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NNOACHUTEJIbBHAS 3AIINCKA

Pabouan nporpamma no matemaTuKe 411 06y4aoWMXCA C 3a4ePKKOM NcMxmyeckoro passutua (aanee —3MP) Ha
YPOBHE OCHOBHOro o0buwero o06pa3oBaHMA MoarotoBleHa HA ocHoBe depepanbHOrO  FrOCYAapPCTBEHHOIO
obpasoBaTesibHOro CTaHAapPTa OCHOBHOrO 0buwero obpasosaHua (Mprkas MuHnpocseweHuns Poccum ot 31.05.2021 r. Ne
287, 3apeructpmpoBaH MuHucTepcTBom toctuumm Poccninckoit ®eaepaumnm 05.07.2021 r., per. Homep 64101) (aanee —
®roC 000), NpumepHOI aaanTUPOBaHHOK OCHOBHOM 06pa3oBaTe/IbHOM NPOrPamMmmbl OCHOBHOTO 06lLLlero obpasoBaHus
06yYaloLLMXCS C 3aZePXKKOM NCUXmMyYeckoro passutua (aanee — MNAOON OO0 3MP), NMpumepHoli paboyeit Nporpammbl
OCHOBHOro obuiero obpasoBaHma no npeamety «MatemaTuka», MNpuMepHON NpPorpammoel BOCAUTAHWUA, C y4ETOM
pacnpedenieHHbIX MO Kaaccam npoBepsiemblx TpeboBaHWI K pe3ynbTaTaM OCBOEHWA AAanTMpPOBaHHON OCHOBHOWM
obpaszoBaTe/sibHON NPOrpamMmmbl OCHOBHOIO 06LLero o6pa3oBaHnA 06y4YatoWMXCA C 3a4EPKKOM MCUXMYECKOTO PasBUTUA.
B paboueit nporpamme yuTeHbl naeun 1 nonoxeHna KoHuenuum passutna matemaTnyeckoro obpasosaHmsa B Poccuiickoi
depepaumn.

O6w,an xapaKTepucTuKa yuebHoro npegmerta « Matematuka»

YyebHbli npegmeT «MaTemaTuKa» BXOAWUT B NpeaMeTHy obnactb «MatemaTvka M MHPopmaTuKa». OH
CNocobCTBYET PAa3BUTUIO BbIYMCUTENBHOM KYNbTYPbI YU IOFMYECKOTO MblLAEHMA, GOPMUPOBAHMIO YMEHWS NO/b30BaTbCA
aNropuTMamMm, a TakKe NPMobpeTeHNIO NPAKTUYECKMX HaBbIKOB, HEOBXOAUMbIX B MOBCEAHEBHOM XU3HWN 0byvatowmxca
¢ 3MP. Y4yebHbI npeaMeT pa3BMBaET MblLNEHWE, MPOCTPAHCTBEHHOE BOOOparkeHUe, GpYyHKUMOHANbHYO FPAaMOTHOCTb,
YMEHUSA BOCNPUHUMATDL U KPUTUYECKU aHaNN3NpoBaTb MHGOPMALLMIO, NPEeACTaBAEHHYIO B Pa3/IMYHbIX GOpMaX.

O6yyeHne MaTemaTuKe AaET BO3MOXKHOCTb pa3BMBaTb Yy obydatowmxca ¢ 3MP TOYHylO, paLMOHaNbHYO U
MHPOPMATUBHYIO peyb, yMeHMe oTOUPaTb Hanbosiee noaxoasalLmMe A3bIKOBblE, CUMBOIMYECKME, FPadUYeCKMe cpeacTBa
017 BbIPAXKEHUA CYXKAEHUIN U HArNALHOIO UX NPeACTaBNAEHMA.

HeobxoanMbIM KOMMOHEHTOM OOLLEN Ky/AbTYpbl B COBPEMEHHOM TONKOBAHUW ABAAETCA 06LLee 3HAKOMCTBO C
MeToZLaMM NO3HAHWUA AENCTBUTENBHOCTH, NPEeACTaBAEHME O NpegMeTe U MeToAax MaTeMATUKM, UX OTANYUI OT METOAOB
OPYTUX eCTeCTBEHHbIX WU NTYMAHUTAPHbIX HayK, 06 0COBEHHOCTAX NPUMEHEHUA MAaTEMATUKM ANA PELlEeHNA HAyYHbIX U
NPUKNagHbIX 3a4a4. Takum obpasom, matemaTnyeckoe obpasoBaHMe BHOCUT CBOM BKNag, B GopmupoBaHMe obLuel
KyNbTypbl Yenoseka.

M3yyeHne maTemaTMKM TaKKe CrocobCTBYET 3CTETUUECKOMY BOCTMMUTAHUIO Ye/0BEKA, MOHUMAHUIO KPacoTbl U
N3ALLECTBA MATEMATUUYECKUX PACCYKAEHNIN, BOCNIPUATUIO rEOMETPUYECKUX GOPM, YCBOEHUIO MAEN CUMMETPUN.

Mporpamma oTparkaeT cogeprkaHne obyyeHus npeamety «MaTemaTnKa» ¢ y4eToM 0cobbix 0bpa3oBaTesibHbIX
notpebHocTel obyyatowmxca ¢ 3MNP. OsnageHune y4ebHbIM NpegMmeToMm « MaTemaTuKa» NpeacTaBaseT onpeaesieHHyo
CNOXKHOCTb ana yyawmxca ¢ 3MP. Y obyyatowmxca ¢ 3MP Hanbosee BbipaxKeHbl OTCTaBAaHWA B Pa3BUTUWU CNOBECHO-
NOTNYEeCKUxX d)OpM MblWNEHNA, NO3TOMY 36CTpaKTHbIe M OoTB/1IeYEHHbIE KaTeropnum MM TpygHOO0CTYMHbI. B Toxe Bpema
npwv cneumanbHom obydeHun obyyatomeca MOryT BbINOAHATb 3343HMA NO anropuTmy. OHU BOCNPUMMUMBBI K MOMOLLM,
MOTYT BbINOJIHATL MNEPEHOC HA aHaNOIMM4YHOe 33JaHMe YCBOEHHOro crnocoba pelwweHnn. CHUXKeEHME pPa3BUTUS
MbIC/IUTENIbHBIX ONEpaumMii M 3amen/ieHHOe CTAHOB/IEHME JIOTMYECKUX AEUCTBUI NPUBOAAT K HEeAOCTaTOYHOW
OCMbBIC/IEHHOCTM  COBEPLUAEMbIX Y4YeOHbIX AEWCTBUN. Y 0Oy4YaloWMXcs 3aTpyAHEHbl CYETHble  BblYMCAEHWUSA,
npousBoaumMble B yMme. B MUCbMEHHbIX BbIYMCAEHUAX OHW MOTYT MPOMYCKaTb OAMH M3 MPOMENKYTOUHbIX Waros. Mpu
paboTe C YMCNOBbIMM BbIPAKEHUAMMU, BbIYUCAEHUEM MX 3HAYEHUA MOTYT He YAEpPXKMBATb NPaBW/bHbLIA MOPALOK
aevicteuit. Mpu ynpouweHun, nNpeobpasoBaHUKM BbiparkeHU yyawmecs ¢ 3MP He MOryT CaMOCTOATE/NIbHO MPUHATb
peleHre 0 NocneaoBaTeNbHOCTM BbINOJHEHUS AeNCTBMIA. KOHKPETHOCTb MbIW/IEHUS OC/IOXHAET YCBOEHMSA HaBblKa
peleHuns ypaBHEHWI, HEPABEHCTB, CUCTEMbI YPaBHEHUIN. M Mafio40CTYNHO coBepLIeHMe 06paTUMBbIX onepauuii.

HU3KN ypoBeHb PasBUTMA NIOMMYECKUX onepauuii, HeaocTaTouyHas 0606WEHHOCTb MbIWIEHUA 3aTPYAHAOT
nsyyeHne Tembl «PyHKLUMM»: nNpu onpeaeneHun GyHKUMOHANbHOM 33aBUCMMOCTM, NPU ONUCaHUM rpaduyeckoi
CUTYaLMK, UCMNONb3YA FeOMETPUYECKUIA, anrebpandeckunii, GyHKUMOHANbHbIA A3bIKM. Hepeako ydawmeca He BUOAT
pasHULbl Mexay obnactbto onpeaeneHnsa GyHKLMM M 061aCTbIO 3HAYEHWIA.

PelweHune 3a4ay CONpPAXKEHO C TPYAHOCTAMM OPOPMAEHMA KPaTKOM 3anucu, NPOBEAEHUA aHaAU3a yCloBUA
3afa4ym, BblaeneHma cylectseHHoro. Obyyvarowmecs ¢ 3MP 3aTpyaHAOTCA caenaTb ymo3akatoueHue oT obuliero K
YacTHOMY, HepeaKo BblOMPAOT HepaLMOHaNbHble CNOCObbl pelleHns, UHOTAA OrpaHUUMBAOTCA MAHUMNYAAUMAMMU C
yncnamu.



Mpyn M3yyeHUU reomeTpuyeckoro matepuana obyuvatowmeca c 3MP cTankmeatoTca € TPYAHOCTbIO AenaTb
Jlornyeckue BblBOAbI, CTPOUTb NOCAeA0BaTe/IbHbIe pPaccyXaeHuA. HenpoyHble 3HaHUA OCHOBHbIX TEOPEM reoMeTpuu
NPUBOAMT K OWMOKaM B peLleHMn reoMeTpryeckux 3agad. Obydatowmeca morytT nogmeHuTs GopmMyny, HENPaBUIbHO
NPUMeHUTb TeopemMy. K cepbesHbiM OLIMOKAM B peLleHnn 3a4a4 NPpMBOAAT HEAOCTAaTOYHO PAa3BUTbIE NPOCTPAHCTBEHHbIE
npeacTaBneHna. MM CNOXKHO BbIMOAHUTb YepTex K YCAOBMIO, B MUCbMEHHbIX PaboTax OHWM He MOryT MpPMBECTU
06BACHEHUNE K YEPTENKY.

TOYHOCTb 3aNMOMMHAHMA M BOCMPOM3BEAEHUA Y4ebHOro MaTepuana CHUXKEHbl NO NpUYMHE cnaboctu
MHECTUYECKOM AeATeNbHOCTH, CyXKeHus obbema namatn. Obydatowmmca ¢ 3MP Tpebyetca 6osblle BpeMeHM Ha
3aKpensieHMe maTepmana, akTyaam3auma 3HaHWM No onope NpPu BOCNPOU3BEAEHUM.

Ona npeogoneHnsa TpygHOCTel B M3ydeHUM ydyebHoro npegmeta «MatemaTuKa» Heobxoamma agantaums
obbema n xapakTepa y4ebHOro matepuana K No3HaBaTe/IbHbIM BO3MOXHOCTAM ydawmxcs ¢ 3MP. Cheayet y4yebHbIn
maTepuan NpenofHOCUTb HEOONbLUIMMW MOPLUAMM, YCAOMKHAA ero NoCTeneHHo, M3blCKMBaATb cnocobbl agantauumu
TPYZAHbIX 334aHWUN, HEKOTOPbIE TEMbI 4,aBaTb KaK 03HAKOMUTE/IbHbIE; UCKAOYATb OTAE/bHbIE TPYAHbIE A0KA3aTeNbCTBa;
TEOPETUYECKMA MaTepuan PEKOMEHAYETCA M3yyaTb B MPOLLECCe MPAKTUYECKOW AEATENbHOCTM MO pelieHuto 3agad.
OpraHMyecKkoe egMHCTBO NPAKTUYECKON N YMCTBEHHOM A€ATENIbHOCTM YYaLUMXCA HA YPOKax MaTeMATUKM CNOCOOCTBYHOT
NMPOYHOMY M CO3HATE/IbHOMY YCBOEHMUIO HA3UCHbBIX MAaTEMATUUYECKMX 3HAHUN U YMEHWNIA.

Anzebpa

B 03HakKOMWTENbHOM MJIAHE PEKOMEHAYETCSs W3yyaTb chegyowme Tembl: «MppaumoHanbHble 4uMcna.
JevictBuTeNnbHble uncna», «CpaBHEHWE AEUCTBUTE/IbHbIX Yucen, apudmeTMyeckme AencTBua C AeUCTBUTEIbHbIMU
yncnamm», «HaxoxaeHne NpUBAUKEHHbIX 3HAYEHUI KBagpaTHOro KopHA», «Teopema BueTa», «PelweHna ypaBHeHuU
TpeTbell U YeTBEPTO CTEMeHel PasNoXKEHUEM Ha MHOMKUTENMY, «DYHKUMA Y =X 1 ee rpadumk», «[orpewHocTb U
TOYHOCTb NPUBANMKEHUAR, «HeTHbIE N HeYeTHble GYHKUMN», «DYHKUMA y=X"», « DyHKUMA y= ax?, ee rpaduK 1 CBONCTBA.
FpaduKkn GyHKUMI y= ax® + n 1 y=a(x-m)?, «YpaBHeHMe C ABYMA NEPeMEHHbIMU U ero rpadmk», «Fpaduyeckmin cnocob
peLleHmnsa cucTeMbl ypaBHEHUI», «M306pakeHMe YNeHOB apUPMETUUECKON N TEOMETPUYECKOM NPOrPeccuii TOYKaMmM Ha
KOOPANHATHOM NAOCKOCTU. JIMHENHbBIN U 3KCNOHEHUMANbHbIN POCT. CNOXKHbIE NPOLLEHTbIY.

CnepyeT yMEHbWWUTb KOJIMYECTBO 4acoB Ha wu3ydyeHune Tem: «Dopmynbl», «[lOKa3aTeNbCTBO TOXAECTBY,
«/InHeliHOe ypaBHEHWE C ABYMA HEU3BECTHbIMU», «paduK NMHENHOro ypaBHEHUSA C ABYMA MepeMeHHbIMUY,
«[padmueckoe pelieHne MMHENHbIX YPaBHEHUA U CUCTEM IMHENHDIX yPaBHEHWUIM», « CBOMCTBA KBaZPaTUUYHOM PYHKLMNY.

BbicBOGOAMBLUMECA YACbl PEKOMEHAYETCA MCNO/b30BaTb: A/1A Aydwein nNpopaboTkM Havbonee BaXKHbIX TEM
Kypca: «PelleHune ypaBHeHUI», «PelueHne cuctem ypaBHeHMI», «COBMECTHble AelCTBUA ¢ Apobamm», «MpumeHeHne
CBOMCTB apMPMETMYECKOrO KBAZPATHOrO KOPHA»; HA NOBTOPEHME, pelleHne 3a4a4, npeobpa3oBaHMe BblparkeHUH, a
TaK¥Ke Ha 3aKpenJieHMe U3y4eHHOoro maTepuana.

CopeprkaHue BMAOB gesATenbHOCTM obydyatowmxca ¢ 3MP onpegensetcs ux ocobbimm obpasoBaTeibHbIMU
notpebHocTAMKU. MMOMMMO WIMPOKO mcnonb3yembix B OOM OO0 obwmx gnsa Bcex obyyaroLwmxca BULOB AeATENbHOCTU
cnepyet yCUAnTb BUAbI AEATENbHOCTU cneunduyHble A41a 4aHHOM KaTeropumn geten, obecneymBatoLme OCMbICIEHHOE
OCBOEHME COAEep)KaHUA 00pa3oBaHMA MO NpegMeTy: YCUAeHWe NpeaAMETHO-NPAKTUYECKOW [eATeNbHOCTU C
aKTUBM3ALMEN CEHCOPHbIX CUCTEM; YepenoBaHWe BUAOB AEATENbHOCTW, 3a[eMNCTBYIOWMX pPas3/IMyHble CEHCOPHble
CMUCTEMbI; OCBOEHME MaTepuasa C ONopoi Ha aNropuTM; «MOLIAroBOCTb» B WM3YyYEeHUM MaTepuana; MCrnosib3oBaHUe
AOMONHUTENbHOW BM3YyasibHOM ONopbl (Cxembl, LWabnoHbI, ONOpHbIe Tabaunubl); peyeBo OTYET O NpoLLecce U pesysbTaTe
[eATEeNbHOCTU;  BbIMOJIHEHWE  CheumanbHbIX  33faHui, obecneunBaloWMX  KOPPEKUMIO  peryasaumm  ydebHo-
No3HaBaTe/IbHOM AeATe/IbHOCTU U KOHTPOJIb COBCTBEHHOIO pesyabTaTa.

MpnmepHaa TemaTUYECKaa N TEPMUHOIOIMYECKana NeKcnKa cooteetcTeyet OOMN O0O0.

[nsa obyyatowmxcs ¢ 3MP cywecTBEHHbIM ABAAIOTCS NPUeMbl PaboTbl C IEKCUYECKMM MATEPMAIOM MO NPeaMeTy.
MpoBoamMTcA cneumanbHas paboTa No BBEAEHMIO B aKTUBHbIN C/IOBapb 06YyYalOLMXCS COOTBETCTBYHOLLLEN TEPMUHOIOTUMN.
MN3yyaemble TEPMUHbI BBOAATCA HA NOJIMCEHCOPHOM OCHOBE, 06513aTeIbHA BM3Yya ibHas NOAAEPKKA, arTOPUTMbl PabOoTbI
C onpeaeneHnem, ONOPHbIE CXeMbl AN1A aKTyanM3aunum TeEPMUHONOTUMN.

MecTo yuebHoro npegmeta «MatemaTuKa» B yue6HOM niaHe

B cooTtseTctBMM C PepepancHbiM FrOCyaapCcTBEHHbIM 06pa3oBaTeNbHbIM CTAaH4APTOM OCHOBHOro obuiero
obpasoBaHuMA yyebHbI npegmeTr «MaTemaTuKa» BXoAMUT B npeamMmeTHyto obnactb «MaTtemaTtrka U MHGopmaTUKa» u
ABnAeTcAa obasaTenbHbIM gnA M3ydeHma. B 5-9 knaccax y4ebHbI npegmeT «MaTtemaTMka» TPagUMLMOHHO U3yYaeTcA B
pamKax cieaylolmx y4ebHbIXx KypcoB: B 5-6 Knaccax — Kypca «MaTemaTuKa», B 7-9 Knaccax — KypcoB «Anrebpa»
(BKNOYan 3nemeHTbl CTAaTUCTUKM U Teopuu BeposaTHocTel) M «leomeTpua». Hactoswel nporpammoli BBOAMTCA
CaMOCTOATE/bHbIV YYebHbIM Kypc «BepoAaTHOCTb M CTAaTUCTUKAY.



HacToAwei nporpammont npesycmaTpmBaeTcs BblaeneHne B y4ebHOM NnaHe Ha U3yvyeHWe MaTeMATUKKN B 5-6
Knaccax 5 yuebHbIX YacoB B HeAeNto B TeYEHUE Kaxaoro roga obyyeHus, B 7-9 knaccax 6 y4ebHbIX YacoB B HeAenNo B
TeyeHue Kaxgoro roga obyyeHus, scero 952 yyebHbix Yaca.

CopepkaHue ydyebHoro npeameta «MaTemaTuKa», npeactasneHHoe B [pumepHol pabouelt nporpamme,
cooTBetcTByeT ®rOC 000, MNMpumepHO OCHOBHOM 0bpasoBaTesIbHOM MPOrpamMmme OCHOBHOro obuiero obpasoBaHus,
MpumepHON apanTUPOBAHHOW OCHOBHOW o06pa3oBaTe/ibHOM Nporpamme OCHOBHOro obuiero ob6pasoBaHuUs
06yyYatoLLMXCA C 334 PHKKON NCUXMYECKOTO Pa3BUTUS.

TemaTuuyeckoe NnaHMpoBaHME y4yebHbIX KYpCOB M peKoMeHAyemoe pacnpeneneHne yyebHoro spemeHu ana
M3yYeHUA OTAENbHbIX TeM, NpPeaNoXeHHble B HACTOALWLeM nporpamme, Hago paccmaTpuBaTb KAk NPUMEpHble
OPUEHTUPbI B NMOMOLLb COCTaBUTE/IIO aBTOPCKOW paboyen nporpammbl U npexae Bcero yudutento. ABTop pabouei
nporpamMmbl BnpaBe YyBENWYUTb MPensIoKeHHOEe YMCIO y4yebHbIX YacoB Ha Tembl, Tpebyowme b6onee AANTENbHOIO
nsyyeHuna obyvatowmmmca ¢ 3MP, AN YMEHbLMTb KOIMYECTBO YacCOB Ha TeMbl, M3y4yaemble Ha O3HAaKOMUTE/IbHOM
ypoBHe. JonycTUMO TaK»Ke NoKa/IbHOe NepepacnpeneseHne u nepectaHoBKa 3/1eEMEHTOB COAEPKaHUS BHYTPU AaHHOIO
Knacca. KoanuyectBo npoBepoYHbIX PaboT (TemMaTUUYECKUIt U MTOrOBbI KOHTPO/b KayecTBa YCBOEHUA y4yebHOoro
mMmaTepuana) u ux TUN (CamocToATeNIbHbIE M KOHTPOJIbHbIE PaboTbl, TECTbI) OCTAOTCA Ha YCMOTPEHUE yuyuTens. TakKe
yuuTenb BNpase YBeNYUTb AU YMEHbBLUUTb YACN0 YYeBHbIX YacoB, OTBeAEHHbIX B [pumepHoi paboyeli nporpamme Ha
0606LieHMe, NOBTOPEHUE, CUCTEMATM3aLMI0 3HaHUI 0by4YaloWmMxca. EAMHCTBEHHBIM, HO MPUHLMMMANBHO Ba*KHbIM
KpuTtepuem, ABNSETCA AOCTUNKEHME Pe3ybTaToB 06yUYEHMS, YKa3aHHbIX B HACTOALWEN Nporpamme.

NMPUMEPHAA PABEOYAA NMPOrPAMMA
YYEBEHOT O KYPCA «AJTTEBPA». 7-9 KNTACChbI

Llenn nsyyeHua yue6Horo Kypca

Anrebpa aBnseTcd OAHMM M3 OMOPHbIX KYPCOB OCHOBHOM LWKO/bI: OHa ob6ecneyMBaeT M3yyeHWe ApPYrux
ANCUMINIVH, KaK eCTeCTBEHHOHAYYHOro, TaK M NYMaHUTAPHOIO LMK/OB, €€ OCBOEHWE HeobX0aMMO A/1A NPOAO/KEHNA
06pa3oBaHMA M B MNOBCEAHEBHOM XWU3HM. Pa3BuTMe y 0ByyaloWwMXCcA Hay4HbIX NPEeACTaBAEHUIA O MPOUCXOKAEHUM
M cylHocTn anrebpanyecknx abceTpaKkumii, cnocobe OTpaXKEHMs MaTeMaTMYECKOW HayKoM ABJAEHUI M NPOLLeccoB B
npupoge n obLWecTse, PONM MaTEMaTUYECKOTO MOAENMPOBAHUA B HAayYHOM MO3HAHUKW U B MpaKTUKe cnocobcTeyer
$GOPMMPOBAHMIO HAayYHOrO MMWPOBO33PEHUA M KAUYeCTB MbIWNEHWA, HEOBXOAUMbIX A8 aJanTauyn B COBPEMEHHOM
undposom obuiectse. M3aydeHne anrebpbl ectecTBeEHHbIM 06pasom obecneuymBaeT pasBUTME yMeHWa HabawoaaTb,
CpaBHMBATb, HaxOAWUTb 3aKOHOMEPHOCTU, TPebyeT KPUTUYHOCTU MbIWIEHUA, CNOCOOHOCTM APryMEHTUPOBAHHO
o60cHOBbIBATbL CBOM AENCTBUS U BbIBOAbI, GOPMYINpPOBaTh yTBEPKAeHMA. OcBoeHWe Kypca anrebpbl obecneynsaet
pa3BUTME /IOTMYECKOTO MbIWNEHUSA OOYyYalOWMXCA: OHM UCNO/b3YIOT AEAYKTUBHbIE U MHAOYKTUBHbIE PACCYXAEHMS,
obobLeHre N KOHKpeTu3auuto, abcrtparmpoBaHmMe M aHanoruto. ObyyeHue anrebpe npeanonaraeT 3Ha4YMUTE/bHbIN
06BbEM CaMOCTOATE/IbHOW AEeATENbHOCTU 0DOYyYaloWMXCs, NOSTOMY CaMOCTOSTE/IbHOE peLleHne 33a4y ecTeCTBEHHbIM
obpasom ABnseTcA peannsaumeint 4eATeNlbHOCTHOrO NPUHLMNG 06yYeHus.

B cTpyKType nporpammbl yyebHOro Kypca «Anrebpa» OCHOBHOM LLUKO/bI OCHOBHOE MECTO 3aHMMaloT
coaepKaTeNlbHO-MeToAMYECKME NUHUK: «YUcna U BblUUCAEHUA»; «Anrebpanyeckmne BblpaxKeHua»; «YpaBHeHUA Wt
HepaBeHCTBa»; «PyHKUMM». KarKaan U3 3TUX COAepPKaTeNbHO-METOANYECKUX IMHUIA Pa3BUBAETCA Ha NPOTAKEHUN TPEX
NeT MU3y4YyeHWsa Kypca, ecTecTBeHHbIM 06pasom nepensieTascb U B3aUMOZLEWNCTBYA C APYrMMU ero AuHuamu. B xoge
M3y4YeHUn Kypca obyvatomMmMcA NPUXOANTCA IOFMYECKN PacCyKAaTh, UCNONb30BaTb TEOPETUKO-MHOMKECTBEHHbIN A3bIK.
B cBA3M C 3TUM LeNecoobpasHO BKAOYMTL B MPOrpPaMmMy HEKOTOPbIE OCHOBbI JIOFUKM, MPOHU3bIBAIOLLME BCE OCHOBHbIE
pasaenbl maTemMaTMyeckoro obpasoBaHuMAa M CNOCOBCTBYIOLIME OBAAAEHUIO 0BYYAOWMMMNCA OCHOB YHUBEPCAIbHOMO
MaTemaTUYeCcKoro Asbika. TakMm 06pa3som, MOMKHO YTBEPXKAATb, UTO COAEPMKATENbHON U CTPYKTYPHON 0COBEHHOCTLIO
Kypca «Anrebpa» ABNAETCA ero MHTErPUPOBaHHbIN XapaKTep.

CopepraHue AMHUM «Yncna M BbIYUCAEHUA» CAYHKUT OCHOBOW A1A AaNbHEWLIEro M3yyeHWa MaTemaTuKK,
cnocobeTByeT pasBUTMIO Y OByYaloWMXCA /IOTMYECKOro  MbllieHna, GOPMMPOBAHUIO YMEHMA MNOJb30BaThCA
anropuTMamm, a TakKe NPUoBpPETEHMIO NPAKTUYECKUX HAaBbIKOB, HEOBXOAMMbIX ANA NOBCEAHEBHON KMU3HU. Pa3Butue
MOHATUA O YMC/e B OCHOBHOM LWIKO/Ie CBA3AHO C PALMOHANbHBLIMA U MPPALMOHANbHBIMU YMcAammn, GopMMpoBaHMEM
npeactaBneHWUit 0 AeNCTBUTENbHOM Yucae. 3aBeplleHMe OCBOEHUA YMCNOBOM SIMHWUM OTHECEHO K CTapliemy 3BeHy
obuwero obpasoBaHus.

CopeprkaHue agyx anrebpanyeckmnx MHUIK — «Anrebpanyeckme BbipaxKeHUa» U «YpaBHEHMSA U HEPABEHCTBAY
cnocobcteyeT GOPMMPOBAHMIO Y 0BYYAIOLLMXCA MaTemaTMYecKoro annapaTta, HeobxoAMMOro AnA pelleHusa 3agay
MaTEMaTUKN, CMEXKHbIX NPELMETOB M MPAKTUKO-OPUEHTUMPOBAHHbLIX 33aJ4ay. B OCHOBHOW LWKoOMe y4YebHbli maTepuan
rPYNNUPYeTCs BOKPYT PALMOHA/bHbLIX BblpaXKeHUn. Anrebpa AeMOHCTPUPYET 3HauYeHWe MaTeMATUKM KaK A3blka s



NOCTPOEHMS MATEMATUUYECKUX MOAENel, ONUCaHWa MPOLLeCCOB U ABAEHMI peanbHOro mupa. B 3agaum obyuyeHus
anrebpe BXOAAT TaKKe Ja/ibHeWllee PasBUTME aNrOPUTMUYECKOTO MbIW/EHMs, HeOBX04MMOro, B YacTHOCTU, A/
OCBOEHMSA Kypca MHOPMATMKK, U OBNALEHMNE HaBblkaMU AeAYKTUBHBIX paccykaeHui. MpeobpaszoBaHne CUMBOIbHbIX
$bopm BHOCUT CBOM CneumdpuyecKmnii BKIag B pasBuTMe BOObpakeHUs, CNocobHOCTeN K MaTemMaTMUYeCKOMY TBOpPUYECTBY.

CopeprkaHue QYHKUMOHANbHO-TPadUUECKOM JIMHUM HALENEeHO Ha MOoJlyYeHMe LWKOAbHUKAMM 3HAHUI O
OYHKLMAX KaK BaKHeMLWel maTeMaTMUYeCcKoW MOAeNN AN1A ONUCAHMA U UCCea0BaHUs pa3HO-06pasHbIX NPOLLECCOB U
ABNEHN B npupoge M obliecTBe. M3yyeHne 3TOro matepuana cnocobcTByeT PasBUTMIO Y OByyaloWwmMxca ymeHus
MCMNO/Ib30BaTb Pas3/INYHbIE BblPasnTe/IbHbIE CPEACTBA A3bIKa MAaTEMATUKM — C/IOBECHbIE, CUMBOIMYECKME, Tpaduyeckme,
BHOCWT BKN1aZ4 B pOpMMUPOBaHME NPeacTaBeHUI 0 POAN MAaTEMATUKN B PAa3BUTUU LIUBUIM3ALMMN U KYAbTYPbI.

MecTto yueb6HOro Kypca B yue6Hom nnaHe
CornacHo yyuebHomy naaHy B 7-9 Knaccax usy4vaetca y4ebHbin Kypc «Anrebpa», KOTOPbI BKAKOYAET Caeaytowme
OCHOBHble pa3fenbl coAeprkaHua: «4Yucna m BblUUCNEHUR», «Anrebpanvyeckne BbipaxKeHUs», «YpPaBHEHUs W
HepaBeHCTBa», K DYHKLUMY.
YyebHbIli NAaH Ha M3ydeHue anrebpbl B 7—9 Kaccax oTBOAUT He MmeHee 3 y4ebHbIX YacoB B HEAE/I0 B TeYeHUne
Kakaoro roga obyyeHus, Bcero 3a Tpu roga obydyeHuns — He meHee 306 yyebHbIX Yacos.
COJIEP KXAHMUE OBYUEHMSI

8 KNIACC

Yucna u ebivucneHus

KBaZpaTHbIt KopeHb M3 uucna. [MoHamue 06 uppayuoHaasHom uyucae. [JecamuyHele npubauxceHus
UppayuoHasbHeix Yucesn. CBOWCTBA apuUPMETUYECKMX KBaApPaTHbIX KOPHEW U MX MPUMEHEHME K NpeobpasoBaHMio
YMC/IOBBIX BbIPAXKEHWU 1 BbluMcaeHuaM. JelicmesumesnsHole Yyucna.

CTeneHb € LuenbiM NOKasaTesnem u eé ceoictea. CTaHZapTHAA 3anNMCb Yncaa.

AnzebpauyecKue sbipaxceHus

KBaapaTHbI TPEXUNIEH; Pa3NoKeHME KBAAPATHOIO TPEXUIEHA HA MHOXUTENN.

Anrebpanyeckan apobb. OcHoBHOE CBOMCTBO anrebpauyeckol apobu. CnoxKeHue, BblYUTAHUE, YMHOMKEHUE,
AeneHune anrebpanyecknx gpoben. PaumoHanbHble BbipaxKeHua 1 Ux npeobpasosaHume.

YpasHeHusa u HepaseHcmea

KeBagpaTHoe ypaBHeHWe, dopmyna KOpHe KBaApaTHOro ypaBHeHus. Teopema Buema. PelleHWe ypaBHEHWN,
CBOAALLMXCA K JIMHEWHBIM U KBagpaTHbIM. MNpocTelilme gpobHO-paLMoHabHble YpaBHEHMS.

lpacpuyeckas uHmepnpemayus ypasHeHuUl ¢ 08yMa nepemMeHHbIMU U cucmem suHeliHbiX ypasHeHuli ¢ de8yms
nepemeHHbiMU. MpUMepbl PeLIEHUA CUCTEM HEJIMHEWHbIX YPAaBHEHWUI C ABYMSA NepeMeHHbIMMU.

PelseHune TEKCTOBbIX 33434 anrebpanyecknm cnocobom.

Yucnosble HepaBEHCTBA M MX CBOWMCTBA. HepaBeHCTBO ¢ O4HOM nepemeHHOW. PaBHOCMALHOCTb HEPABEHCTB.
JINHeNHble HepaBeHCTBA C O4HOW NepemMeHHOW. CUCTEMbI IMHEHbIX HEPABEHCTB C O4HON NepeMeHHOM.

®yHKYUU

MoHsaTue dyHKLUMN. OBNaCTb ONpeaeNeHUA U MHOXKECTBO 3HAaYeHNN GyHKLMN. Cnocobbl 3a8aHMA GYHKLMN.

Mpadumk dyHKUMK. YTeHue cBoicTB YHKLMM Mo eé rpaduKy. Mpumepbl rpaduKkoB GyHKUMI, OTparKatoLWmX
peanbHble NpoLecchl.

®PyHKLMM, onucbiBatOLLME NPAMYIO M 0BpaTHYO NPONOPLUOHaAbHbIE 3aBUCUMOCTU, UX FPadUKN. YHKUUK y =

k . .
XXy =X,y =%y = ) paguyeckoe peuieHue ypasHeHul u cucmem ypasHeHud.

IVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHMUS ITIPOTI'PAMMBI YYEBHOI'O KYPCA
JINMHOCTHDIE PE3Y/IbTATDI:
MOTUBALMA K 0BYYEeHNIO MaTEMATHKE M LiesieHanpaBAeHHOM No3HaBaTeIbHOW AeATENbHOCTH;
NoBbILLIEHWE YPOBHA CBOEN KOMNETEHTHOCTU Yepes NPaKTUYECKYIO AeATeIbHOCTb, TPEBYIOLLYI0 MaTeMaTUYeCKMX
3HAHWI, B TOM YMC/ie YMEHUE YUUTBLCA Y APYTUX NtoaeN;
CNOCOBHOCTb OCO3HABATbL CTPECCOBYHO CUTYALMIO, BbITb FOTOBLIM AEACTBOBATL B OTCYTCTBME rapaHTUiM ycrnexa;



cnocobHocTb obyuyatowmxcs ¢ 3MP K 0CO3HaHWUIO CBOUX AedUUMUTOB W MPOABAEHUE CTPEMSIEHMA K WX
npeoaoneHuo;

CNOCOBHOCTb K CAMOPa3BUTUIO, YMEHME CTaBUTb AOCTUNKUMbBIE LeNN;

YMeHMe pa3nuyaTb y4yebHble CUTyauMW, B KOTOPbIX MOXKHO AeNCTBOBATb CaMOCTOATENbHO, U CUTyauun, rae
cnenyeT BOCMO/1b30BaTbCsA CNPABOYHON MHPOPMALMEN AU APYTMMM BCOMOTraTe/IbHbIMU CpeaCcTBaMK;

CNOCOBHOCTb NEPEHOCUTb MOJIYYEHHbIE B XO4e OOyYeHMA 3HAHWSA B aKTyaslbHYlO CUTyauuio (Npu peLleHuu
KUTENCKUX 3344, TPEOYOWMUX MaTeMaTUYECKMX 3HaHUI);

CNOCOB6HOCTb OpPMEHTUPOBATbLCA B TpeboBaHMAX M MpaBuIax NPOBEAEHUA MPOMENKYTOYHOM M WUTOroBOW
aTTecrtayumu;

oBnageHuMe ocHoBaMmn GpMHAHCOBOM FPAaMOTHOCTY.

METANPEAMETHBbIE PE3Y/IbTATbI

OsnadeHue yHusepcanbHbviMu yyebHbIMU No3HasamenbHbIMU Oelicmeusamu:

YyCTaHaBAMBATb MPUYNHHO-CIEACTBEHHbIE CBA3M B XO4€ YCBOEHUA MaTEMATUYECKOro MaTepuana;

BbIABAATb 4ePULMT AAHHbIX, HEOOXOANUMbIX AN PELIEeHUA NOCTaB/NeHHOWN 3a4auu;

C MOMOLLbIO yuMTeNs BblIOMpPaTb CNOCOD pelleHns maTeMaTUYeCcKol 3a4a4m (CpaBHMBATb BO3MOXKHbIE BapUaHTbI
peleHus);

NPUMEeHSATb U NPeobpa3oBbIBaTb 3HAKM U CUMBO/IbI B XO4€ PelleHns maTemaTUYeckmx 3agay;

YCTaHaBAMBaATb MCKOMOE U AaHHOE MPU PeLleHUU MaTeMATUYECKOW 3aauu;

NMOHUMATb U UHTEPNPETMPOBATL MHOOPMALMIO PA3/IUYHBIX BUAOB M popm npescTaBieHuns;

WANOCTPUPOBATL peLlaemMble 3a4a4m rpaduyeckMMm cxemamu;

3¢ PEKTUBHO 3aNOMMHATL U CUCTEMATU3MPOBATb MHOPMaLMIO.

NMOHWUMATb U MUCNO/b30BaTb MAaTEMATUYECKME CPEACTBA HArNAAHOCTU (rpaduKmM, Anarpammbl, TabanLbl, CXEMbI 1
Ap.) ANA UNNKOCTPALLMU, UHTEPMPETALMMN, APIYMEHTALLUN.

OsnadeHue yHUBEpPCANbHbIMU y4ebHbIMU KOMMYHUKAMUBHbIMU delicmeuamu:

OpraHM30BbIBATb y4ebHOE COTPYAHMYECTBO U COBMECTHYIO AEATE/IbHOCTb C YYUTENIEM M CBEPCTHUKAMKU B
npoLecce peleHns 3aaay;

B3aMMOAENCTBOBaTb M HAaxoAWTb oblme cnocobbl paboTbl; paboTaTb B rpynne: HAaXoaAuTb obluee pelleHue m
paspewaTb KOHGAUKTbI Ha OCHOBE COr/IacOBaHMA NO3ULMI U YYETA MHTEPECOB; CAYLWATb NapTHEPA; GOPMYNIMPOBaTD,
aprymeHTMpPOBaTb M OTCTanBaTb CBOE MHEHME;

NPOrHo3MpoBaTb BOSHUKHOBEHWE KOHPAMKTOB MPU HAIMUMM Pa3HbIX TOYEK 3pEHMA M pa3peLlaTb KOHGAMKTbI Ha
OCHOBE Y4YéTa MHTEPECOB U NO3ULMI BCEX YHACTHUKOB;

aprymMeHTUMpPOoBaTb CBOIO MO3ULMIO U KOOPAUHUPOBATb €€ C Mo3MuMAMM NAapTHEPOB B COTPYAHMYECTBE MpU
BblpaboTKe obLLero peweHns B COBMECTHOM AeATeIbHOCTH;

BbIMO/IHATb CBOK YacCTb PabOThbl, AOCTUTaTb Ka4eCTBEHHOrO pesy/ibTaTa U KOOPAMHMPOBATL CBOU AENCTBUS C
APYTMIMU YneHaMM KOMaHAbl;

OLLeHMBATb KA4YeCTBO CBOErO BK/aAa B 06 MIA NPOAYKT.

OsnadeHue yHUBepcanbHbIMU y4ebHbIMU pe2ynamusHbimu delicmeuamu:

CTaBMUTb LLen, BbIBUPaTb M CO34aBaTb aITOPUTMbI A1A peLleHUn y4ebHbIX maTemaTUYeckmx npobaem;

NMAaHWMPOBATb WM OCYLECTBAATb AEATENbHOCTb, HaNpPaB/IEHHYID Ha pelleHWe 334ay WUCC/en0BaTe/IbCKoro
XapakTepa.

bopmMmynnpoBaTh U yaepKnBaTb y4ebHyo 3a4a4y, COCTaBAATb NAaH U NOCAeA0BaTeIbHOCTb AEeNCTBUN;

OCYLLECTBNIATb KOHTPO/Ib MO 06pasLy M BHOCUTb HEOHXOANUMbIE KOPPEKTUBDI;

KOHTPO/IMPOBATb NPOLLECC M pe3yabTaT y4ebHON MaTeMaTUUYECKOM AeATENIbHOCTY;

aeKBATHO OLEHMBATb MPABMALHOCTb MM OWMOOYHOCTb BbINOJHEHMA Y4YebHOU 334aun, eé OOBEKTUBHYHO
TPYAHOCTb U COBCTBEHHbIE BO3MOXKHOCTHU €€ peLLeHus;

CNYaTb CMocob AeicTBMA M ero pesysbTaT € 3aZaHHbIM 3Ta/lOHOM C LeNblo OOHAPYKEHUA OTKNOHEHWUI U
OT/IMYUIA OT 3Ta/IOHa.

npeaBuaeTb TPYAHOCTU, KOTOPble MOTYT BO3HMKHYTb NpY pelleHnn yyebHomn 3agauu;

NMOHMMATb MPUYMHBI, MO KOTOPbIM He Obll AOCTUFHYT Tpebyembli pesynbTaT AeATeNbHOCTU, OnpenenaTb
NO3UTUBHbIE U3MEHEHMWA U HanpaBieHus, Tpebytowme fganbHenweln paboTbl;

perynmpoBaTtb cnocob BbIparKeHUA SMOLUIA.



NNAHUPYEMBIE MPEAMETHbIE PE3Y/IbTATbl OCBOEHMA NPUMEPHOW PABOYEN NPOrPAMMbI KYPCA
«ANNTEEPA»
8 KNNACC

Yucna u eblyucneHus

Mcnonb3oBaTb Hava/ibHble NPeACTaBAEHNUA O MHOXKECTBE AEUCTBUTE/IbHBIX YNCEN ANA CPAaBHEHWUS, OKPYraeHuUA
N BbIYUCNEHNI; N306parKaTb AENCTBUTE/IbHBIE YMC/IA TOYKAMM Ha KOOPAWHATHOM NPAMON.

MpUMeHATb NOHATUE apUPMETUYECKOrO KBAAPATHOrO KOPHA; HAXOAWUTb KBaApaTHble KOPHW, UCMOb3yA Npwu
HEeobX04AMMOCTU KaNIbKYNATOP; BbIMNOAHATL NpOCTelMe NpeobpasoBaHMA BbIPAXKEHUM, COAEpPMKALLMX KBagpaTHble
KOPHMW, UCNOb3YA CBOMCTBA KOPHEN.

Ncnonb3oBaTb 3aNUCK BO/IbLLMX M MasibIX YMCEN C MOMOLLbIO AECATUYHbIX Apobein n cteneHei ymcna 10.

AnzebpauyecKue sbipaxceHus

MpUMEHATb MOHATME CTEMEHM C LLeIbiM NOKa3aTesleM, BbINOHATL NPeobpasoBaHUA BbIPAXKEHWIA, COAEPKALLMX
CTEMNEeHM C LLe/IbIM NoKasaTesiem (C MCNo/Ib30BaHWEM CMPaBOYHOM MHbOPMALLUK).

BbINONHATL HECNOXKHblE TOXAECTBEHHblE Npeobpa3oBaHMA paLMOHANbHbLIX BblpaXKeHWW Ha OCHOBE MpPaBuUA
OENCTBUI HaZ MHOroYIeHaMM 1 anrebpanyeckumm gpobamm.

PacknazblBaTb KBagpaTHbIV TPEXUNEH HA MHOKUTENN.

MpumeHATb NpeobpasoBaHMA BblPaXKEHUN A1 PELIEHWUA Pas/NYHbIX 3aZ4ad M3 MaTeMATUKKU, CMEXKHbIX
npeamMmeToB, U3 PeasibHOM NPaKTUKN.

YpasHeHusa u HepaseHcmea

Pewwatb ANHeNHblE, KBaAPaTHbIE YpaBHEHMA (C MCNOb30BAHMEM CMPABOYHON MHPOPMALLMK) U PaLLMOHANbHbIE
YPaBHEHMS, CBOAALLMECH K HUM, CUCTEMBI ABYX YPABHEHUM C ABYMA NEPEMEHHbIMMU.

MpoBoauTb NpoOCTENLINE UCCNEL0BAHUA YPAaBHEHUIM U CUCTEM YPaBHEHUI, B TOM 4YMUCAE C NPUMEHEHUEM
rpapuyecknx npeactaBAeHUn (ycTaHaBAMBATb, UMEET 1M YPAaBHEHUE WU CUCTEMA YPABHEHWUIN peLleHuns, ecnm UMeeT,
TO CKONbKO, M Mp.) C ONOPOW HA aNrOPUTM YYeBHbIX AeNCTBUN.

MepexoauTb OT cnoBecHOM GOPMYINPOBKM 334a4M K e€ anrebpanyeckoit Mogenm ¢ NomoLLbi0 COCTaBAEHMA
YPaBHEHWS MU CUCTEMbI YPABHEHUI, MHTEPNPETUPOBaTb B COOTBETCTBUM C KOHTEKCTOM 33434M NOJIYYEHHbI pe3ybTar.

MpUMeHsTb CBOMCTBA YNCIOBbIX HEPABEHCTB A/17 CPAaBHEHMSA, OLLEHKM; PeLaTb IMHEHble HEPABEHCTBA C O4HOM
NepemMeHHOM M KX CUCTEMbI; AaBaTb rpaduUEcKytd WAMIOCTPALMIO MHOMKECTBa pelleHU HepaBeHCTBa, CUCTEMbI
HepaBeHCTB.

®dyHKYuu

OnepupoBaTb Ha 6a3oBoM ypoBHe ¢YHKLMOHA/IbHbIE TMOHATUA U A3bIK (TEPMWHBI, CUMBOMYECKUE
0603HayeHus); onpenenatb 3HauyeHUe GYHKUMM MO 3HAYEHUIO apryMeHTa; onpeaenATb CBOMCTBa GyHKUMM no eé
rpaduky.

CtpounTb rpaduKkm anemeHTapHbIX GyHKUMM Buaa, y=x%, y=x3,y =+/x ,y= %; ONUCbIBATb CBOMCTBA YNCIOBOM
byHKLUMK No eé rpadumKy (Npn HEOBXOAMMOCTU C HaNPaBAAIOLLEN MOMOLLbBIO).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
H KosinuecTBo 4acos 5 (
AHMEHOBAHHE PA3ILI0E H TEM Jnexrponnee (ungposbie
Ne n/n _ P KoutpoiibHbie P - Pp )
HPOrpaMMbI Beero olpazoBaTeibHbIE PECYPCHI
pabors
) o bubnuorexa HOK
| Yunena u Beraucnerns. KeajaparHelie KOpHH 15 0 https:/m.cdsoo.ru/Tf41Tafg
» Yucna v seiuncnenun. Crenedb ¢ UenkIM 7 0 Butnnorexa LHOK
NoKazaTenem https://m.edsoo.ru/7f417afs
3 Anrefpanyeckie BEIPaAKEHHS. 5 I bubnuorexa [OK
Ke anpaTHeIH TPEXYEH https://m.edsoo.ru/7f41 7afl
4 Aunrefpanyeckne BhIPAXKEHHH. 5 I bubnuoreka [OK
Anrebpanueckan apodb https://m.edsoo.ry/7f41Taf8
5 YpaBHeHuA U HepaseHcTsa. KeajparHele 15 1 bubnuorexa LHHOK
) YpaBHEHHs https://m.edsoo.r/7f4 1 7af8
6 YpaeHeHnus 1 HepaseHcTsa. CHeTeMsl 13 0 bubnuoreka [OK
YpasHEHHI https://m.edsoo.ru/7f41 7afl
Butnuoreka LHOK
7 Ypaene epaseHcTsa. Hepasencrea 12 1
PABHEHIS 1 HepanencTa PABEHCTS https://m.edsoo.ru/7f417afs
8 Oyukunn. OCHOBHEIE NOHATHA 5 0 Eumlﬁﬂmm U‘DF{ .
i https://m.edsoo.ru/7f417afs
9 QOyukunn. Yuenoskle PyHKUHH 9 0 Enmlﬁﬂmm LIUF{ .
https://m.edsoo.ru/7f417afs
10 [Tosropenne u oboblenne ] 1 Enmlﬂm_em U‘DF{ .
https://m.edsoo.ru/7f417af8
OBULIEE KOTMYECTBO YACOB I10 [TPOI'PAMME 102 5




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoauuecTtBo yacos IeKTPOHHBIE
Ne n/m Tema ypoxa ) KonTpo/ibHbie umhpnnbfn_& _
Beero ofpaioBaTelbHbIE
paboTh pecypent
1 KpanparHelii kKopeHs W3 4Hcha 1 0 Euﬁuﬁn'rexa U‘D!{ .
https://'m.edsoo.ru/7f42d4532
2 IMousiTie 00 HPPALMOHANEHOM YHCE 1 0 Euﬁuﬂm'exa U‘DF{ )
https://m.edsoo.ru/7Tf42eaaa
3 Jecarnunbie npubnnseHus I 0
HPPALHOHAIBHEIX YHCE
4 Jecarnunbie npudinnaeHus | 0
HPPALHOHAIBHEIX YHCe
5 JeilicTeHTeNbHEIE YHCIA 1 0
6 CpaeHenne JeicTBUTEIBHBIX YHCE] 1 0
7 CpasHeHHe neficTBHTENBHBIX YHCel 1 0
8 ApuipMernyecknil KBaapaTHLIH KOpeHb 1 0
9 YpasHeHue Buaa X* = a 1 0
10 CroiicTea apupMeTHHECKHX KBA/IPATHEIX I 0 bubdmuoreka LHOK
KOpHE# https://'m.edsoo.u/7f42d862
1 CroiicTea apupMeTHHeCKHX KBAIPATHEIX I 0 bubnnorexa LIOK
KOpHE# https:/'m.edsoo.mu/7f42d862
12 [IpeobpazoBaine YHCIOBEIX BhIPAMKEHUIT, | 0 Bubnnoreka HOK
COASPAHALIMY KBAAPATHEIC KOPHH https://m.edsoo.ruw/7{42dd26
13 ITpeobpazoBaHue YHCIOBEIX BEIPAMKEHUIT, | 0 bubmmorera LOK
COACPHALLIMX KBAAPATHRIE KOPHH https://'m.edsoo.ru/7f42ded4
14 ITpeobpazoBaHHe YHCIOBEIX BRIPAXKEHUIT, 1 0 Bubnnorera HHOK




EIL'J,EP}HBI.I.I_HX KB ﬂ,,ilpﬂ'I'H blE ICHPH H

hitps:/m.edsoo.rw/ 74 2elbe

s [TpeobpasoBaHue YHCIOBLIX BhIPAKEHHIT, budnuorexka LJOK
COASPHKALNY KBAJPATHEIE KOPHH https://m.edsoo.m/7f42e262
Budnuorerka LHOK
16 CreneHs ¢ LelbIM NOKAZATENEM - o
https://m.edsoo.rn/7f4354a4
CranjaprHas 3anucek yucna. Pasmepsl
DOBREKTOB OKPYIKAIOWErD MUpa (0T _
17 M T Py N o np o Budnuorexa LHIOK
WIEMEHTAPHEIX YACTHIL 10 KOCMHYECKHX Ny —
_ P https://m.edsoo.rw/' 7436098
O0BLEKTOB), JUIHTENBHOCT MPOLECCOB B
OKPYKAKLIEM MHpE
. Bubnuorexka LHOK
18 CroiicTea cTeneHy ¢ UelikiM NoKasaTensm - o
https://m.edsoorn/7T435648
. Budnuoreka LHOK
19 CroiicTBa CTENEHH C Le/kLIM I0KA3aTeNEM - .
https://m.edsoo.r/ T4 35648
. Bubnuoreka LHOK
20 CroiicTea creneHy ¢ UelikiM Nnokasarenam N e
https://m.edsoo.w/ 7435648
. Eudnuoreka LHOK
21 CeoiicTsa cTENeHH ¢ Ue/ibiM NoKa3aTenem Ny e
https://m.edsoo.rw/7{4359%9%
. Bubnuoreka LHOK
22 CroiicTea creneHy ¢ UelkiM nokasarenem N e
https://m.edsoo. w743 5ed6
23 KBanparuelii Tpéxunen
24 KBajparuelii Tpéxunen
25 Paznoxenue KpapaTHOro TPEXWIEHA Ha budnuorerka LHHOK
MHOMKHTEH hitps://m.edsoo.r/TH42fd 38
2% Painoxenue ksajparHoro TpéxuieHa Ha Butnuoreka LHOK
MHOKHTEIH https://'m.edsoo.rn/TH42fd38
27 KourponsHas pabora no remam bubnmuoreka LHOK

"Ksagparubie kopHu. CTeneHu.

https://m.edsoo. w74 2eci0




Keajnparueii tpexuien”

Butnuorexa HOK

28 Anrebpantieckas 1pods https://m.edsoo.ru/ 7430382
JlonyeTHMble 3JHAYSHUSA NepeMeHHBbIX,
29 BXOJALHX B anredpanyeckne BelpaseHus
30 Jonycrumele '.IHELEEHHH MnepeMEHHBIX,
BXOJALIHX B anrebpaHyeckue BeIpaXKeHHs
OcHoBHOe coiicTBO anredbpandeckoii budnuoreka LIOK
3 Jpodu https://m.edsoo. /743086
. Butnuorexa HOK
32 Coxpamesiie qpobed hitps://m.edsoo.ru/7Tf430a8a
. Budnuorexa LHHOK
33 Coxpamertie gpobed https://m.edsoo.ru/TH430{44
34 Coxpawenue apodei Euﬁ"ﬁmwa U‘DF{ o
https://m.edsoo. /743044
15 CloskeHHe, BeIYHTAHHE, YMHOMKEHHE | Butnuorexa HOK
JeneHue anredpandeckux apodei hitps://m.edsoo.rw/ 743128
CrnoskenHe, BRIYHTAHHE, YMHOMKEHHE H bubnuorexa LHOK
36 Jenenune anredpandeckux apodeii hitps://'m.edsoo.ru/Tf4315c0
37 ClnoskeHnHe, BEIYHTAHHE, YMHOMKEHHE W budnuorexa LHOK
JleneHune anredpandeckux apodeii https://m.edsoo.ru/7Tf4318c2
13 ClomkeHnHe, BEIYHTAHHE, YMHOMEHHE H bBubnuorexka LHOK
Jenenune anredbpandeckux apobeii https://m.edsoo.ru/7f43 1a20
[Ipeobpazosanue BuIpameHuii, Eudnuoreka 1HHOK
39 cofepaalux anredpanyeckue apodu https://m.edsoo.ru/7f4325%
40 [TpeoOpazoBanue BeIpaxeHuii, Butnuorexa HOK
cozepaamx anredpanyeckue Jpodu https:/m.edsoo. /71432736
4] [Ipeobpazobanue BeIpameHuii, bubnuorexa LHJOK




colepaallnx anredpandeckue apobu

https://m.edsoo. /7432736

KourponsHas pabora no reme

bubnuorexa LIOK

42 "Anrebpanyeckan apoods" https://m.edsoo.ru/7f431d36
43 Keanparnoe ypasHeHHe Euﬁ“ﬂﬂ.rﬁ Ka U‘DF{ .
https:/'m.edsoo. /T4 ee la
44 Henonnoe kBajparHoe ypasHeHue Euﬁuﬁm'e Ka U‘DF{ _
https://m.edsoo./7f42ecla
45 Henonnoe ksajparioe ypasHeHHe Euﬁjlﬂﬂ.m Ka U‘DF{ .
https:/'m.edsoo.r/Tf4ee la
16 dopmyna KOpHei KBapaTHOro bubnuorexa LHHOK
YVpaBHEHUA hitps://m.edsoo.ru/ 7421 58
A7 @opmyna KOpHei KBapaTHOro bubdnuorexa LHHOK
YpaBHeHuA hitps://m.edsoo.ru/TH42 316
48 dopmyna kopHeil KBaJpaTHOro Bubdmnoreka HOK
VpaBHEHUA https://m.edsoo.ru/7f4215a4
bubnuorexa LHIOK
49 Teopema Buera https://m.edsoo.w/ 742 fefl)
Budnuorexa LHOK
50 TE’GPEM& Buera https://m.edsoo.rw/7T{430076
51 Peenne ypagHeHHi, CBOIALIMNCH K bubnuorexa LHIOK
KBaIpaTHRIM https://m.edsoo.ru/7143¢c542
5 Pelenune ypasHeHHH, CBOJAALIMXCH K butnuorexa LHHOK
KBAJPATHEIM https://m.edsoo.rw/7TH43c3d0
53 [Mpocreiimne npodHO-paUMOHANEHEIE bBudnmmorexka LHOK
YpaBHeHUA https://m.edsoo.rn/TH4328ch
54 [Tpocreiimue npoOHO-pALMOHANLHEIR bubnuorexa LHHOK
YpaBHEeHHA https://m.edsoo.ru/71432b6e
55 Pelienye TeKCTOBLIX 32144 C MOMOLLIBIY Budnuorexa LHOK




KBA/IPATHEIX YPaBHEHHI

https://'m.edsoo.rw/ T4 217 5¢

PeleHne TEKCTOBLIX 3844 ¢ MOMOLIBI

Butnuorexa LHHOK

36 KBa/JPaTHBIX YPaBHEeHHH https://m.edsoo.ru/ 7421816
57 Konrponsnas paGora no teme Eutnuorera HHOK
"KpaaparHsle ypasHeHHA" https://m.edsoo.ru/7f430112
JInneiinoe ypasHeHHe ¢ ABYM:A
58 NepeMEHHEIMH, ero rpafuk, npHMeps!
pelleHHs YPaBHEHM B LENkIX YHCIAX
JInneiinoe ypaBHeHHe ¢ qBYMH
59 NEPEMEHHEIMY, €ro rpaduk, npuMeps!
pelueHHs YpaBHeHHI B LeNkIX YHCIAX
JInneiinoe ypasHEHHE C ABYMA
60 nepeMeHHLIMHI, ero rpaduk, npuMeps!
pelueHHs YpaBHeHHi B LeNkIX YHCIax
61 Pewienne cucTeM JBYX JIHHEHHBIX
YPaBHEHMIl ¢ IBYMS NepeMeHHbIMU
Pewienne cucTeM JBYX JIHHEHHBIX
62 YPaBHEHUIl ¢ JIBYMS NepeMeHHbIMU
63 Pewienne cucTeM JBYX JTHHEHHBIX
YPaBHEHUIl ¢ JIBYMS NepeMeHHbIMU
64 [IpuMepsl peleHns CHCTEM HelTHHEHEIX
YpaBHEHUIl ¢ JABYMS NepeMeHHBIMU
[IpuMepsl peleHns CHCTEM HelTHHEHEIX
65 YPaBHEHMI ¢ JIBYMS NepeMeHHBIMU
I'padmueckas nHTEpNpEeTaLNA YpaBHEHHA
66 C JIBYMH NEPEMEHHBIMU H CHCTEM bubnunoreka LHOK

NUHEHBIX YPaBHEHHI ¢ 1BYMA
NepeMEHHEIMU

https:/m.edsoo. s/ 74 3d6d6




I'pamueckas HHTEPNPETALUA YPaABHEHHUS
C JIBYMSA NEPEMEHHBIMH H CHCTEM

Bubnunorexa HOK

67 JIMHEHHBIX YPABHEHUH C ABYMA hitps://m.edsoo.r/7f43d6d6
nepeMeHHBIMH

68 Pewenne TeKCTOBBLIX 3a/1a4 € MOMOLLED
CHCTEM VPaBHEHHH
Pelenne TeKCTOBBLIX 33/1a4 € MOMOLLBID

69 CHCTEM VPaBHEHHH

70 Pewenue TekCTOBLIX 33/1a4 € MOMOLLBID
CHCTEM VpaBHEHHH

71 UYucnossle HepaseHCTBa W MX CcBOlicTBa

72 Yncnoekle HEpaBEHCTBA W UX CBOliCTBA

73 HepasencTso ¢ 01HO#H nepemeHHoH

74 JInneiinble HEPABEHCTBA ¢ OHOMH bubnuorexa LHHOK
MEePEMEHHOIN M HX pelleHHe hitps://m.edsoo./7{42c692

75 JInHeiinble HEPABEHCTBA ¢ OHOH Bubnnoreka LHOK

) [EPEMEHHOI M HX pelleHHe https://m.edsoo.rw/7f42c840

JInHeiiHbIe HEPABEHCTBA ¢ OHOMH

76 NEPeEMEHHOH M HX pelleHHe

77 CuereMsl THHEIHBIX HEPABEHCTE ¢ OHOI Bubnuorexa HOK
MepeMeHHO 1 HX pelleHne https://m.edsoo.ru/7f42ch88

73 CucreMsl THHEHBIX HEPABEHCTB ¢ OIHOI butmuoreka IIOK
MEPEMEHHOI M HX pelleHnE https://m.edsoo.ru/ 74 2cd2c
CHeTeMBl IHHEHHBIX HEPABEHCTE ¢ 0HOI

” NepeMEHHOM M HX pelneHne
Haobpasenue pelieHns THHeiiHoro _

&0 Hepa:EHC'rHa |1pux CHCTEM Ha 4HCN0BO buGmuoreka LIOK

npAMoi

hitps://m.edsoo.r/ 74 2c9%e4




HaolpaxkeHue pereHus JuHeiiHoro

Eubdnnoreka LHHOK

81 HepaBEuHC'rHa H MX CHCTEM Ha YHCI0BOI https://m.edsoo.nw/7f42c9e4
npsAMoii
% KonrposnsHas pabora no remam
"Hepasencrsa. Cucremsl ypasHeHuii"
Eudnunoreka LHHOK
83 Mowsite pymicuitn hitps://m.edsoo.ru/7f433¢] 2
24 O0nacTs onpeaeneHns 1 MHOKECTBO bubanorexa LHOK
3HaA4eHUH QyHKLUH hitps://m.edsoo.ru/7f433d84
85 Cnocobrl 3aganus dyHKUMI
86 I'padmk QpyHKHKH
37 Croiictea ryHKLMH, UX oTODpaXKEHHE Ha
rpadmxe
28 Yrende u nocrpoeHue rpadukos
(yHKLHi
20 [Tpumepst rpadukos QyHKLHIT,
OTPAKANOUIHMX PEAIEHEIE TPOLECCH
QYHKLHH, ONHCEIBAIOWIHE NPAMYHO H
20 l"}ﬁ}pﬂ'l'H}-'lﬂ |1pmlnpuum-|a.ubupb1e ’ Euﬁuﬁm'em U‘DF{ X
https://m.edsoo.ru/Tf434bbe
JABHCHMOCTH, X Ipaduku
91 ['unepbona
92 ['unepbona
. Eubdnnoreka LHHOK
93 Ppadukc dyricim y = x* https://m.edsoo.ru/ 743432
. Bubnuoreka LHHOK
o Ipadpuk pyHicm y =x* https://m.edsoo.ru/Tf434572
95 Qyukuun y =x*, y=x>, y=Vx, y = |x[: bubnmuorexka LHOK

rpafyeckoe pelleHe ypaBHeHHI 1

hitps://m.edsoo.ru/7f434d38




CHCTEM YpPaBHEHMH

Qyuknun y =x*, y =10, y =V, y = [x[;
96 rpathuueckoe pelleHne ypasHeHHH 1
CHCTEM YpaBHEHHI

BubGnuorera LHHOK
https://m.edsoo.ruw/ 74 34ebd

[losTOpeHne OCHOBHEIX ITOHATHI H
97 METOJI0B KYpPCoB 7 1 § K1accos,
0Do0LWenHe 3HAHKIA

Bubnuoreka LHOK
https://m.edsoo.rw/7f437 laa

[loBropeHHe OCHOBHEIX NMOHATHIL K
o8 METO/10B KypcoB 7 H § KIaccos,
obDoDIWedHe sHauuii

Bubmuorexa HOK
https://m.edsoorw/7143736¢

[loBTOpeHie OCHOBHBIX MOHATHI H
99 METO/I0B KYpcoB 7 M 8 Kllaccos,
0DoDIeHHe 3IHAHHHA

Bubnuorera HOK
https://m.edsoc. /7437510

[losTOpeHe OCHOBHBIX MTOHATHI H
100 METO/I0B KYPCOB 7 M 8 KJIaccos,
0000IEeHHe 3HAHMI

Bubmuoreka HOK
hitps://m.edsoorw/ 743 76bd

101 Hroroeas kouTponsHas pabora

Bubmuoreka HOK
https://m.edsoo.ru/ T4 3I6bER

[losTOpeHe OCHOBHBIX MTOHATHI H
102 METO/I0B KYPCOB 7 M 8 KJIaccos,
o0o0LeHHe 3HaHHii

Bubtnuorerka LHOK
https://m.edsooru/TH43TESE

OBIHIEE KOJIHYECTBO YACOB I10 [TPOI'PAMME

102




YYEBHO-METOAMNYECKOE OBECMNEYEHNE OBPA3OBATE/IbHOIO MPOLIECCA OBA3ATE/IbHbIE
YYEBHbIE MATEPUAJBI ANA YHEHUKA

* Anrebpa, 8 knacc/ Mepsnak A.l., MonoHckuii B.B., Aknp M.C.; noa peaakuueit Nogonbekoro B.E.,
O6LecTBO C OrpaHNYEeHHOM OTBETCTBEHHOCTbIO M3aaTenbckuii ueHTp «BEHTAHA-TPA®»; AKunoHepHoe
obuwecTtBo «M3gatenbcTBo «lpocseleHmne»

METOONYECKUE MATEPUAbI AN1A YHUTENA

* Anrebpa: MeTtoguuyeckoe nocobue, 8 knacc/ Mepansak A.T., MonoHckuit B.B., Akup M.C.; nog,
penakumeit Nogonbekoro B.E., O6LLECTBO C OrpaHNUYEHHOM OTBETCTBEHHOCTbIO M3A4aTeNbCKUIA LeHTP
«BEHTAHATPA®»; AKupoHepHoe obuecTBo «M3aaTenbcTBo «lpocseleHne»

e Anrebpa: Anaaktnudeckne matepuansl, 8 knacc/ Mepanak A.T., MonoHckuit B.B., Akup M.C.; nog,
peaakuueit Mogonbekoro B.E., ObWEcTBO C OrpaHNUYEHHOM OTBETCTBEHHOCTbIO M34aTe/IbCKUIA LLEHTP
«BEHTAHATPA®»; AKupoHepHoe obuectBo «M3aaTenbcTBo «lpocseleHne»

LN®POBbLIE OBPA3OBATE/IbHbIE PECYPCbI U PECYPCbl CETU MHTEPHET

Anrebpa 8 knacc
https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098

https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43¢3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42175¢

https://m.edsoo.ru/7f42 {816

https://m.edsoo.ru/7f430112
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/742¢692
https://m.edsoo.ru/7f42c¢840
https://m.edsoo.ru/7f42¢b88
https://m.edsoo.ru/7f42cd2c¢
https://m.edsoo.ru/7f42c%4
https://m.edsoo.ru/7f433¢12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38

https://m.edsoo.ru/7f434eb4






