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MNOACHUTEJBHASA 3AIINCKA

PabGouast mporpamma mo ydeOHOMY Kypcy «Auredpa» mis 7-9 KiIacCOB IOJHOCTBIO
cootBercTByeT ®OPII mo yuebHOMY Kypcy «Anredpay», yrBepkiaeHHoi B cocrae ®OIT OOO.
OPII mo yuebHOMY Kypcy «Airedpay» HEMOCPEACTBEHHO MPUMEHSETCSs NpU pealn3aluu
obs3arensHoM yactu OOIT OOO.

Pabouas mporpamma mo ydue6HOMY mpenmMery «MaremaTuka» cOpMUPOBaHA C YIETOM
paboueit mporpammbl BociuTanusst OO0 (1. 32.1 ®I'OC O0OO0). PaGouast mporpamMmma mo3BOJISIET
UCIIOJIb30BaTh BOCIIUTATEIBHBIN MOTEHITNAN KAXKIOTO yPOKa:

- YCTaHaBIMBAaTh  JIOBEPUTEIIbHBICE OTHOMICHUS  MEXIy Yy4YUTEIeM M  yYCHHKaMH,
CHOCOOCTBYIOIIME TO3UTUBHOMY BOCIPHATHIO YYalUIUMHUCA TpeOOBaHMNA M TPOCHO ydUTes,
AKTUBU3AIMH WX MTO3HABATEILHOM JIESITEIbHOCTH;

- TOOYXIIaTh MIKOJHHUKOB COOJIOAATh HA YPOKE OOLICTIPHHSTHIE HOPMBI MOBEICHHS, MpaBHIIa
OOLIEHUS CO CTApIIMMHU (YUUTENIIMU) U CBEPCTHUKAMU (ILKOJIbHUKAMU);

- IIPUBJIEKaTh BHUMAHHUE LIKOJIBHUKOB K IICHHOCTHOMY aCIIEKTy M3y4aeMbIX HAa YPOKE SIBICHUH,
OpraHu30BBIBaTH pabOTy JAeTell ¢ CcomMadbHO 3HAYMMOM uHpopMamued — 0O0CYXIaTh,
BBICKA3bIBATh MHEHHUE;

- HCIIONIb30BaTh BOCIUTATENBHBIE BO3MOXKHOCTH COJIEpXKaHHS y4eOHOro mpeaMera depes
JEMOHCTPAIMIO JIETSIM TMPHUMEPOB OTBETCTBEHHOTO, T'PAXIAHCKOTO IOBEICHUS, IMPOSBICHUS
YeJI0BEKOII00Us U T0OpOCepACYHOCTH;

- TPUMEHSITh Ha YypPOKE HWHTEPAKTHBHBIE (OPMBI pabOTHI: HMHTEIUICKTYalIbHbIE UIPBHI,
JUJIaKTUIECKUHN TeaTp, AUCKYCCUH, paboTHI B Mapax M JIIp.;

- OpraHu30BBIBaTh LIEPCTBO MOTHUBUPOBAHHBIX M J3PYJUPOBAHHBIX YyYalllUXCS Haa UX
HEYCIEBAIOIHUMH OJJHOKIACCHUKAMM;

- MHUIIUHUPOBATH U MOAACPKUBATH UCCIICAOBATCILCKYIO ACATCIbHOCTD IIKOJIbHUKOB.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Anrebpa sBISETCS OJHMM U3 OMOPHBIX KYypCOB OCHOBHOTIO 0O0IIero o0pa3oBaHUS: OHA
o0ecrieynBaeT HU3YUYCHUC JPYIrUX JUCHUIIINH, KaK €CTCCTBCHHO-HAYYHOI'0, TaK U TYMAaHUTAPHOI'O
IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO AJIS MPOJOJHKEHUSI 00pa30BaHMs U B IOBCETHEBHON >KHU3HU.
PazButne y oOydarolmmxcss Hay4dHbIX MPEACTaBIEHUH O TMPOUCXOXKICHUH U CYIIHOCTH
anredpandyeckux abCcTpakiui, crnocobe OTpakeHHs MaTeMaTHUYeCKOM HayKoW SBJICHUH U
IPOLIECCOB B TPHPOJE W OOIIECTBE, POIM MATEMaTHYECKOTO MOJCTUPOBAHUS B HAYYHOM
MO3HAHUU U B NPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KAaUeCTB
MBILIEHHsI, HEOOXOAUMBIX JJIS aJalTallid B COBpEMEHHOM HHdpoBom obmecTtBe. M3yueHnue
anreOpbl o0ecTrieynBaeT pa3BUTHE YMEHHs HAOIIO1aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTUYHOCTHU MBIIIJICHUS, CIIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBIBATHL CBOH
JIeMcTBUS U BBIBOJBI, (OPMYIHPOBATH yTBEpKIeHHU. OCBOCHHE Kypca anreOpbl o0ecreynBaeT
pa3sBUTHE JIOTUYECKOTO MBIIIJICHUS OOYYaloUIMXCSA: OHM HCIONB3YIOT JIeAYKTUBHBIE U
WHIYKTHBHBIE PACCYXICHUs, 0000IIeHHe M KOHKPETH3aIuio, a0CTparupoBaHWE W aHAJIOTHIO.



OOyueHue anrebpe mpeamnosiaracT 3HAYUTEIBHBIM OOBEM CaMOCTOSTEIHHOW JESITEIBHOCTH
0o0y4aromuxcsi, IMO3TOMY CaMOCTOSITEIbHOE pEIIeHHWEe 3a7ad  SBJISIETCS  peanu3anueit
JESATEIbBHOCTHOI'O IPUHLIMIIA O0yUYEHUS.

B crpykTtype mnporpammbl yueOHOro Kypca «AnreOpa» A OCHOBHOTO OOILEro
o0pa3oBaHUsi OCHOBHOE MECTO 3aHUMAIOT COJAep)KaTelbHO-MeToauyeckue IuHuM: «Yucna u
BBIUUCIICHUSY, «ANTeOpandeckue BBIpAKCHUS», «YPABHCHHS W HEpaBEHCTBa», «DyHKIHUMY.
Kaxnas u3 3TUX colepKaTesIbHO-METOANYECKHUX JIMHUNA pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET
M3YYEHHUs Kypca, B3aUMOJICHUCTBYS C IPYTUMU €ro JUHHUSIMH. B Xoae uzydenus yuyebHOro Kypca
00y4aroIuMCcs TPUXOAUTCS JTOTHUYECKH PAaCCykAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
S3bIK. B CBS3M ¢ 3THM B mporpaMmy y4eOHOTo Kypca «Aaredpay BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, NPEJCTaBICHHbIE BO BCEX OCHOBHBIX pas3fejlax MaTeMaTH4ecKoro oOpa3oBaHUs U
CIOCOOCTBYIOLIME OBJAJACHUIO OOYYAIOIIMMHUCA OCHOB YHHUBEPCAJIBHOTO MaTeMaTU4YecKOro
a3bika. CopepxKaTenbHOM U CTPYKTYPHOM OCOOEHHOCTHIO yueOHOro Kypca «AinreOpay sBIseTCS
€ro UHTETPUPOBAHHBIN XapaKTep.

Conepxkanne JuHUM «Yuciaa W BBIYHCICHUS» CIY)KHUT OCHOBOWM ISl JAJbHEHIIETro
M3YYEeHUS MaTeMaTHKH, CIIOCOOCTBYET PAa3BUTHIO y OOYYAIOIIMXCS JIOTMYECKOTO MBIIICHUS,
(GbOpMHUPOBAHUIO YMEHHSI TMOJIb30BATHCA AITOPUTMAMH, a TAK)KE MPUOOPETECHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJMMBIX ISl TTOBCEJHEBHOH >KM3HHU. Pa3sBUTHE MOHATHA O YHCIE Ha YpPOBHE
OCHOBHOTO 00IIIero oOpa3oBaHUsl CBSI3aHO C PAIlMOHAIBHBIMU M UPPALMOHATIBHBIMH YHCIIAMH,
dbopMupoOBaHUEM MPEACTABICHUN O ACHCTBUTEIHLHOM 4HMCIE. 3aBEpIICHUE OCBOCHHS YHCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Conepkanue JByX aireOpamdyecKkux JHHUN — «AJreOpandyeckue BBIPAXKEHUS» U
«YpaBHEHUST W  HEPABEHCTBa»  CHOCOOCTBYeT  (GopMHpOBaHWIO y  OOydYarOIIUXCS
MaTeMaTHUYeCKOTo ammapara, HEOOXOJMMOTo A pelIeHHs 3aad MaTeMaTUKH, CMEXHBIX
MPEIMETOB U MPAaKTHUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE ocHOBHOro 00I11ero oopazoBaHus
yueOHBI  MaTepuan TIpPYNNHUPYETCs  BOKPYT  palUMOHAIBHBIX  BbIpaXEeHUH. Auredpa
JEMOHCTPHUPYET 3HAUEHUE MATEMaTUKH Kak SI3bIKa JJIsl IOCTPOEHUS MaTEMaTHUYECKUX MOJENEH,
OTHMCaHHUS MPOLIECCOB U SIBICHUN peanbHOro mupa. B 3amaun oOydeHus anredpe BXOIST TaKke
JanbHEeWIlee pa3BUTHE AalNTOPUTMHYECKOTO MBIIUIEHUS, HEOOXOAUMOTO, B YAaCTHOCTH, IS
OCBOEHHUSI Kypca HUHGOPMAaTUKHU, M OBJAJCHHE HaBbIKAMM JEAYKTUBHBIX PacCyXJIECHUU.
[IpeoOpa3zoBanre CUMBOJIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpaKEHUsI, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Copepxanne  (QyHKIMOHAIbHO-TpadUYECKOW JIMHMM  HAIEeHO Ha  IOJy4eHHe
0o0ydJaronuMucs 3HaHUN 0 QYHKIMIX KaK BaKHEUIIEH MaTEeMaTHYECKON MOJIETH JJisi OMHCaHUs
U HCCJIEeNOBaHUsl pa3HOOOpa3HBIX IMPOILIECCOB U SIBJIEHUM B mpupoje u obmectBe. M3yueHue
MaTepuana CrocoOCTBYET PAa3BUTUIO Yy OOYUYaIOIIUXCS YMEHHUS HCIIONb30BaTh pPa3UYHbIC
BBIPA3UTEIbHBIE CPENICTBA SI3bIKA MaTEMaTHUKU — CIIOBECHBbIC, CUMBOJWYECKHUE, Tpaduueckue,
BHOCHT BKJIaJ] B (hOpMHUPOBaHME MPEJICTABICHUNA O POJIM MAaTEMATUKH B Pa3BUTHH LUBUIN3ALUU
U KYJIBTYPHI.

CornacHo ywyeOHOMy IutaHy B 7-9 Kkiaccax wu3ydaercs Y4eOHBIH Kypc «AunreOpay,
KOTOpPBI BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3/ielibl coiepkaHus: «Yucia W BBIYMCICHUS,
«AnreOpanyeckue BbIpaKeHUsN», «Y paBHEHUS U HEPABEHCTBaY, «DyHKIUNY.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE
Ha u3yuenue yuebHoro kypca «Anredpa» orBoautcst 306 yacos: B 7 kinacce — 102 gaca (3

yaca B Hejienm), B 8 kimacce — 102 gaca (3 vaca B Hemeno), B 9 kimacce — 102 gaca (3 yaca B
HEJIEIIO).



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

Yuciia ¥ BBIYMCICHHUA

JpoOu OOBIKHOBEHHbIE MU JECSATUYHBIC, MEPEXOi] OT OAHOM (opMBbl 3amucH Jpodel K
apyroi. IloHATHE palMOHAIIBHOIO YMCIIA, 3alIMCh, CPABHEHHE, YIIOPAJOUYNBAHUE PALIMOHATIBHBIX
yrcen. ApudMeTHuecKue IEHCTBUS ¢ pallMOHAIBHBIMU YHCIaMU. Pemenue 3amad u3 peaabHOR
IPAaKTUKU Ha 4acTH, Ha ApoOHu.

CreneHb ¢ HaTypalbHBIM IIOKa3aTelIeM: OIpelesIeHUe, MpeoOpa3oBaHne BBIPAKEHUH Ha
OCHOBE OTpE/EIICHHUS, 3aUCh OOJIBIINX 4ncen. [IponenHTsl, 3anich MPOIEHTOB B BUAE IpoOU U
IpoOu B BHJIE MPOLEHTOB. TpHU OCHOBHBIC 33[a4ud Ha MPOILEHTHI, PEUICHUE 33a]ad U3 peabHOU
IIPAKTUKU.

ITpuMeHeHrEe TPU3HAKOB AE€IMMOCTH, Pa3JIOKEHNE HA MHOXKUTEIN HATYPAJIbHBIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHasi MPONOPLIMOHATBHOCTH.

Auredpanyeckune BbIpaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUS C NEepeMEHHOW. JlomycTumble 3HaYeHUs
nepeMeHHbIX. IIpencraBieHne 3aBUCHMOCTM MEXIY BeIMYMHAMU B BHUAE (HOPMYJIBL
Beraucnenus mo ¢popmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKEHUH, TOKIACCTBEHHO paBHBIC
BBIPQXEHMSI, IIPaBUJIa MIPEOOPa30BaHUS CYMM U IPOU3BEIEHUH, IpaBUila PacKpbITUS CKOOOK U
HPUBECHUS IOJJOOHBIX CIIaraeMbIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10KA3aTEIIEM.

OpHowienbl 1 MHOrouwieHbl. CteneHb MHorousiaeHa. CiiokeHHe, BBIUUTAHUE, YMHOXKEHUE
MHOTOWICHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBaApaT CyMMbl M KBaJIpaT pPa3HOCTH.
®dopmysa pa3HOCTH KBaJpaToB. Pa3noxkeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHHUs! M HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHMs, IIpaBUia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIBLHOCTh
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO YypaBHEHMUS,
pellleHue JIMHEHHBIX ypaBHeHHI. CocTaBl€HHME YpaBHEHHUH IO YCIOBHUIO 3ajadd. PemieHue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

JluneiiHoe ypaBHEHHE C ABYMs IepeMEHHBIMU M ero rpaduk. Cucrema JBYyX JIMHEHHBIX
yYpaBHEHHMH ¢ JBYMs NepeMeHHbIMH. PelieHune cucreM ypaBHEHHMH CIOCOOOM IOACTAaHOBKH.
[Tpumeps! pelieHns: TEKCTOBBIX 3a7jad ¢ IIOMOILBIO CUCTEM ypaBHEHUI.

DOyHKIUHA

Koopannara Toukm Ha mnpsMod. YUucioBble NPOMEXYTKH. PaccTrossHue Mexny IByMs
TOYKaMU KOOPAMHATHOU IIPSMOM.

[IpsamoyronbHas cuctemMa KoopAuHaT, ocu Ox um Oy. AOcrucca U OpJuHATa TOYKU Ha
KOOpAMHATHOM IuiockocTH. [lpumepsl rpadukoB, 3amaHHbIX (Qopmyinamu. UrteHue rpapukon
peanbHbIX 3aBucuMocTed. Ilonatue @ynkuunu. I'papux ¢Qynkuuu. CpoiicTBa (QyHKUIHUH.
Juneitnas ¢pyukmust, eé rpaduk. ['paduk ¢pyskuun y = [x|. [paduueckoe perenne THHEHHBIX
YPaBHEHUU U CUCTEM JIMHEMHBIX YPABHEHUIA.

8 KUIACC

Yuciia 1 BLIYUCICHUA



KBaaparueiii kopeHb u3 uucia. [loHsitue 00 uppanmoHaabHOM uyucie. JlecaTuuHbie
npuOJIMKEHUST UPPALMOHANBHBIX Yncesl. CBolcTBa apupMETHYECKUX KBAJIPATHBIX KOPHEH M MX
IPUMEHEHHE K IMpeoOpa30BaHUI0 YMCIOBBIX BBIPQXKEHUHW M BbIYMCICHUSAM. JleHCTBUTEIbHbBIE
qucia.

Crenens ¢ 1enbIM I0Ka3zareneM U e€ cBoiictBa. CTaHJapTHas 3alych YKUCIa.

Anrebpanyeckue BeIpaKECHUSIAJTeOpandecKue BbIpaskeHus

KBaapatHblil TpEXUIIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpanyeckas apoOb. OCHOBHOE CBOWCTBO anreOpanmyeckod npobu. CroxkeHue,
BbIUMTAaHUE, YMHOXEHHE, JelieHue anredpandeckux JapoOeil. PannoHanbHble BbIpaXEHUS U MX
peoOpazoBaHueE.

VYpaBHEeHMS U HEpaBEeHCTBAY pABHEHHMS M HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢opmyina KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHMl, cBogAIIMXCA K JIMHEWHBIM UM KBajapaTHbIM. IIpocteiimine npoGHO-
pauMoOHalIbHbIE YPABHEHUSI.

['padmyeckas mHTEepHpeTanys ypaBHEHUN C JABYMs MEPEMEHHBIMH M CHCTEM JIMHEWHBIX
YpaBHEHUN C JBYMs IepeMeHHbIMU. [Ipumepbl pemieHuss cucTeM HENMHEMHBIX YpaBHEHUM ¢
JBYMsI IIEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpandecKuM CriocoOoM.

YucnoBble HEpaBEeHCTBA W MX CBOMcTBa. HepaBeHCTBO ¢ OJHOW TNEPEMEHHOM.
PaBHOCunbHOCT, HepaBeHCTB. JIMHeilHble HepaBeHCTBA € OJHOM mnepeMeHHOM. CHCTEMbl
JIMHEHHBIX HEPABEHCTB C OJHOU ITIEPEMEHHOM.

OyHKIMPYHKIUT

[Tonstue ¢pynkuuu. OOGNaCTh ONpeaesieHUs] 1 MHOXKECTBO 3HaueHUH (QyHkuu. CriocoObl
3a1aHus QYHKIIHA.

I'papux Qynxuu. Urenue cBoicTB ¢(yHKIMM 1o e€ rpaduky. Ilpumepsl rpadukos
(GYyHKLUH, OTpaXXaIOLUINX peallbHbIe POLIECCHI.

@YHKINY, ONUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO MPOMOPIMOHAIbHBIE 3aBUCUMOCTH, HX
rpaduku. Oynkupn y = x2, y = x3, y = x, y=|x|. Tpaduueckoe pelieHne ypaBHEHHI U CHCTEM
YpaBHEHUM.

9 KJIACC

Yucaa 1 BIYMCTIEHUS

PanmonaneHbpie yucia, UppaloOHaIbHBIE YKCIIa, KOHEYHBbIE U OECKOHEYHBIC JIECATHUYHbIC
npodu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, JIeUCTBUTENIbHBIE YHCIIa KaKk OCECKOHEYHBIC
JIecATHUHble  OpoOu. B3aWMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKIY  MHOXKECTBOM
JIEUCTBUTEIIbHBIX YUCET U KOOPAUHATHOM ITPSMOU.

CpaBHeHuE JEHCTBUTENBHBIX YHUCEN, apupMeTHUYeCKUe NEeUCTBUSA C JAEHCTBUTEIbHBIMU
YHCJIAMHU.

Pa3mepbl 0OBEKTOB OKPYXKAIOIIETO MHpPA, ATUTEILHOCTh IMPOIECCOB B OKPYKAIOIIEM
MHpE.

[Ipubmmx€HHOE 3HAYEHWE BEJIWYUHBI, TOYHOCTH MNpuOmmKeHus. OKpYIJIeHHE Yuced.
IIpuknka v OLEHKa pe3yIbTaTOB BEIYMCICHUMN.

YpaBHeHHUs M HEPABEHCTBA

JIuneitHoe ypaBHeHue. Pemenue ypaBHeHUH, CBOIAIINUXCS K TUHEWHBIM.



KBampaTtHoe ypaBHeHue. Pemienue ypaBHEHHU, CBOISAIIMXCA K  KBaJAPATHBIM.
bukBanpatHoe ypaBHeHue. IIpumeps! pemieHuss ypaBHEHUN TpeTbed M 4YETBEPTOM CTENEHEU
Pa3I0KEHUEM Ha MHOKUTEIIN.

Pemienne  npoOHO-pallMOHANBHBIX ~ ypaBHEHUH.  PemeHme — TEKCTOBBIX  3a7ay
areOpanyeckuM METOOM.

VYpaBHeHHe C ABYMS NEpEeMEHHBIMH U ero rpaduk. PemieHue cuctem ABYX JTHUHEWHBIX
YPaBHEHUH € ABYMs INEpEMEHHBbIMU. PerieHune cuctem [ByX YpaBHEHMM, OAHO U3 KOTOPBIX
JUHENHHoe, a Jpyroe — BTOpOM cTeneHu. I'paduueckas MHTepHpeTalnus CUCTEMbl YpaBHEHUH ¢
JBYMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aJreOpanyecKuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Penienue JMHEHHBIX HEPABEHCTB C OJHOM NEpeMEHHOW. PelieHue cucteM JMHEHHBIX
HEpaBeHCTB C OJHOW mepemMeHHOW. KBanpaTtHele HepaBeHcTBa. ['padumueckas MHTeprpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS [IEPEMEHHBIMH.

OyHKIMNPYHKIUT

KBagpatuunas ¢ynkuus, e€ rpaduk u cBoiictBa. Ilapabona, KOOpIMHATHI BEPLIMHbI
napaboIibl, 0Cb CAMMETPHH NapadoIIbl.

I'paduku pynkumit: y=kx, y=kx+b,y=k/x,y=x3,y= VX, y = x| , u ux cBoiictaa.

Yucnosle N0cae10BaTEIbHOCTH YHCI0BbIE TOCIeJ0BATEIbHOCTH M IIPOrPeCcCHH

[TonsiTHe YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJjaHuEe TOCIEI0BATEILHOCTH PEKYPPEHTHOM
dbopmyIoit u GopMyIIoi n-ro dieHa.

Apudpmernueckass U reomerpuueckas — nporpeccur.  ®Dopmynsl  n-ro 4jeHa
apupMEeTUYECKON U FreOMETPUUECKON MPOTrPECCUii, CyMMBbI IIEPBbIX 71 YJICHOB.

N300paxeHne 4jieHOB apU(PMETHUECKONH M TeOMETPUYECKOM IMpOorpeccuil TOYKaMu Ha
KOOPJAMHATHOM IUNIOCKOCTHU. JINHENHBIN 1 DKCIIOHEHUIUAIbHBINA POCT. CII0KHBIE IPOLICHTHI.



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

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHoCTHBIE PpPe3yabTaThl OCBOCHHUS MPOTpaMMbl ydeOHOro Kypca «Aunredpay
XapaKTEPU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

NpOSIBJICHUEM HWHTEpeca K NPOLUUIOMY UM HACTOAIIEMY POCCHUMCKONM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHWEM K JOCTHXKEHHSIM POCCUMCKMX MATEMAaTUKOB M POCCUUCKOUN
MaTeMaTUYECKOM IIKOJIbI, K UCIOJIb30BAHUIO TUX JOCTUKEHHUH B IPYTUX HAyKax U MPUKIaTHBIX
chepax;

2) rpa:KIaHCKoOe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TpakJIaHWMHA W peaM3allid €ro IpaB.,
MPEACTABICHHEM O MAaTEMaTHUYECKHMX OCHOBAaX (PYHKIMOHUPOBAHHUS PA3IUYHBIX CTPYKTYP,
SBIICHUH, MPOLIETyp TPakIaHCKOTro oO0IiecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OO0CYXXJIEHUIO ITUYECKUX MPOOJIEeM, CBA3aHHBIX C MPAKTHUYECKUM NPUMEHEHUEM JOCTHKEHUMN
HAyKH, OCO3HAHUEM BaXXHOCTH MOPAJIbHO-3TUUECKUX MPUHIIUIIOB B JEATEILHOCTH YUYEHOTO;

3) TpyaoBO€E BOCIMTAHME:

YCTaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHMM MPAKTUYECKUX 3aJad MaTeMaTH4eCKOM
HaIpaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTHYECKOrO 00pa30BaHUs Ha MPOTSIKEHUU BCE
JKU3HH JIJIS1 YCTICITHOM Mpo(deCCUOHATBHOM IEATENbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHM,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOECHHEM WHJMBUAYAIHHOM TpPAaeKTOpUU OOpa3oBaHUs U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCTIMTAHME:

CITOCOOHOCTBI0O K SMOILMOHATBHOMY M JCTETHUYECKOMY BOCHPHUSITHIO MaTEeMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, PACCYK/ICHUM, YMEHUIO BUACTh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpUEHTAIINEN B NEATETLHOCTH HAa COBPEMEHHYIO CHCTEMY HAY4YHBIX MPEJCTaBIECHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUS YEJIOBEKa, NPHUPOJALI W O0OIIEeCTBa, TNOHUMAaHUEM
MaTeMaTHUYeCKON Hayku Kak c(epbl UYelIOBEYECKOW MeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAUMMOCTH JJIs Pa3BUTHUS [IUBUIIN3ALIMH, OBJIAJICHUEM SI3bIKOM MAaTe€MaTUKH U MaTeMaTUYeCKOU
KyJIbTypOH KaK CpEICTBOM IIO3HAHHWS MHUpPA, OBJAJCHUEM TMPOCTEUIINMH HaBBIKAMU
HCCIIEA0BATEILCKOM IeITEIbHOCTH,

6) ¢usnueckoe BocnuTaHWe, (¢GopMHpoBaHMe  KYJbTYpPbl  310POBbS M
3MOIMOHAJIBLHOIO 0JIArONOJIYYHS:

TOTOBHOCTBIO TPUMEHATh MaTEMaTHYECKHE 3HAaHMUSI B HMHTEPECAX CBOETO 3/I0POBBS,
BEJICHUS 37J0POBOTO 00pasa >Ku3HU (3I0pOBOE MHUTAaHHE, COATAHCHPOBAHHBIM PEKUM 3aHSATUH U
OTIIbIXa, peryispHas Qu3uyeckas aKTHUBHOCTh), COPMHUPOBAHHOCTHIO HaBBIKA pe(IIeKCHUH,
MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa IPYroro 4elIoBeKa;

7) IKOJI0rMYecKoe BOCIIMTAHUE:

OpUEHTAINEeH Ha MPUMEHEHWE MaTEeMaTUYECKHX 3HAHWK U1 pelieHus 3ajad B 00JacTh
COXPAHHOCTH OKpYXKAIOIIeH cpefbl, MIAHUPOBAHUS MOCTYNKOB W OLIEHKM HMX BO3MOXHBIX



HOCJIEACTBUM Ul OKpY’Karollled Cpelibl, OCO3HAHHEM TIJI00aIbHOTO XapakTepa 3KOJIOTMYECKHX
npo0JeM U MyTel uX pereHus;

8) aganTanusa K H3MEHAOIMMCS YCJI0BHAM COIMAJIBHON M NPUPOIHOM CpeAbl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBMSX HEONPEIECIEHHOCTH, MOBBIIMICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4€pe3 MPAKTHUUECKYIO ACATEIbHOCTh, B TOM YUCIIE YMEHHUE YUUTHCA Y APYTUX
Jro/ied, MpUoOpeTaTh B COBMECTHOM JESTEILHOCTH HOBBIC 3HAHMSI, HABBIKM M KOMIETCHIIUH W3
OIIBITA IPYTUX;

HE00X0UMOCTBIO B ()OPMHPOBAHNU HOBBIX 3HAHWH, B TOM uucie GopMyIHpOBaTh UAEH,
HOHATUS, TMIIOTE3bl 00 00BEKTaX M SBJICHMSAX, B TOM UHUCIIE paHEEe HEM3BECTHBIX, OCO3HABaTh
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATH CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYID CHUTYallMIO, BOCIPUHMMATh CTPECCOBYIO
CUTYallU}0 KaK BbI30B, TPeOylOLIUIl KOHTPMEp, KOPPEKTUPOBaTh NPUHUMAEMble pEIIEHUS U
neicTBus, GopMyJIMpoOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUSA, POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHBbIe YHHMBepCcAIbHbIe y4eOHbIe AeiicTBUS

ba3zoBble Jloru4eckue AeiicTBUA:

® BBUIBJIATh M XapPaKTEpU30BaTh CYIIECTBEHHbIC MPU3HAKKM MAaTEMaTH4YECKUX OOBEKTOB,
MNOHSTUM, OTHOIIEHUN MEXIy HOHSTUSIMM, (POPMYJIMPOBATH ONPEIENICHUS NOHSITUH,
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(HUKAINN, OCHOBAHHS JJIs1 0000IIeHUs
Y CPaBHEHUs, KPUTEPUU IIPOBOJAUMOIO aHAIU3A;

® BOCIPUHHUMATH, (POPMYTUPOBATh U MPEOOPA3OBBIBATH CY)KICHHS: YTBEPAUTEIbHBIE U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE;

® BBIIBIIATH MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B (haKTax,
JTAaHHBIX, HAONIONEHUSAX W YTBEPXKACHUAX, Ipe/yaraTb KPUTEPUHM JUIs BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUIL;

e JleaTh BBIBOJBI C MCIIOJIB30BAaHUEM 3aKOHOB JIOTUKH, ACIYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIIO4YEHNH, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

e pa3dupaTh JIOKa3aTelIbCTBA MAaTEMaTHYECKUX YTBEPXKICHMH (TpsiMble ©  OT
IIPOTUBHOTO), MIPOBOJUTD CaMOCTOSITENILHO HECJIOXKHbIE  J0Ka3aTesIbCTBa
MaTeMaTU4ecKux (PaKkToB, BBICTpAaUBaTh apryMEHTALUIO, NPUBOAUTH IPUMEPHI U
KOHTpHpUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKJICHHS;

e BbIOMpaTh crocob pemieHuss y4eOHOM 3aaauu (CpaBHUBAaTh HECKOJIBKO BApUAHTOB
peleHus, BEIOUpaTh HanbosIee NOAXOAAIINNA ¢ YIETOM CaMOCTOSATENIBHO BbIAEIEHHBIX
KPUTEPUEB).

ba3oBble uccienoBarebckme 1eiCTBUSA:

® CIOJB30BaThb  BONPOCHI  KAaK  MCCIEAOBAaTENbCKUM  MHCTPYMEHT  IO3HAHUS,
dbopMynupoBath BOIIPOCHI, ¢bukcupyromme IIPOTUBOPEYHE, npo0iemy,
CaMOCTOSITENIbHO YCTaHAaBIMBaThb MCKOMOE M JlaHHOe, (OpMHpOBATh THUIOTE3Y,
apryMeHTHPOBATh CBOIO MTO3ULMIO, MHEHMUE;

® T[POBOJUTH IO CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY HECJIOXHBIA SKCIIEPUMEHT,
HEOOJIBIIIOE HCCIIEJIOBAHUE [0 YCTAHOBICHHMIO OCOOEHHOCTEHl MaTeMaTH4ecKOro
00BbeKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOOM;



CaMOCTOSITENIbHO  ()OpMYJIMpOBaTh OOOOIIEHHUS M  BBIBOABI IO  pe3yibTaTaM
NPOBEAEHHOTO HAONIONCHNUS, MCCIEAOBaHNS, OLIEHUBAThH JOCTOBEPHOCTh MOTYYEHHBIX
Pe3yJIbTAaTOB, BEIBOJIOB U 000OIICHUIA;

IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOLIECCa, & TAKXKE BBIIBUTaTh MPEATIONOKECHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unopmanmeii:

BBISIBIISITH HEJIOCTATOYHOCTh U U30BITOYHOCTH MH(OpPMAIMH, JAHHBIX, HEOOXOAMMBIX
JUIsl peLLICHUs 3a1a4H;

BBIOMpATh, aHATU3UPOBATh, CHCTEMATU3UPOBATh U HMHTEPIPETUPOBATH HH(DOPMAIUIO
pa3IMYHbIX BUJOB U (DOPM Ipe/ICTaBICHHUS,

BBIOMpATh (hOpMy MpeACTaBICHUS MHOOPMAIIMH U WILTIOCTPUPOBATH pelIaeMble 3a1auu
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMY;

OLICHUBATh HAJEKHOCTh MHPOPMAIIUH 110 KPUTEPUAM, TPEIJIOKEHHBIM YUUTEIEM WIIN
c(hOpMyIIMPOBAHHBIM CAMOCTOSITENTLHO.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

BOCIIPUHHUMATh U (pOPMYIHPOBATH CY)XICHUS B COOTBETCTBUH C YCIOBUSIMH U LEISIMHU
oOmIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3pEHHs B YCTHBIX W
NUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 XOAY PELICHUS 3a/1a4i, KOMMEHTHPOBATh
HOJTYYCHHBIH Pe3yJIbTaT;

B X0JIe 0OCYKIIEHHI 331aBaTh BOIPOCHI TI0 CYIIECTBY 00CYKIaeMOI TEMBI, TPOOJIEMBI,
pemraeMoi  3amaud, BBICKA3bIBaTh MWJCH, HAIEJICHHBIE HA IIOMCK DEIICHHS,
CONOCTABIIATH CBOM CYXJACHHS C CYKACHUSMH JPYTUX YYacTHHKOB JIHaJIora,
00HapY>KUBATh Pa3IMUMe U CXOJCTBO MO3UINI, B KOPPEKTHOH Gopme GpopMyTupoBaTh
pa3HoTIacusi, CBOM BO3PaKEHHUS,;

NPECTaBIIATh PE3yIbTAThl PEIICHHS 3a/1a4H, YKCIIEPUMEHTA, HCCIIEJOBaHUS, POCKTA,
CaMOCTOSITENIFHO BBIOMpATh (POpMaT BBICTYIUICHUS C YYETOM 3a7ad IMpe3eHTAlud U
0COOEHHOCTEH ayTUTOPUH;

MOHMMATh M HCIIOJB30BAaTh MPEHMYIIECTBA KOMAaHIHOH W WHIWBUAYAJIBHOW pabOTHI
IPU PELICHNH Y4eOHBIX MaTeMaTHUECKUX 3a]1a4;

NPUHUMATD 1I€7Th COBMECTHOH JIeSITeIbHOCTH, TUTAHUPOBATh OPTaHU3AIIO COBMECTHOM
paloThl, pacmpenensTb BuAbl padOT, JOroBapuBaThcsd, O0OCYXXKIaTh Npolecc U
pe3yabTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKHX JIHOJIEH;

y4acTBOBaTh B TpYyNHoBbIX (opmax paboTbl (0OCYXAeHHS, OOMEH MHEHHUIMH,
MO3TOBBIE IITYPMBl U JIPYTHE), BBHIIOJIHATH CBOIO YacTh pabOTHl M KOOPIMHHPOBATH
CBOM JICWCTBUS C IPYTUMH WICHAMH KOMaH/bI, OIIEHWBATh KaueCTBO CBOETO BKJIaJa B
00N TPOYKT MO KPUTEPHUAM, CHOPMYIMPOBAHHBIM YYACTHUKAMHU B3aUMOCHCTBUS.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusauus:

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH, AJTOPUTM pEIIEHHs 3anadd (MIM €ro 4acTb),
BbIOMpaTh CHOCOO pelleHuss C y4€TOM HUMEIOUIMXCS PECypcoB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUN C y4ETOM
HOBOH MH(OpMAIHH.

CﬂMOKOHTpOJ’IL, AMOLMOHANbHBIA HHTELJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIPOBEPKU, CAMOKOHTPOJIS MPOIecca U pe3ylibTaTa PerieHus
MaTeMaTHYeCKOM 3aauM;



® INPEABUACTH TPYAHOCTH, KOTOPHIE MOT'YT BO3HMKHYTH IIPU PELICHHUM 3a]a4d, BHOCUTH
KOPPEKTHBBI B JAEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, HAWJEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OLEHUBATh COOTBETCTBHUE PE3YNbTATa ACATEIbHOCTU IOCTABICHHON LIEIU U YCIOBHUAM,
OOBSACHATh MPHUYMHBI JOCTH)KEHUS WM HENOCTMIKEHMs 1I€JIM, HAXOAUTh OLIMOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

K koumy oOyuenuss B 7 kJjacce OOydaroUMiics MOMYYHUT CIEAYIOIIUE MpPEAMETHBIC
pE3yJIbTaThL:

Yuciia 1 BbIYMCICHUSA

BeinonHATe, coyeras yCTHble M NHUCbMEHHbIE NPUEMBI, apu(METHUECKUe AECHCTBUS C
paloHaIbHBIMU YHCIAMHU.

HaxonuTe 3HaueHHs 4YHCIOBBIX BBIPAKEHUN, NPUMEHATH pPa3HOOOpa3HbIE CIOCOOBI U
OpuéMbl  BBIYUCIEHHUS 3HAYeHWH JPOOHBIX BBIPAXKEHHMH, COJEpXKALIMX OOBIKHOBEHHbIE U
JeCATUYHbIE JPOOH.

[lepexonuTh OT 0HOM (HOPMBI 3amMUCH YUCeN K Ipyrod (IIpeoOpa3oBbIBATh JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YACTHOCTH B OECKOHEYHYIO
JIECATUYHYIO IPO0OB).

CpaBHUBATH U YIOPAJOYNBATH PALIMOHAJIIBHBIC YHACIIA.

OKpyrisTh yucna.

BbInonHATE NPUKKUIKY M OLIEHKY pe3y/bTaTa BHIYMCIECHUM, OLIEHKY 3HAUEHUN YHCIIOBBIX
BBIPQKCHUI. BBINIOIHATE NEHCTBHA CO CTENEHSAMU C HATYpaJIbHBIMU IIOKA3aTEISIMHU.

[TpyuMeHATh NPU3HAKU JEITUMOCTH, PA3JIOKEHUE HA MHOXKUTENIN HATYPAJIbHBIX YHCEIL.

Pemath mpakTHKO-OPHEHTHPOBAHHBIE 3aJaul, CBSI3aHHBIE C OTHOIIEHHWEM BEJMYMH,
MPONOPLUOHATILHOCTBIO BEIMYMH, IPOLEHTAMH, UHTEPIPETUPOBATH PE3YIbTAThl PEIICHUS 3a/1a4
C Y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PaccMaTpUBAEMbIX O0BEKTOB.

AuredpanyecKkne BbIPaKeHUs

Hcnonp3oBath anredOpanyecKyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B Mpoliecce
OCBOEHUS y4eOHOr0o MaTepuaa.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPa)KEHUI MPU 33aHHBIX 3HAUEHHUSIX MEPEMEHHBIX.

BeinonHATe npeoOpazoBaHusl 1IEI0r0 BBIPAKEHHS B MHOTOWIEH MPUBEIEHUEM MOT00HBIX
CJIaraeéMblIX, paCKpbITUEM CKOOOK.

BbInonHATE yMHOXKEHHME OJIHOYJIEHAa HAa MHOTOYIEH M MHOTOYJeHa Ha MHOTOYJIEH,
OPUMEHATH (HOPMYJIIBI KBapaTa CyMMbI M KBaJIpaTa pa3HOCTH.

OcCylecTBIATh pa3aoKEHUE MHOTOWIEHOB HA MHOMKHUTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKHM OOIIero MHOXUTEJS, TPYNIUPOBKU CIaraeMblX, MPUMEHEHUsI (OpMYJ COKpPalIEHHOTO
YMHOXEHHUS.

[TpumeHsaTh mnpeoOpazoBaHMsl MHOTOYICHOB JUIS pPELICHWS pa3IMyHbIX 33734 U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATIbHOU TPAKTHKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH MOKa3aTeNsIMH JUIsd peoOpa3oBaHuUs
BBIPAKCHMUII.

YpaBHeHus1 M HEpaBEHCTBA



Pemats nuHelHBbIE ypaBHEHHUsI C OJHON MEPEMEHHOM, MPUMEHsIS MpaBuiia Mepexoaa oT
UCXOJHOIO YypaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, sBi€TCSd 1M YHUCIO KOPHEM
YpaBHEHHS.

[TpuMensTH rpaduyeckue METOIbl IPU PELICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupats mpuMepsl Map YUCed, SBIAIOLIMXCS pellieHUeM JMHEHHOTO YPpaBHEHHUS C ABYMs
IIEPEMEHHBIMH.

CtpouTh B KOOPAMHATHON IIJIOCKOCTH TpauK JUHEHHOTO YpaBHEHHS C JBYMs
HEPEMEHHBIMHU, NOJIb3YACh I'PpaMKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemare cucTeMbl IByX JIMHEHHBIX YpaBHEHUH C JIByMs II€PEMEHHBIMH, B TOM YHUCIIE
rpadu4ecKy.

CocTaBisiTh M pemath JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX YpaBHEHWH MO
YCIOBUIO 3a/la4d, HMHTEPIPETUPOBaTh B COOTBETCTBHMM C KOHTEKCTOM 3alayd IOJIy4YCHHBIN
pe3yJbTart.

DOyHKIUUHA

N300paxarb Ha KOOPAMHATHOM NpPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4Hd, OTpPe3KH, WHTEpBaJIbl, 3alliCbIBaTh YHUCIOBBIE IPOMEXYTKH Ha
aJIreOpanyeckoM s3bIKe.

OtmeuaTh B KOOPAMHATHOM IJIOCKOCTM TOYKM M0 3aJaHHBIM KOOpAMHATaM, CTPOUTh
rpaduku muHeHHbIX QyHKuuid. CTpouts rpaduk GyHKINHN y = [X|.

OnuceiBaTh € MOMOIIBIO (YHKIMHA M3BECTHbIE 3aBUCUMOCTH MEXJY BEJINYMHAMU:
CKOPOCTb, BpeMs, PacCTOSIHME, LI€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTEIBHOCTb, BpeMH,
00BEM pabOTHI.

Haxoaute 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuil crnocod MpeicTaBiIeHUs U aHaIW3a MH(POpPMALUMM, U3BIEKaTh U
UHTEPIPETUPOBATH MHPOPMALIUIO U3 IPa(UKOB PeaIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xoniy oOyuenuss B 8 kJjiacce 0OOydarOmMICS TOJYYHUT CIEAYIOLIME TPEIMETHBIE
pe3yabTaThI:

Yucsia ¥ BbIYUCICHUSA

Hcnonp30BaTh HayalIbHBIE NPEICTABICHHUS O MHOXECTBE JCHCTBUTENBHBIX YMCEN AJIS
CPaBHEHHMsI, OKPYIJIEHUS M BBIYMCIEHUHN, H300pa)kaTh [EHCTBUTENIbHBIE YHUCIIA TOYKAMU Ha
KOOPJIMHATHOMU IIPSIMOM.

[TpuMeHATh TOHATHE apU(PMETHUYECKOrO KBaJpPaTHOTO KOPHS, HAXOIUTh KBaJpaTHBIE
KOPHH, UCHOJIb3Yys IPU HEOOXOAUMOCTH KAJIBKYIIATOP, BHIIOIHATH IPeoOpa3oBaHus BBIPAKEHUIH,
coJIepKalliX KBaJpaTHbIE KOPHHU, UCIIOIb3Yys CBONCTBA KOPHEH.

Hcnonp3oBarh 3anmucu OOJIBIIMX M MaJlbIX YMCEN C MOMOIIbIO JECATUYHBIX IpoOeil u
creneHei yucna 10.

AuredpanyecKkue BbIPaKeHUs

[IpyMeHsTh TOHSATHE CTENEHH C IeJIbIM IOKa3aTesieM, BBIIOJHATH MPeoOpa3oBaHUs
BBIPAXEHUI, COIEPIKALIUX CTENEHH C LIEIbIM ITOKa3aTEeJIEM.

BhINONHATE TOXJECTBEHHBIE NPEOOpa3OBaHMsI PALMOHANBHBIX BBIPAKEHUH Ha OCHOBE
IpaBuiI JeHCTBUN HAaJL MHOTOUJICHAMH M alredpanyecKuMu JpoOsMu.

PacknaapiBaTh KBaJIpaTHBIN TPEXUICH HA MHOXKUTEIH.

[IpumensTh TpeoOpa3oBaHUs BBIPAKEHUN [ pEIIeHUs Ppa3JIMyHbIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEAJTbHOU TPAKTHKU.

YpaBHeHUs M HEPABEHCTBA



Pemare nuHelHbIe, KBaApaTHbIE YPABHEHUS U PALIMOHAIBHBIC YPABHEHHS, CBOASAIIMECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMS IIEPEMEHHBIMH.

IIpoBOIUTH MPOCTEUIINE UCCIIENOBAHNS YPABHEHUNM U CUCTEM YPaBHEHHM, B TOM YHUCIE C
OpUMEHEHHeM TIpadUuecKuX MpeACTaBIeHU (ycTaHaBIMBaTh, MMEET JM YpaBHEHHE WU
cucTeMa YpaBHEHUI pelleHus, €Clid UMEET, TO CKOJIBKO, M IIpoYee).

[lepexoauth OT ciOBeCHOW (GOPMYIHMPOBKM 3ahayu K e€ anreOpanyeckod MOAETH C
IIOMOLIbIO COCTABJICHUS YPAaBHEHMsI WJIM CHUCTEMbl YypaBHEHMWIl, HWHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4y TI0Jy4YEHHBIN PE3yJIbTarT.

[TpyMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB [UIsl CPABHEHMSI, OLICHKH, PEILATh JINHEHHBIC
HEpaBEHCTBA C OJHOM TEPEeMEHHOW M MX CHCTEMBI, JaBaTh TIpadUYEecKyl0 WILTIOCTPALUIO
MHO’KECTBA PELICHUI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[Tonumath M  HCHONB30BaTh  (DYHKIMOHAIBHBIE IIOHATHUS M SI3bIK  (TEPMUHBI,
CHUMBOJIMYECKHE O003HAUYEHUs), ONMPEACATh 3Ha4eHHe (YHKIMHU MO 3HAYCHUIO apryMeHTa,
OTIpeNeNATh CBOWCTBA (PYHKIUH 110 €€ TpaduKy.

Crpouts rpauku 31eMeHTapHbIX GYHKLIUN BUA:

y=k/x,y=x2,y=x3y =[x, y= VX, OIHCHIBATH CBOMCTBA YHCIOBOM ¢byHkuuu 1o eé
rpaduxky.

K xonmy oOyuenuss B 9 kJjacce OOydarOMIMICS TMOJYYUT CICAYIOIIUE MPEIMETHBIE
pe3yabTaThl:

Yuciia ¥ BbIYUCICHUSA

CpaBHUBATH U YIOPAJOYNBATH PALIMOHAIBHBIE U HPPALMOHAJIBHBIE YUCIIA.

Bemonsate apudmernueckue ASHCTBHS C pallMOHAILHBIMU YHCIAMHU, COYETasi yCTHBIC U
MUCbMEHHBIE TPUEMBI, BHIIIOJIHATH BEIUMCIICHUS C UPPALMOHAIbHBIMU YUCIIAMHU.

HaxonuTh 3HaueHus CTENEHEN € LEeIbIMU [10Ka3aTeIsIMU U KOPHEH, BHIUUCIIATH 3HAUECHUS
YHCIIOBBIX BBIPA)KEHUH.

OKpyrisiTh JNEHCTBUTENbHBIE YKCIIA, BBINONHATH NPUKHUIKY pE3yJbTaTa BBIYMCIIECHUH,
OLICHKY YHMCJIOBBIX BBIPAXKEHUH.

YpaBHeHusI U HepaBEeHCTBA

Pemarp nuHEWHBIE W KBaJgpaTHBIE YPaBHEHHs, YpPaBHEHMS, CBOASILMECS K HHM,
npocTeime ApoOHO-PaMOHAIbHbBIE YPaBHEHHUS.

Pemats cuctembl IBYX JMHEMHBIX ypaBHEHHI € JIByMS NEPEMEHHBIMU M CHUCTEMBI JBYX
YpaBHEHHUH, B KOTOPBIX OHO YPaBHEHUE HE ABIISETCS JIMHEUHBIM.

Pemate TekcToBbIE 3amaud anreOpanvyeckuM CHOCOOOM C IOMOIIBIO COCTaBJIEHUS
YPaBHEHHUS UM CUCTEMBI IBYX YPABHEHUH C IBYMs IIEPEMEHHBIMHU.

IIpoBONTE MPOCTENUIINE UCCIIENOBAHNS YPAaBHEHU U CUCTEM YPAaBHEHHM, B TOM YHUCIE C
IPUMEHEHHEM TpaQUuecKux IMpeAcTaBiIeHU (yCTaHaBIMBAaTh, MMEET JIM YpaBHEHUE WIIU
CUCTEMA YPaBHEHMH PEILIECHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

Pemate nuHeiiHbIe HEpaBEHCTBa, KBaJApaTHbIE HEPaBEHCTBA, M300pa)xaTh pEIICHUE
HEPAaBEHCTB Ha YHMCJIOBOW MPSIMOM, 3aMIUCBIBATH PEILIEHUE C IOMOIIBI0 CHMBOJIOB.

Pemars cuctembl JIMHEWHBIX HEPAaBEHCTB, CHCTEMbl HEPaBEHCTB, BKIIIOYAIOIINE
KBaJpaTHOE HEPaBEHCTBO, M300pa)kaTh peEIlIeHHE CHUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPSMOI,
3alMChIBAaTh PELIEHHE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEIICHUN PA3IMYHBIX 3a7au.

DOyHKIUUHA



Pacrio3naBath GyHKIIMHM H3yYCHHBIX BHIOB. [I0Ka3pIBaTh CXEMATHUECKU PACIIONIOKEHUE HA
KOOPJMHATHOM TUIOCKOCTH rpapukoB QyHKIMA BUna: y = kx, y = kx + b, y = k/x, y = ax2 + bx +

¢ y=x3,y= Vx, y = |x|, B 3aBucumMocTH OT 3Ha4YeHHI KOIPDUIUCHTOB, ONUCHIBATH CBOICTBA

G YHKIIHA.

Crtpouts u M300pakaTh CXEMaTH4YeCKU TpadUKH KBaAPATUYHBIX (DYHKIWH, ONMHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMNA N0 UX TpaduKam.

Pacno3naBare  kBazpatnyHyro (QyHKIMO 1o  ¢Gopmyie, TPUBOAUTH  MPUMEPHI
KBaJIpaTUYHBIX (QYHKIMH U3 peanbHON KU3HH, PU3HKH, TEOMETPHH.

YuciioBble MOCI€10BATETLHOCTH U MPOTPeCCHH

Pacno3naBate apu(MeTHUECKYI0O ¥ T€OMETPUUYECKYIO MPOrPECCHU MPH Pa3HBIX CIOCo0ax
3aJjaHusl.

BBIMONHATE BBIYMCICHHUS C HWCIOIB30BaHUEM (OPMYJ N-TO YieHa apu(pMETHYECKOH u
reOMETPUYECKON IPOrPeCcCuii, CyMMBI MIEPBBIX N YJICHOB.

N300pakaTh 4ieHBI OCIEI0BATEIBHOCTH TOYKAMH HA KOOPJHHATHON TUIOCKOCTH.

Pemate 3amaun, cBSi3aHHBIE C YMCIOBBIMHU IOCIIEIOBATEIBHOCTSMU, B TOM YHUCIIE 3a7a9d
U3 peasibHO KHU3HHU (C HCIOIb30BaHHEM KAJIBKYJISATOPA, IU(PPOBBIX TEXHOJIOTHIA).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3ie/ioB H TeM nudpoBbIe
Ne /o P Konrpoabnbsie IIpakruueckue (mudpp )
MpOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
| Yucna u BeiuncieHus. PanimoHanbpHbIC )5 | bubmuoreka [JOK
qucia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 1
2 AJITCOPAHHECKHE BHIPAXKCHIA ! https://m.eds00.ru/7f415b90
bu6mmoreka [IOK
3 ¥ paBHeHHUS H HEpaBeHCTBa 20 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Koopawunarst u rpadukn. Gynkimn 24 I https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
> Hosropenne n 0bobmennue 6 I https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO HACOB I10 ITPOITPAMME 102 5 0




8 KUIACC

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




9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
1 Yucna v BeruncieHus. JleicTBUTENbHBIE 9 bubnuorexa [JOK
quciia https://m.edsoo.ru/7f419d08
) YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 14 | bubnnorexa [JOK
OJIHOM IIEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 | bubmmorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
.H 16 1
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa hitps://m.cdsoo.ru/7419d08
bubnunoreka LIOK
16 1
> Dyrrium https://m.edsoo.ru/7f419d08
bu6nmorexa LIOK
4 1 1
6 HCJIOBBIE MOCJIEI0BATENBHOCTH 5 hitps//m.cdsoo.ru/Tf419d08
7 [ToBTOpenue, o6o0IIeHNE, CUCTEMATH3AIHS 18 | bubmmnoreka HOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KoanyecTBo yacoB DJIeKTPOHHbIE
Ne ara udposbie
/i Tema ypoxa Beero KonTpoabubie IIpakTuueckue IIJ[3yqunﬂ :)Iﬁlil;l;OBaTeﬂbele
padoThI padoThI pecypes:
1 [TonsTHE panOHaNBHOIO YKCIIA 1
) Apudmernueckue T1eUCTBUS C 1
paIMoHaIbHBIMU YHCIIAMHU
3 Apudmernueckue T1eUCTBUS C 1
paloHaIbHBIMU YHCIAMU
4 Apudmernueckue neiicTBus ¢ |
paIMoHaIbHBIMU YHCIIAMU
5 Apudmernueckue T1eUCTBUS C 1
paIMoHaILHBIMU YHCIIAMHU
6 ApudmeTrnueckue IeiCTBUS C 1
paloHaIbHBIMU YHCIAMU
7 CpaBHeHue, ynopsi04MBaHue |
paIMOHATBLHBIX YHCE
8 CpaBHeHue, ynopsaounBaHue |
paIMOHATFHBIX YHCEI
9 CpaBHeHue, ynopsa0odnBaHUE 1
paIMOHATBHBIX YHCE
10 Cremnenb ¢ HATYpATbHBIM 1 bubnmoreka [JOK
IIOKa3aTeyieM https://m.edsoo.ru/7f4211de
11 Crenenb ¢ HaATYpaJIbHBIM | bubnmoreka [JOK

IIOKa3aTcjIceM

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




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

"PaninoHanbpHbIE ynciia'




bu6mmoreka [IOK

26 BykBeHHBIE BBIpaXKEHUS
K P https://m.edsoo.ru/7f41feec
27 Dopmyibl
28 DopmyJibl
29 [Tepemennsle. JlonmycTrMblie 3HAUCHUS
MepEMEHHBIX
[IpeobpazoBanme OyKBEHHBIX
. bu6mmoreka [IOK
30 BBIPKCHHH, pACKPBITHE CKOOOK U
https://m.edsoo.ru/7f41fafa
MIPUBEICHNE TTOJO0HBIX ClaraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX
. bubnuorexa [JOK
31 BBIPQKEHUI, pACKPBITUE CKOOOK U
https://m.edsoo.ru/7f41£fd70
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[IpeoOpazoBanre OYKBECHHBIX
32 BBIPAXEHUI, pacKpbITUE CKOOOK U
MIPUBEICHNE TOIOOHBIX CIaraeMbIX
[TpeobpazoBanme OyKBEHHBIX
33 BBIPAXEHUI, pacKpbITHE CKOOOK U
MpUBEIEHNE TTOJO0HBIX ClaraeMbIX
34 CBoiicTBa CTENEHU C HATYpaJIbHBIM bubnnoreka [JOK
oKas3arejieM https://m.edsoo.ru/7f421382
35 CBolicTBa CTENEHU C HATYPAIbHBIM bubnnoreka [JOK
IoKasaTreyieM https://m.edsoo.ru/7f42154e
36 CBoiiCcTBa CTETIEHHU C HATYPAIbHBIM bubnnorexa [JOK
IOKa3aTeyieM https://m.edsoo.ru/7f4218be
bubmuoreka [JOK
37 MHoroune
HOTORICHRT https://m.edsoo.ru/7f42276e
38 MHoro4eHbl bubmorera [JOK

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




CJ'IO)KGHI/IC, BBIYUTAHUEC, YMHOXKCHHUC

bu6mmoreka [IOK

39 MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CiioxeHue, BBIYMTaHHUE, YMHOKEHUE bubmuorexa [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422cc8
41 CnoxxeHue, BBIYUTAaHUE, YMHOXKEHUE bu6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
42 CiioxeHue, BBIYMTaHHUE, YMHOKEHUE bu6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f423182
43 @opMyIibl COKpAIEHHOTO bubnuorexa [JOK
YMHOKEHUS https://m.edsoo.ru/7f42432a
44 @opMyIIbI COKpALIEHHOTO bubnuoreka [IOK
YMHOXKEHUA https://m.edsoo.ru/7f42464a
45 DopmyJIbl COKPALLIEHHOTO bubnnoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f424c12
46 @opMyIibl COKpAIEHHOTO bubnuorexa [JOK
YMHOXECHHUS https://m.edsoo.ru/7f424fd2
47 DopMyJIbl COKPALLIEHHOTO bubnuoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f4251d0
43 PaznokeHre MHOTO4YJICHOB Ha bubmuorexa [JOK
MHOXHUTEIA https://m.edsoo.ru/7f423312
49 Paznoxxenre MHOrO4JICHOB Ha bu6mmoreka [IOK
MHOUTEIN https://m.edsoo.ru/7f4237fe
50 PaznoxeHre MHOTOYJICHOB Ha bubmuoreka [JOK
MHOXHUATEIIN https://m.edsoo.ru/7f4239de
51 PaznokeHre MHOTO4YICHOB Ha
MHOKHUTEHN
57 KouTponbnas pabora no teme

"AnreOpanyeckue BbIpaxeHus"




VYpaBHeHue, npaBuia

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

C ABYMs IICPCMCHHBIMU




CucreMa IByX JIMHEHHBIX YpPaBHEHHI

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




dhopmynamu

[Tpumeps! rpaduKoB, 3a1aHHBIX

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

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

"Koopaunats! u rpadpuku. OyHkuun"

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




/ Beepoccuiickast mpoBepovYHast
pabora

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

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

98 METOJIOB Kypca 7 xiiacca, 00001enne 1 bubmaorexa IJOK

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

100 METOJIOB Kypca 7 kiacca, 00001eHue 1
3HaHUH
[ToBTOpEHNE OCHOBHBIX IMMOHSATUH H

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

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

[TPOTPAMME




8 KUIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabnbsie IIpakruuyeckue A dp
n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsl
1 KBagparHblii KOpeHb U3 YUCIa 1 bubmmorexa LIOK
P P https://m.edsoo.ru/7f42d452
bubnnorexa [HOK
2 [TonsiTre 006 UppaIMOHAILHOM YHCIIC 1 1
https://m.edsoo.ru/7f42eaaa
3 JlecsiTuuHbie TPUOTUKEHUS |
HUPPALMOHATIBHBIX YNCET
4 JlecsiTuuHbIC TPUOTMIKCHUS |
HPPAIIMOHATIBHBIX YHCET
5 JleicTBUTEIbHBIC YKCTIA 1
CpaBHeHHE IEWCTBUTEIIBHBIX YHCEI 1
CpaBHeHME IEWCTBUTENIBHBIX YHCEI 1
3 Apudmernueckuil KBaapaTHbIHI |
KOpEHb
9 VYpaBHeHue Buia x> = a 1
10 CoiicTBa apumeTnyecKkux | bubnuotexa [JOK
KBaJpaTHBIX KOPHEU https://m.edsoo.ru/7f42d862
1 CgoiicTBa apuPMETHICCKUX 1 bubnuorexa [JOK
KBaJPAaTHBIX KOPHEU https://m.edsoo.ru/7f42d862
[IpeobpazoBaHme YUCTOBBIX
12 BBIPAYKEHHI, COJIEPIKAIINX 1 bubmmorexa [TOK
P » CORCPAREE https://m.edsoo.ru/7f42dd26
KBaJpaTHBIC KOPHU
13 [Ipeobpa3oBaHre YHCTOBBIX 1 bubnmnorexa [JOK




BBIPKCHHH, COJEPIKAIINX
KBaJpaTHbIC KOPHU

[Ipeo6pa3oBanue YHCIOBBIX

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

14 BBIPAYKEHMI, COJIepIKAIUX buGnnorexa LIOK
https://m.edsoo.ru/7f42e0be
KBaJpaTHbIE KOPHU
[Tpeobpa3oBaHUe YHCTOBBIX
15 BBIPAYKEHH, COJIEpKALLNX buGnnorexa LIOK
https://m.edsoo.ru/7f42e262
KBaJpaTHbIE KOPHU
16 CremneHs C 11eJIbIM TIOKa3aTeneM bubmorexa LHOK
https://m.edsoo.ru/7f4354a4
CrangapTHas 3alluCh YUCIA.
Pa3mepnl 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T AIEMEHTaPHBIX YACTHIL JI0 bubnuorexa [JOK
KOCMHYECKHX 00BEKTOB), https://m.edsoo.ru/7f436098
JUIMTEJIBHOCTD MTPOLIECCOB B
OKpPY’KarollleM MHUpE
18 CBoOIiCTBA CTETICHH C IIEJIBIM bubnuotexa [JOK
IoKasaTreyieM https://m.edsoo.ru/7f435648
19 CBolicTBa CTENIEHH C IIEJIBIM bubmuorexa [JOK
oKas3arejieM https://m.edsoo.ru/7f435648
20 CBolicTBa CTENEHH C LIEJIBIM bubnnorexka [JOK
oKas3arejieM https://m.edsoo.ru/7f435648
21 CBoOIiCTBA CTETICHH C IIEJIBIM bubnuotexa [JOK
oxKasaTrejieM https://m.edsoo.ru/7f43599a
2 CBOIICTBA CTETICHH C IIEJIBIM bubnmoreka [JOK
IoKa3arejieM https://m.edsoo.ru/7f435ed6
23 KBanpathslii TpéxuiieH
24 KBagpartsslil TpéxuneH




)5 Paznoxxenue kBapaTHOIO bubnnoreka [HOK
TpEXUIIEHA HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
26 Pasnoxenune kBagpaTHoOro bubmmoreka [JOK
TpEXWICHA HA MHOXUATEIN https://m.edsoo.ru/7f42fd38
Konrponsnas pabora mo remam
27 "KBanparhsle kopHu. CreneHu. bubmmorexa [IOK
. https://m.edsoo.ru/7f42ec80
KBanpatuslii Tpexusnen"
28 Anrebpaunyeckas 1po0b bubmorexa HOK
https://m.edsoo.ru/7f430382
JlonycTuMeble 3HaUEHUS
29 MePEMEHHBIX, BXO/ISIINX B
anredpanvecKe BbIPaKEHUs
JlomycTuMble 3HAYEHUS
30 MePEMEHHBIX, BXO/ISIINX B
anredpanvecKe BbIPaKEHUs
31 OCHOBHOE CBOMCTBO bu6mmoreka [IOK
anreOpandeckoi 1podu https://m.edsoo.ru/7f4308e6
. bubnuotexa [JOK
32 Coxpauerne apobeit https://m.edsoo.ru/7f430a8a
N bubmoreka [JOK
33 Coxpauerne apobeit https://m.edsoo.ru/7f430f44
N bubmoreka [JOK
34 Coxpauerne apobeit https://m.edsoo.ru/7f430f44
35 CnoxxeHue, BBIYUTaHUE, YMHOKEHUE bubmuoreka [JOK
U JIeJIeHne anredpandeckux apooei https://m.edsoo.ru/7f43128¢c
36 CiioxeHue, BBIYUTaHNUE, YMHOKEHUE bubnuorexa [JOK
U JIeJIeHne anredpandeckux apooei https://m.edsoo.ru/7f4315¢0
37 CrnoxxeHue, BBIYUTaHUE, YMHOKEHUE bubnuotexa [JOK




U JICJICHHE alireOpandecKux Apooeit

CJ'IO)KGHI/IC, BbBIYUTAHUC, YMHOKCHHUC

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

38
U JICJICHHE alreOpandecKux Apooei https://m.edsoo.ru/7f431a20
[IpeoOpa3oBaHue BEIPAKECHHIA,
39 cop e >II<)a X aired Enqecxne bubmorexa LOK
Alepratl p https://m.edsoo.ru/7f43259c¢
npobu
[IpeobpazoBanue BhIpaXKEHUH,
40 CoZEepIKAIMX alIreOpandecKue bubmorexa LOK
Jlepratl P https://m.edsoo.ru/7f432736
npodu
[IpeobOpazoBaHue BBIpAXKEHUH,
41 COJIeprKaIlUX alreopandecKue bubmmnorera [IOK
Jeprat p https://m.edsoo.ru/7f432736
npodu
4 KonTponbhas padota no teme bubnnorexa [HJOK
"Anrebpanyeckas 1poop" https://m.edsoo.ru/7f431d36
bu6mmoreka [IOK
43 KBangpaTtHoe ypaBHEHHE
BAIPATHOE ypaBHeHH https://m.edsoo.ru/7f42eecla
44 HenonHoe kBagpaTHOE ypaBHEHHE bubmorexa HOK
AP yp https://m.edsoo.ru/7f42eecla
45 HenonHoe kBagpaTHOE ypaBHEHUE bubmorexa HOK
P M https://m.edsoo.ru/7f42eela
46 ®opMyiia KOpHEN KBagpPaTHOIO bubnnorexka [JOK
YpaBHEHHUS https://m.edsoo.ru/7f42f158
47 dopmysa KopHEl KBaJpaTHOTO bubnuoreka [IOK
ypaBHEHUSA https://m.edsoo.ru/7f42f3f6
43 ®dopmysa KOpHEN KBaJpaTHOTO bubmuoreka [IOK
ypaBHEHHUS https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmorexa HOK

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




bu6mmoreka [IOK

50 Teopema Buera
https://m.edsoo.ru/7f430076
51 Pemenne ypaBHeHUH, CBOASIINAXCS K bubnuoreka [IOK
KBaJpaTHbIM https://m.edsoo.ru/7f43c542
5 Pewienne ypaBHeHUH, CBOASIIUXCSA K bubmmoreka [JOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimme apoOHO- bubmumorexa [IOK
pauroHAIBHBIE YPABHEHUSA https://m.edsoo.ru/7f4328c6
54 [Ipocreiimue qpobHO- bubnuoreka [IOK
pauroHAJIBHBIE YpAaBHEHUS https://m.edsoo.ru/7f432b6e
55 Pemenne TekcToOBBIX 3a/1a4 C bu6mmoreka [IOK
MIOMOILIBIO KBa/IPATHBIX YPABHEHUHN https://m.edsoo.ru/7f42f75¢
56 Penienune TeKCTOBBIX 3a/1a4 C bu6mmoreka [IOK
IMOMOIIBIO KBaJPaTHBIX YPABHEHUI https://m.edsoo.ru/7f42f8f6
57 KonTponbhas padota no teme bubnuoreka [IOK
"KBanpaTHsle ypaBHeHuUs" https://m.edsoo.ru/7f4301f2
JInHeliHOE ypaBHEHUE C 1BYMs
53 MePEMEHHBIMH, ero TpaduK,
MIpUMEPHI PELICHUS] YPAaBHEHU B
LETBIX YUCIIax
JInHeliHOe ypaBHEHUE C 1BYMs
59 MePEMEHHBIMH, ero TpaduK,
MIpUMEPHI PELICHUS] YPAaBHEHU B
LEJIBIX YUCIIax
JIuneliHOE ypaBHEHHE C IBYMS
60 MePEeMEHHBIMH, €ro TpaduK,

MIPUMEPHI pellIeHUs] YpaBHEHUI B
LEJIBIX YHCIIaX




61

62

Pemenue cucrem AByX JIMHEHHBIX
yYpaBHEHUM € JBYMS IEPEMEHHBIMU

Pemenue cucrem AByX JIMHEHHBIX
yYpaBHEHUH ¢ ABYMS IEPEMEHHBIMHU

63

64

65

66

Pemenne cucreM qByX JIMHEWHBIX
YPAaBHEHUH C JBYMS IIEPEMEHHBIMU

IIpumepsl pelieHns cucTem
HEJIMHEHHBIX YPABHEHUH C ABYMs
IIEPEMEHHBIMU

[Tpumeps! perieHus cucTem
HEJIMHENHBIX YPABHEHUH C ABYMS
NIePEMEHHBIMU

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

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

67

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

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

68

69

70

Pemrenue TeKCTOBBIX 3a7a4 C
ITIOMOIIBIO CUCTEM YPAaBHEHUI

Pelrenne TeKCTOBBIX 3a7a4 €
ITOMOIIIBIO CUCTEM YPAaBHEHUI

Pemenne TekcTOBBIX 3a7a4 ¢
IIOMOLIBIO CUCTEM YPaBHEHUU

71

UucnoBbie HEPABEHCTBA U UX
CBOMCTBA




YucaoBwie HCpaBCHCTBA U UX

72 .
CBOMCTBa
73 HepaBeHncTBO ¢ 01HOM TTepeMEeHHOM
74 JInHeHbIE HEPAaBEHCTBA C OJHOM bubnunoreka [HOK
IIEPEMEHHOM U UX peLICHUE https://m.edsoo.ru/7f42¢692
75 JIuHeiiHbIe HEPABEHCTBA C OJHOM bubnunoreka [HOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c840
76 JInHeHbIE HEPAaBEHCTBA C OJHOM
MEPEeMEHHON U UX pelIeHHe
77 Cucrembl TMHEHHBIX HEPABEHCTB C bubnnoreka [JOK
OJIHOM IIEPEMEHHOM U UX PELICHUE https://m.edsoo.ru/7f42cb88
73 CucreMpl TMHEVHBIX HEPABEHCTB C bubnnorexa [HJOK
OJIHOM MEPEMEHHON U UX pPElIECHUE https://m.edsoo.ru/7f42cd2¢c
79 Cucrembl TMHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PElICHUE
N3o0pakenue pemeHus THHEHHOTO
bu6mmoreka [JOK
80 HEPaBEHCTBA U UX CUCTEM Ha
. . https://m.edsoo.ru/7f42c9e4
YUCJIOBOU MIPSIMOi
N3o06paxkeHune perieHus TMHEHHOTo
bu6mmoreka [JOK
81 HEpPABEHCTBA U UX CUCTEM HaA
. . https://m.edsoo.ru/7f42c9e4
YUCJIOBOU TIPSIMOI
KonTponbHas pabota mo Temam
82 "HepasenctBa. CucreMbl
ypaBHeHUi"
bu6mmorexa [IOK
83 [TonsTue KIIUH
Py https:/m.edsoo.ru/7f433c12
24 OO6nacTh onpenenaeHus] © MHOKECTBO bubnuorexa [JOK

3HaYeHUH PYHKLIUU

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




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




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

[ToBTOpEHNE OCHOBHBIX MOHATUN U

98 METOZIOB KypCOB 7 ¥ 8 Ki1accoB 1 Bubanorexa LIOK
HOB YD . ’ https://m.edsoo.ru/7f43736¢
0000111eHNE 3HAHUHA
[ToBTOpPEHNE OCHOBHBIX IMOHSATUH H
99 METOJO0B KypcOB 7 U 8 KJIaCCOB 1 Bubanorexa LIOK
HOB YD . ’ https://m.edsoo.ru/7f437510
000011eHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
100 METOIOB KyPCOB 7 U 8 KJIaCCOB 1 bubanorexa LIOK
HOB VP . ’ https://m.edsoo.ru/7f4376b4
000011IeHEe 3HAHUI
[ToBTOpPEHNE OCHOBHBIX MOHITHH H
101 METOIOB KyPCOB 7 M 8 KJIaCCOB 1 bubanorexa LIOK
g P . ’ https://m.edsoo.ru/7f436b88
000011IeHrEe 3HAHUI
[ToBTOpPEHNE OCHOBHBIX MOHITHH H
102 METOIOB KYpCOB 7 M & Ki1accoB 1 Bubmmotexa [IOK
A P . ’ https://m.edsoo.ru/7f437858
000011IeHNE 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHYeckue
padoThI

Jara
H3Y4YeHH S

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

PamnmonansHabIe ynca,
MppalrOHaJIbHbIC YUCIIA, KOHEUHbBIC U
OCCKOHEYHBIC IECATUYHBIC IPOOH

MHokecTBO NEHCTBUTEIILHBIX YHCE;
JIEUCTBUTEIILHBIC YHClIa Kak
OCCKOHEUYHBIC JCCSITHYHBIC POOH

B3aumMHO 01HO3HaYHOE COOTBETCTBUE
MEXy MHOXKECTBOM JECHCTBUTEIBHBIX
4YyUCel U MHOKECTBOM TOYEK
KOOPJMHATHON IIPSAMOM

CpaBHeHuE IENCTBUTENBHBIX YUCEI,
apupMeTHUeCKre eHCTBUS C
JEHCTBUTEIILHBIMU YUCIIAMU

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

Oxpyrienue yucen

Oxpyrienue yncen

10

[Ipukuaka v OlleHKA pe3yJbTaTOB
BBIYUCIICHUN

IIpukunka u onieHKa pe3yJIbTaTOB
BBIYUCIICHUN

JIuneiinoe ypaBHeHue. Pemenue

bu6mmorex [IOK




ypaBHEHUH, CBOJAIIMXCS K TUHEUHBIM

JInneiinoe ypaBHeHue. Pemenne

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

11 . N
YPaBHEHUH, CBOAAIIMNXCS K JIMHEUHBIM
KBagparnoe ypaBHenue. Pemenue
. bubnunorexka [HOK
12 YpaBHEHUH, CBOJALLINXCS K &
https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
KBanpatHoe ypaBHeHnue. Penenne BuG 1OK
. nonnoTexa
13 YpaBHEHUH, CBOASAIINXCS K
https://m.edsoo.ru/7f43c542
KBaJIpaTHbIM
bubnnoreka [JOK
14 bukBaspaTHbie ypaBHEHUS 1
https://m.edsoo.ru/7f43c3d0
bubnnoreka [JOK
15 bukBanpaTHble ypaBHEHUS 1
https://m.edsoo.ru/7f43c3d0
[Ipumepsl penieHus: ypaBHEHUI
16 TPEThEN U YETBEPTOM CTENEHEN
pa3oKeHUEM Ha MHOXKUTEIH
IIpumepsl pelieHns: ypaBHEHUI
17 TPEThEN U YETBEPTOH CTENEHEN
pa3I0KEHUEM Ha MHOXKHUTEIH
13 Penenne 1po6GHO-paIiOHATBHBIX bubnnorexka [JOK
yYpaBHEHUHU https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOGHO-paiMoHaIbHBIX bubnuoreka [IOK
YpaBHEHUN https://m.edsoo.ru/7f43c9b6
20 Pemenne TekcTOBBIX 3a1a4
anreOpanyeckuM METOJIOM
)1 Pemenye TeKCTOBBIX 3a1a4
anreOpanyeckuM METOJIOM
22 Pemrenyie TeKCTOBBIX 3a7a4




aJ'II‘G6paI/I‘ICCKI/IM METOAOM

KontponsHast pabora o Teme

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




CUCTEMbI ypaBHEHUH C IByMs
epeMEHHBIMU

Penrenne TekCTOBBIX 3aJa4

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

perieHue

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




KBa,I[paTHBIC HEPaBCHCTBA U UX

bu6mmoreka [IOK

48 pelienue https://m.edsoo.ru/7f43b5a2
49 KBaznpaTHble HEpaBEHCTBA U UX
pelieHne
50 KBanpaTHble HEpaBeHCTBA U UX
pelieHne
I'padmyeckas uaTepIpeTanus
51 HIe)pg)BeHCTB u CI/ICT:MIz{ep:BeHCTB c bubmmorexa LIOK
https://m.edsoo.ru/7f43b098
JBYMsI IEpEMEHHBIMU
['paduueckas uHTEpIIpETALUS
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JIBYMsI IEPEMEHHBIMU
53 KonTtponpsHast pabora o Teme
"Hepasencrtna"
54 KBanparnunas ¢pynknus, e€ rpagux u bubnuoreka [IOK
CBOICTBA https://m.edsoo.ru/7f4396¢6
55 KBanpatuunas QyHkius, e€ rpaduk u bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 KBanpatuunas ¢pynkuus, e€ rpaduk u bubnnoreka [JOK
CBOMCTBa https://m.edsoo.ru/7f4399b4
57 [TapaGoia, KOOpAMHATHI BEPUIMHBI bubnuoreka [IOK
napaboJibl, 0Cb CHMMETPHUH 1apadoIIbl https://m.edsoo.ru/7f439eb4
53 [Tapabona, KOOpAMHATHI BEpPIIMHEI bubnnoreka [JOK
napaboIIbl, 0Cb CHMMETPHH 11apadoIbl https://m.edsoo.ru/7f43a03a
59 [TapaGosna, KOOpPAMHATHI BEPIIMHbI bubnnoreka [JOK
napaboJIbl, OCh CHMMETPHUH TTapadoIIbI https://m.edsoo.ru/7f43alac
60 [TapaGosna, KOOpPAMHATHI BEPIIMHbI bubnuorexa [IOK

napadoIIbl, 0Cb CHMMETPHH 11apadoJIbl

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




[TapaGosna, KOOPAUHATHI BEPIIMHbI

bu6mmoreka [IOK

01 napaboIIbl, 0Cb CHMMETPHUH 11apadoIbl https://m.edsoo.ru/7f43a526
& [Tapabosna, K0OOpAUHATHI BEPILUHBI
napaboIIbl, 0Cb CUMMETPHH MapadoIIbl
63 I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
64 I'paduku dynaxumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
65 ['paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[x|
66 I'paduku pynknmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
67 ['paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
68 ['paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
69 KonTponbHas pabora no teme bubnuoreka [IOK
"OyaKIMn" https://m.edsoo.ru/7f43ab84
70 [TonsTHE YHCIOBOM bu6mmoreka [JOK
MOCJIEI0BATEIIBHOCTH https://m.edsoo.ru/7f43e6¢6
3agaHue MociIeq0BaTEIbHOCTH
71 peKyppeHTHOI popmyioif n bubnmorexa LIOK
. https://m.edsoo.ru/7f43ebda
dbopmyoii n-ro uneHa
7 ApudmeTrnueckasi U reoMeTpuyecKas bubnnorexka [JOK
Hporpeccuu https://m.edsoo.ru/7f43ed7e
7 Apudmernueckas 1 reoMeTpuiecKas bubnuorexa [IOK
porpeccuu https://m.edsoo.ru/7f43f3b4
74 DopMyIbl N-TO 4IECHA bubnuorexa [IOK




75

76

7

apupMETUUECKON U TEOMETPUUECKON
IIPOrPECCUM, CYMMBI IIEPBBIX N
YIEHOB

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

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

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

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f0c6

bu6mmoreka [IOK
https://m.edsoo.ru/7f43{72e

78

@opMyIbI N-TO YIECHA
apuMeTUYECKON U TEOMETPUUYECKON
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

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

79

N3obpaxeHue 4wieHOB
apuMeTUIECKON U TEOMETPUUECKON
MPOrpeccuil TOUKamMu Ha
KOOPJMHATHOM MJIOCKOCTH

80

N3o00pakenne 4ieHOB
apupMeTUIECKON U TEOMETPUUECKON
MPOTPECCHil TOUKaMH Ha
KOOPAMHATHOW INIOCKOCTH

81

JIMHEWHEBIN 1 SKCIOHEHITHATbHBIN
poct




82

CrnoxHbI€ NPOLIEHTHI

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

83

Cro’xHbI€ IPOLIEHTHI

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

84

85

86

87

88

KontponbHast pabota o Teme
"YycioBbIe MIOCIEA0BATEIHLHOCTH "

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

IToBTOpEHME, 0000IICHUE 1

cucreMarusanus 3HaHuu. [IponeHTsl,

OTHOILIEHHUS, TPOIIOPLIUU

IToBTOpEHME, 0000IICHUE 1
CHUCTEMATHU3aIUs 3HAHU.
Oxkpyrienue, npuOIMKeHne, OleHKa

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

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

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

89

[ToBTOpenue, o6obIIeHNE U
cucTeMaru3anmsa 3HaHui. Pemenne
TEKCTOBBIX 337124 apHUPMETHUESCKUM
CII0co00M

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

90

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

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




[ToBTOpEeHmE, 0000IICHUE 1
cucTeMaTu3alus 3HaHuH.

bu6mmoreka [IOK

o1 [IpeobpazoBanue anredpandeckux https://m.edsoo.ru/7f4441ca
BBIPQXCHHH, TOMMYCTHMbIE 3HAYCHHUS
[ToBTOpEHME, 0000IICHUE U

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

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

o4 CHUCTEeMaTU3alus 3HaHH. bu6mmoreka [IOK
[IpeoOpazoBanue anredOpanyecKux https://m.edsoo.ru/7f444a94
BBIPAXECHH, TOMYCTUMbIE 3HAYECHUS
[ToBTOpenue, o6obIIeHNE U

05 cucremaTusanus 3HaHuil. OyHKuuu: bubnuotexa [JOK
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f444¢c56
byHKIMI
[ToBTOpenue, o6obIIeHNE 1

96 cucremaTtusanus 3HaHuil. OyHkuuu: bubnuotexa [JOK
IIOCTPOEHUE, CBOWCTBA U3yUYECHHBIX https://m.edsoo.ru/7f444f44
byHKIII
[ToBTOpenwme, 0600IIEHNE 1

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

98 [ToBTOpeHme, 0600IIEHNE 1 bubnuotexa [JOK




cucTtemMaTu3anus 3HaHuil. OyHKIWH:
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX
byHKIII

[ToBTOpEHME, 0000IICHUE U
CHCTEMAaTU3alMs 3HAaHUI.

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

bu6mmoreka [IOK

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

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

101 Hroroas xouTpoapHas pabora 1

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

OBILEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJbTara
1 YHucna 1 BBIYUCICHUS
. BoeinonHATe,  coderas  yCTHbIE UM IIHMCBMEHHBIE  HPHUEMBI,
' apudmeTnyeckue AeWCTBUA C PallMOHAIBHBIMH YUCIaMU
HaxomuTh ~ 3Ha4YeHHWs]  YMCIOBBIX  BBIPAXCHHH,  MPUMEHSTh
1.2 pa3HooOpa3HbIe CIIOCOOBI M MPUEMBI BEIYUCIICHHS 3HAYCHUN JAPOOHBIX
BBIPXKEHUH, COIepKAIUX OOBIKHOBEHHBIE U JECSITUYHBIE POOH
[lepexoauts OT oaHON (OpMBI 3amuMch 4YUCEl K  Apyrou
13 (mpeoOpa3oBbIBaTh  JECATHYHYIO  OpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECSITHYHYIO, B YAaCTHOCTH, B OECKOHEYHYIO
JECSITHYHYIO IPOOB)
1.4 CpaBHUBATh U YIOPSAJOYNBATH PALIMOHAIILHBIE YUCIIA
1.5 Oxpyrsrh uncia
BBINOMHATE MPUKUAKY U OIEHKY pe3yibTaTa BBIYMCICHHUH, OIEHKY
1.6 3HQYEHUW YUCIOBBIX BBIPAKCHUH. BBINOTHATH IEUCTBUS  CO
CTETEeHSIMH C HATypaJIbHBIMH MTOKa3aTeNsIMU
= [IpuMeHITh TNpU3HAKM AECITUMOCTH, Ppa3JIOKEHHE Ha MHOXKHUTEIU
' HaTypaJIbHBIX YHCEI
Pemarp  nmpakTUKO-OpMEHTHUPOBAaHHBIE  3a/ayd,  CBS3aHHbBIE C
OTHOILIEHUEM BEJIMYNH, IIPONOPLUOHATIBHOCTHIO BEJIMYMH,
1.8 MPOLIEHTAaMHU, HWHTEPIPETHUPOBATh pE3YyNbTaThl pEIIeHUus 3agad C
Y4€TOM OTpaHMYEHUM, CBA3aHHBIX CO CBOMCTBAMM PacCMaTPUBAEMBIX
00BEKTOB
2 Anrebpanueckue BbIpaXeHUs
51 Hcnonb3oBarth anreOpanvyeckyr0 TEPMUHOJOTHIO U CHMBOJIHKY,
' MIPUMEHSTH €€ B IPOLIECCE OCBOCHMS y4eOHOr0 MaTepualia
59 Haxomute 3HaueHuss OYKBEHHBIX BBIPAKEHUH MpH  3aJaHHBIX

3HAYCHUAX MMCPCMCHHBIX



BoimonHATe 1peoOpazoBaHUsl IIEJIOTO  BBIPAKEHHUS B MHOTOWIEH

- MIPUBEJICHUEM MOIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK
BbINONHATE YMHOXKEHHE OJHOWIEHAa HA MHOTOYJIEH M MHOIOWIEHA Ha
24 MHOIOWIEH, NPUMEHATh (OpMyJbl KBaJapara CyMMbl M KBajpara
pa3HoCTH
Ocy1ecTBIATh pa3aoKEHNE MHOTOUJIEHOB HA MHOXKUTEH C IIOMOILBIO
2.5 BBIHECEHHSI 32 CKOOKH OOLIEr0 MHOXHTES, TPYNIIUPOBKU CIaracMbix,
npuUMeHEHHs (HOPMYJT COKPALIEHHOTO YMHOKEHUS
26 [TpumensTh MpeoOpa3oBaHKsi MHOTOYICHOB JJISl PELICHUS Pa3IMYHBIX
' 3aJa4 U3 MaTeMaTHKH, CMEKHBIX IIPEIMETOB, U3 peaJIbHOM IPAKTUKU
)7 Hcnonb3oBaThk CBOMCTBA CTENEHEH ¢ HaTypadbHBIMHU IOKa3aTENsIMU
. TUTSL TPEOOPa30BaHUS BRIPAKESHUH
3 VYpaBHEHMs U HEpaBEeHCTBA
Pemate nuHeHHBIE YpaBHEHUS C OJHOW HEPEMEHHOH, NpUMEHssA
3.1 IpaBWIa Mepexoaa OT UCXOJHOTO YpaBHEHMSI K PaBHOCHIBHOMY EMY.
[IpoBepsATs, SIBIISETCS JIM YUCIO KOPHEM YPaBHEHUS
32 [IpumensaTs rpaduueckue MeTOAbl MPU  PELICHUHM JIMHEHHBIX
. YPaBHEHUI U UX CUCTEM
33 [TonOuparh npUMepsl Hap YKceN, SBISIOIIMXCSA PELIEHUEM JIMHEHHOTO
' YPaBHEHUS C IBYMsI IEPEMEHHBIMU
CtpouTth B KOOpAMHATHOM MIIOCKOCTH IrpaduK JMHEHHOTO YpaBHEHHUS C
34 JIBYMsI NIEPEMEHHBIMH; IOJIb3YACh TpapuKOM, MPHUBOJIUTH NPUMEPHI
pELIeHNs] ypaBHEHUS
3.5 Pemate cuctemsl 1ByX JUHEHHBIX YPAaBHEHHH C JBYMS IIEPEMEHHBIMU,
' B TOM 4HUCIIE TpapUUecKu
CocTaBiATh U pemarh JUHENHOE ypaBHEHUE WIH CUCTEMY JIMHEHHBIX
3.6 YpaBHEHUH 1O YCIOBUIO 33/1a4, MHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l MOJY4YECHHBIN pe3ybTarT
4 Koopaunats! u rpadpuku. @yHkuuu
N300pakaTh Ha KOOPAMHATHOW MNPSAMOM TOYKH, COOTBETCTBYIOILIUE
4.1 3aJlaHHBIM KOOpJAMHATaM, JIy4H, OTpPE3KH, WHTEpBajbl, 3alHCHIBATh
YHCIIOBbIE TPOMEKYTKH Ha alNre0panveckoM s3bIKe
42 OTtmedaTp B KOOPAMHATHOM IUIOCKOCTM TOYKM IO 33JaHHBIM

KOOpJHHATAM




Crpouth rpaduku nuHEHHBIX GyHKIHA. CTpouTh Tpaduk GyHKIHH y

4.3
= x|
OnwuceiBaTh C MOMOIIBIO (YHKUIMH H3BECTHBIC 3aBHCHMOCTH MEXKIY
4.4 BEJIMYMHAMHU: CKOPOCTb, BpEMs, PAacCTOSHHE, LEHY, KOJIUYECTBO,
CTOMMOCTb, TPOU3BOIUTENLHOCTD, BpeMsl, 00BEM pabOThI
4.5 HaxoauTs 3HaueHne QyHKIMM 1O 3HAYCHUIO €€ apryMeHTa
[lonumats rpaduyeckuii cnoco® TPEACTABICHUS U aHAIM3a
4.6 uHboOpMalMY, W3BJIEKATh M HHTEPHPETHUPOBATH HHPOPMALUIO U3
rpaMKOB peasbHBIX MPOIECCOB M 3aBHCUMOCTEH
8 KIIACC
Kon .
IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
pe3yjabrara
1 Yucna 1 BIYUCICHUS
Wcnonp3oBaTh  HayallbHble  MPEACTABICHUS O  MHOXECTBE
1 JEHCTBUTENBHBIX YUCEI U1l CPAaBHEHMS, OKPYIJICHUS U BBIYMCIICHUH,
. n300pakaTh JEHCTBUTENBHBIE YHUCIA TOYKAMH Ha KOOPJMHATHOU
MpSMOit
[IpumeHsaTh MOHATHE  apU(PMETHUYECKOTO  KBAJAPaTHOTO  KOPHA,
- HaXO/JWTh KBAJpaTHble KOPHHU, MHCIONB3Yys MpH HEO0OXOAUMOCTH
' KaJIbKYJISITOP, BBIIOJIHATH MpeoOpa3oBaHUs BhIPAKEHUHN, COAEpKAIIUX
KBaJIpaTHbIE KOPHHU, UCTIOJIb3YsI CBOWCTBA KOPHEH
13 Hcnonb3oBare 3amuck  OONBIIMX M MajbIX YHCEN C IOMOIIbIO
' JECATUYHBIX Ipo0eit u creneHeit uncna 10
2 Anrebpanyeckue BbIpaXKEHUS
[IpuMeHATh TOHSATHE CTENEHW C LEJIbIM I10KA3aTeleM, BbIIOJIHATh
2.1 npeoOpa3oBaHusl BBIPAKEHWH, COAEP)KAIIMX CTENEHH C IEIbIM
ITOKa3aTeIeM
BbINONMHATE  TOXIECTBEHHBIE  MPEOOpa3OBaHUS  PALlMOHATIBHBIX
22 BBIDKEHUII HAa OCHOBE IPAaBUJ JEHCTBUI HaJ MHOIOWIEHAaMU U
anredpandeckuMu Ipo0sMu
2.3 PacknanpiBaTe KBagpaTHBIA TPEXUIEH HA MHOKHUTEIN
24 [IpumensTh mpeoOpa3zoBaHUsl BBIPAKEHUN AJIS pEIICHHs Pa3InyHbIX




3a1a4 U3 MaT€éMaTuKH, CMEXHBIX ITPEAMETOB, U3 peanLHoﬁ IMPAKTUKU

VYpaBHEeHMs U HEPABEHCTBA

3.1

PemraTe .]'IPIHCIZHBIG, KBaJApaTHbIC YpPaBHCHHUA W pPaAlUOHAJIBHBIC
YpaBHCHU:, CBOAAIIHUECA K HUM, CUCTCMbI ABYX ypaBHCHI/Iﬁ C ABYMA

INEPEMEHHBIMU

3.2

33

3.4

[IpoBoauTh mpoCTEHIINE MCCIENIOBAHUS YPAaBHEHUHM U CHUCTEM
ypaBHEHMH, B TOM 4YHCI€ C TNPUMEHEHHEM TpaduuecKux
Mpe/icTaBlIeHU (ycTaHaBIMBATh, UMEET JIM ypaBHEHUE WM CUCTEMa

YPaBHEHUI pEILLEHUs], €CIIU UMEET, TO CKOJIBKO, U IIPOYEe)

[lepexomuth OT cIOBECHOH  (OpPMYNIHpPOBKM  3amauu K e
anredpanvyeckoil MOJIENH C TMOMOIIBIO COCTABIICHUS YPABHEHHS WIIU
CHUCTEMBbI ypaBHeHI/If/'I, HHTCPIPETUPOBATH B COOTBETCTBUHN C

KOHTCKCTOM 3a1a4Hn HOJ'Iy‘IeHHHﬁ pe3yibTar

[IpuMeHATHh CBOWCTBA YUCIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLICHKH,
peliaTh JIMHEWHbIE HEPaBeHCTBA C OJJHOM MEPEMEHHON M UX CHCTEMBI,
IaBaTh  TIpa@UYEeCKyl0  WUIIOCTPALMI0  MHOXKECTBA  PEIICHHI

HCPABCHCTBA, CUCTCMbI HCPABCHCTB

OyHKIUU

4.1

4.2

9 KIIACC

kix

[lonnMaTh M UCHONB30BaTh (DYHKIMOHAIbHBIE IOHATUS M S3BIK
(TepMUHBIL, CUMBOJIMYECKHE OOO3HAYEHMsI), ONPEAENATh 3HAuCHUE
(GYHKIMU MO 3HAYEHMIO apryMEHTa, ONpPENesTh CBOWCTBA (YHKLUHU
1o €€ rpaduky
Crpouts rpaduKu 371€eMEeHTapHbIX PYHKINUN BUA:

y=k/x

, Yy =x% y = X% y = [X|, onicbIBaTh CBOICTBa YMCIOBON (PYHKIUU O €€
rpaduKy

Kon
NpoBePsieMoOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM

o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0 00111eT0 00Pa30BaAHUA



Yucna 1 BEIUUCIIEHUS

1.1

CpaBHI/IBaTB U YIHOpAAOYMBATH pPALUMOHAJIBHBIC W HWPpalOHAIIBHBIC

qucia

1.2

BremonssaTh apI/I(bMCTI/I‘IeCKI/Ie HeﬁCTBHH C palluOHAJIbHBIMH YHCJIaAMU,
CoucTass YCTHBIC U NNHMCbMCHHBIC HpI/IéMBI, BBIINIOJIHATh BBIYMUCICHUSA C

HppalOHAJIbHBIMU Y CJIaMHU

1.3

Haxonute 3HaueHUsi cTeneHeld ¢ LENbIMU I0KA3aTelIIMU U KOPHEW,

BBIYMCIIATH 3HAUYCHU S YHUCIIOBBIX BBIpa)KCHI/Iﬁ

1.4

OprrJISITb I[CFICTBHTCHBHBIG 4urciia, BBIIOJHATL NPUKUIKY pPE3yiibTaTa

BBIYMCIICHH, OLIEHKY YMCIIOBBIX BBIPAKECHUMN

2.1

22

23

24

ypaBHeHI/ISI H HCPABCHCTBA

Pemarsn JIMHEHHBIE u KBaJApaTHLIC YpaBHCHMN, YpaBHCHUH,

CBOAAIIMUECCA K HUM, HpOCT@ﬁH.IPIC ,Z[pO6HO-paLII/IOHaJ'ILHLIe YpaBHCHUA

Pemate cucTeMsl IByX JIMHEWHBIX YPAaBHEHUH C JBYMs IIE€PEMEHHBIMU
U CUCTEMBI IBYX YPaBHEHHI, B KOTOPBIX OJIHO YPAaBHEHUE HE SBIAETCS

JIMHEHHBIM

Pemars TekcToBBIC 3amauu aJ'Il"e6paI/I‘IeCKI/IM cImocodoM ¢ IIOMOIIBIO
COCTAaBJICHHUA YpPAaBHCHHUA WM CUCTEMbBI IBYX ypaBHCHI/Iﬁ C ABYM:I

NEPEMECHHBIMU

IIpoBoauTh mpoOCTEHIINE MCCIECIOBAaHUA YPAaBHEHUHM U CUCTEM
YpaBHEHMH, B TOM YHCIE C MPUMEHEHHEM TIpapUUecKux
Mpe/ICTaBICHUH (HallpuMep, yCTaHaBIUBaTh, UMEET JIU YpaBHEHUE WU

cucreMma ypaBHeHI/Iﬁ peuicHus, €Ciin UMECT, TO CKOHBKO)

2.5

Pemarsn JIMHEHHBIE HCPaBCHCTBA, KBaApPaTHLBIC HCPAaBCHCTBA,
n300pakaTh pellIeHHe HEPABEHCTB HA YMCIIOBOM MPSIMOM, 3alUCHIBATh

peuIeHue ¢ MOMOIIIbIO CUMBOJIOB

2.6

2.7

Pemate cucTEeMBI JIMHEHHBIX HCPaBCHCTB, CHCTCMbl HCPABCHCTB,
BKIIFOHArOIMe KBaJApaTHOC HCEPABCHCTBO, I/1306pa)KaTB peIICHUC
CUCTCMbI HCPABCHCTB Ha YHCIOBOM HpHMOﬁ, 3alMUCbIBATh PCUICHUC C

ITOMOIIBIO CMMBOJIOB

Hcnons3oBaTh HEPAaBCHCTBA NTPH PCIICHUHU PA3JIMIHBIX 3a1a4

OyHKIUU



3.1

3.2

Pacnio3naBath  (QYHKIMM  U3YyYEHHBIX  BHUJIOB. IToka3beiBaTh
CXEMaTHUYECKH PacIoIOKEeHNEe Ha KOOPAUHATHOM INIOCKOCTH Irpa)uKoB
¢byukuuit Buga: y=kx, y=kx+b, y=~k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT
3Ha4eHUH K03()(PUIIMEHTOB, OMMUCHIBATH CBOWCTBA (PYHKITHIA

[loka3piBaTh  CXEMAaTUYECKH pPAcIOJIOKEHHE Ha  KOOPIMHATHOU
IUTIOCKOCTU TpadukoB (GyHKUIUH Buaa y = VX, y = [X| U omucChIBaTh

CBOWCTBA (PYHKITHIA

33

Crpoutb M M300paxkaTb CXEMaTHYECKH TIpadUKu KBaJpaTHUYHBIX
(GyHKIMH, ONMUCHIBATH CBOMCTBA KBAJPAaTHUYHBIX (YHKIMHA MO HX

rpadukam

3.4

Pacnio3naBate KBagpaTtuuHyr0 (QYHKOHIO 1O (Qopmyiie, TPUBOAUTH
NpUMEpHl KBaJpPAaTHUHBIX (DYHKIUH W3 peasbHOW KU3HH, (DU3HKH,

IreoMCTpun

4.1

4.2

Apudmerndeckast 1 reOMETpUIECcKast IPOTrpecCcuu

Pacrnio3HaBaTh apu(pMETHUYECKYI0 U F€OMETPUUECKYIO POIPECCUH IIPU
pa3HbIX crioco0ax 3agaHust

BBINONHATE BBIUMCIEHUS C HUCHOJIb30BaHUEM (QOPMYNl n-TO UJIeHa
apu(METHIECKOW M TEOMETPUYECKOH MPOrpeccHid, CyMMBI TEPBBIX N

YJICHOB

4.3

4.4

I/I306pa)KaTL YICHBI MMOCJICAOBATCIbHOCTH TOYKAMHU Ha KOOpHHHaTHOﬁ

TIIIOCKOCTH

Pemrate 3aga4u, CBA3aHHBIC C YHCJIIOBBIMH ITOCJICIOBATCIBHOCTAMM, B
TOM 4YHUCJIC 3agadyu U3 pCaHBHOfI KHN3HHU (C HUCITIOJIB30BaHHEM

KaJIbKYJISITOPa, HU(POBBIX TEXHOJIOTHUH)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT COAePKAHUSA
1 Yucna v BIYKUCICHUS
JlpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0J]] OT OJHOM (POPMBI 3aMUCH
1.1 npoberi k apyroi. IloHsTHE panMOHAJIBPHOTO YHMCIIA, 3alHCh, CPaBHEHHE,
YHOPSAAOYMBAHUE PALIUOHATIBHBIX YHCEI
- Apudmernueckue necTBUS ¢ pallMOHAIBHBIMU YuciiaMu. Pemenue 3agau u3
' peaybHOM MPAKTHKH HA YaCTH, Ha Jpoou
13 Crenenp C HaTypaJlbHbIM IIOKa3aTeJeM: OIpeleleHne, npeoOpazoBaHUE
' BBIPa)KEHUI Ha OCHOBE OIpEIeNIeHNs, 3aUCh OOJIBIINX YUCEell
14 [TponeHThl, 3aMCh MPOLEHTOB B BUJE ApoOU U IpoOU B BUJAE IPOLICHTOB.
' Tpu OCHOBHBIE 33/1a4y HA MIPOLIEHTHI, PEILICHUE 33/1a4 U3 PEAJIbHOU MTPaKTUKU
s [Ipumenenne nOpU3HAKOB  JEIMMOCTH, pPAa3OXKEHHE Ha  MHOXHUTEIU
' HaTypaJbHbIX YHCEI
L6 PeanbHple  3aBMCMMOCTH, B TOM 4YHciae InpsMas U oOpaTHas
' IPONOPLUOHAIBHOCTH
2 AnrebpanuecKue BRIPAKCHHS
)1 ITepeMeHHBIE, YNCIIOBOE 3HAUEHUE BBIPAXKEHUS C NepeMeHHOU. JlomycTumMble
' 3HAYEHUS IEPEMEHHBIX
55 [IpencraBineHre 3aBUCHMOCTH MEXJIy BEIMYMHAMU B BUIe (HOPMYIIbL.
' Beruucnenus no gpopmynam
53 [IpeoOpa3oBanue  OYKBEHHBIX  BBIPDAKEHHMH, TOXXIECTBEHHO  paBHBIE
' BBIPAXKECHUS
24 CBolicTBa CTENEHU C HATYPaJIbHBIM ITOKa3aTeIeM
) s OpHowienbl U MHOroueHsl. CreneHb MHOrowieHa. Clio)keHue, BhIYUTAHUE,
' YMHOXEHHE MHOTOYJIEHOB
Y DopMyIbl COKPAIEHHOTO YMHOXKEHUS: KBaJpaT CyMMBbI U KBaJlpaT pa3HOCTH.
' Popmyna pa3HOCTH KBapaToB. Pa3noxeHne MHOrOWIEHOB HA MHOXKUTEIN
3 VYpaBHeHUS
31 VYpaBHeHUe, KOpEHb YypaBHEHHUs, IpaBWia NpeoOpa3oBaHMs YpaBHEHUS,
' PaBHOCWJIBHOCTh YPaBHEHUN
3.2 JIuHeliHOE ypaBHEHME C OJHOW NEPEMEHHOW, YHUCIO KOpPHEW JIMHEWHOIOo




ypaBHEHUS, PEIICHUE JIMHEUHBIX YPaBHCHUI

CocraBnenue ypaBHeHI/Iﬁ 10 YCJIOBHUIO 3aJa4Hu. Pemenne TekCTOBBIX 3aJ1a4d C

3.3 MMOMOLIBIO YPAaBHEHUI
34 JluneliHOE ypaBHEHUE C IBYMS IIEPEMEHHBIMH U €T0 rpaduk
Cucrema [ByX JMHEWHBIX ypaBHEHUH C JABYMsl I€peMEHHbIMH. Pemienue
3.5 CHUCTEM YpaBHEHHUH CIIOCOOOM IMOJCTAaHOBKH. [IprMephl pemeHusl TEKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaduku. OyHKmm
4.1 Koopaunara Touku Ha mpsiMoi
42 Yucnossle NpoMEXYTKU. PaccTosinue Mexay AByMs TOYKAMH KOOPAMHATHON
' IPSAMO
43 [IpsimoyronbHas cuctema koopauHat, ocu Ox u Oy. Abcuucca U opAMHATA
' TOYKHM Ha KOOPJUHATHOM IUIOCKOCTH
a4 [Tpumeps! rpadukoB, 3anaHHBIX (GopMmynamu. UTeHue rpadukoB peaabHbIX
' 3aBUCHMOCTEN
4.5 [onsarue ¢pynkuuu. ['papuk pynkunu. CroricTBa QyHKIHIA
4.6 Jluneitnas pynkuus, e€ rpaduk. I'paduk byHkumn y = [X|
47 I'paduueckoe pemieHue JMHEHHBIX YpPaBHEHUH M CHUCTEM JIMHEHWHBIX
' YpaBHEHUNU
8 KIIACC
Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHUS
1 Yucna ¥ BBIYUCIIEHUS
. KBagpatHblii kopeHb u3 uucna. IloHsTHe 00 HppalMOHAIBHOM YHCIE.
' JlecsiTuuHble TPUOIMKEHNS HPPALMOHATIBHBIX YHCE
CpoiicTBa apu(MeTUYECKUX KBaJPAaTHbIX KOPHEM M HX TNPUMEHEHHUE K
1.2 peoOpa30BaHUIO YHUCIOBBIX BBIPAKEHUH M BBIYMCICHUSAM. JeHCTBUTENbHbIE
qucna
1.3 Cremnens C 1enbIM TIOKaszareneM U e€ cBoiicTBa. CTaHaapTHas 3alUCh YHCIIa
2 Anrebpanyeckue BbIpaXKEHUS
2.1 KBanpaThslil TpEXuiieH, pa3aoKEHUE KBaPaTHOTO TPEXUIEHA HA MHOXKUTEIN
22 Anrebpanueckas 1poob. OCHOBHOE CBOMCTBO airedpandeckoit qpodu
2.3 CrnoxeHue, BBlYUTaHHE, YMHOXKEHHE, JIeIeHNE anredpandeckux Ipooei



2.4 PanmionansHbIe BRIpaXXEHUS U UX TIPE0Opa3oBaHue
3 YpaBHEHUS 1 HEPABEHCTBA
31 KBanpatHoe ypaBHenue, ¢Qopmyna KOpHEH KBaApaTHOTO ypaBHEHUS.
' Teopema Buera
3.2 Pemenue ypaBHeHMi, CBOOAIIMXCA K JUHENHBIM U KBAIPATHBIM
33 [Ipocreiime ApoOHO-paLMOHATBHBIE YPAaBHEHUS
I'padmueckas uHTEpnpeTanysi ypaBHEHH C ABYMS NIEPEMEHHBIMU U CHUCTEM
34 JINHEMHBIX YPABHEHHUH C ABYMs IEpEeMEHHbIMU. [IpuMepbl pelieHuss cucreM
HEJIMHENHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU
3.5 Pemenne TekCTOBBIX 3a7a4 anreOpandecKuM CrocoooM
3.6 YucnoBbie HEPABEHCTBA U MX CBOMCTBA
3.7 HepaBeHncTBO ¢ 01HOM TTepeMEeHHO
3.8 PaBHOCHUIIBHOCTH HEPABEHCTB
3.9 JIuneliHble HEpABEHCTBA C OJJHOM EPEMEHHOU
3.10 CucreMbl TUHENMHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIIUU
il [Monstre ¢yakmuu. OOIacCTh OMpEACICHUsS HW MHOXKECTBO 3HAYCHHM
' ¢bynakuu. CriocoObl 3aaHus PYHKIIMIMA
4.2 I'padux ¢pynkuuu. UreHre cBOMCTB GyHKINU MO €€ rpaduKy
43 [Tpumeps! rpaduKoB GYHKIIHIA, OTpAKAOIIUX peaTbHbIe TIPOIECCHI
a4 OYHKIIMY, OMHUCHIBAIOIIME TMPSAMYI0O W OOpaTHYI MPOIMOPIMOHATBLHEIE
. 3aBHUCHUMOCTH, UX TpaduKu
4.5 OyHKIUU y =x% y = x°
4.6 Oynkiun y = [x, y = |x|
4.7 I'paduueckoe pelieHne ypaBHEHUH 1 CUCTEM ypaBHEHUH
9 KJIACC
Kon IIpoBepsieMblii JJIEMEHT COePKAHUSA
1 Uucna u BBIYUCIECHUS
- PanmonanpHple Ywcnia, WppAIMOHATLHBIC YWCIA, KOHEYHbIE W OECKOHECYHBIE
' JECATHYHBIE IPOOH
») MHO0eCTBO JACHCTBUTEIHHBIX YHCEN, IeHCTBUTENbHBIE YHCIa KaKk OECKOHEUHbBIE
' JeCATUYHBIE TpoOu. B3anMHO 0THO3HAYHOE COOTBETCTBHE MEXIY MHOKECTBOM




JIEUCTBUTENbHBIX YHCEN U KOOPAUHATHOMN npsiMoi. CpaBHEHHE IEMCTBUTEIbHBIX

qrcen
1.3 ApudmeTndeckne IeHCTBUS C IEHCTBUTEILHBIMU YHCITAMH
W3mepenusi, npubImKkeHus, oleHKd. PasMepbl 00BEKTOB OKPYXKAIOIIETO MHUPA,
1.4 JUIMTEIILHOCTh TPOILIECCOB B OKpyxkaromeMm wmupe. [IpubnuxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOIKkeHus. Okpyrienue uncen. [Ipukuaka u oueHka
pe3ynbTAaTOB BBIUNCICHUI
2 VYpaBHEeHUS 1 HEpABEHCTBA
2.1 VYpaBHeHUs ¢ OJHON TEPEMEHHOMN
2.2 JIuneitHoe ypaBHeHue. Pelenue ypaBHEHUM, CBOASAIIUXCS K TUHEUHBIM
23 KBanpaTtHoe ypaBHeHue. Penienue ypaBHeHHM, CBOASILIUXCS K KBaPATHBIM
04 bukBanpatHoe ypaBHeHHe. IIpuMepbl pelIeHHs YpaBHEHHW TpPETbed H
' YeTBEPTOM CTEIEHEU Pa3IOKEHUEM Ha MHOKUTEN
2.5 Pemenne npo6GHO-paliMOHANBHBIX YpPaBHEHUN
2.6 Cucremsl ypaBHeHUN
2.7 YpaBHeHUE ¢ ABYMS IEPEMEHHBIMHU H €0 Tpaduk
2.8 Pewenne cucreM IByX JIMHEWHBIX YPAaBHEHUU C JBYMS IIEPEMEHHBIMU
29 Pemienne cucreMm IByX ypaBHEHMi, OJHO M3 KOTODPBIX JIMHEMHOE, a APYyroe —
' BTOPOU CTEIIEHU
2.10 I'paduueckas MHTEpIIpeTALMs CUCTEMbI YPaBHEHHH € IByMsI TEpeMEHHBIMU
2.11 Penienne TekcTOBBIX 3a/1a4 aJireOpanyeckuM cnocodom
2.12 YuciioBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenne nuHENHBIX HEPABEHCTB C OJHOW MEPEMEHHOU
2.14 Pemenue cucrem TMHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHOM
2.15 KBagparusie HepaBeHCTBA
516 I'padmueckas uHTEpmpeTanusi HEPaBEHCTB M CHUCTEM HEPABEHCTB C JBYMs
' NIEPEMEHHBIMU
3 DOyHKIUH
31 KBanparuunas ¢ynkuus, e€ rpapuk u cpoiictBa. [lapabona, KoopauHaTHI
' BEPIINHBI 1apadoIbl, 0OCb CHMMETPUH MapadoIbl
3.2 I'paduxu Qynkumii y=kx, y=kx+b 1 uX CBOHUCTBa
3.3 I'paduku Qynkumii y=k/x, y = x° 1 UX CBONCTBa
34 I'paduku QyHKIUM , U UX CBOMCTBA




Yucnosbie IIOCJICA0BATCIIBHOCTHU

Onpez[eneHI/Ie U CIIOCOOBI 3aJaHusl 4YHUCJIOBBIX HOCJ'I@I[OB&T@J'II)HOCTCI‘/'I. 3aIlaHI/Ie

+ MOCIIEI0BATEIFHOCTH PEKYPPEHTHOM (hopMyItoit U popMyIioii n-ro djaeHa

42 Apudmernueckass mnporpeccus. Dopmynsl n-ro  wieHa apu(pMeETHUECKOH
' MIPOTPECCUH, CYMMBI MIEPBBIX 71 YICHOB

43 ['eomerpuueckass mporpeccusi. QPopmMynbl n-TO Yi€HA T'€OMETPUYECKOM
' MIPOTPECCUU, CYMMBI NIEPBBIX 71 YWICHOB

44 N300pakeHre YiIeHOB apu(METHYECKOW UM TEOMETPUYECKOH Iporpeccuid
' TOYKaMU Ha KOOPJAMHATHOM MJIOCKOCTH. JIMHEHWHBIN U 3KCIIOHEHIIMAIbHBIN POCT

4.5 CroxHbI€ POLIEHTHI

HPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHHUA K
PE3YJIBTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJIBHOM
HPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOGOBaHMS K NMPEAMETHBIM pe3yJibTaTaM
NMPOBEPAEMOro 0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHO MPOrpaMMbl 0CHOBHOI'O
TpeOoBaHUSA o0mero oopazosanus Ha ocHoBe PI'OC

YMeHHne OnepupoBaTh MOHATHSAMHU: MHOXECTBO, IIOJMHOYKECTBO,
ONepallM¥ HaJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATh IOHATUAMM:
rpad, cBsa3HBIA Tpad, AepeBO, LUK, NIPUMEHATh UX NpPU PELICHUU
3aJa4; yMEHHE UCIOJIb30BaTh rpaduyeckoe MmpeacTaBieHHe MHOXKECTB
JUISL OTIMCAHUS PEAIBHBIX IPOLIECCOB U SIBJICHHM, NPU PELICHUH 3a]a4

Hu3 Apyrux y‘Ie6HHX npeaMeToB

YMeHne onepupoBaTh MOHATUAMM: OIPENEIICHNE, aKCHOMa, TEOpEMa,
JI0Ka3aTelIbCTBO; YMEHUE pAaClO3HaBaTb HUCTUHHBIE M JIOJKHBIE
BBICKA3bIBAHUSA, INPUBOJINUTH NPHUMEPHl W KOHTPIPUMEPHL, CTPOUTH

BBICKA3bIBAHHA U OTPULAHUA BBICKA3bIBAaHUM

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPaJbHOE YHUCIO, MPOCTOE U
COCTaBHOE YMCJIO, JI€JIMMOCTh HATypalbHBIX YHCEN, MPU3HAKU
JeTUMOCTH, LEJI0e YHUCIIO, MOAYJIb 4YHCIa, OOBIKHOBEHHas IpoOb U
NecsiTUUHas apoOb, CTaHIAPTHBINM BUJ YMCIA, pallMOHAIBHOE YHUCIIO,
UppalMoHAIbHOE YHCIO, apu(PMETHUYeCKUH KBAJApPATHBI KOPEHb;

YMCHUEC BBITTOJIHATH HGIZCTBHSI C qucjiaMu, CpaBHHBATb n

YIopsAaAO4YnBaTh 4YHCIA, TMPCACTABJIATL UYHUCIIA Ha KOOpHHHaTHOﬁ



MPSIMOW, OKPYIJIATh YHUCIA; yYMEHHE JejaThb MNPUKUAKY U OLEHKY

pe3yJibTaTta BBIYMCIEHUN

YMeHue onepupoBaTh MOHATHSMM: CTENEHb C LEJNBIM II0Ka3aTeleM,
apudmeTnyecKkuil KBaJApaTHBIA KOPEHb, MHOTOWIEH, alreOpanyeckas
Npo0Ob, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJlbHOM CTENEHU
0oJbllle E€AMHUIIBI; YMEHHE BBIIOJIHATH pacu€rel Mo Qopmynam,
npeoOpa3oBaHus IENbIX, JAPOOHO-PAllMOHANBHBIX BBIPAKEHUN U
BBIPXKEHUI C KOPHIMH, Pa3IoKEHHE MHOTOYJIEHAa Ha MHOXKHUTENH, B
TOM YHCIIE C HCIOJB30BAaHUEM (OPMYNI Pa3HOCTH KBaJpaTOB H

KBaJpaTa CyYMMBI 1 Pa3HOCTHU

YMeHue onepupoBaTh NOHATUSIMU: YACIOBOE PABEHCTBO, YPaBHEHUE C
OJIHOM IIEPEMEHHOM, 4YHUCIOBOE HEPaBEHCTBO, HEPABEHCTBO C
MIEPEMEHHOM; YMEHUE penlaTh JUHEHHbIE U KBaJpPAaTHHIE YpaBHEHUS,
JIpOOHO-pallMOHATIFHBIE YPaBHEHUSI C OJHOW TEPEMEHHOM, CHUCTEMBI
JBYX JIMHEHHBIX ypaBHEHWI, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJlpaTHblE U JPOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C  OJHOMI
MIEPEMEHHOM, B TOM YHUCJIE MPU PELIECHUHU 33134 U3 IPYruX MpeaMeTOB
U TPaKTUYECKUX 3aJay; YMEHHUE HCIO0JIb30BaTh KOOPAWHATHYIO
OpSMYI0O ¥ KOOPAMHATHYIO IIJIOCKOCTH ISl M300pa)KeHHsI pelIeHUi

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIMS, TpadUuK GYHKINH, HYIU
¢byHKIHY, IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEXYTKH
BO3pacTaHusl, YyObIBaHUS, HauOOJblllee U HAUMEHbIEEe 3HAYCHUS
GbyHKIMN; YMEHHE OIIEpUpPOBAThH MOHSTHUSIMHU: npsivast
MPOIOPLIMOHANIBHOCTD, JUHEHHAs (QyHKLMS, KBagpaTHuHas (QyHKIUS,
oOpaTHass TPOIMOPIMOHATBLHOCT, TMapaboiyia, Trurepoosia; yMEeHHE
CTPOUTH TpapuKu PYHKIUH, UCIOIB30BATh I'padUKHU AJIS ONpeaeIICHUS
CBOMCTB MPOIIECCOB U 3aBUCHUMOCTEH, JUIsl pEeLICHUs 3a1a4 U3 APYTUX
y4eOHBIX TpEAMETOB U peallbHOW JKM3HM; YMEHHE BBbIpaXXaTh

dhopmynaMu 3aBUCHMOCTH MEXKTY BeTUIMHAMU

VYMeHme ONneprupoBaTh IIOHATUAMU: II0CJICAOBATCIILHOCTD,
apupmeTHyeckass M TeOMETpUYecKas  IPOrPecCHH;  YMEHHue
WCIIOJIb30BaTh CBOMCTBA MOCIEA0BATENbHOCTEH, (HOPMYINBI CyMMBI U
o0IIIero 4jeHa MpH peleHuH 3a/ad, B TOM YMCIe 3a/1ad U3 IPYTUux

Y4eOHBIX TIPEIMETOB U PEATbHON KU3HH




VYMeHue pemath 3aaud pa3HbIX THUIOB (B TOM 4YMCJIE Ha HPOLEHTHI,
JOJIM W 4YacTH, JBWXKEHHE, paboTy, LEHy TOBapOB M CTOUMOCTh
MOKYIOK U yCIYT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPaBJICHUS JINYHBIMU U
CeMEeHHbIMU  (MHAHCAMM); YMEHHME COCTaBISATH  BBIPAKCHUS,
YPaBHEHHs, HEPAaBEHCTBA M CHCTEMBl 10 YCIOBHUIO 3aJayd,
UCCIIeIOBaTh MOJYYEHHOE pEIIeHUE U OICHWBATh MPaBIONOI00HOCTH

IIOJIYUYCHHBIX PE3YIbTAaTOB

YMeHue onepupoBarh MOHATUAMU: GUTypa, TOUKA, OTPE3OK, Mpsmas,
Jyd, JIOMaHasi, yroji, MHOTOYT'OJIbHUK, TPEYTOJIbHUK, PaBHOOEIPEHHBIN
U PaBHOCTOPOHHUU TPEYroJbHUKH, MHPSIMOYTOJIbHBI TPEYroibHUK,
MeanaHa, OMCCEKTpUca M BBICOTA TPEYrOJbHMKA, YETHIPEXYTOJIBHUK,
napajuieniorpaMM, pomM0O, TPSIMOYTOJIBHHMK, KBaJapar, Tpamnemus;
OKPYKHOCTb, KpPYT, KacaTelbHasl; 3HAaKOMCTBO C IIPOCTPAHCTBEHHBIMU
¢dburypamu; yMeHue pemaTh 3aadyd, B TOM UYHWCJIE U3 TOBCEIHEBHOM
KU3HU, Ha HAXOXKJIEHUE I€OMETPUYECKUX BEJIIMYMH C HPUMEHEHUEM

W3YYCHHBIX CBOMCTB GuUryp u (HakroB

10

YMeHue omnepupoBaTh MOHSATUSMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTOJIbHUKOB; IapaUIEIbHOCTh M NEPIEHAUKYISAPHOCTh INPSMBIX,
YIoJl MEXAY NpPSAMBIMH, IEPIECHAUKYJSIP, HAKJIOHHAs, MPOEKLUs,
nonobue ¢puryp, moo0HbIE TPEYTOJIbHUKH, CAMMETPHS OTHOCUTEIHHO
TOYKM M MNPAMOU; YMEHUE DPACIIO3HABATH PABEHCTBO, CUMMETPUIO U
nonobue ¢Guryp, napaieIbHOCTh U NEPIEHIUKYISIPHOCTh MPSMBIX B

OKPY’KaIOIllEM MUpE

11

12

YMeHue onepupoBaTh IOHATHAMM: JUIMHA, PACCTOSIHUE, YIroj
(BeMIMuMHA yTia, CUHYC U KOCHUHYC yIJla TPEYrojbHHKA), IIOLIA/ib;
YMEHHE OLIEHUBATh pa3Mepbl MPEIMETOB U OOBEKTOB B OKPYKAOILEM
MHUpE; YMEHHE NpUMEHATh (OopMyabl TNepuUMeTpa U IJIOLIAIU
MHOTOYI'OJIbHUKOB, JJIMHBI OKPY)KHOCTH W IUIOIIAIU Kpyra, o0bema
MPSIMOYTOJIBHOTO TapaJuIeNENUIea; YMEHUE INPUMEHATh NPU3HAKU
paBeHCTBa TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrojbHHUKa,
teopemy Iludaropa, TpUroOHOMETpUYECKHE COOTHOLICHUS  JUIs
BBIYMCIICHUS JUINH, PACCTOSTHUM, ITONIaAeH

YMmenue wuzo0paxarb IUIOCKHE (UIypel W WX KOMOMHALIWH,
MPOCTPAHCTBEHHbIE (UTYPbl OT PYKH, C TOMOIIBIO YEPTEKHBIX

HHCTPYMCHTOB W 3JICKTPOHHBIX CpPCACTB II0 TCEKCTOBOMY HJIU




CHUMBOJIbHOMY OITMCAHUTIO

13

14

YMeHue  onepupoBaThb  IHOHATHSAMM:  IPSMOYrOJIbHAsh — CHUCTEMaA
KOOpJAMHAT, KOOpAMHAThl TOYKH, BEKTOp, CyMMa BEKTOPOB,
IIPOU3BECHNE BEKTOPA Ha YUCIIO, CKASIPHOE IPOM3BEAECHUE BEKTOPOB;
YMEHHME HCHOJIb30BaTh BEKTOPHl M KOOPAMHATHI NIl MPEACTaBICHUS
JAHHBIX W pELIeHUs 3aJad, B TOM 4YHCIE M3 JAPYrMX Y4eOHBIX

IIPEAMETOB U PEaIbHOMN )KU3HU

VYMmenne ONCprupoOBaTh IOHATUAMMU! CTOJI6I/IKOBBIC U KPYTrOBbIC
IMarpaMMbl,  TaOIUIBL, cpenHee  apudMeTHdeckoe, MelIuaHa,
HauOoJbIlIee W HAMMEHBIEE 3HAYCHUS, pa3MaxX YHCIOBOTO Habopa;
YMEHUE  U3BICKaTh, HHTEPIPETUPOBATH H  MPEOOpPa3OBIBATH
nHGOpMAIMIO, TPEJICTABICHHYI0 B Ta0IMIAX M Ha JUarpaMmax,
OTPaKAIOIIYI0 CBOWMCTBA M XAPAaKTEPUCTHKU PEATBbHBIX MPOIECCOB U
ﬂBJ’IeHHfI; YMCHUC pacrio3HaBaThb N3MCHYUBLIC BCIIMYNHBI B

OKpYyKaromemM MHUpe

15

16

YMeHue onepupoBaTh MOHATUAMU: CIy4alHBIA ONBIT (CITy4alHBIN
9KCIIEPUMEHT), JJIEMEHTapHOE COObITHE (3JIEMEHTApHbI HCXO0J)
Clly4yallHOro OIbITa, CiydyaifHOe COOBITHE, BEPOATHOCTH COOBITHS;
YMEHUE HaXOIUTh BEPOSATHOCTU CIIyYallHBIX COOBITHH B OIBITaX C
PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMHM; YMEHHUE pellaTh
3aJa4d METOJIOM OpPraHM30BAaHHOIO IMepedopa M ¢ HCIOJIb30BaHUEM
IIpaBWIa YMHOJKEHUS; YMEHHUE OLICHMBAThb BEPOATHOCTH pEaIbHBIX
COOBITUH W SIBJICHUH, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MQJIOBEPOSITHBIX COOBITMH B OKPYXKAIOLIEM MHUPE M B OKU3HH;
3HAKOMCTBO C IIOHATHUEM HE3aBHCHMBIX C06BITI/II\/’I; 3HAaKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBBIX SBJICHUAX

YMeHue BbIOMpaTh NOAXOASIIMKA W3YYEHHBIM METON AJIsi pPELIeHHS
3aa4d, MPUBOJUTH IIPUMEPBI MATEMAaTHUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJIE U KU3HH, PACIIO3HABATH IPOSIBJIICHUE 3aKOHOB MAaTEMATHKHU B
HUCKYCCTBE, OIIMCBIBATh  OTIEJIbHBIE  BBINAIOIIMECS  PE3YJIBTATHI,
MIOJIyYEHHBbIE B XOJ€ Pa3BUTUS MAaTEMaTHKH KaK HAYKH, MPUBOIAUTH
IIpUMEPBl MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMHPHOU UCTOPHUH




INIEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA OI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1 Yucna u BBIYUCICHUS

1.1 HarypanbsHble 1 nesnbie yucia. [Ipu3Haku 1eIMMOCTH LEIbIX YUCel

- OOBIKHOBEHHbIE M JIeCATUYHbIE  ApOOM,  MPOLEHTHI, OECKOHEUHbIE
' NepUOANYECKHE JPooH

13 PanmonaneHpie  uncna. Apudmernyeckue omepanuud ¢ parroHATbHBIMU
' YUCIaAMHU

14 HelictButenpHble uucia. ApuMeTHUYECKHue OIepanud ¢ JACUCTBUTEIbHBIMU
' YUCIAMU

s [IpubnmxEéHHbIE BBIUMCICHUS, TPABUJIAa OKPYIJICHUs, TPUKUIKA U OIEHKa
' pe3ynbTaTa BRIUMCICHUN

2 AnrebpanuecKue BHIPAKCHHS

2.1 bykBeHHbIE BbIpakeHUS (BBIPAKECHHSI C IEPEMEHHBIMH )

55 Crenenb ¢ uenbiM mokaszatesieM. CTeneHb C PalMOHAIBHBIM ITOKA3aTEJIEM.
' CBolicTBa CTENIEHU

2.3 MHorousIeHBI

24 Anrebpanueckas ApoOb

Y Apudmernueckuit KOpEHb HaTypaabHON CTEIIECHH. HenictBus c
' apuQMeTHUECKUMHU KOPHSIMH HAaTypalbHON CTETIEHH

3 YpaBHEHHS 1 HEpABEHCTBA

31 Hensie u npoOHO-paroHabHBIE ypaBHEHHS. CHCTEMBI W COBOKYITHOCTH
. YpaBHEHUU

1s ensie u apoOHO-panmoHaNbHBIE HepaBeHCTBA. CHUCTEMBI M COBOKYITHOCTH
' HEPaBEHCTB

3.3 Pemenne TekcTOBBIX 3amau

4 YucioBble NOCIE0BATENILHOCTH

4.1 ITocnenoBaTeNbHOCTH, CITOCOOBI 3aJaHMS ITOCIIENOBATEIFHOCTEN

49 Apudmerndeckass U rTeoMeTpudeckas mporpeccuu. dopmyna  CIOKHBIX

IIPOLICHTOB



DyHKIMHU

Oyukus, cnocodbl 3amanus ¢GyHkuwu. ['paduk  PyHknum. OOnacTh

OTIpeNieNIeHUs] 1 MHOXKeCTBO 3HaueHuil ¢pynkumu. Hynu dynkmun. [IpomexyTkn

5.1. 3HAKOIOCTOSAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (QYHKUMU. MakcuMmymsl U
MUHMUMYMbl (yHKIMH. Hanbosbiiee M HauMeHbllee 3HaueHUEe (QYHKIHMU Ha
IIPOMEXKYTKE

6 KoopauHaTsl Ha IpsAMOM U IJIOCKOCTH

6.1 KoopaunaTthas npsmas

6.2 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH

7 I'eomeTpus

7.1 I'eomerprueckue Gpurypsl 1 UX cBOiCTBa

7.2 TpeyronbHUK

7.3 MHOroyrojabsHUKI

7.4 OKpy’>XKHOCTb U KpYyT

7.5 M3mepeHue reoMeTpu4eckix BeIMYUH

7.6 BekTops! Ha miockocTr

8 BeposiTHOCTB M cTaTUCTHKA

8.1 OnucarenpHas CTaTUCTHKA

8.2 BeposiTHOCTB

8.3 Komb6unaropuxka

8.4 MHoxecTBa

8.5 I'padsr




YYEBHO-METOJAUYECKOE OBECIIEYEHHE OBPA3OBATEJIBHOI'O
ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

7 waacc: MakaperueB 1O, H. AnreOpa: yueOHuMK 11t 7 Kiacca oOrieoOpa3oBaTeIbHbBIX
yupexaenuii / FO. H. Makapsrues, K. U. Hemkos, H. I'. Munntok, C. b. CyBopoBa; nmox pex.
C. A. Temsxosckoro. - M.: [Ipoceemienue, 2024.
8 kuacc: Makapeiue FO. H. AnreOpa: y4eOHuk mnis 7 kiacca oOIieo0pa3oBaTeIbHBIX
yupexaenuii / FO. H. Makapsrues, K. 1. Hemkos, H. I'. Munmiok, C. b. CyBopoBa; ox pe.
C. A. Tensaxosckoro. - M.: IIpocsemienue, 2024.
9 kaacc: MakaperueB FO. H. AnreOpa: yueOHmK msi 7 kimacca oOmieoOpa3oBaTelIbHBIX
yupexxaenuit / 0. H. Makapsrues, K. U. Hemkos, H. I'. Munarok, C. b. CyBopoa; nox pex.
C. A. Tenskosckoro. - M.: [Ipocsemienue, 2024.

METOJUYECKHUE MATEPHUAJIBI JJIS1 YYUTEJIS
7 knacce:
MakxkapsiueB FO. H. Anrebpa: yuyeOHuk ams 7 kiacca o01eo0pa3oBaTeNbHBIX YUPEKACHUN /
0. H. Makapsprues, K. M. Hemkos, H. I'. Munatok, C. b. CyBoposa; nox pea. C. A.
TenskoBckoro. - M.: [Ipocsenienue, 2024
3BaBuu JI.M. Anre6pa: Junakr. matepuanst ains 7 k. / JLLW. 3BaBuy, H.B.JIpsikonoBa, - M.:
[Ipocsemenue, 2024.
8 kiacc:
MakxkapsiueB FO. H. Anrebpa: yueOHuk nmst 7 kiacca o01meo0pa3oBaTe/IbHBIX YUpEKIeHUH /
0. H. Makapsprues, K. M. Hemkos, H. I'. Munatok, C. b. CyBoposa; nox pea. C. A.
Tenskosckoro. - M.: [Ipocsenienne, 2024.
3BaBuy JI.U. Anrebpa: Junaxt. matepuanst mis 8 ki. / JL.WU. 3saBuu, H.B./IpskoHOBa, - M.:
[Ipocsemenue, 202.
9 kJacc:
MakapserueB FO. H. AnreOpa: yueOHuk uig 7 kiacca o011eo0pa3oBaTeNbHbIX yUpexKIeHHH /
0. H. Makaperues, K. M. Hemkos, H. I'. Munmtok, C. b. CyBoposa; nox pea. C. A.
Tenskosckoro. - M.: [Ipocsenienune, 2024.
3BaBuy JI.U. Anrebpa: Junaxt. matepuanst ais 9 k. / JLLU. 3sasuu, H.B./[psikonoBa, - M.:
[Ipocsemenue, 2024.
MakxkapsiueB 0. H. U3syuenue anre6psr B 7—9 kinaccax: mocobue qist yuureneit / FO. H.
Maxapsrues, H. I'. Mungrok, C. b. CyBopoBa.— M.: IIpoceenienune, 2024.

NUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETH
HUHTEPHET

http://school-collection.edu.ru — kosuteKIuss 00pa3oBaTEIbLHBIX PECYPCOB;
www.math-on-line.com-3aHUMaTeILHAasT MaTEMaTUKA;

http://www.allmath.ru - Bcsg MaTemMaTHKa;

http://mathem.hl.ru — maTemaruka on-line;

http://www.exponenta.ru - 00pa3oBaTeIbHBI MATEMATUYECKUI CAMT;

Enunas xomnexuus [TOP

bu6nuoreka [JOK
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