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INOACHUTEJIbHAS 3AIINCKA

O0mas xapakTepucTuka yueOHoro npeamera «MaremaTuka

VYuebublii npenMer «MaremaTtuka» BXOIUT B MPEIMETHYIO o0nacTb «Marematuka u
uHpopmatuka». OH CHOCOOCTBYET pPa3BUTHIO BBIUMCIUTEIBHOW KYIBTYpbl U JIOTHYECKOIO
MBIIUICHHS], (OPMUPOBAHUIO YMEHHS MOJb30BATHCS AITOPUTMAMH, a TaKXKE NPUOOPETEHUIO
IPAaKTUYECKUX HABBIKOB, HEOOXOIUMBIX B IOBCEJHEBHON ku3HM oOyuatomuxcs c 3IIP.
Y4eOHbIN IpeaMeT pa3BUBAET MBILUIEHUE, IPOCTPAHCTBEHHOE BOOOpakeHNEe, (PyHKIIMOHAIBHYIO
IPaMOTHOCTb, YMEHHUS BOCHPUHUMATh W KPUTHUYECKH AaHAJIM3UPOBATh HH(OPMALHIO,
NPEACTaBICHHYIO B Pa3IMYHBIX (hOpMax.

OOyueHue MareMaTuke Ja€T BO3MOKHOCTb pa3BuBaTh y oOywaromuxcs ¢ 3IIP Tounyto,
palMoOHANBHYIO0 U MH(POPMATUBHYIO pedb, yMEHHE OTOMpaTh Hanbojee MOAXOISIINE SI3bIKOBBIC,
CHUMBOJINYECKHE, TIpaduyecKue CpeAcTBa s BBIPAKEHHUS CYXKAEHUH M HaNIAJHOIO MX
IIPEJICTABICHHUS.

Heo6xonuMbpIM KOMIIOHEHTOM OOIIEH KYJIbTYpbl B COBPEMEHHOM TOJKOBAaHHMU SIBIISETCS
oO1iee 3HAKOMCTBO C METOAAMM I1O3HAHUS ACHCTBUTEIbHOCTH, IPEJACTABICHUE O MPEAMETE U
METoJlaX MaTeMaTuKH, UX OTJIMYUN OT METOJIOB JAPYI'MX €CTECTBEHHBIX U I'YMAHUTApHBIX HAyK, 00
OCOOEHHOCTSAX NPUMEHEHUSI MaTeMaTUKU JUIsl PELICHUs] HayYHBIX U NPUKIAIHBIX 3a1ad. Takum
o0pa3om, MaTeMaTHyeckoe o0pa3oBaHNe BHOCUT CBOM BKJIaA B (GOpMHUpOBaHUE OOLIEH KyIbTyphl
YeJI0BeKa.

N3yueHne MaTeMaTHKH TakKXe CIIOCOOCTBYET ICTETUYECKOMY BOCIIHUTAHHIO 4YEJIOBEKa,
NOHMMAHUIO  KpacoTbl M  M3ALIECTBA MaTeMaTHMYECKUX  pACCYXJECHUH, BOCHPUSITHUIO
reoMeTpUUYECKUX (POpM, YCBOCHHUIO U/Ied CHMMETPUH.

[IporpaMMa oTpakaeT cojaepkaHue oOyuyeHus mnpeamery «MaremaTuka» ¢ Y4eToM
0co0bIX 00pa3oBaTenbHbIX NOTpeOHOCTel oOyuatommxes ¢ 3I[IP. Osnagenue y4ueOHBIM
npeaMeToM «MaremaTuka» MpeACcTaBIIIeT ONPEAEIEHHYIO0 CI0XKHOCTh /i ydauuxes ¢ 3[IP. ¥V
oOyyatomuxcst ¢ 3IIP Haubosnee BbIpaXKE€HBI OTCTaBaHHUS B PAa3BUTUHU CIOBECHO-JOIMUYECKUX
(GopM MBIILIEHUS, T0O3TOMY a0CTPAKTHBIE U OTBJIECUYEHHBIE KaTErOPUM UM TPYAHOJOCTYNHbI. B
TOXX€ BpeMs IpH CIELUATBHOM OO0Y4YeHHH OOydYaroIiuecsi MOTYT BBINOJHATH 3aJaHus 110
anroputMy. OHM BOCIPUUMYMBBI K IMOMOIIM, MOTYT BBIIOJHUTH IMEPEHOC HAa aHAJIOTUYHOE
3aJjaHle YCBOEHHOro crmocoba pemeHus. CHUKEHHE DPa3BUTHUS MBICIUTEIbHBIX OMNepanui u
3aMEJICHHOE CTAHOBJICHHUE JIOTUYECKUX JEHCTBUM MPUBOAAT K HETOCTATOYHON OCMBICIIEHHOCTH
COBEpIIAEMBbIX YUYEOHBIX JAEHCTBHHA. Y 0Oy4yaromMxcsi 3aTpyAHEHBl CUETHbIE BBIYHUCIICHUS,
IPOU3BOJMMBIE B yMe€. B NHCHbMEHHBIX BBIUMCIEHUSX OHU MOTYT NpPOINyCKaTb OAMH U3
IPOMEXYTOUHBIX 11aroB. [Ipu pabote ¢ YMCIOBBIMU BBIPAKEHUSIMU, BEIUUCIIEHUEM UX 3HAYEHUS
MOTYT HE YAEpXKHUBaTh MpaBWIbHBIA MOpsAOK aedcTBui. Ilpu ymporenun, npeoOpazoBaHUU
BbIpakeHM ywammeca ¢ 3[IP He MOryr caMOCTOATENbHO MPUHATH pPEIICHUE O
MOCJIEI0BATEIbHOCTH BBIMOIHEHUS JeHCTBUI. KOHKPETHOCTh MBIIIJIEHUS! OCIOXKHSAET YCBOCHUS
HaBbIKA pEUICHWsS YpaBHEHMM, HEPAaBEHCTB, CHUCTEMbl YypaBHeHMH. MM MmanopocTynHO
COBEPIIICHHE 0OPATUMBIX OTIEPAIIUA.

Huzkuii ypoBeHb pa3BUTHs JIOTHUECKUX OIEpalui, HeaocTaroyHas O0O0OIIEHHOCTh
MBILUIEHHST 3aTPYAHSIIOT M3ydeHue TeMbl «DyHKUIUU»: MpPU ONpeleNeHUH (PYHKIMOHAIbHOMN
3aBHCUMOCTH, TIpH OINHUCAaHUU TpadUUecKOl CHUTyallud, HCIONIb3ys TIE€OMETPUUYECKHIA,
anredpandeckuii, (pyHKIMOHANBbHBIN S3bIKM. Hepenko ywamuecs He BHUAAT Pa3HULBI MEXKIY
o0acThio onpeaeneHus PyHKIMHA U 00JIaCThIO 3HAUYCHUH.

Pemenue 3ama4y conpspkeHO ¢ TPYAHOCTAMU OQOPMIIEHUS KpAaTKOM 3alUCH, MTPOBEIEHUS
aHalM3a ycJOBHUS 3aJlaud, BblIeNeHUs cymniectBeHHoro. Obyuatonmecs ¢ 3IIP 3aTpynusiorcs
cAenaTh YMO3aKJIIOYEHHE OT OOLIero K YacTHOMY, HEpEeNKO BBIOMpAalOT HepaloHaJbHbIE
CHOCOOBI PELIeHUs, HHOTJa OTPAHUYMBAIOTCA MAHUITYJISLUSAMH C YACITIaAMHU.



[Ipu m3yueHun reomeTpuueckoro marepuana odOyuaronmmecs ¢ 3IIP cramkuBaioTcs c
TPYOHOCTBIO [I€NaTh JIOTMYECKHE BBIBOABI, CTPOMUTH IIOCIEAOBATEIBHBIE PACCYKICHUS.
Henpounsle 3HaHMSA OCHOBHBIX TEOPEM TIEOMETPUU TPHUBOJUT K OMIMOKaM B pPELICHUU
reomeTpuyeckux 3agad. OOyuaromuecss MOTyT MOJAMEHHUTH (POpMYIy, HEIIPABUIBLHO PUMEHHUTh
teopemy. K cepbe3HbIM OmuOKaM B pELICHUM 3a/a4 MPUBOJAAT HEAOCTATOYHO PA3BUTHIC
IIPOCTPAHCTBEHHBIE IPEIACTaBICHUA. M CIOXKHO BBINOJIHUTE YEPTEK K YCIOBHIO, B
NUCHMEHHBIX pab0Tax OHU HE MOTYT IIPUBECTH OOBICHEHHE K YEPTEKY.

TouyHOCTh 3amOMHMHAHMA W BOCHPOM3BEAEHUS YYEOHOrO MaTepuaja CHHXKEHBI 10
NpUYHHE CI1a00CTH MHECTUYECKOH JeATENIbHOCTH, Cy)KeHUs1 o0bema mamsati. OOyyaromumes ¢
3IIP Tpebyercs Oosblile BpeMEHU Ha 3aKpeIUIeHne MaTepualla, akTyalu3alus 3HaHui 1o ornope
IIPU BOCIIPOU3BEICHUU.

Jis mpeojoneHus TpPyAHOCTEH B HM3yd4eHUM YdeOHOro mpeamera «MaremaTuka»
HeoOXxonuMa ajanTanus oObeMa M Xapakrepa Y4eOHOro MaTepuajia K I103HaBaTeIbHBIM
BO3MOXKHOCTsAM ydammxcs ¢ 3[IP. Crnenyer yueOHBIM MaTepHasl MPENOJHOCHTh HEOOJIbITUMU
HNOPIMSIMHU, YCIOXKHSS €r0 MOCTENEHHO, M3BICKUBATh CIIOCOOBI aJanTallMd TPYAHBIX 3aJaHHA,
HEKOTOpbIE TEMBbl J1aBaTb KakK O3HAKOMHUTENbHbIC; HCKIIOYaTb OTHEJIBHBIE TPYAHBIE
JI0Ka3aTeNbCTBA; TEOPETUUECKUI MaTeprall peKOMEHYeTCsl U3ydaTh B MPOLECCE MPaKTUUECKON
JEATEIIBHOCTH 10 pEelIeHHI0 3afady. OpraHnyecKkoe €IMHCTBO IPAKTUYECKOM M YMCTBEHHOMU
NEeSITeIPHOCTH YYaIINXCsl HA YPOKaX MaTEMAaTUKH CIIOCOOCTBYIOT IPOYHOMY M CO3HATEIHHOMY
YCBOEHHIO 0a3MCHBIX MAaTEMaTUYECKUX 3HAaHUN M YMEHUH.

Ilesm u 3aga4m n3ydyeHust yueOHoro npeamera «MaremaTnkay
[IpuoputeTHbIMU yeramu 00ydeHUs] MaTeMaTUuKe B 5—9 Kkiaccax sIBISIFOTCS:

* (hopmMupoBaHUE HEHTPAIBHBIX MATEMATUUYECKUX TOHATHH (UMCII0, BEIMUYMHA, TeOMETpUYECcKast
¢durypa, nepemMeHHas, BEPOSTHOCTb, (PYHKLHSA), OOECHEUMBAIOIIUX IPEEMCTBEHHOCTb U
HNEePCHEKTUBHOCTh MaTeMaTHYECKOro oopa3oBanus odyuatonuxcs ¢ 311P;

* noxaseneHue odydaromuxcs ¢ 31IP Ha 1oCTYynHOM JUIsl HUX YPOBHE K OCO3HaHUIO B3aUMOCBSI3U
MaTeMaTUKd M OKPYKAIOIIEero MHpa, IOHMMaHHE MaTeMaTUKU KakK 4acTH OOIIed KyJIbTyphl
YeJI0BEUECTBA;

" pa3BUTHE MHTEUICKTYaJIbHBIX W TBOPYECKHX CIOCOOHOCTeH oOydatroumxcst ¢ 3IIP,
MO3HABATE€JIbHOW AKTUBHOCTH, HCCIEAOBATENIbCKUX YMEHHUHM, KPUTUYHOCTH MBIIIJICHMUS,
MHTEpPECca K U3YYEHHUIO MAaTEMAaTHKH;

* (QopmupoBaHHEe (YHKIIMOHAIBHONH MaTreMaTH4eCcKON I'pPaMOTHOCTH: YMEHHMs paclio3HaBaTb
OpPOSIBICHUS] MareMaTH4eCKUX TMOHATHUH, OOBEKTOB WU 3aKOHOMEpPHOCTEH B peabHbIX
JKU3HEHHBIX CHUTyallUsIX W TpU U3YyYEHUH JPYIMX Y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBHCHUMOCTEH M 3aKOHOMEPHOCTEH, (hOpMYIMpOBaTh UX Ha sI3bIKE MareMaTUKU U CO3/1aBaThb
MaTeMaTH4eCKUEe MOJENH, IMPUMEHSATh OCBOCHHBIN MaTeMaTW4YeCcKUW ammapar Ajs peleHus
IIPAKTUKO-OPUEHTUPOBAHHBIX  3a/a4, HWHTEPIPETUPOBATH W OLIEHHWBAaTh IOJTY4YCHHBIE
pe3yabTaThl.

JlocTikeHue 3THX 1enei o0ecrieunBaeTcs peleHUeM CIeAYIOINX 3a0ay.

* ¢opmupoBarh y oOyuarommxcsi ¢ 3[IP HaBbikM y4ueOHO-TIO3HABATEIILHOW NESTEIbHOCTHU:
IUIaHUPOBaHKUE palOThI, MOMCK PAIMOHANBHBIX MyTeH ee BBINOJHEHMS, OCYIIECTBICHUS
CaMOKOHTPOJIS;

" CrnocoOCTBOBATh MHTEIUIEKTYaJbHOMY pa3BUTHIO, (DOPMHUpPOBATh KauecTBa, HEOOXOAUMBIE
YeJIOBEeKY JUId TIOJHOLIEHHOM KW3HM B COBPEMEHHOM OOIIECTBE, CBONCTBEHHbBIE
MaTeMaTH4eCKOM IEATEIbHOCTH: SICHOCTU U TOUHOCTH MBICIIN, UHTYUIIMH, IPOCTPAHCTBEHHBIX
MIPEICTABIICHUH, CIIOCOOHOCTH K TIPEOOJICHUIO TPYITHOCTEH;

* (opmMHUpOBaTh KJIIOUEBbIE KOMIETEHIIMM YYalUXCS B paMKax MpeIMEeTHOH obnacTtu
«Maremarurka u uHpOpMaTUKa»;

" pa3BUBaTh NOHATHIHOE MbIILIEHUs oOydatouxcs ¢ 3[1P;



" OCYIIECTBJIATH KOPPEKIIHIO T03HABATEIbHBIX MporeccoB odyuatomumxcs ¢ 3I1P, HeoOxoaumbIx
JUI OCBOEHHSI IPOrPaMMHOI0 MaTepHaa 1o yueoOHOMY IpeaAMETY;

" [IpeaycMaTpHBaTh BO3MOXXHOCTh KOMIIEHCAIIMH OOpPa30BaTelbHbIX JAe()UIMTOB B OCBOCHHUU
IPEALECTBYIOIIEro IporpaMMHOro Marepuana y odyvaromuxcs ¢ 3[IP u HegocTarkoB B MX
MaTeMaTH4eCKOM pa3BUTHH;

* c(hopMHPOBATH YCTONYMBBIN HHTEPEC YUALIUXCS K IIPEIMETY;

" BBIABJIATH U PAa3BUBAaTh MaTeMaTHUECKUE U TBOPUECKUE CIIOCOOHOCTH.

OcHOBHBIE JMHMM COACpXaHMS Kypca MmareMaTMku B 5-9 kiaccax: «Uwuena u
BBIUUCIICHUS», «Anredpa» («Anredpandeckre BBIpOKEHHsS», «YpaBHEHUS M HEPABCHCTBAY),
«Dynkmuny», «leomerpus» («l'eomerpuueckue QUrypsl W HX CBOWCTBa», «l3mepeHue
FEOMETPUYECKUX BEIMYMH»), «BeposATHOCTb M cCTaTuCTHKa». [laHHBIE JUHUM pPa3BUBAIOTCS
napajJiesIbHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, O/THAKO HE HE3aBHCHUMO OJIHA OT
Jpyroi, a B TECHOM KOHTAaKTe W B3auMopaeucTBuu. Kpome 3TOro, ux oObEAMHSAET JIOTHYECKas
COCTAaBJIAIOILAsS, TPAAULIMOHHO MIPHUCYIasi MaTEMAaTUKE U IIPOHU3BIBAIONIAS] BCE MAaTEMaTHYECKUE
Kypcsl U conepxarenbubie JuHUH. ChopmynmupoBanHoe B DenepaabHOM TOCYIapCTBEHHOM
o0pa3oBaTelbHOM CTaHAAapT€ OCHOBHOrO oOmero oOpa3oBaHus TpeOOBaHHE  «yMETh
ONepUpOBaTh MOHATHUSAMHU: OIpPENEICHHE, aKCUOMa, TEOpeMa, JO0Ka3aTreIbCTBO; YMEHUE
pacro3HaBaTh MCTUHHBIE M JIOXKHBIE BBICKAa3bIBaHUS, NPUBOJUTH IIPUMEPBI M KOHTPIPHUMEPHL,
CTPOUTH BBICKA3bIBAHHUSA W OTPHUIAHMS BBICKA3bIBAHUI» OTHOCUTCS KO BCEM KypcaM, a
(dbopMHUpOBaHUE JIOTHUECKHUX YMEHHUH pacnpesaessercs Mo BCeM rojaM OOydeHHMs Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHMs.

ConepxaHue 00pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylIbTaTaM OCBOCHMS
[TpumepHoOil pabouell mporpammbl, pacupeles€HHbIM IO rojaMm 0O0y4YeHUus, CTPYKTYpHUPOBAHO
TakuM 00pa3oM, YTOOBl KO BCEM OCHOBHBIM, MPHUHLUIMAIBHBIM BONpOcaM o0Oydaroluecs
oOpallajgiuch HEOAHOKPAaTHO, YTOObI OBJIAJIEHUE MAaTeMaTHUYE€CKUMH MOHATHUSAMU M HaBbIKAMU
OCYILECTBIISIIOCh ~ IIOCITENOBATEIbHO W IOCTYHAarelbHO, C  COOJIOACHMEM  IPUHIIMIIA
IIPEEMCTBEHHOCTH, A HOBbIE 3HAHUS BKIIOYAJINCHh B OOIIYI0 CHUCTEMY MaTeMaTHYeCKUX
npeacraBieHuit  obyuarommxcs ¢ 3IIP, pacmmpss u  ymiyonss e€, oOpasys NpodyHbIe
MHOXXECTBEHHBIE CBsizu. OOmue 1enu wu3ydeHuss ydeOHoro mpeamera «Maremarukay
npezcrasieHsl B [IpumepHoil paboueil mporpaMmme 0CHOBHOTO 00I1Iero o0pa3oBaHusl.

OcobennocTr 0TOOpPa M aganTaNUK Y4eOHOr0 MaTepraa 1o MaTeMaTuKe

OO6yuenue ydueOHOMY mpenMery «Maremarukay CTPOUTCS Ha CO3/aHUHM ONTHMAIbHBIX
YCIIOBUH 711 YCBOGHHsI MPOTrpaMMHOro marepuana odydaromumucs ¢ 3I1P. bonbmioe BHrMaHue
yAenseTcss oT0opy yd4eOHOro marepuaja B COOTBETCTBHUU C TPHHIIAIIOM JOCTYITHOCTH TIPH
COXpaHEHUHU oO0IIero 0a30BOr0 ypOBHS, KOTOPBIA JOJDKEH MO CONAEpKaHHI0 U 00beMy OBITh
aZanTUPOBAaHHBIM 17151 oOy4daronuxcs ¢ 3[1P B cooTBeTcTBUU ¢ MX 0COOBIMU 00pa30BaTEIbLHBIMU
notpebHocTssmMu. Crnenyer oONeryuTh OBIAJeHHEe MarepuanoM oOydaromumucs ¢ 3[1P
MOCPEACTBOM €ro JETATBHOTO OOBSICHCHHS C CHCTEMaTHYEeCKHM ITOBTOPOM, MHOTOKPATHOMN
TPEHUPOBKU B TMPUMEHEHUH 3HAHWI, HCIONB3YS MPUEMBbl aKTyanu3aluu (BU3yalbHas OIopa,
MaMsATKa).

[Ipun opranmzamuu ypoka B OTOOpE COJIEpKaHHUS BaKHBIMU SIBISIOTCS BOMPOCHI O
METOJIaX BBEJCHHUS TEOPETHYECKOr0 MaTepHalla M MPUHIIUIAX 0TOOpa MPAKTUYCCKHUX 3aJaHUU.
Copnepxanne mareMaTuku it oOydarommxcsi ¢ 3[IP uMeer mpakTHuecKyr HampaBIE€HHOCTb.
JKenareneH mosTamHbId Mepexo] OT MPAKTHIECKOTO O0YUSHHS K IPAKTHKO-TEOPETHICCKOMY.

[Ipn BBemeHHMH TEOPETHUECKOTO MaTepualia, OCOOCHHO B Hayalle HM3y4eHHUs Kypca
MaTEeMaTHKH, alreOpsl U TEOMETPUH, TPEIIOYTUTEIEHBIM SBIISETCS KOHKPETHO-WHTYKTHBHBIN
croco0d BBeNEHUS MaTepuana, OpU KOTOPOM OOydYarompecs NpPUXOIAT K OCO3HAHHIO
TEOPETUYECKHUX ITOJIOKCHHIA Ha OCHOBE KOHKPETHBIX TPUMEPOB, B PE3y/IbTaTe BBITOJHECHUS
MPAKTUYECKHUX 3aJaHuii. BakHO ommpaThcsi Ha CyOBEKTHBHBIA OMBIT O0YYaAIOUIUXCS, 110/1aBaTh
MaTeprajd Ha HarJsAHO-UHTYUTHBHOM ypoBHe. Camble 3HAYMMBIC JICHCTBHS OOYYArOIIUXCS



JIOJDKHBI OBITh MaKCHMaJbHO alrOPUTMHU3MPOBAHBI, & CAMU aJITOPUTMBI MPEJCTABICHBI B BUJIE
HarJSIIHBIX CXEM, OIOPHBIX KapTouek, Tabuaull u npod. bonbmias yacTe yueOHOro BpeMEHU NpU
o0y4yeHHH MaTeMaTHKe JIO0JKHA OBITh OTBEJEHA pelieHHio 3agad. llpu mombope 3amaHuii asis
oOyuatomuxcst ¢ 3[IP cnepyer ¢opmupoBaTh 0coOyro cucTeMy 3ajady, HE OrPaHUYMBAsCh
npezcTaBiIeHHoi B ucnonb3yemomM YMK. Ha BbIOOp 3a1au BIUsSET MX TPYIHOCTH, CIOKHOCTB,
IPAaKTUKO-OPUEHTHPOBAHHOCTb.

[Iporpamma mpenycMaTpuBacT BHECEHHE HEKOTOPHIX M3MEHEHHd: yMEHbIIEHHEe 00beMa
TEOPETUYECKUX CBEJICHHUH, BEBIHECEHUE OTIEJIbHBIX TEM WJIM LENIBIX Pa3/esioB B MaTepuaibl AJs
0030pHOr0, 03HAKOMUTEIBLHOTO U3YYEHHUSI.

Cpenu ¢opM opraHuzanMy [O3HABATEIbHON JESATEIBHOCTH OOYyYaroIIMXCs ClexyeT
OTJIaBaTh IPEANOYTEHUE WHAMBUAYAJIbHBIM, IApHBIM, 10 BO3MOYKHOCTH — IpynmoBbIM. Jlis
JOCTHDKEHUSI HEOOXOJMMBIX 00pa30BaTENIbHBIX PE3yJIbTaTOB (PpOHTaNbHAs paboTa CBOAMUTCS K
MuUHUMYMYy. Cpelu neaarorn4eckux MPUEMOB MPU OOYYEHUM MATEMAaTUKE CJIENYET OTMETHUTH
UCMOJIb30BAaHUE YIPAKHEHUH, pPAa3BUBAIOIIMX [aMATh, BHMMAaHUE, MblllIeHHE. BaxHo
OPUMEHATh TMPHEMbl MOTHBALMHU Y4eOHOW MAEATENbHOCTH (TBOpYECKOE JOMallHee 3aJlaHue,
«IIpHyMail MPaBUIIO», «COUYMHHM KPOCCBOPA», «CAelail pekigaMmy Tembl» M Ipou.). Ha ypoxe
MaTemMaTuku Juist oOydaromuxcs ¢ 3[IP eme Oonee 3Haumma cMeHa BHUJAOB JIE€ATEIbHOCTH!
YCTHBIN CUeT, MPOOJEeMHBIN 1UaJIor, MUCbMEHHOE BBIIIOJIHEHNE 331aHul, paboTa B mapax 1 npod.

Buabr  pesarenbHoctn  od0yuarommuxces ¢ 3IIP, oOycioBieHHbIe  0COOBIMH
o0pa3oBaTe/IbHBIMH NOTPEOHOCTAMH M oO0ecleYuBaOIIe OCMBICJIEHHOE OCBOEHHUe
coJep:kaHUM 00pa3oBaHus N0 npeaMery «MaTteMaTuka»

Copepxanue BUIOB AesrenbHocTH oOywarommxcs ¢ 3IIP ompenensercs ux ocoObIMU
oOpa3zoBatenbHbIMH TOTpeOHOCTAMU. [Tomumo mupoko ucnonszyemsix B OOIT OO0 obmux amns
BCEX O0YYarOIMXCS BUAOB JIEATEIBHOCTH CIEIYeT YCHIUTh BHUIIBI ACATEIBHOCTH CIIeIU(UIHBIC
JUIsL JTaHHOW KaTeropuu JAeTed, oOecrneuuBarollie OCMBICICHHOE OCBOEHHE COJep>KaHus
00pa30BaHMs MO IPEIMETY: YCUIIEHUE IPEIMETHO-IIPAKTUUYECKON AESITEIbHOCTH C aKTUBU3ALUEN
CCHCOPHBIX CHCTEM; 4YepeJOBaHHE BHUIOB JAEATEIbHOCTH, 3aJCUCTBYIOIIMX pPa3IUYHbIC
CEHCOPHbBIE CUCTEMBI; OCBOCHHE MaTepHaja C OIOpoil Ha aJirOPUTM; «IIOIIArOBOCThY» B U3yUYEHUU
MaTepHala; UCIOIb30BAHKE JIOTIOJIHUTENFHON BU3yalbHON OMOPHI (CXEMBI, MIA0JOHBI, ONTOPHBIE
TaOJIMLIbI); PEYEBOM OTUET O MPOLIEcCe U Pe3yIbTaTe ACSITEIbHOCTH; BHIMOIHEHUE CIEMaIbHbBIX
3aJjaHMii, 00ecreYnBaOLINX KOPPEKLHIO PEryJalun y4eOHO-IIO3HABATEIbHON AEATENbHOCTUH U
KOHTPOJIb COOCTBEHHOT'O pe3yybTara.

Temarnueckas u TepmuHoOIOrnyeckas jekcuka coorsercrsyer OOIT OOO.

g oOyuatomuxcst ¢ 3[1P cymiecTBeHHBIM SIBISIFOTCSI TPUEMBI pabOThI € JIEKCUYECKUM
marepuajioM mo npeamery. IIpoBonutcs cnenuanbHass pa0oTa MO BBEACHUIO B aKTHUBHBIN
CJI0Bapbh OOYyYaroIUXCsl COOTBETCTBYIOLIEH TEpMHUHONIOTMU. V3ydaemble TEpMHHBI BBOJSTCS Ha
MIOJIICEHCOPHON OCHOBe, 00s3aTelbHa BHU3yalbHas MOJAEP)KKA, aITOPUTMbI PpabOThl €
OTIpe/ieNIEHUEM, OIIOPHBIE CXEMBI JJIs aKTyalln3allud TEPMUHOJIOTHH.

Mecto yuedHoro npeamera «MaremaTuka» B yaeOHOM IJIaHe

B cootBerctBUM ¢ Denepa’dbHBIM TOCYJApCTBEHHBIM 00pa30BaTEbHBIM CTaHAAPTOM
OCHOBHOTO 001iero oOpa3oBaHusi ydueOHBIH mpeameT «MaTtemaTtukay BXOIUT B MPEIMETHYIO
obmacte «MaremaThka M HMH(OpMaTHKa» M SBIAETCS 00s3aTeabHBIM A u3ydeHus. B 5-9
KJlaccax y4yeOHbIH mpeamer «MartemaTtukay TpaJulIMOHHO HM3y4aeTcsl B paMKax CIEAYIOLIUX
y4eOHBIX KypcoB: B 5-6 kiaccax — Kypca «Marematuka», B 7-9 kiaccax — KypcoB «Airedpa»
(BKJIIOYAsl 3JEMEHThl CTAaTUCTUKU W TeopuHu BeposTHocTel) u «['eomerpusi». Hacrosmieit
POTPaMMOil BBOAUTCS CAMOCTOSITENIbHBIN YUeOHBIN Kypc «BeposSTHOCTb U CTaTUCTHKAY.

Hacrosmeit mporpamMMoil mpenycMaTpuBaeTcsl BblAEJEHHE B Y4eOHOM IUIaHE Ha
U3y4yeHHe MaTeMaTHKH B 5—6 Kiaccax 5 yuyeOHBIX YacoB B HEJENIO B TEUCHHME KaXJOro roja



oOyueHwus, B 7-9 kiaccax 6 ydeOHBIX YaCOB B HEJIENIO B T€UCHUE KAXJIOT0 rojia 00ydeHusl, BCEro
952 y4ueOHBIX Haca.

HN3menenuss nporpamMmmsbl B 5—-9 kiaccax

Mamemamuxa ¢ 5 u 6 knaccax

B o03HaKOMHTENBHOM IUIAHE PEKOMEHIYyETCs H3y4daTh cleayroomue Tembsl: «PuMckas
HyMmepauus», «PaBuble ¢urype», «ummnap, konyc, map», «Kyo», «lIpsmoyroabHbIit
napauienenuneny», «llepemerienre o KOOpAMHATHON MpsAMOW», «Moxynp unucna», «Huciosele
npoMexyTkn»;  «Macmrtab»  (u3ywaercss B Kypce  «[eorpadusn);  «M3o00paxkenue
reoMeTpuueckux (GUryp Ha HEIMHOBAaHHOM Oymare ¢ HCHOJb30BaHMEM LUPKYIS, JIMHEHKH,
YIrOJbHUKA, TpaHcnoptupa», «JlmuHa okpyxHocTH», «Ilmomans kpyray», «llapamnenbusie
npsmMeie», «llepneHaukynsapHble npsMbie», «OceBas U LEHTpaldbHas CUMMETpUN» (M3ydyaeTcs B
Kypce reomerpum); «beckoHeuHble TEepHOAMYECKHE JAECATHYHbIE ApoOu. JlecsaTuuHoe
pUOJIKEeHHE OOBIKHOBEHHOM IpoOM» (M3ydaeTcsi B Kypce anreopsl).

CnenyeT yMEHbIINTh KOJIMYECTBO YaCOB HA ClEAyolue TeMbl: «PelieHne Jorudeckuil
3ajau», «/lnuHa otpeskay, «lllkanb», «PacnpenenuTenbHbIl 3aKOH YMHOMKEHUS», «3alucCh
NpOM3BEACHUSI C OYKBEHHBIMH MHOXUTeNnsiMU», «lloctpoenne koHpurypamuii u3 wyacrei
OpSAMOM, OKPYKHOCTM Ha HEJIMHOBAaHHOM W KieTryaToil Oymare», «Jleaurenu u KpaTHbIE.
[Mpuznaku penumoctn», «Hambompmmii oOmmid nenuTenb M HaUMEHbIIee o0Iee KpaTHOoe.
Jemumocts CyMMBl M mpou3BefeHus». «lIpuBeneHue apoOM K HOBOMY 3HAMEHATEIIO»,
«HaxoxaeHue 4acTu LEenoro U LEJoro mo ero yactu». «OKpyrieHue AECSITUYHBIX IpoOeii».
«Pemenne 3amau mepebOpoM BceX BO3MOXHBIX BapHaHTOB». «CocTaBiieHHE OYKBEHHBIX
BBIPQXEHUM 10 YCJIOBMIO 3adauu». BpicBoOOAMBIIMECS dYachl MOXHO HCIOJb30BaThb Ha
HOBTOpEHME (B Havaje M KOHIE y4eOHOro rojia), Ha 3ydyeHue Hauboliee TPYAHbIX U 3HAUUMBIX
TeM: B V Kjacce — Ha pELIEHUE YypaBHEHWi, NMpUBEIAEHHE IpOOM K HOBOMY 3HaMEHATello,
YMHOXXEHUE U JEJICHHE JECSITUYHBIX JApoOel, n3MepeHue yrioB; B VI kmacce — nedcTBus C
IIOJIOKUTEIBHBIMYA ¥ OTPULIATEIIBHBIMYA YHCIAMHU, PELICHUE YPABHEHUH, CII0KEHUE U BBIYUTAHUE
quceN, COAEpXKALIMX LeNyl0 U APOOHYI0 4acTh, HA YMHOXKEHHE U JieJeHHE OOBIKHOBEHHBIX
TpoOeH.

Anzeopa

B o3HakoMuTEIBPHOM IUIAHE  PEKOMEHIYETCS  M3y4aTb  CICAYIOUIME  TEMBI:
«MppaunroHanbHble uncna. JlelicTBurenbHble uyncia», «CpaBHEHUE [IEHCTBUTENBHBIX YHCED,
apumeTuyecKkue JEHCTBUS C JIEHCTBUTENBbHBIMU yHuciaMny, «HaxoxaeHue npuOIMKEHHBIX
3HAYCHUI KBaJApaTHOro KopHm», «Teopema Bueray, «PeneHns ypaBHEHUN TPETbEN U YETBEPTOU

CTeleHell pa3IoKeHneM Ha MHOXKUTETH», «DyHkims y =vX u ee rpaduk», «Ilorpemsocts u
TOYHOCTh TPUOIKEHUs», «HeTHble U HedeTHble QyHKIUNY, «DyHKIUS y=X"», «DYyHKIHA Y=
ax’, ee rpaduk u ceoiicrsa. ['paduku GyHKImHA y= ax” + n u y=a(x-m)°, «YpaBHEHHE C JBYMS
HNepeMEeHHbBIMH U ero rpadux», «['paduueckuil crmocod pemeHus CHCTEMbl ypaBHEHUN»,
«M300paxkeHne YJIEHOB apU(PMETUYECKOM U TIeOMETPUYECKOW MpPOTrpeccHil TOYKaMH Ha
KOOPJAMHATHOM IUIOCKOCTHU. JINHENHBIN 1 DKCIIOHEHIUAIbHBINA POCT. CII0KHBIE IPOLIEHTHD.

Cnenyer yMEHBIIUTH KOJMYECTBO 4YacoB Ha u3ydeHHe TeM: «DopMynbi»,
«JlokazarenbcTBO TOXKIECTBY», «JIMHEHHOe ypaBHEHHME C JABYMS HEHM3BECTHBIMM», «I'padux
JUHEHMHOrO0 YypaBHEHMsS C JABYMs IepeMeHHbIMU», «['paduueckoe pemieHHe JIHHEWHBIX
YpaBHEHMI U CUCTEM JIMHEWHBIX ypaBHEHHI», «CBOICTBA KBaApaTHUHON (DYHKIIUN.

BricBoOoaMBIIMECS Yachl PEKOMEHIYETCsl HMCIOJb30BaTh: AJIs Jiydliedl MmpopaboTKu
HanOonee BaXHBIX TeM Kypca: «PemieHne ypaBHeHMi», «PelieHue cucTeM YpaBHEHUI,
«CoBMecTHbIE AeHcTBUS ¢ Opobsimuy, «lIpuMeHeHrne cBONCTB apu(pMETHUECKOr0 KBaJpaTHOTO
KOpHS1»;, Ha TIIOBTOPEHME, pELIeHHe 3ajad, NpeoOpa3oBaHuE BBIPAXKEHUH, a TaKke Ha
3aKpEIJICHUE U3YYEHHOIO MaTeprana.

TI'eomempus



Crnenyer OCHOBHOE BHUMAaHUE YACIUTh NIPAKTUUECKONW HAIPABIECHHOCTU Kypca, UCKIIOUHB
W YIOPOCTHB HaumOOJIee CIIOXKHBIM JUIsi BOCHPHUATHSA TeopeTudeckuid matepuan. Ha ypokax
reoMeTpur HeOOXOMMO MAaKCHUMAIBbHO HCIIOJIb30BaTh HATIISIHBIE CPEICTBA O0y4YeHHs, OOJbIIe
IPOBOJUTH MPAKTHUUYECKUX PAa0OT ¢ ydaluMucs, pemars 3agadd. CTpOUTh pelIeHne 3aaad npu
MOCTOSTHHOM OOpaIleHNH K HArJISTHOCTH — PUCYHKAM M YepTEKaM.

O3HaKOMHUTENBHO AaTh TeMBL: «TeopeMbl 1 10Ka3aTenbCTBO. AKCHOMBI», «Jl0Ka3aTeIbCTBO
OT IPOTUBHOTO», «CyIIeCTBOBAaHNE M €IUHCTBEHHOCTh IEPIEHAUKYJApa K MpsaMoil», «Metox
TEOMETPUUYECKUX MecT», «Meron ynsoeHuss menuanel», «Teopema Q@aieca u Teopema o
IIPONOPLUUOHAIBHBIX OTpE3KaAx», «dentp Mmacc TPEYTOJIbHUKAY, «3MeHeHue
TPUTOHOMETPUUYECKUX (DYHKIMH NPH BO3pACTaHUU yriia», «DopMyiibl UIsl painyCOB BIIMCAaHHbBIX
U OIMCAaHHBIX OKPYKHOCTEH IIPaBUIIBHBIX MHOIOYTOJIBHUKOBY», «YPaBHEHHE MPSIMOW»,
«/IBmxenune», «CBOMCTBa ABMKEHUA», «TeopeMa 0 IPOU3BENEHUN OTPE3KOB XOPJ, TEOPEMBI O
IIPOU3BEICHUN OTPE3KOB CEKYIIUX, TEOPEMA O KBaJApaTe KacaTeIbHOW.

Crnenyer yMEHbIIUTh KOJMYECTBO YAacOoB Ha u3ydeHHE TeM: «CHMMETpUYHBbIE (HUIYpHI.
OcHoBHBIE CBOMCTBAa OCeBOW cuMMeTpumn», «lleHTpanbHas cummerpus», «llapannenbHblil
nepeHocy, «IloBopor», «IIpeobpazoBanue nogobus. Ilogob6ue COOTBETCTBEHHBIX JIEMEHTOBY,
«OCHOBHBIE 33Jlaud Ha I[IOCTPOCHHUE C IIOMOIIBIO LMPKYJId M JIMHEHKW», «JleKkapToBbI
KOOPJIMHATBI Ha IUNIOCKOCTHY, «Pelienue TpeyroibHUKoBY, «Ilonobue gurypy.

BricBoOOAMBIIIMECS YAaChl UCTIONIB30BATh HA PELLICHUE 331a4 U [IOBTOPEHUE.

Bepoamnocmb u cmamucmuka

B cBs3u ¢ TeM, 4TO JaHHBIN KypC BbI3bIBAET HAaUOOJIBIINE CIOKHOCTH JUIsl 00yUYarOLUXCs
¢ 3IIP, cBsi3aHHBIE CO CHMIKEHHBIM YPOBHEM Pa3BUTHs CIOBECHO-JIOTMYECKOIO MBILICHHUS, €r0
U3YYEHUE JOJKHO CTPOUTHCA Ha 0a30BOM YpOBHE M JOCTYIIHOM JJIsi YYEHMKOB Marepuale.
OcHOBHOE BHUMAaHME CIENYET YAEIUTh pa3feslaM, CBA3AHHBIMU C IIOBTOPEHHEM IIPONIEHHOIO
MaTepuala, YBEIWYUTb KOJUYECTBO YIPAKHEHUM W 3aJaHHUM, CBS3aHHBIX C IIPAKTUYECKON
JeSITeIbHOCTBIO 00YYaOLIHXCS.

Heo0xonuMo mepecMOTpeTh cozep)kaHhe TEOPETHUECKOTOo MaTephalla U XapakTep ero
U3JIOKEHUS: TEOPETUYECKUM MarTepual MpEeNoJHOCUTh B IPOLECCE pELIeHUs 3ajad U
BBIMIOJTHEHUS] 3a/laHUil  HarJISIIHO-IIPAKTUYECKOTrO  XapakTepa; He TpeOoBaTh BbIBOAA U
3alIOMMHAHUS CIOXKHBIX (OpMyJ, peleHHs HeCTaHAAPTHBIX, TPYILOEMKHUX 3aiaHuil. Psaa tem
clenyeT u3y4aTb B O3HAKOMHUTEIIHOM IUIaHE.

[Tporpamma mpemocraBiseT aBTOpy paboueil mporpammsl cBOOOTy B paclpeesieHHN
MmarepHaia 1o TpuMmecTpaM. PacmpeneneHue BpeMEHH Ha W3yd€HHE TE€M B TE€UYEeHUE y4eOHOro
rofa CaMOCTOSATENBHO OmpesaenseTcs o0pa30BaTeNbHON OpraHm3alell M 3aBUCHT OT
ocobenHocTei rpymnmel ooyuatormxcs ¢ 3[IP u ux ocoObix 06pazoBaTenbHBIX MOTPEOHOCTEH.

Buaer  peareqabHoctn  o0y4yarommxcess ¢ 3IIP, oOycioBieHHbIe  0COOBIMH
o0pa3oBaTe/IbHbIMM MNOTPEOHOCTSIMH M o0eclieYMBAKIIHE OCMBICIEHHOE OCBOEHHE
coaep:xkaHuM 00pa3oBaHus Mo npeamery «MaremaTuka»

Conepxanne BUIOB jAesTenbHOCcTH oOydaromuxcst ¢ 3IIP ompenensiercss ux ocoObIMu
oOpa3zoBatenbHbIME TOTpeOHOCTAMU. [ToMumo mmpoko ucnonbzyeMsrx B OOIT OO0 o6mux amns
BCEX OOYYArOMINXCSI BUAOB JIEATEILHOCTH CIEAYET YCHINTH BUABI ACATEIHHOCTH CIICIIM(PUIHBIC
JUISE JTaHHOW KaTeropuu JAeTel, OOeCHeuMBarolIhe OCMBICICHHOE OCBOEHHUE COJEpIKaHUS
00pa3zoBaHMs MO MPEAMETY: YCUIIEHUE TTPEIMETHO-TIPAKTHYECKON IEATeTHOCTH C aKTUBH3AIUEH
CEHCOPHBIX CHCTEM; YEpeJIOBAHHE BHAOB JEATEIBHOCTH, 3aJCUCTBYIOIIMX pPa3IU4HbIC
CEHCOPHBIE CHCTEMBI; OCBOEHUE MaTepHaia ¢ OIIOPOH Ha alTOPUTM; «ITOIIArOBOCTh» B U3YUECHUH
MaTepuaia; UCIOJIb30BaHHUE JOMOIHUTEIBHON BU3YaJbHON OMOPHI (CXEMBI, IIa0IOHBI, OTIOPHBIE
TaOHIIBI); PEUYEBOM OTUET O MPOIIECCe M Pe3yIbTaTe NEATeIbHOCTH; BHIMOJHEHNE CTIICIIUATBHBIX
3a/laHui, 00eCTIeYNBAIONINX KOPPEKIUI0 PETYISALUNA y4eOHO-TI03HABATENbHON NESTEIbHOCTH U
KOHTPOJIb COOCTBEHHOTO pe3yJIbTaTa.



Temarnueckas u TepMuHoOIOrnyeckas jekcuka coorsercrsyer OOIT OOO.

st obyuaromuxcst ¢ 3[1P cymecTBeHHBIM SBISIIOTCS MPUEMBI PAOOTHI C JIEKCUYECKHM
MaTepuaioM 1o mnpeamery. llpoBoautcs cnenuanbHas paboTa 1O BBEICHUIO B AKTHBHBIN
CJIOBaph OOYYaIOIIUXCsl COOTBETCTBYIOLIEH TEPMHUHOJOTHH. V3yyaemble TEpMUHBI BBOJSTCS Ha
MIOJIICEHCOPHON OCHOBE, 00s3aTenbHa BHU3YyalbHas MOJACP)KKA, AITOPUTMBI pabOTHl €
oTpeziesIieHuEM, OITOPHBIE CXEMBbI JJIsl aKTyallu3allii TePMUHOJIOTHH.

MecTo yuyeOHOTro npeamera «MareMaTuKa» B y4eOHOM IJIaHe

B cootBerctBHM ¢ Denepa’bHBIM TOCYJApCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM
OCHOBHOI0 001ero obpa3oBaHusi y4eOHbIN npenmer «MaTemaTuka» BXOIAUT B NPEIMETHYIO
obmacte «MaremaTnka ¥ HMH(OpMATHKa» M SIBIACTCS O0s3aTeIbHBIM s H3ydeHus. B 5-9
KJjaccax ydeOHbIM mpeamer «MaTemaTuka» TPaJULMOHHO HM3y4aeTcss B paMKaxX CIEAYIOLIUX
yueOHBIX KypcoB: B 5-6 kinaccax — Kypca «MaremaTuka», B 7-9 kiaccax — KypcoB «AureOpa»
(BKJItOUasi 3JIEMEHTBl CTATUCTUKM U TeOopuHM BeposiTHocTe) u «l'eomerpusi». Hacrosmeit
IPOTPaMMOil BBOAUTCS CAMOCTOSITENbHBIN Y4eOHBIN Kypc «BeposTHOCTh U CTATUCTHKAY.

Hacrosme#t nporpamMMoil mpeaycMmarpuBaercsi BblelieHME B y4eOHOM IIJJaHE Ha
U3Yy4YE€HHE MAaTeMaTUKH B 5—06 Kiaccax 5 y4eOHbIX 4acoOB B HENEII0 B TEUEHHE KaKJOro roja
o0yueHus, B 7-9 kiaccax 6 ydeOHBIX YaCOB B HEJIENIO B T€UEHUE KAXX0T0 rofia 00y4eHusi, BCEro
952 y4eOHBIX Haca.

Conepxxanue yueOHoro mnpeamera «MaremaTuka», npejacraBieHHoe B IlpumepHoii
paboueii mporpamme, cooTBeTcTBYyeT PI'OC OOO, OCHOBHOW 00pa30BaATEIBHONW MPOTPaMMeE
OCHOBHOro oouiero obpa3zoBanus, [IpuMepHOH ajanTUPOBaHHON OCHOBHOI 00pa30BaTENbHOM
nporpaMMe OCHOBHOTO 00miero oOpa3oBaHHs OOY4YalOMIMXCS C 3aJEPKKOH IMCUXUYECKOTO
pa3BUTHSL.

TemaTnueckoe IUTAaHUPOBaHHE YYEOHBIX KYpPCOB M PEKOMEHIYEMOE pacIpeesieHue
y4eOHOT0 BPEMEHU Ul M3y4eHMs OTAEIbHBIX TE€M, MPEJUIOKEHHbIE B HACTOSIIEH Mporpamme,
HaJI0 paccMaTpUBaTh KaK MPUMEPHBIE OPUEHTHUPHI B IOMOLIb COCTABUTENIO0 aBTOPCKON padboyeit
OporpaMMbl M TPEXIE BCEro Yy4YyuTenao. ABTOp pabouell MporpamMmbl BIIpaBe YBEIUYUTh
NPEJIOKEHHOE YMCIO YYeOHBIX 4acoB Ha TeMbl, TpeOyromue Oosee ATUTENbHOIO HU3yYeHHS
oOyyatomumucst ¢ 3I[IP, mnM yMEeHbUIMTH KOJMYECTBO 4YacoB Ha TEMbl, M3ydaeMble Ha
03HAKOMUTENILHOM ypoBHE. JlOMyCTUMO TakKe JIOKaJbHOE IepepaclpesiefieHue U IepecTaHOBKa
AJIEMEHTOB COJIEpKaHUs BHYTPM J@aHHOrO Kiacca. KoiauuecTBO MpPOBEpPOYHBIX paboT
(TeMaTU4eCcKUil ¥ UTOrOBBI KOHTPOJb KaueCcTBa YCBOEHHUS Y4eOHOro maTepuana) U UX THUIl
(camocTosTENbHBIE U KOHTPOJIbHBIE paOOThI, TECTBI) OCTAIOTCS HA YCMOTpEHUE yuuTens. Takxke
YUUTENNb BIPABE YBEIUYUTh WJIM YMEHBIINUThH YUCIIO YYEOHBIX 4acOB, OTBEIEHHBIX B [IpuMepHOit
paboueil mporpamme Ha 0000IIeHHE, MOBTOPEHHE, CUCTEMATU3ALMIO0 3HAHUH OOydJarolIuxcs.
EnvHCTBEHHBIM, HO MPUHIMIIUAIBLHO BaKHBIM KPUTEPUEM, SIBISETCS TOCTHXKEHUE PE3YJbTaTOB
00y4yeHHMs], yKa3aHHbIX B HACTOALIECH ITporpamMmme.

esn u3yyenusi yueOHOro Kypca

AnreOpa sBisieTcss OJHUM M3 OMOPHBIX KYpCOB OCHOBHOHM MIKONBI: OHA OOecredynBacT
W3y4eHUe APYTuX JUCIHUIUIMH, KaK €CTECTBEHHOHAYYHOTO, TaK M TYMaHHUTapHOTO ITUKIIOB, €&
OCBOEHHE HEOOXOAMMO ISl TIPOIOJKEHUsT 00pa30BaHUS U B MOBCEIHEBHOM kU3HU. Pa3BuTue y
00yJaronmuxcsi HAy4YHBIX TPEACTABICHUH O TMPOUCXOXKICHUU W CYIIHOCTH alreOpandecKux
abcTpakiui, croco0e OTpaKeHHsI MaTeMaTHUYeCKONH HAYKOU SBIEHUN U MPOIECCOB B MPUPOAE U
oO1ecTBe, poM MaTeMaTHYECKOrO0 MOJEIUPOBAHUS B HAyYHOM TIO3HAHUW W B TPAKTHKE
croco6cTByeT (hOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS U KAUE€CTB MBIIICHUS, HEOOXOTUMBIX
JUIS ajanTaiuyd B COBpeMEHHOM IudpoBoM obmiecTBe. M3ydeHue anreOpsl €CTECTBEHHBIM
o0pa3om obecrieunBaeT pa3BUTHE YMEHUSI HA0JII01aTh, CPAaBHUBATh, HAXOAUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBIIIIEHUS, CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOH



NeMcTBUSL U BBIBOJBI, (POPMYIHPOBATH yTBepkIAeHU. OCBOCHUE Kypca anreOpsl oOecrieynBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYy4YaloluXcs: OHM HCHOJb3YIOT JENYKTUBHBIE U
UHIYKTHBHBIE PACCyXACHUs, 0000IIeHne M KOHKPETU3alUIo, abCTparupoBaHWE W aHAJIOTHUIO.
OOyuenue anreOpe MpeanonaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTENBHON NeATeIbHOCTH
00y4aromuxcsi, IOITOMY CaMOCTOSITEIIbHOE PEUICHHE 337a4 €CTECTBEHHBIM 00pa30M SIBIISETCS
peanuzanuen AesiTebHOCTHOTO MPUHIUIIA O0ydYEeHHUSI.

B crpykrype mporpammbel yuyeOHOro Kypca «AnreOpa» OCHOBHOHM IIKOJBI OCHOBHOE
MECTO 3aHHMAIOT  COJEPKATEIbHO-METOAMYECKUE JIMHUM: «Yucia W BBIYHMCICHUSY;
«Anrebpanyueckue BBIpAKEHU»; «YPaBHEHUS U HepaBeHCTBay; «DyHkiumy. Kaxnas u3 stux
COJIEPKATEIbHO-METOANYECKUX JINHUKA Pa3BUBACTCS HA MPOTSKEHUU TPEX JIET U3y4EHHUs Kypca,
€CTECTBEHHBIM 00pa3oM IMEperieTasch W B3aUMOJICHCTBYS C IPYrMMHU €ro JuHusMH. B xone
U3YYEHHUS Kypca 00ydaroluMCs IPUXOAUTCS JIOTUYECKH PaCCyKIaTh, HCIOIb30BaTh TEOPETUKO-
MHOXECTBEHHBIN S3bIK. B CBSI3M € 3TUM 1€1eco00pa3HO BKIIOYUTH B MPOTPaMMYy HEKOTOPBIE
OCHOBBI JIOTUKH, MPOHU3BIBAIOIINE BCE OCHOBHBIC pa3zelibl MaTeMaTH4YeCKOro oOpa3oBaHUs U
CHOCOOCTBYIOIIME OBJAJACHUIO OOYYAIONIMMKCS OCHOB YHHBEPCAJIHHOTO MAaTEMaTUYeCKOTrO
sa3pika. Takum 00pa3oM, MOXXHO YTBEpXKIaTh, 4YTO COAEPKATENBHOM U CTPYKTYpPHOMH
0COOEHHOCTBIO Kypca «Aredpay SBISETCS €ro HHTETPUPOBAHHBIN XapaKTep.

Conepxxanne nauHUM «Yuciia M BBIYMCICHUS» CIYKUT OCHOBOM ISl JalbHEHIIEro
U3y4eHHs] MaTeMaTHKH, CIIOCOOCTBYET PAa3BUTHIO Y OOYYarOIIMXCS JIOTUYECKOTO MBIIUICHUS,
(GbOpMHUPOBAHUIO YMEHHUSI TMOJI30BATHCA AITOPUTMAMH, a TAKKe MPUOOPETECHUIO MPAKTUYECKUX
HABbIKOB, HEOOXO/MMBIX JJI MOBCEIHEBHOM KM3HU. Pa3BUTHE MOHSATHUS O YMCIIE B OCHOBHOM
IIKOJIE CBSI3aHO C pAlMOHAIBHBIMH U HMPPALMOHAIBHBIMU YHUCIaMU, (OPMUPOBAHUEM
IIPEJICTABICHUN O IEHCTBUTEIILHOM YHCIIe. 3aBEPIICHNE OCBOECHUS YMCIOBOM JIMHUUA OTHECEHO K
cTapuieMy 3BeHY OOIIero 0Opa3oBaHusl.

Conepxkanue JABYX anreOpanyecKux JIMHUA — «AJNTeOpanyecKkre BBIPAKECHUS» H
«YpaBHEHUSI M  HEpaBEHCTBa»  CHOCOOCTBYeT  (QOopMHUpOBaHUIO y  OOydaromIUXCs
MaTeMaTUYEeCKOIo amnnapara, HEOOXOJMMOIOo Jisi pELIeHHs 3aJad MaTeMaTUKH, CMEXHBIX
MPEeIMETOB M MPAKTUKO-OPHUEHTUPOBAHHBIX 3a7ad. B OCHOBHOI IIKoje y4dyeOHBI MaTepuan
TPYNIUPYETCS BOKPYT pPAllMOHAIBHBIX BbIpakeHUM. AureOpa JI€MOHCTpUPYET 3HAUYEHUE
MaTEMaTUKU KaK sI3bIKa JJI [TOCTPOCHMSI MATEMaTUYECKUX MOJEINIEH, ONHCAaHUS IPOLECCOB H
ABJICHUN peallbHOTO Mupa. B 3amaunm oOydeHust anredbpe BXOAAT TaKKe JajbHeillee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUIEHUS,, HEOO0XOAMMOro, B YaCTHOCTH, Ui OCBOEHHUS Kypca
uHpOpMaTUKH, ¥ OBJIAJCHHE HABBIKAMH JCHYKTUBHBIX paccyxneHuil. I[IpeoOpasoBanue
CHUMBOJBHBIX (OPM BHOCHUT CBOM crHeuuduyeckuid BKJIAJ B pa3BUTHE BOOOPAXKEHMS,
CIIOCOOHOCTEHN K MaTeMAaTUYECKOMY TBOPYECTBY.

Conepxanve  (GYHKIMOHATIBHO-TpAQUUECKOW JIMHUM  HAIeNeHO Ha  IOJy4eHue
IIKOJTbHUKAMH 3HAHUHM O (PYHKIMAX KaK BOKHEUIEH MaTeMaTHYECKON MOJEIH ISl ONMCAHUS U
UCCIIEIOBaHMsI pa3HO-00pa3HBIX MPOLECCOB U ABJICHUN B MpHpoJie U obmiecTBe. M3ydeHue 3Toro
MaTepuaia CHOCOOCTBYET pPa3BUTHIO Yy OOy4YalOIIMXCS YMEHHUS HCIOJIb30BaTh pPa3IUYHBIC
BbIpa3UTENbHbIE CPEACTBA S3bIKA MAaTEMaTHKU — CIIOBECHbIE, CUMBOJIMYECKUE, rpaduyeckue,
BHOCHT BKJIaJ] B (hOpPMHUPOBAHHUE NPEJICTABICHUNA O POJIM MAaTEMATUKH B Pa3BUTHH LUBUIN3ALUU
U KYJIbTYpHI.

MecTto yueOHOro Kypca B y4eOHOM ILJIaHE

CormacHo ydeOHOMY TUTaHy B 7-9 Kjaccax H3ydaeTrcs y4deOHBIM Kypc «Amnredpay,
KOTOPBI BKIIIOYAET CIEAYIONINE OCHOBHBIE pa3lenbl coiepxaHus: «Uuciaa U BBIUUCICHUSY,
«AnredpanydecKue BRIPAKEHHS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKIIUNY.

VYueOHbIIl TIIaH HAa KM3ydeHue anreOpbl B 7-9 kilaccax OTBOAUT HEe MeHee 3 yueOHBIX
YacoB B HEJEIIO B TEUCHHE KaXKIIOTO rofa oOydeHHs, BCETro 3a TpH roja oOydeHHsl — He MeHee
306 y4eOHBIX 4acoB.



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

Yucia ¥ BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, NIEPEXO] OT OAHOW (hopMBbI 3amucu
npobeit k apyroil. IloHATue palMOHaNBHOIO 4YHUCHA, 3alUCh, CPaBHEHHE,
yHOPSA0YMBAaHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JEHCTBUS €
palMOHAJIBHBIMA YMClIaMU. Pemenne 3axad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[I0Ka3aTeJIEM: OINpeEeNIeHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIPENEICHMs], 3auch 0oabpIIMX yucen. [IpoueHTsl, 3anuce
IPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 3a/layu Ha
IIPOLIEHTHI, PEIICHHE 3a7a4 U3 PEaTbHON IIPAKTHKHU.

[IpuMeHeHNE TPU3HAKOB  JACIUMMOCTH, pA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae mpsiMas U oOparHas
IPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUA C IIEPEMEHHOU. JlommyCcTUMBIE
3Ha4YeHUA NepeMeHHbIX. [IpencraBiaenue 3aBUCUMOCTH MEK1y BEJIMUMHAMU B BUJIE
¢dbopmyibl. Beruucnenus no gpopmynam. [lpeodbpazoBanne OyKBEHHBIX BbIpaXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPDAXEHHUS, NpaBWiIa MpeoOpa3oBaHUsl CyMM U
MPOU3BEEHUH, PAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClaraeMbIX.

CBoJiCcTBa CTENEHH C HATypaJIbHBIM OKA3aTEJIEM.

OpHounensl 1 MHOrouneHsl. CteneHb MHorousneHa. Cio)xeHne, BbIYMTaHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBaaparoB. Paznoxenue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, MpaBuia MpeoOpa3oBaHUs YypaBHEHUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIIO KOPHEW JIMHEHHOIO
YPaBHEHUS, pEIIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a71a4u. Perenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPaBHEHUM.

JluneiiHoe ypaBHEHHE C JABYMsS NMEpPEeMEHHbIMU U ero rpaduk. Cucrema IByX
JVHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMHU. PermeHue cucrem ypaBHEHUU
CrocoOOM MOACTaHOBKHU. IIpuMepbl pelieHusi TEKCTOBBIX 3aJad C MOMOIIBIO
CUCTEM YPaBHECHUM.

DyHKIUU



Koopaunara Touku Ha npssMou. UnciioBble NPOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpssimoyrosibHast cucteMa koopauHat, ocu Ox u Oy. Alcuucca U opauHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTedd. I[lonstue ¢ynkuun. I['paduk
¢bynkun. CroiictBa pynkuwmii. Jluneitnas gpynkuus, e€ rpaduk. ['padux dpynkimm
y = [x|. I'paduueckoe pelneHne JIUHEHHBIX ypPAaBHEHHH M CHUCTEM JHHEWHBIX
YPaBHCHUU.

8 KUIACC

Yucia ¥ BbIYMCICHUS

KBagparHbeiii kopeHb W3 uncia. [loHsATHEe 00 HppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUS HppalMOHAIBHBIX yucen. CBolcTBa apu(pMETUYECKHUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K IPE0OPa30BaHUIO YHUCIOBBIX BhIPAXKEHUN
Y BBIYUCIICHUAM. [[eiCTBUTEIIbHBIC YUCIIA.

CrerneHb ¢ LeabIM IMOKa3aTeneM U €€ cBoricTa. CTaHmapTHas 3alKCh YNCIA.

AnreOpanyeckre BhIpaXeHUSAJIreOpandeckne BbIpaKeHu sl

KBampaTHblii  TpEXwieH, pas3loKEHHE KBAJPAaTHOIO TpPEXWIEHA HA
MHOKHUTEJIN.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckoll JpoOu.
CrnoxxeHue, BbIUMTAHUE, YMHOXEHHE, JEJCHHE anreopandyeckux JapoOei.
PanmonanbeHble BEIpaKEHUS U UX peoOpa3zoBaHUeE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHMS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJAPATHOTO YpaBHEHUS.
Teopema Buera. Penienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiime qpoOHO-palMOHAIbHBIE YPABHEHMUS.

['padrueckas mHTEpnperaurs ypaBHEHUN C ByMs MIEPEMEHHBIMU U CHCTEM
JUHEWHBIX YpAaBHEHHW C JBYMsS IIepeMEHHbIMM. lIpumepnl pemeHus cuctem
HEJIMHEWHBIX YPABHEHUN C IBYMs IIEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3aj1a4 alredpandeckum crnocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OIHOW IIEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJJHOM NTEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue @ynkuuu. OOnacTh oOmpeAeNeHus W MHOXECTBO 3HAYCHHI
dbynakuun. CriocoOb! 3a1anust PyHKITUH.

I'padux dynaxkumn. YUrenne cpoiictB ¢yHKuuu mno e€ rpaduxy. [Ipumeps
rpadukoB GYHKIHHA, OTPAXKAIOIMINUX PEATbHBIE MPOIECCHI.



OyHKIMY, OMUCHIBAIOIIAE TPSIMYI0 H OOpaTHYI MPOMOPIHOHATLHBIC
3aBHCHMOCTH, HX rpadukn. OyHKIHK y = x2, y = x3, y = \x, y=|x|. I'padugeckoe
pelIECHNE YPaBHEHUI U CUCTEM YPaBHEHUI.

9 KIIACC

Yucsia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBbIE U OCECKOHEUHBIC
JeCATUYHBIE ApoOr. MHOXKECTBO AEMUCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JEeHCTBUA C
JNEWCTBUTEIbHBIMU YUCIIAMHU.

Pasmeppl OOBEKTOB OKPYXKAIOLIETO MHpa, JJIUTEIBHOCTh MPOIECCOB B
OKpPY’KaroIeM MHUpE.

[Tpubnnk€HHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIJIeHHEe
yucen. [[puknaka u onieHka pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHUs U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. Penienne ypaBHEHUN, CBOISIUMXCA K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemeHuss ypaBHEHUN TPETheW M YETBEPTOU
CTEIICHEN Pa3I0KEHUEM Ha MHOKUTEIH.

Pemenne npoOHO-pallMOHaNbHBIX ypaBHEHUH. PelieHne TEKCTOBBIX 3ajad
aNredpandyeckKuM METOJIOM.

VYpaBHeHuEe ¢ AByMSl NEPEMEHHBIMU M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. Pellienne cucTteM 1ByX ypaBHEHHU,
OJIHO U3 KOTOPHIX JHHEHHOE, a Japyroe — BTOopoil creneHu. ['paduueckas
WHTEPIIPETaLNs] CUCTEMBI YPABHEHUHN C IBYMsI [IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3aj1a4u alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW IEpeMEeHHOMU. Pemenue cucrem
JVMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpartHeie HepaBeHCTBaA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

OyHKIMNPYHKIUA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabomna, kKoopauHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHUH MTAPaA0OJIBI.

I'paduxn pyrximit: y =kx, y =kx + b, y =k/x, y = x3, y =Vx, y = |x| , u ux
CBONCTBA.



Yucnosele  moCHeAOBaTEIbHOCTUYHCIOBBIE  MOCIEA0BATENbHOCTH M
Mporpeccun

[loHsAiTHE YHCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHHME IIOCIEN0BATEIBHOCTH
peKkyppeHTHOI popMyoit u hopmysiol n-ro dieHa.

Apudmernueckass U reoMeTrpuueckas nporpeccuu. PopMyibl n-ro 4ieHa
apu(MeTHIeCKo U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MIEPBBIX 71 UJICHOB.

N300paxeHne 4YIE€HOB apuUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMHM Ha KOOPJAMHATHOW IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIMAIBHBIN POCT.
CnoxHBIE TIPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKkTepU3yIOTC:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K IMPOLNUIOMY W  HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTH)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTHYECKOM IIKOJbI, K HMCIOJb30BAHUIO 3THUX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCTIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K O0CYKICHHUIO 3THUECKUX NPOOJIeM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHHEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXHOCTU MaTEMaTUYECKOTO
o0pa30BaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEIMHOM MNpodeccHOHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTH4eCcKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PEUICHHH, pacCyXIE€HUN, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O NMMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI UelIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKu Kak cdepbl UelI0BEYECKOi
NEATEIbHOCTH, 3TANoB €€ pa3BUTUSA W 3HAYMMOCTH JJIA Pa3BUTUS LMBHIM3ALIH,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMH HCCIIE0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO TPUMEHATH MAaTEMaTUYECKWE 3HAHHUS B HMHTEpPECax CBOETO
30pOBBS, BEJIEHUS  370pOBOro  obOpa3a KHU3HM  (300pOBOE  IMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM W OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TaKOI'o )K€ IpaBa JAPYroro 4eJoBeKa;

7) 3koJ1I0rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTH4YE€CKUX 3HAHUM JJIs pelIeHMs 3a1a4
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM MX BO3MOJKHBIX IIOCJHEACTBUI IJIs1 OKPYXKAIOIIEH Cpeabl, OCO3HAHUEM
rJ100abHOTO XapaKTepa IKOJOTUIECKUX MPOOJIEM U MyTel UX PeIIeHuUs;

8) aganTanusi K M3MEHAIMUMCS YCJOBHAM CONMAJIBHOM U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOAEH, MpUOOpeTaTb B COBMECTHOM JAESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBIO B (OPMHUPOBAHMU HOBBIX 3HAHWW, B TOM YHUCIE
(bopMyIMpOBaTh UAECH, MOHITHS, TUIIOTE3bl 00 OOBEKTAX U SBJICHUAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIHUHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (OPMYIHpPOBATH M OLEHUBATh PUCKU U
MOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

ba3zoBble 1ornueckue aAefcTBu:

e BBIABISITh U XapaKTEPHU30BaATh CYIIECCTBCHHBIE MPU3HAKA MAaTEMAaTHYECKHUX
OOBEKTOB, TOHATUH, OTHOUICHUH MEXIY IOHATHIMH, (OPMYIHPOBATH
OTIpEJICTICHUs] ~ MOHSATUW, YCTAHABIMBATh  CYIIECTBECHHBIM  TMPHU3HAK
Kiaccu(ukanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymupoBaTh W MNPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YaCTHhIC W oOIIue,
YCIIOBHBIE;



BBISIBISITH ~ MAaTEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npoTuBopeursi B (akTax, AAaHHBIX, HAOMIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb ~ KPpUTEPUM UL BBISBICHHMS ~ 3aKOHOMEPHOCTEM |
MIPOTUBOPEUHH;

JIeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTUKH, NIEIYKTHBHBIX W
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHH 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOJAUTH CAMOCTOSTENILHO HECIOKHBIE JT0Ka3aTelIbCTBa
MaTeMaThyeckux (akToB, BBICTpaUBaTh APTYMEHTAIIMIO, TPUBOJIUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Croco0 pemeHus y4yeOHOW 3agauyd (CpaBHUBATH HECKOJIBKO
BApUAHTOB peIIeHUs, BHIOMpATh HamboIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOATEIIBHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA:

UCIIONb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNH HHCTPYMEHT MO3HAHUSA,
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTHUBOPEUYUE, MpoOIemMy,
CaMOCTOATENIbHO YCTaHaBJIMBAaTh HCKOMOE U JaHHOE, (OPMHUPOBATH
TUIIOTE3Y, ApTYMEHTUPOBATh CBOIO MO3ULIMIO, MHEHHUE;

IPOBOJAUTH 10 CaMOCTOSITENbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME  TIO  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXy cOOOiM;

CaMOCTOATENFHO (POPMYIUPOBATH OOOOIIEHUS U BBIBOJIBI 10 PE3YJIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBaHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJbTaTOB, BEIBOJIOB U 0000IICHMIA;

POTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TpOIlEcca, a TaKKEe BBIIBUTATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pabora c nundopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W W30BITOYHOCTh HH(OpPMAIMM, HTaHHBIX,
HEOOXOUMBIX JJISl peUIeHU 3a1a4H;

BbIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH
uHGOPMAITUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHUS,

BBIOMpaTh GopMy TpeAcTaBiIeHUS HWHPOpMAIMM H WLIIOCTPUPOBATH
peliaemMble 3aJadyd  CXeMaMH, JuarpaMMamH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTH WHOOpPMAIMU TIO0 KPUTEPHUSM, MPEITIOKEHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTENIBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



BOCIpUHUMATh U (GOPMYyIHPOBAaTh CYXKIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pellIeHus 3a7jaui, KOMMEHTHUPOBATh IOTYYEHHbIN pe3yibTarT;

B X0/ 00CYKIEHU 3a7]aBaTh BOIPOCHI 10 CYILIECTBY 00CYK1a€MOM TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC Ha MIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXKICHHUSAMH JIPYTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOU Gopme popMyaupoBaTh pa3HOIIACUs, CBOM BO3PAKECHMUS;
OPEJICTaBISITh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMSI,  TMPOEKTa,  CAMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3ECHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCIOJb30BaTh  IPEUMyINECTBA  KOMaHIHOM U
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUH Y4YeOHBIX MaTeMaTUYEeCKUX
3ajay;

IPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IIJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM pabOThl, pachpeneisiTbh BUIbI padoT, JAOroBapuBaThCA,
o0Cy>KIaTh IPOLECC U pe3ysIbTaT padboThl, 0000IIATh MHEHHSI HECKOJIBKHX
JIIOJICH;

y4acTBOBaTh B TIPyNmnoBbIX (opmax paboTsl (0OCyXaeHHs, OOMEH
MHEHHUSMH, MO3TOBbIE IITYPMbl M JIpyTU€), BBINOJHATH CBOKO YacThb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMU WIEHAMU KOMaH]Ibl,
OLICHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKaMH B3aUMO/IEHCTBUS.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJIAThH IUJIaH, aJITOPUTM PEILICHUS 3aAaud (WU €ro
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ YU4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMeHTUpPOBATh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BIIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —Iporecca u
pe3yJibTaTa pelICHUsI MaTEMATHYECKOMN 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUHN
3a7a4i, BHOCUTb KOPPEKTHBBI B [ICSITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA ACATEIBHOCTU ITOCTABIECHHOW LEIIH
U YCJIOBUSIM, OOBSICHATh MPUYUHBI JOCTIKEHUS WIM HEJOCTIKECHUS T1EJH,
HaxXOJUTh OIMUOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koHny oOyueHuss B 7 kjacce OOyYarOIIMKCA MOJIYYUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Yuciia 1 BbIYMCICHUS

BreimonusaTe, coderas yCTHbIE M MUCBMEHHBIE TPUEMBI, apuUPMETHUECKHE
JEUCTBHUS C PAalMOHAJIBHBIMU YUCIIAMM.

HaxoauTs 3HaueHMsI YMCIOBBIX BBIPAXKEHUH, MPUMEHSITh pPa3HOOOpa3HbIE
CHOCOObI U MPUEMBI BBIUMCIECHUS 3HAYEHUM APOOHBIX BBIPAXKEHUH, COAEpKAILUX
OOBIKHOBEHHBIE U JIECITHUHBIE TPOOH.

[lepexonuTh OT OnHOM (HOPMBI 3aTUCH YUCEN K APyroi (mpeoOpa3oBBIBATH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUYHYIO IPOOB).

CpaBHUBAaTh U YIOPSI0YMBATH PALIMOHAIIBHBIE YHCTIA.

OKpyIJIsTh YuCa.

BBITTONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLIEHKY 3HAYCHHM
YUCJIOBBIX BBIPAXKCHUI. BBINOIHATE AEUCTBUSA CO CTENEHAMM C HATypaJbHBIMU
MIOKAa3aTeJISIMHU.

[IpumMeHsATh  TpPU3HAKU  JEIMMOCTH, pa3JIOKEHUE HAa  MHOXKUTEIH
HATypaJbHBIX YUCEIL.

PemaTe npakTUKO-OPUEHTHPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, IPONOPLUMOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMH, HHTEPIPETUPOBATH
pe3yNbTaThl PEIIEHUs 3a4a4 ¢ YYETOM OTPaHUYEHHH, CBS3aHHBIX CO CBOMCTBaMU
paccMaTpuBaEMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPAKEHUA

Hcnonp3oBath ainredpanyecKkyr0 TEPMHUHOJIOTMIO U CUMBOJIMKY, IPUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxonuth 3HaueHUs: OYyKBEHHBIX BBIPAXKEHUN NPHU 3aJaHHBIX 3HAYEHUSX
NIEPEMEHHBIX.

BolnonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MIPUBEJCHUEM TTOJIOOHBIX CJIAra€MbIX, PACKPBITUEM CKOOOK.

BBINTONIHATE YyMHOKEHHE OJHOWIEHAa HAa MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CYMMBbI U KBaJpaTa pa3HOCTH.

OCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOMKUTEIM C MOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEro MHOXHUTENs, TPYIIUPOBKU  CIaraéMsiXx,
npUMEHEHHUs (HOPMYI COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3zoBaHUsi MHOTOUYJICHOB ISl PELICHUS Pa3IMYHBIX 3aja4
U3 MAaTEMaTHKHU, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYpPAIbHBIMU I10OKA3aTEIsAMU LIS
npeoOpa3oBaHUs BBIPAKCHHIA.



YpaBHeHMS U HEPaABeHCTBA

Pemware yMHEMHBIE ypaBHEHUS C OJHOM NEPEMEHHOMW, NPUMEHSSA IIPaBHIIA
nepexoaa OT UCXOJIHOIO YPAaBHEHHs K paBHOCHWIBHOMY eMy. IIpoBepsTh, sBasieTcs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METOJIbI IPHU PEIICHUU JIMHEWHBIX YPABHEHHUM U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLNIMXCS PEIIEHHEM JMHEHHOrOo
YPaBHEHHUS C ABYMS IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpadUK JIMHEHWHOTO YpPaBHEHHUS C
JIBYMsI TIEPEMEHHBIMH, TMOJIb3YSICh TpadUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
yYpaBHEHHUSL.

PemaTe cucteMbl 1ByX JIMHEWHBIX YPaBHEHUI ¢ IBYMs IEPEMEHHBIMU, B TOM
qucie rpaduuecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH TIO YCIOBUIO 33Jayd, HWHTEPOPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4y NIOJIyYeHHBIN Pe3yJIbTar.

DOyHKIUU

N300paxaTh Ha KOOPJAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33/ JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, MHTEPBAJIbI, 3aIMCHIBATH YACIOBBIE IPOMEKYTKH Ha
anreOpanyecKoMm si3bIKe.

OtMmeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAHHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnucelBaTh C TOMOUIbIO (QYHKIMA W3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHHE, II€HA, KOJWYECTBO, CTOUMOCTb,
MPOU3BOAUTENILHOCTD, BpeMsl, 00BEM PabOTHI.

Haxonute 3HaueHne PyHKIIMU MO 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cnocod MpEACTaBICHHUS W aHalW3a WHOOpMAaIuHy,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPapUKOB PeaIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOydenuss B 8 kJjacce oOydYaromuiicsi MOJIYYUT CIIECIYIOIINE
NpPEeIMETHBIE PE3YJIbTATHI:

Yucaa v BBIYMCICHUA

Hcrnonb30BaTh HadaJIbHbIE NPEACTABICHHUS O MHOXKECTBE JIEHCTBUTEIBHBIX
YuCcel JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYMCICHUH, U300paxaThb 1EWCTBUTEIIbHbBIE
Yyciia TOYKaMU Ha KOOPAUHATHOM IIPSMOM.

[TpumensaTh mOHATHE apU(METHUYECKOrO KBaAPATHOTO KOPHs, HAXOAWUTH
KBaJIpaTHbIE KOPHHU, HCIOJIBb3YsS MPU HEOOXOIUMOCTH KaJbKYJSITOP, BBIIOJIHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEP)KALUIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOWCTBA KOPHEH.



Hcnonp30BaTh 3amucu OOJBIIUX M MAJBIX YHCEN C MOMOIIBIO JECATUYHBIX
npo0eit u creneneit yucna 10.

AJiredpanyeckue BbIpaKeHHs

[IpuMeHsATh TOHSATHE CTENEeHU C MEeJbIM IOKa3aTelieM, BbBIOIHSITh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBITIOTHATE TOXIECTBEHHBIE MPE0Opa30BaHMs PANMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBWJI ACHUCTBUHN HaJ MHOTOYJICHAMH U aNreOpandecKuMu APOOSIMHU.

PackianpiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIIH.

[TpumensTh mpeodpa3oBaHus BEIPAXKEHUM JIs pEeUICHUsT PAa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

Pemate nuHEWHBIC, KBaJpaTHBIC YpAaBHEHUS W pallMOHAIBHBIC ypaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C JIBYMsI IEPEMEHHBIMU.

[IpoBouTh MpocCTeive UCCaeOBaHUSI YPABHEHUN U CUCTEM ypaBHEHHM, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUUeCKuX MpeCTaBleHni (yCTaHABIUBATh, UMEET
JU ypaBHEHWE WM CHCTEMa YpaBHEHUW pEIICHUS, €CIIM HMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT crnoBecHON (GOPMYIHPOBKH 3a7aduMl K €€ anredpandeckoit
MOJIEId C TIOMOIIBIO COCTaBJICHHS YpPAaBHEHUS WM CHUCTEMbl YpaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3a1a4Ml MOJyUYCHHBIN pe3yIbTarT.

[IpuMeHATh CBOWCTBA YHCIOBBIX HEPABEHCTB I CPaBHEHUS, OIICHKH,
pelaTh JIMHEWHbIE HEPABEHCTBA C OJHOM TMEPEeMEHHOM M UX CHUCTEMBI, JaBaTh
rpauyuecKy0 WUTIOCTPAIMI0 MHOXKECTBA PEIIEHWH HEPaBEHCTBA, CHCTEMBbI
HEPaBEHCTB.

DOyHKIUU

[TornMaTh W WCIONB30BaTh (DYHKIIMOHAIBHBIC TOHITHS U S3BIK (TEPMHUHBI,
CUMBOJIMYECKHE O0O03HAYEHMsI), ONpEACNATh 3HaueHHE (YHKIUU TIO0 3HAYCHUIO
aprymMeHTa, ONpeeNiaTh CBOMCTBA (PYHKITNH 10 €€ rpaduKy.

Crpoutb rpaduku dJeMeHTapHbIX QYHKUIUN BUJA:

y = k/x, y = x2, y = x3,y = |x|, y = VX, OmHCHIBaTh CBOICTBA UHCIOBOIA
dbynkuu 1o e€ rpaduxy.

K xoHmy oOydeHus B 9 kJjacce oOydYaromMiiCs TOJIYYUT CIICAYIOIIHNE
MPEIMETHBIC PE3yJIbTATHI:

Yucia v BBIYUCICHUSA

CpaBHHBATh M YIIOPSIOYMBATH PAIIMOHAIEHBIC M HPPAIMOHAIBHBIC YHCIIA.

BeITTONTHATE  apupMETHYSCKUE JEUCTBUS C PalMOHAIBHBIMHA YHCJIAMH,
coueras YCTHbIE W TIMCbMEHHBIE TPUEMBI, BBINOJHATH BBIUUCICHUS C
UPpAMOHATHHBIMH YHCIIAMHU.



Haxomute 3HaueHHWs CTENEHEW C LENbIMU I[OKa3aTelssMU U KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyrJisITh  IEUCTBUTEIBHBIC YHWCIA, BBINOJIHATh MPUKUAKY pe3yJbTara
BBIYUCJIEHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE W KBaJpaTHBIE YPAaBHEHUs, YPABHCHUS, CBOASAIIMECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

Pemate cuctemsl IBYX JIMHEWHBIX YPAaBHEHUN C JABYMSI NEPEMEHHBIMU M
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

PemaTe TEKCTOBBIE 3ajauyd aiareOpamvyeckuM CrocoOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHUS WA CUCTEMBI JIBYX YPABHEHHM C ABYMSI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIECTOBAHNS YPABHEHUM U CUCTEM YPaBHEHHUM, B
TOM YHCJIE C TPUMEHEHUEM TpaduuecKuX Mpe/ICTaBleHn (YCTaHABIMBATh, UMEET
JM YpAaBHEHUE WJIM CUCTEMA YPABHEHUW DPEUICHHUS, €CIIM UMEET, TO CKOJbKO, U
npouee).

Pemiath nuHelHBbIE HEPaBEHCTBA, KBAJpPATHBIC HEPABEHCTBA, HU300paKaTh
pEIIICHUE HEPABECHCTB HA YUCIOBOW NPSIMOM, 3aMMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIIOBOM MPSMOM, 3alMCHIBATH PEIICHUE C TOMOIIBI0 CHUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PELICHUU PA3JIMYHBIX 3a7a4.

DOyHKUIMHA

Pacrio3naBath (GyHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUYECKH

pacnoJioKeHNe Ha KOOPJIAMHATHOM MIIOCKOCTH TpadUKOB (PYHKUUN BUOA: y = kx, y
=kx+b y=kx,y=ax2 + bx +c,y=x3, y= Vx, y = |x|, B 3aBHCHMOCTH OT
3HaYE€HUU KOA()PHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U HM300paXaTh CXEeMaTHYECKU TpapUKHA KBAIPATUUHBIX (DYHKIIMM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 1O UX TpaduKaM.

Pacno3naBaTh kBajgpaTHuHyto (QYHKIUIO 110 (HopMyIie, MPUBOJIUTE TPUMEPHI
KBaJPAaTUYHBIX (DYHKLIMHA U3 peaibHOM XKU3HU, (PU3UKU, TEOMETPHUHU.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCH U

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYI0 MPOrpeccud Npu
pa3HBIX CIIOCO0aX 3a/IaHuUs.

BbINONMHATE  BBIYMCICHHUS C  UCHOJb30BaHUEM (OpPMYNI N-ro 4jieHa
apu(pMETUIECKON U TeOMETPUUECKON MPOTPECCUil, CyMMbI IEPBBIX N YJICHOB.

N300pakath 4YjeHbl MOCJEI0BATEIbHOCTH TOYKAMU HA KOOPJIWHATHON
IJIOCKOCTH.



Pemate 3amgaum, CBSI3aHHBIC C YHCJIOBBIMH TIOCIICIOBATEIIBHOCTSIMHU, B TOM
YHUCJIe 33/1a4M U3 PEATbHON JKU3HU (C MCIIOIB30BAHUEM KaJBbKYJSATOPA, ITU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuyecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHHMe pa3/iejioB H TeM ungpoBbie
Ne /o P Konrpoabnbsie IIpakruueckue (mudpp )
MpOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
1 Yucna u BeiuncieHus. PanimoHanbpHbIC )5 | bubmuoreka [JOK
quciia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 1
2 AJIrEOAIHECKHE BIPEHILA ’ https:/m.edsoo.ru/7f415b90
bu6mmoreka [IOK
3 ¥ PABHEHIS 1 HEPABEHCTSA 20 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Koopawunarst u rpadukn. Gynkimn 24 I https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
> Hosropenne n 0bobmennue 6 I https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 5 0




8 KUIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne n/m P Konrposbubie IIpakTHyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubmuoreka [JOK
1 4 .K 15
ucia v BeluuciaeHus. KBagpaTHbele KOpHU hitps-//m.cdsoo.ru/7f417af8
) Uucna u Beruncienus. CTENeHsb ¢ 1ebIM 7 bu6mmoreka [IOK
IOKa3aTeyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUS. 5 | bubnuorexa [IOK
KBagpartsslii TpéxusneH https://m.edsoo.ru/7f417af8
4 AnreOpandyecKue BbIpaKCHUS. 15 1 bubnnoreka [JOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus 1 HepaBeHCTBA. KBagpaTHbie 15 | bubnuorexa [JOK
ypaBHEHUA https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CUCTEMBI 13 bubnnoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f417at8
bu6mmoreka [JOK
.H 12 1
7 VYpaBuenus u HepaBeHcTBa. HepaBeHcTBa hitps-//m.cdsoo.ru/7f417af8
bu6mmoreka [JOK
o .
8 YHKIH. OCHOBHBIC IOHATHA > https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
9 o Y 9
YHKIHH. THCIOBbIC QyHKIIHH https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 [ToBTOpEeHMe u 06061IEHNE 6 2
BTOpeHHe 1 HHenH https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
1 Yucna v BeruncieHus. JleicTBUTENbHBIE 9 bubnuorexa [JOK
quciia https://m.edsoo.ru/7f419d08
) YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 14 | bubnnorexa [JOK
OJIHOM IIEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 14 | bubmmorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
.H 16 1
4 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa hitps://m.cdsoo.ru/7f419d08
bubnunoreka LIOK
16 1
> Pyukin https://m.edsoo.ru/7f419d08
bu6nmorexa LIOK
q 1 1
6 HCJIOBBIE MOCJIEI0BATENBHOCTH 5 hitps//m.cdsoo.ru/Tf419d08
7 [ToBTOpenue, o6o0IIeHNE, CUCTEMATH3AIHS 18 | bubmmnoreka HOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0







IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KoanyecTBo yacoB DJIeKTPOHHbIE
Ne ara udposbie
/i Tema ypoxa Beero KonTpoabubie IIpakTuueckue deSyquHH :)Iﬁlil;l;OBaTeﬂbele
padoThI padoThI pecypes:
1 [TonsTHE panOHaNBHOIO YKCIIA 1
) Apudmernueckue T1eUCTBUS C 1
paIMoHaIbHBIMU YHCIIAMHU
3 Apudmernueckue T1eUCTBUS C 1
paloHaIbHBIMU YHCIAMU
4 Apudmernueckue neiicTBus ¢ |
paIMoHaIbHBIMU YHCIIAMU
5 Apudmernueckue T1eUCTBUS C 1
paIMoHaIbHBIMU YHCIIAMHU
6 ApudmeTrnueckue IeiCTBUS C 1
paloHaIbHBIMU YHCIAMU
7 CpaBHeHue, ynopsgounBaHue |
paIMOHATBLHBIX YHCE
8 CpaBHeHue, ynopsao4uBaHUuE |
paIMOHATFHBIX YHCEI
9 CpaBHeHue, ynopsao4uBaHue |
paIMOHaTBHBIX YHCEN
10 Cremnenb ¢ HATYpATbHBIM 1 bubnmoreka [JOK
IIOKa3aTeyieM https://m.edsoo.ru/7f4211de
11 Crenenb ¢ HaATYpaJIbHBIM | bubnmoreka [JOK

IIOKa3aTcjIceM

https://m.edsoo.ru/7f421382




12 CreneHb ¢ HaTypaJbHBIM bubnnoreka [HOK
okKasarejieM https://m.edsoo.ru/7f42154e
13 Crenenb ¢ HATYpAJIbHBIM bubmmoreka [JOK
IoKa3aTelieM https://m.edsoo.ru/7f4218be
14 CreneHsp ¢ HaTypalbHBIM
MoKa3aTesiemM
15 Pemennie ocHOBHBIX 3a/1a4 HA JpooH,
MPOLICHTHI U3 PeaTbHOM MPAKTUKU
16 Pemennie oCHOBHBIX 3a/1a4 Ha JpooH,
MPOLIEHTHI U3 PeaIbHOM MPAKTUKU
17 Pemenrie 0oCHOBHBIX 3a/1a4 HA JpoOH,
MIPOILICHTHI U3 PEaTbHON MPAKTHKU
18 Pemennie ocHOBHBIX 3a/1a4 Ha JpoOH,
MIPOLICHTHI U3 pPeaIbHOM MPAKTUKU
19 [Ipu3Haku AeIUMOCTH, PA3I0KEHUS
Ha MHOXUTEJIH HATYPAJIbHBIX YHCEI
20 [Tpu3Haku AeMMMOCTH, PA3I0KEHUS
Ha MHOXHUTEJIM HATYPATbHBIX YHCEI
71 Peanbnsbie 3aBucumoctu. [lpsmas u
o0OpaTHas MPOMOPIHUOHATEHOCTH
” Peanbubie 3aBucumoctu. [Ipsimas u
o0OpaTHas MPOMOPLIHUOHATEHOCTH
3 Peanbubie 3aBucumoctu. [Ipsimas u
oOpaTHasi TPOMOPIIMOHAIIBHOCTH
4 Peanbnsbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIUOHAIEHOCTH
)5 KonTponbhas pabota no teme

"PaninoHanbpHbIE ynciia'




bu6mmoreka [IOK

26 DyKBEHHEIE BEIpRKCHIA https://m.edsoo.ru/7f41feec
27 Dopmyibl
28 DopmyJibl
79 [Tepemennsle. JlonmycTrMblie 3HAUCHUS
MepEMEHHBIX
[IpeobpazoBanme OyKBEHHBIX
30 BBIPKCHHH, pACKPBITHE CKOOOK U bubmorexa HOK
https://m.edsoo.ru/7f41fafa
MIPUBEICHNE TTOJO0HBIX ClaraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX
31 BBIPKCHHH, pACKPBITHE CKOOOK U bubmorexa LHOK
https://m.edsoo.ru/7f41£fd70
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[IpeoOpazoBanre OYKBECHHBIX
32 BBIPQXEHUH, PACKPHITHE CKOOOK U
MIPUBEICHNE TOIOOHBIX CIaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX
33 BBIPAXEHUI, pacKpbITHE CKOOOK U
MpUBEIEHNE TTOJO0HBIX ClaraeMbIX
34 CBoiicTBa CTENEHU C HATYpaJIbHBIM bubnnoreka [JOK
oKas3arejieM https://m.edsoo.ru/7f421382
35 CBolicTBa CTENEHU C HATYPAIbHBIM bubnnoreka [JOK
IoKasaTreyieM https://m.edsoo.ru/7f42154e
36 CBoiiCcTBa CTETIEHHU C HATYPAIbHBIM bubnnorexa [JOK
IOKa3aTreyeM https://m.edsoo.ru/7f4218be
bubmuoreka [JOK
37 Muorouienr https://m.edsoo.ru/7f42276e
38 MHorouneHsl bubmorexa HOK

https://m.edsoo.ru/7f422930




CJ'IO)KGHI/IC, BBIYUTAHUEC, YMHOXKCHHUC

bu6mmoreka [IOK

39 MHOT'OYJIEHOB https://m.edsoo.ru/7f422af2
40 CiioxeHue, BBIYMTaHHUE, YMHOKEHUE bubmuorexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
41 CnoxxeHue, BBIYUTAHUE, YMHOKEHUE bu6mmoreka [IOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422fca
42 CiioxeHue, BBIYMTaHHUE, YMHOKEHUE bu6mmoreka [IOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f423182
43 @opMyIibl COKpAIEHHOTO bubnuorexa [JOK
YMHOKEHUS https://m.edsoo.ru/7f42432a
44 @opMyIIbI COKpALIEHHOTO bubnuoreka [IOK
YMHOXKEHUA https://m.edsoo.ru/7f42464a
45 DopmyJIbl COKPALLIEHHOTO bubnnoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f424¢c12
46 @opMyIibl COKpAIEHHOTO bubnuorexa [JOK
YMHOKEHUS https://m.edsoo.ru/7f424fd2
47 DopMyJIbl COKPALLIEHHOTO bubnuoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f4251d0
43 PaznokeHre MHOTO4YJICHOB Ha bubmuorexa [JOK
MHOXHUTEIA https://m.edsoo.ru/7f423312
49 Paznoxxenre MHOrO4JICHOB Ha bu6mmoreka [IOK
MHOUTEIN https://m.edsoo.ru/7f4237fe
50 Paznoxxenre MHOrO4iIeHOB Ha bu6mmoreka [JOK
MHOXHUTEIIHN https://m.edsoo.ru/7f4239de
51 PaznoxeHre MHOTO4YJICHOB Ha
MHOKHUTEHN
5 KonTponbhas pabota no teme

"AnreOpanyeckue BbIpaxeHus"




VYpaBHeHue, npaBuia

53 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCUIILHOCTb YPaBHEHUI
JIuHeitHOe ypaBHEHUE C OJJHOM
54 MEPEMEHHOM, PEeIICHUE JTUHEUHBIX
YpaBHEHUU
JInHeHoe ypaBHEHHE C OJJHOU
. . bubmmoreka [JOK
55 MEPEMEHHOM, PEIICHUE TUHEUHBIX
. https://m.edsoo.ru/7f420482
ypaBHEHUH
JInHeitHoe ypaBHEHHE C OJJTHOM
56 IIEPEMEHHOM, pelleHre JMHEWHBIX
YpaBHEHUU
57 Pemenue 3aga4 ¢ moMoIibIo bubmuorexa [JOK
YpPaBHEHUU https://m.edsoo.ru/7f42064e
53 Pemenue 3aga4 ¢ moMoIIsr0 bu6mmoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f420806
59 Pemenue 3agaq ¢ momompio bu6mmoreka [IOK
YpaBHEHUU https://m.edsoo.ru/7f4209a0
60 Pemenne 3aga4 ¢ moMoOIIbIO bu6mmoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f420e6e
61 JInHeliHOe ypaBHEHUE C IBYMs bubnnorexa [JOK
MEPEMEHHBIMU U €ro rpaduk https://m.edsoo.ru/7f427¢32
2 JInHeHoe ypaBHEHHE C IByMS bubnuotexa [JOK
MEPEMEHHBIMU U €T0 Tpadux https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX JTUHEHHBIX YpaBHEHHUU bubmuoreka [IOK
C IByMs [IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JTUHEHHBIX YpaBHEHHUM

C ABYMs IICPCMCHHBIMU




CucreMa IByX JIMHEHHBIX YpPaBHEHHI

05 C IByMsI IEPEMEHHBIMU
66 CucreMa IByX JIMHEHHBIX YpaBHEHHI
C IByMsI IEPEMEHHBIMU
67 Pemenue cucrem ypaBHEeHHI bubmmorexa [IOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEeHHI bubmmorexa [IOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHUN bubmmorexa [IOK
https://m.edsoo.ru/7f4287d6
70 Pewrenue cucreM ypaBHeHU
71 Pemenne cucreM ypaBHeHU
7 KoHntposbHas paboTta 1mo teme bubnnoreka [JOK
"Jlunelinble ypaBHEeHUS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha nipsiMoi bubmorexa LHOK
https://m.edsoo.ru/7f41de76
bubnnorexa [JOK
74 HHCII0BEIE POMERYTKH https://m.edsogru/7f41dff2
75 UucoBble IPOMEKYTKH
76 Paccrosinne Mexay NByMsl TOUKaMH
KOOPJAMHATHOM MPSIMOi1
77 Paccrosinne Mexay 1ByMsl TOUKaMH
KOOPJAWHATHOM MPSIMOi
73 IIpssMoyronbHas cucTeMa KOOpIAUHAT bubnnoreka [JOK
Ha INIOCKOCTHA https://m.edsoo.ru/7f41el6e
79 [IpsimoyronbHas cucreMa KOOpAUHAT bubnuoreka [IOK
Ha IUIOCKOCTHA https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadukoB, 3aJaHHBIX bubnmnorexa [JOK




dhopmynamu

[Tpumeps! rpaduKoB, 3a1aHHBIX

https://m.edsoo.ru/7f41e8a8
bubmuoreka [JOK

81
dhopmynamu https://m.edsoo.ru/7f41ed80
20 [Tpumeps! rpaduKoB, 3a1aHHBIX
bopmynamu
23 Urenue rpadKoOB peaibHBIX bubnunoreka [HOK
3aBUCUMOCTEMN https://m.edsoo.ru/7f41ea24
24 UYrenue rpaukoB peabHbIX
3aBUCUMOCTEMN
bu6mmoreka [IOK
85 I1
OHATHE (yHILHH https://m.edsoo.ru/7f41ef06
86 I'padux pyHKIIIHN
N . bubmuorexa [JOK
87 CroiicTsa Qymkumii https://m.edsoo.ru/7f41f078
bubmuorexa [JOK
88 Csoit i
poficTBa dynkumit https://m.edsoo.ru/7f41f1fe
bu6mmoreka [IOK
89 Jlunei
HHCHHAS pyHKLUA https://m.edsoo.ru/7f427282
bu6mmoreka [IOK
e
20 MHeliHas pyHKiA https://m.edsoo.ru/7f427412
91 [Toctpoenue rpaduka TuHEIHON bubnnoreka [JOK
GbyHKIIIHI https://m.edsoo.ru/7f426d1e
9 [Toctpoenue rpaduka TuHETHON
byHKIIH
93 I'padux pynkuum y =[x|
94 I'paduk pynkumn y =[x|
95 KonrtponbHas pabora no Teme bubnnorexka [JOK

"Koopaunats! u rpadpuku. Oynxiyun”

https://m.edsoo.ru/7f41f50a




/ Beepoccuiickas mpoBepoYHast
pabora

96 HroroBas koHTpoOJIbHAS paboTa / 1 bubmmoreka [JOK
Bcepoccuiickas nmpoBepouHas pabota https://m.edsoo.ru/7f429c6¢
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H

97 METOJIOB Kypca 7 Kiacca, 00001IeHue 1
3HAHUU
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H

98 METOJIOB Kypca 7 xiiacca, 00001enne 1 bubmoreka LJOK

Ilv P ’ = https://m.edsoo.ru/7f429132
3HAHUI
[ToBTOpPEHNE OCHOBHBIX MOHITHH H
99 METOIO0B Kypca 7 Kiracca, 00001eHue 1 Bubmzorexa LIOK
'Hv P ’ H https://m.edsoo.ru/7f42a0e0
3HAHWUI
[ToBTOpPEHNE OCHOBHBIX MOHITHH H

100 METOJIOB Kypca 7 kiacca, 00001eHue 1
3HAHUHU
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H

101 METOIOB Kypca 7 Kiracca, 00001eHue 1 Brbmmozexa [IOK

le P ’ - https://m.edsoo.ru/7f42a27a
3HAHUH
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
102 METOIO0B Kypca 7 Kiracca, 00001eHue 1 Bubmaorexa IJOK
HOB VP > OPORI hitps://m.edsoo.ru/7f42a900
3HAHUI
OBILIEE KOJIMYECTBO HACOB I10 102

[NPOTPAMME




8 KUIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabnbsie IIpakruuyeckue A dp
n/n Bcero u3ydyeHusi odpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
1 KBagparHblii KOpeHb U3 YUCIa 1 bubmmorexa LIOK
P P https://m.edsoo.ru/7f42d452
bubnnorexa [HOK
2 [TonsiTre 006 UppaIMOHAILHOM YHCIIC 1 1
https://m.edsoo.ru/7f42eaaa
3 JlecsiTuuHbie TPUOTUKEHUS |
HUPPALMOHATIBHBIX YNCET
4 JlecsiTuuHbIC TPUOTMIKCHUS |
HPPAIIMOHATIBHBIX YHCET
5 JleicTBUTEIbHBIC YKCTIA 1
CpaBHeHHE IEWCTBUTEIIBHBIX YHCEI 1
CpaBHeHME IEWCTBUTENIBHBIX YHCEI 1
3 Apudmernueckuil KBaapaTHbIHI |
KOpEHb
9 VYpaBHeHue Buia x> = a 1
10 CoiicTBa apumeTnyecKkux | bubnuotexa [JOK
KBaJpaTHBIX KOPHEU https://m.edsoo.ru/7f42d862
1 CgoiicTBa apuPpMETHIECKUX | bubnuotexa [JOK
KBaJPAaTHBIX KOPHEN https://m.edsoo.ru/7f42d862
[IpeobpazoBaHme YUCTOBBIX
12 BBIPAYKEHHI, COJIEPIKAIINX 1 bubmmorexa [TOK
P » CORCPAREE https://m.edsoo.ru/7f42dd26
KBaJpaTHBIC KOPHU
13 [Ipeobpa3oBaHre YHCTOBBIX 1 bubnmnorexa [JOK




BBIPKCHHH, COJEPIKAIINX
KBaJpaTHbIC KOPHU

[Ipeobpa3oBaHue YHCIOBBIX

https://m.edsoo.ru/7f42ded4

14 BBIPAYKEHMI, COJIepIKAIUX buGnnorexa LIOK
https://m.edsoo.ru/7f42e0be
KBaJpaTHbIE KOPHU
[IpeoOpazoBaHUe YHCITOBBIX
15 BBIPAYKEHH, COJIEpKALLNX buGnnorexa LIOK
https://m.edsoo.ru/7f42e262
KBaJpaTHbIE KOPHU
16 CremneHs C 11eJIbIM TIOKa3aTeneM bubmorexa LHOK
https://m.edsoo.ru/7f4354a4
CrangapTHas 3alluCh YUCIA.
Pa3mepnl 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T AIEMEHTaAPHBIX YACTHIL JI0 bubnuorexa [JOK
KOCMHYECKHX 00BEKTOB), https://m.edsoo.ru/7f436098
JUIUTEJIBHOCTD MTPOLIECCOB B
OKpPY’KarollleM MHUpe
18 CBoOIiCTBA CTETICHH C IIEJIBIM bubnuotexa [JOK
IoKasaTreyieM https://m.edsoo.ru/7f435648
19 CBolicTBa CTENIEHH C IIEJIBIM bubmuorexa [JOK
oKas3arejieM https://m.edsoo.ru/7f435648
20 CBolicTBa CTENEHH C LIEJIBIM bubnnorexka [JOK
oKas3arejieM https://m.edsoo.ru/7f435648
21 CBoOIiCTBA CTETICHH C IIEJIBIM bubnuotexa [JOK
rnokasareJjieM https://m.edsoo.ru/7f43599a
” CBOIICTBA CTETICHH C IIEJIBIM bubnmoreka [JOK
IoKa3arejieM https://m.edsoo.ru/7f435ed6
23 KBanpathslii TpéxuiieH
24 KBagpartsslil TpéxuneH




25 Paznoxxenue kBapaTHOIO bubnnoreka [HOK
TpEXUIIEHA HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
26 Pasnoxenune kBagpaTHoOro bubmmoreka [JOK
TpEXWICHA HA MHOXUATEIN https://m.edsoo.ru/7f42fd38
Konrponsnas pabora mo remam
27 "KBanparhsle kopHu. CreneHu. bubmmorexa [IOK
. https://m.edsoo.ru/7f42ec80
KBanpatuslii Tpexusnen"
28 AnreGpanueckas qpoob bubmorexa HOK
https://m.edsoo.ru/7f430382
JlonycTuMeble 3HaUEHUS
29 MePEMEHHBIX, BXO/ISIINX B
anredpanvecKe BbIPaKEHUs
JlomycTuMble 3HAYEHUS
30 MePEMEHHBIX, BXO/ISIINX B
anredpanvecKe BbIPaKEHUs
31 OCHOBHOE CBOMCTBO bubnnorexa [HJOK
anreOpandeckoi 1podu https://m.edsoo.ru/7f4308e6
. bubnuotexa [JOK
32 Coxpauerne apobeit https://m.edsoo.ru/7f430a8a
N bubmoreka [JOK
33 Coxpauerne apobeit https://m.edsoo.ru/7f430f44
N bubmoreka [JOK
34 Coxpauerne apobeit https://m.edsoo.ru/7f430f44
35 CnoxxeHue, BBIYUTaHUE, YMHOKEHUE bubnnorexa [JOK
U JIeJIeHne anredpandeckux apooei https://m.edsoo.ru/7f43128¢c
36 CiioxeHune, BBIYUTaHUE, YMHOKEHUE bubnuorexa [JOK
U JIeJIeHne anredpandeckux apooei https://m.edsoo.ru/7f4315¢0
37 CrnoxxeHue, BBIYUTaHUE, YMHOKEHUE bubnuotexa [JOK




U JICJICHHE alireOpandecKux Apooeit

CJ'IO)KGHI/IC, BbBIYUTAHUC, YMHOKCHHUC

https://m.edsoo.ru/7f4318c2
bubmuoreka [JOK

38
U JICJICHHE alreOpandecKux Apooei https://m.edsoo.ru/7f431a20
[IpeoOpa3oBaHue BhIPAKECHHUIA,
39 cop e >II<)a uX anred I;qucxne bubmorexa [JOK
AeprRartt p https://m.edsoo.ru/7f43259¢
napobu
[IpeobpazoBanue BhIpaXKEHUH,
40 coJiepKalluX ajareopanvyecKue bubmorexa [TOK
Acpatt P https:/m.edsoo.ru/7f432736
npodu
[IpeobOpazoBaHue BBIpAXKEHUH,
41 COJICpIKAIlIMX alIreOpandecKue bubmorexa [JOK
Jeprat p https://m.edsoo.ru/7f432736
npodu
42 KonTponbhas padota no teme bubnnorexa [HJOK
"Anrebpanyeckas 1poop" https://m.edsoo.ru/7f431d36
bu6mmoreka [IOK
43 K
BAIPATHOC YPaBHeHHe https://m.edsoo.ru/7f42eela
44 Hemnonnoe KBagpaTHOE ypaBHEHHUE bubmorera [JOK
AP yp https://m.edsoo.ru/7f42eela
45 Hemnonnoe KBagpaTHOE ypaBHEHHUE bubmorexa [JOK
P M https://m.edsoo.ru/7f42eela
46 ®opMyiia KOpHEN KBagpPaTHOIO bubnnorexka [JOK
YpaBHEHHUS https://m.edsoo.ru/7f42f158
47 dopmysa KopHEl KBaJpaTHOTO bubnuoreka [IOK
ypaBHEHUS https://m.edsoo.ru/7f42f3f6
43 ®dopmysa KOpHEN KBaJpaTHOTO bubmuoreka [IOK
ypaBHEHHUS https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmorexa HOK

https://m.edsoo.ru/7f42fef0




bu6mmoreka [IOK

50 Teopema Buera
https://m.edsoo.ru/7f430076
51 Pemenne ypaBHeHUH, CBOASIINAXCS K bubnuoreka [IOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢c542
57 Pewienne ypaBHeHUH, CBOASIIUXCSA K bubmmoreka [JOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimme npoGHO- bubmumorexa [IOK
pauroHAIBHBIE YPABHEHUSA https://m.edsoo.ru/7f4328c6
54 [Ipocreiimue qpobHO- bubnuoreka [IOK
pauroHAJIBHBIE YpAaBHEHUS https://m.edsoo.ru/7f432b6e
55 Pemenne TekcToOBBIX 3a/1a4 C bu6mmoreka [IOK
MIOMOILIBIO KBa/IPATHBIX YPABHEHUN https://m.edsoo.ru/7f42f75¢
56 Penienune TeKCTOBBIX 3a/1a4 C bu6mmoreka [IOK
IMOMOIIBIO KBaJPaTHBIX YPABHEHUI https://m.edsoo.ru/7f42{8f6
57 KonTponbhas padota no teme bubnuoreka [IOK
"KBanpaTHble ypaBHeHuUs" https://m.edsoo.ru/7f4301f2
JInHeliHOE ypaBHEHUE C 1BYMs
53 MePEMEHHBIMH, ero TpaduK,
MIpUMEPHI PELICHUS] YPAaBHEHU B
LETBIX YUCIIax
JInHeliHOe ypaBHEHUE C 1BYMs
59 MePEMEHHBIMH, ero TpaduK,
MIpUMEPHI PELICHUS] YPAaBHEHU B
LEJIBIX YUCIIax
JIuneliHOE ypaBHEHHE C IBYMS
60 MePEeMEHHBIMH, €ro TpaduK,

MIPUMEPHI pellIeHUs] YpaBHEHUH B
LEJIBIX YHCIIaX




61

62

Pemenue cucrem AByX JIMHEHHBIX
yYpaBHEHUM € JBYMS IEPEMEHHBIMU

Pemenue cucrem AByX JIMHEHHBIX
yYpaBHEHUH ¢ ABYMS IEPEMEHHBIMHU

63

64

65

66

Pemenne cucreM qByX JIMHEWHBIX
YPAaBHEHUH C JBYMS IIEPEMEHHBIMU

IIpumepsl pelieHns cucTem
HEJIMHEHHBIX YPABHEHUH C ABYMs
IIEPEMEHHBIMU

[Tpumeps! perieHus cucTem
HEJIMHENHBIX YPABHEHUH C ABYMS
NIePEMEHHBIMU

I'paduueckas mHTEpIIpETAIIS
ypaBHEHUS C IBYMsI IEPEMEHHBIMU U
CUCTEM JIMHEHHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

67

I'padnueckas unTEpIIpeTaLiys
YpPaBHEHUS C IByMsI IEPEMEHHBIMU U
CUCTEM JIMHENHBIX YPABHEHUM C
JBYMSI IEPEMEHHBIMHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

68

69

70

Pemrenue TeKCTOBBIX 3a7a4 C
ITIOMOIIBIO CUCTEM YPAaBHEHUI

Pelrenne TeKCTOBBIX 3a7a4 €
ITIOMOIIBIO CUCTEM YPAaBHEHMI

Pemenne TekcTOBBIX 3a7a4 ¢
IIOMOLIBIO CUCTEM YPaBHEHUU

71

UucnoBbie HEPABEHCTBA U UX
CBOMCTBA




YucaoBwie HCpaBCHCTBA U UX

72 .
CBOMCTBa
73 HepaBeHncTBO ¢ 01HOM TTepeMEeHHOM
74 JInHeHbIE HEPAaBEHCTBA C OJHOM bubnunoreka [HOK
IIEPEMEHHOM U UX peLICHUE https://m.edsoo.ru/7f42¢692
75 JIuHeiiHbIe HEPABEHCTBA C OJHOM bubnunoreka [HOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c840
76 JInHeHbIE HEPAaBEHCTBA C OJHOM
MEPEMEHHON U UX pelIeHHe
77 Cucrembl TMHEHHBIX HEPABEHCTB C bubnnoreka [JOK
OJIHOM IIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f42cb88
73 CucreMpl TMHEVHBIX HEPABEHCTB C bubnnorexa [HJOK
OJIHOM MEPEMEHHON U UX pPElIECHUE https://m.edsoo.ru/7f42cd2¢c
79 Cucrembl TMHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PElICHUE
N300paxkeHune penieHus TMHSHHOTO
bu6mmoreka [JOK
80 HEPaBEHCTBA U UX CUCTEM Ha
. . https://m.edsoo.ru/7f42c9e4
YUCJIOBOU TIPSIMOI
N3o06paxkeHune perieHus TMHEHHOTo
bu6mmoreka [JOK
81 HEpPABEHCTBA U UX CUCTEM HaA
. . https://m.edsoo.ru/7f42c9e4
YUCJIOBOU TIPSIMOI
KonTponbHas pabota mo Temam
82 "HepasenctBa. CucreMbl
ypaBHeHU"
bu6mmorexa [IOK
83 [TonsTue KIIUH
Py https:/m.edsoo.ru/7f433c12
24 OO6nacTh onpenenaeHus] © MHOKECTBO bubnuorexa [JOK

3HaYeHUH PYHKLIUU

https://m.edsoo.ru/7f433d84




85 Crnioco0bl 3a1anust GyHKITUN
86 I'padux pyHKIMU
%7 CaoiicTBa GyHKIIUH, UX
oroOpakeHHne Ha rpaduke
28 Urenue u moctpoeHue rpadukoB
byHKIMHA
29 [Tpumeps! rpadukoB GyHKINH,
OTPAXKAIOIIUX PEAThHBIE MPOIIECCHI
D YHKIIUHU, OIUCHIBAIOIIUE IIPIMYIO U
90 OGYI;T?{ IIPOIIO I/I(il{aJILHr;Ie ’ bubmorexa [JOK
PATHYIO TP pH https://m.edsoo.ru/7f434bbc
3aBHCUMOCTH, UX IpaduKu
91 l'unep6omna
bu6mmoreka [IOK
92 r 0
Hrepooa https://m.edsoo.ru/7f4343e2
bu6mmoreka [IOK
3 r =x2
? padui Qynicii y = x https://m.edsoo.ru/7f434572
OyHkun y =x%, y=x3,y=Vx,y =
94 |x|}'711{“ :(I)Hrfecxoey emeHZIe ’ bubnmorexa LIOK
> Tpad p 5 htps://m.edsoo.ru/7f434d38
ypaBHEHUH U CHUCTEM ypaBHEHUN
[ToBTOpEHNE OCHOBHBIX IMOHSATHH H
METOJIOB KypCOB 7 M 8 KJIacCOB,
95 0000111eHE 3HAHNH / bubmorexa HOK
Hl . https://m.edsoo.ru/7f4371aa
Bcepoccuiickas npoBepouHas
pabota
Urorosas koHTposIbHAs paboTa /
96 Bceepoccutickas mpoBepoyHast bubmorexa [JOK
P poBep https://m.edsoo.ru/7f434ebd
pabora
97 [ToBTOpEHNE OCHOBHBIX MOHATHI U




METOJIOB KypCOB 7 U 8 KJIaCCOB,
00001IeHre 3HaHU I

[ToBTOpEHNE OCHOBHBIX MOHATUN U

98 METOZIOB KypCOB 7 ¥ 8 Ki1accoB 1 Enbmorexa IOK
A P . ’ https://m.edsoo.ru/7f43736¢
0000111eHNE 3HAHUHA
[ToBTOpEHNE OCHOBHBIX MOHSITHI U
99 METOJO0B KypcOB 7 U 8 KJIaCCOB 1 Bubmiorexa LIOK
g P . ’ https://m.edsoo.ru/7f437510
000011eHNE 3HAHUNA
[ToBTOpEeHNE OCHOBHBIX MOHSITHI U
100 METOIOB KyPCOB 7 U 8 KJIaCCOB 1 Bubmzorexa LIOK
g P . ’ https://m.edsoo.ru/7f4376b4
000011IeHEe 3HAHUI
[ToBTOpPEHNE OCHOBHBIX MOHITHH H
101 METOIOB KyPCOB 7 M 8 KJIaCCOB 1 bubmaorexa IJOK
A P . ’ https://m.edsoo.ru/7f436b88
000011IeHrEe 3HAHUI
[ToBTOpPEHNE OCHOBHBIX MOHITHH H
bu6mmoreka [IOK
102 METOJ0B KypcOB 7 U 8 KJIacCOB, 1
. https://m.edsoo.ru/7f437858
000011IeHNE 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHYeckue
padoThI

Jara
U3yYEeHUS

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

PamnmonansHabIe ynca,
MppalrOHaJIbHbIC YUCIIA, KOHEUHbBIC U
OCCKOHEYHBIC IECATUYHBIC IPOOH

MHokecTBO NEHCTBUTEIILHBIX YHCE;
JIEUCTBUTEIILHBIC YHClIa Kak
OCCKOHEUYHBIC JCCSITHYHBIC POOH

B3auMHO 01HO3HaYHOE COOTBETCTBUE
MEXy MHOXKECTBOM JECHCTBUTEIBHBIX
4YyUCel U MHOKECTBOM TOYEK
KOOPJIMHATHOM IIPSAMOM

CpaBHeHuE IENCTBUTENBHBIX YUCEI,
apupMeTHUeCKre eHCTBUS C
JEHCTBUTEIILHBIMU YUCIIAMU

HpI/I6J'II/I)KéHHOC 3HA4YCHUC BCIIMYNHBI,
TOYHOCTDb HpI/I6J'II/I)KeHI/I$I

Oxpyrienue yucen

Oxpyrienue yucen

10

IIpukuka u olleHKa pe3yJIbTaTOB
BBIYUCIICHUN

IIpukunka u onieHKa pe3yJIbTaTOB
BBIYUCIICHUN

JIuneiinoe ypaBHeHue. Pemenue

bu6mmorex [IOK




ypaBHEHUH, CBOJAIIMXCS K TUHEUHBIM

JInneiinoe ypaBHeHue. Pemenne

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

11 . N
YPaBHEHUH, CBOAAIIMNXCS K JIMHEUHBIM
KBanparHoe ypaBHeHue. Pemienne
12 aBIfeHHﬁ C};SpOI[SIIJ_II/IXCSI K bubnmnorexa [IOK
P ’ https://m.edsoo.ru/7f43¢542
KBaIPaTHBIM
KBanpatHoe ypaBHeHnue. Penenne
13 ABHEHMM, CBOJISAIIIUXCS K bubmmorexa [TOK
P » CBOM https://m.edsoo.ru/7f43¢542
KBaAPaTHBIM
14 bukBagpaTHble ypaBHEHHUS Bubmorexa ITOK
p yp https://m.edsoo.ru/7f43c3d0
15 bukBagpaTHbie ypaBHEHHUS bubmmorexa [TOK
P yp https://m.edsoo.ru/7f43c3d0
[Ipumepsl penieHus: ypaBHEHUI
16 TPEThEN U YETBEPTOM CTENEHEN
pa3lioKEHUEM Ha MHOXKHUTEIN
IIpumepsl pelieHns: ypaBHEHUI
17 TPEThEN U YETBEPTOH CTENEHEN
pa3NoKeHNEM Ha MHOKUTEITU
13 Penenne 1po6GHO-paIiOHATBHBIX bubnnorexka [JOK
yYpaBHEHUHU https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOGHO-paiMoHaIbHBIX bubnuoreka [IOK
YpaBHEHUN https://m.edsoo.ru/7f43c9b6
20 Peuienne TeKCTOBBIX 3a/1a4
anredpandeckuM MEeTO0M
)1 Pemenye TeKCTOBBIX 3a1a4
anredpandeckuM MEeTO0M
22 Pemrenyie TeKCTOBBIX 3a7a4




aJ'II‘G6paI/I‘ICCKI/IM METOAOM

KontponsHast pabora o Teme

23 " . -
VYpaBHEHHUs ¢ OHOM NEPEMEHHON
24 YpaBHeHUE C 1ByMS IEPEMEHHBIMU U bubnunoreka [HOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
75 VYpaBHeHue ¢ 1ByMsI IEPEMEHHBIMU U bubnunoreka [HOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema 1ByX JJUHEHHBIX YPaBHEHUM
C IByMs IEPEMEHHBIMU U €€ pelICHUE
7 Cucrema 1ByX JUHEHHBIX YpaBHEHUM
C IByMsl IEPEMEHHBIMU U €€ pelIeHue
73 Cucrema 1ByX JIMHEHHBIX y.l.:)aBHeHI/Iﬁ
C IByMs IEPEMEHHBIMU U €€ pelICHUE
29 Cucrema 1ByX JUHEHHBIX YpaBHEHUM
C IByMs IEPEMEHHBIMU U €€ pelICHUE
Pemenne cucrem aB aBHCHHUIA,
30 OJIHO U3 KOTOPBIX nn}lfixe;goe, a ipyroe bubmorexa HOK
. https://m.edsoo.ru/7f43d23a
— BTOPOH CTENEHU
Pemenue cucrem 1B aBHEHUII,
31 OJIHO U3 KOTOPBIX HH};{)(GI?;Ilgoe, a pyroe bubmorexa HOK
. https://m.edsoo.ru/7f43d55a
— BTOPOH CTENEHU
Pemenue cucreM 1ByX ypaBHEHUI],
32 OJIHO U3 KOTOPBIX JIMHENHOE, a Ipyroe
— BTOpPOH CTEIICHU
Pemenue cucrem 1ByX ypaBHEHHIH,
33 OJIHO M3 KOTOPBIX JIMHEMHOE, a Ipyroe
— BTOpPOH CTEIEHU
34 ['padmyeckas uHTEpIpETALUS




CUCTEMbI ypaBHEHUH C IByMs
epeMEHHBIMU

Penrenne TekCTOBBIX 3aJa4

35
anreOpanvdecKuM criocodbom
36 Pemenue TekcTOBBIX 3a/1a4
anreOpanyecKuM crnocobom
37 KonTponbhas pabota no teme
"CucreMsl ypaBHEHUN"
18 YuciioBble HEPABEHCTBA U UX
CBOMCTBa
39 YucnoBble HEPABEHCTBA U UX bubnnoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JIvHeiiHbIe HEpaBEHCTBA C OHOM bubnnoreka [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 Jlunelinble HEpaBEHCTBA C OJJHOMN bubnuorexa [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
42 Jlunelinbie HEPaBEHCTBA C OJTHOM bubnnorexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CucTtembl TUHENHBIX HEPABEHCTB C
OJHOM MEPEMEHHON U UX PELICHUE
44 CucTemMbl TUHEHHBIX HEPABEHCTB C
OJHOM MEPEMEHHON U UX PELICHUE
45 CucTtembl TUHEHHBIX HEPABEHCTB C
OJHOI MEPEMEHHON U X PELICHUE
46 KBaznpaTHble HEpaBEHCTBA U UX bubmuoreka [IOK
peleHue https://m.edsoo.ru/7f43b098
47 KBaapaTHble HEPABEHCTBA U UX bubnnorexa [JOK

perieHue

https://m.edsoo.ru/7f43b21e




KBa,I[paTHBIC HEPaBCHCTBA U UX

bu6mmoreka [IOK

48 pelienue https://m.edsoo.ru/7f43b5a2
49 KBaznpaTHble HEpaBEHCTBA U UX
pelieHne
50 KBanpaTHble HEpaBeHCTBA U UX
pelieHne
I'padmyeckas uaTepIpeTanus
51 ngg)BeHCTB u CHCTSMI:Jep:BeHCTB c bubmmorexa LIOK
https://m.edsoo.ru/7f43b098
JBYMsI IEpEMEHHBIMU
['paduueckas uHTEpIIpETALUS
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JIBYMsI IEPEMEHHBIMU
53 KonTtponpsHast pabora o Teme
"Hepasencrtna"
54 KBanparnunas ¢pynknus, e€ rpagux u bubnuoreka [IOK
CBOICTBA https://m.edsoo.ru/7f4396c6
55 KBanpatuunas QyHkius, e€ rpaduk u bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 KBanpatuunas ¢pynkuus, e€ rpaduk u bubnnoreka [JOK
CBOMCTBa https://m.edsoo.ru/7f4399b4
57 [TapaGoia, KOOpAMHATHI BEPUIMHBI bubnuoreka [IOK
napaboJibl, 0Cb CHMMETPHUH 1apadoIIbl https://m.edsoo.ru/7f439eb4
53 [Tapabona, KOOpAUHATHI BEPILINHBI bubnnorexa [JOK
napaboIIbl, 0Cb CHMMETPHH 11apadoJIbl https://m.edsoo.ru/7f43a03a
59 [TapaGosa, KOOPAUHATHI BEPIIMHBI bubnnoreka [JOK
napaboJIbl, OCh CHMMETPHUH TTapadoIIbI https://m.edsoo.ru/7f43alac
60 [TapaGosna, KOOpPAMHATHI BEPIIMHbI bubnuorexa [IOK

napadoIIbl, 0Cb CHMMETPHH 11apadoJIbl

https://m.edsoo.ru/7f43a3le




[TapaGosna, KOOPAUHATHI BEPIIMHbI

bu6mmoreka [IOK

01 napaboIIbl, 0Cb CHMMETPHUH 11apadoIbl https://m.edsoo.ru/7f43a526
2 [Tapabona, KOOpAUHATHI BEPILINHBI
napaboIIbl, 0Cb CHMMETPHUH 11apadoJIbl
63 I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
64 I'paduku dynaxumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
65 ['paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[x|
66 I'paduku pynknmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
67 ['paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
68 ['paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
69 KonTponbHas pabora no teme bubnuoreka [IOK
"OyaKIMn" https://m.edsoo.ru/7f43ab84
70 [TonsTHE YHCIOBOM bu6mmoreka [JOK
MOCJIEI0BATEIIBHOCTH https://m.edsoo.ru/7f43e6¢6
3agaHue MociIeq0BaTEIbHOCTH
71 peKyppeHTHOI popmyioif n bubnmorexa LIOK
. https://m.edsoo.ru/7f43ebda
dopmynoii n-ro uieHa
7 ApudmeTrnueckasi 1 reoMeTpuyecKas bubnnoreka [JOK
Hporpeccuu https://m.edsoo.ru/7f43ed7e
7 Apudmernueckas 1 reoMeTpuiecKas bubnuorexa [IOK
porpeccuu https://m.edsoo.ru/7f43t3b4
74 DopMyIbl N-TO 4IECHA bubnuorexa [IOK




75

76

77

apupMETUUECKON U TEOMETPUUECKON
IIPOrPECCUM, CYMMBI IIEPBBIX N
YIEHOB

@DopMysIbl N-TO YJIeHa
apupMETUYECKON U TEOMETPUUIECKON
MIPOTrPecCcuii, CyMMBbI MIEPBBIX N
YWIEHOB

®opMyIIbl N-TO YJeHa
apuQMeTUYECKOI U TeOMEeTPUUECKOI
[IPOTPECCUil, CyMMBI MIEPBBIX N
YJICHOB

@opMyIbl N-TO YWICHA
apu(MeTHYECKONW U reOMeTpUIECKOM
IIPOrPeCCUil, CyMMBI IIEPBBIX N
YWICHOB

https://m.edsoo.ru/7f43f58a

bu6mmoreka [IOK
https://m.edsoo.ru/7f43ef2c

bu6mmoreka [IOK
https://m.edsoo.ru/7f43{0c6

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f72e

78

@opMyIbl N-TO YWICHA
apuQMETHIECKON U TEOMETPHUSCKOM
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f8a0

79

N3obpaxeHue 4wieHOB
apuMeTUIECKON U TEOMETPUUECKON
MPOrpeccuil TOUKamMu Ha
KOOPJMHATHOM MJIOCKOCTH

80

N3obpaxeHue 4ieHOB
apupMeTUIECKON U TEOMETPUUECKON
MPOTPECCHil TOUKaMH Ha
KOOPAMHATHOU INIOCKOCTH

81

JIMHEWHEBIN 1 SKCIOHEHITHATbHBIN
poct




82

CrnoxHbI€ NPOLIEHTHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f43fe0e

83

Cro’xHbI€ IPOLIEHTHI

bubmuorexa [JOK
https://m.edsoo.ru/7f4401a6

84

85

86

87

88

KontponbHast pabota o Teme
"YycioBbIe MIOCIEA0BATEIHLHOCTH "

[ToBTOpEHME, 0000IICHUE 1
cHCTeMaTH3alus 3HaHuH. 3annch,
CpaBHEHUE, JCHUCTBUS C
JIEACTBUTEIILHBIMU YUCIIAMU,
YUCJIOBas Ipsimast

IToBTOpEHME, 0000IICHUE 1

cucreMarusanus 3HaHun. [IponeHTsl,

OTHOILIEHHUS, TPOIIOPLIUU

IToBTOpEHME, 0000IICHUE 1
CHCTEMAaTU3aLMs 3HAHUIA.
Oxkpyrienue, npuOIMKeHne, OleHKa

[ToBTOpenue, o6obIIeHNE 1
cucTemaru3anus 3HaHui. Pemenue
TEKCTOBBIX 337124 apU(PMETHUECKUM
CII0cOO0M

bu6mmoreka [IOK
https://m.edsoo.ru/7f4404{8

bu6mmoreka [IOK
https://m.edsoo.ru/7f443b12

&9

[ToBTOpenue, o6obIIeHNE U
cucTeMaru3anmsa 3HaHui. Pemenne
TEKCTOBBIX 33714 apU(PMETHUECKUM
CII0cOO0M

bu6mmoreka [IOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpenwme, 0600IIEHNE 1
cucTeMaru3anusa 3HaHni. Pemenme
TEKCTOBBIX 3a/1a4 apu(PMETHICCKUM
CII0COO0M

bu6mmorexa [IOK
https://m.edsoo.ru/7f443fea




[ToBTOpEeHmE, 0000IICHUE 1

01 CUCTEMAaTH3alIMs 3HAHUH. bubmuorexa [JOK
[IpeoOpazoBanue anredpandecKux https://m.edsoo.ru/7f4441ca
BBIPQXCHHH, TOMMYCTHMbIE 3HAYCHHUS
[ToBTOpEHME, 0000IICHUE U

90 CHCTEMAaTH3alMsl 3HaHUH. bubmuorexa [JOK
[IpeoOpazoBanue anredpandecKux https://m.edsoo.ru/7f444364
BBIPAXCHHM, TOMMYCTHMbIE 3HAYCHHUS
IToBTOpEHME, 0000IIICHUE 1

03 CHCTEeMAaTU3alysl 3HaHUH. bubmuorexa [JOK
[IpeoOpazoBanue anredbpanyecKux https://m.edsoo.ru/7f4446f2
BBIPQXCHHM, TOMYCTHMbIC 3HAYCHHUS
[ToBTOpEHME, 0000IICHUE 1

o4 CHUCTEeMaTU3alus 3HaHH. bu6mmoreka [IOK
[IpeoOpazoBanue anredOpanyecKux https://m.edsoo.ru/7f444a94
BBIPAXECHH, TOMYCTUMbIE 3HAYECHUS
[ToBTOpenue, 0600IICHNE 1

05 cucremaTusanus 3HaHuil. OyHKuuu: bubnuotexa [JOK
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f444c56
byHKIMI
[ToBTOpenue, o6obIIeHNE 1

96 cucremaTtusanus 3HaHuil. OyHkuuu: bubnuotexa [JOK
IIOCTPOEHUE, CBOWCTBA U3yUYECHHBIX https://m.edsoo.ru/7f444f44
byHKIMI
[ToBTOpenue, o6obIIeHNE 1

97 cuctemaTusanus 3Hanuil. OyHkuuu: bubnuorexa [JOK
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f44516a
byHKIII

98 [ToBTOpeHme, 0600IIEHNE 1 bubnuotexa [JOK




cucTemMaTu3anus 3HaHuil. OyHKIWH:
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX
byHKIII

[ToBTOpEHME, 0000IICHUE U
CHCTEMAaTU3alMs 3HAaHUI.

https://m.edsoo.ru/7f4452e6

bu6mmoreka [IOK

99 I'padpuaeckoe pernieHue ypaBHEHUN 1 ! https://m.edsoo.ru/7f445516
UX CUCTEM
[ToBTOpEHME, 0000IICHUE U

100 CUCTEeMaTH3alHs 3HAaHHH. |
['padmyeckoe penieHue ypaBHEHHU U
UX CUCTEM

101 Hroroas xouTpoapHas pabora 1

102 O6OGI£IGHI/I€ Y CHCTEMAaTH3aIUS |
3HAHHUN

OBILEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

7 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeIbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJbTarta
1 YHucna 1 BIYUCIICHUS
. BoinonHsATe,  codyeras  yCTHbIE UM IHUCBMEHHBIE  NPHUEMBI,
. apupMeTHyecKue JeMCTBUSA C pallMOHAIbHBIMU YUCIAMU
HaxoauTe ~ 3HaueHUs  YMCIOBBIX  BBIPAKEHUH,  IPUMEHATH
1.2 pa3HooOpa3HbIe CIIOCOOBI M MPUEMBI BEIYUCIICHHS 3HAYCHUN JAPOOHBIX
BBIPQ)XEHUI, coJlepKalluX OOBIKHOBEHHBIE U JECITUYHbIE JpoOU
Ilepexoguts 0T omHOM QopMbl 3amMcd 4YMcen K  JApYroi
13 (mpeoOpa3oBbIBaTh  JECATHYHYIO  IpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYI0 B JIECSATUYHYI, B YaCTHOCTH, B OECKOHEUHYIO
JECSITHYHYIO IPOOB)
1.4 CpaBHUBaTh U YIOPSAJOYMBATh PALIMOHAJIbHBIE YUCIIA
1.5 OxpyrmsTh uncia
BBINONMHATE NPUKUAKY M OLEHKY pEe3y/lbTaTa BBIYMCICHHUH, OLEHKY
1.6 3HAQYEHWIM YMCIIOBBIX BBIPDAKECHMI. DBBINONHATE  JIEHCTBUSA €O
CTETEHSMHM C HaTypaJIbHBIMU IT0Ka3aTesIMU
L7 [IpuMeHITh NpPU3HAKM AECITUMOCTH, Ppa3JIOKEHHE Ha MHOXHUTEIU
' HaTypaJIbHBIX YHCEIl
Pemarp  nmpakTUKO-OpMEHTHUPOBAaHHBIE  3a/layd,  CBS3aHHbIE C
OTHOIIIEHUEM BEJIMYNH, IIPONOPLUUOHATIBEHOCTBIO BEJIMYHH,
1.8 MPOLIEHTAMHU, HWHTEPIPETUPOBATh pE3YNbTAaThl pEIIeHUus 3a7ad ¢
y4€TOM OrpaHMYEHUM, CBA3aHHBIX CO CBOMCTBAMHM PacCMaTpPUBAEMBIX
00BEKTOB
2 Anrebpanyeckue BbIpaXKEHUS
51 Hcnonb3oBarth anreOpanvyeckyr0 TEPMUHOJOTHIO U CHMBOJIHKY,

IIPUMEHSATH €€ B IPOLIECCE OCBOSHMSI yUeOHOT0 MaTepuana




22

23

Haxomuth 3HaueHuss OYKBEHHBIX BBIPAKEHUH TMPH  3aJaHHBIX
3HAUYEHUSIX MMEPEMEHHBIX
BeimonHATe TIpeoOpazoBaHUsl IIEJIOTO  BBIPAKEHHUS B MHOTOWICH

IIPHUBCACHUEM HO,Z[O6HBIX cj1ara€MbIX, paCKpbITUEM CKOOOK

24

BbINOMHATE yMHOXKEHHE OJHOWICHAa HA MHOTOYICH M MHOIOWIEHA Ha
MHOTOWIEH, NPUMEHATh (HOpMyJbl KBajapara CyMMbl M KBajpara

Pa3HOCTH

2.5

OcCyIecTBIATh pa3a0KEHNEe MHOTOYJICHOB HA MHOXKHTEIH C IIOMOILBIO
BBIHECEHHSI 32 CKOOKH OOIIEr0 MHOXHTES, TPYNITUPOBKU CIaracMbIX,

MpUMeHEeHUs (POPMYIT COKPAILIEHHOTO YMHOKEHUS

2.6

2.7

3.1

3.2

HpI/IMeHHTB Hp606p330BaHI/I5{ MHOT'OWICHOB JJIA pCIICHUS PA3JIUMYHBIX

3a/1a4 U3 MAaTEMAaTHKH, CMEXHBIX IIPEAMETOB, U3 PEAJIbHON IIPAKTUKH
Hcnonp30BaTh CBOMCTBA CTENEHEW C HATypalbHBIMU I1OKA3aTEISIMHU
TUTSL TPE0OPa30BAHUS BRIPAKESHUH

YpaBHEHHUs 1 HEpABEHCTBA

Pemate sMHEWHBIE ypaBHEHHs C OJHOW IEPEMEHHOMW, IPUMEHSI
IIpaBWIa MepeXoaa OT UCXOJHOTO YPaBHEHMSI K PAaBHOCHIBHOMY €MY.
[IpoBepsTh, ABIAETCSA JIU YACIO KOPHEM YPABHEHUS

[IpumensTe rpaduueckue METOAbl MPH PEIICHHH JIMHEHHBIX

YpaBHEHUH U UX CUCTEM

33

3.4

[TonGupath npruMepsl nap YUCE, ABJISAIOIUXCS PEIIEHUEM JTMHEHHOTO
YpaBHEHHUSI C ABYMsI IEPEMEHHBIMU

CtpouTth B KOOpAMHATHOM MIIOCKOCTH IrpaduK JMHEHHOTO YpaBHEHHUS C
JIBYMsI NEPEMEHHBIMH; IOJIb3YACh TpapuKOM, MPHUBOJIUTH MPUMEPHI

pELIeHNs] ypaBHEHUS

3.5

3.6

4.1

Pemate cucremel ABYX JIMHENHBIX ypaBHeHI/Iﬁ C ABYMHA IICPEMCHHBIMU,

B TOM YHCJIE€ TpaPUIECKU

CocTaBisTh W pemaTh JUHEHHOE YPAaBHEHHE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH IO YCJIOBHIO 33Ja4l, HHTEPIPETUPOBATh B COOTBETCTBHUH C
KOHTEKCTOM 3aJ[a4H MMOJYyYEHHBIN pe3yabTaT

Koopaunats! u rpapuku. OyHkunu

N3o0paxkaTh Ha KOOPAWHATHON MPSIMOM TOYKH, COOTBETCTBYIOIIHE
3aIaHHBIM KOOpJMHATaM, Jy4d, OTPE3KH, HHTEPBaJbl, 3alUCHIBaTh

YHCIOBBIC TPOMEKYTKH HaA aﬂre6panqec1<0M SA3BIKE




OrMeyaTh B KOOpI[PIHﬂTHOfI INIOCKOCTH TOYKH IIO0 3aJaHHBIM

4.2
KOOpAMHATaM
43 Crpouts rpaduku nuHeHHBIX QyHKIMiA. CTpouts Tpaduk GyHKIUU Y
' = [x|
OnuceiBaTh € MOMOILIBI0 (YHKIUN HM3BECTHBIE 3aBUCUMOCTU MEX]Y
4.4 BEJIMYMHAMHU: CKOPOCTb, BpEMsI, PACCTOSHUE, LEHY, KOJIUYECTBO,
CTOUMOCTb, IPOU3BOJIUTENILHOCTD, BpeMsi, 00bEM pabOThI
4.5 Haxoauth 3HaueHne GyHKIUH 110 3HAYSHHIO €€ apryMeHTa
[lonumarp rpaduueckuii crnoco0 MpeNCTaBICHUS U aHaIU3a
4.6 nH(pOpMalUY, W3BIEKATh W HWHTEPIPETHPOBATh HHDOpPMAIHMIO U3
rpaduKOB pealbHBIX MPOLIECCOB U 3aBUCUMOCTE
8 KIIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NpoBepPsSIEeMOro .
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJabTara
1 Uucna v BBIYUCICHUS
Hcnonws3oBarh  HayaJibHble  MPEICTABICHUS O  MHOXECTBE
. JEUCTBUTENBHBIX YHCEI /I CPaBHEHUS, OKPYIJICHUS] U BBIUMCIICHUH,
. n300pakaTh JIEHCTBUTENbHBIE YHCIAa TOYKAMU HAa KOOPIHMHATHOMN
psAIMOM
[IpuMenaTp moHSATHE  apU(PMETUYECKOTO  KBAJIpPaTHOTO  KOPHS,
15 HaXOJOUTh KBaJpaTHbIE KOPHHU, WCIONB3Yysd TMPH HEOOXOAUMOCTH
. KaJIBKYJIATOP, BBITOIHATH TPEOOpa30BaHUs BBIPAXKCHHH, COJEPIKAIINX
KBaJpaTHbIE KOPHH, UCTIOJIb3Ysl CBOMCTBA KOPHEN
13 Hcnonb3oBare 3amucu OONBIIMX W MalbIX YHCET C MOMOIIBIO
. JECATUYHBIX Ipo0ei u creneHel uncna 10
2 Anrebpanyeckue BbIpaXKEHUS
[IpuMeHATh TOHSATHE CTENEHU C LENbIM IOKa3aTesIeM, BBIIOIHATh
2.1 npeoOpa3oBaHusl BBIPAKEHUM, COAEPNKAIIMX CTENEHH C IETBIM
MOKa3aTenemM
- BBIMONMHATE  TOXIECTBEHHBIE  MPEOOpa3OBaHUS  PAIMOHATBHBIX

BBIDA)KCHUII HAa OCHOBE IpaBWJ JEWCTBUI HaJ MHOTOWIEHAMH |




anre0pandecKuMu JIpo0sMu

2.3

PaCKJ'Ia,I[BIBaTB KBaI[paTHBIfI TpéXLIJ'IeH Ha MHOXXUTCIN

24

3.1

3.2

33

[IpumensTh MpeoOpa3oBaHUs BBIPAXKEHUM IS PEIICHUs Pa3IHYHbIX

3a/1a4 U3 MAaTEeMAaTHKH, CMEXHBIX IIPEAMETOB, U3 PEAJIbHON IIPAKTUKH
YpaBHEHHUs U HEpABEHCTBA

Pemate JsMHEVHBIE, KBagpaTHbIE YPAaBHEHWs U  PaLMOHAJIbHBIC
YPaBHEHUs, CBOIALIUECS K HUM, CUCTEMBI IBYX YPaBHEHUHN C IBYMs

NEPpECMCHHBIMU

[IpoBoauTh mpoCTEWIINE MCCIENIOBAHUS YPAaBHEHUHM U CHUCTEM
ypaBHEHHMH, B TOM 4YHCI€ C TPUMEHEHHEM TpaduyuecKux
Mpe/IcTaBlIeHU (yCTaHAaBIUBATh, UMEET JIU ypaBHEHUE WM CHUCTEMa

YPaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIbKO, U IIPOoYee)

[lepexomuth OT CcIOBECHOH  (OpPMYIHpPOBKM  3amadu K e
anredpanvyeckoil MOJIENH C TMOMOIIBIO COCTABICHUS YPaBHEHHS WIIU
CHUCTEMBI ypaBHeHI/If/'I, HHTCPIPETUPOBATH B COOTBECTCTBHUU C

KOHTCKCTOM 3a1a4Hn HOJ'Iy‘leHHHﬁ pe3yibTar

3.4

4.1

[IpuMeHATH CBOWCTBA YMCIIOBBIX HEPABEHCTB /JIsi CPABHEHUS, OLICHKH,
pelaTh JIMHENHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOW M X CHUCTEMBI,
naBaTh  rpaduuecKkyr0  WUTIOCTPAllMI0O  MHOXECTBa  PELICHUI
HEpPAaBEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUU

[lonumate ¥ WCHONB30BaTh (YHKIMOHAIBHBIE TOHATHS U SI3BIK
(TepMUHBIL, CHUMBOJHMYECKHE OOO3HAYECHHMsI), OMPEACNATh 3HAuYCHUE
(GyHKIMHM TIO 3HAYEHUIO apryMeHTa, OMPENEeNsATh CBOMCTBA (DYHKIIMH

o eé rpaduky

4.2

Crpouts rpaduku 371€eMEHTapHbIX PYHKINN BUJA:
y=k/x

kix
, Y =x% y = X% y = [X|, ONUCBIBaTh CBOICTBA YUCIOBON (DYHKIIUU TIO €€

rpaduxy




9 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

1.1

1.2

1.3

1.4

Yucia 1 BEIUUCIIEHUS

CpaBHI/IBaTB U YIIOPAAOYMBATH palMOHAJIBHBIC W HPpalUOHAJIBHBIC

qucia

BremonssaTh apI/I(bMCTI/I‘ICCKI/Ie ,HGfICTBHH C palOHAJIbHBIMH YHCJIaMU,
couc€Tasd YCTHBIC MU INMCbMCHHBIC HpI/IéMI)I, BBIIIOJIHATE BBIYUCICHUA C

HppalOHAJIIbHBIMU YK CJIaMU

Haxonute 3HadyeHus CTEIIEHEH C OCJIbIMH ITOKA3aTCIIIMHU U KOpHCfI,

BBIYUCIIATH 3HAYCHU S YHUCIIOBBIX BI)Ipa)KCHI/Iﬁ

OprrJ'ISITB HeﬁCTBHTeHLHBIe YuCia, BbIIIOJHATD NPUKUIKY pE3yJibTaTa

BbI‘IPICJ'IGHHfI, OLCHKY YHCJIOBBIX BBIpa)KeHI/Iﬁ

ypaBHeHI/ISI H HCPABCHCTBA

2.1

Pemlate  nuHENHBIE W KBaApaTHBIE YPaBHEHWs, YpaBHEHUS,

CBOAAINIMUECCA K HUM, HpOCTGﬁH.IPIC ,Z[pO6HO-paI_II/IOHaJ'ILHLIC YpaBHCHUA

22

Pemate cucteMsl IByX JIMHEWHBIX YPAaBHEHUH C JBYMs IIEPEMEHHBIMHU
U CHCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHHUE HE SABIISIETCS

JIMHENHBIM

2.3

24

2.5

Pemate TekcToBBIE 3a/aun alreOpanuecKUM CIIOCOOOM C TMOMOIIBIO
COCTaBJICHHS] YpaBHEHHS] WMIM CHCTEMbI JIBYX YpaBHEHHH C ABYMSA

NEPpECMECHHBIMU

IIpoBoguTh mpoOCTEMIIME HCCIENOBAaHUS YpPAaBHEHUH U CHCTEM
ypaBHEHMH, B TOM 4YHCI€ C TpPUMEHEHHEM TrpaduyecKkux
NpeCTaBICHUN (HanmpuMep, yCTaHaBIMBATh, UMEET JIM YPaBHEHUE WU

CUCTEMa ypaBHEHUH PEIICHHUsI, €CITH UMEET, TO CKOJIBKO)

Pemate  nuHElHBIE  HEpABEHCTBA, KBAaJApPATHbIE  HEPABEHCTBA,
n300pakaTh peIlIeHWe HEPaBEHCTB HA YMCIIOBOW MPSIMOM, 3alMCHIBATh

PEIICHUE C TIOMOIIIBIO CUMBOJIOB

2.6

Pemars cucTeMBl JIMHEWHBIX HCPaBCHCTB, CHCTCMbl HCEPABCHCTB,

BKJIFOYAIOIIME KBAJPATHOE HEPABEHCTBO, H300paXkaTh pEILICHUE




CUCTCMbI HCPABCHCTB Ha YHCIO0BOM HpHMOI\/'I, 3alMUCbIBaTh PCUICHUC C

IIOMOIIBXO CMMBOJIOB

2.7

Hcnonbs30BaTh HEpABEHCTBA IIPU PELICHUH PA3JIMYHBIX 3a1a4

3.1

OyHKIUU

PacrioznaBate  (GyHKIMM ~ H3y4yeHHBIX ~ BuAOB.  [lokasbiBaTh
CXEMAaTUYEeCKH PacIoJIOKEHUE Ha KOOPAMHATHOM MIOCKOCTH rpapuKoB
byakuit Buna: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTHU OT

3Ha4eHUH K03()(PUIIMEHTOB, OMMUCHIBATH CBOWCTBA (PYHKITHIA

3.2

[Toka3piBaTh CXEMATUYECKH pPACIOIOKEHHE Ha  KOOPAMHATHOU
IUTOCKOCTU TpadukoB (GyHKUUH Buaa y = VX, y = [X| U omuchIBaTh

cBoiicTBa (pyHKUIUH

33

Ctpouth u H300paXkaTh CXEMaTHYECKH TpaduKu KBaJPATHIHBIX
(GyHKIWH, ONUCHIBATH CBOWCTBA KBAJPAaTHYHBIX (YHKIMHA IO WX

rpadgukam

34

Pacnio3naBate KBagpaTuuHyr0 (QYHKOHIO 1O (Qopmyiie, TPUBOAUTH
MpUMEpbl KBAaAPAaTUYHBIX (YHKIMH H3 peanbHOM >KU3HM, (PU3MKH,

IreoMCTpUun

Apudmerndeckast 1 reOMeTpUIECcKas IPOrpeccuu

4.1

Pacnio3znaBath apuMeTndyecKyro U reOMeTpUUECKYI0 IPOrPECcCUy MpU

pa3HBIX crioco0ax 3agaHus

4.2

BbINONMHATE BBIYMCIEHUS C MCIONb30BaHUEM (GOpPMYN n-TO YJEHA
apuMeTHyecKol U reoMeTpUYecKOil Mporpeccuil, CyMMbI MEPBBIX N

YJIICHOB

4.3

N3o0paxkaTs 4iieHbl MOCAEA0BATEILHOCTH TOYKAMU Ha KOOPIWHATHOMN

TIIIOCKOCTH

4.4

Pemrate 3aJa4u, CBA3aHHBIC C YHCJIIOBBIMHU ITOCJICIOBATCIBHOCTAMH, B
TOM 4YHUCJIEC 3agadyu H3 peanLHoﬁ KHU3HHU (C HUCITIOJB30BaHHUEM

KaJIbKYJIATOPA, UPPOBBIX TEXHOIOTHIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
1 Hucna u BBIYUCIECHUS
JpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0] OT OAHON (OPMBI 3aMUCH
1.1 npoberi k apyroi. IloHsTHE panMOHAIBPHOTO YHMCIIA, 3alKHCh, CPAaBHEHHE,
YIOPSAOYMBAHUE PALIUOHATIBHBIX YHCEI
- Apudmernueckue AeUCTBUS C pallMOHAIbHBIMU YnciIaMU. Perienne 3a1a4 us
' pearbHOM MPaKTUKU HA YacTH, Ha 1poou
13 CreneHb C HaTypaJbHbIM IIOKa3aTeJeM: OIIpeJelieHHe, MpeodpazoBaHue
' BBIPQ)KEHUI Ha OCHOBE OTIPE/ICIICHNS, 3aIUCh OOJIBIINX YUCEIT
14 [TponieHTHl, 3amUCh MPOLEHTOB B BHJE IpoOU U JpoOU B BUJAE IPOLICHTOB.
' Tpu OCHOBHBIE 33/1a4 HA MTPOLIEHTHI, PEILICHUE 33a4 U3 PEAJIbHOU MTPaKTUKU
s [IpumeHeHne NPU3HAKOB  JEJIMMOCTH, pAa3JIOKEHHE Ha  MHOXKUTEIH
' HaTypaJIbHbIX YUCEIl
16 PeanbHple  3aBUCMMOCTH, B TOM 4Hcle OpsMas M oOpaTHasd
' MPOMOPLHUOHAIBHOCTH
2 Anrebpanyeckue BbIpaKeHHs
51 IlepemeHHBIE, YUHCITIOBOE 3HAYEHUE BBIPAKECHUS C NIEpEeMEHHON. JlomycTumble
' 3HAYEHUS IEPEMEHHBIX
55 [IpencraBieHre 3aBUCMMOCTH MEXJy BeIMYMHAMU B BUIE (HOPMYIIBL.
' Beruucnenus no gpopmynam
53 [TpeoOpa3oBanue  OYKBEHHBIX  BBIPOKEHHH, TOXIECTBEHHO  DPAaBHBIC
' BBIPAXKECHUS
2.4 CBoOIICTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM
5 s OpnHounensl U MHOroueHbl. CreneHb MHOrowieHa. CliokeHue, BHIUMTaHUE,
' YMHOXEHHE MHOTOWJIEHOB
Y @opMysbl COKpPAIIEHHOTO YMHOXKEHUS: KBaApaT CyMMbI U KBaJpaT pa3HOCTH.
' dopmyiia pa3HOCTH KBaapaToB. Pa3nokeHne MHOTOWICHOB HA MHOYKUTEIIH
3 VYpaBHEeHUA




VYpaBHeHHE, KOpPEHb YpaBHEHMsI, IpaBuia MpeoOpa3oBaHMs YpaBHEHUS,

> PaBHOCUJIBHOCTb YPaBHEHUU
12 JIuHeitHOE ypaBHEHME C OJHOW NEPEMEHHOW, YHCIIO KOPHEH JIMHEMHOTO
' YpaBHEHUS, PEIICHHE JIMHEUHBIX YPaBHEHUN
33 CocraBiieHHE ypaBHEHUM IO YCIIOBUIO 3aJa4uM. PerieHne TeKCTOBBIX 3a7ad ¢
. IIOMOILBIO YPABHEHU I
34 JluneliHOE ypaBHEHUE C JBYMs IEPEMEHHBIMH U €T0 rpaduk
Cucrema [ByX JMHEMHBIX ypaBHEHUH C JByMsl IN€peMEHHbIMHU. Pemienue
3.5 CHUCTEM YpaBHEHHUHU CIIOCOOOM IMOJCTAaHOBKH. [IprMephl pemeHns] TEKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaduku. OyHKnu
4.1 Koopaunara Touku Ha npsiMoit
42 UYucioBble NpOMEXYTKU. PaccTosiHue MexXay AByMsl TOUKAMH KOOPAUHATHOU
' IPSAMOM
43 [IpssMmoyronbHas cuctema koopauHat, ocu Ox u Oy. AGcuucca U OpaAMHATA
' TOYKHU Ha KOOPJAWHATHOM IJIOCKOCTH
a4 [Tpumepsl TpadukoB, 3anaHHbIX Qopmynamu. UTeHue rpaduKoB peasbHBIX
' 3aBUCUMOCTEN
4.5 [Tonstue pynkuuu. I'paduk ¢pynxuu. CroiicTBa GpyHKUIMN
4.6 Jlunelinas @ynkuus, e€ rpaduk. I'padux pyHkum y = [x|
47 I'paduueckoe pemieHue JMHEHHBIX YypaBHEHMH M CHCTEM JIMHEHHBIX
' YpaBHEHUH
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 Yucna 1 BIYUCTICHUS
L1 KBanpatnsiit kopenb u3 uyucna. IloHstue 00 wuppanMOHAIBHOM YHCIIE.
' JlecaTUUHbIE TPUOJINKEHUS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apudMeTHUeCKUX KBaJIpaTHBIX KOPHEW W HMX NPUMEHEHUE K
1.2 npeoOpa30BaHMIO YHCIOBBIX BBIPAXKEHUN W BBIYHCICHUSIM. J[eHCTBUTEIHHBIC
qucia
1.3 Crenens ¢ nenslM MokasareneM U e€ cBoiictsa. CTaHaapTHas 3aluch 4ucia




2 Anrebpanyeckue BoIpaKEHUS
2.1 KBanpatnslit TpéxuiieH, pa3ioKeHUe KBaJPaTHOTO TPEXUICHA HA MHOKUTENN
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajire0Opandeckoit 1poou
2.3 CrnoxeHue, BRIYMTaHUE, YMHOKEHHUE, JCIICHHE allreOpandecKux apooei
2.4 PanmionansHbIE BRIp@KEHUS U UX TIPE0Opa3oBaHue
3 VYpaBHEeHMS U HEPABEHCTBA
a1 KBagpatHoe ypaBHeHue, ¢opMmynaa KOpHEH KBaJIpaTHOTO YpaBHEHHUS.
' Teopema Buera
3.2 Pemenue ypaBHeHMi, CBOAAIIMXCA K TMHEHHBIM U KBAJIPATHBIM
3.3 [Ipocreiimme 1poOHO-palIMOHATILHBIC YPAaBHEHUS
I'padmueckas uHTEpnpeTanusi ypaBHEHHUI C ABYMS NEPEMEHHBIMU U CHUCTEM
34 JIMHEWHBIX YPAaBHEHUH C JBYMs IlepeMeHHbIMU. [IpuMepsl pemenus cucrem
HEJIMHEWHBIX YpPaBHEHUH C IBYMS IEPEMEHHBIMH
3.5 Pemennie TeKCTOBBIX 33724 anredpandeckum crnocodom
3.6 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITepeMEHHOMN
3.8 PaBHOCUIIBHOCTH HEPABEHCTB
3.9 JIuHelHble HEpAaBEHCTBA C OHON NIEPEMEHHOM
3.10 CucreMbl TMHEMHBIX HEPABEHCTB C OJIHOM MepeMEHHON
4 OyHKINUH
il Ilonartue ¢ynkuun. OOnacTe oOmNpeAereHUs U MHOXKECTBO 3HAYCHHUH
' ¢ysaxuu. CriocoOsl 3ajaHus PYHKIMHA
4.2 I'paduk pynkumu. YreHue cBOMCTB GyHKIUH 110 €€ rpaduxy
4.3 [Ipumeps! rpadukoB GyHKIIHM, OTpaXKaroUX pealbHble IPOLECCH
a4 OYHKIMM, OINHUCHIBAIOIIME NPSIMYH0O M OOpaTHYIO MPONOPLHOHAIbHbBIE
' 3aBHCUMOCTH, UX I'pauKu
4.5 @yHKIUU y =x% y = x°
4.6 Oyukuuu y = [x, y = |x|
4.7 I'padmueckoe penieHne ypaBHEHUN U CUCTEM ypaBHEHUI

9 KIIACC




Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 Yucna u BBIYUCIEHUS
1 PanonanbHble 4nciia, UpPpalUOHAIBHBIE 4YHCIIA, KOHEYHbIE M OECKOHEUHBIE
' JeCATUYHBIE JPOOU
MHOXecTBO 1eHCTBUTENbHBIX YHCEN, JEHCTBUTENIbHBIE YHCIIa KaK OECKOHEUHbIE
1o JecATUYHbIe ApoOH. B3auMHO 0JJHO3HAYHOE COOTBETCTBUE MEXY MHOKECTBOM
' JICMCTBUTEIIBHBIX YHCET U KOOPAUHATHOMU NpsAMOil. CpaBHEHHE 1EHCTBUTEIBHBIX
quCell
1.3 ApudmeTndeckne IeHCTBUS ¢ IEHCTBUTEILHBIMEI YUCIIAMU
W3mepenus, npubinxenus, oeHKd. PazMepbl 00BEKTOB OKPY)KAIOLIET0 MHpa,
L4 JUINTEJIBHOCTh IPOLECCOB B OKpyxkarwomeMm wmupe. [IpubnmxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmmkeHus. Oxkpyriaenue uucen. [lpukuaka u orneHka
pE3yJIbTaTOB BBIYMCICHUN
2 YpaBHEHHUs U HEPABEHCTBA
2.1 YpaBHEHHUsI C OJHOU ITIEPEMEHHON
2.2 JInnelinoe ypaBHeHue. PemieHne ypaBHeHU, CBOAAIIMXCA K JIMHEWHBIM
2.3 KBanpaTtHoe ypaBHeHue. Penienue ypaBHeHHM, CBOASIILIUXCS K KBaPATHBIM
04 bukBanpatHoe ypaBHeHHe. IIpuMepbl pelIeHHs YpaBHEHHW TpPETbed H
' 4eTBEPTON CTENEHEN Pa3I0KEHUEM Ha MHOKUTEIN
2.5 Pemenue 1poOHO-paliMOHAIBHBIX YpaBHEHHH
2.6 CucreMsbl ypaBHEHUN
2.7 VYpaBHeHMe ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenne cucreM IByX JIMHEWHBIX YPABHEHMM C IBYMs IEPEMEHHBIMU
59 Pemenne cucreMm IByX ypaBHEHMil, OJHO M3 KOTOPBIX JIMHEWHOE, a Apyroe —
' BTOPOU CTEIIEHU
2.10 I'paduueckas MHTEpIIpETALMs CUCTEMbI YPaBHEHHH ¢ IByMsI IEpeMEHHBIMU
2.11 Pemienne TeKCTOBBIX 3a/1a4 alreOpandecKuM CriocoOoM
2.12 YuciioBble HEPABEHCTBA U X CBOMCTBA
2.13 Pemenne TMHENHBIX HEPABEHCTB C OJTHON ITEPEMEHHOMN
2.14 Pemienue cucrtem JIMHEHHBIX HEPABEHCTB C OJIHON MEPEMEHHOM
2.15 KBaaparHble HEpaBEeHCTBA
516 I'padmyeckass uHTEpHpeTanysi HEPAaBEHCTB U CHUCTEM HEPABEHCTB C JBYMs

MNEPpCMCHHBIMU




3 DyHKIUU

31 KBagpatnunas ¢yHkuus, e€ rpadpuk u coiictBa. IlapaGoma, koopauHAaThI
' BEPIINHBI TapadoiIbl, 0Ch CHMMETPUH TapadoIIbl

3.2 I'paduku Gynkuuit y=kx, y=kx+b u ux cBoiicTBa

33 I'paduku Qynkuit y=k/x, y = x° 1 uX CBOCTBa

34 I'paduku GyHKIUH , ¥ UX CBOHCTBA
4 YuciioBble OCIEN0BATEIBHOCTH

i1 Onpeznenenue u crocoObl 3aJaHUs YUCIOBBIX IOCIENOBaTeNIbHOCTEH. 3aaHue
' MOCIIEI0BATEIFHOCTH PEKYPPEHTHOM (hopMyIioi U popmMyIoii n-ro djaeHa

42 Apudmernueckass mnporpeccus. Dopmynsl n-ro  wieHa apu(pMeTHUECKO
' IPOTPECCUH, CyMMBI NIEPBBIX 71 YICHOB

43 ['eomerpuueckass mnporpeccus. QPopMmynbl n-r0  4YjeHa T'eOMETPUYECKOi
' IPOTPECCUU, CYMMBI IIEPBBIX /1 YICHOB

44 N300paxkenne uiaeHOB apU(PMETHUECKOM U TIEeOMETPUYECKON Mporpeccuit
' TOYKaMH Ha KOOPAMHATHOM MI0CKOCTHU. JIMHEHHBIH 1 3KCIIOHEHIMAIbHBINA pOCT

4.5 Crno’xHbI€ MPOLIEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa3oBaTe/IbHOI NPOrPaMMbl OCHOBHOTI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHHe OmnepupoBaTh IMOHATHSAMHU: MHOXKECTBO, IIOJMHOYKECTBO,
OlepallM¥ HaJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATH IOHATUAMM:
rpad, cBs3HBIN rpad, AepeBO, HHUKI, MPUMEHITh UX MPHU PELICHUU
3aJa4; yMEHHE UCIOJIb30BaTh rpaduyeckoe MmpeacTaBleHHe MHOXKECTB
JUIsL OTIMCAHUS PEAIBHBIX IPOLIECCOB U SIBJICHUM, IIPU PELICHUM 33]a4

u3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATL IMOHATHAMM: OIIPCACIICHUC, aKCHMOMaA, TCOpEMA,
A0Ka3aTCjIbCTBO, YMCHHUC pacClioO3HaBaTb MHCTHHHBIC U  JIOXKHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTL IIPHUMCPLI W KOHTPIIPUMCPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHHA BBICKQ3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPaJbHOE YHUCIO, NMPOCTOE U
COCTABHOE 4YMCJIO, JEIUMOCTb HATYPAJIbHBIX YHCEJI, IIPU3HAKU
JeTUMOCTH, LeJI0€ YHUCIIO, MOJAYJb 4YHCIa, OOBIKHOBEHHas JIpoOb U
NecsITUYHasl Opo0b, CTaHIAPTHBINA BUJ YMCIIA, pallMOHAIBHOE YHCIIO,
UppalMoOHAIbHOE YHCIO, apu(pMeTHYeCKUH KBaJApaTHBI KOPEHb;
YMEHHE BBINOJHATH JEHCTBUS C  4YMCIaMH, CpaBHUBAaTh U
yIOpSAOYMBaTh YHCIA, MPEACTABIATh 4YHCIA Ha KOOPAMHATHOMN
NpSIMOW, OKpYIJISATh YHCIA; yYMEHHE JeaThb MHNPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHU

YMeHue onepupoBarh IMOHATUSMM: CTENEHb C LEJNbIM I[OKa3aTeNeM,
apudMeTUYECKU KBaJpPaTHBI KOPEHb, MHOTOUIEH, ajlreOpandeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTeneHU
OOJIbIlIe €IWHMIIBI, YMEHHE BBIMOJHATH pacdy€éTel 1o (Qopmymnam,
npeoOpa3oBaHus IENbIX, APOOHO-PallMOHANBHBIX BBIPAKEHUN U
BBIPAXKECHHUI C KOPHSMH, Pa3JIOKEHUE MHOIOYJICHA HAa MHOXKHUTENIH, B
TOM 4HCIE C UCHONb30BaHHEM (OpPMYyT pa3HOCTH KBaApaTOB U

KBaZpaTta CyMMbI U pa3HOCTHU

VYMmenune ONneprupoOBaTh NOHATUAMU: YUCJIIOBOC PAaBCHCTBO, YPABHCHUEC C




OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOI; YMEHHE pellaTh JUHEIHBIE U KBaJpaTHbIC ypaBHEHUS,
IpOOHO-pALlMOHAIbHBIE YPAaBHEHUS C OAHOM NEpPeMEHHOW, CHCTEMBbI
JBYX JIMHEHHBIX ypaBHEHMH, JTUHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-pAllMOHAJIbHbIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUN 3aJ1a4 U3 IPYruX MpeaMeETOB
U TPaKTUYECKUX 3a7ad; YMEHHE HCIOJb30BaTh KOOPAWHATHYIO
OpSIMYyI0 M KOOPAWHATHYIO IUIOCKOCTH Uil M300pakKeHUs peUIeHUn

ypaBHEHUM, HEPABEHCTB U CHUCTEM

YMeHue onepupoBath MOHIATUAME: GYHKIHS, TpaduK GYHKIHH, HYIH
GbyHKINH, MIPOMEIKYTKH 3HAKOIIOCTOSIHCTRBA, MIPOMEIKYTKH
BO3pacTaHusi, yObIBaHHS, HAHOOJbIICC W HAaUMEHBIIEC 3HAYCHUS
GbyHKINNT; YMEHHE OIIEpUpPOBAThH MIOHATUSAMU: npsMast
MPOMOPIHOHATIBHOCTD, JTHHEHHAS (YHKIMS, KBaJpaTUuHas (yHKIHS,
oOpaTHass TPONOPIMOHATBHOCTh, IMapaboya, runepbosia; yMeHHE
CTPOUThH rpaduky QYyHKIUH, UCITIOIBL30BATh TPA(UKHU IS ONPEICIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, I PEUICHHS 3a/1a4 U3 JPYTHX
y4eOHBIX TPEAMETOB W pEajbHOW JKU3HU, YyMEHHE BBIPAKAThH

(dhopMyJlaMy 3aBHCHMOCTH MEXKy BETMINHAMU

YMenune OICprupoOBaThH IIOHATUSAMMU. II0CJICAOBATCIIbHOCTD,
apupmeTHyeckass M TeOMeTpuYecKkas  IPOrpeccHH;  yMEHHue
HCIIOJIb30BaTh CBOMCTBA MOCIEA0BATENbHOCTEH, (HOPMYNIBI CyMMBI U
o0IIero 4jeHa MpH peleHuH 3ajad, B TOM YMCIe 3a/1ad U3 JPYTux

Y4€OHBIX TIPEIMETOB U PEATbHON KU3HU

YMeHue pemath 3a7aud pa3HbIX THUIOB (B TOM 4YMCII€ Ha HPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, LIEHYy TOBApOB MU CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPABJICHUS JINYHBIMU U
ceMEeMHbIMM  (UHAHCAMM); YMEHHME  COCTaBIIATb  BBIPAXKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBI IO YCIOBHIO 3ajJayd,
HCCIIEIOBaTh MOJIyYEHHOE PEIlIeHHE W OLEHUBATh MPaBIONOA00HOCTh

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh HMOHATHAMM: (HUrypa, TOUKa, OTPE3OK, MpsMasd,
Jy4, JJOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PABHOOEIPEHHBIN
U PaBHOCTOPOHHUM TpPEYrojdbHUKH, MPSIMOYTOJIbHBIA TPEYTrOJNbHUK,

MeanaHa, OMCCEeKTpUca U BBICOTA TPEYrOJIbHHUKA, YEThIPEXYTOJIbHUK,




napajuieiorpaMMm, pomM0O, MNpPSIMOYTOJBHHMK, KBaJapar, Tpamneus;
OKPY>KHOCTb, KPYT, KacaTelbHas,; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢dburypamu; yMeHue pemaTh 3ajadyd, B TOM YHWCJIE U3 MOBCEIHEBHOM
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEJIIMYUH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB UTYp U (PaKTOB

10

YMeHue omnepupoBaTh MOHSATUSMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapajuIeIbHOCTh U IEPHEHAUKYISIPHOCTD IPSMBIX,
yroa MexAy MpsSMbIMH, [EPHEHIUKYISAP, HAKJIOHHAs, IPOEKIUs,
nonobue ¢puryp, noJo0HbIE TPEYTOJIbHUKH, CAMMETPUS OTHOCUTEIHHO
TOYKM M TNPAMOW; YMEHUE DPACIO3HABATh PABEHCTBO, CUMMETPHUIO U
nonobue ¢uryp, napamieNbHOCTh U MEPHEHIUKYIIPHOCTD MPSIMBIX B

OKpYyKaromemM MHUpe

11

YMeHue onepupoBaTh IOHATHUAMM: JUIMHA, PAcCTOSIHUE, YIroj
(BeqIMUMHA yIja, CUHYC U KOCHUHYC yIJla TPEYrojbHHKA), IUIOLIA/ib;
YMEHHUE OLIEHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKpY’KaroIIeM
MHUpE; YMEHHE NpPUMEHATh (OpMyabl TEepUMeTpa U IUIOUIAIU
MHOT'OYTOJIbHUKOB, JJMHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO TapajuleJieNuIela; YMEHHE NPUMEHSATh HPU3HAKU
paBEHCTBa TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJbHHUKA,
teopemy Iludaropa, TpUTrOHOMETpHYECKHE COOTHOUICHUS  JUIS

BBIYMCIICHUA OJIUH, paCCTOHHHﬁ, mioIaaei

12

YMmenue u3zo0pakaTh IUIOCKME (UIypsl W HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUIYPBl OT PYKH, C MOMOUIBIO YEPTEKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB II0 TEKCTOBOMY WM

CHUMBOJIbHOMY OITMCAHUTIO

13

14

YMeHue  onepupoBarb  IMOHATHSAMU:  NPSAMOYTOJbHAas  CHCTEMa
KOOpJMHAT, KOOPAWHATBHI TOYKH, BEKTOpP, CYMMa BEKTOPOB,
MPOU3BEICHUE BEKTOPA HA YNCIIO, CKAIPHOE MIPOU3BEIECHUE BEKTOPOB;
YMEHHUE HCIOJIb30BaTh BEKTOPHI U KOOPAMHATHI JJIs MPEACTABICHUS
JaHHBIX W pEIIeHUs 3aJa4, B TOM YHCIE€ W3 JPYTUX YUEeOHBIX

MPEIMETOB U PEATbHOMN )KU3HU

YMeHne omnepupoBaTh TOHATHUSIMH: CTOJOMKOBBIE U  KPYTrOBBIE
auarpamMmbl,  TaOnuWIBl, cpeaHee  apuMETHYEeCKoe, MeIuaHa,
HauOoJblllee U HaWMEHbIee 3HAUYEeHHs, pa3Max YHCIOBOrOo Habopa;

YMCHHC MU3BJICKATBh, HUHTCPIIPETUPOBATH )51 Hp606pa3OBBIBaTB




15

16

nHpOpMalLMIO, TPEJICTABICHHY0 B TaliuIax M Ha JuarpaMmax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKH pPEATbHBIX IPOLECCOB U
SBJICHUM; yMEHHE paclo3HaBaTh M3MEHYMBBIC BEJIUYMHBl B

OKPYKaIOIIeM MUPE

YMeHue onepupoBaTh IMOHATHSAMU: CIy4YalHBIA ONBIT (CIy4alHbBIN
IKCIIEPUMEHT), dJEMEHTApHOE COOBITHE (JIIEMEHTApHBIH HCXO.)
CIIy9aifHOTO OTBITA, CIIy4allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAWUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B OIBITaX C
PaBHOBO3MOKHBIMHU 3JIEMEHTapHBIMU COOBITHSIMH; YMEHHE pEIlaTh
3ala4yd METOJIOM OPraHHW30BAHHOTO Mepedopa U C HUCIHOJIb30BAHUEM
IIpaBWJla YMHOJKEHUS; YMEHHUE OLICHMBAaTb BEPOATHOCTH pEaIbHBIX
COOBITUI W SIBJICHWI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJOBEPOSTHBIX COOBITMM B OKpYXaloIleM MHPE U B IKHU3HU;
3HAKOMCTBO C TMOHSTHEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SABJICHUAX

YMeHne BBIOMpATh MOIXOASIINA W3Y4EHHBIH METOJ Uil pPELICHUs
3a/a4¥, IPUBOJUTH NPUMEPHI MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB MATEMATHKHU B
UCKYCCTBE, OIMCBIBATH OTJAEIbHBIE BBIIAIOIIMECS  PE3YJIbTaTBhl,
IIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAYKH, HPUBOIUTH
IIpUMEPBl MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B OTECYECTBEHHOMN

Y BCEMHPHOU UCTOPHUH




INIEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna u BBIYUCIICHUS

1.1 Harypanbnsie u nensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI

- OOBbIKHOBEHHBIE M JIeCATHYHBIE  JpOOM,  IPOLEHTbI, OECKOHEUHbIE
' MIEPUOINICCKHE POOH

13 Panuonanenple  yMcna. Apu@MeTHdeckue ONepaluud ¢  PalUOHAIbHBIMU
' YyHuClIaMu

14 JeiictBuTtenpHble uKciaa. ApupMeTHYECKHE OINepalud ¢ JeHCTBUTENbHBIMU
' quCIaMU

s [TpubnnKEHHBIE BBIYMCIECHUS, NpaBWIA OKPYIJICHUs, HPUKHUIKA U OLEHKa
' pe3yJibTaTa BBIYUCICHUN
2 Anrebpanyeckue BbIpaKeHUs

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )

55 Crenenp ¢ nenbiM nokasareneM. CTENEeHb C palMOHAIbHBIM I10KA3aTEJIEM.
. CBoiicTBa CTeNEeHH

2.3 MHorouseHsl

24 Anrebpanueckas ApoOb

) s ApudpmeTnueckuii  KOpeHb  HATypaJbHOW  CTEIEHHU. HeuictBuss ¢
' apu(pMeTUUECKUMU KOPHSIMH HaTypalbHON CTENEHU
3 YpaBHEHMS U HEPABEHCTBA

i1 Llenpie M apoOHO-panMoHaNbHBIE YypaBHEHHs. CHCTEMBI M COBOKYIHOCTHU
. yYpaBHEHUU

1s Lenbie u apoOHO-panmoHanbHble HepaBeHCTBA. CHCTEMBI U COBOKYIMHOCTH
' HEPABEHCTB

3.3 Pemenne TekcTOBBIX 3amau
4 YucnoBbIe TOCIEN0BATEILHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUs TIOCIEI0BATEIbHOCTEH

4.2 Apudmernueckass U reomerpuyeckas mnporpeccud. dopmyna  CIOKHBIX




IIPOLICHTOB

5 OyHKIMU
OyHknusg, crnocoObl 3amanus  ¢yHKuuud. ['paduk  yHknuu. OoOmacts
OIpesieNIeHusl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxmuu. IIpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MakCUMyMBbl U
MUHHUMYMBI (yHKIMH. Hanbospinee W HauMeHbllee 3HaueHHE (YHKIUU Ha
IPOMEXKYTKE
6 Koopaunatel Ha IpsAIMOM U INIOCKOCTH
6.1 KoopaunaTthHas npsmas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerprueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyroapHUK
7.3 MHOroyrojasHUKu
7.4 OKpy’>KHOCTb U KpyT
7.5 M3mepeHue reoMeTpu4eckux BeIMYUH
7.6 BekTopsl Ha TII0CKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'padbr




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Maremartuka. Anrebpa: 7-i kitacc: 6a30BbIi ypOBEeHb: yUeOHHK; 15-¢ n3nanue,
nepepadotanHoe MakaperaeB FO.H., Munaiok H.I'., Hemkos K.W. u np.; mox
penakuueit TensikoBckoro C.A. AkimonepHoe o0uiectBo «M3aaTenbcTBO
«IIpocsemenue»

* Maremaruka. Anre6pa: 8-i kiacc: 6a30BbIi ypoBeHb: yueOHUK; 16-¢ u3ganue,
nepepadboranHoe MaxkaperueB F0.H., Munrok H.I'., Hemkos K.W. u ap.; mox
penakuueii TensikoBckoro C.A. AxkunonepHoe o61ecTBo «3naTrenscTBo
«IIpocBemenue»

* Maremaruka. Anredpa: 9-i kitacc: 6a30BbIi ypOBEHB: yUeOHUK; 15-¢ u3nanue,
nepepadboranHoe Maxkaperues FO.H., Munarok H.I'., Hemikos K.W. u ap.; nox
penakuueit TensikoBckoro C.A. AkimonepHoe o0miectBo «M3aaTenbcTBO

«IIpocsemenue»

METOANYECKHUE MATEPUAJIBI 1JISI YUUTEJIA

JunakTudeckue MaTepuasl 1o aiareope, k yueonuky FO.H.MakapsiueBa u jp.
«Anrebpa. 7 knaccey, ®I'OC, M. IIpocsenienue, pekomenaorano MCMO
Poccuiickoit Akagemun OOpa3oBaHus, 5-¢ U3/, epepadboTaHHOE U JOMOJHEHHOEC,
U31aTeNIbCTBO «JK3aMeH», M.,

JvakTuuecKkre MaTepuaiibl Mo MaTeMaTuke, 7 Kiacc, aBropsl JI.M.3BaBuy,



JI.B.Ky3uenona, C.b. CyBopoBa, 18-¢ uzganue, M., [Ipocsenienue
KoHTponbHO-u3MepuTenbHble MaTepuaibl. MaTemaTuka. 7K1acc, K yueOHUKY
FO.H.MakapsiueBa

Juaaktudyeckue Matepuaisl 1o anredpe, Kk yueonuky KO.H.Makapsiuea u ap.
«Anrebpa. 8 knacey, ®I'OC, M. IIpocsenieHue

Hunaktudeckue Marepuanbl. Anredpa, 8 kiacc, yaebHoe mocodue s
o0mreoOpa3oBaTenbHBIX Opranu3anuii, 2 1-e n3ganue, apropsl B.1.JKoxoB,
FO.H.MakapsiueB, H.I'. Munatok, M., [IpocBenienue
KoHnTtponbHO-u3MepuTeabHbie MaTepuaibl. Airedpa. 8 kiacc, K yueOHUKY
FO.H.Makapsiuesa u 1ip. (M., IIpocBenienue)

KoHTposbHO-u3MepuTenbHble MaTepuaibl. Anredpa. 9 kiace, K yueOHUKY
FO.H.Makapsiuena u nip. (M., IIpocsenieHue)

Junaktudeckue Matepuaibl. Anredpa, 9 kinace, yueOHoe nmocooue aist
o01eo0pa3oBaTeNIbHBIX OpraHu3anui, 2 1-¢ uznanue, asTopsl FO.H.Makapsiues,
H.I'. Munatok, JI.M.KopotkoBa, M., [IpocBemienue

OI'D. MaremaTuka, TUIOBBIE AK3aMEHAIIMOHHBIE BApUAHTHI, 11O PeAaKIIueH

N.B.Smenko, 36 BapuaHTOB

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
bubmuoteka [{OK https://m.edsoo.ru/

Ypoku Ha POIII https://resh.edu.ru/



BIIP https://vpr-ege.ru/vpr
OtkpeIThiid 6ank 3aaanuit OI'D https://fipi.ru/

https://uchi.ru/






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 145792345010397423411790935696345598984963060820
Bnageney MNepacumuyk Hagexna HukonaesHa

OeicTevTened C 03.04.2026 no 03.04.2027



http://www.tcpdf.org

		2026-09-29T21:28:35+0500




