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MNOACHUTEJIBHAS 3AIINCKA
[Iporpamma mo anreOpe Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs COCTaBlicHA Ha
OCHOBE TpeOOBAaHMU K pe3ylbTaTaM OCBOCHHS OCHOBHOW 0OOpa30BaTEeIbHONW MPOTrPAMMBI
OCHOBHOT0 00111eT0 00pazoBanus, npeacTaBieHHBIX B DI'OC 00O, a Takxke paboueid mporpaMmbl
Bocnutanus ' bOY «IIKOJIA Ne72 I".O. JOHELK».

Anrebpa sBJISIETCS OJAHHUM M3 ONOPHBIX KYpCOB OCHOBHOTO OOIIEro oO0pa3oBaHMs: OHA
o0ecrieunBaeT U3y4eHue IPYrUxX AUCHUILINH, KaK €CTECTBEHHO-HAyYHOI0, TAK M TyMaHUTapHOTO
IIUKJIOB, €€ OCBOEHUE HEOOXOIUMO JIs MPOJOJIKEHHUsS 00pa30BaHUs U B MOBCETHEBHOW KU3HU.
PazButne y oOyuaromuxcsi Hay4yHbIX MPEACTAaBICHUM O MPOUCXOXKACHUH M CYLUIHOCTHU
anreOpandyecknx aOCTpakIUif, crocobe OTpaKeHHUsS MaTeMaTU4YecKOM HAyKOH SIBICHUH H
IpPOIIECCOB B TPUPOAE U OOIIeCTBE, POJIM MATEeMaTHUYECKOTO MOICITUPOBAHHUA B HAyYHOM
MO3HAHUHM U B MPAKTHKE CIIOCOOCTBYET (hOPMHUPOBAHHIO HAYYHOI'O MHUPOBO33PEHHUSI M KauecTB
MBIIUICHHUSI, HEOOXOAUMBIX JUIsl aJanTaliyd B COBpeMEHHOM IuppoBoM obumiectBe. M3yuenue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIUICHHUS, CHOCOOHOCTH AapryMEHTHPOBAaHHO OOOCHOBHIBATH CBOM
NEeHCTBUS U BBIBOABI, (GOpMyIupoBaTh yTBepkaeHUs. OcBoeHHE Kypca anredpbl o0ecrnednBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS] OOYYaloIIMXCS: OHM HUCHOJB3YIOT JeAYKTHBHBIE H
UHIYKTHBHBIE PACCYXKACHHUs, 0000LIeHNe W KOHKPETHU3aluio, adCTparupoBaHHE M aHAJOTHIO.
OOyuenne anreOpe mpeArnonaraeT 3HAYUTEIbHBIM OOBEM CaMOCTOSTEIBHON AESITeThHOCTH
oOydaromuxcsi, TO3TOMY CaMOCTOSITENIbHOE peIlleHue 3ajad  sBJSeTCs  peanu3auuei
JESTEIbHOCTHOTO MPUHIINIIA O0yUEHUSI.

B crpykrype mnporpammel y4deOHOro Kypca «Anre6pa» A OCHOBHOTO OOIIEro
00pa30BaHUsl OCHOBHOE MECTO 3aHHUMAIOT COJEP)KaTeIbHO-METOAMYECKHE JMHUM: «Yucna u
BBIUHCIICHUSY, «ANreOpandeckue BBIPAKEHUS», «YPaBHEHHS U HEPABEHCTBa», «DYHKIHH».
Kaxxgas u3 3TUX coaepKaTeIbHO-METOANYECKUX JIMHUN pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIET
U3yUYEHHs Kypca, B3aUMOJICHCTBYS € IPYTMMHU €ro JIMHUAMHU. B Xole n3ydeHus: yueOHOro Kypca
00y4aromuMcst IPUXOAUTCS JTIOTUIECKH pacCyKIaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B cBsI3M ¢ 3TUM B Iporpammy y4eOHOTO Kypca «Anredpa» BKIIOYEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3fellax MaTeMaTU4YecKoro oOpa3oBaHUS H
CIOCOOCTBYIOIIHE OBJIaICHUIO 00yJarOIUMUC] OCHOB YHUBEPCATHHOT'O MAaTEMAaTHUECKOTO S3bIKA.
CopxepxaTenpHON U CTPYKTYPHOUW OCOOCHHOCTBIO y4eOHOTrO Kypca «Anredpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Coneprxanve TMHUHN «Huca U BBIYUCIECHUS CIY>KUT OCHOBOM JIJIS TAJIbHEUILIErO NU3YYECHMS
MaTeMaTHKH, CHOCOOCTBYEeT pa3BUTHIO y  OOy4yaromuxcst JIOTMYECKOTO  MBIIUICHHS,
(OpPMHPOBAHUIO YMEHHSI MOJb30BAThCA AITOPUTMAMHM, a TaKKe MPUOOPETEHHUIO MPAKTHYECKHX
HaBBIKOB, HEOOXOJUMBIX JUIS TOBCEIHEBHOM X U3HU. Pa3BuTHE MOHATHS O 4YMCIE HAa YPOBHE
OCHOBHOTO 00111er0 00pa30BaHUs CBSI3aHO C PAllMOHAJIBHBIMU M UPPALMOHAIBHBIMH YUCIAMU,
dbopMUpOBaHUEM TMPEACTABICHUN O NEHCTBUTEILHOM YHCIE. 3aBEpIICHHE OCBOCHUS YMCIOBOMN
JUHUH OTHECEHO K CpelHEMY 001IeMy 00pa30BaHuIO.

Conepkanne JBYX alreOpamvecKux JHHHN — «AnreOpandeckue BBIPAKCHUS» U
«YpaBHEHHS 1 HEPABEHCTBA» CIIOCOOCTBYET (OPMUPOBAHUIO Y O0YUAIOLIUXCSI MATEMaTHUYECKOTO
ammapara, HeoOXOJUMOTO JIJIsl PeIICHHs 3a/1a4 MaTeMaTHKU, CMEKHBIX TPEIMETOB U MPAKTHKO-
OpPUEHTHPOBAaHHBIX 3a1ady. Ha ypoBHe OCHOBHOro o0Iero oOpazoBaHHs y4eOHBIM MaTepual
TPYOIHUPYETCSl BOKPYT palMOHANbHBIX BbIpakeHUH. AureOpa JIeMOHCTpUPYET 3HAUYEHUE
MaTeMaTUKU KakK s3bIKa Ui MOCTPOCHHUS MaTeMaTUYECKUX MOJIENeH, OMHCaHUs MPOLECCOB U
SBJICHUN peanbHOro Mupa. B 3amaun oOydeHus anredpe BXOAAT TakkKe JajibHeEMHIee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUICHUS, HEOOXOAMMOro, B YaCTHOCTH, JJS OCBOGHHS Kypca
WHPOPMATUKHA, W OBJIAJCHUE HABBIKAMHU JACIyKTHUBHBIX paccyxneHnuid. IIpeoOpazoBanue



CHMBOJIBHBIX (hOPM CITOCOOCTBYET Pa3BUTHIO BOOOPaKEHUS, CIIOCOOHOCTEH K MAaTEeMaTHIYECKOMY
TBOPYECTBY.

Conepxanne  (QyHKIHOHAIbHO-TpaUUECKOW  JIMHUM  HAIEJICHO Ha  MOJIy4CHHUE
o0ydJaronuMucs 3HaHUH 0 QYHKIMAX KaK BAXKHEHUIIIEH MaTeMaTHUeCKOW MOICIIN JTsl OTTMCAHUS U
UCCJIEIOBaHMsI Pa3HOOOpa3HBIX MPOIIECCOB U SBICHMNM B MpHpoAe U obmiectBe. M3ydenue
MaTepuana CHoCOOCTBYET PAa3BUTHIO Yy OOYYAIOIIMXCS YMEHHUS WCIONb30BaTh Pa3INIHBIC
BBIPA3UTENBHBIC CPEJICTBA SI3bIKA MAaTEMaTUKH — CIIOBECHBIC, CUMBOIWYECKUE, TpaduuecKue,
BHOCHT BKJIaJl B QOPMUPOBAHUE MPEACTABICHUIN O pOJIM MAaTEMATUKHU B Pa3BUTHUHN IIUBUIIM3AINH U
KYJBTYpBI.

Cornacno yuebHOMY MIaHy B 7-9 Kitaccax u3y4aercs yueOHbIN Kypc «AnreOpay, KOTOPbIi
BKIIIOUAET CJICAYIOIIHE OCHOBHBIC pa3fenbl colepkaHus: «Yuciaa W BBIYUCICHHSY,
«AnreOpanyeckue BEIpaKEHUS», «Y paBHEHUS U HEpaBeHCTBay, «DyHKINNY.

B noypounom manupoBanuu ais 7 kimacca B T.2 u T.5 Obuto mo6asieHo 3 gaca u 1 gac
COOTBETCTBEHHO C IICNIbI0 OCYIIECTBICHHUS CBOCBPEMEHHOTO KOHTPOJS YPOBHS YCBOGHUS
00ydJarmuMHUCs MaTepualia, U3y4eHHOro0 B paMKax JaHHBIX TeM. B CBSI3U ¢ 3THM COKpAIICHO
kosnuecTBO 4acoB B T. 1 ¢ 25 1o 24 u B T. 4 ¢ 24 1o 21 yaca COOTBETCTBEHHO ISl COXPaHEHHUS
o01Iero KoJIMuecTBa YacoB B Iojl, OTBOJAUMBIX Ha U3ydeHHEe yueOHOro mpenmMera «Anredpa» B 7
KJ1acce.

B moypounom mnanupoBanuu ans 9 kmacca B T 2 Obuio goGaBieH 1 yac ¢ 1ienbio
OCYIIIECTBJICHUS! CBOEBPEMEHHOTO KOHTPOJI YpPOBHS YCBOEHHUS OOYy4alOLIMMUCS MaTepuana,
M3YyYEHHOTO B paMKax JaHHOW TEMbI, B CBS3U C 3TUM COKpAIIeHO KoJndecTBO 4yacoB B T. 7 ¢ 18
no 17 gacoB mnis coxpaHeHHs] OOINEro KOJIMYECTBA YAacOB B TOJl, OTBOAMMBIX HAa H3YYCHHE
yuebHoro npenMeTa «Anredpa» B 9 kiacce.

Ha mn3yuenue yuebHoro kypca «Anredpa» orBoautcs 306 gacos: B 7 kinacce — 102 ygaca (3
yaca B Hezieno), B 8 kimacce — 102 gaca (3 gaca B Henmenmo), B 9 kimacce — 102 vaca (3 yaca B
HEJIETTIO).



COJEPKAHUE OBYYEHUA
7 KJIACC

Yucia 1 BbIYUCICHUSA

JpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEX0/] OT OAHOM (POPMBI 3aNKCH APOOEH K JPYroi.
[lonsATHE palMOHAIILHOTO YKCIIA, 3aMKCh, CPABHEHUE, YIOPSIAOYMBAHUE PAIlMOHAIBHBIX YUCEI.
Apudmernaeckue IeHCTBH ¢ pallMOHATLHBIMU YnciaamMu. Pemienne 3ama4 u3 peaabHOM TPaKTUKHI
Ha YacTH, Ha IPOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelIeM: OIpeJesieHHe, Mpeodpa3oBaHne BBIPAKEHHUNA Ha
OCHOBE OTpE/EIICHHUs, 3aIUCh OOBIINX YHced. [IpoeHThl, 3amuch MPOLEHTOB B BUIE APOOH U
Ipobu B BHJIE MPOLEHTOB. Tpu OCHOBHBIE 3aJjaud HA MPOILIEHTHI, peUIeHUEe 3a7ay U3 peajbHOU
MPAKTUKU.

[IpuMeHeHne nprU3HAKOB JEIUMOCTH, Pa3I0KEHHE HA MHOKUTEIN HATypalbHbIX YUCEN.

PeanpHbIe 3aBHCUMOCTH, B TOM YHUCJIE TIpsiMasi 1 0OpaTHas MPOTOPIIMOHATFHOCTH.

Anredpanyeckue BbIPaKeHUs

IlepemMeHHbIE, YHUCIIOBOE 3HAYEHUE BBIPAKEHUA C MEPEMEHHOW. JlomycTUMble 3HAYECHHS
nepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEX]Ty BETUYHHAMH B BUE (hopMyIbl. Beraucienus
no ¢opmynam. [IpeoOpa3oBanre OYKBEHHBIX BBIPRKEHUH, TOKIECTBEHHO PAaBHBIC BBIPAKCHHUS,
npaBuiia npeoOpa3oBaHusi CYMM M MPOW3BEACHUM, NMpaBUiIa PACKPHITUS CKOOOK M IpPUBEIEHUS
IMOAOOHBIX ClIara€MBbIX.

CBoiicTBa CTENEHU C HATYpaIbHBIM MOKa3aTEIEM.

OnHounensl U MHOTOuwlIeHbl. CTeneHb MHOTousIeHa. Clo)KeHHe, BBIUUTAHUE, YMHOKEHUE
MHOrouJeHOB. DOopMynbl COKpAIIEHHOTO YMHOXKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmysa pa3HOCTH KBaapaToB. Pa3inoxeHrne MHOTOWJIEHOB HA MHOKUTEIH.

YpaBHeHHUs M HEpaBEeHCTBA

YpaBHEeHHE, KOpEHb YpaBHEHHS, MIpaBuiia MpeoOpa3oBaHus YpaBHEHUs, PAaBHOCHILHOCTD
YpaBHEHUH.

JluHeitHoe ypaBHEHHE C OJIHOM MEPEMEHHOW, YHUCIO KOpPHEW JIMHEHHOTO YpaBHEHMS,
pelieHne JMHEWHBIX ypaBHeHuH. CocCTaBlieHHME YpPaBHEHMH 110 YCIOBHIO 3ajaud. PemieHue
TEKCTOBBIX 33/J1a4 C IOMOIIbIO YPaBHEHU.

Jlunelinoe ypaBHEHHE C IBYMs MEpPEeMEHHBIMH U ero rpaduk. CuctemMa IBYX JTHHEHHBIX
YpaBHEHUW C JABYMs TepeMEHHBIMHU. PelieHne cucteM ypaBHEHHUH CTOCOOOM TIOJICTAaHOBKH.
[Ipumepsl penieHns TEKCTOBBIX 3a/1a4 ¢ IOMOIIbIO CUCTEM YPAaBHEHUH.

DOyHKUUH

Koopaunara touku Ha mpsimoil. YUucioBble NpomexyTku. PaccTrosiHue Mexny IBYyMs
TOYKAMHU KOOPJAWHATHOM MPSIMOIA.

[IpsimoyronpHas cucrtema koopauHar, ocu Ox u Oy. Abcuucca M OpaMHATa TOYKH Ha
KOOpAMHATHOM mockocTH. [IpumMepsl rpadukoB, 3amaHHBIX (Gopmyrnamu. Utenue rpaduxos
peanbHbIX 3aBucuMocTeil. [Tonarue hynkuun. ['paduk dyakunn. CroiicTBa GpyHkiuid. JInneinas
bynaknus, e€ rpaduk. ['paduk dyakunm y = [X|. I'paduueckoe penieHne IMHSHHBIX YpaBHECHUH 1
CUCTEM JIMHEHHBIX YPaBHCHUM.



8 KVIACC

Yucsa v BbIYUCTCHUSA

KBaaparueiii kopeHb u3 uucia. [loHstue 00 wuppanuoHadbHOM dYHcie. JlecaTuuHbie
npuOJIMKEHUsT UppalMoOHaIbHbIX yncen. CBoiicTBa apupMETHUECKUX KBaJpaTHBIX KOpPHEH M UX
NpUMEHEHHE K MpeoOpa30oBaHUIO YHCIOBBIX BBIPAKEHUH M BBIYMCICHUSAM. JleficTBUTENbHBIC
YHCIa.

CreneHb C 1ebIM MoKa3aTesaeM 1 €€ cBoiicTBa. CTaHIapTHAsS 3alUCh YUCTA.

AsredOpanyeckue BbIpaKeHUsI

KBaznpaTHblii TpEXUIIEH, pa3IoKEHUE KBAPATHOTO TPEXUIIEHA HA MHOKUTEIH.

Anrebpanueckast apoOb. OCHOBHOE CBOMCTBO anreOpanyeckoil apobu. Croxenue,
BBIUUTAHUE, YMHOXKEHUE, AeJeHUEe anredpandeckux ApoOei. ParyoHanbHble BBIPaXEHHUS U UX
npeoOpa3oBaHue.

YpaBHeHHUs M HEpaBEeHCTBA

KBanpatnoe ypaBHeHue, (opMyna KopHEH KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemenue ypaBHEHWid, CBOOAIIMUXCA K JIMHEWHBIM H KBaApaTHbIM. [Ipocteitmme apoOHO-
palUOHAIbHBIE YPABHEHUS.

I'paduueckas uHTEpHIpEeTaLUsl YpaBHEHUH C IBYMs NEPEMEHHBIMH U CHCTEM JIMHEHHBIX
YPaBHEHUU C IBYMsI IIEpEMEHHBIMU. [ [pMepsl pereHus cucTeM HEIMHEMHBIX YPABHEHUN C IBYMsI
IIEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a7a4 anreOpandecKuM CIiocoOOM.

UucnoBble HeEpaBeHCTBA M MX CBOWcTBAa. HepaBeHCTBO ¢ OJHOM IEPEMEHHOM.
PaBHOCUIIBHOCT HepaBeHCTB. JIuHelHbIE HEpaBEHCTBA C OAHOM mnepeMeHHOW. Cucrtemsl
JIMHEMHBIX HEPABEHCTB C OJIHOW NMEPEMEHHOM.

DOyHKUNHA

[onsarue ¢pynkumu. O6aaCTh ONpeneNeHuss U MHOXKECTBO 3HaueHHi QyHKImu. CriocoOs
3amanus QyHKIUH.

I'padpux dbynaxkumu. Urtenue cBoiicTB GyHkumu mo e€ rpaduky. IIpumeps rpaduxon
(GyHKIUH, OTpaXKaIOLUX pealbHble MPOIECCHI.

OyHKIIUY, OMUCHIBAIOIIAE MPSIMYI0 M OOpaTHYIO MPOMOPIUOHAIBHBIE 3aBHCUMOCTH, MX
rpadukn. yukupn y = x2, y = x3, y = \x, y=|x|. [padudeckoe peucHue ypaBHEHHI i CHCTEM
YpaBHEHUH.

9 KJIACC

Yucsia v BEIYMCIEHUAS

PanmonaneHble yncia, UppalMoOHaNIbHBIE YHCIA, KOHEYHbIE U OECKOHEUHbIE JEeCATUYHBIC
npobu. MHOXeCTBO JEHCTBUTENIBHBIX YHCEN, JCHCTBUTENbHbIE 4YHCIIa KaKk OECKOHEUHbIE
JECATHYHBIE ApoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE MEXTY MHOKECTBOM JIEHCTBUTEIBHBIX
4yyucenl U KOOPAUHATHOU MPSMOMU.

CpaBHEHHE [EHCTBHUTEIILHBIX YHCEN, apu(PMETHYCCKHUE NCUCTBUS C JCHCTBUTEIHLHBIMHU
YUCJIaMHU.

Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPA, JUTUTEIHLHOCTh IPOIIECCOB B OKPYXKAIOIIEM MHUPE.

[IpubnmxEéHHoe 3HAYCHHWE BEIMYMHBI, TOYHOCTH MNpHOMMKeHus. OKpyrJIeHHe 4YHCel.
[Ipukuaka v olieHKa pe3yJbTaTOB BHIYUCICHUM.

YpaBHeHNsI 1 HEPABEHCTBA

JInnelinoe ypaBHeHue. PelieHne ypaBHEHUN, CBOAAIIMXCS K JIMHEHHBIM.



KBanpaTHoe ypaBHeHue. PellieHne ypaBHEHU M, CBOJAIIMXCS K KBaJpaTHBIM. bukBaapaTHoe
ypaBHeHue. lIpumepsl pemieHus ypaBHEHUM TPETbEW M 4ETBEPTOM CTEIECHEW pa3iloKEHUEM Ha
MHOKHUTEIH.

Pemenue npoOHO-paiMOHaLHBIX YPaBHEHHN. PellieHne TeKCTOBBIX 3a71a4 allreOpandecKum
METOJIOM.

VYpaBHeHHe C ABYMSI NEpeMEHHBIMH U ero rpaduk. Pemenue cuctem AByX JIMHEHHBIX
YpaBHEHUN C IBYMs IIEpEMEHHBIMU. PellleHHe CUCTEM ABYX YpaBHEHUN, OZHO M3 KOTOPBIX
JUHEWHOe, a Ipyroe — BTOpoH cremneHu. | padudeckas WHTEpIIpeTaIids CUCTEMBI YpaBHEHUH C
JIBYMsI IIEPEMEHHBIMU.

Penrenne TeKCTOBBIX 3a/1a4 aJIreOpanyeckiuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne NHMHEHHBIX HEPABEHCTB C OJIHOM NEpeMeHHOW. PemieHue cucteM IMHEWHBIX
HEpPaBEHCTB C OJHON mepemeHHOW. KBaapatHeie HepaBeHCTBa. ['paduueckass WHTEpIpeTaIys
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMHU.

DOyHKUUH

KBagpatnunas ¢ynkmus, e€ rpadpuk u cBoiictBa. [lapabosa, KOOpAWHATHI BEPIIUHBI
napaboJIbl, OCh CUMMETPHUH TTapaboIThI.

I'paduxu Gpynxmmii: y = kx, y=kx + b, y=k/x, y =x3, y = Vx, y = [x| , ¥ BX CBOHCTBa.

YucaoBble MOCIE10BATEIHLHOCTH U IPOrPecCUH

[ToHsTHE YKMCIOBOM MOCIEIOBATEIBHOCTH. 3alaHUE MOCJIEIOBATEIbHOCTH PEKYPPEHTHOM
dbopmyroit u popMyIIon 1-TO YiIeHa.

Apudmerndeckas 1 reomeTpuueckas nmporpeccuu. opmysbl #-ro ujaeHa apupMeTHIECKON
U TEOMETPUYECKOM IIPOTPECCUM, CYMMBI IIEPBBIX 71 YICHOB.

N3o00pakeHne 4IeHOB apu(METHUECKOM W TEOMETPHYECKOW MPOTpeccCHil TOYKaMH Ha
KOOPAMHATHOM IIOCKOCTH. JINHEHHBIN U SKCIOHEHIMATBHBIN poCT. CIOKHBIE MPOLIEHTHI.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOT'PAMMBbI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yabTaThl OCBOCHUS TPOTPaMMbl ydeOHOrO Kypca «Anredbpay»
XapaKTepU3YIOTC:
1) naTpuoTnyeckoe BOCIIUTAHUE:

o MPOSIBJICHUEM HMHTEpEca K MPOIUIOMY U HACTOSIIEMY POCCHMCKON MaTeMaTHKH,
LHEHHOCTHBIM OTHOILIEHWEM K JOCTH)KCHHSIM POCCHICKMX MAaTeMaTMKOB M POCCUHCKOU
MaTeMaTH4YeCKOU IIKOJIBI, K UCITIOJIb30BAaHHUIO 3THUX I[OCTI/I)KCHI/Iﬁ B IPYIrux HayKax U MPUKJIAIHBIX
chepax;

2) rpaaaHCcKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

o TOTOBHOCTBHIO K BBIITOJIHCHHUIO 06$I3aHHOCT€I>'I TpaXXJJaHWHAa U peain3dalliu €ro Impas,
NpEJCTaBICHUEM O MaTEeMaTHYeCKMX OCHOBaX (YHKIMOHUPOBAHUS PA3NUYHBIX CTPYKTYP,
SIBJICHHUM, TIPOIEAYP TPaKAaHCKOTO oOmiecTBa (HarmpuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O6CY)K,Z[CHI/IIO ITUYCCKUX Hp06HeM, CBA3aHHBIX C TPAKTUYCCKHUM MNPUMCHCHUCM ,ZLOCTI/I)KGHI/Iﬁ
HAayKH, OCO3HAHUCM BA)KHOCTU MOPAJIbHO-3THYCCKUX MMPUHIUIIOB B ACATCIILHOCTU Y‘-IéHOI"O;

3) Tpy10BO€E BOCIIUTAHUE:

o YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B pEIICHHMH MPAKTUYECKUX 3a]a4
MaTeMaTUYeCKO HaIpaBJIE€HHOCTH, OCO3HAHHUEM BaXHOCTH MaTeMaTH4YecKoro oOpa3oBaHUs Ha
IOPOTSKEHUH BCEW KM3HU JIsl YCHEIIHOM NpodeccHOHANbHON NeATEIbHOCTH M Pa3BUTHEM
HEOOXOMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM U IOCTPOCHUEM WHAWBUIYAIBHOW TPACKTOPHH
06pa3013aH1/151 U JXHW3HCHHBIX IIJIAaHOB C y‘-IéTOM JIMYHBIX HWHTCPCCOB U 06H_[€CTBCHHBIX

MOoTpeOHOCTEH;
4) acTeTHYECKOE BOCTIUTAHME:
o CIIOCOOHOCTBIO K SMOIMOHAJBHOMY W JCTETHUYECKOMY  BOCIPHATHIO

MaTeMaTHYECKUX OOBEKTOB, 3ajay, PEIEHUH, pacCyKACHNH, YMEHUIO BUJIETh MaTEMAaTHYECKUE
3aKOHOMEPHOCTHU B UCKYCCTBE;
5) HeHHOCTH HAYYHOI'0 O3HAHMA:

o OpUEHTAlMEl B  JCATEIBHOCTH HAa  COBPEMEHHYIO CHUCTEMY  Hay4HBIX
IpEeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX DPa3BUTHs YENIOBEKa, NMPUPOJAbI M OOIIECTBA,
IIOHMMaHUEM MaTeMaTU4YeCKOM HayKM Kak cgepbl 4elIOBEYECKOH IesTEeIbHOCTH, 3TaloB e
pPa3BUTHSI M 3HAUUMOCTH AJI Pa3BUTUs LIMBMIIM3ALMU, OBJIAJCHUEM S3bIKOM MaTEMAaTUKH U
MaTeMaTU4eCKOW KYJIbTYpOM Kak CPEACTBOM IIO3HAHMS MHpPA, OBJIAJEHUEM IIPOCTECUIIUMHU
HaBBIKAMU MCCIIE0BATEIBCKOMN EATEIbHOCTH;

6) pusznyeckoe BocnuTanue, opMuUpPoOBaHUE KYJIbTYPbI 310POBbSA M IMOIIMOHAJIBLHOI0
OJ1aronoJyums:

o TOTOBHOCTBIO NIPUMEHATh MATEMATHYECKUE 3HAHUS B MHTEPECAX CBOETO 30POBbS,
BEJICHUS 3J0POBOTO 00paza *KM3HM (3J0POBOE MUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUH U
OTIbIXa, peryisipHas (Qu3MUecKass aKTUBHOCTBH), C(POPMHUPOBAHHOCTHIO HaBbIKa pediIeKcHu,
IPU3HAHUEM CBOETO IIPaBa Ha OMIMOKY M TAKOI'O )K€ IpaBa IPYyroro 4ejaoBeKa;

7) 3K0JI0rnYecKoe BOCIIMTAHUE:

o OpHEHTALME HAa NMPUMEHEHUE MATECMAaTHYECKUX 3HAHUM JUId pEUICHHs 3a7ad B
00J1aCTH COXPaHHOCTH OKPY’KaIOIIEeH cpeibl, IJIAHUPOBAHUS TOCTYIKOB M OLIEHKU UX BO3MOXHBIX
NOCJIEICTBUM Uil OKpY>KaloIlel Cpeibl, OCO3HAHHEM TJI00ATbHOTO XapakTepa 3KOJOTHYECKUX
npoOJeM U MyTel uxX perieHus;



8) apanTanus K U3MEHSIOIMMCS YCJIOBUAM CONUAJIBbHON U IPUPOIHON Cpeabl:

J TOTOBHOCTBIO K JACHCTBHAM B YCIOBHSIX HEONPEACIEHHOCTH, OBBIIICHUIO YPOBHS
CBOEH KOMITETEHTHOCTH 4epe3 NMPaKTHUYECKYIO AESTeIbHOCTb, B TOM YHCJIE YMEHHE YUUTHCS Y
Ipyrux JroAed, NpHOOpeTaTh B COBMECTHOM JESATEIbHOCTH HOBBIC 3HAHMS, HABBIKU H
KOMITCTEHIIH U3 ONBITA APYTHX;

o HE00X0IMMOCTBIO B (JOPMHUPOBAHNHU HOBBIX 3HAHUH, B TOM YHCIe POPMYINPOBATH
UJIeH, TIOHATHS, THITOTE3bI 00 0OBEKTAX U SIBICHUAX, B TOM YHCIIE paHEee HeM3BECTHBIX, 0CO3HABATh
neuIuTE COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, TNITAHUPOBATh CBOE Pa3BHUTHUE;

J CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHUTYAIMIO, BOCIIPHHUMATh CTPECCOBYIO
CUTYyallMI0 KaK BBI30B, TPEOYIOMMH KOHTPMEpP, KOPPEKTUPOBATH NPUHHMAEMbIe PELICHUS MU
neicTBus, pOopMyIUpOBaTh M OLICHUBATh PUCKU U TIOCIEACTBHSL, (POPMUPOBATD OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI
ITo3HaBaTenbHBIC YHHBeEPCAJIbHbIC YUeOHbIE NelCTBUS

Bba3oBble jiornueckue AeicTBUA:

e BBUIBISITh M XapaKTEpU30BaTh CYIIECTBEHHBIC MPHU3HAKU MaTEMAaTUYECKUX OOBEKTOB,
MIOHSTUH, OTHOIICHHHA MEXAY MOHITHAMHU, (POPMYTUPOBATH ONPEACICHUS TOHSATHIA,
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PHUKAIIMK, OCHOBAHHS JJIs1 0000IIeHUs
U CPaBHEHHUS, KPUTEPUHU TIPOBOAMMOTO aHAIN3A,

® BOCIPUHHUMATH, (OPMYIHPOBaTh W NPeOOPa30BHIBATE CYXICHUS: YTBEPIUTCIbHBIC H
OTpHILIATENIbHBIC, €IMHIUYHBIC, YACTHBIE U 00IIKE, YCIOBHEIC,

® BBIIBIISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3H U IPOTUBOPEUHS B (haKTax,
JAHHBIX, HAOJIONEHUSX W YTBEPXKICHUAX, MpelaraTb KPUTEPUH IS BBISIBICHUS
3aKOHOMEPHOCTEN ¥ MPOTHUBOPEUHIA;

e JenaTh BBIBOABI C HMCIIOJIb30BAaHHEM 3aKOHOB JIOTUKH, JEIYKTHBHBIX M MHIYKTHBHBIX
YMO3aKIIOUEHUH, YMO3aKIIOUCHHUI IO aHAJIOTHH;

e pa30bupath 10Ka3aTEIHCTBA MATEMATUYECKUX YTBEP)KACHUM (IIPSIMbIE M OT IPOTHBHOTO),
NPOBOJUTH CAMOCTOSITEIIBHO HECJIOKHBIE J0Ka3aTelbCTBA MaTeMaTHUECKUX (DaKToOB,
BBICTPAaNWBaTh apryMEHTALUIO, IPUBOIUTH MIPUMEPHI M KOHTPIIPUMEPHI, 0O00OCHOBHIBATH
COOCTBEHHBIE PACCYKACHHUS;

e BpIOMpaTh CHOCOO pemieHus y4eOHOW 3amaud (CpaBHHMBATh HECKOJIBKO BapUaHTOB
perieHusi, BEIOMpaTh HanboJee MOAXOAIUN ¢ yUETOM CaMOCTOSTENFHO BbIICIEHHBIX
KpUTEPHUEB).

Ba3oBrble ucciaenoBareJLCKHE AelCTBHUSA:

® UCNOJB30BAaTh  BOMPOCHl  KAaK  HCCIIEJOBATEIIbCKUHA  HMHCTPYMEHT  IO3HAHWS,
(bOopMyITPOBATh BOMPOCHI, (GUKCUPYIOIIHE MPOTUBOPEUNE, TPOOIEMY, CAMOCTOSITEIIBHO
yCTaHaBJIMBATh UCKOMOE U JaHHOE, (HOPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO
MO3HIINIO, MHEHHUE;

® [POBOJIUTH IO CAMOCTOSITEIHHO COCTABJICHHOMY IUIaHY HECIOXKHBIA SKCIECPUMEHT,
HEOOJIIIIOE HCCIIEJIOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro
00BbeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKITY COOOH;

e caMoCTOATENbHO  (opMynupoBarb 00O0OIIEHHMS H  BBIBOJABI IO  pe3yJbTaTaMm
NPOBENEHHOTO HAOIIIOJICHHS, UCCIICAOBAHMS, OLEHUBATh JIOCTOBEPHOCTh MOJYYSHHBIX
PE3yNbTaTOB, BHIBOJOB U 0000IIECHUIA;



IMPOTrHO3UPOBATH BO3BMOXKHOC pa3BUTHUC MPOLECCCA, 4 TAKIKC BbIABUTATh ITPCAIIOJIOKCHU A
0 €ro pa3sBUTHUHN B HOBBIX YCIIOBHUAX.

Pabora ¢ nnopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOUHOCTh MH(OpPMAIMM, JAHHBIX, HEOOXOAUMBIX
JUISl pELLICHUS 3a1a4H;

BbIOMpaTh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGPOPMAIUIO
pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

BbIOUpaTh (hOpMy MpeCcTaBlIeHUs UH(POPMALIUK U UIUTIOCTPUPOBATDH pelllaeMble 3a7auu
cXeMaMH, JuarpaMMamMu, HHOU TpaguKoil 1 UX KOMOMHAIUSMU;

OLIEHUBATh HAJEKHOCTh MHPOPMALIUH 110 KPUTEPUSM, MPEATIOKEHHBIM YUUTEIEM WIN
c(OpPMYITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe HeiiCTBUSA:

BOCIIPHHUMATh U (POPMYIHPOBATH CYXJIEHHUS B COOTBETCTBUHU C YCIOBUSMHU M LIEISIMU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3pEHUS B YCTHBIX U
NUCbMEHHBIX TEKCTAX, 1aBaTh MOSACHEHMs 110 XOLy pPEIIeHHs 3aa4i, KOMMEHTHPOBATh
MIOJIYYCHHBIN pEe3yiIbTarT;

B X0JIe 00CYXICHHS 3a7aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOM TeMBbI, TPOOIEMBI,
pelaemMoit 3a/1a4u, BEICKa3bIBaTh HJICH, HAIIICHHbBIE HA TIOMCK PEIICHUs, COTIOCTABIATh
CBOU CYX/IEHUS C CY)KACHUSIMHU APYIMX YYACTHUKOB JIMAJIOra, OOHApYKUBATh Pa3Inune
U CXOJCTBO IO3ULMHI, B KOPPEKTHOH (opme (GopMynupoBaTh pa3HOIIACHs, CBOU
BO3PAXKCHHUS;

NPEICTaBIATh PE3yIbTATHI PEIICHUs 3aJayuM, SKCIEPUMEHTA, UCCIEI0BaHUsA, IPOCKTa,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUICHUS ¢ Y4E€TOM 3a7ad Mpe3eHTAUud U
0COOEHHOCTEH ayTUTOPUH;

MOHMMATh ¥ UCTIOJIb30BATh MPEUMYIIIECTBA KOMAHIHON U MHIUBHUIYaIbHON pabOThI pU
peleHNH yueOHbIX MaTeMaTHUECKUX 33/1a4;

NPUHUMATD 11eJTb COBMECTHOHN JESTETbHOCTH, IJIAHWPOBATh OPTaHU3aLUI0 COBMECTHON
paboThl, pactpenessTh BUAbI padoT, 10roBapuBaThCs, 00CYKIATh MPOLIECC U PE3YNIbTaT
paboThl, 00001IaTh MHEHHS HECKOIBKUX JTFOJICH;

y4acTBOBATh B IPYNIOBBIX (popMax paboTel (00CykaeHNsI, 00MEH MHEHUSMHU, MO3TOBBIE
HITYPMBI U JPYTHUE), BHIIOIHATH CBOIO YacTh paObOTHI U KOOPIUHUPOBATH CBOU JEHCTBUSA
C APYTUMH YJICHaMHU KOMaH]Ibl, OIICHWBATh Ka4YeCTBO CBOETO BKJIAJa B OOIIUN MPOAYKT
10 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOCHCTBUSI.

PeryasiTuBHbIe YHUBEpPcaJIbHbIE YUeOHbIE 1eHCTBUSA
Camoopranuszanus:

CaMOCTOSITEJIbHO COCTaBJISATh IUIaH, ANTOPUTM pELICHHs 3aJauyd (MM €ro 4acTb),
BBIOMpPATh CIMOCOO pEHICHHS C YYETOM HUMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHPOBATH BAPUAHTHI PEIICHUN C Y4ETOM
HOBOH MH(pOpMAIHH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIN HHTEJICKT:

BJIQJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJISI TIPOIEcca M Pe3yybTaTra pPelieHus
MaTeMaTH4YeCKOM 3a1a49u;
HpeI[BI/IILCTB pr,[IHOCTI/I, KOTOpLIe MOFyT BO3HI/IKHYTI: HpI/I peI_HCHI/II/I 3aJa4u, BHOCUTH
KOPPEKTUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, HAWJEHHBIX ONIHOOK,
BBIBJIEHHBIX TPYAHOCTEN;



® OIICHUBATh COOTBETCTBUE pe3yJbTarTa JEATEIbHOCTH MMOCTABICHHOM 1IEJTU U YCIIOBHSIM,
OOBSACHITH IPUYNHBI JOCTHXKEHHS T HETOCTIDKCHHUS 11eJI1, HAXOUTh OIINOKY, 1aBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY.

INNPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenuss B 7 kjiacce 0OydarloUIMiics MOJYyYUT CIEAYIOIIUE MpeAMETHBIC
pe3yJIbTaThI:

Yucia 1 BBIYUCICHUSA

BbImonHsaTe, coueTas yCTHbIE W NHCbMEHHbIE NPHUEMBI, apudmeThyecKkue IEHCTBUS C
palMOHAIbHBIMU YHCIIAMHU.

HaxoauTe 3HaueHHWs] YUCIOBBIX BBIPAKEHUH, NMPUMEHATH pa3zHOOOpas3HbIE CHOCOOBI U
Opu€Mbl BBIUMCIICHHUS 3HAYCHUN JPOOHBIX BBIPAKEHUH, COJAEp)KAIIMX OOBIKHOBEHHBIE U
JECATUYHBIC TPOOH.

[lepexoautb OT onHON (POpMBI 3amMCH YUCeN K ApYroil (mpeoOpa3oBBIBATH NECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JECATUYHYIO APOOB).

CpaBHMBATh U yNIOPSAA0YHUBATh PALIMOHATIBHBIE YNCTA.

OKpyrasTh Yncia.

BbINOMHATE NPUKKUAKY U OLIEHKY pe3yJbTaTa BBIUMCIEHUH, OLEHKY 3HAYEHHI YHMCIOBBIX
BBIpaXCHUU. BBINIOIHATE AEMCTBUS CO CTENIEHSMHU C HATYPAJIbHBIMU [TOKA3aTEISIMU.

[IpuMeHATh NpU3HAKK JENMMOCTH, Pa3J0)KEHUE HA MHOKUTEIN HATypalbHbIX YUCE.

Pemate NpakTUKO-OPUEHTHPOBAHHBIE 3aJa4d, CBSA3aHHBIE C OTHOIIEHUEM BEJIMYUH,
IIPONOPLUOHAIIBHOCTBIO BEIMUMH, IPOLEHTAMH, UHTEPIPETUPOBATH PE3YJIbTAThl PELICHUS 3a7a4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMU PacCMaTPUBAEMBIX O0BEKTOB.

Anredpanyeckue BbIPaKeHUs

Hcnonp3oBath anreOpanyecKyo TEPMUHOJIOTHIO U CUMBOJIHMKY, IPUMEHSTH €€ B Mpoliecce
OCBOCHHSA y4eOHOTO MaTepuaa.

HaxonuTe 3HaueHust OyKBEHHBIX BBIPXKEHUH MPH 3aJaHHBIX 3HAYEHUSIX NIEPEMEHHBIX.

BrimonHaTe npeobpazoBaHus LENOr0 BbIPaXKEHHs] B MHOTOWIEH MPHUBEACHUEM MOI00HBIX
CJIaraeMbIX, paCKpPBITHEM CKOOOK.

BbINOMHATE yMHOXKEHHE OJHOYIEHAa HA MHOTOYIEH M MHOTOWIEHAa HAa MHOTOYJIEH,
OPUMEHSATH (POPMYIIBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcCyIecTBISATh Pa3IOKEHUE MHOIOYIEHOB HA MHOYKHUTEIN C MOMOIIBIO BBIHECEHHs 3a
CKOOKHM OOLIEro MHOXUTEJS, IPYNIUPOBKHU CIAaraeMbIX, MPUMEHEHUsI POpPMYJT COKpPaLIEHHOTO
YMHOXEHHUS.

[IpumensTh npeoOpa3oBaHUS MHOTOWIECHOB [UIS pEIIEHUS pPa3IUYHBIX 3a7ad U3
MaTE€MaTUKH, CMEXHBIX IPEIMETOB, U3 PEATbHOMN MPAKTUKH.

Hcronp30BaTh CBOWCTBA CTETICHEH C HATYpPaJIbHBIMH MMOKa3aTEIsIMU ISl PeoOpa3oBaHUs
BBIPAKCHUI.

YpaBHeHHUS M HEpaBEeHCTBA

Pemiats nuHElHBIE ypaBHEHHS] ¢ OJHOM MEPEMEHHOM, NMPUMEHSA MpaBuja Mepexoja OT
HCXO/IHOTO YpaBHEHUS K paBHOCWIBHOMY eMy. lIpoBepsATh, SBISIETCS JIM YUCIO KOpPHEM
YpaBHEHHS.

[IpumensTh rpaduyeckre METoAbI P PEIICHUH JTMHEHHBIX YPAaBHEHUN U UX CHCTEM.

[TonGupath mpuUMepsI Map YKcen, IBISIOIUXCS PEIIeHHEM JTMHEHHOTO ypaBHEHUS C IBYMS
NIEPEMEHHBIMHU.



CtpouTh B KOOPAWMHATHOW TUIOCKOCTH TpaduK JIMHEHMHOTO YpaBHEHUsS C JABYMS
MIEPEMEHHBIMH, MOJIb3YSCh TPpapUKOM, TPUBOIUTH IPUMEPHI PEIICHUS YPABHCHHUS.

Pemate cuctembl BYX JMHEHHBIX YpaBHEHUH C JIByMs MEPEMEHHBIMH, B TOM YHCIIE
rpaguvecKy.

CocTaBnsATh M peliaTh JMHEHHOE YpPaBHEHUE WM CUCTEMY JIMHEHHBIX YpaBHEHUM IO
YCIOBUIO 3a/ladd, HWHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJaud IOJyYEHHBIN
pe3ynbrar.

DOyHKUNHA

N300pakaTh Ha KOOPAMHATHOM TPSMOW TOYKH, COOTBETCTBYIOIIHME 3aJIaHHBIM
KOOpJMHATaM, JIy4d, OTPE3KH, MHTEPBAJIbI, 3alHUChIBATh YHUCIOBbIE MPOMEXYTKH Ha
areOpandeckoM sI3bIKe.

OTMeuaTp B KOOPJIMHATHOM IUIOCKOCTH TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOMUTH
rpadukn TMHEWHBIX QyHKIUNA. CTpouTh Tpaduk GYHKIHH Y = [X|.

OnwuceBaTh € MOMOIIBIO (YHKIMHA W3BECTHbIE 3aBUCUMOCTH MEXIy BEIMYMHAMU:
CKOPOCTb, BpEMs, pacCTOSIHME, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOAUTENBHOCTD, BpEM,
00BEM paboTHI.

HaxoauTs 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumath rpaduyeckuii crocod MpeaCcTaBICHUS W aHaIM3a WHPOpPMAlLUHU, U3BJIEKATh U
UHTEPIPETHPOBATH HHPOPMAITUIO U3 TPAPUKOB peabHBIX MPOIECCOB U 3aBUCUMOCTEH.

K xoniy oOydyeHuss B 8 kJjiacce 0oOydarOmMIACS TONYYUT CJCAYIOMHUE NPEIMETHBIC
pe3yabTaThI:

Yucia v BbIYUCTCHUSA

Hcnonbs3oBath HayalbHbIE MPEJCTABICHUS O MHOXECTBE JIEHCTBUTENbHBIX YHUCEN MJIA
CPaBHEHHMS, OKPYIJIEHUS M BBIYMCIEHUH, M300pa)kaTh JEUCTBUTENbHBIE YHCIA TOYKAMH Ha
KOOPAUHATHOU MPSIMOIA.

[IpumeHsaTh TOHATHE apU(PMETHYECKOTO KBAAPATHOTO KOPHS, HAXOJWUTh KBaJpaTHBIC
KOPHH, UCTIONB3YS TIPU HEOOXOIUMOCTH KaIbKYJISTOP, BRITIOIHSATE IPe0Opa30BaHUs BBIPAKCHHIA,
coziepXKalnX KBaJpaTHbIE KOPHU, UCIIOJIb3Yys CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3amucu OOJIBIIUMX M MallbIX YHMCEI C MOMOMIbIO JAECATUYHBIX JIpoOeil u
creneneid yucna 10.

Auredpanyeckune BbIpasKeHHUs

[IpyuMeHsTh MOHSATHE CTENEHH C LENbIM IOKa3aTelieM, BBIMOJIHATh MPeoOpa3oBaHuUs
BBIPXKEHUM, COAEPIKALIUX CTENEHU C LIEJIBIM ITOKa3aTENIEM.

BhITIONMHATE TOXAECTBEHHBIE MPEOOPa30BaHUS PANMOHANIBHBIX BBIPAXKCHHI Ha OCHOBE
MPaBUII ACHCTBHI HaJl MHOTOWICHAMH U aJlreOpandecKuMu IpOOsMHU.

PacknanpiBaTe KBagpaTHBINA TPEXUIEH HA MHOKUTEIH.

[TpumensTh peoOpa3oBaHMsl BHIPAKEHUH 7S pELICHUS Pa3IMYHbIX 3a7]a4 U3 MaTeMaTHUKH,
CMEXHBIX MMPEAMETOB, U3 PEATIbHON MTPAKTUKH.

YpaBHeHHUs M HEpaBEeHCTBA

PemaTte nuHelHbIe, KBaAPATHBIC YPABHEHUS U PALIMOHAJIBHBIE YPABHEHMSI, CBOAAIINECS K
HUM, CUCTEMBI IByX YPABHEHUH C IBYMsI IEPEMEHHBIMH.

[IpoBoauTh NMpOCTEMNIINE UCCIEAOBAHUSA YPABHEHUM U CUCTEM YPaBHEHHUH, B TOM YMCIIE C
NpPUMEHEHUEM TpadUIecKiX MpeICTaBICHNUN (YCTaHABIUBATh, IMEET JIM YPAaBHEHUE WU CHCTEMa
YpaBHEHUH pellIeHUsl, €CIIU UMEET, TO CKOJIBKO, U TIPOYee).

[lepexoauTh OT cIOBECHOW (GOPMYIHPOBKH 3a7auyMl K e€ anreOpandeckod MOJAENIH C
MOMOILIbIO  COCTaBJICHUsI YpPAaBHEHHUS WM CHUCTEMbl ypaBHEHHWI, WHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/1auyl MIOJyYEHHBIN pe3ysbTar.



[TprMeHsTh CBOICTBA YMCIOBBIX HEPABEHCTB JIJISl CPAaBHEHMUsI, OIICHKH, PEIIaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM NEPEMEHHOM M HMX CHCTEMBl, JaBaTh TIpaUUECKyl0 HIUIIOCTPALUIO
MHOECTBa PEIICHNI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUNH

[Tonnmatp U UCTIONB30BaTh (PYHKIIMOHAIBHBIE TOHITHS U S3bIK (TEPMUHBI, CHMBOJIMYECKHE
0003HauCHHS), OTIPEIEIATh 3HaUCHHE (PYHKIIMH 10 3HAYCHUIO apryMEHTa, ONpeNeNiATh CBOMCTBA
¢ynkuuu no e€ rpaduxy.

CrtpouTth Tpadviku dIeMEHTapHBIX (PYHKITUN BHJIA:

y=k/x,y=x> y=x%y=[x|, y = VX, OHCBIBATH CBOHCTBA YHCIOBON (DYHKIMH 110 &
rpaguxy.

K xonmy oOyuenuss B 9 kjiacce oOydaromuiics MOMYyYUT CIEAYIOIIUE MpeAMETHBIC
pe3yNIbTaThI:

Yucia 1 BBIYUCICHUSA

CpaBHUBATH U YIIOPSAIOYNBATH PAIIMOHAIBHBIC H UPPALMOHALHBIE YUCIIA.

Brimonsate apudmernyeckue ASUCTBUS C pallMOHAIBHBIMUA YHCIAMH, COYETas YCTHBIC U
MUChbMEHHbIE TPUEMBI, BHITIOJIHATH BEIUMCICHUS C UPPALMOHATIBHBIMH YHCIAMHU.

HaxoauTs 3HaueHusi CTENeHel ¢ IebIMH MOKa3aTeasIMU U KOPHEH, BHIYUCIATh 3HAUCHUS
YHCJIOBBIX BBIPAKECHUH.

OKpyrisiTh JCUCTBUTEIBHBIC YHCIA, BBIMOMHATh NPHUKUAKY PE3yNbTaTa BBIYUCICHHM,
OLICHKY YHCIIOBBIX BBIPAKCHUM.

YpaBHeHNsI 1 HEPABEHCTBA

Pemate nuHelHbIC U KBaApaTHBIC ypaBHEHUS, YPAaBHEHHS, CBOISAIINECS K HUM, TPOCTEUIIIHE
IpoOHO-palOHANIbHBIE YPABHEHUS.

Pemarb cuctembl IBYX JMHEWHBIX YpaBHEHHM € JIByMS NMEPEMEHHBIMU M CHUCTEMBI JIBYX
YpaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SIBJISAETCS JTUHEHHBIM.

Pemate TekcToBble 3ajauM  anreOpandeckMM CHOcOOOM C TOMOIIBIO COCTaBJICHUS
YPaBHEHHS WIM CUCTEMBI IBYX YPaBHEHHH C ABYMS IE€pEeMEHHBIMHU.

[IpoBOaUTH MpOCTEUIIINE UCCIICIOBAaHUS YPABHEHUN U CUCTEM YpPaBHEHUM, B TOM YHUCJE C
pUMEHEeHHEM rpaduuecKiX NpeICTaBIeHUH (YCTaHaBIUBATh, UIMEET JIM YpaBHEHUE WU CHCTEMa
YpaBHEHHI pPELICHUs, €CITH UMEET, TO CKOJIbKO, U TIpoUee).

Pemate sMHEHHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, H300paXkaTh peIICHHE
HEPAaBEHCTB Ha YHMCJIOBOW MPSIMOM, 3alUCHIBATh PEIICHUE C IIOMOIIbIO CUMBOJIOB.

Pematb cuctembl TMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOUYAIOIIUE KBAAPATHOE
HEpaBEHCTBO, M300pakaTh pEIIEHUE CHUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPSMOM, 3alMCHIBAThH
pelIeHre ¢ TOMOIIbI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPH PEIICHUN Pa3IMYHBIX 3a]a4.

DOyHKUUHA

Pacno3naBate pyHKIMU U3ydeHHBIX BU0B. [l0Ka3pIBaTh CXEMaTHYECKH PACIIOIOKEHUE Ha
KOOPIMHATHOI MIOCKOCTH rpaduKoB (pyHKIM Buga: y = kx, y = kx + b, y = k/x, y = ax’ + bx +
¢, vy =x, y=1% y = |x|, B 3aBHCHMOCTH OT 3Ha4eHHH KO>(PHUIMEHTOB, ONUCHIBATE CBOMCTBA
G yHKIIHA.

Crpouth ¥ M300pakaTh CXEMATUUECKU TpapuKH KBAaJIPATUYHBIX (DYHKIUI, ONMUCHIBATH
CBOWCTBA KBaAPAaTUYHBIX (DYHKIIHIA 1O UX rpadukam.

Pacnio3naBaTh kBagpaTHUHYIO QYHKIHIO TI0 pOpMyJie, MPUBOAUTH MPUMEPHI KBaAPATUUHbIX
GYHKIMA U3 pealTbHOM KU3HU, (PU3UKH, TECOMETPHUH.

YucJi0BbIe MOCJIeA0BATEIbHOCTH U MPOrPeCcCHH

Pacno3naBate apu(MeTHUECKYI0O M T€OMETPUYECKYIO MPOrPECCHU MPH pa3HBIX CIOco0ax
3aaHMs.



BBINOTHATE BBIYUCIIEHUS C HCHOJb30BaHUEM (GOPMYN N-ro WieHa apuMeTHUdecKor u
F€OMETPUYECKOU ITPOTrPECCUl, CyMMBI IIEPBBIX N YWICHOB.

N3006pakaTh WieHbI MOCIEI0BAaTEILHOCTH TOYKaMU Ha KOOPAWHATHOH MJIOCKOCTH.

Pematsb 3a1aun, cBsI3aHHBIE C YHUCIOBBIMHU ITOCJIEIOBATELHOCTSAMHU, B TOM YHCIIE 3a7a4u U3
peanbHOM XU3HU (C UCTIONB30BaHUEM KAITBKYJIATOPA, TU(DPOBBIX TEXHOJIOTHA).



MMPOBEPSIEMBIE TPEBOBAHHUS K PE3VJBTATAM OCBOEHHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble mpeaMeTHbIE pe3yabTAThbl OCBOEHHUSI OCHOBHOM
NpoBePSIEeMOro .
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOT0 00111er0 00pa30BaHus
pe3yJbTara
1 Yucna 1 BBIUUCIECHUS

BBIHOJ'IHSITI), coucras YCTHBIC n IHUCBbMCHHBIC HpI/IéMBI,
apnq)MeTqucxne I[GﬁCTBHSI C paliluOHAaJIbHBIMHU YUCJIaMHA

1.1

Haxogute  3HA4YeHWs  YUCIOBBIX  BBIPAKCHHWH,  IPUMEHSTH
1.2 pa3zHooOpa3HbIe CIOCOOBI U MPUEMBI BBIYMCICHUS 3HAUCHUH IPOOHBIX
BBIpKEHUH, cofepKalx 0ObIKHOBEHHBIE U JIECITUYHbBIE TpoOU

Ilepexoguts 0T oOFHOM (QOPMBI 3amMCHU YUCENl K JAPYroi
(mpeoOpa3oBbIBaTh  JECATUYHYIO JApoOb B OOBIKHOBEHHYIO,

1.3 OOBIKHOBEHHYIO B JICCATHYHYIO, B YAaCTHOCTH, B OECKOHECUHYIO
JECATUYHYIO APOOb)

1.4 CpaBHUBATH U YIOPSAIOYMBATH PAllMOHAIbHbBIE YHCIIA

1.5 OxpyrisaTh uncna

BBITIONHATE MPUKUAKY U OIICHKY pe3yibTaTa BBIUYMCICHUH, OIEHKY
1.6 3HQYEHUW YHUCJOBBIX BBIPAKECHHUI. BBIOMHATE JEUCTBUA €O
CTCIICHAMU C HaTypaJIBHI:IMI/I IIOKa3aTcIsIMHn

HpI/IMeHHTB INpU3HAKHU JCIUMOCTH, Pa3IOoKCHUEC Ha MHOXHUTCIAU

L7 HATYpaJbHbIX YHCEI
Pemath  MpaKkTUKO-OPHEHTHPOBAHHBIC  3aJaud, CBA3aHHBIE C
OTHOIICHHEM  BEJIWYHMH,  HNPOMNOPLHUOHATIBHOCTHIO  BEJIHYHH,
1.8 NPOIICHTAaMH, HHTEPIPETHPOBATH PE3YJbTaThl PEIICHHUs 3a1ad C
y4ETOM OTpaHUYEHUI, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTPUBAEMBIX
00BEKTOB
2 AnrebpanyecKkie BhIpaXKeHUs
)1 Hcnonp3oBath anredpanyeckyto TEPMHUHOJIOTHIO W CHUMBOJIHKY,
’ NPUMEHSTH € B IPOLIECCEe OCBOCHHS YUeOHOTO MaTepuaa
9 Haxonute 3HaueHus OyKBEHHBIX BBIPDAXCHUH TPH  3aJaHHBIX
’ 3HAYCHUSAX TTEPEMEHHBIX
)3 BeimonHATE mpeoOpa3oBaHMs IIETIOTO BBIPAKEHHS B MHOTOWICH
’ NPUBEJICHUEM MOAOOHBIX CIIaraeMbIX, PACKPHITHEM CKOOOK
BBIMOTHATE YMHOKEHHE OHOWIEHA HA MHOTOWIECH U MHOTOYJICHA Ha
24 MHOTOWJIEH, NPUMEHATHh (OpPMYJIbl KBajapaTa CyMMbl M KBajpaTa

pasHoCTH

OcCymecTBIATh  pa3loKEHHE MHOTOWICHOB Ha MHOXKHUTEIH C
2.5 MIOMOIIBIO BEIHECEHHS 32 CKOOKH OOIIET0 MHOKHUTENS, TPYIITHPOBKU
CJIaraeMbIX, MPUMEHEHUs POPMYJT COKPAIIEHHOTO YMHOKEHHS

HpI/IMeHSITB Hpeo6pa30BaHH51 MHOT'OYWICHOB IJIs PCILICHUA PpA3JIMYHBIX
3ala4 U3 MaTCMaTUKHU, CMCKHBIX IMTPEAMCETOB, U3 peaJIBHOfI MMPAaKTUKU

2.6

Hcnons30BaTh CBOMCTBA CTENEHEN C HATYPAJIbHBIMU IOKA3aTEISIMU
JUIs IpeoOpa30BaHUs BBIPAKCHUN

2.7




3 VYpaBHEHMS 1 HEpaBEHCTBA
Pemlats nuHEHHBIE ypaBHEHUs C OJHOM IIEPEMEHHOW, NMPUMEHsA
3.1 IIpaBUJIa IEPEX0/IAa OT UCXOJHOIO YPABHEHUS K PABHOCUIILHOMY €MY.
[TpoBepsTh, SBIAETCS U YUCIO KOPHEM YPABHEHUS
39 [IpumensTh rpaduyeckue METONbl TPU PEUICHUH JUHEWHBIX
’ YPaBHEHHI U UX CHUCTEM
13 [Monbupate mnpuMepsl map 4YHCEN, SABISIOLIMXCS  PELICHUEM
’ JMHENHOIO ypaBHEHUS C IBYMS IIEPEMEHHBIMU
CTpouTh B KOOPIMHATHON TUNIOCKOCTH IpauK JIMHEHHOTO YpaBHEHHS
34 C IByMsl IEPEMEHHBIMHU; MOJIB3YsICh IPauKOM, IPUBOJIUTH TPUMEPHI
pelleHNs ypaBHEHHUS
35 Pemwlate  cucreMbl  IBYyX JIMHEWHBIX ypaBHEHMM C  JByMs
’ IIEpPEMEHHBIMH, B TOM YHUCIIE TpapUIECKH
CocTaBisTh U pelaTh JUHENHOE YPaBHEHHUE UIIM CUCTEMY JIMHEWHBIX
3.6 YPaBHEHHUH 110 YCIOBHIO 33Ja4u, HHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 33aJ1a4uy MOJIy4EHHbIN pe3yabTarT
4 Koopaunats! u rpaduku. OyHKINHA
N300pakaTh Ha KOOPIWHATHOW MPSMOM TOYKH, COOTBETCTBYIOIIWE
4.1 3alaHHbIM KOOpAMHATaM, Jy4H, OTPE3KHM, MHTEPBAJbl, 3allUCHIBATh
YHCIIOBBIE TPOMEXKYTKH Ha AJIre0pandeckoM si3bIKe
49 OrmedaTs B KOOPAMHAaTHOM IUIOCKOCTHM TOYKHM II0 3aJlaHHBIM
’ KOOpJIMHATaM
43 Ctpouts rpaduku TUHEHHBIX QyHKIMA. CTPOUTH rpaduk QyHKINU Y
' = [x|
OnuceiBaTh ¢ NOMOIIBIO (DYHKIMHA M3BECTHBIE 3aBUCUMOCTH MEXIY
4.4 BEJIMUMHAMU: CKOPOCTb, BpPEMsl, PACCTOSHHUE, LIEHY, KOJUYECTBO,
CTOMMOCTb, TPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM paboThI
4.5 Haxoaute 3HaueHune GpyHKIUM 110 3HAYCHUIO €€ apryMeHTa
[Torumate rTpaduueckuii crmocod TMPEACTaBICHUS ¢ aHajau3a
4.6 UHpOpMalnU, H3BJIEKATh M MHTEPIPETUPOBATh HMH(OpMaIMIO U3
rpauKOB peasbHBIX MPOIECCOB U 3aBUCUMOCTEH
8 KVIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3ybTAaTbl OCBOCHHSI OCHOBHOM
NPOBEPHEMOTO o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHus
pe3yJbTarTa
1 Yucna v BBIYUCIECHUS
Wcnonp3oBaTh  HayaubHblE  IPEACTABICHUS O  MHOXECTBE
11 JEMCTBUTENIBHBIX YUCE ISl CPABHEHUS, OKPYTJICHHSI U BBIYMCIICHUH,
' n300pakaTh JEHCTBUTENBHBIE YHUCIIAa TOYKAMU Ha KOOPAMHATHOM
IPsIMO
12 [IpuMeHATh TOHATHE apUPMETHYECKOIO KBaJPATHOIO KOPHS,
' HAXOJUTh KBAJpaTHbIE KOPHM, HCIOJNB3YS NpU HEOOXOIUMOCTH




KaJIbKYJIATOD, BBITIOJIHATh npeodpa3oBaHus BBIpAKEHU,
CoJiepKalINX KBaIpaTHbIE KOPHU, UCIIOJIb3Yys CBOMCTBA KOPHEN

1.3

I/ICHOHLSOBaTB 3aIlIucu 60JII>H_II/IX U MaJbIX 4YHUCCII C IIOMOIIBIO
JECATUYHBIX apo0ei u cTeneHei uncna 10

Anrebpanueckue BhIpaXKeHUs

2.1

[IpyMeHsSTh TOHATHE CTENEHU C ILIEeJbIM IOKa3aTesleM, BBIOJHATh
npeoOpa3oBaHusl BBIPAKEHUH, COAEPKAIIUX CTENEHU C IEIbIM
MoKa3zaTesiemM

2.2

BBIMOMHATE  TOXIECTBEHHBIE TPEOOpa3OBaHUSI  PAIMOHATBHBIX
BBIPQKEHUI HA OCHOBE IPaBWJI AEHUCTBUM HAJ MHOTOWIEHAMH U
anreOpanvdecKuMHu IpoOsSIMH

23

PacknanbiBaTh KBaIpaTHBIA TPEXUIIEH HA MHOKHUTEIIN

24

[TpumensTh peoOpa3oBaHMsl BHIPAKEHUHN AJISl PEUICHHS pa3UUHbIX
3a/1a4 U3 MaTeMaTHUKU, CMEXKHBIX MPEIMETOB, U3 PEaIbHOW MPAKTUKU

YpaBHEHUS U HEPABEHCTBA

3.1

Pemate nuHENHbIE, KBaJApaTHbIE YpPAaBHEHUS M palUOHAJIbHBIE
YPaBHEHUS, CBOJSIINECS K HUM, CUCTEMBI IBYX YPaBHEHUU C JBYMS
NEpEMEHHBIMU

3.2

[IpoBOaUTH MNPOCTEHIINE WCCICIOBAHUS YPABHEHHH M CHCTEM
ypaBHEHUH, B TOM 4YHCIE C MPUMEHEHHEM TIpadudecKux
IpeJCTaBICHUN (YCTaHABJINBATh, UMEET JIM YPABHEHHE WA CHCTEMA
YpaBHEHUH pEIICHMUS], €CJIU UMEET, TO CKOJIBKO, U ITpoUee)

33

[lepexoguTh OT cioBecHOW (OpMYTUpPOBKM 3amaun K €€
aHFC6pqueCKOﬁ MOZACIIN C MOMOIIBIO COCTABJICHUA YPABHCHUS WU
CUCTEMBI ypaBHeHHﬁ, HHTCPHNPCTUPOBATL B COOTBCTCTBUHU C
KOHTEKCTOM 3a/1a4yM MMOJTy4YE€HHBII pe3ynbTart

34

[IpuMeHATH CBOWCTBA YMCIOBBIX HEPABEHCTB I CPaBHEHUS,
OIIEHKH, peIllaTh JUHEHHbIC HEPABEHCTBA C OJHOM MEPEMEHHON U UX
CUCTEMBI, 1aBaTh TpadUueCKyI0 WLUTIOCTPAIIUI0 MHOXKECTBA PEIICHUN
HEpaBEHCTBA, CUCTEMbI HEPABEHCTB

DyHKIUU

4.1

IlonuMaTe M UCHOIB30BATH (pYHKL[I/IOHaHLHBIC IIOHATUA U A3BIK
(TepMHHBI, CUMBOJIMYECKHE OOO3HAUCHUS), OMPEICIITh 3HAYCHUE
(GYHKIIUU 110 3HAYCHUIO apryMEHTa, OTNPEACISITh CBOMCTBA (DYHKIIHH
o e€ rpaduky

4.2

. K
Crpoutsb rpaduku 3IeMEHTapHbIX GYHKIUN BUAa: y = oy
y =x%, y = X%, y = [X|, onuchIBaTh CBOWCTBA YUCIOBOW (PYHKLIHHU TO €€
rpaduky




9 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble mpeaMeTHbIE pe3yabTATbl OCBOEHHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1

Yucna ¥ BEIYUCIIEHUS

1.1

CpaBHUBATh U YNOPSAJOYMBATH PALMOHAIBHBIE U HPpPaLMOHAIILHBIC
yucia

1.2

BrimonHaTe apudmeTrnueckue NeHCTBUS ¢ palliOHAIbHBIMU YHNCIaMU,
coueTasi YCTHbIE U NMMCbMEHHBIE MPUEMBI, BHITIOJIHATD BBIYUCIICHUS C
UppaAIMOHATEHBIMH YHCIIAMU

1.3

HaxonuTh 3HauYeHUs1 CTENEHEW C LEeJBIMH MOKA3aTeIIMU U KOPHEH,
BBIUUCJIATH 3HAUCHU A YN CJIOBBIX BBIpa)KeHI/Iﬁ

1.4

OkpyrisTh  AEUCTBUTEIbHBIE  YHCIA, BBIMNOJIHATH  HPUKHUAKY
pe3ynbTara BEIYMCICHUN, OLIEHKY YHCIIOBBIX BBIPAXKEHUN

YpaBHEHUS U HEPABEHCTBA

2.1

Pewlats uHENHBIE M KBaApaTHbIE YpPAaBHEHMs, YpaBHEHUS,
CBOJSIIIMECS K HUM, IPOCTEHIINE TpOOHO-palMOHATIbHBIE YPaBHEHUS

2.2

Pemats cucTemMbl ABYX JIMHEWHBIX YPABHEHUM C IBYMs [IEPEMEHHBIMU
Y CUCTEMBI [IBYX YPaBHEHMI, B KOTOPBIX OJIHO YPABHEHUE HE SIBIISACTCS
JMHEHHBIM

23

Pemate TekCTOBBIE 33/1a4M ANreOpanyecKuM CIIOCOOOM € MTOMOIIBIO
COCTaBJICHUS] YPABHEHUS WM CUCTEMbl JIBYX ypaBHEHUH C ABYMS
NepPEeMEHHBIMU

24

[IpoBoauTh MpOCTEHUIIME UCCICNOBAHUS YPABHEHUNM U CHCTEM
YpaBHEHMH, B TOM YHCJIE€ C NPUMEHEHHEM TIpadUuiyecKux
npeCTaBiIeHu (HampuMmep, yCTaHABIUBaTb, UMEET JIM YPAaBHEHUE
WIHM CUCTEMA YPABHEHUM PEIICHUs, ECIIU UMEET, TO CKOJIBKO)

2.5

Pemate nuHEWHBIE HEPAaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA,
n300paXkaTh pelIeHne HEPAaBEHCTB HAa YUCIIOBOM MPSIMOM, 3aITUCHIBATh
pelIeHre ¢ TOMOIIBIO CUMBOJIOB

2.6

Pemiate cuctembl JIMHEHHBIX HEPABEHCTB, CUCTEMbI HEPaBEHCTB,
BKIIIOUAIONINE KBAJPaTHOE HEPABEHCTBO, HW300pakaTh peIIeHHE
CUCTEMbl HEPaBEHCTB Ha YMCJIOBOI MPsIMOM, 3aMHICHIBAaTh PEIICHUE C
MOMOIIbIO CUMBOJIOB

Hcnonws3oBaTh HCPABCHCTBA NNPHU PCIICHUU PA3JIMYHBIX 3ada4

DyHKIMHU

3.1

PacriosHaBath  (QyHKIMHM  W3y4eHHBIX  BHIOB.  [loka3bIBaTh
CXEMAaTHYECKH pACIIOJIOKEHHE Ha KOOPAMHATHOM IJIOCKOCTH
rpa¢pukoB QyHKuumil Buma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCHMOCTH OT 3HAYCHUH KOA((PHUIMEHTOB, OMHUCHIBATH CBOWCTBA
byHKIIHHA

3.2

[Toka3piBaTh CXEMaTHUYECKH pACIONOXKEHHE Ha KOOPAUHATHOM
MJIOCKOCTH TpadukoB GyHKIMHA Buaa y = VX, y = |X| U ONMUCHIBATH
cBoMcTBa PyHKITUI




Crpouth M u300pakaTb CXEMaTHYECKH TpapuKH KBaJpaTHUHBIX

33 (GYHKIMA, OMUCHIBATH CBOMCTBAa KBAAPATUYHBIX (DYHKIMH MO HX
rpadukam
Pacno3naBaTh KkBajpaTuuHylo GYHKIUIO 1O (GopMmylie, NMPUBOAUTH
3.4 IpUMEPBl KBAJAPATUYHBIX (QYHKIHMA W3 peanbHOW KU3HH, (DU3UKH,
reOMETpUU
4 Apudmerrdeckass 1 TeOMETpUIECKas IPOTPECCUU
41 PacrioznaBath apuMeTHUYECKYyI0 M TEOMETPUUYECKYIO MPOTPECCHH
' IPU Pa3HBIX CIOCO0ax 3aaHus
BoBITIONMHATE BBIYKCICHHUS C HCIONB30BAaHHEM (GOpPMYN 7-TO UJIeHA
4.2 apuMeTUIECKON B TEOMETPUIECKOM MPOTPECCHii, CYMMBI TIEPBBIX N
YJIEHOB
43 N300paxkaTh  4WieHBI  MOCIEIOBATENTBHOCTH  TOYKAMH  Ha
’ KOOPJAWHATHOM MJIOCKOCTH
Pemiate 3a1auun, CBSI3aHHBIE C YUCIOBBIMHU MOCJIEI0BATENLHOCTSIMU, B
4.4 TOM 4YHCJIE 3aJa4ydl W3 pPEaTbHOW JKM3HH (C HCIOJIB30BaHUEM

KaJIbKYJIATOPA, IU(PPOBBIX TEXHOIOTHH)




IMPOBEPAEMBIE 9JIEMEHTbBI COAEPKAHUSA

7 KJIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Umucna v BBIYUCIICHUS
JlpoOu OOBIKHOBEHHBIE M JECATHYHBIC, IEPEXOA OT OJHOU (HOPMBI 3amUCH
1.1 napoGeit k apyroi. IloHsATHE palMOHANBHOTO YHCIA, 3aIHCh, CPAaBHEHME,
YIOPSAOYMBAHUE PAIMOHAIBHBIX YHCET
12 Apudmernueckre IeicTBUS ¢ pallMOHATBLHBIMU YKCciIaMu. Pemenue 3a1a4 u3
' peaslbHOM MPAaKTUKK HA YacTH, Ha IpOOHU
13 Crenenb ¢ HaTypaJbHBIM IIOKa3aTeleM: OIpelesieHHe, NpeoOpa3oBaHue
’ BBIPAKEHUI Ha OCHOBE OMPE/IENICHNUs, 3aMUCh OOJBIINX YUCE
L4 ITporeHThI, 3aMuCh MPOLIEHTOB B BUAE ApoOU U IpoOH B BUIE NMPOLIEHTOB.
’ Tpu OCHOBHBIE 3374 Ha POLIEHTHI, PELLIEHUE 3314 U3 PEAIbHOM MTPaKTUKU
L5 IIpumeHeHne TPU3HAKOB JAEIUMOCTH, pa3IOKEHUE HA MHOXKHUTEIN
’ HATypaJbHBIX YUCEIl
16 PeanpHple 3aBUCMMOCTH, B TOM 4UHCIe TpsMas W oOpaTHas
’ MPONOPIMOHATEHOCTH
2 Anrebpandeckue BoIpaKEHUS
21 [TepemeHHbIE, UUCIIOBOE 3HAYEHUE BBIpaKEHU ¢ IEpeMEHHOM. JlomycTuMbIe
' 3HAYCHHS MIEPEMEHHBIX
29 [IpencraBieHne 3aBUCUMOCTH MEXKIY BEIUYUHAMHU B BUAC (POPMYIIBL
' Boruncnenus no hopmynam
)3 [IpeoOpazoBanre OYKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO paBHbBIC
' BBIpaKEHUS
24 CBoJiCTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTEIEM
)5 OpnounieHnsl 1 MHOTOWIeHbl. CTeneHs MHOTOWIeHa. CloXeHne, BHIYUTaHNUE,
’ YMHO>X€HUE MHOTOUYJICHOB
@opMysbl  COKpAIIEHHOTO YMHOMKEHHUS: KBaJpaT CYMMbI M KBajapaT
2.6 pazHoctu. dopmyna pa3HOCTH KBaapaToB. Pa3noxeHne MHOrO4IEHOB Ha
MHOXKHUTEITH
3 VYpaBHeHust
31 VYpaBHeHHe, KOpEHb ypaBljeHHH, npaBwia npeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCUIILHOCTh YPaBHEHUM
39 JluHeliHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YMCIO KOpPHEW JIMHEHHOTO
' YpaBHEHUs, PEIICHNUE JINHEUHBIX YPABHEHUU
33 CocraBieHne ypaBHEHUH M0 yCIOBHIO 3aJa4l. Penenre TeKCTOBBIX 3aa4 ¢
' MOMOIIBIO YPaBHEHHIA
3.4 JluneitHOE ypaBHEHHE C IBYMS IEPEMEHHBIMU U €T0 TpaduK
Cucrema IByX JIMHEHHBIX YpPAaBHEHUH C ABYMs NEpeMEHHBIMU. PemieHue
3.5 CHCTEM ypaBHEHHH criocoOOM MOCTaHOBKH. [IpuMepsI penieHns TeKCTOBBIX
3aJ1a4 ¢ OMOIIbIO CUCTEM YpaBHEHUN
4 Koopaunats! u rpaduku. OyHKIMM
4.1 Koopaunara Touku Ha npsMoit




49 Uucnosble IPpOMEXKYTKH. PaccTosiHue MEXy IBYMSI TOUKAMU KOOPAUHATHOMN
' PSIMOiA
43 [TpsmoyronbHas cuctema KoopauHat, ocu Ox u Oy. Abcuucca U opJrHaTa
’ TOUYKH Ha KOOPAMHATHOM IJIOCKOCTH
44 [Tpumeps! rpadukoB, 3aaaHHbIX QopMynamu. UTeHne rpaduKkoB pealbHbIX
’ 3aBHCHMOCTEI
4.5 [Tonsarue Gpynkuun. ['papux ¢pynkunu. CroiicTBa QyHKIHI
4.6 Jluneitnas ¢ynkmus, e€ rpaduk. I'paduk byHKINN ¥ = [X]|
47 I'paduueckoe pemieHHe JTHUHEWHBIX YPAaBHEHUH M CHCTEM JIMHEWHBIX
' ypaBHEHHIA
8 KUIACC
Kon IIpoBepsiemMblii 3JIeMEHT COIeP/KAHUSA
1 Umucna v BBIYUCICHUS
11 KBagparuslii kopeHb u3 umcia. [lonste 00 HppalnMOHAIBLHOM YHUCIE.
' JlecaTHYHbIE TPUOINAKEHNS UPPALMOHATIBHBIX YHCE
CBoiicTBa apudpMeTHYecKHX KBAJpPaTHbIX KOpHEH W HX MpPHUMEHEHHE K
1.2 npeoOpa3oBaHHIO YHUCJIOBBIX BBIpAKEHUI u BBIYMCIICHUSIM.
JleicTBUTEIbHBIC YHCIIA
1.3 Crenens ¢ 1enbpIM IoKaszareneM U e€ cBoiictsa. CTaHgapTHas 3alluch Yuciaa
2 AnrebpanuecKue BHIPAKCHHS
21 KBagpaTHblii  TpEéXuiieH, pa3loXKeHHe KBaJApaTHOro TpEXWwIeHa Ha
' MHOKHUTEITN
2.2 Anrebpandeckas 1po0b. OCHOBHOE CBONCTBO alreOpandeckou apoou
23 CrnoxeHue, BBIYMTAaHUE, YMHOXKECHHE, JICICHUE anreOpandeckux Ipoodei
24 ParonanbHbie BEIpaskeHHUs U UX IpeoOpa3oBaHue
3 VYpaBHEHUS 1 HEPABEHCTBA
31 KBagpatHoe ypaBHeHue, QopMmyna KOpHEH KBaJIpaTHOTO YpaBHEHUS.
’ Teopema Buera
3.2 Pemrenne ypaBHeHUH, CBOAAIIMXCA K JIMHEWHBIM U KBaJPAaTHBIM
33 [Ipocreitmume npoOHO-pallMOHATIBLHBIC YPaBHEHUS
I'paduueckas uHTEpHIpeTalUs YpaBHEHHUH ¢ ABYMS IEPEMEHHBIMU U CUCTEM
34 JUHENHBIX YPaBHEHUH C ABYMs IepeMEeHHbIMU. 1IpuMepsl pemenns cucreM
HEJIMHEUHBIX YPABHEHUH C ABYMS IIEPEMEHHBIMU
3.5 Pemenne TekCTOBBIX 3374 anreOpandeckuM CriocooomM
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 01HO NTepeMEHHOMN
3.8 PaBHOCHUITBHOCTH HEPABEHCTB
3.9 JIuneliHble HEPABEHCTBA C OJJHOW NIEPEMEHHON
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM
4 OyHKIIUU




[Monste Qyakumuu. OONACTh oONpeAeNeHUus W MHOXECTBO 3HAUYCHUI

4.1 ¢dbyakuun. CriocoObl 3a1aHust QYHKITHI

4.2 I'padux ¢pynkuuu. Urenue cBoicTB GyHKIMHU 1O €€ rpaduKy

4.3 [Tpumepst rpadukoB PyHKITHN, OTpAXKAIOMINUX PEeATbHBIE TIPOIIECCHI

44 OyHKIMM, ONUCHIBAIONINE MPSAMYI0 MU OOpaTHYI0 MpPOMOPLHUOHAIbHBIC
3aBUCHUMOCTH, UX TpaduKu

4.5 OyHKIUYU y =x7 y = X7

4.6 Oyukumu y = [x, y = |x|

4.7 I'padnyeckoe penieHne ypaBHEHUN U CUCTEM ypaBHEHUN




9 KJIACC

Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUSA
1 Yucna v BBIYUCICHUS
11 ParonanbsHble 4Mcna, MppalMoHAbHBIE YMCIA, KOHEYHbIE M OECKOHEUHbIE
’ JIeCSITHYHBIC IPOOU
MHOKECTBO  IEUCTBUTEIIBHBIX  YHUCEJ, JICWCTBUTENIBHBIE 4YHCIA  KaK
12 OCCKOHEUYHBIC JEeCATHYHBIC IpoOU. B3aWMHO OJHO3HAYHOE COOTBETCTBHE
’ MEXKJy MHOYKECTBOM JCUCTBUTEJIBHBIX YHCEI WU KOOPJAMHATHOM TMPSMOM.
CpaBHEHME AEHCTBUTENBHBIX YHCEI
1.3 Apudmerndeckue ASHUCTBUS ¢ JCHCTBUTEILHBIMU YHCIIAMA
W3mepenus, npulmmkeHus, oueHKU. Pa3mepsl 00bEKTOB OKPYXKAIOIIEro MUpa,
14 JUINTEJIFHOCTh TIPOLIECCOB B OKpy»KatoieM mupe. [IpubmmkéHHoe 3HaueHHe
' BEJIMUMHBI, TOYHOCTH NpubmxkeHus. OxpyriaeHue uncen. [Ipukuaka u onenka
Pe3yabTaTOB BBIYUCICHUN
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 YpaBHEHHUs C OJHOU IIEPEMEHHOU
2.2 JIuneitHoe ypaBHeHue. Pemenue ypaBHEHUH, CBOIAIIMXCS K TUHEHHBIM
2.3 KBanpaTHoe ypaBHeHue. PellieHre ypaBHEHUN, CBOASIIMXCS K KBaAPATHBIM
24 bukBanpatHoe ypaBHeHue. Ilpumepbl pemieHuss ypaBHEHHM TPETbEH W
’ YETBEPTOU CTEIICHEN Pa3IOKEHUEM HAa MHOKUTEIIN
2.5 Pemenue npoOGHO-paIIOHAIBHBIX YpaBHEHHHA
2.6 CucreMbl ypaBHEHHI
2.7 VYpaBHeHUE ¢ ABYMS IIEPEMEHHBIMU U €T0 TpapuK
2.8 Pewenne cucreM IByX JIMHEMHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU
29 PemeHUI/Ie CHUCTEM JBYX YpaBHEHHMI, OTHO M3 KOTOPBIX JIMHEHHOE, a IPyroe —
BTOpOH CTENEHU
2.10 ['padpraeckast mHTEpHpPETALNMS CUCTEMBI YPAaBHEHUH C ABYMSI IEPEMEHHBIMU
2.11 Pemenne TeKCTOBBIX 3a/1a4 alreOpandecKuM crocooom
2.12 HucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pelienne MMHEWHBIX HEPABEHCTB C OJHON EPEMEHHOMN
2.14 Pewienne cucreM ITMHEHHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOU
2.15 KBanpaTHble HEpaBeHCTBA
516 ['padmyeckass uHTEpIpeTalds HEPABEHCTB U CHUCTEM HEPABEHCTB C ABYMS
' ICPEMCHHBIMH
3 DyHKIUU
31 KBanpartuunas ¢ynkumsa, e€ rpadguk u coiictBa. [lapaGona, KOOpIUHATHI
BEPLIMHBI MapadoiIbl, OCh CHUMMETPUH MapaldoIbl
3.2 I'paduku Gynkuuit y=kx, y=kx+b n ux cBoicTra
33 I'paduxu bynakmuit y=k/x, y = x* u ux cBoONCTBa
34 I'paduku GyHKIMH , ¥ UX CBOMCTBA
4 UYucnoBsle NOCAEA0BATENBHOCTH




Onpez[eneHHe U CIIOCOOBI 3aaaHusl YUCIIOBBIX HOCHGHOB&TCHBHOCTCﬁ. 3aI[aHI/I€

4.1 MOCJIEIOBATEILHOCTH PEKYPPEHTHOM popMyIion U (hopmyItoit n-ro dieHa

49 Apudmernueckass nporpeccus. DPoOpMynbl 7-TO WieHa apu(MeTHUECKOH
’ IIPOIPECCUH, CYMMBI IIEPBBIX /1 YWICHOB

43 I'eomerprueckass mporpeccus. @Dopmyibl 7n-ro  4jaeHa IE€OMETPUYECKOU
’ IIPOTPECCUH, CYMMBI IIEPBBIX 71 YWICHOB

44 N3o00pakeHue 4WIEHOB apU(PMETHYECKOH M TeOMETPUYECKOH IporpeccHii
’ TOYKAMH Ha KOOPAUHATHOM TUIOCKOCTH. JIMHENHBIN U 3KCIIOHEHIIMAJIbHBIA POCT

4.5 C1okHbI€ IPOLIEHTHI




ITPOBEPAEMBIE HA OI'D IO MATEMATHUKE TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJLHOM ITPOI'PAMMBI OCHOBHOI'O
OBHLIEI'O OBPA30OBAHUA

Kon IIpoBepsiemble TpeOOBaHMS K MNpPeAMETHbBIM pe3yJabTaTam
MPOBEPAEMOro OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHO NMPOrpaMMbl OCHOBHOI'O
TpeOoBaHMS o01mero oopazosanus Ha ocHoBe ®PI'OC

YMeHune onepupoBaTh NOHATHAMM: MHOXECTBO, IIOJMHOXKECTBO,
OIepalyy HaJ MHOXXECTBAMH; YMEHHE OIEpUPOBATH MOHATHAMMU:
rpad, cBA3HBIN rpad, nepeBo, UK, IPUMEHITh UX MPU PELICHUH

! 3aJa4; YMEHHE HCHOJb30BaTh rpaduyeckoe TpeACTaBICHUE
MHOXECTB [UI OMNMCAaHUS PEalbHbIX IMPOLECCOB M SIBICHUM, NpH
pEILIeHNH 3a/1a4 U3 APYruX y4eOHBIX MPEAMETOB
YMeHue onepupoBaTh NOHATUAMU: OIIPEIEICHHUE, aKCUOMa, TEOPEMA,

) JI0Ka3aTeIbCTBO; YMEHHE pAaclo3HaBaTb HCTUHHBIE U JIOXKHbBIE

BBICKA3bIBaHUS, MPHUBOJUTH MPHUMEPHl M KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBAHUS M OTPHIIAHUS BBICKA3bIBAHUIN

YMeHue onepupoBaTh MOHATUSMU: HATypajbHOE YHUCIO, IPOCTOE U
COCTaBHOC YHCJIO, ACIIUMOCTb HATYpaJbHBIX YHCCI, IMPU3HAKU
ACIIMMOCTH, LCJIOC YUCIIO0, MOAYJIb YHUCIIA, 06LIKHOB€HHaH I[p06L u
JnecsiTU4Has ApoOb, CTAHJAPTHBIM BHUJI YKCia, pallMOHAIBHOE YHUCIIO,
3 HUPPALMOHATILHOE YHCI0, apu(METUYECKH KBaJIpaTHBIM KOPEHb;
YMCHUC BBITIOJIHATDH I[GI\/JICTBI/ISI C qyucJjiaMu, CpaBHUBATb u
ynopsaaounBaTtb 4YuCIId, MNPCACTABIATL YHCIAa Ha KOOpI[I/IHaTHOfI
OpsIMOM, OKPYIJIATH YHUCIA; YMEHHUE JeNlaTh MPUKUIKY U OLEHKY
pe3ynbTara BEIYUCICHUN

YMeHue onepupoBaTh MOHATUSAMU: CTEIIEHb C LIEJIBIM ITOKa3aTeNeM,
apu(pMETHYECKII KBAaJPAaTHBIH KOPEHb, MHOTOWICH, anreOpandecKast
Ipo0b, TOXIIECTBO; 3HAKOMCTBO C KOPHEM HATypajbHOH CTETeHH
OoJbllle €TUHMIIBI; YMEHHME BBINOJHATH pacdy€Tsl Mo (opmynam,
npeoOpa3oBaHusl ILEJbIX, APOOHO-PAMOHANBHBIX BBIPAKECHUNA U
BBIPDAKCHUI C KOPHSIMH, Pa3I0)KeHHE MHOTOWICHA HA MHOXKUTEIIH, B
TOM YHCJIE C HCHOIB30BaHHEM (OpMya pa3HOCTH KBAJPaTOB H
KBaJ[paTa CyMMBbI U Pa3HOCTH

YMeHue oneprupoBaTh MOHATHAMU: YUCIOBOE PABEHCTBO, YPABHEHUE
C OJHOW IIEPEMEHHOW, YHUCIOBOEC HEPABEHCTBO, HEPABEHCTBO C
NIEPEMEHHO; YMEHHE pellIaTh JUHENHBIE U KBaJIpaTHbIE YPAaBHEHHUS,
IpOOHO-pallMOHAIbHBIE YPaBHEHUS C OJIHOM MEepeMEHHOM, CUCTEMBI
JIBYX JIMHEWHBIX YPaBHEHUM, TMHEHHbBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHbIE U JAPOOHO-pallMOHANbHBIE HEPABEHCTBA C OJHOM
NIEPEMEHHOI1, B TOM YHUCIIE IPY PELIEHUH 3a/]a4 U3 IPYTHX IPEIMETOB
U TPAKTUYECKUX 3a7a4; YMEHUE HCIOJIb30BaTh KOOPJIWHATHYIO
OpSIMYI0O U KOOPAMHATHYIO TUIOCKOCTH JUIsl U300pa)KEHHUs pElIeHUM
YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue ornepupoBaTh NOHATUAME: QYHKIHS, Tpaduk QyHKIINN, HYIN
byHKIIHN, NPOMEKYTKH  3HAaKOMOCTOSHCTBA,  TPOMEXYTKH




BO3pacTaHus, yObIBaHUS, HauOoJbIllee M HAUMEHbIIEE 3HAUYCHUS
GyHKIIH; yMEHHE OIIepUpPOBAThH HOHSITHSMHU: npsmast
HPOTIOPIMOHATIBHOCTS, JIMHEHHas QyHKIUS, KBaApaTHdHas QyHKIHS,
oOpaTHasi MPOMOPIUOHAIBHOCTh, Mapabonia, rumepoona; ymeHue
cTpouth rpaduku  (GYHKUMH, HWCHOJB30BaTh rpaduku A
ONpeAeIeHUsT CBOMCTB MPOLIECCOB M 3aBUCUMOCTEU, ISl PEIICHUS
3a7a4 U3 IPYrux y4eOHBIX MPEIMETOB M PEabHOM JKMU3HH; YMEHHE
BBIpaXaTh (POPMYIIaAMHU 3aBUCHIMOCTH MEX/y BETMUYUHAMHU

Ymenne OIIepUpPOBATH MOHATHAMMU: IIOCJIEI0BATENBHOCTD,
apupMeTHuecKkass M TEOMETpHYecKass IPOrPecCHH;  yMEHHE
UCIIOJIb30BaTh CBOMCTBA MOCIIEA0BATEILHOCTEH, (hOPMYJIIBI CYMMBI U
o011ero wieHa Npy pelIeHuH 3a7ad, B TOM YUCIE 3a1a4d U3 JIPYyrux
y4EOHBIX IPEMETOB U PeaTbHON KU3HU

YMeHue pemars 3aa4i pa3HbIX TUIOB (B TOM YHCII€ HA MPOLEHTHI,
JONM W 4YacTW, JBIKEHHE, paboTy, IIeHy TOBAapOB U CTOHMMOCTb
MOKYTIOK U YCIYT, HAJIOTH, 3a/1a4k U3 00JIaCTH YIIPABIICHUS JIUYHBIMU
U ceMeWHbIMH (UHAHCAMH), YMEHHE COCTaBIISATh BBIPAKCHHUS,
YpaBHEHHUsI, HEPABEHCTBA W CHUCTEMBbl 10 YCJIOBHUIO 3aJayH,
HCCJIEIOBATh MOJyUEHHOE PEIIEHUE U OLIEHUBATh MPaBIONOI00HOCTh
MOJTy4YEHHBIX PE3yIbTaTOB

YMeHue onepupoBath NOHATHAMMU: (PUTypa, TOUKA, OTPE3OK, MpsiMas,
ayd, JIOMaHas, yTouI, MHOT'OYT'OJIbHUK, TPEYrOJIbHUK,
paBHOOEIPEHHBIN u PaBHOCTOPOHHUU TPEYrOJbHUKY,
OpSMOYTOJIbHBIM TPEyrojbHHUK, MenuaHa, OUCCEKTpuca U BBICOTA
TPEYrojbHUKA,  YETBIPEXYTOJIbHUK,  MapajUieorpaMMm,  pomo,
OPSMOYTOJIBHUK,  KBaJpaT, Tpalelnus;  OKPYXKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (HUTypamu;
YMEHME penlaTh 3aJaud, B TOM YUCJIE U3 NOBCEIHEBHOM XKM3HU, HA
HaXO0XJICHNE T€OMETPUYECKUX BEINYMH C IPUMEHEHUEM U3Y4YEHHBIX
cBOKCTB (puryp u pakToB

10

YMeHue onepupoBaTh MOHATHSAMH: PAaBEHCTBO (DUTYpP, PaBEHCTBO
TPEYroJbHUKOB; NMApaJLICIIbHOCTh U MEPICHANKYISIPHOCTD MPSIMBIX,
yroll MEXAy NpPSMBIMH, TNEPICHAUKYISAP, HAKIOHHAs, MPOCKIIHS,
nogodue  ¢uryp, MOAOOHBIE  TPEYrOJbHUKH,  CUMMETPHUS
OTHOCHUTEJIBHO TOYKH M NPSMON; YMEHHE PAClO3HAaBaTh PaBEHCTBO,
CHMMETpHI0O HW  TojoOue buryp,  mapaIeNbHOCTh U
NEePIEHANKYISIPHOCTD MPSIMBIX B OKPYKAIOIIEM MUPE

11

YMeHne omnepupoBaTh TOHATUSIMU: [JIMHA, PACCTOSHHUE, YIoJl
(BenmMuMHA yriia, CHHYC U KOCHHYC yTIjla TPEyroJbHUKA), IUIOIIA b,
YMEHHE OIICHUBATH Pa3Mephl IPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; YMEHHE TPUMEHATH (QOPMYJBl MEpUMETpPa U IUIOLIAIH
MHOTOYTOJIBHUKOB, JJIWHBI OKPYXHOCTH U TUIOMIAIN Kpyra, o0bema
MPSIMOYTOJIBHOTO TapajuiefienuIie/Ia; YMEHHE MPUMEHSITh MPU3HAKA
paBeHCTBa TPEYIOJIbHUKOB, TEOPEMY O CYMME YIJTIOB TPEYIrOJIbHHUKA,
teopemy [ludaropa, TpPUTOHOMETPUUECKHE COOTHOIICHUS JUIS
BBIYMCIICHUS JJIMH, PACCTOSIHUM, ITOIIaAeH




12

YMmenue wu3o0paxarb TIUIOckHe GUIYppl M WX KOMOWHAIMH,
IPOCTPAaHCTBEHHbIE (UTYPHl OT PYKH, C TOMOMIBIO YEPTEKHBIX
MHCTPYMEHTOB M 3JEKTPOHHBIX CPEACTB IO TEKCTOBOMY WIIH
CHUMBOJIBHOMY OIIHCAHHIO

13

YMeHue omnepupoBaTh TMOHATHSAMHU: MPSAMOYTOJbHAas CHCTEMa
KOOpAMHAT, KOOPAMHAThl TOYKH, BEKTOpP, CyMMa BEKTODOB,
IPOM3BENCHNUE BEKTOpAa HAa YHCIO, CKaJsIpHOE IPOU3BEICHUE
BEKTOPOB; YMEHHE HCIOIb30BaTh BEKTOPbl M KOOPIWHATHI IS
MPEJICTaBICHUS TaHHBIX U PEUIeHUs 3a7ad, B TOM YHUCIE U3 JIPYTHX
y4eOHBIX IPEMETOB U PeaTbHOM KU3HU

14

YMeHue OmnepupoBaTh TMOHATHUSMH: CTOJIOWKOBBIE W KpPYTOBBIC
IUarpaMMmbl, TaONWIBI, CcpeaHee apuMeTHYecKoe, MeauaHa,
HauOoJbIlIee U HaUMEHBIIIEe 3HAYCHUS, pa3Max YHCIOBOro Habopa;
YMEHHE W3BJICKaTh, WHTEPIPETUPOBATh M  MPEe0OPa3OBHIBATH
nH(POPMAIIMIO, TPEJICTABICHHYI0 B TaOJMIIAX W HA JUarpammax,
OTPaKAIOIIYIO0 CBOMCTBA M XapAaKTEPUCTHKH PEATBHBIX MPOIECCOB U
SIBJICHUW; YMEHHE paclo3HaBaTh W3MCHUMBHIC BEIUYUHBI B
OKPYKArOIIeM MHUPE

15

YMeHue onepupoBaTh MOHATUSMHU: CIydalHBIM OIBIT (CIIydalHBIN
OKCTIIEPUMEHT), JJIEMEHTApHOE COOBITHE (PJIEMEHTApHBIM HCXON)
CJIy4allHOI'O OIbITA, CIy4ailHOE COOBITHE, BEPOSTHOCTb COOBITHS,
YMEHHE HaXOIUTh BEPOSITHOCTU CIy4alHBIX COOBITMH B OIBITaX C
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITUSMH; YMEHHE peIlaTh
3aJa4d METOZOM OpPraHMW30BAaHHOTO Nepedopa U ¢ UCIOIb30BAHUEM
IIPaBWJIa YMHOJKEHUS; YMEHHE OLIEHUBATh BEPOSTHOCTU PEaJbHBIX
COOBITUH U SIBIEHUH, IOHUMATh POJIb MPAKTUYECKHU JJOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUII B OKpY)KalolleM MHpPE U B IKU3HH;
3HAaKOMCTBO C TIOHSTHEM HE3aBUCHMBIX COOBITHIA; 3HAKOMCTBO C
3aKOHOM OOJIBLIIMX YUCEJ ¥ €T0 POJIBIO B MACCOBBIX SIBIICHUSX

16

YMenue BbIOUpaTh MOAXOASIIMNA W3YYCHHBIH METOJ IS PElICHHUS
3a7la4¥, IPUBOAUTH MIPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B
MPUPOJAE U KU3HU, PACIO3HABATH MPOSIBIICHUE 3aKOHOB MAaTEMAaTHUKHU
B HCKYCCTBE, ONHUCHIBATH OTJEJIbHBIC BBIJAIONIUECS PE3YJIbTATHI,
MOJIyYeHHBIE B XOJ€ Pa3BUTHSl MaTeMaTHKU KaK HayKd, MPUBOJUTH
OpUMEpbl  MaTeMaTUYEeCKUX  OTKPBITMM W  HX  aBTOPOB B
OTEYECTBEHHON M BCEMUPHOI UCTOPUH




INEPEYEHDb DJJIEMEHTOB COJIEPKAHUSA, ITPOBEPSAEMbBIX HA OI'D IIO
MATEMATHKE

Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUA
1 Yucna v BBIYUCIECHUS
1.1 Harypanbnbie u nensie yucna. [IpuzHaku Je1MMOCTH LEIbIX YUCE
12 OObIKHOBEHHBIE W JECATHYHBIE  JOpOoOM, TPOIEHTH, OECKOHEUHBIE
’ nepUOANYECKUE qpooH
13 PanvonanbHble 4ywcna. ApuMeTHUECKHE OlNepalud C PalMOHATBHBIMU
’ YHUCIIaMU
14 JetictButensHple yncia. ApudMeTHUYECKHE OMNEepaIuu C JCUCTBUTEIHHBIMU
’ YHUCIIaMU
15 [TpuOmmkE€HHBIE BBIYMCIEHUS, MpaBUia OKPYIVIEHHS, NPUKHUAKA U OIIEHKa
' pe3yabpTaTa BEIYUCICHUM
2 Anrebpandyeckue BhIpaXEHUS
2.1 BykBeHHbIE BbIpaKeHUsI (BBIPAXKEHUS C IEPEMEHHBIMHU )
29 Crenens ¢ menbiM mnokaszateneM. CTENeHb € PALMOHAIBHBIM TOKa3aTelIeM.
’ CBoiicTBa cTeneHU
2.3 MHorouneHsl
2.4 Anrebpanyeckast 1po0b
25 Apudmernueckuii  KOpeHb  HaTypajbHOM  cremeHu.  JleiictBus ¢
’ apu(pMeTUYECKUMHU KOPHSIMH HaTypalbHON CTEIEHU
3 YpaBHEHUs U HEPABEHCTBA
31 Llenbie u apoOHO-panMOHANbHBIE ypaBHEHUS. CHCTEMbl U COBOKYITHOCTH
’ ypaBHEHUH
39 [lenble u npoGHO-palioHaIbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPABCHCTB
3.3 Penrenue TeKCTOBEIX 3amau
4 YucnoBble NOCIIET0BATEILHOCTH
4.1 ITocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHU OCIEA0BATEILHOCTEH
49 Apudmernueckass U reomeTpuyeckas nporpeccuu. Dopmyna  CIOKHBIX
' IPOLICHTOB
5 DyHKIUU
OyHknus, crnocoObl 3amanus GyHKiuu. [padux  dysknuun. O6nacth
oTpeieNICHUs] 1 MHOXKeCTBO 3HaueHu# pynkiuu. Hynu ¢pyaknun. [IpomexyTku
5.1 3HAKOIMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTU (GYHKIMH. MakcuMyMmbl U
MUHUMYMBI (QyHKIuu. HanOospiiee m HauMeHbIlee 3HaYeHHE (DYHKIIMU Ha
MIPOMEXKYTKE
6 KoopauHatsl Ha npsAMoil ¥ TIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH
7 I'eomeTpus
7.1 ['eomerpuyeckue GuUrypsl 1 UX CBOMCTBA




7.2 TpeyronbHUK

7.3 MHOroyrojasHIUKN

7.4 OKpYXHOCTh B KPYT'

7.5 N3mepenue reoMeTpuuecKux BEIM4YUH
7.6 BexTops! Ha TI0CKOCTH

8 BepositHOCT 1 cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB

8.3 KomOunaropuka

8.4 MHo>xecTBa

8.5 I'padmsr




TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBanue pa3ieioB H  TeM (uu¢poBbie)
Ne i/m Konrpoabnbsie IlpakTnyeckue
NMpPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Yucna ¥ BeIYUCIIEHUS. PalinoHaibHbIe 24 5 Bbubanoreka HOK
qucia https://m.edsoo.ru/7f415b90
bubnmoreka [HOK
2. Anrebpanueckue BhIpaXKeHUs 30 2 hittps://m.edsoo.ru/7f41 5690
bubnuoreka LHOK
3 YPaBHEHHS 1 HEPABCHCTRA 20 2 https://m.edsoo.ru/7f415b90
bubnuoreka LHOK
4. Koopunaret u rpagukn. Cyniuun 21 ! https://m.edsoo.ru/7f415b90
bubnuoreka LHOK
> Hostoperne i 0600merme ! ! https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




8 KJIACC

HanmeHoBaHMe pa3je/ioB U TeM

KoanuyecTBo 4acos

JIeKTPOHHbBIe (HH(POBHIE)

Ne n/n NPOrpaMMmblI Bcero ;(;;:Tl:iﬂbﬂue Ea])ﬁa:)l;zmeCRne o0pa3oBaTejbHbIe pecypchl
1. Uucna u Belunciienus. KBagparHele KOpHU 15 1 E?ggjﬁfii(ﬁf 17641 7afs
7 Uucna u Beruncienus. CTeneHsb ¢ 1eIbIM 7 1 but6mmoreka [IOK
MoKa3aTeyeM https://m.edsoo.ru/7f417af8
3. AnrebpanuecKkue BhIpaXeHUSI. 15 1 bubmuoteka [JOK
Anrebpanyeckast 1po0b https://m.edsoo.ru/7f417af8
4 YpaBHeHus 1 HepaBeHCTBA. KBasipaTHbie 15 1 bubnuorexa [{OK
ypaBHEHHUS https://m.edsoo.ru/7{417af8
5 Anrebpanyeckue BoipaxeHus. KBaapatHbii 5 bubnuoTexa [{OK
' TpEXUIICH https://m.edsoo.ru/7{417af8
6. VYpaBHenus u HepaBeHCTBA. CHCTEMBI 13 1 bubnmoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
7. VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 12 1 Eggg@ﬁiﬁgﬁﬁ 78417413
g Oyukiuu. OCHOBHbBIE TOHATHUS. YHCTIOBBIE 14 1 bubnunorexa [IOK
byHKIIHA https://m.edsoo.ru/7f417af8
bu6muoreka [IOK
o Tosropere u obobmenme 6 ! https://m.edsg).ru/7f4l7af8
OBIIEE KOJIMYECTBO YACOB I1O0 102 ] 0

ITPOTPAMME




9 KJIACC

KoanuectBo 4acon DJIeKTPOHHbIE
HaumeHoBaHMe pa3ieioB U TeM (uu¢poBbie)
Ne i/m KonTtpoabHbie IIpakTnyeckune
NPOrpaMMmbl Bcero o0pa3oBaTejbHbIe
padoTsI padoThI
pecypchbl
1 Uucna u Beruncienus. JleicTBUTENbHEBIC 9 1 bu6mmoreka [IOK
' qrciaa https://m.edsoo.ru/7f419d08
) VYpaBHEHUS M HEPABEHCTBA. Y PAaBHEHUS C 15 1 bubnuorexa [JOK
' OJTHOU TIEpEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnmoreka [JOK
' ypaBHCHHIA https://m.edsoo.ru/7f419d08
Bbubnuoreka [IOK
4. YpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 16 1 https:/m.cdsoo.ru/7f419d08
Bbu6nmuoreka [IOK
> Dymxum 16 ! https://m.edsoo.ru/7f419d08
Bbu6nmuoreka [IOK
6. YucI0oBbIE NOCIEN0BATEILHOCTHU 15 1 https://m.cdsoo.ru/7f419d08
7 [ToBTOpenue, 06001ICHNE, 17 | Bbubnuoreka [IOK
’ CUCTEeMAaTH3aIHsI 3HAHHHA https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I1O0 102 7 0

I[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIIACC
Ne JaTa nposeneHus DJIeKTPOHHBbIE HH(POBBIE
Tema ypoka IIpumeyanue
n/n Iaan ‘ dakT o0pa3oBaTe/ibHbIE PecypcChl
T.1 (24 4.=144.+104.) Yncaa u BpluucjeHusi. PamonanbHble YucIa

1. [ToHsTHE palMOHATFHOTO YUCIIA
) Apudmerndeckue A1eUCTBUS C

’ paIMOHATEHBIMH YUCIIAMU
3 Apudmernaeckue A1eHUCTBUS C

' paIMOHATEHBIMH YUCIIAMU
4 Apudmernaeckue A1eUCTBUS C

' palMoHATLHBIMU YUCIIAMHU
5 Apudmernaeckue A1eUCTBUS C

' palMoHATLHBIMU YUCIIAMHU
6 Apudmernaeckue A1eUCTBUS C

' palMoHATLHBIMU YUCIIAMHU
7 CpaBHeHue, ynops0unBaHue

' palMoOHAIBHBIX YUCEI
2 CpaBHeHue, ynopsounBaHue

’ palMoOHAIBHBIX YHCEI
9 CpaBHeHue, ynops0uuBaHue

’ palMOHAIBHBIX YUCEI

Bbubmnoreka 1IOK
10. | CreneHb ¢ HATypaJIbHBIM MTOKa3aTeIEM
https://m.edsoo.ru/7f4211de
11 Crenens ¢ HaTypa oKazarelie bubmiorexa LOK
. TENeHb C HATYpPAJIbHBIM MTOKa3aTeIeM
P https://m.edsoo.ru/7f421382




bubnmmoreka [HOK

12. | Crenens ¢ HaTypaJIbHBIM [IOKa3aTEIEM https:/m.cdsoo.ru/7f42 1 54e
13.  CreneHb ¢ HaTypaJbHBIM MTOKa3aTelIeM buomotexa LHOK
https://m.edsoo.ru/7f4218be
14, KonTtpoabnas padora Ne 1 no Teme:
"PamoHanbpHEIe ynciia"
AHanm3 KOHTPOJIBHON pabOTHI.
15. Pemenne ocHOBHBIX 3a/1a4 Ha ApOOH,
MPOLIEHTHI U3 pealIbHOM MPaKTUKU
16, Pemenne 0oCHOBHBIX 3av;[aq Ha Jpo0w,
MPOLIEHTHI U3 PealbHOM MPAKTUKU
17 Pemenre 0oCHOBHBIX 3av;[aq Ha po0w,
MPOLEHTHI U3 PeaIbHOM MPAKTUKU
8. Pemenre 0oCHOBHBIX 3avuaq Ha po0w,
MPOIEHTHI U3 PEATbHOM MPAKTUKH
9. [Ipu3Haku qeMUMOCTH, Pa3JIOKECHHS HA
MHO>KUTEH HATYyPATbHBIX YUCEI
20, [Ipu3Haku qeMUMOCTH, Pa3JIOKECHHS HA
MHO>KUTEIH HATYyPATbHBIX YUCEI
71 PeanbHubie 3aBucumoctu. [Ipsmas u
" oOparHasi mpOMOPIUOHATBHOCTH
2. KonTpoasnas padora Ne 2 o teme:
"PanmoHanbpHbIe ynciia'
AHaM3 KOHTPOJIBHOM pabOTHI.
23. | Peanbnble 3aBucuMocTH. IIpsimas u
oOpaTHast MPOTMOPIUOHATBHOCTH
24 PeanbHubie 3aBucumoctu. [Ipsmas u

oOpaTHast MPOTMOPIUOHATBHOCTH




T.2 (30 4.=16 y.+14 4.) AnredOpanyeckue BbIPaKeHU

25.  DByKBEHHBIEC BBIPAKECHUS buomotexa HOK
https://m.edsoo.ru/7f41feec
2. [Tepemennsbie. JlomycTUMBbIC 3HAYCHUS
MEPEMEHHBIX
27. | ®opmynbl
[IpeoOpazoBaHne OYKBEHHBIX
28. BBII)pa}KI;Hl/If/'I paCszliHe CKOOOK 1 buomotexa LHOK
’ https://m.edsoo.ru/7f41fafa
MpHUBEICHNE TTOJOOHBIX CIaraeMbIX
[IpeoOpazoBaHne OYKBEHHBIX
29. BLII)pa)KI::HI/Iﬁ paCszliHe CKOOOK U bubamorexa LOK
’ https://m.edsoo.ru/7f41£d70
MpUBEICHNE TTOJOOHBIX CIaraeMbIX
[IpeoOpazoBanne OyKBEHHBIX
30.  BBIpaKEHHMIA, PACKPBITHE CKOOOK U
MpUBEICHNE TTOJOOHBIX CIaraeMbIX
[IpeobpazoBanne OYKBEHHBIX
31. | BBIpa)KEHHIi, PaCKpPBITHE CKOOOK U
MpUBEICHUE TTOT00HBIX ClIaraeMbIX
1 CBoiicTBa CTENEHU C HATYpPaIbHBIM bubnmoreka HOK
" IIOKa3aTeyeM https://m.edsoo.ru/7f421382
33 CBoiicTBa CTENEHU C HATYpPaJIbHBIM bubnmoreka HOK
© 1moKasaTeyieM https://m.edsoo.ru/7f42154¢
Bbubmnoreka 1IOK
34. | Muorowent https://m.edsoo.ru/7f421382
Bbubmnoreka 1IOK
35. | Muorounent https://m.edsoo.ru/7f42154¢
36, CnoxeHue, BBIYUTaHUE, YMHOKEHUE bubnnorexa HOK

MHOI'O4JICHOB

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




CrnoxxeHue, BEIUMTAHUE, YMHOKCHHE

bubnmmoreka [HOK

37. MHOTOYJICHOB https://m.edsoo.ru/7f42276e
33, CnoxeHue, BBIUUTAHUE, YMHOKEHHE bubnuoreka 1IOK
MHOTOYJICHOB https://m.edsoo.ru/7422930
39, CnoxeHue, BBIUUTAHUE, YMHOKEHHE bubnuoreka 1IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40. KonTtpoabnas padora Ne 3 no Teme:
«AnredpandecKue BhIPaKCHUS
41, Ananuz KoHmpoavHou pabomol bubnmoreka HOK
DopMyIIbl COKPALIEHHOTO YMHOKEHUS https://m.edsoo.ru/7f422¢cc8
42.  @opMyJibl COKPAIIEHHOTO YMHOKEHUS bubmiorexa LHOK
https://m.edsoo.ru/7f422fca
43.  @opMyJibl COKPAIIEHHOTO YMHOKEHUS bubmiorexa LOK
https://m.edsoo.ru/7f423182
44.  ®opmyJibl COKPAIIEHHOTO YMHOKEHUS bubmorexa HOK
https://m.edsoo.ru/7f42432a
45. | ®opmynbl COKpaIEHHOIO YMHOKEHHUSI bubmorexa LOK
https://m.edsoo.ru/7f42464a
46.  @opMyJibl COKPAIIEHHOTO YMHOKEHUS
47, PaznoxxeHne MHOTOYICHOB Ha bubnuoreka 1IOK
MHOKHTEITH https://m.edsoo.ru/7f424c12
43, PaznoxxeHne MHOTOYICHOB Ha bubnuoreka 1IOK
MHOKHTEIH https://m.edsoo.ru/7f4241d2
49, Paznoxxenne MHOTOYICHOB Ha bubnuoreka 1IOK
MHOKUTEIIH https://m.edsoo.ru/7f4251d0
50. PaznoxxeHne MHOTOYICHOB Ha bubnuoreka 1IOK

MHOXUTCIN

https://m.edsoo.ru/71423312




51 PaznokeHre MHOTO4JICHOB Ha bubnmmoreka HOK
MHOKUTEIHN https://m.edsoo.ru/7f4237fe
57 Paznosxkenre MHOTOYJICHOB Ha
MHOKUTEIHN
53 Paznosxkenre MHOTOUYJICHOB Ha
MHOKUTEIHN
54 KonTtpoJabHas padora Ne 4 mo reme:
«AnredpandecKue BhIPaKCHUS
T.3 (20 4.=8 4.+12 4.) YpaBHeHUsI U HEPABEHCTBA
AHnanuz konmpoavHou pabomoi
55.  YpaBHeHwue, paBuiia mpeoopa3oBaHus
yYpaBHEHUs1, PABHOCWIBHOCTb YPaBHEHUMN
JIuHeitHoe ypaBHEHUE C OJJHOM
56. | mepeMeHHOM, penieHue JMHEHHBIX
ypaBHEHUH
JIuneitHOEe ypaBHEHHE C OJHOMH
57. nepeMeHHoi;II,) pelIeHue JIMHENHBIX bubmiorexa oK
—— https://m.edsoo.ru/7f420482
JIuneliHoe ypaBHEHHE C OAHOU
58. | mepeMEeHHOM, peleHne JIMHEHHBIX
ypaBHEHUH
59.  Pemenue 3aay ¢ IOMOUIbIO YpaBHEHUM bubmorexa HOK
https://m.edsoo.ru/7f42064¢
60. Pemenue 3aga4 ¢ momMoIbo ypaBHEHUH bubmorexa HOK
https://m.edsoo0.ru/7f420806
. bubnuoreka 1IOK
61. Pemenue 3aga4 ¢ momoIbo ypaBHEHUH

https://m.edsoo.ru/7f4209a0




KonTpoasnas padora Ne 5 o reme:

62.
«YpaBHEHUS U HEPABEHCTBA»
3. | Tometvo yousmons » s bitGoexa LOK
HepEMEHHEIMI 1 €ro TpaduK https://m.edsoo.ru/7{427¢32
64. Cucrema IByX JUHEUHBIX YPaBHEHUH C bubnuorexa [HOK
JBYMSI TIEpPEMEHHBIMU https://m.edsoo.ru/7f42836¢
65. Cucrema IByX JUHEUHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU
66.  PemieHue cucteMm ypaBHEHHM
67.  PemieHue cucteMm ypaBHEHHM
68.  PemieHue cucteMm ypaBHEHUM bubmorexa HOK
https://m.edsoo.ru/7f4284de
69.  PemieHue cucteMm ypaBHEHHM bubmorexa oK
https://m.edsoo.ru/7f42865a
70.  PemieHue cucteM ypaBHEHHM bubmorexa LOK
https://m.edsoo.ru/7f4287d6
71.  PemieHue cucteMm ypaBHEHHM
72.  PenieHue CUCTEM ypaBHEHM
73. | Pelienue cuctem ypaBHEHHUI
74, KonTtpoJsbHas padora Ne 6 mo reme: bubnmoreka HOK
«YpaBHEHHS U HEPABECHCTBAY https://m.edsoo.ru/7f421044
T. 4 (21 4.) Koopaunarsl u rpaguxu. ®yHKuun
75, Ananuz KoHmpoavHou pabomol bubnmoreka HOK
Koopaunara Touku Ha mpsiMoit https://m.edsoo.ru/7f41de76
76. | UucnoBble NPOMEXYTKH brbmmorexa LOK

https://m.edsoo.ru/7{41dff2




PaccrosiHne Mex 1y IByMsl TOUKaMH

77 KOOPJAWHATHOM MPSIMO¥
73 PaccTosiue Mex 1y 1ByMsl TOUKaMu
" KOOpAWHATHOM MPSIMOI
79 [IpssMoyronbHas cucreMa KOOpAUHAT HA bubnmoteka HOK
© | mIockocTH https://m.edsoo.ru/7f41el6e
20 [Tpumeps! rpaduKoB, 3a1aHHBIX bubnmoteka HOK
" ¢dopmynamu https://m.edsoo.ru/7f41e8a8
21 Urenue rpaukoB pearbHbIX bubnmoteka HOK
° 3aBHCHUMOCTEH https://m.edsoo.ru/7f41ea24
Bbubmnnoreka 1IOK
82.  Tonsmue pynkunn https://m.edsoo.ru/7f41ef06
83.  I'padux pynkuum
84.  I'padux pynkuum
. . bubnuoreka 1IOK
85. | CBolictsa pyHKuuH https://m.edsoo.ru/7f41f078
. . bubnuoreka 1IOK
86. | CBoiictsa pyHKuuH https://m.edsoo.ru/7f41f1fe
. bubnmotexa HOK
87.  Jluneiinas pynkuns https://m.edsoo.ru/7f427282
. bubnmoteka HOK
88. | Jluneiinas gynkuns https://m.edsoo.ru/7f427412
29 [TocTpoenue rpaduka TUHEHHON bubnuortexa [HOK
" ¢yHKIUK https://m.edsoo.ru/7f426d1e
90 [TocTpoenue rpaduka TUHEHHON
" | dyHKIMH
01 [TocTpoenue rpaduka TUHEHHON

byHKIIHA




[TocTpoenue rpaduka TUHEHHON

92. -
93 KonTtpoabHnas pabora Ne 7 no teme: bubnmoteka HOK
" | «KoopauHatsl 1 rpaduku. OyHKIHN https://m.edsoo.ru/7f41£f50a
94 Ananuz KoHmpoavHou pabomol
" TI'paduk pyaxmum y =[x|
95.  I'paduk pynxmum y =[x|
T.5 (7 4.) IloBTOpEeHMe U 00001IEHUE
IToBTOpEHHE OCHOBHBIX MOHSATUNA U
96. MGTOI[(I))B Kypca 7 kimacca, 00001ieHne bubmorexa HOK
N ’ https://m.edsoo.ru/7f429c6¢
3HAHUI
IToBTOpEHHE OCHOBHBIX MOHSATUNA U
97. MGTOI[(I))B Kypca 7 kimacca, 00001ieHne bubmorexa HOK
. ’ https://m.edsoo.ru/7f429132
3HAHUI
IToBTOpEHNE OCHOBHBIX MOHSATUNA U
98.  MeromoB Kypca 7 kiacca, 00o0IIeHHe
3HAHUU
Bbubmnoreka 1IOK
99. | HroroBasi KOHTPOJIbHAasI padoTa https://m.edsoo.ru/7f42a0e0
IToBTOpEHHE OCHOBHBIX MOHSATUNA U
100. MGTOII(I))B Kypca 7 xiacca, 00001eHne bubmrotexa LHOK
. ’ https://m.edsoo.ru/7f42a27a
3HAHUI
[ToBTOpEHUE OCHOBHBIX MOHATHIA U
101. MGTOII(I))B Kypca 7 xiacca, 00001eHne bubmrotexa LIOK
. ’ https://m.edsoo.ru/7f42a900
3HaHUH
[ToBTOpEHUE OCHOBHBIX MOHATHIA U
102. | meromoB kypca 7 Kiacca, 0000IIeHIe

3HAHUU




8 KJIACC

Ne JlaTa npoBeneHust ypoka dueKTpoHHBbIE (LM poBbIE)
u/n Conepxanue y4eOHOro Marepuaja [Lian Daxt 06pa3oBaTeNLHbIE Pecypehbl Mpumeyanus
T.1 (15 4.) Uncna u Bprunciaenus. Kpaaparusie kopHu
L. KBanpaTHblii KOpeHb U3 ynCIIa bubmiorexa LIOK
https://m.edsoo.ru/7f42caaa
[TonsiTHE 00 UPPALMOHAIIEHOM YHCIIE
3. JecsaTuunbie TPUOTKCHHS
MPPALMOHAIIBHBIX YUCET
4. JlecsaTnuHbie TPUOTKCHHS
MPPALMOHATIBHBIX YUCET
5. JleficTBUTENIbHBIC YHCIIa
CpaBHEHHE NEHCTBUTENBHBIX YHCEI
7. KBagparHblii KOpEHb U3 YUCIa. bubnmoreka [JOK
Apudmernueckuil KBaJpaTHbII KOPEHb https://m.edsoo.ru/7f42d452
VYpaBHeHue Buaa x> = a
CBoiicTBa apu(PMETHICCKUX KBAJAPATHBIX bubnnoreka HOK
KOpHEH https://m.edsoo.ru/7f42d862
10. | CpoiicTBa apupMeTn4ecKuX KBaApaTHBIX bubnmoreka [JOK
KOpHEH https://m.edsoo.ru/7f42d862
11. | IlpeoOpazoBaHuE YHCIOBBIX BHIPAKEHUM, bubnmoreka [JOK
COJIepXKAINX KBAJIPATHBIE KOPHU https://m.edsoo.ru/7f42dd26
12. | IlpeoOpazoBaHuE YHUCIOBBIX BHIPAKEHUM, bubnmoreka [JOK
COZIEpXKAIUX KBAJIPAaTHBIE KOPHU https://m.edsoo.ru/7f42ded4
13. | IIpeobpazoBaHue YUCIOBBIX
BLII)paml:tHHﬁ coJiepKalluX KBaJpaTHbIC bubmorexa LIOK
’ https://m.edsoo.ru/7f42e0be
KOPHHU
14. | IlpeobpazoBaHue YUCIOBBIX
BBFI)pa}KI;Hl/If/'I, coJieprKalnX KBaJpaTHbIE bubmorexa LIOK
KopHI https://m.edsoo.ru/7f42¢262




15.

KonTpoasnas padora Ne 1 mo reme:
«Yucaa v BBIYUCIEHHS.
KBaaparnbie kKOpHu»

T. 2 (7 u.) Ynca

a ¥ BpIuucjaeHnusi. CTenens ¢ HeJbIM NMMOKa3aTeJieM

16. AHanIn3 KOHTPOJIbHOM paboThI. bubnmoreka [JOK
CTeneHp C MeIbIM MoKa3aTeaeM https://m.edsoo.ru/7f4354a4
17. CrangapTHas 3anuch yncia. Pazmepsl
00BEKTOB OKPYKAOIIEro Mupa (0T
3JIEMEHTapHBIX YaCTHIL 10 bubnmoreka [JOK
KOCMHYECKHX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIBHOCTD MPOIIECCOB B
OKPY’KaIOIlIeM MUPE
18. CBoOICTBA CTENEHHU C LIETBIM bubmuorexa [JOK
MoKa3aTreyieM https://m.edsoo.ru/7f435648
19. CBolicTBa CTENEHHU C IIEIBIM bubmuorexa [JOK
TOKa3aTeyieM https://m.edsoo.ru/7f435648
20. CBolicTBa CTENECHHU C IETBIM bubmnorexa [JOK
TOKa3aTeyieM https://m.edsoo.ru/7f435648
21. CBolicTBa CTENCHHU C IIEIBIM bubmunorexa [JOK
TOKa3aTeyieM https://m.edsoo.ru/7f435ed6
22. KonTposbsnasi pabora Ne 2 no Teme:
«Yucaa u Bpruncienus. CreneHn ¢
1eJIbIM MOKa3aTeJaeM
T. 3 (15 4.) AnreOpanyeckue BoIpaxkeHusi. Ajreopandeckasi 1poob
23. AHann3 KOHTPOJIBHOHN pabOTHI. bubnnoreka HOK
Anrebpanyeckast 1po0b https://m.edsoo0.ru/7f430382
24. JlonycTuMble 3HaYEHUSI IEPEMEHHBIX,
BXOJISIINX B alredpandeckue
BBIPAKEHUS
25. JlonmycTrMble 3HaYEHUs] [IEPEMEHHBIX,

BXOJSIIUX B areOpandeckue
BBIPAKCHHUS




26. OcHOBHOE CBOMCTBO anredpandyeckoi bubmmoreka [JOK
Ipobou https://m.edsoo.ru/7f4308¢e6

27. Coxpamense qpoGeit bu6mmoreka [IOK
https://m.edsoo.ru/7f430a8a

28. Coxpamenne apobeit bubmuorexa [JOK
https://m.edsoo.ru/7f430f44

29. Cokpamenne npobeit bubmuorexa [JOK
https://m.edsoo.ru/7f430f44

30. CroxeHue, BBIYUTaHUE, YMHOXKEHHUE U Bbu6munoreka [IOK
JIEJICHHE anrebpandeckux apooeit https://m.edsoo.ru/7f43128c

31. CroxeHnue, BBIYUTaHUE, YMHOXKEHHUE U Bbubnuoreka [IOK
JIEJICHHE anrebpandeckux apooeit https://m.edsoo.ru/7f4315¢c0

32. CroxeHue, BBIYUTaHUE, YMHOXKEHHUE U Bbu6nuoreka [IOK
JIEJICHHE anrebpandeckux apooeit https://m.edsoo.ru/7f4318c2

33, CroxeHue, BBIYUTAaHUE, YMHOXKEHHUE U Bbu6nuoreka [IOK
JIEJICHNE anrebpandeckux apooeit https://m.edsoo.ru/7f431a20

34, [Ipeobpa3zoBanue BbIpaKeHHH, bubnmoreka [JOK
COJIeprKalINX anredpandeckue npoou https://m.edsoo.ru/7f43259c

35. [Ipeobpa3oBanue BbIpaKeHHH, bubnmoreka [JOK
COJIeprKalINX anredpandeckue apoou https://m.edsoo.ru/7f432736

36. [IpeoOpa3oBanme BRIpaKEHUH, bubnmoreka [JOK
cojiepKalux aareopandeckue 1poou https://m.edsoo.ru/7f432736

37. KonTtpoabnas padora Ne 3 no Teme: bubnuoreka [JOK
«AJredpaudeckas Ipoodb» https://m.edsoo.ru/7f431d36

T. 4 (15 4.) YpaBHeHus u HepaBeHcTBa. KBaspaTHble ypaBHeHHs

38. AHanIn3 KOHTPOJIbHOM paboThI. bubnmoreka [JOK
KBanparHoe ypaBHeHue https://m.edsoo.ru/7f42ecla

39. HemonHoe kBagpaTHOE ypaBHEHUE bubmmorexa LIOK
https://m.edsoo.ru/7f42eela

40. Henonnoe kBagpaTHOE ypaBHEHUE bubmmoreka LIOK
https://m.edsoo.ru/7f42eela

41. dopMya KOpHEW KBaIpaTHOTO bubnuoreka [JOK

ypaBHEHUS

https://m.edsoo.ru/7f42£158




42. dopMyna KOpHEN KBaIpaTHOTO bubnmoreka [JOK
YpaBHEHUSA https://m.edsoo.ru/7f42{316
43. dopMyna KOpHEN KBapaTHOTO bubnmoreka [JOK
YpaBHEHUSA https://m.edsoo.ru/7f42f5a4
44. Teopemsa Brera bu6mmoreka [IOK
https://m.edsoo.ru/7{42fef0
45, Teopema Brera Bbu6nuoreka [IOK
https://m.edso00.ru/7f430076
46. Peuienue ypaBHeHUM, CBOASAIIMXCS K bubnnorexka HOK
KBAJIPATHBIM https://m.edsoo.ru/7f430112
47. Peuienue ypaBHeHUM, CBOASAIIMXCS K bubnnoreka HOK
KBAJIPATHBIM https://m.edsoo.ru/7f43c542
48. [Ipocreiimme 1poOHO-paIMOHATIEHEIE bubnnorexka HOK
ypaBHEHUS https://m.edsoo.ru/7f43¢3d0
49. [Tpocreiimue ApoObHO-palnOHATLHBIE bubnmoreka [JOK
ypaBHEHUSA https://m.edsoo.ru/7f42f75¢
50. Pemienne TeKCTOBBIX 3a/1a4d C TOMOINIBIO bubmuorexa [JOK
KBaJpaTHbIX YPABHEHUI https://m.edsoo.ru/7f42{8{6
51. Pelnienne TEKCTOBBIX 3a/1a4d C TOMOINIBIO bubmuorexa [JOK
KBaJPATHBIX YPABHECHUM https://m.edsoo.ru/7f4328¢c6
52. KonrposbHas padora Ne 4 mo Teme: Bbubnmunoreka [IOK "
"KBagpaTHble ypaBHeHHUsS» https://m.edsoo.ru/7f432b6e
T.5 (5 4.) Anredopanyeckue BpipaxkeHusi. KBaapaTHblili TpEX4iieH
53. KBaspatHslii Tpéxunen
54. Pa3znosxenue kBagpaTHOro TpEXUIEHA Ha bubnmoreka [JOK
MHOYKUTEIIN https://m.edsoo.ru/7f42£fd38
55. PaznoxeHune kBagpaTHOro TpEX4UieHa HA bubnnorexka HOK
MHOYKUTEIIN https://m.edsoo.ru/7f42fd38
56. Pa3znosxenue kBagpaTHOro TpEXUieHa Ha bubnnoreka HOK
MHOYKUTEJIN https://m.edsoo.ru/7f42ec80
57. Pa3nosxeHne KBagpaTHOro TpEXUiIeHa Ha
MHO>KUTEIH




T. 6 (13 4.) YpaBHeHusi u HepaBeHcTBa. CHCTEMbI YPaABHEHUI

58.

AHaim3 KOHTPOJIBHOM pabOTHI.
JIuHeitHoe ypaBHEHUE C IBYyMS
NEPEMEHHBIMH, €T0 rpaduK, IPUMEpHI
pelieHrs ypaBHEHUH B HENbIX YUCIIaX

59.

JIuneliHOE ypaBHEHME C IBYMs
HEPEMEHHBIMH, €r0 rpauK, IpUMEpEI
peleHusl YpaBHEHUH B LIEJIBIX YUCIIAX

60.

JIuHeitHoe ypaBHEHUE C IByMS
NEPEMEHHBIMH, €T0 rpaduK, IPUMEpHI
pelIeHrs ypaBHEHUH B HENbIX YUCIIaX

61.

Pemenue cucreM n1ByX JIMHEHHBIX
YpaBHEHUH € ABYMS IEPEMEHHBIMU

62.

Pemienue cuctem IByX JTMHEHHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU

63.

Pemienue cuctem IByX JTMHEHHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU

64.

[IpumMepsl penieHrst CUCTEM HEJTMHEHHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU

65.

[IpumMepsl penieHrst CUCTEM HEJTMHEHHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMU

66.

['padpuaeckas naTEpIpETALIHS
YpaBHCHUA C ABYMA IICPCMCHHBIMHA U
CHCTEM JINHEWHBIX YPABHEHHUU C IBYMS
NCPCMCHHBIMU

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

67.

['padmueckas MHTEpIpETALUS YPAaBHEHUS
C ABYMSI IEPEMEHHBIMH U CUCTEM
JIMHENHBIX YPAaBHEHUH C IBYMSI
nepeMEHHbIMU

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

68.

Penienne TeKCTOBBIX 3aJa4 ¢ IIOMOILBIO
CUCTEM YpaBHEHUI

69.

Pemienne TeKCTOBBIX 3a/1a4 C IOMOIIBIO
CHCTEM ypaBHEHUI




70.

KonTpoabHas padora Ne 5 nmo teme
«KBaaparHnslii TpexuieH. Cucrembl
YPaBHEHUi»

T.7 (12 4.) YpaBHeHus u

HepaBeHcTBa. HepaBeHcTBa

71. AHanIn3 KOHTPOJIbHOM paboThI. bubnmoreka [JOK
YucnoBble HEPABEHCTBA U UX CBOMCTBA https://m.edsoo.ru/7f42c692
72. YucnoBble HEPABEHCTBA U UX CBOMCTBA bubmiorexa LIOK
https://m.edsoo.ru/7f42c¢840
73. HepaBeHCcTBO ¢ 0HOM TTEpEMEHHOM
74. | JIuHeliHbIC HEPABEHCTBA C OJTHOM bubnmoreka [JOK
MIEPEMEHHOM U UX PELIEHUE https://m.edsoo.ru/7f42cb88
75. | JIuHeliHbIEC HEPABEHCTBA C OJTHOM bubnmoreka [JOK
MIEPEMEHHOM U UX PELIEHUE https://m.edsoo.ru/7f42cd2¢c
76. JIvHeitHbIe HEpaBEHCTBA C OJHOM
NIEPEMEHHOMN U UX PELICHUE
77. | CucteMbl IMHEUHBIX HEPABEHCTB C bubnmoreka [JOK
OJHOM MEPEMEHHON U X PEIICHUE https://m.edsoo.ru/7f42c9e4
78. | CucteMbl IMHEUHBIX HEPABEHCTB C bubnmoreka [JOK
OJHOM MEPEMEHHON U X PELICHUE https://m.edsoo.ru/7f42c9e4
79. | Cucrembl TMHEWHBIX HEPABEHCTB C
OJHOM MEPEMEHHON U X PEIICHUE
80. | M3o0paxkeHne peuieHus JMHEHHOTO
HEPaBEHCTBA U UX CUCTEM Ha YHCIOBOMI
IPsIMOiL
81. | U3oOpakeHue pemieHrs TNHEHHOTO
HEPABEHCTBA U UX CUCTEM HA YUCIIOBOU
PSMOM
82. | KonrpouabsHas padora Ne 6 mo Teme:

«YpaBHEHUS U HEPABEHCTBA.
HepaBencrBa»

T. 8 (14 4.) Pynkuuu. OcHoBHbIe NOHATHSA. YHCcT0BbIe QyHKIIUT




83. | AHanu3 KOHTpOIbHOM paboThl. [ToHsTHE bubnmoreka [JOK
byHKITUN https://m.edsoo.ru/7f433¢c12
84. | OGnactp onpeneneHus U MHOXECTBO bubnmoreka [JOK
3HAUCHUN QYHKIIH https://m.edsoo.ru/7f433d84
85. | Cnoco6bl 3ananus GpyHKIHil
86. | I'padpuk pyHKIUHM
87. | CroiicTBa pyHKIINHU, UX OTOOpaKEHHE HA
rpaduke
88. | UreHue u nmoctpoeHue rpaukoB
byHKIIMHA
89. | Ilpumepsl rpadukoB GpyHKIHUH,
OTpakarolllUX peaJbHbIe IPOLECCHI
| Gy, omesrae oo B 10K
PATHYIO MPOTOPIL https://m.edsoo.ru/7f434bbc
3aBHCUMOCTH, UX rpaduku
91. | T'unep6ona
92. w2 bubmuorexa [JOK
I'padpmi dymrim y =x https://m.edsoo.ru/7f4343¢2
93. s bubnnorexa [IOK
Tpacpuic pymxum y =X https://m.edsoo.ru/7f434572
9. | @ =% y=x%,y=V = |x|;
r };zl;ipézlc};exe,n};eﬂzé ¢ aBHXe’H};/Iﬁ |1/)1( : bubmorexa LIOK
P p N yp https://m.edsoo.ru/7f434d38
CUCTEM ypaBHEHUU
95. | @ =% y=x%,y=V = |x|;
r };zl;ipézlc};exe,n};eﬂzé ¢ aBHXe’H};/Iﬁ |1/)1( : bubmiorexa LIOK
P P N yp https://m.edsoo.ru/7f434eb4
CUCTEM ypaBHEHUU
96. | KourpoabHasi padora Ne 7 mo Teme
«@yHkuuu. OCHOBHbIE IOHATHS.
YuciioBble PyHKIIUN»
T. 9 (6 4.) [loBTOpeHMe U 00001LIEHUE
97. | Ananus KOHTPOJIbHOM paboTHI. bubmuortexa HOK

[ToBTOpEHHE OCHOBHBIX TMOHSATHA U

https://m.edsoo.ru/7f4371aa




METOJIOB KypcoB 7 ®W 8§ KIJaccoB,
0000111eHIEe 3HAHUI

98. IToBTOpEeHUEe OCHO 0 7|
lomopeme | sonomun, oneni oo 110K
A M . ’ https://m.edsoo.ru/7f43736¢
000011IeHE 3HAHUI
99. | AroroBast KOHTpPOJIbHasi padoTa / bubnnoreka HOK
Bcepoccuiickasi npoBepoyHas pabora https://m.edsoo.ru/7f437510
100. | IToBTOpEHHE OCHO 0 5
METO0B KypCOB 7 1§ K1ACCOB, Brbmiorexa LIOK
A yP N ’ https://m.edsoo.ru/7f4376b4
00001IeHe 3HAHUI
101. | IToBTOpEHNE OCHOBHEIX ITIOHSITHU U
METO (I))B KypcoB 7 1 8 K1accoB bubnnorexa LIOK
A P N ’ https://m.eds00.ru/7f436b88
000011IeHE 3HAHUI
102. | IloBTOpEHHE OCHOBHBIX MOHSATUNA U

METOJI0B KypcOB 7 U 8 KJIacCOB,
000011IeHNE 3HAHUI




9 KJIACC

Ne
n/n

Conep:xxanue y4e0OHOro MmarepuaJja

JaTa npoBeneHust ypoka

Ilnan

dakr

JyeKTpoHHbIe (LM poBbIE)
o0pa3oBaTejbHbIe pecypchl

Ipumeuanus

T.1 (9 4.) UYucaa u BpruuciaeHus. leificTBuTebHble YUCIa

PaHI/IOHaHBHBIe qucilia, I/IppaHI/IOHaJIBHI:Ie
qyuciia, KOHCYHBIC 1 66CKOH€‘-IHI>IC
JECATUYHBIC TpoOH

MHOXECTBO JIeHCTBUTEIBHBIX YHCE]L,
el CTBUTEIIbHBIC YHCIIa KaK
OCCKOHEUYHBIC ACCSITUYHBIC IPOOH

B3anmHO 0/1HO3HAYHOE COOTBETCTBHE
MCKIAY MHOKCCTBOM I[efICTBHTeJIBHLIX
YUCCII U MHOXKXCECTBOM TOUCK
KOOPAUHATHOU MPSIMOi1

CpaBHEHHE AEHCTBUTEIBHBIX YHCEN,
apudmeTHuecKue ACUCTBHS C
NEUCTBUTEILHBIMU YUCIAMU

[TpubmmxE€HHOE 3HAUCHNE BETUYUHBI,
TOYHOCTb MPUOIINKEHUS

OkpyrieHue yncen

[Ipukuka v olleHKA pe3yJbTaTOB
BBIYHUCIICHUN

KonTposabsnasi pabora Ne 1 nmo Teme:
«Yucaa v BBIYUCIEHUS.
JlelicTBUTEILHBIE YU CJIAY

AHanM3 KOHTPOJIBHOUN paboThI

T.2 (15 4.) YpaBHeHUsI 1 HEPABEHCTBA. Y PaBHEHHUS C OJJHOM NepeMeHHO




10.

JIunelinoe ypaBHeHue. Pemenue
YpaBHEHUH, CBOIAILIMXCS K JIMHEUHBIM

Bbu6muotex [JOK
https://m.edsoo.ru/7f43bf66

1.

JIuneitnoe ypaBHeHue. Pemenue
YpaBHEHUH, CBOIAILIMXCS K JIMHEUHBIM

12.| KBagpatHoe ypaBHeHue. Pemenue bubmmoreka [JOK
ypaBHEHUH, CBOJAIIMXCS K KBaJIPaTHBIM https://m.edsoo.ru/71f43c542
13.| KBagpatHoe ypaBHeHue. Pemenue bubnuorexa [JOK

ypaBHCHHfI, CBOOANIUXCA K KBAIPpaTHBIM

https://m.edsoo.ru/7143¢542

14.

bukBanpaTtHbie ypaBHEHHUS

15.

bukBaapaTHbie ypaBHEHUS

Bbubnuoreka [IOK
https://m.edsoo.ru/7f43¢3d0

16.

[Ipumepsl penieHrs ypaBHEHUM TPETheH
Y 4eTBEPTOM CTEMEHEN PA3JIOKEHUEM Ha
MHOXUTCIIN

Bbu6nuoreka [IOK
https://m.edsoo.ru/7f43¢3d0

17.

[IpuMepsl penieHus: ypaBHEHUN TPEThE
Y 4eTBEPTOM CTEMEHEN PA3JIOKEHUEM Ha
MHOKUTENH

18.| Pemenne npoOGHO-paiMOHAIBHBIX
ypaBHEHUH
19.| Pemenue npoOHO-palimoOHaTBHBIX bu6mmoreka [IOK
ypaBHEHHI https://m.edsoo.ru/7f43c9b6
20.| Pemmenue TEKCTOBBIX 3a7a4 bubmuorexa [JOK

anreOpanvdecKuM METOI0M

https://m.edsoo.ru/7f43¢c9b6

21.

Perrenue TekCcTOBBIX 33734
anreOpanvdeckuM MEeTOJA0M

22.

KonTpoasnas padora Ne 2 o teme:
«YpaBHEHHS U HEPABEHCTBA.
YpaBHeHus ¢ 0IHOM NTepeMEeHHOI»

23.

AHanm3 KOHTPOJIBHON pabOTHI.




24.

Perrenure TekCTOBBIX 33734
anreOpanvdeckuM MEeTOA0M

T.3 (14 4.) YpaBHeHusi u HepaBeHcTBa. CHCT

eMbl yPABHEHM

25.

YpaBHEHHE C IBYMs IEPEMEHHBIMU U €TI0
rpaduk

Bbu6nuoreka [IOK
https://m.edsoo.ru/7f43d0b4

26.

VYpaBHEeHHUE ¢ 1ByMS IEPEMEHHBIMH U €T0
rpaduk

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

27.

Pemienue cuctem IByX JTMHEHHBIX
yYpaBHEHUH C ABYMS IEPEMEHHBIMHU

28.

Pewenne cucrem IByX JIMHEMHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU

29.

Pemienue cuctem IByX JTMHEHHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMHU

30.

Pewenne cucreM IByX JIMHEMHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU

31.

Pemienue cuctem AByX ypaBHEHHUI, OJTHO
13 KOTOPBIX JJUHEUHOE, a IPyroe —
BTOPOM CTEIEHU

Bbubnuoreka [IOK
https://m.edsoo.ru/7f43d23a

32.

Pemienue cuctem AByX ypaBHEHHUI, OJTHO
13 KOTOPBIX JUHEUHOE, a IPyroe —
BTOPOM CTEIECHU

Bbubnuoreka [IOK
https://m.edsoo.ru/7f43d55a

33.

Pemenue cucrem AByX ypaBHEHHUI, OJTHO
13 KOTOPBIX JJUHEUHOE, a IPyroe —
BTOPOU CTENEHU

34.

Pemenue cucrem AByX ypaBHEHHUI, OJTHO
13 KOTOPBIX JJUHEUHOE, a IPyroe —
BTOPOH CTENEHU

35.

I'paduueckas HHTEpIPETALIUS CHCTEMBI
YPaBHEHUH C ABYMS IIEPEMEHHBIMU




36.

Pemenue TekCTOBBIX 3a/1a4
anreOpandeckuM crocodoom

37.

Pemrenyne TeKCTOBBIX 3a71a4
anreOpanyecKkuM crocodoom

38.

KonTtpoabnas padora Ne 3 no Teme:
«YpaBHeHHUS] M HePpaBeHCTBA.
CucreMbl ypaBHeHHID)

T.4 (16

4.) YpaBHeHHUA

U HepaBeHcTBAa. HepaBencTBa

39.

AHaM3 KOHTPOJIBHOMN pabOTHI.
UucnoBble HEPABEHCTBA U UX CBOMCTBA

40. UucnoBble HEPABEHCTBA U UX CBOMCTBA buomorexa LOK
https://m.edsoo.ru/7f43ad5a

41.| Pemienne TMHEHHBIX HEPABEHCTB C OJHOM bu6mmoreka [IOK
epeMeHHOM https://m.edsoo.ru/7f43af08

42.| PemeHne TMHEMHBIX HEPABEHCTB C OJHOM bubmmoreka [IOK
nepeMeHHOM https://m.edsoo.ru/7f43af08

43.| Peuienre nTuHENWHBIX HEPABEHCTB C OAHOU bubnmoreka [JOK

MIEPEMEHHOM

https://m.edsoo.ru/7143af08

44.

Pemenue cuctem TMHEHHBIX HEPABEHCTB
C OJIHOM IEPEMEHHOI

45.

Pewienne cucreM TMHEHHBIX HEPABEHCTB
C OJIHOM IIEPEMEHHON

46.

Pemenue cuctem TMHEHHBIX HEPABEHCTB
C OJIHOM IIEPEMEHHOMN

47. KBaapaTHbie HepaBeHCTBA buomorexa LOK
https://m.edsoo.ru/7f43b098
48. KBanpaTHbie HepaBeHCTBA bubmmorexa LOK
https://m.edsoo.ru/7f43b21e
49. KBagpatHbie HEpaBEHCTBA bubnmoreka [JOK

https://m.edsoo.ru/7f43b5a2




50.

KBanpaTHble HEpaBeHCTBA

51.| KBagpatHbie HEpaBeHCTBA
52.| I'paduueckas mHTEpHIpETALIUS
ngg)BeHCTB " CI/ICTEMpHep:BeHCTB c Bubnmorexa LIOK
https://m.edsoo.ru/7f43b098
JBYMsI TICpEMEHHBIMH
53.| I'paduueckas uHTEpHIpETALIUSL
HEPABEHCTB U CUCTEM HEPaBEHCTB C
JIBYMsI TIEPEMEHHBIMH
54.| KonTpoabHas padora Ned o Teme:
«YpaBHeHHUS] U HEPABEHCTBA.
HepasencrBa»
T.5 (16 4.) DyHkuuun
55.| AHanu3 KOHTPOJIHHOU PabOTEHI.
KBaz[paTHqHaI:[ (byHKHIfS{ e€ rpaduk u bubmmorexa LOK
. ’ https://m.edsoo.ru/7f4396¢6
CBOWCTBA
56.| KBagpartuunas Qyukuus, e€ rpaduk u bubnmoreka [JOK
CBOICTBa https://m.edsoo.ru/7f439842
57.| KBagpatnunas pyukims, e€ rpaduk u bubmunorexa [JOK
CBOICTBa https://m.edsoo.ru/7f4399b4
58.| [Tapabomna, KOOpaAUHATHI BEPIINHBI bubnmoreka [JOK
napaboJIbl, OCh CHMMETPHUH TTapadOJIbI https://m.edsoo.ru/7t439eb4
59.| [Tapaboma, KOOpAMHATHI BEPIITUHBI bubmunorexa [JOK
napaboJibl, 0Ch CHMMETPHUH MapadoIIbl https://m.edsoo.ru/7f43a03a
60.| [Tapaboma, KOOpAMHATHI BEPITUHBI bubmnorexa [JOK
napaboJIbl, OCh CHMMETPHUH TTapadOJIbI https://m.edsoo.ru/7f43alac
61.| [Tapabona, KOOpaAUHATHI BEPIINHBI bubnmoreka [JOK
napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl https://m.edsoo.ru/7f43a31e
62.| [Tapaboma, KOOpAMHATHI BEPIITUHBI bubmuotexa [JOK

napaboJIbl, OCh CHMMETPHUH TTapadoJIbI

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




63.

[Tapaboia, KOOpAMHATHI BEPUTUHBI
napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl

64.

I'paduxu pynakmmit: y =kx, y=kx + b,
y=k/x, y=x*, y=vx, y=[x|

65.

I'paduku Gpynkuuit: y =kx, y=kx +b,
y=K/x, y=X°, y=vX, y=[X|

66.

I'paduxu pynakmmit: y =kx, y=kx + b,
y=k/x, y=x*, y=vx, y=[x|

67.

I'paduku pynkuuit: y =kx, y=kx +b,
y=K/x, y=X°, y=vX, y=[X|

68.

I'paduku pynkumit: y =kx, y=kx +b,
y=k/x, y=x*, y=vx, y=[x|

69.

I'padpuxu pynkmmit: y =kx, y=kx + b,
y=K/x, y=X°, y=vX, y=[X|

70.

KonTpoubHasi pabora Ne 5 mo teme
«DyHKUIM

Bbu6nmuoreka [IOK
https://m.edsoo.ru/7f43abg84

T. 6 (15 4.) UncoBble MOCIAEA0BATEIbHOCTH

71.| Aranu3 KOHTpOIbHOU paboThl. [ToHsTHE bubnmoreka [JOK
YUCIIOBO MOCJIEA0BATEIHLHOCTH https://m.edsoo.ru/7f43e6¢c6
72.| 3amaHue nocaea0BaTeIbHOCTH
peiyppeHTHOﬁ f[bopMynoﬁ u GopmyIoit Bubnmorexa LIOK
https://m.edsoo.ru/7f43ebda
N-To 4YJeHa
73.| ApubmMernueckas ¥ TeOMETpUIECKas bubmunorexa [JOK
porpeccun https://m.edsoo.ru/7f43ed7e
74.| ApudmMerndeckast 1 reoOMeTpUIeCcKast bubnmoreka [JOK
MIPOrpeccuun https://m.edsoo.ru/7f43f3b4
75.| ®opMyIbl n-ro YjieHa apuhMeTUIECKOU

U TEOMETPUYECKOMN IIPOrPECCUM, CYMMBI
IIEPBBIX N YWICHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f58a




76.| ®opMyJIBI N-ro YjieHa apuPpMETHYCCKON
51 rgogeTquecxoﬁ Hpofpjc)cnﬁ, CYMMBI bubmmorexa LOK
https://m.edsoo.ru/7f43ef2¢c
MEPBBIX N WICHOB
77.| ®opMyIIBI N-T0 YjieHa apuPMETHUUECKON
51 rgogeTquecxoﬁ Hpofpjc)cnﬁ, CYMMBI Bubmmorexa LOK
https://m.edsoo.ru/7f43f0c6
MEPBBIX N WICHOB
78.| ®opMyIIEI N-ro 4jieHa apuPpMETHISCKON
51 I‘SOI\Z]eTpI/I‘-IeCKOﬁ Hpofpjc)cnﬁ CYMMBI buomorexa LOK
’ https://m.edsoo.ru/7f43{72¢
MEPBBIX N WICHOB
79.| ®opMyIIEl N-ro 4jieHa apuPpMETHISCKON
u FSOAZeTqueCKoﬁ npofpjc)cnﬁ CYMMBI bubmorexa HOK
’ https://m.edsoo.ru/7f43{8a0
MEPBBIX N WICHOB
80.| N300pakeHne 4WieHOB apu(hMETHUECKOM
Y TEOMETPUYECKON MPOrpeccruii TOUKaMu
Ha KOOPJIMHATHOM TJIOCKOCTH
81.| M300pakeHre 4WieHOB apu(hMETHIECKOM
Y TEOMETPUYECKON MPOrpeccruii ToOuKaMu
Ha KOOPJIMHATHOM TJIOCKOCTH
82.| JInHeHHbIA U DKCIIOHEHIUAIBHBINA POCT
83. Co>xHBIE TPOILICHTHI Bubmmorexa LOK
https://m.edsoo.ru/7f43fe0e
84. CJ10KHBIE TPOIIEHTHI bubmorexa HOK
https://m.edsoo.ru/7f4401a6
85.| KonTpoabHasi pabora Ne 6 no teme: bubnnoreka HOK
«YucI0BBIC MOCIE0BATEILHOCTI https://m.edsoo.ru/7f44048
T.9 (17 u.) [loBTOpEeHHE, 06001IEHUE, CHCTEMATH3 AN 3HAHU I
86.| AHann3 KOHTPOJILHON PabOTHI.

[ToBTOpeHnue, 0600IIEeHNE U
CHCTEeMaTU3alus 3HaHU. 3amuch,
CpaBHEHUE, JECHUCTBUS C




JIeHCTBUTEIILHBIMU YUCIIAMM, YUCIIOBAs
npsimMast

87.

[ToBTOpEeHME, 0600IICHUE 1
cucreMarusanus 3HaHui. [IponeHTsl,
OTHOLIECHHUS, IPOIOPLIUU

88.

[ToBTOpEeHME, 0000IIEHUE 1
cuctemaTusanus 3Hanuil. OKpyrieHue,
npubIIMKEeHnE, OI[eHKa

&9.

[ToBTOpeHnue, 0600IIEeHNE U
cucTeMarusanys 3Hanui. Pemenne
TEKCTOBBIX 3aJ1a4 apu(PMETHIECKUM
CII0COOOM

bu6mmoreka [IOK
https://m.edsoo.ru/7f443b12

90.

[ToBTOpeHnue, 0600IICHNE U
cucTeMarusanys 3Hanui. Pemenne
TEKCTOBBIX 3aJ1a4 apu(PMETHIECKUM
CII0COOOM

bu6mmoreka [IOK
https://m.edsoo.ru/7f443cd4

91.

[ToBTOpEeHME, 0000IICHUE U
cucTeMarusanys 3HaHui. Pemenne
TEKCTOBBIX 3a7[a4 apU(PMETUYECKIM
CII0COOOM

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

92.

[ToBTOpEeHME, 0600IICHUE 1
CHUCTEMAaTH3alys 3HaHUH.
[IpeobpazoBanue anredpandecKux
BBIPAKCHUM, TOIIyCTUMbIC 3HAUCHUS

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

93.

[ToBTOpEeHME, 0000IIEHUE 1
CHUCTEMAaTH3alys 3HaHUH.
[IpeobpazoBanue anredpandecKux
BBIPAKCHUM, TOIIyCTUMbIEC 3HAUCHUS

bu6mmoreka [IOK
https://m.edsoo.ru/71444364

94.

[ToBTOpEeHME, 0000IICHUE 1
CHUCTEMAaTH3alys 3HaHUH.

bu6mmoreka [IOK
https://m.edsoo.ru/7{444612




[IpeobpazoBanue anredpandecKux
BLIpa)KeHHﬁ, AONYCTHUMBIC 3HAYCHUA

95.

[ToBTOpEeHmE, 0600IICHUE 1
cUCTeMaTH3aIHs 3HaHUM.
[IpeobpazoBanue anredpandecKux
BBIPOKECHHM, TIONTyCTUMbIC 3HAUCHHS

Bbubnuoreka [IOK
https://m.edsoo.ru/7f444a94

96.

[ToBTOpEeHME, 0000IICHUE 1
cucremaTu3auus 3HaHui. OyHKIWH:
IIOCTPOEHUE, CBOMCTBA U3yUYEHHBIX

byHKIIHHA

Bbu6nmuoreka [IOK
https://m.edsoo.ru/71444c56

97.

[ToBTOpEeHME, 0600IICHUE U
crucremaTu3auus 3HaHui. OyHKIWH:
IIOCTPOEHUE, CBOMCTBA U3yUYEHHBIX

byHKIIHHA

Bbu6nuoreka [IOK
https://m.edsoo.ru/71444{44

98.

[ToBTOpeHme, 0600IICHUE U
crucremMaTu3auus 3HaHui. OyHKIWH:
IIOCTPOEHUE, CBOMCTBA U3yUYEHHBIX

byHKIIHHA

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

99.

[ToBTOpeHnue, 0600MmIEeHNE U
cuctemaruzanus 3HaHui. [ paduyaeckoe
pelieHne ypaBHEHU U UX CUCTEM

100.

HTorosasi KOHTpoJIbHasi padoTa

101.

AHaJn3 UTOTOBOM KOHTPOJIBHON PaOOTHI.

O00011eHre U cUCTEMAaTU3AIMS 3HAHUN

102.

[ToBTOpeHnue, 0600IIeHNE U
crucremaTu3auus 3HaHui. OyHKIWH:
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX

byHKIIHHA

Bbubnuoreka [IOK
https://m.edsoo.ru/714452¢e6




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYEHUKA

- Anre6pa, 7 wmacc/ MakaperueB FO.H., Munmox H.I'., HemkoB K.W. m napyrue 2022r,
AxrmonepHoe obmectBo «M3natenscTBO «IIpocBemienne»

- Aunrebpa, 8 kmacc/ MaxkapeueB FO.H., Munmioxk H.I'., Hemxos K.M. u apyrme 2022r,
AxnmonepHoe obmiectBo «M3narensctBo «IIpocBerienne»

- Anrebpa, 9 wmacc/ MakaperueB FO.H., Munmox H.I'., HemkoB K.W. m nppyrue 2022r,
AxmmonepHoe obmectBo «M3naTenscTBO «IIpocBenienne»

METOAUYECKHUE MATEPUAJIBI U1 YUUTEJIA
- Anre6pa, 7 wmacc/ MakaperyeB FO.H., Munmox H.I'., HemkoB K.W. m nppyrue 2022r,
AxrmonepHoe obmectBo «M3naTenscTBO «IIpocBemienne»
- Aunrebpa, 8 kmacc/ MakaperueB FO.H., Munmioxk H.I'., Hemxos K.M. u mpyrme 2022r,
AxnmonepHoe obmiectBo «M3narensctBo «IIpocBerienne»
- Anrebpa, 9 wmacc/ MakaperueB FO.H., Munmox H.I'., HemkoB K.W. m nppyrue 2022r,
AxrmonepHoe obmectBo «M3naTenscTBO «IIpocBemienne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbBI CETU HHTEPHET
1. Axanemuss Munnpocemenus Poccun: https://academy-content.apkpro.ru/ru/
2. SKnacc: https://www.yaklass.ru/




