKAIIMN, OCHOBAHUS Ul 0000IEHHs U CPaBHEHUS, KpH-
TE€PUU IIPOBOJUMOTO aHAJIN3A;
. BOCIPUHHMMATh, (POpMYIHpPOBaTh U MPEOOPA30BBIBATH CYXAECHUS: YTBEPAUTEIbHbBIE U OT-
pHILaTeNbHbIe, eAMHUYHbIE, YACTHbIE U 00I1E, YCIOBHEIE,
. BBISIBJIATh MAaTEeMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTHBOpEUHs B (pakTax,
JIAHHBIX, HAOMIOIEHHUSIX U YTBEPKICHUSX, MpeiaraTb KpUTEPUU VIS BBISBICHUS 3aKOHOMEPHO-
CTE! U IPOTUBOPEUHIA;
. JIeNIaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKHU, INEAYKTUBHBIX U WHIYKTHUBHBIX
YMO3aKIJIIOUEHHUM, YMO3aKIIFOUEHUH 110 aHAJIOTUU;



J pa3duparb JOKa3aTeNbCTBA MATEMATHUECKUX YTBEPXKACHUH (IIpsIMbIE U OT MPOTUBHOTO),
MIPOBOJIUTH CAMOCTOSITEIIEHO HECJIOXKHBIE JO0KA3aTebCTBA MaTeMaTHUECKUX (PaKTOB, BBICTpau-
BaTh apryMEHTAIMIO, NMPUBOJUTH MPUMEPbl U KOHTPHPUMEPHI, 0O0OCHOBBIBATH COOCTBEHHBIE
paccyXIeHus;

J BbIOMpaTh croco0 perieHus: yueOHOW 3aqaun (CpaBHUBATh HECKOJBKO BAPHAHTOB pellie-
HUS, BBIOUpaTh HanOoJiee MoAXOAAIINI ¢ yIETOM CaMOCTOSITEIBHO BBIACTICHHBIX KPUTEPUEB).

Bba3oBble ucciaenoBaTeabcKue AeHCTBUSL:

. HCII0JIb30BATh BOIPOCHI KAaK HCCJIENOBATEIbCKMM MHCTPYMEHT MO3HAHUSA, (POPMYIUpPO-
BaTh BOMPOCHI, (PUKCHPYIOIIHE TPOTHBOPEUHE, MPOOIEMY, CAMOCTOSTEIHLHO YCTaHABIMBATH HC-
KOMO€ U JaHHOC, q)OpMHpOBaTI) FI/IHOTe3y, apFYMeHTI/IpOBaTI) CBOIO ITO3HIINUIO, MHCHHUCE,

° MIPOBOJUTH IO CAMOCTOSITEILHO COCTaBJICHHOMY IUIAHY HECIOXKHBIM JKCIIEPUMEHT, He-
0O0JIBIIIOE UCCTIEAOBAHUE 110 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTUYeCKOro 00bEeKTa, 3aBUCH -
MOCTel 00BEKTOB MEX1y CO00ii;

° CaMOCTOSITEIIBHO (DOPMYITUPOBATh OOOOIICHHS U BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEIEHHOTO
HaOJTIOJICHUS, UCCIICIOBAHUS, OIECHUBATh JOCTOBEPHOCTH IMOJTYICHHBIX PE3YJIbTATOB, BEIBOJIOB H
0000I11eHHI;

HpOFHO?:I/IpOBaTI:v BO3MOXHOC paSBI/ITI/Ie HpOHGCCﬂ, a TAK)XEC BBIIBHUTATb HpeI[HOHO)KeHI/ISI 0 €ro
paSBI/ITI/II/I B HOBBIX YCJ'IOBI/ISIX.

PabGora ¢ undpopmanueii:

BBISIBJISITH HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(MOPMAIINH, TAHHBIX, HEOOXOUMBIX IS perie-
HUS 3a]1a4H;

BBIOMpATh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(GOPMALIUIO pa3Ivy-
HBIX BUJIOB U (hOpM Mpe/ICTaBICHHUS;

BBIOMpATH (OpMY IMpeacTaBICHH HHPOPMAIMU U WILTIOCTPUPOBATH pelIaeMble 3aa4u cXeMa-

MU, UarpaMMaMiy, HTHOU rpaduKoi 1 UX KOMOUHAIUSAMU;

OIICHUBATh HAJEKHOCTh MHPOPMAIMH 110 KPUTEPHUSIM, MPEATI0KEHHBIM YUUTEIEM WU ChopMy-
JIMPOBAHHBIM CaMOCTOSATEIIBHO.

KoMMyHMKaTHBHBbIEC YHUBEPCAJIbHbIE YUeOHbIe e CTBUS:

BOCIIPUHUMATh U GOPMYIUPOBATH CYKJICHHS B COOTBETCTBUU C YCIOBHIMH U LIETISIMHU OOIICHHUS,
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3pPEHMsI B YCTHBIX M IMHMCbMEHHBIX TEKCTaX, Aa-
BaTh MOSICHEHHUSI 110 XO/1y PEIICHUS 3a/1a4i, KOMMEHTUPOBAThH MOJyYCHHBIN Pe3ysIbTarT;

B XOJIe 00CYXXJIeHHUs 3aJ]aBaTh BOIIPOCHI 10 CYIIECTBY 00CYK/1aeéMOI TeMbl, POoOJIeMbl, peliae-
MOl 3a1auH, BBICKA3bIBATh UJICU, HAIlEJICHHbIC HAa MOUCK PEUICHUs, CONOCTABISATh CBOU CYyXKJIe-
HUS C CYXJCHUAMH JIPYTMX YYACTHUKOB QUayiora, oOHAPYKUBAaTh Pa3lM4he U CXOJCTBO IMO3U-
Ui, B KOppeKTHOU popme popmynupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

MIPEJICTaBIATh PE3YIbTAThI PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIEAOBaHNUS, IPOEKTA, CAMOCTO-
STETLHO BBIOMPATh (OpMAT BHICTYILICHUS C YUETOM 3a/1a4 IPE3CHTALMU U OCOOEHHOCTEN ayau-
TOpUH;

MMOHUMATh U KCIOJIb30BAaTh MPEUMYIIECTBA KOMAHTHOW ¥ MHAUBUAYAIbHON pabOThI IPH pelie-
HUM y4eOHbBIX MaTeMaTHUECKUX 3a7ay;

MIPUHUMATh 11eJIb COBMECTHOMN JesITeIbHOCTH, MJIaHUPOBAaTh OPraHU3AIMI0 COBMECTHON paldOThI,
pacripeniesiaiTh BUIbl paboT, IOTOBAPUBAThCA, OOCYKIaTh MPOLIECC U pe3ysbTaT paboThl, 0000-
11aThb MHEHHUS HECKOJIBKUX JIFOIEH;

y4acTBOBATh B TPYMNIOBBLIX GopMax paboTel (00CyKaeHUs, 0OMEH MHEHHUSIMHU, MO3TOBBIE LITYp-
MBI U JIpYTHE), BBINOJHATh CBOIO YacTh PabOThl U KOOPIMHUPOBATH CBOM JICHCTBUS C IPYTUMHU
YJleHaMM KOMaHJbl, OLEHHBATh KayeCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPUTEPUSM,
c(OpMYIIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasitTuBHbIe YHUBepcaJIbHbIe y4eOHbIEC NeiiCTBUSA



Camoopranmzanus:
®  CaMOCTOSATENBHO COCTABIATH IJIAH, aJITOPUTM PEIICHHS 3a/1a4i (MJIM €ro 4acTh), BRIOMpPATh CIIO-
co0 pemeHus ¢ y4éTOM MMEIOLIUXCS PECypcoOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPO-
BaTh U KOPPEKTHPOBATH BAPUAHTHI PEHICHUH ¢ y4ETOM HOBOM MH(pOpPMALIUH.
CaMOKOHTPOJIb, IMOIIHOHAIbHBIH HHTEJJIEKT:
® BJAJETh CIOCOOAMHU CAMOTIPOBEPKH, CAMOKOHTPOJISI TIPOLIecca U Pe3ysibTaTa PelIeHUs MaTeMa-
THYECKOM 3aJ1a4M;
® [peABUJETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPU PELICHUHU 33Ja4l, BHOCUTh KOPpEK-
THUBBI B JICTEILHOCTh HAa OCHOBE HOBBIX OOCTOSATENLCTB, HAWICHHBIX OMIMOOK, BBISIBICHHBIX
TPYOHOCTEH;
® OLIEHUBATh COOTBETCTBUE pE3yjbTaTa AEATEIbHOCTU IOCTABJIECHHOM L€ U YCIOBUSAM, 0ObsIC-
HATh MPUYHUHBI JOCTHKEHUS WIN HEJOCTHKEHUS 1IeJTU, HaXOJUTh OLINOKY, JJaBaTh OLIEHKY MpH-
00OpEeTEHHOMY OTIBITY.
NPEAMETHBIE PE3YJIbTATBI
K xoniry oOyuenust B 5 kjacce 00yJaromuics MogyduT CIeAYIONMe TPeIMETHBIC PE3YIbTaThI:
Ymncna v BbIYMCICHUS
[Tonumatsb 1 MpaBUIIBHO YHOTPEOIATh TEPMUHBI, CBSI3aHHBIE C HATYPAIbHBIMU YHCIIAMU, OOBIKHO-
BEHHBIMH U JIECITUYHBIMU JIPOOSMHU.
CpaBHUBATh U YIOPSAI0UMBATh HATYpaJbHbIE YUCIIA, CPABHUBATH B MMPOCTEHIINX CIIydasiX OOBIK-
HOBEHHBIE APOOHU, AeCATUYHBIE JPOOU.
CoOTHOCUTH TOYKY Ha KOOPJAMHATHOM (YUCIIOBOM) MPSIMOM C COOTBETCTBYIOIIMM €l YHCIOM M
n300paxkaTh HaTypaJbHbIE YHCIIAa TOYKAMU Ha KOOPIAUHATHON (YHUCIOBOM) MPSAMOIA.
BeimonsaTe apupmeTryueckre JeHCTBUS C HATYpaIbHBIMU YHCIIaMU, C OOBIKHOBEHHBIMH JPOOSIMU
B IIPOCTEHIINX CIIyqasx.
BBINOJIHATE POBEPKY, IPUKUIKY PE3YIbTATa BEIYMCICHUN.
OKpyriIATh HaTypaJbHbIE YHACTIA.
Pemienue TeKCTOBBIX 32124
Pemate TekcToBBIE 33424 ApUPMETUIECKAM CIIOCOOOM M ¢ IOMOIIBI0 OPTraHU30BAHHOTO KOHEY -
HOTO nepedopa BceX BO3MOXKHBIX BAPUAHTOB.
Pemats 3anauu, coaepxaiye 3aBUCUMOCTH, CBA3BIBAIOILNAE BETUYHUHBI: CKOPOCTb, BPEMS, pacCTO-
SIHHE, 1IeHa, KOJIMYECTBO, CTOMMOCTb.
Hcnonp30BaTh KpaTKye 3alIMCH, CXEMBbI, TAOIULbI, 0003HAYEHUS MIPU PEILICHUH 3a1au.
ITonb30BaThCs OCHOBHBIMY €IMHULIAMY U3MEPEHUS: LIEHBI, MaCChl, PACCTOSIHUS, BPDEMEHH, CKOPO-
CTH, BBIPAYKaTh OJJHU €IUHUIIBI BEJIMUUHBI YEpPE3 APYTHE.
W3BnekaTh, aHaIM3UPOBATh, OLICHUBATh HH(POPMALIUIO, IPEACTABICHHYIO B Ta0iMIle, Ha CTOJI0Ya-
TOM AMarpaMMe, MHTEPIPETUPOBATh NPEACTABICHHBIE JaHHbBIC, MCIIOIb30BaTh JAHHBIE NIPU PELICHUU
3a1a4.
Harasigaasi reomerpust
ITonb30BaTbCs rEOMETPUUECKUMHU MOHATUAMMU: TOUKA, IIPsAMAasi, OTPE30K, JIyd, YTOJl, MHOTOYTr0JIb-
HUK, OKPY>KHOCTb, KPYT.
[TpuBoAUTE IpUMEPHI 0OBEKTOB OKPYXKAIOIIET0 MUPA, UMEIOLINX (OPMY U3yUEHHBIX T€OMETPH-
YeCcKUX Quryp.
Hcnosip30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIVIAMM: BEPLIMHA, CTOPOHA, C MHOTOYTOJIbBHUKAMMU:
yroJl, BEpPIINHA, CTOPOHA, INaroHaib, C OKPYKHOCTBIO: PauycC, AMAMETP, LIEHTP.
N3006paxaTh U3ydeHHbIE T€OMETpHUECKUE (PUIYphl Ha HEIMHOBAHHOW U KJIeT4aToi Oymare ¢ 1mo-
MOILBIO [IUPKYJIS U TUHEUKH.
Haxoauts IMHBI OTPE3KOB HENOCPEACTBEHHBIM U3MEPEHNUEM C TIOMOILBIO JIMHENKH, CTPOUTD OT-
PE3KH 3aJaHHOM JIMHBIL; CTPOUTH OKPYXHOCTb 3aJaHHOTO pajuyca.



Hcnonp3oBath CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJIBHUKA, KBaJpaTa Jjsi UX MOCTPOCHUS, BbI-
YUCJICHUS TUIOIIAIU U [IEPUMETPA.

Berancnsate nepuMeTp | III0MIaAb KBapaTa, MPsSMOYTOJIbHHUKA, (PUTYP, COCTABICHHBIX U3 MPSIMO-
YTOJILHUKOB, B TOM YucIie GUTyp, N300pakEHHBIX HA KIeTYaToi Oymare.

[Tonp30BaThCsI OCHOBHBIMU METPUUYECKUMU €AMHUIIAMU U3MEPEHHUS JUTUHBI, IJIOIIA/1; BEIPAXKaTh
OJIHH €JTMHUILIBI BEJTUYUHBI Yepe3 JIpyrue.

PacnioznaBate napasuienenumnen, Ky0, UCIONIb30BaTh TEPMHUHOJIOIHIO: BEpIIMHA, peOpo, IpaHb,
M3MEPEHUs, HAXOJUTh U3MEPEHUS MMapaulesenumea, Kyoa.

Boruncnate 00bEM KyOa, mapanenenumesa 1no 3aJaHHbIM U3MEPEHUSM, [10JIb30BaThCs €AUHULIA-
MU U3MepeHHs 00bEMa.

Pemrate HecoKHbBIE 3371a41 HA U3MEPEHHUE TEOMETPUUYECKUX BEITUYNH B IPAKTUYCCKUX CUTYaIUSIX.

K xonIy oOyuenus B 6 Kjiacce 00yJaromuics MOIyYUT CIEeIYIONIUE TPEIMETHBIE PE3YIIbTaThI:

Yucsia v BoIYMCTIEHUS

3HaTh ¥ IOHUMATh TEPMUHBI, CBSI3aHHBIC C PA3IMYHBIMHU BHIAMH YHCENI  CIIOCOOAMHU MX 3aIUCH,
MEePEXOUTH (€CIIHM 3TO BO3MOYKHO) OT OJTHOM (POPMBI 3aIUCH YUCHIA K JPYTOM.

CpaBHHBATh U YIMOPSAAOUYMBATH 1IETIbIE YMCIIA, OOBIKHOBEHHBIE U JIECATUYHBIE TPOOH, CPAaBHUBATH
4Kclia OJIHOTO U Pa3HbIX 3HAKOB.

BrimonHsATe, coyeTas yCTHBIE W TUCBMEHHBIC MPUEMBI, apu(METHYECKUE JTCUCTBUS C HATypasb-
HBIMHU U TEJIBIMH YMCIIaMHU, OOBIKHOBEHHBIMU U JCCSITUYHBIMH JPOOSIMHU, TIOJIOKUTEIILHBIMU U OTPHIIA-
TEeITbHBIMU YUCIIAMH.

BrruucnsaTe 3HaYEHUST YMCIOBBIX BBIPAXKEHUH, BBIMOJTHATH MPUKHUAKY U OIEHKY pe3yJabTaTa BhI-
YUCJICHUH, BBITIOJHSITH MPEoOpa30BaHMs YUCIIOBBIX BBIPAKEHUN HA OCHOBE CBOWCTB apH(METHUECKUX
NEUCTBUI.

COOTHOCUTH TOYKY Ha KOOPAMHATHOW MPSIMOM C COOTBETCTBYIOIIMM €M YHCIIOM W W300pakaTh
Yyclia TOYKaMU Ha KOOPAUHATHOM MPSAMOM, HAXOAUTh MOAYJb YHCHIA.

COOTHOCHUTH TOYKH B MPSIMOYT'OJILHOM CHCTEME KOOPJUHAT C KOOPAUHATAMHU 3TOM TOUKH.

OKpyriaTh LeJble YKcia U IeCATUUHbIE IPOO0H, HAXOJUTh MPUOIMKEHUS YHCEIT.

YucnoBble 1 OyKBeHHbIE BbIPAKEHHUSA

[Tonumartp ¥ ynoTpeOsaTh TEPMUHBI, CBSI3aHHBIE C 3aMHMCHhIO CTENIEHH YMCia, HAXOIUTh KBaApaT U
Ky0 4ucIa, BBIYUCISATH 3HAUECHUS YUCIOBBIX BBIPAKEHUMN, COJICPKAIINX CTETICHU.

[Tonb3oBaTbcst MpU3HAKAMH JAETUMOCTH, PACKIalbIBaTh HATYpalbHbIE YKCIa Ha MPOCThIE MHOXKH-
TEJH.

[Tonb3oBaTbcst MacITabOM, COCTABISAThH MPOTIOPIIMU U OTHOIICHUSI.

Hcnonb3oBath OykBbl Aisi 0003HAYEHMS] YUCENl NPU 3allUCH MATEeMAaTUYECKUX BBIPAKEHUH, CO-
CTaBJISITh OyKBEHHBIC BbIpaXXEHHsI U (HOPMYIbI, HAXOJUTh 3HaU€HUs OYKBEHHBIX BBIPAXKEHUH, OCY-
LIECTBJISASI HEOOXOIMMBIE MOACTAHOBKU U IIPeoOpa3zoBaHUsl.

Haxonuth Hen3BeCTHBIN KOMIIOHEHT PaBeHCTBA.

Penrenne TeKCcTOBLIX 3a7a4

Pemats MHOTOIIarOBBIE TEKCTOBBIE 33a4U ApU(PMETHIECKUM CIIOCOOOM.

Pemrate 3aiaun, cBSA3aHHBIE C OTHOLIEHUEM, IIPOMOPIMOHATBHOCTBIO BEIMUMH, TPOLIEHTAMH, pe-
1aTh TPH OCHOBHBIE 337]a4l HA IPOOU M MPOIICHTHI.

Pemrate 3a1aun, coaepikaiiye 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIMUMHBI: CKOPOCTh, BPEMS, PacCTO-
SIHHME, 11€Ha, KOJMYeCTBO, CTOMMOCTb, MPOU3BOJAUTEIBHOCTh, BpeMsl, 00BEM padOThI, UCHOIB3YS apud-
METUYECKHE NIEUCTBUS, OLIEHKY, MPUKUJIKY, MOJIb30BaThC €IUHUIAMU M3MEPEHUS] COOTBETCTBYIOLIUX
BEJIMYHH.

CocraBnsaTh OyKBEHHbBIE BBIPQXKEHHUS IO YCIOBUIO 331a4H.

W3Bnekary nHpOpManHiO, MPEACTaBICHHYIO B Ta0/IUIIaX, HA TUHEHHOH, cTON0YATON MM KPYyro-
BOW Juarpammax, MHTEpIpPETUPOBATh MPEACTABICHHBIE JaHHbIE, UCIIOIb30BATh JAHHbBIE MPU PEIICHUH
3a/1a4.



[IpencraBasaTs HHPOPMAIIHIO C TOMOIIBIO TAOHIL, IMHEHHOU U CTOJI0YATON AUarpamm.

Harasgnas reomerpus

[TpuBoAUTH MpUMEPHI OOBEKTOB OKPYXKAIOIIETO MUPA, UMEIOIUX (POPMY H3yUEHHBIX T€OMETPH-
YECKUX IUIOCKUX M POCTPAHCTBEHHBIX (PUTYp, TPUMEPHI PABHBIX U CUMMETPUYHBIX HUTY.

N300paxaTh ¢ MOMOIIBIO TUPKYJIS, TUHEHKH, TPAHCIIOPTUPA HA HEJTMHOBAHHOHM M KileT4aTol Oy-
Mare M3y4eHHbIE IJIOCKUE TeOMeTpudeckre GUrypsl U KOH(PUTYpallui, CHMMETPUYHBIEC (DUTYPBI.

[Tonmp30BaThCcs TEOMETPHUECKUMH TMOHSATHUSIMH: PAaBEHCTBO (DUTYp, CHMMETpHsS, HCIIOJIB30BaTh
TEPMHUHOJIOTHIO, CBS3aHHYIO C CHMMETPHUEN: OCh CUMMETPHUH, LIECHTP CUMMETPHH.

HaxonuTe BEIMUYMHBI YIIIOB M3MEPEHHMEM C IIOMOIIBI) TPAHCIIOPTUPA, CTPOUTH YIJIbI 3aJaHHOU
BEJINYUHBI, NIOJIb30BATHCS IIPU PELIECHUHU 33Ja4 IPajyCHOM MEPOM YIVIOB, PacCIO3HAaBaTh HA YEPTEkKax
OCTPBIH, IPSIMOU, Pa3BEPHYTHIA U TYIIOU YIJIBIL.

Beruncnate JIMHY JIOMaHOHM, IEPUMETP MHOTOYIOJIBHUKA, TIOJIB30BAThCS €AMHULIAMU U3MEPEHUS
JUIMHBI, BBIPAKATh OJJHU €IMHUIIBI U3MEPEHMS JITIMHBI Yepe3 Ipyrue.

Haxonnts, ucnoib3ys 4epTéxXHble MHCTPYMEHTHI, PACCTOSIHUSA: MEXIY ABYMS TOYKaMH, OT TOUKH
JI0 TPSIMOM, JUIMHY IIyTH HA KBAaJPATHOU CETKE.

Boruncnsate miiomaas GUryp, COCTaBIEHHbIX U3 NPSIMOYTOJIbHUKOB, UCIOIb30BaTh pa3OueHne Ha
MPsIMOYTOJIbHUKY, HA paBHbIE (PUTYPBI, TOCTPAaNBAHUE /10 MPAMOYTOJIbHHUKA, IT0JIH30BAThCSI OCHOBHBIMU
€AVMHULAMHU U3MEPEHMS IUIOIIA/IN, BBIPAXXaTh OJJHU €IMHUIIBI N3MEPEHMS IUIONIAN Yepe3 ApyTHe.

Pacrio3naBath Ha MOJENAIX M M300paKEHUAX MUPAMUAY, KOHYC, [IHJIMHAP, UCIOIb30BaTh TEPMU-
HOJIOTHIO: BepUINHA, peOpo, T'paHb, OCHOBaHHE, Pa3BEPTKA.

N300paxkaTh Ha KeT4aToi Oymare MpsiMOYroOJbHBIN Mapasuieienumnel.

Boruncnsate 00bEM MPSIMOYTOJIBHOTO Mapaienenumesa, Kyoa, mojab30BaThCsl OCHOBHBIMM €/IMHU-
[IaM# u3MepeHust 00bEMa;

PemaTe HecoKHBIE 3a1a4M HA HAXOXKICHHE F€OMETPUYECKUX BEJIMYUH B IIPAKTUYECKUX CHUTYya-
LUSX.



TEMATHUYECKOE IINTAHUPOBAHUE

5 KIIACC
N KoanuecTBo yacoB
. HaunmeHoBaHue pa3/iesioB U TeM IpakTuye- JJIeKTPOHHBIE (HU(PPOBHIE)
wm | KoHTpob-
porpamMmbI Bcero ckue pabo- o0pa3oBaTe/ibHbIE PecypChbl
HbIe PadoThI TBI
1 Harypanbsubie yucna. JleiictBus ¢ 13 1 bu6mmoreka [JOK
HAaTypaJbHBIMU YUCIIAMHU https://m.edsoo.ru/7f4131ce
2 Harnsannas reomerpus. JIlunnn Ha 12 5 bu6mmoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/7f4131ce
bu6mmoreka [JOK
3 OGbiKHOBEHHBIC 1pOOH 48 1 https://m.edsoo.ru/7f4131ce
4 Harnsannas reomerpus. Muoro- 10 1 bubnuoteka [IOK
YT OJIbHUKHA https://m.edsoo.ru/7f4131ce
bu6mmoreka [JOK
5 Jecarmanpie 1pobn 38 1 https://m.edsoo.ru/7f4131ce
6 Harnsannas reomerpus. Tenaun 9 1 bubnuoteka [IOK
¢burypsl B IpoCTpPaHCTBE https://m.edsoo.ru/7f4131ce
bubmmoreka [JOK
! Hosropenue 1 0600meHme 10 2 https://m.edsoo.ru/7f4131ce
OBUIEE KOJIMYECTBO YACOB I1O 170 5 4
I[MTPOI'PAMME
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6 KJIACC

KoanuecTBo 4acoB

Ne HaumenoBanue pa3iesioB 4 TeM IpakTnye- DACKTPOHHLIC (LH(PPOBLIC)
n/n KonTtpoJsb- o0pa3oBaTeJibHBIE pecyp-
MPOrpaMMbl Bcero cKHue padoThl
HbIe padoTHI Cbl
1 Harypanbubie umcia 30 2 Et?i?/?n?e%iicﬁ?/ngMBG
5 Harnsannas reomerpus. [Ipsimelie 7 bubnuoteka [IOK
HAa IJIOCKOCTH https://m.edsoo.ru/7f414736
3 Jipobu 32 2 . ﬁ?@xﬁﬁiﬁ?ﬁmmms
4 Harnsanas reometpus. Cummer- 6 1 bubnuoteka [IOK
pust https://m.edsoo.ru/7f414736
5 Bripaxcenns ¢ Oyksamu 6 Et?&?/?n?eijiiﬁ?/?f414?36
5 Harnsannas reomerpus. urypsl 14 1 1 bubnuoteka [IOK
Ha IJIOCKOCTH https://m.edsoo.ru/7f414736
7 [TosoxkuTENBHBIE U OTPUILIATETD- 40 1 bubnuoreka [IOK
HbIE YnCIia https://m.edsoo.ru/7f414736
8 | [Mpeacrasienne tamnsix 6 1| hupeimedsoonurtaerss
9 Harnsannas reomerpusi. @urypsl B 9 1 bubnuoreka [IOK
MPOCTPAHCTBE https://m.edsoo.ru/7f414736
10 [ToBTOpEeHME, 0000IICHNE, CHCTE- 20 9 bubmmorexa IIOK
MaTU3alus https://m.edsoo.ru/7f414736
OBUIEE KOJIMYECTBO YACOB I10 8 5
[TPOI'PAMME 170
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IHHOYPOYHOE INTAHUPOBAHHUE
5 KITIACC

Ne Ko.myecTBo 1acos DJ1eKTPOHHbBIE NHPPOBbIE

o/ | Temaypoka Beero K.pa6 [Tlp.pa6 Aara 00pa3oBaTeIbHbIE PeCypChl
Hecarnunas cucrema cuuciieHus. Psj Hary- bu6mmoreka [JOK

1 paJbHBIX YUCEN 1 1 https://m.edsoo.ru/f2a0ccOc

9 Hecstuunas cucrema cuucieHus. Ps nary- 1 5
pabHBIX YUCEI

3 |Harypanbusiii psa. Yucmo 0 1 3 https://m.edsoo.ru/f2a0cafe

4  |Harypansnslii psg. Yucmo 0 1 4

5 HarypanbHble unicia Ha KOOpIUHATHOM NIps- 1 c bubnuoteka [IOK
MOM https://m.edsoo.ru/f2a0e0fc

5 Hafypam)HHe Yyyca Ha KOOPAUHATHOM Mpsi- 1 8 bubnuoteka [IOK
MOM https://m.edsoo.ru/f2a0e2a0

7 Hafypam)HHe Yyyca Ha KOOPAUHATHOM Mpsi- 1 9 bubnuoteka [IOK
MO https://m.edsoo.ru/f2a0e426

8 |CpaBHeHHe, OKpPYTIICHHE HATYPAITBHBIX YUCEIT 1 10 https://m.edsoo.ru/f2a0ce32

9 |CpaBHeHHe, OKpPYTIICHHE HATYPAITBHBIX YUCEIT 1 11 https://m.edsoo.ru/f2a0cf54

10 |CpaBHeHHE, OKPYTIICHHE HATYPATbHBIX YHCEIT 1 12 https://m.edsoo.ru/f2a0d300

11 |CpaBHeHuUe, OKpYTJII€HHE HATypaJbHbIX YHCET 1 15 https://m.edsoo.ru/f2a0d440

12 |CpaBHeHHE, OKpYTIICHAE HATYPATbHBIX YHCEI 1 16
ApubdmMernueckue AHCTBUS C HATYpaTbHBIMHU bubnuoreka [IOK

13 1 17 _

YUCIIaMHU https://m.edsoo.ru/f2a0eaca

14 Apudmernueckue qeHCTBUS C HATYPAIbHBIMU 1 18 bubmuoreka IIOK
YUCIIaMHU https://m.edsoo.ru/f2a0f5ba

15 ApubdmMernueckne AEHCTBUS C HATYpaTbHBIMU 1 19 bubnuoreka [IOK
yyciamu https://m.edsoo.ru/f2a0f704

16 ApubdmMernueckue AHCTBUS C HATYpaIbHBIMU 1 2 bubnuoteka [IOK
YUCIIaMU https://m.edsoo.ru/f2a0fd8a

17 Apudmernueckue 1eHCTBUS C HATYPaIbHBIMU 1 23 bu6mmoreka [JOK
YUCIIaMU https://m.edsoo.ru/f2a1015e
ApubdmMernueckue AHCTBUS C HATYpaIbHBIMU bubnuoreka [IOK

18 YUCIIaMU 1 24 https://m.edsoo.ru/f2a10c3a

19 Apudmernueckue qeHCTBUS C HATYPAIbHBIMU 1 95 bubnuoreka [JOK
YUCIIaMU https://m.edsoo.ru/f2al0da2

20 CBOfICTBa HYJISl TIPH CIIOKEHMA M YMHOKCHHH, | | 26 bubnuoreka [IOK
CBOWCTBA €IMHULIBI IPU YMHOKEHUHU https://m.edsoo.ru/f2a104ec

21 CBov17ICTBa HYJISl TIPH CIIOKEHMA M YMHOKCHHH, | | 29
CBOMCTBA €IMHUIIBI TPH YMHOKEHUHU
[lepemecTuTenpbHOE U COUYETATETBLHOE CBOM-

22 CTBlzl CJIOKEHUS U YMHOKEHUS, paclpeeu- 1 30 BH6J_IHOTeKa IOK
TEIbHOE CBOHCTBO YMEOKOHAT https://m.edsoo.ru/f2a0ef3e
[lepemecTuTenpHOE U COUYETATETBLHOE CBOM-

23 |cTBa CIOKEHUSI U YMHOYXECHHUSI, pacrpeaenu- 1 1
TEJIbHOE CBOMCTBO YMHOKEHUS

24 |xoHTpoJbHasi padora 1 1 1 2

o5 Jlenutenu u KpaTHbIE Yyncia, pa3aoKeHHUe 1 3
quclia Ha MHOXUTEIN

26 |lenuTenu U KpaTHbIE YHCIIA, Pa3IoKeHHe 1 6 bubnuoreka [IOK
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YHrCjia Ha MHOXHUTCIN

https://m.edsoo.ru/f2a116b2

I[eJII/ITeJII/I 1 KpaTHBIC YrCJia, pa3JIOKCHUC

27 1 7
qKclia HA MHOXUTEIN
28 | Jlenenwue ¢ ocTaTKOM 1 8 https://m.edsoo.ru/f2a1116c
29 |JleneHwue ¢ ocTaTKOM 1 9 https://m.edsoo.ru/f2all4fa
30 |IIpocTsie u cocTaBHBIE YUCTA 1 10 https://m.edsoo.ru/f2a11a90
31 |IIpocTsie U cocTaBHBIE YUCTIA 1 13 https://m.edsoo.ru/f2al1bb2
32 |Ilpmsnaku genumoctu Ha 2, 5, 10, 3, 9 1 14 https://m.edso0o.ru/f2a11806
33 |IIpusnHaku genumocty Ha 2, 5, 10, 3, 9 1 15 https://m.edso0.ru/f2a1196e
34  |YucnoBbie BEIPAKEHUS; TIOPIIOK ICHCTBHIMA 1 16 https://m.edsoo.ru/f2a11f18
35 |YucnoBbie BEIpAKEHUS; TIOPIIOK ICHCTBHMA 1 17 https://m.edsoo.ru/f2a12080
36 |YmcioBbie BEIpAKEHUS; TIOPIIOK ICHCTBHIMA 1 20 https://m.edsoo.ru/f2al123fa
37 Pemenue ”ECKCTOBI)IX 3a/1a4y Ha Bce apuMeTH- 1 21 bubmmoreka [JOK
YECKHUE JACHCTBUS, HA JBH)KEHUE U TOKYITKH https://m.edsoo.ru/f2a0f894
Pemrenne TekcTOBBIX 3aa4 Ha Bce apupMeTu- bubmmoreka [JOK
38 YECKHUE JACHCTBUS, HA IBH)KEHUE U TOKYITKH 1 22 https://m.edsoo.ru/f2a0f9fc
Pemenne TekcTOBBIX 3a71a4 Ha Bce apupMeTH- bubmmoreka [JOK
39 YECKHUE JACHCTBUS, HA IBH)KEHUE U TMOKYIIKU 1 23 https://m.edsoo.ru/f2al21a2
Pemenne TekcTOBBIX 3a71a4 Ha Bce apupMeTH- bubmmoreka [JOK
40 YECKHUE JACHCTBUS, HA JIBH)KEHUE U TTOKYITKH 1 24 https://m.edsoo.ru/f2a12558
Pemrenne TekcTOBBIX 3a1a4 Ha Bce apuMeTH- bubmmoreka [JOK
Al YECKHUE JACHCTBUS, HA JIBHXKEHUE U TOKYITKH 1 27 https://m.edsoo.ru/f2a12832
42 Pemenne TveKCTOBLIX 3a/1a4 Ha Bce apupMeTH- 1 )8 bu6mmoreka [JOK
YECKHUE ACHCTBUS, HA JIBH)KEHUE U TTOKYITKH https://m.edsoo.ru/f2a12990
43 KontpoabsHas padora 2 o reme "Hary- 1 29 bubmmorexa IIOK
pajbHbIC YKCIIAa U HYJb" https://m.edsoo.ru/f2al2cba
44 | Touka, npsMas, OTpe30K, JIyd. Jlomanas 1 https://m.edsoo.ru/f2a0d54e
N3mepenue iHbI 0Tpe3Ka, METPHIECKUE bubnuoreka [IOK
45 €IMHULIBI U3MEPEHUS JUTUHBI 1 https://m.edsoo.ru/f2a0daee
N3mepenue iHbI 0Tpe3Ka, METPHIECKUE bubnuoreka [IOK
46 €IMHULIBI U3MEPEHUS JUTUHBI 1 https://m.edsoo.ru/f2a0df3a
47 |OKpYXHOCTb U KPYT 1 https://m.edsoo.ru/f2a0d684
48 | OKpYyXHOCTb U KPYT 1
49 [IpakTrueckas pa60Taur10 teme "[locTpoeHnue 1 bubmuoteka [IOK
y30pa 13 OKpyx HOCTE" https://m.edsoo.ru/f2a0d7e2
50 Yr(“)n. [IpsiMmoii, OCTpBIH, TYNOM U pa3BEPHY- 1 bubmuoreka [IOK
TBIN yIJIbI https://m.edsoo.ru/f2a1302a
51 Yr(v)n. [IpsiMmoii, OCTpBIH, TYNOM U pa3BEPHY- 1
TBIN YTIIBI
52 |U3mepeHue yrioB 1 https://m.edsoo.ru/f2a1319c
53 | 3mepenue yrios 1 https://m.edsoo.ru/f2a132fa
54 | U3mepenue yrios 1 https://m.edsoo.ru/f2a13476
55 [IpakTuueckas padota o Teme "[loctpoenue 1 bubmuoreka [IOK
yriaoB" https://m.edsoo.ru/f2a13606
56 IpoOb. [IpaBuiibHBIE M HEMPABUIIbHBIE IPOOU 1 https://m.edsoo.ru/f2a13764
57 1poOb. IIpaBuiibHbIE M HEMPABUIIbHBIE IpOOU 1 https://m.edsoo.ru/f2a13c8c
58 IpoOb. IIpaBuiibHbIE M HEMPABUIIbHBIE IPOOU 1 https://m.edsoo.ru/f2a14146
59 |[IpoOs. [IpaBunbsHbIC U HETIPABUIIBHBIE IPOOH 1 bubmnorexa LIOK

https://m.edsoo.ru/f2a153f2
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60 [ApoOs. [IpaBuiibHbIC ¥ HEMPABUIIBHBIE IPOOU 1 https://m.edsoo.ru/f2a15582
61 | OcHOBHOE CBOKCTBO ApoOH 1 https://m.edsoo.ru/f2a143e4
62 OcHOBHOE CBOMCTBO JIpoOH 1 https://m.edsoo.ru/f2a1451a
63 OcHOBHOE CBOMCTBO JIpoOH 1 https://m.edsoo.ru/f2a1463c
64 OcHOBHOE CBOMCTBO JIpoOH 1 https://m.edsoo.ru/f2a1475e
65 OcCHOBHOE CBOMCTBO JpoOH 1 https://m.edsoo.ru/f2a14c90
66 OcCHOBHOE CBOMCTBO JIpoOH 1 https://m.edsoo.ru/f2al4de4
67 OCHOBHOE CBOMCTBO JIpoOH 1
68 CpaBuenue npooeit 1 https://m.edsoo.ru/f2al4f74
69 CpaBuenue npooeit 1 https://m.edsoo.ru/f2a151f4
70 CpaBHenue 1pooeit 1
71 CpaBuenue npobeit 1
72 EIJ)I:(;KG ;IHHe H BEIHTAHHC OObIKHOBCHHEIX 1 https://m.edsoo.ru/f2al7cc4
73 CJ'IO)KG\’:JHI/I@ Y BBIYUTAHHE OOBIKHOBEHHBIX 1 bubnuoteka [IOK
npooeit https://m.edsoo.ru/f2al7e54
74 CJ‘IO)K?HI/Ie Y BBIYUTAHHE OOBIKHOBEHHBIX 1 bubnuoreka [IOK
npooeit https://m.edsoo.ru/f2a1802a
75 CJ‘IO)K?HI/Ie Y BBIYUTAHHE OOBIKHOBEHHBIX 1 bubnuoreka [IOK
npooeit https://m.edsoo.ru/f2a181ce
76 CJ'IUO)KGHI/Ie Y BBIYUTaHUE OOBIKHOBEHHBIX APO- 1 bubnuoreka [IOK
Oeit https://m.edsoo.ru/f2a1835e
77 CJ'IUO)KGHI/IC Y BBIYUTaHUE OOBIKHOBEHHBIX APO- 1
Oeit
78 CJ'IUO)KGHI/IC Y BBIYUTaHUE OOBIKHOBEHHBIX APO- 1
Oeit
79 KontpoabsHas padora 3 o reme «OObIKHO- 1
BEHHBIC JIPOOH»
80 |Cmermannas 1poOb 1 https://m.edsoo.ru/f2a1592e
81 CMmemanHast 1poob 1 https://m.edsoo.ru/f2al5a5a
82 CMmemanHast 1poob 1 https://m.edsoo.ru/f2a15b68
83 CMmemanHast 1poob 1 https://m.edsoo.ru/f2al5e2e
B4 | YomOKCITIC I ICTEIHE OOMKHOBCHIIN 1p0- |y s m.cdso0 2a18des
85 Yl\{HO)KeHI/Ie U JieJieHre OOBIKHOBEHHBIX APO- 1 bub6nuoreka IIOK
Oeii; B3aMMHOOOpaTHBIC IPOOH https://m.edsoo.ru/f2a18692
86 Yl\EHoxceHHe 1 JieJieHne OOBIKHOBEHHBIX JIPO- 1 bubmuoteka [IOK
Oeii; B3aMMHOOOpaTHBIC IPOOH https://m.edsoo.ru/f2a18a20
87 YlviHoxceHI/Ie U JIeJieHre OOBIKHOBEHHBIX APO- 1 bubmuoreka [IOK
Oeii; B3aMHOOOpaTHBIE ApoOU https://m.edsoo.ru/f2a18b56
88 YlviHoxceHI/Ie U JIeJieHre OOBIKHOBEHHBIX APO- 1 bu6mmoreka [JOK
Oeii; B3aMHOOOpaTHBIE ApoOu https://m.edsoo.ru/f2a19088
89 YlviHoxceHI/Ie U JIeJieHne OOBIKHOBEHHBIX APO- 1 bubmuoreka [IOK
Oeii; B3aMHOOOpaTHBIE ApoOu https://m.edsoo.ru/f2a19560
90 YI\iI’HO)KeHHe 1 JIeJieHre OOBIKHOBEHHBIX APO- 1 bubnuoreka [IOK
Oeit; B3auMHOOOpaTHbIE poOU https://m.edsoo.ru/f2a196a0
91 YMHOKEHUE U ieTIeHHe 0OBIKHOBEHHBIX JIPO- 1 bubnuoreka [IOK
Oeit; B3auMHOOOpaTHbIE poOU https://m.edsoo.ru/f2a198da
92 |PemieHue TEKCTOBBIX 3a/1a4, COAEPKAIINX 1 bu6mroreka [JOK
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npo6u. OCHOBHEIE 3a/1a4u Ha APOOH

https://m.edsoo.ru/f2al181ce

93 Pemenue TekcTOBBIX 33124, COAEPKALIUX 1 bu6mmoreka [IOK
npoou. OCHOBHBIC 33/]a41 Ha ApoOU https://m.edsoo.ru/f2a1835e
94 Pemenue TekcTOBBIX 33124, COAEPKALIUX 1 bu6mmoreka [JOK
npoou. OCHOBHBIC 33/]a41 Ha ApoOU https://m.edsoo.ru/f2a18c5a
95 Pemenue TekcTOBBIX 33124, COAEPKALIUX 1 bu6mmoreka [JOK
npoou. OCHOBHBIC 33/1a4u Ha ApoOH https://m.edsoo.ru/f2a18e76
96 Pemenue TekCcTOBBIX 3a71a4, COEPKAUX 1 bubnuoteka [IOK
npoou. OCHOBHBIC 33/]a4X Ha ApoOH https://m.edsoo.ru/f2a18f7a
97 Pemenue TekCcTOBBIX 3a71a4, COEPKAUX 1 bu6mmoreka [JOK
npoou. OCHOBHBIC 33/]a4X Ha ApoOH https://m.edsoo.ru/f2a199f2
98 Pemenune TekCcTOBBIX 337124, COEPKAITUX 1 bu6mmoreka [JOK
npo6u. OCHOBHBIE 3a7]a4M HA IpOOH https://m.edsoo.ru/f2a19c2c
99 Pemenue TekCcTOBBIX 337124, COEPKAITUX 1 bu6mmoreka [JOK
npo6u. OCHOBHBIE 3a7]a41 HA IpOOH https://m.edsoo.ru/f2alald6
100 Pemenune TekCcTOBBIX 337124, COEPKAITUX 1 bubmmoreka [JOK
npo6u. OCHOBHBIE 3a7]a41 HA IpOOH https://m.edsoo.ru/f2ala2ee
101 [Ipumenenne OyKB IS 3aITUCH MaTEMaTHYe- 1 bubnuoreka [IOK
CKHMX BBIPOKCHUH U MPETIOKEHUN https://m.edsoo.ru/f2ala3fc
102 [Ipumenenne OyKB IS 3aITUCH MaTEMaTHYe- 1
CKHX BBIPAKECHHM U MPEI0KEHUN
103 KonTtpoabHnas padora 4 o reme "OObIKHO- 1 bubnuoreka [IOK
BEHHbIE 1poou" https://m.edsoo.ru/f2ala5le
104 MHuoroyroasHuKH. YeThIpEXYTroJIbHUK, MPs- 1 bubnuoreka [IOK
MOYTOJIbHUK, KBaIpat https://m.edsoo.ru/f2al6ae0
105 MHuoroyroasHuKH. YeThIpEXYroJIbHUK, MPsi- 1 bubnuoreka [IOK
MOYTOJIbHUK, KBaIpat https://m.edsoo.ru/f2al6c7a
[Ipaktuueckas padota o treme "IlocTpoenue
bu6mmoreka [JOK
106 |psAMOYTOJIbHHMKA C 3aIaHHBIMUA CTOpOHAMHU Ha| 1 .
HeIMHOBaHHO# Gymare” https://m.edsoo.ru/f2al6ele
107 | TpeyronbHUK 1 https://m.edsoo.ru/f2a16194
108 TpeyronbHHUK 1
[Tnomaap ¥ nepuMeTp NpSIMOYrojJbHUKA U
109 MHOFOYFOJ‘IBHI/III)(OB, C(I))CTEBneIiIIZHX U3 MpsIMO- 1 Eg?ﬁ;ﬁ;ﬁﬁ?}éa 16fe0
YTOJIBHUKOB, €IWHULBI U3MEPEHUS IIOIIATU ps-iim. :
[Tnomanp ¥ nepuMeTp NpSIMOYroJbHUKA U
110 MHOFOYFOJ‘IBHI/II;)(OB, CECTEBHC£LIX U3 MpsMO- 1 Et??/?r?éiiicﬁ?/léa 17184
YTOJILHUKOB, €IWHULBI U3MEPEHUS IIOIIAIU ps-iim. :
[Tnomanp ¥ nepuMeTp NpSIMOYroJbHUKA U
111 MHOFOYFOJ‘IBHI/II;)(OB, CECTEBHC£LIX U3 MPSIMO- 1 Et??/?r(r)\tji?)cﬁ?/léa 17308
YTOJIBHUKOB, EIUHULBI U3MEPEHUS TIIOIIAIU PS-/IM. '
112 |IlepumeTp MHOTOYTOJIbHUKA 1 https://m.edsoo.ru/f2a1691e
113 |IlepumeTp MHOTOYTOJIbHUKA 1
114 | lecaTnunas 3anuch Apooeit 1 https://m.edsoo.ru/f2alb55e
115 | [lecaTnunas 3anuch Apooeit 1 https://m.edsoo.ru/f2a1b87e
116 |decsaTuunas 3anuch Apodeit 1 https://m.edsoo.ru/f2albcfc
117 |CpaBHeHUE ECATUYHBIX APOOei 1 https://m.edsoo.ru/f2alc49a
118 |CpaBHeHuUE eCATUYHBIX Jpo0eit 1 https://m.edsoo.ru/f2alc63e
119 |CpaBHeHue ECATUYHBIX ApOOei 1 https://m.edsoo.ru/f2alcb02
120 |CpaBHeHHE JeCITUYHBIX IpOOEi 1 https://m.edsoo.ru/f2alcc2e
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121

CpaBHeHUE IECATUIHBIX ApoOeit

1
122 | JleficTBusI ¢ AECATUUHBIMU APOOSIMHU 1 https://m.edsoo.ru/f2alceda
123 | JleficTBHsI ¢ AECATUUHBIMU APOOSIMHU 1 https://m.edsoo.ru/f2alcf62
124 | JleficTBusI ¢ AECATUUHBIMU APOOSIMHU 1 https://m.edsoo.ru/f2ald174
125 | JleficTBusI ¢ AECATUUHBIMU APOOSIMHU 1 https://m.edsoo.ru/f2a1d516
126 | [leiicTBUS C IECATHIHBIME IPOOSIMU 1 https://m.edsoo.ru/f2aldé4c
127 | leficTBUsI ¢ AECATUYHBIMU APOOSIMHU 1 https://m.edsoo.ru/f2a1d750
128 | [leiicTBUS C IECATHIHBIME IPOOSIMU 1 https://m.edsoo.ru/f2a1d85e
129 | JleiicTBUS C IECATHYHBIME IPOOSIMU 1 https://m.edsoo.ru/f2a1d962
130 | JeicTBUS ¢ IECATHYHBIME IPOOSIMU 1 https://m.edsoo.ru/f2alda7a
131 | JleiicTBHA C NECATHYHBIMU IPOOSIMH 1 https://m.edsoo.ru/f2aldb88
132 | [leiicTBHA C NECATHYHBIMU IPOOSIMH 1 https://m.edsoo.ru/f2ale0la
133 | JleiicTBHSA C TECATHYHBIME IPOOSIMH 1 https://m.edsoo.ru/f2ale150
134 | leiicTBHSA C NECATHYHBIMU IPOOSIMH 1 https://m.edsoo.ru/f2ale268
135 | JIe#cTBUS C IECATHIHBIME IPOOSIMU 1 https://m.edsoo.ru/f2ale3da
136 | /[leiicTBHA C TECATHYHBIMU POOSIMH 1 https://m.edsoo.ru/f2ale4f2
137 | JIe#cTBUS ¢ IECATHIHBIME JIPOOSIMU 1 https://m.edsoo.ru/f2ale4f2
138 | Jle#cTBUS C IECATHIHBIME JIPOOSIMU 1 https://m.edsoo.ru/f2ale5f6
139 | JIe#cTBUS C IECATHIHBIME JIPOOSIMU 1 https://m.edsoo.ru/f2ale704
140 | Je#cTBUS ¢ IECATHIHBIME JIPOOSIMU 1
141 | OkpyrieHue AecATUYHBIX Ipo0eit 1 https://m.edsoo.ru/f2a1e826
142 | OxpyraeHue AeCITHYHBIX ApoOeit 1 https://m.edsoo.ru/f2aleb50
143 | OxkpyraeHue AeCITHIHBIX ApoOei 1 https://m.edsoo.ru/f2alec68
144 | OxpyraeHue AeCITHIHBIX ApoOei 1
145 Pemenne TekcTOBBIX 337124, COIEPIKAIINX 1 bubnuoreka [IOK
npo6u. OCHOBHBIE 3a7]a41 HA IpOOH https://m.edsoo.ru/f2aled8a
146 Pemrenne TekCcTOBBIX 33124, COIEPIKAIINX 1 bubnuoteka [IOK
npo6u. OCHOBHBIE 3a7]a41 HA IpOOH https://m.edsoo.ru/f2alefl0
147 Pemrenne TekcTOBBIX 33124, COIEPIKAIINX 1 bubnuoreka [IOK
npo6u. OCHOBHBIE 3a7]a4K Ha IpoOH https://m.edsoo.ru/f2a1f028
148 Pemrenne TekcTOBBIX 33124, COIEPIKAIINX 1 bubnuoteka [IOK
npo6u. OCHOBHBIE 3a7]a41 HA IpOOH https://m.edsoo.ru/f2a1f136
Pemenne TeKCTOBBIX 3a71a4, COAEPIKAIIUX
149 npo6u. OCHOBHBIE 3a7]a41 HA IpoOH 1
Pemenue TeKCTOBBIX 3a71a4, COAEPIKALIUX
150 npo6u. OCHOBHBIE 3a7]a41 HA IpOOH 1
151 KontpoabsHas padora 5 no teme "JlecsaTuu- 1 bubnuoreka [JOK
HbIE ApooH" https://m.edsoo.ru/f2a1f23a
Muororpanauku. N300paxkeHre MHOTOTpaH- bubnmnoreka [JOK
152 HUKOB. MOJIenM TPOCTPAHCTBEHHBIX TEI 1 https://m.edsoo.ru/f2ala69a
Muororpanauku. N3006paxkeHre MHOTOTpaH- bubmuoreka [IOK
153 HUKOB. MoJ1e11 POCTPAHCTBEHHBIX TEI 1 https://m.edsoo.ru/f2alad2a
154 HPSIMO}'FOJ‘II:HBIﬁ napasienenunen, kyo. Paz- 1 bubnmuoteka [IOK
BEPTKM Ky0a U mapasuiesenumesaa https://m.edsoo.ru/f2a1a802
155 HpﬁMoyronLHblﬁ napasienenurnen, kyo. Paz- 1 bubnuoreka [IOK
BEPTKM KyOa U mapasuiesenumesa https://m.edsoo.ru/f2ala924
156 [IpakTuyeckas pabota o reme "Pa3BépTka 1 bubnuoreka [IOK
Kyba" https://m.edsoo.ru/f2alaef6
157 |O6BEM KyOa, TPSIMOYTOIBHOTO Mapaslieeny- 1 bubnuoreka [IOK
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ncaa

https://m.edsoo.ru/f2a1b09a

O0BEM KyOa, TPSIMOYTOJIHFHOTO TTapauie-

bu6mmoreka [JOK

158 jenunena 1 https://m.edsoo.ru/f2alb248
159 O061BEM Kyba, TPSIMOYTOIBHOTO Mapajliesenu- 1

nena
160 O061BEM Kyba, TPSIMOYTOIBHOTO Mapajliesenu- 1

nena

[ToBTOpEHNE OCHOBHBIX OHATUN U E/IGTOI{OB Bu6morexa LIOK

Kypca 5 xiacca, 00001enue 3uanuii / Bee- 1
161 szCHﬁCKaﬂ HpOBepoiaﬂ paGota https://m.edsoo.ru/f2alf76c
162 Hrorosas koHTpoJibHas paboTta / Beepocenii- 1 bubnuoteka [IOK

CKas MpoBepoYHas paboTa https://m.edsoo.ru/f2a1f924
163 [ToBTOpEHNE OCHOBHBIX MOHATUH U METOJ10B 1 bubnuoreka [IOK

Kypca 5 kiacca, 000011IeHne 3HaHU https://m.edsoo.ru/f2alfaaa
164 [ToBTOpEHNE OCHOBHBIX IOHATHI U METOJ10B 1 bubnuoreka [IOK

Kypca 5 kiacca, 00001ieHne 3HaHui https://m.edsoo.ru/f2al1fc08
165 [ToBTOpEHNE OCHOBHBIX OHATHI U MeTO/10B 1 bubnuoreka [IOK

Kypca 5 kimacca, 00001IeHne 3HaHUIA https://m.edsoo.ru/f2alfeec
166 [ToBTOpEHNE OCHOBHBIX IOHATHI 1 MeTO/10B 1 bubnuoreka [IOK

Kypca 5 kimacca, 00001ieHne 3HaHUA https://m.edsoo.ru/f2a200a4

[ToBTOpEHNE OCHOBHBIX TOHATHI U METOJOB
167 Kypca 5 kimacca, 00001ieHne 3HaHUA 1
168 [ToBTOpEHNE OCHOBHBIX IOHATHI 1 METO/10B 1 bubmuoreka IIOK

Kypca 5 kimacca, 00001ieHne 3HaHuiA https://m.edsoo.ru/f2a201f8
169 [ToBTOpEHME OCHOBHBIX IOHITHH 1 METOJI0B 1 bubnuoreka [IOK

Kypca 5 kiacca, 000011eHre 3HaHUH https://m.edsoo.ru/f2a20388
170 [ToBTOpEHME OCHOBHBIX IOHITHH 1 METOJI0B 1 bubnuoreka [IOK

Kypca 5 kiacca, 000011eHre 3HaHUH https://m.edsoo.ru/f2a2069e

OBIIEE KOJIMYECTBO YACOB I1O ITPO- 170

I'PAMME
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6 KJIACC

Ne Koinecrso yacos DJIeKTPOHHBbIe UG POBBIE
Tema ypoka ara
n/n Bcero K.pa6. Ilp. pa6. oOpa3oBaTe/ibHbIE pecypchl
1 Apudmernueckue qeiicTBUS ¢ MHOTO3HAY- 1 1 bu6mmoreka [JOK
HBIMU HaTypaJbHbIMHU YU CIIAMH https://m.edsoo.ru/f2a208ec
5 ApupmeTnueckue AeHCTBUS C MHOTO3HAY- 1 5 bubmuoreka [IOK
HBIMU HaTypaJbHbIMHU YHCIIAMH https://m.edsoo.ru/f2a20aea
Apudmernueckue IeHcTBUS C MHOTO3HAY- bubmoreka LIOK
3 1 3 _
HBIMU HaTypaJbHbIMHU YHCIIAMH https://m.edsoo.ru/f2a2140e
4 ApupmeTnueckre 1eHCTBUS C MHOTO3HAY- 1 4 bubmuoreka IIOK
HBIMU HaTypaJbHbIMHU YHCIIAMH https://m.edsoo.ru/f2a21580
ApugpmeTnueckue AeHCTBUSA C MHOTO3HAY- bubGnuoreka IJOK
5 1 5 :
HBIMU HaTypaJbHbIMHU YHCIIAMH https://m.edsoo.ru/f2a216de
ApugpmeTnueckue AeHCTBUSA C MHOTO3HAY- bubmoreka LIOK
6 1 8 :
HBIMU HaTypaJbHbIMHU YHCIIAMH https://m.edsoo.ru/f2a2180a
7 Uucnossle BIpaXeHUs, NOPSAOK JEHUCTBUN, 1 9 bubmmorexa IIOK
WCII0JIb30BaHNE CKOOOK https://m.edsoo.ru/f2a20c48
8 UucnoBble BEIpaKEHUS, MOPSIOK JEHCTBUH, 1 10 bubnuoteka [IOK
WCII0JIb30BaHNE CKOOOK https://m.edsoo.ru/f2a20d6a
9 UucnoBble BEIpaKEHUS, MOPSIOK JEHCTBUH, 1 1
WCII0JIb30BaHNE CKOOOK
10 UucnoBble BEIpaKEeHUS, MOPSIOK JEHCTBUH, 1 1
WCII0JIb30BaHNE CKOOOK
11  KonTpoJabHasi padora 1 1 1 15
bu6mmoreka [JOK
12 OxpyriieHne HaTypajJbHBIX YUCEN 1 16 httos://m.edsoo. ru/f2a21274
13 OxpyrieHue HaTypabHBIX YUCEI 1 17
14 OxpyrieHue HaTypabHBIX YUCEI 1 18
€JIUTENH U KPAaTHBIE YKcia; HanOOoIbIIUH
15 561111/1171 I[CJ'II/IT];C)J'IB W HauMeHblee o0iiee 1 19 Bubmaorexa HOK
https://m.edsoo.ru/f2a22a3e
KpaTHOE
€JIUTENH U KPATHBIE YKcia; HanOOoIbIInH
16 561111/1171 I[CJ'II/IT];C)J'IB W HauMeHblee o01iee 1 22 Bubmaorexa HOK
https://m.edsoo.ru/f2a22b9c
KpaTHOE
€JIUTENH U KPAaTHBIE YKCia; HanOOIbIINH
17 561111/1171 I[eJ'II/ITIe)J'Ib A HauMeHblilee ooiee 1 23 bubmiorexa LIOK
https://m.edsoo.ru/f2a2340c
KpaTHOE
JlenuTenu u KpaTHbIE YMCiIa; HAanOOIbIINH
18 0OIMI IEeUTENL U HAUMEHBIIIEE 001IIEe 1 24
KpaTHOE
JlenuTenu U KpaTHbIE YMCiIa; HAanOOIbIITNH
19  oOumii nenuTens U HaUMeHsblIee ol1iee 1 25
KpaTHOE
JlenuTenu U KpaTHBIE YKCiIa; HAanOOIbIINH
20  oOmuit enuTeNns U HauMEeHblIee o0Iee 1 26
KpaTHOE
bu6mmoreka [JOK
21  |JlenmuMOCTb CyMMBI ¥ TPOU3BEICHUS 1 29 https://m.edsoo.ru/f2a22d2c
22 |/lenuMOCTb CyMMBI ¥ TPOM3BEICHUS 1 30 bu6nuoreka [IOK
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23 |/leneHue ¢ 0CTaTKOM 1 1
24 [lenenne ¢ ocratkom . 2 | Prslimedseonyaze10s
25  |PemeHue TEKCTOBBIX 3aj1a4 1 3 Et?r:?s?/?n?&iiﬁ?/ﬁ 2421690
26  |PemeHue TEKCTOBBIX 3aj1aq 1 6 Et?ri?/?nﬂﬁiiiﬁ?/lé 42226e
27  |PemeHue TEKCTOBBIX 3aj1a4 1 7 Eggﬁ?ﬂ?&ﬁiﬁ?}éazz 412
28  |PemeHue TEKCTOBBIX 3aj1aq 1 8 ]f?t?g?/l;ln?;ii (Er(u)/IISZ 422662
29  |PemeHue TEKCTOBBIX 33724 1 9 ]r?t?gs?/l;ln?;j?) (5(3/}152 42283
30 KonTposabHas pa6ota 2 no teme "Hary- 1 10 bubnuoteka [IOK
pajbHble ynciaa' https://m.edsoo.ru/f2a242a8
31  |[[lepneHOUKYISIPHBIC IPSIMBIE 1 13 https://m.edsoo.ru/f2a24442
32  |[lepneHOUKYISIpHBIC IPSIMBIC 1 14 https://m.edsoo.ru/f2a24596
33  |[lapamienbHbIE IPSIMBIC 1 15 https://m.edsoo.ru/f2a248d4
34  |[lapamienbHbIE IPSIMBIC 1 16 https://m.edsoo.ru/f2a24a32
PaccrostHre MeX Ty IBYMSI TOYKaMH, OT TOY-
35 KM J0 mpsIMOM, JJIMHA MaplipyTa Ha KBaJl- 1 17 https://m.edsoo.ru/f2a24776
paTHO¥ ceTke
PaccrosiHue Mexay IByMsi TOUKaMH, OT TOY-
36  |Ku 10 MpsAMOM, JUIMHA MapuIpyTa Ha KBaj- 1 20
paTHOM ceTke
e | | Bromorea 0K
paTHOM ceTke https://m.edsoo.ru/f2a24eb0
38 OOBIKHOBEHHAS APOOD, OCH?BHOG CBOMCTBO 1 29 bu6mmoreka [JOK
npobu, cokpalieHue apooei https://m.edsoo.ru/f2a261fc
39 OOBIKHOBEHHAS APOOD, OCH?BHOG CBOMCTBO 1 23 bu6mmoreka [JOK
npobu, cokpalieHue apooei https://m.edsoo.ru/f2a26670
40 OOBIKHOBEHHAS APOOD, OCH?BHOG CBOMCTBO 1 24 bu6mmoreka [JOK
npoOu, CoKpalneHue apooei https://m.edso0.ru/f2a26936
41 OObIKHOBEHHAS IPOOB, OCHOBHOE CBOMCTBO 1 97 bubnuoreka [IOK
npoOu, CoKpalneHue apooei https://m.edsoo.ru/f2a26ab2
42  |CpaBHEHHUE U YNOPSIOYUBAHUE IPOOEH 1 28 https://m.edsoo.ru/f2a2721e
43 Cpasnenne u ynopsjounsanme podei 1 29 https://m.edsoo.ru/f2a2749e
KoHTponbHas pabora 3
44 (CpaBHeHHE U yHopsaoYMBaHuE JpoOeit 1 https://m.edsoo.ru/f2a275ac
45 ﬁ:;HTI/ILIHLIe IpoOH U MeTpHUUecKas CHCTeMa 1 https://m.edsoo.ru/f2a2638¢
46 JlecsiTuunbie 1poOU ¥ METpUYECKasi CUCTEMA 1
Mep
47 Apudmernueckue 1ecTBUS ¢ 0OBIKHOBEH- 1 bubnuoreka [IOK
HBIMH U JECITUYHBIMH JPOOSIMU https://m.edsoo.ru/f2a276c4
48 Apudmernueckue necTBUS ¢ 0OBIKHOBEH- 1 bubnuoreka [IOK
HBIMH U JIECITUYHBIMH JIPOOSMU https://m.edsoo.ru/f2a277dc
49  Apudmernyeckue AeUCTBUS C OOBIKHOBEH- 1 bu6nuoreka [IOK
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HbIMH 1 JCCATUYHBIMU I[pOGSIMI/I

https://m.edsoo.ru/f2a27d40

50 Apudmernueckue neicTBUSA ¢ 0OBIKHOBEH- 1 bubnuoreka [IOK

HBIMU U JICCITUYHBIMU JPOOSIMHU https://m.edsoo.ru/f2a27ec6
51 Apudmernueckue 1eicTBUS ¢ 0OBIKHOBEH- 1 bubnuoreka [IOK

HBIMU U JICCITUYHBIMU JPOOSIMHU https://m.edsoo.ru/f2a27c00
52 OtHouIEHHE 1 https://m.edsoo.ru/f2a282c2
53  |OrtHOmmIECHHE 1
54  |JleneHnve B JaHHOM OTHOIIICHUU 1 https://m.edsoo.ru/f2a28448
55  |/leneHue B JaHHOM OTHOIIICHUU 1
56  Macmrab, mpornopiys 1 https://m.edsoo.ru/f2a28a7e
57  Macmrab, mpornopIys 1 https://m.edsoo.ru/f2a28c22
58  |[lonsTHE mpoleHTa 1 https://m.edsoo.ru/f2a28d76
59  [[lonsTHE NpolIeHTa 1 https://m.edsoo.ru/f2a28efc
60 BI)I‘-II/ICJIGHI/Ie'}'IpOIICHTa OT BEJIMYMHBI U Be- 1 bubnuoteka [IOK

JINYMHBI 110 €€ MPOLEHTY https://m.edsoo.ru/f2a29064
61 BLIchneHHe}IpoueHTa OT BEJIMYUHEI U Be- 1 bu6mmoreka [JOK

JINYUHBI 110 €€ MPOLEHTY https://m.edsoo.ru/f2a291e0
62 BHchneHHe"npoueHTa OT BEJIMYMHBI U Be- 1

JTMYUHBI TIO €€ MPOLIEHTY
63 BHchneHHe"npoueHTa OT BEJIMYMHBI U Be- 1

JTMYUHBI TIO €€ MPOIEHTY
64 Penienne TeKCTOBBIX 3a/1a4, COJIEPKAITUX 1 bubmmoreka [JOK

JpOOH 1 TIPOLICHTHI https://m.edsoo.ru/f2a26512
65 Pemrenne TeKCTOBBIX 33124, COIEPIKAIINX 1 bubnuoreka [IOK

JpOOH 1 TIPOLICHTHI https://m.edsoo.ru/f2a2818c
66 Pemrenne TeKCTOBBIX 33124, COIEPIKAIINX 1 bubnuoreka [IOK

JpOOH 1 TIPOLICHTHI https://m.edsoo.ru/f2a29546
67 Perrenne TeKCTOBBIX 33124, COJIEPIKAIINX 1 bubnuoreka [IOK

JpOOH 1 TIPOLICHTHI https://m.edsoo.ru/f2a29a46
68 Perrenne TeKCTOBBIX 33124, COJIEPIKAIINX 1 bubnuoreka [IOK

JpOOH 1 TIPOLICHTHI https://m.edsoo.ru/f2a29bea
69 KontpoJsbHas padora 4 no Teme "'mpo- 1 bubnuoreka [IOK

LeHT, nponopuus’ https://m.edsoo.ru/f2a29d34
20 OceBast cummeTpus. LleHTpanbHas cuMMeT- 1 bubmuoteka [IOK

pust https://m.edsoo.ru/f2a2509a
7 OceBast cummeTpus. LleHTpanbHas cuMMeT- 1 bubnuoreka [IOK

pust https://m.edsoo.ru/f2a25428
72 [loctpoeHne CUMMETPUYHBIX GUTYD 1 https://m.edsoo.ru/f2a252ca
73 [loctpoeHune CHUMMETPUYHBIX GUTYD 1 https://m.edsoo.ru/f2a257fc
74 tlp aKTH%CI,faH padota 1o reme "Ocesas 1 https://m.edsoo.ru/f2a2598c

CUMMETPHS
75  |CuMMeTpHs B IPOCTPAHCTBE 1 https://m.edsoo.ru/f2a25ae0
76 [IpumeHeHue 6y1fB [ 3aIICHU Ma}’TeMaane- 1 bu6mmoreka [JOK

CKHUX BBIPAKCHUM U NPEUI0KEHUN https://m.edsoo.ru/f2a2b274
77 byKBEHHBIE BBIPaKEHUS U YUCIIOBBIE IO 1~ 1 bu6mmoreka [JOK

CTaHOBKH https://m.edsoo.ru/f2a2b972
78 bykBEeHHbIE paBEHCTBA, HAX0K/IEHUE HEN3- 1 bubnuoreka [IOK

BECTHOI'O KOMIIOHEHTA https://m.edsoo.ru/f2a2bada
79  |byKBEeHHBIE PaBEHCTBA, HAX0XKJICHHE HEen3- 1 bu6nuoreka [IOK
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https://m.edsoo.ru/f2a29bea
https://m.edsoo.ru/f2a29d34
https://m.edsoo.ru/f2a2509a
https://m.edsoo.ru/f2a25428
https://m.edsoo.ru/f2a252ca
https://m.edsoo.ru/f2a257fc
https://m.edsoo.ru/f2a2598c
https://m.edsoo.ru/f2a25ae0
https://m.edsoo.ru/f2a2b274
https://m.edsoo.ru/f2a2b972
https://m.edsoo.ru/f2a2bada

BCCTHOI'O KOMIIOHCHTA

https://m.edsoo.ru/f2a2bbe8

80  Dopmyibl 1 https://m.edsoo.ru/f2a2bd14
81  Dopmybl 1 https://m.edsoo.ru/f2a2be40
82 ;Iregiiiﬁgsnmm’ HPHMEpHT HETRIpER™ 1 https://m.edsoo.ru/f2a2al9e
83 [IpssMOyronbHUK, KBajpar: CBOMCTBA CTOPOH, 1 bubnuoreka [IOK

YIJIOB, AMAroHaiein https://m.edsoo.ru/f2a2a2f2
84 [TpsSMOYTOJIBHUIK, KBaipat: CBOCTBa CTOPOH, 1

VTJIOB, TMAroHajeH
85  |M3mepenwue yrioB. Buisl TpeyroisHIKOB 1 https://m.edsoo.ru/f2a2a75¢
86  |M3mepenwue yrioB. Buisl TpeyroisHIKOB 1 https://m.edsoo.ru/f2a2ab94
87  |[lepumeTp MHOTOYTOJIEHUKA 1 https://m.edsoo.ru/f2a29eb0
88  |[lepumeTp MHOTOYTOJIEHUKA 1
89  [Mnomanp purypsr 1
90 [Mnomanb Gurypsr 1
o1 DopmyIsl IEpUMETpa U THIOMIAIH TIPSIMO- 1

YTOJIbHUKA
92 dopmyIBl IEpUMETpa U THIOMIAIH TIPSIMO- 1

YTOJIbHUKA
93  |[[IpubmmkénHOe m3Mepenue miomany ¢uryp | 1
94 [IpakTueckas padota o teme "[1nomans 1 bubnuoreka [IOK

kpyra" https://m.edsoo.ru/f2a2ae8c
95 KoutpoJabHas pa6ora 5 no teme "Bripa- 1

KeHus ¢ OykBamu. OUTypsI HA TUIOCKOCTH"
96  |Llenblie uncna 1 https://m.edsoo.ru/f2a2bf6c
97  [ensle uncna 1 https://m.edsoo.ru/f2a2c07a
98 [lensle uncna 1 https://m.edsoo.ru/f2a2c17e
99 Mopynb uyucia, TeOMeTpruIecKas HHTEpIpe- 1 bubnuoteka [IOK

Tarus MOIyJIst https://m.edsoo.ru/f2a2c886

Mopynb yucia, TeOMeTpruIecKas HHTEpIpe- bubnuoreka [IOK
100 Tarus MOIyJIst 1 https://m.edsoo.ru/f2a2ca3e
101 Mopynb yucia, TeOMeTpruIecKas HHTEpIpe- 1 bubnuoreka [IOK

TaIus MOIyJIst https://m.edsoo.ru/f2a2cba6
102 Monynb yncia, reoMeTpuieckasi UHTepIipe- 1

Talus MOAYIs
103 Monynb yncia, reoMeTpuieckasi UHTepIipe- 1

Talus MOayIs
104 YwucnoBble MPOMEKYTKU 1
105 [lonoxuTenbHBIE U OTPUIIATENLHBIEC YHCIIA 1
106 [lomoxuTenbHBIE U OTPUIIATENLHBIC YHCIIA 1
107 CpaBHEHME MOJIOKUTENBHBIX U OTPULIATENb- 1 bu6mmoreka [JOK

HBIX YUCEN https://m.edsoo.ru/f2a2ce30
108 CpaBHEHHE MOJIOKUTEIBHBIX U OTPUIIATEINb- 1 bubnmoreka [JOK

HBIX YUCEN https://m.edsoo.ru/f2a2cf48
109 CpaBHEHUE MOJIOKUTEIBHBIX U OTPUIATEIb- 1

HBIX YHCEeT
110 CpaBHEHUE MOJIOKUTEIBHBIX U OTPUIATEIb- 1

HBIX YHUCCII
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CpaBHeHHeHDHOXUHEHBHHXI{OTpHHaTCHL-

111 1
HBIX YHCET
Apudmerndeckue 1eicTBUS € MOJI0XKUTEIb- bubmoreka LIOK
112 1 _
HBIMU U OTPULIATEIILHBIMU YU CIIAMH https://m.edsoo.ru/f2a2d830
Apudmernueckue IeiCTBUS C MOJIOKUTEIb- bu6mmoreka [JOK
113 1 :
HBIMU U OTPULIATEIILHBIMU YU CIIAMH https://m.edsoo.ru/f2a2d984
Apudmernueckue IeHCTBUS C TOI0KUTEb- bubmuoreka LIOK
114 1 .
HBIMU Y OTPULIATEIIbHBIMU YU CIIAMH https://m.edsoo.ru/f2a2dab0
Apudmernueckue IeHCTBUS C TOI0KUTEb- bubmmoreka LIOK
115 1 :
HBIMU Y OTPULIATEIIbHBIMU YU CIIAMH https://m.edsoo.ru/f2a2ddee
116 ApupmeTrueckue JeUCTBUS C TOJIOKUTEIb- 1 bubnuoreka [IOK
HBIMHU U OTPULIATEIIbHBIMU YU CIIAMH https://m.edsoo.ru/f2a2defc
ApubdmMeTnueckue JeHCTBUS C TOJIO0KUTEb- bubmmoreka [JOK
117 1 _
HBIMHU ¥ OTPULIATEIbHBIMU YU CIIAMH https://m.edsoo.ru/f2a2e384
ApudmMeTnueckue JEHCTBUSA C MTOJIO0KUTEb- bu6mmoreka [JOK
118 1 .
HBIMHU ¥ OTPULIATEIbHBIMU YU CIIAMH https://m.edsoo.ru/f2a2e5f0
ApudmMeTnueckue JeHCTBUSA C MTOJIOKUTEb- bubmmoreka [JOK
119 1 :
HBIMU ¥ OTPULIATEIbHBIMU YU CIIAMH https://m.edsoo.ru/f2a2e762
ApupmeTrueckue AeHCTBUS € OJIOKUTEIb- bubmuoreka LIOK
120 1
HBIMHU ¥ OTPULIATEIbHBIMU YHCIIAMH https://m.edsoo.ru/f2a2eb90
121 ApubmMeTnueckue JEHCTBUS C TTOJIO0KUTETh- 1 bubmmoreka [JOK
HBIMU ¥ OTPULIATEIbHBIMU YU CIIAMH https://m.edsoo.ru/f2a2ecf8
122 Apudmernyeckue IeHCTBUS C MOJIOKUTENb- 1 bubnuoreka LIOK
HBIMHU M OTPULIATEILHBIMU YUCIIAMHU https://m.edsoo.ru/f2a2eel0
ApubdMeTnuecKkue JCHCTBUS C TOJI0KUTETb- bubnuoteka [IOK
123 1 _
HBIMHU M OTPULIATEILHBIMU YUCIaMHU https://m.edsoo.ru/f2a2f248
124 ApudMeTnueckue ICHCTBUS C TOJI0KUTETb- 1
HBIMU ¥ OTPULIATEIbHBIMH YHCIaMU
125 ApubdMeTnuecKne ICHCTBUS C MOJIOKUTEb- 1
HBIMU U OTpULIATEIbHBIMH YHCIaMU
196 ApubdMeTnuecKkue ICHCTBUS C MTOJIOKUTEb- 1
HBIMU U OTpULIATEIbHBIMH YHCIaMU
127 ApubMeTnuecKne JCHCTBUS C MTOJIO0KUTEb- 1
HBIMU U OTpULIATEIbHBIMH YHCIaMU
128 ApupmeTrrueckue eHCTBUS € M0JIOKUTENb- 1
HBIMU ¥ OTpULIATEIbHBIMH YHCIAMU
129 Apupmerrueckue eHCTBUS € MOJIOKUTENb- 1
HBIMU ¥ OTPULIATEIbHBIMHU YU CIAMU
130 ApupmeTrnueckue eHCTBUS € M0JIOKUTENb- 1
HBIMU ¥ OTpULIATEIbHBIMH YHCIAMU
131 |PemeHue TEKCTOBBIX 3a7a4 1 https://m.edsoo.ru/f2a3035a
132 |Pemienue TEKCTOBBIX 3aJa4 1 https://m.edsoo.ru/f2a304c2
133 |Pemienue TEKCTOBBIX 3a7a4 1 https://m.edsoo.ru/f2a305e4
134 |Pemenue TEKCTOBBIX 3a7a4 1 https://m.edsoo.ru/f2a30706
KonTpoabHnas padora 6 o temam "byk-
135 BeHHbIe BbIpaxkeHus. [lonoxurensHblie n 1
OTpULaTeNbHbIE yucIa"
136 [IpsimoyrospHas cuctemMa KOOpAUHAT Ha 1 bubnuoreka [IOK

IIJIOCKOCTH

https://m.edsoo.ru/f2a30cab
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137 KoopanHaTsl TOUKH Ha IIIOCKOCTH, abcuucca bubnuoreka [IOK
Y OpJIMHATa https://m.edsoo.ru/f2a311d8
bu6mmoreka [JOK
138 |Cron0uarsie U KpyroBbl€ TUArpaMMbl https://m.edsoo.ru/f2a3178¢
139 [TpakTudeckas padota o Teme "[loctpoeHue bubnuoteka [IOK
nuarpamm” https://m.edsoo.ru/f2a318ae
Pemenune TEKCTOBBIX 3a1a4, COACPIKAIIUX
140 |maHHBIE, MPEICTaBICHHBIE B TAOJIUIIAX U HA
JarpaMMax
Pemenune TEKCTOBBIX 3324, COJICPIKALITIX
141 |maHHbIe, Ipe/ICTaBICHHbIE B TAOIUIAX U Ha
JarpaMMax
IIpssMoyroabHEIN apajIelenue, Kyo,
142 HII))I/BMayr nupaMua IIZOHYC III/IJ'II/IHJJI_IP }Ilnap " bubmorexa LIOK
’ ’ ’ ’ https://m.edsoo.ru/f2a319c6
chepa
[IpssmoyromnbpHBIN Napasuienenunen, Kyo,
bubmmoreka [JOK
pu3Ma, MUPaMuJIa, KOHYC, IWTHHID, Iap U
143 Jmp pavui ye i AP, THap https://m.edsoo.ru/f2a31afc
chepa
144 N3006paxeHue MpoCTPaHCTBEHHBIX QUTYD https://m.edsoo.ru/f2a3206a
145 M3o06pakeHne mpoCTPaHCTBEHHBIX (PUTyp
146 [Tpumepbl pa3BEPTOK MHOTOTPAHHUKOB, ITH-
JTUHpPA U KOHYCa
147 [IpakTuueckas pabota o Teme "Co3ganue bubnuoteka [IOK
MOJIEJIeH MPOCTPAHCTBEHHBIX GUTyp" https://m.edsoo.ru/f2a3252e
148 [Tonsarue oO0bEMa; e TMHUITBI U3MEPEHUS 00b- bubnuoreka [IOK
éma https://m.edsoo.ru/f2a321c8
149 O0BEM TPAMOYTOJIFHOTO TTapaJIJIEIICTUIE 1A, bubnuoreka [IOK
Ky0Oa, hopmynbl 00bEMa https://m.edsoo.ru/f2a3234e
OOBEM IIPSMOYTOJIBHOTO TTapalIeIIeIHIIe 1A,
150 .
Ky0a, hopmynbl 00bEMa
[ToBTOpEHUE OCHOBHBIX MOHSITHI U METOJIOB
151 KprOBI») 5 1 6 xyaccoB, 006001EHNE U cncf[Te- bubmorexa LIOK
L https://m.edsoo.ru/f2a328f8
MaTH3alHsI 3HAHUH
[ToBTOpEHUE OCHOBHBIX MOHSITHIA U METOJIOB
152 KprO]f 5 1 6 xyaccoB, 006001IEHNE U CH(;Z”[FC- bubmorexa LIOK
L https://m.edsoo.ru/f2a32a9c
MaTH3alHsI 3HAHUH
[ToBTOpEHUE OCHOBHBIX MOHSATHI U METOJIOB Eu6 110K
KypcoB 5 1 6 KiaccoB, 000011eHNe U cUCTe- ubIoTeka
153 fkyp L H https://m.edsoo.ru/f2a32bd2
MaTH3alHsI 3HAHUH
[ToBTOpEHUE OCHOBHBIX MOHSATHI U METOJIOB BuG 110K
KypcoB 5 1 6 Kj1accoB, 0000ILIEHNE U CHCTE- HOIMoTERA
154 fkyp . H https://m.edsoo.ru/f2a3312c
MaTHU3alus 3HAaHUN
[ToBTOpEHNE OCHOBHBIX MOHATUI H METOJ0OB
bu6mmoreka [JOK
KypcoB 5 u 6 kjaccoB, 000011IeHHE U CUCTe-
195 fkyp . H https://m.edsoo.ru/f2a33352
MaTHU3alus 3HAaHUN
[ToBTOpEHNE OCHOBHBIX MOHATUI U METOJ0OB
bu6mmoreka [JOK
KypcoB 5 1 6 kjaccoB, 00001IeHNE U CUCTe-
156 yp . H https://m.edsoo.ru/f2a33596
MaTHu3alus 3HAHUN
[ToBTOpEHNE OCHOBHBIX MOHATUI U METOJOB
157 |kypcoB 5 u 6 KiaccoB, 0000IIEHHE U CUCTE- Eubmorexa LOK

MaTu3anus 3HaHUM

https://m.edsoo.ru/f2a33780
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[ToBTOpEHNE OCHOBHBIX NOHATHI U METOJ0B

bu6mmoreka [JOK
1 KypcoB 5 u 6 KjaccoB, 0000IIIEHHE U CUCTE- 1
58  [kypcos 5 n cOB HHCHHE 1 CneT https://m.eds00.ru/f2a338b6
MaTu3aIusg 3HaHUI
[ToBTOpEHNE OCHOBHBIX NOHATHI U METOJ0B
bubmmoreka [JOK

159 kypcoB 5u 6 KJ1aCCOB, 00001IIeHNE U CUCTE 1 https:/m.edsoo.ru/f2a339ce
MaTu3aIusg 3HaHUI
[ToBTOpEHNE OCHOBHBIX NOHATHI U METOJOB
KypcoB 5 u 6 kiaccoB, 0000111eHHE U CUCTe- bubnuoreka [IOK

160 . N 1 :

MaTH3anus 3HaHui / Beepoccuiickas npo- https://m.edsoo.ru/f2a33ad2
Bepo4Has padora /

161 Hrorosasi koHTpobHas padora 7 / Bee- 1 bubnuoreka [IOK
poccuiickasi mpoBepoyHas pabota https://m.edsoo.ru/f2a33bd6
[ToBTOpEHNE OCHOBHBIX OHATHI U METOJOB

bubmmoreka [JOK
COB 5 U 6 K1accoB, 0000IIEHNE U CUCTE-

162 kypcos 5 u 6 K o B HHICHHE 1 enet 1 https://m.edsoo.ru/f2a33f46
MaTu3aIusa 3HaHUI
[ToBTOpEHME OCHOBHBIX OHATHI U METOJOB

bu6mmoreka [JOK
1 COB 5 M 6 KiaccoB, 0000IICHHE U CUCTE- 1
63 kypcos 5 u 6 w1 o B HHICHHE 1 enet https://m.edsoo.ru/f2a340b8
MaTu3anusa 3HaHUI
[ToBTOpEHNE OCHOBHBIX OHATHI U METOJOB
bubmmoreka [JOK
KypCcOB 5 u 6 KiaccoB, 0000IIEHHE U CUCTE-

164 kyp " B 1 https://m.edsoo.ru/f2a3420c
MaTu3anusa 3HaHUI
[ToBTOpEHNE OCHOBHBIX OHATHI U METOJOB

bubmmoreka [JOK
KypcOB 5 u 6 KiaccoB, 0000II€eHIE U CHUCTE-

165 yp " B 1 https://m.edsoo.ru/f2a3432¢
MaTu3anus 3HaHU
[ToBTOpEHNE OCHOBHBIX OHATHI U METOJOB

bu6mmoreka [JOK
KYpCOB 5 1 6 Ki1accoB, 0000IIEeHNE U CUCTE-

166 Kkyp . B 1 https://m.edsoo.ru/f2a34478
MaTu3anus 3HaHUI
[ToBTOpEHNE OCHOBHBIX TOHATHUI U METOJOB

167 kypcoB 5 u 6 kiaccoB, 000011IeHNE U CUCTe- 1
MaTu3aus 3HAaHUH
[ToBTOpEHNE OCHOBHBIX TIOHITHH H METOJIOB

bu6mmoreka [JOK
KYpCOB 5 1 6 KiraccoB, 0000IeHNE U CUCTE-

168 Kkyp . B 1 https://m.edsoo.ru/f2a3482¢
MaTu3anus 3HaHU
[ToBTOpEHNE OCHOBHBIX TIOHITHH H METOJIOB

bu6mmoreka [JOK
5u6 0oO1eHne e-

169 xypcos 5 u Kﬂa(iCOB’ 0DODIICHHE 1 CHCT 1 https://m.edsoo.ru/f2a34950
MaTu3anus 3HaHU
[ToBTOpPEHNE OCHOBHBIX ITIOHATHI U METOI0B

170 KprO]f 5 u 6 K1accoB, 0000IIEHNE U CH(;Z”[FG- 1 bubunorexa LIOK

. https://m.edsoo.ru/f2a34d2e
MaTu3anus 3HaHU
OBILIEE KOJIMYECTBO HACOB IIO ITPO- 170

I'PAMME
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MPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHHUA OCHOBHOH
OBPA3OBATEJILHON MIPOT'PAMMBI

5 KJIACC

Kox nposepsi-
€MOro pe3yJib-
Tara

IIpoBepsiemble npeaMeTHBIE pe3yJibTaThl 0CBOEHUSI 0OCHOBHOI 00pa3oBaTe/ibHOIi mpo-
rpaMMbI OCHOBHOI0 00111er0 00pa3oBaHust

1 Yucna 1 BEIYUCIICHUS
11 [loHumaTh U MpaBWIbHO YHIOTPEOIATh TEPMHUHBI, CBSI3aHHBIE C HATYPAIbHBIMU YHCIIAMHU, OOBIK-
' HOBEHHBIMH U JIECSITHYHBIMH JIPOOSIMHU
12 CpaBHUBaTh U YNOPSAOYMBATH HATypalbHbIE YKCIIA, CPABHUBATH B MPOCTEUIINX CIydasx
' 0OBIKHOBEHHBIE ApOOU, AeCATUUHBIE ApOOU
13 CoOTHOCUTH TOUKY Ha KOOPAMHATHOM (YUCIOBOIT) IPSIMON C COOTBETCTBYIOLIUM €l UNCIIOM U
' n300paxkaTh HaTypalbHbIE YHCIIA TOYKAMU Ha KOOPJIMHATHON (UMCIIOBOM) MPSAMOi
14 BoinmonHATe apupMeTHieckue IeiMCTBUS ¢ HATYpalbHBIMU YHCIaMH, C OOBIKHOBEHHBIMU JIPO-
' OsIMH B MPOCTEUIINX CITydasx
15 BbInosHATE NPOBEPKY, MPUKUIIKY pe3ybTaTa BHIUYMCICHUN
1.6 OKpyriSTh HaTypaJlbHbIE YNCIA
2 Perrenne TEKCTOBBIX 3a1a4
Pemate TekcTOBBIE 337Ul APUPMETUIECKUM CIIOCOOOM U C TOMOIIBIO OPraHU30BAHHOTO KO-
2.1 HEYHOro rnepedopa Bcex BO3MOKHBIX BAPHMAHTOB
29 Pemate 3agaun, coaepkaliue 3aBUCUMOCTH, CBSI3bIBAIOLINE BETUUMHBI: CKOPOCTh, BPEMsI, pac-
CTOsIHUE, [IEHa, KOJINYECTBO, CTOUMOCTh
2.3 Hcnonp30BaTh KpaTKUE 3aMMCH, CXEMBI, TaOJIUIIBI, 0003HAYCHHS TIPU PEIICHUH 33124
24 ITonb30BaThCcs OCHOBHBIMH €JMHULIAMU U3MEPEHHUS: LIEHbI, MAaCChl, PACCTOSIHUSA, BPEMEHH, CKO-
POCTH, BBIpaXXaTh OJJHU €AMHULIbl BEJIMYUHBI Yepe3 Apyrue
M3BnekaTh, aHaJIM3UPOBATh, OLIEHUBATh MH(OPMALIKIO, IPEJICTABICHHYIO B TabiMIle, Ha CTOJI0-
2.5 4aToil auarpaMme, MHTEPIPETHPOBATh NPEICTABIECHHbIE JaHHBIE, UCIOJIB30BATh JAaHHbIE MPU
peleHny 3a1a4y
3 Harnsanas reomerpust
31 [Tonp30BaThCcs T€OMETPUUECKUMH MOHATUSAMH: TOYKA, MpsMas, OTPE30K, JIyd, yroj, MHOTO-
YTOJIbHUK, OKPY’KHOCTb, KPYT
3.9 [TpuBoAUTE IpUMEPHI 0OBEKTOB OKPYXKAIOILIEr0 MHUpa, UMEIOMIMUX (HOpMY U3YYEHHBIX I€OMeT-
' puYecKux Guryp
33 Vcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIJIaMH: BEPIIMHA CTOPOHA; C MHOIOYI'OJIbHUKA-
MU: YTroJ1, BEpLIMHA, CTOPOHA, AUAaroHallb; C OKPY>KHOCTbBIO: palnyc, TUaMeTp, LIEHTP
3.4 N300paxaTh M3ydyeHHbIE T€OMETpHUecKre (Urypbl Ha HEIMHOBAHHOM M KieTdaToil Oymare c
MOMOIIBIO ITUPKYJIS U IMHEUKH
35 HaxonuTs 1aMHBI OTPE3KOB HENOCPEACTBEHHBIM U3MEPEHUEM C TIOMOILBIO JIMHENKH, CTPOUTH
OTPE3KH 3aJaHHOM IJIMHBI; CTPOUTH OKPYXHOCTb 33JaHHOTO paauyca
36 Hcnosib30BaTh CBOMCTBA CTOPOH M YIJIOB NPSMOYTOJIbHUKA, KBAaJpaTa AJIs UX MOCTPOCHHUSI, BbI-
YHCIICHUS TUIOIAAN U IEpUMETpa
3.7 Bbruucnare nepuMerp H Iiomab KBajapara, MPAMOYTOJbHUKA, (I)Ifryp, COCTaBJICHHBIX U3 P~
MOYTOJIbHUKOB, B TOM 4Hcie Guryp, n300paxxEHHbIX Ha KjIeTyaToit Oymare
38 [Tonb30BaTbCcsl OCHOBHBIMM METPUYECKUMHU €IMHHULAMHU M3MEPEHHUs JJIMHBI, TUIOINAN; BhIpa-
KaTh OJJHU €IMHUIIbI BETUYNHBI UEPE3 IPYTrHe
3.9 Pacrnio3HaBath mapasuienenumes, KyO, HCIoJIb30BaTh TEPMUHOJIOTHIO: BepIINHA, peOpo, rpaHb,




M3MEPCHUS; HAXOIUTh U3MEPEHUS MapajuieNenunena, Kyoa
Brranciats 00béM KyOa, mapauiesenuiiea o 3aJaHHbIM U3MEPEHUSM, MT0JIb30BAThCS CTUHH-
3.10 [aMy U3MEepeHHs 00bEMa
311 Perrath HeCIOXKHbBIEC 3a/1a41 HA M3MEPCHHE T€OMETPUUYCCKHUX BEIMYMH B TIPAKTUUYCCKUX CUTYa-
LHSIX
6 KJIACC

Kona nposepsie-
MOI'0 pe3yJIbTaTa

IIpoBepsieMble MpeIMeTHBIE Pe3yJILTATHI 0CBOEHUSI OCHOBHOI 00pa3oBaTe/IbHOI Mporpam-
MBI OCHOBHOT'0 0011[er0 00pa3oBaHusA

1 Yucna v BEIYUCIICHUS
3HaTh ¥ TOHUMATh TEPMHHBI, CBI3aHHBIE C PA3TUYHBIMH BUIAMH YHUCEI U CIIOCO0aMU UX 3a-
11 MIUCH, IEPEXOAUTD (€CIIU ITO BO3MOKHO) OT OJJHOU (hOPMBI 3aIIMCH YUCIIa K JPYyroi
19 CpaBHHBATH U yIOPSI0UYNUBATH IIEJIbIE YHCIIA, OOBIKHOBEHHBIC U JECATUYHBIE IPOOH, CpaBHU-
BaTh YMCIIA OJTHOTO U Pa3HBIX 3HAKOB
BrimonHsaTe, coueTasi yCTHbIE U MTUCHMEHHBIC TPUEMBI, apU(PMETHIECKUE EHCTBHUS C HATY-
13 paTbHBIMU U TENBIMUA YMCTIaMU, OOBIKHOBEHHBIMU U JIECATUYHBIMHU JAPOOSIMU, TIOJIOKHUTENh-
HBIMU ¥ OTPUIIATEITLHBIMHU YHCIIAMHA
BrruucnsaTe 3HaUEHUS YUCIIOBBIX BBHIPAXKCHHM, BBITIOJHITH MPUKHUIKY U OLIEHKY pe3yJibTa-
14 Ta BBIUMCIICHUH, BBIMOJIHATH IPE0Opa30BaHusl YHCIOBBIX BHIPAKEHUN Ha OCHOBE CBOMCTB
apu(pMETHYECKUX TCUCTBUI
15 OKpyTIsTh LIETbIC YUCIa U JECATUYHBIC TPOOH, HAXOUTh MPUOIMKCHUS YUCET
CoOOTHOCHUTH TOUKY Ha KOOPJIMHATHOM MPSIMOM ¢ COOTBETCTBYIOIIMM €i YHCIIOM U H300pa-
16 YKaTh YUCJIa TOYKAMH Ha KOOPAUHATHON NPSMOM, HAXOAUTh MOJYJIb YHCTIa
1.7 COOTHOCHUTB TOUKY B IIPSMOYTOJIBHOM CUCTEME KOOPJIMHAT C KOOPJMHATAMU 3TON TOUKH
18 OKpyraTh Leible Yucia U JeCITUUHbIE JpOOH, HaXOAUTh MPUOIMKEHUS YK Cel
2 UucnoBbie 1 OYKBEHHBIC BHIPAKCHUS
[Tonumarb U ynoTpeOsiTh TEPMHHBI, CBSI3aHHBIE C 3alKChIO0 CTENEHU 4YHCIIa, HAXOIUTh
21 KBaJIpaT U KyO YMCIIa, BBIYUCISATH 3HAYCHHSI YUCIIOBBIX BBIPAXKEHUM, COJIEPIKAIINX CTEIICHU
[Tonp30BaTbCcsl MpU3HAKAMM JIETUMOCTH, PACKJIaJbIBaTh HATypaJbHbIE YUCIA HA MPOCTHIC
2.2 MHOXXUTENN
2.3 [Tonb3oBaThbCst MacIITA0OM, COCTABISATH MPOTIOPIIMU U OTHOIICHHUS
Hcnonb3oBatk OykBbI /Ui 0003HAYEHUS YHMCEN MPH 3alUCH MAaTEMaTUYECKHX BBIPAKECHUH,
2.4 COCTaBIISATh OYKBEHHBIE BBIpAXKEHUS U (HOPMYJIbl, HAXOJAUTh 3HAUEHUSI OYKBEHHBIX BbIpaxe-
HUHN
2.5 HaxonuTth HeU3BECTHBIN KOMIIOHEHT PaBEHCTBA
3 Pemienne TeKCTOBBIX 3a7a4
3.1 Pemats MHOTOIIArOBBIE TEKCTOBBIC 337a4U apU(YMETHIECKIM CIIOCOOOM
3.9 Pemrate 3agauu, cBsI3aHHBIE C OTHOILIEHUEM, POTIOPLUUOHATBHOCTHIO BETUYNH, IPOLEHTAMH,
pemaTh TPy OCHOBHBIE 3314 Ha IPOOU U MPOLIEHTHI
Pemrate 3amaun, conepikamine 3aBUCHUMOCTH, CBSI3bIBAIOIINE BEJIMYMHBI: CKOPOCTh, BpEMs,
33 PaccTOAHHE, LeHY, KONHYECTBO, CTONMOCTD, MPOU3BOAUTENLHOCTD, BPEMS, 00BEM paboThI,
UCTOJIBb3YS apudMeTHUeCKUe ACUCTBUS, OLICHKY, MPUKUAKY; MOJIb30BAThCA €IUHUIIAMU U3-
MEpEHHUs COOTBETCTBYIOIINX BEJIMYNH
3.4 CocraBisTh OyKBEeHHBIE BBIPQXKEHHUS IO YCIIOBUIO 33a4U
35 W3Bnekats nHGOpMAIUIO, IPEICTABICHHYIO B TA0NIUIIAX, HA IMHEHHOM, CTOI0YAaTON UK KPY-

roBoii AuarpaMmax, THTCpHIpCTUPOBATL MIPECACTABJICHHBIC JAHHBIC, UCIIOJIb30BAThL JAHHBIC ITPU




pelieHnH 3a1a4

[IpencraBasaTs HHPOPMAIIHIO C TOMOIIBIO TAOJHIL, TMHEHHOW U CTON0YATON MarpamMm

Harnsanas reomerpus
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[IpuBoauTh MpUMEpPHl 0OBEKTOB OKPYXKAIOIIET0 MHpa, UMEIOMHUX (HOpMy HU3Y4EHHBIX T'€0-
METPUYECKUX TUIOCKUX M MPOCTPAHCTBEHHBIX (UTYp, MPUMEPH PAaBHBIX U CUMMETPHUHBIX

¢uryp

4.2

N300paxaTh ¢ MOMOIIBIO UPKYJIS, THUHEUKH, TPAHCIOPTHPA HA HEIMHOBAHHOW M KJIETYATOM
Oymare M3y4eHHBIE TUNIOCKHE TeOMeTpruiecKre (GUTrypsl 1 KOHOUTYpAIH, CHMMETPUYHBIE (u-

Typbl

4.3

[Tonp30BaThCs TEOMETPHUECKUMHE MTOHITUSMU: PAaBEHCTBO (PUTYP, CAMMETPHSI; HCIIOIB30BAThH
TEPMHUHOJIOTHIO, CBSI3aHHYIO C CUMMETPHUEN: OCbh CHMMETPHH, LIEHTP CUMMETPUHU

44

HaxonuTe BEIWYMHBI YIII0B U3MEPEHUEM C ITOMOIIBIO TPAHCIIOPTHPA, CTPOUTH YIUIBI 3a/1aH-
HOW BEJIMYHHBI, I10JIb30BATHCS IIPU PELIEHUH 3a7a4 I'PAyCHOW MEpO yIiIoB, pacliO3HaBaTh Ha
YEepTE)Kax OCTPBIN, NPSIMOU, Pa3BEPHYTHINA U TYIIOW YIJIbI

4.5

Breraucnaars JJINHY J'IOMaHOI\/JI, NEPUMETP MHOTOYTI'OJIbHUKA, IMOJb30BATHECA CAMHHUIIAMU HU3MC-
PEHUA JJIUHBI, BBIPpAXKATbh OJJHU CAUHUIIBI U3MCPCHHUA NJIMHBI YEPE3 APYTrHUe

4.6

Haxonnts, ncnonb3yst 4epTEKHBIE HHCTPYMEHTHI, PACCTOSTHUSA: MEXIY BYMs TOYKaMH, OT
TOYKH JI0 MPSIMOM, JJIMHY ITyTH Ha KBaJpPaTHOM CETKE

4.7

Boruncnsate miomniaab GUryp, COCTaBlI€HHBIX U3 MPSMOYTOJIbHUKOB, UCIOJIB30BaTh pa3oreHne
Ha MPSMOYTrOJIbHUKHU, Ha paBHbIE (DUTYPBI, TOCTpPauBaHUE JI0 IPSIMOYTOJIbHUKA, MOJIb30BATHCS
OCHOBHBIMM €MHUIIAMU U3MEPEHNUs IUIOIIAIHN, BEIPAKATH OJHH €IWHUIBI U3MEPEHHUS TUIONIA-
I 4epe3 Ipyrue

4.8

PacrioznaBath Ha MOAENAX U M300paKEHHUSIX MUPAMUIY, KOHYC, LHMIUHAP, UCIOIb30BATh
TEPMHHOJIOTHIO: BEpILNHA, peOpo, IPaHb, OCHOBaHHE, pa3BEPTKA

4.9

N3obpaxaTs Ha KJleT4aTO# Oymare MpsSMOYroJIbHBINA Mapalyieenume]]

4.10

Boruncnsate 00bEM NPSAMOYTOJIBHOIO Mapajuienenunena, Kyda, mojab30BaThCsl OCHOBHBIMU
eMHULIaMU U3MEepeHust 00bEMa

411

Pemrate HecnoxubIe 3aaa4d Ha HaXOXJICHUE I'€COMETPHUICCKUX BEJIMYHUH B IIPAKTUYCCKUX CHU-
Tyallusiax




INPOBEPAEMBIE QJIEMEHTBI COAEP KAHUA

S KUIIACC

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUSA

HaTypaJII)HI)Ie qucia 1 HylIb

11

HatypanbHoe uncino. Psan varypansasix yncen. Yucno 0. M300paxeHne HaTypaabHBIX YHCET TOY-
KaMM Ha KOOPJMHATHOM (YUCIIOBOI) mpsiMOi

1.2

HO3I/IIII/IOHH8,$I cHCcTeMa cumucicHUus. PuMckas HyMcCpanus. I[CCSITI/I‘IHaH cHuCTEMa CYUCIICHUA

13

CpaBHeHHE HaTypalbHBIX YUCEI, CPABHEHHE HATypabHbBIX YUCell ¢ HylnéM. OKpyrieHue HaTypallb-
HBIX YHCEeT

14

CrnoxeHue, BBIYUTaHUE, YMHOXKEHHE U JIeJIEHHE HaTypaJIbHbIX unces. CBOWCTBO HYISI IIPU CII0KEHUH,
CBOICTBA HYJISl U €AMHULIBI IPU YMHOKEHUU. [lepemecTuTeNnbHOE U coueTaTeIbHOE CBOMCTBA (3aK0-
HbI) CJIO)KEHUS U YMHOKEHUS, pacpeIeIUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHUS

15

Hcnons3oBanne OyKB st 0003HAUYEHUS HEU3BECTHOTO KOMITOHEHTA U 3aIUCH CBOWCTB apuMeTH-
YEeCKUX NEHCTBUN

1.6

HGJ'II/ITeJ'II/I 158 KpaTHI)Ie qucia, pa3no>1<eH1/1e Ha MHOXHWTCIIN. HpOCTLIe 1 COCTAaBHBIC YHCJIA. HpI/I?,HaKI/I
nenuMmocTtH Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTkoM

1.7

CreneHs ¢ HaTypaJbHBIM ITOKa3aTCJICM. 3anuchk yucia B BUJIC CYMMBI pa3psaHbIX CllaracMbIX

1.8

UucnoBoe BbIpakeHHE. BblunciieHre 3Ha4ueHU YUCITOBBIX BBIPAKEHUH, TOPSIOK BBIMOJIHEHUS 1€ -
cTBuid. Vcronp30BaHme NMPY BBIYUCICHHUSIX MMEPEMECTUTEIHFHOTO M COUETATEILHOTO CBOMCTB (3aKO-
HOB) CJIOKEHHUS U YMHOXKECHHUSI, pacCIpeIeTUTEILHOTO CBOMCTBA YMHOKECHUS

Ipo6u

2.1

[IpencraBnenue o mpobu Kak cocoOe 3amucu YacTu BenndnHbl. OObIKHOBEHHBIE Apoou. [TpaBuib-
Hble W HelpaBuiIbHbIE ApoOu. CMemaHHas IpoOb, MpEACTaBIeHNE CMEIIaHHOM ApoOu B BUJE He-
MpaBUWJILHON JAPOOM W BBIJICTICHUE IICJIONM YacTU YKCIIa W3 HEMpaBWIbHOU IpoOu. M3o0paxeHue
npoOel TouKaMu Ha YHCIIOBOM IPSIMOMA

2.2

OcHoBHOe cBoiicTBO apobu. Cokpamenue apooeit. [IpuBenenue apoOdu kK HOBOMY 3HAMEHATEIO.
CpaBHeHue 1pooOeit

2.3

CrnoxeHue W BBIYMTAHUE ApoOei. YMHOKEHHUE U AeNIeHHe ApoOel, B3auMHO-OOpaTHBIE APOOH.
HaxosaeHne yacTy [eJIOro U IeJIOro MO €ro 4YacTH

24

Jlecatnunas 3anuck npobeii. [IpencraBiaenue necaTHIHOM ApoOH B BUIEe 0OBIKHOBEHHOH. M300pake-
HUE JECATUYHBIX APOOCH TOUKaMU Ha YUCIOBOM npsiMoii. CpaBHEHHUE IECATUYHBIX ApOoOei

2.5

Apudmernueckue AeUCTBUSA C IECATUIHBIMU ApoOsMu. OKpyriieHue AeCATUYHBIX Ipooei

Pemienue TEKCTOBBIX 3a0a4

3.1

Pemenue TeKCTOBBIX 3aJa4 apI/I(i)MeTI/I‘ICCKI/IM crocooom

3.2

Pemenue mornueckux 3agad. Penienue 3agau nepe6op0M BCCX BO3MOJKHBIX BAPHAHTOB. Hcnons3o-
BaHUC IIPpHU PCIICHUHU 3a1a4 Ta6J'II/II_I H CXEM

3.3

Pemenue 3aaa4, COACPIKAIUX 3aBUCUMOCTH, CBA3BIBAIOIINC BCIIMIHUHBI: CKOPOCTH, BPEMS, paCCTOA-
HHUC, LCHY, KOJINYECTBO, CTOUMOCTS. J 2910705050001 HU3MCPCHUA: MACChI, 06’béMa, LCHBI, paCCTOAHMUA,
BPEMCHHU, CKOPOCTH. CBs3b MCKAY €AMHUIIaMU U3MCEPCHUA KaXXJIOM BEJIUYUHBI

3.4

Penienne oCHOBHBIX 3a7a4 Ha )IpO6I/I

3.5

Hpe,Z[CTaBJ'IeHI/IC JaHHBIX B BUIC Ta6JII/II_I, CTOJIOYATHIX AuarpamMmm

Harnsagnas reoMeTpua

4.1

Harnsgueie MMpEACTaBJIICHHUA O (1)1/11" ypax Ha IJIOCKOCTU: TOYKaA, IIpiAMast, OTpE30K, JIy4d, YroJ, JJoMaHas,




MHOTOYT'OJIBHUK, OKPY>KHOCTB, KpPYT. YTOJI 1IpsAMOi1, OCTpBIN, TyIIOM U pa3BEPHYTHIM YIJIbI

4.2

I[HI/IHa OTpC3Ka, MCTPHUICCKUC CAWHUIILI IJIUHBLIL. I[JII/IHa HOMaHOI;'I, NepuMETP MHOTOYI'OJIbHUKA.
M3mepeHne 1 NOCTPOCHHUE YIIIOB C MOMOIIBIO TPAHCIIOPTUPA

4.3

Harnsaneie npeacraBieHus o purypax Ha IIIOCKOCTH: MHOTOYTOJIBHUK, IPSIMOYTOJIbHUK, KBaJparT,
TPEYroJIbHUK; O PaBEHCTBE (puryp

W3o6paxenue ¢uryp, B ToM ymciie Ha kierdaroi Oymare. [loctpoenne KoHGUrypamnmii U3 4acTei
4.4 mpsMoH, OKPY)KHOCTH HA HETMHOBAHHOU M KJieTdaToil Oymare. Vcrosib30BaHHE CBOWCTB CTOPOH U
YIJI0B IIPSIMOYIOJIBHMKA, KBaJApaTa

4.5

[lomaae npsAMOyroJibHUKa 1 MHOTOYTI'OJIbHUKOB, COCTaBJIEHHBIX U3 PSIMOYTOJIbHUKOB, B TOM YHUC-
ne guryp, n300pakEHHBIX Ha KiIeTdyaTol Oymare. EQMHHIIBI 13MEpeHUs TUI0NIaan

4.6

Harnsgaele npeacTaBieHus 0 pOCTPAHCTBEHHBIX (PUTypax: MPSMOYTOJbHBIN Mapajienenumnes, Kyo,
MHOTOTpaHHUKU. M300pa’keHue NpocTEeHIINX MHOTOrpaHHUKOB. Pa3BEépTku Kyda u mapae-
nenunena. Co3naHue Mojenell MHOTOIPaHHUKOB (M3 Oymaru, mpoBOJIOKH, IJIACTHIIMHA U APYTUX
MaTepuaJioB)

4.7 O0BEM NpsAMOYTOJIBHOTO Mapajuienenuneaa, kyoa. Enunuiel nuaMepenus oobéma

6 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 | HarypanbHble uucna
ApubdmMeTrnueckre JEUCTBUS ¢ MHOTO3HAYHBIMH HATYPAJIbHBIMH 4YHCIaMU. YHCIOBBIC BBIpaXKe-
HUS, TIOPSAOK JCUCTBUH, MCIOJIb30BaHUE CKOOOK. Mcmosb30BaHWE MpU BBIYUCICHHUSIX TEepeMe-
11 CTUTEIHHOTO U COUYETATEIIHHOTO CBOWMCTB CIIOKEHHUS M YMHOXKCHHS, PACTIPEETUTEIIBHOTO CBOM-
CTBa YMHOKCHUS
1.2 | OkpyrieHue HaTypadbHBIX YHCET
Jlenutenu U KpaTHBIE YKHCIIa, HAWOOJBIITNI OOITUI IeTUTENh M HaUMEHbIee obiiee kpaTtHoe. Jle-
1.3 JIUMOCTb CYMMBI M TIPOU3BEICHUS
1.4 | JlemeHue c OCTaTKOM
2 | Opobu
21 O6BIKHOB€HHa}IUI[pO6I>, OCHOBHOE CBOMCTBO JIpoOH, cokpalieHue apooeit. CpaBHEHUE U YIOPSII0-
YuBaHHE JIpoOei
Pemenne 3a1au Ha HaXOXXJIEHHWE YACTH OT LIEJIOTO U IIEJIOT0 IO ero yacTu. /[poOHoe uncio Kak
2.2 pe3ynbTaT AeTICHUS
[IpencraBneHue aecITHIHON QPOOH B BHUJIE OOBIKHOBEHHOM JIPOOH M BO3MOKHOCTh IPEICTaBIIC-
2.3 HUSI OOBIKHOBEHHOU JpoOU B BUE NECATUYHOM
JlecsaTuunbie 1poOu U MeTpUYecKas cucreMa Mep. ApudmeTndyeckue AeHCTBUS M YHCIIOBBIC BbI-
24 paxkeHus: ¢ 0OBIKHOBCHHBIMH U JIECATUYHBIMHU JIPOOSIMHU
OtHomenue. [lenenue B JaHHOM OTHOLIEHUH. Macmita0, mpornopius. [Ipumenenne nponopuuit
2.5 MIpU PELICHUH 3a/1a4
[Tonarue npoieHTa. BriuncieHue NpoueHTa OT BEIMYMHBI U BEJIMUMHBI 110 €€ MpoueHTy. Bripa-
2.6 | )KeHHe MPOIICHTOB JECATUYHBIMU Opo0smMu. PerieHue 3a1au Ha MPOIEHTHI. BeipakeHHe OTHOIIIE-
HUS BEJIMYUH B MPOLIEHTaX
3 | [lonoxxuTenbHBIE U OTPUIIATENHLHBIC YHCIIA




IlonoxxuTenpHBIE U OTpULATCIIbHBIC YHCJIa. Heﬂble qucia. MO[[y.]IB qucia, recoMeTpulucCKass UH-

3.1 | teprperamus Monayas yucna. MzoOpakeHHe Ynces Ha KOOPIUHATHOW MpsiMOW. YMcCiIoBBIE MpO-
MexyTku. CpaBHEHUE YnCET
3.2 | ApudmeTrueckue qecTBUS C MOJOKUTEIHHBIMHU U OTPULATEILHBIMHI YHCIIAMHU
[IpssmoyrosnpHas cucreMa KOOpAMHAT Ha MIOCKOCTU. KoOpAMHATHI TOUKH Ha MJIOCKOCTH, a0CIHC-
3.3 ca u opauHaTta. [loctpoerne Touek u Guryp Ha KOOPAMHATHON TIOCKOCTH
4 | BykBeHHbIE BBIpAKECHUS
[Ipumenenne OyKB JJIs 3alMCH MaTeMaTHYECKUX BBIPOKEHHN U mpeiokennii. CoiicTBa apud-
4.1 | METUYECKUX ACUCTBUI. DyKBEHHBIEC BBIPAKCHMS U UYUCIIOBBIE IIOJCTAaHOBKU. ByKBEHHBIE paBEH-
CTBA, HAXOKJICHHE HEU3BECTHOI'O KOMIIOHEHTA
5 ®opmyisl, GOpMyIIbI IEPUMETPA U TUIOIIAN IPIMOYTOJIbHUKA, KBaJpaTa, 00bEMa napaijiesienu-
4. neaa u Kyoa
5 | Pemenune TeKCTOBBIX 3a1a4
5.1 | Pemenne TeKCTOBBIX 3aa4 aprUPMETHUECKUM CTIOCOOOM
5.2 | Pemenne noruveckux 3agad. Pemenne 3a1a4 mepebopoM BceX BO3MOKHBIX BApHAHTOB
Pemenue 3amau, cojepkaniux 3aBUCUMOCTH, CBSI3bIBAIOIINX BEJIMYUHBI: CKOPOCTh, BpEMsl, pac-
5 3 | CTOAHHE, LlEHa, KONMYECTBO, CTOMMOCTb, NPOU3BOAUTENLHOCT, BpEMs, 00BEM paboThl. Eaunuiibt
" | u3MepeHus: Macchl, CTOMMOCTH, PacCTOSTHUS, BpEMEHH, CKOPOCTH. CBsI3b MEX]y €IMHULIAMU U3-
MEpEeHHMSI KaKJI0M BETMUHHbI
54 Pemenue 3amay, CBSI3aHHBIX C OTHOIIEHHWEM, MPOMOPIHOHATBHOCTHIO BEJIMYMH, MPOIEHTAMU;
" | pemeHue OCHOBHBIX 337a4 Ha IPOOU U MPOLIEHTHI
55 OneHka U IpUKKJKA, OKpyriieHne pesynbrara. CocTaBiieHMe OYKBEHHBIX BBIPAKEHHUH MO yCIIO-
" | BHIO 3a/1a4H.
IIpencraBnenue AaHHBIX ¢ MOMOLIbIO Tabmul U auarpamM. CronOuarble quarpammsl. UTteHue
5.6 KPYrOBBIX AAarpaMm
6 | Harmsagnas reomerpust
Touka, npsAMast, 0OTPE30K, JIyd, YToJ1, JOMaHas, MHOTOYTOJIbHUK, YETBIPEXYT OJIbHUK, TPEYTOJIbHUK,
6.1 OKpPYKHOCTb, Kpyr'
B3aumHOe pacroiokeHue IBYX IPSMBIX Ha INIOCKOCTH, NapaJljICNIbHBIE MPSMbIE, NIEPIEHANKY-
6.2 JISIpHBIE TIPSMBIE
6.3 W3mepenue pacCTOSIHMNA: MEXAY OBYMsI TOYKaMH, OT TOYKHM [0 NpPSMOM, JJIMHA MapIlipyra Ha
" | KBaIpaTHOM CETKe
6.4 | VI3MepeHue 1 OCTPOEHHE YIJIOB C OMOIIBIO TPAHCIIOPTUPA
Bunpl TpeyroiabHMKOB: OCTPOYTOJIbHBIM, IPSAMOYTOJIbHBIM, TYOYroJbHBIN, paBHOOEIPEHHBIH,
6.5 PaBHOCTOPOHHUI
6.6 YerbipéxyroapHuk. [IpsAMOyroapHuK, KBaapaT: UCIOJIB30BAHUE CBOMCTB CTOPOH, YIJIOB, JHAaro-
" | Haneit
N306paxeHne reoMeTpuieckux (GUryp Ha HEIMHOBAHHOW Oymare ¢ MCHOJIb30BAHUEM LIUPKYIIA,
6.7 JMHEWKH, YrolbHUKA, TpaHcnopTupa. IlocTpoenns Ha kineTuaToit Oymare
6.8 | [lepuMeTp MHOTOYTOJIbHUKA
6.9 [TonsiTne miomaau GUrypsl, eIUHUIBI U3MepeHus riomaay. [IpubmrkénHoe n3MepeHue Io-
™ | maau ¢uryp, B TOM YucClie Ha KBaJpaTHOM CEeTKe
6.10 | IIpubmmkE€HHOE U3MEpPEHHE ITMHBI OKPY>KHOCTH, IIJIOIIAIU Kpyra
6.11 | CummeTpus: LeHTpallbHAas!, OceBas U 3epKanbHasi. [locTpoeHne CHMMETPHUUHBIX GUTYp
6.12 | Harnsaable mpeacTaBieHust O MPOCTPAHCTBEHHBIX (UIypax: Mmapajuienenumnes, Kyo, npusma, mm-




pammIa, KOHYC, WWIMHIpP, map u cdepa. M3o00pakeHue npocTpaHCTBeHHBIX (uryp. Ilpumepsr
Pa3BEPTOK MHOTOTPAHHUKOB, IMIMHAPA U KoHyca. Co3maHue Mojesneil MpoCTpaHCTBEHHBIX (H-
ryp (13 Oymaru, mpoBOJIOKH, TUIACTHIIMHA U IPYTUX MAaTEPHAJIOB)

[onsiTue 06bEMa, eqMHULIBI U3MEpeHus 00béMa. OOBEM NPSIMOYTOJIBHOTO Mapajiesienunena, Ky-

6.13 6a

YUYEBHO-METOJUYECKOE OBECNEYEHUE OGPA30OBATEJIBLHO-
o NMPOILIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPUAJIBI JIUISI YYEHUKA

* MaTtemaruka: 5-i kjacc: 0a30BbIi YPOBEHB: YUEOHUK: B 2 4acTAX; 3-€ U3JIaHHUE,
nepepaborannoe Bunenkun H.., XKoxos B.U., YecnokoB A.C. u ap. AKIHOHEpHOE
obmectBo «M3narensctBO «IIpocBemnienue»

* Maremaruka: 6-i kjacc: 6a30BbIi YpPOBEHb: YU€OHUK: B 2 4aCTAX; 3-€ U3/IaHue,
nepepaborannoe Bunenkun H. 4., XKoxos B.U., YecnokoB A.C. u ap. AKIMOHEpHOE
obmrectBo «M3narensctBO «IIpocBemnienue»



PABOYAS TPOTPAMMA
(ID 6948075)

y4eOHOro Kypca «Ajuredpa»

1u1st oOyvaronuxcs /-9 kiaccos



MNOACHUTEJIbHAS 3AITUCKA

AureOpa sIBJISIETCSI OJTHUM U3 OIOPHBIX KYPCOB OCHOBHOTO 001Iero 00pa3oBaHus: OHA 00ECIIeYnBaeT u3y4e-
HUE PYTrUX JAUCIUIUINH, KaK €CTECTBEHHO-HAyYHOIO, TaK U TYMAaHUTAPHOTO IMKIIOB, €€ OCBOEHUE HE00XO-
IMMO Uil TIPOJOJDKEHUS 00pa3oBaHUS M B MOBCETHEBHOW JKM3HU. Pa3BuTHe y oOyyarommxcs HaydHBIX
MPEJCTABICHUNA O MPOMCXOXKACHUU U CYIIHOCTH aireOpanmyecKuxX aOCTpakIHid, criocode OTpakeHus MaTe-
MaTHYECKOW HayKOH SIBJICHHIA U IMPOLIECCOB B MIPHPO/IE U OOIIECTBE, POJIM MATEMAaTHUYECKOTO MOACTHPOBA- HUS
B HAYYHOM IIO3HAHHUH U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS U Ka- YECTB
MBIIIICHUS, HEOOXOAMMBIX JUISI aJalTallid B COBPEMEHHOM IM(PpoBOM oOmiectBe. M3ydeHune aireOpsI
o0ecrieunBaeT pa3BUTHE YMEHHUs HAOIIONaTh, CPABHUBATH, HAXOAUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHYHO-
CTH MBIIJICHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBHIBATH CBOW JCWUCTBHUS M BBIBOJBI, (hopmynHpo-
BaTh yTBepkaeHUs. OCcBOeHHME Kypca anreOpbl 00ecCreunBaeT pa3BUTHE JIOTUYECKOTO MBILUIEHHS 00y4aro-
IIUXCSI: OHU UCTIONB3YIOT JEAYKTHBHBIE U MHIYKTHBHBIE PACCYXACHUS, 0000IeHne 1 KOHKPETU3AIHIo, a0-
cTparupoBaHue u aHayioruto. OOydyeHue anredpe MpenarnosaraeT 3HAYUTEIbHbIH 00BEM CaMOCTOSTENLHOMN
JEeSITEIbHOCTH 00y4YaloluXcs, MO3TOMY CaMOCTOSITENIbHOE pEIICHNE 3ajjayu SBJSETCS peanus3alueil qesrennb-
HOCTHOTO TIPHUHITUIIA O0yJIEHUSI.

B ctpykType nporpaMmsel yaeOHOTO Kypca « Alnredpay i1 OCHOBHOTO 00IIero 00pa3oBaHUs OCHOB- HOE
MECTO 3aHHMAIOT COJEpPKATEIbHO-METOMMYECKNe JHHHUU: «Yucia W BBIUMCICHUS», «Anredpandeckue
BBIpQXKCHU», «YPaBHEHUS M HepaBeHCTBa», «DyHkmm». Kaxxaas u3 3TuxX coxepkaTeabHO-METOJMIECKIX
JMHHAN pa3BUBAETCS Ha MPOTSHKEHUH TPEX JIET M3yYeHUS Kypca, B3aUMOICHCTBYS ¢ APYTHMH €T0 JHHUSMHU. B
X0JIe U3y4eHHsI y4eOHOro Kypca 0OydarolUMcs MPHUXOAUTCS JIOTMUECKU pacCyKIaTh, MCHOJb30BaTh TEO-
PETHKO-MHOKECTBEHHBIH SI3bIK. B CBSI3U C 3TUM B IIporpaMMy y4eOHOTO Kypca «Anredpa» BKIFOUEHBI HEKO-
TOpBIE OCHOBBI JIOTHKH, TPEACTaBICHHBIE BO BCEX OCHOBHBIX pa3/iellax MaTeMaTHYeCKOTO 00pa3oBaHUS U
CIOCOOCTBYIOLINE OBJAJACHUIO O0YYaIOIIMMHUCA OCHOB YHHMBEpPCAJIbHOTO MareMaTudeckoro sizbika. Coxaep-
YKATETBbHOW M CTPYKTYPHOH OCOOEHHOCTBIO y4eOHOTO Kypca «AnreOpay SBISETCS €ro WHTErPUPOBAHHBIN
XapakxTep.

Conepxxanne muHAN «Hucna v BBIYUCIECHUSD CIIYKUT OCHOBOMW I JAJIBHEHMIIEr0 U3y4yeHNs MaTema-
THKH, CTIOCOOCTBYET Pa3BUTHIO Y 00yYaIOIIUXCS JIOTHUECKOTO MBIIITICHHS, JOPMUPOBAHUIO YMEHHUS MOJIH30-
BaTbCs aJTOPUTMaMH, a TAKKe MPHUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JJISi TOBCETHEBHOU
XKU3HU. Pa3BUTHE MOHATHUS O YKCIIE HA YPOBHE OCHOBHOTO 001Iero 00pa3oBaHus CBA3aHO C PAllMOHATBLHBIMU
U UppalMOHANBHBIMU YHCIIaMH, (OpMUpPOBaHHEM NPEICTABICHUN O NEHCTBUTEILHOM 4YHCIE. 3aBepIleHUE
OCBOEHHS YHCIIOBOW JJMHUHU OTHECEHO K CpeHeMY 00I1eMy 00pa30oBaHHIo.

Cogepxanue IBYX alredpandeckux JUHUNA — «Alredpandeckue BhIPAKEHUA» U «YPaBHEHUS U HEpa-
BEHCTBa» CIIOCOOCTBYET (POPMUPOBAHHUIO y O0yUaIOLIUXCS MAaTeMaTUYECKOTO ammapara, He00X0AUMOTO st
pelieHus 3a7ady MaTeMaTHKH, CMEXKHBIX MPEAMETOB U MPaKTUKO-OPUEHTUPOBAHHBIX 3a1ad. Ha ypoBHe oc-
HOBHOTO 0011ero oo6pazoBaHusi yueOHbI MaTepuall TPYIIIUPYETCS BOKPYT pallMOHAIBHBIX BBIpAKEHUN. AJI-
rebpa IEMOHCTPUPYET 3HAUCHUE MATEMATHUKH KaK SI3bIKa JIJIS MOCTPOCHHS MaTeMaTUYECKHX MOJIENel, Omu-
CaHMs TPOIIECCOB U SIBICHUN peajbHOro Mupa. B 3amaum oOydenwust anreOpe BXOAAT TakKe AajibHeiiiee
pa3BHUTHE AJITOPUTMUYECKOTO MBIILIEHUS, HEOOXOAUMOr0, B YACTHOCTH, /IS OCBOCHHSI Kypca MHPOPMATHKH,
U OBJIaJICHUE HaBBIKaMU JIEAYKTUBHBIX paccyxaeHuil. [IpeobpazoBanue cCUMBOJIBHBIX (OPM CHOCOOCTBYET
Pa3BUTUIO BOOOPaKEHUS, CIOCOOHOCTEHN K MaTeMaTH4eCKOMY TBOPUYECTBY.

Conepxanue QyHKIMOHAIBHO-TPadUUECKOI JIMHIM HALIEJIEHO Ha MOJIy4YeHUE 00yJarolUMUCs 3HAaHUH
0 (QYHKIMAX Kak BaKHEWIIEH MaTeMaTH4ecKOW MOJENu JUIs OMUCAHUS M HCCIEAOBaHUS Pa3HOOOpPa3HBIX
IIPOILIECCOB U SIBJIEHUM B mpupoje u obuiecte. V3yueHne Matepuanga criocoOCTBYET Pa3BUTHIO y 00ydaro-
IIUXCS YMEHHS HUCIOJIb30BaTh Pa3NIMUHbIE BBIPA3UTENbHBIE CPEJICTBA SI3bIKA MATEMATUKH — CIIOBECHBIE, CHM-
BOJIMUECKHUE, Ipapuueckue, BHOCUT BKJIa B (GOPMHUPOBAHHE MPEACTABICHUH O POJIH MAaTEMATHUKH B Pa3BU - THU
LUBUITU3AIUU U KYTbTYpHI.

CornacHo yueOHOMY miaHy B 7-9 Kiaccax u3ydaercsi ydeOHbIH Kypc «Anredpay, KOTOPBIA BKIIIOYAaeT
CIIEYIOIIME OCHOBHBIE pa3fieibl cojaepkaHus: «Hucna U BBIYUCICHUS», «ANreOpanyecKue BBIPAKECHUS,
«YpaBHEHUS U HEPABEHCTBAY, «DYHKIIUNY.

Ha uzyuenne yae6HOrO Kypca «Anrebpa» orBoaurcs 315 vacos: B 7 kiacce — 102 yaca (3 yaca B He-
nemo), B 8 kiacce — 102 yvaca (3 yaca B Henento), B 9 kiacce — 111 yacos (4 yaca B Heziento B 1 ueTBepTH 1 3
yaca B HEJICINIO BO 2 YETBEPTH).



COJEP)KAHUE OBYUYEHMUA
7 KJIIACC

Yucsia v BbIYMCTIEHUS

JlpoOu 0OBIKHOBEHHBIC M ACCATHYHBIC, IEPEX0]] OT OJHOU (opMbl 3armucu apobeit k apyroi. [Tons-
THE PAIMOHAIBHOTO YHCIIA, 3aIMCh, CPABHEHHE, YIOPSJIOYMBAHKUE PAIlMOHATIBHBIX ducell. Apudmernye-
CKH€ JISUCTBUS C pallMOHATBHBIMY UnciIamMu. Perenue 3a1a4 U3 peajbHOM TPaKTUKK Ha YacTH, Ha IpOoOHu.

CreneHb ¢ HaTypaJbHBIM TIOKa3aTeleM: ONpeAeieHUe, MpeoOpa3oBaHHE BHIPAKCHHUN Ha OCHOBE
OTIpeJICIICHUs, 3aMMCh OOJBIMX Yucell. [IpoIeHThI, 3anKch MPOIICHTOB B BUE APOOU U IPOOHU B BHUJIE PO -
LIEHTOB. Tpyr OCHOBHBIE 33]]a4M HA MPOIIECHTHI, PEIICHUE 3a/1a4 U3 PEeaTbHON MPAKTUKH.

[IpuMeHeHne npru3HAKOB JEIMMOCTH, PA3NI0KEHHE Ha MHOKUTEH HATYPATbHBIX YHCEIL.

PeanbHbIe 3aBUCUMOCTH, B TOM YHUCJIE MPsIMasi U 0OpaTHast MPOTOPIHOHATHHOCTH.

AJiredpanyecKkue BbIpaKeHHUs

[TepemeHnHbIe, YMCIOBOE 3HAYEHHE BRIPAKEHUSI C IEPEMEHHOM. J{omycTHMbIe 3HAaUSHUS TIEPEMEH- HBIX.
[IpencraBnenne 3aBUCUMOCTH MEXIy BeTWYMHAMU B BuAe (opmynbl. Beramcienus mo Qopmynam.
[IpeobpazoBanue OyKBEHHBIX BBIPAKEHUM, TOKJIECTBEHHO PaBHBIC BBIPAXXEHUS, MPaBHIIa TPeoOpa30BaHUs
CYMM M TIPOM3BECHUH, MpaBHJia PACKPBITHS CKOOOK M MPUBEICHUS MOJOOHBIX CJIaraeMbIX.

CBolicTBa CTENEHH C HATYPAIbHBIM MTOKA3aTEIIEM.

Onnounensl 1 MHOTOWIeHBI. CTenenh MHOTOWIeHA. CloKeHHe, BEBIYUTAaHHE, YMHOKEHUE MHOTOYJIe-
HOB. ®OpMyIbI COKpPALIEHHOTO YMHOXEHUS: KBaIpaT CyMMbl U KBajapaT pazHocTH. PopMyna pasHOCTH
KBa/ipaToB. Pa3nokeHre MHOrO4JI€HOB Ha MHOYKUTEIIH.

YpaBHeHNs] M HEPAaBEHCTBA

VYpaBHeHUEe, KOPEHb ypaBHEHUS, MIpaBuja MpeoOpa3oBaHus ypaBHEHUS, PABHOCHIBHOCTh YPaBHEHUH.

JIuHeitHOEe ypaBHEHHE C OJHON MEPEMEHHOM, YHMCIIO KOPHEW JIMHEHHOTO ypaBHEHHWS, PEIICHUE JIu-

HEWHBIX ypaBHeHUN. COCTaBIICHUE YPABHEHHI IO YCIOBHUIO 3a/1aud. PemieHne TeKCTOBBIX 3a7ad C MOMO-
b0 YPaBHEHUH.

JluneiiHoe ypaBHEHHE C ABYMS NIEPEMEHHBIMH U ero rpaduk. Cuctema AByX JUHEHHBIX YPaBHEHUM C
IBYMsI IEpeMEHHbIMU. Perienue cucrem ypaBHEHHUI criocoOoM MoacTaHoBKH. [IpuMepsl perieHus TeKCTo-
BBIX 33J1a4 C IOMOILbIO CUCTEM YPaBHEHUM.

DyHKIUU

Koopaunnara Touku Ha npsimoid. Yucnossle npoMexyTku. Paccrosnue Mexay 1ByMs TOUKaMu KOOp-
JIMHATHOW TPSIMOM.

[IpsimoyromnpHas cuctema koopauHat, ocu OX u Oy. AGciucca 1 opArHaTa TOYKH Ha KOOPAMHATHOM
wiockoctu. [Ipumepsl rpadukoB, 3agaHHbIX GopMmynamu. UteHue rpa@uKoB peabHbIX 3aBUCUMOCTEH.
[Tonste dbynkuuu. I'paduk Gynkuuu. CpoiictBa ¢yHkiuil. Jluneitnas ¢ynkuus, e€ rpaduk. ['padux
byukuun y = [x|. ['paduueckoe penienre TMHEHHBIX YPABHEHUN U CHCTEM JIMHEWHBIX YPaBHEHUH.

8 KJIACC

Yucsia 1 BbIYMCICHUSA

KBanpatHslit kopeHb u3 uncna. [lonsartue o0 uppanroHanbHOM yucie. JlecsTHUHbIe MPUOIHKEHUS
uppanroHanbHbIX yncen. CBoiicTBa apupMeTHYeCKUX KBaJpaTHBIX KOPHEH U UX MPUMEHEHHE K Mpeodpa-
30BAaHHUIO YUCJIOBBIX BBIPAKEHUM U BBIYUCICHUSIM. J[eiCTBUTEIbHBIC YHCIA.

Crenens ¢ 1enbIM NoKa3aTesieM U €€ cBoiicTBa. CTaHgapTHas 3alliCh YHCIA.

AuredpanyecKne BbIpaKeHUsl

KBanpatHblil TpEXUieH, pa3nokKeHUE KBaIPaTHOTO TPEXUIEHA HA MHOXKHUTEIH.

AnreOpandeckass JpoOb. OcHOBHOE CBOMCTBO anredOpamueckoil apoOu. CrokeHue, BBIYMTAHHE,
YMHOXXEHUE, JieNieHre anredpanyeckux aApooeil. ParrionanbHble BoIpakeHUs U UX IpeoOpa3oBaHue.



YpaBHeHus1 1 HEpaBeHCTBA

KBangpatHoe ypaBHeHue, ¢opmyna KOpHEH KBajpaTHOTO ypaBHeHHs. Teopema Buera. Pemenwue
YPaBHEHUH, CBOASALIMXCS K IMHENHBIM U KBagpaTHbIM. [IpocTeiine apoOHO-paliioHaIbHbIE YPAaBHEHMUS.

I'paduueckast HHTEpIIpETALIUs YPABHEHUH C ABYMS IEPEMEHHBIMH U CUCTEM JIMHEHHBIX YPaBHEHHH C
IBYMs IIepeMeHHBIMU. [IprMeps! pelieHus: CuCTeM HENMHEWHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMHU.

Perrenne TekCTOBBIX 3324 anreOpandecKuM CrocoOoM.

Hucnossle HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 01HOM nepeMeHHON. PaBHOCHIBHOCTB HEpa-
BeHCTB. JIuHeiHbIe HEpaBeHCTBA € OJHON nepeMeHHOM. CHucTeMbl JIMHEHHBIX HEPABEHCTB C OJHOM Iepe-
MEHHOM.

DOyHKUMU

[onsitne ¢ynkumu. OGNacTh ONpenesieHUus] 1 MHOXKECTBO 3HaueHHd (QyHKiuH. CrocoObl 3amanus
(G yHKIMH.

I'paduk pynkuuu. Yrenue cpoiicTB ¢pyHkuM 1no e€ rpaguxy. [Ipumepsl rpagukoB GpyHKIMM, OTpa-
YKAIOINX PEAJbHBIE IPOLECCHI.

@OYHKINMH, OMUCHIBAIOLINE MPSAMYIO U O0paTHYIO MPOMOPIHOHAIbHBIE 3aBUCHMOCTH, UX I'pa(UKH.
Oyuxuan Y = X2,y = X5, ¥y = \x, y=|x|. [paduueckoe pemreHne ypaBHEHHH i CHCTEM ypaBHEHHIA.

9 KJIACC

Yucia v BLIYHCIEHHUS

PanmonaneHpie Yncna, UppanvoHATBHBIE YUCIIA, KOHEYHbIE M OECKOHEUYHBIC NECATUYHBIE IPOOH.
MHO0XeCTBO JIEHCTBUTEIBHBIX YUCEIN, JCHCTBUTEIbHBIC YHCIa KaKk OECKOHEUHbIE IecATUYHbIE Tpoou. B3a-
WMHO OJIHO3HAYHOE COOTBETCTBUE MEXTY MHOKECTBOM JIEUCTBUTEIBHBIX YUCET U KOOPAMHATHON MPSMOM.

CpaBHEHME ICUCTBUTEIBHBIX YHCEII, apU(METUUECKUE IEHCTBHS C ICUCTBUTEIPHBIMHA YHUCIIAMHU.

Pa3mMepsr 00BEKTOB OKPYXKAIOLIET0 MUPA, JUTUTSILHOCTD IIPOIIECCOB B OKPYKAIOIIEM MUPE.

[Tpubmx€HHOE 3HAYCHHWE BEIWYWHBI, TOYHOCTh NpuOImKkeHus. Oxpyrienue yucen. [Ipukuaka u
OIICHKA PE3YJIbTaTOB BHIYUCICHUH.

YpaBHeHNsI M HEPAaBEHCTBA

JIuneitnoe ypaBHeHue. PellieHne ypaBHEHUN, CBOAAIIMXCS K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. Pellienne ypaBHEHUM, CBOASIIMXCS K KBaJpaTHbIM. bUKBajpaTHOE ypaBHE-
Hue. [Ipumepsl pelieHus: ypaBHEHH TPETheH U YeTBEPTOM CTENEHEN Pas3IoKEeHUEM Ha MHOKHUTEIIH.

Pemenne npoOHO-panmoHaNBHBIX ypaBHEHUH. PelieHne TEeKCTOBBIX 3ajau aireOpandecKuM METOo-
JIOM.

VYpaBHeHHE ¢ IByMsl epeMEHHBIMU U ero rpaduk. Pemenune cuctemM IByX JIMHEWHBIX ypaBHEHUH C
JIBYMsI IEpEMEHHBIMU. PellleHne cucteM IByX ypaBHEHUH, OJIHO U3 KOTOPBIX JIUHEIHOE, a Ipyroe — BTOPOi
crenienu. [ paduyeckas MHTepIIpeTaLns CUCTEMbl YPaBHEHHH ¢ IBYMsI IEPEMEHHBIMU.

Pemrenne TEeKCTOBBIX 3a/1a4 areOpandecKiuM CriocoOoM.

YucnoBble HEpaBEHCTBA U UX CBOMCTBA.

Pemenue nmuHeHBIX HEPABEHCTB C OJHOW MEPEMEHHOU. Penienue cucTeM JTMHEWHBIX HEPABEHCTB C
onHo#l mepemenHoil. KBagpaTtHsle HepaBeHCTBa. [ paduueckas WHTepHpeTaIusi HEPABEHCTB M CHCTEM He-
PaBEHCTB C JIByMs IIEPEMEHHBIMU.

DOyHKUMA

KBanparuunas ¢ynkius, e€ rpaduk u ceoiicta. [Tapabomna, koopauHATH BEPIIMHBI TapaboIIbl, OCh
CUMMETPHUHU TTapabOJIbI.

I'paduku dyrkimit: y = kx, y = kx + b, y = k/x, y = X3, y = Vx, y = |X| , 1 ux cBoiicTBa.

YucJioBbIe N0OCJI€10BATEILHOCTH U MPOrPecCum

[ToHsiTHE YUCIOBOH MOCIEOBATENFHOCTH. 3aJaHUE MTOCIIEOBATEILHOCTHA PEKYPPEHTHOUN GopMynoin
1 hopMymoit N-ro 4ieHa.



Apudpmernueckas U reomerpuueckas nporpeccud. @opmynsl N-ro wieHa apudMETHUECKON U Teo-
METPUYECKON IIPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakenue 4wieHOB apu(PMETHUECKON U TeOMETPUIECKOI MPOrpeccHii TOUKaMH Ha KOOPJMHATHON
IJI0CKOCTH. JIMHEHHBIN U 3KCTIOHEHIMANIbHBIN pocT. CI0KHBIE TPOLIEHTHI.

IToBTOpeHHUE Kypca anredpsl /-8 Kiaace

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOT'O KYPCA «AJI-
I'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JINYHOCTHBIE Pe3YJbTAaThl OCBOCHHS MPOTPAMMBI YIEOHOTO Kypca « Anredpa» XapaKTepu3yrTCs:

1) naTpuoTnyeckoe BOCIUTAHUE:

MPOSIBJIEHUEM MHTEpPECa K MPOILIOMY W HACTOSIIIIEMY POCCHICKON MaTeMaTUKH, IIEHHOCTHBIM OTHO-
IEHUEM K JTOCTHKEHUSM POCCUHUCKUX MAaTE€MaTUKOB M POCCUMCKON MaTEMATUYECKOM IIKOJIbI, K HCIIOJIb30 -
BAHMIO ATUX JOCTIKCHUH B APYTrUX HayKaxX U MPUKIATHBIX chepax;

2) rpaIaHcKoe U TYXOBHO-HPaBCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBHITIOJTHEHHIO 00sI3aHHOCTEN IpakJIaHWHA U PeaTM3allii €ro MpaBs, MPEJICTaBICHHEM
0 MaTeMaTHUYECKHX OCHOBaX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUMU, MPOIEAYP TPakIaHCKO-
ro oOmiecTBa (HarmpuMep, BIOOPHI, OIIPOCHI), TOTOBHOCTBIO K OOCYXKJIEHUIO ITHYECKHX MPOOIIeM, CBS3aH-
HBIX C TPAKTUYECKUM MPUMEHEHHEM JOCTIDKCHHHA HAyKH, OCO3HAHWEM BAXKHOCTH MOPATHHO-ITHUUYECKUX
MIPUHIIUATIOB B JIEATEILHOCTH YIEHOTO;

3) Tpy10BO€ BOCIIUTAHHE:

YCTaHOBKOW Ha aKTMBHOE YYacCTHE B PEIICHUM IMPAKTUYECKUX 3a]a4 MAaTEMAaTH4E€CKOM HalpaBiIeHHO-
CTH, OCO3HaHHEM Ba)KHOCTH MaTEMaTHYECKOro 0Opa30BaHMs HA MPOTSHKEHUH BCEH JKU3HM JUIS YCIIECIIHOM
npodeccuoHabHOM AeATEIbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUMN, OCOZHAHHBIM BHIOOPOM U MOCTPO-
€HUEeM WHIUBUAYAIbHON TPAaeKTOPUU 0O0pa30BaHUsS M KU3HEHHBIX IJIAHOB C YUETOM JIMYHBIX UHTEPECOB U
00111eCTBEHHBIX TIOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

CIOCOOHOCTBIO K SMOIIMOHAIBHOMY U 3CTETUYECKOMY BOCHPUATHIO MaTeMaTHYEeCKUX OOBEKTOB, 3a-
Jla4y, pelIeHUH, pacCyKI€HUI, YMEHUIO BUAECTh MAaTEMaTUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IEeHHOCTH HAYYHOr'0 MO3HAHUS

OpHUEHTAIlMe B AEATEeIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAy4YHBIX MPEICTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS Y€IOBEKa, MPUPOIbI U OOIIeCTBa, MOHUMAHHEM MAaTeMAaTUYECKOW HAyKd Kak
cdepbl 4eloBEYECKOW AeATeNbHOCTH, ATANOB €€ pa3BUTUS M 3HAYMMOCTH JJIs Pa3BUTHS LIMBUIU3AIUH,
OBJIQJICHUEM SI3IKOM MaTEMaTUKH U MAaTEMaTUUYECKON KyJbTYPOU KaK CpEeJICTBOM MO3HAHUSI MUPA, OBJIaJe-
HUEM MPOCTEHIIINMH HABBIKAMHU UCCIIEA0BATENIbCKOM I€ATEIbHOCTH;

6) ¢pusmyeckoe BocnuTaHue, popMHpoOBaHUHE KYJIbTYPhI 310POBbsI H 3MOIHOHAJIBLHOI0 06J1aro-
MOJIYYHA:

TFOTOBHOCTBIO MIPUMEHATh MAaTEMATHUYECKHE 3HAHUSA B MHTEpPECax CBOETO 30POBbs, BEAEHUS 340PO-
BOro o0Opasa >KU3HHU (3J0pOBOE MHUTaHUE, COATAHCUPOBAHHBIN PEXUM 3aHITHIA U OTIbIXa, peryaspHas (u-
3UYecKas akTUBHOCTH ), CPOPMHUPOBAHHOCTHIO HaBBIKA peICKCHH, TPU3HAHUEM CBOETO MpaBa Ha OMIMOKY |
TaKOT0 K€ MpaBa Jpyroro 4eJoBeKa;

7) 3K0JI0rHYecKoe BOCIUTAHUE:

OpHUEHTAIMe Ha TPUMEHEHNE MaTeMaTHUECKUX 3HAHUH [T pelIeHus 3a/1a4 B 00J1aCTH COXPaHHO- CTH
OKpYXalollled Cpelibl, MJIAHUPOBAHUS IMOCTYNKOB M OLEHKH HX BO3MOJKHBIX NOCIEICTBUU AJI OKpY-
JKAIOIIeH cpe/ibl, 0CO3HAHUEM TII00ALHOTO XapaKTepa 3KOJOTUYECKUX MPOOJIeM U MyTel UX pPelIeHus;

8) amanTanus K U3MEHSIIIHUMCS YCJIOBHSIM COIUATBHOI H NPUPOIHOI CPelbI:



FOTOBHOCTBIO K JICCTBHSIM B YCJIOBHSX HEOIPEAEIEHHOCTH, MOBBILICHUID YPOBHSI CBOEH KOMIIE-
TEHTHOCTH 4Yepe3 MPAKTHUECKYIO JACSITeILHOCTh, B TOM YHCJIC YMEHUE YUYUTHCS Yy APYTHX JIOJCH, Iproope-
TaTh B COBMECTHOM JAEATEIbHOCTH HOBBIE 3HAHMS, HABBIKM U KOMIIETEHLIUH U3 OTIBITA APYIUX;

HE00X0AUMOCTHIO B (POPMUPOBAHNH HOBBIX 3HAHUH, B TOM 4YKCiIe (POPMYIHPOBATH UICH, MTOHATHS,
TUIOTE3bl 00 00BEKTaX U SIBJICHUSAX, B TOM UYHUCIIE paHEe HEU3BECTHBIX, 0CO3HABATh JNEPHUIUTH COOCTBEH-
HBIX 3HAaHUU U KOMIIETEHTHOCTEH, IUNIAHUPOBATh CBOE PA3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAllMIO, BOCIPUHUMATH CTPECCOBYIO CHUTYAllUIO KaK BbI-
30B, TpeOYIOIIUKH KOHTPMEpP, KOPPEKTHPOBATh MPUHUMAEMbIC pEIICHHUS M JACHCTBHSA, (HOpMyIHpoBaTh U
OIICHUBATh PUCKH U TIOCIEACTBHSA, (POPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTeabHbIE YHHUBEpPCAJbHBIC y‘{eﬁﬂble JeHCcTBUSA

ba3oBble Jornveckue aelcTBUSA:

BBIABJIATE U XapaKTECPHU30BaATh CYHICCTBCHHBLIC IMPU3HAKHW MATCMAaTUUYCCKUX 06’I)€KTOB, HOHSITI/II7[,
OTHOIIEHUH MEXAy MOHITUAMH, (GOPMYIUPOBATH ONpPEEICHUS MOHATHH, yCTaHABIUBATh CyIIe-
CTBEHHBIN MPU3HAK KJIACCU(PUKAIINKA, OCHOBAHMS 71 00OOIIEHUS W CPaBHEHUS, KPUTEPUHU TIPO-
BOJIMIMOTO aHaJIN3a;

BOCIIPUHUMATh, (OPMYIMPOBATH U MPEOOPA3OBBIBATH CYXKICHHS: YTBEPIUTENIbHBIE U OTpHUIA-
TeNbHbIE, CIMHIUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIC,

BBIABJIATE MAaTEMATHUYCCKUEC 3aKOHOMCPHOCTH, B3AaUMOCBA3U U IPOTUBOPCUUA B Q)aKTaX, JaHHBbIX,
HaOMIOACHUSAX M YTBEPXKIACHUSAX, Tpejlaratb KPUTEPUM JJIsl BBISBICHUS 3aKOHOMEPHOCTEH W
MPOTUBOPEUUIL;

JIeNIaTh BBIBOJIBI C MCIIOJIB30BAHWEM 3aKOHOB JIOTHKH, JCTYKTUBHBIX U WHIYKTUBHBIX YMO3aKIIIO-
YEHUM, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

pazbupaTh JOKa3aTelbCTBA MATEMAaTHUYECKUX YTBEPKIACHUHN (TIPSIMBbIE U OT MPOTHUBHOTO), IIPOBO-
JIUTh CAMOCTOSITEITHLHO HECJIOXKHBIE JT0Ka3aTeIbCTBA MaTeMAaTHUECKHX (paKTOB, BBICTpAWBAaTh ap-
T'YMEHTAIIMIO, TIPUBOJIUTh MPUMEPHI M KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC PACCYXKIIEC-
HUS,

BBIOMpATh CHIOCO0 pelieHust yaeOHOH 3a1auu (CpaBHUBATh HECKOJBKO BapUAHTOB PEIICHUS, BbI-
Oupath HanboJIee MOIXOIANIUN C YIETOM CAaMOCTOSATEIBLHO BBIICCHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarehLCcKUue JeHCTBHSA.

HCII0JIb30BaTh BOMPOCHI KaK HCCIIEIOBATEIbCKHHA HHCTPYMEHT MMO3HAHUSA, (POPMYIUPOBATH BO-
POCHI, PUKCUPYIOIIKE MPOTHBOPEYNE, MPOOIEMY, CAMOCTOSATEIBHO YCTAHABIMBATh HCKOMOE U
JaHHOE, (OPMHUPOBATH TMIIOTE3Y, APTYMEHTHPOBATH CBOIO TO3UIIMIO, MHEHHE;

MPOBOUTH MO0 CAMOCTOSITEIIBHO COCTABJICHHOMY IUIAHY HECJOXHBIH 3KCIIEPUMEHT, HEOOJbIIOE
HCCJICIOBAHHUE [0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO 00BEKTa, 3aBUCMOCTEH 00b-
eKTOB MEX1y CO00ii;

CaMOCTOSITEJILHO (POPMYJIUPOBaTh OOOOIIEHHS ¥ BBIBOABI 1O pe3ylbTaTaM MPOBEAEHHOTO
HaOJIIO/ICHUS], UCCIICIOBAHMUS, OLICHUBATh JJOCTOBEPHOCTh MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB H
000011LIeHNI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIECCa, a TAK)KE BBIIBUTATH MPEANOJIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pabora ¢ nundgopmanueii:

BBISIBJIATH HEOCTaTOYHOCTh U M30BITOYHOCTh MH(OPMALIUH, TAHHBIX, HEOOXOUMBIX Ul pele-
HUS 33/1a4H;

BBIOMPATh, aHAIU3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH MH(POPMALIUIO PA3TUUHBIX
BUJIOB U ()OPM IIPECTABIICHHUS;



BbIOMpaTh (hopMy mpecTaBiIeHus HH(OPMAIMH U WILTIOCTPUPOBATH PEIIaeMbIe 3a1aul CXEMaMH,
IrarpaMMamu, HHOM rpaduKoi 1 nX KOMOWHAIMSIMU;

OLICHUBATh HAJIE&KHOCTh MH(MOPMAIMU 10 KPUTEPUSM, MPEUIOKEHHBIM YUUTEIEeM HIU ChopMy-
JUPOBAHHBIM CAaMOCTOSATEIBHO.

KOMMyHHKaTHBHbIe YHUBEPCAJIbHBIC y'{eﬁnble JelCcTBHSL:

BOCIPUHUMATH U (OPMYIUPOBATH CYXJIECHUS B COOTBETCTBUHU C YCIOBUSMH U LEISAMHU OOIICHHS,
SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTAX, 1aBaTh
MOSICHEHUSI 110 X0y PELICHHUs 3a]]a4ui, KOMMEHTUPOBATH MOJIyYCHHBIH PEe3yIbTaT;

B X0/Ie 00CYKIEHHsI 331aBaTh BOIIPOCHI MO CYIIECTBY 00CYKAaeMO TEMBI, POOIIEMBI, pelae- MO
3aJauu, BBICKAa3bIBAaTh WIEH, HAICJICHHBIC HAa TIOMCK PEIICHHs, CONOCTABIATh CBOM CY)XICHHS C
CYKJICHUSIMH JIPYTUX YYaCTHHKOB JWAIIOTa, OOHAPY)KUBATh PA3JIMYMe W CXOJCTBO IMO3MUIIHIMA, B
KOPPEKTHOH (opMe GOopMyIHpPOBaTh Pa3HOIIACHS, CBOU BO3PAKEHUS;

MIPEJICTaBIATh Pe3yabTaThl PELICHUS 3a]laul, SKCIIEPUMEHTA, UCCIIEOBaHUs, IIPOEKTa, CAMOCTOS -
TEJIbHO BBIOMpPATh (hopMaT BHICTYIUIEHHUS C YUETOM 3ajay MMPE3eHTAMN U 0COOEHHOCTEN ayInuTo-
pun;

MOHUMATh M HCIIOJIb30BaTh NMPEUMYIIECTBA KOMAaHAHON M MHIUBUIYaJIbHONW pabOTHI MpH perie-
HUM y4eOHBIX MaTeMaTHUECKUX 3a/1a4;

MIPUHUMATP 1IeJThb COBMECTHOH JEATEIIFHOCTH, TUIAHMPOBATh OPraHU3aIMI0 COBMECTHOW paboTHI,
pacrmpenensTh BHABI paOOT, TOTOBAPUBATHCS, OOCYXKIaTh MPOIECC U Pe3yabTaT paboThl, 0000-
IaTh MHEHUST HECKOJIBbKUX JIFOJIEH;

y4acTBOBATh B IPYNIOBBIX opMax paboThl (00CyKaeHHS, 0OMEH MHEHHUSIMH, MO3TOBbIE IITYPMBI
U JIpyTHe), BBITIOJIHITH CBOKO YacTh PaOOTHI M KOOPJMHHUPOBATH CBOM JEHCTBHSI C IPYTMMH dJie-
HaMH KOMaH/Ibl, OLIEHMBATh Ka4e€CTBO CBOEro BKJIaJa B OOLIMI MPOIYKT 1O KPUTEPHIM, chopMy-
JMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUSIL.

PeryasiTuBHble YHHBepPcaJbHbIEe Y4eOHbIE 1eHCTBUSA
Camoopranuszanus:

CaMOCTOSITENIbHO COCTABJISITH IJIaH, AJITOPUTM peIlieHus 3ajaun (WK ero 4acTh), BEIOMpaTh CIHO-
co0 pelieHus ¢ yuéToM UMEIOIINXCS PECYPCOB i COOCTBEHHBIX BO3MOXHOCTEN, apryMEHTUPO- BaTh
U KOPPEKTUPOBATh BAPUAHTHI PEUICHHM ¢ y4ETOM HOBOM HH(OpMALIHH.

CaMOKOHTPOJIb, IMOIIUOHAJIbHbI HHTEJJIEKT:

BJIQJIETh CIIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIecca U pe3ysIbTaTa pEIIeHUs MaTeMaTH -
YeCcKOH 3amaumu;

NPEIBUACTh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPHU PEIICHUHU 3aJa4l, BHOCUTh KOPPEKTH-
BbI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAlIGHHBIX OLIMOOK, BBISIBJICHHBIX TPY-
HOCTEI;

OIICHUBATh COOTBETCTBUE Pe3yJIbTaTa JIEATEIbHOCTH MOCTABICHHON IIEJIN U YCIOBHUSAM, OOBSICHSTD
MPUYMHBI JOCTHKEHUS WU HEAOCTH)KEHHUS IIeNM, HAXOJUTh OLIMOKY, JaBaTh OIIEHKY MpHoOpe-
TEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATBI

K koHIy 0OyueHus B 7 kjacce 00yJaronuiics MOIyduT CIEAYIOIINe TPeIMETHbIC PE3YIIbTaThI:

Yucia ¥ BLIYUCIEHUS

BrInonHATE, coyeTast yCTHbIE i MUCbMEHHBIE TPUEMBI, apu(MeTHYecKie NEHCTBUS C pallMOHAILHBI -
MU YHCJIaAMU.

Haxonuth 3HaueHUs YUCIOBBIX BBIPAKEHUH, MPUMEHITh Pa3HOOOpa3HbIE CIOCOOBI U MPUEMBI BbI-
YHUCIIEHUS 3HAYSHUI TPOOHBIX BRIPAKEHUH, COAECPKAIINUX OOBIKHOBEHHBIC U AECATUYHBIC JPOOU.

[TepexonuTh OT OMHOW (HOPMBI 3amKcH YHCEN K Apyroi (mpeoOpa3oBBIBATH JECITHUYHYIO APOOH B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO IECATUYHYIO IPOOB).



CpaBHHBATh U YIOPSAIOYUBATH PAIIMOHAILHBIC YHCTIA.

Oxpyriarh ymucia.

BbINonHATE NPUKUIKY U OLEHKY pe3yJbTaTa BBIUUCICHUN, OLICHKY 3HAUYEHUM YMCIOBBIX BBIpaXe-
HU. BBITTOTHATE IEUCTBUS CO CTENEHSMU C HATypaJbHBIMHU NIOKA3aTEISMHU.

[IpuMeHsTh NpU3HAKK ACTIUMOCTH, PA3JIOKEHNE HA MHOKUTEIN HATYPAJIbHBIX YUCEI.

Pemrate npakTUKO-OPUEHTUPOBAHHBIE 3a7aud, CBSI3aHHBIE C OTHOLIEHWEM BEJIMYUH, ITPOMOPIIHO-
HaJbHOCTBIO BEJIMYUH, MTPOLICHTAMHU, HHTEPIIPETUPOBATH PE3YJIBTATHI PEIICHUS 33/1a4 C YUETOM OTrpaHuye-
HUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTPUBaEMbIX OOBEKTOB.

AJiredpanyecKkue BbIpaKeHHUs

Hcnonws3oBarh anredpandeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€ B TIPOLIECCE OCBOCHUS
y4eOHOTO MaTepHaa.

Haxonuth 3HaueHNs1 OYKBEHHBIX BBIPAKEHUM TTPH 33/ IaHHBIX 3HAYCHUSIX ITEPEMEHHBIX.

BreimonnHsaTe mpeoOpa3zoBaHus 1IETOTO BHIPAKEHUS B MHOTOYIEH MPUBEJICHHEM TMOJOOHBIX clarae-
MBIX, PACKPBITHEM CKOOOK.

BrinonHsATs yMHOKEHHE OJJHOUYJIEHA HA MHOTOWIEH ¥ MHOTOWIEHAa Ha MHOTOWICH, IPUMEHSITH Qop-
MYJIBI KBaJ[paTa CyMMBI U KBaJipaTa pa3HOCTH.

OcyIecTBIATh Pa3IOKEHNE MHOTOWICHOB Ha MHOKUTENH C MIOMOIIBIO BEIHECEHUS 32 CKOOKH 00111e-
T'0 MHOYKUTEJIS, TPYMITUPOBKH CIIaraeMbIX, TPUMEHEHUs (POPMYIT COKpAIIEHHOTO YMHOKEHUSI.

[IpuMensTh MpeoOpa3oBaHUsI MHOTOUYJICHOB JIJIsl PEIICHUSI Pa3IMYHbBIX 3a7a9 U3 MAaTEMaTUKH, CMEX-
HBIX MPEIMETOB, U3 PEATBbHON MTPAKTUKH.

Hcnons30BaTh CBOMCTBA CTEMEHEN ¢ HAaTypalbHBIMU MOKa3aTeIsIMU JIJIsT TPeoOpa30BaHUs BhIpaKe-
HHM.

YpaBHeHNs] M HEPABEHCTBA

Pemate nuHeiiHbIE ypaBHEHUSI ¢ OJJHOM MEPEMEHHOM, MPUMEHSS MpaBUja Mepexoga OT UCXOIHOTO
YpaBHEHUS K paBHOCUIIbLHOMY eMy. [IpoBepsTh, SBISETCA U YUCIIO KOPHEM YPABHEHMSL.

[IpumensTh rpaduueckrue METOIbl PH PELLICHUY JIMHEHHBIX YPAaBHEHUH U UX CUCTEM.

[TopOupats mpuMepsl map 4HCes, SBISIONUXCA pEeUICHHEM JHUHEHHOTro ypaBHEHHs C ABYMS Iepe-
MEHHBIMH.

CTpouTh B KOOPAMHATHOM IJIOCKOCTU T'paduK TMHEHMHOTO ypaBHEHUS C IBYMsI IEpEMEHHBIMHU, MOJIb-
3ysCh TpauKOM, IPUBOAUTDH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemath cucteMsl IByX TMHEWHBIX YpaBHEHUH C IByMS IIEPEMEHHBIMH, B TOM YHCJIE IPa@UUeCcKH.

CocraBiiATh U pemnarh JJUHEWHOE YPaBHEHHUE WM CUCTEMY JINHEUHBIX YPaBHEHUM 110 YCIOBUIO 3a7a-
YH, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33]1a4M MOJYYEHHBIN pe3yibTar.

DOyHKIUU

N300paxkaTh Ha KOOPIAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIIHE 3a/laHHBIM KOOpAMHATAM, JIy4H,
OTPE3KH, UHTEPBAJIbI, 3aAIUCHIBATH YHUCIOBBIE MPOMEKYTKH HA aIre0panyeckoM S3bIKE.

OtmeudaTh B KOOPAMHATHON IMIJIOCKOCTH TOYKH IO 33aJaHHBIM KOOPAWHATaM, CTPOUTH T'paduKu JIH-
HelHbIX QyHKUUN. CTpouTh rpaduk GyHKIMH Y = [X|.

OnuceiBaTh ¢ TOMOIMIBIO (DYHKIIMI MU3BECTHBIE 3aBUCHUMOCTH MEXIY BEIMYUHAMU: CKOPOCTh, BpeMs,
paccrosiHue, IIeHa, KOJIMYECTBO, CTOUMOCTb, TPOU3BOIUTENILHOCTD, BpeMs, 00bEM pabOTHI.

Haxonuth 3HaueHne GyHKINU TTO 3HAUEHUIO €€ apryMeHTa.

[Tonumats rpaduueckuii cocod npeacTaBIeHus U aHanu3a nHOpMaIuu, U3BJIeKaTh U UHTEPIIpE-
TUPOBATh HH(OPMALINIO U3 TPAPHUKOB peaNbHBIX MPOILIECCOB U 3aBUCUIMOCTEH.

K koHIiy oOyuenus B 8 kj1acce 00yJaroniuiicst mOIyduT CIEAYIOIINE IPeIMETHBIC PE3YIIbTaThI:

Yucsia 1 BbIYMCICHUSA

Hcnonp3oBarh HauajabHbIE MPEACTABICHUS O MHOXKECTBE JCUCTBUTEIBHBIX YHMCEN ISl CPAaBHEHUS,
OKpPYTJICHUS ¥ BBIYUCIICHUH, N300pakaTh ACMCTBUTEIbHBIC YHCIIA TOYKAMU Ha KOOPAWHATHON TIPSIMOM.

[IpuMeHsITh MOHATHE apU(PMETHYECKOTO KBAJPATHOTO KOPHS, HAXOIUTh KBaJgpaTHbIE KOPHH, UC-
MOJIb3YSl TPH HEOOXOJAMMOCTH KaJbKyJSTOp, BBIMONHITH MPE0oOpa3oBaHUs BHIPAKEHHUH, COAEpKAIIUX
KBaJpaTHbIE KOPHH, UCHOJIb3Ysl CBOMCTBA KOPHEH.



Hcnonp30Bath 3anucu OOJBUINX U MAJIBIX YHCEN C IIOMOLIBIO AECATUYHBIX ApoOeil U cTerneHei uuc-
na 10.

AJiredpanyecKkue BbIpaKeHHUs

[IpuMeHsTh TOHSATHE CTENIEHU C LIEJIBIM MTOKa3aTesIeM, BBIMOJIHATH MPeoOpa3oBaHus BbIpaKEHUH, CO-
JiepKaIlUX CTETIEHHU C LIE€JIbIM IIOKa3aTesIeM.

BEITIOJTHATE TOXKIECTBEHHBIE TPEOOPA30BaAHUS PAIIMOHATBHBIX BBIPAKCHUN HA OCHOBE IMPaBWII JICH -
CTBHH Ha/I MHOTOWICHAMH U aJIT€OpandecKuMH JIpOOsIMH.

PackmanpiBath KBaJpaTHBINA TPEXUWICH HA MHOKUTEIH.

[IpuMensTh peoOpazoBaHus BRIPAXKCHUMN ISl PEIICHUS Pa3JIMYHBIX 3a7a4 U3 MAaTEMAaTHUKH, CMEX-
HBIX NPEMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHusi U HepaBeHCTBA

Pemrate nuHeliHbIe, KBaJpaTHBIE YPAaBHEHUS U pallMOHAIBHBIC YpaBHEHUS, CBOJAIINECS K HUM, CH-
CTEMBI JIByX YPaBHEHH C IBYMsI I€PEMEHHBIMHU.

[IpoBOAMTH MpOCTENIINE UCCIEAOBAHNS YPABHEHUN U CUCTEM YPaBHEHUM, B TOM YHCIIE C IPUMEHE-
HUEM rpaHuecKux NpeICcCTaBlIeHUN (yCTaHaBIMBATh, UMEET JIM YpAaBHEHUE WJIM CUCTEMa ypaBHEHHUH pe-
IIEHUs, €CITH UMEET, TO CKOJIBKO, U IPOYEee).

[lepexouTh OT COBECHOM (OPMYIMPOBKH 3aJaud K €€ anredpandeckoi MOJENU ¢ MOMOUIBI0 CO-
CTaBJICHUs YPAaBHEHUS WJIM CUCTEMBI YpaBHEHUN, HHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3a/1a-
YU MOJYYEHHBIN pe3ybTar.

[IpuMeHsTh CBOMCTBA YHCIOBBIX HEPABEHCTB JIJIsi CPAaBHEHUS, OIICHKHU, PElIaTh JUHEHHbIE HEPABEH-
CTBa C OJIHOM MEPEeMEHHOMN U MX CHCTEMBI, JaBaTh I'paUyecKyr0 WIUTIOCTPAIMI0 MHOXKECTBA PEIICHUHN He-
paBEHCTBA, CUCTEMbI HEPaBEHCTB.

DOyHKIMU

[Tonumartp U UCMoNb30BaTh (YHKIMOHATIbHBIE TIOHATHUS U S3bIK (TEPMUHBI, CUMBOJIMYECKHE 0003Ha-
YeHHUs), OTPEAETATh 3HaueHHe (QYHKIUU 10 3HAYCHUIO apryMEHTa, ONPEeIeNaTh CBOMCTBa (PyHKIMU TO €&
rpaduky.

CtpouTts rpaduku d7eMeHTapHBIX QYHKIIUN BUIA:

y=k/x, y=x% y=x3y=|x|, y = VX, OIIHCBIBATb CBOICTBA YHCIOBON (QYHKIHH 110 ¢ rpaduKy.

K koniy o0yuenus B 9 ki1acce o0yJaromuiics MoayduT Ciaeayroire NpeAMETHbIE Pe3yIbTaThl:

Yucia 1 BBIYUCICHUSA

CpaBHUBATH U YIIOPSA0YMBATH PAIIMOHATILHBIEC U UPPALIMOHATILHBIC YHCIIA.

Boinonusate apudmernyeckue 1eHCTBUS € palliOHATLHBIMU YUCIIAMHU, COYETas YCTHBIE U MMUCbMEH -
HbI€ PUEMBI, BBITIOIHATH BHIYUCICHUS C UPPALIMOHATIBHBIMU YUCIIAMH.

Haxoauth 3HaueHus cTeneHe ¢ 1eIbIMU MOKa3aTeIsIMU U KOPHEH, BBIYUCISATH 3HAYCHHSI YUCIIOBBIX
BBIPKCHUH.

OKpyriaTh OeiCTBUTENbHBIC YUCIIA, BBIMOIHITh MPUKUAKY PE3yJIbTaTa BEIYMCICHUM, OLIEHKY YHCIO-
BBIX BBIPAKEHUI.

YpaBHeHNns U HEPaABEHCTBA

Pemats nuHeliHbIe U KBaIpaTHBIC ypaBHEHUS, ypaBHEHUS, CBOISIIMECS K HUM, IpOCTeHine qpoo- Ho-
palMoOHaNbHbIE YPABHEHUS.

Pemrate cucteMbl 1ByX TMHEHHBIX YPAaBHEHUH C IByMS IEPEMEHHBIMU U CUCTEMBI JIBYX YPaBHEHUH, B
KOTOPBIX OJIHO YPaBHEHUE HE SIBISICTCS TMHEHHBIM.

Pemathr TekcToBbIe 33amaun anredbpandeckuM CIOCOOOM C MOMOIIBIO COCTaBJICHUS YpaBHEHUS HIIU
CUCTEMBI IByX YPABHEHUH C IByMs IEPEMEHHBIMHU.

[IpoBOoAUTH MpoCTEiiIINE UCCAEAOBaHHS YPABHEHUN U CUCTEM YpaBHEHUH, B TOM YHCIIE C IPUMEHE-
HUEM rpaduuecKux MpeICTaBiIeHH (YCTaHABIMBATh, IMEET JIM YpaBHEHUE WM CHCTEMa ypaBHEHUH pe-
LIEHMS, €CIM UMEET, TO CKOJIBKO, U IIPOYEE).

Pematsr nuHeiHbIE HepaBEeHCTBa, KBaJIpaTHbIE HEPABEHCTBA, M300pakaTh pellieHHEe HEPABEHCTB Ha
YUCJIOBOU MPSMOM, 3alMChIBATH PEIIEHUE C TOMOIIbIO CHUMBOJIOB.



Pemate cuctembl JTMHENHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIIME KBAJIpaTHOE Hepa-
BEHCTBO, M300pakaTh PEIICHUE CUCTEMBbl HEPABCHCTB HA YUCIIOBOU MPSMOH, 3aUCHIBATH PEIICHUE C TO-
MOIIIbIO CHUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IPU PELICHUU PA3JIUYHBIX 3a7a4.

DOyHKUMA

Pacnio3znaBath (hyHKIMH U3y4eHHBIX BUIOB. [I0Ka3pIBaTh CXeMAaTHUECKU PACIIONIOKCHHIE HA KOOPIH -

HATHOM TIOCKOCTH rpadMKoB GyHKIMN Buaa: Y = KX,
y=kx+b, y=kix,y=ax®+ bx+c,y=x3 y=1x, ¥ = |X|, B 3aBECEMOCTH OT 3HaueHHi KO>(dH-
LIUEHTOB, OIIMCHIBATH CBOMCTBA (PYHKIUH.

CtpouTh M M300pakaTh CXEeMaTHYECKU TpauKH KBAaIPAaTUYHBIX (DYHKIMI, OMHUCHIBATH CBOWCTBA
KBaJIpaTUUHBIX QYHKIUI M0 UX rpadukam.

Pacnio3znaBath kBagpatuyHyro (QyHKIHUIO 110 (GOopMyJie, IPUBOAUTH IPUMEPHI KBaAPATUUHBIX (YHK-
LUH U3 peabHON KU3HU, PU3NKH, TEOMETPUH.

YucioBbie 0CI€10BATEIbHOCTH U IPOTPECCHH

Pacnio3naBath apumMeTnyecKyro U reOMETPHUECKYIO IPOTPECCUU MPHU Pa3HBIX crloco0ax 3aaHusl.

BbInoyHATE BBIUKCICHUS ¢ UCTIOJIB30BaHUEM (GOPMYI N-To YieHa apupMeTUIeCKON U reoMeTprye-
CKOM IIPOTPECCH, CYMMBI IIEPBBIX N YJIECHOB.

N300paxkaTh 4eHbl MOCIeI0BAaTEIbHOCTH TOUKAMU Ha KOOPIMHATHON MJIOCKOCTH.

Pemats 3a1auu, cBsi3aHHBIE C YUCIOBBIMU TMOCIEI0BATEIBHOCTIMY, B TOM YHCJIE 3a/1a4H U3 peallb-
HOM JKM3HH (C UCTIOJIb30BAHUEM KAJIbKYIATOPA, IUPPOBBIX TEXHOIOTH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC

KoanuecTBo yacoB
Ne HanmeHnoBaHue pa3iesioB U TeM JyiekTpOHHBbIE (LM(POBHIE)
/n | NporpaMmsl Bcero Kounrp.pad Ilpakr.pad o0pa3oBaTeJibHbIE pecypChl
OTBbI OTBI
1 Uucna u Beruucienus. Panyonans- o5 9 bubnuorexa [JOK
HBIC YHCIIa https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
2| AnrcbpauticcKue BhpaKCeHI 27 2 https://m.edso0.ru/7f415b90
bu6mmoreka [{OK
3 | YpasHCHUs H HCPABCHCTBA 20 1 https://m.edso0.ru/7f415b90
bu6mmoreka [{OK
4 | Koopaunatst u rpapuku. @yniwm | 24 1 https://m.eds00.ru/7f415b90
bu6morteka [IOK
5 | losTopenue u 060bmenne 6 1 https://m.edso00.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I1O 102 7 0
I[TPOT'PAMME
8 KJIACC
KounvecTBo yacoB
Ne HaumeHnoBaHue pa3iesioB U TeM IpakTHye- nexkTpoHHbIe (UG pPOBHIE) 00-
n/m | mporpaMmsel Bcero Kon- ckue pa6o- pasoBaTe/ibHbIe pecypchbl
TPOJBbHBIC
ThI
padoThI
1 Yyucia u Beruncienus. Ksag- 15 1 bu6moreka [IOK
paTHbIC KOPHH https://m.edsoo.ru/7f417af8
5 Yucna u BeruncieHus. CTerneHb 7 bu6moreka [IOK
C LIEIBIM [IOKa3aTeNIeM https://m.edsoo.ru/7f417af8
3 AnreOpaniyeckue  BBIPaKCHUS. 5 1 bubnuorexa [JOK
KBaapaTHbIii TpEXUiIcH https://m.edsoo.ru/7f417af8
4 AnreOpanvecKre BEIPKCHHSL. 15 1 bubnuorexa [JOK
Aunrebpandeckast 1poob https://m.edsoo.ru/7f417af8
5 YpaBHEHUs 1 HEPABEHCTBA. 15 1 bubnuorexa [JOK
KBaapaTHble ypaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBuenus u HepaBeHcTBa. Cu- bu6mmnorexa LIOK
6 . 13 1
CTEMBI YpaBHCHUI https://m.edsoo.ru/7f417af8
2 YpaBHeHus 1 HepaBeHCTBa. He- 12 1 bubnuoreka [JOK
paBeHCTBa https://m.edsoo.ru/7f417af8
3 o 0 5 bubmuoreka [JOK
YEICIHH- CHORHBIC HOHHA https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
9 ) 4 9
yukui. HenoBsie GymKuiH 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 HosTopenne i obobuwere 0 L https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO HACOB 3 0
10 ITPOT'PAMME 102
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9 KJIIACC

KoauuecTBO 9acoB

Ne HaumeHoBaHue pa3iesioB u Kon- DJieKTpOHHbBIE (LM(pPoBbIE) 00-
n/n TeM NMPOrpaMMbI Bcero | TpoJn- Tpakcru- pa3oBaTe/ibHbIE pecypchl
yeckue
g(l:;ilpa- padoThI
1 [IoBTOpEHNE OCHOBHBIX NOHATHN 9 1 bubnuorexa [IOK
Y METOJIOB KYpCOB 7 U 8 KJIaccOB https://m.edsoo.ru/7f43736¢
5 Yucna v Beruncnenus. [en- 9 1 bubnuoteka [JOK
CTBHUTEJIbHBIC YUCIIA https://m.edso0.ru/7f419d08
3| Vmsemcomonnepouens | 14| 1 biiorera L1OK
N https://m.edso0.ru/7f419d08
HOU
4 VYpaBHEHMSI U HEPABEHCTBA. 14 1 bubnuorexa [JOK
Cucrembl ypaBHECHUIT https://m.edsoo.ru/7f419d08
5 VYpaBHEHMS U HEPABEHCTBA. 16 1 bubnuorexa [JOK
HepaBencraa https://m.edsoo.ru/7f419d08
bubnuoreka [JOK
6 Oy 16 1 om0 MUTEE108
7 YucnoBbie NOCIEA0BATEIBLHO- 15 1 bu6moreka [IOK
CTH https://m.edso0.ru/7f419d08
3 [ToBTOpenue, 0600IICHNE, CH- 18 1 bu6moreka [IOK
CTEMAaTHU3ALMs 3HAHUU https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 8 0

I[TPOTPAMME

111



https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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IHOYPOYHOE INTAHUPOBAHHUE 7 KJIACC

KoanuecTBo 4yacoB Hata
Ne usyue
Tema ypoka JJIeKTpOHHbIe N (poBbIe
n/n Bcero | K.pa6. [[Ip.pa6. ue-
st o0pa3oBaTte/ibHbIE pecypchl
1 [TonsaTue paroHaIBLHOTO YKCTIa 1
) Apudpmernueckue AeHCTBUS C paLnuo- 1
HaJTBHBIMU YHCIIAMU
3 Apudpmernueckue AeHCTBUS C paliuo- 1
HaJTBHBIMU YHCIIAMU
4 Apudmernueckue 1eHCTBUS C paluo- 1
HaJTBbHBIMU YHCIIAMHU
5 Apudmernueckue 1eHCTBUS C paluo- 1
HaJTBbHBIMU YHCIIAMHU
6 Apudmernueckue IeHCTBUS C paluo- 1
HaJTBbHBIMU YHCIIAMU
7 CpaBHeHUe, yIIOPSAI0YUBAHUE PAITHO- 1
HaJTBHBIX YUCEI
8 CpaBHeHUe, yIIOPSAI0YUBAHUE PAITHO- 1
HaJIBHBIX YUCEI
9 KonTponsnas pabora Nel 1 1
Bxo1HOM KOHTPOJIb
10 CreneHb ¢ HATypaTbHBIM MOKA3aTeIeM 1 https://m.edsoo.ru/7f4211de
11 CTeneHb ¢ HaTYpaIbHBLIM ITOKA3aTENeEM 1 https://m.edsoo.ru/7f421382
12 CTenenb ¢ HATYpaIbHBIM ITOKA3aTENEM 1 https://m.edsoo.ru/7f42154e
13 CTeneHb ¢ HaTYpaIbHBLIM ITOKA3aTENeEM 1 https://m.edsoo.ru/7f4218be
14 CreneHb ¢ HATYpaIbHBLIM IIOKA3aTENeEM 1
15 Pemenne oCHOBHBIX 3a7a4 Ha npobu, 1
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH
16 Pemenne oCHOBHBIX 3aa4 Ha npobu, 1
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH
17 Pemmenne 0CHOBHBIX 3a7a4 Ha npoou, 1
MIPOLIEHTHI U3 PEAIbHON MPAKTUKH
18 Pemmenne 0CHOBHBIX 3a7a4 Ha npobu, 1
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKU
19 [Ipu3Haku 1eIMMOCTH, PA3JI0KEHHS Ha 1
MHOKHUTEIH HAaTypaIbHbBIX YUCEI
20 [Ipu3Haku 1eTMMOCTH, Pa3IoKEeHHS Ha 1
MHOKHTETN HATYPaIbHBIX YUCEI
21 Peanbnbie 3aBucumoctu. [Ipsamas u 1
oOpaTHast MPOMOPIIUOHAIBHOCTH
29 Peanbnbie 3aBucumoctu. [Ipsamas u 1
oOpaTHas MPOMOPIIUOHATBHOCTH
23 Peanbnbie 3aBucumoctu. [psamas u 1
oOpaTHast MPOMOPIIUOHATBHOCTH
24 Peanbnbie 3aBucumoctu. [psamas u 1
oOpaTHast MPOMOPIUOHATBHOCTH



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

KonTtponsHas pabora 2 no reme "Pa-

25 r 1
[IHOHAJIbHBIC YHCITa

26 ByKkBeHHBIC BBIPAKCHHUS 1 https://m.edsoo.ru/7f41feec
27 DopMyIibl 1
28 DopmyIbl 1
29 [Tepemennbie. JIomycTUMBIE 3HAYCHHS 1

HEPEMEHHBIX

HpUeOGpazoBaHHe OYKBEHHBIX BBIpaXKe- BuGmmorexa ITOK
30  |HwMif, pacKpbITHE CKOOOK U MPHUBEICHHE 1 httos://m.ed I7EALfaf

MOJOOHBIX CIaraeMbIX pS-//m.edso0.ru afa
3 e et et mpmereme | 1 BuGmnorera LIOK

TOTOBHBIX CTAraeMBIX https://m.edsoo.ru/7f41fd70

[IpeoOpa3oBaHre OYKBEHHBIX BbIpaxe-
32 |uwmil, pacKpbITHE CKOOOK M ITPUBEICHHE 1

MOJJOOHBIX CIIaraeMbIX

[IpeoGpa3oBanne OyKBEHHBIX BbIpake-
33 |Hwmil, pacKpsITHE CKOOOK U MPUBEICHUEC 1

MOJOOHBIX ClIaraeMbIX
34  CBOMCTBA CTENCHH C HATYPATLHBIM I10KA- 1 bubnnorexa [TOK

3aTeNneM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHHN C HATYPATbHBIM 1 bubmorexa IIOK

HoKa3aTeineM https://m.edsoo.ru/7f42154e

36 KonTtponsHas pabora 3 1 https://m.edsoo.ru/7f4218be
37 MHorousIeHbI 1 https://m.edso0.ru/7f42276e
38 MHorousIeHbI 1 https://m.edso0.ru/7f422930
39 |CroKcHUE, BEIMATAHNE, YMHOKEHNC 1 bubnnorexa [IOK

MHOTOYWICHOB https://m.edsoo.ru/7f422af2
40 |CooXKeHue, BEIMUTAHHE, YMHOKCHHE 1 bubmoreka LIOK

MHOTOYWICHOB https://m.edsoo.ru/7f422cc8
41 | CuOXcHME, BEIMUTAHNE, YMHOKCHHE 1 bubanorexa [IOK

MHOTOYWICHOB https://m.edsoo.ru/7f422fca
42 CrnosxeHue, BBIUUTAaHUE, YMHOKEHUE 1 bubnuorexa [IOK

MHOTOYJICHOB https://m.edso0.ru/7f423182
43 DopmyJIbl COKPALIEHHOTO YMHOKEHHUS 1 https://m.edsoo.ru/7f42432a
44 @DopMyITbl COKPAIIEHHOTO YMHOKEHHUS 1 https://m.edsoo.ru/7f42464a
45 @DopMyITbl COKPAIIEHHOTO YMHOKEHHUS 1 https://m.edsoo.ru/7f424c12
46 ®opMybl COKpPALIEHHOTO YMHOXKEHHS 1 https://m.edsoo.ru/7f424fd2
47 ®opMybl COKPAIEHHOTO YMHOXKEHHS 1 https://m.edso0.ru/7f4251d0
48 PasnoxeHre MHOTOWIEHOB HAa MHOYKHUTE- 1 bubnuorexa [IOK

m https://m.edsoo.ru/7f423312
49 PaznosxeHre MHOTOYJIEHOB HA MHOKHUTE- 1 bubnuorexa [IOK

m https://m.edsoo.ru/7f4237fe
50 PaznosxeHre MHOTOYJIEHOB HA MHOKHUTE- 1 bubnuorexa [IOK

m https://m.edsoo.ru/7f4239de
51 | PasnoxkeHure MHOTOYJIEHOB Ha MHOKHTE- 1



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
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https://m.edsoo.ru/7f421382
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https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
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JIN

KonTtponsHas pabora 4 o teme "An-

52 " 1
reOpandeckre BHIPaKECHUS
53 | YPaBHCHHE, NIpaBHIIa peoOpa3oBaHust 1
ypaBHEHUSI, PABHOCHIIBHOCTh YPaBHECHUI
54 JInHelHOe ypaBHEHHUE C OJHOM ITepeMEH- 1
HOU, pPEILLICHNE JIMHENHBIX YPaBHECHUN
55 |/IMHEHHOE ypaBHEHHUE C OZHOH epeMeH- 1 bubmoreka [IOK
HOM, pelIeHne JIMHCHHBIX YPaBHEHHMA https://m.edso0.ru/7f420482
56 JInnelHOE ypaBHEHUE C OAHOU IIEPEMEH- 1
HOU, pEIlICHNE JJMHENHBIX YPAaBHECHUN
o7 Pemienue 3a/1a4 ¢ IOMOIIBIO ypaBHEHUI 1 https://m.edsoo.ru/7f42064e
58  |Pemenwue 3a1a4 ¢ IOMOIIBIO yPABHEHUM 1 https://m.edso0.ru/7f420806
59  |Pemenwue 3a1a4 ¢ TOMOMIBIO yPABHEHUM 1 https://m.edsoo.ru/7f4209a0
60  |Pemenue 3a1a4 ¢ IOMOIIBIO yPABHEHUM 1 https://m.edsoo.ru/7f420e6e
61 |/TMHEHHOE ypaBHEHHE C ABYMsl [IGDEMEH- 1 bubanorexa [IOK
HBIMU U €ro Tpaduk https://m.edsoo.ru/7f427¢c32
6o |/IMHEHHOE ypaBHEHNE C ABYMsI [IGDEMEH- 1 bubnnorexa [TOK
HBIMH U €ro Tpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema nBYX JTUHEHHBIX YPaBHEHUH C 1 bu6moreka [IOK
JBYMsI IEPEMEHHBIMHU https://m.edsoo.ru/7f42836¢
64 CucreMa ABYX JTMHEUHBIX YPABHEHUN C 1
IBYMSI TIEPEMECHHBIMH
65 CucreMa ABYX JTMHEUHBIX YPABHEHHM C 1
IBYMSI TIEPEMEHHBIMH
66 CucreMa ABYX JTMHEUHBIX YPABHEHUN C 1
IBYMSI TIEPEMECHHBIMH
67 Pelienue cucTeM ypaBHEHUA 1 https://m.edsoo.ru/7f4284de
68 Pelienre cucTeM ypaBHEHMA 1 https://m.edsoo.ru/7f42865a
69 Pelienue cucTeM ypaBHEHUA 1 https://m.edsoo.ru/7f4287d6
70 Pewrenue cucrem ypaBHeHU 1
71 Pelienue cucTeM ypaBHEHUM 1
79 KonTposbHas pabora 5 mo reme "Ju- 1 bubaunorexa [IOK
HeliHbIe ypaBHEHUS" https://m.edsoo.ru/7f421044
73 KoopauHara TOUKH Ha OpsAMOM 1 https://m.edsoo.ru/7f41de76
74 YucnoBbie MPOMEKYTKU 1 https://m.edsoo.ru/7f41dff2
75 YHCIIOBBIE IPOMEKYTKH 1
76 PaccTosiHre MeX Ty IByMs TOUKAMH 1
KOOPAMHATHOU MPSAMOMN
77 PaccTosiHre MeX Ty IByMs TOUKAMH 1
KOOPAMHATHOU MPSAMON
78 HpsmoyrozbHas cHeTema KoopHaT 1 https://m.edsoo.ru/7f41el6e
Ha [UIOCKOCTH
79 [IpsiMoyrospHas cCUCTEMa KOOPUHAT 1 bubuoreka [IOK
Ha IIOCKOCTH https://m.edsoo.ru/7f41e42a
80 ITpumeps! rpadukoB, 3a1aHHBIX (Op- 1 bubnuoreka [IOK



https://m.edsoo.ru/7f420482
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MYyJIaMH https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpaduKoB, 3a1aHHBIX Qop- 1 bubmoreka LIOK
MYyJIaMH https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpaduKoB, 3a1aHHBIX GOp- 1
MYyJIaMH
83 YreHnue rpaKoOB peaabHBIX 3aBUCH- 1 bubnuorexa [IOK
MocCTel https://m.edsoo.ru/7f41ea24
84 Yrenue rpadMKOB peaibHbIX 3aBHCH- 1
MOCTEMN
85 [MousTHE QyHKIUH 1 https://m.edsoo.ru/7f41ef06
86 I'padux Gyaxmmm 1
87 CaoiicTBa QpyHKIMII 1 https://m.edsoo.ru/7f41f078
88 CaoiictBa (hyHKIMI 1 https://m.edsoo.ru/7f41flfe
89 JIuneitHas GyHKIHs 1 https://m.edsoo.ru/7f427282
90 JluneitHas GpyHKIHsI 1 https://m.edsoo.ru/7f427412
gp | [llocTpocHne rpaguia mHHCHHOIN 1 https://m.edsoo.ru/7f426d1e
byHKIIN
[TocTpoenne rpaduka TuHEHHOM
92 1
byHKIIN
93 I'padux pyaxmmm y =[X| 1
94 ['paduk GpyHknum y =|x| 1
o KonTponpnas paq(?om 6 cgo TeMe ""K/o- . Bu6morexa LIOK
%pHHHaTHvH TPADMEH. = YHKINH https://m.edsoo.ru/7f41f50a
CepocCHiicKasi pOBEpOYHas paboTa
9 | Hrorosas kontpoubHas pabota 7/ Bee- 1 bubimoreka [LIOK
poccuiickas mpoBepoYHas pabora https://m.edsoo.ru/7f429c6c
97 [ToBTOpEHHE OCHOBHBIX TIOHSTHI U METO- 1
JIOB Kypca 7 kjiacca, 0000IIeHne 3HaHu|
gg [IOBTOpEHHE OCHOBHBIX IOHATHIT M METO- 1 bubmoreka LIOK
JIOB Kypca 7 Kiacca, 00001eHre 3HAHH https://m.edsoo.ru/7f429f32
g9 IoBTOpEHHE OCHOBHBIX NIOHSTHIA U METO- 1 bubnnorexa LIOK
JI0B Kypca 7 Kiacca, 00001IeHre 3HAHHI https://m.edsoo.ru/7f42a0e0
[ToBTOpEHNE OCHOBHBIX TIOHSTHI U METO-
100 " 1
JIOB Kypca 7 kiacca, 00001ieHue 3HaHui
[ToBTOpEHHE OCHOBHBIX IIOHATHIA U METO- bu6mmorexa LIOK
101 9 1
JI0B Kypca 7 Kiacca, 00001IeHre 3HAHHI https://m.edsoo.ru/7f42a27a
102 IToBTOpEHNE OCHOBHBIX IIOHATHI U METO- 1 bubnnoreka LIOK
JIOB Kypca 7 kiacca, 0000IIeHre 3HAaHHUH https://m.edsoo.ru/7f42a900
OBHIEE KOJIMYECTBO YACOB IT1O 102

I[TPOIT'PAMME
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8 KJIACC

Ne

KoanuecTrBo ua-

COB

DJIeKTpOHHbIe N (poBbIE

n/m | Tema ypoka flata oOpa3oBaTebHbBIE pecyp-
Bceero K.  [Ip. ChI
pa6. pao.

1 KBanpaTHblii KOpeHb U3 Yncia 1 https://m.edsoo.ru/7f42d452
2 | IlousTre 00 MppAOHATIBHOM YHCIIC 1 https://m.edsoo.ru/7f42eaaa
3 JlecsiTHYHBIE TIPUOITHKEHUS UPPATHOHATBHBIX YKCET 1
4 JlecsiTHYHBIE TIPUOIIHKEHUS UPPATHOHATBHBIX YKCET 1
5} JleficTBUTENbHBIE YUCIIA 1
6 | CpaBHEHHE NEHCTBUTEIBHBIX YHCE 1
7 CpaBHeHHE IEHCTBUTENIBHBIX YHCET 1
8 Apudmernueckuil KBapaTHbIN KOPEHb 1
9 YpaBHeHHE BHA X2 = & 1
10 | CgoiicTBa apu(pMETHUECKUX KBAJIPATHBIX KOPHEH 1 https://m.edsoo.ru/7f42d862
11 | CgoiicTBa apu(pMETHUECKUX KBAJPATHBIX KOPHEH 1 https://m.edsoo.ru/7f42d862
12 [IpeoOpa3oBaHue YUCIOBBIX BRIpKEHHH, coaepKa- 1 bubnuoreka [JOK

[IUX KBAJPATHbIC KOPHU https://m.edsoo.ru/7f42dd26
13 [IpeoOpa3oBaHue YUCIOBBIX BBIpAXKEHHH, coaepKa- 1 bubnuoreka [JOK

IIUX KBAJPATHbIC KOPHU https://m.edsoo.ru/7f42ded4
14 [IpeoOpa3oBaHue YUCIOBBIX BBIpAXKEHHH, coaepKa- 1 bubnuoreka [JOK
[IMX KBAJPAaTHbIC KOPHU https://m.edsoo.ru/7f42e0be

15 KonTpossHast pabora 1 1 https://m.edsoo.ru/7f42e262
16 CTernensp ¢ HEeNpIM ITOKa3aTelIeM https://m.edsoo.ru/7f4354a4

CrannmapTHas 3amuch 9ucia. PazMepbl 00bEKTOB OKPY-
17 PKaIoLLEro Mupa (OT ArIeMEHTapHBIX YaCTHUIL O KOCMHU- 1 bubnuorexa [JOK

YEeCKUX 00BEKTOB), [UIUTEIILHOCTH MTPOIECCOB B OKPY- https://m.edso0.ru/7f436098

KAOIIEM MHPE
18 | CBolicTBa CTENEHHU C LEIBIM MMOKA3ATEIEM 1 https://m.edso0.ru/7f435648
19 | CBoiicTBa CTENEHHU C LETBIM MMOKA3ATEIEM 1 https://m.edso0.ru/7f435648
20 | CBolicTBa CTENEHU C LEIBIM IIOKA3aTENEM 1 https://m.edso0.ru/7f435648
21 | CBolicTBa CTENEHU C LEIBIM ITOKA3aTEIEM 1 https://m.edsoo.ru/7f43599a
22 | CBolicTBa CTENEHHU C LEBIM II0KA3aTeIeM 1 https://m.edsoo.ru/7f435ed6
23 KBanpartHplii TpéxdiieH 1
24 KBanpartHplii TpéxdiieH 1
25 | Pa3zjokeHHe KBAJAPaTHOTO TPEXUIEHA HA MHOXKHTEIIN 1 https://m.edsoo.ru/7f42fd38
26 Pa3jo)keHHe KBaJAPAaTHOrO TPEXUIEHA HA MHOXKHTEIN 1 https://m.edsoo.ru/7f42fd38
27 Eg:;g;f;g;ﬂé z;ict);aeﬁ"no TeMan * CTeneHH. 1 1 https://m.edsoo.ru/7f42ec80
28 |AnreOpamueckas IpoOb 1 https://m.edsoo.ru/7f430382
29 JlomycTUMBbIE 3HAUCHHS TIEPEMEHHBIX, BXOIAIIUX B 1

anreOpanyecKue BhIPAKECHUSI
30 JIomycTUMBIEC 3HAUCHHS TIEPEMEHHBIX, BXOIANINX B 1

anreOpanyecKue BhIPaKEHUS
31 |OcHOBHOE CBOICTBO aredpandeckoii Jpoou 1 https://m.edso0.ru/7f4308e6
32 Coxkparmienne qpobeit 1 https://m.edsoo.ru/7f430a8a
33 Coxkparmienue qpobeit 1 https://m.edsoo.ru/7f430f44
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34 Coxkparienue qpobeit 1 https://m.edsoo.ru/7f430f44
35 CrnosxeHue, BBIYUTaHUE, YMHOKEHUE U JICTICHHUE are0- 1 bubnmoreka [JOK
pandeckux apooeit https://m.edsoo.ru/7f43128c
36 CrnoxeHue, BBIUNTaHUE, YMHO)KEHHUE U JIeIeHUE anre0- 1 bubnuorexa [JOK
pandeckux apooeit https://m.edsoo.ru/7f4315c0
37 CnoxeHue, BBIYUTAaHUE, YMHOXKCHHUE U JCJICHUE aJl- 1 bubnnoreka [IJOK
reOpandeckux Japooeit https://m.edso0.ru/7f4318c2
38 CnoxeHue, BBIYUTAaHUE, YMHOXKCHHUE U JICJICHUE aJl- 1 bubnuorexa [JOK
reOpanveckux apooeit https://m.edsoo.ru/7f431a20
39 [IpeoOpazoBanue BEIpaXKEHUH, COAEPIKAIINX aJTre0- 1 bubnuorexa [JOK
pandeckue qpoou https://m.edsoo.ru/7f43259c
40 [IpeobpazoBanue BEIpaXKEHUH, COAEPIKAIINX aJITre0- 1 bubnuorexa [JOK
pandeckue qpoodu https://m.edsoo.ru/7f432736
41 [IpeoGpa3oBanHue BeIpaxXeHUH, COAEPIKALIUX aITe0- 1 bubnuorexa [JOK
pandeckue qpoou https://m.edsoo.ru/7f432736
42 KonTtponeHast padora 3 o reme "Anredpandeckas 1 bubnuorexa [JOK
apo0On" https://m.edso0.ru/7f431d36
43 KBanpaTtHoe ypaBHEHHE 1 https://m.edsoo.ru/7f42eela
44 HemnonHoe kBaapaTHOE ypaBHEHHE 1 https://m.edsoo.ru/7f42eela
45 HenonHoe kBagpaTHOE ypaBHEHHE 1 https://m.edsoo.ru/7f42eela
46 dopmyia KOpHEH KBaIPaTHOTO YPABHEHHSI 1 https://m.edsoo.ru/7f42f158
47 dopmyra KOpHEH KBaIpaTHOTO YpaBHEHHUS 1 https://m.edsoo.ru/7f42{3f6
48 dopmyra KOpHEH KBaJPaTHOTO YPaBHEHHUS 1 https://m.edsoo.ru/7f42f5a4
49 Teopema Buera 1 https://m.edsoo.ru/7f42fef0
50 Teopema Buera 1 https://m.edsoo.ru/7f430076
51 Perrenne ypaBHEHHMIA, CBOIAIINUXCS K KBAJAPATHBIM 1 https://m.edso0.ru/7f43c542
52 Perrenne ypaBHEHHMIA, CBOAAIINUXCS K KBAJAPATHBIM 1 https://m.edsoo.ru/7f43c3d0
53 [TpocrTeiimre ApoOHO-paIHOHAIBHBIC YPaBHEHHS 1 https://m.edsoo.ru/7f4328¢c6
54 [Tpocrteiimre ApoOHO-paIHOHAIBHBIE YPaBHEHHS 1 https://m.edsoo.ru/7f432b6e
55 Penienne TeKCTOBBIX 3a/1a4 C MOMOIIBIO KBaJPATHBIX 1 bu6mmoreka [JOK
ypaBHEHHUI https://m.edsoo.ru/7f42f75¢c
56 Penienne TeKCTOBBIX 3a/1a4 C MOMOIIBIO KBaJPATHBIX 1 bu6mmoreka [JOK
ypaBHEHHUI https://m.edsoo.ru/7f42f8f6
57 KontponbHas padora 4 o teme "KBaaparHsie 1 bubnunoreka [JOK
ypaBHeHUs" https://m.edsoo.ru/7f4301f2
JluneitHOe ypaBHEHHE C IBYMS [IE€PEMEHHBIMU, €T0
58 rpaduk, mpuMepsl pelieHus: ypaBHEHHH B IEJIbIX YHC- 1
nax
JluneiHOe ypaBHEHHE C IBYMS [IE€PEMEHHBIMU, €T0
59 rpaduk, mpuMepsl perieHus ypaBHEHHH B IENIbIX YHC- 1
ax
JIuHeitHOe ypaBHEHUE ¢ ABYMsI IEPEMEHHBIMHU, €TO
60 rpaduk, mpuMepsl perieHus ypaBHEHHH B IENIbIX YHC- 1
ax
61 PelreHne cucreM IByX JTMHENHBIX YPAaBHEHUN C IBYMS 1
IepEMEHHBIMHU
62 Peurenne cucreM AByX JIMHEWHBIX YPABHEHUN C IBYMS 1
MIepEMEHHBIMHU
63 Peurenne cucreM AByX JIMHEWHBIX YPABHEHUN C IBYMS 1

MCPpEMCHHBIMU
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IIpuMepsl pelIeHNs CUCTEM HEJIMHEWHBIX YPaBHEHUN

64 1
C ABYMsI IEPEMEHHBIMU
65 IIpuMepsl pelIeHNs CUCTEM HEJIMHEWHBIX YPAaBHEHUN 1
C ABYMsI IEPEMEHHBIMU
T -
G5 | ot o cioten, e ypasneni & wen 1 BuGmorexa LIOK
P P Y https://m.eds00.ru/7f43d6d6
MePEeMEHHBIMU
I'papmyecka eprpera aBHE c e-
67 ngg)}?}?LIJHﬂHH;ZTperEn;{HeP;IzE( %aggangBﬁiyr;m 1 bubmorexa HOK
https://m.edsoo.ru/7f43d6d6
MIEPEeMEHHBIMU
68 Pemienne TekCTOBBIX 33124 € IOMOILBIO CUCTEM YpaB- 1
HEHUI
69 Pemienne TekCTOBBIX 33124 ¢ MIOMOILBIO CUCTEM YpaB- 1
HEHHI
70 | KonTponbHas padota 5 1
71 | YucnoBble HEpaBEHCTBA U UX CBOMCTBA 1
72 | UncnoBble HEPaBEHCTBA U MX CBOMCTBA 1
73 | HepaBeHCTBO ¢ OJTHOM TIEPEMEHHOM 1
74 JInHeliHbIe HEpaBEHCTBA C OJTHOM IEPEMEHHON U UX 1 bubmuorexa [JOK
pelieHue https://m.edsoo.ru/7f42c692
75 JInHeliHbIe HEpaBEHCTBA C OJJTHOM IEPEMEHHON U UX 1 bubmuorexa [JOK
pelieHue https://m.edsoo.ru/7f42c840
76 JInHeliHbIE HEpAaBEHCTBA C OJJHOW IEPEMEHHOM 1 UX 1
pelieHue
77 CucTeMbl JIMHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOU 1 bubmuorexa [JOK
1 UX peIIeHne https://m.edsoo.ru/7f42cb88
78 CucTeMbl TMHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOU 1 bubmuorexa [JOK
1 UX pEIIeHne https://m.edsoo.ru/7f42cd2c
79 CucTeMbl TMHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOU 1
U UX pellieHne
80 W300pakeHue pelieHus JJMHEHHOro HEPaBeHCTBA U UX 1 bubnuorexa [JOK
CHCTEM Ha YKCJIOBOM MPSIMOI https://m.edsoo.ru/7f42c9e4
81 N3o0paxeHue pereHus JMHEHHOTO HEPaBEHCTBA U UX 1 bubnuoreka [JOK
CHCTEM Ha YKCJIOBOM MPSIMOI https://m.edsoo.ru/7f42c9e4
82 KonTtponsHas pabota 6 no remam "HepaBenctsa. Cu- 1
CTEMbI ypaBHEHUN"
83 [MousTHe QyHKIUH 1 https://m.edso0.ru/7f433c12
84 OO6utacTh onpeieNieHrsI 1 MHOKECTBO 3HAYCHHI 1 bu6mmoreka [JOK
byHKIMH https://m.edsoo.ru/7f433d84
85 CrniocoOsl 3a1anus QyHKIMIMA 1
86 I'paduk pynkIIUN 1
87 CBoiicTBa (yHKIMH, UX OTOOpakeHHe Ha rpaduke 1
88 UreHue 1 noctpoeHue rpagukoB GyHKIUHA 1
89 [Tpumeps! rpadukoB HyHKIHIA, OTpaKAIOIIUX pe- 1
aJbHBIE MPOLIECCHI
90 OYHKIHMH, OTTMCHIBAIOIINE MPSIMYIO U 00paTHYIO 1 bubnunoreka [JOK
IPONOPIMOHANIEHBIE 3aBUCMOCTH, X TpauKH https://m.edsoo.ru/7f434bbc
91 I'unep6ona 1
92 I'unep6ona 1 https://m.edsoo.ru/7f4343e2
93 I'paduk GysKIUM y = X2 1 https://m.edso0.ru/7f434572
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OyaKImMK y =X?, ¥y = X3, y = VX, Y = |x|; rpaduye-

94 . o 1 https://m.edsoo.ru/7f434d38
CKO€ pEelLICHNE YPaBHEHUIN U CUCTEM ypaBHEHUI
[ToBTOpEHNE OCHOBHBIX IOHATUN U METOJIOB KYpCOB /
9% |ud Knall)CCOB 00001IeHNe 3HaHMIA / BCCp(I)[CCHﬁ}(’)II)(aSI 1 bubmorexa HOK
’ https://m.edsoo.ru/7f4371aa
npoBepoyHasi pabora
96 Hrorosas koHTpoJibHAst pabota 7 / Beepoccuiickas 1 bubnuorexa [JOK
npoBepoYHasi padboTa https://m.edsoo.ru/7f434eb4
97 [ToBTOpEHNE OCHOBHBIX IOHATUN U METOJIOB KYpPCOB / 1
H 8 Ki1accoB, 00001IeHEe 3HAHUI
98 [loBTOpEHNE OCHOBHBIX IOHATUN U METOJIOB KYpCOB / 1 bubnuorexa [JOK
1 8 KaccoB, 00001eHre 3HAHUI https://m.edsoo.ru/7f43736¢
99 [loBTOpEHNE OCHOBHBIX IOHATUN U METOJIOB KYpCOB / 1 bubnuorexka [JOK
U 8 KJ1accoB, 00001IeHNEe 3HAHUIT https://m.edsoo.ru/7f437510
100 [ToBTOpEHNE OCHOBHBIX NOHATUN U METOJIOB KYpCOB / 1 bubnuoreka [JOK
1 8 KaccoB, 00001IeHre 3HAHUI https://m.edsoo.ru/7f4376b4
101 [ToBTOpEHNE OCHOBHBIX IOHATHI U METOJIOB KypCOB 1 bubnuoreka [JOK
7 u 8 xmaccoB, 00001IEHNE 3HAHUI https://m.edsoo.ru/7f436b88
102 IToBTOpEHNE OCHOBHBIX IOHATUI U METOJ0B KYpPCOB 1 bubnuoreka [JOK

7 u 8 Ki1accoB, 0000IIEHNE 3HAHUN

https://m.edso00.ru/7f437858

OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME
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9 KJIACC

e Kosmmiecrso DJIeKTPOHHBIE
11/_11 Tema ypoka Jacos ara| nudposbie
Bceero K.pa6.| Ip. o0pa3oBaTe/ibHbIE
pao. pecypchl
1 [ToBTOpEHNE OCHOBHBIX IOHATUI U METOJOB KYp- 1
COB 7 U 8 K1accoB
5 [ToBTOpEHNE OCHOBHBIX IOHATUI U METOJOB KYp- 1 bubnuorexa [JOK
coB 7 1 8 Ki1accoB https://m.edsoo.ru/7f43736¢
3 [ToBTOpEHNE OCHOBHBIX IOHATUI U METOJOB KYp- 1 bubnuorexa [JOK
coB 7 1 8 KI1accoB https://m.edsoo.ru/7f437510
4 [ToBTOpEHNE OCHOBHBIX NOHATUI U METOJOB KYp- 1 bubnuoreka [JOK
coB 7 1 8 Ki1accoB https://m.edsoo.ru/7f4376b4
5 [ToBTOpEHNE OCHOBHBIX OHATHI U METOI0B 1 bubnuoreka [JOK
KypcoB 7 u 8 KJlaccoB https://m.edsoo.ru/7f436b88
5 [ToBTOpEHNE OCHOBHBIX OHATHI U METOIOB 1 bubnuoreka [JOK
KypcoB 7 u 8 KJlaccoB https://m.edsoo.ru/7f437858
7 [ToBTOpEHNE OCHOBHBIX OHATHI U METOIOB 1
KypcoB 7 1 8 KI1acCOB
8 [ToBTOpEHNE OCHOBHBIX OHATHI U METOIOB 1
KypcoB 7 1 8 KJ1acCOB
9 KonTpossHas padota 1 1 1
10 PannonanbHbIe yncia, UppalMOHaIbHbBIE YUCIIA, 1
KOHEUYHbIE M OECKOHEYHBIE ACCSITHIHBIC APOOH
MHO0K€eCTBO JCHCTBUTEIBHBIX YUCEI; NEHCTBU-
11 renpHBIE YKCIa KaK OECKOHEYHBIE NECATHYHBIE 1
pooun
B3auMHO 0IHO3HaYHOE COOTBETCTBUE MEXKIY
12 | MHOECTBOM JIECTBUTENBHBIX YUCE U MHOKE- 1
CTBOM TOYEK KOOPAWHATHOU MPSIMON
13 CpaBHeHI/IS, ,I[ef/'ICTBI/ITCj'IBHBIX qucen, apupmeTu- 1
YECKHUE IEUCTBUSA C JEHCTBUTEIIBHBIMU YUCIIAMU
14 [TpubinxEHHOE 3HaUE€HNE BEJIMYMHBI, TOYHOCTh 1
MPUOSTHKCHUS
15 Oxpyrienue umncen 1
16 |Okpyrienue yucen 1
17 [Tlpukuaka v OlieHKa pe3yIbTaTOB BHIYUCICHHIMA 1
18 |KonTposbHas pabora 2 1 1
19 Jluneiinoe yPaBHEHHE. Pemenue ypaBHenuii, cBo- 1 bubnuorex [IOK
TALUXCA K TUHEHHBIM https://m.edsoo.ru/7f43bf66
20 JInnennoe YPaBHEHHE. Pewrenue ypaBHeHui, cBo- 1
JSIIUXCS K JIMHEWHBIM
21 KBanpatHoe ypaBHeHue. Pemenue ypaBHeHMi, 1 bubnuoreka [IOK
CBOJIAIIMXCS K KBAaJIPATHBIM https://m.edso0.ru/7f43c542
29 KBanpatHoe ypaBHeHue. Pelenue ypaBHeHMi, 1 bubnuorexa [IOK
CBOJSIIINXCS K KBAJPATHBIM https://m.edsoo.ru/7f43c542
23 | bukBagpaTHbIe ypaBHEHUS 1 https://m.edsoo.ru/7f43c3d0
24 | bukBajpaTHbIC YpaBHEHUS 1 https://m.edsoo.ru/7f43c3d0
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IIpuMepsl perieHus: ypaBHEHHM TPETbEU U YeT-

25 BEPTOH CTEIICHEN PA3JIOKEHUEM HA MHOKHUTEIIN 1
26 I_I"pI/IM?pBI PeIIeHNUs YPaBHEHUU TPETbEN U YET- 1
BEPTOM CTENEHEN Pa3JI0KEHUEM HAa MHOXKUTENN

27 Pemenne 1poOHO-paiMOHAIBHBIX YPaBHEHHUI https://m.edsoo.ru/7f43c9b6
28 Peenne 1poOHO-paiMOHATIBHBIX YPaBHEHHUI 1 https://m.edsoo.ru/7f43c9b6
29 Penrenne TeKCTOBBIX 33124 aNreOpandecKuM Me- 1

TOJIOM
30 Penrenne TeKCTOBBIX 33124 aNreOpandecKuM Me- 1

TOJIOM
31 Perienne TeKCTOBBIX 3a/1a4 aNre0OpanvdeckuM Me- 1

TOJIOM
39 KOHTPOJH)Has{ pa6ovT"a 3 1o Teme "YpaBHEHHS C 1

OJIHO TIepeMeHHOH
33 | YpaBHeHuUE ¢ ABYMS IIEPEMEHHBIMU U €10 rpaduk 1 https://m.edsoo.ru/7f43d0b4
34 | YpaBHEHHUE C ABYMS MIEPEMEHHBIMU U €10 rpaduk https://m.edsoo.ru/7f43d0b4
35 Cucrema 1ByXx JH/IH"eI‘/'IHHX YPaBHEHMI C AByMs 1

MIEPEMEHHBIMH U €€ pelleHe
36 Cucrema 1ByXx JH/IH"eI‘/'IHHX YPaBHEHMI C AByMs 1

MIEPEMEHHBIMH U €€ pelleHe
37 Cucrema 1Byx JH/IH"eI‘/'IHHX YPaBHEHMI C AByMs 1

MIEPEMEHHBIMH U €€ pelleHe
38 Cucrema n1Byx JH/IHf:ﬁHLIX YPaBHEHHH C IBYMS 1

IIEPEMEHHBIMU U €€ PEIICHUE
39 Pemenue CHCTEM JIBYX YpaBHEHUH, OJIHO U3 KO- 1 bubnuorexa [JOK

TOPBIX JIMHEHHOE, a PYroe — BTOPOH CTEHCHH https://m.edsoo.ru/7f43d23a
40 Pemenue CHCTEM JIBYX YpaBHEHUH, OJIHO U3 KO- 1 bubnuorexa [JOK

TOPBIX JTUHEHHOE, a IPYroe — BTOPOM CTEIIEHU https://m.edsoo.ru/7f43d55a
41 Pemenue CHCTEM JIBYX YpaBHEHUH, OJIHO U3 KO- 1

TOPBIX JIMHEWHOE, a JPYroe — BTOPOU CTEIIEHU
42 Pemenue CHCTEM JBYX YpaBHEHUH, OJIHO U3 KO- 1

TOPBIX JTMHEHHOE, a IPYroe — BTOPOU CTEIIEHU
43 Fpil(bHHGCKaﬂ MHTEPIIPETALMS CUCTEMBI YPaBHE- 1

HUH C IByMsI IEPEMEHHBIMU
m Pernienune TeKCTOBBIX 3a/jau anredpanyeckum 1

criocoOoM
45 Perienune TeKCTOBBIX 3a/jau anredpanyeckum 1

criocoOoM
46 KOHTpOJ‘IbE{”a}I pabota 4 o Teme "Cuctemsl 1

ypaBHEHUH
47 | YncnoBble HEPABEHCTBA U MX CBOWCTBA 1
48 | YucrnoBble HEpaBEHCTBA U UX CBOMCTBA 1 https://m.edsoo.ru/7f43ad5a
49 JInHeliHbIEe HEpABEHCTBA C OJTHOM IIEPEMEHHOU U 1 https://m.edsoo.ru/7f43af08

UX pEIlICHNE
50 JInHelHbIE HEpaBEHCTBA C OJTHOM IIEPEMEHHON U 1 bubnuorexa [IOK

UX pelieHue https://m.edsoo.ru/7f43af08

51 JInHelHbIE HEpaBEHCTBA C OJTHOM IIEPEMEHHON U 1 bubnuorexa [IOK

X pCHICHUC

https://m.edsoo.ru/7f43af08
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CurcreMbl TMHEWHBIX HEPABEHCTB C OJIHOM Iepe-

52 MEHHOU U UX pelIeHue !
53 CHCTCBEBI JIMHEHHBIX HEPABEHCTB C OJHOM Iepe- 1
MEHHOH M UX peleHHne
54 CHCTCBEBI JIMHEHHBIX HEPABEHCTB C OJHOM Iepe- 1
MEHHOH M UX peleHHne
55 |KBagpaTHble HEPABEHCTBA U UX PELICHUE 1 BH6J_IHOTeKa HOK
https://m.edsoo.ru/7f43b098
56 KBaapaTHbie HEpaBEHCTBA U UX PEIICHUE 1 https://m.edsoo.ru/7f43b21e
57 KBapaTHbie HEpaBEHCTBA U UX PEIICHUE 1 https://m.edsoo.ru/7f43b5a2
58 KBagparHble HEPAaBEHCTBA U UX PEIICHHE 1
59 KBagparHble HEPABEHCTBA U UX PEIICHHE 1
60 :ﬁ?ﬁﬁi‘;ﬁg?::ffgif;;fi:;gﬁiiﬁig 1 https://m.edsoo.ru/7f43b098
61 I'padrueckast ”HTEpIpETALINS HEPABEHCTB U 1
CHCTEM HEpaBEHCTB C JIBYMsI IE€PEMEHHBIMU
62 | KontposbHas padota 5 mo reme "HepaBencrsa" 1
63 | Ksampatuunas ¢pyHkims, e€ rpaduk u CBOHCTBa 1 https://m.edsoo.ru/7f4396¢6
64 | Keagpatuunas GpyHkius, e€ rpaduk u cBoiicTBa 1 https://m.edso0.ru/7f439842
65 | Ksampatuunas ¢pyHkims, e€ rpaduk u CBOHCTBa 1 https://m.edsoo.ru/7f4399b4
66 [Tapabouia, KOOpAMHATHI BEPIIUHBI TapaboJIbl, OCh 1 bubnuoreka [JOK
CUMMETPHH TTapadoJIbl https://m.edsoo.ru/7f439eb4
67 [Tapa6oma, KoopAHATHI BEPIIHMHBI TApad0JIbl, OCh 1 bubnuorexa [JOK
CHMMETPHH TTapadoJIbI https://m.edsoo.ru/7f43a03a
68 [Tapa6osa, KoOOpAMHATH BEPIIUHBI TAPA0OJIBI, 1 bubnuorexa [JOK
0Ch CHMMETPHH T1apaboIbI https://m.edsoo.ru/7f43alac
69 [Tapa6oma, KoOOpAMHATH BEPIIUHBI TAPA0OJIBI, 1 bubmuoTexa [JOK
0Ch CHMMETPHH T1apaboIbI https://m.edsoo.ru/7f43a31e
70 [TapaGoma, KoOOpAMHATH BEPIIUHBI TAPA0O0JIBI, 1 bubnuoreka [[OK
0Ch CHMMETPHH T1apaboIbI https://m.edsoo.ru/7f43a526
7 [Tapaboiia, KOOpAMHATHI BEPIIUHBI TapabOJIbl, OCh 1
CUMMETPUHU TTapa0oJIb
79 I'paduku pyuxmmii: y = KX, y = kx + b, y=k/X, 1
y=X3, y=VX, y=|X|
73 I'paduku pyakuuit: y = kX, y = kx + b, y=k/x, 1
y=X3, y=VX, y=|X|
74 I'paduku pyakuuit: y = kX, y = kx + b, y=Kk/X, 1
y=X3, y=VX, y=|X|
75 I'paduku pyakuuit: y = kX, y = kx + b, y=k/X, 1
y=x3, y=vX, y=X
76 I'paduku pyakuuit: y = kX, y = kx + b, y=k/X, 1
y=x3, y=vX, y=[X]
77 gzpf(gb’;“:‘f/f y;{fl?(rﬂ y=hx y=hocr b, y=kix 1 https://m.edsoo.ru/7f43ab84
78 KontponsHas pabota 6 o Teme "OyHkyun" 1
79 | IloHsATHE YUCITIOBOM MOCIIECIOBATEIILHOCTH 1 buomorexa LIOK

https://m.edsoo.ru/7f43e6¢c6
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80 3ajanue nocie10BaTeIbHOCTH PEKYPPEHTHOM 1 bubnuorexa [JOK
dopmynoii 1 GopMyIioii n-ro wieHa https://m.edsoo.ru/7f43ebda
81 Apudmernueckas u reomeTpudecKas 1 bubnuorexka [JOK
POTPECCUH https://m.edsoo.ru/7f43ed7e
82 Apudmernueckas u reomeTpudecKas 1 bubnuorexka [JOK
POTPECCUH https://m.edsoo.ru/7f43f3b4
@opMytbl N-ro wieHa apu(pMETHIECKON U reo-
83 MeTIi)I/I}II{eCKoﬁ HpOFpeCCEIfI(l)CyMMI)I IIEPBBIX N 1 bubmorexa [IOK
’ https://m.edsoo.ru/7f43f58a
YJIEHOB
@opmyiiel N-TO WieHa apuPMETHIECKOI U reoMeT- bubnuorexa [JOK
84 o 9 1 }
PHYECKO¥ MPOTrpecCHii, CyMMBbI TIEPBBIX N WICHOB https://m.edsoo.ru/7f43ef2c
Dopmybl N-TO 4jieHa apuPMETHUIECKON U TeOMeT- bubnnorexa [JOK
85 o . 1 }
PHYECKO# MPOTPeCcCHii, CyMMBI TIEPBBIX N WICHOB https://m.edsoo.ru/7f43f0c6
Dopmybl N-TO 4jieHa apuPMETHUIECKON U TeOMeT- bubnuorexa [JOK
86 o . 1 }
PHYECKO¥ MPOTPeCcCHii, CyMMBI TIEPBBIX N WICHOB https://m.edsoo.ru/7f43f72e
87 d)opMyJHzI n-ro quHavapI/I(l)MeTquCKOﬁ U TE€OMET- 1 https://m.edsoo.ru/7§438a0
PUYECKOH MPOTPECCHid, CYMMBI TIEPBBIX N YWICHOB
M300paxeHue 4JIeHOB apu(pMETUIECKON U Ieo-
88 |MeTpHuYecKoi mporpeccuii TOYKaMy Ha KOOPAH- 1
HaTHOM IUIOCKOCTH
M300paxeHue 4IeHOB apu(pMETUIECKON U Ieo-
89 |MeTpHuyYecKoU mporpeccuii TOYKaMy Ha KOOPAH- 1
HaTHOM IUIOCKOCTH
90 |JIuHEWHBINA 1 SKCTTOHEHITUATBHBIA POCT 1
91 CroXHBIC TPOIIEHTHI 1 https://m.edsoo.ru/7f43fe0e
92  CnoHbIC ITPOIIEHTHI 1 https://m.edsoo.ru/7f4401a6
93 KonTtponbHas padora 7 mo Teme "YwucioBbie 1 bubnuorexa [JOK
MOCIIEIOBATENBLHOCTH " https://m.edsoo.ru/7f4404f8
[ToBTOpenue, 06001IeHNE U cUCTEMaTH3alUs 3Ha-
94 | Hwmil. 3anuch, CpaBHEHUE, NCHCTBUS C ICHCTBHU- 1
TEJIbHBIMU YHCIIAMU, YUCIIOBas MpsiMast
95 [ToBTOpenue, 06001IeHNE U cUCTEMaTH3alUs 3HA- 1
Huil. [Ipo1ieHThI, OTHOLIEHHUS, IPOTIOPLUN
9% [ToBTOpenue, 06001IeHNE U cHUCTEMaTH3alUs 3HA- 1
Huit. OKpyrieHue, NpudbIuKeHHEe, OIICHKa
[ToBTOpEeHue, 06001IeHUE U cHUCTEMATH3aIUs 3HA-
97 | Huil. PenieHne TEeKCTOBBIX 3a/1a4 apudmeTnde- 1 bubmorexa LIOK
https://m.edsoo.ru/7f443b12
CKUM CIIOCOO0M
[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aIUs 3Ha-
98 | Huil. PEIHGHI/’IC TeK(I:Jll“OBBIX 3a1a4 apHQ)Me;[qu- 1 bubmorexa LIOK
https://m.edsoo.ru/7f443cd4
CKHM CII0COO0M
9 | suanm, Pemanne exerontn st apnierse- | 1 BuGmiorera 1K
) P https://m.edsoo.ru/7f443fea
CKHM CII0COO0M
100 suami, Tpeospasonmmne aeopamcem - | 1 BuGmorera 10K
- Peop P https://m.edsoo.ru/7f4441ca
pakeHU, JOMYCTUMbIE 3HAUCHHS
101 [ToBTOpeHue, 06001IeHNE U cCUCTEMAaTU3alIUs 1 bubnmoreka [JOK

3Hanuii. [IpeoOpa3oBanue anredbpandeckux Bbl-

https://m.edsoo.ru/7f444364
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paxceHm”I, AOITYCTUMBIC 3HAYCHUA

[ToBTOpEHuUe, 0600IICHNE U CHCTEMAaTU3AIIUS

bubmuoreka [JOK

102 3HaHI/II/I.UHp606p2130BaHI/Ie anreOpanyecKux Bbl- 1 https://m.edsoo.ru/ 7TfA446E2
PaXCHUU, NOITYCTUMbIC 3HAYCHUA
[ToBTOpEHUe, 0600IICHNE U CHCTEMAaTU3AIIUS
103 | 3uanwuii. [IpeoOpazoBanue anreOpandecKux Bbi- 1 E,[I;I@I//I/()Teléa HOKH £444294
paXeHui, AOIyCTUMBbIE 3HAYECHUS bs /M. Es00.1U 2
[ToBTOpEeHUe, 0000IICHNE U CHCTEMAaTU3AIINS
. . bu6mmoreka [{OK
104 | 3HaHui. QyHKIMHU: IOCTPOEHUE, CBOUCTBA U3Y- 1 )
deHHBIX YKL https://m.edsoo.ru/7f444c56
[ToBTOpeHue, 0600IIeHNE U CUCTEMATU3AIIHS
. . bu6mmoreka [{OK
105 | 3HaHui. OyHKIMHU: IOCTPOEHUE, CBOMCTBA U3Y- 1 .
eHHEDX dyHmyii https://m.edsoo.ru/7f44444
IToBTOpenue, 0000I1IE
106 hwarni, Gywawn: nocrpoce, caofiersamy- | 1 BuGmorexa LIOK
i o ’ https://m.edsoo.ru/7f44516a
YEHHBIX QYHKIUI
[ToBTOpeHmEe, 0000IIEHNE U CUCTEMATH3AIIHS
o . bu6mmoteka [IOK
107 _3HaHni. DyHKIHUH: TIOCTPOCHHE, CBOMCTBA U3Y- 1 )
s eHHEDX dyHyii https://m.edso0.ru/7f4452e6
IToBTOpenue, 0000IIEHNE U CUCTEMATH3A
108 3HaHH1713. Fpa(i)nqec:clj)eH;Ieu?eHieTyglaBT;eH;;iI ux 1 bubmmorexa HOK
https://m.edso0.ru/7f445516
CUCTEM
[ToBTOpEeHME, 0000IIIEHNE U CHCTEMATHU3AITUS
109 | 3unanmii. ['padmyeckoe pemieHre ypaBHeHUN U UX 1
CUCTEM
110 | xonTpodBHas paboTa 8 1
111 O06001IeHne 1 cucTeMaTh3alivs 3HaHUH 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

111
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MPOBEPAEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30BA-

TEJILHOM ITPOI' PAMMBI
7 KJIACC
Kox npose- . .
pAEMOro pe- IIpoBepsiemble npeiMeTHBIE Pe3yJbTATHI OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOI IPO-
3yabTaTa rpaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
1 Yucna 1 BBIYUCIICHUS
11 BbInosiHATh, coyeTast yCcTHbIE U MMCbMEHHBIE IPUEMBI, apu(PMETHYECKUE IEHCTBUS C palluo-
HaJbHBIMU YHCIIAMU
Haxoauth 3Hau€HUs YMCIIOBBIX BBIPKEHUN, IPUMEHATh Pa3HOOOpa3HbIe CIIOCOOB! U MPHE-
12 MBI BBIYUCIIEHUS 3HAU€HUHN JPOOHBIX BBIPAXKEHUH, COIEPKALUX OOBIKHOBEHHBIE U E€CATHY-
HbIE Jpo0u
[lepexonuTe OT oAHON (POpMBI 3amHMcCHU 4YuceN K Jpyroi (mpeoOpa3oBbIBATH JECATHUHYIO
13 IpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECSITHUHYIO, B YaCTHOCTH, B OECKOHEUYHYIO Jie-
CATHUYHYIO 1po0Bb)
14 CpaBHMBATh U YIOPSI0YMBATH PAllUOHAIBHBIE YHCIIA
15 OKpyrasTe yucna
16 BbInoHATE TPUKHUIKY U OLEHKY pe3yJbTaTa BBIYMCIEHUH, OLIEHKY 3HAUEHUN UYHCIOBBIX
' BbIpa)KE€HUH. BBIMONHATH NEMCTBUS CO CTENEHSIMHU C HATYpaJbHBIMH [TOKa3aTEIIMU
1.7 IIpuMeHsATh NPU3HAKY JETUMOCTH, PA3JI0KEHUE HA MHOXKUTENIN HATYpPaJIbHBIX YHCET
Pemare npakTHKO-OpHEHTUPOBAHHbBIE 3a/laud, CBA3aHHBIE C OTHOLIEHHEM BEIMYHUH, MPO-
1.8 MOPIHOHAIBHOCTBIO BETMYMH, TPOLIEHTAaMH, HHTEPIPETUPOBATh PE3YJIbTAThl PELICHU 3a1a4
C Y4€TOM OTrpaHUYEHUH, CBS3aHHBIX CO CBOMCTBAMHU PAacCMAaTPUBAEMbIX 0OBEKTOB
2 AnreOpanvecKre BEIPKECHUS
Hcnonp3oBatk anredpanyeckyro TEPMHUHOJIOTHIO U CUMBOJIMKY, IIPUMEHATH €€ B IIpolecce
2.1 OCBOEHMs y4eOHOT0 MaTepuana
2.2 HaxonuTh 3HaueHMst yKBEHHBIX BBIPQXKECHUHN NPH 33aHHBIX 3HAYCHUSX [1€PEMEHHBIX
BeimonHaTe npeoOpa3oBaHusl LENOT0 BHIPAKEHUS B MHOTOWIEH IPUBEAECHUEM IOJ0OHBIX
23 CJIaraeMbIX, paCKpbITHEM CKOOOK
BbINONAHATE yMHOXKEHUE OJHOYJIEHa HA MHOTOWIEH M MHOI'OWIEHA Ha MHOTOYJIEH, IpUMe-
24 HATH (OPMYJIBI KBaJIpaTa CyMMbIl U KBaJipaTa pa3HOCTH
Ocy1ecTBIATh pa3ioKeHNe MHOIOWIEHOB Ha MHOKUTEIHU C ITOMOILBIO BBIHECEHUS 32 CKOO-
2.5 KU OOIEro MHOXHTENS, TPYNIHUPOBKU CllaraéMblX, IpUMEHEHUs (GOpMyT COKpaLIEHHOTO
YMHOKEHUS
[IpumensTh IpeoOpa30oBaHNs MHOTOUICHOB JUI PEILICHUs Pa3IMYHbIX 33a]a4 U3 MaTeMaTUKH,
2.6 CMEXXHBIX NPEIMETOB, U3 PeaIbHOM MPAKTUKU
57 Hcnonb3oBaTh CBOMCTBA CTEMEHEH ¢ HATypaJllbHBIMU INOKa3aTelsIMU JJIs peoOpa3oBaHus
BbIpaKEHUI
3 YpaBHEHMS U HEPABEHCTBA
PemaTp nMHENHBIE ypaBHEHUS ¢ OJHOM MEPEMEHHOW, IPUMEHSISI IIpaBuia Mepexosa oT Hc-
3.1 XOJHOTO YpaBHEHUS K PaBHOCUIBHOMY eMy. IIpoBepsTs, sIBIsSIETCS 1M YMCIIO KOPHEM ypaB-
HEHUs
3.2 [TpumensTh rpaduyeckue METO bl IPU PEIICHNHU TMHEWHBIX YPAaBHEHUH U UX CUCTEM
33 [TonGupath npuMepsl Map Yucel, SBISIOUIMXCS pellieHHeM JIMHEHHOTO YpaBHEHUS C IBYMS
IIEPEMEHHBIMU
3.4 CTtpouTh B KOOPAWHATHOM MIIOCKOCTH T'paduK JUHEHHOTO YpaBHEHUS C JIByMs IIEPEMEHHBI-




MU; TI0JIB3YSICh TPaUKOM, IPUBOIUTH IPHUMEPHI PEIICHHUS YPaBHEHUS

Pemrate cucteMbl ABYX JTMHEHHBIX YPAaBHEHHI C IByMs IEPEMEHHBIMU, B TOM YHCIIe Ipadu-

3.5
YECKU
CocTaBiTh U pelaTh JIMHEHHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX YpaBHEHHH 1O yCIO-
3.6 BHIO 33/1a4d, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33aJayd INOJYYEHHBIH pe-
3yJIbTaT
4 Koopaunats! u rpaduxu. OyHKIMN
N300pakaTh Ha KOOPIAMHATHOM MPSAMOM TOUYKH, COOTBETCTBYIOIIHE 3aJAHHBIM KOOPINHATAM,
41 JIy4H, OTPE3KU, HHTEPBAJIbl, 3aIIUCHIBATH YUCIIOBBIE IPOMEKYTKU Ha aJIreOpanvyeckoM sI3bIKe
4.2 OtmeudaTh B KOOPAMHATHOM MJIOCKOCTU TOYKH I10 33/1aHHBIM KOOPMHATaM
4.3 Crpourts rpaduku aMHEeWHbIX QyHKIMH. CTpouTtsh rpaduk QyHKINYM Y = [X]
OnuceiBaTh ¢ IOMOIIbIO (GYHKIINUN W3BECTHBIE 3aBUCUMOCTH MEX/1y BEIMUMHAMU: CKOPOCTb,
4.4 BpeMsl, pacCTOsIHUE, IIeHY, KOJMYECTBO, CTOMMOCTb, MPOU3BOIUTEILHOCTh, BpEMs, 00BEM
paboThI
4.5 Haxonuts 3HaueHne GyHKIINY IO 3HAUEHUIO €€ apryMeHTa
[Tonumars rpaduueckuit cnocod npeacTaBiIeHus U aHanu3a HHQpOpMaIiK, U3BJIEKaTh U UH-
4.6 TepIpPEeTUPOBaTh NHPOPMAIUIO U3 T'PpaUKOB peaIbHBIX MPOIECCOB U 3aBUCHMOCTEH
8 KJIACC
Kox npose- . .
pSIEMOro pe- IIpoBepsiemble mpeAMeTHbIE Pe3y/IbTaThl 0CBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM
3yabTaTA NMPOrpamMMbl OCHOBHOI'O 00111ero 00pa30BaHusA
1 Uucna 1 BBIYUCICHUS
Hcnonp30BaTh HavaapHbIE MPEICTABICHUS O MHOYKECTBE JEUCTBUTENIBHBIX YHUCEN VISl CPaB-
11 HEHUsl, OKPYIJIEHUS U BBIYUCIIEHUH, U300paXkaTh JEHCTBUTENIbHbBIE YUCIIa TOYKAMHU Ha KOOp-
JUHATHOW TIPSIMOM
[IpumeHsTh MOHATHE apUPMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOUTh KBaJpaTHbIE KOPHU,
1.2 WCIOJIb3YSl MPU HEOOXOAMMOCTU KalbKYJISTOP, BBIMOJHATH MPeoOpa3oBaHUsl BBIPAKCHUIH,
coJiepXkKalluxX KBaJpaTHbIe KOPHU, UCIOJIb3Yysl CBOMCTBA KOPHEH
Hcnonb3oBath 3anucu O0JIBIIUX U MaJIbIX YUCEI ¢ TOMOIIBIO AECATUYHBIX Jpo0Oeil u crerne-
13 Hew yucna 10
2 AnreOpanvecKkre BEIPOKECHUS
[IpuMeHSTh MOHSATHE CTENIEHU C LIETBIM [T0Ka3aTesIeM, BBIIOIHATH MpeoOpa3oBaHus BbIpaxKe-
2.1 HUM, COAEPKAIIUX CTEIICHU C LIEJIbIM MOKa3aTeIeM
BoInonHATh TOXKIeCTBEHHbIE MpeoOpa3oBaHus pallMOHANLHBIX BBHIPAKEHUI Ha OCHOBE Ipa-
2.2 BUJI ICWCTBUI HAJ MHOTOWJICHAMH U anreOpanyecKuMu ApoOsMu
2.3 PacknanpiBath KBagpaTHBINA TPEXWIEH HA MHOKHUTEIN
[TpumensaTh mpeoOpa3zoBaHusl BHIPAXKEHUHN IS PEIICHUs Pa3InYHbIX 33124 U3 MaTeMaTHKH,
24 CMEXHBIX MMPEAMETOB, U3 PEAIbHON MPAKTUKHU
3 VYpaBHEHHUS 1 HEpaBEHCTBA
31 Pemate nuHeliHbIe, KBa/IpaTHbIe yPAaBHEHWA 1 PallMOHAlbHbIE YPAaBHEHUA, CBOLAMECH K
HUM, CUCTEMBI JBYX YPAaBHEHUH C ABYMsI IEPEMEHHBIMU
[IpoBoauTH MpOCTEHIINE HCCIIETOBAHUS YPAaBHEHUN U CUCTEM YpaBHEHHU, B TOM YHCIIE C
3.2 MpUMEHEeHHeM rpadUuecKuX MpeacTaBIeHul (YCTaHABIUBATh, UMEET JIM ypaBHEHHUE WM CH-
CTeMa ypaBHEHUH pEIIeHUs, €CIM UMEET, TO CKOJIBKO, U ITpoyee)
33 [lepexoauTs OT cioBeCHOH (popMYyIHPOBKH 3a7auu K €€ anredpanyeckoi MOJeNu ¢ TOMO-

IO COCTABJICHUA YPABHCHUA NI CUCTCMbI ypaBHCHI/II\/'I, HHTCPIIPETUPOBATHL B COOTBETCTBUU




C KOHTEKCTOM 33J1a4M MOJy4YEHHBIN pPe3yIbTaT

HpI/IMeHHTB CBOMCTBA YHCIIOBBIX HCPAaBCHCTB I CpaBHCHHA, OLICHKU, PCHIATb JIMHEIHBIE

3.4 HEPaBEHCTBA C OJHOW MEPEeMEHHOW M HMX CHUCTEMBI, J1aBaTh I'paMUecKyl0 HIUTFOCTPALUIO
MHO>KECTBA PELICHUI HEpPaBEHCTBA, CHCTEMbl HEPABEHCTB
4 OyHKITUN
[lornMaTh ¥ MCHOJIBK30BATH (HYYHKIMOHAIBHBIC TIOHATHS U SI3bIK (TEPMHUHBI, CUMBOJIHYECKHUE
4.1 0003HauEHMST), OTIPENIENIATh 3HAUCHHE (DYHKIIMH 110 3HAYCHHUIO apryMeHTa, ONPEIesaTh CBOM-
crBa pyakumu no e€ rpaduky
42 CtpouTsb rpaduku 37eMEeHTapHBIX QYHKIMNA BUga: y = k/x
y=Kk/x, y =x?, y = X3, y = |x|, onuChIBaTh CBONCTBA YUCIOBOW QYHKIMH 1O €€ TpaduKy
9 KJIACC
Kox npose- . .
psieMoro pe- IIpoBepsiemble NMpeiMeTHBIE Pe3y/JIbTAThl 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOM
3yabTaTA NporpaMMbl OCHOBHOI'0 001€ro 00pa3oBaHus
1 Yucna u BEIYUCIICHUS
11 CpaBHHBATH | yIOPSI0OYNBATH PAIMOHATBHBIE U HPPAIIMOHATFHBIC YHCIIa
BEIMONHATE apudMeTnyeckne NeHCTBUS C PAMOHAIBHBIMUA YUCIIAMH, COYETasl YCTHBIE U
12 MTUCHMEHHBIC TPUEMBI, BHITIOIHATH BEIYUCIICHUS C UPPAMOHATHHBIMH YHCIAMH
HaxomuTh 3HaUEHUS CTENEHEW C [IENBIMH MTOKa3aTeSIMU U KOPHEH, BEIYUCIISATH 3HAUCHHSI
13 YHCIIOBBIX BBIPA)KEHUI
14 OKpyrasTh z[eﬁCTBI/ITenLHHev Yucia, BBIMOJHATh MPUKHUIKY pe3yjbTaTa BBIYMCICHUH,
OLIEHKY YHMCIIOBBIX BBIPQ)KEHUH
2 VYpaBHEHHUs 1 HEpAaBEHCTBA
21 Pemare nuHeiHbIE U KBaJpaTHBIC YPaBHEHMS], YPABHEHHUS, CBOSILMECS K HUM, IPOCTEH -
e JpoOHO-PallMOHAIbHbBIE YPaBHEHUS
Pemate cucremsl AByX JUHEWHBIX YPaBHEHUH ¢ IBYMs IEPEMEHHBIMU U CUCTEMBI JIBYX
2.2 YpaBHEHUH, B KOTOPBIX OJHO YPaBHEHHE HE SIBJIAETCS JTMHEHHBIM
Pemare TekcTOBBIE 33aUM aIreOpanuecKuM CriocoO0M C MOMOILBIO COCTaBJIEHUS ypaB-
2.3 HEHMsI UJIM CUCTEMBI IBYX YPaBHEHMH C IBYMsI IEPEMEHHBIMU
[IpoBoanTh MpocCTEIINe HCCIeI0BaHNUS YPAaBHEHUH U CUCTEM ypaBHEHUH, B TOM 4HCIIE C
24 [IPUMEHEHHEM TpapUuecKUX MpeACTaBIeHUl (HapuMmep, yCTaHaBIUBATh, UIMEET JIU ypaB-
HEHHE WIM CUCTEMA YPaBHEHUH peleHtsl, €CIIU UMEET, TO CKOJIBKO)
25 Pematp HHHeﬁHbIevHepaBeIECTBa, KBaJJpaTHbIE HEPABEHCTBA, U300pakaTh PElIeHUE Hepa-
BEHCTB Ha YHUCJIOBOM MPsIMOii, 3aIIMCBIBATh PEIIEHHE C IOMOIIBIO CUMBOJIOB
Pemare cuctembl JMHEHHBIX HEPAaBEHCTB, CUCTEMbl HEPABEHCTB, BKJIKOYAIOLINE KBaJpaT-
2.6 HO€ HEPABEHCTBO, M300pa)kaTh PELICHHE CUCTEMbl HEPABEHCTB HA YMCIOBOM NMpPSMOH, 3a-
MIUCBIBATh PEIlIEHUE C TIOMOIIbI0 CHMBOJIOB
2.7 Hcnonbs30BaTh HEpaBEHCTBA MPH PEILICHUH PA3IMUHBIX 3a/1a4
3 OyHKINUN
Pacnio3HaBath (pyHKIIMU M3y4yeHHBIX BUJOB. [loKa3pIBaTh CXeMaTHUECKH PACIOJIOkKEHNE Ha
3.1 KOOPAMHATHO# TIOCKOCTH rpadukoB GpyHKIwmiA Buaa: y=kx, y=kx+b, y=Kk/X, y=ax>+bx+c, B
3aBHCHUMOCTH OT 3HaUCHUI KO3(PPUIIMEHTOB, ONIMCHIBATh CBOMCTBA (PYHKIIHI
[Toka3piBaTh CXeMAaTHYECKU PACIOJI0KEHHE HA KOOPAMHATHOW IJIOCKOCTH TIpaduKoB
3.2 ¢bynkuuit Buaa y = VX, y = |X| u onuceiBaTh CBOHCTBa (pyHKIMH
33 Ctpouth U M300pakaTh CXeMAaTUUECKU TpapUKH KBaJIPAaTUUYHBIX (YHKIUI, ONMHCHIBATH

CBOMCTBa KBaJApaTUYHBIX (DYHKUIUH 1O UX Tpadukam




Pacnio3naBate KBagpaTH4Hyr0 (QYHKIHIO TIO (OpPMYIe, MPUBOAUTH MPUMEPHI KBAIPATH-

34 HBIX (QYHKIMIA U3 peaabHOM KU3HU, PU3UKH, TEOMETPUU
4 ApupmeTrrueckas 1 TeOMETpHYECKasi IPOrPECCHH

Pacnio3naBate apu(METHUECKYI0O U T€OMETPUUYECKYIO IPOTPECCUU MPU PasHBIX CIOCOOax

41 3aJIaHHs

49 BEINONHATE BRIYUCIICHHS € HCTIOJIb30BAaHHEM (OPMYIT N-TO WieHa apuPMETUIECKON U I'eo-
METPUYECKOH MPOTPECCHiA, CyMMBI TIEPBBIX N YWICHOB

4.3 N300pakaTh 4ieHBI OCIEOBATEIBHOCTH TOYKAMU Ha KOOPAWHATHOM MIIOCKOCTH

44 Pemrate 3agaun, CBA3aHHBIE C YHCIOBBIMH MOCIIEIOBATEIBHOCTSIMH, B TOM YHCIIE 3a/1a9U U3

peanbHOM )KU3HHU (C UCTIOIB30BAHUEM KATBKYIATOPA, HU(PPOBBIX TEXHOJIOTHH)

IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KJIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna v BEIYUCIICHUS
Jpo6u 0OBIKHOBEHHBIE U AECATUYHBIE, IEPEXO] OT OJHOU (hopMbl 3anucH ipodeit k apyroi. [lons-
11 THE PallMOHAIBHOTO YKCJIa, 3al1Ch, CPABHEHUE, YIIOPSIOUMBAHNUE PALIMOHAIBHBIX YHCET
Apudmernueckue AeHCTBHS C pallMOHAIbHBIMU YncIaMu. Pelienue 3anad U3 peanbHON MPAaKTUKU
12 Ha 4acTH, Ha IpoOu
CreneHb ¢ HaTypaJbHBIM IOKa3aTelieM: ONpeieNieHHe, MpeoOdpa3oBaHNe BhIPAXKEHU Ha OCHOBE
13 oTpeJeNieH s, 3aUCh OOJIBIINX YUCE
[IpoueHTsl, 3anuch MPOLEHTOB B BHUJIE APoOU U ApoOU B BUJE MPOIIEHTOB. TpH OCHOBHBIE 33a]]a4l Ha
14 MPOLIEHTHI, PEIICHNE 3a7a4 U3 pEeaJIbHON NPAKTUKH
1.5 | I[IpumeHeHHe MPU3HAKOB IETMMOCTH, Pa3jokKeHHe Ha MHOKUTEIU HaTypaJIbHbIX YHCEel
1.6 | PeanbHbIC 3aBUCHUMOCTH, B TOM YHUCJIE MPsAMasi ¥ 0OpaTHas MPOMOPIMOHATHPHOCTH
2 AnreOpanvecKkre BEIPOKECHUS
2.1 | IlepemeHHbI€, UNCIOBOE 3HAUECHUE BBIPAKEHUS C IEpeMEHHON. J[oMyCTUMBIE 3HAUEHUS TIEPEMEHHBIX
2.2 | IlpexacraBineHue 3aBUCUMOCTU MEX]y BeJIMUUHAMU B Buje (popmyibl. Beruucnenus mo gpopmynam
2.3 | IIpeoOpa3oBaHue OYKBEHHBIX BHIPAKEHUH, TOXKIECTBEHHO PaBHbIE BHIPAKEHHUSI
2.4 | CaoiicTBa CTENEHH C HATYPAJIbHBIM [TOKa3aTelIeM
25 OpnHounenbl 1 MHOTOWIEHBIl. CTeneHb MHOrowieHa. ClioKeHue, BBIUUTaHue, YMHOKEHUE MHOTOUJIe-
HOB
26 @opMyIlbl COKPAIEHHOTO YMHOXEHUS: KBaJpaT CYMMBbl U KBaapar pasHocTH. DopMmyna pa3zHOCTH
' KBaJparoB. Pa3noxeHne MHOTOYIEHOB HA MHOKUTEIIN
3  |YpaBHeHus
3.1 |VYpaBHeHue, KOpeHb YpaBHEHHUS, TIPaBUIia MpeoOpa30BaHusl YpaBHEHUS, PABHOCUIBHOCTh YPaBHEHU
39 JIuneiinoe YPaBHEHHE C OJIHOM ITEPEMEHHOM, YHUCIIO KOPHEW JINHEMHOTO YPAaBHEHHUS], PEILIEHUE JTUHEN -
HBIX YpaBHEHUM
3.3 | CocraBieHue ypaBHEHHI 110 YCIOBUIO 3a]auu. PelieHne TeKCTOBBIX 3a/1ad C OMOIIBIO YPaBHEHHH
3.4 | JluneitHoe ypaBHEHHE C ABYMS MIEPEMEHHBIMU U €r0 TpaduK
35 Cucrema 1ByX JIMHENHBIX YPABHEHUM C JBYMs IIEPEMEHHBIMU. PellieHne cucteM ypaBHEHUH CIIOCO -
' 60oM nojacTaHoBKH. [IpuMepbl pereHust TEKCTOBBIX 33124 ¢ MOMOILBIO CUCTEM YpaBHEHHI
4 Koopaunats! u rpapuxu. OyHKIMN
4.1 | KoopauHaTa TOUYKH Ha NMPSMOM
4.2 | YucnoBble MpoMeXyTKU. PaccTosiHrE MeX Ty ABYMsI TOUKAMHU KOOPAWHATHON TPSIMO




43 [IpsimoyronbHast cucrema koopaunar, ocu OX u Oy. Abciyiceca U opAMHATa TOYKH Ha KOOPAWHATHOM
TUIOCKOCTH
4.4 | Tlpumepsl rpaduKoB, 3a1aHHBIX (hopMynaMu. YTeHne rpaukoB peanbHbIX 3aBUCUMOCTEN
4.5 [Nonsitue pynkumu. I'paduk ¢pynkuuu. CroiicTBa GyHKUMI
4.6 JIuneiinas gynkuus, e€ rpaduk. ['paduk pyHkmmm Yy = [x|
4.7 I'padmyeckoe pemrenre TMHEHHBIX YPaBHEHUN U CHCTEM JIMHEHHBIX YpaBHEHUN
8 KJIACC
Kon IIpoBepsiemMblii 3JIeMEHT COAEPKAHUS
1 | Yucna u BBIUMCICHUSA
11 KBanparuslii kopeHb u3 yucina. [lonarue o0 uppapioHaabHOM yKcie. JlecaTuunble MpUOIMKEeHNs up-
paMoHATBFHBIX YHCET
12 CBoﬁCTlia apru(METHIECKIX KBaIpaTHBIX KOpHEH 1 WX MpUMEHEeHHe K peoOpa30BaHUIO YNCIOBBIX BbI-
paKeHUI U BIYUCIICHHSIM. J|efiCTBUTEIbHBIE YiCia
1.3 | Crermens ¢ mensiM moka3ateseM 1 e€ cBoiicTBa. CTaHIapTHAS 3alHUCh YHCIa
2 | AnrebpanyecKkue BEIPKECHHS
2.1 | KBagpaTHbIil TpEXWICH, pa3loKeHNE KBAAPATHOTO TPEXUICHA HA MHOKHTEIN
2.2 | AnreOpanydeckast 1po0s. OCHOBHOE CBOMCTBO anredpandeckoit 1poou
2.3 | CrioxxeHue, BRIYMTAaHUE, YMHOKCHHE, JICTICHHUE alreOpandecKux apooei
2.4 | PanmoHabHBIE BRIPAKECHUS U HX IPEOOPA30BaAHKE
3 | YpaBHeHus u HepaBEHCTBA
3.1 | KagpatHoe ypaBHeHue, hopmysia KOpHEH KBaIpaTHOTO ypaBHeHUsA. Teopema Buera
3.2 | Pemenue ypaBHEHH, CBOAAIINXCS K JIMHEHHBIM U KBaAPaTHBIM
3.3 | Ilpocreitmme ApoOHO-palMoHATBHBIC YPaBHEHUS
I'paduaeckas maTEpIpETALMS YPAaBHEHUN C IBYMS TTEPEMEHHBIMHU M CUCTEM JIMHCWHBIX YPaBHEHUH C
34 IByMs iepeMeHHbIMU. [IprMepsl peleHus: cucTeM HeIMHEWHBIX YpaBHEHHH ¢ IBYMsI IEpEMEHHBIMU
3.5 | Pemenune TEKCTOBBIX 3a/1a4 aJIreOpandecKuM CriocoooM
3.6 | UncnoBble HEPABEHCTBA U MX CBOMCTBA
3.7 | HepaBeHCTBO ¢ OJIHOM MepeMeHHOM
3.8 | PaBHOCHJIBHOCTH HEPABEHCTB
3.9 | JIuneitHbie HEpaBEHCTBA C OJHOM MTEPEMEHHON
3.10 | CucreMbl TUHEIHBIX HEPABEHCTB C OJIHOM MepeMeHHON
4 | OyHKIUU
41 [Tonste dynkuuu. Ob6racTh ompeneneHus U MHOXKECTBO 3HaueHu (QyHKuuu. CrnocoObl 3amaHus
= | pyHKuMi
4.2 | I'padux pynkuuu. UreHue cBONCTB GyHKIMHU 110 e€ rpaduky
4.3 | ITpumeps! rpadukoB QyHKIHHA, OTpayKaIOIMIMX pealibHbIE TPOLECCHI
4.4 | OyHKIMY, OMUCHIBAIOIINE MPIMYIO U 00paTHYIO TPOMOPLIUOHANIBHBIE 3aBUCUMOCTH, UX I'paduKu
45 | Oyakun y =x2,y = X8
4.6 | Oyakuu y = [X, Y = x|
4.7 | I'paduueckoe perieHrne ypaBHEHHH U CUCTEM ypaBHEHUM
9 KVIACC
‘ Kon ‘ IIpoBepsieMblii 3JIeMEHT COAEPKAHUS




1 Yucna 1 BEIYUCIIEHUS

1.1 | PaumoHnanbHbIE YKClIa, UPPALMOHAIBHBIEC YUCIIa, KOHEUHBIE 1 OCCKOHEUYHBIE JIECATUYHBIE JPOOH

MHOX€ECTBO JCWCTBUTENBHBIX YUCEIl, JEHCTBUTEIIFHBIC YUCIa KaK OECKOHEUHBIE NECATUYHBIC APOOH.
1.2 | B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXIY MHOKECTBOM JACUCTBUTEIBHBIX YUCEI U KOOPAMHATHOU
npsiMoil. CpaBHEHUE JIEHCTBUTEIIBHBIX YHCET

1.3 | ApudmeTndeckue ACHCTBHS C ACUCTBUTEIBLHBIMU YHCITAMU

N3mepenusi, npulnrkeHus, oleHku. Pasmepsl 00bEKTOB OKPYXKAIOIIETO MUPA, JJIUTEILHOCTh MPOIIEC-
1.4 | coB B okpyxatoieMm mupe. [IpubmmkéHHoe 3HaUeHNE BEJIMYUHBI, TOUHOCTh NpuOmmbKenus. Okpyrie-
Hue yucen. [Ipukuaka u olieHKa pe3yabTaToB BHIYUCICHHI

2 | YpaBHEHHs U HEPABEHCTBA

2.1 | YpaBHeHUS C OJTHON TIEPEMEHHOM

2.2 | JluneiiHoe ypaBHeHUe. Penienne ypaBHEHHIA, CBOSIINXCS K IMHEHHBIM

2.3 | KBagparHoe ypaBHeHUe. PenieHne ypaBHEHHH, CBOISIINXCS K KBaIPaTHBIM

bukBanpaTtHoe ypaBHeHue. [Ipumepsl pelieHus ypaBHEHHI TPEThe U 4ETBEPTOM CTEIIEHEN pa3iioxKe-
HHUEM Ha MHOXXHUTEIN

2.4

2.5 | Pemenue npoOHO-painOHATBHBIX YPaBHEHHUN

2.6 | Cucrembl ypaBHEHHI

2.7 | YpaBHeHHE ¢ IByMs ITEPEMEHHBIMU U €T0 TpapuK

2.8 | Pemenue cucteM ABYX JTMHEHHBIX YPaBHEHH C TBYMS TIEpEMEHHBIMH

2.9 | Pemenue cucteM ABYX YpaBHEHHIA, OJTHO M3 KOTOPBIX JTMHEWHOE, a APYroe — BTOPOH CTETICHH

2.10 | I'paduueckast HHTEpIIPETAIIAS CUCTEMBI YPaBHEHUM C ABYMsI IIEPEMEHHBIMH

2.11 | Pemenue TEKCTOBBIX 3a/1a4 alIre0OpandecKiuM CrocoOoM

2.12 | YucnoBble HEpaBEHCTBA M KX CBOMCTBA

2.13 | Pemenue TMHEHHBIX HEPABEHCTB C OJTHOM MMEpEMEHHOM

2.14 | Pemenue cucTeM JMHEHHBIX HEPABEHCTB C OJTHOM MEpEeMEHHOM

2.15 | KBagpaTHble HEpaBEHCTBA

2.16 | I'paduueckas MHTEpIpETALIMS HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IIE€PEMEHHBIMU

3 DyHKITUN

KBanparuunas ¢ynkuus, e€ rpapuk u cpoiicra. [lapabGosna, KoopauHaThl BEpUIMHBI Mapadoibl, OCh

3.1
CUMMETPUHU TTapaloJIb

3.2 | I'paduxu pynaxmmii y=kx, y=kx+b u ux cBoiictsa

3.3 | I'paduku ¢pynkiwmii y=K/X, y = X* 1 ux cBoicTBa

3.4 | I'paduku GyHKIMIA , ¥ KX CBOWCTBA

4 YucnoBble MOCISIOBATEILHOCTH

OnpeneneHI/Ie H CIIOCOOBI 3aJaHnus 4YHMCIIOBBIX HOCHeﬂOBaTCHBHOCTeﬁ. 38.,[[8.HI/IC oCJICA0BAaTCIbHOCTHU

41 peKyppeHTHOU hopMyIoil 1 popMyrnol N-ro uieHa

49 Apudmernueckas nporpeccus. Popmyssl N-To wieHa apuhMETHIECKON MPOrPECCUU, CYMMBI TIEPBBIX N
YJICHOB

43 I'eomeTrpuueckas nporpeccus. @opmynsl N-TO YieHAa TEOMETPUUYECKON MPOTrPECCUH, CYMMBbI MEPBBIX N
YJICHOB

44 N3o00paxkenue 4ieHOB apuPMETHUUECKON U TE€OMETPUUYECKON MPOTpeccHil TOUKaMu Ha KOOPAMHATHOMN

IUIOCKOCTH. JIMHENHBIN U 9KCIOHEHIUAIBHBIN POCT

4.5 | CnosxHbIe TPOIICHTHI

IMPOBEPAEMBIE HA OI'D ITIO MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM OCBO-
EHUSI OCHOBHOM OBPA30OBATEJIbHOM TPOT'PAMMBI OCHOBHOTI'O OBIIETO OBPA3OBAHUSA



Kon nposeps-
eMOro Tpedo-
BaHHA

IIpoBepsieMble TpeGOBaHNS K MPEAMETHBIM Pe3yJIbTATaM OCBOCHHUsI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOI0 001ero oopazosanust Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUAMU: MHOKECTBO, IIOJIMHOKECTBO, OIIEPALIMMA HAJ] MHOKECTBAMHY;
yYMEHHUE OTIEpUPOBATh MOHATUAMU: rpad, CBSI3HBIN rpad, AepeBO, LUK, IPUMEHITh UX MPH pe-
IICHUW 3a/1a4; YMEHHE HCIOJIb30BaTh IpapruecKoe MpPEeACTaBICHNE MHOKECTB Ul OMUCAHUS
peaJIbHBIX IIPOLIECCOB U ABJICHUH, IPU PELICHUU 3a/1a4 U3 IPYIUX y4eOHbIX IPEAMETOB

VYmenue ONCpHUPOBATH NNOHATUAMMU: OIIPEACIICHUC, aKCHOMaA, TCOPEMaA, NJOKA3aTCIILCTBO, YMCHUC
pacrio3HaBaTb UCTUHHBIC U JIOKHBIC BBICKA3bIBAHWA, NPUBOAWUTE NPHUMEPBI U KOHTPIIPUMCPEI,
CTPOMTDH BbICKA3bIBAHUA U OTPHULIAHUA BBICKa3bIBAHU M

YMeHue onepupoBaTh MOHATHUAMH: HATYPadbHOE YHCIIO, IIPOCTOE U COCTABHOE YHUCIIO, NENH-
MOCTb HaTypajlbHBIX YHMCEJ, IPU3HAKU JAETUMOCTH, L0 YHUCIIO0, MOAYJb YUCHA, OOBIKHOBEH-
Hasi JpoOb U JecsTHUYHas JpoOb, CTaHJAPTHBIM BHJI YHCIA, PALMOHAIBLHOE YHUCIIO, MUppaIHo-
HaJIbHOE YHUCIIO, apu(PMETUUYECKUI KBaJpaTHBIN KOPEHb; YMEHHUE BBINOJIHSTH JEHCTBUS C YHUC-
JJaMH, CPAaBHHUBAaTh U YINOPAIOYMBATH YMCIA, IPEJICTABIATh YKMCIIA HA KOOPAVMHATHOW MPAMOH,
OKpYIVISITh YHCIIA; YMEHHUE JI€T1aTh IPUKUIKY U OLICHKY PE3YJIbTATa BBIYUCICHUN

YMeHue onepupoBaTh MOHATHIMU: CTEEHb C LIeNbIM IOKa3aTeneM, apupMeTuyecKuil KBaapar-
HbII KOpEeHb, MHOTOUJIEH, ajredpandeckas ApoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HarTy-
pabHOM CTEeNeHU OOJIbIlIe €TUHMIIBI; YMEHUE BBIIOJHATH pacy€Thl MO (popmynaM, mpeodpaso-
BAaHUS LEJNbIX, JPOOHO-PALlMOHAIBHBIX BBIPAXEHUH W BBIPAXKEHHH C KOPHSIMH, PA3JIOKEHHE
MHOTOYJIEHAa Ha MHOKHUTEJH, B TOM YHCJIE C UCIOJIb30BaHHEM (OpMYJ Pa3sHOCTU KBaJApaToB U
KBaJpaTa CyMMBbI ¥ pa3HOCTH

YMeHue onepupoBaTh MOHATHSAMU: YUCIOBOE PABEHCTBO, YPABHEHHE C OJHON MEPEMEHHOM,
YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHO; YMEHUE peniaTh JIMHEHHbIE U KBaIpaTHbIE
ypaBHEHUsI, NPOOHO-pAIIMOHAIBHBIE YPaBHEHUS C OJHOW MEPEMEHHOM, CUCTEMBI IBYX JIMHEH-
HBIX YpaBHEHUH, JTMHEWHbIE HEPABEHCTBA M UX CUCTEMBI, KBaJpaTHbIE U IPOOHO-pallMOHANIbHbIE
HEpaBEHCTBA C OJHOM MepeMEHHON, B TOM YHCIIe TIPU PEIIeHUH 3a7a4 U3 APYTruX MpeIMeTOB U
MPaKTUYECKUX 3aJ[a4; YMEHHE UCIOJIb30BaTh KOOPAMHATHYIO MPAMYIO U KOOPAMHATHYIO IJIOC-
KOCTb JJIs1 U300pakeHUsI pellIeHU ypaBHEHU, HEPABEHCTB U CUCTEM

YMeHue onepupoBath MOHATHAMU: QYHKIMS, rpaduk GyHKINUU, HYTU QYHKIUH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA, IPOMEXYTKH BO3pacTaHusl, yObIBaHUs, HAMOOJIbIIIEE U HAUMEHbIIIEEe 3HAYC-
HUSl (DYHKIMH, YMEHHE OIEPHUPOBATH MOHITHUAMH: MpPSMas MPOTOPIHOHATIBHOCTD, JIMHEHHAS
dbyHKIMS, KBagpaTudHas (QYHKIUs, OOpaTHas MPOMOPIMOHAIBHOCTh, Mapadojia, THIepOoa;
YMEHHUE CTPOUTH TpaduKu (QYHKIUH, UCIIOIH30BaTh TPaQUKH Ui ONPEICICHHUS CBOMCTB IMPO-
IIECCOB U 3aBUCUMOCTEH, /ISl PEIICHUS 3a/1a4 U3 JPYTUX YUYCOHBIX MTPEIMETOB M PEATbHON KH3-
HU; YMCHHE BBIPAXXaTh (GOPMYyJIaMH 3aBUCHMOCTH MEK/y BEIIMYMHAMHU

YMeHHe onepupoBaTh MOHATHIMU: TIOCIEI0BATEIHPHOCTD, apu(MeTHIEeCKas U TeOMeTpruIecKas
MIPOrPECCUU; YMEHHE UCII0JIb30BaTh CBOMCTBA MOCIEA0BATEIbHOCTEH, (OPMYIIBI CyMMBI U 00-
IIEro 4JeHa MPH PelIeHUH 3a7a4, B TOM YHCIIe 33a7a4 U3 APYruxX y4yeOHbIX IPEIMETOB U peajlb-
HOM >KU3HU

YmMmenue peuaTth 3aJa4Y1 pa3HbIX TUIIOB (B TOM YHCJIC HAa TPOUCHTHBI, OOJHU U YaCTHU, ABUKCHHUC,
pa60Ty, LHEHY TOBApOB U CTOUMOCTD ITOKYIIOK U YCIIYT', HAJIOT'HU, 3a/1a4H U3 o0iactu YIIpaBJICHUA
JIMYHBIMHA U CEMENWHBIMH q)HHchaMI/I); YMCEHUC COCTABJIATH BBIPAXKCHUA, YPABHCHUA, HCPABCH-
CTBA U CUCTEMBbI 110 YCJIOBUIO 3aJa4u, UCCICAOBATH IMOJYUCHHOC PCIICHUEC U OLICHUBATH IIpaB-
,I[OHOI[O6HOCTB MOJIYYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh NOHATUAMU: QUTypa, TOUKA, OTPE30K, IpsAMas, JIy4, IOMaHasi, yroji, MHO-
TOYTOJIbHUK, TPEYrOJbHHUK, PABHOOEPEHHBIN U PaBHOCTOPOHHUH TPEyrojJbHUKH, MPSIMOYTOJIb-
HBIA TPEYTrOJIbHUK, Me/IaHa, OMCCEKTpHUCa U BBICOTA TPEYroJIbHUKA, YETHIPEXYTOJIbHHUK, Mapa-
JenorpaMM, poM0, MPsIMOYTOJIbHUK, KBaJpaT, Tpaneuus; OKpy>KHOCTb, KpyrT, KacaTeJbHas; 3Ha-
KOMCTBO C IPOCTPAaHCTBEHHBIMU (PUTYpaMH; yMEHHE pelaTh 33jJa4d, B TOM YHCJEe U3 MOBCe-
JHEBHOW >KM3HM, HA HAXOXACHHE T€OMETPUYECKMX BEIMYMH C IPUMEHEHUEM H3Y4YEHHBIX




CBOMCTB uryp u GpaxToB

10

YMeHue onepupoBaTh NOHATUSAMH: PAaBEHCTBO (PUI'Yp, PABEHCTBO TPEYTOJIBLHUKOB; Mapaljielb-
HOCTb W NEPIECHIUKYISIPHOCTD IPSAMBIX, YIOJ MEXAY IPSAMBIMH, NIEPIEHIUKYIIAP, HAKIOHHAS,
npoekius, nogooue ¢Guryp, mogoOHbIe TPEYTONbHUKH, CUMMETPUS OTHOCUTEIHHO TOYKH H
MpsIMOM; YMEHHUE Paclio3HaBaTh PAaBEHCTBO, CHMMETPHIO U 1MOA00He QUTyp, MapajuIeTbHOCTh U
NIEPIEHIUKYIIIPHOCTD NPSMBIX B OKPY/KAIOIIEM MUPE

11

YMeHue oneprupoBarh MOHATUSAMU: JUIMHA, PACCTOSHUE, YOl (BEIMUMHA YIJIa, CHHYC U KOCU- HYC
yria TpeyrojbHUKA), IUIONIAJh; YMEHHUE OIICHMBATh pa3Mephl MPEAMETOB U OOBEKTOB B
OKpYKAIOIIeM MHUPE; YMEHHE NMPUMEHATh (POPMYIIbI IIEPUMETPA U TUIOMIAId MHOTOYT'OJIbHUKOB,
JUTMHBI OKPY)KHOCTH U IUIOIIAJAU Kpyra, o0bema MpsSMOYroJIbHOTO TMapajuieJienuIeia; yMeHue
MIPUMEHSTHh TPU3HAKH PAaBEHCTBA TPEYTOJIBbHUKOB, TEOPEMY O CYMME YTJIOB TPEYrojbHUKA, TEO-
pemy Iludaropa, TpUroHOMETpUUECKHE COOTHOIICHUS ISl BBIYMCICHHUS JUIHMH, PACCTOSHUM,
miomaaei

12

YMmenue nzobpaxars IIOCKUE QUIYpHl U UX KOMOMHAIMH, IPOCTPAHCTBEHHBIE (PUTYPHI OT pPy-
KM, C TIOMOIIIbIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPECTB 110 TEKCTOBOMY MM CHM-
BOJIbHOMY OITMCAHUIO

13

YMeHue onepupoBaTh NOHITHSAMU: IPSMOYTOJIbHAS CHCTEMA KOOPAWHAT; KOOPAUHATHI TOUKH,
BEKTOP, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOPA HA YHCIIO, CKAISIPHOE IIPOU3BEIECHUE BEKTO-
POB; YMEHHUE UCIOJIB30BATh BEKTOPBI M KOOPAMHATHI JUIs IIPEICTABICHNS JAaHHBIX U PEIICHUS
3a/1a4, B TOM YHMCJE U3 IPYTUX YUEOHBIX IPEIMETOB U pEaIbHOM JKU3HU

14

YMeHue onepupoBaTh MOHATHSIMHU: CTOJIOMKOBBIE U KPYTOBBIE JHUArpaMMbl, TaOIHIIbI, CPETHEE
apudmernyeckoe, MeMaHa, HauOoJblIee M HAaMMEHbIee 3HaYeHHs], pa3Max YHCIOBOro Habo-
pa; yMeHHe H3BJIeKaTh, HHTEPIPETUPOBATh U MPeoOpa3oBbIBATh MH(POPMAIUIO, MPEACTABICH -
HyI0 B TaOlMIIAX W Ha JuMarpaMMax, OTpa)alollyl0 CBOWCTBA M XapaKTEPUCTUKU PEaTbHBIX
MIPOLIECCOB U ABJICHUH; yMEHUE paclo3HaBaTh N3MEHUYMBBIEC BEJIMUMHBI B OKPYKAIOIIEM MUPE

15

YMeHne onepupoBaTh MOHATUSMH: CIYYalWHBIA OMBIT (CIIy4alHBIA SKCTIEPUMEHT), dJIEMEHTap-
HOE COOBITHE (RIIEMEHTApHBIA MCXOJ) CIy4ailHOTO OIbITa, CIydaliHOE COOBITHE, BEPOSITHOCTh
COOBITHSI; YMEHHE HAXOIUTh BEPOSITHOCTU CIydalHBIX COOBITUN B OIBITaX C PAaBHOBO3MO>KHBI-
MU 3JIEMEHTApHBIMH COOBITHSIMH; YMEHUE pellaTh 3a/la4yd METOJI0M OpraHM30BaHHOIO Iepedo-
pa U C UCIOJIb30BAHUEM MpPaBUJIa YMHOXKEHUS; YMEHUE OLEHUBATH BEPOSITHOCTH PEAIbHBIX CO-
ObITUI U SBIICHUM, IOHUMATh POJIb MPAKTUYECKU JTOCTOBEPHBIX M MaJOBEPOSITHBIX COOBITHII B
OKPY’KaIOIllEM MUPE U B )KU3HU; 3HAKOMCTBO C TIOHATHEM HE3aBUCUMBIX COOBITHIT; 3HAKOMCTBO C
3aKOHOM OOJIBIIINUX YUCEN U €r0 POJIbI0 B MACCOBBIX SIBJICHUSIX

16

YMeHue BeIOMpaTh MOIXOIANIANA W3YYCHHBIM METOJ I PEIICHUS 3aa4M, MPUBOIUTH IIPUME-
pbl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJIE M JKU3HHU, PACIIO3HABATH MPOSBIICHHE 3aKO-
HOB MaT€MaTUKU B UCKYCCTBE, OMUCHIBATh OT/ICIbHBIE BBIAAIOIINECS PE3yJIbTaThl, IOTYyYCHHbBIE
B XOJI€ pa3BUTHUS MaTEMaTHKU KaK HayKW, MIPUBOJUTH IPUMEPhl MATEMAaTHUECKUX OTKPBITUN U
HX aBTOPOB B OTEYECTBEHHON U BCEMUPHOUN HCTOPHH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA OI'D 11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMEHT CO/IepKAHMS
1 | Ywucna u BeIYUCICHUS
1.1 | HarypanbHble u nensle uncina. [Ipu3Haku JeIMMOCTH LEIbIX YUCEN
1.2 | OObIKHOBEHHBIE U AECATUYHBIEC APOOH, TPOIICHTHI, OECKOHEYHBIE TEPHOANIECKHE IPOOH
1.3 | PanmonanbHbie yncia. ApudMeTnieckre onepaiy ¢ paloHaIbHBIMU YHCIaMU
1.4 | JlefictBuTenbHbIC urcaa. ApupMETHIECKHE OTIepalli C ACHCTBUTEILHBIMHU YHCIIAMHU
15 HpE/I6Jm>KéHHHe BBIUMCIICHUS], TPABUJIa OKPYTJICHHUS, IPUKUIKA U OLIEHKA pe3yJabTaTa BEIUUCIIE-
HUI
2 | Anrebpanueckue BBIPaKECHUS
2.1 | bBykBeHHBIE BBIpaKEHUS (BBIPAKEHHS C TIEPEMEHHBIMH)
2.2 | Crenens ¢ 1ienbIM nokaszatenieM. CTeneHb ¢ palnoOHABHBIM MMokazareiaeM. CBOMCTBA CTEIICHU
2.3 | MHOTOYJICHBI
2.4 | Anrebpanyeckas 1poOb
25 Apudmernueckuil KOpeHb HaTypaJbHOW cTemneHu. JleHcTBus ¢ apupMeTHYeCKUMH KOPHSIMU
HaATYpaJIbHOU CTENCHH
3 | YpaBHEHUS 1 HEpAaBEHCTBA
3.1 | Lenbie u mpoOHO-panoHabHBIE YpaBHEHHUS. CHCTEMBI H COBOKYITHOCTH YpaBHEHUH
3.2 | Lenbie u mpoOHO-panimoHaTBHBIE HepaBeHCTBA. CHCTEMBI i COBOKYITHOCTH HEPABEHCTB
3.3 | Pemenune TeKCTOBBIX 3a1a4
4 | YucnoBble NOCIEI0BATEILHOCTH
4.1 | ITocmemoBaTeIbHOCTH, CIIOCOOBI 3aJaHM ITOCIEI0BATEILHOCTEN
4.2 | Apudmerrdeckast u TeoMeTprudecKas rmporpeccuu. opmyrsa CII0KHBIX TPOLIEHTOB
5 | OyHKIUK
OyHKIMsA, crmocoObl 3ananus GyHknuu. ['padux ¢ynkiuu. O01acTh ONpeeIeHUsT U MHOKECTBO
3HaueHudl ¢yukuuu. Hymu ¢ynkuuu. [Ipomexytku 3HakonoctossHCTBa. [IpoMexyTku MOHOTOH-
5.1 HOCTH (GyHKIMH. MakcuMyMbl U MUHUMYMBI GyHKUIuU. HanGompliee 1 HauMeHblllee 3HaYCHHE
(GYHKIMH Ha IPOMEKYTKE
6 | Koopaunatbl Ha mpsIMOM M IJIOCKOCTH
6.1 | KoopaunatHas npsimas
6.2 | JlekapTOBBI KOOPJMHATHI HA TUIOCKOCTH
7 | I'eomerpus
7.1 | 'eomeTtpuyeckue GUIrypsl U UX CBOICTBA
7.2 | TpeyronbHUK
7.3 | MHOTOYTOJILHUKHI
7.4 | OKpyXHOCTb U KpPyr
7.5 | 3MepeHne reoMeTpu4ecKUX BETUYUH
7.6 | BekTopbl Ha MIIOCKOCTH
8 | BeposTHOCTb U CTaTUCTHKA
8.1 | OnucarenpHas cTaTUCTUKA
8.2 | BeposiTHOCTB
8.3 Kombunaropuka
8.4 MHuoxecTBa
8.5 I'padsr




YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Marematuka. AnreOpa: 7-ii kjacc: 6a30Bblil ypoBeHb: yueOHUK; 15-¢ u3nanue, nepepadboranHoe MakapbyeB
IO.H., Munmtox H.I'., HemikxoB K.W. u np.; mon penakuueit TemsikoBckoro C.A. AxkunonepHoe o0miectBo «M3-
narenbeTBO «IIpocBemenuex»

» Marematnka. Anredpa: 8- kiacc: 6a30BbIi ypoBeHb: yueOHHK; 16-¢ nznanue, nepepadotannoe MakaperueB
O.H., Munmtoxk H.I'., HemkoB K.W1. u np.; mox penakueit TensikoBckoro C.A. AkinuonepHoe o6mectBo «M3-
narenbeTBO «IIpocBemenuex»

» Marematnka. Anredpa: 9-i kiacc: 6a30BbIi ypoBeHb: yueOHHK; 15-¢ uznanue, nepepadotannoe MakaperieB
I0.H., Mungrok H.I'., HemmkoB K.W. u ap.; mox penakmueit TensikoBckoro C.A. AxinonepHoe o0riectBo «M3-

JaTCIbCTBO «HpOCBCHleHI/IC»



PABOYAS TPOTPAMMA
(ID 6948236)

yueOHoro kypca «I'eomerpusp»

1u1st oOyJaronuxcs /-9 kinaccos



HOACHUTEJIBHASA 3AIIMCKA

I'eomeTpust Kak OJMH U3 OCHOBHBIX pa3/EjOB ILIKOJBHOM MAaTEMaTUKH, UMEIOIIHUKA CBOEH ILIECNIBIO
o0ecreuynTh U3ydyeHne CBOMCTB M pa3MepoB (Uryp, MX OTHOIICHUH M B3aUMHOE PACIOJI0KEHUE, ONTUPACTCS
Ha JIOTUYECKYIO, TOKa3aTeIbHYI0 JTMHUIO. L[eHHOCTh M3y4eHUsI TEOMETPHH Ha YPOBHE OCHOBHOTO OOIIETo
00pa3oBaHuUs 3aKIOYAETCSI B TOM, YTO OOYYAIONIMICS YYUTCS MPOBOAUTH NOKA3aTEIbHBIC PACCYXKICHHS,
CTPOUTDH JIOTUYECKUE YMO3AKIIIOUCHHUS, I0KA3bIBaTh UICTUHHBIC YTBEPXKICHUS U CTPOUTH KOHTPIPUMEPHI K
JIO’)KHBIM, TIPOBOJIUTEH PACCYXKICHUS «OT MPOTUBHOTO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB, (POPMYIUPOBATH
oOpaTHBIC YTBEPKICHUSI.

Bropoii nenbio u3ydeHusi reOMETpUN SBJISETCS UCIIOIb30BaHUE €€ KaK MHCTPYMEHTAa IPU pEIICHUU
KaK MaTeMaTH4eCKHX, TaK U NPAKTHMUECKUX 3aJlad, BCTPEUaAIOUIUXCs B peanbHOM ku3HHU. OOyuaromuiics
JOJIKEH HAyYUThCS ONPEIEIUTh T€OMETPUUECKYI0 (QUTypy, ONUCATh CJIOBaMM JIaHHBIA YEpTEXK WU PUCY-
HOK, HalTH IUIOIIA/Ib 3eMEJIbHOTO y4acTKa, pacCUMTaTh HEOOXOAUMYIO [UIMHY OITOBOJIOKOHHOTO Kabess UiIu
TpeOyemble pa3Mephl Tapaxka A aBTOMOOMIISl. DTOMY COOTBETCTBYET BTOpAsi, BHIYMCIUTENbHAS JIU- HUSI B
n3ydeHuu reometrpuu. Ilpu pemenun 3agay mpakTHUECKOrO XapakTepa oOydarolUiCcs YYUTCS CTPO- UTh
MaTeMaTHYEeCKUE MOJEIN pPEATbHBIX KU3HEHHBIX CHUTYalluid, MPOBOJWTH BBIUMCICHUS W OIEHUBATH
a/IeKBaTHOCTD IMOJIyYEHHOTO pe3yJbTaTa.

Kpaiine BayxHO OAUEPKUBATH CBSI3M TEOMETPHUU C IPYTUMU YIEOHBIMH TIPEAMETaMHU, MOTUBUPOBATH
UCIO0JIb30BATh ONpEAENeHUsI TeOMETpUUYECKUX (UTyp M MOHATUH, NEMOHCTPHUPOBATh NMPUMEHEHHE IOJIY-
YEHHBIX YMEHHUH B (DU3WKE U TEXHUKE. DTHU CBA3U Haubosee IpKo BUIHBI B TeMaxX «Bektopwr», « Tpurono-
METPUYECKHE COOTHOIIEHU», «MeTtos koopauHaT» U «Teopema [Tudaropay.

VYuebnniii kypc «['eoMeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIC pa3felibl coaepx anus: «l eomerpu-
yeckue (Urypbl U UX CBOMCTBay, «/3MepeHrne reoMeTpuyecKuX BeTUYNH», «JleKkapToBbl KOOPAWHATHI Ha
II0CKOCTUY, «BekTophl», «JBuxkeHus miockoctuy, «[IpeoOpazoBanus nogo0us».

Ha u3yuenne yuebHOTO Kypca «I'eomerpus» otBoauTcs 212 dacoB: B 7 kitacce — 68 dacoB (2 yaca B
Heqeno), B 8 kitacce — 68 yacoB (2 vaca B Hezen0), B 9 kimacce — 76 wacoB (B 1, 3 u 4 yeTBepTH 2 yaca B
HEJIENI0, BO 2 YETBEPTH 3 yaca B HEJICIIO).

COJEPKAHUE OBYUYEHMUA
7 KJIACC

HauanbHble noHATHS reomeTpun. Touka, npsimasi, OTPe3oK, Jyd. Yrou. Buasl yrios. BeprukanbHble
U CMeXHbIe yribl. buccektpuca yrna. Jlomanas, mHoroyromsHuk. IlapamiensHOCTh U HEpHEHIMKYIISP-
HOCTb IPSIMBIX.

Cummerpuunsble ¢urypsl. OCHOBHBIE CBOMCTBA O0ceBOi cummeTpuu. IIpumepsl cuMMeTpun B OKpY-
KAIOIIEM MHpE.

OCHOBHBIE TOCTPOEHUSI C TIOMOLIBIO LIUPKYIS U TUHEHKU. TpeyroabHUK. BricoTa, MeanaHa, Ouccek-
TpHca, X CBOUCTBA.

PaBHOOe1peHHBIH U paBHOCTOPOHHUM TpeyroabHUKHU. HepaBeHCTBO TpeyroabHUKA.

CBoiicTBa M TNpH3HAKH PaBHOOEAPEHHOTO TpeyrojbHUKa. [IpM3HAKM paBEHCTBA TPEYTrOJIbHUKOB.

CBoiicTBa M NMpU3HAKHU MapauledbHbIX NpsAMbIX. CyMMa YIJI0OB TpeyrojibHUKa. BHeurHue yriel Tpe-
YTOJIbHUKA.

[IpsimoyrombHbIi TpeyroabHUK. CBONCTBO MEIMaHbl MPSIMOYTOJIBHOTO TPEYroJbHUKA, TPOBEIEHHON
K runotenyse. [Ipu3Haku paBeHCTBa NMPSMOYTOJBHBIX TPEYroJbHUKOB. IIpSIMOYToONbHBIA TPEeyrojabHHUK C
yriaom B 30°.



HepaBeHcTBa B reOMeTpUM: HEPABEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O JIJIMHE JIOMAHOW, TeOpeMa o
OosbIIeM yriie U O0JIbIIeH CTOPOHE TpeyroJibHUKa. [leprnenauKysp U HaKIIOHHas!.

I'eomerpuueckoe MecTo Touek. buccekrpuca yria U cepeUHHBIN NEPIEHAUKYISIP K OTPE3KY Kak
r€OMETPUUECKHUE MECTa TOYEK.

OKpyXHOCTb M KpYI, XOpAa M JuUaMeTp, UX CBOICTBa. B3auMHOE pacrosiokeHHe OKPYKHOCTU U
npsimoit. KacarenbHas u cekymasi K OKpyKHOCTH. OKpYKHOCTb, BIIMCaHHAs B yroJj. BrimcanHas u onucas-
Hasi OKPY>KHOCTH TPEYTroJIbHUKA.

8 KIIACC

YerbipéxyroapHuku. [lapannenorpamm, ero npusHaku M cBoicTBa. YacTHble cilyyau Mapaijiesno-
IrpaMMOB (MIPSAMOYTOJIbHUK, pOMO, KBapaT), MX MPU3HAKU U cBOMCTBa. Tparnenus, paBHOOOKas Tpamnenus, eé
CBOMCTBA U Npu3HaKu. [IpsmoyronsHas Tpanenusi.

Meron yaBoenus Mmenuansl. LlenTpanbHas cummerpus. Teopema ®areca u TeopemMa 0 MPONOPIHO-
HaJIbHBIX OTPE3Kax.

CpenHue TMHUY TpeyroyibHUKa U Tpaneuuu. LlenTp Macc TpeyrojabHUKa.

[Togo6ue TpeyroabHUKOB, KO3pduiueHT nogoodus. [IpuzHaku nogodus TpeyroipHUkoB. [Ipumene-
HUE 0100 IPH PEIICHUH MPAKTUYECKUX 3a/1a4.

CpoiicTBa muiomaieit reometpudeckux ¢uryp. @opmyibl A IUIOMIAIU TPEYroJibHUKA, Mapauieno-
rpaMma, pom6Oa u Tpaneuuu. OTHOIIEHHE TUI0IIaiel T0JI0OHBIX GQUryp.

Boruncnenue miomniaseid TpeyrojJbHUKOB M MHOTOYIOJBHUKOB Ha KieTyaTod Oymare.

Teopema IMudaropa. [Ipumenenue teopemsl [ludaropa npu pemieHnn NpakTUYECKUX 3a/a4.

CuHyC, KOCHHYC, TAHT€HC OCTPOTO YIila MPSIMOYTOJIBHOIO TPEYrojJbHUKa. OCHOBHOE TPUTOHOMETPH -
YecKoe ToXk1ecTBO. Tpuronomerpuueckue Gpynkmuu yrios B 30, 45 u 60°.

Brnucanneie 1 1eHTpaibHBIE YIJIBI, YTOJ MEXKIY KacaTeIbHOW M XOPAOW. YTJIbl MEXAY XOpAaMu U
CEKyIIMMU. BriviCaHHBIE U ONMCAHHBIC YETHIPEXYTOJbHUKN. B3auMHOE pacosoKeHue AByX OKPYKHOCTEH.
Kacanue okpyxHocTteit. O01ume kacareabHbIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TaureHc yrioB oT 0 1o 180°. OcHOBHOE TPUTOHOMETpUUECKOE TOXKIAECTBO. Dop-
MYJIbI IPUBECHHUSI.

Pemenue tpeyroiapHuKoB. Teopema KOCHHYCOB U TeOpeMa CUHYCOB. PelieHre mpakTH4ecKux 3a1ad ¢
HCIO0JIb30BAHUEM TEOPEMBI KOCUHYCOB U TE€OPEMBI CHHYCOB.

[IpeoGpazoBanue nonodus. [logodue cooTBETCTBEHHBIX JIEMEHTOB.

Teopema o npousBeACHUN OTPE3KOB XOP/I, TEOPEMBI O MPOU3BEACHUH OTPE3KOB CEKYIIUX, TEOpPEMa O
KBaJIpaTe KacaTeiabHOM.

Bektop, mnmuHa (MOAynb) BEKTOpa, COHAIPaBJIEHHBIE BEKTOPHI, MPOTHUBOIOJIOKHO HAIpPaBIICHHBIE
BEKTOPBI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMEpaIlMy HaJ BeKTOpamu. Pa3noxeHue Bek-
TOpa 0 JBYM HEKOJUIMHeapHbIM BekTopaMm. KoopanHatel BekTtopa. CKajiipHOE NMPOU3BEIECHUE BEKTOPOB,
MIPUMEHEHHUE ISl HAaXO0XKACHUS JJIMH U YIJIOB.

JlexapTOBbI KOOpAMHATHI HA INIOCKOCTH. YPaBHEHHS MPSAMOM M OKPY>KHOCTH B KOOpJMHATaX, mepe-
CEUYEHHE OKPYKHOCTEH M MpAMbIX. MeTO 1 KOOpAUHAT U €ro IpUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. [[MHA OkpyxHOCTH. ['pagycHast u paguaHHas Mepa yria, BbIYHCIIe-
HUE JUIMH AyT OKpykHocTel. [Inomanes kpyra, cekropa, CEerMeHTa.

JIBUKEeHHS TUIOCKOCTH M BHYTPEHHHE CUMMETpUU (uryp (dnmeMeHTapHble npeactaBienus). [lapai-
JenbHBIN nepexoc. 1loBopor.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI YYEBHOI'O KYPCA «I'EO-
METPUS» HA YPOBHE OCHOBHOI'O OBHIET'O OGPA3OBAHUA



JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE Pe3yabTaThl OCBOCHHUS IPOTPaMMBI y4eOHOTO Kypca «I eoMeTpus» XapakTepu3yroT-
cs:

1) maTpuoTHYecKoe BOCIUTAHUE:

MPOSIBJICHUEM MHTEpeca K MPOIIJIOMY M HACTOSIIIEMY POCCUMCKON MaTeMaTHKU, IIEHHOCTHBIM OTHO-
IEHUEM K JTOCTHKEHUSM POCCUHUCKUX MAaTEMaTUKOB M POCCUMCKON MAaT€MaTHYECKOW IIKOJIbI, K UCIIOIb30-
BAHMIO ATUX JOCTIKCHUH B APYTUX HayKaxX U MPUKIATHBIX chepax;

2) rpaIaHcKoe U TyXOBHO-HPaBCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBHITIOJIHEHUIO 00sI3aHHOCTEN Ipak/IlaHWHA M PEaIM3alliy €To TIpaB, MpeACTaBICHUEM
0 MaTeMaTHUYECKHX OCHOBaX ()YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHUMN, MPOIEAYp TPakJIaHCKO-
ro oOmiecTBa (Harpumep, BIOOPHI, OMIPOCHI), TOTOBHOCTBIO K OOCYXKJIEHUIO ITHUYECKUX MPOOJIeM, CBS3aH-
HBIX C TPAKTUYECKUM MPUMEHEHHEM JOCTIKCHUNA HAYKH, OCO3HAHHUEM BAXXHOCTH MOPAIBHO-3THUUYECKUX
MIPUHIIUATIOB B JIEATETLHOCTH YUEHOTO;

3) Tpy/10BO€ BOCIUTAHUE:

YCTaHOBKOM Ha aKTMBHOE YJaCTHE B PEIICHUH MPAKTHYECKUX 3a]]a4 MaTeMAaTHYEeCKOW HarpaBIeHHO-
CTH, OCO3HAaHUEM BAXHOCTH MATEMaTHYECKOTO 0Opa30BaHMS HAa MPOTSHKEHUU BCEU KU3HM JJISl YCTICITHON
poheCCHOHANTBHOU NEATETLHOCTH U PA3BUTHEM HEOOXOAMMBIX YMEHUHN, OCO3HAHHBIM BBIOOPOM U MOCTPO-
€HUEM WHIUBUIYaTbHON TPACKTOPUU 0Opa30BaHUS W )KM3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB U
0OLIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

CHOCOOHOCTBIO K SMOIIMOHAIBHOMY U 3CTETUYECKOMY BOCHPHUITHIO MaTeMaTHYECKHX OOBEKTOB, 3a-
Jla4, pelIeHUH, pacCyKI€HUI, YMEHUIO BUAECTh MAaTEMAaTUUECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IEeHHOCTH HAYYHOr'0 MO3HAHUS

OpHEHTAllMe B JAEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4HBIX IMpPEICTaBICHHN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI YelOBeKa, MPUPOIbl U OOLIECTBA, TOHUMAHUEM MAaTeMaTUYECKOW HAyKd Kak
cdepbl YeloBEYECKOW AeATeNbHOCTH, ATANOB €€ pa3BUTUS M 3HAYMMOCTH JJIS Pa3BUTHS LIMBUIIU3AIUH,
OBJIQJICHUEM SI3IKOM MAaTEMaTUKH M MAaTEMaTUYECKON KyIbTypOM KakK CpEACTBOM IIO3HAHMS MUpPA, OBJIAJe-
HUEM MPOCTEHIINMH HABBIKAMHU UCCIIEA0BATEIbCKOM 1€ATEIbHOCTH;

6) ¢pusuueckoe BocnuTaHue, (GOPMHPOBAHKE KYJILTYPbI 310POBbSI M 3MOIMOHAIBLHOI0 0J1aro-
MOJIYYHA:

TFOTOBHOCTBIO IIPUMEHATh MAaTEMATHUYECKUE 3HAHUSA B MHTEpPECaX CBOETO 3J0POBbsI, BEACHHS 3]10pPO-
BOro o0Opasa >Ku3HHU (3J0pOBO€ MUTaHKE, COATAHCUPOBAHHBIA PEKUM 3aHATHI U OTIbIXa, peryiaspHas Qu-
3UYecKas akTUBHOCTb ), CPOPMHUPOBAHHOCTHIO HaBbIKa pedIeKCHH, TPU3HAHUEM CBOETO MpaBa Ha OMIMOKY |
TaKOT0 K€ IpaBa JIpyroro 4eJlI0BeKa;

7) 3KOJIOTHYECKOEe BOCITUTAHME:

OpHUEHTAaIlMel Ha IPUMEHEHNE MaTeMaTHIYeCKUX 3HAHUMN [Tl peIlIeHus 3a/1a4 B 00JIaCTH COXPAHHO- CTU
OKpYXalollleld Cpelibl, MJIAHUPOBAHUS IMOCTYNKOB M OLEHKH HX BO3MOJKHBIX MOCIEACTBUU M OKpY-
JKAarloIIeH cpe/ibl, 0CO3HAHUEM III00ALHOTO XapaKTepa SKOJOTUYECKUX MPOOIIeM U MyTel uX pelieHus;

8) amanTanus K M3MEHSIIOIUMCS YCJIOBHSIM COLMHATBLHON M MPHPOIHON Cpe/bl:

TOTOBHOCTBIO K JEHCTBUSIM B YCJIOBHUSX HEONPENEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEHM KOMIIE-
TEHTHOCTHU Yepe3 MPAKTHYECKYIO JeSTeNIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y APYTUX JIOJeH, mpuobpe-
TaTh B COBMECTHOM JESATEIHLHOCTH HOBbIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 OMBITA IPYTUX;

HE0OX0IMMOCThIO B ()OPMUPOBAHUM HOBBIX 3HAHUU, B TOM uucie GOPMYIUPOBATH WUICH, MTOHSITHS,
TUMNOTE3bl 00 00BEKTaX U SBICHUSAX, B TOM YHCIIe PaHEee HEU3BECTHBIX, 0CO3HABATH AC(PHUIIMTHI COOCTBEH-
HBIX 3HAaHUU U KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHUE;



CIIOCOOHOCTBIO 0CO3HABATh CTPECCOBYIO CUTyallMlO, BOCIIPUHUMATL CTPECCOBYIO CUTYAallUIO KaK BbI-

30B, TpeOYIOIIUH KOHTPMEP, KOPPEKTHPOBATH NMPUHUMAEMbIe pEIICHHs M JIeHCTBUA, (HOPMYIHPOBATH U

OLICHUBATh PUCKH U TIOCIEACTBHS, (GOPMUPOBATD OTIBIT.

METAINIPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTeabHBIE YHHUBEpPCAJAbHBIC yqeﬁnble JeHCTBUS

ba3oBble Jornveckue aelcCTBUS:

BBISIBIISITh M XapaKTEPU30BaTh CYNICCTBEHHBIC MPU3HAKKM MAaTEMaTUYCCKHX OOBEKTOB, MOHSITHUH,
OTHOIICHUIA MEXKIY MOHATUSIMHU, (POPMYIHPOBATH OMPECIICHUS TOHITHN, YCTAHABIUBATH CYIIE-
CTBEHHBIN NPU3HAK KiIaccu(UKau, OCHOBAHUS JIJIsl OOOOIICHHS U CPAaBHEHHUS, KPUTEPUU MPOBO-
JTUMOTO aHaJu3a;

BOCIIPHHUMATh, (OPMYITHPOBATH U TTPEOOPA3OBHIBATH CYKICHHS: YTBEPIUTCIILHBIC U OTPHUIIATEIh-
HbIC, eIUHIYHBIC, YACTHBIC U 00IINE, YCIIOBHEIE,

BBISBIISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U W MPOTUBOPEUHs B (haKkTax, JaHHBIX,
HAOJTIOJICHUSAX U YTBEPXKJICHUAX, TIpe/jIaraTh KPUTSPUH JIJIS BBISIBIICHUS 3aKOHOMEPHOCTEH | PO -
THBOPEYNH;

JIeNIaTh BBIBOJIBI C MCIIOJIb30BAHNEM 3aKOHOB JIOTHKH, JETYKTUBHBIX U MHIYKTUBHBIX YMO3aKITFOUe-
HH, YMO3aKIIFOUEHUH 110 aHAJIOTUU;

pa30upath J0Ka3aTebCTBA MAaTEMATHYCCKUX YTBEPXKIACHUU (TPSIMbIE W OT TMPOTHBHOTO), IMPOBO-
IUTHh CaMOCTOSITETIFHO HECJIOKHBIE JI0Ka3aTeIbCTBA MaTeMaTH4ecknuX (akToB, BHICTpAaUBaTh apry-
MEHTAIHIO, MPUBOJAUTD IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Croco0 pemnieHrs yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHMUS, BHIOU -
paTh HarboJiee MOIXOIAIINNA ¢ YIETOM CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBareLCKUe JeHCTBHS.

HCIIOJIb30BaTh BOMPOCHI KaK MUCCIIEI0BATEIbCKUN MHCTPYMEHT IMO3HaHMs, (POPMyIUpOBaTh BOIPO-
ChI, (DUKCUPYIOITUE MPOTUBOPEYHE, POOIEMY, CaMOCTOSATEIHHO yYCTaHABJIMBATh MCKOMOE U JIaH-
HOe, GOPMHPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HIINIO, MHEHHUE;

MIPOBOJIUTH TI0 CAMOCTOSTEIILHO COCTaBJICHHOMY TUIaHY HECJIOKHBINA IKCTICPUMEHT, HEOOJIBIIOE HC-
CJIEIOBAaHKE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEH O0BEK-
TOB MEXy CO00ii;

CaMOCTOSITENILHO (OPMYIUPOBATH 000OIIEHUS M BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO HAOIIO-
JICHUsI, UCCIIEZIOBAHMUSI, OLIEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3yIbTaTOB, BHIBOJAOB U 0000I1IIe-
HU;

MIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE IPOIIECCA, a TAK)KE BBIABUTATH MPEANOJIOKEHHUS O €ro pas-
BUTHUHU B HOBBIX YCIIOBUSIX.

Padora ¢ nundgopmanueii:

BBISIBJIATH HEIOCTATOYHOCTh U U30BITOYHOCTH MH(OPMAIUH, TaHHBIX, HEOOXOIUMBIX ISl PEICHUs
3ajJauM;

BBIOMPATh, aHAIU3UPOBATH, CUCTEMATH3UPOBATh U UHTEPIPETUPOBATH MH(OPMAIMIO PA3ITUUYHBIX
BUJIOB U ()OPM IIPECTABICHHUS;

BbIOMpPATh (hOpMy MpeACTaBIeHUS HHPOPMALIMU U WIUTFOCTPUPOBATh pPelIaeMble 3aJJaull CXeMaMH,
JMarpaMMamu, HHOM rpadukoi 1 uX KOMOUHAIMSIMU;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH IO KPUTEPHAM, PEATIOKEHHBIM YUUTENIEM UITH chopMyIIu-
POBaHHBIM CaMOCTOSITENIBLHO.

KoMMyHuKaTHBHBIC YHHBepCAJIbHbIC y4eOHbIe JeHCTBHS:



® BOCIPUHHMATH U (OPMYIUPOBATH CYXKJIEHUS B COOTBETCTBHM C YCIOBHUSAMHU U LENISAMHU OOIICHUS,
SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCHbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUSI 110 X0y PELICHHUs 33a]]a4i, KOMMEHTUPOBATh MOJIyYCHHBIH Pe3ylbTaT;

e B X0J1¢ 00CYXKJEHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYXAaeMOi TeMbl, IPOOIEeMbl, peraeMon
3aJlauM, BBICKA3bIBATH WJIEM, HALIEJICHHbIC HA MOUCK PEIIEHHUS, COMOCTAaBIISITh CBOU CYXICHUS C
CYXJICHUSIMH IPYTUX YYaCTHUKOB JHAJora, 0OHApY>KUBATh PAa3JIMYMe U CXOJCTBO MO3UIHH, B KOP-
peKkTHOH Gopme HOopMYITHPOBATH PA3HOTIIACHS, CBOU BO3PAKCHHUS;

® [IPE/ACTaBIATH PE3YJbTaThl PELICHUS 3aJaud, 3KCIIEPUMEHTA, UCCIEAOBAHUS, IPOEKTA, CAMOCTOS -
TEJIbHO BBIOMPATh (hOpMaT BBICTYIUIEHUS C YYETOM 3a7ay IPE3EHTALMU U OCOOEHHOCTEH ayauTo-
puH;

® TIOHMMATh M UCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ HHIMBHIyaTbHON PabOTHI MPH PEIICHUU
y4eOHBIX MaTeMAaTUYECKUX 3a]1a4;

® [IpUHUMATH I1I€JIb COBMECTHOW NEATENIbHOCTH, MJIAHUPOBATh OpPraHU3aIMI0 COBMECTHON paloOTHI,
pacrnpenensiTb BUIbI paboT, JOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U Pe3ysbTaT paboThl, 00001IaTh
MHEHHUS HECKOJILKHX JTIOJICH;

® y4acTBOBATH B IPYNIOBBIX popMax paboThl (00CYKIeHHS, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMbI U
JPYTHE), BBIMOJHATH CBOIO YaCTh paOOTHI M KOOPAMHUPOBATH CBOU JICHCTBHS C APYTMMH WICHA- MH
KOMaH/Ibl, OLIEHUBATh KaueCTBO CBOEro BKJIa/ja B OOLIMH MPOIYKT MO KpUTEPHsIM, CHOPMYIIH-
POBAaHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHble yHUBEpCaIbHbIe Y4eOHbIE 1eHCTBHS

Camoopranuszanus:
® CaMOCTOSTENIbHO COCTABJIATH TUIaH, aJlTOPUTM PEIICHUs 3a7a4u (UK €r0 4acTh), BRIOUpaTh CIIoco0
pelieHns ¢ yuéToM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BapUaHThI PelICHUI ¢ y4€TOM HOBOM MH(OpMALIHH.
CaMOKOHTPOJIb, IMOIIHOHAJIBLHBI HHTEJLVIEKT:
e BIAJETh Crioco0aMu CaMOIPOBEPKH, CAMOKOHTPOJIA Mpoliecca U pe3yibTaTa pelieHus MaTeMaTH-
JeCcKOH 3amaumu;
® MpeABHUAETh TPYJHOCTU, KOTOPHIE MOTYT BO3HUKHYTH MPHU PEIICHUH 33[a4l, BHOCUTh KOPPEKTHUBbI
B JICSITENILHOCTh HA OCHOBE HOBBIX 0OCTOSATENBCTB, HalIEHHBIX OIINOOK, BBISIBJICHHBIX TPYIHOCTEH;
® OLICHMBATh COOTBETCTBHE pe3yibTaTa ACSTEIbHOCTH IMOCTABJICHHON LIETH U yCIOBHUSIM, OOBICHATD
MIPUYMHBI JOCTHKCHUS WU HEJAOCTHXKEHUS 1IeTTU, HAXOAUTh OMIMOKY, TaBaTh OIIEHKY MPUOOPETEH-
HOMY OTIBITY.

INPEAMETHBIE PE3YJIbTATBI

K koHIy 00ydeHus B 7 kjacce oOyqaromuiics MoJyquT CIeIYyIOLIHe MPeIMETHbIE Pe3yIbTaThl:

Pacrnio3HaBaTh M3y4deHHblE T€OMETPUUYECKHE (UTYpPBI, ONpENeNaATh WX B3aUMHOE PaCIOJIOKEHHUE,
n300pakaTh reoMeTpudeckre (GUIyphl, BBIMOIHATH YEPTEXKHU MO YCIOBUIO 3a7aui. VI3MepsTh TMHEHHbIe U
yTJIOBbI€ BeIMYUHBI. Perars 3a1a4u Ha BBIYMCIICHUE JIMH OTPE3KOB M BEJIMYUH YIJIOB.

Jlenatb rpyOyro OLIEHKY JIMHEHHBIX U YTIIOBBIX BEIWYMH MIPEIMETOB B peallbHON )KU3HHU, pa3MepOB
MIPUPOJHBIX 00BEKTOB. Pa3znuyars pasmMepsl STUX OOBEKTOB MO MOPSKY BEIUNUUHBI.

CTpouTb 4epTEXRH K TEOMETPUUECKUM 3a/1a4aM.

ITonb30BaTbCs MPU3HAKaMU PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIB30BATh IPU3HAKU U CBOWCTBA PaBHO-
OeZIpeHHBIX TPEYTOJLHUKOB MPHU PEIICHUH 33/1au.

IIpoBOIUTH TOTMYECKHE PACCYKIEHUS C UCIIOJIB30BAHUEM T€OMETPUUECKHX TEOPEM.



[Tonb30BaTbcs IpU3HAKAMU PAaBEHCTBA IPSIMOYTOJIbHBIX TPEYIOJbHUKOB, CBOMCTBOM MEINAHBI, PO -
BEJIEHHOM K TMIIOTEHY3€ NMPSAMOYIOJIBHOTO TPEYrOJIbHUKA, B PELIEHUHY FEOMETPUUECKUX 3a1a4.

OmnpenensaTh MapauIeTbHOCTh MPSAMBIX C HOMOIIBIO YIJIOB, KOTOpble 00pa3yeT ¢ HUMH CEKyIlas.
Onpenenars napaulebHOCTh IPSIMBIX C IOMOILBIO PABEHCTBA PACCTOSHUI OT TOYEK OJHOM IpSIMOM 10
TOYEK JPYrOH MPSMOM.

Pemats 3a1aun Ha kieTyaToit Oymare.

[TpoBOANTH BBIYMCICHHUS W HAXOAWTH YHCIOBbIE U OyKBEHHBIC 3HAUCHHS YIJIOB B T€OMETPUYECKHUX
3aJjadax C MCIOJIBb30BAHWEM CYMMBI YIJIOB TPEYrOJbHHKOB U MHOTOYI'OJBHUKOB, CBOMCTB YIJIOB, 00pazo-
BAHHBIX IPU IEPECEUCHUM JBYX NapauIeIbHBIX NPAMBIX ceKylled. Pemiate mpakTuueckue 3ajadyu Ha
HAaxO’KJICHUE YIJIOB.

Brnanerp moHsATHEM T€OMETPUYECKOTO MECTa TOYEeK. YMETh ONpeAessTh OMCCEKTPUCY yria U cepe-
JUHHBINA TEPIIEHIUKYISAP K OTPE3KY KaK TeOMETPUUECKUE MECTa TOUEK.

DopMyIHpPOBaTH ONPENEICHNUS OKPYKHOCTH U Kpyra, XOp/bl U TUaMeTpa OKPYKHOCTH, M0JIb30BaTh-
Cs UX CBOMCTBAMH. YMETh PUMEHATH 3TH CBOMCTBA MPH PEIIECHUU 3a]a4.

Bnagerp moHATHEM ONMCAHHOM OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETh HAaXOJIUTh €€ LEHTD.
[Tonb3oBarbest pakTaMu O TOM, UTO OMCCEKTPHUCHI YTIIOB TPEYTOJIbHUKA [IEPECEKAIOTCS B OJTHOM TOUKE, U O
TOM, YTO CE€pEIMHHBIE MEPIEHIUKYIAPBI K CTOPOHAM TPEYrOJIbHUKA MEPECEKAIOTCS B OJIHOM TOUKe.

Brnanerp nmoHaTHEM KacaTelnbHOW K OKPYKHOCTH, MOJIb30BAThCSI TEOPEMOM O MEPIEHIUKYISIPHOCTH
KacaTeJIbHOW U paJnyca, IPOBEIEHHOIO K TOUKE KACAHMS.

[Tonb30BaTbcsi MPOCTEUIIMMU T€OMETPUUECKHMU HEpPaBEHCTBAMH, MOHHUMATh WX MPAKTHYECKUN
CMBICIL.

[IpoBOANTE OCHOBHBIE T€OMETPUUECKHE MOCTPOECHHUS C IIOMOIIBIO HUPKYJIS U JIMHEUKH.

K xoHnIty oOyuenus B 8 kjacce 00yJaronuics MoayduT CIEIYIONIHUEe TPEIMETHBIC PE3yIbTaThI:

Pacno3HaBaTe OCHOBHBIE BUBI YETHIPEXYTOJIBHUKOB, UX 3JEMEHTHI, MOJIb30BAThCI UX CBONCTBAMHU
IIPU PELICHUH F€OMETPUUECKHX 3a/1a4.

[IpuMeHsTh CBOMCTBA TOUKH MEpECeUeHUss MeANaH TPEyroJibHUKA (LIEHTpa Macc) B pelIeHUH 3a]ad.

Bragets noHsTHEM CpeAHEN JIMHUM TPEYTOJIBHUKA U TPANELHUH, IPUMEHATh UX CBOMCTBA IIPH peLie-
HUU reomMeTpuueckux 3aaad. Ilonp3oBareesa Teopemort Paneca U TeOPEMON O IPONOPLHOHAIBHBIX OTPE3-
KaxX, IPUMEHSATh UX JJIs1 PEIICHUS MPAKTUYECKUX 3a7au.

[TpuMeHsTh NpU3HAKK OO0 TPEYTrOJIbHUKOB B PEICHUH I€OMETPHUUECKUX 3a/1a4.

[Tonb3oBarbes Teopemoit [ludaropa ass pemienrs reoMeTpUuecKUX U MpaKkTH4YecKkux 3aaad. CTpo- UTh
MaTeMAaTHYECKYI0 MOJIEIb B MPAKTUYECKUX 3a/adaX, CaMOCTOSTENIbHO JAeNaTh 4epTEX M HaxOJUTh CO-
OTBETCTBYIOLIUE JJINHBI.

Bnagete noHsATUAMU CHHYCAa, KOCUHYCA U TaHI'€HCA OCTPOrO YIJia MPSAMOYTOJIbHOTO TPEYrOJbHHKA.
[Tonp30BaThCs 3STUMU MOHATUAMH ISl PELICHUSI TPAKTUYECKUX 3a/1a4.

BoruncnsaTte (pa3auuHbIME CIOCOOAMHM) IUIONIAh TPEYTOJIbHUKA U IUIOIIAIU MHOTOYTOJIHBIX (UTYD
(momB3ysch, e HEOOXOAUMO, KAIBKYISITOpoM). [I[pUMeHATh moslydeHHbIE YMEHHSI B MPAKTHUECKUX 3a/1a-
yax.

Bnaners NOHATUAMHU BIMCAHHOTO M LIEHTPAJIbHOTO YIJla, UCIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX Y-
Jax, yriax Mexay XopJaamu (CeKyIMMHU) U YIie MeX]ly KacaTelbHON M XOpJOoH NMpH pelIeHUH reoMeTpu-
YECKHUX 3a/1a4.

Bnagers MOHATHEM ONMCAHHOIO YETHIPEXYrOJIBHUKA, NIPUMEHATH CBOMCTBA ONMMCAHHOIO YETBIPEX-
YrOJIbHMKA IIPU PELICHUH 3a/1ad.

[IpuMeHATh NOJMyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTeMaTH4ECKHE MOJENHN Ul 3a/1ad pe-
aJIbHOM JKM3HU U MPOBOJUTH COOTBETCTBYIOILINE BBIUYUCICHHS C IPUMEHEHHEM MOJI00US U TPUTOHOMETPUHU
(MoNB3ysCh, I'/Ie HEOOXOIUMO, KAIBKYISITOPOM).

K xonity o0yuenus B 9 kyacce oOy4aromuiicss OIyYUT CIeTyIOLUe TPEIMETHbIE PE3YIIbTaThI:



3HaTh TPUTOHOMETPUYECKUE (PYHKIIMH OCTPBIX YIJIOB, HAXOAUTH C UX MOMOINBIO PA3IUYHBIC dIIe-
MEHTBI TIPSMOYTOJIBHOTO TPEYTOJIbHUKA («PELIeHHEe MPSIMOYTOJIbHBIX TPEYroJbHUKOB»). Haxoauts (c mo-
MOIIBIO KAIBKYJISATOPA) [UIMHBL U YTJIbI JJ1s1 HETAOJMYHBIX 3HAUCHUH.

[Tonb3oBaTbecs (GopMynamMu TPUBEACHUS W OCHOBHBIM TPHUTOHOMETPHUECKHUM TOXKIECTBOM IS
HAXOKJCHHUS COOTHOIICHUI MEX/Ty TPUTOHOMETPHYECKIMH BETHYNHAMHU.

Hcnonp30BaTh TEOPEMBbI CHHYCOB U KOCHHYCOB ISl HAXOXKICHUS Pa3IMYHBIX AJIEMEHTOB TPEYTOJIb-
HUKA («pEIICHNE TPEYTOIBbHUKOBY), IPUMEHSTh HX IPH PEIICHUN F€OMETPHIECKUX 3aj1a4.

Brnanerp moHsATHSAMH NpeoOpa3oBaHUsl MOJIOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB IMOJO0OHBIX (GUTYP.
[Tonp30BaThCs CBOMCTBaMU MOOOUS TPOU3BOJILHBIX (PUTYP, YMETh BBIYUCIATH JJIHMHBI U HAXOIUTH YTIIBI Y
no100HBIX (uryp. IIpumMeHsTh CBOKCTBA OO0 B MPAKTUYECKUX 3a7adaX. YMETh MPUBOJUTH IPUMEPHI
MOJA0OHBIX (PUTYP B OKPY)KAIOILIEM MUDE.

[Tomp30BaThCs TEOpEMaMH O MPOU3BEACHUU OTPE3KOB XOPJ, O MPOU3BEICHHH OTPE3KOB CEKYIIHX, O
KBaJpaTe KacaTeJIbHOM.

[Tomp30BaThCs BEKTOpaMU, MOHUMATh UX T€OMETPHUECKUI M (PU3MUECKHMI CMBICT, IPUMEHSATh MX B
pelIeHNH TeOMeTPUYeCKHX U (U3NYecKux 3amad. [IpuMeHSTh CKalspHOE MPOM3BEICHHE BEKTOPOB VIS
HAXOXJICHHS JUTWH H YTIIOB.

[Tome30BaThCcs METOJIOM KOOPAWHAT HA TUIOCKOCTH, MPUMEHSATH €r0 B PEIICHUH TEOMETPHUYECKUX U
MPAKTUYECKHX 3a/1a4.

BrnaneTs NOHATHSAMHE MPaBIIILHOTO MHOTOYTOJIEHUKA, JUTHHBI OKPYXHOCTH, JUTHHBI TyTH OKPYXHO- CTH
Y paJIMaHHON MEepHI yIila, yMETh BRIYHUCIISITH TUIOMIAIh Kpyra U ero yacteid. [[puMeHsITh oydeHHbIe YMEHHS
B IIPAKTUYECKHX 3a/1a9ax.

Haxoautb ocu (Mau LEeHTpbl) CUMMETPUHN (GUTYp, TPUMEHSTh ABUKEHUS MIJIOCKOCTH B MPOCTEUIINX
clIy4asix.

[IpuMeHsTh NOSydeHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTHYeCKUE MOJENU IS 3a1ad pe-
aJIbHOM JKHU3HU U MPOBOJUTH COOTBETCTBYIOIIME BHIYMCICHUS C MPUMEHEHUEM MOJ00Us U TPUTOHOMETpPH -
yecKuX (QYHKIUH (TTOIB3YACH, T/I€ HEO0X0IUMO, KATBKYIATOPOM).



TEMATHYECKOE IINTAHUPOBAHMUE
7 KJIIACC

Ne HanmMeHoBaHMe pa3/ie/10B U TeM KosmmiecTBo 4acon DuieKTpoHHbIe (U poBHIE)
I/ | TMPOrpamMMbl Bcero K. padorsr [[Ip.paGorel | 00pa3oBaTe/ibHbIE peCypehbl
[Ipocreiimme TEOMETPUYECKHe ¢bu- BuGmorexa LIOK
1 I'yphl 4 UX cBoMcTBa. MI3mMepenue 14 hitps://m.edsoo.ru/7f415e2¢
T€OMETPUUIECKUX BETUYNH B '
bu6mmoreka [IOK
2 Tpeyrombuiku 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannensHbIE NpsIMBIE, CyMMa 14 1 bubnuoreka [JOK
YIJIOB TPEYTOJIbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTb U KpyT. [ 'eomeTpuye- 14 1 bubnuotexa [JOK
CKHE ITOCTPOCHUS https://m.edsoo.ru/7f415e2e
b K
5 [ToBTOpenue, 06oOIIeHNE 3HAHUI 4 1 htI/tlgsJ,I'I//I/(r)r:eeI;i(E)?u /7§415e2e
OBIIEE KOJIMYECTBO YACOB I10 68 4 0
I[TPOIT'PAMME
8 KJIACC
Ne KoanuyecTBo 4acoB 3_]'[eKTp0HH])[e (un(l)po-
n/ HaumeHoBaHue pa3/iejioB U TeM MPOrPpaMMbl B K.pa- [Ip.paGo BbI€) oOpa3oBaTe/ibHbIE
n Cer0 GoTer  THI pecypcsl
N bu6mmoreka [IOK
1 HeTBIPEXYTOTbHHKN 12 1 https://m.edsoo.ru/7f417e18
2 Teopema darneca u TeopeMa 0 MPONOPIIHO- 15 1 bubnuorexa [JOK
HAJIbHBIX OTPE3KaXx, IM000HBIE TPEYTOJIbHUKH https://m.edsoo.ru/7f417e18
[Inomane. Haxoxienue momiaaei Tpeyroib-
3 HUKOB ¥ MHOTOYTOJIbHBIX uryp. [lnomamm 14 1 ﬁ§6§_2(r):2131£?57 417018
Mo00HBIX pHUryp Ps-Aim. '
4 Teopema [Iudaropa u Hauanza TPUTOHOMETPUHN 10 1 E’[I/tlggll/llcr):eezléz(}éorf;?f 117018
VYTIibl B OKpY>KHOCTH. BriricanHbIe 1 onucas-
5 HbIE YETBIpEXYroybHUKHU. KacarenbHble K 13 1 ﬁgeﬁg?frﬁ?ﬁ%or;? f417e18
okpyxHocTH. Kacanue okpyxHocTen ps.Hm. '
6 IToBTOpEeHUE, 000OIIEHNE 3HAHUI 4 1 ﬁgg;ﬁ%iﬁ;ﬁ?ﬁn 117018
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAM- 68 6

ME
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9 KJIIACC

KoandecTBo 9acos

Ne HaunMeHoBaHMe pa3/ie/10B U TeM DJlIeKTpoHHbIe (nHppo-
K. pado-
/0| NpOrpaMMbl Bcero il IIp.padorel | Bbie) 00pa3oBaTeIbLHbIE
pecypchbl
1 [ToBTOpEHNE OCHOBHBIX MOHATUI Kypca 8 1
reoMeTpuu § Kiacca
9 Tpuronomerpus. TeopeMbl KOCUHYCOB 16 1 bubnuorexa [JOK
U CHHYCOB. PellieHue TpeyrojbsHIKOB https://m.edsoo.ru/7f41al2c
3 [IpeobpazoBanue nogoous. Merpude- 10 1 bubmmoreka [IOK
CKHE COOTHOIICHHS B OKPYXHOCTH https://m.edsoo.ru/7f41al2c
bubnuoreka [JOK
4 Bexroper 12 1 https://m.eds;f).ru/7f41a120
5 JlexapTOBBI KOOPIMHATHI HA TIOCKO- 9 1 bubnuotexa [JOK
CTH https://m.edsoo.ru/7f41al2c
o | B mreramm o | B 10K
B N ' https://m.edsoo.ru/7f41al2c
BIYUCIICHHE TUTOIIAICH
7 JIBHMOKCHHMSI TUTOCKOCTH 6 bubnuorexa LIOK
https://m.edsoo.ru/7f41al2c
8 [ToBTOpEeHuEe, 06006MICHNE, CHCTEMA- 5 5 bu6moreka [IOK
TH3AIUS 3HAHUI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 68 6 0
[TPOT'PAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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IHOYPOYHOE IINTAHUPOBAHUE
7 KJIIACC

Ne Komnuecrso wacos  Jlata DJIeKTpOHHbIe U POBHIE
n/n Tema ypoxa Bcero Iyse o0pa3oBaTe/ibHbIE pecyp-
K. pa6. [Ip.pa6.[1e-
st ChI
1 [Ipocreiinme reomeTpuyecKkue 0ObEKThI 1 BH6H_HOTeKa HOK
https://m.edso0.ru/8866b724
2  |MHOrOyroJbHHK, JJOMaHast 1 Bubmuorexa LIOK
’ https://m.edso0.ru/8866ch6a
3  |CMexHbIe U BEPTUKAIBHBIC YIIIbI 1 BH6H_HOTeKa oK
https://m.eds00.ru/8866¢5c0
4 |CMexHbIE U BEPTUKAIIbHBIE YIJIbI 1 BH6H_HOTeKa oK
https://m.edso0.ru/8866¢7be
5 |CmexHble U BEpTUKAIbHbBIE YITIbI 1
6 |CMexHbIE U BEPTUKAIBHBIC YIIIbI 1
7 |CmexHble U BEpTUKAIbHbBIE YITIbI 1
8 |CmexHbBIC M BEpTUKAIBHBIC YIIIbI 1
9 N3Mepenne TMHEMHBIX U YTJIOBBIX BEJTUYHUH, 1
BBIYHCIICHUE OTPE3KOB H YIJIOB
10 N3Mepenne TMHEMHBIX U YTJIOBBIX BEJTUYHWH, 1 bu6moreka [IOK
BBIYHMCIICHUE OTPE3KOB U YIIIOB https://m.edsoo.ru/8866c3ea
11 N3mepenne MTMHENHBIX U YIJIOBBIX BEIUYHH, 1
BBIYHCIICHUE OTPE3KOB U YIJIOB
12 N3MepeHne TMHEMHBIX U YTJIOBBIX BEJTUYHMH, 1
BBIYHCIICHUE OTPE3KOB U YIJIOB
13 [lepumerp u mutomags GUryp, COCTaBIEHHBIX 1
U3 MPSMOYTOJIbHUKOB
14 [Tepumerp u muomags GUryp, COCTaBICHHBIX 1
U3 MPSMOYTOJIbHUKOB
15 [ToHsiTHE O paBHBIX TPEYTOJIbHUKAX U TIEPBUY- 1 bubnuoreka [[OK
HbIE IIPEJCTABICHHS O PaBHBIX (UTypax https://m.edso0.ru/8866ce80
16 Tpu npu3HaKa paBeHCTBA TPEYrOJIbHUKOB 1 BH6H_HOTeKa LOK
https://m.edso0.ru/8866d1fa
17 Tpu npu3HaKa paBeHCTBA TPEYTOJIbHUKOB 1 BHGH.HOTeKa oK
https://m.edso0.ru/8866d34e
18 Tpu npu3HaKa paBeHCTBA TPEYTOJIbHUKOB 1 BHGH.HOTeKa oK
https://m.edso0.ru/8866e01e
19 Tpu npu3HaKa paBeHCTBa TPEYTOJIbHUKOB 1
20 Tpu npu3HaKa paBeHCTBA TPEYTOJIbHUKOB 1
21 Tpu npu3Haka paBeHCTBA TPEYTOJIbHUKOB 1 BH6H_HOTeKa LOK
https://m.edso0.ru/8866e88e
29 [Ipu3Haku paBeHCTBA MPSMOYTOJIBHBIX Tpe- 1
YTOJILHUKOB
23 [Ipu3Haku paBeHCTBA MPSMOYTOJIBHBIX Tpe- 1
YrOJILHUKOB
24 CBoiicTBO MeMaHb! PAMOYTOJILHOTO Tpe- 1 bubnmnoreka [JOK
YrOJIbHUKA, TPOBEAEHHON K THIIOTEHY3€e https://m.edso0.ru/8866e9ec
o5 CBOIiCTBO MEIMAHbI IPSIMOYTOJILHOTO Tpe- 1

YroJibHUKa, HpOBCI[éHHOﬁ K TUIIOTCHY3C



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c3ea
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PaBHOOe1peHHbIE 1 PABHOCTOPOHHUE Tpe-

bubnuoreka [IOK

26 YrOJBHUKH https://m.edsoo.ru/8866d6fa
97 [Tpu3Haku U CBOWCTBA PaBHOOEPEHHOTO TpE- bubnuorexa [IOK
YrOJbHUKA https://m.edso0.ru/8866d880
o8 [Tpu3Haku U CBOWCTBA PaBHOOEPEHHOTO TpE- bubnuorexa [IOK
YrOJbHUKA https://m.edso0.ru/8866d880
29 [Tpu3HaKku U CBOWCTBA PAaBHOOCPEHHOTO TpE- bubnuorexa [JOK
YrOJbHUKA https://m.edsoo.ru/8866e26¢
30 |HepaBeHCTBa B TeOMETpUH
31 |HepaBeHCTBa B T€OMETPUH BH6H.HOTeKa LOK
https://m.edsoo.ru/8866e3a2
32 |HepaBeHCTBa B T€OMETPUH
33 |HepaBeHCTBa B TeOMETPUH
34 | IIpsAMOYTONBHBIN TPEyroJdbHUK ¢ yriom B 30° EH6H_HOTeKa HOK
https://m.edso0.ru/8866eb22
35 | I[IpsAMOYTONBHEIHA TpeyroabHUK ¢ yriom B 30°
36 |KontpompHas padorta no Teme "TpeyroapbHukH" Egg?;ﬁ:?;i ;_([J(.?llj</88 66eche
37 IlapamnensHbIC IPSIMBIE, UX CBOMCTBA BH6H.H0TeKa HOK
’ https://m.edsoo.ru/8866ef64
38 |Ilarerit moctynar EBkimma
Hakpect nexarne, COOTBETCTBEHHBIE U OJTHO-
39 CTO[?OHHI/IC yr;él, (’)6paSOBaHHBIe npu nepice- BH6H_H0TeKa HOK
YEHUH TapajuIeSIbHBIX MPSAMBIX CEKYIIEH https://m.eds00.ru/88661086
Haxpect nexalue, COOTBETCTBEHHBIE U OJHO-
40 |cTopoHHUE yribl, 0Opa3oBaHHbIE MPU MEepece-
YEHUU MapaJlIeIbHbIX MIPSIMbIX CEKYIIeH
Haxpecr nexalue, COOTBETCTBEHHBIE M OJHO-
41 |cTopoHHHUE yribl, 0Opa3oBaHHbBIE MPU Mepece-
YEHUU NapaJlIeNbHbIX MPSIMbBIX CEKYIIeH
Haxkpecr nexaiue, COOTBETCTBEHHbIE U OJHO-
42 |cTopoHHHUE yribl, 0Opa3oBaHHbIE MPU MEepece-
YEHUU NapaJlIeNbHbIX MPSIMbBIX CEKYIIeH
Haxkpecr nexaiue, COOTBETCTBEHHBIE M OJHO-
43 CTO}fOHHI/Ie er']IJIiI, (,)6pa30BaHHBIe npu nepzclece- BH6H_HOTeKa HOK
YEHUU NapaJlIeNbHbIX MPSIMbBIX CEKYIIeH https://m.eds00.ru/886673b0
[Ipu3Hak napanaenbHOCTH MPSIMBIX Yepe3 pa-
44 |BEHCTBO pacCTOSTHUM OT TOYEK OJHOU MPAMOM
710 BTOPO# MpsiMOi
[Ipu3Hak napaiaensHOCTH NPSMBIX Yepe3 pa-
45 |BEHCTBO PAaCCTOSTHUU OT TOYEK OJHOU NMPAMOM
JI0 BTOPOH IPAMOM
46 |CymMa yriioB TPEyroJibHUKa BH6H_HOTeKa HOK
https://m.eds00.ru/8866f630
47 |CymMma yriioB TpeyroJibHUKa BH6H_HOTeKa HOK
https://m.edsoo.ru/8866f8ba
48 |BHemHue yribl TpEyroJbHUKa bubmmorexa LIOK
https://m.edsoo.ru/8866fase
49 |BHemHue yrisl TPEYyroJbHUKa
50 KonrtpomabHas pabora no teme "TlapamnensHbie bubnuoreka [IOK



https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc
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IIpsIMBIE, CyMMa YIJIOB TPEyrojJbHUKA"

https://m.edso00.ru/8866fe6e

. bubnuoreka [IOK
51 |OKpyXHOCTb, XOPJIbl U TUAMETP, UX CBOICTBA 1 https://m.eds00.ru/88670800
5 K 1 bubnuoreka [IOK
ACATCIILHA K OKPYRHOCTH https://m.eds00.ru/88670e9a
53 |OKpYXHOCTbh, BIIHICAHHAS B yTOJ
54  |OKpyXHOCTb, BIICAHHAS B yrOJ
b K
55 |[lonsitue o 'MT, npuMeneHue B 3aauax 1 htI/tIS;H//I/(r)r:eeIéi ;_(I)?u /8867013¢
b K
56 |Ilonstue o 'MT, npumeHeHHe B 3a1a9ax 1 htI/tIS;H//I/(r)r:eeIéi ;_(I)?u /88670508
57 Buccekrpuca u cepeTMHHBIN IEPIICHTUKYIISP 1
KaK TeOMETPUICCKUE MECTa TOUCK
bubmmoreka [{OK
58 |OkpyXHOCTb, OITMCaHHAsI OKOJIO TPEYTOJIbHUKA 1 https://m.eds00.ru/88670a62
59 | OxpyXHOCTB, OITMCaHHASI OKOJIO TPEYTOJIbHUKA 1
bubmmoreka [{OK
60 |OKpyXHOCTH, BMUCAHHAS B TPEYTOJIBHUK 1 https://m.eds00.ru/8867103e
61 |OKpyXHOCTH, BMUCAHHAS B TPEYrOJIBHUK 1
. bubnuoreka [JOK
62 |[Ipocreiimme 3a/1a4u Ha IOCTPOCHUE 1 https://m.eds00.ru/88671188
. bubnuoreka [JOK
63 |[Ipocreiimme 3a/1a4u Ha IOCTPOCHUE 1 https://m.eds00.ru/886712d2
64 KonTtponbHas pabora o Teme "OKpyXHOCTh U 1 bubnuorexa [JOK
kpyr. ['eomeTpudeckue mocrpoenus" https://m.eds00.ru/88671462
65 [ToBTOpeHue n 00001IIeHNE 3HAHUI OCHOBHBIX 1 bubnuorexa [JOK
MOHATHI M METOJIOB Kypca 7 Kiiacca https://m.edso00.ru/886715b6
bu6moreka [IOK
66 |HToroBas KOHTpOJIbHAS paboTa 1 https://m.edso0.ru/886716ec
67 [ToBTOpEeHue n 06001IeHNEe 3HAHUI OCHOBHBIX 1
MOHSATUH U METOJIOB Kypca 7 Kiacca
68 [ToBTOpeHue n 00001ICeHNE 3HAHUI OCHOBHBIX 1 bubnuoreka [[OK
MOHATHI M METOJOB Kypca 7 Kitacca https://m.edso00.ru/886719bc
OBIIEE KOJIMYECTBO YACOB IIO ITPO- 68

I'PAMME
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8 KIIACC

KosmuecrBo Jlata
Ne OJexkTpoHHbIE T (PPOBEIE 00-
n/n Tema ypoka 1aco8 = pa3oBaTelbHbBIC PECYPChI
BceroK. Ip.pat ICHHUA
pac. [[P-pad.
. bu6mmoreka [{OK
1 [Mapamnenorpamm, ero nNpu3Haky U CBOWCTBA 1 https://m.eds00.ru/88671af2
. bu6mmoreka [{OK
2  [lapamnenorpamm, ero MpU3HAKUA U CBOWCTBA 1 https://m.eds00.ru/88671ca0
. bu6mmoreka [{OK
3  [lapamnenorpamm, ero MpU3HAKUA U CBOKWCTBA 1 hitps://m.eds00.ru/88671ca0
UYacTHble cityyau napauienorpaMMoB (IIpsiMo- BuGmorexa LIOK
4  |yroJbHUK, poMO, KBaJpaT), UX MPU3HAKU U 1 https://m.eds00.ru/88671dea
CBOMCTBA S '
UYacTtHble cydyay napajuieaorpaMMoB (IIpsMo- Butmorexa [IOK
5  |yrojbHUK, poMO, KBaapaT), X MPU3HAKH U 1 https://m.eds00.ru/88671£20
CBOMCTBA " '
UYacTHble cityyau napauienorpaMMoB (IIpsiMo- BuGmorexa LIOK
6  |YyroJgbHHUK, poMO, KBajpar), UX IpU3HAKU U 1 https://m.eds00.ru/8867209¢
CBOMCTBA S '
bu6moreka [IOK
7 [Tpaneuis 1 https://m.eds00.ru/88672358
bu6moreka [IOK
8 PaBHOOOKas M MPSMOYTOJIbHAS TPATICITUN 1 https://m.eds00.ru/8867252e
bu6moreka [IOK
9 PaBHOOOKas M MPSMOYTOJIbHAS TPATICITUN 1 hitps://m.eds00.ru/88672858
bu6moreka [IOK
10" Meron yasoemms memarb! 1 https://m.edsoo.ru/88672b14
11 1 bu6mmoreka [JOK
LenTpanbHas cummerpus https://m.edso0.ru/88672b14
12 KontponbHas pabora o teme "HeTbIpéx- 1 1 bubnuoreka [JOK
YrOJbHHUKA" https://m.edso0.ru/88672c9a
13 Teopema Paneca u Teopema 0 IPOMOPLIUO- 1 bubnuoreka [JOK
HAJIBHBIX OTPE3Kax https://m.edso0.ru/8867337a
bubmuoreka [JOK
14 (Cpemnst umma TpeyrobimKa 1 https://m.edso0.ru/88672e0c
bubmuoreka [JOK
15 (Cpemsst unma TpeyroibiKa 1 https://m.edso0.ru/88672f38
. bubnuoreka [JOK
16 Tpaneuus, e¢ cpemst iz 1 https://m.edso0.ru/88672358
N bubmuoreka [JOK
17" [Tpanewus, e€ cpepi Jumms 1 https://m.edso0.ru/88673064
bu6mmoreka [JOK
18 lponopumonarL e OTpesiH 1 https://m.eds00.ru/88673794
19 M 1 bubmuoreka [JOK
POTIOPIHOHALHBIC OTPE3KH https://m.edso0.ru/88673794
20 1 bubmuoreka [JOK
Lentp macc B TpeyrosbHie https://m.edso0.ru/886738fc
bu6mmoreka [JOK
21 Monobmre TpeyromyHuH 1 https://m.edso0.ru/88673a78
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22 |Tpu npu3Haka noA00us TPEYTrOJIbHUKOB 1 https://m.edsoo.ru/88673bae
23 |Tpu npu3Haka nogo00us TPEYTOJILHUKOB 1 https://m.edso0.ru/88673d52
24  |Tpu npu3Haka nog00us TPEYTOJILHUKOB 1 https://m.edso0.ru/8867400e
25 [Tpu npuzHaka mogoous TpeyroJbHUKOB 1
2% [Tpumenenne no1o0us pU PEIICHUH TTPAKTH- 1
YECKHX 3a/1a4
97 KonTponsHas padota no teme "[logoOHbIe 1 bubnuorexa [JOK
TPEYroJIbHUKHN" https://m.edsoo0.ru/8867445a
. . bu6mmoreka [{OK
28 |CpoiicTBa IO TEOMETPUUYECKUX (PUTYD 1 https://m.eds00.ru/886745fe
29 DopMysIbl A7 MIIOMIAAN TPEYTrOIbHHKA, Ma- 1 bubnuorexa [JOK
pasuteniorpamMmma https://m.eds00.ru/88674860
30 DopMysIbl A7 MIIOMIAAN TPEYTrOIbHHKA, Ma- 1 bubnuorexa [JOK
pasuteniorpamMmma https://m.edsoo0.ru/88674a22
31 DopMyIIbl 71 IIOMAAN TPEYTrOIbHHKA, Ma- 1 bubnuorexa [JOK
pasuteniorpaMmma https://m.edso0.ru/88674a22
39 DopMyJITbI 1715 TJIOIIAAN TPEYTOJIbHUKA, T1a- 1 bubnuorexa [JOK
pasuteniorpamMmma https://m.edso0.ru/88675288
33 DopMyITbI 1715 TJIOIIAAN TPEYTOJIbHUKA, T1a- 1 bubnuotexa [JOK
pasuteniorpamMmma https://m.edso0.ru/8867542¢
b K
34 BpruuciieHue miomaei CI0KHBIX QUTYD 1 htI/tIS;H//I/(r)T:eeI(;i OL(I)?U /8867478
. bubnuoreka [IOK
35 [Inomanu ¢puryp Ha KIeTyaToi Oymare 1 https://m. edsoL(I).ru /886747 3¢
36 [Inomanu mogoOHBIX GUTYD 1
37 [Mnomanu mogoO0HBIX GUTYD 1
bu6moreka [IOK
38 [Bamaum c MpakKTHYECKUM COJIep)KaHUEeM 1 https://m.eds00.ru/88675558
bu6mmoreka [JOK
39 [Banmaum ¢ MpakKTHYECKUM COJIep’KaHUEeM 1 https://m.eds00.ru/88675684
40 Perrenye 3amau ¢ nOMOIIBIO METOIA BCIIOMO- 1 bu6mmoreka [JOK
raTeJibHOU IUIOMIAaN https://m.edso00.ru/88674f90
41 [KontposbHas padota o Teme "[lnomas" 1 ﬁgg;%ﬁ?éié}l)orff/%mwg c
. bubnuoreka [JOK
42 [Teopema [Iudaropa u e€ npumeHeHHE 1 https://m. eds;_([J.ru /88675918
. bubnuoreka [JOK
43 [Teopema [Iudaropa u e€ npumeHeHNE 1 https://m. eds;_([J.ru /88675918
. bubmuoreka [JOK
44 Teopema [Iudaropa u e€ npumeHeHue 1 hitps://m.eds00.ru/88675abc
45 [Teopema [Iudaropa u e€ npumeHeHue 1
46 [Teopema [Iucdaropa u e€ npumeHeHue 1
Omnpenenenrne TPUTOHOMETPUYECKUX (DYHKIIUH
47 ©OCTPOTO yIiia NPAMOYTOJILHOIO TPEYTONbHIKA, 4 bubnuoreka [JOK
TPUTOHOMETPUYECKHUE COOTHOIIEHHS B TIPSIMO- https://m.edso0.ru/88675d32
YTOJIBHOM TPEYroJIbHUKE
bu6mmoreka [JOK
48 |OCHOBHOE TPUTOHOMETPUUYECKOE TOKIAECTBO 1 https://m.eds00.ru/88675f44
49 |OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO 1
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50 |OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECCTBO 1
51 KonTtposnesHas padora o teme "Teopema I1u- 1 bubnuorexa [JOK
(aropa 1 Ha4YaIa TPUTOHOMETPUU" https://m.edsoo.ru/8a1407e8
59 BrivcaHHbIe U LIEHTPAJIbHBIE YIJIbI, YTOJI MEX- 1 bubnuorexa [JOK
Iy KacaTeJIbHOM U XOpaoi https://m.edsoo.ru/8a1415b2
53 Bnucanuble u LEHTPAILHEIE YTIIbI, YTOJI ME3K- 1 bubnuorexa [JOK
1y KacaTeJIbHOM U XOpaoi https://m.edsoo.ru/8a141940
54 Bnucanuble u LEHTPAILHEIE YTIIbI, YTOJI ME3K- 1 bubnuorexa [JOK
1y KacaTeJIbHOM U XOpaoi https://m.edsoo.ru/8a141b34
55  |Yrubl MEXy XOp/laMU U CEKYIIUMHU
56 |[Yrasl MeXIy XOpAaMu M CeKyIIHMA
57 BrmcanHbie 1 OITMCaHHBIE YETBIPEXYTOJIBHU- 1 bubnuorexa [JOK
KU, UX MTPU3HAKH U CBOMCTBA https://m.edsoo.ru/8a140f86
58 BrmcanHbie 1 OITMCaHHBIE YETBIPEXYTOJIBHU- 1 bubnuorexa [JOK
KU, UX MTPU3HAKH U CBOMCTBA https://m.edsoo.ru/8a1416d4
59 BrmcanHbie 1 OITMCaHHBIE YETBIPEXYTOJIBHU- 1 bubnuorexa [JOK
KU, UX [TPU3HAKH U CBOMCTBA https://m.edsoo.ru/8a1416d4
[IpuMeHeHre CBOMCTB BIIMCAHHBIX U ONMCAH-
60 HBIX YETHIPEXYTOJIBHUKOB MIPH PEIICHUH T'e0- 1
METPUIECKUX 33124
[IpuMeHeHre CBOMCTB BIIMCAHHBIX U ONMCAH-
61 HBIX YETBIPEXYTOJIBHUKOB IPY PEUIEHUU T'€0- 1
METPUYECKUX 3a]a4
62 B3anmHoe pacnosiokeHne AByX OKPYKHOCTE, 1 bubnuorexa [JOK
o0miye KacaTesIbHbIC https://m.edso0.ru/8a1410a8
. bubnuorexa [IOK
63 Kacanme oxpyxnocreit 1 https://m.edsoL(I).ru/8al410a8
64 oxpymmioer, Brucanmee womcammte we- | 1 BuGmioera LIOK
" https://m.edsoo.ru/8a141c88
THIPEXYT OJIbHUKHI
65 [ToBTOpEHNE OCHOBHBIX TOHATUIN U METOI0B 1 bu6mmoreka [JOK
KypcoB 7 u 8 Ki1accoB, 0000IIeHHe 3HAHUI https://m.edsoo.ru/8al41ddc
66 [ToBTOpEHME OCHOBHBIX OHATUM U MCTO,Z[(:B 1 bu6mmoreka [JOK
KypcoB 7 u 8 Ki1accoB, 0000IeHIE 3HAHU https://m.edsoo.ru/8al4lefe
67 | UToroBas KOHTpoJIbHAs paboTa 1 BH6H.HOTeKa oK
https://m.edso0.ru/8a142368
68 [ToBTOpEHUE OCHOBHBIX MOHATUI U METOJIOB 1 bubnuoreka [IOK

KypcoB 7 u 8 Ki1accoB, 00001IeHre 3HaHu|

https://m.edsoo.ru/8al1420ac

OBIIEE KOJIMYECTBO YACOB I1O ITPO-
I'PAMME

68
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9 KUIACC

No Tema ypoxka Komiectso wacos i[j;ze- OJeKkTpoHHbIE TU(PPOBEIE 00-
n Bcero K. pa3oBaTeNbHbIE PECYPCHI
as. Ip.pab.HuA
1 IToBTOpEHNE OCHOBHBIX IOHATHI U METOI0B 1 bubnuoreka [IOK
KypcoB 7 U 8 Ki1accoB https://m.edsoo.ru/8al41ddc
[ToBTOopenue. YacTHele ciaydyau napajjiesno- Bu6morexa LIOK
2 rpammos (HpﬂM(lerHBHHK’ poMO, KBapaT), HX ! https://m.edso0.ru/88671f20
MPU3HAKHA U CBOHCTBA
3 [ToBTOopenue . Dopmynsl 1 IIIOMIAANA TPE- 1 bubnuotexa [JOK
YTOJIbHHKA, TapajiiesiorpaMmma https://m.edso0.ru/88674860
4 [ToBTopenue. Teopema [Iudaropa u e€ npume- 1 bubnuorexa [JOK
HEHUe https://m.edso0.ru/88675918
5 [ToBTOpeHue. BrimcaHnHbIe U IECHTPAJIBHBIE yT- 1 bubnuorexa [JOK
UTBI, YTOJI MEXKy KacaTelIbHON U XOpAOo# https://m.edsoo.ru/8a1415b2
5 [ToBTOpenue. BrimcanHble ¥ ONMCAHHBIE YETHI- 1 bubnuorexa [JOK
PEXYTOJBHUKH, WX MMPU3HAKKA U CBOWCTBA https://m.edso0.ru/8a140f86
[IpuMeHeHne CBOMCTB BIIMCAHHBIX U ONHUCAH-
7  HBIX YETBHIPEXYTOJIBHUKOB MIPH PEIICHUH T'€0- 1
METPHUUYECKUX 3a/1a4
8 KonTpossHas padota 1 1 1
9 Omnpenenenre TPUTOHOMETPUUIECKUX (DYHK- 1 bubnuotexa [JOK
it yrios ot 0° 1o 180° https://m.edsoo.ru/8al1424bc
10 DopMyITbl TPUBEACHUS 1
11 Teopema KOCHHYCOB 1 BH6J.IHOTeKa LoK
https://m.edsoo.ru/8a14336¢
12 Teopema KOCHHYCOB 1
13 Teopema KOCHHYCOB 1 bubmmorexa LOK
https://m.edsoo.ru/8al142d5e
bubnuoreka [JOK
14 Teopema curycos 1 https://m.edso%l.ru/8al42e8a
15 Teopema cunycoB 1
16 Teopema cunycoB 1
17 HaxosxeHue JUIMH CTOPOH U BEJINYMH YIJIOB 1 bubnuorexa [IOK
TPEYroJIbHUKOB https://m.edsoo.ru/8a1430b0
18 Pemenue TpeyroibHUKOB 1 bubmorexa LIOK
https://m.edsoo.ru/8al42ac0
19 Pemenue TpeyroibHUKOB 1 BHGH_HOTeKa HOK
https://m.edsoo.ru/8al42ac0
20 Pemenue TpeyrosbsHuKOB 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/8al42ac0
21 PemieHue TpeyrojJbHUKOB 1 BH6H.HOTeKa oK
https://m.edsoo.ru/8al42ac0
29 [IpakTHUeckoe NpUMEHEHUE TEOPEM CUHYCOB U 1 bubnuorexa [IOK
KOCHHYCOB https://m.edso0.ru/8al142c3c
23 [IpakTHUeckoe NPUMEHEHUE TEOPEM CUHYCOB U 1
KOCUHYCOB
24 KonTtponpHas pabdora 2 o Teme "Pemienue tpe- 1 1 bubnuorexa [IOK
YT OJIbHUKOB" https://m.edsoo.ru/8a14392a
25 [lonsaTtue o npeoOpazoBaHUU MOAO0US 1 bubnuoreka [IOK
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https://m.edso0.ru/8a143ab0

bubmuoreka [IOK

26 |COoOTBETCTBEHHBIE AIIEMEHTHI OJOOHBIX (PUTyp 1 https://m.eds00.ru/8al43ded
27 |COOTBETCTBEHHBIE AJIEMEHTHI OJOOHBIX (PUTyp 1
T Ma O MPOU3BEJCHUU KOB X T€O-
28 p:h(/)lgi) ljpzﬂfse;e}flffl OTpeO3T1<IZ)eB3 C(e)Kyn(_;II/)Ii: ng- 1 BH6H_HOTeKa HOK
beMa 0 KBaIpaTe KacaTebHOI https://m.edsoo.ru/8a14406e
Teopema o mpou3BeACHUH OTPE3KOB XOP/, TEO-
29 peMg 0 HpOI/III:BGLIeHI/lIII/I OTPGBTI;Iz)B ceKymEi: T€O- 1 BH6H_HOTeKa HOK
beMa 0 KBaIpaTe KacaTebHOI https://m.edsoo.ru/8al441a4
TeopeMa 0 NpoOU3BEICHUU OTPE3KOB XOP, TEO-
30 peMg 0 HpOI/III:BGLIeHI/lIII/I 0Tp63§(I:)B ceKymEi: ng- 1 BH6H_HOTeKa HOK
DeMa 0 KEaIpaTe KACATeBHOM https://m.edsoo.ru/8al442da
31 [IpuMeHeHne TeopeM B PEILIEHUH T€OMETPU- 1 bubnuorexa [JOK
YECKHX 3a]1a4 https://m.edso0.ru/8a143f06
39 [IpuMeHeHne TeopeM B peILIEHUN FreoMeTprye- 1 bubnuorexa [JOK
CKHX 3a/1a4 https://m.edsoo.ru/8al443fc
33 [IpuMeHeHne TeopeM B peIIEHUN FeoMeTprye- 1 bubnuorexa [JOK
CKHX 3a/1a4 https://m.edso0.ru/8a144578
34 saint nonoom. Merprseexne cootmousemins 1 buGaorea LIOK
oKpysKHOCTH" https://m.edsoo.ru/8a1447a8
35 OnpeﬂeneHHve BEKTOpPOB. DUBHUECKHUI U T€0- 1 bubnuotexa [JOK
METPHUYECKUI CMBICT BEKTOPOB https://m.edsoo.ru/8a144960
36 Ciio’xeHue 1 BBIYUTaHUE BEKTOPOB, YMHOXKE- 1 bubnuorexa [JOK
HHUE BEKTOPA Ha YUCIIO https://m.edsoo.ru/8al44a8c
37 Ciio’xeHue 1 BBIYMUTaHUE BEKTOPOB, YMHOXKE- 1 bubnuorexa [JOK
HHUE BEKTOPA Ha YUCIIO https://m.edsoo.ru/8a144d52
38 CrnosxeHue U BRIYUTaHHE BEKTOPOB, YMHOXKe- 1
HUE BEKTOpa Ha YKCIIO
39 Pa3noxxenue BekTopa 1o JByM HEKOJLTUHEap- 1
HBIM BEKTOpam
bubnuoreka [JOK
40 | Koopmunats pexTopa 1 https://m.edsoL(I).ru/8al44fbe
A1 CkansipHoe mpou3BEACHUE BEKTOPOB, €0 MPH- 1 bubnuoreka [{OK
MEHEHUE ISl HAXOXKCHUS [UTHH U YTJIOB https://m.edso0.ru/8a14539c
42 CkansipHoe Ipou3BeIcHIE BEKTOPOB, €ro MpHU- 1 bubnuoreka [JOK
MEHEHHE ISl HAXO0XKCHUS UTHH U YTJI0B https://m.edso0.ru/8a14550e
43 | Pemenue 3a/1a4 C MOMOIILIO BEKTOPOB 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/8al44c3a
44 | Pemenue 3a1a4 C MOMOIILI0 BEKTOPOB 1 BH6H_HOTeKa HOK
https://m.edso0.ru/8a1458c4
45 [IpumeHeHre BEKTOPOB [Tl PEeIIeHuUs 3a1a4 1
bu3uKu
46 | KonrtposbHas pabora 4 o teme "Bekrops!” 1 E’[I/tIS;I//I/(r)‘:.ZI(;z;_([)?lIES a145b08
47 | lexapTOBBI KOOPAUHATHI TOUEK HA MIIOCKOCTH 1
. bubnmnoreka [JOK
48 | YpasHeHue npsivoid 1 https://m.edsoL([).ru/8a145c48
49 | YpaBHeHUE NPpsAMOI 1
50 | YpaBHEeHHE OKPYKHOCTH 1 bubnuoreka [IOK
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https://m.edsoo.ru/8a14635a

KoopaunaTsl Touek niepecedeHns OKpy>KHOCTH

bubmuoreka [IOK

Sy npsSMOi 1 https://m.edsoo.ru/8a146620
59 Metoa KOOpAMHAT MPU PELICHUN TEOMETpruYe- 1
CKHX 337124, IPAKTHYECKUX 33714
53 Metoa KOOpAMHAT MPHU PELICHUN T€OMETpruYe- 1
CKHX 337124, IPAKTHYECKUX 33714
54 Metoa KOOpAMHAT NP PELICHUN TEOMETpUYe- 1
CKHX 337124, MPAKTHYECKUX 33714
55 KonTtponsHas pabdora 5 o teme "JlekapToBb 1 bubnuorexa [JOK
KOOPJIMHATHI HA TIOCKOCTH" https://m.edsoo.ru/8a146e0e
56 [IpaBHIIBHBIE MHOTOYT OJIbHUKH, BEIYMCIICHHUE 1 bubnuorexa [JOK
UX JJIEMEHTOB https://m.edsoo.ru/8al46fda
57 | Yucno 7. JImuHa OKPYKHOCTH 1 https://m.edsoo0.ru/8a1472c8
58 | Hucmno 7. JImuHa OKPYKHOCTH 1 https://m.edsoo0.ru/8al4714c
59 | JlnuHa 1yru OKpY>KHOCTH 1
60 | Pamnannas mepa yria 1 https://m.edsoo0.ru/8al4714c
61 | [Tnomaae Kpyra, CEKTOpa, CErMEHTA 1 https://m.edsoo.ru/8a147426
62 | [Tnomaae Kpyra, CEKTOpa, CErMEHTA 1 https://m.edsoo.ru/8a147750
63 | [Tnomaap Kpyra, CeKTOpa, CErMEHTa 1 https://m.edsoo.ru/8a147750
64 | IToHsaTHE O IBUKEHUH IUIOCKOCTU 1 https://m.edsoo.ru/8a147c82
65 | [TapamtenabHBIH TEPEHOC, TOBOPOT 1 https://m.edso0.ru/8a147f16
66 | [TapamienabHBIH TEPEHOC, IOBOPOT 1 https://m.edso0.ru/8a147f16
67 | IlapaniaenpHBIA TEPEHOC, TTOBOPOT 1
68 | [lapanienpHBIA TIEPEHOC, TOBOPOT 1
69 | [IpuMeHeHUE IBHKEHU [TPH PEIICHUH 33124 1 https://m.edsoo0.ru/8a1480e2
Kontponbras padora 6 mo temam "[IpaBuiib-
70 | HbIe MHOTOYTOJIbHUKU. OKPYKHOCTB. JIBHKE- 1
HUS IUIOCKOCTH"
| e e | b 10K
X P P https://m.edso0.ru/8a148524
yuH. TpeyroapHUKH
I1 000
| e | BuSorsa 10
P P e https://m.edso0.ru/8a148650
psIMbIC
[ToBTOpEeHue, 0000IICHNE, CUCTEMATU3AIUS
73 3HaHMil. OKpYyKHOCTb U KpyT. ['eomeTpuueckue 1
MOCTPOCHHUSI. YTJIbl B OKPY)KHOCTH
[ToBTOpEHue, 0000IICHNE, CUCTEMATU3AIUS
74 | 3HaHMIA. BriucaHHbIe U ONTMCaHHBIE OKPYXKHO- 1
CTH MHOTOYTOJIbHUKOB
75 | UtoroBas koHTposbHAs paboTa 7 1 https://m.edso0.ru/8a148920
76 [ToBTOpenue, 0600IIeHNEe, CHCTEMATH3AIHS 1
3HaAHUMI
OBIIEE KOJIMYECTBO YACOB IO ITPO- 76

I'PAMME
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MPOBEPAEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30-
BATEJbHOH NPOT'PAMMBI

7 KJIACC

Kon mposeps-
€MOI0 pe3yJlb-

TaTa

ITpoBepsieMble IPEAMETHBIE PE3YIIbTATHl OCBOSHUST OCHOBHOM 00pa30BaTEIBHOM MPOrpaMMBbI OC-
HOBHOT'O 00111er0 00pa30BaHMsI

6

I'eomerpus

Pacrnio3HaBate U3y4eHHbIE TEOMETPHUECKHE (PUTYPBI, ONIPENENIATh X B3aNMHOE PACIIOJI0KEHHUE,
n300pakaTh reOMETPUYECKHUEe (UTYPHI, BBIIOJIHATH YEPTEXKH IO YCIOBUIO 3amaqyn. M3mepsars

6.1 o
JUHEWHBIE U YIJIOBbIC BEIMYMHBI. PemaTe 3a1aun Ha BBIUMCICHUE JUIMH OTPE3KOB W BEIIMYUH
YIJIOB
6.2 Jenatb rpyOyIo OIEHKY JIMHEHHBIX U YIJIOBBIX BEJTUYHH MPEIMETOB B PEATbHOM KU3HH, pa3Me-
' POB MIPUPOTHBIX 00BEKTOB. Paznuyarh pasmMepbl ITUX 0OBEKTOB M0 MOPSIAKY BEIUYUHBI
6.3 CTpoUTb 4epTEKU K TEOMETPUUYECKUM 3a/1a4aM
6.4 [Tonp30BaThCsl MpU3HAKAMHU PABEHCTBA TPEYrOJBHUKOB, MCIOJIB30BATh MPU3HAKH U CBOMCTBA
' PaBHOOEPEHHBIX TPEYTOJILHUKOB MPU PEIICHUH 33134
6.5 [TpoBOANTH TOTUYECKHUE PACCYKIACHUS C HCTIOIB30BAHIEM T'€OMETPHIECKIX TEOPEM
[Tonp30BaThCs MPU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOMCTBOM MEIUAHBI,
6.6 MPOBEAEHHOM K TUTIOTEHY3€ MPSMOYTOJIFHOTO TPEYTOJIbHHUKA, B PEIIICHUN TEOMETPUUECKHX 3319
OnpeaensaTs mapauieIbHOCTh MPSMBIX C TIOMOIIBIO YTTIOB, KOTOPBIE 00pa3yeT ¢ HUMH CEKYIIasl.
6.7 Onpenensats NapajuieIbHOCTh MPAMBIX C MOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOU
MPAMOM A0 TOYEK IPYrou NpsaMoit
6.8 Pemrate 3a1aun Ha KeT4aTon Oymare
[IpoBOIUTH BHIYMCIIEHUS M HAXOIUThH YHCIIOBbIEC U OyKBEHHBIE 3HAUEHUS YIJIOB B T€OMETpUYE-
6.9 CKUX 3aJladyax C MCIOJb30BAaHHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB
' yIJ10B, 00pa30BaHHBIX MPU MEPECEUCHHUH JIBYX NapauIeIbHBIX IPAMbIX ceKylel. Pemars nmpak-
TUYECKHE 33/1a4ll Ha HAXOXKJCHHE YIJIOB
6.10 Bnagers NOHATHEM TeOMETPUYECKOTO0 MECTa TOYEeK. YMETh OMNpelesiTh OMCCEKTpUCY yria u
' CepeINHHBIN MEPICHIUKYISAP K OTPE3KY KaK FT€OMETPHUUECKHUE MECTa TOYEK
6.11 DopMyIHpOBaTH ONPEAETICHUS OKPYKHOCTH U KpyTra, XOp/ibl U AUAMETpa OKPYK HOCTH, MOJIb-
' 30BaThCS UX CBOMCTBAMU. YMETh IPUMEHATH 3TH CBOMCTBA MPU PELICHUH 3a/1a4
Bnagerp moHATHEM ONMMCAHHOW OKOJIO TPEYTrOJbHUKA OKPYKHOCTU, YMETh HaXOJUTh €€ IICHTP.
6.12 [Tonb3oBatbest hakTaMu O TOM, YTO OMCCEKTPHCHI YIIIOB TPEYroJbHUKA EPECEKaloTCs B OJHOMN
' TOYKE, U O TOM, YTO CepeANHHbIC IEPIICHIUKYIISAPHI K CTOPOHAM TPEYroJIbHUKA MEPECEKAOTCs B
OJHOM TOUKE
6.13 Brnageth MOHATHEM KacaTeIbHOUW K OKPYKHOCTH, TIOJIB30BATHCS TEOPEMOM O MEPIEeHIUKYISP-
' HOCTH KacaTelbHOU U paauyca, MpOBEAEHHOTO K TOUKE KacaHus
6.14 [Tonp30BaThCs MPOCTEHITUMU T€OMETPUUECKUMH HEPABEHCTBAMU, IOHUMATh UX MPAKTUYECKUM
' CMBICIT
6.15 [IpoBOAUTH OCHOBHBIE TEOMETPHUUECKHE TOCTPOCHHUS C TIOMOIIBIO HUPKYIS U THHEHKH




8 KIIACC

Kon mpoge- N N
psieMoro pe- HpOBepHeMI)Ie OpeaAMCTHBIC PE3YyJIbTAThl OCBOCHU I OCHOBHOU O6p330BaTeJ'II)HOI/I IMporpaMMabl
3yNbTaTa OCHOBHOTO 00111ero 00pa3oBaHus
6 I'eomerpus
Pacrnio3naBath OCHOBHBIE BBl YETHIPEXYTOJBHUKOB, MX AJIEMEHTHI, TOJIb30BATHCS UX
6.1 CBOWCTBAMM MPHU PEIICHUH T€OMETPUUECCKUX 3a1a4
9 [IpuMeHsTh CBOMCTBA TOUKH MEPECEUCHUSI MEIUAH TPEYroJibHUKA (IIEHTpa Macc) B pelle-
6. HHUM 3a71a4
Branets nonsiTueM cpenHeit IMHUMA TPEYTOJIbHUKA M TPaNeluu, IPUMEHITh UX CBOWCTBA
6.3 NpU penieHnn reomerpuyeckux 3aaad. [lome3oBarecs Teopemoit Daneca U TEOpPEMO O
MPOTIOPIMOHATBHBIX OTPE3KaX, MPUMEHSITh UX IS peIIeHUs TPAKTUUECKHUX 3a]1a4
6.4 [IpuMeHsTh MPU3HAKK TIOI00HS TPEYTrOJIFHUKOB B PEIICHUH T€OMETPUUYECKUX 337124
[Tonws3oBatbest Teopemoit [Tudaropa s penieHns TeOMETPUUYECKUX U MPAKTHYECKUX 3a-
6.5 nad. CTpOUTh MaTeMaTHUECKYIO0 MOJIETh B TPAKTUYECKUX 3aja4aX, CAMOCTOSITEIHHO JIe-
JIaTh YEPTEK U HAXOJIUTh COOTBETCTBYIOIIUE JIITUHBI
BrageTs moHATHAME CHHYCA, KOCHHYCA M TAHT€HCA OCTPOTO yrila MPsIMOYTOJIbHOTO Tpe-
6.6 yroJibHUKA. [1071630BaThCsl ATUMHU TOHITHSMU TSI PEIICHUS TPAKTUUECKHUX 33]1a4
Brraucnsate (pa3nmuyHbIME CrIOCOOAMH) TIOMIAIh TPEYTOIbHUKA U TIJIOMIAH MHOTOYTOJIh-
6.7 HbIX (uryp (Mosb3ysch, TA€ HEOOXOIMMO, KAIBKYIATOpoM). [IpuMeHsATh ToJydeHHBIS
YMEHHUS B IPAKTUYECKUX 3aa9ax
BrageTs MOHATHSAMH BIIUCAHHOTO W HEHTPAJIBHOTO YTJIa, UCIIOIB30BaTh TEOPEMBI O BIIH-
6.8 CaHHBIX yIJIaxX, yriaxX MEeXIy XopJaamH (CEeKYLIUMU) U yrile Mexay KacaTeJIbHON U XOp- 101
MIPH pEIIeHUH T€OMETPUUECKUX 3a/1a4
Brnagerps moHATHEM OMMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSATh CBOMCTBA OMKUCAHHOTO
6.9 YeThIPEXYrOJIbHUKA MPH PEIICHUN 3324
[IpuMeHsTh MOTyYeHHbIE 3HAHUSA Ha MPAKTUKE — CTPOUTH MaTeMaTHUYECKUE MOJIENHU JUIs
6.10 3a/la4 peaibHOM >KM3HU U MPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS C MPUMEHEHHEM
MoI00MsT U TPUTOHOMETPHH (ITOJIB3YSCH, T/Ie HEOOXOAMMO, KAIBKYJISITOPOM)
9 KVIACC
Kon mpose- N N
pAEMOro pe- [IpoBepsiemble IpenMeTHBIE pe3yIbTaThl OCBOSHUS OCHOBHOH 00pa3oBaTeIbHON MPOTPaMMBI
SyNBTATA OCHOBHOT'O 00111eT0 00pa30BaHMs
6 I'eomerpus
3HaTh TPUTOHOMETpHUUYECKUE (QYHKIIMH OCTPBIX YIJIOB, HAXOAUTH C UX TMOMOIIbIO pa3inuy-
6.1 HbI€ JIEMEHTHI MPSIMOYTOJIBLHOTO TPEYTOJbHUKA («pelIeHHe MPSIMOYTOJIbHBIX TPEYrOJIbHHU-
KOB»). HaxouTh (¢ MOMOIIBIO KATbKYASTOPA) ATUHBI U YTIIbI ISl HETAOIWYHBIX 3HAUSHUN
[Tonb3oBatbest popMynaMu NMPUBEACHUSI U OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIECTBOM
6.2 JUTSL HAXOXKJACHUS! COOTHOIIEHUI MEX 1y TPUTOHOMETPUYECKUMH BEITMYUHAMHU
Hcnonp30BaTh TEOPEMBI CUHYCOB M KOCHHYCOB Ul HAXOXICHUS Pa3IUYHBIX AJIEMEHTOB
6.3 TpPEeYroJbHUKa («pelieHrue TPEeYroJIbHUKOBY), IPUMEHSATh UX MPHU PEIICHHH TeoMeTpuye-
CKHX 3aJ1a4
6.4 Brnagets nmousTHsAMU peoOpa3zoBaHus MOJ00MS, COOTBETCTBEHHBIX JIEMEHTOB MOJ00HBIX

¢uryp. Ilonp3oBaThCcsi CBOMCTBAMU MOJOOMS MPOU3BOJBHBIX (PUTYp, YMETh BBIYHCIATH




JUTMHBI U HAXOJUTD YIIIbl Y MOA0OHBIX Guryp. [IpuMeHsTs cBOMCTBa 10100uUs B IpaKTHYE-
CKHUX 3a7ja4aX. YMeTh IPUBOIUTH IPUMEPHI IOJOOHBIX (QUTYP B OKPY)KAIOLIEM MUPE

Ilonp30BaThCs TCOpEMaMu O IMMPOU3BCACHUU OTPE3KOB XOpJd, O MPOU3BCIACHHUHN OTPC3KOB

6.5 o
CCKYIIHX, O KBAAPATC KACATCIbHOU

[Tonb30BaThCs BEKTOpAMH, MOHUMATh UX TEOMETPUUECKUN U (PU3UUECKUI CMBICI, IPUMeE-
6.6 HATh UX B PEHICHUU T€OMETPHUECKUX U (prusmueckux 3agad. [IpuMeHsITh CKaIsIpHOE MPOH3-
BEJICHHE BEKTOPOB U1 HAXO0XKJICHUS JUIMH U yIJI0B

Ilonp30BaThCs MCTOAOM KOOpAMWHAT Ha IJIOCKOCTH, HPUMECHATH €ro B pCIICHUH I'COMCTPH -
YCCKUX U MPAKTUYCCKHUX 3aJia4d

6.7

Biagetes nOHATUSAMM IIPaBUIBHOTO MHOTOYIOJIBHHMKA, JUIMHBI OKPYKHOCTH, JUIMHBI JIyTU
6.8 OKPYXHOCTH M PaJMaHHOW MEPBI YIJIa, YMETh BBIYMCIATH IUIOIIAJL KPYra U €ro 4acTei.
[IpuMeHATH NOJyYEHHBIE YMEHHUS B IPAKTUYECKUX 3a/1a4ax

Haxoauts ocu mim HeHTpbl CUMMETPHUH (PUTYp, TPUMEHSATH IBUKEHUS TUIOCKOCTH B IIPO-
CTEHIINX CIydasx

6.9

[IpyuMeHsTh MoTydeHHbIE 3HaHUSI Ha MPAKTUKE — CTPOUTHh MaTeMaTHYECKUE MOJETH IS
6.10 3a/1a4 peanbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIME BHIYMCICHHS C IPUMEHEHUEM TIO-
N00usl ¥ TPUTOHOMETPUUECKUX PYHKUNHN (TOJIB3YSICh, I1€ HEOOXO0UMO, KAIbKYISITOPOM)

MNPOBEPAEMBIE DJIEMEHTbBI COAEPKAHUSA

7 KJIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
6 | ['eomerpus

Hauanbnsie noustust reometpuu. Touka, npsmasi, OTpe30K, Jdyd. YToJ. Bunael yrios. BepTukaibHbie U

6.1 | cmexHble yrisl. buccekrpuca yrna. Jlomanasi, MHOroyroiasHuk. IlapannensHOCTh U NEPIEHAUKYISAP-
HOCTb IIPSIMBIX
Cummetpuunbie purypsl. OCHOBHBIE CBOMCTBA OCEBOM CUMMETpHUH. [IprMepbl CHMMETpUH B OKpYXKa-

6.2 IOLLIEM MUPE

6.3 OcHoBHbIE NOCTPOEHHS € OMOILIBIO LIPKYILAL nuHeiiku. TpeyronsHuk. Beicota, Mennana, Ouccex-
TpHUCa, UX CBOMCTBA

6.4 | PaBHOOeIpeHHBIN 1 PAaBHOCTOPOHHUM TPeyroibHUKU. HepaBeHCTBO TpeyrojapHUKa

6.5 | CBoiicTBa U MPU3HAKU PAaBHOOEAPEHHOTO TpeyroibHuKa. [Ipu3Haku paBeHCTBA TPEYroJILHUKOB
CBoiicTBa M NpU3HAKU MapajuieabHbIX NpsMbIX. Cymma yrioB TpeyroJibHMKa. BHemiHue yriel Tpe-

6.6 YrOJbHUKA
[IpsiMOyrosbpHbIM TpeyroiabHUK. CBOMCTBO MEAMAHBI MIPSMOYIOJIBHOIO TPEYrOJIbHUKA, MPOBEAEHHONU K

6.7 | runorenyse. [Ipu3Haku paBeHCTBA MPSAMOYIOJIBHBIX TPEYrOJbHUKOB. IIpsIMOYTrONIbHBIN TPEYTrOJbHUK C
yriaom B 30°

6.8 HepagencrtBa B TEOMETPUH: HEPABEHCTBO TPEYTOJIbHIKA, HEPABEHCTBO O JUTHHE JIOMaHOM, Teopema o
0oJbIIeM yIJie U OOJBIICH CTOPOHE TPeyroiabHUKA. [leprneHauKynsap U HaKIOHHAs

6.9 I'eomeTpuueckoe Mecto Touek. buccekrpuca yria u cepeIlMHHbBIN NEPHIEHAUKYISP K OTPE3KY KaK reo-
METPUYECKHE MECTA TOUEK

6.10 OKpy»XHOCTb U KpYT, XOpJla U AMAMETP, UX CBOICTBA. B3auMHOE pacrosokeHue OKpYKHOCTH U Ipsi-

7| moii. KacatenbHas u cexyias K OKpyKHOCTH
6.11 | OkpyXHOCTb, BIIMCAHHAs B yroJi. BrnicanHas u onrcaHHas OKPYXKHOCTH TPEyroJbHUKA




8 KIIACC

Kon IIpoBepsieMblid 3JIEMEHT COAEPIKAHUS
6 | ['eomerpus
6.1 | Yernipéxyronbauku. [lapamienorpamm, ero npu3Haky U CBOMCTBA
6.2 | IlpsmoyronbHUK, poMO, KBaIpaT, UX MPU3HAKH U CBOMCTBA
6.3 | Tpaneuus, paBHOOOKas Tpamnenwus, e€ CBOWCTBA U pu3Haku. [IpsmMoyronpHas Tpanenus
6.4 Meron ynBoenust meauanbl. LleHTpanbHas cummerpus. Teopema Paneca U TeopeMa O IMPOMOPLHO-
HaJIbHBIX OTPE3KaxX
6.5 | Cpennue muHUY TpEyroJibHUKA U Tpanenuu. LlenTp Macc TpeyroipHuKa
6.6 [Toro6ue TpeyrobHUKOB, KOdduuueHT mogoous. Ilpuznaku nogodus tpeyroasHUKOB. [IpumeHenne
" | mogoOus MpH PEelIeHNU MPAKTHIECKUX 3a71a4
6.7 | @opMyIBI TS TIOMIAIN TPEYTOJIBHUKA, TTapauieorpaMMa, poM0Oa U Tparenuu
6.8 | CpoiicTBa momanei reomeTpuieckux Guryp. OTHOIIEHHUE TUIOIIAICH TOJ00HBIX GUTYD
6.9 | Beruncnenue miomaaeil TpeyroIbHUKOB M MHOTOYTOJIbHIKOB Ha KJIETYaToi Oymare
6.10 | Teopema [Iudaropa. [Ipumenenue Teopems! [Ingaropa nmpu penieHNH NPaKTUISCKUX 33124
CuHyc, KOCHHYC, TAHT'€HC OCTPOTO yIJja MPsSIMOYroJbHOTO TpeyrojbHuka. OCHOBHOE TPUTOHOMETpUYE-
6.11 CKO€ TOXAecTBO. TpuroHoMmerpuueckue GpyHkiuu yriaos B 30°, 45° u 60°
6.12 BnucanHble ¥ IEHTpaJIbHBIE YIUIBI, YIOJI MEXY KacaTeIbHOW U XOpJ0M. YTUIbI MEXIy XOpJaMu U ce-
KYITUMH
6.13 | BriricaHHBIE ¥ OTIMCAaHHBIE YETHIPEXYTOTbHUKI
6.14 B3anmuoe pacnonoskenue aByx okpyxkHoctel. Kacanue okpyxraoctei. OO0mue kacaTenbHbIE K IBYM
OKPY>KHOCTSAM
9 KJIACC
Kox IIpoBepsieMblii 3JIEMEHT COAePKAHUS
6 I'eomerpust
6.1 Cunyc, kocunyc, Tanresc yrioB oT 0 10 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO. DOPMYJIbI
IIPUBEAEHUS
Pemenue TpeyronbHukoB. TeopemMa KOCHHYCOB U TeopeMa CUHYCOB. Perienue npakTuueckux 3aaad ¢
6.2 HCIOJIb30BAHUEM TEOPEMbI KOCHHYCOB M TEOPEMbI CHHYCOB
6.3 | IIpeo6pazoBanue nompo6us. [logodre cOOTBETCTBEHHBIX AIIEMEHTOB
6.4 Teopema o MPOHM3BE/ICHUH OTPE3KOB XOP/I, TEOPEMbI O NPOU3BE/ICHUH OTPE3KOB CEKYIIX, TEOPEMa O
KBaJ[paTe KacaTeJIbHOM
Bekrop, anuHa (MOIyNb) BEKTOpa, COHANPABICHHBIE BEKTOPHI, IPOTUBOIOI0KHO HAIIPABJICHHbIE BEK-
6.5 | TOpbI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpallMy HaJl BeKTopamu. PasioxeHue Bek-
TOpa MO JIBYM HEKOJIJIMHEAPHBIM BEKTOpaM
6.6 Koopaunats! BekTopa. CKajasipHO€ IPOU3BEACHNE BEKTOPOB, IPUMEHEHHUE JUIl HAXOKJCHUS JJIUH U YT~
JIOB
6.7 JlexkapTOBBI KOOPAMHATHI HA TUIOCKOCTH. Y paBHEHUS NIPSIMON U OKPYKHOCTH B KOOpJIMHATaX, Iepece-
" | YEeHHME OKPYXHOCTEH U NpsIMbIX. METO] KOOpAMHAT U €r0 MPUMEHEHUE
6.8 | IIpaBmiIbHBIE MHOTOYTOJIBHUKU
6.9 | JInuna okpyxHoCTH. ['pagycHas u paauaHHasi Mepa yria, BBIYUCICHUE JJIUH YT OKPYXHOCTEN
6.10 | ITnomane Kpyra, ceKTopa, CerMeHTa
6.11 JIBMKEHUS TUIOCKOCTU M BHYTpEHHHE CUMMETpHH (uryp (sneMeHTapHble mpejacrtaBienus). [lapan-
' nenbHbIN nepeHoc. [loBopor




IMPOBEPAEMBIE HA OI'D IIO MATEMATHUKE TPEBOBAHUA K PE3YJIBbTATAM OCBOE-
HUA OCHOBHOM OBPA30BATEJBHON MPOTPAMMBI OCHOBHOTI'O OBIIIET'O OBPA -

30BAHUA

Ko mposepsi-
eMOoro Tpedo-
BaHUS

HpOBepﬂeMble TPQGOBaHI/Iﬂ K IIPEAMETHBLIM peE3yJibTaTaM 0CBOCHUA OCHOBHOI1
06pa30BaTeJ’le0ﬁ nporpaMmmMmbl OCHOBHOI'O 06HI€F0 06p330B3HI/Iﬂ Ha OCHOB¢€
o1rocC

YMeHue onepupoBaTh MOHATUAMH: MHOKECTBO, II0JIMHOKECTBO, OIIEpalluy HAJl MHOKE-
CTBaMH; YMEHHE OINEPUPOBATh MOHATHUAMU: Tpad, CBSI3HBIA rpad, IepeBo, LUK, MPH-
MEHATh UX TPH PEUICHUH 3a/1a4; YMEHHE HCIIOJIb30BaTh IpadMuecKoe MpeacTaBICHNE
MHOYECTB Il OIMCAaHHs PEANBHBIX IPOLECCOB U SBJICHUM, IIPU PEIICHUM 3a1ad U3
JIPYruX y4eOHBIX MPEIMETOB

YMeHue ornepupoBaTh MOHATHSMU: OMpeeTieHrne, akCHoMa, TeOpeMa, JI0Ka3aTelIbCTBO;
yMEHHE paclio3HaBaTh WCTUHHBIE U JIOKHBIE BBICKA3bIBaHUS, MPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BHICKA3bIBAHUS U OTPUIIAHUS BBICKA3bIBAHUM

YMeHHe onepupoBaTh MOHATHSIMH: HATYPAIBHOE YUCIIO, IIPOCTOE U COCTAaBHOE YHCIIO,
JIEIIMMOCTh HaTypaJbHBIX YMCEJ, MPU3HAKU JEIMMOCTH, LEJI0€ YNCIO0, MOAYJb YHCIIA,
OOBbIKHOBEHHAsI IpoOb U JAecATUYHAasl OpoOb, CTAaHIAPTHBINA BUJ YHCIA, PAllHOHAIbHOE
YHCII0, UPPAlMOHANBHOE YUCIIO0, apu(PMETHUECKUi KBaJpaTHbIH KOPEHb; YMEHHE BbI-
MOJHATh JEUCTBUS C YWCIAMH, CPAaBHMBATh M YIOPSJIOYMBATHh YHUCIA, MPEACTABIATH
YHUCJIa HA KOOPAWHATHOM MPSAMOW, OKPYIJIATh YNCA; YMEHUE JENaTh IPUKHUIIKY U OLICH-
KY pPe3yJIbTaTa BIYACICHUN

VYMenne OneprupoOBaTh NOHATUAMMA: CTCIICHDL C ICJIBIM IIOKA3aTCJICM, apI/I(l)MeTI/I‘-IeCKI/Iﬁ
KBaJ[paTHBI KOpEHb, MHOTOWICH, alreOpandeckas IpoOb, TOXKIECTBO;, 3HAKOMCTBO C
KOpPHEM HATypaJlbHOW CTETICHW OOJIbIIEC CIMHHUIBI; YMEHHE BBITIOIHITH PACYETHI IO
dbopmynam, mpeoOpa3oBaHMsl MENBIX, IPOOHO-PANMOHATBHBIX BBIPOKCHUN M BBIpaXKe-
HUH ¢ KOPHSIMH, Pa3ioKeHHE MHOTOWICHA HA MHOYKUTEIH, B TOM YHCIIE C MCIIOJIb30Ba-
HUEM (GOPMYI pa3HOCTH KBAJPATOB U KBaJpaTa CyMMBI U Pa3HOCTH

YMeHue onepupoBaTh MOHATHIMH: YHCIOBOE PABEHCTBO, YpaBHEHUE C OJHOM NEpeMeH-
HOM, YHCJIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM; YMEHUE pelllaTh JUHEHHbIE U
KBaJIpaTHbIC YPaBHEHUsI, TPOOHO-pAllMOHANBHBIE YPAaBHEHUSI C OJJHOU MEepeMEHHOM, CH-
CTeMBI JIBYX JIMHEHHBIX ypaBHEHUH, JTMHEWHbIE HEPABEHCTBA M MX CHUCTEMBI, KBaJpaT-
Hble U JAPOOHO-pallMOHANIbHBIE HEPABEHCTBA C OJHOM NEPEMEHHOI, B TOM 4YHCIE HpU
pElIeHUH 3a/1a4y U3 JIPYTUX MPeIMETOB U MPAKTHYECKUX 3ajay; YMEHHE HCIOJIb30BaTh
KOOPJIMHATHYIO MPSAMYI0 U KOOPAMHATHYIO IUIOCKOCTH JJIsl HM300pa)KeHUs pelieHui
ypaBHEHUH, HEPABEHCTB U CUCTEM

YMmenue onepupoBarh MOHATHAME: (YHKIM, TpaduK QyHKIUU, HYTU (QYHKIUU, TPO-
MEXYTKHA 3HAKOTOCTOSIHCTBA, MPOMEXKYTKU BO3pacTaHus, yObIBaHUS, Hauboibliee U
HauMeHbIIIee 3HAYeHUsA (PYHKIUHU; YMEHHE ONEepPUPOBATh MOHATUSIMU: MpsSMas MPOIop-
LMOHAIILHOCTb, JIMHEHHas (QyHKIUs, KBaapaTUuHas (yHKUMs, oOpaTHas MPOTOPIIHO-
HaJIbHOCTH, Mapadoia, runep0oiia; yMeHue CTpOUTh rpaduku QyHKIUH, UCTIOIb30BATh
rpaduKy JUIs ONIpeJIeNIeHUs] CBOMCTB MPOLIECCOB U 3aBUCUMOCTEH, JJIs pellieH s 3a1a4 U3
JPYTUX y4eOHBIX MPEAMETOB U pealibHOM KU3HU; YMEHHE BhIpakaTh (hopMynIamMu 3a-
BHCHUMOCTH MEXIY BETUYMHAMU

YMeHue onepupoBaTh NOHATUSAMM: HOCIEIOBATEIBHOCT, apu(MeTHUecKas U TeoMeT-
pUuecKas MpOTpeccud; YMEHHE HCIOJIb30BaTh CBOICTBA MOcCieN0BaTeNbHOCTEH, (op-
MyJbl CyMMBI U OOILEro 4YjeHa MpU pPEHIeHUH 3a/ad, B TOM 4YHCIE 3ajad U3 JAPYTUX
y4eOHBIX MPEMETOB U PEeaTbHOMN KU3HU

YMmenue peuiaThk 3aa4yu Pa3sHbIX THUIIOB (B TOM YHUCJIC Ha NPOLCHTHI, NOJIKM U 4YaCTH,
JABHIKCHUC, paGOTy, HOCHY TOBApOB U CTOUMOCTDb HOKYIIOK M YCJIIYI', HAJIOTH, 3aJa4n U3




o0iacTu ympaBieHHs JIUYHBIMH U CEMEHHBIMHU (PMHAHCAMM); YMEHUE COCTABJISTH BBI-
pakeHus, ypaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHIO 3aJa4d, UCCIEA0BATh IO~
JTy4E€HHOE PEelICHNE U OLIEHUBATh MPAB/ONOI00HOCTh MOJIYYCHHBIX Pe3yIbTaTOB

YMeHue omnepupoBaTh MOHATUAMHU: (UTYpa, TOUKA, OTPE3OK, HpsMas, JIyd, JIOMaHasil,
yroJl, MHOTOYTI'OJIbHUK, TPEYTOJIbHUK, PABHOOCIPEHHBIH U PABHOCTOPOHHUN TPEYroJib-
HUKH, NIPSIMOYTOJIbHBIN TPEYroJIbHUK, MeIaHa, OMCCEKTPHCa U BHICOTA TPEYrOJIbHHKA,
YeThIPEXYIOJIbHUK, MapajielorpaMM, poMO, NpPSMOYrOJIbHUK, KBaApaT, Tpamenus;
OKPY>KHOCTb, KpYT, KacaTejlbHasi; 3HaKOMCTBO C MPOCTPAHCTBEHHBIMU (UTypaMu; yMme-
HHE pellaTh 3a7a4y, B TOM YUCJIE U3 IIOBCEAHEBHOM KU3HH, HA HAX0KICHUE F€OMETPHU-
YECKHUX BEJIMYMH C IPUMEHEHHEM U3YYCHHBIX CBOWCTB GUTyp U (hakToB

10

YMeHne onepupoBaTh MOHSATHSAMU: PABEHCTBO (DUTYp, PABEHCTBO TPEYTOJIBHUKOB; Ia-
PaJIENbHOCTD U MEPIEHAUKYISIPHOCTD MPSIMBIX, YTOJI MEX]Y NMPSAMBIMH, MNEPIEHANKY-
JISIp, HAKJIIOHHAs!, IPOEKLUs, o100ue Guryp, noaoOHbIe TPEYTOJIbHUKN, CUMMETPHUS OT-
HOCHUTEJIHO TOYKH W NPSMOM; YMEHHE pacro3HaBaThb PaBEHCTBO, CHMMETPHIO U MOJ0-
6ue duryp, napamienbHOCTh U MEPHEHANKYISIPHOCTD MPSMBIX B OKPY)KAIOIIEM MUPE

11

YMeHue onepupoBaTh MOHATUSAMU: JUTMHA, PACCTOSHHUE, Yo (BeIMYNHA yIia, CHHYC U
KOCHHYC yTJIa TPEYTroJIbHHUKA), TUIOIAh; YMEHHE OIICHHBATh pPa3Mepbl MPEIMETOB U
00BEKTOB B OKPY)KAIOIIEM MUPE; YMEHHE MPUMEHATH (HOPMYIIBI IEPUMETPA U TIIOMIATH
MHOTOYTOJILHUKOB, JUTMHBI OKPY>KHOCTH W TUIOIIAJNA Kpyra, o0bemMa MpsMOYTOJIBLHOTO
napajuieJienuIe/a; yMeHIUE IPUMEHSATh TPU3HAKH PaBEHCTBA TPEYTOJBHUKOB, TEOPEMY
0 CyMME YIJIOB TpeyrojibHHuKa, Teopemy I[ludaropa, TpuroHOMETpuIeCKne COOTHOIIIE-
HHUS JUTs] BBIYUCIIEHUA JUTUH, PACCTOSHUM, TIOIAneH

12

YMmenue nzobpaxars IocKkue GUrypsl 1 uX KOMOMHAIIMHU, TPOCTPAHCTBEHHBIE (PUTYPHI
OT PYKH, C IMOMOIIBIO0 YEPTEKHBIX UHCTPYMEHTOB M 3JIEKTPOHHBIX CPEJICTB MO TEKCTO-
BOMY WJIM CUMBOJIBHOMY OITUCAHUIO

13

YMeHue onepupoBarh MOHATHSAMH: MPSIMOYroJibHas cHUCTeMa KOOPJIMHAT; KOOPIUHATHI
TOYKH, BEKTOP, CyMMa BEKTOPOB, ITPOU3BEICHUE BEKTOpA Ha YHUCIIO, CKAJIIPHOE MPOU3-
BEJIEHNE BEKTOPOB; YMEHHUE MCIO0JIb30BATh BEKTOPBI M KOOPAMHATHI JJISl IPEACTABICHUS
JAHHBIX M PELIeHHs 3ajad, B TOM YHCIEe U3 IPYTHX y4eOHBIX MPEIMETOB U PeabHOM
AKU3ZHU

14

YMeHue onepupoBaTh MOHSATUSMU: CTOJIOUKOBBIE M KPYroBble TUarpaMMmbl, TaOIHUIIBL,
cpenHee apudmernyeckoe, MenuaHa, HauOoJbllee U HaMMEHbIIEE 3HAYCHMS, pazMax
YHCIIOBOr0 Habopa; yMEHHE WU3BIIEKaTh, MHTEPIPETUPOBATH M MPEOOpa3OBHIBATh HH-
(dhopmanuio, MpeICTaBICHHYIO B TA0INIIAX M Ha UarpaMMax, OTpa)kKarolylo CBOWCTBA U
XapaKTEePUCTUKHU PEANIbHBIX MPOIIECCOB U ABJICHUHN; YMEHHE Paclio3HaBaTh U3MEHYMBBIC
BEJIMYMHBI B OKPYXKAIOLIEM MHUpE

15

YMeHue onepupoBaTh MOHATUAMU: CIy4alHbIN ONBIT (CIIydalHbII SKCIIEPUMEHT), dJie-
MEHTapHOE COOBITHE (IEMEHTApPHBIN HCXO0/1) CIy4allHOrO OMbITa, CIy4ailHOe cOoObITHE,
BEPOSITHOCTH COOBITHS; YMEHUE HAXOJUTh BEPOSITHOCTU CIYYalHBIX COOBITUN B OMBITaX
C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMHU; YMEHHUE PEIIaTh 33Ja4dl METOJI0M
OpPraHU30BaHHOTO Iepedopa U C UCMOJIb30BAaHHEM IPaBHUIIA YMHOXEHHS; YMEHUE OIle-
HUBATh BEPOSITHOCTU PEAIbHBIX COOBITUI U SBIIEHUI, TOHUMAThH POJIb MPAKTUYECKHU JI0-
CTOBEPHBIX  MAJIOBEPOSTHBIX COOBITUI B OKPY)KAIOIIEM MUPE U B )KU3HU; 3HAKOMCTBO C
MOHATHEM HE3aBUCUMBIX COOBITHII; 3HAKOMCTBO C 3aKOHOM OOJIBIITNX YHCE U €T0 PO-
JIBI0 B MACCOBBIX SIBIICHHSIX

16

YmMmenue BLI6I/IpaTB IO AXO ASAIITUH I/I3y‘leHHBII>'I MCTOA IJIA PCUICHHUA 3ada4u, IMPpHUBOIUTH
MMPpUMEPBI MATEMATUYCCKUX 3aKOHOMepHOCTeﬁ B MIPUPOAC U JKU3HU, pACIIO3HABATH IIPO-
SABJICHHUEC 3aKOHOB MATEMATUKU B UCKYCCTBC, OIIUCBIBATH OTHACJIBHBIC BBIAAKOIIUECCA PC-
3YJbTAThI, ITIOJTYUCHHBIC B XOAC PA3BUTUA MATCMATHKU KAaK HAYKH, IPUBOAUTH ITPUMCPLI
MaT€MaTUu4YCCKUX OTKpLITI/Iﬁ " UX aBTOPOB B OTEUYECTBEHHOH U BCCMHpHOﬁ HUCTOPUHN




HEPEYEHD 3JIEMEHTOB COJAEPKAHUSA, IIPOBEPAEMBIX HA OI'2 11O MATEMATHUKE

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Kox
1 | Yucna u BeIUKCICHUSA
1.1 | HarypanbHsle u nensle uncia. [Ipu3Haku JeIMMOCTH LEIbIX YUCEN
1.2 | OOBIKHOBEHHBIE U ACCATUIHBIE APOOH, TIPOIICHTHI, OECKOHEUYHBIE MTEPHOANIECKHE APOOH
1.3 | PammonanbHbie uncia. ApudmMeTnieckre onepaniy ¢ paloHaIbHBIMU YHCIaMU
1.4 | JletictBuTenbHBIC Yrcaa. ApupMeTHUECKIE OTIEPAINHU C JCHCTBUTEILHBIMU YHCIaMU
1.5 | IpubnmkEHHBIC BEIYUCICHHS, TIPABUIIA OKPYTIICHHS, IPUKUIKA U OLIEHKA PEe3yJIbTaTa BEIYUCICHUI
2 | AnreOpanyeckue BHIPaKECHHS
2.1 | BykBeHHBIE BBIpaOKEHHS (BBIPAKEHHSI C TIEPEMEHHBIMH)
2.2 | Crenenb ¢ 1ienbIM nokaszaresieM. CTEIeHb ¢ pallMOHALHBIM MToKa3zareiaeM. CBOWCTBA CTEIICHH
2.3 | MHoTrOuIEeHBI
2.4 | Anrebpanyeckas qpoOb
25 Apudmernueckuil KOpeHb HaTypallbHOM crerneHu. [leficTBus ¢ apudMeTHdecKUMU KOpPHSMHU HATy-
paJbHOM CTETIeH!
3 | YpaBHeHUS U HEPaBEHCTBA
3.1 | Lenbie u mpoOHO-panoHambHBIE YpaBHEHHS. CHCTEMBI H COBOKYITHOCTH YpaBHEHUH
3.2 | Lenbie u mpoOHO-panmoHabHBIE HepaBeHCTBA. CHCTEMBI i COBOKYITHOCTH HEPABEHCTB
3.3 | Pemrenne TeKCTOBEIX 3a/1a4
4 | YucnoBble MOCIeI0BaTEIBHOCTH
4.1 | IlocmemoBaTeIbHOCTH, CLIOCOORI 3aJaHHS MTOCIIEN0BATENHHOCTEH
4.2 | Apudmerndeckas u reoMmeTpruieckas mporpeccuu. opmyra cI0KHBIX TIPOIIEHTOB
5 OyHKITUN
Oynkius, crnocoosl 3ananus GyHkuuu. I'papux Gynkuun. O61acTs onpeneneHuss ¥ MHOXKECTBO 3Ha-
51 yeHut Qynknuu. Hymu ¢yaknun. IIpoMexyTku 3HaKomocTosHCTBA. [IpoMeXyTKM MOHOTOHHOCTH
¢bynkuuu. Makcumymbl 1 MUHUMYMBbI QyHKIMU. Hanbospiiee 1 HauMeHblee 3HadeHne QyHKIMH Ha
IIPOMEKYTKE
6 | KoopaunaTsl Ha IpSAMOIl U MJIOCKOCTH
6.1 | KoopaunatHas npsimas
6.2 | JlekapTOBBI KOOPJMHATHI Ha INIOCKOCTH
7 | T'eomerpust
7.1 | T'eomerpuueckue GpUrypsl U UX CBOMCTBA
7.2 | TpeyronbHUK
7.3 | MHOroyronbHUKH
7.4 | OKpYXHOCTb U KpyT
7.5 | M3mepeHue reoMeTpu4eCKUX BETUUMH
7.6 | BekTopsl Ha MIOCKOCTH
8 | BeposATHOCTB U CTaTUCTHKA
8.1 | OmucarenbHasi CTAaTUCTHKA
8.2 | BeposTHOCTB
8.3 | KomOunatopuka
8.4 | MHoxecTBa
8.5 | I'pader




YYEBHO-METOIUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

MaTtemaTuKa. leomeTtpua: 7 - 9-e Knaccbl: 6a30BbIN YpoBEHb: y4ebHUK: 9-0e nsgarHue J1.C. AtaHacsaH, B.®. byTy308..;
AKUMOHepHoe 0buecTBo «M3aaTenbcTBo «lpocBelleHne»



PABOYAS TIPOTPAMMA
(ID 6948199)

yueOHoro kypca «BeposiTHOCTh M CTATHCTHKA»

1St oOyvaronuxcs 7-9 kiaccos



HNOACHUTEJBHASA 3AIINCKA

B coBpemenHOM 1mu(poBOM MHpE BEPOSTHOCTh M CTATUCTHKA MPHOOPETArOT BCE OOJBLIYIO 3HAYM-
MOCTb, KaK C TOUKH 3PEHHUS MPAKTUYECKUX MPUJIIOKEHUH, TaK U UX POJH B 00pa3oBaHUH, HEOOXOAUMOM
KaX/10My 4enoBeKky. Bo3pacraer uncio npodeccuii, mpu OBIaJCHUN KOTOPBIMHU Tpedyercst xoporiast 6a30-
Bas MOATrOTOBKA B 00JaCTH BEPOSITHOCTU U CTaTUCTUKHU, TaKas MOArOTOBKA BaKHA JUISl IPOAOJIAKEHHS 00pa-
30BaHUS U ISl YCTIEITHOW POo(eCcCHOHATBHOM Kaphephl.

Kaxxplii yenoBek MOCTOSIHHO MPUHUMAET PELIEHUS] HA OCHOBE MMEIOLIUXCS Yy HEro JaHHbIX. A 1y
000CHOBAHHOTO MIPUHSTHSI PEUICHNUS B YCIIOBUSAX HEOCTaTKa MM M30bITKAa HH(POpMAITH HEOOXO MO B TOM
YHCIIe XOPOIIO C(OPMHUPOBAHHOE BEPOSITHOCTHOE U CTATUCTHYECKOE MBIIIJICHHE.

HMeHHO TI0ATOMY OCTpO BCTalla HEOOXOUMOCTh C(HOPMHPOBATH Y 00YJAOIIUXCS (YHKITMOHATBEHYIO
IPaMOTHOCTb, BKJIIOYAIOLIYIO B c€0sl B KAU€CTBE HEOTHEMJIEMOM COCTABIISIIOIIEH YMEHUE BOCIPUHUMATD U
KPUTHUYECKH aHAJIU3UPOBaTh MH(GOPMALINIO, IPEICTABICHHYIO B PAa3JIMYHBIX (OpMax, IOHUMATh BEPOST-
HOCTHBIM XapakTep MHOTHUX pealbHbIX MPOLIECCOB M 3aBUCUMOCTEH, MPOU3BOAUTH NMPOCTEUIINE BEPOSIT-
HOCTHBIE PAaCU€THI.

3HaKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMM MPUHIIUIIAMU cO0pa, aHAJIN3a U NIPEACTABICHUS JaH - HbIX
W3 pa3UyHBIX cdep KU3HU O00IIecTBa U TOCYAapCTBAa MpHOOIMIAaeT OO0y4yaromuxcsi K OOIEeCTBEHHBIM
uHTepecaM. M3yueHrne ocHOB KOMOMHATOPUKY Pa3BUBAET HaBbIKK OpraHU3aluy repedopa v noacuéra yucia
BAPUAHTOB, B TOM YHCJI€ B MPHUKIAJHBIX 3aJadyax. 3HAKOMCTBO C OCHOBaMH TeOopuu IpadoB cO3MaET
MaTeMaTH4eckuil pyHaaMeHT Uil (popMHUpOBaHMSI KOMIIETEHIMM B 00iacTd MHPOPMATHKU U IU(PPOBBIX
TexHojorui. Ilpu u3ydeHuH CTaTUCTUKU M BEPOSATHOCTU 00OramiaroTcs MpeAcTaBlIeHUsT 00ydarouuxcs o
COBPEMEHHOM KapTHHE MHpa U METO/IaX €ro UcciaeioBaHus, GopMUpyeTCsl TIOHUMAaHUE POJIM CTATUCTUKU KaK
MCTOYHHUKA COLIMAIIBHO 3HAUMMOM MH(OPMALIUY U 3aKJ1a/IbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIILIE- HUSL.

B cootBercTBUM € NaHHBIMH LIEJISIMH B CTPYKTYpe MpOrpaMMbl yueOHOro Kypca «BeposiTHOCTH u
CTaTUCTHKa» OCHOBHOI'O 00IIero 00pa30BaHus BBIAEIEHBI CIEAYIOIINE COAEPKATEIbHO-METOAUYECKUE JTU-
Hun: «[IpencraBienne naHHBIX U ONMHCaTENbHAsl CTATUCTUKA», «BeposTHOCTB», «DNEeMEHThl KOMOMHATO-
pukn», «BBeneHue B Teopuio rpagoy.

Copepxanue nuaun «lIpencraBieHne TaHHBIX M ONMUCATENbHAS CTATUCTHKA» CIY)KUT OCHOBOW IS
(dhopMupOBaHUS HABBIKOB pabOTHl ¢ MH(POpPMAIIUCH: OT YTEHUS M UHTEPIIPETAIlUi HHPOPMAIIUH, TTPEICTAB-
JIEeHHOW B Tabnuuax, Ha quarpammax u rpadukax, 10 coopa, npeAcTaBlIeHUS U aHalu3a JaHHBIX C UCIIOJIb-
30BaHHEM CTaTHCTUYECKUX XapaKTEPUCTHK CPEeJHUX U pacceuBanus. Paboras ¢ gaHHbIMU, oOydaronuecs
y4aTcsl CUUTHIBATh U UHTEPIPETUPOBATh JaHHbBIE, BHIABUTaTh, APIYMEHTHUPOBATh U KPUTHUKOBATh MPOCTEH-
[IMe TUIOTE3bl, Pa3MBILUIATH HaJl PaKTOpaMu, BHI3BIBAIOIIMMH U3MEHUNBOCTD, U OLIEHUBATh UX BIMSIHUE Ha
paccMaTrpuBaeMble BETUYHHBI U IPOLIECCHI.

WuTyuTHBHOE TMpencTaBiIeHHE O CIy4alHOW HM3MEHYMBOCTH, MCCIEIOBAHUE 3aKOHOMEPHOCTEU U
TEHJICHIINI CTAaHOBUTCSI MOTUBHUPYIOILIEH OCHOBOM ISl M3y4eHHs] TEOpUH BeposiTHOocTel. bomnbioe 3nave-
HUE UMEIOT MPAKTUYECKUE 3aJaHUs], B YACTHOCTH OMBITHI C KIIACCUYECKUMHU BEPOSITHOCTHBIMU MOJICIISIMH.

[TonsiTHe BEPOATHOCTH BBOAMTCS KakK Mepa MpaBaomnoo0usi ciydaiiHoro coOwiTus. [lpu m3ydenun
y4eOHOro Kypca o0ydaroniecst 3HaKOMATCS ¢ MPOCTEHIIMMU METOIaMU BHIYHCIICHUS] BEPOSTHOCTEN B CITy-
YafHBIX IKCIEPUMEHTaX C PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU MCXOJaMHU, BEPOSITHOCTHBIMU 3aKOHAMU,
MO3BOJISIIOIIMMHU CTaBUTh U pelIath Ooyiee CIOXKHBbIE 3a/a4. B yueOHBINH Kypc BXOIST HadajabHbIC MpeEa-
CTaBJICHUS O CIIyYalHbIX BEJIMUYMHAX U UX YHUCIOBBIX XapaKTEPUCTUKAX.

B pamkax yuyeOHOTo Kypca OCYIIECTBISETCS 3HAKOMCTBO OOy4aroIIMXCS ¢ MHOKECTBAMH M OCHOB-
HBIMHU ONEpalusMU HaJl MHOYKECTBAMH, PAaCCMATPUBAIOTCS MPUMEPhl MPUMEHEHUS Ui PELIeHUs 3aiad, a
Tak)Ke UCIOJB30BaHUs B APYrUX MaTeMaTHUYECKUX Kypcax v y4eOHBIX MpeMeTax.

B 7-9 knaccax uzyudaetcst yueOHbIM Kypc «BeposTHOCTb M CTaTHCTHKA», B KOTOPBIA BXOJAT pazfe-
nel: «[IpeacraBneHne MaHHBIX U OMHCATEIbHAS CTATHCTUKA», «BeposITHOCTBY, «DIeMeHThl KOMOUHATOPH -
Kn», «BBenenue B Teoputo rpadosy.

Ha u3yuenue yuebHoro xypca «BeposaTHocTh U cTatucTikay orBoautcs 102 yaca: B 7 knacce — 34
qaca (1 gac B Henenio), B 8 kimacce — 34 yaca (1 gac B Hezeno), B 9 kiacce — 34 yaca (1 gac B Heenio).



COJEPKAHUE OBYUYEHMUA
7 KJIIACC

[IpencraBnenne MaHHBIX B BHJE TaOnHIl, quarpamm, rpadukoB. 3amoiHeHne TaOJIHII, YTEHHUE U TIOCTPO -
eHue quarpamm (CToJa0MKOBBIX (CTONOYATHIX) U KPYroBbIX). UTeHHe rpagkoB peaibHbIX mpoleccos. M3Bie-
YeHrne MHPOPMAIIUU U3 JHarpaMM M TaOJIHII, UCTIOJIb30BaHUE U HHTEPIIPETALIUS TaHHBIX.

OrnucarenpHas CTaTUCTUKA: CpeAHee apupMeTUuIecKoe, Merana, pa3mMax, HauboIbIlIee U HauMEHbIIIee
3HaueHUs Habopa YMCIIOBBIX NaHHBIX. [IpuMepsl ciydyaiiHOM U3MEHUHUBOCTH.

CrnydaiiHbIH SKCIIEPUMEHT (OTIBIT) U CiIydailHoe coOwiTHe. BeposTtHocTs U "yactoTa. Posib MamoBepost-
HBIX U IPAKTHUYECKU JIOCTOBEPHBIX COOBITHI B MpHpoJe U B o0mecTBe. MoHeTa U UrpajibHasi KOCTb B TEOPHU
BEPOSITHOCTEM.

I'pad, BepmmHa, pedpo. Crenens BepunHbl. Yncno pédbep u cymmapHas cteneHb BepuinH. [Ipencras-
nenue o cBs3HocTH rpada. Lenu u nukisl. [Tytu B rpadax. O6xox rpada (sitnepoB nyts). [IpencraBnenue 06
OpUEHTHpOBaHHOM Ipade. Pemenne 3amau ¢ noMoIbio rpagos.

8 KJIACC

[IpencraBnenue JaHHBIX B BUJIE TaOIUII, AUArpaMM, TpauKoB.

MHO03k€ecTBO, 3JIEMEHT MHOXECTBA, MOMHOXKeCTBO. Onepalyy HaJl MHOKECTBaMU: 00beJMHEHHE, TTepe-
cedeHue, nononHeHue. CBOMCTBa onepaluii Hal MHOXXECTBAMH: MIEPEMECTUTEIbHOE, COUeTaTeNIbHOE, pacipe-
JenuTeNnbHOe, BKItoueHus. Vcnonb3oBanue rpaduyeckoro MpeacTaBIeHUs MHOXKECTB JJISl OMHCAHUS pealib-
HBIX IIPOLIECCOB U SIBJICHUH, IIPU PELICHUM 3a/a4.

N3mepenue paccenBaHus NaHHBIX. JlUcriepcusl U CTaHIApPTHOE OTKJIOHEHUE YHCIOBBIX HabopoB. [lua-
rpamMma paccerBaHUsI.

DneMeHTapHbIe COOBITUSI cydaitHoTO ombiTa. CiydaitHeie coObITUs. BeposiTHoCTH coOOBbITHIA. ONBITHI C
PaBHOBO3MOKHBIMH 3JIEMEHTapHbIMH COOBITUAMU. CiydaiiHblii BpIOOp. CBSI3b MEXIY MaJOBEPOSITHBIMU U
MPAKTUYECKHU TOCTOBEPHBIMU COOBITUSMHU B IPUPO/IE, OOIIECTBE U HAYKE.

JepeBo. CBolicTBa AEpEBbEB: €MHCTBEHHOCTh IYTH, CYILIECTBOBAHNE BUCSYEH BEPIINHBI, CBSI3b MEXIY
YHCIIOM BepLIUH U yucioM pédep. [IpaBuiio ymHokeHus. Pemienue 3aqad ¢ noMo1bio rpados.

[IpoTuBomnonoxubie coObITUs. [uarpamma Ditnepa. OO0bennHeHHEe W TiepeceueHrue coOwbiTuii. Hecos-
MecTHbIe coObITHS. DopMyIia CIOKEHUsI BEPOITHOCTEH. YcioBHas BeposTHOCTh. [IpaBuno ymHoxxenusi. He-
3aBUcHMbIe cOObITUA. [IpencTaBienue skcriepuMenTa B BUje AepeBa. Pemienue 3aau Ha HaXOXKJIEHHE BEpo-
SITHOCTEH € MOMOILBIO IEPEBA CIy4alHOIO SKCIIEPUMEHTA, uarpaMmm Jujepa.

9 KJIACC

[IpencraBienue qaHHBIX B BUAE TAONUIl, AUarpaMm, rpaMKoB, MHTEPIpETals JaHHbIX. YTeHue u mo-
CTpOEHHE TabNHUll, AUArpaMm, TpauKOB MO PEATbHBIM JTJAHHBIM.

[lepecranoBku u (akropuan. Couetanus u yucio coueranuid. Tpeyronsuuk [lackans. Pemenue 3amau
C UCIOJIb30BaHNEM KOMOMHATOPHKHU.

I'eomeTrpuueckas BeposiTHOCTh. ClTydaliHbIM BEIOOP TOUYKHU M3 (GUTYPHI Ha MIIOCKOCTH, U3 OTpPe3Ka U U3
IYT'Y OKPYXHOCTH.

Ucnbitanue. Yenex u Heynada. Cepust ucnpiTanuil 10 nepsoro ycnexa. Cepust ucneiTanuii bepuyinnu.
BeposiTHOCTH cOOBITHI B cepun HcTibITaHui bepHyum.

CnygaiiHas BeJIMYMHA U PACHpENEICHHE BEPOSATHOCTEM. MaTemaTnueckoe OXKHIAaHUE U IUCIIEPCHSL.
[IpuMepsl MaTeMaTHUECKOTO OKHAAHMS KaK TEOPETUYECKOTO CPEIHEro 3HA4Y€HMs BEJMYMHBI. MaTemaruue-
CKO€ 0’KMJIaHUE€ U TUCTIEPCUS CIIyHaitHOM BEJIMUUHBI «YUCIO YCIIEXOB B CEpUM UCTIBITAHUN bepHymmm.

[TonsiTue o 3aKoHe OGONBLIMX Yucell. VM3MepeHne BEpOsATHOCTEH C MOMOIIbIO YyacToT. Poib 1 3HaueHue
3aKoHa OOJIBIIKX YHCEN B IPUPOJIE U OOIIECTBE.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI YYEBHOT'O KYPCA «BE-
POATHOCTDB U CTATUCTUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE Pe3yJbTAThI OCBOCHHUS MPOTrpaMMbl YIeOHOTO Kypca «BeposiTHOCTh M CTaTHCTHUKA»
XapaKTePU3YIOTCS:

1) naTpuoTnyeckoe BOCIUTAHUE:

MPOSIBJICHUEM MHTEpPECa K MPOILIOMY W HACTOSIIIEMY POCCHICKON MaTeMaTUKH, IIEHHOCTHBIM OTHO-
IEHUEM K JTOCTHKEHUSM POCCUHUCKUX MAaTE€MaTUKOB M POCCUMCKON MaTEMATUYECKOM IIKOJIbI, K UCIIOJIb30-
BAHMIO ATUX JOCTIXKCHHUH B APYTrUX HayKaxX U MPUKIATHBIX chepax;

2) rpasIaHcKoe U JyXOBHO-HPaBCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBHITIOJIHEHUIO 00sI3aHHOCTEN Ipak/IlaHWHA M PeaIn3alliy €ro TpaB, NMpeACTaBICHUEM
0 MaTeMaTHUYECKHX OCHOBaX ()YHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYP, SBJICHUM, IPOLIETYP TPakKAaHCKO-
ro oOmiecTBa (Harpumep, BIOOPHI, OIIPOCHI), TOTOBHOCTBIO K OOCYXKJIEHUIO ITHUYECKUX MPOOJIeM, CBS3aH-
HBIX C TPAKTUYECKUM MPUMEHEHHEM JOCTIKCHUNA HAYKH, OCO3HAHHMEM BAXXKHOCTH MOPAIBHO-3THUYECKUX
MIPUHIIUIIOB B JIEATEILHOCTH YUEHOTO;

3) Tpy/10BO€ BOCIUTAHUE:

YCTaHOBKOM Ha aKTMBHOE yJaCTHE B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTeMAaTHYEeCKOW HarpaBIeHHO-
CTH, OCO3HAHUEM BAXHOCTH MATEMaTHYECKOTO 0Opa30BaHMS Ha MPOTSHKEHUU BCEU KU3HM JJISl YCIICITHON
poheCCHOHANTBHON IEATETLHOCTH U PA3BUTHEM HEOOXOAMMBIX YMEHUHN, OCO3HAHHBIM BBIOOPOM U MOCTPO-
€HUEM WHIUBUIYaTbHON TPACKTOPHUU 0Opa30BaHUS W )KM3HEHHBIX TJIAHOB C YYETOM JIMUYHBIX HHTEPECOB U
00111eCTBEHHBIX TIOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

CHOCOOHOCTBIO K SMOIIMOHAIBHOMY U 3CTETHUYECKOMY BOCHPUATHIO MaTeMaTHUYECKHUX OOBEKTOB, 3a-
Jla4, pelIeHUH, pacCyKI€HUI, YMEHUIO BUAECTh MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IEeHHOCTH HAYYHOr'0 MO3HAHUS:

OpHEHTAIlNe B JAEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4HBIX IMpEICTaBICHHN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI Y€lIOBEKa, MPUPOJbI U OOIIECTBA, TOHUMAaHUEM MaTeMaTHUECKON HayKH Kak
cdepbl YeloBEYECKOW AeATeNbHOCTH, ATANOB €€ pa3BUTUS M 3HAYMMOCTH JJIS Pa3BUTHS LIMBUIIU3ALUH,
OBJIQJICHUEM SI3IKOM MAaTEMaTUKH U MAaTEMaTUYECKON KyIbTypOM KakK CpEACTBOM IIO3HAHHS MUpA, OBJIAJIE-
HUEM MPOCTEHIINMH HaBBIKAMH UCCIIEOBATEIbCKOM IE€ATEIbHOCTH;

6) ¢pusuueckoe BocnuTaHue, (OPMHPOBAHKE KYJILTYPbI 310POBbSI M 3MOIMOHAIBLHOI0 0J1aro-
MOJIYYHA:

TFOTOBHOCTBIO IIPUMEHATh MAaTEMATHUYECKUE 3HAHUSA B MHTEpPECaX CBOETO 30POBbsI, BEACHHS 3]10pPO-
BOro o0Opasa >KH3HHU (3J0pOBOE MHUTAaHUE, COATAHCHUPOBAHHBIA PEKUM 3aHATHUI U OTIbIXa, perynspHas ¢u-
3UYecKas akTUBHOCTb ), CPOPMHUPOBAHHOCTHIO HaBbIKa pedIeKCHH, TPU3HAHUEM CBOETO MpaBa Ha OMIMOKY |
TaKOT0 K€ IpaBa JIpyroro 4eJIOBeKa;

7) 3KOJIOTHYECKOEe BOCITUTAHME:

OpHUEHTAaIlMel Ha IPUMEHEHNE MaTeMaTHUECKUX 3HAHU M JIJIS pellieHus 3a/1a4 B 00JIaCTH COXPAHHO- CTU
OKpYXarollleld Cpelibl, MJIAHUPOBAHUS IMOCTYNKOB M OLEHKH HX BO3MOJKHBIX MOCIEACTBUU M OKpY-
JKAaloIIeH cpe/ibl, 0CO3HAHUEM III00ATLHOTO XapaKTepa KOJOTUYECKUX MPOOIIeM U MyTeil X pelieHus;

8) amanTanus K M3MEHSIIOIMUMCS YCJIOBHSM COLMHATBLHON M MPHPOIHO Cpe/bl:

TOTOBHOCTBIO K JEHCTBUSM B YCJIOBHUSX HEONPEAEIEHHOCTH, MOBBIIMIEHUIO YPOBHS CBOEHM KOMIIE-
TEHTHOCTHU 4Yepe3 MPaKTHUUECKYIO JAESITeIbHOCTh, B TOM YHCJIe YMEHUE YUYUTHCS Y APYTUX JIIOJeH, mpuodpe-
TaTh B COBMECTHOM J€ATEIHHOCTH HOBBIE 3HAHUSI, HABBIKM U KOMIIETEHLIUU U3 OIBITA IPYTUX;

HE0OX0IMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHUU, B TOM uucie GOPMYIUPOBATH WUICH, MOHSITHS,
TUMNOTE3bl 00 00BEKTaX U SBICHUSIX, B TOM YHCIIC PaHEee HEU3BECTHBIX, 0CO3HABATH AC(PUIIMTHI COOCTBEH-
HBIX 3HAaHUU U KOMIIETEHTHOCTEH, MIIAHUPOBATH CBOE PA3BUTHE;



CIIOCOOHOCTBIO 0CO3HABATh CTPECCOBYIO CUTyallMlO, BOCIIPUHUMATL CTPECCOBYIO CUTYAallUIO KAaK BbI-

30B, TpeOYIOIIUN KOHTPMEP, KOPPEKTHPOBATh NMPUHUMAEMbIe pEIIeHHs W JIeHCTBUA, (HOPMYIHPOBATH U
OILICHUBATh PUCKH U TIOCIEACTBHSA, (JOPMHUPOBATH OIIBIT.
METAINIPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTeabHBIE YHuBEpPCaJdbHbIC y'{eﬁnble JeHCTBUS

ba3oBble Jornveckue aecTBUS:

BBISIBJIATh M XapaKTEPHU30BATh CYLIECTBEHHBIC NMPHU3HAKKM MAaTEeMAaTUYECKUX OOBEKTOB, MOHSITHH,
OTHOIICHUA MEXJY MOHATHIMH, (GOPMYIUPOBATH ONMPEICICHHUS MOHITUH, YCTAaHABIUBATH CYIIE-
CTBEHHBIN NMPU3HAK KJIacCU(UKAIMH, OCHOBAHUS Ui 000OIICHUS U CpaBHEHUS, KPUTEPUU TTPOBO-
IMMOTO aHaJIH3a;

BOCIPHHUMATh, (DOPMYITHPOBATh B IPE0OPa30BhIBATE CY)KJCHHUS: YTBEPAUTEIBHBIE U OTPHUIIATEIh-
HBIC, €IMHIYHBIC, YACTHBIE U 00IINE, YCIOBHEIC,

BBISBJIATE MAaTEeMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTHBOPEYHs B (pakTax, MaHHBIX,
HAOJIOIEHUSAX U YTBEPXKICHHSX, MpeIaraTh KPUTEPHH ISl BHISIBJICHUST 3aKOHOMEPHOCTEH U Mpo-
THBOPEYNI;

JIeTIaTh BBIBOJIBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, ACAYKTHBHBIX M HHIYKTUBHBIX YMO3aKITIOUe-
HUW, YMO3aKIIFOUEHUH 110 aHAJIOTUU;

pa3dmparth J0Ka3aTeNbCTBA MAaTEMATUYECKUX YTBEPXKICHHN (TIPSMBIE W OT MPOTHBHOTO), TIPOBO-
JIMTH CAMOCTOSITEIIEHO HECIIOKHBIC JI0KA3aTeNIbCTBA MaTEeMAaTHIECKUX (DAKTOB, BHICTPAUBATh apry-
MEHTAIINIO, TIPUBOIUTH TPUMEPHI H KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS,
BBIOMpATh Croco0 pemieHrs yu4eOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHMUS, BHIOU -
paTh HarboJiee MOIXOISAIMINNA ¢ YIETOM CaMOCTOSITENILHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBareLCKUe JeHCTBHS.

HCIIOJIb30BaTh BOMPOCHI KaK MCCIEA0BATEIIbCKUN MHCTPYMEHT IMMO3HAHMS, (JOPMYIUPOBATH BOIPO-
ChI, (DUKCUPYIOITUE MPOTUBOPEYHE, POOIEMY, CaMOCTOSATEIHHO yYCTaHABJIMBATh MCKOMOE U JIaH-
HOe, GOPMHPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HIINIO, MHEHUE;

MIPOBOJIUTH TI0 CAMOCTOSTEIILHO COCTABICHHOMY IIaHY HECJIOKHBINA IKCTICPUMEHT, HEOOJIBIIIOE HC-
CJIEIOBAaHKE TI0 YCTAHOBJICHHWIO OCOOEHHOCTEH MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEH O0BEK-
TOB MEXy CO0O0ii;

CaMOCTOSTENBHO (hopMyaUpOBaTH 0O0OIICHHS M BBIBOJBI 1O pe3yibTaTaM MPOBEAEHHOTO HaOIIO-
JICHUS1, KCCIICIOBAHUS, OIIEHUBATh JOCTOBEPHOCTH MOJYYCHHBIX PE3YIhTaTOB, BEIBOJOB U 0000111e-
HU;

MIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE IPOIIECCA, a TAK)KE BBIABUTATH MPEANOJIOKEHHUS O €ro pas-
BUTHUHU B HOBBIX YCIIOBUSIX.

PabGora ¢ undpopmanueii:

BBISBJIATH HEIOCTATOYHOCTh U U30BITOYHOCTh HH(POPMALIUH, JAHHBIX, HEOOXOIUMBIX ISl PELICHUs
3aJjaui;

BBIOMPATh, aHAIU3UPOBATH, CUCTEMATH3UPOBATh U UHTEPIPETUPOBATH MH(OPMAIMIO PA3ITUYHBIX
BUJIOB U ()OPM IIPECTABICHHUS;

BbIOMpPATh (hOpMy MpeACTaBICHUS HHPOPMALIMU U WIUTFOCTPUPOBATh pelIaeMble 3aJJaull CXeMaMH,
JIrarpaMMamu, HHOM rpadukoi 1 nX KOMOMHAIUSMU;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH IO KPUTEPHAM, PEATIOKEHHBIM YUUTENIEM UITH cHopMyIIH -
POBaHHBIM CaMOCTOSITENIBLHO.

KoMMyHuKaTHBHBIC YHHBePCAJIbHbIC y4eOHbIe JeHCTBHS:

BOCIIPUHUMATL U (I)OpMy.TII/IpOBaTL CYXXICHHA B COOTBECTCTBUHU C YCIIOBUAMHU U LECISIMHA O6H.[CHI/I${,
sICHO, TOYHO, 'PAMOTHO BBIPAXXAaTb CBOIO TOYKY 3PCHUA B YCTHBIX U IMUCbMCHHLIX TCKCTAX, 1aBaThb
MOSACHCHUSA IO XOA4Y PCIICHUA 3a/ladyi, KOMMCHTHPOBATb HOJIy‘ICHHBIf/'I PE3YJIbTAT,



e B X0JIc 00CYXXJIEHUS 3a/1aBaTh BOTIPOCHI TI0 CYIIECTBY 00CYK/IaeMOM TeMbI, IPOOJIEMBI, perracMoi
3aJauy, BBICKA3bIBaTh WJICH, HAIICJICHHbIC HA TIOMCK PEIICHHUS, COMOCTABIIATH CBOU CYXKJICHHS C
CYXJICHUSIMH JIPYTUX YYaCTHUKOB JMAJora, 0OHApy>KMBATh PAa3IMUKMe U CXOJCTBO MO3ULHH, B KOP-
peKTHOH popme HopMyITHPOBATH Pa3HOTIACHS, CBOU BO3PAKEHUS;

® TPEICTaBIATH PE3YJAbTAThl PELICHUs 3aJa4H, SKCIIEPUMEHTA, HCCIEIOBAHNUS, IPOCKTA, CaMOCTOS-
TEJILHO BBHIOMPATh (hOpMAaT BBICTYIUICHHS C YUETOM 3aJad MpPe3eHTAllud U 0COOECHHOCTEH ayIauTo-
puu;

® [IOHUMAaTh U KCIIOJIE30BATh MPEUMYIIECTBA KOMAHJHONW W WHIWBUIYATBHOW paOOThI IPH PEIICHUH
y9eOHBIX MAaTEMATHYECKUX 3a/1a4;

® TPUHUMATh LIETb COBMECTHOM NEATEIHHOCTH, IUIAHUPOBATh OPraHU3AIMI0O COBMECTHOW paboTHI,
pacrnpenensiTb BUbl paboT, JOrOBAPUBATHCA, 0OCYKIATh MPOIIECC U Pe3ysbTaT paboThl, 00001mAaTh
MHEHHUS HECKOJILKHUX JTIOJICH;

® y4acTBOBAaTh B IPYNMNOBBIX (hopMax paboThl (0OCYXaeHMs, 0OMEH MHEHUSMU, MO3TOBBIE IITYPMBI U
JPyTHeE), BBIMOIHITH CBOIO YacTh paObOTHI U KOOPJAMHUPOBATH CBOU JCHCTBUS C IPYTHMH WICHA- MU
KOMaH/Ibl, OI[EHMBATh KAueCTBO CBOET0 BKJa/Ja B OOIMIMU MPOIYKT MO KPUTEPHUSIM, CPOPMYIIH-
POBaHHBIM yJACTHHKAMU B3aUMOICHCTBHSI.

PeryasiTuBHble yHUBEpCcabHbIe Y4eOHbIe 1eHCTBHS

Camoopranuszanus:
®  CaMOCTOSATEIbHO COCTABIIATH IUIAH, AITOPUTM PEUICHMS 331a4H (MU €ro 4acTh), BHIOMpPATh Coco0
pelieHns ¢ yuéTOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHpPOBATh U
KOPPEKTHPOBATh BApUAHTHI PEIIEHUH ¢ y4€TOM HOBOM MH(pOpMaLIHH.
CaMOKOHTPOJIb, IMOLIHOHAIbHBIN HHTE/JIEKT:
® BIAJETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS Ipoliecca U pe3yibTaTa peleHHs] MaTeMaTh-
JeCcKOU 3a1auu;
® IIPEIBUAETh TPYIHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IPU PELICHUM 3a/1a4l, BHOCUTb KOPPEKTHBBI
B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAlICHHBIX OIINOOK, BBISIBICHHBIX TPYAHOCTEH;
® OIICHUBaTh COOTBETCTBUE pPe3yJbTaTa JIEATEIbHOCTH IOCTABJICHHON LEIH U YCIOBHIM, OOBSICHATH
HNPUYMHBI JOCTHKEHHS WM HEJOCTY)KEHUS 1eJIM, HAXOJUTh OIIMOKY, JaBaTh OLEHKY IPUOOPETEH -
HOMY OIIBITY.

INPEIMETHBIE PE3YJIbTATBI

K xoHIry oOyueHus B 7 Kjiacce 00yJaroIuics MOTyYUT CIACIYIONIUE IPESIMETHBIC PE3YJIbTaThI:

YuraTth nHOOPMAIHIO, IPEICTABICHHYIO B TAOIUIIAX, HA UarpaMMax, MPEICTaBIATh JTaHHbBIC B BUJIC
TabJIUIL, CTPOUTH TUArPaMMBI (CTOJIOUKOBBIE (CTOJIOUATHIE) U KPYTOBbIE) IO MaCCUBAM 3HAYCHUIA.

OnwuchIBaTh ¥ UHTEPIPETHPOBATh pEANIbHBIC YKMCIOBBIC JaHHBIC, IPEJCTABICHHBIC B TAOJIHUIIAX, HA
auarpammax, rpadukax.

Hcnonb30Bath A1 OMMCAHUS JAHHBIX CTATUCTHYECKUE XapaKTEPUCTUKU: CpeHee apupMeTHIecKoe,
MeJraHa, HauOoJblllee U HAaMMEHbIIIee 3HAYSHHUs], pa3Max.

NwmeTs ipencTaBieHne o cay4aifHoOW U3MEHYMBOCTH Ha MPUMEpPaXx IeH, (PU3HUUeCKUX BEIUYNH, aH-
TPOTIOMETPUUYECKUX JAHHBIX, UMETh MPEJCTABICHUE O CTATUCTUUECKON YCTOWYMBOCTH.

K xoHiy o0y4yenus B 8 kijiacce o0yJaromuiics moyduT CIeAYyIONe IpeaMeTHbIe Pe3yabTaThl:

W3Bnekath u mpeoOpa3oBbIBaTH HHPOPMAIIHIO, IPEICTABICHHYIO B BHJIE TaOIHII, quarpamm, rpadu-
KOB, TIPEJICTABIISATh JaHHBIC B BHJIE TAOIHII, TUarpamMmm, rpadukoB.

OnuceiBaTh JaHHBIE C IOMOIIBI0 CTATUCTHYECKUX MOKa3aTeNei: CpeJHIX 3HAYCHU U Mep pacceu-
BaHUA (pa3Max, AUCIIEPCHS U CTAaHAAPTHOE OTKIOHEHHE).



HaxonuTh 4acTOTBI YHCIOBBIX 3HAYEHUI M 4aCTOTHI COOBITHM, B TOM YHCIE 1O pe3yabTaTaM HU3Me-
peHuil 1 HaOIIIOICHUH.

HaxonuTh BEpOATHOCTH CIIy4ailHBIX COOBITHI B OTBITAaX, 3HAsk BEPOATHOCTH AJIEMEHTAPHBIX COObI-
THi1, B TOM YHCJIE B OTBITaX C PAaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMH COOBITUSMHU.

Hcnonb30Bath rpadguueckue MOJCTU: IEPEBO CIIYYAHOTO IKCIIEPUMEHTA, TuarpaMMbl Diiiepa, dnc-
JI0Bas NpsAMasl.

OnepupoBaTh NOHATUSAMU: MHOXECTBO, IOJAMHOXKECTBO, BBIIIOJHATH ONEpPALMU HAJ] MHOKECTBAMU!
oObeTMHEeHNE, NIepeceueHme, JOTOJIHEHUE, TIEPEUNCIIATh 3JIEMEHThl MHOYKECTB, TPUMEHSITh CBOWCTBA MHO-
KECTB.

Hcnonb3oBath rpaduueckoe npeacTaBieHUe MHOXKECTB U CBA3EH MEXIAy HUMU JJIsl OIMCAHUS IPO-
LIECCOB U SIBJICHUM, B TOM YHCJIE [IPU PELICHUH 3a/1ad U3 IPYTUX y4eOHbIX IPEIMETOB U KYypPCOB.

K xoniy oOyuenns B 9 kiacce o0y4Jaromuics OIyYUT CIIETYIONIUE TPEIMETHBIE PE3YIIbTaThI:

W3Bnekarb u npeoOpa3oBbIBaTh HHGOPMALUIO, IPEJCTABICHHYIO B PA3JIMYHBIX HCTOUYHUKAX B BUJE
TabyuL, AUarpaMm, rpadrkoB, IPEICTaBISITh JaHHbIE B BUE TaOJIUL, AUarpaMM, TpauKoB.

Pemats 3aaun opraHu30BaHHBIM IEPEOOPOM BAPHAHTOB, a TAKXKE C UCIOJIb30BaHUEM KOMOMHATOP-
HBIX IIPABUJI U METOJOB.

Hcnonb3oBaTh onMcarenbHble XapaKTEPUCTUKU Ui MACCHBOB YHCIOBBIX JITAaHHBIX, B TOM YHCIIE
CpeIHUe 3HAUECHUS U MEPbl pacCEUBaHUSI.

Haxonuth 4acToThl 3HaU€HUN U YaCTOTHI COOBITHSA, B TOM YHCJE MOJb3YACh pe3ylbTaTaMU IpoBe-
NEHHBIX U3MEPEHUH 1 HAOTIOIEHU.

Haxonutb BeposSTHOCTH CilydyallHBIX COOBITUN B M3YUEHHBIX OIbITaX, B TOM YHUCIJIE B OMbBITaX C paB-
HOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH, B CEpUSAX UCHBITAHUHN JI0 MEPBOTO yCII€Xa, B CEPUAX UCIIbI-
Tanui bepHymm.

HNmeTh nipeacTaBiieHUE O CIy4ailHON BEJIMUYUHE U O PACTIPEACIICHUN BEPOSTHOCTEN.

Wwmets npezcTaBieHne o 3aK0HE OOJIBIINX YHCET KaK O MPOSIBICHUH 3aKOHOMEPHOCTU B CIyJaltHON
M3MEHUYMBOCTH U O POJIM 3aKOHA OOJIBLINX YHCEN B IPUPO/JIE U 0OIIECTBE.



TEMATHYECKOE IINTAHUPOBAHMUE

7 KIIACC
Ne Konmvecrso uacos DieKTpoHHbIe (IH(POBbIE)
HaunmeHoBaHue pa3/iesioB U TeM
n/n IIp. o0pa3oBaTe/IbHbIE PeCypPChI
NPOrpaMMbI Bcero | K.pad
pad
1 [MpexncraBneHne qaHHBIX 7 2 https://m.edsoo.ru/7f415fdc
2 OmnwucatenbHas CTaTUCTHKA 8 1 https://m.edsoo.ru/7f415fdc
3 CiydaiiHasi K3MEHYHBOCTh 6 1 https://m.edsoo.ru/7f415fdc
4 BBeznenue B Teoputo rpados 4 https://m.edsoo.ru/7f415fdc
B -
5 e? OATHOUTL M HACTOTa CILy 4 1 https://m.edsoo.ru/7f415fdc
YalfHOTO COOBITHUSA
6 0606erHHe’ CHCTEMATHSAHA 5 2 https://m.edsoo.ru/7f415fdc
3HAHUI
OBIIEE KOJIMYECTBO YACOB 1O 34 5 5
I[TPOT'PAMME
8 KJIACC
Ne HaumeHoBaHMe pa3/ieJioB U TEM Kosmyectso 1aco DJIeKTpOHHBbIe (U (POBHIE)
n/n NPOrpamMMbI Bcero K. IIp pa- oGpa3oBaTe/IbHbIE PecypChbl
pao. 00TBI
1 IToBTOpEHue Kypca 7 Kimacca 4 https://m.edsoo.ru/7f417fb2
5 OnucarenbHas cTaTucTuka. Pac- 4 bu6moreka [IOK
CEMBAHUE TAHHBIX https://m.edsoo.ru/7f417th2
3 MHoxecTBa 4 https://m.edsoo.ru/7f417fb2
4 BeposTHOCTb citydaliHOTO COOBI- 6 1 bubnuoreka [{OK
THS https://m.edsoo.ru/7f417fb2
Beenenue B Teoputo rpados https://m.edsoo.ru/7f417fb2
Crydaiitnblie COOBITHS 1 https://m.edsoo.ru/7f417fb2
7 O0o001enue, cucreMaTu3alys 4 1 bu6mmoreka [JOK
3HAHUI https://m.edsoo.ru/7f417fb2
OBIIEE KOJIMYECTBO YACOB I10 34 5 1
I[TPOT'PAMME
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9 KJIACC

KoaunuecTBo ua-

Ne HanMeHoBaHMe pa3/ie/10B U TeM IPO- COB DJieKTpOHHBbIE (I POBHIE)
n/n IrpaMMbl K. IIp. o0pa3oBaTe/ibHbIE pecypchl
Beero pa6.  pad.
1 [ToBTOpenue kypca 8 kiacca 4 1 https://m.edsoo.ru/7f41a302
2 DJeMEeHThI KOMOMHATOPUKA 4 1 | https://m.edsoo.ru/7f41a302
3 I'eomeTpuueckas BEpOSATHOCTh 4 https://m.edsoo.ru/7f41a302
4 Wcnbitanus bepuymm 6 1 | https://m.edsoo.ru/7f41a302
5 Crydaiinasi BeTMUMHA 6 1 https://m.edsoo.ru/7f41a302
6 O060011IeHIEe, KOHTPOJIb 10 1 https://m.edsoo.ru/7f41a302
OBUIEE KOJIMYECTBO YACOB I10 ITPO- 34 3 9

I'PAMME
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IHOYPOYHOE INTAHUPOBAHUE
7 KJIACC

KoaunuecTrBo ua-

DJIeKTpOHHbIe UG POBHIE

Ne COB
i Tema ypoxka p Jara | oOpa3oBarejibHbIe pecyp-
Bcero K. Cbl
pao pad
1 [IpencraBiaeHue JaHHBIX B TAOIMIIAX 1 https://m.edso0.ru/863ec1f8
5 [IpakTHueckue BEIUMCIEHUS 10 Ta0- 1 bubnuorexa [JOK
JTUYHBIM JTaHHBIM https://m.edsoo0.ru/863ec324
3 W3Bnedenne u uHTEpIipeTaus Tadany- 1 bubnuotexa [JOK
HBIX JIAaHHBIX https://m.edso0.ru/863ec78e
4 [Tpaktuueckas pabota "Tabmuier" 1 1
[t e |
(cTonGHaTEX) uarpamy https://m.edsoo.ru/863ed18e
5 Urenue n nocrpoenue quarpamm. [Ipu- 1 bubnuoreka [JOK
MepbI IeMOrpadHuecKuX JuarpamMm https://m.edsoo.ru/863ed602
" " bubmuorexa [IOK
7 [IpakTuueckas padota "[uarpammsr 1 1 https://m.edsoo.ru/863ed72e
3 Uucnossie Habopsl. Cpennee apudme- 1 bubnuorexa [JOK
THYIECKOE https://m.edso0.ru/863ed846
9 Uucnossie Habopsl. Cpennee apudme- 1 bubnuorexa [JOK
THYIECKOE https://m.edso0.ru/863ed846
10 MenuaHa 4ucI0BOTO Habopa. Y CcTou- 1 bu6moreka [IOK
YUBOCTHb MEIAAHBI https://m.edsoo.ru/863edb3e
1 MeuaHa 4ucI0BOTO Habopa. Y CcTou- 1
YUBOCTb MEHAHbI
12 [TpakTuueckas padora "Cpennue 3Ha- 1 1 bubnuoreka [JOK
yeHus" https://m.edsoo.ru/863edc6a
13 HawnGobiree 1 HauMEeHbIIICE 3HAUCHUS 1 bubmuoreka [JOK
YKCI0BOro Habopa. Pazmax https://m.edsoo0.ru/863ee07a
14 HaubomnbIiee 1 HaMeHbIlIee 3HAUCHUS 1
4HCII0OBOro Habopa. Pazmax
15 HaubomnbIiee 1 HaMeHbIIee 3HAYCHUS 1
4HCIOBOro Habopa. Pazmax
16 brusnonme s Omemenas | 1| 1 biGmorera LIOK
- https://m.edso0.ru/863ee390
17  (CnyuaifHasi ©K3MEHYHUBOCTH (TIPUMEPHI) 1 https://m.edso0.ru/863ee4bc
18 Yacrora 3HAYEHUN B MAaCCUBE JAHHBIX 1 https://m.edso00.ru/863ee69c
19 T'pynnupoBka 1 https://m.edso0.ru/863ee9d0
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https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863ed846
https://m.edsoo.ru/863edb3e
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

20  [['mcrorpammbl 1
21  T'ucrorpammsI 1 https://m.edsoo.ru/863eeelc
29 [Tpaktudeckas padota "Cydaiinas 1 bubnuorexa [IOK
M3MEHYUBOCTD" https://m.edsoo.ru/863eecc8
93 I'pad, BeprmHa, pedpo. [Ipencrasie- 1 bubnmoreka [JOK
HUE 33][a49M C IIOMOIIBIO rpada https://m.edsoo.ru/863eef52
s [ e |
710 Pebep H cyMMAp https://m.edsoo.ru/863efOba
BepwuH. Llens n nuki
o5 Iens u uka. [Tyte B rpade. [pen- 1 bubnuotexa [JOK
CTaBJICHUE O CBSI3HOCTH rpada https://m.edsoo.ru/863ef236
%6 [IpencraBienne 00 OpUEHTUPOBAHHBIX 1 bubnuorexa [JOK
rpadax https://m.edsoo.ru/863ef3b2
27  CaydaiiHbIi OBIT M CITy4aiiHOE COOBITHE 1 https://m.edsoo.ru/863ef4d4
BeposiTHOCTB 1 yacToTa cOObITHS. POITh
og ~ MAIOBEPOSTHBIX H MPAKTHICCKH T0CTO- 1 bubmorexa IIOK
BEPHBIX COOBITHI B IPUPOJIE U B 0OIIIE- https://m.edso0.ru/863ef646
CTBE
29 MoHeTa 1 urpaibHas KOCTh B TEOPUH 1
BEPOATHOCTEN
30 [IpakTrueckas padora "Yactora Bhina- 1 bubnuorexa [JOK
JeHus opia” https://m.edsoo.ru/863ef8a8
o e |
JaifHasi K3MEHUYUBOCTb. BI. -
. P | P https://m.edso0.ru/863f0186
STHOCTB CITy9aifHOTO COOBITHS
32 [ToBTOpenue, o6o6menwue. [pencran- 1 bubmuoreka [JOK
JIeHHUE JAHHBIX https://m.edsoo.ru/863efa24
33 [ToBTOpenue, o606menune. Onucaresnb- 1 bubnuoreka [JOK
Hasl CTATUCTHKA https://m.edsoo.ru/863efbaa
34 [ToBTOpenue, o6o6meHne. Bepost- 1 bubnuoreka [{OK
HOCTh CITy4aiHOTO COOBITHS https://m.edsoo.ru/863efecO
OBLIEE KOJIMYECTBO YACOB I10 34

I[TIPOT'PAMME



https://m.edsoo.ru/863eee1c
https://m.edsoo.ru/863eecc8
https://m.edsoo.ru/863eef52
https://m.edsoo.ru/863ef0ba
https://m.edsoo.ru/863ef236
https://m.edsoo.ru/863ef3b2
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8 KJIACC

KoauuecTBO 9acoB

DJIeKTpOHHbIe U POBHIE

Jl:;-)l'l Tema ypoxka Beero K. Ip. | Hara  oOpa3oBareibHbIE pecyp-
pad | pao. ChI

1 [IpencraBnenue nanubix. Onuca- 1 bubnuorexa [JOK
TeJIbHAs CTATUCTUKA https://m.edso0.ru/863f029

9 Crnyuaiinast u3MEeHYMBOCTh. CpeHue 1 bubnuorexa [JOK
YHCIIOBOrO Habopa https://m.edsoo.ru/863f03fc

3 Cny4gaitasie coObITHS. BeposTHOCTH 1 bubnuorexa [JOK
Y YaCTOTBI https://m.eds00.ru/863f0578

, [ e | B LOK

' https://m.edso0.ru/863f076¢
KOCTb

5 OTKIIOHEHUS 1 https://m.edso0.ru/863f0a50

6 Jlucriepcust 4uciioBoro Habopa 1 https://m.edsoo.ru/863f0a50

7 CraHiapTHOE OTKJIOHEHHE YHCIIOBO- 1 bubnuotexa [JOK
ro Habopa https://m.edsoo.ru/863f0bfe

8 JlnarpaMMbl paccerBaHMs 1 https://m.edsoo.ru/863f0ea6

9 MHO0€ECTBO, IT0MHOXKECTBO 1 https://m.edso00.ru/863f1180

10 |ommmerme, nepecomemne, gononee. | 1 uGaorexa LIOK
Hite > TIeP ’ https://m.edso0.ru/863f143c
CBolicTBa onepanuii HaJl MHOXKe-

11  |CTBAMHM: [IEPEMECTHTENLHOE, COYETA- 1 bubnuorexa [JOK
TEJBHOE, PACIIPEICIUTEIILHOE, https://m.edso0.ru/863f1784
BKJIIOUEHHS

12 ['paduaeckoe mpeacTaBiIeHHEe MHO- 1 bubnuorexa [JOK
KECTB https://m.edso0.ru/863f198c
KounTpomnbHas paboTa o remam

13 " 1 1

Crartuctuka. MHOXeCTBa

14 DneMeHTapHble coObITHs. Cirydaii- 1 bubmuoreka [{OK
HbBIE COOBITUS https://m.edsoo.ru/863fldec

15 rate coburmun. Bepormoom coom | 1 Butmiotera LIOK
- ' https://m.edsoo.ru/863fldec

16 e coburmun. Bepormocrn cobn | 1 Butmiotera LIOK
- ' https://m.edso0.ru/863f1f72

[ e | B LOK

trep A https://m.edsoo.ru/863f21ca
HBIN BBIOOP
18 ermapmnitcobmman, Cryaaf- | 1 Bubmiorera LIOK
irap A https://m.edsoo.ru/863f21ca
HBIN BBIOOP
H n
19 |paanoosmomsmn ronenmapmv| 1 ) Bubmorexa LIOK
" https://m.edsoo.ru/863f235a
COOBITHAMH
20  |[lepeBo 1 https://m.edsoo.ru/863f2a4e



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
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

CBoiicTBa JepeBa: €IMHCTBEHHOCTD

o1  |[TLYTH, CyLIECTBOBAHHE BHCSIYEH Bep- 1 bubnuorexa [IOK
IIMHBI, CBSI3b MEKIY YHCIIOM BEp- https://m.edsoo.ru/863f2bac
IIIUH U 9uCcTIoM pEdep
22 [lpaBmio yMHOKEHHUS https://m.edsoo.ru/863f2cd8
23 [lpaBuio yMHOKEHHUS https://m.edsoo.ru/863f2e36
24 TIpOTHBOIIOJIOKHOE COOBITHE https://m.edsoo.ru/863f2f8a
o5 Juarpamma Diinepa. O0beiuHEHUE U 1 bubnuorexa [JOK
nepeceyeHue CoObITHIA https://m.edso0.ru/863f3214
26 HecoBmecTHble coObITHS. Dopmyrna 1 bubnuorexa [JOK
CIIO’KEHHUS BEPOSITHOCTEH https://m.edso0.ru/863f3372
7 HecosmecTHble coObITHs. Dopmyna 1 bubnuorexa [JOK
CIIO’KEHHUS BEPOSTHOCTEH https://m.edso0.ru/863f3764
28 Veroman neponmmoers, Hesamen | 1 ubmotera LIOK
p ' https://m.eds00.ru/863f38ae
MBbI€ COOBITHS
29 Veromton neponmmoers, Hesamen | 1 ubmotexa LIOK
https://m.edso0.ru/863f3b06
MBI€ COOBITHS
30 [IpencraBnenue cay4yaiiHOTO 3KCIe- 1 bubnuoreka [IOK
pHMEHTa B BHJIC JIepEBa https://m.edsoo.ru/863f3cbe
31 [IpencraBnenue cay4yaiHOTO 3KCIe- 1 bubnuoreka [JOK
pHMEHTa B BHJIC JIepEeBa https://m.edsoo.ru/863f3f20
I1 600 . Ipen-
32 CTOaiT;epHe:eH L[e;lI?IH:IXI.HCe)I:II/IercaTeI?IeBII[{aﬂ 1 Bubmaotexa LIOK
https://m.edso0.ru/863f4128
CTaTHCTHKA
KonTtposbHas paboTa 1mo temMam
33  |"Cayuaiinbie coObITHs. Bepost- 1 https://m.edso0.ru/863f4312
HoCTh. ['pader"
34  [[loBTopenue, o6o6menue. I'padnr 1
OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/863f2bac
https://m.edsoo.ru/863f2cd8
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https://m.edsoo.ru/863f2f8a
https://m.edsoo.ru/863f3214
https://m.edsoo.ru/863f3372
https://m.edsoo.ru/863f3764
https://m.edsoo.ru/863f38ae
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9 KJIACC

KoauuecTBO 9acoB

DJlIeKTpOoHHbIe U POBHIE

Ne
o Tema ypoka Bceero | K. Ip. Jara | oOpa3oBaTesibHbIE pecyp-
pad. | pao. Chl

1 [pecTaBicHre qTaHHBIX 1 https://m.edsoo.ru/863f47ea

2 OnucaresbHas CTATHCTHKA 1 https://m.edso0.ru/863f47ea

3 Onepanyu HaJl COOBITUAMU 1

4 HezaBucuMoCTh cOOBITHI 1 1

5 KoMOrHATOPHOE IPABHUIIO YMHOKE- 1 bubmuorexa [IOK
HUST https://m.edsoo.ru/863f4e16

g  [Hepecranosin. @axropuan. Couera- 1 0 bubmmnorexa IIOK
HUS ¥ YKCIIO COYCTAHUM https://m.edsoo.ru/863f4e16

7 Tpeyronbuuk [ackans 1 https://m.edso0.ru/863f5014
[IpaxTrueckas padota "Beruncienue

5 BEPOSTHOCTEH C MCITOJIb30BaHHEM 1 1 bubmuorexa LIOK
KOMOMHATOPHBIX (DYHKITHH JICK- https://m.edso0.ru/863f5208
TPOHHBIX TabIUI"

['eomeTprdeckast BeposTHOCTE. Ciry-

9 YJalHbIM BBIOOP TOUKHU U3 GUTYPHI HA 1 bubmuorexa LIOK
[UIOCKOCTH, U3 OTPE3Ka, M3 IyT'H https://m.edso0.ru/863f5884
OKPY)KHOCTH
['eomerpuueckast BepoATHOCTh. Ciy-

10 [Haiibti BEIGOP TOUKN 13 QUIYPEI Ha 1 bubimoreka [LIOK
TUTIOCKOCTH, U3 OTPE3Ka, U3 IyT'H https://m.edso0.ru/863f5a50
OKPY)KHOCTH
['eomeTpuueckas BeposiTHOCTh. Ciry-

11 JaiiHbIN BEIOOP TOUKU U3 PUTYpPHI HA 1 bu6moreka LIOK
[UIOCKOCTH, U3 OTPE3Ka, M3 Iyr'H https://m.edsoo.ru/863f5bfe
OKPY)KHOCTH

12 KontpoinsHas padbora "KomOuHaTo- 1 1 bubnunorexa LIOK
puka. 'eoMeTpruyeckas BEpOSITHOCTE" https://m.edso0.ru/863f5e10

13 VcnbiTanue. Ycnex u Heynada. Ce- 1 bubnuorexa [IOK
p¥st UCTIBITAHKI JT0 TIEPBOTO ycIexa https://m.edso0.ru/863f6162

14  Mcnbrranne. Yenex u veynada. Ce- 1 bubmorexa [IOK
p¥st UCTIBITAHKI JT0 TIEPBOTO ycIexa https://m.edso0.ru/863f6356

15 WcnbiTanue. Ycnex u Heynaua. Ce- 1
p¥st UCTIBITAHUI JT0 TIEPBOTO ycIexa
Hcnbitanusa bepnymm. BepostHocT Bu6miorexa [JOK

16 ObITHH it bep- 1
;;H;IIIHH # CCPHIH HCTILITAHIH HEp https://m.edsoo.ru/863f64d2
Hcnbitanusa bepnymm. BepostHocT Bu6miorexa [JOK

17 i i bep- 1
IC{;%II:HH B CCPHIT HCTRITAHIH HEP https://m.eds00.ru/863f6680

18 Upaxrudeckas pabora "Hcrbrranms 1 1 bubmoreka LIOK
bepnymm" https://m.edso0.ru/863f67de

19 CﬂyanHaﬂ BCJIMHHHA 1 pactipe/eie: 1 https://m.edsoo.ru/863f6b44

HUC BepOﬂTHOCTeﬁ



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
https://m.edsoo.ru/863f5e10
https://m.edsoo.ru/863f6162
https://m.edsoo.ru/863f6356
https://m.edsoo.ru/863f64d2
https://m.edsoo.ru/863f6680
https://m.edsoo.ru/863f67de
https://m.edsoo.ru/863f6b44

MaTtemMaTH4eCKOe OXXHNIAHUEC U TUC-

bubmuoreka [IOK

2 1
0 HepcHs CITy4ailHOM BEIIMYNHBI https://m.edso0.ru/863f6da6

” [IpuMeprl MaTEMATUYECKOTO 0KUAA- . Bu6muorexa [JOK
FHE KA TCOPETHHCUROTO CpeATEro https://m.eds00.ru/863f686
3HAYCHUS BEJIUYNHBI

2 5 1 bu6mmoreka [{OK

OIUITHE O SAKOME DOIBIIHX HACCET https://m.edsoo.ru/863f72c4

o3 |MI3MepeHHe BepOSTHOCTEI ¢ IOMO- 1 bubmuorexa [IOK
IIBIO0 YaCTOT https://m.edso0.ru/863f7652

24 [IpumeHeHHUE 3aKOHA OOIBLINX YKCEI 1 https://m.edso00.ru/863f7116

o5 O6o01IeHNE, cCHCTEMAaTU3aLys 3Ha- 1 bubnuotexa [JOK
uuii. [IpencraBieHue qTaHHBIX https://m.edso0.ru/863f783c

2% KonTposnbHas pabota "HcnbiTanus 1
bepnymnu. CnyyaiiHas BenuunHa"

. 06?611_1116Hne, cUcTEMaTH3aIMs (3)Ha- . BuGmiorexa LIOK
HHH. L APEACTABIICHIE AaHHEX. LT https://m.edsoo.ru/863f893a
caTelbHas CTaTHCTHKA

vl B BuGores 10K
6 - 25P ek https://m.edsoo.ru/863f7ade

BITHS

o st v v | B LOK
HH- BEPOATHOCTE CyTantor https://m.edso0.ru/863f7c9c
OBITHS. DJIIEMEHTHl KOMOMHATOPUKH

30 O060011eHNe, CCTEMAaTH3aLuUs 3Ha- 1 bubnuorexa [IOK
HUI. DJIEMEHThI KOMOWHATOPHKH https://m.edsoo.ru/863f7e54
O0o001Ienre, cucTeMaTH3aIus 3Ha-

31 HUIA. DJIIEMEHTHl KOMOMHATOPUKH. 1 bubmorexa IIOK
Crydaiinble BETUYHUHBI M pacIipe/ie- https://m.edso0.ru/863f8408
JICHUS

2 O696(1;16Hneu, cnce:Te;vIaTI/BauH}I 3Ha- . Bu6anorexa LIOK
FIHEL LJLYHAHHRIC BOITHTHHEL 1 pac https://m.edsoo.ru/863f861a
MIpEICIICHUS

33 |UrtoroBast KOHTPOJIbHAs paboTa 1 https://m.eds00.ru/863f8b56

34 O0o001enue, cucTeMaTi3als 3Ha- 1
HHM

OBIIEE KOJIMYECTBO HACOB I10 34

I[TIPOTPAMME
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MPOBEPAEMBIE TPEFOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBEPA30-
BATEJbHOH NPOT'PAMMBI

7 KJIIACC
Kox npose- .
pAeMOro pe- HEOBepﬂeMble NpeaMeTHbIE Pe3y/1bTAThl 0CBOCHHUsI OCHOBHOM 00pa3oBareJib-
3yabTaTa HOM MPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHus
5 BeposTHoCTh U cTaTHCTHKA
YuraTth uH(pOpMAIHIO, TPEICTABICHHYIO B TaOJIHMIaX, HAa AUArpaMMax, MpeaCTaBIsATh
5.1 JaHHbIE B BUJE TaOJIUII, CTPOUTH AHarpamMMbl (CTOJIOMKOBBIE (cTOOYATHIE) U KPYro-
BbI€) [10 MacCHBAaM 3HAUYEHUN
5 OnuceiBaTh U MHTEPIPETUPOBATH peajbHbIE YUCIOBBIE JAHHBIE, NIPEJICTABICHHBIE B
2 Tabauuax, Ha AuarpaMMax, rpagukax
Wcnonb3oBaTh JUis ONMCAHUS JAAHHBIX CTATHCTUYECKUE XApAKTEPUCTUKU: Cpe/IHEe
5.3 apudmernueckoe, MeaHa, HanboJIbIlIee U HAaMMEHbIIee 3HAUeHUs, pa3Max
Nmets mpesacraBieHne o CiydyailHOM M3MEHYMBOCTH Ha MpUMEpPax IeH, GU3NYECKUX
54 BEJIMYMH, AHTPOIIOMETPUYECKUX JAaHHBIX, UMETh IMPEACTABIEHUE O CTATHCTUYECKOI
YCTOUYUBOCTH
8 KJIACC

Kox npoBepsi-
€MOro pe3yJib-
TaTa

IIpoBepsiemble IpeAMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOM 00pa3oBaTeJib-
HOIl MporpaMMbl OCHOBHOI'0 00111er0 00pa30BaHMs

5 BeposTHOCTb U cTaTucTHKA
51 N3Bnekaty u mpeoOpa3oBbIBaTh MHGOPMAIINIO, MPEACTABICHHYIO B BUJIE TAOJHII,
' nyarpamm, rpauKoB, MPEACTaBIAThH JaHHbIE B BUE TaONUIl, JUarpamm, rpa(uxkos
5.2 OnuceiBaTh JaHHbBIE C TOMOIIBIO CTATUCTUYECKUX MOKa3aTeNIel: CpeTHUX 3HAYCHHH
' U Mep pacceuBaHud (pa3max, AUCIIEPCHs] U CTaHIapTHOE OTKIOHEHUE)
53 HaxoauTb 4acTOThI UMCIOBBIX 3HAYEHHUI U YaCTOTHI COOBITHIA, B TOM YHCIIE TIO pe-
' 3yJbTaTaM U3MEPCHUN M HAOII0ICHU I
Haxonutb BeposATHOCTH CilydallHBIX COOBITHII B ONBITaxX, 3Has BEPOSTHOCTU 3Jie-
5.4 MEHTApPHBIX COOBITUH, B TOM YHCJIE€ B OIBITaX C PABHOBO3MOYHBIMU 3JI€MEHTAPHBI-
MU COOBITUSMH
55 Hcnonb3oBath rpaduyeckue MOJENU: JEPEeBO CIYYalHOrO SKCIEPUMEHTa, AHha-
' rpaMMBbl Disiepa, YuCIoBas mpsmast
OnepupoBaTh MOHATUSMU: MHOYKECTBO, ITOJIMHOKECTBO; BBIMOIHITH ONEPallMK HaJ
5.6 MHO’KECTBaMU: 00bEAMHEHUE, TIepeceYeHre, JOMOTHEHUE; IEPEUUCTATH YIIEMEHTHI
MHO>KECTB, IPUMEHSTH CBOMICTBA MHOKECTB
Hcnonb3oBath rpaduueckoe npeAcTaBIeHUE MHOXKECTB U CBSI3eH MEXKAy HUMU IS
5.7 OTIMICaHUs TIPOIIECCOB U SBJICHWH, B TOM YHCJE TMPU PEIICHUH 33734 U3 JPYTHX

y‘Ie6HLIX npeaAMETOB U KYPCOB




9 KJIIACC

Kon nposeps-
€MOro pe3syJib-
TaTa

HpOBepﬂeMLIe NnpeaAMETHBIC PE3YJbTAThl OCBOCHHUA OCHOBHOI OﬁpaSOBaTe.ﬂb'
HOH nporpaMmmsbl OCHOBHOI'O 0611161"0 06pa30BaHI/Iﬂ

5 BeposTHOCTb U cTaTucTHKA
W3Bnekars u npeoOpa3oBbIBaTh HHPOPMALHIO, IPEICTABICHHYIO B PA3JIMYHbIX UCTOY-
51 HUKaxX B BUJE TaONHWI, AUArpamm, TpauKoB, MPEACTABIATh JaHHBIC B BHIE TAOJIHIL,
ararpamm, rpadukoB
59 Pemats 3a1aun opraHu30BaHHbBIM [1€peO0OPOM BapUaHTOB, a TAKXKE C UCIIOJIb30BAHUEM
' KOMOHMHATOPHBIX MPAaBUJI U METOJIOB
Hcnonb3oBaTh onucarenbHble XapaKTEPUCTHKHU JJIsI MAacCUBOB YHCIIOBBIX JaHHBIX, B
5.3 TOM UHCJIE€ CPEIHNE 3HAYEHUSI U MEPbl PACCEUBAHUS
Haxoauth 4acTOThl 3HaU€HUH M YaCTOTHI COOBITHUS, B TOM YUCJIE MOJIb3YSACh Pe3yibTa-
4 TaMU IPOBEAEHHBIX U3MEPEHUI 1 HAaOII0IeHU I
Haxonuth BeposITHOCTH Clay4allHBIX COOBITHI B M3yY€HHBIX OIBITaX, B TOM YHCJE B
9.5 OTIBITaX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH, B CEPHUSIX UCIBITAHUH /10
IIEPBOI0 yCIeXa, B CEpUsAX UCIbITaHUN bepHymm
5.6 Nmets npeacraBiaeHue o cay4yailHON BEJIUYMHE U O PACIIPEIEIECHUN BEPOSITHOCTEN
57 Nwmets npencTaBieHne o 3aK0HE OOJIBIIMX YHCEN KaK O MPOSIBICHUU 3aKOHOMEPHOCTH

B CJIydalHOW M3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIITUX YHCET B IPUPOJIC B OOIIECTBE




IMPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

7 KJIIACC
Kon IIpoBepsieMblii YJ1eMeHT coAePKAHUS
5 BeposTHOCTb U cTaTucTHKA

[IpencraBnenne naHHBIX B BHJE TAOIHII, nuarpamm, rpadukoB. 3amonHeHue Taduui, yre-
HUE U TIOCTPOCHHUE JuarpaMm (CTOJOMKOBBIX (CTONOYATHIX) U KPYroBbIX). UTenue rpadu-

5.1
KOB peaJbHBIX TporeccoB. M3BieueHne nHGOpMAUU U3 TUarpaMM M TaOJHIl, UCIOIB30-
BAaHUE U MHTEPIIPETALUs JaHHbBIX

50 OmnwmcarenpHas CTATUCTHKA: CpeHee apudMeTHIeCcKoe, Meana, pa3Max, HanOoJIbIee 1

HauMeEHblIIee 3HaueHus1 Habopa YMCIOBBIX JaHHBIX. [IpuMepsl cirydaliHON U3MEHYUBOCTH

CrnyyaitHblii SKCTIEpUMEHT (OIBIT) U ciiydaiiHoe coObiTHe. BepostTHOCTh 1 yactoTa. Posb
53 MaJIOBEPOSITHBIX M MPAKTUYECKU JIOCTOBEPHBIX COOBITHI B Mpupoje U B odmecTBe. MoHe-
Ta ¥ UrpajibHasi KOCTh B TEOPUU BEPOSATHOCTEM

I'pad, Bepmmna, pedbpo. Crenensb BepmuHbl. Yncno pédep u cymmapHasi CTENEeHb BEpPIITUH.
[IpencraBnenue o ces3Hoctu rpada. Llenu u mukmsl. [lytu B rpadax. O6xoxn rpada (diine-

54
poB nyth). [IpencraBnenne 00 opueHTHpoBaHHOM rpade. PemieHue 3amady ¢ mMOMOIIBIO
rpa¢os
8 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
5 BeposTHOCTB U cTaTucTHKA
51 [IpencraBneHue naHHBIX B BUE TaOIHII, TUarpamMmm, rpadukoB
59 MHO03k€ecTBO, JIEMEHT MHOKECTBa, MOJAMHOXKecTBO. Omnepanuu HajJ MHOXKECTBaMH: 00b-
' eIMHEHNe, IepeceyeHne, JOMOJIHEHUE
53 CpoiicTBa onepanuii HaJl MHOKECTBAMH: IIEPEMECTUTEIHHOE, COUeTaTeNIbHOE, paclpee-
' JUTENIbHOE, BKIIOYEHHUS
5.4 Hcnonb3oBanue rpaduyeckoro npeacTaBieHUuss MHOXKECTB JJISl ONMCAHUS pealbHBIX MPO-
' LIECCOB U SIBJICHUH, NIPU PELICHUH 3a/1a4.
55 N3mepenue paccenBaHusi JaHHBIX. Jucniepcust U CTaHJAPTHOE OTKIOHEHHUE YHCIOBBIX
' HabopoB. /luarpamma paccenBaHus
DnemMeHTapHbIe COOBITUS cay4aifHOrO ombiTa. Ciy4aitHble coObiTHs. BeposaTHocT coObI-
56 Tui. OMNBITBl C PAaBHOBO3MOYKHBIMH JJIEMEHTapHBIMU COOBITHUSMU. CiydaiiHBIN BBIOOD.

CBi3b MCKAY MAJIOBCPOATHBIMU U IMMPAKTHUYCCKU NTOCTOBCPHBIMU COOBITUSIMH B IIpupoac,
O6H.[€CTB€ H HayKe

Hepeso. CBoiicTBa JIepeBbhEB: SAMHCTBEHHOCTh MYTH, CYILIECTBOBAHUE BUCAYEH BEPIIUHBI,
5.7 CBSI3b MEXIY YHCIIOM BEepIIMH U uuciioM péoep. [lpaBuno ymHoxenus. Pemenne 3amgau ¢
MOMOIII0 TpadoB

IIpoTuBomnonoxHsle coObITHA. [narpamma Ditnepa. O0beAnHEHHE U TIepeceyeHne coObl-

5.8 . .
tuil. HecoBmecTHbIe coObITHs. DopMyna c10KeHHs BEpOATHOCTEH
5.9 YcnoBHast BepossTHOCTb. [IpaBuio ymHoxenus. HezaBucumbie coObITUS
510 IIpencraBienne skcriepuMeEHTa B BUJIE AepeBa. Pellenne 3aad Ha HAX0KIEHUE BEPOST-

HOCTEH ¢ IOMOIIIBIO IEpEBa CIy4aiiHOTO 3KCIIEPUMEHTA, JUarpamm Jiepa




9 KJIACC

Kon IIpoBepsiemMblii 31eMeHT coAePKAHUSA

5 BeposTHOCTb U cTaTucTKa

£1 [IpencraBnenne AaHHBIX B BHUAE TAOMHIl, AWAarpamMm, TpauKoOB, MHTEPIPETALHUS JAaHHBIX.
' UreHue 1 MOCTPOCHUE TAOIUI], AUArPaMM, IPaUKOB IO PEaTbHBIM JTAHHBIM

5.2 [TepecranoBkH U pakTOpHAT

5.3 CoueTraHus U YUCIIO COYCTAHHH

5.4 Tpeyronbauk ITackans. Pemenue 3aa4 ¢ UCosib30BaHUEM KOMOWHATOPUKH

55 I'eomerpuueckas BeposiTHOCTb. CilydaliHbIM BBIOOpP TOYKU M3 (PUIYpHl HA IUIOCKOCTH, U3 OT-
' pe3Ka U u3 Ayru OKpY>KHOCTH

5.6 Ucneitanue. Yenex n Heynada. Cepust HCIIBITAHUM J0 IEPBOTO ycrexa

5.7 Cepus ucnbirannii bepuymnnu. BepostHoctu coObITHii B cepun ucnbiTanuit bepHymnnu

5.8 CrnydaiiHast BEIMYMHA U PACIPEIETICHUE BEPOSATHOCTEN

59 Matemaruueckoe oxuaanue u aucnepcus. IlpuMepsl MaTeMaTHUeCKOTO OXKUAAHUS KaK TEO-
' PETHYECKOT0 CPEeTHEr0 3HAUECHUSI BETMUMHbI

510 MaremaTnueckoe 0KMIaHUE W TUCIEPCUS CIIydalHOM BEIUYMHBI «YUCIIO YCIEXOB B CEPUU
' WCIbITaHUK bepHymm»

511 Ilonsitue o 3akoHe GomnblIuX yKcen. M3MepeHne BEpOsSTHOCTEN ¢ MOMOUIbIO 4acToT. Pomb u

3HAYCHHE 3aKOHA OOJIBIITNX YUCEN B PUPOJIC U OOIIECTBE




Kox nmpose-

psieMoro Tpe-

ooBaHuA

IMPOBEPAEMBIE HA OI'2 110 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJIBLHON ITPOT'PAMMBI OCHOBHOT'O
OBHIEI'O OBPA3OBAHUA

IIpoBepsiemble TpeGOBaHUS K NPeIMETHBIM pe3y/JibTaTaM 0CBOEHHUsI OCHOBHOI 00pa3o-
BaTe/JIbHOM MPOrpaMMbl OCHOBHOT0 00111ero o0pa3oBanusi Ha ocHoBe PT'OC

MCETOB

MCPBI, CTPOUTH BBICKA3bIBAHWA U OTPULAHHA BBICKA3bIBaHUH

MIPSIMOM, OKPYTJIATh YMCIIA; YMEHHE JIeJaTh IPUKNAJIKY U OLIEHKY pe3yJIbTaTa BbIUNCICHUN

KEHUEe MHOTOWJIEHAa Ha MHOKUTENH, B TOM YHCJIE C HCIOJIb30BaHUEM (OPMYI Pa3HOCTH
KBaJIpaToOB U KBaJipaTa CyMMBbI i Pa3HOCTH

KOOPAHWHATHYIO IINIOCKOCTb IJISA I/I306pa)KeHI/I$I peH_IeHI/Iﬁ ypaBHeHHfI, HCPABCHCTB U CUCTCM

peanLHoﬁ JKU3HH,; YMCHUC BbIPpAKATh Q)OpMy.HaMI/I 3aBUCHUMOCTHU MCKAY BEIIMYMHAMU

peanbHOM KU3HU

OILICHMUBATh HpaBI[OHOI[06HOCTB MOJIYYCHHBIX PE3YyJIbTATOB

YMeHHe onepupoBaTh MOHATUSMH: MHOXKECTBO, IIOJMHOKECTBO, OIIEPALMHA HAJl MHOKECTBA-
MU; yMEHHUE OTIEPHPOBATH MOHITUAMU: Tpad, CBA3HBIN rpad, AepeBO, LUK, TIPUMEHSATh UX TIPU
pelIeHNH 3a/a4; YMEHHE MCIIOJIb30BaTh TI'paUUecKoe MPEJCTABICHHE MHOXKECTB IS
OTIMCAaHUs PeaJbHBIX MPOLIECCOB U SIBJICHUM, MPU PEIICHUH 33134 U3 JIPYTUX y4eOHBIX Mpej-

YMeHune onepupoBaTh MOHATUSMU: OTIPEICTIEHNE, AKCHOMA, TEOPEMA, JTI0Ka3aTeIbCTBO; yMe-
HUE PAcNOo3HaBaTh HCTUHHBIC U JIOXKHBIE BBICKA3BIBAHUSI, IPUBOIUTH TPUMEPHI U KOHTPIIPHU -

YMeHHe onepupoBaTh MOHATUSMU: HATypaIbHOE YUCIIO, TPOCTOE U COCTABHOE YHCIIO, JEIIH-
MOCTbh HaTypaJIbHbIX YMCEJ, MPU3HAKHU JEITMMOCTHU, IEJI0€ YHCIIO, MOAYJb YHCIa, OOBIKHO-
BEHHas Ipo0b U JecATUYHAs JIpoOb, CTAHJAPTHBIM BUJ 4YKCIa, palMOHAIbHOE YHCIIO, Uppa-
LMOHAJILHOE YHCII0, apU(PMETHUECKUN KBaPATHBIM KOPEHb; YMEHHUE BBINIOJIHATH JIEHCTBUS C
YUCJIAMH, CPaBHUBATh W YIOPSAOYMBATH YHUCIA, MPEJICTABIATh YHCIA HA KOOPAUHATHOU

YMeHue onepupoBaTh MOHATHSAMU: CTEIIEHb C LIETBIM MOKa3aTeneM, apupMeTuyecKuil KBa-
paTHBIH KOpEHb, MHOTOWIEH, airedpamdeckas IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM
HaTypaJIbHOM CTENEeHU OOJIbllle €AUHUIIBI; YMEHUE BBIMOIHITH pacuéThl Mo Gopmynam, mpe-
00pa3oBaHUs LIENBIX, TPOOHO-PAIHOHANBHBIX BBIPAKEHUHM U BBIPAXKEHHUH ¢ KOPHAMU, pasiio-

Vmenune ONICpHUPOBATH MOHATHUAMU: YUCIOBOE PaBCHCTBO, YPAaBHCHUEC C O,Z[HOﬁ nepeMeHHoﬁ,
YHUCIOBOC HEPABCHCTBO, HECPABECHCTBO C nepeMeHHoﬁ; YMECHUE pCUIATh JIMHEHHBIC U KBaJpar-
HBIC YPAaBHCHUA, I[pO6HO'paI_II/IOHaJ'IBHBIe YpaBHCHUA C O,I[HOI>'I nepeMeHHoﬁ, CHUCTEMBI JIBYX
JIMHEHHBIX ypaBHeHHI;'I, JIMHCHHBIE HEPaAaBCHCTBA WM HMX CHCTCMbI, KBaJApPaTHBIC U I[pO6HO'
panuoHaJIbHBIC HEPABCHCTBA C O,I[HOI71 nepeMeHHoﬁ, B TOM YHCJIC IpH PCIICHHWH 3agad H3
APYTrux NpeaIMETOB U IMPAKTUYCCKUX 3aa4d; YMCHUE UCIIOJIb30BaTh KOOPAUHATHYIO IIPAMYIO U

YMeHue onepupoBath NOHATUSAMU: QyHKIUA, rpaduk GyHKIUU, HYTH QYHKIUH, TPOMEKYT-
KM 3HaKOIOCTOSIHCTBA, MMPOMEXYTKHA BO3pAcTaHUs, YObIBaHUs, HAHMOOJbIIEE U HaWMEHBIIIECe
3HaueHUsl (PYHKUMU; YMEHHE ONEPUPOBATH MOHATUAMHU: MpPsIMas MPOMOPIUOHATBLHOCTD, JIU-
HelHas (QyHKIMS, KBaapaTuuHas (QyHKIus, oOpaTHAs MPOMOPIHOHATLHOCTh, apaboa, ru-
nepOosa; ymeHue CTpouTh rpaduku (QyHKIUIM, UCHOIB30BaTh I'paduku A OMpeneieHUs
CBOWCTB MPOIIECCOB U 3aBUCUMOCTEH, TSl PEUISHHS 3a/1a4 U3 APYrUX YUeOHBIX MPEAMETOB U

YMmenue ONCpUPOBATh TMOHATHUAMU: TTOCICAOBATCIILHOCTD, apI/I(I)MeTI/ILICCKaH U reoMeTpuic-
CKas IMporpeCcCruu; YMCHHUEC UCII0JIb30BATh CBOICTBa HOCHCHOBaTeHBHOCTeﬁ, (l)OpMy.]'IBI CYMMBI
n O6H_ICFO WICHA IIPpU PCUICHUHU 3a/1a4, B TOM YUCIIC 3ala4 U3 APYIrux y‘le6HHX MpeaMECTOB U

YMmenue peuiaTth 3aJa4u pa3HbIX TUIIOB (B TOM YHUCJIC HA IMPOLCHTHI, JOJH U YaCTHU, JBUKC-
HHUC, pa60Ty, HCHY TOBApOB U CTOMMOCTH IIOKYIIOK M YCIYI, HAJIOTH, 3aJa4d U3 o0Oiactu
YIIpaBJICHUA JIMYHBIMU U CeMEMHBIMU (I)I/IHaHCElMI/I); YMCHHUEC COCTAaBJISIThL BBIPpAXXCHUA, YpaB-
HCHUSA, HCPABCHCTBA U CUCTCMBI 110 YCIIOBUIO 3aJjadU, UCCICIO0BATH IOJYYCHHOC PCIICHUC U




YMeHue onepupoBaTh MOHATUSMH: (DUTYpa, TOUKA, OTPE3OK, MpsiMasi, Jyd, JOMaHasi, yroi,
MHOTOYTOJIbHUK, TPEYTOJIbHHUK, PAaBHOOEAPEHHBIH M PaBHOCTOPOHHUHN TPEYTrOJIbHUKH, Tps-
MOYTOJIbHBIM TPEYTOJIbHUK, MEIMaHa, OMCCEKTPUCa U BBICOTA TPEYrOJIbHHUKA, YETHIPEXYTOJIb-
HUK, TapajjienorpaMM, pom0O, IpsSMOYTOJIbHUK, KBaJpaT, Tpameuus; OKpyKHOCTb, KpyrT, Ka-
careibHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMHU (UTypamMH; YMEHHE peIlaTh 3a/1a4d, B TOM
Yrcye U3 OBCEIHEBHOM JKMU3HU, HA HAX0XK/ICHHE TEOMETPUIECKUX BEINYHH C TPUMEHEHHEM
W3YyYEHHBIX CBOMCTB QUTyp U (HaKTOB

10

YMeHne onepupoBaTh HMOHSATHSIMH: PAaBEHCTBO (DUTYp, pPaBEHCTBO TPEYTOJBHUKOB; Iapal-
JENBHOCTh W IEPHNEHAUKYJISIPHOCTh NPSIMBIX, YIOJI MEXIY HPSIMBIMH, IEpPIEHIUKYILIP,
HaKJIOHHasl, IpOoeKLHs, nojgodue Guryp, nogo0HbIE TPEYroJbHUKH, CUMMETPUS OTHOCUTEh-
HO TOYKM M TIPSIMOM; YMEHHE Pacro3HaBaTh PaBEHCTBO, CHMMETPHUIO U moaodue ¢uryp, ma-
PaUIENBHOCTD U NEPHEHANKYIAPHOCTD IPSIMBIX B OKPYXKAIOIIEM MHUPE

11

YMeHue onepupoBaTh MOHSATUSAMU: JJIMHA, PACCTOSHUE, yroJ (BEJIMYMWHA YIila, CHHYC U KO-
CHUHYC yIJIa TPEYroJjbHHUKA), TUIOIIA (b, YMEHHE OLIEHUBATh pa3Mephl MPEAMETOB U OOBEKTOB B
OKPYXAIOIlleM MHUPE; YMEHUE MPUMEHSTh (GOPMYIIbI IEpUMETpa M TUIOIAA MHOTOYTOJIbHU -
KOB, JJUHBI OKPY)KHOCTH M TUIOIIaJM Kpyra, o0bemMa MpsSMOYTroJIbHOTO MapasulieenuIe/1a;
yMEHHE TPUMEHATHh MPU3HAKKH PABEHCTBA TPEYTOJILHUKOB, TEOPEMY O CyMME YIJIOB Tpe-
yrojibHuKa, Teopemy Iludaropa, TpUroHOMETpHUYECKHE COOTHOIICHHS JJIsi BBIYMCIICHUS
JUTUH, PACCTOSIHHM, IUTOIaIeH

12

YMmenue n3o0paxaTh IIOCKUe QUIyphl M X KOMOWHAIIMHU, MPOCTPAHCTBEHHbIE (UTYPHI OT
PYKH, C IOMOIIBIO YEPTEKHBIX UHCTPYMEHTOB U AIEKTPOHHBIX CPEJCTB 10 TEKCTOBOMY HIIU
CHUMBOJIbHOMY OTHCAHUIO

13

YMeHue onepupoBarh MOHATUSAMH: NMPSIMOYTOJIbHAs CHCTEMa KOOPIUHAT; KOOPAUHATHI TOY-
KM, BEKTOpP, CyMMa BEKTOPOB, NMPOU3BEACHUE BEKTOpPA Ha UYUCIO, CKAJISPHOE MPOU3BEACHUE
BEKTOPOB; YMEHHE HCMOJB30BaTh BEKTOPHl W KOOPIAMHATHI JJISi MPEACTaBICHUS JAaHHBIX U
pelIeHus 3a/1a4, B TOM YKCJe U3 IPYTUX Y4eOHBIX MPEIMETOB U pealibHOM KU3HU

14

YMeHue onepupoBaTh MOHITUSAMH: CTOJIOMKOBBIE U KPYrOBbl€ IWArpaMMbl, TaOJIULbI, Cpea-
Hee apudmernyeckoe, MeauaHa, HauOOJbIlIee U HAaUMEHbIIee 3HAYEHUS, pa3Max YHUCIOBOTO
Habopa; yMeHue HU3BJIEKAaTh, UHTEPIPETUPOBATH U MPeoOpa3oBbIBaTh MH(POpPMAIHIO, M-
CTaBJICHHYIO B TaOJIMILIaX W Ha JUarpaMmax, OTpa)arollylo CBOICTBA U XapaKTEPUCTHKHU pe-
QJIbHBIX MPOLIECCOB U SIBIICHUN; YMEHHUE PACIIO3HABATh U3MEHYHMBBIC BEJIMUMHBI B OKPYKAK0-
IeM MHpe

15

YMeHHe OonepupoBaTh MOHATUSIMH: CIIYYalHBIA OMBIT (CIIy4alHBIA SKCIIEPUMEHT), DJIEMEH-
TapHOe COOBbITHE (IIIEMEHTApPHBIN MCXOM) CIYy4alHOTO OIIbITa, ClydalfHOEe COOBITHE, BEPOSIT-
HOCTh COOBITHS; YMEHHE HAXOAWTh BEPOATHOCTH CIy4alHBIX COOBITHI B OMBITaX C PaBHO-
BO3MOHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHUE PellIaTh 3a/1a4d METOJJOM OPTaHU30BaH-
HOTO0 nepedopa U ¢ UCTOJIb30BAaHUEM MPAaBUIIA YMHOXKECHHSI; YMEHUE OIICHUBATh BEPOATHOCTH
peaIbHBIX COOBITHI U SBJICHHM, TOHUMAThH POJIb MPAKTUUYECKU JOCTOBEPHBIX U MaJIOBEPOSIT-
HBIX COOBITHII B OKPYKAIOIIEM MUPE U B )KU3HU; 3HAKOMCTBO C MOHSATHEM HE3aBHCHUMBIX CO-
OBITHIT; 3HAKOMCTBO C 3aKOHOM OOJIBIIHNX YHUCET U €r0 POJIbIO B MACCOBBIX SIBICHUSX

16

YmMmenue BLI6I/IpaTB IO AXO ASAIITUH H3y‘leHHLII71 MCTOA IJId pCUICHUA 3a1a4d, IPUBOJUTH IIPpHU-
MCPbI MAaTECMAaTUUCCKUX 3aKOHOMepHOCTeﬁ B MIpUPOAC U KHU3HU, PACIIO3HABATH IIPOABJIICHUC
3dKOHOB MAaTEMAaTUKH B UCKYCCTBC, OITMCBIBATL OTACIBbHBIC BBIAAIOIIUCCA PE3YIIbTAThI, 1Oy~
YCHHBIC B XOJAC pa3BUTUA MATCMATUKH KAaK HAYKH, NIPUBOAUTH NPHUMEPBI MATEMATUUYCCKUX
OTKpLITPIfI " UX aBTOPOB B OTEYECTBEHHOM U BCCMHpHOfI HUCTOpUU




HHEPEYEHD 3JIEMEHTOB COJAEPKAHUSA, IPOBEPAEMBIX HA OI'D 110 MATEMATHUKE

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Kon
1 Hucna 1 BEIYUCIICHUS
11 HarypaneHble u nenslie uncna. IIpu3Haku 1eIMMOCTH LENIBIX YUCEN
1.2 OOBIKHOBEHHBIE U ACCATUYHBIC IPOOH, IPOIICHTHI, OECKOHEYHBIE TEPHOANIECKHE IPOOH
1.3 | PanuonanbHbIe yncia. ApupMETHIECKHE ONEPALNH ¢ PATUOHATBHBIMU YUCIIAMU
1.4 | [leiicTBuTenbHbIC Yncia. Apu(MeTHIeCKre ONEPAUH C ICHCTBUTEIBHBIMU YHCIIAMA
15 | TIpubmmkéHHbIC BEIYNCICHUS, IPABUIIA OKPYTJICHUS, IPUKHIKA M OIICHKA Pe3yJabTaTa BEIYMCICHUH
2 AnreOpandecKue BRIpaKeHHUs
2.1 BbykBeHHbIE BbIpaXeHUS (BBIPAXKEHUSI C IEPEMEHHBIMHU)
2.2 Crenenb ¢ 1enbsiM nokazatenem. CTeneHb ¢ pallMoHaIbHBIM Moka3ateiaeM. CBONCTBA CTENEHH
2.3 MHorousieHbI
2.4 | Anrebpanueckas 1poOb
25 Apudmernueckuil KOpeHb HaTypaJIbHOU cTeneHu. JlelcTBUs ¢ apu(pMETUUECKUMU KOPHSIMHU HaTy-
pabHOM CTETIeH!
3 YpaBHEHUS 1 HEPaBEHCTBA
3.1 | llensie u 1poOHO-pATMOHANBHBIC ypaBHEHUS. CHCTEMBI M COBOKYITHOCTH YPaBHEHHIH
3.2 | llensle u 1poOHO-paITMOHANBHBIC HepaBeHCTBA. CUCTEMBI M COBOKYITHOCTH HEPABEHCTB
3.3 Pemnrenne TeKCTOBBIX 3a1a4
4 UucnoBeie MOCIEI0BATEIbHOCTH
41 ITocnenoBaTenLHOCTH, CIIOCOOBI 3aAaHUs TIOCIEA0BATEILHOCTEH
4.2 ApudmMernueckas ¥ reoMmeTpudeckas nporpeccun. @opmMyiia CI0KHBIX MPOIICHTOB
5 OyHKITUN
OyHKIUA, cnocoOwl 3ananus Gyakuun. ['padux GyHkuu. O6macTe onpeneneHrus U MHOKECTBO
3HaueHudl pynkaun. Hynmu dynkuuu. [IpomexyTtku 3HakonoctostHeTBa. [IpoMeKyTk MOHOTOHHO -
5.1 ct (yHKIUH. MakcuMyMbl U MHHMUMYMbl (GyHkiuu. HauOonbliee W HauMeHbIIee 3HAYCHHE
(GYHKIMH Ha IPOMEKYTKE
6 KoopaunaTsl Ha NpsAMOi U TIOCKOCTH
6.1 Koopaunaraas npsimast
6.2 | [lexapTOBbI KOOPAUHATHI HA TIOCKOCTH
7 I'eomerpust
7.1 I'eomerpuueckue GUTryphbl U UX CBOHCTBA
7.2 TpeyronpHuK
7.3 | MHOroyroisHUKU
7.4 | OKpyXHOCTb U KPYT
7.5 | H3mepeHHe reOMETPHUECKUX BEINYHUH
7.6 | BexTOpHI Ha INIOCKOCTU
8 BeposTHOCTB 1 cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepostHoCTh
8.3 | KombOunaropuka
8.4 | MmuoxecTBa
8.5 | I'padm




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* MatemaTurKa. BepoaTHOCTb 1 CTaTUCTUKA: 7 - 9-e K/laccbl: 6a30BbIi YpOBEHb: Y4EOHMK: B 2 YyacTax; 1-oe
nsga- Hue Boicouknin U.P., AweHko W.B.; noa pegakumeint AweHko U.B. AKuyoHepHoe obLiectso
«MN3paTenbcTBO

«lMpocselweHne»

METOANYECKUE MATEPHUAJIBI JJISA YUUTEJIA

CueHapru KOMNNEKTOB y4ebHbIX 3a4aHUNIA-KOHTEKCTHBIX 33434 K yiebHOMy Kypcy «BepoAaTHOCTb U
CTaTUCTMKa» ana 06yyaloLwmxca OCHOBHOro obuiero o6pasoBaHma, 7 KNacc : MeToguyeckne
pekomeHaaumm / T.B. PacTa-

waHckas, 11 E.A. bapakosa. — M. : ®TBHY «MHCcTUTYT copeprkaHna n metoaos o6ydeHua», 2024. —29 c.:
un.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

https://edsoo.ru/wp-
content/uploads/2025/01/bank zadanij matematika informatika 2024.pdf
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