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HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISETCS OJHUM U3 OMNOPHBIX KYpPCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHa 00ECIIEYMBAET U3YUCHUE IPYTUX JUCIUTUINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMaHHUTApHOTO IMKIOB, €€ OCBOEHHE HEOOXOAMMO IS
TIPOJOJKEHUST 00pa30BaHUs M B MIOBCETHEBHOW JXU3HU. Pa3BuTne y 00y4aromumxcs
HAyYHBIX TMPEACTABICHUN O TMPOUCXOKIACHUM M CYITHOCTH alTreOpandecKux
abcTpakimii, cnocode OTpaKeHUs MaTEMaTHYECKON HAyKOM SIBJICHUM U MPOIIECCOB
B TPUPOJI€ U OOIIECTBE, POJIM MATEMATHUYECKOTO MOCIUPOBAHUS B HAYYHOM
NO3HAHUU U B IPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHHUIO HAYYHOTO MHPOBO33PECHHS
¥ Ka4eCTB MBINIJICHUS, HEOOXOIUMBIX JIJIs aanTallid B COBPEMEHHOM ITU(POBOM
obmrectBe. M3ydenue anreOpbl oOecriedyuBaeT pa3BUTHE YMEHHUS HaOJIOJATh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TPEOyeT KPUTHYHOCTH MBIILICHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICHCTBHS W BBHIBOJFI,
dbopmynupoBath yTBepkaeHus. OcBoeHHe Kypca anreOpbl 00ecreynBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUsI O0YYalolUXCs: OHM HCHOJB3YIOT JIEyKTUBHBIE U
MHIYKTHUBHBIE PacCyKIeHUs, 0000IIeHNe U KOHKPETHU3alNio, abcTparupoBaHue u
anajorutro. OOyueHuwe  anreOpe  mpeanosaraeT  3HAYUTEIbHBIA  00BEM
CaMOCTOSITENTFHOW  JIEATEIBHOCTH OO0YYalONIMXCs, MOITOMY CaMOCTOSITEIbHOE
pelIeHue 3a7a4 ABJISETCS pealn3anuen JesTeIbHOCTHOTO MIPUHITUIA OO YUCHHS.

B crpykType mporpammbl y4eOHOTO Kypca «Anredpa» st OCHOBHOTO
o0rmiero oOpa3oBaHUs OCHOBHOE MECTO 3aHHMAIOT CO/AEPKATETbHO-METOANYECKHE
nuHuA: «Yucna U BBIYUCICHUSY, «ANTeOpandecKkue BEIpaKEHUSN», «YpaBHEHUS U
HepaBeHCTBay, «DyHkmuuy. Kaxmas w3 3THUX copep:KaTeIbHO-METOIUYECKUX
JMHUI pa3BUBAETCS HA MPOTSHKECHUU TPEX JIET U3yUCHUS Kypca, B3aUMOICHCTBYS C
IPYTUMH €r0 JMHUAMU. B Xome wu3ydeHus ydeOHOro Kypca OOYYaroIIuMCs
NPUXOAMUTCS JIOTUYECKU PacCy’KJIaTh, HUCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHbBIN
S3bIK. B CBSI3M ¢ 3THM B mporpamMmy y4eOHOro Kypca «Anredpa» BKIIOYCHBI
HEKOTOpPhIE OCHOBBI JIOTHMKH, TPEACTABICHHBIE BO BCEX OCHOBHBIX pa3ieiiax
MaTeMaTH4YECKOro 00pa3oBaHUsl U CIOCOOCTBYIOIINE OBJIAJCHUIO O0Y4arOIUMUCS
OCHOB  YHHMBEpCAJIBHOIO MareMmartuueckoro s3bika. ConepkaTelbHOW U
CTPYKTYPHOUM OCOOEHHOCTBIO ydeOHOTO Kypca «Anredpa» SBISETCS €ro
VUHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne muHMM «UuWcia W BBIYUCICHUS» CIYKUT OCHOBOW IS
JaNbHEHNIIIero U3y4yeHuss MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYarOIUXCS
JIOTUYECKOTO MBIITUICHHUS, (DOPMUPOBAHUIO YMEHHUSI TTOJIH30BATHCS AITOPUTMAMH, a
TaK)Ke MPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JIJISI TIOBCETHEBHOU
KU3HU. Pa3BUTHE MOHATUS O YHMCIIE Ha YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUs
CBSA3aHO C PAlMOHAIBHBIMH W UPPALUOHATBHBIMH YHUCIAMHU, (HOPMUPOBAHHEM



MPEJACTABICHUM O JEUCTBUTEIBHOM 4YHCJIE. 3aBEPIICHUE OCBOCHUS YHMCIOBOM
JIMHUHM OTHECEHO K CpelHeMy 0011eMy 00pa30BaHHUIO.

Coneprkanue qByX anreOpandecKux JIMHUNA — «AJreOpandecKue BhIPAKEHUS
U «YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (hOPMUPOBAHUIO Y OOYUYAIOIINXCS
MaTeMaTHYEeCKOro amnmapara, HEOOXOJMMOTro JUIsl pelieHus 3ajlad MaTeMaTHKH,
CMEXKHBIX TMPEIMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOT'O 001mIero oOpa3oBaHusi y4eOHBIM Marepuajg TPYNIUPYETCS BOKPYT
palMOHANIbHBIX BhIpOKEHUH. AnreOpa JeMOHCTPUPYET 3HAUCHUE MATEeMAaTHUKH Kak
SI3bIKa JUIS TIOCTPOEHUS MaTEeMaTHYEeCKUX MOJeled, OMUCaHHS IPOIECCOB H
SABJICHUM peanpHOro Mupa. B 3amaum oOydeHust anreOpe BXOIAT TaKxKe
JanbHEHIee pa3BUTHE aNTOPUTMUYECKOTO MBIINUICHUS, HEOOXOIUMOTo, B
YaCTHOCTH, JJIsI OCBOCHHMS Kypca HWH(GOPMATUKH, W OBJIaJICHUE HaBBIKAMU
JNENYKTUBHBIX paccyxjeHuid. [Ipeobpa3oBaHre CUMBOIBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUSI, CHOCOOHOCTEM K MaTEMaTUYECKOMY TBOPUECTRY.

Coneprxanre (pyHKIIMOHATBHO-TPa(QUUECKON JIMHAH HAIEICHO HA TIONyYCHHE
Oo0y4aromMMHCs 3HAHUN O (QYHKLIMSAX KAaK BaKHEHIIeH MaTeMaTHUYeCKOM MOJEIU
JUTSL OIIMCaHUSl ¥ UCCIIE0BAHUS PA3HOOOPA3HBIX MPOIIECCOB U SIBJIEHUN B MPUPOJIE
u obmectBe. M3yueHue marepuana CIOCOOCTBYET Pa3BUTHIO Y OOYYarOIIUXCS
YMEHHUS UCIOJIb30BaTh PA3JIMYHbIE BHIPA3UTEIIbHBIE CPEACTBA SI3bIKA MATEMATUKU —
CJIOBECHBIE, CHMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJIaad B (QopmupoBaHue
NPEe/ICTaBIIEHUN O POJIM MATEMATUKHU B PA3BUTHH LIMBUIIM3AIUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 kiaccax wu3ydaercs Y4YeOHbBIH Kypc
«Anredpa», KOTOpPHIA BKIIOYAET CJEAYIOIINE OCHOBHBIE pPa3JieNbl COACPIKAHMUS:
«Yucna u BBIUHCICHUS», «ANreOpanyeckue BBIPAKCHUS», «YpaBHEHUS U
HEpaBEHCTBa», «DYHKIIUN.

Ha usyuenune yuebnoro kypca «Anredbpa» orBoautcs 306 gacoB: B 7 Kiacce
— 102 ygaca (3 ygaca B Hemento), B 8 kiacce — 102 ygaca (3 yaca B Hepeno), B 9
kiacce — 102 yaca (3 gaca B HefIeINIO).



COILEPKAHUE OBYYEHUA
7 KIIACC

Yucsa 1 BBIYMCICHUSA

JlpoOr OOBIKHOBEHHBIE W JIECSITUYHBIC, TIEPEXOJ] OT OJHOM (POPMBI 3aMUCH
npobeit k apyroi. IloHATHe palMoOHAJbHOTO YHCJA, 3aluCh, CpPaBHEHUE,
yIOPSJOYMBAHUE PAIMOHAIBHBIX  4uCeNn. ApudMernueckue JCHCTBUS C
palMoHaIbLHBIMM YuciaMu. PenieHne 3a7ay U3 peaibHOM MPAKTUKKA HA YacTH, HA
JIPOOH.

CreneHb C HaTypaJlbHBIM T[OKa3aTeleM: OIpeaelieHne, Mnpeodpa3oBaHue
BBIPOKCHUN HA OCHOBE OTPEICIICHUS, 3aITUCh OONbIUX Yucenl. [IporeHTsl, 3anuch
MPOILICHTOB B BUJE APOOU U JpoOU B BUJIC MPOIEHTOB. TpyU OCHOBHBIC 3a7a4uM Ha
MPOLIEHTHI, PEHICHUE 3a7a4 U3 PEaIbHON IPAKTUKHU.

[IpumeHeHne TPU3HAKOB  JIEIMMOCTH, PA3JIOKEHHE Ha  MHOXKUTEIHN
HaTypaJIbHbBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4Yucjle TpsMas ©  oOpaTHas
IPOMOPLUHUOHATBHOCTH.

AnreOpanyeckue BbIpPasKeHUSs

IlepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C IIEPEMEHHOM. JlomycTuMBbIe
3HAYEHUs NepeMeHHbIX. [IpeacTaBieHne 3aBUCUMOCTH MEXAY BEIMYMHAMU B BUJIE
dbopmyinbl. Beraucnenus mo gpopmynam. [IpeodpasoBanue OYKBEHHBIX BBIPAKEHHI,
TOXXKJIGCTBEHHO paBHBIE BBIPAKEHMS, TMpaBWIa MpPeoOpa3oBaHUS CyMM U
IPOU3BEICHU N, TPaBUJIa PACKPBITUS CKOOOK U MPUBEICHUS MOJOOHBIX ClIaraeMbIX.

CBoIiCTBa CTENEHU C HATYPAJIBHBIM MOKA3aTEIEM.

OnHowiensl U MHOrowieHbl. CreneHb MHOrousieHa. Clo0KeHue, BBIYMTAHUE,
YMHOXXE€HUE MHOrOwIeHOB. DOopMyinbl COKpAIEHHONO YMHOXEHHS: KBaJpar
CyMMbl M KBajpar paszHocth. Dopmysia pa3HOCTH KBaJparToB. PasznoxeHue
MHOT'OYJIEHOB Ha MHOKUTEJIH.

YpaBHeHHUs] U HEPABEHCTBA

VYpaBHeHHEe, KOpEHb YpaBHEHUS, MpaBuUjiia MPeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPABHEHUU.

JluHelHOEe ypaBHEHUE C OJHOM IMEPEMEHHOW, YHWCIO KOPHEH JIMHEWHOTO
YpaBHEHHUSI, pEUICHHUE JIMHEWHBIX ypaBHEHUU. CocTaBiI€HUE YpPABHEHHU MO
YCJIOBHIO 3a7jauu. PellieHne TeKCTOBBIX 3a/1a4 € MOMOIIBK YPaBHEHHM.

JIuneliHOe ypaBHEHHE C JBYMsI MepeMeHHbIMU U ero rpaduk. Cucrema AByX
JMHEWHBIX YpaBHEHU C JAByMsI NEPEMEHHbIMU. PelleHue cucrteM ypaBHEHUM
CIIocOOOM TOACTaHOBKHU. [IpwMepbl perieHusi TEKCTOBBIX 3a/ad C IOMOIIBIO
CUCTEM YpaBHEHUM.

DOyHKIUU



Koopnunara Touku Ha npsimoil. YucnoBbie mpoMexyTku. Paccrosinue Mexy
JIBYMSI TOUKaMH KOOPAMHATHOM MPSMOH.

[IpssmoyronbHasi cuctema koopauHat, ocu OX u Oy. AGcuucca U opJuHaTa
TOYKHM Ha KOOPJAMHATHOM 1uiockocTu. [IpumMepsl rpadukoB, 3agaHHbIX (HOpMyIaMu.
Urenne rpadukoB peanbHbiX 3aBucumoctei. [lonstue ¢ynkuun. I'paduk
¢dbynkiuu. CoiictBa pynkumii. Jluneninas gyukius, e€ rpaduk. ['padux GyHkmm
y = |X|. I'padmueckoe pemieHne JIMHEHHBIX ypaBHEHUH W CHCTEM JIMHEWHBIX
YPaBHEHH.

8 KUIIACC

Yuca 1 BBIYMCTICHUSA

KBagparubeiii kopeHb u3 uucna. [loHsTHe 00 uUppalUOHATBLHOM YHCIIE.
JlecsaTuanble TPUOTMHKEHUS UPPAITMOHABHBIX yrcen. CBolicTBa apuMETHIECKUX
KBaJpaTHBIX KOPHEW U UX MPUMEHEHUE K MPEe0oOpa30BaHUIO YUCIOBBIX BhIPAXKEHUN
Y BBIYUCIIEHUSM. [[eliCTBUTEIbHBIE YUCIIA.

Crenens ¢ 1enpIM NTOKa3aTeneM U e€ ceorictBa. CTaHmaapTHAs 3aMKCh YUCIA.

AnredOpanvecKkue BbIPaKeHUSA

KBampaTHpiii  TpE€xwieH, pa3loKEHHE KBAJPAaTHOIO TpPEXWIEHA HA
MHOKHTEIIH.

AnreOpandeckass apoOb. (OCHOBHOE CBOMCTBO aire0pandeckor apolwu.
CrnoxxeHne, BBIYHTAHWE, YMHOXXCHHE, JICIICHHE anreOpandeckux JapoOei.
PanmonanbHbie BhIpaXKeHUS U UX ITpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBagpatnoe ypaBHeHue, Gopmyna KOpHEW KBaJapaTHOTO ypaBHEHHUS.
Teopema Buera. Penienue ypaBHEeHU, CBOASAIINXCS K JIMHEMHBIM W KBaJPATHBIM.
[Ipocreiiine ApoOHO-paMOHAIbHBIE YPAaBHEHUS.

I'paduueckas muTepnperanys ypaBHEHUM ¢ ABYMsI IEPEMEHHBIMU M CHUCTEM
JVHEWHBIX YPAaBHEHUM C JByMs NEpEeMEHHbIMU. [IpuMepbl pelieHuss cucrem
HEJIMHEHWHBIX YPABHEHUHN C IBYMsI IEPEMEHHBIMU.

Peliienne TEKCTOBBIX 3a/1a4 alNreOpandyecKuM CIocoOoM.

HucnoBble HEpABEHCTBA U MX CBOMCTBA. HepaBeHCTBO ¢ OTHOM NEPEMEHHOM.
PaBHOCWIBHOCTP HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OHAHOM IEPEMEHHOM.
Cucrembl JIMHENHBIX HEPABEHCTB C OJHOM ITEPEMEHHOM.

DOyHKIUU

[Tonsitue Qynknuu. OOMacTh OINpeAeNeHruss W MHOXECTBO 3HAYCHHI
dbynkimn. CriocoObI 3a1anust yHKITHA.

I'padpux ¢dynkuun. YUrenune coilcTB (yHKuuu no €€ rpaduky. IIpumepsr
rpa@uKoB (QYHKIHA, OTPAXKAIOIIUX PeAIbHBIE TIPOLIECCHI.



OyHKIMKM, OINUCHIBAIONINE TIPAMYIO M OOpaTHYI MPONOPIHMOHAIBHBIC
3aBHCHMOCTH, HX rpaduki. OyHkumn Y = X2, y = X3, y = VX, y=|x|. Tpaduaeckoe
pEllIEHUE YPAaBHEHUM U CUCTEM YPABHECHUN.

9 KJIACC

Yuciia 1 BHIYUCTICHUA

PannonanbHble yuclia, uppalvoHaIbHbIE YHUCIAa, KOHEYHbIE U OECKOHEUYHbIE
JecsITUYHbIE 1poOu. MHOXKECTBO JEHCTBUTENBHBIX YUCEI, IEUCTBUTENIbHbIE YUCIIa
KaKk OECKOHEYHbIE [eCATUYHbIE IpoOH. B3auMMHO OFHO3HAYHOE COOTBETCTBHE
MEXIy MHOKECTBOM JEUCTBUTENBHBIX YACET U KOOPAUHATHOMN NPSIMOM.

CpaBHeHUE [JIEWCTBUTENBHBIX YHCEN, apuUPMETHYeCKue JEHUCTBUA C
JNENCTBUTEIILHBIMU YUCIIAMMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEro MHpA, UIMTEIBHOCTh IPOLIECCOB B
OKPY’KarOIIEM MHpE.

[TpnOnmxE€HHOE 3HaUEHUE BETMYMHBI, TOYHOCTh NMpUOIMKeHusa. OKpyrieHue
yucen. [Ipuknaka u orieHKa pe3yJbTaToOB BEIYUCICHUM.

YpaBHeHus] 1 HEPABEHCTBA

JIuneitnoe ypaBHeHue. Penienne ypaBHEHUH, CBOIAILIMXCS K JIMHEUHBIM.

KBagpaTHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOASIIMXCS K KBaJApPAaTHBIM.
bukBanpatHoe ypaBHeHue. [IpumMepsl pelieHus ypaBHEHUN TPETbEW W 4ETBEPTOU
CTEIIEHEW Pa3JIOKEHUEM Ha MHOXKHUTEIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHM. PerieHue TEKCTOBBIX 3aaad
anredpanyecKuM METOIOM.

VYpaBHeHue ¢ ABYMs MEpPEeMEHHBIMU U ero rpaduk. Pemienue cucrem aByX
JIMHEWHBIX YPaBHEHUH C IByMs IEPEMEHHBIMU. PelieHne cucTeM JByX ypaBHEHUH,
OJIHO W3 KOTOpPBIX JMHEHHOe, a Jpyroe — BTOpoil cTeneHu. ['paduueckas
UHTEpIIPETALAs CUCTEMBI YPABHEHUN C IBYMs [ICPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 aNreOpandyeckuM CriocoOOM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienre nMHENHBIX HEPABEHCTB C OJHOM NEepeMeHHOM. Pemienue cucrem
JIMHEHHBIX HEPAaBEHCTB C OJHOW IniepeMeHHOU. KBaapaTHble HEpaBEHCTBA.
I'padmyeckass uHTEpHpeTalyss HEPAaBEHCTB M CHCTEM HEPAaBEHCTB C JBYMS
IIEPEMEHHBIMH.

DOyHKIUU

KBanpatnunas ¢yskuus, e€ rpaguxk u coiicrBa. IlapaGona, koopauHaThI
BEPIIUHBI TapadO0IIbl, 0Ch CAHMMETPUH MapaOOJIbI.

Ipaduxn byskmmit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| i ux
CBONCTBA.

Yucii0BbIC OCIEA0BATEIHHOCTH M MPOrPEeCCUH



[IoHATHE 4YHCIIOBOM MOCIENOBATEIBHOCTH. 3aJaHUE MOCIEI0BATEIBHOCTH
peKyppeHTHO# dhopmyIioi u popMyJIoit N-ro yjeHa.

Apudmernueckass u reomerpuyeckas nporpeccur. dopmynsl N-ro uieHa
apu(PpMETHYECKON 1 T€OMETPUUECKON MPOrPECCUil, CYMMBI IEPBBIX N YJIEHOB.

N300paxxeHne 4wiIeHOB apu(PMETUUYECKON M T'€OMETPUYECKON Mporpeccuit
TOYKAMH HAa KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIN M 3KCIOHEHUIHAIbHBIM POCT.
CloXHbI€ TIPOLICHTBHI.



IVIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHSA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MPOrpamMMbl y4eOHOro Kypca
«Anredpay» XapaKTepu3yrTCs:

1) maTpuoTnyeckoe BOCIUTAHUE:

IPOSBIICHUEM MHTEpeca K MPOLUIOMY M  HACTOSIIEMY POCCHICKOM
MaTEMaTUKH, LEHHOCTHBIM OTHOUIEHWEM K  JIOCTH)KEHHMSIM  POCCUHCKHX
MAaTE€MATUKOB M POCCUMCKOW MAaTEMaTUYECKOW IIKOJbI, K HCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUM B IPYTUX HayKaxX W MPUKIAJHBIX cepax;

2) rpaxIaHCKoOe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3aliy ero
OpaB, MPEJACTAaBIECHUEM O MaTEeMAaTHYECKUX OCHOBaX (PYHKUMOHUPOBAHMS
Pa3IMYHBIX CTPYKTYp, SIBJIEHUH, MPOLEAYp IPakJIaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, ONPOCHI), TOTOBHOCTBIO K 00CYKJIEHUIO 3TUYECKUX MPOOJIeM, CBI3aHHbBIX
C NPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KEHHII HAayKH, OCO3HAHMEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX NPUHIMUIIOB B IEATEIBHOCTH YUYEHOTO;

3) TpyaoBOE BOCIMTAHHUE:

YCTAHOBKOM Ha AaKTHBHOE Y4YacTHE€ B PpELICHUM MPAKTUYECKUX 3adad
MaTEMaTUYECKON HANpPaBJIEHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTHYECKOIrO
o0pa30oBaHUs Ha MPOTSXKEHHHM BCEH KM3HM Il yCHEMHOM NpodeccHOHaIbHOM
NESITENbHOCTH M Pa3BUTHUEM HEOOXOAUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
HOCTPOEHUEM MHAMBUYAIbHON TPaeKTOPUM 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX OTPEOHOCTEIH;

4) 3cTeTMYeCKOE BOCTIMTAHME:

CIOCOOHOCTBKO K OMOLMOHAJIBHOMY M  AICTETUYECKOMY BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJlad, pEIICHUH, PacCyKIEHUH, YMEHHUIO BUIETbH
MaTEMAaTHYECKNE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTalMell B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
OpeaCcCTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJIbI U
o0miecTBa, MOHUMAaHUEM MaTEMaTHUYECKONM HayKu Kak cdepbl ueroBeYecKoi
NEATEIbHOCTH, JTANoB €€ pa3BUTHUS M 3HAYUMOCTH I Pa3BUTHSA LIMBUJIM3ALMY,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTH4YeCKOM KYJIbTYpOH KakK CpEACTBOM
NO3HAHUS MHpA, OBJIAJEHUEM MPOCTEUINMMU HABBIKAMHU MCCIIE0BATEIbCKON
NEATEIbHOCTH;



6) ¢usumyeckoe BocnuTanue, GopMHpPOBaAHHME KYJbTYPbl 310POBbS H
IMOLUMOHAJIBHOIO 0JIArONOJIY YU

FOTOBHOCTBIO MPUMEHATH MAaTEMAaTHUYECKHUE 3HAHWUS B HHTEpPEcax CBOETO
37I0POBbS, BEAEHUS  3J0POBOro  00pa3a KU3HU  (3I0pOBOE  MHTAHUE,
cOalaHCUPOBAHHBIM pPEXUM 3aHATUM M OTIbIXa, peryispHas ¢usndeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pedJIeKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TAKOr'o JKE MpaBa JPYroro 4eIOBEKa,

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHMEHTAIIMEN HA MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUM ISl pEelIeHUs 3aaad
B 00JIACTM COXPaHHOCTH OKPYKAIOIIEH Cpebl, IUIAHUPOBAHUS IIOCTYIIKOB U
OIICHKH WX BO3MOXHBIX MOCJIEICTBUN JJI1 OKPYXKAIOWIEH CPEIbl, OCO3HAHUEM
J100aJIbHOTO XapakTepa SKOJOTMYECKHUX MPOOJIeM U MyTEeH UX pelieHus;

8) ajanTanusa K U3MEHAIIMMCS YCJIOBHAM COLUMAJILHOM M NMPUPOTHOM
cpenbl:

FOTOBHOCTBIO K JICMCTBUSIM B YCIIOBUSIX HEONPEACIEHHOCTH, ITOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUYECKYIO AEATEIbHOCTh, B TOM YHCIIE
YMEHUE YYUTHCS Yy JPYTUX JIOJICH, MpUOOpeTaTh B COBMECTHOM AESATEIbLHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIIETCHIIMU U3 OIbITA JIPYTHX;

HEOOXOAUMOCThI0O B (OPMUPOBAHMM HOBBIX 3HAaHHWM, B TOM YHCIIE
dbopmyIUpoBaTh UEH, MOHATHS, TUIIOTE3bl 00 00BEKTAX U SBJICHUSIX, B TOM YHUCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JeMUIIMTBI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIMIO, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOUIUUA KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMbIC peIIeHus U JeHCTBUS, (OpPMYJIUpPOBATh U OIEHUBATh PHUCKU U
MOCJICICTBUSA, (POPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUueOHbIE 1eliCTBUSA

ba3oBble jjornueckue AefcTBU:

e BBIABIIATH U XapaKTEPU30BATh CYIICCTBEHHBIC NMPU3HAKA MaTEMaTUICCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXIy IMOHATHIMH, (OPMYIUPOBATH
ONIpECIICHUS]  TOHSATUW, YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
Kiaccu(UKaIy, OCHOBAaHUA s OOOOIICHWS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3a;

e BOCIpUHUMATh, (QOPMYIUPOBaTH U  TPeoOpPa30OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIWHWYHBIC, YACTHBIE W OOIIHE,
YCIIOBHEIE;



BBISIBJISITh ~ MaT€MaTUYeCKHE€  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
OpOTUBOpEUMsl B (pakTax, AAHHBIX, HAONIOACHUSAX U YTBEPKICHUSX,
npegiaraTb  KpUTEpUM  JUISL  BBISIBICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYHNIA;

JIeNaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JCTYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIIOUEHUH 10 aHAJIOTUH;
pa30upaTh J10Ka3aTelbCTBa MaTEMAaTHUECKUX YTBEP)KIEHUH (IpsMbIe U OT
IPOTHUBHOI0), MPOBOJUTH CaAMOCTOATENBHO HECJOXKHBIE J0Ka3aTelbCTBa
MaTeMaTHU4ecKuX (HaKkToB, BBICTPAMBATh AapPTyMEHTAIMIO, TPUBOINUTH
IpUMEpPBI U KOHTPIIPUMEPBL, 00OCHOBBIBATH COOCTBEHHBIE PACCYKIICHUS;
BBIOMpPATh CIOCO0 pelieHusl y4yeOHOW 3amadu (CpaBHUBATH HECKOIBKO
BApUAHTOB peEUIeHUs, BbIOMpaTh HauOoNee MNOAXOASUIMNA ¢ Yy4ETOM
CaMOCTOSITEIIbHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBble ucciiegoBarejbcKye 1eMCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIIEI0BATENbCKUA WHCTPYMEHT IO3HAHMS,
(GbopMyIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTUBOPEUYUE, MpOOIEMY,
CaMOCTOSITEJIbHO YCTaHaBIIMBATh MCKOMOE U JaHHoOe, (opMupoBaTh
TUIOTE3Y, apTYMEHTUPOBATH CBOO MO3ULUIO, MHEHHUE;

IPOBOJUTH [0 CaMOCTOSITENIbHO COCTABJICHHOMY IUIaHY HECJIOMXHBIM
HKCIIEPUMEHT,  HEOOJIbIIOE  HMCCJIENOBAHME  TIO  YCTAHOBJIECHUIO
O0COOEHHOCTEM MaTEeMaTUYECKOro OO0BEKTa, 3aBHUCHUMOCTEH OOBEKTOB
MEXTy cOOOM;

CaMOCTOSITENBHO (POPMYITHUPOBATH 0OOOIIEHHS U BBIBOJIBI IO pE3yJibTaTam
MPOBENEHHOIO HAOJIOJEHUS, UCCIEIOBAHMS, OLIEHUBATH JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIICHHIA;

IIPOrHO3UPOBATh BO3MOKHOE Ppa3BUTHE INPOLECCA, a TAKXKE BbIABUTATh
IPEATONIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ nagopmanueii:

BBISIBIISITh HEJOCTATOYHOCTh M H30BITOYHOCTH HH(OpMauu, JTaHHBIX,
HEOOXOJUMBIX JJIsI PELICHUS 33]1a4u;

BBIOMpaTh, aHAJIU3UPOBATH, CHUCTEMATU3UPOBATh U HWHTEPIPETUPOBATH
uH(GOpPMAIUIO Pa3TUYHBIX BUAOB U (POPM MPEICTABICHHUS;

BBIOMpaTh (GopMy TMpeAcTaBiIeHUs HWHDOpMAMM U WIUIIOCTPUPOBATH
peraeMpie 3a7addl CXeMaMH, JuarpaMMaMid, HWHOW Tpadukoit u ux
KOMOWHAILIUSIMU;

OLICHUBaTh HAaAEKHOCTh WHGOPMAIMM MO KPUTEPHUSIM, MPEITI0KEHHBIM
y4uTENIEeM WIH CPOPMYIHPOBAHHBIM CAMOCTOSTEIBHO.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eiCTBUS:



BOCIIPHHUMATh ¥ (POPMYJIHPOBATH CYXJICHHUS B COOTBETCTBHU C
YCIIOBUSIMH U LIEJIIMH OOIIIEHMSI, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOYKY 3pEHHS B YCTHBIX M NMHUCHbMEHHBIX TEKCTaxX, /1aBaTh IMOSICHEHUS IO
XOJTy peIeHus 3a/1a9i, KOMMEHTUPOBATH IMOTYyYEHHBIN pe3ysIbTaT;

B X0JI¢ 00CYXKIEHUS 3a/1aBaTh BOIPOCHKI TI0 CYIIECTBY 00CYKIaeMO TEMBI,
poOJIeMbl, perraeMoi 3a1a4u, BEICKa3bIBaTh UJCH, HAIICIICHHBIE HA TIOUCK
pEIICHHsI, COIMOCTABIATh CBOM CYXKIEHUS C CYXICHUAMH JIPYTUX
YYaCTHUKOB JMAJIOTa, OOHAPYXXWUBATh Pa3IMuUe W CXOJICTBO IO3UIIHHA, B
KOpPpEKTHOM popMe hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PaKCHNS,
NPENCTaBIATh  PE3yJAbTaThl  pPEIIeHHs  3a7a4d,  IKCIEPUMEHTAa,
UCCJICNOBAaHUS,  TPOEKTa,  CaMOCTOATENBLHO  BBIOMpAaTh  (opmar
BBICTYIIICHUS C YUIETOM 3aJ1a4 MPE3CHTAIMN U OCOOCHHOCTEH ayIMTOPHH,
NOHMMaTh W HUCIOJNb30BaTh  MpEUMyIllecTBa  KOMaHIHOM U
WHAMBUIYaIbHOW paOOThl MpHU pEHIeHUH YYEeOHBIX MaTeMaTHUYEeCKUX
3a1ad4;

MPUHUMATH 1eJIb COBMECTHON JEATENHHOCTH, TJIAHUPOBATh OPTaHU3AIUIO
COBMECTHOM paboThl, pacmpenenstb BUAbl padOT, OrOBapUBaTHCH,
o0CyXIaTh MPOLIECC U pe3yJbTaT pabOThl, 0000IIaTh MHECHUS HECKOJIBKHUX
JIIO/ICH;

y4yacTBOBaTh B TIPyNHoBBIX (opmax paboTel (0OCyxIeHUsd, O0OMEH
MHEHUSIMH, MO3TOBbIE€ INTYPMbI W JIPyTU€), BBIMOJHATH CBOIO YacThb
paboThl M KOOPAUHUPOBATH CBOM JICUCTBUS C APYTHUMH WiICHAMU KOMAHIbI,
OIICHUBATh KA4e€CTBO CBOETO BKJIAaJa B OOIIMIA TPOAYKT MO KPUTEPHSIM,
c(hOpMYITMPOBAHHBIM yYaCTHUKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE J1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO COCTaBJIAThH IUIaH, aJICOPUTM PEUICHUs 3aAadd (WiIu ero
4acTh), BBIOUpATh CIOCOO PEHICHHS C Y4E€TOM HMMEIOIIMNXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAaTb W KOPPEKTHUPOBATH
BapUAHTHI PEIICHUH C YIETOM HOBOM MHGOPMAITHH.

CﬂMOKOHTpOJIb, AMOIHUOHAJIbHBIN HHTE/JIEKT:

BJIAJE€Th CHOCOOAMM  CaMOINpPOBEPKH, CAMOKOHTpOJS Ipolecca U
pe3yiibTara peleHnss MaTeMaTU4eCKOM 3a1a4u;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTb IIPU PELICHUHU
3a1a4d, BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSATENbCTB, HAWJCHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEN;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA ACATEIBHOCTU IIOCTABIECHHOU LIEIU
U YCIIOBUSIM, OOBACHATH MPUYNHBI TOCTHXKEHUS WU HEJOCTHXKEHUS LIEIH,
HaXOJUTh OIIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.



HNPEIMETHBIE PE3YJIBTATDI

K xoHmy oOyuenus B 7 kJacce OOYYarOIIMIICS TOMYYHUT CIEAYIOIINE
peIMETHbIE PE3yJIbTAThI:

Yucaa v BbIYMCICHUS

BrimonasTh, coderas YCTHbIE M THChbMEHHBIE NPUEMBI, apudmerndeckue
JEUCTBHS C pallMOHAIBHBIMU YUCIIAMHU.

Haxonute 3Ha4YeHWs YHUCIIOBBIX BBIPAKEHUM, MPUMEHATh Pa3HOOOpa3HbIE
CIOCOOBI ¥ MPUEMBI BBIYUCIICHUS 3HAYCHUH JPOOHBIX BBIPAKEHUU, COIEPKAITUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOHU.

[lepexomuTh OoT onHOM (HOPMBI 3amUCH 4Yucend K ApyroM (mpeoOpa3oBbIBATH
JECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B [I€CATUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JECATUYHYIO IPOOD).

CpaBHUBATH U YNOPSIOYUBATH PAIMOHAIIbHBIC YUCIIA.

OKpyradars yucna.

BhITIONHATS TPUKUAKY U OLEHKY pe3ysIbTaTa BHIYMCIICHUMN, OIEHKY 3HAYCHHI
YUCJIOBBIX BbIpaXK€HUI. BBIMOMHATH AEHCTBUS CO CTENEHSMU C HATypajJbHBIMU
MOKa3aTeIISIMH.

[IpuMeHsT,  NpU3HAKK  JACIMMOCTH,  Pa3JIO)KEHUE Ha  MHOXHUTEIH
HATypAJIbHBIX YUCET.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIE 33J]a4M, CBSI3aHHBIE C OTHOIIEHUEM
BEJIMYUH, MPONOPLUHUOHAIBHOCTBIO BEJIIMYMH, MPOIEHTAMH, HHTEPIPETUPOBATH
pe3yabTaThl pelIeHusl 3a7a4 ¢ y4€TOM OTrpaHUYCHUM, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpUBaEMbIX 0ObEKTOB.

AuredpanvecKkue BbIPaKeHUsI

Hcnonp3oBaTh airedOpandeckyt0 TEPMUHOJIOTUIO U CUMBOJIUKY, MPUMEHATH
e€ B Ipoliecce OCBOCHHS yueOHOro MaTepurarna.

Haxonute 3HaueHusi OyKBEHHBIX BBIPAKCHHUM TPH 3aJaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

Breimonuate  npeoOpa3oBaHus — IIEJIOTO  BBIpaKEHHUS B MHOTOWICH
PUBEICHUEM MOJJOOHBIX CIIaraeMbIX, PACKPHITHUEM CKOOOK.

BbINOAHAT yMHOXKEHHE OJIHOWIEHA HAa MHOIOYJIEH M MHOrOWieHa Ha
MHOT'OUJIEH, TPUMEHATH (POPMYJIbI KBaJpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcCymiecTBIATh PA3I0KEHUE MHOTOWICHOB HA MHOXUTEIU C TOMOIIbIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOXMUTENS, TPYNIUPOBKH  CIAraeMblX,
npuMeHeHUsT GOPMYI COKPAIEHHOTO YMHOKEHUS.

[IpumensTh npeoOpa3oBaHUs MHOTOWICHOB JIsl PEIIEHUs Pa3IuYHBIX 3a/1a4
U3 MaTEMaTUKH, CMEXKHBIX MPEIMETOB, U3 pPeaTbHON MPAKTHUKHU.

Hcnonb3oBaTh CBOMCTBA CTENEHEM C HATYPAJIbHBIMU IIOKA3aTEISIMM IS
peoOpa3oBaHUs BEIPAKCHHIM.



YpaBHeHus 1 HEpaBeHCTBA

Pemiaty nMHEHBIE ypaBHEHUS C OAHOM NEPEMEHHOW, NMPUMEHSS IpaBUIIa
IIepeXo/ia OT UCXOJHOTO YPaBHEHHUsS K pPaBHOCHIBHOMY eMy. [IpoBepsTs, sABisercs
JIM YHACITIO KOPHEM YpaBHEHHUS.

[IpumensTh rpaduyeckre METObl IPU PELICHUU JIMHEWHBIX YPABHEHUHN U UX
CUCTEM.

[lonGupate mnpuMepbl Map 4YHUCEN, SBISIOMIUXCS pPEIIEHUEM JUHEHHOro
YpaBHEHUS C IBYMs IEPEMEHHBIMU.

Ctpoutrh B KOOPAMHATHOW IUIOCKOCTH TpauK JMHEWHOrO YpaBHEHHUS C
IBYMsI TNEPEMEHHBIMH, MOJb3YSACh TpaUKOM, NPUBOJUTH MPUMEPHI PELICHUs
ypaBHEHUS.

PemaTe cucteMbl JBYX JIMHEHMHBIX YpPaBHEHUI C IBYMs IEPEMEHHBIMU, B TOM
quciie rpaguuecku.

CocraBnsaTe W pemarh JMHEHHOE YpPaBHEHHE WM CUCTEMY JIMHEHHBIX
YpPaBHEHUII 1O YCJIOBHIO 3a/ayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M MTOJTYyYECHHBIA PE3yJIbTaT.

DOyHKIUU

N300pakaTh Ha KOOPJIMHATHOMW MPSIMOI TOUKH, COOTBETCTBYIOIIHE 33/ IaHHBIM
KOOpJMHATaM, J1y4H, OTPE3KH, HHTEPBAJIbI, 3aIUCHIBATh YMCIOBbIE TPOMEKYTKHU Ha
anreOpanyecKkoM si3bIKe.

OTMeuaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33/IaHHBIM KOOpPIAWHATAM,
cTpouTh Tpaduku THHEHHBIX GyHKIMNA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh C MOMOIIBKO (YHKIHUA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTb, BpPEMS, PACCTOSHHUE, II€HA, KOJIHMYECTBO, CTOMUMOCT,
IPOU3BOAUTEIBLHOCTD, BpeMsi, 00bEM padOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[Tonnmate rpaduueckuii coco0 MpEACTaBICHUS U aHajdu3a WH(OPMAIUH,
U3BJIEKaTh U UHTEPIPETUPOBATH MH(GOPMALINIO U3 TPAPUKOB peaabHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xonHmy oOyuenus B 8 kJjacce OOy4arOUIUMHCSA TONMYYUT CIEAYIONINE
IpeIMETHbIE PE3YyJIbTaThI:

Yuciaa 1 BBIYMCICHUS

Hcnonp30BaTh HayajabHbIE MPEACTABICHHUS O MHOMKECTBE IEHCTBUTEIBHBIX
YHCeN NIl CPAaBHEHUS, OKPYIJICHUS U BBIUMCICHUN, N300pakaTh AEUCTBUTEIbHBIC
Yyyucia TOYKaMU Ha KOOPAUHATHOU MPSMOMU.

[IpumensaTe noHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHH, HCIOJIb3Yysd MpPH HEOOXOIUMOCTU KaJbKYNSITOP, BBIIOJIHSATH
npeoOpa3oBaHUsl BBIPAKEHUM, COJEpKallUMX KBaJpaTHbIE KOPHHU, HCIOIb3Ys
CBOWCTBA KOPHEMN.



Hcnonp3oBaTh 3anucy OOJIBIIMX U MAJIBIX YHMCENI C MOMOIIBIO JECATUYHBIX
npoOeii u creneneit yucia 10.

AuredpanvecKkue BbIPaKeHUs!

[IpuMeHsAT, TMOHSTHE CTENEHU C IeJbIM  IOKa3aTelIeM, BBIMOIHATD
npeoOpa3oBaHus BRIPAKECHUH, COJIEPKAITUX CTEMEHU C LIETbIM MTOKa3aTeIeM.

BhITIONHATE TOXIECTBEHHBIE MPE0OpPa30BAHUS PAIMOHATIBHBIX BBIPAXKEHUHN
Ha OCHOBE IPaBWJI ICUCTBUI HaJl MHOTOWICHAMH U aJIreOpandecKuMM IPOOSIMH.

PacknanpiBaTh KBaipaTHBIN TPEXUIEH HA MHOKUTEIH.

[IpumensaTH peoOpa3oBaHUs BRIPAKCHUM ISl PEIICHUS Pa3IMYHbIX 3a7a4 U3
MaTEMATHKH, CMEXKHBIX TPEAMETOB, U3 PEAIbHOW MPAKTUKH.

YpaBHeHHs] 1 HEPABEHCTBA

Pemiate nuHEHBbIE, KBaJpaTHbIE YpaBHEHUS U PallUOHAJIbHBIC YpaBHEHMS,
CBOZSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUI C IByMsI IEPEMEHHBIMH.

[IpoBOAUTH MpoCTENINE UCCIEIOBAHUS YPABHEHUN M CUCTEM ypaBHEHUH, B
TOM YHUCJIE C IPUMEHEHUEM TpadUueCcKuX MpeCTaBlIeHn (YCTaHABIIMBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUM PEMICHHUS, €CIIM MUMEET, TO CKOIbKO, U
nmpouee).

[TepexoauTh OT clOBECHON (OPMYITHPOBKHU 3a7adul K €€ anreOpamveckoit
MOJEIM C TIOMOUIBK0 COCTAaBJICHUS YPAaBHEHHS WA CUCTEMBl YPaBHEHUI,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBIN pe3ybTarT.

[IprMeHATh CBOWMCTBA YMCIIOBBIX HEPABEHCTB I CPAaBHEHUS, OILICHKH,
pelaTh JIMHEWHBIE HEPAaBEHCTBA C OJHOW NEPEMEHHOM W HMX CHUCTEMBI, JaBaTh
rpadMyecKy0 WUTIOCTPALIMI0 MHOXKECTBA pPEIIEHUM HEPaBEHCTBA, CUCTEMBbI
HEpPABEHCTB.

DOyHKIUU

[TornmaTe ¥ KCMONB30BaTh (DYHKITMOHAIBHBIE TIOHSATHUS U S3BIK (TEPMHHBI,
CUMBOJIMYECKUE 00O03HAYCHMsI), ONMPEACSISITh 3HAUCHHE (YHKIHMHA TIO0 3HAYCHUIO
aprymeHTa, orpeienaTh CBOMCTBA PYHKIUU 1O €€ rpaduKy.

Crtpoutsb rpaduku 3eMeHTapHbIX (YHKINA BUIA:

y = kiX, y = X2, y = x3,y = [X|, Y = VX, OIHCBIBaTh CBOWCTBA YHCIOBON
byHKIIMN TI0 €€ TpaduKy.

K xoniy oOyuenus B 9 kJjacce o0Oyyarouuics TMOMYYUT ClEAYIOLINE
IPEAMETHBIE PE3YIbTATHI:

Yucsa v BIYUCTCHUS

CpaBHUBATH U YNOPSOUYMBATH pAllMOHANIbHBIC U UPPAllUOHATBLHbBIC YUCIIA.

Breinmonuate apudmerudeckue AEHCTBUS € PAIlMOHAIBHBIMU  UYHCIIAMH,
coueTrass YCTHbIE U MUCBMEHHBIE TMPUEMBI, BBIIOJIHATH BBIYUCIEHUS C
UPPALMOHAIBHBIMU YUCIIAMHU.



HaxonuTh 3HaueHus CTENEHEW C LENbIMU I[OKA3aTesiIMU U KOPHEW,
BBIUNCIIATH 3HAYEHHUS] YUCIIOBBIX BBIPAKCHUM.

OKpyrJisiTh  I€UCTBUTEIBHBIE 4YHCJIA, BBINOJIHATH MPUKUAKY pe3yJbTara
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMN.

YpaBHeHUs] U HEPABEHCTBA

Pemiate nuHENHBIE W KBaJApaTHbIE YpPaBHEHUs, YPaBHEHMS, CBOISIIMECH K
HUM, TIPOCTEHUTIIHIE TPOOHO-PAIIMOHATIFHBIC YPaBHEHUS.

Pemate cuctembl ABYX JMHEHHBIX YPAaBHEHHUM C JABYMsSI MEPEMEHHBIMU H
CHUCTEMBI IBYX YPAaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISICTCS JIMHEHHBIM.

PemaTte TekcToBBIe 3amauM  anreOpaMvyecKuM CIOCOOOM C  TOMOIIBIO
COCTaBJIEHUS YPABHEHHUS WUJIA CUCTEMBI JIByX YPABHEHUM C ABYMs IEPEMEHHBIMH.

[IpoBoauTh mnpocTenmme UCCIeq0BaHUs YPABHEHUM U CUCTEM yYpaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM rpaduyecKuX NpeCcTaBIeHUM (YCTaHABIMBATh, UMEET
JM ypaBHEHUE WIM CUCTEMA YPABHEHUM DPEUICHHUs, €CJIIM UMEET, TO CKOJbKO, U
nmpoyee).

Pemiath nuHeliHbIE HEPaBEHCTBA, KBAJIpAaTHBIE HEPABEHCTBA, H300paKaTh
pelLICHUE HEPABEHCTB HA YUCJIOBOW NPSIMOMW, 3alMCBHIBATh PELICHUE C MOMOILBIO
CHMBOIJIOB.

Pemate  cucTemMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOYAIOIIME KBAJApPATHOE HEPABEHCTBO, M300pakaTh pEIICHUE CHUCTEMBbI
HEPABEHCTB HAa YMCIIOBOU NPSIMOM, 3alMCBhIBATH PELIEHUE C IOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NPU PELIEHUH PA3JIWYHBIX 3a7a4.

DOyHKIUHA

Pacno3naBath (yHKIMM U3y4eHHBIX BHJIOB. [loKa3bpIBaTh CXEMaTHYECKU

pacIioioKeHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB GyHKImit Buga: y = kX, y
=kx+b y=kix,y=ax2 +bx+c,y=x3,y= VX, y = |X|, B 3aBHCHMOCTH OT
3HaYeHUH K03(h(PHUIIMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHI.

Crpouth u n300pakaTh CXeMaTHYECKU TpadUKH KBaJAPATUUIHBIX (DYHKIUH,
OINKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIUH MO UX Tpaduxam.

Pacnio3sHaBaTh KBajpaTHUHYI0 QYHKIUIO IO GopMyiie, IPUBOJUTH IPUMEPHI
KBaJIpaTUYHBIX (YHKIMH U3 peanbHOM KU3HU, (PU3UKHU, TEOMETPUHU.

Yuc10BbIe MOC/Ie0BATEIbHOCTH M IPOrPeCcCUH

Pacnio3naBaTh apu@METHUECKYI0O U TE€OMETPUYECKYIO0 TNPOrPECCUH MpPHU
pa3HbIX crioco0ax 3adaHusl.

BbINONHATE  BBIUMCIACHHMS C HUCHOJb30BaHUEM (opMysn N-ro  4jeHa
apu(MeTHYECKON U TEOMETPUYECKOM MPOrpecCcruid, CyMMBbI TIEPBBIX N YJICHOB.

N300paxxarb uYjeHbl IOCIENOBATEIbHOCTH TOYKAMU HA KOOPJAMHATHOMN
IUIOCKOCTH.



Pemate 3agaum, CBS3aHHBIE C UYHMCIOBBIMHU IIOCIIEIOBATEILHOCTSIMU, B TOM
YyuCie 3a/aud U3 peaabHOMN XKM3HM (C UCIOIB30BAaHUEM KabKYJATOPa, [MUGPOBBIX
TEXHOJIOTHI).



TEMATUYECKOE INTAHUPOBAHUE
7 KIIACC

KosnyecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uuppoBbie
Ne ni/m P Kontpoasnbie | IIpakTnueckue (nupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
1 Yucna v BeiunciieHus. PanimonanbHbie o5 1 0 bubmuoreka [IOK
yucia https://m.edso0.ru/7f415b90
bu6nuorexa [IOK
2 AnrebpandyecKue BhIPAKCHHS 27 1 0 httos://m.edsoo.ru/7f415b90
bubmuorexa [IOK
3 Y PaBHCHHUS  HEPABCHCTBA 20 1 0 https://m.edso00.ru/7f415b90
bubmuorexa [IOK
4 Koopawmatet n rpadpmku. Gynkim 24 1 0 https://m.edso0.ru/7f415b90
but6mmoreka [IOK
> Hosropenie n 0Go0uerne 0 1 0 https://m.eds00.ru/7415b90
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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

KoauuecTBo yacoB JIeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM uugposBbie
Ne n/m P Konrpoabusie | IIpakruyeckue (mudpp )
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
bu6mmoreka [IOK
1 q .K 1
Wclia ¥ BRIYMCIeHUs. KBajpaTHbie KOpHU 5 0 0 httos://m.edsoo.ru/7f417af8
5 Yucna u Berunciienns. CTeneHb ¢ eNIbIM 7 0 0 bubmuoreka [JOK
IoKa3areyiemMm https://m.edsoo.ru/7f417af8
AnreOpanyeckue BhIPaKCHUSI. bubnmnoreka [JOK
3 N 5 1 0
KBagpatsslii TpEXuieH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKue BHIPaXKECHUS. 15 1 0 bubnuorexa [IOK
Anrebpanyeckas Apoob https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHCTBa. KBaspaTHbie bubnmoreka [JOK
) 15 1 0
YPaBHECHHS https://m.edso0.ru/7f417af8
VYpaBuenus u HepaBeHCTBA. CUCTEMBI bubnnoreka [IOK
6 . 13 0 0
ypaBHEHUN https://m.edsoo.ru/7f417af8
bu6nmorexa [IOK
7 YpaBHeHus u HepaBeHCTBa. HepaBeHCcTBa 12 1 0 httos:/m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHEIC IOHATHS > 0 0 https://m.edsoo.ru/7f417af8
bu6nunorexa LIOK
o DyHKumn. Tucn0BLIC QyHKIIHA o 0 0 https://m.edsoo.ru/7f417af8
bubmmoreka [IOK
10 Hosroperne i 0bobumene 6 L 0 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 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 KVIIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HaumeHnoBaHue pa3/iesioB u TeM undposbie
Ne n/m P Konrpoabusie | IlpakTuyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
1 Uucna v BeruucieHus. JleiicTBUTENbHBIC 9 0 0 bubmuorexa [IOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHU U HEPABEHCTBA. Y PABHEHUA C 14 1 0 bubnuoreka [IOK
OJTHOM IEPEMEHHOU https://m.edsoo.ru/7f419d08
VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI bubnmoreka [IOK
3 . 14 1 0
YpaBHEHUH https://m.edso00.ru/7f419d08
bubmuorexa [IOK
4 VYpaBHeHnus u HepaBeHcTBa. HepaBeHcTBa 16 1 0 htts://m.edsoo.ru/7f419d08
bu6nmmoreka [IOK
> Dymxuim 16 1 0 https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
6 Uwucoble OCIe1I0BATEILHOCTH 15 1 0 htts://m.edsoo.ru/7f419d08
7 IToBTOpenue, 00001IIEHNE, CUCTEMATU3ALIUS 18 1 0 bubnuoreka [IOK
3HaHUI https://m.edso0.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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




HNOYPOYHOE IIVTAHUPOBAHHUE

7 KIIACC
Kosan4yecTBo yacoB DJIeKTPOHHbIE
Ne ara udposbie
n/n Tema ypora Bcero Konrponbubie | Ipakririeckite fll3yqemm sﬁlil;[;OBaTeﬂbele
padoTsbI padoThbI pecypen
1 [oHsiTHE panMOHATBLHOTO YHCIIA 1 0 0
) ApudmeTrnueckue n1eicTBUS C 1 0 0
panoHaIbHBIMU YHCTIAMU
3 Apudmernueckue JeHCTBUS C 1 0 0
JECATUYHBIMU APOOIMU
4 ApudmeTtnueckue 1eHCTBUA C 1 0 0
OOBIKHOBEHHBIMU JIPOOSAMHU
5 ApudpmeTrueckue 1eHCTBUS C 1 0 0
panroHaTbHBIMU YUCIIAMU. 3a/1a4u
Apudmernueckue AEHCTBUS C
6 panroHaTBHBIMH YHCIAMHU. 1 0 0
YpaBHeHwus.
7 CpaBHeHue, ynopsijouuBaHue 1 0 0
palMOHANIBHBIX YHCET
CpaBHeHue, yrnopsiiouYMBaHue
8 paIMoOHAIBHBIX YUCEIT TT0 1 0 0
KOOPJAMHATHOW MPSIMOM
CpaBHeHue, ynops0uuBaHue
9 palOHAaIbHBIX YUCEN Pa3HBIMU 1 0 0
MeTOoJlaMU
10 CreneHsb ¢ HaTypajIbHBIM 1 0 0 bubnnorexa [IOK




[OKa3aTesemM https://m.edsoo.ru/7f4211de
11 CremneHnb ¢ HATYpaJIbHBIM bubnnoreka [JOK
nmokasaresem. Tabmuia KBaapaToB https://m.edso0.ru/7f421382
12 Crenens ¢ HaTypajIbHBIM bubnnorexa [IOK
MOKAa3aTeJIEM. https://m.edsoo.ru/7f42154e
13 Beruucnenus cTenenu ¢ bubmuorexa [IOK
HaTypaJbHbIM [TOKa3aTEJIEM. https://m.edsoo.ru/7f4218be
CreneHns ¢ HaTypaIbHBIM
14 rmokasaTesieM. Beraucnenus ¢
OTpHUIATEILHBIM OCHOBAHUEM.
15 Pemenue ocHOBHBIX 3a/1a4 Ha pooOH,
MIPOLIEHTHI U3 PEATbHON MPAKTUKH
16 Pemennie ocHOBHBIX 3a/1a4 Ha poow,
MIPOLIEHTHI U3 PeasIbHOM MPAKTUKH.
17 Pemenue oCHOBHBIX 3a/1a4 Ha JpOOH.
18 Pemenne ocHOBHBIX 3a/1a4 Ha IpooH,
npoueHTsl. CaMocTosTe IbHAs paboTa
19 [Ipu3HaKu AeTUMOCTH, PA3I0KEHUS
Ha MHOXHUTEJIM HATYPAJIbHBIX YHUCEI
[Tpu3HaKK AETUMOCTH, PA3IOKECHUS
20 Ha MHOXKUTENIN HATYpaJbHbIX YHCET.
Pemrenue 3agau.
21 Peanbubie 3aBucumoct. lpsimas u
oOpaTHasi MPOTMOPIIHOHATBHOCTH
29 Peanbusbie 3aBucumoctu. lpsmas u
oOpaTHas MpONOPIHUOHATBHOCTH.
23 Peanbubie 3aBucumoct. lpsimas u

oOpaTHast MPOMOPIIMOHATBHOCTH.



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

CxeMEl

[psimast u oOpaTHas

24 N
IIPONOPLUOHAIBHOCTU. 3a4ET
o5 KonTponbhas pabora o Teme
"PannonanbpHbIe yncia"
26 BykBeHHBIE BEIpaKeHUS bubmorera [JOK
Y p https://m.edsoo.ru/7f41feec
97 [lepemennsie. JlonmycTuMble 3HAYCHHS
MePEeMEHHBIX
28 dopmyItsl
29 DOopMyITBI peIIeHUsT TPAKTHISCKIX
3aj1a4
[IpeoOpazoBanmre OYKBEHHBIX
30 BBIPaYKCHHH, pACKPHITHE CKOOOK U bubmorera [JOK
P > Packp https://m.edsoo.ru/7f41fafa
MIPUBEICHHE TTOTOOHBIX CIaraeMbIX
31 PackpbITHE CKOOOK U NpHUBEIEHUE bubnnoreka [IOK
MMOJOOHBIX ClIaraeMbIX https://m.edsoo.ru/7f41fd70
32 [IpeoOpazoBanme OYKBEHHBIX
BBIPAKCHUI
[IpeoOpazoBanme OYKBEHHBIX
33 BbIpakeHUil. CaMoCTOsITENIbHAS
pabota
CBoICTBA CTENEHH C HATYpPaJIbHBIM
34 MoKazaTesieM. Y MHOKEHHE U bubmorexa LIOK
' https://m.edso00.ru/7f421382
JeJICHUE.
CBoiicTBa CTENEHH C HATYpaJIbHbIM
bu6nmoreka [IOK
35 nokasateseM. Bo3BeneHne cTeneHu B

CTCIICHD.

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



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

36 CBolicTBa CTENEHU C HATYPAJIbHBIM bubnmoreka [JOK
MOKa3aTeJeM. https://m.edsoo.ru/7f4218be
bubmuorexa [IOK
37 Mroroteret https://m.edsoo0.ru/7f42276e
38 MHoro4IeHbI, CTAaHIAPTHBINA BU bubmorexa LIOK
’ Aap A https://m.edso0.ru/7f422930
39 CnoskeHue, BBIYUTAaHUE MHOTOUWICHOB bubmorexa LIOK
’ https://m.edsoo.ru/7f422af2
N bubmuorexa [IOK
40 YMpOLIEHHE BbIpaKeHHil https://m.edsoo.ru/7f422cc8
bu6nuorexa [IOK
41 v
MHOICHHE MHOTORICHOB https://m.edsoo.ru/7f422fca
42 VYMHOKE€HHE MHOTOUJICHOB. bubmuorexa [IOK
CamocTrosTensHast paboTa https://m.edso0.ru/7f423182
43 DopMyITbl COKPAILIEHHOTO bubmmorexa [IOK
YMHOKECHUS https://m.edso0o0.ru/7f42432a
m @opMyIIBI COKpAIEHHOTO bubnmorexa [IOK
ymHOXkeHMs. KBagpar aByuiieHa. https://m.edsoo.ru/7f42464a
@opMyIbl COKpAIEHHOTO bubnuorexa [IOK
45
YMHOX€HUS. Pa3HOCTh KBaIpaToB https://m.edsoo.ru/7f424c12
DopMyJbl COKPAILIEHHOTO
46 M}II)O)I}CIGHI/ISI Cp H;qa Y Pa3HOCTh bubmorexa LIOK
4 M P https://m.edsoo.ru/7f424fd2
KyOOB
47 DopMyITBl COKpAIIEHHOTO bubnmnoreka [JOK
ymMHOkeHusi. Ky0 cyMMBbI 1 pa3HOCTH https://m.eds00.ru/7f4251d0
48 PaznoxxeHre MHOrO4JIEHOB Ha bubmuorexa [JOK
MHOXHUTEH. BeIHECEHHE 3a CKOOKH https://m.edso00.ru/7f423312
49 PaznokeHre MHOrOWICHOB Ha bu6nmoreka LIOK



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

MHOKUTEIHN ¢ noMoupo OCY

https://m.edsoo.ru/7f4237fe

PaznoxeHne MHOTOYWIEHOB Ha

bubnuorexa [IOK

>0 MHOXUTENH. ['pynnuposka https://m.edsoo.ru/7f4239de
Pa3noxeHre MHOTOYJICHOB Ha
51 MHOXUTENH. CaMOCTOSATENIbHAS
pabota
59 KonTponbHas padbora 1o teme
"Anrebpanueckue BbIpaxeHus"
YpaBHeHue, mpaBuia
53 peoOpa3oBaHus ypaBHEHUS,
PaBHOCHUIIBHOCTh YPaBHEHHU
JIuneiiHOE ypaBHEHHE C OAHOU
54 MIEPEMEHHOM, PeIIeHNEe TUHEHHBIX
ypaBHEHUH
55 Pemenvie nuHeHbIX ypaBHEHUI bubamorexa [TOK
https://m.edso0.ru/7f420482
JIuneliHOE ypaBHEHHUE C OAHOU
56 MEePEMEHHOM, PEIICHUE TUHEUHBIX
ypaBHeHul. CaMoCTOsITeNIbHAS
pabota
57 Pemenue 3aga4 ¢ momoIipio bu6mmoreka [IOK
YpaBHEHUH https://m.edsoo.ru/7f42064e
58 Pemenue 3aga4 ¢ moMoIpio bubmuorexa [IOK
ypaBHeHuH. TabnuuHbIi cioco0 https://m.edsoo.ru/7f420806
59 Pemenue 3aau ¢ MOMOIIBIO bubmuorexa [JOK
ypaBHeHu. IIposepka penienus https://m.edso0.ru/7f4209a0
60 Pemenue 3aga4 ¢ nomMoupbro bubmuorexa [IOK

ypaBHeHu. CamMocTosTeTbHAS

https://m.edsoo.ru/7f420e6e



https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
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

pabota

61 JIuHeitHOE ypaBHEHUE C IBYMsI bubnnoreka [JOK
MIEPEMEHHBIMU https://m.edso00.ru/7f427¢32
JIuneniHOE ypaBHEHUE C JBYMS bubnnorexa [IOK

62
MIEPEMEHHBIMU U €T0 Tpaduk https://m.edsoo.ru/7f427e8a

63 Cucrema IByX JIMHEWHBIX YPaBHCHHUM bubnnoreka [IOK
C ABYMs IEPEMEHHBIMHU https://m.edsoo0.ru/7f42836¢
Cucrema 1ByX JTUHEMHBIX YpaBHEHHUN

64 C ABYMsI IEPEMEHHBIMH, TTOAO0D
pelLIeHuI
Pemrenne nByX TMHEHHBIX YPaBHEHUN

65 C IBYMSI TIEPEMEHHBIMH C TTOMOIIBHIO
rpauKoB
CucreMa ByX JTMHEUHBIX YPaBHECHUI

66 C IByMs TiepeMeHHbIMH. KormaecTBo
pelLIeHuI

67 Pemenue cucreM ypaBHEHHI bubmmorexa [IOK

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

68 Pemenue cucrem ypaBHenuii. Crioco6 bubnnoreka [JOK
MOJICTAHOBKH https://m.edsoo.ru/7f42865a

bu6nunorexa LIOK

09 (Toco6 noAcTaoBKH https://m.edso0.ru/7f4287d6

70 Pewenue cucrem ypaBHeHUI
CIIOCOOOM CIIOKEHUS

71 Crioco6 cioxeHus

7 KonrtponbHas pabota o teme bubmmorexa [IOK
"JIuneitnple ypaBHEHUS" https://m.edsoo.ru/7f421044

73 Koopaunara Touky Ha mpsMon bubnnorexa [IOK



https://m.edsoo.ru/7f427c32
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
bu6mmoreka [IOK

74 HHeroBbIe MpOMEAKyTKit https://m.edsoo.ru/7f41dff2
N300paxeHme YuCcIoBbIX
75 IpoMeXxyTKoB. CaMocTosATEIbHAS
pabota
76 PaccTostHue Mexy AByMSI TOUKaMHU
KOOPAMHATHOU MPSMOM
77 PaccTosiHue Mexy AByMSI TOUKaMHU
KOOpJAMHATHOU npsimoii. Popmyna
78 [IpsimoyronbHast cucreMa KOOpArHAT bu6mmorexa LIOK
Ha IUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsiMoyrosbHas cucTeMa KOOpIAHHAT bubnnorexa [IOK
Ha TuiockocTH. M3o0paxenue puryp https://m.edsoo.ru/7f41e42a
bubmuoteka [IOK
80 Hpmvieper rpagkos https://m.edsocl)l. ru/7f41¢8a8
81 [Ipumeps! rpadukoB, 3a1laHHBIX bubmuoteka [IOK
dbopmynamu https://m.edsoo.ru/7f41ed80
82 [Ipumeps! rpaukoB, 3a1aHHBIX
HECKOJBKUMH (popMymamu
[Tpumeps! rpaduKoB, 3a1aHHBIX
83 ¢dopmynamu. CamocTosTeNnbHas
pabota
84 UreHue rpaduKoB peasbHbIX bu6mmorexa LIOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
85 Urenue rpadukoB peanbHbIX
IIPOLIECCOB
86 [TonsiTue pyHkumu u €€ CBOMCTBA. bubmuorexa [JOK



https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
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

87 I'paduk pyHKIMHN
. . bubnmoreka [JOK
88 CpoficTsa pymKumit https://m.edso0.ru/7f41f078
89 CoiictBa ¢ynkuuii. Onucanue bubnnorexa [IOK
rpaduKoB. https://m.edsoo.ru/7f41f1fe
. bubnuorexa [IOK
%0 Jluneiinas gynkuns https://m.eds00.ru/7f427282
. bubmuorexa [IOK
9 Junefinas pyniuns. Toctpocrns https://m.edsoo.ru/7f427412
92 [Toctpoenue rpaduka TuHeRHOM bubnmnoreka [JOK
byHKIUN https://m.edsoo.ru/7f426d1e
93 [TocTpoenue rpaduka TMHEHHOI
¢ynkunu. CamocTosiTeNbHas paboTa
94 I'paduk pyakmmm y =[X|
95 I'padux pynkumm y =[x| u ero
CBOICTBa
9% KonrponbHas pabota o teme bubnunorexa [IOK
"Koopaunats! u rpaduku. OyHKmun" https://m.edsoo.ru/7f41f50a
[ToBTOpEHNE OCHOBHBIX MTOHATHHA U
97 METOIOB Kypca 7 Ki1acca, 00001eHe bubmmorera LOK
le P ’ . https://m.edso00.ru/7f429c6¢c
3HaHW. ParmoHanpHbIE YKCTA.
[ToBTOpEHME OCHOBHBIX MOHITUHN U
98 METOOB Kypca 7 Kiiacca, 00001eHne bubnnorexa HOK
op P ’ https://m.eds00.ru/7f429f32
3HaHU. MHOTO4JIEHBI.
[ToBTOpEHNE OCHOBHBIX MOHATHH U
bu6nuorexa [IOK
99 METOJIOB Kypca 7 Kjacca, 00001IeHHe

3HaHui. yHKIIUH

https://m.edsoo.ru/7f42a0e0



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

[ToBTOpEHKME OCHOBHBIX MOHITUHN U

bu6mmoreka [IOK

1 1
00 MeTOH?B Kypea 7 knacea, 0bobmenme https://m.edsoo.ru/7f42a27a
3HAHUU
101 Htorosasi KOHTposbHas paboTa 1
[ToBTOpEHME OCHOBHBIX MOHATHHA U bubnmoreka [JOK
102 1
METOJIOB Kypca 7 Kiacca. https://m.edsoo.ru/7f42a900
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOI'PAMME



https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KVIACC

KoanuectBo yacos DJIeKTPOHHbBIE
Ne aTta nudpoBbIe
Tema ypoka Konrpoabubie | IIpakTuyeckue A b
n/n Bceero H3y4yeHusi | o0pa3oBaTesIbHbIE
padoTbI padoTbI
pecypcbl
bu6mmoreka [IOK
1 K i 1 0 0
BA/IPATHBIN XOPEHh 13 HHea https://m.edso0.ru/7f42d452
bubmuorexa [IOK
2 I1 1 0 0
OHATHE 00 HPPALHOHATEHOM HHCIC https://m.edsoo.ru/7f42eaaa
0
3 JlecsTuHbIe TPUOTUKECHUS 1 0 0
UppaLMOHAIILHBIX YHUCET
0
4 JlecsaTHYHBIC IPUOITNKCHHS 1 0 0
UPPaAIMOHATILHBIX YHCEN.
5 JlelicTBUTEIILHBIC YHCIIa 0 0
6 CpaBHEHHE TEHCTBUTEIBHBIX YHCEIT 0 0
CpaBHEeHUE IEUCTBUTEIIBHBIX YHCEIT. 0 0
A o o
3 pubMETHYECKII KBaAPaTHBIHA 1 0 0
KOPEHb
9 YpaBHEeHHE BHIA X2 = a 1 0 0
CaoiicTBa apupMeTHUECKUX bubnuorexa [IOK
10 . 1 0 0
KBaJPaTHBIX KOPHEU https://m.edsoo0.ru/7f42d862
11 CoiicTBa apupmMeTuyecKux 1 0 0 bubnmorexa [JOK
KBaJIpATHBIX KOPHEH. https://m.edsoo.ru/7f42d862
[TpeobpazoBaHme YHCIOBBIX
12 BBIPXKEHU, COIEpIKAIINX 1 0 0 bubmmorexa [IOK
P > coepatl https://m.edsoo.ru/7f42dd26
KBaJIpaTHbIE KOPHU
13 [IpeoOpa3oBaHue YUCITOBBIX 1 0 0 bubmmoreka [IOK



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

BBIPAYKEHUI, COJIEpIKAILIUX
KBaJpaTHBIC KOPHHU.

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

[IpeobpazoBaHue YHCITOBBIX

bubnunorexa LIOK

14 I
BPIPDRCHIH € KBAZPATHBIMH https://m.edsoo.ru/7f42e0be
KOPHSIMH
[IpeoOpa3zoBaHme YUCITOBBIX
15 BRIpKCHHUI, COZEP KAIITNX bubmmorexa [OK
p » CoMepalil . https://m.edso00.ru/7f42e262
KBaJIpaTHbIE KOPHU. 3a4€T
16 CrerneHb ¢ 1eabIM ITOKa3aTeNIeM bubmorera [JOK
1 https://m.edsoo.ru/7f4354a4
CrangapTHas 3aluch Yucia.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T 3JI€MEHTapHBIX YaCTHIL 10 bubnnoreka [IOK
KOCMHYECKUX 00BEKTOB), https://m.edso0.ru/7f436098
JUTUTEIIBHOCTB TTPOIIECCOB B
OKPYKaOIIIeM MUPE
18 CBoiicTBa CTENEHH C 1IEJIBIM bubmuorexa [JOK
IoKa3areJjieM https://m.edso0.ru/7f435648
19 CBOICTBA CTENEHH C LIEJIBIM bubmuorexa [IOK
IMOKa3aTelIeM. https://m.edso00.ru/7f435648
20 IIpeoOpa3oBaHus CTETIEHH C LEJIBIM bubnuorexa [IOK
okazaTejieM https://m.edsoo.ru/7f435648
CBolicTBa CTENEHH C 1IETIBIM
21 nokasareyeM. CaMOCTOsITeJIbHAs bubmorexa HOK
' https://m.edso0.ru/7f43599a
pabora
CBolicTBa CTENECHH C IIEIIBIM
bu6nunorexa LIOK
22 nokasareijieM. Pabora Hax

OIIMOKaMu

https://m.edsoo.ru/7f435ed6



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

23

KBanpatubiii TpéxuiieH

24 KBanpaTHblil TpEXUsieH.
o5 Pasnoxxenue kBaapaTHOro bu6mmoteka [IOK
TPEXWIEHA HA MHOXHUTEIN https://m.edsoo.ru/7f42fd38
26 Pasnoxenue kBagpaTHOro bubnmoreka [JOK
TPEXUIICHA HA MHOXKHTEIIH. https://m.edsoo.ru/7f42fd38
Konrponsnas pabota no temam
27 "KBanpatHsle kopHU. CTeneHu. bubamorera LOK
KpaxpatHbii Tpexeich” https://m.edso0.ru/7f42ec80
bubnnorexa [IOK
28 Adtrebpantiecicas ApoOk https://m.edsog ru/7f430382
JlonycTuMble 3HaYEHUSA
29 MePEMEHHBIX, BXOJISIINX B
anredpandyecKue BbIPaKEHUS
JlonycTuMble 3HAaYEHUS
30 MIEPEMEHHBIX, BXOJISIINX B
anredpandecKue BhIPAKEHUSI.
31 OCHOBHO€E CBOMCTBO bu6nuorexa LIOK
anredpanveckoi 1poodu https://m.edso0.ru/7f4308e6
. bubnuotexa [IOK
32 Coxpamere apodei https://m.edsocl)l. ru/7f430a8a
. bubnnoreka [JOK
33 Coxpatuerie 1podet. https://m.edsocl)l. ru/7f430f44
34 YnporieHne panroHaIbHBIX Jpo0eit ngg;ﬂ?::;iggﬁ £430f44
35 CrnoxeHue, BBIYUTaHUE bubmuoreka [IOK
asnreOpanyecKux aApooeit https://m.edsoo.ru/7f43128c
36 CrioxxeHne, BBIYUTAHUC bu6nmoreka LIOK



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

anredpanveckux Ipooei.

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

37 YMHOXEHUE U JICJICHUE bubnuorexa [IOK
anredpandeckux apooeit https://m.edso00.ru/7f4318¢2
38 YMHOKEHHUE U JEJICHUE bubmuoreka [IOK
anreOpanvecKux JApooei. https://m.edsoo.ru/7f431a20
[IpeoOpa3zoBaHme BhIpaAKEHUH,
39 CoJIeprKaIuX anredpandecKkue bubamorexa [OK
Aepatn P https://m.edsoo.ru/7f43259¢c
apobu
[IpeoOpazoBaHme BhIpaKEHUH,
40 coJIepKaluX aaredpandeckue bubmmorexa LIOK
https://m.edso0.ru/7f432736
Ipoou.
[IpeoOpa3oBanue BeIPAKCHHIA,
41 C(f e >1I<)a X anred I;I/I‘ICCKI/IC bubmmorexa [JOK
AepEm n P https://m.edso0.ru/7f432736
npobu. 3auér
42 KonTponbHas pabora o teme bubnmoreka [LIOK
"Anrebpanueckas apoop" https://m.edso00.ru/7f431d36
bubnuorexa [IOK
43 Keanpartoe ypasienne https://m.edsoo.ru/7f42eela
44 HenonHoe kBajgpaTHOE ypaBHEHUE bubmorexa LIOK
AP P https://m.edsoo.ru/7f42eela
45 Henonnoe kBaapatHoe ypaBHEHHE bubmmorexa LOK
AP P ' https://m.edsoo.ru/7f42eela
46 dopMyIia KopHEH KBaJIpaTHOTO bubnmorexa [JOK
YpaBHEHUS https://m.edso0.ru/7f42f158
47 ®opMyita KOpHEH KBaJpPaTHOIO bubnmorexa LIOK
YPaBHEHUS. https://m.edsoo.ru/7f42f3f6
48 Boeruucnenust KopHel KBaipaTHOTO bubnmorexa [JOK

ypaBHEHUs

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



https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
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https://m.edsoo.ru/7f42ee1a
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https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4

bu6nmoreka [IOK

49 T B
copemMa Bhetra https://m.edsoo.ru/7f42fef0
bubmuorexa [IOK
T B B
S0 eopeMa BHcTa. Lipunerenue https://m.eds00.ru/7f430076
51 Pemenne ypaBHEHUH, CBOIAIINXCS K bubnnorexa [IOK
KBaIpaTHBIM https://m.edsoo.ru/7f43c542
59 Pemenve ypaBHeHUH, CBOASIINUXCS K bubnnoreka [JOK
KBaJIPaTHBIM. https://m.edso0.ru/7f43c3d0
[pocreiimme n1poOHO- bubmmorexa [IOK
53
palMOHAIBHBIE YPABHEHHUS https://m.edso00.ru/7f4328¢c6
54 [Ipocreiimune apodHO- bu6mmorexa LIOK
paLMOHAIBHBIE YPABHEHUS. https://m.edsoo.ru/7f432b6e
Penienne TekCcTOBBIX 3a/1a4 C bu6mmoreka [IOK
55 .
IIOMOLIBIO KBAJAPATHBIX YPABHEHUIN https://m.edsoo.ru/7f42f75¢
Pemenne TekcTOBBIX 33724 €
56 MOMOIIIBIO KBAaIPATHBIX YpaBHEHUH bubmorexa LIOK
P P https://m.edsoo.ru/7f42f8f6
TaOJIUYHBIM CIIOCOOOM
57 KonTponbhas pabora o teme bubnmoreka [JOK
"KBanpatusie ypaBHeHUS" https://m.edso00.ru/7f4301f2
JInneliHOEe ypaBHEHHE C IBYMS
58 NepEeMEHHBIMH, €To rpaduk,
MIpUMEPHI PELICHUS YPaBHEHUN B
LEBIX YUCIIaX
JInHeliHOe ypaBHEHHE C IBYMS
59 NepeMEHHBIMH, €T0 rpaduk,
MIpUMEPHI PELICHUS YpaBHEHUM B
LEbIX YUCIAX.
60 JluHeliHOE ypaBHEHUE C ABYMS



https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
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MIEPEeMEHHBIMU, €T0 IrpaduUK.

Pemenne cucrem nByX JIMHEHHBIX

o1 YpaBHEHUH C ABYMs IEPEMEHHBIMU
62 Pemenue cucrem qByX JTUHEHHBIX
YpaBHEHUH C ABYMsI IEPEMEHHBIMH.
Pemenue cuctem nByX TUHEHWHBIX
63 YpaBHEHHH C IBYMsI IEPEMEHHBIMHU.
3auéT
[Ipumepsl pemienus cucteM
64 HEJIMHEHHBIX YPaBHEHUH C IBYMsI
MepEeMEHHBIMU
65 Pewienus cucteM HEJTMHEMHBIX
YPaBHEHUH C ABYMs IEPEMEHHBIMHU
66 ['paduueckas naTEpIpeTAIIHL bubnmnoreka [JOK
YPAaBHEHUS C JBYMS IIEPEMEHHBIMU https://m.edso0.ru/7f43d6d6
I'paduueckas naTEpHIpETALIHS
67 YPaBHEHUS C ABYMs IIEPEMEHHBIMU U bubnnorexa [IOK
CHCTEM JIMHEWHBIX YPABHEHUM C https://m.edsoo.ru/7f43d6d6
JBYMSI TIEPEMEHHBIMHU
68 Pemienue TekCcTOBBIX 3a1a4 C
MIOMOIIIbIO CUCTEM YPAaBHEHUI
69 Penrenune TeKCTOBBIX 3a7a4 C
MOMOIIBIO CUCTEM YPABHEHUM.
70 Pemienue TekCTOBBIX 3a1a4 C
IIOMOUIbIO CUCTEM YPAaBHEHUH. 3a4ET
71 UucnoBble HEPaBEHCTBA U UX
CBOMCTBA
72 UwucnoBbie HEPaBEHCTBA U UX



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

CBOICTBA.

73 HepaBeHCTBO ¢ 0/1HO# MTepeMeHHON
74 JIuHeliHbIE HEPABEHCTBA C OJHOU bu6mmoteka [IOK
IIEPEMEHHOM U UX PEIICHUE https://m.edso00.ru/7f42c692
75 CBolicTBa JINHEWHBIX HEPABEHCTB C bubnmoreka [JOK
OJIHOM NIEPEMEHHOM U UX PEIICHUE https://m.edso0.ru/7f42c840
76 PeleHns MMHENHBIX HEPABEHCTB C
OJTHOM TIEpEMEHHOH U UX pelIeHne
77 CucTeMbl TMHEHHBIX HEPABEHCTB C bubnmnoreka [JOK
OJIHOM IIEPEMEHHOM U UX pEIICHUE https://m.edsoo.ru/7f42cb88
78 Cuctembl TMHEHHBIX HEPABEHCTB C bu6muoteka LIOK
OJIHOM IIEPEMEHHON U UX PELICHUE. https://m.edsoo.ru/7f42cd2c
79 CucTeMbl TMHEUHBIX HEPABEHCTB C
OJTHOY TIEpEMEHHOM
N300paxeHue peneHus TNHSHHOTO
80 HEpPaBEHCTBA U UX CUCTEM Ha bubmmorexa [IOK
. . https://m.edsoo.ru/7f42c9e4
YHCIIOBOM MPSIMOi
N3o6pakeHue pemeHus THHEHHOTO
81 HEpaBEHCTBA U MX CHCTEM Ha bubamorera LOK
. . https://m.edsoo.ru/7f42c9e4
YHUCIIOBOU MIPSIMOHU.
KonTponbhas pabota no temam
82 "HepaBenctBa. CucteMbl
ypaBHeHUI"
bubmuorexa [IOK
83 Housrne dynicunn https://m.edso00.ru/7f433¢12
84 OO6macTh onpeieIeHUs] © MHOYKECTBO bubmuorexa [IOK
3HAYCHHUHN (PYHKIIUU https://m.edsoo.ru/7f433d84
85 CrniocoOb1 3amanust pyHKIHUN



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
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86

I'paduk Gyaxmm

CaoiicTBa QyHKINH, UX

87
oroOpakeHHe Ha rpaduke
88 UreHue u mocTpoeHue rpaukoB
byHKIMA
89 [Tpumeps! rpadukoB GyHKINH,
OTpaXKAIIIUX peaTbHBIE MPOIECCHI
ODyYHKINHU, OTMCHIBAIOIIHNE MPSAMYIO U
90 06y aTI:I pOTIO I/I(?Il{anLHpHe o bubmmorexa [JOK
PATHYIO TIPOTOPIL https://m.edsoo.ru/7f434bbc
3aBUCUMOCTH, UX TPpapUKH
91 I'umep6ona
92 I'unep6ona. [loctpoeHue
bubmmoreka [JOK
— y2
93 Ipaduk pymwn y =X https://m.edso0.ru/7f4343e2
94 I'padux GpyHkINm y = X2. bubmmorexa [IOK
[TocTpoeHnue https://m.edso00.ru/7f434572
Oyukmuu Yy =X3, y = X3,y = VX, y =
95 |x|)'/r z(bnti/ecxoey emeHZIe ’ bubamorexa [JOK
» TPaRImecKosp https://m.eds00.ru/7f434d38
ypaBHECHUI
Oyukmuu Y =X3 Yy = X3,y =YX,y =
96 |x|}'lr I:qmri/ecxoey emeH)I//Ie ’ bubamorera LOK
- TP . p . https://m.edsoo.ru/7f434eb4
YpaBHEHUH U CHCTEM YpaBHEHUMN
[ToBTOpEHKE OCHOBHBIX MOHITUH U
97 MeTo10B . HepaBeHCTBA M CHCTEMBI bubamorexa [OK
708 . Hiep https://m.edsoo.ru/7f4371aa
HEPABCHCTB
[loBTOpEHNE OCHOBHBIX MOHATUN U bubnmoreka [JOK
98
MeTo10B . KBasipatHOoe ypaBHEHHE https://m.edsoo.ru/7f43736¢
99 [ToBTOpEHME OCHOBHBIX MOHATUN U bubnuorexa [IOK



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
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METOHOB . [leiicTBus C
panoHATBHBIMH JIPOOSIMHU

https://m.edsoo.ru/7f437510

100 IloBTOpEHNE OCHOBHBIX ITOHATHN U 1 bubnmorexa [IOK
MeToz0B . ['paduku. https://m.edsoo.ru/7f4376b4
101 HTorosast KOHTposbHas pabora 1 ﬁ;fg;;?::;igrouﬁ £436h88
102 IloBTOpEHNE OCHOBHBIX ITOHSATHH. 1 bubnmorexa LIOK
CreneHsb ¢ LeabIM I0Ka3aTeNeM. https://m.eds00.ru/7f437858
OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME



https://m.edsoo.ru/7f437510
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9 KVIIACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
Ne aTra udposbie
w/n Tema ypoka Beero Kontpoabubie | IlpakTHueckue fayqemm 26I:l;l;onaTeanme
padoTbI padoTbI pecypesI
PammonansHBIC Yncna,
1 UppaMOHATILHBIC YUCIIA, KOHEYHBIC U 1 0 0
OECKOHEYHBIE IECATUUHBIC IPOOH
MHOXeCcTBO JeHCTBUTEIBHBIX YUCET;
2 IEUCTBUTEIILHBIE YHCIa KaK 1 0 0
OECKOHEYHBIE JIECATUYHBIC IPOOH
B3anMHO 01HO3HAUYHOE COOTBETCTBUE
3 MEXy MHOXKECTBOM JICHCTBUTEIIBHBIX 1 0 0
YHCell U MHOXXECTBOM TOUYEK
KOOPAWHATHOW MPAMO
CpaBHeHHUE IEHCTBUTENBHBIX YUCEI,
4 apupmMeTHueckue 1eicTBUs C 1 0 0
JeHCTBUTENILHBIMU YUCIIAMHU
5 [TpubnmxéHHOE 3HAUYCHUE BEIUYUHBI, 1 0 0
TOYHOCTH MPHOITKEHHS
OxpyrieHue HaTypalbHBIX YHCE 0 0
OxpyriaeHue AecATUYHBIX Apo0eil. 0 0
3 [Tpukuaka v olieHKa pe3yIbTaToB 1 0 0
BBIYMCIICHHUH
9 [Ipukuaka u orieHKa pe3yIbTaToB 1 0 0
BBIUMCJICHUI MIPH PEIICHUH 3a]1a4
10 Jluneiinoe ypaBHuenue. Pemenue 1 0 0 bubmuorex [IOK




YpaBHEHUH, CBOISAIINUXCS K TUHECUHBIM

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

JInnelinoe ypaBHeHue. Pemenne

11 .
YpaBHEHHUH.
KBanpaTtHoe ypaBHeHue. Pemenue
12 ypa:lfeHI/Iﬁ, C}];IZ),Z[}IH_[I/IXC}I K Bubmaorexa ITOK
https://m.eds00.ru/7f43¢c542
KBaIpaTHBIM
13 KBanpaTtHoe ypaBHeHue. Pemenue bubnmoreka [IOK
YpaBHECHUH. https://m.edso0.ru/7f43c542
14 bukBanpaTHbie ypaBHEHUS bubmorexa LIOK
https://m.edso0.ru/7f43c3d0
15 Pemenune OukBanpaTHBIX ypaBHEHUN bubamorera LOK
https://m.edso0.ru/7f43c3d0
IIpumepsl penieHus ypaBHEHUN
16 TpeTbel U 4eTBEPTOMN CTEeTICHEeH
paziokeHueM Ha MHOXKHUTEIN
Pemenne ypaBHeHUN TpeThen U
17 YETBEPTOU CTEIICHEN pa3JIOKEHUEM Ha
MHOKUTENH
bu6nmmoreka [IOK
18 Jlpobio-paHoHATL HbIC ypaBHCHHs https://m.edso0.ru/7f43c9b6
19 Pemrenne npoOGHO-parimOHAIBHBIX bubnmoreka [IOK
ypaBHEHUNI https://m.edso0.ru/7f43c9b6
Pemenue TeKCTOBBIX 3a1a4
20 anreOpandecKuM METOJIOM Ha
JBUKEHHE
21 Perrenue TekCcTOBBIX 3a7a4
anreOpayecKuM METOJIOM Ha paboTy
22 Pemenne reomeTprdeckux 3aaad



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
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aJIFC6paI/IquKI/IM METOA0OM

23

KonTponbHast pabora 1o Teme
"VpaBHEHU ¢ OIHOH epeMeHHON"

24

YpaBHeHHE ¢ ABYMSI IEPEMEHHBIMU U
ero rpaguk

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

25

YpaBHECHHE ¢ ABYMS IEPEMEHHBIMU U
ero rpaduk. [Toctpoenus

bubmuorexa [IOK
https://m.edsoo.ru/7f43d0b4

26

Cucrtema IByX JIMHEHHBIX YpaBHEHHUN
C IByMs [IEPEMEHHBIMU U €€ pelleHue

27

Pemenne 1ByX TMHENWHBIX YpaBHEHUN
C ABYMsI IEPEMEHHBIMU

28

Cucrtema IByX JMHEHHBIX YpaBHEHHH
¢ 1ByMs nepeMeHHbIMH. C11oco6
IIOJICTAHOBKHU

29

Cucrema AByX JUHEHHBIX YpaBHEHUN
¢ 1ByMs nepeMeHHbIMU. Crioco0
CIIOXKECHUS

30

Pemenue cuctem AByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JUHEIHOE, a Ipyroe
— BTOPOH CTETEHHU CII0COOOM
HOJICTAHOBKHU

bu6nunorexa LIOK
https://m.edsoo.ru/7f43d23a

31

Pemenue cuctem AByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JUHEHHOE, a Ipyroe
— BTOpOM CTENECHHU.
CamocrostenbHas pabora

bu6nunorexa LIOK
https://m.edsoo.ru/7f43d55a

32

Pemenue cuctemM AByX ypaBHEHUH,
OJIHO M3 KOTOPBIX JIUHEITHOE, a Ipyroe
— BTOpPOH CTENEeHU IpapuuecKkum



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

CII0coooM

Pemenne cucrem I1ByX ypaBHEHHUH,

33 OJTHO U3 KOTOPBIX JINHEHHOE, a APYyroe
— BTOPOM CTENEHU. 3aUéT
I'paduueckas unTeprperanus
34 CHUCTEMBI YPaBHEHUM C TBYMS
nepeMeHHbIMHU
35 [IpakTUKyM MO PEMIEHUIO TEKCTOBBIX
3aJ1a4 anreOpanyeckuM crocooom
36 Pemrenye TeKCTOBBIX 3a1a4
anredpanyeckuM crnocooom
37 Konrtponsnas pabota o teme
"Cucrembl ypaBHeHUI"
38 YuciioBble HEPABEHCTBA
39 YucnoBble HEPABEHCTBA U UX bubnnoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JIunelinple HEPABEHCTBA C OJTHOM bubnmoreka [JOK
MIEPEMEHHOM U UX PEIICHUE https://m.edsoo0.ru/7f43af08
JInneliHbIe HEPABEHCTBA C OTHON
41 IIEPEMEHHOM U UX PELICHUE Ha bubmmorera LOK
N . https://m.edsoo.ru/7f43af08
KOOPJIMHATHOU MIPSIMO1
42 Pemenne nuHEHHBIX HEPABEHCTB C bubnnoreka [JOK
OJIHOM EPEMEHHOMN https://m.edsoo.ru/7f43af08
43 CucreMbl TUHENHBIX HEPABEHCTB C
OJIHOY IIEPEMEHHON
44 CucreMbl TUHEMHBIX HEPABEHCTB C
OJIHOM EPEMEHHOMN U X PEIICHUE
45 CucreMbl TUHENHBIX HEPABEHCTB C



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

OJIHOM NIEPEMEHHOMN U UX PEILICHUE.
3auér

46 KBanpaTHble HEpaBeHCTBA brbmiorexa LIOK
https://m.edso00.ru/7f43b098
47 KBagpaTHble HepaBeHCTBA U UX bubnuorexa [IOK
peleHue https.//m.edsoo.ru/7f43b21e
48 AJNTOPUTM pEIIeHUs KBaJIpaTHBIX bubnnoreka [IOK
HEPABEHCTB https://m.edsoo.ru/7f43b5a2
49 KBagpaTHbie HEpaBeHCTBA U UX
perieHue mo cBoicTBaM QyHKIHH
50 KBanpatHsie HepaBeHCTBA U MX
pemenue. CamocrosiTenbHas paboTa
['padmyeckas uHTEpIIpETaLIUA
51 Hzp;bBeHCTB u CI/ICTSMpHep:BCHCTB c bubmmorexa [IOK
https://m.edso0.ru/7f43b098
JBYMsI TIEPEMEHHBIMU
59 I'paduueckas uHTEpIpETaLIUs CHCTEM
HEPABEHCTB C ABYMs NIEPEMEHHBIMU
53 KonTtponbHas pabota no teme
"HepaBenctpa"
o4 KBagpatuunas dynxkius, e€ rpadux ngﬁ;ﬁfiﬁ)gg/ﬁ £4396¢6
55 KBaaparnunas pynkmms, e€ cBoiicTBa ﬁt?fs?/lﬁf(iigrouﬁ £439842
56 KBanpatnunas dynkuus, e€ rpagux u bu6mmorexa LIOK
cBoiicTBa. OnucaHue CBOWCTB https://m.edso0.ru/7f4399b4
57 [Tapabona, KOOpAUHATHI BEPIIUHBI bubnnorexa [IOK
napadoJIbI https://m.edsoo.ru/7f439eb4
58 [Tapabosna, KOOpIUHATHI BEPIITMHBI bubmuorexa [JOK



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

napaboJibl, OCh CUMMETPHUH 1apadoJIbl

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

59

[Tapabosna, KOOpIUHATHI BEPIIMHBI

napa0oJIbl, 0Cb CUMMETPHHU ITapaloJIbl.

[TocTpoenus

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

60

[Tapabona, HanpaBiIeHUE BETBEH

bubmuorexa [IOK
https://m.edsoo.ru/7f43a31e

61

[Tapabosna, KOOpIUHATHI BEPIIMHBI

napaboJIbl, 0Cb CHMMETPHH NapadoJIbl.

3auér

bubmuorexa [IOK
https://m.edsoo.ru/7f43a526

62

[TapaGomna, KOOpAMHATHI BEPIIIMHBI

napaboJibl, OCb CHMMETPHH apadoIIbl.

CamocrositenpHas pabora

63

64

I'paduku pynkumit: y = KX, y = kx +
b, y=k/x, y=x3, y=vX, y=[x|
I'paduxm ynkumii: y =kx, y =kx +

b, y=k/x, y=x3, y=vx, y=[x|.
[TocTpoenus

65

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

b, y=k/x, y=X*, y=vX, y=[x|.
CamocTrosrenpHas pabota

66

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

b, y=k/x, y=x3, y=vx, y=[x|.
[TpakTukym xk OI'D

67

I'paduxu pynkunmii: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[x|. 3aganus
OUIIN

68

I'padukn pynkmwmii: y = kX, y = kx +
b, y=k/x, y=x3, y=vX, y=|x|. 3auér



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

69 KonTtponbHas pabota no teme bubnmoreka [JOK
"OyHKIIANR" https://m.edsoo.ru/7f43ab84
70 [TonsTue ynciaoBoit bubmuorexa [IOK
MIOCJIEA0BATEILHOCTH https://m.edsoo.ru/7f43e6c6
3a/iaHue 1ocae10BaTeIbHOCTH
71 eKyppEeHTHOH (opMyIIoil u bubmioreia LIOK
PEKYPP . PMY. https://m.edsoo.ru/7f43ebda
dbopMyIoii N-To YIeHa
79 ApupmeTrnueckas ¥ reoMeTpudeckas bubnnorexa [IOK
IIpOrpeccuu https://m.edsoo.ru/7f43ed7e
73 ApudmeTrueckast U reoMeTpuuecKas bubnmnoreka [JOK
nporpeccun. OTauuus https://m.edsoo.ru/7f43f3b4
DopMyiibl N-T0 YIeHa
74 apupMETHUIECKONU U TEOMETPUICCKON bubmmorexa [JOK
P . P https://m.edsoo.ru/7f43f58a
POrpeccuii, CyMMbI IEPBBIX N YJICHOB
3akpermieHue GopMysbl N-ro wieHa
75 a I/I(P;)MQTI/IIIeCE)OI\/JII) I/I};GOMG NYECKOU bubamorera LOK
P . P https://m.edsoo.ru/7f43ef2c
POrpeccuii, CyMMbI IEPBBIX N YJICHOB
CyMMBI IEpBBIX N YICHOB
76 apupMeTHUECKON U reOMETPUUECKON bubmioreia LIOK
P . P https://m.edsoo.ru/7f43f0c6
nporpeccuit
CyMMBI TIEPBBIX N YJICHOB
7 a yI/IIWQ)MeTHEeCKOﬁ 1 TEOMETPUICCKON bubmorexa LOK
P . P https://m.edsoo.ru/7f43f72e
nporpeccuil. Pemenne 3agaq
CyMMBI IEPBBIX N YJICHOB
78 a y:(I)MeTH‘I{)eCKOﬁ Y T€OMETPUYECKON brbmiorexa LIOK
p . . p https://m.edsoo.ru/7f43f8a0
nporpeccuil. 3auér
79 N306paskeHne 4IeHOB

apupMeTHIECKON U reOMEeTPHUUECKON



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
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MPOrpeccuil TOUKaMH Ha
KOOPAWHATHOMW IJTIOCKOCTH

80

N300paxeHue 4ieHOB
apuQMEeTHIECKON 1 TeOMETPHUECKON
Mporpeccuil Ha KOOPAUHATHOU
IJIOCKOCTH

81

JInHEeNHbII 1 3KCIIOHEHIIUATIbHBIN
poct

82

CrokHBIC IMPOUCHTLBI

bu6nunorexa LIOK
https://m.edsoo.ru/7f43fe0e

83

CrnoxxHbIe IPOIIeHTHI. Perienue 3anau

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

84

Konrtponsnas pabota o teme
"YycoBbIe MOCIEA0BATEIHLHOCTH"

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

85

[ToBTOpeHmE, 0600IEHNE 1
CHCTEMaTH3aLMs 3HAHUH. 3aMuch,
CpaBHEHUE, NEUCTBUS C
NEHCTBUTENbHBIMH YUCIIaAMU,
YHCIIOBas psiMast

86

[ToBTOpeHme, 0600IIEHNE 1
cucreMarusanus 3HaHui. IIponeHTsl,
OTHOILIEHUS, IPONIOPLIUI

87

[ToBTOpEeHME, 0000IIEHNE 1
CUCTEMAaTH3alMs 3HAHUH.
Oxkpyrienue, TpuoOImKeHne, OIleHKa

88

[ToBTOpenue, 06001eHNE 1
cucTeMaTh3anus 3Hanuil. Pentenue
TEKCTOBBIX 3aJ1a4 apU(PMETHICCKUM

bu6nunorexa LIOK
https://m.edsoo.ru/7f443b12



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

CII0coooM

IToBTOpeHue. Pemenne TeKCTOBBIX

bubnuorexa [IOK

89
3a/1a4 apu(hMETHIECKUM CIIOCOOOM https://m.edsoo.ru/7f443cd4
[ToBTOpenue, 060061IeHNE 1
90 cucTeMartu3alus 3HaHui. Pemenne bubmorera [JOK
H ' https://m.edsoo.ru/7f443fea
TEKCTOBBIX 3a7[a4 HA TIPOICHTHI
[ToBTOpenue, 060061IeHNE U
91 CHCTEMaTH3alMs 3HAHUM. bubmuoreka [IOK
[IpeobpaszoBanue anredpanyecKux https://m.edsoo.ru/7f4441ca
BBIPAXXEHH, JOMYCTUMbIE 3HAUCHUS
[ToBTOpenue, 0600IIEHNE U
92 CHCTEMAaTH3aLIUs 3HAHUH. bubmuorexa [JOK
[IpeoOpa3zoBanue anredGpandeckux https://m.edsoo.ru/7f444364
BBIPAXKECHUU
[ToBTOpeHmE, 0600MIIEHNE 1
CHCTeMaTH3alMs 3HAHUM.
93 [IpeobpazoBanue anredpanyecKux bubmorera [JOK
peobp . p https://m.edsoo.ru/7f444612
BBIPAXCHH, JOMYCTUMbIC 3HAYCHHUS.
3auér
[MosTopenwue. [IpeoOpazoBanue
94 anredpandecKuX BBIPAKEHUN bubmorera [JOK
P P ’ https://m.edso0.ru/7f444a94
JOITYCTUMbIE 3HAYCHHUSI
[ToBTOpEeHme, 0600IIEHNE 1
95 cucreMaru3anus 3HaHuH. OyHKIMH: bubmuorexa [IOK
IIOCTPOEHUE, CBOMCTBA N3YYCHHBIX https://m.edso0.ru/7f444c56
b yHKIHi
96 [ToBTOpeHne. @yHKUMU: IOCTPOCHHUE, bubnmorexa [JOK

CBOMCTBA U3yYEHHBIX (DYHKITHI

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



https://m.edsoo.ru/7f443cd4
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97

[ToTOpenue.lloctpoenue, cBolicTBa
M3YYEHHBIX ()YHKITHI

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

98

[ToBTOpenue, 060061IeHNE 1
cucremMartusauus 3HaHui. OyHKINH:
MIOCTPOEHUE, CBOMCTBA N3YYEHHBIX
byHKIMNA. 3a4ET

bu6mmoreka [IOK
https://m.edsoo.ru/7f4452¢e6

99

[ToBTOpenue, 0600IIEHNE U
CHCTeMaTH3alMs 3HAHUM.
I'paduueckoe perienne ypaBHeHU U
UX CUCTEM

bu6mmoreka [IOK
https://m.edsoo.ru/7f445516

100

[TosTopenue. ['padpuueckoe pemenue
YPaBHEHHUH U UX CUCTEM

101

Hroropas KOHTpPOJIbHAA pa60Ta

102

O000111eHHE U cCUCTEMAaTU3ALML
3HaHUH Kypca anreopsl

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102
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https://m.edsoo.ru/7f445516




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

» Anrebpa, 8 kimacce/ MakapsiueB FO.H., Munmiok H.I'., Hemkos K.W. u npyrue,
AxuunonepHoe obuiectBo «M3narensctBo «IIpocBemnieHue»
» Anrebpa, 7 xknacce/ MaxkapsraeB FO.H., Munmiox H.I'., Hemxos K.U. u npyrue,
AxumonepHoe obmiectBo «M3narensctBo «IIpocBenieHue»
» Anrebpa, 9 knacc/ Makapsiues F0.H., Munnatox H.I'., Hemmkos K.U. u apyrue,

AxnmonepHoe obmrectBo «M3marenscTBo «IIpocBemieHne»

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA
KoHTponbHbIE 1 caMOCTOSATENbHBIE Pa0OTHI

Meroanueckoe mocodue

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPChHI CETU

HUHTEPHET

bubmuoreka LIOK https://m.edsoo.ru/ , http://school-collection.edu.ru/, POII,
http://www.fipi.ru, http://www.alexlarin.narod.ru, http://reshuege.ru, https://math-
ege.sdamgia.ru
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