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INOACHUTEJIbBHAS 3AIINCKA

Anrebpa SBISIETCS OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOTO 00OIIEro oOpa3oBaHUS: OHA
o0ecreunBaeT U3yuyeHue JIpyrux AUCLUILIMH, KaK €CTECTBEHHO-HAayYHOI'0, TAK U T'YMaHUTApHOIO
LIUKJIOB, €€ OCBOCHHE HEOOXOIUMO AJISl MPOJOJDKEHUSI 00pa30BaHMs U B ITOBCEIHEBHOMN >KHU3HH.
PasButne y oOydamomuxcs Hay4yHBIX THPEACTABICHUH O TWPOMCXOXKIECHUH U CYLIIHOCTH
anreOpandyeckux aOCTpakIMid, crocode OTpaKEHUS MaTeMaTHYeCKOM HayKoW SBICHUH U
IPOLIECCOB B INpUPOAE U OOIIECTBE, POJM MaTeMaTHYECKOrOo MOJEIMPOBAHUSA B HAyYHOM
IO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS U KA4YECTB
MBIIUICHHS], HEOOXOAMMBIX Ui aJalTallid B COBPEMEHHOM IHppoBoMm obmectBe. M3yuenue
anreOpsl o0ecrieunBaeT pa3BUTHE YMEHHs HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIIJICHNUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
NeMcTBUS U BBIBOJBI, (POPMYIUPOBATh yTBepkIeHHUs. OcBoeHHE Kypca anreOpbl o0ecreynBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYJalOIUXCA: OHH HCIOJB3YIOT JCAYKTUBHBIE H
UHIYKTHBHBIE PACCYXACHUs, 0000IMIeHNe M KOHKPETU3aIUIo, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mnpeanoyaraeT 3HAYUTEIbHBIH OO0BEM CaMOCTOSATENBHOW JesTeIbHOCTU
o0yyaroIuxcs, IO3TOMY CaMOCTOSITEIbHOE pELIeHHWEe 3a7ad  SBISIETCS  peanu3aunueit
JeSITeTLHOCTHOTO TIPUHIIUTIA O0YYEHUSI.

B crpykrype mnporpammbl y4eOHOro Kypca «Andredpa» s OCHOBHOTO OOIIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHUMAIOT COJEp)KaTebHO-METOAMYEeCKUe JIMHUM: «YHucna u
BBIUUCIICHUS», «AIreOpandeckue BbIPRXEHUS», «YpaBHEHHUS M HEpaBeHCTBa», «DyHKIUMY.
Kaxnas 3 3TuX comepkaTeabHO-METOAMYECKHIX JIMHUI pa3BUBAETCS Ha MPOTHKECHUN TPEX JIeT
U3yUYeHHs Kypca, B3aUMOJICHCTBYS € IPYTHMH €r0 JIMHUSAMH. B X0/e n3yueHus yaeOHOro Kypca
00yYaromuMcst IPUXOAUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSA3M ¢ 3THM B mporpaMmy y4eOHOro Kypca «Anaredpay BKIIOUEHBI HEKOTOPhIE OCHOBBI
JIOTHKH, TPEICTaBICHHbIE BO BCEX OCHOBHBIX pa3lielax MaTeMaTHYecKOro OOpa3oBaHUS H
CIIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIOUIMMHCS OCHOB YHHBEPCAJIHHOTO MAaTEMaTHYECKOTO
a3bika. CoziepKaTesIbHOM U CTPYKTYpHOH OCOOCHHOCTBIO YyUe€OHOTO Kypca «Aniredpa» sBiseTcs
€ro MHTETPUPOBAHHBINA XapakTep.

Copnepxanune nuHUM «YUucna M BBIUMCICHUS» CIY)KUT OCHOBOM JUIsl JajdbHEHIIEro
U3yYeHHs] MaTeMAaTHUKH, CIIOCOOCTBYET Pa3BHTHIO Y OOYYarOIIUXCS JIOTUYECKOTO MBIIIICHUS,
(OopMHpOBAaHHIO YMEHHsI MOJb30BaThCs ANTOPUTMAMHM, a TaKKe MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JJISi MOBCEJHEBHOM XM3HHU. Pa3BUTHE MOHATHSA O YMCIE Ha YpOBHE
OCHOBHOTO 00IIero oOpa3oBaHUs CBSI3aHO C PAIMOHAIBFHBIMH M UPPANMOHAIHHBIMH YHCIIAMH,
dbopMHUpPOBaHUEM TIPEACTABICHUIN O MEHCTBUTEIHHOM YHCIE. 3aBEPIICHUE OCBOCHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa3oBaHUIo.

Conepxanne JAByX anreOpanyeckux JHUHUH — «AsreOpanyeckue BBIPAKEHUS» U
«YpaBHEHHSI M  HEpaBEHCTBa»  CHOCOOCTBYeT  (QopMHpOBaHUIO y  OOydaromuxcs
MaTeMaTHYECKOTO ammapaTra, HEOOXOTUMOTO ISl pemIeHHs 3aJad MaTeMaTHKH, CMEXKHBIX
NPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOrO 0011ero oopa3oBaHus
y4eOHbI  MaTepwan TIpYyNIUpYeTcs BOKPYT  palMOHAIbHBIX  BbIpakeHUH.  AureOpa
JIEMOHCTPUPYET 3HAUEHUE MAaTEMATUKU KaK s3bIKa JUISl MOCTPOEHHS] MaTEMATHYECKUX MOJEJEH,
OINKCaHMsI MPOLECCOB U SBJICHUH peanbHOro mupa. B 3amaun oOyueHus anredpe BXOIAT TAKKE
JanpHeiee pa3BUTHE aJTOPUTMHUYECKOTO MBIIIICHHUS, HEOOXOOUMOTO, B YACTHOCTH, JUIA
OCBOCHMS Kypca HWH(GOPMATUKH, M OBJIQJCHUE HABBIKAMU JEAYKTUBHBIX PaCCYKICHUM.



[IpeoOpa3zoBanre CUMBOJIBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpaKEHUs, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPYECTBY.

Conepxanne  (yHKIMOHATBHO-TpPAUUECKOM  JIMHUM  HAIEIeHO Ha  TOJy4YeHHE
0o0y4JaromuMucs 3HaHUN 0 QYHKIMIX KaK BayKHEHIIed MaTeMaTUYeCKON MOJAENH ISl ONMUCaHUS
U HCCJIEeIOBaHUSl pa3HOOOpa3HBIX IMPOILIECCOB U SIBJICHHM B mpupoje U obmiectBe. M3yueHue
MaTepuana CIOCOOCTBYET PAa3BUTHIO y OOYyYaIONMUXCS YMEHHUS HCIIOJIb30BAaTh pPa3InYHbIC
BBIpa3UTENbHBIC CPEJICTBA S3bIKAa MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHT BKJIaJ] B (hOpMHUPOBAHKE MPEICTABICHUN O POJIM MAaTEMATUKH B Pa3BUTHH LUBUIN3ALUU
U KYJBTYpBI.

CornacHo ywyeOHOoMy IutaHy B 7-9 Kiaccax wu3ydaercs Y4eOHBIH Kypc «AunreOpay,
KOTOPBII BKIIIOYAET CIEAYIOIINE OCHOBHBIE pa3Jesibl cofepxaHus: «Yuciaa ¥ BBIYHCICHUS»,
«AnreOpanyecKkue BIpaKEHUN», «Y paBHEHUS U HEPABEHCTBAY, «DyHKIIUNY.

Ha u3ydenue yue6HOro Kypca «Anredpa» orBogutcs 306 yacos: B 7 kiacce — 102 yaca (3
yaca B Hejeno), B 8 kimacce — 102 yaca (3 gaca B Henento), B 9 kinacce — 102 gaca (3 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yucia ¥ BbIYMCICHHA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOA OT OAHON (GopMmbl 3amucu Apoleilt K
npyroi. [loHsTHEe panoHaIbHOrO 4KCiia, 3alMCh, CPABHEHUE, YIIOPSIOYMBAHUE PALIMOHAIBHBIX
yrcen. ApudmMernueckue IEHCTBUS ¢ PallMOHAIbHBIMU 4YKMcIaMU. Pemienue 3a1ad u3 peaabHON
IPAaKTUKU Ha 4acTH, Ha ApoOHu.

CreneHb ¢ HaTypajbHBIM IOKa3aTelIeM: ONpEJeNICeHUE, IpeoOpa3oBaHUE BBIPAXKEHUN Ha
OCHOBE OTpE/IEICHHUS, 3aHiCh 00NbINX uncen. [IponeHTsl, 3anuch MPOIEHTOB B BUJE IpoOU U
IpoOu B BHJIE NPOLIEHTOB. TpU OCHOBHBIE 33Jjaul Ha MPOLIEHTHI, PELIEHNE 3aJau U3 peabHOU
IIPAKTUKU.

[TpuMeHeHre TPU3HAKOB JI€IMMOCTH, Pa3I0KEHNE HA MHOXKUTEIN HATypaIbHBIX YHCEl.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IpsiMasi U 00paTHas MPONOPLHUOHATIBHOCTH.

Anredpanyeckne BbIPaKeHUs

IlepeMeHHBIE, YHCIOBOE 3HAUYEHUE BBIPAKEHUS C NEpeMEHHOW. JlomycTumble 3Ha4YeHUs
nepeMeHHbIX. [IpencraBieHne 3aBHCMMOCTH MEXAY BeIMYMHAMH B  BHIE (OPMYIIHI.
Brraucnenus mo gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKEHUH, TOKJIECTBEHHO PAaBHBIC
BBIpa)KEHUS, MpaBUIa NIPeoOpa3oBaHus CyMM M NPOU3BEIEHHM, MpaBuia PACKPBITUS CKOOOK U
NpPUBECHUS IOJJOOHBIX CIIaraeMblX.

CBolicTBa CTENEHU C HATYpaJbHBIM ITOKa3aTeIeM.

OpnHounenbl 1 MHOrouwleHbl. CteneHb MHorouseHa. Clio)keHHe, BBIUUTaHUE, YMHOXKEHHE
MHOro4eHOB. DOpMynbl COKpaIIEHHOTO YMHOYKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmysa pa3HOCTH KBaJpaToB. Pa3noxkeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHusI 1 HepaBEeHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHMsI, IIpaBUiia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIbLHOCTh
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, 4YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pelieHre JMHEWHbIX ypaBHeHuM. CocTaBieHHE YpaBHEHHUH MO YCIOBUIO 3agaud. PemieHue
TEKCTOBBIX 3aJ1a4 C TIOMOIIIbIO YPaBHEHHH.

JluneliHOe ypaBHEHHE C JABYMs NMEpeMEHHBIMH M ero rpaduk. Cuctema IBYX JMHEHHBIX
yYpaBHEHMH ¢ JByMs NepeMeHHbIMH. PemieHune cucreM ypaBHEHHMH CIOCOOOM IOACTaHOBKH.
[Tpumepsl pelieHns: TEKCTOBBIX 3a7jayd ¢ TOMOIIBIO CUCTEM ypaBHEHUI.

DOyHKIUHA

Koopaunara Toukn Ha mnpsimol. UucioBele npoMexyTku. PaccrosHue Mexay IByMs
TOYKaMU KOOPAMHATHOU IIPSIMOM.

[IpsmoyronbHas cuctema koopawHaT, ocu OX m Oy. AOcmucca W opauHATAa TOYKH Ha
KOOpAMHATHOM IuiockocTH. Ilpumeps! rpadukoB, 3amaHHbIX (Qopmynamu. UrteHue rpapukon
peanbHbIX 3aBucuMocTed. [lonstue ¢ynxkuun. I'padux ¢ynkuuu. CpoiicTBa  (QyHKIMIA.
JluneitHas QyHkums, e€ rpapuk. ['paduk Gynkmum y = |X|. ['paduueckoe pemieHne JTUHEHHBIX
YpaBHEHUH U CUCTEM JIMHEHHBIX YPaBHEHUM.

8 KUIACC

Yuciia 1 BLIYUCJICHUA



KBaaparueiii kopeHb u3 uucia. [lonstue 00 wuppanuoHanpbHOM dwmcie. [lecaTuuHbie
npuOJIMKEHUsT UPPALMOHANBHBIX unces. CBoMcTBa apupMETHIECKHX KBAJAPATHBIX KOPHEH M UX
IPUMEHEHHE K IMpeoOpa30BaHUI0 YMCIOBBIX BBIPRXKEHUHW WU BBIYMCICHUSAM. JleHCTBUTEIbHbBIE
qucia.

Crernens ¢ 1eqbIM IT0Ka3aTeaeM U e€ cBoiicTBa. CTaHaapTHas 3aluch YKCa.

Anrebpanyeckue BrIpaKEHUSIAJITeOpandecKue BbIpaskeHus

KBanpatublii TpEéxuiieH, pa3ioxKeHne KBaAPaTHOTO TPEXUICHA Ha MHOKHUTEIH.

Anrebpanyeckas apoOb. OCHOBHOE CBOWCTBO anreOpanyeckod npobu. CroxkeHue,
BbIUMTAHUE, YMHOXKEHHE, AeNieHUue ajaredpandeckux apoOeil. PanuoHanbHble BBIPAXKEHUS U UX
peoOpazoBaHueE.

VYpaBHeHMs U HEpaBEeHCTBAY pABHEHHMS M HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢GopMmyna KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenune ypaBHeHMl, cBoAIIMXCA K JMHEWHBIM U KBajapaTHbIM. IIpocteifmne npoGHO-
paloHaIbHbIC YpaBHEHUS.

['padmyeckas MHTEpHpeTanys ypaBHEHUN C JABYMs MEPEMEHHBIMH M CHUCTEM JIMHEWHBIX
YpaBHEHUU C OBYMs MEepeMEHHBbIMU. [IpuMepbl perieHusi CUCTEM HEIMHEWHBIX ypaBHEHUH ¢
JBYMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 33124 alIreOpandecKuM CriocoOoM.

YucnoBble HEpaBEHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCUbHOCT HepaBeHCTB. JIuHeilHble HepaBeHCTBA ¢ OJHOM mnepeMeHHOW. Cucrtemsl
JIMHENHBIX HEPABEHCTB C OJHOU ITEPEMEHHOM.

OyHKIMPYHKIUT

[Tonstue ¢pynkuuu. OOGNaCTh ONMpeaesieHNs] 1 MHOXKECTBO 3HaueHUH (QyHKIuHU. CriocoObl
3aanus QyHKIUH.

I'padux Qynxmuu. UYrenue cBoicTB ¢(yHKIMM 1o e€ rpaduky. Ilpumepsl rpadukos
(GYHKLUH, OTpaXXaIOLINX peaIbHbIE TPOIECCHI.

@YHKINY, ONUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO MPONOPIHOHAIbHBIE 3aBUCUMOCTH, HX
rpaduxu. Oynxupn y = X2,y = X3, y = VX, y=|x|. ['paduteckoe pemreHne ypaBHeHH i CHCTEM
YpaBHEHUM.

9 KUIACC

Yucsa v BbIYUCICHUSA

PanmonaneHble uncia, UppallMOHANbHBIE YKCa, KOHEYHbIE U O€CKOHEYHbIE JEeCITUYHBIE
npobu. MHOXeCTBO JEHCTBUTENbHBIX YHCEN, JCHCTBUTENbHBIE 4MCIA KaKk OECKOHEUYHbIE
JecATUYHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXKECTBOM
JIEHCTBUTEIIBHBIX YUCET U KOOPAUHATHOU IPSMOM.

CpaBHeHuE JEHCTBUTENBHBIX YHCeN, apu(pMeTHUYEeCKHe AEUCTBUSA C JAEUCTBUTEIHHBIMU
YUCIIaMHU.

Pasmepsl OOBEKTOB OKPYKAIOLIET0 MHpPA, IUTEIBHOCTH IPOLECCOB B OKPYXKAIOIEM
MUpe.

[TpubnnxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh NpHOMMKeHHUs. OKpyrjieHue yucel.
[Ipukuaka v olieHKa pe3yJIbTaTOB BHIYUCICHUM.

YpaBHeHHUS M HEpaBEHCTBA

JIunelinoe ypaBHeHue. PelieHne ypaBHEHUHN, CBOASIIMXCA K JIMHEHHBIM.



KBampatHoe ypaBHeHue. Pemienue ypaBHEHHU, CBOISAIIMXCA K  KBaJAPATHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl penieHuss ypaBHEHUN TpeTbeld M 4YETBEPTOM CTENEHEH
Pa3I0KEHUEM Ha MHOKUTEIIN.

Pemenne  npoOHO-pallMOHANBHBIX  ypaBHEeHUW.  PemieHwe — TEKCTOBBIX  3ajau
anredpandeckuM METOIO0M.

VYpaBHeHUe C ABYMS NEpeMEHHBIMH U ero rpaduk. PemieHue cuctem ABYX JTUHEWHBIX
YpaBHEHUH C JBYMS INEPEMEHHBIMU. PemieHue cucrteM JABYyX YpaBHEHHM, OJHO M3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOpPOM cTeneHu. ['paduueckas MHTEpHpeTalus CUCTEMbl ypaBHEHUH C
JIBYMsI [IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne JMHEMHBIX HEPABEHCTB C OJHOW NEpPEMEHHOW. PerieHue cucreM JIMHEMHBIX
HEPaBEHCTB ¢ OAHOW mepeMeHHOU. KBanmpartneie HepaBeHCTBa. ['paduyeckass MHTEpHpeTanus
HEPaBEHCTB U CHUCTEM HEPABEHCTB C JIBYMsI [IEPEMEHHBIMH.

OyHKIMNPYHKIUT

KBanparuunas ¢ynknus, e€ rpapuk u cpoiictBa. [lapaGoma, KOOpAMHATHI BEPIIHHBI
napaboJibl, 0Cb CHMMETPHUH MapadoIbl.

I'padukn dyrkmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x|, u ux cBoiicTa.

YucioBble nocienoBaTelbHOCTH YHCI0BBIE MOC/Ie10BATEIbHOCTH U IIPOrpecCHu

[TonsiTHe YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJjaHuEe TOCIEI0BATEILHOCTH PEKYPPEHTHOM
dbopmyroit u popMyIoi N-To wiieHa.

Apudpmernueckass U reomerpuyeckas — nporpeccur.  ®dopmynsl N-ro  4ieHa
apu(QMeTUYECKON U FeOMETPUUECKOMN MPOTPECCHii, CyMMBI MIEPBHIX N UJICHOB.

N300paxeHne 4jaeHOB apUPMETHUECKON M TeOMETPUYECKOM MpOorpeccuid TOYKaMU Ha
KOOPJAMHATHOM MJIOCKOCTU. JIMHENHBIN 1 SKCIOHEHIMAIbHBINA POCT. CII0KHBIE TPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHoCTHBIE PpPe3yabTaThl OCBOCHHUS MPOTpaMMbl ydeOHOro Kypca «Aunredpay
XapaKTEePU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpeca K MPOLLJIOMY W HACTOSAILIEMY POCCHICKOW MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHMXKECHHSIM POCCHUMCKMX MAaTEMaTUKOB H POCCHUCKOU
MaTEeMaTUYECKON IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:KIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TpakIaHMHA W peaM3ali €ro IpaB,
MPEACTABICHHEM O MAaTEMaTUYeCKHX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SBIICHUH, MPOLIETYp TPakIaHCKOTO o0IiecTBa (Hampumep, BHIOOPHI, OMPOCH), TOTOBHOCTBHIO K
O0CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTHUUYECKUM MPUMEHEHUEM JOCTHKEHUM
HAyKH, OCO3HAHUEM BaXXHOCTH MOPATbHO-3THUECKUX IMPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) TpyaoBO€E BOCIMTAHME:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHE B PEIICHUM MPAKTUYECKUX 3aJad MaTeMaTUYECKOU
HAIPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEMaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCeil
JKU3HH JIJIS1 YCTICTHOM Mpo(deCCHOHATBHOM IEATeTbHOCTH M PA3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOEHHWEM WHIMUBHUAYAIHHOM TpPAaeKTOpUU OOpa3oBaHUs U
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEI;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CITOCOOHOCTBIO K SMOIIMOHAJIBHOMY M JCTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, PACCYK/ICHUM, YMEHUIO BUACTh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpUEHTAIIMEN B NEATETLHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEJCTaBICHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEIOBEKa, NPHUPOABI M O0OIIEeCcTBa, TOHHUMAaHUEM
MaTeMaTHYeCKON HayKu Kak chepbl YelIOBEYECKOW [eATENbHOCTH, JTaloB €€ pa3BUTUSA U
3HAUMMOCTH JIJIs1 Pa3BUTHUS LIMBUJIN3ALIUU, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM TIO3HAHWS MHpa, OBJAJCHUEM TPOCTEUIINMH HAaBBIKAMU
HCCIIeIOBATEIIbCKON IeITEIIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (¢GopMHpoBaHMe  KYJLTYpPbl  310POBbS M
3MOIMOHAJIBLHOIO 0JIATONOJIYYHS:

TOTOBHOCTBIO TPUMEHATh MaTEMaTHYECKHE 3HAaHMUS B HMHTEPECAX CBOETO 3/I0POBBS,
BEJICHUS 37I0POBOTO 00pa3a >KM3HU (3I0pOBOE MHUTAHHE, COATAHCHPOBAHHBIM PEKUM 3aHATUN U
OTIIbIXa, peryispHas Qu3udeckas aKTHUBHOCTh), CHOPMHUPOBAHHOCTHIO HaBBIKA pedIEKCHH,
MpU3HAHUEM CBOETO TpaBa Ha OMMOKY U TAKOTO K€ MpaBa IPYroro 4eIoBeKa;

7) 3K0JI0rnYecKoe BOCIIUTAHUE:

OpHUEHTAIMEH HAa MPUMEHEHHWE MaTEeMaTHYECKMX 3HAHWM IS pelIeHUs 3a/ad B 00JacTh
COXPAHHOCTH OKpYXKAIOIIEH cpefbl, MIAHUPOBAHUS MOCTYNKOB W OLIEHKM HMX BO3MOXHBIX
MOCIEACTBHIA ISl OKPYXKAIOUIEH Cpe/bl, OCO3HAHUEM TII00AIILHOTO XapaKkTepa dKOJIOTHUYECKUX
npo0JIeM U yTeH UX PEIICHHUS;



8) apanTanus K U3MEHAIOIMMCS YCJIOBUAM CONUAIBHON U IPUPOJTHOI Cpebl:

TOTOBHOCTHIO K IIGI>’ICTBI/I$IM B YCJIOBUAX HCOHpCIIeJIéHHOCTI/I, IOBBIIICHHUIO YPOBHSA cBOCH
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO JCATCIBbHOCTh, B TOM YHUCJIC YMCHUC YUUTHCA Y APYTrUux
JroJiel, mpuoOpeTaTh B COBMECTHOW NEATEILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUU M3
OTIbITA IPYTHX;

HE00X0IMMOCTBIO B (DOPMHPOBAHNN HOBBIX 3HAHMIA, B TOM 4ucie (GOPMYIHPOBATH UJEH,
IIOHATHUSA, THIIOTC3bI 06 06’b€KTaX " ABJICHUAX, B TOM YHUCIIC paHCC HCU3BCCTHLIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYAlMIO0, BOCHPUHHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEP, KOPPEKTHPOBaTh NPUHMMAEMBIE DPELIEHUS U
neicTBus, GOpPMyYIMPOBATh U OLIEHUBATH PUCKH U MOCJIEACTBUSA, POPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATDBI

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC yqeﬁnble JeHCcTBUA

Bba3zoBble Jioruyeckue eiicTBUS:

® BBUIBISITH M XapaKTEPU30BATh CYIIECTBEHHBIE MPHU3HAKK MAaTEMAaTHYECKUX OOBEKTOB,
MOHSTHUI, OTHOIICHUH MEXIy MOHITUSIMH, (HOPMYIHPOBATH OMpEIENCHUs MOHSITUH,
yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIaccu(PUKAIIMN, OCHOBAHUS sl 00001eHus
U CPaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAIH3a,

e BOCIPUHMMATh, (POpPMYTUpPOBaTh U MPeOoOPa30BHIBATH CYXKIEHUS: YTBEpAUTEIbHBIE U
OTpHIIATENbHBIC, €TUHIUYHBIC, YACTHBIEC U 00IINE, YCIOBHEIC,

®  BBIIBIIITH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U TIPOTUBOPEUHS B (haKTax,
JAHHBIX, HAONIONEHUSAX W YTBEPKACHUSX, Ipeararb KPUTEPUH ISl BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUH;

e JlenaTh BHIBOZBI C HCIIOJIb30BAaHHEM 3aKOHOB JIOTHIKH, JEIYKTUBHBIX W MHIYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIIOUEHUH 110 aHaJIOTHH;

e pa3dupaTh JIOKa3aTENbCTBA MATEMAaTHYECKHX YTBEPXKICHHWH (TMpsMBIE W OT
IPOTUBHOTO), POBOJUTH CaMOCTOSITENIEHO HECIIO’KHBIE JI0Ka3aTeabCTBA
MaTeMaTHYeCKuX (PAKTOB, BBICTPAaUBATh APTYMEHTAIMIO, NPUBOIUTH IPHMEPHl U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

e BbIOMpaTh cnocob pemieHHus y4eOHOM 3aaauu (CpaBHHUBATh HECKOJIBKO BAapUAHTOB
pelieHusi, BbIOMpaTh Hanbosee MOAXOASIUN ¢ YIETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KPUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA !

® UCMOJb30BATh  BONPOCHl KAk  HCCIEIOBATENIbCKUNA  MHCTPYMEHT  IO3HAHMA,
bopmynupoBaTh BOIIPOCHI, ¢bukcupyromue IIPOTUBOpPEYHE, npobiemy,
CaMOCTOSITENIbHO YCTaHaBIMBaThb MCKOMOE M JlaHHO€, (OpPMHUPOBATh THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIUIO, MHEHHUE;

® T[POBOJUTH IO CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY HECJIOXHBIH SKCIIEPUMEHT,
HEOOJIbIIOE HCCIEOBaHWE II0 YCTAHOBJIEHHMIO OCOOEHHOCTEH MaTeMaTHYecKOIo
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXYy COOO0I;

e camocCTOoATEeNbHO (opmynupoBaTh O00OOIIEHUS W  BBIBOJABI 1O  pe3yjbTaTaM
POBEAEHHOTO HAOIIOCHNS, UCCIICAOBAaHMs, OLEHUBATh IOCTOBEPHOCTh MOJIYYECHHBIX
PE3ybTaTOB, BBIBOJIOB U 000OIICHMIA;



MPOrHO3UPOBATE BO3BMOXKXHOC Pa3BUTHUC MPOLECCCA, 4 TAKKC BEIABUTATH ITPCATIOJIOKCHUA
0 €TI0 Pa3BUTHH B HOBBLIX YCJIOBUSX.

Pabora ¢ unopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTH MH(OPMALIUU, AAHHBIX, HEOOXOIUMBIX
JUIsl pELIEHNUs 3a]1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPHPETUPOBATH MH(POpPMAILIHIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

BbIOUpaTh GOpMy MpeAcTaBiIeHUs UHPOPMALIMK U UIUTIOCTPUPOBATH pPelllaeMble 3a1a4u
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLICHUBATh HAAEKHOCTh MH(POPMAIIUH 110 KPUTEPUSAM, MPEATIOKECHHBIM YUUTEIIEM HIIU
c(hOpMYJIMPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC YUeOHbIe 1eliCTBUSA:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJICHHSI B COOTBETCTBUH C YCIOBUSIMH U IEISIMHU
oOI1IeHus, SICHO, TOYHO, TPAaMOTHO BBIp@XaTh CBOIO TOYKY 3pEHHs] B YCTHBIX M
INUCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHMS 110 XOAY PELIeHUs 3a/la4d, KOMMEHTHPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

B X0/ 00CYXJIeHHs 331aBaTh BOIPOCHI O CYLIECTBY 00CYX/1aeMOW TeMbl, IPOOIEMBI,
pemiaeMoil  3ajauM, BbICKA3bIBaTh WUJEHM, HALEJICHHbIE HA IIOUCK PpELICHMS,
COIIOCTABJIATh CBOM CYXACHUSA C CYXICHMSAMU JpPYrMX YYacTHUKOB JIMAJIOra,
0oOHapyKUBaTh pPa3IMune U CXOACTBO MO3ULIUHI, B KOPPEKTHOH opme GpopMyIrpoBaTh
pa3HoOTracHsi, CBOM BO3PAKEHUS;

IIPEJICTABIISITh PE3YNbTAaThl PEUICHUS 3a7aud, SKCIEPUMEHTA, UCCIEI0BAaHUA, TPOEKTA,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C y4ETOM 3ajad Npe3eHTalud U
0COOEHHOCTEH ayAuTOpUH;

NOHMMATh U MCMOJb30BaTh MPEUMYILECTBA KOMaHIHON M WHAUBUAYAJIbHON pabOThI
IIPU peIIeHNN y4eOHbIX MaTeMaTHUECKUX 3a71ay;

IPUHUMATD 11€JIb COBMECTHOMN J1€ATEIbHOCTH, IUIAHUPOBATh OPTaHU3AIIMI0 COBMECTHOM
paboThl, pacnpenensaTh BUAb padbOT, JAOrOBapHBaThCA, OOCYXKJAaTh MPOIECC U
pe3yiabTatr paboThl, 00001aTh MHEHHS HECKOJIBKUX JIFOJIeH;

y4yacTBOBaTh B TIpyHnmoBbIX ¢GopMax paboTbl (00CyXkaeHHsS, OOMEH MHEHUSIMH,
MO3TOBBI€ IITYPMBI M JIPYTHE), BBIIOJIHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH
CBOM JIEHCTBUS C APYTUMHU YJ€HAMH KOMAaH[bl, OLICHUBATh KaueCTBO CBOEro BKJIaja B
o0l MPOIYKT MO KPUTEPUSM, CHOPMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIFHO COCTAaBJIATh IUIAH, aJIrOPUTM pELIeHUs 3ajaud (WIM €ro 4YacTb),
BBIOMpPATh CHoco0 pemeHus: ¢ yu€TOM HMEIOUIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUIN C y4ETOM
HOBOM MH(OpMaIuu.

CﬂMOKOHTpOJ’Ib, 3MOLNUOHAJIBHBIA HHTEJLJIEKT:

BJIJICTh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoIlecca U pe3ysbTaTta perieHus
MaTeMaTHUYeCKOM 3aJ1auu;
MPEIBUICTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IPU PELICHUH 3a7a4H, BHOCHTh
KOPPEKTUBBI B JEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWJCHHBIX OLIHOOK,
BBISBJICHHBIX TPYJIHOCTEW;



® OLICHUBATb COOTBETCTBUE PE3ysbTaTa AEATEIbHOCTH IIOCTABICHHOMN LIEJIU U YCIOBUSM,
OOBSICHAT MPUYMHBI JOCTHKEHHUS WM HEJOCTH)KEHUS LeNM, HAaXOOUTh OIIUOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATDI

K konmy oOyuenuss B 7 kJacce OOydarOUMiics MOMYYHUT CIEIYIOUIUE INPEIMETHBIC
pE3yJIbTaThL:

Yucia 1 BBIYMCICHUSA

BeinonHATe, coderas yCTHble M NHUCbMEHHbIE NPUEMBI, apu(pMETHYECKHE IEHCTBUS C
paloHaIbHBIMU YHCIAMHU.

HaxonuTe 3HaueHHs YHCIOBBIX BBIPAXKEHUN, NPUMEHATH Pa3HOOOpa3HbIE CIOCOOBI U
OpuéMbl  BBIYUCIEHHUS 3HAYCHMH JPOOHBIX BBIPAXKEHUH, COAEP)KAIIMX OOBIKHOBEHHBIE U
JeCATUYHbIE JPOOH.

[lepexonuTh OT 0AHOHN (HhOPMBI 3aMMCU YUCEN K JIpYyrod (IIpeoOpa3oBbIBATH JAECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYACTHOCTH B OECKOHEYHYIO
JIECATUYHYIO IPO0B).

CpaBHMBATh U YIOPSIOYMBATh pallMOHAIbHBIE YUCIIA.

OxpyrisTh uncna.

BbINoMHATE NPUKKUIKY M OLIEHKY pe3y/bTaTa BHIYMCICHUM, OLICHKY 3HAYEHUN YHCIIOBBIX
BbIpaX€HHI. BBIMOMHATE AEHCTBUS CO CTENEHSMU C HATYpaJIbHBIMU MOKA3aTEISIMH.

[TpyuMeHATh NPU3HAKU JETUMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYPAJIbHBIX YHCEIL.

Pemars nNpakTHMKO-OPUEHTUPOBAHHBIE 3aJaud, CBS3aHHBIE C OTHOIIEHUEM BEJIWYMH,
IPONOPLUOHAILHOCTHIO BEJIMYUH, IPOLEHTAMH, UHTEPIPETUPOBATH PE3YJIbTAThl pEIICHUs 3aa4
¢ Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOICTBAMM paccMaTpUBaEMbIX OOBEKTOB.

AuredpanyecKkune BbIPaKeHUs

Hcnonb3oBatek anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIHMKY, IPUMEHSATH €€ B Ipoliecce
OCBOEHUS y4eOHOr0 MaTepuara.

HaxonuTh 3HaueHNst OyKBEHHBIX BBIPAXKEHUH MTPH 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BeinonHATe npeoOpazoBaHusl LIEI0r0 BBIPAKEHHS B MHOTOWIEH NMPUBEIEHUEM MOI00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINOMHATE YMHOKEHHE OJHOYIEHa Ha MHOTOWIEH W MHOTOYIeHa Ha MHOTOYJIEH,
NPUMEHSTH (POPMYIIBI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCylecTBIATh pa3I0KEHUE MHOTOWIEHOB HA MHOMKUTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKM 0OIIero MHOKUTENS, TPYNIHUPOBKH CIaraeMbIX, IpUMEHEHHUs (HOpMy COKpamEéHHOro
YMHOXEHHUS.

[TpumensTh npeoOpa3oBaHUS MHOTOWIEHOB Ui pEUIeHHs] pPa3IMyHBIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEAJIbHOU TPAKTHKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH MOKa3aTeNsIMH JUIsd peoOpa3oBaHuUs
BBIPAKCHUIA.

YpaBHeHUs1 1 HEPABEHCTBA

Pewrars yMHENHbIE ypaBHEHUS C OJHOW NEPEMEHHOMW, NPUMEHs IIpaBuia Iepexoga OT
UCXOJHOIO YypaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, sBi€TCSd 1M YHUCIO KOPHEM
YpaBHEHMS.

[TpumensTH rpaduyeckre METOIbl IPU PELICHUHN JINHEHHBIX YPAaBHEHNUH U X CUCTEM.



[TonGupats mpuMepsl Map YUCe, ABISIONIMXCS PEIICHHNEM JTMHEHHOIO YPaBHEHU S C ABYMS
IIEPEMEHHBIMH.

CtpouTh B KOOPAMHATHON IJIOCKOCTH TpauK JUHEHHOTO YpaBHEHHS C JBYMS
HEPEMEHHBIMHU, TOJIb3YACh I'PapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemare cucreMbl IByX JIMHEHHBIX YPaBHEHMH C JIByMs II€PEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.

CocTaBisiTh M pemniath JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX YpaBHEHHWM IO
YCIIOBUIO 3a/la4d, HMHTEPIPETUPOBAaTh B COOTBETCTBHUM C KOHTEKCTOM 3alayd IOJIY4YCHHBIN
pe3yJIbTarT.

DOyHKUUHA

N300paxarb Ha KOOPAMHAaTHOW NPSIMOM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpAMHATaM, JIy4Md, OTpPE3KH, MWHTEpBaJbl, 3alllCbIBaTh YHUCIOBBIE IIPOMEXYTKH Ha
aJreOpanyeckoM s3bIKe.

OtmeuaTs B KOOPAMHATHOM IJIOCKOCTUM TOYKM M0 3aJaHHBIM KOOpAMHATaM, CTPOUTh
rpaduku uHeHHBIX QyHKuuid. CTpouts rpaduk GyHKIMH Y = [X|.

OnuceiBaTh C MOMOIIBIO (YHKIMH M3BECTHbIE 3aBUCUMOCTH MEXIY BEIMYUHAMU:
CKOPOCTb, BpeMs, PacCTOSIHME, LI€HAa, KOJIMYECTBO, CTOMMOCTb, HPOU3BOIUTEIBHOCTb, BpeMH,
00BEM pabOTHI.

Haxoauts 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduueckuil crocod NmpejcTaBiIeHUs M aHAIW3a UHPOPMALUU, U3BIEKaTh U
UHTEPIPETUPOBATH HHPOPMALIUIO U3 TPa(QUKOB peaTbHbBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xoniy oOyueHuss B 8 kJiacce 0OOydarOmMICS TOJYYUT CIEAYIONIAE TPEIMETHBIE
pe3yabTaThI:

Yuciia 1 BbIYHCICHUSA

Hcnonp30BaTh HayallbHBIE NPEACTABJICHUS O MHOXECTBE JCHCTBUTENBHBIX YHMCEN IS
CPaBHEHHMsI, OKPYIJIEHUS M BBIYMCIECHUMN, U300pa)kaTh EHCTBUTENIbHBIE YHUCIIA TOYKAMU Ha
KOOPJIMHATHOU IIPSIMOM.

[TpuMeHATh TOHATHE apU(PMETHYECKOrO KBaJpPaTHOTO KOPHS, HAXOIUTh KBaJpaTHBIE
KOPHH, UCIOJIb3Yys IPU HEOOXOAUMOCTH KAJIBKYJIATOP, BHIIOIHATH MPeoOpa3oBaHus BhIpAKEHHH,
coJiepKalliX KBaJpaTHbIE KOPHHU, UCTIOJIb3Ysl CBOWCTBA KOPHEH.

Hcnonp3oBaTh 3amucu OONBIIMX W MaJbIX YHCEN C TMOMOIIBI0 JECATUYHBIX IpoOed
crenenel yucina 10.

Auredpanyeckune BbIPaKeHHUs

[IpuMeHsTh TMOHSATHE CTENEHH C IeJIbIM II0Ka3aTesieM, BBIMOJHATh IpeoOpa3oBaHuUs
BBIPAKEHMM, COAEPIKALIUX CTEIEHH C LIEJIBIM ITOKa3aTEJIEM.

BBINONHATE TOXJECTBEHHBIE NPEOOpa3OBaHMs PALMOHANBHBIX BBIPAKEHUH Ha OCHOBE
IpaBuiI JEMCTBUN HAaJL MHOTOUJICHAMH M alredpanyecKuMu JpoOsMu.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIEH HA MHOKUTEIH.

[IpumensTh mnpeoOpa3oBaHUsl BBIPAKEHUW JJs  pEIIeHUs Ppa3IMyHbIX 3a]ad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOM TPAKTHKU.

YpaBHeHHUS M HEPaABEHCTBA

Pemare nuHeiHbIe, KBaApaTHBIE YPABHEHUS U PALIMOHAJIBHBIC YPABHEHHS, CBOASAIIMECS K
HUM, CUCTEMBI IByX YPABHEHUH C IBYMs [ICPEMEHHBIMH.

IIpoBOAUTH MPOCTEUIINE UCCIENOBAHNS YPABHEHUM U CUCTEM YPaBHEHHUH, B TOM YHCIIE C
OpUMEHEHHEM TIpadUUecKuX TIpEACTaBICHUN (ycTaHaBIMBaTh, MMEET JHM YpaBHEHHE WU
cUCcTeMa YpaBHEHUI pelleH s, €ClIi UIMEET, TO CKOJIBKO, M IIpoYee).



[TepexoauTh OT CIOBECHON (GOPMYIHPOBKH 3amaur K €€ anreOpandeckod MoJenu C
IOMOIIIBIO  COCTaBJICHUSI YpPAaBHEHHMS WJIM CHCTEMBl YypPaBHEHUH, HMHTEPIPETUPOBATh B
COOTBETCTBUH C KOHTEKCTOM 33Ja4M TMOJTY4YEHHBIN pe3ysbTaT.

[TpuMeHSTHh CBOWCTBA YHCIOBBIX HEPABEHCTB JIJISl CPABHEHUS, OIICHKHU, PElIaTh JIMHEHHBIC
HEPaBEHCTBA C OJHOM TEPEMEHHOW M WX CHCTEMBI, JaBaTh TIpadUYecKyl0 HIUTIOCTPAILIUIO
MHOYECTBa PEIICHU HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[lonumMaTh ® WCHOJB30BaTh  (YHKIMOHAIBHBIC TIOHATHS M SI3BIK  (TCPMUHBI,
CHUMBOJIMYECKUE OO0O3HAYCHUS), ONPEACISITh 3HAa4eHHWE (PYHKIMU TI0 3HAYCHUIO apryMEHTa,
OTIpeNeNATh CBOWCTBA (PYHKIUH 110 €€ TpaduKy.

Crpouts rpaduku 371eMeHTapHbIX (GYHKIUN BUIA:

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

K koHiy oOyueHuss B 9 KkJjacce OOydarONMiiCs MOJIYYHUT CICIYIONIUE IMPEIMETHBIC
pe3yabTATHI:

Yucjia ¥ BBIYHCIEHHUSA

CpaBHHBATh ¥ YIOPSIOYMBAThH PAI[HOHABHBIC U UPPAIIMOHAIBHBIC YHCIIA.

BbinonHATh apudMeTHUeCKUe NESHCTBHS ¢ PallMOHAILHBIMU YHUCIIAMH, COYETasi YCTHBIC U
NUCHbMEHHBIC TIPUEMBI, BBITIOIHSITH BEIYUCICHHS C MPPAMOHATIHHBIMH YHCIIAMH.

HaxoauTe 3HaueHMs CTETEHEH ¢ IeNbIMU TOKa3aTeIsIMA M KOPHEH, BBIYMCIATh 3HAYCHUS
YHCIIOBBIX BBIPAXKEHUH.

OKpyryisTh JAEWCTBUTENbHBIC YHCIA, BBIMONHITH MPUKHUIKY pe3yabTaTa BBIYHCICHUH,
OIIEHKY YHMCIIOBBIX BBIPAKECHUH.

YpaBHeHUs] U HEPABEHCTBA

Pemmate nuHelHbIE W KBaJpaTHbIE YypaBHEHHS, YpPaBHEHHS, CBOJIIMECS K HHM,
npocTeime ApoOHO-PaMOHAIbHbIE YPaBHEHHUS.

Pemarh cuctembl IBYX JIMHEWHBIX YpPaBHEHHMH C JBYMsI IEPEMEHHBIMH U CHCTEMBI JABYX
YpaBHEHHIA, B KOTOPHIX OJHO YpaBHEHHE HE SIBIISICTCS TMHEHHBIM.

Pemate TekcToBBIe 3amauM  anreOpandecKMM CHOCOOOM C TOMOIIBIO COCTaBJICHUS
YpaBHEHUS WJIM CUCTEMBI IBYX YpaBHEHUH C IBYMS MEPEMEHHBIMH.

[TpoBOaUTH MpOCTEHIIIME UCCIEIOBAHNS YPABHEHUI U CUCTEM YpaBHEHMH, B TOM YHUCIIE C
NpUMEHeHHEeM TpadUYecKuX TPEICTaBICHUH (yCTaHABIMBAaTh, MMEET JIM YpaBHEHHE WU
cucTeMa YpaBHEHUI peIIeHs, €CIIi IMEET, TO CKOJIBKO, B TIpovee).

Pemarr nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbICE HEPABEHCTBA, HW300pa)kaTh pEIICHHE
HEpaBEHCTB HA YMCIIOBOW MPAMOM, 3aITUCHIBATh PEIIEHHE C TTOMOIIbIO0 CHMBOJIOB.

Pemrate cucTeMBl JMHEHHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKIIIOYAIOIINE
KBaJ[paTHOE HEPABEHCTBO, W300pakaTh pEIICHHE CHCTEMBbI HEPAaBEHCTB HA YUCIIOBOW MPSIMOIA,
3aIMMCBIBATh PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPH PEIICHUN PA3IMYHBIX 3a7ad.

DOyHKIUHA

Pacrnio3HaBaTh PyHKIIMHM HU3y9eHHBIX BHIIOB. [I0Ka3bIBaTh CXEMAaTHYECKH PACIIOIOKECHHUE HA

KOOPJAMHATHOMH M10cKocTH rpadukoB GyHkimil Buga: y = kx, y = kx + b, y = k/x, y = ax2 + bx +

C,y=x3,y= VX, Yy = |X|, B 3aBUCMMOCTH OT 3HA4YeHUI KOA(PPUIIMEHTOB, ONMUCHIBATH CBOMCTBA

G YHKIIHA.



Crtpouts M M300paXkaTh CXEMaTH4YEeCKH TpadUKH KBAaAPATUYHBIX (YHKIUH, ONHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMNA MO UX TpaduKam.

Pacno3naBare  kBajpaTuyHyl0 (QyHKOMIO 10  (opmyne, TPUBOAUTH  MPUMEPHI
KBaJIpaTUYHBIX (QYHKINHI U3 peanbHON KU3HH, QU3HKH, TEOMETPHH.

YucioBble MOCI€10BATETLHOCTH U IPOTPECCHH

Pacnio3naBate apu(METHUECKYI0O U TEOMETPUYECKYIO MIPOTPECCUU MPU PasHBIX CIIOCO0ax
3aJjaHus.

BBIMONMHATE BBIYMCICHHS C HWCIOJIB30BaHUMEM (OPMYN N-TO 4jieHa apu(pMETHYECKOH u
reOMETPUYECKON IPOrpeccuii, CyMMBI MEPBBIX N YJICHOB.

N300pakaTh 4ieHbl OCIE0BATEIBHOCTH TOYKAMH HA KOOPJMHATHON TIOCKOCTH.

Pemate 3amaun, CBSi3aHHBIC C YMCIOBBIMHU IOCIIEIOBATEIBHOCTSMHU, B TOM YHUCIIE 3a7a4d
U3 peasibHO KHU3HHU (C UCIOIb30BaHHEM KAIIBKYJIATOPA, IU(PPOBBIX TEXHOJIOTHIA).



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnbsie IIpakTnyeckue
MPOrpamMmbl Bcero o0pa3oBaTeJibHbIE
padoTshI padoThI
pecypchl
1 Yucma v Beruncienusa. PanimonansHble o5 1 bu6mmoreka [IOK
qucia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 A 27 1
ArCOPAIeCKHe BHIpaCHHA https://m.edsoo0.ru/7f415b90
bubmuorexa [JOK
2 1
3 ¥PABHEHI 11 HepaBeHeTa 0 https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
4 K . @ 24 1
OOPAHHATEL H rpaguicH. DyHicui https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
IT 1
> OBTOpeHie i obobuerie 6 https://m.edsoo0.ru/7f415b90
BIIEE KOJIMYECTBO YACOB I1
ObL] Q) CTBO HACOB IIO 102 5 0

[NPOTPAMME



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uwucna u Beruncinenus. KBagpaTaeie KOpHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Berunciaenus. CTEeHsb ¢ 1ebIM 7 bu6mmorexa [IOK
HIOKa3aTeseM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKue BbIpaKCHUS. 5 1 bubnnoreka [JOK
KBaaparHsiii TpéxdieH https://m.edsoo.ru/7f417af8
AnreOpanyecKue BbIpaKCHUS. bubnnoreka [JOK
4 15 1
Anrebpanueckast JpooOb https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHCTBA. KBagpaTHbIe bubnuotexa [JOK
5 15 1
ypaBHEHUS https://m.edso0.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnunorexa [JOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 .H 12 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
) .
8 YHKIUH. OCHOBHBIC HOHSTHA > https://m.edsoo0.ru/7f417af8
bubmuorexa [JOK
9 ) 4 9
yuiiH. uCi0BbIC pyHKLHH https://m.edsoo0.ru/7f417af8
bu6mmorexa [IOK
10 IT 6 1
oBTOpeiie it 0000ueHIe https://m.edsoo0.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10
i 102 5 0

[TPO'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
Ne n/m Konrpoabnsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
1 Yucna u Berunciienus. JleiicTBUTENbHEIC 9 bu6nmoreka [IOK
qucna https://m.edsoo.ru/7f419d08
5 YpaBHEHHUS U1 HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubmmoreka [JOK
OJTHO¥ MepeMEeHHON https://m.edsoo0.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 14 1 bubnnorexa [JOK
ypaBHEHUI https://m.edsoo.ru/7f419d08
bubnuoreka [IOK
4 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.eds0o.ru/7f419d08
bubmmoteka IIOK
> Dyt 16 1 https://m.edsoo.ru/7f419d08
6 YucioBbIe MOCIEN0BATEILHOCTH 15 1 bubmorexa HOK
https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 18 1 bubmmoteka IIOK
3HaHHH https://m.edsoo.ru/7f419d08
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
N KosunyecTBo 4acoB 1 JIeKTPOHHBbIE U(PPOBHIE
° ara
Tema ypoxa Konrpouabnsie IIpakrnyeckue oOpa3zoBaTe/bHbIE
n/n Bcero U3YYEeHUS
padoTbI padoThbI pecypcbl
1 [TonsiTHE parMOHAIILHOTO YUCIA 1
5 Apudmernueckue T1eUCTBUS C 1
paloHaIbHBIMU YHCIIAMU
3 Apudmernueckue neiicTBus ¢ 1
palMoOHATBHBIMH YHCTIAMU
4 Apudmernueckue T1eUCTBUS C 1
paloHaIbHBIMU YHCIAMU
5 Apudmernueckue neiicTBus ¢ 1
paIoHaIbHBIMU YHCIAMU
6 Apudmernueckue IeiCTBUS C 1
palMoHATBHBIMH YHCTIAMU
7 CpaBHeHMe, ynops10uMBaHue 1
paIMoOHaTbHBIX YHCEN
3 CpaBHeHue, ynopsg0unBaHue 1
paIMOHaTBHBIX YHCE
9 CpaBHeHMe, ynops10uMBaHue 1
paIMOHATIBHBIX YKCE
10 Crenenb ¢ HaTYpaJIbHBIM 1 bubnmoreka [JOK
HoKa3arenem https://m.edsoo.ru/7f4211de
11 CremneHb ¢ HATYPATbHBIM 1 bubnuorexa [JOK
MoKazarenem https://m.edsoo.ru/7f421382
12 CreneHsb ¢ HaTypaIbHBIM 1 bubnnorexa [JOK



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

IIOKa3aTcjiIcM

https://m.edsoo.ru/7f42154e

CreneHns ¢ HaTypaIbHBIM

bu6mmoreka [IOK

13 HIOKa3aTeseM https://m.edsoo.ru/7f4218be

14 CreneHb ¢ HaTypaIbHBIM
MoKa3areieM
Pemenne ocHOBHBIX 3a/1a4 Ha

15 JpoOH, IPOLIEHTHI U3 PEATbHOM
MIPAKTUKU
Pemienne oCHOBHBIX 3a/1a4 Ha

16 JpoOwH, TIPOIIEHTHI U3 PEATbHOM
MIPAKTUKU
Pemennie o0CHOBHBIX 3a/1a4 Ha

17 JIpOOH, IPOLICHTHI U3 PeaIbHOU
MIPAKTUKU
Pemmenrie oCHOBHBIX 3a/1a4 Ha

18 IpoOu, IPOLEHTHI U3 peabHON
MIPAKTUKU

19 [Ipu3Haku AeMUMOCTH, PA3IOKEHUS
Ha MHOXHUTEJIM HATYPAIbHBIX YHCEIT

20 [Ipu3Haku AeIUMOCTH, PA3I0KEHUS
Ha MHOXUTEJIM HATYPAIbHBIX YHCEI

21 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIHUOHATEHOCTH

29 Peanburie 3aBucumoctu. [Ipsimas u
oOpaTHasi TPOMOPITMOHATBHOCTH

93 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHasi IPOMOPIIMOHATBHOCTH

24 Peanbnbie 3aBucumMocTtu. [Ipsamas u



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

oOparHas MPOMOPIUOHATEHOCTH

KouTponbnas pabora no teme

25
"Panmonaneuslie yncna"
26 BykBeHHbIE BBIpaKEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f41feec
97 [Tepemennsbie. JlomycTrumble
3HAYEHUS TIEPEMEHHBIX
28 DopmyIbl
29 dopmyIsl
[IpeobpazoBanre OYKBEHHBIX
30 BLII)paxczHHﬁ paCKpZITI/Ie CKOOOK | Bubmiorexa LIOK
’ https://m.edsoo.ru/7f41fafa
MIPUBEICHUE TTOIOOHBIX CIIaraeMbIX
[IpeobpazoBanre OYKBEHHBIX
31 BBII)pa)KI;HI/Iﬁ paCKpZITI/Ie CKOOOK 1 bubmorexa LIOK
’ https://m.edsoo.ru/7f41fd70
MIPUBEICHNE TTOTOOHBIX CIIAraeMBbIX
[IpeobpazoBanre OYKBEHHBIX
32 BBIpQ)XEHUH, pacKpbITHE CKOOOK U
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[TpeobpazoBanme OyKBEHHBIX
33 BBIPAKEHUI, pacCKpbITHE CKOOOK U
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
34 CBOIACTBa CTETICHU C HATYPAIbHBIM bubnmuorexa [JOK
HOKa3aTeseM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATYpaJIbHBIM bubnmoreka [JOK
HoKa3arenem https://m.edsoo.ru/7f42154e
36 CBOIiCTBa CTETICHU C HATYPAIbHBIM bubnuorexa [JOK
HoKasarenem https://m.edsoo.ru/7f4218be
37 MHorouIeHbI bubnmuotexa [JOK



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

38 MHOTrO4JICHBI bubmmorexa LIOK
https://m.edsoo.ru/7f422930
39 Crnokenue, BEIYMTAHUE, bu6mmoreka [IOK
YMHOKEHHE MHOTOYJIEHOB https://m.edsoo.ru/7f422af2
40 Crnoskenue, BLIYUTAHUE, bubmuorexa [JOK
YMHO)KCHHUE MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
CnoxxeHue, BEIYUTAHUE, bu6mmoreka [IOK
41
YMHO)KCHHUE MHOTOYJICHOB https://m.edsoo.ru/7f422fca
42 CnoxeHue, BEIYMTAHUE, bu6mmoreka [IOK
YMHOXEHHE MHOTOYJICHOB https://m.edso0.ru/7f423182
43 DopMyIbl COKpAIIEHHOTO bubnuorexa [JOK
YMHOKCHUS https://m.edsoo.ru/7f42432a
44 DopmyJIbl COKPALLIEHHOTO bubnnoreka [JOK
YMHOXCHUS https://m.edsoo.ru/7f42464a
45 DopMyIbl COKpaALIEHHOTO bubnuoreka [IOK
YMHOXEHUS https://m.edsoo.ru/7f424c12
46 DopMyIbl COKpAIIEHHOTO bubnuotexa [JOK
YMHOXKCHUS https://m.edsoo0.ru/7f424fd2
47 DopMyIbl COKpaLIEHHOTO bubnuoreka [IOK
YMHOXCHUS https://m.edsoo.ru/7f4251d0
48 Paznoxenre MHOrO4JIEHOB Ha bubmuorexa [JOK
MHOXHUTEITN https://m.edso0.ru/7f423312
49 Paznoxxenre MHOrO4YJICHOB Ha bu6mmorexa [IOK
MHOKHTETH https://m.edsoo.ru/7f4237fe
50 PaznoxxeHrne MHOTOYJICHOB Ha bu6mmoreka [JOK

51

MHOXHUTCIIN

PaznoxeHne MHOTOYJIEHOB Ha

https://m.edsoo.ru/7f4239de



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
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

MHOXHUTCIN

KouTponbnas pabora no teme

52 "Anredpanyeckue BbIpaxeHus "
VYpaBHeHue, IpaBuia
53 npeoOpa3oBaHus ypaBHCHHS,
PaBHOCUJIBHOCTh YPaBHEHUM
JInHeHoe ypaBHEHHE C OJJHOU
54 MePEMEHHON, pelleHNne TMHEHHBIX
ypaBHEHUH
JInHeliHOEe ypaBHEHHE ¢ OOHOU
55 HepeMeHHO}I;Ip pelieHue HHﬂHeﬁHBIX Bubmiorexa LIOK
o https://m.edsoo.ru/7f420482
ypaBHEHU
JIuneliHoe ypaBHEHHE ¢ OAHOU
56 NIEPEMEHHOH, pelIeHHE THHEHHBIX
YpaBHEHUU
57 Pemienune 3ama4d ¢ IOMOIIBIO bu6mmoreka [JOK
ypaBHEHUI https://m.edsoo.ru/7f42064e
58 Pemenue 3agaq ¢ momompio bu6mmorexa [IOK
ypaBHEHUIA https://m.edsoo.ru/7f420806
59 Pemenue 3agaq ¢ momompio bu6mmoreka [IOK
ypaBHEHUIA https://m.edsoo0.ru/7f4209a0
60 Pemenue 3aga4 ¢ moMoInsIo bubmuorexa [JOK
ypaBHEHUI https://m.edsoo.ru/7f420e6e
61 JIuHeitHOE ypaBHEHUE C IBYMSI bubnuorexa [JOK
MEPEMEHHBIMH U €T0 rpaduK https://m.edsoo.ru/7f427¢c32
62 JInHeliHOe ypaBHEHUE C 1BYMs bubnuoreka [IOK
MePEMEHHBIMH U €ro rpaduK https://m.edsoo0.ru/7f427e8a
63 Cucrema IByX JIMHEMHBIX bu6mmoreka [JOK



https://m.edsoo.ru/7f420482
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

YPaBHEHUH C JBYMS IIEPEMEHHBIMU

https://m.edso0.ru/7f42836¢

CucreMa IBYX JIMHEHHBIX

o4 YpaBHEHHH C IByMsI IE€peMEHHBIMU
65 Cucrema LEByX JIMHEUHBIX
YpaBHEHHH ¢ IByMsI IEpPEMEHHBIMU
66 Cucrema 1ByX JTUHEHHBIX
YpaBHEHHH € IByMsI IE€pEeMEHHBIMU
67 Pemenue cucrem ypaBHEHUI Bubmiorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHUI Bubmiorexa LIOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHHIA Bubmiorexa LIOK
https://m.edso0.ru/7f4287d6
70 Pemenue cucrem ypaBHEHUI
71 Pemenne cucreM ypaBHeHUN
7 KonrtponbHas pabota no reme bubnuoreka [IOK
"JIuneitHbIe ypaBHEHUS" https://m.edsoo.ru/7f421044
73 KoopaunaTa Touku Ha npsiMoi Bubmorexa LIOK
https://m.edsoo.ru/7f41de76
74 YucnoBble TPOMEKYTKH Brbmiorexa LIOK
https://m.edsoo.ru/7f41dff2
75 YucnoBble TPOMEKYTKH
76 PaccrostHre MeXTy IBYMST TOUKAMH
KOOPJAMHATHOU IIPSAMOM
77 PaccrostHre MeXTy IBYMST TOUKAMH
KOOPJIMHATHOW MPSIMOI
78 IIpssmoyronbHas cucrema bubnuorexa [IOK



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
https://m.edsoo.ru/7f41dff2

KOOpAUHAT Ha IIJIOCKOCTU

https://m.edsoo.ru/7f41el6e

[IpsimoyronbHas cucrema

bu6mmoreka [IOK

7 KOOP/IMHAT Ha TIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadukoB, 3aJaHHBIX bubmuorexa [JOK
bopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpaduKoB, 3a1aHHBIX bubmumorexa [IOK
bopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpaduKoB, 3aJaHHBIX
bopmynamu
83 [Tpumeps! rpadukoB, 3aJaHHBIX
dbopmynamu
84 Urenue rpa)ukoB peabHBIX bubnnorexa [HOK
3aBHCHMOCTEH https://m.edsoo.ru/7f41ea24
85 Urenue Fpa(i)I:IKOB peanbHBIX
3aBHCUMOCTEH
bubnnoreka [JOK
8 Homsrite pynicuiit https://m.edsi.ru/7f41ef06
87 I'padux pyHKIIIN
88 CaoiicTBa pyHKIUH Bubmorexa IOK
https://m.edsoo.ru/7f41f078
. . bubnnorexa [IOK
89 Croiictsa Gymiuiii https://m.edsi.ru/?ﬂlflfe
. bubmuotexa [JOK
%0 Jlumeiinas gynicuns https://m.edscL)i.ru/?f427282
. bubnmnoreka [JOK
o Juneiinas Qynicuis https://m.edsi.ru/7f427412
92 [Toctpoenue rpadurka TuHEITHON bubnnorexa [JOK

byHKIIIT

https://m.edsoo.ru/7f426d1e



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
https://m.edsoo.ru/7f426d1e

[Toctpoenue rpaduka TUHEHHON

93 1
byHKIMH
94 I'padux pynkuum y =[x|
95 I'paduk Gynkmmm y =[x|
o 'I‘(Iz):;pomzas{ pa60;§) H;) TeMe , BuGmorexa LIOK
HNHATBI U T HKHA.
PA " P https://m.edsoo.ru/7f41f50a
OyHKIUU
. IToBTOpeHue OCI;OBHLIX MOHATHUH U ) Bumorexa LIOK
METOIOB Kypca 7 Kiiacca,
HOB VP aees, https://m.edso0.ru/7f429c6c
000011IeHNe 3HAHUI
0 IToBTOpeHue OCI;OBHLIX MOHATHUH U , Bumorexa LIOK
METOIOB Kypca 7 Kiiacca
HOB VP . ’ https://m.edsoo.ru/7f429f32
0000111eHE 3HAHUNA
0 EO:TOPEILHG 0::05:;1xanommﬁ u . BuGmorexa LIOK
CTONOB 1yPe . cea https://m.edsoo.ru/7f42a0e0
000011eHNE 3HAHUI
o | oo |
HOB VP . ’ https://m.edsoo.ru/7f42a27a
000011IeHNE 3HAHUHA
101 Hrorosas koHTpobHAs paboTa 1
o Eo:Top;:};He o:l;olf:;lxanonamﬁ u , Bumorexa LIOK
CTONOB KyPe . e https://m.edsoo.ru/7f42a900
000011IeHNE 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME



https://m.edsoo.ru/7f41f50a
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

8 KVIACC

KoaunuecTBO 4acos

JIeKTPOHHBbIE U(PPOBHIE

Ne Jara
wn Tema ypoka Beero Konrpoububie IIpakTHueckue e — o0pa3oBaTe/bHbIE
padoTbI padoThbI pecypcbl
1 KBaaparHplii KOpeHb U3 YUCIIa 1 bubmmorexa LIOK
https://m.edsoo.ru/7f42d452
5 [TonsTHe 006 UpparmoOHAIIBHOM 1 bubnnoreka [JOK
qpcIe https://m.edsoo.ru/7f42eaaa
3 JlecsiTHuHBIC TPUOTMIKCHUS 1
WPPAIMOHATILHBIX YHCETT
4 JlecsiTuuHbie TPUOTUKECHUS 1
UppalMOHATIBHBIX YHCET
5 JleficTBUTENBHBIC YKCTIA 1
6 CpaBHeHHE IeWCTBUTEIIBHBIX 1
quCen
7 CpaBHeHHE IEHCTBUTEIBHBIX 1
qucen
8 ApudpmeTnueckuil KBaJpaTHbIN 1
KOPCHB
9 VYpaBHeHue BUIa X* = a 1
10 CaoiicTBa apumMeTnyecKkux 1 bubnmoreka [JOK
KBaJIpaTHBIX KOPHEH https://m.edso0.ru/7f42d862
11 CgoiicTBa apuPMETHICCKUX 1 bubnmuorexa [JOK
KBaJ[PaTHBIX KOPHEH https://m.edso0.ru/7f42d862
Hpeo6pa30vBaHI/1e YHCIIOBBIX BuGmorexa LOK
12 BBIPAXXEHUH, COAEPIKALIUX 1

KBaJpaTHbIE KOPHU

https://m.edsoo.ru/7f42dd26



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

[TpeobpazoBaHue YHCTOBBIX

bubmuorexa [JOK

13 BHIPRAKCHILE, CONCDMAT https://m.edsoo.ru/7f42ded4
KBaJpaTHBIC KOPHU
IIpeoOpazoBaHUE YUCITOBBIX
14 Bbrl)pamzHHﬁ coAepKAIMNX bubmorexa HOK
’ https://m.edsoo.ru/7f42e0be
KBaJpaTHbIC KOPHU
[IpeoGpa3zoBaHue YHUCIOBBIX
15 BLII)paxczHHﬁ coAepKAIIMX bubmorexa HOK
’ https://m.eds00.ru/7f42e262
KBaJpaTHbIC KOPHU
16 CTeleHs ¢ LEeNbIM ITI0Ka3aTeleM bubmmorexa [JOK
https://m.edsoo.ru/7f4354a4
CrangapTHas 3alluCh YUCIA.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T AIEMEHTAPHBIX YaCTHII bubmuorexa [JOK
JI0 KOCMHYECKHX 00BEKTOB), https://m.edso0.ru/7f436098
JUIUTEIIBHOCTD MTPOLIECCOB B
OKpY’KarollleM MHUpe
18 CBolicTBa CTENEHU C LIEJIBIM bubmuorexa [JOK
MoKa3arejieM https://m.eds00.ru/7f435648
19 CBoiiCcTBa CTETICHH C IIEJIBIM bubnuotexa [JOK
MOKa3areseM https://m.edsoo0.ru/7f435648
20 CBolicTBa CTENEHU C LIEJIBIM bubmuorexa [JOK
MoKa3aTeaeM https://m.eds00.ru/7f435648
21 CBoiicTBa CTENEHH C LIEJIBIM bubnmoreka [JOK
MoKazareneM https://m.edsoo.ru/7f43599a
99 CBolicTBa CTENEHU C LIEJIBIM bubmuotexa [JOK
MoKa3areseM https://m.edsoo.ru/7f435ed6
23 KBanpathslii TpéxuiieH



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

24

KBagparusiii TpéxuseH

25 Paznoxxenue kBapaTHOTO bu6mmoreka [IOK
TpEXuIeHa Ha MHOXKHTEIN https://m.edsoo.ru/7f42fd38
26 Paznoxxenue kBajpaTHOTO bu6mmoreka [IOK
TpEXUICHA HA MHOKHTEIIN https://m.edsoo.ru/7f42fd38
KoHntposbHas paboTa 1mo remam
27 "KBalI[)paTHBIe EOpHI/I. Crenenu. bubmorexa IOK
B https://m.edsoo.ru/7f42ec80
KBanpatubiii TpexuieH"
bu6mmoreka [IOK
28 Axrebpairiieckas Apodb https://m.edso0.ru/7f430382
JlomycTuMble 3HAYEHUS
29 MePEMEHHBIX, BXOJISIINX B
anreOpanvecKrue BEIPAKCHHS
JonycTuMeble 3HaUeHUS
30 MEPEMEHHBIX, BXOSIINX B
anrebpanvecKie BoIPaKEHUs
31 OCHOBHOE CBOMCTBO bubnuotexa [JOK
anredpanyeckoit 1poou https://m.edso0.ru/7f4308e6
32 Coxkpatenue apobeit Bubmiorexa LIOK
https://m.edsoo0.ru/7f430a8a
33 Coxkpatienue apobeit Bubmiorexa LIOK
https://m.edsoo.ru/7f430f44
. bubmnoreka LIOK
34 Coxpatneriie 1podeit https://m.edsoo.ru/7f430f44
CnoxeHue, BBIYNTAHUE
35 YMHO)KCHI/I,C U JeJIEHNE ’ bubmorexa HOK
. https://m.edsoo.ru/7f43128c
anredpandeckux apobeit
36 CrnoxxeHue, BEIYUTAHUE, bu6mmoreka [JOK



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
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

YMHOXEHUE U JICJICHNE
anredpandecKux apooei

https://m.edsoo.ru/7f4315c0

CnoxxeHue, BEIYUTAHUE,

37 YMHOXXCHHE U JIeTICHUE BuGmnorexa LIOK
. https://m.edsoo.ru/7f4318c2
anreOpandecKux Apooeit
Crnosxenue, BBIYUTaHHUE
38 YMHO}KCHI/I’C U JIeJIEHne ’ bubmmorexa [JOK
. https://m.edsoo.ru/7f431a20
anreOpandecKux Apooeit
[Ipeobpa3oBanue BbIpaKeHUIN
39 col;epxi)amﬂx anre6pl;1/me01<ne’ bubmmorexa [IOK
https://m.edsoo.ru/7f43259¢
apodu
IIpeoOpa3oBaHue BeIPAKEHHMIA,
40 coi[epxi)amﬂx anre6p§nquKHe bubmorexa [JOK
https://m.edsoo.ru/7f432736
npodu
IIpeoOpa3oBanme BEIpaKCHUH,
41 coljlepxi)amnx anre6p§nqecxne bubmmoreia LIOK
https://m.edsoo.ru/7f432736
npobu
42 KonrtponsHas pabora no Teme bubnuoreka [IOK
"Anrebpanueckas 1poob" https://m.edsoo.ru/7f431d36
43 KBanpaTtHoe ypaBHEHUE Bubmorexa LIOK
https://m.edsoo.ru/7f42eela
44 HenonHoe kBapaTHOE ypaBHEHUE bubmmorexa LIOK
https://m.edsoo.ru/7f42eela
45 Henonnoe kBagpaTHOE ypaBHEHHE Bu6miorexa LIOK
https://m.edsoo.ru/7f42eela
46 dopMyita KOpHEH KBagPaTHOIO bubnuoreka [IOK
ypaBHEHHUS https://m.edsoo.ru/7f42f158
47 ®dopmyra KopHel KBaJpaTHOTO bubnnorexa [JOK



https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
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

YpaBHCHHUS https://m.edsoo.ru/7f42f3f6
48 dopmyiia KOpHEH KBAJIPaTHOIO bubmuorexa [JOK
YpaBHEHHS https://m.edsoo.ru/7f42f5a4
bubmuorexa [JOK
49 Teopewa Bitera https://m.edsi.ru/7f42fef0
bubnmoreka [JOK
>0 Teopema Buera https://m.edscl)lo.ru/7f430076
51 Pewienue ypaBHeHul, CBOASAIIMXCS bu6mmoreka [IOK
K KBaJIpaTHBIM https://m.edso0.ru/7f43c542
59 Pewienue ypaBHeHul, CBOASAIIMXCS bu6mmoreka [IOK
K KBaJIpPaTHBIM https://m.edso0.ru/7f43c3d0
53 [Ipocreitmue qpodHO- bubnuorexa [JOK
panroHaIbHbIC YPaBHEHUS https://m.edsoo.ru/7f4328¢c6
54 [Ipocreiimue qpodHO- bubnnoreka [JOK
panroHagbHbIC YPaBHEHHUS https://m.edsoo.ru/7f432b6e
55 Pelienne TeKCTOBBIX 3a7a4y € bu6nmoreka [JOK
MOMOIIIBIO KBaJIPATHBIX YPaBHEHHIMA https://m.edsoo.ru/7f42f75c
56 Pemenne TekcTOBBIX 335124 C bu6mmoreka [IOK
MTOMOIIIBIO KBaPATHBIX YPaBHEHHIA https://m.edsoo.ru/7f42f8f6
57 KonrtponbHas pabota no reme bubnuoreka [IOK
"KBazsparHble ypaBHeHHUS" https://m.edsoo.ru/7f4301f2
JInHeliHOe ypaBHEHUE C 1BYMs
58 MIePEeMEHHBIMH, €ro TpaduK,
MIpUMEpPHI PEIICHUs YPaBHEHUN B
LETBIX YUCITaX
JIuneliHOEe ypaBHEHHE C JIBYMS
59 MEPEMEHHBIMH, €r0 rpauk,

MIPUMEPHI pellIeHUs] YpaBHEHUH B



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

OCJIbIX YUCliax

60

61

62

JIuneitHOE ypaBHEHUE C IBYMsI
MIEPEMEHHBIMH, €T0 rpauK,
MIPUMEPHI pEIICHUS] YpaBHEHUI B
LENBIX YUCIIAX

Pemenue cucrem AByX JIMHEHHBIX
yYpaBHEHUH ¢ ABYMS IEPEMEHHBIMHU

Pemenue cucrem ABYX JIMHEHHBIX
ypaBHeHI/Iﬁ C ABYM: IICPECMCHHBIMU

63

64

65

Pemrenne cucreM nByX JIMHEWHBIX
YPAaBHEHUH C JBYMS IEPEMEHHBIMU

[Tpumeps! pereHus cucTem
HEJIMHENUHBIX YPABHEHUH C ABYMS
[IEpEMEHHBIMU

IIpuMepsl perieHus cucTeM
HEJIMHEHHBIX YPABHEHUH C ABYMs
[IEPEMEHHBIMU

66

I'padnueckas uHTEpIIpeTaLiys
YpPaBHEHUS C IByMsI IEPEMEHHBIMU
Y CUCTEM JIMHEWHBIX YPABHEHUM C
JBYMSI IEPEMEHHBIMHU

bu6mmoreka [IOK
https://m.edso0.ru/7f43d6d6

67

I'padmueckas uHTEpIIpeTaLys
YpPaBHEHUS C IByMsI IEPEMEHHBIMU
U CUCTEM JIMHEHWHBIX YPABHEHHM C
JBYMSI IEPEMEHHBIMHU

bu6mmorexa [IOK
https://m.edsoo.ru/7f43d6d6

68

69

Pemrenne TeKCTOBBIX 3a7a4 C
ITOMOIIBIO CUCTEM YPAaBHEHUI

Pelienne TeKCTOBBIX 3a4a4 €



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

IIOMOILBIO CUCTEM YPABHEHUI

Pemenne TekCTOBBIX 3aJa4 C

70 IIOMOLIBIO CUCTEM YPAaBHEHUU
7 qI/ICj‘IOBHe HEPaBEHCTBA U UX
CBOICTBa
79 UucoBble HEPABEHCTBA U UX
CBOICTBa
73 HepaBeHcTBO ¢ 0/1HOM TTepeMEHHOM
74 JIlunelinbie HEPABEHCTBA C OJTHOM bubnuorexa [JOK
[IEPEMEHHOM M UX PEILICHHE https://m.edsoo.ru/7f42c692
JluneiiHble HEpaBEHCTBA C OJJHOM bubnnorexa [HOK
75 .
MePEMEHHOM M UX peIICHHE https://m.edso0.ru/7f42c840
76 JInuennslie IjepaBeHCTBa C OIHOU
MEPEeMEHHON U UX pelIeHHe
77 Cuctembl TMHEHHBIX HEPABEHCTB C bubnuotexa [JOK
OJTHOI NEpPEMEHHOH M UX PEIICHHE https://m.edsoo.ru/7f42ch88
78 Cuctembl TMHEHHBIX HEPABEHCTB C bubnuotexa [JOK
OJTHO¥ MEPEMEHHOMN M UX peIICHHE https://m.edsoo.ru/7f42cd2c
79 CucreMbl TMHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PELIEHUE
N300paxenue perieHus
80 J'II/IHCIEHOI‘O He;)aBeHCTBa U UX Bubmiorexa LIOK
. N https://m.edsoo.ru/7f42c9e4
CUCTEM Ha YHCIIOBOU MPSIMOU
N3o06paxenue perieHus
81 J'II/IHegHOFO HelfaBeHCTBa U UX Bubmiorexa LIOK
. N https://m.edsoo.ru/7f42c9e4
CUCTEM Ha YHCIIOBON IIPSIMOM
82 KonTponbHas paboTa mo Temam

"HepasenctBa. Cuctembl



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
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ypaBHEHHUH"

83 Monstue (yHuu bubnnoreka [HOK
https://m.edsoo.ru/7f433c12
84 OO6acth onpeaesieHusI | bu6mmoreka [IOK
MHOYKECTBO 3HAUCHHUH ()YHKIHH https://m.edsoo.ru/7f433d84
85 CriocoOb1 3aanust pyHKIHIA
86 I'paduk Gyakmmm
87 CpoiicTBa pyHKINHU, HX
oroOpakeHHne Ha rpaduke
g8 UreHue U NOCTpOCHUE TPAPHUKOB
byHKIUH
89 [Tpumeps! rpadukoB GyHKITHIHA,
OTPaKAIOIINX PeaTTbHBIC MPOLIECCHI
B0 sspemyo mponopmonse. biorera LIOK
saBHCUMOCTH, X rpadhiKH https://m.edsoo.ru/7f434bbc
91 ['unepbona
92 I'unepGona
bubnuotexa [JOK
%3 Tpaduic gyt y =x* https://m.edsi.ru/7f4343e2
bubnmnorexa [JOK
%4 Ppadpuic dymiuitn y =x* https://m.edsi.ru/7f434572
OyHkun Y =X2, Yy = X3,y = VX, y =
95 |xﬁp§@nricxo;);eme;{ie J bubmorexa IOK
. . https://m.edsoo.ru/7f434d38
yYpaBHEHUH U CHCTEM ypaBHEHUH
OyHkun y =X2, Yy = X3,y =YX,y =
96 |X|};,HFpI:(1)I/ILi/eCKO’e>;)eHIe,HZIe ’y bubmmorexa LIOK

YPaBHEHUU U CUCTEM YpaBHEHUH

https://m.edsoo.ru/7f434eb4



https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
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[ToBTOpEHNE OCHOBHBIX MOHATUN U

bubmuorexa [JOK

o METO/10B Kypcos 7 fI 8 kaccos, L https://m.edsoo.ru/7f4371aa
000011eHNE 3HAHUHA
o | s
HOB KYPEOB 71 : https://m.eds00.ru/7f43736¢
000011eHHE 3HAHUN
o | e
HOB VP . ’ https://m.edso0.ru/7f437510
000011EeHUE 3HAHUN
w |
HOB VP . ’ https://m.edso0.ru/7f4376b4
0000111eHNE 3HAHUNA
bubmuorexa [JOK
101 u 3] 1
TOTOBA ROHTPOIBHEN pabota https://m.edso0.ru/7f436b88
w | e
HOB VP . ’ https://m.edso0.ru/7f437858
000011IeHNE 3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME



https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f43736c
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9 KJIACC

Ne
n/n

Tema ypoka

PaunoHnanbpHble yncna,
VMppalOHAJIbHBIEC YMCIIa, KOHECUYHBIE
1 OECKOHEYHBIE JICCATUIHBIC IPOOH

MHoxkecTBO HeﬁCTBHTeHLHBIX

YUCCII, HeﬁCTBHTeHBHBIe qHucjia KakK
OECKOHEUHBIE JCCATUYHBIC I[pO6I/I

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
oOpa3oBaTe/ibHbIE

pecypchl

BzanMmuO ogHO3HAYHOE
COOTBETCTBUE MEXAY MHOKECTBOM
JIEHCTBUTEIILHBIX YHCEIT K
MHOKE€CTBOM TOYEK KOOPAMHATHOU
IpsAMOit

CpaBHeHuE 1eHCTBUTENBHBIX YUCEII,
apupMeTHYECKre eHCTBUSA C
JENCTBUTEIBHBIMY YN CIIaAMU

[TpubnmwxénHoe 3HaUCHNE
BCJIMYHUHBI, TOYHOCTH HpI/I6J'II/DK€HI/Iﬂ

Oxpyrienue yncen

OkpyriieHne yucen

[Ipukuka u onieHKa pe3yJIbTaTOB
BBIYUCIICHUN

[Ipuxuka u olieHKa pe3yJIbTaTOB
BBIYHUCIIEHUN

10

JIunelinoe ypaBHeHue. Pemenne

bu6mmorex [IOK




YpaBHEHUH, CBOJALLINXCS K
JMHEUHBIM

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

JInneiinoe ypaBHeHue. Pemenne

11 YpaBHEHUH, CBOJALLIMNXCS K
JIMHEVUHBIM
KBanpatnoe ypaBHenue. Pemenue
12 ypalflfeHHﬁ c};poz[ﬂmnxm K bubmmorexa [JOK
’ https://m.edso0.ru/7f43c542
KBaJIpaTHbIM
KBanpatHoe ypaBHenue. Pemenue
13 ypalillfeHHﬁ Cylfo,Z[}IIHI/IXC}I K bubmmorexa [IOK
’ https://m.edsoo.ru/7f43c542
KBaJIpaTHbIM
14 bukBapaTHble ypaBHEHUS Bubmiorexa LIOK
https://m.edsoo.ru/7f43c3d0
15 bukBapaTHble ypaBHEHUS Bubmiorexa LIOK
https://m.edso0.ru/7f43c3d0
IIpumepsl pelieHns: ypaBHEHUN
16 TPETbEN U YETBEPTON CTENEHEN
pa3I0KEHUEM Ha MHOXKUTEIH
[IpuMeps! perieHuss ypaBHEHUI
17 TPETbEU U YETBEPTON CTENEHEN
pa3I0KEHUEM Ha MHOXKUTEIH
18 Pemenne npoOGHO-paiioHaNIbHBIX bubnnorexka [JOK
ypaBHEHHIA https://m.edsoo.ru/7f43c9b6
19 Pemenune npo6GHO-paiMOHATBHBIX bubnuoreka [IOK
ypaBHEHHIA https://m.edsoo.ru/7f43c9b6
20 Pemenne TekcTOBBIX 3a1a4
anreOpanyeckuM METOJIOM
21 Pemenne TekCcTOBBIX 3ama4



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
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https://m.edsoo.ru/7f43c3d0
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anreOpanvdeckuM METO0M

22

23

PelieHne TeKCTOBBIX 3a1a4
anredpandeckuM METO0M

KonTponbhas pabota no teme

"YpaBHeHUsI C OJTHON NMEpEeMEHHOM'

24

YpaBHeHUE ¢ ABYMS IEPEMEHHBIMU
U ero rpaduk

bubmuorexa [JOK
https://m.edso0.ru/7f43d0b4

25

26

VYpaBHeHUE ¢ IBYMS IEPEMEHHBIMU
U ero rpadux

Cucrema 1ByX JIMHEMHBIX
YpaBHEHUH € ABYMS IEPEMEHHBIMU
U €€ penieHne

bubmunorexa [JOK
https://m.edso0.ru/7f43d0b4

27

Cucrema 1ByX JIMHEHHBIX
YpaBHEHHI C IByMsI TIEPEMEHHBIMHU
U €€ penieHue

28

29

30

31

Cucrema ByX JUHEHHBIX
YpaBHEHHI C IByMsI TEpEMEHHBIMHU
U €€ peleHne

Cucrema 1ByX JIMHEHMHBIX
YPaBHEHUH C JBYMS IEPEMEHHBIMU
U €€ peleHne

Pemenue cucrem AByX ypaBHEHHI,
OJHO U3 KOTOPBIX JINHENHOE, a
Jpyroe — BTOPOU CTENEHU
Pemenne cucreM n1ByX ypaBHEHHH,
OJHO U3 KOTOPBIX JINHENHOE, a
JIpyroe — BTOPOU CTENEHHU

bubmuorexa [JOK
https://m.edsoo.ru/7f43d23a

bubmuorexa [JOK
https://m.edsoo.ru/7f43d55a

32

Pemenne cucreM n1ByX ypaBHEHHH,



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

OJHO U3 KOTOPBIX JINHENHOE, a
JIPyroe — BTOPOM CTENEHU

Pewenne cucreM 1ByX ypaBHEHHH,

33 OJIHO W3 KOTOPBIX JIMHEHHOE, a
JIPyroe — BTOPOM CTEIIEHU
['paduueckas uHTEpIIpETALIUSL
34 CHUCTEMBI YPaBHEHUM C TBYMS
NIepEMEHHBIMH
35 Pemienue TekcToBBIX 3a1a4
asreOpanyeckuM crnocooom
36 Pemenne TeKCTOBBIX 3a/1a4
anreOpanyecKuM crnocobom
37 KonrponbHas pabora no reme
"CucreMsl ypaBHEHUI"
38 YucnoBble HEpaBEHCTBA U UX
CBOMCTBA
39 HucnoBsle HEPaBEHCTBA U UX bubnnoreka [JOK
CBOMCTBa https://m.edsoo.ru/7f43ad5a
JInHeliHbIC HEPABEHCTBA C OJJHON bubnuoreka [IOK
40 .
HIePEeMEHHOM U MX pelleHNne https://m.edsoo.ru/7f43af08
JInneliHbIE HEPABEHCTBA C OJJHON bubnuoreka [IOK
41 .
NEPEMEHHOM U UX peleHne https://m.edsoo.ru/7f43af08
JInHeliHbIe HEpABEHCTBA C OJTHON bubnnorexka [JOK
42 .
NIePEeMEHHOM U UX pelleHne https://m.edsoo.ru/7f43af08
43 CucTteMbl TUHEWHBIX HEPABEHCTB C
OJIHOH NMEPEMEHHOMN U MX PELIECHUE
44 CucTteMbl TUHEWHBIX HEPABEHCTB C

OJHOM MEPEMEHHON U X PELIECHUE



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

CucreMbl TUHEHHBIX HEPABEHCTB C

= OJHOI EPEMEHHON U UX PEUICHUE
46 KBaznpaTHble HEpaBeHCTBA U UX bubmumorexa [IOK

pelieHue https://m.edsoo.ru/7f43b098
47 KBagpaTHbie HEpaBEeHCTBA U MX bubmuorexa [JOK

pelicHre https://m.edsoo.ru/7f43b21e
48 KBaznpaTHble HEpaBeHCTBA U UX bubmumoreka [IOK

pelicHre https://m.edsoo.ru/7f43b5a2
49 KBaznpaTHble HEpaBeHCTBA U UX

pelieHue
50 KBanpaTHble HepaBeHCTBA U UX

peleHue

I'paduueckas naTEpIpeTaLIyA
o1 ng;bBeHCTB u CHCTSMI;ep:BeHCTB c Bubmiorexa LIOK

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

JBYMsI IEPEMEHHBIMU

I'padmnueckas unTepripeTanys
52 HEPABEHCTB U CUCTEM HEPABEHCTB C

JBYMsI IEpEMEHHBIMU
53 Konrponbnas pabora no reme

"HepaBenctpa"
54 KBanpatuunas QpyHkius, e€ rpaduk bubnuoreka [IOK

U CBOMCTBA https://m.edsoo.ru/7f4396¢6
55 KBanparuunas ¢pyHkius, e€ rpaduk bubnnorexka [JOK

¥ CBOMCTBa https://m.edso0.ru/7f439842
56 Kanparuunas ¢pynkuus, e€ rpagux bubmuorexa [IOK

U CBOMCTBA https://m.edsoo.ru/7f4399b4
57 [Tapabona, KOOpIMHATHI BEPIIUHBI bubnuorexa [IOK

Hapa6OJ'ILI, OChb CUMMCTpUHA

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



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4

napadoJIbl

58

59

60

[Tapaboia, KOOPAUHATHI BEPLIMHBI
napaboIIbl, 0Cb CHMMETPHH
napadoJIbl

[Tapabosa, KOOpIUHATHI BEPIIUHBI
napadoIIbl, 0Cb CHMMETPHH
napaboJIbI

[Tapabosa, KOOpIUHATHI BEPIIUHBI
napaboIIbl, 0Cb CHMMETPHH
napadoJIbI

bubmuorexa [JOK
https://m.edsoo.ru/7f43a03a

bu6mmoreka [IOK
https://m.edsoo.ru/7f43alac

bubmuorexa [JOK
https://m.edsoo.ru/7f43a31e

61

[Tapabosna, KOOpAMHATHI BEPIIUHBI
napaboJibl, 0Cb CHMMETPUHI
napadoJIbI

bu6mmoreka [IOK
https://m.edso0.ru/7f43a526

62

63

64

[Tapabosna, KOOpAMHATHI BEPIIUHBI
napaboJibl, 0Cb CHMMETPUHI
napaboJIbI

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

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

65

66

67

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

68

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



https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

KonTtponsHas pabora o Teme

bubmuorexa [JOK

69 ROMNETNI https://m.edsoo.ru/7f43ab84

20 [ToHsATHE YKCIOBOM bubmuorexa [JOK
HIOCJICI0OBATEILHOCTH https://m.edso0.ru/7f43e6c6
3agaHue mocie0BaTeIbHOCTH

71 pef([yppeHTHoﬁ z)opMynoﬁ u bubmmorexa LIOK

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

dopmymoii N-ro uieHa

79 Apudmerrdeckas u bubnnoreka [JOK
reOMETPHYECKAs IIPOTPECCHH https://m.edsoo.ru/7f43ed7e

73 Apudmernyaeckas u bubnnorexa [HOK
reOMETPUYECKas IPOrPECCUH https://m.edsoo.ru/7f43f3b4
®opmybl N-ro WieHa

74 apupMeTHYECKOU 1 bubnnoreka [JOK
reOMETPUYECKON TPOrpeccuii, https://m.edsoo0.ru/7f43f58a
CYMMBI IIEPBBIX N YICHOB
®opmybl N-ro YieHa

75 apupMeTHIECKON U bubnuoreka [IOK
reOMETPUYECKON TPOrpeccuii, https://m.edsoo.ru/7f43ef2c
CYMMBI [IEPBBIX N YWICHOB
®opmybl N-ro YieHa

76 apupMeTHIECKON U bubnuoreka [IOK
reOMETPUYECKON TPOrpeccuii, https://m.edsoo.ru/7f43f0c6
CYMMBI IIEPBBIX N YWICHOB
®opmybl N-To YieHa

77 apuMeTHIECKON U bubnuoreka [IOK
reOMEeTPUUECKOM Mporpeccui, https://m.edsoo.ru/7f43f72e
CYMMBI IIEPBBIX N YWICHOB

78 ®opmybl N-TO YiieHa bubnnorexa [JOK



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

apuMeTHIECKOM 1
reOMETPUUYECKON MPOrpeCcCuid,
CYMMBI MIEpPBBIX N YICHOB

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

79

N300pakeHne 4iIeHOB
apu(MeTHIECKON U
r€OMETPUYECKON ITPOrPeECCUi
TOYKAMH Ha KOOPAUHATHON
IJIOCKOCTH

80

N3obpaxeHue 4ieHoOB
apu(METHIECKON U
r€OMETPUYECKON ITPOTrPECCUi
TOYKaMH Ha KOOPJUHATHON
IJIOCKOCTH

81

82

83

JInHelHbI 1 DKCIOHEHIIUATIbHBIN
poct

CrnoxHEIe IMPONLCHTHI

CrnoxHEIe IMPONLCHTHI

bu6nmoreka [JOK
https://m.edsoo.ru/7f43fe0e

bu6mmoreka [JOK
https://m.edsoo0.ru/7f4401a6

84

85

86

KonTposnbHas pabora no teme
"YyctoBbeIe MMOCIEA0BATEIHLHOCTH"

[ToBTOpenue, 060061IIeHUE U
cUcTeMaTH3allus 3HaHUi. 3aIuch,
CpaBHEHUE, JEHUCTBUS C
HeﬁCTBHTeHBHBIMH YHUCJIaMH,
quciaoBasd mnmpamas

[ToBTOpeHnue, 06061IeHNE U
cUCTeMaTH3aIlus 3HaHUH.

bu6mmorexa [IOK
https://m.edsoo.ru/7f440418



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

[IponieHThl, OTHOLIEHHUS, IPOIIOPLIUU

[ToBTOpEHME, 0000IIEHUE U

87 CHUCTEMaTH3aIUs 3HAHHH.
Oxkpyrienue, npuOIMKeHNE, OleHKA
[ToBTOpEHME, 0000IIICHUE 1

88 cucTeMaTu3auus 3HaHui. Pemenne bu6mmoreka [IOK
TEKCTOBBIX 3a7a4 apu(PMETHUCCKIM https://m.edsoo.ru/7f443b12
crocooom
IToBTOpEHME, 0000IIICHUE 1

89 cucTeMatusanys 3HaHui. Pemenue bu6mmoreka [IOK
TEKCTOBBIX 3a7a4 apu(PMETHUECKIM https://m.edsoo.ru/7f443cd4
crocooom
IToBTOpEHME, 0000IIICHUE 1

90 cucTeMaTtu3anys 3HaHui. Pemenue bu6mmoreka [IOK
TEKCTOBBIX 33714 apU(PMETUUCCKHM https://m.edsoo.ru/7f443fea
crocooomM
[ToBTOpenue, o6odIIeHNE 1

01 CHCTEMATHU3alNS 3HAHUH. bubmuorexa [JOK
[TpeoOpa3oBaHue aaredpandecKux https://m.edsoo.ru/7f4441ca
BBIPAXEHH, TOMYCTHUMbIE 3HAYCHUS
[ToBTOpenue, o6o0IIeHNE 1

92 cHUCTeMaTU3alrs 3HaHH. bubnuotexa [JOK
[IpeobpazoBanue anredpandecKux https://m.edso0.ru/7f444364
BBIPXEHHH, TOMYCTHMbIE 3HAYCHUS
[ToBTOpenwme, 0600IIEHNE 1

93 cHUCTeMaTU3alus 3HaHH. bubmuotexa [JOK

[IpeoOpazoBanue anredbpanyecKux
BBIPXEHHH, TOMYCTHUMbIE 3HAYCHUS

https://m.edsoo.ru/7f4446f2



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

94

[ToBTOpeHue, 0600IICHNE U
cUCTeMaTH3aIHs 3HaHUH.
[IpeoOpa3zoBanue anredbpanyecKux
BBIPKEHUH, JOMyCTUMBIC 3HAUCHHS

bu6mmoreka [IOK
https://m.edsoo.ru/7f444a94

95

[ToBTOpeHue, 0600IIeHNE 1
cucremaTusauus 3HaHuil. OyHKuuu:
MIOCTPOEHHUE, CBOMCTBA U3YUYEHHBIX

byHKIMI

bubmuorexa [JOK
https://m.edsoo.ru/7f444c56

96

[ToBTOpeHnue, 0600IICHNE 1
cucremaTusauus 3HaHuil. OyHkuuu:
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX

byHKIMI

bu6mmoreka [IOK
https://m.edsoo.ru/7f444f44

97

[ToBTOpeHue, 0600IICHNE 1
cucremaTusauus 3HaHuil. OyHkuuu:
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX

byHKIMMA

bu6mmoreka [IOK
https://m.edsoo.ru/7f44516a

98

99

100

101

[ToBTOpenue, 060061IeHUE U
cucremaTusanus 3Hanuil. OyHkuuu:
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX
byHKIMMA

[ToBTOpenue, 060061IIeHUE U
cHUCTeMaTU3alrs 3HaHH.
['padpuaeckoe pereHue ypaBHEHUI
U MX CHCTEM

[ToBTOpeHnue, 06001IEeHNE U
cUCcTeMaTH3aIlus 3HaHU.
['padpuaeckoe pereHue ypaBHEHUI

U UX CUCTEM

Hroropas KOHTpPOJIbHAA pa60Ta

bu6mmorexa [IOK
https://m.edso0.ru/7f4452¢6

bu6mmoreka [IOK
https://m.edso0.ru/7f445516



https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

102 O00011eHUE U CUCTEMATU3 AL

3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

» Anre6pa, 8 kinacc/ Mep3nsk A.T., [Tonorckuii B.b., SIxup M.C.; mox penakuuei
[Togonwsckoro B.E., OGmiecTBO ¢ OrpaHMYeHHON OTBETCTBEHHOCTHIO M31aTeIbCKU IEHTP
«BEHTAHA-T'PA®y»; Akimmoneproe obmiectBo «M3natenbetBo «IIpocBenienuey

» Anre6pa, 9 knacce/ Mep3nsk A.T'., [Tononckuii B.b., SIxkup M.C.; noa penakuueit
[Tononwsckoro B.E., OGmiecTBO ¢ OrpaHMYeHHON OTBETCTBEHHOCTHIO M31aTeIbCKUi IEHTP
«BEHTAHA-T'PA®y»; Akimmoneproe obmiectBo «M3natenbetBo «IIpocBenienuey

1. Mepansak A.I'., ITonouckuii B.b., Skup M.C.; nox penakmueii I[Tononasckoro B.E., Anreopa,
7 kimacc,O0MIecTBO C OrpaHMYCHHOM OTBETCTBEHHOCTRIO "M3marensckuit ienTp BEHTAHA -

I'PA®"; AxunonepHoe ob6miecto "M3narensctBo [IpocBemenne";

METOAUYECKHUE MATEPHUAJIBI IVIA YYUTEJIA

Mepsnsik A.I'., ITononckuii B.b., SAkup M.C.; nox penakuueit [lononsckoro B.E.,
Junaktudeckue Marepuaisl, Airedpa, 7 kiacc, OOIECTBO C OrpaHUYEHHOM
otBeTcTBeHHOCThIO "M3narensckuit ieHTp BEHTAHA-I'PA®"; AkiinmonepHoe o01iecTBo

"N3narensctBo [Ipocsenienue";

Mepsmsikx A.I'., [Tononckuii B.b., Sikup M.C.; nox pegakuueit Ilogonsckoro B.E.,
Junaktudeckue Marepuansl, Airedpa, 8 kiacc, OO1IECTBO C OrpaHUYEHHOM
otBeTcTBeHHOCThIO "M3narensckuit ieHTp BEHTAHA-I'PA®"; AkiimonepHoe o011iecTBo
"N3narensctBo [Ipocsenienue";

Mepsmsix A.I'., [Tononckuii B.b., SAkup M.C.; nox pegakuueit Ilogonsckoro B.E.,
Junaktudeckue marepuansl, Aiaredpa, 9 kiacc, O01ecTBO ¢ OrpaHUYCHHOM

otBeTcTBeHHOCThIO "M3narensckuii ienTp BEHTAHA-I'PA®"; AkiimonepHoe o01iecTBo



"N3narensctBo [Ipocsemienue";

HA®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
1. www. edu - "Poccuiickoe oopazoBanue" deaepaibHblii TOPTAIL.

2. www.school.edu - "Poccwuiickuii 001ieo0pa3oBarebHbIii mopTan'.

3. www.school-collection.edu.ru/ Eaunas xosutekius udpoBbsIX 00pa30BaTeIbHBIX PECYPCOB
4. www.mathvaz.ru - doCke mkoJIbHOTO yuuTes MareMaTuku JlokyMeHTalus, padoune
MaTepHaIbl IS YIUTENSI MAaTEMAaTHKH

5. www.it-n.ru"Cetb TBOpYECKUX yunTeNCH"

6. www.festival.1september.ru dectrBaib negarorndeckKux Hiack






