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HOACHUTEJIBHASA 3AIINCKA

AnreOpa sBJISIETCSI OTHUM U3 ONOPHBIX KYpPCOB OCHOBHOTO OOIIEro 0oOpa3oBaHUS:
OHa oOecreurBaeT U3y4YeHHE JPYruX AUCIUIUIMH, KaK €CTeCTBEHHO-HAYyYHOTO, TakK U
TYMaHUTapHOTO LUKIIOB, €€ OCBOEGHHE HEOOXOIUMO MJisl MPOJOJIKEHHSI 00pa30BaHUs U B
MOBCEOHEBHON ku3HU. Pa3zButne y oOydaromuxcsi HAy4YHbIX MPEIACTABICHUN O
NPOUCXOXKJECHUN U CYIIHOCTH anredpandeckux aOCTpakiuii, crmocodbe OTpakeHHs
MaTEMaTUYECKONM HayKOW SBJICHMM M TIPOLIECCOB B NpHUpPOAEC U OOIIeCTBE, pOJU
MaTEMaTUYECKOTO MOJICTUPOBAHMS B HAyYHOM IO3HAHWU M B MPAKTUKE CIIOCOOCTBYET
(GOpMUPOBAHHUIO HAYYHOTO MHPOBO33PEHHUS M KAYECTB MBILIUICHUS, HEOOXOIUMBIX IS
ajanTalii B COBpeMEHHOM IudpoBoM obOmiecTBe. M3yueHue anredOpbl oOecrieurBaeT
pa3BUTHE yMEHHUS HaOJI0JaTh, CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIJIEHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM
JNEUCTBUA M BBIBOJBI, (POpMyIHpoBaTh yTBEpkaeHUA. OCBOEHHE Kypca aireOpbl
00ecreynBaeT pa3BUTHE JIOTHYECKOTO MBIIIJIEHUSI OOYYaloIUXCSA: OHU HCHOJB3YIOT
NEAYKTUBHbIE M HMHAYKTUBHBIE pacCyXKI€HHsA, O0OOOIIEHME M KOHKPETH3aLHUIO,
abcTtparupoBanue u aHanoruro. OO0ydeHue anredpe MmpeanosiaracT 3HAYUTENbHBIN 00bEM
CaMOCTOSITENIbHOM JIEATENIBHOCTH OOYYAIOIIUXCs, MO3TOMY CaMOCTOSITENIbHOE pEIlCHUE
3a/1ay SBJSETCA peann3anuei AesiTeIbHOCTHOTO IPUHIIUIA O0yUEHHUS.

B crpykrype mporpammel y4eOHOro kKypca «AmnreOpa» Ijsi OCHOBHOI'O OOILIEro
o0Opa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEpkKaTelIbHO-MEeTOANYecKrue TUHuU: «Yucna
U BBIYUCICHUS», «ANreOpandyeckue BbIPpAKCHUS», «YpaBHEHUS U HEPABEHCTBAY,
«Dynkuuny. Kaxnaas w3 3THX COAEpKATETbHO-METOJIMYECKUX JIMHUN pa3BUBAETCAd Ha
MPOTSDKEHUH TPEX JIET M3YYEHHUS Kypca, B3aUMOJCHMCTBYsSI C IPYrUMHU €ro JHHUsSMU. B
XO0JIe M3yYeHHs y4eOHOro Kypca OOy4aroUIMMCsl NPUXOJIUTCS JOTMYECKH PpacCyXIaTh,
MCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN SI3bIK. B CBSI3U ¢ 3TUM B mporpaMmy y4eOHOTO
Kypca «AnreOpay» BKJIIOYEHBbI HEKOTOPHIE OCHOBBI JIOTHKH, MPEICTABICHHBIE BO BCEX
OCHOBHBIX pa3/ieJlax MaTeMaTHYecKoro oOpa3oBaHMS U CHOCOOCTBYIOIIHME OBJIAJCHHIO
0Oy4aroIMMUCs OCHOB YHHMBEPCAIBHOIO MAaTEMaTU4ecKoro si3bika. CoaepikaTrelbHON U
CTPYKTYPHOM  OCOOEHHOCTBHIO  y4eOHOro  Kypca  «AurebOpa»  SBISIETCS  €ro
WHTETPUPOBAHHBIN XapakKkTep.

Conepxkanue nuHUUA «YUuWClIa U BBIYMCIEHUS» CIY>KUT OCHOBOM [JI JaJbHEUIIETO
M3YYEHUs] MAaTeMaTHKH, CIOCOOCTBYET PAa3BUTHIO Yy OOYYAIOMIMXCS JIOTHYECKOTrO
MBIIUICHUS, (OPMHUPOBAHUIO yMEHHUS  [OJB30BATHCS  AJIrOPUTMaMHU, a  TaKke
MPUOOPETECHUIO TMPAKTHYECKUX HABBIKOB, HEOOXOAMMBIX [JIsl TOBCEIHEBHOW IKU3HH.
Pa3BuTHe NOHATHA O 4YMCIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs CBSA3aHO C
palMOHAIBHBIMA W HPPALMOHAIBHBIMU YHCIIaMU, (POPMUPOBAHMEM NPEICTABICHUNA O
NEUCTBUTEIBHOM YHUCIE. 3aBEPIICHUE OCBOEHUS YMCIIOBOW JIMHUM OTHECEHO K CPEIHEMY
o01eMy 00pa30BaHUIO.



ConepxaHne NByX anreOpandecKux JIMHUM — «AJreOpandeckue BBIPAKCHUS» U
«YpaBHEHUSI W HEPABEHCTBAa» CHOCOOCTBYeT (OPMUPOBAHHUIO Yy OOYHAIOIIMUXCS
MaTEMaTUYECKOTO annapaTta, HEOOXOIUMOro NIl PELICHUs 3a7ad MaTEMaTHKH, CMEXHBIX
NpeIMETOB U TMPAKTUKO-OPUEHTHUPOBAHHBIX 3adady. Ha ypoBHe OCHOBHOTO 001I€ro
oOpa3oBaHMsl y4eOHBIM MaTepuan TPYNIUPYETCS BOKPYT PAIMOHATBHBIX BBIPAKECHUU.
Anrebpa JEMOHCTpPHpPYET 3HAU€HHE MAaTeMAaTUKH KakK S3bIKa Ui TOCTPOCHUS
MaTeMaTUYECKUX MOJENIEH, ONMCaHus MPOLIECCOB U SIBJICHUM peanbHOro mupa. B 3agaun
oOyueHust anredpe BXOJAT TaKXkKe JajbHEWIlee pa3BUTHE aJTOPUTMUYECKOTO MBILIUICHHUS,
HEOOXOJUMOT0, B YACTHOCTH, JJsi OCBOGHHSA Kypca HHQOPMATHKH, M OBJAJCHUE
HaBbIKAMHU  JCNYKTUBHBIX  paccyxaeHuid. [IpeoOpa3oBaHne CHMBOJNBHBIX  (QOpM
CIOCOOCTBYET Pa3BUTHUIO BOOOPAKEHMSI, CIIOCOOHOCTEN K MaTEMATUYECKOMY TBOPUYECTBY.

Copepxanve (QyHKIMOHAIBHO-TpaUUYECKOW JMHUM HAlEJEHO Ha IOJIy4YeHUE
OoOyyarolUMUCS 3HAHUH O (YHKUUAX KaK BaKHEWIIEH MaTeMaTHYeCKOM MOJEIH MJis
OMHCAaHUS M UCCIEIOBaHUS Pa3HOOOpA3HbIX MPOIECCOB M SBICHUM B MNpPUPOAE U
oOmecTBe. M3yueHue marepuana crnocoOCTBYET pa3BUTHIO Yy OOYYaIOIIUXCA YMEHHUS
MCIIOJIb30BaTh PA3NIUYHbBIC BBIPA3UTEIbHBIE CPEJCTBA S3bIKA MATEMATHKH — CJIOBECHEIE,
CUMBOJINYECKHUE, TpaduyecKkue, BHOCUT BKJIAJ B (OPMUPOBAHUE MPEICTABICHUN O POJIU
MaTEeMaTHKHU B Pa3BUTHH LUBUIU3ALUU U KYJIbTYPHI.

CornacHo yuyeOHOMY IIaHy B 7—9 Kjaccax H3ydaercs y4eOHbIH Kypc «AmreOpay,
KOTOPBI  BKJIIOUAET CIEAYIOLIME OCHOBHBIE pa3iensl coaepkanusa: «Yucma wu
BBIUHCTICHUS», «ANTeOpanueckue BBIPAKEHUS», «YPaBHEHHS U HEPaBEHCTBAY,
«DYHKIIAWY.

Ha usydenue yuebHOTO Kypca «Anredpa» orBogutcs 306 gacos: B 7 kiacce — 102
yaca (3 yaca B Henento), B 8 kinacce — 102 gaca (3 yaca B Heneno), B 9 kiacce — 102 gaca
(3 yaca B HeZEIIO).

KoppekinoHHo-pa3BuBaroiasi HalpaBIeHHOCTb IpeIMeTa

VYyeOubii npeamer «MaTeMaTruka)y CHOCOOCTBYET Pa3BUTHIO BBIYMCIUTEIBLHOU
KyJIbTYpbl W JIOTHYECKOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHHUS IOJb30BAThCS
QITOpUTMAMH, a TaKXke MPUOOPETEHHI0 MPAKTUYECKUX HAaBBIKOB, HEOOXOJUMBIX B
MOBCeTHEBHOM )u3HM obOydaronuxcsi ¢ 3[1P. YueOHbIit nmpeameT pa3BUBaeT MBIIUICHHE,
IPOCTPAHCTBEHHOE  BOOOpaxeHHe,  (QyHKUMOHAJIbHYIO  TI'PAaMOTHOCTb,  YMEHHS
BOCIIPUHUMATh W KPUTHYECKH aHAJIM3UPOBaTh HWH(OpMAIMIO, TMPEICTABICHHYIO B
paznuYHbIX hopmax.

[Iporpamma oTpaxkaeT cojep:kaHue oOydeHusi npeametry «MareMaTtuka» C ydyeTom
0co0BIX OoOpazoBaTelbHBIX MoTpedHOcTel oOyuaromuxca ¢ 3IIP. OBnageHue y4eOHBIM
npeamMeToM «MareMmaTukay Npe/ICTaBIIAECT ONPEACNICHHYIO CIIOXKHOCTh JJI y4YalluXxcsl C
3IIP. V o6yuaromuxcsi ¢ 3IIP Hanboisiee BbIpak€Hbl OTCTABaHUSI B Pa3BUTHUU CIIOBECHO-



JOTUYecKUX (OPM MBILIIEHHS], [TO3TOMY A0OCTPAKTHBIE U OTBJICYEHHBIE KAaTErOPUHM UM
TPYAHOIOCTYIHBI. B TOXe Bpems HpH CHENUAJIbHOM OOY4YEHMM IIKOJbHUKHA MOTYT
BBIIIOJIHATH 33JlaHus MO aJropuTMy. OHU BOCIIPUMMYUBBI K TIOMOIIM, MOTYT BBIIIOJHHTH
MEPEHOC Ha aHAJOTHYHOE 33JJaHUE YCBOCGHHOTO crocoba pemieHusi. CHIDKEHUE pa3BUTHUS
MBICJIATEIILHBIX ONEPAallUi U 3aMEUICHHOE CTaHOBJICHHE JIOTUYECKUX JIEUCTBUM ITPUBOMIST
K HEIOCTaTOYHOM OCMBICIEHHOCTH COBEPIIAEMBIX YUYEOHBIX ACHCTBHHA. Y IIKOJbHUKOB
3aTpy/JAHEHBI CYETHBIE BBIYUCIIECHUSA, IPOU3BOIUMBIE B YM€E. B MHCHbMEHHBIX BBIUUCIECHUSAX
OHM MOTYT TPOMYCKaThb OJWH M3 MPOMEXKYTOUYHBIX maroB. [Ipum paboTe ¢ YHUCIOBBIMU
BBIPKCHHUSIMH, BBIYUCICHUEM MX 3HAYEHUS MOTYT HE YAEpPKUBATH MPABUJIBHBIN MOPSAIOK
neuictBuit. [lpu ynpomienun, npeodpa3oBaHuu BelpakeHudd yvammecst ¢ 3[IP He moryT
CaMOCTOATENIBHO TPUHATh PEUIEHHWE O IIOCIIEIOBATEIBHOCTH BBIIIOJHEHHS JIEHCTBHA.
KOHKpETHOCTP MBIIUIEHUSI OCJIOKHSAET YCBOCHHS HAaBbIKA pPELIEHUsS yPaBHECHU,
HEpPaBEHCTB, CHUCTEMbl ypaBHEHUH. KM MalloJOCTYITHO COBEpILIEHHE OOpPATHMBIX
oreparum.

Huzkuil ypoBeHb pa3BUTHS JIOTHUECKHX ONEpalui, HeAoCTaTOyHas 000OIEHHOCTH
MBIIUICHNS  3aTPyJHAKOT  u3ydyeHue TeMmbl «DyHKOHUW»: TpU  ONpPEACIICHHE
(YHKIIMOHAJIBHOW 3aBUCUMOCTH, IPU ONHCAHMU TpaduuecKod CHUTyalluH, HCHOJb3Ys
reoMeTpUUYecKuid, anredpanyeckuii, (QpyHKIMOHAIbHBIN s3bIkU. Hepeaxo yuwamiuecss He
BUJIAT Pa3HHULIBI MEXTY 00JaCThIO onpenenaeHus (QyHKIMHU U 00JIaCTbIO 3HAYEHU .

Pemenne 3amad conpspKEHO € TPYAHOCTAMH O(OpPMIIEHHMS KpaTKOW —3alucH,
MPOBEICHUS aHAIM3a YCIOBHS 3aJaud, BblAeneHUs cymecTBeHHOro. [lIkonpHuku ¢ 311P
3aTPYJIHAIOTCSA CAENaTh YMO3AKIIOUEHHE OT OO0IIEero K 4YacTHOMY, HEPEIKO BbIOHMPArOT
HEpalMOHAJIbHBIE CIOCOOBI PELIEHUs,, WHOTJa OrPaHUYMBAIOTCS MaHUMYJSALUAMU C
YUCIIAMH.

[Ipy m3ydyeHun reomerpuueckoro marepuana odywarommuecs ¢ 3IIP crankuBarorcs c
TPYAHOCTBIO JENAaTh JIOTMYECKHWE BBIBOABI, CTPOUTH IIOCIEHOBATEIbHBIE PACCYXKICHUS.
Henpounble 3HaHUS OCHOBHBIX TEOPEM T€OMETPUU IMPUBOAUT K OLIMOKaM B pEILEHUU
reoMerpuueckux 3agad. IlIkonbHUKM MOryT MOAMEHUTH (POPMYJy, HENPaBUIBHO
IIPUMEHUTH TEOPEMY.

K cepbe3HbIM ommOKaM B peEHIEHUH 3a7ady NPUBOAST HEAOCTATOYHO pPA3BUTHIC
MIPOCTPAHCTBEHHBIE MPEACTABICHUA. VM CIOKHO BBINOJHUTH YEPTEXK K YCIOBHUIO, B
NUCBMEHHBIX pPa0OTax OHM HE MOTYT NPUBECTH OOBACHEHHE K YEpPTEeXKYy. [OYHOCThH
3allOMUHAaHMS U BOCIIPOU3BEACHUS yUeOHOr0 MaTepuaia CHIXKEHBI M0 MPUYMHE c1aboCTH
MHECTHYECKON JIeATeIbHOCTH, CyXeHHs oO0bema mnamsatu. OOyuatoummcs ¢ 3I1P
TpedyeTcs 0oJbllie BpEMEHH Ha 3aKperieHne MaTtepuaia, akTyaln3alus 3HaHU 1o orope
IIPU BOCIIPOU3BEIECHUM.

Jns mpeoponeHuss TpyAHOCTEM B HM3ydyeHUHM YyueOHOro mnpenmera «MaTemaTukay
HeoOXo/MMa ajanTaius o0beMa M XapakTepa yueOHOro marepuana K MO3HaBaTebHbIM
BO3MOKHOCTSIM ~ yvamuxcsa ¢ 3[IP. Cnenyer yueOHBII MaTepuan MpPenoJgHOCUTD



HEOOJBITUMU TOPUUIAMH, YCIOXKHASI €ro MOCTENEHHO, U3bICKUBATh CIOCOOBI aJanTaluu
TPYAHBIX 33/laHUI, HEKOTOpPbIE TEMBI JaBaThb KaK O3HAKOMHUTEIBbHbBIC, HCKIOYATh
OTAEIbHBIE TPYAHBIC

JI0OKA3aTEIbCTBA; TEOPETUYECKUN MaTepual PEKOMEHAYETCS H3ydaTb B IIPOLECCE
NPAaKTUYECKOM  JIEATEIbBHOCTH IO  pelmeHuro 3aaad. OpraHudeckoe  €IHHCTBO
NPAaKTUYECKOM W YMCTBEHHOW [JESITENBHOCTH YYAlIMXCS HA YPOKax MaTEMaTHKU
CIIOCOOCTBYIOT TPOYHOMY M CO3HATEIBHOMY YCBOCHHIO Oa3MCHBIX MaTEeMaTHYECKHX
3HAHUU U YMEHHM.

Hemamu n3zydyenus npeamera «MaremMaTuKa» sBISIOTCS:

1) oBmageHHE CHUCTEMOW MAaTEMAaTHYEeCKMX 3HAHUW M yMEHUH, HEOOXOIMMBIX IS
OPUMEHEHUS B MPAKTUYECKOW JIESITEIBHOCTH, W3YYEHHS CMEXKHBIX JUCLUILIVH,
MIPOJIOJKEHUS 00pa30BaHUS;

2) WHTEIUICKTyalbHOE pa3BUTHE, (HOPMHUPOBAHHE KAYECTB JMYHOCTH, HEOOXOIMMBIX
YeJIOBEKY IS TIOJHOIEHHOM KW3HU B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIX
MAaTEMATUYECKON JEATEIBHOCTU: ICHOCTH U TOYHOCTU MBICIIH, KPUTUYHOCTH MBILUICHUS,
MHTYUIMH, JIOTUYECKOTO  MBILIUICHUS, JJIEMEHTOB  AJITOPUTMUYECKOM  KYJIBTYpHI,
MIPOCTPAHCTBEHHBIX MPEACTABICHUM, CTIOCOOHOCTH K MPEOJO0JICHUIO TPYTHOCTEH;

3) pa3BUTHE BBICHINX NCHUXUYECCKUX (DYHKIUH, YMEHUEC OPUEHTHPOBATHCSA B 3aJIaHUM,
aHAJIN3UPOBATh €T0, 00YMBIBATH U TJIAHUPOBATH MPEJCTOSIIYIO JEATEIbHOCTD.

OcHOBHBIE 33]a91:

| ¢dopmupoBaTh y oOydYaronuxcsi HaBBIKU Y4eOHO-TIO3HABATEIILHON JEesSTEIbHOCTH:
IJIAaHUPOBAHKUE PAaOOTHI, MOUCK PAIMOHATIBHBIX IyTEH €€ BBIMOJHEHUS, OCYIIECTBICHUS
CaMOKOHTPOJIS;

[ CIOCOOCTBOBAaTh MHTEJUIEKTYaJbHOMY pPa3BUTHIO, (OpMHpOBaTH KadecTBa,
HEOOXOJIMMBbIC 4YEJIOBEKY JjIsi TIOJHOLICHHOM JKM3HM B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIE MATEMATUYECKOUN AEATEIBHOCTHU: SICHOCTH U TOYHOCTH MBICIIM, UHTYHUILINH,
MIPOCTPAHCTBEHHBIX MPECTaBICHUI, CIIOCOOHOCTH K MPEOI0JICHHUIO TPYIHOCTEH;

| dhopMupoBaTh KIIFOYEBbIE KOMIIETEHIIMU yYalllUXCs B paMKax MpeAMETHON 00JacTu
«Marematuka 1 uHQOpMATUKAY;

| pa3BUBATh MOHATUMHOE MBIIUJICHUS 00YYarOIINXCS;

| OCYIIECTBJIATh KOPPEKIMIO TO3HABaTEIbHBIX MpolieccoB oOyuatomuxcs ¢ 3I1P,
HEOOXOJIUMBIX JJIsl OCBOCHUS IMPOTPAMMHOT0 MaTepuasia 1o yueOHOMY MpeaMeTy;

| mpeaycMaTpuBaTh BO3MOXKHOCTH KOMIIEHCAIIUU OOpa30BaTENbHBIX NE(PHUIINTOB B
OCBOCHHMH TMPEIIICCTBYIONIETO MPOrpaMMHOro matepuana y oOydarommxcs ¢ 3P u
HEJIOCTATKOB B UX MAaTEMATUYECKOM Pa3BUTHH;

| chopMUpPOBaATh YCTOMYUBBINA HHTEPEC YUALTUXCS K TIPEAMETY;

| BBISBIATH W pa3BUBaTh MaTEMaTHUYECKHWE M TBOpYECKHE crmocoOHOCcTH. OOydeHue
yueOHOMY mpeaMeTy «MaremaTrkay CTPOUTCS Ha CO3/laHUM ONTUMAbHBIX YCIOBUM s
YCBOEHUSI TporpaMMHOro Marepuana oOydarorumucs c 3I1P. Bonbmioe BHUMaHue



ynensiercsa oT0opy yueOHOro mMaTepuana B COOTBETCTBUU C MPUHIIMIIOM JOCTYITHOCTH MpPHU
COXpaHeHUu oO01Iero 6a3z0BOr0 YpPOBHS, KOTOPBIM JOJDKEH MO COACPKAHUI0O U 00beMy
ObITh aNanTUPOBaHHBIM i1 oOyuwatonmuxcs ¢ 3[IP B COOTBETCTBUH C HX OCOOBIMHU
oOpazoBaTenbHbIMU MNOTpeOHOCTAMHU. ClenyeT OOJeryuTh OBJAJECHUE MaTepUaIoM
oOyuarorumucs ¢ 3I1P mocpencTBoMm ero aeTanbHOrO OOBSICHEHUS C CUCTEMaTHYECKUM
MOBTOPOM, MHOTOKPAaTHOM TPEHUPOBKM B IMPUMEHEHWU 3HAHUN, MCIOJIb3YS IMPUEMbI
aKTyanu3auuu (BusyajabHas Onopa, NaMsTKa).



COIEPKAHUE OBYYEHUA
7 KIIACC

Yucia 1 BBIYUCICHUSA

Jpo6u OOBIKHOBEHHBIE U JIECATHYHBIE, TIEPEXO] OT OJHON (OpPMBI 3amucU
npobeit k gapyroi. IloHATHe panMOHAIBHOTO YHCHA, 3aluCh, CpPaBHEHHE,
VHOOPSAIOYMBAHUE  pallMOHAIBHBIX 4YHCeNl. ApudmeTHdyeckue JCHCTBUS C
palMOHAIIBHBIMYA YMCiIaMu. PemeHue 3agad u3 peajbHOU NMPAKTHUKHA HA 4acTH, HA
Ipoow.

Crenenb ¢ HaTypaJlbHbIM TIOKa3aTeJeM: OIpeesieHne, MNpeoOpa3oBaHue
BBIPKEHUI HAa OCHOBE OIpEIeNIeHus, 3auCh O0NbIINUX ynces. [IpoieHTsl, 3anuch
MPOLICHTOB B BUE ApOoOH U poOH B BUAE MPOLEHTOB. TpHU OCHOBHBIE 337a4M HA
ITPOLIEHTHI, PEIICHHE 3aJ1a4 U3 PEaJIbHOM ITPAKTUKH.

[IpumeHeHne TPU3HAKOB  JICIMMOCTH, PA3JI0KEHUE HAa  MHOXHUTEIH
HAaTypaJIbHbIX YHCEIL.

PeanbHble  3aBUCMMOCTH, B TOM  4YHCJe TMpsMas ©  oOparHas
MIPONOPLIMUOHAIBHOCTH.

AJiredpanyecKue BbIPaKeHHUS

IIepemMeHHBIE, UHCIOBOE 3HAUEHUE BBIPAXKEHUS C IEPEMEHHOM. JlomyCcTUMBbIE
3HauYCHMU NepeMeHHbIX. [IpeacraBieHrne 3aBUCUMOCTHA MEXK/1y BEJIMUYMHAMU B BUJIE
dbopmynbl. Beraucnenus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAKEHUH,
TOXKJIECTBEHHO paBHbIE BBIPAKEHMs, MpPaBWIA MPEOOpa3oBaHUS CyMM U
MIPOU3BEICHUH, IPABUIIA PACKPBITHS CKOOOK M MPUBEICHUS MOAOOHBIX CIaracMbiX.

CBoIICTBA CTENEHU C HATYPaJIbHBIM OKA3aTEJIEM.

OnHowiensl 1 MHOTOWIeHbl. CteneHb MHOrowieHa. CioxeHue, BbIYUTAHUE,
YMHOXXEHUE MHOTOWICHOB. @OpMylibl COKPAIEHHOIO YMHOXKEHUS: KBaJpar
CyMMbI M KBajpar pasHocthu. @opmyiia pa3HOCTH KBaaparoB. PasznoxeHue
MHOTOYJICHOB HA MHOKUTEIH.

YpaBHeHUS M HEPABEHCTBA

VYpaBHeHue, KOpPEeHb YpaBHEHHUS, IpaBuja MpeoOpa3oBaHUsl ypaBHEHHUS,
PaBHOCUIIBHOCTDh YPaBHEHUN.

JIluHenHOe ypaBHEHHE C OJHOM IIEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
YPABHEHMS, pEIICHHE JIMHEWHBIX YypaBHEHHW. COCTaBJIEHHWE YpPABHEHHHM MO
YCJIOBHIO 3aJaud. Penienne TeKCTOBBIX 33/1a4 C MOMOIIBI0 YPAaBHEHUH.

JluneitHOoe ypaBHEHUE C IBYMS MEepeMEHHBIMU U ero rpaduk. Cuctema IByx
JIVHEMHBIX YPaBHEHUW C JBYMS INEPEMEHHBIMU. PemieHwe cucreMm ypaBHEHUU
Ccroco0OM MOACTaHOBKU. [Ipumepbl pelieHuss TEKCTOBBIX 3a/lad C IOMOIIbIO
CHUCTEM YPaBHEHUN.

DyHKIUU



Koopaunara Touku Ha npsimoi. UncnoBble MpOMeEKyTKH. PaccTosiHue Mexay
IBYMsI TOUKaMHU KOOPJAUHATHOU MPSIMOU.

[IpsimoyronbHast cucrema koopaunat, ocu OX u Oy. Alcuucca U opauHaTa
TOUYKH Ha KOOPJMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYITaMHU.
Urenune rpadukoB peanbHbix 3aBucumocted. llonstue ¢ynkuuu. ['paduk
¢yukiun. CoiictBa pynkumii. Jluneitnas pynkuus, e€ rpaduk. ['paduk Qynkumnn
y = [x|. I'padudeckoe pemieHre IUHEWHBIX YpPaBHEHHH W CHUCTEM JIMHEHHBIX
YPaBHEHUM.

8 KJIACC

Yucaa 1 BbIYUCTICHUA

KBanpatuslii kopenb u3 uucna. [loHaTtue 00 HppalMOHAIBLHOM YHCIE.
JlecsiTUuHBbIE TPUOIMKEHUST UPPALMOHANIbHBIX uncen. CBoMcTBa apupMeTHIECKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K IPEOOPa30BaHUIO YHUCIOBBIX BBIPAXKEHUN
Y BBIYHCIICHUSAM. [I€ICTBUTEIBHBIE YNCIA.

Crenenb ¢ nenpIM nokasareneM U e€ cBoiictBa. CTaHaapTHAS 3allMCh YUCIIA.

AJire0panvecKue BbIPAKEHUS

KBagpaTHell  TpEX4iieH, pa3lOKEHHE KBAAPATHOIO TPEXWIEHA Ha
MHOXHUTEIH.

Anrebpandeckas Jpodb. OCHOBHOE CBOMCTBO anreOpanueckoll apoowu.
CrnoxeHue, BbIYUTAHHE, YMHOXCHHE, [ICJICHUE alreOpandeckux ApoOeH.
PannoHanbpHbie BhIpaXXEHUS U UX IPE0Opa3OBAHKE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Qopmyna KOpHEW KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Penienue ypaBHEHU, CBOAAIINXCS K JIMHEHHBIM U KBaJAPATHBIM.
[Ipocreiine qpoOHO-palMOHATbHBIE YPABHEHUS.

I'padrueckas mHTEpHpeTaLds YPAaBHEHUN C IByMs MEPEMEHHBIMU U CHCTEM
JUHEWHBIX YPAaBHEHHU C JAByMs IepeMEeHHBbIMHU. lIpumepnl pemieHns cucrem
HEJIMHEMHBIX YPABHEHMI C IBYMS [IEPEMEHHBIMU.

Pemenuie TeKCTOBBIX 3aJ1a4 aJIreOpandeckiuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO C OHOW MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OJHOM MTEPEMEHHOM.

DYyHKUMHU

[lonstne @yukuu. OOnacTh oOmNpeneseHuss W MHOXKECTBO 3HAUYCHUU
¢ynkuuu. CiocoOsl 3a1anus PyHKIUH.

I'padux pynxuuu. Urenue coiictB ¢pyHkuuu mno e€ rpaduky. [Ipumepsr
rpa@ukoB QyHKIHMA, OTPAKAIOIIUX PEATTbHBIE MPOLECCHI.



OyHKIMM, OINMUCHIBAIOIINE TPSIMYI0O M OOpaTHYIO MPOMOPIMOHAIBHBIC
3aBHCHMOCTH, UX rpadukn. Oyrkimn y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pelIeHre ypaBHEHUHN B CUCTEM YpaBHEHHMA.

9 KJIACC

Yuciia 1 BLIYUCICHUA

PannonanbHbie yucia, UppalMoOHaIbHbIE YUCIA, KOHEYHbIE U OECKOHEUYHBIC
JecATUYHBIE ApoOH. MHOXKECTBO ACHCTBUTENBHBIX YKCEN, TEHCTBUTEIbHBIE YUCIIA
KaKk OecCKOHEeuHble AecsITHYHBIe ApoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBHE
MEXKAY MHOXKECTBOM JEUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MIPSMOI.

CpaBHEeHHME JICUCTBUTENBHBIX 4HCeN, apudMeTUYeCKue JICUCTBUS C
JNEUCTBUTEIbHBIMUA YU CIIAMU.

Pa3mepsl OOBEKTOB OKPYXKAIOIIET0 MHPA, JIMTEIBHOCTh IPOLIECCOB B
OKPY’KAIOIEM MUPE.

[TpubnnkE€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NpHOImKeHus. OKpyrieHue
yucen. [Ipuknuaka v orieHka pe3ysibTaToB BEIYUCIICHUN.

YpaBHeHMs M HEPABEHCTBA

JluneintHoe ypaBHeHMeE. PelieHue ypaBHEHMH, CBOISIIUMXCA K JIMHEHHBIM.

KBagpatHoe ypaBHeHHe. PelieHne ypaBHEHUH, CBOMSAIINUXCS K KBaJIPAaTHBIM.
buksanpatHoe ypaBHeHue. lIpumepsl perieHnst ypaBHEHUN TPETbEU U 4ETBEPTOU
CTEIIEHEN Pa3/I0’KEHUEM Ha MHOXKUTEIIN.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHHWU. PelieHue TEKCTOBBIX 3adad
anreOpanyecKuM METOJIOM.

VYpaBHeHue ¢ AByMS NEPEMEHHBIMU M ero rpaduk. PemieHue cuctem AByX
JIMHEWHBIX YPABHEHUM C ABYMs IEPEMEHHBIMU. Perenue cucrem AByX ypaBHEHUN,
OIHO M3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpOMl creneHu. I'paduyeckas
UHTEpIIpETalNs CUCTEMBI YPABHEHUHN C IBYMsI [IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3aJa4 anreOpanyeckuM CrocoOOM.

HucioBble HEPAaBEHCTBA U UX CBOWCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM NEpPEeMEHHOW. PemieHune cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOW IepeMeHHOW. KBagpaTHble HeEpaBEHCTBA.
I'paduueckas uHTEpHpeTanysi HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMS
NIEPEMEHHBIMU.

DyHKIUU

KBagparuunas ¢ynkuus, e€ rpapuk u cpoiictBa. [lapabona, KOOpaUHATHI
BEPIITNHBI TapaboJIbl, 0Ch CAMMETPHH MTapadOJIbI.

Ipaduxu dyuxumit: Y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = |x| ,  ux
CBOKCTBA.



Yucaosbie M0CJIeI0BATEILHOCTH U IPOrPeCcCHH

[ToHsTHE YHCIIOBOM TMOCIEAOBATEIBHOCTU. 3a/laHUE TMOCJIEI0OBATEIIBHOCTH
pPEKyppeHTHOM opMyIoit u GopMyInoi N-ro dieHa.

Apudmernueckass U reoMerpuueckas mnporpeccur. @opmyibl N-ro 4djieHa
apu(pMETHYECKON U T€OMETPUUECKON MPOTpeccuii, CyMMbI MEPBIX N YJICHOB.

N3obpaxkeHne ujaeHOB aprMETHUECKOM M TI'€OMETPUYECKOW IpOorpeccuid
TOYKaMH Ha KOOPJIMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCHOHEHUHUAIBHBIM POCT.
Cno>xHbI€ TPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHS ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJII'EBPA» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yabTaThl OCBOEHUS NpOrpaMmbl y4eOHOTro Kypca
«Anre0Opa» XapaKTepU3yIOTCs:

1) naTpuoTHYECKOE BOCIIMTAHKE:

NpOSIBJICHMEM HMHTEpeca K NPOUUIOMY M  HACTOSIIEMY POCCHICKOM
MaTE€MaTUKH, IIEHHOCTHbIM  OTHOIIEHWEM K  JOCTI)KCHHSIM  POCCHHCKUX
MAaTEMAaTUKOB M POCCUHCKONM MaTEMaTH4YECKOM IIKOJBI, K HMCIOJIB30BAHUIO 3THUX
JOCTH)KEHUI B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) Tpa:KIaHCKOe ¥ TYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO OOS3aHHOCTEN IpaKAaHWHA U peaIu3alud €ro
OpaB, IMpPEJICTaBICHUEM O MAaTeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IMYHBbIX CTPYKTYp, ABJICHUH, MPOLEAYp IPaKJAaHCKOro 0OIecTBa (HampuMmep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXAEHUIO 3THUECKUX MPOOJIEM, CBSI3aHHBIX
C NIPaKTUYECKUM MPUMEHEHHEM JOCTHKEHUN HayKHh, OCO3HAHUEM Ba)KHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B J€ATEIbHOCTH YUEHOTO;

3) Tpy/10BO€ BOCIIMTAHME:

YCTAHOBKOM Ha aKTHBHOE Y4YacTHE€ B PEIICHUU MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBJICHHOCTH, OCO3HAHMEM BAXXHOCTH MAaTE€MaTHYECKOIrO
oOpa3oBaHMsl HAa TMPOTSHKEHHHM BCEH JKU3HU I YCHEIIHOW MpodecCHOHATBHOMN
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIUMBIX YMEHHUI, OCO3HAaHHBIM BbIOOPOM U
MOCTPOEHUEM UHJIMBUIyAIbHOW TPAEKTOPUHU 00pPA30BaHUS M )KM3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOe BOCTIMTAHHE:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIHPHUSATHIO
MaTeMaTUYECKUX OOBEKTOB, 3aJay, PELICHUH, PACCYXKICHUH, YMEHHIO BUJIETh
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOT'0 MIO3HAHMS:

OpUEHTallMed B JIEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY HAy4YHbIX
IPEeICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHS YETOBEKA, MPUPOJbI U
oOlecTBa, MOHMMAHMEM MAaTEMAaTUYECKOM HayKM Kak cdepbl 4YelOBEYECKON
NEATENBHOCTH, TANOB €€ pa3BUTUSA M 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTEMATHKU U MATEMATHYECKOW KyJbTYpOW KaK CPEICTBOM
NO3HAHUSA MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
JeSITeNIbHOCTH;



6) ¢usuyeckoe BocmUTaHUEe, (OPMHPOBaAHHE KYJLTYPHI 310POBbS W
IMOLMOHAIBLHOIO 0JIArONMOTyYHs:

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKWE 3HAHHUS B HWHTEpPECax CBOErO
3I0pOBbs, BENEHUS  370pOBOro  oOpasa KU3HM  (310pOBOE  IHUTAHUE,
cOamaHCUPOBAHHBIA PEXUM 3aHATUH M OTIbIXa, peryisipHas (¢uznyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pediekcur, MpPU3HAHHEM CBOETO
[paBa Ha OLIMOKY U TAKOT'O K€ IIpaBa IPyroro 4YeJIoBeKa;

7) IKOJIOTHYECKO€E BOCTIMTAHME:

OpUEHTallMEeN Ha MPUMEHEHUE MaTEeMAaTUYECKUX 3HAHUN Ui pPEllCHUs 3aj1ad
B 00JacTU COXPAaHHOCTH OKPYXKAlOUIEH cpeapl, IMJIaHUPOBAHUS IOCTYIKOB U
OLICHKM KX BO3MOJKHBIX IOCJEICTBUN MJIsl OKpPY)KaIOIIEH Cpelbl, OCO3HAHUEM
rJ1I00aJIBHOIO XapakTepa 3KOJOTUYECKHUX MPOOJIEM U MyTEN UX PELIEHUS;

8) aganTanusi K U3MEHSIOIHUMCSI YCJIOBHSIM CONMATbHONH W NPHPOIHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCIOBUSAX HEOINPEIECIEHHOCTH, MOBBIIICHUIO
YPOBHsI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO JAESATEIbHOCTb, B TOM YHUCIIE
YMEHUE YUYUTbCS Yy APYIHX JIOJEH, NPUOOPETaTh B COBMECTHOW AEATEIBHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIUH U3 OIbITa IPYTUX;

HEOOXOAMMOCThIO B (POPMUPOBAaHMM HOBBIX 3HAHWM, B TOM YHCIE
(opMyIupOBaTh UJIEU, TOHATHUS, TUIIOTE3bI 00 0OBEKTAX U SABJICHUSX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEPUIUTHl COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEH, MJIAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO0, BOCIPUHUMATb
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TPEOYIOLIUI KOHTpMEpP, KOPPEKTUPOBATH
OpUHUMaeMble peIeHUusT U AeUCTBUs, (OPMYyJIHMPOBATH U OLIEHUBATh PHUCKU U
MOCJIENICTBUSL, POPMUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

ba3oBbie jornueckue aeiicTBUA:

e BBIBIISITh U XapaKTEPHU30BaTh CYLIECTBEHHbIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, MOHATUH, OTHOLIEHUN MEXIy MOHATUSIMHU, (POPMYITUPOBATH
ONpeNeNeHusl IOHATHUW, YCTAaHaBJIMBATh CYIIECTBEHHBIM  IPU3HAK
KJaccu(uKanuy, OCHOBaHUA Uisi OOOOIIEHWS W CpaBHEHUS, KPUTEPHUH
IPOBOJUMOTIO aHAIN3a;

e BOCIPUHUMATH, (QOPMYJIHUPOBATH U  MNPeoOpPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTENbHbIE U OTpULIATEIbHbIC, €AMHUYHbIC, YAaCTHbIE U OOIIueE,
YCIIOBHBIE;



BBIABISITH ~ MAaTEMATHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
OpOTUBOpEUMsl B (pakTax, AAHHBIX, HAONIOACHUAX U YTBEPKICHUSX,
nmpeuiaratb  KpUTEPUM  JUIl  BBIIBICHHA ~ 3aKOHOMEPHOCTEH  H
IIPOTUBOPEYMH;

JIeNaTh BBIBOABI C MCIOJIB30BAHUEM 3aKOHOB JIOTWKH, JCAYKTHBHBIX U
MHAYKTUBHBIX YMO3aKJIFOUCHHI, YMO3aKIIFOUCHHUH 110 aHAJIOTUH;
pa3z0OupaTh 10Ka3aTENIbCTBA MATEMATHUYECKUX YTBEPXKIACHUN (TIPSIMBIE U OT
IPOTUBHOIO), MPOBOJUTH CaMOCTOSITEIbHO HECIIOXKHBIE JOKA3aTEJIbCTBA
MaTeMaTH4eCKUX (PaKTOB, BBICTpanBaTh apPryMEHTALUIO, MPUBOIUTH
MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh crmoco0 pemeHus y4yeOHOM 3a7aud (CpaBHHUBATH HECKOJBKO
BApUAHTOB pElICHUs, BBIOMpAaTh Hauboyiee MOAXOASIIUNA € YYETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejbCcKue 1eHCTBUSA.

UCIOJIb30BaTh BOMPOCKHI KaK MCCIIEI0BATEIbCKUM MHCTPYMEHT IMO3HAHMUS,
dbopMynrpoBaTh BOMPOCH], (PUKCUPYIOUIUE MPOTHUBOpPEUYHE, MTpoOIemy,
CaMOCTOSTENIbHO YCTaHaBJIMBaTh MCKOMOE U JaHHOe, (HOpPMHUPOBATH
TUIIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIUI0, MHCHHE;

MPOBOJIUTH IO CAaMOCTOSATEIHLHO COCTABJICHHOMY IUIAHYy HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJBIIOE  MCCIEAOBAHHE IO  YCTAaHOBJICHHUIO
O0COOEHHOCTEM MaTeMaTU4ecKoro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITENIbHO (pOPMYJIUPOBATH 0000IIEHNS U BBIBOJBI IO pe3yjbTaTam
MPOBEAEHHOTO HAOJIOCHUS, WCCISAOBAHMS, OIICHHBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 0000IIIECHMIA;

MIPOTHO3WPOBATh BO3MOXXHOE Pa3BUTHE TPOIIECCa, a TAaKKE BBIABUTATH
MIPEANOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIISITh HEJIOCTATOYHOCTh M H30BITOYHOCTh WH(MOpPMAIUHU, TaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHHUS 3a]1a4H;

BBIOMpATh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBATH W HHTEPIPETUPOBATH
uH(}OpMAIUIO PA3TUIHBIX BUIOB U (JOPM MIPEICTABICHHUS,

BBIOMpATh (GOpMY TpeACTaBiIeHUS HHPOpMAIMM W WUTIOCTPUPOBATH
peraemMbie 3a/ladyd  CXeMaMH, JIuarpaMMaM#, WHOM Tpadukod W HX
KOMOHHAITUSMU;

OIICHMBATh HAAGKHOCTE WH(MOpPMAIMU TIO0 KPHUTEPHUSM, IPEII0KCHHBIM
YUHUTENEM WIH CHOPMYIUPOBAHHBIM CAMOCTOSITEIILHO.

KoMMyHHKaTHBHBIE yHUBEPCAJIbHbIE Y4eOHbIe 1eCTBHA:



BOCIIPUHUMATh M  (QOPMYJIHpPOBAaTH CYXKJIEHHUS B COOTBETCTBUU C
YCIIOBUSIMH U LIEJIIMA OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3PCHHS B YCTHBIX W MUCHMEHHBIX TEKCTaX, JaBaTh TOSCHEHUS II0
XOJly pelIeHUs 3a/1a4i, KOMMEHTHPOBATh MOJTyUYCHHBIN Pe3yJIbTaT;

B X0J1e 00CYKJIeHUS 3a/1aBaTh BOIIPOCHI IO CYHIECTBY 00CYkKIaeMOU TEMBI,
npo0sieMbl, peraeMoi 3aJ1auu, BHICKAa3bIBaTh UICH, HAIICJICHHBIEC Ha MIOUCK
pEIICHMS, COIMOCTaBIATh CBOM CYXKICHHUS C CYXACHUSIMHU JPYTHX
VYaCTHHKOB JUajiora, oOHapy>KHWBaTh PAa3IMYUC W CXOACTBO TIO3HUIUH, B
KOPPEKTHOU (opMe HopMyTHpOBaTh pa3HOTIIACHUS, CBOM BO3PAKCHHUS;
OPENCTaBIATh  pe3yJbTaThl  pEIICHUs  3aJauyd,  OIKCIEPUMEHTAa,
UCCJIEIOBAHUS,  TPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUSA C YUETOM 3aJ1a4 MPE3EHTAIIMN U OCOOCHHOCTEN ayAUTOPHH;
NOHMUMaTh W HUCIOJIb30BaTh  MPEUMYIIECTBA  KOMAHAHOW U
WHIUBUIYyIBHOW pa0OTBl TIPH PEIICHUH YYCOHBIX MaTEeMaTHICCKUX
3ajady;

IPUHUMATh 1€JIb COBMECTHOU JESATEIBbHOCTH, TJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM paboThl, pachnpenensiTb BUIbI padOT, JAOTrOBapUBAaThHCA,
00CyXaTh TPOIIECC U PE3ybTaT padOThl, 0000IIaTh MHEHUS] HECKOJIBKUX
JIFOJICH;

y4yacTBOBaTh B TPYNIOBBIX (opmax pabotsl (oOCyXaeHus, OOMEeH
MHEHHSIMH, MO3TOBBIE INTYPMbI W JAPYTHE), BBITIOJHITH CBOK YacTh
paboThI ¥ KOOPIAWHUPOBATH CBOU JEHCTBUS C IPYTUMHU YJCHAMU KOMAaH/IbI,
OIICHMBATh KAa4eCTBO CBOETO BKJaJa B OONIMH MPOAYKT TO KPUTEPHSM,
c(hOpMyTUPOBAHHBIM YYACTHUKAMU B3aUMOICHUCTBUSI.

PeryasiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE JeiiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBIISATh IUIAH, aITOPUTM PEIIeHUs 3aAadd (WIA €ro
4acTh), BbIOMpATh CMOCOO pEIICHHUS C YYETOM HMMEIOLIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBaTh M KOPPEKTHPOBATh
BapUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpPMAIIHH.

CaMOKOHTpOJI]:, SMOLMOHAJIbHbIN UHTEJLJIEKT:

BIIAJICTh CIOCOO0aMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa peuIeHUsI MAaTEMATHYECKOMN 3a/1a4H;

NPEIBUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPU PELICHUU
3aJlaul, BHOCHUTH KOPPEKTUBBI B JICSATEIIBHOCTh Ha OCHOBE HOBBIX
00CTOSITEHCTB, HAMICHHBIX OIMOOK, BHISIBICHHBIX TPYAHOCTEIH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa ACATEIIBHOCTU ITOCTABICHHOW LIEJIH
U YCIIOBUSIM, OOBSICHITh MPUUUHBI JOCTHXKEHUS WJIM HEIOCTHIKEHUS LIEJIH,
HaXOJIUTh OMMOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATBI

K xonmy oOyueHus B 7 KJjacce OOYyYarOMUNCA TOJTYYUT CICAYIOIINC
MPEIMETHBIC PE3YIbTATHI:

Yuciia v BIYUCIEHUSA

BoinonHsaTh, coyeTass yCTHbIE UM NUCHBMEHHBIE NPUEMBI, apUPMETHUECKUE
JNEUCTBUS C pallMOHAIBHBIMU YUCIaAMHU.

HaxoauTh 3HaueHUsI YHUCIOBBIX BBIPAXKEHUH, MPUMEHSIThH Pa3zHOOOpa3HbIC
CrocoObl M MPUEMBI BHIYUCIICHUS] 3HAYEHUN APOOHBIX BBIPAXKEHUN, COACPKAIIUX
OOBIKHOBEHHBIE U ICCATHYHBIE TPOOH.

[lepexonuth OoT 0nHOM (POPMBI 3amUCU YKceN K Apyrod (mpeoOpa3oBBIBATH
JECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITHYHYIO, B
YaCTHOCTH B O€CKOHEYHYIO JCCATUYHYIO IPOOB).

CpaBHUBATH U YNOPAI0YMBATH PALIMOHAJIBHBIC YHCIIA.

OKpyrJsITh 4ncna.

BhINOMHATS NPUKHUAKY U OLEHKY PE3YJIbTAaTa BBIYMCICHUMN, OLEHKY 3HAYCHHI
YUCJIOBBIX BBIPAKECHHI. BBINMONHATH NEHUCTBUS CO CTENEHSIMHU C HATypaIbHBIMU
MOKa3aTeIIIMH.

[IpuMeHsAT,  NpU3HAKK  JACIMMOCTH, PA3jJ0KEHUE HAa  MHOXHUTEIH
HaTypaJbHBIX YHCEIL.

Pemate mpakTHKO-OpPUEHTHPOBAHHBIE 3aJlayd, CBSI3aHHBIE C OTHOILLIEHHEM
BEJIMYMH, MPONOPLHOHAIBHOCTBIO BEJIUYHMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pe3yabTaThl PEIICHUS 3a7a4 ¢ y4€TOM OTPaHMYECHUH, CBS3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX 00bEKTOB.

AJiredpanyecKue BbIPaKeHUS

Hcnonp3oBath anreOpandeckyto TEPMUHOJIOTHIO U CUMBOJIMUKY, MPUMEHSThH
e€ B MpoIecce OCBOCHUS yueOHOTro MaTepHaia.

Haxonuth 3HaueHusi OyKBEHHBIX BBIPRKEHHN MPH 3aJlaHHBIX 3HAYEHUSX
IEPEMEHHBIX.

Beimonuare  mpeoOpa3oBaHus — IIEJOTO  BBIpAXEHHUS B MHOTOWICH
PUBEACHUEM TIOJIOOHBIX CJIAra€MbIX, PACKPHITUEM CKOOOK.

BeinmonHAT, yMHOXEHHUE OJHOYJIEHA HAa MHOTOWIEH M MHOToYjieHa Ha
MHOT'OYJIEH, TPUMEHSITH (hOPMYJIbI KBaJpaTa CyMMBbI U KBaJjpaTa pa3HOCTH.

OcCymIecTBIATh Pa3I0XKEHUE MHOTOWICHOB HAa MHOMXHUTEIH C TOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIEro MHOXWTENS, TPYNIUPOBKU  CIIAraeMbIX,
npuMeHeHus: (HOPMYJT COKPAIIEHHOTO YMHOKEHHUS.

[IpumensTh mpeoOpazoBaHusT MHOTOWICHOB JJISl PELICHUS Pa3UYHBIX 33134
U3 MaTEMAaTUKH, CMEKHBIX TIPEAMETOB, U3 PEaTbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHENM C HATYPAIbHBIMHU IIOKA3aTEISAMHU IS
peoOpa3oBaHUsI BHIPAKCHUI.



YpaBHeHHs M HEPABEHCTBA

Pemate nMHENHBIE ypaBHEHUS C OJHOM IIEPEMEHHOW, NPUMEHsSs IpaBHIIA
nepexoAa OT UCXOIHOTIO YPAaBHEHHs K PaBHOCWIBHOMY eMy. IIpoBepsTs, sBisercs
JIM YUCJIO KOPHEM YpaBHEHHS.

[TpumensTh rpaduveckie METObI IPU PEIICHUH JTUHEWHBIX YPAaBHEHHH U MX
CUCTEM.

[lonbupate npuMepsl MHap YUCEN, SBJSIOMIMXCA PELIEHHEM JIMHEHHOTO
YPaBHEHUS C ABYMsI [IEPEMEHHBIMH.

CrpouTh B KOOPAWHATHOW IUIOCKOCTU TIpaUK JHMHEHHOTrO YpaBHEHUS C
JABYMsI NE€PEMEHHBIMH, MOJB3YSACh TpapUKOM, NPUBOJUTH IMPUMEPHI PEIICHUS
YPaBHEHUH.

Pemate cucTeMsl IByX JIMHEMHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMH, B TOM
qucie rpauuecKy.

CocTaBisATh M pellaTh JIMHEWHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH 1O YCJIOBHMIO 3a/lauyd, HWHTEPIPETUPOBaTH B COOTBETCTBUU C
KOHTEKCTOM 33]1a4¥ NIOJly4YE€HHBIN PE3yJIbTaT.

DOYyHKIUA

N306paxaTh HA KOOPIAUHATHON MPSIMON TOUKH, COOTBETCTBYIOIINE 3a/1aHHBIM
KOOpJMHATaM, Jy4YH, OTPE3KH, NHTEPBAJIbl, 3alIMCHIBATh YHCIIOBBIE IPOMEKYTKH HA
areOpanvdeckoM si3bIKeE.

OtMeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHM MO 33JJaHHBIM KOOpAUHATaM,
CTpOUTh rpaduku TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUHU y = [X|.

OnucelBaTh C TMOMOILIBIO (YHKIUM H3BECTHBIE 3aBUCUMOCTU MEXKIY
BEJIUYMHAMHU: CKOpPOCTb, BPEMS, DPACCTOSHME, II€HA, KOJWYECTBO, CTOMMOCTb,
IPOU3BOIUTEILHOCTD, BPEMsi, 00BEM pabOTHI.

Haxonuthb 3HaueHne (yHKIHMH 110 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuii cnocod MpeACTaBiICHUS U aHaIW3a MH(OpManuwy,
U3BJIEKaTh U MHTEPIPETUPOBATh HH(POPMALIHIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEH.

K xonmy oOyuenus B 8 KkJjacce o0Oyyaromuics TMOJTYYUT CIEAYIOIINE
MpEAMETHBIE PE3YJIbTATHI:

Yucsa ¥ BBIYUCICHUSA

Hcronbs30BaTh HayaJbHBIE IMPEACTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX
quceN JUIsl CPAaBHEHMSI, OKPYTJICHUSI U BBIUMCIECHUHN, N300pakaTh ACHCTBUTEIbHBIC
YyyCJia TOYUKaMH Ha KOOPAWHATHOM IIPSMOM.

[IpumMeHATh TOHATHE apU(METUYECKOrO0 KBAJAPATHOTO KOPHSA, HaXOIUTh
KBaJIpaTHbIE KOPHHU, UCIOJIb3Ysl MPU HEOOXOAMMOCTHU KaJIbKYJSATOP, BBITOIHSITH
npeoOpa3oBaHusl BBIPAKEHUN, COAEPXKALIUX KBaJApaTHbIE KOPHHU, HCHOJb3Ys
CBOMCTBA KOPHEM.



Hcnonb3oBaTh 3amucu OOJBIIMX M MaJIbIX YUCEI C MOMOIIBIO JECITHYHBIX
npo0eii u creneHelt uucna 10.

AJiredpanyecKue BbIPaKeHUs

[IpuMeHATh TOHATHE CTENEHH C IEJIbIM [IOKa3aTeeM, BBINOIHATh
npeoOpa30BaHus BbIPAXKEHUH, COAEPIKAIIUX CTENEHH C LIEJIBIM MOKa3aTeseM.

BBINONHATE TOXKIECTBEHHbIE MPEOOPAa30BaHUs PALMOHAIBHBIX BBIPAKEHUI
Ha OCHOBE MMPAaBWJI ACHCTBUI HaJ MHOTOYJIEHAMH U alre0OpandyecKuMu ApoOsiMU.

PacknanpiBaTh KBaipaTHBIM TPEXWIEH HA MHOXKHUTEIH.

[IpuMeHATh npeoOpa3oBaHus BBIPAXKEHUH ISl PELICHUS PA3IMYHbIX 3a/1a4 U3
MaTE€MAaTHUKH, CMEXKHBIX IPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemars NMHEHBIE, KBAJIpaTHBIE YPAaBHEHUS U PALHUOHAIBHBIC YPAaBHEHHS,
CBOJSIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUM C ABYMS IIEPEMEHHBIMH.

[IpoBOAUTE MpOCTENIINE UCCIIETOBAHUS YPABHEHUM M CHCTEM yYpaBHEHHWM, B
TOM YHCJI€ C IPUMEHEHUEM IpapUuecKuX MpeAcTaBiIeHUl (yCcTaHaBIMBaTh, UMEET
JY ypaBHEHHE WJIA CUCTEMAa YPABHEHUN PEIIEHUs, €CIIM UMEET, TO CKOJBbKO, U
npouee).

[lepexoauTh OT CIOBECHON (POPMYITUPOBKH 3a7auu K €€ anreOpandeckoit
MOJIETM C TIOMOIIBIO COCTaBJICHHMS YPAaBHEHHS WIM CHCTEMbl YpaBHEHHIA,
UHTEPHPETUPOBATH B COOTBETCTBUH ¢ KOHTEKCTOM 3a/1a4¥ MOJyYECHHBIN pe3yJIbTaT.

[IpuMeHATh CBOWMCTBA YHCIOBBIX HEPABEHCTB JJISI CPABHEHMS, OLICHKH,

peliaTh JIMHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM W WX CUCTEMBI, J1aBaTh

rpauyuecKkyr0 WIUTIOCTPALIMIO MHOXKECTBA PELICHU HEpPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOYyHKIUHA

[loHumMaTh ¥ KCMONB30BATh (PYHKIIMOHAJILHBIE MOHSTHS U S3bIK (TEPMUHBI,
CUMBOJIMYECKUE O0O03HAYEHMs), ONPENENITh 3HaueHHE (YHKIHMH MO 3HAYEHHUIO
aprymMeHTa, ONpeAeNsaTh CBOMCTBA PYHKIUU O €€ rpaduKy.

Ctpouts rpaduku 351eMEHTApHBIX GYHKUIUN BUAA:

y = kix, y =x2, y = x3,y = [x|, y = VX, ONHCBIBaTh CBOWCTBA UHCIOBOA
dbyHkIuu 10 e€ rpaduky.

K koHuy o0yueHuss B 9 kjacce oOyd4aromuiicss MOJXYYHMT CJEAYIOLINE
MIPEAMETHBIE PE3YJIBTATHI:

Yucia 1 BbIYUCTICHUA

CpaBHHBaTh M YNOPSAJOUYMBATH PALMOHAIBHBIE M HUPPALMOHAJIBHBIE YHUCIA.

BoimonusaTe apudMeTnueckue JEHCTBUSL C  palMOHAJIbHBIMU YHCIIAMHU,
coueras YCTHbIE M TUCbMEHHbBIE TMPUEMBI, BBINOJHATH BBIUUCICHUS C
UppalMOHATBHBIMUA YUCIaMHU.



Haxonuthe 3HadyeHMsI CTENEHEHM C LEJdbIMU IIOKa3aTellsIMU W KOPHEH,
BBIYMCIIATH 3HAYCHMS YACIOBBIX BBIPAKECHHM.

OKpyrisiTh JEWCTBUTENIBHBIE YHCIA, BBINOIHATh HPUKUIKY pe3yibTaTa
BBIYMCIICHUN, OLICHKY YHACIIOBBIX BBIPAKCHHM.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHEMHBIE W KBaJApPAaTHBIE YPAaBHEHHUs, YPABHEHUS, CBOMSIIMECS K
HUM, [IPOCTENIINE IPOOHO-PALIMOHAIBHBIE YPABHEHMS.

Pemars cucrtembl NByX JIMHEMHBIX YPAaBHEHUU C JABYMS IIEPEMEHHBIMU H
CUCTEMBI JIBYX YPAaBHEHUM, B KOTOPBIX OJJTHO YPABHEHUE HE ABJIACTCS JIMHEUHBIM.

Pemarp TekcTOBBIE 3amayM  anreOpauvdeckuM CIOCOOOM C  MOMOIIBIO
COCTABJICHHsI YPABHEHUS UIIA CUCTEMBI IBYX YPABHEHHM C IBYMs IEPEMEHHBIMH.

IIpoBOAUTE MpPOCTEHIINE UCCIIENOBAHUSA YPABHEHUM U CUCTEM YpPaBHEHUM, B
TOM YHCJI€ C IPUMEHEHNUEM IrpaUuecKuX MpeACTaBIeHUH (yCTaHAaBINBATh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUW PEIICHUS, €CIIM UMEET, TO CKOJIBKO, W
npouee).

Pemarp nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300paxarb
pelIeHne HEPABEHCTB HAa YMCJIOBOM IPSIMOM, 3alIMCHIBATH PELICHHUE C IIOMOILBIO
CUMBOIJIOB.

Pemate  cucTeMBI  JTMHEHWHBIX  HEPABEHCTB, CHUCTEMbI HEPABEHCTB,
BKJIIOYAIOUIME KBAJPAaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHUE CHUCTEMBI
HEPABEHCTB HA YUCJIOBOM IPSIMOM, 3alMCBIBATh PELICHUE C IIOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPAaBEHCTBA PU PEIIEHUH PA3IUYHBIX 331a4.

DYyHKUNH

Pacno3naBate (QyHKIMM U3y4eHHbIX BUAOB. [loka3bIBaTh CXxeMaTHYECKU

pacrooKeHUue Ha KOOPMHATHOM TIOCKOCTH rpaduKkoB QyHKIWMA Bua: Y = KX, Yy
=kx+b y=kix,y=ax2 +bx+c,y=x3,y= VX, y = |X|, B 3aBUCHMOCTH OT
3HAYE€HUU KOA(PPUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIMIA.

Ctpouth 1 M300paXkaTh CXEMATHUYECKH I'paQUKU KBaJApPaTUUYHBIX (PYHKIUH,
OMKCHIBATH CBOMCTBA KBAJPATUUHBIX (PYHKIMH MO UX Ipadukam.

Pacnio3naBaTh KBaJipaTUUHYIO QYHKIHUIO O (hopMyJie, IPUBOIUTH TPUMEPDI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Yucsi0BbIe MOCJI€10BATEJIbHOCTH U NIPOTPeCCHn

PacrioznaBath apudmMeTHyecKyr0 M TE€OMETPUYECKYI0 MPOTPECCHH TpU
pa3HBIX Croco0ax 3agaHusl.

BbINONHATE  BBIUMCIIEHUS C  UCHOJb30BaHHWEM (opMyl N-ro  4JeHa
apu(pMETUYECKON U T€OMETPUUECKOM MPOrpeccuii, CyMMbI IEPBBIX N UJICHOB.

N300paxkaTh wiieHbl MOCIEAOBATEILHOCTH TOYKAMH HA KOOPJIMHATHOU
IUIOCKOCTH.



Pemate 3amaum, CBS3aHHBIC C YHCIOBBIMH ITOCIIEIOBATEIHLHOCTSIMH, B TOM
YHUCIIC 3a/I1a4d U3 PEAIbHOM JKM3HU (C MCITOJIb30BAaHUEM KaJIbKYJIATOPA, ITUGPOBBIX
TEXHOJIOTHM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoanuecTBo 4yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbie
Ne i/ P Kontpoabnbie | IIpakTHuyeckue (ubp )
NMPOrpaMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
1 Yucna v BeruucieHus. PanirionanbHbie o5 9 bubmmoreka [IOK
qyucia https://m.edsoo.ru/7f415b90
bubnuoreka [JOK
2 Anrebpanyeckue BEIpKEHUS 27 1 httos://m.eds00.ru/7f415690
bubnuoreka [JOK
3 ¥ paBHEHHS 1 HEPABEHCTBa 20 1 https://m.edsoo.ru/7f415b90
bubnuoreka [JOK
4 Koopyunatet n rpagui. Gymxim 24 1 https://m.edsoo.ru/7f415b90
bubnuorexa [JOK
> lostopenue n obobmenne 6 ! https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KJIACC

KosaunuyectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB M TeM uugpoBbie
Ne n/m P Konrpoabusie | IIpakruyeckue (mucpp )
NMPOrpamMMbI Bcero o0pa3zoBaTebHbIE
padoTsbI padoThbI
pecypchbl
bubnnorexa [JOK
. 1
1 Yucna u Berunciienus. KBagparasie KOpHU 15 https://m.edsoo.ru/7f417af8
5 Yucina u Beruucienus. CTeneHp ¢ UelnbIM 7 bubnmoreka [JOK
[I0Ka3aTeIeM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKie BHIPAKEHHS. 5 1 bu6mmoteka [LIOK
KBagpatHblii TpEXuieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKue BIPaKEHHSL. 15 1 bu6mmoteka [LIOK
AnrebGpanueckas ApoOb https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHcTBa. KBajpaTHbie bubnmoreka [IOK
3) 15 1
YPaBHEHHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHcTBa. CUCTEMBI 13 bubmuorexa [JOK
YPaBHEHUM https://m.edsoo.ru/7f417af8
bu6nmmoreka [IOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 httos://m.edsoo.ru/7f417af8
bu6nmmoteka [IOK
. 5
8 DyHKuH. OCHOBHBIC NOHATHA https://m.edsoo.ru/7f417af8
bu6nmotexa [IOK
. 1
o DyHicuHH. THCIOBLIC PYHKLIH o https://m.edsoo.ru/7f417af8
bu6nunoreka [IOK
6 1
10 TosTopenne i obobmere https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 7 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KUIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/m Konrpoabusie | IIpakruyeckue
NMPOrpaMMbI Bcero o0pa3oBaTejIbHbIE
padoTsbI padoThbI
pecypchbl
1 Yucna u Beruuciaenus. JlelicTBuTeIbHbIe 9 1 bubmuorexa [JOK
yucia https://m.edso0.ru/7f419d08
5 YpaBHEHUsI U HEPABEHCTBA. Y PABHEHUS C 1 1 bubnuorexa [JOK
OJHOM MepeMEeHHOM https://m.edsoo0.ru/7f419d08
3 YpaBHenus u HepaBeHcTBa. CUCTEMBI 1 1 bubnuorexa [JOK
yYpaBHEHUU https://m.edso0.ru/7f419d08
bubmnoreka LIOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 httos://m.edsoo.ru/7f419d08
bubmnoreka LIOK
1
> Dymkim 16 https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
6 YucnoBble OCIEIOBATETBHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 06001IeHNEe, CHCTEMATH3AITIS 18 1 bubmuoreka [JOK
3HAHUU https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 102 7 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

Mooyas «Illkoawvnwiii ypox» oas 000

Hcnonb30BaHue BOCIUTATEIBHBIX BO3MOKHOCTEH OpraHU3aliy YpoKa Ha YPOBHE OCHOBHOT'O O0IIEro 00pa3oBaHUs IpeAIoaraeT:
1. TloanepkaHue UHTEpeca K yUYEHUIO, K MPOLIECCY MMO3HAHUS, AKTUBU3ALIMHU [I03HABATEILHOM JAESITeIbHOCTH 00yYarOIIUXCsl.
2. Bocnuranue co3HaTeNbHON NUCHUIUIMHBI (YMEHHE YUUTENs MMOKa3aTh BAXKHOCTh Y4eOHO-II03HABATEILHOM eI TeIbHOCTH, YUeOHOU U

TPYIOBOH AUCITUTIIINHBI).

3.  ®opmupoBaHME YMEHHI M HAaBHIKOB OPraHU3allMU YYalllUMHUCS CBOEH IESATENIbHOCTH (OpraHMU3alisl CaMOCTOSATEIbHOU paboThI
yyaiuxcs, COOII0eHIe TEXHUKN 0€30MaCHOCTH ¥ TUTHEHUYECKUX MPaBUII, CBA3aHHBIX C OCAHKOW M OpraHu3anuei pabodero MecTa).
4. Bocnutanue KylibTypbl OOLIeHHS (OpraHu3anus o0IIeHNs Ha ypoke, (OpMHUpPOBaHUS YUUTEIEM YMEHUHN CIIyIIaTh, BEICKA3bIBaTh U

apryMeHTHUPOBATh CBOE MHEHHUE).

5.  ®opmHpoBaHHE M PA3BUTUE OLEHOYHBIX YMEHMH (KOMMEHTHPOBAHUE OLEHOK YUMTEIEeM, OOCYXJIEHHE OLIEHOK C yJallUMHCA,
KOJIJISKTUBHOE OLICHUBAHUE, B3aMMOIIPOBEPKA M OLICHUBAHUE IPYT ApYyra y4aliuMucs).
6. BocnuTanue ryMaHHOCTH (XapakTep OTHOUICHUH «yYUTEh — YICHUK», PETYIUPOBAHNE YIUTEIEM OTHOIICHUNA MEXKAY YUAIIUMHUCH).

[Tpeamer

Peanmaum[ ImporpaMmsbl BOCITUTaAHHA

Maremaruka. Anrebpa. ['eomerpus.

OpHoOM U3 OCHOBHBIX ILI€JIEH N3YYEHHs] MATEMATUKU SBJIETCS. pa3BUTHE MBIILIEHUS, B IIEPBYIO
ouepenb abcTpakTHOrO MbIUieHHs. C TOYKM 3peHHs] BOCIUTAHHS TBOPUYECKOW JIMYHOCTHU
0COOEHHO BaXHO, YTOOBI B CTPYKTYPY MBILUICHUS Yy4YalluXcs, KpPOMe alrOpUTMHUYECKHX
YMEHUH M HAaBBIKOB, KOTOpbIE C(HOpPMYyTUpOBaHBI B CTaHJAPTHBIX IpaBHiaX, (OPMYyNax H
ITOPUTMAaX JEHCTBUHM, BOIIIM 3BPUCTUYECKHE MPUEMBI KaKk OOIIEro, Tak M KOHKPETHOIO
XapakTtepa. OTH TpUEMBI, B YaCTHOCTH, (OPMHUPYIOTCS IMpH TOUCKE pELIeHUs 3aaad
MOBBIIIEHHOI'O YPOBHS CJIOKHOCTH. B mporecce n3ydeHuss MaTeMaTuku Takke GOpMUPYIOTCS
Y TaKhe KayecTBa MBIIIICHHS], KaK CHUjla U THOKOCTh, KOHCTPYKTUBHOCTh U KPUTHUYHOCTD. J{71s1
aJanTalMd B COBPEMEHHOM HWH(GOPMAIMOHHOM OOIIECTBE BaXXHBIM (DaKTOpOM SIBISIETCS
(dbopMUpOBaHHE MATEMaTUYECKOTO CTHJISI MBIIUIEHMS, BKIIIOYAIOLIET0 B Ce0S MHIYKLIUIO U
JeAyKLHI0, 0000IleHne | KOHKPETH3allMi0, AaHaJliu3 U CHUHTe3, KiIaccuUKaluio U
CUCTEMAaTH3aII0, a0CTparupoBaHUE U aHAJIOTHIO.




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBLHOM [TIPOI'PAMMOBI

7 KJIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NPOBepPsIeMOro Ny
oOpa3oBaTeJbHOM MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus
pe3yJabTara
1 Uucna u BEIYMCIICHUS
. BemmonusaTe,  coderas  yCTHbIE W I[HUCBMEHHBIE  TPUEMBI,
' apu@meTnyecKue 1eUCTBUS C pallMOHaIbHBIMU YUCIAMU
Haxonuts 3HAYCHUS YHCIIOBBIX BBIPAYKEHUH, MIPUMEHSITh
1.2 pa3sHooOpa3HbIe CIIOCOOBI M TPUEMBI BEIYUCIICHHS 3HAYCHUN APOOHBIX
BBIPKEHUI, CoZIepKauX OOBIKHOBEHHBIE U JIECATUYHBIE pOoOH
[lepexonuts OT oxHOM (GOpMBI 3alMuCH  4YHCENl K JApPYrou
13 (mpeoOpa3oBbIBaTh  JAECATUYHYIO  JApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO
JIECATUYHYIO IPOOB)
14 CpaBHUBATH U YHIOPSAA0YMBATh pallMOHAILHBIE YHCIIA
15 OKpyTIATh uncia
BBITIONTHATE TIPUKUIKY W OIEHKY pe3yJibTaTa BBIYHCICHUH, OIIEHKY
1.6 3HAYEHUN  YUCIIOBBIX  BBIPDAKECHUM. BBINONHATE  AEWCTBHA  CO
CTENEHSIMH C HaTypaJIbHBIMU MOKa3aTeNsIMU
17 [IpuMeHsATH TNpPU3HAKK JETUMOCTH, Ppa3JOXKEHHE Ha MHOXKUTEIN
' HATypaJbHBIX YUCET
Pematp  MpakTUKO-OPUEHTHUPOBAHHBIE  3aJayd, CBS3aHHbIE C
OTHOLIEHHEM BEJIMYMH, MPONOPLUUOHAIBHOCTHIO BEJIMYMH,
18 MPOLEHTAMH, HHTEPIPETHUPOBATh pPE3yNbTaThl pEHIeHHUs 3aJad ¢
y4€TOM OTrpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMHU PACCMaTPUBAEMbIX
00BEKTOB
2 AnreGpanyecKue BbIPaKEHUS
1 Hcnonp3oBaTth  anreOpandeckyr0o TEPMUHOJOTHIO ¥ CHMBOIHUKY,
' MIPUMEHSITH €€ B Ipoliecce OCBOEHUS y4eOHOro Marepuaia




Haxomute 3HaueHHs OyKBEHHBIX BBIDOKCHHH TIPH  33JaHHBIX

22 3HAYCHUAX TTEPEMEHHBIX
23 BemmonHsaTh  mpeoOpa3oBaHHMS  IENIOT0  BBIPAKEHHS B MHOTOWICH
' IPUBEJICHUEM MTOI00HBIX CIIaraeéMbIX, PACKPBITHEM CKOOOK
BBINONHATE YMHOXEHHE OJTHOWIEHA Ha MHOTOWICH U MHOTOWIEHa Ha
2.4 MHOTOWIEH, MPUMEHSTHh (OpPMYJbl KBagpaTa CyMMBI M KBaJpara
pa3HOCTH
OcCymiecTBIATh Pa3ioKeHNE MHOTOWICHOB HA MHOXHUTEIH C TOMOIIBIO
2.5 BBIHECCHHS 32 CKOOKH OOIIIETO MHOXHTEJIS, TPYNIIUPOBKH CIIaraeMblX,
npuMeHeHHs GOpMYI COKPAIIEHHOTO YMHOKEHUS
26 [TpumeHsTH TPeoOpa3zoBaHrss MHOTOWICHOB JUIS PELICHUS PAa3TUYHBIX
' 3a7a4 U3 MaTEeMaTUKH, CMEKHBIX IPEAMETOB, U3 PEaTbHOU TPAKTHKH
97 Hcnonbs30BaTk CBOMCTBA CTENEHEM C HATypaJbHBIMHU IIOKa3aTEIsIMHU
' JUTSI IPE0OPa30BaHUSI BEIPAKCHUN
3 VYpaBHEHMsI U HEPABEHCTBA
Pemate nuHelHbIE ypaBHEHHUS C OJHOM IEpEeMEHHOM, NpPUMEHs
3.1 IpaBUia Mepexojia OT UCXOJHOTO YPaBHEHHsI K PABHOCUIBHOMY €MY.
[TpoBepsTh, ABISETCA JIM YUCIIO KOPHEM YPaBHEHUS
22 [TlpumensaTs rpaduyeckue MeETOAbI TMPH  PEUIEHUH  JIMHEWHBIX
' YPaBHEHMH U UX CUCTEM
33 [TonGupath npuMepsl Map 4ucell, ABISIOMINUXCS PEeIeHHeM JTMHEHHOro
' YpaBHEHHS C IBYMsI IEPEMEHHBIMH
CtpouTh B KOOPAWHATHOH MJIOCKOCTU TpadUK JMHEHHOTO YPAaBHEHUS C
3.4 NBYMsl NEPEMEHHBIMH; MOJb3YACh I'paMKOM, MPHUBOIUTH MPUMEPHI
peLIeHHs YpaBHEHUS
35 Pemiate cucremMsl ABYX JTMHEHHBIX YpaBHEHUN C JBYMsI IEPEMEHHBIMH,
' B TOM 4HCJIE TPpahuUecKu
CocTaBisTh U peniaTh JIMHEHHOE YpaBHEHUE WM CUCTEMY JTMHEHHBIX
3.6 YPaBHEHMI M0 YCIOBHIO 337a4H, MHTEPIIPETUPOBATh B COOTBETCTBHH C
KOHTEKCTOM 33]1auy MOTy4YeHHBIH pe3yabTaT
4 Koopnaunats! u rpaguxu. OyHKIMN
N300pakaTh Ha KOOPJMHATHOW MPSMOW TOYKH, COOTBETCTBYIOIIHE
4.1 3aJJaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH, MHTEpPBajbl, 3alUChIBATH

YHUCJIOBBIC TPOMCIKKYTKHU Ha aJ'II‘C6paI/I‘-ICCKOM SA3BIKC




OtMeuaTs B KOOpI[HHaTHOfI IINIOCKOCTH TOYKHM II0 3aJaHHBIM

4.2
KOOpJHHATaM
43 Crtpouts rpaduku nuHEHHBIX QyHKIUH. CTpouTh rpadux GyHKIuH Y
| = x|
OnwuceiBaTh C MOMOIIBIO (DYHKIMI H3BECTHBIE 3aBUCHMOCTH MEXIY
4.4 BEJIMYMHAMU: CKOPOCTb, BPEMS, paCCTOSHUE, LEHY, KOIUYECTBO,
CTOMMOCTb, IPOU3BOAUTEIILHOCTD, BpeMs, 00BEM paboThI
4.5 HaxonuTh 3HaueHne GyHKINU 110 3HAYCHUIO €€ apryMeHTa
[TonumaTth rpaduyeckuii crmoco® TpeACTaBICHUS U aHAlIU3a
4.6 uHpOpMaLUK, W3BIEKaTh W WHTEPHIPETHUPOBATh HH(POPMALUIO U3
rpaMKOB peaTbHBIX MPOIECCOB M 3aBUCUMOCTEH
8 KVIACC
Kona .
IIpoBepsiemble NpeAMeTHBIE Pe3yJILTATHI 0CBOEHHS 0CHOBHOI
NpOBePsIEMOro .
pesybTaTa 0o0pa3oBaTeIbHOI NPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus
1 Yucna v BBIYHCICHUS
Hcnonp30BaTe  HadallbHBIE  TPEACTABICHHUS O  MHOXECTBE
11 NEHCTBUTENLHBIX YHCEN JJIsl CPaBHEHUsSI, OKPYTJIEHUS! W BBIUYMCIICHUH,
' n300paxaTh JEHCTBUTENbHBIE YHCIA TOYKAMH Ha KOOPAWHATHOMN
IpsAMOU
[lpumeHsATH TOHATHE  APUPMETUYECKOTO  KBAJAPATHOTO  KOPHS,
12 HaXOJUTh KBAJpaTHbIE KOPHH, WCIOJIB3YSl TIPH HEOOXOTUMOCTH
' KaJbKYJATOP, BBIOJHITH IPeoOpa30BaHus BBIPAKEHUH, COIepKaIIuX
KBaJIpaTHBIE KOPHU, UCIIONIB3Ys CBOMCTBA KOpHEI
13 Hcnonp30BaTe 3amucH  OOJBIIMX W MaJBIX YHCET C TOMOUIBIO
' JECATUYHBIX Apodeli u creneneit yncna 10
2 AnrebpanuecKue BRIPAKSHHUS
[TprMeHATh TIOHATHE CTETIEHU C IENBIM MOKA3aTeleM, BBITIOIHSITH
2.1 MpeoOpa3oBaHUs  BBIPAKCHHUM, COAEPXKAIUX CTENEHH C  IETbIM
noKazaTeJiem
95 BBITOTHATE ~ TOXIIECTBEHHBIE  MPEOoOpa3oBaHUsI  PAMOHAIBHBIX

BBIpa)KeHI/Iﬁ Ha OCHOBC IIpaBHII JEeUCTBHI HaJa MHOrO4YIeHaMu U




anreOpanyecKUMH APOOSIMU

2.3

PaCKJ'IaI[BIBaTB KBaI[paTHBIﬁ TpéX‘IJ’ICH Ha MHOXXHTCIIN

2.4

[TpumensTh mpeoOpa3oBaHUsl BBIPAKEHUN IJISl PEIICHUS PA3TUYHBIX

3aaa4 U3 MaTCMaTuK, CMEKHBIX ITPEAMETOB, U3 peaanoﬁ IMIPaKTUKH

VYpaBHEeHUs U HEPABEHCTBA

3.1

Pemate HHHCI;'IHBIC, KBaJgpaTHBIC YpPaBHCHHWA KW pPalUdOHAJIbHBIC
YpaBHCHUA, CBOAAIIHUECA K HUM, CUCTEMbI ABYX ypaBHeHI/Iﬁ C IBYM:

NEPEMCHHBIMU

3.2

[IpoBoauTh mpoOCTEHIINE WCCIECIOBAHUSA YpPAaBHEHUH U CHUCTEM
yYpaBHEHHWH, B TOM 4YHCIE€ C TPUMEHEHHEM TpapuuecKuxX
npeJcTaBieHuil (ycTaHABIMBATh, UMEET JIM YpAaBHEHHE WM CHUCTEMa

ypaBHeHI/Iﬁ peuicHusAda, €CJIiu UMCCT, TO CKOJIBKO, U npoqee)

3.3

[lepexonuTs OT cJOBECHOM  (OPMYIHPOBKM 3adauyu K e
anreOpanvyeckoil MOJIEM C TMOMOIIBIO COCTABIICHUS YpPaBHEHHS WIIU
CUCTEMBl ypaBHEHUH, HWHTEPIPETUPOBaTH B COOTBETCTBUM C

KOHTEKCTOM 33aJ1a4¥ MOJTYYEHHbIA PE3ybTaT

3.4

[TpuMeHsTh CBOICTBA YMCIIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OIICHKH,
peliaTh JIMHEeWHbIE HEPABEHCTBA C OJJHOM MEPEeMEHHON U UX CHUCTEMBI,
JaBaTb  TpaQUYECKyl0  HUTIOCTPALMI0  MHOXECTBA  PEIICHHI

HCPAaBCHCTBA, CUCTCMbI HCPABCHCTB

OyHKINA

41

[ToHumMaTh W UCHONB30BaTh (DYHKIMOHAIbHBIE MOHATUS M  S3bIK
(TepMHHBI, CHUMBOJMYECKHE OO0O03HAUEHUs), OINpeNeNiATh 3HaYeHHE
(GYHKIIMM 1O 3HAYEHUIO apryMEHTa, OINpeAeNsTh CBOMCTBA (PYHKIUU

o e€ rpaguxy

4.2

Crpouts rpaduku 3eMeHTapHbIX QYHKIUN BUA:

y=k/x,y =x% Yy =X3 Y = x|, onucbiBaTh CBOMCTBA YUCIOBON (DYHKIIMU

o e€ rpaduxy




9 KUIIACC

Kon
MPoBeEPSIEMOro
pe3yjabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
oOpa3oBaTeJbHOM MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1

Yyucia U BEIYKUCIIEHUS

11

CpaBHI/IBaTB U YIOPAAOYMBATE PAMOHAIIBHBIC W HWPpaAlMOHAIILHBIC

quciia

1.2

BremonaaTs apI/I(i)MeTI/I'-IeCKI/Ie I[CflCTBHSI C palMOHAJIbHBIMH 4YHCJIAMU,
CoucTasd yCTHBIC U INMCbMCHHBIC HpI/IéMBI, BBIINIOJIHATH BBIYHCIICHHUA C

HppaliOHAJIbHBIMHA Y CJIaMHU

13

HaxonuTe 3HaueHUs CTENEHEH C LEJIBIMH IOKAa3aTeNsIMA U KOPHEM,

BBIYUCIIATH 3HAYCHUA YHUCJIOBBIX BI)Ipa)KeHI/Iﬁ

14

OprTJ'ISITL ILCIZCTBHTCHLHBIG 4uncCiia, BBIIOJHATH IIPUKUAKY pE3yJibTaTa

BBIYMCIICHHM, OLIEHKY YHACIIOBBIX BBIPAKECHUIN

YpaBHEHUsI U HEPAaBEHCTBA

2.1

Pemats JINHEHHEBIE n KBaJApPAaTHLBIC YpaBHCHU, YpaBHCHU:,

CBOJISILIMECS K HUM, IPOCTeHIINEe 1poOHO-paliiOHaIbHbIE YPaBHEHUS

2.2

Pemate cuctemsl ABYX JIMHEHMHBIX YPAaBHEHHUU C IBYMsl IIEPEMEHHBIMA
Y CUCTEMBI JIByX YPAaBHEHHUH, B KOTOPBIX OJHO YPABHEHUE HE SBISACTCSA

JIMHEWHBIM

2.3

Pemrate TekcTOBBIE 3ama4u aJIFe6p8.I/I‘{eCKI/IM CIIOCOOOM ¢ IIOMOIIIBIO
COCTaBJICHUA YPAaBHCHUA UM CUCTEMBI JIBYX ypaBHeHI/Iﬁ C ABYM:

NEPEMCHHBIMU

2.4

IIpoBoanuTh mpOCTEHIINE WCCIECIOBAaHUS YpPAaBHEHUM M CHUCTEM
YpaBHEHHH, B TOM UHCIE€ C HOPUMEHEHHEM TrpapUuecKux
MpeJICTaBIeHU (HanpuMep, yCTaHaBIUBaTh, UMEET JIM YpaBHEHHE WJIN

CHCTEMa ypaBHEHUH PEIICHUS, €CITH HUMEET, TO CKOJIBKO)

25

PemraTe JINHEHbIE HCPABCHCTBA, KBaJpaTHBIC HEPABCHCTBA,
n300pakaTh pelieHrue HEPABEHCTB HA YHCIIOBOM MPSIMOM, 3alMCHIBATh

pEemICHUC C MOMOIIB0 CUMBOJIOB

2.6

Pemiate cucCTeMBl JTHMHEHHBIX HCPAaBCHCTB, CHUCTCMblI HCPABCHCTB,

BKJIFOYAOMMe  KBaApaTHOC HEPABCHCTBO, I/I306pa)KaTB pCHICHHUC




CUCTCMbI HCPABCHCTB Ha YHCIJIOBOM HpﬂMOfI, 3alMUCbIBATh PCHICHUC C

IIOMOIIBIO CMMBOJIOB

2.7

Hcrnonbs30BaTh HEPABEHCTBA IIPU PELICHUU PA3JIMYHBIX 33124

OyHKINU

31

PacriosHaBath  (YHKIMM  M3YYEHHBIX  BHAOB.  IIOKa3bIBaTh
CXEMaTHYECKH PACIIOIOKEHNE Ha KOOPIMHATHOM IIOCKOCTH IpauKOB
byukuuii Buga: y=kx, y=kx+b, y=k/x, y=ax2+bx+c, B 3aBHCHUMOCTH OT

3HA4YEeHUH KOA(PPHUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKLIUH

3.2

[Toka3plBaTh  CXEMAaTHYECKH  pACHONOKCHHE HAa  KOOPAWHATHOM
IUIOCKOCTH TpadukoB (QyHKIUH Buga Y = VX, Y = |X| U ONHUCHIBATH

CBOICTBa PYHKIIMIA

3.3

Crpouts M u300paxaTb CXEMaTHYECKM TIpapHKH KBaJpaTUYHbBIX
(GyHKIWH, ONMHMCHIBATH CBOMCTBA KBaAPATHYHBIX (YHKIHMHA TO HX

rpadukam

3.4

Pacnio3naBath kBajpaTHuHyl0 (QyHKIHMIO 1O ¢dopMyle, MNPUBOIUTH
OpUMEpPbl KBAaAPAaTHYHBIX (PYHKIUH W3 peaNbHOW >KU3HHU, (PHU3HKH,

reOMETPHUH

ApI/Iq)MeTI/I‘{eCKaH U TCOMETPHUYICCKA MMPOrpeCCrun

41

Pacrnio3HaBaTh apu(pMETHUECKYIO U TEOMETPUUECKYIO ITPOrPECCUU TIPH

Pa3HBIX crioco0ax 3a/aHus

4.2

BbINONTHATE BBIYMCIEHUS C MCIOJB30BaHHEM (QOpMYT N-TO 4ieHa
apuPMETHUUECKONl U TeOMEeTPUUYECKON Mporpeccuil, CyMMBbI MEPBBIX N

YJICHOB

4.3

I/I306pa)KaTB YJICHBI MOCJICAOBATCIbHOCTH TOYKaMH Ha KOOpHHHaTHOﬁ

IJIOCKOCTH

4.4

PemraTs 3aga4u, CBA3aHHBIC C YHCJIIOBBIMU ITOCJICIOBATCIBHOCTIAMH, B
TOM 4YHCJIC 3aJa4ud U3 peaJIBHOﬁ KU3HU (C HCIIOJIb30BAHUECM

KaJIbKYJIATOPA, U(GPOBBIX TEXHOJIOTHI)




MMPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

7 KJIIACC
Kon IIpoBepsiemMblii 3JIeMeHT CO/lep:KAHUS
1 Yucna v BIYUCIEHUS
JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, IEPEX0a OT OJHOH (popMbI 3amucu
11 npobeit k npyroil. IloHaTne pamMOHAIBHOTO YHUCIA, 3aMUCh, CPaBHEHHE,
YIOPSAA0YMBAHUE PALIMOHATIBHBIX YHCEN
12 Apudmernueckue 1eMcTBUS ¢ pallMOHATIBHBIMU YKciIaMu. Pemenue 3amaq u3
' peasbHOM MPaKTUKHU HA YacTH, Ha APOOU
13 Crenenp ¢ HaTypaJbHBIM [OKa3aTeJeM: OIpeaelieHHe, IMpeodpa3oBaHme
' BBIPQKCHUI Ha OCHOBE OIPEIEIICHHUS, 3alIUCh OOJIBIINX YUCET
v [IpouieHThI, 3amuch NPOLIEHTOB B BUAE ApoOM U ApoOU B BUJE MPOLIEHTOB.
' Tpu oCHOBHBIE 33/1a4M Ha IPOLEHTHI, PELIEHHUE 3a]a4 U3 PEAIbHOM MPaKTUKU
15 [IpumeHeHne TOpPU3HAKOB  JEIMMOCTH, pa3IOKEHUE HAa  MHOXUTENIU
' HaTypaJIbHbIX YHCEN
L6 PeanbHple  3aBucMMOCTHM, B TOM  4uclie mpsMas W oOpaTHas
' MPONOPLIMOHATIEHOCTH
2 AnreGpanyecKkue BbIPaKEHUS
21 ITepeMeHHBIE, YNCIIOBOE 3HAUYEHUE BBIPAXKEHU € NepeMeHHOU. JlomycTumble
' 3HauEHUs IEPEMEHHBIX
25 [lpencraBneHne 3aBUCUMOCTH MEXAY BEIMUYMHAMH B BUAE (OPMYIIBL
' Brruucnenus mo gpopmynam
23 [IpeoOpa3zoBanue  OYKBEHHBIX  BBIPAXKEHHUH,  TOXIECTBEHHO  pPaBHBIE
' BBIPa)KEHUS
2.4 CBolicTBa CTENIEHU C HaTypaJlbHBIM I0Ka3aTEIEM
2 OpnHowieHbl U MHOrouwieHsl. CreneHb MHOrouwieHa. CioxeHue, BBIYMTAHUE,
' YMHOXEHHE MHOTOUYJIEHOB
26 DopMyIIbl COKpAIIEHHOTO YMHOXKEHHS: KBaJApaT CyMMBI U KBaJpaT Pa3HOCTH.
' ®opmyna pa3HOCTH KBaApaToB. Pa3iio)keHne MHOMOWIEHOB HA MHOKUTEIN
3 YpaBHeHuUs




VYpaBHeHHe, KOpeHb YpaBHEHHs, MpaBuja MNpeoOpa3oBaHUS YpaBHEHHS,

3 PaBHOCUIILHOCTb YPaBHEHUI
3. JluHeitHOEe ypaBHEHHE C OJHOM IEPEMEHHOM, YHUCIO KOPHEH JIMHEWHOIrO
' YPaBHEHUS, PEIICHHUE JIMHENHBIX YPAaBHEHUN
33 CocraBieHre ypaBHEHUH MO YCJIOBHIO 337auu. PelieHue TEeKCTOBBIX 3a/1ad ¢
' MMOMOUIBIO YPAaBHEHUI
34 JluneliHoe ypaBHEHHE ¢ ABYMsI IEPEMEHHBIMHU U €ro rpadux
CucreMa JIByX JMHEWHBIX YpPaBHEHHU C JABYyMs NepeMEHHbIMU. PemieHue
3.5 CUCTEM YpaBHEHMH cIoCOOOM MoAcTaHOBKHU. [IprMepsl perieHns TeKCTOBBIX
3a]1a4 ¢ IOMOIIbIO CUCTEM ypaBHEHU
4 Koopaunats! u rpaduxu. @yHkuuu
4.1 Koopaunara Touky Ha psiMOi
42 YucnoBble MpoMeXyTKH. PaccTosiHre MexXTy IBYMSI TOYKAMU KOOPIUHATHOU
' IpsIMOM
r [TpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AGciucca U opauHara
' TOYKH Ha KOOPAMHATHOM MJIOCKOCTH
44 [Tpumepsl rpadgukoB, 3agaHHBIX (opMynamu. UTeHue rpaduKoB pearbHBIX
' 3aBUCUMOCTEN
4.5 [Tonstue pynkumu. I'paduk pynkunn. CroiicTBa GyHKUIMH
4.6 Jluneitnas ynkuus, e€ rpaduk. I'paduk pyHkmm y = [X|
47 I'papuueckoe pemieHne JUHEWHBIX YpaBHEHHUH W CHUCTEM JIMHEHHBIX
. YpaBHEHUI
8 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Uucna u BEIYUCIICHUS
11 KBagpatueiii kopeHb u3 uucia. [loHsATHE 00 HppalMOHATBHOM YHCIE.
' Jecstuunble npuOIMKEHNS UpPAllMOHAIBHBIX YHCE
CpolicTBa apu(MeTHUYECKUX KBAJPATHBIX KOpPHEH M WX MPUMEHEHHE K
1.2 peoOpa3OBaHUIO0 YHCIOBBIX BBIPAKEHUN M BBIYMCICHUSAM. JefiCTBUTENbHEIE
qucia
13 Crenens ¢ 1eabpIM NoKa3aTeseM U €€ cBoiicTBa. CTaHIapTHas 3alKCh YKciIa




AnrebpanuecKue BRIPaKEHUs

2.1 KBanpatublii TpéxuieH, pa3inoxkeHne KBaApaTHOro TpEXuieHa Ha MHOXHUTEIH
2.2 Anrebpanyeckas qpoos. OCHOBHOE CBOKMCTBO aJlreOpandecKoi Jpoou
2.3 CroxxeHue, BBIMUTaHUE, YMHOKCHHE, JISTICHUE alTreOpanyecKkux aApooei
24 PanmonanbHbIC BRIpRXKEHHUS M UX TTPEOOpa3OBaHUe
3 VYpaBHEHHUSI U HEPABEHCTBA
31 KBangpatHoe ypaBHeHue, (opMyna KOpHEHl KBaIpaTHOrO YpaBHEHHUSI.
' Teopema Buera
3.2 Pemenue ypaBHeHH, CBOASIIMXCS K JIMHENHBIM U KBaJIPaTHBIM
3.3 [Ipocreiimme 1poOHO-pallMOHATBHbBIE YPaBHEHHS
I'padmueckas mHTEpHIpETaLINs YPABHEHU C IBYMS IIEPEMEHHBIMU H CHCTEM
3.4 JIMHEHHBIX YPABHEHUM C IBYMs IlepeMeHHbIMU. [IprMepsl pemenns cucrteM
HEJIMHENHBIX YPAaBHEHUH C IBYMsI [IEPEMEHHBIMU
3.5 Pemienne TekCTOBBIX 3aa4 aNredOpandeckuM CrocoooM
3.6 UmcnoBbie HEpaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HON IEPEMEHHON
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIvHeitHbIe HEpaBEHCTBA C OJIHOM NMEPEMEHHOM
3.10 CucTeMbl TUHEHHBIX HEPABEHCTB ¢ OJJHON MEPEMEHHOI
4 OyHKINUU
i1 [Tonstue ¢ynkuun. OOnacTh ONpeneNeHUss W MHOXKECTBO 3HAYCHUH
' ¢ynkunu. CrnocoOsl 3a1aHus GYHKIMHA
4.2 I'padux pynxun. Yrenue cBoiicTB pyHKIMHU O €€ rpaduky
4.3 [Ipumeps! rpadukoB GyHKINN, OTpaKkarOIIUX peaIbHbIE TPOLIECCHI
W OyHKIMY, ONMUCHIBAIOIIME TPSAMYI0 ¥ OOpaTHYI TPOIOPIMOHATBHBIC
' 3aBHCUMOCTH, UX Tpaduku
45 Oyukmun y =x2,y = X3
4.6 Oyukuun y = [X,y = |x|
4.7 ['padmueckoe penieHue ypaBHEHHUM U CUCTEM ypaBHEHHI

9 KJIACC




Kon

IIpoBepsieMblii 3J1IEMEHT COAEPKAHMS

1 Yucna u BBIYMCIIEHUS
11 PanyonanpHble uyuclla, MpPpalMOHAIbHbIE YMCIA, KOHEUHble M OECKOHEUYHbIE
' JIECSITUYHBIE APOOU
MHOXecTBO 1eHCTBUTENbHBIX YUCEN, JEHCTBUTENIBHBIE YKCIa KaK OECKOHEUHbIE
19 JecaTu4Hble ApoOu. B3auMHO 0JJHO3HaYHOE COOTBETCTBUE MEXK]y MHOXKECTBOM
' JEHCTBUTENBHBIX YHCET U KOOPAMHATHON NpsiMoi. CpaBHEHHUE JIEHCTBUTEIIBHBIX
qucen
1.3 Apudmerndeckue NeUCTBUS C IEHCTBUTEIbHBIMA YUCIAMHU
W3mepenus, npubIMKeHus, OLeHKU. Pa3mepbl 00bEKTOB OKpY’KaIOIIEro MUPA,
14 JUIMTEIBHOCTh IPOLIECCOB B OKpyxkatomeMm wmupe. [IpubnmxéHHoe 3HaueHue
' BEJIMYMHBI, TOUHOCTh npubnmxenus. Oxpyrienue yucen. IIpukunka u oueHka
pe3ysbTaTOB BEIYMCICHUI
2 YpaBHEHUS U HEpaBEHCTBA
2.1 VYpaBHEHHUsI C OJHOU TEpEMEHHON
2.2 Jlunelinoe ypaBHeHue. Pemienue ypaBHeHHH, CBOAIUXCS K JIMHEHHBIM
2.3 KBanpatHoe ypaBHeHue. Pelienue ypaBHeHUN, CBOASIIIUXCS K KBaIPaTHBIM
24 bukBanpatHoe ypaBHeHue. IIpumepbl pemieHHs YpaBHEHMH TpeTbe W
' YEeTBEPTOU CTENEHEH PA3JI0KEHUEM Ha MHOXKUTEIIN
2.5 Pemenune npoOHO-paiMoOHaNBHBIX YpaBHEHUN
2.6 CucreMsl ypaBHEHU
2.7 VYpaBHeHMe ¢ AByMsI IEPEMEHHBIMH U €TI0 Tpapuk
2.8 Pemenue cucrem IByX TMHEWHBIX YPaBHEHUN C IBYMs IEPEMEHHBIMU
29 Pemenne cucreMm IByX ypaBHEHHH, OJHO M3 KOTOPBIX JIMHEMHOE, a APYyroe —
' BTOPOW CTENEHU
2.10 I'padmueckas uHTEpIIpeTallUsl CUCTEMBI YPABHEHHUH C ABYMS IIEPEMEHHBIMU
2.11 Pemenne TekCTOBBIX 33729 aNre0pandecKuM CrocoooM
2.12 YucnoBble HEPAaBEHCTBA U X CBOMCTBA
2.13 Pemenne nuHENHBIX HEPABEHCTB € OJIHOM NTEPEMEHHON
2.14 Peienue cucteM TMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOU
2.15 KBanpaTHble HepaBeHCTBa
216 I'padmyeckass uHTEpHpeTalysi HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs

NEPEMCHHBIMU




3 OyHKIMN

31 KBanpatuunas ¢yHknms, e€ rpapuk W cBoicTBa. [lapabona, KOOpAMHATHI
' BEPIINHBI 1apadoJIbl, 0Ch CHMMETPHUH MapadoIIbI

3.2 I'paduku dpynkmii y=Kx, y=kx+b u ux cBoiicTa

3.3 I'paduku dpynkimii y=Kk/X, y = X°u ux cBoiictBa

34 ['paduku GyHKIMit , 1 KX CBOKCTBA
4 YucioBbie IOCIIEIOBATEIIEHOCTH

1 OnpezneneHue U CrocoObl 3aJaHHs YUCIIOBBIX TOCIICAOBATEILHOCTEH. 3a1aHue
' MIOCJIEIOBATEIBHOCTH PEKYPPEHTHOM (OpMYIIOl U GOpMYIIOi N-To 4iieHa

42 Apudpmerndeckass mporpeccus. Dopmynbl  N-ro  uieHa apuMETHYECKON
' POTPECCUU, CyMMBI MIEPBBIX N YICHOB

43 ['eomerpuueckas mporpeccusi. DopMmylbl  N-ro  WieHA T'€OMETPUYECKOM
' POTPECCUU, CyMMBI MIEPBBIX N YICHOB

44 H300pakeHne WICHOB apu(pMETUYECKOW U TEOMETPUYECKON IMPOrpecCHid
' TOYKaMU Ha KOOPIUHATHOM TIOCKOCTH. JINHEHHBII U 3KCIIOHEHIIUAIBHBIA POCT

45 CJ10KHbBI€ TPOIEHTHI




IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUSA K
PE3YJbTATAM OCBOEHMA OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NMpoBepPsieMOro
TpeOOBaHUSA

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0CBOEHHUS OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl OCHOBHOTO
o01mero oopazosanus Ha ocHoBe ®I'OC

YMeHue OonepupoBarbh IOHATHUSAMU: MHOXKECTBO, IIOJMHOXKECTBO,
Olepanvy HaJ MHOXXECTBAMM;, YMEHHE OIIEpUPOBAaTh IOHATUAMMU:
rpad, cBs3HBIA Tpad, AEpeBO, UK, MPUMEHITh UX MPHU PELICHUU
3ajjay; YMEHUE UCIO0Jb30BaATh rpahuueckoe MpeCTaBICHUE MHOXKECTB
JUISl OTIMCAHMS PEABHBIX IPOLECCOB U SIBJICHUM, NIPU PELICHUU 3aJa4

U3 IpYTUx y4eOHBIX IIPEIMETOB

YMeHue onepupoBaTh MOHATUAMM: OIIPEACIICHHE, aKCHOMa, TEOpEMa,
JI0Ka3aTeNbCTBO; YMEHHE paclo3HaBaTb WCTUHHBIE U JIOXKHBIE
BBICKA3bIBAaHUS, IIPUBOAUTH IPUMEPHl M KOHTPIPHUMEPHI, CTPOUTH

BBICKA3bIBAHUA U OTPHULIAHUA BBICKA3bIBAHUH

YMeHue onepupoBaTh NOHATHUSAMHU: HATYPAIBHOE YHUCIO, HPOCTOE U
COCTaBHOE 4YHUCIO, JEIMMOCTb HAaTYPaJIbHBIX YHUCEJI, IIPU3HAKU
JETUMOCTH, 11€J0€ YHCIIO0, MOAYJb 4Hcia, OOBIKHOBEHHas JIpo0b U
JecsiITUUHas JIpoOb, CTaHAAPTHBIA BUJ YHCIIA, PALlMOHAIBHOE YHCIIO,
UppallMOHATIBHOE YHCIO, apU(PMETHYEeCKUd KBaJApaTHBI KOPEHb;
YMEHHME  BBIOJHATH JIEHCTBUS C 4YMCIAMH, CpaBHHUBAaThb W
yHOpSAOYMBATh 4YMCIA, NPEACTABIATH YNCIA HAa KOOPAMHATHOU
NpsIMOH, OKPYIJIATH YHCIA; YMEHHME JelaThb NPUKUAKY M OLIEHKY

pe3yJibTaTa BEIYUCICHUM

YMeHue onepupoBaTh IMOHATHUSMU: CTEIEHb C LENBbIM I[OKa3aTeseM,
apudMeTUYECKH KBaJpaTHBIH KOPEHb, MHOTOWICH, ajre0pandeckas
Ipo0b, TOXKIECTBO, 3HAKOMCTBO C KOpPHEM HATypaJbHOW CTETEeHH
OOJBIIIE €NWHWIIBI, YMEHHE BBIMOJHATH pacd€Tel 1Mo Gdopmysam,
npeoOpa3oBaHus IENbIX, JIPOOHO-PAMOHANBHBIX BBIPAKECHUU W
BBIPAXKEHHUN C KOPHSIMH, Pa3JIOKEHUE MHOIOYJIEHA HAa MHOXXHUTEJH, B
TOM 4HCIIE C HCIONb30BaHHEM (OPMYIT pPa3HOCTH KBaJpaToOB H

KBaJApaTa CYMMBI U PA3HOCTH

YMenue OIICpHUPOBATH MOHATHUAMU: YUCIIOBOC PABCHCTBO, YPABHCHUC




COIHOM IIEPEMEHHOM, 4YHUCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE pEIlaTh JMHEHHbIE U KBaJpaTHbIC YPAaBHEHHS,
JIpOOHO-PAIMOHAIBHEIE YPaBHEHUS C OJHOM TEPEMEHHOW, CHUCTEMBI
JBYX JINHEHHBIX YPABHCHMM, JIMHEHHbIE HEPABEHCTBA U UX CHCTEMBI,
KBaJgpaTHbIE U JAPOOHO-pAallMOHANbHbIE HEPABEHCTBA C  OJHOM
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a1a4 U3 APYTUX MPEeIMETOB
U ITPAKTUYECKUX 3a7a4; YMEHUE MCIOJIb30BaTh KOOPAUHATHYIO
OpSAMYI0 M KOOPJMHATHYIO IUIOCKOCTh JUISI M300pakKeHUs peLIeHUit

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBath NOHATHIMU: QyHKIMA, Tpaduk QyHKIMH, HYIH
byHKIMN, POMEKYTKH 3HAKOMOCTOSIHCTBA, IPOMEXYTKH
BO3pacTaHus, YObIBaHUS, HauOOJbIIee W HAUMEHBIIEC 3HAYCHUS
byHKINY; yMeHue OIIEPUPOBATH TIOHSATHUSIMHU: npsiMast
NPONOPIHOHATIBHOCTD, JMHEHHAs (YHKIHS, KBaJApaTW4yHas (QyHKIIHS,
oOpaTHas TPOMOPIMOHATLHOCTh, TMapaboma, runepbosia; yMeHUe
CTPOUTH rpaduku GyHKIUH, HCIIOIB30BaTh TpaUKy IS ONPEAeICHUS
CBOWMCTB IPOIIECCOB U 3aBUCHMOCTEH, JJIS PeIleHHs 3aad U3 APYTux
y4eOHBIX TIPEJAMETOB U pealbHOW JKM3HU; YMEHHE BBIPAXKaTh

dbopMynIaMu 3aBUCUMOCTH MEX]y BEIMYMHAMHU

YMmenue OIepupoBaTh MOHSITUSIMU: MOCJIEI0BATENbHOCTD,
apumernueckas M TeOMETpUYecKass  IMPOTpPeccur;  yMEHUe
UCIOJIb30BaTh CBOICTBa MOCiEAOBaTeNbHOCTEH, (OPMYIBl CyMMBI U
o0miero 4ieHa MpH PelIeHUH 3a]ad, B TOM YHUCIE 3aJad U3 APYrux

y‘Ie6HLIX npeaIMETOB U peanLHoﬁ JKHU3HU

VYMeHue pemaTth 3a/laud pa3HbIX TUIIOB (B TOM 4YHCJE€ Ha MPOLEHTHI,
JOIM M YacTH, JBWXKEHUE, paboTy, LEHy TOBapoOB U CTOUMOCTb
MOKYIOK U yCIYT, HAJIOTH, 33/1a4M U3 00J1aCTU YIPAaBICHUS IMYHBIMU U
ceMeiHbIMU  (MHAHCAMHM); YMEHHE  COCTaBJISATh  BBIPAKEHUS,
YpPaBHEHHs, HEPAaBEHCTBA M CHUCTEMBl 110 YCIOBHUIO  3aJla4H,
UCCIJIEIOBAaTh MOJYyYEHHOE pEIIeHNE U OLEHUBATh MPaBIONOA00HOCTh

MOJIYYCHHBIX PC3YyJIbTATOB

YMeHue onepupoBaTh HOHATHAMM: (HUrypa, TOUKa, OTPE3OK, MpsiMasd,
Jyd4, JIOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PaBHOOEAPEHHBIN
U PABHOCTOPOHHUU TPEYrOJbHUKH, MPSIMOYTOJBHBIA TPEYroibHUK,

MEauaHa, 6I/ICCGKTpI/ICB. H BBICOTA TPCYTOJIbHUKA, IIGTIJIpéXyr‘OJ'II:HI/IK,




napajjieniorpaMM, pomMO, TNPSAMOYTOJbHHUK, KBajJpaT, Tpameuus;
OKPY>KHOCTb, KPYI', KacaTellbHasl; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
durypamu; ymeHue pemarb 3aJaud, B TOM YHCIIE U3 MOBCETHEBHOM
JKU3HHM, HAa HAXO0XIACHUE ICOMETPUYECKHUX BEIMYHMH C IPUMEHECHUEM

U3YyYEHHBIX CBOMCTB UTyp U (HaKTOB

10

YMeHue onepupoBaTh MOHSATHSAMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; IAPALUIEIbHOCTh W NEPHEHAUKYJISIPHOCTh HPSIMBIX,
YroJd MeXAy TMNpSIMbIMHU, TEPIECHIUKYISp, HaAKJIOHHAs, MPOCKIUs,
nonobue Guryp, nogoOHbIe TPEYTroJbHUKH, CHMMETPHSI OTHOCUTEIBHO
TOYKM U NIPSIMOM; YMEHHE paclo3HaBaThb PABEHCTBO, CUMMETPHUIO U
nonobue Guryp, napauieNbHOCTh U NEPIEHIUKYISIPHOCTh MPSMBIX B

OKpY’KaroIllleM Mupe

11

YMeHue omnepupoBaTh IMOHATHSMM: JJMHA, PACCTOSHUE, Yroil
(BeMMYMHA yrja, CUHYC M KOCHUHYC yIJla TPEYrojbHUKA), IJIOLIA/b;
yYMEHHUE OLIEHUBATh pa3Mephl NMPEeIMETOB U OOBEKTOB B OKPY)KAIOLIEM
MHUpE; YMEHHE MpPUMEHATh (GOpMyJbl IEpUMETpa U  IUIOIIAIU
MHOI'OYTOJIbHUKOB, JJIMHBI OKPY)KHOCTH M IIJIOIIAJU Kpyra, o0Obema
IPSIMOYTOJIBHOTO TapajuleJieNuela; YMEHHE NPUMEHSATh IpPU3HAKU
paBeHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopeMy Iludaropa, TpUroHOMETpHUUECKHE COOTHOIIEHUS  JUIs

BBIYMCJICHUA OJINH, paCCTO}IHI/II\/’I, TJIOIIAIeH

12

YMenue wu300paxkaTh IUIOCKME (UIYpbl H HMX KOMOUWHAIMH,
IIPOCTPAHCTBEHHbIE (QUTYpPbl OT pPYKH, C TIOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB U DJIEKTPOHHBIX CPEICTB IO TEKCTOBOMY WM

CUMBOJIbBHOMY OITMCAHUIO

13

YMmenune ONCprupoBaTh IOHATHUAMMU IpsAMOYTOJIbHAA cucreMa
KOOpJAUHAT, KOOPJAWHATHI TOYKHU, BCKTOp, CcymMMa BCKTOPOB,
MPOU3BCACHUC BCKTOPA HA YHUCJIO, CKAIAPHOC NPOU3BCACHNEC BEKTOPOB;
YMCHHE HUCIIOJb30BATH BCKTOPBI M KOOPAWHATHI JJIA MMPEACTABICHHA
JaHHBIX W pPCHICHUA 3aaa4, B TOM YHCIC H3 OPYIrUx y‘IC6HBIX

npeaAMETOB U pCaHLHOﬁ KHU3HU

14

VYMeHne omnepupoBaTh TOHSATHSMHU: CTOJIOMKOBBIE H  KpPYTOBBIE
IUarpaMMmbl,  TaONHIBI, cpeaHee  apudMETHUecKoe, MeIuaHa,
HauOoJblllee ¥ HaWMEHBIIIEe 3HAYCHHs, pa3Max YHCIOBOTO Habopa;

YMCHUC MU3BJICKATBh, HHTCPIPECTUPOBATH u Hp606p830BBIBaTB




uHpOpPMALIMIO, TPEICTABICHHYI0 B TaONUIlAX W Ha JHarpammax,
OTPaXKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKH pPEaJbHBIX IIPOLECCOB U
ABJICHUM; yMEHME pAclO3HaBaTb W3MEHUYUBBIC BEIMYUHBI B

OKpYXXaloIIeM MHpPe

15

YMeHue omnepupoBaTh MOHATHUSAMHU: CIYYallHBIM OMBIT (CIy4alHBIN
OKCIIEPUMEHT), JJEMEHTApHOE COOBITHE (DJIIEMEHTApHBIH HCXOJ)
CIIy4aifHOTO ONBITA, CIyYailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HaXOIUTh BEPOATHOCTH CIYyYalHBIX COOBITHI B OIBITax C
PaBHOBO3MOXXHBIMU JJIEMEHTAPHBIMH COOBITHSMH; YMEHHUE pelIaTh
3aJjaud METOJIOM OPraHHW30BAHHOIO mepebopa M C HCIOJIb30BAHUEM
MpaBWJia YMHOXXCHUS;, YMEHHUE OIICHHBATh BEPOSTHOCTH pPEabHBIX
COOBITHI ¥ SIBJICHH, MOHUMATh POJb MPAKTHUYECKU TOCTOBEPHBIX U
MaJIOBEPOSATHBIX COOBITHIA B OKPYXAlOIIEeM MHPE H B IKU3HU;
3HAKOMCTBO C TIOHATHEM HE3aBHCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YUCE U €TO POJIBIO B MACCOBBIX SABJICHUAX

16

YMeHue BbIOMpATh MOAXOISIIMKA W3YYEHHBIM METON AJii pelIeHHUs
3a/layu, MPUBOJUTH MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJAE U KU3HU, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MAaTEMAaTUKHU B
HUCKYCCTBE, OIMCHIBATh OTJEIbHBIC BBIJAIOIIMECS  PE3YJIbTATHI,
MOJIy4YEeHHBIE B XOJI€ Pa3BUTUS MAaTEMaTUKH KaK HAyKH, MPUBOIUTH
MIpUMEPHI MATEMATUYECKUX OTKPBITHH U MX aBTOPOB B OT€YECTBEHHOMN

Y BCEMUPHOHN UCTOPUU




INEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA OID
IHO MATEMATHUKE

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

1 Yucna v BBIMUCIEHUS

11 Harypainbnsle u nemnsie yncia. [IpusHaku 1e1MMOCTH LEIbIX YHCET

12 OOBIKHOBEHHBIE W JICCSATUYHBIE  JApOOM,  MPOLEHTH,  OECKOHEYHBIC
' MEPUOANYECKHE IpooU

13 Panyonanbupie  uncna.  ApudMmernyeckue ONepaldd ¢ paluoOHATbHBIMU
' YHCITaMU

14 JleiictButenpHble uncia. ApudMeTHYecKUue Omepanuu ¢ JCHCTBUTEIBHBIMH
' YHCITaMU

L5 [TpuOmkE€HHbIE BBIYMCICHUS, MpaBHJIa OKPYIJIEHUS, MPHUKUAKA M OILIEHKa
' pe3yJibTaTa BBIYMCICHUI
2 Anrebpanyeckue BEIPKESHUS

2.1 bykBeHHbIE BhIpaKeHUS (BBIPAXKEHUS C IEPEMEHHBIMU )

2 Crenenp ¢ 1enbiM mokaszareneM. CTeneHb C palMOHAIbHBIM IOKa3aTeNeM.
' CBoiicTBa CTENEeHU

2.3 MHorouseHsl

2.4 Anrebpanyeckas ApoOb

”t Apudmernueckuit KOpPEHb HaTypaJbHON CTETICHH. HencrBus c
' apuQMeTHUYECKUMHU KOPHIMHU HATYpalbHOU CTENEeHU
3 YpaBHEHUS 1 HEPABEHCTBA

31 Hensle u apoOHO-paniMoHaNbHbIE YypaBHEHHs. CHCTEMBI U COBOKYIHOCTHU
' YpaBHEHUI

30 Llenmsie n npoOHO-panMOHATBHBIE HepaBeHCTBa. CHCTEMBI W COBOKYITHOCTH
' HEpPaBEHCTB

3.3 Pemnrenne TeKCTOBBIX 3a1a4

4 YuciioBbIe TOCIIENOBATEIIEHOCTH

41 ITocnenoBaTeNHLHOCTH, CITOCOOKI 3aJaHUS IIOCIIEI0OBATEILHOCTEH

4.2 Apudmernueckas u reoMmerpuueckas mporpeccur. Dopmyna  CIOKHBIX




MIPOLICHTOB

5 @yHKUINU
OyHkusi, cnocodbl 3amanus ¢QyHknuu. ['papuk  PyHkmum. OO6mIacTh
OTIpeNieNIeHUs] U MHOKeCTBO 3HaueHui (ynkmuu. Hymu @ynkmun. [pomexyTku
5.1. 3HAKOIMOCTOSAHCTBA. [IpoMeXyTkM MOHOTOHHOCTH (yHKUMU. MakcuMyMbl U
MUHUMYMBbI (yHKUIMU. Hambomnbiiee u HauMeHblliee 3HaYeHHE (YHKIUU Ha
POMEXKYTKE
6 Koopaunats! Ha npsiMOii U TIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbI KOOPIMHATHI Ha MJIOCKOCTU
7 I'eomeTpus
7.1 ['eomeTpuueckue GUrypsl 1 UX CBONCTBA
7.2 TpeyroabHUK
7.3 MHOroyronsHUKU
74 OKpy’>KHOCTb U KpPYT
7.5 N3mepenue reoMeTpuuecKuX BEIUYNH
7.6 BexTops! Ha TII0CKOCTH
8 BeposiTHOCTB U cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepostHOCT
8.3 Kombunaropuka
8.4 MHoxecTBa
8.5 ['padmi




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

* MaTemaruka. Anrebpa: 7-i kiacc: 6a30BbIi ypOBEHb: yUeOHHK; 15-¢
u3nanue, nepepadboranHoe MakaporueB FO.H., Munatok H.I'., Hemikos
K.M. u np.; nox penakuueit TenskoBckoro C.A. AKIIMOHEPHOE 0OIIIECTBO
«M3narensctBo «IIpocBemenue»

* Maremartuka. Anrebpa: 8-i kiacc: 60a30BbIl ypOBEHB: yUeOHUK; 16-¢
u3nanue, nepepadboranHoe MaxkaperueB FO.H., Munatok H.I'., Hemikon
K.M. u np.; nox penakuueit TensikoBckoro C.A. AKIIMOHEpHOE OOIIECTBO
«3narensctBO «IIpocBemienue»

» Maremartuka. Anrebpa: 9-i kitacc: 6a30BbIi ypOBEeHB: y4eOHHK; 15-¢
u3nanue, nepepadboranHoe MaxkaperueB FO.H., Munatok H.I'., Hemkon
K.W. u np.; nox penakuueit TenskoBckoro C.A. AKIIMOHEPHOE 0OIIIECTBO
«3narensctBO «IIpocBemienue»

METOANYECKUE MATEPHUAJIBI JIUISA YUUTEJIA

1. Anrebpa: yueOHUK 17151 7 Ki1acca 0011e00pa3oBaTeIbHBIX YUPEKICHUM /
10.H.

Makapsrue, H.I'. Munatok, K.1. Hemikos, C.b. CyBopoBa; noa
penakuueit C.A.

TenaxoBkoro — M.: IIpocsenienue, 2025;

2. Jlumaktuyeckue MaTepuaisl mo anredpe nis 7 knacca / JILW. 3BaBuy,
JI.B. Ky3nenosa,

C.b. CyBopoBa — M.: IIpocsemenue, 2021;



3. Iupaktudyeckue MaTepuaibl o anredpe as 7 kinacca / B.W. XKoxos,
HO.H. MakapsbIyes,

H.I". Munatok: IIpocsemenue 2019 r.

4. Anrebpa. TecThl 1719 MPOMEXKYTOUHOM arTecTanuu. 7 kiaace. M3manue
TpeThe,

nepepadboranHoe. [lox pegakuueit @.@. JIpicenko. PoctoB-Ha-/oHy:
Jleruomn, 2022. —

160 c.

7. AunakTudeckue MaTepuaibl Mo aaredpe s 7 kiaacca — /-€ u3fl.,
nepepad. I'yces B.A.,

Mensuuk A.. — M.: ITpocsemienue, 2020.

8. KoHTpomnbpHbIE B caMOCTOsITEIbHBIE PAaOOTHI 1O anredpe: 7 Kiacc: K
y4eOHHUKY

MakapsiueBa FO.H.u np. "Anre6pa. I'eomerpust 7 knacc" /A.I1.Epmiosa. —
2-e u31.,

crepeotun. — M.: M3narensctBo «Miekcay, 2020. — 158 c.

9. I[loypounslie pa3zpaboTku 1o anredpe k yueonuky FO.H. MakapsraeBa
«Anrebpa 7

kiaccy/ A.H. Pypykun, I'.B. JIynenko, M.A. MacnennukoBa. — M.

«BAKO» 2020 .
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