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MNOACHUTEJIBHASA 3AIINCKA

Anrebpa dABiseTCSs OJHHUM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsI: OHA 00ECTIEYNBACT U3YUCHUE IPYTUX JUCIHUIUINH, KaK €CTE€CTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOEGHHE HEOOXOAUMO st
IPOAODKEHUs 00pa30BaHUs U B MOBCEAHEBHOM KU3HU. Pa3BuTHe y oO0ydarommxcs
HAy4YHBIX MPEACTABICHUN O IPOUCXOKACHUU U CYIIHOCTH anreOpanyecKkux
abcTpakiuuii, cnocode OTpakeHUs MATEMaTUYECKONW HAYKOH SIBJIEHUI U MPOLIECCOB
B MpUPOJEC W OOIIECTBE, POJIM MaTEMaTHUYECKOrO MOJCIHMPOBAHUA B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
Y Ka4eCTB MBIIIJICHUS, HEOOXOIMMBIX AJIsl aIallTallid B COBPEMEHHOM LU(POBOM
obmectBe. M3yueHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMs HaOJI0/1aTh,
CpaBHHMBAaTh, HAXOAWUTh 3aKOHOMEPHOCTH, TPEOyeT KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yrBepxkacHUs. OCBOEHUE Kypca anreOpbl 00ecreunBaeT pa3BUTHE
JOTHYECKOI0 MBIIUIEHUSI OO0YyYarolMXCsA: OHM HCHOJB3YIOT JACIAYKTUBHBIE U
UMHAYKTUBHBIE PACCYXJIeHUs, 0000IIEHNE U KOHKPETH3alllio, abcTparupoBaHue u
anajnoruto. OOyueHwe  aireOpe  MOPEANoOJaraeT  3HAUYUTEIBbHBIA  00BEM
CaMOCTOSITETFHOM  JICATEIBHOCTH OOYYarOMIMXCs, TOSTOMY CaMOCTOSITENIbHOE
pelIeHre 3a1a4 ABJISETCS peaau3anueil 1e1TeIbHOCTHOTO MPUHIIMIIA 00Y4YEeHHUS.

B crpyktype mnporpammbl y4ueOHOTO Kypca «Aaredpa» naiasi OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE
auHUH: «Yucaa v BEIYHCICHUSNY, «ANreOpandecKkie BBIPAKEHU», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX COJAEp)KaTEIbHO-METOIUIECKIX
JVHUHA pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJIEHUCTBYS C
IpyrMMHM €ro JHHMAMH. B Xoje wu3yueHuss ydyeOHOro Kypca 0Oydaromumcs
MPUXOJIUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
A3bIK. B CBSI3M ¢ 3THUM B mporpammy y4deOHOro Kypca «AJredpa» BKIIOYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTEMaTUYECKOT0 00pa30BaHUs U CIOCOOCTBYIOIIUE OBJIAJICHUIO OOYYAOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemaThueckoro ss3pika. CopaepkaTrenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO y4yeOHOTro Kypca «AuredOpa» SBISETCA €ro
VHTETPUPOBAHHBINA XapaKTep.

Conmepxxanne mnuHMA «Yucna W BBIYMCICHUS» CIYXKHT OCHOBOM JJIst
JaNbHENUIIer0o U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXcs
JIOTHYECKOTI0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl IOBCEAHEBHOM
XKU3HU. Pa3BUTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOI'O OOWIEro 0O0pa3zoBaHUs
CBSI3aHO C PALMOHAIBHBIMH M HPPALUOHAIBHBIMH YHKCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEpPLIEHUE OCBOEHUS YHCIOBOMN
JVMHUHA OTHECEHO K CpeHeMy o01ieMy 00pa3oBaHUIo.

Copeprkanue AByX anreOpandeckux JIMHUM — «AJIreOpanyecKke BhIPaKEHUsD
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTHYECKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M MPaKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOIO 0011ero oOpa3oBaHusl Y4YeOHBIM MaTepuan TPYNIUPYETCS BOKPYT
palMOHANBHBIX BhIpAXEHUN. AJredpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHUKH Kak
A3bIKa U1 TOCTPOEHUS MAaTEMATHYECKUX MOJEIEH, ONMUCAaHMUS IPOLIECCOB U
ABJICHHMA peanpHOro Mupa. B 3agaunm oOydeHHss aireOpe BXOIAT TaKKe
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOJAUMOro, B
YaCTHOCTH, JJII OCBOCHHMS Kypca HWHGOPMATHKW, M OBJAJCHUE HaBBbIKAMU
NEeAYKTUBHBIX paccyxaeHuil. [IpeoGpa3zoBaHne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUs!, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YarOIIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIEH MaTeMaTUYECKON MOJENH
JUIsL OTIMCAHUS M UCCIIEJOBaHUsI Pa3HOOOPA3HBIX MPOLECCOB U SBJIECHUHN B MPUPOJE
u odmectBe. M3yueHue marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCs
YMEHUS UCTIOIb30BATh PA3JIMYHBIE BBIPA3UTENIbHBIE CPEACTBA S3bIKA MATEMATUKH —
CIIOBECHbIE, CHUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEACTABICHUM O POJIM MATEMATUKHU B PA3BUTHUU LIMBUJIU3AIMU U KYJIbTYPBHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3fesibl COJCpPKaHUS:
«Uucna u BBIUKCIEHUS», «ANTeOpanyecKkue BBIPAXKEHUS», «YPaBHEHHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha uzydenne yuebHoro kypca «Anredpa» orsoautcs 306 gacos: B 7 kiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 vaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 yaca B Hejelnwo), yueOHOE BpeMs YBEJIMYEHO A0 4 4acoB B
HEJIEeTI0 U3 YacTu (OpMUPYEMOil ydyacTHUKaMU 00pa30BaTENIbHBIX OTHOIIEHUN B 7
KJj1acce

-136 yacoB (3+1=4 yaca B Hegento), 8 kiacce -136 yacoB (3+1=4 yaca B
HEJIEITIO), 9 kmacce -136 wacoB (3+1=4 wyaca B  HemeNmw).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yuciaa v BIYMCICHUA

Jpobu OOBIKHOBEHHBIE M JIECATUYHBIC, NIEPEXO] OT OAHOW (OPMBI 3aIHUCH
npobeit k gapyroil. IloHaTHe palMOHAIBLHOTO 4YHCHA, 3alUCh, CpPaBHEHUE,
yIOPSA0OYMBAHUE  PALMOHAIBHBIX uucen. Apudmerndyeckue JEHCTBUS €
palMOHAJIBHBIMA YKCIIaMH. Pelienne 3axad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM IIOKa3aTeJeM: OIpeJeeHnue, MpeoOpa3oBaHue
BBIPKEHHUII HA OCHOBE ONPENENCHUs, 3auch O0NbIINX yncen. [IpouenTsl, 3anuch
IPOLIEHTOB B BUJE JIpoOU U ApoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 3a/1ayu Ha
IIPOLICHTBI, PELICHUE 3a1a4 U3 PEalbHON IIPAKTUKHU.

[IpuMeHeHne NPU3HAKOB  ACIMMOCTH, PA3jIOKEHHE Ha  MHOXKHUTEIU
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTM, B TOM 4HCIe TpsMas ©W  oOparHas
IPONIOPLIHOHAIBHOCTH.

AaredpanvyecKue BbIPAKEHUSA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKEHUA C IIEPEMEHHOU. JlomycTUMBIE
3Ha4YEeHUS NepeMeHHbIX. [IpencraBienue 3aBUCUMOCTH MEK1y BEIMUMHAMU B BUJIE
bopmynbl. Beruucienus no popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHHS, MpaBWiIa MpeoOpa3oBaHUs CyMM U
IIPOM3BENICHUH, PaBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeMblX.

CBoOliCTBa CTENEHH C HATypaAJIbHBIM [OKA3aTEJIEM.

OpnHowiensl 1 MHOTOWIEHBI. CTeneHp MHOrowIeHa. CiioKeHue, BBIYUTAHMUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIEHHOTO YMHOXKEHHS: KBaApar
CyMMBl M KBaapar pasHocTu. Popmyna pa3HOCTH KBaaparoB. Pasznoxenue
MHOI'OYJICHOB Ha MHOKHUTEJIHN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUEe, KOpEHb YpaBHEHHMs, IpaBuUiia MpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHWCIIO KOPHEW JIMHEHHOIO
YpaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpAaBHEHUH IO
YCJIOBHIO 3a7jauu. PeneHne TEKCTOBBIX 3a/1a4 C IOMOILBIO YPABHEHU.

JIuneiiHoe ypaBHEHUE C IBYMs NEPEMEHHBIMU U ero rpaduk. Cucrema JIByx
JVHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermeHue cucrem ypaBHEHUU
cnocoboM MoACTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3aJad C TOMOIIBIO
CUCTEM YPaBHEHMM.

DOyHKIMHA



Koopaunara Touku Ha npssmou. Uucnosele npomexyTku. PaccrosiHne mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[TpsimoyronbHas cucremMa koopauHat, ocu OX u Oy. AbGcmucca U opAvHATa
TOYKH Ha KOOPJMHATHOM IJI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenune rpadukoB peanbHbiX 3aBucumoctedl. llonarue ¢ynkuuu. I'paduk
¢bynkiun. CpoiictBa Qpynkuwmii. Jluneitnas gynkuus, e€ rpaduk. ['padux dynkimm
y = |X|. I'padmuueckoe perieHre JIMHEWHBIX ypaBHEHHH M CHCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucaa v BBIYMCICHUA

KBaapatHbeiii kopeHb U3 uucia. [loHsTHe 00 UppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIBHBIX yucen. CBolicTBa apupMETUYECKUX
KBaJIPAaTHBIX KOPHEW U MX MPUMEHEHHE K TPEOOPa30BaHUIO YHCIOBBIX BBIPAXKEHUI
Y BBIUHMCJIEHUSM. JIeiCTBUTEIIBHBIE YUCTIA.

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

AJuire0panvecKue BbIPAKEHUSA

KBagpaTHblil  TpEXuieH, pa3loKEHHE KBAaJPaTHOIO TPEXWIEHA HaA
MHOHUTEIIH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckodl JpoOu.
CnoxeHue, BbIYUTAHHE, YMHOXEHUE, [EJIEHHE alreOpandeckux ApoOei.
PannonanbHbie BBIpaXXEHHUS U UX TpeoOpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJapaTHOTO ypaBHEHUS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Tpocreiimue ApoOHO-pallMOHATIbHBIE YPABHEHUS.

['padrueckas mHTEpnperaurs ypaBHEHUN C IByMs IEPEMEHHBIMU U CHCTEM
JMHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMMU. lIpumepsl pemreHus cucrem
HEJIMHEUHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1a4u alredpandeckum crocooom.

HucoBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTeMbl JIMHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DyHKIMHA

[Tonsitue @ynknuu. OOnacTh oOMpeAeNeHus W MHOXECTBO 3HAYCHHI
dbyukiuu. CiocoOsl 3aaHus PYHKIIHM.

I'padpux ¢dynkumunu. Yrenune cpoiicTB ¢yHKuuu no e€ rpaduxy. [Ipumeps
rpaukoB QPyHKIMIA, OTPAXKAIOIINX PEaTbHbBIE MPOIIECCHI.



OyHKIMKA, ONMUCHIBAOINNAE TMPSAMYI0O H OOpPaTHYIO TMPOHOPIIMOHATHHBIC
3aBHCHMOCTH, uX rpaduxi. Oyukupn Y = X2, y = X3, y = VX, y=|x|. I'padudeckoe
pellicHUE YpaBHEHHUH U CHCTEM YPaBHEHUI.

9 KVIACC

Yuciaa v BIYMCICHUSA

PanronanbpHbie 4KCla, UppallMOHAIbHBIE YHCIIA, KOHEYHbIE U OECKOHEUHBIE
JeCATUYHBIE ApoOr. MHOXKECTBO AEUCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
KaKk OCECKOHEUHbIC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MTPSIMOM.

CpaBHEHHE JICUCTBUTENIbHBIX 4HCEN, apuU(PMETUYECKUE JEUCTBUS C
JEWCTBUTEIbLHBIMU YUCIIAMU.

Pa3meppl OOBEKTOB OKPYXKAIOLIETO MHpa, JAJIUTEIBHOCTh IPOIECCOB B
OKPY’KaIOIIEM MHpE.

[TpubnnkE€HHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIJIeHHE
yucell. [Ipuknika u oueHkKa pe3yinbTaToB BEIYMCICHUH.

YpaBHeHUS U HEPABEHCTBA

JIunelinoe ypaBHEHME. Penienne ypaBHEHUM, CBOASAIINXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelmieHuss ypaBHEHUN TPETbeW M YETBEPTOU
CTEIICHEW Pa3JI0KEHUEM Ha MHOXKUTEIIN.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUW. PelieHne TEKCTOBBIX 3ajiady
anreOpanyeckuM METOIOM.

VYpaBHeHuEe ¢ AByMS NEpEMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHMHEHHOE, a Jpyroe — BTOpoil creneHu. ['paduueckas
MHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMS IEPEMECHHBIMU.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne JMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOW. Pemenue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanparHeie HepaBeHCTBaA.
['padprueckas wHTEpHpeTanyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
MIEPEMEHHBIMHU.

DOyHKIUU

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabona, KoopaAuHATHI
BEPUIMHBI 11apadOoJIbl, 0Cb CUMMETPHUH MMAPAOOJIBI.

I'padukn byrxmmit: y = kx, y = kx + b, y = k/x, y =x3,y =X, y = |X|, u ux
CBONCTBA.



YucaoBblie M0OCI€A0BATEILHOCTH U MIPOTPECCUH

[loHsiTHE YMCIIOBOM MOCIENOBATEIBHOCTH. 3aJaHHE IOCIEI0BATEIbHOCTH
peKkyppeHTHOH popMyoit u popmysioi N-To wieHa.

Apudmernueckas U reoMmerpuyeckas mnporpeccur. @opMynbl N-ro YieHa
apu(pMETUIECKON U TeOMETPUUECKON MPOTrpeccCuii, CyMMbI IEPBBIX N YJICHOB.

N3o0pakenne ujiaeHOB aprU(METHUYECKOH M TeOMETPUUYECKOM IPOTrpecCHid

TOYKaMH Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEHMHBIN M DKCIIOHEHIMAIBHBIA POCT.
CnosxHbI€ IPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJbTAThl OCBOCHHS MpOrpamMMbl y4eOHOTO Kypca
«Anredpa» XapaKTepu3yrTCs:

1) maTpuoTHYecKoe BOCIUTAHHUE:

MPOSIBICHUEM WHTEpeca K TMPONUIOMY H HACTOSLIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOIIEHUEM K  JIOCTHXKEHHUSIM  POCCHMCKHUX
MAaTEMATUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JOCTUKEHUM B IPYTUX HayKaxX M NPUKIATHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIMOJIHEHUIO 00S3aHHOCTEH IrpaklaHUHA U peasu3allii ero
mpaB, TPEJICTABICHUEM O MaTEMaTHYECKUX OCHOBAaX (YHKIMOHWPOBAHUS
pPa3IUYHBIX CTPYKTYp, SIBJCHUH, MPOLEAYP IPaKIAHCKOro o0IIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESTEIbHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHBHOE Yy4YaCTHE€ B pEIIEHUWU MPAKTUYECKUX 3aJad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XKHOCTH MaTeMaTHYECKOTO
oOpa30oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM Ui YCTENMIHOM MpodeccruoHaTbHOM
JESATETbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HaHHBIM BHIOOPOM U
MOCTPOEHUEM MHIMBUIYAIBHON TPAEKTOPUH 00pPa30BaHUS U )KM3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CHOCOOHOCTBIO K HOMOLMOHAIBHOMY M  3CTETHUYECKOMY BOCIPHUSITHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aja4, PEIICHUH, PaCCYyXIACHHUN, YMEHUIO BUICTh
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTAlMe B JAEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MIPEICTABIICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeIOBEKa, MPUPOJBI U
oOlIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAyKH Kak cQepbl YeJI0BEYECKOU
NeATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYUMOCTH JJIs Pa3BUTHS LIMBUIIM3ALIUH,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMU HaBBIKAMU HCCIEI0BATENbCKON
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (POpMHpPOBaAHUE KYJbTYPHI 3A0POBbS H
IMOLMOHAJIBLHOIO 0JIaronoyYms:

TOTOBHOCTBIO IIPUMEHATh MaTEMaTHYECKUE 3HAHUS B MHTEPECAaxX CBOETO
30pOBBS, BEJIEHUS  3J0pOBOro  oOpa3a KHU3HM  (3J0pOBOE  IMMTAHUE,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryiaspHas Quuueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(IEKCHUU, MPU3HAHUEM CBOETO
IIpaBa Ha OIIMOKY U TAKOT'O K€ MIpaBa Ipyroro 4YeJI0BEKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

OpUEHTalMel Ha IPUMEHEHUE MaTEMaTHYECKUX 3HAHUU U PEIICHUS 3a7ad
B 00JIACTM COXPAaHHOCTH OKPYKAIOIIEH Ccpefpl, IUIAaHUPOBAHUS IOCTYNKOB M
OLICHKM HMX BO3MOXHBIX IIOCIEACTBUM I OKPYXAKIIEH Cpeabl, OCO3HAHHEM
r1100aJpHOTO XapakTepa 3KOJOTHUYECKUX MPOo0JieM U MyTel X peleHus;

8) aganTanusi K M3MEHAIMUMCS YCJOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHUAX HEOINPEACIEHHOCTH, IMOBBIIIEHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO AEATEIBHOCTh, B TOM YHCIIE
YMEHHME YUUThCA y OPYTHX JIOJEH, NpuoOpeTaTb B COBMECTHOW JAESITENbHOCTU
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJAMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAaHWW, B TOM YHUCIE
(bopMyIMpoBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, IJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYyal[MI0 KaK BbI3OB, TPEOYIOIIMNA KOHTPMEpP, KOPPEKTUPOBATH
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (OPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCIEACTBUS, (POPMHUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble JJornueckue aAelcTBUA:

e BBIBIISITh U XapaKTEPU30BaTh CYUIECTBEHHbIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, MOHSATHI, OTHOLICHUM MEXIy MOHATHAMH, (POPMYIHPOBATH
ONpENENECHUs]  IOHATUM, YCTAHABIMBATh  CYIIECTBEHHBIM  IPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MPOBOJIMMOI0 aHAJIN3a;

e BOCIpPUHUMATH, (opmMyIupoBaTh U  MpPeoOpa3oOBbIBATH  CYXICHHUS:
yTBEpJAUTENIbHbIE W OTpULIATElbHbIE, €IMHUYHBIE, YacTHbIE M 0oOIIue,
YCIIOBHBIE;



BBISIBISITH ~ MATEMAaTHYE€CKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBopeursi B (akTax, AAaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjlaraTb  KpUTEpUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEHM U
MIPOTUBOPEUNH;

JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa30bupath J10Ka3aTeabCTBA MATEMAaTUYECKUX YTBEPXKIECHUH (IIPSIMbIE U OT
IPOTUBHOIO), MPOBOJUTH CAMOCTOSITEJIBHO HECJIOXHbBIE JOKa3aTeJIbCTBA
MaTeMaTUYECKUX (PaKToOB, BBICTpaMBaTh AapryMEHTALUI0, IPUBOAUTH
IpPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh Ccroco0 perieHuss y4yeOHOW 3aaud (CpaBHUBATH HECKOJIBKO
BAapUAaHTOB peELIeHMs, BbIOMpaTh HaubOosee MNOAXOASIIMA C Y4ETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHUSA,
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOIIUME MPOTHUBOPEUUE, MPOoOIeEMYy,
CaMOCTOSITENIbHO yYCTAHABJIMBAaTh MCKOMOE M JaHHOe, (OpMUPOBATH
TUIIOTE3Y, ApTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

IPOBOJAUTH 1O CaMOCTOSITEIBHO COCTABJICHHOMY IUTaHY HECIOXHBIN
OKCIIEPUMEHT,  HEOOJbIIOe  WCCIEAOBaHHWE MO  YCTaHOBIICHHUIO
OCOOEGHHOCTEM MaTEeMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy cOOOi;

CaMOCTOATENHLHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 110 pe3yJbTaTaM
MPOBEAEHHOTO HAOMIOICHNUS, UCCIEIOBAHMS, OICHUBATh JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IPOIECCa, a TaKKEe BbIIBUIATH
IPEIOJIOKEHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIISAITh HEJOCTATOYHOCTh M H30BITOYHOCTh WH(MOpPMAIUU, JAHHBIX,
HEOOXOAMMBIX JJIsl PEIICHUS 3a1a4H;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUAOB U (HOPM MpPEICTaBICHHUS;

BbIOMpaTh (GopMy TMpeAcTaBiIeHUs HHPOpMAUKU U WLIIOCTPUPOBATH
peliaemMple 3aJayd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIUSIMHU;

OLICHMBATh HAAEKHOCTh WMH(GOPMALUU MO KPUTEPHUSM, MPEUI0KEHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBUS:



BOCIIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LEJISIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOUYKY 3pPEHMsI B YCTHBIX M NHUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO
XOJy pellIeHus 3a7jaui, KOMMEHTHPOBATh ITOIYYEHHbIN pPe3ylbTar;

B X0/ 00CY>KJIECHH 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CY>KIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlCJIEHHBIC Ha TIOUCK
pELICHUs, COIOCTABIATh CBOM CYXJIEHUS C CYXICHUSMHU JIpyTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOU Gopme popMyIupoBaTh pa3HOIIACUsl, CBOU BO3PAXKEHHUS;
NPEACTAaBIATh  pPE3yJbTaTbl  pPEIICHHWS  3aJa4yd,  SKCIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHHUS C yU4ETOM 3a/1ay MPE3eHTAUN U 0OCOOEHHOCTEN ay TUTOPHH;
NIOHMMAaTh W HCIOJb30BaTh  IpPEUMyINEeCTBA  KOMaHIHOM MU
WHIUBUIYAIbHOM pabOThl TpPH pPEIIEHUH YYEOHBIX MaTEeMaTHYECKUX
3ajady;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOI paboThl, pacupelessiTb BHABI pPadOT, JOroBapuUBaThCA,
o0Cy>KIaTh IPOLECC U pe3ysbTaT padoThl, 0000IaTh MHEHHSI HECKOJIBKIX
JIIOJICH;

y4acTBOBaTh B TIPyNIoBbIX (opmax paboTsl (0OCyXneHHs, OOMEeH
MHEHHUSMH, MO3TOBBIE IITYPMBl M JIPyTu€), BBIIOJHATH CBOKO YacTh
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMU WIEHAMU KOMaH/Ibl,
OLICHMBATh KauyeCTBO CBOErO BKJIaJa B OOMIMI MPOAYKT MO KPUTEPUSM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIBHO COCTAaBJIATH IUIAH, AJITOPUTM PELICHUs 33aJa4y (MU €ro
4acTh), BbIOMpATh CIOCOO pELIEHUs C YY4ETOM HMMEIOUIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH
BAapUAHTHI pEeUIEHUN C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yJibTata peleHus] MaTeMaTHYeCKOHN 3a/1auu;

NpEeABUJIETh TPYJIHOCTHU, KOTOPHIE MOTYT BO3HHUKHYTh MpPHU PEIICHUU
3a/laud, BHOCHUTb KOPPEKTHUBBI B JEATEIIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa JACATEILHOCTU MOCTABICHHOW LEIU
U YCIIOBUSIM, OOBSCHSITh MPUYUHBI JOCTHXKEHUS WM HEIOCTHIXKEHUS 1IEIIH,
HAXOJUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



ITPEAMETHBIE PE3YJ/IBTATDBI

K xoHmy oOyuenuss B 7 KJjacce OOydYarolMiiCsi MOJIYYUT CIEAYIOIINE
IpEeIMETHBIE PE3YJIbTAThI:

Yuciaa v BIYMCICHUA

BreImonHsATh, codeTas yCTHbIE M MUCHBMEHHBIC TPUEMBI, aprU(PMETHUECKHE
JEUCTBHUS C PAllMOHAIIBHBIMU YUCIIAMH.

HaxoauTh 3Ha4eHHUS YMCIOBBIX BBIPAKECHUU, MPUMEHSTh Pa3HOOOpa3HbIC
CHOCOOBbI U MPUEMBI BBIUMCICHUS 3HAYEHUM APOOHBIX BBIPAXKEHUMU, COAEpIKAILUX
OOBIKHOBEHHBIE U JIECTUUHBIE TPOOH.

[lepexoguTh OT 0AHON (HOPMBI 3aMMUCH YKCEN K APyrod (mpeoOpa3oBbIBaTh
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JACTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHHBATh U YIIOPSI0YMBATH PALIMOHAIBHBIE YNCIA.

OKpyrasTh yKcIIa.

BBINONHATE TPUKUIKY U OLEHKY pe3yJIbTaTa BHIYMCICHHM, OLICHKY 3HaYE€HUI
YUCJIOBBIX BBIPAXKEHUN. BBINOMHATH AEHCTBUSA CO CTENEHSIMHU C HATypaJbHBIMU
NIOKAa3aTeJISIMH.

[IpuMeHATh  NPU3HAKKM  JEJIUMOCTH, pA3JIOKEHUE HA  MHOMKUTEIH
HATypaJbHbIX YUCEIL.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337auM, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPLUMOHANIBHOCTBIO BEJIMYMH, NPOLEHTAMU, HHTEPHPETUPOBATH
pe3yNbTaThl peIeHUs 3a4a4 ¢ YYETOM OTPAaHWYEHHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEMbIX 0ObEKTOB.

AJsiredOpanvecKue BbIPpAKEHUA

Hcnonb3oBaTh anreOpandyecKkyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSTh
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxoauts 3HaueHHss OyKBEHHBIX BBIPRXKEHUH IPHU 3aJaHHBIX 3HAYCHHSIX
NIEPEMEHHBIX.

BoimonHsATh  mpeoOpa3oBaHUsi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MPUBEIACHUEM MTOJIOOHBIX CIAraeMbIX, PACKPHITUEM CKOOOK.

BBINIONHATE YMHOKEHHE OJIHOWIEHa HAa MHOTOWIEH M MHOIO4YIeHa Ha
MHOTOYJICH, IPUMEHSTH (POPMYJIBI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C TOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXMWTENS, TPYNIUPOBKU  CllaraeMbiXx,
npuMeHeHus: (OpMyJT COKPAIIEHHOTO YMHOKEHHS.

[TpumensTs npeoOpa3zoBaHUsI MHOTOUYJICHOB ISl PELICHUS Pa3JIMYHbIX 3a7ad
U3 MAaTEMaTHKH, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHKHU.



Hcnonb30BaTh CBOMCTBA CTENEHEW C HATypajJbHBIMU IIOKA3aTEISIMU IS
npeoOpa30BaHUs BEIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA

PemaTte nuHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NPUMEHsSs IpaBHIIA
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHIBHOMY emy. IIpoBepsATs, sBIsIETCS
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TpumeHsATh rpaduueckre METObI IPU PEILIEHUH JIMHEWHBIX YPaBHEHUN U UX
CUCTEM.

[TonOupare mnpumepsl Map 4YHUCEN, SBISAIOIIMXCS PEIIEHUEM JMHEHHOro
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTU TpaUK JHUHEWHOIO YpaBHEHHUS C
JBYMsI TMEPEMEHHBIMH, MOJIb3YSACh TpauKOM, MPUBOJIUTH MPUMEPHI PEIICHUS
YpaBHEHUS.

PemaTe cucteMbl 1ByX JIMHEWMHBIX YPaBHEHUH ¢ IBYMsl IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pellaTh JMHEWHOE YpAaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH IO YCJIOBHUIO 33Ja4d, WHTEPHPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥ NIOJIyYECHHBIN Pe3yJIbTar.

DOyHKIUU

N300pakath HA KOOPAUHATHOW MPSAMOI TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, NHTEPBAJIbl, 3AIIMUCHIBATh YHCIOBBIE IPOMEXYTKH Ha
anre0pandyeckoM S3bIKe.

OtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM,
CTpOUTh Tpaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOMIbIO (YHKUHUA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMS, PACCTOSHHUE, LIEHA, KOJUYECTBO, CTOUMOCTD,
MIPOU3BOIUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuth 3HaueHne (PyHKIIMU MO 3HAYCHUIO €€ apryMeHTa.

[lonnmate rpaduyeckuil cnocod MpeACTaBICHHUS W aHalW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH HH(OPMAIUIO U3 IPadUKOB peabHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
NpEeIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

Hcnonb30BaTh HadaJIbHbIE MPEACTABICHHUS O MHOXKECTBE JIEMCTBUTEIBHBIX
YHCell Al CPaBHEHUS, OKPYTJICHUS U BBIUMCICHUM, N300pakaTh AEHCTBUTEIbHbIC
YHCJIAa TOYKaMH HA KOOPAWHATHOM MPSAMOM.

[IpumensaTh moHATHE apU(PMETUYECKOrO KBAAPATHOTO KOPHS, HAXOAUTh
KBaJIpaTHbIE KOPHH, HUCIOJIb3Ys IPU HEOOXOIMMOCTH KAJBKYJSITOP, BBIIOJHATH



nmpeo0pa3oBaHus BHIPAKECHUM, COJEPKAIMUX KBAAPATHBIC KOPHU, WCIOIB3YS
CBOMCTBA KOPHEMU.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JECITHYHBIX
npo0Oeit u creneneit yucia 10.

AsiredOpanyecKue BbIPpaKeHUs

[IpyuMeHATh TOHSTHE CTENEHU C IEJNbIM IOKa3aTeJIeM, BBINOJIHATh
npeoOpa3oBaHus BbIPAXKEHU, COAEPKALUX CTETICHH C LIETBIM MOKa3aTeIeM.

BbITIONHATE TOXIECTBEHHbIE MPE0oOpa30BaHUs PAMOHATIBHBIX BBIPAXKEHUN
Ha OCHOBE MPaBUJI ACHCTBUHN HaJ MHOTOUYJICHAMH U alre0pandyecKuMu ApoOsiMu.

PacknanpiBaTh KBapaTHBIN TPEXUJIECH HA MHOXKHUTEIH.

[IpuMeHsTh peoOpa30BaHUs BHIPAXKESHUM JJISI PEIICHUS PA3IMYHBIX 3a7a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemiaty nuHEWHBIC, KBaJpaTHbIE yYpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE HUCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHWU, B
TOM YHCJIE C TPUMEHEHUEM TpadUyuecKuX Mpe/ICTaBleHni (yCTaHABIMBATh, UMEET
JY YpaBHEHUE WJIM CHUCTEMAa YPAaBHEHUM PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT CIOBECHON (OPMYIMPOBKH 3aJaud K €€ anreOpandyeckoit
MOJEIN C TIOMONIBIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUHU,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBIN pe3ybTar.

[IpyMeHATh CBOWCTBAa YMHCIIOBBIX HEPABEHCTB [JII CPAaBHEHUS, OLICHKH,
pelliaTh JUHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W HMX CHUCTEMBbI, /1aBaTh
rpaUyecKyr0 WJUTIOCTPALIMI0 MHOXKECTBA pEIICHUNW HEPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DOyHKUIMHA

[loHnMaTh ¥ UCTHOJB30BaTh (PYHKIIMOHAIBHBIC MOHSTUS U SI3BIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAUCHUS), OMNpEAesaTh 3HAuUeHHE (PYHKIHUM 1O 3HAYECHUIO
aprymMeHTa, OlpeAesiaTh CBOMCTBAa PYHKIMU 1O €€ rpaduKy.

Crtpoutsb rpaduku dIeMeHTapHBIX QYHKIIUNA BUJIA:

y = kix, y = x2, y = x3,y = |x|, y = VX, OIHCBIBAaTb CBOWCTBA YHCIOBOM
dbyHkiuu 1o e€ rpaduxy.

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi TMOJYYUT CIICAYIOIINE
MpeAMETHbIE PE3yIbTaThI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAIIBHBIEC U UPPAMOHAIBHBIE YHCIIA.



Bemonusate apudmernueckue ACHCTBUS C pPalMOHAIBHBIMH  YHCIAMH,
codeTrass YCTHbIE M TNHUCBMEHHBIE IPUEMBI, BBIIOJHATH BBIYMCICHUSA C
VPpalMOHATIBHBIMY YUCIIaAMU.

HaxonnuTe 3Ha4YeHMsI CTENEHEW C LEIbIMU IIOKa3aTelsiIMA M KOpHEH,
BBIYMCIIATH 3HAYEHUS YNCIIOBBIX BBIPAKECHUM.

OKpyrasTe JEWCTBUTENbHBIE YHCIA, BBIIOJHATh HNPUKUIAKY pE3yibTaTa
BBIYMCIICHUN, OLICHKY YHCIIOBBIX BBIPAKCHUIA.

YpaBHeHUS U HEPABEHCTBA

Pemare nuHENHBIE W KBaJpaTHbIC YPaBHEHHUs, YpPaBHEHHS, CBOMISIIHMECS K
HUM, NPOCTEUIIINE TPOOHO-pAllMOHATIBHBIC YPAaBHEHHUS.

Pemate cucrtemsl IBYX JIMHEWHBIX YPAaBHEHUM C JABYMS IIEPEMEHHBIMU H
CUCTEMBI JIBYX YPAaBHEHUH, B KOTOPBIX OHO YPABHEHUE HE SABJISICTCS JTUHEUHBIM.

Pemarb TekcTOBBIE 3alauM  aireOpauvdeckuM CHOCOOOM € MOMOIIBIO
COCTABJICHUsI YPABHEHUS UJIM CUCTEMBI JIBYX YPABHEHHM C IBYMs IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE HUCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM IpaUueCcKuX Npe/ICTaBICHU (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMAa YPAaBHEHUM PEILICHMS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

PemaTe nuHEWHbIE HEPaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300paxkaThb
pelIeHne HEPABEHCTB HA YUCJIOBOM NPSMOM, 3alIMCHIBATH PELICHHE C MOMOIIBIO
CHUMBOIJIOB.

Pemlarb  cucTeMBl  JIMHEHMHBIX  HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIIOYAIOLME KBaJpaTHOE HEPaBEHCTBO, H300pa)xkaTb pEIICHUE CHUCTEMbI
HEPABEHCTB HA YUCJIOBOM NPSMOM, 3alIUCHIBATh PELIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUN PA3JIMYHBIX 331a4.

DyHKUIMHA

Pacno3naBaTh (QyHKIMM U3y4eHHbIX BHIO0B. Illoka3piBaTh cxemMaTHUeCKU

pacIoyio’keHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB GyHKmit Buga: y = KX, y
=kx+b y=kix,y=ax2 + bx + ¢,y =x3, y = VX, y = |x|, B 3aBucuMocTH OT
3HauYeHUN KOA()PUITUEHTOB, OMMUCHIBATH CBONCTBA (DYHKITHIA.

Crpouth U M300paXaTh CXEMaTHYECKU TpapUKA KBAIPATUUYHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (DYHKIIUI 10 X rpaduxam.

Pacno3naBaTh kBagpaTHuHyio QYHKIHUIO 10 (HopMylie, MPUBOIUTH TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apuMeTHUECKYyI0 M TE€OMETPUYECKYI0 MpPOrpeccud MpH
pa3HBIX CIOCO0axX 3a/IaHuUsl.



BbINONMHATE  BBIUMCIACHHS C UCHOJB30BaHUEM (GopMyn N-ro  4jieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MEPBBIX N UJICHOB.

N300paxaTh YIEHBl IOCIEIOBATEIbHOCTY TOYKAMHU Ha KOOPAMHATHOU
IJIOCKOCTH.

Pemare 3amaum, CBSI3aHHBIE C YUCJIOBBIMHU IIOCIJIEIOBATENIBHOCTSIMHU, B TOM
YHUCJIE 33/1a4M U3 PEATbHOM >KM3HU (C MCIIOJIb30BAHUEM KAJBKYJIATOPA, HU(POBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHUE 7 KJIACC

Ne Has3BaHue TeMbl KoaunuectBo KoaunuectBo KOHTPOJIbHBIX, e) JIEKTPOHHbBIE
TeM 4yacos, J]aﬁopaTopHle, NPaKTHYECKHX
OTBOAMMBIX HA | paGoT (IIH(])pOBbIe)
. ocoetue TeMbl | P P o0pa3oBaTte/ibHbIC
pecypchl
1. Uwucra v BEIYUCIICHUS: palliOHabHbIE Yrcia (TTOBTOPECHHUE) 11 1 bubmuorexa [JOK
https://m.edsoo.ru/7f417af8
2. AnrebpanyecKkue BHIPaKECHHUS: BRIPAKEHHUS C TEPEMEHHBIMU 7 bubnnorexa [JOK
https://m.edsoo.ru/7f417af8
3. VpaBHEHUsI i CHCTEMbI yPaBHEHHIA: TMHEHHbIC YPaBHCHUSI 10 1 bubnnorexa [JOK
https://m.edsoo.ru/7f417af8
4, DYHKIMK: KOOPIUHATHI ¥ Tpapuku. DyHKIHHI 17 1 bubmmoreka [JOK
https://m.edsoo.ru/7f417af8
5. DOyHKIKK: JTHHEHHAS QYHKIAS 16 1 bubmmoreka [JOK
https://m.edsoo.ru/7f417af8
6. Yuciia v BBIYUCIIEHUS: CTENEHD ¢ HATYPAIbHBIM [TOKa3aTeeM 6 bubnuoreka [{OK
https://m.edsoo.ru/7f417af8
7. AnrebpanyecKkue BHIPaKEHUS: MHOTOUICHBI 23 1 bubnnorexa [JOK
https://m.edsoo.ru/7f417af8
8. Anrebpandeckre BEIpaXKEHUS: POPMYJIIBI COKPAIIEHHOTO 14 1 bubmmoteka IIOK
YMHOKEHHS https://m.edsoo.ru/7f417af8
9. VpaBHEHHS i CHCTEMbI YPABHEHHUIT: CHCTEMBbI JIMHEWHBIX 14 1 bubmmoreka IIOK
ypaBHEHHI https://m.edsoo.ru/7f417af8
10. | Yucna v BBIYUCIECHUSA: 1EIIUMOCTD 10 but6mmoreka [IOK
https://m.edsoo.ru/7f417af8
11. | IloBropenue, 0000IIEHNE, CUCTEMATU3ALUS 3HAHUI 8 1 bubnuotexa [JOK

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



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

HUTOIO: 136




8 KVIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne n/m P Kontpoabnbie IlpakTuueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uwucna u Beruncinenus. KBagpaTHeie KOpHU 15 httos://m.edsoo.ru/7fA17af8
5 Uucna u Beruncienus. CTeneHp ¢ UeabiM 7 bubnuorexa [JOK
MOKa3aTeleM https://m.edsoo.ru/7f417af8
Anrebpanyeckue BbIpaKEHHUS. bubnnorexa [HOK
3 S 5 1
KBanpatHblii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnuoreka [IOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnuorexa [JOK
ypaBHEHUs https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CUCTEMBI 13 bubnuoteka [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 .H 12 1
VYpaBuenus u HepaBeHcTBa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
) .
8 YHKUKH. OCHOBHBIE IOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
o DyrKumn. Hucsnossie GyHKumn o https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 losToperme 1 0bobmene 40 2 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 6 0
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9 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne n/m P Kontpoabnbsie IlpakTuueckue (uidpp )
NMPorpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Uucna u BeruucieHus. JleiicTBUTeNbHbIE 9 bubnuorexa [JOK
qucia https://m.eds00.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C 14 1 bubnnorexa [JOK
OJHOM IEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bubmuoreka [IOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubmuoreka [{OK
° Dy 16 1 https://m.edso00.ru/7f419d08
bubnmorexa LIOK
6 YuciIoBbIE OCIEN0BATEILHOCTU 15 1 https:/m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUS 59 1 bu6nmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 6 0
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HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Ne ypoka JlaTa ypoka Haspanue Tembl ypoka 3J1eKTp0HHLIe IIH(])pOBLIe
no no- | B pasje- IJIaH dakr
_— e oOpa3oBaTe/ibHbIE pecypchl
Tema 1. Unciia v BbIYMCJIEHHS: PAlTHOHAJILHBIE yncjaa(mosTopenne) (11 yacos).
1. 1. IToBropenne. PammoHaNbHBIE YHCTA bubnuoreka IIOK https://m.edsoo.ru/7f4211de
2. 2. ITosTOpEnue. Cpasuenue, YIOPSI0YHBAHKE u | bubmmoreka LIOK https://m.edsoo.ru/7f4211de
apI/I(bMeTI/I‘-ICCKI/IC HCﬁCTBHH C pallMOHAJILHBIMHU YUCJIaMHU
3. 3. ITosTopenue. YucmoBas npsimast, MOILYJIb YHCIIA bu6mmoTteka 1IOK https://m.edsoo.ru/7f4211de
4. 4. ITosTopenue. IIpouenTsl, 3anucy NpoueHTOB B Buje apodu | budmmoreka [IOK https://m.edsoo.ru/7f4211de
U ApoOu B BUJIC TIPOIICHTOB
5. 5. [Tosropenue. Tpu OCHOBHBIE 3a/1a4H HA TIPOLIEHTHI bubnuoreka IIOK https://m.edsoo.ru/7f4211de
6. 6. IToBTOopenue. Perenue 3agau u3 peanbHoi mpaktuku Ha| buomuoreka IIOK https://m.edsoo.ru/7f4211de
MPOLICHTHI
7. 7. [ToBropenwue. Penrenne TEKCTOBBIX sana4 | bubnuoteka LIOK https://m.edsoo.ru/7f4211de
apu(pMeTHIecKrM CriocobomM
8. 8. IToBropenwue. Pemenne 3a1a4 U3 peanbHON IPAKTHKY Ha bubnuoreka ITOK https://m.edsoo.ru/7f4211de
4acTu U ApoOH
9. 9. IToBTOpenue. Pemienne 3ama4 u3 peansHoil npaktuk Ha | buonuoreka IIOK https://m.edsoo.ru/7f4211de
MPUMEHCHHE OTHOIICHHH W MPOMOPIMH TPH PEIICHHH
3a71a4
10. 10. ITosropenue. PeanbHble 3aBucumMocTy; pemenue 3agad Ha | buonuoreka [IOK https://m.edsoo.ru/7f4211de
IBWKEHHE, pa0doTy, TOKYIKH, HAJIOTH
11. 11. Koumponvnas paboma no meme ""Payuonansusie bu6nuoteka LIOK https://m.edsoo.ru/7f4211de
yucna"
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Tema 2. Anredpanueckue BbIpazkeHHsi: BBIPAKEHHUs ¢ iepeMeHHbIMH (7 4acoB)

12. AHanmu3  KOHTpPOJIBHOH  paboTel.  Brlpakenme ¢
MepEeMEHHBIMU. 3HAYCHHUE BBIPAKCHUS C IEPEMEHHBIMU

13. Bripaxkenue ¢ mepemeHHbIMH. PeleHne ympaxHEeHWH Ha
HaXOXKICHUE 3HAYEHUs BBIPAKCHUH C MEPEMEHHBIMU IPU
3aJaHHBIX 3HAYCHUAX EPEMEHHBIX

14, Bripaxenne ¢ mnepemenHbiMH. CpaBHEHUE 3HAUYCHUU
BBIPAKCHUI

15. Pemenne ympakHeHWii ~Ha ~ CpaBHEHHWE  3HAYCHUH
BBIPaXCHUI

16. [Ipencrasnenne 3aBUCHMOCTH MEX]Ty BETUINHAMHU
B BHJE POPMYITBI

17. Breruncnenus mo gpopmynam

18. Bripaxkenne ¢ mepeMeHHBIMH. PelieHne yrpakHEHUN Ha
HAXOXXICHUE JIOMYyCTUMBIX 3HAUCHHUN TIepeMEHHBIX

Tema 3. YpaBHeHMS M cCHCTeMbl YpaBHeHMIi: TuHeliHbIe ypaBHeHus (10 yacoB)

19. YpaBHeHue ¢ ogHo# nepemenHoil. Kopenb ypaBHeHUs

20. CBoiicTBa ypaBHEHU C OIHOI TepeMEeHHOI

21. PaBHOCUIIBHOCTE YpaBHEHUH. Perienne ypaBHeHUI

22. JluneliHOe ypaBHEHUE U €r0 KOPHU

23. Pemenue ypaBHeHMI

24, JluneliHOe ypaBHEHUE, COIEpIKalllee 3HaK MOYJIA

25. YpaBHeHHE Kak MaTeMaTHyecKass MOJEIb pealbHOU

CUTyalun




26. 8. Pemenne TEKCTOBBIX 337ad4 C TIOMONIBIO JIMHEHHBIX
YpaBHEHUI
27. 9. Pemenune ynpaxnenuit mno Temam "Brlpaxenus c¢
niepemeHHbIME", "JInHElTHBIE YypaBHEHHS"
28. 10. Konmponvnas paboma no memam
"Buipasicenusn c nepemennvimu', "/Tuneiinvie
ypasnenun'"
Tema 4. ®yHKIUHM: KOOPAUHATHI U rpaduku. Pynkuuu (17 yacos)
29. 1. AHanu3 KOHTPOJILHOW paboTel. KoopauHata TOukM Ha
npsMoil. UucnoBbie NpOMExKYTKU
30. 2. Paccrosnne Mexay JaByMs ToukamMu KoopaumHatHOH | bubOmmoreka [JOK
IpsIMOi https://m.edsoo.ru/7f41de76
31. 3. [onsatne ¢yakmun. OyHKIMS Kak MaTeMaTHdecKas
MOJIENTb PEabHOTO TpoIecca bubmnorexa 1{OK https://m.edsoo.ru/7f41dff2
32. 4, OO6macTh onpeeieHus 1 00JIacTh 3HAYSHUH (DYHKITUN
33. 5. CriocoOblI 3aanunst QyHKIUH
34. 6. Brruncnenue 3aaueHuit GyHKIUH 110 PopMyIIe
35. 7. Pemienne  ympakHeHMI Ha  BBIYMCICHHE 3HAYECHHUU
(dbyHKIMY 110 opMyIIe
36. 8. [IpsmoyroyibHass cucTtemMa KoopauHaT. AOciucca u
OpJIMHATa TOYKU Ha KOOPIAUHATHOM IIIOCKOCTH
37. 9. I'padux pyHKHN
38. 10. CpoiictBa (QyHKIMHA: HyId QYHKIUH, TPOMEKYTKH

3HAKOIOCTOSHCTBA (DYHKIMH, IPOMEKYTKH BO3pACTaHUS U
yObiBaHus  QyHKIMM, HauOonbllee W  HAaWMEHbIIEe
3HaYeHUs (PyHKINU



https://m.edsoo.ru/7f41de76
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39. 11. Urenne rpaIKOB peabHBIX 3aBUCUMOCTEN
40. 12. [Toctpoenrne rTpauKOB  HECIOXKHBIX  3aBHCHMOCTEH,
3aJaHHBIX (popMyTamMu
41. 13. [loctpoenne rpaMKOB  HECIOXKHBIX  3aBUCHUMOCTEH,
3aJaHHBIX ~ QopMylamMH C  TOMOIIBIO  IU(POBBIX
nabopaTopuit
42. 14, Pemenne ynpaxxuenuii. CamocTtoarenpHas paboTa
43. 15. Pemenue ynpakaennit mo reme "KoopauHaTel v rpagukm»
44, 16. Pemenue ynpaxuenuit no reme "dyHkun"
45, 17. Konumponvuaa paboma no meme "Koopounamer u
epagpuxu. Oyuxyuu'’
Tema 5. ®ynkuun: JuHelHas pynknus (16 yacos)
46. 1. AHanmu3 KOHTPONBHOU paboThl. JlMHeWHas ¢yHKIus, ee
CBOMCTBa
47. 2. Haxoxnenue 3HadeHn# TMHEHHON QyHKIMK 10 (hopMyIie
48. 3. Pemenne ynpaxaeHuit
49. 4. I'paduk TUHEHHOM BYHKIIMH bubmuorexa [JOK
https://m.edso00.ru/7f41de76
50. 5. Penrenue ynpaxxaeHuit Ha moctpoeHue rpaduka JIMHEHHOMN Bu6morexa LIOK https://m.edsoo.ru/7f41dff2
(GyHKIIH
51. 6. Pacronoxkenne  rpaduka  nuHEWHOW — QyHKIMH B
3aBUCHMOCTH OT 3HaueHui ko3 duientor k u b.
52. 7. Pemienne ympaxxHeHuWii Ha uTeHHE TpaduKka JITHHEHHOM
dhyaKIIIH
53. 8. I'paduk pyHKIUN Y = | X |
54, 9. [ocrpoenue rpadhrka GyHKIUHA Y = | X |



https://m.edsoo.ru/7f41de76
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55. 10. [loctpoenne  rpaduka  nuHEHHOM — GyHKUMM  C
UCTIONIb30BaHHEM LU(POBBIX pecypc|

56. 11. [octpoenue rpaduka GyHKIUHN
y =| X | ¢ ucronp30BaHueEM IU(POBEIX pecype

57. 12. Kycouno-3anannsie pyHKIAN

58. 13. IMocTpoenune rpahukoB KyCOUHO3aIaHHBIX (HYHKIINI

59. 14. Pemenwne ynpaxxaenuii. CamocTosarenpHas paboTa

60. 15. Pemenwne ynpaxxaenuit mo reme «JInHeiHas GyHKIII

61. 16. Konumponvuasa paboma no meme "Jluneiinas goynxyus'

Tema 6. YncJia M BbIYMCJIEHNA: CTelleHb C HATYPAJIbHBIM N0OKa3aTeseM (6 4acos).

62. 1. Amnamus KOHTPOJIbHOM  paboThl. CTEreHb ¢ bu6mmoteka LIOK https://m.edsoo.ru/7f4211de
HaTypaJbHBIM I10Ka3aTCJIEM

63. 2. CpoiicTBa cTemeHu C  HaTypanbHbIM  TokasaresneM. | bubOmnoteka L{OK https://m.edsoo.ru/7f4211de
YMHOXEHHUE U JIEJICHUE CTEIICHEN

64. 3. CpoiicTBa cTemeHuM C  HaTypanbHbIM  TokasaresneM. | bubOmunoteka L{OK https://m.edsoo.ru/7f4211de
BO3BC,Z[CHI/IC B CTCIICHBb ITPOU3BCACHUA U CTCIICHU

65. 4, Pemenne ynpaxnenuii Ha npumenenue cBoicTB crenenu | buonmoreka LIOK https://m.edsoo.ru/7f4211de
C HaTypaJIbHBIM ITOKa3aTeJIEM

66. 5. 3amuch uMCIa B JECATUYHOI mO3MIMOHHOM cucteMe | Bubamoreka ITOK https:/m.edsoo.ru/7f4211de
CUUCIICHUS

67. 6. Perrenue ynpakuennii. CamocrositenbHas padbota but6mmoreka LIOK https://m.edsoo.ru/7f4211de
Tema 7. AiiredOpandeckue BbIpaskeHHsi: MHOTOWIeHbI (23 yaca)

68. 1. OnHowrensl. OnHOwiIeH craHaaptHoro Buia. CrereHb

OJHOYJICHA
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69. 2. Onuouwntensl. [IpuBeneHre OMHOWICHOB K CTaHIAPTHOMY
BUJTY

70. 3. Pemenue ynpaxxHeHuit Ha yMHOKEHHE OJTHOUIEHOB

71. 4. Pemenwne ynpaxkxHeHnit Ha BO3BEJCHIE OTHOUJICHA CTETIEHb

72. 5. Mmuorounensl. Muorounen crangaptaoro suiaa. Crenens | buonuoreka LIOK https://m.edsoo.ru/7f4211de
MHOTOUICHA

73. 6. Pemenne ynpaxHeHuil Ha npuBeneHue MHorowieHa K | buoOimoreka ITOK https://m.edsoo.ru/7f4211de
CTaHJAPTHOMY BHIY

74. 7. CIi0’KeHHe U BBIYUTAHHE MHOTOYJICHOB bubnuoreka LIOK https://m.edsoo.ru/7f4211de

75. 8. Pemenne ynpaxHeHuil Ha cnoxeHue U Bbuuranue| buGmmoreka LIOK https://m.edsoo.ru/7f4211de
MHOTOYICHOB

76. 9. VYMHOXEHHE OJJHOUICHA Ha MHOTOYWICH bubnuoreka LIOK https://m.edsoo.ru/7f4211de

77. 10. Pemenne ynpakHeHuil Ha yMHOXKeHHe ojHowieHa Ha| buGmumoreka IIOK https://m.edsoo.ru/7f4211de
MHOTOYJIEH

78. 11. Kopuu MHOrounena. Pemienue ypaBHeHUit bubnuoreka ITOK https://m.edsoo.ru/7f4211de

79. 12. Mmuorounensl. Beinecenne odniero MuoxkunTens 3a ckooku | buonuoreka [TOK https://m.edsoo.ru/7f4211de

80. 13. VMHOXEHUE MHOTOUYJIEHA HA MHOTOYJIEH bu6mmoteka IIOK https://m.edsoo.ru/7f4211de

81. 14. Pemenne ympaxnenuii Ha yMmHOkeHMe MHorowileHa Ha| buOmmoteka ITOK https://m.edsoo.ru/7f4211de
MHOTOYJIEH

82. 15. Paznoxenue Ha MHOXKXUTEIH CIIOCOOOM TPYIITHPOBKH bu6nuoteka LIOK https://m.edsoo.ru/7f4211de

83. 16. Pemenne ynpaxneHuii Ha pasinoxkeHne MHorouneHa Ha | buOnmmoteka ITOK https://m.edsoo.ru/7f4211de
MHOHTEJH CIIOCOOOM IPYIITUPOBKH

84. 17. ToxnectBa. ToxecTBeHHbIE MPEOOPa30BaHUS BRIPAKEHUI
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85. 18. ToxaecTBeHHbIE IIPEOOpPa30OBAHMS IIEJIOI0 BBIPAKEHUSA B
MHOTOWIEH  TpUBEIECHHEM  MOJOOHBIX  ClIaraeMelx,
PAaCKpBITHEM CKOOOK
86. 19. Jloka3aTensCTBO TOKIECTB
87. 20. Pemrenue ynpaxknennii. CamocrostenbHas pabora
88. 21. Pemienue ynpaxxuenuii mo teMe "CTeneHb ¢ HaTypaabHbIM
noxasaTen}éMI?' yP bu6nmoreka [IOK
https://m.edsoo.ru/7f4211de
89. 22. Pemienue ynpaxHenuii mo reme "MHOrowieHs!" bubnmnoreka HOK
https://m.edsoo.ru/7f421382
90. 23. Koumponvnan paooma no memam '"Cmenenys c
Hamy;wzbubm nfkas'ameﬂem ", "Mnozounenut" Bubmaorexa LIOK
’ https://m.edso0.ru/7f42154e
Tema 8. Aniredpanyeckue BbIpaxeHusi: GopMyJabl COKPALIEHHOro YMHOKeHHs (14 yacoB)
91. 1. AHanu3 KOHTPOJIBHON paboThl. KBagpaT cymMMBI 1 KBapat
Pa3HOCTHU JABYX BBIPAKEHUM
92. 2. Ky6 cymmbl 11 Ky0 pa3HOCTH JBYX BBIpaKEHUH
93. 3. PasnoxeHne Ha MHOXHTENN C IOMOIIBIO KBAJIpaTa CyMMBI
Y KBaJIpaTa pa3sHOCTH
94. 4. [IpousBeneHre Pa3HOCTH ¥ CYMMBI JIBYX BBIPIKEHHUN
95. 5. Pa3HoCTh KBaIpaTOB JBYX BBIpAKEHUI
96. 6. Pemenne ympaxHeHHMI Ha pas3oKEHUE  Pa3HOCTH
KBaJ[paTOB HA MHOXHTEIN
97. 7. CyMMa # pa3HOCTb KyOOB JBYX BBIpa)KEHUH
98. 8. Paznoxxenne  Ha ~ MHOXHTENH

CYMMBI B pa3HOCTH KyOOB



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

99. 9. ToxaecTBeHHBbIE IPEOOpPa30BaHMS IICIOI0 BBIPAKEHUS B
MHOTOWIEH C WCIOJb30BaHHEM (OPMYNT COKPAIICHHOTO

YMHOKEHHS

100. 10. Paznoxenne MHOroWwIeHa Ha MHOXHUTEIH Pa3IHYHBIMU
criocobamu

101. 11. Pemenne ympaxHeHHid Ha pa3lIoKeHHE MHOTOWIEHA Ha
MHOXKUTEIH

102. 12. Pemrenue ynpaxknennii. CamocrostenbHas pabora

103. 13. Pemenune  ympaxHeHudt  mo  TeMe «DopMyIIBI

COKpalI€HHOI'0 YMHOXCHU

104. 14. Koumponvuaa  paboma no meme '"@opmynst
COKPAWeHH020 YyMHOMcenun'"

Tema 9. YpaBHeHHs1 M cUCTeMbl YPABHEHMIi: CHCTEMbI JIMHeHbIX YpaBHeHuii (14 yacoB)

105. 1. AHanu3 KOHTPOJBbHOW paboThl. JIMHEWHOEe ypaBHEHUE C
ABYMs IICPEMCHHBIMHA

106. 2. I'paduk nuHEHHOTO YpaBHEHHS C IByMs IEpEMEHHBIMHU
107. 3. Cucrembl TMHENHBIX YPABHEHUH C IByMsI IEPEMEHHBIMH
108. 4. I'paduueckuii Meron peLmIeHHS CUCTEMBI JIMHEWHBIX

yYpaBHEHUH €
JBYMSI IEPEMEHHBIMH

109. 5. Pemenne cucreM IMHEHHBIX ypaBHEHHWH C JBYyMS
MepPEMEHHBIMUA METOJIOM TIOICTAHOBKHU

110. 6. Pemenne cucreM IWMHEHHBIX ypaBHEHHH C JIBYMs
MEPEMEHHBIMUA METOJIOM TIOICTAHOBKHU

111. 1. Pemenne ynpaxuenuit. CamocTosTensHas padbora




112. 8. Pemienne cucrteM  JIMHEHHBIX ABHCHUH C JBYMS
MIEPEMEHHBIMH METOJIOM CJ'IO)KGHI/ISIyp o Bubmiorexa LIOK
https://m.edsoo.ru/7f4284de
113. 9. Pemienue cucteM JIMHEHWHBIX ABHCHMM C JByMS
MIEPEMEHHBIMH METO]IOM CJ'IO)KGHI/ISIyp . Bubmiorexa LIOK
https://m.edsoo.ru/7f42865a
114. 10. Perrenune ynpakuennii. CamocrosTenbHas padbora bubmuorexa [JOK
https://m.edso0o.ru/7f4287d6
115. 11. Cucrema [ByX JHMHEMHBIX ypaBHEHUH C  JByMs
MIEPEMEHHBIMH KaK MOJICIb PEAIbHOM CUTYyaIluu
116. 12. Pemienue 3amay ¢ moMOIIbIO CUCTEM YpaBHEHUN
117. 13. Pemenne ympaxsenuit mo Teme «CHCTEMBl JIHHEHHBIX
YPABHEHUI»
118. 14. Konumponvuaa paboma no meme ""Cucmemul nuneiiHvix
ypasnenuii"
Tema 10. Yncaa u Berunciienus: 1eaumocts (10 yacos)
119. 1. AHanu3 KOHTPOJIBHOU paboTHI. J|enMMOCTh IeNbIX YHCe.
CBoiicTBa IeMMMOCTH
120. 2. [IpocTeie u cocTaBHbIe uncina. YETHRIE 1 HEYETHBIE YHCTa
121. 3. [Ipusnaku genumocTH Ha 2, 5, 3,9, 10
122. 4, [Ipu3naku nenumocTr Ha 4, 8, 6, 11
123. 5. [Ipu3Haku AETUMOCTH CYMMBI U TIPOM3BEACHHUS ICJIBIX
YHUCEJI IIPU PEIICHUH 33124
124, 6. Haunbonpmmii oOmmii jgenuTens W HauMeHblee oOliee
KpaTHOE JIBYX YHCEN
125. 1. B3anMHO TipocThIe YncTa
126. 8. Anroput™m EBkiuaa. [lenenne ¢ octaTkoM



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6

127. 0. CpaBHEHHSI LIEJIBIX YUCEI TI0 MO0 HATYpaJIbHOTO YHCIa

128. 10. Konmponwvuasa paboma no meme «4ucna u evluucnenusn:
0eUMOCHIb)

Tema 11. IToBTOpeHue, 00001meHNe, cCUCTEMATH3 AU 3HAHUH (8 YacoB)

129. 1. [ToBTopenue n 0600IeHNE. BRipaskeHus ¢ nepeMeHHbBIMU

130. 2. [MoBropenne u o0606meHne. CTemeHb C HATYpalbHBIM
nokasaresueM

131. 3. [TorTOpenne u 0606IIeHNe. OHOWICHB U MHOTOYICHBI,
ToxnecTBeHHBIE  TMpeoOpa3oBaHUS  aNreOpandecKux
BBIpaKCHUI

132. 4. [loBTOperne u o06oOmenne. DOpMyIBl COKPAIEHHOTO
YMHOKEHHUS

133. 5. [oBTopenue u 06001menne. KoopauHate! 1 rpaduky.

134. Hmozoeasa konmpoavHuas paboma

135. 6. [MorTOoperne u oOoOmIcHue. JIuHeiHas ¢yHKMS U €€
CBOMCTBa

136. 8. [ToBTOpenne u oboOmeHne. Pemenne cuctem JHMHEHHBIX
ypaBHEHUI ¢ IBYMS NIEPEMEHHBIMA

Kountpoabusie pagotsl (KP)
1 yeTBepTh — 4aca 2 4yeTBepTHL —  4aca
Jama KP Ne KP Mama KP Ne KP /ama KP Ne KP /ama KP
3 yeTBepTh — 4vaca 4 yeTBepTh — 4Yaca




8 KVIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Jl:;ln Tema ypoka Beero Kontpoabnubie IIpakTnyeckue ﬂ:;:eﬂnﬂ :)Ig;)bal:():;:;eenbnme
padoThI padoThI pecypes:

1 KBaaparHplii KOpeHb U3 YUCIIA 1 bubmorexa LHOK
https://m.edsoo.ru/7f42d452
bubnnoreka [JOK

2 [TonsiTre 06 UPpPALIOHAIILHOM UYHUCIIE 1 https://m.e dsogru 17842838

3 JlecsiTuuHbIe TPUOTUKESHUS 1

UppalMOHATILHBIX YHCET
4 JlecsiTuuHbIe TPUOTUKESHUS 1
UppalMOHANIBHBIX YHCET
JlelicTBUTENbHBIC YKCIIA
CpaBHeHUe JIeHCTBUTENBHBIX YHCE
CpaBHeHUE IEHCTBUTENBHBIX YHCEI 1
8 Apudmernueckuit KBaapaTHbIHN 1
KOpEHb
9 YpaBHEeHHE BHJIA X2 = a 1
10 CaoiicTBa apupmMeTnyecKux 1 bubnmnoreka [JOK
KBaJPAaTHBIX KOPHEU https://m.edso00.ru/7f42d862
11 CaoiicTBa apumeTnyecKkux 1 bubnuorexa [JOK
KBaJPaTHBIX KOPHEU https://m.edso00.ru/7f42d862
[IpeobpazoBaHme YUCTOBBIX
12 BBIpXEHHH, COIepIKaLUX 1 bubmmorexa [OK

KBaApPAaTHLIC KOPHU

https://m.edsoo.ru/7f42dd26



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26

[Ipeobpa3oBaHue YHCTOBBIX

bu6mmoreka [IOK

13 7|
BRIPDRCHIH, COMCPIRAILIX https://m.eds00.ru/7f42ded4
KBaJIpaTHBIC KOPHU
[IpeobpazoBaHre YUCTOBBIX
14 BBIPaXKECHUHU, COAEPKAIUX bubmmorexa [IOK
p » COAepARAIL https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIC KOPHU
[IpeobpazoBaHre YUCTOBBIX
15 BBIPAXKEHUI, COLEPKALIAX Bubmaorexa ITOK
P - COACpARAIL https://m.edso0o.ru/7f42e262
KBaJpaTHBIC KOPHU
16 CreneHsn C LEJIBIM ITI0Ka3aTeaeM Bubmorexa ITOK
H https://m.edsoo.ru/7f4354a4
CranmapTHas 3anuch YHCIIA.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T AIEeMEHTapHBIX YaCTHIL JI0 bu6mmoreka [IOK
KOCMUYECKHX 00BEKTOB), https://m.eds00.ru/7f436098
JUTATEITHFHOCTH TIPOIIECCOB B
OKpYKaroIeM MUpe
18 CBolicTBa CTENEHU C LIEJIBIM bubmuorexa [JOK
oKa3arejieM https://m.edsoo.ru/7f435648
19 CBoIiCTBa CTETICHH C IIEJIBIM bubnuotexa [JOK
oKa3arejieM https://m.edsoo.ru/7f435648
20 CBoliCcTBa CTEIIEHH C IIEJIBIM bubmuorexa [JOK
IIOKa3arelieM https://m.edsoo.ru/7f435648
91 CBoiicTBa CTENEHH C LIEJIBIM bubnmoreka [JOK
oKa3aTelieM https://m.edsoo.ru/7f43599a
99 CBolicTBa CTENEHH C LIEJIBIM bubnuorexa [JOK
oKa3arejieM https://m.edsoo.ru/7f435ed6
23 KBanpatuslit TpéxuneH



https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6

24

KBagpartsslii TpEXuieH

Paznoxxenne KBaJApaTHOI'O

bubmuorexa [JOK

25 TpE€XUJIeHA Ha MHOKHUTEIIH https://m.edsoo.ru/7f42fd38
26 Paznoxxenue kBagpaTHOTrO bubnmoreka [JOK
TPEXUIIEHA HA MHOXKUTEIIN https://m.edsoo.ru/7f42fd38
KonrponsHas pabora mo remam
27 "KBanparhsle kopHu. CTeneHu. bubmmorexa LIOK
KpapaTHbiii Tpexich” https://m.edso0.ru/7f42ec80
bubmuorexa [JOK
28 Aarebpaiieckas 1pode https://m.edsogru/7f430382
JlomycTuMble 3HAYEHUS
29 MIEPEMEHHBIX, BXOJISAIINX B
anredpanvecKe BbIPaKEHUs
JlomycTuMble 3HAYEHUS
30 MePEMEHHBIX, BXOJISIINX B
anredbpanvecKie BoIPaKEeHUs
31 OCHOBHOE CBOMCTBO bu6mmoreka [IOK
anredbpanvecko qpoou https://m.edso0o.ru/7f4308e6
. bubnuotexa [JOK
32 Coxpauerine apobeit https://m.edsogru/7f430a8a
. bubnuotexa [JOK
33 Coxpauerne apobeit https://m.edsogru/7f430f44
. bubnuotexa [JOK
34 Coxpamerne apobeit https://m.edsogru/7f430f44
35 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bu6mmorexa [IOK
U JeTieHUEe anreOpandecKux apooei https://m.edsoo.ru/7f43128c
36 CrnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubnmuotexa [JOK

U JISICHHE alreOpandeckux apooei

https://m.edsoo.ru/7f4315c0



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0

37 CnoxxeHue, BBIYUTAHUE, YMHOKEHUE bu6mmoreka [IOK
U JIeTIieHUE anreOpandecKux apooei https://m.eds00.ru/7f4318¢2
38 Ciio’)keHue, BBIYMTaHUE, YMHOKEHUE bu6mmoreka [IOK
U JICJICHHE alTreOpandecKux Apooeit https://m.edsoo.ru/7f431a20
[IpeoOpa3oBaHue BEIPAKEHHMIA,
39 cop e >II<)a ux anred zI/I‘IGCKI/IC bubmmorexa LIOK
AeprRatl P https://m.eds00.ru/743259c
npodu
[IpeoOpazoBaHue BEIpaXKCHUH,
40 COJIEpIKaIINX anredpandecKue bubmmorexa LOK
P p https://m.edso00.ru/7f432736
npodu
IIpeoOpa3oBaHue BEIPAKEHHMIA,
41 cop e )Ea uX anred Enqecme bubmmorexa LIOK
ACpXatl P https://m.edso0.ru/7f432736
npobu
42 KontponbHas paboTa mo teme bubnunoreka [JOK
"Anrebpanueckas 1po0p" https://m.edso0.ru/7f431d36
bu6mmorexa [IOK
43 K
BA/IPATHOC YpaBHeiHe https://m.edsoo.ru/7f42eela
44 Henonnoe kBagpatHoe ypaBHEHUE bubmmorexa [JOK
AP P https://m.edsoo.ru/7f42eela
45 Hemnonnoe kBagpaTHOE ypaBHEHHE bubmmorexa LIOK
AP P https://m.edsoo.ru/7f42eela
46 dopmysa KOpHEN KBaJpaTHOTO bubnuoreka [IOK
YpaBHEHUS https://m.edso0.ru/7f42f158
47 ®opMyita KOpHEH KBagpPaTHOIO bubnnoreka [JOK
ypaBHEHUSA https://m.edso0.ru/7f42f3f6
48 ®dopmyra KopHel KBaJpaTHOTO bubnuorexa [IOK
YpaBHEHUSA https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubnuorexa [IOK



https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4

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

bubmuorexa [JOK
>0 Teopema Brtera hittps://m.eds00.ru/7f430076
51 Pemenue ypaBHeHUH, CBOAAIUXCS K bu6mumorexa [IOK
KBaJIpaTHbIM https://m.edsoo.ru/7f43c542
59 Pemenne ypaBHeHUH, CBOASIIMAXCS K bubnuoreka [IOK
KBaJIpaTHbIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreiimme qpobHO- bubnuorexa [JOK
paluMoHalIbHbIE YPABHEHUS https://m.edsoo.ru/7f4328c6
[Ipocreiimue qpobHO- bubnnorexa [HOK
o4
palMOHAIbHBIE YPABHEHUS https://m.edsoo.ru/7f432b6e
Perienne TeKCTOBBIX 3a7a4y C bubmuorexa [JOK
55 .
ITIOMOILBIO KBA/IPATHBIX YPABHEHUHN https://m.edsoo.ru/7f42f75c
56 Pemenune TekcToBBIX 3a1a4 C bu6mmoreka [IOK
MOMOILIBIO KBaIPATHBIX YPABHEHUMN https://m.edsoo.ru/7f42f8f6
57 KonTponbhas pabota no teme bubnnoreka [JOK
"KBanpaTHble ypaBHeHuUs" https://m.edso00.ru/7f4301f2
JInHeliHOE ypaBHEHME C IBYMs
58 MIEPEMEHHBIMHU, €ro rpaduK,
MIpUMEpPHI pEelIeHNs YpaBHEHUH B
LENBIX YUCIIaX
JInHeliHOE ypaBHEHME C IBYMs
59 NEePEMEHHBIMH, €r0 rpauk,
MIpUMEpHI pelIeHNs YpaBHEHUN B
LEBIX YUCITaxX
JInHeliHOe ypaBHEHHE C IBYMs
60 MEPEMEHHBIMH, €r0 rpauk,

MIPUMEPHI pellIeHUs] YpaBHEHUH B



https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

61

OCJIbIX YUCiax

Pemenue cucrem AByX JIMHEHHBIX
yYpaBHEHUH ¢ JBYMS IEPEMEHHBIMHU

62

Pemenne cucreM nByX JIMHEWHBIX
YPAaBHEHUH C JBYMS IIEPEMEHHBIMU

63

64

65

Pemenne cucreM IByX JIMHEHHBIX
YPaBHEHUH C JBYMS IIEPEMEHHBIMU

[Tpumeps! pemeHus cucTem
HEJIMHENUHBIX YPABHEHUH C ABYMS
NIEPEMEHHBIMU

[Ipumepsl penieHus cucremM
HEJIMHENUHBIX YPABHEHUH C ABYMs
IIEPEMEHHBIMU

66

I'paduueckas mHTEpIIpETAIIS
YpaBHEHUSI C ABYMs IEPEMEHHBIMU U
CUCTEM JIMHEMHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU

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

67

I'padnueckas uaTEpHIpeTaLIns
YpaBHEHHUSI C ABYMs IEPEMEHHBIMU U
CUCTEM JIMHEMHBIX YPABHEHUH C
JBYMsI IEpEMEHHBIMU

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

68

69

Pemrenne TeKCTOBBIX 3a7a4 C
ITIOMOIIBIO CUCTEM YPAaBHEHUI
Pelrenne TeKCTOBBIX 3a1a4 ¢
IIOMOILBIO CUCTEM YPAaBHEHUI

70

Pemrenne TeEKCTOBBIX 3a7a4 C
ITIOMOILIBIO CUCTEM YPAaBHEHUI

71

YucaoBsie HCPAaBCHCTBA U UX



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

CBOMCTBA

YucaoBwie HCpaBCHCTBA U UX

72 .
CBOICTBa
73 HepaBeHCTBO ¢ 0/1HOI MTepeMeHHOI
74 JIuHeiiHbIe HEPABEHCTBA C OJHOM bubnunoreka [HOK
IIEPEMEHHOM U UX pELICHUE https://m.edso00.ru/7f42c692
JIuneliHble HEpAaBEHCTBA C OJJHOM bubnmoreka [JOK
75 .
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42c840
76 JInHeliHbIE HEPABEHCTBA C OTHOU
IIEPEMEHHOM U UX pELICHUE
77 Cucrembl TMHEHHBIX HEPABEHCTB C bubnnoreka [JOK
OJIHOM MEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f42cb88
78 CucremMpl TMHEVHBIX HEPABEHCTB C bubnnorexa [HOK
OJIHOM MEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f42cd2c
79 Cucrembl TMHEHHBIX HEPABEHCTB C
OJIHOM NIEPEMEHHOM U UX PELICHHE
N3o6paxeHune perieHus TMHEHHOTo
80 HEpPaBEHCTBA U UX CUCTEM Ha bubmorexa HOK
p . . https://m.edsoo.ru/7f42c9e4
YUCJIOBOU TIPSIMOI
N3o06paxxeHune perieHus TMHEHHOTo
81 HEpPaBEHCTBA U UX CUCTEM Ha bubmorexa HOK
p . . https://m.edsoo.ru/7f42c9e4
YUCJIOBOU MPSAMOI
Kontponbnas paboTa mo temam
82 "HepasenctBa. Cuctembl
ypaBHeHUi"
bubnnorexa [JOK
83 [TonsiTre QyHKIIMN o

https://m.edsoo0.ru/7f433c12



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12

OO6nacTh ornpeneneHuss © MHOXKECTBO

bu6mmoreka [IOK

84 3HaYeHUH PYHKUIUU https://m.edso0o.ru/7f433d84

85 Crnioco0bl 3a1anust GyHKITUN

86 I'padux GpyHKIIU

87 CaoiicTBa GyHKIIUH, UX
oroOpakeHHe Ha rpaduke

88 UreHue 1 NOCTpOCHHE TPAPHKOB
byHKIUH

89 [Tpumeps! rpadukoB GyHKINH,

OTPaYKAIOIINX PeaTbHBIE MPOLIECCHI
@OyHKIUH, OMKUCHIBAIONIUE MIPSIMYIO U

90 06};;Tiy}(; nponopun(?ll{aﬂprHe ’ bubmorexa HOK
SABHCHMOCTH, X IpadHKH https://m.edsoo.ru/7f434bbc

91 I'unep6ona

bubnnorexa [HOK

92 Tunepoona https://m.edsogru/7f4343e2

% Tpagmpymauny = ipsimetsoosuntessr?
Oy Yy =X2, Yy = X3, y = VX, y =

94 |x|};,I:p:(pH:/ecxo:;)eme’HZIe ’ bubnuorexa LIOK

. . https://m.edso0.ru/7f434d38
ypaBHEHUH U CHCTEM ypaBHEHUN
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
METOJ0B KypCOB 7 U 8 KJIacCOB,

95 o0o01IeHue 3HaHNH / bubmorexa HOK
Beepoccuiickas poBepotmas https://m.edsoo.ru/7f4371aa
pabota

96 Wrorosas xoHTposIbHAs paboTa / bubnnorexa [JOK

Bcepoccuiickas npoBepouHas

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



https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4

pabora
IToBTOpEHKHE OCHOBHBIX MOHATUN U
METOJIOB KypCOB 7 U 8 KJIaCCOB,
00001IeHHE 3HAHUI . AllreOpandecKue

97-99
BBIPa’XCHHA: BBIPAXKCHUA C
NIEPEMEHHBIMU
[ToBTOpEHHE OCHOBHBIX MOHATHIA U
METOJIOB KypcoB 7 U 8 KJIacCoB,
100- 00001IeHNe 3HAHUI: YpaBHEeHHs U bubnnorexa [JOK
104 CHCTEMbI YPaBHCHUI: JIMHEHHBIC https://m.edsoo.ru/7f43736¢
YpaBHCHUA
[ToBTOpEHUE OCHOBHBIX MOHITUN U
105.107  METOOB KypCOB 7 u 8 KI1accos, bubnuorexa [JOK
00001IeHIE 3HAHMI: OYHKINH: https://m.edso00.ru/7f437510
KOOPJIMHATHI U TpaduKH.
[ToBTOpEHNE OCHOBHBIX MOHITHN U
108- METOJIOB KypCOB 7 U 8 KJIaCCOB, bubmmoreka [JOK
110 0000I1IeHHE 3HAHNI: CTENEHD ¢ https://m.edso00.ru/7f4376b4
HaTypaJbHBIM IIOKAa3aTCJIEM
[ToBTOpEHNE OCHOBHBIX MOHITUHN H
METOJIOB KYpCOB 7 U 8 KJIaCCOB
111- oo AOB KYPEOB - o ’ Bub6nuorexa [IOK
112 OOODIIEHIE SHAHHH. AITEhpantccue https://m.eds00.ru/7f436b88
BBIPaXXCHHA: MHOT'OYJICHBI
[ToBTOpEHNE OCHOBHBIX MOHATHIA U
113- METOJO0B KypcOB 7 U 8 KJIacCOB bubmmorexa [JOK
115 AOB KYP ’ https://m.edsoo.ru/7f437858

000011IeHHE 3HAHUI: AllreOpandyecKue



https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

116-
118

BBIpaKeHUsI: HOPMYJIBI COKPAIIEHHOTO
YMHOXKEHUS

IToBTOpEHKE OCHOBHBIX MOHATUN U
METOJIOB KypCOB 7 U 8 KJIaCCOB,
0000111eHre 3HaHNN: Yncna u
BBIYUCJICHUA.

YpaBHeHuA un.
YpaBHeHUA n
HepaBeHCTBa.
Cucrtemol
YpaBHEHUM
YpaBHeHUA n
HepaBeHCTBa.
HepaBseHcTBa

119-
121

122-
123

[ToBTOpEHNE OCHOBHBIX MMOHATHH U
METOJIOB KypcoB 7 U 8 KJIacCoB,
000011eHre 3HaHui: Ksagparaeie
KOpHH

IToBTOpEHNE OCHOBHBIX OHATHI U
METOIOB KYpCOB 7 M 8 KIIacCOB,
0000111eHMe 3HaHM: CTerneHs ¢

IICJIBIM ITOKA3aTCJIEM

124-
125

[ToBTOpEHNE OCHOBHBIX MOHATHI U
METOJIOB KypCOB 7 U 8 KJIacCOB,
00001IeHNEe 3HAHUH: AnreOpandecKue
BBIPAYKCHUSL.

126-
127

128-

[ToBTOpEHKE OCHOBHBIX MOHATUN U
METOJIOB KypCOB 7 U 8 KJIACCOB,
000011eHre 3HaHu: KBaaparHbiii
TpéxuiieH

HOBTOpCHI/IC OCHOBHBIX IIOHSATHH U




129 METO/IOB KypCOB 7 U 8 KJIacCOB,
000011eHNe 3HaHui: KBaaparaeie
ypaBHEHHS

IToBTOpEHNE OCHOBHBIX OHATHI U

130-
133 METOJIOB KypCOB 7 U 8 KJIaCCOB, 4
00001IIeHNE 3HAHMI: HEPaBEHCTBA
134 [ToBTOpEHNE OCHOBHBIX IMOHSATHH U
METOJIOB KypCOB 7 U 8 KIIaCCOB, 3
136 o
000011IeHre 3HAHUI
OBILIEE KOJIMYECTBO YACOB I10 136

[NPOT'PAMME




9 KJIACC

Ne
n/n

Tema ypoka

PaHI/IOHaHBHBIe quciia,
HppalOHAJIbHBIC YKCJIa, KOHCYHBIC U
OECKOHEUHBIE JCCATUYHBIC I[pO6I/I

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jara
U3y4YeHUS

DJIEeKTPOHHbBIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

MHokecTBO NEHCTBUTECILHBIX UHCEI;
JIEUCTBUTCIBLHBIC YHClIa KaK
OCCKOHEYHBIC ECATUYHBIC IPOOH

B3auMHO 0HO3HaYHOE COOTBETCTBUE
MEXy MHOXXECTBOM JECHCTBUTEIbHBIX
4YUCel U MHOKECTBOM TOYEK
KOOPJIMHATHOU IIPSAMOM

CpaBHEHME NEUCTBUTENBHBIX YHCEIL,
apudMeTHIeCKHe IEUCTBHUS C
JIEHCTBUTEIIbHBIMU YUCIIAMH
[TpubmmkE€HHOE 3HAUCHNE BEIUYUHBI,
TOYHOCTH MPUOINKEHUS

OxpyrieHue yucen

Oxpyrienue yncen

[Ipukunka u onieHKa pe3yJIbTaTOB
BBIYHUCJIIEHUN

10

[Ipukuaka v OLIeHKA pe3yJbTaTOB
BBIYUCIICHUN

JIuneiinoe ypaBHeHue. Pemenue

bu6mmorex [IOK




YpaBHEHUH, CBOJIAILIMNXCS K JTUHEUHBIM

JIuneitnoe ypaBHenue. Pemenue

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

11
ypaBHEHUH, CBOJAIIMXCS K TUHEUHBIM
KBagparnoe ypaBHenue. Pemenue
b K
12 YpaBHEHUH, CBOASAIINXCS K ubsmorexa LO
https://m.edso00.ru/7f43c542
KBaJIpaTHbIM
KBagparnoe ypaBHenue. Pemenue
bub6 e OK
13 YpaBHEHUH, CBOIALIUXCA K nonorexa L
https://m.edso00.ru/7f43c542
KBaJIpaTHBIM
bub6 K
14 bukBapaTHble ypaBHEHUS nonorexa LO
https://m.edso00.ru/7f43c3d0
b K
15 bukBapaTHble ypaBHEHUS nomorexa 11O
https://m.eds00.ru/7f43c3d0
[Ipumepsl perieHuss ypaBHEHUN
16 TpeTbel U 4eTBEPTON CTEIIEHEN
pa3oKeHuEeM Ha MHOXKUTEIH
IIpumepsl pelieHns: ypaBHEHUI
17 TPEThEN U YETBEPTOM CTENEHEN
pa3o’KeHUEM Ha MHOXKUTEIH
18 Pemienne npo6GHO-paIiOHATBHBIX bubnuoreka [IOK
YpaBHEHUU https://m.eds00.ru/7f43c9b6
19 Pemenne npoOGHO-paliMoHaIbHBIX bubnnoreka [JOK
yYpaBHEHUU https://m.edso00.ru/7f43c9b6
20 Pemenye TeKCTOBBIX 3a1a4
anreOpanvdecKuM MeTO0M
21 Pemenne TekcTOBBIX 3a1a4
anreOpanyeckKuM METOJI0M
22 Pemenne TekCcTOBBIX 3amay



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

anreOpandeckuM METOI0M

KonTponbhas pabota no teme

23 " . o
VYpaBHeHMsI ¢ OJHON IIEpEMEHHOM
24 VYpaBHeHUE ¢ IBYMSI IEPEMEHHBIMHU U bubnmoreka [JOK
ero rpaduk https://m.edso0o.ru/7f43d0b4
o5 YpaBHeHuUE € IByMS IEPEMEHHBIMU U bubnnoreka [HOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema 1ByX JIMHEHHBIX ypaBHEHUI
C IByMsI IEPEMEHHBIMU U €€ pelleHue
97 Cucrema 1ByX JJUHEHHBIX YpaBHEHUM
C IByMsl IEPEMEHHBIMU U €€ pelIeHue
28 Cucrema 1ByX JMHEHHBIX YPABHEHUM
C IByMsl IEPEMEHHBIMU U €€ pelIeHue
29 Cucrema 1ByX JMHEHHBIX YPABHEHUM
C IByMsI IEPEMEHHBIMU U €€ pelleHue
Pemenne cucrem aB aBHCHUIA,
30 OJTHO U3 KOTOPBIX nn}l;xe;goe, a ipyroe bubmorexa [JOK
. https://m.edsoo.ru/7f43d23a
— BTOPOH CTENEHU
Pemenne cucrem aB aBHCHHUIA,
31 OJIHO U3 KOTOPBIX nn}l;xe;goe, a ipyroe bubmorexa HOK
. https://m.edsoo.ru/7f43d55a
— BTOPOH CTENEHU
Pemenue cucrem 1ByX ypaBHEHMI,
32 OJIHO U3 KOTOPBIX JIMHEMHOE, a APyroe
— BTOpPOM CTENEHU
Pemenue cucrem 1ByX ypaBHEHMI,
33 OJIHO U3 KOTOPBIX JIMHEMHOE, a APyroe
— BTOpPOH CTENIEHU
34 ['padmyeckas uHTEpHIpETALIUS



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

CHUCTEMBI YPAaBHEHUM C IByMs
IIEPEMEHHBIMU

Penrenne TekCTOBBIX 3aJa4

35
anreOpanvdecKuM criocooom
36 Peuienne TeKCTOBBIX 3a/1a4
anreOpanvdecKuM criocooom
37 KonTtponpHast pabora o Teme
"CucreMsl ypaBHEHUH"
38 qI/ICj'IOBBIe HEPAaBEHCTBA U UX
CBOICTBa
39 YucnoBsle HEPABEHCTBA U UX bubnnorexa [HOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JInHeiiHbIe HEPaBEHCTBA C OAHOMN bubnnoreka [JOK
IIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f43af08
41 JIvHeiHbIe HEpaBEHCTBA C OHOM bubnnoreka [JOK
MIEPEMEHHOM U UX PEILECHUE https://m.edsoo.ru/7f43af08
42 JIvHeiHbIe HEpaBEHCTBA C OAHOM bubnuotexa [JOK
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CI/ICT?MBI nHHeﬁHij HEPABEHCTB C
OJIHOI TepeMEHHOMN U UX PELICHHUE
44 CI/ICT(EMH J'II/IHCfIHLfX HEPABEHCTB C
OJIHOH NEPEMEHHOMN U UX PELICHUE
45 CucTembl TMHENHBIX HEPABEHCTB C
OJIHOH NEPEMEHHOMN U MX PELIECHUE
46 KBanparHble HepaBeHCTBA U HX bubnuoreka [IOK
pelenue https://m.edso0.ru/7f43b098
47 KBanpaTHble HEpaBEHCTBA U UX bubnuorexa [IOK



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098

pelieHue

KBa,I[paTHBIC HEPpaBCHCTBA U UX

https://m.edsoo.ru/7f43b21e
bubmuorexa [JOK

48 pelieHue https://m.edsoo.ru/7f43b5a2
49 KBanparHsie HepaBeHCTBA U UX
pelieHne
50 KBanparHsie HepaBeHCTBA U UX
pelieHne
['paduueckas uHTEpIIpETALUSL
51 ngg)BeHCTB u CI/ICT:MI;-IepEII-IBeHCTB c bubmorexa LHOK
https://m.edso0.ru/7f43b098
JBYMs IIEpEMEHHBIMU
I'paduueckas unTeprperanus
52 HEPaBEHCTB U CHCTEM HEPABEHCTB C
JBYMs IIEpEMEHHBIMU
53 KonTtponpsHast pabora o Teme
"HepaBenctpa"
54 KBanpatuunas QyHkius, e€ rpaduk u bubnuoreka [IOK
CBOMCTBA https://m.eds00.ru/7f4396¢6
55 KBanpatnunas QpyHkius, e€ rpaduk u bubnnoreka [JOK
CBOMCTBA https://m.edso00.ru/7f439842
56 KBanpatuunas ¢pynkuus, e€ rpaduk u bubnuoreka [IOK
CBOMCTBA https://m.edso0.ru/7f4399b4
57 [Tapabona, KOOpAUHATHI BEPILINHBI bubnuoreka [IOK
napaboIIbl, 0Cb CHMMETPHUH 11apadoJIbl https://m.edsoo0.ru/7f439eb4
58 [Tapabona, KOOpAUHATHI BEpPIIUHEI bubanorexka [JOK
napaboIIbl, 0Cb CHMMETPHH 11apadoIbl https://m.edsoo.ru/7f43a03a
59 [TapaGosna, KOOpPAMHATHI BEPIIMHbI bubnuorexa [IOK

napadoIIbl, 0Cb CHMMETPHUH 11apadoIbl

https://m.edsoo.ru/7f43alac



https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac

[Tapabosna, KOOpAMHATHI BEPIIUHBI bubnnoreka [HOK
60
napaboJibl, 0Ch CHMMETPHUH MapadoIIbl https://m.edsoo.ru/7f43a31e
61 [Tapa6oma, KOOpAUHATHI BEPITUHBI bubnunoreka [HOK
napaboJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edso0.ru/7f43a526
62 [TapaOousa, KOOpAMHATHI BEPLUIMHBI
napadoIIbl, 0Cb CHMMETPHUH 11apadoJIbl
63 I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
64 I'paduku pynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
65 I'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 I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
68 I'paduxm ynkumii: y = kx, y=kx +
b, y=k/x, y=x3, y=vX, y=[X|
69 KonTponbHas padbora no teme bubnuoreka [IOK
"@yHkun" https://m.edsoo.ru/7f43ab84
70 [TonsiTre yncmoBoOM bu6mmoreka [IOK
HOCJIeN0BaTEIILHOCTH https://m.edsoo.ru/7f43e6c6
3agaHue MoCiIeq0BaTEIbHOCTH
71 pPEKyppeHTHOH hopMyIoil 1 bubmorexa HOK
. https://m.edsoo.ru/7f43ebda
dopmynoii N-ro uieHa
79 ApudmeTrnueckasi 1 reoMeTpuyecKas bubnuorexa [IOK

pOrpecCcuu

https://m.edsoo.ru/7f43ed7e



https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e

73

74

75

76

77

Apudmernueckas 1 reoMeTpUIecKas
POTpecCuu

®opmyinsl N-TO YieHa
apupMeTUIECKON U TEOMETPUUECKON
IIPOrPECCUM, CYMMBI IIEPBBIX N
YIEHOB

®opmyibl N-TO YiieHa
apuQMeTUYECKO U reOMeTPUUECKOI
IIPOrPECCUil, CYMMBI MEPBBIX N
YIEHOB

®opmynsl N-TO YieHa
apuQMeTUYECKON U reOMeTPUUECKOI
IIPOrPECCUil, CYMMBI MEPBBIX N
YJICHOB

®opmyiibl N-To 4iieHa
apu(MeTHUECKON U TreOMeTPUIECKON
IIPOrPECCUil, CyMMBI IIEPBBIX N
YWIEHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f3b4

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f58a

bubmuorexa [JOK
https://m.edsoo.ru/7f43ef2c

bu6mmorexa [IOK
https://m.edsoo.ru/7f43f0c6

bu6mmorexa [IOK
https://m.edsoo.ru/7f43f72e

78

®opMyIsl N-TO YiIeHa
apu(MeTHUECKONH U TeOMeTPUIECKON
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

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

79

N3obpaxeHue 4wieHOB
apupMeTUIECKON U TEOMETPUUECKON
MpOrpeccuii TouKamu Ha
KOOPJAMHATHOM MJIOCKOCTH

80

N3o0pakeHne 4IeHOB
apuMeTUIECKON U TEOMETPUUECKON



https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0

81

82

83

84

85-87

88-91

MPOTPECCUI TOUKaMH Ha
KOOPAMHATHOW INIOCKOCTH

JIMHEeNHBI U YKCIOHEHIINATbHBIN
pocT

CrnoxHbIC IIPOLCHTEL

CrnoxHbIC IIPOLCHTEL

KoHTpoinbHas pabora 1o Teme
"YycoBbIe OCIEA0BATEIbHOCTH"

[ToBTOpeHnue, 0600IICHNE U
cHcTeMaTH3amus 3HaHuH. 3a1nch,
CpaBHEHHUE, ACHCTBUS C
IENCTBUTEIbHBIMH YUCIAMH,
YUCIIOBas IpsiMast

[ToBTOpenue, o6obIIEHNE 1

CHCTEeMaTHU3allus 3HAaHUH. HpOLIeHTLI,

OTHOIICHUS, IPOIIOPIHUN

bubmuorexa [JOK
https://m.edsoo.ru/7f43fe0e

bu6mmoreka [IOK
https://m.edsoo.ru/7f4401a6

bubmuorexa [JOK
https://m.edsoo.ru/7f440418

92-93

[ToBTOpenue, o6obIIeHNE 1
cHUCTeMaTU3alus 3HaHH.

OkpyriieHue, MpuoIMKeHre, OlleHKa

94-98

99-100

[ToBTOpenue, o6obIIeHNE 1
cucTeMaru3anusa 3Hannui. Pemenme
TEKCTOBBIX 33J1a4 apu(PMETHICCKUM
crocooom

[ToBTOpeHnue, 0600IIeHNE U
crucTemMaTu3anus 3HaHuil. Pemenue
TEKCTOBBIX 33J71a4 apUPMETHICCKAM

bu6nmoreka [IOK
https://m.edsoo.ru/7f443b12

bu6nmoreka [JOK
https://m.edsoo.ru/7f443cd4



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4

CII0CO00OM

[ToBTOpEeHME, 0600IICHUE U

101- cucTeMarusanys 3HaHui. Pemenne bu6mmoreka [IOK

102 TEKCTOBBIX 33]1a4 apU(PMETHUECCKUM https://m.edsoo.ru/7f443fea
CII0COO0M
[ToBTOpEeHME, 0600IICHUE U

103- CHUCTEMaTH3aIus 3HAHHUH. bubnmoreka [JOK

105 [Tpeobpa3zoBanue anredpandeckux https://m.edsoo.ru/7f4441ca
BBIPAXCHH, JOMYCTUMbIE 3HAYCHUS
IToBTOpEHME, 0000IICHUE 1

107- CHUCTEMaTH3alMsI 3HAaHUH. bu6mmorexa [IOK

108 [Tpeobpa3zoBanue anredpandeckux https://m.eds00.ru/7f444364
BBIPAXCHH, JOMYCTUMbIE 3HAYCHUS
[ToBTOpeHue, 0600IICHNE U

109- cHUCTEMaTH3alMsI 3HAHUH. bu6mmorexa [IOK

110 [Tpeobpa3zoBanue anredpandeckux https://m.edsoo0.ru/7f4446f2
BBIPAXEHHH, TOMYCTUMbIE 3HAYCHHUSI
[ToBTOpenue, o6o0IIEHNE 1

111- CHUCTEMaTH3aIlUs 3HAHUH. bubnuotexa [JOK

112 [Tpeobpa3zoBanue anredpandeckux https://m.edsoo.ru/7f444a94
BBIPAXEHH, TOMYCTUMbIE 3HAYCHUS
[ToBTOpenue, o6odIIeHNE 1

113- cucremaTusanus 3HaHuil. OyHKIuu: bubnuotexa [JOK

115 MIOCTPOEHNE, CBOMCTBA N3yYEHHBIX https://m.edsoo0.ru/7f444c56
byHKIII
[ToBTOpenwue, 0600IIEHNE U

116- cuctemaTusanus 3HaHuil. OyHKuu: bubnnorexa [IOK

117 https://m.edsoo.ru/7f444f44

IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX



https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44

byHKIII
[ToBTOpEeHME, 0600IICHUE U

118- cucremaTusanus 3Hanuil. OyHkuuu: 5 bu6mmoreka [IOK

119 MIOCTPOEHNE, CBOMCTBA N3yYEHHBIX https://m.edsoo.ru/7f44516a
byHKIII
[ToBTOpEeHME, 0600IICHUE U

120- cucrtemaTtusanus 3Hanuil. OyHkuuu: 5 bubmuorexa [JOK

121 MOCTPOEHNE, CBOMCTBA N3yYEHHBIX https://m.eds00.ru/7f4452e6
byHKIMi
IToBTOpEHME, 0000IICHUE 1

122- CHUCTEMaTH3alMsI 3HAaHUH. 3 bu6mmorexa [IOK

124 ['padmyeckoe penieHue ypaBHEHHUH U https://m.edso00.ru/7f445516
HX CUCTEM
[ToBTOpeHue, 0600IICHNE U

125- cHUCTEMaTH3alMsI 3HAHUH. 3

127 I'paduueckoe perieHne ypaBHeHUH U
HX CUCTEM

128 Wrorosas koHTposibHasA paboTa 1

129- O06o0011eHre U cUCcTeMaTH3alus 8

136 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME



https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBePsIEMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111ero 06pa3oBaHuA
pe3yJabTara
1 Yucna 1 BIYUCICHUS
11 BeimonHATh,  coueTas  yCTHBIE W THCBMEHHBIE  MPHEMBI,
' apupMeTHUecKue JeCcTBUS C pallMOHAIbHBIMU YUCIAMU
HaxoauTe ~ 3HaueHUs  YMCIOBBIX  BBIPAXKEHUH,  IPUMEHATH
1.2 pa3HooOpa3HbIe CIIOCOOBI M MPUEMBI BEIYUCIICHHS 3HAYCHUN JAPOOHBIX
BBIPQ)XEHUI, coJlepKalluX OOBIKHOBEHHBIE U JECITUYHbIE IpOOU
[lepexogute OT omHOW (QOpPMBI 3amWcH 4YHCEN K  JAPYroi
13 (mpeoOpa3oBbIBaTh  JAECATUYHYIO  JApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECSITHYHYIO, B YacCTHOCTH, B OECKOHEUHYIO
JECSITUUHYIO IPOOB)
14 CpaBHMBATH M YIOPSIOYMBATh pallMOHAJIbHBIE YUCIIA
1.5 OxpyrmsTh uncia
BBINONHATE NPUKHUIKY U OLIGHKY pe3ysibTaTa BBIYMCICHUH, OILEHKY
1.6 3HAQYEHWM YMCIIOBBIX BBIPDAKECHMI. DBBINONHATE  JIEHCTBUSA €O
CTETIEHSIMH C HaTypaJbHBIMU MOKa3aTesIMU
17 [IpuMeHsATh NpPHU3HAKM JAEIMMOCTH, pa3jOkKEHHEe Ha MHOXUTENIN
' HaATYpaJbHBIX YHCEI
Pemate  mpakTHUKO-OPUEHTHPOBAHHBIE  3a/lauM,  CBSI3aHHbIE  C
OTHOIIICHHEM BEJINYWH, MIPOTIOPIIMOHATIBHOCTHIO BEJIMYHH,
1.8 MPOLEHTaMH, HWHTEPIPETHPOBATh PpE3yAbTaThl pELICHUs 3a7ad ¢
y4€TOM OTpaHHUYCHHIA, CBS3aHHBIX CO CBOWCTBAMH PacCcMaTpPHUBACMBIX
00BEKTOB
2 Anrebpanueckue BbIpaKeHUs
21 Hcnonb3oBath anreOpanvyeckyr0 TEPMUHOJOTHIO U CHMBOJIHKY,

MPUMEHSTH €€ B MPOIIECCe OCBOSHHSI YUEOHOTO MaTepraa




Haxomuth 3HaueHuss OYKBEHHBIX BBIPAKEHUH TMpPH  3aJaHHBIX

22 3HAYCHUSAX NTEPEMEHHBIX
23 BbimonHATe TpeoOpa3oBaHMsl LEJNOTO BBIPAXKEHHUS B MHOTOWICH
' MIPUBEJACHUEM MOJI0OHBIX CIaraeMbIX, pAaCKpPhITHEM CKOOOK
BbINONHATE yMHOKEHHE OJHOYJICHA HA MHOTOYICH U MHOTOYJIEHA Ha
24 MHOTOYJIEH, NPUMEHATh (OpMysbl KBaJpaTa CyMMbl W KBajpaTa
pasHoCTH
OcymecTBIATh Pa3yioKeHUE MHOTOYJICHOB HA MHOXKUTEINN C TIOMOIIBIO
2.5 BBIHECEHHMSI 32 CKOOKHU 0OIEro MHOXHUTENS, TPYINITUPOBKH ClIaraeMsiXx,
npUMeHEHHs (HOPMYIT COKPAIEHHOTO YMHOKECHUS
26 [TpumensTh peoOpa3oBaHKsi MHOTOWICHOB JJISl PEUICHUS Pa3IMYHBIX
' 3a/1a4 U3 MaTeMaTUKH, CMEXHBIX MPEJAMETOB, 3 peaTbHON MPAKTHKU
x Hcnonb30BaTh CBOWCTBA CTEMEHEW C HATypajlbHBIMU IOKa3aTeIsIMHU
' TUTSL TPE0OPa30BAHUSI BRIPAKESHUH
3 VYpaBHEHUS U HEpaBEHCTBA
Pemarp nuHelHbIE ypaBHEHHS C OJHOM TMEPEMEHHOW, MNPUMEHSSI
3.1 MpaBHjIa TEepexo/ia OT UCXOAHOTO YPaBHEHUSI K PAaBHOCHIIBHOMY €MY.
IIpoBepsATs, SIBIISETCS JIU YUCIO KOPHEM YPaBHEHUS
35 [IpumensaTs rpaduueckue MeETOAbl MPU PELICHUH JIMHEHHBIX
' YPAaBHEHUH U UX CUCTEM
33 [TonGupaTh mpuUMeEpHI Tap YUCE, SBISIOMUXCS PEHICHUEM JTMHEHHOTO
' YpaBHEHHUS C IByMsI IE€PEMEHHBIMU
CtpouTth B KOOpAMHATHOM TIOCKOCTH IrpaduK JTMHEHHOTO YpaBHEHUS C
3.4 IBYMsI TIEPEMEHHBIMH; MOJIB3YSICh TPAQHUKOM, MPHUBOAHUTH TMPHUMEPHI
peleHys ypaBHEHUS
35 Pemrate cucteMbl IBYX JTMHEHHBIX YPaBHEHUH C ABYMS IIEpEMEHHBIMH,
' B TOM 4ucCIIe rpaduyecKku
CocTaBisiTh W pemarh JUHEWHOE YPaBHEHHE WM CUCTEMY JTMHEHHBIX
3.6 YpaBHEHHH 110 yCIOBHUIO 3a/1a4i, HHTEPIPETHPOBATH B COOTBETCTBHH C
KOHTEKCTOM 3a/1a4i TOJTy4YEeHHBIN pe3ysbTaT
4 Koopaunats! u rpadpuku. @yHKuuu
N300pakaTh Ha KOOPAMHATHOM MNpPSIMOH TOYKH, COOTBETCTBYIOIIHE
4.1 3aJJaHHBIM KOOpJMHATaM, JIy4Hl, OTPE3KH, WHTEPBAJIbI, 3alHCHIBATH

YHUCJIOBBIC ITPOMCIKYTKH HA anre6panqec1<0M SA3BIKC




OTtMeyaTh B KOOpHHHaTHOfI INIOCKOCTH TOYKH IIO0 3aJaHHBIM

4.2
KOOpJAuHATam
43 Crpouts rpaduku muHeHHbIX QyHKIUA. CTpouTh Tpapuk QyHKIUH Y
| = [x]
OnwuceiBaTh C MOMOIIBIO (PYHKIUH HM3BECTHBIC 3aBHCHUMOCTU MEXIY
4.4 BEIMYMHAMU: CKOPOCTb, BpPEMs, PpACCTOSHHUE, LEHY, KOJUYECTBO,
CTOMMOCTb, TPOU3BOIUTENLHOCTD, BpeMsl, 00BEM pabOThI
4.5 HaxoauTe 3HaueHmne QyHKIMH 110 3HAYCHUIO € apryMeHTa
[lonumats rpaduyeckuwii cnoco® TPEACTABICHUS U aHAIM3A
4.6 nHpopManuK, H3BJICKATh M HMHTEPIPETUPOBATh HHOOpPMAIUIO W3
rpauKOB peasIbHbIX MTPOLIECCOB U 3aBUCUMOCTEN
8 KUIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NPOBepPsIeMOro .
00pa3oBaTeJLHOI MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJabTara
1 Yucna u BBIYMCICHUS
Hcnonp3oBaTh  HayaJlbHble  NPEACTABICHHS O  MHOXECTBE
11 JEUCTBUTENLHBIX YHCEN ISl CPAaBHEHHS, OKPYTJICHHSI M BBIYMCICHHA,
' n300pakaTh [JEHCTBUTENBHBIE YHCIIA TOYKAMU Ha KOOPJMHATHOU
psAIMOM
[IpumeHsTh MOHATHE  aPU(PMETUYECKOTO  KBAJAPATHOTO  KOPHSA,
12 HaXOJWUTh KBaJpaTHbIE KOPHHU, HCIONB3YsI TPH HEO0OXOAMMOCTH
' KaJIbKYJISTOP, BBIIOJIHATH MPeo0Opa3oBaHMs BhIPAKEHUH, coaepKalux
KBaJpaTHbIE KOPHH, UCTIOJIb3Ys CBOWCTBA KOPHEN
13 Wcnonp3oBarh 3amucu OONBIIMX W MalbIX YHCET C IOMOIIBIO
' JeCATUYHBIX ApoOeil u creneneit yncna 10
2 Anrebpanueckue BbIpaKeHUs
[IpuMeHATh MOHATHE CTENEHH C LENbIM I0Ka3aTeleM, BBINOIHATh
2.1 MpeoOpa3oBaHUs BBIPAXKEHUH, COAEPXKALIUX CTENeHH C IIeJIbIM
nokaszaresem
25 BBIMONHATE ~ TOXKIECTBEHHbIE  MPeoOpa3oBaHUs  PALMOHAIBHBIX

BBIPQKCHHII HA OCHOBE TMpAaBUJI JACHCTBHI HAJ MHOTOYJICHAMH U




anre0panvdecKuMu Ipo0sMu

2.3

PaCKJ'Ia,I[bIBaTB KBa,I[paTHBIﬁ TpéXLIJ'IeH Ha MHOKHTCIIN

2.4

[TpumensTh mpeoOpa3oBaHUsl BBIPAKEHHUN ISl PEIICHHUS pa3IMYHBIX

3a1a4 U3 MaTEMaTuKH, CMEXHBIX ITPEAMETOB, U3 peaﬂbHOﬁ IIPpaKTUKH

YpaBHEeHUs U HEPABEHCTBA

3.1

PemraTe J'II/IHCI‘/'IHBIG, KBaJApaTHbIC YpPaBHCHHUA W pPaAlUOHAJIBHBIC
YpaBHCHU:, CBOAAIIHUECA K HUM, CUCTCMbI ABYX ypaBHeHI/Iﬁ C ABYMA

INEPpEMEHHBIMU

3.2

3.3

[IpoBoauTh mpocCTEHIINE MCCIEIOBAHUS YPAaBHEHUHM U CUCTEM
ypaBHEHHM, B TOM 4YHCI€ C TPUMEHEHHEM TpaHuuecKux
Mpe/ICTaBlICHU (yCTaHaBIMBaTh, UMEET JIM ypaBHEHUE WIH CHUCTEMa

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

[lepexomuth OT cIOBeCHOH  (QOpPMYIHpPOBKM  3amadu K e
anredpanvyeckoil MOJIENH C TMOMOIIBIO COCTABIICHUS YpPaBHEHHS WIIU
CHUCTEMBI ypaBHeHI/If/'I, HHTCPIPECTUPOBATH B COOTBECTCTBUH C

KOHTCKCTOM 3aa4H HOJ'Iy‘lCHHBIﬁ pe3ybTart

3.4

[IpuMeHATHh CBOMCTBA YUCIOBBIX HEPABEHCTB /JIsi CPABHEHUS, OLICHKH,
peuiaTh JIMHEMHbIE HEPABEHCTBA C OJJHOM NMEPEMEHHON U UX CUCTEMBI,
naBaThb  rpauuecKkyr0  WUIIOCTPALMI0O  MHOXECTBa  PELIeHUi

HEPAaBCHCTBA, CUCTECMbI HCPABCHCTB

DOyHKIUU

4.1

4.2

k/x

[lonuMaTh M UCNONB30BaTh (DYHKIMOHAIbHbIE MOHATUS M S3bIK
(TepMUHBIL, CHUMBOJIMYECKHE OOO3HAYEHMsI), ONPEAENATh 3HAuCHUE
(GYHKIMU MO 3HAYEHMIO apTyMEHTa, ONpPENeNsTh CBOWCTBA (PYHKLUHU
1o e€ rpauky
Crtpouts rpaduku 371€eMEeHTapHbIX PYHKINN BUA!

y=k/x

, Y =X2, Y = X3, Y = |[x|, onHchIBaTh CBOMCTBA YUCIOBOM (YHKIHMH MO €&

rpaduky



9 KVIACC

Kon IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJbTarta
1 Yucna ¥ BBIYUCIICHUS
11 CpaBHuBaTh M yNOPSAAOYMBATH PALMOHAIBHBIE W HMPPALMOHAJIbHbBIE
' qucia
Boimonuare apudmernueckue ASHCTBHUS C pallMOHAIBHBIMUA YHCIIAMH,
1.2 coueTasl yCTHbIE M IMCbMEHHBIE IIPUEMBI, BBIIIOJIHATh BBIYMCICHUS C
UPPalMOHAILHBIMY YU CIIAMU
13 HaxonuTe 3HaueHus cTeNeHEH ¢ LENbIMHU II0Ka3aTeIs MU U KOPHEH,
' BBIYHCIIATH 3HAYCHUSI YUCIIOBBIX BBIPAKCHUM
14 OKpyrJsTh NEHCTBUTENBHBIE YHCIIA, BBIITOJIHATD IPUKUIKY PE3yJIbTaTa
' BBIYHCIICHU, OLICHKY YMCIIOBBIX BBIPAXKECHHUN
2 VYpaBHeHMS U HEPABEHCTBA
”1 Pemarp nuHelHble W KBaJpaTHblE ypaBHEHUS, YpaBHEHUS,
' CBOJIAIIUECS K HUM, IPOCTEHIIINE IPOOHO-pAllMOHANIbHBIE YPaBHEHHUS
Pemarp cuctemsl AByX JTUHEHHBIX YPaBHEHUN C JBYMsI IEPEMEHHBIMU
2.2 U CUCTEMBI IBYX YpaBHEHHI, B KOTOPBIX OJIHO YPAaBHEHUE HE SIBISETCS
JINHENHBIM
Pemate TekcTOBBIE 3amaun anreOpanvecKuM CIOcoOOM C TOMOIIBIO
2.3 COCTaBJICHUSI YpaBHEHMsS] WMJIM CHCTEMbI JIBYX YpPaBHEHHMH C ABYMs
NIEPEMEHHBIMU
[IpoBomuTh mpoCTEHIINE MCCIEIOBAHUS YpPAaBHEHUHM M CHUCTEM
24 ypaBHEHMH, B TOM 4YHCI€ C TpPUMEHEHHEM TpaduuecKux
' MIpPEICTaBICHUH (HallpuMep, yCTaHABIUBATh, UMEET JIN YPAaBHEHHUE UIIU
crcTeMa ypaBHEHUH peleHusl, €Clii UMEET, TO CKOJIBKO)
Pemarp  nMHEWHbIE  HEpaBEHCTBA, KBAJApaTHbIE  HEPABEHCTBA,
2.5 n300pakaTh pelleHNe HEPAaBEHCTB HA YHMCIOBOM MPsIMOMH, 3alKChIBATh
pelIeHre C OMOIIbIO CHMBOJIOB
2.6 Pemarp cucTeMbl JMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB,




BKIIFOHAOME KBaJApaTHOC HCEPABCHCTBO, I/I306pa)KaTI> peIICHuC
CUCTCMbI HCPABCHCTB Ha YHCIOBOM HpHMOfI, 3alMUCbIBaTh PCUICHUC C

IIOMOIIBXO CMMBOJIOB

2.7

Hcnons30BaTh HEPABEHCTBA IIPU PELICHUH PA3JIMYHBIX 3a1a4

3.1

DOyHKIUU

PacnosnaBate  QyHKIMM ~ W3ydyeHHBIX  BUAOB.  [loka3wiBaTh
CXEMaTHYECKH PACIIONIOKECHNE Ha KOOPAMHATHOM TIOCKOCTH rpaduKoB
¢byukuuii Buga: y=kX, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucumoctu ot

3Ha4eHUH K03()(PUIIMEHTOB, OMMCHIBATH CBOWCTBA (DYHKITUI

3.2

[Ioka3piBaTh CXE€MAaTHYECKH PpACIOIOKEHHE Ha KOOPIAMHATHON
TUIOCKOCTH TpadukoB GyHKUIWH Buma Y = VX, Y = [X| U ommchIBaTh

cBoiicTBa (pyHKUIMI

3.3

Ctpouth u wH300pakaTh CXEMaTHYECKH TpaduKd KBaJPATHIHBIX
(GyHKIWH, ONUCHIBATH CBOWCTBA KBAJPAaTHYHBIX (YHKIMHA IO WX

rpadgukam

3.4

Pacnio3naBate KBagpaTuuHyr0 (GYHKOHIO TIO (Qopmyiie, TPUBOAUTH
IpUMEpbl KBaJpPaTHUUHBIX (DYHKIUI M3 peasbHOW >XU3HH, (U3MKH,

reOMETPUH

Apudmernueckas v reoMeTpUYecKas Iporpeccuu

4.1

Pacnio3znaBath apuMeTndecKyro U reOMeTpUUECKy0 IPOrPecCHy Mpu

pa3HBIX crioco0ax 3agaHus

4.2

BbINONMHATE BBIYMCIEHUS C MCIONb30BaHHEM (GOpMyl N-TO wieHa
apu(pMeTHyecKoil U reoMeTpUUEcKON MPOTrpeccHii, CyMMbl MEPBHIX N

YJIICHOB

4.3

N3o0paxkaTh 4iieHbl MOCIEA0BATEIbHOCTH TOYKAMU Ha KOOPIWHATHOMN

TIIIOCKOCTH

4.4

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

KaJIbKYJIATOPA, UPPOBBIX TEXHOJIOTHIN)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMeHT coAepPKAHUA
1 Yucna v BBIYUCICHUS
JlpoOu OOBIKHOBEHHBIE U JECATUYHBIE, NEPEX0] OT OAHOM (OPMBI 3aIUCH
11 npobeit xk apyroit. IloHsTHE palMOHANTBHOTO 4YHCIA, 3alWCh, CPaBHEHUE,
YIOPSI0OYUBAHUE PALMOHATIBHBIX YHCEI
19 Apudmernueckue IeMCcTBUS ¢ pallMOHAIBHBIMU YuciaMu. Pemenue 3agay us3
' pearbHON MPaKTUKU Ha YacTH, HA IPOOH
13 Crenenp C HaTypaJbHBIM TIOKa3aTeJeM: OIpeaelieHHe, NpeoOdpazoBaHKe
' BBIPa)KEHUI1 Ha OCHOBE OIpEIEIeHNs, 3aUCh OOJIBIINX YUCElT
14 [TponieHTHl, 3amUCh MPOLEHTOB B BUJE IpoOU U JpoOU B BUJAE IPOLICHTOB.
' Tpu ocHOBHEBIE 33]a4M HA IPOIICHTHI, PELICHNE 33/1a4 U3 PeabHON MPAKTUKU
15 [IpumeHeHne TNPU3HAKOB JAETMMOCTH, pa3IOKEHHE HAa  MHOXKHUTEIH
' HaTypaJbHbIX YHCE
16 PeanbHble  3aBUCHMMOCTH, B TOM 4YHCle T@psMas ©  oOparHas
' IPONOPLHUOHATIBHOCTH
2 Anrebpanueckue BbIpaXKEeHUS
21 [TepemenHble, YMCIOBOE 3HAUCHHE BBIPAKEHUS C MepeMeHHOU. JlomycTuMble
' 3HAYCHHS NIEPEMEHHBIX
25 [IpencraBnenne 3aBHCHMOCTH MEXIy BEIMYMHAMH B BHIEC (OPMYIIHL.
' Beruucnenus no gpopmynam
23 [IpeoOpa3oBanne  OyKBEHHBIX  BBIP@KEHHUH, TOXKIECTBEHHO  paBHbBIC
' BBIPKEHUS
2.4 CBolICTBa CTENEHU C HATYPaJIbHBIM ITOKA3aTEIEM
95 OpHouneHnsl 1 MHOrowieHsl. Ctenenb MHorowieHa. CioxeHue, BRIYMTaHUE,
' YMHO>XEHUE MHOTOYWICHOB
26 DopMyITbl COKpPAIIEHHOTO YMHOKEHUS: KBaIpaT CYMMBI M KBaJpaT Pa3HOCTH.
' ®opmyIia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOUWIEHOB Ha MHOXKHUTEIH
3 YpaBHeHUs




VYpaBHeHHe, KOpeHb YypaBHEHHs, MpaBujia MpeoOpa3oBaHUs ypaBHEHUS,

- PaBHOCUIIBHOCTb YPaBHEHUI
3.0 JIuHeitHOE ypaBHEHHME C OJHOW NEPEMEHHOW, YHCIIO KOPHEN JIMHEHMHOTO
' ypaBHEHUS, PEUICHUE JIMHEHHBIX YpaBHCHUI
33 CocraBieHre ypaBHEHUI IO YCIIOBHUIO 33/1aud. PelleHne TEeKCTOBBIX 3a4ay C
' MIOMOILIbIO YPAaBHEHUI
3.4 Jlunelinoe ypaBHEHHE ¢ IBYMS ITIEPEMEHHBIMU U €T0 Tpaduk
Cucrema JByX JMHEWHBIX YpaBHEHHH C JAByMs IEepeMEHHbIMU. PemieHue
3.5 CHCTEM ypaBHEHUH CIOCOOOM IMOJCTaHOBKU. [IpuMepbl pemmeHus: TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YpaBHEHUM
4 Koopaunats! u rpaduku. OyHKIIMN
4.1 Koopaunara TOYKH Ha IPSIMOMA
42 YucioBble NpOMEXYTKU. PaccTosiHue MexXay AByMsl TOUKAMH KOOPAMHATHOU
' MPAMOM
43 [TpsimoyronbHast cuctema koopauHat, ocu OX u Oy. AGcuucca U opauHara
' TOYKH Ha KOOPJUHATHOM INIOCKOCTH
44 [Tpumepsr rpadukoB, 3agaHHBIX GopMynamMu. UTteHue rpaukoB peabHBIX
' 3aBUCUMOCTEN
4.5 [Tonstue pynxuun. I'padux Gpynkiunu. CoiicTBa pyHKIMN
4.6 Jluneiinas Qynkuus, e€ rpaduk. I'papux yHkum y = [x|
47 I'paduueckoe pemieHue JMHEHHBIX YpPaBHEHUH M CHCTEM JIMHEWHBIX
' YpaBHEHUN
8 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEePKAHMS
1 Yucna v BBIYUCTICHUS
11 KBanpatusiit kopenb u3 uucna. IloHstue 00 wuppalMOHAIBHOM YHCIIE.
' JlecsiTuuHbIe TPUOTMKEHUS UPPAITMOHATBHBIX YHCET
CpoiicTBa apudMeTHUECKUX KBaAPAaTHBIX KOPHEM M WX NpPUMEHEHHE K
1.2 peoOpa30BaHMIO YHCIIOBBIX BBIPAKEHUN W BBIYHCICHUSIM. J[eMCTBUTEIHHBIC
yucia
1.3 CreneHb ¢ HenbIM MokaszaTesieM u €€ cBoiicTBa. CTaHIapTHAs 3alKUCh YUCa




Anrebpanyeckue BbIpaXKeHUS

2.1 KBagpatHsblil TpEXuiieH, pa3inoKeHue KBaJApaTHOro TPEXUIEHA Ha MHOKUTEIN
2.2 Anrebpanueckas 1poob. OCHOBHOE CBOMCTBO airedpandeckoi qpodu
2.3 CrnoxeHue, BBIYUTAHHE, YMHOXKCHHE, JIEJICHNE anre0pandeckux Ipoodei
2.4 PannonanbHble BBIpayKEHUS U X IIPe0Opa3oBaHue
3 YpaBHEHUS U HEPAaBEHCTBA
31 KBagpatHoe ypaBHeHue, ¢opMmynaa KOpHEH KBaJIpaTHOTO YpaBHEHHUS.
' Teopema Buera
3.2 Pemienue ypaBHeHM, CBOIAIIMXCS K IMHEHHBIM U KBaIpaTHBIM
3.3 [Ipocreiimme npoOHO-paMOHATIBHBIC YPAaBHEHHS
I'paduueckas uHTEpHpETaIUs YPaBHEHUN C ABYMSI IEPEMEHHBIMH U CHUCTEM
3.4 JMHEWHBIX ypaBHEHUH ¢ JByMs nepeMeHHbIMU. [Ipumepsl pemeHus cuctem
HEJIMHEHHBIX YPABHEHUH C IBYMsI [IEPEMEHHBIMU
3.5 Pemenne TeKCTOBBIX 3329 areOpandeckKuM crocooom
3.6 YucnoBble HEPAaBEHCTBA U MX CBOWCTBA
3.7 HepageHcTBO ¢ 01HOM ITEpEMEHHON
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JInHeliHbIe HEPABEHCTBA C OJJHOM IIEPEMEHHOU
3.10 CucTeMbl TMHEWHBIX HEPABEHCTB C OJIHOM MepeMeHHON
4 OyHKIMH
41 ITonatue ¢ynkuun. OOnacTe omNpeAereHHs U MHOKECTBO 3HAYCHHUH
' ¢ysakuu. CrocoObl 3ajaHus PYHKIMMA
4.2 I'paduk pynkumu. YreHue cBOMCTB GyHKIMH 1O €€ rpaduxy
4.3 [Tpumeps! rpadukoB GYHKLINH, OTPAXKAIOLINX PealbHbIE TPOLIECCH
44 @OyHKIUM, ONMUCHIBAIOIIME TMPSIMYI0 W OOpaTHyI MpPONOPIHMOHAIbHBIE
' 3aBUCHUMOCTH, UX TpapuKu
4.5 @yHkuu y =x7 y = X’
4.6 Oynknuu y = [x, y = |x]|
4.7 I'padnueckoe penieHne ypaBHEHUN U CUCTEM YpaBHEHHM

9 KIIACC



Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna v BBIYKCICHUS
11 ParonanbeHble yMcIa, MppalMOHANIbHBIE 4YHCIIA, KOHEYHbIE U OECKOHEUHbBIE
' JeCATUYHBIE JPOOU
MHOXecTBO 1eHCTBUTENbHBIX YHCEN, J€HCTBUTENIbHBIE YKCIIa KaK OECKOHEUHbIE
19 JecATUYHbIe ApoOH. B3auMHO 0JJHO3HAYHOE COOTBETCTBUE MEKIY MHOKECTBOM
' JICMCTBUTEIIbHBIX YHCET U KOOPAUHATHOU NpsAMOil. CpaBHEHHE 1EMCTBUTEIBHBIX
quCell
13 Apudmerndeckue 1eHCTBUS € AEHCTBUTEIbHBIMHI YU CIAMU
W3mepenus, npubImKeHus, oleHKU. Pa3mepsl 00bEKTOB OKpY’KaIOIIEro MUpA,
14 JUIMTEJIBHOCTh IPOLIECCOB B OKpyxkaromeMm wmupe. [IpubnuxénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmmkeHus. Okpyrienue uuceln. Ilpukuaka u oueHka
Pe3yabTaTOB BBIYACICHUN
2 VYpaBHeHUs U HEpaBEHCTBa
2.1 VYpaBHEHUS ¢ OAHOM IIEpEMEHHON
2.2 JInnelinoe ypaBHeHue. PemieHne ypaBHeHUH, CBOAAIIMXCA K JIMHEWUHBIM
2.3 KBanpatHoe ypaBHeHue. PelieHue ypaBHEHUH, CBOAAIIMXCS K KBaJPaTHBIM
24 bukBanpatHoe ypaBHeHue. IIpuMepsl pelleHHs YpaBHEHHW TpPETbed W
' YETBEPTOU CTENEHEW Pa3I0KEHUEM Ha MHOKHUTEIN
2.5 Pemenne npo6GHO-paliMOHaNIbHBIX YpaBHEHUN
2.6 CucreMsbl ypaBHEHU
2.7 VYpaBHeHUe ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenne cuctem ByX JTUHENHBIX YPABHEHUH C ABYMs IEPEMEHHBIMU
29 Pemenne cuctem IByX ypaBHEHM, OJHO M3 KOTOPBIX JIMHEWHOE, a APYroe —
' BTOPOMU CTEIICHH
2.10 ['padmyeckas MHTEpIpETALlMsl CUCTEMbBl YpaBHEHUH C IBYMsI IEpEMEHHBIMU
2.11 Pemenne TekCTOBBIX 337124 anreOpandecKuM CrocoooM
2.12 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA
2.13 Pemenve TMHEHHBIX HEPABEHCTB C OJTHOW MMEPEMEHHON
2.14 Peuienne cucreM ITMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOU
2.15 KBanpaTtHble HEpaBeHCTBa
216 I'paduueckass mHTepmpeTralysi HEPaBEeHCTB M CHUCTEM HEPABEHCTB C JBYMs
' IIEPEMEHHBIMU




DyHKIUU

KBanparuunass Qynkuus, e€ rpapuk u cpoiicrBa. [lapabona, KoopauHaTHI

3 BEPIINHBI TapaboiIbl, 0Ch CHMMETPUH TapadoIbl

3.2 I'paduxu pynaximit y=kx, y=kx+b u ux coiictBa

3.3 I'paduku Gyrxuit y=K/X, y = X’ 1 ux cBOMCTBa

3.4 I'paduku GyHKIMI , 1 UX CBOMCTBA
4 YucnoBble OCIE10BATEIBHOCTH

i1 Omnpenenenne U crnocoObl 3aJaHUsl YUCIIOBBIX MOCJeI0BaTeIbHOCTEH. 3a1anue
' MOCIIEI0BATEIFHOCTH PeKYPPEHTHOM (hopMyItoi u ¢popMysioi N-To dieHa

4 Apudmernueckass mnporpeccus. Dopmynsl N-ro  wieHa apupMETHIECKOH
' MIPOTPECCUU, CYMMBI IIEPBBIX N YICHOB

43 I'eomerpnueckas mnporpeccuss. @opmynasl N-r0  WIEHa T€OMETPUYECKON
' MPOTPECCUU, CYMMBI MIEPBBIX N YICHOB

44 H3o0paxeHne 4YICHOB apuU(PMETHUECKOH U TeOMETPUYECKOW Mporpeccuit
' TOYKaMHU HAa KOOPJAMHATHOM IIJIOCKOCTH. JIMHEHHBIN U 3KCIIOHEHIMAIBHBIN POCT

4.5 CroxHBI€ TTPOLICHTHI




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

Kon
NpoBepsieMoro
TpeOoBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHO MPOrpaMMbl OCHOBHOI'O
o01ero oopazoBanus Ha ocHoBe PI'OC

YMeHue onepupoBarh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
omepaly HaJl MHOXECTBAMU, YMEHHUE OIEepUPOBATH MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBO, LUK, NPUMEHATh WX MPU PELICHUU
3aJ1a4; YMEHHE HCIOJIb30BaTh rpapuuecKoe MpeiCTaBIeHHE MHOKECTB
JUISL ONTUCAHMS PeabHBIX MPOILIECCOB U SIBJICHUM, MPH PELICHUH 3a/1a4

U3 ApYrux y4yeOHBIX MPEIMETOB

YMeHHe onepupoBaTh MOHATUAMM: OIPENEICHUE, aKCHOMa, TEOpEMa,
JIOKa3aTeJIbCTBO; YMEHHUE paclo3HAaBaTb HUCTHUHHBIE W JIOXKHbBIE
BBICKA3bIBAaHUSA, INPUBOJIUTH MPHUMEPbl W KOHTPIPUMEPHL, CTPOUTH

BbBICKA3bIBAHUA U OTPULAHUA BBICKa3bIBaHHI

YMeHue onepupoBaTh MOHATUSAMU: HATYpPaJbHOE YHUCIO, MPOCTOE U
COCTABHOE 4YMCIJIO, JEIUMOCTb HATYPAJIbHBIX YHCEJI, IPU3HAKU
JeTUMOCTH, LEJI0€ YHUCIIO, MOJAYJb 4YHCIa, OOBIKHOBEHHas JIpoOb U
NecsiTUYHasl Ipo0b, CTaHIAPTHBIA BUJ YMCIIA, PallMOHAIBHOE YHUCIIO,
UppalMoHAIbHOE YHCIO, apU(pMETHUYeCKUH KBaJApaTHBI KOPEHb;
YMEHHE BBINOJHATH JEHCTBUS C 4YMCIaMH, CpaBHUBAaTh U
yIOpSAOYMBaTh YHCA, MPEACTABIATh 4YHCIA Ha KOOPAMHATHON
NpSIMOW, OKpYIJISATh YHCIA; yYMEHHE JejaTh MHPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHUH

YMeHue onepupoBarh IMOHATUSMH: CTEIEHb C LEJNBIM I[OKAa3aTEIEM,
apudMeTHYECKN KBaJApPaTHBIH KOPEHb, MHOTOWIEH, ajreOpandeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTENeHU
OOJIbIlIe €IMHMIIBI, YMEHWE BBIMIOJHATH pacdy€Tel 1o (Qopmynam,
npeoOpa3oBaHus IENbIX, APOOHO-PallMOHANBHBIX BBIPAKEHUH U
BBIPQKECHHI C KOPHSAMH, Pa3IOKEHUE MHOIOYJIEHAa HAa MHOXXHUTEIH, B
TOM 4HCIIE C HCHONIB30BaHHEM (QOpPMYyT pa3HOCTH KBAApPaTOB U

KBaapaTta CyMMbI U pa3HOCTHU

YMenue OoneprupoBaTh NOHATUAMU: YUCIOBOC PABCHCTBO, YPABHCHUC C




OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE pellaTh JUHEHHbIE U KBAAPATHBIC YpAaBHEHUS,
IpOOHO-pALlMOHAIbHBIE YPAaBHEHUS C OJHON NEpPeMEHHOW, CHCTEMBI
JBYX JIMHEHHBIX YpaBHEHWH, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUN 3aJ1a4 U3 IPYrux MpeaMeTOB
U TPaKTUYECKUX 3a]ad; YMEHHE HCIOJIb30BaTh KOOPAHMHATHYIO
OpSIMyI0 M KOOPAMHATHYIO IUIOCKOCTh Uil M300paKeHUsS pEUIeHUN

ypaBHEHUM, HEPABEHCTB U CHUCTEM

YMeHue onepupoBaTh MOHATUSAMU: GYHKIMS, Tpaduk GyHKIUH, HYIU
byHKIUY, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA, IPOMEKYTKH
BO3pacTaHusi, yObIBaHWS, HAWOOJbIIEE M HAUMCHBIICE 3HAYCHUS
GbyHKIUY; YMCHHE OTIepUPOBATH TTOHSITHSIMH: npsmas
MPONOPIMOHAILHOCTD, JTMHEWHAs (QYHKIUS, KBaJpaTu4yHas (QyHKIIHS,
oOpaTHasi TPOMOPLUUOHAIBHOCTh, Mapaboia, Trumepoosia; yMeHUe
CTpouTh Tpaduku GyHKINN, UCTIOTB30BATh TPA(UKH JIUIS ONIPEICTICHIS
CBOWCTB TPOIIECCOB M 3aBUCHMOCTEH, I PELICHHS 3a/1a4 U3 JPYTHX
y4eOHBIX TIPEIMETOB W pPEAbHOW JKU3HU, YMCHHE BBIPAKATH

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

Ymenue OIIepUpOBATH HOHSTUSAMH: IIOCJIEZIOBATEIBHOCTb,
apudmernyeckass M TE€OMETpUYEcKass  IMPOTPEcCUr;  yMEHHUE
UCIOJIb30BaTh CBOMCTBA MOCJENOBAaTEIbHOCTEH, (HOPMYIBI CyMMBI U
o0IIero 4jaeHa MpH PelIeHUM 3a/ad, B TOM 4YHCIE 3a1ad U3 IPYTHUxX

y‘Ie6HHX npeaAMETOB U peaanoﬁ KHU3HHU

YMeHue peliaTh 3a/laud pa3HbIX TUIOB (B TOM 4YMCJ€ Ha MPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, LIEHYy TOBApOB M CTOMMOCTh
MOKYIOK U yCIIYT, HAJIOTH, 33/1a4M U3 00J1aCTH YIPABJICHUS JINYHBIMH U
ceMelHbIMU  (UHAHCAMM); YMEHHME  COCTaBIIAITh  BbIPAXKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl 10 YCIOBHUIO 3aJayd,
HCCIIEIOBAaTh MOJIyUEHHOE PELIEHHE W OLEHUBATh MPaBAOIN0I00HOCTh

MOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMM: (GHUrypa, TOUKa, OTPE3OK, Mpsmasd,
Jy4, JJOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PABHOOEIPEHHBIN
U PaBHOCTOPOHHUM TpPEyrodbHUKH, MPSIMOYTOJIbHBIA TPEYrONbHUK,

MeanaHa, OMCCEeKTpUca U BBICOTA TPEYrOJIbHHMKA, YEThIPEXYTOJbHUK,




napajuieniorpaMMm, pomM0O, TpPSIMOYTOJIbHHUK, KBaJpar, Tpamemus;
OKPY>KHOCTh, KPYT, KacaTelbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢dburypamu; yMeHue pemaTh 3aJadyd, B TOM YHCJIE U3 MOBCEIHEBHOI
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEIIMYUH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB GUTYp U (PaKTOB

10

YMeHue omnepupoBaTh MOHSATUSMU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapaluIeIbHOCTh M IMEPHEHAUKYISIPHOCTD IPSAMBIX,
yroa MeXAy MpsSMbIMH, [EPHEHIUKYISAP, HAKJIOHHAs, IPOEKIUS,
nonobue ¢puryp, moo0HbIE TPEYTOJIbHUKH, CAMMETPUS OTHOCUTEIHHO
TOYKM M TNPSAMOW; YMEHUE DPACIO3HAaBaTh PaBEHCTBO, CUMMETPHUIO U
nonobue (uryp, napaieNbHOCTh M MEPIEHIUKYIIPHOCTD MPSIMBIX B

OKpYyKaromemM MHUpe

11

12

YMeHue onepupoBaTh IMOHATUAMM: JUIMHA, PacCTOSHUE, YIoj
(BemuuMHA yria, CUHYC W KOCHHYC YIJla TPEYrojbHMKA), IUIOIIA[b;
YMEHHUE OILEHUBATH Pa3Mephl MPEIMETOB U OOBEKTOB B OKPY’KAIOIIEM
MHUpE; YMEHHE HIpUMEHATh (OpMyabl TNepuMeTpa U IIIOLIAU
MHOTOYTOJIFHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAN Kpyra, o0bema
IPSIMOYTOJIBHOTO IapaJUIEIENUIEe1a; YMEHUE INPUMEHATh MPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHHKA,
teopeMy Iludaropa, TpUroHOMETpUUYECKHE COOTHOLICHHS  JUIs

BBIYMCIICHHS JUIMH, PACCTOSIHUM, ITOIIAAEH

YMenue wuzo0paxarb IUIOCKHE (UIypel ¥ UX KOMOMHAIIWH,
IPOCTPAHCTBEHHBbIE (UTYpbl OT PYKH, C TOMOIIbIO UYEpPTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY MWJIU

CUMBOJIbHOMY OIIMCAHUTO

13

14

YMmenue OIICpHUPOBATH IOHATHUAMMN: IpsAMOYTOJIbHaA cucrema
KOOpAHHAT, KOOPAWHAThI TOYKHU, BCKTOD, CymMa BCKTOPOB,
MMPOU3BCACHUC BCKTOPA HA YHUCJIO, CKAJIAPHOC ITPOU3BCACHUC BEKTOPOB;,
YMCEHHUEC HCIOJb30BATE BEKTOPBI MU KOOPAWHATHI JIs IMPCACTABICHHA
JaHHBIX W PCIICHHUA 3ada4, B TOM YHCIIC U3 JPYIrux y‘-IC6HLIX

MPEIMETOB U peATbHOMN )KU3HU

YMeHne omnepupoBaTh TOHSTHSMHU: CTOJOMKOBBIE W KPYrOBbIE
auarpamMmbl,  TaOmUIBL, cpeaHee  apudMeTHdyeckoe, MeAHaHa,
HauOoJbllee W HaMMEHbIee 3HAUCHUs, pa3Max YHCIOBOro Habopa;

YMEHUE  U3BJCKaTb, HWHTEPIPETUPOBATH M  NPeoOpPa3OBBIBATH
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nH(popMalMIo, MPEACTABIEHHYI0 B TaliMIax M Ha JUarpaMmax,
OTPaXKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJIICHUH; yMEHHME pacro3HaBaThb HM3MEHYMBBIC BEJIMYMHBI B

OKPYKaIOIIeM MUPE

YMeHue onepupoBaTh MOHATUSIMHU: CIy4alHBIA OMBIT (CIy4alHbIN
IKCIIEPUMEHT), JJEMEHTApHOE COOBITHE (JIIEMEHTApHBIH HCXO.)
CIIy9aifHOTO OTBITA, CIIy9allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAUTb BEPOSATHOCTHU CIIy4alHBIX COOBITUH B OMbBITAX C
PaBHOBO3MOXKHBIMH DJICMEHTAPHBIMU COOBITHUSIMH; YMEHHUE pelIaTh
3a/la4yl METOJIOM OPraHHW30BAHHOTO Mepedopa W C HUCHOIb30BAHUEM
MpaBUjia YMHOXXECHHS; YMEHHE OIICHHUBATh BEPOSITHOCTH PEAbHBIX
COOBITUI W SIBJICHWI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJIOBEPOATHBIX COOBITHH B OKPYXKAIOIIEM MHpPE U B IKU3HH;
3HAKOMCTBO C IIOHSITUEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €ETO POJIbIO B MACCOBBLIX ABJICHHAX

16

YMeHue BbIOMpATh MOIXOISIIMNA W3YYEHHBIM METON MAJIs pelIeHHs
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKHX 3aKOHOMEPHOCTEH B
MPUPOJIE U KU3HU, PACIIO3HABATH MPOSABJICHUE 3aKOHOB MAaTEMAaTHUKHU B
HUCKYCCTBE, OIMCHIBATH OTJEIbHBIC BBIJAIOIIMECS  PE3YJIbTATHI,
MOJYYEHHbIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAyKH, MPUBOIUTH
MPUMEPBl MATEMATUYECKUX OTKPBITUN M UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOM UCTOPHUH



INHEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA OI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1 Yucna v BBIYKCICHUS

11 HatypanbeHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCell

19 OOBIKHOBEHHbIE M JIeCATUYHbIE  APOOM,  MPOLEHTH,  OECKOHEUHbIE
- NepUOANYECKHEe JpooH

13 Pannonaneupie uncna. Apudmernyeckue omepanuud ¢ palloOHATbHBIMU
- YUCIIAMU

14 HelictButenpHble uncia. ApuMeETHUYECKHUE OINepalnud ¢ JACUCTBUTEIHHBIMU
- YUCIIAMU

15 [IpubnmxEéHHbIe BBIUMCICHUS, TPABHJIAa OKPYIJICHUs, TPHUKUIKA U OIEHKa
. pe3ynbTaTa BEIUUCICHUN
2 AnreOpanyecKue BhIPaKCHUS

2.1 bykBeHHbIE BbIpakeHU (BBIPAKECHHSI C TIEPEMEHHBIMH )

29 Crenenp ¢ uenbiM mnokaszaresneM. CTENeHb C pPAlMOHAIBHBIM ITOKA3aTEJIEM.
. CaoiicTBa cTENEHU

2.3 MHorousIeHBI

24 Anrebpanueckast 1poOb

)t Apudmernueckuit KOpEHb HaTypaabHON CTEIIECHHU. HenictBus c
. apupMeTUYECKUMH KOPHIMHU HaTypalbHON CTETICHU
3 YpaBHEHHUs 1 HEpABEHCTBA

31 Ilensie u npoOHO-panmoHanbHbIE ypaBHEeHHs. CHCTEMBI U COBOKYITHOCTH
- yYpaBHEHUN

39 Ilensie w npoOHO-parMoHaIbHBIE HEepaBeHCTBA. CHCTEMBI W COBOKYIHOCTH
- HEPaBEHCTB

3.3 Penrenne TekCTOBBIX 3a4a4
4 YucioBbie NOCIE0BATENBHOCTH

4.1 ITocnenoBaTeNbHOCTH, CITOCOOBI 3aJaHMS ITOCIIEOBATEILHOCTEN

4.2 Apudmerndeckass U reoMerpudeckas mporpeccuu. dopmyna  CIOKHBIX




MPOLEHTOB

5 DOyHKIUH
Oyukus, cnocodbl 3amanus ¢GyHkuwu. [paduk  PyHkmum. OO6nacTh
OIpe/ieNIeHusl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxnuu. IIpomexyTtkn
5.1 3HAKOIOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (QYHKUMH. Makcumymsl U
MUHUMYMBI (yHKIMH. HanOospinee W HauMeHbllee 3HaueHHE (YHKIUM Ha
IPOMEXKYTKE
6 KoopaunaTsl Ha IpsAMOM U INIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuueckue GUrypsl 1 UX CBOMCTBA
7.2 TpeyronbHUK
7.3 MHOroyrojabHUKu
7.4 OKpy’>KHOCTb U KpyT
7.5 N3mepenune reomeTpuyecKkux BEITUYHH
7.6 BexTops! Ha TIIOCKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenbHasi CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
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— M. «BAKO» 2020 1. 12. A.4. Kononos. 3agauu no anredpe st 7-9 k. Pabouas tetpaas no anredpe
7xi1. Makapseraes FO. H. 13. Jlebenunnesa E.A., benenxosa E.1O. 3aganus ans o0ydeHnus u pa3BUTHA

yaamuxcs 7 k1. Maremnexr-Leatp Mocksa, 2013 ¢

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

1. www.ege.moipkro.ru
2. www.fipi.ru
3. www.mioo.ru

4, www.1september.ru

5. www.math.ru MunucrepcTBo odpazoBanust PD:

6. http://www.informika.ru/

7. http://www.ed.gov.ru/

8. http://www.edu.ru/

9. Tectuposanwue online: 5 - 11 kmaccer: http://www.kokch.kts.ru/cdo/

10. Tlenarornyeckas Mactepckas, ypoku B IHTepHeT u MHOTOe npyroe: http://teacher.fio.ru/

11. HoBble TexHoMOTHH B 0Opa3oBanuu: http://edu.secna.ru/main/

12. IlyreBoauTens «B Mupe Haykn» JUTs MIKOJBLHUKOB: Nttp://www.uic.ssu.samara.ru/~nauka/

13. Merasunukinoneaus Kupumia u Medoaus: http://mega.km.ru/

14. caiie sHimkIoneaui http://www.rubricon.ru/ http://www.encyclopedia.ru/
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http://www.edu.ru/
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http://mega.km.ru/
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