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INOACHUTEJIBHAS 3AIIMCKA

Anrebpa SBISETCS OJHUM U3 OMNOPHBIX KYpPCOB OCHOBHOTO OOIIETO
00pa3oBaHus: OHA 0OECIeUNBaET U3yUYEHUE APYTUX JUCLMILINH, KaK €CTECTBEHHO -
HAyYHOTO, TaK W TYMaHUTAPHOTO IIUKIOB, €€ OCBOCHHE HEOOXOAMMO IS
POJIOJKEHUST 00pa30BaHMs U B MOBCEHEBHOW KM3HU. Pa3BuTue y obyyaronmxcs
Hay4YHBIX TPEACTABICHUN O TIPOUCXOXKICHUU M CYIIHOCTH anreOpandecKux
abcTpakimii, cnoco0e OTpa)xeHUs: MaTEMATUYECKON HayKOH SIBICHUI U MPOIIECCOB
B NpPUPOAE U OOILECTBE, POJIM MATEMaTHUYECKOIO0 MOJCIMPOBAHHUS B HAyYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYTYHOT'O MUPOBO33PCHHUS
M KaueCTB MBIIUICHUS, HEOOXOAUMBIX ISl aJlaTallii B COBPEMEHHOM IHU(PPOBOM
obOmectBe. M3ydenue anreOppl oOEcCreyrMBaeT pPa3BUTHE YMEHHUS HaOJI0AaTh,
CpaBHHMBaTh, HAaXOIUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHUYHOCTU MBIIIJICHNUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JCHCTBUS ¥ BBIBOJIBI,
dopmynupoBaTh yrBepxkaAeHusA. OcBoeHHE Kypca aaredpsl 00eceunBaeT pa3BUTHE
JOTMYECKOTO MBIIUICHUSI OOYYaloIUXCs: OHU HCHOJB3YIOT JAEAyKTUBHBIE H
MHIYKTUBHBIE PacCyXJEHHs, 0000IIeHNe 1 KOHKPETU3alnIo, abCTparupoBaHue u
aHasoruto.  OOyueHue  anredOpe  MpeAnonaraeT  3HAYUTENIbHBIM  00BEM
CaMOCTOATENIFHOW JIEATENIBHOCTH OO0YJarolMXCs, MOITOMY CaMOCTOSITEIbHOE
pelleHue 3a/1a4 SABJSIeTCs pealn3aleil JesTeIbHOCTHOTO IPUHLINIIA O0yYEHUS .

B cTpykType nmporpammbl yueOHOro Kypca «Asredpay Ji1si OCHOBHOT'O OOIIIETO
00pa30BaHUs OCHOBHOE MECTO 3aHMUMAIOT COAEpKATEIbHO-METOJUYECKUE JTUHUU:
«Yucna ¥ BBIYUCICHUSA», «ANreOpandyeckue BBIPAKEHUS», «YpaBHEHHUS WU
HepaBeHCTBa», «DyHkmuu». Kaxmas w3 3THX coaepikaTenbHO-METOAMYECKIX
JUHUNA pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJICHCTBYS C
IPYTMMHU €ro JuHusMU. B Xxone wu3ydeHuss ydyeOHOro Kypca oOOy4aroluMcs
OPUXOJUTCS JIOTUYECKU PacCYXIaTh, HUCIOIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpammy y4deOHOro kypca «AinreOpa» BKIIOUEHBI
HEKOTOpbI€ OCHOBBI JIOTMKH, TPEACTaBIEHHBbIE BO BCEX OCHOBHBIX pasJenax
MaTeMaTU4eCKOro 0Opa3oBaHMsI M CIIOCOOCTBYIOIINE OBJIAJICHUIO O0YUaIOIIIMMUCS
OCHOB  YHHUBEpPCAJbHOTO MareMaThudeckoro s3pika. CoaepaTrelbHOH U
CTPYKTYPHOH OCOOEHHOCTBIO y4yeOHOro Kypca «Auredpa» SBISIETCS  €ro
MHTETPUPOBAHHBII XapaKTep.

Conepxanue JsuHUM «Yucna M BBIUMCICHUS» CIY)KMT OCHOBOM  JUIs
JabHEHIIIETO W3YYCHHs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYJarOIIUXCS
JOTMYECKOT0 MBIIIJIEHUS, (POPMUPOBAHUIO YMEHMSI MIOJIB30BATHCS aJrOpUTMaMHu, a
TaKXe MPHOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOIMMBIX JIJIsl TOBCEIHEBHOM
KU3HU. Pa3BUTHE MOHATUS O YUCIIE HA YPOBHE OCHOBHOI'O OOLIEro oOpa3oBaHMs
CBSI3aHO C PAlMOHAIBHBIMM M HMPPALUOHAIBHBIMM YHCIaMH, (OPMHPOBAHUEM



IpEeJICTaBICHUH O IEWCTBUTEIHLHOM YHKcie. 3aBEPIICHUE OCBOSHUST YUCIOBOM TUHUU
OTHECEHO K CpeIHEMY 00IIeMY 00pa30BaHHUIO.

Conepkanue AByX aliredpandecKux JUHUN — « AJITeOpandecKue BhIPAKEHUS
U «YpaBHEHUS M HEPABEHCTBA» CHOCOOCTBYET (POPMHUPOBAHUIO y OOYyYArOIIMXCS
MaTE€MaTUYECKOro armapaTta, HeoOXOIMMOro IJisi pelleHus 3a7ad MaTeMaTHKH,
CMEXHBIX IPEMETOB U NMPAKTUKO-OPUEHTUPOBAHHBIX 331a4. Ha ypoBHE OCHOBHOTO
oOmrero oOpa3oBaHusi Y4eOHBIH MaTepHall TPYIIUPYETCS BOKPYT pallOHAIBHBIX
BBIp@KECHUU. Anrebpa IEMOHCTPUPYET 3HAUCHHWE MATEeMAaTHKH KaK S3bIKa s
IOCTPOEHUS MaTEeMaTHUYEeCKUX MOJEJel, OMNHCAHUA TPOLECCOB U  SBICHUIM
peasibHOr0 MUpa. B 3agaun oOyueHus anredpe BXOJAT TaKKe JalbHelIee pa3BUTHe
AITOPUTMHUYECKOTO MBILIUICHUS, HEOOXOAUMOI0, B YaCTHOCTH, JJII OCBOCHHUS Kypca
WHQOpPMATUKHA, U  OBJAJEHUE HaBbIKAMH  JCIYKTHUBHBIX  PacCYXICHUH.
[IpeoOGpa3zoBaHrue CUMBOIBHBIX (OPM CIOCOOCTBYET pa3BUTHIO BOOOpaKEHUS,
CIIOCOOHOCTEW K MaTEMaTUYECKOMY TBOPUYECTBY.

Copepxanue QyHKIIMOHATILHO-TpauuecKor JIMHUK HallEJICHO Ha TOJy4eHUe
O0yJaroUMMUCs 3HaAHUM 0 (PYHKIUSAX KaK BaKHEHIIeH MaTeMaTHUYecKOW MOAEIH
JUIS OTIMCAHUS ¥ KCCIIEIOBAHMSI Pa3HOOOPA3HBIX IIPOIIECCOB U SIBICHUI B IPUPOJE U
obmiectse. M3yueHune maTepuaia criocoOCTBYET Pa3BUTHIO Y 00 yJarOIIUXCsl YMEHHUS
WCIIONb30BaTh pa3jMuHbIC BBIPA3UTEIbHBIC CPENICTBA SI3bIKA MATEMaTUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, Trpaduueckue, BHOCUT BKJIaJ B (opMHUpoOBaHUE
NPEJCTaBICHUN O POJIM MaTEMATUKU B Pa3BUTUU IIUBWIN3AINH U KYJIbTYPHI.

CormacHo ywyebHOMY TMIaHy B 7-9 kjaccax u3y4aeTcs Y4eOHBIH Kypc
«Anredpa», KOTOPHI BKIIOYAET CIEAYIOLUIME OCHOBHBIE Pa3/ieNibl COAEPIKAHMS:
«Yucna u BBIYUCIEHUSN», «ANTeOpanyecKkue BBIPAKEHUS», «YpaBHEHUA W
HEPAaBEHCTBA», « D YHKITUNY.

Ha u3yuenne yueOHoro kypca «Anredpa» orogutcst 306 yacos: B 7 kiacce —
102 yaca (3 ygaca B Henento), B 8 kimacce — 102 yaca (3 yaca B Heneno), B 9 kiacce
— 102 4aca (3 gaca B HeZeIIO).



COJEPKXAHUE OBYYEHUA
7 KIIACC

Yuciia 1 BBIYHCTCHUA

Jpobu OOBIKHOBEHHBIE W JIECATUYHBIC, TIEPEXO/] OT OAHOW (POPMBI 3aMKCH
npobeit k gpyroi. I[loHsTHEe palMOHAIBLHOTO YMCIA, 3alKCh, CpPaBHEHUE,
YIOPSAOYMBAHUE  PAIMOHANBHBIX 4YHcel. ApumeTHdyeckue ACHCTBUS  C
palMOHATILHBIMU 4YHcaamMu. Pemenue 3a1ad U3 peaibHOM MPaKTUKU Ha 4acTH, Ha
Jpo0Hu.

Crenenb ¢ HaTypaJbHBIM [IOKa3aTeleM: OIpejaeieHue, IpeodpazoBaHue
BBIPQKEHUN Ha OCHOBE OMPEEIICHUS, 3alUCh O0NbIIKX yncen. [IpoueHTsl, 3anuch
MPOLIEHTOB B BUJIE ApoOU U ApoOU B BHUJE MPOLEHTOB. Tpy OCHOBHBIE 33/1a4d Ha
IIPOLIEHTHI, pELICHUE 3a/1a4 U3 PeabHON ITPAKTUKH.

[IpuMeHeHnEe TPU3HAKOB  JACIMMOCTH, pA3JIOKEHWE HA  MHOMKHUTEIU
HaTypaJIbHBIX YHCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4HCIEe THpsaMmas ©W  oOparHas
MIPONOPLUHOH AJILHOCTH.

AJureOpaudecKkue BbIpasKeHUs!

IlepeMeHHBIE, YUCIOBOE 3HAYEHUE BBIPAXKEHHUS C MEPEMEHHOM. JlommycTUMBIE
3Ha4YECHUS NEepeMEHHBIX. [IpencraBienne 3aBUCHMOCTA MEXY BEIMYNHAMU B BUJIE
dbopmynbl. Beraucnenus no ¢popmynam. [IpeodpazoBanre OYKBEHHBIX BBIPDAKECHUM,
TOXKJIECTBEHHO pPaBHbIE BBIPAXKEHHUSA, MpaBuUiia MNpeoOpa3oBaHUs CYMM U
IPOU3BEIEHUH, MPaBUJIa PACKPBITUS CKOOOK U MIPUBEACHUS NOTOOHBIX CIaraeMblX.

CBolicTBa CTENEHU C HATYypaJbHBIM IIOKA3aTEIEM.

OpHowieHsl 1 MHOrowieHbl. CTerneHb MHOrousieHa. CloxeHue, BbIUMTaHuE,
YMHOKEHUE MHOTOWIEHOB. DOpMYyJIbl COKPAIEHHOIO YMHOKEHHUS: KBAAPAT CYMMBI
Y KBaJpat pazHocTu. PopMysa pa3HOCTH KBaApaToB. Pa3nokeHrne MHOrO4JIEHOB Ha
MHOXHUTEIH.

YpaBHeHUs M HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHS, IMpaBWia MNpeoOpa3oBaHMsl ypaBHEHUS,
PAaBHOCHJIBHOCTb YPAaBHEHUM.

JIluHerHOEe ypaBHEHME C OIHOW IIEPEMEHHOW, YHUCIIO KOPHEW JIMHEWHOTO
YPaBHEHHSI, PEIICHUE JIMHEUHBIX YpaBHEHUN. COCTaBJIEHUE YPABHEHUM 10 YCIOBUIO
3amaun. Pemenne TeKCTOBBIX 3a/1a4 ¢ MTOMOIIBIO YPAaBHEHUM.

JluneliHOe ypaBHEHHE C JIByMS IIEpEMEHHBIMH U ero rpaguk. Cuctema IByX
JUHEWHBIX YpPAaBHEHUW C JBYMsS II€PEMEHHBIMHU. PelieHne cucrteM ypaBHEHHI
crocoOoM 1ocTaHOBKU. [IpuMepsl perieHrs TeKCTOBBIX 3a/1a4 ¢ TOMOUIbIO CUCTEM
YpaBHEHHUM.

DyHKIMH



Koopaunara Touku Ha npsimoid. YncaoBble MpOMEXyTKU. PaccTosiHue Mexay
IBYMsI TOUKaMHU KOOPJIMHATHOW MPSIMOU.

[TpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Abcimucca U opAnHATa
TOYKH Ha KOOPJUHATHOM II0CKOCTU. [IprMephl rpadukoB, 3a1aHHBIX (HOpMYyJIaMu.
Urenue rpaduKoB peasibHbIX 3aBUcuMocTeil. [lonsatue pynkuuu. I'papuk pyHKuu.
CaoiictBa ynkiuit. Jluneitnas ¢yukuus, e€ rpadpuk. ['paduk dyHkiuu y = |X|.
I'paduueckoe perieHre TMHEHHBIX YpaBHEHUH U CUCTEM JIMHEWHBIX YpaBHEHUH.

8 KUIIACC

Yuciaa v BBIYMCICHUSA

KBagpatHeiii kopenb u3 uucna. [loHstue 00 HppanUOHAILHOM YHCIE.
HecsaTuunbie TpuOIMKEHUST UppallMOHATIbHBIX uncen. CBOMCTBA apuMeTHUeCKIX
KBQ/IPATHBIX KOPHEH W X MPUMEHEHHE K MPEOOPA30BAHUIO YHCIOBBIX BHIPAKCHUM
Y BBIYHCIICHUSIM. [|€CTBUTEIbHBIC YUCIIA.

Crenens ¢ LenbpIM MOKa3aTeneM u e€ cBoiictBa. CTaHIapTHas 3allUCh YUCIA.

Anrebpanueckue BeIpakeHUSAJTre0panyeckue BbIpaskeHust

KBagpatHbiil TpEXUIICH, pa3ioKeHUE KBAAPATHOrO TPEXUICHA HA MHOXKUTEIH.

AnreOpandeckasi 1poOb. (OCHOBHOE CBOWMCTBO aireOpanueckor Japoowu.
CrnoxxeHue, BBIUMTAHHE, YMHOXXEHME, JCJICHUE alredpandeckux JIpooeil.
ParmonanbHbie BRIpaXEHUS U UX MPe0Opa3oBaHMUE.

VYpaBHeHUS U HEpaBEeHCTBAY pABHEHMS U HEPABEHCTBA

KBanpaTtHoe ypaBHeHuEe, GopMyrna KOpHEH KBaIpaTHOTO ypaBHEeHUs. Teopema
Buera. Pemenne ypaBHEHUN, CBOASIIMXCA K JIMHEWHBIM W KBaJApPaTHBIM.
[Ipocreiime 1poOdHO-pallMOHAILHBIE YPABHEHUS.

['paduueckast uHTEpHIpETAIUS YPAaBHEHUN C IBYMS MIEPEMEHHBIMU U CHCTEM
JMHEVHBIX YpPAaBHEHHN C JByMs IepeMeHHbIMU. [lpumepsl pemeHns cucrem
HEJIMHEHWHBIX YPABHEHUH C JBYMs IEPEMEHHBIMU.

Pelenue TeKCTOBBIX 3a/1a4 alNredpanyeckuM CriocoOOM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA. HEepaBEeHCTBO € OJTHOW MEPEMEHHOM.
PaBHOCHIIBHOCT, HEpaBEeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
Cucrtembl TMHENHBIX HEPABEHCTB C OAHOW MEPEMEHHOM.

OyHKIMNPYHKIMA

[Tonsatue Gpynkuuu. O0IaCTh ONpeIeICHUS U MHOYKECTBO 3HAUEHUN (DYHKIIUH.
CrniocoObI 3a1aHust QYHKIIHMA.

I'padux ¢dynkuuu. Urenne cBoiictB GyHkiuu 1o e€ rpaduky. [Ipumeps
rpaukoB GyHKLIHMA, OTPaKAIOIIKUX peabHbIE MPOIECCHI.



OyHKIIMY, ONMUCHIBAIOIINE MPSAMYI0 H OOpaTHYIO IPOIOPIHOHAIBHBIC
3aBHCHMOCTH, uX rpaduke. Oyukmun Y = X2, y = X3, y = VX, y=|x|. ['padudeckoe
pellieHue ypaBHEHUHN W CHCTEM YPaBHCHHIA.

9 KJIACC

Yucaa 1 BIYMCICHUS

PannonanbHbie 4mclia, UppalioOHAIbHBIE YHMCIA, KOHEUYHbIE U OECKOHEYHbBIC
JecITUYHbIE ApoOH. MHOXKECTBO I€WCTBUTENBHBIX YHCEII, IEUCTBUTENILHbBIE YHCIA
KaKk OCECKOHEYHBbIE JeCSITUYHbIE apoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEK1Yy MHOKECTBOM JIEMCTBUTEIBHBIX YUCEI U KOOPINHATHOW MPSIMOM.

CpaBHeHUE JEHCTBUTENBHBIX 4YHCEN, apu@MeTHdyecKkue JeHUCTBUSA C
JNEUCTBUTEIIbHBIMU YHCIIAMMU.

Pa3mepbl 0OBEKTOB OKpYXKAIOLIEro MHpPA, UIUTEIBHOCTh IIPOLECCOB B
OKPYKaroIIeEM MUDE.

[TpubamxEHHOE 3HAYECHUE BEIIMUYUHBI, TOYHOCTh NpUOIMKeHus. OKpyrieHue
yucen. [Ipukuaka v olleHKa pe3yabTaTOB BIYUCICHUM.

YpaBHeHusI 1 HEPaBEHCTBA

JIunentHoe ypaBHeHue. PenieHne ypaBHEHNM, CBOASAIINXCS K JIMHEUHBIM.

KBagparHoe ypaBHeHue. Pemenue ypaBHEHMH, CBOISIIMXCS K KBaApPaTHBIM.
bukBanparHoe ypaBHeHue. [IpuMepsl pemeHnst ypaBHEHH TPETbEU M YETBEPTOU
CTEIICHEN PA3JIOKEHUEM HAa MHOKUTEIH.

Pemenue npoOHO-paliMOHaNbHBIX YpaBHEHUW. PelieHune TEKCTOBBIX 3adad
anreOpanyecKuM METOJIOM.

VYpaBHeHue ¢ AByMsl MepeMEHHbIMU U ero rpaduk. Pemienue cucrem AByx
JIMHEVHBIX YPaBHEHUM C ABYMs IIEpEMEHHbIMU. Perenne cucreM AByX ypaBHEHUH,
OJIHO W3 KOTOPBIX JHHEHHOe, a JApyroe — BTOpod cremeHu. [ 'paduueckas
WHTEPIPETAIMA CUCTEMbI YPABHEHHM C IBYMS ITIEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 aNreOpandecKuM CIiocoOOM.

YucnoBble HEPAaBEHCTBA U UX CBOWCTBA.

PemieHne MHEHHBIX HEPABEHCTB C OJHOM IMEPEMEHHOU. PelieHune cucrem
JMHEWHBIX HEPAaBEHCTB C OJHOM mnepeMeHHoM. KBanpaTHble HepaBeHCTBA.
I'paduueckass wHTepHperanvs HEPABEHCTB U CHUCTEM HEPABEHCTB C JABYMS
MIEPEMEHHBIMM.

OyHKIMNPYHKIMA

KBagparnunas dynkuus, e€ rpapuk u cpoiictBa. Ilapabona, KoopauHATHI
BEPILIUHBI Tapad0JIbl, OCb CHMMETPUHU MTapadOoJIbL.

I'padukn byuxumit: y = kx, y = kx + b, y = kix, y =x3, y =Vx, y = [x| , u ux
CBOMCTBA.



YucnoBble  1ocienoBarebHOCTHUMCI0BBIE  MOCJeI0BATEIBHOCTH U
nporpeccuu

[IoHsiTHE YMCIIOBOW IOCIIEOBAaTEIBHOCTH. 3aJaHUE I10CIIEI0BATEIBHOCTH
PEKYppeHTHOM popMyon U Hpopmysoil N-ro dwieHa.

Apudmernueckass U reoMmerpuueckas nporpeccuud. dopmynsl N-ro 4ieHa
apuPMETHUECKON 1 T€OMETPUYECKON MPOrPECCUii, CYMMBI IIEPBBIX N YJICHOB.

N300pakenre 4ieHOB apu(dMETHUECKOW W TEeOMETPUUECKOW IMPOrpecCHid
TOYKaMH Ha KOOPJIMHATHOM IUIOCKOCTHU. JIMHEMHBIN U IKCIOHEHUHUAIBHBIA POCT.
Ci10’XHBIE TPOLEHTHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbI

JInyHOCTHBIE Ppe3yJbTaThl OCBOCHHUS NPOrpaMMmbl  y4eOHOro Kypca
«AnreOpay» XapaKkTepU3yIOTCA:

1) maTpuoTu4ecKkoe BOCIUTAHUE:

[IPOSIBJIEHUEM HMHTEpeca K IPOLUIOMY M  HACTOALIEMY POCCUUCKOU
MaTE€MaTUKH, LEHHOCTHbIM  OTHOUIEHHWEM K JOCTH)KEHHAM  POCCUHCKHUX
MaTEMaTUKOB M POCCUMCKOM MaTeMaTUYE€CKOW IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX
JOCTHKEHHI B IPYTUX HayKax U MPUKJIAIHBIX chepax;

2) rpaskaaHCKoOe U AYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINOJHEHNIO 00S3aHHOCTEN rpakJaHUHA U peau3alluu ero
paB, MNPEACTABICHUEM O MATEMaTHYECKUX OCHOBAX ()YHKIMOHHPOBAHUS
pa3IMYHBIX CTPYKTYp, SBJIEHUM, IPOLENYyp TPakJIaHCKOTo 0o0lecTBa (Hampumep,
BBIOOPBI, OIIPOCHI), TOTOBHOCTBIO K OOCYKJIEHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C TPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPaJIbHO-3TUYECKUX IPUHIIUIIOB B IEATEIILHOCTH YYEHOTO;

3) TpyAOBOE BOCIIUTAHUE:

YCTAaHOBKOM Ha AaKTHBHOE YYacTHE B pEUICHUM MPAKTHYECKUX 3a1ad
MaTEMaTUYECKON HampaBIE€HHOCTH, OCO3HAHMEM BaXXHOCTH MaTeMaTH4YEeCKOTro
o0pa3oBaHusl Ha MPOTSHKEHUHM BCEW >KM3HM IJIsl YCNEIHON mpodeccuoHalbHOU
JESITeTbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHIMBUIYAJIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYecKOe BOCIIUTAHUE:

CIOCOOHOCTBIO K HOMOLMOHAIBHOMY M 3CTETHYECKOMY  BOCIPHUATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHHM, pacCyXIECHUH, YMEHHUIO BHIETh
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI' 0 MO3HAHMSA:

OpUEHTalMEd B JEATEIbHOCTH HAa COBPEMEHHYK) CHUCTEMY HAay4YHBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOIbI U
oOmiecTBa, MOHUMAHUEM MaTEMAaTUYECKOM HayKh Kak c@epbl YeIOBEUeCKOu
JEATENBHOCTH, ATANOB €€ pa3BUTHS M 3HAYMMOCTH JUI Pa3BUTHs LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MAaT€MaTU4YeCKOM KYJIbTYpOH KakK CpPEeJCTBOM
NO3HAHUS MMpA, OBJIAJICHUEM MPOCTEHIIMMHU HAaBBIKAMH MCCIEAOBATEIBCKOM
NEesITEeNbHOCTH;



6) ¢usnueckoe BocnuTaHue, (GopMHpPOBaHHE KYJIbTYPbI 310pPOBbS M
3MOLHMOHATBHOIO 0JIAT OIOJIYYHS:

TOTOBHOCTBIO NPHUMEHSATh MaTEMaTHYECKHME 3HAHUSA B HMHTEPECaX CBOETO
30pOBbSl, BEIEHHUS  30pOBOr0  o0Opa3za  KU3HU  (3I0pOBOE  NHUTAHUE,
cOQIaHCUPOBAHHBIA PEXUM 3aHATUA W OTIbIXa, peryisipHas Quanyeckas
aKTUBHOCTbH), C(OOPMHUPOBAHHOCTHIO HAaBbIKa pe(IeKCUU, IPU3HAHHUEM CBOETO ITpaBa
Ha OMIMOKY M TaKOro K€ IpaBa JAPYyroro 4eJoBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHME:

OpUEHTALMEN HA IPUMEHEHHE MaTeEMaTUYECKUX 3HAaHUM JUIsl pEIIeHUs 3a1a4 B
00J1aCTH COXPAaHHOCTHU OKpY)Karolled Cpelibl, MIaHUPOBAHUS MOCTYINKOB U OLEHKH
UX BO3MOXHBIX TIOCTIEICTBUMN ISl OKPYKAIOIIeH Cpe/ibl, 0CO3HAHUEM T100aIbHOTO
XapakTepa SKOJIOrMUeCKUX MpoOJIeM U IMyTel UX PEIICHUs;

8) ajanranusi K U3MEHSIIOIMMCS YCJOBHSIM COLMAJBHOH M NPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCIIOBHSIX HEONPEAETIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pE3 MPAKTUUYECKYIO IEATEIbHOCTh, B TOM YHCIE
YMEHUE YYUTBCS Yy APYrUX JIOJEH, MpHOOpeTaTh B COBMECTHOM 1EATEIbHOCTH
HOBBIC 3HAHMSI, HABBIKM Y KOMIIETEHIIUN U3 OIBITA IPYTHX;

HEOOXOJMMOCTBI0O B (OPMHPOBAHWM HOBBIX 3HAaHUM, B TOM YHCIE
(dopmMyIupoBaTh UIEH, OHATHUS, TUIIOTE3bI 00 0OBEKTaxX U SBJICHUSAX, B TOM YHUCIIE
paHee HEM3BECTHBIX, OCO3HaBaThb JACPUIUTHI COOCTBEHHBIX 3HAaHUH U
KOMITETEHTHOCTEM, INIAHUPOBAaTh CBOE PAa3BUTHE;

CIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CUTYallMl0, BOCIPUHUMATh
CTPECCOBYIO CUTYallMI0O KaK BbI30B, TPEOYIOIIMHA KOHTPMEpP, KOPPEKTHUPOBAThH
OpUHUMAaeMble pPELICHUs] U JAEeUCTBUSA, (POPMYIMpPOBaTh W OLEHUBATh PUCKU U

nocneACTBUA, GOPMHUPOBATH OIBIT.
METAINIPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHbIE YHHBEpPCAJbHbIE YUeOHbIe 1eiiCTBHUSA

Ba3oBble Jornueckue aeMcTBUA:

e BBUIBIIITh U XAPAaKT€PU30BATh CYIIECTBEHHBIE MPU3HAKK MATEMATHYECKUX
OOBEKTOB, IOHATHI, OTHOLIEHUI MEXIy MOHATHAMH, (POPMYIUPOBAThH
ONpEACNICHUs]  MOHATUM, YCTaHaBJIMBaTh  CYIIECTBEHHBIA  IpPHU3HAK
KJIacCU(UKAIMU, OCHOBaHUS i1 OOOOIIEHHS U CpPaBHEHUS, KPUTEPUU
IIPOBOAMMOr0 aHAJIN3a;

e BOCHpPUHUMATh, (OpPMYyIUPOBATH M  MPEOOPA3OBBIBATh  CYKICHUSA:
YTBEpAMUTENbHbIE M OTpULATENIbHbIE, €IWMHUYHBbIC, YacTHble M OOUIHeE,
YCIIOBHBIE;



BBISBIIATE ~ Mar€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBopeursi B (akTax, JAHHBIX, HAOIIOACHUAX U YTBEPXKICHUSX,
Mpeajgaratb KpUTEPUU JIJIs BBISIBICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUNI;
JIeNaTh BBIBOJABI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, IEAYKTHBHBIX H
MHIYKTUBHBIX YMO3AKIOYEHNN, YMO3AKIIOUEHUH 110 aHAJIOTHH;
pa3dupaTh 0Ka3aTelIbCTBA MaTEMaTHUYECKUX YTBEPKIACHHUH (IIpsIMbIe U OT
IPOTUBHOIO), MPOBOJAUTH CAMOCTOSATEIBHO HECIOXKHBIE JI0Ka3aTeIbCTBA
MaTreMaTuyeckux (hakToB, BBICTpAUBaTh AapryMEeHTAIUIO, MPHUBOJIUTH
IpUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHMUS;
BBIOMpATh CIOCcO0 pelieHus y4yeOHOW 3amayu (CpaBHUBATh HECKOJIbKO
BAapUAaHTOB peEIlIeHUs, BBIOMpaTh Hauboyiee MOAXOMAIUMH € Y4ETOM
CaMOCTOSITEJIbHO BBIJIETIEHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBare/bCKue JeCTBHA .

UCIOJIb30BaTh BOMPOCHI KAK MCCIEAOBATEIbCKUI MHCTPYMEHT MO3HAHUS,
dbopMyaMpoBaTh BOMPOCHL, (UKCUPYIONIME MPOTUBOPEUHUE, MPOOJIEMY,
CaMOCTOSITEJIHO YCTaHaBIMBAaTh HWCKOMOE U JaHHOe, (HOPMHUPOBATH
TUIIOTE3Y, ApTyMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

MPOBOJIUTh [0 CAMOCTOSITEIBHO COCTaBIICHHOMY IUJIaHY HECIIOXKHBII
AKCIIEPUMEHT, HEOOJIBIIIOE NCCIIEI0BAHUE IO YCTAHOBIEHUIO OCOOEHHOCTEM
MaTeMaTU4YecKoro 00beKTa, 3aBUCUMOCTEN 00BEKTOB MEKTY COOOI;
CaMOCTOSITEIbHO (hOPMYJIMPOBATH 00OOIIEHUSI U BBIBOJIBI IO pE3yJIbTaTaM
MPOBEIEHHOTO HAOIIOJCHUS, MCCIIEIOBAHUSI, OIEHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3YyJbTAaTOB, BBIBOJIOB U 0000IIICHMIA;

MIPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IIpollecca, a TaKkKe BBIJIBUTATH
MPEANOJIOKEHUS O €r0 PA3BUTUH B HOBBIX YCIOBUSIX.

Pabora ¢ undopmanmeii:

BBISIBJIATh HEAOCTATOYHOCTh M M30BITOYHOCTh HH(MOpMAIUU, JIaHHBIX,
HEOOXOAMMBIX ISl pEILICHUs 3a]auH;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATHU3UPOBaTb W HHTEPIPETUPOBATH
UH(GOPMAIUIO PA3INYHBIX BUIOB U ()OPM IPEICTABICHUS;

BbIOMpaTh (opMy TMpeACTaBlIeHUs HHG(OpMalUW U WIUIIOCTPUPOBATH
pelaeMble 33Jauyd CXE€MaMH, auarpaMMamMi, HHOW TpaduKkod u uX
KOMOUWHAITUSIMU,

OLIEHUBATh HaAEKHOCTh WMH(MOPMAlUU IO KPUTEPUSIM, IPEAJIOKEHHBIM
YUUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHHKAaTHBHBIE YHUBEPCAJIbHbIE YYeOHbIe 1eiiCTBHS:

BOCIIpMHHUMATL U (bOpMy.]'H/IPOBaTB CYXKACHUA B COOTBCTCTBUU C YCIIOBUSMHU
" OCIsIMu 06H_[€HI/I$I, SICHO, TOYHO, 'PAaMOTHO BBIPAKaTb CBOIO TOUKY 3PCHUSA



B YCTHBIX ¥ MHCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOAY peIICHUs
3a71a4i, KOMMEHTUPOBATh MOJIYYECHHBIN pe3ybTaT;

B XOJI€ OOCYXXACHHMSI 337aBaTh BOIIPOCHI TIO CYIIECTBY 00CYXTaeMON TEMBI,
poOJIeMBbl, pelaeMoil 3a7auu, BEICKa3bIBaTh UIECH, HALIEJICHHbBIC HA MTOMCK
peIlIeHUs, COMOCTaBIISITh CBOM CYXKIEHHS C CYXKICHUSIMH JAPYrUX
YY4aCTHUKOB JAHajiora, OOHapyKUBaTh paziIMuhe U CXOJCTBO MO3ULUHU, B
KOppeKTHOH popme hopMynupoBaTh pa3HOrIacHsi, CBOM BO3PAXKEHUS;
OPEICTaBIATh  PE3yNbTaThl  pEIIeHWs  3aJadd,  OKCIEPHUMEHTA,
UCCIICZIOBAHUS, MPOEKTA, CAMOCTOSATEIHHO BBIOMPATH (JOpMAT BHICTYIJICHHUS
C yu€TOM 3a/1a4 IPE3CHTAIlMN U OCOOEHHOCTEH ayTUTOPHH;

MOHUMATh U UCII0JIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHIUBUIYaIbHON
paloTHI MpU peLIeHUH Y4eOHbIX MaTeMaTUYECKUX 3a/1a4;

NPUHUMATh 11eJIb COBMECTHOM JEATENbHOCTH, TNIAHUPOBATh OPraHU3aIUI0
COBMECTHOW paboOThl, pacmpenensiTh BUIb pabOT, JAOroBapUBaThCH,
00CyXJIaTh MPOIIECC U Pe3yNbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIIOJICH;

y4yacTBOBaTh B TPYNIOBBIX Qopmax paboTsl (00CyxkaeHus, OOMEH
MHEHUSIMHU, MO3IOBbIE IUTYPMBbI U APYTHUE), BBIIOIHITH CBOIO YacTh pabOThI
U KOOPAMHHUPOBATh CBOM JCWUCTBUSA C JAPYTUMHU YICHAMU KOMAaH/IBI,
OLICHUBATh KauyeCTBO CBOETO BKJaJa B OOLIMH MPOAYKT MO KPUTEPUSM,
c(OpMyTUPOBAHHBIM YIaCTHUKAMH B3aUMOJICHCTBHSI.

PeryasiTuBHbIC YHUBepPcaAJIbHbIE YUeOHbIE 1elCTBUS
Camoopranuzanus:

CaMOCTOSITEJIbHO COCTaBJISITh IIJIaH, aJITOPUTM pelIeHUs 3ajadu (W ero
4acTh), BBIOUpATh CIOCOO pEIICHHS C YYETOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEeHTHUpOBaTh U KOPPEKTUPOBATH
BapUaHTHI PEIICHHUH C YIETOM HOBOW HH(POPMAIIUH.

CaMOKOHTp 0J1b, AMOIUOHAJILHbIN HHTEJIEKT:

BJIQJIETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ynbTara
pELIeHHs] MaTEMAaTUYECKON 3a1a4H;

MPEABUIETD TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPY PELICHUH 33/1a4H,
BHOCUTb KOPPEKTHUBBI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIHCTB,
HalJIEHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3YJIbTATA AEATEIbHOCTH IIOCTABICHHOM LIEJIN U
YCIIOBUSAM, OOBSCHATH NMPUYUHBI JTOCTHXKEHUS WIM HEAOCTHKEHHS LEJH,
HAXOJUTh OIINOKY, aBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIbTATBI



K xoHiy oOydeHuss B 7 kiacce OOydyaroIIUWCS TMOIYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YJIbTAThI:

Yuca 1 BBIYUCTIEHUS

BolimonHaTh, codeTass YCTHbIE U NMHUCbMEHHBIE NPUEMBI, apu(METUYECKHE
JEUCTBUS C PAIIMOHAIBHBIMU YUCIIAMU.

HaxomuTh 3Ha4YeHHsS YUCIIOBBIX BBIPAKEHUN, MPUMEHATH Pa3HOOOpa3HBIC
CrocoObl M MPUEMBI BBIUYMCIICHUSI 3HAYEHUHN JPOOHBIX BBIPAKECHHM, COAEpKAIINX
OOBIKHOBEHHBIE U JECATUYHBIC TPOOH.

[lepexoauth OoT omHOM (HOPMBI 3aMKMCHU YUCET K JAPYroil (mpeodpa3oBhIBATH
JECATUYHYIO APOOb B OOBIKHOBEHH Y0, OOBIKHOBEHHYIO B JCCATUYHYIO, B YACTHOCTH
B OCCKOHEUHYIO JIECATUYHYIO APOOB).

CpaBHMBATh U YIIOPSIAOYMBAThH PAllMOHAILHbBIC YUCIIA.

OKpyrasTh yuchia.

BbINOIHATE TPUKUIKY U OLIEHKY pe3yJibTaTa BHIYUCICHUMN, OLICHKY 3HAUEHUN
YUCJIOBBIX BBIPAQ)KEHUW. BBINOIHATH AEHUCTBUS CO CTENEHSIMU C HATYpAJIbHBIMU
MOKAa3aTeJIMH.

[IpuMeHsTh NPU3HAKU IETUMOCTHU, PA3JI0KEHUE HA MHOXKUTEIU HATYPAJIbHBIX
qyuced.

Pemiath mpakTUKO-OPUEHTHPOBAHHBIC 3a7a4H, CBS3aHHBIC C OTHOIICHUEM
BEJIMYUH, MPONOPUHUOHATBHOCTBIO BEIUYWH, IPOLEHTAMH, HHTEPIPETUPOBATH
pe3yabTaThl pelieHusl 3a7a4 ¢ y4€TOM OTpaHUYCHHM, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX 0OBEKTOB.

AnredpanvecKkue BbIpasKeHUs!

Hcnonws3oBaTh anreOpandeckyro TEpPMUHOJIOTHIO U CUMBOJIMKY, TPUMEHSTH €€
B IIpOIIECCE€ OCBOCHHUS yueOHOro MaTepuara.

Haxonuth 3HaueHUs OYKBEHHBIX BBIPAKCHHN MpU 3aJaHHBIX 3HAYCHUSIX
NEPEMEHHBIX.

BrimonHaTh mpeoOpa3oBaHus 1EJI0OTO BRIPAKEHUS B MHOTOUYJICH TIPUBEICHUEM
MOJIOOHBIX CJIaraeéMbIX, PACKPBHITHEM CKOOOK.

BbINOAHATE yMHOXXEHHE OJHOWIEHA HAa MHOIOWIEH M MHOrO4JIeHa Ha
MHOTO4JIEH, TPUMEHSTH (DOPMYIIbI KBaipaTa CyMMbI U KBaJipaTa pa3HOCTH.

OCyIIecTBIATh PAa3JI0)KEHHE MHOTOYJIEHOB HAa MHOXHUTEIW C TOMOUIBIO
BBIHECEHHUSI 32 CKOOKH 00I11eTO MHOXKUTEISI, TPYINITUPOBKHU CIAaraeMbIX, IPUMEHEHUS
dbopMy COKpaEHHOTO YMHOKECHHUSI.

[IpuMensaTh peoOpa3zoBaHusl MHOTOWICHOB JJIS PEIICHUS Pa3IMUHBIX 3a7a4
U3 MaTEMAaTHUKU, CMEKHBIX TPEAMETOB, U3 PEATbHON MTPAKTUKHU.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATYpPaJIbHBIMU MOKA3aTESIMHU IS
npeoOpa3oBaHus BbIPAXKEHUM.

YpaBHeHUS U HEPABEHCTBA



Pemate nuHEHHBIE ypaBHEHUA C OJHOM MEPEMEHHOW, MPUMEHSS IpPaBUIIA
IIEPEX0/1a OT UCXOJHOTO YPABHEHUS K PaBHOCUIBLHOMY eMy. [IpoBepATh, sBIseTCS
JIM YUCJIO0 KOPHEM YPABHEHHS.

[IpumensTh rpadudecKrie METObI MPU PEUICHUN JTUHEHHBIX YPABHEHUM U UX
CUCTEM.

[lonOupaTs mnpuMepsl TMap 4YHKCEN, SBIAIOMIMXCA PEIICHUEM JIMHEHHOTOo
YpaBHEHHUS C IBYMsI IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOM IMJIOCKOCTHU T'padUK JMHEHMHOTO YpaBHEHUS C IBYMS
NEPEeMEHHBIMH, TOIB3YACh TPaA(UKOM, IPUBOJAUTH MPUMEPHI PEIIICHUST YPABHECHHUS.

Pemiath cucteMsl IByX JIMHEHMHBIX YpPaBHEHUM C ABYMS MIEPEMEHHBIMH, B TOM
qucie rpaguaecku.

CocTaBisTh M pellaTh JIMHEWHOE YpPaBHEHUE WM CHUCTEMY JIMHEWHBIX
YPaBHEHHUI MO YCIOBHIO 3a/1a4H, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a41 MOJY4YECHHBIA pE3yJIbTar.

DyHKIMHA

N300paxaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KH, NHTEPBAJIbI, 3aIIHUCHIBATh YHCIOBBIE POMEXYTKH Ha
areOpanuecKkoM sI3bIKE.

OTtMeyaTh B KOOPIAMHATHOM TUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPJIHMHATaM,
CTpOUTh Tpaduku JUHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKINH Y = |X|.

OnuceiBaTh C MNOMOIIbIO (YHKIUHA M3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BpPEMsI, pPacCTOSIHUE, L€HA, KOJIMYECTBO, CTOMMOCTB,
IPOU3BOJIUTEIHLHOCTD, BpeMs, 00bEM pabOTHI.

HaxoauTh 3HaueHre QyHKIMM MO 3HAUEHUIO €€ apryMEeHTa.

[Tornmate rpadudeckuii crmocod MPEACTABICHUS W aHAIM3a WHOOpMAIINH,
U3BJIEKATh U UHTEPIPETUPOBATHh MH(OPMALIMIO U3 TPAPUKOB pealbHBIX MPOILIECCOB
Y 3aBUCUMOCTEHN.

K xoniy obOydeHuss B 8 Kjacce OOyYarOMIMIACS TOMYYUT CIICAYIOIIHE
IPEAMETHBIE PE3YJIbTAThI:

Yuciaa 1 BIYMCICHUS

Hcnons30BaTh HayalbHBIE MPEACTABICHUS O MHOXECTBE JEHCTBUTEIbHBIX
YUCeN JUIsl CPAaBHEHUSA, OKPYIJICHHUS M BBIYUCICHUH, H300paXkaTh JE€HCTBUTEIbHBIC
4yycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

[IpumeHsATh TOHSATHE apU(PMETUYECKOTO KBaJIpPaTHOTO KOPHSA, HAXOAUTh
KBa/IpaTHbIE KOPHHU, HCIOJIb3Ysl MpPU HEOOXOAMMOCTH KalbKYJISTOP, BBINOJIHATH
npeoOpa3oBaHusl BBIPAKEHUHM, COACpXKAIIMX KBaJpaTHbIe KOPHU, HCHOIb3Ys
CBOMCTBA KOPHEM.

Hcnonb30BaTh 3anmucy OOJBIIMX M MaJIbIX YUCEN C MOMOIIBIO JAECITUYHBIX
npoOeii u crenedeit uucna 10.



AnredOpanyeckue BbIPAKEHUSA

[IpuMeHATP TMOHSTHUE CTENEHU C LEJNbIM [I0KA3aTElIEM, BBINOJIHATH
npeoOpa3oBaHusl BRIPAKEHUM, COJIEPXKAIIUX CTEIIEHHU C LIETBIM MTOKa3aTesIeM.

BhITIONHATH TOXKAECTBEHHBIE MTPEOOPa30BaHUs PAIlMOHAILHBIX BBIPAXKEHHUN Ha
OCHOBE TIPaBUJI ACUCTBUI HaJ MHOTOUYJICHAMHU U AJITeOpandyeCcKUMU IPOOSIMHU.

PacknanpiBaTe KBagpaTHBIN TPEXUIICH HA MHOKUTEIIH.

[TpumensTh mpeoOpazoBaHus BRIPAKEHUHN JIJIS PEIICHHS PA3IMYHbBIX 3374 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemiatey nuHEWHBIC, KBaJpaTHbIE YpPaBHEHUS U pallMOHAJbHBIC YpPaBHEHWS,
CBOJSIIIUECS K HUM, CUCTEMBI IByX YPAaBHEHUM C IByMsI IEPEMEHHBIMHU.

[IpoBOAUTE MPOCTENIINE MUCCIECAOBAHNS YPABHEHUN U CUCTEM YPaBHEHMH, B
TOM YHCIIE C TPUMEHEHUEM IrpaduyecKuX NpeCcTaBiIeHHUI (yCTaHABIMBATh, UMEET
JY ypaBHEHHE WJIM CUCTEMa YPAaBHEHMI pelIeHUs, €CJIU HUMEET, TO CKOJbKO, U
nmpouee).

[lepexonuth OT cioBeCHOW (HOPMYIMPOBKHU 3ajaud K €€ anre0Opandyeckoun
MOJIEIM C TIOMOIIBIO COCTaBJICHUSI YpPaBHEHHS WJIM CUCTEMbl YypaBHEHUH,
UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 33J1a4 MOJYy4EHHBIN pe3ybTar.

[IpuMeHsTh CBOMCTBA YUCIIOBBIX HEPABEHCTB JIJIsi CPABHEHUSI, OLIEHKH, pPeIllaTh
JMHEIHBIE HEPABEHCTBA C OJHON MEPEMEHHOM U UX CUCTEMBI, JaBaTh IrpauuecKyro
WJUTFOCTPAIMIO MHOXKECTBA PEIICHUN HEPAaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIMHT

[loHnmaTe U HUCMONB30BaTh (DYHKIIMOHAJIBHBIC TOHSTHS W SA3BIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAUEHHUsI), ONPEAENATh 3HAYE€HHE (YHKIUU IO 3HAUYCHUIO
aprymMeHTa, onpeessaTh cBoicTBa (pyHKIHM 10 e€ rpaduKy.

Ctpoutsb rpadguku daeMeHTapHBIX QYHKITUN BUA:

y=k/X, y=x2, y=x3,y = |x|, y= VX, ommcsIBaTh cBOiicTBa YHCIOBOH (HYHKIUHN
1o e€ rpaduky.

K xoHiy obOydeHuss B 9 kjacce OOydJarOIIHMIICS TONYYHUT CIEIYIONTUE
IPEAMETHBIE PE3YJIbTAThI:

Yucsia v BbIYMCTICHUSA

CpaBHMBATh U YIOPSIAOYMUBATh PAMOHAIBHBIE U UPPALIMOHAIBHBIE YHCIIA.

BrImonmHaTh apudMeTndeckne ASHCTBUS C pallMOHAILHBIMU YHCIIAMH, COYETas
YCTHBIE M NUCbMEHHBIE MPUEMBI, BBINIOJIHITh BBIYMCICHUS C UPPALMOHAIBHBIMU
YUCIIaMU.

Haxonuts 3HaueHUs CTENEHEH C 1IeJIbIMU TTOKa3aTeIsIMU U KOPHEH, BBIYUCTISATh
3HAUYEHUS YHUCIIOBBIX BBIPAKEHUM.

OKpyrnaTh JEWCTBUTEIbHBIE 4YHCJA, BBINOIHATh NPUKUIKY pe3ysbTaTa
BBIYMCIICHUM, OLIEHKY YMCJIOBBIX BBIPAXKECHUM.



YpaBHeHus1 M1 HEPABEHCTBA

Pewiats mMHENHbIE U KBaJAPATHBIC YPABHEHHUs, YPABHEHHUS, CBOIALLMECS K HUM,
npocrernme ApoOHO-pallMOHAIbHBIE YPABHEHHUS.

Pemate cucreMsl IBYX JMHEHWHBIX YPABHEHUH C JBYMs IIEPEMEHHBIMU U
CUCTEMBI IBYX YPAaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SBIIIETCS JTUHEUHBIM.

Pemars TekcTOBbIE 3amauM  anreOpanyeckuM CrocoOOM ¢ MOMOIIBIO
COCTABJICHUS YPABHEHUS WJIM CUCTEMBI IBYX YPABHEHUH C JBYMs IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE UCCIECAOBAHNS YPABHEHUNA U CUCTEM YPaBHEHMH, B
TOM YHCJI€ C TPUMEHEHUEM rpaHuuecKux MpeacTaBieHuil (ycTaHaBIMBAaTh, UMEET
JY YpaBHEHHME WJIM CHUCTEMa YPABHEHUM PEIICHHS, €CIIM UMEET, TO CKOJIbKO, U
nmpouee).

Pemarbs nuHeliHble HEpaBEHCTBAa, KBaJApaTHbIE HEPABEHCTBA, HM300paxaTh
pELICHNE HEPAaBEHCTB Ha YMCIOBOM IPSIMOMW, 3alMCBIBaTh PELICHHUE C ITOMOILBIO
CHUMBOJIOB.

Pemare cucTeMbl JIMHEHHBIX  HEPAaBEHCTB, CHCTEMBl  HEPABEHCTB,
BKJIFOYAIOIIME KBAJpPaTHOE HEPABEHCTBO, H300pakaTh pEIIEHUE CHUCTEMBI
HEPABEHCTB HA YMCJIOBOU NPSIMOM, 3alMCBIBATH PEMICHUE C IOMOIIBIO CHMBOJIOB.

Hcrionp30BaTh HEPABEHCTBA IIPU PELLICHUH PA3JIUYHBIX 3a/1a4.

DyHKUUH

Pacno3naBarb (QyHKIMM H3y4yeHHBIX BUAOB. [loka3bIBaTh CcXeMaTHUYECKU

PAacCIoNIOKEHHUE Ha KOOPAMHATHON TIOCKOCTH TpaduKoB GyHKIM Buga: Y = kX, y =
kx +b,y=kix,y=ax2 + bx + ¢,y = x3, y=Vx, y = |X|, B 3aBucHMOCTH OT 3HAYCHHiI
K03 (HUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIUH.

Ctpouth ¥ m300pakaTh CXeMaTHYECKH TpadUKH KBAJAPATUIHBIX (PYHKIIHM,
OTMHCHIBATh CBOMCTBA KBAAPATUUHBIX (PYHKITHI 10 UX TpaduKam.

PacnioznaBath kBagpaTHuHyl0 (QYHKIHIO 110 (opMmysie, TPUBOIUTH MPUMEPHI
KBaJIPATUYHBIX (QYHKIIMI U3 pealbHOM KU3HH, (PU3UKHU, TEOMETPHH.

YucsioBble MOC/I€10BATEIbHOCTH U NMPOrPeccum

Pacno3naBath apuMeTHYECKYIO U TEOMETPUUYECKYIO POTPECCUU TIPU PA3HBIX
crnocobax 3a/laHusl.

BbIMIONIHATE  BBIYMCIIEHUST C€  HCHOJb30BaHHEeM (opMyd N-ro  4iieHa
apuPMETUUECKON 1 T€OMETPUYECKON MTPOrPECCHIA, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTe 4JieHbl MOCJEA0BATEILHOCTH TOYKAMU Ha KOOPAMHATHOM
IJIOCKOCTH.

Pemarp 3amaum, cBsi3aHHBIE C YHCIOBBIMU TIOCIEIOBATEILHOCTSIMHU, B TOM
YHClie 33/1a4U U3 PeaIbHOM KU3HHU (C UCIOJIb30BAaHUEM KaJIbKYJIsATOpa, HU(POBHIX
TEXHOJIOTUH).



TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC
KosnuecrBo yacos JIEKTPOHHBIE
HanmeHoBaHue pa3aesioB U TeM uudpoBbie
Ne n/m P Kourposbubie | IlpakTuyeckue (upp )
NporpaMMmel Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Yucna v BeIYUClIeHus. PalionanbHbie bu6moreka [JOK
1 25 1
quca https://m.edso0.ru/7f415b90
bubmioreka [IOK
2 Anre6 27 1
AT COPAITHICCIHE BHIPORCEHI https://m.eds00.ru/7415b90
bu6nmunoreka [JOK
3 20 1
¥PaBHEHILA I HEPABEHCTBA https://m.edso00.ru/7f415b90
bu6mmoreka [JOK
4 K . D 24 1
OOHMHATE!  rpadpuKi. PynKiH https://m.edso00.ru/7f415b90
bu6mmoreka [JOK
5 IT 600 6 1
OBTOPEHHE 1 ODODIIEHHE https://m.edso00.ru/7f415b90
BIIEE KOJIMYECTBO YACOB I1
ObL] O CTBO HACOB I1O 102 5 0

I[TPOTPAMME



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 KUIIACC

KosauuecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TeM u@poBbie
Ne n/m pasi Konrpoabnsie | IlpakTnueckue (1upp )
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
but6mmoreka [JOK
1 4 .K 15
vcia v BerauciaeHus. KBajapaTHbie KOpHU httos://m.edsoo.ru/7f417af8
5 Uucna u BeraucieHus. CTelneHb ¢ IeIbIM 7 bu6moreka [IOK
noKaszaTesieM https://m.edsoo.ru/7f417af8
3 Anredpanyeckue BbIpakeHUs. 5 1 bu6mmoreka [TOK
KBagpatHslil TpéxuiieH https://m.edsoo.ru/7f417af8
AnreOpandecKre BhIPaKCHHUS. bu6motexa [IOK
4 15 1
AnreOpaundeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 15 1 bubmmorexa [{OK
YpaBHEHUS https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. CUCTEMBI 13 bu6moTteka [JOK
YpaBHEHUI https://m.edsoo.ru/7f417af8
but6moreka [JOK
7 0% .H 12 1
paBHEeHMs U HepaBeHCTBa. HepaBeHcTBa https://m.edsoo.ru/7fA17af8
bu6moreka [IOK
8 DyHKIHH. OCHOBHBIC IOHATH S https://m.edsoo.ru/7f417af8
bu6moreka IIOK
9 o 4 9
YHKUHH. HHCAOBBIC yHKLHH https://m.edsoo.ru/7f417af8
bubmumoreka [IOK
10 IT 600 6 2
OBTOPCHHG H OOOOICEHe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME



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 KUIIACC

KoanuectBo yacos DJIeKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Konrtpoiasnsbie | IlpakTnueckue
NpOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcesl
1 Uucna v Berurcienus. JleficTBUTEnbHbIC 9 bubmotexa [JOK
qucia https://m.edso00.ru/7f419d08
5 VYpaBHEHUS U HEPABEHCTBA. Y PABHEHHUS C 14 1 bubmuorexa [JOK
OJIHOW ITepeMEHH Oif https://m.edso00.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubmuorexa LIOK
yYpaBHEHU I https://m.edso00.ru/7f419d08
bu6mmoreka [JOK
4 YpaBHenus u HepaBeHcTBa. HepaBeHcTsa 16 1 https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
o 16 1
> YHIH https://m.edso00.ru/7f419d08
bubmioreka [IOK
15 1
6 YucrioBble MOCIeq0BaTEIbHOCTH https:/m.edsoo.ru/7fA19d08
7 [ToBTOpeHue, 0000IIeHHE, CHCTEMATH3AIIHS 18 1 bu6mmoreka [JOK
3HaHUU https://m.edso0.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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




HHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne Hara nupposbIe
Tema ypoka Konrpoasbnsie | IlpakTnueckue
n/n Bceero U3ydeHus1 | oOpa3oBaresibHbIE
padoThI padoThI
pecypchbl
1 ITonsiTHIE PallMOHATIBHOT O YKCJIA 1
) ApudmeTtnueckue 1eHcTBUS C 1
palMOHAIbHBIMU YHCIAMU
3 Apudmernueckue neiicTBus ¢ 1
palMOHATIbHBIMU YHCIAMU
4 ApudmeTnueckue 1eUcTBUS C 1
palMOHAIbHBIMU YHCIAMU
5 ApudmeTrueckre AecTBUS C 1
palMOHaIbHBIMU YHCIAMU
5 ApudmeTnueckue A1eHCcTBUS C 1
paloOHANIbHBIMU YHCIaAMH
7 CpaBHeHHUe, yIOps10uUBaHKE 1
palnMOHaIbHBIX YU CEN
3 CpaBHeHMe, ynopsa0dBaHUe 1
paLMOHAIbHBIX YK Cell
9 CpaBHeHHUE, yHOpsOYUBaHUE 1
palMOHAIbHBIX YU CEN
10 Crernenb ¢ HaTypaJIbHbIM 1 bubmorexa [IOK
[IOKa3aTesieM https://m.edsoo.ru/7f4211de
11 Crenens ¢ HaTypaJbHBIM 1 bubmotexa [JOK
MOKa3aTelIeM https://m.edsoo.ru/7f421382



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

12

Cremnenp ¢ HaTypaJIbHBIM
[OKa3aTeneM

bu6mmoreka [JOK
https://m.edsoo.ru/7f42154e

13

Cremnenb ¢ HaTypaJIbHBIM
HOKa3aTeneM

Bbu6moreka [JOK
https://m.edsoo.ru/7f4218be

14

Crenenb ¢ HaTypaIbHBIM
MOKa3aTeneM

15

Pemmenne oCHOBHBIX 3a71a4 HA
IpoOu, IPOIEHTHI U3 peaibHON
MPAKTUKH

16

Pemenne ocHOBHEIX 3aJ1a4d Ha
JIpoOH, MPOIEHTHI U3 PEATTbH O
MIPAKTUKA

17

Peiienne oCHOBHBIX 3a7a4 Ha
JIpOOH, MPOIEHTHI U3 PeaibHOMN
MPaKTUKH

18

Peltienrie 0oCHOBHBIX 3a/71a4 Ha
JpOOH, TPOIIEHTHI U3 PeaIbHOMN
MPaKTUKH

19

ITpu3Haky 1€IMMOCTH, Pa3JIOKEHUS
Ha MHOKUTEM HaTypaJIbHBIX YHCEI

20

IIpu3HaKu 1eIUMOCTH, Pa3JIOKECHUS
Ha MHOKHTEIM HaTypaJIbHbIX YUCEI

21

Peanbubie 3aBucumoctu. [Ipsimas u
oOpaTHasi mPOMOPLHOHATBHOCTH

22

PeanbHbie 3aBucumoctu. [lpsamas n
oOpaTHasi TPOIOPIIMOHAIBHOCTH

23

Peanbnbie 3aBucumoctu. [Ipsamas u
oOpaTHasi IpOIOPLHOHAIBHOCTH



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

Peanbnubie 3aBucumoctu. [lpsamas n

24
o0paTHast PO OPIM OHAIEHOCTH
o5 KonrtponpHas pabota o teme
"PartmonanpHbie ynca"
26 BykBenHbIe BhIpaXkeHUs brbmorexa [TOK
Y P https://m.edsoo.ru/7f41feec
27 dopmyibl
28 ®opmynbt
29 [Tepemennsie. Jlonyctumeie
3HaYeHHs IePEMEHHBIX
[Ipeo6GpazoBanne OyKBEHHBIX
30 BBIPKEHUM, PACKPBITHE CKOOOK 1 bubmorexa [TOK
P > Packp https://m.edsoo.ru/7f41fafa
MIPUBEICHUE MTOAO00HBIX ClIaraeMbIX
[TpeoOpa3zoBaHne OyKBEHHBIX
31 BBIPAKEHUMN, PACKPBITHE CKOOOK 1 brbmrorexa LIOK
P > Packp https://m.edsoo.ru/7f41fd70
MPUBEICHUE MTOAO0HBIX ClIaraeMbIX
[TpeoOpazoBanue OYKBEHHBIX
32 BBIPAXXEHUH, PACKPbITHE CKOOOK U
MPUBEICHUE MOAO0HBIX ClIaraeMbIX
[IpeobGpa3zoBaHne OyKBEHHBIX
33 BBIPAKEHUHN, PACKPBITHE CKOOOK 1
MpUBEEHUE MOAOOHBIX ClaraeMbIX
34 CBOIICTBA CTENEHU C HATypaJbHBIM bubmuotexa [JOK
roKa3aTesieM https://m.edsoo.ru/7f421382
35 CBolicTBa CTENEHU C HATYPAJIbHBIM bubmmorexa [IOK
MoKa3aresieM https://m.edsoo.ru/7f42154e
36 CBOIICTBA CTENEHU C HATypaJbHBIM bubmotexa [JOK

1oKasaTejIeEM

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



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

bu6mmoreka [JOK

37 Muorot et https://m.edsoo.ru/7f42276e

bubmotexa [JOK
38 Muzoroserbr https://m.edsogru/7f422930

39 Cnoxxenue, BHIYUTAHUE, YMHOXXEHUE bubmmorexa [IOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422af2

40 CnoxeHue, BBIMUTAHUE, YMHOKEHUE bubmotexa [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422cc8

41 CnoxeHue, BBIYUTAHUE, YMHOKEHUE bubmioreka [IOK
MHOTO4JICHOB https://m.edsoo.ru/7f422fca

42 CnoxeHue, BBIMUTAHUE, YMHOKEHUE bu6nmunoreka [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f423182

43 @opMyJIbl COKPAIIIEHHOTO bubmmorexa [IOK
YMHOXEHUSI https://m.edsoo.ru/7f42432a

44 DopMyJIbl COKPAIIEHHOTO bubmmoreka LIOK
YMHOKEHHUS https://m.edsoo.ru/7f42464a

45 @opMyJIbI COKPAILEHHOTO bubmmoreka LIOK
YMHOKEHHUS https://m.edsoo.ru/7f424¢12

46 DopMyJIbl COKPAIIEHHOIO bu6mmorexa IIOK
YMHOXEHUS https://m.edsoo.ru/7f424fd2

47 DopMyJIbI COKPAILEHHOTO bubmmoreka LIOK
YMHOXKEHHUS https://m.edsoo.ru/7f4251d0

48 PaznoxeHne MHOrO4JIEHOB Ha bubmoteka [JOK
MHOXXHTEIU https://m.edso0.ru/7f423312

49 Paznoxenne MHOTO4YJICHOB Ha bu6mmoreka [JOK
MHOKUTENN https://m.edsoo.ru/7f4237fe

50 Pa3noxeHrne MHOTOUYJIEHOB Ha bubmoteka IJOK

MHOXHUTCIIN

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

Paznoxxenyue MHOrO4JIEHOB Ha

51
MHOXXHTEIU
59 KonrtponpHas pabota o teme
"Anrebpandeckue BeIpakeHus"
YpaBHeHue, npaBuiIa
53 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCHJIBHOCTb YpaBHEHUN
JInHelHoe ypaBHEHUE C OJTHOU
54 NepeMeHHON, PEIICHUE JIMHCHHBIX
YpaBHEHHUI
JIuneliHOE ypaBHEHUE C OHOU
55 IIEPEMEHHOMN, PEIIEHUE JINHEHHBIX bu6amorexa [IOK
. https://m.edsoo.ru/7f420482
ypaBHEHU I
JIuneliHOE ypaBHEHUE C OJTHOM
56 MIEPEMEHHOMN, PEIICHHE JIMHEHHBIX
YpaBHEHUI
57 Pemenune 3a1a4 ¢ MOMOIIBLIO bu6mmoreka [JOK
YpaBHEHHI https://m.edso0.ru/7f42064e
58 Permienue 3agad ¢ mOMOIIBIO bubmioreka [IOK
ypaBHEHU I https://m.edso0.ru/7f420806
59 Pemenue 3a1a4 ¢ moMOIIbIO bubmotexa [JOK
ypaBHEHUI https://m.edsoo.ru/7f4209a0
60 Penrenue 3agad ¢ mOMOIIBIO bubmoteka [JOK
YpaBHEHHI https://m.edsoo.ru/7f420e6e
61 JIuneliHOe ypaBHEHUE C ABYMSI bubmotexa [JOK
MePEeMEHHBIMH U €r0 rpaduk https://m.edsoo.ru/7f427¢c32
62 JluneitHoe ypaBHEHUE C ABYMS bubmmorexa [IOK

MepEeMEHHBIMU U ero rpaduk

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



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

Cucrema AByX JIMHEHHBIX

bu6mmoreka [JOK

63 .
YpaBHEHHI C IBYMs IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema AByX JIMHEHHBIX
YpaBHEHUH C ABYMS MEPEMEHHBIMH
65 Cucrema IBYX JTMHEWHBIX
ypaBHEHUH C IBYMS TIepeMeHHBIMU
66 Cucrema AByX JIMHEHUHBIX
ypaBHEHUI C IBYMS IIepeMEHHBIMU
67 Pemenue cuctem ypaBHeHUI bubamorexa [IOK
https://m.edso0.ru/7f4284de
68 Pemenue cuctemM ypaBHEHHI bubmorexa [JOK
https://m.edso0.ru/7f42865a
69 Pemenue cuctemM ypaBHEHHM bubmorexa [JOK
https://m.edsoo.ru/7f4287d6
70 Pemienue cucreMm ypaBHeHUH
71 Pemenue cucrem ypaBHEHHM
79 KonrtponsHas paboTta o teme bu6mmoteka [IOK
"JIuneitHple ypaBHEHUA" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha mpsMoin br6amorexa [IOK
https://m.edsoo.ru/7f41de76
bubmuotexa [JOK
74 HucnoBbIe MpOMErKy Tt https://m.edsogru/7f4ldff2
75 YucioBbIe MPOMEXYTKH
76 PaccrostHne Mexay IByMsl TOUKaMu
KOOPJAMHATHOHN NpsIMON
77 PaccrosiHue MeXay IByMsI TOUKaMHU

KOOPIAMHATHOM MPSMOKN



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

IIpsimoyroinbHas cucrema

bu6mmoreka [JOK

78
KOOPJMHAT Ha MJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [TpsimoyronbHas cuctema bu6mmoreka LIOK
KOOPJMHAT Ha MJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 ITpumepsl rpaukoB, 3aJaHHBIX bubmmotexa [IOK
bopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpadukoB, 3aJaHHBIX bubmmoteka [IOK
dbopmyaamu https://m.edsoo.ru/7f41ed80
82 [Ipumepsl rpaduKoB, 3aJaHHBIX
bopmynamu
83 UreHnue rpauKoB peanbHBIX bubmuorexa [IOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
84 Urenue rpaukoB peasbHBIX
3aBUCUMOCTEN
bu6moreka [JOK
85 I1
OUATHE yHKILH https://m.edsoo.ru/7f41ef06
86 I'padux pyHKIIIN
. . bubmotexa [JOK
87 C
ROMCTEA pyHILIH https://m.eds00.ru/7f417078
. . bu6moreka [JOK
88 CoiicTaa QyHiuil https://m.edsoo.ru/7f41f1fe
bu6nmunoreka [JOK
89 JIunei
HHCHHAs QYHKLIA https://m.edsoo.ru/7f427282
bubmoteka [JOK
90 Jluneit
HHCiHast YKL https://m.edsoo.ru/7f427412
01 [Toctpoenue rpaduka TMHENHHOM bubmuorexa LIOK

byHKIIUN

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



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

92

[Toctpoenue rpaduka TMHEHHON
GyHKIIUN

93

I'padux pyHkum y =|x|

94

I'padux dpyakum y =|x|

95

KonrtponsHas paboTa o teme
"Koopaunate! u rpaduku.
Oynkuun" / Beepoccuiickas
poBepoyHas paboTa

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

96

Htoroas koHTpoJbHAs padbora /
Bcepoccuiickast mpoBepoyHas
pabora

bu6moreka [JOK
https://m.edsoo.ru/7f429c6¢

97

[ToBTOpEHVE OCHOBHBIX MOHSATUN U
METOJI0B Kypca 7 Kjacca,
0000111eHHE 3HAHUN

98

[ToBTOpEHUE OCHOBHBIX MTOHSATUH U
METO0B Kypca 7 KJacca,
00001IeHNE 3HAHUN

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

99

[ToBTOpEHNE OCHOBHBIX MOHSATUHN U
METOJIOB Kypca 7 KJjacca,
0000111eHNE 3HAHUN

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

100

[ToBTOpEHNE OCHOBHBIX MOHSITHI U
METO 0B Kypca 7 KJacca,
00001eHne 3HaHU I

101

[ToBTOpEHVE OCHOBHBIX MOHSATUN U
METOJI0B Kypca 7 Kjacca,
0000111eHNE 3HAHUN

bu6moreka [JOK
https://m.edsoo.ru/7f42a27a



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

[ToBTOpEHNE OCHOBHBIX MOHSITHI U

bu6mmoreka [JOK

102 METOZ0B Kypca 7 Kfacca’ ! https://m.edso00.ru/7f42a900
00001IIeHe 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME



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

8 KUIIACC

KosauuecTBo 4acoB DJIeKTPOHHBIE
Jlj;-)n Tema ypoka Beero KonrTpoasbnbie | IlpakTudeckue fa[:;:ennﬂ :)lgl()bal;?;?:enbﬂme
padoThI padoThI pecypen
1 KBaapatHbIii KOpeHb U3 YKCla 1 butmmorexa [IOK
https://m.edso0.ru/7f42d452
5 [TonsiTue 00 MppaLMOHATLHOM 1 bubmmorexa LIOK
qucie https://m.edsoo.ru/7f42eaaa
3 JecsTuaabie TPUOINKEHUS 1
HPpallMOHATIBHBIX YHCE
4 JecsTuaHbie TPUOTHKEHUS 1
WppaIOHATBHBIX YUCE
5 JleficTBUTENBHBIC YKCTIA 1
5 CpaBHeHUE JeHCTBUTEIbHBIX 1
qucel
- CpaBHEHHUE J1eHCTBUTEIBHBIX 1
qucen
8 ApudmeTnueckuil KBaJpaTHbIN 1
KOpEHb
9 VYpaBHeHue BUa X* = a 1
10 CaoiicTBa apuPMeTHUECKIX 1 bubmotexa [JOK
KBa/IpaTHBIX KOpHEH https://m.edsoo.ru/7f42d862
1 CBolicTBa apuPMETHUCSCKHX 1 bubmmoreka [IOK
KBaJIpaTHBIX KOPHEN https://m.edso0.ru/7f42d862
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[IpeoOGpazoBaHMEe YNCITOBBIX

12 BBIPOKEHUH, COIepKAIIIX bubmioreia LTOK
https://m.edsoo.ru/7f42dd26
KBaJpaTHbIC KOPHH
[IpeoOGpazoBaHME YNCTOBBIX
13 BBIPAKEHUH, COIepKALINX bubmiorexa LIOK
https://m.edsoo.ru/7f42ded4
KBaJ[paTHbIEC KOPHH
[IpeoGpazoBaHue YNCIOBBIX
14 BBIPAJKEHUH, COLEpKALINX bubmioreia LIOK
https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIE KOPHU
[IpeoOpa3zoBaHME YNCIOBBIX
15 BBIPOKEHUH, COepIKAIIIX bubmmorexa [IOK
https://m.edso00.ru/7f42e262
KBaJpaTHbIE KOPHH
16 Crenensp ¢ LEJbIM MTOKa3aTelIeM butmmorexa [IOK
https://m.edsoo.ru/7f4354a4
CranjapTHas 3aluch Yucia.
Pa3mepsl 00bEKTOB OKpPYKAIOIIET O
17 Mupa (OT JIEMEHTAPHBIX YaCTHI] 10 bubmotexa [JOK
KOCMHYECKUX 00BEKTOB), https://m.edso0.ru/7f436098
JUTUTEITLHOCTH TIPOIIECCOB B
OKpYXaloIeM MUpe
18 CBOIICTBA CTENEHU C IEIILIM bu6moreka [JOK
[oKa3aTeseM https://m.eds00.ru/7f435648
19 CBoliCcTBa CTEIECHH C LICIBIM bubmoteka [JOK
MoKa3aTesemM https://m.edso00.ru/7f435648
20 CBOIICTBA CTENEHU C LEJIBIM bubmotexa [JOK
MoKa3aTeyeM https://m.edso00.ru/7f435648
21 CBoiiCTBA CTEMEHU C IEIILIM bubmoteka IJOK

I1OKa3aTCIEM

https://m.edsoo.ru/7f43599a
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CBoOIJCTBA CTEIEHH C LIEJIBLIM

bu6mmoreka [JOK

22 IoKa3aTeneM https://m.edso00.ru/7f435ed6
23 KBanpatHblil TpéxuiieH
24 KBanpatHblil Tpéxuiien
o5 Pa3noxenue kBagpaTHOro bubmoreka LIOK
TPEXUICHA HA MHOXKHUTEIN https://m.edsoo.ru/7f42fd38
26 Pasnoxenue xBagpaTHOrO bubmmorexa LIOK
TPEXUWICHA HA MHOXKHUTEIH https://m.edsoo.ru/7f42fd38
KonTtponphas pabota no remam
27 "KBangpatubsie kopau. CTeneHu. bubmorexa [JOK
Kpaapatisiii Tpexaen” https://m.edso0.ru/7f42ec80
bubmuorexa IIOK
28 Axrebpaitieckas 1pod https://m.edsogru/7f430382
JonycTtumple 3HaYEeHUS
29 TepeMEHHBIX, BXOSAIINX B
anreOpanvecKue BhIpaXeHUs
Jonyctrumeble 3HaUEHUS
30 MepeMEeHHBIX, BXOISIINX B
anreOpanvecKue BbIpaXeHUS
31 OCHOBHOE CBOMCTBO bubmoteka [JOK
anredpandeckon 1podu https://m.edso00.ru/7f4308e6
. bubmotexa [JOK
32 Cokpatuerthe Apodeit https://m.edsogru/7f430a8a
bubmmorexa [IOK
33 Coxpatenie apoOeit https://m.edsogru/7f430f44
34 Coxparenue apooeit bubmorexa [JOK

https://m.edsoo.ru/7f430f44
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CnoxxeHue, BEIYUTAaHUE,

35 MHOKEHHE U JeJIeHNE bubmorexa LIOK
Y A N https://m.edsoo.ru/7f43128¢
anrebpanveckux apoodei
CnoxxeHue, BEIYUTAaHHUE,
36 HOKEHUE U JICTICHUE Bubmrorexa HOK
- A N https://m.edso0.ru/7f4315c0
anredpanveckux npoodei
CnoxxeHue, BEIUYUTAHUEC,
37 HOXKCHUE U JICIICHUC Brbmmorexa OK
M A N https://m.edsoo.ru/7f4318c2
anreOpandeckux apoden
ClioxeHue, BbIYUTAHUE,
38 MHOKEHHUE U JeIeHNE bubmmorexa LIOK
Y 8 N https://m.edsoo.ru/7f431a20
anredpanveckux apoodei
[IpeoOGpa3zoBaHue BhIpAXKEHUH,
39 coaepKaluX aareopandeckKue bubmmorexa LIOK
Aepaatl P https://m.edsoo.ru/7f43259¢
npodu
[IpeoOpa3oBaHue BEIpaXKCHUM,
40 cop e nlc)a HUX anreo znqecxne bubmorexa LIOK
Aepatt p https://m.edso0.ru/7f432736
npodu
IIpcobOpa3oBanue AKCHUH,
41 cop e xlja ;xzirezmznqe?;; bubmorexa LHOK
Aepat p https://m.edso0.ru/7f432736
npobu
42 KonTponpHas pabora 1mo teme bubmuorexa [IOK
" Anrebpanveckas 1poos" https://m.edsoo.ru/7f431d36
bu6mmoreka [JOK
43 K
BAAIPATHOE YpaBHEHHE https://m.edsoo.ru/7f42eela
44 HemnonHoe kBagpaTHOE ypaBHEHHUE bubmnorexa ITOK

https://m.edsoo.ru/7f42eela
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bu6mmoreka [JOK

45 Henorioe kpazpatioe ypasierie https://m.edsoo.ru/7f42eela
46 ®opMyna KOpHEH KBaJpaTHOIO bubmmoreka [IOK
YpaBHEHMS https://m.edso0.ru/7f42f158
47 dopmyJia KOpHEW KBaJApaTHOrO bubmuotexa [JOK
YpaBHEHHUS https://m.edsoo.ru/7f42{3f6
48 ®opMmyna KOpHEH KBaJpaTHOIO bubmmorexa [IOK
ypaBHEHUS https://m.edsoo.ru/7f42f5a4
bubmioreka [IOK
49 Teopema Bieta https://m.edsoo.ru/7f42fefQ
bubmioreka [IOK
>0 Teopeva Buera hitps://m.eds00.1u/7f430076
51 Penienne ypaBHeHU, CBOAAIIUXCS bubmmorexa [IOK
K KBQJIpaTHBIM https://m.edsoo.ru/7f43c542
59 Pemenne ypaBHeHMil, CBOAAIMXCS bubmmoreka LIOK
K KBaJpaTHbIM https://m.edso00.ru/7f43c3d0
53 [Ipocreiimume 1poOHO- bubmmoreka LIOK
palMOHAJIbHBIEC YPaBHEHUS https://m.edso00.ru/7f4328¢c6
54 [Ipocreiimme 1podHO- bu6mmoreka [JOK
palMoHaJIbHbIE YPaBHEHUS https://m.edsoo.ru/7f432b6e
Pemrenne TeKCTOBEIX 3a7a4 C bubmioreka [IOK
55 .
MIOMOIIBIO KBAJIPATHBIX YPAaBHCHHM https://m.edsoo.ru/7f42f75¢c
56 Pemenne TeKCTOBBIX 33714 C ) bubmoteka [JOK
IIOMOILBIO KBA/IPATHBIX YPaBHEHUI https://m.edsoo.ru/7f42{8f6
57 KonTponpHas pabora 1o Teme bubmmorexa [IOK
"KBanpaTtubie ypaBHeHHS " https://m.edso00.ru/7f4301f2
58 JIuneliHoe ypaBHEHHE C ABYMS

MepeMEHHBIMHU, ero rpauk,
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IIPUMEPBI PEILICHUS] YPABHEHUH B
LENBIX YUCIIAX

59

JIuneliHOe ypaBHEHHE C ABYMS
MepeMEHHBIMH, ero rpauk,
MIpUMEpHI PEIIeHUs] ypaBHEHHI B
LENBIX YHCIaxX

60

JIuHeliHOe ypaBHEHUE C IBYMs
IIEPEMEHHBIMHU, €ro rpauk,
IIPUMEpBI PELIEHUs] ypaBHEHU B
LEJIBIX YU CIIaX

61

Pemenne cuctem IByX JTUHEUHBIX
YpaBHEHUM C IBYMsI IEpEMEHHBIMU

62

Pemenue cucrem AByX JIMHEHHBIX
YPaBHEHHMI C JBYMs IIEPEMEHHBIMU

63

Pemenue cucrem AByX JIMHEHHBIX
YPaBHEHHMI C JBYMs IIEPEMEHHBIMU

64

[Ipumeps! pemienus cucreM
HEJIMHEWHBIX YPABHEHUH C IBYyMs
IIEpEMEHHBIMU

65

[Ipumepsl perieHus cucrem
HEITMHEHWHBIX YPABHEHHH C JBYMS
nepeMeHHbIMU

66

I'padmueckas uutTepnperanus
ypaBHEHUS C IByMsI II€pEMEHHBIMU
U CHCTEM JIMHEWHBIX YPAaBHEHHH C
JBYMsI IEpEMEHHBIMU

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

67

I'padmueckas uHTEpIpETAIIUS
ypaBHEHHS C IBYMsI TIepeMEeHHBIMU

Bbu6moreka [JOK
https://m.edsoo.ru/7f43d6d6
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U CUCTEM JIMHEWHBIX YPAaBHEHHH C
JBYMsI IEPEMEHHBIMU

Perrenne TekCTOBBIX 3a1a4 C

08 ITOMOILBIO CUCTEM YPaBHEHHUU
69 Pemienne TekcToBBIX 3a1a4 C
IIOMOILBIO CUCTEM YPaBHEHUU
70 Pemienne TeKcTOBBIX 3a/1a4 €
MOMOIIBIO CUCTEM YPaBHEHUI
71 UYucnoBble HEPAaBEHCTBA U UX
CBOMCTBa
79 UuciioBble HEPABEHCTBA U UX
CBOMCTBA
73 HepaseHcTBO ¢ 0iHOM nepeMeHHOoN
74 JIuHeitHbIe HEpABEHCTBA C OJJHOM bubmorexa [IOK
IIEPEMEHHON U UX PEILICHHE https://m.edso00.ru/7f42c692
75 JIunelinble HEPABEHCTBA C OJTHOM bubmotexa [JOK
MIEPEMEHHON U UX PEIIECHUE https://m.edso00.ru/7f42c840
76 JIuHeliHble HEPAaBEHCTBA C OAHOU
IIEPEMEHHON U UX PEIICHUE
77 Cucrembl TMHEHHBIX HEPABEHCTB C bubmmorexa [IOK
OJIHOM MEPEeMEHHOMN U UX pelIeHne https://m.edsoo.ru/7f42ch88
78 Cucrembl TMHEHHBIX HEPABEHCTB C bubmuotexa [IOK
OJTHOM MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42cd2c
79 CucreMbl TMHEUHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX pelLIEeHNE
N3o6paxenue pemeHus
80 JMHEHHOr 0 HEPAaBEHCTBA U MX bubmmorexa [IOK

CUCTEM HA YHCIIOBOU MPSIMOI

https://m.edsoo.ru/7f42c9e4
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N3o06paxenue pemieHus

81 JMHEHHOT 0 HEPaBEHCTBA M UX bubmorexa [JOK
B N https://m.edso0.ru/7f42c9e4
CHCTEM Ha YU CIOBON MPAMOM
KonTtponbshas pabora o remam
82 "HepaBenctBa. Cucrembl
ypaBHEHHIT"
bubmuotexa [JOK
83 Horsrie Qymki https://m.edsogru/7f433c12
84 OO6macTb onpenesieHus u bubmorexa [IOK
MHOXKECTBO 3HAYCHHH (PYHKITUN https://m.edsoo.ru/7f433d84
85 CniocoOb1 3ananus GpyHKIHUN
86 I'paduk pyHKIIHMA
87 CaoiicTBa QyHKIMH, UX
oToOpakeHue Ha rpaduke
88 YreHue u nocTpoeHue rpauKkoB
byHKIUH
89 [Tpumeps! rpadukoB GyHKIHUH,
OTPaXAIOIIUX pealibHbIE MPOIECCHI
OyHKLNH, OMUCHIBAIONINE TPSIMYIO
90 u (})]6p:TH}’/IO HpOHOpH;HOHaHEHBI}é bubmorexa HOK
SABHCHMOCTH, X TpadiKy https://m.edsoo.ru/7f434bbc
91 lMunep6oma
bubmuorexa LIOK
% Pinepbona https://m.edsogru/7f4343e2
93 Tpadik dyHKImz y = X2 bu6moreka IIOK

https://m.edsoo.ru/7f434572
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Dynximn Y X,y =X, Y = VX, y =

94 [X|; rpadmyeckoe pemieHue bubmorexa HOK
TP . P . https://m.edsoo.ru/7f434d38
ypaBHEHHH U CUCTEM YpaBHEHHIA
[ToBTOpEHNE OCHOBHBIX TIOHITUN U
METOJI0B KypCOB 7 U 8 KJIaCCOB,
95 000011eHNE 3HAHUT / Bubmmorexa LHOK
- . https://m.edsoo.ru/7f4371aa
Bceepoccuiickas mpoBepoyHast
pabota
Hrorosas koHTpoJbHAs padoTa /
96 Bceepoccuiickas npoBepouHast Bubmiorexa IJOK
p PoBep https://m.edsoo.ru/7f434eb4
pabora
IToBTOpEHHE OCHOBHBIX NOHATHI U
97 METOJIOB KypCOB 7 U 8 KJIaCCOB,
0000111eHYE 3HAHUI
[ToBTOpEHME OCHOBHBIX TIOHITUN U
98 METOI0B KypPCOB 7 U 8 KJIaCCOB BuGmorexa IJOK
P . ’ https://m.edsoo.ru/7f43736¢
0000111eH1E 3HAHUH
[ToBTOpEHHE OCHOBHBIX TIOHITUN U
99 METOI0B KypCcOB 7 U 8 KJIaCCOB Brbmmorexa OK
s P . ’ https://m.edso00.ru/7f437510
0000111eH1E 3HAHUI
[ToBTOpEHNE OCHOBHBIX IOHITUN U
100 METOL0B KYpCcOB 7 U 8 Ki1accoB Bubmiorexa IJOK
AOB KYP . ’ https://m.edsoo.ru/7f4376b4
0000111eH1E 3HAHUT
IToBTOpEHHE OCHOBHBIX NOHATHI U
bu6moreka [JOK
101 METOJIOB KypCOB 7 U 8 KJIaCCOB,

0000111eHYE 3HAHUI

https://m.edsoo.ru/7f436b88
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[ToBTOpEHKE OCHOBHBIX MOHSTHI U

bu6mmoreka [JOK
102 METOIOB KypeoB 7VH 8 knaccos, ! https://m.edso00.ru/7f437858
00001IIeHIe 3HAHHHA
OBLIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME



https://m.edsoo.ru/7f437858

9 KUIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KonTtpoJbHbIe
Bcero
padoThI

IIpakTnueckue
padoThI

Jlara
HU3YyYCHUSA

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypcnl

PanmonansHbIe uncna,
HppalOHaJIbHBIE YHCIIa, KOHEUHBIE
1 OECKOHEUHBIE JIECITHYHBIE APOOH

MHO0keCTBO IeUCTBUTEILHBIX
quce; Jei CTBUTEIIHHBIC YN CIIa KaK
OCCKOHEUYHBIE ICCATUIHBIC TPOOH

B3aumBo oxHO3HaUHOE
COOTBETCTBHE MEXy MHOXKECTBOM
JIEMCTBUTEIBHBIX YHUCEII U
MHOKE€CTBOM TOYEK KOOPAMHATHOU
psIMOI

CpaBHeHME JEHCTBUTENBHBIX YHUCET,
apudmMernyeckue 1eicTBus ¢
NEUCTBUTEIBHBIMU YK CIAMU

[TpubmmxénHoe 3HaYeHne
BEIUYUHBI, TOYHOCTh IPUOIIMIKEHUS

OxpyriieHune uncen

OxpyrieHue uncen

[Ipukuaka u OLEHKa Pe3yJbTaTOB
BBIYUCIEHUN

[Ipukuaka 1 OLEHKaA pe3yJbTaTOB
BBIYHUCIICHUN




JIuneitHoe ypaBHeHue. Pemenue

10 aBHEHU, CBOISIINXCS K bubmorex [IOK
P . > CBOVHL https://m.edso0.ru/7f43bf66
JIMHEHHBIM
JIuneitHoe ypaBHeHue. Pemenue
11 YpaBHEHUM, CBOASALIUXCS K
JIMHENHBIM
KBagparaoe ypaBHeHue. Pemnrenne
12 a]fIfCHI/Iﬁ c}]]spo SIIIAXCS K bubmorexa TOK
P », (B https://m.eds00.ru/7f43c542
KBaIPATHBIM
KBanpartnoe ypaBHenue. Pemenne
13 al;uI-I:GHI/Iﬁ c}l;IZ) SIIIAXCSL K bubmnorexa ITOK
P > (RO https://m.edso00.ru/7f43c542
KBaJPaTHBIM
14 BukBagpaTHrle ypaBHEHUS bubmorexa HOK
p yp https://m.edsoo.ru/7f43c3d0
15 BukBagpaTHrle ypaBHEHUS bubmorexa HOK
P yp https://m.edsoo.ru/7f43¢3d0
[Ipumepsl penieHus: ypaBHEHUN
16 TpeTbel 1 YeTBEPTOM cTeneHel
pasnoKeHHeM Ha MHOXKHUTEITN
IIpumepsl pelieHus: ypaBHEHUN
17 TPETheil 1 YeTBEPTON CTEIICHEH
pa3oKEHUEM Ha MHOXKHU TSN
18 Pemenne npoOHO-palioOHANBHBIX bubmuorexa LIOK
ypaBHEHHI https://m.edsoo.ru/7f43c9b6
19 Pemenue npobHO-palinOHATBHBIX bu6immorexa LIOK
YpaBHEHHI https://m.edso0.ru/7f43c9b6
20 Pentenne TekcToBHIX 33124

anredpanvyeckuM MeTo10M
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21

Pentenue TekcToOBEIX 3a1a4
anreOpanvyeckKuM METO10M

22

Penrenue TekcTOBEIX 3a1a4
anredpanvdeckuM MEeTOI0M

23

KonTtponbsnas pabora o reme

"VpaBHEHHUS ¢ OJHOM NTepeMeHHOI'

24

YpaBHEHUE C IBYMS IIEPEMEHHBIMH
U ero rpauk

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d0b4

25

VYpaBHEHUE ¢ 1BYMS IEPEMEHHBIMU
u ero rpaduk

bu6moreka [JOK
https://m.edsoo.ru/7f43d0b4

26

Cucrema qByX JIMHEUHBIX
YPaBHEHMI C IBYMs I1€pEMEHHBIMU
U €€ pelieHne

27

CucremMa qByX JIMHEWHBIX
ypaBHEHHI C ABYMsI IepeMEeHHbIMU
U €€ pelieHne

28

Cucrema nByX TMHEHHBIX
YPaBHEHHI C JBYMs IIEPEMEHHBIMU
U €€ peleHue

29

Cucrema nByX TMHEHHBIX
YPaBHEHHI C IBYMs IEPEMEHHBIMU
U €€ pemeHne

30

Pemenne cuctem 1ByX ypaBHEHUH,
OJTHO U3 KOTOPBIX JUHEWHOE, a
JIpyroe — BTOPOM CTENEHU

bu6munoreka [JOK
https://m.edsoo.ru/7f43d23a

31

Pemenne cucreM IByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEWHOE, a
JIpyroe — BTOPOM CTENEHU

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d55a
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Pemenue cucrem AByX ypaBHEHUH,

32 OJIHO M3 KOTOPBIX JIMHEHHOE, a
JPyroe — BTOPOM CTENEHU
Pemenue cucrem AByX ypaBHEHUH,
33 OJTHO U3 KOTOPBIX JIMHEHHOE, a
JIpyroe — BTOPOM CTEIEHU
I'paduueckas nHTEpIPETALIUSL
34 CHCTEMBI YPaBHEHUH C ABYMSI
nepeMeHHbIMH
35 Pemienne TeKcTOBBIX 3a/1a4
anreOpanvyeckumM crocoooM
36 Pemienne TekcToBhIX 3a0a4
anredpandeckuM Crocooom
37 KonTponpHas pabora 1o Teme
"Cucremsl ypaBHeHUR"
38 YucnoBble HEPAaBEHCTBA U UX
CBOICTBa
39 UuciioBble HEPABEHCTBA U UX bubmmoreka LIOK
CBOMCTBa https://m.edsoo.ru/7f43ad5a
40 JIuneiinsie IjepaBeHCTBa C OJJHOU bu6mmorexa IIOK
MIEPEMEHHON U UX PEIICHHE https://m.edsoo.ru/7f43af08
41 Jlunelinple HEpPaBEHCTBA C OJTHOM bubmotexa [JOK
MEPEMEHHON U UX pelleHrEe https://m.edso0.ru/7f43af08
42 JIunelinble HEPABEHCTBA C OJTHOM bubmotexa [JOK
MIEPEMEHHON U UX pelIeHue https://m.edsoo.ru/7f43af08
43 Cucrembl TMHEHHBIX HEPABEHCTB C

OJIHOM MEPEMEHHOM U UX PELIECHUE



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

CucreMbl TMHEUHBIX HEPABEHCTB C

44 OJTHOM TIEPEMEHHOM U UX pEIlIeHuE
45 CucreMsl TMHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX pelLIeHne
46 KBanpaTHbie HEpaBEHCTBA U UX bubmmotexa [IOK
pelieHue https://m.edso00.ru/7f43b098
47 KBagpaTHbie HepaBeHCTBA U UX bubmmorexa [IOK
peuieHue https://m.edsoo.ru/7f43b21e
48 KBangpaTHble HEpaBEHCTBA U UX bubmmoreka LIOK
pelieHue https://m.edsoo.ru/7f43b5a2
49 KBaznpaTHble HEpaBEHCTBA U UX
pelieHue
50 KBanpaTHble HepaBEHCTBA U UX
pelieHue
I'papuueckas mHTEpHpPETALIAL
ol Hzpa(leeHCTB u CI/ICTSMIZ-IGP:BGHCTB c bubmmorexa [IOK
https://m.edso00.ru/7f43b098
JBYMsI IEPEMEHHBIMU
I'padmueckas nunTepnperanus
52 HEpaBEHCTB U CHCTEM HEPAaBEHCTB C
JBYMsI IEPEMEHHBIMU
53 KontponbHas pabora 1o reme
"HepaBenctna"
54 KBanpatuunas ¢pyHkuus, e€ rpapuk bu6mmorexa IIOK
U CBOICTBa https://m.eds00.ru/7f4396c6
55 KBanpatnunas pyskmus, e€ rpapuk bubmmoreka [IOK
U CBOMCTBa https://m.eds00.ru/7f439842
56 KBanpatuunas ¢pynkius, e€ rpadpuk bu6mmoreka LIOK

U CBOMCTBA

https://m.edsoo.ru/7f4399b4



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

S7

[Tapa6omna, KOOpAMHATHI BEPUINHBI
1apa0oJIbl, 0Cb CHMMETPHUH
napabosl

bu6mmoreka [JOK
https://m.edsoo.ru/7f439eb4

58

[Tapa6omna, KOOpAMHATHI BEPUTHHBI
apaboJibl, 0OCb CUMMETPUU
mapadoJIbI

bu6mmoreka [JOK
https://m.edsoo.ru/7f43a03a

59

[Tapa6o:a, KOOpAMHATHI BEPIIMHBI
11apaloJibl, OCb CUMMETPUU
1apaloJibl

bubmioreka [IOK
https://m.edsoo.ru/7f43alac

60

[Tapabosa, KOOpAMHATHI BEPIIUHBI
napaboJibl, 0Cb CHMMETPUHU
napabosbl

bu6mmnoreka [JOK
https://m.edsoo.ru/7f43a31e

61

[Tapa6omna, KOOpAMHATHI BEPUIMHBI
napaboJibl, 0OCb CUMMETPUU
mapadoJIbI

bu6mmoreka [JOK
https://m.edsoo.ru/7f43a526

62

[Tapa6o:a, KOOpAMHATHI BEPIIMHBI
napaboIbl, 0OCb CAMMETPHUU
mapadoJIbI

63

I'padukn pynxmmii: y = kx, y = kx +

b, y=k/x, y=x3, y=vX, y=[X|

64

I'paduxm pynkomii: y = kx, y =kx +

b, y=k/x, y=X°, y=VX, y=[x|

65

I'paduku pynkuumit: y =kx, y =kx +

b, y=k/x, y=x3, y=vx, y=[X|

66

I'padukn pynkumii: y = kx, y =kx +

b, y=k/x, y=X°, y=VX, y=[x|

67

I'paduku pynkumit: y =kx, y =kx +

b, y=k/x, y=x3, y=vX, y=[x|



https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

I'paduku pynkumit: y =kx, y =kx +

68
b, y=k/x, y=x°, y=vX, y=[X|

69 KonTtponbshas paborta o reme bu6mmoreka LIOK
"OyHkImIn" https://m.edsoo.ru/7f43ab84

70 ITonsiTue YnCI0BOM bu6mmoreka [JOK
OCJIEIOBATEIILHOCTH https://m.edsoo.ru/7f43e6c6
3a/aHue Mociea0BaTeIbHOCTH

71 eKYpPPEHTHOH (HOpPMYJIION U bubmorexa [JOK
PEKypP . pMY https://m.edsoo.ru/7f43ebda
(dbopmynoii N-ro uneHa

79 Apudmernueckas u bubmuorexa LIOK
reoMeTpudecKast Iporpeccuu https://m.edsoo.ru/7f43ed7e

73 Apudmernueckas u bubmorexa [IOK
reoMeTpuiecKasi Iporpeccuu https://m.edsoo.ru/7f43f3b4
@opMyIibl N-ro 4jaeHa

74 apupMeTHIECKON 1 bubmotexa [JOK
reOMETPUYECKOM MPOrpeccuid, https://m.edso0.ru/7f43f58a
CYMMBI MTEPBBIX N YICHOB
@opMyIibl N-ro 4iIeHa

75 apudmMernueckon u bubmmoreka LIOK
reOMETPUYECKON MPOrpeCCHid, https://m.edsoo.ru/7f43ef2c
CYMMBI [TEPBBIX N YIECHOB
@opMyIibl N-ro 4jaeHa
apudmernueckoi u bubmuoreka LIOK

76 . .
reoMeTpUYEecKOi Mporpeccui, https://m.edsoo.ru/7f43f0c6
CYMMBI [IEPBBIX N YICHOB

77 ®@opMyIbl N-TO YieHa bubmmorexa [IOK

apudmernueckon u

https://m.edsoo.ru/7f43f72e



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
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

F€OMETPUYECKON ITPOrPECCHi,
CYMMUBI II€PBLIX N 4JI€HOB

78

@opMytbl N-ro 4jaeHa
apupMeTHIECKON 1
reOMETPUYECKOIM MPOrpeCcCcuil,
CYMMBI MTEPBBIX N YICHOB

bubmoteka IJOK
https://m.edsoo.ru/7f43f8a0

79

N3o6pakenne uaeHOB
apudmMernueckon u
reOMETPUYECKON ITPOrPECCUi
TOYKAMH Ha KOOPAMHATHOU
IIJIOCKOCTH

80

N306paxenue 4ieHoB
aprupMETHIECKON 1
reoMEeTPUYECKOM TTporpeccuil
TOYKaMH Ha KOOPJIWHATHOMN
IIOCKOCTH

81

JIMHENHBIA U DKCITOH EHIINAILHBIH
pocTt

82

CnoxHbI€ IPOLIEHTHI

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

83

CrnoxHble IPOLEHTbI

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

84

KonTponpHas pabora 1o Teme
"YucoBble MOCIEA0BATEILHOCTH "

bu6nmunoreka [JOK
https://m.edsoo.ru/7f440418

85

[ToBTOpEHue, 0606IICHUE U
cHUCTeMaTH3alys 3HaHWH. 3aIlnCh,
CpaBHEHHUE, ACHCTBUS C
JEeHCTBUTEILHBIMHU UM CIIAMU,
YHCI0Bas Mpsmast



https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

86

[ToBTOpEHue, 06001IeHNE U
cucTeMaTH3alus 3HaHUH.
[IporieHThl, OTHOIICHUS, TPOITOPIIH

87

[ToBTOpEeHue, 0600IICHHE U
CUCTEMAaTH3alIMs 3HAHUM.
Oxkpyrienue, TpuOINKEHIE, OICHKA

88

[ToBTOpeHue, o6o0LIIEHNE 1
cHCTeMaTH3alus 3HaHuH. Pentenne
TEKCTOBBIX 33724 apu(hMETUIECKUM
CII0COOOM

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

89

[ToBTOpEHUE, 0000IICHHE U
cUcTeMaTHU3alus 3HaHuN. Penienue
TEKCTOBBIX 3a7a4 apu(METHUCCKHM
CII0COO0M

bu6mmnoreka [JOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpEeHue, 0600IICHHE U
CHCTEeMaTH3alns 3HaHUH. Pentenne
TEKCTOBBIX 33724 apu(METUICCKIUM
CIocoooM

bu6mmoreka [JOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpEeHue, 0600IICHHE 1
CHCTeMaTh3alus 3HAHH.
[IpeoOpazoBanue anredpandecKux
BBIPKEHHH, JIOMYCTUMbIC 3HAYCHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpenue, 0600mIeHHE U
CUCTEMATHU3aLIUs 3HAHUM.
[IpeoGpazoBanue anredOpanaecKux
BBIPAXCHHIA, JIOMYCTHMBIC 3HAYCHHUS

bubmioreka [IOK
https://m.edsoo.ru/7f444364

93

[ToBTOpeHue, 00o0IIeHHE U
cUcTeMaTHU3allMs 3HAHUH.

Bbu6moreka [JOK
https://m.edsoo.ru/7f444612



https://m.edsoo.ru/7f443b12
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

[IpeoOpa3zoBanue anredbpanvdeckux
BBIPAXKEHUH, IOMTYCTUMbIEC 3HAYEHUSI

[ToBTOpEeHue, 0600IICHHE U
CUCTEMATH3alIMs 3HAHUM.

Bbu6moreka [JOK

%4 [IpeobpazoBanue anredpandeckux https://m.edsoo.ru/7f444a94
BBIPKEHUH, JOMYCTUMBIC 3HAYCHUS
[ToBTOpeHue, o6o0LIIEHNE 1

95 cucreMaTu3anus 3HaHu. OyHKIUU: bubmuorexa [JOK
IIOCTPOEHUE, CBOMCTBA U3YYECHHBIX https://m.edso0.ru/7f444c56
byHKIUN
[ToBTOpEHUE, 0000IICHHE U

9% cucteMartu3anus 3Hannil. OyHKIUHU: bubmoteka [JOK
MOCTPOCHHUE, CBOMCTBA M3Y4YCHHBIX https://m.edsoo.ru/7f444f44
byHKIUH
[ToBTOpEeHue, 0600IICHHE U

97 cucreMaTu3anus 3HaHu. OyHKIUNU: bubmotexa [JOK
IIOCTPOEHUE, CBOMCTBA N3YYEHHBIX https://m.edsoo.ru/7f44516a
byHKIHiA
[ToBTOpEeHue, 0600IICHHE 1

98 cucteMatu3anus 3HaHni. OyHKIUHA: bubmoteka [JOK
MOCTPOCHUE, CBOMCTBA U3Y4YEHHBIX https://m.edso00.ru/7f4452e6
GbyHKIUH
[ToBTOpenue, 0600mIeHHE U

99 CHCTEMaTHU3aIUs 3HAHUM. bu6mmoreka [JOK
I'paduueckoe peieHre ypaBHEHHM https://m.edso00.ru/7f445516
U UX CUCTEM

100 [ToBTOpEHUE, 000OIICHHE 1

cUcTeMaTHU3allMs 3HAHUH.



https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
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I'paduueckoe pemieHue ypaBHEHUN
1 UX CUCTEM

101 Hrorosast koHTpoIbHAS paboTa 1
102 O606Hj€HI/I€ W CUCTEMaTHA3AIHS 1
3HaHU
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOIT'PAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITPOT'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsieMble NpeAMeTHbIE Pe3y1bTAThl 0CBOEHHSI OCHOBHOM
NpoBePsIEMOro .
o0pa3oBaTe/IbHO MPOrpaMMbl OCHOBHOTO 00111er0 00pa30BaHusl
pe3yiabTara
1 Yucna v BEIYUCIICHUS
11 BeimonHsATh, coueras  yCTHbIE W NUChbMEHHBbIE  IPUEMBI,
' apudmMernueckue 1eiicTBUS C palliOHATIHLHBIMU YHCIIAMU
HaxomuTh  3HAaueHUs  YHMCIOBBIX  BBIPAKEHUH,  MPUMEHSTH
1.2 pa3HooOpa3HbIe CIIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAUCHUH APOOHBIX
BBIpAXKCHUH, COJIepKAINX OOBIKHOBEHHBIE U IECATUYHBIE IPOOHU
[Tepexomquth OT ogHOH (oOpMBI 3amucd 4YuCed K JPYrou
13 (nmpeoOpa3oBbIBaTh  JCCATUYHYH ApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECATHYHYIO, B YACTHOCTH, B OECKOHEYHYIO
JECSITUYHYIO IpOOb)
14 CpaBHMBATh M YIIOPSIOYMBATH pallMOHAIbHbBIE UM CIIA
1.5 OxpyrnaTs yucna
BBINOMHATh TPUKKUIKY W OLICHKY Pe3yJbTaTa BBIYUCIICHUMU, OIICHKY
1.6 3HAYEHUN YUCIOBBIX BBIPAKEHUU. BBITOMHATE JEUCTBUSA €O
CTEICHSMH C HaTYPaJbHBIMH [TOKa3aTeIsIMI
17 [TpuMeHAT, TpPU3HAKK JETUMOCTH, Pa3JOKEHHE Ha MHOXKUTEIH
' HaTypaJIbHBIX YU CEN
Pemarp mpakTUKO-OPUEHTUPOBAHHBIE 3aJadH, CBS3aHHBIE C
OTHOIIEHUEM  BEJIMYUH,  IPOMOPLUUOHAIBHOCTBIO  BEJIUYUH,
1.8 IOPOIIEHTaMU, HHTEPHIPETUPOBATh PE3yJNbTaThl pEIIeHUs 3aaad C
y4€TOM OTPaHUYECHUM, CBA3aHHBIX CO CBOMCTBAMH PAaCCMATPHUBAEMBIX
00BEKTOB
2 Anre0pandecKre BbIpaKCHHS
21 Hcnonp3oBaTh anreOpandeckyrd TEPMHHOJIOTHIO U CHMBOJIUKY,
' NPUMEHSTH €€ B IIpoliecce OCBOEHUsI yueOHOro MaTepHasa




Haxoguth 3HayeHHss OYKBEHHBIX BBIPQXKEHUN IMpU 3aJaHHBIX

22 3HAYEHUSIX EePEMEHHBIX
23 BbimonHATe npeoOpazoBaHMsA LEJNOT0 BHIPAKEHHUS B MHOTOYJICH
' IpUBEJEHUEM MOAO0HBIX CIIAaraeMbIX, PACKPBITHEM CKOOOK
BbINOMHATE YMHOKEHNE OJHOWIEHA HA MHOTOUYJIEH U MHOT'O4JIEHA HA
2.4 MHOT'OYJICH, NMPUMEHATh (GOPMYJIbI KBaJgpaTa CyMMbI M KBaJparta
pazHoCTH
OcymiecTBiATh  pa3jaoKEHHUE MHOTOWIEHOB Ha MHOXHUTEIM C
2.5 IIOMOIIBIO BBIHECEHHUS 32 CKOOKH 0OIIETr0 MHOXHTEIS, TPYNITUPOBKU
cllaraeéMblX, IpUMEHEeHUs (POPMYJT COKPALIEHHOTO YMHOXKEHUS
26 [IpumensTh npeoOpa3oBaHKsl MHOTOUYJIEHOB JJIsl PEILIEHUSI Pa3InYHbIX
' 3a/1a4 U3 MaTeMaTHKH, CMEKHBIX IIPEIMETOB, U3 PEaJIbHOM MPaKTUKU
27 Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATYpajJbHBIMHU IIOKAa3aTEIsIMU
' JUTSI TIpe00pa3oBaHMs BHIPAXKECHUM
3 VYpaBHEHHS U HEpaBEHCTBA
Pemats nuHelHBbIE ypaBHEHUS C OJHOM MEPEMEHHOW, NPUMEHSS
3.1 IIpaBUJIa IEPEX0/A OT UCXOJHOI0 YPaBHEHHS K PABHOCHJIBHOMY E€MY.
[IpoBepsTh, sIBISETCA M YUCIIO KOPHEM YpaBHEHUS
3.9 [IpumensaTs rpaduueckue METOAbl TNPH PEIIeHHHM JIMHEHHBIX
' YPaBHEHMI U UX CUCTEM
33 [lonbupate mpuMepbl map YUCEN, SBISAIOMIMXCS pELICHUEM
' JMHENHOT 0 YpaBHEHUS C ABYMsI IEPEMEHHBIMU
CtpouTh B KOOPAMHATHOMN MJIOCKOCTU TPaHK TMHEHHOTO ypaBHEHUS
3.4 C IBYyMs II€pEMEHHBIMHU; M10JIb3YSICh TPaQUKOM, IPUBOAUTH IPUMEPDI
pelLeHus ypaBHEHUS
35 Pemate cucrembl BYX JIMHEHHBIX YpPaBHEHUH C  JIBYMs
' HepEMEHHBIMHU, B TOM YMCIe rpaduuecKu
CocTaBiATh U pelaTh JIMHEHHOE yPaBHEHUE WM CUCTEMY JIMHEMHBIX
3.6 YpaBHEHUH 10 yCIIOBHIO 3aJIa4H, HHTEPIPETUPOBATH B COOTBETCTBUU
C KOHTEKCTOM 3a/J1a4y MOJIy4YEHHBIN Pe3yJIbTaT
4 Koopaunate! u rpaduku. yHKINH
N300paxaTh Ha KOOPAMHATHOM MPSIMON TOYKH, COOTBETCTBYIOIIHE
4.1 3alaHHBIM KOOpJIWHATaM, JIy4H, OTPE3KH, UHTEpPBaJbl, 3alHChIBATh

YHUCJIOBBIC TPOMCKYTKHU HA anre6panquK0M SA3BIKE




42 OTtmeuaTe B KOOPAMHATHOM IUIOCKOCTH TOYKH M0 3aJaHHBIM
' KOOp/IMHATaM
43 CrpouTts rpaduku mTuHeHHBIX QyHKIUN. CTpouTh rpaduk GyHKIHH Y
' = [x]
OnwuceBaTh ¢ MOMOLIBIO (QYHKIUH M3BECTHBIE 3aBUCUMOCTH MEXIY
4.4 BEJIMYMHAMU: CKOPOCTh, BpPEMS, PACCTOSHUE, 1I€HY, KOJIUYECTBO,
CTOMMOCTb, IPOU3BOAUTENBLHOCTD, BpeMs, 00bEM padOThI
4.5 Haxomuth 3HaueHne QyHKIMK 1O 3HAUYEHUIO €€ apryMeHTa
[Tonumate rpaduyeckuii cnocod TMpeACTaBICHUS W aHAIMU3a
4.6 uHboOpMaIMK, W3BJIEKaTb U MHTEPHPETUPOBATH MH(POPMALUIO U3
rpauKoOB peasbHbIX MPOLIECCOB U 3aBUCUMOCTEN
8 KVIACC
Kon .
IIpoBepsieMble npegMeTHBbIE Pe3y1bTAaThl 0CBOEHHSI OCHOBHOM
NpoBepsIeMOoro .
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHust
pe3yJabTara
1 Yucna v BEIYMCIEHUS
Hcnonp3oBaTh  HauaJbHBIE  IPEACTABIEHUS O  MHOXECTBE
11 NEMCTBUTENBHBIX YUCEI Il CPAaBHEHUS, OKPYTJICHUS U BBIYUCIICHUH,
. u300pakaTh JACHCTBUTENbHBIE 4YMCIIa TOYKAMH Ha KOOPAHWHATHOM
IpsAMOU
[TpumeHaATs mOHATHE apU(PMETHYECKOrOo KBaApaTHOTO KOpHS,
12 HaXOIWUThb KBaJpaTHbIE KOPHM, HCIOJIB3YSd MNPH HEOOXOAUMOCTH
' KaJIbKYIATOD, BBITIOJIHATH npeodpa3oBaHUs BBIPAKEHUH,
cofiepKallyX KBaJpaTHbIE KOPHH, UCII0JIb3Ys CBOMCTBA KOpHEH
13 Hcnonp3oBaTh 3amucu OONBIIMX M MajblX YHUCET C IOMOUIBIO
' JEeCSITUYHBIX Ipobeii u creneneit yncna 10
2 Anre0pandecKre BbIpaKCHHS
[IpuMeHsITh MOHSATHE CTENEHH C LeJbIM IOKa3aTelleM, BBIIOJIHAThH
2.1 npeoOpa3oBaHMsl BBIPAXKEHUM, COJEP)KAIIMX CTEIEHU C IEeIbIM
nokaszaTeneM




2.2

BBIOAHATE  TOXIIECTBEHHBIE MPEOOpPa30BaHUSI  PAIlMOHATBHBIX
BBIDAXKEHUI HA OCHOBE IMPABWJ JIEMCTBUM HAJl MHOTOYJIEHAMHU U

anreOpandecKuMH JpoosiMU

2.3

PackiiagpiBaTh KBaJApaTHBIN TPEXUIIEH HA MHOKHUTEIN

24

[IpumeHsTh IpeoOpa3oBaHUs BHIPAXKEHUH ISl PEIICHUS Pa3InYHBIX

3aJa4 U3 MaTCMAaTHKH, CMCKHBIX ITPEAMETOB, U3 peaanoﬁ IIPAKTUKH

YpaBHEHUS U HEPABEHCTBA

3.1

Pematpb J'IPIHGfIHBIG, KBaJIpaTHBIC YpPaBHCHUA HW PAIIHUOHAJIbHBLIC
YpaBHCHUA, CBOAANIUECCA K HUM, CUCTCMbI IBYX ypaBHeHHﬁ C IBYM:

MNEPEMCHHBIMHA

3.2

[IpoBoauTh MNpOCTEHIIME HCCIENOBAHUSA YPABHEHUH M CUCTEM
ypaBHEHHIl, B TOM 4YHCJI€ C T[PUMEHEHHEM TIpapUuecKux
IpeAcTaBiIeHU (yCTaHABIMBATh, UMEET JIM YPAaBHEHUE UJIM CUCTEMA

YpaBHEHUI pELIeHUs], €CIIU UMEET, TO CKOJIBKO, U ITpoYee)

3.3

[lepexomuts 0T cinoBecHOW (opmMymMpoBKM 3agaunm K €€
anreOpanvyeckoil MOJIEIH C MOMOIIBIO COCTABJIEHUS! YPAaBHEHUS WIIH
CHUCTEMBI ypaBHCHHfI, HHTCPOPECTUPOBATE B  COOTBETCTBHUH C

KOHTEKCTOM 3a1a4¥ MOJIYYEHHBIN pe3yJIbTaT

3.4

[IpuMeHsATh CBOMCTBA YHCIOBBIX HEPABEHCTB JUIA CpPaBHEHUS,
OLICHKH, pelIaTh JUHEHHbIE HEPABEHCTBA C OJHOM MEPEMEHHON U UX
CHCTEMBI, 1aBaTh I'papMuECKyI0 WILTIOCTPAI[MI0 MHOXKECTBA PELICHUI

HCPABCHCTBA, CUCTCMbI HCPABCHCTB

OyHKIAN

4.1

[ToHuMaTe ¥ HCHONB30BATH (YHKIHMOHAIBHBIE TOHSATHS U S3BIK
(TepMHHBI, CHUMBOJHMYECKHE OO0O3HAUEHHS), OMpENessTh 3HAUCHHE
(GYHKIMY MO 3HAYEHHUIO apryMEHTa, ONpeleNsTh CBOMCTBA (QYHKUINU

1o e€ rpaguky

4.2

CtpouTh rpauku 3JIeMEeHTapHbIX (QYHKIIMHA BUAA:
y=k/x

k/x




, Y =X3, Yy = X3, Y = [X|, onuchIBaTh CBOMCTBA YHMCIOBOM (DyHKIIMH 1O €€
rpaduky

9 KJIACC
Kog .
IIpoBepsiemMble peAMeTHBIE Pe3YJbTATHI 0CBOCHHSI 0CHOBHOM
MPOBEPSIEMOT0 .
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOTO 00111€er0 00pa30BaHus
pe3yabrara
1 Ypcna ¥ BEIYH CIICHUS
11 CpaBHMBATh M YNOPSI0YMBATH PAllMOHAJIBHBIE U HppaAllMOHAIbHBIC
' qucia
BrimonnsaTs apupMeTnueckue AMCTBUS C palliOHAILHBIMHU YHCIIAMH,
1.2 coueTasl yCTHbIE M MUCbMEHHbIE TPUEMBI, BBIOJHATH BBIYUCICHHUS C
MppallMOHAIbHBIMU YU CIIAMU
13 HaxoauTe 3HaueHUs CTENEHEH C LENbIMU MOKa3aTelnsIMU U KOPHEH,
. BBIYUCIISTh 3HAYEHHUSI YU CIIOBBIX BbIPaXKEHUN
14 OKpyriasiTe  AEHCTBUTEIbHBIC  YKCIA, BBINOJHATH  HPUKUIKY
. pe3yJibTaTa BBIYUCIEHUH, OLIEHKY YMCIIOBBIX BBIPAKEHUI
2 VYpaBHEHUS U HEPABEHCTBA
”1 Pemlatp snMHEHBIE W KBaJpaTHbIE ypaBHEHHUS, ypaBHEHUS,
. CBOJISIIIMECS K HUM, POCTEHIIIIE TPOOHO-paIlMOHAIBHBIC YPaBHEHUS
Pemats cuctemsl IBYyX TMHEHHBIX YPaBHEHUH C IBYMSI IEPEMEHHBIMU
2.2 Y CUCTEMBI IBYX YPaBHEHU, B KOTOPHIX OJIHO YPABHEHUE HE ABJISICTCA
JIMHEHHBIM
PemaTp TeKCTOBBIC 3a/1aun aNreOpanvdecKuM CIoco0OM C IMOMOIIbIO
2.3 COCTaBJICHHUSI YPaBHEHUS WM CUCTEMbI JABYX YPAaBHEHUU C JBYMS
MepEM EHHBIMH
[IpoBomuTe mpocTEHIIME MCCIECAOBAaHUSA YPAaBHEHHM W CHCTEM
” YpaBHEHHI, B TOM 4YHCI€ C TpPUMEHEHHEM TI'papUUYeCKUX
. MPEeACTaBICHUI (HampUMep, yCTaHABJIMBATh, UMEET JIU YpaBHEHHUE
WJIM CHCTEMa YPaBHEHUHN PEIICHHUs], €CITH UMEET, TO CKOJIBKO)




2.5

Pematsn JINHEHHBIC HCpPaBCHCTBA, KBaaApaTHBIC HCPaBCHCTBA,
M300pakaTh pelIeHN e HEPABEHCTB HA YM CIIOBOU MIPSIMOIA, 321 CHIBATh

pei€eHrue ¢ IOMOIIbIO CHMBOJIOB

2.6

Pemars cHCTeMBI JIHMHEHHBIX HCPaBCHCTB, CUCTCMbl HCPABCHCTB,
BKIIIOYAKOIMHUEC KBaApaTHOC HCEPABCHCTBO, I/I306pa)KaTB PeIICHUC
CUCTCMbI HCPABCHCTB Ha YHCIJIOBOMU HpﬂMOfI, 3alIMChIBATh PCIICHUC C

IIOMOIIBO CUMBOJIOB

2.7

Hcnonp3oBaTh HCPAaBCHCTBA IIPU PCIICHUU PA3JIMYHBIX 3a/1a4

DOyHKINT

3.1

PacriosnaBaTh  (QYHKIMH  HM3yYEHHBIX  BHJIOB.  IlOKa3wIBaTh
CXEMAaTHYECKH  pACIOJIOKEHHE Ha KOOPAMHATHOW IUIOCKOCTH
rpapukoB ¢Gyukumii Buma: Yy=kX, y=kx+b, y=k/X, y=ax*+bx+c, B
3aBHCUMOCTH OT 3HAaY€HHH KO3((HUIMEHTOB, OMHUCHIBATH CBOMCTBA

byHKIUH

3.2

IToka3piBaTh CXEMATHYECKH pACIONIOKEHHE Ha KOOPIMHATHOW
I0CKOCTH rpadukoB GyHKIMi Buaa Y = VX, Y = |X| 1 onucChIBaTh

cBolicTBa (pyHKUUN

3.3

Crpouts ¥ u300pakaTh CXeMaTHUECKH TpaduKH KBaJpaTUYHBIX
(GyHKUIMHA, OMUCHIBATH CBOMCTBA KBAaJAPAaTUYHBIX (QYHKUUNH IO HUX

rpadukam

3.4

Pacno3naBaTh KBajpaTHUHYI0 (QYHKIMIO MO (QopmyJsie, TPUBOIUTH
OpuUMepsl KBAJpaTUYHBIX (YHKUUH U3 peajbHOW >KHU3HH, (PU3MKH,

reoMeTpun

ApudmeTnueckas 1 TeoMeTpudecKasi Iporpeccuu

4.1

Pacno3naBath apupmMeTHUECKyl0 UM TEOMETPHYECKYI0 MPOrpecCcuu

MIPH Pa3HBIX CIIOCO0AX 3a1aHMs

4.2

BbINONHATE BBIYKUCICHUS C UCMOJNB30BaHUEM (OpMYJT N-TO 4ieHa
apudmMernueckoll 1 reOMEeTpUUECKON MPOrpeccuii, CyMMbI IEPBBIX N

YJICHOB

4.3

I/I306pa)KaTI) YJICHBI IMOCICa0BaTCIIBHOCTHU TOYKaMH Ha

KOOPJIMHATHOM MJIOCKOCTH




4.4

Pemats 3aJa4M, CBA3aHHBIC C YN CJIOBBIMU ITOCIICIOBATCIIBHOCTAMMU, B
TOM 4YHCIEC 3aJadyu H3 peaanoﬁ KU3HU (C HCIIOJIB30BaHHUEM

KaJbKyIATOPa, HUPPOBBIX TEXHOJIOTHIA)




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COIEPKAHUS
1 Yucna v BEIUMCIEHUSA
JlpoOu OOBIKHOBEHHBIE U JECATUYHBIC, TEPEX0] OT OJHOW (POPMBI 3amucH
11 apoOelt k npyroi. IloHsTHE palMOHANIBHOIO YHCNa, 3alUCh, CPaBHEHHE,
YHOPSII0YMBAHUE PALIMOHAIBHBIX YU CEll
19 ApudmeTnueckre 1eicTBUS ¢ palliOHaIbHBIMU YKciiaMu. Pemenue 3aa4 u3
' peasIbHOM NPaKTUKU Ha YacTH, Ha ApodU
13 CreneHb C HaTypaJbHBIM IIOKa3aTelleM: OIpenelieHue, Npeodpa3zoBaHUe
' BBIPAXKEHUI HA OCHOBE OIPEIEICHHUS], 3alIUCh OOJIBIINX YUCET
14 ITporeHTsl, 3aNKCh NPOLIEHTOB B BHJIE IpOOU U ApOOH B BHJIE NMPOLIEHTOB.
' Tpu ocHOBHBIE 3a/1a4 HA MPOLIEHTHI, PEIICHUE 3a/1a4 U3 PeaTbHOM IPAKTUKU
15 IIpuMeHeHne TNPU3HAKOB JEIMMOCTH, pa3jIOkKEHHME Ha MHOXKUTEIN
' HaTypaJIbHBIX YA CEN
16 PeanpHble  3aBUCMMOCTM, B TOM 4Hcie T@psimMas W oOpaTHas
' IIPONOPLIOHATIBHOCTH
2 Anrebpandeckre BbIpakeHUS
21 [TepemeHnHBbIe, UNCIOBOE 3HAUEHUE BHIPAXKEHUS € TIepeMeHHo. J{omycTumMble
' 3HaYeHHS TePEMEHHBIX
95 IIpencraBieHne 3aBUCHMOCTHM MEXAY BEJIMYMHAMU B BUIE (HOPMYJIBL.
' Beruucnenus no gpopmynam
23 [IpeoOpazoBanue OyKBEHHBIX BBIPAXEHHH, TOXXIECTBEHHO paBHbIE
' BBIPAKCHMUS
2.4 CBolicTBa CTENEHU C HATyPAJIBHBIM I10KA3aTeJIEM
95 Opnnounensl 1 MHOrouieHsl. Crenenb MHorousaeHa. CiioxxeHue, BBlYUTaHue,
' YMHOX€HHE MHOT O4JICHOB
@opMysbl COKPAalEHHOIO YMHOXEHMs: KBagpaT CyMMbl M KBajpar
2.6 paszHoctu. PopMmyna pa3HOCTH KBaapaToB. Pa3iiokeHne MHOIrO4JIEHOB Ha
MHOKUTEIN




3 YpaBHEHUs
31 VYpaBHEeHUE, KOpPEHb YypaBHEHHs, MpaBHia NPeoOpa3oBaHHS YpaBHEHHS,
' PaBHOCHJIBHOCTb YpaBHEHUN
3.9 JluHeliHOEe ypaBHEHUE C OJIHOM MEPEMEHHOM, YHCIO KOpPHEW JIMHEWHOro
' YPaBHEHHUS, PELICHUE JIMHEUHBIX YPABHEHUI
33 CocrapiieHME ypaBHEHUH IO YCIOBHIO 3a1a4M. Penenrne TeKCTOBBIX 3aj1ad C
. MIOMOUIBIO YPAaBHEHU
3.4 JluneliHoe ypaBHEHHE C ABYMsI IEPEMEHHBIMH U €ro rpaduk
Cucrema ABYX NMHEWHBIX YpaBHEHHMH C JByMsI MepeMeHHbIMU. PemieHue
3.5 CHCTEM ypaBHEHHI crioco0oM moicTaHOBKH. [IpuMephl perieHns TeKCTOBBIX
3a/1a4 ¢ IOMOUIbIO CUCTEM ypaBHEHUI
4 Koopaunate! u rpaduku. OyHkimm
4.1 Koopaunara Touku Ha npsmon
42 YucnoBbie TpOMEXKYTKU. PaccTosiHMEe MeX 1y IByMs TOUKAMH KOOPJUHATH Oi
' psAMON
43 [TpsmoyronbHas cucrema koopauHat, ocu OX u Oy. AGcrucca u opMHAaTa
' TOYKH Ha KOOPAMHATHOM MIIOCKOCTH
a4 [Tpumepsr rpadukoB, 3agaHHBIX hopMmynamu. UteHue rpaduKoB peansbHbBIX
. 3aBUCHUMOCTEN
4.5 [Monstue dpynkuu. ['paduk pynkuun. CBoicTBa PYHKITHIA
4.6 Jluneiinas ¢ynxnus, e€ rpaduk. ['padux pynkuuu y = [x|
47 I'paduyeckoe pemieHne JIWHEHHBIX YpaBHEHMH W CHCTEM JIMHEWHBIX
' YpaBHEHUM
8 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COIEPKAHNUS
1 Yucna u BBIUUCIICHUS
11 KBanpatubiii kopenb u3 uucina. [loHstue 00 uppalMOHAIBLHOM YHCIIE.
' JlecsatudaHble TPUOIHKEHUS HPPALlMOHATIbHBIX YUCEI
CpoiicTBa apupMeTHUYECKUX KBaJApaTHbIX KOpPHEH M MX INpPUMEHEHHE K
1.2 npeodpa3oBaHUIO YHUCIIOBBIX BBIPAKECHU I u BBIYHCIICHHSIM.
JleficTBUTENbHBIE YU CIIA




1.3 Crenens ¢ ebIM MTOKa3aTesieM U e€ cBorcTBa. CTaHgapTHAs 3alIMCh YHMCIIA
2 AnreOpanyecKue BbIpaKeHUS

21 KBagpaTHbiii TpEX4WyieH, pa3lO0XKEHUE KBAJAPATHOIO TPEXWIEHA Ha
' MHOKHUTEIN

2.2 Anrebpandeckast 1poos. OCHOBHOE CBOWCTBO aJre0pandecKoi apoou

2.3 Crnoxenne, BBIYUTAHUE, YMHOKEHUE, [IETICHUE aNreOpandecKux Apooei

24 PanmonanbHbIE BBIpaXKE€HUS U UX Ipeo0pa3oBaHUe
3 VYpaBHEHUS U HEPABEHCTBA

31 KBanpatHoe ypaBHeHue, (opmyna KOpHEH KBaJIpaTHOTO YpaBHEHHS.
' Teopema Buera

3.2 Pemenune ypaBHeHMI, CBOAAIIMXCS K IMHEHHBIM U KBaIPATHBIM

3.3 [Tpocreiimme npoOHO-pallMOHATBEHBIE yPaBHEHUS

I'padmueckas uHTEpIpeTaUs YPaBHEHUI C ABYMS IEPEMEHHBIMU U CHCTEM
34 JUHEWHBIX YpaBHEHUH ¢ IBYyMs mepeMeHHbIMU. [IpumMepsl pemieHus: cucTem
HEJTMHEWHBIX YPaBHEHUH C IBYMS IEpEMEHHBIMU

3.5 Pemenune TeKCTOBBIX 3a/1a4 ajre0pandecKuM criocooom

3.6 UuciioBbIe HEPAaBEHCTBA U UX CBOWCTBA

3.7 HepaBeHcTBO ¢ 0/1HOM epeMeHHON

3.8 PaBHOCHIIBHOCTH HEPABEHCTB

3.9 JIuneiiHble HEpaBeHCTBA C OJJHOU MepeMEHHON

3.10 Cucrembl THHEHHBIX HEPABEHCTB C OJJHOM IepEMEHH O
4 OyHKIIH

11 ITonsarue ¢ynkuuu. OOnacTh ONpENENeHUss W MHOXKECTBO 3HAUEHUI
' ¢ynkunu. CriocoOsl 3a1aHus GyHKIUN

4.2 I'padpuk ¢pynkuuu. Urenue cBoMCTB pyHKIMHU 110 €€ rpaduKy

4.3 [Tpumepsl rpadukoB GYHKIMH, OTpaKAOIIMX PeaIbHbIC MPOLIECCHI

4 @OyHKIMH, ONUCHIBAIONIME MPAMYIO M OOpaTHYI MPONOPHHOHAIBHBIE
' 3aBUCUMOCTH, UX TpaduKH

4.5 OyHKUMH Y =X, Y = X?

4.6 Oynkuuu y = X,y = |x|

4.7 I'paduueckoe pelieHre ypaBHEHHA U CHCTEM YpaBHEHUH

9 KUIIACC




Kon

IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

1 Uucna v BEIYMCIEHUSA
11 ParmonanbHbple 4HCa, WPpALMOHATBHBIC YHCIA, KOHEUHbIE M OECKOHEUHBIE
. JIECSITUYHBIE Tpo0U
MHOX€ECTBO ~ NCHCTBUTENBHBIX  YUCEI, JCHCTBUTEIbHBIE UYHCIA  KaK
19 OeCKOHEUHbIE JIeCATUYHBIE JpoOHU. B3auMHO OJHO3HAYHOE COOTBETCTBHE
' MEXJY MHOXECTBOM JICHCTBUTENBHBIX YHUCEN WU KOOPAWHATHOM NPSMOM.
CpaBHeHME JeHCTBUTENBHBIX YHCEI
1.3 Apupmernueckue 1eUCTBUS C 1EHCTBUTEIbHBIMU YU CIIAMU
W3mepenus, npubakenns, oueHku. PazMepsl 00bEKTOB OKPY’KaIOIIEro MUpa,
14 JUINTENBHOCTD MPOLIECCOB B OKpyxkatouieM Mupe. IIpubimxéHHoe 3HaueHue
' BEJIMYUHBI, TOUHOCTb NpuOmKeHus. Okpyriaenue yucel. [lpukuaka u oneHka
pe3yJIbTaTOB BHIYUCIICHU
2 VYpaBHEHUS U HEPABEHCTBA
2.1 VYpaBHeHUs ¢ OIHOM TepeMeHHOU
2.2 Jluneiinoe ypaBHeHue. Penienre ypaBHEHUM, CBOJSIIIUXCA K JIMHEHHBIM
2.3 KBagpatHoe ypaBHeHue. PenieHne ypaBHEeHUH, CBOASAIMXCSA K KBAPATHBIM
24 bukBanpatHoe ypaBHeHue. llpumepsl pelieHuss ypaBHEHMH TpeTbed U
' 4eTBEPTON CTENEHEN pa3yIoKEHUEM Ha MHOXKHUTEIH
2.5 Pemenne npoOHO-pallnOHAIBHBIX YpaBHEHUM
2.6 Cucremsl ypaBHEHU
2.7 VYpaBHeHUE ¢ IBYMS IEPEMEHHBIMU U €ro rpaduk
2.8 Pemenue cucrem AByX JTMHEMHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU
29 Pemenune cucreM AByX ypaBHEHHH, ONHO M3 KOTOPBIX JIMHEWHOE, a APYroe —
' BTOPOH CTEIEHU
2.10 I'paduueckast UHTEpIpETALUs CUCTEMbI YPAaBHEHUH € IByMs I€pEMEHHBIMU
211 Pemenune TeKCTOBBIX 3a/1a4 alre0pandecKuM criocooom
212 YuciioBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenue nuHEMHBIX HEPABEHCTB C OJHON EPEMEHHON
2.14 Petienne cucteM TUHEHHBIX HEPABEHCTB C OJIHOM MTEpEeMEHH O
2.15 KBagpatHbie HepaBeHCTBa




I'padmueckass mHTEpHperanuss HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMS

2.16
NIepeMEeHHBIMA

3 OyHKIMN

31 KBanpatnunas ¢yskius, e€ rpaduk m cpoiicrBa. [lapa®osia, KOOpAMHATHI
' BEpIIMHBI MapaboIbl, 0Ch CAMMETPHH TapadoJIbl

3.2 I'paduku pynxunit y=kX, y=kx+b u ux cBoiicta

3.3 I'paduku pynxuuit y=k/X, y = X’ 1 ux cBoicTBa

34 I'padpuku pyHKIUH , U UX CBOMCTBA
4 YucoBsie MOCIEA0BATEILHOCTH

41 Omnpenenenue U criocoObl 3alaHUs YUCIIOBBIX N10CIIEA0BATEIbHOCTEH. 3a1aHKe
' I0CJIEIOBATEIbHOCTH PEKYPPEHTHOH (opMyIioii U hopMysioi N-ro uieHa

40 Apudpmernueckass nporpeccuss. Popmyiel N-ro ujeHa apupMeTHYECKOn
' IIPOrPECCUH, CyMMBI IIEPBHIX N YIECHOB

43 I'eomerpuueckass mnporpeccus. PopMmyasl N-T0 WIEHA T'€OMETPUYECKOH
' IIPOrPECCUH, CyMMBI IIEPBHIX N YJIEHOB

14 N300paxeHne 4YiIeHOB apu(@METUYECKOM M TIeOMETPHUYEcKON mporpeccuit
' TOYKaMHU Ha KOOPJMHATHOM MIOCKOCTHU. JIMHENHBIN U 3KCITOHEHIINATILHBIA POCT

4.5 CroxHble TPOIEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATUKE TPEFOBAHUS K
PE3VJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHON
IMPOI'PAMMBI OCHOBHOI'O OBILIET'O OBPA3OBAHMUSI

Kon
NpoBEPsIEMOT0
TpeOoBaHMs

IIpoBepsieMbie TPeOOBaHUS K NPEAMETHBIM pe3y/1bTaTam
0CBOCHMS OCHOBHOM 00pa3oBaTe/1bHOM NPOrPaMMbl OCHOBHOI'O
0o01mero oopazoBanusi Ha ocHoBe ®PI'OC

YMeHue onepupoBaTh MOHSATUSIMHU: MHOXKECTBO, MOJMHOXECTBO,
orepanyy HajJ MHOXECTBaAaMH; YMEHHE OINEpHUPOBATH MOHATHUSIMHU:
rpad, CBS3HBIM r'pad, AepeBO, LUK, IPUMEHATh UX IPU PELICHUU
3a7a4; yMEHUE HCIONb30BaTh TIpaUuyeckoe IpeAcTaBIeHHE
MHOECTB JJI ONHMCAHMSI pPEaJbHBIX IPOLECCOB U SIBIEHUH, IpU

pelleHuy 3a7a4 U3 APYrux yueOHbIX TPEIMETOB

YMeHne onepupoBaTh HOHATUSIMU: ONPEAECIEHUE, aKChOMa, TEOpeEMa,
JI0Ka3aTe/IbCTBO; YMEHUE paclo3HaBaThb MCTUHHBIE W JIOXKHBIE
BBICKA3bIBAHUS, MPUBOAUTH HNPUMEPHl U KOHTPIPUMEPBI, CTPOUTH

BBICKA3bIBaHWA U OTPULAHUA BBICKa3bIBaHUH

YMeHne onepupoBaTh MOHATUAMU: HATYpajdbHOE YUCIIO, IPOCTOE U
COCTaBHOE 4YMCIIO, JEIMMOCTb HATypaJlbHbIX YMCEN, IPU3HAKU
JETMMOCTH, LI€JI0€ YMCII0, MOAYJIb 4HMCIa, OOBIKHOBEHHAas APOOb U
JecsITuYHasi 1poOb, CTAaHAAPTHBIA BUJ YHMCIIA, palliOHAJIBHOE YUCIIO,
UppaloHaJbHOE YHUCIO0, apupMeTHYecCKUid KBaJIpaTHBIM KOPEHb;
YMEHUE BBINOJHATH JACUCTBUS C UWCIAaMH, CpPaBHHMBAaTbh W
YHOpSAAOYMBATh 4YHUCIA, INPEACTaBIATH YHCIA HAa KOOPAMHATHOU
IPSIMOM, OKPYIVIATH 4YMCIIA; YMEHHE JAeNaTh IPUKUAKY U OLEHKY

pe3yJibTaTa BhIYUCICHUI

YMeHue onepupoBaTh HMOHATUSAMU: CTENEHb C LIEJIBIM I1OKa3aTeleM,
apudmMernueckuil KBaJpaTHbIM KOpEeHb, MHOI'OWIEH, aJiredpandeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypaJlbHOM CTeneHU
OoJibllle EAMHMUIBI;, YMEHHE BBINOJIHATH pacd€rsl Mo (GopMyiaM,
npeoOpa3oBaHus IENbIX, JPOOHO-PAIMOHAIBHBIX BBIPAKEHUH H
BBIPKEHUH C KOPHIMH, pa3I0KeHUE MHOTOYJICHa HA MHOXKUTEINH, B
TOM 4YHCJIE€ C HCHOJIb30BaHMEM (GOpPMYJ pa3HOCTU KBAIpaToOB HU

KBaJpaTa CyMMbI U Pa3HOCTH




YMeHne onepupoBaTh NOHATUSIMU: YHCIOBOE PABEHCTBO, YPABHEHHUE
C OJHOM IIEpEMEHHOH, YMCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
NepeMEeHHOW; yMEHUE penaTh JIMHEHHbIC U KBaJpaTHbIC YPaBHEHUS,
JIpOOHO-pallMOHANIbHBIE YPABHEHUS C OAHOW MEpEeMEHHOM, CHCTEMBbI
JIBYX JIMHEHHBIX YPAaBHEHUH, JIMHEWHBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHbIe M JIPOOHO-pAIlMOHAJILHBIC HEpPAaBEHCTBA C OJHOM
MEPEMEHHOM, B TOM YHCJIE€ IPU PEIICHUH 3a1a4 U3 JIPYTUX IPEAMETOB
M TpaKTUYECKUX 3a/]a4; YMEHHE MCIOJIb30BaTh KOOPIAMHATHYIO
NPSIMYI0 M KOOPAMHATHYIO TUIOCKOCTh JUI M300paKeHHS PelIeHUui

YPaBHEHMI, HEPABEHCTB U CUCTEM

YMeHue oneprupoBaTh MOHATHAMU: QYHKIUS, rpaduK QyHKIINH, HYJTH
byHKIUH, MIPOMEXYTKH 3HAKOIOCTOSHCTBA, MIPOMEXYTKH
BO3pacTaHusi, yObIBaHUS, HAuOOJIbIIEe W HAUMEHbIIEE 3HAUYEHUS
byHKINY; yMEeHHue OIEepUPOBATH IIOHSATHSIMHU: npsimast
MPOMOPLHUOHAIILHOCTb, IWHEHHAs (YHKINS, KBaApaTUIHas QyHKIUS,
oOpaTHasi TPOMOPIMOHAILHOCTh, Iapabojia, THNEepOoJia; yMEHHUE
CTPOUTh TpaduKkd  (QYHKIUH, MCHOJb30BaTh rpaduKu s
ONpEIeNICHUs] CBOMCTB MPOIIECCOB M 3aBUCHUMOCTEW, ISl PEIICHUs
3a/1a4 U3 APYTrux y4eOHBIX MPEIMETOB U PEaIbHON KU3HH, YMCHHE

BbIpaxkaTh (popMyIamMu 3aBUCUMOCTH MEXAY BEIMYMHAMHU

YmMmenue OIIEpUpPOBATh MOHATUSMU: [IOCJIEI0BATEIbHOCTD,
apudmernyeckass M TreoMeTpuueckas IMPOTPEecCHH;  yMEHHeE
UCIOJIb30BaTh CBOMCTBA MOCJEN0BATEILHOCTEN, (GOPMYIIBI CyMMBI U
o0I1lero 4jeHa Mpu pelIeHuH 3ajad, B TOM 4MCIe 3a4ad U3 APYrux

y4e€OHBIX TPEAMETOB U PeasibHOM )KU3HU

YMeHue pemaTh 3a7aud pa3HbIX TUIIOB (B TOM YMCJIE€ Ha IMPOLEHTHI,
JOJIM W YacTH, IBUXKEHHE, paldoTy, LIEHy TOBapoB M CTOMMOCThb
HNOKYIOK M YCIIYT, HAJIOT'H, 3aJ]a4M U3 00J1aCTH yIpaBJIeHUS JTUUYHBIMU
U ceMelHbIMH (MHAHCAMM); YMEHHE COCTABIISITH BBIPAXKECHUS,
YPaBHCHMS, HEPaBEHCTBA W CUCTEMBl 110 YCJIOBHMIO 3aJayH,
UCCIIEZ0BATh I10JYyYE€HHOE PELIEHUE U OLI€HUBATh IIPaB10I0J00HOCTb

IIOJIYYEHHBIX PE3YJIBTAaTOB

YMeHue onepupoBaTh MOHATUIMH: GUTYpa, TOUYKA, OTPE30K, IMpsMas,
nyd, JIoMaHasl, YT OJL, MHOT'OYTOJIbHHUK, TPEYT OJIbHUK,

paBHOOEIPEHHBIH 51 PaBHOCTOPOHHHUI TPEYTOJIbHUKH,




OPSIMOYTOJIbHBIM TPEyrojbHUK, MeauaHa, OMCCEeKTpuca U BbICOTA
TPEYrojbHMKA,  YETHIPEXYrOJIbHUK,  Iapajieiorpamm,  pomo,
IpSIMOYIOJBHUK,  KBaApaT, Tpameuus;  OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH (UTYpaMu;
yMEHHUE pelllaTh 3aJa4d, B TOM YHMCIIE U3 ITOBCEJHEBHON KU3HM, HA
HaXO0XJEHUE T€OMETPUYECKUX BEIIMUMH C IIPUMEHEHUEM HU3Y4YEHHBIX

CBOWCTB (puryp u GpaxToB

10

YMeHue onepupoBaTh MOHATHAMM: PaBEHCTBO (UIYp, PaBEHCTBO
TPEYTOJIbHUKOB; NapajyIeIbHOCTh U MEPNEHAUKYISIPHOCTh MPAMBIX,
yroJl MeXAy MpsSMbIMU, TEPIEeHINKYISIp, HAKIOHHAs, MPOEKIUs,
nogobue  ¢uryp, 1MomoOHbIE  TPEYroJbHUKH,  CHUMMETpHUs
OTHOCUTENIBHO TOYKU U MPSIMOH; yMEHHE Paclo3HaBaTh PAaBEHCTBO,
CUMMETpUI0O M nojolue buryp, Napaule]IbHOCTh U

NEPIEHIUKYJIIPHOCTD IIPSMBIX B OKPY’KAIOIIEM MUPE

11

YMeHHe OIepupoBaTh IOHATHSAMM: JUIMHA, PACCTOSHUE, YroJl
(BeMM4MHA yIJa, CHHYC M KOCHHYC yIJla TPEYroJIbHUKA), IJI0LIA/1b;
YMEHHE OLIEHUBATh Pa3Mephl IPEIMETOB U 00BEKTOB B OKPYXKaIOILEeM
MHUpPE; YMEHUE NpPUMEHATH (QOpMyJbl IEepUMETpa U IJIOWAAH
MHOT'OYT'OJIbHUKOB, JUIMHBI OKPYXXHOCTH M ILIOWIAIU Kpyra, o0bema
IPSIMOYTOJIbHOTO TapaJUIEIICIINAIIENa; YMEHUE IIPUMEHATh IPU3HAKU
paBEHCTBA TPEYTOJILHUKOB, TEOPEMY O CyMME YIIIOB TPEYIOJIbHUKA,
teopemy Ilucdaropa, TpuUroHoMeTpuyeckne COOTHOILICHUS IS

BBIUMCIIEHUS IJINH, PACCTOSIHAM, MIIOMIAAEH

12

YMmenue wu300pakaTh IUIOCKHE (UIYpBl W HX KOMOWHAIUH,
IIPOCTPaHCTBEHHbIE (UIYPbl OT PYKH, C IHMOMOIIBIO YEpTEKHBIX
MHCTPYMEHTOB M DJIEKTPOHHBIX CPEICTB 10 TEKCTOBOMY WJIU

CUMBOJIbBHOMY OIIMCAaHUIO

13

YMenue OIICPpUPOBATL IMOHATUAMHU: HPAMOYrojibHad CHCTCMaA
KOOpAHWHAT, KOOpPAHWHATbl TOYKH, BCKTOpP, CyMMa BCKTOPOB,
MpOU3BECACHUEC BCKTOpa Ha YHUCIO, CKAaJIApHOC TIIPOU3BCACHHUC
BCKTOPOB; YMCHHEC HCIIOJB30BAaTh BCKTOPbI W KOOPAWHATHI JJI
MMPEACTABJIICHUA JAaHHBIX W PCHICHUA 3a1a4, B TOM YHUCJIC U3 APYTrUux

y4€OHBIX PEAMETOB U pPeaibHOM )KU3HU

14

VYmMmenue OIICpUpPOBaAThL MOHATUAMMU! CTOJIOUKOBBIE U KPYTOBBIC

quarpamMmbl, TaOJuUIBL, cpeaHee apudmMeTrHyeckoe, MeIuaHa,




HauOoblIee U HauMEHbIEE 3HAUYEHUs, pa3Max UYHCIOBOrO Habopa;
YMEHHME U3BJEKaTb, MHTEPIPETUPOBATL U  IPeoOpPa3OBbIBATh
uH(bOpMaIMIO, NMPEACTAaBICHHYI0O B TabiMLax M Ha JuarpaMmmax,
OTpaKarolyl0 CBOWCTBA U XapaKTEPUCTUKU PEAJIbHBIX MPOLIECCOB U
ABJICHUM; YMEHUE pacllo3HaBaTb W3MEHUMBBIE BEIMYHUHBI B

OKpYXaloIlleM MUpe

15

YMeHue onepupoBaTh MOHATUSAMM: CIyYalHBIA ONBIT (CIy4dailHBIMA
OKCIIEPUMEHT), SJIEMEHTapHOE COObITHE (dJIEMEHTApHBI HCXO)
CIy4ailHOTO OIBITA, CIIydaiiHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHME HaXOIUTh BEPOSTHOCTU CIy4allHBIX COOBITUH B OMBITAX C
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH;, YMEHUE pellaTh
3aJja4l METOJIOM OpPraHM30BaHHOIO Mepedopa U C HCIOJIb30BAaHUEM
IpaBUJla YMHOXEHHS; YMEHHE OLIEHUBATh BEPOSTHOCTU peajbHbBIX
COOBITUH U SIBJCHUN, HIOHUMATh POJb NMPAKTUYECKH TOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITMM B OKpYXKalOLleM MHUPE M B JKU3HH;
3HAKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCET H €r0 POJIBIO B MACCOBLIX SABJICHHUAX

16

YMeHue BbIOMpaTh MOAXOMSIINI M3Y4YEHHBIH METOJN IS pelIeHUs
3a/1a4y, IPUBOJUTE IIPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJE U JKU3HU, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB MaTEMAaTUKHU
B HCKYCCTBE, OIMCBHIBATH OTAEIbHBIC BBIIAIOLIMECS PE3YJIbTaThl,
MOJIYYEHHBIE B XOJI€ pPa3BUTUsA MaTEMaTHUKU KaK HayKd, IPUBOJUTH
OpUMEPbl  MaTeMaTHYECKMX OTKPBITHM M HUX aBTOPOB B

OTEYECTBEHHOU U BCEMUPHOU UCTOPUU




HNEPEYEHD 2JIEMEHTOB COAEPXKAHUSA, TIPOBEPAEMbBIX HA OI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

1 Yucna v BEIYUCICHUSA

1.1 Hatypanbsable u nensie yncia. [Ipu3Haku 1eIMMOCTH [EIbIX YACEIT

1o OOBIKHOBEHHBIE M JIECATUYHBIE  JpOOW, TMPOIEHThI, OCECKOHEUHBIC
' MIEPUOTUIECKUE TPOOH

13 PannonanpHbie umcna. ApupMETHYECKHE ONEpallud C palliOHATbHBIMH
' qHUCIaMH

14 JeiicTBuTenbHble uncna. ApudMeTHuecKue onepanu ¢ JelCTBUTEIbHBIMU
' YUCIIAMA

r [Tpubmu>kE€HHBIE BBIUKCICHHS, MpaBUIA OKPYIJIEHUS, MPUKHAKA U OICHKA
' pe3yJibTaTa BIUUCICHUN
2 AnreOpandecKkue BoIpaKeHHS

2.1 BykBeHHbIC BhIpakeHUS (BBIPaKEHUSI C TEPEMEHHBIMM )

55 Cremienb ¢ 1enbiM mokazatenaeM. CTeneHb ¢ palMOHAILHBIM TTOKa3aTelIeM.
. CaoiicTBa cTeneHn

2.3 MHorouJsieHbl

24 Anrebpandeckast 1poOb

”E ApudmeTnueckuii  KOpeHb  HaTypajlpbHOW  cTemeHu.  [leifictBus ¢
' apu(MeTH4ecKUMH KOPHSIMHU HATYpaJIbHOW CTENEHH

3 VYpaBHEHUS U HEPABEHCTBA

31 Lensie u apobHO-panmoHa bHble ypaBHEHHs. CHCTEMBI U COBOKYITHOCTH
' YpaBHEHU

32 Lensie u apoOHO-panMOHATbHBIE HEpaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPaBEHCTB

3.3 Pemenue TekcToBBIX 3a1a4

4 UucioBbie MOCIEI0BaTEIbHOCTH

4.1 ITocnenoBaTeNbHOCTH, CIIOCOOEI 3a1aHUs ITOCIEA0BATEILHOCTEH




Apudmernueckas U reomerpudeckas mnporpeccuu. Popmyna CIOKHBIX

4.2
MIPOLICHTOB
5 OyHKUNU
Oynkuus, cnocodbl 3amanus QyHkuumd. ['paduk  ¢dysknuu. OOnacth
orpeiereHns 1 MHOXKeCTBO 3HaueHu pyHkuuu. Hynu gynkmuu. [IpomexyTtku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIHH. MakCUMyMBI H
MUHUMYMbI (yHKIMU. Hanbomnbinee M HaumMeHbIIee 3HAUeHUE (YHKIHWU Ha
IPOMEXYTKE
6 KoopauHats! Ha IpsAMOM U IIJIOCKOCTH
6.1 Koopnunatnas npsimasi
6.2 JlexapTOBbI KOOPAMHATHI Ha MIIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypbl 1 UX CBONUCTBA
7.2 TpeyronbHUK
7.3 MHOroyroJibHUKN
7.4 OKpy>KHOCTb U KpYyT
7.5 W3mepeHne reoMeTpuuecKuX BEIUYUH
7.6 BekTopsl Ha m10cKOCTH
8 BepostHOCTh U cTaTHCTHKA
8.1 OmnwucarenpHas CTATUCTHKA
8.2 BeposiTHOCTB
8.3 Komb6unaropuka
8.4 MHoxecTBa
8.5 I'pacsr




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Maremaruka. Anrebpa: 7-i kiacc: 6a30BbI YpOBEHb: yu4eOHUK; 15-¢ n3nanue,
nepepadoranHoe MakaperueB FO.H., Munrok H.I'., Hemikos K. M. u nip.; mox
penakuueit TenskoBckoro C.A. AkimonepHoe 0611ecTBo «31aTenbcTBO
«IIpocsemenue»

* Maremaruka. AnreOpa: 8-i1 kiacc: 6a30BbIl YPOBEHb: yueOHUK; 16-¢ u3nanue,
nepepadoranHoe MakaperueB FO.H., Munrok H.I'., Hemmikos K.W. u nip.; ox
penakuueit TenskoBckoro C.A. AknmonepHoe 061ecTBo «31aTenbcTBO
«IIpocBemenne

* Maremaruka. Anredpa: 9-it kacc: 6a30BbIii YpOBEHb: yueOHUK; 15-¢ u3nanue,
nepepadoranHoe MakapsraeB FO.H., Munrok H.I'., Hemmkos K. M. u nip.; ox
penakuueit TenskoBckoro C.A. AkimoHnepHoe o61iecTBo «31arenbcTBO

«IIpocBenieHne»

METOIUYECKHUE MATEPUAJIBI JIJISI YYUTEJIS

- Annaktnueckue marepuanisl. 7, 8, 9 knaccsl. ABropsl: 3BaBud JI.W., Ky3Henosa
JL.B., CyBoposa C.b. (7 knacc); Koxos B.I., MaxkapsiueB FO.H., Munatok H.I'.
(8 xmacc); Makaperues FO.H., Munatok H.I'., Kpaitnesa JL.b. (9 knacc).

- Tematuueckue Tecthl. 7, 8, 9 knaccel. ABTopsbl: JyauunsH FO. I1., Kponrays

B.JL



- Ypoku anrebpsl. Kaura pis yaurens. 7,8,9 kimaccel. ABTopsl: XKoxos B.I.,
Kpaiinesa JI.b. (7, 9 knaccsi); XKoxos B.U., Kapramesa I'.JI. (8 kacc).

- Metoauueckue peKkoOMeHIaluM. 7 Kjacc : yued. mocodue 1y 001eoopa3oBar.
opranuzanuii / F0. M. Konsrun, M. B. Tkauépa, H. E. ®énoposa, M. I.

[[Tabynun. —2-¢ u3g. — M.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
1. https://resh.edu.ru/subject/16/ Poccuiickas 35ieKTpoHHas IIKOJIa

2. https://math-oge.sdamgia.ru/?ysclid=mew97r6uyx408372324






