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IHOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISETCS OJHUM M3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro oOpa3oBaHMs: OHA
o0OecrnieunBaeT U3y4eHHE IPYTUX JUCIUILUINH, KAaK €CTECTBEHHO-HAYYHOT0, TaK U TYMaHUTAPHOTO
IUKJIOB, €€ OCBOGHHE HEOOXOIUMO MJIsl MPOJAOJKEHUSI 00pa30BaHus U B MOBCEIHEBHOMN JKU3HH.
PazButne y oOy4arommxcsi HaydHBIX TIPEACTAaBIEHUNH O TMPOUCXOKIACHUH M CYIIHOCTU
anreOpanuecknx aOCTpaKIui, CHoco0e OTPaKEHHS MAaTeMAaTHYeCKOW HAyKOW SIBJICHUN W
NPOIIECCOB B TIPUPOJE W OOIIECTBE, POJIM MAaTEMATHYECKOTO MOJICIMPOBAHUS B HAYYHOM
MO3HAHWU W B TNPAKTHKE CHOCOOCTBYET (POPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHHS M Ka4eCTB
MBIIUICHHSI, HEOOXOAUMBIX /ISl a/IalTallid B COBPEMEHHOM IM(poBoM oOmiecTBe. M3ydenue
anreOpbl 00eCTICUnBAET Pa3BUTHE YMCHHS HAOIIOaTh, CPABHUBATH, HAXOIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBIIIJICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JeMCTBUSL U BBIBOABI, (GOPMYIHUPOBATH yTBepxKaeHUs. OCBOCHHE Kypca anreOpsl oOecrednBaeT
pasBUTHE JIOTHUECKOTO MBIIIJICHUS OOy4aloOlMXCs: OHMU HCHOJB3YIOT JEAYKTHBHBIE U
MHIYKTUBHBIE PACCYyXJeHUs, 0000IIeHne 1 KOHKPETU3alHio, a0CTparupoBaHUEe M aHAJIOTHIO.
OOyuenue anrebpe mpeamnojaraeT 3HAYUTENbHBIH OOBEM CaMOCTOATENBHOM JESTeNbHOCTH
oOydarolmuxcs, TIOSTOMY CaMOCTOSITENIbHOE  pEeLIeHHEe 3ajau  SBISIETCS — peanu3alueit
JeSITeIbHOCTHOT'O IPUHIIUIIA O0ydEeHHUSI.

B crpykType mnporpammsl y4eOHOTO Kypca «AjireOpa» aisi OCHOBHOTO 0OOIIEro
0o0pa3oBaHUsI OCHOBHOE MECTO 3aHMMAIOT COJIEp)KaTelbHO-MeToAndeckue nuHuu: «YHucna u
BBIUMCIICHUS», «AJreOpandeckue BbIpaXEHUs», «YpaBHEHHS M HEpaBeHCTBa», «DyHKUIUN».
Kaxnas 3 3TuX conepKareIbHO-METOIMYECKAX JTMHUIA Pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET
M3y4YeHHsI Kypca, B3aUMOJICHCTBYS ¢ IPYTUMH €ro JTUHHUAMHU. B Xo/1e m3ydeHus: yaeOHoro Kypca
00yJaroImuMCs TIPUXOAUTCS JIOTUIECKU PACCYKIaTh, UCIIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIN
S3BIK. B CBSI3M ¢ 3THM B mporpammy y4eOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTHKH, TPEJCTABJICHHBIE BO BCEX OCHOBHBIX pasleiiax MaTeMaTH4eCKOTO 0oO0pa3oBaHUSA U
CHOCOOCTBYIOIIME OBJIAJICHUIO OOYYaIOMIMMHCS OCHOB YHHBEPCAJIBHOTO MAaTEMaTHYECKOTO
s3bika. CoJepKaTeNbHOM U CTPYKTYPHOUM OCOOCHHOCTBIO Y4eOHOTO Kypca «Anredpay sBiseTcs
€ro HHTETPUPOBAHHBIN XapaKTep.

Conepxanue nMHUM «YuCIa W BBIYMCICHHUS» CIYKUT OCHOBOHM Il JanbHEUIIEero
U3y4eHHUs] MATeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYaIOLIMXCS JIOTMYECKOTO MBIIUICHUS,
(GbOpMUPOBAHNIO YMEHHUS TMOJIb30BATHCSA AITOPUTMAMH, a TAKXKe MPUOOPETEHHIO MPAKTUYECKUX
HABBIKOB, HEOOXOAMMBIX Ui TMOBCETHEBHOM >XKM3HU. Pa3BUTHE MOHATHS O YHUCIE HA YPOBHE
OCHOBHOTO 00I11ero 00pa3oBaHUs CBS3aHO C PALMOHAIBGHBIMH U UPPAIMOHATBLHBIMU YHCIAMU,
dbopMupoBaHHEM MpeACTaBICHUI O ACWCTBUTEIHHOM UHMCIE. 3aBEepIICHUE OCBOCHHS YHMCIIOBOM
JUHUU OTHECEHO K cpeHeMy o0IieMy 00pa3oBaHUIO.

ConepkaHue JByX aireOpamveckux JIMHUA — «Asredpandeckue BBIPOKCHHS» H
«YpaBHEHMsI U HEpaBEHCTBa»  crmocoOcTByeT  (GOpMUpOBaHHMIO Yy  OOydYaromuxcs
MaTeMaTHYECKOTO ammapara, HEOOXOJUMOTO JUIS pPEHIeHHs 3ajad MaTeMaTHKH, CMEKHBIX
NPEIMETOB U MPaKTHKO-OPUEHTUPOBAHHBIX 33/1a4. Ha ypoBHE OCHOBHOTO 00IIET0 00pa30BaHUS
yuyeOHbI ~ MaTepuan TIpYyNIUPYEeTCs BOKPYr  palMOHAIBHBIX  BbIpaKEHUH. AnreOpa
JIEMOHCTPHPYET 3HAUE€HHE MAaTEeMAaTUKU KaK S3bIKa JUIS MOCTPOSHHSI MAaTEeMaTHUYECKUX MOJIENEH,
OIMCAHUS MPOLECCOB U ABJICHUN peanbHOro Mupa. B 3amaum oOydenus anreOpe BXOIAT TaKxke
JanpHeiIee pa3BUTHE AJITOPUTMUYECKOIO MBIIUICHUS, HEOOXOIMMOro, B YaCTHOCTH, IS
OCBOCHMsI Kypca HWHGOpPMATHK{A, M OBJAJCHHUE HABBIKAMU JIEAYKTHBHBIX pPacCyXICHUH.



[IpeoOpazoBanre CUMBOJBHBIX (OPM CHOCOOCTBYET Pa3BUTHIO BOOOpaKEHHUs, CIIOCOOHOCTEH K
MaTeMaTUYECKOMY TBOPUYECTRY.

Conepxanne  (QyHKIIMOHANBHO-TpaQUUECKON  JTUHUU  HALIEIEHO HA  TOJy4eHHE
00yJaroIUMHUCs 3HAHUHN 0 (QYHKIMSIX KaK BaXHEHIIEH MaTeMaTHUYECKOW MOJICIN IS OTIMCAHHS
U UCCIIENIOBAaHMS Pa3HOOOpPA3HBIX IMPOIECCOB M SIBICHHH B MpHUpoJe W oOmiecTBe. M3ydeHue
Marepuaiia CIIOCOOCTBYET pPa3BUTHIO Yy OOYYArOIIMXCS YMCHHS HCIOJb30BaTh Pa3IMYHbIC
BBIPA3UTEIFHBIE CPEJICTBA SI3bIKA MATEMAaTHKH — CIIOBECHBIC, CHMBOJHYECKHE, TpaduuecKue,
BHOCHUT BKJIaJ] B JOPMUPOBaHUE NPEJCTABICHUN O PO MAaTEMATHKH B Pa3BUTHH ITHBHIU3AIIH
U KYJBTYPBI.

CormacHo y4yeOHOMY IUIaHy B 7-9 Kjaccax u3ydaeTcsi y4eOHBId Kypc «AnreOpay,
KOTOPBIM BKIIFOYACT CJICAYIOIIME OCHOBHBIC pa3felibl coiepkanus: «Hucina W BBIYMCICHHSY,
«AnredpandecKkue BIPKCHUSY, «Y PaBHEHUS H HEPABEHCTBAY, «DyHKITHI.

Ha uzyuenune yuebHoro kypca «Anredpa» orBoaurcst 306 yacos: B 7 kiacce — 102 gaca (3
yaca B Henento), B 8 kimacce — 102 gaca (3 gaca B Henento), B 9 kimacce — 102 gaca (3 gaca B
HEJIETTIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yucia 1 BbIYUCTICHUA

JpoOu OOBIKHOBEHHbIE U JECATHYHBIEC, IEPEXoa OT OAHOM (hOpMBI 3amucH JIpoded K
apyroi. IloHsATHE paMOHAIBPHOTO YMCIIA, 3aMCh, CPABHEHHE, YIOPSAJOUYNBAHNE PALMOHAIBHBIX
guces. ApudmeTndeckue ACHCTBUS C pallMOHAIBHBIMH YUCIaMH. PereHue 3amad u3 peaabHOU
MIPaKTHUKH HA YaCTH, HA IPOOH.

Crenenb ¢ HaTypaJbHBIM IIOKa3aTeleM: ONpezesieHue, npeoOpa3oBaHUe BbIpAKEHUN Ha
OCHOBE OIpezeNieHus], 3aIuch O0NbIINX yucell. [IponeHTsl, 3anuch NPOLIEHTOB B BUAE ApOOHU U
JIpobu B BHJIe IpOLEHTOB. Tpu OCHOBHBIE 337a4d HA MPOLIEHTHI, pEIICHUE 3a/1a4 U3 peanbHOMN
IPAKTHKU.

[TpuMeHeHne NpU3HAKOB JIEIMMOCTH, Pa3IoKEHNUE HA MHOXKUTENH HATypaJIbHbIX YUCEIL.

PeanibHble 3aBUCMMOCTH, B TOM YHUCIIE TIpsiMasi 1 00paTHasi MPOMOPIHOHAIBHOCTH.

Auredpanyeckne BbIPaKeHH

IlepeMeHHBIE, YNCIOBOE 3HAYEHHE BBIPAXKEHHS C NEPEMEHHOH. JlOoIyCTUMBbIE 3HAYECHHUS
nepeMeHHbIX. llpeacraBieHune 3aBUCUMOCTH MEXIy BeIMYMHAMH B  BHJE (OPMYJIBI.
Beruucnenust no gopmynam. IlpeoOpa3oBanue OYKBEHHBIX BbIPa)KEHHUH, TOXKJIECTBEHHO PaBHbIE
BBIp@)KEHUS, MpaBUiIa MPeoOpa3oBaHUsl CyMM U NPOU3BEICHHMN, MIPaBUiIa PACKPBITUS CKOOOK M
NPUBEACHUS NOJOOHBIX CIaraeMblX.

CBoliCTBa CTENIEHU C HATYPaJbHBIM IT0KA3aTEIEM.

Opnownensl 1 MHOrowieHbl. CTeneHb MHOrowieHa. CioxeHue, BhlYUTaHUEe, YMHOXKEHHE
MHOTOUJIeHOB. DOpMyIIbl COKpaIIEHHOTO YMHOXEHHMS: KBaJpaT CyMMBI M KBaJpaT pPa3HOCTH.
®opmysa pa3HOCTH KBagpaToB. Pa3iokeHrne MHOIMOWICHOB HA MHOKUTEIH.

YpaBHeHus U HepaBeHCTBA

VYpaBHeHME, KOPEHb YpPaBHEHMs, MpaBUiia NIPEOOPa30BaHUs YpaBHEHUS, PaBHOCUIbLHOCTD
YPaBHECHUH.

JIuneiiHoe ypaBHEHHE C OJHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEHWHOIO YpaBHEHWS,
pelieHue JIMHEHHBIX ypaBHeHMM. CocTaBleHME ypaBHEHUN IO YCIOBHMIO 3ahaud. PemieHue
TEKCTOBBIX 33Ja4 C [IOMOILBIO YPAaBHEHUH.

JluHeiiHOe ypaBHEHHE C JBYMs NEpeMEHHbIMHM M ero rpaduk. Cucrema IBYX JTMHEHHBIX
yYpaBHEHMH ¢ ABYMS NepeMeHHbIMM. PelleHue cucreM ypaBHEHHI CIIOCOOOM MOJCTaHOBKH.
[TpuMepsl pelieHns: TEKCTOBBIX 3a/1a4 C IIOMOIIBIO CUCTEM YPAaBHEHUH.

DyHKIUA

Koopmnara Ttoukm Ha npsMoid. UucioBbsle NPOMEKYTKH. PaccTosiHMe MeEXny IByMs
TOYKaMHU KOOPAMHATHOM MPAMOIA.

[IpsimoyronbHas cucrema koopauHaT, ocu Ox u Oy. Abcuucca ¥ OpAMHAaTa TOYKH Ha
KOOpJIMHATHON T1uiockocTH. [Ipumeps! rpadukoB, 3amaHHbIX (opmyrnamu. UteHue rpaduxos
peanbHbIXx 3aBucuMocted. [lonstue ¢ynkunu. Ipapux Pynkuun. CpoiicTBa (yHKIUIL.
Jluneitnas Qynkuus, e€ rpaduk. ['padux ¢pynkuuu y = |x|. I'padudeckoe pernienne TuHEHHBIX
YPaBHEHUH U CUCTEM JIMHEWHBIX YPABHEHMIA.



8 KVIACC

Yucia 1 BbIYUCICHUA

KBangpatHbiii kopeHb u3 uucna. Ilonstue 00 uppanuoHaibHOM 4ucie. JlecaTHuHble
OpUOIMKEHUsT UppalMOHaIbHbBIX uncen. CBolicTBa apupMETHUECKUX KBaJIpaTHBIX KOPHEH U UX
IpUMEHEHHE K NpeoOpa30BaHUIO YHCIIOBBIX BBIPAXEHUH U BBIYMCICHUAM. JleHCTBUTEIbHbBIE
qucia.

CteneHsb C 1eNbIM MoKaszaTesieM U e€ cBoiicTBa. CTaHgapTHas 3alUCh YKUCIIA.

AsreOpanyeckue BbIpaKeHUs!

KBanpatHblil TpéxuieH, pa3inokeHne KBaJApaTHOro TpEXUieHa Ha MHOKHUTENH.

Anrebpandeckast ApoOb. OCHOBHOE CBOWCTBO anreOpamueckoir Apoou. CrokeHwue,
BbIUWTAaHUE, YMHOXEHHE, JAeJeHHE anreOpandeckux ApoOel. PannoHanbHbIE BBIPAKEHUS U UX
npeoOpazoBaHue.

YpaBHeHus 1 HePaBEeHCTBA

KBanpatHoe ypaBHeHue, ¢opmyna KOpHEH KBaJgpaTHOro ypaBHeHus. Teopema Buera.
Pemenue ypaBHeHMH, CBOASIIMXCS K JMHEWHBIM W KBajpaTHbIM. llpocteiimue apoOHO-
panoHaIbHbIE YPABHEHUSL.

I'paduueckass uHTEpHIpeTallMsl YPAaBHEHUM C JBYMs NEPEMEHHBIMU M CUCTEM JIMHEHHBIX
YPaBHEHUI C ABYMsl IE€peMEHHbIMH. [IpuMeprl peleHus cucTeM HEIMHEWHBIX ypaBHEHUH C
JBYMsI [IEPEMEHHBIMHU.

PerieHne TeKCTOBBIX 3a7a4 anredpandyeckuM CrocoooM.

UucnoBele HepaBeHCTBA M WX cBoicTBa. HepaBeHCTBO ¢ OAHOW TEPEMEHHOIA.
PaBHocunbHOCTh HepaBeHCTB. JIMHEHHbIE HEpaBEeHCTBA C OJHOW mnepeMeHHOH. Cucremsl
JIMHENHBIX HEPABEHCTB C OJJHOW MTEPEMEHHOM.

DOyHKIUA

[Monstne Qynkmuu. OOMacTh ONMpeaeIeHHsT © MHOKECTBO 3HadeHHH (yHKIuU. CriocoObl
3a/1aHusl PYHKIIHIL.

I'padux Pyaxmun. Yrtenue cBoiictB ¢yHkumu mo e€ rpaduky. Ilpumepsl rpaduxos
(bYHKIUH, OTpaKAIOUINX pealbHbIe POIIECCHI.

OyHKIUY, ONHMCHIBAIOIINE MPAMYIO M OOpaTHYIO MPOMOPLHOHAIBHBIE 3aBUCUMOCTH, HUX
rpadukn. ®ynkuun y = x2, y = x3, y = \x, y=|x|. [paduueckoe perieHne ypaBHeH il I CHCTEM
YPaBHEHUH.

9 KJIACC

Yucia ¥ BLIYHCTIEHUS

PanroHanpHbIC YKClia, UppaIMOHAIbHBIC YHCJIa, KOHEUHbIE U OCCKOHEUYHBIC JECATUYHBIC
npoOu. MHOXECTBO JCHCTBUTEIBHBIX YHCEN, JACHCTBUTEIBHBIC 4YHCIA KaK OECKOHEYHBIC
JIecsiTUYHbIe  npoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXKECTBOM
JIEWCTBUTEIBHBIX YUCET U KOOPAMHATHOM MIPSMOM.

CpaBHEHHME IEHCTBUTENBHBIX YHCEN, apu(DMETHUYECKHE JEHCTBHUSI C JCUCTBUTEIBHBIMU
YHCIaMH.

Pa3mepbl 0OBEKTOB OKPYKAMOIIETO MHpPA, UIUTEIHHOCTh MPOIECCOB B OKPYXKAIOMIEM
MHpE.

[TpubmmkéHHOE 3HAYEHUE BEIWYMHBI, TOYHOCTh NpUOIMxkeHus. OKpyriieHHe 4YHUCell.
IIpukuaka v OLEHKA pe3yIbTaTOB BBIYUCICHUN.



YpaBHeHHS U HEPABEHCTBA

JIuneiiHoe ypaBHeHue. PellieHne ypaBHEHUH, CBOASIIUXCS K JINHEUHBIM.

KBanparHoe ypaBHeHue. PemeHnue ypaBHEHMH, CBOJALIMXCA K  KBaJpaTHbBIM.
bukBagparnoe ypaBHeHue. Ilpumepsl pelieHUsT YpaBHEHUM TPETbEH U YETBEPTOM CTEIEHEN
Pa3I0KEHNEM Ha MHOKUTEIH.

Pemienne  npoOHO-palMOHaNbHBIX ~ ypaBHEHMH.  PemieHue  TEKCTOBBIX  3ajad
anreOpandeckuM METOJIOM.

VYpaBHeHHE C OBYMs TIEpEeMEHHBIMH W €ro rpaduk. PemeHue cucrem ABYX JTHMHEHHBIX
YpaBHEHUH C JBYMs IIEpEMEHHBIMHU. PelleHne cucTeM [BYX ypaBHEHMH, OJHO M3 KOTOPBIX
JUHEWHOoe, a Ipyroe — BTOpoi creneHu. I'paduyeckas WHTEpHpeTalusi CUCTEMbl YPaBHEHUH C
JIByMsI IIEPEMEHHBIMU.

Pemenue TekCTOBBIX 3a7a4 anreOpandeckuM CriocoOoM.

YuciioBblE HEPABEHCTBA U UX CBOMCTBA.

PemieHne JMHEMHBIX HEPABEHCTB C OJHOM IIEPEMEHHOMW. PerieHue cucTteM JIMHEHHBIX
HEpaBEHCTB C OJHOW mepeMmeHHoM. KBaaparHbie HepaBeHcTBa. ['padumueckas MHTEpIpeTanus
HEPAaBEHCTB U CUCTEM HEPABEHCTB C JIBYMs IEPEMEHHBIMU.

DyHKIUHU

KBangpatnunas ¢yHkius, e€ rpapuk u cpoiictBa. IlapaGoma, KoopAMHATBI BEpIIMHBI
napaboIibl, 0Cb CAMMETPHH apadoIIbl.

I'paduku Gpyrxmmit: y = kx, y =kx + b, y =k/x, y =x3, y = Vx, y = || , 1 ux cBoiicTBa.

YucioBbie MOCAEI0BATETbHOCTH M IIPOTPECCHHU

[ToHsiTHE YKCIIOBOM MOCIEAOBATENBHOCTH. 3aJaHue MOCIEI0BATEIbHOCTH PEKYPPEHTHOM
dbopmyroit u popmMysoi n-ro dieHa.

Apudmernueckas U reomerpuueckas  mporpeccud. DopMynbl  n-ro  4ieHa
apru(MeTnyecKoil U reoMeTpUYECKOM Mporpeccuii, CyMMbI IEPBBIX 71 YICHOB.

N300pakeHne 4IeHOB apu(METHIECKOW M TEOMETPHUYECKON MPOrpeccHil TOYKaMu Ha
KOOPJMHATHOH IIOCKOCTHU. JINHENHHBIN 1 3KCIIOHEHUUAIbHBIN pOCT. CII0’KHBIE TPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOT'O OBIIIET'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJbTATBI

JInyHOCTHBIE PpPe3yabTaThl OCBOCHHMS MpOTrpaMMbl ydeOHOro Kypca «Amnredpa»
XapaKTEepU3YyIOTCH:

1) narpuoTnyeckoe BOCIIUTAHUE:

IIPOSIBJICHUEM HWHTEpeca K MPOLNUIOMY M HACTOSALIEMY POCCHHCKOM MaTeMaTHKH,
LIEHHOCTHBIM OTHOLIEHWEM K JOCTH)KEHUAM POCCHUHMCKUX MaTEMaTUKOB M POCCUHCKOM
MaTeMaTUYeCKON MIKOJIbI, K UCTIOJIb30BAHUIO ATUX JIOCTHIKEHUH B IPYTrUX HayKaxX M MPHUKIAJTHBIX
chepax;

2) rpa:kaaHCcKoe M TYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOS3aHHOCTEW TpaKJaHWHA M peali3allid ero Ipas,
NPEJICTaBICHUEM O MAaTEeMAaTHYeCKUX OCHOBAaX (YHKIIMOHHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBIICHUH, MPOIEAYp TPaKIAHCKOTO oO0IIecTBa (Hampumep, BHIOOPHI, OMPOCH), TOTOBHOCTHIO K
OOCYXICHHIO ITUYECKMX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKHM MPUMEHEHHEM JOCTHKCHHIA
HayKH, OCO3HAHUEM BaXXHOCTH MOPAJIbHO-3TUYECKUX TPUHIUIIOB B JACSITEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCTIMTAHME:

YCTaHOBKOM Ha aKTHUBHOE yYacTHE€ B PELICHUH IMPAKTUYECKUX 3a/lady MaTeMaTUUYeCKOU
HANPaBIEHHOCTH, OCO3HAHHEM BaXHOCTU MAaTEMaTH4YEeCKOro 0Opa3oBaHMs Ha MPOTSHKEHUU BCe
KHU3HU JIJIs1 yCTIeMHOM npodeccHoHalbHOM NesSTeNbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHH,
OCO3HAHHBIM BBIOOPDOM U TMOCTPOCHHMEM HWHAMBUAYAJIbHONM TpaekTopuu oOpa3oBaHHs U
KU3HCHHBIX TUTAHOB C y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIUTAHUE:

CIOCOOHOCTBIO K SMOIMOHATBHOMY M 3CTETHUUYECKOMY BOCHIPHUATHIO MAaTEMaTHUYECKHUX
00BEKTOB, 33/1a4, PEIICHUM, PACCYKICHUN, YMEHHUIO BUJIETh MaTEMAaTHUECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHMS:

OpUEHTALIUEH B JEATEIHHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX NpPEJICTaBJICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YEJIOBEKa, NPHPOABI M OOIIECTBa, MOHUMaHUEM
MaTeMaTUYeCKON Haykh Kak cdepbl 4YelmoBEYECKOW esSTeNbHOCTH, JTamoB €€ pa3BUTHS H
3HAQYMMOCTH ISl PA3BUTHS LUBWIN3ALUH, OBJIAJCHUEM SI3bIKOM MAaTEMAaTUKH U MAaTEMAaTHYECKOU
KyJIbTYpOll KaK CpEICTBOM IIO3HAHHUA MHpPA, OBJIAJACHHUEM MPOCTECHIIMMHU HaBBIKAMU
HCCJIEeI0BATENBCKOM IEATENbHOCTH;

6) ¢usuueckoe BocnuTaHue, GopmMupoOBaHME  KYJbLTYPbI  3J0pPOBbS M
IMOLMOHAJIBHOIO 0J1ATOMOJTY M

TFOTOBHOCTBIO IPUMEHATh MaTEMaTHYECKHWE 3HAHUS B MHTEpPEcax CBOEro 310pPOBbS,
BEJICHUS 37I0pPOBOTO 00pasa >KU3HU (30pOBOE MUTAHWE, COAUTAHCUPOBAHHBIN PEXKHUM 3aHATUN U
OTIbIXa, peryispHas (Qusnyeckas aKTUBHOCTh), COPMHUPOBAHHOCTHIO HaBbIKa pedieKcuw,
MPU3HAHUEM CBOETO MpaBa Ha OIMTMOKY M TAKOTO K€ MpaBa JIPyroro 4eI0BeKa;

7) 3K0JI0THYECKOE BOCTTUTAHHE:

OpHEHTAIMCH HA MPUMCHCHHE MATEMATHUSCKUX 3HAHWH I PelIeHUs 3a/1ad B 00JacTH
COXPAHHOCTH OKPYXKAIOIIEH Cpejbl, MIAHUPOBAHUS TMOCTYNKOB M OIEHKH HUX BO3MOXKHBIX
MOCTIEAACTBHIA JUISI OKPYXKAIOIICH Cpelbl, OCO3HAHUEM MIOO0ATFHOTO XapaKTepa IKOJIOTHYECKUX
npo0JeM U ImyTel uX peuieHus;



8) amanTauus K M3MEHAIMMCS YCJIOBUAM COIMAJIbHONH M IPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIIOBUSAX HEOIPEACIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIeATEIbHOCTh, B TOM YUCIE YMEHHUE YUUTHCA Y APYTUX
JIO7IeH, MPHOOpeTaTh B COBMECTHOU AEATEIbHOCTH HOBBIC 3HAHHWS, HABBIKA U KOMIIETCHIIUU U3
OTIBITA IPYTHX;

HEOOXOMMOCTHI0 B (POPMHUPOBAHMH HOBBIX 3HAHUU, B TOM 4ucie (HOpMyIupoBaTh UJIEH,
MOHSTHS, TUIIOTE3bl 00 00BEKTaxX M SBJIECHUSIX, B TOM 4YHCIE paHee HEH3BECTHBIX, OCO3HABATh
JnepuIuThl COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYallMIO, BOCHPHUHHUMATh CTPECCOBYIO
CUTYyallMI0 KaK BBI3OB, TPEOYIOIIMH KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMbBIC PEIICHUS M
nercTBusl, POpMyIUPOBATH U OIIECHUBATH PUCKU U TIOCJIEICTBUSI, JOPMUPOBATH OTIBIT.

METAINPEJMETHBIE PE3YJIBTATDBI
Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHBIE YUeOHbIE 1€l CTBUSA
ba3oBble Jiornyeckune 1eMCTBUA:

e BBIIBIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKM MATEeMATHUYECKUX OOBEKTOB,
MOHSTUN, OTHOIICHUH MEXAY MOHITHAMH, (POPMYIHUPOBATH OMPEACICHUS MOHSATHUH,
yCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KiIacCU(UKAIIMK, OCHOBAHUS I 00001IeHUs
Y CPaBHEHUS, KPUTEPUH MPOBOIUMOTO aHAIN3A;

e BOCIPHUHHMMATH, (GOPMYIUPOBATH U MPEOOPA3OBHIBATh CYXKIEHHUS: yTBEPAUTEIbHBIC U
OTpHUIATeNIbHbIE, EAMHUYHBIE, YaCTHBIE U O0IINE, YCIOBHBIE,

e BBIIBIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOpEUHs B (pakTax,
JTaHHBIX, HAONIONICHUAX W YTBEPXKACHUAX, NpeuiaraTb KPUTEPUU JI BBISBICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEYUNIL;

e JieNaTh BBIBOJABI C HUCIOJIB30BAHUEM 3aKOHOB JIOTUKH, NETYKTUBHBIX M WHIYKTUBHBIX
YMO3aKIIOYEeHUH, YMO3aKIIIOUEHHUH 110 aHAJIOTHH;

e pa3duparh JI0Ka3aTEIbCTBA MATEMAaTUYECKUX YTBEPXKIEHUU (MpsMble U OT
MPOTUBHOTO), MIPOBOJIUTH CaMOCTOSITEJIBHO HECJIOXKHBIE  JI0OKA3aTelbCTBA
MaTeMaTHYeCKUX (AaKTOB, BBICTpAaWBATh ApPryMEHTALMIO, NPUBOAUTH IMPUMEPHI U
KOHTPITPAUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHUS;

e BbIOMpaTh croco0 pemieHUss y4yeOHOHM 3amaud (CpaBHUBATh HECKOJIBKO BapHAHTOB
peleHusi, BEIOUpaTh HaubosIee MOAXOAAIINN ¢ YUETOM CaMOCTOATEIHHO BBIICICHHBIX
KPUTEPUEB).

Ba3oBhIe ncciaenoBarejabCKue JeHCTBHA

e HCMONB30BaThb BOMPOCHI  KAaK  HCCIENOBATENbCKUI  WHCTPYMEHT  IO3HAHUS,
dbopMynupoBathb BOIIPOCHI, bukcupyromnue IPOTUBOpEYHE, npobiemy,
CaMOCTOSITENIbHO YCTaHABIMBAaTh HCKOMOE M JaHHOe, (OPMUPOBATh THUIOTE3Y,
apryMeHTHUPOBATh CBOIO MO3UIHI0, MHEHHUE;

e T[POBOJUTH IO CAMOCTOSITEIbHO COCTABJIEHHOMY ILJIaHY HECJOKHBIM IKCHEPUMEHT,
HEOONbIIOE HCCIEIOBAaHUE [0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro
00beKTa, 3aBUCUMOCTENH 00BEKTOB MEXK Ty CO0O0i;

e CaMOCTOSTENbHO (OPMYIUPOBATH OOOOIICHHWS W BBIBOABI 1O  pe3yiabTaTam
IPOBEIEHHOIO HAONIOACHUS, UCCIIEI0BaHuUs, OLIEHUBATh JOCTOBEPHOCTh MOIYYEHHbBIX
PE3yNIbTaTOB, BBIBOJIOB M 0000IICHUIA;

e TIPOrHO3UPOBATH BO3MOXHOE PAa3BUTHE MPOLIECCa, & TAKIKE BBIIBUTAThH MPEANIOT0KECHUS
0 €r0 Pa3BUTUU B HOBBIX YCIIOBUSX.



Padora ¢ unopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTh MH(GOPMAIUU, JaHHBIX, HEOOXOIUMBIX
JUTSL pelIeHus 3a/1a4H;

BBIOWpaTh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH HH(OPMALIKIO
pa3IMYHBIX BUIOB U (JOPM MPEICTABICHUS;

BbIOWpaTh (opMYy MpeAcTaBieHUs] HHHOPMALIMU U WLTIOCTPUPOBATH pelIaeMble 3a1auu
CXeMaMHu, ArarpaMMaMH, HHOU rpadukoi U MX KOMOMHALIUAMY;

OLICHMBATh HAJEKHOCTb MHPOPMAIMH 110 KPUTEPUSAM, IPEIUIOKEHHBIM yIUTEIIEM WU
chopMyTUPOBAaHHBIM CAMOCTOSATEIHHO.

KOMMyHI/IKaTI/IBHI)Ie YHUBEpPCAJIIbHBIE y‘leﬁHbIe JelcTBHUA:

BOCTIPUHUMATh U (OPMYIIMPOBATH CY)KICHHSI B COOTBETCTBHH C YCIOBHSMH U LEISIMH
oOmieHus, SICHO, TOYHO, TPaMOTHO BBIP@KaTh CBOIO TOYKY 3pPEHHS B YCTHBIX H
NUCHbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS MO X0y PEHICHUs 3a1aui, KOMMEHTUPOBATh
IIOJIy4CHHBINA PE3yJIbTAT;

B XO7Ie OOCY)KJICHHS 3a/1aBaTh BOIIPOCHI 110 CYIECTBY 00CYKIaeMOi TeMbl, IpOOIeMBblI,
pemaeMoi  3ajauM, BBICKAa3bIBaTh MJEHM, HAlleJICHHbIE HA TOMCK peIICHus,
COTOCTABJIATh CBOM CYXKJIEHHUS C CYXKACHUSAMHU JIpYTUX YYAaCTHMKOB JHajora,
00HapyXUBaTh pa3IMYUe U CXOJICTBO MO3UIMA, B KOPPEKTHOI dhopMe PopmynrpoBaTh
pasHoriacus, CBOM BO3PAXKEHHS;

MPEJICTABIISITh Pe3yJbTaThl PElleHUs 3aaul, SKCIIEpUMEHTA, UCCIeI0BaHus, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHMSI ¢ Y4ETOM 3ajad Mpe3eHTaluu U
0COOCHHOCTEH ayTUTOPHH;

NOHMMATh W HMCIOJB30BaTh MPEUMYIIECTBA KOMAHJIHON W HHIUBHIyaTbHOH PabOTHI
NPY PEIICHNUHU YIeOHBIX MAaTeMaTHIECKUX 3a]1ad;

NPUHUMATH [IEJIb COBMECTHOH JICATEIIEHOCTH, TUNIAHUPOBATh OPTraHU3aIUI0 COBMECTHOM
paboThl, pacnpenensTb BHUABI PabOT, JOroBapHBaThCs, OOCYKIATh TMpoIecC W
pe3ynbTat paboThl, 0000IIaTh MHEHHSI HECKOJIBKHX JIFOJICH

y4aCTBOBaTh B TPYMNIOBBIX ¢opMax padoTel (0OCYXIeHus, OOMEH MHEHUSIMHU,
MO3TOBBIE€ IITYPMBI M JIPYTHe€), BBIIOJHATH CBOIO 4YacTh PabOThl U KOOPAMHHPOBATH
CBOM JCUCTBUS C APYrMMH 4WIEHAMHM KOMaHJIbl, OIICHUBATh Kaue€CTBO CBOETO BKJIAJa B
o0 TPOIYKT MO KPUTEPHUSIM, CHOPMYIMPOBAHHBIM YIACTHUKAMU B3aUMOJICHCTBUS.

PerynsiTuBHbIE YHUBEpCAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranuszanus:

CaMOCTOSTEIIFHO COCTAaBJIATh IUIAH, AITOPUTM PEUICHUs 3a7aud (WIM €ro 4acTh),
BBIOMpATh CHOCO0 pemeHus C Y4ETOM HUMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C Y4ETOM
HOBOU MH(pOpPMAIIHH.

CaMOKOHTPOJIb, JMOLMOHAIBHBIN HHTEJLJIEKT:

BIIAJCTh CIIOCOOaMU CaMOITPOBEPKH, CAMOKOHTPOJIS MPOIecca M pe3yabTaTa PerieHus
MaTEeMaTHYCCKOM 3a0a4H;

MPEIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUM 3aJa4H, BHOCUTh
KOPPEKTUBHI B JCATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAMIEHHBIX OIIUOOK,
BBIIBJIEHHBIX TPYJAHOCTEN;

OLICHUBATh COOTBETCTBHUE PE3YyJIbTaTa JAESITEILHOCTH MTOCTABICHHOMN LIEJIM U YCIOBUSIM,
OOBSICHATh TPHUYMHBI JTOCTIDKEHUS WM HEJOCTIDKEHUS LeNH, HAaXOJIUTh OIIHOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.



INPEJMETHBIE PE3YJIbTATBI

K konny oOydenus B 7 kJacce OOydyarOIIMHCS NOJIYYMUT CJEAYIOUIME IpEeIMETHbIC
pE3yIabTaThI:

Yucsia 1 BbIYUCICHUA

BeinonHATe, coderas ycTHblE M NUCbMEHHbIE NPUEMBI, apupMeTHdecKue IeicTBUA ¢
palUOHAaIbHBIMU YUCIAMH.

HaxonuTh 3HaYeHMs YUCIOBBIX BBIPAKEHHUH, NMPUMEHATh Pa3HOOOpa3HbIE CIIOCOOBI U
NpU€Mbl BBIUMCIICHUS 3HAUYE€HUN JApPOOHBIX BBIPAKEHUH, cOAepXKalluX OOBIKHOBEHHbBIE H
JIECSITUUHBIE JPOOH.

[lepexoauTh OT OJHOM (OPMBI 3aIIUCH YKCEN K ApYyroil (mpeoOpazoBbIBaTh AECITUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECSITHYHYIO IPOOB).

CpaBHUBATh U YHIOPSAI0UYNBATH PALIMOHAJILHBIE YUCIIA.

OxpyriTh yncna.

BBINOIHATE IPUKUAKY U OLIEHKY pe3yJbTaTa BbIYHUCIECHHM, OLEHKY 3HaYEHUH YHMCIOBBIX
BBIPaXEHUI. BBINOIHATE IEHCTBUA CO CTENEHAMU C HATYpaIbHBIMU NIOKA3aTEISIMH.

[TpyuMeHATH MPU3HAKU AETMMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYPAJIBHBIX YHCEIL.

Pemars npakTHKO-OPUEHTUPOBAHHBIE 3aJauyd, CBA3aHHBIE C OTHOLUEHUEM BEJIMYUH,
IIPOMOPLMOHAIIBHOCTBIO BEJIMUUH, MIPOLICHTAMHU, HHTEPIIPETUPOBATh PE3YNIbTATHI PEILEHUS 3a1a4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU PAacCMATPUBAEMbIX OOBEKTOB.

AnreOpanyeckue BbIpasKeHU s

Hcnonb30Bath anredpandecKyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTh €€ B IIpOLIecce
OCBOEHHS y4eOHOTO MaTepuaa.

Haxoauth 3HaueHus: OyKBEHHBIX BBIPAKEHUI MPHU 3aJaHHbIX 3HAUEHUSX T€PEMEHHBIX.

BeImotHATE TpeoOpa3oBaHMs [ENOTO BHIPAKEHHUS B MHOTOWIEH MPUBEICHHEM MO00HBIX
CJIaraeMbIX, PACKPBITHEM CKOOOK.

BBINONHATP YMHOKEHHE OJHOYIEHa HAa MHOIOWIEH M MHOIOWIEHa Ha MHOTOYJIEH,
IPUMEHSATH (HOPMYIIBI KBaJpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcymiecTBIATh Pa3l0KEHUE MHOTOWIEHOB HA MHOMKUTENIM C IOMOIIBIO BBIHECEHMS 3a
CKOOKM OOIIEro MHOKUTENS, TPYNIHUPOBKH ClaraeMbIX, MPUMEHEeHUs: (HOpMyT COKpaIEHHOTO
YMHOXEHHUS.

[TpumensaTs mnpeoOpa3oBaHMs MHOTOWIEHOB JUIsl PpEIIEHUS pa3IUYHBIX 3a7ad U3
MaTEMaTHKH, CMEKHBIX IIPEIMETOB, U3 PEAILHON MTPAKTHKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATypaJlbHBIMU MOKa3aTeJIIMU 7S TpeoOpa3oBaHus
BBIPAYKCHUM.

YpaBHeHMsI M HEPABEHCTBA

Pemars nuHelHbIe YpaBHEHUS C OJHON NMEPEMEHHOM, MPUMEHSISl MpaBuia Nepexoia OT
HCXOJHOIO YpaBHEHHs] K paBHOCWIbHOMY eMmy. [IpoBepsiTh, sBiseTCs M 4YHUCIO KOPHEM
YpaBHEHHUS.

[TpumeHsTh TpaduuecKrue METOIbI IPU PEIICHUH JIMHEHHBIX YPaBHEHUH U UX CHCTEM.

[ToaOupate mpuUMeEpHI Map YUCe, SBISIOMNXCS PEIICHHEM JIMHEIHHOTO YPaBHEHUS C IBYMS
IIEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOM IUIOCKOCTM TpaduK JTHMHEHHOTO YpaBHEHUS C JBYMS
NEePEMEHHBIMH, TIOJIb3YSCh TPAPUKOM, IPUBOIUTH IPUMEPHI PEIICHHS YPAaBHEHHUS.



Pemarbs cucreMbl IBYyX JMHEHHBIX YPAaBHEHMHM C JBYMsl IEPEMEHHBIMHM, B TOM YMCIE
rpagpuuecKu.

CocTaBiATe M pellaTh JIMHEWHOE YPAaBHEHME WJIM CHCTEMY JIMHEWHBIX YpPaBHEHUH IO
YCIOBUIO 3aJauyd, WHTEPIPETUPOBATh B COOTBETCTBMM C KOHTEKCTOM 3aJaud IOJIy4EHHBIN
pe3yabTar.

DOyHKIUH

MN3o00paxkath Ha KOOPAMHATHOW TIPSIMOM  TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpJIMHATAaM, JIy4H, OTpPE3KM, MWHTEpBaJbl, 3alMChIBaTh YHCIOBBIE IIPOMEXKYTKHM Ha
anreOpandecKoM S3bIKE.

OtmeuaTh B KOOPAWHATHOM IJIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpPJAMHATAaM, CTPOUTH
rpa¢uku TuHeNHbIX pyHKUMNA. CTpouTh rpaduk GyHKIUHN y = [X|.

OnuceiBaTh € MOMOIIBIO (YHKIMH HW3BECTHBIE 3aBUCHUMOCTH MEXIY BEIMYMHAMMU:
CKOpPOCTb, BpEMS, pacCcTOSHUE, 1I€Ha, KOJMYECTBO, CTOMMOCTb, IMPOU3BOAUTEIBHOCTh, BPEMS,
00bEM pabOTHI.

Haxonuth 3HaueHne GyHKIUU 1O 3HAUEHUIO €€ apryMeHTa.

[Tonumatp rpadguueckuii cnoco0 mpencTaBieHUs U aHaidu3a WHPOpPMALUU, U3BIEKATh U
HMHTEPIPETUPOBATH HHPOPMALIUIO U3 IPA(QUKOB peabHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K konmy oOydenus B 8 kJacce oOyyaromMidcsi HOJIYYMUT CJEIYIOUIME IpeIMETHbIE
pE3yabTaThI:

Yucsia ¥ BbIYUCICHUA

Hcnonp30BaTh HayalbHbIE NPEACTABICHUS O MHOJKECTBE NCHCTBUTEIBHBIX YHMCEN Ul
CPaBHEHMsI, OKpPYIVIEHUS M BBIUMCICHMH, M300pakaTb IEHCTBUTENbHbIE 4YHCIA TOYKAMHM Ha
KOOPJIMHATHOM IPSIMOIA.

[IpumeHATh TOHATHE apU(METHYECKOr0 KBAaJIPAaTHOTO KOPHS, HAXOAUTh KBaJpaTHbIE
KOPHM, UCHOJIB3Ys IPU HEOOXOUMOCTHU KaIbKYJISTOP, BBIMOIHATH IPE0oOpa30oBaHUsl BbIpasKEeHUM,
coJiepKaluX KBaJpaTHbIE KOPHU, UCIIONb3Yys CBOWCTBA KOPHEH.

Hcnonp30BaTh 3amucu OONBIIMX W MaJbIX YHCEN C MOMOIIBIO AECATHYHBIX NPOoOeH H
crenenel yucna 10.

Auredpanyeckne BbIpaKeHHs

[IpuMeHSTh TOHSATHE CTENEHH C LEeJIbIM I0Ka3aTeleM, BBIMONHATh IMPeoOpa3oBaHUs
BBIPAXXEHUM, COIEPIKALINX CTENEHU C LEJIBIM ITOKa3aTeeEM.

BeInonHATE TOXIECTBEHHBIE MPEeoOpa3oBaHUs palMOHAIBHBIX BBIPAKEHUH Ha OCHOBE
NpaBuJl JeHCTBUM HAaJl MHOTOWIEHAMH U aJIreOpandecKuMu ApOoOsSMH.

PacknanpIBaTh KBapaTHBIN TPEXWIEH HA MHOKUTEIIN.

[TpumensaTs mnpeoOpa3oBaHMs BBIPAKEHMM JUIs pEIIEHUs pPa3IUYHBIX 3a7ad U3
MaTEMaTHKH, CMEKHBIX IPEIMETOB, U3 PEAILHON ITPAKTHKH.

YpaBHeHMsI M HEPABEHCTBA

Pemate nuHelHble, KBaJpaTHbIE YpaBHEHUS U pallOHAJIbHbIC YPaBHEHUSI, CBOJISIINECS K
HUM, CUCTEMBI IByX YpaBHEHUH C IByMsI IEPEMEHHBIMH.

IIpoBOANTE IIpOCTENIINE UCCIIENOBAHNS YPABHEHUN U CUCTEM YPABHEHUH, B TOM YHUCIE C
NPUMEHEHHEM TpapHuuecKUX IMpeACTaBIeHU (yCTaHABIMBaTh, MMEET JIM ypaBHEHHE WA
CUCTEMA ypaBHEHUH pELLeHUs], €CJIM UMEET, TO CKOJIBKO, U TIpOoUee).

[lepexonuTh OT CIIOBECHOH (OPMYITHPOBKH 3aqaud K €€ anreOpanyeckod MOAETH C
IIOMOLIBI0 COCTABJICHUS YPAaBHEHMsI WIM CHUCTEMBl YPaBHEHMH, HMHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4M IOJIYYECHHBIN pe3yJIbTar.



[TpuMeHATH CBOWCTBA YMCIOBBIX HEPABEHCTB U1 CPABHEHUS, OLIEHKH, PELIaTh JIMHEIHbIE
HEpaBEHCTBA C OJHON NEepeMEHHOM M HX CHCTeMbI, JaBaTh I'paUUECcKyl0 WILIIOCTPALHIO
MHOYKECTBa PEIICHU HEPABEHCTBA, CUCTEMbl HEPABEHCTB.

DyHKIUHA

[loHumaTh W HCHOJB30BAaTh (YHKUMOHATIbHBIE TMOHATHA U SA3bIK  (TEPMMHBI,
CHUMBOJIMYECKHE O0003HAueHUsl), OINpENeNaTh 3HaueHUe (YHKIMM 10 3HAYCHHUIO apryMeHTa,
ompeneNsaTh CBOMCTBA (QYHKIMH TI0 e€ TpaduKy.

CtpouTth rpaduiKu JIEeMEHTapHBIX (PYHKITUN BUA:

y=k/x, y =x2,y =x3,y = [x|, y = VX, OIICHIBATb CBONCTBA YHCIOBOI (YHKIHH 10 €&
rpaduKy.

K koHny oOyueHus B 9 kiacce oOydaroIIMHCA MOJYYHUT CIEAYIOIIME MPEIMETHBIE
pe3yabTaThl:

Yucjaa 1 BBIYHCIEHUSA

CpaBHUBATh U YIOPSAI0UYNBATH PALIMOHAJILHBIE U HPPALIMOHAIIbHBIC YHUCIIA.

BeimonusaTe apupmeTndeckue IeHCTBUS C PalMOHATIBHBIMH YHCIAMH, COUeTast YCTHbIE U
MUCbMEHHBIE IPUEMBI, BHITIOIHATH BEIYUCICHHS ¢ UPPALIMOHATIBHBIMH YHCIaAMH.

HaxonuTh 3HaYeHUs CTENEHEH ¢ LEeNbIMHU MMOKa3aTesIMU U KOPHEH, BEIYUCIATh 3HAYCHUS
YHCIIOBBIX BBIPAYKEHHH.

OKpyrasaTh JefCTBUTENbHBIE YHCIIA, BBIIOJIHATH MPUKHUIKY pe3yiabTaTa BbIYMCIECHUH,
OLIEHKY YHMCIIOBBIX BBIPQKEHUI.

YpaBHeHHsI U HEPaBEeHCTBA

Pemate nuHelHBIE W KBaJpaTHble YpPaBHEHUsS, YPAaBHEHMs, CBOJALIMECS K HUM,
npocreiine ApoOHO-palMOHAIbHbIE YPaBHEHHSI.

Pemath cucteMsl IByX JIMHEWHBIX YpaBHEHHH C JABYMs MEPEMEHHBIMH M CHCTEMBI JIBYX
YpaBHEHHIA, B KOTOPBIX OHO YpPaBHEHUE HE SIBJISCTCS JIMHCHHBIM.

Pemath TekcTOBBIE 3amauM anreOpavecKuM CIIOCOOOM C TIOMOIIBIO COCTaBJIICHHS
YPaBHEHHS WIH CUCTEMBI IBYX YPaBHEHHH C IBYMsI IEPEMEHHBIMHU.

IIpoBOAUTE IIpOCTENIINE UCCIENOBAHNS YPABHEHUN U CUCTEM YPABHEHUMN, B TOM YHUCIE C
NPUMEHEHHEM TpapHUuecKuX IMpeACTaBIeHU (ycTaHaBIWBaTh, MMEET JIM ypaBHEHHE WIH
CUCTEMA YpaBHEHUH PELIEHUs, €CIIM UMEET, TO CKOJIBKO, U TIPOUEE).

Pemath nuHelHble HepaBEHCTBA, KBAJpaTHbIE HEPAaBEHCTBA, H300paXkaTh pelIeHHE
HEpaBEHCTB HAa YUCIIOBOM MPSAMOMA, 3alMChIBATh PELICHHUE C TIOMOIIbIO CHUMBOJIOB.

Pemath cucteMbl JIMHEHHBIX HEpPaBEHCTB, CHUCTEMbl HEPABEHCTB, BKIIOYAIOIIUE
KBaJ[paTHOE HEPaBEHCTBO, M300pa)kaTh PELICHHE CHCTEMbl HEPaBEHCTB Ha YHMCIOBOH INpPSIMOH,
3alUChIBATh PELIEHHE C IOMOIIbIO CHUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NIPH PELLICHUH PA3JIMYHBIX 33/1a4.

DyHKIUA

Pacnio3naBaTh pyHKIMH U3y4eHHBIX BUIOB. [l0Ka3bpIBaTh CXeMaTUYECKU PACIIOIOKEHUE Ha

KOOPJAMHATHOM TUIOCKOCTH rpadukoB PyHKIMM BUna: y = kx, y = kx + b, y = k/x, y = ax2 + bx +
¢,y =x3,y=1\x y = |x|, B 3aBUCHMOCTH OT 3Ha4yeHMH KO>(PHUIHEHTOB, OMMUCHIBATE CBONCTBA

(GYHKIMH.

Crpouth M HM300pakaTh CXEMaTHYECKH rpaduku KBaApaTHYHBIX (DYHKIMHA, OMUCHIBATH
CBOMCTBA KBAAPATUYHBIX (PYHKLIUN MO UX TpapuKaMm.

Pacno3naBate  kBagpatuuHylo (QyHKIMIO 10  ¢GopMmyie, NPUBOAUTH HPUMEPHI
KBaJpaTUUHBIX (QYHKIMI U3 peanbHON KU3HHU, (PU3HKH, TEOMETPHH.



YucioBbIe MOCT€10BATEIHLHOCTH U NPOrpeccuu

Pacno3naBaTh apudMeTHYecKyr0 U T€OMETPUUYECKYIO MPOTPECCHUU MPU Pa3HBIX Ccrocobax
3a/laHusl.

BBIMONHATE BBIYMCIICHUSI C UCIOJIb30BaHUEM (OPMYN N-ro 4WieHa apuPMETUYCCKOH |
reOMETPHUYECKOM IPOTPECCHil, CYMMBI TIEPBBIX N YICHOB.

N300paxkaTh 4iICHBI TOCIEIOBATEIFHOCTA TOYKAMH Ha KOOPAMHATHON TIOCKOCTH.

Pemath 3amaum, CBS3aHHBIE C YHCIOBBIMH TOCIIEIOBATEILHOCTSIMH, B TOM YHCIIE 3a/1a4d
13 peaqbHOM XKU3HU (C UCTIOIB30BAaHUEM KATBKYIISITOPA, ITU(DPOBBIX TEXHOIOTHA).



TEMATHYECKOE IINTAHUPOBAHUE
7 KJIACC

Ne n/m
MPOrpaMMbI Bcero

Yucna u Beruncienus. PanponaasHeie
qrciaa

AnrebGpanyecKkue BRIpaKCHUSA

YDaBHeHI/ISI 1 HEPABCHCTBA

Koopaunats! u rpaduku. @yHkunu

IMoBTOpenue u 0dobIEeHHE

OBIIEE KOJIMYECTBO YACOB I10
[MTPOI'PAMME

HaumenoBanue pa3aesioB U TeEM KoanyecTBo yacoB

15

37

20

24

102

JexTpoHHbIe (HH(POBBIE)
Kontpoabnbie padotedpazosareibHble pecypehbl

Bubnmoreka [IOK
https://m.edsoo.ru/7f415b
90

Bubnmoreka IIOK
https://m.edsoo.ru/7f415b
90

Bubnumoreka IIOK
https://m.edsoo.ru/7f415b
90

Bbubmauoreka [JOK
https://m.edsoo.ru/7f415b
90

bubanorexa [JOK
https://m.edsoo.ru/7f415b
90




8 KJIACC

Ne n/m

HaumeHoBaHue pa3ejioB U
TeM NPOrpaMMBbI

AnreOpandeckie BhIPaKEHHS.
AnrebGpanyeckast IpoOb

Aurebpanyeckue BEIPaKCHUSI.
KBanpatHslii TpéxuaeH

Yucna v BBIYUCIICHUSI.
KBanpartHsle kopHH

Yucna u BeranciacHus. CTeneHb
C IEJIBIM TIOKa3aTeNIeM

YpaBHeHUS U HEPaBEHCTBA.
KBaznpartHble ypaBHeHHs

VYpaBHeHUs U HEPaBEHCTBA.
Cucremsl ypaBHEHHH

YpaBHEHUS 1 HEpaBEHCTBA.
HepaBenctBa

Oyrxnnn. OCHOBHBIE TOHATHSA

KosuvecTBO yacoB

Bcero

15

15

15

13

12

KouTtpoabusl
e padoThI

IIpakTHyeckue
padoTbl

JJ1eKTPOHHbIE
(uudposeie)
o0pa3oBaTe/bHbIE
pecypchbl

bubmuoreka [IOK
https://m.edsoo.ru/7f4
17af8

Bubmuorexa [JOK
https://m.edsoo.ru/7f4
17af8

Bubmuotexa [JOK
https://m.edsoo.ru/7f4
17af8

bubmmotexa [JOK
https://m.edsoo.ru/7f4
17af8

bubmuorexa [JOK
https://m.edsoo.ru/7f4
17af8

Bbubnuorexa [JOK
https://m.edsoo.ru/7f4
17af8

Bubnuotexa [JOK
https://m.edsoo.ru/7f4
17af8

bubnuoreka [IOK
https://m.edsoo.ru/7f4




17af8
bubmmorexa [IOK

9 Oynkuuu. Yucnosble QyHKIUH 9 https://m.edsoo.ru/7f4
17af8

Bbubnuorexa [JOK

10 INoBTOpenue u 0606LIEHNE 6 1 https://m.edsoo.ru/7f4
17af8

OBIEE KOJIMYECTBO YACOB I10 5 0
IMTPOI'PAMME



9 KJIACC

Ne
n/n

HanmeHoBaHHe pa3iesioB U TeM
NPOrpaMMbl

YpaBHEHUS U HEPABEHCTBA. Y paBHEHHUS C
OJIHOM NEpEMEHHOM

DyHKINN

YpaBHeHUs U HepaBeHCTBA. CHCTEMBI
ypaBHEHUI

VYpaBHeHUs U HepaBeHCTBA. HepaBeHcTBa

Uucna u BeraucieHus. JleiicTBUTEbHbIC
qucia

YHucloBble MOCIEI0BATEIBHOCTH

IToBTOpeHue, 06001ICHHE, CUCTEMATH3ALHS
3HAHUK

OBILEE KOJIMYECTBO YACOB I10
ITPOI'PAMME

KoJsnyecTBo yacoB

I)(é)& QBHBI

Bcero
e pa0doThI

21
19 1
7 1
10 1
10
17 1
18 1

102

JyeKkTpoHHble (LU pPoBbIe) 00pa3oBaTeIbHbIE

Bubmmoreka IIOK
https://m.edsoo.ru/7f419d08
Bbubanoreka [JOK
https://m.edsoo.ru/7f419d08
Bubmmorexa [JOK
https://m.edsoo.ru/7f419d08
Bbubaroreka [JOK
https://m.edsoo.ru/7f419d08
Bbubanoreka [JOK
https://m.edsoo.ru/7f419d08
Bubmmoreka [IOK
https://m.edsoo.ru/7f419d08
Bbubanorexa [JOK
https://m.edsoo.ru/7f419d08




MOYPOYHOE IINIAHUPOBAHUE
7 KIIACC

Ne n/m

Tema ypoka

KosmmuecTBo 9acoB
DJIeKTpOoHHbIE M POBLIE 00pa3oBaTeIbHbIE Pecypchl

Bceero

KonTpoabHbie padoThl

1
IToBTOpEHNE OCHOBHBIX IIOHATHII M METOIOB Kypca 6 Kilacca, 0000IIeHIe 3HaHMIT
1

Bubnmoreka ITOK https://m.edsoo.ru/7f422900
2
Apudmernueckue IeHCTBHS C PALOHATBHBIMU YHCIIAMH

3

ApI/I(i)MCTI/I‘IeCKI/IC JIEUCTBUS C pallMOHAaJIbHBIMU YU CIIaMU



4
ITonsarue paloHaJIbHOI'O Yrcjia

5
ApH(bMCTH‘{eCKPIC JIEUCTBUS C panMoHaJIbHBIMU YU CIIaMU

6
Apudmernueckue IeHCTBHS C PAHOHATBHBIMHU YHCIAMH

7
CpaBHCHI/IC, yOnopssAo4uBaHUuE pallMOHAJIbHBIX YUCEIT

8
CrerneHsb ¢ HaTypaJIbHbIM IIOKa3aTeIEM

bubauoreka ITOK https://m.edsoo.ru/7f4211de
9
Pelienre OCHOBHBIX 33/1a4 HA IPOOH, IPOIIEHTHI M3 PEATbHOM IPAKTHKU
1




10
Pemienrie 0oCHOBHBIX 3a71a4 Ha L[pO6I/I, IIPOLEHTHI U3 peaJ'ILHOi/'I IIpaKTUKH
1

11
HpI/I3HaKI/I JACJIMMOCTH, Pa3JIOKECHUSA HAa MHOXHUTEIIA HATYpPaJIbHbIX YUCEIT
1

12
IIpusHaky A€IMMOCTH, Pa3jI0KEHH HA MHOKHTEIN HATypalbHbIX YHCEN
1

13
PealibHBIC 3aBUCHMOCTH. Hp}lMa}I n 06paTHa$1 IIPONOPUHNOHAIIBHOCTH

14
PeanbHbIE 3aBUCHUMOCTH. Hp}lMa}I n O6paTHa$I IIPONOPUHUOHAIIBHOCTH

15
KonTposnbHas padora o reme "PannonasnbHble uncia



16
BykBenHbIC BBIpaskeHNS

Bubmmoreka L{OK https://m.edsoo.ru/7f41feec
17
Dopmyel

18
Dopmynbl

19
ToxnectBa

20
Ipeo6pazoBaHue OyKBEHHBIX BBIPAXKEHHMIT, PACKPBITHE CKOOOK U IPUBEACHHUE TOTOOHBIX CIIaraeMBIX
1

Bubimoreka ITOK https:/m.edsoo.ru/7f41fafa
21
IpeoGpazoBanre OYKBEHHBIX BBIPAKEHHUIT, PACKPBITHE CKOOOK M IIPUBEICHIE MOAOOHBIX CIaraeMbIX
1




Bu6nmoteka ITOK https:/m.edsoo.ru/7f41£d70
22
PeanbHble 3aBUCHMOCTH. [IpsiMast 1 0OpaTHast IPOTIOPLIUOHATILHOCTH

23
CpaBHeHI/IC, YOnopssAo4uBaHUE pallMOHAJIBHBIX YUCEIT

24
IIpeoGpazoBanue OYKBEHHBIX BBIPAXKEHUH, paCKPBITHE CKOOOK U MPUBEAEHUE MOAOOHBIX CIaraeMbIX
1

25
IIpeoGpazoBanue OYKBEHHBIX BHIPAXKEHUH, pACKPBITHE CKOOOK U IPUBEACHUE MOAOOHBIX CIaraeMbIX
1

26
CreneHb ¢ HaTypallbHBIM MOKa3aTeneM

Bubmmorexa L{OK https:/m.edsoo.ru/7f42154¢
27
CBOIiCTBa CTEIECHH C HATYPAILHBIM [TOKa3aTeIeM




Bubnmoreka ITOK https:/m.edsoo.ru/7f421382
28
CBOIICTBa CTETIEHU C HATYPAIBGHBIM [TOKa3aTeIeM

Bubmmorexa L{OK https:/m.edsoo.ru/7f42154¢
29
CBOIiCTBA CTEIECHH C HATYPAILHBIM [TOKa3aTeIeM

Bubmoreka I{OK https://m.edsoo.ru/7f4218be
30
OHOYJICH U €T0 CTaHJapTHBIN BUJL

31
OIHOYJICH M €r0 CTaHAAPTHBII BUJI

32
VYMHOKEHNE OTHOYWIEHOB

33

VYMHOXCHHE OJHOYWICHOB.



34
Bossenenne ogHo4IEHA B CTENEHD

35
Kontponbnas padora no reme "Crenenb. OHOWIEHBL."

36
MHorouseHbl

Bubnmoreka ITOK https://m.edsoo.ru/7f422930
37
CoXeHre, BEIYUTaHHe MHOTOYICHOB

Bu6inmoteka ITOK https:/m.edsoo.ru/7f422af2
38
CroxeHne, BHIYMTaHNE MHOTOYJIEHOB

Bubmuoreka [{OK https://m.edsoo.ru/7f422¢c8
39
YMHOKEHHE OJHOYWIEHA HA MHOTOYIEH




40
VMHOXKEHNE OJHOWIEHA Ha MHOTOWICH

41
CJ'[O)KCHI/IC, BbIYUTAHUE, YMHOXKCHHUEC OJHOYJICHA HA MHOI'OYJICH

Bbubamnorexa LIOK https:/m.edsoo.ru/7f423182
42
YMHOKEHHE MHOTOUIIEHOB

43
‘YMHOK€EHHE MHOTO4JIEHOB

44
Konrponehas padora " MHorouieHs"

45
DopMyIbl COKPALIEHHOTO YMHOXEHUSI



Bu6nmoreka ITOK https://m.edsoo.ru/7f424¢12
46

DopMyIbl COKPAIEHHOTO YMHOXKEHUS

Bubmmnorexa L{OK https:/m.edsoo.ru/7f424£d2
47

DopMyIbl COKPALIEHHOTO YMHOXKEHUSI

Bubmoreka I{OK https://m.edsoo.ru/7f42464a
48

DopMyIBl COKPALIEHHOTO YMHOXEHHUS

Bubaunorexa I{OK https:/m.edsoo.ru/74251d0
49

Pa3joxeHne MHOTOUICHOB Ha MHOKHUTEIIH

Bubnmoreka ITOK https://m.edsoo.ru/7f423312
50

PazsoxeHne MHOTOYJICHOB Ha MHOKUTEIH

Bubmmnorexa LIOK https:/m.edsoo.ru/7f4237fe
51

PasnoxeHre MHOTOWICHOB HA MHOXKUTEIN




52
KonTponbhas padora 1o reme "®opMyibl COKpaIEHHOT0 YMHOMXKEHHs "
1
1

53
VpaBHeHHe, IIpaBuIIa IpeoOpa3oBaHUs YpaBHEHHUS, PABHOCHIBHOCTh yPaBHEHHUI
1

54
JIunelinoe ypaBHEHHE C OHOM NEPEMEHHOM, PEIICHNE IMHEHHBIX ypaBHEHUI
1

55
JIunelinoe ypaBHEHHE C OJHOM ITEPEMEHHOMH, pellieHNe TMHEHHBIX ypaBHEHUI
1

bubmamnorexa LIOK https://m.edsoo.ru/7f420482
56
JluneiiHOE ypaBHEHHE C OMHOM ITEPEMEHHOM, pPeIleHNe JIMHEHHBIX ypaBHEHUN
1

57
Pemenue 3a1a4 ¢ HOMOIBIO YpaBHEHUI



Bubnumoreka ITOK https:/m.edsoo.ru/7f42064¢
58
Pemenne 3a1a4 ¢ TOMOIIBIO YpaBHEHUH

Bubnumoreka LIOK https://m.edsoo.ru/7f420806
59
Pemienue 3a1a4 ¢ NOMOILBIO ypaBHEHUH

Bubmoreka [{OK https://m.edsoo.ru/7f4209a0
60
Pemienue 3a1a4 ¢ HOMOLIBIO YPaBHEHHI

Bbubaunorexa ITOK https:/m.edsoo.ru/7f420e6e
61
Kontponsnas padora "JIuneitabie ypaBHeHUS"

62
JluneitHOE ypaBHEHHUE C IByMsI IEPEMEHHBIMH U €ro rpaduk

Bubmmorexa L{OK https:/m.edsoo.ru/7f427¢32
63
JluneitHoe ypaBHEHHE C ABYMsI IEPEMEHHBIMH U €ro rpaduk




Bubnmoreka ITOK https://m.edsoo.ru/7f427¢8a
64
Cucrema IByX JTHHEHHBIX YPaBHEHHN C IBYMS IT€PEMEHHBIMH

Bubmmorexa L{OK https:/m.edsoo.ru/7f42836¢
65

Cucrema AByX JIMHEHHBIX YPAaBHEHUH C ABYMSI [IEPEMEHHBIMU

66
Cucrema JIByX JHHEHHBIX YPaBHEHHI C IBYMsI I€PEMEHHBIMHU

67
Pemenne cucrem ypaBHeHHI

bubmuoreka ITOK https://m.edsoo.ru/7f4284de
68
Pemenue cucrem ypaBHeHHI

Bubmoreka I{OK https:/m.edsoo.ru/7f42865a
69
Perienue cucreM ypaBHEHHI




Bubnmoreka ITOK https://m.edsoo.ru/7f4287d6
70
Pemenne cucrem ypaBHeHHIH

71
Pemenue cucreM ypaBHeHHI

72
KonrponsHas pabota o teme "CUcCTEeMbI THHEHHBIX ypaBHEHHIN"

Bubmmnoreka [{OK https://m.edsoo.ru/7f421044
73
KoopmunaTa Touku Ha npsiMoit

bubamnorexa L{OK https:/m.edsoo.ru/7f41de76
74
YHCIIOBBIC IPOMEKYTKH

Bbubanoreka [{OK https:/m.edsoo.ru/7f41dff2
75
YHCIIOBBIC IPOMEKYTKH



76
Paccrostnue Mexxay AByMsl TOUKaMU KOOPAUHATHOM MpsIMOi

77
Paccrosinue MEXKAY ABYMsI TOUKaMH KOOpI[HHaTHOP’I pr{MOﬁ

78
IIpsamoyrombHas cucTeMa KOOPAUHAT Ha MIIOCKOCTH

Bubnuoreka LIOK https://m.edsoo.ru/7f41el6e
79
IIpsMoyrospHas cucTeMa KOOPAMHAT Ha IFIOCKOCTH

Bubmmoreka [{OK https:/m.edsoo.ru/7f41e42a
80

IMpumeps! rpaduKoB, 3aTaHHBIX HOPMyIaMU

Bubnmoreka ITOK https://m.edsoo.ru/7f41e8a8
81
Ipumepst rpaduKoB, 3aTaHHBIX HOPMyIaMI




Bubnmoreka ITOK https://m.edsoo.ru/7f41ed80
82
TIpumepst rpadukoB, 3aHaHHBIX GOPMYTaMu

83

Ipumeps! rpaduKOB, 3aTaHHBIX HOPMyITaMU

84
UYrenue rpaguKoB peabHbIX 3aBUCUMOCTEH

Bubnumoreka ITOK https://m.edsoo.ru/7f41ea24
85
UYrenne rpagikOB peaibHBIX 3aBUCUMOCTEH

86
Tonsitue GpyHkunu

Bubnmoreka ITOK https:/m.edsoo.ru/7f41ef06
87

I'padux dyHKIHNH




88
CaoiicTBa (yHKITHI

Bbubamnorexa L{TOK https:/m.edsoo.ru/7f411078
89

CaoiicTBa (QyHKITHI

Bbubmauoreka I{OK https://m.edsoo.ru/7f41f1fe
90
Jluneitnas QyHkius

Bubmunoreka [{OK https:/m.edsoo.ru/7f427282
91
Jluneitnas QyHkIus

bubmamnorexa L{OK https:/m.edsoo.ru/7f427412
92
IMocrpoeHnue rpaduxa MMHEHOH QyHKIMN

Bbubamnorexa L{OK https:/m.edsoo.ru/7f426d1e
93

IMocrpoeHnue rpaduxa muHeHOH QyHKIMN



94
I'padux pynkun y =[x|

95
I'paduueckoe penieHne TMHEHHBIX YPABHEHUH U CUCTEM JIMHEHHBIX YPaBHEHHUH.
1

96

KonrponsHas padora mo teme "Koopaunats! u rpaduku. OyHxuuun"

Bubnmoreka ITOK https:/m.edsoo.ru/7f41150a
97
IToBTOpEHNE OCHOBHBIX TIOHSITHI K METOIOB Kypca 7 Kiacca, 0000IeHne 3HaHUH
1

Bubnmoreka IIOK https://m.edsoo.ru/7f429¢6¢
98
IToBTOpEHNE OCHOBHBIX TIOHSTHIT K METOIOB Kypca 7 Kiacca, 0000IeHne 3HaHUI
1

Bubmoreka L{OK https://m.edsoo.ru/7f42932
99
TToBTOpEHHE OCHOBHBIX MOHATHI U METOJIOB Kypca 7 Kitacca, 0000IIeH e 3HAHU
1




Bubnmoreka ITOK https://m.edsoo.ru/7f42a0e0
100
IToBTOpEHNE OCHOBHBIX TIOHSITHIT K METOIOB Kypca 7 Kiacca, 0000IeHne 3HaHUH
1

Bu6numoteka LIOK https://m.edsoo.ru/7f42a27a
101
ITpomexyrounas arrecrauus. itoroast KOHTposbHas padoTa

102
Apupmernyeckre JeHCTBUS C PALMOHATBHBIMU YHCIAMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
102



8 KJIACC

Ne n/m

10

11

12

13

Tema ypoka

Anrebpaunueckas ApoOb

,ZlOHyCTI/IMI)Ie 3HA4YCHUS IEPEMEHHBIX,

BXOAIIUX B aﬂrerqueCKHe BBIPAKCHU A
I[OHyCTI/IMI;Ie 3HAYCHHUA IEPEMEHHBIX,

BXOJAIIUX B anre6panqecr<ne BbIp)KCHU A
OCHOBHOE CBOWCTBO aliredpanvecKoi

npoOu

Coxparenue apooeit
Coxparienne apooeit
Coxparienue apooeit

CHO)KGHI/IG, BBIYMTAHUE, YMHOXKCHUE U

JieNieHne areOpandeckux apooei
CroxeHye, BEIYUTAHUE, YMHOXXCHHE U

JleNicHre anrebpanyeckux apooeit
CrioxeH¥e, BBIYUTaHHE, YMHOKEHUE U

JieNicHre anrebpandyecKux apooeit
CroxeHue, BBIYUTAHNE, YMHOKEHIE U

JieJIeHne anreOpanyeckux Apooeit

[peoGpasoBanne BEIPaKEHHH, COIEPKAIINX
anrebpandeckue Ipoou

[Ipeo6pa3oBaHue BbIpaKEHUH, COACPKALINX

KosnyecTBo
JacoB

Bcero

JJIeKTPOHHBbIe LU (POBBIE
o0pa3oBaTeIbHbIE pecypchbl
KonTpoasnsie

paboTsl

Bubmuoteka [JOK
https://m.edsoo.ru/7f43038
2

bubmmoreka [JOK
https://m.edsoo0.ru/7f4308e6

Bubmuotexa [JOK
https://m.edsoo.ru/7f430a8a

https://m.edsoo.ru/7f430f44

Bbubmmorexa [JOK
https://m.edsoo.ru/7f430f44

bubmmorexka [JOK
https://m.edsoo.ru/7f43128¢

bubmorexa [JOK
https://m.edsoo.ru/7f4315c0

Bubnuotexa [JOK
https://m.edsoo.ru/7f431a20

Bubnuotexa [JOK
https://m.edsoo.ru/7f4318¢c2

bubmmoreka [JOK
https://m.edsoo.ru/7f43273
6

bubmorexa [JOK



https://m.edsoo.ru/7f430f44

14

15

16

17

18

19

20
21
22
23
24

25

26

27

28
29

ajreOpandeckue Ipodu

ITpeo6pasoBaHne BBIPAKEHHUIL, COICPIKALIIX
ajreOpandeckue Ipodu

KoutposbHast paboTa 110 Teme
" Anrebpandeckas 1po6s"

KBanpatHslii KOpeHb U3 uncia

TlonsiTie 00 UppalMOHATBLHOM YHCIIe

I[CCSITH‘IHLIe HpI/I6J'II/DKeHI/I$[

UPPaLOHATBHBIX YHCEIT
JlecsTuaHbIE TPHOTKSHNUS

MppaLHOHATBHBIX YHCEI
JlelicTBUTEbHBIC YKCIIA

CpaBHeHHUE IEHCTBUTENBHBIX YUCEI
CpaBHEHHE IEHCTBUTEIBHBIX YHCEI
Apugmernueckuil KBaJpaTHBIH KOPEHb
YpaBHenue Bua x> = a

CBoiicTBa apupMETHYSCKUX KBAJIPATHBIX
KOpHEH

CBoiicTBa apupMETHIECKUX KBaJIPATHBIX
KOpHE#

IIpeoGpa3oBaHUe YHCIOBBIX BRIPOKCHHI,
coziepKaluX KBaJpaTHbIe KOPHU

TIpeoOpazoBaHie YUCIOBBIX BEIPAKCHUIA,
CoJIeprKaliX KBaJpaTHbIC KOPHU
[IpeoOpa3oBaHue YUCTOBBIX BBIPAKEHHIA,

U

https://m.edsoo.ru/7f43259¢
Bbubnmuotexa [JOK
https://m.edsoo.ru/7f43273
6

Bubnuoreka [IOK
https://m.edsoo.ru/7f431d3
6

Bubnmnorexa [JOK
https://m.edsoo.ru/7f42d45
2

bubmmoreka [JOK
https://m.edsoo.ru/7f42caaa

Bubnuotexa [JOK
https://m.edsoo.ru/7f42d86
2

Bubnuoteka [JOK
https://m.edsoo.ru/7f42d86
2

bubmmoreka [JOK
https://m.edsoo.ru/7f42dd2
6

bubmmoreka [JOK
https://m.edsoo.ru/7f42ded4
bubmorexa [JOK




30

31

32

33

34

35

36

37

38

39

40

41

42

CoJIeprKalliX KBaJpaTHbIC KOPHU
IIpeoOpa3oBaHue YUCTOBBIX BBIPAKCHHIA,
CoJIeprKalliX KBaJpaTHbIC KOPHU

CTeneHsb ¢ LENbIM IT0Ka3aTeeM

CranpapTHas 3anuch yucia. Pazmepst
00BEKTOB OKpPYXKAIOLIEro MUpa (0T
IIEMEHTAPHBIX YaCTHUII 10 KOCMUYECKUX
00BEKTOB), INTUTEILHOCTD IIPOIECCOB B
OKpYKaIOIeM MHpe

CBOMCTBA CTENEHU C LIEJBIM [TOKa3aTeIeM

CBOMCTBA CTEMEHU C LIEJBIM [TOKa3aTeIeM

CBOWCTBa CTENEHU C LCJIBIM ITOKa3aTCJICM

CBOMCTBA CTENEHU C LIEJIBIM [TOKa3aTeIeM

CBO#CTBa CTENEHU C LECJIBIM ITOKa3aTCICM

KonrposnbHas paboTa 1mo Temam
"KBagparubie kopHH. Crenenu. "

KBanpatHoe ypaBHeHHE
Henonnoe xBangpatHOE ypaBHEHUE

Henonnoe kBagpaTHoe ypaBHEHHE

dopmyna KopHEH KBaIpaTHOTO yPaBHEHHS

https://m.edsoo.ru/7f42e0be
bubmorexa [JOK
https://m.edsoo.ru/7f42e¢262
Bubmuorexa [JOK
https://m.edsoo.ru/7f4354a4

Bubmuorexa [JOK
https://m.edsoo0.ru/7f43609
8

Bubnuotexa [JOK
https://m.edsoo.ru/7f43564
8

Bubmmoreka [JOK
https://m.edsoo.ru/7f43564
8

BubmmoTexa [JOK
https://m.edsoo.ru/7f43599a
Bubnmuotexa [JOK
https://m.edsoo.ru/7f43564
8

Bubmuoreka [JOK
https://m.edsoo.ru/7f435ed6
bubmmoreka [JOK
https://m.edsoo.ru/7f42ec80
Bubmuotexa [JOK
https://m.edsoo.ru/7f42ecla
bubmmoreka [JOK
https://m.edsoo.ru/7f42eela
Bubmuoreka [JOK
https://m.edsoo.ru/7f42ecla
bubmorexa [JOK
https://m.edsoo.ru/7f42f158




43

44

45

46

47
48

49

50

51

52

53

54

55

56

57

58

59

Dopmyia KOpHeH KBaJipaTHOrO ypaBHEHUs

®dopmyna KOpHEH KBaApaTHOTO yPaBHEHHS

Teopema Buera

Teopema Buera

KBanpatHslil TpéxdieH

KBanpatHslil TpéxdieH

Paznoxenue kBagpaTHOro TpéxuieHa Ha
MHOKHTEIH

Pa3noxxeHne kBaJpaTHOro TpEéXuIeHa Ha
MHOXXUTEIH

Pemienue ypaBHeHMi, CBOAAIUXCS K
KBaZpaTHBIM

Pemenne ypaBHEeHU, CBOAAIINXCS K
KBaIpaTHBIM

IMpocreiimme 1poOHO-paOHATBHEIC
ypaBHEHUs

TIpocreitnme 1poOHO-pannOHABHbIC
ypaBHEHHs

Permmenne TekcToBBIX 33124 C TOMOIIBIO
KBaJIpaTHBIX ypaBHEHHUH

Penenne TeKCTOBBIX 331a4 C TIOMOLIBIO
KBaJIpaTHBIX YpaBHEHUI

KontposnbHast paboTa 1o Teme
"KBanparusie ypaBHeHUS"

JIuneiiHOE ypaBHEHHUE C IBYMS
HEePEMEHHBIMH, €ro rpadHK, MPUMEpbI
pellIeHus ypaBHEHHH B LIEJIBIX YUCIaX
JIuneliHoe ypaBHeHUE C ABYMS

Bubmoteka [JOK
https://m.edsoo.ru/7f42{3f6
bubmorexa [JOK
https://m.edsoo.ru/7f42f5a4
Bubnnoreka [IOK
https://m.edsoo.ru/7f42fef0
Bbubmorexa [JOK
https://m.edsoo.ru/7f43007
6

bubmmorexka [JOK
https://m.edsoo.ru/7f42fd38
bubmoreka [JOK
https://m.edsoo.ru/7f42£fd38
Bubnuotexa [JOK
https://m.edsoo.ru/7f43¢542
Bubmuotexa [JOK
https://m.edsoo.ru/7f43¢3d0
Bubnuoreka [IOK
https://m.edsoo.ru/7f4328c6
Bubnuoreka [IOK
https://m.edsoo.ru/7f432b6e
bubmorexa [JOK
https://m.edsoo.ru/7f42f75¢
Bubmuotexa [JOK
https://m.edsoo.ru/7f42{8f6
Bubmuorexa [JOK
https://m.edsoo.ru/7f43012




60

61

62

63

64

65

66

67

68

69

70

71
72
73

74

MIepEeMEHHBIMH, €r0 IpaduK, IPUMEpHI
pelIeHNUs ypaBHEHUH B IIEJIBIX YHCIIAX
JluneiiHOE ypaBHEHHUE C IBYMS
MEePEMEHHBIMH, €ro rpadK, MpUMepsl
peLIeHNs ypaBHEHUH B LIEJIBIX YHCIIAX
Pemenue cucrem IByX JTUHEHHBIX
YpaBHEHHH C BYyMsI IEpEeMEHHBIMU
Pemenne cucrem IByX JIMHEHHBIX
YpaBHEHHH C IBYMs IEpEMEHHBIMU
Pemenne cucrem IByX JIMHEHHBIX
YpaBHEHHH C IBYMs IEpPEMEHHBIMHU
IIpumMeps! pereHus: cucTeM HeTHHEHHBIX
YpaBHEHHI C IByMsl IEpEMEHHBIMU
[Ipumeps! pereHust CHCTeM HeTMHEHHBIX
YpaBHEHHI C IByMs IEpEMEHHBIMU
I'padmueckas unTepnperanus ypaBHEHuUs ¢
JIBYMSI IEPEMEHHBIMHA ¥ CHCTEM JINHEHHBIX
YpaBHEHHH C JBYMs IEPEMEHHBIMU
I'paduueckas HHTEpIpETALHS YPAaBHEHUS C
JIByMsI IEPEMEHHBIMU M CHCTEM JIMHEHHBIX
YpaBHEHHUH ¢ ABYMs TIEPEMEHHBIMH
PermieHne TEKCTOBBIX 3a/1a4 C IOMOIIBIO
CUCTEM YPaBHEHUI

PemieHne TEKCTOBBIX 3a/1ad ¢ TOMOIIBIO
CHCTEM ypaBHEHUH

Pemienne TeKCTOBBIX 3a/1ad C IOMOIIIBIO
CHCTEM ypaBHEHUH

UmcaoBble HEpaBEHCTBA U MX CBOHCTBA
YucnoBele HEPAaBEHCTBA U HX CBOMCTBA
HepaBeHcTBO ¢ 071HOM TEpeMEHHON
JIunelinble HepaBeHCTBA C OAHOM
[IEpPEMEHHOM ¥ UX peIIeHHe

Bubnuoreka LIOK
https://m.edsoo.ru/7f43d6d
6

Bubnuotexa [JOK
https://m.edsoo.ru/7f43d6d
6

Bubnuotexa [JOK
https://m.edsoo.ru/7f42¢692




75

76

77

78

79

80

81

82

83

84
85
86
87

88

89
90

JIunelinbple HEpaBEHCTBA C OAHOM
HNEePEMEHHOMN U MX pelIeHHe

JIunelinbple HepaBEeHCTBA C OAHOM
MEPEMEHHOH U UX pelIeHne

CucTeMbl THHEHHBIX HEPABEHCTB C OIHOU
MIEPEMEHHOM U UX pelIeHne

CucTteMbl TUHEHHBIX HEPABEHCTB C OJHOU
NIEPEMEHHOM ¥ UX pelIeHHe

CucTeMbl TMHEHHBIX HEPABEHCTB C OIHOM
NIEPEMEHHOM ¥ UX peIICHHE
W300paskeHne peneHus IMHEHHOTO
HEPaBEHCTBA U UX CUCTEM Ha YHCIIOBOU
psIMOit

U306paskeHne penieHus TMHEHHOTO
HEPAaBCHCTBA U UX CUCTEM Ha YHCJIOBOM
psAMOHR

KonrponsHas pabora 1o TemMam
"HepaBenctBa. Cuctemsl ypaBHEHHA"
Ionstne dpynkun. O6macTs onpenencHus
Y MHOJKECTBO 3HaYeHUH (DYHKIIUH.
CrocoObl 3ananust QYHKLUH.

I'paduk Gpynkimu

CaoiictBa (yHKIMHU, UX OTOOpaKeHHE Ha
rpagpuke

YreHue u OCTpoeHHE rpaguKkoB GpyHKIMI
[Tpumeps! rpadukoB QyHKIHIA,
OTPaXKAOIIKX PEATIbHBIC MPOLECCHI
OyHKIMH, ONMHUCHIBAIOIINE MPIMYIO U
00paTHyIO IPOIOPLHOHATBHBIC
3aBUCHUMOCTH, MX rpapuku

I'unepbosa

T'unep6ona

Bubmuotexa [JOK
https://m.edsoo.ru/7f42¢840

Bubnuoreka LIOK
https://m.edsoo.ru/7f42cb88
Bubnmnorexa [JOK
https://m.edsoo.ru/7f42cd2¢c

bubmoreka [JOK
https://m.edsoo.ru/7f42c9¢e4

Bubmuoteka [JOK
https://m.edsoo.ru/7f42c9¢e4

Bubnuotexa [JOK
https://m.edsoo.ru/7f433d8
4

bubmmoreka [JOK
https://m.edsoo.ru/7f434bbe




91 T'paduk ¢pynkmm y = x?
92 I'padux GpyHKIHE y = X?
Oyukuun y =x2, y =x3y = VX, y = [X|;
93 rpauueckoe pelieHne ypaBHeHUH 1
CHCTEM ypaBHEHUH
Oynxmm y =x%, y = X%, y = VX, y = [x|;
94 rpadudeckoe penieHne ypaBHeHUH 1
CUCTEM YpaBHEHUI
95 KonrposnbHast padota o teme "®yHkuuu"
9% TToBTOpEeHNE OCHOBHBIX MOHATHH U METOI0B
KypcoB 7 u 8 ki1accoB, 00001IeHNE 3HAaHNH
97 [ToBTOpEHNE OCHOBHBIX MOHATUN 1 METOJ0OB
KypcoB 7 u 8 ki1accoB, 00001IeHNE 3HAaHNI
08 IToBTOpEHHE OCHOBHBIX HOHATHH M METOJIOB
KypcoB 7 1 8 Ki1accoB, 00001IeHNE 3HAHUM
99 TToBTOpEeHNE OCHOBHBIX MOHATHIA U METOJIOB
KypcoB 7 1 8 Ki1accoB, 00001IeHIE 3HAHUI
100 IoBTOpeHue u 00001IeHNE 3HAHUT
101 IMpomexyrounas arrecrauus. Mrorosas
KOHTpOJIbHast paboTa
102 [ToBTOpEHNE OCHOBHBIX MOHATUN 1 METOAOB
KypcoB 7 u 8 ki1accoB, 0000IIeHNE 3HAaHNI
OBUIEE
KOJIMYECTBO 102
YACOB I10

[TPOTPAMME

Bubmoteka [JOK
https://m.edsoo.ru/7f4343¢2
bubmorexka [JOK
https://m.edsoo.ru/7f43457
2

bubmmoreka [JOK
https://m.edsoo.ru/7f434d3
8

Bubnuotexa [JOK
https://m.edsoo.ru/7f434eb4

Bbubnmorexa [JOK
https://m.edsoo.ru/7f4371aa
Bbubnmuorexa [JOK
https://m.edsoo.ru/7f43736¢
Bubmmorexa [JOK
https://m.edsoo.ru/7f43751
0

Bubnmnorexa [JOK
https://m.edsoo.ru/7f4376b
4

bubmmoreka [JOK
https://m.edsoo.ru/7f436b8
8

bubmorexa [JOK
https://m.edsoo.ru/7f43785
8




9 KJIACC

Ne n/m

10

11

12

Tema ypoka

Yucnosbie HCpaBCHCTBA U UX CBOMCTBA

YucoBblie HEpaBCHCTBA U UX CBOICTBa

OCHOBHBIE CBOMCTBA YHCIIOBBIX

HEPABCHCTB
OCHOBHBIE CBOMCTBA YHCIIOBBIX

HEpPaBEHCTB
Cro>xeHrne 1 yMHO)KEHHE YUCIIOBBIX
HepaBeHCTB. OLieHNBaHNUE 3HAUYCHHH
BBIPAKCHUM

CrnoxeHre U YMHOKEHHE YUCITOBBIX
HepaBeHCTB. OnieHNBaHNE 3HAYCHUI

BBIPAXCHUH
CroxeHne 1 yMHOXKEHHE YUCITIOBBIX

HepaBeHCTB. OlLieHMBaHNE 3HAUYCHHH

BBIPAKCHUM
JIunelinple HepaBEHCTBA C OHOM

MEPEMEHHOMN U UX pelleHHe
JIuHeliHBIE HEpPAaBEHCTBA C OAHOM
MIEPEMEHHOM U UX PelIeHnE
JIuHeliHbIC HEpaBEeHCTBA C OAHON

MEepEeMEHHOH U UX pelIeHne
Pemenne muHEHHBIX HEPABEHCTB C

O/1HOM nepeMeHHOoH. YncnoBsle
MIPOMEXYTKU
Penienue muHEHHBIX HEPABEHCTB C

KosmnyecTBo yacoB

Bcero

KoHTpoJbHbIe
padoThbl

JJIeKTPOHHbIE
undposbie
o0pa3oBaTe/IbHbIE
pecypchbl

bubnuoreka [IOK
https://m.edsoo.ru/7f43ad5a

bubmorexa [IOK
https://m.edsoo.ru/7f43af08
bubnuotexa [JOK
https://m.edsoo.ru/7f43af08
Bubnmuotexa [JOK
https://m.edsoo.ru/7f43af08




13

14

15

16

17

19

20

21

22

23

24

25
26

OIHO} nepeMeHHO. Yuciossle
MIPOMEXYTKH

Penienue muHEHHBIX HEPABEHCTB C
O/IHOM nepeMeHHOo. YncnoBsie
MIPOMEXKYTKU

Pemenue nuHeHHBIX HEPABEHCTB C
OJIHOM nepeMeHHOi. Yncnossle
MIPOMEKYTKA

Pemenne muHEHHBIX HEPABEHCTB C
O/IHOM nepeMeHHO. YncnoBsie
MIPOMEXYTKH

CucTeMbl JIMHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHOM.

CucTeMbl JIMHEHHBIX HEPABEHCTB C

OJIHOH TIepEMEHHOIA.
CucTeMbl JIMHEHHBIX HEPABEHCTB C

O/IHOH IepEMEHHOA.

CucTeMbl JIMHEHHBIX HEPABEHCTB C
OJIHO IepeMeHHOI1.

CucTeMbl JIMHEHHBIX HEPABEHCTB C
O/IHO IepeMeHHOI1.

KonTtponbhas padora Nel o Teme
"HepaBencrBa"

IToBTOpEHME U paciIMpeHue CBEICHUH
0 (hyHKIUH

Oonactsb onpeneneHus QyHKIUH,
rpaduk GyHKIMN

HccenenoBanue GyHKIMU, TOCTPOCHUE
rpaduka GyHKIHU

CaolicTBa (GyHKIIHH

CaoiicTBa QyHKIUH

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

bubmmotexa [JOK
https://m.edsoo.ru/7f43c¢542
bubmmotexa [JOK
https://m.edsoo.ru/7f43c542
bubmorexa [IOK
https://m.edsoo.ru/7f43c542
bubmmorexa [IOK




27

28

29

30

31

32

33

34

35

36

37
38

CaolicTBa GyHKIHH

Kax nocrpouts rpauk GpyHKIuN
y=kf(x), ecnu u3BecTeH rpapuk
dynxmmn y=f(x)

Kaxk noctpouts rpaduk GyHKIHHI
y=kf(x), ecniu usBecren rpadux
dynkn y=f(x)

Kak moctpounts rpaduk GyHKINH
y=kf(x), ecnu u3BecTeH rpapuk
(ymxwn y=f(x)

Kaxk noctpouts rpaduk GyHKImI
y=f(x)+b n y=f(x+a), 3Has rpaduk
dynkn y=f(x)

Kak moctpouts rpaduk pyHKINH
y=f(x)+b u y=f(x+a), 3nast rpaduk
dynkumn y=f(x)

Kaxk noctpouts rpaduk GyHKIHm
y=f(x)+b u y=f(x+a), 3uas rpadux
dyrxmn y=f(x)

KBanpaTtuunas GpyHknus, e€ rpadux u
cBOMcTBa

Ksagparuunas bynkims, e€ rpaduk u
cBOifcTBa

Ksagparuunas ¢yHnkums, e€ rpaduk u
CBOMCTBA
[IpuMeHeHMe CBOMCTB KBaApaTUIHON

(YHKIUY NI PeLICHUHN 33124
[IpyMeneHue CBOMCTB KBafpaTUUHOM

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

bubnuorexa [JOK
https://m.edsoo.ru/7f43c9b6

Bubmmotexa [JOK
https://m.edsoo.ru/7f43c¢9b6

bubmmotexa [IOK
https://m.edsoo.ru/7f4396¢6
bubmorexa [LIOK
https://m.edsoo.ru/7f43984
2

bubmotexa [JOK
https://m.edso0o.ru/7f4399b
4




39

40

41

42

43

44

45

46

47

48

49

50

51

52

(YHKIMA TIPH PEIICHUH 3a/1a4
[IpumeHeHne CBOMCTB KBaAPaTUIHON

(bYHKIHH TIPU peLIeHHH 3a/1a4
KonTtponbHas padora Ne2 o Teme
"KBanparuunas ¢yHkuust, e€ rpagux u
cBoiicTea"

KBazpaTHbie HEpaBEHCTBA M HX
peleHue

KBazpaTHble HEpaBEHCTBA M HX
pereHue

KBaI[paTHBIC HEPaBCHCTBA U UX
peeHue

KBagparHble HepaBeHCTBA M UX
peleHue

KBazpaTHble HepaBeHCTBA H HX
peleHue

KBazpaTHbIe HepaBeHCTBA U HX
pelueHue.

CucreMbl ypaBHEHHH ¢ IBYMs
nepeMeHHbIMU. CII0COOBI PeIICHNUS.
Cucrema IBYX JIMHEIHBIX YpaBHEHUH C
IIBYMsI IIEPEMEHHBIMU U €€ pelIeHIe
Cucrema IBYX JIMHEIHBIX YpaBHEHUH ¢
JIByMsI IIEPEMEHHBIMU U €€ pelleHne
Cuctema IByX JIMHEHHBIX YpaBHEHHUH C
JIByMsI IIEPEMEHHBIMU U €€ peleHne
Cucrema JByX JTUHEWHBIX YpaBHEHHH ¢
JIBYMsI TIEPEMEHHBIMHU U €€ pellieHue
Pemrenue cuctem OBYX ypaBHEHHIH,
OJIHO U3 KOTOPBIX JINHEITHOE, a Apyroe
— BTOpOH CTeTleHn

bubmmotexa [IOK
https://m.edsoo.ru/7f43b21e
bubmorexa [IOK
https://m.edsoo.ru/7f43b5a2
bubmmotexa [JOK
https://m.edsoo.ru/7f43b09
8

bubmmotexa IIOK
https://m.edsoo.ru/7f43d23a




53

54

55

56

57

58

59

60

61

62

Pemrenue cucrem qByX ypaBHEHUH,
OJTHO M3 KOTOPBIX JIMHEITHOE, a Apyroe
— BTOpOM CTeNeH!

Pemenue cuctem OBYX ypaBHEHHI,
0JIHO U3 KOTOPBIX JIMHEITHOE, a Apyroe

— BTOpOM CTETIeHH
Pemenue cucrem qByX ypaBHEHUH,

OJTHO M3 KOTOPBIX JINHEITHOE, a Apyroe
— BTOpOM CTeNeH!

I'paduueckas uHTEpHIpETALHS
CHCTEMbI YpaBHEHHH C IBYMsI

HepeMEeHHBIMU
KonTtponbHas padora Ne3 o Teme

"Pemenne kBaJipaTHBIX HEPABEHCTB 1
CUCTEM ypaBHEHUH ¢ ABYMs

nepeMeHHbIMH "
PaumnonanbHble uncia,

HppalMoOHaIIBHBIC YK CJIa, KOHCYHBIC U

OeCKOHEUHbIE IECATHYHbIC APOOH.
MHO0KECTBO JCHCTBUTEIBHBIX YHCEII,

JEeNCTBUTEIbHBIC YUCTIa KaK

OeCKOHEUHBIE IECATHYHBIC APOOH.
CpaBHeHHE ACHCTBUTEIBHbIX YHCE,

apupMeTHUeCKUE ICHCTBHS C

JCHUCTBUTEIBHBIMM YHUCIIAMH.
B3aumHo OIHO3HAYHOC COOTBCTCTBUC

MEKTy MHOXKECTBOM JEHCTBUTEIBHBIX
YHceN U KOOPIUHATHON
npssMoii. Perienne TeKCTOBBIX 3a1a4 ¢

MOMOIIBI0 MATEMATHYECKOH MOJIeIH
Pa3Mepsl 00BEKTOB OKPYKAIOILETO

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

bubmmorexa [IOK
https://m.edsoo.ru/7f43d0b
4

bubmorexa [IOK
https://m.edsoo.ru/7f43b09
8




63

64

65

66

67

68

69

70

71

72

73

74
75

MHpa, JIIUTEITHLHOCTH NPOIIECCOB B
OKpyKaroieM mupe.Pemienue
TEKCTOBBIX 334 C MOMOIIBIO
MaTeMaTU4ecKoil MoJenu
[IpnubamxEHHOE 3HaYCHHE BEITMYHHEL,
TOYHOCTH MpuOIMKeHus. Pemerne
TEKCTOBBIX 3a/1a4 aNreOpandecKum
crocodom

Penrenne TeKCTOBBIX 3a1a4
anredpan4eckuM Crocooom
Oxpyrienue yucen. Pemenue 3a1a4 Ha
MPOLICHTHBIE PACUETHI.

Pemenne 3a1a4y Ha IPOIICHTHBIE
pacy€Thl.

Pemienue TEKCTOBBIX 3a/1a4

anredpanyeckuM METO0M
[NonsTre uncIOBOM
HOCJIE10BATEIBHOCTH

3aanue Mociae0BaTeIbHOCTH
PEeKyppeHTHOH opMmyioit 1 Gpopmymnoit
n-To 4IeHa

Apudmerrnyeckas IporpeccHs.
®dopmMyna n-ro 4ieHa.
Apudmernueckas IpoOrpeccHs.
®dopmyna n-ro 4wieHa.
Apugmerndeckas nporpeccus.
DopMyia n-ro wieHa.
Apugmerndeckas nporpeccus.
DopMyia n-ro wieHa.

DopMysa cyMMBbI I IEPBBIX YJIEHOB
apu(MeTHYECKOI MPOrpeccu.
DopMyna CyMMBI IT IEPBBIX YWICHOB

bubmuoreka [IOK
https://m.edsoo.ru/7f43e6¢c6

bubnuoreka [IOK
https://m.edsoo.ru/7f43ebda

bubmmotexa [JOK
https://m.edsoo.ru/7f439eb4
bubmmorexa LIOK
https://m.edsoo.ru/7f43a03a

bubnuotexa [JOK
https://m.edsoo.ru/7f43ef2¢c
bubmmotexa LIOK




76

71

78

79

80

81

82

83

84

85

86

87

apudMeTHIecKoil Iporpeccuu.
®DopMysa CyMMbI I IEPBBIX YJIEHOB
apudMeTHIecKoil mporpeccuu.
I'eomeTpuyeckas nporpeccus.
DopMyia n-ro wieHa.
I'eomeTpuyeckas mporpeccus.

dopmyna n-ro ujaeHa.
T'eomerprueckas mporpeccus.

dopmyna n-ro 4jaeHa.

CymMa I IepBBIX YICHOB
FeOMETPUYECKON ITPOrPECCHHL.

CyMMa IT IepBbIX YWICHOB
TeOMETPUYECKON ITPOTPECCHHL.

CymMMa GeCKOHEYHO! reOMeTpUUECKON

MpOrpeccuu, y KOTopoii | q | Menbie 1.
Pemienue 3aia4 Ha HaX0XK/JICHUE
CyMMBbI OECKOHEYHOW reOMEeTPUIECKOI
porpeccun

KonTtponbHas padora Ne 4 o reme
«Apudmernyeckas 1 reoMeTpHIECcKas

TIPOTPECCUM»
[loBTOpenue, o600mEeHNE 1
cHCTeMATH3alUs 3HAHUI. 3aIiCh,
CpaBHEHHeE, IEHCTBUS C
JIeWCTBUTEIBHBIMU YHCIIAMH, YUCIIOBAS
npsamas

IoBTOpenue, 0600IIEeHNE 1
cucteMaTu3anys 3HaHui. [IpoueHTsl,
OTHOUIECHHS, TPOTIOPIIHH

[loBTOpenue, o6o0mEeHNE 1
cructeMaTu3anus 3Hanui. OKpyrieHue,
npUOIIIKEeHHE, OLICHKA

https://m.edsoo.ru/7f43f0c6
bubmorexa [IOK
https://m.edsoo.ru/7f43f72e
Bubnuotexa [JOK
https://m.edsoo.ru/7f43f8a0

bubmorexa [IOK
https://m.edsoo.ru/7f43ab84
bubmorexa [IOK
https://m.edsoo.ru/7f43fe0e

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

bubmuoreka [IOK
https://m.edsoo.ru/7f44048
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[oBTOpenue, 06o0ImIEeHNE 1
CHCTEMaTHU3alus 3HaHU. PerieHne
TEKCTOBBIX 3a/1a4 apH(PMETHICCKUM
Crrocodom

[oBTOpeHue, 06o0ImIeHNE 1
CHCTEMaTHU3alus 3HaHu. PerieHne
TEKCTOBBIX 3a/1a4 apH(PMETHICCKUM
crocodom

IoBTOpenue, 0600IIEeHNE 1
cucTeMaTu3alus 3HaHui. Pemnrenne
TEKCTOBBIX 33124 apH()PMETHICCKIM
CIIocoooM

IoBTOpenue, 06o0IeHNE 1
CHUCTEeMaTH3alUs 3HAHUH.
[Ipeobpa3oBaHue anrebpanyecKux

BBIPKEHU, TOITYCTUMbIE 3HAYEHHUS
[oBTOpenue, 0600IIEeHNE 1

CHCTeMaTH3alis 3HAHUM.
[Ipeobpa3oBanue anrebpanyecKux

BBIPKEHUH, JOITYCTUMbIE 3HAYEHHUS
[oBTOpenue, 0600IIeHNE 1

CHCTeMaTH3alis 3HAHUM.
[IpeoOpa3oBanue anredpanyecKux
BBIPAYKEHUH, TOMyCTHUMbIE 3HAUCHUS
[oBTOpenue, 0600IICHNE 1
CHCTeMaTH3alis 3HAHUH.
[IpeoOpa3oBanue anredpanyecKux

BBIP@KCHHUIA, TOIYCTUMBIC 3HAYCHHS
[loBTOpenue, o600mEeHNE 1

crucTeMaTH3ays 3HaHui. OyHKIUN:
MIOCTPOCHKE, CBOWCTBA M3Y4EHHBIX

bubmmorexa [JOK
https://m.edsoo.ru/7f443b1
2

Bubnmuotexa [JOK
https://m.edsoo.ru/7f443cd4

Bubnmuotexa [JOK
https://m.edsoo.ru/7f443fea

Bubnuotexa [JOK
https://m.edsoo.ru/7f4441ca

Bbubnmuotexa [JOK
https://m.edso0o.ru/7f44436
4

bubmorexa [IOK
https://m.edsoo.ru/7f444612

bubmmorexa LIOK
https://m.edsoo.ru/7f444a94

bubmmorexa [IOK
https://m.edsoo.ru/7f444c56
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GbyHKIMN
IoBTOpenue, 0600IIeHNE 1

cucTeMaTu3anys 3HaHui. OyHKIuu:
MOCTPOEHHE, CBOMCTBA N3YUEHHBIX
GbyHKIMN

IoBTOpenue, 0600IeHNE 1
cucTeMaTu3anys 3HaHui. OyHKIuu:
MIOCTPOEHHE, CBOUCTBA N3YUEHHBIX
GbyHKIMN

IoBTOpenue, 0600IeHNE 1
crucTeMaTu3anys 3HaHui. OyHKIuu:
MOCTPOEHHE, CBOUCTBA N3YIEHHBIX
GbyHKIMT

[oBTOpenue, 0600IIEeHNE 1
cUCTEMaTH3aIis 3HAHUHN.
I'paduyeckoe pemeHye ypaBHEeHUH 1
HX CHCTEM

[oBTOpenue, 0600IIEeHNE 1
cUCTEMaTH3aIis 3HAHUH.
I'paduyeckoe perenye ypaBHeHUH 1
HX CHCTEM

[IpomexxyTrouHas aTTecTanus.
HroroBast KOHTpOJbHAs paboTa
O0001IeHNE U CUCTEMAaTU3aIUs
3HAHUH

OBILEE KOJIMYECTBO YACOB I10
IMPOI'PAMME

Bubmuotexa [JOK
https://m.edsoo.ru/7f444f44

Bubnmuotexa [JOK
https://m.edsoo.ru/7f44516a

bubnmrorexa [IOK
https://m.edsoo.ru/7f4452¢6

bubnuotexa [JOK
https://m.edsoo.ru/7f44551
6




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI IVISA YYHEHUKA

» Maremaruka. Anrebpa: 7-i1 kiacc: 6a30BbIi yPOBEHb: yUeOHHK, 7 Kiacc/
Makaperues FO.H., Munatok H.I'., HemikoB K.W. u apyrue; noj pe.
TemsikoBckoro C.A., AkunonepHoe oomectBo «M3aarensctBo «IIpocBemienne»
» AnreGpa, 8 kiacc/ Mepaisik A.T'., [TonsikoB B.M.; mon penakuueit
[Togonbckoro B.E., O01iecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
N3natenbckuii ientp « BEHTAHA-T'PA®»; AkuimoHepHoe 00I1eCTBO
«M3narensctBO «lIpocBemenue»

» AnreGpa, 9 kmacce/ Mepsisak A.T., [Tonskor B.M.; mox penakiueit
[Togonbckoro B.E., O01iecTBoO ¢ OrpaHUIYeHHON OTBETCTBEHHOCTHIO
Nznarensckuii neHTp « BEHTAHA-T'PA®»; AkiimonepHoe 00IIeCcTBO

«M3parenscTBO «lIpocBemenue»

METOANYECKHUE MATEPHUAJIbBI AJISA YYUTEJIA

Marematuka. Anredpa: 7-i kinacc: 0a30BbIl YpOBEHB: YUCOHUK, 7 Kiacc/
Makapserues FO.H., Munatok H.I'., Hemkos K.W. u npyrue; nox pen.
TensikoBckoro C.A., AkironepHoe o6miectBo «M3narensctBo «IIpocsemnieHue
» AnreGpa, 8 kimacc/ Mepansak A.T'., [TonskoB B.M.; mon penakiueit
[Togonbckoro B.E., O011ecTBO ¢ OrpaHUIYEHHON OTBETCTBEHHOCTHIO

Nznarensckuii nenTp « BEHTAHA-I'PA®»; AkiiionepHoe o011ecTBO



«M3narensctBO «IIpocBemenue»

» Anrebpa, 9 kimace/ Mepsmsik A.T., TlonskoB B.M.; mon penakmueit
[Togonbckoro B.E., O6mecTBo ¢ orpaHIYeHHON OTBETCTBEHHOCTHIO
Nznarensckuii neHTp «BEHTAHA-I'PA®»; AkiimonepHoe o0I11ecTBO
«M3natensctBO «IIpocBemienne»

KontponbsHbie U caMocTosITeTbHBIE PAabOTHI IO asiredpe 7 Kiacc
KontponbsHbie U caMocTosiTeIbHbIE PabOTHI IO anredpe 8 Kkiacc
KonTponbHbIe 1 camocTosITeNIbHBIE pabOTHI MO anredpe 9 kimacc

Pabouue TeTpagu 7-9

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
UHTEPHET

bu6anorexa IJOK

Pewmry BIIP

Pemry OI'D

OUIIN






