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HOACHUTEJBHASA 3AIINCKA

Anrebpa sBiseTCS OJHUM W3 ONOPHBIX KypCOB OCHOBHOIO OOLIETO
oOpa3oBaHMs: OHa OOECIEUMBAET U3YyUYCHHUE JIPYIMX AMCLUILIIMH, KaK €CTECTBEHHO-
HAyYyHOTO0, TaK M TyMAaHUTAPHOTO LHMKIOB, €€ OCBOCHHE HEOOXOAUMO s
MPOJOHKEHNU 00pa30oBaHMs U B MOBCEAHEBHOW KM3HU. Pa3zButne y oOydarommxcs
Hay4YHBIX IMPEACTABICHUM O MPOUCXOKACHUH M CYIIHOCTH airedpandeckux
abcTpakuui, crocode OTpaKeHUs MaTEMaTUUECKON HayKOH SIBJIEHUH U IPOLIECCOB B
npupoje M OOLIeCTBE, POJIM MATEMaTHYECKOrO MOJEIMPOBAHUS B HAyYHOM
MO3HAHUH U B MPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS U
KaueCTB MBIIICHUSI, HEOOXOMUMBIX MJIs aJalTalid B COBPEMEHHOM LH(PpPOBOM
obOmiectBe. I3yueHue anreOpsl oOecrieunBaeT pa3BUTHE YMEHUs HaOIOAaTh,
CpaBHMBaTh, HAaXOAUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBILUICHHUS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBAaTH CBOM JCHCTBHS W BBIBOJBI,
dopmynupoBath yrBepxkaeHUsA. OcBoeHHE Kypca anreOpsl oOecrednBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYyYalolUXCs: OHH HWCIHOJB3YIOT JEeAyKTHBHBIC W
UHAYKTUBHBIE PAcCCyKICHHs, 0000IIeHNe M KOHKPETU3allHI0, abCTparupoBaHHUE U
aHasiornto.  OOydeHue  anreOpe  OpeanojiaracT  3HAUYUTEIbHBIA ~ O0BEM
CaMOCTOSITENIGHOM ~ JCSATENIbHOCTH  OOYy4YaloluXcs, TO3TOMY CaMOCTOATEIbHOE
penieHue 3a7a4 ABISIeTCs peaau3alnen 1esITeIbHOCTHOrO MPUHIUIIA 00yUEeHUS.

B cTpykType mporpammel yueOHOro Kypca «Anredpay Juisi OCHOBHOTO OOIIETOo
oOpa3oBaHMsI OCHOBHOE MECTO 3aHHMAIOT COJEPKAaTEIbHO-METOJUYECKUE JMHUU:
«Yucma ¥ BBIYMCICHUS», «AnreOpanueckue BbIpaXCHUs», «YpaBHEHUS U
HepaBeHCTBaY, «DyHkuun». Kaxxaas U3 3THX cofepKaTelbHO-METOANYECKUX JTUHUMI
pa3BHUBAETCA HA MPOTHKEHUH TPEX JIET N3YUCHHSI Kypca, B3AUMOACHCTBYS C IPYTHMH
ero JuUHUAMH. B xone wu3ydeHHs y4yeOHOro Kypca oOydaroluMCs MPUXOAUTCS
JIOTUYECKH PACCYKJaTh, UCIIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIHN SA3bIK. B CBSA3M C
STUM B TMPOrpaMMy Y4eOHOTO Kypca «Anredpa» BKIIOUYEHBI HEKOTOPHIE OCHOBBI
JIOTUKW, TIPEACTAaBIEHHBIE BO BCEX OCHOBHBIX pa3lielaXx MaTeMaTU4ecKOro
oOpa3oBaHUsI U  CIOCOOCTBYIOIIME  OBJIQACHUIO  OOYyYalOIMMHUCA  OCHOB
YHHUBEpPCAJIbHOIO MaTeMaTH4ecKoro s3blka. CoaepKaTelbHONM U CTPYKTYpHOMU
OCOOEHHOCTBIO yueOHOro Kypca «Anredpa» SBISETCS €ro HWHTErpUPOBAHHBIN
XapakTep.

Copepxxanne nuHUM «UwWcna W BBIYHCICHUS» CIY)KUT OCHOBOM IS
JaJIbHEHIIIEr0 M3Y4YeHHUs MaTeMaTHKH, CHOCOOCTBYET Pa3BUTHUIO Yy OOYyYaromuxcs
JIOTUYECKOTO MBIIUIEHUS, (DOPMHUPOBAHUIO YMEHHUS MOJIb30BaThCS AIrOpPUTMaMH, a
TaK)Ke MPUOOPETECHUIO MPAKTHUECKUX HABBIKOB, HEOOXOIMMBIX IS TOBCEIHEBHOU
®KU3HU. Pa3BuUTHE MOHATHUS O YHUCJIE HAa YPOBHE OCHOBHOro 00Iero oOpa3oBaHMS
CBSA3aHO C pAaIMOHAJIBHBIMA W HPPANMOHAIBHBIMU YUCIaMH, (OPMHUPOBAHUEM



MPEJCTABICHUN O JEUCTBUTEILHOM YHCIIE. 3aBEPIICHHE OCBOCHUSI YMCIOBOW JTUHUU
OTHECEHO K cpeHeMy 001IeMy 00pa30BaHHMIO.

ConeprkaHue IByX anreOpanmdecKux JUHUN — « AnreOpandecKue BEIPKCHUS U
«YpaBHEHHSI W HEPABEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO Y OOYyUYaIOIMIUXCS
MaTEMaTUYECKOro arrmapaTra, HeoOXOJUMOTO JUIsl pelIeHUs 3ajlad MaTEeMaTUKH,
CMEKHBIX MIPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1ady. Ha ypoBHE OCHOBHOIO
oOmero oOpa3oBaHHsd y4eOHBI Marepuan TPYNIHUPYETCS BOKPYTI PalUdOHAIBHBIX
BbIpOKEHUN. AJreOpa JIEMOHCTPUPYET 3HAUYEHHE MaTeMaTHUKU Kak s3bIKa IS
MOCTPOCHUSI MATEMATUYECKUX MOJENEHN, ONTMCAaHUS MMPOLECCOB U SABICHUN PEATIBHOTO
mupa. B 3amaum oOydeHust anreOpe BXOAAT TakxkKe JalibHEWIee pa3BUTHE
QITOPUTMUYECKOTO MBIIUICHUS, HEOOXOIUMOT0, B YACTHOCTH, JJII OCBOCHHS Kypca
uHDOpMATUKH, ¥  OBJAJACHHE  HaBBIKAMH  JEAYKTUBHBIX  PACCYXICHUM.
[IpeoOpa3oBaHrue CHMBOJBHBIX (OPM CIIOCOOCTBYET PA3BUTHUIO BOOOpaXEeHHUs,
CIIOCOOHOCTEN K MAaTEMaTHYECKOMY TBOPYECTBY.

Conepxanue (yHKIIMOHATBHO-TpaPUUYECKON JIMHUU HAIEJICHO Ha TOJyYEHUE
oOy4aronMMucs 3HaHUM 0 (QYHKIMIX KaK BaXKHEHIIEH MaTeMaTUYECKON MOJEIH st
ONMMCAHUSI M KCCIIEOBAaHUS Pa3HOOOPAa3HbIX MPOIECCOB M SBICHHA B MPUPOJE U
obuiectBe. M3yueHne maTepuasna criocoOCTBYET Pa3BUTHIO y 00YYarOMIMXCS YMEHUs
UCIIOJIb30BaTh pA3JIMYHbIC BBIPA3UTEIIBHBIE CPEICTBA SI3bIKA MAaTEMaTUKH —
CJIOBECHBIEC, CHUMBOJIMYECKHE, TrpaduyecKkue, BHOCUT BKJIaJ B (OPMHUPOBAHUE
MPEJCTABICHHUI O POJIM MATEMATUKHU B PA3BUTUU LIMBUIIU3AIUU U KYJIbTYPBHI.

CormacHo ydeOHOMYy TIUlaHy B 7-9 Kiaccax wu3ydaercs Y4YeOHBIH Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIEAYIONIME OCHOBHBIE pa3/ielibl COICpP>KaHUS:
«Yucna u  BBIYUCIEHHSY, «ANreOpanueckue BBIpAXKEHUS», «YpaBHEHUS U
HEpaBeHCTBA», «DyHKIINN.

Ha uzydenue yueOHOro kypca «Anredpa» orsoautcs 306 yacos: B 7 kiacce —
102 gaca (3 ygaca B Hezenio), B 8 kiacce — 102 gaca (3 yaca B Hezento), B 9 kiacce —
102 gaca (3 yaca B HEZIEINIO).



COAEPXKXAHUE OBYUYEHUA

7 KIIACC

Yuciaa v BIYMCICHUA

Jpobu OOBIKHOBEHHBIE M NECATUYHBIC, TIEPEX0] OT OAHOW (hopMBl 3amucu
npobeit k gpyroil. IloHaTHe panMOHAIBLHOTO YHCHIA, 3alUCh, CpPaBHEHHUE,
yHOPSA0YMBAaHUE  PALMOHAIBHBIX — uucen. Apudmerndyeckue JeHCTBUS €
palMoOHANIBHBIMU 4YKcIaMu. PeleHne 3aaad U3 peasbHOW NMPAKTHKM HA 4YacTH, Ha
JpoOH.

CreneHb ¢ HaTypalbHBIM I[IOKa3aTeJeM: OIpeielieHne, Mpeodpa3oBaHue
BBIPKEHHII HA OCHOBE ONpENENeHus, 3anuch 00apmmuXx yncel. [IponenTsl, 3anuch
IPOLEHTOB B BHUJIE ApoOU U ApoOU B BHUJIE IPOLEHTOB. TpHU OCHOBHBIE 337aul Ha
IIPOLICHTBI, PELICHUE 3a1a4 U3 PEalbHON IIPAKTUKHU.

[IpumMeHeHnE TPU3HAKOB  JCIUMMOCTH, pA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTM, B TOM 4Hcie TmpsMags W oOpaTHas
IIPONIOPLIMOHAIBHOCTH.

AaredpanvyecKue BbIPAKEHUSA

[lepemeHHBIE, YNCITOBOE 3HAYCHHUE BBIPAKEHUSA C IEPEMEHHOU. JlomycThMble
3HA4YEHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEK/1y BEJIMYMHAMU B BHJIE
¢dopmyibl. Beruucienus no gpopmynam. [IpeodpazoBanue OyKBEHHBIX BbIpaKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBUia NpeoOpa3oBaHUS CYMM U
IIPOU3BENICHUH, PaBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeéMblX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENIEM.

OpHowiensl 1 MHOTOWIEHBI. CTeneHp MHOrowIeHa. CioKeHue, BBIYUTAHMUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMyJbl COKpAIEHHOIO YMHOXKEHHMs: KBaApar
CyMMBl M KBaapar pasHocTu. Popmyna pa3HOCTH KBaaparoB. Pasznoxenue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHs, MpaBuUja NpeoOpa3oBaHUsl ypaBHEHUS,
PABHOCHJIBHOCTb YPAaBHEHUM.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YPaBHEHMS, pEIICHHE JIMHEWHBIX YypaBHeHHU. COCTaBJIEHHWE YpPABHEHHU 110
YCJIOBHIO 3a7ja4u. PeleHne TeKCTOBBIX 3a/1a4d C TOMOIIbIO YPaBHEHUM.

JIuneiiHOe ypaBHEHHE C JIBYMs NEPEMEHHBIMH U ero rpadguk. Cucrema IByX
JMHEWHBIX YPAaBHEHHMM C AByMs IEpeMEHHbIMU. PelieHue cucrem ypaBHEHUU
cnocoboM MoACTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3alad C TOMOIIBIO
CHUCTEM YpaBHEHUU.



DOyHKIUU

Koopaunara Touku Ha npssMou. UnciioBsle NpOMEXKYyTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAMHATHOM ITPSAMOM.

[TpsimoyronbHas cuctema koopauHat, ocu Oxu Oy. AbGcuucca u opAauHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenue rpadukoB peanbHbIX 3aBucuMmocTeil. [lonstue dynkmun. [padux
¢ynkiun. CpoiictBa Qpynkumii. Jluneitnas yunkuus, e€ rpadux. I'papuk GyHKIIMN
y = |X|. I'padmuueckoe pelieHre JTHMHEWHBIX ypaBHEHHH M CHCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yuciaa v BIYMCICHUSA

KBagparHbeiii kopeHb U3 uwucia. [loHsTHEe 00 UppalMOHAIBHOM YHCIIE.
JecaTnunble TpUOIMKEHUST UppalMOHAIBHBIX yucen. CBoiicTBa apu(phMETHIECKUX
KBaJIPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPEoOpa30BaHUI0 YUCIOBBIX BBIPAKEHUIN
Y BBIUHUCJIEHUSM. JIeHCTBUTEIIBHBIE YUCIIA.

CremneHb ¢ LeabIM IMOKa3aTeneM 1 €€ cBoricTsa. CTaHmapTHAs 3alKCh YNCIA.

AaredpanvyecKue BbIPpAKEHUSA

KBampaTHbpiii  TpE€XuieH, pas3loKEHWE KBAJAPATHOIO  TpEXUWIEHAa Ha
MHOKHUTEJIN.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anreOpanueckoil apoowu.
CrnoxxeHue, BbIUMTAHUE, YMHOXEHHE, JI€JICHHE anreOpandeckux JapoOei.
PannonanbsHbIe BRIpRXXEHHS U X ITpeoOpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJIpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padrueckas uHTEpnperaurs ypaBHEHUN C IByMsI IEPEMEHHBIMU U CHCTEM
JVMHEMHBIX YPAaBHEHUW C JABYMsI II€peMEHHbIMU. lIpuMepnl pelieHus cucrem
HEJIMHEMHBIX YPABHEHUU C JIByMS [IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crnocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OIHOW IIEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJJHOM NTEPEMEHHOM.

DyHKIMHA

[Tonsitue @ynknuu. OOnacTh oOmpeAeseHus W MHOMXECTBO 3HAYCHUM
dbynakun. CiocoOb! 3a1aHust PyHKITUH.



I'paduk ynxkuuu. UYrenue cpoiictB (yHKiuu no e€ rpaduky. [Ipumepst
rpadukoB GYHKIHMA, OTPaXKaIOIIUX peabHbIE MPOIECCHI.

@DyHKIMU, OMNHUCHIBAIOIIME TPSIMYI0 M OOpaTHYIO MPOMOPLHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. OyHkmun Y = X2, ¥ = X3, y = \X, y=|X|. [paduueckoe
pEIICHUE YPABHEHUN U CUCTEM YPABHECHUM.

9 KIIACC

Yuciaa v BIYMCICHUA

PanronanpHbie 4KCla, UppallMOHANIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JecATHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YUCEN, ACUCTBUTEIHHBIC YHCIIA
KaKk OCECKOHEUHbIC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEK]Iy MHOKECTBOM JICUCTBUTEIBHBIX YACENI U KOOPAUHATHOM MPSMOM.

CpaBHeHME JIEHCTBUTENIbHBIX 4YHCEN, apu(MeTHYecKue JeHUCTBUA C
JEACTBUTEIBHBIMU YU CIIAMH.

Pa3mepbl OOBEKTOB OKpPYXKAIOIIET0 MHPA, IMTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MHUpE.

[Tpubnmx€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucell. [Ipuknika u oueHkKa pe3yinbTaToB BEIYMCICHUM.

YpaBHeHHS U HEPABEHCTBA

JIuneiinoe ypaBHeHUE. PemieHne ypaBHEHUM, CBOOAIIMXCS K JINHEMHBIM.

KBagpaTHoe ypaBHeHue. PelieHne ypaBHEHUN, CBOMSIINXCS K KBagpaTHBIM.
buksanpatHoe ypaBHeHue. lIpumepsl pemieHnsi ypaBHEHUN TPEThEN U 4ETBEPTOU
CTEIICHEU Pa3JIOKEHUEM Ha MHOXKHUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHue TeKCTOBBIX 3aaad
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem aByX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOpPBIX JHMHEIHOEe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHHUN C IBYMsI IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienrne IMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOW. PemeHue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
['padrueckas wHTEepHpeTanyss HEPABEHCTB W CHUCTEM HEPABEHCTB C ABYMS
IIEPEMEHHBIMH.

DyHKIUU

KBaaparnunas ¢ynknus, e€ rpaduk u cBoictBa. [lapaboma, KoOpaAuHATHI
BEPUIMHBI 11apadOoJIbl, 0Cb CUMMETPHUH MAPAOOJIBI.



I'paduxu pyrxmumit: Y = kx, y = kx + b, y = k/x,y = x3, y=Vx, y = x| , u ux
CBOWCTBA.

YucsioBbIe MOCI€I0BATEILHOCTH U MPOrPecCuu

[loHATHE YHCIIOBOM TMOCIEAOBATEIBHOCTH. 3aJaHUE TIOCIIEIOBATEIIBHOCTH
pPEKyppeHTHOI (popMyIoit u GopMyIoit N-To diieHa.

Apudmernueckass U reoMmeTrpuueckas mporpeccuu. @opmynsl N-ro wieHa
apu(MeTHYecKo U TeOMETPUUYECKOM MPOrpecCcrii, CyMMBI IIEPBBIX NUIECHOB.

N300paxeHne 4YIE€HOB apUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M AKCIIOHEHUMAJIBHBIN POCT.
CI10KHBIE NPOLICHTBHI.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA
IMPOT'PAMMBI YYEBHOTI'O KYPCA «AJI'EBPA»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATHI

JInuHoCTHBIE Ppe3yJbTaThl OCBOCHHS TIPOrpaMMbl y4eOHOTO Kypca
«Anredpa» XapaKkTepu3yroTCs:

1) naTrpuoTHYeCcKOEe BOCIMTAHME:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMYy H HACTOSIEMY POCCUHUCKOU
MaTeMaTUKH, [IEHHOCTHbIM OTHONIEHWEM K JIOCTIKCHUSIM  POCCHUICKHX
MAaTEMATHUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHX
JOCTHKEHHUM B IPYTUX HayKaX W MPUKIAAHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00s3aHHOCTEN TpakKIaHWHA U PeaN3alii €ro
npaB, TMPEJICTABJICHUEM O MATEeMaTUYECKUMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYP TPaKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C TMPAaKTUYECKUM NPUMEHEHHEM JOCTUKEHUW HAyKH, OCO3HAHUEM BaXHOCTHU
MOPaJIbHO-3TUUYECKUX ITPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TpyAoBO€ BOCIIMTAHUE:

YCTAaHOBKONI Ha AaKTMBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMATHYECKOTO
oOpa3oBaHUs Ha TMPOTSHKEHUM BCEH JKU3HU I YCHEHIHOW TpodeccruoHanbHOM
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K  OMOLMOHAJIBHOMY U  ACTETUYECKOMY  BOCIPUSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lad, PEUICHUM, pPacCYXXIECHUM, YMEHHUIO BHUIEThH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTH HAYYHOI0 NMO3HAHUS:

OpUEHTAlME B JIESITEIBHOCTA HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MPECTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UeJOBEKa, IPUPOJIbI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HaykKM Kak cQepbl YelIoBeueCKOM
JEATEeIIbHOCTH, JTANOB €€ Pa3BUTUS U 3HAYMMOCTH ISl Pa3BUTHS IIUBHIA3ALINU,
OBJIJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KyJIbTYpOW KakK CPEeACTBOM
MO3HAHUS MHpPA, OBJAJECHUEM NPOCTEUIIMMHU HaBBIKAMU HCCIIEI0BATENbCKON
JeATEeIIbHOCTH;

6) ¢usuyeckoe BocnuTanue, (GOpMHPOBAHHE KYJIbTYPbl 310pPOBbSl H
IMOIMOHAJILHOIO 0JIaronoJIy4Yns:



FOTOBHOCTBIO MPUMEHSATh MATEMATUYECKUE 3HAHHUS B HMHTEpEcax CBOETO
3MI0pPOBBsl, BEICHHMS  3J0pPOBOrO  00pa3a JKM3HU  (30POBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIIeH cpenpl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOT0 XapaKTepa SKOJIOTMYECKUX MPOOJIeM U MyTeH UX pelIeHHUs;

8) ajanTranusa K U3MEHAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YYUTHCS y JPYTUX JOJIeH, MpuoOpeTarb B COBMECTHOW JEATEIIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMA U3 ONbITA JPYTHX;

HEOOXOJUMOCThIO B ()OPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHCIE
bopMyIUpOBaTh UEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEMUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUS W JeWCTBUSA, (OPMYJIUpPOBATh U OIEHUBATh PHUCKU U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3zoBble 1ornyeckue AecTBU:

e BBISIBIISITh W XapPAKTEPU30BATH CYIIECTBEHHBIC MPU3HAKKM MATEMATHYECKHUX
OOBEKTOB, TIOHSTWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
ompeieSIeHUs MOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIaccupuKaiuy,
OCHOBaHMsI 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

e BOCIIPUHHUMATb, bopMyIMpOBaThH 51 peoOpa3oBbIBAThH CYXICHHUS:
yTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIKE, YCIOBHbIC;

e BBISIBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3W M MPOTUBOPEUHUS B
dakTax, MaHHBIX, HAONIOACHUSX U YTBEPXKIACHUSX, MpeyiaraTh KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

e ICJIATh BBIBOJABI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKM, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;



e pa30upaTh [OKa3aTeJbCTBA MATEMATHYECKUX YTBEPKIECHUW (MpAMBIE U OT
IPOTUBHOIO), NPOBOJUTH  CAMOCTOSTEIBHO  HECIOXKHBIE  JIOKA3aTEIbCTBA
MaTeMaTH4eCKux (hakTOB, BBICTpanBaTh apryMEHTAIUIO, IPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKACHMUS;

e BBIOMpaTh Cc0co0 perieHus yd4eOHoH 3aaun (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHus, BbIOMpaTh HaubOoJee MNOAXOMIIIMA C YY4ETOM CaMOCTOSTENBHO
BBIJICIICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

e HCIIOJB30BAaTh BONPOCH KAaK HCCIEAOBATEIBCKUI WHCTPYMEHT IIO3HAHUS,
(GopMynupoBaTh  BONPOCH,  (DUKCHPYIOIIME  MPOTHBOpEUHE,  IMpoOieMy,
CaMOCTOSITENIFHO YCTAHABIMBATh MCKOMOE U JaHHO€, (HOpPMUPOBATH THIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3ULMIO, MHEHHUE;

e IPOBOJWUTH II0 CaMOCTOSTEIIBHO COCTABICHHOMY IUIAHY  HECIJIOXKHBIN
HKCIEPUMEHT, HEOOJIbIIOE UCCIEJOBAHUE IO YCTAHOBJIEHHUIO OCOOEHHOCTEH
MaTeMaTH4YECKOro 00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;

e CaMOCTOSITEIBHO (QOpMyIUpPOBaTH OOOOIIEHHS W BBIBOABLI IO pe3yJibTaTam
IPOBEIEHHOTO  HAOJIOJIEHUS, MCCIEIOBAaHUSA, OLEHHUBaTh  JOCTOBEPHOCTH
HOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

e IIPOTHO3MPOBATh BO3MOXXHOE pa3BUTUE IIpolecca, a TaKKe BbIABUIAThH
MPEANOJI0KEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

e BBISIBJISITH ~ HEJOCTAaTOYHOCTh W M30BITOYHOCTh ~ WMH(OPMALIMK, JIaHHBIX,
HEOOXOUMBIX JIJIsl pELICHUS 3a1a4U;

e BBIOWpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBaTb U  HHTEPIPETHUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHHUS;

e BEIOMpATh (hOpMY IpEACTaBICHUS MH(DOPMAIMU U WILTIOCTPUPOBATH peLIaeMble
3aJjauM CXeMaMH, JuarpaMmmamu, MHOUM rpadukoil 1 uX KOMOMHALUSIMU;

e OLICHUBATH HAAEKHOCTh MH(OPMALIUU IO KPUTEPUSAM, MIPEIOKEHHBIM YUUTEIEM
WIH CPOPMYIMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

e BOCIIPUHUMATh U (OPMYIUPOBATH CY>KJIEHUS B COOTBETCTBUU C YCJIOBHUSIMU H
HeJsIMM  OOIIEHUs], SCHO, TOYHO, I'PaMOTHO BbIpa)kaThb CBOIO TOYKY 3PEHHS B
YCTHBIX W IMHUCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOAYy PELICHUs 3a/JauH,
KOMMEHTHUPOBATH MOJYYEHHBIN PE3yJIbTaT;

e B X0Jle OOCYXJEeHMsS 3a7aBaTh BONPOCHI MO CYIIECTBY OOCYXIa€MOW TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pELIEHUs], COINOCTABIATh CBOM CYXKIEHUS C CYXICHUAMH JPYIUX YYaCTHUKOB
uanora, oOHapy»KMBaTh pa3jiMuue U CXOACTBO IMO3ULMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;



e IPEJICTABIATh PE3YJAbTaThl PEIICHHs 3aJaud, SKCIIEPUMEHTA, HCCIIeOBaHUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
NpE3eHTALNU U 0COOCHHOCTEN ayIMTOPHUH;

e IOHUMATh M HCIOJb30BATh NPEUMYIIECTBA KOMAHIHOM W HHAMBUAYaJIbHOMU
paboThI IPU PEIICHUH YYEOHBIX MaTEMAaTHYECKUX 3a]1aY;

e IPUHUMATh II€JIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH OPTaHHU3AIUIO
COBMECTHOI paboOThI, pachpenessTh BUABl pabOT, JOroBapuUBaThCs, OOCYXKIAaTh
MPOILIECC U PE3YNbTAT PAd0ThI, 0000IaTh MHEHHUS HECKOJIBKHX JIOJICH;

e YYaCTBOBAaTh B TI'PYMMOBBIX (hopMmax paboThl (0OCYyX JeHUs, 0OMEH MHEHUSIMHU,
MO3TOBBI€ IITYPMbI U APYTHE), BHITOIHITH CBOIO YaCTh Pa0OTHI U KOOPAMHUPOBATH
CBOM JICHCTBUS C JPYTMMH YJI€HAMH KOMaH[bl, OIICHMBATh KA4e€CTBO CBOETO
BKJIaZla B OOWIMH MPOIYKT MO KPUTEPHSIM, CPOPMYIUPOBAHHBIM YyYaCTHHUKAMHU
B3aMMOJCHCTBHUSL.

PerysiTuBHBIe YHHBepCaJbHbIe y4eOHbIe AeiicTBUS

Camoopranusauus:

e CAMOCTOSITENIFHO COCTABIIATH TUIAH, allTOPUTM PEIIeHUs 3a7aun (UM €ro 4acTh),
BBIOMPATh CHOCO0 pPEIICHHS] C Y4ETOM HMMEIOUIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTHpPOBaTh M KOPPEKTUPOBATh BAapUAHTBl PEIIEHUN C
y4€TOM HOBOU MH(OPMAITIH.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH MHTEIEKT:

e BJIAQJIETh CIIOCOOAMHM CaMOIIPOBEPKHU, CAaMOKOHTPOJIS TMpoliecca W pe3yibTaTa
pelIeHns MaTeMaTHUeCKON 3a1auu;

e IPEIBUJETh TPYAHOCTH, KOTOpPbIE€ MOTYT BO3HHMKHYTh IpPH PEIICHUU 3a/ayH,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIMNOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHWBATh COOTBETCTBUE pe3ysbTaTa AEATeIbHOCTH TIOCTABICHHOW IIeNU |
YCIOBUSIM, OOBSACHATH IPUYUHBI JOCTUKEHUSI WM HEJOCTHKEHUS LEIH, HAXOIUTh
OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

MHNPEJIMETHBIE PE3YJBbTATBI

K xoHmy oOydenus B 7 KkJjacce OOyYarOIMICS TIOJYYUT CIICAYIOIIHE
MPEIMETHBIE PE3YJIbTAThI:

YucJia 1 BBIYUCIEHUSA

BreinonHaTh, coueras YCTHbIE U MHUCHbMEHHbBIC MPUEMBI, apu(DMETHUYECKUE
JIEUCTBUS C pPallUOHAIBHBIMU YHCIIAMHU.

HaxoauTh 3HaueHWsS YHUCIOBBIX BBIPAKCHUH, MPUMEHSATH pPa3HOOOpa3HbIC
CrIocoObl M MPUEMBI BBIYMCIICHUS 3HAYCHUM APOOHBIX BBIPAKESHHM, COACPIKAIIMX
OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH.



[lepexoauth OoT OgHOM (HOPMBI 3aIUCH YUCEN K ApYyroil (mpeodpa3oBHIBATH
JECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTH B OCCKOHEUHYIO JCCATUIHYIO TIPOOBH).

CpaBHHBATh U YIIOPSI0YMBATH PALIMOHAIIBHBIEC YNCTIA.

OKpyrasaTh yncIIa.

BBINONHATS NPUKHUIKY U OLIEHKY PE3yJIbTaTa BEIYMCICHUM, OLIEHKY 3HAYCHUU
YUCJIOBBIX BBIPAKCHHWU. BBINOJIHATE AEUCTBHS CO CTENEHSAMH C HATYpPaJIbHBIMU
IIOKa3aTeJISIMH.

[IpuMeHATh  NPU3HAKK  JACIMMOCTH,  PpAa3jIOKEHUE HAa  MHOMKMUTENN
HATypaJIbHbIX YUCEIL.

Pemate mpakTHKO-OPMEHTHPOBAHHBIE 337a4M, CBA3aHHBIC C OTHOLICHUEM
BEJINYMH, MNPONOPLUMOHAIBHOCTBIO BEIWYMH, NPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUA 3aJay C Y4ETOM OIPAHUYEHUM, CBA3AHHBIX CO CBOMCTBAMMU
paccMaTpuBaeMbIX OOBEKTOB.

AJuiredOpanyecKue BbIPpaKEeHUA

Hcnonb3oBaTh anreOpandyeckyr0 TEPMUHOJIOTHI0 U CHUMBOJIUKY, IPUMEHSTh
e€ B IpoLecce OCBOCHHS YUeOHOro MaTepuarna.

Haxoauts 3HaueHHss OyKBEHHBIX BBIPRXKEHHUH IPU 3aJaHHBIX 3HAYCHMSIX
IIEPEMEHHBIX.

BelnonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
NPUBEAECHUEM NTOJIOOHBIX CIIATa€MbIX, PACKPBITHEM CKOOOK.

BBINONHATE yMHOXKEHUE OJHOYICHA HAa MHOIOWIEH M MHOIOWIEHA Ha
MHOTOYJIEH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCyIIecTBIATh PA3JIOKEHUE MHOTOWICHOB HA MHOMKUTEIM C IOMOIIBIO
BBIHECEHUSI 33 CKOOKM OOILEro MHOXHTEINA, TPYNIUPOBKU  CIIAraeMbIX,
npuMeHeHus: (POpMyJ COKPAILIEHHOTO YMHOKEHHUS.

[TpumensTh npeoOpa3zoBaHUsi MHOTOUYIEHOB ISl PELICHUS Pa3IMYHbIX 3ajay
13 MaTEMAaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHOU ITPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypaJbHBIMU TOKA3aTEISIMM IS
npeoOpa3oBaHUsl BRIPAKCHUIA.

YpaBHeHHS U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHUsI C OJHOM IEPEMEHHOW, NPUMEHSs IpaBUJIa
[Iepexo1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIBHOMY eMmy. IIpoBepsATs, sBisieTCs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METOIbI IPHU PEIICHUH JIMHEUHBIX YPABHEHUHN U UX
CUCTEM.

[TonGupate mnpumepbl Map 4YHCEIN, SBIAIOIMIMXCS pPEIIeHUEM JUHEHHOro
YPAaBHEHMUS C ABYMS IIEPEMEHHBIMMU.



CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpauK JTUHEWHOTO YpaBHEHUS C
JIBYMSI TIEPEMEHHBIMH, TOJIb3YSICh TpadUKOM, TPHUBOAUTH MPUMEPHI PEIICHUS
YpaBHEHUS.

Pewmats cuctemsl IBYX JIMHEMHBIX YPABHEHUN C ABYMS IEPEMEHHBIMH, B TOM
qucie rpa@uuecku.

CocTaBnsATh M pellaTh JIMHEWHOE YPAaBHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH IO YCJOBHUIO 3aJauyd, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M MOJyYEHHBIN pe3yJIbTarT.

DOyHKIMHA

N3006paxkath HaA KOOPAUHATHOM MPSIMOI TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KU, HHTEPBAJIbI, 3alIMCHIBATH YMCJIOBBIC IPOMEXKYTKHU Ha
anreOpanyecKoM si3bIKE.

OTMeuaTh B KOOPJMHATHOW IJIOCKOCTH TOYKHU IO 3aJaHHBIM KOOpPIAWHATAM,
CTpouTh rpaduku TuHEHHBIX GyHKIMA. CTpouTh rpadux GyHKIUU Y = [X|.

OnuchiBaTh C MOMOIIBIO (YHKIIUH HW3BECTHBIC 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHUE, LI€HA, KOJUYECTBO, CTOMMOCTD,
IIPOU3BOJAUTENIBHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuthb 3HaueHne PyHKIIUU 110 3HAUCHHIO €€ apTryMEHTAa.

[Tonnmate rpaduyeckuii crocod MpeACTaBICHHUS W aHalU3a WHOOpMaIuH,
U3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 TPAPUKOB peabHbBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K koHmy oOyueHuss B 8 kuacce o0OydaroIIMHCA MOJIYYUT CIEIYIOIINE
MPEAMETHBIE PE3YIBTATHI:

Yucaa v BIYMCICHUA

Hcnonb30BaTh HayaJlbHbIE MPEACTABICHUS O MHOXKECTBE JAEHCTBUTEIBHBIX
yucen JJIsl CPaBHEHUSI, OKPYTJIEHUS U BbIUUCIECHUMN, N300pa)aTh JACHCTBUTEIbHbBIC
4yycila TOYKaMU Ha KOOPAUHATHOU IIPSIMOM.

[IpumensaTe moHsTHE apUPMETUYECKOTO KBAJIPATHOTO KOPHS, HAXOAWTH
KBaJpaTHbIE KOPHU, UCIOJB3Ysl MPU HEOOXOJUMOCTH KaJbKYJSTOP, BBITOIHSATH
npeoOpa3oBaHus BBIPAKEHUN, COJEP)KAIIMX KBAAPATHBIE KOPHHU, HCIONb3Ys
CBOMCTBA KOPHEMU.

Hcrnonb30oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCET C MOMOIIBIO JAECATUYHBIX
npobeit u crenieHeit uucia 10.

AuredpanvyecKue BbIPAKEHUA

[IpyuMeHSATHh TOHSATHE CTENEHU C IeJIbIM IOKa3aTeJeM, BBIMOJHATh
npeoOpa3oBaHus BEIPAXKCHUH, COJEPIKAINX CTETICHH C IEITBIM MOKa3aTesIeM.

BBITIONHATE TOXIECTBEHHBIE MPEoOpa30BaHUs PAIMOHATBHBIX BBIPAKEHUN
Ha OCHOBE MPaBWJI ACHUCTBUIN HAJ MHOTOUJICHAMH U alreOpandecKuMu JAPOOsIMHU.

PackiianpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTENU.



[IpumeHATh MpeoOpa3oBaHus BBIPAKEHUHN IS pEIIEHUS PA3IMYHBIX 3a/1a4 U3
MAaTEeMaTUKH, CMEXHBIX ITPEIMETOB, U3 PEATBHOU MPAKTUKH.

YpaBHeHNS U HEPABEHCTBA

Pewmaty nMHEVHBIE, KBAJIpaTHbIE YPaBHEHUS U PAlMOHAJIbHBIE YpaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUM C IByMsI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIECTOBAHNS YPABHEHUW U CUCTEM YPAaBHEHUM, B
TOM YHCII€ C TPUMEHEHUEM TrpadUuecKuX MpeACTaBlIeHUH (yCTaHaBIMBaTh, UMEET
JY YpaBHEHUE WIM CHCTEMa YPAaBHEHUUN PEIICHHS, €CIIM UMEET, TO CKOJIBKO, H
npouee).

[lepexoauTh OT cioOBeCHON (HOPMYIMPOBKU 3a7aduu K €€ anreOpandecKou
MOJENM C IIOMOLIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMBl YpPaBHEHUHU,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4H MOJIYYEHHBIN PE3ybTarT.

[IpuMEHATh CBOWCTBAa YHCIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLECHKH,
pelath JIMHEWHbIE HEPABEHCTBA C OJHOW IMEPEMEHHOM M WX CUCTEMBI, JaBaTh
rpaUUecKyr0 WUIIOCTPALMI0 MHOXXECTBA PEIICHUHA HEpPaBEHCTBAa, CHCTEMBbI
HEPABEHCTB.

DyHKIUU

[ToHumaTh ¥ KCHONB30BaTh (DYHKIIMOHAIBHBIC TOHITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O003HAYEHMsI), ONPEIENATh 3HAUCHHE (PYHKIUM O 3HAYCHUIO
aprymMeHTa, OlpeAeaTh CBOMCTBA (PYHKIUU 1O €€ rpaduky.

Crtpoutb rpaduku 3J€MEeHTapHbIX QYHKIUN BUJIA:

y = kiX, y = X2, y = X3,y = [X|, Y = VX, OIHCBIBaTh CBOWCTBA UHCIOBON
dbyukiuu no e€ rpaduxy.

K xoHmy oOyueHuss B 9 kJjacce oOydYaromMiCs TOIYyYUT CIICAYIOIIHNE
IIPEAMETHBIE PE3YIIBTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAIIBHBIEC U UPPALIMOHAIBHBIE YHCIIA.

BoimonHaTh  apudMeTHYeCKue JEUCTBUS C PAlMOHAIBHBIMU YHCIIAMH,
codeTrass YCTHbIE U TNUCbMEHHBIE TMPUEMBI, BBIOJHATH BBIYUCICHUS C
UppaLMOHATbHBIMU YUCIAMU.

Haxonute 3HaueHHWs CTENEHEW C LENbIMU T[OKa3aTels MU U KOPHEW,
BBIYUCIISITh 3HAYEHUS YHCIIOBBIX BBIPAKECHUI.

OKpyrJisiTh  JE€WCTBUTEIBHBIE YHWCIA, BBINOJIHATh MNPUKHUAKY PE3yjbTaTa
BBIYMCJICHUH, OLICHKY YMCJIOBBIX BBIPAKEHUM.

YpaBHeHMs U HEPABEHCTBA

Pewlate JMHENHBIE W KBAaJApAaTHBIC YPAaBHEHMS, YPAaBHEHUS, CBOISIIMECS K
HUM, NIpOCTENIINe TPOOHO-pallMOHAIbHBIE YPABHEHHUS.

Pemare cucremsl IBYX JIMHEWHBIX YPAaBHEHUM C JABYMS IEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.



PemaTe TeKCTOBBIC 3a7aud aireOpavecKuM CIIOCOOOM C  TIOMOIIBIO
COCTABJICHHSI YPAaBHEHUS UM CUCTEMBI IByX YPABHEHUN C ABYMs IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIECTOBAHNUS YPABHEHUW U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TrpadUuecKuX Npe/ICTaBleHUi (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMAa YPAaBHCHUM PEIICHMS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

PemaTe nuHEHHbIE HEPAaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300paxkaThb
pElLIEHUE HEPABEHCTB HA YUCJIOBOM NPSMOM, 3alMCHIBATh PEIICHHE C MOMOIIBIO
CUMBOJIOB.

Pemlatb  cucTeMBbl  JIMHEHWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIME KBaJpaTHOE HEPaBEHCTBO, H300pa)xkaThb pEIICHHE CHUCTEMBI
HEPaBEHCTB Ha YMCIIOBOM MPSIMOM, 3alIUChIBATh PELIEHUE C TOMOUIBIO CHMBOJIOB.

Hcronb30BaTh HEPABEHCTBA ITPU PEILICHNUN Pa3IUYHbIX 337a4.

DOyHKUIMHA

Pacnio3naBate (yHKIMM U3y4eHHBIX BHJIOB. [loKa3pBaTh CXeMaTHYECKU

pacIoyio’keHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB pyHKImit Buga: y = KX, y
=kx+b y=kix, y=ax2 + bx + ¢,y =x3,y =X, y = |x|, B 3aBuCcHMOCTH OT
3HAYE€HUN KOA()PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

CrpouTh U HU300paXkaTh CXEMATUYECKU TpaUKU KBaJpPaTUUHBIX (DYHKIIHH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 10 UX IpaduKaM.

Pacno3naBaTh kBajgpaTHuHyto (QYHKIUIO 110 (HopMyIie, MPUBOJIUTE TPUMEPHI
KBaJIPAaTUYHBIX (DYHKLMIA U3 peabHOMN )KU3HU, PUZHKHU, TEOMETPHH.

YucsioBbIe MOCIEI0BATEILHOCTH U MPOrPeccun

Pacno3naBaTh apu(MeTHUECKYI0 U TE€OMETPUYECKYIO0 MPOTPecCHHd MpU
pa3HbIX CIIOCO0aX 3a/IlaHuUs.

BbIMONHATS  BBIYMCIEHHS C  HCNOJb30BaHHEM (oOpMya N-TO  4jieHa
apru(PpMETUIECKON U TeOMETPUUECKON MPOrpecCuii, CyMMbI IEPBBIX N YJICHOB.

N300pakaTh 4j€Hbl MOCJIEI0BATEIbHOCTH TOYKAMH Ha KOOPIUHATHON
IIJIOCKOCTH.

Pemate 3amauM, CBA3aHHBIE C YHUCIOBBIMM IIOCJIEIOBATEIBHOCTSIMU, B TOM
YHUCJIE 33/1a4M U3 PEaIbHOM JKU3HU (C UCIOIBb30BAHUEM KAJIbKYJSATOPA, HU(DPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne /i P Konrpoabnsie | Ilpakruueckue (mudpp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Yucia u BeIYKCIICHUS. PalinoHalibHbIE o5 1 bubmuorexa [JOK
qyyciia https://m.edso0.ru/7f415b90
bubmuorexa [JOK
2 AJrCOPanteCKNe BEIPAKCHHA 27 ! https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
3 ¥ paBHEHHS 1 HEPABCHCTRA 20 ! https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
4 Koopwnatet n rpaguki. GynKimm 24 . https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
° TosToperne i 060buiene 6 ! https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 5 0



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

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne /it P Konrtpoabnsie | Ipakruueckue (1udpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
bu6mmorexa [IOK
1 Uucna u Beruncnenus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTENeHb ¢ 1ebIM 7 bu6mmoreka [IOK
IIOKa3aTeneM https://m.edsoo.ru/7f417af8
Anrebpanyeckue BbIpaKEHHUS. bubnuoreka [IOK
3 S 5 1
KBagpartsslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKue BoIpaKCHUS. 15 1 bubnmnorexa [JOK
Anrebpanueckast 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. KBagpaTHbie 15 1 bubnnoreka [JOK
YpaBHEHHUS https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CHUCTEMBI 13 bubnuotexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmorexa [IOK
8 DyHKLHH. OCHOBHbIC NOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
o DyHkuHu. qucnosIe PyHKiHH o https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
1 IT 2
0 OBTOpCHIE H 0bobueHe 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uu@poBbIe
Ne /it P Konrtpoannbie | Ilpakruueckue (mudpp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Yucna u BeuucieHus. JleicTBUTEIbHBIC 9 bubmuorexa [JOK
yucia https://m.edso0o.ru/7f419d08
5 YpaBHEHHUs U HEPABEHCTBA. Y PaBHEHUA C 14 1 bubnmnoreka HOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnuotexa [HOK
YpaBHEHUN https://m.eds00.ru/7f419d08
bu6mmoteka [IOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bu6nuoreka [IOK
° Dy 16 1 https://m.eds00.ru/7f419d08
bu6nuoreka [IOK
q 1 1
6 HCJIOBBIE ITOCIIEN0BATEIBHOCTH 5 https://m.eds00.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 18 1 bu6nuoreka [IOK
3HaAHUU https://m.eds00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0



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

HOYPOYHOE INIVIAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne T Hara uudgposbie
€Ma ypoka Kontpoasnbie | IlpakTnyeckue
n/n Bcero u3ydyeHnus | oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
1 [TonsiTHE panOHaNBHOIO YKCIA 1
5 Apudmernueckue TeUCTBUS C 1
paloHaIbHBIMU YHCIIAMU
3 Apudmernueckue T1eUCTBUS C 1
paloHaIbHBIMU YHCIIAMU
4 Apudpmernueckue neiCTBUS C 1
paIoHaIbHBIMU YHCIAMHU
5 Apudmernueckue neiCTBUS C 1
paloHaIbHBIMU YHCIAMU
6 ApudmeTrnueckue IeiCTBUS C 1
paloHaIbHBIMU YHCIIAMU
7 CpaBHeHue, ynops/10uMBaHue 1
palMOHANBHBIX YHCEI
8 CpaBHeHue, ynops10uMBaHue 1
palMOHANIBHBIX YHCEI
9 CpaBHeHMe, ynops10uMBaHue 1
paIMOHATIbHBIX YHCE
10 Cremnensb ¢ HATYpATbHBIM 1 bubnmnoreka [JOK
[IOKa3aTeneM https://m.edsoo.ru/7f4211de
11 CreneHns ¢ HaTypalIbHBIM 1 bubnuoreka [IOK



https://m.edsoo.ru/7f4211de

MOKa3aTeIeM https://m.edsoo0.ru/7f421382
12 Crenenb ¢ HATYpaJIbHBIM bubnunoreka [HOK
[I0Ka3aTelIeM https://m.edsoo.ru/7f42154e
13 CreneHb ¢ HaTypaJbHBIM bubnnoreka [HOK
[I0Ka3aTesemM https://m.edsoo.ru/7f4218be
14 CreneHb ¢ HaTypaIbHBIM
MoKa3areieM
15 Pemennie oCHOBHBIX 3a/1a4 Ha JpooOH,
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH
16 Pemenrie oCHOBHBIX 3a/1a4 HA JPOOH,
MIPOLICHTHI U3 peaTbHON MPAKTHKU
17 Pemenrie oCHOBHBIX 3a/1a4 HA JPOOH,
MIPOIICHTHI U3 PeaTbHOUN MPAKTHKU
18 Pemenrie oCHOBHBIX 3a/1a4 Ha JpoOH,
MIPOIICHTHI U3 PeaTbHON MPAKTHKU
19 [Ipu3Haku AenUMOCTH, PA3I0KEHUS
Ha MHOXUTEJIH HATYPAJIbHBIX YHCEI
20 [Tpu3Haku AeIUMOCTH, PA3I0KEHUS
Ha MHOXUTEJH HATYPAJIbHBIX YHCEI
21 Peanbupie 3aBucumoctu. [Ipsimas u
oOpaTHast IPOTMOPIIMOHATBHOCTH
99 Peanbupie 3aBucumoctu. [Ipsimas u
oOpaTHast IPOIMOPIIMOHATBHOCTH
23 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIUOHATEHOCTH
24 Peanbuble 3aBucumoctu. Ilpsmas u

oOpaTHast MPOMOPIHOHATIEHOCTH



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

KonTponbhas pabora no teme

25 n n
ParnmonanbHbIe yncia
26 BykBeHHbIE BBIpaKEHUS bubmmorexa [JOK
K P https://m.edsoo.ru/7f41feec
27 dopMmybl
28 DopmyIsl
29 [lepemennsie. JlonycTUMbIE 3HAUCHHUSI
MIEPEMEHHBIX
[Ipeobpa3oBanre OYKBEHHBIX
30 BBIPaKCHHH, pACKPBITHE CKOOOK U bubmorexa HOK
P » PAcKp https://m.edsoo.ru/7f41fafa
MIPUBEICHUE TIOJJOOHBIX ClIaraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX
31 BBIPKEHUH, pACKPBITUE CKOOOK U bubmmorexa LOK
P » Packp https://m.edsoo.ru/7f41fd70
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[IpeobOpazoBanrie OyKBEHHBIX
32 BBIpQ)XEHUH, pacKpbITHE CKOOOK U
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[TpeobOpazoBanre OyKBEHHBIX
33 BBIpQ)XEHUH, pacKpbITHE CKOOOK U
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
34 CBolicTBa CTENEHU C HATYPaJIbHBIM bubnmuotexa [JOK
ITOKa3aTeIeM https://m.edso00.ru/7f421382
35 CBOIiCTBa CTETICHHU C HATYPAIHHBIM bubnmoreka [JOK
I0Ka3aTeyieM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENEHU C HATYpaJIbHBIM bubnmoreka [JOK
[I0Ka3aTeyieM https://m.edsoo.ru/7f4218be
37 MHOTro4wIeHbI bubmuorexa [JOK



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

https://m.edsoo.ru/7f42276e

bu6mmoreka [IOK
38 M

HOTORICHE! https://m.edso0.ru/7f422930

39 Ciio)eHue, BBIYMTaHUE, YMHOKEHUE bu6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2

40 Ciio)eHue, BBIYMTaHHUE, YMHOKEHUE bubmuorexa [JOK
MHOT'OUYJIEHOB https://m.edsoo.ru/7f422cc8

41 Crnosxenue, BBIMUTAaHUE, YMHOKEHHE bubnnorexa [HOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca

42 CnoxxeHue, BBIYUTaHUE, YMHOKEHUE bubnuotexa [JOK
MHOTOYJICHOB https://m.edso0.ru/7f423182

43 @opMyIIbI COKpALIEHHOTO bubnuoreka [IOK
YMHOXEHUSA https://m.edsoo.ru/7f42432a

44 DopMyIbl COKPALEHHOTO bubnuoreka [IOK
YMHOXEHHUS https://m.edsoo.ru/7f42464a

45 DopMyIbl COKpaALIEHHOTO bubnnorexka [JOK
YMHOXEHHUS https://m.edsoo.ru/7f424c12

46 DopMyJIbl COKPALLIEHHOTO bubnnoreka [JOK
YMHOKEHHUS https://m.edsoo0.ru/7f424fd2

47 DopMyJIbl COKPAILIEHHOTO bubnuoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f4251d0

48 PaznoxeHre MHOTO4YJICHOB Ha bubmuorexa [JOK
MHOKHUTEIHN https://m.edso00.ru/7f423312

49 PaznoxeHre MHOTO4YJICHOB Ha bubmuoreka [JOK
MHOXUTEIN https://m.edsoo.ru/7f4237fe

50 Paznoxenre MHOrO4IEeHOB Ha bubnmuorexa [JOK

MHOXHUTCIN

https://m.edsoo.ru/7f4239de



https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

Paznoxenne MHOTOYJICHOB Ha

51
MHOXKHUTEIHN
59 KonrponsHas pabora o Teme
"Anredpanyeckue BbIpaxeHus "
YpaBHeHue, npaBuia
53 npeoOpa3oBaHusl ypaBHEHUS,
PAaBHOCUIIbHOCTh YPaBHEHH
JIuHeitHOE ypaBHEHHUE C OJHOU
54 [IEPEMEHHOM, pelleHne JIMHEWHBIX
YpaBHEHUU
JIuneliHoe ypaBHEHHE C OAHOU
55 MIEPEMEHHOM, pellIeHne JIMHEWHBIX bubmmorexa [TOK
P o p https://m.eds00.ru/7f420482
ypaBHEHHH
JInneniHOE ypaBHEHHE C OAHOU
56 IIEPEMEHHOM, pEIICHNE JTMHEWHBIX
YpaBHEHUU
57 Pemenue 3aga4 ¢ moMoIs1o bu6mmoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f42064e
58 Pemenue 3agaq ¢ momompio bu6mmorexa [IOK
ypaBHEHUH https://m.edso0.ru/7f420806
59 Pemrenue 3agad ¢ mOMOIIBIO bu6mmoreka [IOK
YpaBHEHUI https://m.edsoo.ru/7f4209a0
Pemrenne 3amay ¢ mOMOIIBIO bu6mmoreka [JOK
60 .
YpaBHEHUHU https://m.edsoo.ru/7f420e6e
61 JIunelHOEe ypaBHEHHE C ABYMS bubnuorexa [IOK
MIEPEMEHHBIMH U €70 rpaduk https://m.edsoo.ru/7f427c32
62 JIluneitHoe ypaBHEHUE C IBYMS bubnmoreka [JOK



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32

MIEPEMEHHBIMH U €ro rpaduk

https://m.edsoo.ru/7f427e8a

Cucrema 1ByX JUHEHHBIX YpaBHEHUM

bu6mmoreka [IOK

63 C IBYMs IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 CucreMa IByX JIMHEHHBIX YPaBHEHHI
C IByMs IEpEMEHHBIMH
65 CucreMa IByX JIMHEHHBIX YPaBHEHHI
C IByMS IEpEMEHHBIMU
66 Cucrema IByX JIMHEMHBIX YpPaBHEHUI
C IByMS IEpEMEHHBIMH
67 Pemenue cucrem ypaBHEeHUI BH6J_IHOTeKa LOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHUI bubmorexa [JOK
https://m.edsoo.ru/7f42865a
69 Pemenwue cucrem ypaBHEHUH bubmorexa HOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHHIA
71 Pemenue cucrem ypaBHEHUN
79 KonTponbhas pabota no teme bubnnoreka [JOK
"JIuHeliHble ypaBHEHUS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsimoit bubmorexa HOK
https://m.edsoo.ru/7f41de76
bubnmoreka [JOK
4 HHCIIOBIC MPOMEZy Tt https://m.edsogru/7f41dff2
75 YucnoBble TPOMEXYTKH
76 PaccrostHre Mex 1y TByMs TOUKaMH
KOOPAMHATHOU IIPSIMOM
77 PaccrosiHne Mexy NByMsl TOUKaMH



https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2

KOOPJMHATHOUN IIPSIMOM

78 [IpssMoyronbHas cucTeMa KOOpIUHAT bubnuoreka [IOK
Ha IUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyrosnbHasg cucTeMa KOOpJAUHAT bubnnoreka [HOK
HAa IIJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumepsl rpadukoB, 3aJaHHBIX bubnunoreka [HOK
dbopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumepsl rpaduKoB, 3aJaHHBIX bubnuorexa [JOK
dbopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpadukoB, 3aJaHHBIX
bopmynamu
83 Urenue rpa)ukoB peabHBIX bubnuoreka [IOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
84 Urenue rpadMKoB pearbHbIX
3aBUCUMOCTEN
bu6mmoreka [JOK
85 I1
OHATHE (yHKIIHH https://m.edsoo.ru/7f41ef06
86 I'paduk pynkumm
N N bubmuorexa [JOK
87 Cpofictsa pymKumit https://m.edso00.ru/7f41f078
. . bubmuorexa [JOK
88 Crofictea dynicuni https://m.edsoo.ru/7f41f1fe
. bubnuoreka [JOK
89 Juneiinaz ynicuns https://m.edso00.ru/7f427282
bu6mmorexa [IOK
90 Jluneii
MHeliHas GyHKiA https://m.edso00.ru/7f427412
91 [Toctpoenue rpaduka TUHEHHON bubnmoreka [JOK



https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412

byHKIUH

https://m.edsoo.ru/7f426d1e

92

[Toctpoenune rpaduka TUHEHHON
byHKIIUN

93

I'paduk Gynkmmm y =[x|

94

I'paduk pynkmmm y =[x|

95

KonrponsHas pabora o Teme
"Koopaunats! u rpadpuku. OyHkomun"
/ Beepoccuiickast mpoBepovYHast
paborta

bu6mmoreka [IOK
https://m.edsoo.ru/7f41f50a

96

HroroBast KOHTpOJIbHAS paboTa /
Bcepoccuiickas npoBepounas padoTa

bu6mmoreka [IOK
https://m.edsoo.ru/7f429c6¢

97

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOIOB Kypca 7 Kjacca, 00001eHne
3HAHUU

98

[ToBTOpEHNE OCHOBHBIX MOHATHUN U
METOJIOB Kypca 7 Kjacca, 00001ieHne
3HAHUU

bu6mmoreka [JOK
https://m.edsoo.ru/7f429f32

99

[ToBTOpEHNE OCHOBHBIX MOHSATUH U
METOIOB Kypca 7 Kjacca, 00001ieHne
3HAHUU

bu6nmoreka [IOK
https://m.edsoo.ru/7f42a0e0

100

[ToBTOpEHNE OCHOBHBIX MOHATHI 1
METOOB Kypca 7 Kiacca, 00001ieH1e
3HaHUHI

101

[ToBTOpEHNE OCHOBHBIX MOHATHI 1
METO/OB Kypca 7 Kiacca, 00001ieH1e
3HAHUU

bu6mmoreka [JOK
https://m.edsoo.ru/7f42a27a

102

[ToBTOpEHNE OCHOBHBIX NOHATUN U

Bbubmmnoreka [JOK



https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a

METOOB Kypca 7 Kjacca, 00001IeHne
3HAHUH

https://m.edsoo.ru/7f42a900

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102



https://m.edsoo.ru/7f42a900

8 KVIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi | oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
1 KBanpataeiii kopeHp U3 4nciia 1 bubnmorexa LHOK
P p https://m.edsoo0.ru/7f42d452
bu6mmoreka [IOK
2 [TonsiTre 006 UppaIMOHAILHOM YHCIIC 1
ppant https://m.edsoo.ru/7f42eaaa
3 JlecsiTuuHbIe TPUOTUKESHUS 1
UppalMOHANIBHBIX YHCET
4 JlecsiTHUHBIC TPUOTKCHUS 1
HPPAIMOHATIBHBIX YHCET
JlelicTBUTENBbHBIC YKCIIA 1
CpaBHEHME IEWCTBUTENIBHBIX YHCEI 1
CpaBHeHHE IEWCTBUTEIBHBIX YHCEI 1
8 ApudpmeTnueckuil KBaJpaTHbIN 1
KOpEHb
9 VYpaBHeHue BUa X* = a 1
10 CaoiicTBa apumeTnyecKkux 1 bubnuorexa [JOK
KBaJPaTHBIX KOPHEU https://m.edso00.ru/7f42d862
11 CgoiicTBa apuPpMETHICCKUX 1 bubnuorexa [JOK
KBaJIpaTHBIX KOpHEN https://m.edso00.ru/7f42d862
[IpeobpazoBaHme YUCTOBBIX
. bubmuorexa [JOK
12 BBIPKCHHH, COIEPIKAITUX 1

KBaJIpaTHbIE KOPHU

https://m.edsoo.ru/7f42dd26
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[Ipeobpa3oBaHue YHCTOBBIX

13 BBIPAYKECHHI, COJIepIKAIINX bubmoreia LOK
P > coleprat https://m.edsoo.ru/7f42ded4
KBaJpaTHBIC KOPHU
[IpeobpazoBaHue YHCTOBBIX
14 BBIPAYKCHHI, COJIepIKAIINX bubmorexa LOK
P > coReprat https://m.edsoo.ru/7f42e0be
KBaJpaTHBIC KOPHU
[IpeoOpazoBaHUe YHCTOBBIX
15 BBIPKEHUH, COASPHKAIINX bubmorexa [JOK
P > Conepal https://m.edsoo.ru/7f42e262
KBaJpaTHBIC KOPHU
16 CTteneHsb ¢ [eNBIM IT0Ka3aTelieM bubmorexa [JOK
H https://m.edsoo.ru/7f4354a4
CranmapTHas 3anuch YHCIIA.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T IEMEHTapHBIX YaCTHIL J10 bubnuoreka [IOK
KOCMHUYECKHX 00BEKTOB), https://m.edso0.ru/7f436098
JUTUTEIHHOCTH TPOIIECCOB B
OKPYKaroIIIeM MUpPe
18 CBolicTBa CTENEHH C LIEJIBIM bubmuorexa [JOK
IoKa3aTrelieM https://m.edsoo.ru/7f435648
19 CBolicTBa CTENEHH C LEJIBIM bubanorexka [JOK
MOKa3aTeyieM https://m.edso0.ru/7f435648
20 CBolicTBa CTENEHU C LIEJIBIM bubnuorexa [JOK
MOKa3aTeyieM https://m.edso00.ru/7f435648
21 CBolicTBa CTEIIEHH C IIEIIBIM bubmuorexa [JOK
MOKAa3aTeyeM https://m.edsoo.ru/7f43599a
99 CBolicTBa CTENEHH C LIEJIBIM bubmuorexa [JOK
MOKAa3aTeyieM https://m.edsoo.ru/7f435ed6
23 KBanpatsblil TpéxuneH
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24

KBanpatublii TpéxuiieH

o5 Paznoxxenue kBagpaTHOro bubnunoreka [HOK
TpEXUJICHA HA MHOKUATEIIN https://m.edsoo.ru/7f42fd38
26 Paznoxxenue kBajpaTHOIrO bubnnoreka [HOK
TPEXWICHA HA MHOXHUTEIN https://m.edsoo.ru/7f42fd38
KonTponbhas pabota no Temam
27 "KBagparusie kopHu. Ctenenu bubmmorexa [JOK
AAPETHRIE KOPHH. | ' https://m.edsoo.ru/7f42ec80
KBagpartsslii TpexusneH
bubmuorexa [JOK
28 Anre6 0
JITEOPARECKAT APOLE https://m.edso0.ru/7f430382
JlomycTuMble 3HAaYEHUS
29 MIEPEMEHHBIX, BXOJISAIINX B
anredpanvecKue BEIPAKECHUS
JlomycTuMble 3HAYEHUS
30 MEPEMEHHBIX, BXOISIINX B
anredpanvecKe BbIPaKEeHUs
31 OCHOBHOE CBOMCTBO bu6mmoreka [IOK
anredbpanvecko qpoou https://m.edso0.ru/7f4308e6
N bubmuorexa [JOK
32 Coxpamerne apobeit https://m.edsoo.ru/7f430a8a
. bubmuoreka [JOK
33 Coxpauerne apodeit https://m.edsoo.ru/7f430f44
. bubnuorexa [JOK
34 C 0
Okpattiere Apobent https://m.edsoo.ru/7f430f44
35 CioxeHue, BBIYUTaHUE, YMHOKEHUE bubnmuotexa [JOK
U JICJICHHE alNTreOpandecKux Apooeit https://m.edso0.ru/7f43128c
36 CrnoxxeHue, BRIYUTAHUE, YMHOKEHUE bubmiorexa HOK

https://m.edsoo.ru/7f4315c0
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U JICJICHHE alTreOpandecKux Apooeit

37 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bu6mmoreka [IOK
U JIeJIeHHe anre0pandeckux JIpooei https://m.edsoo.ru/7f4318c2
38 Ciio)eHue, BBIYMTaHUE, YMHOKEHUE bu6mmoreka [IOK
U JIeJIeHHUE anredpandeckux apooei https://m.edsoo.ru/7f431a20
[IpeobOpazoBaHue BBIpAXKEHUH,
39 COZIEpIKAIMX alIreOpandecKue bubmorexa [JOK
Acprram P https://m.edso0.ru/7f43259c
npobu
[IpeoOpaszoBaHue BBIpAKEHUH,
40 COZIEpIKAIlIMX alreOpandecKue bubmorexa [JOK
Aepam P https://m.edso00.ru/7f432736
npodu
[IpeoOpazoBaHue BBIpAXKEHUH,
41 coJiepKallux ajareopanvyecKue bubmorexa LHOK
Aepam P https://m.edso00.ru/7f432736
napobu
42 KonTponbhas pabota no teme bubnnoreka [JOK
"Anrebpanueckas Apoob" https://m.edso0.ru/7f431d36
bu6mmoreka [IOK
43 KeapatHoe ypasHenue https://m.edsoo.ru/7f42eela
44 HemnonHoe kBajipaTHOE ypaBHEHHUE bubmorexa HOK
AP P https://m.edsoo.ru/7f42eela
45 HemnomHoe kBapaTHOE ypaBHCHHUE bubmorexa HOK
AP P https://m.edsoo.ru/7f42eela
46 ®dopmyra KopHel KBaJpaTHOTO bubnuoreka [IOK
YpaBHECHUSA https://m.edso0o.ru/7f42f158
47 dopmysa KOpHEN KBaJpaTHOTO bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo0.ru/7f42f3f6
48 dopMyiia KOpHEW KBaJIPATHOTO bubnmoreka [JOK
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https://m.edsoo.ru/7f42f5a4

ypaBHEHUS
bubmuoreka [JOK
49 Teopema Buera https://m.edsoo.ru/7f42fef0
bubmuoreka [JOK
50 T B
eopemMa Bheta https://m.edso0.ru/7f430076
51 Pewenne ypaBHeHUH, CBOASIINUXCS K bubnmoreka [JOK
KBaJIpaTHbIM https://m.edsoo.ru/7f43c542
59 Pemenue ypaBHeHUH, CBOAAIUXCA K bubnnorexa [HOK
KBaJIpaTHbIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreiimue qpobHO- bubnnorexa [HOK
palMOHAIbHBIE YPABHEHUS https://m.edso00.ru/7f4328c6
[Ipocreiimue qpobHO- bubnuoreka [IOK
54
palMOHAIBHBIE YPABHEHUS https://m.edsoo.ru/7f432b6e
55 Pemienne TekCcTOBBIX 33124 C bu6mmoreka [JOK
IOMOIIBIO KBaJPaTHBIX YPAaBHEHUN https://m.edsoo.ru/7f42f75c
56 Penenne TekcTOBBIX 3a/1a4 C bu6mmoreka [IOK
IOMOIIBIO KBaJAPaTHBIX YPAaBHEHUN https://m.edsoo.ru/7f42f8f6
57 KonTponbhas pabota no teme bubnnoreka [JOK
"KBanpaTHsle ypaBHeHuUs" https://m.edso00.ru/7f4301f2
JIuneliHOE ypaBHEHHE C JBYMS
58 MepEMEHHBIMHU, €ro rpaduK,
MIPUMEPHI PEIICHUS YPABHCHHUH B
LEJIBIX YUCIIax
JIuneliHOEe ypaBHEHHE C IBYMS
59 MepEeMEHHBIMHU, €ro rpaduK,

MIpUMEpHI pEelIeHNs YPaBHEHUH B
LETBIX YUCITaxX



https://m.edsoo.ru/7f42f5a4
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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

60

JIuHeitHOE ypaBHEHUE C IBYMsI
MePEMEHHBIMHU, ero rpaduK,
MIpUMEpPHI pElIeHUs YPaBHEHUN B
LEeNbIX YUCITaX

61

Pemenue cucrem AByX JIMHEHHBIX
yYpaBHEHUH C ABYMS IEPEMEHHBIMHU

62

Pemenne cucreM nByX JIMHEWHBIX
YPAaBHEHUH C JBYMS IEPEMEHHBIMU

63

Pemenne cucreM nByX JIMHEWHBIX
YPAaBHEHUH C JBYMS IEPEMEHHBIMU

64

IIpumepsl pelieHns cuctem
HEJIMHEHHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

65

IIpuMepsl perieHus cucrteM
HEJIMHEHHBIX YPABHEHUH C ABYMs
IIEPEMEHHBIMU

66

I'padmueckas uHTEpIIpeTaLIns
YPaBHEHUS C ABYMs [IEPEMEHHBIMU U
CUCTEM JIMHENHBIX YPABHEHUM C
JIBYMsI IEPEMEHHBIMU

bu6nmoreka [JOK
https://m.edsoo.ru/7f43d6d6

67

I'padmueckas uHTEpIIpeTaLIUS
YPaBHEHUS C ABYMs IEPEMEHHBIMU U
CUCTEM JIMHENHBIX YPABHEHUM C
JIBYMsI IEPEMEHHBIMU

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

68

Pemenne TekcTOBBIX 3a1a4 ¢
IIOMOLIBIO CUCTEM YPAaBHEHHUU

69

Pertenurie TeKCTOBBIX 3a4a4 C
IIOMOILBIO CUCTEM YPAaBHEHUI



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

Pemenne TekCTOBBIX 3aJa4 C

70 .
MTOMOIIBIO CUCTEM YPaBHEHHI
71 UucoBble HEPABEHCTBA U UX
CBOMCTBA
79 UucoBble HEPABEHCTBA U UX
CBOMCTBA
73 HepaBeHcTBO ¢ 0/IHOM TTepeMEHHOM
74 JIuHelinbple HEPAaBEHCTBA C OJHOU bubnuorexa [JOK
MEPEMEHHOM U UX pEIICHUE https://m.edso00.ru/7f42c692
75 JIuHeiliHbIe HEPABEHCTBA C OJHOMN bubnuorexa [JOK
IIEPEMEHHOM U UX pELICHUE https://m.edso0.ru/7f42c840
76 JIuHeliHbIe HEPABEHCTBA C OJHOMN
IIEPEMEHHOMN U UX pELICHUE
77 Cuctembl TMHEHHBIX HEPABEHCTB C bubnmnoreka [JOK
OJIHOM NIEPEMEHHOM U UX PELICHHE https://m.edsoo.ru/7f42cb88
78 Cucrembl TMHEHHBIX HEPABEHCTB C bubnuotexa [JOK
OJIHOM NIEPEMEHHOM U UX PEILIECHUE https://m.edsoo.ru/7f42cd2c
79 CucreMbl TMHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PELIEHUE
N3o0pakeHune penieHus THHEHHOTO
bu6mmorexa [IOK
80 HEPAaBEHCTBA U UX CUCTEM Ha
8 . https://m.edsoo.ru/7f42c9e4
YHICIIOBOM MPSIMOi
N3o0pakeHune penieHus THHEHHOTO
bu6mmoreka [JOK
81 HEpaBEHCTBA U WX CHCTEM Ha
8 . https://m.edsoo.ru/7f42c9e4
YHCIIOBOM MPSIMOi
82 KontponbHas paboTa mo temam

"HepaBencra. Cuctembl
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ypaBHEHHIT"

bubmuoreka [JOK
83 Honsie dynicuun https://m.edsoo.ru/7f433c12
84 OO6nacTh onpenenaeH sl © MHOXKECTBO bubnmoreka [JOK
3HAYCHHUH PYHKITUN https://m.edsoo.ru/7f433d84
85 CriocoOb1 3a1anust pyHKIHI
86 I'paduk pynkumm
87 CaoiicTBa GQyHKINH, UX
0oTOOpaKeHHE Ha rpaduke
88 Urenue u noctpoeHue rpaukoB
byHKIUH
89 [Tpumeps! rpadukoB GyHKINH,
OTPaKAMIIUX PeaTbHBIE MPOIIECCHI
OyYHKIMH, OIUCHIBAIOLINE MPAMYIO U
90 06YI;TE IPOTIO I/I:Il-IaJ'II)HILIe ’ bubmmorexa [JOK
PATHYIO HIpOTIOPH https://m.edsoo.ru/7f434bbc
3aBUCUMOCTH, UX TpaduKu
91 I'unepGona
bu6mmoreka [IOK
92 F'nnepbona https://m.edso0.ru/7f4343e2
bu6mmoreka [JOK
T — 2
%3 paduic gyniuun y =X https://m.edso00.ru/7f434572
Oy Y =X2, Yy = X3, y = VX, y =
94 |x|'yj :@ylti/ecxo,ey eme,HZIe ’ bubmmorexa [JOK
- 1P . p . https://m.edso00.ru/7f434d38
YpaBHEHHUI U CUCTEM YpaBHEHUI
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
Bbubmmoreka [JOK
95 METOJIOB KypCOB 7 M 8 KJIacCOB,

000011eHNE 3HAHUH /

https://m.edsoo.ru/7f4371aa
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Bcepoccuiickast mpoBepoyHas
paborta

HroroBast KOHTpOJIbHAs paboTa /

96 Bcepoccuiickas nmpoBepodHas 1 bubmorexa LHOK
P POBEP https://m.edsoo.ru/7f434eb4
paborta
[ToBTOpEHUE OCHOBHBIX MOHITUN U
97 METOJIOB KypCOB 7 U 8 KJIACCOB, 1
000011IeHE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHITUN U
bubmuorexa [JOK
98 METOJIOB KypCOB 7 U 8 KJIACCOB, 1
. https://m.edso0.ru/7f43736¢
000011IeHHE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHITUN U
bubmuorexa [JOK
99 METOJIOB KypCOB 7 U 8 KJIACCOB, 1
. https://m.edsoo.ru/7f437510
00001IeHre 3HAHUHT
[ToBTOpEHUE OCHOBHBIX MOHITUN U
bu6mmoreka [JOK
100 METOJIOB KypCOB 7 U 8 KJIaCCOB, 1
. https://m.edsoo.ru/7f4376b4
00001IeHre 3HAHUHT
[ToBTOpEHUE OCHOBHBIX MOHITUN U
bu6mmoreka [JOK
101 METOJIOB KypcOB 7 U 8 KJIacCOB, 1
. https://m.edsoo.ru/7f436b88
00001IeHNe 3HAHUHT
[ToBTOpEHUE OCHOBHBIX MOHITUN U
bu6mmoreka [JOK
102 METOJI0B KypcoB 7 U 8 KJIacCOB, 1
. https://m.edsoo.ru/7f437858
000011IeHHE 3HAHUT
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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9 KJIACC

Kosun4yecTBo 4acoB JIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoxa Kontpoasnbie | IlpakTuyeckue
n/n Bcero u3yuyeHusi | oOpasoBaTesibHbIE
padoThI padoThI
pecypcsl
Pamnmmonansnable yncnia,
1 VUPPALMOHAJIBHBIE YNCIIA, KOHEYHBIC U 1
OECKOHEYHBIE JECSITUUHBIE JPOOU
MHO0K€ECTBO 1€HCTBUTENIbHBIX YHUCEIT;
2 JeICTBUTENbHBIE YUCIIa KaK 1
OECKOHEYHBIE JECSITUUHBIE JPOOU
B3auMHO 0/IHO3HaYHOE COOTBETCTBHE
3 MEX1y MHOXKECTBOM J€MCTBUTEIBHBIX 1
YHCeJl 1 MHOXECTBOM TOUYEK
KOOPJMHATHON IIPSAMOM
CpaBHeHUE NENCTBUTENBHBIX YUCEIL,
4 apupMeTHUECKUe NeHCTBUS C 1
JENCTBUTENbHBIMU YUCIIaMU
5 [TpubnmxEHHOE 3HaYEHNE BETUYHHBI, 1
TOYHOCTb MPUOIMKEHUS
6 Oxpyrienue yncen 1
OkpyriieHne yucen
3 [Tpukuaka v OLEHKa pe3yIbTaTOB 1
BBIYMCIICHUI
9 ITpukuaka v OLEeHKa Pe3yIbTaTOB 1

BBIYHUCIICHUN




JIuneitnoe ypaBHenue. Pemenue

bubmuorex [JOK

10
ypaBHEHUH, CBOJAIIMXCS K TUHEUHBIM https://m.edsoo.ru/7f43bf66
11 JIuneitHoe ypaBHeHue. Pemenue
YpaBHEHUH, CBOJIAILIMXCS K TUHEUHBIM
KBangpatHoe ypaBHeHue. Pemenne
12 aB}II)eHI/Iﬁ c}]]spo SIIITUXCST K bubmorexa HOK
P » CBOI https://m.edsoo.ru/7f43c542
KBaIPaTHBIM
KBanpatHoe ypaBHeHnue. Pemenne
13 aljs:l}II)eHHﬁ cyl})o SIIIAXCSA K bubmorexa HOK
P > CBOMI https://m.edsoo.ru/7f43c542
KBaIPaTHBIM
14 bukBaapaTHbie ypaBHEHUS bubmorexa HOK
P P https://m.edso0.ru/7f43c3d0
15 bukBagpaTHBIe ypaBHEHUS bubmmorexa LHOK
P yp https://m.edso0.ru/7f43c3d0
IIpumepsl perieHus ypaBHEHUI
16 TPETbEU U YETBEPTON CTENIEHEN
pa3NoKeHHUEM Ha MHOKUTEITU
IIpumepsl perieHus ypaBHEHUN
17 TPEThEN U YETBEPTOM CTENEHEN
pa3NoKEHUEM Ha MHOKUTEIU
18 Pemenne npo6HO-palioOHaIbHBIX bubnuoreka [IOK
ypaBHEHUU https://m.edsoo.ru/7f43c9b6
19 Pemenne npoO6HO-palioHaIbHBIX bubmuorexa [IOK
ypaBHEHUU https://m.edsoo.ru/7f43c9b6
20 Pemienne TeKCTOBBIX 3a/1a4
anreOpanyecKuM METOJIOM
21 Perrenuie TeKCTOBBIX 3a71a4

anreOpanyecKuM METOJI0M
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Penrenne TekCTOBBIX 3aJa4

22
anredpandeckuM MEeTO10M
23 Konrtponbnas padora mo reme
"VpaBHEHHUs ¢ OIHOM epeMeHHON"
24 YpaBHeHUE € 1ByMs IEPEMEHHBIMU U bubnunoreka [HOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
o5 YpaBHeHuUE ¢ 1ByMs IEPEMEHHBIMU U bubnnoreka [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
%6 Cucrema 1ByX JMHEHHBIX YPABHEHUM
C ABYMs IEPEMEHHBIMU U €€ peIIeHue
97 Cucrema 1ByX JJUHEHHBIX YpaBHEHUM
C ABYMs IEPEMEHHBIMU U €€ peIIeHue
28 Cucrema 1ByX JIJMHEHHBIX ypaBHEHUI
C IByMsl IEPEMEHHBIMH U €€ pelieHne
29 Cucrema 1ByX JJMHEHHBIX ypaBHEHUI
C IByMsl IEPEMEHHBIMH U €€ pelieHne
Pemenue cucrem 1B aBHEHUH,
30 OJTHO U3 KOTOPBIX J'II/I};{XC;IIEOG a apyroe bubmiorexa IJOK
orop » 4 APYE https://m.edsoo.ru/7f43d23a
— BTOPOH CTENEHU
Pemenue cucrem 1B aBHEHUM,
31 OJTHO U3 KOTOPBIX JII/I}II{Xe;goe a Ipyroe bubmmorexa LIOK
oop > 4 APYE https://m.edsoo.ru/7f43d55a
— BTOPOH CTENEHU
Pemenue cucrem 1ByX ypaBHEHMI,
32 OJIHO U3 KOTOPBIX JIMHEMHOE, a APyroe
— BTOpPOH CTEIIEHU
33 Pemienue cucrtem IByX ypaBHEHUH,

OJIHO U3 KOTOPBIX JIMHEHHOE, a Apyroe



https://m.edsoo.ru/7f43d0b4
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— BTOPOU CTEIEHU

['paduueckas MHTEpIIpETAIUS

34 CUCTEMBI YpaBHEHUI C IByMsI
[IEPEMEHHBIMU
35 Peuienne TeKCTOBBIX 3a/1a4
anreOpanyecKuM crnocobom
36 Penenne TekcTOBBIX 3a1a4
anreOpanyecKuM crnocobom
37 KonrponbHas pabora no reme
"CucreMsl ypaBHEHUN"
38 HucnoBsle HEPABEHCTBA U UX
CBOMCTBA
39 UucnoBble HEPABEHCTBA U UX bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 Jlunelinbie HEPaBEHCTBA C OJTHOM bubnmnoreka [JOK
MIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f43af08
41 JIuneiiHble HEpAaBEHCTBA C OQHOU bubnuoreka [IOK
NIEPEMEHHOM U UX PEILECHUE https://m.edsoo.ru/7f43af08
42 JIuHeliHbIC HEPABEHCTBA C OJTHON bubnnoreka [JOK
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CucTembl TMHENHBIX HEPABEHCTB C
OJHOI MEPEMEHHON U X PEIICHUE
44 CucTtembl TMHENHBIX HEPABEHCTB C
OJHOI EPEMEHHOM 1 X PEIICHHE
45 CucreMbl TUHENHBIX HEPABEHCTB C
OJHOI MEPEMEHHON U X PEUICHUE
46 KBagparHbie HEpaBEeHCTBA U UX bubnmoreka [JOK



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

penienue https://m.edsoo.ru/7f43b098
47 KBagparHble HEPABEHCTBA U UX bubnuoreka [IOK
pelenue https://m.edsoo.ru/7f43b21e
48 KBagpaTHbie HEpaBEeHCTBA U MX bubnnoreka [HOK
pelienue https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HEpaBeHCTBA U UX
peleHue
50 KBanpaTHble HEpaBeHCTBA U UX
peleHue
I'padpuueckas mHTEpIpETALIMA
o1 HS ;,bBeHCTB u CHCTSMI;e aI.IBeHCTB c bubamorexa LOK
p P https://m.edso0.ru/7f43b098
JBYMs IIEpEMEHHBIMU
['padmueckas uHTEpHIpETALUS
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMsI IEpEMEHHBIMU
53 KonTponbhas pabota no teme
"HepaBenctpa"
54 KBanpatuunas QyHkius, e€ rpaduk u bubnuoreka [IOK
CBOMCTBA https://m.eds00.ru/7f4396c6
55 KBanpatnunas QyHkius, e€ rpadguk u bubnnoreka [JOK
CBOMCTBA https://m.edso00.ru/7f439842
56 KBanparuunas ¢pyHknus, e€ rpaduk u bubanorexka [JOK
CBOMCTBA https://m.edso00.ru/7f4399b4
57 [TapaGosna, KOOpPAMHATHI BEPIIMHbI bubanorexka [JOK
napaboJibl, 0Cb CHMMETPHUH MapadoIbl https://m.edsoo0.ru/7f439eb4
58 [TapaGosna, KOOPAUHATHI BEPIIMHbI bubnmoreka [JOK

napaboJIbl, OCh CHMMETPHUH TTapadoIIbI

https://m.edsoo.ru/7f43a03a



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

[TapaGosna, KOOPAUHATHI BEPIIMHbI

bubmuoreka [JOK

59
napaboJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f43alac
[Tapabosa, KOOpAMHATHI BEPIIMHbI bubmmoreka [IOK
60
napaboJibl, 0Ch CHMMETPHUH MTapadoIIbl https://m.edsoo.ru/7f43a31e
61 [Tapabona, KOOpAUHATHI BEPIIUHBI bubnunoreka [HOK
napaboJibl, 0Ch CHMMETPHH MapadoIIbl https://m.edso0.ru/7f43a526
62 [TapaGomna, KOOPAUHATHI BEPIIMHbI
napaboIIbl, 0Ch CHMMETPHH MapadoIbl
63 I'padukn Gyakmmii: y = KX, y = kx +
b, y=k/x, y=x3, y=vx, y=[X|
64 I'paduxu pynkmmii: 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 ['paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
68 ['paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
69 KonTponbhas pabota no teme bubnnoreka [JOK
"®yHkuun" https://m.edsoo.ru/7f43ab84
70 IToHsTHE YKCITOBOM bu6mmoreka [JOK
MOCJIETOBATEIbHOCTH https://m.edsoo.ru/7f43e6c6
3agaHue noCciIe10BaTeIbHOCTH
. . bubmuorexa [JOK
71 pEKyppeHTHOU hopMyIoi 1

dbopmyI0ii N-TO YiIeHa

https://m.edsoo.ru/7f43ebda



https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
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ApudmeTrnueckast U reoMeTpUyecKas

bubmuoreka [JOK

72
[IpOIrpeccun https://m.edsoo.ru/7f43ed7e

73 Apudmerndeckas 1 reoMeTpUIecKast bubmmoreka [IOK
[IpOrpeccuu https://m.edsoo.ru/7f43f3b4
DopMyisl N-TO 4IeHa

74 apuQMETHIECKON U TEOMETPHUECKOMN bubnunoreka [HOK
IIPOTPECCUM, CYMMBI IIEPBBIX N https://m.edsoo.ru/7f43f58a
YIEHOB
Dopmyisl N-TO 4IeHa

75 apuMeTUIECKON U TEOMETPUUECKON bubnnoreka [JOK
MPOTPECCHUI, CyMMBI IEPBBIX N https://m.edsoo.ru/7f43ef2c
YIEHOB
Dopmyisl N-TO 4IeHa

76 apupMeTUIECKON U TEOMETPUUECKON bubnuorexa [JOK
IIPOTPECCUM, CYMMBI IIEPBBIX N https://m.edsoo0.ru/7f43f0c6
YWIEHOB
@opMysl N-TO YIeHa

77 apupMeTUIECKON U TEOMETPUUECKON bubnuorexa [JOK
MPOTPECCHUI, CYMMBI IEPBBIX N https://m.edsoo.ru/7f43f72e
YJIEHOB
@opmysl N-TO YIeHa

78 apupMeTUIECKON U TEOMETPUUECKON bubnuoreka [JOK
IIPOTPECCH, CYMMBI IEPBBIX N https://m.edsoo0.ru/7f43f8a0
YJIEHOB
N3o00pakeHne 4aeHOB

79 apupMeTUIECKON U TEOMETPUUECKON

MPOTpeCcCHil TOUKaMH Ha
KOOPAMHATHOW INIOCKOCTH



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

80

H3006paxeHne 4ieHoB
apupMETUUECKON U TEOMETPUUECKON
MPOrpeccuil TOUKaMu Ha
KOOPJMHATHOM TJIOCKOCTH

81

JIMHEeWHBII U YKCIOHEHIINATbHBIN
pocT

82

CrnoxHbIe IMPOUCHTHI

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

83

CrnoxxHbIe IMPOUCHTHI

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

84

KonTponbHas padoTa 1o Teme
"YucItoBbIE TOCIIEA0BATEIHFHOCTH "

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

85

IToBTOpEHME, 0000IICHUE 1
CHCTEMAaTH3alMs 3HaHuM. 3aMuch,
CpaBHEHHUE, ICUCTBUS C
IENCTBUTEIILHBIMYA YUCIAMH,
YHUCIIOBAs TPSIMast

86

[ToBTOpenue, 06001IeHUE U
cucreMaTu3anus 3HaHui. [IporeHTHI,
OTHOLIEHUS, IPOIIOPLIUU

87

[ToBTOpeHue, 06001IeHUE 1
cUcTeMaTH3aIlus 3HaHUH.
OxpyrieHue, IpuOIHKEHUE, OIICHKA

88

[ToBTOpeHue, 06001IIeHUE U
cucTemaru3anusa 3HaHui. Pemenue
TEKCTOBBIX 3371a4 apUPMETHUESCKUM
CII0CO00M

bu6mmorexa [IOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpeHue, 06001IeHUE U

Bbubmmoreka [JOK



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

cucreMarusanus 3Hanui. Pemenune
TEKCTOBBIX 33J1a4 apUPMETHICCKUM
cIocoooM

https://m.edsoo.ru/7f443cd4

[ToBTOpeHme, 00600mEeHUE 1
cucTeMatusanys 3HaHui. Pemenune

bubmuorexa [JOK

90
TEKCTOBBIX 33J1a4 apU(PMETHICCKUM https://m.edsoo.ru/7f443fea
crocooomM
[ToBTOpeHME, 0000IIEHUE 1

01 CHUCTEeMaTHU3alrs 3HaHU. bu6mmorexa [IOK
[IpeoOpazoBanue anreOpanyecKux https://m.edsoo.ru/7f4441ca
BBIPAXCHH, JOMYCTUMbIE 3HAYCHUS
[ToBTOpeHME, 0000IMIEHUE 1

92 CHUCTEeMaTHU3alus 3HaHU. bu6mmorexa [IOK
[Tpeobpa3zoBanue anredpandeckux https://m.edso00.ru/7f444364
BBIPAXEHHH, TOMYCTUMbIE 3HAYCHUS
[ToBTOpenue, 0600IIEHNE U

93 CHUCTeMaTU3als 3HaHWUM. bubnuotexa [JOK
[TpeoOpa3oBanue anredpandeckux https://m.edso0.ru/7f4446f2
BBIPAXEHH, TOMYCTUMbIE 3HAYCHUS
[ToBTOpeHue, 06001IeHUE U

94 cHUCTeMaTU3als 3HaHW. bubnuorexa [JOK
[TpeoOpa3zoBaHue anredpandeckux https://m.edsoo.ru/7f444a94
BBIPAXEHH, TOMYCTHUMbIE 3HAYCHUS
[ToBTOpeHue, 060061IeHUE U

95 cucremaTusauus 3HaHuil. OyHKIuu: bubnuorexa [JOK
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX https://m.edso0.ru/7f444c56
byHKIII

96 [ToBTOpeHnue, 0600IIeHNE U bubnmoreka [JOK



https://m.edsoo.ru/7f443cd4
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

cuctemMaTu3anus 3HaHui. OyHKIWK:
MOCTPOEHNE, CBOMCTBA N3yUEHHBIX

byHKIMHA

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

97

[ToBTOpeHme, 00600mEeHUE 1
cucremaTusanus 3Hanuil. OyHkuuu:
MOCTPOEHNE, CBOMCTBA N3yUEHHBIX

byHKIMi

bubmuorexa [JOK
https://m.edsoo.ru/7f44516a

98

[ToBTOpeHME, 0000IIEHUE 1
cucTeMaTH3alus 3HaHni. OyHKIKN:
IOCTPOEHKE, CBOMCTBA N3YUCHHBIX

byHKIMi

bu6mmorexa [IOK
https://m.edsoo.ru/7f4452¢e6

99

[ToBTOpeHME, 0000IMIEHUE 1
CUCTEMATH3aLMsl 3HAaHUM.
I'paduueckoe perieHne ypaBHeHUH U
UX CUCTEM

bu6mmorexa [IOK
https://m.edsoo.ru/7f445516

100

[ToBTOpenue, 0600IIEHNE U
cUcTEeMaTu3alus 3HaHUM.
['padmyeckoe penieHue ypaBHEHHUH U
UX CUCTEM

101

Hrorosas KOHTpPOJIbHAA pa60Ta

102

O00011eHNEe U CUCTEMATU3ALMS
3HAaHUHI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

102



https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

Ilepeuensb (koaudukaTop) npoBepsieMbIX TPeOOBAHMI K MeTanpeAMeTHbIM
pe3yJibTaTaM 0CBOECHHUS OCHOBHOM 00pPa30BaTe/IbHOI NMPOrPaMMBbI

OCHOBHOT'0 00111er0 00pa3oBaHMs

Kon
IPOBEPSIEMOTO
TpeOoBaHUS

[IpoBepsiembie TpeOOBaHUS K METANPEAMETHBIM Pe3yJIbTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHus

1

Ho3znasamensnuie YY/[

11

Bazosvie no2uyeckue oeticmeus

111

BhIsSBISATH U XapaKTeprU30BaTh CYIIECTBEHHbIEC TPU3HAKN OOBEKTOB (SIBJICHUI)

1.1.2

VYcraHaBIMBaTh CYIECTBEHHBIM NpPU3HAK KIACCU(PUKALMM, OCHOBAaHUS JJIs
000011IeHUS 1 CPABHEHUSI, KPUTEPUH IIPOBOAUMOTO aHAIIN3a

1.13

C y4eToM Npeasio;KeHHOH 3a7aui BBIBIITh 3aKOHOMEPHOCTH U IIPOTUBOPEYHS B
paccMaTpuBaeMbIX (haKkTax, JAHHBIX U HAOIOJEHUSX;IPEUIaraTh KPUTEPUN IS
BBISIBIGHUSI ~ 3aKOHOMEPHOCTEH W IPOTHBOPEYMIM;BBIABIATH  JULMT
nHpOpMAaINH, TaHHBIX, HEOOXOIUMBIX JUIs PEUICHHUS TIOCTABICHHOHN 3a/1a4H

1.14

Br1saBasaTh IMPUYIUHHO-CJIICACTBCHHBIC CBA3U IIPU U3YUCHUU SIBJICHUH U IpouecccoB

1.15

Jlenatb  BBIBOJBI C  MCIIOJIB30BAaHUMEM JEIAYKTHBHBIX W  HHIAYKTHBHBIX
YMO3aKI4YEHUH, YMO3aKJIIOUEHUH 0 aHAJIOTUH, (OPMYJIMPOBATH TMIIOTE3bI O
B3aHMOCBSI35IX

1.16

CamocTosATenbHO BBIOMPATh CIIOCOO pelIeHus y4eOHOW 3amaud (CpaBHHUBATH
HECKOJIbKO BapHaHTOB pEIICHHS, BBIOMpaTh HanOosiee MOAXOMSIIMNA C Y4eTOM
CaMOCTOSITENTFHO BBIJICIICHHBIX KPUTEPUERB)

1.2

basosvie uccneoosamenvckue oeticmeust

121

[IpoBOANTH MO CaMOCTOSTENBHO COCTABIEHHOMY IUIaHY OIBIT, HECIOXKHBIN
HKCIEPUMEHT, HEOOJBIIOE WCCIENIOBAHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEU
00BEKTa U3YYEHHUS, TPUIUHHO-CIIEACTBEHHBIX CBSI3eH U 3aBUCUMOCTE 00BHEKTOB
MEXITy cO00i

1.2.2

OneHuBaTh Ha MPUMEHUMOCTb U JJOCTOBEPHOCTh MH(OPMAIIHIO, TOJYYEHHYIO B
X0/JIe cclleI0BaHUs (IKCIIEPUMEHTA)

1.2.3

CamocrosarenbHo (popMynupoBaTh OOOOIIEHHS M BBIBOABI IO pe3yjbTaTaM
MIPOBEICHHOTO HAOJIIOJEHUS, ONbITA, MCCIENOBAHMS, BJIaJe€Th MUHCTPYMEHTaMHU
OLIEHKH JIOCTOBEPHOCTH MOJIyYE€HHBIX BHIBOJIOB U 0000IEHHI

1.24

HpOFHO3I/IpOBaTB BO3MOKHOC I[anLHeﬁmee pa3BUTHC ITPOLECCCOB, COOBITHH U UX
MNOCICACTBHUA B  AHAJIOTMYHBIX WM  CXOJAHBIX  CUTyallUAX, BbIJABUIaThb
MMpEAIOJIOKCHUA 00 ux Pa3BHUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAX

1.2.5

Hcnonb3oBats BOIIPOCHI KaK HCCIIeI0BATENbCKUM UHCTPYMEHT
MO3HaHUs;(HOPMYIUPOBATH BOMPOCHI, (PUKCHUPYIOIIHME PA3PhIB MEXKY pealbHbIM
U OKeJlaTelbHBIM  COCTOSHUEM  CUTyallud, OOBEKTa, CaMOCTOSITEIbHO
yCTaHaBJIMBaTh HMCKOMOE U JaHHOE;(pOpPMHUPOBATH THUIOTE3y 00 HMCTUHHOCTH
COOCTBEHHBIX CYXICHHUH U CYXICHHH JApyrux, apryMeHTHUPOBaTh CBOIO
MO3ULUI0, MHEHHE

1.3

Paboma c ungopmayueti




13.1

[IpumeHsTh pa3inyHble METOJbl, MHCTPYMEHTHl M 3alpoChl NpPU IOHUCKE U
orbope MH(POpPMALMU WIN JAHHBIX M3 HCTOYHUKOB C YYETOM MpPEI0KEHHOU
y4eOHOI 3a/1au ¥ 3alaHHBIX KPUTEPHEB

1.3.2

Boibupath, aHamuM3upoBaTh, CHUCTEMATU3UPOBaTb U  HHTEPIPETHPOBATH
MHGOPMALMIO PA3TUYHBIX BUJIOB M (DOPM IpeICTaBICHUS;HAXOIUTh CXOJHBIC
apryMeHThl (TOATBEpKIAIONIMEe WJIM OINPOBEpramllue OJHY U Ty XK€ HJCH,
BEPCHUIO) B pa3IMYHBIX UH(OPMAIIMOHHBIX HCTOYHUKAX

1.3.3

CamocCTOATEeNBHO BHIOMPATh ONTHMAIBHYIO (OPMY TPEICTABICHUS HHPOPMALIUU
U WLIIOCTPUPOBATH PEIIaeMbIC 33J]a4d HECJIOKHBIMU CXEMaMH, JUarpaMMamu,
WHOH TpauKOil M MX KOMOWHALUSIMHU

1.34

OneHuBaTh HAAEKHOCTh MHGMOpPMAUMM IO KPUTEPUAM, IPEI0KEHHBIM
Me1arOrMYecKuM pabOTHUKOM UM C(HOPMYTHUPOBAHHBIM CaMOCTOSTEIILHO

1.3.5

D¢ PexTuBHO 3aIOMUHATH U CUCTEMATHU3UPOBATh UH(OPMAILIUIO

Kommynuxamuenoie YY/[

2.1

Obwenue

211

BLIpa)KaTB ce0s (CBOI-O TOYKY 3peHI/IH) B YCTHBIX U TMCBbMCHHBIX TCKCTAX

212

B xonme namanora u (WiaM) OUCKYCCHM 3aJaBaTh BOINPOCHI IO CYILIECTBY
o0Cyx/1aeMOil TeMbl U BBICKa3bIBaTh MJI€U, HALIEJICHHbIE HA PELICHUE 3aJauu U
noJiiep KaHue OJIaroXKeIaTeIbHOCTH OOIIEHUS;CONIOCTABIAT CBOM CYXICHUS C
CYXKIEHUSMHM JIpyTHX YYaCTHHKOB JHMajora, OOHapyXHBaTh pasiuyhe u
CXOJICTBO NO3ULIUN

2.13

[IyOnuuHO TNpencTaBiATh Pe3yJbTaThl BBIIOJHEHHOTO OIBITa (3KCIEPHUMEHTA,
UCCIIEIOBaHMsI, MIPOEKTA);CaAMOCTOATENbHO BBIOMpaTh (hOpMAT BBICTYIUICHHUS C
YYeTOM 3ajiad MPE3eHTAlUU M OCOOCHHOCTEH ayAMTOPUH M B COOTBETCTBUH C
HUM COCTaBJIATb YCTHBIE M IHCBMEHHBIE TEKCTBI C HCIOJIb30BAaHUEM
MJUTFOCTPATUBHBIX MAaT€pPUAJIOB

214

Bocnpunumare u QopMynupoBaTh  CY)XIEHMs, BbIpaXaTh 5SMOIMHU B
COOTBETCTBUM C LIEJSIMU M YCJIOBHUSMM OOILIEHUS;paclio3HaBaTh HEBEPOAIbHBIE
cpeacTtBa OOLIEHMs, IMOHMMAaTh 3HAYEHHWE COLMAJIBHBIX 3HAKOB, 3HAaTh U
pacrno3HaBaTh NPEANOChUIKM KOH(DIUKTHBIX CUTyallUid U CMSATYaTh KOHQIMKTHI,
BECTU IE€PETOBOPBI;IIOHUMATh HAMEPEHUS IPYIHX, NPOSBIATH YBAKUTEIBHOE
OTHOIIEHHE K COOECeIHHMKY M B KOPPEKTHOM Qopme (QopMyIupoBaTh CBOU
BO3pa)KEHHUS

2.2

Coemecmuas OeamenbHOCHb

221

[lonuMare ¥ HCHONB30BaTh IPEUMYIIECTBA KOMAHAHOW W WHIWBHIYyaJIbHOU
paloThI MpHU pELIeHUH KOHKPETHON MpoOieMbl, 000CHOBBIBATh HEOOXOJUMOCTb
MIPUMEHEHHUSI TPYNIOBLIX (OPM B3aWMOJAECUCTBUS MPHU PELIEHUU MOCTaBICHHOMN
3a/1a4M;[IpUHUMATh LE€JIb COBMECTHOM JEATENBHOCTH, KOJUIEKTUBHO CTPOUTH
NENCTBUS IO ee JOCTUKEHHIO: PacIipeiessiTh POJIM, JOTOBapuBaThCs, 00CYKIaTh
Mpolecc W pe3yiabTaT COBMECTHOW paboTh;yMeTh 0000maTh MHEHUS
HECKOJIbKUX 4YEJOBEK, MPOSABISATh TOTOBHOCTh PYKOBOJAMTDH, BBIIOJHATH
MOpPYYEeHHUs, MOTUUHATHCS;INIAHUPOBATh OPraHU3aLUI0 COBMECTHOW pabOTHI,
OTIPEIETIATh CBOIO POJb (C y4eTOM TMPEANOYTCHHH M BO3MOXKHOCTEH BCeX
YYaCTHUKOB B3aUMOJICHCTBHSA), paclpeieisaTh 3aJaud MEXIy WiIeHaMu
KOMaH/Ibl, y4acTBOBaTh B TIPYNIOBBIX (GopMax paboThl (0OCyxIeHus, oOMeH




MHEHHMH, "MO3rOBbI€ IITYpMbI" M HHBIC);BBIIIOJIHATH CBOIO 4YacTh pPabOTHI,
JIOCTUraTh ~ KAYeCTBEHHOI'O  pe3ysbTaTa II0 CBOEMY HANpaBIECHUIO U
KOOpJAMHUPOBAaTh CBOM JEWUCTBUSA C JPYTMMH UIEHAMH KOMaH[bl;0LIEHUBATh
Ka4yecTBO CBOEr0 BKJIaJa B OOLIMH NMPOIYKT MO KPUTEPHUSAM, CAMOCTOSITEIbHO
cOpMyIHPOBaHHBIM YUYaCTHUKAMH B3aUMOJCHCTBUS; CPAaBHUBATH PE3YJIbTATHI C
UCXOJHOM 3ajjaueil W BKJIAJ KaXAOr0 WIEHAa KOMaHAbl B JIOCTHXKECHHE
pe3yabTaTOB, Pa3leiiTh chepy OTBETCTBEHHOCTH U MPOSBIATH TOTOBHOCTH K
IIPEJOCTABIICHUIO OTYETA Mepe]] TPYNIon

Pezynamuenvie YY/[

3.1

CGMOOPZQHI/BGL;M}Z

3.11

BbusiBiiATe  mpoOnieMbl  [UIS  pemieHHs B JKM3HCHHBIX M YYeOHBIX
CUTYAIUSX;CAMOCTOSITEIILHO COCTABJIATh AITOPUTM PEIIeHUs 3aJa4du (WA ero
4acTh), BBIOMpaTh CHOCOO pEIICHHs] Y4eOHOM 3aJaud C Y4ETOM HMEIOIIMXCS
PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH MpeaiaracMbie
BapHaHThI PEIICHUN

3.1.2

OpueHTHpOBaTbCA B pa3IMYHBIX  NOJAXOJAX  HPUHATHA  PELICHUH
(MHOUBHyadbHOE, TPUHATHE peLIeHUs B TIpyNNe, MPUHATHE pPELICHUH
IpYNION);COCTAaBIATh IUIAH JEHCTBUM (IJIaH peaju3allud HaMEYEHHOTo
JITOPUTMA DPELICHHUs), KOPPEKTUPOBATh MPEJIOKEHHBIH AJITOPUTM C YYETOM
MOJTyYeHUsT HOBBIX 3HAaHWK 00 HM3y4aeMOM OOBEKTE;lesaTh BBHIOOp U Oparh
OTBETCTBEHHOCTH 3a PEIICHUE

3.2

CamokoHmpons

3.2.1

BrnaneTs crmoco6aMu caMOKOHTPOJISI, CAMOMOTHBAINH U pedIeKCHn

3.2.2

Bnocuth KOPPCKTHUBBI B JCATCIBHOCTL Ha OCHOBEC HOBLIX 06CTO$IT€J'IBCTB,
U3MCHUBIINXCA CHTyaHHﬁ, YCTaHOBJICHHBIX OHII/I6OK, BO3HHUKIIIHUX pr,[[HOCTGfI

3.2.3

JlaBaTb ~ aJleKBaTHYIO  OLEHKY CUTyallud W  Ipeajarate IUlaH — €e
M3MEHEHHUS; YUUThIBaTh KOHTEKCT M MpPEIBUJIETh TPYJHOCTU, KOTOPHIE MOTYT
BO3HUKHYTh I@pU pEIIEHWH Yy4eOHOW 3ajaud, aJanTHpOBaTh pELIEHHE K
MEHSOIUMCS 00CTOSTENBCTBAM;00BACHSTD IIPUYUHBI JIOCTHKECHUS
(HeIoCTHXKEHUS) Pe3yIbTaTOB JIEATEIbHOCTH, JaBaTh OLIEHKY NMPUOOPETEHHOMY
OIBITY, YMETh HaXOAUTh NO3UTHBHOE B IPOU3OLIECIUIEN CUTYyallM;0LICHUBATH
COOTBETCTBHUE PE3yJIbTATA LEJIU U YCIOBUAM

3.3

OMOYUOHATBHBLI UHMETIEKN

33.1

Paznuuarh, Ha3piBaTh W YHPaBiISATh COOCTBEHHBIMM ASMOLMSMH W 3MOLUSMHU
APYTHX,

BBISIBJISITh M AHAJU3UPOBATH MPUUMHBI SMOIMI;CTaBUTh c€0s1 HA MECTO JIPYroro
YeJI0BEeKa, MOHMMAaTh MOTHBBI M HaMEpEHHs JApYroro;peryjimpoBarb CHocod
BBIPAKEHUS YMOLIMI

3.4

Ipunsmue cebs u opyeux

34.1

OcCo3HaHHO OTHOCHUTHCSI K JPYrOMY YEJIOBEKY, €r0 MHEHHIO; NPU3HABAaTh CBOE
MpaBO Ha OUIMOKY M TaKoe€ K€ MpaBO APYroro; NpuHUMAaTh cedsi U APYTrux, He
OCYXKHas;0TKPHITOCTh ~ cebe M JpYruM;0CO3HaBaThb  HEBO3MOXKHOCTh
KOHTPOJINPOBATh BCE BOKPYT




IIpoBepsiemble TpeGOBaHMSA K pe3yIbTaTaM O0CBOCHHA

OCHOBHOI1 00pa3oBaTeJIbHOM MporpamMmsbl (7 KJjacc)

Kon [TpoBepsieMble IpeAMETHBIE PE3YJIbTAThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa30BaTeNbHON MPOrpaMMBbl OCHOBHOTO 001IIero o0pa3oBaHus
pe3ysbTara
1 Yucna u BIYUCIEHUS
11 BB{HOHHHTB, coyerasi yCTHbIE M NMHUCbMEHHBIE TPUEMBI, apu(METHYECKHIE
JICMCTBUS C pallMOHAILHBIMH YU CIIAMH
HaxonuTh 3Ha4YeHUS! YMCIOBBIX BBIPAXKECHUH, IPUMEHATH pazHOOOpa3HbIe
1.2 CHocoObl M TpPHUEMBbI BBIYUCICHHUS 3HAYEHUH JPOOHBIX BBIPAKCHUH,
coJiepKanmx 0OBIKHOBEHHBIE U JIECATUYHBIE TPOOH
[Tepexoauts 0T 01HOM (HOPMBI 3aITUCH YUCET K APYTroi (MIpeoOpa3oBHIBATh
13 JECATUYHYIO IpO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B
YACTHOCTH, B OECKOHEUHYIO IECATUIHYIO IPOOH)
1.4 CpaBHUBATH U YIIOPSAIOUYNBATH PallMOHAJIbHbBIE YHCIIA
1.5 OKpyIJIsITh Ynca
BBINONHATE NPUKUIKY W OLEHKY pe3yjbTaTa BbIYHUCICHUH, OLIEHKY
1.6 3HAYEHUH YUCIIOBBIX BBIPAXKECHUH. BBHINOIHATH NEHCTBUSA CO CTENEHSIMHU C
HaTypaJIbHbIMH [10Ka3aTeJIIMU
17 [IpuMeHATH OpPU3HAKM  JIEIMMOCTH, pPAa3IoKEHHE Ha  MHOXKUTEIU
HaTypaJbHbIX YHCEI
Pemate npakTUKO-OpMEHTUPOBAHHBIC 33/1a4H, CBA3aHHBIE C OTHOLICHHUEM
18 BEJINYMH, IPONOPLUOHATIBHOCTBIO BEJIMYMH, MpOLCHTaMH,
MHTEPIPETHUPOBATh PE3yJIbTAaThl PEIICHUS 3aJau C y4€TOM OTrpaHUYEHHUH,
CBSI3aHHBIX CO CBOICTBAMHU pacCMAaTPUBAEMBIX OOBEKTOB
2 Anrebpanyeckue BbIpaKeHUs
21 Hcnonp3oBaTe  anreOpanyeckyl0  TEPMHUHOJOTHIO W CHMBOJIHKY,
PUMEHSTH €€ B IMPOIIECCe OCBOCHHS YUeOHOTO MaTepraa
29 HaxonuTh 3HaueHHss OYKBEHHBIX BBIPAKCHHN TPU 33JaHHBIX 3HAYCHHSIX
MIEpPEMEHHBIX
23 BeimonHATe  mpeoOpazoBaHMS — IENOTO0  BBIPAKEHUS B MHOTOYIEH
NPUBEJICHUEM TOAO0OHBIX CIIaraeMBbIX, PACKPBITHEM CKOOOK
24 BBINONHATE yMHOXKEHHE OJHOYJICHA Ha MHOTOWIEH M MHOTOWIEHa Ha
MHOTOWJIEH, IPUMEHATh (POPMYJIBI KBaJpaTa CyMMBbI M KBaJipaTa pa3HOCTH
OcymiecTBIATh Pa3oKEHHE MHOTOYJICHOB Ha MHOXXHUTENHU C HOMOIIBIO
2.5 BBIHECEHMSI 3a CKOOKHM OOILEro MHOXKHUTENs, I'PYNIUPOBKU CIIaraeMblX,
npUMeHeHHs (OopMYJT COKPALIEHHOT0 YMHOXKEHUS
26 [TpumensaTh npeoOpazoBaHUs MHOTOUWIEHOB JJIs PeIICHIA Pa3HIHbIX
3aJ]ad U3 MaTeMaTHKH, CMEKHBIX ITPEJIMETOB, U3 peallbHONW NPAKTUKU
27 Hcnonb30BaTh CBOMCTBA CTEMEHEH C HAaTYpajJbHBIMHU MOKA3aTENSIMHU IS
peoOpa30BaHuUs BBIPAKEHUN
3 YpaBHEeHMs 1 HEpaBEHCTBA
Pemate nuHENHBIE ypaBHEHNS ¢ OJHOM NEPEMEHHOM, IPUMEHSSI IPaBUIIa
3.1 nepexoaa OT UCXOIHOTO YpaBHEHHS K paBHOCHIBHOMY emy. [IpoBepsTs,
SIBIISICTCSI JTH YHCII0 KOPHEM YpaBHEHHS
3.2 [TpumensTh Tpaduyeckie MeTO bl IPU PEIICHUH JTMHEHHBIX YpaBHEHUH U




nX CUCTEM

[Tonbuparh mpuMepsl Map YMCEN, SBISIONUXCS PELICHUEM JIMHEHHOTro

33 yYpaBHEHHS C IBYMsI IEPEMEHHBIMU
CTpouTh B KOOPJMHATHOW IUIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHUS C
3.4 JIBYMsl TI€PEMEHHBIMHU; TMONB3YSCh TIpa(uKOM, HPUBOAUTH PUMEPHI
peLIeHHs] YpaBHEHHS
35 Pemate cucreMsl JBYX JIMHEWHBIX YPAaBHEHUH C JABYMs IIEPEMEHHBIMU, B
TOM 4YHCJIe rpaduiecKu
CocraBnsaTh M peliaTh JIMHEHHOE YpPaBHEHUE WM CHCTEMY JIMHEWHBIX
3.6 YPaBHEHUH MO YCJIOBHIO 33/1a4M, MHTEPIPETUPOBATh B COOTBETCTBUHU C
KOHTEKCTOM 3aJ1a4i OJy4YE€HHBIH Pe3ysIbTaT
4 Koopaunate! u rpadpuku. OyHKIMN
N300pakaTb Ha KOOPJMHATHOW NPAMOM TOYKH, COOTBETCTBYIOIME
4.1 3aJJaHHbIM KOOpJMHATaM, Jy4M, OTPE3KHM, HWHTEpBaJbl, 3alUCBIBATh
YHCIIOBbIE IPOMEKYTKH Ha alre0pandeckoM s3bIKe
4.2 OTmeyaTh B KOOPAMHATHOHN MJIOCKOCTH TOYKH 110 3a/laHHBIM KOOpJIMHATaM
4.3 Crpouts rpaduku auHeiHHbIX QyHKIMNA. CTpouTth rpaduk GyHKImu y = |X|
OnwuceiBaTh € MOMOINBIO (YHKIHMIA HW3BECTHBIE 3aBUCHMOCTH MEXKIY
4.4 BEIMYMHAMU: CKOPOCTb, BpEMs, pPACCTOSHHE, IIEHY, KOJHYECTBO,
CTOUMOCTb, IPOU3BOJIUTEIILHOCTD, BpeMs, 00bEM pabOThI
4.5 HaxonuTh 3HaueHne (yHKIMK 10 3HAYCHUIO €€ apryMeHTa
[Tornmatp rpadudeckuii ciocod MpeACTaBICHUS U aHaIU3a HH(OpMAIIHH,
4.6 U3BIICKaTh M WHTEPIPETHPOBATh MH(OpPMAIMIO M3 TPaQHUKOB peabHBIX
MPOLECCOB U 3aBUCUMOCTEM
5 BeposTHOCTh U CTaTUCTHKA
Yurats uH(pOpMAIMIO, NPEICTaBICHHYI0 B Ta0iuIax, Ha Juarpammax,
5.1 OpEACTaBIATh JaHHble B  BHJE TaOJNUL, CTPOUTh JUArpaMMbl
(cTonbuKOBBI€ (CTOJIOUATHIE) U KPYTOBbIE) IO MacCHBaM 3HauYEHUI
59 OnuceiBaTh M HMHTEPIPETUPOBATh pEAIbHbIE YHCIOBBIE JIaHHBIE,
npeJCTaBIeHHbIEe B TAOIMIIAX, HA TUarpaMMax, rpapukax
Vcnonb30Bath Ui OMHUCAHUS JaHHBIX CTAaTUCTHYECKHE XapaKTEePUCTHKU:
5.3 cpeaHee apudmMeTrMyeckoe, MeJIuaHa, HauOoiblllee M HauMEHbIIee
3HA4YeHUs, pa3Max
HMMeTrp mpencraBieHHe O CIy4alHOW W3MEHUYMBOCTH Ha NPHUMEpax ILEH,
5.4 GU3NYeCKUX ~ BEIMYHMH,  AHTPOIIOMETPHYECKUX  JIaHHBIX,  HUMETh
MPEJCTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH
6 ["'eomeTpus
Pacrio3HaBaTh W3y4eHHbIE TeOMETpUYECKHE (UTYpBI, ONMPEACISITh WX
B3alMHOE pACIOJIOKEHUE, H300pakaTh TIeoMEeTpUYecKue (QUrypsl,
6.1 BBIIIOJIHATh YEPTEXKHM II0 YCIOBHMIO 3anaud. 3mepATs JIWHEHHBIE U
VIJIOBBIC BEJIWUYWHBL. PemaTh 3ajadv Ha BBIYMCIICHUE JUTMH OTPE3KOB U
BEJIMYHH YTIIOB
Jenatp TpyOyr0 OILIEHKY JHHEWHBIX W YTJIOBBIX BEIMYHMH TPEJIMETOB B
6.2 peanbHON JKU3HHU, Pa3MEpPOB MPUPOAHBIX 00BEKTOB. PazmmuaTh pasmeps
ATHX 00BEKTOB I10 MOPSIKY BETHIUHBI
6.3 CTpOuTh YepTEKU K TEOMETPUUYECKUM 3a]1auaM
6.4 [Tonp30BaThcs NMpU3HAKAMHM PABEHCTBA TPEYTOJbHUKOB, HCIOJIb30BaTh




NPU3HAKH U CBOMCTBAa PaBHOOEIPEHHBIX TPEYTOJbHUKOB MpPU PEIICHUHN
3a1a4d

6.5

ITpoBoauTH JIOTHYECKHE paccyXieHus c UCIIOJIb30BaHUEM
TEOMETPUUECKHUX TEOPEM

6.6

ITonb30BaTbes NMpU3HAKAMHU PABEHCTBA NPSAMOYIOJBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEIHUaHbl, IPOBEACHHOW K THUIIOTEHY3€ MPSIMOYIOJIBHOIO
TPEYrOJIbHUKA, B PEIICHUU T'€OMETPUYECKUX 3a]1a4

6.7

OnpenensaTb NapajIeNbHOCTh MNPSMBIX € IIOMOIIBIO YIJIOB, KOTOpBIE
oOpa3yer ¢ HuMHU cekymas. Onpenenarbs NapajielIbHOCTh IPSMBIX C
IIOMOUIBI0 PABEHCTBA PACCTOSIHUM OT TOYEK OJHOW MPSIMOM 10 TOYEK
JIPYrou npssMou

6.8

Pemate 3amaun Ha kieTyaTon Oymare

6.9

HpOBOI[I/ITB BBIYHCIICHHUA U HaXOAUTh YUCIIOBBIC U 6YKBCHHBIG 3HA4YCHUA
YIJI0OB B T'COMCTPHYCCKUX 3ajjadax C HMCIIOJIb30BAHUEM CYMMBI YIJIOB
TPEYIroJIbHUKOB U MHOI'OYI'OJIbHUKOB, CBOMCTB YTIJIOB, 06pa3OBaHHBIX IIpH
MNEPECCUCHNU ABYX mapajyiCJIbHbIX IIPAMBIX ceKymeﬁ. Pemats
MMPAKTUYCCKUC 3a/1aY1 Ha HAXOKACHHUC YI'JIOB

6.10

Bnagets mousTuem TCOMCTPHUYCCKOIO MCECTa TOYCK. YMeTb OIIpCACIIATD
6I/ICCGKTpI/Icy yriia u CepeI[I/IHHHﬁ NEPHNCHAUKYJIAP K OTPE3KY KakK
IrCOMCTPHUUCCKUC MCCTA TOUCK

6.11

CDOpMy.]'II/IpOBaTB OIIPCACIICHUA OKPYKHOCTHU U KpPyra, XOpAbl U IUaMETpa
OKPY’KHOCTH, IIOJIb30BATBCA HX CBOMCTBAMH. YMETh IIPUMCHATL JOTH
CBOMCTBa IIpU pCHICHUUN 3aaa4

6.12

Biianets nmoHsATHEM ONMCAHHOW OKOJIO TPEYTOJIbHHUKA OKPYKHOCTH, YMETh
HaXoauTh ee IeHTp. [lomp3oBaThesi (pakTaMH O TOM, YTO OUCCEKTPHCHI
YIJIOB TPEYroJIbHUKA MEPECEKAOTCS B OJHOW TOYKE, MU O TOM, 4YTO
CEepEMHHbBIC MEPHEHIUKYISAPBI K CTOPOHAM TPEYTrOJIbHUKA MEPECEKAIOTCS
B OJTHOH TOYKE

6.13

BiageTs noHATHEM KacaTelIbHON K OKPYKHOCTH, ITOJIb30BATHCS TEOPEMOM
0 MEPIEHINKYIAPHOCTH KacaTelIbHOW M pajguyca, MPOBEACHHOIO K TOYKE
KacaHus

6.14

ITons30BaThCA HpOCTCfIHIHMI/I reoOMCTPpUICCKUMU HCpaBCHCTBAMH,
IIOHUMATh UX HpaKTI/ILIeCKI/Iﬁ CMBICJI

6.15

IIpoBOINTE OCHOBHBIE TI'€OMETPUYECKHE IIOCTPOCHHUSI C IOMOIIBIO
LHUPKYJIS ¥ INHEUKU

IIpoBepsiemble d1eMeHTBI coaep:kaHus (7 Kiacce)

Kox

ITpoBepsiemMbIil 2JIEMEHT COAEpKaHUS

Yucna 1 BEIUMCIIEHUSA

11

JpoOu OOBIKHOBEHHBIE M JECATHYHBIE, NEPEXO] OT OJHOW (OpPMBI 3amucu Jpodeit k
apyroi. IloHsTHE palMOHAIBPHOrO 4YHCIA, 3aliCh, CPABHEHME, YIOPSAIOYHMBAHUE
palMOHATIBHBIX YHCEI

1.2

ApI/I(bMeTI/IquKI/Ie JEUCTBHSA C pairOHAJIbHBIMHA YU CJIAMHU. Pemienue 3agau u3 peaHBHOﬁ
[IPAKTUKN HA YaCTH, Ha I[pO6I/I

13

CTerneHsb ¢ HaTypaJIbHBIM ITOKAa3aTCJICM: OMPCACIICHUC, HpCO6pa3OBaHI/IC BBIpa)KCHI/Iﬁ Ha
OCHOBC OIIPCACIICHUS, 3aIIMCh OOJIBIIMX YHCEl
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[IporieHThl, 3amuCh MPOLEHTOB B BHUAE APOOM M JpoOW B BHUAE HPOLEHTOB. 1pu
OCHOBHBIE 3a/1a4¥ Ha IPOLEHTHI, PEIEHUE 3a1a4 U3 PEaJIbHOU IPAKTUKU

1.5

HpI/IMeHeHI/Ie MMPU3HAKOB ACIIMMOCTH, PA3JIOKCHUC HAa MHOKUTCIIN HATYPAJIbHBIX YUCCII

1.6

PeasibHbIe 3aBUCUMOCTH, B TOM YHMCIIE TIpsiMasi B 00paTHasi MPONOPLUUOHATBHOCTH

IAnireOpanyecKre BhIpaXKeHHs!

2.1

HepeMeHHble, YHUCIOBOC 3HAYCHUC BBIPAXKCHUS C nepeMeHHoﬁ. I[OHYCTI/IMBIC 3HAa4YCHUA
IMCPEMEHHBIX

2.2

[IpencraBieHre 3aBUCUMOCTH MEXAY BEJIMYMHAMHU B BUje (HopMyibl. BeraucieHus mo
hopmynam

2.3

[Ipeobpa3oBaHre OYKBEHHBIX BBIPAXKEHUMN, TOXKIECTBEHHO PABHbIE BHIPAXKEHUS

2.4

CBoliCcTBa CTEIICHH C HaTypaJIbHBbIM ITOKAa3aTCJICM

2.5

OpnouwieHbl M MHorowieHbl. CreneHbs MHorouwieHa. CllokeHHE, BBIYMTAHHE,
[YMHO>KEHIE MHOTOUJICHOB

DOpMyIIBI COKPALLIEHHOIO YMHOXEHUS: KBaJApaT CyMMBI U KBaapar pasHocTh. Popmyna

2.6
[Pa3HOCTH KBaJPaToB. Pa3ioyKeHne MHOTOWICHOB HA MHOKUTEIH
3 |[VpaBuenwus
31 VpaBHeHHe,  KOpPEHb  ypaBHEHHs, IpaBWjia  IpeoOpa3oBaHUs  ypaBHEHHS,

[PAaBHOCUJILHOCTh YPaBHEHHM

3.2

UIuneliHOe ypaBHEHHE C OJHOM NEPEMEHHOM, YHUCIO KOpPHEW JIMHEHMHOro ypaBHEHUS,
[pereHue JIMHENHBIX YPaBHEHUI

3.3

CocraBieHHEe ypaBHEHUI MO YCIOBUIO 3a/1aul. PellieHne TEeKCTOBBIX 33Jau ¢ TIOMOIIbIO
ypaBHEHUH

3.4

UluneitHoe ypaBHEHHE ¢ IBYMsI IEPEMEHHBIMU U €T0 rpaduk

3.5

Cucrema ABYX JIMHEWHBIX ypaBHCHI/Iﬁ C ABYMA TICPECMCHHBIMU. Pemenue cucrem
ypaBHeHI/Iﬁ crmocobom IIOACTAaHOBKMH. HpI/IMepLI PEUICHUA TCKCTOBLIX 3aaa4 € IIOMOIIBIO
CHUCTEM ypaBHeHI/Iﬁ

Koopaunats! u rpaduku. yHKIun

4.1

Koopannara TOUkM Ha mpsiMoit

4.2

UucioBble npoMeKyTKH. PaccTosiHMe MeKy 1BYMsI TOYKaMH KOOPAVMHATHOW MPSIMOM

4.3

[TpssmoyronbHas cuctema koopauHat, ocu OX m Oy. Abcnucca U opaWHATa TOYKH HA
KOOPJIMHATHOW TNIOCKOCTH

4.4

[Ipumepsl rpadukoB, 3amaHHBIX ¢GopMynamMu. UreHue TpadUKOB peaNbHBIX
3aBHCUMOCTEN

4.5

[Tonstue Gynkiuu. I'pagux pynkuuu. CroiicTBa QyHKIMHA

4.6

Uluneiinas Gpynkuus, ee rpaduk. I'paduk dyHkimum y = |X|

4.7

['paduueckoe penieHne JIMHEHHbIX YPaBHEHUH U CUCTEM JIMHEHHBIX YpaBHEHHH

BeposTHOCT 1 CTaTUCTUKA

5.1

[IpencraBieHre NaHHBIX B BUIE TaOnMll, quarpamm, rpa@ukoB. 3anojHEHUE TaOIMII,
UTEHHE W MOCTPOEHHE AMArpaMM (CTOJIOMKOBBIX (CTONOYATBHIX) M KPYroBbIX). UTeHue
rpauKoOB pealbHBIX TpolieccoB. M3BrnedeHne WHPOpMaUM U3 AUarpamMMm MU TaOIUII,
ICII0JIb30BaHNE U MHTEPIpPETaus JaHHbBIX

5.2

OnucarenpHas CTaTUCTUKA: CpeiHee apudmeTnyeckoe, MeauaHa, pa3max, HauboJbIee
1 HaWMEHBINIEE 3HAYCHHWs HaOoOpa YHCIOBBIX JaHHBIX. [Ipumepsl cimydaiiHOU
M3MEHYUBOCTH

5.3

CryyaitHbIl SKCIIEpUMEHT (OIIBIT) U ciaydaiiHoe coObiTHe. BeposTHOCTh U yacToTta. Poib
MaJOBEPOSTHBIX W MPAKTHUECKU JOCTOBEPHBIX COOBITMM B MPHUpPOAE U B OOIIECTBE.
MoHeTa 1 urpajbHasi KOCTb B TEOPHH BEPOSTHOCTEN




['pad, BepumHa, pedbpo. CremeHb BepmuHBL Yuciao pebep U CyMMapHas CTENCHb
BepunH. [Ipencrasnenne o cBa3HocTH rpada. Lenn u uukisl. Ilytu B rpadax. O6xon

5.4 .
rpada (siinepoB myth). [IpeacraBnenue 06 opueHTHpOBAaHHOM rpade. Permenue 3amxaq ¢
MOMOIIIBIO TpadoB

6 [[eomerpus
HavanpHble moHsATus reomeTpuu. Touka, mpsiMas, OTpPe3OK, Jyd. Yros. Buuel yrios.

6.1 [BepTukanbHbie W CMEXKHBIC YIJbl. buccekrpuca yria. JlomaHasi, MHOTOYroJbHHK.
[lapayienbHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX

6.2 Cummerpuunbie  ¢urypsl. OCHOBHBIE CBOMCTBa OCEBOM CcUMMeETpHH. IIpumepsl
CUMMETPHUU B OKPYKAIOILIEM MUDE

63 OCHOBHBIE MOCTPOCHHUS C IMOMOLIBIO LHUPKYJISl W JMHEWKH. TpeyronbHUK. Beicora,
MearaHa, OMCCeKTpurca, UX CBOICTBA

6.4 [PaBHOOCIPEHHBIN U PABHOCTOPOHHUI TPEyroibHUKN. HepaBeHCTBO TpeyroibHUKa

65 CBoiicTBa W TMpHU3HAKU paBHOOEAPEHHOTO TpeyroibHUKa. I[lpu3Haku paBeHCTBa

TPEYroJIbHUKOB

CBoiicTBa U MMPU3HAKHW ITapaJJICIIbHBIX IIPSIMBIX. CYMMa YIJI0B TPEYTrOJIbHUKA. Bremnue

0.6 Y71l TPEYTOJIBHUKA

[IpsimoyronbHblil TpeyroapbHUK. CBOMCTBO MeIuaHbl MPSMOYIOJBHOIO TPEYroJIbHUKA,
6.7 [mpoBeieHHO# K TUMOTeHy3e. [IpH3HAaKKM pPaBEHCTBA MPSMOYTOJILHBIX TPEYrOJIbHUKOB.

[IpsiMmoyronbHbIN TpeyroJibHUK ¢ yrioM B 30°

HepaBeHcTBa B TIeOMETpUHM: HEPABEHCTBO TPEYroJbHUKA, HEPABEHCTBO O JUIMHE
6.8 [tomaHoi#i, Teopema © OousibllieM yriie W OOJbIIEH CTOPOHE TPEYrOJNbHUKA.

[lepneHIUKyIsIp ¥ HAKJIOHHAs

['eomeTpuyeckoe MecTo TOYeK. bHcceKkTpuca yria M CEpeIMHHBIA MEPHEHIUKYISAP K

6.9 OTPE3KYy KaK TeOMETPUIECKHE MECTA TOUEK
6 100pr)KHOCTI> U Kpyr, XOpJa WU JAHaMeTp, UX CBOWCTBA. B3amMHOE pacmnosiokeHune
OKPYKHOCTH U npsimoii. KacaTesbHas M cexyasi K OKpy>KHOCTH
6.11OxpyXHOCTB, BIUCaHHAs B yroJl. BriucaHHas v onucaHHasi OKPY)KHOCTH TPEYTrOJIbHUKA
IIpoBepsieMble TPeOOBAHUSA K Pe3yJabTATAM OCBOCHMS
OCHOBHOI 00pa3oBaTe/ibHON MporpamMmsbl 8 KJiacca
Kon [TpoBepsieMble IpeAMETHBIE PE3YJIbTAThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pazoBaTenbHON TPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus
pes3ysbTara
1 Yucna u BBIYMCICHUS
Hcnonb3oBath HayvaibHbIE Ipe/CTaBIeHUs 0 MHOXECTBE
11 JeMCTBUTENBHBIX YMCEN A CPaBHEHUS, OKPYIJICHHUS M BBIYMCICHMIH,
n300pakaTh JIeHCTBUTENbHBIE 4YHMCIAa TOYKAMU Ha KOOPAMHATHOM
IPsIMOI
[TpumeHsaTH MOHATHE apUPMETUYECKOTO KBAJAPATHOIO KOPHS, HAXOAUTh
19 KBaJpaTHbIe KOPHH, HCIONb3YysSd NPH HEOOXOAMMOCTH KaIbKYIATOP,
BBINOJIHATE TPeoOpa3oBaHUs BBIPAKEHHUH, COJEpKALIMX KBaJpaTHbIC
KOPHH, HCIIOJIb3Yysl CBOMCTBA KOPHEH
13 Hcnonp3oBare 3amuck  OONBIIMX M MaJbIX YHCET C IOMOIIBbIO
JIeCATUYHBIX ApoOeil u creneHei yncna 10
2 Anrebpanyeckue BbIpaKeHHs

2.1 HpI/IMeHHTB IOHATHUC CTCIICHU C [OCJIbIM II0Ka3aTCJIEM, BBbIIIOJIHATH




MpeoOpa3oBaHUs BBIPAKEHUM, CONEPKANIMX CTENEHH C  IENBIM
MOKa3aTesIieM

2.2

Brimonaars TOXKIECTBEHHDBIC npeoOpa3oBaHUs paLMOHAIBHBIX
BBIP@KCHHII HA OCHOBE MpaBWUJ JACHCTBUM HAJ MHOTOWICHAMU U
ayre0OpandecKuMu Apo0sMu

2.3

PacknanpiBaTh KBagpaTHBIA TPEXUJIECH HA MHOKHUTEIN

2.4

[IpumeHnsTh mpeoOpa3oBaHMs BBIPAKECHUN I PELICHUS Pa3JIMYHBIX
3a/1a4 U3 MAaTEMAaTUKH, CMEXHBIX IPEAMETOB, U3 PEAIbHON IPAKTUKHU

YpaBHEeHMs U HEPABEHCTBA

3.1

PemraTe HHHeﬁHBIe, KBaJApaTHbIC YpPaBHCHUA W  palHWOHAJIbHBIC
YpaBHCHUs, CBOAAINHUECA K HHM, CUCTEMBI JIBYX ypaBHeHHI;'I C ABYM:
NIECPEMEHHBIMU

3.2

[IpoBoauTh mpoCTEHIIME UCCIEJOBAHUS YPaBHEHHH U  CHCTEM
ypaBHEHHUH, B TOM YHCIIE C IPUMEHEHHEM IpapUuecKHUX MpeICTaBICHHIMA
(ycTaHnaBnuBaTh, HMMEET JM YypaBHEHHWE WU CHUCTEMa YpaBHEHHI
pElIeHNUs, €CJIM UMEET, TO CKOJIBKO, U IPOYee)

3.3

[lepexomuth OT  clOBeCHOW  (OPMYIUPOBKH  3aJadydl K €€
anredpanveckoil MOJIENM C TOMOIIbIO COCTaBJICHHSI YPaBHEHUS WIH
CUCTEMbI YPAaBHEHUHN, HHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3aJla4yM MOJYYEeHHBIN pe3ynbTar

3.4

[IpumeHnsATh CBOMCTBA YMCIIOBBIX HEPABEHCTB I CPABHEHUSI, OLICHKH,
pelarh JMHEHHBIE HEPABEHCTBA C OJIHOW MEPEMEHHON M UX CHCTEMBI,
naBaTh  TpadUYeCKyld  WUIIOCTPAIMI0  MHOXKECTBA  PEIICHUH
HEpPABEHCTBA, CUCTEMbI HEPABEHCTB

DyHKIUU

4.1

[lonnMaTh ¥ WCHOJB30BAaTh (YHKIMOHAIBHBIE TIOHATHS H  S3BIK
(TepMUHBI, CHUMBOJMYECKHE OO0O3HAUEHUS), ONPEHENATh 3HAYCHUE
(YHKIIMHU 1O 3HAYEHHMIO apryMeHTa, ONpPENeNiaTh CBOMCTBA (PYHKIIMU IO

ee rpaduxy

4.2

Crpouts rpaduKu dIeMeHTapHBIX (yHKIHMI Bua: , Y = X2,y = X3,y =
X|, onMCBIBaTH CBOWCTBA YHCIIOBON (PYHKIIMH 110 ¢ rpaduKy

BepOHTHOCTL H CTaTUCTHUKA

5.1

N3Bnekats 1 mpeodpazoBeIBaTh HHGOPMAIUIO, TPEJICTABICHHYIO B BUE
TabNMuI, AuarpamM, rpadukoB, MPEACTABIATh JaHHBIE B BHUAE TaOIUII,
auarpamm, rpadukos

5.2

OnwuceiBaTh JaHHBIE C IIOMOIIBI0 CTAaTUCTUYECKHUX IIOKa3aTeleH:
CpCaHUux 3HAYCHUU U MCp pacCCUBAHUMA (pasMaX, AUCIICPCHUA U
CTAHJApTHOC OTKHOHGHI/IG)

5.3

HaxoauTe 4acTOTHl YHMCIOBBIX 3HAYEHHH M YaCTOTHI CO6BITI/II71, B TOM
YUCJIC 110 pe3yJIbTaTaM H3MepeHHI>i n Ha6J'IIO,[[eHHfI

5.4

Haxomuth BeposSITHOCTM CIIy9allHBIX COOBITWMM B ONBITaX, 3Has
BEPOSITHOCTH DJIEMEHTAPHBIX COOBITUH, B TOM YHCIE B ONBITaX C
PaBHOBO3MOKHBIMH DJIEMEHTAPHBIMU COOBITUSIMHU

5.5

Hcnonp3oBate  rpaduueckue  MOJENU:  JEPEBO  CIydailHOro
JKCIEPUMEHTA, TUarpaMmsl Disiepa, YUCI0Bas psMast

5.6

OHepI/IpOBaTB IOHATUAMU: MHOXCECTBO, IIOJMHOXCCTBO, BBIIIOJHATH
Oorncpanmun Hazg MHOXECTBaAMU: 06T)CJII/IHGHI/IG, TMEPECCUCHUC,




AOMOJIHCHUEC, MCPCUUCIIATh 2JICMCHTBI MHOXKCCTB, IIPUMCHATDH CBOMCTBA
MHOXCECTB

Hcnonp30Bath rpaduueckoe MpeacTaBICHHe MHOXKECTB U CBSI3EH MEXIy
5.7 HUMH JUIsl OIIMCAHUs IIPOLECCOB U SIBJICHUM, B TOM YMCIIE IIPU PELICHUN
3a7a4 U3 IPYrux Y4eOHBIX MPEIMETOB U KYPCOB

6 I"'eomerpust

6.1 Pacnio3HaBaTe OCHOBHBIE BHJBI YETBIPEXYTOJIBHUKOB, HX JJIEMEHTHI,
' I10JIb30BAThCs UX CBOMCTBAMH IIPU PEILICHUH N'€OMETPUYECKUX 3a1a4

HpI/IMCHHTB CBOMCTBA TOYKHU nepeceucHuss MEIuaH TPECYTroJbHUKA

6.2
(1IeHTpa Macc) B peIIeHUH 3a71a4

Bnagers mnonsTHeM cpeaHell JUHUM TPEYroJbHUKAa M Tpareluw,
MPUMEHITh WX CBOWCTBA MPU PEUICHHH T'e€OMETPUUECKHX 3ajad.
[Tonb3oBatbest Teopemoit dajeca U TEOPEMON O MPONOPLIMOHATBHBIX
OTpe3Kax, MPUMEHSTh UX Ui pellleHus] NPaKTHUECKUX 3a7au

6.3

[IpumeHsTh  OpU3HAKKW  MOAOOMS  TPEYrOJbHUKOB B  PEIICHUU
reOMETPUUYECKUX 3a7a4

6.4

[Tonb3oBatbes Teopemoit [Tudaropa ans pemieHuss reOMETPUUECKUX U
mpakTudyeckux  3agad. CTpouTh  MaTeMaTHYeCKyld MOJelb B
MPAKTUYECKUX 33/1a4aX, CAMOCTOATEIbHO JAeNaTh YepTeX M HaXOIUTh
COOTBETCTBYIOIIUE JJTUHBI

6.5

Biagers noHsATHMSMH CHHYyCa, KOCHHYCAa M TaHIE€HCAa OCTPOrO yria
6.6 HIPSIMOYTOJIBHOTO TPEYrojabHUKA. [101b30BaThCA 3TUMU MOHATHAMM AJIS
penIeHusl NTPaKTUYECKHX 3a]1a4

Boruncnsate  (pa3inyHbBIME - cllOCOOaMM) IUIOWIAAbL TPEYroJIbHUKA U
IUTOIIA MHOTOYTOJNIBHBIX (uryp (HOJb3ysach, Tle HEOO0X0IUMO,
KaJbKYJISITOpOM). [IpUMEHSATh MOJNyYeHHbIE YMEHHS B IMPaKTUYECKHX
3ajaydax

6.7

BiageTs MoHATHAMM BIIMCAaHHOTO M LIEHTPAJIBHOIO yIja, UCIOJb30BaTh
TEOpEMBbl O BIUCAHHBIX YIJIaX, YIJaX MEXIYy XOpAaMH (CEeKYIIMMH) U
yrile MEXIy KacaTelIbHOM M XOPIOM IPH PEHIEHUH TI'€OMETPUYECKHX
3a1a4

6.8

Biagetp DOHATHEM ONHMCAHHOTO YETBIPEXYTOJIBHUKA, NPUMEHSTh
CBOMCTBA ONMCAHHOTO YEeTHIPEXYTOJbHUKA IIPH PEIICHUH 3a]a4

6.9

HpI/IMeHHTB IMMOJIYYCHHBIC 3HaHUA Ha IMPAKTHUKE - CTPOUTH
MAaTeMaTHU4YCCKUC MOJACIN J 3aJdayd peanLHoﬁ JKU3HH U TIPpOBOIWTH
COOTBCTCTBYIOIIUC BBIYHCJICHUA C MMPUMCHCHUCM HO)IO6I/I$I u
TPUTOHOMCTPUU (HOHBSY}ICB, Trac HCOGXOI[I/IMO, KaJ'IBKy.]'ISITOpOM)

6.10

IIpoBepsiemble d1eMeHTBI coAep:kaHus (8 Kiacc)

Kox

ITpoBepsieMblil AIEMEHT COJIEPHKAHUS

Uucnaa u BEIYMCICHUS

11

KBa,Z[paTHBIfI KOpCHb M3 YHuCJa. ITonsitue 00 HppaluOHAJIIbHOM YHUCIIC. I[CCSITI/I‘-IHBIC
HpI/I6JII/I)KCHI/ISI HppalluOHAJIbHBIX YUCCII

1.2

CBoiicTBa apupMeTHUECKNX KBAJAPATHBIX KOPHEH M UX MPUMEHEHHE K MpeoOpa3oBaHHIO
YHCIIOBBIX BBIPAKEHHUH U BBIYMCICHUAM. J|eHiCTBUTENbHbIE YHCTIa

1.3

CTeIeHsb ¢ LIEJIBLIM MOKa3aTelIEM M €€ CBOMCTRBA. CTaHIIapTHaSI 3alluCh Yrcja




IAnrebpanyecKue BHIPAKCHHS

2.1

KBaspaTHbIN TpeX4iIeH, pa3j0KeHUe KBAAPAaTHOIO TPEXWIEHA HA MHOXKHUTEIN

2.2

IAnrebpanueckasi ipoob. OCHOBHOE CBOMCTBO alredpandeckoi qpoou

2.3

CroxeHue, BRlYMTaHHe, YMHOXKCHHE, JICTICHUE anreOpandeckux Ipobei

2.4

PaL[I/IOHaJ'IBHBIe BBIPAXKCHUA U UX npeo6pa3OBaHHe

ypaBHeHI/IH N HCPaBCHCTBA

3.1

KBanpaTtHoe ypaBHeHue, popmysa KopHeil kBagpaTHoro ypaBHenus. Teopema Buera

3.2

Pemenne ypaBHeHHﬁ, CBOAIIMXCA K JIMHEHHBIM U KBaJIpaTHbIM

3.3

[Tpocreiimme qpoOHO-palOHAILHEIC YPABHEHUS

3.4

['paduueckas MHTEpPIpPETALUsl YPAaBHEHUN C ABYMSI NMEPEMEHHBIMH M CUCTEM JIMHEWHBIX
YPaBHEHUN C JAByMs IIepeMEHHbIMU. [IpuMepbl pelieHus CHUCcTeM HENMHENHBIX
YPaBHEHUH C JBYMs IEPEMEHHBIMU

3.5

Perenrie TEKCTOBBIX 33729 aNreOpandecKuM crmocooom

3.6

UuciioBbIe HEPABEHCTBA U UX CBOMCTBA

3.7

HepaBeHCTBO C OHON MEPEMEHHOMN

3.8

PaBHOCHIBHOCTD HCPABCHCTB

3.9

JInHelHbIE HEpAaBEHCTBA C OJTHOM MEPEMEHHOMN

3.10

CHcTeMbl TUHESHHBIX HCPABCHCTB C O,Z[HOﬁ nepeMeHHoﬁ

DyHKIIUU

4.1

[lonsarue ¢pynkumun. O6macTb onpeaesneHnsl 1 MHOXeCTBO 3HaueHni (QyHKImH. CrocoOsl
3aganus QyHKIHMN

4.2

['padux Gpynkumu. UreHne cBOMCTB GYHKINU MO €€ TpaduKy

4.3

[ Tpumeps! rpadukoB GYHKINH, OTPAKAIONINX PeaTbHBIE TPOIECCHI

4.4

DyHKIUHM, ONUCHIBAIOIINE MPSIMYIO0 U OOpaTHYIO MPOMOPIMOHAIBHBIC 3aBUCHMOCTH, HX
rpaduku

4.5

DyHKIMU Y = X2, y= x3

4.6

DyHKIMH , y = |X]

4.7

["padrueckoe pelieHne ypaBHEHUH 1 CUCTEM YpaBHEHUH

BeposTHOCTD 1 CTaTUCTUKA

5.1

[IpencraBieHye JaHHBIX B BUE TaOJIUI, 1UarpaMM, rpaduKoB

5.2

MHOXKECTBO, 3JIEMEHT MHOXKECTBa, MOAMHOXeCTBO. Omepanuu HaJ MHOXKECTBAMH:
00beIMHEHNE, IEPECEUCHHE, TOTIOTHEHNE

5.3

CBoiicTBa omepanuid HaJ MHOXKECTBAMHU: TEPEMECTHUTEIBHOE, COYETaTeIhHOE,
[pactpeieIMTeIbHOE, BKIIOUEHUS

5.4

lcmons30BaHue rpacpnqecxoro MNPpEACTaBJIICHHUA MHOXCECTB IJId OIIMCaHUA PCAIbHbIX
ITPOLICCCOB 1 ﬂBHeHHﬁ, IIpU pCUICHUHA 3a1a4.

5.5

l13Mepenue paccemBaHusl JaHHBIX. Jucnepcus M CTaHJAPTHOE OTKJIOHEHHME UYMCIIOBBIX
HabopoB. /lnarpaMmma paccenBaHus

5.6

DeMeHTapHBIe COOBITHS ciydaiiHoro ombita. CiydaiiHble coObiTHS. BepositTHocTH
coObITUH. OMBITBI C PaBHOBO3MOXXHBIMH DJIEMEHTAPHBIMU COOBITHAMHU. CiydaliHBIN
BHIOOP. CBS3b MEXIY MAJIOBEPOSITHBIMUA M TPAKTUYECKU JOCTOBEPHBIMH COOBITHSMH B
npupoje, oOIIeCTBE U HAyKe

5.7

JlepeBo. CBoNCTBa J€pEBbEB: €AMHCTBEHHOCTh MyTH, CYIIECTBOBAHHUE BHCSIYEH
BEPIIUHBI, CBS3b MEXAY YHUCIOM BEpIIMH M 4ucioM pebdep. [IpaBumo ymMHOXKEHUS.
Permenwne 3a1a4 ¢ momonipio rpadon

5.8

[IpotuBomONOXHBIE CcOOBITHSA. [[narpamma Oitnepa. OObenuHEHHWE U TEpECECYCHHUE

coObITuii. HecoBMmecTHbIe coObITHS. DOpMyIia CI0KEHHS BEPOSITHOCTEN




5.9

Y croBHas BepositHOCT. [IpaBuino ymHoxenus. HezaBucumele coObITHS

5.10

[IpencraBieHue sKcnepruMeHTa B BHJIE JepeBa. PelieHue 3agad Ha HaXOXKIACHHUE
BEPOSITHOCTEH C MOMOIIBIO JIEpeBa CIIY4ailHOTO SKCIIEPUMEHTA, AUarpaMm Diliepa

['comerpus

6.1

Yersipexyronbsauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA

6.2

[IpsimoyronbHUK, poMO, KBaJpaT, UX MPU3HAKU U CBOMCTBA

6.3

Tpanenus, paBHOOOKasI Tpanenus, ee CBoicTBa U npusHaku. [IpsMmoyronpHas Tpanenus

6.4

Meton yaBoenuss meauanbl. [lentpanbHas cummerpusi. Teopema daneca u Teopema o
[TPOMOPLIMOHANIBHBIX OTPE3Kax

6.5

CpenHue TMHUM TpeyrojibHUKa U Tpanenuu. LleHTp macc TpeyronbpHuka

6.6

[Tomobue TpeyronbHUKOB, KO3 dunmeHT moaoous. [Ipu3naku nogoOus TpeyroibHUKOB.
[TpumeneHne moxo0usl P PEIICHUH MTPAKTUIECKHUX 3a71a4

6.7

DopMyiIbl 1JIs IUIOIAAN TPEYTOJbHHKA, apajlIeIorpaMMa, poMOa U Tpaneuu

6.8

CBoiicTBa muomaaen reomerpuyeckux ¢puryp. OTHONIEHHE IO NOJOOHBIX QUTYD

6.9

Boruncinenue miomanei TpeyroabHMKOB 1 MHOTOYTOJIbHUKOB Ha KJI€T4aTol Oymare

6.10

Teopema [ludaropa. I[Ipumenenune teopemsl [ludaropa mpu pemieHHUH MPAKTHYECKUX
3asaq

6.11]

CI/IHyc, KOCHUHYC, TAHI'CHC OCTPOro yrja IMIpAMOYTOJIbHOI'O TpPEYTroOJIbHUKA. OcHOBHOE,

TPUTOHOMETPUYECKOE TOXKJIECTBO. Tpuronomerpuyeckue QyHkuuu yrios B 30°, 45° u
60°

6.12

BroucanHeie U HOCHTPAJIBHBIC YTJIbI, YI'OJI MCKAY KacaTeJIbHOU M XOp,Z[Oﬁ. Vsl MCIKY]
XOopAaMH U CCKYILIMMU

6.13

BroucaHHbIe U ONMCAHHEIC YCTBIPCXYTI'OJIbHUKHN

6.14

B3aumHoe pacnosiokeHue JBYX OKpykHocTeil. Kacanue oxpyxHocredt. OO6mue
KacaTeIbHBIE K IBYM OKPYXKHOCTSAM

IIpoBepsieMble TPeOOBAHUSA K pPe3yJIbTATAM OCBOEHMSI
OCHOBHOI1 00pa3oBaTeIbHON MporpamMmsbl (9 kiacc)

Kon IIpoBepsiemble IpeaMETHBIE PE3YyIbTaThl OCBOCHUS OCHOBHOMN

IIpOBEPACMOTO O6pa30BaTeHLHOﬁ nporpaMmMbl OCHOBHOT'O 06Iuer0 O6pa30BaHI/IH

P

e3yJbTaTa

1 'Uyicna 1 BEIYUCIIEHUSA

1.1 CpaBHUBATh U YIIOPSAIOUYMBATH PallMOHAIbHbBIE M HPPAaLlMOHAJIbHBIE YUCIIa

BEImoaHAT apI/I(l)MCTI/I‘-IGCKI/IC JIGI\/'ICTBI/ISI C paluoOHaJIbHBIMHU YHCJIIaAMU,
1.2 COUCTass YCTHBIC W TIMCbMCHHBLIC IIPHUEMBI, BBIIIOJHATL BBIYUCIICHUA C|
MppaiHOHAJIbHBIMU YK CJIaMU

HaxoauTe 3HaYeHHUS CTEINEHEH C MEIbIMH IIOKa3aTesIMH U KOpHCfI,

1.3
BBIUUCIIATH 3HAUYCHU S YN CJIOBBIX BHIPpAKCHUU

OprTJ'IHTL e CTBUTEIIbHEIC 4ucya, BBIIOJHATE IPUKUAKY PE3YJIbTaTq

14
BEIYUCJICHUHN, OIICHKY YHMCJIOBBIX BBIPAXXCHUU

2 ypaBHeHI/I}I 1 HCPABCHCTBA

21 Pemiate JuHEHHbIE W KBaJpaTHbIE ypaBHEHUS, YPaBHEHUS, CBOAALIMECS K
' HUM, IPOCTEHIINE APOOHO-PAIIMOHAIbHbIE YPaBHEHUS

Pemath cHCTEMBI JIBYX JIMHEHHBIX YPABHEHHH C JABYMS MEPEMEHHBIMH U
2.2 CHCTEMBbl JBYX YPaBHEHUW, B KOTOPBIX OJHO YpaBHEHHE HE SBIISIETCA
ITMHENHBIM




2.3

PemiaTte TEKCTOBBIE 3afaydl anreOpanvyeckuM CrocoOOM € MOMOIIBIO
COCTaBJICHUS] ypPAaBHEHUS WIM CHCTEMBbl JIByX YpaBHEHMH C JByMs
[IEpEMEHHBIMU

2.4

[IpoBOINUTH MPOCTEHIINE UCCIIEIOBAHNS YPABHEHUN U CUCTEM YPaBHEHUM, B
TOM 4YHUCIIE C MPUMEHEHHEeM TrpaduvyecKux NpeACTaBICHUN (Hampumep,
yCTaHABIMBATh, UMEET JIM YPaBHECHUE WJIM CUCTEMa YPAaBHEHHUU peElICHUS,
€CJIM UMEET, TO CKOJIbKO)

2.5

Pemarh uHEilHbIE HEpaBEHCTBA, KBAJIpaTHBIE HEPABEHCTBA, M300pakaThb
pELICHUE HEPABEHCTB HA YHUCJIOBOM IPSAMOM, 3allMCBIBATH pELICHUE C
[TOMOILBI0 CUMBOJIOB

2.6

Pemarb  cucTeMbl JIMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOUYAIOIME KBAJpPaTHOE HEPABEHCTBO, M300pa)kaTh PELIEHUE CUCTEMBI
HEPABEHCTB HA YMWCJIOBOM NPSIMOM, 3allUChIBaTh PEUIEHHE C ITOMOILBIO
CUMBOJIOB

2.7

crons30BaTh HEPABCHCTBA MMPH PECIICHUHN PA3JIMYHBIX 3a1a4

DyHKIMU

3.1

Pacrio3HaBaTh (DyHKIMHM W3y4eHHBIX BUJIOB. [loKa3biBaTh CXEMAaTHYECKU
[pacIioyIo’KEHNE Ha KOOPAWHATHOM IJIOCKOCTH IpaduKOB GYHKIUH BUaa: Y =
kx, y = kx + b, , y = ax?> + bXx + C B 3aBUCHMOCTH OT 3HAuCHHI
K0>((UIIMEHTOB, OMMCHIBATH CBOMCTBA (DYHKIUN

3.2

[Toka3bpiBaTh CXEMATHUYECKH PACIOJIOKECHHUE HAa KOOPIUHATHOM IJIOCKOCTH
rpadukoB GyHKIMI BHIA , Y = |X| ¥ OMUCHIBATH CBOMCTBA (DYHKITHIA

3.3

CTpouTh M M300pakaTh CXEMaTHYECKH TPa(QUKH KBAJAPATUYHBIX (DYHKITHH,
ONKCBHIBATH CBOWCTBA KBAAPATUYHBIX (DYHKIMHA 1O UX TpaduKam

3.4

Pacrio3HaBaTh KBaApaTHYHYIO (YHKIHIO 110 (PopMyIie, MPUBOJUTH IPHUMEPHI
KBaPaTUYHBIX QYHKIUH U3 peabHOMN JKU3HHU, PU3HKH, TEOMETPHH

ApudmeTnueckasi U reOMeTpUYecKas Iporpeccuu

4.1

Pacrio3HaBaTh apU(PMETHUECKYI0O U TE€OMETPUYECKYI0 MPOTPECCHH IpU
[pa3HBIX crioco0ax 3agaHust

4.2

BBIMONHATE BBIYMCICHUS C MCIOJIb30BaHHMEM (opMya N-TO  4JIeHa
apu(MeTHUECKOW M TEeOMETPUYECKOW MPOrpeccHil, CyMMbI HEpPBBIX N
YJICHOB

4.3

I/I306pa)KaTB YICHBI IOCJICAOBATCIBHOCTH TOYKaAMHM Ha KOOpHHHaTHOﬁ
IIJIOCKOCTH

4.4

PemaTe 3a1a4M, CBSI3aHHBIE C YHMCIOBBIMU MOCIENOBATEIbHOCTSIMHU, B TOM
qrclie 3aJadyd M3 pearbHOW >KU3HHM (C HCIOIb30BAHHEM KalbKYIATOPA,
111 (POBBIX TEXHOJIOTHI)

BCPOHTHOCTB Hn CTaTUCTHKA

5.1

3Biekatb W 1peoOpa3oBbIBaTh HH(MOpPMALNIO, TNPEJCTABIECHHYIO B
pa3IMYHbIX HWCTOYHUKAX B BHUAE TaOMUL, JuarpammMm, Tpa@uKoB,
[pe/ICTaBIATh JaHHbIE B BUJIE TaOJIMII, [Uarpamm, rpaukon

5.2

Pemarh 3agauun OpraHM30BaHHBIM MEpPeOOpPOM BApHUAHTOB, a TaKXKE C
MCII0JIb30BaHNEM KOMOMHATOPHBIX PABUJI M METO/IOB

5.3

lcrioip30BaTh ONMHCATEIHHBIC XapaKTECPUCTUKHU OJId MACCHUBOB YHCJIOBBIX
JIAHHBIX, B TOM YHUCJIC CPCAHUC SHAYCHUA U MEPBI paCCCUBAHUA

5.4

HaXO)II/ITB YaCTOTHI 3HAYEHUM W YaCTOTHI CO6I)ITI/I$I, B TOM YHCJIC IMOJIB3YSICH|

[pe3yIbTaTaMu IPOBEICHHBIX H3MEPEHUN 1 HAOIOICHUI




5.5

HaxonuTh BEpOSTHOCTH CIIy4alHBIX COOBITHI B M3yYEHHBIX OMNBITAX, B TOM
UHCIEC B OMNBITaX C PABHOBO3MOXHBIMH 3JIEMEHTAapPHBIMU COOBITUSMH, B
CepUsIX MUCIBITAHUN 10 IIEPBOIO yCIexa, B CEpUsAX UCHbITaHUN bepHyiun

5.6

IMeTh IIpeACTABICHUE O CIy4allHOM BEJIMYMHE M O PpaCIpeieIICHUH
BEPOSTHOCTEMN

5.7

liMeTb mpencTaBieHHE O 3aKOHE OOJBIIMX YHCEN KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4ailHOM M3MEHYMBOCTU M O POJM 3aKOHA OOJBIIUX
4ricesl B IPUPOJIE U 00IIECTBE

I 'eomerpus

6.1

3HATh TpPUTOHOMETpUYECKHEe (YHKIUU OCTPHIX YIJIOB, HAXOAWTh C HX
[MOMOIIbI0  pPa3UYHBIE  AJIEMEHTHl  MPSIMOYTOJIBHOTO  TPEYrojJbHUKA
("pemeHre MPAMOYTOJIBHBIX TPEyrosbHUKOB'"). Haxomuth (¢ mOMOIIBIO
KaJIbKYJISATOPA) JJIMHBI U YIIIbI JJ1s1 HeTaOJMYHbBIX 3HAYCHUN

6.2

[lonp30BaThCA (bOpMynaMI/I IIPUBCACHUA n OCHOBHBIM
TPUTOHOMETPHYCCKUM TOXKIACCTBOM JIs1 HAXOXKIACHUA COOTHOIICHUM MCIKY]
TPUTOHOMCTPHUYCCKHUMHU BCIIMUMHAMUA

6.3

lcrionb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB [UISI  HAaXOXIACHUS
Pa3IMYHBIX DJIEMEHTOB TpeyroibHUKa ("pelieHue TpeyroJbHUKOB"),
[IPUMEHSITh WX MPU PEUICHHH T€OMETPHUUECKHX 3a7au

6.4

Bnagerp mMOHATUSMU — TpeoOpa3oBaHUs  MOAOOHS, COOTBETCTBEHHBIX
piieMeHTOB MoJ00HBIX ¢uryp. [lomb3oBaTbecsi cBoOWCTBaMU MOI00US
[POU3BOJBHBIX (UTYp, YMETb BBIYHCIATH JIMHBI U HAaXOJUTh YIIIBI Y
nonooubix ¢uryp. IlpumeHsTh cBOHCTBA MOAOOUS B MPAKTUYECKUX
3ajayax. YMeTh MPUBOAUTH MPUMEPHI MOJOOHBIX (PUTYpP B OKpYXKaroIiem
Mupe

6.5

[lonp30BaTbcss TeOpeMaMH O TPOU3BEICHHHM  OTPE3KOB  XOpA, O
POM3BEICHNH OTPE3KOB CEKYIIHNX, O KBaApaTe KacaTeIbHOU

6.6

[Tonb30BaThcs BEKTOpaMH, MOHUMATh WX FEOMETPUYECKUN U (PU3NUECKUit
CMBICJI, IPUMEHATh UX B PEIICHUU F€OMETPUUECKHX U (PU3MUECKHX 3a/ad.
[[pUMEHATH CKAIAPHOE ITPOU3BEJICHNE BEKTOPOB JUISl HAXOKJIEHHUS JUIMH U
yTJI0B

6.7

[lonn30BaThECS MCTOAOM KOOpJAWHAT Ha IINIIOCKOCTH, IMPUMCHATH €ro B
[PCIICHUN TCOMETPUUCCKHX U MMPAKTUYCCKUX 3a1a4

6.8

BirageTe NOHATHSIMHU NPaBUIBHOTO MHOTI'OYTOJIBHUKA, JUIMHBI OKPYKHOCTH,
JUTMHBl YT OKPYKHOCTHM M PAJMaHHOM MeEpbl yIia, YMETb BBIYUCIIATH
[JI0IaAbp Kpyra M ero dacred. [IpuMeHATH IOJydeHHBIE YMEHHsS B
[IPAKTHYECKUX 3a/1a4ax

6.9

HaxonuTe ocM WM LEHTPhl CUMMETpUU (DUTYp, MPUMEHSTH BHKEHUS
[JIOCKOCTH B POCTEUIINX CIIy4astx

6.10

HpI/IMeHHTL IMOJIYYCHHBIC 3HAHHWA HA MPAKTUKE - CTPOUTH MATCMATHYCCKUC
MOACIIN JIA 3a4ad pCaHBHOﬁ JKU3HU W TMIPOBOJUTH COOTBCTCTBYIOIIUC
BBIUUCJICHUA C IPUMCHCHUCM HOI[O6I/I}I U TPUTOHOMCTPHUYCCKUX (I)YHKI.IPIIZ

(1m10JIB3YSICh, TJIe HEOOXOIMMO, KAJIBKYJIITOPOM)




IIpoBepsiemble 31eMeHTHI coaep:kanus (9 Kiacc)

Kon

[IpoBepsieMbIil AJIEMEHT COJIEPKAHUS

Uricna v BEIUHMCIICHUS

11

PanroHalIbHbBIC YHCIIa, HPPAIMOHATBHBIC YMCIIa, KOHCUHBIC U OCCKOHEUHBIC JICCATUYHBIC
poOu

1.2

MHOXECTBO JEHCTBUTENIBHBIX YMCEJ, JCHCTBUTENbHBIE 4YHCIA KaK OECKOHEUHbBIE
necaTuuHble poOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY MHOMXKECTBOM
NEMCTBUTENBHBIX YHCET U KOOpAMHATHOM NpsAMoi. CpaBHEHHE JEHCTBUTEIBHBIX YHCET

1.3

ApudmeTnieckre IeHCTBHS C IEHCTBUTEIbHBIMHI YHCIAMH

14

3mepenusi, npuOMIKEHHUS, OLEHKU. Pa3Mepbl OOBEKTOB OKpPYKAIOLIETO MUpA,
JUINTEIBHOCTD IIPOLIECCOB B OKpYy:KaroiieM Mmupe. IIpubnukeHHoe 3Haue€HUE BEIMYUHBI,
TOYHOCTh mnpubmKeHus. Oxpyriaenue uucen. llpukuaka u OLEHKAa pPe3ylIbTaToOB
BHIYMCIICHUI

YpaBHEHHUs U HEpABEHCTBA

2.1

'YpaBHEHHUsI C OHON TEpEMEHHON

2.2

JInnenHoe ypaBHeHue. Penienue ypaBHEHUM, CBOIAIINXCS K JJUHEUHBIM

2.3

KBaI[paTHOG YpaBHCHHC. Pemenue ypaBHeHPIﬁ, CBOAINNXCA K KBAJI[pAaTHBIM

2.4

bukBagpaTtHoe ypaBHeHHe. [IpuMepbl pellleHuss ypaBHEHHUH TpEThbel M 4YeTBEPTOU
CTEeNeHel pa3oKEeHHEeM Ha MHOKUTENH

2.5

Pemenue npoOHO-paliMOHATBHBIX YPaBHEHUI

2.6

CrcreMbl ypaBHEHUN

2.7

YpaBHeHME ¢ ABYMs IEPEMEHHBIMU U €ro Ipaduk

2.8

PerieHne cucreM NBYX JIMHEWHBIX YPABHEHHUH C IBYMs IEPEMEHHBIMU

2.9

Pemenue cucrem ABYX ypaBHCHHﬁ, OJJHO H3 KOTOPBIX HHHCﬁHOC, a Jpyroc - BTOpOI71
CTCIICHHU

2.10

['pacdryeckas MHTEpIpeTalns CUCTEMbl YpaBHEHUI C IBYMsI IEPEMEHHBIMU

2.11

PelieHre TEKCTOBBIX 3a7a4 anre6pa1/1qec1<I/IM CII0CO0OM

2.12

UrciaoBbie HCPAaBCHCTBA U UX CBOMCTBa

2.13

PerreHne TMHENHBIX HEPABEHCTB C OJHOW NTEPEMEHHON

2.14

PerreHne cucreM JTMHEHHBIX HEPABEHCTB C OAHOW IIEPEMEHHON

2.15

KBagpaTrHble HEpaBEeHCTBA

2.16

Fpa(bnqecxasi HHTCpHpETalsl HCPABCHCTB U CUCTEM HEPABCHCTB C IBYMS INCPECMCHHBIMU

DyHKIMU

3.1

KBagpatuunas ¢yHkuus, ee rpaguxk u cBoiictBa. [lapaGona, KOOpAMHATHI BEPUIMHBL
apaboJibl, 0Cb CHMMETPHUH 1apaboJIbl

3.2

['paduku pynkumii y = KX, y = kKX + b u ux cBoiicta

3.3

['paduxu Gynximii , y = X2 u ux cBoiicTBa

3.4

['padmku GpyHkImid , Y = [X| u uX cBOWcTBa

UrcaoBBIC ITOCIEIOBATEILHOCTH

4.1

OmpeneneHne W CIMOCOOBI  3aJaHMsl YHUCIIOBBIX — IOCJIENOBATEIBLHOCTEH. 3amaHue
[MOCJIeI0BATEILHOCTH PEKYPPEHTHOM hopMyno u popmyioit N-ro dneHa

4.2

Apudmernueckas nporpeccus. opMynbl N-ro wieHa apuPMETHUECKON HpOorpeccui,
CYMMBI IIEPBBIX N YICHOB

4.3

FCOMCTpI/I‘{CCKaH mporpeccus. q)OpMYJ'ILI N-ro 4jeHa FCOMCTpH‘ICCKOﬁ IporpeCcCuu,
CYMMBI IICPBBIX N YJICHOB

4.4

I/I306pa)KCHI/IC YJICHOB apH(pMeTquCKOﬁ u PCOMCTpH‘-ICCKOfI HpOFpCCCI/Iﬁ TOYKaMHM Ha|




KOOPJAMHATHOM TJIOCKOCTU. JIMHEMHBIN U DKCIOHEHIHAJIBHBIN POCT

4.5

C1105KHBIE TPOLIEHTHI

BeposiTHOCT 1 CTaTUCTUKA

5.1

[IpencraBnenne JaHHBIX B BHJIE TaOJHII, JUarpaMm, rpauKoB, MHTEpIpETalys JaHHbIX.
Urenue u nocTpoeHue TaOIUI, TUarpaMm, rpauKoB Mo peasbHBIM JTaHHBIM

5.2

[lepectanoBku U (akTOpHan

5.3

CoueTaHusa ¥ YUCJIO COUECTaHUHI

5.4

TpeyTOJ'IBHI/IK ITackans. Pemenne 3aaa4 ¢ MCIIOJIb30BAHUEM KOM6I/IHaTOpI/IKI/I

5.5

['eomeTpuueckasi BeposTHOCTb. Ciy4yailHblii BBIOOp TOYKU M3 (UTYpPHI HA TUIOCKOCTH, U3
0Tpe3Ka U U3 JYr'Hl OKPY>KHOCTH

5.6

McnpiTanue. Ycenex u Heynaya. Cepusi MCIIBITaHUH /10 IEPBOTO ycexa

5.7

Cepus ucnbiTanuii bepnymm. BepositHocTn coOBITHI B cepun HcnibiTaHui bepHymmmn

5.8

CiyyaiiHasi BeJIMUMHA U paclpeiesIeHue BEPOSTHOCTEN

5.9

MaTeMaTHueCKoe OXWJAHUC U JUCIICPCUA. HpI/IMepLI MAaTCMaTHYCCKOIro OXXHAAaHUs KaK
TCOPCTUYCCKOTO CPCAHECTIO 3HAUCHUA BCIIMYNHBI

5.10

MaTtemaThuueckoe OXUAAHME W IUCIEpPCUsl CIYYalHOW BEIMYMHBI "4HMCIIO YCIEXOB B
cepuu ucnblTannii bepuymnn"

0.11

[lonsaTHe 0 3aKOHE OOJNBIINX YHCEN. I/I3MepeHI/IC BePOHTHOCTeﬁ C IIOMOIIBIO YacToT. Polib
1 3HaYEeHHE 3aKOHAa OOJIBIINX YHCET B Mpupoac n 06I_H€CTBC

['eomeTpus

6.1

Cunyc, kocuHyc, TaHreHc yriaoB oT O go 180°. OCHOBHOE TPUTOHOMETPUYECKOE
rox1ecTBO. POPMYIIbI IPUBEIECHUS

Pemienue TtpeyronbHukoB. Teopema KOCMHYCOB M Teopema CUHYcOB. PemieHue

6.2 PAKTUYECKHX 33/1a4 C UCIIOJIb30BaHUEM TEOPEMbI KOCHHYCOB U TEOPEMBI CHHYCOB

6.3 [[IpeoOpazoBanue nmomobus. [logodue COOTBETCTBEHHBIX AIIEMEHTOB

6.4 Teopema O NPOM3BEINCHUN OTPE3KOB XOpJl, TEOPEMbl O MPOMSBEACHHH OTPE3KOB
CEKyIMX, TEOpEMa O KBaIpaTe KacaTeIbHOM
Bekrop, nmnwHa (MOAYNB) BEKTOpa, COHANPABICHHBIE BEKTOPHI, IPOTHUBOIOIOKHO!

6.5 [HanpaBiieHHBIC BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMEPAIUH
Ha/1 BekTopamiu. PaznoxeHne BEKTopa 1Mo JByM HEKOJUTMHEAPHBIM BEKTOpaM

6.6 Koopaunnatel BekTopa. CKalsipHOE TNPOM3BEIEHHE BEKTOPOB, INPUMEHEHHUE IS
HaX0XKJICHUS JUIMH U YTIIOB
JlekapTOBbl KOOpAMHATHI Ha IUIOCKOCTH. YpaBHEHHMS TMPSMONM U OKPYKHOCTH B

6.7 [koopaHMHaTaX, MEepPEeCeYCHUE OKPYKHOCTeH W MOpsAMbBIX. MeTOA KOOpAMHAT M €ro
pUMEHEeHHE

6.8 [[IpaBHIbHBIE MHOTOYTOJIBHUKH

6.9 JlnuHa OKPYXKHOCTH. I'panycHas um paguaHHas Mepa yIia, BBIYUCIEHHE JUIMH YT
OKPY>KHOCTEH

6.10[Tnomans kpyra, ceKTopa, CerMeHTa

6.1121BI/I)KGHI/I5I IUIOCKOCTH W BHYTPEHHHE CHMMETpUH  Quryp  (dIeMeHTapHbIe

npencrasienus). [lapamnensheiil nepenoc. [loBopor




IIpoBepsiembie Ha OI'D Mo maTemaTuke TpedGOBaAHUS
K pe3yJibTaTaM OCBOEHNSI OCHOBHOMH 00pa30BaTeJbHOI MPOrpaMMbl

OCHOBHOT'0 00111er0 00pa3oBaHMs

Kon
MIPOBEPSIEMOTO
TpeOOBaHMS

[IpoBepsiembie TpeOOBaHUS K MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
OCHOBHOI 00pa30BaTeIbHON MPOrPaMMbl OCHOBHOTO OOIIIETO 00pa30BaHuUs
Ha ocHOBe ®I'OC

1

YMeHne onepupoBarh MOHATHSIMHU: MHOXECTBO, IIOJJMHOKECTBO, OIepaIuy]
HaJ MHO>KECTBAMH; YMEHHE OIEpUPOBATH MOHATHSAMH: rpad, CBSI3HBIM
rpad, AepeBo, LUK, NPUMEHATh HMX MpPHU pEIIeHWH 3a7a4d; yMEHHE
MCIIONIb30BaTh Tpaduueckoe NpeICTaBICHUE MHOXKECTB JJIsi ONUCAHMS
[pEaNIbHBIX MPOILIECCOB U SIBJICHUIA, MPU PEIICHUU 3344 U3 APYTUX YU4EOHBIX|
[peIMETOB

'YMeHME OIlepupoBaTh IIOHATUSAMM: OIPEICICHUE, AKCUOMa, TEOpeMa,
II0Ka3aTeJIbCTBO;  YMEHHME  pAaClO3HaBaTh  HUCTHHHBIE U JIOKHBIC
BBICKA3bIBAHUS, NPUBOJWUTH IPUMEPbl W  KOHTPIPHUMEPBI, CTPOUTH
BBICKA3bIBAHUS U OTPUIIAHNS BBICKA3bIBAHUI

YMeHHME OnepupoBaTh IOHATHUAMM: HATYPAJIBHOE YMCIO, IIPOCTOE U
COCTaBHOE YMCJIO, JEIUMOCTh HaTypaJbHbIX YHCEJ, IPU3HAKU JCIUMOCTH,
[1EJI0€ YUCII0, MOAYJIb YUCIIAa, OOBIKHOBEHHAS POOb M JIeCATHYHAs ApOOb,
CTAaHJAPTHBIA BHJI YMCIIA, PALMOHAIBHOE YMCIIO, UPPALMOHAIBHOE YHUCIIO,
apu@MeTUYeCKUi KBaJpaTHbIH KOPEHb, YMEHHUE BBIIOJIHATH ACUCTBUS C
YMCJIAMM, CPABHUBATH M YIOPSAOYMBATH YMCIIA, NIPEICTABIATH YKCIIA HA
KOOPIMHATHOM IPSAMOM, OKPYIUIATH YHCIIA; YMEHHUE JeNaTh NPUKUIKY M
OLICHKY pEe3yJIbTaTa BBIYMCICHUI

'YMeHHME ONepHpOBaTh IOHATHSAMU: CTEINEHb C LENbIM II0Ka3aTeleM,
apr(METHUECKUI KBaJIpaTHBIH KOPEHb, MHOTOWICH, alre0panveckas
NPoOb, TOXKIECTBO; 3HAKOMCTBO ¢ KOPHEM HATypaJIbHOM CTENEHH OOoJblie
€IMHHULbI; YMEHHE BBINOJHATH pacdeTbl 1o (opmynam, mpeodpa3oBaHus
[[eJIbIX, APOOHO-PAllMOHAIBHBIX BBIPAXKEHUH U BBIPAXKEHUHW C KOPHSMH,
Pa37I0KEHUE MHOTOWIEHA HA MHOXKMTEIHU, B TOM YHUCIIE C UCIOIb30BAHUEM
(bopMyJ1 pa3HOCTH KBaJIpaToOB U KBaJpaTa CyMMbI U Pa3HOCTH

'YMeHue onepupoBaTh IMOHSITHUSMH: YHCIOBOE PAaBEHCTBO, YpPaBHEHUE C
OHOI MEPEMEHHOM, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
YMEHUE pellaTh JIMHEHHBIE W KBaJApaTHbIE ypaBHEHUsA, JAPOOHO-
[PallMOHAJIBHBIE YPABHEHUSI C OJTHOM MEPEMEHHOM, CUCTEMBI ABYX JIMHEHHBIX
YpaBHEHUH, TUHEHHbBIC HEPABEHCTBA U UX CUCTEMBI, KBaJIpaTHBIE U APOOHO-
[pallMOHAJIbHBIE HEPAaBEHCTBA C OJHOM MEPEMEHHOM, B TOM YHCIE MpPH
PEIIEHUH 3aJlad W3 JAPYrUX NPEAMETOB M MPAKTUUYECKUX 3a]ay; YMEHHE
MCIIOJIb30BaTh KOOPAMHATHYIO MPSAMYIO M KOOPJAMHATHYIO TUIOCKOCThH IS
M300paxkeHNsl pelieHnid ypaBHEHUH, HEPABEHCTB M CUCTEM

YMeHne omnepupoBaTh MOHATHAMU: (QYHKIUSA, rpaduk ¢GyHKIWAH, HYIH
(yHKLINH, MPOMEXYTKH 3HAKOMOCTOSHCTBA, HMPOMEXYTKH BO3pPACTaHUS,
yObIBaHMs, HaWOOJbIIEE M HAMMEHbIIEe 3HAUYEeHUs (QYHKUUHU; YMEHHE
ONEepUpPOBATH IMOHATUSAMHU: MpsMas IPOMOPLIUOHANIBHOCTh, JIHMHEHHas
bynkuus, kBaapatuyHas (QyHKOMs, oOpaTHas MPONOPLUOHATIBHOCTD,
napabosna, runep0osa; yMEeHHe CTpPOUTh rpaduku (HyHKUIUH, UCIIOIB30BaTh

I‘pa(l)I/IKI/I I ONIPCHACIICHU A CBOICTB MmponecccoB " 3aBI/ICI/IMOCTCI>'I, JJIA]




pelieHus 3ajad M3 JAPYrHX Y4YeOHBIX IMPEIMETOB M peajbHON KHU3HH;
YMEHUE BBIpaXKaTh (HOpMyJIaMH 3aBHCUMOCTH MEXAY BeTHUNHAMU

'YMeHue oneprupoBaTh MOHATUSAMU: MOCIEI0BATEIBHOCTD, apupMeTHIecKast
M reoMeTpudeckass [POTPECCHM; YMEHHE HCII0JIb30BAaTh  CBOICTBA
[ocjae10BaTebHOCTEH, (POPMYIIBI CyMMBI M OOILIETrO 4WieHA MPH pPEIICHUH
3ajad, B TOM YHUCIIE 3a]a4 M3 APYIHX YYEOHBIX NMPEIMETOB U peabHOU
PKU3HU

'YMeHue pelaTh 3a1a4M pa3HbIX TUIIOB (B TOM YMCJIE HA IPOLEHTHI, JOJIU U
YacTH, JBWKEHHE, pa0doTy, LIEHYy TOBAapOB M CTOMMOCTh MOKYIIOK M YCIIYT,
HAJIOTH, 3a7Jauyd W3 OO0JIACTH YNpPABICHHUS JIMYHBIMH M CEMEHHBIMU
(bHaHCAMM); YMEHUE COCTABISATH BBIPAKEHHSI, YPAaBHEHHsI, HEPABEHCTBA U
CUCTEMBI II0 YCIOBHIO 3aJayM, HCCIENOBATh IIOJIyYEHHOE DCIICHUE H
OLICHUBATh MPABJIONIOAOOHOCTH MOJYYEHHBIX PE3yJIbTaTOB

YMeHne omepupoBarh MOHATUSAMU: (UTYpa, TOUKA, OTPE3OK, MpsimMasi, JIyd,
lIOMaHas, YroJl, MHOTOYTOJIBHUK, TpPEyrojJbHHUK, pPaBHOOCAPEHHBIH WU
[PABHOCTOPOHHHI TPEYrOJbHUKH, MPSMOYTOJIbHBINA TPEYrOIbHUK, MEAHaHa,
Ouccekrpuca u BBICOTA TPEYTOJIbHUKA, YETHIPEXYTOJIbHUK,
mapajjiesiorpaMM, — poM0O,  TPSIMOYTOJNBHUK,  KBaapaT,  Tpamelus;
OKPY)KHOCTB, KpYT, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
(urypamu; yMeHue pemarh 3aJaud, B TOM YUCIIE U3 MIOBCETHEBHON KU3HH,
Ha HAXOX/ICHHUE TEOMETPUYECKHX BEIMYMH C NPUMEHEHHEM H3yYCHHBIX
CBOICTB GuUryp 1 pakToB

10

YMeHue OIICPHUPOBATL  IIOHATHUAMHU: PABCHCTBO (le"yp, PaBCHCTBO,
TPCYTOJIbHUKOB; IMapaJUICJIbHOCTD U HNECPHCHIAUKYIISIPHOCTD IPAMBIX, YI'OJI
MCIKAY MPAMBIMHA, ICPICHANUKYIIAP, HAKIIOHHAA, IIPOCKINA, HO,Z[O6I/IG CI)I/Il"yp,
HOI[O6HBI€ TPEYIrOJIbHUKHU, CUMMCTPUA OTHOCUTCIIbHO TOYKH U HpHMOﬁ;
YMCHHUEC PACIIO3HABATb PAaBCHCTBO, CUMMCTPHUIO U HO,Z[O6I/IG (1)I/Il"yp,
MapaJUICJIbHOCTD U NCPICHAUKYIIAPHOCTD IPSAMBIX B OKPYIKAIOIIEM MUPC

11

YMeHne onepupoBaTh MOHATHAMH: JIMHA, PACCTOSIHHE, Yroll (BETUYHHA
yraa, CHHYC U KOCHHYC yTJla TPeyroJbHUKA), TUIOIIA/(b; YMEHUE OIICHUBATh
pa3Mepbl TMPEAMETOB U OOBEKTOB B OKPYXKAIOIIEM MHpE; YMEHUE
MPUMEHSTh (POPMYIBl MEPUMETpa U TUIOMATU MHOTOYTOJbHUKOB, IJIMHBI
OKPYKHOCTHU u IO U Kpyra, ob0beMa MIPSAMOYTOJIBHOTO
[apasulesIenuIe1a; YMEHHE IIPUMEHSATH MPU3HAKU PaBEHCTBY|
TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJOB TPEYTrOJIbHUKA, TEOPEMY)
[Tudaropa, TPUTOHOMETPUYECKHE COOTHOIICHHS [JISl BBIUMCICHUS JJIUH,
aCCTOSIHUM, MoIaaei

12

YMeHue I/I306pa)I(aTB IIJIOCKHEC q)HprLI u ux KOM6I/IHaI_II/II/I,
IMPOCTPAHCTBCHHBLIC (bHprbI OT PYKH, C TIOMOHIBIO  YCPTCIKHBIX
MHCTPYMCHTOB U 3JICKTPOHHBIX CPECACTB IO TEKCTOBOMY HJIN CUMBOJIbHOMY]
OITMCAHHTO

13

'YMeHue onepupoBaTh MOHATHSAMM: NMPSMOYTOJIbHAsE CUCTEMAa KOOpJUHAT;
KOOpAMHATBl TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEACHHUE BEKTOpPA HA|
UKMCIIO0, CKAJIPHOE TIPOM3BEJEHUE BEKTOPOB; YMEHHE HCIIOIb30BaTh
BEKTOPBI U KOOPAWHATHI JJIs1 MPEACTABICHUS JAHHBIX M pEIleHUs 3a/1ad, B
TOM YHCJI€ U3 JPYTrUX YYEOHBIX MPEAMETOB U PEAIbHOM KHU3HH

14

'YMenne OIICpHUPOBATE IOHATUAMM: CTOJIOMKOBEIE U KPYTOBBIC JUAarpaMMbl,

TaOnuIel, cpeaHee  apudMeTHUYecKoe, MeauaHa, HauOoJsiplee U




HalMEHBIIIEe 3HAYCHUS, pa3Max YHCIOBOro HaOopa; yMEHHE HU3BJIEKaTb,
MHTEPIPETHPOBATH U MPe0Opa30BbIBATh WH(POPMAIIHIO, TIPEACTABICHHYIO B
TabIUIaX ¥ Ha JMarpamMMmax, OTPaKalol[yl0 CBOWMCTBA M XapaKTEPUCTHKH
[pEalbHBIX IIPOLIECCOB W SIBJIICHHUM; YMEHUE paclO3HABaTb W3MEHUYUBBIC
BEJIMYMHBI B OKPYKAIOLIEM MUPE

15 'YMeHue omnepupoBaTh IOHATHSAMHU: CIy4dyallHBIM ONBIT  (CIy4dalHbBIN
PKCIIEPUMEHT),  JJIEMEHTApHOE  COOBITHE  (DJIIEMEHTApHBIH  HCXON)
CJIy4aifHOTO OIIBITA, CIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS; YMECHHE
HAaXOQUTh  BEPOSITHOCTU  CIy4allHbIX  COOBITMM B  ONBITax C
[PABHOBO3MOXHBIMH 3JIEMEHTApPHBIMUA COOBITUSIMHU; YMEHHE peIlaTh 3a4a4H
METOZIOM OpraHM30BaHHOTO Tiepedopa W C HCIOJIH30BAHWEM MPaBUIA
YMHOXKEHHUS; YMEHHE OIICHWBAaTh BEPOSTHOCTH PEAIbHBIX COOBITHH W
SIBJICHUM, NTOHMMATh POJIb NPAKTUYECKH JOCTOBEPHBIX M MaJIOBEPOSTHBIX
COOBITHM B OKpYKalIEM MHpPE M B KM3HHU; 3HAKOMCTBO C IOHSITHEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCENT U €ro
[POJIBIO B MAaCCOBBIX SIBJICHHSIX

16 'YMenne BHIOUpaTh MOAXOMAIIMNA W3YUYECHHBIH METOJ JJISl PElICHUs 3a1a4H,
[IPUBOAUTH IIPUMEPHl MAaTEMAaTHYECKMX 3aKOHOMEPHOCTEH B IPUPOJE U
PKU3HHM, DPACIIO3HABaTh IPOSIBICHUE 3aKOHOB MAaTEMATHKH B HCKYCCTBE,
OIMUCBHIBaTh OTIEJIbHBIC BBINAIOIIMECS PE3YyJIbTaThbl, IOJYYEHHBIE B XOJIE
pa3BUTHS MAaTEMATUKH KaK HayKH, IPUBOJUTH MPUMEPbl MAaTEMaTHUECKUX
OTKPBITHI U X aBTOPOB B OT€YECTBEHHON M BCEMUPHOU HCTOPUHU

IlepedeHb 3J1eMEHTOB cO/lep:KaHusA, MpoBepsieMbix Ha OI'D mo maTtemaTHnke

Ko [IpoBepsieMbIil JIEMEHT COAECPKAHUS
1 [Ywucna u BerauCIeHUS
1.1 Harypansubie u niensie uncia. [Ipu3HAKH JETUMOCTH HENBIX YHUCET
1.2|06bikHOBEHHBIE 1 IeCATHYHBIE IPOOH, MPOICHTHI, 0ECKOHEUHBIE IEPUOIUYECKUE APOOH
1.3 |PanmonasnpHble urcna. ApudMeTHIECKHe ONepaIiu ¢ PAHOHATBHBIME YHCIAMU
1.4 leiicTBuTenbHbIC yncia. ApudMeTHIeCKHe ONepalliy ¢ IeHCTBUTEIbHBIMU YHCITAMH
1.5 [[TpubnikeHHbIe BBIYMCICHHS, MpPaBHiIa OKPYIJICHUs, MPUKHIKA M OICHKA pe3ylibTaTa
BBIYVCIICHUN
2 |Anrebpanueckue BRIPAXKEHHUSI
2.1 |bykBeHHbIE BRIpOKCHUS (BBIPAKEHUS C TIEPEMEHHBIMH)
2.2|Crenienp ¢ 1enbiM mokaszateneMm. CTeneHb C palOHAIBHBIM MoKa3aTeneM. CBOMCTBA
CTEIeHU
2.3 MHOTOYIeHbBI
2.4 |Anrebpanueckast 1po0h
2.5 |ApumMeTnuecKiii  KOPEeHb HaTypaibHO#H creneHH. JlecTBHsA ¢ apudMeTHYecCKUMH
KOPHSIMHM HaTypaJIbHON CTENIEHH
3 |YpaBHeHHs U HEPABEHCTBA
3.1[[Henbie u 1pobOHO-paroHaIbHbIe ypaBHeHUs. CHCTEMbI U COBOKYITHOCTH YPaBHEHUI
3.2 [[lenble ¥ APOOHO-paIMOHATbHBIC HepaBeHCTBA. CHCTEMBI H COBOKYITHOCTH HEPABEHCTB
3.3 |Pemienue TEKCTOBBIX 3a/1a4
4 YucnoBble NOCIEI0BATEIbHOCTH
4.1 [[ocneroBaTeIbHOCTH, CIIOCOOBI 33/IaHMUSI OCIIEA0BATEILHOCTEN




4.2

Apudmernueckast 1 reomeTpuueckast nporpeccui. @opmyra CI0KHBIX MPOLIEHTOB

DyHKIMHU

|@ysakus, crnocoObl 3amanus QyHkuuu. ['padux ¢ynkumu. OOnacte ompeneneHus u

MHOXecTBO 3HaueHW QyHkuuu. Hymu ¢ynkuun. IIpomexyTkn 3HAKOIMOCTOSIHCTBA.
[IpoMeXyTKM MOHOTOHHOCTH (QYHKIMH. MaKCUMyMbl ¥ MHHHUMYMBI (DYHKIHH.
Haunbospiiee n HanMeHblIee 3HaYeHHE (DYHKIIMU Ha TPOMEXKYTKE

KooparHaTh! Ha IPSIMON U IIIIOCKOCTH

6.1

KoopaunarHas npsimast

6.2

I[eKapTOBBI KOOPAWHATBI HA IIJIOCKOCTH

['ecomeTpus

7.1

['eomeTpuyeckue GUrypsl 1 UX CBOMCTBA

7.2

TpeyroabHuK

7.3

MHOrOyrojapHUKH

7.4

OKpY’>KHOCTb U KpYyT

7.5

I/I?:MGPGHI/IG TCOMCTPHUICCKUX BCIMYNH

7.6

BGKTOpr Ha IIJIOCKOCTHU

BepOHTHOCTB KU CTaTUCTHUKA

8.1

OmnncarenbHas CTaTUCTHKA

8.2

BepositTHOCTD

8.3

KomOunaropuka

8.4

MHuoXecTBa

8.5

['padnl




YYEBHO-METOJIUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IVISA YYEHUKA
1. Maremartuka. AnreOpa: 7-i kiacc: 0a30BbIl YPOBEHB: yueOHUK/ MakapbrueB
I0.H., Munmrok H.I'., Hemiko K.W. u apyrue; nox pegakuueid TeasikoBCKOro
C.A. — M.: AkmonepHoe o0miectBo «M3aarensctBo «IlpocBemmenney», 2023
2. Maremartuka. Anrebpa: 7-# kiacc: 0a30BbIld YPOBEHB: yueOHUK/ MakapbrueB
I0.H., Munatok H.I'., HemikoB K.. u apyrue; noa penakuueit TeasaKOBCKOTO
C.A. — M.: AknnonepHoe obmectBo «M3naTensctBo «IIpocBemenney, 2023
3. Maremaruka. Anre0pa: 7-i knacc: 6a30BbIi ypoBeHb: yueOHUK/ MakapblueB
I0.H., Munmtok H.I'., HemkoB K.. u apyrue; non penakiuein TenssKoBCKOTo
C.A. — M.: AkuuonepHoe obmiectBo «M3narensctBo «IIpocBemenney, 2023

METOANYECKHUE MATEPUAJIBI J1JIs1 YUUTEJISA
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET
1. ITnaropma GaHKa TPEHUPOBOUHBIX 3a/IaHUH JIJISl TIOJTOTOBKH K
TECTUPOBAHUIO (QYHKITMOHATHLHONW TPAMOTHOCTH O0YJarOIIHXCS
https://fg.resh.edu.ru
2. ITopran «Poccuiickas anekTponHas mkoia» https://resh.edu.ru
3. HaBuraTtop Hay4HO-METOAMYECKHUX pa3pabOTOK
https://apkpro.quppros.ru/navigator/
4. bubnmoreka nudposoro oOpazoBaTeIbHOTO KOHTEeHTa hitps://urok.apkpro.ru

5. [Mopran ®I'BHY «®enepanbHblii HHCTUTYT MEAArOTMYECKUX U3MEPECHUID)
https://fipi.ru

6. 'ocynapcTBerHas nHGopmanronHas cuctreMa «CoBpeMeHHas U poBast
oOpasoBarenbHas cpena» https://online.edu.ru
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