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HOACHUTEJBHASA 3AIINCKA

Anrebpa SBISETCS OJHUM U3 OMOPHBIX KypPCOB OCHOBHOTO OOIIEro 00pa3oBaHMs: OHA
obecrieuyMBaeT U3YYEHHUE JAPYrUX JUCHUUIUIMH, KAaK €CTECTBEHHO-HAy4yHOro, TaK U
T'YMAaHUTAPHOTO IMKJIOB, €€ OCBOCHUE HEOOXOIUMO ISl MPOOJDKEHUS OOpa3oBaHUS U B
MOBCEIHCBHOM JKM3HU. Pa3BuTHe y 0OydYamIIUMXCs HAyYHBIX NPEACTaBICHUNA O
NPOUCXOXKIEHUH U CYIIHOCTH ajreOpanyeckux aOCTpakiui, Crocode oTpaxeHus
MaTeMaTHYeCKOW HayKOW SBJIEHUM W TIPOILIECCOB B TMpUPOAE U OOIIECTBE, POJIH
MaTeMaTUYECKOT0 MOJICIUPOBAHMS B HAayYHOM IIO3HAHWMU U B MPAKTUKE CIOCOOCTBYET
(GOpPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS M KAYE€CTB MBIINUICHUS, HEOOXOIUMBIX IS
ajanTallii B COBpeMEHHOM IudpoBoMm obmecTBe. M3ydeHue anreOpbl obOecreuynBacT
pa3BUTHE YMEHHUs HaOmogaTh, CpaBHUBATh, HAaXOAUTh 3aKOHOMEPHOCTH, TpelyeT
KPUTUYHOCTH MBIIIJIEHUS, CHIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JICUCTBUS U
BBIBO/IbI, (DOpMyIHpoBaTh yTBepKaeHUsI. OCBOeHHUE Kypca alireOphl 00eCieYrBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUS OO0YYarOUIUXCs: OHU MCHOJIb3YIOT JIEAYKTUBHBIE U WHIYKTUBHBIE
paccyxaeHus, o000IIeHne W KOHKpETH3aIuioo, adcTparupoBanne W aHajgoruro. OOydeHue
anrebpe  mpeAmnoyiaraeT  3HAYMTEIBHBIM  OOBEM  CaMOCTOATEIIBHOM  JIEATEIIbHOCTH
0o0yyYaromuxcsi, IMOATOMY CaMOCTOSITEJIbHOE pElIeHHWe 3a/ad  SBISETCS pealu3aluen
NEATEeIbHOCTHOTO MPUHIIUIIA O0YUYEHUS.

B crpykType mnporpamMmbel y4eOHOTO Kypca «AnreOpa» s OCHOBHOTO OOIIEro
00pa3oBaHHsI OCHOBHOE MECTO 3aHHMAIOT COACPKATCIbHO-METOANYEeCKUE TUHUK: «Hucaa u
BBIYHCIICHUS», «ANre0panyecKue BRIPAKCHHN», « Y PAaBHCHHS H HEpaBEHCTBA», « DYHKITUNY.
Kaxnas U3 3TUX COAEpKATEIbHO-METOIMUECKUX JTMHUN Pa3BUBACTCS HA MPOTSHKEHUU TPEX
JIeT U3YUYEHHUS Kypca, B3aUMOJICUCTBYSI C APYTUMU €T0 JIUHUAMU. B xo/1e u3ydeHus yueoOHOro
Kypca OOydJaronaMcsl TPUXOJIUTCS JIOTHYECKH pPacCykIaTh, HCIOJIb30BaTh TEOPETHKO-
MHOKE€CTBEHHBIH SI3bIK. B CBSI3M ¢ 3TUM B ITporpaMmy y4eOHOTo Kypca « Anredpay BKIFOUSHBI
HEKOTOPBIE OCHOBBI JIOTHKH, MPEJICTABICHHBIE BO BCEX OCHOBHBIX pa3jieliax MaTeMaTUYECKOTo
o0pa3oBaHMsI M CHOCOOCTBYIOLIME OBJIQJACHUIO OOYYalOIMMHUCA OCHOB YHUBEPCAIBHOTO
MaTeMaTu4deckoro si3bika. CoepikaTeIbHON U CTPYKTYPHOH OCOOCHHOCTHIO YyU4eOHOTO Kypca
«Anrebpay SBIIETCS €ro HHTETPUPOBAHHBIN XapaKTep.

Conepxanve nuHUM «Yuciaa W BBIYUCICHUSD CIYXKUT OCHOBOM [JIsl NAJIbHEHIIETrO
M3YUYCHHS] MAaTEMaTUKH, CIIOCOOCTBYET Pa3BUTUIO Y O0YUAIOITUXCS JIOTUYECKOT'O MBIIIICHHUS,
(GOpMUPOBAHUIO YMEHHUS TIOJIB30BAThCS  AJITOPUTMAaMH, a TakKKe MPUOOPETEHUIO
MPaKTUYCCKUX HABBIKOB, HEOOXOJIUMBIX JJIsl IOBCEIHCBHOMW XW3HHU. Pa3BuTHE MOHATHSA O
YUCJIE HAa YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs CBSI3aHO C pAIMOHATBLHBIMU U
UPpALIMOHAIBHBIMU YUCIIaMH, (POPMHUPOBAHUEM MPEACTABICHUNA O NEWCTBUTEIHLHOM YHCIIE.
3aBepIiieHne OCBOSHUS YUCIIOBOM JIMHUU OTHECEHO K CpeIHEMY 00I1IeMy 00pa30BaHUIo.

Conepxanue JBYX alreOpandyecKux JUHUM — «AJre0Opandeckue BBIpaKEHUS» U
«YpaBHEHHS ¥  HEPABEHCTBa» CIOCOOCTBYET (OPMHUPOBAHUIO Y  OOYJArOIIHXCS
MaTEeMaTUYeCKOTro ammapara, HeoOXOIUMOTO IJIsi perieHus 3aJad MaTeMaTHUKHA, CMEKHBIX
OpeaMETOB M TPaKTHUKO-OPUEHTHUPOBAHHBIX 3amad. Ha ypoBHe OCHOBHOro o0II€ero
oOpa3oBaHUs YYEOHBIM MaTepuan TPYNIUPYETCS BOKPYT pPallMOHAIBHBIX BBIPAXKESHUM.



Anrebpa JIEMOHCTpUpPYET 3HAYE€HHE MaTEeMaTHKH KaK S3bIKa ISl  TOCTPOCHUS
MAaTEMATUYECKUX MOJICJIEN, ONMUCAHUA MPOLECCOB U SIBIICHUU pEeAIbHOro Mupa. B 3amaum
oOydeHusi anreOpe BXOIAT TakKe JalbHEWIlee pa3BUTHE AJTOPUTMUYECKOTO MBIIIICHUS,
HE0OXO0IUMOI0, B YaCTHOCTH, JIJI OCBOCHUSI Kypca MHGOPMATUKHU, U OBJIaJICHUE HABBIKAMU
JIeNyKTUBHBIX paccyxkaeHuil. [[peoOpa3zoBaHne CUMBOJIBHBIX (POPM CLIOCOOCTBYET Pa3BUTHIO
BOOOpa)keHUs1, CHOCOOHOCTEH K MaTEMaTHYECKOMY TBOPUECTBY.

Conepxxanue  (YyHKIUOHAIBHO-TPAPUUYECKON JIMHUM HAIEICHO Ha MOJIyYeHHE
oOy4JaronMMuUCss 3HaHUW O (YHKIMSIX KaK BaKHEWIIeW MaTeMaTHYeCKOW MOJEeNH JUis
OMMCAHUS U MCCIIEIOBAaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJICHUN B MPUPOJE U OOIIECTBE.
N3yuenne matepuana CIOCOOCTBYET PA3BUTHIO y OOYYAIOIIMXCS YMEHHS HCIOJIb30BaTh
pa3MYHbIE BBIPA3UTENBHBIE CPEACTBA SI3bIKA MAaTEMAaTUKH — CJIOBECHBIE, CUMBOJUYECKHE,
rpaduyeckue, BHOCUT BKJIaJ B (DOPMHUPOBAHUE TMPEACTABICHUNA O POJIM MAaTEMaTUKH B
Pa3BUTHUH LIMBUJIU3AIUU U KYJIbTYPBHI.

CormacHo yuyeOHOMYy milaHy B 7-9 kiaccax wu3yyaercss y4eOHbIM Kypc «Anredpay,
KOTOPBIM BKJIIOYAET CIEAYIOIINE OCHOBHBIE pa3febl coAepkanus: «Hucna u BEIYUCICHUSD,
«AJredpanyecKkue BhIpAKEHUN», « Y paBHEHUS U HEPABEHCTBA», « DYHKIIMM.

Ha usyuenue yue6Horo kypca «Anredpa» orsoautcs 306 yacos: B 7 kiacce — 102 yaca
(3 yaca B Henento), B 8 kitacce — 102 gaca (3 gaca B Henento), B 9 kinacce — 102 gaca (3 yaca B
HEJICITIO).

COAEPKXAHUE OBYUYEHUA
7 KIIACC

Yucaa v BBIYUCICHUSA

Jpobu OOBIKHOBEHHBIE U JECATUYHBIC, TIEPEXO] OT OAHOW (PopMBI 3amucu npobel K
apyroi. IloHsiTHe palMOHAIBHOTO 4HCIA, 3alich, CpaBHEHHE, YIOPSIOYUBAHHE
paloHaIbHBIX Yncel. ApupMeTHIecKre NeUCTBUS C pallMOHATBHBIMU YHClIaMu. Perienue
3a]1a4 U3 peaylbHOM MPAKTUKH Ha YacTH, Ha TPOOH.

CreneHp ¢ HaTypaJIbHBIM IOKa3aTeNieM: oNpeesieHue, mpeoOpa3oBaHue BhIpAXKEHHUN Ha
OCHOBE OIpeieNICHus, 3aMuch OOIbIINUX yncen. [IporeHTsl, 3anuch TPOLEHTOB B BUAE IPOOH
U apoOu B BUIEC MPOIEHTOB. Tpu OCHOBHBIC 33aJayd Ha TPOIEHTHI, PEIICHHWE 3aj1ad H3
peaIbHOM NIPAKTUKHU.

[IpumeHeHne NpU3HAKOB AETUMOCTH, Pa3JI0KEHNUE HA MHOXKUTEIN HATYPaJIbHBIX YHCEI.

PeanbHble 3aBUCHMOCTH, B TOM YHCJIE TIpsiMasi U 0OpaTHasl MPOTOPLHOHAIBHOCTH.

AuireOpandecKkue BbIPaKeHUSA

[lepeMeHHbIE, YHCIIOBOE 3HAUEHHE BBIPAKEHUS C MepeMeHHOM. JlomycTuMble 3HaUeHUSI
nepemMeHHbIX. lIpencraBieHne 3aBUCMMOCTH MEXAYy BeIUYMHAMU B BHIE (DOPMYIIBI.
Boruncnenuss mo ¢opmynam. IlpeobpazoBanue OYKBEHHBIX BBIPRKEHUH, TOXKIECTBEHHO
paBHBIC BBIPAKEHUS, MTPaBUIIa MPEOOPA30BAHMS CYMM U MPOU3BEACHUMN, TPaBUIIa PACKPBITHS
CKOOOK M MPUBEICHUS MOJOOHBIX CIIaraeMbIX.

CBoiicTBa CTENEHH C HATYPAJIbHBIM MTOKA3aTEeJIEM.



OpnHounensl 1 MHOrowieHbl. CteneHb MHOrowieHa. Clio)KeHue, BBIUUTAHUE, YMHOKEHHUE
MHOTO4JIEHOB. @OpMyJIbl COKPAIIEHHOIO YMHOKEHUS: KBaAPaT CYMMBI M KBaJIpaT pa3HOCTH.
®opmysia pa3HOCTH KBaIpaToB. Pa3nokeHne MHOTOUYJIEHOB HA MHOKUTEIIH.

YpaBHeHUs U HEPABEHCTBA

YpaBHeHUEe, KOPEHb YpaBHEHUS, TIPaBUiIa MPeoOpa30BaHus YpaBHEHUS, PABHOCUILHOCTD
YpPaBHECHUM.

JluHerHOE ypaBHEHUE C OJHOM MEPEMEHHOM, YHUCJIO KOPHEW JIMHEMHOTO YpPaBHEHUS,
pelieHne JTUHEWHbIX ypaBHeHUN. COCTaBIICHHE YpPaBHEHUH MO YCIOBHIO 3ajaud. Pemienue
TEKCTOBBIX 33124 C IOMOILIbIO0 YPABHEHHUI.

JIuneiiHoe ypaBHEHHUE C IBYMs MIEPEMEHHBIMU U €ro rpaduk. CucreMa IByX JTHHEHHBIX
ypaBHEHHUH ¢ JByMs MepeMeHHbIMU. PerieHue cucteM ypaBHEHUN CIOCOOOM MOACTAaHOBKH.
IIpuMeps! perieHus TEKCTOBBIX 3a7a4 C [IOMOILBIO CUCTEM YPaBHEHUM.

DOyHKUUHA

Koopaunara toukn Ha mpsmoil. UucnoBele NpOMeEKYTKU. PaccTositHue Mexay AByms
TOYKAMHU KOOPJAMHATHOMN MPSIMOM.

[TpsimoyronbHast cucrema koopauHat, ocu OX u Oy. AGcuucca U opAHHATAa TOUYKH HA
KOOpAMHAaTHOM miockoctu. [Ipumeps! rpadukoB, 3a1aHHbIX Gopmyiaamu. YteHue rpapukoB
peanbHbIX 3aBucuMocTeil. [lonstue dynkuuu. ['paduk Qynkuu. CpoiicTBa (QyHKIHIMA.
JIuneiinas ¢pynkims, e€ rpaduk. ['paduk Gynkum y = |X|. 'paduueckoe pernieHne TMHEHHBIX
YPaBHEHUH U CUCTEM JIMHEWHBIX YPABHECHHUI.

8 KJIACC

Yucna v BBIYUCICHUSA

KBagpatueiii kopenb u3 uucina. [londarue o0 uppanumoHanbHOM uwuciie. [lecaTuynbie
npuOIMKEHNsT UppalMoHalbHbIX yrces. CBolicTBa apu(pMEeTHUECKUX KBAPATHBIX KOPHEH U
UX TpPUMEHEHHE K NPeoOpa3OBaHUIO YHUCIOBBIX BBIPAKEHUH UM BBIYUCIICHUSM.
JlericTBUTENIBHBIC YHCIIA.

CreneHb ¢ LEIbIM MOKa3aTeaeM U €€ cBoiicTBa. CTaHAapTHAs 3alUCh YHCIIA.

AJuire0panvecKue BbIPaKeHUs!

KBagpaTHbIil TpEXUsEH, pa3noKeHUE KBAAPATHOTO TPEXUIEHA HA MHOKUTEIN.

Anrebpandeckas apoob. OCHOBHOE CBOMCTBO anredpanueckoil apoou. CroxeHue,
BbIUUTaHUE, yMHOXKEHHE, JIeJIeHHE allreOpandeckux apooeil. ParmonanbHble BBIpaKEHUS U MX
npeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBanpaTtHoe ypaBHeHue, popmyna KopHel KBaapaTHoOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHEeHMM, CBOASIIMXCS K JMHEHWHBIM M KBaApaTHbIM. lIpocreifimme apoOHO-
palMOHAJIBHBIC YPABHECHMUS.

I'padmyeckas nHTEpIIpETALU YPABHEHUM C IBYMS IEPEMEHHBIMU U CUCTEM JIMHEWHBIX
YPaBHEHUH C IBYMs IEPEMEHHBIMU. [IpuMephl pelmennss CUCTEM HEJIMHEWHBIX YPABHEHUN C
JIBYMsI IIEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3a71a4 aaredpanyecKuM CrocoooM.



UucnoBble HEpPABEHCTBA M HX CBOWCTBAa. HEpaBEeHCTBO € OOHOW NEPEMEHHOM.
PaBHOCHJIBHOCTh HEpaBEHCTB. JIMHElHbIE HEpaBEHCTBA C OJHOM mepeMeHHOl. CucreMbl
JIMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM.

DOyHKUUHA

[Tonsitue pynkiuu. O0IacTh ONpeaeNeHUs: 1 MHOKECTBO 3HaUeHUN GyHKIKUU. CrIOCOOBI
3a1aHus QYHKITUH.

I'paduk ¢pynkmuun. Utenune cpoiictB QyHkiuu mno e€ rpaduxy. [Ipumeps! rpadukos
GyHKIHU, OTpaXarouX peaabHbIe MPOIIECCHI.

OyHKIMH, ONUCHIBAIONINE MPSAMYIO U 00paTHYIO MPOMOPIHOHAIBHBIE 3aBUCUMOCTH, HX
rpaduxu. @yukmun y = X2,y = X3, y = VX, y=|X|. [padudeckoe pelienne ypaBHEHHI 1 CHCTEM
YPaBHEHHUM.

9 KUIIACC

Yuciia ¥ BBIYMCICHUSA

PanmonaneHele yncia, MppaloHaIbHbIE YUCIIa, KOHEYHbIE U OECKOHEUHBIE IECATUUHBIE
Apodu. MHOXKECTBO ACHCTBUTEIbHBIX YHCEN, JECUCTBUTENbHBIE YMCIAa KaK OECKOHEUYHbIE
JeCATUYHbIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXAY MHOMXKECTBOM
JNEUCTBUTENBHBIX YUCET U KOOPJAUHATHOM MPSAMOIA.

CpaBHeHHE EUCTBUTENIBHBIX YHCEN, apU(PMETUYECKHE NECUCTBUS C ACHCTBUTEIBHBIMU
YU CIIAMU.

Pa3mepbl 00BEKTOB OKPYXKAIOIIEr0 MHUpPA, JJIUTEIBHOCTh MPOLIECCOB B OKPYKAIOIIEM
MHpE.

[Tpubnuk€HHOE 3HAUYEHHME BEIMYMHBI, TOYHOCTH MpUOIMKeHUs. OKpyrieHue 4ucedn.
[Ipruknaka 1 OLIEHKA pEe3yIbTaTOB BEIYMCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOISIIUXCS K TUHEUHBIM.

KBampaTtHoe ypaBHeHue. PemieHnne ypaBHEHUH, CBOISAIIMXCA K  KBaJIPATHBIM.
buksanpatHoe ypasHeHue. [Ipumepsl pernieHnst ypaBHEHUN TPETbEH U YETBEPTOU CTENIEHEUN
Pa3JI0KEHUEM Ha MHOXKHUTEIIH.

Pemenne  npoOHO-palMOHANBHBIX  YpaBHEHMA.  PereHue  TEKCTOBBIX  3a/1ad
anreOpanyeckuM METOJIOM.

VYpaBHeHUE ¢ IByMs NEPEMEHHbIMU U ero rpaduk. PemeHue cucteM OBYX JIMHEWHBIX
YpPaBHEHHUH C IByMs NEpEMEHHBIMU. PerieHue cuctemM IByX ypaBHEHHMM, OJHO M3 KOTOPBIX
JTUHENHOE, a IPyroe — BTOPoi cTeneHu. ['padudeckas nHTEpIpeTaius CUCTEMbl YPaBHEHUM C
JIBYMsI [IEPEMEHHBIMU.

Pelienre TeKCTOBBIX 3a7a4 anreOpandeckuM CrocoOoM.

HucioBble HEPAaBEHCTBA U UX CBOWCTBA.

Pemienue MHEMHBIX HEPABEHCTB C OJHOM NEPEMEHHOM. PemeHne cucrem JIMHEWHBIX
HEPaBEHCTB C OAHOU nepeMeHHol. KBanparHueie HepaBeHcTBa. ['paduyeckas uHTepIpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMH.

DyHKUNHA



KBagparnunas Qyskius, e€ rpadux u cBoiictBa. [lapabona, KOOpaUHATH BEPUTUHBI
napadoJibl, 0Cb CHMMETPHH 1Mapadoibl.
I'padukn Gpyrxumit: Y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| , u ux cBoiicTBa.
Yucaosbie MOCJIEI0BATEILHOCTH U IPOrPecCun
[ToHdaTHE  YMCIOBOM  MOCIENOBATENBHOCTH.  3aJaHUE  MOCIEHOBATEIbHOCTU
peKyppeHTHOH hopMyIIoi u GopMysI0i N-To YIeHa.
Apudpmernueckas W TeomeTpuyeckas mporpeccur. DopMmynbl  N-TO  YiIeHa
apu(pMeTUYECKON U TeOMETPHUUECKON MPOTrPeCcCHii, CyMMbI TIEPBBIX N YJICHOB.
N300paxkeHne 4JIeHOB apU(PMETHUECKON U T€OMETPUUYECKON MPOTPECCHl TOYKaMU Ha
KOOPJIMHATHOM IUIOCKOCTH. JINHEMHBIN U SKCIIOHEHIUAIBHBIN pOCT. CIIOXKHBIE POLIEHTHI.
IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA ITPOTPAMMbBI YYEBHOI'O
KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHUS MPOrpaMMbl Y4EOHOTO Kypca «Amnredpa»
XapaKTepU3yHTCs:

1) maTpuoTnyeckoe BOCIUTAHHE:

MPOSIBJIEHUEM HHTEpPEca K IMPOUUIOMY W HACTOSIIEMY POCCHUHUCKONM MaTE€MaTHKH,
LIECHHOCTHBIM OTHOIIEHUEM K JOCTHMKEHHUSIM POCCHUHUCKHUX MATEMaTHKOB M POCCHHCKON
MAaTEMATUYECKOM WIKOJIBI, K MCIOJb30BAHUIO HITUX JOCTWKEHUW B JPYrHX HayKax H
MPUKIAAHBIX cdepax;

2) rpaxIaHCKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBHITIOJIHEHUIO OO0S3aHHOCTEN TIpakJIaHWMHA U pealu3allud e€ro Ipas,
MPEJICTABICHUEM O MAaTeMaTUYECKUX OCHOBax (DYHKIIMOHUPOBAHMS PA3JIMUHBIX CTPYKTYD,
SBJICHHM, TIPOLIETYP TPAXKAAHCKOTO O0IIIeCTBa (HapuMep, BBIOOPHI, OTIPOCHI ), TOTOBHOCTBIO K
00CYXJICHHIO STUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTHUYECKUM MTPUMEHEHUEM JTOCTIKCHHM
HAaYKH{, OCO3HAHUEM BAXKHOCTH MOPAJIBHO-3TUYECKUX ITPUHIIUIIOB B AEATEIIBHOCTH YYEHOTO;

3) TpyaoBoOe BOCIIMTAHUE:

YCTAaHOBKOW Ha aKTMBHOE y4acTHE€ B PEIICHWU MPAKTUYECKUX 3a7a4 MAaTEMATHYECKOM
HaIpPaBJICHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTHYECKOTO0 OOpa30BaHUS Ha MPOTSIKECHUU
BCEU KU3HU IS YCIENTHON TTPO(hEeCCHOHaTbHOM NeATeIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX
YMEHHM, 0CO3HAHHBIM BEIOOPOM U TTOCTPOCHUEM WHIWBUAYATbHONU TPACKTOPHUU 00pa30BaHUS
Y KU3HEHHBIX IJIAHOB ¢ YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

CIIOCOOHOCTBIO K AMOIMOHATBHOMY M 3CTETUYECKOMY BOCHPHUSITHUIO MATEMATHUYECKUX
0o0OBEKTOB, 3aJay, pEIICHWH, pacCyXJIEHWH, YMEHHUIO BHJACTh MAaTEMAaTHYECKHE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS:

OpHEHTAIMEH B JIEATEILHOCTH Ha COBPEMEHHYIO CUCTEMY HAYYHBIX MPEACTABICHHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOJbI M OOLIECTBa, MOHHUMaHUEM
MaTeMaTUYeCKOW HayKd Kak cepbl YeJTOBEUYECKOW IESITEIBHOCTH, ATANoOB €€ pa3BUTHS U



3HQYUMMOCTH JUId DPa3BUTUA LUBWIM3ALMM, OBJAJACHUEM S3BIKOM MAaTEMaTHKA U
MaTeMaTUYECKOW KyJIbTYpOM KaK CpPEICTBOM IO3HAHMS MHpPA, OBIAJACHUEM NPOCTEUIINMH
HAaBBIKAMH HCCIICOBATEIIbCKOM NEATEIBHOCTH;

6) ¢usnyeckoe BocnmuTaHMe, (POPMHUPOBAHME KYJBTYPbl 3[A0POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJayYms:

TOTOBHOCTBIO IIPUMEHSTh MATEMAaTHUYECKUE 3HAHMWS B HHTEPECAX CBOErO 3/10POBBA,
BEJICHMSI 3J0pOBOr0 00pa3a *HU3HU (340pOBOE MUTaHUE, COANTAHCUPOBAHHBIN PEXUM 3aHATHUI
U OT/JbIXa, peryisipHas (pusndeckast akTHBHOCTb), COPMUPOBAHHOCTHIO HaBbIKa pediekcun,
IpU3HAHUEM CBOETO IpaBa Ha OLIMOKY U TaKOT'O K€ IIpaBa IPyroro 4eaoBeKa;

7) 3K0JIOrHYeCcKOoe BOCIIMTAHUE:

OpHEHTAallMel Ha MPUMEHEHHE MAaTEMAaTUUECKUX 3HAHUM JIs1 pelIeHus 3a/1a4d B 001acTH
COXPAaHHOCTH OKPY’KAIOLIEH Cpelbl, IJIAHUPOBAHMS ITOCTYIIKOB M OLEHKH HUX BO3MOXKHBIX
MOCJIEACTBUM JJIs1 OKPY KAIOLIEH Cpelibl, 0CO3HAHUEM ITI00aIbHOTO XapaKTepa SKOJIOTHYECKIX
npo0JieM U MyTeH UX perieHus;

8) ajanTauus K M3MEHSIOIUMCH YCJIOBUAM COLUAIBLHOM M IPUPOAHON Cpelbl:

TOTOBHOCTBIO K JICUCTBUSIM B YCIOBHUAX HEONPEIEIEHHOCTH, TOBBIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€epe3 IPAKTUUECKYIO IESITEIbHOCTD, B TOM YUCIIE YMEHUE YYUTHCS Y APYTUX
Jroel, npuoOpeTaTh B COBMECTHON EATEIbHOCTH HOBBIE 3HAHMSI, HABBIKM U KOMIETEHIIUU
U3 ONbITA IPYTHUX;

HE00XOAMMOCTHIO B ((OPMUPOBAHUH HOBBIX 3HAHUI, B TOM yucie (OpMYyIUpOBaTh UJEH,
MOHSTHSL, TUIIOTE3bl 00 0OBEKTAX U ABJICHUSAX, B TOM YUCIIE paHEe HEM3BECTHBIX, OCO3HABATH
Ae(PUIITH COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CUTYyallMIO, BOCHPUHUMATH CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOIINII KOHTPMEP, KOPPEKTHUPOBATh MPUHUMAEMbIE PEIICHUS U
nencTBud, (OpMyIupoOBaTh U OLEHUBATH PUCKH U MOCIEACTBUS, POPMUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble Jornyeckue 1efMcTBUA:

e BBIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIEC TPU3HAKU MATEMATUYECKUX OOBEKTOB,
MNOHSTHH, OTHOIIEHUH MEXIY MOHATUAMH, (HOPMYIUPOBATH ONPEACICHUS TOHATUM,
YCTaHABIIMBAaTh CYIIECTBEHHBI MpHU3HAK KilacCU(PUKAIMK, OCHOBAaHUS  JUIS
00001IEeHNS U CPaBHEHUSI, KPUTEPUU MTPOBOAMMOIO aHAIIN3A,

e BOCIPUHUMATH, (POPMYITUPOBATH U MPEOOPA30BBIBATEH CYKICHUS: YTBEPAUTEIIbHbBIE U
OTpHULaTeNbHbIE, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

e BBIBJLITh MAaT€MATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M W IPOTUBOPEUYUS B
(dakTax, AaHHBIX, HAOMIOACHUSIX M YTBEPXKICHUSX, MpeAsiaraTb KPUTEPUU IS
BBIBJIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUYUN;

e JIENaTh BBIBOJBI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U MHIYKTHBHBIX
YMO3aKIIFOUCHNUH, YMO3aKIIFOUCHUH 10 AaHAJIOTHH;



pazOupaTh J0Ka3aTelbCTBA MATEMATHYECKUX YTBEPXKACHUU (MpsAMbIE U OT
MIPOTUBHOI0),  NPOBOAUTH  CAMOCTOSITEBHO  HECJIOXKHBIE  JOKa3aTelIbCTBa
MaTeMaTUYeCKuX (PaKTOB, BBICTPAaWBaTh apryMEHTAIMI0, NPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BBIOMpaTh CHOCOO pemieHus yuyeOHOW 3amauyu (CpaBHHBATh HECKOJIBKO BApUAHTOB
pelIeHus, BHIOpaTh Hanbojee MOAXOASAIMINN ¢ YIETOM CaMOCTOSITEIBHO BBIZICIIEHHBIX
KPUTEPHUER).

Ba3oBnle ucciieqoBarejbLCKue 1eMCTBUSA:

UCIIOJIb30BaTh  BOMPOCHI  KAaK  MCCIENOBATEIbCKUNA HWHCTPYMEHT  TO3HAHUA,
dopMynupoBaTh  BOINPOCH,  (UKCUPYIOIIME  MPOTUBOpEUYHE,  MpodIemy,
CaMOCTOSITENIbHO YCTaHaBJIMBaTh HMCKOMOE M JaHHOE, (POpPMHpPOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UIUIO, MHEHUE;

IPOBOJUTH MO CaAMOCTOATEILHO COCTABJICHHOMY IUIAHY HECJIOXKHBIM IKCIIEPUMEHT,
HEOOJIBIIOE HCCIENOBAHUE [0 YCTAHOBJCHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOTO
00bEKTa, 3aBUCUMOCTEH O0OBEKTOB MEXIY COOOIi;

CaMOCTOSITENIbHO  (pOpMYJIUPOBaTH OOOOIIEHUS ¥ BBIBOJABI IO pe3yJibTaram
OPOBENEHHOTO  HAOJNIONIEHUs,  MCCIEJOBaHUS,  OICHUBATH  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TMpoIlecca, a TakKe BBIABUTATH
MPEIOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIOBUSX.

Pabora ¢ nundpopmanueii:

BBISIBIISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HH(GOPMAIINH, TAHHBIX, HEOOXOUMBIX
JUTSI peIeHUs 3a/1a4H;

BBIOMPATH, AaHAJTM3UPOBATH, CHCTEMATU3UPOBATh M HHTEPIPETUPOBATH HH()OPMAITHIO
Pa3TUYHBIX BUIOB M OPM TIPEICTABICHHUS,

BbIOMpaTh (GopMy mpeacTaBieHus HHPOPMAIMA U WUIUTIOCTPUPOBATH peElIaeMbIe
3a/lauyu CXeMaMHu, TuarpaMmmMamMu, HHOU rpauKkoi U MX KOMOWHAIIUSMU,

OIICHMBATh HAJIEKHOCTHh HH(DOPMAITUH 110 KPUTEPHUSIM, MPEIOKEHHBIM YIUTEIIEM HITH
c(hOpMyYTUPOBAHHBIM CAMOCTOSTEIIBHO.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE JeHCTBUSA:

BOCIIPUHUMATh U (POPMYIUPOBATH CYXKICHUS B COOTBETCTBUHU C YCIOBUSIMHU U LEJISIMU
oOlIeHHsI, SICHO, TOYHO, IPaMOTHO BBIpaXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U
NUCbMEHHBIX ~TEKCTax, JaBaTh IOSICHEHUS 1O XOAYy peUIeHUs 3aJayd,
KOMMEHTHUPOBATh NOJyUYEHHBIN pe3yJIbTaT;

B XO0/A€ OOCYXIEHHs 3aJaBaTh BOINPOCHI IO CYIIECTBY OOCYXIaeMON TEMBlI,
poOJIEMBI, PEIIAEMON 3a/1a4u, BBICKa3bIBATh UJIEW, HALIEJIEHHbIE HA TOMCK PELICHHUS,
COMNOCTABISAITh CBOM CYXIECHHS C CYXIEHUSMU JPYTUX YYaCTHUKOB JHAJIOTA,
oOHapyXuBaTh pa3IMdyu€ M CXOACTBO TMO3UILIMA, B KOPPEKTHOU (opme
(bopMyIHpOBATh PA3HOTIIACHSI, CBOU BO3PAKEHUS;

NPEACTABIATh PE3ydbTaThl PELICHHUS 3a/add, OSKCHEPUMEHTA, HWCCIEI0BAHMUS,
MPOEKTa, CaMOCTOSATENIbHO BBIOMpPATh (QOpMAT BBICTYIUIGHHA C Y4€TOM 3ajad
pe3eHTAllMU U OCOOEHHOCTEH ayAUTOPUY;



MOHUMATh M HCIIOJIH30BATh MPEUMYIIECTBA KOMAaHIHON M WHIUBHUIyTBHOU pabOTHI
P PEIIEHNN yIeOHBIX MaTEMAaTUYECKHX 3a]1a4;

OpUHUMATh 1I€JIb COBMECTHOM  JESATENBHOCTH, IUIAHUPOBATH  OpPraHU3AIUIO
COBMECTHOU paboThl, pachpeneisiTh BUAbl padOT, IOTOBAPUBATHCSA, OOCYKIATh
MPOIIECC U PE3YIbTAT PadOoThI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboTel (0OCyXAcHHS, OOMEH MHCHHSIMH,
MO3TOBBIE€ IITYPMbI U JIPYTHUE), BHIIOIHITH CBOKO YacTh paOOThl U KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTUMU YJIEHAMH KOMAaH]Ibl, OLIEHUBATh KA4€CTBO CBOETO BKJIA/Ia B
oOluUi  TPOAYKT MO  KpuUTepusiM,  CHOPMYJIUPOBAHHBIM  YYACTHHUKAMHU
B3aMMOJECHUCTBUA.

PeryisiTuBHbIE YHHBepPcaJbHbIe YueOHbIEe 1€l CTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJIATh IJIaH, ITOPUTM pEIIeHUs 3adaud (WM €ro 4acTh),
BBIOMPATh CHOCOO pEIICHHS C YYETOM HUMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YUETOM
HOBOI MH(POPMALIUH.

CﬂMOKOHTpO.HB, AMOIUOHAJIbHBbIN HHTEJIEKT:

BJIaJIETh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIS IIPOLIECCa U pe3yJibTaTa pelieHus
MaTeMaTUYECKOM 3a4auH;

MpEeABUAETh TPYIHOCTH, KOTOPHIE MOT'YT BOZHUKHYTH [P PELLIEHUH 3a/1a4l, BHOCUTh
KOPPEKTHUBBI B JESATEIIbHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB, HAllIEHHBIX OLINOOK,
BBISIBJIEHHBIX TPYJIHOCTEM;

OLICHMBATh COOTBETCTBUE pe3yibTaTa JEATEIBHOCTH IIOCTABICHHOM LENU U
YCIIOBHSIM, OOBSICHATh MPUUYUHBI JOCTUKEHUS WIA HETOCTUKEHUS 1IeJIM, HAXOAHUTh
OIIKOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI

K koniy oOydenust B 7 Kjacce OOyYarONIMIICS TOMYYUT CIEAYIONIME TPEIMETHBIE
pe3yIbTaThl:

Yuciia ¥ BBIYUCTICHUS

BrImonHsAT, codeTas yCTHbIE W MHCHbMEHHBIE MPUEMBI, apu(METHIECKUE NEHCTBUS C
paIrMOHAIBHBIMU YUCIIAMH.

HaxoauTh 3HaueHUs YMCIOBBIX BBIPAXKECHUN, MPUMEHATh Pa3HOOOpa3HbIE CIOCOOBI U
NpUEMBI BBIYHMCICHUSI 3HAUYCHUN JPOOHBIX BBIPAKEHUH, COAEPIKAIIMX OOBIKHOBEHHBIE U
JECATUYHBIE POOH.

[TepexoauThb OT 0AHOM (POPMBI 3aITUCH YKCEN K Apyroi (MpeoOpa3oBbIBATh JECATUUHYIO
ApoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHUHYIO, B YACTHOCTH B OECKOHEUHYIO
JECATUIHYIO TPOOB).

CpaBHHBATh M YIIOPSIIOYMBATH PAIIMOHAIIbHBIE YHCTIA.

OKpyTasiTh YuCa.



BpINOIHATE NPUKUIKY U OLIEHKY PE3YyJIbTaTa BBIYUCICHUM, OLIEHKY 3HAYEHUH YU CIIOBBIX
BBIPQXECHNUN. BBINOIHATH NEUCTBUSI CO CTENEHSAMHU C HATYPAJIbHBIMHU ITOKA3aTEIISIMHU.

[IpuMeHsTh PU3HAKY JEIIMMOCTH, PA3JIOKEHUE HA MHOKUTEIIN HATYPAJIbHBIX YUCET.

Pemate mpakTUKO-OpMEHTUPOBAHHBIE 3a7ayM, CBS3AaHHBIE C OTHOLICHUEM BEJIMYMH,
IIPONOPLMOHAIIBHOCTBIO BEJIMYUH, NMPOLEHTAMH, WUHTEPIPETUPOBATH PE3YJIbTAThl PELICHUS
3a/1a4 ¢ YYETOM OIrPAaHHYEHUM, CBSI3aHHBIX CO CBOMCTBAMHU PacCMaTpUBAEMBIX OOBEKTOB.

AJireOpandecKue BbIPaKEeHUSA

Hcnonb3oBarh anreOpanvyeckyrdo TEPMHUHOJOTHIO M CHUMBOJIMKY, NPUMEHATH €€ B
npoliecce OCBOEHUS yueOHOro MaTepuara.

Haxonuth 3HaueHHs1 OyKBEHHBIX BBIPAKEHU MTPH 33JaHHBIX 3HAYCHHSIX IE€PEMEHHBIX.

BeinonHATe mpeoOpa3oBaHus 1IEJIOT0  BBIPAXKEHUS B MHOTOWIEH MPUBEICHHEM
MOJIOOHBIX CIAaraéMbIX, paCKphITHEM CKOOOK.

BBINONHATE yMHOXKEHUE OJHOWIEHA HAa MHOIOWIEH M MHOIOYJIEHAa Ha MHOIOYJIEH,
MPUMEHSATH (POPMYJIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcCymecTBIATh pa3I0KEeHUE MHOTOWICHOB HA MHOYKUTENM C MOMOIIBIO BBIHECEHUS 32
CKOOKHM OOLIEro MHOKUTENS, TPYNITUPOBKH CIaraeMblX, IPUMEHEHUS (OPMYI COKPAILIEHHOTO
YMHOXKEHUS.

[IpumensaTh npeoOpa3oBaHUsT MHOTOWIEHOB JUISl PELICHUS pPAa3IMYHBIX 3a7ad U3
MaTEeMaTUKH, CMEXKHBIX IPEIMETOB, U3 PEABHON NPAKTUKH.

Hcnonp30BaTh  CBOMCTBA  CTENEHEW C  HATYpaJbHBIMM  MOKAa3aTeNsMHA  JUIA
peoOpa3oBaHUsl BEIPAKCHUH.

YpaBHeHUS U HEPABEHCTBA

PemaTpe nuHelHbIE YpaBHEHHS C OJTHOW MEPEMEHHOW, IPUMEHSS PaBUJIa MIEPEX0aa OT
HCXOJHOTO YpPaBHEHUs K PaBHOCWUIBHOMY eMy. lIpoBepsTbh, ABISETCA M YUCIO KOPHEM
YpaBHEHHS.

[TpumensTh rpaduueckre METOIbl P PEILICHUN JTUHEWHBIX YPAaBHEHUHN U UX CHCTEM.

[lonGupath mpuMepbl map 4HUcell, SBISIOUUXCS pPEIICHUEM JUHEHHOro ypaBHEHHS C
IBYMs IIEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOM TIUIOCKOCTH TrpaduK JUHEHHOTO YpaBHEHUS C JABYMS
MePEMEHHBIMHU, MOJIb3YSICh TPaPUKOM, NPUBOJUTH TPUMEPDI PEILICHUS YPABHEHUS.

Pemare cucTeMbl IByX JMHEHWHBIX YPABHEHUU C ABYMs IIEPEMEHHBIMH, B TOM YHCIIE
rpaguIecku.

CocTaBisaTh U peliaTh JUHEWHOE YPAaBHEHUE WJIM CUCTEMY JIMHEMHBIX YPABHEHHN IO
YCJIOBHUIO 3aJja4¥, UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJa4yd MOJIyYEHHBIN
pe3yJbTar.

DOyHKIUU

N300pakath Ha KOOPAWMHATHOW TPSIMOM TOYKH, COOTBETCTBYIONINE 3aJaHHBIM
KOOpAMHATAM, Jy4Hd, OTPE3KH, WHTEPBAJIbI, 3alMCHIBATh YHUCIJIOBBIE IIPOMEXKYTKH Ha
anredpanvyeckoMm si3bIKe.

OtMeyaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH IO 33JJaHHBIM KOOpPJMHATaM, CTPOUTH
rpaduku muHeHbIX QyHKund. CTpouTs rpaduk GyHKIuU Y = [X|.



OnuceiBaTh ¢ TOMOIIBI0 (DYHKIMI HW3BECTHBIE 3aBHCHUMOCTH MEXKIY BEIWYMHAMHU:
CKOpPOCTb, BpEMSI, pACCTOSIHHE, LI€HA, KOJIMYECTBO, CTOMMOCTbD, MPONU3BOUTEIBLHOCTD, BPEMS,
00BbEM paboTHI.

Haxonuthb 3HaueHue PyHKIIMU IO 3HAUCHUIO €€ apryMeHTa.

[Torumats rpadgudeckuii crocod MpeacTaBICHNs U aHaM3a HHGOPMAIINH, U3BJIEKATh U
WHTEPIPETUPOBATH MHHOPMAIIHIO U3 TPAPUKOB PEATHHBIX MPOIECCOB U 3aBHCHMOCTEH.

K koniy oOydenuss B 8 kjacce oOydaronIMiicss MOJYYUT CIEAYIOLIME TPEIMETHbIE
pE3yJbTaTHI:

Yuciaa 1 BBIYUCTCHUSA

Hcnonbs30BaTh HadalbHBIE MPEJICTABICHUS O MHOYKECTBE JCHCTBUTEIIBHBIX YMCEI JJIs
CpPaBHEHMS, OKPYIJICHUSI U BBIYMCIICHUHN, U300pakaTh EUCTBUTEIbHBIC YHMCIa TOYKAMHU HA
KOOPJIUHATHOM IPSIMOM.

[IpumeHsATh MOHATHE ApUPMETHUYECKOTO KBAJAPATHOTO KOPHSA, HAXOAWTH KBaJpPATHBIC
KOPHU, HCHOJB3ysl TPU HEOOXOJMMOCTH KaJbKYJATOP, BBHIMOJHATH MNPeoOpa3oBaHUS
BBIPAKECHUM, COJICPKAIINX KBAAPATHBIE KOPHH, UCITOJIb3YsI CBOMCTBA KOPHEU.

Ucnonb3oBaTh 3amucu OOJIBIIMX U MaJIbIX YHUCENI C MOMOIIBIO JECATHUYHBIX TpoOei u
crenenei uncina 10.

AJire0panvecKue BbIPAKEHUS

[IpuMeHsTh MOHATHE CTENEHU C LEJIbIM TOKa3aTesieM, BBINOJHATH MpeoOpa3oBaHUs
BBIPAKECHUMN, COJICPIKAIINX CTEMCHU C LETBIM MMOKA3aTEIEM.

BhINONMHATE TOXIECTBEHHBIE MPEOOpa30BaHUs PAIMOHAIBHBIX BBIPAKCHUN HA OCHOBE
MpaBWJI ICUCTBHUI HAJl MHOTOWICHAMH U alTeOpandecKUMH IPOOSIMH.

PacknanpiBaTh KBapaTHBIM TPEXWICH HA MHOKUTEIIH.

[IpumensTe mpeoOpa3oBaHUs BBIPAKEHUN MJI1 pElIeHUsS pa3IMYHbIX 3a7ad U3
MAaTEMATUKH, CMEKHBIX MPEIMETOB, U3 PEATLHOU MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Peuiats nuHeliHble, KBaJIpaTHBIE YPAaBHEHHS U PAllMOHAJIBHBIE YPABHEHUS, CBOISIIIIUECS
K HUM, CUCTEMBI JIByX YPABHEHUH C JBYMS NIEPEMEHHBIMH.

[IpoBoauTe NpocTENIINe UCCIEAOBAHUSA YPABHEHUM U CUCTEM YPaBHEHUM, B TOM YHCIIE
C MpUMEHEeHHUeM rpaduuecKux MpeacTaBiIeHUl (yCTaHaBIWBAaTh, UMEET JIM ypaBHEHUE WU
CUCTEeMa YPaBHEHUH pPEUICHUs, €CII UMEET, TO CKOJIBKO, U TPOYEee).

[TepexoauTh OT ClOBECHOW (OPMYIHUPOBKH 3aMadud K €€ aireOpandecKod MOJEIH C
MOMOIIIBIO COCTABJICHUSI YPAaBHEHMS WM CUCTEMbl YpPAaBHEHUH, HHTEPIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3aJa4M MOJTYyUYEHHBIN pe3yJibTar.

[IprmMeHSITP CBOMCTBA 4YHCIIOBBIX HEPABEHCTB JUISI CPAaBHEHHMS, OLECHKH, pELIATh
JUHEHHBIE HEPAaBEHCTBA C OJIHOM TMEPEMEHHONW W WX CHCTEMbI, N1aBaTh T'PaPUIECKYIO
WJUTIOCTPALUI0 MHOKECTBA PEIIEHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUNHA

[lonumate ¥ UCHONB30BaTh (YHKUMOHAIbHBIE TOHSTHS W S3bIK  (TEPMHUHBI,
CUMBOJIMYECKHE 0003HAYCHUS), OTPEICTATh 3HAUCHUE (PYHKITMU 1O 3HAYEHUIO apTyMEHTa,
OTIpEIETISATh CBOMCTBA (DYHKIMU 1O €€ TpaduKy.

Ctpouts rpaduku 351eMeHTapHbIX (QYHKIIMA BUIA:



y = kiX,y = X2,y = x3,y = ||, y = VX, OmHCBHIBaTh CBOMCTBA YHCIOBOI (QYHKIH IO &
rpaduky.

K koniy oOydenuss B 9 kjacce oOy4aroUIMiics MOMYYUT CIEAYIOLIUME MPEIMETHbIE
pPEe3yJIbTaThI:

Yucia 1 BIYMCICHUS

CpaBHUBATH U YNIOPSAAOYNBATH PALIMOHAJIBHBIEC U HPPALMOHAIBHBIE YHCIIA.

BoinonssaTe apudmeTrueckue NeUCTBUS ¢ pallMOHAIILHBIMU YHUCIAMU, COYETasl YCTHBIE
Y NIUCbMEHHBIE TPUEMBI, BBITIOJIHATH BHIYUCICHHUS C UPPAIIMOHATILHBIMUA YHCIIAMH.

Haxonute 3HaueHUS CTEMEHEN C UEBIMU NTOKA3ATENSIMHA U KOPHEW, BBIYUCIIATH 3HAYCHUS
YU CJIOBBIX BBIPAKCHUMU.

OKpyIJisiTh JEMCTBUTENBHBIE YHCIA, BBIMOJIHATh MPUKUAKY pE3yJibTaTa BBIYUCICHUM,
OIICHKY YUCJIOBBIX BBIPAYKECHUI.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE W KBAaJpATHBIE YPAaBHEHUSA, YPABHEHUS, CBOAIIHUECS K HHM,
MpocTelime ApoOHO-pallMOHAIbHBIC YPABHEHHUS.

Pemats cuctemsl IByX JTMHEWHBIX YPAaBHEHHH C IBYMsI IEPEMEHHBIMHA U CHCTEMBI ABYX
YPaBHEHHI, B KOTOPBIX OJTHO YPABHEHHE HE SIBIISICTCS JINHENHBIM.

Pemate TEkCTOBBIE 3alayM alIreOpanyeckuM CIOCOOOM C TOMOIIBK) COCTAaBJICHHS
YPaBHEHHUSI UM CUCTEMBI JIBYX YPAaBHEHUM C IBYMS EPEMEHHBIMU.

[IpoBoauTe MpocTENIINE UCCIAECAOBAHUS YPABHEHUN U CUCTEM YPABHEHHUM, B TOM YUCIIE
C MpUMEHEHUEM TpaduuecKux MpencTaBlieHuil (YCTaHaBIUBATh, UMEET JIM YPAaBHEHHUE WU
CHUCTEeMa YpaBHEHUM pelieHus, eClii UMEET, TO CKOJIBKO, U TpoYee).

Pemats nuHEHbIE HEPABEHCTBA, KBAJpaTHbIC HEPABEHCTBA, M300pa)kaTh pelICHUE
HEPABEHCTB HA YHUCJIOBOM MPSAMOM, 3aMUCHIBATH PENICHUE C TOMOIIBIO0 CUMBOJIOB.

Pematp cucTEMBI JMHEWMHBIX HEPABEHCTB, CHCTEMbl HEPABECHCTB, BKIIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, U300paKaTh PEIICHUE CUCTEMbI HEPABEHCTB HA YHCIIOBOM MPSMOH,
3aIlMChIBATh PEIICHUE C MOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEpAaBEHCTBA PU PEIICHUM PA3JIMYHbBIX 3a7a4.

DOyHKIUU

Pacnio3naBaTh (yHKIIMM M3y4eHHBIX BUIOB. [l0Ka3pIBaTh CXEMaTUYECKU PACTIOJIOKECHHE

Ha KOOPJIWHATHOM II0cKoCTH rpadukoB ¢yHkiwmid Buga: Y = kX, y = kx + b, y = k/x, y = ax2
+bx +c,y=x3,y =X,y = [X|, B 3aBucHMOCTH OT 3HaUYCHMl KOI)PHUIUEHTOB, OIUCHIBATD
CBOMCTBA (DYHKIIHIA.

Ctpouth u M300paxkarh cXxeMaTHYeCKH rpaduKy KBaAPAaTHUHBIX (DYHKIUI, ONMUCHIBATH
CBOMCTBA KBaAPATUUHBIX (PYHKLIUN N0 UX rpaduKam.

Pacrio3naBaTh KBaApaTW4Hyl0 (QYHKIUIO 10 (Qopmyse, TPUBOIUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHOU KU3HU, PU3UKU, TEOMETPHUH.

Yuci0BbIe MOC/1€10BATEILHOCTH H MPOrpeccuu

Pacnio3naBate apu(pMeTHUECKYIO U TEOMETPUUECKYIO IPOTPECCUU MIPU Pa3HBIX CIOcO0ax
3aJJaHuA.



BbINOMHATE BBIUKCICHUS C UCHOIb30BaHUEM (POpMYI N-TO ujieHa apuPMETHUECKON U
r€OMETPUYECKON MMPOTPECCUM, CYMMBI IIEPBBIX N YWIEHOB.

N300paxaTh 4ieHbI NOCIEI0BATEIBHOCTH TOUKAaMH Ha KOOPJMHATHOMN MJIOCKOCTH.

Pemats 3a1aun, CBA3aHHbBIE C YMCIOBBIMU MOCIEA0BATEIBHOCTAMH, B TOM YUCIIE 33]a4l
U3 peallbHOM JKU3HU (C UCTIONB30BAHUEM KAJBKYJISITOPa, HU(POBBIX TEXHOJIOTHUH).

JI1st mpoBeeHUs OCHOBHOT'O T'OCYIapCTBEHHOI0 AK3aMeHa o marematuke (panee OI'D
M0 MaTeMaTUKe) UCTIOIb3yeTCA MepeueHb (Koau(uKaTop) mpoBepseMbIX TpeOOBaHUN K
pe3yJbTaTaM OCBOEHHUSI OCHOBHOE 00111€00pa30BaTeIbHOM TPOrpaMMbl CPEAHEr0 O0IEro
o0pa30BaHMsI U AIIEMEHTOB COJECPKAHUS.

MMPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHHMA OCHOBHOM
OBPA3OBATEJBHOM TPOI'PAMMBbI

7 KIIACC
Kon .
IIpoBepsiemble nMpeaMeTHbIE Pe3yJIbTATbI 0CBOCHHS] OCHOBHOM
NpoBepsIeMOro .
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTara
1 Yucna v BBIYUCTICHUS
11 BoeinonHATh, codeTras yCTHbIE M IHUCbMEHHbIE NPUEMBI, apU(pMETHUYECKHE
' JEMCTBUS C pallMOHAIbHBIMU YHCIAMU
HaxonuTe 3Ha4YeHMs UHUCIIOBBIX BBIPAKEHUH, NPUMEHATH pa3zHOOOpa3HbIe
1.2 CHOCOOBI ¥ MPUEMBI BHIYMCIICHUS 3HAUEHUN JPOOHBIX BBIPAKEHUH, COAepIKAIIUX
OOBIKHOBEHHBIC U JAECATUUHBIE APOOH
Ilepexoauts OT OJHON (OPMBI 3alUCH YUCENl K JApPYrod (mpeoOpa3oBBIBATH
13 JECSITUUHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JIECATUYHYIO IPOOb)
14 CpaBHMBATh M yNOPSAA0YNBATH PALIMOHATIBHBIE YHCTIA
15 OKpyrisTh yncna
BbINONMHATE NPUKUAKY U OLIEHKY pe3yJibTaTa BBIYUCIICHUMN, OLIEHKY 3HAaYeHHM
1.6 YHCIJIOBBIX BBIPAXCHUI. BBINONHAT NEHCTBUSA CO CTENEHSMHU C HAaTypaJbHBIMU
HoKa3aTeIsIMU
17 [IpuMeHATh MpHU3HAKK JEIMMOCTH, Pa3l0oKEHHUE Ha MHOXKMTEIHM HaTypalbHbBIX
' qucen
18 Pemarp nNpakTHMKO-OPMEHTUPOBAHHBIE 3aJauyd, CBS3aHHBIE C OTHOILLIEHUEM
' BEJIMYMH, NPONOPLUOHATBHOCTBIO BEIMYUH, IMPOLIEHTAMH, UHTEPIPETUPOBATH




pe3yabTaThl pElIeHUs 3a/1a4 C yU€TOM OTpaHUYEHUI, CBSI3aHHBIX CO CBOMCTBAMU

paccMaTpuBaeMbIX 0OBEKTOB

2 AnrebpanyuecKue BHIPAKCHHS
91 Hcnonb30Barek anredpanyeckyro TEPMUHOJIOTUIO U CUMBOJIUKY, IPUMEHSATH €€ B
' IIPOLIECCE OCBOEHUS yueOHOrO MaTepuaia
25 Haxomuth 3HaueHHs OYKBEHHBIX BBIPQKEHMM INpU 3aJaHHBIX 3HAUYEHUSAX
' IIEPEMEHHBIX
23 BeinonuATe npeoOpa3oBaHusl LENOT0 BBIPAXKEHHUS B MHOTIOYJIEH MPHUBEICHUEM
' MOOOHBIX CIIAraeMbIX, PACKPHITHEM CKOOOK
24 BBINIONMHATE yMHOKEHHME OJHOWIEHa HAa MHOTOWIEH M MHOTOWIEHa Ha
' MHOTOYJIEH, TPUMEHATH (POPMYJIbI KBaJIpaTa CyMMbI U KBaJipaTa pa3HOCTH
OCyIIecTBIATh  pPa3IOKEHUE MHOTOWIEHOB HA MHOMKUTEIM C IIOMOIIBIO
2.5 BBIHECEHHSI 32 CKOOKM OOILIEro MHOXHTENs, TPYNIUPOBKH CJIaraeMbix,
IpUMEHEHHs (POPMYJIT COKPALIEHHOTO YMHOXKEHUS
oy [IpumensTh npeoOpa3oBaHKsi MHOTOWIEHOB ISl PELICHMs pa3IMYHbIX 3a]a4 U3
' MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHON NPAKTUKU
97 Hcnonp30BaTh CBOWCTBAa CTENEHEH C HaTypaJbHBIMU II0Ka3aTelsIMU  JUIs
' peoOpa30BaHUs BHIPAKEHUIN
3 YpaBHEHUS U HEPAaBEHCTBA
Pemate nuHENHBIE ypaBHEHUS C OJHOM IIEPEMEHHOM, NPHUMEHSS IpaBHIIA
3.1 Iepexosa OT MCXOAHOTO YypaBHEHUs K paBHOCWIBHOMY emy. [IpoBepsts,
SIBJISIETCS JIM YUCJIO KOPHEM YpaBHEHUS
3.9 [IpumensTh rpaduueckue METOAbl MPH PEILICHUH JMHEWHBIX ypaBHEHUN U HX
- CUCTEM
33 [lonbuparh mnpuMepsl Map YHCEN, SBISIOUIMXCS pPELICHHEM JIMHEHHOTO
' YpaBHEHHUSI C ABYMs [IEPEMEHHBIMU
34 CTpouTh B KOOPJIMHATHOM MIOCKOCTH IpadUK JTUHEHHOTO YpaBHEHUS C JABYMS
' MEPEeMEHHBIMU; MOJIb3YSACh IPpaUKOM, TPUBOIUTEH IPUMEPHI PEIICHUS YpaBHEHUS
35 Pemate cucteMbl IByX JIMHEWHBIX YPaBHEHUW C JIBYMsI IIEPEMEHHBIMHU, B TOM
' qucie rpadpudecku
CocTaBnATh U pelaTh JIMHEHHOE YpaBHEHUE UM CUCTEMY JIMHENHBIX YPAaBHEHUN
3.6 10 YCIJIOBUIO 3a7ja4d, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 33J1a4H
IIOJIyYEHHBIN pe3yIbTaT
4 Koopaunats! u rpadpuku. @yHkuun




N3o0paxkaTh Ha KOOPIWHATHOW MPSMOM TOYKH, COOTBETCTBYIOIIHE 3aJlaHHBIM
4.1 KOOpJIUHATaM, JIy4d, OTPE3KH, HMHTEPBAJIBI, 3aITUCHIBATH YMCIOBBIE TPOMEKYTKH
Ha anreOpanyvecKkoM si3bIKe
4.2 OtmeuaTs B KOOPAMHATHOM MIIOCKOCTH TOYKH I10 33/IaHHBIM KOOPAUHATaM
4.3 Crpourts rpaduku nuHeHbIX QyHkuid. CTpouTs rpaduk QyHKIUN Y = [X|
OnuceBaTh ¢ MOMOIILIO (PYHKIIHIA H3BECTHBIC 3aBUCUMOCTH MEX /Ty BETUIMHAMU:
4.4 CKOpOCTb,  BpEMs,  pacCTOsHHE,  LeHy,  KOJUYEeCTBO,  CTOUMOCTb,
MIPOU3BOIUTEIILHOCTD, BpeMsi, 00bEM pabOThI
4.5 HaxoauTs 3HaueHne QyHKIMM 10 3HAYCHUIO €€ apryMeHTa
[Tonnmare TpadudecKuii crnocod NPENCTABICHUS M aHAIM3a WHQPOpPMAIUH,
4.6 U3BJIEKaTh M HHTEPIPETHUPOBATH HUHPOPMAIUIO U3 TpapuKOB pPeaTbHBIX
MPOLECCOB U 3aBUCUMOCTEMN
8 KIIACC
Kon o
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUA
pe3yJbTara
1 Uucna ¥ BBIYUCIICHUS
Hcnonb30BaTh HauaIbHBIE MIPEICTABICHHS O MHOKECTBE JIEHCTBUTEIBHBIX YHCET
11 JUIS CpaBHEHMs, OKPYIJICHHS W BBIUMCIEHHUH, W300pa)xarb JeHCTBUTENbHbBIE
quclia TOYKaMy Ha KOOPAUHATHOM MPSMOi
[IpuMeHsITh TMOHATHE apUPMETHIECKOTO KBAJPATHOTO KOPHS, HAXOIUTh
19 KBaJIpaTHbIE KOPHU, UCTIOIB3Ys MPU HEOOXOJUMOCTH KaIbKYISATOP, BHIMOTHSITH
' npeoOpa3oBaHus BHIPAKECHHUM, COJIEPKAIIUX KBaJpaTHBIE KOPHH, HCIOIB3YS
CBOMCTBA KOpHEHN
13 Hcnonb30BaTh 3amucu OONBIIUX W MaJbIX YHCENT C MOMOIIBI0 JECATUYHBIX
' npoOeit u creneHei uncna 10
2 Anrebpandeckue BeIpaKeHUS
21 [IpuMeHSITh MOHSATHE CTENMEHW C  IIeNIBIM  TOKa3aTelieM,  BBIMOJTHSATH
' peoOpa3oBaHUs BRIPAKEHUH, COACPKANINX CTEIICHU C LIETBIM ITOKa3aTeIeM
25 BEBITIONHATE TOXKIECTBEHHBIE MPEOOPa30BaHUS PAIMOHATBHBIX BBIPAXKCHUN Ha
' OCHOBE MPaBUJI AICUCTBUN HAJ MHOTOWIEHAMU U aare0panyecKuMu ApoOsMu
2.3 PacknanpiBath KBagpaTHBIA TPEXUIIEH HA MHOKUTEU
24 [MpumensTh mpeoOpa3oBaHus BBIPAKECHUN JUIS PEIICHUs Pa3IUYHBIX 3a/1ad W3
' MaTEeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PeallbHOM MPaKTUKH




3 VYpaBHEHUS 1 HEPABEHCTBA
31 Pemate nuHelHBbIC, KBaapaTHbIC YpaBHEHUS W pAIMOHAIbHBIE YpPaBHCHHS,
' CBOJSIIMECS K HUM, CUCTEMBI IByX YPaBHEHUH C IBYMs IEPEMEHHBIMU
[IpoBOAUTH MpOCTEHIIIME HCCIICIOBAHNS YPABHEHUN U CHCTEM YPaBHCHHUH, B TOM
39 qHCIie C MPUMEHEHUEM rpaMuecKux MpeCcTaBlIeHUH (YCTaHABINBATh, UMEET JIN
' ypaBHEHHE WJIM CHCTEMa YPaBHEHUM PEIICHUs, €CIM HMEET, TO CKOJIbKO, W
npouee)
[TepexoauTh OT cIOBECHOH (hOPMYITHPOBKH 3a7a4H K e€ anredpandeckoil MoIenn
33 C TIOMOIIBIO  COCTABJICHHS  YpPaBHEHUsS WJIM  CHUCTEMBl  YpaBHCHHIA,
' WHTEPIPETUPOBAT B COOTBETCTBHM C KOHTEKCTOM 33/1aud TOJIYYCHHBIN
pe3ynbTat
[IpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JUIsl CPAaBHEHUS, OLICHKH, PEIIaTh
34 JINHEHbIE HEPABEHCTBA C OJIHOM IIEPEMEHHOM M HX CHUCTEMBI, JaBaTh
' rpadUyYecKyr0 WIUTIOCTPAIIMI0O MHOKECTBA PEIICHUI HEPaBEHCTBA, CHUCTEMBI
HEPaBEHCTB
4 OyHKIIUU
[TonnMate ¥ WCMONB30BaTh (YHKIIMOHAIBHBIE TIOHATHS U SI3BIK (TEPMUHBI,
4.1 CUMBOJIMYECKUE 0003HAYCHHs), ONpeNesaTh 3HaUeHUEe (DYHKIMU MO 3HAUCHUIO
apryMeHTa, OINpeessaTh CBOWCTBA (YHKIUU 10 €€ rpapuKy
Ctpouts rpaduku dIeMEeHTapHBIX PYHKINN BUA:
472 y = g y=k/x ,y =X,y = X3, y = |X|, omuChIBaTh CBONCTBA YHUCIOBOH (DYHKIIHH 11O €&
rpaduxy
9 KJIACC
Kona .
IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yjabTara
1 Ywncita ¥ BEIYUCICHUS
1.1 CpaBHHBATh U yIOPSAI0YNBATH PAIMOHATBHBIC U UPPAITHOHAILHBIC YHCIIA
BeimonusaTe apudMeTudeckne ACUCTBUS C pPallOHATBHBIMUA YHCIAMH, COUYeTast
1.2 YCTHBIE U TUCbMEHHbBIE MPUEMBI, BBITTOJIHITH BHIYUCICHHS ¢ UpPAIlMOHAIBHBIMU
YHCIaMHU
13 Haxonuth 3HaueHHs CTENEHEN C LEIbIMU MOKA3aTESIMA U KOPHEN, BBIYUCIIATD
' 3HAYCHHS YUCIIOBBIX BHIPAKCHHI




OprFJI}ITB I[CflCTBPITCJIBHBIe qucjia, BBIIIOJHATH IMPUKHUIKY PC3yJibTaTa

L BBIYMCIICHUM, OLIEHKY YMCIIOBBIX BBIPAKCHUMN
2 VYpaBHEHUSI U HEPABEHCTBA
”1 Pemarp nmHEelHbIE U KBaJpATHBIC YPABHEHUS, YPABHEHUs, CBOAAILUECS K HUM,
- npocTelime ApoOHO-PallMOHAIbHbIE YPaBHEHUS
29 Pematb cucTemsl IBYX JIMHEHHBIX YPABHEHUH C IBYMS IEPEMEHHBIMU U CUCTEMBI
- JBYX ypaBHEHUH, B KOTOPBIX OJHO YPaBHEHHE HE SIBIISAETCS JINHEHHBIM
’3 Pemiate TekcTOBBIE 331241 aNreOpandeckuM CIocoOOM C IIOMOIIBIO COCTABJICHUS
- YPaBHEHUS WIM CUCTEMBI IBYX YPaBHEHHUH C JBYyMsI IEPEMEHHBIMU
[IpoBOoMTH MpOCTENIINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YPABHEHUH, B TOM
24 qyucie € IOpUMEHeHHeM rpaduueckux  NpeAcTaBiIeHUd  (Hampumep,
- yCTaHaBIIMBAaTh, UMEET JIM YPABHEHHUE WM CHUCTEMa YPaBHEHUH PELICHMUs, €CIIH
HMMEET, TO CKOJIBKO)
Pemate nuHelHble HepaBeHCTBA, KBaJpaTHblE HEpPaBEHCTBA, H300paxkaTh
2.5 pellleHre HEPAaBEHCTB Ha YMCIOBOW MPSAMOMH, 3alUChIBaTh PEIIEHUE C IOMOIIbIO
CHUMBOJIOB
Pemarp cucTeMbl IMHEWHBIX HEPAaBEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOUYAIOIINE
2.6 KBaJIpaTHOE HEPAaBEHCTBO, M300pa)kaTh pEILIEHHE CHCTEMbl HEPaBEHCTB Ha
YHUCJIOBOM IIPSIMOM, 3aIIMCHIBATh PELICHHUE C IIOMOIIBI CUMBOJIOB
2.7 Hcnonb30BaTh HEpaBEHCTBA MIPH PEIICHUN Pa3IMYHBIX 3aa4
3 OyHKIMH
PacnoznaBate (QyHKIMH U3yuyeHHBIX BHAOB. [loka3biBaTh CXeMaTHYECKH
31 pacnojokeHne Ha KOOPAMHATHOW TUIOCKOCTU TpadukoB GyHKImiA Buaa: y=KX,
' y=kx+b, y=k/x, y=ax*+bx+c, B 3aBUCHMOCTH OT 3HAa4YCHHU KOI(P(HUIHCHTOB,
OTHCHIBATh CBOMCTBA (hYyHKLIMMN
39 Iloka3pIBaTh CXEMATUYECKH PACIOJIOKEHHE Ha KOOPAMHATHOW IIJIOCKOCTH
' rpadukoB GpyHKuMN Buaa y = VX, Y = |X| ¥ onuckIBaTh CBOMCTBA QYHKIUI
33 Ctpouth M M300pa)xkaTh CXEMaTHUECKH TpapuKd KBAJPATHUHBIX (YHKIHH,
' OIMCHIBATh CBOMCTBA KBAIPATUYHBIX (PYHKUIUH 1O MX Tpapukam
34 Pacnio3naBath KBajpaTHuHyl0 (yHKIUIO 1O (opMmyse, MPUBOAUTH MPHUMEPHI
' KBaJPaTUYHBIX (PYHKLIUH U3 peabHON KU3HU, PU3UKH, TEOMETPHH
4 Apudmerndeckas 1 reOMETpUIECcKast IpOrpeccuu
i1 Pacrnio3HaBaTh apu(MeTHUECKyI0 U F€OMETPUYECKYI0 MIPOrPECCUU NMPH Pa3HbIX

croco0ax 3aJaHus




42 BbIMONHATE  BBIYUCIEHHS C  WCHOJBb30BaHMEM  GopMyia N-TO  4JeHa
. apu(METHYECKON ¥ TEOMETPUIECKOI MPOrpeccHii, CyMMBI TIEPBBIX N WICHOB
43 N300pakaTh WICHBl IOCIEA0BAaTEIbHOCTH TOYKAMHU HAa KOOPIUHATHOM
. IUIOCKOCTU
Pemats 3am1auu, CBA3aHHBIE C YUCIOBBIMHU I1OCJIE0OBATEILHOCTSAMHU, B TOM YHCIIE
4.4 3ajaud U3 pealbHOW JKU3HU (C MCIIOJIB30BAaHMEM KaJbKYJIATOpa, LU(POBBIX
TEXHOJIOTHIA)

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BBIYUCTICHUS
JlpoOu OOBIKHOBEHHBIE M JECATHYHBIC, IEPEX0A OT OJHOU (popMbl 3ammcu apodeit K
11 npyroii. lloHATHe panMOHANBHOrO 4YHCIA, 3alUCh, CPAaBHEHHE, YIOPSIAOYMBAHHE
palMOHATIBbHBIX YUCE

19 Apudmerrueckue 1eWCTBUS C pallMOHAIbHBIMU YKCIaMU. Perienre 3a1a4 U3 peajibHoi
' MIPAKTUKU Ha 4acTu, Ha ApOoOH

13 CreneHb ¢ HaTypaJbHBIM ITOKAa3aTeJIeM: ONpeiesieHue, TpeoOdpa3oBaHre BhIpa)KEHNUH Ha
' OCHOBE OTIpE/IEICHNUs, 3a1Ch OOIBIINX YHCEI

14 IIporeHThl, 3amuch HPOLEHTOB B BUAE IpoOM M OpoOu B BHAE MPOLEHTOB. Tpu
' OCHOBHBI€ 3a/1a4M Ha MIPOLIEHTHI, PeLIEHUE 33/1a4 U3 PEeaIbHOM MPaKTUKU

1.5 [IpumeHneHne NpU3HAKOB JEIUMOCTH, Pa3ioKeHHEe Ha MHOKUTENN HATYpaJIbHBIX YHCe

1.6 PeanbHble 3aBUCHMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHasi MPONOPLHOHATBHOCTH
2 Anrebpanyeckue BbIpaKeHUS

21 IlepemeHHbIE, UNCIIOBOE 3HAUEHNE BBIPAXKEHMSI C IEPEMEHHOM. JlomycTUMBIE 3HaUEHUS
' MEPEMEHHBIX

25 [IpencraBienne 3aBUCUMOCTH MEXAY BEITMUYUHAMU B BUAE Gpopmysbl. Beraucnenus mo
' bopmynam

2.3 [TpeoOpa3oBanue OyKBEHHBIX BBIPAXKEHUI, TOXKIECTBEHHO PAaBHbIC BBIPAKEHUS

2.4 CBolicTBa CTENIEHU C HATYPAJIbHBIM [10Ka3aTEIEM

25 OpHowiensl U MHorowieHol. CreneHb MHorowiaeHa. Cll0)KeHHE, BBIUUTAHUE,
' YMHO>XE€HHE MHOTOYJIEHOB




26 @opMyIIbl COKPAIEHHOIO YMHOXKEHHUS: KBaAPaT CYMMBI M KBaApat pazHocTH. @opmyna
' pa3HOCTH KBaApaToB. Pa3iiokeHne MHOTO4JIEHOB HA MHOKUTENH
3 YpaBHeHUS

31 VYpaBHeHHe, KOpPEHb  ypaBHEHHUs, IpaBuia  npeoOpa3oBaHUs  ypaBHEHWS,
' PaBHOCUIILHOCTh YPaBHEHUM

3.2 JIuHetHoOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHCIIO KOPHEW JMHEWHOTO YpaBHEHUS,
' pelIeHNe JIMHEHHBIX YpPaBHEHUM

33 CocraBneHre ypaBHEHUH MO YCIOBUIO 3a7aul. PelieHrne TeKCTOBBIX 3a4a4 ¢ TOMOIIBIO
' YpaBHEHUU

3.4 JluneliHOE ypaBHEHHUE C IBYMS IEPEMEHHBIMH U €T0 rpaduk

Cucrema JByX JIMHEHWHBIX YpaBHEHHMH ¢ JByMs NepeMEHHbIMU. PelmieHue cucrem
3.5 ypaBHEHUH cr1ocoO0OM moIcTaHOBKU. [IpuMepsbI pelieHus: TEKCTOBBIX 33]1a4 ¢ TOMOIIIbIO
CUCTEM ypaBHEHUI

4 Koopaunats! u rpaduku. @yHKunn

4.1 Koopaunara Touky Ha psaMoit

4.2 Uucnosble npoMeKyTKU. PaccTosiHue Mexay IByMsl TOYKaMH KOOPAUHATHOU MPSMOMN

43 [TpsimoyronbHas cucrema koopauHat, ocu OX u Oy. Abciucca 1 opJMHATa TOYKH Ha
' KOOPJMHATHOM IIJIOCKOCTH

A4 [Ipumepsr rpadukoB, 3amaHHBIX (opmynamu. UteHue TpadUKOB peATbHBIX
' 3aBUCUMOCTEN

4.5 ITonsarue Gpynkuun. I'papux pynkuuu. CroiicTBa QyHKIMIHA

4.6 Jluneitnasa ¢pynkuus, e€ rpaduk. I'padux pyHkmm y = [X|

4.7 I'padnueckoe penieHne IMHEWHBIX YPaBHEHUHN U CUCTEM JIMHEWHBIX ypaBHEHUN

8 KUIIACC
Kon IIpoBepsieMbli 3JIEMEHT COACPKAHMS

1 Yucna v BBIYUCIIEHUS

11 KBanpatusiit kopeHb u3 uucna. [lonstue 06 uppanvoHanbHOM uucie. JlecsTuunbie
' NPUOIMKEHUS UPPALMOHATBHBIX YHCEI

12 CpoiicTBa apuU(METHUYECKUX KBaJIpaTHBIX KOpPHEH W WX TPUMEHEHHE K
' MpeoOpa30BaHUIO YUCIIOBBIX BBIPAXEHUM U BHIYUCICHUSIM. J{eficTBUTENIbHbIE YUCIa

1.3 CreneHb ¢ 1enbIM MokaszaTeseM u €€ cBoiicTBa. CTaHIapTHAs 3alKUCh YUCa
2 Anrebpandeckue BoIpaKEHUS

2.1 KBagpartsslii TpEXUsIeH, pa3iokKeHUE KBaIPATHOTO TPEXUWIEHA HA MHOKUTEIN




2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajire0Opandeckoi 1poou
2.3 CrnoxeHue, BBIYMTaHUE, YMHOXKEHHUE, JCIICHHE allreOpandecKux apooei
2.4 PannonanbHble BBIpayKEHUS U UX IIPe0Opa3oBaHue
3 YpaBHEHUS U HEPAaBEHCTBA
3.1 KBanparHoe ypaBHeHue, popMyiia KopHe KBaapaTHOro ypaBHeHus. Teopema Buera
3.2 Pemenue ypaBHeHMi, CBOOAIIMXCA K JMHEWHBIM U KBAIPATHBIM
3.3 [Ipocreiime ApoOHO-paLlMOHATBHbBIE YPAaBHEHUS
I'paduueckas uHTEpIIpETALHSI YPAaBHEHUN C ABYMSI IEPEMEHHBIMHU U CUCTEM JIMHEHHBIX
3.4 ypaBHEHUH C JABYMs MepeMeHHBbIMU. [IpuMepbl pelieHus CHCTeM HETUHEHHBIX
YpaBHEHHH C IBYMsI IEPEeMEHHBIMU
3.5 Pemennie TeKCTOBBIX 33724 anredpandeckum crnocooom
3.6 YucnoBbie HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/IHOM TTepeMEHHOM
3.8 PaBHOCHIIBHOCTH HEPaBEHCTB
3.9 JIuHeitHbIe HEpaBEHCTBA C OJHOM NTEPEMEHHOM
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOM
4 OyHKIIUU
11 [Tonstne ¢ynkuuu. OO6nacTh ONpPENENEeHHS U MHOXXECTBO 3HAYEHUM (QYHKIIMH.
' CrniocoObI 3a1anust PyHKIHIA
4.2 I'padux ¢pynkuuu. UreHre cBOMCTB GyHKINHU MO €€ rpaduKy
4.3 [Tpumeps! rpadukoB GYHKINH, OTPAKAIOLIMX pPeabHbIE TPOLECCH
44 @DyHKIUY, OMUCHIBAIOIINE MPSAMYIO M 00paTHYIO IPOMOPIMOHAIbHBIE 3aBUCUMOCTH, UX
' rpaduku
4.5 Oyukuuu y =Xx2, y = X?
4.6 Oyukuuu Y = [IX, Y = |x|
4.7 I'padmueckoe pemieHne ypaBHEHUH U CUCTEM YpaBHEHHM
9 KJIACC
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHMS
1 Hucna 1 BBIYUCICHUS
11 PanmonanbHble ymcia, UppalMoHabHBIC YHCIA, KOHEYHbIE U OCCKOHEUHBIC IECSITUYHBIC
' npobu




MHOXecTBO HGﬁCTBHTGJ’IBHHX YHUCCII, HeﬁCTBHTeHBHBIe ypclia Kak OeCKOHEYHEIe

1.2 JecATUYHbIe JpoOu. B3auMHO OAHO3HAYHOE COOTBETCTBHE MEXIY MHOKECTBOM
JNEUCTBUTEIIBHBIX YMCET U KOOPAMHATHOU NpsiMoi. CpaBHEHHE NEUCTBUTENBHBIX YHCEI
1.3 Apudmerndeckue I1eUCTBUS C ICHCTBUTEILHBIMH YHCIAMHU
W3mepenusi, mnpuOIIKEHHs, OIEHKH. Pa3mepbl OOBEKTOB OKPY)KAIOLIETO MHpA,
14 JUINTENILHOCTh IIPOILIECCOB B OKpyskatouieM mupe. [IpuOnmkéHHoe 3HaueHue BEJINYMHBI,
' TOYHOCTh NpuOMKeHus. OkpyrieHue uucen. lIpukuaka W OIEHKAa pPE3yJIbTaTOB
BBIYMCIICHUI
2 VYpaBHEHUS U HEPAaBEHCTBA
2.1 VYpaBHEHHUsI C OJHON TEpEMEHHON
2.2 Jlunelinoe ypaBHeHue. Pemenne ypaBHeHUH, CBOAALIMXCS K IMHEHHBIM
2.3 KBagpatHoe ypaBHeHue. Peenne ypaBHeHUH, CBOAALIMXCS K KBAJAPaTHBIM
Y bukBanpatHoe ypaBHeHue. [Ipumepsl peleHHs YpaBHEHUH TpeTbel M ueTBEPTOU
' CTEIECHEN Pa3JI0KEHUEM HA MHOXKUTEIIN
2.5 Pemenne npoOHO-paliiOHANBHBIX YpaBHEHUN
2.6 Cucremsl ypaBHEeHUNI
2.7 VYpaBHeHHeE ¢ IByMsI IEPEMEHHBIMU U €ro rpaduk
2.8 Pemienue cuctem IBYX JTMHEHHBIX ypaBHEHUH C JBYMs IEpEMEHHBIMU
29 Pemenue cucrem AByX ypaBHEHHH, OJHO M3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOPOM
' CTETIeH!
2.10 I'paduueckas MHTEpIIpeTaUs CUCTEMBI YPAaBHEHUI ¢ ABYMS EPEMEHHBIMU
2.11 Pemienue TekcTOBBIX 3a/au allreOpandeckuM crocoOom
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Perienue nuHEHHBIX HEPABEHCTB C OJIHOM MepeMeHHON
2.14 PemreHne cucreM JTUHEHHBIX HEPABEHCTB C OAHOW IIEPEMEHHON
2.15 KBanpaTtHble HEpaBEHCTBa
2.16 I'paduueckas mHTEpIIpETAINS HEPABCHCTB M CUCTEM HEPABEHCTB C JIBYMS TIEPEMEHHBIMU
3 OyHKIIIH
31 KBanpatuunas ¢ynkuusa, e€ rpaduk u cpoiictBa. [lapaGona, KoopAMHATHI BEPILHHBI
' napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl
3.2 I'paduku pynkmii y=Kkx, y=kx+b 1 ux cpoiicra
3.3 I'paduku Gynkimit y=K/X, y = x° 1 ux cBoiictsa
3.4 I'paduku Gynkmuii , u Ux CBOMCTBA
4 YucnoBele NOCIE0BATEIBHOCTH




11 Ompenenenne W CrHOCOOBI  3aJaHUS YHCIOBBIX IIOCJIENOBAaTEILHOCTEH. 3agaHue
' MOCTIeIOBATEIbHOCTH PEKYPPEHTHOM popMysolt u popmyInoit N-ro uieHa

49 Apudmernueckas nporpeccus. Popmynsl N-ro wieHa apuPMETHYECKONH MpPOrpeccuw,
' CYMMBI IIEPBBIX N YIECHOB

43 I'eomerpuueckas mnporpeccuss. Dopmyibl N-ro 4ieHa I'€OMETPUYECKOM IIPOIPECCHH,
' CYMMBI IIEPBBIX N YICHOB

a4 N300pakeHne 4ieHOB apu(METHYECKOW M I€OMETPHUUYECKOW NpOrpeccuil TOUKaMu Ha
' KOOPJAMHATHOM IIJIOCKOCTH. JINHEWHBIN U SKCIIOHEHIIMAIbHBIN POCT

4.5 CnoskHbI€ TPOLIEHTHI

IMPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YVJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI OCHOBHOI'O OBILIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM Pe3yJbTATaM O0CBOEHUSI
MPOBEPSAEMOro OCHOBHOM 00pa3oBaTe/IbHOM NMPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHusi
TpeOoBaHus Ha ocHoBe PT'OC

YMeHue onepupoBarh MOHATUAMH: MHOKECTBO, IIOJAMHOXECTBO, OIlepaluy HaJl
MHO>KE€CTBaMU; YMEHHE ONEPUPOBATh MOHATUSAMU: Ipad, CBSI3HBIN rpad, aepeso,
LIUKJI, TPUMEHATh UX MPU pEIIeHUH 3aja4; YMEHHE UCIOJIb30BaTh rpaduyeckoe
MIPEACTABICHUE MHOKECTB JUIsl ONIMCAHUS PEAIbHBIX IPOLIECCOB U ABJICHUM, IPU

PCUICHUHU 3a1a1 U3 APYIux y‘{e6HLIX npeaAMEeTOB

YMmenue OIICpHUPOBATH  HOHATUAMMU! OIIPECACIICHUC, aKCuoMa, TeopemMma,
A0Ka3aTeJIbCTBO, YMCHUC pACIIO3HABATh MCTUHHBLIC W JIOXKHBIC BBICKA3bIBAHUA,
MNPUBOJAUTHL NPUMEPBI U KOHTPHPUMECPBI, CTPOUTH BBICKA3bIBAHUSA W OTPUIAHHUA

BBICKa3bIBAHUN

YMeHne onepupoBaTh MOHATUSIMH: HATYpPAJIbHOE YMCIIO, TIPOCTOE U COCTABHOE
YHUCJIO, JACIUMOCTh HATYpPaJbHBIX YHUCEN, MPU3HAKU JEIMMOCTH, LIEJI0€ YHUCIO,
MOJYJIb urcia, OOBIKHOBEHHAs ApO0b M JECSITHYHAS APOOb, CTAaHAAPTHBINA BU]I
4yclia, palHoOHAIbHOE YHCIIO, HPpPAlMOHAIBHOE YHCIO, apudmerndeckuit
KBaJpaTHBI KOPEHb, YMEHUE BBITIOIHATH JIEUCTBHS C YMCIAMHU, CPAaBHUBATh U
yIOpSAI0YMBATh YHUCHA, MPEJICTABIATh YWCIA HAa KOOPAMHATHOM MPSIMOI,

OKPYTJISITh YHCTIa; YMEHUE JIeJIaTh IPUKUIKY U OIICHKY pe3yJibTaTa BRIYUCICHUN

YMmenune OIICPpHUPOBATH IIOHATUAMMU: CTCIICHb C I ECJIbIM IIOKa3aTcJIeEM,
apuMETHUECKU KBaJpaTHBIH KOPEHb, MHOTOUJIEH, ajreOpanyeckas IpoOb,
TOX/IECTBO; 3HAKOMCTBO C KOPHEM HATypajlbHOW CTENEeHHU OOJIbIe €IMHULIBI

YMEHHUE BBITOJIHATh pacd€Thl Mo (GopMyiiaM, mpeoOpa3oBaHuUs IMEINbIX, IPOOHO-




palOHAaIbHBIX BHIPAKEHUHN U BHIPAKEHUH C KOPHIMU, pa3iokKeHHe MHOTOUJIeHa
Ha MHOKUTEJIH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (OPMYIT pa3HOCTH KBaJpaToB U

KBaJlpaTta CyMMBI 1 Pa3HOCTH

YMeHue onepupoBaTh MOHATUSAMHU: YHCIOBOE PABEHCTBO, YPaBHEHHE C OJHOMU
IIEPEMEHHOM, YUCJIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHON; YMEHHE
pelmiaTb JIMHEMHbIE W KBaJgpaTHbIE YypaBHEHHUs, JAPOOHO-PALMOHAIbHbIE
YpaBHEHUS C OJHOW IIEPEMEHHOW, CHUCTEMBl JBYX JIMHEHWHBIX YpPaBHECHH,
JMHEWHbIE HEPAaBEHCTBA M MX CHCTEMbI, KBaJpaTHbIE U JAPOOHO-PALMOHAIbHbIE
HEPABEHCTBA C OJHOU MEPEMEHHOMN, B TOM YHUCJIE [IPU PELICHUM 3aa4 U3 APYTUX
IIPEIMETOB U MPAKTUYECKUX 3a7ayd; YMEHHUE HCIO0JIb30BaTh KOOPAMHATHYIO
NPSIMYIO U KOOPJMHATHYIO IJIOCKOCTh JIJIsl M300pakeHUs pPEllleHUN ypaBHEHU,

HCPABCHCTB U CUCTEM

YMeHune ornepupoBaTh MOHATHIMA: QYHKIUA, TpapuK QYHKIUH, HYTH QYHKIUH,
IPOMEKXYTKH 3HAKOIIOCTOSHCTBA, IPOMEXKYTKM BO3pacTaHUs, YObIBaHMS,
HauOoNblllee W HaWMEHbIEE 3HA4YCHUs (YHKIMH; YMEHHE OIEPHpPOBATH
HNOHATUSAMU: IpsMasi IPONOPLMOHAIBHOCTD, JIMHEIHAs (GYHKLUSA, KBaJpaTUUHAs
¢GbyHKIMA, OoOpaTHas MNPONOPLUMOHAIBHOCTb, Napaboia, rumepOosia; yMeHHe
CTpOUTH rpaduku QyHKIMHA, HCIOIB30BaTh IPaUKU JUIsL ONIPEaeSICHUs] CBOUCTB
MIPOLIECCOB U 3aBUCUMOCTEH, JUIsl PeIIEHUS 3a/1a4 U3 APYTUX y4eOHbIX IPEIMETOB
U peaJbHOM >KU3HU; yMEHHE BbIpaXaTh (opMylaMH 3aBUCUMOCTH MEXIY

BEINM4YnHaMn

YMeHune onepupoBaTh MOHATUSIMH: TOCIEIOBATEIBHOCTD, apudMeTHyecKas U
reOMETpUYECKas IPOTPECCHH; yMEHUE UCII0JIb30BaTh CBOMCTBa
nocieIoBaTeabHOCTEH, (OPMYJIBI CYMMBI M OOIIETO YjieHa IpU pEelIeHNH 3a/1ay,

B TOM YHCJIC 3a/1la4 U3 APYTIUXx y‘le6HLIX npeaAMETOB U peaﬂLHOﬁ KHU3HHU

YMeHue pemarts 3a/1a41 pa3HbIX TUIIOB (B TOM YKCJIE HA TPOLEHTSI, TOJIU U YaCTH,
NBUKEHHE, paboTy, LIEHY TOBapOB U CTOMMOCTb MOKYIIOK U YCIIYT, HAJIOTH, 33141
u3 00JIacTH YIpaBiIeHUS JIMYHBIMM M CeMEWHBIMU (PUHAHCAMHM); yMEHHUE
COCTaBJISITh BBIPAKEHUS, YPAaBHEHMsS, HEPAaBEHCTBA M CHCTEMBI IO YCIIOBHUIO
3aJ]au, MCCIEJ0BATh MOJIYYEHHOE PELIeHHE M OLEHHBATh MPaBION0I00HOCTh

IMOJIYUYCHHBIX PE3YJIbTAaTOB

YMeHue omnepupoBaTh MOHATUAMU: (urypa, TOYKa, OTPE30K, MHpsMas, Iyd,
JIOMaHasl, Yroj, MHOTOYTOJbHUK, TpPEYrojJbHHK, PpaBHOOCAPEHHBIH H
PaBHOCTOPOHHUN TPEYrOJbHUKH, MPSMOYTOJbHBIA TPEYTrOJIbHUK, MEAHMAHA,
OucceKTprca M BBICOTA TPEYroJbHHKA, YETHIPEXYTOJIBHUK, MapajlIeIorpaMM,
poMO, TPSAMOYTOJIBLHUK, KBaJpaT, Tpamelus; OKpY>KHOCTb, KpYyT, KacaTelbHas;

3HaKOMCTBO C IIPOCTPAHCTBEHHBIMU (PUTypaMH; YMEHHE peIIaTh 33Ja4H, B TOM




10

YHUCJIC U3 HOBCC,I[HGBHOI;'I KM3HH, HA HAXO0XIACHHUC I'COMCTPUUCCKHUX BCJIMYHUH C

MIPUMEHEHHEM U3yYCHHBIX CBOWCTB GUTyp U (HakTOB

YMeHue  omepupoBaTh  MOHSATHSAMH:  pPaBEHCTBO  (uryp,  paBeHCTBO
TPEYroJIbHUKOB; NApAJUIEIBHOCTh U NEPICHANKYISPHOCTD MPSIMBIX, YTOJI MEXKIY
NPSIMBIMH, TIEPIICHIUKYJIISP, HAKJIOHHAS, IPOCKIHs, of00ue Guryp, nogo0HbIe
TPEyroJIbHUKH, CHMMETPHS OTHOCHTEIBHO TOYKH M TPSAMOH; yMeHHe
pacro3HaBaTh PaBEHCTBO, CUMMETPHUIO U NoJa00He (QUryp, mapauiedbHOCTh U

MEPIEeHIUKYISIPHOCTD MPSMBIX B OKPYKAIOIIEM MUPE

11

YMeHue onepupoBarh MNOHATUSMU: JJIMHA, PACCTOSIHME, Yroi (BelIWYuHA yria,
CHHYC U KOCHHYC yIJIa TPEyrojbHHKa), MJIOLa/lb; YMEHUE OLICHUBATh pa3Mepbl
MIPEIMETOB U OOBEKTOB B OKPY)KAIOLIEM MHUPE; YMEHHE MPUMEHSTH (OPMYIIBI
nepuMeTpa M IJIOEAAW MHOTOYIOJBHUKOB, JJIMHBI OKPYKHOCTH M ILIOLIAAH
Kpyra, o0ObeMa MPSAMOYTOJBHOTO MapajieienuIea; yMEHHEe TNPUMEHSTh
IIPU3HAKHA PABEHCTBA TPEYIOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJbHHUKA,
teopemy Iludaropa, TPUrOHOMETPHUECKHUE COOTHOMICHHUS JUIS BBIYHCICHHS

JUTUH, PACCTOSTHUM, TUIOMIaaen

12

YMmeHnue nzo0paxkaTh Miaockue GUTrypsl U UX KOMOMHAIMH, IPOCTPAHCTBEHHBIE
¢Gurypsl OT pyKH, C HOMOIIbIO YEPTENKHBIX HMHCTPYMEHTOB M 3IJIEKTPOHHBIX

CpCACTB IO TCKCTOBOMY HUJIM CUMBOJIBHOMY OIIMCaHHIO

13

YMmenue OIICpHUPOBATH TMOHATHUAMU: MPAMOYIrOJIbHAA CHCTEMA KOOpPAUHAT,
KOOpJAWHAThlI TOYKH, BEKTOP, CyMMa BEKTOPOB, ITPOU3BEACHNEC BEKTOPA HA YUCIIO,
CKaJIIpHOC TIMPOU3BCACHUC BCKTOPOB; YMCHHC MHCIIOJIb30BATh BCKTOPBI U
KOOpAWHAThl AJid OPCACTABICHUA JAHHBIX W PCIICHHA 3aJa4d, B TOM YHUCIIC H3

JAPYTUX y4yeOHBIX MPEAMETOB U PEANbHOM KU3HU

14

15

YMeHue onepupoBaTh MOHSTUSIMH: CTOJOMKOBBIE U KpPYTOBBIE UArpaMMBI,
TabNuLbl, cpeaHee apupMeTHUecKoe, MenuaHa, HaubOosblllee U HauMEHbIlee
3HAuYEHUs, pa3MaxX YMCIOBOTO Habopa; yMEHHE U3BIEKATh, MHTEPIPETHPOBATH U
npeoOpa3oBbIBaTh HMHPOPMAIIMIO, TIPEJICTABICHHYI0O B TaOiIWIaX © Ha
JUarpaMMax, OTpakarollyl0 CBOMCTBA U XapaKTEPUCTUKU PeaJbHBIX IMPOLIECCOB

n SIBJ'IeHI/II\/’I; YMCHUE pacCrio3HaBaTb U3MCHYHNBBIC BEIMUYMNHBI B OKPYKArOIIEM MUPE

YMeHue  onepupoBaTb ~ NOHATHAMH:  CIOy4YyalHBIM  ONBIT  (CIIy4aiHbIN
AKCIIEPUMEHT), 3JIEMEHTApHOE COOBITHE (DJIEMEHTApPHBIM HCXOJ) CIy4alHOTO
OIbITA, CIy4ailHOe COOBITHE, BEPOSATHOCTh COOBITHSA; yMEHHE HaXOAWUTh
BEPOSATHOCTH  CIIy4allHBIX COOBITMM B ONBITAX C PaBHOBO3MOKHBIMHU
AJIEMEHTAPHBIMH ~ COOBITUSIMH;  yYMEHHE  pemarbh  3aJadyd  METOJOM
OpPraHU30BaHHOIO Nepedopa U ¢ UCHOIb30BAHUEM NPaBUIIa YMHOXKEHHUS; YMEHUE

OICHUBAThL BCPOATHOCTU PCAJIbHBIX COOBITUH H SIBJIGHI/If/’I, IMOHUMATh POJIb




MPAKTUYECKH JOCTOBEPHBIX U MAJIOBEPOSATHBIX COOBITUI B OKPY’KAIOIIEM MHUpPE U
B JKM3HU; 3HAKOMCTBO C IOHSATHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEI U €T POJIBIO B MACCOBBIX SABJICHUAX

16

YMeHne BBIOMpaTh MOAXOSIIMA HM3YyYEHHBIH METOJA IS DPEIICHUs 3ajayH,
MIPUBOJUTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJAE U KU3HH,
pacro3HaBaTh IPOSIBJICHHE 3aKOHOB MAaT€MaTUKHM B HCKYCCTBE, OIMCHIBATH
OTJIETIbHBIC  BBIJAIONIMECS PpE3YyJbTaThl, IIOJYYCHHbIE B XOJI€ Pa3BUTHUS
MAaTeMaTUKH KaK HayKH, IPUBOJIUTH IIPUMEPbl MAaTEMAaTUUYECKUX OTKPBITUI U UX

aBTOPOB B OTEYECTBEHHON U BCEMUPHOM UCTOPUU

HEPEYEHDb 3JIEMEHTOB COJAEPKAHMUA, ITPOBEPAEMbBIX HA OI'D 11O

MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS

1 Yucna v BBIYUCICHUS

1.1 Hatypanbnble u uensie uncna. [Ipu3Haku JeMMOCTH LIETIbIX YHCe

1.2 OOBIKHOBEHHBIE U JECSITUUHBIE JPOOU, TPOLIEHThI, OECKOHEUHBIE TIEPUOAUYECKUE IpOOU

1.3 ParnmonansHele uncia. ApudpMeTnuecKue onepanyy ¢ paloHalIbHBIMU YUCIIaMHU

14 JlelicTBuTenpHbIE Uncia. ApupMeTHnyeckre ornepannu ¢ J1eMCTBUTEIbHBIMU YHUCIaMU

L5 [TpuGmmxEHHbIC BBIYUCICHHS, TPaBUIa OKPYTJIEHUS, MPUKHAIKA W OILEHKA pe3ysbTara
. BBIYMCIICHUI
2 Anrebpanyeckue BbIpaXeHHs

2.1 BykBeHHbIE BhIpaykeHHsI (BBIPAKEHUS C IEPEMEHHBIMH)

29 Crenenb ¢ nensiM mnokasareneMm. CTeneHb ¢ palMOHANBHBIM IoKa3zareneMm. CBoilcTBa
' CTETIEHU

2.3 MHoTro4JIeHBI

24 Anrebpanueckas 1po0b

”E Apudmernueckuil KOpeHb HaTypalbHOW creneHd. J[leiicTBus ¢ apu@meTndecKuMu
' KOPHSIMU HaTypaJIbHOW CTETIEHU
3 YpaBHEHUs 1 HEpABEHCTBA

3.1 Llenwie 1 qpoOHO-panoHaIbHBIC YpaBHEHUA. CUCTEMBI U COBOKYITHOCTH YPaBHCHHM

3.2 Lenbie u 1poGHO-paroHanbHbIe HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH HEPAaBEHCTB

3.3 Pemenne TekcTOBBIX 3a1a4
4 YucnoBble OCIEI0BATENBHOCTH




4.1 ITocmemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCIIEI0BATEILHOCTEH
4.2 Apudmernudeckas 1 reomeTpudeckas mporpeccur. @opmyia ClI0KHBIX IPOLIEHTOB
S) OyHKIMH
Oynkuus, crnocodbl 3amanus ¢(yHkuuu. ['padux ¢ynkumu. OOnacTe ompeneneHuss U
- MHOXecTBO 3HaueHuil ¢yHkuuu. Hymu ¢ynkumu. [TpomexyTku 3HAKOMOCTOSIHCTBA.
. [TpomexyTKkM MOHOTOHHOCTM (YHKIMH. MaKCUMyMbl M MHHUMYMbI (YHKLUH.
HauOosnpiiee 1 HauMeHblee 3HaYeHNE (PYHKLUU HAa IPOMEKYTKE
6 KoopanHaTsl Ha IpsAMOi U IJIOCKOCTH
6.1 KoopaunaTthnas npsmas
6.2 JlexapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerprueckue Gpurypsl 1 Ux cBOicTBa
7.2 TpeyronbHHUK
7.3 MHOroyrojabHUKu
7.4 OKpy’>KHOCTb U KpyT
7.5 W3mepeHune reoMeTpu4eckix BETNYUH
7.6 BexTops! Ha TIIOCKOCTH
8 BeposITHOCTh M cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KombunaTopuka
8.4 MHoxecTBa
8.5 ['padsr

TEMATHYECKOE INTAHUPOBAHUE

11O AJITEBPE

JIJIs1 7 KJIACCA COCTABJIEHO C YYETOM PABOYEM ITPOI'PAMMBI BOCITUTAHUS U1 C YYETOM

KOJIMYECTBA YACOB, OTBOJIUMbIX HA OCBOEHHUE KAXKJIOM TEMBI.

n/n

Tema ypoka

KoauuecTtBO
4acoB

DJIEKTPOHHBIE
uudgposbie
o0pa3oBaTte/ibHbIE

pecypchl




ITonsarue pallMOHAJIBHOI'O YHCJia

Apudmerndeckne IEHCTBHS ¢ palliOHATBHBIMH

2
qHCIaMHU
3 Apudmerrdeckue I1HUCTBUS C pallMOHATLHBIMU
YHUCIIaMU
4 Apudmerndeckue I1eHUCTBUS C pallMOHATLHBIMU
YHUCIIaMU
5 ApudmeTndeckne eCTBHS ¢ pallOHATbHBIMU
qHCIaMHU
6 ApudmeTndeckne IEHCTBHS ¢ palliOHATHLHBIMA
yuCcIaMU
7 CpaBHeHue, ynops/104MBaHNE PAlMOHAIBHBIX
qucell
8 CpaBHeHue, ynops/104MBaHNE PAlMOHAIBHBIX
qucell
9 CpaBHeHHe, YIOPSI0YMBAHNE PAITHOHAIBHBIX
qucel
Bubaunorteka LLIOK
10 CreneHs ¢ HATYPAJIILHEBIM ITOKa3aTeIeM
yp https://m.edsoo.ru/7f4211de
Bubaunorteka LLIOK
11 CremneHs ¢ HATYPAILHBIM ITI0Ka3aTeIeM
M https://m.edsoo.ru/7f421382
Bubaunorteka LLIOK
12 CreneHs ¢ HATYPAILHBIM II0Ka3aTeIeM
M https://m.edsoo.ru/7f42154e
Bubnaunorteka LLOK
13 CreneHs ¢ HATYPAJIILHBIM ITOKa3aTeIeM
yp https://m.edsoo.ru/7f4218be
14 CreneHs ¢ HaTypaJbHBIM ITOKa3aTeIEM
15 Pemenne ocHOBHBIX 3a/1a4 HA APOOH, MPOIIEHTHI
U3 peajbHON MPaKTUKU
16 Pemenne ocHOBHBIX 3a/1a4 HA APOOH, MPOIIEHTHI
U3 peajgbHON MPaKTUKU
17 Pemenne oCHOBHBIX 3a/1a4 Ha JPOOH, IPOLIEHTHI
U3 peajbHOUN MPaKTUKN
18 Pemenne oCHOBHBIX 3a/1a4 Ha JPOOH, MPOLICHTHI
W3 peaIbHON MPaKTUKU
19 [Ipr3HaKku AETMMOCTH, Pa3IokKEHUs Ha
MHOKHUTEJH HATYPAJIbHBIX YHCEIT
20 [Ipr3HaKku AETMMOCTH, Pa3iokKEHUs Ha
MHOKHUTEH HATYPAJIbHBIX YHCEIT
21 Peanbubie 3aBucumoctu. [psimas u obpaTHas

MPOMOPLUOHATIBHOCTH



https://m.edsoo.ru/7f4211de
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Peanbubie 3aBucumoctu. [Ipsmast u o6patHast

22
MPONOPIUOHAIBHOCTH
23 Peanbubie 3aBucumoctu. [psimast u obpaTHas
MIPOMOPIMOHATBHOCTH
24 Peanbubie 3aBucumoctu. [IpsiMas u oOpatHas
MPOMOPIUOHAIIBHOCTH
o5 KoHnTtpoibHas padota mo teme "Parmonaibabie
gycia'
26 BykBeHHBIE BRIPAKEHUS bubnuorera LIOK
y p https://m.edsoo.ru/7f41feec
27 DopmyIbl
28 DopmyIbl
29 [Tepemennsle. JlonmycTuMble 3HAYECHUS
MePEMEHHBIX
IIpeoOpasoBanrie OYKBEHHBIX BBEIPAXKEHUM
30 aCKp I)ITI/I:G CKOOOK U z UBEICHNUE HIZ) O6HI>IX, bubnuotera LIOK
packp PHBCA a https://m.edsoo.ru/7f41fafa
cllaraeMbIX
ITpeoOpasoBanne OYKBEHHBIX BBIPAKEHUNA
31 aCKp LITI/II)G CKOOOK U EKI/IBG eHue nlz) 06HLIX’ Bubnnorera LIOK
packp PUBCA a https://m.edsoo.ru/7f41fd70
cllaraeMbIX
[Ipeo6pa3oBanne OYKBEHHBIX BBIPAXKEHUH,
32 | packpbITHE CKOOOK M NMPUBEICHHE MOJOOHBIX
cllaraeMbIX
[TpeoOpazoBanre OYKBEHHBIX BBIPAKEHUH,
33 | packpbITHE CKOOOK ¥ MPUBEACHHE MTOT00HBIX
cllaraeMbIX
34 CBOICTBA CTEIIEHU C HATYPAILHBLIM ITIOKA3aTeIeEM bubnuotera LIOK
yp https://m.edsoo.ru/7f421382
35 CBOMCTBA CTENEHU ¢ HATYPAIILHBIM ITOKa3aTEIEM bubnuotera LIOK
M https://m.edsoo.ru/7f42154e
36 CBOMCTBA CTEINEHU ¢ HATYPAIILHBIM ITOKa3aTEIEM bubnnorexa LIOK
M https://m.edsoo.ru/7f4218be
Bubaunorteka LLOK
7 M
3 HOTOHICHBI https://m.edsoo.ru/7f42276e
Bubaunorteka LIOK
38 MHOroUICHE https://m.edsoo.ru/7f422930
39 CroxeHue, BBIYUTaHUE, YMHOKEHUE bubanoteka LIOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CrnoskeHue, BBIYUTAHHUE, YMHOXXEHHE Bubanoteka LIOK
MHOTOUJICHOB https://m.edsoo.ru/7f422cc8
41 CroxeHue, BBIYUTaHUE, YMHOKEHUE Bbubanoteka LLOK

MHOI'O4JICHOB

https://m.edsoo.ru/7f422fca
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CnoxeHue, BRBIUNTAaHUE, YMHOKCHHE

Bubaunorteka LIOK

42 MHOTOYJICHOB https://m.edsoo.ru/7f423182
43 DopMyIIbI COKPAIIEHHOI0 YMHOKEHUS bubnnorexa LIOK
pMY. pat y https://m.edsoo.ru/7f42432a
44 DopMyIIBl COKPALLIEHHOTO YMHOXKEHUS bubnuotera LIOK
PMY, patll ™ https://m.edsoo.ru/7f42464a
45 DopMyIIBl COKPAILIEHHOTO0 YMHOKEHUS bubnuorera LIOK
pMY. pat y https://m.edsoo.ru/7f424c12
46 DopMyIIbI COKPAIIEHHOIO YMHOKEHHUS bubnnorexa LIOK
pMY. pait y https://m.edsoo.ru/7f424{d2
47 DopMyIIbl COKPALLIEHHOTO YMHOXKEHUS bubnuotera LIOK
pMY. pat y https://m.edsoo.ru/7f4251d0
48 Pasnoxenne MHOTOWIEHOB Ha MHOKUTEINA bubnuorera LIOK
https://m.edsoo.ru/7f423312
49 Pasznosxenne MHOTOWIEHOB Ha MHOKHUTEIN bubnuotera LOK
https://m.edsoo.ru/7f4237fe
50 Pasnoxenne MHOTOWIEHOB Ha MHOKUTEINA bubnuotera LIOK
https://m.edsoo.ru/7f4239de
51 Pasznosxkenre MHOTOYIEHOB Ha MHOKHUTEIHN
52 KonrponbHas pabora no reme "Anredpanyeckue
BbIpaXeHUS"
53 YpaBHeHue, npaBuiia mpeodpa3zoBaHus
YpaBHEHUSI, PABHOCWIBHOCTh YPAaBHEHUM
54 JIuneliHOE ypaBHEHHE ¢ OAHOW ITEPEMEHHOM,
pelIcHUE JIMHEWHBIX YPaBHEHUI
JIuneliHOE ypaBHEHHE C OAHOU IIEPEMEHHON, Bubnnoteka LIOK
55 . .
peneHne JIMHENHBIX YPaBHEHUI https://m.edsoo.ru/7f420482
56 JInHeitHoe ypaBHEHUE C OJTHOM ITEPEMEHHOM,
pelICHUE JIMHEWHBIX YPaBHEHUI
57 Pemenue 3amau ¢ TOMOIIBIO0 YPaBHEHUH bubnuotera LIOK
a IHBI0 ¥p https://m.edsoo.ru/7f42064e
58 Pemenne 3amau ¢ TOMOIIBIO YPaBHEHUH bubnnorexa LIOK
a IBIOo Yp https://m.edsoo.ru/7f420806
59 Pemrenue 3a1a4 ¢ mOMOIIBIO YpaBHEHUH bubnnorexa LIOK
a [HBIO YP https://m.edsoo.ru/7f4209a0
60 Pemrenue 3a1a4 ¢ mOMOIIBIO YPaBHEHHUH bubnnorexa LIOK
A IpIO Yp https://m.edsoo.ru/7f420e6e
61 JIvHeitHoe ypaBHEHUE C IByMsl IEPEMEHHBIMU U Bubnamnoteka LIOK
ero rpaduk https://m.edsoo.ru/7f427c32
62 JIuneliHOE ypaBHEHHE C ABYMS IIEPEMEHHBIMU U Bbrubanoteka LIOK

ero rpaduk

https://m.edsoo.ru/7f427e8a
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CucremMa IByX JUHEUHBIX YPABHEHUH C ABYMS

Bubaunorteka LIOK

63 [IEpEMEHHBIMU https://m.edsoo.ru/7f42836c
64 Cucrema 1ByX JUHEHHBIX YPABHEHUH C ABYMS
NePEeMEHHBIMU
65 CucreMa JIByX JMHEUHBIX YPAaBHEHUH C ABYMS
NepeMEHHBIMU
66 CucremMa JIByX JMHEUHBIX YPAaBHEHUH C ABYMS
NepeMEHHBIMU
67 Pemenue cucrem ypaBHEHUI brbnorera LOK
yp https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEeHUI bubanotera LOK
M https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEeHUI brbnra o LOK
yp https://m.edsoo.ru/7f4287d6
70 Pemenune cucrem ypaBHEHHIA
71 Pemenue cucrem ypaBHEeHUI
72 KonrtponbHas pabora no reme "JInneitHble Bubnnoteka LIOK
ypaBHeHUs" https://m.edsoo.ru/7f421044
73 KoopauHaTa TOUKM Ha MIPSMOiA bubauoreka LOK
pa p https://m.edsoo.ru/7f41de76
74 YHucnoBble TPOMEKYTKH buby noteka JOK
P yr https://m.edsoo.ru/7f41dff2
75 YucnoBble IPOMEKYTKH
76 Paccrosinne Mexy 1ByMsl TOUKaMU
KOOPJIMHATHOW IIPSAMOM
77 Paccrosinuie Mexny AByMs TOUKaMH
KOOPJHMHATHOU IIPSAMOI
78 [IpssMoyrosibHas cuCTEMa KOOPIANHAT Ha brnbanoteka LIOK
IUIOCKOCTH https://m.edsoo.ru/7f4lel6e
79 [IpssMoyromnbpHas cucreMa KOOpAMHAT HA brubanoteka LIOK
TJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadukoB, 3a1aHHBIX (HOpMYyTaMHU bubauorexa LLOK
PUMEPBI TP > 31 PMY. https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpadukoB, 3a1aHHBIX GOPMYyITaMHU bubauoreka UOK
PHMEPBI TP » 384 PMY. https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpadukoB, 3a1aHHBIX GopMyTamMu
. Bubnunoteka LIOK
83 Urenue rpaduKoB peabHbIX 3aBUCHUMOCTEN Y

https://m.edsoo.ru/7f41ea24
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84 Urenue rpa)vkoB pealbHbIX 3aBUCHMOCTEN 1
Bubnunoteka LIOK
85 Honsrne dysKimm 1 https://m.edsoo.ru/7f41ef06
86 I'paduk dysakmm 1
o o bubanoteka LOK
87 CroiicTsa ynKumii 1 https://m.edsoo.ru/7f41f078
. . Bubnunoteka LIOK
88 CroiicTsa ynKumii 1 https://m.edsoo.ru/7f41flfe
N Bubnunoteka LIOK
89 Jluneitnas GpyHKuus 1 https://m.edsoo.ru/7f427282
N bubnunoteka LIOK
90 Junetfinas QyHKuus 1 https://m.edsoo.ru/7f427412
N Bbubnunoteka LIOK
91 [Toctpoenue rpaduka TMHEHHON QyHKIIH 1 hitps://m.edsoo.ru/7f426d1e
92 [Toctpoenue rpaduka TUHEHHON GYHKITUI 1
93 ['paduk pynkuuu y =|x| 1
94 I'padux pynkumm y =[x| 1
95 KonTponbHas pabora o teme "KoopauHats! u 1 Bnbanoteka LIOK
rpapuku. Oynxyn” https://m.edsoo.ru/7f41f50a
96 Bcepoccuiickast mpoBepouHas paboTa 1 buby noteka JOK
p POBEp p https://m.edsoo.ru/7f429c6c
97 [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB 1
Kypca 7 kiacca, 00001eHre 3HaHUIA
98 IToBTOpEHNE OCHOBHBIX IMOHATHA U METOJ0B 1 Bubnnoteka LIOK
Kypca 7 kiacca, 00001IeHIe 3HAaHHA https://m.edsoo.ru/7f429f32
99 IToBTOpEHNE OCHOBHBIX IMOHATHA U METOJ0B 1 Bubnmnoreka LIOK
Kypca 7 kiacca, 00001IeHIe 3HAaHHA https://m.edsoo.ru/7f42a0e0
100 [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB 1
Kypca 7 kiacca, 000011eHre 3HaHUI
HOBTOpeHI/Ie OCHOBHBIX HOHATHUH U METOJ0B bubanoTteka LIOK
101 . 1
Kypca 7 kiacca, 000011eHre 3HaHUIA https://m.edsoo.ru/7f42a27a
102 IToBTOpEHKHE OCHOBHBIX MOHATUN U METOJIOB 1 Bubanorteka LLOK
Kypca 7 kiacca, 0000IIeHIe 3HAaHHA https://m.edsoo.ru/7f42a900
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102
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TEMATHYECKOE IINTAHUPOBAHMUE

11O AJITEBPE

JIJISI 8 KITACCA COCTABJIEHO C YYETOM PABOYEM ITPOI'PAMMBI BOCITUTAHUS U1 C YYETOM
KOJIMYECTBA YACOB, OTBOJIUMbIX HA OCBOEHUE KAKJIOM TEMBI.

JJIeKTPOHHBbIE
Ne KouuyectB 1 BbI
Tema ypoka OJMYECTBO | UHPPOBLIC
n/n 4yacoB oOpa3oBaTejibHbIE
pecypcsl
1 KBanparusiii KOpeHb U3 yucia 1 bubnorexa UOK
AP P https://m.edsoo.ru/7f42d452
Bubanoteka LLOK
2 II
OHATHE 00 UPPAIMOHAIIEHOM YHCIIe 1 https://m.edsoo.ru/7f42caaa
3 JlecsiTuuHble MPUOIMKEHNS HPPALMOHATIBHBIX 1
qucen
4 JecsaTruunblie MPUOTMKEHNUS UPPALMOHATBHBIX 1
qucen
5 JelicTBUTENbHBIE YKCIIA 1
6 CpaBHeHUE NENCTBUTENBHBIX YUCEI 1
7 CpaBHeHUE ENCTBUTENBHBIX YUCEI 1
8 ApudmeTnueckuii KBapaTHbIH KOPEHb 1
9 YpaBHeHUEe BHa X2 = a 1
10 CaoiicTBa apu(MeTHUECKUX KBaJIPATHBIX KOPHEH 1 bubnuorera LIOK
P s p https://m.edsoo.ru/7f42d862
11 CaoiicTBa apu(MeTHUECKUX KBaIpaTHBIX KOPHEN 1 bubigrcia LIOK
P AP p https://m.edsoo.ru/7f42d862
[IpeoOpazoBaHme YNCTOBBIX BRIPAXKCHU, Bubavoteka LIOK
12 1
coAepKallUX KBaJApPaTHbIE KOPHU https://m.edsoo.ru/7f42dd26
13 [IpeoOpazoBaHme YNCTOBBIX BHIPAXKCHUH, 1 bubnanoteka LIOK
coAepKallUX KBaJApaTHbIE KOPHU https://m.edsoo.ru/7f42ded4
14 [IpeobpazoBaHne YNCIOBBIX BBIPAKEHUH, 1 Bubanoteka LIOK
COJIepKAINX KBAJIPATHBIE KOPHU https://m.edsoo.ru/7f42e0be
15 [IpeobpazoBaHre YNCIOBBIX BBIPAKCHUH, 1 Bubanoteka LIOK
COJIepKAINX KBAJIPATHBIE KOPHU https://m.edsoo.ru/7f42e262
Bubnunoreka LIOK
16 CreneHsb ¢ 1eIbIM MIOKa3aTeNEM 1 hitps://m.edsoo.ru/7f4354a4
17 CranmapTHas 3anuch yncia. Pazmepbl 00bEeKTOB 1 Bubnunoteka LIOK
OKpYKAroIIero Mupa (0T 3JIEMEHTAPHBIX YaCTHI] JI0 https://m.edsoo.ru/7f436098
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KOCMHUYECKHX 00BEKTOB), UTMTETLHOCTD MPOIIECCOB B
OKPY’KaroIlleM MUPE

bubanorteka LLIOK

18 CBOMCTBa CTEIICHHU C IIEIbIM II0KA3aTeIIeM https://m.edsoo.ru/7f435648
19 CBOJ¥ICTBa CTENEHH C LEILIM ITOKA3aTelIEM bubavoreka LLOK
1 https://m.edsoo.ru/7f435648
20 CBOMCTBa CTEIICHHU C IIEIbIM II0KA3aTeIIeM bubavorera LLOK
1 https://m.edsoo.ru/7f435648
21 CBOMCTBa CTEIICHHU C IIEIbIM II0KA3aTeIIeM bubanotea LIOK
1 https://m.edsoo.ru/7f43599a
22 CBoliCTBa CTEIICHHU C IEIbIM IIOKa3aTelIeM bubnuorexa LIOK
1 https://m.edsoo.ru/7f435ed6
23 KBaapatHpiii TpEXuiieH
24 KBanpaThsiii TpéxunieH
o5 Paznoxenune kBaipaTHOro TpEXUaeHa HA Bubanoteka LLOK
MHOXXUTEIIH https://m.edsoo.ru/7f42fd38
26 Pa3znoxeHne KBagpaTHOro TpEX4UiaeHa Ha Bubanoteka LIOK
MHOKHATEITH https://m.edsoo.ru/7f42fd38
27 Konrtponbnas pabora no remam "KBaapaTHbie Bubavoteka LIOK
kopHu. Crenenu. KBagpatHselii Tpexuien" https://m.edsoo.ru/7f42ec80
Bubaunoteka LIOK
28 Aurebpantieckas Apok https://m.edsoo.ru/7f430382
29 JonycTuMble 3HaUYCHUS IEPEMEHHBIX, BXOISIIUX B
anredpanvyeckue BhIPaKEeHUS
30 JonycTtuMble 3HaU€HUS IEPEMEHHBIX, BXOSIIUX B
anredpanvyeckue BhIpaKeHUS
31 OCHOBHOE CBOMCTBO aJireOpandeckoii 1poou bubavorera LLOK
P b https://m.edsoo.ru/7f4308e6
32 Cokparienue apooeit bubanorera LLOK
paitl p https://m.edsoo.ru/7f430a8a
33 Cokparenue apooeit bubauorea LLIOK
pat P https://m.edsoo.ru/7f430f44
34 Coxkparienue apooeit bubavorera LLOK
pat P https://m.edsoo.ru/7f430f44
35 CroxeHue, BBIYMUTaHUE, YMHOXKEHUE U JICJICHUE Bubanoteka LIOK
anreOpandyeckux Apooeit https://m.edsoo.ru/7f43128c
36 CroxeHue, BBIYMUTaHUE, YMHOXKEHUE U JICJICHUE Bubanoteka LIOK
anreOpandyecKkux aApooeit https://m.edsoo.ru/7f4315c0
37 CnoxeHue, BBIYUTAHUE, YMHOKEHHUE U JCJICHHE Bubaunoteka LIOK

anreOpanvecKkux Apooeit

https://m.edsoo.ru/7f4318c2
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CJ'IO}KGHI/IG, BbIYUTaHUEC, YMHOXCHHE U JCIICHUC

Bubnunorteka LIOK

38 anreOpanvyecKux aApooeit https://m.edsoo.ru/7f431a20
39 [IpeobpazoBanue BeIpaxXeHUU, COECPKAIINX Bubaunoteka LIOK
anreOpanveckue Jpoou https://m.edsoo.ru/7f43259c
40 [IpeoOpazoBanue BBIpaXEHUH, CONECPKAIINX Bubaunoteka LIOK
anreOpanyeckue Apoou https://m.edsoo.ru/7f432736
41 [IpeoOpazoBanue BeIpaKEHUH, COIEPIKAIINX Bubnunoteka LIOK
anreOpanyeckue Apoou https://m.edsoo.ru/7f432736
42 KonTponpHas padora o Teme "Anredpandeckas Bubnunoteka LIOK
JIpoOp" https://m.edsoo.ru/7f431d36
43 KBanparnoe ypaBHeHHE bubnuotera LOK
AP M https://m.edsoo.ru/7f42eela
44 HemnoniHoe xBagpaTtHOE YypaBHEHUE bubnuotera LOK
Ap yp https://m.edsoo.ru/7f42eela
45 Hemnonnoe xBagpaTtHOe ypaBHEHHE bubnuotera LOK
AP yp https://m.edsoo.ru/7f42eela
46 dopmyna KOpHER KBaIpPaTHOrO YpaBHEHUS bubnuotera LOK
PMY p AP M https://m.edsoo.ru/7f42f158
47 dopmyna KopHell KBaIpaTHOrO YpaBHEHHUS bubnuotera LOK
PMY p AP M https://m.edsoo.ru/7f42f3f6
48 dopmyia KOpHEH KBaIPaTHOIO YpaBHEHUS bubnuorexa LIOK
pMY. p AP P https://m.edsoo.ru/7f42f5a4
bubanorteka LLIOK
49 Teopema Buera https://m.edsoo.ru/7f42fef0
bubanorteka LLIOK
50 Teopema Buera https://m.edsoo.ru/7f430076
51 Pemenne ypaBHeHMI, CBOIAIINXCSA K KBAAPATHBEIM bubnuotera LOK
M ’ A AP https://m.edsoo.ru/7f43c542
52 Pemenne ypaBHeHMI, CBOAAMMXCSA K KBAAPATHBIM bubnuorexa LIOK
M ’ AA AP https://m.edsoo.ru/7f43c3d0
53 IIpocreiimme npoOHO-paOHAIBLHEIE YPABHEHUS bubnnorexa LIOK
p Ap pal M https://m.edsoo.ru/7f4328c6
54 IIpocreiimme npoOHO-paOHAIBLHEIE YPABHEHUS bubnuotera LOK
p AP pat M https://m.edsoo.ru/7f432b6e
Perrenue TeKCTOBBIX 3a7a4 ¢ IOMOIIBIO bubanorteka LIOK
55 .
KBAJIPATHBIX YPABHEHUMN https://m.edsoo.ru/7f42{75c
56 Penrenyie TEKCTOBEIX 3a4a4 C [IOMOIILIO bubamoteka LIOK
KBaJPaTHBIX YPaBHEHUU https://m.edsoo.ru/7f42f8f6
57 Kontponbnas padota mo teme "KBanpaTHbie Bubnunoteka LIOK

ypaBHeHHUA"

https://m.edsoo.ru/7f4301f2
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JIuneliHOE ypaBHEHHE C IBYMS IIEPEMEHHBIMH, €T0

58 | rpaduk, mpuMepsl pelIeHUsT YPaBHEHHUH B IIEJIBIX
qucIax
JIuneiiHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU, €70
59 | rpaduk, npuMepsl pereHusl YpaBHEHHUN B LIEITBIX
YHUCJIaX
JInneliHOE ypaBHEHHE C IBYMS IIEPEMEHHBIMU, €TO
60 | rpaduk, mpuMepsl pEIICHUST YPABHEHHUH B IIEJTBIX
qucIax
61 Pemenne cucreM IByX JIMHEWHBIX YPaBHEHUH C
JBYMsI IEpEMEHHBIMU
62 Pemienue cucrem AByX JTUHEHHBIX YPAaBHEHUH C
JBYMsI IEpEMEHHBIMU
63 Pemenue cucrem IByX JIMHEHHBIX YPaBHEHUM €
JBYMsI IEpEMEHHBIMU
64 [IpuMepsl penieHust CUCTEM HEJTMHEHHBIX
YPaBHEHHUH C IBYMs IEPEMEHHBIMU
65 [IpuMepsl penieHust CUCTEM HEJTMHEHHBIX
YPaBHEHHUH C IBYMs IEPEMEHHBIMU
I'paduueckas uHTEpIIpEeTaLls YpaBHEHUS C IBYMS
66 | me SME)HHHMI/I U CHCTI;MPHHHI;I?IHE?;( aBHeHI/I;Il CYM bab/morcia LOK
p yp https://m.edsoo.ru/7f43d6d6
JIBYMsI IEpEMEHHBIMU
I'padmueckas uHTEpIIpEeTaLls YpaBHEHUS C IBYMS
67 | e SMS)HHHMH U CHCTI;MPHHHI;I?IH;I;( aBHeHI/HJ”jI[ CYM Do ot [0k
p yP https://m.edsoo.ru/7f43d6d6
JIBYMsI IEpEMEHHBIMU
68 Pemenne TeKCTOBBIX 3a1a4 € IOMOIIBIO CUCTEM
ypaBHEHU U
69 Pemenne TeKCTOBBIX 3aa4 € IOMOIIBIO CUCTEM
ypaBHEHU U
70 Pemenne TeKCTOBBIX 33714 ¢ IOMOIIIbIO CUCTEM
yYpaBHEHUN
71 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA
72 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA
73 HepaBeHCTBO ¢ 0/1HOI TTepeMeHHOM
74 JIvHeitHbIe HEpaBEHCTBA C OJHON EPEMEHHOMN U MX Bubanoreka LIOK
pelieHue https://m.edsoo.ru/7f42c692
75 JInHeliHbIC HEPABEHCTBA C OJHOM NIEPEMEHHOM U UX Bubnunoteka LIOK
pelieHue https://m.edsoo.ru/7f42c840
76 JInHeliHbIE HEPABEHCTBA C OJHOM NIEPEMEHHOMN U UX
pelieHne
77 CucreMbl TUHEUHBIX HEPABEHCTB C OJHOM BubanoTeka LIOK

[IEPEMEHHOM U UX PEILICHUE

https://m.edsoo.ru/7f42ch88
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CucreMbl TUHEUHBIX HEPABEHCTB C OJHOM

Bubnunorteka LIOK

78 .
[IEPEMEHHON U UX PELICHUE https://m.edsoo.ru/7f42cd2c
79 CucTembl TUHEHHBIX HEPABEHCTB C OJHOMU
MIEPEMEHHOM U UX PEIICHHE
N3o0pakeHue pereHus TUHEHHOTO HEPaBEHCTBA U Bubaunoteka LIOK
80 o o
UX CUCTEM Ha YUCIIOBOU IPSAMOU https://m.edsoo.ru/7f42c9e4
81 N3o0pakeHue peneHus JUHEHHOTO HEPaBEHCTBA U Bubnunoteka LIOK
UX CHUCTEM Ha YHCIIOBOU NMPAMON https://m.edsoo.ru/7f42c9e4
82 Kontponsnast pabora o Temam "HepaBeHcTBa.
Cucremsl ypaBHeHUN"
Bubaunoteka LIOK
83 Monsmue ynKim https://m.edsoo.ru/7f433c12
84 O6unacTh onpeaeneHuss © MHOXKECTBO 3HAYCHUI Bubnunoteka LIOK
byHKIIUN https://m.edsoo.ru/7f433d84
85 Crioco0s1 3a1aHust PyHKIUI
86 ['paduk pynkuuu
87 CoiicTBa (yHKIIMHU, UX OTOOpakeHHE Ha rpaduKe
88 Urenue u moctpoeHue rpaguKoB QyHKITHIA
89 [Ipumeps! rpa@ukoB GYHKIHM, OTpaKaroIIUX
peanbHbIe MPOIECCHI
90 DyHKIIUU, OTMTUCHIBAIOIIUE TIPSIMYIO U 00OpaTHYIO Bubanoteka LLOK
IPONOPLHUOHATIBHBIE 3aBUCUMOCTH, X Tpa(uKH https://m.edsoo.ru/7f434bbc
91 l'unepOona
Bubnunoteka LIOK
92 Tunepbora https://m.edsoo.ru/7f4343e2
bubnanoteka LIOK
— v2
3 Tpacpuic pymim y =X https://m.edsoo.ru/7f434572
Oyukmn y =x2, y =x3, y = VX, y = [X[;
9 |r a(b};ItIeL(I:Koey em’e?{lne "zBHeHI/;I;I u (lI/I|(,:TeM bubanorera LOK
P N P yp https://m.edsoo.ru/7f434d38
ypaBHEHUN
IToBTOpEHNE OCHOBHBIX MMOHATHA U METOOB
95 | kypcoB 7p1/1 8 kaccoB, 06001IeHNE 3HaHI/H‘/’II/[ bubinorera LIOK
YP N > B https://m.edsoo.ru/7f4371aa
Bcepoccuiickas npoepouHas pabota
96 Hrorosast koHTpobHas paboTa / Beepoccuiickas Bubnuoteka LIOK
npoBepoyHas pabora https://m.edsoo.ru/7f434eb4
97 IToBTOpEHME OCHOBHBIX MOHATUN U METOJIOB

KypcoB 7 1 8 Ki1accoB, 00001eHne 3HAHU I
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IToBTOpEHKE OCHOBHBIX MOHSATHUI U METO/IOB

Bubnunorteka LIOK

o 1
98 KypcoB 7 u 8 KJ1accoB, 0000IIeHne 3HAHUT https://m.edsoo.ru/7f43736c¢
99 IToBTOpEHME OCHOBHBIX MOHATHUI U METOJIOB 1 Bubaunoteka LIOK

KypcoB 7 1 8 Ki1accoB, 000011eHne 3HAHUI https://m.edsoo.ru/7f437510
100 HOBTopeHHe OCHOBHBIX IOHATHUH U METOIOB 1 bubanoteka LLIOK

KypcoB 7 u 8 KJ1accoB, 0000IIeHNEe 3HAHUI https://m.edsoo.ru/7f4376b4
101 HOBTopeHHe OCHOBHBIX HOHATHUH U METOIOB 1 bubnmoteka LIOK

KypcoB 7 u 8 KJ1accoB, 0000IIeHNEe 3HAHUT https://m.edsoo.ru/7f436b88
102 IToBTOpEHNE OCHOBHBIX MOHATUI U METOJ0OB 1 Bubanoteka LLOK

KypcoB 7 1 8 Ki1accoB, 000011eHne 3HAHU I https://m.edsoo.ru/7f437858
OBIIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 102

TEMATHYECKOE INTAHUPOBAHUE

110 AJITEBPE
JJI51 9 KIIACCA COCTABJIEHO C YYETOM PABOYEM ITPOT'PAMMBI BOCITUTAHUS U C
YUYETOM
KOJIMYECTBA YACOB, OTBOJIUMBIX HA OCBOEHUE KA)KI[OFI TEMBI.
DJIeKTPOHHbIE
Ne Tema ypoxa KonnuyecrBo | nngpossie
n/n 4acoB o0pa3oBaTe/ibHbIE
pecypcbl
PannonaneHble yncna, uppalvoHaIbHbIE YKCTA, 1
KOHEUYHBIE 1 OECKOHEUHBIE IECITHYHbBIE APOOH
MHO0X€eCTBO IEHCTBUTECIHLHEIX UHCEI;
JIEVCTBUTEIBHEIE YHCIIa KaK OECKOHEUYHBIE 1
JIECSITUUHBIE JPOoOH
B3anMHO 01HO3HaYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JEWCTBUTENLHEIX YHCET U MHOKECTBOM 1
TOYEK KOOPJAMHATHOMU MPSAMOU
CpaBHEHME IEWCTBUTENBHBIX YHCEIL,
apudmeTnyecKkue AeUCTBUA C ACHCTBUTEIHLHBIMU 1
YHCIIaMHU
[TpubmmxkE€HHOE 3HAUYCHNUE BETUYUHBI, TOYHOCTD 1
NpUOIHKEHUS
OxpyrieHne uncen 1
OxkpyrieHue gucen 1
[Ipukuaka u orieHKa pe3yJbTaTOB BHIYMCICHUIN 1
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IIpukuaka v OLIEHKa pe3yIbTaTOB BEIYMCICHUN

JInneliHoe ypaBHeHue. Pelienne ypaBHeHuUH,

bubanotek LLOK

10 .
CBOSIIIINXCS K TUHENHBIM https://m.edsoo.ru/7f43bf66
11 JInneliHoe ypaBHeHue. Pelienne ypaBHEeHUH,
CBOSIIMNXCS K JTMHEHHBIM
KBanpatHoe ypaBHeHue. PelieHre ypaBHEHU, Bubnunoteka LIOK
12
CBOJAIIUXCS K KBaJpaTHBIM https://m.edsoo.ru/7f43c542
KBanparHoe ypaBHeHue. PelieHre ypaBHEHUN, Bubavoteka LIOK
13
CBOJISIIIIAXCS K KBAJIPATHBIM https://m.edsoo.ru/7f43c542
14 bukBaapaTHbie ypaBHEHUs bubnuorera LIOK
AP M https://m.edsoo.ru/7f43c3d0
15 bukBaapaTHbie ypaBHEHUS b 20 w1ca | DK
Ap M https://m.edsoo.ru/7f43c3d0
16 [Ipumepsl penieHus: ypaBHEHUI TPETbel U
YETBEPTOU CTEIIEHEW Pa3JIOKEHUEM HA MHOKUTEIIN
17 [Ipumepsl penieHus: ypaBHEHUN TPEThEU U
YETBEPTOU CTENEHEN Pa3yIoKEHUEM Ha MHOXKHUTEIN
18 Pemenne npoOHO-paliiOHANBHBIX YpaBHEHUN bubnuorera LIOK
P patt yp https://m.edsoo.ru/7f43c9b6
19 Pemenue npoOHO-paMOHATBHBIX YPaBHEHUN bubanoreka LOK
Ap pan yP https://m.edsoo.ru/7f43c9b6
20 Pemenne TekcTOBBIX 3aJjau anredpandeckum
METOJIOM
21 Pemenue TekcTOBBIX 3aJau anredpandeckum
METOJIOM
29 Pemienue TekcTOBBIX 3aau anredpandeckum
METOJIOM
23 KonrtponbHast pabota o Teme "YpaBHEHUS C OIHOM
IepeMeHHon "
24 VYpaBHeHHE ¢ ABYMS IEPEMEHHBIMH U €ro rpaduk T
p JIBYMA TICP P https://m.edsoo.ru/7f43d0b4
25 VYpaBHeHHeE ¢ IByMsI IEPEMEHHBIMU U €ro rpaduk e
p ABY P p https://m.edsoo.ru/7f43d0b4
26 Cucrema IByX JINHEWHBIX YPaBHEHUM C IBYMS
TIEPEMEHHBIMH U €€ PEIICHUE
27 CucreMa IByX JTUHEUHBIX YPABHEHUH C JBYMS
IIEPEMEHHBIMU U €€ peleHue
28 CucreMa IByX JTMHEUHBIX YPABHEHUH C JBYMS
IIEPEMEHHBIMU U €€ peleHue
29 Cucrema 1ByX JUHEHHBIX YPAaBHEHUM C ABYMs

IIEPEMEHHBIMH U €€ PEIICHUE
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30

Pemenue cucrem AByX ypaBHEHU, OJHO U3
KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU CTEIECHU

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

31

Pemenue cucreM nByX ypaBHEHUMH, OJHO U3
KOTOPBIX JIMHEHHOE, a APYTro€ — BTOPOU CTEIICHU

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

32

Pemenue cucreM qByX ypaBHEHUH, OJHO U3
KOTOPBIX JIMHEHHOE, a APYTro€ — BTOPOU CTEIICHU

33

Pemienue cucrem AByX ypaBHEHUM, OJTHO U3
KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU CTEIIECHU

34

I'paduueckas MHTEpIPETAIUS CUCTEMBI YPAaBHEHU I
C IByMS IIEPEMEHHBIMU

35

Pemennie TeKCTOBBIX 33729 areOpandecKum
cocoooM

36

Perrenne TeKCTOBBIX 3a/a4 alreOpanyecKuM
CII0CO00OM

37

KonTponbnas pabota no teme "Cucremsl
ypaBHEHHH"

38 UwrcnoBbie HEPABCHCTBA U UX CBOMCTBA
39 UucnoBble HEPABEHCTBA U UX CBOMCTBA bub/morca LOK

p https://m.edsoo.ru/7f43ad5a
40 JInHelHbIE HEPABEHCTBA C OJHON NIEPEMEHHOMN U UX Bubnunoteka LIOK

pereHne

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

41

JInHeliHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOMN U UX
pelieHue

bubanorteka LLOK
https://m.edsoo.ru/7f43af08

42

JInHeliHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOMN U UX
pelieHue

bubanorteka LLIOK
https://m.edsoo.ru/7f43af08

43

CucreMpl TMHENHBIX HEPABEHCTB C OJHON
MIEPEMEHHOMN U UX pELICHUE

44

CucreMpl TMHENHBIX HEPABEHCTB C OJTHON
IIEPEMEHHOMN U UX pELICHUE

45

CucreMbl TMHEUHBIX HEPABEHCTB C OJTHOM
IIEPEMEHHOM U UX PEIICHUE

Bubnunorteka LIOK

46 KBanpaTHble HEpaBeHCTBA U UX peIlICHUE hitps://m.eds0o.ru/7£43b098
47 KBagparubsle HEpaBEHCTBA U UX PELIEHUE bubsuorexa LIOK

p p p https://m.edsoo.ru/7f43b21e
48 KBagparubsle HEpaBEHCTBA U UX PELIEHUE bubnnorexa LIOK

p p p https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HEpaBEHCTBA U UX PELLICHUE
50 KBanpaTHble HEpaBEHCTBA U UX PEILIEHUE
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51

I'padmueckas nHTEpIIpeTaLis HEPABEHCTB U CUCTEM
HEPaBEHCTB C JBYMSI [IEPEMEHHBIMU

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

52

I'paduueckas MHTEpIIpETAIIUS HEPABEHCTB M CUCTEM
HEPaBEHCTB C JBYMs [IEPEMEHHBIMU

53 KontponbHas padota nmo Teme "HepaBencrna"
54 KBagparnunas ynkius, e€ rpaduk u CBOMCTBA bubnorexa LIOK

P YHKIHA, p https://m.edsoo.ru/7f4396c6
55 KBagparuunas ¢pynkuus, e€ rpaguk u cBOicTBa Lorfaan oten ET:

AP YHKIHA, p https://m.edsoo.ru/7f439842
56 KBangparnunas gynkius, e€ rpaduk u CBOHCTBa bubanorexa LIOK

AP YHIHHA, p https://m.edsoo.ru/7f4399b4
57 [TapaGona, KoopIMHATHI BEPIIUHBI TapaboJIbl, OCh Bubnunoteka LIOK

CUMMETPUU N1apaboJIb

https://m.edsoo.ru/7f439eb4

58

[TapaGona, KOOpAMHATHI BEPIIMHBI TApa00IIBI, OCh
CUMMETPUU N1apaboJIb

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

59

[Tapabo:a, KOOpIUHATHI BEPIIMHBI TAPAOOIIBI, OCh
CUMMETpPHUHU NapadoJIbl

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

60

[TapaGosa, KOOpAMHATHI BEPUIMHBI TAPa0OJIbL, OCh
CUMMETpPHUHU NapadoJIbl

bubanorteka LIOK
https://m.edsoo.ru/7f43a31e

61

[Tapabo:na, KoOpIMHATHI BEPIINHBI TApabOIIbI, OCh
CUMMETPUU NapaboJIb

Bubaunorteka LIOK
https://m.edsoo.ru/7f43a526

62

[TapaGosa, KOOpAMHATHI BEPUIMHBI TAPa0OJIbL, OCh
CUMMETpPUHU NapadoJIbl

63

I'paduku pynkimii: y = KX, y = kX + b, y=k/X, y=x3,
y=vX, y=[X|

64

I'paduku pynkmit: y = kx, y = kx + b, y=k/x, y=x3,
y=vX, y=[x|

65

I'paduxu pynkimit: y = kx, y = kx + b, y=k/x, y=x3,
y=vX, y=[x|

66

I'paduku pynkimii: y = kX, y = kx + b, y=k/Xx, y=x3,
y=vx, y=[x|

67

I'paduku pynkmit: y = kx, y = kx + b, y=k/x, y=x3,
y=vX, y=[x|

68

I'paduxu pynkimit: y = kx, y = kx + b, y=k/x, y=x3,
y=vX, y=[x|

Bubnunorteka LIOK

n n
69 KontponbHas padota o teme "dyHKIun hitps://m.eds0o.ru/7f43ab84
70 [ToHsITHE YMCIOBOM MTOCIEA0BATEIBHOCTH bubanotera LIOK
4 https://m.edsoo.ru/7f43e6c6
71 3aaHue NO0CIe10BaTEIbHOCTH PEKYPPEHTHOM Bubanoteka LIOK

dhopmymoit u popMyIoi n-ro WieHa

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

72 Apudmerndeckas 1 reOMETpUIECcKast IpPOrpeccuu https://m.edsoo.ru/7f43ed7e
73 Apudmerndeckas 1 reOMETpUIECKast IPOTrpecCuu Padimo e 1R
P P porp https://m.edsoo.ru/7f43f3b4
dopmyiibl N-TO wieHa apnpreTquCKon u Bubnnorexa LIOK
74 | reoMeTpUYECKON pOrpeccuii, CyMMBbI IIEPBBIX N

YJICHOB

https://m.edsoo.ru/7f43f58a

75

@®opmyITbl N-TO WieHa apu(PMETHIECKOH U
TrE€OMETPUYECKOM POTPECCHIA, CYMMBI IIEPBBIX N
YJICHOB

bubanorteka LIOK
https://m.edsoo.ru/7f43ef2c

76

dopMyIbl N-ro YieHa apuhMEeTUIECKON U
Tr€OMETPUYECKON ITPOrPECCUi, CYMMBI IIEPBBIX N
YJICHOB

Bubnaunorteka LIOK
https://m.edsoo.ru/7f43f0c6

77

@opmyITel N-TO WieHa apuPpMETHIESCKON U
rE€OMETPUUYECKOM MPOTrPECCUA, CYMMBI IIEPBBIX N
YJICHOB

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

78

@opmyITel N-TO WieHa apuPpMETHIESCKON U
re€OMETPUUYECKOM POTrPECCUA, CYMMBI IIEPBBIX N
YJICHOB

Bubaunorteka LIOK
https://m.edsoo.ru/7f43f8a0

79

N3006paxkeHune wieHOB apuMeTHUECKOMN U
r€OMETPUYECKON POrpeccuii TOUKaMu Ha
KOOPJMHATHOMN MJIOCKOCTH

80

N300paxeHune 4ieHOB apupMeTHUECKON U
r€OMETPUYECKON ITPOrPECCU TOYKAMU HA
KOOPJMHATHON TNIOCKOCTH

81 JIMHENHBIN U DKCIIOHEHIUAIIBHBIN POCT
82 CII0KHBIE IPOLIEHTEHI bubnnorexa LIOK

pon https://m.edsoo.ru/7f43fe0e
83 C110KHBIE MIPOIEHTHI bubnnorexa LIOK

pon https://m.edsoo.ru/7f4401a6
84 KonTponbhas pabora no teme "Hucnossie Bubaunoreka LIOK

MOCJIEOBATEIHHOCTH " https://m.edsoo.ru/7f4404f8
[ToBTOpeHmEe, 06001IEHNE U CHUCTEMATH3AIUS

85 | 3HaHwmii. 3anMch, CpaBHEHHE, ICHCTBHS C

JIeCTBUTEIILHBIMU YUCJIaMHu, YUCJIOBas MpsiMast

86

[ToBTOpeHmEe, 0000IIEHNE U CUCTEMATH3AITUS
3HaHUU. [IpOIIEHTHI, OTHOIIIEHUS, POTIOPIIHH

87

[ToBTOpeHME, 0000IIIEHNE U CUCTEMATH3AITUS
3HaHuid. OKpyriieHue, MpuoIKeHNE, OIICHKA

88

[ToBTOpenue, 0000IIeHNE U CUCTEMAaTH3aIHs
3HaHWH. PenieHne TeKCTOBBIX 3a/1a4 apru(PMETHIECKIM
CIIOcO00M

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

89

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AITUS
3HaHuil. Perenne TeKCToOBBIX 33a1a4 apu(METHUECKUM
CIIocoo0oM

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

90

[ToBTOpenue, 0000IIeHNE U CUCTEMATH3AIHS
3HaHUH. PernieHne TeKCTOBBIX 3a/1a4 apuPMETHIECCKUM
CIIOcO00M

Bubnunorteka LIOK
https://m.edsoo.ru/7f443fea
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[ToBTOpeHMEe, 06001IEHNE 1 CHUCTEMATH3AIUS
91 | 3nanuii. [IpeoOpa3zoBanue anreOpandecKux 1 bubnuotera LOK
. https://m.edsoo.ru/7f4441ca
BBIPKEHUH, TOMMYCTUMbIC 3HAYCHHSI
[ToBTOpEeHUEe, 0000IIEHNE U CUCTEMATA3 AN
92 | 3HaHui II')[ 606’ asoB;lme anred anquKqu 1 bubnnorexa LIOK
’ R p P https://m.edsoo.ru/7f444364
BBIPOKCHHH, IONYCTHMbIC 3HAYCHHS
[ToBTOpEeHME, 0000IIEHNE U CHUCTEMATH3AIUS
93 | 3nanuii. [IpeoOpa3zoBanue anreOpandecKux 1 bubnuotera LUOK
. https://m.edsoo.ru/7f4446f2
BBIPKEHUH, TOMMYCTUMbIC 3HAYCHHSI
I1
g D, St oL L | sesemeso
) 13 p p https://m.edsoo.ru/7f444a94
BBIPKEHUH, TOMMYCTUMbIC 3HAYCHHSI
[ToBTOpEeHuUE, 0000IIEHNE U CUCTEMATA3 AN
95 | 3HaHui CII)) K ’1/11/1' H(I)IéT O€HUeE, CBOMCTBA 1/1H3 CHHBIX 1 bubnuotera LUOK
DY HIIUT: p ’ yi https://m.edsoo.ru/7f444c56
byHKIUH
[ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMAaTH3AIUS
96 | 3HaHui. OYHKINHA: IOCTPOECHUE, CBOMCTBA U3YUYEHHBIX 1 bubnuorera LOK
- YHKIIH: p ’ i https://m.edsoo.ru/7f444f44
byHKIUH
[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS
97 | 3nanuii. DyHKIMK: TOCTPOCHHE, CBOMNCTBA N3YUYECHHBIX 1 bubanoreka LOK
- oy ’ ’ yi https://m.edsoo.ru/7f44516a
byHKIIUH
[ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMAaTH3aIUS
98 | 3nanuii. ®yHKINU: TOCTPOCHUE, CBOMCTBA N3YYEHHBIX 1 bubanorexa LIOK
N ) ’ https://m.edsoo.ru/7f4452e6
byHKIMIA
[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3allus
99 | 3nanuii. ['paduveckoe penieHne ypaBHCHHIA U UX 1 bubauorera LIOK
Y p yp https://m.edsoo.ru/7f445516
CHCTEM
[ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AITUS
100 | 3nanwmii. I'paduueckoe perieHue ypaBHeHUH U UX 1
CHUCTEM
101 Hrorosast konTpopHas paboTa 1
102 O000111eHIE U CUCTEMATH3AIU 3HAHUI 1
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIAA YYEHUKA 7 KJIACC

Makapsrues FO.H., Munatok H.I'., HemikoB K.W. u apyrue; noa penakuueit TeassikoBCKOTO
C.A., Anre6pa, 7 kinacc, AkuronepHoe oomiectBo "Mznarenscto "[IpocBemenue”
MakapsrueB FO.H., Munatok H.I'., HemikoB K.W. u apyrue; noa penakuueit TeasikoBCKOTO
C.A., Anre6pa, 8 xiacc, AkunonepHoe oomectBo "MznarensctBo "[Ipocsemnienue"

MakaperueB FO.H., Munatok H.I'., Hemkos K.W. u npyrue; noa pegakuuen TeasikoBCKOro
C.A., Anre6pa, 9 xnacc, AknnonepHoe oomectBo "MUznarensctBo "[Ipocsemnienue”

METOJUYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA
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e Maxkapseriues FO.H., Munatok H.I'. u n1p. Meroauueckue pekoMeH1auuu s 7-9 KiiaccoB
2017 M.:

[Ipoceemenue

e [IpumepHas pabouast mporpaMMa OCHOBHOTO 00TIIET0 00pa3oBaHuUs MpeaMETa
«MareMartuka» 6a30BbIi ypoBeHb O100peHa penieHueM deiepaibHoro yueoHo-
METOAUYECKOr0 O0BEIMHEHHS 10 0011IeMy oOpa3oBaHuto, mpoTokoi 3/21 ot 27.09.2021 r.
MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HMHTEPHET

—https://resh.edu.ru/
—https://uchi.ru/






