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MNOSICHUTEJIBHAS 3AITUCKA

Anrebpa sBJISETCSI OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOIO 00IIero o0Opa3oBaHMs: OHA
o0ecreynBaeT 3ydeHue IPYTux AUCHHUILIINH, KAK €CTECTBEHHO-HAyYHOT0, TAK ¥ TyMaHUTapHOTO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAMMO JIsi MPOJOHKEHUS 00pa30BaHUs M B MOBCEAHEBHOM >KU3HU.
PazButne y oOydvaromuxcs Hay4yHBIX TPEACTABICHUH O TPOUCXOXKICHHH M CYIIHOCTH
anredpandeckux abcTpakiuil, crnocobe OTpakeHHs MaTeMaTUYeCKON HayKoWl SBJICHUM U
IPOIIECCOB B TNPHUPOAE U OOIIECTBE, POJIM MATEMaTHYECKOTO MOJEIMPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (HOPMUPOBAHHMIO HAYYHOT'O MHPOBO33PEHUS U KAuecTB
MBIIICHHSI, HEOOXOAUMBIX JJISl aJalTallid B COBpEMEHHOM mudpoBom obmecTtBe. M3yuenue
anredpbl 00ecreurnBaeT pa3BUTHE YMEHUS Ha0J10/1aTh, CPABHUBATh, HAXOJAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIUICHHUS, CIIOCOOHOCTH AapryMEHTHPOBAaHHO OOOCHOBHIBAaTH CBOH
NENCTBUS U BBIBOJBI, (GOpMYyIUpOBaTh yTBepkaeHUs. OcBOeHHE Kypca anredpbl o0ecreurnBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYJaloIIUXCA: OHH HCIOJB3YIOT JACAYKTUBHBIE H
WHAYKTUBHBIE PacCyXJIEHUS, 0000IIeHHEe M KOHKPETH3aIMio, abCTparupoBaHUE U AHAJIOTHIO.
OOyueHnue anrebpe mpeanoyiaracT 3HAYUTEIbHBIM OOBEM CaMOCTOSITEIBHON JESITEIBHOCTH
oOydaromuxcsi, TOSTOMY CaMOCTOSITEIbHOE  pEIIeHUE 3aJady  SBJSeTCs — peaju3anueit
JeSITeILHOCTHOTO MPUHIINTIA 00YIeHUSI.

B crpykTtype mnporpammbl yueOHOro Kypca «AnreOpa» aiii OCHOBHOTO OOILEro
00pa30BaHUsI OCHOBHOE MECTO 3aHHUMAIOT COJEP)KaTebHO-METOAMYECKUE JIMHUM: «Yucna u
BBIUHCIICHUS», «ANreOpandeckue BBIpXKEHUS», «YPaBHEHHUS U HEpaBEHCTBa», «DyHKIHNY.
Kaxnas u3 3TuX conmepkaTeabHO-METOANYECKHUX JIMHUI pa3BUBACTCS Ha MPOTSHKCHUU TPEX JIeT
M3YYEHHUS Kypca, B3aUMOJICHCTBYsI C IPYTUMU €ro JUHUSIMH. B Xo1e uzydenus yuyebHOro Kypca
00yJaromuMCs TPUXOANUTCS JIOTUIECKH PacCyKAaTh, UCIIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSA3M ¢ 3THM B mporpaMmy y4eOHOro Kypca «Anaredpay BKIIOUEHBI HEKOTOPhIE OCHOBBI
JIOTHKH, TPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3Jiellax MaTeMaTHYecKOro oOpa3oBaHUS H
CHOCOOCTBYIOIIME OBJIAJICHUIO OOYYaIOUIMMHCA OCHOB YHHUBEPCAJIBHOI'O MaTEeMaTH4YeCKOIro
a3bika. CopepxKaTenbHOM U CTPYKTYpHOM OCOOEHHOCTHIO yueOHOro Kypca «Airedpay sBiseTcs
€ro MHTETPUPOBAHHBINA XapakTep.

Copnepxanune nuHuM «Yucia W BBIUMCICHUS» CIYXXUT OCHOBOW [UIsl JajbHEHIIero
U3y4eHHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTUIO y OOYyYaroIMXCs JOIMYECKOrO MBIIIJICHHUS,
(GOpMHPOBAHUIO YMEHHSI TOJIB30BAThCS ANTOPUTMAMHM, a TAK)Ke MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJMMBIX JJIsi MOBCEJHEBHOM XM3HHU. Pa3BUTHE MOHATHSA O YMCIEe HA YPOBHE
OCHOBHOTO 00IIIero oOpa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMH M UPPANMOHAIHHBIMHI YHCIIAMH,
(dopMHpOBaHHEM MPEJCTABICHUNA O JEMCTBUTENLHOM YHCIE. 3aBEpIICHHE OCBOCHUS YMCIOBOM
JUHUW OTHECEHO K CpeHeMY o0IeMy 00pa30BaHUIo.

Conepxanne JByX aireOpauecKkux JHMHUH — «AnreOpanyecKkue BBIPAKECHUA» U
«YpaBHEHUSI M  HEpaBEHCTBa»  CHOCOOCTBYeT  (QOpMHUpPOBaHUIO y  OOydaroIIUXCs
MaTeMaTHYeCKOro ammnapaTa, HEoOXOIUMOIro JJs peIleHUs 3ajJad MaTeMaTHKH, CMEXHBIX
NPEMETOB U MPAKTHKO-OPUEHTUPOBAHHBIX 337ad. Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
yuyeOHbIM  MaTepuajg TIpyNIUpyeTcs BOKPYr  palMOHAIbHBIX  BbIpakeHUH.  Aunrebpa
JIEMOHCTPHPYET 3HAYEHUE MAaTEeMAaTUKH KaK sI3bIKa JUTSl TOCTPOSHHSI MaTEMAaTHIECKUX MOJIETICH,
OTKCAHMs MPOLECCOB U SIBIICHUH peanbHOro Mupa. B 3amaun oOydeHus anredpe BXOIAT TakxkKe
JanpHEHIIee pa3BUTHE aJTOPUTMHUYECKOTO MBIIIICHHS, HEOOXOIMMOT0, B YacTHOCTH, IS
OCBOCHMsS Kypca HWH(GOpPMATUKH, M OBJIQJCHUE HABBIKAMU JIEAYKTUBHBIX PaCCYKICHHM.
[IpeoOpa3zoBanre CUMBOJIBHBIX (POPM CIIOCOOCTBYET PAa3BUTHUIO BOOOPaKEHUs, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Copepxanne  (QyHKIMOHAIbHO-TpadUYECKOW JIMHMM  HAlEJIeHO Ha  IOJIy4eHHe
00yJarmuMHUCs 3HaHUN 0 QYHKIMIX KaK BaKHEHIIeH MaTeMaTUYECKON MOAETH NIl OMUCAHUS
U HCCIIEeIOBaHUSl pa3HOOOpa3HBIX IMPOLIECCOB U SIBJIEHWM B mpupoje u obmectBe. M3yuenue
MaTepHuaja CIIOCOOCTBYET PpAa3BUTHIO y OOYYaIOLIMXCS YMEHHUS HCIIONB30BaTh pa3IHyuHbIC
BBIPA3UTEIbHBIE CPENICTBA SI3bIKA MaTEMaTHUKU — CIIOBECHBbIE, CUMBOJMYECKHUE, Tpaduueckue,



BHOCHUT BKJIaJ] B )OPMHUPOBAHUE MPEICTABICHUNA O PO MAaTEeMaTHKU B Pa3BUTUU LIUBUIM3ALUU
U KYJBTYPBI.

Cornacno ywyeOHOoMy IutaHy B 7-9 Kkiaccax wu3ydaercs Y4eOHBIH Kypc «AunreOpay,
KOTOPBI BKIIIOYAET CIEAYIOUIHME OCHOBHBIE pasflienbl coiepxaHus: «Huciaa U BBIUMCICHUS,
«AnredpanydecKue BHIPAKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKIIUN.

Ha mn3yuenue yuebHoro kypca «Anredpa» orpoautcs 306 gyacos: B 7 kinacce — 102 gaca (3

yaca B Heneno), B 8 kinacce — 102 gaca (3 4gaca B Hegeno), B 9 kimacce — 102 gaca (3 gaca B
HEJIEIIO).



COJAEP/KAHUE OBYYEHUA
7 KVIIACC

Yuciia ¥ BBIYMCICHHSA

JpoOu OOBIKHOBEHHbIE U JECATUYHBbIE, NEPEeXOoa OT OAHOM (opmbl 3amucu Jpodelt K
apyroi. IloHATHE palMOHAIBHOIO YMCIIA, 3aIIMCh, CPABHEHHE, YIIOPAJOUYNBAHUE PALlMOHAIBHBIX
yucen. ApudmMernueckue IEHCTBUS ¢ PaLlMOHAIbHBIMU YKcIaMU. Pemienue 3anad u3 peaabHOR
NPaKTUKU Ha 4acTH, Ha APOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelleM: OIpeJesieHHe, IpeoOpa3oBaHue BBIPAKEHUH Ha
OCHOBE OIpE/IEICHHUS, 3aUCh OOIBIINX Yncen. [IponenHTsl, 3anich MPOIEHTOB B BUJE IpoOH U
JpoOu B BHJIE NPOLIEHTOB. TpU OCHOBHBIE 33Jaul Ha IPOLIEHTHI, PELICHNUE 3aJad U3 pealbHOU
IPAKTUKU.

ITpuMeHeHne TPU3HAKOB AE€IMMOCTH, Pa3JI0KEHNE HA MHOXKUTEIN HATYPAJIBbHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 0OpaTHasi IPONOPLHMOHATBHOCTH.

Anredpanyeckne BbIPaKeHUs

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C NEPEMEHHOMU. JlOmyCTUMBIE 3HA4YEHUS
nepeMeHHbIX. IIpencraBieHne 3aBUCHUMOCTHM MEXIY BeIMYMHAMM B BHUAE (HOPMYJIBL.
Beraucnenus mo gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, TOKACCTBEHHO paBHBIC
BBIpa)KEHUS, MpaBUIa NIPeoOpa30oBaHus CyMM M NPOU3BEIEHHH, MpaBuia PACKPBITUS CKOOOK U
IIPUBE/ICHUS IOJOOHBIX CIIaracMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTelIEM.

OpHowieHbl 1 MHOrouwieHsl. CreneHb MHorouiaeHa. CioXeHHe, BBIYUTaHUE, YMHOKEHHE
MHOro4eHOB. DOopMynbl COKpAIIEHHOTO YMHOYKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOKHUTEIIH.

YpaBHeHHUs] M HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHHS, IIpaBuiia MpeoOpa3oBaHMsl ypaBHEHUS, PaBHOCUIBLHOCTD
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO ypaBHEHUS,
pellleHne JIMHEHHBIX ypaBHeHHI. CocTaBl€HHME YpaBHEHHUH IO YCIOBHUIO 3ajJadd. PemieHue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

JluneliHOe ypaBHEHHE C JBYMsS NEpeMEHHbIMH U ero rpadpuk. Cuctema JIBYX JTMHEHHBIX
ypaBHEHUW C JABYMsI TIepeMEHHBIMHU. PelieHue cucrem ypaBHEHHH CIIOCOOOM TMOICTaHOBKH.
ITprMmeps! pelieHns: TEKCTOBBIX 3a7ad ¢ TIOMOIIBIO CUCTEM ypaBHEHUM.

DOyHKIUHA

Koopaunara Toukn Ha npsimol. UucioBble NMpOMEXYTKH. PaccrossHue Mexay IByMs
TOYKaMU KOOPJAMHATHON IIPSIMOM.

[TpsamoyronbHas cucrema koopauHat, ocu Oxu Oy. AGcmucca ¥ OpAMHATA TOYKH Ha
KOOpAMHATHOM IuiocKocTH. [lpumepsl rpadukoB, 3amaHHbIX (Qopmyinamu. UrteHue rpapukon
peanbHbIX 3aBucuMocTed. [lonstue ¢ynxkuun. I'paduk ¢ynkuuu. CpoiictBa  (QyHKIMIA.
Jluneitnas ¢ynkims, e€ rpapuk. ['padux Gynkuuu y = |X|. ['paduueckoe perieHre THHEHHBIX
YPAaBHEHUU U CUCTEM JIMHEMHBIX YPABHEHUIA.

8 KIIACC

Yuciia 1 BbIYUCICHUA

KBagpatueiii kopeHp u3 uucia. [loHstue 00 wuppanuoHadbHOM dYHcie. JlecaTuunbie
npUOJIMKEHUST UPPALMOHANBHBIX Yncesl. CBolcTBa apupMETUUECKUX KBAJIPATHBIX KOPHEH M MX
IPUMEHEHHE K IpPeoOpa30oBaHUIO YKCIOBBIX BBIPRKEHUH M BbIYMCIEHUSAM. [lelicTBUTENbHBIE
qucia.

CreneHb C 1eNbIM MoKa3aTesneM U €€ cBoiicTBa. CTaHIapTHAS 3aMKCh YUCIa.

AnrebpanuecKue BHIPAKCHUS

KBanpatHblil TpEXUIICH, Pa3I0KEHUE KBAAPATHOTO TPEXWICHA HA MHOKHUTEIH.



Anrebpanueckast 1poOb. OcHOBHOE CBOHCTBO anreOpandeckoit apobu. CioxkeHue,
BbIUWTAaHUE, YMHOXKEHHE, AelieHUue aiaredpandeckux apoOeil. ParuoHanbHble BBIPRKEHUS U UX
peoOpazoBaHueE.

VYpaBHEHUs U HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢opmyna KOpHEW KBaJIpaTHOro ypaBHeHHs. Teopema Buera.
Pemenue ypaBHEHUWIA, CBOOAIIMXCA K JIMHEWHBIM M KBajapaTHbIM. [Ipocrteitmme apoOHO-
paloHaIbHbIE YPaBHEHUS.

['padmyeckas mHTEpIpeTanns ypaBHEHUN C JABYMs MEPEMEHHBIMH M CHCTEM JIMHEWHBIX
YpPaBHEHUN C JIBYMs IepeMeHHbIMU. [IpuMepbl pemeHus CucTeM HENMHEMHBIX YPaBHEHHU C
JIBYMsI [IEPEMEHHBIMU.

Pemienune TeKCTOBBIX 3a/1a4 aNreOpandecKuM CriocoOoM.

UucnoBble HepaBeHCTBA W HX CBoOMcTBA. HepaBeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCUIbHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OAHOM mnepeMeHHOW. Cucrtemsl
JMHENUHBIX HEPABEHCTB C OJHOU MEPEMEHHOM.

DyHKIMHU

[Tonstue Gynkuunu. O6MaCTh OMpEeNeHUs U MHOXKECTBO 3HaueHui (yHkiuu. CrnocoObl
3amanus QyHKIUH.

I'paduk dynkuuu. Ytenue cBoiictB Pynkumu no e€ rpaduky. [Ipumeps rpaduxon
(GyHKIMH, OTpa)arolUX peajabHble MIPOLECCHI.

OYHKIINY, OMUCHIBAIOIINE MPSAMYI0 U OOpPaTHYIO MPOMOPIMOHATIbHBIE 3aBHCHUMOCTH, HX
rpaduxu. Oynxupn y = X2,y = X3, y = VX, y=|x|. ['paduueckoe pemeHue ypaBHeHHI i CHCTEM
YpPaBHEHUU.

9 KUIACC

Yucsia v BLIYUCICHUSA

PannonanbHble yncna, uppaloHaIbHbIE YUCIIa, KOHEUHbIE U OECKOHEUHbIE JECATUYHBIE
npodu. MHOXECTBO JEHCTBUTENBHBIX 4YHCEN, ACHCTBUTEIbHBIE 4YHCIAa KaK OECKOHEYHbIE
JecSTHUHble  JOpoOu. B3auMHO  OJHO3HAUYHOE  COOTBETCTBHE  MEXIY  MHOXXECTBOM
JIEUCTBUTEIIbHBIX YUCET U KOOPAUHATHOM ITPSMOM.

CpaBHeHuE JEHCTBUTENBHBIX YHUCEN, apu(pMETHUYEeCKHe NEUCTBUSA C JAEUCTBUTEIbHBIMU
qHCIIaMHU.

Pa3mepbl O0OBEKTOB OKpYXAlOLIEro MHpa, JJIUTENBHOCTh IPOIECCOB B OKPYXKAIOIIEM
MUDE.

[TpuOmmk€HHOE 3HAUEHUE BEJIWYMHBI, TOYHOCTh NpuOIMKeHus. OKpyrjieHHe 4YHcell.
[Tpukuaka v OLEeHKa pe3yIbTaTOB BEIYNCICHHM.

YpaBHeHus1 M HEpaBEHCTBA

JIuneitHoe ypaBHeHuUe. Pemenue ypaBHEHUH, CBOISAILNUXCS K IUHEWHBIM.

KBanparnoe ypaBHeHue. PemieHue ypaBHEHHH, CBOASIIMXCS K  KBaJpaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl penieHuss ypaBHEHUN TpeTbed M 4YETBEPTOM CTENEHEU
Pa3I0KEHUEM HAa MHOKHUTEIIH.

Pemenne  npoOHO-pallMOHANBHBIX ~ ypaBHEHMH.  PemieHne  TEKCTOBBIX — 3ajad
anreOpanvdecKuM METOIOM.

VYpaBHeHHe C ABYMS NEpeMEHHBIMH U ero rpaduk. PemeHue cucrem AByX JIMHEHHBIX
YpaBHEHUH € ABYMs INEepeMEHHBbIMU. PelieHue cucTeM [BYX YpaBHEHHH, OJAHO U3 KOTOPBIX
JUHEWHHoe, a Jpyroe — BTOpOH cteneHu. I'paduueckas MHTEpHpeTalns CUCTEMbl ypaBHEHUH ¢
JBYMsI IIEPEMEHHBIMHU.

Pemrenne TeKCTOBBIX 3a/1a4 are0panyeckiuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JNMHEMHBIX HEPAaBEHCTB C OJAHOM IEPEMEHHOW. PemieHue cucreM JIMHEMHBIX
HEpaBEHCTB C OJHOM mepeMmeHHOW. KBaaparHbie HepaBeHCTBa. ['paduyeckas WHTepHpeTarus
HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMs [IEPEMEHHBIMH.

DyHKIUU



KBanparuunas ¢ynkuus, e€ rpadpuk u cBoiictBa. [lapabona, KOOpIMHATHI BEPIIUHBI
napaboIIbl, 0Cb CAMMETPHUH apadoIIbl.

Ipaduxn dyskmumii: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X| , u ux cBoiicTsa.

YucioBble MOCIIEA0BATEILHOCTH H MPOTPeCCUH

[TonsiTHE YKMCIIOBON MOCIEN0BATENBHOCTH. 3aJlaHUE IOCIIE0BATEIbHOCTH PEKYPPEHTHON
dbopmyroi u GpopMyIoi N-To YIeHa.

Apudmernueckass W reomeTpuueckas — mporpeccud.  DPopmynbl  N-TO  4ieHa
apu(MeTHYECKON U reOMETPUYECKON POrpeccHil, CyMMBbI IEPBHIX NUIEHOB.

N3obpakenue uieHOB apu(PpMETHIECKON U TEOMETPHUECKON IPOTPEeCcCHil TOUKaMu Ha
KOOPJMHATHOM MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUAIBbHBIA POCT. CII0KHBIE IPOLICHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JInyHoCTHBIE Ppe3yabTaThl OCBOCHHUS MPOTpaMMbl ydeOHOro Kypca «Aunredpay
XapaKTepU3YHOTCA:

1) naTpuoTHYeCKOEe BOCIIUTAHME:

MPOSIBJICHUEM HHTEpeca K NPOLUIOMY UM HACTOALIEMY POCCHUMCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHUXKEHHSIM PpPOCCHUMCKMX MATEMaTUKOB W POCCUUCKOMN
MaTE€MaTUYeCKOW IIKOJIbl, K UCIIOJIb30BAHUIO 3TUX JOCTUKEHUU B IPYTUX HAyKax U MPHUKIIAIHBIX
chepax;

2) rpaKIaHCKoOe U IYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHWHA W peaM3alliid €ro Ipas.,
MpEJCTaBICHUEM O MaTeMaTHYeCKUX OCHOBaX (YHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, MPOIIEyp TPakIaHCKOTO Oo0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTBHIO K
OO0CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTHUUYECKUM HPUMEHEHUEM JOCTHKEHUN
HayKH, OCO3HAHUEM BaXXHOCTH MOPAJIbHO-3TUUECKUX MPUHIIUAIIOB B JEATEILHOCTH YUEHOTO;

3) TpyAOBO€E BOCIMTAHHE:

YCTAaHOBKOM Ha aKTMBHOE YYacCTHE B PEIICHHM MPAKTUYECKUX 3a7ad MaTeMaTHYEeCKOM
HAIPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEMAaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCei
JKU3HH JIJIS1 YCTIETHOM Mpo(eCcCHOHATBHOM IEATeTbHOCTH U Pa3BUTHEM HEOOXOJAMMBIX YMEHUM,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYATbHOW TpPAeKTOPUH OO0pa3oBaHUA U
YKU3HEHHBIX TIJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CITOCOOHOCTBIO K DSMOIIMOHATBHOMY M JCTETHYECKOMY BOCIPHUSATHIO MaTEMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHU, PacCyKIeHUN, YMEHUIO BUJETh MaTEMaTHUYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUSA:

OpUEHTAIINEN B NEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEICTaBIECHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YENOBEKa, MPUPOABI U OOIIECTBAa, NMOHMMAaHHUEM
MaTeMaTUYeCKOW HayKH Kak cdepbl 4YeIOBEYECKOW MeATebHOCTH, ATAroB €€ pa3BUTHS U
3HAUMMOCTH JJIs1 pa3BUTHUS LIMBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM TIO3HAHHWS MHUPA, OBJAJACHUEM TMPOCTEUINIMMH HaBBIKAMU
MCCJIEI0BATENbCKOM JIEATETbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (GopMHpoBaHMe  KYJBTYpPbl  310POBbS M
3MOIMOHAJIBLHOIO 0JIArONOJIYYHS:

TOTOBHOCTBIO TPUMEHATh MaTEMaTHYECKHE 3HAHHWs B HWHTEPECaX CBOETO 3J0POBBS,
BEJICHUS 3[JOPOBOTO 00pasa KU3HU (3I0pPOBOE MHUTAaHUE, COATAaHCHPOBAHHBIA PEKUM 3aHSITHN U
OTIIbIXa, peryispHas (Qusuyeckass aKTUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa IPYroro 4eiIoBeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpHEHTaIlel Ha MpUMEHEHHEe MaTeMaTHYeCKHX 3HAHUU IS pelleHus 3ajgad B 00acTu
COXpPAHHOCTH OKPY)KAIOIIEH Ccpefbl, TUIAHUPOBAHUS TOCTYNKOB W OIIGHKH HMX BO3MOXHBIX
MOCNEACTBUIA ISl OKPYXKAIOIIEH Cpebl, OCO3HAHUEM TI00AIBHOTO XapaKTepa HKOJIOTHYECKUX
npo0JIeM U yTeH UX PEIICHHUS;

8) ajanTanus K N3MEHAKIIUMCS YCJI0OBHAM COUMATBHON M MPUPOAHOH Cpebl:

TOTOBHOCTBIO K JCHCTBUSM B YCJIOBHSX HEONPEIEIEHHOCTH, MOBBIILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Yepe3 MPaKTUUYECKYIO JIEATeNbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y JAPYTUX
JtoJiell, mpuoOpeTaTh B COBMECTHOW JEATEILHOCTH HOBbIE 3HAHUS, HABBIKM M KOMIIETCHLIUU U3
OTBITA IPYTHUX;



HE00X0IUMOCTBIO B ()OPMHUPOBAHNN HOBBIX 3HAHMI, B TOM 4ucie (GOpMYIHPOBATH UJECH,
MOHSTHSL, TUIIOTE3bl 00 00BEKTaxX M SABIICHUSX, B TOM YHCIIE paHee HEU3BECTHBIX, OCO3HABATh
neGUIUTHI COOCTBEHHBIX 3HAHUN | KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallUMIO, BOCHPHUHMMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATHh IPUHUMAEMbIE PELICHUS U
neicTBus, GOpMYIMPOBATH U OLEHUBATH PUCKH U TIOCTIEACTBUS, (POPMUPOBATH OIBIT.

METANPEAMETHBLIE PE3YJIbTATHBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3zoBble Jlornyeckue 1ecTBUA:

BBISIBJISATh U XapaKTEPU30BATh CYILECTBEHHbIE NPU3HAKM MAaTEMaTHYECKUX OOBEKTOB,
NOHATHI, OTHOLICHUH MEXAY MOHATUSAMH, (HOPMYIHPOBATH OIpPEACIICHUS MOHITUH,
yCTaHaBJIMBATh CYLIECTBEHHBIH MPU3HAK KJIacCHU(PUKALUU, OCHOBaHUS A1 00001IeHns
Y CpPaBHEHUS, KpUTEPUU MPOBOJIMMOT0 aHAIU3a;

BOCIIPUHUMATh, (hOPMYyIUpPOBaTh U MPEOOPa3OBBIBATh CY)KICHHS: YTBEPAUTEIbHbBIE U
OTpHILIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE;

BBISIBJISITH MATEMaTUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpPEUHs B (pakTax,
JaHHBIX, HAOMIOACHMSIX W YTBEPKACHUSX, IpellaraTb KPUTEPUU [UIsl BBISABIICHUS
3aKOHOMEPHOCTEHN U IPOTHUBOPEUHii;

JIeJ1aTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOYEHUH 110 aHAJIOTUH;

pa3buparh J0Ka3aTeJbCTBA MATEMAaTHYECKUX  YTBEPXKICHMH (mpsiMble U OT
IPOTUBHOIO), IPOBOJIUTH CaMOCTOSITEJIbHO ~ HECJIOKHBbIE  JI0KA3aTesIbCTBa
MaTeMaTU4ecKuX (HaKTOB, BBICTpAaUBaTh apPryMEHTAlUIO, NPUBOAMUTH IMPUMEPHI U
KOHTpHpUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHMS;

BbIOMpaTh crnoco0 pelieHuss yuyeOHOM 3ajaud (CpaBHMBAThb HECKOJBKO BapHaHTOB
pelieHus, BbIOUpaTh Hanbosiee MOAXOIAMINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KPUTEPHEB).

ba3oBble ncciienoBarebcKue AeiCTBHUA.

UCIIONIB30BAaTh  BOMPOCHI  KaK  HCCIENOBATENIbCKUI ~ MHCTPYMEHT  MO3HAHUA,
dbopMynupoBaTh BOIIPOCHI, bukcupyromme MPOTUBOPEYHE, npooieMy,
CaMOCTOSITCNIFHO YCTAaHABIMBATh HMCKOMOE | JaHHOe, (OPMHPOBATH THIIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIUIO, MHEHHE;

MPOBOJMTH TI0 CaMOCTOSITEILHO COCTaBJICHHOMY IUIaHY HECIIOKHBIH SKCIIEPUMEHT,
HEOOJBIIOE HCCIEOBAaHUE TI0 YCTAHOBJICHHIO OCOOEHHOCTEHW MaTeMaTHYeCKOTO
00BbeKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOOM;

CaMOCTOSITENNLHO  (OpMYyITUpOBaTH O00OOIIEHUS ¥  BBIBOABI MO  pe3ylbTaTaM
MpOoBeEHHOTO HAOTIOJCHMS, UCCIEAOBaHUS, OIEHUBATh JOCTOBEPHOCTh MOTYUEHHBIX
PE3yIbhTaTOB, BBIBOJIOB M 000OIICHMIA;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAKIKE BBIIBUTATh MPEATIONOKEHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ undopmaumeii:

BBISBIISATh HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(OpPMAIMH, AAHHBIX, HEOOXOAMMBIX
JUISl pEILICHNUS 3a1a4H;

BbIOMpaTh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIUIO
pa3IMYHbIX BUJOB U (DOPM IMpe/ICTaBICHHUS,

BBIOMpATh (hopMy MpeacTaBIeHUS MHOOPMAIIMH U WILTIOCTPUPOBATH pellaeMble 3a7auu
CXeMaMH, IuarpaMMaMu, HHOW rpapuKkoi U MX KOMOMHAIIMSIMH,

OILICHUBATh HAJAEKHOCTh MHGOPMAIIUU IO KPUTEPUSIM, MPEAT0KEHHBIM YUUTENIEM WIH
c(OpMYITHPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:



BOCTIPUHUMATEH ¥ (POPMYIHPOBATH CYKIICHUS B COOTBETCTBUH C YCIOBHUSIMHU H LEIIMU
oOIIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOK TOYKY 3pPEHUS B YCTHBIX U
MUCHhMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS M0 X0y PEIICHUS 3aa4i, KOMMEHTHPOBATh
TIOJTyYCHHBIH PE3yIIbTaT;

B X0JIe 00CYKJIEHHI 331aBaTh BOIPOCHI IO CYIIECTBY 00CYKAaeMO TeMBI, TPOOJIEMBI,
pemaeMoil  3a7add, BBICKA3bIBaTh WJCH, HAICJICHHbIE HAa TOUCK PEIICHUs,
COIIOCTaBJISITh CBOM CYXJICHUS C CYXICHHSIMH JPYTUX YYaCTHUKOB JIMAJIOTa,
0OHapyXUBaTh Pa3IMUME U CXOJICTBO MO3UIIHI, B KOPPEKTHOH hopme GopMyTHpoBaTh
pa3HOTIIACHS], CBOU BO3PAKCHHUS;

MPEJICTABIISITh PE3YNIbTATHl PEHICHHS 3a7aud, YIKCIIEPUMEHTa, UCCIEAOBAHUS, TPOCKTA,
CaMOCTOSITENILHO BBIOMPATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a/ad MPE3CHTAIUN U
0COOEHHOCTEH ayTUTOPHH;

MOHMMATh M WCIOJIh30BaTh MPEUMYINECTBA KOMAHIHOW W WHIWBHIYAJTLHOW PaOOTHI
IIPH PEIICHUN Y4eOHBIX MaTEeMaTHYECKHX 3a71a9;

NPUHUMATD 11€71b COBMECTHOM JeSITeIbHOCTH, IUTAHUPOBATh OPTaHU3AIIMI0 COBMECTHOM
paboThl, pacmpeAensTh BUAbl padOT, OrOBapUBaAThCA, OOCYXKIATh NpOIECC U
pe3ynbTat paboThl, 0000IIaTh MHEHUST HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TpyHHoBbIX ¢GopMax paboTbl (00CykaeHHS, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMbl U JIPYTHE), BBIIOJIHITH CBOK 4YacTh pabOThI M KOOPAMHUPOBATH
CBOM JICHCTBUS C JAPYTUMU YICHAMH KOMAaH/IbI, OIICHUBATh Ka4eCTBO CBOETO BKJIaJa B
OOIIHI TPOJIYKT MO KPUTEPHUSIM, CHOPMYITHUPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIE YHUBepPCaJIbHbIE yUeOHbIEe T1eiiCTBHUS
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJISATh IUJIaH, ANTOPUTM pEIIeHUs 3ajadu (WM €ro 4YacTb),
BBIOMpPATh CHOCOO pemeHus: ¢ y4€TOM MMEIOUIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHPOBaTh U KOPPEKTUPOBATh BAPUAHTBI PEIIEHUN C Y4ETOM
HOBOW MH(pOpMaIUy.

CﬂMOKOHTpOJ’IB, SMOLMOHANIbHBIA HHTEJJIEKT:

BJIAJETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS IpoLiecca U pe3yabTaTa pPeLIeHus
MaTeMaTHYeCKON 3ajjauu;

IPEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH NPHU PELIEHUU 33aJaul, BHOCUTh
KOPPEKTUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, HAWJEHHBIX OLINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBUE PE3yJIbTaTa JIEATEIbHOCTH IMOCTABICHHOMN LIETH U YCIOBUSM,
OOBSACHATh MPHUYMHBI JOCTH)KEHUS WM HEIOCTHKEHMS IIeJIM, HaXOIUTh OILIUOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

MHNPEAMETHBIE PE3YJIbTATHI

K koniy oOyuenuss B 7 kJjacce oOydaromMiics MOJMYYHUT CJEIYIOLIUE INpEeIMETHbIE
pe3yJIbTaThI:
Yucsa v BbIYUCICHUSA
BbimonHsATh, coueTas yCTHbIE W NHCbMEHHbIE NPHUEMBI, apudmeTnyeckue NEHCTBUS C
palMoOHaNbHBIMU YHCIAMHU.
HaxoauTh 3HaueHusT YMCIOBBIX BBIPAKEHUN, MPUMEHATH PAa3HOOOpa3Hble CIOCOOBI U
npuéMbl BBIUMCIICHHUS 3HAYCHUW JPOOHBIX BBIPAKEHUH, COJEpKAMMUX OOBIKHOBEHHBIC U
JIECATUYHBIE IPOOH.
[Tepexoauth OT OHOM (HOPMBI 3amMCH YKMCEN K ApYroi (mpeoOpa3zoBbIBaTh ACCATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JIECATHUYHYIO IPOOB).
CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA.
OxpyrisTh uucna.



BbINOMHATE NPUKKUIKY M OLIEHKY pe3y/bTaTa BBIYMCIECHUM, OLIEHKY 3HAYEHUN YMCIIOBBIX
BBIPAKCHU. BBINIOIHATE NEHCTBUS CO CTENEHSIMU C HATYPaJIbHBIMU IIOKA3aTEISIMHU.

[TpyMeHsTh IPU3HAKU JETUMOCTH, PA3JI0KEHUE HA MHOXKUTENIN HATYypaJIbHbIX YHCEI.

Pemare nNpakTHMKO-OPUEHTUPOBAHHBIE 3aJa4d, CBS3aHHBIE C OTHOIICHUEM BEJIMYMH,
IIPONOPLUOHAIBHOCTBIO BEIMUUH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YJIbTAThl PEIICHUS 3a1a4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMbIX OOBEKTOB.

Auredpanyeckune BbIpaKeHHUs

Hcnonb3oBate anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHATh €€ B Ipolecce
OCBOCHHS y4eOHOTO MaTepuania.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPAKEHUH IIPU 33aHHBIX 3HAUCHUSIX [IEPEMEHHBIX.

BrimonsaTe npeoOpa3oBaHus 1EJI0ro BhIPaKEHUS] B MHOTOWIEH NPUBEACHUEM MOA0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbInonHATE yMHOXKEHHME OJIHOWJIEHAa HAa MHOTOWIEH M MHOTOYJI€Ha Ha MHOTOYJIEH,
OpUMEHSATH (HOPMYJIIbI KBapaTa CyMMbI M KBaJlpaTa pa3HOCTH.

OcCylecTBISATh Pa3I0KEHNE MHOTOWIEHOB HA MHOMKUTEIM C IOMOIIbIO BBIHECEHHUS 3a
CKOOKM OOLIero MHOKUTENS, TPYNIMPOBKH CIaraeMbIX, IPUMEHEHHUsS (OPMYJI COKpAIIEHHOTO
YMHOXEHHUS.

[TpumensaTs mnpeoOpa3oBaHMsl MHOTOYICHOB Ui PELICHHMs pa3iMyHbIX 33734 U3
MaTeMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATbHOU MTPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH ITOKa3aTeNsIMU JUIs IpeoOpa3oBaHus
BBIPAKCHU.

YpaBHeHHS M HEPABEHCTBA

PemaTte nuHElHBIE ypaBHEHHS C OJHOM MEPEMEHHOM, NMPUMEHSS MpaBuja Mepexona OT
HCXOJHOIO YpaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, sBi€TCSd M YHUCIO KOPHEM
YpaBHEHHUS.

[TpumensTH rpaduyeckre METO/Ibl IPU PELICHUHN JINHEHHBIX YPAaBHEHUH U X CUCTEM.

[TonGupath mpuMepsl Map Yncen, ABISIOIUXCS PEIIeHUEM JMHEHHOTO ypaBHEHUS C IBYMS
NIEPEMEHHBIMH.

Ctpouth B KOOPJIMHATHOW IUIOCKOCTH TpauK JHHEWHOTO YpaBHEHUS C JBYMS
NEPEMEHHBIMH, TIOJIb3YACh I'paKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemats cucreMbl ABYX JIMHEHHBIX ypaBHEHUH C JABYMs INE€PEMEHHBIMU, B TOM YHUCIE
rpau4ecKy.

CocTaBnsiTh M pemiath JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX ypaBHEHHH MO
YCIIOBUIO 3a/layM, HMHTEPIPETUPOBATh B COOTBETCTBHMM C KOHTEKCTOM 3aJaud IOJyYEHHBIN
pe3ynbTar.

DOyHKIUHA

N300paxaTb Ha KOOPAWHATHOM TPSIMONM TOYKH, COOTBETCTBYIOUIME 3aJlaHHBIM
KOOpAMHAaTaM, Jy4Hd, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHCIOBBIE IPOMEXYTKH Ha
anreOpanvdecKkoM SI3bIKE.

OtrmedaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduxu nuHeRHbIX QyHKIMi. CTpouts rpaduk GyHKIUU Y = [X|.

OnwuceiBaTh € MOMOIIBIO (YHKIMHA M3BECTHBIE 3aBUCUMOCTH MEXIY BEIMYMHAMU:
CKOPOCTb, BpeMs, pacCTOSIHHE, I[eHa, KOJIMYECTBO, CTOUMOCTb, MPOU3BOJIUTENBHOCTh, BpeMS,
00BEM paboTHI.

HaxonuTs 3HaueHune QyHKIMU IO 3HAYEHUIO €€ apryMeHTa.

[Tonumatp rpaduueckuii crocod NpeACTaBiICHUS U aHANIW3a UHPOPMALUU, U3BIEKATh U
MHTEPIPETUPOBATH MHPOPMALIUIO U3 IPA(QUKOB PEAIbHBIX MPOLIECCOB U 3aBUCUMOCTEN.

K kouiy oOyuenus B 8 kJacce oOydaromuiics MOMYYHUT CIEIYIOUIUE INPEIMETHBIE
pE3yJIbTaThI:

Yuciia 1 BIYUCICHUA



Hcnonp30BaTh HayallbHbIE NPEICTABICHHS O MHOXECTBE ACUCTBUTEIBHBIX YHCEN IS
CpaBHEHMsI, OKPYIJIEHUS M BBIYMCICHHH, M300pa)xkaTh JEHCTBUTEIbHbIE 4YMCIAa TOYKAMH Ha
KOOPJAMHATHOMU IIPSIMOM.

[TpuMeHATh TOHATHE apUPMETHUUYECKOIO KBaJPATHOTO KOPHS, HAXOAUTh KBaJpaTHbIE
KOPHM, UCIIOJIB3YS IPU HEOOXOAUMOCTHU KaJbKYJIATOP, BBIIOIHATH IPE0Opa30BaHuUs BHIPAXKECHUMH,
coJiepKallX KBaJpaTHbIE KOPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp3oBare 3amucu OONBIIMX W MAaJbIX YHCENT C MOMOIIBIO JIECATUYHBIX ApPoOeH u
creneHei yucina 10.

Auredpanyeckune BbIpaKeHHUs

[IpuMeHATh TNOHATHE CTENEHU C ILEJbIM II0Ka3aTeleM, BBIIOJIHIATh IpeoOpa3oBaHus
BBIPAXECHUI, COIEPIKALUX CTEIIEHU C LIE€TIbIM [T0KA3aTEIEM.

BBINONHATE TOXKIECTBEHHBIE NPEOOpa30BaHUs PAlMOHAIBHBIX BBIPR)KEHUH Ha OCHOBE
NpaBWI JEHCTBUN HAJl MHOTOWICHAMH H alreOpandecKuMu Jpo0OsMu.

PacknaapiBaTh KBaApaTHBIN TPEXUICH HA MHOXKUTEIIH.

[IpumeHsiTh 1peoOpa3oBaHUsl BBIPAKEHUW JJIs  pElICHUs pa3JIMyHbIX 3a1ad U3
MaTeMaTHKHU, CMEXHBIX IPEJMETOB, U3 PEATbHOMN TPAKTUKH.

YpaBHeHusI 4 HePaBEeHCTBA

Pemiate nuHelHble, KBaJpaTHbIC YpaBHEHHs U PallMOHAIbHbIE YPaBHEHUS, CBOSAIIMECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

[TpoBoauTH MpoCTENIIME UCCIEIOBAHNS YPABHEHUH U CUCTEM YpaBHEHMM, B TOM YHUCIIE C
NpUMEHeHHEM TpadUYecKuX TIPEACTaBICHUHN (yCTaHABIMBAaTh, MMEET JHM YpaBHEHHUE WU
cucTeMa YpaBHEHUI peleHus, eClii UMEET, TO CKOJIbKO, U IIpoyee).

[lepexonuTh OT ciioBeCHOW (OPMYIMPOBKM 3a7aud K €€ anredpanyeckol Mojaenu c
IIOMOLIBIO COCTABJICHUS YPABHEHMsI WJIM CHCTEMbl YypaBHEHHWI, HWHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33a4y TIOJyYEHHBIA Pe3yJIbTaT.

[TpyMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPAaBHEHMS, OLICHKH, PEIIATh JIMHEHHBIC
HEPAaBEHCTBA C OJIHOM NEpEeMEHHOM U HUX CHCTEMbI, JaBaTb TIpaUUYECKyl0 WILTIOCTPAIUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUHA

[Tonumath M  HKCHONB30BaTh  (DYHKIMOHAIBHBIE TOHATHUS M SI3bIK  (TEPMUHBI,
CUMBOJINYECKHE OOO3HAUYEHHUs), ONpPEAENATh 3HAYeHHE (PYHKIMM I10 3HAUEHUIO apryMeHTa,
OTIpeNieNATh CBOWCTBA (PYHKLUU 110 €€ TpaduKy.

Ctpouts rpaduku 3J€MEHTapHBIX PYHKIMHA BUJA:

y = kix, y = x2, y = x3y = |x|, y = VX, onucbBaTh CBOWCTBA YHCIOBOI (YHKIHH 110 €&
rpaduxky.

K koumy oOyuenus B 9 kjacce oOydaromuiics MOJMYYHUT CIEIYIOLIUE NpEeIMETHbIE
pe3yJIbTaThI:

Yuciia 1 BLIYUCICHUA

CpaBHUBATh U YIOPAIOUYNBATH PAllMOHAIBHBIE H HPPALMOHAJIbHbIE YUCIIA.

Beimonuate apudmernueckue ASHCTBHS C pallMOHAIBHBIMU YHUCIAMHU, COYETasi YCTHbIE U
MUCbMEHHBIE TPUEMBI, BHITIOJIHATH BRIUMCIICHUS C UPPALMOHATIBHBIMU YHCIIAMU.

HaxoauTh 3HaueHUs CTENEHEN C LEIBIMM NT0KA3aTEIsIMU U KOPHEH, BBIYUCIIATH 3HAUYECHUS
YHCIIOBBIX BbIPAKEHUH.

OkpyrisiTh JAEHWCTBUTENbHBIE YHCIIA, BBINOIHATH HPUKHUIKY pE3yJbTaTa BBIYUCIECHUH,
OLIEHKY YHMCJIOBBIX BBIPAXKEHUH.

YpaBHeHHUS M HEPaBEHCTBA

Pemate nuHelHBIE M KBaJpaTHbIE YpPAaBHEHHUS, YPAaBHEHMs, CBOASIIUECS K HHUM,
npocTelime ApoOHO-PAMOHATBHBIC YPaBHEHUS.

Pemate cucteMsl AByX JIMHEHHBIX YpaBHEHHUH C JBYMs NEPEMEHHBIMU U CHUCTEMBI IBYX
YPaBHEHHUH, B KOTOPBIX OHO YPaBHEHUE HE SABIISAETCS JIMHEUHBIM.



Pemate TekcToBble 3ajauM  anreOpanMyeckMM CHocoOOM C TOMOUIbIO COCTaBJICHHUS
YPaBHEHMsI WM CUCTEMBI JIBYX YPaBHEHHI € ABYMS E€PEMEHHBIMU.

IIpoBOIUTH MPOCTEUIINE UCCIIENOBAHNS YPABHEHUNM U CUCTEM YPAaBHEHHI, B TOM UYHUCIE C
IpUMEHEHHEM TIpadUyecKuX IMpeAcTaBleHUll (ycTaHaBIMBATh, MMEET JIM YpPAaBHEHUE WM
cucTeMa YpaBHEHUI pelIeH s, €ClIi UIMEET, TO CKOJIbKO, B IIpoyee).

Pemate nuHelHblE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxkaTh pelIeHUE
HEPaBEHCTB HAa YMCIIOBOW MPSAMOM, 3aITUCHIBATH PEIICHHUE C TIOMOIIBIO0 CHMBOJIOB.

Pemate cucteMbl JIMHEHHBIX HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh pEIIEHHE CUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPSMOI,
3aIllUCBIBATh PEILIEHHE C TIOMOLIbI0 CUMBOJIOB.

Mcnonb30BaTh HEPABEHCTBA MPHU PEIICHUH PA3IMYHBIX 33]1a4.

DOyHKIUHA

Pacno3naBate GyHKIMU H3y4eHHBIX BUIOB. [10Ka3pIBaTh CXEMAaTHYECKH PACIIOIOKEHHE Ha
KOODPJIMHATHO# IIOCKOCTH TpadukoB GpyHkumid Buga: y = kX, y = kx + b, y = k/x, y = ax2 + bx +
¢,y =x3,y=1X,y = [X|, B 3aBuCHMOCTH OT 3HauYeHHiI KO3(DPHUIHEHTOB, OIKICHIBATE CBOIMCTBA
byHKIHIA.

Crpouth M M300pakaTh CXEeMAaTHYECKH TPapUKH KBAIPATUYHBIX (DYHKIMH, OMUCHIBATH
CBOWCTBA KBaIpaTUYHbIX (DYHKIMHA 1O UX rpaduKam.

Pacno3naBare  kBazpatnyHyro (QyHKIMO 1o  (Gopmyie, TPUBOAUTH  MPHUMEPHI
KBaJPaTUUHBIX QYHKLUI U3 peabHON JKU3HHU, (PU3UKHU, FEOMETPHUH.

YucJi0BbIe MOCJIe10BATEIbHOCTH U MPOTrPecCUH

Pacno3HaBaTh apu(METHUYECKYI0 U F€OMETPUYECKYI0 IPOTPEcCUr MpPU pasHbIX CIIOCOOax
3aJIaHMsL.

BBINONHATE BBIYMCICHUS C HCHOJIb30BaHHEM (QOpMyN N-ro 4yjaeHa apudMeTHuecKol u
T€OMETPUUYECKON MTPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakaTh wieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON INIOCKOCTH.

Pemates 3amaun, cBSi3aHHBIE C YMCIOBBIMHU IOCTIEIOBATEIBHOCTSMU, B TOM YHUCIIE 3a7a9d
U3 pealbHOM KU3HU (C MCIOIB30BaHUEM KaIbKYISTOPa, IU(POBBIX TEXHOIOTHA).



TEMATHYECKOE INTAHUPOBAHUE
7 KJIIACC

KoJunvecTBO 4acoB JJIeKTPOHHbIE
. HaumeHoBaHue pa3ieioB U TeM (uu¢posBbie)
Ne i/ Y —— Beero KoﬁnTpo.m,HLIe HpﬁaRanecmle 06pA30BATEIBHBIE
padoThI padoThbl pecypesi
1 Yucna u BelunciieHus. PammonanbHbIe o5 1 bu6mmoreka [IOK
qucia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 Anrebpanyeckue BhIpaXKeHUs 27 1 https://m.eds0o.ru/7f415b90
bubmuorexa [JOK
3 YPaBHCHH H HCPABCHCTBA 20 . https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Koopaunats! u rpaduku. OyHKInu 24 1 https://m.eds0o.ru/7f415b90
bu6mmoreka [IOK
> Tosroperne 1 0Gobmene 6 1 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

[NPOTPAMME
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8 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m EpOrPAMMEI Beero KO;ITpOJIbeIe l'[pﬁaKanecmle 06PA30BATETBLHBIE
padoTbI padoTbI pecypesI
bubmuoreka [JOK
1 Uucna u Beruncienus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Yucia u BeruucieHus. CTeneHs ¢ 1eIbIM 7 bu6mmoreka [IOK
HIOKa3aTeseM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKkue BoIpaKEHUSI. 5 1 bubnuorexa [JOK
KBagpatusliii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKue BbIpaKCHUS. 15 1 bubnnoreka [JOK
Anredpanueckast 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHCTBA. KBapaTHbie 15 1 bubnmnoreka [JOK
ypaBHEHUS https://m.edso0.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnuoteka [JOK
ypaBHEHU https://m.edsoo.ru/7f417af8
bu6nmoreka [JOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
8 DyHKLUHH. OCHOBHEIC IOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
o DyHKuyH. THCIOBHIE QyHKLHH o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 HOBTOpCHI/IC 1 0bobmeHHe 6 2 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

[NPOT'PAMME
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9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KOﬁHTpO.HbeIe HpﬁaKTH‘ICCKHe 06PA30BATEILHBIC
padoThbI padoThsI pecypeb
1 Yucna u Beruucienus. JlelicTBUTENbHbIC 9 bubmmoreka [JOK
qucIia https://m.edsoo.ru/7f419d08
5 YpaBHEHHUs U HEPABEHCTBA. Y PABHEHUS C 14 1 bubnnorexa [JOK
OJTHOH MepeMEeHHON https://m.edsoo0.ru/7f419d08
3 VYpaBuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubmmoreka [JOK
ypaBHEHHUI https://m.edsoo.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 hitps://m.eds00.ru/7f419d08
bubnuoreka [{OK
> DyniuH 16 . https://m.edsoo.ru/7f419d08
bu6mmoteka IIOK
6 YuciIoBbIe OCIEN0BATEILHOCTHU 15 1 https://m.edso0.ru/7§419d08
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 18 1 bu6nmorexa LIOK
3HAHUH https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
No Kosan4yecTBo 4yacos Jlara DJIeKTpOHHbIe U (pPOBbIE
H/'n Tema ypoka Beero Konrpoubusie IIpakruueckue — oOpaszoBaTe/bHbIE
padoTbI padoThbI pecypchl
1 [ToHsTHE palIMOHATILHOTO YHCIIa 1 1 Henmens https://m.edso0.ru/f9344fe4
2 ApHQMETHISCKHE AEHCTBHA C 1 1 Henmens https://m.edso0.ru/67d29ebc
paIII/IOHaJIBHI)IMI/I qucJ1aMHu
3 ApH(METHIECKHC ICHCTBIA C 1 1 Henmens https://m.edsoo.ru/12a61fc6
panroOHaJIbHBIMH YU CJIaMU
4 ApHQMETHICCKHS NCHOTBHA C 1 2 Henens https://m.edsoo.ru/d1ed825c
pannoOHaJIbHBIMH YU CJIaMHU
5 ApHpmeTHieCKHe AeHCTBIA C 1 2 Henens https://m.edsoo.ru/64d7baab
paIII/IOHaJIBHI)IMI/I qucCJI1aMHu
6 ApHQMETHICCKHES NCHOTBHA C 1 2 Henens https://m.edso0.ru/7e666ef9
paLII/IOHaJ'IBHBIMI/I qucJiaMHu
7 CpaBHeHHE, YIIOPAN0MBAHHE 1 3 Henmens https://m.edsoo.ru/ff5e7a8e
paHI/IOHaIII)HBIX qUCeJI
8 Cpasnenne, ynops 0 MBaHme 1 3 Henens https://m.edsoo.ru/37114db1l
paI_II/IOHaJ'IBHBIX qUuCe
9 CpaBHeHHe, ynops0MBaHNe 1 3 Henmens https://m.edsoo.ru/cbal49bb
paI_II/IOHaJ'IBHBIX qUucCe
10 CpaBHeHHE, YIIOPAN0MBAHHE 1 4 epens https://m.edsoo.ru/cbal49bb
paHI/IOHaJ'IBHI:JX qUCeJl
11 CTenenb ¢ HaTypaTbHbIM 1 4 Henens https://m.edsoo.ru/5481ee5f
I10Ka3aTcJICM
12 CTeneHs ¢ HaTypaikHbIM 1 4 Henens https://m.edsoo.ru/e6la7dea
I10Ka3aTcJICM
13 CreneHs C HATypabHbIM 1 5 Henmens https://m.edsoo.ru/bbd9fce4
I10Ka3aTcJICM
14 CrermneHb ¢ HATYpaIbHBIM 1 5 Henes https://m.edsoo.ru/leee9d8f
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I1oKa3arcjiemM

CrermneHnb ¢ HaTypaJbHBIM

15 1 5 Henmens https://m.eds00.ru/9c63e356
[IoKa3arejieM
Perrenuie ocHOBHBIX 3a7a4 Ha

16 JpOOH, MPOLIEHTHI U3 PeabHOM 1 6 Hemest https://m.edsoo.ru/d4bd3736
NPAKTUKH
Pemrenuie ocHOBHBIX 3a7a4 Ha

17 JpOOH, MPOLIEHTHI M3 PealbHOM 1 6 Hemest https://m.edsoo.ru/e45b6h9a
NPaKTUKH
Pemrenyie ocHOBHBIX 3a7a4 Ha

18 JpOOH, IPOLIEHTHI M3 PealbHOM 1 6 Hemest https://m.edsoo.ru/b23c8519
NPaKTUKH
Penrenne 0CHOBHBIX 3a7a4 Ha

19 IpoOH, IPOLICHTHI U3 PEAbHON 1 7 Henens https://m.edso00.ru/d8c56f58
IPAKTUKH

20 IpusHaiu 1enuMOCTH, pasioKeHus 1 7 Henens https://m.edsoo.ru/fc66dc66
Ha MHOKHTEIIH HATyPabHBIX YUCEI

21 TpH3HAKH ICTHMOCTH, pasJIOKCHHA 1 7 Henens https://m.eds00.ru/5527c756
Ha MHOXKUTEIIM HATypaJIbHBIX YUCEI

22 Peanbrrre sapucumoctu. Hpsamas 1 1 8 Henens https://m.edsoo.ru/67f1ffb3
oOpaTHas MpONOPIMOHATHBHOCTH

23 Peanrbic sapucumoctu. Tpavas n 1 8 Henmens https://m.edsoo.ru/ae9c6a83
o0OparHasi MPONOPIMOHATBHOCTH

24 Peanubic sapucumoctu. Tpavas n 1 8 memens https://m.edso0.ru/43c5631b
o0OparHas MPOMOPIMOHATBHOCTH

25 Peanubic sasucumoctu. Tpavas u 1 9 Hemens https://m.edsoo.ru/774b4b2a
oOpaTHas MPONOPIMOHATHPHOCTH

26 ,IfOHTpom’Haﬂ pabora H,,O Teme 1 9 Henens https://m.edso0.ru/c898bd91

PannonanpHbie yucaa

27 BykBeHHbIE BBIpayKeHUs 1 9 Henens https://m.edsoo.ru/93aac6ce

28 Dopmynbl 1 10 megens  https://m.edsoo.ru/187ac8f4

29 DopmyIibl 1 10 Hemens | https://m.edsoo.ru/9c791daf
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ITepemennsie. Jlomyctumbie

30 1 10 venenst  https://m.edsoo.ru/acce84d2
3HAUCHUS IEPEMEHHBIX
[IpeoOpazoBanre OYKBEHHBIX

31 BBIpa)KEHUH, PaCKpPBITHE CKOOOK U 1 11 megens  https://m.edsoo.ru/dbeb8f54
MPHUBEICHNE TTOJOOHBIX ClIaracMbIX
[IpeoOpazoBanre OYKBEHHBIX

32 BBIpa)KEHUH, paCKpBITHE CKOOOK U 1 11 megens  https://m.edsoo.ru/16d6cc63
MPHUBEICHNE TTOJOOHBIX ClIaracMbIX
[IpeoOpazoBanre OYKBEHHBIX

33 BBIpa)KEHUH, PaCKpBITHE CKOOOK U 1 11 megens  https://m.edsoo.ru/9138843a
MPHUBEICHNE TIOJOOHBIX CIIaracMbIX
[IpeoOpazoBanre OYKBEHHBIX

34 BBIpa)KEHUH, PaCKpBITHE CKOOOK U 1 12 megens  https://m.edsoo.ru/365491cd
MPHUBEICHNE TTOJOOHBIX ClIaracMbIX

35 CBofiCTBA CTENCHH C HATYpATbHbIM 1 12 wenenst = https://m.edsoo.ru/6c2c38ad
MoKa3zaTeyieM
CBoiicTBa CTENEHU C HATYPaTbHBIM bubmuoreka [IOK

36 nokasaresieM . 12 nenens https://m.edsoo.ru/7f42154e
CBolicTBa CTETNIEHU C HATYPaJIbHBIM bubmuoreka [IOK

37 HIOKa3aresieM . 13 nenens https://m.edsoo.ru/7f4218be

38 MHOrouIeHbl 1 13 menens  https://m.edsoo.ru/82f3b41d

39 MHoro4IeHb! 1 13 menenst  https://m.edso0.ru/31f8695b

40 (Cioxenue, BLIMHTAHHC, 1 14 wenenst  https://m.edsoo.ru/b8efe5h6
YMHOXXEHHE MHOTOWICHOB

41 (CH0XCHHE, BEIHTAHHC, 1 14 menenst  https://m.edsoo.ru/9ee9e5af
YMHOXXEHHE MHOTOYJICHOB

42 (Croxenue, BLIUHTAHHC, 1 14 menens | https://m.edsoo.ru/46584acf
YMHOXEHHE MHOTOWICHOB

43 (10XeHHuE, BEIYUTAHAE, 1 15 menens | https://m.edsoo.ru/d1f97af4
YMHOXXEHHE MHOTOYJICHOB

44 opMyIbI CORPAIIIEHHOTO 1 15 menens  https://m.edsoo.ru/d9e7deb5

YMHOXKCHHA
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DopMyIIbl COKPAILIEHHOTO

45 15 menenst  https://m.edsoo.ru/6e7de53c
YMHOXEHHUS

46 OpMyJTBI COKpALIEHHOTO 16 menenst  https://m.edsoo.ru/1e63f25¢
YMHOXCHHS

47 DOpMyIIEI COKPAIIEHHOTO 16 nenenss  https://m.edsoo.ru/le33ad77
YMHOXKEHHUS

48 OpMyIIbI CORPAIIIEHHOTO 16 venenst  https://m.edsoo.ru/cc74alcs
YMHOXCHHUS

49 Pasnosierie MHOrOwIeHOB Ha 17 menenst  https://m.edsoo.ru/7ab3d68f
MHOXUTCIIN

50 Pasnosierie MHOrOwIeHOB Ha 17 wenenst = https://m.edsoo.ru/b75487fd
MHOXUTCIIN

51 Pasnosxerne morowienos Ha 17 venenst  https://m.edsoo.ru/3c39faa7
MHO>KUTEH

52 Pasnosierie MHOrOwIeHOB Ha 18 wenenst  https://m.edsoo.ru/a65bf4e2
MHOXUTCIIN

53 ,IFOHTPOHI’HM pabora o Teme " 18 memenss  https://m.edsoo.ru/8e555bab

AnreGpanyeckre BbIpaXeHHs

YpaBHeHue, mpaBuiia

54 npeoOpa3oBaHus ypaBHECHUS, 18 memens | https://m.edsoo.ru/c24c5497
PaBHOCUIILHOCTh YpaBHEHUH
JIuHeitHoe ypaBHEHUE C OHOU

55 HIepeMEHHOM, pelIeHne JTMHEHHBIX 19 wenenst  https://m.edsoo.ru/f865b539
ypaBHEHUU
JIuHeitHoe ypaBHEHUE ¢ OJJHOM

56 NEPEMEHHOI, pelleHne JIUHEHHBIX 19 memens | https://m.edsoo.ru/4f1a8771
ypaBHEHUU
JIuHeitHoe ypaBHEHUE ¢ OJHON

57 NEPEMEHHOM, pelleHne JIUHEHHBIX 19 Hemens | https://m.edsoo0.ru/39854e31
ypaBHEHUU

58 Peenne 3aza4 ¢ nomoukro 20 memenst  https://m.edsoo.ru/db6elf8b

YpaBHEHUN
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Pemrenue 3a1a4 ¢ mOMOIIBIO

59 - 1 20 menens | https://m.edso00.ru/974443d6
ypaBHCHHIA

60 Pemenne 3aj1at ¢ OMOTIBIO 1 20 memenst  https://m.edsoo.ru/a812ec46
ypaBHCHHMIA

61 Pemenue 3a/lat ¢ TIOMOTHBIO 1 21 menens  https://m.edsoo.ru/bac6ddld
ypaBHCHHIA

62 JIuHEHHOE YPABHEHHE C IBYMS 1 21 menens  https://m.edsoo.ru/4b1ff196
IIEPEMEHHBIMH U €T0 rpaduk

63 JluHelinoe ypaBHEHHE C ABYMs 1 21 menens  https://m.edsoo.ru/656728ca
NEPEMEHHBIMH U eT0 IpaduK

64 Cucrema ABYX JHHCHIHBIX 1 22 menens  https://m.edsoo.ru/569c49dd
yYpaBHEHHUIA C IByMsI TIEPEMEHHBIMU

65 Cucrema AABYX JHHCHHBIX 1 22 menenss | https://m.edsoo.ru/424d81ce
ypaBHEHUIA C IByMsl lIEPEeMEHHBIMU

66 Cucrema ABYX JIHHCHHBIX 1 22 menens  https://m.edsoo.ru/a6ce5656
yYpaBHEHHUIA C IByMsI TIEPEMEHHBIMU

67 Cucrema ABYX JTHHCHHBIX 1 23 menens  https://m.edsoo.ru/1567fech
ypaBHEHUI C IByMs TIEPEeMEHHBIMU

68 Pemienue cucrem ypaBHEHHIA 1 23 "wepens | https://m.edsoo.ru/283cclel

69 Penienue cucrem ypaBHEHHIA 1 23 "wemens | https://m.edsoo.ru/fdccfe2e

70 Pemrenue cucteM ypaBHeHHI 1 24 mepenss  https://m.edsoo.ru/611cal56

71 Pemrenue cucteM ypaBHeHHI 1 24 mepenss | https://m.edsoo.ru/9a355ff9

72 Pemrenue cuctem ypaBHeHHI 1 24 menenst  https://m.edsoo.ru/f124ac9a

73 Konrpomsnas padora no reme 1 25 nenens | hitps://m.eds00.ru/57b39728

JIuHe#HbIe ypaBHEHHUS

74 KoopaunaTa Touku Ha mpsiMoi 1 25 wenens | https://m.edsoo.ru/a23733d2

75 Yuca0BbIe TPOMEKYTKH 1 25 wemens | https://m.edsoo.ru/e8211e28

76 YuciioBbie MPOMEKYTKU 1 26 menenst  https://m.edsoo.ru/abf7afd9

77 Paccrosmne MEIILY IBYMA TOHKAMHU 1 26 menens | https://m.edsoo.ru/5cc9cc5hb
KOODPJHHATHOM MPSIMOiA

78 Paccrostarie Mex 1y AByMs TOUKaMH 1 26 wenensa | https://m.edsoo.ru/22a3cbba
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KOOPJAMHATHOU MPSIMO

[TpsimoyronbHas cuctema

79 1 27 wepens | https://m.edsoo.ru/3b66d7e3
KOOpl[I/IHaT Ha IIJIOCKOCTHU

80 HpsimoyronbHas cuctema 1 27 wepens | https://m.edsoo.ru/fab8clbd
KOOpAWHAT Ha IIJIOCKOCTH

81 Ipunepet rpagukos, 3a1aHHbIX 1 27 wepens | https://m.edsoo.ru/d9cf79cl
bopmynamu

82 TIpumeps1 rpaguxos, 3 aHHEX 1 28 wemensa | https://m.edsoo.ru/842b2d45
dbopmynamu

83 Ipuneps! rpagukos, 3a1aHHbIX 1 28 Hemens | https://m.edsoo.ru/f8f647a4
dbopmynamu

84 Hrenne rpa(“bﬁlKOB PEAILHBIX 1 28 Hemens | https://m.edsoo.ru/cfadb472
3aBUCHUMOCTCHU

85 Hrenne rpa(blfKOB PCAIbHBIX 1 29 wepens | https://m.edsoo.ru/ba2f4ff4
3aBUCUMOCTCU

86 [Mousitue GpyHKIMK 1 29 wenenst | https://m.edsoo.ru/cc5ad997

87 I'paduk dyHKIIH 1 29 menmenst  https://m.edsoo.ru/f84482b5

88 CaoiicTBa (yHKIIMH 1 30 menens = https://m.edsoo.ru/2c3527el

89 CBoiicTBa (yHKIHH 1 30 memenst  https://m.edso0.ru/111696e6

90 Jlunetinast pyHKIUS 1 30 Hemenst  https://m.edsoo.ru/da7259c2

91 JluneitHas QyHKIMS 1 31 memenss = https://m.edso0.ru/19c752fc

92 Toctpoenne rpaguka mmHeiiHol 1 31 wenens  https://m.edso0o.ru/68799ddc
byHKIIUN

93 Ioctpoerme rpajuxa mumelHO 1 31 uenens | https://m.edsoo.ru/212d18e7
byHKIUA

94 I'padux pynkuuum y =[x| 1 32 memens  https://m.edsoo.ru/e2bcf23e

95 I'padux pynkuuum y =[x| 1 32 mwemenss  https://m.edsoo.ru/f4dfafbc
KonTtponbHas pabora o Teme

96 KoopauHate! 1 rpaguy. 1 32 menens  https://m.edsoo0.ru/613c655d

Oynkuun" / Beepoccuiickas
poBepoyHas paborta



https://m.edsoo.ru/3b66d7e3
https://m.edsoo.ru/fab8c1bd
https://m.edsoo.ru/d9cf79c1
https://m.edsoo.ru/842b2d45
https://m.edsoo.ru/f8f647a4
https://m.edsoo.ru/cfadb472
https://m.edsoo.ru/ba2f4ff4
https://m.edsoo.ru/cc5ad997
https://m.edsoo.ru/f84482b5
https://m.edsoo.ru/2c3527e1
https://m.edsoo.ru/111696e6
https://m.edsoo.ru/da7259c2
https://m.edsoo.ru/19c752fc
https://m.edsoo.ru/68799ddc
https://m.edsoo.ru/212d18e7
https://m.edsoo.ru/e2bcf23e
https://m.edsoo.ru/f4dfafbc
https://m.edsoo.ru/613c655d

97

HroroBast koHTpoIbHAs paboTa /
Bcepocculickas npoBepoyHas
pabora

33 Henensa

https://m.edsoo.ru/755babd3

98

IToBTOpEHKME OCHOBHBIX MOHATUN U
METOJI0B Kypca 7 Kiiacca,
000011IeH1Ee 3HAHUI

33 Henens

https://m.edsoo.ru/3a654b9d

99

IToBTOpEHKHE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kiiacca,
000011IeHrEe 3HAHUI

33 Henensa

https://m.edsoo.ru/d7ff245a

100

[ToBTOpEHHE OCHOBHBIX IMOHATHI H
METOJIOB Kypca 7 Kiiacca,
000011IeH1E 3HAHUI

34 uenensa

https://m.edsoo.ru/d12b3b9d

101

[ToBTOpEHHE OCHOBHBIX IMOHATHI H
METOJIOB Kypca 7 Kiiacca,
000011IeHrE 3HAHUI

34 uenensa

https://m.edsoo.ru/81ca2fdl

102

IToBTOpEHNE OCHOBHBIX OHATHI U
METOJIOB Kypca 7 Kiacca,
000011IeHrEe 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

34 Henensa

https://m.edsoo.ru/53c2e81f



https://m.edsoo.ru/755babd3
https://m.edsoo.ru/3a654b9d
https://m.edsoo.ru/d7ff245a
https://m.edsoo.ru/d12b3b9d
https://m.edsoo.ru/81ca2fd1
https://m.edsoo.ru/53c2e81f

8 KJIACC

KoauuyecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Tema ypoka K I Aara o0pa3oBaTejbHbIE
/i yp Beero OHTPOJILHBIE paKTHYeCKHe u3yueHus P
padoThI padoThI pecypcbl

1 KBagparHbIii KOPEHb U3 YHCIIA 1 1 Henens https://m.edsoo.ru/7f566b24

2 Ionstrie 00 Mppaunona-HoM 1 1 Henens https://m.edsoo.ru/72ac855b
YHCIE

3 JecsTinHbie NPHOMLKCHUA 1 1 "enens https://m.edsoo.ru/da8989ce
WUPPAIMOHALHBIX YHCETT

4 JlecATHYHEIC IPUOIIKCHUA 1 2 "Henens https://m.edsoo.ru/fc4af857
WUPPAIMOHALHBIX YHCETT

5 JleiCTBUTEIbHBIE YK CIIA 1 2 Henens https://m.edsoo.ru/alddbeae

6 CpasHeHHE ICHCTBUTEIBHEIX 1 2 Henens https://m.edso0.ru/637a2172
YHCel

7 CpaBHCHHC NCHCTBUTC/LHEIX 1 3 Henens https://m.edsoo.ru/d537dbaf
qucen

8 ApuMETHICCKHUH KBaAPATHEIH 1 3 "Henens https://m.edsoo.ru/9d8ebe6f
KOPEHb

9 VYpaBHeHUE BHIA X* = a 1 3 wenmens https://m.edsoo.ru/c22abcca

10 CroricTsa aqu)MeTvH Heekux 1 4 wenens https://m.edsoo.ru/78ffae69
KBaJIpaTHBIX KOpHEH

11 CroiicTsa apH(bMeTfI HeeKux 1 4 nenens https://m.edsoo.ru/6af3fa69
KBaJIpATHBIX KOpHEH
[IpeobpazoBaHme YUCTOBBIX

12 BBIpXEHUH, COIepKAIUX 1 4 genens https://m.edso0.ru/39c73255
KBaJIpaTHBIC KOPHH
[IpeobpazoBaHme YUCTOBBIX

13 BBIpXKEHUH, COIepPIKAIUX 1 5 Henens https://m.edsoo.ru/ac98bbb1l
KBaJIpaTHBIC KOPHH

14 IpeobpasoBanue 1HCIOBEIX 1 5 Hemens https://m.edsoo.ru/f87ee32a

BBIpa)KeHHfI, COACPpKaAIINX



https://m.edsoo.ru/7f566b24
https://m.edsoo.ru/72ac855b
https://m.edsoo.ru/da8989ce
https://m.edsoo.ru/fc4af857
https://m.edsoo.ru/a1ddbeae
https://m.edsoo.ru/637a2172
https://m.edsoo.ru/d537dbaf
https://m.edsoo.ru/9d8ebe6f
https://m.edsoo.ru/c22abcca
https://m.edsoo.ru/78ffae69
https://m.edsoo.ru/6af3fa69
https://m.edsoo.ru/39c73255
https://m.edsoo.ru/ac98bbb1
https://m.edsoo.ru/f87ee32a

KBaaApaTHBIC KOPHU

[Ipeobpa3oBaHue YHCIOBBIX

15 BBIPKCHUH, COJICPIKAIIUX 1 5 Henens https://m.edso0.ru/32593c7e
KBaJIpaTHBIC KOPHU

16 CrerneHsp ¢ [ENBIM IMOKA3aTEIEM 1 6 Hemest https://m.edsoo.ru/a59837el
CraHgapTHas 3alluCh YHCIA.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO

17 MHpa (0T JICMEHTAPHBIX YaCTHLL 1 6 Hemens https://m.edso0.ru/928ecd9f
710 KOCMUYECKUX OOBEKTOB),
JUIATEIBHOCTD TPOIIECCOB B
OKpYIKaroIieM MHpe

18 CBOWCTBA CTEMICHH C ICTIM 1 6 Henmens https://m.edsoo.ru/45fec448
[IOKa3aTelIieM

19 CBOIHCTBA CTENeHH ¢ NemLM 1 Twemens | https://m.edsoo.ru/44f84bfd
[IOKa3aTelIieM

20 CBOHCTBA CTCMICHH C IETbIM 1 7 Henens https://m.edsoo.ru/13da6ff5
[IOKa3aTelIeM

21 CBOICTBA CTEMICHH C ICTBIM 1 7 Henens https://m.edsoo.ru/a444ce3e
[MOKa3aTesieM

22 CBOJCTBA CTENCHH C UCTBIM 1 8 memens https://m.eds00.ru/345e1638
[IOKa3aTelIeM

23 KBaaparHbiii TpéxsieH 1 8 Hemens https://m.edsoo.ru/baldf7ec

24 KBanpatHbiii TpéxuiieH 1 8 Henens https://m.edsoo.ru/bdd9be79

25 PafﬂomHHe KBaJIpaTHOTO 1 9 Henens https://m.edsoo.ru/6ec17678
TpEXUICHA HA MHOKUTEITN

26 Pafnomlme KBA/IPATHOTO 1 9 Henens https://m.edso0.ru/5e6567eb
TPEXUICHA HA MHOKUTEITH
KonTtponbHas pabora 1o remMam

27 "KBanparubie kopau. CTeneHu. 1 9 Henens https://m.edsoo0.ru/c724d7e4
KBanpatsslii TpexuseH"

28 Anre0Gpanueckas qpoob 1 10 vemens = https://m.edsoo.ru/ec8fa983

29 JlomycTuMble 3HAYCHUS 1 10 vemens = https://m.edsoo.ru/3ccca98f



https://m.edsoo.ru/32593c7e
https://m.edsoo.ru/a59837e1
https://m.edsoo.ru/928ecd9f
https://m.edsoo.ru/45fec448
https://m.edsoo.ru/44f84bfd
https://m.edsoo.ru/13da6ff5
https://m.edsoo.ru/a444ce3e
https://m.edsoo.ru/345e1638
https://m.edsoo.ru/ba1df7ec
https://m.edsoo.ru/bdd9be79
https://m.edsoo.ru/6ec17678
https://m.edsoo.ru/5e6567eb
https://m.edsoo.ru/c724d7e4
https://m.edsoo.ru/ec8fa983
https://m.edsoo.ru/3ccca98f

30

31

NepEeMEHHBIX, BXOISIIINX B
anreOpanvecKue BbIPaKEHUs

JlonycTuMeble 3HaUEHUS
MIEPEeMEHHBIX, BXOJISIINX B
anreOpanvecKue BbIPaKEHUs
OcHOBHOE CBOMCTBO
anredpandecKkoi 1poodu

10 Hemensa

11 Hemensa

https://m.edsoo.ru/b92452fd

https://m.edsoo.ru/7a7818ed

32

Coxkpaienue apooei

11 Hemensa

https://m.edsoo.ru/33ee19h8

33

Cokpaienue apooei

11 Hemensa

https://m.edsoo.ru/3d585c35

34

35

36

37

38

39

Cokpaienue apooei
CnoxxeHue, BEIYUTAHUE,

YMHOXXCHHUE U JICJICHUE
anreOpandecKux Apooeit

CnoxeHue, BEIYUTAHUE,
YMHOXXEHUE U JICJICHHE
anreOpandecKux Apooei

CroxeHune, BEIYUTAHUE,
YMHOXEHHE U JIeJIeHNe
anredpanveckux apooei

CroxeHune, BEIYUTAHUE,
YMHOKEHHE U JIeJIeHHe
anredpandeckux apooei
IIpeoOpa3oBaHue BbIpAXKEHUH,
coJieprKallux anredpandeckue
apobu

N

12 Henens

12 Henmensa

12 Hemensa

13 Henens

13 Henens

13 Henens

https://m.edsoo.ru/b7286a26

https://m.edsoo.ru/b7¢5738b

https://m.edsoo.ru/fa626af5

https://m.edso0.ru/67e347f8

https://m.edso0.ru/8d61236¢

https://m.edso0.ru/82ac3492

40

IIpeoOpa3oBaHue BBIpAKEHHIH,
coJieprKallux anredpandyeckue
apobu

14 wenensa

https://m.edsoo.ru/51ae3adl

41

[Ipeobpa3oBaHue BbIpaKEHUH,
coJiepKaIInx ajareopanvdecKue
apobu

14 wenensa

https://m.edsoo.ru/d4adbf39

42

KonrtponbHast paborta no Teme

14 nenens

https://m.edsoo.ru/eda4el6d



https://m.edsoo.ru/b92452fd
https://m.edsoo.ru/7a7818ed
https://m.edsoo.ru/33ee19b8
https://m.edsoo.ru/3d585c35
https://m.edsoo.ru/b7286a26
https://m.edsoo.ru/b7c5738b
https://m.edsoo.ru/fa626af5
https://m.edsoo.ru/67e347f8
https://m.edsoo.ru/8d61236c
https://m.edsoo.ru/82ac3492
https://m.edsoo.ru/51ae3ad1
https://m.edsoo.ru/d4adbf39
https://m.edsoo.ru/eda4e16d

"Anrebpanyeckas 1poOp"

43 KBanparHoe ypaBHEHHE 1 15 nenens  https://m.edsoo.ru/aaSbeeca

44 HemnonHoe kBagpaTHOE ypaBHCHHE 1 15 negens  https://m.edsoo.ru/ba7c2494

45 HemnonHoe kBagpaTHOE ypaBHCHHE 1 15 negens  https://m.edsoo.ru/7739d625

46 Dopmy1a KOpHE#i KBa/IpaTHOrO 1 16 megens  https://m.edsoo.ru/f3c232a6
ypaBHEHHSI

47 Dopmy1a KOpHE#i KBa/IpaTHOrO 1 16 menens  https://m.edsoo.ru/1b454bfe
YpaBHEHHUSI

48 Popmy1a KOpHEli KBa/IpATHOrO 1 16 memens  https://m.edsoo.ru/5b12b5ea
ypaBHEHHSI

49 Teopema Buera 1 17 vemens = https://m.edsoo.ru/fa4dfb6as

50 Teopema Buera 1 17 mvemens = https://m.edsoo.ru/f9a2b61f

51 Pemerne YPaBHCHHH, CBOAIIMXCA 1 17 wenmensa https://m.edsoo.ru/673692a2
K KBaJpaTHbIM

52 Peuenne ypasHeHnH, CBOAAMXCA 1 18 menensa  https://m.edsoo.ru/aaa9bcda
K KBaJpaTHbIM

53 Hpocretinme npodro- 1 18 memenst  https://m.eds00.ru/67772e31
panroHaIbHBIC YPaBHEHUSI

54 Ipocreiimme apoGHo- 1 18 menens  https://m.edsoo.ru/29e268ed
panroHaIbHbIC YPaBHEHUS

55 Peuernue TeKCTOBLIX 3a1ad ¢ N 1 19 wenensa  https://m.edsoo.ru/cf84dc92
MIOMOIIIO KBaJPATHBIX YPaBHEHUI

56 Petuerue TeKCTOBLIX 3124 ¢ . 1 19 memens  https://m.edsoo.ru/feb686c¢8
IIOMOIIBIO KBaJPATHBIX YPaBHEHHI

57 ,ISOHTPOHI’HM pabora no feMe 1 19 memenss  https://m.edsoo.ru/b7blad5f

KBazaparHsie ypaBHEHHS

JInHeliHOe ypaBHEHME C IBYMs

58 NEPEMCHHBIMH, Er0 rpaguk, . 1 20 gemens | https://m.edsoo.ru/ae677ab5
NIPUMEPHI PEIICHHs YPaBHEHHUH B
LIEJIBIX YHMCIIaX

59 JluneitHOe ypaBHEHUE C TBYMS 1 20 wenensa | https://m.edsoo.ru/2b4f56e5



https://m.edsoo.ru/aa5beeca
https://m.edsoo.ru/ba7c2494
https://m.edsoo.ru/7739d625
https://m.edsoo.ru/f3c232a6
https://m.edsoo.ru/1b454bfe
https://m.edsoo.ru/5b12b5ea
https://m.edsoo.ru/fa4fb6a5
https://m.edsoo.ru/f9a2b61f
https://m.edsoo.ru/673692a2
https://m.edsoo.ru/aaa9bcda
https://m.edsoo.ru/67772e31
https://m.edsoo.ru/29e268ed
https://m.edsoo.ru/cf84dc92
https://m.edsoo.ru/feb686c8
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https://m.edsoo.ru/ae677ab5
https://m.edsoo.ru/2b4f56e5

MePEeMEHHBIMH, ero rpaduk,
IIPUMEPHI pELICHUS YPaBHEHUH B
LEJIBbIX YUCIIaxX

60

61

JIuneitHOE ypaBHEHUE C IBYMsI
MIEPEMEHHBIMH, €T0 rpauK,
MIpUMEpPHI PEIICHUs YPaBHEHUN B
LIEJBIX YUCIIAX

Pemenne cucreM nByX JIMHEWHBIX
YPaBHEHUI C IByMs IEPEMEHHBIMU

20 uenens

21 menens

https://m.edsoo.ru/56fb3f4a

https://m.edsoo.ru/73e4de97

62

63

Pemenue cucrem 1ByX JTUHEHHBIX
YPAaBHEHUH C JBYMS IEPEMEHHBIMU
Pemenne cucreM nByX JIMHEWHBIX
YPaBHEHU C IByMs IEPEMEHHBIMU

21 Henens

21 uenens

https://m.edsoo.ru/de6ed3f1

https://m.edso0.ru/4ca22968

64

65

66

[Ipumepsl penieHus cucreM
HEJIMHENUHBIX YPABHEHUH C ABYMS
[IEpEMEHHBIMU

[Ipumeps! penieHus cucreM
HEJIMHEHHBIX YPABHEHUH C ABYMs
IIEPEMEHHBIMHU

I'padnueckas uTEpHIpeTaLIys
YPaBHEHUS C IBYMs IEPEMEHHBIMU
Y CUCTEM JIMHENHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU

22 uenensd

22 Henens

22 ueneis

https://m.edsoo.ru/5d426¢5d

https://m.edso0.ru/1c257f64

https://m.edso0.ru/275e59¢c2

67

68

I'padmueckas uHTEpIIpeTaLIns
YpPaBHEHUS C IByMsI IEPEMEHHBIMU
U CUCTEM JIMHEWHBIX YPABHEHUM C
JBYMsI IEPEMEHHBIMU

Pemrenuie TeKCTOBBIX 3a7a4 C
IIOMOIIBIO CUCTEM YPAaBHEHUU

23 Henensa

23 Henensa

https://m.edsoo.ru/7e32c7f9

https://m.edsoo.ru/2bee62fc

69

Pemrenne TeKCTOBBIX 3a7a4 C
ITOMOLIBIO CUCTEM YPAaBHEHUU

23 menens

https://m.edsoo.ru/a4ee3336

70

Pelienne TeKCTOBBIX 3a4a4 €

24 nenens

https://m.edsoo.ru/c425hb3ed



https://m.edsoo.ru/56fb3f4a
https://m.edsoo.ru/73e4de97
https://m.edsoo.ru/de6ed3f1
https://m.edsoo.ru/4ca22968
https://m.edsoo.ru/5d426c5d
https://m.edsoo.ru/1c257f64
https://m.edsoo.ru/275e59c2
https://m.edsoo.ru/7e32c7f9
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https://m.edsoo.ru/c425b3ed

IIOMOIIBIO CUCTEM ypaBHeHI/Iﬁ

YucaoBwie HCpaBCHCTBA U UX

71 . 24 wepensa = https://m.edsoo.ru/ab935797
CBOMCTBa

72 qu OBBIC HCPABCHCTBA 1 HX 24 wepens | https://m.edsoo.ru/2a95bc36
CBOICTBA

73 HepaBeHCTBO ¢ 01HO# ITepeMEHHOM 25 wenens | https://m.edsoo.ru/f7daad5b

74 Jluneiinbie HCPABCHCTBA C ONHOU 25 "enens  https://m.edsoo.ru/1b31351c
MIEPEeMEHHON M UX PEIICHHE

75 Jluneiinere HEpaBelcTBa ¢ ofHon 25 "enens  https://m.edsoo.ru/9e34ec7d
MIEPEMEHHON M UX PEIICHHE

76 Jluneiinbie HCEPABCHCTEA € OfHOU 26 mepens | https://m.edsoo.ru/e3b51845
MIePEMEHHON U X PEIICHUE

77 CHCTSMH JIMHCHHDIX HEPABCHCTB © 26 gepens  https://m.edsoo.ru/f4c88c54
OJTHOM IMePEeMEHHOMN U MX PEIICHHE

78 CHCT?MH JIMHCHHDIX HCPABCHCTB ¢ 26 Henens | https://m.edsoo.ru/571a8b2c
OJTHOM TIEPEMEHHOM M MX PEIICHHE

79 CHCT‘EMH JIMHCHHDIX HCPABCHCTB © 27 wepens | https://m.edso0.ru/99b83365
OJTHOM IMePEeMEHHOHN M MX PEIICHHE
N300paxenue perieHus

80 JMHEWHOTO HEPABEHCTBA U MX 27 "wepens | https://m.edsoo.ru/aeal2984
CHUCTEM Ha YUCIIOBOU IPSMOU
N300pakeHue peneHus

81 JUHEWHOTO HEPAaBEHCTBA U UX 27 wenens | https://m.edsoo.ru/57565dd5
CHUCTEM Ha YUCIIOBOU IPSMOU
KonTponbHas paboTa mo Temam

82 "HepaBencrBa. CucTeMbl 28 Henmenst | https://m.edsoo.ru/6a53b46e
ypaBHeHui"

83 [TonsitTre GyHKIIMN 28 wenens | https://m.edsoo.ru/6a7caeab

84 OOnacts onpezenerus n 28 memens | https://m.edsoo.ru/1b9bcdef
MHO’KECTBO 3HAYCHUN (DYHKIINN

85 CrtocoObI 3a1aHust PYHKITHI 29 wenmenst | https://m.edsoo.ru/bc3f786e



https://m.edsoo.ru/ab935797
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86 I'padux GyHKIIHN 29 menens | https://m.edsoo.ru/df9eb637

87 CaolicTBa QymKimu, nx 29 memens | https://m.edsoo.ru/f27b961d
oroOpakeHHne Ha rpaduke

88 Hrenne 1 HOCTpOCHHE rpadukos 30 enens  https://m.edsoo.ru/88a699ee
byHKIMHA

89 Ipunepst rpagukos dynkiuil, 30 menenss  https://m.edsoo.ru/296c3ec9
OTPAKAIOIIUX PeabHBIC MPOLIECCHI
DyHKIUH, OMHUCHIBAIOIUE MTPSIMYIO

90 1 00paTHYIO MPOIMOPIIHOHATbHBIC 30 memens  https://m.edsoo.ru/b2e6c3fd
3aBHCUMOCTH, UX IrpaduKu

91 I'unepbona 31 memens  https://m.edsoo.ru/c7cd25d2

92 I'unepbona 31 memena  https://m.edsoo.ru/ea41995c

93 I'paduk dhyHKIHH y = X> 31 megens  https://m.edsoo.ru/2bf8459e
Oyukuun Yy =X2, Yy = X3,y =YX,y =

94 x|; rpaduueckoe penicHue 32 menens  https://m.edsoo.ru/af8ch727
YpaBHEHUH U CUCTEM ypaBHEHUI
[ToBTOpEHUE OCHOBHBIX MOHITUN U
METOJIOB KypCOB 7 U 8 KJIacCOB,

95 0000111eHN1Ee 3HAHUM / 32 menens  https://m.edsoo.ru/f4e48f18
Bcepocculickas npoBepodHas
pabota
Hrorosas koHTposIbHAs paboTa /

96 Bcepoccwuiickas mpoBepouHast 32 wenenss  https://m.edsoo.ru/f8a8e3ac
paborta
[ToBTOpEHHE OCHOBHBIX MOHITHN H

97 METOJIOB KypCOB 7 U 8 KIIaCCOB, 33 gemens  https://m.edsoo.ru/b51ebf75
00001IeHEe 3HAHUHT
[ToBTOpEHHE OCHOBHBIX MOHITHN H

98 METOJIOB KypCOB 7 U 8 KIIaCCOB, 33 gemena  https://m.edsoo.ru/76f1f8e2
000011eHIEe 3HAHUT

99 TToBTOpEHHE OCHOBHBIX TIOHATH M 33 memenst  https://m.edsoo.ru/7cb79181

METOJIOB KypcoB 7 U 8 KJIacCOB,



https://m.edsoo.ru/df9eb637
https://m.edsoo.ru/f27b961d
https://m.edsoo.ru/88a699ee
https://m.edsoo.ru/296c3ec9
https://m.edsoo.ru/b2e6c3fd
https://m.edsoo.ru/c7cd25d2
https://m.edsoo.ru/ea41995c
https://m.edsoo.ru/2bf8459e
https://m.edsoo.ru/af8cb727
https://m.edsoo.ru/f4e48f18
https://m.edsoo.ru/f8a8e3ac
https://m.edsoo.ru/b51ebf75
https://m.edsoo.ru/76f1f8e2
https://m.edsoo.ru/7cb79181

0000111eHNE 3HAHUNA

[ToBTOpEHNE OCHOBHBIX MOHSATUN U
100 METOJIOB KypCOB 7 U 8 KJIaCCOB,
0000111eHNE 3HAHUNA

34 uenensa

https://m.edsoo.ru/592ad7a9

[ToBTOpEHNE OCHOBHBIX MOHATUN U
101 METOJI0OB KypCOB 7 U 8 KJIacCOB,
0000111eHNE 3HAHUNA

34 uenensa

https://m.edsoo.ru/1fbadd86

[ToBTOpEHNE OCHOBHBIX MOHATUN U
102 METOJIOB KypCOB 7 U 8 KJIacCOB,
000011eHNE 3HAHUNA

34 uenensa

https://m.edsoo.ru/dc2f5d6¢c

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102



https://m.edsoo.ru/592ad7a9
https://m.edsoo.ru/1fbadd86
https://m.edsoo.ru/dc2f5d6c

9 KJIACC

KoauuyecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Tema ypoka K I Hara o0pa3oBaTeJbHbIE
/i yp Beero OHTPOJILHBIE paKTHYeCKHe u3yueHus p
padoThI padoThI pecypcbl

PamnmonansHabIe yncna,

1 UppaIroHaIbHBIC YUCIIA, KOHCYHBIE 1 1 Henmens https://m.edsoo.ru/784cdd1c
1 OECKOHEYHBIE ICCATUIHBIC P00
MHO0XeCTBO JEHCTBUTEILHBIX

2 yycen; IEUCTBUTENBHBIE YUCIA KaK 1 1 Henmens https://m.edso0.ru/97eaef99
OCCKOHEUYHBIC JCCSITHYHBIC POOH
Bs3anmHO ogHO3HaYHOE
COOTBETCTBUE MEXK]Ly MHOKECTBOM

3 JIIEUCTBUTEIBHBIX YUCET U 1 1 Henens https://m.edsoo.ru/2e8d43dc
MHO>KECTBOM TOYEK KOOPJIMHATHOM
IPSIMOI
CpaBHeHUe NeHCTBUTENBHBIX YUCEIL,

4 apu(MeTHYECKUE CHCTBHUSA C 1 2 Hepmens https://m.edsoo.ru/c83fele6
ENCTBUTEIbHBIMH YHCIAMHU
ITpubmmxénn HadyeHU

5 pHOmIDKEHHOE SHATCHHE 1 2 Henens https://m.edsoo.ru/b75291fe
BEJIMYMHBI, TOYHOCTH MTPUOITNIKCHHUS

6 OxpyriieHHE YHCe 1 2 Hemens https://m.edsoo.ru/ad42bfel

7 OxpyriieHHe Yrce 1 3 Henmens https://m.edsoo.ru/4866ab2a
IT

8 PHICHILKA H OTIEHIA PesyIbTaton 1 3 Henens https://m.edsoo.ru/d9c21ccd
BBIUMCIIEHUHI
ITpukunka 1 o1leHKa pe3yabTaToOB

9 PHICHIIKA 1 OTIEHIA pesy 1 3memens | hitps://m.eds00.ru/42bb579b
BBIUMCIIEHUHI
JIunelinoe ypaBHeHue. Pemenue

10 ypaBHEHUIA, CBOSAIIMXCS K 1 4 wenens https://m.edsoo.ru/8da553dd
JINHEHHBIM
JIunein aBHeHHe. Pemenn

11 CHHOC YPaBHCHHC. TCIICHHC 1 4 Henens https://m.edsoo.ru/632a9a8a

ypaBHEHUH, CBOJIAIIUXCS K



https://m.edsoo.ru/784cdd1c
https://m.edsoo.ru/97eaef99
https://m.edsoo.ru/2e8d43dc
https://m.edsoo.ru/c83fe1e6
https://m.edsoo.ru/b75291fe
https://m.edsoo.ru/ad42bfe1
https://m.edsoo.ru/4866ab2a
https://m.edsoo.ru/d9c21ccd
https://m.edsoo.ru/42bb579b
https://m.edsoo.ru/8da553dd
https://m.edsoo.ru/632a9a8a

JINHEHHBIM

KBanpatHoe ypaBHeHue. Pemienne

12 YpaBHEHUIA, CBOASLIMXCS K 4 wenens https://m.edsoo.ru/d26¢f1db
KBaJIpaTHBIM
KBanpatHoe ypaBHeHue. Pemienne

13 YpaBHEHUIA, CBOASLIMXCS K 5 Henens https://m.edsoo.ru/ffde92f6
KBaJIpaTHBIM

14 BukBaapatHbie ypaBHEHUS 5 Hemens https://m.edso0.ru/79483d18

15 BukBaspaTHbie ypaBHEHUS 5 Hemens https://m.edsoo.ru/64b9efca
[Ipumepsl perieHuss ypaBHEHUN

16 TpeTheil M YeTBEPTOI CTENCHEN 6 Henmens https://m.edsoo.ru/8c18feda
pa3IoKEeHUEM Ha MHOXKHTEIIH
[IpuMmepsl perieHus ypaBHEHUN

17 TpeTheil M YeTBEPTOIl CTENCHEN 6 Hemens https://m.edsoo.ru/fa5b88a7
pa3IoKEeHUEM Ha MHOXKHTEIIH

18 Peuerie Ivlp06H0'paHHOHaHI’HI’IX 6 Hexes https://m.eds00.ru/d56625c7
ypaBHEHH

19 Pemenne E[pO6HO-paLII/IOHaJIBHBIX 7 Henmens https://m.edsoo.ru/4252c16d
ypaBHEHHIA

20 Perienne TeKCTOBBIX 33181 7 Henens https://m.edso0.ru/c9ch88d2
areOpanyecKuM METOJIOM

21 Pelierre TEKCTOBLIX 3aAas 7 Henens https://m.edsoo.ru/b4afabl5
areOpanyecKuM METOJIOM

22 Perenne TekCTOBBIX 3a1a 8 Henens https://m.edso0.ru/3cf8d84b
anreOpanvdecKuM METOI0M

23 ,IfOHTpOHLHaﬂ pa6OTf' foTeme o 8 memens https://m.edsoo.ru/d7f52af8

YpaBHEHUS C OJTHOU TIEPEMEHHOM

24 YPABHCHHE C JIBYM3I ICPEMCHHEIMHU 8 Hemens https://m.edso00.ru/df9d8f39
U ero rpaguk

25 YPaBHEHHE C JBYMS [1CPEMCHHBIMH 9 Henens https://m.edso0.ru/5d32aal6
U ero rpaguk

26 CucremMa IByX JTUHEHHBIX 9 Henens https://m.edsoo.ru/2bba28d6



https://m.edsoo.ru/d26cf1db
https://m.edsoo.ru/ffde92f6
https://m.edsoo.ru/79483d18
https://m.edsoo.ru/64b9efca
https://m.edsoo.ru/8c18fe4a
https://m.edsoo.ru/fa5b88a7
https://m.edsoo.ru/d56625c7
https://m.edsoo.ru/4252c16d
https://m.edsoo.ru/c9cb88d2
https://m.edsoo.ru/b4afab15
https://m.edsoo.ru/3cf8d84b
https://m.edsoo.ru/d7f52af8
https://m.edsoo.ru/df9d8f39
https://m.edsoo.ru/5d32aa16
https://m.edsoo.ru/2bba28d6

27

28

29

30

31

YPaBHEHMH C IByMsI IEPEMEHHBIMU
U €€ pellICHUE

Cucrema ByX JIMHEHHBIX
YPaBHEHUH C IByMs IIEpEeMEHHBIMU
U €€ penieHue

Cucrema ByX JIMHEHHBIX
YPaBHEHUH C IByMs IIEpEeMEHHBIMU
U €€ penieHue

Cucrema 1ByX JIMHEHHBIX
YPaBHEHUI C IByMs IIEPEeMEHHBIMU
U €€ peleHne

Pemenne cucreM 1ByX ypaBHEHHH,
OJIHO U3 KOTOPBIX JIMHEHHOE, a
JIPyroe — BTOPOM CTENEHU
Pemenue cucrem 1ByX ypaBHEHMI,
OJHO U3 KOTOPBIX JINHENHOE, a
JIpYyroe — BTOPOH CTEIEHU

9 genens

10 Hemensa

10 menens

10 Hemensa

11 memena

https://m.edsoo.ru/c84h7ec2

https://m.edsoo.ru/85dcbh849

https://m.edso0.ru/497eclfe

https://m.edsoo.ru/73a6debd

https://m.eds00.ru/3962972a

32

Pemenue cucrem AByX ypaBHEHHI,
OJHO U3 KOTOPBIX JINHENHOE, a
JIpyroe — BTOPOU CTENEHHU

11 menens

https://m.edsoo.ru/7ee93blc

33

Pemenue cucrem AByX ypaBHEHHI,
OJHO U3 KOTOPBIX JINHENHOE, a
JIpyroe — BTOPOU CTENEHHU

11 senens

https://m.edso0.ru/253a6d78

34

['paduueckas MHTEpIIpeTALIUS
CUCTEMBI ypaBHEHUI C IBYMsI
NIEPEMEHHBIMU

12 nenens

https://m.edsoo.ru/74aacd41

35

36

37

Pemienune TekcTOBBIX 3a1a4
anredpandeckuM crnocodom

Pemienune TekcToOBBIX 3a1a4
anredpandeckuM crnocodom
KonTponbhas pabota no teme
"CucreMsl ypaBHEHHN"

12 senens

12 Henens

13 Hemensa

https://m.edsoo.ru/c4d16a8f

https://m.edso0.ru/b939ee99

https://m.edsoo.ru/4fd75fe7



https://m.edsoo.ru/c84b7ec2
https://m.edsoo.ru/85dcb849
https://m.edsoo.ru/497ec1fe
https://m.edsoo.ru/73a6debd
https://m.edsoo.ru/3962972a
https://m.edsoo.ru/7ee93b1c
https://m.edsoo.ru/253a6d78
https://m.edsoo.ru/74aacd41
https://m.edsoo.ru/c4d16a8f
https://m.edsoo.ru/b939ee99
https://m.edsoo.ru/4fd75fe7

YucnosBeie HEPAaBCHCTBA U UX

38 9 13 vemens = https://m.edsoo.ru/43de68c6
CBOHCTBaA

39 qHCfI OBBIC HCPABCHCTBA M UX 13 memens  https://m.edsoo.ru/369843b4
CBOHUCTBaA

40 Jluneiinrre IfepaBeHCTBa ¢ oaHou 14 gemens = https://m.edsoo.ru/55eaa389
HepeMeHHOI/I H UX pemeHI/Ie

41 Jlunciinbie EIepaBeHCTBa © onHOH 14 memens =~ https://m.edso0.ru/699fbbd8
nepeMeHHon n ux pemeHHe

42 Jluneiinbie IfepaBeHCTBa ¢ ofHon 14 semens = https://m.edsoo.ru/ea2687d2
HepeMeHHOI/I Hn Uux pemeHHe

43 CHCT?MH HHHeHHLEX HCEPABCHCTE € 15 memens  https://m.edsoo.ru/6aal7218
OJHOU HCpCMeHHOI/I U UX pGHIeHI/Ie

44 CHCT?MH HHHeHHI’fX HCPABCHCTB € 15 memens |~ https://m.edsoo.ru/218d6f2e
OJIHOH IICPECMCHHOU U UX PCIICHUC

45 CHCT?MH HHHeHHLEX HCEPABCHCTE € 15 memens = https://m.edsoo.ru/db291ecl
OJHOU HCpCMeHHOI/I U UX pGHIeHI/Ie

46 KpajpaTHbic HEpaBeHCTBA U MX 16 vemens = https://m.edsoo.ru/6e4fab45
pelieHne

47 KBazipaTHEIC HEPABCHCTBA H HX 16 megens | https://m.edsoo.ru/e665cdbl
pelienue

48 KBazipaTHEIC HEPABCHCTBA H HX 16 vemens = https://m.edsoo.ru/19da69fd
pelienue

49 KpajipaTHbIe HEPaBEHCTBA 1 MX 17 semens = https://m.edsoo.ru/98c2b3bf
pelieHne

50 KBajipatHEIS HepaBEHCTEA U HX 17 menena | https://m.edsoo.ru/3f4a76ea
pelienue
['padmyeckas uHTEpHIpETALUS

51 HEPABEHCTB U CUCTEM HEPABEHCTB C 17 menens  https://m.edsoo.ru/d4528c7a
JBYMsI IEPEMEHHBIMU
['padmueckas uHTEpHIpETALUS

52 HEPABEHCTB U CUCTEM HEPABEHCTB C 18 menenst | https://m.edsoo.ru/5b94c64a

ABYMs ICPEMCHHBIMU



https://m.edsoo.ru/43de68c6
https://m.edsoo.ru/369843b4
https://m.edsoo.ru/55eaa389
https://m.edsoo.ru/699fbbd8
https://m.edsoo.ru/ea2687d2
https://m.edsoo.ru/6aa17218
https://m.edsoo.ru/218d6f2e
https://m.edsoo.ru/db291ec1
https://m.edsoo.ru/6e4fab45
https://m.edsoo.ru/e665cdb1
https://m.edsoo.ru/19da69fd
https://m.edsoo.ru/98c2b3bf
https://m.edsoo.ru/3f4a76ea
https://m.edsoo.ru/d4528c7a
https://m.edsoo.ru/5b94c64a

53

54

KonrtponbHas pabora no reme
"HepaBencrBa"

Kanparuunas ¢pynkuus, e€ rpagux
U CBOMCTBA

18 Hemensa

18 Hemensa

https://m.edso0.ru/b99f5667

https://m.edsoo.ru/e5173a2b

55

56

KBanparuunas pynkmus, e€ rpaduk
Y CBOICTBA
Kanparuunas ¢pynkuus, e€ rpagux
U CBOMCTBA

19 Hemensa

19 wemensa

https://m.edso0.ru/743339¢c6

https://m.edsoo.ru/88ffla6f

57

[Tapabosa, KOOpIUHATHI BEPIIUHBI
napaboJibl, 0Cb CHMMETPUU
napadoJIbI

19 Hemensa

https://m.edsoo.ru/15c24da8

58

59

60

61

62

63

64

[Tapabosna, KOOpAMHATHI BEPIIMHBI
napaboIIbl, 0Cb CHMMETPHH
napaboJIbl

[Tapabosna, KOOpAUHATHI BEPIIMHBI
napaboJIbl, 0Cb CHMMETPHH
napaboJIbI

[Tapabosna, KOOpAMHATHI BEPIIMHBI
napaboIibl, 0Cb CHMMETPHH
napaboJIbl

[Tapabona, KOOpAUHATHI BEPIIUHBI
napaboIibl, 0Cb CHMMETPHH
napaboJIbI

[Tapabosna, KOOpAMHATHI BEPIIMHBI
napaboIibl, 0Cb CHMMETPHH
napaboJTbI

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

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

20 uenens

20 uenens

20 Henensa

21 nenensa

21 Henens

21 nenens

22 Henens

https://m.edso0.ru/8249b96¢

https://m.edsoo.ru/fb278e5c¢

https://m.edso0.ru/ed969721

bubmuoreka [IOK
https://m.edso0.ru/7f43a526

https://m.edso0.ru/5926d73b

https://m.edsoo.ru/cfd1d18d

65

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

22 Henens

https://m.edso0.ru/6739f677



https://m.edsoo.ru/b99f5667
https://m.edsoo.ru/e5173a2b
https://m.edsoo.ru/743339c6
https://m.edsoo.ru/88ff1a6f
https://m.edsoo.ru/15c24da8
https://m.edsoo.ru/8249b96c
https://m.edsoo.ru/fb278e5c
https://m.edsoo.ru/ed969721
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/5926d73b
https://m.edsoo.ru/cfd1d18d
https://m.edsoo.ru/6739f677

66

67

I'paduku pynximii: y = kX, y = kx +
b, y=k/x, y=x3, y=vX, y=[X]
I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|

22 "enens

23 uenens

https://m.edsoo.ru/ealab28c

https://m.edso0.ru/3214a133

68

69

I'padpuku dynakmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
KonTtponpHas pabota o teme
"®yHkun"

23 uenens

23 menens

https://m.edsoo.ru/38baebe?

https://m.edsoo.ru/d7a4d3c6

70

71

ITousTre ynciIoBOH
MIOCJICA0BATCIBbHOCTHU

3amaHue nociae10BaTeIbHOCTH
peKyppeHTHOU (HopMyIIoi 1
dbopmyIioit N-ro 4yieHa

24 uenens

24 uenens

https://m.edsoo.ru/22b51f44

https://m.edsoo.ru/dfc55a2a

72

73

Apudmernyeckas u
TreOMETPHYECKas IIPOTPECCHH
Apudmernyaeckas u
reoMeTpHUYecKasi POrpeccHu

24 uenens

25 Henens

https://m.eds00.ru/36889def

https://m.edsoo.ru/bf2438ea

74

75

dopmyisl N-T0 YIeHa
apu@mMeTHyecKoil u
F€OMETPUYECKON MTPOrPECCU,
CYMMBI [IEPBBIX NUJIEHOB

®opMyIsl N-TO YIeHa
apupMeTHIECKON U
r€OMETPUYECKON MTPOTPECCUH,
CYMMBI IIEPBBIX N YWICHOB

25 Henensa

25 Henens

https://m.eds00.ru/6528a67b

https://m.edso0.ru/9a65ed6f

76

@opmynsl N-TO YIeHa
apupMeTHIECKON U
F€OMETPUYECKON MTPOTPECCUH,
CYMMBI IIEPBBIX N YWICHOB

26 Henena

https://m.edsoo.ru/6d756b46

77

DopMyisl N-T0 YiIeHa
apumeTnyecKoil u
reOMETPUYECKON ITPOrPECCU,

26 Henens

https://m.edso0.ru/ca959173



https://m.edsoo.ru/ea1ab28c
https://m.edsoo.ru/3214a133
https://m.edsoo.ru/38baebe7
https://m.edsoo.ru/d7a4d3c6
https://m.edsoo.ru/22b51f44
https://m.edsoo.ru/dfc55a2a
https://m.edsoo.ru/36889def
https://m.edsoo.ru/bf2438ea
https://m.edsoo.ru/6528a67b
https://m.edsoo.ru/9a65ed6f
https://m.edsoo.ru/6d756b46
https://m.edsoo.ru/ca959173

CYMMBI IIEPBBIX N YWICHOB

78

79

80

81

®opmyibl N-TO YiieHa
apuMeTHIECKOi 1
reOMETPUUYECKON MPOrpeCcCuid,
CYMMBI NIEPBHIX N YWICHOB

N3o0paxenue 4ieHoOB
apupMeTHIECKON 1
r€OMETPUYECKON ITPOrpeECCUi
TOYKaMU Ha KOOPJAUHATHOU
IJIOCKOCTH

M3obpaxeHue 4ieHoB
apu(MeTHYECKON U
r€OMETPUYECKON ITPOTrPeECCUi
TOYKaMH Ha KOOPJAUHATHON
IIJIOCKOCTH

JInHelHbI 1 DKCIOHEHIIUATIbHBIHN
pocT

26 uenens

27 uenens

27 "uenens

27 uenens

https://m.edso0.ru/9c91e859

https://m.edso0.ru/87354e2f

https://m.edso0.ru/d389e56e

https://m.eds00.ru/17298a23

82
83

84

Crno’xHble MPOLIEHTHI
Crno’xHbIe MPOLIEHTHI

KonTponbHas pabora no teme
"YucoBble MOCIEN0BATEIHLHOCTH"

N L

28 Henens
28 Henens

28 "enens

https://m.edsoo.ru/b69be694

https://m.edsoo.ru/35eeee32

https://m.edsoo.ru/9c6d4a74

85

[ToBTOpenue, 06001IeHUE U
CHCTEeMAaTU3alus 3HaHUH. 3aInch,
CpaBHEHHE, ICUCTBUS C
JEHCTBUTEIILHBIMH YHCITAMU,
YHCIIOBas TIpsMast

29 Henensa

https://m.edso0.ru/alb3678a

86

[ToBTOpeHnue, 0600IIeHNE U
CcHUCTeMaTU3als 3HaHH.

HpOI_ICHTBI, OTHOILICHUSA, TPOTIOPpIIUHU

29 menens

https://m.edso0.ru/1d693aae

87

[ToBTOpenwue, 0600IIEHNE 1
CUCTeMAaTH3aIHsl 3HAaHUH.
Oxkpyrienue, mpuOIKeHue,

29 nenensa

https://m.edsoo.ru/2419faae



https://m.edsoo.ru/9c91e859
https://m.edsoo.ru/87354e2f
https://m.edsoo.ru/d389e56e
https://m.edsoo.ru/17298a23
https://m.edsoo.ru/b69be694
https://m.edsoo.ru/35eeee32
https://m.edsoo.ru/9c6d4a74
https://m.edsoo.ru/a1b3678a
https://m.edsoo.ru/1d693aae
https://m.edsoo.ru/2419faae

OLIEHKA

88

89

[ToBTOpEeHHE, 0000IICHUE U
cucTeMaru3anusa 3Hanui. Pemenue
TEKCTOBBIX 33J1a4 apU(PMETUICCKUM
crocooom

[ToBTOpeHnue, 0600IICHNE 1
cucTeMaTu3anus 3HaHui. Pemenne
TEKCTOBBIX 3371a4 apU(PMETHICCKUM
cImocooom

30 Henens

30 Henens

https://m.edsoo.ru/287cfaeb

https://m.edsoo.ru/5dba3c6d

90

91

IToBTOpEHHE, 0000IICHUE U
cucTeMaru3anmsa 3Hanui. Pemenne
TEKCTOBBIX 33J1a4 apUPMETHICCKUM
crocodom

[ToBTOpeHue, 0600IICHNE 1
cUcTeMaTH3aIus 3HaHUH.
[IpeobpaszoBanue anredpanyeckux
BBIPKEHUH, JOMYCTUMbIC 3HAUCHHSI

30 Hemensa

31 wemensa

https://m.edsoo.ru/bch79d68

https://m.edso0.ru/9a4chcee

92

[ToBTOpenue, o6odIIEHNE 1
CUCTeMaTH3aIlHs 3HAaHUH.
[IpeobpazoBanue anredpanyeckux
BBIPAXEHHH, TOMYCTHUMbIE 3HAYCHUS

31 Henensa

https://m.edsoo.ru/c8de5145

93

94

[ToBTOpenwue, 06001IeHUE U
CHUCTeMaTU3alus 3HaHH.
[TpeoOpa3oBanue aaredpandecKux
BBIPKEHUH, TOMYCTUMBIC 3HAUCHHSI

[ToBTOpenme, 0600IIEHNE 1
CUCTEeMAaTH3aIHs 3HAHUH.
[IpeoOpazoBanue anredOpandecKux
BBIPAXXCHHH, TOMYCTHMbIE 3HAYCHUS

31 nenens

32 Henens

https://m.edso0.ru/53a34379

https://m.edsoo.ru/5bc8cacc

95

[ToBTOpeHnue, 0600IIeHNE U
cuctemaTusanus 3HaHuil. OyHKIuu:
MOCTPOCHUE, CBOMCTBA N3YYEHHBIX

byHKIHMA

32 Henensa

https://m.edsoo.ru/79elde7e



https://m.edsoo.ru/287cfaeb
https://m.edsoo.ru/5dba3c6d
https://m.edsoo.ru/bcb79d68
https://m.edsoo.ru/9a4cbcee
https://m.edsoo.ru/c8de5145
https://m.edsoo.ru/53a34379
https://m.edsoo.ru/5bc8cacc
https://m.edsoo.ru/79e1de7e

96

97

[ToBTOpEeHmE, 0600IICHUE U

cucremaTusauus 3HaHuil. OyHKuuu:

MIOCTPOEHKE, CBOMCTBA N3YUCHHBIX
byHKIII
[ToBTOpeHnue, 0600IICHNE U

cucrtemaTusanus 3Hanuil. OyHkuuu:

IIOCTPOEHNE, CBOMCTBA U3yYEHHBIX
byHKIHHA

32 Hemensa

33 Hemensa

https://m.edsoo.ru/a89ebbce

https://m.edsoo.ru/816a61a4

98

99

IToBTOpEHME, 0000IICHUE 1

cucremaTusanus 3Hanuil. OyHkuuu:

MOCTPOCHHE, CBONCTBA N3YUCHHBIX
byHKIII

[ToBTOpeHue, 0600IICHNE U
cUcTeMaTH3aIHs 3HaHUH.
I'paduueckoe pemieHue ypaBHeHUI
U MX CHCTEM

33 Hemensa

33 Henensa

https://m.eds00.ru/243189d8

https://m.eds00.ru/3838889a

100

IToBTOpEHME, 0000IICHUE 1
CHCTEMAaTH3aIus 3HAaHUMN.
I'paduueckoe perieHrne ypaBHEHUH
U UX CUCTEM

34 Henensa

https://m.edsoo.ru/175a7714

101

Hrorosas KOHTPOJIbHAA pa60Ta

34 Henensa

https://m.edso0.ru/99ff7321

102

O000111eHHE U CUCTEMATU3 AL
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

34 Henensa

https://m.edsoo.ru/ed4cd43b



https://m.edsoo.ru/a89ebbce
https://m.edsoo.ru/816a61a4
https://m.edsoo.ru/243189d8
https://m.edsoo.ru/3838889a
https://m.edsoo.ru/175a7714
https://m.edsoo.ru/99ff7321
https://m.edsoo.ru/ed4cd43b

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOI'PAMMBI

7 KUIIACC
Kon .
pOBepsIEMOro IIpoBepsiembie Npe1MeTHbIe Pe3y.IbTaThl 0CBOEHHs OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTarta
1 Hucna 1 BIYUCICHUS
11 BeimonHATe,  couetas  yCTHBIE WM NHCbMEHHBIE  MPHEMBI,
' apupMeTHyecKue JeMCTBUSA C pallMOHAIbHBIMU YUCIAMU
HaxoauTe ~ 3HaueHWsT  YUCIOBBIX  BBIPQXKEHUH,  NPUMEHATH
1.2 pa3HooOpa3HbIe CIIOCOOBI M MPUEMBI BEIYUCIICHHS 3HAYCHUN JAPOOHBIX
BBIPQ)XEHUH, coJlepKallliX OOBIKHOBEHHBIE U JIECITUYHBIE IpOOH
Ilepexoguts OT omHOM (opMbl 3amMcH 4YMcenl K  JApYroi
13 (npeoOpa3oBbIBaTh  JAECATUYHYIO  JApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYI0 B JIECSATUYHYK), B YaCTHOCTH, B OECKOHEUYHYIO
JECATUIHYIO TPOOb)
14 CpaBHMBATH M YIOPSIOYMBATh pallMOHAJIbHBIE YUCIIA
1.5 Okpyriarh uncna
BbINONHATE NPUKUIKY U OLIGHKY pe3ysibTaTa BBIYHCIECHUH, OLEHKY
1.6 3HQYEHU YHUCIOBBIX BBIPAKCHUN. BBINONHATH  IEUCTBUS €O
CTEIEHSIMH C HaTypaJIbHbIMU [IOKa3aTeIsIMU
17 [IpuMeHsATh MNpPHU3HAKM JAETMMOCTH, pa3jOkKEHHEe Ha MHOXUTENIN
HATYPaJIbHBIX YHCEI
Pemarp  mpakTUKO-OpMEHTHUPOBAaHHBIE  3a/add,  CBS3aHHbIE C
OTHOILLICHUEM BEJINYMH, PONOPLHUOHATIBHOCTHIO BEJIMYMH,
1.8 MPOLIEHTAaMHU, HHTEPIPETUPOBATh pE3YyNbTaThl pEIIeHUs 3agad ¢
y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOWCTBAMM pPacCMaTPHBAEMBIX
00BEKTOB
2 Anrebpanyeckue BbIpaXeHUs
21 Hcnonp3oBare anreOpanvyeckyrd TEPMUHOJOTHIO U CHMBOJIHKY,
' MIPUMEHSTH €€ B IPOLIECCE OCBOEHMSI Y4eOHOT0 MaTepuaia
29 Haxomute 3HaueHHsT OYKBEHHBIX BBIPOKEHHH TP  3aJaHHBIX
3HAYEHHUSX NTePEMEHHBIX
23 BbimonHATE mpeoOpa3oBaHMs LEJNOTO BBIPAKEHHS B MHOTOWIEH
MIPUBEJACHUEM MOJIOOHBIX CIaraeMbIX, paCKphITHEM CKOOOK
BbInonHATE yMHOKEHHE OJHOWIEHAa Ha MHOTOYJIEH M MHOTOWIEHa Ha
2.4 MHOTOWJIEH, NPUMEHATh (OpMyJbl KBaapara CyMMBl M KBaJpara
pasHocTH
OcyiecTBIATh pa3ioKEHNE MHOTOUJIEHOB HA MHOXKUTEIH C IIOMOILBIO
2.5 BBIHECEHHMSI 32 CKOOKHM OOILIEro MHOXKUTEIS, TPYINIHUPOBKHU CIAaraeMbIX,
npUMeHEeHHs (HOPMYJIT COKPALIEHHOTO YMHOKEHUS
26 [TpumeHsaTh MpeoOpa3oBaHUsT MHOTOUWICHOB IS PEIICHUS PAsTHHBIX
3aJa4 U3 MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 peaJIbHOM TPAKTUKH
27 Hcnonp30BaTh CBOMCTBA CTENECHEW C HATYpaIbHBIMU II0Ka3aTEISIMU
' U1 IpeoOpa30BaHusl BEIPAXKESHUN
3 YpaBHEHUS U HEPAaBEHCTBA
3.1 Pewmrate JIMHEWHBIE YpPaBHEHHs C OJHOW IEPEMEHHOMW, IPUMEHss




MpaBujia Mepexo/ia OT UCXOJHOIO0 YPaBHEHHUsI K PAaBHOCHIBHOMY €MY.
[IpoBepsTh, SIBISIETCA JIM YUCIIO KOPHEM YpaBHEHUS

[IpumensTs rpaduyeckue METOAbl TNPU PEIICHHH JIMHEHHBIX

3.2 YPaBHEHUH U UX CUCTEM
33 [TonOupars mpuMepsl Hap YKCe, SBISIIOIIMXCS PEHICHUEM JIMHEHHOTO
YPaBHEHUS C IBYMsI IEPEMEHHBIMU
CtpouTth B KOOpAMHATHOMN TIOCKOCTH rpauK JTMHEHHOTO YpaBHEHUS C
3.4 IBYMsI TIEPEMEHHBIMH; IOJIb3YACh TpadUKOM, MPUBOAUTH MPUMEPHI
pellIeHns] ypaBHEHUS
35 Pemate cucremsl 1ByX JMHEHHBIX YPAaBHEHUN C ABYMs IIEPEMEHHBIMU,
' B TOM 4ucCIIe rpaduyecKku
CocTaBndTh U pemarh JUHEHHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX
3.6 YpaBHEHUH IO YCJIOBHIO 33Ja4d, HUHTEPIIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ MOJIY4YEHHbIN pe3ynbTar
4 Koopaunatse! u rpaduku. OyHknnu
N300paxaTh Ha KOOPIWHATHOM MPSIMOH TOYKH, COOTBETCTBYIOIIHE
4.1 3aJIaHHBIM KOOpJMHATaM, Jy4d, OTPE3KH, WHTEPBaJbl, 3alUChIBaTh
YHCJIOBBIE TPOMEKYTKH Ha alNreOpandeckoM sI3bIKe
492 OTtmeyaTh B KOOPAMHATHOM IUIOCKOCTM TOYKM IO 33JaHHBIM
KOOpJAMHATaM
43 Crtpouts rpaduku nuHerHbIX QyHKuud. CTpouts rpaduk GyHKIUU Y
= [x|
OnwuceiBaTh C MOMOIBIO (YHKIUH H3BECTHBIE 3aBHCHUMOCTH MEXIY
4.4 BEJIMYMHAMHU: CKOPOCTb, BpPEMsl, PACCTOSHME, IEHY, KOJINYECTBO,
CTOMMOCTb, TPOU3BOIUTENLHOCTh, BpeMsl, 00BEM pabOThI
4.5 HaxoauTe 3HaueHune QyHKIMK 0 3HAYEHUIO e€ apryMeHTa
Ilonumats rpaduyeckuii cnoco® TpPEeACTaBICHUS U aHAIM3a
4.6 nH(popMaluy, U3BIEKAaTb W HUHTEPIPETUPOBATh HH(OpPMALMIO U3
rpaMKOB peasbHBIX MPOLECCOB M 3aBUCUMOCTEMN
8 KUIACC
Kon .
IpoBepsEMOro IIpoBepsiembie npe1MeTHbIe Pe3yIbTaTbl 0CBOEHHs OCHOBHOI
o0pa3oBaTeIbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJbTarta
1 Uucna u BBIYMCTIEHUS
Wcnonp3oBaTh  HayalibHble  TMPEACTABIEHUS O  MHOXECTBE
11 JNEHUCTBUTENBHBIX YUCEN JJI CPAaBHEHMS, OKPYIJIEHUS W BBIUUCIICHUH,
n300paxkaTh JIEHCTBUTENbHBIE 4YHCIa TOYKAMU Ha KOOPIMHATHOMN
MPAMOI
[IpumensaTs moHsATHE apuU(METUYECKOTOo  KBaJpaTHOTO  KOPHS,
12 HaXO/JWTh KBAJpaTHbIE KOPHHU, HCIONB3Ys TMpPH HEO0OXOAUMOCTU
' KaJIbKYJISITOP, BBIMOJIHATH MpeoOpa3oBaHUs BRIPAXKEHUN, COAEPIKAIINX
KBaJpaTHbIC KOPHU, UCIOJIb3Yysl CBOUCTBA KOPHEU
13 Hcnonp3oBare 3amuck  OONBIIMX M MaJbIX YHCEN C IOMOIIBIO
' JECATUYHBIX Ipo0ei u cTeneHei uncna 10
2 Anrebpandeckue BoIpaKEHUS
21 [IpuMeHATh TOHATHE CTENEHW C LEJIbIM IOKa3aTesIeM, BBITOIHATh

npeoOpa3oBaHUs BHIPAKEHUH, COAEPKAINIUX CTEHEHH C IIeNIbIM




I10Ka3aTcjICM

2.2

BrImoHATE  TOXACCTBEHHBIE  NMPeoOpa3oBaHMs  pPalMOHAIBHBIX
BBIP@KCHHII HA OCHOBE IMpPAaBUJI JACHUCTBHM HAJ MHOIOWICHAMH U
anreOpanvdecKuMu IpoOsIMU

2.3

PaCKJ'Ia,I[BIBaTB KBa,I[paTHBIﬁ TpéXLIJ'IeH Ha MHOKHTCJIN

2.4

3.1

[IpumMeHnsaTh NpeoOpa3oBaHUsl BBIPAKEHUH AJIS PELCHHs Pa3JIMYHbIX
3a/1a4 U3 MAaTEMAaTHKHU, CMEXHBIX IIPEAMETOB, U3 PEAJIbHON IIPAKTUKH
YpaBHEHHUsI U HEpABEHCTBA

Pemars nuHeENHBIE, KBaJpaTHBIE YPABHCHWS U palMOHAJIbHbBIC
YpaBHEHUS, CBOASAIIMECS K HUM, CUCTEMBI JBYX YPABHEHUW C ABYMs
IIEPEMEHHBIMU

3.2

3.3

IIpoBoguTh npOCTEMIIME HCCIENOBAaHUS YPAaBHEHUH U CHUCTEM
ypaBHEHHM, B TOM 4YHCI€ C TPUMEHEHHEM TpadHuuecKux
NpeJCTaBIeHUN (yCTaHAaBIUBaTh, UMEET JM YpaBHEHHE WM CUCTEMa
YPaBHEHUH pelleHus], €CJIU UMEET, TO CKOJIbKO, U IIPOYEe)

[lepexomuth OT cIOBeCHOH  (OpPMYIHpPOBKM  3amadu K e
anreOpanvyeckoil MOJIEIH C TMOMOIIBIO COCTABIICHUS YPaBHEHHS WIIU
CHUCTEMBI ypaBHeHI/If/'I, HHTCPIPECTUPOBATH B COOTBECTCTBUH C
KOHTEKCTOM 33J]auM IOJYyYEHHBIN pe3yJbTar

3.4

4.1

4.2

9 KVIACC

Kon
NpoBepPsIeMOro
pe3yjabTara

1
1.1

IIpuMeHsTh CBOMCTBA YUCIIOBBIX HEPABEHCTB JJIl CPABHEHUS, OLEHKH,
pelaTh JIMHEMHbBIE HEPABEHCTBA C OJIHOM MEPEMEHHOW U UX CHUCTEMBI,
naBaTh  rpaUYecKyl0  WUIIOCTPAlMI0  MHOXECTBA  pEUIeHUiH
HEpaBEHCTBA, CUCTEMbl HEPABEHCTB

OyHKIUU

[lonuMaTh M UCHONB30BaTh (PYHKIMOHAJbHBIE MOHATUS M SA3BIK
(TepMUHBIL, CHUMBOJIMYECKHE OOO3HAYEHMsI), ONPEAENATh 3HAuCHUE
(GYHKIMU MO 3HAYEHMIO apryMEHTa, ONpEeNsATh CBOWCTBA (YHKLIUHU
1o €€ rpauKy

Crpouts rpaduKu 371€eMEHTapHbIX PYHKINN BUJA:

y=k/x
, Y =X%, Yy = X%, Y = [X|, onuchIBaTh CBOMCTBA YMCIOBON (DYHKIUU IO €€

rpaduxy

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

Yucna 1 BEIUUCIIEHUSI

CpaBHI/IBaTI) U YHOOpAOOYMBATH pallMOHAJIBHBIC W HWPpalrOHAJILHBIC
qucia

1.2

BremonHaTs apI/I(I)MeTI/I‘-ICCKI/Ie HeﬁCTBHH C pallMOHAJIbHBIMU YUCIIaMH,
coucTasd YCTHBIC WU NHMCbMCHHBIC HpI/IéMI)I, BBIITOJIHATH BBIYUCICHUS C
HppallOHAJIbHBIMU YU CJIAMHU

1.3

Haxonute 3HaueHust creneHeld ¢ LEIbIMU ITOKA3aTelIMU U KOPHEW,
BBIUUCIIATH 3HAYCHUS YUCIIOBBIX BBIPAKCHUN

1.4

OKpyrisTh AEUCTBUTENBHBIC YNCTIA, BBITOIHATh IPUKUIKY PE3ysbTaTa
BBIYMCIICHH, OLICHKY YMCJIOBBIX BBIPAKEHUN

YpaBHEHUs 1 HEPABEHCTBA




2.1

2.2

2.3

2.4

Pemlarp  nuHENHBIE W KBaApaTHbIE YpPaBHEHMs, YpaBHEHUS,
CBOJSIIIMECS K HUM, POCTEHIINE TpOOHO-pallMOHATIbHBIC YPABHEHUS

Pemate cucTeMsl IByX JIMHEWHBIX YPAaBHEHUH C IBYMs IIE€PEMEHHBIMU
U CUCTEMBI IBYX YPaBHEHHH, B KOTOPBIX OJIHO YPAaBHEHUE HE SIBIACTCS
JIMHEHUHBIM

Pemarp TekcTOBBIC 3a7auM anreOpandecKuM CIOCOOOM C TIOMOIIBEO
COCTaBJICHUS YPaBHEHHUS WM CHUCTEMbI JIBYX YpPaBHCHHUH C JByMs
NEPCMCHHBIMU

[IpoBoauTh mpoCTEWIIME MCCIECIOBAHUS YPAaBHEHUHM U  CHUCTEM
yYpaBHEHMH, B TOM 4YHCI€ C TNPUMEHEHHEM TIpaduuecKux
IIpeICTaBICHUN (HallpuMep, yCTaHaBIUBAaTh, UMEET JIM YPAaBHEHUE UIIU
cucTeMa ypaBHEHUH peleHus, €Clid UMEET, TO CKOJIbKO)

2.5

Pemlatp  nuHEiHBIE  HEpPaBEHCTBA, KBAJApPAaTHbIE  HEPABEHCTBA,
M300pakaTh PEIICHHE HEPABCHCTB HA YHCIIOBOW IMPSMOM, 3aIIMCHIBATH
pelieHue ¢ NOMOILIbI0 CUMBOJIOB

2.6

Pemate cucTeMBl JIMHEHHBIX HCpPaBCHCTB, CHCTCMbl HCPABCHCTB,
BKIIFOYAKOIIKUEC KBAaJApPaTHOC HCPABCHCTBO, I/1306pa)KaTI> peUICHUC
CUCTCMblI HCPABCHCTB Ha YHICIO0BOM Hpi[MOfI, 3alMUCbIBaTh PCUICHUC C
IIOMOIIBO CMMBOJIOB

2.7

Hcnonp3oBarh HCPABCHCTBA IIpU PCIICHUHN PA3JIMYHBIX 3a1a4

OyHKIUU

3.1

3.2

3.3

Pacno3naBate ~ QyHKIMM ~ u3yyeHHbIX  BUAOB.  Iloka3biBaTh
CXEMAaTUYECKH PacIoJIOKEHUE HAa KOOPAMHATHOMN TIOCKOCTH Ipa(UKOB
byukuii Buma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBucuMocTH OT
3HaYeHUH K03(pPUIIMEHTOB, ONTUCHIBATH CBONCTBA (DYHKIIHI
[Ioka3piBaTh CXEMaTUYECKH PpACIOIOKEHHE Ha KOOPJIAMHATHON
IUIOCKOCTU TpadukoB GyHKUUH Buaa Y = VX, Y = [X| U omnMchIBaTh
CBOMCTBa (PyHKIMIA

Crpoutb ¥ M300paxkaTh CXEMaTHYECKH TIpadUKu KBaJPAaTHUHBIX
(GyHKIMI, ONMChIBaTH CBOMICTBA KBaApaTUYHBIX (PYHKUMH 1O uUX
rpadukam

3.4

Pacnio3HaBath KBaJIpaTuuHyi0 (QYHKIHMIO TO (opmyie, HPUBOAUTH
MpUMephbl KBaApAaTUYHBIX (QYHKIUN H3 peanbHOM JKHU3HM, (PU3MKH,
reOMETPUH

ApI/I(bMCTI/IquKa}I H TCOMCTPHUYICCKAA IMTPOTPECCUU

4.1

4.2

4.3

Pacnio3naBate apuMeTHYECKyI0 U T€OMETPUUECKYIO TPOTPECCHH TIPU
pPa3HBIX criocobax 3agaHus

BbINONMHATE BBIYMCIEHUS C MCMOJNb30BaHHEM (GOpMyl N-TO wieHa
apu(pMeTHYECKOH M TeOMETPUYECKO MpOorpeccui, CyMMbl MEPBBIX N
YJIEHOB

I/I3o6pa>1<aTL YICHBI MMOCICAOBATCIbHOCTU TOYKAMHU Ha KOOp,[[HH&THOfI
IIJIOCKOCTH

4.4

Pemrates 3amaum, CBsS3aHHBIC C YUCIOBBIMH TOCIEIOBATEIBHOCTSIMH, B
TOM 4YHCIE€ 3aJaud U3 pealbHOM KU3HM (C HCIOJIb30BAHHEM
KaJIBKYJIATOPA, IU(PPOBBIX TEXHOJIOTHI)




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 Yucia v BBIYUCIICHUS
Jpobu OOBIKHOBEHHbBIE W JECATHYHBIC, MEPeXo] OT OJHOW (OpMBI 3alUCU
11 npobeit xk apyroi. IloHsTHE palMOHANBHOTO 4YHCIA, 3allCh, CPaBHEHUE,
YIOPAI0YMBAHUE PAIIMOHAIBHBIX YHCEI
12 ApudmeTnueckue AeWCTBUS C palliOHAIbHBIMU YnciIaMu. Perienue 3a1ay u3
peabHOM IPAaKTUKHU HA YacTH, Ha 1po0u
13 CreneHnb ¢ HaTypaJbHbIM IIOKa3aTeJeM: OIpEleleHue, NpeoOpa3oBaHUE
BBIPQXXEHHI Ha OCHOBE OIpeeNIeHus], 3aITUCh OOJIBIIUX YHCel
14 [IpouieHThl, 3anuch MPOLEHTOB B BHUJAE ApoOU U ApoOU B BUJE MPOIEHTOB.
Tpu OCHOBHBIE 3aJ]Ja4M HA MPOLEHTHI, PEIICHUE 337a4 U3 PeaIbHON IPAKTUKHU
15 [IpuMeHeHHe TPU3HAKOB  JEIMMOCTH, PpAa3JIOKEHUE HA  MHOXHUTEIU
HaTypaJIbHbIX YUCEIl
16 Peanbuple  3aBUcMMOCTM, B TOM  4Mcle mpsMas U oOpaTHas
MPONOPIUOHAIBHOCTH
2 Anrebpanyeckue BhIpaKeHUs
21 [lepemeHHbIE, UUCTOBOE 3HAYEHUE BBIPAXKEHUS C IepeMeHHOU. JlonmycTrumbie
3HaYEHUs IEPEMEHHBIX
29 [IpencraBiaeHre 3aBUCHMOCTH MEXIy BEIUYMHAMH B BUAEC (OPMYIIHI.
Brruucnenus no ¢popmynam
23 [IpeobpazoBanre = OYKBEHHBIX  BBIPOKEHUM, TOXKICCTBEHHO  pPaBHBIC
BBIPKEHUS
2.4 CBolicTBa CTENIEHU C HATYPAJIbHBIM [10KA3aTeIEM
25 OpnHowieHbl U MHOrouneHsl. CreneHb MHorowieHa. Cllo)KeHHE, BBIUMTAHUE,
YMHOXEHHE MHOTOWJIEHOB
26 DopMysbl COKPAIEHHOIO YMHOKEHUS: KBaJpaT CyMMBbI U KBaJlpaT pa3HOCTH.
Popmysa pa3HOCTH KBagpaToB. Pa3noxkeHne MHOrOWIEHOB HA MHOXKUTEIN
3 YpaBHeHus
31 VYpaBHeHHE, KOpEHb YPaBHEHNs, NpaBuIa npeoOpazoBaHusl ypaBHEHUS,
PaBHOCHUJIIBHOCTb YPAaBHEHUN
32 JIuneliHoe ypaBHEHUE C 9I[HOI71 nepeMeliHoﬁ, YUCJIO KOPHEW JIMHEWHOIO
yYpaBHEHUS, PELlIEHUE JIMHEHHBIX YpaBHEHHM
33 CocraBnenue ypaBHevHHﬁ M0 YCJIOBHUIO 33/1aud. PelieHne TEeKCTOBBIX 33/ay C
MIOMOUIbIO YpaBHEHUIN
3.4 JluHeliHOE ypaBHEHHUE C IByMsl IEPEMEHHBIMH U ero rpaduk
Cucrema [ByX JMHEWHBIX ypaBHEHUH C ABYMsl INEpEeMEHHbIMH. Pemenue
3.5 CUCTEM YpaBHEHHI criocoOOM MOoJACTaHOBKH. [IpuMepsl pemieHus: TeKCTOBBIX
3a/1a4 C IOMOLUIBIO CUCTEM YPABHEHHM
4 Koopaunate! u rpadpuku. yHKIun
4.1 Koopaunara Touky Ha IPSIMOIA
492 qI/ICJ‘IO]EBIe MPOMEXYTKH. PaccTrosiHre Mexay IByMs TOUKaMHU KOOPJUHATHOMU
npsIMOit
43 [IpsimoyronpHas cuctema koopaunaT, ocu Oxu Oy. AbGcuucca u opauHaTa

TOYKHU Ha KOOpI[HHaTHOfI TIJIOCKOCTH




[Tpumepsr rpadukoB, 3amaHHbIX (Gopmyrnamu. UTeHune rpadukoB peaqbHBIX

4.4 .
3aBHCUMOCTEH
4.5 [onsarue ¢pynkuuu. ['papuk ¢pynkunu. CorcTBa QyHKIHIA
4.6 Jlunetinas pynkus, e€ rpaduk. ['padux yHkmn y = [x|
47 Fpa(lmqecEcoe pELICHHE JIMHEMHBIX YPAaBHEHHM M CUCTEM JIMHEWHBIX
ypaBHEHUH
8 KJIACC
Kox IIpoBepsieMblii 3JIeMEeHT CO/ieP:KAHUSA
1 Yucna u BIYUCICHUS
11 KBagpatHbiii kopeHb u3 uucna. IlonsaTe 00 HppalMOHAJIBHOM 4YHCIIE.
JlecaTUYHBIC TPUOJIMKESHUST UPPALMOHATBHBIX YHCEIT
CpoiicTBa apu(MeTHUECKUX KBaJIpaTHBIX KOPHEW W WX NPUMEHEHHE K
1.2 IpeoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUH U BBIYUCICHUAM. JleficTBUTENbHbIE
qrcia
1.3 Cremnens C 1e7bIM TIOKa3aTenieM u e€ cBoiicTBa. CTaHmapTHas 3aluch Yuciia
2 Anrebpanyeckue BEIpaKESHUs
2.1 KBagpatHbiii TpEXuiieH, pa3iokeHnue KBAIPaTHOTO TPEXUICHA HA MHOKUTEITH
2.2 Anrebpanyeckasi 1poOb. OCHOBHOE CBOMCTBO anrebpandeckoi apodu
2.3 Crnosxenue, BBIYMUTaHHUE, YMHOXKEHUE, JIeJICHHE alre0Opanyeckux Ipooeit
2.4 PanrioHanbHbIE BRIp@KEHUS U UX TIPEOOpa30BaHUe
3 YpaBHEHUS U HEpPAaBEHCTBA
31 KBagpatHoe ypaBHeHMe, ¢opMyiaa KOpHEH KBaJIpaTHOTO YpaBHEHHUS.
Teopema Buera
3.2 Pemienue ypaBHeHM, CBOJISAIIMXCS K IUHEWHBIM U KBaIPaTHBIM
3.3 [Tpocreiinme ApoOHO-pallMOHATIbHbBIE YPaBHEHUS
I'paduueckas uHTEpnpeTalus ypaBHEHUN € ABYMS NEPEMEHHBIMH U CHUCTEM
3.4 JIMHEWHBIX YPAaBHEHHUH € JBYMs IepeMeHHbIMU. [IpumMepsl pemenus cucrem
HEJIMHEHHBIX YpaBHEHUH C IByMs IEpEeMEHHBIMU
3.5 Pernienue TeKCTOBBIX 3aJ1au aJIreOpandeckuM crocoOom
3.6 YucaoBble HEPAaBEHCTBA U MX CBOWCTBA
3.7 HepaBeHCTBO ¢ 0JHO NTEpEMEHHON
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JInneliHbple HEpaBEHCTBA C OJJHOM EPEMEHHOU
3.10 CucreMbl TMHEHHBIX HEPABEHCTB C OJIHOM MepeMeHHON
4 DOyHKIIUA
41 [lonsitne ¢ynkmuu. OOMacTh oOMNpeNeNieHuss W MHOXKECTBO 3HaYeHH
¢ynkuuu. CrnocoOsl 3ajaHus QyHKIUN
4.2 I'padux ¢pynkuuu. UreHre cBOMCTB GyHKIMU 1O €€ rpaduKy
4.3 [Ipumeps! rpadukoB QYHKIIHM, OTpaXKaroIUX pealbHble IPOLECCHI
44 OyHKIUM, ONHUCHIBAIOIIME TMPSIMYH0 U OOpaTHyI IPONOPLHMOHAIbHBIE
3aBHCUMOCTH, UX IpauKu
4.5 OyHkuu y =x% y = X?
4.6 Oynkiun y = [x, y = |x|
4.7 I'paduueckoe pelieHne ypaBHEHUH U CUCTEM YpaBHEHUH

9 KVIACC




Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1 Yucna u BBIYHUCIECHUS
11 PanmonanbHple 4Mclla, MppalMOHAIbHBIE 4YHCIA, KOHEYHblE U OECKOHEUHbIE
JECATUYHBIE JPOOH
MHOXeCTBO IeHCTBUTEIBHBIX YUCEN, IEHCTBUTEIbHbIC YUCIIA KaK OECKOHEUHbIE
12 JecaTu4Hble ApoOu. B3auMHO 0JJHO3HaYHOE COOTBETCTBUE MEXYy MHOXKECTBOM
JEHCTBUTENBHBIX YKMCEN U KOOPAMHATHOH npsMoil. CpaBHEHME 1EHCTBUTENIBHBIX
qucen
1.3 Apudmerndeckue 1eHUCTBUSA C ACHCTBUTEILHBIMU YHCIIAMA
Wsmepenusi, npubimxenus, oeHKd. PazMepbl 00BbEKTOB OKPY)KAIOILIET0 MHpa,
14 JUINTEJIBHOCTh IPOLECCOB B OKpyxkarwomeMm wmupe. ITpubnmxéHHoe 3HaueHue
BEJIMYMHBI, TOYHOCTh NpuOImkeHus. Okpyrienue uucen. [Ipukuaka u oueHka
pe3yJIbTaTOB BHIYHUCICHUIN
2 YpaBHEHUs U HEPAaBEHCTBA
2.1 YpaBHEHHUsI C OHON TEpEMEHHON
2.2 JluneliHoe ypaBHeHue. Perienne ypaBHeHU, CBOISAIMXCS K IMHEHHBIM
2.3 KBanpaTtHoe ypaBHeHue. Perienne ypaBHeHUH, CBOISAIIMXCS K KBaIPaTHBIM
24 BI/IKB"aL[anTHoe ypaBHeHze. [Ipumepsl pemieHus ypaBHEHMH TpeTbell u
4yeTBEPTOM cTeneHel pa3iokeHueM Ha MHOKHUTEIN
2.5 Pemenne npoOGHO-paliiOHANBHBIX YpaBHEHUN
2.6 CucreMsl ypaBHEHUH
2.7 YpaBHeHUeE ¢ ABYMsI IEPEMEHHBIMU U €ro Tpaduk
2.8 Pemienue cucrem JBYX JIMHEHHBIX YpaBHEHUH C ABYMs IEpEMEHHBIMU
29 PemeHUI/Ie CHCTEM JIBYX ypaBHEHMH, OJHO M3 KOTOPBIX JIMHEHHOE, a Ipyroe —
BTOpOI1 CTENEeHN
2.10 I'paduueckast MHTEpIIPETALMs] CUCTEMbI YPaBHEHHH € IByMsI I€peMEHHBIMU
2.11 Penienune TeKCTOBBIX 3a/1a4 aJIreOpanyeckiuM cnocobom
2.12 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA
2.13 PelieHre nMHENHBIX HEPABEHCTB C OJHOW IEPEMEHHOU
2.14 Peuienne cucreM JTMHENHBIX HEPABEHCTB C OJHOW IIEPEMEHHOU
2.15 KBanpaTHble HEpaBEHCTBA
216 I'padmyeckass uHTEpHpeTanysi HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMs
HepEeMEHHBIMU
3 OYHKIIH
31 Ksanparuunas ¢ynknus, e€ rpadpuk u cpoiictBa. [lapabGona, KOOpIUHATHI
BEPILKHBI MapadoJibl, OCb CAMMETPUHU TapaboJIb
3.2 ['paduku Gynkumii y=kx, y=kx+bu ux coiicra
3.3 I'padukn Gyukumii y=K/X, y = X°ut ux cBOWCTBA
3.4 ['paduku pyHKIMH , U UX CBOWCTBA
4 UYucnoBble NOCIEA0BATENBHOCTH
41 Omnpenenenue u CocoObl 33JaHUSI YUCIOBBIX IOCIEIOBaTENbHOCTEH. 3ananue
H0CJIEI0BATENIbHOCTH PEKYPPEHTHOM (hopMysioi u popMyIioi N-ro yieHa
42 Apudmernueckas mnporpeccus. PopMynasl N-ro  wieHa apUpMETHUECKOM
POTPECCUU, CYMMBI NIEPBBIX NUJICHOB
4.3 I'eomerpuueckass nporpeccusi. PopMmyabl N-ro  WIEHa TE€OMETPUYECKON




MIPOTPECCUH, CYMMBI MIEPBBIX NUICHOB

4.4
4.5

N3o0pakeHre dWiIeHOB apu(METHUYECKOM ¢ TEeOMETPHUYECKOW TMPOrpecCHid
TOYKaMHU Ha KOOPJAMHATHOM IIJIOCKOCTH. JIMHEHHBIN U 3KCIIOHEHIMAIbHBIN POCT

C1oKHbI€ NTPOLIEHTHI




ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsIEeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHO MPOrPaMMbl OCHOBHOI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHHe OnepupoBaTh IMOHATHSAMHU: MHOXECTBO, IIOJMHOXKECTBO,
OlepalMy HaJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATh IOHATUAMM:
rpad, cBS3HBIN rpad, AepeBO, MK, MPUMEHITh UX MPHU PELICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduueckoe MpeacTaBlIeHue MHOXKECTB
JUIsL OTIMCAHMS PEAIBHBIX IPOLIECCOB U SIBJICHMM, IIPU PELICHUU 3a]a4
U3 APYrux y4yeOHBIX MPEAMETOB

YMeHue OIICPHUPOBATH IMOHATHAMMA: OIIPCACIICHUC, aKCHMOMaA, TCOpEMaA,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC UM  JIOXKHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTL IIPHUMCPLI W KOHTPIIPUMCEPLI, CTPOUTH
BbICKA3bIBAHHA U OTPUILIAHHA BBICKA3bIBAaHHI

YMeHue ornepupoBaTh MOHSTHSAMHU: HATypajdbHOE YHCIIO, MPOCTOE M
COCTaBHOE YMCIIO, JEIUMOCTb HATypaJIbHbIX YHCEJI, IPU3HAKU
JETUMOCTH, IIEeJI0€ YHCJIO, MOAYJIb YHUCIA, OOBIKHOBEHHAs ApOOb M
JecsiTUYHas OpoOb, CTAHIAPTHBINA BUJ YKCIA, pallMOHAIBHOE YHUCIIO,
UppalMOHAJILHOE YHUCJIO, apu(METUUYECKUIl KBaJpaTHbI KOpEHB;
YMEHUE BBINOJHATH JEHUCTBUS C  YUCJIAaMH, CpPaBHUBATb U
YHOOPSIIOYMBATh YKCTA, TMPEACTABISATh 4YHCIAa Ha KOOPAUHATHOU
NpsIMOM, OKPYIJIATH YHUCIIA; YMEHHUE JENaTh MNPUKUAKY U OLIEHKY
pe3yJibTaTa BEIYMCIEHUN

YMeHHe onepupoBarh IMOHATUAMM: CTEIEHb C LEIBIM II0KAa3aTeseM,
apudmeTnyecKuil KBaJpaTHBIM KOPEHb, MHOTOUWIEH, ajlreOpandeckast
IpoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHON CTEMEeHU
0oJbIlle €AMHUIBI; YMEHHE BBINOJIHATH pacuérbl Mo Qopmynam,
npeoOpa3oBaHusl LENbIX, JAPOOHO-PAllMOHAIBHBIX BBIPAKEHUH U
BBIPA)KEHUI C KOPHSAMM, Pa3jOKEHHE MHOIOYICHAa HAa MHOXKUTEIH, B
TOM YHCIIE C MCIIOJb30BaHUEM (OPMYNI Pa3HOCTH KBaJpaToB H
KBaJ[paTa CyMMBI U pa3HOCTH

YMeHHe onepupoBaTh NOHATUAMU: YACIOBOE PABEHCTBO, YPAaBHEHHE C
OJIHOM IIEPEMEHHOM, YHUCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE penlaTh JUHEHHbIE U KBAJApPATHBIC YpABHEHUS,
IpoOHO-pallMOHATIbHBIE YPAaBHEHUS C OJHON INEepeMEHHOW, CHCTEMBI
JBYX JIMHEHHBIX YpaBHEHWH, JJUHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble U JIPOOHO-pAIlMOHAIIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHCJE MPU PEIIECHNUHN 33134 U3 JIPYruX MpeaMETOB
U TPAKTUYECKHUX 3a7a4; YMEHUE MHCIOIb30BaTh KOOPAMHATHYIO
NpSIMYI0O ¥ KOOPJIMHATHYIO IJIOCKOCTh JUISI M300pa)KeHHsI peleHuit
YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: (YHKLUSA, rpaduk GYyHKIMU, HYIH
byHKINH, MIPOMEXKYTKH 3HAKOIOCTOSHCTBA, MIPOMEXKYTKH
BO3pacTaHus, yObIBaHUS, HaWOOJbIIEE M HAUMEHbIIEC 3HAYCHUS
byHKIHIH; yMeHHE OIIEpUPOBATH HOHATHSAMHU: npsmast
MPONOPIMOHATIBHOCTD, JHUHEWHas (YHKIUS, KBaapaTuyHas (QyHKIIHS,
oOpaTHass TPOIMOPIIMOHATBLHOCTh, TMapaboiia, TUrepOosia; yMEHHE
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CTpOoUTh rpaduku GYHKIIUHA, UCTIOIB30BaTh TPadUKH 11 ONIPEACIICHHS
CBOWCTB MPOIIECCOB M 3aBUCUMOCTEH, IS PEIICHHs 3a7ad U3 APYTUX
y4eOHBIX TIPEJMETOB W pEaJbHOW JKM3HHU;, YMEHHE BBIpAXKaTh
(dhopMyliaMy 3aBHCHMOCTH MEXKy BETMYUHAMU

Ymenue OIIepUpOBATH MOHATHUSIMU: II0CJIEZIOBATEIbHOCTb,
apupmeTHyeckass M IeOMEeTpUYecKas  IPOIpecCHH;  yMEHHue
WCIOJIb30BaTh CBOMCTBA MOCIIEAOBATENLHOCTEH, (OPMYIBI CyMMBI U
o0IIero 4jeHa MpH pelIeHUM 3a/ad, B TOM 4YMCIe 3a1ad U3 JIPYTux
y4eOHBIX PEAMETOB U PEATBHOM KU3HU

YMeHue pemarb 3aJaud pa3HbIX TUIOB (B TOM YHUCJIE€ Ha MPOLIECHTHI,
IO M 4YacTH, JBUXKEHHE, padoTy, IeHy TOBApOB U CTOMMOCTh
MOKYIIOK U yCITyT, HAJIOTH, 3a7a4i U3 00JIaCTH YIIPaBICHUS JTNIHBIMU U
ceMeiHbIMU  (UHAHCAMH); YMEHHE  COCTaBIIATH  BBIPAKEHUS,
YpaBHEHMSI, HEPABEHCTBA MW CHCTEMbI 110 YCIOBHIO 3aJayH,
WCCIIEIOBATh MOJIYYEHHOE PELIEHHE U OLEHUBATh MPaBAONOJI00HOCTh
MOJYYECHHBIX PE3YyJIbTATOB

YMeHne onepupoBaTh HMOHATHAMH: (HUTypa, TOUYKA, OTPE3OK, MpsMasd,
Jyd, JIOMaHasi, yroj, MHOIOyTOJIbHUK, TPEYroJIbHHUK, PaBHOOEAPEHHBbII
U PaBHOCTOPOHHUN TPEYroJbHUKH, MIPSIMOYTOJIbHBII TPEYrolbHUK,
Me/iMaHa, OUCCeKTpUca M BBICOTA TPEYroJbHMKA, YETHIPEXYTOJIbHUK,
napajuiesiorpaMMm, pomM0, HOpSIMOYTOJIBHHMK, KBaJpaT, Tpamnenus;
OKPY>KHOCTb, KPYT, KacaTellbHas; 3HAaKOMCTBO C IPOCTPAHCTBEHHBIMU
¢urypamu; yMeHue pemaTh 3aJadyd, B TOM UYHCJIE U3 IOBCEIHEBHOM
KU3HU, Ha HAXO0XKJIEHUE I€OMETPUYECKHUX BEJINYMH C IPUMEHEHUEM
M3Y4YEHHBIX CBOMCTB GUryp U (hakToB

YMeHue onepupoBaTh IOHATHUSMHU: PABEHCTBO (UIyp, PaBEHCTBO
TPEYrOJIbHUKOB; MapauIeIbHOCTh M TMEPHEHAMKYISIPHOCTh MPSMBIX,
yrojl MeXAY NpsIMbIMU, NEPIEHIUKYJAp, HAKJIOHHAs, NPOEKLu,
nonobue ¢puryp, NoJoOHbIE TPEYTrOJIbHUKH, CUMMETPHUSI OTHOCUTEIBHO
TOYKM U TNPAMOH; YMEHHE pacro3HaBaTb PaBEHCTBO, CUMMETPHUIO U
nonobue ¢uryp, napamieIbHOCTh U NEPIEHAUKYISIPHOCTh NMPSMBIX B
OKPYKaIOIIEM MUDE

11

YMeHue onepupoBaTh IOHATUAMM: JUIMHA, PAcCTOSIHUE, YIroj
(BeMIMuMHA yTa, CHHYC U KOCHUHYC yIJla TPEYrojbHHKA), IIOLIA/ib;
YMEHHUE OLIEHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKpYKaroIIeM
MHpE; YMEHHE MPUMEHATh (GOpMyNbl MEepuMeTpa U  IUIOIIATU
MHOTOYTOJIbHUKOB, JJIUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO TapajulefienuNesia; yYMEHHE NPUMEHSITh HPU3HAKU
paBEHCTBa TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYIOJbHUKA,
teopemy Iludaropa, TpUrOHOMETPHUYECKHE COOTHOIICHUS IS
BBIYMCIIEHUS IUIMH, PACCTOSIHUH, IUIOIAIEH

12

YMmenue wu3zo0pakaTh IUIOCKMEe (UTYpBl M HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUTYPBl OT PYKH, C TOMOULIBIO YEPTEKHBIX
UHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB 10 TEKCTOBOMY HIJIH
CHUMBOJIBHOMY OIMCAHHIO

13

YMeHue onepupoBaTb MOHATHSMH:  MPSMOYTOJIbHAs — CHUCTEMa
KOOp/AMHAT, KOOPAMHATHl TOYKH, BEKTOp, CyMMa BEKTOPOB,
MPOU3BE/ICHNE BEKTOPA HA YUCIIO0, CKAJISIPHOE MPOU3BECHIE BEKTOPOB;
YMEHHE HCTOJIb30BaTh BEKTOPHI M KOOPIWHATHI JJISl MPEACTABICHUS
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JAHHBIX W pELIeHUs 3aJad, B TOM 4YHCIE M3 JAPYrMX Y4eOHBIX
IIPEAMETOB U PEaIbHOM JKU3HU

VYMmenne ONCprupoOBaTh INOHATUAMMU! CTOJIOUKOBBIE U KPYTOBLIC
IMarpaMMbl,  TaOIUIBI, cpenHee  apudmMeTHdeckoe, MeIuaHa,
HauOOoJbIIee W HAMMEHBIEE 3HAYCHUS, pa3MaxX YHCIOBOTO Habopa;
YMEHUE  W3BJCKaTh, HWHTEPIPETUPOBATh H  MPEOOpPa3OBBIBATH
uHpOpMAIMIO, TPEICTABICHHYI0 B TaOlWIaX W Ha JUarpaMmax,
OTPaKAIOIIYIO CBOWCTBA M XApPAaKTEPUCTHKH PEATBHBIX MPOIECCOB U
SIBJICHHP'I; YMCHUC pacrio3HaBaThb N3MCHYUBLIC BCIIMYNHBI B
OKpYIKaroIieM MHUpe

15

YMeHue omnepupoBaTh TMOHATHSIMH: CIyYaWHBIA OMNBIT (CITydalHBIN
SKCIEPUMEHT), dJEMEHTApHOE€ COOBITHE (JIIEMEHTAPHBIA HCXO.)
CIIy4aiflHOTO OIbITa, CIIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YyMEHUE HaXOIUTh BEPOSATHOCTU CIIYyYallHBIX COOBITUH B OIBITaX C
PaBHOBO3MOXKHBIMH DJIEMEHTapPHBIMU COOBITHSIMH; YMEHHE pellaTh
3aJaud METOJIOM OpPraHM30BAaHHOTO Iepedopa W C HCIOJIb30BAaHHEM
MpaBWJIa YMHOXXEHHUS; YMEHHUE OIICHHBATh BEPOSTHOCTH pPEaTbHBIX
COOBITUN M SIBICHWUH, MMOHUMATH POJb MPAKTUUECKH JOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITHM B OKpYXAlOIleM MHpPE U B IKHU3HU;
3HAKOMCTBO C IIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBIIINX YUCEI U €r0 POJIbIO B MACCOBBIX SIBJICHHSIX

16

YMeHue BbIOMpaTh MOIXOASIIMM H3ydeHHBIH METOJ| Ul pEeLIeHus
3a/la4¥, TPUBOJUTH MPUMEPHl MaTeMaTHYECKHX 3aKOHOMEpPHOCTEW B
IIPUPOJE U JKU3HHU, PACIIO3HABATh MPOSIBICHUE 3aKOHOB MAaTEMaTHKU B
HCKYCCTBE, OINUCBHIBATH OTJAEIbHBIE BBIIAIOIIMECS  PE3YyJIbTaThl,
MIOJIyYEHHBIE B XOJ€E pa3BUTHUA MaTEMaTHKU KaK HayKH, NPUBOJIUTH
MIpUMepPbl MaTEMaTUYECKUX OTKPBITUN U UX aBTOPOB B OTE€YECTBEHHOMN
U BCEMUPHOH UCTOPHUH




INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, ITIPOBEPAEMbBIX HA OI'D 110

MATEMATHKE
Kona IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 Yucna v BBIYUCIICHUS
1.1 Hatypanbnble u uenble uncna. [Ipu3Haku JenMMOCTH LIETIbIX YHCe
12 OOBIKHOBEHHbIE M JIeCATUYHbIE  ApOOM,  MPOLEHTH,  OECKOHEUHbIE
MIEPHOINICCKHE IPOOH
13 Panmonanbupie  yucna. ApH(QMETHYECKHE ONepalud C PaldOHATbHBIMU
YyHClIaMu
14 JleiicTBuTenbHble Ynclia. ApUPMETHYECCKHE ONEpaluu C JACHCTBUTEIHHBIMU
YyHClIaMu
15 [TpubnmxEnnbie BHIMMCICHWA, NpaBUIA OKPYIJICHMA, HPUKMIKA M OLCHKa
pe3yJsibTaTa BRIYUCICHUN
2 AnrebpanuecKue BRIPAKCHHS
2.1 BykBeHHbIE BbIpakeHUs (BBIPAXKEHUSI C IEPEMEHHBIMHU )
29 Crenenp ¢ uenbiM mokasareneM. CTENEeHb C palMOHAJIbHBIM I10Ka3aTeJIeM.
CaoiicTBa cTenEHU
2.3 MHorousneHsl
2.4 Anrebpanyeckas Apoob
25 Apudmernaeckuit KOpEHb HaTypajabHON CTEIICHU. [HenictBus c
apu(MeTHUECKUMH KOPHIMHU HATypalbHOM CTENeHn
3 YpaBHEHMS 1 HEPABEHCTBA
31 [ensie n JIpoOHO-pallMOHaNbHbIe ypaBHEHHs. CHCTEMBI M COBOKYNHOCTHU
ypaBHEHUH
39 Hensle u apoOHO-panmoHanbHble HepaBeHCTBA. CHUCTEMBI M COBOKYIMHOCTHU
HEPABEHCTB
3.3 Pemenue TekCTOBBIX 3a1aq
4 UucnoBsle nOCae10BaTENbHOCTH
4.1 TTocimenoBaTeabHOCTH, CLIOCOOBI 3a4aHUs MOCIEN0BATEILHOCTEN
492 Apudmernueckas u reomerpuyeckas mnporpeccud. dopmyna  CIOKHBIX
IIPOLIEHTOB
5 OYHKIIH
OyHkus, cnocodbl 3amaHus ¢yHkuu. [paduk  PyHknum. OOmacth
ornpezeneHuss 1 MHOKeCTBO 3HaueHui pynkuuu. Hynu ¢ynkmuu. [IpomexyTtku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIMHU. MakCUMyMbl U
MUHUMYMBI (pyHkuuu. HaunOonbliee W HavMeHblllee 3HaueHUE (QYHKIMM Ha
IIPOMEXKYTKE
6 KoopanHatsel Ha IPsIMON U IIIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapTOBBI KOOPAMHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuyeckue GuUrypsl U UX CBOMCTBA
7.2 TpeyronbHUK
7.3 MHOroyrojabHIUKu
7.4 OKpy’KHOCTb U KpyT




7.5

H3mepeHne reoMeTpuuecKiX BeIMYruH

7.6 BekTopbl Ha TUIOCKOCTH

8 BeposiTHOCTh M CTaTUCTHKA
8.1 OrnucarenbHas CTaTUCTUKA
8.2 BepositHOCTh
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 ['padmr




YYEBHO-METOANUYECKOE OBECIHEYHEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

* Maremaruka. Aunrebpa: 7- kiacc: 0a30BbIi  ypOBeHB: yueOHUWK; 15-¢ wu3ganHme,
nepepadoranHoe MaxkapeiueB FO.H., Munmiok H.I'., HemxoB K.M. u np.; mox penakuueit
TenstkoBCcKOro C.A. AKIHMOHEPHOE 0011eCcTBO «M3naTenbcTBO «IIpocenienue»
* Maremaruka. AnreOpa: 8-ii Kkimacc: 0a30BbIi YpOBEHb: y4yeOHHWK; 16-¢ u3maHue,
nepepadboranHoe MakaperueB FO.H., Munmiok H.I'., HemkoB K.M. u np.; mox penakmueit
TensxkoBckoro  C.A.  AkumonepHoe  oOmectBo  «M3matenbctBo  «lIpocBerenue»
* Maremaruka. AnreOpa: 9-ii kmacc: 0a30BBIi  ypoBeHb: Y4eOHHMK; 15-¢ wu3gaHue,
nepepadoranHoe MaxkapeiueB FO.H., Munatok H.I'., HemkoB K.M. u np.; mon pepakuuei
TensikoBckoro C.A. AxknuronepHoe o0miecTBo «M3aatenbetBo «IIpocBenieruney

METOANYECKHUE MATEPUAJIBI IJISA YUYUTEJIA
MeTtonnyeckoe mocodue K nNpeMeTHOM JIMHUN yuyeOHHuKoB 1o anredpe FO.H. Makapriuesa,
H.I'. Munmrok, K.1. HemkoBa u nip. 7-9 knacc, 6a30Bblid ypOBEHb.

» Anre6pa: 9 kJacc: AMAAKTUYECKUE MaTepUaIbl: IIOCOOHE ISl yUaluXcst
obmeoOpazoBaTenbHbIX opranusanuii / A.I'. Mepsisik, B.b. [Tononckuii, E.M. PabunoBuy,
M.C. Axup. - M.: Benrana-I'pad, 2023.- 128 c.

Anrebpa: 9 knacc: meroaudeckoe nocodue /E.B.bytko, A.I'. Mep3msixk, B.b. ITononckwuii, M.C.
Sxup. — M.: Benrana-I'pad, 2023. - 200 c.

MU P®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbhI CETU UHTEPHET
1) bubnmoreka ITOK https://m.edsoo.ru/



IIpunosxkenne k padoyeii nporpamMmme y4e0HOro npeamera «Ajaredopa» ajs /-9 kiaccos
0CHOBHOI0 001mero oopaszosanus (1D 9954505)

BocnurarenbHblit noTeHIIMAN Y4eOHOTO MpeameTa «Aaredpay peann3yeTcs yepes:

-YCTaHOBJICHUE JIOBEPUTEIHHBIX OTHOLIECHUI MEXIYy NMEeAarorn4eckuM paOOTHUKOM U
00y4aroIuMHCs,  CHOCOOCTBYIOUIMX  TO3UTUBHOMY  BOCIPHATHIO  OOy4YarOIMIMMUCS
TpeOOBaHUN M TPOCHO IEAAroru4eckoro pabOTHHMKA, MPHUBJICYCHUIO HMX BHUMAaHUS K
o0cykaaeMoi Ha ypoke HH(POpMAIINK, aKTUBH3AIMH [T03HABATEIIBHON JIEATEIHLHOCTH;

-moOyXJIeHne OOyYaromuXxcsi COoONIoAaTh Ha YpPOKE OOIICTIPUHITBIE HOPMBI
MOBEJCHMs, MpaBuja OOWEHUS CO CTapUMH (IIEIaroruyeckKuMu pabOTHUKAMHU) U
CBEpCTHUKAMHU (00yUYarOIMMUCS ), TPUHIUIBI y4eOHON AUCHUILIIMHBI 1 CAMOOPTraHU3allH;

-IPUBJICYCHNE BHUMAHUS OOYyYarOIIMXCS K IICHHOCTHOMY AacleKTy HM3y4aeMbIX Ha
ypOKax SIBJICHUMN, OpraHu3alus UX padoThl ¢ MOJy4yaeMOW Ha YpOKE COLUAIbHO 3HAUMMOM
nHpopManreil — MHUIUHPOBAHUE €€ 00CY)KACHUS, BBICKA3bIBAaHUS OOYYaIOIIMMHUCS CBOETO
MHEHHUS TI0 €€ TIOBOTY, BRIPAOOTKU CBOETO K HEH OTHOIICHMUS;

-ACIIOJIb30BaHNE BOCIUTATEIBHBIX BO3MOKHOCTEH COAEp)KaHUS Y4eOHOTO mpeaMera
4yepe3 IEMOHCTpAIMI0 00ydalomuMCsl TPUMEPOB MHTEIIEKTYaIbHBIX UTP, CTUMYJIUPYIOIIUX
MO3HABATEIBHYI0 MOTHBAIMIO OOYYAIOUINXCS; OTBETCTBEHHOTO, T'PaXXIAHCKOTO ITOBEICHUS,
MPOSIBIICHUSI YEJIOBEKONMIOOMST U J00pPOCEpIEeYHOCTH, dYepe3 MOA00p COOTBETCTBYIOIIUX
TEKCTOB JUJIsl YTEHHs, 3aJad JJIs PEUICHHs, MPOOJEMHBIX CUTYyaluil Jisi OOCYXIEHUsS B
KJ1acce;

-PUMEHEHNE Ha YPOKEe MHTEPAKTUBHBIX (opM pabOThl C OOyYaIOUIMMHUCH:
JTUCKYCCUM, KOTOpbIE MAa0T OOYy4YaroUuIMMCs BO3MOXXHOCTh MPHOOPECTH OMbBIT BEICHHS
KOHCTPYKTUBHOTO JIMAJIOTa; TPYNIOBOW paboThl miM paboThl B Mapax, KOTOpPHIE ydar
KOMaHJTHOW paboTe U B3aUMOJICHCTBUIO C IPYTMMHU JETHMU;

-BKJIFOUYEHHE B YPOK WIPOBBIX MPOIENyp, KOTOpble TIOMOTAIOT MOJAEPKATh
MOTHBAIlMI0  OOYYalOIIMXCS K TOJYYEHUIO 3HAHUM, HaJAXKHUBAHUIO TO3UTHBHBIX
MEXJIMYHOCTHBIX OTHOIIEHWH B KJIacce, TOMOTAIOT YCTAaHOBJICHHIO JOOpOKENaTeTbHON
aTMocQepsl BO BpeMsl YpOKa;

-OpraHu3anuio medCcTBa MOTUBUPOBAHHBIX M APYAMPOBAHHBIX O0YJAIOMUXCS HAJl UX
HEYCHEBAIOIIMMH  OJHOKJIACCHUKAMM, JAIOLIET0 UM  COLMAJIbHO 3HAUYUMBIA  OMBIT
COTPYZIHUYECTBA M B3aUMHOW MTOMOIIIH;

-WHULIMMPOBAHUE U TOJUIEPIKKY HCCIIEI0BATEIbCKONW EATEIbHOCTH 00YyJaromuxcs B
paMKax peanu3aliil UMH WHIUBUAYAJIBHBIX W TPYIIOBBIX HCCIEIOBATEIBCKUX IMPOEKTOB,
YTO AacT O0O0y4yaroIIMMCsi BO3MOXKHOCTh NPUOOPECTH HAaBBIKM CaMOCTOSTENIBHOTO pELICHUs
TEOPETUYECKOW MpoOJeMbl, TeHEepUpoBaHUS M OG(OPMIIEHUS COOCTBEHHBIX HJEH,
YBOKUTENBHOIO OTHOIIEHUS K 4YYXHM HJesM, oQOpMIEHHBIM B paboTax Apyrux
HCCIIeIoBaTeNeH, HaBBIK MyOJMYHOTO BBICTYIUICHUS TIEpe/l Ay TUTOPHEH, apTyMEHTUPOBAHHS
Y OTCTaWBaHUS CBOEH TOUKU 3PEHUS;

-popMupoBaHMEe CHCTEMBI TIO3WTHUBHBIX IIEHHOCTHBIX OpHEHTAIMi B YaCTH
IpaXJJaHCKOT'0 BOCHHUTAHUS, MATPUOTUYECKOTO BOCIIMUTAHUS, YBaKEHHE K cuMBosiaM Poccun,
rOCYJapCTBEHHBIM IMPa3IHUKAM, JIOCTHKESHUSIM CBOeH PoiHEbI.



