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IHOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISE€TCS OJHUM W3 OIOPHBIX KYPCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: 0OHa 00eCIIeYnBaeT U3yUYCHHUE JAPYTUX TUCIUILIINH, KaK €CTeCTBEHHO-
HAyYHOTO, TaK W TYMaHHUTAPHOTO IMKJIOB, €€ OCBOGHHWE HEOOXOAUMO IS
IIPOJIOJKEHUST 00pa30BaHUs U B IIOBCEIHEBHOM KU3HU. Pa3BuTHE y 00yJaronmxcs
HAyYHBIX TPEJCTABICHUNH O TMPOUCXOKACHUM ¥ CYINIHOCTH alTreOpandecKux
abcTpakmuii, cnoco0e OTPaKEHUSI MaTEMAaTUYECKON HAyKOM SIBJICHUH U MPOIIECCOB
B MpUpOJIe M OOIIECTBE, POJIU MATEMATHUYECKOTO0 MOJCIUPOBAHUS B HAYYHOM
MO3HAHUU U B TIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHHUIO HAYYHOTO MHPOBO33PCHHSI
¥ KauyeCTB MBIIUICHUS, HEOOXOMUMBIX JIJIsl afanTalii B COBPEMEHHOM ITU(DPOBOM
obmectBe. M3ydyenme anreOpbl oOecrieuynBaeT pa3BUTHE YMEHUS HAOJIOIATh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpPEeOyeT KPUTHUYHOCTH MBIIIICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICHCTBHS W BBIBOJBI,
dbopmynupoBath yTBep)kaeHUI. OcBOEHHE Kypca aaredpbl 00ecneunBaeT pa3BuTHe
JIOTUYECKOTO MBINIUICHUS OOYyYaloImUXCsA: OHU UCIHOJIB3YIOT JCIYKTUBHBIC U
WHAYKTUBHBIE pAacCyXACHHs, 0000IIeHHe U KOHKPETU3alUI0, abCTparupoBaHue M
aganmoruto.  OOydeHue  anreOpe  mpedrnojaraeT  3HAYUTENBHBIH  00BEM
CaMOCTOSITENIFHOM  JIEATENHHOCTH OOYYaloUIMXCs, IMO3TOMY CaMOCTOSTEIbHOE
pelIeHue 3a7a4 SABISICTCS peaan3ainnueii eI TeTbHOCTHOTO MPUHITUIIA 00YICHHUS.

B crpykType mnporpammbl y4eOHOTO Kypca «AusredOpa» mjii OCHOBHOTO
o01m1ero o0pa3oBaHHsi OCHOBHOE MECTO 3aHHMAIOT COAEPIKATEITbHO-METOINIECKIE
TuHUU: «Yucnaa ¥ BRIUKCICHUN», «ANTeOpandecKkrue BhIpAKCHUNY, «YPaBHEHUS U
HepaBeHCTBa», «Dynkmumy. Kaxmas w3 3TUX colaepKaTelTbHO-METOIUYECKUX
JUHUYN Pa3BUBACTCS HA MPOTSKEHUU TPEX JIET U3yUCHUS Kypca, B3aUMOJICHCTBYS C
JAPYTUMH €Tr0 JUHUSAMU. B Xxome wu3ydeHus y4eOHOro Kypca oOydaronumcs
MPUXOIUTCS JIOTUICCKU PACCYKNIaTh, MCIIOJIh30BAaTh TEOPETHUKO-MHOKECTBECHHBIN
s3bIK. B CBsI3M ¢ 3THM B mporpamMmy ydeOHOTO Kypca «Auredpa» BKIFOYCHBI
HEKOTOpPBhIE OCHOBBI JIOTHMKH, MPEJCTABICHHBIE BO BCEX OCHOBHBIX pazjeiiax
MaTeMaTUYECKOT0 00pa30BaHUS U CIIOCOOCTBYIONIME OBIAICHHUIO O0YUYaIOITIMUCS
OCHOB  yHHUBEPCAJIBHOTO MareMaTtudeckoro s3bika. ConaepkaTelbHOW U
CTPYKTYpPHOM OCOOEHHOCTBIO y4eOHOTO Kypca «AnredOpa» SBISETCS €ro
UHTETPUPOBAHHBIN XapaKTep.

Conepxanve nuHUM «UWciia W BBIYUCICHUS» CIYXKAT OCHOBOW JUIS
JaIbHEUIIIEr0 U3y4eHUss MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYyYaroOlUXCs
JIOTUYECKOTO MBINLICHUS, POPMUPOBAHUIO YMEHHS MTOJIH30BATHCS AITOPUTMAMH, a
TaK)Ke PUOOPETCHHUIO MPAKTHUECKUX HABBIKOB, HEOOXOAMMBIX JIJISl TIOBCETHEBHON
KU3HU. PazBuTHE MOHATHS O YMCJIE HAa YPOBHE OCHOBHOTO 00IIEero 0Opa3oBaHMS
CBS3aHO C PAalMOHAIBHBIMM M HUPPALUOHAIBHBIMH 4YHUCIAMHU, (HOPMUPOBAHHEM



MPEJICTABJACHU O JIEMCTBUTEILHOM YHCJIE. 3aBEpIICHHE OCBOCHHUS YHMCIOBOM
JIMHUU OTHECEHO K cpeAHeMy 00111eMy 00pa30BaHMUIO.

Copeprkanue qByX anreOpandecKux JIMHUN — « AJNre0pandeckue BhIPaXKEHUS
U «YpaBHEHHUS U HEPABEHCTBa» CMOCOOCTBYET (POPMHUPOBAHUIO y OOYyYAIOLIUXCS
MaTeMaTUYEeCKOro ammnapara, HeOOXOAMMOro Ui pPELIeHUs 3a7ad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAHHBIX 3aaad. Ha ypoBHe
OCHOBHOTO 001iero oOpa3oBaHusi Y4eOHBIM MaTepuan TPYNIUPYETCS BOKPYT
palMOHAIIBHBIX BhIpaKeHUH. AnreOpa AEMOHCTPUPYET 3HAUEHHWE MAaTEMAaTHUKHU Kak
A3bIKa JJIA TOCTPOCHHSI MAaTEMaTHYECKUX MOJIENeH, OMHMCAHHUS MPOLECCOB U
SBJICHMA peaqpHOTO Mupa. B 3agaunm oOydeHuss ainreOpe BXOIAT TaKKe
JaNbHeWIee pa3BUTHE ANTOPUTMUYECKOTO MBINIJIEHUSI, HEO00X0JUMOro, B
YaCTHOCTH, JJII OCBOCHMS Kypca HWH(GOpPMATHKW, M OBJAJCHUE HaBbIKAMU
JIENYKTUBHBIX paccyxjaeHuid. [Ipeobpa3oBaHre CUMBOJIBHBIX (OpPM CrOCOOCTBYET
Pa3BUTHUIO BOOOpaKEHUs, CIOCOOHOCTEN K MaTeMaTHY€CKOMY TBOPYECTBY.

Coneprxanve GyHKIIMOHAIBHO-TpaUUEeCKOM JIMHUH HAIEICHO Ha MOJIyYeHHE
oOy4JaronMMHCS 3HAHUN O (PYHKIMSIX KaK BaKHEHIled MaTeMaTHYeCKON MOJIENH
JUISL OITMCAHUSl M UCCIIE0BAHMS PA3HOOOPA3HBIX MPOLIECCOB U SIBJIEHUM B MPUPOJIE
u odmectBe. M3ydyeHne maTtepuana CHoCOOCTBYET pPa3BUTHIO Yy OOy4aroUIuxcs
YMEHHSI UCIIOJIb30BaTh PA3JIMUHbIE BHIPA3UTEIbHBIE CPEACTBA SA3bIKA MATEMATHUKHU —
CJIOBECHbIE, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (QOpMUpOBaHUE
MIPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTUH LIUBUIN3ALNU U KYJIbTYpPHI.

CornacHo yuebHOMYy IuUTaHy B 7-9 Kjaccax wu3ydaeTcsi Y4eOHbIM Kypc
«Anrebpa», KOTOPBIA BKJIIOYAET CICAYIOIIME OCHOBHBIC pa3Jieibl COJCPIKAHUS:
«Uucma w BBIUKCICHUSN», «ANTeOpandecKkue BBIPAKCHUSN», «YpaBHEHUS W
HEpaBEHCTBa», « DYHKIUNY.

Ha usyuenne yueOHOTO Kypca «Anredpa» orBoautcs 306 dacoB: B 7 Kiiacce
— 102 gaca (3 ygaca B Henento), B 8 kimacce — 102 gaca (3 gaca B Hemenwo), B 9
kiacce — 102 yaca (3 yaca B Hezento).



COJIEP)KAHME
OBYYEHUS 7 KJIACC

Yuciia v BBIYUCICHUSA

JpoO6u OOBIKHOBEHHBIE U JIECATUYHBIC, MEPEX0]l OT OJHOW (POpPMBI 3amucu
npobeit k apyrod. IloHsiTMe palnMOHANBHOrO 4YMCIA, 3aliCh, CPaBHEHUE,
YHOOpAIOYMBAHUE  pAUMOHAIBHBIX 4uced. Apudmernyeckue JEHUCTBUA  C
pauMOHAIIBHBIMU 4YUCIaMu. Penienue 3a1ad u3 peasbHOM NPAKTUKHM HA YacTH, HA
Ipoou.

Crenenb ¢ HaTypalbHBIM [IOKa3aTeJeM: OIpejaeseHue, mnpeoOpa3zoBaHue
BBIpAXKEHUI Ha OCHOBE ONPEIENICHNUs, 3anuch O0onbiuX yncen. IlponeHTsl, 3anuch
MIPOLIEHTOB B BUJIE JIpoOU U ApoOM B BUJE MPOLEHTOB. TpHu OCHOBHBIE 337a4ud HA
IIPOLIEHTHI, PEIICHNE 3a1a4 U3 PEaJIbHON ITPAKTHKHU.

[IpuMeHeHne TPU3HAKOB  JCIMMOCTH, pA3JIOKEHHE HAa  MHOKUTEIN
HaTypaJbHbIX YHUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM uucie TmpsMas W oOpaTHas
IPONOPLHOHAIBHOCTH.

AJiredpanyeckue BbIpaKeHHUsI

IlepemeHHBIE, YUCIOBOE 3HAYEHUE BBIPAKECHUS C IEPEMEHHON. JloMmycTUMBIE
3Ha4YEeHUS NepeMeHHbIX. [IpencraBinenne 3aBUCUMOCTH MEXK/ly BEIMYMHAMU B BUJIE
(bopmynsl. Beruucienus no popmynam. IIpeodpaszoBanue OyKBEHHBIX BBIPAXKEHUH,
TOKIECTBEHHO pPAaBHbIE BBIPAXKEHMsI, IMpaBWia MpeoO0pa3oBaHUS CyMM H
IPOU3BEJICHUI, TpaBUIa PACKPHITUS CKOOOK U IPUBEJIEHUS IOJJOOHBIX CIaraeMbIX.

CBOIICTBa CTENEHU C HATYPAIbHBIM MOKA3aTEIIEM.

OpnHounensl 1 MHOrouiaeHsl. CteneHp MHorowieHa. CiokeHue, BBIYMTAHUE,
YMHOXEHHE€ MHOTOWICHOB. DOpMyJbI COKpPAIEHHOTO YMHOXKEHUSA: KBaJpar
CyMMBl M KBaApar pasHocTH. PopMmysia pa3HOCTH KBajaparoB. Pasznoxenue
MHOTOWICHOB Ha MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHEeHUE, KOpPEHb YpaBHEHHUA, IpaBujia MpeoOpa3oBaHUsl ypaBHEHMUS,
PABHOCWJIBHOCTb YPAaBHEHUH.

JIuHeiHOE ypaBHEHHE C OJHOM IEPEMEHHOM, YHUCIO KOPHEU JMHEUHOTO
YpaBHEHMS, peEUICHUE JMHEHHBbIX YypaBHeHMU. (CocTaBieHHWE YpPaBHEHHMH 11O
YCJIOBHIO 3aa4M. PeneHrne TeKCTOBBIX 3a71a4 C IOMOIIBI YPABHEHHI.

JIuneitHoe ypaBHEHUE C IBYMs MEpEeMEHHBIMU U ero rpaduk. Cucrema aByX
JVHEWHBIX YPAaBHEHHMU C JAByMs IEpPEMEHHBIMU. PelieHue cucrem ypaBHEHUU
crocoboM MoAcTaHOBKU. I[lpuMepsl perieHus TEKCTOBBIX 3a/ad C TOMOIIbBIO
CHUCTEM yPaBHEHUU.

DyHKIUU



Koopannara Touku Ha npssmon. HuciioBsle TpoMexKyTKU. PaccTosinue Mexy
JBYMSI TOUKAMHU KOOPJAMHATHOU MPSMOH.

[IpsimoyronbHast cuctema koopauHat, ocu Ox u Oy. Alcuucca U opJuHaTa
TOYKHU Ha KOOPJAMHATHOM 1iockocTu. [IpumMepsl rpadukoB, 3aaHHBIX (HopMyTIaMu.
Urenne rpadukoB peanbHbIX 3aBUcuMocTed. Ilonstne ¢ynkuun. I'paduk
¢bynkuun. CoiicTBa pyuknuii. JInnerinas ¢pynkius, e€ rpaduk. I'paduk dyHKIINN
y = |x|. 'paduueckoe penieHre IMHEWHBIX YpPaBHEHHWW W CHUCTEM JIMHEHHBIX
YPaBHEHUM.

8 KUIACC

Yuciia 1 BBIYMCICHUSA

KBagparueiii kopeHbr u3 uucna. [lonsitue 00 wuppanMoHAILHOM YHCIE.
JlecsTuunble TPUOIHKEHHS UPPAIIMOHANBHBIX yncesl. CBONCTBA apu(PMETHIECKUX
KBa/IPATHBIX KOPHEW W MX MPUMEHEHHE K TPEoOPa30BaHUIO YUCIOBBIX BHIPAKCHHIM
Y BBIUHMCJIEHUAM. JIeHCTBUTEIIbHBIE YUCIIA.

CreneHb ¢ LeIbIM IMOKa3aTeneM 1 €€ cBoricTBa. CTaHAapTHAS 3alUCh YHACTA.

AnreOpandeckre BhIpaKeHUSAJredpandyeckue BbIPaKeHHs

KBagpaTHpiii  TpE€XxuieH, pas3loKEHHE KBAaJpaTHOIO TPEXWIECHA  HA
MHOHUTEIH.

AnreOpandeckass aApoOb. (OCHOBHOE CBOMCTBO anredpandeckoi Japoowu.
CnoxeHue, BbIYUTAHUE, YMHOXEHUE, JEJIEHHE alreOpandeckux ApoOer.
PanronanbsHbie BhIpaXKeHHS U UX ITpeoOpa3oBaHue.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHUS M HEPABEHCTBA

KBagpatnoe ypaBHeHue, Qopmyla KOpHEW KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Pemienue ypaBHeHUN, CBOASIIMXCA K JUHEMHBIM U KBAJPATHBIM.
[Ipocreiimme ApoOHO-paIMOHATIBHBIE YPABHEHHS.

['padraeckas maTEpHpETalIUS YPABHCHUN C IBYMSI TIEPEMEHHBIMUA U CHCTEM
JVUHEWHBIX YPAaBHEHHW C JBYMs NepeMeHHbIMH. [IpuMepsl pemeHus cucrem
HEJIMHENHBIX YPAaBHEHUU C JIByMS IEPEMEHHBIMU.

Peliiennie TEKCTOBBIX 3a/1au aNreOpandyeckuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOKMCTBA. HepaBEHCTBO € OHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OIAHOW IEPEMEHHOM.
CucTembl JINHENHBIX HEPABEHCTB C OJHON IEPEMEHHOM.

OyHKIUNDYHKIAU

[lonste ¢ysukmuu. OOnacTh OmpelneneHuss W MHOXECTBO 3HAUYCHUU
¢bynkuun. CiocoObl 3a1anus QyHKITUH.

I'padux pynxiuu. Urenne cBoiictB ¢yHKuu mo e€ rpaduky. [Ipumeps
rpaduKoB GYHKIHA, OTPAXKAIOIMIUX PEATLHBIE TPOIECCHI.



OyHKIMK, ONMUCHIBAIOIIME TIPSIMYI0 ¥ OOpaTHYIO TIPOMOPIIMOHAILHBIC
3aBUCHMOCTH, X rpaduxu. Oyukuun y = x2, y = x3, y = \x, y=|x|. [paduaeckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUM.

9 KJIACC

Yucaa v BIYMCICHUS

PannonanbHbie 4Kclia, UppallMOHATIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JeCATUYHbIE ApoOH. MHOKECTBO NEUCTBUTENIbHBIX YUCEIN, ICUCTBUTENIbHBIEC YHCIIA
Kak OECKOHEUHbIE JAECSATUYHBIE ApoOM. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEXKY MHOKECTBOM JICUCTBUTEIBHBIX YMCEII U KOOPJIMHATHOM MIPSIMOU.

CpaBHeHUE JIEWCTBUTENBHBIX 4HWCE, apumeTHdeckue ACHCTBUSA C
JNENCTBUTENBHBIMU YUCIAMU.

Pa3mepsl OOBEKTOB OKpPYXAIOLIEr0 MHpA, JUIMTEIBHOCTh IPOLIECCOB B
OKpPY’KaroIIEM MHUpE.

[TpubnuxEéHHOE 3HAYCHHE BEIIMYMHBI, TOUHOCTh MpUOImKkeHus. OKpyrieHune
yucen. [Ipuknaka u oieHka pe3yJbTaToB BBIYUCICHHM.

YpaBHeHUSA U HEPABEHCTBA

JIuneitHoe ypaBHeHue. PelieHue ypaBHEHHMH, CBOJSIIMXCA K JIMHEWHBIM.

KBagpaTHoe ypaBHeHue. Pemienne ypaBHEHHM, CBOASIINXCS K KBaJIpPaTHBIM.
buksanparHoe ypaBHenue. [IpumMepsl pelieHus ypaBHEHUN TPETbEU U YETBEPTOU
CTEIICHEN Pa3I0KEHUEM HA MHOKUTENH.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHUU. PelieHne TeKCTOBBIX 3aad
anredpanyeckuM METOJIOM.

VYpaBHeHue ¢ AByMs nepeMeHHbIMH M ero rpaduk. Pemienue cucrem JIByX
JIMHEWHBIX YPABHEHHUU C ABYMS IIEPEMEHHBIMU. Pellienre cucrteM IByX ypaBHEHHM,
OJIHO W3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoW cremeHu. [ 'paduueckas
UHTEPIIPETALIAS CUCTEMbI YPAaBHEHUN C JBYMSI IEPEMEHHBIMU.

Pemennie TekCTOBBIX 3a7a4u aaredpanyeckuM CrocoooM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JMHEMHBIX HEPABEHCTB C OJHOW IepeMeHHOW. Pemenue cucrem
JVMHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
['padmyeckass MHTEpHpeTaldss HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
IEPEMEHHBIMHU.

OyHKINNDYHKIUU

KBaaparnunas ¢yskius, e€ rpaduk u cBorictBa. [lapabona, KoopauHaATHI
BEPLIMHBI TapadO0JIbl, 0Cb CAMMETPHH MApa0OJIbI.

I'padukn pynxumit: y =kx, y=kx +b, y=k/x, y=x3,y=Vx, y =|x|, u ux
CBOMCTBA.



Hucnosble  mociienoBaTeIbHOCTUYHCI0BBIE  MOCJAEA0BATEIBHOCTH |
Nporpeccuu

[ToHsiTHE 4YHKCIIOBOM MOCHEAOBATEIBHOCTU. 3aJaHHUE TMOCIEA0BATEIBHOCTH
peKkyppeHTHOM (hopmyIioi u popMyoit #-ro useHa.

Apudmernyeckas u reomerpuyeckas mnporpeccuud. @opMmysbl n-ro 4jieHa
apupMETHIECKON U TEOMETPUUECKON MTPOTPECCU, CYMMBI MEPBBIX 71 WICHOB.

N3obpaxxenne uiaeHOB aprUMETHUECKOM M TeOMETPHUUYECKOM MPOTrpecCHid
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIM M 3KCIIOHEHUIMAIbHBIM POCT.
CioHbIE TPOLIEHTBHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJibTaThbl OCBOCHMUS MIPOTPAMMBI y4eOHOTr0

Kypca
«AnrebGpay XapakTepu3yrTCs:

1) naTpuoTH4ecKoe BOCIMTAHUE:

MPOSIBJICHUEM HHTEPECA K MPOLUIOMY M HACTOSIIEMY POCCUUCKOU
MAaT€MAaTUKHA, LEHHOCTHBIM  OTHOIIEHHWEM K  JOCTHKEHUSAM  POCCHUHCKUX
MaTEMaTUKOB M POCCUMCKOM MAaTEMATUYECKOM IIKOJIbI, K HMCIIOJb30BAHUIO 3TUX
JTOCTHKEHUH B IPYTUX HayKaxX U MPUKIAJAHBIX chepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00S3aHHOCTEH Ipak/laHWHA U pealu3alii ero
MpaB, TMPEJICTABICHUEM O MAaTeMaTHYECKUX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3IUUHBIX CTPYKTYp, SIBICHUM, MPOIEAYp T'PaKJaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO 3TUYECKUX MPOOIIeM, CBI3aHHBIX
C MPaKTUYECKUM NPUMEHEHHEM JOCTUKEHUW HAyKHW, OCO3HAHUEM BaXKHOCTHU
MOPaJbHO-3TUYECKUX MPUHIUIIOB B I€ITEIbHOCTH YUEHOTO;

3) Tpy10BO€ BOCIMTAHME:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B PEIICHUM NPAKTUYECKUX 3a/1ad
MAaTEMAaTUYECKOM HAIpPaBICHHOCTH, OCO3HAHHUEM BaXHOCTHU MATEMaTUYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUM BCEM JKM3HM JJIsl YCHEIHOM MNpodeccruoHaTbHOM
NESATETbHOCTA U Pa3BUTHEM HEOOXOJUMBIX YMEHHUW, OCO3HAHHBIM BHIOOPOM U
MOCTPOEHUEM UHIMBHUIYATbHOU TPAEKTOPUH 00pa30BaHUS M JKU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIMTAHME:

CIOCOOHOCTBIO K  OMOILIMOHAJIBHOMY U  3CTETUYECKOMY  BOCHPHUATHIO
MaTeMaTU4YeCKUX OOBEKTOB, 3ajJiau, PEUICHUM, PaCCYKIECHUM, YMEHHUIO BHUJETh
MAaTEMaTHYECKUE 3aKOHOMEPHOCTU B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUS:

OpUEHTalMel B JACATEIBHOCTA HAa COBPEMEHHYIO CHUCTEMY HAYYHBIX
MPECTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS UelOBEKa, MIPUPOJIbI U
oOIecTBa, MOHMMAaHHEM MAaTEMaTUYECKOW HAayKH Kak CQepbl UYeI0BEUYECKOU
NEATENIbHOCTH, 3TallOB €€ pa3BUTHs W 3HAYMMOCTH ISl Pa3BUTHUS LIUBUIIM3ALINH,
OBJIQJICHUEM SI3bIKOM MATEMATHKHA M MAaT€MAaTHYECKOM KYJIbTYpPOil KaK CpeICTBOM
MO3HAHHUS MHPA, OBJIAJCHHEM TMPOCTECHIIMMHU HABBIKAMHU HCCJIEAOBATEIbCKOU
NEATEIbHOCTH,



6) ¢usmueckoe BocnuTanme, GopmMHpoBaHHEe KYJIbBTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1IArONOJIyYns:

FOTOBHOCTBIO TMPHUMEHATh MATEMAaTHYECKHE 3HAHUA B HMHTEpPEcax CBOETO
3I0POBBS, BEACHHUS  3J0pOBOrO  o0pa3a  JKHM3HU  (3I0pOBOE  TMHUTAHUE,
cOQTaHCUPOBAHHBIM PEXKUM 3aHATHUM HW  OTIbIXa, peryJsipHas Qunyeckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa pPeQIIEKCHUU, MPU3HAHUEM CBOETO
MpaBa Ha OIMOKY U TAKOTro K€ IpaBa JPYroro 4eI0BEKa;

7) 3K0JI0THYeCKOe BOCTIUTAHUE:

OpHUEHTALIMEN HA MPUMEHEHNE MAaTEMAaTUUYECKUX 3HAHUM ISl peIIeHUs 3aj]1a4
B 00JIaCTH COXPAHHOCTH OKPYXKaIOWIIEH Cpelbl, IJIaHUPOBAHUSI TOCTYNKOB U
OLICHKM WX BO3MOXHBIX TMOCJEICTBUM I OKPYKAIOWIEH CPEIbl, OCO3HAHUEM
100aJILHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U MyTEeH X pelieHus;

8) ajanTanus K U3MEHAIIMMCS YCJIOBUAM COLUMAJIBLHOM U NMPUPOAHOM
cpenbl:

FOTOBHOCTBIO K JICMCTBHUSIM B YCJIOBUSIX HEOMNPEACIEHHOCTH, MOBBILIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO IE€SITEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS Yy JIPYTHUX JIOJIe, MpUOOpeTaTh B COBMECTHON AESTEILHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOTUMOCThI0O B (OPMUPOBAHUM HOBBIX 3HAHMK, B TOM YHCIIE
dhopMyIMpOBATH WUJIEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTAX U SBJIICHUSX, B TOM YHUCIIE
paHee HEW3BECTHBIX, OCO3HABaTh JACPUIUTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMN KOHTPMEp, KOPPEKTUPOBATH
MIPUHUMAEMbIE pELICHUS] U JEHUCTBUS, (OPMYJIHUPOBATH U OIICHUBATh PUCKU U
MOCJIEACTBHUSA, OPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBare/ibHBIE  YHHBepPCAJIbHbIE  y4eOHbIE

nercrBust ba3zoBble jJJornyeckue aeMcTrBus:

e BBISABIIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC NPU3HAKU MAaTEMAaTUYECKUX
OOBEKTOB, TOHSATUN, OTHOIIEHWW MEXKIy TOHATHIMH, (HOPMYIHUPOBATH
ONpENICIICHUAS]  TMOHSATHM, YCTAaHABIMWBATh CYIICCTBEHHBIM  MPU3HAK
KJ1accuuKaIu, OCHOBAaHUS JJIi OOOOIIEHHUS W CpPaBHEHUS, KPUTEPUU
MPOBOAMMOTO AHAJIN3a;

e BOCIpPUHUMATH, (opmMymupoBaTh U  TNPeoOpPa3OBHIBATH  CYXIACHUS:
yTBEpJUTEIbHBIE W OTpHUIATEIIbHBIC, CAWHUYHBIC, YacTHBIC W oOIIue,
YCJIOBHBIC;



BBISIBIISITh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeursi B (akTax, MAHHBIX, HAOMIOACHUSX U YTBEPKICHUSX,
npeqiaraTh  KPpUTEpUU IS BBISIBICHHUA ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYMH;

JIeNIaTh BBIBOJBI C WCTOJB30BAHMEM 3aKOHOB JIOTHKH, JNCTyKTUBHBIX W
WHYKTUBHBIX YMO3aKITIOUCHHH, YMO3aKIFOUCHHUH 110 aHAJIOTHH;
pa30upaTh JI0Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKICHUN (TIPSIMbIE U OT
MPOTUBHOTO), MPOBOJUTH CAMOCTOSITEILHO HECIIOKHBIE J0Ka3aTelbCTBA
MaTeMaTH4eCcKux (aKTOB, BBICTPAWBATh APTYMCHTAIUIO, MPUBOIWTH
MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BbIOMpATh CMOCO0 pelieHus yuyeOHOW 3aaauu (CpaBHUBATH HECKOJIBKO
BAPMAHTOB pEIICHUs, BBHIOMpATh HauOoJee TMOAXOMANMH C YYETOM
CaMOCTOSITENTFHO BBIJCIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBareanLcKue 1eMCTBYUA:

MCITOJIB30BaTh BOTIPOCHI KaK WCCIIENOBATEILCKHA WHCTPYMEHT ITO3HAHWS,
dbopMyUpOBaTh BOMPOCH], (UKCHPYIONIUE MPOTHBOPEUYHE, MPOOIeMy,
CaMOCTOATENFHO YCTaHABIMBATh HCKOMOE U JaHHOE, (OPMHPOBATH
TUIO0TE3Y, apTYMEHTUPOBATh CBOIO TIO3UIUIO, MHEHUE;

MPOBOJUTh IO CAMOCTOSITEILHO COCTABJICHHOMY IIJIaHY HECJIOXKHBIH
DKCIIEPUMEHT,  HEOOJBIIOE  HMCCIEOBaHHWE IO  YCTaHOBJICHHUIO
OCOOCHHOCTEM MAaTEeMaTUYECKOrO0 OO0BEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXITy COOOM;

CaMOCTOATENHHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 1O pe3yJibTaTaM
NPOBEAEHHOTO HAOJIIO/ICHUS, MCCIIEOBAaHUS, OIICHUBATH JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHHI;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TaKXKE BBIJIBUTATh
MPEATOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ nunpopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HH(OpMALUU, JAHHBIX,
HEOOXOUMBIX JIJISl pELICHHUs 33/1a4U;

BBIOMpATh, AHAJIM3UPOBATh, CHUCTEMATU3UPOBATH W HUHTEPIPETUPOBATH
MHGOPMAIUIO Pa3IMYHBIX BUAOB U (OPM IPECTABICHHUS;

BbIOMpaTh (QopMy MpeAcTaBieHUs HHGOpPMALMM U HIUIIOCTPUPOBATH
peliaemMble 3aJayd  CXE€MaMM, JAuarpaMMaMH, WHOW Tpadukod U UuxX
KOMOHHAITUSIMU;

OLIEHHWBATh HAAEKHOCTh HWH(OPMALMKM MO KPUTEPUSIM, MPEITIOKEHHBIM
YUUTEIEM WU CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KOMMyHI/IKaTI/IBHble YHUBEPCAJIBHBIC y‘leﬁHLIe HeﬁCTBHﬂ:



BOCIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCJIOBUSIMHU U LIEJIIMHU OOIIEHHUS, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOUYKY 3pPCHHSI B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO
XOJy pelIeHus 3a7aui, KOMMEHTHPOBATh MOJY4YSHHBIN pe3ybTar;

B X0/ OOCY>KICHHSI 331aBaTh BOIIPOCHI MO CYIIECTBY O0CYKIaEMOW TEMBI,
npo0JieMbl, pelIaeMoi 3aaun, BbICKa3bIBaTh U/, HAIIEIEHHbIC HA MMOMCK
pEIICHHs, COIMOCTAaBJIATh CBOM CYXJEHUS C CYXICHUSIMH JIPYTUX
YYaCTHUKOB JHAliora, OOHApYXHBaTh Pa3IMYMe€ U CXOJCTBO IMO3WIIUN, B
KOppEeKTHOH popme GpopMyTupoBaTH pa3HOTIIACHUS, CBOU BO3PAKEHUS;
OPEJCTaBIsITh  pEe3yJNbTaThl  pEHIeHHs  3a/Jadyd,  OSKCIEPUMEHTA,
UCCJIEIOBaHMSI,  TPOEKTa,  CaMOCTOATENBbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3314 MMPE3ECHTAIIMH U OCOOCHHOCTEHN ay TUTOPHH;
NOHMMAaTh W HCIOJB30BaTh  MNPEUMYIECTBA  KOMAHIHOM U
WHIUBUIYAIbHOW pabOThl TpH pEHIEHUH YYeOHBIX MaTeMaTHYEeCKUX
3ajay;

MPUHUMATH 1[EJIb COBMECTHOW JESATEIbHOCTH, TUTAHUPOBATh OPTraHU3aIUIO
COBMECTHOM pabOThl, pachnpenessiTh BUIbI padoOT, J0rOBapUBaThCA,
00CyXIaTh TIPOIIECC M PE3yJIbTAT pabOTHI, 0000IATh MHEHHS HECKOJIBKHIX
JIIOJICH;

y4acTBOBaTh B TpPynmnoBbIX (opmax pabotsl (0OCyxkaeHus, oOMeH
MHEHHUSIMH, MO3TOBBIC IITYPMBI U JPYTUE), BBITOJIHATH CBOIO YacCTh
paboThl M KOOPJAMHUPOBATH CBOM JICHCTBUS C APYTUMHU WICHAMU KOMaH/IbI,
OLIEHMBATh KauyeCTBO CBOETO BKJaJa B OOLIMH MPOAYKT IO KPUTEPHSM,
c(hOopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHUBEpPCAJbHbIE Y4eOHbIE elicTBUS
Camoopranu3anus:

CaMOCTOATENLHO COCTABJIATH IJIaH, AITOPUTM pEeIIeHUs 3a1auu (WM €ro
4acTh), BBIOMpaTh CIOCOO pEeHIeHUs ¢ YYETOM HMMEIOLIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BapUAHTHI pEIICHUH ¢ y4ETOM HOBOW MH(MOpMAITUH.

CaMOKOHTpOJIb, SMOIUOHAJIbHBbIN UHTEJLJIEKT:

BIAJETh CIOCO0AMHU  CaMONPOBEPKH, CAMOKOHTPOJIA Mmpoliecca U
pe3yJibTaTa peluIeHUs MaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELIEHUH
3a7a4M, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOATENbCTB, HAUIEHHBIX OIIUOOK, BBISIBJICHHBIX TPYAHOCTEH;
OLIEHUBATh COOTBETCTBUE PE3YJbTaTa ACATEIBHOCTH MOCTABICHHOW LEIH
U YCJIOBHSIM, OOBSICHSTh MPUYUHBI JOCTHKEHUS WM HEJOCTIKCHUS 11EJTH,
HAXOJIUTh OIMHUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIbTATBI

K xoHmy oOyuenuss B 7 kJjacce OOydYaromMiicsi TMOJIYYUT CIICAYIOIINE
MPEAMETHBIE PE3YIbTATHI:

Yucaa v BIYMCICHUSA

BrImionHATh, coYeTas YCTHBIE M MHChbMEHHBIE MPUEMBI, apudMeTHUeCKHe
JEHCTBUS C PAIlMOHATLHBIMU YHCIIAMHU.

HaxoauTh 3HaueHUs YHMCIIOBBIX BBIPAKECHHM, MPUMEHSITh pPa3sHOOOpa3HbIC
CcrocoObl ¥ MPUEMBI BHIYUCIICHUS 3HAYEHUN JNPOOHBIX BBIPAXKEHUH, COJIEpHKAITUX
OOBIKHOBEHHBIE U JIECATUYHBIE TPOOH.

[lepexoauth OT 0AHON (HOPMBI 3aMKUCH YUCEN K APYroi (mpeoOpa3oBbIBATH
JECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B [E€CATUYHYIO, B
YaCTHOCTHU B OECKOHEUHYIO JECATUYHYIO IPOOD).

CpaBHUBATH M YIIOPSIIOYMBATH PAIIMOHATILHBIC YHCTIA.

OKpyTasiTh YHCIIA.

BBIMOMHATS TPUKHUIKY U OLEHKY pe3yJibTaTa BBIUMCICHUM, OLICHKY 3HAUCHUMN
YUCJIOBBIX BbIpaXXEHUU. BBIMOMHATH HEUCTBUS CO CTENEHSIMU C HATypaJlbHBIMHU
MOKa3aTeIIMHU.

[IpumeHsATh  TpPU3HAKU  JETUMOCTH,  pa3IO)KEHHE HAa  MHOXHUTEIH
HaTypaJbHBIX YUCET.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIE 33JaUM, CBSI3aHHBIE C OTHOIIEHUEM
BEJIMYMH, MPONOPLHOHAIBHOCTHIO BEJIMYHMH, IPOLUEHTAMH, HWHTEPIPETUPOBATH
pe3ynbTaThl pelieHus 3a7a4 ¢ YYETOM OTpaHUYEeHH, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panvecKkue BbIpasKeHHUs

Hcnonb3oBaTh anreOpandecKkyl0 TEPMUHOJOTHIO U CUMBOJIMKY, TPUMEHSTH
e€ B Ipoliecce OCBOCHUS y4eOHOro MaTepuarna.

HaxoauTte 3HaueHus OYKBEHHBIX BBIPAKEHUN MPU 3aJlaHHBIX 3HAYEHUSIX
MEPEMEHHBIX.

Beimonuate  mpeoOpa3oBaHus — IIEJOTO  BBIPAXEHHWS B MHOTOWICH
MIPUBEJCHUEM TIOIOOHBIX CJIATa€MbIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOXKEHHE OJHOWIEHA HAa MHOIOYWJIEH M MHOrOWIeHa Ha
MHOTOWIEH, TPUMEHSAThH (hOPMYJIIBI KBaJpaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCylecTBIATh Pa3lioKEHUE MHOTOWIEHOB Ha MHOMXHUTEIM C TOMOUIBIO
BBIHECEHUS 3a CKOOKM OOIIEro MHOXHUTENS, TPYNIHUPOBKH  CJaraeMblX,
npuMeHeHus1 GOPMYJT COKPAIIEHHOTO YMHOXKECHHS.

[IpumensTh npeodpa3oBaHKsl MHOTOWICHOB JIJIsl PEIICHUS Pa3jiuvHbIX 3a]ad
13 MaTEMAaTUKH, CMEKHBIX TIPEJAMETOB, U3 peallbHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypaJbHBIMU TMOKAa3aTEJSIMU IS
peoOpa3oBaHUsl BEIPAKCHUH.



YpaBHeHUs U HEPABEHCTBA

Pewlaty JMHEMHBIE YpaBHEHUS C OJHON NEPEMEHHOMW, NMPUMEHSS IpaBUIIa
IIEpEX0/1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIBHOMY eMy. IIpoBepsaTs, sBusercs
JIM YUCIIO KOPHEM YPaBHEHHUSI.

[IpumeHsTh rpaduyecKkre METOIbl IPHU PEIIEHUN JTMHEHHBIX YPAaBHEHUN U UX
CUCTEM.

[TonGupare mnpumepbl nap 4YHCEN, SBISIOLUXCS PELICHUEM JIMHEWHOTO
YpaBHEHUS C IBYMsI IEPEMEHHbBIMU.

CrpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JMHEHHOTO YpaBHEHUS C
IBYMsI TI€PEMEHHBIMH, MOJb3YSICh TIpaHUKOM, MPUBOAMTH HPUMEPHI PELICHHS
YPaBHEHUS.

PemaTe cucteMbl IByX JIMHEHHBIX YpaBHEHUH C IByMs MIEPEMEHHBIMU, B TOM
quciie rpapuuecku.

CocTaBnsTh M pellaTh JIMHEWHOE YPAaBHEHUE WJIM CHCTEMY JIMHEHWHBIX
YPAaBHEHUH 10 YCJIOBHUIO 3a/auyd, WHTEPIPETUPOBaTH B COOTBETCTBUU C
KOHTEKCTOM 33/1a4i MOJyYEHHBIN pe3yJIbTar.

DOyHKIUU

N300pakath Ha KOOPAMHATHOU MPSIMON TOYKH, COOTBETCTBYIOIINE 33/ IaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, HUHTEPBAJIbI, 3AIMCBIBATH YHCIOBBIE IPOMEKYTKH Ha
anreOpanyecKoM sI3bIKE.

OTtMeuaTh B KOOPJAMHATHOW IJIOCKOCTH TOYKHM IO 33JaHHBIM KOOpAMHATaM,
cTpouTh rpaduky TuHEHHBIX GyHKINNA. CTpouTh rpaduK PyHKIUU y = [X|.

OnucelBaTh C NOMOUIbIO (YHKIMH HW3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMS, PACCTOSHHME, LI€HA, KOJIHMYECTBO, CTOUMOCTD,
MIPOU3BOAUTEILHOCTD, BpEMsl, 00BEM paOOTHI.

Haxonute 3HaueHne PyHKIIMHU MO 3HAYEHUIO €€ apryMEeHTa.

[Tonumate rpaduyeckuid cnocod MpeACTaBICHUS W aHalu3a UHGOpMaIuH,
U3BJIEKaTh U UHTEPIPETUPOBATHh HHPOPMALIHMIO U3 TPa)UKOB peabHBIX MPOILIECCOB
Y 3aBUCHMOCTEM.

K koHmy oOyuenuss B 8 kjacce 0OydYaromIMHCA TMOJNYYUT CIETYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCTICHUSA

Hcnonp30BaTh HayaJdbHBIE MPEACTABICHHUS O MHOKECTBE JEHCTBUTEIBHBIX
qucell JUIsl CPAaBHEHHUSI, OKPYTJIEHUSI U BBIYMCIEHUH, U300paxaTh 1eWCTBUTEIbHbBIE
YyyCia TOYKaMU Ha KOOPJAWHATHOW MPSMOU.

[IpumeHaTs mNOHATHE apU(METHUYECKOrOo KBAaJIPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHHU, WCIIOJIB3Ysl MPU HEOOXOAMMOCTH KAJIbKYJSTOP, BBINOIHATH
npeoOpa3oBaHus BBIPAKEHUM, COJAEPKAIIMX KBAJpPATHBIE KOPHHU, HCIOIb3Ys
CBOMCTBA KOPHEMN.



Hcnonb30oBaTh 3amucu OOJIBIIMX M MAaJIbIX YUCEN C MOMOIIBIO JTECITHYHBIX
npoOeii u creneneit yucia 10.

AJsireOpanyecKkue BbIpasKeHUsI

[IpyMeHAT, TMOHSTHE CTENEHU C IedbIM IOKa3aTeJIeM, BBINOJIHATD
peoOpa3oBaHus BBIPAXKEHHH, COJEPKAIUX CTETICHH C LIETTBIM ITOKa3aTeIeM.

BbITIONHATH TOXKJIECTBEHHBIE MPeoOpa3oBaHUs PalMOHATBHBIX BBIPAKECHHM
Ha OCHOBE MPaBWI JSUCTBUN HAJl MHOTOUJIEHAMH U aJIreOpandecKuMu APOOsSMH.

PacknagpiBaTh KBaJIpaTHBIN TPEXUIIEH HA MHOXKHUTEH.

[TpuMensTh MpeoOpa3oBaHUs BRIPAXKESHUM ISl PEIICHUST PA3JIMUHbBIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pemiaty nuHeEWHBIC, KBaJpaTHbIE YpaBHEHUS W pallMOHAJbHBIC YpaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPaBHEHUU C IBYMSsI IEPEMEHHBIMH.

IIpoBOAUTE MpOCTEHIINE UCCIECIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM rpaduyeCcKuX MpeCTaBIeHUH (YCTaHABIIMBATh, UMEET
JU ypaBHEHUE WJIM CHUCTEMa YpPaBHEHHU pelIeHUs, €CIU UMEET, TO CKOJBbKO, U
npouee).

[TepexoauTh OT cloBecHON (GOPMYIUPOBKH 3a/a4M K €€ anreOpandecKkon
MOJENIM C TIOMOIIBI0 COCTaBJICHUS YPaBHEHUS WM CHUCTEMbl YpPaBHEHMIA,
WHTEPIIPETUPOBATh B COOTBETCTBUHU C KOHTEKCTOM 3aJa4M MOJIyYEHHBIN pe3yibTarT.

[IpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJisi CPaBHEHMUSI, OIICHKU,
pelaTh JIMHEMHBIE HEPABEHCTBA C OJIHOW MEPEMEHHOW M WX CHUCTEMBI, 1aBaTh
rpadUyYecKyr0 WLTIOCTPAIIMIO MHOXECTBA PEIICHUIHEPABEHCTBA, CHUCTEMBI

HEPaBEHCTB.

DOyHKIUU

[ToHuMaTh ¥ UCTONB30BaTh (PYHKIIMOHAIBHBIC MOHATUS U S3bIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAUYEHMS), OMPEACNsITh 3HaueHHEe (DPYHKIMU MO 3HAYEHUIO
apryMeHTa, ONPeAeNATh CBOWCTBA (PYHKITUU 10 €€ rpaduKy.

Crpoutb rpaduku 3eMeHTapHbIX (YHKLINNA BUA:

y=k/x, y =x2, y = x3,y = [x|, y = VX, omucsBaTh CBOJCTBA YHCIOBOL

dbyHKIuu 110 e€ rpaduky.

K xoniy oOyuenus B 9 kiacce oOOyYarONIMICS TOJNYYHT CIETYIOIIHE

IPEAMETHBIE PE3YIbTATHI:

Yuciia v BBIYUCTIEHUS

CpaBHUBAaTh U YHOPSAOYMBATH PALMOHAIBHBIE U WPPalMOHAIbHBIE YHCIIA.

Boimonusate  apudmMernyueckre JAEUCTBHS C  palMOHAIBHBIMU  YHUCIIAMH,

codyeTras YCTHbIE U TMHUCBMEHHBIC TIPUEMBI, BBIMOJHITh BBIUUCICHUS C
HppalMoHaIbHBIMU YUCIAMU.



HaxoguTh 3HaueHWs CTENEHEHW C MEIbIMH II0Ka3aTeisiIMU MU KOPHEW,
BBIYHUCIIATH 3HAYCHUSA YUCIIOBBIX BBIPAKECHUM.

OKpyrisTh JEHCTBUTENBHBIE YMCIIA, BBIIOJIHATh NPHUKUIKY pPE3yJIbTaTa
BBIYMCIIEHUH, OLIEHKY YMCJIOBBIX BBIPAYKEHHUIA.

YpaBHEeHUSA U HEPABEHCTBA

Pewrats JIMHEWHBIE WM KBAaJApPAaTHBIE YPAaBHEHUS, YPAaBHEHHUs, CBOMISAIIMECST K
HUM, IpOCTENINE APOOHO-PALIMOHATIbHBIE YPAaBHEHUA.

Pemate cucreMsl IByX JIMHEWHBIX YPaBHEHMM C JBYMs IIEPEMEHHBIMH U
CUCTEMBI JBYX YPABHEHUN, B KOTOPBIX OJTHO YPaBHEHUE HE ABIISETCS JIMHEUHBIM.

Pemarp TexkcToBble 3amaunM anreOpanuyeckuM CrmocoOOM ¢ MOMOUIBbIO
COCTaBJICHUs YPABHEHUS UJIU CUCTEMBI JIBYX YPABHEHUHN C JBYMsI [IEPEMEHHBIMU.

IIpoBoauTh MpOCTEUIINE UCCIIEA0OBAHNS YPABHEHUM U CUCTEM YpPaBHEHUH, B
TOM YHUCJIE C MIPUMEHEHUEM IrpaUyecKUX Npe/ICTaBIeHU (YCTaHABIMBATh, UMEET
Y YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PEIICHMs, €CIM UMEET, TO CKOJIBKO, U
npoyee).

Pemate nuHEWHbIE HEpPaBEHCTBA, KBaJ[paTHbIE HEPABEHCTBA, H300paxkaThb
pelIeHne HEPABEHCTB HA YUCJIOBOM NPSMOM, 3alIMCHIBATH PEIICHHE C MTOMOIIBIO
CUMBOJIOB.

Pemwlarb  cucTeMbl  JIMHEHMHBIX  HEPABEHCTB, CHUCTEMBbl  HEPABEHCTB,
BKJIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO, HW300paKkaTb pEUICHUE CHUCTEMBI
HEPABEHCTB HA YMCJIOBOM NPSMOM, 3alIMChIBATh PELIEHUE C IOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUN PA3JIMYHBIX 3a/a4.

DOyHKIUU

Pacno3naBare (QyHKIMM U3yuyeHHBIX BHUIOB. lloKa3piBaTh cxemMaTHUECKU

PacCIOIOKEHUE Ha KOOPAUHATHOM MIIOCKOCTH rpadukoB GyHKIMM Buaa: y = kx, y
=kx+b y=kix, y=ax2 +bx +c¢ y=x3 y=1x y=|x|, B 3aBECHMOCTH
OT 3Ha4€HUI KO3(PPUIIMEHTOB, ONMUCHIBATH CBOMCTBA (PYHKIUH.

Crpoutb U M300paxaTh CXEMATUYECKH T'paUKU KBAJPATUUHBIX (DYHKIIUH,
ONKCHIBATH CBOMCTBA KBAJPATHUHBIX (PYHKIUHI MO UX rpaduKam.

Pacno3naBaTh KBagpaTHYHyIO (PYHKIHIO 110 (popMyJie, MPUBOAUTH IPUMEPHI
KBaJIpaTUYHBIX (PYHKIUH U3 peanbHOM KU3HU, (PU3UKU, TEOMETPHUH.

YucaoBbIe MOCIAEI0BATEIbHOCTH M IIPOrPECCHH

Pacnio3HaBate apuMETHYECKYI0 U TE€OMETPUUYECKYIO TMPOIPECCHM IpU
pa3HbIX cioco0ax 3aAaHusl.

BbIMONHATE  BBIUMCIEHUS C HUCHOJb30BaHHEM (OpMysl nN-ro 4jeHa
apu(PpMETUUECKON 1 T€OMETPUUECKON MPOrPeCcCHii, CyYMMbI IEPBBIX N YJIEHOB.

N300paxaTh 4IEHbl MOCIEIOBATEIBHOCTH TOYKAMU HA KOOPAMHATHOU
IJIOCKOCTH.



Pemate 3amgaum, CBSI3aHHBIE C YHCIOBBIMH IOCIIEIOBATCIBHOCTSIMHU, B TOM
YHCIIC 33JIaYU M3 PEaIbHOHN JKU3HU (C MCIOJIb30BAaHUEM KaJbKYJIATOPA, ITUPPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE

INJIAHUPOBAHME 7 KJIACC
KosnnuyectBo yacos DJIEKTPOHH
HanmMeHoBaHue pa3/iesioB U TeM ble (uu(ppoBbIe)
Ne Kontpou IIpakTnye
i NPOrpaMMblI Bcero o0pa3oBaTejibHbIE
bHbIE PadoThI CcKHe padoThI
pecypchl
Yuca 1 BBIYUCIICHUS. 25 1 bubmuoreka [IOK
PannonanbsHble uncna https://m.edsoo.ru/
71415690
bubmuoreka IHOK
2 1
Anrebpanyeckue BbIpa)KEHUs 7 httns://m.edsoo.ru/
71415690
but6mmoreka [JOK
YpaBHEHHUs U HEPABEHCTBA 20 1 hits://m.edsoo i/
7415690
but6mmoreka [JOK
K . D 24 1
OOPAMHATE H rpauki. PyHKH https://m.edsoo.ru/
71415690
bu6nunoreka LIOK
[ToBTOpenue u o6odIICHNE 6 1 httns://m.edsoo.ru/
71415b90
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

[TPOTPAMME




8 KVIACC

Kosm4yecTBO 4acoB DJIeKTPOHHBbIE
HanmenoBaHmue pa3/ie/ioB U TeM nnpposbIie
Ne n/m Kountpoanusie | IlpakTuueckue (i pp )
NPOrpaMMbIl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
but6mmoreka [JOK
1 S| .K 15
rcia v BeluucieHus. KBaapatueie KopHU hitos://m.edsoo.ru/7f4 1 7af8
) Yucna u Berunciienus. CTEneHb ¢ eIbIM 7 bubmuoreka [{OK
[oKa3areiieM https://m.edsoo.ru/7f417at8
3 AnreGpanyecKkue BbIpaXeHHUsL. 5 | bubnuorexa LIOK
KBanparHblil TpEXUseH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKue BHIPAKEHHUS. 15 1 bubmuorexa [IOK
Anrebpanyeckas 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBanpaTHbie 15 | bubnuoreka [{OK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CUCTEMBbI 13 bubnuoreka [{IOK
YpaBHEHHUU https://m.edsoo.ru/7f417af8
bubmuoreka IHOK
7 0% .H 12 1
paBHeHUS U HepaBeHCTBa. HepaBencTBa httos://m.edsoo.rw/7f4 1 7af8
bubnunorexa LIOK
8 O .0 5
YHICHIH. LICHOBHDIC HOMATHA https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
9 O 4 9
yHICUHH. HCTIOBbIC QyHKINH https://m.edsoo.ru/7f417at8
but6mmoreka [JOK
10 I1 6006 6 2
OBTOPEHHE I ODODIICHAC https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10O ITPOT'PAMME 102 6 0




9 KJIACC

Kosm4yecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbIie
Ne n/m P Kontpoabusie | IpakTHyeckue (mpp )
NpOrpamMmbI Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypchbl
| Yucna v BeluncieHus. JleicTBUTENbHBIC 9 bubnuorexa [JOK
qucia https://m.edsoo.ru/7f419d08
5 YpaBHECHHS ¥ HEPABCHCTBA. Y pPaBHEHUS C 14 | bu6nmoreka [IOK
OJIHOM IIEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus U HepaBeHCTBA. CHCTEMBI 14 | bubnuoreka [IOK
YPaBHEHHUU https://m.edsoo.ru/7f419d08
Bu6mmoreka [IOK
.H 1 1
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 6 hitos://m.edsoo.rw/7#419d08
bu6mmoreka [IOK
1
> Dyt 16 https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
6 Yucnoble MOCIEA0BATENBHOCTH 15 1 httos://m.edsoo.rw/7#419d08
. [ToBTOpeHmE, 0600IIEHNE, CUCTEMATU3ALIHS 18 | bu6mmoreka [IOK
3HAHUMN https://m.edsoo.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102 6 0







IHOYPOYHOE

IHJIAHUPOBAHMHE 7 KJIACC
KoaunuecTBo yacoB DJIEeKTPOHHbIE
Ne Tema ypoxa Kontpoa IIpakTnue flat - ungposbie
Be a o0pa3oBaTe/IbHbIE
/i ero bHbIE PadOThI cKHe padoThI WYY pecypebi
eHHsA
1 [TonsATHE panMOHAIBHOIO YKCIA 1
) Apudmernueckue neicTBUs ¢ 1
panroHaIBLHBIMHU YUCIAMH
3 Apudmernueckue 1eicTBUA ¢ 1
palnroOHAIBHBIMU YUCIAMU
4 Apudmernueckue neicTBus ¢ !
panroOHAIBLHBIMHU YUCIAMH
5 Apudmernueckue 1eicTBUA € |
paloOHATIBHBIMH YUCIAMU
6 Apudmernueckue IeUCTBUS C |
paloHaIbHBIMU YHUCIaMH
7 CpaBHenue, |
YHOPSIOYUBaHKE
paloHaIbHBIX YHCEI
g CpaBHeHnue, |
yHOpSAOYMBAHHUE
palOHAIBHBIX YHCEI
9 CpaBHeHue, 1
YHOPSIOYUBaHHE
paloHaIbHBIX YHCEI
| Crernens ¢ | bubnunoreka [IOK
HaTypaJIbHBIM II0Ka3aTEIEM https://m.edsoo.ruw/
7f4211de
1 Crenens ¢ | but6mmoreka [JOK




HaTypaJIbHBIM IIOKa3aTeJIeM

https://m.edsoo.ru/
71421382




12 CremneHb ¢ HaTypaJIbHBIM bubnuoteka [{OK
MOKa3aTeJIeEM https://m.edsoo.ru/7f42154¢
3 CremneHb ¢ HaTypaJbHBIM bubmuorexa [{IOK
MOoKazaTejieM https://m.edsoo.ru/7f4218be
14 CreneHsb ¢ HaTypalbHBIM
IoKa3aTejieM
5 Pemenne oCHOBHBIX 3a/1a4 Ha ApOOH,
MPOLICHTHI U3 PeaIbHOUN MPAKTUKU
16 Pemenne ocCHOBHBIX 3a/1a4 Ha ApOOH,
MPOLICHTHI U3 PeaIbHOUN MPAKTUKU
1 Pemenne 0CHOBHBIX 3a/1a4 Ha ApooOH,
7 MIPOIICHTHI U3 PeaTbHON MPAKTHKU
18 Pemmenre 0CHOBHBIX 3a/1a4 Ha ApooOH,
MIPOIICHTHI U3 PeaTbHOUN MPAKTHKU
19 [IpusHaku AeIUMOCTH, Pa3I0KEHUS
Ha MHOXXHMTEIIM HaTyPaJTbHBIX YHCEI
20 [Ipu3Haku AeMUMOCTH, Pa3I0KEHUS
Ha MHO>KHUTEJIM HaTypaJIbHbBIX YUCEel
)1 Peanbnubie 3aBucumoctu. [lpsimas u
oOpaTHasi TPOMOPIIMOHAIBHOCTH
” Peanbnbie 3aBucumoctu. Ilpsmas u
oOpaTHast MPOTMOPIIMOHAIBHOCTH
” Peanbnbie 3aBucumoctu. Ilpsmas u
oOpaTHast MPOTMOPIIMOHATBHOCTH
24 Peanbubie 3aBucumoctu. [Ipsimast u
oOpaTHas MPOMOPIUOHATEHOCTH
25 KonTponbhas pabota no teme

"Pamnonanpubie yucia'




bu6nunoreka LIOK

26 BykBeHHBIE BbIpaXKeHUS
Y P https://m.edsoo.ru/7f41feec
27 DopMyIIb
28 Dopmyiibl
29 [Tepemennsbie. JlomycTrMbIE 3HAYCHUS
MepEeMEHHBIX
[IpeoOpazoBanne OyKBEHHBIX
30 BBIP@KEHUH, PACKPHITHE CKOOOK H bubmmorexa [OK
P - packp https://m.edsoo.ru/7f41fafa
MPHUBEICHUE TTOJOOHBIX ClIaraeMbIX
[IpeoOpazoBanne OyKBEHHBIX
. bubnmnoreka [JOK
31 BBIPOKEHUH, PACKPBITHE CKOOOK U
https://m.edsoo.ru/7f41£fd70
MpUBeIeHNE TTOJOOHBIX CIaraeMbIX
[IpeoOpazoBanne OyKBEHHBIX
32 BBIPOKCHHM, PACKPHITHE CKOOOK 1
MPHUBEICHUE TIOJOOHBIX ClIaraeMbIX
[IpeoOpazoBanne OyKBEHHBIX
33 BBIPOKEHUH, PACKPBITHE CKOOOK U
MpUBeIeHNE TTOJOOHBIX CIaraeMbIX
4 CBoiicTBa CTENEHH C HATYpaJIbHBIM bubnmnoreka [JOK
[I0Ka3aTesIeM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENIEHH C HATYPaIbHBIM bu6muoreka [HOK
[I0Ka3aTeJIeM https://m.edsoo.ru/7f42154¢
16 CBOIiCTBa CTETICHH C HATYPAIbHBIM bubnnoreka [JOK
IoKa3arejieM https://m.edsoo.ru/7f4218be
bubnunoreka LIOK
37 MHoroune
HOTORICHE https://m.edsoo.ru/7f42276e
b K
38 MHuorouseHbl nommorexa O

https://m.edsoo.ru/7f422930




CJ'IO)KeHI/Ie, BbIYUTAHUC, YMHOXKXCHUC

bubmuoreka 1HOK

39 MHOTO4JICHOB https://m.edsoo.ru/7f422af2
40 CrnoxxeHue, BBIYMUTAaHUE, YMHOKEHUE bubmuorexa [{IOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422cc8
A1 CnoxxeHue, BBIYUTAaHUE, YMHOXKEHUE but6moreka [JOK
MHOTO4JIEHOB https://m.edsoo.ru/7f422fca
0 CrnoxeHne, BEIYUTAaHUE, YMHOKEHUE bubnuorexa [{IOK
MHOI'O4JIEHOB https://m.edsoo.ru/7f423182
43 dopMyIbl COKpPAIIEHHOTO bubnmorexa [JOK
YMHOXKEHUSA https://m.edsoo.ru/7f42432a
44 @opMyIibl COKPAIIEHHOTO bu6muoreka [HOK
YMHOKEHUA https://m.edsoo.ru/7f42464a
45 DopMyIIbl COKPALEHHOTO bubmuorexa [IOK
YMHOXKECHUS https://m.edsoo.ru/7f424c12
46 @opMyIIbI COKPAILIEHHOTO bu6nunoreka LIOK
YMHOXEHUS https://m.edsoo.ru/7f424fd2
47 DopMyJIbl COKPALIEHHOTO bubmuorexa LIOK
YMHOKEHUSA https://m.edsoo.ru/7f4251d0
43 Pasnoxenne MHOTO4JICHOB Ha bubmuoreka [{IOK
MHOKUTEIU https://m.edsoo.ru/7f423312
49 PaznoxxeHne MHOTO4JIEHOB Ha bubmnoreka IHOK
MHOKHUTEJIN https://m.edsoo.ru/7f4237fe
50 PaznoxxeHrne MHOTOWICHOB Ha but6mmoreka [{OK
MHOXHUTEIIN https://m.edsoo.ru/7f4239de
51 Pa3noxeHne MHOrO4wIeHOB Ha
MHOXHUTEIN
5 KonTponbhas pabota no teme

"Anrebdpanyeckue BolpaxeHus"




YpaBHeHHe, IpaBujia

53 npeoOpasoBaHus ypaBHEHUS,
PaBHOCWJIBHOCTh YPaBHEHUI
JIuHeliHOe ypaBHEHHE C OHON
54 HEpEMEHHOM, PelIeHNEe JTMHEHHBIX
YpaBHEHUU
JIunelinoe ypaBHEHHE C OJJHOU
55 e eMeHHO}I;Ip elIeHHE JIMHENHBIX bubmmorexa LOK
P . P https://m.edsoo.ru/7f420482
YpaBHEHHI
JIvHeliHOe ypaBHEHHE C OJJHOU
56 MIEPEMEHHOM, pelIeHUE JTUHENHBIX
ypaBHEHUI
57 Pemenue 3a1a4 ¢ moMoIibIo bubmuoreka [{OK
ypaBHEHU https://m.edsoo.ru/7f42064¢
58 Pemenwe 3a1a4 ¢ IOMOIIBIO bu6nunoreka LIOK
YPaBHEHUU https://m.edsoo.ru/7f420806
50 Pemenwne 3aga4 ¢ moMoOIpIO bu6nunoreka LIOK
ypaBHEHUI https://m.edsoo.ru/7f4209a0
60 Pemenwe 3aga4 ¢ TOMOIIBIO bubmuoreka IHOK
YPaBHEHUU https://m.edsoo.ru/7f420e6e
61 JIuneltHoe ypaBHEHHE C IBYMs bu6mmoreka [HOK
MepEMEHHBIMH U €T0 Tpaduk https://m.edsoo.ru/7f427¢32
& Jluneitnoe ypaBHEHHE C IByMS bubmmoreka [JOK
MepEMEHHBIMH U €T0 Tpaduk https://m.edsoo.ru/7f427¢8a
63 Cucrema 1ByX JIMHEHHBIX YpaBHEHUN bubmuoreka [IOK
C IBYMsI IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 CucrtemMa IByX JTMHEWHBIX YPaBHEHHI

C ABYM: IICPECMCHHBIMU




CucremMa JByX JHMHEHHBIX YpaBHEHUM

65 C IBYMsI IEPEMEHHBIMU
66 Cucrema 1ByX JIMHEHHBIX YpaBHEHUN
C IBYMsI IEPEMEHHBIMU
67 Pemenue cucrem ypaBHEHMI bubmorexa HOK
https://m.edsoo.ru/7f4284de
68 Pemenne cucreM ypaBHeHnI bubamorexa TIOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHMI bubmorexa [OK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHMI
71 Pemenue cucreM ypaBHeHUN
7 KonTponbhas pabora no teme bubmuoreka [IOK
"JIuneliHble ypaBHEHHS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsMoit bubamorexa [OK
https://m.edsoo.ru/7f41de76
bubmuoreka [IOK
™ HneT0BHIe MpOMENKy i httDs://m.edso;_.Im/7f41dff2
75 YuciioBble IPOMEKYTKH
76 Paccrosinue Mvemzly ,I[BEIMSI TOYKaMU
KOOpPJMHATHOM NpsMOI
77 Paccrosinue Mexay IByMsl TOUKaMU
KOOPJIMHATHOM MPSAMOM
78 IIpssMoyrosibHast cUCTEMa KOOPAUHAT bu6muoreka [HOK
Ha IJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMmoyrosibHast cucTeMa KOOpAMHAT bubnuoreka LIOK
Ha IJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadukoB, 3aJTaHHBIX bubnuorexa [{IOK




dbopmynamu

https://m.edsoo.ru/7f41e8a8

[Tpumeps! rpaduKoB, 3a1aHHBIX

but6mmoreka [JOK

81
bopmynamu https://m.edsoo.ru/7f41ed80
2 [Tpumepsr rpadukoB, 3aTaHHBIX
dbopmynamu
23 Urenwue rpaduKoB peabHbIX bu6muoreka [IOK
3aBUCUMOCTEMN https://m.edsoo.ru/7f41ea24
24 Urenue rpaduKoB peambHbIX
3aBUCHUMOCTEN
bu6nunoreka LIOK
IT
85 OHATHE hyHKIHH https://m.edsoo.ru/7f41ef06
86 I'paduk pysKIIUN
. . bubmmoreka 1IOK
87 CBoiicTsa (ymKupit https://m.edsoo.ru/7f41f078
bubnunoreka LIOK
88 Cgaoit i
BOHiCTBA dyHiIMi https://m.edsoo.ru/7f41f1fe
bu6anoreka [IOK
89 JIuneii
MHCHHs QyHKIMA https://m.edsoo.ru/7f427282
Bbubnunoreka LIOK
90 Jluneii
MHCHRs QyHKIMS https://m.edsoo.ru/7f427412
91 [TocTpoenue rpaduka TUHEHHON bubmuorexa LIOK
byHKIIN https://m.edsoo.ru/7f426d1e
9 [TocTpoenue rpaduka TuHEHHON
byHKIHUN
93 I'padux pynknmm y =[x|
94 I'paduk pynkumu y =[x|
95 Konrponbnas padora mo reme bubnuoreka LIOK

"Koopaunats! u rpaduku. OyHKIMn"

https://m.edsoo.ru/7f41£50a




/ Beepoccuiickast mpoBepoYHast
pabota

9% HToroBast KOHTpOJIbHAs paboTa / 1 bu6mmoreka [HOK
Bcepoccuiickas nmpoBepouHast pabota https://m.edsoo.ru/7f429c6¢
[ToBTOpEHHE OCHOBHBIX ITOHSATHIA U

97 METO/IOB Kypca 7 Kiacca, 00001eHne 1
3HAHUU
[ToBTOpPEHHE OCHOBHBIX IMOHATHH 1

98 METOJIOB Kypca 7 Kilacca, 0000ImeHue 1 bubmorexa LOK

N yp ’ https://m.edsoo.ru/7f429£32
3HAHUI
[ToBTOpEHKME OCHOBHBIX MOHATUI U
99 METOJI0B Kypca 7 Kilacca, 00001eHue 1 bubmorexa LOK
ﬂv yP ’ B https://m.edsoo.ru/7f42a0e0
3HAHUI
[ToBTOpEHKE OCHOBHBIX MOHATUI U

100 METOIOB Kypca 7 Kiacca, 06001eHne 1
3HAHUU
[ToBTOpEHHE OCHOBHBIX IMOHSATHIA U

101 METO0B Kypca 7 Kiacca, 00001ieH1e 1 bubmmorexa [OK

_ yp ’ https://m.edsoo.ru/7f42a27a
3HAaHUU
[ToBTOpEHHE OCHOBHBIX IMOHATHIA U

bub6aunoreka [IOK
102 METOJIOB Kypca 7 Kiiacca, 0000IeHre 1

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

3HAHUMI
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




8 KVIACC

KosnyecTBO 4acoB DJIeKTPOHHBbIE
Ne Jara nudpoBbIe
Tema ypoka Kontpoubnbie | IlpakTuyeckue bp
n/n Bcero U3yYeHHsl | o0pa3oBaTeJbHbIE
padoThI padoThI
pecypchbl
1 KBagpartHblii KOpeHb U3 yncia 1 bubamorexa [OK
AP P https://m.edsoo.ru/7f42d452
but6mmoreka [JOK
2 [TonsiTre 06 UPPALMOHATLHOM YHUCTIC 1
ppatt https://m.edsoo.ru/7f42¢caaa
3 JlecsiTuuHble TPUOTIKEHUS |
VPPALMOHAJIBHBIX YUCET
4 JlecsTuuHbie MPUOITMKEHUS 1
HPPALMOHATIBHBIX YUCE
JlelicTBUTEIbHEIC YHCIa 1
CpaBHEHHE IEUCTBUTEIBHBIX YUCEI 1
CpaBHEHHE IEUCTBUTEIbHBIX YUCEI 1
2 ApudmMernueckuii KBapaTHBIN |
KOPEHb
9 VYpaBHeHue BUa X* = a 1
10 CaoiicTBa apupmMeTHIECKUX 1 bu6mmoreka [HOK
KBaJpaTHbIX KOPHEN https://m.edsoo.ru/7f42d862
1 CaoiicTBa apupmMeTHIECKUX | bubnnoreka [IOK
KBaJPaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
[IpeobOpazoBaHme YUCTOBBIX
12 BBIPAKEHUM, COAEPKALLIAX 1 Bubmorexa IIOK
P ’ P https://m.edsoo.ru/7f42dd26
KBaJpaTHbIE KOPHU
13 [IpeoOpazoBaHKe YHCITOBBIX 1 bubmuoreka [{OK




BBIPAXXECHUI, COAEPIKALIUX
KBaJIpaTHbIE KOPHU

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

[Ipeobpa3oBaHre YHCTOBBIX

. butmmoreka [IOK
14 BBIP@KEHUH, COJEPIKAIINX
https://m.edsoo.ru/7f42e0be
KBaJpaTHbIE KOPHU
[Tpeobpa3oBaHre YHCTOBBIX
15 BBIPAXKEHUI, COIEPKALIUX bubnmotexa LOK
P ’ p https://m.edsoo.ru/7f42e262
KBaJpaTHBIE KOPHH
16 CreleHs ¢ HeabIM IT0Ka3aTelIeM bubmmorexa [IOK
H https://m.edsoo.ru/7f4354a4
CranpapTHas 3aIIUCh YKCIA.
Pa3mepnl 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T IEeMEHTAPHBIX YaCTHULL J10 bubmuoreka 1HOK
KOCMHYECKUX 00BEKTOB), https://m.edsoo.ru/7f436098
JUIUTEIILHOCTh MIPOLIECCOB B
OKPY’KaIOIIIeM MHPE
18 CBOICTBa CTCIICHH C MECIbIM bubmuorexa [{IOK
OKa3aTeieM https://m.edsoo.ru/7f435648
19 CBOICTBA CTCIICHH C MCIbIM bubmnoreka IHOK
nokasarejieM https://m.edsoo.ru/7f435648
20 CBoJiCTBa CTENEHN C LEJIBIM bu6mmoreka [HIOK
nokasaTejieM https://m.edsoo.ru/7f435648
51 CBoiiCTBa CTENIEHU C IIEJIBIM bubnuoreka [IOK
nokazaTejieM https://m.edsoo.ru/7f43599a
22 CBOICTBA CTENICHU C IIEJIBIM bubmuoreka [IOK
okKasarejieM https://m.edsoo.ru/7f435ed6
23 KBanpaTHbiii TpExuneH
24 KBanpaTHblil TpéxuieH




75 Paznoxxenue kBagpaTHoro bubmmoreka 1IOK
TpEXUIICHA HA MHOKUTEIN https://m.edsoo.ru/7f42£d38
2% PasnoxxeHnue kBagpaTHOro bu6mmoreka [HOK
TpEXUIICHA HA MHOKUTEIN https://m.edsoo.ru/742£fd38
KonTponbHas padboTa no temam
27 "KBagparubsie kopHu. CTeneHu. bubmmorexa [IOK
KpazpaTibiii Tpexen” https://m.edsoo.ru/7f42ec80
Bbubnunoreka LIOK
28 Anredpaneckast 1podh https://m.edsoo.ru/7f430382
JlonmycTuMble 3HaYEHUS
29 IIEPEMEHHBIX, BXOIAIINX B
anreOpanvecKue BhIPAKCHHS
JlonmycTuMble 3HaUCHUS
30 MEPEMEHHBIX, BXOISIINX B
anreOpanvecKue BEIPKCHHS
31 OCHOBHOE CBOWCTBO bubnuorexa [IOK
anreOpanveckoit 1podu https://m.edsoo.ru/7f4308¢6
. bubmuoreka [IOK
32 Coxpamenne apodei https://m.edsoo.ru/7f430a8a
. butmmoreka [IOK
33 Coxpanerne apodeit https://m.edsoo.ru/7f430f44
. bubmuoreka [IOK
34 Coxpamerne apobeii https://m.edsoo.ru/7f430f44
35 CnoxxeHue, BBIYUTAaHUE, YMHOKEHHE bubnuorexa [{IOK
U JIeNIeHne anreOpandeckux Apooeit https:/m.edsoo.ru/7f43128¢
16 CnoxeHue, BBIYUTAaHUE, YMHOKEHUE but6mmoreka [JOK
U JIeNieHne anreObpandeckux Apooeit https://m.edsoo.ru/7f4315c0
37 CrnoxxeHue, BBIYUTAaHUE, YMHOKEHHUE bu6aunoreka [IOK




U JIeTieHUe anreOpandecKux apooeit

https://m.edsoo.ru/7f4318¢2

CJ'IO)KCHI/IG, BbIYUTAHUEC, YMHOXCHUC

but6mmoreka [JOK

38
U JIeTIieHUe anreOpandeckux apooeit https://m.edsoo.ru/7f431a20
[IpeoOpazoBanne BbIpaKEHUH,
39 coJiepKanux anredbpandeckue Bubmorexa IIOK
https://m.edsoo.ru/7f43259¢
IpooHu
[IpeobOpazoBanme BBIpAKCHUI,
40 coJiepKaLNX aJlredopandecKue buomorexa OK
P p https:/m.edsoo.ru/7f432736
IpooH
IIpeoOpa3oBanue BRIpAKCHHUIM,
41 cor;e nlc)amﬂx anreo Ia)uzlqecmzle Bubmorexa IIOK
p p https://m.edsoo.ru/7f432736
IpooHu
4 Konrponbnas pabora no Teme bubmuoreka [IOK
"Anrebpanyeckasi 1poOp" https://m.edsoo.ru/7f431d36
bu6nunoreka LIOK
4 K
3 BA/pATHOS ypaniieHue https://m.edsoo.ru/7f42eela
44 HenomHoe kxBagpaTHOE ypaBHEHHE bubmorexa LOK
AP yp https://m.edsoo.ru/7f42eela
45 HenonHoe kBagpaTHOE ypaBHEHNE bubmmorexa [OK
AP yp https://m.edsoo.ru/7f42¢eela
46 ®opMyia KOpHEH KBaIpaTHOIO bu6muoreka [HOK
YpaBHEHUS https://m.edsoo.ru/7f42f158
47 dopmysa KOpHEH KBaJIpaTHOTO bu6mmorexa [LIOK
YpaBHEHUSA https://m.edsoo.ru/7f42£316
43 dopmyiia KOpHEN KBAAPaTHOTO but6moreka [JOK
YpaBHEHUSA https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmorexa HOK

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




bu6nunoreka LIOK

50 Teopena Brtera https://m_edsoo.n/7f430076
51 Pemenne ypaBHeHUH, CBOASIINUXCS K bubnmnorexa [JOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢c542
5 Pemienue ypaBHEeHUH, CBOAAILUXCSA K bubmuoreka [IOK
KBaJIpaTHBIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimme apoOHO- bubmuorexa [LIOK
palMOHAIIBHBIE YPABHEHUS https://m.edsoo.ru/7f4328c6
54 [Ipocreiimue qpobHO- bu6nunoreka LIOK
pauroHaJIbHbBIE YPAaBHEHUSA https://m.edsoo.ru/7f432bbe
55 Pelienne TeKCTOBBIX 3a4a4 C bu6aunoreka [IOK
ITIOMOILBIO KBA/IPATHBIX YPABHEHUHN https://m.edsoo.ru/742f75¢
56 Pemienne TeKCTOBBIX 3a11a4 C bubnunoreka LIOK
MOMOUIBIO KBaJPaTHBIX YPaBHEHU https://m.edsoo.ru/7f42{816
57 KonTponbhas pabota no teme bubnuoteka [{OK
"KBanpaTHsle ypaBHeHus" https://m.edsoo.ru/7f4301f2
JIuneiiHOE ypaBHEHUE C IBYMS
53 NIEpPEMEHHBIMH, €T0 rpaduk,
MIpUMEpHI PElICHUs] YpaBHEHUH B
LEeNbIX YUCIax
JIuneliHOE ypaBHEHUE C IBYMS
59 MepEMEHHBIMHU, €ro rpadux,
IIpUMEpHI PEIICHUs] YPaBHEHUN B
LEJIBbIX YHUCTIax
JIuneiiHOE ypaBHEHHUE C IBYMS
60 MepEeMEHHBIMHU, ero rpaduk,

MIpUMEpHI PElIeHNs] YpaBHEHUH B
LEeBIX YUCTax




61

Pemienue cucreM aByX JTMHEHHBIX
YpaBHEHUH ¢ ABYMS [I€PEMEHHBIMU

62

Pemrenue cucreM aByX TUHEHHBIX
YpaBHEHUH ¢ ABYMS [I€PEMEHHBIMU

63

Pemenue cucrem AByX JIMHEHHBIX
YPaBHEHUH C IByMS IEPEMEHHBIMU

64

[Ipumeps! perieHus cucreM
HEJIMHENHBIX YPAaBHEHUN C JBYyMS
IIEPEMEHHBIMU

65

[Ipumepsl penieHus cuctem
HEJIMHENHBIX YPABHEHUN C ABYyMS
IIEPEMEHHBIMU

66

I'paduueckas HHTEpIIpETALIUS
YPaBHEHHUS C ABYMs IIEPEMEHHBIMHU U
CUCTEM JIMHEMHBIX YPaBHEHUM C
JBYMsI IEPEMEHHBIMU

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

67

I'padmyeckas nuHTepnperanus
YpaBHEHUS C ABYMS IEPEMEHHBIMU U
CHUCTEM JIMHEHHBIX YPaBHEHUM C
JBYMsI IEPEMEHHBIMU

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

68

Pemienne TeKCTOBBIX 337124 C
IIOMOIIBIO CUCTEM YPaBHEHUM

69

Pemenne TEKCTOBEIX 3a71a4 C
MOMOIIBIO CUCTEM YpaBHEHUM

70

Pemenne TekcTOBBIX 3a7a4 ¢
ITOMOILIBIO CUCTEM YPaBHEHUIN

71

HucnoBble HEPABEHCTBA U UX
CBOMCTBA




YucnoBeie HCPAaBCHCTBA U UX

72 .
CBOICTBa
73 HepaBeHcTBO ¢ 01HOM IIEPEMEHHOM
74 JluneitHbIe HEPABEHCTBA C OJTHOM bubnnoreka [JOK
IIEPEMEHHOM U UX PELICHUE https://m.edsoo.ru/7f42c692
75 JIluneiiHble HEPABEHCTBA C OAHOM bu6muoreka [IOK
IIEPEMEHHOMN U UX PEIICHHE https://m.edsoo.ru/7f42c840
76 JInnenHble HEPABEHCTBA C OJJHOMN
MEPEMEHHOM U UX PEIICHUE
77 Cuctembl TUHEHHBIX HEPABEHCTB C bubmuoreka [{OK
OJIHOW MEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f42cb88
7 Cucrembl TUHEHHBIX HEPABEHCTB C bu6mmoreka [HOK
OJIHOW MEPEMEHHOMN U UX PELICHUE https://m.edsoo.ru/7f42cd2¢
79 CucreMbl TUHEHHBIX HEPABEHCTB C
OJIHOU MEPEMEHHON U UX PEIICHUE
N3o0pakeHue penieHus: TMHEHHOTO
bubauoreka [HOK
80 HEPAaBEHCTBA U UX CUCTEM Ha
. N https://m.edsoo.ru/7f42c9e4
YHUCJIOBOU MPSIMOM
N300pakeHne pemeHus JTMHEHHOTO
81 HEPAaBEHCTBA U UX CHCTEM Ha bubamorexa LOK
P . . https://m.edsoo.ru/7f42c9e4
YUCJIOBOU MPSIMOU
KonTponbhas pabota mo remam
82 "Hepasencrsa. CUCTEMBI
ypaBHEeHUI"
but6mmoreka [IOK
83 Ilongarue pynkmu
by https://m.edsoo.ru/7f433¢c12
24 OO6acTp ornpeesieHuss © MHOYKECTBO bubmuorexa IHOK

3HaYeHUH QPYHKIUH

https://m.edsoo.ru/7f433d84




85 Crnioco0sl 3aanust (HyHKIUN
86 I'padux QyHKIN
27 CpoiicTBa QyHKIIUH, UX
oToOpakeHue Ha rpaduke
28 UreHue u mocTpoeHue rpaukoB
byHKUIMH
29 [Tpumeps! rpadukoB QyHKIUH,
OTPaXKAIOIIUX PeaTbHBIE MPOIECCHI
OyHKIMH, OTIHCHIBAIOIIUE TIPSIMYIO U
90 06y aTHYIO IIPOTIO I/IOHaJ'ILHIj:Ie ’ bubamorexa [OK
PATHYTO HpoTIOpH https://m.edsoo.ru/7f434bbe
3aBUCUMOCTH, MX Tpaduku
91 l'uriepbona
but6mmoreka [JOK
2 r
? unepoosa https://m.edsoo.ru/7f4343e2
but6mmoreka [{OK
r — 2
o3 padui dyniin y =X https://m.edsoo.ru/7f434572
Oy y =x2, y =x3, y=VYx,y =
94 |x|}',r Zq)nrjecxoey emeHzIe ’ Bubmroreia LOK
> 1P N P . https://m.edsoo.ru/7f434d38
ypaBHEHUH U CHCTEM ypaBHEHUH
[ToBTOpEHHE OCHOBHBIX OHATUNA U
Tul
o5 M6CT2)10B KypCOB I/I/ KJIacCOB, BrGmorexa LIOK
000 meHI{e SHAHH https://m.edsoo.ru/7f4371aa
Bcepoccuiickas npoepouHas
pabota
Hroroas koHTpoibHAs padoTa /
96 Bcepoccuiickas nmposepounas bubmmorexa [OK
P POBEp https://m.edsoo.ru/7f434eb4
pabora
97 [ToBTOpEHKE OCHOBHBIX MOHATUN U




METOJIOB KypCOB 7 U 8 KIIaCCOB,
0000111eHNE 3HAHU

HOBTOpeHI/IC OCHOBHBIX TIOHSATHI U

bub6aunoreka [IOK

98 METOJIOB KypcOB 7 M 8 KIIaCCOB, 1
. https://m.edsoo.ru/7f43736¢
000011IeHNEe 3HAHUN
[ToBTOpEHHE OCHOBHBIX MOHITUHN U
99 METOJIOB KypCOB 7 M 8 KJIACCOB 1 Bubmiorexa LOK
FIOB KYP . ’ https://m.edsoo.ru/7f437510
000011IeHNE 3HAHNI
[ToBTOpEHNE OCHOBHBIX MOHITUMN U
bub6aunoreka [IOK
100 METOJIOB KypcOB 7 U 8 KJIacCoB, 1
. https://m.edsoo.ru/7f4376b4
000011IeHNEe 3HAHUN
[ToBTOpEHHE OCHOBHBIX MOHIATHIN H
101 METO/IOB KYpCOB 7 M § KJIacCOB 1 Bubmorexa LOK
YPEoB /1 ’ hitps://m.edsoo.ru/7f436b88
000011Ie e 3HAHUN
[ToBTOpEHHE OCHOBHBIX MOHITHHN H
102 METO/I0B KYpCOB 7 U § KJIacCOB 1 BubmioTexa LIOK
yp . ’ https://m.edsoo.ru/7f437858
0000111eHHE 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




9 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo yacos

Bcero

KouTtpoJbHbIe
padoThI

IIpakTu4eckune
padoThI

JlaTta
U3ydeHust

DJIeKTPOHHBbIE
nupposbIe
oOpa3zoBare/ibHbIE

pecypcnl

PanumonansHBIC YKCIa,
HWppalMoOHaJIbHbIC YHCIia, KOHEUHBIE U
OEeCKOHEUHBIE JAeCSITUYHBIC Tpodu

MHO0X€eCTBO NEUCTBUTEIILHBIX YHCEN;
JIeHCTBUTEIIBHEIC YHCIIa KaK
OCCKOHEYHBIC JECATUIHBIC IPOOH

B3anMHO 0IHO3HAYHOE COOTBETCTBUE
MEX1y MHOKECTBOM JEHCTBUTEIBHBIX
YHUCENl U MHOXKECTBOM TOYEK
KOOPJMHATHOM MPSIMOU

CpaBHEHHE NEUCTBUTEIIBHBIX YHCEIT,
apudmeTnyeckue AeUCTBUS C
JIEWCTBUTEILHBIMU YUCIIAMU

[MpubmmkEéHHOE 3HAYCHNE BETTMYHMHBL,
TOYHOCTH MPHOIMKCHHUS

OxpyrieHue yucesn

OxpyrieHue yucen

[Ipukuaka u olieHKa pe3yabTaTOB
BBEIYMCIICHUN

[Ipukuaka u olieHKa pe3yIbTaTOB
BBIYUCIIEHUN

10

JInnennoe ypaBHeHue. Pemenue

bu6nunorex LIOK




ypaBHeHHfI, CBOJSIIUXCS K JTUHEHHBIM

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

JIuneintnoe ypaBHeHue. Pemenne

1 YpaBHEHUH, CBOASIINXCS K JIMHEUHBIM
KBanpatHoe ypaBHeHue. Pemenue
12 ypa]illfeHHﬁ, C};IZ)I[SIH_[I/IXCSI K Bubmorexa IIOK
KBapATHBIM https://m.edsoo.ru/7f43c¢542
KBagparHoe ypaBHeHue. Pemenne
13 ypaBHEHUI, CBOIAIMXCS K bubmmorexa [IOK
https://m.edsoo.ru/7f43¢c542
KBa/IpaTHBIM
14 bukBanpaTHble ypaBHEHUS bubamorexa LHOK
https://m.edsoo.ru/7f43¢3d0
15 bukBangpaTHbie ypaBHEHUS bubmorexa HOK
https://m.edsoo.ru/7f43¢3d0
[Ipumepsl penieHust ypaBHEeHUN
16 TpeThel U YETBEPTOM CTeneHel
pa3oKeHUEM Ha MHOKHUTEIN
[Ipumeps! penieHus ypaBHEHUI
17 TPETbEN U YETBEPTOU CTEIICHEN
Pa3IoKEHUEM Ha MHOKHUTEIN
13 Pemrenue npoOHO-palimoHaIbHBIX bubnnoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOGHO-palioHaTbHBIX bubnmnorexa [JOK
YpaBHEHUI https://m.edsoo.ru/7f43c9b6
20 Pemrenne TekcToBBIX 33724
anre0pandecKuM METOJIOM
)1 Perrenne TekcToOBEIX 3a1a4
anredpanvdeckiuM MeTOJIOM
22 Pemenue TekcTOBBIX 3a1a4




anre6panquKI/IM METOAOM

KonTponbhas pabota no teme

23 "YpaBHEHMsI ¢ OHON IIEpeMeHHON"
4 VYpaBHeHUE ¢ IByMS IEPEMEHHBIMH U bubnnoreka [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
YpaBHeHuUE ¢ IByMs IEPEMEHHBIMU U bu6muoreka [IOK
25 ero rpaduk https://m.edsoo.ru/7f43d0b4
2% Cucrema 1ByX JIMHEHHBIX YPaBHEHUN
C ABYMs IEPEMEHHBIMU U €€ pelieHue
Cucrema 1ByX JIMHEHHBIX YpaBHEHHUN
27 C ABYMsI IEPEMEHHBIMU U €€ pelIeHue
Cucrema 1ByX JIMHEHHBIX YpaBHEHUN
28 C ABYMsI IEPEMEHHBIMU U €€ pelIeHue
29 Cucrema 1ByX JIMHEHHBIX YpaBHEHUH
C ABYMsI IEPEMEHHBIMU U €€ pelIeHue
Pemenue cucrem AByX ypaBHEHUH,
30 OJIHO U3 KOTOPBIX JINHEWHOE, a APYyroe Bubamorexa LHOK
o https://m.edsoo.ru/7f43d23a
— BTOpOM CTENEHU
Pemenue cucrem ByX ypaBHEHHH,
31 OJIHO U3 KOTOPBIX JIMHENHOE, a Ipyroe bubmmorexa [OK
. https://m.edsoo.ru/7f43d55a
— BTOpOM CTENEHU
Pemenue cuctem 1ByX ypaBHEHHH,
32 OJIHO W3 KOTOPBIX JIMHEHHOE, a IPYroe
— BTOpOM CTENEHU
Pemenue cuctem AByX ypaBHEHHIH,
33 OJIHO U3 KOTOPBIX JINHEWHOE, a APyroe
— BTOpOM CTENEHU
34 I'padnueckas untepnperanus




CHCTEMBbl ypaBHEHUH C IBYMs
NepEMEHHBIMU

Penenne TeKCTOBBIX 3adau

35
anredpandecKuM CrocoooM
36 Pemenue TekcTOBBIX 33124
anredpanvdeckuM crocoooM
37 KonTponbhas pabota no teme
"CucreMbl ypaBHEHUN"
18 UucnoBble HEPABEHCTBA U UX
CBOICTBa
19 UucnoBble HEPABEHCTBA U UX bu6muoreka [HOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JIuHeliHbIE HEPAaBEHCTBA C OJHOMN bubmuorexa [IOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/743af08
A1 JIuHeiinble HEPABEHCTBA C OAHOMN bu6muoreka [HOK
MEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/743af08
0 Jluneiinpie HEPABEHCTBA C OJTHOM bubnnoreka [JOK
IIEPEMEHHOMN U UX PEILICHUE https://m.edsoo.ru/7f43af08
43 CucreMbl TUHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHON U UX PELICHUE
44 Cucrembl TUHENHBIX HEPABEHCTB C
OJIHOW MEPEMEHHON U UX PEIICHUE
45 Cucrempl TUHENHBIX HEPABEHCTB C
OJIHOW MEPEMEHHON U UX PEIICHUE
46 KBanpaTHble HEpaBeHCTBA U UX Bbu6mmorexa [IOK
peleHue https://m.edsoo.ru/7f43b098
47 KBanpaTHble HEpaBeHCTBA U UX bubmuoreka [IOK

perieHue

https://m.edsoo.ru/7f43b21e




KBaI[paTHBIG HCPAaBCHCTBA U UX

bubmuoreka 1HOK

48
pelenne https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HEpaBeHCTBA U UX
pelexue
50 KBanpaTHble HEpaBeHCTBA U UX
pelieHue
I'paduueckasa uarepnperanys
51 HS acleeHCTB u CI/ICTIe)MpHe ABEHCTB C bubmmorexa LIOK
P P https://m_edsoo.ru/7f43b098
JBYMs1 IEpEMEHHBIMU
I'padmueckas nunTepnperanus
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMs IEpEMEHHBIMU
53 Konrtponbnas pabora no teme
"Hepasenctna"
54 KBangpatuunas ¢pyHkuus, e€ rpagux u bu6mmoreka [HIOK
CBOIICTBa https://m.edsoo.ru/7f4396¢6
55 KBagpatnanas ¢pyHkuus, e€ rpagux u Bu6mmorexa [IOK
CBOKCTBA https://m.edsoo.ru/7f439842
56 Ksanpartuunas ¢pynkuus, e€ rpaduk u bu6muoreka [HOK
CBOICTBa https://m.edsoo.ru/7f4399b4
57 [Tapaboua, KOOpAUHATHI BEPIIMHbI bubnmnorexa [JOK
napaboJibl, 0Ch CHMMETPHH MapadoIIbl https://m.edsoo.ru/7f439eb4
58 [Tapabo:a, KOOpAMHATHI BEPIINHBI bubmuoreka [IOK
napaloJibl, OCb CUMMETPHH MapadoIIbl https://m.edsoo.ru/7f43a03a
59 [Tapabona, KOOpIMHATHI BEPIINHBI Bbubmuorexa [LIOK
1apaboJIbl, OCh CHMMETPHUH MapadoJIbI https://m.edsoo.ru/7f43alac
60 [Tapabosna, KOOpAMHATHI BEPILIUHBI bu6muoreka [IOK

napaboJibl, OCh CHMMETPHH MapadoIbl

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




[Tapabona, KOOpIMHATHI BEPIINHBI

bubmuoreka 1HOK

ol 1apadoJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f43a526
6 [Tapaboia, KOOpAMHATHI BEPIITHHBI
1apadoJIbl, OCh CHMMETPHUH TTapadoJIbI
63 I'padpuxu Qynkumii: y =kx, y = kx +
b, y=k/x, y=x3, y=vX, y=[X|
64 I'paduku pynkumii: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
65 I'paduku pynkmmit: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
66 I'paduku pynkumii: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
7 I'padpuxu Qynkumii: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
63 I'padpuxu Qynkumii: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
69 KonTponbhas pabora no teme bubmuorexa LIOK
"®yHKun" https://m.edsoo.ru/7f43ab84
70 IlonsTHe yncioBoit bubmuoreka [{IOK
IOCJIEI0OBATEILHOCTH https://m.edsoo.ru/7f43e6¢6
3ajaHue TOCIIe10BaTeIbHOCTH
71 peKyppeHTHOI GopMyII0i 1 bubmmorexa [IOK
. https://m.edsoo.ru/7f43ebda
(dhopMyII0ii n-ro YneHa
7 Apudmernueckas 1 reoMeTpuyecKas Bu6mmorexa [IOK
IPOIrpeccuu https://m.edsoo.ru/7f43ed7e
7 Apudmernueckas U reoMeTpuyecKas bu6muoreka [IOK
IPOTrPECCUU https://m.edsoo.ru/743{3b4
74 @DopMyITBI N-TO YIeHA bubmmoreka [JOK




apu(pMeTUIecKo U TeOMETPUUECKOM
MPOTrpecCcuii, CyMMBbI MEPBBIX N
YJICHOB

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

75

®opMyJibl N-ro 4jaeHa
apu(pMeTHYECKON U TeOMETPUIECKOI
IIPOrpeccuii, CyMMBI IIEPBBIX N
YJICHOB

bubnunoreka LIOK
https://m.edsoo.ru/7f43ef2¢

76

DopMyIIbl N-I0 YjIeHa
apu(pMeTHYECKONH U TeOMETPUIECKOM
IIPOrPECCUi, CyMMBI IIEPBBIX N
YICHOB

but6mmoreka [JOK
https://m.edsoo.ru/7f43f0c6

77

@opMyIIBI N-TO YJIeHA
apu(pMEeTUIECKON 1 TeOMETPHUECKON
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

but6mmoreka [{OK
https://m.edsoo.ru/7f43f72e

78

@opMyIIbI N-I0 YJIeHa
apu(pMETHIECKON U TeOMETPUIECKOI
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

bubmnoreka IHOK
https://m.edsoo.ru/7f43f8a0

79

N300pakeHne 4ICHOB
apu(pMEeTUYECKON U TeOMETPHUECKON
MPOrpecCuil TOUKaMH Ha
KOOPAMHATHOMW IIOCKOCTH

80

N300paxkeHune 4jIeHOB
apu(pMEeTHIECKON 1 TeOMETPHUSCKON
MPOTrPECCUil TOUKaMH Ha
KOOPAWHATHOW IUIOCKOCTH

81

JIMHENHEBIN U 3KCIIOHEHITUAIbHBIN
poct




82

CrnoxHBIC IIPOUCHTHBI

bu6nunoreka LIOK
https://m.edsoo.ru/7f43fe0e

83

CI10KHBI€ TTPOLICHTHI

but6mmoreka [JOK
https://m.edsoo.ru/7f4401a6

84

KonTponbhas pabota no teme
"YUucnoBLIE MOCIEN0BATEILHOCTH "

bu6nunoreka LIOK
https://m.edsoo.ru/7f440418

85

[ToBTOpeHmE, 0600MIEHNE 1
cHCTEMATHU3allis 3HAHM. 3aINCh,
CpaBHEHHE, JICUCTBHUS C
IEHUCTBUTEILHBIMU YHUCIIAMH,
YHCIIOBas TpsMast

86

[ToBTOpeHmE, 0600MIEHNE 1
cucreMaru3anus 3HaHul. [IponeHTsl,
OTHOIIICHUSI, TPOMIOPIIUU

87

[ToBTOpeHue, 0600mEeHNe 1
CHCTEMATH3alHsl 3HAHUM.
Oxpyrienue, npuOIKEHUE, OIICHKA

88

[ToBTOpenue, 06001IeHNE 1
cucTeMaTu3anus 3HaHuM. Pemenue
TEKCTOBBIX 3a7a4 apu(PMEeTUIECKUM
CII0COOOM

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

89

[ToBTOpenue, 06061IeHNE 1
cucTeMaTu3anus 3HaHuM. Pemenue
TEKCTOBBIX 3a7a4 apu(PMeTUIeCKUM
crrocooom

bu6nunoreka LIOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpeHnue, 060061IeHNE 1
cucTeMaTu3anus 3HaHuM. Pemenue
TEKCTOBBIX 3a7a4 apu(PMEeTUIECKUM
crocooom

Bbubnunoreka LIOK
https://m.edsoo.ru/7f443fea




[ToBTOpenue, 06061IeHNE U
CHUCTEMAaTU3alUs 3HAHUM.

bubnunoreka LIOK

1 [IpeobpazoBanme anredOpandecKkux https://m.edsoo.ru/7f4441ca
BBIPKEHUH, TOMMYCTUMbBIC 3HAYCHUS
[ToBTOpenue, 06001mIEeHNE 1

90 CHCTEMAaTHU3alUs 3HAHUM. bubmmoreka 1IOK
[IpeobOpaszoBanue anredpandeckux https://m.edsoo.ru/7f444364
BBIPKEHUH, TOMMYCTUMbBIC 3HAYCHUS
[ToBTOpenue, 06061IeHNE U

93 CHUCTEMAaTH3alus 3HAHUM. but6mmoreka [IOK
[Ipeobpa3zoBanue anreOpandecKux https://m.edsoo.ru/7444612
BBIPAKEHUH, TOMyCTUMbIE 3HAUEHUS
[ToBTOpeHue, 06061IeHNE 1

94 cucTeMaTH3alusa 3HaHUH. but6mmoreka [JOK
[IpeoOpazoBanue anreOpandecKmx https://m.edsoo.ru/7f444a94
BBIPKEHUH, TOMYCTUMbIE 3HAYCHUS
[ToBTOpenue, 0600IIEeHNE U

95 cucreMarusanus 3HaHui. OyHKIMK: bu6mmoreka [HIOK
IIOCTPOEHNE, CBOMCTBA N3YYEHHBIX https://m.edsoo.ru/7f444c56
GbyHKIMn
[ToBTOpenue, 06001IeHNE 1

9% cucreMaru3anus 3HaHu. OyHKIMK: bubnnorexa [HOK
IIOCTPOEHUE, CBOMCTBA U3YyUYEHHBIX https://m.edsoo.ru/7f444144
byHKUINN
[ToBTOpeHme, 0600IICHNE 1

97 cucreMarusanus 3HaHu. OyHKIMK: bu6muoreka [HIOK
IIOCTPOEHNE, CBOMCTBA N3YUYEHHBIX https://m.edsoo.ru/7f44516a
GbyHKIMN

98 [ToBTOpeHue, 060061IeHNE 1 bubnmnoreka [JOK




cucremMaru3zanus 3HaHui. OyHKuuu:
MOCTPOEHHE, CBOMCTBA M3YUEHHBIX
GbyHKIHN

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

99

[ToBTOpenue, 06061IeHNE 1
cucTeMaTHu3aIus 3HaHUH.
I'paduueckoe penieHre ypaBHEHUH U
HUX CHCTEM

bubnunoreka LIOK
https://m.edsoo.ru/7f445516

100

[ToBTOpeHue, 06061IeHNE 1
CHCTeMAaTH3alUs 3HAHHI.
I'padmyeckoe penieHne ypaBHEHUH U
UX CUCTEM

101

Wrorosas koHTposbHas paboTta

102

O00011IeHIE U CUCTEMATH3ALS
3HAHUU

OBILIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102







INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJBLHOM ITPOT'PAMMBI

7 KITIACC
Kon .
IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOM
MOLo niposepse o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTara
1 Yucna v BBIYUCIEHUS
. BeImonH=sTs, codyerass  yCTHBIE u
: MUCbMEHHbBIE MIPUEMBI,
apupMeTHYeCcKre JeHCTBUS C pallMOHAJIbHBIMU YUCIIAMU
Haxonute 3HaueHMs YHCIIOBBIX
12 BBIPAKECHUH, MPUMEHSTH
pa3HO00Opa3HbIe CIIOCOOBI U IPUEMBI BBIYUCIICHHS 3HAUYCHUN
JPOOHBIX BBIPAKEHUH, COAEPIKAILUX OOBIKHOBEHHBIE U 1€CATUYHbBIE
JIpobu
[lepexonuTe OT oOnIHOW GOpPMBI 3alMUCH YHCEN K ApYyroi
13 (mpeoOpa3oBbIBaTh  JAECATHYHYIO  JIpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATUYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO
JIECATUYHYIO JPOOb)
1.4 CpaBHUBATh M YHOPSIOYUBATh PallMOHATIbHbIE YKCIIA
1.5 OKpyTJIATh Yncia
BBINONHATS NPUKKUIKY W OLIEHKY pe3yJibTaTa BBIYMCIICHU,
1.6 OLICHKY 3HA4CHHUU YHUCJIOBBIX BBIPKCHUHN. BBINONHATH
NEUCTBUSI  CO
CTENEHSIMM C HATYpaJIbHBIMH IOKa3aTeNsIMU
L7 [TpumeHsTH NpPU3HAKK  JICIUMOCTH,  Pa3JI0oKEHHE
: Ha MHOKUTETN
HaTypaJIbHbIX YHCET
Pemarbh mnpakTUKO-OPUEHTUPOBAHHbIE 3aJaud, CBS3aHHBIE C
OTHOILICHUEM BEJIMYMH, PONOPLHUOHATIBHOCTHIO BEJIMYMH,
1.8

IIPOLICHTAMM, WHTEPIPETUPOBATh pE3yJbTaThl peLIeHUs 3axad ¢
y4€TOM OTpaHMYEHUH, CBA3AHHBIX CO CBOMCTBAMHU PacCCMAaTPUBAEMBIX

00BEKTOB




2 Anrebpanyeckue BeIpaKCHUS
Hcnonb3oBarh anreOpandecKyro TEPMUHOIOTHIO
2.1 u CHUMBOJIUKY,

[MPUMCHSTDb e B mponecce 0OCBOCHUSA y‘-IC6HOl"O MaTcpuajia

Haxomnute 3HaueHust OYKBEHHBIX BBIPQKEHHH IMpU  3aJaHHBIX

22 3HAYEHMSIX [IEPEMEHHBIX
)3 BeimonHATe  mpeoOpa3oBaHMs IEJOTO  BBIPAKEHHWS B MHOTIOYJICH
. NPUBEJCHUEM MOJOOHBIX CIIaraéMbIX, pACKPbITHEM CKOOOK
BbINOTHATE YMHOXKEHNE OJTHOUIEHA HA MHOTOWIEH U MHOTOYJIEHA Ha
24 MHOTIOWIEH, NPUMEHATb (OPMYJbl KBaJpaTa CyMMbl M KBajpara
pa3HOCTH
OcCyLEecTBIIATh pa3I0KEHNE MHOITOWIEHOB HA MHOXKHUTEIH C TIOMOILBIO
2.5 BBIHECEHHUS 332 CKOOKU OOIIEr0 MHOXKUTEJIS, TPYNIUPOBKHU CIaracMbiX,
npUMeHeHUs (OpMyI COKPALIEHHOTO YMHOKEHHS
a6 [TpuMmeHATh peoOpa3oBaHNUs MHOTOWIECHOB JJI PEILIEHUS PA3IUYHBIX
' 3aJa4 U3 MaTeMaTUKH, CMEKHBIX [TPEIMETOB, U3 PealbHON IPAKTUKU
57 Hcnonp30BaTh CBOMCTBA CTENEHEH C HATYpaJIbHBIMU IIOKA3aTEIsIMHU
' JUIst IpeoOpa3oBaHus BHIPAKEHUH
3 YpaBHEHMsI U HEPABEHCTBA
Pewars JMHENHBIE ypaBHEHHsS C OJHOW IIEPEMEHHOM, NPUMEHSS
3.1 npaBuiia TMepexojaa 0T UCXOJHOTO YPaBHEHHS K PaBHOCHIBLHOMY €MYy.
ITpoBepsTh, SABIAETCA U YUCIIO KOPHEM YPaBHEHUS
15 [lpumensaTs rpaduyeckue MeTOAbl MNpPU  PELICHUM  JIMHEHHBIX
. YPaBHEHUH U UX CUCTEM
33 [TonOupath npuMepsl map Yucell, SBISIOMNXCS PEHIeHUEM JIMHEHHOTO
' YPaBHEHHUS C ABYMs IEPEMEHHBIMU
CTpouTh B KOOPAWHATHOM MJIOCKOCTU TpaduK JMHEHHOTO YpaBHEHHS C
34 JIBYMs TIEPEMEHHBIMU; MOJB3YSACh TpaduKOM, NMPUBOAUTH MPUMEPHI
pEILIeHUs] ypaBHEHUS
1s Pematb cucremsl 1ByX JIMHENHBIX YPABHEHUH C IByMs IEPEMEHHbBIMH,
. B TOM 4ucIIe Tpaduiecku
CocTaBnaTh U pelaTh JIMHEHHOE YPaBHEHHUE WM CUCTEMY JIMHEWHBIX
3.6 YpaBHEHHUI IO YCJIOBUIO 33]1a4M, HUHTEPIIPETUPOBATh B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4M MOJTY4YEHHbIN pe3ybTar
4 Koopaunate! u rpadpuxu. OyHKImn




4.1

N300paxaTh Ha KOOPAMHATHOM MPSMOM TOUYKH, COOTBETCTBYIOIIKE
3aJlaHHBIM KOOpPJAMHATaM, JIy4H, OTPE3KH, WHTEPBAJIbl, 3alKCHIBATh

YHCIIOBBIE TPOMEKYTKH Ha alreOpandeckoM si3bIKe

42

OtMeuaTh B KOOpHHHaTHOﬁ INIOCKOCTH TOYKH II0 3aJlaHHBbIM

KOOpAUHATaM

43

Ctpouts rpaduxu auHeRHbIX QyHKIMHA. CTpouth rpaduk GyHKIMU Y

= x|

44

OnuceiBaTh ¢ MOMOIIBIO (PYHKIMH HU3BECTHBIE 3aBUCHUMOCTH MEXKIY
BEIIMYUHAMU: CKOPOCTb, BpEeMs, pPACCTOSHHUE, ILICHY, KOIUYECTBO,

CTOMMOCTb, IPOU3BOAUTEIIBHOCTD, BpeMsi, 00bEM paboThI

4.5

HaxonuTh 3HaueHne (hyHKIMU 1O 3HAYCHUIO €€ apryMeHTa

4.6

[Tonnmats rpaduueckuid  Cmocod TpeNCTaBICHUS H  aHau3a
uHpopManny, W3BIEKaTh W HWHTEPIPETHPOBATh HH(POpMANMIO W3

rpaMKOB peaybHbIX MPOIECCOB U 3aBUCHMOCTEH

8 KUIACC

Kon
NpoBepPseMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTO 00111er0 00pa30oBaHus

1

Yyuciia U BEIYUCIIEHUS

1.1

Hcnons3oBath HavaJIbHbIE MIPEICTABIICHUS 0 MHOYKECTBE
JIEUCTBUTENBHBIX YHCEI JJI1 CPABHEHUS, OKPYIJICHUS W BBIUMCIICHUM,
n300pakaTh JEHCTBUTEIbHBIC YHCIA TOYKAMH Ha KOOPAMHATHOMN

IIPSIMOU

1.2

[IpumeHaTy mnOHATHE  apu(METUYECKOrOo  KBaJpaTHOTO  KOPHS,
HaXOIUTh KBaJpaTHble KOPHHU, WCIHOJb3ys IpH HEOOXOAUMOCTH
KaJIbKYJISITOP, BBIOJIHATH IPE00pa30BaHusl BBIPAXKEHNUH, COAECPIKALINX

KBaJIpaTHbIE KOPHU, UCTIOJIb3Ys CBOWCTBA KOpHEH

1.3

Hcrnonp3oBaTh 3amucyd  OOJNBIIMX MW MAaJBIX YHCET C IIOMOIIBIO

JECATUYHBIX Ipo0ei u cTteneHel yucia 10

Anrebpanyeckue BbIpaKEHUs




2.1

HpI/IMCHSITI) IHNOHATHEC CTCIICHU C LCJIBIM ITOKAa3aTCJIEM, BBIIIOJIHATH
Hp606p330BaHI/I$I BBIpa)KeHPIfI, coAcprKamux CTCIICHU C LCJIbIM

I10Ka3aTcjIceM

22

BbINONHATE ~ TOXKAECTBEHHbIE  IIPEOOpa3sOBaHUS  PALMOHAJIBHBIX

BBIPQKCHU Ha OCHOBE NpaBWJ JCHCTBUH HAJ MHOTOYJICHAMH U

anreOpandecKuMH IpoOsIMH

23

PacknanpiBaTte KBagpaTHbIA TPEXUIEH HA MHOKUTEIIN

24

[TpumeHsTh TIpeoOpa3oBaHMs BBIPAKEHUH Ui pEIICHHUs Pa3THYHBIX

3aa4 U3 MaTEMaTuK, CMCKHBIX IIPEAMCTOB, U3 peanLHoﬁ IIPAaKTUKHN

VYpaBHEHHs 1 HEPABEHCTBA

3.1

Pemarp JsMHEHHBIE, KBaJpaTHbIE YpPAaBHEHUS U PaLUOHAIBHBIC
YPaBHEHUs, CBOASILMECS K HUM, CUCTEMBI JIBYX YPaBHEHHUU C JABYMs

NEPEMCHHBIMU

32

IIpoBoauTs mpOCTEHINNE WCCIECNOBAaHUS YPAaBHEHUM U  CHUCTEM
yYpaBHEHUH, B TOM 4YHCJIE€ C HPUMEHEHUEM TIpaUuecKux
npejcTaBieHnuil (yCTaHaBIMBATh, UMEET JIM YpPaBHEHHE WM CHCTEMa

YPaBHEHUI PELLIEHUs], €CIIU UMEET, TO CKOJIBKO, U IIPOYEe)

33

[lepexomuTh OT CJOBECHOH  (OpPMYIHpPOBKM 3amadyu K  e€
anreOpanveckoil MOJENU C MOMOIIBI0 COCTaBJICHHS YPaBHEHUS WIIH
CHCTEMBl ypPaBHEHHUH, HHTEPIPETUPOBATH B  COOTBETCTBUH C

KOHTEKCTOM 33J1a4¥ MOJYyYECHHBIN pe3yJIbTar

3.4

[IpumeHsATh CBOMCTBA YMCIIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKH,
peliaTh JIMHEHHBIE HEPABEHCTBA C OJJHOW MEPEMEHHON U UX CUCTEMBI,
JaBaTh  Tpa@UUYECKyr0  WUIIOCTPAIIMI0  MHOXKECTBA  PEIICHHIA

HCPAaBCHCTBA, CUCTCMELI HCPABCHCTB

OyHKUINU

4.1

[Tonumath M MCNONB30BaTh (DYHKIMOHAIbHBIE IOHATUS M S3BIK
(TepMHHBI, CHUMBOJHMYECKHE O0003HAUEHUs), OINpPENeIiATh 3HAYCHUE
GYHKIMM 1O 3HAYEHHWIO apryMEHTa, OINpEAEeNsTh CBOMCTBA (PYHKUIUU

1o e€ rpaduxy




4.2

Crpouts rpaduKky 1eMEHTapHbIX PYHKINN BUAA:

y=k/x

k/x

, ¥ =X%, y= X% y = |X|, ONUCHIBaTh CBOICTBA YHCIOBOH (PpyHKIMH 1O €€

rpaduky




9 KUIACC

Kon
NpoBepPsEeMOro
pe3yJibTarTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa30BaTe/ILHOI NPOrPaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus

1

Yyucia U BBIYUCIIEHUS

1.1

CpaBHI/IBaTB U yHopssaAOo4uBaTb pPALlMOHAIBHBIC U HPPALUMOHAIIBHBIC

quciia

1.2

BrimonuaThs apudmMerndeckue 1eHCTBUS C pallMOHATBHBIMU YUCIIaMH,
coderas yCTHBIE U MUCbMEHHBIE NPUEMBI, BBINIOJIHATH BBIYUCIICHUS C

HppanuoOHaJIbHBIMU YHUCIIaMU

1.3

HaxonuTe 3HaueHUs CTENEHEN C LEJNbIMU IOKAa3aTesIMU U KOPHEW,

BBIYUCIATH 3HAYCHHUA YHUCIIOBBIX BBIpa)KeHI/Iﬁ

1.4

OprrJ'IHTB HeﬁCTBHTeHBHBIe 4unciia, BBIIIOJHATH IIPUKUAKY pE3yJibTaTa

BBIYMCIICHU, OLIEHKY YMCJIOBBIX BBIPAXKCHHUN

YpaBHEHHUs U HEPABEHCTBA

2.1

Pemate  nuHeWHBIE W KBaJpaTHblE  YpPaBHEHHUS,  ypaBHEHHS,

CBOJISILLIMECS] K HUM, POCTENIINE TPOOHO-PALIMOHAIIbHBIE YPABHEHUS

22

Pemathb cuctembl IBYX JTMHEWHBIX YPAaBHEHUH C IByMS IEpEMEHHBIMU
U CUCTEMBI ABYX YPaBHEHMI, B KOTOPBIX OJTHO YPaBHEHHUE HE SIBIISETCS

JIMHENHBIM

23

Pemate TekCTOBBIC 3amauyM anreOpauvdecKuM CIOCOOOM C ITOMOIIBIO
COCTABJICHUSI YPAaBHEHUS WIM CHUCTEMBI JBYX YPaBHCHHU C JBYMs

NEPEMCHHBIMU

24

IIpoBoauTs mpOCTEHINNE WCCIECNOBAaHUS YPAaBHEHUM U  CHUCTEM
ypaBHEHHM, B TOM 4YHCI€ C TIPUMEHEHHEM TpaHuuecKux
IpeJCTaBlIeHU (HanpuMep, yCTaHaBJIUBATh, UMEET JIU ypaBHEHUE WU

CHUCTCMa ypaBHeHI/Iﬁ peucHus, €CJIn UMECT, TO CKOJ'IBKO)

2.5

Pemarp  nMHEWHbIE  HEPABEHCTBA,  KBAJpaTHbIE  HEPABEHCTBA,
M300paxkaTh pelICHNE HEPABCHCTB HA YHCIIOBOW MIPSIMOM, 3aITUCHIBATh

pEUICHUC C IMTOMOIbKO CUMBOJIOB

2.6

Pemiate cucTeMBl JIHHEHHBIX HCPAaBCHCTB, CHCTCMbI HCPABCHCTB,

BKJIFOYAOMMe  KBAaApaTHOC  HEPABCHCTBO, I/1306pa)KaTB peuicHuc




CUCTCMbI HCPABCHCTB Ha YHCI0BOM HpHMOﬁ, 3alMUCbIBaTh PCHICHUC C

IIOMOIIIBIXO CUMBOJIOB

2.7

Hcnonbs30BaTh HEpAaBEHCTBA MPU PELICHUM PA3JIMYHBIX 3a/1a4

OyHKINH

3.1

PacniozHaBath ~ (yHKIMHM ~ W3ydeHHBIX  BUAOB.  Iloka3wiBaTh
CXEMaTHYECKH PacIioIOKEeHUE Ha KOOPAMHATHON TUIOCKOCTH TpaduKoB
byukunit Buna: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT

3HaYeHUH K03()PUIMEHTOB, OMUCHIBATh CBOMCTBA (QYHKIIUN

32

[Toka3piBaTh  CXEMAaTHYECKH  pACHOJNIOKCHHE HAa  KOOPAWHATHOM
IUIOCKOCTH TpaukoB (QyHKIMH Buma y = VX, y = |X| ¥ ONHUCHIBAaTh

CBOMCTBA (PYHKITHIA

33

Ctpoutb u wu300paxkaTh CXeMAaTUUYECKU TpauKH KBaJAPaTUYHBIX

(GyHKLIUH, ONMCHIBaTh CBOICTBa KBAagPaTHUUHBIX (GYHKUMH 1O HX

rpadukam

3.4

Pacno3HaBaTh KBaapaTHuHyO0 (yHKLIHIO TIO QopMmyje, NPUBOAUTH
IpUMEpPBI KBaJIPATUYHBIX (YHKUUH W3 peaabHON KHU3HH, (PU3UKH,

reOMeTpUH

Apudmerrueckas U reoMeTpUyecKas Mporpeccun

4.1

PacrniozHaBaTh apuMeTHUECKYIO U TEOMETPUIECKYIO TPOTPECCHH TPH

Pa3HBIX CIOCcO0ax 3a/1aHus

4.2

BhITIONHATE BBIUMCIEHUSI C HMCMOJIB30BaHUEM (GOPMYJ 7-TO UJIEHA
apu(PMETUIECKON M TeOMETPUUECKOW MPOTPECCUH, CYMMBI TIEPBBIX N

YJICHOB

4.3

N300paxaTh WiEeHbI MOCIEA0BATEILHOCTY TOYKAMU Ha KOOPAWHATHON

IJIOCKOCTH

44

Pemiate 3aaa4u, CBA3AaHHBIC C YHMCIOBBIMH IIOCIICAOBATCIIbHOCTAMU, B
TOM 4YHUCIIC 3aJadu U3 peanLHoﬁ KU3HU (C HCIIOJIB30BAaHHUEM

KaJIbKYJISATOPA, HU(POBBIX TEXHOJIOTHIN)




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KUIIACC
Kon IIpoBepsieMbIii 3J1eMEHT COAEPKAHUS
1 Yucna 1 BBIYUCIICHUS
JpoOu OOBIKHOBEHHBIE M JIECATUYHBIC, TIEPEX0] OT OAHOH (popMbl 3amucu
1.1 npobeit k apyroil. [loHsTHe panMOHANIBHOTO YHWCIA, 3alllCh, CPABHEHHE,
YIOPSAOYMBAHUE PALIMOHATIBHBIX YHCET
12 Apudmernueckue ASUCTBUS C pallMOHATIBHBIMU YKciIaMu. Pemenue 3a1a4 u3
' peaNbHOM MPaKTUKU Ha 4acTH, Ha Ipodu
13 Crenenp ¢ HaTypaJbHBIM IIOKa3aTelieM: OIpeleeHne, NpeoOpa3oBaHUe
. BBIP)KEHUI Ha OCHOBE ONpPE/IEICHNUS, 3aUCh OOIBIINX YHUCET
14 [TpoueHTsl, 3aIUCh MPOLIEHTOB B BHUJE APOOU U POOH B BHUJE HPOIEHTOB.
' Tpu OCHOBHBIE 3a/1a4y HA IPOLIEHTHI, PEILICHUE 3a1a4 U3 PEATbHON ITPAKTUKH
s [IpumeHeHne NOpPU3HAKOB  JEITUMOCTH, Ppa3jIOXKEHHE Ha  MHOMKUTEIU
' HaTypaJIbHbIX YHCEI
L6 PeanbHble  3aBuUCMMOCTH, B TOM  4Yuclie TpsMas W oOparHas
' IIPOIIOPLIAOHATIBHOCTH
2 Anrebpanyeckue BbIpaXKEHUS
21 [IepeMeHHbIE, YNCIOBOE 3HAYEHUE BBIPAKEHUS C IEpeMEHHOM. JlomycTUMbIe
' 3HA4YCHMsI IEPEMEHHBIX
55 [IpencraBneHne 3aBUCMMOCTH MEXKIy BEIHMYMHAMH B BUAE (OPMYIIBL
. Beruucnenus no popmynam
53 [IpeoOpa3zoBaHne  OYKBEHHBIX  BBID@KEHHWM,  TOXIECTBEHHO  pPaBHBIE
' BBIPA)KEHUS
24 CBolicTBa CTENEHU C HATYpaJbHBIM [10Ka3aTeIEM
55 Opnowiensl 1 MHOrowieHsl. CteneHb MHorowieHa. Cll0)KeHHE, BBIYUTAHHUE,
. YMHOK€HIE MHOTOYJICHOB
6 @opMyJIbl COKpPAIIEHHOTO YMHOXKEHUS: KBaJApaT CyMMbI U KBaJpaT pa3HOCTH.
' ®opmysa pa3HOCTH KBaJApaToB. Pa3noxkeHre MHOIOWIEHOB HA MHOKUTEN
3 YpaBHeHus




VYpaBHEHUE, KOpEHb ypaBHEHHUs, NpaBuia MpeoOpa3oBaHHs YpaBHEHUS,

> PaBHOCHUIIBHOCTb YPaBHEHUI
12 JIuHeiiHOE ypaBHEHHE C OJHOW NEPEMEHHOW, YHCIO KOPHEW JMHENHOrO
' YpaBHEHUS, pEUICHUE JIMHEUHBIX YpaBHEHUI
13 CocraBieHue ypaBHEHUH MO YCIOBHUIO 3a/1aud. PelieHne TeKCTOBBIX 3a7a4 C
. [IOMOILBIO YPaBHEHUN
3.4 JIuHeitHOe ypaBHEHHUE C IBYMs IEPEMEHHBIMH U €r0 rpaduk
CucreMa JIByX JMHEWHBIX YpaBHEHHU C JABYyMs MEpEeMEHHbIMU. PemieHue
3.5 CHCTEM YpaBHEHHUH CIOCOOOM MOACTaHOBKH. [IpuMephl pemeHus: TEKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YpPaBHEHUI
4 Koopaunats! u rpaduxu. OyHxmu
4.1 Koopaunara Touku Ha psAMOi
42 Yucnossle poMeXyTKH. PaccTosiHre Mexny JByMsl TOUKaMH KOOPAMHATHON
. IPSIMON
13 [IpssmoyrosbHast cuctemMa kKoopauHatT, ocu Ox u Oy. AGcuucca U opauHaTa
. TOYKHM Ha KOOPJAMHATHOM IIOCKOCTH
44 [Tpumepsl rpadukoB, 3agaHHBIX (opMylnaMu. UTeHue rpadUKoOB pealbHBIX
' 3aBUCUMOCTEN
4.5 [Tonstne pynkuuu. I'padux Gpynkuuu. CoiicTBa QyHKINI
4.6 JIuneiinas pynkuus, e€ rpaguk. I'padux pyHkmm y = [x|
47 I'papuueckoe perieHue JMHEHHBIX YpPaBHEHMH M CHUCTEM JIMHEHHBIX
' ypaBHEHUU
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COlEPKAHUS
1 Hucna v BEIYUCIICHHS
. KBanpatueiii kopeHp u3 uucna. [loHsTne 00 HppalMOHAIBHOM YHCIIE.
' JlecsiTuuHble TPUOIMKEHUST HPPATMOHATIBHBIX YUCET
CpoiicTBa apupMeTHUECKHX KBaJpaTHBIX KOpHEH M WX NPHUMEHEHHUE K
1.2 peoOpa30BaHUIO YHCIOBBIX BBIPAKCHUN U BBIYUCIICHUSM. JleHiCTBUTEIHHBIC
qucia
1.3 Crenensb ¢ 1eJIbIM MOKa3aTesieM U €€ cBoiicTBa. CTaHgapTHAs 3aMUCh YKCIIa




2 AnreOpandecKkre BRIPOKESHUS
2.1 KBanpatnblit TpéxusieH, pa3inoxkeHne KBaApaTHOro TpEXWIeHa Ha MHOXKUTENN
2.2 Anrebpandeckast Apodb. OCHOBHOE CBOMCTBO ayireOpandeckoi qpoou
2.3 CnosxeHue, BBIYUTAHNE, YMHOKCHHE, JCIICHUC allrTeOpandecKux Apooei
24 ParyonasibHbIe BRIpQXXEHUS U UX IIPeoOpazoBaHue
3 VYpaBHEHHs 1 HEPABEHCTBA
31 KBagpatHoe ypaBHeHue, ¢opMmyla KOpHEH KBaJpaTHOrO YpaBHEHHS.
' Teopema Buera
32 Pemenue ypaBHeHM, CBOAAMIMXCSA K JMHENHBIM U KBAJIpaTHBIM
33 [Ipocreiimue qpoOHO-palliOHATbHBIE YPaBHEHHUS
I'padmueckas uHTEpIpeTallUsl ypaBHEHUH C IByMS IEPEMEHHBIMU U CUCTEM
34 JMHEVHBIX YpaBHEHUI C ABYMs IepeMeHHbIMU. [Ipumepsl pemenus cucreM
HEJIMHEWHBIX YpPaBHEHUH C IBYyMs IEPEMEHHBIMU
3.5 Pemenne TekcTOBBIX 3aau anredpandeckum crocooomM
3.6 UwuciioBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM NIEPEMEHHOM
3.8 PaBHOCHIIBHOCTH HEPaBEHCTB
39 JInHeliHbIC HEPABEHCTBA ¢ OJHOU NIEPEMEHHOMN
3.10 Cucrembl TMHEVHBIX HEPABEHCTB C OAHON IIEPEMEHHOM
4 OyHKIMH
Al [Monsitue ¢ynkimun. OOmacTe oOmpeneneHuss W MHOXKECTBO —3HAUYCHHN
' ¢byukmun. CriocoOsl 3a1aHus QyHKINN
4.2 I'padux dynkmum. UteHue cBoMCTB GyHKIMH 10 €€ rpaduKy
43 [Tpumeps! rpadukoB GYHKINH, OTPAKAIOUINX PEATbHBIE MTPOIIECCHI
il @OyHKIMY, OIUCHIBAIOUIME TNPAMYI0 M OOpaTHYI NPONOPLHOHAILHBIE
‘ 3aBHCHUMOCTH, UX rpaduku
4.5 OyHKIMYU y =x7, y = X7
4.6 OyuHkImn y = Vx, y = x|
4.7 I'padmyeckoe penieHne ypaBHEHUI U CUCTEM YpaBHEHUI

9 KUIACC




Kon

IIpoBepsieMbIi 31eMEHT COAEPKAHUS

1 Yucna v BEIYNCIIECHUS
. PannonanpHple uuciia, UppanUoHalbHBIE 4YMCIIA, KOHEYHbIE U OECKOHEUHbIE
' JECSITUYHBIE IPOOH
MHOecTBO 1eHCTBUTENBHBIX YHUCEI, JeHCTBUTENbHBIC YHCIa KaK OECKOHEYHbIE
12 JecATUYHbIe ApoOHu. B3anMHO 0JJHO3HAYHOE COOTBETCTBUE MEXK]y MHOXXECTBOM
JIEMCTBUTEIBHBIX YMCET U KOOPAUHATHON NpsAMON. CpaBHEHHUE IEHCTBUTENBHBIX
qHCel
1.3 Apudmernueckue 1eHCTBUA C AEHCTBUTEIbHBIMU YUCIAMHU
W3mepenusi, npubIKeHus, OLeHKH. Pa3Mepsl 0ObEKTOB OKpY’KalOIIEro MUpa,
14 JUINTEIBHOCTh TPOLIECCOB B OKpyxkaromeMm wmupe. [IpubnmxéHHoe 3HaueHue
BEJIMYMHBI, TOUHOCTh Npubmmkenus. Okpyrienue ducen. [lpukuaka u oneHka
pPEe3yJIbTATOB BBIYMCIICHUI
2 VYpaBHEeHUs 1 HEPABEHCTBA
2.1 VYpaBHeHUs ¢ OJTHOM MTEpEMEHHON
22 JInneiinoe ypaBHeHue. PelieHne ypaBHeHUH, CBOAAIIMXCA K JIMHEHHBIM
23 KBanparHoe ypaBHeHue. Penienue ypaBHEHHM, CBOASIIIMXCS K KBaAPAaTHBIM
4 bukBagparHoe ypaBHeHue. IlpuMepsl pelleHuss ypaBHEHUH TpeTbed U
' YETBEPTOM CTENEHEHN Pa3I0KEHUEM Ha MHOXKHUTENIN
2.5 Pemenue 1poOGHO-paloOHaIbHBIX YpaBHEHHUN
2.6 Cucremsl ypaBHEHUI
2.7 VYpaBHeHHe ¢ ABYMsI IEPEMEHHBIMU U €T0 rpaduk
2.8 Pemenune cucteM NByX JIMHEHWHBIX YPaBHEHUN € JBYMS IEPEMEHHBIMHU
29 Pewenne cucreM OByX ypaBHEHHMH, OJHO U3 KOTOPBIX JIMHEMHOE, a APyroe —
' BTOPOU CTECIICHU
2.10 ['padmyeckas MHTEpIPETALIUS CUCTEMBI YPAaBHEHUH C IByMSI IEpEMEHHBIMU
2.11 Pemienne TeKCTOBBIX 33729 aNreOpandecKuM CrocoOoM
2.12 YuciioBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pelienue TMHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHON
2.14 Pemienune cucrteM JIMHEHHBIX HEPABEHCTB C OJJHOM NIEPEMEHHOM
2.15 KBagparusie HepaBeHCTBA
516 I'paduueckass mMHTEpHpeTalUsi HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS

NNEPEMCHHBIMHU




3 OyHKUINU

a1 KBanparuunas ¢ysnkmusa, e€ rpaduk u cBoicTBa. [lapaGona, KOOpAWHATHI
' BEPLIMHBI 1apaldoJibl, 0OCb CUMMETPUU MapaboIIbl

32 I'paduxu Qynkuuit y=kx, y=kx+b 1 ux cBoiicra

33 I'paduxu Gynkuuit y=k/x, y = x° 1 UX CBOHCTBa

3.4 I'paduku pyHKIMH , 1 UX CBOHCTBA

4 YucioBbIe IOCIIE0BATEIIEHOCTH

Al Omnpenenenue U crocoObl 3aJJaHNs YUCIIOBBIX TOCIENOBAaTENbHOCTEH. 3ananue
' HOCJIEI0BATENILHOCTU PEKYPPEHTHON (hopMysoi U popMyIioil n-ro uieHa

42 Apudmernueckas mporpeccus. Dopmynel  n-ro  ujgeHa apUPMETHUECKON
' NPOTPECCUH, CyMMBI TIEPBBIX 71 YWICHOB

13 ['eomerpuueckas mporpeccus. @PopMylbl  #-r0  4Yi€HAa T'€OMETPUYECKOU
' IPOTrPECCUH, CyMMBI IIEPBBIX 71 UIECHOB

s N3o0paxenne wieHOB apu(METHYECKOW W TEOMETPHYECKOH IpOrpeccHii
' TOYKAMH Ha KOOPAMHATHOMW IUIOCKOCTH. JIMHENHBIN U SKCIIOHEHIUAJIBHBIN POCT

4.5 CrnosxHbI€ MPOLIEHTHI




HHPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YJIBTATAM OCBOEHHSI OCHOBHOI OBPA30OBATEJIBHON
ITPOTPAMMBI OCHOBHOT'O OBIIET'O OBPA3OBAHMUA

Kon
NpOBEPSIEMOr0
TpeGoBaHUsI

IIpoBepsiemble TPeOGOBaHMSA K NMPEAMETHBIM pe3yJbTaTaM
0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'O
o0mero oopazopanus Ha ocHoBe PI'OC

YMeHne omnepupoBaTh IMOHSATHSMH: MHOXECTBO, IOJMHOXECTBO,
ONepalvy HaJl MHOXECTBAMH, YMEHHE OIEepUPOBATh TOHATUIMH:
rpad, cBs3HBIM Tpad, AepeBO, LUKI, NPUMEHATh WX MPU PELICHUH
3a]a4; YMEHHE HCIIOIh30BaTh IrpadyudecKkoe MpeICTaBICHUE MHOXKECTB
JUUISl OTIMCAHMSI PEATTbHBIX MPOIIECCOB M SIBJICHUH, TIPH PEIICHUU 3a]a4

U3 APYTUX y4eOHBIX MPEIMETOB

YMeHne onepupoBarh MOHATUSMHU: OIPENEIICHNE, aKCHOMa, TEOopeMa,
JIOKa3aTeJIbCTBO; YMEHHE paclO3HAaBaTb WCTHUHHBIE W JIOXKHBIE
BBICKA3bIBaHUS, NPUBOAMTH IPUMEPHI U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBAHUS U OTPULAHUSA BBICKa3bIBAHUH

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPaJIbHOE YUCIIO, IPOCTOE U
COCTaBHOE 4YHCIIO, JEIUMOCTh HaTypalbHBIX YHCEN, MPU3HAKU
JETUMOCTH, LIEJI0€ YHUCIIO, MOJIYJb 4YHCIa, OOBIKHOBEHHAs IpoOb U
JecsiTUYHasl poOb, CTAaHJAPTHBIM BUJ 4YKCia, PAMOHAIBHOE YHUCIIO,
UppalMOHaJIbHOE 4YHCIIO, apudMETHUYECKHid KBaJpaTHBIH KOPEHb;
YMEHHME  BBIIIOJIHATH  JEHCTBUSI C  UWCIAMM, CpaBHUBaTb |
YHOpAIOYMBATh 4YHCIA, NPEACTABIATh YKCIA HAa KOOPJIAWHATHOMN
IPSIMOM, OKPYIJIATH 4YMCJIA; YMEHHE JellaTh NPUKUIKY U OLEHKY

pe3yJibTaTa BEIYMCIICHUM

YMeHHne onepupoBaTh MOHSATUAMU: CTEHEHb C IEJIBIM IOKa3aTeseM,
apuMeTndecKuil KBaJpaTHBIH KOpPEHb, MHOTOWICH, alreOpandeckas
IpoOb, TOXKIECTBO, 3HAKOMCTBO C KOPHEM HATypallbHOW CTEICHH
OoNbIlle ENWHUIBI, YMEHHE BBHINIOTHATH pacuérel Mo (opmymnam,
peoOpa3oBaHus IEIBbIX, JAPOOHO-PAIMOHATBHBIX BBIPAKCHUH U
BBIPXKXEHUI C KOPHSMH, PA3I0KEHHE MHOTOUYJICHA HAa MHOXHUTENHU, B
TOM 4YHCIIE C WCHOJb30BaHWEM (OPMYN pPa3HOCTH KBaJpaTOB H

KBaJpaTa CyMMBI U Pa3HOCTH

YMeHue onepupoBaTh MOHITUSAMU: YUCIOBOE PABEHCTBO, YPaBHEHHE C




OJTHOW TEepEeMEHHOH, 4YHMCIOBOE HEpaBEHCTBO, HEPAaBEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JUHEWHbIE M KBaJApaTHbIE YpaBHEHMS,
JpOOHO-pallMOHAbHBIE YPABHEHUS C OAHOM NEpPEeMEHHOH, CHCTEMBI
JByX JINHEHHBIX YPABHEHWM, JINHEHHBbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJlpaTHble U JPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C  OJHOU
NEPEMEHHOM, B TOM YMCIIE MPU PELICHUH 33/1a4 U3 APYTHX MPEIMETOB
U TPaKTUYECKUX 3a7ady; YMEHHE HCII0JIb30BaTh KOOPAWHATHYIO
OpSAMYI0 M KOOPAMHATHYIO IUIOCKOCTb JUIsl M300pa)KeHUs pPELICHUit

YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIMS, rpaduk QyHKIMH, HYIU
byHKUMY, IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEXYTKH
BO3pacTaHWs, yOBIBaHUWS, HauWOOJbIIEe W HAMMEHBIIEE 3HAYCHUS
byHKLINY; yMEHue OIepUPOBAThH HOHATHAMMU: npsMas
NPONOPLUHUOHATIBHOCTD, JUHEHHAsT (PYHKIUS, KBaapaTu4Has (yHKIHSA,
oOpaTHass TPOIMOPIIMOHAILHOCTh, TMapaboiia, TUrepOosa; yMeHHUE
cTpouTh rpaduku GyHKIUH, UCTIONB30BaTh IpapuKu I onpeaeIeHus
CBOICTB IIPOLIECCOB M 3aBUCUMOCTEH, JUIsl pEeLIeHUs 3ajad U3 APYTUx
y4eOHbIX TMpeIMETOB M peaJbHOM JKU3HM, YMEHHE BbIPAXKaTh

(bOpMynaMI/I 3aBUCUMOCTH MCKIY BCIMYNHAMHA

YMenue OIIEpUPOBATh MIOHATUSMU: IIOCJIEI0BATEILHOCT,
apudmernyeckas U TeoMeTpuYecKass  IMPOrPEecCUu;  yMEHHe
UCIIOJIb30BaTh CBOICTBA IOCIEAOBATEIBLHOCTEH, (OPMYNBI CyMMBbI U
o0IIero 4jaeHa MpH PEeLICHUH 3ajad, B TOM 4HUCIe 3aJad U3 JApyTrux

Y4eOHBIX TIPEIMETOB U PEATLHOM JKU3HH

YMeHue pemars 3aJaud pasHbIX TUIOB (B TOM 4YMCJE HAa IPOLEHTHI,
JOJIM W YacTH, JABWXKEHHE, paboTy, LIeHy TOBapOB M CTOUMOCTb
MOKYIOK U yCIIYT, HAJIOTH, 3a/1a41 U3 00JIaCTH YIPABJICHUS JIUYHBIMH U
ceMeiiHbIMU  (UHAHCAMM); YMEHHME  COCTaBIIATh  BBIPAXKEHMUS,
YPaBHEHHs, HEPAaBEHCTBA M CHUCTEMBI 110 YCIOBUIO 33JauH,
UCCJIEIOBAaTh MOJYYEHHOE PELIeHHE U OLIEHUBATh IMPaBI0NOA00HOCTD

IMMOJIYYCHHBIX PE3YJIbTATOB

YMeHne onepupoBaTh MOHATHAMU: (Urypa, TOUKA, OTPE3OK, IpsMasd,
Ty, JIOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PAaBHOOEPEHHBII
U PaBHOCTOPOHHUN TPEYTrOJbHUKH, IPSAMOYTOJIBHBIA TPEYTOJIbHUK,

MEHaHa, 6I/ICCCKTpI/ICEl H BbBICOTA TPCYI'OJIbHUKA, ‘leTLIpéXYFOJILHI/IK,




napajuiesiorpaMM, pomO, TPSAMOYTOJIBHUK, KBajpar, Tpareuus,
OKPY’>KHOCTb, KPYT, KacaTelibHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
dburypamu; ymMeHue pemaTh 3a7aud, B TOM YHUCJIE U3 MOBCEIHEBHOM
JKU3HHM, HA HAXOXKIEHHE T'€OMETPUYECKUX BEIUYHMH C MPUMEHEHUEM

M3YYEHHBIX CBOMCTB QUryp u (akToB

10

YMeHue onepupoBaTh IMOHSATUSMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYrOJIbHUKOB; NapalIeIbHOCTh U TNEPHNEHAUKYISAPHOCTh TNPSMBIX,
Yroa MeXAy MNpsAMBIMH, IEPIECHIUKYISAP, HAKIOHHAs, IIPOEKIHS,
nonobue ¢puryp, noJo0HbIE TPEYTrOJbHUKH, CAMMETPUSI OTHOCUTEIBHO
TOYKM U INPAMOW; YMEHHUE DPACIIO3HABAaTh PABEHCTBO, CUMMETPHUIO U
nonobue Guryp, napayuieabHOCTh M NEPIEHANKYISIPHOCTh MPSMBIX B

OKpY KaroIleM MUupe

11

YMeHue omnepupoBaTh MOHATHSMM: JJUHA, PACCTOSHUE, YTOJ
(BemMuMHA yTia, CUHYC W KOCHHYC YIJIa TPEYrOJbHUKA), IJIOIIA[b;
YMEHHE OLIEHMBATh pa3Mephl MPEeIMETOB U OOBEKTOB B OKpPY’KaIOLIEM
MHUpE; YMEHHE NpPUMEHATh (OpMyJbl HEepuMeTpa U  IUIOIAAU
MHOT'OYTOJIbHUKOB, JJIMHBI OKPYKHOCTH M IUIOIIAJH Kpyra, o0Obema
IPSIMOYTOJIBHOTO TapajuleieNuneia; yYMEHHE NPUMEHSITh HPU3HAKU
paBeHCTBA TPEYTOJbHUKOB, TEOPEMY O CyMME YIJIOB TpPEYroOJbHMKA,
teopemy Iludaropa, TpUroHOMETpUYECKHE COOTHOLICHUS IS

BBIYMCIICHHUS JJIMH, PACCTOSIHUM, TIOMIAEH

12

YMenue wuzobpaxarb IUIOCKHE (QUIypbl W HUX KOMOMHaluW,
IPOCTPAHCTBEHHbIE (UTYphl OT PYKH, C MOMOILBIO YEepPTEKHBIX
UHCTPYMEHTOB U 3JIEKTPOHHBIX CpPEICTB IO TEKCTOBOMY WU

CUMBOJIBHOMY OIIMCAHHIO

13

VYMeHune  onepupoBaTh  MOHATHSAMH:  IPSAMOYTOJIBHAs — CHCTEMa
KOOpIMHAT; KOOPAWUHATBI TOYKH, BEKTOpP, CYMMa BEKTODPOB,
IIPOU3BEICHUE BEKTOPA HA YUCJIO, CKATIAPHOE IIPOU3BEIACHUE BEKTOPOB;
YMEHHE HCII0JIb30BaTh BEKTOPBbI U KOOPAMHATHI Ui IPEACTABICHUS
JAHHBIX W peIIeHus 3a7ad, B TOM YHUCIE U3 JPYyTUX Y4eOHBIX

IIPEAMETOB U PeaIbHOM KU3HU

14

YMeHue onepupoBaTh MOHATHUSMM: CTOJOMKOBBIE M  KpPYrOBbIE
qUarpaMMbl,  TaONIWIBL,  cpenHee — apudmMeTHUeckoe, MeIuaHa,
HauOoJIblllee M HAUMEHbILEe 3HAYCHMs, pa3Max 4YHUCIOBOro Halopa;

YMEHHE  M3BJIEKAaTh, HMHTEPIPETHPOBATH M  IPeoOpa3OBHIBATH




uHbOpMaIMIO, TPEACTAaBICHHYI0O B Ta0nMIlax W Ha Jauarpammax,
OTPaKAIOIIYI0 CBOWMCTBA U XapPAKTEPUCTUKU pPEATbHBIX IPOLECCOB U
ABJICHUN; yMEHHE pAaclo3HaBaTh W3MEHYUBBIE BEJIWYHHBI B

OKpY KaroIleM MUpe

15

YMeHue omnepupoBaTh MOHATHAMU: CIy4YalHBIA ONBIT (CIy4aiHbIH
AKCIEPUMEHT), DJJIEMEHTapHOE COObITHE (JIEMEHTApHBIM HCXO0J)
CIIy4alfHOTO OMbITa, CIy4aHOEe COOBbITHE, BEPOSTHOCTb COOBITHS;
YMEHHE HaXOAUTh BEPOATHOCTHU CIIy4aWHBIX COOBITUH B ONBITAX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMM COOBITUSIMM; YMEHHE pellaTh
3a7jayd METOJIOM OPTraHM30BaHHOTO Iepedopa M C HCIOJIb30BaHHEM
IpaBUja YMHOXXEHHS; YMEHHE OLEHUBATH BEPOSTHOCTH DPEAIBHBIX
COOBITUI M SIBJIEHUH, MOHMMATh POJIb MPAKTHUYECKH JOCTOBEPHBIX U
MaJOBEPOSATHBIX COOBITUH B OKpY)XKalOIIEM MHpPE U B IKHU3HU,
3HAaKOMCTBO C TIOHATHEM HE3aBUCUMBIX COOBITHIl; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHMCETI U €T0 POJIBIO B MACCOBBIX SABJICHHUAX

16

YMmeHue BBIOMpATh MOIXOMSIINN H3y4YEHHBIH METOJ JJsl pelieHHs
3a/la4, NPUBOJUTH IPUMEPBI MAaTEMAaTUYECKHX 3aKOHOMEpPHOCTEN B
MIPUPOJE U KU3HU, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB MAaT€MAaTHUKHU B
UCKYCCTBE, OIIMCHIBATh  OTJEJIbHBIE  BBIAAIOLIMECS  PE3YJIbTATHI,
[OJIyYCHHBIE B XOJA€ Pa3BUTHS MAaTEMaTUKU KaK HAayKH, IPUBOIUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB B OTCUECTBEHHOU

Y BCEMUPHOHN UCTOPUU




HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMBIX HA OI'D
11O MATEMATHUKE

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAHUSA

Yucia ¥ BEIYUCIIEHUS

1.1

HaTypaJ'ILHBIe H OCJIBIC YHCJIaA. HpI/I3HaKI/I JCIIMMOCTH HCJIBIX YHUCCII

OOBIKHOBEHHBIE M JECATHYHBIE  JpOoOM,  TPOLEHTHI,  OECKOHEUHBIE

12 NEepUOIUYECcKUe Ipodu

3 PamonanbHpie  ymcna.  ApudmeTHyeckue OmNepauud ¢ PaldOHATBLHBIMH
' qucIaMu

14 JlelicTBuTebHBIE YHCIA. ApUPMETHYECKUE ONEpPaAlMH C JICHCTBUTEIBHBIMU
' YHUCIIaMU

s [TpubnukE€HHBIE BBIYMCIEHHS, TpaBHJa OKPYIJIEHUs, TNPHUKUIKA W OLIEHKa
. pe3yJibTaTa BEIYUCIICHUI

2 AnrebpanyecKue BHIPAKEHUS

2.1 bykBeHHbIe BbIpakeHUs (BbIPaXKEHHSI C IEPEMEHHBIMU )

55 Crenenp ¢ nenplM mnokaszareneM. CTENeHb C palUOHAIbHBIM I10Ka3aTEJIEM.
. CBoiicTBa CTENIEHU

23 MHoro4ieHs!

24 Anrebpanueckas 1poOb

5 s Apudmernaeckuit KOpPEHb HATypaJIbHOU CTEIICHHU. [erictBus c
. apu(pMETUYECKIMH KOPHSIMHU HATypaJIbHOW CTETICHU

3 VYpaBHEHUS U HEPABEHCTBA

. Lensle u apoOHO-panmoHanbHble ypaBHEHUSA. CHUCTEMBI M COBOKYITHOCTH
' YPaBHEHUU

15 Llensie u IpoOHO-palMOHATIbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
' HEPABCHCTB

33 Pemenne TekcTOBBIX 33/1a4

4 YucioBble OCIEN0BATENBHOCTH

4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33AaHUS TIOCIIEI0BATEILHOCTEN

4.2 Apudmerndeckass u reoMerpmyeckas Tmporpeccuu. Dopmyna  CIOXKHBIX




IIPOLIEHTOB

5 OyHKIMH
Oynkuus, cnocoObl 3agaHus QyHkuuu. Ipadux Pynkuun. OOnactp
OIIpEIeJIEHUs] 1 MHOKECTBO 3HaueHUH ¢pyHkuuu. Hymu ¢pynkuuu. [IpomexyTku
S.1. 3HAKOMOCTOSHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (YHKUUMH. MakcuMyMmbl U
MUHUMYMBbl (yHKIMA. Hawmbosbliee u HauMeHbllee 3HaueHUE (YHKIMU Ha
MPOMEXKYTKE
6 KoopanHaTbl Ha IpsMOii U TIIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlexapToBBI KOOPAUHATHI HA IIJIOCKOCTU
7 I'eomerpust
7.1 I'eomeTpuyeckue Gurypsl 1 UX CBOWCTBA
7.2 TpeyroabHUK
7.3 MHOroyrojgbsHUKI
7.4 OKpY’>XKHOCTh U KpyT
7.5 N3mepenne reoMeTpudecKux BEJINYUH
7.6 Bekropsl Ha muiockocTH
8 BeposiTHOCTh U cTaTucTHKa
8.1 OnwucarenpHas CTaTUCTHKA
8.2 BepostaocTh
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIS1 YYHEHUKA

METOANUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbHI CETU

HNHTEPHET
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