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INOACHUTEJIbBHAS 3AIINCKA

Anrebpa sBISETCSI OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOIO 00Iero o0Opa3oBaHMs: OHa
o0ecrieynBaeT 3ydeHue IPYTux AUCHUILIINH, KAK €CTECTBEHHO-HAyYHOT0, TAK ¥ TYMaHUTapHOTO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAMMO AJIs MPOJOHKEHHUsS 00pa30BaHUsl U B MOBCEAHEBHON XKU3HU.
PazButne y oOydaromuxcsi HAy4YHBIX MPEACTABICHUN O MPOUCXOKICHUU W CYIIHOCTH
anredpandeckux abcTpakiuil, crnocobe OTpakeHHs MaTeMaTUYeCKON HayKoW SBJICHUH U
IPOIIECCOB B TPUPOAE U OOIIECTBE, PO MATEMaTHYECKOTO MOJCIMPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS U KayeCTB
MBIIUICHHSI, HEOOXOAMMBIX JJISl aJalTallid B COBpPEMEHHOM mudpoBom obmecTtBe. M3yuenue
anredpbl 00ecreunBaeT pa3BUTHE YMEHUSI Ha0II01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIUIICHHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
JENCTBUS U BBIBOJBI, (GOpMYyIUpOBaTh yTBepkaeHUs. OcBOeHHE Kypca anredpbl o0ecreurnBaeT
pasBUTHE JIOTHYECKOTO MBIIUICHUS OOYYaIOUIMXCSA: OHHM HCIOJB3YIOT JACAYKTUBHBIE H
WHAYKTUBHBIE PACCYXJCHUS, 0000IIEHHEe M KOHKPETH3aIUIo, a0CTparupoBaHUE W AHAJIOTHIO.
OOyueHnue anrebpe MpeanoyiaracT 3HAYUTEIbHBIM OOBEM CaMOCTOSTEIBHON JESITEIBHOCTH
oOydJaromuxcsi, TOITOMY CaMOCTOSITENIbHOE pEIIeHUE 3agad  sBIsieTcs — peaiu3anueit
JeSITeILHOCTHOTO TMPUHIINTIA 00YIeHUSI.

B crpykType mnporpammbl yueOHOro Kypca «AnreOpa» A OCHOBHOTO OOILEro
00pa3oBaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEp)KaTebHO-METoAMYecKre TuHuH: «Yucna u
BBIUKCIICHUS», «ANreOpandyeckue BBIpaXEHHUS», «YPaBHEHHUS U HEpaBEHCTBa», «DyHKIMN».
Kaxnas u3 3TuX comepkaTeabHO-METOAMYECKHIX JIMHUI pa3BUBACTCA HA MPOTHKECHUH TPEX JIeT
W3YYEHHUS Kypca, B3aUMOJICHCTBYsI C IPYTUMU €ro JUHUSIMH. B Xo/1e u3ydenus ydyebHOro Kypca
00yJaromuMcs IPUXOAUTCS JIOTUYECKH PacCyKAaTh, UCIOIB30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBsI3U ¢ 3TUM B mporpammy y4eOHOTo Kypca «Anredpay BKIOYEHBI HEKOTOPHIE OCHOBBI
JIOTHKH, TPEICTABICHHbIE BO BCEX OCHOBHBIX pa3leliax MaTeMaTH4ecKOro oOpa3oBaHUS H
CIIOCOOCTBYIOIIME OBJAQJACHUIO OOYYAIOIIMMHUCA OCHOB YHHUBEPCAIBHOTO MaTeMaTUYecKOTro
s3pika. CopeprKaTenbHOM U CTPYKTYPHON OCOOEHHOCTBIO yUeOHOTO Kypca «Anredpay siBisieTcs
€ro MHTETPUPOBAHHBIN XapaKTep.

Copnepxanue nuHuUM «Yucina W BBIUMCICHUS» CIYXKUT OCHOBOW [UIsl JajbHEHIero
M3YYEeHUS MaTEeMaTHKH, CIIOCOOCTBYET PAa3BUTHUIO y OOYYAIOIIMUXCS JIOTUYECKOTO MBIILICHUS,
(GOpMHpPOBaHUIO YMEHHSI TOJIB30BAThCS AITOPUTMAMHM, a TAK)Ke MPUOOPETECHHIO MPAKTUYECKUX
HABBIKOB, HEOOXOJUMBIX IJi TOBCETHEBHOW >KM3HU. PazBuTHE MOHATHS O YHCIIE HA ypPOBHE
OCHOBHOTO 00IIIero oOpa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMH M UPPANMOHAIHHBIMH YHCIIAMH,
dbopMupOBaHUEM MPEACTABICHUN O NEHCTBUTENHFHOM 4YHCIE. 3aBEpIICHHE OCBOSHUS YUCIOBOM
JUHUU OTHECEHO K CpeHeMY o0IIeMy 00pa30BaHHUIO.

CogepxaHue JBYX anreOpandeckux IUHUN — «AnreOpandeckue BBIPOKEHUS» U
«YpaBHEHUSI W  HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHPOBAHWIO Yy  OOydYarOUIMXCS
MaTeMaTHUYeCKOro armmapara, HEOOXOAMMOro I pelIeHUs 3aJad MaTeMaTHKH, CMEXKHBIX
NPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 001Iero oOpa3oBaHus
yueOHBId ~ MaTepuan TPYONHPYeTCs BOKPYr  pallMOHANBHBIX  BBIpaXKEHHUU.  Anredpa
JEMOHCTPUPYET 3HAYCHUE MAaTEeMAaTHKH KaK sI3bIKa JUTSl TIOCTPOCHUSI MaTEMaTHYECKUX MOJIEINeH,
OTIMCAHUS TPOLIECCOB W SIBICHUN pealbHOro Mupa. B 3amaun oOydeHus anreOpe BXOAAT TaKKe
JanpHEHIIee pa3BUTHE aJTOPUTMHUYECKOTO MBIIIICHHS, HEOOXOIMMOT0, B YacTHOCTH, IS
OCBOGHHUsI Kypca HWHGOPMATHUKHU, M OBJAJCHWE HABBIKAMH JEAYKTUBHBIX PACCYXICHHIA.
[IpeoOpa3zoBanre CUMBOIBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpPaKEHUs, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxkanrie  GyHKIMOHATBHO-TpAQUUECKOW  JMHWM  HAIEJIEHO Ha  TOJIYyYCHHUE
00yJarmuMuUCs 3HaHUN 0 QYHKIMSIX KaK BaKHEHIIed MaTeMaTU4ecKO MOJETH AJIsi ONMUCAHUS
U HCCIICZIOBAaHMS Pa3HOOOPA3HBIX INPOIECCOB M SIBICHUI B mpupone W odmectBe. M3ydeHue



MaTepuana CHocoOCTBYeT pAa3BUTHIO Yy OOYy4YalOIIMXCSl YMEHHS MCIIONb30BaTh pPa3IMYHbIC
BBIpa3UTENbHBIE CPEJICTBA SI3bIKa MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHT BKJIaJl B (hOpPMHUPOBAHHUE MPEJICTABICHUN O POJIM MAaTEMAaTUKH B Pa3BUTHUH LIMBUIN3ALUU
U KyJIbTYPHI.

CormacHo yueOHOMY IUlaHy B 7-9 KjaccaxX H3y4yaeTcss y4deOHBIM Kypc «Auredpay,
KOTOpBIM BKJIIOYAET CJIEAYIOLIME OCHOBHBIE pa3lenbl coiepxkaHus: «Huciaa U BBIUUCICHUS,
«AnreOpanyeckue BEIpaKEHU», «Y paBHEHUS U HEPABEHCTBAY, «DyHKIUNY.

Ha u3yuenue yuebnoro xypca «Anredpa» orBoautcst 306 yacos: B 7 kiacce — 102 gaca (3

yaca B Hejuenm), B 8 kimacce — 102 gaca (3 vaca B Hemeno), B 9 kimacce — 102 gaca (3 yaca B
HEJICTIIO).



COJEPKAHUE OBbYYEHUA
7 KJIACC

Yucia ¥ BLIYMCICHHUA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOA OT OAHON (opMbI 3amucu Apoleilt K
apyroi. IloHsATHEe panMOHaIBHOIO YMCIIA, 3aIMCh, CPABHEHHE, YIIOPAJOUYNBAHNE PALMOHAIBHBIX
yrcen. ApudMeTHuecKkue IeHCTBUS ¢ pallMOHAIBHBIMU YHMCIaMu. PemieHne 3amad u3 peaqbHOU
IPAaKTUKU Ha 4acTH, Ha ApoOHu.

CremneHb ¢ HaTypajbHBIM IOKa3aTeJIeM: ONpEJelIeHUE, IpeoOpa3oBaHuE BBIPAXKEHUN Ha
OCHOBE OIpe/EICHHUs, 3aiCh 00bIINX Yncen. [IponeHTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
npoOu B BHJE MPOLEHTOB. TpHU OCHOBHBIC 33Jaud Ha MPOILEHTHI, PEIICHUE 3a/a4 U3 PealbHOM
IIPAKTUKH.

IIpuMeHeHne NPU3HAKOB JACIMMOCTH, PA3JI0KEHNE HA MHOKUTENIA HATyPaJIbHbBIX YUCEI.

PeasibHble 3aBUCMMOCTH, B TOM UYHUCIIE NIpsiMast U 0OpaTHasi MPOIOPLHOHAIBHOCTH.

Auredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YNCIOBOE 3HAYEHUE BBIPAKEHUSA C IEpeMEHHOW. JlomycTumble 3Ha4eHUs
nepeMeHHbIX. [IpencraBieHne 3aBHCMMOCTH MEXAY BeIMYMHAMH B BHIE (OPMYJIHI.
Beruucnenus no gopmynam. IIpeodpasoBanue OyKBEHHBIX BbIPaKEHUH, TOXKIECTBEHHO paBHbIE
BBIpQXECHUSI, IPaBUJIa MIPEOOPa30BaHU CYMM U MPOU3BEIEHUI, MpaBUia PacKpbITHUs CKOOOK U
HPUBECHUS IOJJOOHBIX CIIaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTelIeM.

OpnowieHsl U MHOrouwieHsl. Crenenb MHOrouieHa. Cilo)KeHHE, BBIYMTAHUE, YMHOKEHHE
MHOTOWICHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBaApaT CyMMbl M KBaJpaT pPa3HOCTH.
®dopmysa pa3HOCTH KBagpaToB. Pa3noxkeHne MHOrOWIEHOB HA MHOKUTEIIH.

YpaBHeHUsI M HEpaBEHCTBA

VYpaBHeHUe, KOPEHb yYpaBHEHUs, IpaBUia NpeoOpa3oBaHUs ypaBHEHUsS, PABHOCHIBLHOCTh
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pelieHne JMHEWHbIX ypaBHeHuM. CocTaBlieHHE YPaBHEHMH IO YCJIOBUIO 3ajnadyd. Pemienue
TEKCTOBBIX 3aJ1a4 C [IOMOLIBbIO YPABHEHUM.

JluneiiHOe ypaBHEHHE C JABYMs NEepeMEHHBIMU M ero rpaduk. Cucrema JBYyX JIMHEHHBIX
YpaBHEHMH ¢ JByMs NepeMeHHbIMHU. PelieHune cucreM ypaBHEHHMH CIOCOOOM IOACTAaHOBKH.
IIpuMepsl perieHns TEKCTOBBIX 3a7a4 € TIOMOIIBI CUCTEM YPAaBHEHMM.

DOyHKIUH

Koopannara Toukm Ha mnpsMod. YUucioBble NPOMEXYTKH. PaccTrosiHue Mexny IByMs
TOYKaMU KOOPAMHATHOU IIPSIMOM.

[MpsmoyronbHas cuctema koopamHatT, ocu OX m Oy. AOcmucca W opauHATAa TOYKH HA
KoopanHaTHOM miockocT. [Ipumeps! rpadukoB, 3agaHHbIX (opmynamu. UreHue rpadukoB
peanbHbix 3aBucuMocTei. [lonstne ¢ynkuuu. I'papuk  ¢yHknuu. CpoiicTBa (QYHKIMIA.
Jluneiinas Gyukuus, e€ rpaduk. I'paduk dynkinun y = |X|. [paduueckoe perieHre TUHEHHBIX
YpaBHEHUH U CHUCTEM JIMHEWHBIX YPABHEHHU.

8 KJIACC

Yucsa v BbIYUCICHUSA

KBagpatueiii kopeHp u3 uucia. [loHstue 00 wuppanuoHadbHOM dYHcie. JlecaTuuHbie
npUOIKEHUs UPpAIlMOHATBHBIX uncen. CBolcTBa apuMeTHYeCKuX KBAJAPATHBIX KOPHEH U UX
MpUMEHEHHE K TPeoOpa3OBaHUIO YHCIIOBBIX BBIPAKEHUW W BBIYUCICHUAM. JleHCTBHTEIbHBIC
qyuca.

Crernenb ¢ 11e7bIM MT0Ka3aTesaeM U e€ cBoiicTBa. CTaHgapTHas 3aMuch YKCa.

Auredpanyeckune BbIPaKeHHUs



KBaapatHbIil TpEXUIIEH, pa3I0KEHUE KBAIPATHOTO TPEXWICHA HA MHOKHUTEIH.

Anrebpanueckast 1poOb. OCHOBHOE CBOHCTBO anreOpandeckoil apobu. CroxxeHwue,
BbIUMTAaHUE, YMHOXEHUE, JelieHue anreOpanyeckux Ipobeil. PanmoHanbHbple BhIpaXKEHHUS U UX
peoOpazoBaHueE.

YpaBHeHus1 1 HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢opmyna KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenue ypaBHEHUWI, CBONAIIMXCA K JUHEWHBIM M KBaapaTHbIM. [Ipocreifmue apoOHO-
paloHaIbHbIE YPaBHEHUS.

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

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CriocoOoM.

UucnoBble HepaBeHCTBA W HX CBoilcTBa. HepaBeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCUbHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OAHOM mnepeMeHHOW. Cucrtemsl
JIMHEWHBIX HEPABEHCTB C OJIHOW NMEPEMEHHOM.

DOyHKIUUHA

[Tonstue Gynkuuu. OGNAaCTh ONpPEEIICHNUs U MHOXKECTBO 3HaueHUH (GyHKIuH. CrocoOsl
3amanus QyHKIUH.

I'paduk ¢dynkuuu. Ytenue cBoiictB Pynkumu no e€ rpaduky. [Ipumepsr rpaduxon
(GyHKIMH, OTpa)aroluX peajbHble IPOLECCHI.

OYHKINY, OMUCHIBAIOIINE MPSAMYIO U OOpPaTHYIO MPOMOPIMOHATIBHBIE 3aBHCUMOCTH, HX
rpaduxu. Oynxmmn y = X2,y = X3, y = VX, y=|x|. [paduueckoe pemeHue ypaBHeHHl i CHCTEM
YpPaBHEHUU.

9 KJIACC

Yuciia 1 BLIYUCICHUSA

PanyonanbeHble 4Kcia, UppalMOHAIbHbBIE YUCIIA, KOHEYHbIE U OECKOHEUHbIE JIECATUYHbIC
npodu. MHOXKECTBO JICHCTBUTENBHBIX YHCEN, ACWCTBUTEIbHBIE YHCIA KaK OECKOHEYHBIE
JecaTU4Hble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIYy  MHOXECTBOM
JIEHCTBUTEIIBHBIX YNCET U KOOPAUHATHOW MPSAMOM.

CpaBHEeHUE JEeMCTBUTENBHBIX 4HCEN, apu(MeTHuecKue ACUCTBUS C JCHCTBUTEIbHBIMU
YUCIIaMH.

PazMepbl 0OBEKTOB OKPY)KAIOLIEr0 MHUpPA, JIUTEIBHOCTH IPOLECCOB B OKPYXKArOIEM
MUpe.

[TpubnmxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpHOMKeHHs. OKpyrieHue yuces.
IIpuknaka v OLEHKa pe3yIbTaTOB BEIYMCICHUMN.

YpaBHeHHUs! M HEPABEHCTBA

JInnelinoe ypaBHeHue. PemieHne ypaBHEeHUH, CBOAAIIMXCS K JIMHEWUHBIM.

KBanpatHoe ypaBHeHue. PemeHue ypaBHEHMH, CBOOAIIMXCA K  KBaJpPaTHBIM.
buxBanpatHoe ypaBHeHMe. lIpumepsl pelnieHus ypaBHEHUM TpeTbed M 4YETBEPTOM CTENECHEH
Pa3IoKEHUEM Ha MHOKUTEIIN.

Penrenue JTPOOHO-PAIIMOHATEHBIX YpaBHEHUH. Pemmenne TEKCTOBBIX 3a1aq
areOpanyeckKuM METOIOM.

VYpaBHeHHe ¢ OByMs MEpeMEHHbIMU U ero rpaduk. Pemenue cucrem ABYX JHMHEHHBIX
YpaBHEHUN C IByMs IIEpEMEHHBIMU. PellleHue cHUcTeM [BYX YpaBHEHHH, OJHO U3 KOTOPBIX
JUHEIHoe, a Ipyroe — BTOpOM cTeneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl ypaBHEHUH C
JBYMSI IIEPEMEHHBIMU.

Pemenre TeKCTOBBIX 3a71a4 anreOpandecKuM CIiocoOOM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.



Pemienne JMHEHHBIX HEPABEHCTB C OJHOW NEpPEeMEHHOW. PelieHue cucteM JMHEHHBIX
HEpaBEHCTB C OJIHOW mepemMeHHOH. KBanpaTHble HepaBeHcTBa. ['padumueckas HMHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS IICPEMEHHBIMH.

DOyHKIUUH

KBagpatnunas ¢ynkuus, e€ rpaduk u cBoiictBa. Ilapabona, kKoOpIuMHATHI BEPLIMHbI
napaboIIbl, 0Cb CAMMETPHH MapadoIIbl.

I'padukn Gpyrxmmii: y = kx, y = kx + b, y = k/x, y = x3, y =V, y = |X|, 1 ux cBoiicrsa.

Yucii0Bble NMOCIE10BATEIBHOCTH U NPOrPECCUH

[TonsiTe YMCIOBOM MOCIENOBATEIIBHOCTH. 3aJaHUE IMOCIIENOBATEIbHOCTH PEKYPPEHTHOU
dbopmyioit u hopmyIoit N-ro dieHa.

Apudmernueckass M reomerpuyeckas — nporpeccud.  DPopmynbl  N-TO  4ieHa
apu(METHUECKON U TeOMETPUYECKON MPOTPECCHil, CyMMBI IIEPBBIX N YICHOB.

N300pakeHre 4iIeHOB apU(PMETHUECKOM M TeOMETpPUUYECKON IpOorpeccuid TOYKaMu Ha
KOOpPJMHATHOM INIOCKOCTHU. JINHENHBIN 1 SKCIOHEHLUAIbHBINA POCT. CII0KHBIE POLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YHEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHoCTHBIE PpPe3yabTaThl OCBOCHHS MPOTPaMMbl ydeOHOro Kypca «Aunredpay
XapaKTepPU3YHTCA:

1) naTpuoTHYeCcKoe BOCIIUTAHME:

MPOSIBJICHUEM HHTEpeca K MPOLUIOMY UM HACTOALIEMY POCCHUMCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHKEHHUSIM PpPOCCHUMCKMX MAaTEMaTUKOB M POCCUUCKOMN
MaTE€MaTUYECKON IIKOJIbl, K UCIIOJIb30BAHUIO 3TUX JOCTUKEHUU B IPYTUX HAYKax U MPHUKIIAIHBIX
chepax;

2) rpaKIaHCKoOe U IYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

FOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEN TpakJaHWMHA W peau3allid €ro Ipas,
IPEJICTAaBICHUEM O MaTeMaTHYeCKHX OCHOBAaX (YHKIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, MPOIEyp TPakIaHCKOTO o0IIecTBa (HampuMmep, BEIOOPHI, OMPOCHI), TOTOBHOCTBHIO K
O0CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3aHHBIX C MPAKTHUUYECKUM NPUMEHEHUEM JOCTHKEHUN
HAyKH, OCO3HAHUEM BaXXHOCTH MOPAJIbHO-3TUUECKUX MPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

3) TpyAOBO€E BOCIMTAHHE:

YCTAaHOBKOM Ha aKTMBHOE YYacCTHE B PEIICHHM MPAKTUYECKUX 3a7ad MaTeMaTHYECKOM
HAIPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEMAaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCei
JKU3HM JIJIS1 YCTIEITHOM Mpo(eCCHOHATBHOM IEATeTbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUMH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYATbHOW TpPAeKTOPHUH OO0pa3oBaHUA U
YKU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K HSMOILIMOHAIBHOMY M JCTETHYECKOMY BOCIHPHUSATHIO MaTEMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHU, PACCYKIECHUN, YMEHUIO BUJETh MaTEMaTHUYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpUEHTAIIEN B NIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAyYHBIX MPECTaBIECHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUS 4YEIOBEKa, MPHUPOABI U OOIECTBAa, NOHMMAaHHUEM
MaTeMaTUYeCKOW HayKH Kak cdepbl YeOBEYECKOW EATETbHOCTH, ITAlloB €€ pa3BUTHS U
3HAUMMOCTH JJIs1 Pa3BUTHUS LIMBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM TIO3HAHHWS MHUPA, OBJAJACHUEM TMPOCTEUIINMH HaBBIKAMU
MCCJIEI0BATENBCKON IEATETbHOCTH;

6) ¢usnueckoe BocnuTaHue, (GopMupoBaHHe  KYJLTYPbl  30POBbS M
3MOLMOHAJIBHOIO 0JIArONOJIYYHS:

TOTOBHOCTBIO TPUMEHATh MaTEMaTUYECKHE 3HAaHUS B HWHTEPECaX CBOETO 3/J0POBBS,
BEJICHHS 3[J0POBOTO 00pasa KU3HU (3I0pOBOE MHUTaHUE, COATAaHCHPOBAHHBIA PEKUM 3aHITUN U
OTIIbIXa, peryispHas (usuyeckass aKTUBHOCTh), CPOPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
MpU3HAHHEM CBOETO MpaBa Ha OIIMOKY U TAKOTO K€ MpaBa IPYroro 4eIoBeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpHEHTAIlel Ha MPUMEHEHHEe MaTeMaTHYeCKHX 3HAHUU IS pelleHus 3ajgad B o0yacTu
COXpPAaHHOCTH OKPY)KAIOIIEH Ccpejbl, TUIAHUPOBAHUS TOCTYNKOB W OIIGHKH HMX BO3MOXHBIX
MOCTEACTBUIA ISl OKPYKAIOIIEH Cpebl, OCO3HAHUEM TI00AILHOTO XapaKTepa HKOJIOTHUYECKUX
po0JieM U myTel X peleHus;

8) amanTanus K UI3MEHAIUMCS YCJIOBUAM COUMATBHOM M NPUPOJAHOM Cpe/bl:

TOTOBHOCTBIO K JCHCTBHUSM B YCJIOBHSX HEOMPENEIEHHOCTH, TIOBBIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4Y€pe3 MPaKTUUYECKYIO JIEATeNbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y JAPYTUX
Toziel, MpruoOpeTaTh B COBMECTHOM JIEATEIbHOCTH HOBBIC 3HAHWS, HABBIKU U KOMIIETEHIIUU U3
OMBITA IPYTUX;



HEO0OXOUMOCThIO B (JOPMUPOBAHUHU HOBBIX 3HAHHM, B TOM uucie GOpMyIUpOBaTH UACH,
MOHSITHSI, THIIOTE3bI 00 0OBEKTaxX W SBIICHUSX, B TOM YHCIIE paHEee HEU3BECTHBIX, OCO3HABATh
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MJIAHUPOBATH CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaThb CTPECCOBYIO CHUTYAallMIO, BOCHPUHMMATH CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATh IPUHUMAEMbIC PELICHUS U
neicTBus, POpPMyYIMPOBATh U OLIEHUBATH PUCKH U TIOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

Ba3oBble JJornueckue aeicTBu:

BBISBJISATH U XapaKTEPU30BATh CYILECTBEHHbIE IMPU3HAKM MAaTEMaTHYECKUX OOBEKTOB,
HOHATUI, OTHOLIEHUH MEXAy IMOHATUAMH, (HOPMYIMPOBATH OIpPECIICHUS MOHSITUH,
yCTaHaBJIMBATh CYIIECTBEHHBIM MPU3HAK KJIACCH(PHUKAIMKA, OCHOBAHHS JJIs1 00001IeH s
U CpaBHEHHUs, KPUTEPUU IIPOBOJMMOI0 aHAIN34,

BOCIIPUHUMATh, (hOPMYyIUpPOBaTh U MPEOOPa3OBBIBATh CY)KICHMS: YTBEPAUTEIbHbBIE U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00IINE, YCIOBHEIC,

BBISIBIISITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U TIPOTUBOPEYHS B (haKTax,
JAHHBIX, HAONIONEHUSAX W YTBEPXKACHUAX, IpelylaraTb KPUTEpUHM ISl BBIABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JIeJ1aTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIOYEHNUH 0 aHAJIOTUH;

pa3buparh J0Ka3aTeJIbCTBA MATEMAaTHYECKUX  YTBEPXKICHMH (mpsiMble U OT
IIPOTUBHOIO), IPOBOJUTH CaMOCTOSITENILHO HECJIOXKHBIE  JI0Ka3aTeJIbCTBA
MaTeMaTHYeCKuX (PAKTOB, BBICTpPAUBaThb ApPryMEHTALUI0, NPUBOIUTH IPUMEPHl U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BbIOMpaTh crnoco0 peuieHust yuyeOHOM 3agaud (CpaBHMBAThb HECKOJIbKO BapHaHTOB
peleHus, BEIOUpaTh HanboIee NOAXOAAINNA ¢ YIETOM CaMOCTOSATENIBHO BBIAEIEHHBIX
KPUTEPUEB).

Ba3oBbIe ncciaenoBaTenLCKHe AeliCTBUA.

UCMOJIb30BaTh  BONPOCHI  KAaK  HCCIIEAOBATENIbCKUNA  MHCTPYMEHT  IO3HaAHUS,
dbopMynupoBath BOIIPOCHI, ¢bukcupyromme IIPOTUBOpEYHE, npo0iemy,
CaMOCTOSITEJIbHO yCTAQHABJIMBAaTh MCKOMOE M JaHHOe, (opMUpOBaTH THIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3HIINIO, MHEHHE;

NPOBOJIUTHh TI0 CaMOCTOSATEIHHO COCTaBICHHOMY IUIaHY HECIOXKHBIH AIKCIEPUMEHT,
HEOOJIbIIIOE HCCIIEJIOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKOTO
00BeKTa, 3aBUCUMOCTEN 00BEKTOB MEX]TYy COOO0M;

CaMOCTOSITENIbHO  (OpMYJIMpPOBaTh  OOOOIIEHUS M  BBIBOABI 10  pe3yibTaTaMm
NPOBENEHHOTO HAOIIOJICHHS, UCCIICAOBAaHUS, OLEHNUBATH JIOCTOBEPHOCTh MOJTYYSHHBIX
pe3ysbTaTOB, BEIBOJOB U 0000IEHHIA;

IPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCa, a TAK)KE BBIIBUTAThH MPEANOI0KEHUS
0 €ro pa3BUTUH B HOBBIX yCJIOBHSIX.

Pabora ¢ nnopmanmeii:

BBISBIISATh HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(OpPMAIMM, AAHHBIX, HEOOXOAMMBIX
JUISL pEeIlIeHUs 3a/1auH;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HMHPOPMAIHIO
pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

BbIOUpaTh (hopMy MpeacTaBIeHUs MHOOPMAIIMK U WILTIOCTPUPOBATh pellaeMble 3a7auu
CXeMaMH, AMarpaMMaMu, HHOU rpadukoi u MX KOMOMHALIMSIMY;



OLICHUBATh HAJEKHOCTh MH(POPMALIUH 110 KPUTEPUAM, TPEITIOKEHHBIM YUUTEIEM WIIN
c(OpMYITHPOBAHHBIM CAMOCTOSITENHHO.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

BOCIIPUHUMATH U (POPMYIHPOBATH CYKJIEHUS B COOTBETCTBUH C YCIOBHUSIMHU U LIEIIMU
oOImIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO TOYKY 3pEHHS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PEIlIeHUs 3a1a4i, KOMMEHTHPOBATh
IIOJIYYECHHBIA pE3yibTaT;

B X0/ 0OCYKJIEHHI 331aBaTh BOIPOCHI IO CYLIECTBY 00CYKIaeMO TeMBI, IPOOJIEMBI,
pemaeMoil  3a7auyd, BbICKa3blBaThb WJAEU, HAICJICHHbIE Ha TOUCK pPEIICHHUs,
COIIOCTABJISATh CBOM CYXACHUS C CYXKICHHAMU JAPYrUX YYacCTHUKOB JIMAJIOTa,
oOHapyXHUBaTh Pa3IMuMe U CXOJICTBO MO3UIIHI, B KOPPEKTHOI hopme GpopMyIrpoBaTh
pa3HOIJIACHsI, CBOU BO3PAKCHHUS;

NPECTaBIATh PE3yIbTAaThl PEIICHHs 3a/1a4M, YKCIIEPUMEHTA, HUCCIIEJOBAHUs, POCKTa,
CaMOCTOSITENIbHO BbIOMpATh (opMaT BBICTYIUICHUS C Y4€TOM 3ajlad IMpe3eHTaluu U
0COOEHHOCTEHN ayAUTOpUH;

MOHMMATh M HCIIOJB30BAaTh MPEHMYIIECTBA KOMAaHIHONH W WHAWBUAYAJIBHOW pabOTHI
IPU PEIIeHNH Y4eOHBIX MaTeMaTHUECKHX 3a71a4;

MPUHUMATH 11eJTb COBMECTHOW JEATEIbHOCTH, IUTAHUPOBATh OPTaHU3AIMIO COBMECTHOU
paboThl, pacmpedensTh BHUIAB paboT, IOTrOBapUBaThCA, OOCYXKIOATh NpPOIECC U
pe3ynbTaT paboThl, 000011aTh MHEHHS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TpyHHoBbIX ¢GopMax paboThl (00CykaeHHS, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMbI M JIPYTHE), BBIIOIHATH CBOI 4acTh pabOThl U KOOPIAMHUPOBATH
CBOM JICWCTBUS C IPYTMMH WICHAMH KOMaH/bI, OIICHUBATh KaueCTBO CBOETO BKJIAJa B
00Ul MPOIYKT MO KPUTEPHUSAM, CHOPMYIUPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHBIe yHHMBepcaJIbHbIe yueOHbIE AeiiCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTAaBJISATh IUIAH, AJTOPUTM pEIIeHUs 3ajadd (WM €ro 4YacTb),
BbIOMpaTh CIOCOO pelIeHHus C YYETOM HUMEIOLIUMXCS PECYpCcOB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHUPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUN C Y4ETOM
HOBOW MH(pOpMaIUy.

CﬂMOKOHTpOJ’IB, IMOLMOHANIbHBIA HHTEJJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKU, CAMOKOHTPOJSI MpOIlecca M pe3ylbTaTa perieHus
MaTeMaTHYeCKOM 3aa49H;

NPEABUIECTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IIPU PELICHHUM 3aJa4H, BHOCUTh
KOPPEKTUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWJEHHBIX OLIHOOK,
BBISBJIEHHBIX TPYJIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa AEATECIBHOCTH MOCTABICHHOW LEIU U YCIOBHUSIM,
OOBSCHATh TMPHUYMHBI JOCTHKCHUS WU HEIOCTHKEHHs IIeNId, HAXOIUTh OIIUOKY,
JIaBaTh OIEHKY MPUOOPETEHHOMY OTBITY.

HPEAMETHBIE PE3YJIbTATHI

K xoniy oOydeHuss B 7 kJjacce OOydYalOMMICS TMOJYYUT CIEAYIOMIUE TPEIMETHBIE
pe3ynbTaThl:

Yuciaa 1 BLIYHCTIECHUS

BoimonHsaTe, coderass yCTHBIE M THCHbMEHHBIE MPHEMBI, apuMeTHuecKue NeHCTBUS C
parMoHATBHBIMH YHCTIAMH.

HaxomuTh 3HaYeHUsS YHCIOBBIX BBIPAKEHUN, MPUMEHSATH Pa3HOOOpa3HbIE CIIOCOOBI U
NpUEMBI  BBIYMUCICHUS 3HAYEHUW JPOOHBIX BBIPAKEHUN, COACP)KANIUX OOBIKHOBEHHBIC U
JECATHUYHBIE TPOOH.



[TepexoauTh OT OMHOM (HOPMBI 3aMKMCH YHCEN K APYyroi (mpeoOpa3oBhIBATh ACCATUIHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYACTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

CpaBHUBATh U YIIOPAI0UYNBATH PAllMOHAIBHBIC YHCIIA.

OKpyrasTh 4ncia.

BbINOMHATE NPUKKUIKY M OLIEHKY pe3y/bTaTa BBIYMCIEHUM, OLIEHKY 3HAUEHUN YMCIIOBBIX
BbIpa)K€HU. BBINONHATE 1EHCTBHS CO CTENEHAMU C HaTYpaJbHBIMU I10KA3aTEIIAMU.

[TpuMeHsTh IPU3HAKU JEITMMOCTH, PA3JI0KEHUE HA MHOXKUTENIN HATYypaJIbHbIX YHCEIL.

Pemate NpakTHKO-OPUEHTHPOBAHHBIE 3a/lauM, CBA3aHHBIE C OTHOIIEHUEM BEJINYMH,
IIPONOPLUOHAIBHOCTBIO BEIMUUH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YJIbTAThl pEIICHUs 3aaa4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMbIX O0OBEKTOB.

Auredpanyeckue BbIpaKeHHUs

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

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

BoinonHATe npeobpa3oBaHus LEI0r0 BIPAXXEHUSI B MHOTOUWIEH MPUBEACHUEM I0I00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

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

Ocy1ecTBIATh Pa3jaoKEHNE MHOTOWIEHOB HA MHOMKUTEIM C IOMOIIbIO BBIHECEHHUS 3a
CKOOKM OOLIero MHOKUTENS, TPYNIMPOBKH CllaraeMblX, IPUMEHEHHs! (OpPMYJ COKpAIIEHHOIO
YMHOXEHHUS.

[TpumensaTs mnpeoOpazoBaHMsl MHOTOYIEHOB Ui PELICHHWs pa3iMyHbIX 33734 U3
MaTeMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATIbHOU MTPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH MTOKa3aTeNsIMU JUIs IpeoOpa3oBaHus
BBIPAKCHU.

YpaBHeHUs] M HEPABEHCTBA

Pemate nuHeElHBIE ypaBHEHHS C OJHOM IMEPEMEHHOM, NMPUMEHSSA MpaBUja Mepexona OT
MCXOJHOIO YpaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, sBi€TCSd M YHUCIO KOPHEM
YpaBHEHHUS.

[TpumeHsTH rpaduyeckre METO/Ibl IPU PELLICHUH JIMHEHHBIX YPAaBHEHUN U UX CHCTEM.

[TonGupath mpUMepHI Map YKCeN, SABISIOUINXCS pEIIEHUEM JIMHEHHOTO ypaBHEHUS C IBYMS
NIEPEMEHHBIMH.

Ctpouth B KOOPJIMHATHOW IUIOCKOCTH TpauK JHMHEWHOTO YpaBHEHUS C JBYMS
NEPEMEHHBIMH, TOJIb3YACh I'paUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemats cucrteMbl ABYX JIMHEWHBIX ypaBHEHUH C JBYMS NEPEMEHHBIMH, B TOM 4YHUCIIE
rpau4ecKy.

CocTaBnsiTh M pemiath JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX YypaBHEHHH MO
YCIIOBUIO 3a/layl, WHTEPIPETHUPOBAaTh B COOTBETCTBHMM C KOHTEKCTOM 3aJaud IOJyYEHHBIN
pe3ynbTar.

DOyHKIUH

N300paxarh Ha KOOPAMHATHOM NPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHAaTaM, Jy4Hd, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHCIOBBIE IPOMEXYTKH Ha
anreOpanvdecKoM SI3bIKE.

OtrmedaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduxu muHeRHbIX QyHKIMH. CTpouth rpaduk GyHKIUH Y = [X|.

OnwuceiBaTh € MOMOIIBIO (YHKIMHA M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIWYHMHAMU:
CKOPOCTb, BpeMs, pacCTOSIHHE, I[€Ha, KOJIMYECTBO, CTOUMOCTb, MPOU3BOJIUTENBHOCTh, BpeMS,
00BEM paboTHI.

Haxonauts 3HaueHne GyHKIMK 110 3HAYEHUIO €€ apTryMeHTa.



[Torumate rpaduveckuid cmoco0 MpencTaBlICHUs W aHadu3a WH(OpMaIUU, U3BJICKATh U
WHTEPIPETHPOBATH HHPOPMAIIHIO U3 TPAPUKOB PeaTbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K xonmy oOyuenus B 8 kiacce oOydaromuiics TMOMYYHUT CIEAYIOLUIUME IpEeIMETHbIC
pE3yJIbTaThL:

Yuciia 1 BBIYUCICHUSA

Hcnonb3oBaTh HavalbHBIE MPEJCTABICHUS O MHOXKECTBE JACHCTBUTEIBHBIX YMUCEN IS
CPaBHEHHMsSI, OKPYIJICHUS M BBIYHCICHUHN, H300pa)kaTh [EHCTBUTENBbHBIE YHCIA TOYKAMU Ha
KOOPJMHATHOU IIPSIMOM.

[IpumensTh moHATHE apu(METUUYECKOro KBAJIPaTHOTO KOPHS, HAaXOJUTh KBaJpaTHBIC
KOPHH, UCTIOJNIB3YS MPU HEOOXOUMOCTH KaIbKYJISATOP, BEITIOIHATE MPeoOpa3oBaHMs BRIPAKCHUI,
coJleprKalliX KBaJpaTHbIE KOPHU, UCIIOIb3Yys CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amucu OOJIBIIUX W MallbIX YHCET C MOMOIIBIO JECATUYHBIX Ipo0eil u
crenenei yucina 10.

AulredpanyecKkue BbIpasKeHUs

[IpuMeHsTh TOHSTHE CTENEHH C IeJIBIM I0Ka3aTesieM, BBIMOJIHATh IpeoOpa3oBaHus
BBIPKEHHM, COJEPKALUX CTEIICHH C IIEJIBIM TTOKa3aTeIIeM.

BBINOMHATE TOXIECTBEHHBIE MPEOOpPA30BaHUsl PAIMOHATIBHBIX BBIPAKEHUH HA OCHOBE
MPABHJI ACHCTBHIA HAJ MHOTOWICHAMH U aJiTeOpandecKUMHU JPOOSIMH.

PacknaapiBaTh KBaJIpaTHBIN TPEXUICH HA MHOKUTEIH.

[Ipumensaty mnpeoOpa3oBaHMsl BBIPAKEHUW IS PEIICHUS] pa3IMYHBIX 3a7ad U3
MaTeMaTHKH, CMEXKHBIX MPEAMETOB, U3 PEATbHOM MPAKTUKU.

YpaBHeHus1 M HepaBeHCTBA

Pemars nuHeiiHbIe, KBaJpaTHBIE YPAaBHEHUS U pallMOHAIIbHBIE YPaBHEHUS, CBOJSIINECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IBYMsI IEPEMEHHBIMH.

[TpoBoauTh MpocTeiiine uccae0BaHNus YPAaBHEHUN U CUCTEM YPaBHEHUM, B TOM YHUCIE C
NPUMCHCHUEM TpauUecKux IMpeICTaBiIeHU (yCTaHABINBATh, HMMEET JIM YpaBHCHUE WIU
CUCTEMa YpaBHEHMI PEIlIeHUs], €CIIU UMEET, TO CKOJIbKO, U IIpoYee).

[lepexonuTh OT CIIOBECHOW (OPMYIMPOBKH 3a7add K €€ anreOpandecko MOJETH ¢
MOMOILIBI0  COCTaBJIEHUS YypPAaBHEHUS WJIM CHUCTEMbl ypaBHEHWH, WHTEPIPETHUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3aJ1a4¥l TIOJIYYCHHBINA PE3YNIbTaT.

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JIJIsl CPABHEHMS, OLIEHKH, pellaTh JIMHEWHbIE
HEpPaBEHCTBA C OJHOW MEPEMEHHONM M WX CHUCTEMBI, JaBaTh TpadUUECKYI0 HWJUTFOCTPAIHIO
MHO€ECTBA PEIICHU HEPABEHCTBA, CHCTEMbl HEPABEHCTB.

DOyHKIUHA

[lonnmath ¥  HWCHONB30BaTh (YHKIMOHANBHBIE TOHSATHS W  S3BIK  (TEPMUHBL,
CHMBOJIMYECKHE O0O03HAYCHUS), OMPENEATh 3HaueHHEe (YHKIHUM MO 3HAYCHHUIO apryMEHTa,
OTIpeIeNATh CBOIMCTBA (PYHKIMHU 110 €€ TpaduKy.

Ctpouts rpaduku 3J€MEHTapHBIX PYHKIMH BUJA:

y = kIx, y = x2, y = x3y = |X|, y = VX, OnuCBIBaTh CBOMCTBA YHCIOBON (PYHKIUHU 110 €&
rpaduxky.

K xonmy oOyuenus B 9 kiacce oOydaromuiics TMOMYYHUT CIEAYIOUIUE TpEeIMETHBIC
pe3yJIbTaThI:

Yucsa v BbIYUCICHUSA

CpaBHHUBATH W yIOPSAA0YNBATH PAIMOHATBHBIE U UPPAITHIOHATILHBIC YHCIIA.

Brimonusate apudmeTnueckue IEHCTBUS C PAllMOHAIBHBIMU YHCIAMH, COYeTas YCTHBIC U
MMCbMEHHBIC TTPUEMBI, BBITIOTHATH BEIUUCIECHUS C UPPAITHOHAILHBIMU YUCIIAMH.

Haxoauth 3HaueHUs: cTeneHel C LebIMU MOKa3aTeIMU U KOPHEW, BBIYMCIIATh 3HAUCHUS
YHUCJIOBBIX BBIPAKEHUM.

OKpyriaTh ACUCTBUTEIbHBIE YKCIIA, BBINOJHATh MPUKHUIKY pe3yJabTaTa BBIYUCICHHH,
OIICHKY YHUCIIOBBIX BHIPAKCHUH.

YpaBHeHUsS M HEPABEHCTBA



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

Pemate cucteMsl AByX JIMHEHHBIX YpaBHEHUH C JBYMs NEPEMEHHBIMU U CHUCTEMBI JBYX
YpaBHEHHI, B KOTOPBIX OHO YpaBHEHHE HE SIBJISCTCS TUNHEHHBIM.

Pemate TekcToBble 3amauM aureOpandeckMM CHOCOOOM C IIOMOIIBIO COCTaBJICHUS
YPaBHEHHSI WM CUCTEMBI JIBYX YPaBHEHHH € ABYMS IIEPEMEHHBIMHU.

[TpoBoauTH IpoOCTENIINE HCCIEIOBAHNS YPABHEHUH U CUCTEM YpaBHEHMH, B TOM UYHUCIIE C
OpUMEHEHHEM TIpaUUecKuX TpeACTaBIeHUil (ycTaHABIMBATh, MMEET JIM YpPAaBHEHUE WIIH
cucTeMa YpaBHEHUI peleHus, eClii UMEET, TO CKOJIbKO, U IIpoYee).

Pemate nuHeiiHBbIE HEpaBEHCTBa, KBaJIpaTHbIE HEPABEHCTBA, HM300pa)kaTb pELICHHE
HEPaBEHCTB Ha YMCJIOBOU IPSAMOM, 3aIIUCBIBATh PEILIEHHE C TIOMOIIbIO CUMBOJIOB.

Pemate cuctempl JMHEWHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJpaTHOE HEPaBEHCTBO, M300pa)kaTh pEIIEHHE CUCTEMbl HEPAaBEHCTB HA YUCIIOBOW MPAMOH,
3aMMCBIBAThH PEIICHUE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEpaBEeHCTBA NP PEIICHUH Pa3IMYHbIX 33adu.

DOyHKIUUHA

Pacnio3HaBaTh (pyHKIMM H3y4E€HHBIX BUJIOB. [IoKa3bIBaTh cCXeMaTUYECKH PACIIOIOKEHUE Ha
KOOPJIMHATHOM TIoCKOCTH TpadukoB GpyHkimid Buna: y = kX, y = kx + b, y = k/x, y = ax2 + bx +
¢,y =x3,y=1X, y = ||, B 3aBHCHMOCTH OT 3HauYeHHi1 KO>DDUIHEHTOB, ONMUCHIBATH CBOMACTBA
(GyHKIMIA.

Crpouth M M300pakaTh CXEMATUYECKU TpaQUKH KBaJApaTUYHbIX (YHKLUH, ONUCHIBATH
CBOWCTBA KBAIPATUYHBIX (DYHKIMIA MO UX TpaduKaMm.

Pacno3HaBath  KkBajgpatuuHyro ¢QyHKIuo 1o  ¢opmysie, NPUBOAUTH  IMPUMEPHI
KBaJPAaTHYHBIX QYHKIUH U3 peabHON KU3HU, (PU3UKH, TEOMETPHH.

YucJi0BbIe MOCJIe10BATEIbHOCTH H POIPeCCUH

Pacno3naBate apuMeTHUECKYI0O M T€OMETPUYECKYIO MPOrPECCHU MPH Pa3HBIX CIOCo0ax
3aJlaHuUs.

BEBIMONHATE BBIYUCICHHUS C HCIOIB30BaHHEM (OpPMYNIT N-TO WieHa apu(PMETHYeCKOH u
reoMeTPUUECKOM Mporpeccuii, CyMMbI EPBBIX N YJIEHOB.

N300pakaTh WIEHBI OCIEIOBATEIBHOCTA TOYKAMH HA KOOPIMHATHOW TIIOCKOCTH.

Pemate 3a7aum, CBsI3aHHBIE C YMCJIOBBIMHU MOCJEI0OBATEIBHOCTAMHU, B TOM YHUCIIE 3aJjaud
13 peajbHOM KU3HU (C UCTIOIB30BAHUEM KAJIBKYISATOPA, ITU(POBBIX TEXHOJIOTHM).



TEMATHYECKOE INTAHUPOBAHHME
7 KJIACC

KoanyecTBO 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATEIBLHBIE
padoTbI padoThbI pecypeb
1 Uucna W BEIYUCICHUA. PamuoHanbHEIC o5 1 bubnuorexa LHOK
qrcia https://m.edsoo.ru/7f415b90
bubnuoreka HOK
2 AnreOpanyecKue BhIPAKCHHS 27 1 hitps://m.eds00.ru/7f415b90
bubnnoreka LHOK
3 Y PABHCHHS! H HEPaBCHCTBA 20 1 https://m.edsoo.ru/7f415b90
bubnuoreka HOK
4 Koopunaret u rpaduicu. Gymiciun 24 . https://m.edsoo.ru/7f415b90
bubnuoreka HOK
S [osropenme i 0bodmennue 6 1 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB 110 102 5 0
I[TPOTPAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
. HaumeHnoBaHue pa3geioB H  TeM (uudposBbie)
Ne i/ OpOrpaMMbE Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 0BpA30OBATEIBHBIE
padoThI padoThI pecypesi

bubnuoreka LHOK

1 Uwucna u Beruucinenus. KBagpaTHeie KOpHU 15 https://m.edsoo.ru/7f417af8
2 Uucna u BeamciacHusd. CTENeHb C IIEIBIM 7 Bbubnuorexa LHOK
HoKa3areyieM https://m.edsoo.ru/7f417af8

3 AnreOpandeckue BBIPAXKEHUS. 5 1 bubnuoreka HOK
KBaaparHbiii TpéxwieH https://m.edso0.ru/7f417af8

4 AnreOpaundeckue BBIPAXKEHUS. 15 1 bubnuoteka HOK
Anrebpanueckast Jpoob https://m.edsoo.ru/7f417af8

5 VpaBHenuss u HepaBeHcTBa. KBanpaTHble 15 1 bubnuoteka HOK
ypaBHCHHSI https://m.edsoo.ru/7f417af8

6 VpaBHeHuss u HepaBeHCTBA. (CuHCTEMBbI 13 bubnnoreka HOK
ypaBHEHUI https://m.edso0.ru/7f417af8

bubnmmoreka HOK

7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bubnuoreka LHOK

8 DyHKUHH. OCHOBHEIC NOHATHS > https://m.edsoo.ru/7f417af8
bubnmmoreka HOK

o R 9 https://m.edsoo.ru/7f417af8
bubnmmoreka HOK

10 Tosroperue u 0bobmenne 6 2 https://m.edsoo0.ru/7f417af8

OBILEE KOJIMYECTBO YACOB 1o 102 6 0

[TPOPAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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https://m.edsoo.ru/7f417af8

9 KVIACC

KoJsinuecTBO 4acoB DJIeKTPOHHbIE
o HaumenoBanue pa3aenos U TeM (uudgposbie)
Ne i/ Y —— Beero KOﬁHTpOJ‘IbHLIe Hpgucnmecxne 06pa30BATETBHBIE
padoThbI padoThI pecypesi
1 Uucnma wu  BeuMciacHHS. JlelCTBUTEIbHBIC 9 bubnuoreka HOK
qucia https://m.edsoo.ru/7f419d08
2 YpaBHEHHUS] U HEPABEHCTBA. YPABHEHHS C 14 1 bubnmoreka HOK
OJIHOM TIEPEMEHHOM https://m.edso0.ru/7f419d08
3 VpaBHeHuss u  HepaBeHCTBa. CHUCTEMBI 14 1 bubnmnoreka LHOK
ypaBHCHHA https://m.edsoo0.ru/7f419d08
bubnuoreka HOK
4 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 16 1 hitps://m.eds0o.ru/7£419d08
bubnuoreka HOK
° PyHKLHH 16 . https://m.edsoo.ru/7f419d08
bubnuoreka [HOK
6 YucioBbIe MOCIEN0BATEIBHOCTH 15 1 hitps://m.eds00.ru/7f419d08
7 [ToBTOpenue, 060O0IIEHUE, CUCTEMATH3ALIUS 18 1 bubmnoreka [HOK
3HaHHUH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME = 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

ITOYPOYHOE IIVTIAHUPOBAHUE

7 KJIIACC
Ne KoJsnyecTBo 4yacoB Jara JJeKTpOHHBbIe HHM(pPOBbLIE
wn Tema ypoka Beero Kontposbubie IIpakTnueckue wysenus o0pasoBaTejbHbIe
padoThI padoThI pecypcbl
1 [ToHsiTHE palMOHANBHOIO YKCIIA 1
5 Apudmernyeckue  JCUCTBUS ¢ 1
palMOHAIbHBIMH YHCIAMU
3 Apudmernueckue — JIEHCTBUS  C 1
palMoOHAIBHBIMH YHCIAMU
4 Apudmernueckue — JIEHCTBUS  C 1
palMoOHAIBHBIMH YHCIAMU
5 Apudmernueckne  nedcTBHS € 1
palMOHAIBHBIMU YKCIAMU
6 Apudmernueckue — IEHCTBUS  C 1
palMOHAIBHBIMH YHCIAMU
7 CpaBHeHue, ymopsjiounBanne 4
palMOHAIBHBIX YHCEI
8 CpaBHeHue, ymopsiiouMBafue 4
paIlMOHATBHBIX YHCEIT
9 CpaBHeHue, ynopsjounsanne 4
paIlMOHATBHBIX YHCEIT
10 Crenenn c HATypaJbHbIM 1 bubnuoteka HOK
HOKa3aTeseM https://m.edsoo.ru/7f4211de
11 Crenenn c HaTypaJbHbIM 1 bubnmoreka HOK
HOKa3areyeM https://m.edsoo.ru/7f421382
12 Crenenpb c HATypAIbHBIM 1 bubnuoteka HOK
HoKa3areneM https://m.edsoo.ru/7f42154e
13 Crenenn c HATypaJbHbIM 1 bubnnoreka HOK
HOKa3areseM https://m.edsoo.ru/7f4218be
14 Crenenb c HaTypaibHbiM 1



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

IIOKa3aTcCjICM

Pemenue OCHOBHBIX 3amady Ha

15 IpoOu, TpOIEHTHl u3 peanbHOM 1
MIPAKTUKU
Pemenne OCHOBHBIX 3ajad  Ha

16 IpoOHu, TpOIEHTHl u3 peanbHON 1
MIPAKTUKU
Pemenne OCHOBHBIX 3aJad Ha

17 IpoOH, TPOIEHTHl u3 peanpbHON 1
MIPAKTUKU
Pemenne OCHOBHBIX 3a7ad Ha

18 IpoOH, TPOIEHTHl u3 peanbHON 1
MIPAKTUKU

19 [Ipu3HaKu OEeTMMOCTH, Pa3JIOKEHUS 1
Ha MHOKHUTEJIM HATYPAJIbHBIX YHCEI

20 [IpusHaku neIMMOCTH, pa3yIoKEHUS 1
Ha MHOXXUTEJIM HaTYPAJIbHBIX YHCEIT

21 Peanbubie 3aBucumoctu. Ilpsamas u 1
oOpaTHasi TPOMOPIIMOHAIIBHOCTH

29 Peanbubie 3aBucumoctu. Ilpsimas u 1
oOpaTHas MPOMOPIHUOHATEHOCTH

23 Peanbubie 3aBucumoctu. Ilpsamas u 1
oOpaTHasi TPOMOPIIMOHAIIBHOCTH

24 Peanbubie 3aBucumoctu. Ilpsamas u 1
oOpaTHasi TPOMOPIIMOHAIIBHOCTH

o5 ‘I'<0HTpOJ'II)Ha$I pabota 1o Teme 1
Pammonansable yncia"

26 bykBeHHBIE BBIpa)KEHUS 1 bubmmorexa LOK

https://m.edsoo.ru/7f41feec

27 DopmyIibl 1

28 DopmyIibl 1

29 [TepemeHHEIE. Jomyctumere . 1



https://m.edsoo.ru/7f41feec

SHAYCHUA NICPEMCHHBIX

IT BaHU BEHHBIX
30 Bbrl)ggiiflfﬁapa?:KpLITI/Ie(S}:I((oe(%OK u bubmotexa HOK
’ https://m.edsoo.ru/7f41fafa
MIPUBEICHUE TTOIOOHBIX CIaraeMbIX
31 Bnbﬁ);g}?(gflf; aI;P;EKpHTHe(S}::;%Ig;H; bubmotexa HOK
’ https://m.edsoo.ru/7f41fd70
MIPUBEICHUE TTOIOOHBIX CIIaraeMbIX
[IpeoOpaszoBanue OYKBEHHBIX
32 BBIPOKCHHH, PACKPBITHE CKOOOK M
MIPUBEICHUE TTOIOOHBIX CIIAraeMbIX
[IpeoOpaszoBanue OYKBEHHBIX
33 BBIPOKECHHH, PACKPBITHE CKOOOK M
MIPUBEICHUE TTOIOOHBIX CIIAraeMBbIX
34 CBolicTBa CTENEHU C HATYPAIBHBIM bubnuoreka HOK
HOKa3aTeseM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHH C HATypajlbHBIM bubnuoteka HOK
HOKa3aTeyeM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENEHH C HATypalbHbIM bubnnoreka HOK
HOKa3aTeseM https://m.edsoo.ru/7f4218be
bubnmmoreka HOK
37 Mrorouett https://m.edsoo.ru/7f42276e
bubnuorexa LHOK
38 MuoroseHt https://m.edsoo.ru/7f422930
39 Crnoxenue, BEIYUTAHUE, bubanoreka LHOK
YMHO)KEHUE MHOTOWICHOB https://m.edsoo.ru/7f422af2
40 CnoxeHnue, BBIUMTAHUE, bubnuoteka HOK
YMHOXXEHHE MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
a1 Crnoxenue, BBIUYMTAHUE, Bbubanoreka LHOK
YMHO)KCHHUE MHOTOUJICHOB https://m.edsoo.ru/7f422fca
42 Crnoxenue, BBIYMTAHMUE, bubnuoteka HOK
YMHOKE€HHE MHOTOUWIEHOB https://m.edso0.ru/7f423182
43 dopMybl COKpaIIEHHOTO bubnnoreka HOK



https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182

YMHOXKEHUS https://m.edsoo.ru/7f42432a
44 DopmyJibl COKpAILEHHOTO bubnmnoreka HOK
YMHOKEHUS https://m.edsoo.ru/7f42464a
45 DopmyJibl COKpAILEHHOTO bubnuoTeka HOK
YMHOXKEHUS https://m.edsoo0.ru/7f424c12
16 DopmyJibl COKpAILEHHOTO bubnmnoreka HOK
YMHOKEHUS https://m.edsoo.ru/7f424fd2
47 DopmyIibl COKpAILEHHOTO bubnuoTeka HOK
YMHOKCHUS https://m.edsoo.ru/7f4251d0
48 PazgoxeHne  MHOrO4jJeHOB  Ha bubnuoreka HOK
MHOKHUTEIN https://m.edsoo.ru/7f423312
49 Paznoxxenne  MHOrO4YJI€HOB  Ha bubnnoreka LHOK
MHOXKHUTEIN https://m.edsoo.ru/7f4237fe
50 PazigoxeHne  MHOrO4jJeHOB  Ha bubnuoreka HOK
MHOKHUTEIN https://m.edsoo.ru/7f4239de
51 Paznoxkenne  MHOrOWwieHOB  Ha
MHOXUTEIN
50 KoutponbpHast pabGota mo Teme
"Anrebpanyeckue BeIpaxeHus"
VYpaBHeHue, npaBuia
53 peoOpa3oBaHUs YpaBHCHUS,
PAaBHOCUJIBHOCTh YPaBHEHU
JIuneliHOEe ypaBHEHHE C OJHOU
54 MIEPEMEHHOM, pelIeHNnEe JIMHEHHBIX
ypaBHEHUH
o | Mamatece ypmseme o omod Bmoress L0
o https://m.edsoo.ru/7f420482
ypaBHEHUH
JIuHeliHOE ypaBHEHHE C OJHOU
56 MEPEMEHHOHN, pEelIeHHe JIMHEHHBIX
ypaBHEHUH
57 Pemenne 3agay ¢ IOMOIIBIO bubnuorexa 1HOK



https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482

ypaBHEHUIA https://m.edsoo.ru/7f42064e
58 Pemenne 3amad ¢ IOMOIIBIO 1 Bbubnuorexa LHOK
ypaBHEHHIA https://m.edsoo.ru/7f420806
59 Pemenne 3amau ¢ IIOMOILBIO 1 bubanoreka HOK
ypaBHEHUI https://m.edsoo0.ru/7f4209a0
Pemenne 3agady  Cc  IOMOIIBIO bubnuoreka HOK
60 ypaBHEHHIA 1 https://m.edsoo.ru/7f420e6e
61 JluneitHoe ypaBHEHUE C JIByMS 1 bubnuoTeka HOK
MIEPEMEHHBIMH U €r0 rpaduk https://m.edsoo.ru/7f427c32
62 JluneliHoe ypaBHEHUE C JByMs 1 bubnuoreka HOK
MEPEMEHHBIMH U €ro rpaduk https://m.edsoo0.ru/7f427e8a
63 Cucrema JBYX JIMHEMHBIX 1 bubnuoteka HOK
YpaBHEHHI C IBYMs IIEPEMEHHBIMH https://m.edsoo.ru/7f42836¢
64 Cucrema § JBYX JIMHEHHBIX 1
YpaBHEHHH C ABYMs NTEPEMCHHBIMU
65 Cucrema _mByx JIMHEHHBIX 1
ypaBHEHUH C IByMS IEpeMEHHBIMH
66 Cucrema _ AByx JTUHEHHBIX 1
YPaBHEHHH C ABYMS TIEPEMCHHBIMU
67 Pemenue cucrem ypaBHEHUN 1 bubmmorexa LOK
https://m.edsoo.ru/7f4284de
68 Pemenwue cucrem ypaBHEeHUH 1 bubmmorexa OK
https://m.edsoo.ru/7f42865a
69 Pemrenue cucreM ypaBHeHU 1 bubmotexa HOK
https://m.edsoo.ru/7f4287d6
70 Pemenune cucrem ypaBHEHHIA 1
71 Pemrenne cucreM ypaBHeHUN 1
72 KoutponbHast pabGora mo Teme 1 bubnnoreka HOK
"JIuHeitHbIe ypaBHEHUS" https://m.edsoo.ru/7f421044
73 KoopauHaTa To4kH Ha IPSIMOU 1 bubmmorexa HOK

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



https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76

Bbubnuorexa LHOK

[ HHCI10BbIE MpOMEAKY TKH https://m.edsoo.ru/7f41dff2
75 UucioBble TPOMEKYTKH
76 Paccrosinue MEXIy ABYMs TOUKaMH
KOOPJAMHATHOU MPSIMOM
77 Paccrosinue MEKILy JBYMS TOYKAMHU
KOOPJAMHATHOU MPSIMOI
78 [IpsmoyronbHas cucrema bubnuoTeka HOK
KOOPJMHAT Ha IJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsamoyronbHas cucreMma bubnuoreka HOK
KOOPJMHAT Ha IJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumepsl  TpaduKOB, 3aTaHHBIX bubnuoreka HOK
bopmynamu https://m.edsoo.ru/7f41e8a8
81 [Ipumepsr  TpadukoB, 3agaHHBIX bubnnoreka HOK
bopmynamu https://m.edsoo.ru/7f41ed80
82 [Mpumepsl  TpaduKOB, 3aJaHHBIX
dbopmynamu
83 Urenue rpaduKoB peanbHBIX bubnuoreka HOK
3aBHCHMOCTEH https://m.edsoo.ru/7f41ea24
84 Urenue rlga(bHKOB peanbHBIX
3aBUCHUMOCTEM
bubnuoteka OK
85 Torsne QyrKumH https://m.edsoo.ru/7f41]élf06
86 I'paduk ynkumm
N . bubnnoreka OK
87 Cofictsa dyniuni https://m.edsoo.ru/7f41%)78
. . bubnuoteka OK
88 CroiicTsa dynicumii https://m.edsoo.ru/7f41%fe
. bubnnoreka OK
89 Juneiinas pywkumna https://m.edsoo.ru/?f42§282
90 Jluneitnas pyHkuus bubnunoreka HOK



https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282

https://m.edsoo.ru/7f427412

[Tocrpoenne rpaduka JTUHEHHON

Bbubnuorexa LHOK

ol byHKIHN https://m.edsoo.ru/7f426d1e
92 ITocTtpoenne Trpaduka JTUHEHHON
byHKIIUHU
93 I'padux pynkuum y =[x|
94 I'padux pynkuum y =[x|
KonTtposnbHass pabora 1o Teme
95 "Koopaunats! U rpaguKy. bubnuoreka HOK
Oyuaknun" / Bcepoccuiickas https://m.edsoo.ru/7f41f50a
poBepoyHas paboTa
HUrtoroBas KoOHTpOIBHAS T
96 Bcgpgcgnﬁc;aﬂ o ?{pogzggqiaé bubmmorexa HOK
https://m.edso00.ru/7f429c6c¢
pabora
[ToBTOpEHNE OCHOBHBIX TOHATUU U
97 METOIOB Kypca 7 Kjacca,
0000111eHNE 3HAHUI
| ompeme sotomms o x Biomorss o
. ’ https://m.edso00.ru/7f429f32
000011IcHIE 3HAHNI
o | ompeme sotoums o Biomorss o
. ’ https://m.edso00.ru/7f42a0e0
000011IcHIE 3HAHNI
[ToBTOpEHNE OCHOBHBIX MOHATUU U
100 METOJIOB Kypca 7 KJjacca,
000011IeHHE 3HAHUT
o | Lomopeme s o e
. ’ https://m.edsoo.ru/7f42a27a
000011IeHHE 3HAHUT
[ToBTOpEHNE OCHOBHBIX MOHATUU U Eubmorexa [TOK
102 METOIOB Kypca 7 KJjacca,

000011eHE 3HAHUN

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



https://m.edsoo.ru/7f427412
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https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

OBIIEE KOJIMYECTBO YACOB 11O
I[TPOTPAMME
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8 KVIACC

KoaunuecTBO 4acoB

DJIeKTpPOHHbIe NHM(pPOBbIE

Ne Tema ypoka KoHT I Jata 00
/o Beero POJIbHbIE PaKTHYECKHe H3ydenus Pa30BaTEJIbHbIC
padoTbI padoThbI pecypcbl
1 KBanpaTHblii KOpeHb U3 yHCIia 1 bubmorexa HOK
https://m.edsoo.ru/7f42d452
2 [lonatne 00 WPpaMOHAIBHOM 1 bubnmoreka HOK
qucie https://m.edsoo.ru/7f42eaaa
3 HecsTuuHbie npUOTHKEHUS 1
HPPALIMOHATIBHBIX YHCET
4 HecsTuuHbie npUOTHKEHUS 1
HPPALIMOHATIBHBIX YHCET
5 JleficTBUTENBHBIEC YKCTIa 1
6 CpaBHenue JIEACTBUTEIIbHBIX 1
qucen
v CpaBHeHnue JIECTBUTEIIbHBIX 1
qucen
8 Apudpmernueckuii KBaJpATHBIN 1
KOPEHb
9 YpaBHeHHE BHJIA X = a 1
10 CgoiicTBa apuhMeTUIECKUX 1 bubnuoteka HOK
KBaJ[paTHBIX KOpHEH https://m.edsoo.ru/7f42d862
11 CaoiicTBa apugMeTuIecKux 1 bubnuoreka HOK
KBaJ[PaTHBIX KOPHEH https://m.edso0.ru/7f42d862
o | reme  meewn| e
’ https://m.edsoo.ru/7f42dd26
KBaJpaTHBIC KOPHU
B et coprom 1 bubmiorex LOK
’ https://m.edsoo.ru/7f42ded4
KBaJpaTHBIC KOPHU
14 [IpeoOpa3zoBanue gucioBeix 1 bubnuoreka HOK



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4

BBIPAKCHUH, COZIepIKAIIIX https://m.edsoo.ru/7f42e0be
KBaJIpaTHbIE KOPHU
| e | oo 10K
’ https://m.edsoo.ru/7f42e262
KBaJIpaTHbIE KOPHU
16 CreneHs C 1IeJIbIM TTOKa3aTeNeM 1 bubmorexa HOK
https://m.edsoo.ru/7f4354a4
CrangaptHass ~ 3amuch  4HcCIa.
Pa3mepbl 00BEKTOB OKPY>KaIOIIETO
17 Mupa (OT 3JEMEHTapHbIX YaCTHUIL 1 bubnuoreka HOK
1o KOCMHYECKHX  OOBEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIIBHOCTh MIPOLIECCOB B
OKpY>KaoIlleM MUpe
18 CBOHCTBA CTEINEHH C  ILEIBIM 1 bubnuoreka LHOK
HOKa3aTeseM https://m.edsoo.ru/7f435648
19 CBOHCTBA CTEINEHH C  ILEIBIM 1 bubnuoreka LHOK
HOKa3aTeseM https://m.edsoo.ru/7f435648
20 CBoiicTBa CTENmEHU C  IEIBIM 1 bubnuoteka HOK
rokaszaresieM https://m.edsoo.ru/7f435648
21 CgoiicTBa CTENEHU C  IEIBIM 1 bubnuoTeka HOK
HOKa3aTeseM https://m.edsoo.ru/7f43599a
29 CBoiicTBa CTENmEHU C  IEIBIM 1 bubnuoteka HOK
HOKa3aTeseM https://m.edsoo.ru/7f435ed6
23 KBanpaTHblii TpEXuiieH 1
24 KBanpatublii TpéxuneH 1
o5 Pasznoxenne KBAJIpaTHOTO | 4 bubnuoreka HOK
TpEXUJICHa HA MHOXKUTEIIN https://m.edsoo.ru/7f42fd38
26 Pasnoxenue KBaJ[paTHOI'O 1 bubnuoreka HOK
TpéXuieHa Ha MHOXHTEITN https://m.edso0.ru/7f42fd38
Kontponpaas pabGora mo Temam
27 "KBagpatusle kopHu. Cremenu. 1 bubmmorexa LOK

KBanpatuslit Tpexusnen"

https://m.edsoo.ru/7f42ec80



https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80

Bbubnuorexa LHOK

28 Aurebpanticckas podh https://m.edso0.ru/7f430382
JlormycTuMble 3HAYCHUS
29 MIEPEMEHHBIX, BXOISIIX B
areOpanvecKre BeIPaKECHUS
JlormycTuMbIe 3HAYCHUS
30 MIEPEMEHHBIX, BXO/ISTIIAX B
areOpanvecKre BeIPaKECHUS
31 OcHoBHOE CBOMCTBO bubnuoreka HOK
anredpanyeckoit 1poou https://m.edso0.ru/7f4308e6
. bubnmmoreka LHOK
32 Coxpamenne apodeii https://m.edsoo.ru/7f430a8a
. bubnmmoreka LHOK
33 Coxpamere npodeit https://m.edsoo.ru/7f430f44
. bubnuoreka LHOK
34 Coxpamenne apodeii https://m.edsoo.ru/7f430f44
M . https://m.edsoo.ru/7f43128c
anredpandeckux apooei
M LA https://m.edso0.ru/7f4315c0
anredpandeckux apooeit
M LA https://m.edso0.ru/7f4318c2
anredpandeckux apooei
™ e https://m.edsoo0.ru/7f431a20
anreOpandeckux Apooeit
B compmam amebpamaconne BuGmiotera LIOK
Aeprarit P https://m.edso0.ru/7f43259c
npobu
40 [IpeoOpa3zoBanue BBIPAKEHH, bubnnoreka HOK



https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c

COoZIepIKALIIX anreOpanvyeckue
apodu

https://m.edsoo.ru/7f432736

0 compramn ameopmacee e LOK
pobu https://m.edsoo.ru/7f432736

42 KontponpHas pabora 1o Teme bubnuoTeka HOK
"AnreOpanueckast 1poop” https://m.edsoo.ru/7f431d36

43 KBagparnoe ypaBHeHHE BH6H_HOTeKa HOK
https://m.edsoo.ru/7f42eela

44 HenosiHoe kBasipaTHOE ypaBHEHUE BH6JI_HOTeKa HOK
https://m.edsoo.ru/7f42eela

45 Henonnoe kBagpaTHOE ypaBHEHUE EH6JI_HOTeKa LOK
https://m.edsoo.ru/7f42eela

16 @opMysna KOpHEH KBaJIpaTHOTO bubnuoreka HOK
ypaBHCHHSI https://m.edsoo.ru/7f42f158

47 dopMyna KOpHEH KBaJIpaTHOTO bubnnoreka HOK
ypaBHEHUS https://m.edso0.ru/7f42f3f6

48 @opMyna KOpHEH KBaJIpaTHOTO bubnnoreka HOK
ypaBHEHHUSI https://m.edsoo.ru/7f42f5a4
bubnnoreka OK

49 Teopema Buera https://m.edsoo.ru/7f42%af0
bubnnoreka OK

>0 Teopema Briera https://m.edsoo.ru/7f43%)1076
51 Pemenne ypaBHEHHI, CBOAAIINXCS bubnnoreka HOK
K KBaJpaTHbIM https://m.edso0.ru/7f43c542

52 Pemienue ypaBHeHUl, CBOASIIUXCS bubnuorexa LHOK
K KBaJIpaTHbIM https://m.edso0.ru/7f43c3d0

53 [Ipocreitmme JpOOHO- bubnuoteka HOK
panroHaIbHbIE YpaBHEHUS https://m.edso0.ru/7f4328c6

54 IIpocreimne poOHo- bubnuoreka HOK
panroHaIbHbIC YPaBHEHUS https://m.edsoo.ru/7f432b6e

55 Pemenne TEKCTOBBIX 3amady ¢ bubanoreka LHOK



https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e

IIOMOILBIO KBaIPATHBIX YPABHEHUM

https://m.edsoo.ru/7f42f75¢c

56

S7

Pemenue TexkCTOBBIX 3ajlauy C
MOMOIIBIO KBAJPaTHBIX YPAaBHEHUI

KonrponsHast pabGora mno Teme
"KBanpaTHble ypaBHeHuUs"

Bbubnuorexa LHOK
https://m.edsoo.ru/7f42f8f6
bubnuoreka LHOK

https://m.edsoo.ru/7f4301f2

58

59

JIuHeliHOE ypaBHEHHE C AByMS
IEpEMEHHbIMH,  €ro  rpadux,
IIPUMEPBl PEIICHUS YpPaBHEHUU B
LEJIBIX YHCIIaX

JluneitHOe ypaBHEHHE C JBYMS
[IEpEMEHHBIMH, ero  rpadux,
OpUMeEpBl pEIICHUs YpaBHEHHU B
EJIBIX YHCITAX

60

JluneitHOe ypaBHEHHE C JBYMS
[IEpEMEHHBIMH, ero  rpadux,
OpUMeEpBl pEIICHUs YpaBHEHHU B
EJIBIX YHCITAX

61

62

Pemenue cucreM JBYX JHMHEHHBIX
YPaBHEHUI C IByMS IEPEMEHHBIMU

Pemenne cucrem AByX JIMHEMHBIX
YPaBHEHUH C JBYMS IEPEMEHHBIMHU

63

64

65

Pemenue cucreM JBYX JIMHEHHBIX
YPaBHEHUI C IByMs IEPEMEHHBIMU

ITpumepsl peuieHus CcUCTEM
HEJIMHEHHBIX YPABHEHUN C JBYMS
[IEpEMEHHBIMU
[Ipumepsr pelIeHus CHUCTEM
HEJIMHEUHBIX YPABHEHUU C AByMs
IIEpEMEHHBIMHU

66

I'paduueckas HWHTEpIpeTanus
YPaBHEHUS C JBYMs IIEPEMEHHBIMU
U CUCTEM JIMHEWHBIX YPaBHEHHU C

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



https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2
https://m.edsoo.ru/7f43d6d6

ABYMA ICPEMCHHBIMHA

I'paduueckas MHTEPIIPETALINS
yYpaBHEHUS C JBYMS NIEPEMEHHBIMU

bubnuoreka LHOK

67 U CUCTEM JIMHEHHBIX YpaBHEHHH C https://m.edso0.ru/7f43d6d6
JBYMs IEpEMEHHBIMU
68 Pemenne  TekcTOBBIX safat ¢
MIOMOIIIBIO CUCTEM YPaBHEHU I
69 Pemenne  TeKCTOBBIX sajad ¢
IIOMOILBIO CUCTEM YPABHEHUI
70 Pemienue  TekcTOBBIX safat ¢
MIOMOIIIBIO CUCTEM YPaBHEHUH
71 qI/ICj‘IOBLIe HEpaBEHCTBA M HX
CBOHCTBa
79 qI/ICjIOBI)Ie HEpaBEHCTBA M WX
CBOHCTBa
73 HepaBeHCTBO ¢ 0/IHOM TTepeMEHHOM
JluHeliHble HepaBEeHCTBA C OJIHOU bubnuoreka LHOK
74 . .
MEPEMEHHOMN M UX pellIcHHe https://m.edso0.ru/7f42c692
JluneiiHble HepaBeHCTBa € OIHOMU bubnnoreka HOK
75 . )
NepEMEHHOH M UX pelleHHe https://m.edsoo.ru/7f42c840
76 JInnelinble _HEpaBeHCTBa © OJTHOM
NEPEMEHHON U UX pelleHne
CucreMpl TUHENHBIX HEPABEHCTB C bubnuoreka HOK
77 . . )
OJTHO# MEPEMEHHOMN M UX PEIICHHE https://m.edsoo.ru/7f42ch88
78 Cucrembl TUHEHHBIX HEPABEHCTB C bubnuoteka HOK
OJTHOM TIEPEMEHHOM U UX pelIeHne https://m.edsoo.ru/7f42cd2c
79 CHCT(EMLI HHHeﬁHIiIX HEpPaBEHCTB C
OJTHOW TIEPEMEHHOM 1 MX peIIeHNe
N3o06paxenue eIIeHUS
80 HHHC§HOFO HepaBeHCTBap U HX bubmmorexa HOK
N . https://m.edsoo.ru/7f42c9e4
CHCTEM Ha YHCIIOBOH MPSIMOI
81 N3o00pakenune pelIeHUs bubnmoreka [HOK



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4

JIMHEWHOIO HEPaBEHCTBA U MX
CHUCTEM Ha YMCJIOBOM MPsIMOM

KouTtponbnas pabota mo Ttemam

https://m.edsoo.ru/7f42c9e4

82 "HepaBeHcTBa. Cucremsr 1
ypaBHEeHU"
bubnuoreka LHOK
83 Homstue pymem . https://m.edsoo.ru/7f433c12
84 ObnacThb onpeeneHus oy bubnmnoreka HOK
MHOYKECTBO 3HAUCHHUH ()YHKIHH https://m.edsoo.ru/7f433d84
85 CriocoObl 3a1anus GyHKITUH 1
86 I'paduk yakmm 1
CaoiicTBa ¢GyHKIMY, 170
87 1
0TOOpaXeHHE Ha rpaduke
UreHnue u mocTpoeHue TpadukoB
88 . 1
byHKIUH
89 [Tpumepsr  rpadukoB  QyHKIHIH, 1
OTPaXKAIOIIUX peaTbHbIE MPOIECChHI
OYHKIMH, OMHCHIBAIOIINE MPSIMYIO EnbmoTeka [TOK
0 M 00paTHyIo MpONOPHHMOHATLHAIC | 1 https://m.edsoo.ru/7f434bbc
3aBHCUMOCTH, UX I'pauKu — )
91 I'umepOona 1
bubnmmoreka HOK
92 Tunepoona . https://m.edsoo.ru/7f4343e2
bubnuorexa LHOK
— v2
93 Ipagu pymxiun y = x . https://m.edso0.ru/7f434572
=x2 =x3 =V =
(D}_’HKHHH =Xy =X,y =%y bubnuoreka HOK
4 Xl rpagueckoe pemerne 1 https://m.edsoo.ru/7f434d38
YPaBHEHUH U CUCTEM YPABHEHHI — )
[ToBTOpEHNE OCHOBHBIX TOHITHHA W
95 METOJOB KYpCOB 7 M 8 KIIacCoOB, 1 bubnuorexa LHOK

00001IeHNe 3HAHUI /
Bcepocculickas MpOBEpPOYHAs

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



https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa

pabora

HtoroBass koHTponpHast pabota /

96 Bcepoccuiickas nmpoBepoyHass 1 bubsmoreka HOK
https://m.edsoo.ru/7f434eb4
pabora
[ToBTOpEHNE OCHOBHBIX MOHATUN U
97 METOZOB KYpPCOB 7 M 8 KIIacCOB, 1
000011IeHE 3HAHUI
| pomopeme o oot e
8 yP . ’ https://m.edso0.ru/7f43736¢
000011IeHNEe 3HAHUI
o | momopeme o o | e—
A yP . ’ https://m.edso0.ru/7f437510
000011IeHNEe 3HAHUI
o | Lo s o | —
A yP . ’ https://m.edso0.ru/7f4376b4
000011eHE 3HAHUNA
o | e s o | T
a yP . ’ https://m.edso0.ru/7f436b88
000011IeHNE 3HAHUI
| Do e pommi x| T
a yP N ’ https://m.edso0.ru/7f437858
000011IeHNE 3HAHUI
OBIIEE KOJIMYECTBO YACOB IIO 102

[NPOTPAMME



https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

Ne
n/n

Tema ypoka

ParmonansHbIe yucia,
UPPAIMOHATILHBIC YHUCIIa, KOHCUHBIC
1 OCCKOHEYHBIC JECATUUHBIC TPOOH

MHoxecTBO ,HCIZCTBHTCHBHBIX
YHUCCII, Hef/'ICTBI/ITCJH)HI)Ie qyHucCjia KakK
OECKOHEYHBIE JCCATUYHBIC I[pO6I/I

Bzaumno OJHO3HAYHOE
COOTBETCTBUE MEXJY MHOXKECTBOM
JIENCTBUTEIBbHBIX YHCcel u
MHOKECTBOM TOYEK KOOPAMHATHOU
PAMOM

CpaBHeHHE JIEHCTBUTEIIBHBIX YUCEN,
apudmeTuyecKue JIercTBUA c
JNEHCTBUTEILHBIMU YMCIIAMU

9 KVIACC

KoanuecTBo 4acoB

Bcero

KoHnTpoJibHbIE
padoThI

IpakTuyeckue
padoThI

Jara
H3yUYeHH s

JJleKTpOHHBbIe HU(POBbIE
o0pa3oBaTe/ibHbIE

pecypchl

co ~N o O

[Ipubnmxénnoe 3Ha4YCHHE
BEJIMYMHBI, TOYHOCTh MPHOIMKEHHS

Oxpyrienue yncen
Oxpyrienue yncen

IIpukuaka W OLEHKAa pPE3YJIbTAaTOB
BBIYUCIIEHUN

N

IIpukuaka W oOLEHKa pe3yJbTaToB
BBIYUCIICHUN

10

JluneliHoe ypaBHeHue. Penienue
YpaBHEHUH, CBOZSAIIUXCS K
JIMHEWUHBIM

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

11

JluneliHoe ypaBHeHue. Pemnienue
YPaBHEHUH, CBOISAIINXCS K



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

JIMHENHBIM

KBagparnoe ypaBHeHue. Pemenue

Bbubnuorexa LHOK

12 YDABHCHHH, CBOMAHREA K https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
s | Koo spemene Bucue oo 10K
’ https://m.edso0.ru/7f43c542
KBaJIpaTHBIM
14 bukBanpaTHbie ypaBHEHUS bubimotexa HOK
https://m.edsoo.ru/7f43c3d0
15 bukBapaTHble ypaBHEHUs bubmorexa HOK
https://m.edso0.ru/7f43c3d0
[Ipumepsl  pemieHHss  ypaBHEHUU
16 TpeTbe U 4YEeTBEPTOM cCTEneHel
pa30KEHHUEM Ha MHOKUTEIIU
[Ipumepsl  pemieHuss  ypaBHEHUM
17 TpETbE U YETBEPTOM CTENEHEHN
pa3oKEeHUEM Ha MHOKUTEIIU
18 Pemenne  1poGHO-panMOHAIBHBIX bubnuoreka HOK
ypaBHCHHH https://m.edsoo.ru/7f43c9b6
19 Pemenne  npoOHO-panoHaIBHBIX bubnnoreka HOK
ypaBHEHUIt https://m.edsoo.ru/7f43c9b6
20 Pemenune TEKCTOBBIX 3a1a4y
anre0OpanvyecKuM METOI0M
21 Pemenune TEKCTOBBIX 3a1a4y
anreOpanvyecKuM METOI0M
29 Pemenue TEKCTOBBIX 3a/1a4
anreOpanyeckuM METOJIOM
23 KontponsHast pabora mo Teme
"YpaBHEHHUsI ¢ OAHON epeMeHHON"
24 VYpaBHeHUE ¢ IBYMSI TIEPEMEHHBIMHU bubnuoteka HOK
U ero rpaguk https://m.edsoo.ru/7f43d0b4
25 YpaBHeHHE ¢ AByMsI IE€PEMEHHBIMHU bubnnoreka HOK



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4

U ero rpaguk

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

26

Cucrema JBYX JUHENHBIX
YPaBHEHUH € ABYMsI NEPEMEHHBIMHU
U €€ penieHue

27

Cucrema JBYX JUHENHBIX
YPaBHEHUH C ABYMsI NEPEMEHHBIMHU
U €€ penieHue

28

Cucrema JBYX JUHENHBIX
YPaBHEHUI ¢ ABYMsI IE€PEMEHHBIMHU
U €€ peleHne

29

Cucrema JBYX JMHENHBIX
YPaBHEHUH C ABYMsI IE€PEMEHHBIMHU
U €€ peleHne

30

31

32

33

34

35

36

Pemienne cuctem OByX ypaBHEHMA,
OAHO U3 KOTOPBIX JIMHEWHOE, a
JIpyroe — BTOPOU CTENEHU

Pemienne cuctem OByX ypaBHEHMA,
OAHO U3 KOTOPBIX JIMHEWHOE, a
JIpPYroe — BTOPOH CTEIEHU

Pemenue cucrem AByX ypaBHEHHH,
OAHO U3 KOTOPBIX JIMHEWHOE, a
JIpyroe — BTOPOU CTENEHU

Pemienne cuctem OByX ypaBHEHM,
OAHO U3 KOTOPBIX JIMHEWHOE, a
JIpPYroe — BTOPOH CTEIEHU
['padmyeckas WHTEpIpETaLns
CHUCTEMBbl ypPaBHEHHH C JIByMSA
NepeMEHHBIMU

Pemenue TEKCTOBBIX 3a/1a4
anreOpanyeckuM crnocobom

Pemenue TEKCTOBBIX 3a/1a4y
anreOpanvdecKuM crocobom

bubnuoreka HOK
https://m.edsoo.ru/7f43d23a

bubnuorexa LHOK
https://m.edsoo.ru/7f43d55a



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

KontponpHast pabora mo Teme

37 " o
CucreMbl ypaBHEHHI
38 LII/ICi'IOBBIe HEpaBeHCTBA U  UX
CBOICTBa
39 UucnoBble  HEPABEHCTBA M HX bubnmoreka HOK
CBOWCTBa https://m.edsoo.ru/7f43ad5a
40 JluHeiiHble HepaBeHCTBAa C OJHOM bubanoreka HOK
HIEPEeMEHHOM U MX pelleHNe https://m.edsoo.ru/7f43af08
41 Jlunelinbie HepaBEHCTBAa C OJHOM bubnuoteka HOK
IICPEMEHHOM M UX PELICHHE https://m.edsoo.ru/7f43af08
42 Jlunelinpble HepaBEeHCTBA C OJHOM bubnuoteka HOK
[ICPEMEHHOM M UX PELICHHE https://m.edsoo.ru/7f43af08
43 CI/ICT?MH JII/IHCP'IHEIX HEPaBEHCTB C
OJIHOH MepeMEHHON U UX PELICHHUE
44 CI/ICTE)MI:I JII/IHCﬁHI:IX HEPaBEHCTB C
OJIHO MepeMEHHON U UX pelIeHUe
45 CucreMbl TUHEHHBIX HEPABEHCTB C
OJHOU MEPEMEHHON U X PELICHUE
16 KBanpatHble HepaBeHCTBA M UX bubnuoteka HOK
pemeHne https://m.edsoo.ru/7f43b098
47 KBagparuele HepaBeHCTBA U HX bubnnoreka HOK
pemeHne https://m.edsoo.ru/7f43b21e
48 KBazpaTHble HEpaBeHCTBA U UX bubnuoreka HOK
perieHue https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HepaBeHCTBA U UX
pelieHne
50 KBampaTHele HepaBeHCTBA U UX
pelieHue
51 gle);g);gll{ecc;;aﬂn CI/ICTe;IHHT:[l:;pe?{TCa;H;CI bubmmorexa 10K
https://m.edso0.ru/7f43b098
JIBYMsI TIEpEMEHHBIMU
52 ['padmyeckas WMHTEpIIpEeTaLHs



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098

HCPAaBCHCTB U CUCTCM HCPABCHCTB C
ABYMS ICPEMCHHBIMU

Koutponbaast pabora mo Teme

53 n "
HepasencrBa
54 KBanparuunas ¢pynkuus, e€ rpaduk bubnmoreka HOK
¥ CBOMCTBa https://m.edsoo.ru/7f4396¢c6
55 KBaaparuunas ¢pynkmnus, e€ rpaduk bubnuoTeka HOK
¥l CBOMCTBA https://m.edsoo.ru/7f439842
56 KBanparuunas ¢ynkuus, e€ rpaduk bubnuoreka HOK
W CBOMCTBa https://m.edsoo.ru/7f4399b4
R BuGmosa 1K
P ’ P https://m.edsoo.ru/7f439eb4
napaboJIbl
o | Lo e T
’ https://m.edsoo.ru/7f43a03a
napaboJIbl
o | antom scgmaan: e Biomosa 10K
’ https://m.edsoo.ru/7f43alac
napaboJIbl
o | Moo sespoma v Biomorss oK
P ’ P https://m.edsoo.ru/7f43a31e
napaboJIbl
o | et sespoma v e
P ’ P https://m.edsoo.ru/7f43a526
napaboJIbl
[Tapabona, KOOpPAWHATHI BEPIIMHBI
62 apaboJIbI, 0Ch CUMMETPHH
napaboJIbl
I'paduku pynkmii: y = KX, y = kX +
63
b, y=k/x, y=x3, y=vX, y=[X|
64 I'paduku pynkumii: y = kx, y = kx +

b, y=k/X, y=X°, y=vX, y=[X|



https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

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

65 b, y=k/x, y=x3, y=vX, y=[X|
I'padpuku dynkmmit: y = kx, y =kx +

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

67
b, y=k/x, y=x3, y=vX, y=[X|
I'padpuku dynkmmit: y = kx, y =kx +

68
b, y=k/x, y=x3, y=vX, y=[X|

69 KontponpHast pabora mo Teme bubnuoreka HOK
"OyuKIUn" https://m.edsoo.ru/7f43ab84

70 Ilonsarue YHCIIOBOH bubnnoreka LHOK
MOCJIEIOBATEIIBHOCTH https://m.edso0.ru/7f43e6c6

| T e _—

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

dbopmyIioit N-ro 4ieHa

79 Apudmernaeckas u bubnnoreka HOK
reOMETPUYECKas IPOrPECCUH https://m.edsoo.ru/7f43ed7e

73 Apudmernueckas u bubnnoreka HOK
TeOMETPHYUECKAs IIPOTPECCHH https://m.edsoo.ru/7f43f3b4
dopmyibl n-ro qyieHa

74 apu@meTnyecKoit u bubnnoreka HOK
TeOMETPHUYUCCKOM MIPOTPECCHUi, https://m.edsoo.ru/7f43f58a
CYMMBI TIEPBBIX N WICHOB
dopmyiibl n-ro qyieHa

75 apudmeTnyecKoit u bubnnoreka HOK
TeOMETPHUUYECKOM MIPOTPECcCui, https://m.edsoo.ru/7f43ef2c
CYMMBI TIEPBBIX N WICHOB
Dopmysl n-ro 4JieHa

76 apudMeTHIecKoi u bubnuoreka HOK
reOMETPUIECKON MPOTPECCHH, https://m.edso0.ru/7f43f0c6
CYMMBI TIEPBBIX N YWICHOB

77 Dopmybl n-ro YJIeHa bubnnoreka HOK



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6

apudmeTnuecKoi " https://m.edsoo.ru/7f43f72e
reOMETPUUYECKOMN MpOrpeccuid,
CYMMBI TIEPBBIX N YJICHOB
Dopmysl n-ro 4jieHa
78 apupMeTUIECKOU u bubnuoTeka HOK
reOMETPUICCKON IPOTPECCHH, https://m.edsoo.ru/7f43f8a0
CYMMBI TIEpBbIX N YICHOB
N3o0pakeHune YJICHOB
apudMeTHIeCcKOM u
79 reOMETPUYECKOU nporpeccuit
TOYKaMH Ha KOOPAMHATHOU
MJIOCKOCTH
N3obpaxenue YJIEHOB
apuMeTHIeCKOM u
80 r€OMETPUYECKOU nporpeccuit
TOYKaMH Ha KOOPAMHATHOU
IJIOCKOCTH
81 JIMHEeWHBII ¥ SKCIOHEHIMAIbHBIN
poct
82 CnoxHbI€ IPOLIEHTHI Eubmorexa oK
https://m.edsoo.ru/7f43fe0e
83 CnoXHbIE TPOLIEHTHI bubmorexa TOK
https://m.edsoo.ru/7f4401a6
84 KonrponsHas pabora 1o Teme bubnuoreka HOK
"UKCII0BBIE MTOCIIEIOBATEILHOCTH" https://m.edso0.ru/7f440418
[ToBTOpeHue, 000011eHNEe u
CUCTeMaTH3alusl 3HAHUW. 3amwuch,
85 CpaBHEHHE, NEHCTBUS c
JEHCTBUTENLHBIMH YHCIIaMH,
YHUCIIOBAs TPsSIMast
[ToBTOpEHHE, 00001enne u
86 cucTeMaTu3alus 3HaHUM.

IIpouieHTHI, OTHOLIEHUS, TPOIIOPIIUU



https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

[ToBTOpeHwme, 00o00meHme u

87 cHUCTEMaTH3aITus 3HaHUM.
Oxkpyrienne, npuOIMKeHNE, OlEHKA
[ToBTOpeHwme, 00o00meHme u

88 cucTeMaTu3auus 3HaHui. Pelienue bubnuoreka HOK
TEKCTOBBIX 3aJ]au apu(METHUYECKUM https://m.edsoo0.ru/7f443b12
Crocooom
[ToBTOpEHME, 000011IEeHNE u

89 cucTeMaTruzauusi 3HaHuil. Perenue bubnuoreka HOK
TEKCTOBBIX 3aJau apu()METHYCCKHM https://m.edsoo.ru/7f443cd4
crocobom
[ToBTOpeHwMeE, 00o00meHme u
cucTeMaTtusanys 3HaHuii. Pemenue bubnuoreka LHOK

90 .
TEKCTOBBIX 33jJa4 apu(pMeTHIeCKUM https://m.edsoo0.ru/7f443fea
crocooom
[ToBTOpEHHE, 000011IeHNEe u

91 CUCTEMAaTH3aLIUS 3HaHUH. bubnmmoreka HOK
[IpeoOpa3oBanue  anreOpanuecKux https://m.edsoo.ru/7f4441ca
BBIPAXEHHH, JOMYCTHUMbIE 3HAUCHUS
[ToBTOpEHwue, 00o0mIeHue u

92 CHUCTeMaTU3alUs 3HAHUM. bubnuoteka HOK
[IpeoOpa3oBanue  anreOpandecKux https://m.edsoo.ru/7f444364
BBIPAXCHHH, TOMMYCTHMbIE 3HAYCHHUS
[ToBTOpeHue, 000011eHNEe u

93 CUCTEMATHU3ALUS 3HaHWM. bubnuoTeka HOK
[IpeoOpazoBanne anreOpamyecKux https://m.edsoo.ru/7f4446f2
BBIPAXEHHH, TOMYCTHUMbIE 3HAYCHHUS
[ToBTOpeHwme, 00o0mIeHue u

94 CHCTEMATHU3AIIHS 3HAHUU. bubnuoteka HOK
[IpeoOpazoBanue anreOpanyecKux https://m.edsoo.ru/7f444a94
BBIPAKCHHH, TOMYCTHMbIC 3HAYCHHUS

95 [ToBTOpEHwue, o0oO0uIeHue u bubnuoreka HOK

CHCTeMaTHU3alus 3HaHUH. (DYHKI_II/II/IZ

https://m.edsoo.ru/7f444c56



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56

IIOCTPOEHUE, CBOMCTBA M3YyYEHHBIX
byHKIMHA
[ToBTOpEHME, 000011eHNE u

96 cucremaTusauus 3Hanuil. OyHkuuu: 1 bubnmnoreka HOK
[IOCTPOCHHE, CBOMCTBA H3YyYCHHBIX https://m.edsoo.ru/7f444f44
byHKIII
[ToBTOpeHwMeE, 00o00mIeHme u

97 cucremaTusanus 3Hanuil. yHkuuu: 1 bubanoreka HOK
MIOCTPOCHHE, CBOWMCTBA HW3YyYEHHBIX https://m.edsoo.ru/7f44516a
GyHKIHHA
[ToBTOpEHHE, 000011IEeHNE u

98 cucremaTusauus 3Hanuil. OyHkuuu: 1 bubnuoteka HOK
MOCTPOCHHE, CBOWMCTBA H3YYCHHBIX https://m.edsoo.ru/7f4452e6
byHKIHI
[ToBTOpeHwME, 00o00meHme u

99 CHCTEMAaTU3aLN 3HAHUH. 1 bubnuoreka LHOK
I'paduyeckoe peuicHue ypaBHEHUMH https://m.edso0.ru/7f445516
U UX CUCTEM
[ToBTOpeHue, 00001IeHNe u
CUCTEeMaTH3aIHs 3HAHUH.

100 . 1
I'paduyeckoe pemieHrne ypaBHEHHI
U UX CUCTEM

101 HToroBast KOHTpOJIbHAs paboTa 1

102 06061£16HI/IG W cHCTeMaTH3aMs 4
3HAHHA

OBIIEE KOJIMYECTBO YACOB TIIO 102

[NPOT'PAMME



https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

MMPOBEPSEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM

OBPA3OBATEJIbHOM ITPOT'PAMMBI

7 KJIACC

Kon .

A —— IIpoBepsiembie NpeIMeTHbIE Pe3Y/ILTATHI 0CBOEHHs OCHOBHOI
0o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111er0 06pa3oBaHusA

pe3yJibTara

1 Uucna 1 BBIYUCIICHUS

11 BoimonusATe, codyeras  yCTHbIE M IHUCBMEHHBIE  MPHUEMBI,
apupMeTHIECKUe EHCTBUS C pallMOHATBHBIMU YUCIIAMH
HaxomuTh ~ 3HA4YCHWsS]  YHCIOBBIX  BBIPAXKCHHH,  MPUMEHSTH

1.2 pPa3HOOOpa3HbIe CIIOCOOBI M MPUEMBI BBIYUCIICHHS 3HAYECHUN APOOHBIX
BBIpQ)XEHUH, CoJIepKaIuX OOBIKHOBEHHBIE U IECITUYHBIE TpOOU
[lepexoguts OT omHOW (QOpPMBI 3amWcH 4YHCEN K  JAPYroi

13 (mpeoOpa3oBbIBaTh  JAECATUYHYIO  ApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JCCSATUYHYIO, B YaCTHOCTH, B OECKOHEYHYIO
JECATUYHYIO APOOb)

14 CpaBHUBaTh U YIOPSJOYMBATh PALIMOHAJIbHBIE YUCIIA

15 OKpyraTh uyncna
BBITIONTHATE TIPUKUAKY W OIEHKY pe3y/ibTaTa BBIYHCICHHUH, OIECHKY

1.6 3HAUYEHUN YHCIOBBIX BBIpAXKCHHH. BBIMONMHATH JAEWCTBUA €O
CTETICHSIMH C HAaTypaJIbHBIMH MTOKA3aTeISIMH

17 [IpumMeHsTH TpPHU3HAKH JACIMMOCTH, pa3JI0KECHHE Ha MHOXHUTEIN
HATypaJIbHBIX YHCell
Pemarp  mpakTUKO-OpMEHTHUPOBAHHBIE  3a/layd,  CBS3aHHbBIE C
OTHOIIICHHEM BEJINYHH, MIPOTIOPIIMOHATIBHOCTHIO BEJINYHH,

1.8 MPOLIEHTAMHU, HWHTEPIPETHUPOBATh PE3YNbTAaThl pEIIeHUs 3a7ad C
y4€TOM OTrpaHMUYEHH, CBS3aHHBIX CO CBOWCTBAMH PacCcMaTpPUBAEMBIX
00BEKTOB

2 AnrebpanyecKkue BEIpaKeHUs

21 Hcnonp3oBarh  anreOpanveckyrd TEPMUHOJOTHIO W CHMBOJIHKY,
IPUMEHSATH €€ B IPoLlecce OCBOEHHsI yUeOHOT0 MaTepuaa

29 Haxomuth 3HaueHUss OYKBEHHBIX BBIPOKEHUN TMPH  3aJaHHBIX
3HAUCHUSX ITEPEMCHHBIX

23 BeimonHATE TpeoOpa3oBaHMsl IEJNOTO BBIPAKEHHUS B MHOTOWICH

' MIPUBEJICHUEM MOJIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK

BhIONMHATE YMHOKEHHE OJHOWICHAa HA MHOTOYJIEH M MHOTOYJIEHA Ha

24 MHOTOYIEH, TPUMEHSTh (OpMyNBl KBaapara CyMMBI H KBajpara
pa3HOCTH
OcCymIecTBIATh Pa3IoKeHNE MHOTOYJICHOB HA MHOXKUTEINN C TIOMOIIBIO

2.5 BBIHECEHHSI 32 CKOOKHU OOIIEro MHOXHUTEIs, TPYNITUPOBKH CIaraeMbiXx,
puMeHeHHsT HOPMYIT COKPAIEHHOTO YMHOKECHUS

26 [TpumensTh TpEeoOpa3oBaHUsT MHOTOWICHOB JIJIS PEIICHHS PasIHEIX
3a/1a4 U3 MaTeMaTUKH, CMEXHBIX MMPEAMETOB, 3 peaTbHON MPAKTHKU

57 Hcnonb30BaTh CBOWCTBA CTEMEHEW C HATypaJdbHBIMU IOKa3aTeIsIMHU

JUTSI TIpe0Opa30BaHUs BRIPAKCHHI



YpaBHEHHUs U HEpABEHCTBA

Pemate JsMHENHBIE ypaBHEHHs C OJHOW IIEPEMEHHOMW, IIPUMEHS

3.1 IIpaBWIa MepeXoaa OT UCXOJHOTO YPaBHEHMsI K PAaBHOCHIBHOMY €MY.
[IpoBepsTh, SIBISIETCA JIM YUCIIO KOPHEM YpaBHEHUS
39 HpI/IMeHSIl;B rpadpuyeckue METOAbl TPH PEIICHUH JIMHEHHBIX
YPAaBHEHUU U X CUCTEM
33 [TonGupats npuMepsl nap YUCE, ABJISIOIUXCS PELIEHUEM JTMHEHHOIO
YpPaBHEHUS C IBYMsI IEPEMEHHBIMU
CtpouTth B KOOpAMHATHOHN TIOCKOCTH IrpadK JTMHEHHOTO YpaBHEHHUS C
3.4 JBYMsl N€PEMEHHBIMH; IOJIB3YSCh Tpa(UKOM, MPUBOAUTH MPUMEPHI
pelleHns] ypaBHEHUS
35 Pematp cucTeMbl ABYX JTMHEMHBIX YPaBHEHUH C ABYMs IIEPEMEHHBIMH,
' B TOM YHCIIE TpaQHUECKU
CocTaBndTh U pemarh JUHEHHOE ypaBHEHUE WIH CUCTEMY JIMHEHHBIX
3.6 YPaBHEHHUH 110 yCIOBHIO 3a/1a4, MHTEPIIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ MOJIy4YE€HHbIN pe3ynbTar
4 Koopaunats! u rpaduku. OyHKInu
N300paxaTh Ha KOOPIWHATHOM MPSIMOH TOYKH, COOTBETCTBYIOIIHE
4.1 3alaHHBIM KOOpAMHATaM, JIy4M, OTPE3KH, HHTEPBAJbl, 3alMCHIBATh
YHCIJIOBBIE TPOMEKYTKH Ha alNreOpandeckoM si3bIKe
42 OTrmedaTh B KOOPAMHATHOM IUIOCKOCTM TOYKM IO 33JaHHBIM
KOOpJAMHaTam
43 Crpouts rpaduku muHEHHBIX QyHKmid. CTpouts rpaduk GyHKINN Y
' = |x]
OnuceiBaTh C MOMOIBIO (YHKUUH H3BECTHBIE 3aBHCHUMOCTH MEXIY
4.4 BEJIMYMHAMHU: CKOPOCTb, BpPEMsl, PACCTOSHME, IEHY, KOJINYECTBO,
CTOMMOCTb, IPOU3BOIUTENLHOCTh, BpeMsl, 00BEM pabOThI
4.5 HaxoauTe 3HaueHune QyHKIMM 110 3HAYSHUIO € apryMeHTa
[lonumats rpaduyeckuii cnoco® TpeACTaBICHUS U aHAIM3a
4.6 nH(popMaluy, U3BIEKAaTb W HUHTEPIPETUPOBATh HH(OpPMALMIO U3
rpaMKOB peasbHBIX MPOLECCOB M 3aBUCUMOCTEH
8 KVIACC
Kon .
IpOBEPHEMOro IIposepsiembie NpelMeTHbIe Pe3y.IbTAThI OCBOCHHs OCHOBHOI
o0pa3oBaTeIbHON NPOrpPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJbTara
1 Yucna 1 BBIYUCIICHUS
Hcnonp30BaTh  HayalbHblE  TNPEACTABIEHUS O  MHOYKECTBE
11 NEHUCTBUTENBHBIX YUCEN JJISl CPaBHEHHS, OKPYIJIEHUSI U BBIYUCIICHUH,
n300pakaTh JEHCTBUTENBHBIE YHCIA TOYKAMHU Ha KOOPJMHATHOU
psIMOI
[IpumensaTs noHsATHE apuU(METUYECKOTo  KBaJpaTHOTO  KOPHS,
19 HaXO/JWTh KBAJpaTHbIE KOPHHU, HCIONIB3Ysl MpPH HEO0OXOAUMOCTU
' KaJIbKYJISITOP, BBIMOJIHATH MpeoOpa3oBaHUs BBIPAKEHUHN, COAEpKAIIUX
KBaJIpaTHbIE KOPHHU, UCTIOJIb3Ys CBOWCTBA KOPHEN
13 Vcnonp3oBaTh 3amuck  OOJBIIMX M MaJbIX YHCEN C TOMOIIbIO




JeCATUYHBIX ApoOeil u creneneit yncna 10

2 Anrebpanueckue BbIpaKEeHUs
[IpuMeHATh NOHATUE CTENEHM C LEJIbIM I10KA3aTElIEeM, BbBIIOJIHATh
2.1 peoOpa3oBaHusl BBIPAKEHUH, COAEP)KAIIMX CTENEHU C LEIbIM
I10Ka3aTesleM
BBIMONHATE ~ TOXKIECTBEHHbIE  MPEoOpa3oBaHMs  PALMOHAIBHBIX
2.2 BBIPQ)KEHUII Ha OCHOBE MpaBWJl JEHCTBMHA HaJ MHOTOWIEHAMH U
anreOpandecKuMu ApoOsIMu
2.3 PackiiagpiBaTh KBaipaTHbIN TPEXUIIECH HA MHOKUTENN
24 [IpumMeHnsaTh NpeoOpa3oBaHUs BBIPAKEHUN IS PELICHUS PasIHHBIX
3a/1a4 U3 MaTEMaTUKH, CMEXHBIX IIPEAMETOB, U3 pealbHON IPAKTUKU
3 YpaBHEHHs U HEpAaBEHCTBA
Pemarp nuHelHblE, KBaJpaTHbIE YPABHEHHMsS M pPaLMOHAJIbHbIE
3.1 YpaBHEHMs, CBOZSAIIMECS K HUM, CHCTEMbl JIBYX YPaBHEHUH C ABYMs
IIepEMEHHBIMU
[IpoBoauTh mpoOCTEHIIME MCCIEIOBAHUS YPAaBHEHUH M CUCTEM
39 ypaBHEHMH, B TOM 4YHCI€ C TNPUMEHEHHEM TIpaduyecKux
Ipe/ICTaBIeHU (yCTaHaBIMBaTh, UMEET JIM ypaBHEHUE WIH CHUCTEMaA
YPaBHEHMH peLIeHHUs], €CIIM UMEET, TO CKOJIBKO, U Ipoyee)
Ilepexoguts OT cinoBecHOW  (OpMyTUpPOBKM  3agaud K €€
33 anredpanveckoin MOJIEIH © NOMOLIbIO COCTABICHMS YPAaBHEHNS W
CHUCTEMbl ypaBHEHHH, HWHTEpHOPETUPOBaTb B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l MOJIY4YEeHHbIN pe3ynbTar
[IpuMeHATH CBOMCTBA YUCIOBBIX HEPABEHCTB JJISI CPABHEHUS, OLICHKH,
34 pelaTh JIMHENHbIE HEPABEHCTBA C OJHOM MEPEMEHHOW M X CHUCTEMBI,
' JaBaTh  rpaUYecKyl0  WUIIOCTPALMI0  MHOXECTBA  PELIeHUH
HEpaBEHCTBA, CUCTEMbl HEPABEHCTB
4 DOyHKIIUA
[lonumars ¥ wKCHONB30BaTh (YHKIMOHAJIBHBIE MOHITHS M SA3BIK
41 (TepMHHBI, CHUMBOJHMYECKHE OO0O03HAUYEHUS), OINpeNeNiaTh 3HAYEeHUE
' (YHKIIMU 1O 3HAUYEHUIO apryMEHTa, ONpeAeNsATh CBOMCTBA (DYHKIUU
o eé rpaduky
Crpouts rpaduku 3J€MEHTapHbIX QYHKIUH BUJIA:
y=k/x
y
4.2 =
k/x
, Y =X2, Y = X3, Y = |[x|, onHchIBaTh CBOMCTBA YUCIOBOM (YHKIHMH MO €&
rpaguky
9 KJIACC
Kox .
IpoBepsEMOro IIpoBepsiembie NpelMeTHbIe Pe3y.IbTAThI OCBOCHHs OCHOBHOI
o0pa3oBaTebHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTarta
1 Yucna v BIYUCTIEHUS
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1.2

1.3

CpaBHUBaTh M YNOPSAOYMBATH PALMOHAIBHBIE U HMppallMOHAIbHbBIE
qyucia

BremonssaTh apI/I(bMeTI/I‘ICCKI/Ie ,HeﬁCTBHH C pallMOHAJIbHBIMH YHCJIaMU,
CcoucTass YCTHBIC U NNHMCbMCHHBIC HpI/IéMH, BBIIIOJIHATE BBIYMCIICHUSA C
HppaliiOHaJIbHBIMHU YU CJIaMHU

HaXO,I[I/ITB 3HAYCHHS CTEIIEHEH C OCJIBIMH IIOKa3aTCIAIMU U KOpHGfI,
BBIYHCIIATH 3HAYCHU A YHUCIIOBBIX Bblpa)KeHI/Iﬁ

14

2.1

2.2

2.3

2.4

OprrJISITb I[CFICTBHTGHBHLIG Yunciia, BBIIIOJHATL NPUKHUIKY PE3yJIbTaTa
BBIHHCHCHHﬁ, OLCHKY YUCJIOBBIX BBIpa)KeHI/Iﬁ

YpaBHEeHUs U HEPABEHCTBA

Pemwlate  uHENHHBIE W KBaApAaTHbIE YPaBHEHMs, YpaBHEHUS,
CBOJISIIIMECS K HUM, NpocTeiiue TpoOHO-paliioHaIbHbIe YPAaBHEHUS

Pemate cuctembl ABYX JIMHEHHBIX YPaBHEHHUH C IByMsl IEPEMEHHBIMU
U CUCTEMBI JIByX YPAaBHEHUIl, B KOTOPBIX OJHO YPABHEHHE HE SIBISETCS
JIMHENHBIM

Pemate TekcTOBbIE 337auM alreOpandeckuM CIOCOOOM C IOMOIIBIO
COCTABJICHUS YpPAaBHEHMS WM CHCTEMBI JBYX YPaBHEHHU C JByMs
[IEPEMEHHBIMU

IIpoBoguTh npOCTEHIIME HCCIENOBAaHUS YPAaBHEHUH U CHCTEM
ypaBHEHHH, B TOM 4YHCI€ C TPUMEHEHHEM TpaHuuecKux
NpECTaBICHUN (Hanmpumep, yCTaHaBIMBATh, UMEET JIM YPABHEHUE WU
CUCTEMAa YpaBHEHUH pELEeHUs], €CIIU UMEET, TO CKOJIBKO)

2.5

Pemrats JINHEHHBIC HCPABCHCTBA, KBaApPaTHLBIC HCPaBCHCTBA,
I/1306pa)KaTI> pEeIICHUEC HCPABCHCTB Ha YHUCI0BOM HpHMOﬁ, 3aI1MChIBAaTh
pPEIICHUC C TIOMOIIIBIO CUMBOJIOB

2.6

Pemrate cucTeMBl JIMHEHHBIX HCPABCHCTB, CHUCTCMbl HCPABCHCTB,
BKIIIOHAOMME KBaJApaTHOC HCEPABCHCTBO, I/1306pa)KaTI> pemicHuc
CUCTCMbI HCPABCHCTB Ha YHUCIOBOM HpHMOﬁ, 3alMUCbIBATh PCUICHUC C
IIOMOIIBIKO CHMMBOJIOB

Hcnons30BaTh HEpAaBEHCTBA MPH PELICHUH PA3IMYHBIX 3a1a4

DO yHKIMU

3.1

3.2

3.3

PacrioznaBate  (QyHKIMM ~ H3y4yeHHBIX  BuAOB.  [lokasbiBaTh
CXEeMaTHUYEeCKH PacIlooKeHNe Ha KOOPAMHATHOM MIIOCKOCTH Ipad)uKoOB
¢byukuuii Buga: y=kX, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucumoctu ot
3Ha4eHU K03()(PUIIMEHTOB, OMMCHIBATH CBOWCTBA (PYHKIIUI
Iloka3biBaTh CXEMAaTHYECKH PACIOJIOKEHHE Ha  KOOPAMHATHON
TUTOCKOCTH TpaduKoB GyHKIWH Buma Y = VX, Y = [X| U ommCHIBaTh
CBOMCTBa (PyHKIIHIA

Ctpouts u wu300paxkaTb CXeMaTH4YeCKH TpaduKu KBaIpPATUUHBIX
(GyHKIMH, ONMUCHIBATH CBOMCTBA KBAJPAaTHUUHBIX (YHKIMHA MO HX
rpaduxam

3.4

PacrioznaBath KBajpaTHuHyl0 GQYHKIOUIO 1O (Qopmyse, NPUBOIUTH
IpUMEpbl KBaJpPaTHUUHBIX (DYHKIUH M3 peasbHOW >XU3HH, (U3MKH,
reoMeTpUu

Apudmerrueckas v reoMeTpUYecKasi Iporpeccuun

Pacnio3znaBath apuMeTndyecKyro U reoOMeTpUUECKyI0 IPOrpeccuu Mpu
pa3HbIX croco0ax 3aJaHus




4.2

BBIIONMHATE BBIYUCICHUS C KCIONB30BaHHEM (GOpMyl N-TO YiIeHa
apuMeTUyecKoil U reoMeTPUUECKON MPOTrpeccHii, CyMMbI MEPBHIX N
YJIEHOB

4.3

4.4

N300pakaTh 4iIeHBI MOCIEIOBATEIHHOCTH TOYKAMH HA KOOPJMHATHOU
IJIOCKOCTH

Pemarp 3amaun, cBsI3aHHBIE C YHCIIOBBIMHU IOCIIEOBATENLHOCTSIMHU, B
TOM 4MCI€ 3aJadyd U3 pPEaJbHOW JKU3HM (C HCIOJIb30BAaHUEM
KaJIbKYJISITOPa, HU(POBBIX TEXHOJIOTHUH)




IMPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon IIpoBepsieMblii 31eMEHT COAepPKAHUSA

1 Yucna v BbIYKACICHUS
JlpoOu OOBIKHOBEHHBIE U JECATUYHBIC, MEPEXO0] OT OAHON (OPMBI 3aMUCH

11 npobeit k apyroi. I[loHsTHe palMOHANBHOTO 4YMCIA, 3alUCh, CPaBHEHUE,
YIOPSA0YMBAHUE PALIMOHATIBHBIX YHCEI

12 Apudmernueckue IeCcTBUS ¢ pallMOHANIBHBIMU YuciIaMu. Pemenue 3agay us3
peabHOM MPaKTUKU HA YacTH, Ha Jpodu

13 CreneHb C HaTypaJbHbIM IIOKa3aTeJeM: OIIpeJelieHHe, MpeoOdpa3oBaHHe
BBIPA)KEHUI Ha OCHOBE OIIPEIEIICHNS, 3aUCh OOJIBIINX YUCEll

14 [TponieHTHl, 3amUCh MPOLEHTOB B BUJE IpoOM M poOMU B BUAE IPOLICHTOB.
Tpu OCHOBHBIE 33/1a4M HA IPOLIEHTHI, pELICHUE 33]1a4 U3 PEAIbHON ITPAKTUKHU

15 [IppuMeHeHMe TNpPU3HAKOB  ACIMMOCTH, DPA3jOKEHHE Ha  MHOXHUTEIH
HaTypaJIbHBIX YUCEIl

16 PeanbHple  3aBUCMMOCTM, B TOM  4HCle I@psMmas M oOparHasd
IPONOPLUUOHAIBHOCTH

2 AnrebpanuecKue BEIPAKCHHS

21 [IepeMeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAXKEHUS C NIEPEMEHHON. JlonmycTuMBbIe
3HAYEHUS IEPEMEHHBIX

29 [IpencraBineHre 3aBUCHMOCTH MEXJ1y BEIMYMHAMU B BUIE (HOPMYIIbL.
Boruucnenus no popmynam

23 [IpeoOpa3oBanue  OYKBEHHBIX  BBIPDOKEHHMH, TOXXIECTBEHHO  DPAaBHBIC
BBIPAXKECHUS

2.4 CBolicTBa CTENEHU C HATYpaJIbHBIM ITOKa3aTeIeM

25 OpHowenbl U MHOrouseHsl. CreneHb MHOrowieHa. Clio)keHue, BBIUUTaHUE,
YMHOXEHHE MHOTOYJIEHOB

26 @opMyIbl COKpaIEHHOIO YMHOKEHUS: KBaJpaT CyMMBbI U KBaJIpaT pa3HOCTH.
dopmyna pasHOCTH KBaapaToB. Pa3nokeHne MHOIOYIEHOB HA MHOKHUTEIN

3 YpaBHeHUs

31 YpaBHEHHE, KOpPEHBb YpaBHEHUA, TpaBuiIa npeoOpa3oBaHusl ypaBHEHUS,
PaBHOCHJIBHOCTb YPaBHEHUM

32 JInneliHoe ypaBHEHUE ¢ 9}1H0171 nepeMe}iHoﬁ, YUCJIO KOpPHEW JIMHEWHOIO
YPaBHEHHs, PELLICHUE JIMHENHBIX YPABHEHUM

33 Cocrasnenune ypaBHevHI/Iﬁ 10 YCJIOBHIO 3a/1aud. PelieHne TEeKCTOBBIX 3a1ad C
MOMOIUIbIO YpaBHEHUI

3.4 JluneitHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpauK
Cucrema JByX JIMHEWHBIX YpPaBHEHHU C JBYMs NEpEeMEHHbIMH. Pemenune

3.5 CHCTEM ypaBHEHUH CHOCOOOM IMOJCTaHOBKU. IIpuMephl pemeHus: TeKCTOBBIX
3a/1a4 C MOMOILBIK CUCTEM YPABHEHHI

4 Koopaunats! u rpaduku. OyHKIMM

4.1 Koopaunara Touku Ha nmpsimMoi

492 YucnoBsle NPOMEXYTKU. PaccTosiHue Mexay AByMsI TOUKaMH KOOPJAMHATHON

IPSIMOit



[IpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AbGcuucca U opAuHATa

4.3 TOYKU Ha KOOPAMHATHOM IJIOCKOCTH

44 [Tpumepsr rpEubHKOB, 3ajaHHbIX (popmynamu. UteHue rpaukoB peanbHbIX
3aBHCUMOCTEH

4.5 [onsarue ¢pynkuuu. ['papuk ¢pynkunu. CoricTBa QyHKIHIA

4.6 Jlunetinas gynkuus, e€ rpaduk. ['padux GyHkmm y = [x|

47 Fpa(lmqecEcoe pELICHUE JIMHEMHBIX YPABHEHHM W CHUCTEM JIMHEHWHBIX
ypaBHEHUH

8 KJIACC

Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

1 Yucna u BIYMCICHUS

11 KBagpatHbiii kopeHb u3 uucna. llonsTe 00 HppanMOHAIBHOM YHCIIE.
JlecaTHUHBIC TPUOJIMKESHUST UPPALMOHATBHBIX YHCEIT
CpoiicTBa apu(MeTHUECKUX KBaJIpaTHBIX KOPHEW W WX NPUMEHEHHE K

1.2 IpeoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUH U BBIYUCICHUAM. JleficTBUTENbHBIE
qrcia

1.3 Crenenb c 11e7IbIM TIOKa3atesieM U e€ cBoiicTBa. CTaHmapTHas 3alKCh Ynciia

2 AnreOpandyecKkue BbIpaKeHUS

2.1 KBagpaTtHbiil TpEXuiieH, pa3ioKeHue KBaIpaTHOTo TPEXUJIeHa Ha MHOKUTEIN

2.2 Anrebpanyeckasi 1po0b. OCHOBHOE CBOMCTBO aliredpandeckoi apoodu

2.3 Crnosxenue, BBIYMTaHHUE, YMHOXKEHUE, JICJICHHE alre0pandeckux Ipooeit

2.4 PanrioHanbHbIE BRIp@KEHUS U UX TIPEOOpa30BaHUe

3 YpaBHEHUs U HEPAaBEHCTBA

31 KBanpatHoe ypaBHeHue, Qopmyna KOpHEH KBaJpaTHOTO ypaBHEHUS.
Teopema Buera

3.2 Penienue ypaBHeHM, CBOJIAIIMXCS K IUHEWHBIM U KBaIPaTHBIM

3.3 [Tpocreiinme ApoOHO-pallMOHATIbHbBIE YPAaBHEHUS
I'paduueckas uHTEpnpeTalus ypaBHEHUN € ABYMS NEPEMEHHBIMH U CHUCTEM

3.4 JIMHEWHBIX YPAaBHEHUH € JBYMs IepeMeHHbIMU. [IpumMepsl pemenus cucrem
HEJIMHEHHBIX YpaBHEHUH C IByMs EpPEMEHHBIMU

3.5 Perienue TeKCTOBBIX 3aJ1au aJireOpandeckuM crocoOom

3.6 YucaoBble HEPAaBEHCTBA U MX CBOWCTBA

3.7 HepageHcTBO ¢ 01HOM ITEpeMEHHON

3.8 PaBHOCHIIBHOCTH HEPABEHCTB

3.9 JIuHeliHbIe HEPaBEHCTBA C OJTHOM MEPEMEHHOM

3.10 CucreMbl TMHEHHBIX HEPABEHCTB C OJIHOM MepeMeHHOM

4 DyHKIIUA

41 [lonsitne ¢ynknuu. OOMacTh oOMNpeNeNieHuss W MHOXKECTBO 3HAaYeHH
¢ysakuu. CrocoObl 3ajaHus PYHKIMMA

4.2 I'paduk pynkuuu. YreHue cBONCTB GyHKIUH 11O e€ rpaduxy

4.3 [Tpumeps! rpadukoB QYHKIIHMA, OTpa)KaroIIUX pealbHble IPOLECCHI

44 OyHKIMN, OMUCHIBAIONIME TPSIMYI0 W OOpaTHYI IPOMOPIMOHATBHEIC

3aBUCHMMOCTH, UX l"pa(bI/IKI/I




4.5

@yHkuU y =x% y = X?

4.6 Oynkiun y = X, Yy = |x|
4.7 ['paduueckoe petieHne ypaBHEHUH U CUCTEM YpaBHEHUI
9 KVIACC

Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS

1 Yucna u BBIYUCIECHUS

11 PamonanbHble  unciia, UppalUOHAIBHBIE YHCIIA, KOHEYHbIE M OECKOHEYHBIE
JIeCITUYHBIE JPOOU
MHOXecTBO 1eHCTBUTENbHBIX YMCEN, JEHCTBUTENIBHBIE YKCIa KaK OECKOHEUHbIE

12 JecATUYHbIe ApoOH. B3auMHO 0JJHO3HAYHOE COOTBETCTBUE MEKIY MHOKECTBOM
JEHCTBUTEIIBHBIX YHMCE U KOOPAMHATHOMN NpsAMoil. CpaBHEHME NEHCTBUTEIBHBIX
yucell

1.3 Apudmerndeckne IeHCTBHS C ACHCTBUTEILHBIMHI YHCIAMH
W3mepenus, npubamxenus, oueHkUu. Pasmepbl 00BEKTOB OKPYXaroOIIEro Mupa,

14 JUINTEJIBHOCTh IPOLECCOB B OKpyxkarwomeMm wmupe. [TpubnmxénHoe 3HaueHue
BEJIMYMHBI, TOYHOCTh NpuOmmkeHusa. Oxkpyriaenue yucen. [Ipukuaka u orneHka
pe3yJIbTaTOB BHIYUCICHUIN

2 YpaBHEHUs U HEpaBEHCTBA

2.1 VYpaBHEHUs ¢ OAHOM IEpEMEHHOM

2.2 JInneliHoe ypaBHeHue. PenieHne ypaBHeHUH, CBOAAIIMXCA K JIMHEUHBIM

2.3 KBagparnoe ypaBHeHue. Penienue ypaBHEHHM, CBOJAIIMXCS K KBAAPATHBIM

24 EI/IKB“aZIpavTHoe YPaBHEHHUE. [IpuMmepsl pemeHuss ypaBHEHUH TpeTbed U
4eTBEPTOM cTerneHel pa3aokKeHneM Ha MHOXKHUTEIH

2.5 Pemenue npo6GHO-pallOHAIBHBIX YpaBHEHHH

2.6 Cucremsl ypaBHeHU

2.7 VYpaBHeHME ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk

2.8 Pemenne cucreM IByX JIMHEWHBIX YPAaBHEHMM C IBYMsI IEPEMEHHBIMU

29 Pemeline CUCTEM JBYX YPaBHEHHH, OJHO W3 KOTOPBIX JIMHEHHOE, a Jpyroe —
BTOpPOH CTENEHU

2.10 ['paduueckas MHTEpIIpeTaIMs] CUCTEMbI YPaBHEHHH € IByMsI IEpeMEHHBIMU

211 Penienune TeKcTOBBIX 3a/1a4 aJIreOpanyeckuM cnocobom

212 YucnoBble HEPABEHCTBA U UX CBOMCTBA

2.13 Pemenne nuHeHBIX HEPABEHCTB C OJHOM IEPEMEHHOM

2.14 Pemenue cucrem JTMHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHOM

2.15 KBanparHble HepaBeHCTBa

216 I'padmyeckass uHTEpHpeTanysi HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMsS
NIEPEMEHHBIMU

3 OyHKIUU

31 KBanparuunas ¢ynkuus, e€ rpapuk u cpoiictBa. Ilapabona, koopAauHaThI
BEPIINHBI 1apadoibl, 0Cb CHMMETPUH MapadoIbl

3.2 I'paduku dpynximii y=Kkx, y=kx+b u ux coiicra

3.3 I'paduku pynximii y=K/X, y = X° u ux cBoiicrpa

3.4 I'pacdukm QyHKuMii , ¥ KX CBOMCTBA




YucaoBwie IMOCJICAOBATCIBHOCTHU

OHpGI[eJIeHI/Ie U CIIOCOOBI 3aJIaHU YHCJIOBBIX MOCJIEIOBATCILHOCTEH. 3a;[aHHe

4.1 MOCJIEIOBATEILHOCTH PEKYPPEHTHOM opMyIioi U Hopmysioit N-ro djieHa

492 Apudmernueckass mporpeccuss. Dopmynsl N-ro  uineHa apupMeTHUECKON
MIPOTPECCUU, CYMMBI IIEPBBIX N WICHOB

43 I'eomerpuueckass mnporpeccus. @DopMysnbl N-r0O  wWieHA TE€OMETPUYECKON
IIPOrPECCUH, CYMMBI IIEPBBIX N WICHOB

44 N3o0pakeHre dWiIEHOB apu(METHUYECKOM ¢ TEeOMETPHUYECKOW TMPOrpecCHid
TOYKaMHU Ha KOOPJAMHATHOM IIJIOCKOCTH. JIMHEHHBIN U 3KCIIOHEHIIMAIbHBIM POCT

4.5 CI1oXHBIC TTPOIICHTHI




ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHA OCHOBHOUN OBPA30BATEJIBHON NPOT'PAMMBI OCHOBHOI'O

OBLIEI'O OBPA3OBAHUA

Kon
NpoBepPsIEeMOro
TpeOOBaHNS

IIpoBepsiemble Tpe0OBaHUSI K TMpPeIMETHBIM pe3yJbTaTam
OCBOEHHSI OCHOBHOW 00pa30BaTeJbLHOW NPOrpaMMbl OCHOBHOIO
o0urero oopazopanus Ha ocHoBe PI'OC

YMeHHe OnepupoBaTh IOHATHSAMHU: MHOXECTBO, IIOJMHOXKECTBO,
olepanuy HaJ MHOXKECTBAMH; YMCHHE OIIEPUPOBATh IOHATHUIMMU:
rpad, cBS3HBIN rpad, AepeBO, MK, MPUMEHITh UX MPHU PELICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduueckoe MpecTaBlIeHne MHOXKECTB
JUIsL OTIMCAHMS PEAIBHBIX IIPOLIECCOB U SIBJICHUM, IIPU PELICHUU 33134
U3 Ipyrux y4yeOHBIX MPEeAMETOB

VYMmenune ONICpHUPOBATh IMOHATHUAMU: OIIPCACIICHHUE, aKCMOMa, TEOpEMaA,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHUHHBIC UM  JIOXKHBIC
BbBICKA3bIBAHHWA, IIPHUBOAUTL IIPHUMCPLI W KOHTPIIPUMCEPLI, CTPOUTH
BBICKA3bIBAHHA U OTPUILIAHHA BBICKA3bIBaHHI

YMeHue ornepupoBaTh MOHSATHSAMHU: HATypajJbHOE YHCIIO, MPOCTOE M
COCTaBHOE YMCIIO, JEJIUMOCTb HATypaJIbHBIX YHCEJI, MPU3HAKU
JETUMOCTH, IIeJI0€ YHCJIO, MOAYJb YHUCIA, OOBIKHOBEHHAs ApOOb M
JecsITUYHas OpoOb, CTAHIAPTHBINA BUJ YHCIA, pallMOHAIBHOE YHUCIIO,
UppalMOHAILHOE YHUCJIO, apu(METUUYECKUIl KBaJpaTHbI KOpEHB;
YMEHUE BBINOJHATH JEHUCTBUS C  YUCJIAaMH, CpaBHUBATb U
yIOpSAIOYMBATh YHUCHA, NPEICTaBIATh YHCIIa HAa KOOPAWHATHOMN
NpsIMOM, OKPYIJIATH YHUCIA; YMEHHUE JENaTh MNPUKUAKY U OLEHKY
pe3yJibTaTa BEIYMCIEHUN

YMeHHE onepupoBaTh IMOHATUAMM: CTEIEHb C LEIBIM II0KAa3aTeseM,
apudmeTnyecKkuil KBaJpaTHBIM KOpEHb, MHOTOWIEH, ajlreOpandeckas
IpoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypajbHON CTEMEeHU
00JbIlle €IWHHUIBI; YMEHHE BBINOJIHATH pacu€rbl Mo (opmynam,
npeoOpa3oBaHusl LENbIX, JAPOOHO-PAllMOHAIBHBIX BBIPAKEHUH U
BBIPQ)KEHUI C KOPHSAMM, Pa3j0KEHHE MHOIOYICHAa HAa MHOXKUTEIH, B
TOM YHCIIE C MCIIOJb30BaHUEM (OPMYNI Pa3HOCTH KBaJpaToB H
KBaJ[paTa CyMMBI U pa3HOCTH

YMeHHe onepupoBaTh MOHATUSAMU: YACIOBOE PABEHCTBO, YPaBHEHHE C
ONHOM IIEPEMEHHOM, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE penlaTh JUHEHHbIE U KBAJApPATHBIC YPAaBHEHUS,
IpOoOHO-pallMOHATIbHBIE YPAaBHEHUS C OAHON NEepeMEHHOW, CHCTEMBbI
JBYX JIMHEHHBIX ypaBHEHWH, JJUHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble U JIpOOHO-pAllMOHAIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHCJIE NPU PEIIECHNUHN 3a]1a4 U3 JIPYruX MpPeaMETOB
U TPAKTUYECKHUX 3a7a4; YMEHUE MWCIOJIb30BaTh KOOPAUHATHYIO
NPSIMYI0O ¥ KOOPJIMHATHYIO IJIOCKOCTh JUISI M300pa)KeHHsI peleHuit
YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: GYHKLUSA, rpaduK QyHKIMU, HYIN

¢byHKIUY, MIPOMEXYTKH 3HAKOMNOCTOSIHCTBA, MIPOMEXYTKHU
BO3pacTaHMsl, yObIBaHUS, HaWOOJbIIEE M HAUMEHbIIEe 3HAYCHUS
GyHKIUY; yMEHUE ONEepUPOBATh MTOHATUSMH: npsMast

MPOTOPIIMOHANILHOCTD, JTUHEeWHAas (QyHKIMS, KBaapaTHuHas (DyHKIHS,




oOpaTHasi TPONMOPLUOHANBHOCTb, Mapaboia, rumepoosa; yMmeHue
CTPOUTH rpaduKu QyHKIUH, NCIIOIB30BaTh TPa(UKU IS OIpeIeIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, I PELICHHS 3a/1a4 U3 JAPYTHX
y4eOHBIX TIPEIMETOB W peajbHOM JKW3HH,; YMEHHE BBIPAXKAThH
(bopMynaMu 3aBUCUMOCTH MEX]Ty BETHUYMHAMU

Ymenue OIIepUpOBATH MOHATHUSIMU: IIOCJIEZIOBATEIbHOCTb,
apupmeTHyeckass M IeOMeTpuYecKas  IPOIpecCHH;  yMEHHue
UCIOJIBb30BATh CBOMCTBA MOCIEIOBATEIBHOCTEH, (HOPMYJIBI CYMMBI U
o0I1Iero 4jaeHa MpH pelIeHUM 3a/ad, B TOM 4YMCIe 3a1ad U3 JIPYTux
y4eOHBIX TPEAMETOB U PEATBHOM KU3HU

YMeHue pemarb 3aJaud pa3HbIX TUIOB (B TOM YHUCJIE Ha MPOLIECHTHI,
IO M 4YacTH, JBUXKEHHE, padoTy, IEHYy TOBApOB U CTOMMOCTh
MOKYIIOK U yCIyT, HAJIOTH, 3a7a41 U3 00JIaCTH YIpaBICHUS JTNIHBIMU U
ceMeHbIMU  (UHAHCAMM); YMEHHME  COCTaBIIATh  BBIPAXKECHHUS,
ypaBHEHUsI, HEPaBEHCTBA M CHUCTEMbl 1O YCJIOBHIO  3aJIauH,
WCCIIEIOBATh MOJIYYEHHOE PELICHHE U OLEHUBATh MPaBAONOJI00HOCTh
MOJTYYEHHBIX PE3YJIbTATOB

YMeHne onepupoBaTh MOHATHAME: (HUTypa, TOYKA, OTPE3OK, MpsMas,
Jyd, JJOMaHasi, yroJl, MHOTOyTOJIbHUK, TPEYTOJIbHHK, paBHOOEAPECHHBIN
U PaBHOCTOPOHHUM TPEYrOJIbHHUKH, MPSIMOYTOJIbHBIA TPEYTONbHUK,
MenuaHa, OMCCEKTpHCa W BBICOTA TPEYrOJIbHUKA, YETHIPEXYrONbHUK,
napajiesiorpaMM, pomMO, TPSMOYTOJBHUK, KBajJpaT, Tpameuus;
OKPYXHOCTB, KPYT, KacaTelibHast; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH
¢burypamu; ymMeHue pemarb 3aJaud, B TOM YHCIIE U3 MOBCEIHEBHOMN
KM3HU, Ha HAaXOXJCHHWE T'€OMETPUYECKUX BEIMYHH C NPHUMEHEHHEM
M3YYEHHBIX CBOMCTB GUTYp U (pakToB

10

11

12

YMeHue onepupoBaTh IOHATUAMHU: PABEHCTBO (UIyp, PaBEHCTBO
TPEYrOJIbHUKOB; MapalieIbHOCTh M TMEPHEHAUKYISIPHOCTh TPSAMBIX,
yrojl MeXAY NpsIMbIMU, NEPIEHIUKYJAp, HAKJIOHHAs, NPOEKLu,
nonobue ¢puryp, NoJoOHbIE TPEYTrOJIbHUKH, CUMMETPHUS OTHOCUTEIBHO
TOYKM W TNPAMOH; YMEHHE pacro3HaBaThb PAaBEHCTBO, CUMMETPHUIO U
nonobue ¢uryp, napaieIbHOCTh U NEPIEHIUKYISIPHOCTh MPSMBIX B
OKPY’KaIOIllEM MUDE

YMeHue onepupoBaTh IOHATHAMM: JUIMHA, PAcCTOSIHUE, YIrojl
(BeMIMuMHA yTia, CHHYC U KOCHUHYC yIJla TPEYrojbHHKA), IJIOLIa/ib;
YMEHHUE OLIEHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKpY’KaloIIeM
MHUpE; YMEHHE MPUMEHATh (OpMyNbI TEepuUMeTpa U  IUIOIIATU
MHOTOYTOJIbHUKOB, JJUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO Tapajulefienuesia; YMEHHE NPUMEHSITh HPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpUrOHOMETPHUYECKHE COOTHOIICHUS IS
BBIYHCIIEHUS IIMH, PACCTOSHUH, IIIOMAAeH

YMmenue wu3zo0pakaTh IUIOCKME (UTYpBl M HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUTYPBl OT PYKH, C TOMOLIBI0 YEPTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY HIIH
CUMBOJIbHOMY OIHMCAHHUIO

13

VYMmenune OIICpHUPOBATH HOHATUAMMN: IpsAMOYTOJIbHAA cucrema
KOOpAWHAT, KOOPAWHAThI TOYKH, BCKTOD, CymmMma BCKTOPOB,
IMPOU3BCACHUC BCKTOPA HA YHUCJIO, CKAJIAPHOC ITPOMU3BCACHUC BEKTOPOB,



YMEHHUE HCIOJIb30BaTh BEKTOPBI M KOOPAMHATHI JJIA IIPEACTABICHUS
JAHHBIX W pELIeHHs 3aJady, B TOM 4YHCIE M3 JAPYyrUX Y4eOHbIX
IIPEAMETOB U pPEajIbHOMN )KU3HU

14

15

16

VYMmenne ONCprupoOBaTh IOHATUAMMU! CTOJIOUKOBBLIE U KPYTOBLIC
IMarpaMMbl,  TaOIWIBI, cpenHee  apudmMeTHdeckoe, MeIuaHa,
HauOOoJbIIee W HAMMEHBIEE 3HAYCHUS, pa3MaxX YHCIOBOTO Habopa;
YMEHUE  W3BJCKaTh, HHTEPIPETUPOBATH M  IPeoOpa3OBHIBATH
uHpOpMAIMIO, TPEJICTaBICHHYI0 B Ta0iMIAX M Ha JUarpaMmax,
OTPaKAIOIIYIO CBOWCTBA M XApPAaKTEPUCTHKH PEATBHBIX MPOIECCOB U
SIBJICHHP'I; YMCHUC pacrio3HaBaThb N3MCHYUBbLIC BCIIMYNHBI B
OKpYIKaroIieM MHUpe

YMeHHne omnepupoBaTh TMOHATHIMH: CIYYalHBIA OMBIT (CIydalHbIN
OKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (JIIEMEHTApHBI HMCXOJ)
CIIy4aiflHOTO OIbITa, CIIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHUE HaXOIUTh BEPOSATHOCTU CIIYYallHBIX COOBITUH B OIBITaX C
PaBHOBO3MOXKHBIMH DJIEMEHTapPHBIMU COOBITHSIMH; YMEHHE pEelIaTh
3a/ladyd METOJIOM OPraHHW30BAHHOIO mepedopa M C HUCIOJIb30BAaHUEM
MpaBWia YMHOXKEHHUS; YMEHHUE OIICHHBATh BEPOATHOCTH peajbHBIX
COOBITUN U SIBICHWUH, MMOHUMATH POJb MPAKTUUYECKH JOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITH B OKpYXalOIleM MHpPE U B IKHU3HU;
3HAKOMCTBO C IIOHSTHEM HE3aBUCHUMBIX COOBITHH; 3HAKOMCTBO C
3aKOHOM OOJIBIIIUX YUCEI U €r0 POJIbIO B MACCOBBIX SIBJICHHSIX

YMeHue BbIOMpATh MOIXOISIIMNA W3YYEHHBIM METON MAJIs pelIeHHs
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKHX 3aKOHOMEPHOCTEH B
MPUPOJIE U KU3HU, PACIIO3HABATH MPOSBIECHNUE 3aKOHOB MaTEMAaTUKHU B
HUCKYCCTBE, OIMCHIBATh OTJEIbHBIC  BBIJAIOIIMECS  PE3YJIbTATHI,
MOJIyYEHHBbIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAyKH, MPUBOIUTH
MIPUMEPBl MATEMATUUYECKUX OTKPBITUN M UX aBTOPOB B OTEYECTBEHHOM
Y BCEMHPHOU UCTOPUH




IHEPEYEHDb 9JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA OI'D I1O

MATEMATHKE

Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1 Yucna v BBIYUCIICHUS

11 Hatypanbnble u uenble uncina. [Ipu3Haku JeMMOCTH LIETIbIX YHCe

12 OOBIKHOBEHHbIE M JIeCATUYHbIE  APOOM,  MPOLEHTH,  OECKOHEUHbIE
MEPHOANIECKHE TPOOH

13 Panmonanbupie  ymucna. ApU(QMETHYECKHE ONepalud C PaldOHATbHBIMU
YHCIIaMU

14 JleiicTButenbHbie umclia. ApUPMETHYCCKHE OIEpalii C JIeHCTBUTEIHHBIMU
YHCIIaMU

15 [TpubnmxEnnbie BHIMMCICHUA, NpaBUA OKPYIJIEHMA, HPUKMJKA M OLCHKa
pe3yJsibTaTa BRIYUCICHUN

2 AnrebpanuecKue BHIPAKCHHS

2.1 BykBeHHbIE BbIpakeHUs (BBIPAXKEHUSI C IEPEMEHHBIMMU )

29 Crenenp ¢ uenbiM mokasareneM. CTENeHb C palMOHAJIbHBIM I10Ka3aTeJIeM.
CBoiicTBa cTENEHU

2.3 MHorouseHsl

24 AnrebGpanyeckas ApooOb

25 Apudmernaeckuit KOpEHb HaTypajabHON CTEIICHU. [HenictBus c
apuQMeTHUECKUMHU KOPHSIMH HAaTypalbHOU CTEICHH

3 YpaBHeHHS 1 HEPABEHCTBA

31 Lenbie n IpoOHO-palioHallbHbIe ypaBHEHHUS. CHCTEMbl U COBOKYITHOCTH
ypaBHEHUN

39 Hensle u apoOHO-panmoHanbHble HepaBeHCTBA. CHUCTEMBI M COBOKYIHOCTHU
HEPABEHCTB

3.3 Pemenmne TeKCTOBBIX 3314

4 UucnoBsle nOCIe10BaTENbHOCTH

4.1 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHMs IOCIEI0BATENLHOCTEMN

492 Apudmernueckass U reomerpuyeckas mnporpeccun. dopmyna  CIOKHBIX
IIPOLIEHTOB

5 OYHKIHIH
OyHkus, crnocodbl 3amaHus  ¢GyHkuumu. ['padpuk  ¢yHkumu. OOnacth
oTpeieNICHUs 1 MHOXKECTBO 3HaueHu ¢yHkiuu. Hynu ¢yakuuu. [TpomexyTku

5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (PYHKIHMU. MaKCUMyMBI U
MUHUMYMBI (QyHKIMU. HaumOomnpliee u HauMeHbIlee 3HaUYeHHE (YHKIIMH Ha
IIPOMEXKYTKE

6 KoopanHatsl Ha IpsIMON U MIIIOCKOCTH

6.1 Koopaunarnas npsimast

6.2 JlexapToBbI KOOPIMHATHI HA TNIOCKOCTH

7 I'eomerpus

7.1 ['eomeTpuueckue GUrypsl 1 UX CBOMCTBA

7.2 TpeyronbHuK

7.3 MHOroyrojabHUKHI




7.4

OKpy’>KHOCTb U KpyT

7.5 N3mepenue reoMeTpuyecKuX BEITUYHH
7.6 BekTopsbl Ha IIOCKOCTH

8 BeposITHOCTh M cTaTUCTHKA

8.1 OnucarenpHas CTaTUCTUKA

8.2 BepositHOCTh

8.3 KomOuHaropuka

8.4 MHuoecTBa

8.5 I'padnr




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

1. Anre6pa 7, 8, 9, 6a30BbIil ypoBeHb yueOHHMK moj penakuueit C.A.Tenskockoro 17-¢
u3nanue, crepeorunnoe M.»llpocsemenue» 2025r

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Anrebpa. 7 knacc. [Toypounsie maHbl kK yaeOHUKaM - MakaperaeBa FO.H. u Anmumosa I11.A.
Anrebpa. 8 kiacc. [loypounslie miaHsl o yueOHUKY - MakapsrueBa FO.H. u ap.
Anrebpa. 9 kiacc. [loypounslie mansl o yueOHuky - MakapsiueBa FO.H. u jap.

YMK MAKAPHBIYEB: 3BaBuu. unakruueckue: KOHTPOJIBHBIE (10 KP no 4 BapuanTa)
YMK MAKAPBIUEB: 3BaBuu. dunaktuueckue: CAMOCTOSATEJIBHBIE (50 CP mo 2
BapHaHTa)

YMK MAKAPBIYEB: Kpaiinesa. KOHTPOJIBHBIE pa6otsi, 2024 (9 KP no 4 BapuanTa)
YMK MAKAPBIYEB: Kpaitnesa. CAMOCTOSATEJIbHBIE, 2024 (40 CP o 2 BapuanTa)
YMK MAKAPBIYEB: Hossie paznoypoBaeBbie CAMOCTOSTEJIBHBIE 2024 (25 CP no
6 BapMaHTOB)

YMK MAKAPBIYEB: Pypykun. [Toypounsie pazpabotku: KOHTPOJIBHBIE (10 KP o 6
BapHaHTOB)

YMK MAKAPBIYEB: Maptsimosa. KUMer: Kortponbsusie pabotst (9 KP no 2 Bapuanra)

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

Enunras  komrekmmst L[OP  (school-collection.edu.ru), mopran Math.ru, Poccuiickas
anekTpoHHas 1mkona (POII), oGpasoBatensHble miaardopmel SKmace, InternetUrok.ru,
LearningApps.org, Allmath.



