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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBISETCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIeYMBAET U3yUEHHUE JIPYTUX JUCIUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOEGHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUs U B MTOBCEAHEBHOM kU3HU. PazButue y oOyuaronuxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnoco0e OTpakeHUs] MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NPUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIHPOBAHUS B HAyYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX IS aJanTalliid B COBPEMEHHOM ITU(PPOBOM
oOmectBe. M3ydyeHnue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHUS HaOJII0JaTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYyeT KPUTHUUYHOCTH MBIIIICHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBHIBATH CBOM JICHCTBHSI M BBIBOJFI,
dbopmynupoBath yrBepxkacHUsA. OCBOEHUE Kypca anreOpbl 00ecreurnBacT pa3BUTHE
JIOTUYECKOTO MBIIIUICHUST OOYyJYalOIMUXCSA: OHU UCIOJB3YIOT JCIYKTUBHBIC U
WHYKTUBHBIE PacCyXJeHusi, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOydyeHue  anrebpe  mpeanoyiaraeT  3HAYUTEIbHBIH  00BEM
CaMOCTOSITENTFHOM  JICTEIBHOCTH  OOYYarOMIMXCs, TIOSTOMY CaMOCTOSITEIbHOE
peleHue 3a7a4 SABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINIIA O0yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» ajii OCHOBHOTO
o01iero o0pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKUE
JuHuM: «Yucnaa u BeIUKCIEHUSN», « ANTeOpandecKkue BhIPAKEHUSY, «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimn». Kaxmas w3 3THX CoJep)KaTeIbHO-METOIUIECKIX
JMHUYN pa3BUBAETCS HA MPOTSHKECHUU TPEX JIET U3YyUEHUS Kypca, B3aUMOJICHCTBYS C
JPYTUMHU ero JuHusMu. B xome wu3ydeHus ydeOHOro Kypca oOydarouumcs
MPUXOAUTCS JIOTUYECKU PACCYXKJaTh, MCIOJIB30BATh TEOPETHUKO-MHOKECTBEHHBIN
s36IK. B CBsI3M ¢ 3TUM B mporpaMMy y4eOHOTO Kypca «Amirebpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasieiax
MaTeMaTUYECKOro 00pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO 00YyYarOIUMUCS
OCHOB  YHHMBEPCAJIBHOTO  MareMaTthueckoro si3bika. ComepkaTenbHONH |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTO Kypca «Amnredpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxanne nuHMM «YuWcClia W BBIYUCICHUS» CIYKUT OCHOBOW IS
JTATbHEHIIET0 M3y4YeHHUs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaOIIUXCS
JIOTUYECKOTO MBINIICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Xe MPUOOPETCHHIO MPAKTHUYECKUX HABBIKOB, HEOOXOIMUMBIX JIJISl IOBCETHEBHON
KW3HU. PazBuTHe MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O OOIIETro oOpa3oBaHUs
CBS3aHO C pAlMOHAJIBHBIMM M HWPPANUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCIE. 3aBEpPLIEHUE OCBOEHUS YHCIOBOMN
JUHUHA OTHECEHO K CpeiHeMY o01ieMy 00pa3oBaHUIo.

Copnepkanue JByX alreOpanyecKkux JIUHUM — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHMSI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUArOIIMXCS
MaTEMaTHUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHHs 3ajad MaTEeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adad. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHus y4yeOHBIH MaTepuana TPYIIUPYETCS BOKPYT
palMOHAaIbHBIX BBIpaKEHUH. AnreOpa JEMOHCTPUPYET 3HaUCHUE MAaTEMATHKU Kak
A3bIKa JUI TIOCTPOCHHSI MaTEMaTHYECKUX MOJEJIEH, OIHMCAHMS INPOLECCOB U
SBJIEHUN peanpbHOro Mupa. B 3amaunm oOydeHust anreOpe BXOIAT TaKxke
JanbHEWIee pa3BUTHUE AJNTOPUTMHYECKOTO  MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKaMU
NEeAyKTUBHBIX paccyxaeHuil. [IpeoGpa3zoBanne cUMBOJIBHBIX (JOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEHN K MAaTEMAaTUYECKOMY TBOPUYECTBY.

Conepxkanue GyHKIIMOHAIBHO-TpaUUeCKON JTUHUU HAIIEJIEHO Ha TOJIyYEHHUE
OOy4YaroIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIIEH MaTeMaTUYECKON MOJIENH
JUISL ONTMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3yueHne marepuana crnocoOCTBYeT pPa3BUTHIO Y OO0yYaroluxcs
YMEHUS UCIIOJIb30BaTh PA3JIMYHBIE BBIPA3UTEIIBHBIE CPEACTBA A3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (OpMUpOBaHHE
MPEACTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo yueOHOMy MjiaHy B 7-9 Kkjaccax u3ydaeTcsi Y4YeOHBIH Kypce
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3/esibl COJCpPKaHUS:
«Yucna W BBIUUCIEHUSA», «Anredpanyeckue BbIPAXKCHUS», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKIIMM.

Ha u3yuenue yueOHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 Kiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 yaca B Hezelo).



COJAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucsia ¥ BbIYMCICHUS

JlpoOu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO] OT OAHOW (hOpMBI 3amucu
npobeit k apyroil. IloHATne palMOHaNbHOIO 4YHCIHA, 3alUCh, CPABHEHHE,
yHOPSA0OYMBAHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JEHCTBUS €
palrOHAIBHBIMA YKCIIaMH. Pemenne 3axad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[I0Ka3aTeJeM: OINpEeNIeHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIPENEICHUs], 3aUCh 00NbpIIMX yuces. [IpouenTsl, 3anuce
IIPOLIEHTOB B BHUJE JIpoOU U ApoOM B BHJIE MPOLIEHTOB. TpU OCHOBHBIE 33Jla4d Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaIbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, pA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHbIX YHCEIL.

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

AJuiredOpanyecKue BbIPAKEeHUA

IlepeMeHHBIE, YHUCIIOBOE 3HAYECHUE BBIPAKECHUA C IIEPEMEHHOU. JlomycThMBIe
3Ha4YeHUA NepeMeHHbIX. [IpencraBieHue 3aBUCUMOCTI MEK1y BEJIMUMHAMU B BUJIE
¢dbopmyibl. Beruucnenus no ¢popmynam. [lpeodpazoBanne OyKBEHHBIX BbIPaXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHUS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEEHUH, IPABUIIa PACKPBITHS CKOOOK U MPUBEIAEHUS OJOOHBIX CIaraeMbIX.

CBoliCcTBa CTENEHH C HATypaAJIbHBIM OKA3aTEJIEM.

OpHounensl 1 MHOrouneHsl. CteneHb MHoOrounaeHa. Cio)keHne, BBIYUTaHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApaTr pasHocTH. PopMmyna pa3HOCTH KBaaparoB. Paznoxenue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, MpaBuia MpeoOpa3oBaHUs ypaBHEHHUS,
PAaBHOCHJIBHOCTh YPABHEHUM.

JluHeniHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIIO KOPHEH JIMHEHHOIO
YPaBHEHUS, pEIIEHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a71a4u. Penenne TeKCTOBBIX 3a/1a4 ¢ IOMOILbIO YPAaBHEHUH.

JIuneiiHoe ypaBHEHHE C JABYMs MEPEeMEHHbIMU U ero rpaduk. Cucrema IByX
JVHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermieHune cucrem ypaBHEHUU
Croco0OM MOACTaHOBKHU. IIpumepbl pemnieHusi TEKCTOBBIX 3aJad C MOMOIBIO
CUCTEM YPaBHEHUM.

DyHKIUU



Koopaunara Touku Ha npssmou. UncinoBsle NPOMEXKYTKU. PaccTrosiHne Mexay
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyronbHas cucremMa koopauHaT, ocu Ox u Oy. AbGcimucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenune rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CpoiictBa pynkumii. Jluneitnas Gynkuus, e€ rpaduk. ['padux dynkimm
y = [x|. I'paduueckoe pelueHne ITUHEHHBIX YPAaBHEHHH W CHCTEM JHMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yuciaa v BIYMCICHUA

KBagparueiii kopeHb u3 uwucia. [loHsitue 00 uUppalMoOHAIBHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST UppallMOHANBHBIX yncen. CBoiicTBa apuMeTUIECKUX
KBaJ[paTHBIX KOPHEN U UX MPUMEHEHHUE K MPEe0Opa30BaHUIO YNCIOBBIX BhIpaKECHUN
Y BBIUHMCJIEHUSM. JIeCTBUTEIIBHBIE YUCTIA.

CreneHb C 1eNbIM MoKaszaTeneM U €€ cBoiicTBa. CTaHaapTHas 3alUCh YHCIIA.

AnreOpandeckue BIpaKCHUSAJITe0pandecKue BbIPaKeHusl

KBagpaTHblil  TpE€XuieH, pa3loKEHHE KBAaJPAaTHOIO TPEXWIEHA Ha
MHOKHUTEIIH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckoi JpoOu.
CnoxeHue, BBIYUTAHHUE, YMHOXEHUE, JEJCHUE alreOpandeckux ApoOeH.
PanronaibHbIC BRIpAKEHUS U UX MPeoOpa3oBaHUE.

VYpaBHeHUs U HEpABEHCTBAY pABHEHNSI M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Peuienue ypaBHEeHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiinme qpoOHO-palMOHAIbHBIE YPABHEHHUS.

['padrueckas uHTEpHpeTalvs YPAaBHEHUN C JIBYMsI TIEPEMEHHBIMH M CHUCTEM
JVMHEMHBIX YPAaBHEHUW C JABYMs NE€pEMEHHBIMHU. lIpuMepsl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

UucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO € OHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHENWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTeMbl JIMHEHHBIX HEPABEHCTB C OJJHON IEPEMEHHOM.

OyHKIMnPYyHKUUHA

[Tonstue @ynkmuu. OOnacTh OMpeAeNeHus W MHOXECTBO 3HAYCHHM
bynkiuu. CiocoOsl 3aaHus PYHKIIHM.

I'padpux ¢ynkuuu. YUrenuwe cBoilcTB ¢yHkuMu 1no €€ rpaduky. IIpumepst
rpadukoB GYHKIHMA, OTPAXKAIOIIKUX pPeabHbIE MPOIECCHI.



DyHKIMK, OIMKCHIBAIOIIME MPIMYI0 H OOpaTHYIO MPOMOPIHOHATbHBIC
3aBuCHMOCTH, UX rpadukn. Oyukun y = x2, y = x3, y = \x, y=|x|. Ipaduueckoe
pEIICHUE YPABHEHUW U CUCTEM YPABHECHUMU.

9 KIIACC

Yucia ¥ BbIYMCICHUS

ParnmonanpHpie 4ncna, UppallMOHAIBHBIC YHCIIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE APoOU. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHCTBUTEIIBHBIX YUCEN U KOOPAUHATHOM MIPSMOI.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JeHCTBUSA C
JIEVUCTBUTEILHBIMHA YU CIIAMH.

Pasmeppl OOBEKTOB OKPYXAlOUIETO MHpa, JJIUTEIBHOCTh IPOLIECCOB B
OKpPY’KaroIeM MHUpE.

[TpubnnkE€HHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIIIeHHE
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYUCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOJSIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHns ypaBHEHUN TPEThEW U YETBEPTOU
CTEIICHEN Pa3JI0KEHUEM Ha MHOKHUTEIH.

Pemenne npoOHO-pallMOHaNbHBIX ypaBHEHUH. PerneHune TEKCTOBBIX 3ajay
aNredpandyeckuM METOJIOM.

VYpaBHeHue ¢ AByMS NEpEMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne cucTeM 1ByX ypaBHEHUH,
OJIHO W3 KOTOPHIX JHHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
WHTEPIIPETaLNs] CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3aj1a4u alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA M UX CBOWCTBA.

Pemienne JMHEMHBIX HEPABEHCTB C OJHOW IEpEeMEHHOM. PemeHne cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM IiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

OyHKIMnPYyHKUUHA

KBagparnunas ¢ynkuus, e€ rpadpuk u cBoictBa. [lapaboma, KoOpauHATHI
BEPUIMHBI 1apadOoJIbl, 0Ch CAMMETPHUH MapadOJIbI.

Ipaduxu dyskmmit: y =kx, y=kx + b, y =k/x, y =x3, y =Vx, y = [x| , u ux
CBOWCTBA.



YucnoBble  mocliie1oBaTeIbHOCTUYMCIOBbIE  MOCJAEI0BATEIBHOCTH M
Nporpeccuu

[loHaTHE YMCIIOBOM TMOCIEAOBATEIBLHOCTU. 3a/laHUE TIOCJIEI0BATEIIBHOCTH
peKyppeHTHOH dhopmMyioi u HopMyIoit n-ro 4ieHa.

Apudmerrueckas U reoMerpuyeckas mnporpeccur. PopMynbl n-TO YieHA
apu(PpMETUIECKON U TeOMETPUUECKON MPOrpeccCuii, CyMMbI IEPBBIX 71 YJICHOB.

N3o0paxkeHne ujiaeHOB aprU(METHUYECKOH M TeOMETPHUYECKOM IPOTrpecCHid
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIA M SKCIIOHECHUHUAJIBHBIN POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMMmbl Y4eOHOro Kypca
«Anrebdpa» XapaKkTepU3yIOTC:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K TMPOLUIOMYy W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTH)KCHHUSM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJb30BAHUIO 3THUX
JOCTHKEHHI B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpa;kaIaHCcKoe M TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pealn3alii ero
opaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp I'paKAaHCKOTo 0OIIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYX ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAyKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Y4YacTHE€ B PEIICHHH NPAKTUYECKUX 3ahad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XXKHOCTH MaTEeMaTHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUM BCEW KM3HM IS YCNEIHOM MNpodeccruoHaIbHOM
JESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOCHUEM MHANBUAYAIbHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTM4eCcKOe BOCIUTAHME:

CHIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PELICHHWH, pacCyXIE€HUH, YMEHHUIO BHJIEThb
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHUECKONM HayKud Kak cdepbl 4YenoBeuecKOon
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA WM 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usuveckoe BocnuTaHWe, (POPMHPOBAHUE KYJIbTYPbl 310POBbSI H
IMOIMOHAJILHOTO 0JIarONOJIyYns:

TOTOBHOCTBIO MPUMEHSITh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HHM  (3I0POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedIICKCUU, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ MpaBa IPYroro 4eJoBeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMPUMEHEHUE MaTeMaTHYeCKUX 3HAHUMW IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKpYXalollell cpeapl, IJIaHUPOBAHHUS TIOCTYIKOB U
OLICHKM HMX BO3MOXHBIX TOCIEACTBUN MJII OKpPYXaIIEH Cpeabl, OCO3HAHHEM
100alIbHOTO XapaKTepa dKOJIOTHYECKUX MPOOJIEM U yTEe UX pelIeHHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COLMAJIBLHOM M NMPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHUSAX HEOINPEICIEHHOCTH, IMOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YUYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIUMOCThIO B ()OPMHUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIUpOBaTh UEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U ABJICHUSAX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, IIIaHUPOBATH CBOE pA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] W JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEJAMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE e CTBUS

ba3oBble 1ornyeckue AecTBU:

e BBIABIIATh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATUH, OTHOUICHWH MEXIY IOHATHAMH, (OPMYIHPOBATH
OTpEJICNICHUs] ~ TOHSATUW, YCTAHABIMBATh CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YaCTHBIE W oOIIue,
YCIIOBHBIE;



BBISIBIISAITH ~ MAaTEMAaTHYE€CKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBopeursi B (akTax, JaHHBIX, HAONIONCHUAX W YTBEPKICHUSX,
npemjiaraTb  KpUTEPUM Ui BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
MIPOTUBOPECUNH;

JIeJIaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEIYKTHUBHBIX WU
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHH 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIhCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIbHO HECIOXKHBIE JT0Ka3aTelIbCTBa
MaTeMaThyecKux (aKkToOB, BBICTpaUBaTh AaAPrYMEHTAIMIO, TPUBOIUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CrOco0 pemeHuss y4yeOHOW 3aaauyd (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpPATh HauboJee NOAXOMANUMNA C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eCTBUSA:

MCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNH HHCTPYMEHT MO3HAHUSA,
(bopMyIMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOpPEUYUE, NPOoOIeEMYy,
CaMOCTOATENIbHO YCTaHaBIMBaTh MCKOMOE W JaHHOE, (OpPMUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHUE;

IPOBOAUTH 10 CaMOCTOSITEIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME 1O  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy coO0iM;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIIEOBaHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

POTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TpOIECCa, a TaKXKE BBIIBUTATH
IPEOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIIOBUSIX.

Pabora c nnpopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W M30BITOYHOCTh WH(OpPMAIMH, JTAHHBIX,
HEOOXOUMBIX JIJISl peUIeHUs 3a1a4u;

BbIOUpaTh, AHAIM3UPOBATh, CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB U (POPM MIPEICTABICHHUS;

BBIOMpATh GopMy TMpeACTaBiIeHUS HWHPOpMAIMM W WLIIOCTPUPOBATH
peliaemMple 3aJadyd CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WHOOPMAIMU TIO KPUTEPHUSM, MPEITIOKEHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTENIBHO.

KoMMyHMKaTHBHBIE YHMBEpPCAJIbHbIC Y4eOHbIe NeiCTBHA:



BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU M LEJISIMU OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pelIeHus 3a7aui, KOMMEHTUPOBATh ITOJIy4€HHbBIN pe3yibTarT;

B X0JI€ 00CYKIEHUs 3a7aBaTh BOIPOCHI 10 CYILECTBY 00CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC Ha MIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXKICHUSAMH JIPYyTUX
YYaCTHUKOB JHajlora, oOHapyXUBaTh Pa3JIMYME€ U CXOJCTBO IMO3UIMIL, B
KOPPEKTHOU popme popMyIrpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBISITh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa,  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3aJ1ay PE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HCIOJb30BAaThb  IPEUMYIIECTBA  KOMaHJIHOM U
UHAMBUIYAJIbHON pabOThl MpU pPEIICHUU YYEOHBIX MAaTeMaTHYECKHX
3a/ay;

IPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisiTh BUIbI padoT, JA0roBapuBaThCA,
o0Cy>KIaTh IPOLECC U pe3ysbTaT paboThl, 00001IaTh MHEHHSI HECKOJIBKUX
JIIOICH;

y4acTBOBaTh B TPyNIOBBIX (opmax paboTsl (00OCyXneHHs, OOMEeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIpyTU€), BBINOJHATH CBOKO YacThb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMH WIEHAMU KOMaH/IbI,
OLIEHMBaTh KauyeCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJIAThH IUJIaH, aJITOPUTM PELICHUS 3aAaud (MU €ro
4acTh), BBIOUpATh CHOCOO PEIICHHS ¢ YUYETOM HMEIOIIMXCS PECypCOB H
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMeHTUpPOBATb U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

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

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTHh MPHU PEUICHUU
3a7a4i, BHOCUTb KOPPEKTHBBI B [IESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATa ACATEIBHOCTU ITOCTABIECHHOW LIEIIH
U YCJIOBHSIM, OOBSICHSTH MPUYUHBI JOCTHKCHUS WM HEOCTIKCHHUS 11ETTH,
HaxOJUTh OIMUOKY, 1aBaTh OIIEHKY MPHUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

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

Yuciia 1 BbIYMCICHUS

BreimonHsaTh, codeTas yCTHbIE M MUCHMEHHBbIE TPHUEMBI, apUPMETHUYECKHE
JEUCTBHUS C PAalMOHAIBHBIMU YUCIIAMM.

HaxoauTs 3HaueHHsI YUCIOBBIX BBIPAXKEHUH, MPUMEHSTH Ppa3HOOOpa3HbIE
CHOCOOBbI U MPUEMBI BBIUMCICHUS 3HAYEHUM APOOHBIX BBIPAXKEHUMH, COAEpIKAIIUX
OOBIKHOBEHHBIE U JIECITUUHBIE TPOOH.

[lepexonuTh OT OAHONM (HOPMBI 3aIUCH YHUCEN K ApyroM (mpeoOpa3oBBIBATH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO JIPOOB).

CpaBHUBaTh U YIOPSI0YMBATH PALIMOHAIIBHBIE YHCTIA.

OKpyIJIsTh Yucia.

BBINONHATS TPUKUIKY U OLEHKY pe3yJIbTaTa BHIYMCICHHM, OLIEHKY 3HaYE€HUI
YUCJIOBBIX BBIPAXXCHUI. BBINOIHATE ACHCTBUSA CO CTENEHAMM C HaTypaJbHBIMHU
IIOKAa3aTeJISIMHU.

[IpuMeHsATh  TpPU3HAKU  JEJIUMOCTH, pa3JIOKEHUE HAa  MHOXKUTEIH
HaTypaJbHbIX YUCEIL.

PemaTe npakTUKO-OPUEHTHPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYUH, IPONOPLUUOHAIBHOCTBIO BEJIMYMH, IIPOLIEHTAMH, WHTEPIPETHPOBATH
pe3ynbTaThl peIeHUs 3a4a4 ¢ YYETOM OTPAaHWYEHHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpuBaeMbIX OOBEKTOB.

AsiredOpanvecKue BbIPpAKEHUA

Hcnonp30Bath ainredpanyeckyr0 TEPMHUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaa.

Haxonute 3HaueHUs: OYyKBEHHBIX BBIPAXKEHMM NPH 3aJaHHBIX 3HAYCHUSX
NIEPEMEHHBIX.

BoelnonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MIPUBEJACHUEM TTOJIOOHBIX CJIAra€MbIX, PACKPHITUEM CKOOOK.

BBINTONIHATE YMHOKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMBbI U KBaJipaTa pa3HOCTH.

OCylIeCTBIIATh PaA3JIOKEHUE MHOTOWICHOB HA MHOMKUTEIM C MOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEr0 MHOMHUTENs, TPYIIUPOBKU  CJaraeMsiXx,
npUMEHEHHUs (HOPMYI COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTs npeoOpa3oBaHKsi MHOTOUWICHOB ISl PELICHUS PAa3IMYHBIX 3aja4
U3 MAaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYpPAIbHBIMU I10OKA3aTEIsAMU LIS
npeoOpa3oBaHUs BBIPAKCHHIA.



YpaBHeHMS U HEPaBeHCTBA

Peware yiMHEMHBIE YpaBHEHUS C OJHOM INEPEMEHHOW, NPUMEHSS IpaBuUia
nepexoaa OT UCXOIHOIO YPAaBHEHHs K paBHOCWIBHOMY eMy. [IpoBepsTsh, sBisieTcs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyecKkre METOIbI IPU PEIICHUN JTUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTe mnpuUMepbl Map 4YHUCEN, SBIIONIMXCS PEIICHHEM JMHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JBYMsl TIEPEMEHHBIMH, TOJIb3YSICh TIpadUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
ypaBHEHUSL.

PemaTe cucTeMbl 1ByX JIMHEWMHBIX YPaBHEHUI C IBYMs IEPEMEHHBIMU, B TOM
quciie rpaduuecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YpaBHEHHWE WM CHUCTEMY JIMHEWHBIX
YpaBHEHUH TIO YCJOBHUIO 3aJauyd, HWHTEPHPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y NIOJIyYeHHBIN Pe3yJIbTar.

DOyHKIUU

N3006paxaTh Ha KOOPJAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KH, NHTEPBAJbl, 3aAIIUCHIBATh YMCIIOBBIE IPOMEKYTKH Ha
anreOpanyecKoM si3bIKe.

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

OnuceiBaTh C TMOMOUIbIO (QYHKIMH W3BECTHbIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMS, PACCTOSHME, LI€HA, KOJWYECTBO, CTOMMOCTb,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAUCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod MPEACTaBICHHS W aHalu3a WHOOpMaIuH,
U3BJIEKATh U MHTEPIPETUPOBATH MHPOPMAIIUIO U3 TPa(UKOB pealbHbIX IPOIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi TMOJYYUT CIICAYIOIINE
NpPEeIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUA

Hcrnonb30BaTh HadaJIbHbIE MPEACTABICHHUS O MHOXKECTBE JIEHCTBUTEIBHBIX
YUCeJN JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIUYMCICHUHN, N300paXkaTh ACHUCTBUTEIbHBIC
4ycila TOYKaMU Ha KOOPAUHATHOU IIPSMOMN.

[TpumensTh mOHATHE apU(METHUYECKOrO KBAaIPATHOTO KOPHs, HaXOAWUThb
KBaJIpaTHbIE KOPHHU, HCIOJB3YsS MPU HEOOXOIUMOCTH KaJbKYJSITOP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, CONEPIKALUIUX KBAJpPaTHBIE KOPHHU, HUCIOIB3YS
CBOWCTBA KOPHEH.



Hcnonp30BaTh 3amucu OOJBIIMX M MAJIBIX YUCET C MOMOIIBIO JAECATUIHBIX
npoOeit u creneneit yucna 10.

AJiredpanyeckue BbIpaKeHHs

[IpuMeHsATh TMOHSATHE CTENEeHU C MEeJbIM IOKa3aTelieM, BbIIOIHSITh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBITIONHITE TOXIECTBEHHBIE MPE0oOpa30BaHUs PANMOHATLHBIX BBIPAKCHUIN
Ha OCHOBE MPaBWJI ACHUCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

PackianpiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIIH.

[TpumeHsTh Mpeodpa3oBaHus BEIPAKEHUM JIs pEUICHUsT PA3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX PEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

PemaTte nuHEWHBIC, KBaJpaTHBIC YpPAaBHEHUS W palMOHAIBHBIC ypaBHCHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C JIBYMsI IEPEMEHHBIMU.

[IpoBouTh MpocTeine uccieoBaHusl YpaBHEHUN U CUCTEM ypaBHEHHI, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUUeCKuX MpPEeICTaBIeHN (YCTaHABINBATh, UMEET
JU ypaBHEHWE WM CHCTEMa YpaBHEHUW pEIICHUS, €CIIM HMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT cioBecHON (GOPMYIUPOBKH 3aqadul K €€ anredpandeckoit
MOJIEIA C TIOMOIIBIO COCTaBJICHUS YPAaBHEHUS WU CHUCTEMBbl YpaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ]a4M IMOJTyYEHHBIN pe3yIbTarT.

[IpuMeHSATh CBOWCTBAa YHCIOBBIX HEPABEHCTB I CPaBHEHUS, OIICHKH,
pemaTh JIMHEWHbIE HEPABEHCTBA C OJHOM TMEPEeMEHHOM M UX CHUCTEMBI, JaBaTh
rpauyueckyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIICHUNA HEPABEHCTBA, CHUCTEMbI
HEPaBEHCTB.

DOyHKIUU

[TornMaTh W WCIONB30BaTh (DYHKIIMOHAIBHBIC TOHITHS M S3BIK (TEPMHUHBI,
CUMBOJIMYECKUE O0O03HAYEHMsI), OMPEACNITh 3HaUYCHHE (YHKIHUHU TIO0 3HAYCHUIO
aprymMeHTa, ONpeeiaTh CBOMCTBA (PYHKITNH 10 €€ rpaduKy.

Crtpoutsb rpaduku dJIeMEeHTapHBIX (HYHKIIMIA BUIA:

y=k/x,y =x2, y = x3,y = x|, y = VX, onuceIBaTh CBONCTBA YHCIOBOI
dbyHkiuu 1o e€ rpaduxy.

K xoniy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
MIPEIMETHBIC PE3YJIbTATHI:

Yuciia ¥ BBIYUCICHUSA

CpaBHHBATh M YIIOPSIOYMBATH PAIMOHAIILHBIC M HPPAIlMOHAIBHBIC YHCIIA.

BeITTONTHATE  apupMETHYSCKUE JEUCTBUS C palMOHAIBHBIMA YHCIIAMH,
couetas YCTHbIE W TIMChbMEHHBIE TPUEMBI, BBINOJHATH BBIYUCICHUS C
UPpAMOHATHHBIMH YHCIIAMHU.



Haxomute 3HaueHHWs CTENEHEW C LENbIMU I[OKa3aTelssMU U KOPHEW,
BBIYHCIISITh 3HAYCHHS YUCIIOBBIX BBIPAKCHUMN.

OKpyrJisiTh  EUCTBUTEIBHBIC YHWCIA, BBINOJHATh MNPUKUAKY pPE3ybTaTa
BBIYUCJIEHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA

Pemate nrHENHBIE W KBaJpaTHBIE YPAaBHEHUs, YPABHECHUS, CBOASAIIMECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

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

PemaTte TeKCTOBBIE 3ajauyd aiareOpauvyeckuM CrocoOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHHUS UIIA CUCTEMBI JIBYX YPABHEHHUU C ABYMSI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIETOBAHNUS YPABHEHUM UM CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHUui (YCTaHABIMBATh, UMEET
JM YpAaBHEHUE WJIM CUCTEMA YPABHEHUU DPELICHHUs, €CIIM UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHbIE HEPaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, HU300paKaTh
pPEIICHUE HEPABCHCTB HA YUCIOBOW MPSIMOW, 3aMMCHIBATH PEUICHUE C IOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJApaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIIOBOM MPSMOM, 3aMMCHIBATH PEIICHUE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUU PA3JIAYHBIX 3a1a4.

DOyHKUMHA

Pacno3naBath (yHKIMM U3y4eHHBIX BHJOB. IloKa3pBaThb CXEMaTHYECKU

pPacroioKeHNe Ha KOOPJMHATHOM MIOCKOCTH TpaduKkoB PYHKIUN BUOA: y = kX, y
=kx+b, y=kix,y=ax2 + bx +c,y=x3,y= \/X, y = ||, B 3aBUCHMOCTH OT
3HauYCeHUN KOA()PHUITUEHTOB, OMMCHIBATH CBONCTBA (DYHKIIHIA.

Crpouth U HM300paXaTh CXEeMaTUYECKU TpapUKHA KBAIPATUUHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 10 UX TpaduKam.

Pacno3naBaTh kBajgpaTHuHyto (QYHKLHUIO 10 (HopMyIie, MPUBOJIUTH MPUMEPHI
KBaIPaTUYHBIX (DYHKLMIA U3 peabHOM KU3HU, PUZUKHU, T€OMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCH U

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

BbINONMHATE  BBIUMCICHHUS C UCHOJb30BaHMEM (OpMyn n-ro 4jieHa
apru(PpMETUIECKON U TeOMETPUUECKONU MPOrpeccCuii, CyMMbI IEPBBIX N YJICHOB.

N300pakath 4YieHbl MOCIEN0BATEIBHOCTH TOYKAMU HA KOOPJIWHATHOM
IJIOCKOCTH.



Pematpe 3agaun, CBA3aHHBIE C YHUCIOBBIMH IOCJIEI0BATEIBHOCTSIMHU, B TOM
qHCclie 337a4d U3 pealbHON XKU3HU (C MCTIONIBb30BAHUEM KaJbKYJIATOPA, IIU(PPOBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3ie/ioB H TeM nudpoBbIe
Ne /o P Konrpoabnbsie IIpakruueckue (mudpp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
| Yucia u BeIYKCIICHUS. PalinoHaibHbIE 75 1 bu6mmoreka [IOK
qucia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 1
2 AJIredpantieckue BLIpakeHis 7 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
3 Y PaBHEHNS U HEPABCHCTBA 20 I https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
K ) 24 1
4 OOPAMHATLI H rpaguick. DyHKuin https://m.eds00.ru/7f415b90
bu6mmoreka [JOK
1
> TosToperne 1 0bobmene 6 https://m.eds00.ru/7f415b90
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 5 0




8 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne n/m P Konrposbubie IIpakTHyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubmuorexa [JOK
1 4 .K 15
ucia v BeluuciaeHus. KBagpaTHeie KOpHU hitps-//m.cdsoo.ru/7f417af8
) Uucna u Berunciaenus. CTENeHb ¢ 1eTbIM 7 bu6mmoreka [IOK
IoKa3aTeyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUS. 5 | bubnuoreka [IOK
KBanpaTnsiii TpEX4iIeH https://m.edsoo.ru/7f417af8
4 AnreOpandyecKkue BbIpaKCHUS. 15 1 bubnnoreka [JOK
Anrebpanyeckast 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus v HepaBeHCTBA. KBagpaTHbie 15 | bubnuorexa [JOK
ypaBHEHHU https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CHCTEMBI 13 bubnnoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 v .H 12 1
paBHEHHS U HepaBeHCTBA. HepaBeHcTBa hitps-//m.cdsoo.ru/7f417af8
bu6mmoreka [JOK
8 o .0 5
YHKIIH. LICHOBHbIC HOHATHA https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
9 o Y 9
YHKIH. HucroBbie GynrKimn https://m.edsoo.ru/7f417af8
10 [ToBTOpenHue u 06o0IIEeHNEe 6 2 bubmorexa LOK
https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
1 Yucna v Berunciienus. JleicTBUTEIbHbBIS 9 bubnuorexa [IOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHHUs U HEPABEHCTBA. Y PaBHEHUS C 14 | bubnnorexa [JOK
OJHOM NEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 | bubnmorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
4 YpaBHeHus u HepaBeHCTBA. HepaBeHncTsa 16 1 hitps://m.edsoo.ru/7f419d08
bubnunoreka LIOK
o 1 1
. YHICHH 0 https://m.edsoo.ru/7£419d08
bu6nunorexa LIOK
q 15 1
6 MCTTOBRIC TOCIEAOBATEALHOCTH https://m.edsoo.ru/7£419d08
7 [ToBTOpenue, o6o0IIeHNE, CUCTEMATH3ALHS 18 | bubnmnoreka HOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0







HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne ara ugposBbie
n/n Tewa ypoxa Bceero Kontpoabueie  IpaxTuieckue fllsyqennﬂ :)Iﬁl;l)aI;OBaTeﬂbele
padoThI padoThI pecypes:
1 [TonsiTHE panMOHAIIEHOIO YUCIa 1
) Apudmernueckue T1eUCTBUS C 1
palMoOHATBHBIMH YHCTIAMU
3 Apudmernueckue T1eUCTBUS C 1
paloHaIbHBIMU YHCIAMU
4 Apudmernueckue neiicTBus ¢ |
palMoOHATBHBIMH YHCTIAMU
5 Apudmernueckue T1eUCTBUS C 1
panMoOHATBHBIMH YHCTIAMU
6 ApudmeTndeckue IeiCTBUS C 1
paloHaIbHBIMU YHCIAMU
7 CpaBHeHue, ynopsi041MBaHue |
palMOHATBHBIX YHCEIT
2 CpaBHeHue, ynops/10uMBaHue |
palMoOHAITBHBIX YHCEIT
9 CpaBHeHue, ynops10uMBaHue 1
paIMOHATBHBIX YHCE
10 CreneHp ¢ HATYPATbHBIM 1 bubnmoreka [JOK
oKa3areyieM https://m.edsoo.ru/7f4211de
11 Crenenb ¢ HaTypaJlbHBIM | bubnmoreka [JOK

IIOKa3aTcjIeM

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




12 CreneHb ¢ HaTypaJbHBIM bubnnoreka [HOK
rokasarejieM https://m.edsoo.ru/7f42154e
13 Crenensb ¢ HATYpAJIbHBIM bubmmoreka [JOK
oKasarejieM https://m.edsoo.ru/7f4218be
14 CreneHnsb ¢ HaTypaIbHBIM
MoKa3aTeiemM
15 Pemenrie ocHOBHBIX 3a/1a4 Ha JpooH,
MIPOLICHTHI U3 PEaTbHOUN NMPAKTHKU
16 Pemennie oCHOBHBIX 3a/1a4 Ha JpooOH,
MIPOLICHTHI U3 peaIbHOM MPAKTUKU
17 Pemenrie 0oCHOBHBIX 3a/1a4 HA JPoOH,
MIPOLICHTHI U3 PeaTbHOU MPAKTHKU
18 Pemennie oCHOBHBIX 3a/1a4 Ha JpooH,
MIPOLICHTHI U3 pPeaIbHOMN MPAKTUKU
19 [Ipu3Haku AeIUMOCTH, PA3I0KEHUS
Ha MHOXUTEJH HATYPAJIbHBIX YHCEI
20 [Ipu3Haku AeMMMOCTH, PA3I0KEHUS
Ha MHOXUTEJIM HATYPAJIbHBIX YHCEIT
71 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPLUUOHAIEHOCTH
” Peanbubie 3aBucumoctu. [Ipsimas u
oOpaTHas MPOMOPLIHUOHAIEHOCTH
” Peanbupie 3aBucumoctu. [Ipsimas u
oOpaTHast IPOMOPIIMOHATBHOCTH
4 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIUOHATEHOCTH
)5 KonTponbhas pabota no teme

"PaninoHanbpHbIE yncia'




bu6mmoreka [IOK

26 BykBeHHBIE BBIpaXKEHUS
K P https://m.edsoo.ru/7f41feec
27 Dopmyibl
28 DopmyJibl
79 [Tepemennsbie. JlonycTrmbie 3HAUCHUS
MepEMEHHBIX
[IpeobpazoBanme OyKBEHHBIX
. bu6mmoreka [IOK
30 BBIPKEHUI, paCKpbITHE CKOOOK U
https://m.edsoo.ru/7f41fafa
MIPUBEICHNE TTOJO0HBIX ClaraeMbIX
[IpeobpazoBanre OYKBEHHBIX
. bubnuorexa [JOK
31 BBIPQXEHUI, paCKPBITUE CKOOOK U
https://m.edsoo.ru/7f41fd70
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX
32 BBIPAKEHUI, pacKpbITUE CKOOOK U
MIPUBEICHUE TTOIOOHBIX CIaraeMbIX
[IpeobpazoBanme OyKBEHHBIX
33 BBIPAKEHUI, pacKpbITHE CKOOOK U
MpUBEIEHNE TTOO0HBIX ClaraeMbIX
34 CBoiicTBa CTENEHU C HATYpaJIbHBIM bubnnorexa [JOK
IIOKa3aTeyieM https://m.edsoo.ru/7f421382
35 CBolicTBa CTENEHU C HATYPAIBHBIM bubnnoreka [JOK
oKasarejieM https://m.edsoo.ru/7f42154e
36 CBOIiCTBa CTETICHHU C HATYPAIHHBIM bubnmoreka [JOK
IoKa3areyieM https://m.edsoo.ru/7f4218be
bubmuoreka [JOK
37 MHorouneHsl
https://m.edsoo.ru/7f42276e
38 MHorouneHsl bubmorexa HOK

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, BBIYUTAHUE, YMHOKEHUE bu6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
42 CiioxeHue, BBIYMTaHUE, 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
YMHOKECHHUS https://m.edsoo.ru/7f424c12
46 @opMyIbl COKpAIEHHOTO bubnuorexa [JOK
YMHOKEHUS https://m.edsoo.ru/7f424fd2
47 DopMyJIbl COKPALLIEHHOTO bubnuoreka [IOK
YMHOXKEHUA https://m.edsoo.ru/7f4251d0
43 PaznokeHre MHOTO4YJIEHOB Ha bubmoreka [JOK
MHOXHUTEIN https://m.edsoo.ru/7f423312
49 Paznoxxenre MHOrO4JICHOB Ha bu6mmoreka [IOK
MHOXUTEITU https://m.edsoo.ru/7f4237fe
50 PaznoxeHre MHOTOYICHOB Ha bubmuorexa [JOK
MHOXHUATEIIN https://m.edsoo.ru/7f4239de
51 PaznoxeHre MHOTOYJICHOB Ha
MHOKHUTEJIHN
5 KonTponbhas pabota no teme

"AnreOpanyeckue BbIpaxeHus"




VYpaBHeHue, npaBuia

53 peoOpa3oBaHus ypaBHEHUS,
PaBHOCUIIBHOCTh YPaBHEHUM
JIuHeitHOe ypaBHEHUE C OJJHOM
54 MEPEMEHHOM, PEIICHUE TUHEUHBIX
ypaBHEHUI
JInnelinoe }:p&lBHGHPIC c onHo“H BuGmiorexa LOK
55 IIEPEMEHHOM, PEIICHNE JIMHEWHBIX
. https://m.edsoo.ru/7f420482
yYpaBHEHUN
JInHeitHoe ypaBHEHHE C OJJTHOU
56 [IEPEMEHHOM, pelleHre JMHEWHBIX
YpaBHEHUU
57 Pemenue 3aga4 ¢ moMoIibio bubmuorexa [JOK
YpPaBHEHUU https://m.edsoo.ru/7f42064e
53 Pemenue 3aga4 ¢ moMoIs0 bu6mmoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f420806
59 Pemenune 3agaq ¢ momompio bu6mmoreka [IOK
YpaBHEHUU https://m.edsoo.ru/7f4209a0
60 Pemenne 3aga4 ¢ moMOIIbIO bu6mmoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f420e6e
61 JInHeliHOEe ypaBHEHUE C 1BYMs bubnnorexka [JOK
MEPEMEHHBIMU U €ro rpaduk https://m.edsoo.ru/7f427¢32
2 JIuHeitHOE ypaBHEHUE C IBYMSI bubnuotexa [JOK
MEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX TUHEHHBIX YpaBHEHHUH bubmuoreka [IOK
C IByMA IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX TUHEHHBIX YpaBHEHHUM

C ABYyMs IICPCMCHHBIMU




CucreMa IByX JIMHEHHBIX YPaBHEHHI

05 C IByMs IEPEMEHHBIMU
66 CucreMa IByX JIMHEHHBIX YPaBHEHHI
C IByMsI IEPEMEHHBIMU
67 Pemenue cucrem ypaBHEeHHI bubmmorexa [IOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHHI bubmmorexa [IOK
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 KontponbHas paboTa mo teme bubnnoreka [JOK
"JIuneliHble ypaBHEHUS" https://m.edsoo.ru/7f421044
73 KoopaunaTa Touku Ha npsiMoi bubnuorexa LIOK
https://m.edsoo.ru/7f41de76
bubnunorexa [JOK
7 HHeTOBbIE MPOMEK TRt https://m.edsocL).Iru/7f41dff2
75 UucoBble TPOMEKYTKH
76 Paccrosinre Mexny AByMs TOUKaMH
KOOPJAMHATHOM MPSIMOi1
77 Paccrosinne Mexay 1ByMsl TOUKaMH
KOOPJIMHATHOW MPSIMOI
73 [IpssMoyronbHas cucTeMa KOOpAUHAT bubnnoreka [JOK
Ha INIOCKOCTH https://m.edsoo.ru/7f41e16e
79 [IpsimoyronbHas cucreMa KOOpAUHAT bubnuorexa [IOK
Ha IUIOCKOCTHA https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadukoB, 3aJaHHBIX bubnmoreka [JOK




dhopmynamu

[Tpumeps! rpaduKoB, 3a1aHHBIX

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

81
bopmynamu https://m.edsoo.ru/7f41ed80
20 [Tpumeps! rpaduKoB, 3a1aHHBIX
bopmynamu
23 Urenue rpadMKOB peaibHBIX bubnnoreka [HOK
3aBUCUMOCTEHN https://m.edsoo.ru/7f41ea24
24 Urenue rpaukoB peabHBIX
3aBUCUMOCTEHN
bu6mmoreka [IOK
85 I1
OHATHC QYHKIIH https://m.edsoo.ru/7f41ef06
86 I'padux pyHKIIIN
bubmuoreka [JOK
87 Csoit i
BOFCTEA pyHicLli https:/m.edsoo.ru/7f41078
bubmuoreka [JOK
88 Cgoit i
BoiCTBA QymHKcIii https://m.edsoo.ru/7f41f1fe
bu6mmoreka [IOK
89 Jlunei
MHCHHas YKL https://m.edsoo.ru/7427282
bu6mmoreka [IOK
e
20 HHCHas QYHKIULS https://m.edsoo.ru/7f427412
01 [Toctpoenue rpaduka TuHETHON bubnnoreka [JOK
byHKIMHA https://m.edsoo.ru/7f426d1e
9 [Toctpoenue rpaduka TuHETHON
byHKIIIT
93 I'padux pynkuum y =[x|
94 I'paduk pynkumn y =[x|
95 KonrtponbHas pabora no Teme bubnnorexka [JOK

"Koopaunats! u rpa¢puku. Oynximun”

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




/ Beepoccuiickas mpoBepoYHast
paborta

96 HroroBas koHTpoOJIbHAS paboTa / 1 bubmmoreka [JOK
Bcepoccuiickas npoBepouHas pabota https://m.edsoo.ru/7f429¢c6¢
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H

97 METOJIOB Kypca 7 Kiacca, 00001IeHne 1
3HAaHUH
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H

98 METOHOB Kypca 7 Kiracca, 0000IIeHne 1 bubnnorexa LIOK

Ilv P ’ B https://m.edsoo.ru/7f429{32
3HAHWUI
[ToBTOpPEHNE OCHOBHBIX MOHSITHH H
bubmuoreka [JOK
99 METOJIOB Kypca 7 kiacca, 06001eHue 1
. https://m.edsoo.ru/7f42a0e0
3HAHWUI
[ToBTOpPEHNE OCHOBHBIX MOHITHH H

100 METOJIOB Kypca 7 Kiacca, 000011eHne 1
3HaHUM
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H

bu6mmoreka [IOK
101 METO/IOB Kypca 7 Kjacca, 00001ieHne 1
. https://m.edsoo.ru/7f42a27a
3HAHUI
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
bu6mmoreka [JOK
102 METO/IOB Kypca 7 Kjacca, 00001eHne 1
. https://m.edsoo.ru/7f42a900
3HAHWI
OBILIEE KOJIMYECTBO HACOB I10 102

[TPOT'PAMME




8 KVIACC

KoanuectBo yacoB 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
AP P https://m.edsoo.ru/7f42d452
bubnnorexa [HOK
2 [TonsiTHe 00 UppaIMOHAIILHOM YHCIIC 1 1
https://m.edsoo.ru/7f42eaaa
3 JlecsiTuuHbIe TPUOTUKECHUS |
UPPALMOHATIBHBIX YHCET
4 JlecsiTHuHBIC TPUOTNIKCHHUS |
HUPPAIMOHATIBHBIX YHCET
5 JleiicTBUTEIBbHBIC YKCTIA 1
CpaBHeHHE IEWCTBUTEIBHBIX YHCEI 1
CpaBHeHME IEWCTBUTENIBHBIX YHCEI 1
3 Apudmernueckuit KBaapaTHbIHN |
KOpEHb
9 VYpaBHeHue Buia x> = a 1
10 CaoiicTBa apumeTnyecKkux | bubnuotexa [JOK
KBaJPaTHBIX KOPHEU https://m.edsoo.ru/7f42d862
1 CgoiicTBa apuPpMETHICCKUX 1 bubnuorexa [JOK
KBaJPATHBIX KOPHEN https://m.edsoo.ru/7f42d862
[IpeobpazoBaHme YUCTOBBIX
12 BBIPAYKEHHI, COJIEPIKALIUX 1 bubmmorexa [TOK
P > CONCPIRAtl https://m.edsoo.ru/7f42dd26
KBaJpaTHBIC KOPHU
13 [Ipeobpa3oBaHUe YHCTOBBIX 1 bubnmnoreka [JOK




BBIPKECHHH, COJEPIKAIINX
KBaJpaTHbIC KOPHU

[Ipeobpa3oBanue YHCTOBBIX

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

. bubmmoreka [JOK
14 BBIPAYKECHMI, COJIepIKaIUX
https://m.edsoo.ru/7f42e0be
KBaJIpaTHbIE KOPHU
[IpeoOpa3oBaHue YHCITOBBIX
15 BBIPAYKEHH, COJIEPKAILNX bubmmorexa [IOK
P > CONCPAAI https://m.edsoo.ru/7f42¢262
KBaJIpaTHbIE KOPHU
bu6mmoreka [IOK
16 CremneHs C 11eJIbIM TTOKa3aTeeM
https://m.edsoo.ru/7f4354a4
CrangapTHas 3aluch YucCia.
Pa3mepnl 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T IIEMEHTaAPHBIX YACTHIL JI0 bubnuorexa [JOK
KOCMHYECKHX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIBHOCTh MPOIIECCOB B
OKpY’KarollleM MHUpE
18 CBoOIiCTBa CTETICHH C IIEJIBIM bubnuotexa [JOK
oKasarejieM https://m.edsoo.ru/7f435648
19 CBolicTBa CTEIIEHH C IIEJIBIM bubmuorexa [JOK
rnokasareJjieM https://m.edsoo.ru/7f435648
20 CBolicTBa CTENEHHU C LIEJIBIM bubnnoreka [JOK
IoKasaTreyieM https://m.edsoo.ru/7f435648
21 CBoOIiCTBa CTETICHH C IIEJIBIM bubnuotexa [JOK
IoKa3arejieM https://m.edsoo.ru/7f43599a
” CBOIiCTBa CTETICHH C IIEJIBIM bubnmoreka [JOK
rnokasarejieM https://m.edsoo.ru/7f435ed6
23 KBanpatsblil TpéxuneH
24 KBagpartuslii TpéxuneH




25 Paznoxxenue kBapaTHOTO bubnnoreka [HOK
TPEXUJIEHA HA MHOKHUTEIH https://m.edsoo.ru/7f42fd38
26 Pasnoxenune kBagpaTHOro bubmmoreka [JOK
TpEXWICHA HA MHOXUATEIN https://m.edsoo.ru/7f42fd38
KonrponsHas pabora mo remam
27 "KBanparusle kopHu. CreneHu. bubmmorexa [IOK
. https://m.edsoo.ru/7f42ec80
KBanpatuslii Tpexusnen"
28 Anrebpaunyeckas 1po0b bubmorexa [JOK
https://m.edsoo.ru/7f430382
JonycTuMeble 3HaUeHUS
29 MEPEMEHHBIX, BXO/ISIINX B
anredpanvecKue BbIPaKEHUs
JlomycTuMble 3HAYEHUS
30 MePEMEHHBIX, BXO/ISIINX B
anreOpanvecKe BbIPaKEHUs
31 OCHOBHOE CBOMCTBO bu6mmoreka [IOK
anredbpanveckoi qpoou https://m.edsoo.ru/7f4308e6
. bubnuotexa [JOK
32 Coxpauerne apobeit https://m.edsoo.ru/7f430a8a
33 Coxkpartienue apobeit bubmorexa HOK
https://m.edsoo.ru/7f430f44
34 Coxkpatienue apobeit bubmorexa HOK
https://m.edsoo.ru/7f430f44
35 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubmuorexa [JOK
U JeNieHue anredpanueckux apooeit https://m.edsoo.ru/7f43128¢
36 CioxeHune, BBIYNTaHUE, YMHOKEHUE bubnuorexa [JOK
U JIeJIeHne anredpandeckux apooei https://m.edsoo.ru/7f4315¢0
37 CrnoxxeHue, BBIYUTAHNUE, YMHOKEHUE bubnuotexa [JOK




U JICJICHHE alireOpandecKux Apooeit

CJ'IO)KGHI/IC, BbBIYUTAHUC, YMHOKCHUC

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

38
U JICJICHHE alreOpandecKux Apooeit https://m.edsoo.ru/7f431a20
[IpeoOpa3oBaHue BbIPAKECHUIA,
39 cop e >II<)a uX anred I;qucxne bubmorexa HOK
Aepaatil P https:/m.edsoo.ru/7£43259c
npobu
[IpeobOpazoBanue BhIpaXKEHUH,
40 coJiepKalluX ajareopandyecKue bubmorexa HOK
Aepaatil P https://m.edsoo.ru/7f432736
npobu
[IpeoOpaszoBaHue BBIpAXKEHUH,
bu6mmoreka [IOK
41 coJiepKallux ajareopanvyecKue
https://m.edsoo.ru/7f432736
npodu
42 KonTponbhas padora no teme bubnnorexa [HOK
"Anrebpanyeckas 1poOp" https://m.edsoo.ru/7f431d36
bu6mmoreka [IOK
43 KBaapaTHoe ypaBHEeHHE
Ba/IpaTHOC ypasHEHH https://m.edsoo.ru/7f42eela
44 Hemnonnoe KBagpaTHOE ypaBHEHHUE bubmorexa [JOK
P M https://m.edsoo.ru/7f42eela
45 Hemnonnoe KBagpaTHOE ypaBHEHHUE bubmorexa [TOK
AP P https://m.edsoo.ru/7f42eela
46 ®opMyiia KOpHEN KBagpPaTHOIO bubnnoreka [JOK
YpaBHEHHUS https://m.edsoo.ru/7f42f158
47 dopmyra KopHEel KBaJpaTHOTO bubnuoreka [IOK
ypaBHEHUS https://m.edsoo.ru/7f42£3f6
43 dopmysa KOpHEN KBaJpaTHOTO bubmuoreka [IOK
ypaBHEHHUS https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmorexa HOK

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




bu6mmoreka [IOK

30 Teopena Buera https://m.edsoo.r/7f430076
51 Pemenne ypaBHeHUH, CBOASIINAXCS K bubnuoreka [IOK
KBaJpaTHbIM https://m.edsoo.ru/7f43c542
57 Pewienne ypaBHeHUH, CBOASIINUXCSA K bubmmoreka [JOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimue qpobHO- bubmumorexa [IOK
palyoHaIbHEIE YPaBHEHUA https://m.edsoo.ru/7f4328c6
54 [Ipocreiimue qpodHO- bubnuoreka [IOK
pauroHAJIBHBIE YpABHEHUS https://m.edsoo.ru/7f432b6e
55 Pemienne TekcToOBBIX 3a/1a4 C bu6mmoreka [IOK
MOMOILIBIO KBa/IPATHBIX YPABHEHUMN https://m.edsoo.ru/7f42f75¢c
56 Penienune TeKCTOBBIX 3a/1a4 C bu6mmoreka [IOK
ITIOMOILBIO KBA/IPATHBIX YPABHEHUMN https://m.edsoo.ru/7f42{8f6
57 KonTponbhas padota no teme bubnuoreka [IOK
"KBagparusie ypaBHeHUS" https://m.edsoo.ru/7f4301f2
JInHeliHOE ypaBHEHUE C 1BYMs
53 NEePEMEHHBIMH, €r0 rpauk,
MIpUMEPHI PELICHUS] YPAaBHEHH B
LEJIBIX YUCIIaxX
JInHeliHOe ypaBHEHUE C 1BYMs
59 NEePEMEHHBIMH, €r0 rpauk,
MIPUMEPHI PELICHUS] YPAaBHEHUM B
LEJIBIX YUCIIax
JIuneliHOE ypaBHEHHE C JBYMS
60 MEPEMEHHBIMH, €r0 rpauk,

MIPUMEPHI pellIeHUs] YpaBHEHUH B
LEJIBIX YHCIIaX




61

62

Pemenue cucrem AByX JIMHEHHBIX
yYpaBHEHUM C JBYMS IEPEMEHHBIMU

Pemenue cucrem AByX JIMHEHHBIX
yYpaBHEHUH ¢ ABYMS IEPEMEHHBIMHU

63

64

65

66

Pemenne cucreM IByX JIMHEWHBIX
YPaBHEHUH C ABYMs IEPEMEHHBIMU

IIpumepsl pelieHns cucTemMm
HEJIMHEHHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

[Tpumeps! perieHus cucTem
HEJIMHENHBIX YPAaBHEHUH C ABYMs
NIEPEMEHHBIMU

I'paduueckas MHTEpIIpETAIIS
ypaBHEHUS C IBYMsI IEPEMEHHBIMU U
CUCTEM JIMHEHHBIX YpaBHEHUH C
JIBYMsI IEPEMEHHBIMU

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

67

I'padnueckas nuaTEpHIpeTaLys
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
ITOMOIIIBIO CUCTEM YPABHEHUI

Perrenne TeKCTOBBIX 3a1a4 €
ITOMOIIIBIO CUCTEM YPAaBHEHUI

Pemenne TekcTOBBIX 3aa4 ¢
IIOMOLIBIO CUCTEM YPAaBHEHHUU

71

YUucnoBbie HEPABEHCTBA U UX
CBOMCTBA




YucaoBwie HCpaBCHCTBA U UX

72 .
CBOICTBa
73 HepaBeHncTBO ¢ 01HOM TTepeMEHHOM
74 JInHeHbIE HEPAaBEHCTBA C OJHOM bubnnoreka [HOK
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42c692
75 JIuHeiiHbIe HEPABEHCTBA C OJHOM bubnnoreka [HOK
MIEPEMEHHOMN U UX pELICHUE https://m.edsoo.ru/7f42c840
76 JInHeHbIE HEPAaBEHCTBA C OJJHOM
MIEPEMEHHOMN U UX pEeIICHUE
77 Cucrembl TMHEHHBIX HEPABEHCTB C bubnnoreka [JOK
OJIHOM MEPEMEHHON U X PELIECHUE https://m.edsoo.ru/7f42cb88
73 CucreMpl TMHEVHBIX HEPABEHCTB C bubnnorexa [HOK
OJIHOM NIEPEMEHHON U UX PEIICHHE https://m.edsoo.ru/7f42cd2c
79 Cucrembl TMHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PEIIECHUE
N3o0pakeHue pemeHus THHEHHOTO
80 HEPAaBEHCTBA U UX CUCTEM Ha bubmmorexa LIOK
P . . https://m.edsoo.ru/7f42c9¢e4
YUCJIOBOU TIPSIMO#
N3o006paxkeHune perieHus TMHEHHOTO
bu6mmoreka [JOK
81 HEPABEHCTBA U UX CUCTEM HaA
. . https://m.edsoo.ru/7f42c9e4
YUCJIOBOU TIPSIMOI
KonTponbHas pabota mo Temam
82 "HepasenctBa. CucreMbl
ypaBHeHUi"
bu6mmorexa [IOK
83 [Tonstue KIIMH
byn https://m.edsoo.ru/7f433c12
24 OO6nacTp ornpeieNeHUus] © MHOYKECTBO bubnnorexa [JOK

3HaYeHUH PYHKLIUU

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




85 Crnioco0bl 3a1anust GyHKITUN
86 I'padux GpyHKIIN
%7 CaoiicTBa GyHKIIUH, UX
oroOpakeHHne Ha rpaduke
28 Urenue u moctpoeHue rpadukoB
byHKIMHA
29 [Tpumeps! rpadukoB GyHKINH,
OTPAXKAMOIIUX PeaThbHBIC MPOIIECCHI
DYHKIIUH, OMMCHIBAIOIIUE MPSIMYIO U
90 OGYI;TE IIPOIIO n(;lllianLHpre ’ bubmorexa HOK
PATHYIO TPOTIopH https://m.edsoo.ru/7f434bbc
3aBHCUMOCTH, UX IpaduKu
91 l'unep6omna
b K
92 I'unep6ona nommorexa [0
https://m.edsoo.ru/7f4343e2
bu6mmoreka [IOK
93 I'padux KITUH y = X>
PadHK dymkwiit y https://m.edsoo.ru/7f434572
OyHkun y =x%, y=x3,y=VXx,y =
94 |x|}'711{“ :(I)Hrfecxoey emeHi]/Ie ’ bubnmorexa LOK
> TPalbIHEckoe p . https://m.edsoo.ru/7£434d38
yYpaBHEHUH U CHCTEM ypaBHEHUN
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
METOJIOB KypCOB 7 U 8 KJIaCCOB,
95 000011IeHIe 3HAHMIA / bubmorexa HOK
B . https://m.edsoo.ru/7f4371aa
Bcepoccuiickas npoBepouHas
pabora
Urorosas koHTposIbHAs paboTa /
. bubnuorexa [JOK
96 Bcepoccuiickas npoepouHas
https://m.edsoo.ru/7f434eb4
pabora
97 [ToBTOpEHNE OCHOBHBIX MOHITHI U




METOJIOB KypCOB 7 U 8 KJIACCOB,
000011IeHNe 3HAHU I

[ToBTOpEHNE OCHOBHBIX MOHSATHUN U

bubmuoreka [JOK

98 METOJIOB KypCOB 7 U 8 KJIACCOB, 1
. https://m.edsoo.ru/7f43736¢
000011eHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
99 METOI0B KypcOB 7 U 8 KJIaCCOB 1 Eubmorexa ITOK
HOB KYPCOB /1 : https://m.edsoo.ru/7f437510
000011eHE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
bubmuorexa [JOK
100 METOJIOB KypCOB 7 U 8 KJIacCOB, 1
. https://m.edsoo.ru/7f4376b4
000011IeHrEe 3HAHUI
[ToBTOpPEHNE OCHOBHBIX MOHSITHH H
101 METOI0B KypPCOB 7 U 8 KJIaCCOB 1 Bubmorexa ITOK
HIOB KYPCOB /¥ : hitps://m.edsoo.ru/7f436b88
000011IeHrEe 3HAHNUI
[ToBTOpPEHNE OCHOBHBIX MOHSITHH H
102 METOJOB KypcoB 7 U 8 KIIaCCOB 1 bubmaorexa [IOK
#10B KYP . ’ https://m.edsoo.ru/7f437858
000011IeHNE 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




9 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHYeckue
padoThI

Jara
H3Y4YeHH S

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

ParnmmonansHable yncna,
MppalrOHAaJIbHbIC YMCIIA, KOHEUHbIC U
OCCKOHEYHBIC ECATUYHBIC IPOOH

MHokecTBO NEHCTBUTEILHBIX YHCEI;
JIEUCTBUTEIBLHBIC YHCIa KaK
OECKOHEUYHBIE NECATUYHBIEC TPOOH

B3auMHO 01HO3HaYHOE COOTBETCTBUE
MEXy MHOXKECTBOM J€HCTBUTEIBHBIX
4YyCel U MHOKECTBOM TOYEK
KOOPJIMHATHON IIPSAMOM

CpaBHeHUE NENCTBUTENBHBIX YUCEIL,
apupMeTHUECKUe eHCTBUSA C
JEHCTBUTEIIHBIMU YUCIIAMU

HpI/I6J'II/I)KéHHOC 3HA4YCHUC BCIINYNHBI,
TOYHOCTb HpI/I6J'II/I)KeHI/ISI

Oxpyrienue yucen

Oxpyrienue yncen

10

[Ipukuaka v OlIeHKA pe3yJbTaTOB
BBIYUCIIEHUN

IIpukunka u onieHKa pe3yJIbTaTOB
BBIYUCIICHUN

JIuneiinoe ypaBHeHue. Pemenue

bu6mumorex [IOK




ypaBHEHUH, CBOJAIIMXCS K TUHEUHBIM

JInneiinoe ypaBHeHue. Pemenne

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

11 . .
YPaBHEHHUH, CBOIAIIUXCA K JIMHEHHBIM
KBagparnoe ypaBHenue. Pemenue
. bubnnoreka [HOK
12 YpaBHEHUH, CBOJIALLIMNXCS K &
https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
KBanpatHoe ypaBHeHue. Penienne BuG 1OK
. NOJINOTEKA
13 YpaBHEHUH, CBOIALIUXCS K
https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
bubnnoreka [JOK
14 bukBapaTHbie ypaBHEHUS 1
https://m.edsoo.ru/7f43c3d0
bubnnoreka [JOK
15 bukBapaTHble ypaBHEHUS 1
https://m.edsoo.ru/7f43c3d0
ITpumeps! pelieHns ypaBHEHUN
16 TPEThEN U YETBEPTOM CTENIEHEN
pa3oKeHUEM Ha MHOXKUTEIH
IIpumepsl pelieHns: ypaBHEHUN
17 TPEThEN U YETBEPTOH CTENEHEN
pa3I0KEHUEM Ha MHOXKUTEIH
13 Pemienne 1po6GHO-paIiOHATBHBIX bubnnoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOGHO-paioHaIbHBIX bubnuoreka [IOK
YpaBHEHUN https://m.edsoo.ru/7f43c9b6
20 Pemenne TekcToOBBIX 3a1a4
anreOpanyeckuM METOJIOM
)1 Pemenyie TeKCTOBBIX 3a7a4
anreOpanyeckKuM METOJI0M
22 Pemenye TeKCTOBBIX 3a1a4




aJ'II‘G6paI/I‘ICCKI/IM METOAOM

KonTtponpHast pabora o Teme

23 " . .
VYpaBHEHHUs ¢ OHOM NEPEMEHHON
24 YpaBHeHUE € 1ByMS IEPEMEHHBIMU U bubnnoreka [HOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
25 YpaBHeHue ¢ 1BYyMsI IEPEMEHHBIMU U bubnnoreka [HOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema 1ByX JIMHEHHBIX ypaBHEHUI
C IByMs IEPEMEHHBIMU U €€ pelICHUE
7 Cucrema 1ByX JJUHEHHBIX YpaBHEHUM
C IByMsl IEPEMEHHBIMU U €€ pelIeHue
73 CucremMa 1ByX JIMHEHHBIX y.I.)aBHeHI/II‘/'I
C IByMs IEPEMEHHBIMU U €€ pelICHUE
29 Cucrema 1ByX JJUHEHHBIX YpaBHEHUM
C IByMs IEPEMEHHBIMU U €€ pelIcHUE
Pemenne cucrem aB aBHCHUIA,
30 OJIHO U3 KOTOPBIX J'H/I}I]-IXGIZ'IIEOC, a ipyroe bubmorexa HOK
. https://m.edsoo.ru/7f43d23a
— BTOPOH CTENEHU
Pemenue cucrem 1B aBHEHUN,
31 OJIHO U3 KOTOPBIX HH};{)(GI?;IIEOC, a apyroe bubmorexa HOK
. https://m.edsoo.ru/7f43d55a
— BTOPOH CTENEHU
Pemenue cucrem 1ByX ypaBHEHMI,
32 OJIHO U3 KOTOPBIX JIMHENHOE, a Ipyroe
— BTOpPOH CTENEHU
Pemenue cucrem 1ByX ypaBHEHHIH,
33 OJIHO M3 KOTOPBIX JIMHEMHOE, a Apyroe
— BTOpPOH CTENEHU
34 ['padmyeckas uHTEpIpETALUS




CUCTEMbI ypaBHEHUI C IBYMsI
epeMEHHBIMU

Penrenne TekCTOBBIX 3aJa4

35
anreOpanvdecKuM criocobom
36 Pemenue TekcToOBBIX 3a/1a4
anreOpanyecKum crnocobom
37 KonTponbhas pabota no teme
"CucreMsl ypaBHEHUH"
18 YuciioBble HEPABEHCTBA U UX
CBOMCTBa
39 YucnoBble HEPABEHCTBA U UX bubnnoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JIvHeitHbIe HEpaBEHCTBA C OHOM bubnnoreka [JOK
MEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f43af08
41 Jlunelinble HEpaBEHCTBA C OJTHOM bubnuorexa [JOK
MIEPEMEHHOMN U UX PEILECHUE https://m.edsoo.ru/7f43af08
42 Jlunelinbie HEPaBEHCTBA C OJTHOM bubnunorexa [JOK
MIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f43af08
43 CucTtembl TUHENHBIX HEPABEHCTB C
OJHOM MIEPEMEHHON U UX PELICHUE
44 CucreMbl TUHEHHBIX HEPABEHCTB C
OJHOM NIEPEMEHHON U UX PELICHUE
45 CucTtembl TMHENHBIX HEPABEHCTB C
OJHOI EPEMEHHON U X PEUICHUE
46 KBanpaTHble HEpaBEeHCTBA U UX bubmuoreka [IOK
pelieHue https://m.edsoo.ru/7f43b098
47 KBaapaTHble HEPABEHCTBA U UX bubnnorexka [JOK

perieHue

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




KBa,I[paTHBIC HCpaBCHCTBA U UX

bu6mmoreka [IOK

48 peurenue https://m.edsoo.ru/7f43b5a2
49 KBaznpaTHble HEpaBEHCTBA U UX
pelieHne
50 KBaznpaTHble HEpaBeHCTBA U UX
pelieHne
I'padmyeckas uaTEpIpEeTAU
51 ngg)BeHCTB u CHCTSMI:{ep:BeHCTB c bubmmorexa LHOK
https://m.edsoo.ru/7f43b098
JBYMsI IEpEMEHHBIMU
['paduueckas uHTEpIIpETALUS
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JIBYMsI IEPEMEHHBIMU
53 KonTtponpHas pabora no Teme
"Hepasencrtna"
54 KBanparuunas ¢pynkuus, e€ rpagux u bubnuoreka [IOK
CBOICTBA https://m.edsoo.ru/7f4396c6
55 KBanpatnunas QyHkius, e€ rpaduk u bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 KBanpatuunas ¢pynkuus, e€ rpaduk u bubnnorexa [JOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
57 [TapaGoia, KOOpAMHATHI BEPUINHBI bubnuoreka [IOK
napaboJIbl, OCh CHMMETPHUH TTapadoIIbI https://m.edsoo.ru/7f439eb4
53 [Tapabona, KOOpAMHATHI BEPIIMHEI bubnnoreka [JOK
napaboIIbl, 0Cb CHMMETPHUH 11apadoIbl https://m.edsoo.ru/7f43a03a
59 [TapaGosa, KOOpPAMHATHI BEPIIMHbI bubnnoreka [JOK
napaboIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f43alac
60 [TapaGosna, KOOpAMHATHI BEPIIMHbI bubnuoreka [IOK

napadoIIbl, 0Cb CHMMETPHUH 11apadoIbl

https://m.edsoo.ru/7f43a31le




[TapaGosna, KOOPAUHATHI BEPIIMHbI

bu6mmoreka [IOK

01 napaboIIbl, 0Cb CHMMETPHH MapadoIbl https://m.edsoo.ru/7f43a526
& [Tapabosna, KOOpAUHATHI BEPILUHBI
napaboIibl, 0Cb CHMMETPHUH 11apadoJIbl
63 I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X]|
64 I'padpuku dyaxumii: 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 pynkumit: 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 padbora no teme bubnuoreka [IOK
"OyaKIMR" https://m.edsoo.ru/7{43ab84
70 [TonsTHE YKCIOBOM bu6mmoreka [JOK
[IOCJIENOBATEIbHOCTH https://m.edsoo.ru/7f43e6¢c6
3agaHue MociIeq0BaTEIbHOCTH
71 peKyppeHTHOI popmyoif n bubnmorexa LIOK
. https://m.edsoo.ru/7f43ebda
dbopmyoii n-ro uieHa
7 ApudmeTrnueckasi U reoMeTpuyecKas bubnnoreka [JOK
Hporpeccuu https://m.edsoo.ru/7f43ed7e
7 Apudmernueckas 1 reoMeTpuIecKas bubnuorexa [IOK
Hporpeccuu https://m.edsoo.ru/7f43f3b4
74 DopMyIbl N-TO 4IEHA bubnuorexa [IOK




75

76

77

apupMeTUIECKON U TEOMETPUUECKON
IIPOrPECCUM, CYMMBI IIEPBBIX N
YIEHOB

@®opMyIIbl N-TO YJIeHa
apupMeTUYECKON U TEOMETPUUECKON
IIPOrPecCUii, CyMMBbI MIEPBBIX N
YIEHOB

@opMyIbl N-TO YJIeHA
apuQMeTUYECKOI U TeOMeTPUUECKOI
MIPOTPECCUil, CyMMBI MIEPBBIX N
YJICHOB

@opMyIbI N-TO YWIECHA
apu(MeTHUECKON U reOMeTPUIECKON
IIPOrPeCCUil, CyMMBI IIEPBBIX N
YICHOB

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
apuMeTUIECKON U TEOMETPUUECKON
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

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

79

N3obpaxenue 4wieHOB
apuMeTUIECKON U TEOMETPUUECKON
MPOrpeccuil TOUKamMu Ha
KOOPJAMHATHOM MJIOCKOCTH

80

N3o0pakeHne 4aeHOB
apupMeTUIECKON U TEOMETPUUECKON
MPOTpeCCHil TOUKaMH Ha
KOOPAMHATHOW INIOCKOCTH

81

JIMHEWHEBIN 1 SKCIOHEHITHATbHBIN
poct




82

CroxHbI€ TPOLIEHTHI

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

83

CroxHbI€ POLIEHTHI

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

84

85

86

87

88

KonTtponbHast pabora o teme

"YucII0BBIE TOCIIEA0BATEIHLHOCTH'

[ToBTOpEeHME, 0000IICHUE U
cHCTeMaTH3amus 3HaHuH. 3aInch,
CpaBHEHUE, JCUCTBUS C
JIeACTBUTENILHBIMU YU CIIAMU,
YUCJIOBas mpsimast

IToBTOpEHME, 0000IICHUE 1
cucreMarusanus 3HaHui. [IponeHTsl,
OTHONICHHUS, TPOTIOPITUN

[ToBTOpEHME, 0000IIICHUE U
CHUCTEMATH3ALUS 3HAHU.
Oxkpyrienue, npuOIMKeHne, OleHKa

[ToBTOpenue, o6obIIEHNE 1
cucTemaru3anus 3HaHui. Pemenue
TEKCTOBBIX 3371a4 apU(PMETHUESCKUM
CII0cOO0M

bu6mmoreka [IOK
https://m.edsoo.ru/7f440418

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

&9

[ToBTOpenue, o6obIIEHNE 1
cucTeMaru3anusa 3Hanui. Pemenne
TEKCTOBBIX 3371a4 apUPMETHUESCKUM
CII0CO00M

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

90

[ToBTOpenwue, 0600IIEHNE 1
cucTeMaru3anusa 3HaHni. Pemenme
TEKCTOBBIX 33J1a4 apuPMETHICCKUM
CII0COO0OM

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




[ToBTOpEeHME, 0000IICHUE U
cucTeMaTu3alys 3HaHuH.

bu6mmoreka [IOK

o1 [IpeobpazoBanue anredpandeckux https://m.edsoo.ru/7f4441ca
BBIPKEHUM, IONTyCTUMbIC 3HAUCHUS
[ToBTOpEeHME, 0000IIICHUE U

90 CHCTEMAaTH3alMsl 3HaHUH. bubmuorexa [JOK
[IpeoOpazoBanue anredpandecKux https://m.edsoo.ru/7f444364
BBIPKEHUM, IONTyCTUMbIEC 3HAUCHUS
IToBTOpEHME, 0000IICHUE 1

03 CHCTEMAaTU3alMsl 3HaHUH. bubmuorexa [JOK
[Tpeobpa3zoBanue anredpandeckux https://m.edsoo.ru/7f4446f2
BBIPKEHHM, IONTyCTUMbIC 3HAUCHHS
IToBTOpEHME, 0000IICHUE 1

04 CHUCTEeMaTHU3alrs 3HaHU. bu6mmoreka [IOK
[Tpeobpa3zoBanue anredpandeckux https://m.edsoo.ru/7f444a94
BBIPQXEHH, TOMYCTHUMbIE 3HAYCHUS
[ToBTOpenue, o6o0IIeHNE 1

05 cucremarusanus 3HaHuil. OyHKuuu: bubnuotexa [JOK
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f444¢56
byHKIHII
[ToBTOpenue, o6obIIeHNE 1

96 cucremarusanus 3HaHuil. OyHkuuu: bubnuotexa [JOK
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f444f44
byHKIII
[ToBTOpenwue, 0600IIEHNE 1

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

98 [ToBTOpenwue, 0600IEHNE 1 bubnuotexa [JOK




cucremaTusanus 3Hanuil. OyHkuuu:
IIOCTPOEHNE, CBOMCTBA U3yYEHHBIX
byHKIII

[ToBTOpEHME, 0000IIICHUE U
CHCTEMAaTU3alMs 3HAHUH.

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

bu6mmoreka [IOK

99 ['padmyeckoe penieHue ypaBHEHHU U ! https://m.edsoo.ru/7f445516
WX CHCTEM
IToBTOpEHME, 0000IICHUE U

100 CUCTEeMaTH3aIHs 3HAaHHUH. |
['padmyeckoe penieHue ypaBHEHHUH U
UX CUCTEM

101 Hroroas xouTpoasHas pabora 1

102 O6OGI£IGHI/I€ Y CHCTEMaTH3aINS |
3HAHHUH

OBILEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBePsSIeMOro .
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs
pe3yjabTara
1 Uucna v BBIYUCICHUS
. BoeinonHsaTe, coueras  yCTHbIE M IIMCbMEHHBIE  NPUEMBI,
' apudmeTnuecKkue AeUCTBUS C PAIMOHATBHBIMH YUCIIAMU
Haxomuth  3HaueHMs]  YHUCJIOBBIX  BBIPAKCHUH, MIPUMEHSTH
1.2 pa3zHooOpa3Hble COCOOBI M MPUEMBI BHIUMCICHHS 3HAUEHUH APOOHBIX
BBIPXXECHHH, COZIEpKaUX OOBIKHOBEHHBIC U ACCATHYHBIC IPOOHU
[lepexoguts 0T omHOW (QOpPMBI 3amWcH 4YHCEN K  JAPYroi
13 (mpeoOpa3oBbIBaTh  JAECATUYHYIO  ApoOb B OOBIKHOBEHHYIO,
. OOBIKHOBEHHYIO B JECSITHUYHYI0, B YAaCTHOCTH, B OECKOHEUHYIO
JECSITUUHYIO IPOOB)
1.4 CpaBHMBATh U yNOPSAOYMBATH PAllUOHAIBHBIE YKCTA
1.5 Okpyriarh uyncna
BrInomHAT, NPUKHUIKY W OLIEHKY pe3yJibTaTa BBIYUCICHHUH, OICHKY
1.6 3HAYEHUW YUCIOBBIX BBIPAKECHUN. BBINONHATE  JIEUCTBUS €O
CTENEHSIMU C HAaTypaJbHBIMHU TTOKa3aTeIISIMU
= [IpuMeHATh mNpU3HAKUA JEIUMOCTH, PAa3JIOKEHHE HAa MHOXHUTEIN
' HaTypaJIbHbIX YHUCEI
Pemlath  mpakTUKO-OpUEHTUPOBAHHBIE  3aJlayd, CBA3aHHbIE C
OTHOIIIEHUEM BEJTUYMH, MIPOTIOPITUOHAIIBHOCTHIO BEJINYUH,
1.8 MPOLIEHTaMH, HMHTEPIPETUPOBATh pPE3yAbTaThl pELIEHUs 3aJad C
y4ETOM OTpaHWYCHUH, CBSI3aHHBIX CO CBOMCTBAMHU PacCMaTPHUBAEMBIX
00BEKTOB
2 Anrebpanueckue BhIpaXKeHUs
)1 Hcnons3oBarh anreOpanyeckyr0o TEPMHUHOJIOTHIO W CHMBOJIHKY,

NPpUMCHSITH e€ B nmponecce OCBOCHUA y‘-IC6HOl“0 MaTepuaia




22

23

Haxonute 3HadyeHuss OYKBEHHBIX BBIDQKEHUH TpU  3aJaHHBIX
3HAYECHUAX [IEPEMEHHBIX

BremonssaTh HpCO6p330BaHI/IH OCJI0T0 BBIPpAXKXCHUA B MHOI'OYICH

MIPUBEJICHUEM TOIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK

24

BrinonHsaTe yMHOXKEHHE OJHOWIEHAa Ha MHOTOYJIEH M MHOTOYJIeHa Ha
MHOTOYJIEH, NPUMEHATh (OpMynbl KBajJpaTa CyMMbI U KBajapaTa

pasHoCTH

2.5

OCYH.[GCTBJIHTB PA3JI0KCHUEC MHOT'OYJICHOB HA MHOKHUTECJIU C ITIOMOIIBIO
BBIHECEHUS 33 CKOOKH O6H.I€FO MHOXHUTCJIA, TPYIIIMPOBKU ClIara€MbiXx,

npuUMeHEeHHs (HOPMYJT COKPALIEHHOTO YMHOKEHUS

2.6

2.7

3.1

32

[TpumensTh mpeoOpa3oBaHKsi MHOTOYWICHOB ISl PELICHUST PAa3IMYHBIX
3a/1a4 U3 MaTEMaTUKH, CMEXXHBIX IIPEAMETOB, U3 PEalbHON IPAKTUKU
Hcnons30BaTh CBOMCTBA CTENEHEW C HATypajlbHBIMHU I10KA3aTEISIMU
U1 IpeoOpa30BaHuUs BBIPAKEHUN

YpaBHEHHUS U HEPABEHCTBA

Pemarp JsMHENHBIE ypaBHEHHMS C OJHOM IEPEMEHHOW, NPUMEHSA
IIpaBUjIa Mepexo/ia OT UCXOJHOIO0 YPaBHEHHs K PAaBHOCHIBHOMY €MY.
IIpoBepsTs, SBISETCA JIU YUCIIO KOPHEM ypaBHEHUS

[IpumensaTp rpaduueckue METOAbl TPHU PEIICHUU JMHEHHBIX

YPaBHEHUU U UX CUCTEM

33

34

[TonOupath mpUMepsl Hap Yuce, SIBISIIOIIMXCS PELIeHUEM JIMHEHHOTO
YPaBHEHUS C IBYMsI IEPEMEHHBIMU

Ctpouth B KOOPIAMHATHOMN IJIOCKOCTH IpaUK JMHEHHOTO YpaBHEHUS C
JBYMsl TI€PEMEHHBIMH; MOJIB3YSICh TI'papUKOM, MPHUBOJAUTH MPUMEPHI

peuieHust ypaBHEHUS

3.5

3.6

4.1

Pemate cuctemsl 1ByX JTMHEHHBIX YPaBHEHHUU C ABYMs IIEPEMEHHBIMU,
B TOM 4HCIIE TpapUUecKu

CocTaBnATh U pemarh JMHENHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX
YPaBHEHHUH MO YCIOBHIO 33J]a4M, UHTEPIPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 3aJ]a44 I10JIy4YEHHBIN pe3yJIbTaT

Koopaunats! u rpadpuku. @yHKIuu

N300paxaTh Ha KOOPAMHATHOM MNpPSIMOMl TOYKH, COOTBETCTBYIOIINE
3aIaHHBIM KOOpJMHATaM, Jy4d, OTPE3KH, HHTEPBAJIbI, 3alUCBHIBATh

YHUCJIOBBIC ITPOMEIKYTKH HA anre6pa1/1qec1<0M SA3BIKC




OTMeyaTh B KOOpﬂHHaTHOﬁ IIJIOCKOCTH TOYKHM 110 3aJaHHBbIM

4.2
KOOp/AMHATaM
43 Crpouth rpaduku nuHEHHBIX GyHKIHA. CTpouTh rpaduk GyHKIUH Y
' = x|
OnwuceiBaTh C MOMOIIBIO (PYHKIUH HM3BECTHBIC 3aBHCHUMOCTH MEXIY
4.4 BEJIMYMHAMU: CKOPOCTb, BPEMs, PpACCTOSHHUE, LEHY, KOJUYECTBO,
CTOMMOCTb, TPOU3BOIUTENILHOCTD, BpeMsl, 00BEM pabOThI
4.5 HaxoauTe 3HaueHune GyHKIMM 1O 3HAYECHUIO €€ apryMeHTa
[lonumats rpaduyeckmii cnoco® TPEACTABICHUS U aHAIM3A
4.6 uHboOpMalMY, W3BJIEKaTh M HHTEPHPETHUPOBATh HHPOPMALUIO U3
rpauKOB peasIbHbIX MIPOLIECCOB U 3aBUCUMOCTEN
8 KIIACC
Kon .
IIpoBepsiemble nNpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJabTara
1 Yucna 1 BIYUCICHUS
Wcnonp3oBath  HayallbHble  TPEACTABIEHUS O  MHOYKECTBE
. JIeCTBUTENBHBIX YHUCEIN JUIsl CPAaBHEHMsI, OKPYIJICHUS] U BBIUUCIICHUH,
' n300paxkaTh JIEHCTBUTENbHbIE 4YHCIA TOYKAMU Ha KOOPJMHATHOMN
psAMON
[IpumeHsaTs MOHATHE  apU(PMETHUYECKOTO  KBAJAPATHOTO  KOPHS,
- HaXOJOUTh KBaJpaTHblE KOPHHU, MHCIOJNb3yd IpU HEOOXOJUMOCTHU
' KaJIbKYJISTOP, BBIIOJIHATH MPeoOpa3oBaHMs BhIPAKEHUH, coepKalux
KBaJpaTHbIE KOPHU, UCIOJIb3ysl CBOWCTBA KOPHEH
13 Wcnonp3oBarh 3amucu OONBIIMX M MalbIX YHCET C IOMOIIbIO
' JeCATUYHBIX ApoOeil u creneHei yucna 10
2 Anrebpanueckue BbIpaXeHUs
[IpuMeHSTh MOHSATUE CTENEHW C LEIbIM IOKAa3aTeleM, BBIIOJIHATh
2.1 npeoOpa3oBaHusl BBIPAKEHUH, COAEP)KAIIMX CTENEHH C IEJIbIM
MoKazaresiem
59 BbInONMHATE  TOXIECTBEHHBbIE  MPEOOpa3OBaHUS  PALlMOHATIBHBIX

BBIpa)KCHI/Iﬁ Ha OCHOBC IIpaBUJI JeicTBUil Haja MHOro4dJeHaMyd H




anreOpandecKuMu ApoOsIMHU

23

PacknanbiBaTh KBagpaTHBIA TPEXUIIEH HA MHOKHUTEIN

24

3.1

3.2

33

[TpumensaTh mpeoOpa3zoBaHUsl BBIPAKCHHUN IS PEIICHHS Pa3JIMYHBIX

3a/1a4 U3 MaTeMaTUKH, CMEXXHBIX NIPEAMETOB, U3 pealbHON MPAKTHKU
YpaBHeHMs U HEPABEHCTBA

PemraTe HHHeﬁHBIe, KBaJApaTHbIC YpaBHCHHUA KW pPaAlUOHAJIbHBIC
YpaBHCHU:, CBOAAIIHUECA K HUM, CUCTCMbI ABYX ypaBHeHI/If/’I C ABYMA

INEPEMEHHBIMU

[IpoBoauTh mpoCTEWIINE MCCIECIOBAaHUS YPAaBHEHUM U  CHUCTEM
yYpaBHEHMH, B TOM 4YHCI€ C IPUMEHEHHEM TIpaduuecKux
IIpe/ICTaBIeHU (yCTaHaBIMBaTh, UMEET JIM ypaBHEHUE WIH CHUCTEMaA

ypaBHeHI/Iﬁ peuicHusd, €CJIM UMECT, TO CKOJIBKO, 1 npoqee)

[lepexoauth OT croBecHOM  (OpPMYNIHpPOBKM 3amauyu K  e€
anredpanvyeckol MOJIENHM C MOMOILBIO COCTABJICHUS YPAaBHEHUS WIIU
CUCTeMbl YpaBHEHUW, HWHTEPIPETUPOBATH B COOTBETCTBUHU C

KOHTEKCTOM 33a]1a4¥ MOJYyYECHHBIN pe3yJIbTaT

34

4.1

[IpuMeHsTh CBOMCTBA YUCIIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLEHKH,
pelaTh JIMHEWHbBIE HEPABEHCTBA C OJHOW NIEPEMEHHON U UX CUCTEMBI,
naBaThb  rpaUuecKkyr0  WUIIOCTPALMI0O  MHOXECTBA  PELIEHUN
HEPABEHCTBA, CUCTEMBI HEPABEHCTB

DOyHKIUU

[lonuMaTh M UCMONB30BaTh (DYHKIMOHAIbHBIE TOHATHS U A3BIK
(TepMUHBIL, CUMBOJIMYECKHE OOO3HAYEHMsI), ONPEAENATh 3HAueHUE
(GYHKIMH MO 3HAYEHMIO apryMEHTa, ONpEeNsATh CBOWCTBA (YHKLIUHU

1o e€ rpauKky

4.2

kix

Ctpouts rpadvku d71eMEeHTapHBIX PYHKINI BUA:
y=k/x

, Y =x% y = X% y = [X|, onicbIBaTh CBOICTBa YMCIOBOM (YHKIUHU 1O €€
rpaduky




9 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

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

1

1.1

1.2

1.3

1.4

Yucna 1 BEIUMCIIEHUS

CpaBHI/IBaTB U YIIOPpAAOYMBATH palMOHAJIBHBIC W HpPpalUMOHAIbBHBIC

qucia

BremonssaTh apI/I(bMeTI/I‘ICCKI/Ie I[CﬁCTBHH C pallMOHAJIbHBIMH YUCJIAMU,
Ccouc€Tasd YCTHBIC M IIHMCbMCHHBIC HpI/IéMH, BBITIOJIHATH BBIYMCJIICHUS C

HppalOHAJIIbHBIMU YK CJIaMU

Haxonute 3HadyeHus CTEIIEHEH C OCJAbIMH ITOKA3aTCIIIMHU U KOpHCfI,

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

OprrJ'ISITB HeﬁCTBHTCHBHbIe YucCia, BbIIIOJHATD NPUKUIKY PE3YyJIbTaTa

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

ypaBHeHI/ISI H HCPABCHCTBA

2.1

Pemate  nuHENHBIE W KBaApaTHBIE YPaBHEHMs, YpaBHEHUS,

CBOAAINIUECCA K HUM, HpOCTGﬁIHH@ ,Z[pOGHO-paLII/IOHaJ'ILHLIC YpaBHCHHA

22

Pemate cucteMsl 1ByX JIMHEWHBIX YPAaBHEHUH C IBYMs IIEPEMEHHBIMU
U CHCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHHUE HE SBIISIETCS

JIMHENHBIM

2.3

24

2.5

Pemate TekcTOBBIE 3amaun anreOpanvecKuM CIOocoOOM C TOMOIIBIO
COCTaBJICHHUS YpaBHEHHS WM CHCTEMBI JBYX YpaBHEHHH C IBYMs

NEPpECMECHHBIMU

[IpoBoguTh NpOCTEMIIME HCCIENOBaHUS YpPAaBHEHUH U CHUCTEM
ypaBHEHMH, B TOM 4YHCI€ C TpPUMEHEHHEM TIpaduyecKux
NpeCTaBIeHUN (HanmpuMep, yCTaHaBIMBATh, UMEET JIM YPaBHEHUE WU

CHUCTEMa ypaBHEHUH PEIICHHUs], €CITH UMEET, TO CKOJIBKO)

Pemate  nuHeElHBIE  HEpABEHCTBA, KBAJApaTHbIE  HEPABEHCTBA,
n300pakaTh PEIICHUE HEPABEHCTB HA YMCIIOBOW MPSIMOM, 3aIUCHIBATh

PEIICHUE C TIOMOIIIBIO CUMBOJIOB

2.6

Pemars cucTeMBl JIMHEWHBIX HCpPaBCHCTB, CHCTCMbl HCPABCHCTB,

BKJIFOYAIOIIME KBAJPAaTHOE HEPABEHCTBO, H300paXkaTh pELICHUE



CUCTCMbI HCPABCHCTB Ha YHUCIOBOM HpHMOﬁ, 3alUCbIBaTh PCUICHUC C

IIOMOIIBXO CMMBOJIOB

2.7

Hcnons30BaTh HEPABEHCTBA IIPU PELLICHUH PA3JIMYHBIX 3a1a4

3.1

OyHKIUU

PacrioznaBate  (GyHKIMM ~ H3y4yeHHBIX ~ BuAOB.  [lokasbiBaTh
CXEMAaTUYEeCKH PacCIoIOKEHNE Ha KOOPAMHATHOHN ITIOCKOCTH Ipa(HUKOB
¢dbyakuit Buna: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT

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

3.2

[Toka3piBaTh CXEMATUYECKH pPACIOJIOKEHHE Ha  KOOPAMHATHOU
TUTOCKOCTH TpaduKoB (GyHKIWH Buaa y = VX, y = [X| U OmHCHIBAaTh

cBOiicTBa (pyHKUIMH

33

Ctpouth u wH300pakaTh CXEMaTHYECKH TpaduKu KBaJPATHIHBIX
(GyHKIWH, ONUCHIBATH CBOWCTBA KBAJpPAaTHUHBIX (QYHKIUH MO WX

rpadukam

34

Pacnio3naBate KBaapaTuuHyr0 (GYHKOHIO TIO0 (Qopmyiie, TPUBOAUTH
MpUMEpbl KBAaAPAaTUYHBIX (YHKIMH M3 peanbHOM >KU3HM, (PU3MKH,

IreoOMCTpUun

Apudmerndeckast 1 reOMeTpUIECcKas IPOTrpeccuu

4.1

Pacnio3znaBath apuMeTndecKyro U reoMeTpUUYECKYI0 MPOTPECCUH MTPH

pa3HBIX crioco0ax 3agaHus

4.2

BbINONHATE BBIYMCIEHUS C MCIONb30BaHUEM (GOpPMYN n-TO YiEHa
apu(pMeTHYeCKol U reoMeTpUUYecKOil Mporpeccuii, CyMMbI MEPBBIX N

YJIICHOB

4.3

N3o0paxkaTs 4iieHbl MOCAEA0BATEIbHOCTH TOYKAMU Ha KOOPIWHATHOMN

TIIIOCKOCTH

4.4

Pemrats 3aga4u, CBA3aHHBIC C YHCJIIOBBIMHU ITOCJICIOBATCIBHOCTAMU, B
TOM 4YHUCJIC 3agadyu H3 peanLHoﬁ KHN3HHU (C HUCITIOJIB30BaHHUEM

KaJIbKYJIATOPA, UPPOBBIX TEXHOJIOTHIT)



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 31eMeHT COAePKAHUSA
1 Yucna u BBIYUCIICHUS
JlpoOu OOBIKHOBEHHBIE U JECATUYHBIE, NEPEX0]] OT OAHOM (OPMBI 3aIUCH
1.1 npobeit x apyroit. IloHsTHE palMOHAIBHOTO 4YHCIA, 3alUCh, CPaBHEHUE,
YIOPSAAOYMBAHUE PALIUOHATIBHBIX YACET
1o Apudmernueckue NeMcTBUS ¢ pallMOHAIBHBIMU YuciaMu. Pemenue 3agay us3
' pearbHON MPaKTUKU Ha YacTH, HA IPOOH
13 CreneHb C HaTypaJlbHbIM IIOKa3aTeJeM: OIpeleleHne, npeoOpa3oBaHuE
' BBIPa)KEHUI1 Ha OCHOBE OIpEIEIeHNs, 3aUCh OOJIBIINX YUCEell
14 [IponeHTsl, 3amuch MPOLEHTOB B BUJAE APOOM M APOOM B BHJIE MPOLEHTOB.
' Tpu OCHOBHBIE 3a/1a4 HA IPOLIEHTHI, PEILICHUE 3a/1a4 U3 PEaJIbHOU IIPAKTUKU
s [IpuMeHeHHEe TPU3HAKOB  JEIMMOCTH, Pa3JIOKEHHE Ha  MHOXKHUTEIH
' HaTypaJIbHbIX YUCEl
L6 PeanbHble  3aBUcMMOCTM, B TOM  4YHcle TMpsMas U oOparHas
' IPONOPLUUOHAIBHOCTH
2 Anrebpanueckue BhIpaXKEHUS
-1 ITepeMeHHBIE, YNCIIOBOE 3HAUEHUE BBIPAXKEHMS C IepeMeHHOU. JlomycTumMble
' 3HAuEHUS IEPEMEHHBIX
55 [IpencraBiaeHre 3aBUCMMOCTH MEXIy BEIUYMHAMH B BUAEC (OPMYIIBI.
' Brruucnenus o ¢popmynam
53 [IpeoGpa3oBaHnue  OYKBEHHBIX  BBIPAXEHHUH, TOXXIECTBEHHO  paBHBIE
' BBIPAKCHUS
24 CBolicTBa CTENIEHU C HATYPaJIbHBIM I10Ka3aTEIEM
Y OpnHowieHbl U MHOrousneHsl. CreneHp MHorowieHa. Clio)keHHe, BBIUUTAHUE,
' YMHOXEHHE MHOTOUJIEHOB
Y DopMyIbl COKPAIEHHOTO YMHOKEHUS: KBaJpaT CyMMBbI U KBaJpaT pa3HOCTH.
' Popmyna pa3HOCTH KBaJpaToB. Pa3ioxkeHne MHOrOWIEHOB HA MHOXKUTEIN
3 YpaBHeHus



VYpaBHeHUe, KOpEHb YypaBHEHHUs, IpaBWia NPeoOpa3oBaHMs YpaBHEHUS,

>l PaBHOCHJIBHOCTb YPaBHEHUN
32 JluHeitHoe ypaBHEHHME C OJHOW MEPEMEHHOW, YUCIO KOPHEH JIMHEHUHOTO
' YPaBHEHUs, PEIICHNE JINHEUHBIX YPaBHEHUU
13 CocraBieHHe ypaBHEHUI IO YCJIOBHUIO 3a/1aud. PelieHue TEeKCTOBBIX 3a1ay C
' IIOMOUIbIO YPaBHEHUHN
34 JluneliHoe ypaBHEHHE C IBYMS ITIEPEMEHHBIMU U €T0 Tpaduk
Cucrema JByX JMHEWHBIX ypaBHEHHH C JAByMs IEepeMEHHbIMU. PerieHue
35 CHCTEM ypaBHEHUH CHOCOOOM IMOJICTaHOBKU. [IpuMepbl pemmeHus: TeKCTOBBIX
3a[a4 ¢ IOMOIIbIO CUCTEM YPaBHEHUN
4 Koopaunats! u rpaduku. OyHKmm
4.1 Koopaunara Touku Ha npsMon
42 Hucnossle TPOMEKYTKU. PaccrosiHre Mexay AByMs TOUKaMU KOOPJAMHATHOMN
' MPAMOM
43 [TpsmoyronbHas cuctema KoopauHar, ocu Ox u Oy. Abcuucca U opAvHATa
' TOYKHM Ha KOOPJMHATHOM IJIOCKOCTH
44 [Tpumeps! rpadukoB, 3agaHHBIX (opMmyiaamu. UTeHHe TpaguKOB pearbHBIX
' 3aBUCUMOCTEN
4.5 [Honstne pynkunu. I'papuk pynxuuu. CroiicTBa GpyHKUINN
4.6 Jluneitnas @ynkuus, e€ rpaguk. I'papuk GpyHKIuM y = [X|
47 I'paduueckoe pemieHne JUHEHHBIX YpPAaBHEHMM U CHCTEM JIMHEHHBIX
' yYpaBHEHUU
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BBIYUCIIEHUS
- KBagpatublii kopeHb u3 uucna. lloHsTHe 00 uppanMoOHAIBLHOM 4YHCIIE.
' JlecsiTuuHble MPUOIMKEHNS UPPALMOHATIBHBIX YHCE
CpoiicTBa apu(MeTHYECKUX KBaApAaTHBIX KOpPHEM M WX NpPUMEHEHHE K
1.2 peoOpa3oBaHUIO YHCIIOBBIX BBIPAKEHUN M BBIYMCICHUAM. JleficTBUTENbHbIE
qucna
1.3 Cremnens C 1enbIM TIOKaszareneM u e€ cBoiicTBa. CTaHmapTHas 3aMKCh YHCIIa



2 AnrebpanuecKue BHIPAKCHHS
2.1 KBanpaTHblii TpEXUIIEH, pa3I0KEHUE KBAAPATHOTO TPEXWICHA HA MHOXKUTEIN
2.2 Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO anredpandeckoi 1poou
2.3 CrnoxeHue, BBIYUTAaHUE, YMHOXKCHHE, JICJICHNE anreOpandeckux Ipoodei
24 ParmonanbHblie BEIpaKeHUS U UX IpeoOpa3oBaHue
3 VYpaBHeHUSs 1 HEPABEHCTBA
31 KBagpatHoe ypaBHeHMe, ¢GopMysida KOpHEH KBaJIpaTHOIO YypaBHEHHUS.
' Teopema Buera
32 Pemenue ypaBHeHMi, CBOOAIIMXCA K JMHENHBIM U KBAIPATHBIM
33 [Ipocreiimue qpoOHO-palOHAIbHBIE YPaBHEHUS
I'paduueckas mHTEpHpETasl YPAaBHEHUN C ABYMSI IEPEMEHHBIMH U CHUCTEM
34 JUHENHBIX ypaBHEHUH ¢ IByMs NepeMeHHbIMU. [Ipumepsl pemenus cucrem
HEJIMHENHBIX YPABHEHUH C IBYMs [IEPEMEHHBIMU
3.5 Pemrenue TeKCTOBBIX 33124 alreOpandeckuM criocoOom
3.6 YucnoBbie HEPABEHCTBA U MX CBOMCTBA
3.7 HepaBeHncTBo ¢ 071HOM TTepeMEeHHOM
3.8 PaBHOCHUIIBHOCTH HEPABEHCTB
3.9 JIuneliHble HEPABEHCTBA C OJJHOM EPEMEHHOU
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIIUU
Al [lonsitne ¢ynkuu. OOnacTh ONpEeAeNeHuss M MHOMKECTBO 3HAYCHHM
. ¢ynkuuu. CrnocoOsl 3ajaHus QyHKIUN
4.2 I'padux ¢pynkuuu. UreHre cBOMCTB GyHKIMHU MO €€ rpaduKy
4.3 ITpumeps! rpadukoB GYHKLINH, OTPAXKAIOLINX pPealbHbIE TPOLECCH
44 @OyHKIUY, ONUCHIBAIOIIME TMPSIMYI0 W OOpaTHyI MpPONOPLHMOHAIbHBIE
. 3aBUCUMOCTH, UX TpaduKu
4.5 @yHKIUU y =x7, y = x°
4.6 Oyukuuu y = [x, y = |x|
4.7 I'paduueckoe pelieHre ypaBHEHUH U CUCTEM ypaBHEHUI

9 KIIACC



Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna u BBIYUCIICHUS
. PannonanbHple 4Mcla, MppalMOHAIbHBIE 4YHCIA, KOHEYHbIE U OECKOHEUHbIE
' JECATUYHBIE JPOOH
MHOXeCTBO AEHCTBUTEIBHBIX YUCE, ICHCTBUTEIbHBIC YHCa KaK OECKOHEUHBIE
15 JecaTu4Hble ApoOu. B3auMHO 0JHO3HaYHOE COOTBETCTBUE MEXY MHOXKECTBOM
' JEHCTBUTENBHBIX YKMCEN U KOOPAUHATHOMN npsAMoil. CpaBHEHME 1EHCTBUTENIBHBIX
4yucell
1.3 Apudmerndeckue 1UCTBUS C ACHCTBUTEILHBIMH YUCIAMU
W3mepenus, npubIMKeHus, OLeHKU. Pa3mepbl 00bEKTOB OKpY’KaIOIIEro MUPA,
14 JUINTEIBHOCTh TPOLIECCOB B OKpyxkaromeM wmupe. [IpubnnxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmmkeHus. Okpyrienue uucen. Ilpukuaka u oueHka
pe3yJIbTaTOB BBIYMCIICHUI
2 YpaBHEHMS U HEPABEHCTBA
2.1 YpaBHEHHUs C OHON TEpEMEHHON
2.2 Jluneiinoe ypaBHeHue. Penienne ypaBHEeHUH, CBOASAIIMXCA K JIMHEUHBIM
2.3 KBaznpatHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOAAIIMXCS K KBaPaTHBIM
)4 bukBagpatHoe ypaBHeHue. Ilpumepsl pelleHus ypaBHEHUH TpeTbed U
' YETBEPTOU CTEIIEHEW PaA3JIOKEHUEM HA MHOKHUTEIIN
2.5 Pemenne npoOGHO-paliiOHaNIbHBIX YpaBHEHUN
2.6 CucreMsl ypaBHeHUH
2.7 VYpaBHeHUe ¢ ABYMs IEPEMEHHBIMU U €0 Tpaduk
2.8 Pemenue cucrem 1ByX JIMHEHHBIX YPAaBHEHUN C ABYMsI IEPEMEHHBIMU
29 Pemenune cucrem nByX ypaBHEHMil, OHO M3 KOTOPBIX JIMHEWHOE, a APYroe —
' BTOPOU CTEIICHH
2.10 I'padmueckas uHTEpIIpETaLIs CUCTEMBI YPAaBHEHUH C IBYMsI IEpEMEHHBIMU
2.11 Penienune TekcTOBBIX 3a/1a4 aJireOpanyeckuM cnocodom
2.12 YuciioBble HEPABEHCTBA U UX CBOMCTBA
2.13 PelieHne nuHENHBIX HEPABEHCTB C OAHOW IIEPEMEHHOU
2.14 Peienne cucreM ITMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOU
2.15 KBanpaTtHble HEpaBeHCTBA
216 I'paduueckas mHTepmperalyss HEPaBEHCTB M CHUCTEM HEPABEHCTB C JBYMs
' NepPEeMEHHBIMHU




DyHKIMHU

Ksagpatnunas ¢ynknms, e€ rpaduk u cBoiictBa. Ilapabona, KoopAWHATHI

> BEPILUHBI MTapaboIibl, OCb CAMMETPUHU apaboIbl

3.2 I'padpuku byakumit y=kx, y=kx+b 1 uX CBOMCTBa

33 ['paduku pynkuuit y=k/x, y = x* 1 ux cBoiicTBa

34 I'paduku pyHKIMI , 1 UX CBOMCTBA
4 UucnoBble NOCIEA0BATENBHOCTH

i1 Omnpeznenenne u cocoObl 33JaHUSI YUCIOBBIX IOCIEIOBaTEIbHOCTEH. 3amanue
' MOCIIEI0BATEIHLHOCTH PEKYPPEHTHOM hopmyInoit u popmymoii n-ro ujaeHa

42 Apudmernueckass mporpeccusi. Dopmynbl n-ro  uieHa apupMeTHUECKON
' IIPOrPECCUH, CYMMBI IIEPBBIX /1 YWIEHOB

43 I'eomerprueckass nporpeccuss. PopMmyibsl n-r0  WIEHA T'€OMETPUYECKON
' IIPOrPECCUH, CYMMBbI IIEPBBIX 71 YWICHOB

a4 N3o0paxeHne 4YICHOB apuU(PMETHUECKOH U TeOMETPUYECKONW Mporpeccuit
' TOYKaMU Ha KOOPJAMHATHOM IIJIOCKOCTH. JIMHEHHBIN U 3KCIIOHEHIMAIBHBIN POCT

4.5 CJ10KHbI€ TPOLEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePSIeMOro
TpeOOBaHMS

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

YMeHue onepupoBarh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
omepaly HaJl MHOXXECTBAMU, YMEHHUE OIEepUPOBATh MOHATUIMH:
rpad, cBs3HBIA Tpad, AepeBO, LUK, TPUMEHATh WX MPU PELICHUU
3aJ1a4; YMEHHUE HCIOJIb30BaTh I'pa)uuecKoe MPeICTaBICHUE MHOKECTB
JUISL ONTUCAHMS PealbHBIX MPOIIECCOB U SIBJICHUM, MPH PELICHUH 3a/1a4

U3 APYruX y4yeOHBIX MPEIMETOB

YMeHne onepupoBaTh MOHATUSAMHM: OIPENEICHUE, aKCUOMa, TeopeMa,
JIOKa3aTeNIbCTBO; YMEHHUE paclo3HAaBaTb HUCTHUHHBIE W JIOXKHbBIE
BBICKA3bIBAaHUSA, INPUBOJIUTH INPHUMEPbl W KOHTPIPUMEPBI, CTPOUTH

BbBICKA3bIBAHUA U OTPULAHUA BBICKa3bIBaHHI

YMeHue ornepupoBaTh MOHSTHSAMHU: HATypajJbHOE YHCIIO, MPOCTOE M
COCTaBHOE YMCIIO, JEJIUMOCTb HATYpPAJIbHBIX YHUCEN, IPU3HAKU
JETUMOCTH, IIeJI0€ YHCJIO, MOAYJIh YHCIIa, OOBIKHOBEHHAs ApOOb M
JecsTHYHas OpoOb, CTAHIAPTHBIA BUJ YHCIA, PAMOHAIBHOE YHCITIO,
UppalMOHATILHOE YHUCJO, apu(METUYECKUIl KBaJpaTHbI KOpEHb;
YMEHUE BBINOJHATH JEHUCTBUS C YHUCJIAaMH, CpaBHUBATH U
YHOOPSIIOYMBATh YWCA, TMPEACTABISTH YHCIAa Ha KOOPAWHATHOU
NpsIMOM, OKPYIJIATH YHUCIIA; YMEHHUE JeNaTh MNPUKUAKY U OLICHKY

pe3yJibTaTa BEIYMCIECHUN

YMeHue onepupoBaTh MOHATHSMH: CTENEHb C LENbIM IOKa3aTeleM,
apupMeTHUeCKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
npoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJlbHOM CTeneHu
Oosbllle €IMHUIBI; YMEHHME BBIIOJIHATH pPAacdy€Thl MO (Qopmylam,
npeoOpa3oBaHus ILENbIX, JAPOOHO-pAallMOHAIBHBIX BBIPAKEHUN U
BBIPAKEHUI C KOPHSMHM, Pa3JIOKEHHE MHOTOUYJIEHA HA MHOXUTENHU, B
TOM 4HCII€ C UCHOJb30BaHHMEM (OpMYJ pa3HOCTH KBaJApaToB U

KBaJpaTa CyMMBbI U pa3HOCTHU

YMmenue ONeprupoOBaTh NOHATUAMU: YUCIOBOC PABCHCTBO, YPABHCHUC C




OJHOM TIEPEMEHHOW, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHUE peulaTh JUHEHHbIE U KBAJApPATHBIC YpPAaBHEHUS,
JIpOOHO-pallMOHATILHBIE YPaBHEHUSI C OJHOM IMEPEMEHHOM, CHUCTEMBbI
JBYX JIMHEHUHBIX ypaBHEHWH, JIMHEHWHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAILHBIE HEPAaBEHCTBA C  OJHOMN
IIEPEMEHHOM, B TOM YHUCJE NPU PELIECHUHU 33134 U3 IPYruX MpeaMETOB
U TMPAKTUYECKUX 33Ja4; YMEHUE HCIIOJIb30BaTh KOOPJIWHATHYIO
NPSMYI0O ¥ KOOPIMHATHYIO IIJIOCKOCTh IJISl M300pa)KeHHsl pelIeHui

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: (YHKUUSA, rpaduK QYyHKIMU, HYIN
byHKIMH, POMEXYTKH 3HAKOIOCTOSTHCTBA, POMEXYTKH
BO3pacTaHusi, yObIBaHWS, HAWOOJbIIEE WM HAUMCHbBIIEEC 3HAYCHUS
byHKIMH; yMeHHe OIIEpUPOBATH HOHATHSAMHU: npsmast
MPONOPIMOHAIBHOCTD, JHHEHHas (YHKIUS, KBaApaTuyHas (yHKIHSA,
oOpaTHasi TPONMOPIHMOHANBHOCTh, Mapabosia, rumnepOoia; yMeHHUe
CTpouTh Tpaduku QyHKINN, UCTIOTB30BATh TPAdUKH JIUIS ONIPEICTICHIS
CBOMCTB IPOIIECCOB M 3aBUCHMOCTEH, ISl PEIICHHs 3aJad U3 JAPYTUX
y4eOHBIX TPEJAMETOB U PEAIbHOW KHW3HHM;, YyMEHHE BBIPAXKaTh

(1)OpMy.]'IaMI/I 3aBUCUMOCTH MCXKY BCIIMUNHAMU

Ymenue OIIepUpOBATH HOHSTUSAMH: IIOCJIEZIOBATEIBHOCTb,
apudmernyeckass M TE€OMETpUYECKass  IMPOTPEcCUr;  yMEHHUE
UCIOJIb30BaTh CBOMCTBA MOCJIEAOBAaTEILHOCTEH, (OPMYIIBI CyMMbI U
o0IIero 4jaeHa MpH PelIeHUM 3a/ad, B TOM 4HCIE 3a1ad U3 JPYTHX

y‘Ie6HHX npeaIMETOB U peaanoﬁ KHU3HU

YMeHue pemars 3a7aud pa3HbIX TUIMOB (B TOM YHCIE Ha MPOIEHTHI,
IO ¥ 4YacTH, JBUXKEHHE, paboTy, IEHy TOBAapOB M CTOMMOCTh
MOKYIIOK U yCIIyT, HAJIOTH, 33aJ1a4¥ U3 00JIaCTU YIPABJICHUS JINYHBIMU U
ceMeiHbIMU  (UHAHCAMH); YMEHHE  COCTaBIIATh  BBIPAXKCHHUS,
YpaBHEHUs, HEPABEHCTBA W CHUCTEMBl [0 YCJIOBHIO 3aJ1auH,
WCCIIeIOBATh TMOJIYUEHHOE PEIIeHHE W OIEHUBATh MPaBAONOJI00HOCTh

IMOJIYUYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh MOHATUAMU: QUTypa, TOUKA, OTPE3OK, MpsMas,
Jyd, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYroJIbHUK, paBHOOEAPEHHBIH
U PaBHOCTOPOHHUU TPEYroJbHUKH, MPSIMOYTOJIbHBI TPEYroibHUK,

MEauaHa, 6I/ICCCKTpI/IC8. U BBICOTa TPCYr'OJIbHUKA, I-ICTI:IpéX}/l"O.]'H:HI/II(,




napajjienorpaMM, pomMO, TPSAMOYTOJbHUK, KBaJpaT, Tpalelus;
OKPY)KHOCTb, KpYTI', KacarelbHasl; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢burypamm; ymMeHue pemarb 3aJauyd, B TOM YHCIIE U3 MOBCEIHEBHOM
KU3HHM, Ha HAXOXXIACHUE IEOMETPUYECKUX BEIIMYUH C NPUMEHEHUEM

M3YyYEHHBIX CBOMCTB GUTyp U (pakToB

10

YMeHue omnepupoBaTh IOHATHUSMHU: PABEHCTBO (HUTYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapauIeIbHOCTh M INEPHEHAUKYISIPHOCTh IPSMBIX,
yrojl MeXAYy HpsSMbIMU, NEPIEHIUKYIAp, HAKIOHHAs, HPOEKLu,
nojnobue ¢puryp, noJo0HbI€ TPEYTOJIbHUKH, CUMMETPUS OTHOCUTEIHLHO
TOYKM M MNPAMOH; YMEHHE DPACIIO3HABaTh PABEHCTBO, CUMMETPHUIO U
nojxobue ¢uryp, napauienbHOCTh M HNEPHEHIUKYISIPHOCTh MPSAMBIX B

OKpY’KaloIlleM MUpe

11

YMeHue onepupoBaTh IMOHATHUAMM: JUIMHA, PacCTOSHUE, YIoj
(BemuuMHA yria, CUHYC U KOCHHYC YIJla TPEYroJbHMKA), IUIOIIA[b;
YMEHHE OLIEHUBATh Pa3Mephl MPEAMETOB U OOBEKTOB B OKPYXKAIOLIEM
MHUpPE; YMEHHE HNpUMEHATh (OpMyJabl HepumMeTpa U IUIOLAAU
MHOTOYTOJIFHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAW Kpyra, o0bema
IPSIMOYTOJIBHOTO IapaJUIEIENUIE1a; YMEHUE INPUMEHATh NPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPECYrOJbHUKA,
teopemy Iludaropa, TpUroHOMETpHUUYECKHE COOTHOLICHMUS  JUIS

BBIYMCIICHUS JUINH, PACCTOSIHUM, ITOIAAeH

12

YMenue wuzo0paxarb IUIOCKHE (UIypsl W UX KOMOMHAIIWU,
IPOCTPAHCTBEHHbIE (UIYpbl OT pPYKH, C TOMOIIbIO UYepTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WJIH

CUMBOJIbHOMY OIIMCAHUTO

13

14

VYMmenue OIICpHUPOBATH IHNOHATUAMMN: IpAMOYTOJibHas CHCTEMA
KOOPAUHAT, KOOPAWHATHI TOYKH, BCKTOD, CymMma BCKTOPOB,
IMPOU3BCACHUC BCKTOPA HA YHUCJIO, CKAJIAPHOC IMTPOMU3BCACHUC BEKTOPOB,
YMCHHEC HCIOJIb30BATh BCKTOPbBI U KOOPAWHATHI IAJId TPCACTABJICHUA
JaHHBIX W PEIICHHA 3aJdad4, B TOM YHCIIC U3 JPYIrux y‘Ie6HBIX

npeaMETOB U peaHBHOﬁ KHN3HHU

YMeHue omepupoBaTh IMOHSATUSMHU: CTOJOMKOBBIE U  KPYTOBBHIE
quarpaMMbl, TaOnWIBl, cpeaHee  apudMeTHUYecKoe, MeauaHa,
HauOoJbIllee W HAMMEHbIIEE 3HAYCHUS, pa3MaxX YHCIOBOTO Habopa;

yMEHHE U3BJIEKaTh, HMHTEPIOPETUPOBATH M  MPeoOpa3OBHIBATH



15

16

uHpOpMAIIMIO, TPEJICTABICHHYI0 B TalIMIAX M Ha JUarpaMmax,
OTPa)KAIOILYK0 CBOMCTBA M XapaKTEPUCTUKHM pPEalbHBIX IPOLECCOB U
SBJICHUM; yMEHUE pacllO3HaBaTb H3MEHYMBBIE BEIUYMHBI B

OKpY’KaroIllleM MUpe

YMeHHue omnepupoBaTh TMOHATHIMHU: CIYYalHBIA OIBIT (CIydalHbIN
OKCIIEPUMEHT), JJIEMEHTapHOE COOBbITHE (JIIEMEHTApHBI HMCXOJ)
CIIy4aiflHOTO OIbITa, CIIy4alHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HAXOAWTh BEPOATHOCTH CIIYYalHBIX COOBITUH B ONBITaX C
PaBHOBO3MOXKHBIMH 3JIEMEHTapPHBIMU COOBITHSIMH; YMEHHE pellaTh
3aJa4d METOJIOM OpPraHM30BAaHHOTO Imepedopa M C HCIOJIb30BAaHHEM
MpaBWJia YMHOXXEHHUS; YMEHHUE OIICHHBATh BEPOATHOCTH peabHBIX
COOBITUN M SIBICHWUH, NMOHUMATh POJIb MPAKTUUECKH JOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITHI B OKpYXAlOIleM MHpPE U B IKHU3HU;
3HAKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEI U €ETO POJIbIO B MACCOBBIX ABJICHHAX

YMeHue BbIOMpPATh MOIXOISIIMNA W3YYEHHBIM METON AJIs pPeUIeHHS
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKHX 3aKOHOMEPHOCTEH B
MPUPOJIE U KU3HU, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MAaTEMaTUKHU B
HCKYCCTBE, OIMCHIBATh OTJEIbHBIC  BBIJAIOIIMECS  PE3YJIbTATHI,
MOJYYEHHbIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAayKH, MPUBOIUTH
MIPUMEPBl MATEMATUUYECKUX OTKPBITUN M UX aBTOPOB B OTECYECTBEHHOM

U BCEMUPHOH UCTOPHUH




INIEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna u BBIYUCIICHUS

1.1 Harypanbnsie u nensie yucna. [IpusHaky 1eIMMOCTH LEIIbIX YUCEI

- OOBbIKHOBEHHBIE M JIeCATHYHBIE  JpOOM,  IPOLEHTbI, OECKOHEUHBIE
' MEPUOINIECKHE POOH

13 PanuonanpHple  yMciaa. Apu@MeTHYecKHe OIlepallud C  PalUOHAIbHBIMU
' YyHUCllaMu

14 JelictBuTtenpHble uuciaa. ApupMeTHYECKHE OINepalud ¢ JeHCTBUTENbHBIMU
' quCcIaMU

s [TpubnnKEHHBIE BBIYMCIEHUS, NpaBWIa OKPYIJICHUs, NPUKHUIKA U OLEHKa
' pe3yJibTaTa BBIYUCICHUN
2 Anrebpanyeckue BhIpaXKeHUs

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )

55 Crenenp ¢ nensiM mokasareneM. CTENEHb C palUMOHAIBHBIM I10Ka3aTEJIEM.
. CBoiicTBa CTeNEeHH

2.3 MHorouieHsl

24 Anrebpanueckas ApoOb

) s ApudpmeTnueckuii  KOpeHb  HATypaJbHOW  CTEINEHHU. HeuictBuss ¢
' apu(pMeTUUECKUMU KOPHSIMH HAaTypalbHOW CTEIIEHU
3 VYpaBHEHMS U HEPABEHCTBA

i1 Llenpie M apoOHO-panMoHaNbHBIE YypaBHEHHMs. CHCTEMBI M COBOKYNHOCTHU
. yYpaBHEHUU

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

3.3 Pemenne TekCTOBBIX 3a71a4
4 YucnoBble IOCIEA0BATEILHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEN

4.2 Apudmernueckass U reomerpuyeckas mnporpeccund. dopmyna  CIOKHBIX




IIPOLICHTOB

5 @yHKIMH
OyHknusg, crnocoObl 3amanus  ¢yHKnuu. ['paduk  yHknuu. OoOmacts
OIpesieNIeHUsl U MHOXKeCTBO 3HaueHu# Qynkuuu. Hynmn @ynkuun. Ipomexyrku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMHA. MakCUMyMbl U
MUHUMYMBI (yHKIMH. Hanbospinee W HauMeHbllee 3HaueHHE (YHKIUM Ha
IPOMEXKYTKE
6 Koopaunatel Ha IpsAMOM U INIOCKOCTH
6.1 KoopaunaTthHas npsmas
6.2 JlekapTOBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 Ux cBoicTBa
7.2 TpeyroapHUK
7.3 MHOroyrojabHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 H3mepeHue reoMeTpu4eckix BEIMYUH
7.6 BekTopsl Ha TII0CKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'pader




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Maremaruka. Anrebpa: 7-i kimacc: 6a30BbI YPOBEHB: yueOHUK; 15-¢ n3ganue,
nepepadotanHoe MakapsrueB FO.H., Munaiok H.I'., Hemkos K.W. u np.; nox
penakuuei TensikoBckoro C.A. AxkunonepHoe 061ecTBo «3naTrenscTBo
«IIpocBerieHue»

* MaTtemaruka. Anredpa: 8-i kiiacc: 6a30BbIi ypOBEHB: yUeOHUK; 16-¢ n3nanue,
nepepadboranHoe Maxkaperues F0.H., Munmtok H.I'., Hemmkos K.W. u ap.; mox
penakuueit TensikoBckoro C.A. AkimonepHoe o0miectBo «M3aaTenbcTBO
«IIpocBemienue»

* Anre6pa, 9 kinace/ Mepansak A.L'., Tlonskos B.M.; mon penakiueit
[Toponsckoro B.E., O61iecTBO ¢ OrpaHUYeHHOM OTBETCTBEHHOCTHIO
N3narensckuii ientp «BEHTAHA-I'PA®y; AknimoHepHOE 00IIIECTBO

«M3parenbctBO «IIpocBemienne»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1) Metoanueckue pekoMenaamuu ajis 7-9 knaccos /HO.M. Komsarus,
M.B.Tkauesa , H.E. ®enoposa, M.U. [1laOynun

2) Ypoku anre6psl B 7 knacce. / B.W. XKoxos, JI.b. KpaiineBa. [locobue nmus
yuurenei. / M.: Bepoym — M

3) Anre6pa. unaktudyeckue matepuanisl. 7 kiace, /M.B. TkaueBa, H.E.

®enoposa, M.U. [llabynun. u 1p.- M.: [IpocBemnienne



4) Tematuueckue TecThl A 7 kinacca/ M.B.Tkauesa - M.: [IpocBeiienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETH
NHTEPHET

1. www.edu "Poccuiickoe oOpazoBanue" denepanbHbIi TOPTa.

2. www.school.edu "Poccuiickuii 0011e006pazoBarenbHbIii mopTan'.

3. www.school-collection.edu.ru / Equnast komiekuust qudpoBbIX

00pa3oBaTeIbHbIX PECYPCOB

4. www.mathvaz.ru-docke IKOJBHOTO YYUTENSl MaTeMaTuKu. JJokyMeHTanus,

pa60qI/Ie MaTCpUaJIbl IJId YUIUTCIIA MAaTCMAaTUKU

5. www.it-n.ru "CeTb TBOPUECKHUX yUHUTENCH"

6. www.festival.lseptember.ru decTuBanb NegaroruyeckKux Uaeu
7. http://interneturok.ru/
8. https://www.yaklass.ru/p

9. http://urokimatematiki.ru



10. http://intergu.ru/
11. http://karmanform.ucoz.ru
12. http://polyakova.ucoz.ru/

13. http://www.openclass.ru/
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