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IHOACHUTEJIBHAS 3AIINCKA

AnreOpa sBISETCSI OJHUM M3 OMOPHBIX KYPCOB OCHOBHOTO 00IIEro oOpa3oBaHUs: OHA
o0ecrneurBaeT U3y4eHHUEe IPYruX TUCIUILTNH, KaK €CTECTBEHHO-HAYYHOT0, TaK U TYMaHUTAPHOTO
IIUKJIOB, €€ OCBOGHHE HEOOXOAMMO ISl MPOAOKEeHUs 00pa30BaHUS M B MOBCEAHEBHON KU3HU.
PasButne y oOyuarommxcs HAy4YHBIX MPEJICTABICHUNW O TMPOUCXOXKICHHH U CYIIHOCTH
anreOpandecknx aOCTPaKIMiA, CHoco0e OTpaKeHUsS MAaTeMaTUYCCKOW HAyKOW SBJICHUUW W
MPOIIECCOB B TpUpOAE U OOIIECTBE, POJIM MATEMaTHYECKOTO MOJCIMPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTHUKE CIIOCOOCTBYET (POPMUPOBAHMIO HAYYHOTO MHPOBO33PEHMSI U KadeCTB
MBIIUICHUS, HEOOXOIUMBIX JIUI aJanTalud B COBpeMeHHOM HudpoBoM obmiectBe. M3ydueHue
anredpsl oOecrieunBaeT pa3BUTHE YMEHUS HAOI01aTh, CPABHUBATh, HAXOJIUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBILIUICHUS, CIHOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU
JEUCTBHSI M BBIBOJIBI, opMyIupoBaTh yTBepxkAcHUI. OcBOeHUE Kypca anreOpbl oOecreuynBacT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYaIOUIUXCA: OHHU HCIONB3YIOT JCAYKTUBHBIE U
WHAYKTUBHBIE PaCCYXJICHUS, 000OMICHHEe M KOHKPETH3AIMI0, a0CTparmpoBaHWE W aHAJIOTHIO.
OOydenue anreOpe MpeanoyiaracT 3HAYUTEIBHBIA OO0OBEM CAMOCTOSTEIHHOU JEATCILHOCTH
oOydaroluxcs, TIOATOMY CaMOCTOSITENIbHOE pelIeHHe 3ajad  SBISIETCS — peanu3alieit
JESATSIILHOCTHOTO TIPUHITUTIA O0yYeHUS.

B crtpykrype mnporpammel ydeOHOro Kypca «AnreOpa» Afis OCHOBHOTO OOIIEro
o0pa3oBaHMsI OCHOBHOE MECTO 3aHMMAIOT COJEp>KaTelbHO-MeToAnueckue IuHuu: «Yucna u
BBIUHCTICHUS», «ANTreOpandecKue BBIPAKEHUS», «YPaBHEHHsS W HEPABEHCTBa», «DYHKIHWY.
Kaxxgas w3 3TUX coJepKaTebHO-METOAMYECKUX JIMHUN Pa3BUBACTCS HA MPOTSHKEHUHM TPEX JIET
W3YYCHHS Kypca, B3aUMOJICHCTBYS C IPYTUMU €ro JIMHUAMHA. B xo1e u3yueHus yueOHOro Kypca
00ydarouMCcs IPUXOIUTCS JIOTHUECKU PACCykIaTh, UCTIOIb30BATh TEOPETHKO-MHOKECTBEHHBIH
s3bIK. B cBsI3U ¢ 3TUM B nporpaMmy yueOHOro Kypca «Anredpa» BKIIOUEHBl HEKOTOPbIE OCHOBBI
JIOTUKH, TIPEJICTABICHHBIC BO BCEX OCHOBHBIX pa3jeliaXx MaTeMaTH4YeCKOro oO0pa3oBaHUS W
CIOCOOCTBYIOIINE OBJAJCHUI0 OOYYaIOIIMMHUCS OCHOB YHHMBEPCAIBHOTO MAaTeMaTUYECKOTO
sa3bika. CopepKaTenbHOM U CTPYKTYPHOM OCOOEHHOCTHIO y4eOHOro Kypca «Anredpay sBiseTcs
€ro HHTETPUPOBAHHBIN XapakTep.

Copmepxxanne nuHHM «Yucaa W BBIYUCICHUS» CIY>)KUT OCHOBOM il JallbHEHIIETo
W3YYCHHUS MAaTEMaTHKH, CIIOCOOCTBYET PAa3BHUTHIO y OOYYAIOIIMXCS JIOTHYECKOTO MBIIUICHUS,
(OpPMUPOBAHUIO YMECHHSI TOJIb30BATHCS AITOPUTMAMHE, a TAKKE MPUOOPETCHHUIO MPAKTUICCKUX
HABBIKOB, HEOOXOJMMBIX Uil TOBCEIHEBHOM >XM3HHU. Pa3BUTHE MOHATUS O YHUCIIE HA ypOBHE
OCHOBHOTO 00IIIero oOpa3oBaHMsI CBS3aHO C PANMOHAIBHBIMH M HUPPAIMOHATBHBIMUA YHCIIAMHU,
(dbopMUpOBaHUEM MpEACTABIECHUN O JEHCTBUTETHLHOM 4YHCIE. 3aBepIIeHHE OCBOSHUS YUCIIOBOM
JTUHUH OTHECEHO K CpelHEMY 0011eMy 00pa30BaHUIo.

Copmepkanue JIBYyX anreOpandeckux JHHHA — «AJreOpanyecKkue BBIPAXKCHUS U
«YpaBHEHHSI W  HEPaBEHCTBa»  CHOCOOCTBYeT  (QopMHpOBaHUIO Yy  OOydYaromuxcs
MaTEeMaTHYECKOTO amrmapara, HEOOXOJWMOTO /s peHmIeHHs 3adad MaTeMaTHKH, CMEXHBIX
MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO 00IIIEero 0Opa3oBaHHS
y4eOHBI ~ MaTepuan TPYNIHPYETCS  BOKPYT  pallMOHAIBHBIX  BBIpOKEGHHMHA.  AnreOpa
JICMOHCTPHPYET 3HAYCHUE MATEMAaTUKH KaK S3bIKa JIUIS TIOCTPOCHUS MaTEMAaTHYSCKUX MOJICIICH,
OIMHCAHUs MPOIECCOB U SABIEHUN peanbHOro Mupa. B 3amaum oOyueHus anredpe BXOISAT Takke
JanbHEelIee pa3BUTHE ANTOPUTMUYECKOTO MBIIIICHHUS, HEOOXOJUMOro, B YACTHOCTH, JUIS
OCBOGHHUSI Kypca WHPOPMATHKH, W OBJIAJCHHEC HAaBBIKAMU JCIyKTUBHBIX PACCYKICHHIM.



[IpeobpazoBaHre CUMBOIBHBIX (HOPM CIIOCOOCTBYET Pa3BUTHIO BOOOpPaXKEHHsI, CIIOCOOHOCTEH K
MaTEeMaTHIECKOMY TBOPUYECTRBY.

Conepxanne  (yHKIMOHAJIbHO-Tpauyecko  JTUHUM  HANEJICHO Ha  IOJyYeHHe
00yJaronMMUCs 3HaHUK 0 QYHKIUAX KaK BaKHEHIIEH MaTeMaTHUeCKOW MOJCIH ISl ONMCAHUS
W WCCIIEZIOBAaHMS Pa3HOOOPA3HBIX IMPOIECCOB W SIBICHWH B TpUpojae W odOmiecTBe. M3ydeHne
MaTepualia CIIOCOOCTBYET pa3BUTHIO Yy OOYYAIOUIMXCS YMEHHS KCIOJb30BaTh pa3IMYHbIE
BBIPA3UTEIbHBIC CPEJICTBA SI3bIKA MATEMAaTUKH — CIIOBECHBIC, CHMBOJHMYECKHE, TpaduyuecKue,
BHOCHT BKJIaJ] B ()OPMUPOBAHKE TPEJCTABICHUN O POJIM MATEMATUKH B Pa3BUTHH ITUBUIIH3AINH
U KyJIbTYPHI.

CormacHo yweOHOMYy TutaHy B 7-9 Kiaccax wu3y4aercss y4eOHBIH Kypc «AureOpay,
KOTOPBI BKITIOUAET CIIEAYIONINE OCHOBHBIC pa3leibl coAepkaHUs: «Uucia W BBIYUCICHHSY,
«AnredparuecKue BRIPAKCHUD), « Y paBHEHHUSI U HEPABEHCTBA», « DYHKIIUNY.

Ha uzydenue yue6HOTrO Kypca «Anredpa» orsoautcst 306 yacos: B 7 kiacce — 102 vaca (3
yaca B Hezeno), B 8 kimacce — 102 yaca (3 yaca B Hezpeno), B 9 kimacce — 102 yaca (3 yaca B
HEJIEINIO).

COJAEP)KAHUE OBYYEHUA
7 KJIIACC

Yuciia 1 BbIYHCTICHUSA

JlpoOu OOBIKHOBEHHBIE W JECATHYHBIC, MEPEX0a OT OAHOW (HOPMBI 3amucu Apodei K
npyroi. IloHsTHEe palMOHAIBHOTO YMCIIA, 3alIUCh, CPAaBHEHUE, YIIOPAJOUYNBAHUE PALOHAIBHBIX
yucen. Apudmerndyeckue AeUCTBUS ¢ pallMOHAIBHBIMU YnciaMu. PeleHue 3aaay U3 peanbHOM
IIPAKTUKHU Ha YacTH, Ha ApoOu.

CreneHp ¢ HaTypaJbHBIM IOKa3aTeJeM: ONpeieleHue, NpeoOpa3oBaHUe BBIPAKEHUN Ha
OCHOBE OIpEIeNIeHNs, 3aUCh OONBIIMX Yucel. [IpoueHTsl, 3anuch NPOLEHTOB B BUAE APOOHU U
IpoOu B BUJE NMPOLEHTOB. Tpu OCHOBHBIE 337aYll Ha MPOLIEHTHI, PEIICHUE 3a7ay U3 peabHON
IIPAKTHUKH.

[IpuMeHeHne NPU3HAKOB ACIUMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATyPAJIbHBIX YHCEIL.

PeanbHbIe 3aBUCMMOCTH, B TOM YHCIIE TIpsSMasi U 0OpaTHasi MPONOPLIUOHAIBHOCTH.

AJiredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YMCIIOBOE 3HAYEHHUE BBIPAKEHUSA C NEPEMEHHOW. JlONMyCTUMBbIE 3HAYEHUS
nepeMeHHbIX. IIpencraBieHne 3aBUCMMOCTH  MEXAYy BeIMYMHaMU B BHIE  (OPMYIIbL.
Beruucnenus no gopmynam. IIpeodpasoBanne OyKBEHHBIX BBIPaKEHUM, TOXKIECTBEHHO paBHbIE
BBIp)XEHUS, MpaBUIa MPeoOpa30oBaHUsl CyMM M NPOU3BEICHHMH, MPaBUa PACKPHITHS CKOOOK U
NPUBEICHUS IOJJOOHBIX ClIaraeMblIX.

CBoJiCTBa CTENEHNU C HATYPAJIbHBIM [10KA3aTEIEM.

OpnHowneHsl 1 MHOrowieHsl. CTeneHb MHoOrowieHa. CiokeHue, BBIYUTAHUE, YMHOXKEHHUE
MHOTOWIEHOB. POpMyJibl COKPAIIEHHOIO YMHOYKEHHs: KBagpaT CyMMBbl M KBaJIpaT pPa3HOCTH.
®opmyiia pa3HOCTH KBaapaToB. Pa3nokeHne MHOrO4JIEHOB HA MHOKHUTEH.

YpaBHeHMs M1 HEPABEHCTBA

VYpaBHeHHE, KOPEHb YPAaBHEHUs, NpaBUia MpeoOpa3oBaHUs YpaBHEHUS, PABHOCHIBLHOCTb
YPaBHEHUH.

JInHeiHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHUCIO KOPHEW JIMHEMHOTO YypaBHEHUS,
pelieHne JIMHENHHBIX ypaBHeHHil. CocTaBieHME ypaBHEHHUH IO YCJIOBHUIO 3ajaud. PerieHue
TEKCTOBBIX 3a/J1a4 C [IOMOIIbIO0 YPABHEHUM.



JluHeiiHOe ypaBHEHHE C JABYMS NMEpeMEHHbIMH M ero rpadgux. Cucrema IBYX JTHMHEHHBIX
ypaBHEHUU C JABYMs T€peMEHHBIMH. PeleHue cucreMm ypaBHEHHM CIOCOOOM MOACTaHOBKH.
IIpumepsl perieHns TEKCTOBBIX 3a/1a4 ¢ TOMOIIBIO CUCTEM YPAaBHEHM.

DOyHKUUHA

Koopannara Toukum Ha mnpsMod. UucioBble NPOMEXYTKH. PaccTostHue Mexnay IByMs
TOYKAMU KOOPAUHATHOU MPSMOM.

[IpsamoyronbHas cucrema koopauHatT, ocu Oxu Oy. AOcuucca M OpJuHATa TOYKH Ha
KOoOpAWHATHOM miockocTu. [Ipumeps! rpadukoB, 3amaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBuUcuMocTed. [lonartme ¢ynkuuu. ['paduk Pynknumn. CpoiicTBa  (QyHKIHA.
Jluneiinast ¢pynkums, e€ rpadpuk. ['padux ¢ynkuum y = |x|. I'padmdeckoe pernenne JTMHEHHBIX
YPaBHEHUI U CUCTEM JIMHEHHBIX YPABHEHUM.

8 KJIACC

Yucsia v BLIYUCICHUSA

KBagpatHbiii kopeHb u3 uucna. Ilonsatue 00 wuppanuoHanbHOM uHcie. [lecsaTuuHble
NpUOJIMKEHUST UPPALMOHANBHBIX Yncesl. CBoMcTBa apu(pMETHUECKUX KBaJPATHBIX KOPHEH U MX
INpUMEHEeHHEe K MpeoOpa3oBaHUIO YMCIOBBIX BBIPAKEHHH W BBIYUCIEHHUSM. JleHCTBUTEIbHbIE
qucia.

Crenens ¢ LenbIM NokazaTeneM U e€ cBoiictsa. CTaHaapTHas 3alIUCh YUCIIA.

AsiredOpanyeckue BbIpasKeHUsI

KBanpaTHbIil TpEXUIIEH, pa30KEHNE KBAAPATHOTO TPEXWIEHA HA MHOKHUTEIH.

Anrebpanueckass aApoOb. OcCHOBHOe CBOMCTBO anrebpandeckoil npobu. CroxeHue,
BBIUUTAHUE, YMHOXKEHHE, JIeJIeHNe anredpanyeckux ApoOeil. PanmoHanbHble BBIpaXKEHUS U UX
npeoOpa3oBaHue.

YpaBHeHusi 1 HepaBeHCTBA

KBanpatHoe ypaBHeHue, ¢opMyia KOpHEH KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHEHUWH, CBOASIIMXCS K JUHEWHBIM W KBajapaTHbIM. llpocreiimme apoOHO-
paloHalIbHbIE YPaBHEHUS.

I'paduueckass WHTEpIIpETAIUs YPaBHEHUH C ABYMS NEPEMEHHBIMH W CHCTEM JMHEWHBIX
YpaBHEHUN C JIBYMs IepeMeHHbIMU. [IpuMepbl pemieHus CUCTEM HEIMHEWHBIX YPaBHEHUN C
JBYMsI IEPEMEHHBIMHU.

Perrenne TekCTOBBIX 3a1a4 alNreOpanyecKuM CIiocoOOM.

UucnoBble HepaBeHCTBA W WX CBoWcTBa. HepaBeHCTBO ¢ OJHON TEPEMEHHOM.
PaBHOCWIIBHOCTH HepaBeHCTB. JIMHelHble HepaBeHCTBA € OJHOM mepeMeHHOH. CucTeMbl
JINHEWHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.

DOyHKUUHA

ITonsatne ¢pynkuuu. OOGnacTh ONpeaesieHUs] 1 MHOXKECTBO 3HaueHUH (QyHKImuHU. CriocoObl
3aaHus QYHKIMIL.

I'padux dynkoum. Utenwe cpoiictB ¢ynkumm mo e€ rpaduky. [Ipumepsr rpadukos
(GYHKIMH, OTpaXKaloLMX pealbHble MPOIECCHI.

@OyHKIMH, OMMCHIBAIOIIME MPSAMYIO M OOpaTHYI HPONOPLUOHAIbHBIE 3aBUCHUMOCTH, UX
rpaduxu. OyHkuun y = x2, y = x3, y = \x, y=|x|. [padudeckoe pelueHne ypaBHEHHI 1 CHCTEM
YPaBHEHUH.

9 KJIACC
Yuciia 1 BbIYUCICHUA



ParonaneHble yncna, UppalMOHATIbHbBIE YNCIA, KOHEYHbIE U OECKOHEUHBIE JIECITUYHBIC
npodu. MHOXECTBO JEMCTBUTEIbHBIX YHUCEIN, JACUCTBUTENbHBIE YHCIA KAaK OECKOHEUHbIE
JEeCSITUYHbIE  ApoOu. B3auMMHO  OJHO3HAYHOE  COOTBETCTBUE  MEXKIY  MHOKECTBOM
JNEWCTBUTEIBHBIX YUCET U KOOPAUHATHOMN MPSMOI.

CpaBHeHHE AEMCTBUTENBHBIX 4YHCEN, apumeThyeckue NEHCTBUS C JIeHCTBUTEIbHBIMU
YUCIIAMH.

Pa3mepsl 0OBEKTOB OKpPYXAIOMIETO MHpPA, IMTEIHHOCTH MPOIECCOB B OKPYKAIOIIEM
MHUDE.

[Tpubnmx€HHOE 3HAUYEHUE BEIMYUHBI, TOYHOCTh MNpuOMMKeHus. OKpyTieHHe 4Yuced.
IIpuknaka v OLeHKa pe3yJIbTaTOB BEIYMCICHHMN.

YpaBHeHusi U HepaBeHCTBA

JIuneitHoe ypaBHeHue. Penenne ypaBHEHUH, CBOIAIINXCS K TUHEUHBIM.

KBanpatHoe ypaBHenuwe. PemieHue ypaBHEHMH, CBOAAIIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelleHUs YpaBHEHUW TPETbEH M YETBEPTOM CTENEHEU
Pa3oKEHUEM Ha MHOKHUTEIH.

Pemenne  npoOHO-pallMOHANBHBIX  ypaBHeHWH.  PemeHne — TEKCTOBBIX  3aday
anreOpandeckuM METOIOM.

VYpaBHeHHE C JByMsS NEpEMEHHBIMH M ero Tpaduk. PemeHue cucteM ABYX JIMHEHHBIX
YpaBHEHHUH € ABYMs NEepeMEHHbIMU. PerieHue cuctem ABYX YpaBHEHHMH, OAHO U3 KOTOPBIX
JTUHEHHOe, a IPyroe — BTOpPOH crerneHu. ['paduyeckas HHTEPIPETAHs CUCTEMbl YPAaBHEHUH C
JBYMsI IEPEMEHHBIMHU.

Pemmenne TekCcTOBBIX 3a7au anredpandeckum crocoOom.

UucroBble HEPAaBEHCTBA U UX CBOMCTBA.

PemreHne JIMHEWHBIX HEPaBEHCTB C OJHOW IEPEMEHHOW. PerieHue cucTeM JIMHEWHBIX
HEpaBEHCTB C O/JHOW mepemMeHHOW. KBaapaTHble HepaBeHcTBa. ['paduueckas MHTEprpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMU.

DOyHKUUHA

KBagpatnunas ¢ynkmus, e€ rpaduk u cBoiictBa. I[lapabosna, KOOpAWHATHI BEPITUHBI
napaboJIbl, OCh CAMMETPHUH TapaloIbl.

[padukn Gyskmmii: y = kx, y =kx + b, y =k/x, y =x3, y = Vx, y = x| , # UX CBO¥CTBa.

YucJi0BbIE 10CJI€10BATEIBHOCTH U NPOTrPECCUH

[TonsiTHE YMCITOBOM MOCHENOBATEIBHOCTH. 3aJaHUE MOCIEA0BATEIIBHOCTU PEKYPPEHTHOM
dhopmymoit u GopMyIIol 1-TO WICHA.

Apudmernueckas U reoMmerpuueckas — mporpeccud.  DopMynbl  n-rO  4JeHa
apu(pMETHIECKON U TEOMETPHUIECKOMN MPOrPeCCHid, CyMMBI TIEPBBIX NYJICHOB.

N300paxeHne 4ieHOB aprUPMETHYECKON W TEeOMETPHUYECKON MpOrpeccuii TOYKamH Ha
KOOPJIMHATHOM IJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHIIUAIbHBIA pOCT. CII0XKHBIE POLEHTHI.



IIVIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHHUS IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBLHIEI'O OBPA30OBAHUSA
JIMUHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE pe3yabTaTbl OCBOCHUS MPOrpaMMbl ydeOHOro Kkypca «AinreOpa»
XapakTepU3yoTCs:

1) naTpuoTHYecKoe BOCIIUTAHUE:

MPOSIBJICHUEM HHTEpeca K NPOUUIOMY W HACTOSALIEMY POCCHUMCKOM MaTEMaTHKH,
LIEHHOCTHBIM OTHOUIEHWEM K JOCTHKEHUSM POCCUMCKHX MATEMATHKOB U POCCHMCKOMN
MaTeMaTUYECKON IIKOJIbI, K UCTIOJb30BAHUIO 3TUX JOCTUKEHUHN B IPYTUX HAyKaX M MPUKIAJIHBIX
chepax;

2) rpa:kIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINIOJIHEHUIO OOS3aHHOCTEM Tpa)kIaHWHA W peaju3aldl ero IMpas,
MPEACTABICHHEM O MAaTeMaTHUYeCKHX OCHOBAaX (DYHKIIMOHUPOBAHMS PAa3IUYHBIX CTPYKTYP,
SIBIIGHUH, TPOLIEAYp TPakIaHCKOTO oOIiecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXXJICHHIO TUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKHUM MPUMEHEHHEM IOCTHKEHHI
HayK{, OCO3HAHUEM BA)KHOCTH MOPATBbHO-3TUYECKUX MPUHIUIIOB B JEATEIHLHOCTH YUEHOTO;

3) TpyAoBOe BOCIMTAHHE:

YCTaHOBKOW HAa aKTHMBHOE yYacCTHME B PEIICHUM MPAKTUYECKUX 3a]ad MaTeMaTHYECKOM
HaIPaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTeMaTHUYE€CKOTro 0Opa3oBaHWs Ha MPOTSHKEHUU BCel
KU3HU JIJIS1 YCHEIIHOM npoQecCuOHaNIbHOMN IeATENbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUH,
OCO3HaHHBIM BBIOOPDOM H TIOCTPOCHHEM WHIWUBUIYyAIBHOW TPAEGKTOPUU OOpa3oBaHUS U
KU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEIH;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K OMOIMOHATBHOMY W JICTETHMYECKOMY BOCIPHUATHIO MAaTEeMATHYECKUX
00BEKTOB, 3a/1a4, PEIICHUH, pacCyKICHUH, YMEHHIO BUACTh MaTEMaTHUECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 TO3HAHMS:

OpUEHTallMel B JIEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MpPEJICTaBICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS UEJOBEKa, NPUPOABI M OOIIeCTBa, TOHUMAaHHEM
MaTeMaTHYeCKOl HayKH Kak cdepbl 4YeIOBEYECKOH MAesITeIbHOCTH, ITAaloB €€ pa3BUTUS U
3HAYUMOCTH JIJIs1 Pa3BUTHS LIUBWIM3ALUH, OBJIAJCHUEM S3bIKOM MAaT€MaTUKH U MaTeMaTHYECKOU
KyJbTypOM KaK CpEICTBOM I[IO3HAHMS MHUpPA, OBJAJCHUEM MPOCTEUIIMMU HaBBIKAMU
HCCIIEIOBATENIbCKON JIEATENBHOCTH;

6) ¢usuueckoe BocnuTaHHe, (POPMHPOBAHUE  KYJIbTYPbI  310POBbSI U
IMOIMOHAIBHOIO 0JIArONOJIYYHSI:

TFOTOBHOCTBIO NPUMEHATh MaTeMaTHYECKHME 3HAHUS B MHTEpPECax CBOEro 3J0pPOBbS,
BEJICHUS 37]0pPOBOTO 00pasa >Ku3HU (30pOBOE MUTaHWE, COATAHCUPOBAHHBIA PEXUM 3aHITHH U
OTIbIXa, perynspHas (usnueckas aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HAaBbIKA peIIeKCHH,
MpU3HAHHEM CBOETO MpaBa Ha OIMIMOKY M TAKOTO K€ MpaBa JIPYroro YeJIoBeKa;

7) 3K0JIOTHYeCKOe BOCIINTAHUE:

OpHEHTallMel Ha MPUMEHEHHE MAaTeMAaTUYECKUX 3HAHWW I PELIeHHs 3a/1ad B 00JIacTH
COXPAHHOCTH OKPY’KAIOIIEH Cpepl, IUIAHUPOBAHUS TOCTYNKOB M OIEHKM WX BO3MOKHBIX
MOCIICACTBHIA TSI OKPYIKAIOIIEH Cpeibl, OCO3HAHUEM TII00AILHOTO XapakTepa dKOJIOTHYECKUX
po0JieM U MyTel UX peleHus;

8) ajanTanms K M3MEHAIUMCS YCJIOBUAM COLMAJIBHON M IPUPOJAHOM Cpelbl:



TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEONPEACIEHHOCTH, MOBBIIMICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPaKTHYECKYIO JEATEIIEHOCTh, B TOM YUCIIE YMEHHE YUUTHCS Y JPYTHX
Jro/iel, MPUOOpETaTh B COBMECTHON JESITEIHHOCTA HOBBIC 3HAHMWS, HABBIKA M KOMIICTCHIIUU M3
OTIbITA IPYTHX;

HEOOXOIMMOCTBIO B ()OPMHUPOBAHWU HOBBIX 3HAHWM, B TOM 4HUCIie (OPMYIHPOBATH HJIEH,
MOHSITUSA, TUIOTE3bl 00 00BEKTax M SBIEHUSX, B TOM YHCIE paHee HEH3BECTHBIX, OCO3HABATh
NeUIUTH COOCTBEHHBIX 3HAHUIM U KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABAaTh CTPECCOBYIO CHTYallMl0, BOCIPHHUMATh CTPECCOBYIO
CUTYyallUl0 KaK BbI30B, TPeOYIOIIUIl KOHTPMEp, KOPPEKTHPOBAaTh MPUHUMAEMbIC PpEIICHUS U
neicTBus, GopMyIMpOBaTh U OLIEHUBATH PUCKH U TIOCIEACTBUS, (JOPMHUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIbTATHI
ITo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS
Ba3oBblesiornueckueeHcTBHS:
® BBHIABJIATH U XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKKM MAaTeMaTHYECKUX OOBEKTOB,
MOHSTUN, OTHOIIEHUN MEXIy MOHATUAMH, (HOPMYJIUPOBATH OMpECNICHUSI TOHATHUH,
yCTaHaBJIMBATh CYIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIs1 0000IIeHNs
U CpaBHEHMS, KPUTEPUU TIPOBOJUMOI0 aHAIN3a;
® BOCHPUHUMATH, (OPMYIHPOBATH M MPEOOPA3OBHIBATH CYKICHUS: YTBEPIUTEIbHBIE H
OTpULIATeNIbHbIC, €TUHUYHBIE, YACTHBIC U O0IIUE, YCIOBHEIC,
®  BBHIABJISTH MAaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHs B (pakTax,
TaHHBIX, HAONIONCHHUAX W YTBEPXKACHUSAX, NpeIiaraTh KPUTEPUU Ui BBISIBICHHS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;
® JenaTh BBIBOJABI C UCMOJIH30BAaHHUEM 3aKOHOB JIOTMKH, AETyKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUECHHUI IO aHAJIOTHH;

® pa30dupaTh JOKa3aTelbCTBA MAaTEMaTHYECKMX  YTBEpXkAEHUH (ImpsMble U OT
MIPOTHBHOTO), MIPOBOJIUTH CaMOCTOSITEITEHO HECIIOKHBIE  JIOKA3aTeNbCTBA
MaTeMaTHYeCKuX (PAaKTOB, BBICTpAaWBaTh ApPryMEHTAIMIO, MPUBOJUTH TPHUMEPHl MU
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;

® BpIOMpaTh crnoco0 pemeHus y4yeOHOM 3agaud (CpaBHMBATh HECKOJIBKO BapHUaHTOB
pelieHusi, BEIOUpaTh Hanbosee MOAXOASIINN C YIETOM CaMOCTOSITETLHO BBIJEIEHHBIX
KpUTEPHUEB).

ba3oBblenceiienoBare/bCKUEICHCTBHSA :

® JCIONB30BaTh  BOMPOCHI KAk  MCCJIENOBATENbCKMA  MHCTPYMEHT  IO3HAHMS,
bopmynHpoBaTh BOIMPOCHI, ¢bukcupyromue IIPOTUBOpEYHE, npobiiemy,
CaMOCTOSITENIFHO ~yCTaHAaBIMBaTh HCKOMOE M JaHHOE, (OPMHPOBATH THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIINIO, MHEHHUE;

® TPOBOAWTH IO CAMOCTOSITEIFHO COCTABICHHOMY IUIaHY HECIIOKHBIA JKCIIEPHMEHT,

HeOOJbIIOE HCCIAEAOBAaHWE TIO0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00BeKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOiA;

®  CaMOCTOSTEIbHO (OpPMYNIHpPOBaTH O000OLIEHHS W  BBIBOJABI IO  pe3yJibTaTaM

MPOBEAEHHOTO HAOIOJICHNS, UCCIIEIOBAHMS, OLICHUBATh JOCTOBEPHOCTh MOJIYYEHHBIX
pe3yIbTaTOB, BBIBOJIOB U 000OIICHMIA;

® MPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIABUTATH MPEINOI0KCHHUS

0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.
Pab6ora ¢ undopmanmeii:



BBISIBJIATh HEJJOCTATOYHOCTh U U30OBITOYHOCTh MH(OpPMAIMH, JAAHHBIX, HEOOXOAUMBIX
JUIS pelLieHus 3a]auu;

BBIOMpPATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh W WHTEPIPETHPOBATH HH(OPMAIIHIO
pa3IMYHbIX BUAOB U (POPM IPEICTABICHHUS;

BbIOMpaTh GOpMy NpECTaBICHUs HHDOPMALIUY U WUTIOCTPUPOBATH pelllaeMble 3a1a4u
cXeMaMH, AMarpaMMaMu, MHOM rpaukoil 1 uX KOMOMHALIUAMUY;

OLIEHMBATh HAAEKHOCTb MH(OPMAIMU [0 KPUTEPHUSIM, MPEIOKEHHBIM YUUTEIEM WU
c(OpMYITMPOBAHHBIM CAMOCTOSTENHHO.

KoMMmyHnkaTHBHBICYyHUBepcaIbHbIeyYeOHbICACHCTBHSA:

BOCIIPUHUMATh ¥ (POPMYITHPOBATH CYXICHUS B COOTBETCTBUU C YCIIOBUSMHU M LEIIMHU
OOIIeHHS, SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOK) TOYKY 3pPEHHUS B YCTHBIX H
MUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 110 XOAY PEUICHHUs 3a/1a4i, KOMMEHTUPOBATh
MOJTyYCHHBIH PE3yJIbTaT;

B XOJIc 00CYJICHHSI 331aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMO TeMBbI, TPOOIIEMBI,
pemaeMoi  3aja4M, BBICKAa3bIBaTh WJICH, HAICJICHHBIE Ha TIOUCK PEIICHUS,
COTMOCTABIIATh CBOM CYXKICHHS C CYXICHUSMHU JPYTUX YYaCTHHKOB JHAjora,
OoOHaApyKUBaTh PA3IMYUE U CXOJCTBO MO3HIIMIA, B KOPPEKTHOU hopMe GopMyIHpoBaTh
pa3HOTJIACHsI, CBOH BO3PAKCHHUS;

NPEJCTABIIATh PE3yNbTAaThl PEIICHHsS 3a/1a4M, YKCIICPUMEHTA, HCCIEIOBAHUS, POCKTA,
CaMOCTOSITENTFHO BBIOMpaTh (hOpMaT BBICTYIUICHHS C yYETOM 3a/a4 MpPE3CHTAHU |
0COOEHHOCTEH ayAUTOPUH;

MOHUMATh M KCIIOJb30BaTh MPEHMYIIECTBA KOMAaHIHONH W WHIWBUAYaJbHOW pabOTHI
NIPU PEIICHUU YYCOHBIX MAaTEMAaTHYCCKUX 3a]1a4;

MPUHUMATH 1Ie7Tb COBMECTHOU JIEATETHHOCTH, TUIAHUPOBATh OPTaHU3AIUI0 COBMECTHOM
paboThl, pacmpenensiTh BHIBI pPabOT, JOrOBapUBATHCS, OOCYXAaTh Tpolecc U
pe3ysbTaT paboThl, 0000IIaTh MHEHHSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX ¢dopMax paboTel (0OCYyXJeHUsS, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U JIPYTHE), BBIIOJIHITH CBOKO YacTh pabOTHI M KOOPAMHUPOBATH
CBOM JICHCTBUS C JIPYTUMU YICHAMH KOMaHJIbI, OIICHUBATh Ka4yeCTBO CBOETO BKJIaJa B
OOIIUH MPOIYKT MO KPUTEPHUSIM, CHOPMYITHUPOBAHHBIM YUYACTHUKAMHU B3aUMO/ICHCTBUSI.

PeryssiTuBHBIE YHUBepCaJbHbIE y4eOHbIe /1eiicTBUSA
Camoopranuzanus:

CaMOCTOSITEJIbHO COCTABJIATH IIJIaH, aJITOPUTM pELIEeHUs 3ajadd (WIM €ro 4acTsh),
BBIOMpATh CIIOCOO peIIeHUusT C Y4YETOM HUMEIOUIMXCS PEeCcypcoB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHpPOBaThb U KOPPEKTUPOBATh BapUAHThI PELIEHUI C y4ETOM
HOBOI MH(pOpPMAITIH.

CaMOKOHTPOJIb, IMOLIHOHAJIBbHBIHMHTEIJIEKT:

BJIaJIeTh CIIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJISI MpoLecca U pe3yibTaTa perieHus
MaTeMaTUYECKOH 3a7auu;

IIPEABUACTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUM 3aJa4d, BHOCUTH
KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, HAWACHHBIX OLIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3ysbTaTa IEATEIbHOCTH IOCTABICHHOM LIEJIA U YCIOBUSAM,
OOBSICHATh NPUYMHBI JOCTHIKEHUS WIM HEAOCTHXKEHMs L€, HaXOAWUTh OILIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATDBI

K koHiy oOyueHus B 7 KJjacceoOyyarouuiicss MOIYYUT CIEAYIOLIUE MPEeIMETHbIE
pe3yJIbTaThI:

Yucia v BBIYHCICHUS

BbimonHATh, coueTas yCTHbIE W IMHUCbMEHHBbIE NPUEMBI, apupMETHUYECKHE ACUCTBUS C
palOHaIbHBIMU YHCIAMH.

HaxonuTh 3HaYeHMs 4YMCIOBBIX BBIPAKEHHH, MPUMEHATh Pa3HOOOpa3Hble CHOCOOBI U
npuéMbl  BBIYUCIICHHUS 3HAYEHMH JPOOHBIX BBIPAXKEHUH, COAEP)KAIIMX OOBIKHOBEHHBIE U
JeCATUYHBIE Ipo0u.

[lepexoauts OT OAHOHN (OPMBI 3aNMCH YHCEN K APYroi (mpeoOpa3oBbIBATh NECATHUHYIO
apoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JECATUIHYIO APOOB).

CpaBHMBAaTh U YNIOPSAJ0YMBATH PAlMOHAIBHBIEC YHCIIA.

OxpyryTh yncia.

BBINONHATE MPUKUAKY M OLIEHKY pe3yJIbTaTa BBIYMCICHWM, OLEHKY 3HAYEHU YHMCIOBBIX
BbIpaKEHUI. BBINIOIHATE AEMCTBUS CO CTENIEHSIMU C HATYPAJIbHBIMU [TOKA3aTEISIMHU.

IIpyMeHATh NPU3HAKU AEIUMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYPaJIbHBIX YHCEI.

Pemate npakTUKO-OpPMEHTHPOBAHHBIE 3a/layd, CBS3aHHBIE C OTHOLUECHWEM BEJIU4YMH,
MIPONOPLUUOHAIBHOCTBIO BEJIMYUH, IPOLIEHTAMH, UHTEPIIPETUPOBATH PE3YJILTATHl PELICHUS 3a/1a4
C y4€TOM OTrpaHUYEHUI, CBA3aHHBIX CO CBOMCTBAMHU PACcCMAaTPUBAEMBIX OOBEKTOB.

AJiredpanyeckue BbIpaKeHUs!

Hcnonb3oBath anreOpanyeckyto TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Ipoliecce
OCBOEHHUS y4yeOHOro MaTepHaa.

HaxonuTh 3HaueHnss OYKBEHHBIX BBIpaKEHHI MPU 33aHHBIX 3HAUCHUSX TIEPEMEHHBIX.

BeinonssaTe npeoOpa3oBaHus LENIOT0 BHIPAKEHUS B MHOTOWIEH NMPHUBEIEHUEM MOTOOHBIX
cllaraéMblX, PaCKpbITUEM CKOOOK.

BBINIONHATE YMHOKEHHE OJHOWIEHA HA MHOIOYIEH W MHOTOWICHa Ha MHOIOYIIEH,
IPUMEHATH (POPMYJIBI KBaJpaTa CyMMbI M KBaJIpaTa pa3HOCTH.

Ocy1ecTBIATh pa3IoKEHUE MHOTOWIEHOB HAa MHOXXHUTENIM C IOMOIIBIO BBIHECEHMS 3a
CKOOKH OOIIEro MHOXHTENs, IPYNIUPOBKU ClIaraeMblX, IPUMEHEHUs (GOpMyJ COKPAIEHHOTO
YMHOKEHUS.

IIpumenaTs mnpeoOpa3oBaHUs MHOTOWIEHOB I pEIICHHs pa3inyHbIX 3a1ad U3
MaTEMaTHKH, CMEKHBIX IIPEMETOB, U3 PEAIBHON NPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEN ¢ HATYpaJbHBIMU MOKa3aTeasiMu JJi IpeoOpa3oBaHus
BBIPAKCHU.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHeHHbIE ypaBHEHMS C OJHOM INEPEMEHHOM, NMPHUMEHsS IpaBHja Iepexona OT
UCXOQHOIO YpPaBHEHUS K PaBHOCWIBHOMY eMy. [IpoBepsTh, sBisleTCd 1M YHUCIO KOPHEM
YPaBHEHHS.

[TpumensTH rpaduuecKkre METObI IPH PELICHUN JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupath mpUMepHI Map YUCE, IBISIOLUIMXCS pEIIeHHEeM JTHHEHHOTO YpaBHEHHUS C IBYMsI
MIEPEMEHHBIMH.

Ctpouth B KOOPIMHATHOW TUIOCKOCTH TpadUK JIMHEHHOTO YpaBHEHUS C JBYMs
HEPEMEHHBIMHU, NOJIb3YSCh IPa)MKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemarp cucreMbl NIByX JMHEHHBIX YpaBHEHHH C JByMs MEPEMEHHBIMH, B TOM YHCIIE
rpaduyecku.



CocTaBiATh M pellaTh JMHEWHOE YpPaBHEHHE WM CUCTEMY JIMHEMHBIX YPAaBHEHHH IO
YCJIOBHMIO 3a/1a4¥, WHTEPIPETUPOBATh B COOTBETCTBUUM C KOHTEKCTOM 3aJa4M IOJYyYECHHBIN
pe3yibTar.

DOyHKUUHA

N3o0pakaTh Ha KOOPAMHATHOW TPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTpPE3KH, MWHTEpBaJIbl, 3alMChIBaTh YHUCIOBBIE NPOMEXYTKH Ha
anreOpanyeckoM s3bIKe.

OTtmeuaTs B KOOPAMHATHOW IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpAMHATaM, CTPOMTH
rpaduku TuHeHHBIX GyHKUui. CTpouTh rpaduk GyHKIMM y = [X|.

OnuceiBaTh € MOMOLIBIO (YHKIUN M3BECTHBIE 3aBUCHMOCTH MEXAY BEJIUYMHAMM:
CKOPOCTb, BpEMs, PAcCTOSIHHME, ILI€HA, KOJWYECTBO, CTOMMOCTb, IPOU3BOJUTEIBLHOCTb, BPEMH,
00BEM paboTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduueckuil crnoco® NpeAcTaBiIeHUs M aHaIW3a MH(OpMAIMM, U3BJIEKATh U
MHTEPIPETUPOBATH MHPOPMALIUIO U3 TPa(UKOB peanbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K koHimy oOyuyenus B 8 KiIacceoOydarolIuiics MOMYyYUT CIEIYIOIIUE IPEeIMETHbIE
pe3yibTaThl:

Yuciia 1 BbIYUCICHUSA

Hcnonbs30BaTh HadalbHBIE IPEACTABICHUS O MHOXKECTBE JCHCTBUTENBHBIX YUCEN UL
CPaBHEHMsl, OKPYIJIEHUS M BBIYMCICHHMH, M300paxkaTh [EHCTBUTENbHBIE 4YMCIA TOYKAMM Ha
KOOPJIMHATHOM IPSIMOM.

[TpumMeHsATh TOHATHE apU(pMETHUYECKOrO KBaJAPATHOTO KOPHS, HAXOIUTh KBaJIpaTHBIE
KOPHH, UCIIOJIb3YsI TPU HEOOXOAUMOCTH KaJIbKYJIATOP, BHIIOIHATE IPeoOpa30BaHusl BBIPAKCHUH,
coJlepKallMX KBaJAPaTHBIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp3oBaTe 3amucu OONBIIMX W MajbIX YHMCEN C MOMOIIBIO JECATUYHBIX JIpoOei u
crenenelt yucna 10.

Auredpanyeckune BbIpasKeHUs

[IpuMeHATh TOHATHE CTENEHU C ILEJIbIM II0Ka3aTesleM, BBIIOIHATE MpPeoOpa3oBaHMs
BBIPAKECHMI, COAEP/KAIIUX CTEIIEHU C LIEJIBIM ITOKA3aTEIIEM.

BBINONHATE TOXKIECTBEHHBIE MPEOOpa30BaHUsl PALMOHAIBHBIX BBIPAXKEHUH Ha OCHOBE
IpaBUJI JeHCTBUI HAJl MHOTOYIEHAMH M alredpanyeckKuMu JpoOsMu.

PacknanpiBath KBagpaTHBIA TPEXUIEH HA MHOKUTEIIH.

[IpumensaTs mnpeoOpazoBaHMs BBIPAKEHHM JUIsl  pEIICHUS pPa3IMYHbIX 3a1ad M3
MAaTE€MaTHKH, CMEXKHBIX IIPEIMETOB, U3 PEaIbHON MPAKTUKU.

YpaBHeHHUs M HEPABEHCTBA

Pemarp nuHeElHbIE, KBapaTHBIE YPABHEHUS U PALlMOHAJIBHBIE YPABHEHHUSA, CBOMAIIUECS K
HUM, CUCTEMBI JIByX YPaBHEHUH C IBYMS IEPEMEHHBIMH.

IIpoBoauTh MpoCTENIINE UCCIENOBAHNS YPAaBHEHUN U CUCTEM YPaBHEHMM, B TOM YHCIE C
IpUMEHEeHHeM TIpadUuecKux TMpeAcTaBleHUl (yCTaHaBIMBATh, UMEET JM YPaBHEHUE WU
CHCTEMa ypaBHEHUH PELEHUs, €CIIM UMEET, TO CKOJIBKO, U IIPOYEE).

[lepexoaute OT ciOBecHOM (OpMYyTUPOBKM 3amaud K €€ anreOpandeckoil Mojenu c
IIOMOILBIO  COCTaBJICHUS YPAaBHEHMS WM CHUCTEMBl YpPaBHEHMH, WHTEPIPETHPOBATH B
COOTBETCTBUH C KOHTEKCTOM 3aJ1a4H IIOJy4CHHBIA PE3yJIbTAaT.

IIpyMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB JUISl CPABHEHMS, OLICHKH, PEIIaTh JIUHECHHbIE
HEpPaBEHCTBA C OJIHOM NEpEeMEHHOM M HUX CHCTEMbI, JAaBaThb TpadUUECKyl0 HILTIOCTPALINIO
MHO’KECTBA PELLIEHUI HEPAaBEHCTBA, CUCTEMbI HEPAaBEHCTB.



DOyHKUUH

[Tormmate ¥  WCHONB30BaTh (YHKIMOHATBHBIC TMOHATHS W s3BIK  (TEPMUHBI,
CHMBOJIMYECKHE 0003HAueHUsI), OINpPENeNATh 3HAaueHHEe (QYHKIUH IO 3HAUYCHHIO apTyMEHTa,
ompenensaTh CBOMCTBA (PyHKIMH 10 € TpaduKy.

CrpouTts rpaduKu eMeHTapHbIX QyHKINN BUa:

y=kix,y=x2,y=x3y=[x,y= VX, OIMCHIBATH CBOMCTBA YMCIOBOI (DYHKIHUH IO €&
rpaduxy.

K koHiy oOyuenuss B 9 KkJjacceoOyyarouuiicss MOTYYUT CIEAYIOIIUE MPeIMETHBIE
pE3yNIbTaTHI:

Yuciaa 1 BbIYUCTCHUSA

CpaBHUBATH U YIOPSAIOYUBAThH PAllMOHATBLHBIC U UPPAIIMOHATIFHBIC YHCTIA.

BrimonsaaTe apudMeTnyeckue ASUCTBUS ¢ pallMOHATBHBIMH YHCIIAMU, COYETasl YCTHBIC U
MMCbMEHHBIE TPUEMBI, BHITIOIHATH BEIYUCICHUS C UPPALIMOHATEHBIMU YHCIIAMH.

Haxoauth 3HaueHust creneHe ¢ LeabIMU MOKAa3aTeNsIMU U KOpPHEH, BBIYUCIATH 3HAYCHUS
YUCJIOBBIX BBIPAKECHUH.

OxpyryisiTh JEWCTBUTENbHBIE YHCIIA, BBINOJHATH NPUKUIKY pe3yJabTaTa BBIYUCICHUH,
OLICHKY YHCIIOBBIX BBIPXKEHUH.

YpaBHeHHUs M HEPABEHCTBA

Pemarp nuHEWHbIE W KBagpaTHbIC YypaBHEHWS, YPaBHEHHs, CBOMASAIIUECS K HUM,
npocTelime APoOHO-PATMOHAIBHBIC YPAaBHEHHUS.

Pemarh cucTembl NBYX JIMHEHHBIX YPaBHEHHA C JBYMS MEPEMEHHBIMU U CHCTEMBI JBYX
YpaBHEHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SBIJIAETCS JTMHEUHBIM.

Pemarp TekcToBble 3amauM anreOpanyecKMM CHOCOOOM C TOMOILIBIO COCTABIICHUS
ypaBHEHUS WM CUCTEMBI ABYX YpaBHEHUI C IByMS MepEMEHHBIMHU.

[IpoBoauTh MmpocTeiiiye uccieoOBaHus YpaBHEHUN U CUCTEM YpaBHEHHIA, B TOM YHUCIE C
MPUMEHEHUEM TrpauuecKux TMpeaCcTaBiIcHud (yCTaHABIMBAaTh, WMEET I YypaBHEHUE WIH
CUCTEeMa ypaBHEHHUH peIleHUs], €CITU UMEET, TO CKOJIbKO, U TIpoUee).

Pemrate nMHeWHBIE HEpaBEHCTBA, KBagpaTHbIE HEPABEHCTBA, HM300paXkaTh pEIICHUE
HEPAaBEHCTB Ha YKMCIIOBOW MPSIMOM, 3aIIUCBHIBATH PEILIEHUE C IIOMOIIBIO CHMBOJIOB.

Pemarp cucTtemMbl JIMHEWHBIX HEPAaBEHCTB, CHCTEMbl HEpPABEHCTB, BKJIIOYAIOIINE
KBaJIpaTHOE HEPaBEHCTBO, M300pakaTh pPELICHHE CHUCTEMbl HEPABEHCTB Ha YMCIIOBOW MPSIMOMH,
3aMUChIBaTh PEIICeHNUEe C TTIOMOIIbIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPH PEIICHUN PA3IMYHBIX 3a7ad.

DOyHKUUHA

Pacrio3naBaTh GyHKIMH U3YYEHHBIX BUIOB. [[0Ka3pIBaTh CXeMATUYECKU PACTIONOKEHHUE Ha

KOOPJMHATHOM TUIOCKOCTH rpadukoB PyHKIMiA Buna: y = kx, y =kx + b, y = k/x, y = ax2 + bx +
¢, vy =x3, y=17x y = |x|, B 3aBHCHMOCTH OT 3Ha4eHHiT K03(HIMEHTOB, ONUCHIBATE CBOMCTBA
(GyHKIHA.

Ctpouth M n300pakaThb CXEMaTHUECKH TpadUKH KBaJApaTHUUYHBIX (YHKIMH, OMHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMH TIO UX TpapuKaM.

PacniosnaBath  kBagpatuuHyro (QyHKIMIO 1m0  (opmyie, TPUBOIUTH  MPHUMEPHI
KBaJPaTUYHBIX (QYHKILUI U3 peabHOM KU3HU, PU3UKH, TEOMETPHH.

Yuc10BbIe MOCI€10BATETLHOCTH H IIPOrPECCUH

Pacrnio3HaBaTh apu(pMETHYECKYI0 U F€OMETPUUECKYI0 MPOTPECCUU MPU PasHBIX CIIOCOOax
3a/laHusl.



BBINONHATE BBIYMCICHUS C HCHOJIB30BaHHEM (QOPMYJ N-ro 4jeHa apuMETHUECKOW U
T€OMETPUYECKOM ITPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300paxaTh 4ieHbl NOCIE10BATEILHOCTH TOUKAMH Ha KOOPJUHATHOM TIOCKOCTH.

Pemate 3agaun, CBs3aHHBIE C YHMCIIOBBIMH IIOCJENOBATEIBHOCTSIMU, B TOM YHCIIE 33a4H
W3 peajbHOM KU3HU (C MCTIOIB30BAHUEM KaJIbKYJIATOPA, ITU(POBBIX TEXHOIOTUN).



TEMATHYECKOE INTAHUPOBAHHUE
7 KIIACC

Ne ni/nt HanmeHoBaHMe pa3/ie/ioB U TeM KoanuectBo yacos DJIeKTpOHHbIe (LM(pPOBbIE)
- IporpamMmmal Bcero KonTposabHbie padoThl o0pa3oBaTe/ibHbIE PeCypChl
1 Yuncna u BeIUKMCICHUS. PanimonanbHbIe 25 1 bubmnoreka LIOK
qyucia https://m.edsoo.ru/7415b90
2 Anrebpanyeckue BbIpaKeHUs 27 1 Egg:_l;l/ﬁe;zior{fﬁ 415690
bu6mmoreka [IOK
3 ¥/PABHCHHS U HCPABLHCTRA 20 ! tipatm dso0 r/ 76415590
bu6mmoreka [IOK
4 Koopmumatet u rpaduicn. Gynkim 24 ! httos://m.edsc])_E).ru/7f4l5b90
bu6mmoreka [IOK
> TosTopenue u 060dmenne 6 ! https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 5




8 KUIACC

KonnyecrBoyacos DJICKTPOHHBIE
Ne HaumenoBanuepasuesioB u (mupoBbie)
n/n TeMIIPOrpaMMbl Bcero Kourpoasubiepadorsl | IlpakTnueckuepadorsl
o0pa3oBaTebHbIEPECYPChI
) Yucna U BBIYUCIICHUS. 15 bubmuoreka [JOK
KBanparHbie kopHU https://m.edsoo.ru/7f417af8
Uucna u Beruucienus. CTeneHs ¢ bubnuoreka [JOK
2 7
LIEJIBIM ITOKa3aTelIieM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKUeBbIPAKEHHUS. 5 ] bubnuoreka [{IOK
KBagpaTHeIiTpEXWIeH https://m.edsoo.ru/7f417af8
4 AnreGpanyecKueBbIpaXKECHHUS. 15 | bubnuoreka [{IOK
AnrebpanyeckasipoOb https://m.edsoo.ru/7f417af8
5 YpaBHEHUS 1 HEPABEHCTBA. 15 | bubnmnoreka [JOK
KBagpaTHbie ypaBHEHUS https://m.edsoo.ru/7f417af8
YpaBHEHMSI U HEPABEHCTBA. bub6nuoreka [IOK
6 . 13
Cucrembl ypaBHEHUH https://m.edsoo.ru/7f417af8
7 YpaBHEHUs U HEPABEHCTBA. 12 1 bubnuorexa [JOK
Hepasencra https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
8 DyHKUHH. OCHOBHBICTIOHATHA > https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
? Dymxpm. Hucnosbiedy KM ? https://m.edsoo.ru/7f417af8
bu6nuoreka [JOK
1 IT 2
0 OBTOpeHUE 1 0000MmeHNE 6 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
[TPOT'PAMME




9 KJIACC

Konn4yecrBoyacos DJIEKTPOHHbBIE
Ne HaumeHoBaHnuepasieioB u
IpakTuyecknepador (undporbie)
n/n | TeMIpOrpaMMbl Bcero KoHTpPOJIbHBIEPAOOTHI
bl o0pa3oBaTe/ibHbIEPECYPCHI
1 Uucna ¥ BEIYHCIICHUS. 9 bubnuoreka [JOK
JlecTBUTEIbHBIC YUCTA https://m.edsoo.ru/7f419d08
) YpaBHEeHUS 1 HEPABEHCTBA. 14 1 bubnuotexa [JOK
YpaBHEHUS ¢ OJJHON ITEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 YpaBHEHUS 1 HEPABEHCTBA. 14 1 bubnuorexa [JOK
CucrteMbl ypaBHEHHI https://m.edsoo.ru/7f419d08
4 VYpaBHEHUs 1 HEPABEHCTBA. 16 1 bu6mmoteka [IOK
HepasencrtBa https://m.edsoo.ru/7f419d08
bubnuoreka [JOK
5 o 16 1
YHKHHHA https://m.edsoo.ru/7f419d08
bubnuoreka [JOK
6 4 15 1
HCIOBHICTOCIEN0BATENRHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 06001IEHNE, 13 | bubmuoreka [JOK
CUCTeMaTu3alusA3HaHU I https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
I[TPOIT'PAMME




IHOYPOYHOE IIVIAHUPOBAHUE

7 KJIACC
KoJsan4yecTBo 4acoB yleKTpOHHBbIE NN (poBbHIE
Ne n/m Tema ypoka B K 6 o0pa3oBaTtejibHbIE
cero OHTPOJIbHBIE PA0OTHI pecype
1 [ToHsATHE palIMOHAIILHOIO YUCIIA 1
5 Apudmernueckue neiicTBus ¢ 1
palMOHAIBHBIMU YHCIAMHU
3 Apudmernueckue T1eUCTBUS C 1
palMoOHAIbHBIMH YHCIAMU
4 Apudmernueckue NeiCcTBUS C 1
palMOHAIBHBIMU YHCIAMHU
5 Apudmernueckue TeUCTBUS C 1
palMoOHAIBHBIMH YHCIaAMU
6 ApudmeTrnueckue IeiCTBUS C 1
paIoHaIbHBIMU YHCIAMHU
7 CpaBHeHue, ynopsiiounBaHue 1
palMOHAIBHBIX YHCEIT
] CpaBHeHHe, yIOpsI0YHMBAHUE 1
palMOHAIBHBIX YHCET
9 CpaBHeHue, ynopsi0uBaHue 1
palMOHAIBHBIX YHCEIT
bubaunoreka [JOK
10 Crernenp ¢ HATYpaJIbHBIM MTOKa3aTeJIeM 1 1
https://m.edsoo.ru/7f4211de
Bubnnoreka [IOK
11 CreneHb ¢ HaTypalbHBIM MMOKa3aTeIeM 1 1
https://m.edsoo.ru/7f421382
bubanoreka [JOK
12 CreneHpb ¢ HATYpaJIbHBIM [TOKA3aTEIEM 1 1
https://m.edsoo.ru/7f42154¢
Bubnnoreka [IOK
13 CreneHb ¢ HATYpaJIbHBIM [TOKa3aTeNIEM 1 1
https://m.edsoo.ru/7f4218be




14

CreneHs ¢ HaTypaJIbHbIM ITOKAa3aTCJICM

Pemrenne ocHOBHBIX 3a/1a4 Ha ApooOH,

15 M
MIPOLIEHTHI U3 PEATbHON MPAKTUKH
16 Perrenrie oCHOBHBIX 3a/1a4 Ha ApooOH,
IPOIEHTHI U3 PEATbHOM MPAKTUKU
17 Pemenre ocHOBHBIX 3a/1a4 Ha ApOOH,
MPOLICHTHI U3 PEaIbHON MPAKTHKU
18 Pemrenre ocCHOBHBIX 3a/1a4 Ha ApooOH,
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH
19 [Ipu3HaKK qeMMMOCTH, Pa3IoKEeHHS Ha
MHOKHUTEJIM HATyPAJTbHBIX YHCET
20 [Ipu3Haky nenuMocTH, pa3aoKeHUs Ha
MHOKHUTEJIH HATypaJIbHBIX YUCEIl
1 Peanbubie 3aBucumoctu. [Ipsmas u
oOpaTHasi MPONOPIIMOHATIBHOCTH
2 Peanbubie 3aBucumoctu. [Ipsimas u
o0OpaTHas MPONOPIUOHATEHOCTH
23 Peanbnbie 3aBucumoctu. IIpsmas u
oOpaTHasi MPONOPIMOHATIBHOCTH
24 Peanbubie 3aBucumoctu. [lpsimas u
o0OpaTHas MPONOPIUOHATEHOCTH
75 KonTponbHas pabota mo Teme
"Parmonannabie yucia"
Bbubnuoreka [LHOK
26 bykBeHHBIE BBIpaKEHUS 1
https://m.edsoo.ru/7f41feec
27 DopmyJisl
28 DopmyJibl
29 [Tepemennsle. JlomycTrMble 3HAUCHUS
NEPEMEHHBIX
30 IIpeoOpazoBanne OYKBEHHBIX BBIPAXKEHUM Bubmanorexa [HIOK
9




pacKkpbITHE CKOOOK U TPUBEICHUE
OJIOOHBIX CIIaraeMBIX

https://m.edsoo.ru/7f41fafa

IIpeobpazoBanue OyKBEHHBIX BBIPAKECHUI,

bubmoreka [JOK

31 PACKPLITHE CKOOOK M IPUBE/ICHHE https://m.edsoo.ru/741£d70
MOJJOOHBIX CJIAraeMbIX
[Ipeo6pa3oBanre OYKBEHHBIX BbIpaKEHUH,
32 pacKpbITHE CKOOOK M MPUBEACHHE
MOJJOOHBIX ClIaraeMBIX
[IpeobpazoBanue OyKBEHHBIX BBIPAKEHU,
33 pPacKpbITHE CKOOOK M TIPUBE/ICHHE
IMOJJOOHBIX CJIAraeMbIX
34 CBoiicTBa CTETICHU C HATYPATbHBIM bubnuotexa [JOK
IOKa3aTelieM https://m.edsoo.ru/7f421382
35 CBolicTBa CTENEHU C HATYpPaJIbHBIM bubmuotexa [JOK
IOKa3aTejIeM https://m.edsoo.ru/7f42154¢
36 CBolicTBa CTENEHU C HATYPAIbHBIM bubnuotexa [JOK
IoKa3aTejieM https://m.edsoo.ru/7f4218be
Bubnnoreka [IOK
37 Muorounenr httns://m.edsi.ru/7f42276e
but6mmoreka [IOK
38 Muorouerr httos://m.edS(I)lo.ru/7f42293O
39 CnoxxeHue, BBIUUTAaHUE, YMHOKEHUE bubnuoreka [JOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422af2
40 Ciio)keHue, BBIYMTaHUE, YMHOXKEHHE but6mmoreka [JOK
MHOTOYWIEHOB https://m.edsoo.ru/7f422¢cc8
41 CnoxxeHue, BBIYUUTAaHUE, YMHOKEHUE bubnuoreka [JOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422fca
49 CioxeHue, BBIYMTaHUEe, YMHOXKECHHE but6mmoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f423182
43 DopMyITBI COKPAIIEHHOTO YMHOKEHUS buGnnorexa LIOK

https://m.edsoo.ru/7{f42432a




but6mmoreka [JOK

44 DOpMyJIEI COKPAIIEHHOTO YMHOKCHHA https://m.edsoo.ru/7f42464a
45 DopMyIIBI COKpAIIEHHOTO YMHOKEHUS Bubmuorexa LJOK
pMY. pattl y https://m.edsoo.ru/7f424c¢12
46 DopMyIIEI COKPAIIEHHOTO YMHOXKEHUA Bubmiorexa [JOK
pMYy patl y https://m.edsoo.ru/7f424£d2
47 DopMyIIBI COKpAIIEHHOTO0 YMHOKEHUS Brémiorexa IOK
pMYy. patll y https://m.edsoo.ru/7f4251d0
48 PaznoxeHre MHOrOWIEHOB HAa MHOYKUTEIU Bubmuorexa [JOK
https://m.edsoo.ru/7f423312
49 PasnosxeHre MHOTOWIEHOB Ha MHOXKUTEIHN bubmiorexa LJOK
https://m.edsoo.ru/7f4237fe
50 Pasioxenre MHOTOWIEHOB HA MHOKUTEINA Bubmuorexa LOK
https://m.edsoo.ru/7f4239de
51 Paznoxxenne MHOro4wIeHOB Ha MHOKUTEIN
59 KontponbHas paboTa mo teme
" Anrebpanyeckue BoIpaxeHus"
53 VYpaBHeHue, mpaBuiia mpeodpazoBaHus
ypaBHEHUSI, PABHOCWJIBHOCTh YPaBHEHUH
JIuneitHoe ypaBHEHUE C OJTHOM
54 IIEPEMEHHOM, pPEIIEHUE JTMHEHHBIX
ypaBHEHUH
55 fIIeI:/I Heeh?:}?Heo}I;Ipai}zggzecn?il(;;mx Bubmaotexa IIOK
P N p https://m.edsoo.ru/7f420482
ypaBHEHUH
JIuneitHOE ypaBHEHUE C OJTHOM
56 MIEPEMEHHOM, pelIeHne TMHEWHBIX
ypaBHEHUH
57 Pemrenue 3agau ¢ moMompbI0 ypaBHEHUH bubmmorexa [IOK
A IHBIO ¥p https://m.edsoo.ru/7142064e
58 Pemenue 3aga4 ¢ MOMOIIBIO YPABHEHHI bubnuotexa [JOK




https://m.edso0.ru/7f420806

but6mmoreka [JOK

59 Pernrenue 3a1a4 ¢ TOMOIIBIO YpaBHEHUH https://m.edsoo.ru/7f4209a0
60 Pemenue 3a1a4 ¢ NoMoILIbI0 ypaBHEHUN bubmmorexa [IOK
https://m.edsoo.ru/7f420e6e
61 JIuneniHOE ypaBHEHHE C IByMs bu6muoreka [IOK
MIEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427¢32
62 JIuHeiiHOE ypaBHEHUE C IBYMS bubmuorexa [JOK
TIePEMEHHBIMH U €T0 TpaduK https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX JIMHENHBIX YPaBHEHUM C bub6mmoreka [IOK
JIBYMsI IEpEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema ByX JIMHEHHBIX YpaBHEHUH ¢
JIBYMsl IEpEMEHHBIMU
65 Cucrema aByX JIMHEHHBIX YpaBHEHUH €
JIBYMsl IEpEMEHHBIMU
66 Cucrema ByX JIMHEHHBIX YpaBHEHHH ¢
JBYMsl IEpEMEHHBIMU
67 Pewrenue cucreM ypaBHeHUN bubmmorexa [IOK
https://m.edsoo.ru/7f4284de
68 Pemrenue cucreM ypaBHEeHUM bubmmorexa HOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHeHU bubmmorexa LHOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHHIT
71 PewreHue cucreM ypaBHEHUN
7 KontpoinbHas padota no teme "JInHeiHbIe bubmuoreka [JOK
ypaBHeHUs" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsimoit bubmmorexa OK

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




but6mmoreka [JOK

74 R S https://m.edsoo.ru/7{41dff2
75 YuciioBble IPOMEKYTKH
76 Paccrostare Mex 1y AByMsI TOUKaMH
KOOPAMHATHOW NPSIMOM
77 PaccrosiHue Mex 1ty 1ByMsl TOUKaMH
KOOPJAMHATHOMU IIPSIMOM
73 [IpsimoyronbHasi cuctema KOOpAUHAT Ha bubmuoteka [IOK
TJIOCKOCTH https://m.edsoo.ru/7f41elbe
79 [IpsiMoyTonbHAs cUCTEMa KOOPIMHAT Ha bubmuoteka [JOK
TJIOCKOCTH https://m.edsoo.ru/7f41e42a
but6mmoreka [{OK
80 [Ipumepsi rpadukoB, 3a1aHHBIX HOpMYyTaMU https://m.edsoo.ru/7f41 8a8
bubmoreka [JOK
81 [Tpumepsr rpadukoB, 3aaHHBIX HOpMYyTaMU https-/m.edsoo.rw/7f41ed80
82 [Tpumepsr rpadukoB, 3aaHHBIX HOpMyTaMU
83 Urenue rpa)ukoB pealibHbIX 3aBUCUMOCTEH bubmmorexa [TOK
p P https://m.edsoo.ru/7f41ea24
84 Urenne rpa)MKoB peasibHBIX 3aBUCUMOCTEH
bubnuoreka [JOK
85 Honsmue ymicm https://m.edsoo.ru/7t41et06
86 I'paduk Gyaxmm
. . but6mmoreka [{OK
87 CBoticTsa dymKiuii https://m.edsoo.ru/7f41{078
. . bubnuotexa [JOK
88 Caoiictsa QynKimii https://m.edsoo.ru/7f41f1fe
. but6mmoreka [JOK
89 Jlnmciinas Gy https://m.edsoo.ru/7f427282
90 Jluneiinas GyHKIMS bubmmorexa TIOK

https://m.edsoo.ru/7{427412




but6mmoreka [JOK

91 [Toctpoenue rpaduka nuHeitHON QyHKIUU 1 https://m.edsoo.ru/7f426d1e
92 [Toctpoenue rpaduka JUHEHHON QyHKINH 1
93 I'paduk pyHknmu y =[x 1
94 I'padux pyHkuuu y =[x| 1
95 'Iflggggnogiﬁ;ngagx;eg;mm" / 1 1 bubmmorexa [IOK
Boepoceuiickas npoepouHas paGoTa https://m.edsoo.ru/7f41£f50a
96 Hrorosast KOHTpOIbHAs paboTa / 1 1 bubanorexa [JOK
Bceepoccuiickasi mpoBepouHas paboTa https://m.edsoo.ru/7f429c6¢
97 [ToBTOpEHNE OCHOBHBIX MOHATUI 1 METOIOB 1
Kypca 7 Kinacca, 00001eHre 3HaHUI
08 [ToBTOpEHNE OCHOBHBIX OHATHA U METOOB 1 bubnuoteka [IOK
Kypca 7 knacca, 000011eHne 3HaHu} https://m.edsoo.ru/7f429{32
99 IToBTOpPEHNE OCHOBHBIX MIOHATHA U METOLOB 1 bu6mmoreka [IOK
Kypca 7 kiacca, 00001IeHe 3HaHHUH https://m.edsoo.ru/7t42a0e0
100 [ToBTOpEHNE OCHOBHBIX MOHATHU U vMeTOILOB 1
Kypca 7 kiacca, 000011eHre 3HaHUH
101 IToBTOpPEHME OCHOBHBIX MIOHATHA U METOLOB 1 bu6mmorexa [IOK
Kypca 7 kiacca, 000011eHre 3HaHu| https://m.edsoo.ru/7f42a27a
102 [ToBTOpPEHNE OCHOBHBIX MOHATHA U METOJOB 1 bu6muoteka [{IOK
Kypca 7 kiacca, 000011eHre 3HaHUH https://m.edsoo.ru/7f42a900
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5
8 KUIACC
Ne| Temaypoka Koan4gecTBouacosB Haraun3y duekTpoHHbIeNNPpoBHICOOPaA3OBA
YeHHUs TeJIbHbIepecypchl

Be KoHTposbHbIE

IIpakTHYeckue




/ ero | padornl padoThbI
n
1 KBagpatHbliKOpeHbU3UHCIIA 1 bubmmorexa [JOK
https://m.edsoo.ru/7f42d452
5 [TonsiTHe0OMppaIIMOHATBHOMYHUCIT | bu6mmoteka [IOK
e https://m.edsoo.ru/7f42eaaa
3 JlecATHUHBIETTPUOIIMKEHUAUPpAL] I
MOHAJIbHBIXYHCET
4 JlecATHUHBIETTPUOIIMKEHUAUppAL] I
MOHAJIbHBIXYUCEI
5 JlelicTBUTEIbHBICUNCTIA 1
6 CpaBHEHHME1EHCTBUTEIBHBIXUNCE |
1
7 CpaBHEHHME1EHCTBUTEIBHBIXUNCE |
bl
2 ApubdMeTnuecKHKBagpaTHBIMKO ]
peHb
9 VYpaBHeHueBH1a X* = a 1
10 CaoiicTBaapupMeTHYECKUXKBAIP | bubnmoreka [JOK
ATHBIXKOpHEHN https://m.edsoo.ru/7f42d862
1 CaoiicTBaapu(pMeTHIECKUXKBAIP | bubnmoreka [JOK
ATHBIXKOpHEHN https://m.edsoo.ru/7f42d862
[Tpeobpa3oBaHrEe YHCITOBBIX
12 BBIPAKCHUI, COLAEPIKALUX 1 bubmmorexa [IOK

KBaJpaTHbIE KOPHU

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




[Ipeobpa3oBaHre YHCTOBBIX

but6mmoreka [JOK

13 QXEHUM, coliepxa
BRIPDRCHIH, COMEPIRAIiX https://m.edsoo.ru/7f42ded4
KBaJIpaTHbIE KOPHU
[TpeobpazoBaHre YUCITOBBIX
14 BBIPKEHUM, COASPKAILINX bubmorexa TIOK
p > colepaatl https://m.edsoo.ru/7f42e0be
KBaJpaTHBIE KOPHHU
[IpeobpazoBanmre YUCTOBBIX
15 BBIPKEHUM, COAEPKAIIIUX bubmmorexa [JOK
p » CONCPRatl https://m.edsoo.ru/7f42¢262
KBaJpaTHBIE KOPHHU
16 CreneHsb ¢ 1eNBIMITOKa3aTeNIeM bubmmorexa [JOK
H https://m.edsoo.ru/7f4354a4
CranaapTHas 3allUCh YKCIIA.
Pazmepst 06bexTOB
OKpYy>Karomero Mupa (0T
17 BHEI\}/IIGHTa HBIX ‘IafTI/I( 0 bubmorexa TIOK
P A https://m.eds00.1ru/7f436098
KOCMHYECKHX OOBEKTOB),
JUTUTEIILHOCTH TTPOIIECCOB B
OKPYIKaloIleM MHUpe
13 CBoIiCTBa CTENICHU C IIEJIBIM bubmuoreka [JOK
MOKa3aTeyIeM https://m.edsoo.ru/7f435648
19 CBoiicTBa CTENEHU C LIEJIBIM bubmuoreka [JOK
MOKa3aTeyIeM https://m.edsoo.ru/7f435648
20 CBolicTBa CTENEHN C LIENIBIM bu6muoteka [IOK
I0Ka3aTeiieM https://m.eds00.1ru/7f435648
o1 CBolicTBa CTENEHHU C LIEJIBIM bubnuotexa [JOK
I0Ka3aTeiieM https://m.edso0.1ru/7f43599a
2 CBoMCTBA CTENEHU C LIEJIBIM bubmuoreka [JOK

IIOKa3aTecjieM

https://m.edsoo.ru/7f435ed6




23 KBanpatHeidTpéxuieH
24 KBagpatHeIATpEXUIEH
75 Paznoxxenue kBagpaTHoro bu6mmoteka [IOK
TpEXUJICHA HA MHOKUTEIIN https://m.edsoo.ru/7f42£fd38
26 Paznoxenue kBagpaTHoro bubnuoreka [IOK
TpEXUJICHA HA MHOKUTEIIU https://m.edsoo.ru/7f42£fd38
KonTponbhas pabota mo Temam
27 "KBagparusie kopHu. Ctenenu bubmmorexa TIOK
AP . PHI. ' https://m.edsoo.ru/7f42ec80
KBanparsbiiiTpexunen"
but6mmoreka [JOK
28 Anre6 0
JITCOPAHACCRAAAPODE https://m.edsoo.ru/7f430382
JlommycTuMeble 3HaYeHUs
29 MEPEMEHHBIX, BXOISIINX B
anreObpanvecKue BoIPasKEHUS
JlommycTtuMeble 3HaYEHUs
30 MEPEMEHHBIX, BXOSIINX B
anrebpanyvecKre BbIpasKeHUs
31 OcCHOBHOECBOMCTBOAITEOpANIECK bubnmnoreka [JOK
oiapobu https://m.edsoo.ru/7f4308e6
bubnuoreka [JOK
’ .
3 Coxpamenneapooeii https://m.edsoo.ru/7f430a8a
. bubnuotexa [JOK
33 Coxpamenueapoteii https://m.edsoo.ru/7f430f44
but6mmoreka [JOK
34 oOeii
Coxparnenneapobeit https://m.edsoo.ru/7f430f44
CnoxeHue, BEIUMTAHHUE,
but6mmoreka [JOK
35 YMHOXEHHE U JIeJICHNE

anredpandeckux apooeit

https://m.edsoo.ru/7f43128c




CnoxxeHne, BEIYMTaHUE,

36 MHOKEHHE U JICIICHUE bubmmorexa ITOK
Y g . https://m.edsoo.1ru/7f4315¢0
anredpanveckux apooeit
CnoxeHue, BEIUMTAHHUE,
37 MHOKCHHE U ICIICHUE bubnnotexa LOK
Y s . https://m.edsoo.ru/7f4318¢c2
anredpandecKkux apooeit
CnoxxeHue, BEIYUTAHHUE,
38 MHOXKCHHE U JICJICHUE bubmorexa LOK
M A . https://m.edsoo.ru/7f431a20
anredpandeckux apooeit
[IpeobOpazoBanue BeIpaKeHUH,
39 COZIepIKalllMX aJIreOpandecKue buGnnorexa [IOK
AiepRat p https://m.edsoo.ru/7f43259¢
npoou
[IpeoOpazoBaHue BhIpaXKECHHIH,
40 coZep KaIlMX alredpandecKue bubnnorexa [IOK
Alepalll p https://m.edsoo.ru/7f432736
apobu
[Ipeobpa3oBaHue BbIpaXKEHHIA,
41 coZep KaIlMX alreopandecKue Enbmiorexa TOK
Feprait p https://m.edsoo.ru/7f432736
apoOu
4 Kontponbhas paboTa no teme bubmuorexa [JOK
"Anrebpanyeckas 1poop" https://m.edsoo.ru/7f431d36
bubmmoreka [{OK
43 KeanparroeypasHenne https://m.edsoo.ru/7f42eela
44 HenonHoekBaapaTHOCypaBHEHHE bubmorexa I{OK
AP yp https://m.edsoo.ru/7f42¢eela
45 HenonHoekBaapaTHOCypaBHEHHE bubmmorexa IIOK
AP yp https://m.edsoo.ru/7f42eela
46 DopmyIaKOpHENKBAAPATHOIOypa bubnuoreka [IOK

BHCHHA

https://m.edsoo.ru/7f42f158




dopmynakopHEHKBaIpaTHOrOypa

bubmmoreka [IOK

47
BHEHUA https://m.edsoo.ru/7f42{316
43 PopMyTaKOpHENKBAIPaTHOTOypa bubnmnorexa [JOK
BHEHUA https://m.edsoo.ru/7f42f5a4
bubmmoreka [{OK
49 TeopemaBuera
peMabiuet https://m.edsoo.ru/7f42fef0
but6mmoreka [{OK
50 T B
copemabuetra https://m.edsoo0.ru/7f430076
51 Pewenne ypaBHenui, bubmmoreka [JOK
CBOJAIIMXCS K KBAAPATHBIM https://m.edsoo.ru/7f43¢c542
5 Pemenne ypaBHeHuUH, bu6mmoreka [IOK
CBOJAIIMXCS K KBAAPATHBIM https://m.edsoo.ru/7f43¢3d0
53 [IpocreimuenpodHo- bubnuoreka [IOK
paluoHaIbHBICYpaBHEHUS https://m.edsoo.ru/7f4328¢c6
54 [TpocreitmuenpodHo- bubnuoreka [IOK
paluoHaIbHEICY paBHEHUS https://m.edsoo.ru/7f432b6e
Pemenue TekcToBBIX 3a7a4 €
55 ITOMOILBIO KBa/IPATHBIX bubmmorexa TIOK
B . AP https://m.edsoo.ru/7f42£75¢
ypaBHEHUI
Pemenne TekcToBBIX 3a7a4 €
56 ITOMOIIBIO KBAaIPATHBIX bubmmorexa [TOK
B . P https://m.edso0.ru/7f42 86
ypaBHEHUU
57 KonTponbhas paboTa no teme bu6mumoreka [IOK
"KBanpaTHble ypaBHEeHuUs" https://m.edsoo.ru/7f43012
JIuneliHoe ypaBHEHUE C IByMs
53 MIEpEMEHHBIMH, €T0 rpaduk,

IIPUMEPBI PELICHNS YPABHEHU B
LEJIbIX YUCIIaxX




59

JInHelHOe ypaBHEHUE C ABYMSI
MepeMEHHBIMH, €T0 TpaduK,
MIpUMEPBI PELICHHS] YPAaBHEHUI B
LEJIbIX YUCIIax

60

JIvHeiHOe ypaBHEHHUE C IBYMS
MEPEMEHHBIMH, €ro rpaduk,
MIpUMEPHI PEIICHHS] YPAaBHCHUI B
HENbIX YUCIIaX

61

Pemenne cucreM nByX JIMHENHBIX
YpPaBHEHUH C ABYMS
IIEPEMEHHBIMHU

62

Pemenune cucrem AByX JIMHEMHBIX
YPaBHEHUH C IBYMsI
MePEMEHHBIMU

63

Pemenue cucrem AByX JIMHEHHBIX
YPaBHEHUH C IByMs
NIEPEMEHHBIMU

64

IIpumepsl perieHus: cucrteM
HEJIMHEVHBIX YPAaBHEHUH C JBYMsI
[IEPEMEHHBIMU

65

[Tpumeps! perieHus cucTemMm
HEJIMHEWHBIX YPAaBHEHUH C JBYMsI
MEePEMEHHBIMU

66

I'padmyeckas uHTEpIpeTaLus
YpaBHEHUS C IBYMS
MIEPEMEHHBIMH U CUCTEM
JIMHEWHBIX YPAaBHEHUH C IBYMSI
MEePEeMEHHBIMU

but6mmoreka [{OK
https://m.edsoo.ru/7f43d6d6




I'padmyeckas uHTEpIpEeTALIUS
YpaBHEHHUS C ABYMS

but6mmoreka [{OK

67 MIEPEMEHHBIMHU U CUCTEM
p N B https://m.edsoo0.1ru/7f43d6d6
JIMHENHBIX YPaBHEHUH C ABYMS
MEePEMEHHBIMU
68 Pemenne TekcToBBIX 3a7a4 €
ITOMOIIBIO CUCTEM YPaBHEHUI
69 Pemenne TekcToBBIX 3a7a4 ¢
ITIOMOIIBIO CUCTEM YPaBHEHUIN
70 Pemenne TekcToBBIX 3a7a4 ¢
IIOMOIIBIO CUCTEM YPaBHEHUM
71 UucroBble HEPABEHCTBA U UX
CBOMCTBA
7 UucroBble HEPABEHCTBA U UX
CBOMCTBA
7 HepagenctBo ¢
OJTHOMIIEPEMEHHOM
74 Jluneiinbie HEpaBEHCTBA C OJTHOM bubnmnoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42¢692
75 JIuneliHble HEpABEHCTBA C OJJHOU bub6nuoreka [IOK
IIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f42¢840
76 JIuneliHbIe HEPABEHCTBA C OJTHOU
MEPEMEHHOM U UX pElICHHE
CucTteMbl TMHEHHBIX HEPABEHCTB
77 C OJIHOM IIEpEMEHHON U UX bubnnotexa LOK
P https://m.edsoo.ru/7f42cb88
peuieHue
78 Cucrembl TMHEHHBIX HEPABEHCTB bubnuorexa [JOK

C OJIHOM MEPEMEHHOM U UX

https://m.edsoo.ru/7f42cd2¢




PCUICHUC

CucreMbl TMHENHBIX HEPABEHCTB

79 C OJJHOW NEPEMEHHOM U UX
perieHue
N3006paxeHue pemieHus
80 JIMHEMHOI'0 HEPABEHCTBA U UX Bubmiorexa LIOK
p . . https://m.edsoo.ru/7f42¢9e4
CHUCTEM Ha YHCIIOBOU TPSIMOM
N300paxeHue perieHus
81 JIMHEHHOTO0 HEPABEHCTBA U UX Bubmiorexa LIOK
p . . https://m.edsoo.ru/7f42c¢9¢4
CUCTEM Ha YHCIIOBOM MPSIMOiA
KonTponbnas pabota mo Temam
82 "Hepagencrna.
CucremblypaBHeHU "
bubnuoreka [JOK
83 IMouatued yuxiun
yman https://m.edsoo.ru/7f433¢c12
%4 OO6nacTh onpeneneHus u bubnuotexa [JOK
MHO>KECTBO 3HAUCHUN (HYyHKIIUU https://m.edsoo.ru/7f433d84
&5 Crnioco6b13a1anusihyHKIHMA
86 I'paduxdyHkunm
%7 CaoiicTBa QyHKINH, UX
oToOpakeHHe Ha Tpaduke
28 YreHue 1 NOCTpoeHUE TpaduKoB
byHKIUH
[Tpumeps! rpadukoB QyHKIUH,
89 OTPAXKAIOILIUX PEATIbHbIE
MPOIIECCHI
90 OyHKIMHU, OUCHIBAIOIIUE bubnuotexa [JOK

PSIMYI0 U 0OpaTHYIO

https://m.edsoo.ru/7f434bbc




MPOTIOPIIMOHAIBHBIC
3aBUCUMOCTH, UX Tpaduku

91 ['unepOona
bubnuoreka [JOK
2 r
? nnepbora https://m.edsoo.ru/7f4343e2
but6mmoreka [{OK
— 2
23 Tpaduxdynxum y = x https://m.edsoo.ru/7f434572
OyHKIMH y =X2, ¥ = X3, y = VX,
o4 | - Y ' iy Y Y Y bubnunoreka LIOK
= x> rp a(buﬂquKoe petierme . https://m.edsoo.ru/7f434d38
ypaBHEHUHN W CUCTEM ypaBHEHUH
[ToBTOpEHNE OCHOBHBIX MOHSATUN
1 METOJIOB KypCOB 7 M 8 KJIaCCOB,
95 000011eHNEe 3HAHNH / bubnmotexa LOK
B https://m.edsoo.ru/7f4371aa
Bcepoccutiickas nmpoBepouHas
pabora
HToroBast KOHTpOJIbHAsE paboTa /
96 Bcepoccuiickast mpoBepoyHast bubnnorexa [IOK
p POBECp https://m.edsoo.ru/7f434eb4
pabota
[ToBTOpEHNE OCHOBHBIX MOHSATUI
97 Y METOJIOB KYpCOB 7 U 8 KJIacCOB,
000011IeH1E 3HAHUN
[ToBTOpEHNME OCHOBHBIX MOHATUH
98 M METOJ0B KYpPCOB 7 M 8 KJIaCCOB bubmmorexa IIOK
FIOB KYP . ’ https://m.edsoo.ru/7f43736¢
0000111eH1E 3HAHUN
[ToBTOpEHME OCHOBHBIX MOHSITUI
99 1 METOJOB KypcOB 7 U 8 KJIacCOB bubmorexa I{OK
FOB KYP . ’ https://m.edsoo.ru/7f437510
0000111eH1Ee 3HAHUI
10 [ToBTOpEHNE OCHOBHBIX ITOHATUI bu6muoteka [IOK




1 METOJIOB KYpCOB 7 U 8 KJIaccoB,

0 . https://m.edsoo.ru/7f4376b4
0000111eHNE 3HAHUHT
[ToBTOpPEHNE OCHOBHBIX MTOHATHIMA

10 1 METOJIOB KYPCOB 7 U 8 KJIaCCOB 1 buGnnorexa LIOK

| /108 KYPCOB - ’ hitps://m.edsoo.ru/7f436b88
0000111eHNE 3HAHUHT
[ToBTOpEHNE OCHOBHBIX MOHATHIA

10 1 METOJIOB KypCOB 7 U 8 KJIaCCOB 1 Bubmiorexa LIOK

2 HIOB KYP . ’ https://m.edsoo.ru/7f437858
0000111eHNEe 3HAHUT

OBILIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




9 KUIIACC

Ne

n/
n

Temaypoka

KoanuecTBouacos

Bce
ro

KoHnTtpoibHbIe
padoThI

IIpakTHyeckue
padoTbl

Haranzyq
eHHs

JuieKTpoHHbIenupoBBICcOOpa3oBaTe
JIbHBIepecypchl

PammonansHBIC unciia,
HMppalyoHaJbHbIC YHCTa,
KOHEYHBIE U OECKOHEYHbBIE
JIECATUYHBIC TPOOH

MHOKECTBO
IENCTBUTEIBHBIX YUCEIL,
JIEMCTBUTEIBLHBIE YHCIIa KaK
OeCKOHEUYHbBIE IECATHYHbBIE
JIpodu

BzaumHo ogHO3HAYHOE
COOTBETCTBUE MEXKY
MHOKECTBOM
JICICTBUTEIIBHBIX YUCEI U
MHO>XECTBOM TOYEK
KOOpPJIMHATHOM IIPSIMOM

CpaBHenue
JIEACTBUTEIILHBIX YHCET,
apupMeTHYeCKue IeUCTBUS
C IeHUCTBUTEIbHBIMU
YUCTIaMH

[TpubnmxE€HHOE 3HaYECHNE
BEJIMYMHBI, TOYHOCTb
NpUOTVOKEHUS




OxkpyrieHueyucen

OkpyriieHneuncen

IIpuknaka u oleHka
pe3yIbTaTOB BBIYUCICHUN

[Ipuknnka u olleHKa
pe3yIAbTaTOB BBIYUCICHUN

10

JIuHeliHOE ypaBHEHHUE.
Peuienue ypaBHeHUH,
CBOJSILMXCS K JINHEHHBIM

bu6mmorex [JOK
https://m.edsoo.ru/7f43bf66

11

JIuHeitHOE ypaBHEHUE.
Pemenne ypaBHeHuH,
CBOJSILIIMXCS K JIMHEHHBIM

12

KBanpatHoe ypaBHEeHME.
Pemenune ypaBHeHun,
CBOJSIIMXCA K KBaIPAaTHBIM

bu6mmoreka [{JOK
https://m.edsoo.ru/7f43¢542

13

KBanpatHoe ypaBHEHME.
Pemenue ypaBHeHun,
CBOJALIMXCA K KBaIPAaTHBIM

bu6mmorexa [JOK
https://m.edsoo.ru/7f43¢542

14

bukBanpaTHbleypaBHEHUS

bu6mmoreka [JOK
https://m.edso00.ru/7f43¢3d0

15

bukBanpaTHbIeypaBHEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f43¢3d0

16

[Ipumeps! pemenus
YpPaBHEHUH TPEThEU U
YeTBEPTOU CTENEHEH
Pa3oKEHUEM Ha
MHOUTEIN

17

[Ipumeps! perenus




YpaBHEHUH TpETheU 1
YeTBEPTOU CTENEHEH
pa3ioXKeHHeM Ha
MHO>KUTENN

18

PemennenpoOHo-
palroOHAIHHBIXYPaBHEHHH

bu6mmoreka [{JOK
https://m.edsoo.ru/7f43¢9b6

19

PemenuenpoOHo-
palMOHAIBHBIXYPAaBHEHU I

bu6mmoreka [JOK
https://m.edsoo.ru/7f43c9b6

20

Pemrenne TeKCTOBBIX 3a7a4
anreOpanvyecKuM MeTOA0M

21

Pelienre TeKCTOBBIX 3ada4
aﬂre6paI/I‘lCCKI/IM METOAOM

22

Penrenue TeKCTOBEIX 3a1a4
anredpandeckuM MeTOA0M

23

KonTtponbhas padoTta mo
TeMe "YpaBHEHUS C OJTHON
nepeMeHHOn"

24

VYpaBHEHHE € 1ByMs
NEPEMEHHBIMH U €T0 TpaduK

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

25

YpaBHeHUE C 1ByMs
NEPEMEHHBIMH U €T0 TpaduK

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

26

Cucrema AByX JIMHEHHBIX
YPaBHEHHUH C IByMs
[IEPEMEHHBIMU U €€
pelenue

27

CucreMa IByX JJUHEUHBIX
ypaBHEHUH C ABYMsI
MIePEMEHHBIMU U €&




pEeUICHUC

28

Cucrema ByX JTMHEMHBIX
YpPaBHEHUH C JIBYMsI
TIEPEMEHHBIMUA U €€
pelieHue

29

Cucrema AByX JIMHEHHBIX
YpPaBHEHUH C IBYMsI
IIEPEMEHHBIMU U €€
pelieHue

30

Pemenue cucrem nByx
YPaBHEHUH, OJTHO U3
KOTOPBIX JINHEWHOE, a
JIPyroe — BTOPOM CTENEHU

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

31

Pewenue cucrem aByx
YpPaBHEHUH, OHO U3
KOTOPBIX JINHEWHOE, a
JIPyroe — BTOPOM CTENEHU

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d55a

32

Pemenue cucreM aByx
YpaBHEHUH, OJTHO U3
KOTOPBIX JINHEWHOE, a
JIpyroe — BTOPOU CTENEHU

33

Pemenue cucrem nByx
YPaBHEHUH, OJTHO U3
KOTOPBIX JINHEHHOE, a
JIpyroe — BTOPOM CTEIIEHU

34

I'padpuaeckas
UHTEPIPETALNS CHCTEMBI
YpaBHEHHH C JIBYMsI




MNEPpEMCHHBIMHU

35

Penrenue TeKCTOBEIX 3al1a4
anredpanyeckuM crnocodom

36

Pentenne TekcTOBHIX 3a/1a4
anredpandeckuM crnocodom

37

KonrponbHas pabora no
teme "CucreMbl ypaBHEHUN"

38

YucnoBbie HEPABEHCTBA U
HUX CBOICTBa

39

YucnoBbie HEPABEHCTBA U
UX CBOICTBa

bu6mmorexa [JOK
https://m.edsoo.ru/7f43ad5a

40

JInnelinbie HEpaBEeHCTBA C
OJHOM EPEMEHHON U HX
peuieHne

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f43af08

41

JIunelinble HEpaBEHCTBA C
OJHOUN NEPEMEHHON U MX
pelieHue

bubmuoreka [IOK
https://m.edsoo.ru/7f43af08

42

JIuHeliHble HEPAaBEHCTBA C
OJHOU NEPEMEHHON U UX
pelieHue

bu6mmoreka [JOK
https://m.edsoo.ru/7f43af08

43

CucTeMBbl THHESHHBIX
HCPAaBCHCTB C OJHOM
HepeMeHHOﬁ " UX pCHICHUC

44

CucTeMbl JIMHEUHEBIX
HEPABEHCTB C OJIHOM
MEPEMEHHON M MX PEIICHUE

45

CucreMsl JIMHEHHBIX
HEPABEHCTB C OJIHOM




nepeMeHHoﬁ H UX pCIICHUC

46 KBanpatHble HepaBeHCTBa U bubnuoreka LIOK
UX pelIeHue https://m.edsoo.ru/7f43b098
47 KBanpaTHble HEpaBEHCTBA U bubnuoreka LIOK
HX pEUICHUE https://m.edsoo.ru/7f43b21e
43 KBanpaTHble HEpaBEHCTBA U bub6nuoreka IIOK
HX pelIeHue https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HEpaBeHCTBA U
UX pelIeHne
50 KBanpaTHble HEpaBeHCTBA U
UX pelieHue
['papuueckas
51 MHTEpIIpeTalls HEPABEHCTB bubnuoreka LIOK
W CUCTEM HEPABEHCTB C https://m.edsoo.ru/7f43b098
JBYMsl IEPEMEHHBIMU
['papuueckas
5) MHTEPIIPETALINS HEPABEHCTB
U CHCTEM HEPAaBEHCTB C
JByMsI IEpEMEHHBIMU
53 KonrponbHas pabdora no
teme "HepaBencrra"
54 KBanpatuunas QyHkius, eé bubnuoreka [JOK
rpaduk 1 cBOICTBa https://m.edsoo.ru/7f4396¢6
55 KBanparuunas ¢pyHkuus, eé bubmuorexa [JOK
rpaduk 1 cBOICTBa https://m.edsoo.ru/7f439842
56 KBanparuunas ¢pyHkuus, eé bubnmoreka [[OK

rpaduK 1 CBOWCTBA

https://m.edsoo.ru/7f4399b4




57

[Tapabosa, KOOpIUHATHI
BEPIINHBI TapadoJIbl, OCh
CUMMETpPHHU TTapadOoITbI

bu6mmoreka [IOK
https://m.edsoo.ru/7f439eb4

58

[Tapabomna, KOOpIUHATHI
BEpILKHBI 1apadoibl, OCh
CUMMETPUU NapaboIIbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f43a03a

59

[Tapabomna, KOOpAUHATHI
BEpPILINHBI 1apadoIibl, OCh
CUMMETPUU NapadoIIbl

bu6mmoreka [{OK
https://m.edsoo.ru/7f43alac

60

[Tapaboia, KOOPAHMHATHI
BEPILIMHBI TapadoIbl, OCh
CUMMETPUH NapadoJIbl

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f43a31e

61

[Tapabona, KOOpIUHATHI
BEPIIMHBI TApa0O0IIbl, OCh
CUMMETpPHUHU NapadoIIbl

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

62

[Tapabona, KOOpIUHATHI
BEPLIMHBI MTapaloJIbl, OCh
CUMMETpPUHU NTapadoIIbl

63

I'padpuxudynkmmit: y = kx, y
=kx + b, y=k/x, y=x3, y=vx,
y=Ix|

64

I'padpuxudynkmmit: y = kx, y
=kx + b, y=k/x, y=x3, y=vX,
y=Ix|

65

I'padpuxkudynkumii: y =kx, y
=kx + b, y=k/x, y=x3, y=VX,
y=Ix|

66

['padpuxudynkuunit: y = kx, y




=kx + b, y=k/x, y=x3, y=vX,
y=Ix|

I'padpuxkudynkumii: y =kx, y

67 =kx + b, y=k/x, y=x3, y=vx,
y=Ix|
I'paduxudynkuunit: y = kx, y
68 =kx + b, y=k/x, y=x3, y=VX,
y=Ix]
69 KonrponbHas pabdora no bubnuoreka LIOK
teme "@yHkIun" https://m.edsoo.ru/7f43ab84
70 [ToHsITHEUMCTIOBOMTIOCEIOB bu6mmoreka [{OK
aTeIbHOCTHU https://m.edsoo.ru/7f43e6¢6
3amanue
71 OCJIeN0BAaTEIILHOCTH bu6mmoreka [JOK
pPEKyppeHTHOH (HopMyJIOi 1 https://m.edsoo.ru/7f43ebda
dbopMyIoii n-ro uneHa
7 Apudmernueckas u bubnmoreka [JOK
TeOMETPUUYECKASAIIPOIPECCUU https://m.edsoo.ru/7f43ed7e
7 Apudmernueckas u bubmuoreka [IOK
TeOMETPUUYECKASAIIPOIPECCUU https://m.edsoo.ru/7f43f3b4
@opMyIIBI N-TO YJICHA
apupMeTHYECKON U
74 reOMETPUUYECKOU bubmmorexa [JOK
p N https://m.edsoo.ru/7f43f58a
MPOTPECCHil, CYMMBI NIEPBBIX
N 4ICHOB
75 @opMmyJibl N-IO WICHa bubnmoreka [IOK

apudMeTHIecKoi u
r€OMETPUYECKOMN

https://m.edsoo.ru/7f43ef2c




MIPOTPECcCUil, CYMMBI MEPBBIX
N 4IEHOB

76

@opMyIIBI N-TO YJIEHA
apudMeTHIECKON 1
reOMETPUYECKOMN
IIPOTPECCHUIl, CYMMBI IIEPBBIX
N 4ICHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f0c6

77

@opMyIIBI N-TO YJICHA
apudMeTHIECKON 1
T€OMETPUYECKOMN
IIPOTPECCUI, CYMMBI IIEPBBIX
N 4ICHOB

bu6mmoreka [{JOK
https://m.edsoo.ru/7f43f72e

78

@opMyIIbI N-TO YJIeHa
apudMeTHIECKON 1
r€OMETPUYECKOMN
IIPOTPECCUI, CYMMBI ITEPBBIX
N 4WICHOB

bu6mmoreka [{OK
https://m.edsoo.ru/7f43f8a0

79

N300paxeHne 4IeHOB
apudMeTUYeCKon 1
reOMETPUYECKOU
MPOTPECCHil TOUKaMH Ha
KOOPAMHATHOW INIOCKOCTH

80

N300paxeHne 4IeHOB
apudMeTHIECKON u
reOMETPUYECKOU
MPOTPECCHIl TOUKaMH Ha
KOOPAMHATHOW IIOCKOCTH
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JIuHevHblil 1
AKCIIOHEHUUAJIBHBIMPOCT




82

C110KHBI CIIPOLCHTHI

bu6mmoreka [JOK
https://m.edsoo.ru/7f43fe0e
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CJIO)KHLICHpOLIeHTBI

bubmuoreka [IOK
https://m.edsoo.ru/7f4401a6

84

KonrponbHas pabora no
Teme "YucioBrle
[IOCJIe0BaTENbHOCTH "

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

85

[ToBTOpeHue, 06001IeHNE 1
CHCTEMAaTU3allis 3HAHMH.
3amuch, CpaBHEHUE,
NEeNCTBUS C
JEeUCTBUTEIILHBIMHU
YHCIIaMU, YUCIIOBas TIpsiMast

86

[ToBTOpEHME, 0000IICHUE U
CHCTEMATHU3allHs 3HAHMH.
[TporeHTHI, OTHOIIICHUS,
MIPOTIOPITUN

87

IToBTOpEHME, 0000IIICHUE U
CHUCTEMaTU3allis 3HaHU.
Oxkpyrienue, npuOIKeHuE,
OIleHKa

88

[ToBTOpenwue, 0600IIEHNE U
CUCTeMAaTH3alMs 3HAaHUMA.
Penrenue TeKCTOBEIX 3a/1a4
apuPMETHIECKUM CTIOCOOOM

bu6mmorexa [JOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpeHmE, 0000IIEHUE U
cUCTeMaTU3alus 3HaHUu.
Penrenue TeKCTOBEIX 3a1a4

bu6mmoreka [{OK
https://m.edsoo.ru/7f443cd4




apuPMETHIECKUM CTIOCOOOM

90

[ToBTOpenme, 0600IIEHNE U
CUCTEMAaTH3aIns 3HaHWH.
Penrenue TeKCTOBEIX 3a1a4
apupMeTUYECKUM CIIOCOOOM

bu6mmoreka [{OK
https://m.edsoo.ru/7f443fea

91

[ToBTOpeHME, 0600IEeHUE 1
cHUCTeMaTU3alus 3HaHUM.
[TpeobpazoBanue
anreOpanvaecKux
BBIpaKEHUH, OMyCTUMBIE
3HAYCHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f4441ca
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[ToBTOpenue, 0600IIEHNE U
cHUCTeMaTU3alus 3HAHUM.
[IpeobOpazoBanue
anreOpanvecKux
BBIPKCHUH, JTOTyCTUMBIC
3HAYCHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f444364
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[ToBTOpeHme, 06001mEeHNE 1
cHUCTeMaTU3alus 3HaHUM.
[TpeobpazoBanue
anreOpanvaecKux
BBIpaKEHUH, JI0MyCTUMbIE
3HAYCHUS

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f444612

94

[ToBTOpeHmE, 00600IICHUE U
cHUCTeMaTU3alus 3HaHUM.
[TpeobpazoBanme
anreOpandecKux
BBIpa)KEHUH, TOMYCTUMBIC
3HAYCHUS

bubmuoreka [JOK
https://m.edsoo.ru/7f444a94




95

IToBTOpEHME, 0000IICHUE U
CHUCTEMaTU3allis 3HaHU.
DOyHKIMH: TOCTPOCHHE,
CBOMCTBA M3yYCHHBIX
byHKIMI

bu6mmoreka [IOK
https://m.edsoo.ru/7f444¢56

96

[ToBTOpEHME, 0000IICHUE U
cUCTeMaTH3aIs 3HaHUH.
DYHKITUHU: TOCTPOCHHUE,
CBOICTBA U3yYEHHBIX
byHKIMI

bu6mmoreka [JOK
https://m.edsoo.ru/7f444144

97

[ToBTOpeHmE, 0000IIEHNE U
cUCTEeMAaTH3aIns 3HaHUH.
DYHKITUU: IOCTPOCHHUE,
CBOMCTBA N3yUYEHHBIX

GyHKIMHA

bu6mmoreka [{OK
https://m.edsoo.ru/7f44516a

98

[ToBTOpenme, 0600IIEHNE U
cHUcTeMaTu3alus 3HaHUM.
OYHKIWU: TIOCTPOEHUE,
CBOMCTBA U3yUYEHHBIX
byHKIMMA

bu6mmorexa [JOK
https://m.edsoo.ru/7f4452¢6

99

[ToBTOpenue, 0600IIEHNE U
CHUCTeMaTU3alus 3HaHUM.
['paduueckoe pemieHue
YPaBHEHUH U UX CUCTEM

bu6mmorexa [JOK
https://m.edsoo.ru/7f445516

10

[ToBTOpeHme, 0600mEeHNE 1
cHUCTeMaTU3alus 3HaHUM.
['paduueckoe pemieHne
YpPaBHEHUH U UX CUCTEM

10

HToroBaskoHTpoIbHAAPad0




1

Ta

10 0O0001eHue u i
2 CHUCTEMaTHU3alMA3HAHUI
OBIIEE KOJIMYECTBO

YACOB 110 [TPOTPAMME

102




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

7 KIIACC

Koanposepsiemorope3yJjibTaTa

IIpoBepsiemble peIMeTHbIE Pe3yJabTATHI
0CBOEHMNSI OCHOBHOI 00pa30BaTe/ILHOI MPOrpamMMbl
OCHOBHOT0 00111er0 00pa30BaHUA

Yyucia U BEIYMCIIEHUS

1.1

BI)IHOJIHSITB, CcoucTasd YCTHBIC U TMCbMCHHBIC HpI/IéMI)I,
apI/I(bMeTI/I‘IeCKI/Ie HeﬁCTBHH C palrOHaJIbHBIMHA

qucijiaMu

1.2

Haxonuts 3HAYCHUS YHCJIOBBIX BBIPAYKCHHIA,
MPUMEHATh PA3HOOOpa3HBIE CIIOCOOBI U MPUEMBI
BBIUMCIICHUS] ~ 3HAYCHUH  JIPOOHBIX  BBIPAKCHHIA,

Co/IepXKaIIX OOBIKHOBEHHBIC U JIECATUYHBIC T1pOoOH

1.3

[lepexonuTe OT oOAHOM (OPMBI 3amUCH YHCENT K
apyroil (mpeoOpa3oBbIBaTh JECATUYHYIO JpoOb B
OOBIKHOBEHHYIO0, OOBIKHOBEHHYIO B JI€CATUYHYIO, B

YaCTHOCTH, B OECKOHEUHYIO JECATUIHYIO APOOh)

1.4

CpaBHI/IBaTB " ynnopsAa04nBaTh pallMOHAJIbHBIC YHCJIa

1.5

OxpyriasThuucia

1.6

BpINONMHATE NPUKUMAKY M OUEHKY  pe3yJbTara
BBIUHCIICHHH, OLICHKY 3HAYEHUN YUCIIOBEIX
BBIPQKCHHUI. BBINONHATHAECUCTBUACOCTENIEHAMU  C

HaTypaJIbHBIMUIIOKA3aTCIIAMU

1.7

IIpuMeHATh NpU3HAKKA JEIUMOCTH, pa3JIOKEHUE Ha

MHOXHUTCINU HATYPAJIbHBIX YHUCCII

1.8

Pemats [IPaKTUKO-OPUEHTUPOBAHHbIE 3a/1ayy,
CBSI3aHHBIE c OTHOLIEHUEM BEJINYUH,
[IPONOPLUOHAIIBHOCTBIO  BEJIMYUH,  NPOLEHTaMH,
UHTEPIPETUPOBATh PE3YyJIbTaThl pEUICHUS 3anad C

YYETOM OTpaHWYEHUM, CBSA3aHHBIX CO CBOMCTBAMM




pacCMaTpuBaCMbIX 00BEKTOB

AnrebpanuecKUeBbIPAKEHUS

2.1

Hcnonp3oBaTh anreOpandeckyro TEPMUHOJIOTUIO U
CHMBOJIMKY, MPUMEHSTh €€ B MPOLECCE OCBOCHHUS

y4eOHOro MaTepuana

2.2

Haxonuth 3HaueHuss OyKBEHHBIX BBIPAXKEHUH NpHU

3aIaHHBIX 3HAYCHHUAX MMCPCMEHHBIX

23

BoeinonHATe NpeoOpa3oBaHus IIEJIOTO BBIPAXKEHHUS B
MHOTOWJIEH TIPUBEACHUEM TOAOOHBIX CllaraeMsiXx,

PacKpBITUEM CKOOOK

24

BEIIOTHATE YMHOXCHHUC OAHOWICHA HA MHOT'OYJICH U
MHOT'OYJICHA Ha MHOTI'OYWJICH, IIPHUMCHATDH (bOpMy.]'II)I

KBaJ[paTa CyMMBbI M KBaJpaTa pa3HOCTH

2.5

OcylecTBITh  pa3OKEHUE  MHOIOYJIEHOB  Ha
MHOKUTEJIM C TIOMOIIbIO BBIHECEHHS 3a CKOOKHU
o0IIero  MHOMKHUTENS, TPYNIUPOBKH  CIIaraeMbIX,

pUMEHEeHUs (OpMyI COKPAIEHHOTO YMHOKEHUS

2.6

[IpumensaTy mnpeoOpa3oBaHUs MHOTOUYWIEHOB  JJIs
pelieHus  pa3IM4yHbIX  3aJa4 M3 MaTeMaTHKH,

CMCKHBIX IPEAMETOB, U3 peaHLHOﬁ IMMPAKTUKHU

2.7

Hcnonb30BaTh CBOMCTBA CTENEHEH C HATypajlbHBIMHU

IoKasaTCJIsIMHU 1A Hp606pa3OBaHI/I${ BLIpa)KeHI/Iﬁ

ypaBHeHI/Iﬂ 1 HCPABCHCTBA

3.1

Pemate nuHENHbIE YpaBHEHUS C OJHOW IEPEMEHHOM,
IpUMEHSAS  IIpaBWia IepexoJa OT  HCXOJHOTO
YpaBHEHHs K paBHOCHIbHOMY eMmy. IIpoBepsTs,

ABJIACTCAIININCIIOKOPHEMYPABHCHU A

3.2

[TpumensaTe rpadudeckue METOABI TPU PEHICHUH

JIMHEWHBIX YPAaBHEHUHN U UX CUCTEM

33

[TonGupath mnpuUMepbl Map YHUCEN, SBISIOMIUXCS
pellleHneM  JIMHEHHOrO0  ypaBHEHHMS C  JABYMS

MNEPEMCHHBIMHU

34

Ctpouts B KOOPIMHATHOM TIOCKOCTH Tpaduk

JUHEHHOIO YpPaBHEHMsI C JBYMs II€PEMEHHBIMU;




MOJIB3YACh TpapUKOM, IPUBOIUTH MIPUMEPHI PEIICHUS

YpaBHEHUS

3.5

Pemate cucTeMbl JBYyX JIMHEWHBIX YPAaBHEHHU C

JABYMs IICPCMCHHBIMHA, B TOM YHCJIC rpa(bnqecm/l

3.6

CocraBnaATh M pelmaTh JUHEHHOE YpaBHEHUE WIN
CUCTEMY JIMHEHHBIX YPAaBHEHMU IO YCIIOBHIO 33]1a4H,
UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM

3ajlauyl MOJTyYEeHHBIN pe3ysbTaT

Koopnaunats! u rpapuku. @yHKInu

4.1

N300paxaTb Ha KOOPIAMHATHOM MpPSIMOW TOYKH,
COOTBETCTBYIOIIIME 3aJaHHBIM KOOpJAUHATAM, Jy4H,
OTPE3KH,  HMHTEPBAJIbI,  3alUCBIBATh  YHCIIOBBIC

IIPOMEXKYTKH Ha aIredpandeckoM s3bIKe

4.2

OTMmedaTh B KOOPJIMHATHOM TIJIOCKOCTH TOYKH TIO

3aJaHHbIM KOOpJAWHATaM

4.3

Crpoutb rpaduku nuHeHHbIX (yHKIMHA. CTpouThH

rpaduk QyHKIMH y = [X|

4.4

OnuceiBaTh € MOMOUIbIO  (QPYHKIMHA  HM3BECTHBIE
3aBUCUMOCTH MEXKJy BEIUYMHAMU: CKOPOCTb, BpPEMH,
paccTosiHMEe,  LEHy,  KOJMYECTBO,  CTOMMOCTSD,

MIPOU3BOJUTENBHOCTD, BpeMsl, 00bEM pabOThHI

4.5

Haxoguth 3HaueHue (I)YHKI_II/II/I 0 3HAYCHHUIO €€

apryMeHra

4.6

[Tonumate rpaduueckuii crnocoOd MPEeACTABICHUS U
aHaM3a uH(popMaIuy, U3BIIEKATh u
UHTEPIPETUPOBATh  HMH(POpMAIMIO M3  TIpaduKOB

peaTbHBIX MPOIIECCOB M 3aBUCUMOCTEH

8 KUIACC

Koanposepsiemorope3yJjibTata

IIpoBepsiemble peIMeTHbIE Pe3yJabTATHI
0CBOEHMNSI OCHOBHOI 00pa30BaTe/ILHOI MPOrpamMMbl
OCHOBHOT0 00111er0 00pa30BaHUA

Yyucia U BEIYMCIIEHUS




1.1

Hcnonp30BaTh  HauyalbHbIE  MPEACTABICHUS O
MHOECTBE JIEUCTBUTENIbHBIX YHCEN /I CPaBHEHHUS,
OKpPYTJICHUS u BBIYHCIICHUH, n300paxarhb
JNEHCTBUTENBHBIC YHCIIa TOYKAMHU HA KOOPAMHATHOM

IpsAMON

1.2

[TpumensTh MoHATHE apu(METHUIECKOTO KBaJAPAaTHOTO
KODPHsI, HAXOAUTh KBaJpaTHbIE KOPHU, UCIIOJb3YS NpU
HE00X0UMOCTH KaJIbKYJISITOD, BBITNIOJIHATh
npeoOpazoBaHus BBIPaXKECHHI, coJiepKaImnx

KBaJpaTHBIE KOPHU, UCIIOJIb3Ysl CBOWCTBA KOPHEH

1.3

Hcnonp30Barh 3amucu OOJIBIIAX M MAJIBIX YHUCET C

MTOMOIIBIO JICCITHYHBIX Ipo0Oeii u cTernenei uyncia 10

AnreGpanyecKueBbIpaXKEHH

2.1

IIpuMEHATH MOHATHE CTEIIEHU C LIEIBIM IOKa3aTeleM,
BBIITIOJIHATH npeoOpa3oBaHus BBIPA)KCHMUI,

CoACpIKAUX CTCIICHHU C LCJIBIM I1OKA3aTCJIICM

2.2

Brimonuars TOKIECTBEHHbBIE npeoOpa3oBaHMs
paLII/IOHaJIBHBIX Bblpa)KeHI/Iﬁ Ha OCHOBC HpaBI/IJ'I
JNEWCTBUM HAJl MHOTOWICHAMH M alreOpandecKuMHu

TpoOsIMUI

23

PacknanpiBaTh KBaJApaTHBINA TPEXUIEH HA MHOKUTEIIN

24

[IpumensaTs  npeoOpa3oBaHMsl  BBIpAXEHUM  AJIs
pEIIeHUsT  pa3IU4YHBIX 33Ja4 W3  MaTEMAaTHKH,

CMCIKHBIX IPCAMETOB, U3 peaﬂBHOﬁ MMPAKTUKN

YpaBHEHUs U HEPABEHCTBA

3.1

Pemate sMHEVHBIC, KBaJpaTHBIE ypAaBHEHUSA U
palMOHAIbHBIE yPAaBHEHHUSA, CBOZASILIMECS K HUM,

CUCTCMBI IBYX ypaBHeHI/Iﬁ C ABYyM: IICPCMCHHBIMU

3.2

IIpoBOANTE IIPOCTEUIINE UCCIIEIOBAHUS YPABHEHUN U
CHUCTEM YpaBHEHMiI, B TOM YHCIE C INPUMEHEHHEM
rpaduuecKkux npeicTaBieHuil (ycTaHaBIUBaTh, UMEET
JU ypaBHEHME WIM CHCTEMa YPAaBHEHHM pelIeHUS,

€CJIM UMECT, TO CKOJIBKO, 1 npoqee)

33

[Tepexoaute OT cioBECHOW (GOPMYIHMPOBKH 3aaud K

e€ anreOpanveckoll MOJICIU C MMOMOIIBIO COCTABJICHUSI




ypaBHEHUS 17005 CUCTEMBI ypaBHEHUH,
WHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM

3aJ]a4d MOJIy4EeHHBIN pe3ybTaT

HpI/IMeHHTB CBOMCTBA YHCJIOBBIX HCPAaBCHCTB JJIA

CpaBHCHHA, OLCHKH, PCHIATH JIMHEHUHBIE HCPAaBCHCTBA

34 C OJHOW TEepEeMEHHOM W WX CHUCTEMBI, JaBaTh
rpaduuecKyr0 HIUTFOCTPAIIMI0 MHOXKECTBA PELICHHIA
HEPABEHCTBA, CUCTCMbBI HEPABCHCTB
4 OyHKIUN
[TormMaTh ®  WCHOJB30BaTh  (HYHKIIMOHAJILHBIC
MOHATUA H 3K (TEPMUHBI, CHMBOJHYECKHE
4.1 0003HaueHUsI), OMNpPEACNATh 3HaueHUE (YHKIUU 10
3HAUYCHHUIO  apryMeHTa,  OMpeNeisaTh  CBOWCTBA
byHKIMY 10 e€ rpaduky
Crpouts rpaduku dJ1eMeHTapHbBIX (YHKINN BUIA:
y=kl/x
42 );
kix

, Y =x?, y = X%, y = |X|, olIUChIBaTh CBOWMCTBA YUCIIOBOM
¢byHKIuM Mo e€ rpaguky

9 KUIIACC

KoanpoBepsiemorope3syibTara

IIpoBepsiemble IpeIMeTHBIE Pe3yJIbTAThI
OCBOCHHSI OCHOBHOH 00pa30BaTe/IbHOI NPOrpaMMbl
OCHOBHOI0 00111ero 00pa3oBaHus

1 Yucia v BBIYUCIECHUS

- CpaBHUBaTh M YHNOPSIOYMBATH pPALMOHAIBHBIE U
' MPPALMOHAJIBHBIE YHCIIA

1.2 BeImonHaTh apudmetnyeckue JNENUCTBHUS c

paluOHAJIbHBIMKX  YUCIIAMH, COYCTAsd YCTHBIC H

NN CbMCHHBIC HpI/IéMH, BBITIOJIHATE BBIYMCICHUA C




HppallMOHAJIbHBIMHA YHCJIaMHU

1.3

HaXOI[I/ITB 3Ha4YCHUA CTeNeHEe C OCJIbIMHA
HoKas3arcjiisiMu M KOpHeﬁ, BbIYUCIATh 3HAYCHUA

YHUCJIOBBIX BI)Ipa)KeHI/Iﬁ

1.4

OKpyrisaTe JEUCTBUTEIbHBIE UHWCIA, BBIIOJIHATH
NPUKUIKY  pe3yjbTaTa  BBIYUCIICHMM,  OLICHKY

YHUCJIOBBIX BI)Ipa)KeHI/Iﬁ

YpaBHEHHsI 1 HEPABEHCTBA

2.1

Pemarr nuHEMHBIE U KB AaIpaTHbBIC  YpaBHCHUA,
YpaBHCHMU, CBOJAIINECCAd K  HHUM, HpOCTef/’IH_II/IC

JIpOOHO-paLlMOHANIbHBIE YPABHEHUS

2.2

Pemate cucTeMbl JBYyX JIMHEWHBIX YPAaBHEHHU C
JByMs TIEPEMEHHBIMU U CUCTEMBI JIBYX YPaBHCHMM, B

KOTOPBIX OAHO YPAaBHCHUC HEC ABJIACTCA JIMHEHHBIM

23

Pemars  TekcroBele  3amaud  anreOpanyecKuM
CHocOo0OM C MOMOIIBIO COCTABJICHHUS ypaBHEHUS WU

CUCTCMBI IBYX ypaBHeHI/Iﬁ C AByM: IICPCMCHHBIMU

24

IIpoBOANTE IIPOCTEUIINE UCCIIEIOBAHUS YPABHEHUN U
CUCTEM YypaBHEHUH, B TOM 4YHCII€ C IMPUMEHEHHEM
rpadudecKux MIPEICTABIICHHUM (Hanpumep,
YCTaHABJIMBATb, UMEET JIM YpPaBHEHUE WM CHUCTEMA

YPaBHEHUI PELIEHUS, €CIIU UMEET, TO CKOJIBKO)

2.5

Pemiatb  nuHENHBIE  HEpPABEHCTBA,  KBaJpaTHBIE
HEPAaBEHCTBA, M300pa)KaTh pEIICHUE HEPABEHCTB Ha
YUCJIOBOM NPSIMOM, 3aIIMCBIBATh PEILIEHHUE C TOMOILBIO

CHMBOIJIOB

2.6

Pemate cucteMbl JUHEWHBIX HEPABEHCTB, CHCTEMBI
HEPABEHCTB, BKJIIOYAIOIIUE KBAJAPATHOEC HEPABEHCTBO,
n300pakaTh pEIUICHHE CHCTEMbl HEpPAaBEHCTB Ha
YUCJIOBOM MPSMOM, 3aIIUChIBATh PELIEHUE C IOMOLIBIO

CHMBOIJIOB

2.7

Hcnonbs30BaTh HCPAaBCHCTBA npu peuICHUun




Pa3IMYHbIX 3a1a4

OyHKIMU

3.1

PacniozHaBaTth ~ (pyHKIMM ~ W3yYEHHBIX  BHJOB.
[Toka3plBaTh  CXEMaTHYECKH  pACIONIOKEHUE  Ha
KOOPJIWHATHOM TUIOCKOCTH rpadukoB (QyHKIMI BHIA:
y=kx, y=kx+b, y=Fk/x, y=ax’+bx+c, B 3aBUCHUMOCTH OT
3HAYCHUH KOAPPHUIIUCHTOB, OIMUCHIBATH CBOWMCTBA

byHKIMMA

3.2

[Toka3bplBaTh ~ CXEMaTHYECKU  pACIONIOXKEHUE  Ha
KOOPJAMHATHOM MJI0CKOCTU TpaguKoB QyHKIMHA BUIA Y

= VX, y = [X| 1 OnTUCBIBaTh CBOMCTBA (DyHKIIUI

33

Crpouth U u300pakaTh CXEMAaTUYECKH TpapuKu
KBaJ[paTUYHBIX  (YHKUMHA, ONHUCHIBATH CBOWCTBA

KBaJIpaTUYHBIX QYHKIHI 110 X rpadukam

34

Pacnio3naBaTh kBagpaTHuHyto QyHKIHUIO 0 hopmye,
NPUBOJUTH TPUMEPHl KBAAPATHUHBIX (QYHKUUH U3

peabHOM JKU3HU, (PU3UKH, TEOMETPHH

ApudmeTnueckas U TeOMETPUUYECKASIIPOrPeCcCun

4.1

PacrniozHaBaTh apupMETHYECKYI0 U I'€OMETPHUECKYIO

MIPOTPECCUU TPU PA3HBIX CIIOCO0AX 3a/1aHuUs

4.2

BBINONHATE BBIYMCIEHUS € UCIIOJIB30BaHUEM (HOPMYJT
n-TO 4ieHa apu(PMETH4YecCKOll M TreoMeTpu4ecKoi

IIPOrPECCUM, CYMMBI IIEPBBIX N YWICHOB

4.3

N300pakats 4eHbl MOCIEA0BATEILHOCTH TOYKaAMH Ha

KOOPAMHATHOW IIOCKOCTH

4.4

Pemate  3amaun, CBSA3aHHBIE C  YHUCIOBBIMHU
[IOCIIEA0BATENBHOCTAMU, B TOM 4YHCIE 3aJa4d U3
peasibHOM KU3HU (C UCMOJIb30BAaHUEM KaJIbKYJISATOPA,

U(POBBIX TEXHOJIOTHIA)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMbliidjIeMEeHTCOIePKAHUSA
1 Yucna v BBIYUCTIECHUS
Jlpobu OOBIKHOBEHHbBIE M JECSATHUYHBIE, NMEPEXO0] OT OJHOM (HOPMBI 3amucH
1.1 apobeit k napyroil. [loHATHEpalMOHANIBHOTOYUCHA, 3alHUCh, CpPaBHEHUE,
YHOPSAA0YMBAaHUEPALIMOHATIbHBIX UM CET

») Apudmernueckue IEHCTBUS C pallMOHAIBLHBIMU YuciaMu. Perienue 3anad us
' peanbHOM MPaKTHUKU Ha YaCTH, HA IpoOH

13 CreneHp ¢ HaTypajJbHBIM IIOKa3aTelIeM: OIpeselieHue, MpeodpazoBaHue
' BBIPAYKEHUI Ha OCHOBE ONPEENICHUS, 3aIIUCh OOJBIINX YUCEI

14 [IpoueHTsl, 3anuch MPOLIEHTOB B BUE ApoOU U ApoOu B BHUJIE IPOLEHTOB. TpH
' OCHOBHBIE 33/1a4M Ha ITPOLIEHTHI, PELICHHE 3a/1a4 U3 PealbHON IPAKTUKU

s IIpuMeHeHHEe TNPU3HAKOB  NEIMMOCTH, Ppa3JIOKEHHE Ha  MHOXHUTEIU
' HaTypaJIbHbIX YUCEIl

L6 PeanbHble  3aBHCMMOCTHM, B TOM  uucile MmOpsMas U oOpaTHas
' IIPONOPLUOHAIILHOCTH

2 AnreOpanyecKrueBbIpaXKEHH

1 IlepemeHHbBIE,  4YMCIOBOE  3HAUEHUE  BBIPAXKEHUS C  [IEPEMEHHOM.
' JlomycTUMbIe3HaYEHUSITIEPEMEHHBIX

57 [IpencraBieHre 3aBUCUMOCTH MEXJy BEJIMYMHAMU B BHIE (HOPMYIIBI.
' Brruucnenusnopopmynam

53 [IpeoOpa3oBanue  OYKBEHHBIX  BBIP@KEHHUI,  TOXJIECTBEHHO  paBHBIE
' BBIPAKEHUS

24 CBoiicTBa CTENEHU C HATYPAJIbHBIM [TOKa3aTeIEM

5 s OpHounieHsl 1 MHoOrowieHsl. CteneHb MHorowieHa. CiokeHue, BbIYMTaHUE,
. YMHOXXEHHUEMHOTOWIEHOB

Y @opMyJIbl COKPALEHHOTO YMHOKEHUS: KBAapaT CyMMBbI M KBaJpaT pa3HOCTH.
. ®opmyJIapa3HOCTUKBAIPATOB. Pa3nokeHneMHOTrOWI€HOBHAMHOKHUTEIN

3 VYpaBHeHus




VYpaBHeHHE, KOpEHb YypaBHEHHS, IMpaBWiIa MpeoOpa3oBaHUs ypaBHEHUS,

> PaBHOCUIIBHOCTh YPaBHEHUU
19 JIuHeiiHOe ypaBHEHHWE C OJHOW MEPEMEHHOM, YHMCJIO KOPHEH JIMHEHHOTO
' YPaBHEHHs, PEILICHUE JIMHEHHBIX YPAaBHECHUN
13 CocraBiieHHuEe ypaBHEHHH 110 yCIIOBHUIO 3aJauu. PenieHne TEKCTOBBIX 3a4ad ¢
. IIOMOILBIO YPAaBHEHUI
34 JluneiiHOE ypaBHEHUE C IBYMS IEPEMEHHBIMH U €T0 rpaduk
Cucrema JABYX JMHEWHBIX ypaBHEHHH € JByMsl IepeMeHHbIMU. PemeHue
3.5 CUCTEM YPaBHEHHU crocoooM MIOJICTAHOBKH.
IIpuMepbIpenIeHUATEKCTOBBIX3a/1a4 C [IOMOLIbIOCUCTEMYPaBHEHUN
4 Koopnaunats! u rpaduku. OyHKInn
4.1 KoopannararouknHanpsMon
49 YucnoBble MpOMEXYTKH. PaccTosiHue MexIy AByMs TOUYKaMU KOOPAMHATHOU
' MIPSAMON
43 [TpsimoyronbHas cuctema KoopAauHat, ocu Oxu Oy. Abcuucca U OpAHHATA
. TOYKHM Ha KOOPJIAMHATHOM IUIOCKOCTH
44 [Ipumepsl rpaduxoB, 3amaHHbIX (opMysnaMu. UTeHHe rpa@uKoB peanbHBIX
' 3aBUCUMOCTEN
4.5 [Tonsatue pynkuuu. I'padux Gynkiuu. CoiicTBa GyHKIMNA
4.6 Jluneitnas Qynkius, e€ rpaduk. I'padux pyHkuum y = [X|
47 I'paduueckoe pemieHHe JMHEHHBIX YpaBHEHHUH M CHUCTEM JIMHEHHBIX
' ypaBHEHUN
8 KUIACC
Kon IIpoBepsiemMbliidjIeMeHTCOAePKAHUSA
1 Yucna 1 BBIYUCIIEHUS
. KBangparuelit kopeHb u3 uwncna. lloHstHe 00 HppalMOHANIBHOM YHCIIE.
' JlecITUYHBIETPUOTMKEHUSUPPALIMOHAIbHBIXYUCET
CpoiicTBa apu(pMETHYECKUX KBAJAPATHBIX KOPHEW M HX TMPUMEHEHHE K
1.2 npeoOpa30BaHUI0 YHCIOBBIX BBIPAKEHUI " BBIYHCIICHUSIM.
JlelicTBUTENBHBICUNCIIA
1.3 CreneHs ¢ 1enbIM MokasatesneM 1 €€ cBoiicTBa. CTaHaapTHasg3anuchLYucia




2 AnrebpandyecKueBbIpaAKCHUS
2.1 KBagpaTtHblil TpEXUiieH, pa3io)keHUe KBaIpaTHOrO TPEXUIEHA HA MHOKHUTEIH
2.2 Anrebpanueckas 1po6b. OCHOBHOE CBOWCTBO anreOpanyeckoi Apoou
23 CrnoxeHue, BBIYUTaHUE, YMHOXKEHHE, JIeJICHNE anredpandeckux apooei
24 ParronanbHbIe BRIpaXKEHUS M UX ITpeodpa3oBaHue
3 VYpaBHEHUsI U HEPABEHCTBA
11 KBagpatHoe ypaBHeHue, ¢Gopmyna KOpHEH KBaJpaTHOTO YpaBHEHUS.
' TeopemaBuera
3.2 Pemenue ypaBHeHM, CBOAAIMXCSA K JIMHEHHBIM U KBAJIpaTHBIM
33 [TpocreiimmenpoOHO-palioHaIbHbICY PABHEHUS
I'paduueckas uHTEpIIpeTalUsl YpaBHEHUH ¢ ABYMsS MEPEMEHHBIMU U CHUCTEM
34 JIMHEVHBIX YpaBHEHUU c JBYMSI MIEPEMEHHBIMU.
ITpuMepbIperIeHusICUCTEMHETMHEMHBIXYpaBHEHUH C IByMsIIEPEMEHHBIMU
3.5 Perienue TekcToBBIX 337au areOpandeckuM cnocoOom
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0HONIIEpEMEHHON
3.8 PaBHOCMIIBHOCTHHEPABEHCTB
3.9 JIuHeliHble HEPABEHCTBA C OJHON IIEPEMEHHOM
3.10 Cucrembl TMHEMHBIX HEPABEHCTB C OJHOM MEpEeMEHHON
4 OyHKIIUN
il [Tonstue ¢pyuxuu. O61acTh onpeAeeHUus] U MHOKECTBO 3HAUEHUN (PYHKIIHU.
' CrnocoOb3aganusayHKInii
4.2 I'padux Gpynkuun. YreHre cBOMCTB GyHKUNU 1O €€ rpaduKy
4.3 [Tpumeps! rpadukoB GYHKIUH, OTPAKAIOUINX pealbHbIe MPOIECCH
44 @OyHKIMKM, OMHUCHIBAIOIIME TMPSAMYIO M OOpaTHYIO IMPONOPLUOHAIbHBIE
' 3aBHUCHUMOCTH, UX TpapuKu
4.5 OyHKIMYU y =x7, y = X7
4.6 Oyukuuny = Vx, y = |x|
4.7 I'paduueckoe pelieHne ypaBHEHUH U CUCTEM ypaBHEHUH

9 KVIIACC




Kox

IIpoBepsieMbliidIeMeHTCOEPKAHUS

Yucia U BEIYMCIIEHUS

1.1

PaI_[I/IOH'cU'IBHBIe 4yucCila, HppalUMOHAJILHBIC YHCIIa, KOHCYHBIC U OECKOHEUHbBIE

JACCATUYHBIC I[pO6I/I

MHO0XkECTBO IEHUCTBUTEIBHBIX YHCEII, JEHCTBUTENBHEBIE YHCIA KaK OSCKOHEUHBIE

JCCATHYHBIC leO6I/I. BzanmnuO0 OIHO3HAYHOE COOTBCTCTBHUE MEKAY MHOXKECTBOM

b2 JIEUCTBUTEIIbHBIX YHUCel 51 KOOpPJAMHATHOU IIPSIMOM.
CpaBHEeHHE1eHCTBUTEIBHBIXYUCEI
1.3 Apudmernueckue AUCTBUS C ACHCTBUTEIHLHBIMH YHACIAMHU
N3mepenunst, mpubImKeHus, oeHKH. Pa3Mepsl 00bEKTOB OKPYIKAIOIIETO MHpPA,
L4 JUINTENILHOCTh IPOLIECCOB B OKpyskaromeM mupe. llpubmmkéHHoe 3HaYeHHE
' BEJIMYMHBI, TOYHOCTh NMpuoamkenus. Oxkpyrienue yucen. [Ipukuaka u oneHka
pe3yabTaTOB BBIUUCICHUN
2 VYpaBHEHUs U HEPAaBEHCTBA
2.1 YpaBHEHUs ¢ OAHOUIIEPEMEHHON
2.2 JIuneiinoe ypaBHeHue. PellieHne ypaBHEHUH, CBOASAIIMXCS K JIMHEWHBIM
23 KBanpatHoe ypaBHeHue. Pemienne ypaBHEHU, CBOASIIIUXCS K KBaJPATHBIM
24 buxBanpatHoe ypaBHeHue. lIpumepsl penieHus ypaBHEHUH TpeTbed W
' YeTBEPTOM CTETICHEN PA3JIOKEHUEM HA MHOXKUTEIN
2.5 PemennenpoOHO-panimoHaIbHBIXypaBHEHU T
2.6 CucrteMblypaBHEHHI
2.7 VYpaBHEeHHE ¢ ABYMS NIEPEMEHHBIMH U €r0 rpaduk
2.8 Pemenue cuctem ByX JMHEHHBIX YPABHEHUH € ABYMsI IEPEMEHHBIMU
20 Pemenne cucrem AByX ypaBHEHMil, OAHO M3 KOTOPBIX JMHEWHOE, a IpPyroe —
' BTOpPOM CTENEHU
2.10 I'paduaeckast mHTEpIpETALIUS CHCTEMBI YPABHEHUH C ABYMS TIEPEMEHHBIMH
2.11 Pemenne TeKCTOBBIX 3a7a4 alireOpandecKuM CrIocoOoM
2.12 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA
2.13 Perienne muHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM
2.14 Pemienue cucrem JIMHENHBIX HEPABEHCTB C OJHOM NEPEMEHHOU
2.15 KBanparHbieHEpaBeHCTBa
516 ['paduueckast uHTEpHpeTalys HEPABEHCTB M CHCTEM HEPAaBEHCTB C ABYMs

MNEPEMCHHBIMHU




OyHKIINU

KBanpatnunas ¢ynkous, e€ rpadpuxk u cpoiictBa. IlapaGosa, kKoopanHATHI

> BEPIIMHBI 1apadoIibl, OCb CAMMETPUH NapadoJIb

3.2 I'paduku pynkunit y=kx, y=kx+bu ux cBoicTsa

33 I'paduku pynkuunit y=k/x, y = x’u ux cBoiicTBa

34 I'paduku pyHkunit, u uX cBOiicTBa
4 YucnoBBIENIOCIIENOBATEILHOCTH

41 Onpeznenenue M cnocoObl 3aJjaHUs YHUCIOBBIX IOCIIEI0BATEIbHOCTEH. 3aaaHue
' MOCJIEI0BATEILHOCTH PEKyppPEeHTHOU (hopMyson 1 popmMyIioif n-ro uineHa

42 Apudmernueckass mnporpeccus. DopMynbl n-TO  UiIeHAa apuMETHYECKOU
' IPOTPECCUH, CyMMBI NIEPBBIX NUJIEHOB

43 I'eomerpuueckass mnporpeccusi. @Dopmynbsl 7n-ro  uieHa TI'€OMETPUUYECKON
' IIPOIPECCUH, CYMMBI IIEPBBIX NUIECHOB

44 N300pakeHre WIEHOB apH(PMETHUECKOM W TEeOMETPHYECKOW Mporpeccuit
' TOYKAMHU Ha KOOPJAUHATHOW MIIOCKOCTH.JIMHEHHBINA U SKCITOHEHIIMATBHBINPOCT

4.5 CI10KHBIETTPOIIEHTHI




MPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJIBHOMN
IPOI'PAMMBI OCHOBHOI'O OBIIEI'O OFPA30OBAHUS

KoanposepsiemororpedoBanust

IIpoBepsiemble TPeOGOBaHUS K MPeIMETHBIM
pe3yJibTaTaM OCBOEHHSI OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTI'O 00111€r0
oOpa3zoBanusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh IOHATUSMU: MHOXKECTBO,
MIOIMHOXKECTBO,  ONEpalliyd  HAJl  MHOXECTBAMY;
YMEHHUE OIEpUPOBaTh MOHATHSAMHU: rpad, CBI3HBIN
rpad, aepeBo, LUKI, NMPUMEHITh UX MPU PEUICHUU
3ajja4y; ~ yMEHUE  UCIOJIb30BaTh  TIpaduueckoe
MIpEJICTaBICHNE MHOXKECTB JUIsl ONUCAHMSI peabHbIX
IIPOLIECCOB U SBIICHUH, IPU pEIICHUU 3anad U3

JPYTuX y4eOHBIX MPEIMETOB

YMeHHue onepupoBaTh IMOHATUAMH: OIpPEACIICHUE,
aKCHMOMa, TeopeMa,  JOKa3aTelIbCTBO;,  yMEHHUE
pacro3HaBaTb UCTUHHBIE U JIOKHBIC BBICKA3bIBAHUS,
IIPUBOAUTH IPUMEPBl U KOHTPIPUMEPBI, CTPOUTH

BbICKAa3bIBaHHUA U OTPULIAHUSA BBICKA3bIBaHUM

YMeHue onepupoBaTh IOHATUSAMU: HaTypaJbHOE
YHUCJIO, IMPOCTOE€ M COCTAaBHOE YHCIIO, MACIUMOCTh
HaTYpPaJIbHBIX YHCEJ, NPU3HAKU JEIMMOCTH, LIEIO0e
9HUCII0, MOAYJh 4YHCIa, OOBIKHOBEHHas ApoOb W
JecATUYHas [JpoOb, CTaHJApTHBIA BHJ 4YHCIA,
palMoOHaIbHOE YHUCIIO, HWPPALMOHAIBHOE YHUCIIO,
apumeTnyecKuil KBaJpaTHbI KOpPEHb; YMEHHE
BBINIOJIHATh JEMCTBHUSI C 4YMCIaMH, CPaBHHUBATh MU
yHOpAIOYMBATh 4YHUCIA, MPEICTaBIATh YHCIA Ha
KOOPJMHATHON MPSIMOW, OKPYIVIATH YHUCIIA; YMEHHE

JieNaTh NPUKUAKY U OLIEHKY pe3ysbTaTa BEIYUCICHUN

YMeHue OICpHUPOBATH NOHATUAMMU: CTCIICHL C LCJIBIM
rokKazaTesieM, apupMeTHIeCKU KBaPaTHBI KOPEHb,

MHOT'OYJICH, anre6panqecxaﬂ I[p06b, TOXIACCTBO,




3HAaKOMCTBO C KOPHEM HATYpaJbHOM CTEIeHH OOJIbIIe
CAUHUIbI; YMCHUC BBITIOJIHATH pacqéTm 110
dbopmynam, mpeoOpazoBaHMsl  IENBIX, JAPOOHO-
palMOHATBHBIX ~ BBIPAKEHUH U BBIPAKCHHHA C
KOpHAMU, PA3JI0OKECHUC MHOIO4iICHAa Ha MHOXKHUTCIINU, B
TOM 4YHCJIE C HCIOJb30BaHUEM (OPMYJ Pa3HOCTH

KBaApaToB U KBaJgpaTa CyMMBI U Pa3HOCTH

YMeHHne  onepupoBaTh  MOHATHAMH:  YHUCIIOBOE
PaBEHCTBO, YpAaBHEHME C OJHOW IIEPEMEHHOM,
YHCI0OBOEC HEPABEHCTBO, HEPABEHCTBO C IICPEMEHHOM;
yMEHHE  pelaTrb JIMHEWHbIE M KBaJpaTHBIE
ypaBHEHHUS, JpOOHO-paAIlOHAIBHBIC YPAaBHEHUS C
OJIHOM IIEPEMEHHOM, CHUCTEMBI [JBYX JIMHEWHBIX
YPaBHEHUH, JINHENHBIE HEPABEHCTBA U MX CHCTEMBI,
KBaJIpaTHbIE U APOOHO-pAllMOHATIbHBIE HEPABEHCTBA C
OTHOM IIEPEMEHHOW, B TOM YHCJIE IPHU PEULICHUH
3a/1a4 U3 IpPYrux IpeIMETOB U MPaKTUYECKHUX 3a/1ad;
YMEHHE HCIIOJIb30BaTh KOOPJAMHATHYIO MNpPSAMYIO H
KOOPJMHATHYI  IUIOCKOCTh S M300pa)KeHus

pELIECHUI YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHnue onepupoBaTh NOHATUIMU: QYHKIUS, TpaduK
¢byHKIMH, HYJIH ¢byHKIHY, OPOMEXKYTKU
3HAKOIIOCTOSIHCTBA,  NPOMEXKYTKM  BO3pacTaHus,
yObIBaHUs, HauOoJblllee M HAUMEHblIEEe 3HAYCHUS

(GyHKIMHU; YMEHHE ONEepupoBaTh NOHATHIMMU: TpsMast

MPOTIOPIIMOHATLHOCTb, TMHEWHAs byHKIHS,
KBaJIpaTHYHAas byHKLuS, oOpartHas
MIPOMOPLUOHATILHOCTb, napaboia, runepoona;

yYMEHHE CTPOUTHh Ipaduku (QYHKIMHA, HCIOIH30BAThH
rpaduKu JUISI ONPEIEIICHUsT CBOWCTB IPOILIECCOB H
3aBUCHUMOCTEH, MJi1 peuleHus 3agad U3 JpYyrux
y4eOHBIX TMPEAMETOB U PEANbHON JKU3HH, YMEHHE
BeIpaXaTh  (OpMyJaMU  3aBUCUMOCTH  MEXIY

BCINMYNHaAMH

YMmenue OIICpHUPOBATH TTOHATHUAMMU

10CJIE/I0BATENBHOCTb, apudMeTHIecKast "




FeOMETPUYECKAs IIPOrPECCUH; YMEHHUE UCIIOJIB30BATh
CBOWCTBA MOCJEI0BATEIBHOCTEH, (POPMYJIIBI CyMMBI U
o0IIero 4jieHa NpHM pELIeHHH 3a7ad, B TOM YHCIe
3ajja4 U3 JIPYTHX Y4YeOHBIX MPEIMETOB U peabHOM

KHU3HU

YMeHue pemats 3a/1a4d pa3HbIX TUIIOB (B TOM YHUCIIE
Ha MpPOLEHTHI, JOJM W YacTH, JABM)KEHHUE, DPadoTy,
LIEHy TOBapOB M CTOMMOCTb IIOKYIOK M YCIYT,
HAJIOTH, 33J]a4i U3 00JacTH yHpaBiIeHUS TUYHBIMHU U
CeMEeWHbIMU  (HUHAHCAMH); YMEHHE COCTaBIIATh
BBIPA)KEHUS], YPABHEHHUsI, HEPABEHCTBA U CUCTEMBI 10
YCJIOBHIO 33J1a4H, UCCJIEIOBATH IIOIyYEHHOE pEIlEeHUE
U OLEHUBaTh MPaBJONOAOOHOCTh  IOJTYYEHHBIX

pe3yabTaToB

YMeHue onepupoBaTh MOHATUSAMH: (GUrypa, TOUYKa,
OTpE3O0K, npsmas, Iyd, JIOMaHasl, yroI,
MHOTOYTOJIbHUK, TPEYrOJbHUK, PaBHOOEIPEHHBIH U
PAaBHOCTOPOHHUN TPEYIOJbHUKH, IPSMOYTOJIbHBIN
TPEyrojibHUK, Me€J1aHa, OUCCEeKTpUcCa U BBICOTA
TPEYTOJIbHUKA, YETBIPEXYTOJIBHUK, I1apajuIeIorpaMM,
poMO,  MpSAMOYrOJbHUK,  KBajpar,  Tpamerus;
OKPYXHOCTb, KpYI, KacaTejabHas; 3HAaKOMCTBO C
MIPOCTPAHCTBEHHBIMU (UTYpaMH; YMEHHUE pelaTh
3aa4y, B TOM 4YMCJIE W3 TOBCEJHEBHOW >KM3HM, HA
HAaxO0X/JICHUE F€OMETPUYECKUX BEJINYUH c

MIPUMEHEHNEM U3YUYEHHBIX CBOMCTB QUryp u (akToB

10

YMeHue onepupoBaTh NOHATHAMU: PABEHCTBO (UTYD,
PaBEHCTBO  TPEYIOJIBHUKOB; IapajlIeIbHOCTh U
NEPINEHAUKYJSIPHOCTh  NPAMBIX,  yTOJI  MEXAY
IPSIMBIMHU, TEPHEHAUKYJISAP, HAKIOHHAs, INPOEKIUS,
nogodue  ¢uryp,  TOJOOHBIE  TPEYTOJHHHKH,
CUMMETPHUS OTHOCUTEJIBHO TOYKH M IIPSIMOW; YMEHHE
pacro3HaBaTh PaBEHCTBO, CHUMMETPHUIO U MoJa00He
¢buryp, mnapamienbHOCTh W MNEPIEHIUKYISIPHOCTH

MPAMBIX B OKPYKAOIICM MUPC

11

YMmenue OICPHUPOBATH ITOHATHAMMU JJINHA,




paccTosinue, yroi (BeluyuHa yria, CHHYC U KOCHHYC
yria TpEeyrojbHUKA), IJIOLIA/]b, YMEHHE OLICHUBATb
pa3Mepbl IPEeaIMETOB U OOBEKTOB B OKpYXKarollem
MHUpE; YMEHHE NPUMEHATh (OpMYyJbl MEepUMETpa U
IUIOUIald MHOTOYT'OJIbHUKOB, JUIMHBI OKPY>KHOCTH U
wiom@aad  kKpyra, oObeMa  MOPSIMOYTOJIBHOTO
napajuleJienunesa; yMEHUE MPUMEHATh IPU3HAKU
paBEHCTBAa TPEYTrOJIbHUKOB, TEOPEMY O CyMME YTJIOB
TPEYroJIbHUKA, TEopeMy [Mudaropa,
TPUTOHOMETPUYECKUE COOTHOIIEHUS JUISE

BBIYHCIICHUA TJIWH, paCCTOﬂHHﬁ, il (ONENGEY

12

YMmenue wu300pakaTh IUIOCKME (UIYpBl U HX
KOMOMHAIIUU, IPOCTPAHCTBEHHbIE QUTYPBI OT PYKH, C
MIOMOILBIO YepPTEKHBIX UHCTPYMEHTOB u
JNEKTPOHHBIX  CPEACTB 1O  TEKCTOBOMY WM

CUMBOJIbHOMY OIITMCAHUIO

13

YMeHue onepupoBaTh IMOHATHAMH: IMPSIMOYTOJIbHAS
CHUCTEMa KOOPAMHAT; KOOPIMHAThl TOYKH, BEKTOD,
CyMMa BEKTOPOB, IPOU3BEJEHUE BEKTOpA HA YHCIIO,
CKAILIPHOE  IIPOMU3BEJACHUE  BEKTOPOB,  yMECHHUE
UCIOJIb30BaTh  BEKTOPHl M KOOPAMHATBHI  JUIS
IIPECTaBICHNUs JAHHBIX M pPELIEHHs 3a1ad, B TOM
4lclie U3 JIPYTUX Y4eOHBIX MPEIMETOB U PEabHOU

KHN3HU

14

YMeHHe OmnepupoBaTh MOHITUSMHU: CTOJIOMKOBBIC U
KPyrOBbIE  JTUATPAMMBI, TaOJIUIIBI, cpennee
apupMeTHdecKoe,  MeaAWaHa,  HauOoublmiee U
HauMeEHbIlIee 3HAUeHUs, pa3MaxX YUCIOBOTO HAOOPa;
YMCHUC HU3BJICKATh, HHTCPIIPETUPOBATH n
npeoOpa3oBbIBaTh WHPOPMAIIUIO, TIPEICTABICHHYIO B
TaOJMIaX ¥ Ha JUarpaMMax, OTpakarollyto CBOHCTBa
U XapaKTEPUCTUKU PEATbHBIX MPOIECCOB U SBICHHI;
YMCHHUEC pacClio3HaBaTb HU3MCHYHMBBLIC BCJIIMYWHLI B

OKpY’KarolleM MUpe

15

YMenue onepupoBaTh MOHATUSAMHU: CIYyYaUHBIA OIBIT

(cmyyaiiHbIi HKCIEPUMEHT), 3JIEMEHTapHOE COOBITHE




(omeMeHTapHBI ~ MCXOA)  CIy4yallHOTO  OTIBITa,
CIIy4aifHOE COOBITHE, BEPOSITHOCTh COOBITUS; YMCHHE
HaxOJIUTh BEPOSTHOCTH CJIydYalHBIX COOBITUH B
OMbITaX C PABHOBO3MOXKHBIMU  3JIEMEHTAPHBIMHU
COOBITHSIMU; yMEHHE pemiarh 3aJadyd  METOJ0M
OpPraHM30BaHHOTO TMepebopa M C HCIOJIb30BAHUEM
rpaBuia YMHOXKCHHUS; yMEHHUE OIICHUBATH
BEPOSITHOCTH ~ PEaJbHBIX COOBITUM U  SBIICHUH,
MOHUMATh POJIb TMPAKTHUYECKH JOCTOBEPHBIX U
MaJIOBEPOSTHBIX COOBITHI B OKPY)KAIOIIIEM MHUPE U B
KU3HM; 3HAKOMCTBO C IIOHSATHEM HE3aBHUCHUMBIX
COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIINX YHCEN U

€T0 POJIbIO B MACCOBLIX SABJICHUAX

16

YMeHue BbIOMpATh MOAXOMAAIINN W3yYEHHBIH METOJ
UL pelieHus  3aJa4d, [PUBOJAUTH  IPUMEPHI
MAaTEeMaTUYECKUX 3aKOHOMEPHOCTEM B MpUPOJIE U
JKU3HH, pacro3HaBaTh MPOSIBIICHUE 3aKOHOB
MAaTeMaTUKH B HCKYCCTBE, OIHCHIBaTh OTACJIbHBIE
BBIAIOIMECA PE3YJbTAThl, IIOJYYCHHBIE B XOJE
pa3BUTHS MATeMaTUKUM KaK HayKd, TPUBOJUTH
MpUMEPbl MATEMATUYECKUX OTKPBITUH M UX aBTOPOB

B OTE€YECTBEHHOU U BCEMUPHOU UCTOPUU




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, TIPOBEPAEMbBIX HA OI'D
IHO MATEMATHUKE

Kon

IIpoBepsieMbliidjIeMeHTCOIEPKAHUSA

Yucia U BEIYMCIIEHUA

1.1

HarypanbHble u nienble yncia. [Ipu3Haku AeIMMOCTH LENbIX YHCEIT

OOBIKHOBEHHBIEC H ACCATUYHBIC IIpO6I/I, IPONLCHTEI, OCCKOHEUHBIE NEpUOANICCKUC

1.2
Ipobu
1.3 PanmonanpHele uncna. ApudmMerndyeckue onepannn ¢ pauuoHaIbHBIMUA YUCIIaMU
14 JelictButenbHble yMcaa. ApuMeTHdyeckue omnepanuu ¢ JIeHCTBUTENbHBIMU
. qucIaMu
s [TpuOn>kE€HHBIE BBHIYMCICHUS, IIpaBWiIa OKpPYIJIEHUS, IPUKUAKA M OLEHKA
. pe3yibTaTa BEIYACICHUN
2 AnreOpanyecKueBbIPaXKEHHS
2.1 bykBeHHbIE BbIpa)K€HHUS (BBIPAXKEHMSI C IEPEMEHHBIMU)
55 Crenenp ¢ uenbiM TnokazateneM. CTeNneHb C palUOHAJIbHBIM IIOKa3aTesieM.
. CaoiicTBacTenieH!
2.3 MHorousneHsl
2.4 Anrebpanyeckasiipoob
) s ApudmeTnueckuili KOpeHb HaTypalbHON cTeneHu. J[eHcTBus ¢ apupmMeTHueCKUMU
. KOPHSIMH HaTypaJlbHOW CTENEeHU
3 VYpaBHEHMs U HEpaBEHCTBA
3.1 [enble u 1poOHO-panoHaIbHbIE YpaBHEHHsI. CUCTEMBI M COBOKYITHOCTHYPaBHEHHM
35 Llenbie u ApoOHO-paLlMOHAIbHbIE HEpPaBEHCTBA. CucreMsl u
. COBOKYITHOCTHHEPABEHCTB
33 PemennerekcToBbIX3a1au
4 YucnoBBIENIOCIIENOBATEILHOCTH
4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI3aAaHMAIIOCIEI0BATEILHOCTEN
4.2 Apudmernueckas 1 reoMmeTpuueckas nmporpeccuu. Gopmysa CI0KHBIX TPOIIEHTOB
5 OyHKIMU




dynKIws, crocoObl 3ananus Gysakiuu. ['paduk dyrakuun. O0IacTh onpeaeacHus U

MHOXecTBO 3HaueHu Qpynkiuu. Hynu ¢pynkuuu. IIpoMexyTKu 3HaKOMOCTOSHCTBA.

> [TpomMexxyTK MOHOTOHHOCTH (PYyHKIMH. MakCUMyMbl U MHHUMYMBI (DYHKITUH.
Haubonbiiee u HauMeHblee3HaYeHUE(PYHKIIMUHAIIPOMEKYTKE

6 KoopauHatsl Ha IpsMOii U TIIOCKOCTH

6.1 KoopaunarHasnpsmas

6.2 JlexapTOBBIKOOPAMHATHIHATUIOCKOCTH
7 ['eomeTpust

7.1 ['eomerpuueckue GUrypsl 1 UX CBOICTBa

7.2 TpeyronbHUK

7.3 MHOroyroiabHUKH

7.4 OKpY>KHOCTb U KPYT

7.5 N3mepenrereoMeTpu4eCKuXBEINYHH

7.6 BekTopbIHamiockocTu
8 BeposiTHOCTB M cTaTuCTHKA

8.1 OnucarenpHascTaTUCTHKA

8.2 BepostHOCTB

8.3 Komb6unaropuka

8.4 MHoecTBa

8.5 I'pador




MMPOBEPSIEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJILHOM ITIPOT'PAMMBI

7 KJIACC

Kon
MpPOBEPSIEMOr0
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus

1

Yyicia U BLIYUCICHUS

1.1

BBIHOJ'IHHTL, co4ycTrasa YCTHBIC n IIMCHbMCHHBIC HpI/IéMBI,
apI/I(bMCTPIIIeCKI/Ie I[CI\/'ICTBI/IH C paiMOHaJIbHBIMHU YHCJIaMU

1.2

Haxomute ~ 3HayeHWsT  YMCIOBBIX  BBIPQXEHWM,  NPUMEHATh
pa3zHooOpa3Hble COCOObI M MPUEMBI BBIUKCICHHS 3HAUEHUHN JIPOOHBIX
BBIPKEHUH, CoepKalX OOBIKHOBEHHbIC U IECATHUHBIC APOOH

1.3

[lepexoauts OT onxHOM (¢GopMbI 3amucu  yucel K  Apyroi
(mpeoOpa3oBbIBaTh  AECATHYHYIO  JApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECATHYHYIO, B YaCTHOCTH, B OECKOHEYHYIO
JECSITHYHYIO APOOb)

1.4

CpaBHI/IBaTL " YIIOpAA0YMBATh pallMOHAJILHBIC YK CJId

1.5

OxpyrasiTh yucia

1.6

BBINONHATE NPUKUAKY U OLEHKY pe3yibTaTa BBIYMCIEHHM, OLEHKY
3HAYEHUM 4YHUCJIOBBIX BBIPDAXKCHUH. DBBINONHATE JIEHCTBUSA €O
CTENEHSMH C HATYpaJIbHBIMH IT0KA3aTEIsIMU

1.7

[IpuMeHATh mNpU3HAKKA JEIUMOCTH, PaA3IOKEHHE Ha MHOXKUTEIN
HaTypaJIbHbBIX YUCEI

1.8

PCI]_IaTI) HpaKTI/IKO-OpI/IeHTI/IpOBaHHble 3a1a4u, CBSI3BAHHBIC C
OTHOIIEHHEM BEIUYHH, MPOMOPIIMOHATTEHOCTHIO BEIUYHH,
NIPOLICHTaMH, WHTEPIPETUPOBATL pE3YIbTAThl PEIICHUS 3agad C
y4€TOM OTpaHHuYEHUH, CBSA3aHHBIX CO CBOMCTBAMH PAacCMaTPUBACMBIX
00BEKTOB

Anrebpanyeckue BhIpaKEHUS

2.1

Hcnonb3oBate anredbpandyeckyro TEPMHUHOJIOTMIO U CHUMBOJIUKY,
MIPUMEHSTH € B MPoLIecce OCBOSHHsI YUeOHOTr0 MaTepuaa

2.2

Haxomute 3HaueHUst OYKBEHHBIX BBIPAKEHUH IIpU  3aJaHHBIX
3HAYCHHAX MIEPEMEHHBIX

23

BemmonHATe mpeoOpa3oBaHMs [ENOTO BBIPAKEHUS B MHOTOWICH
MIPUBEJICHUEM TOJOOHBIX CIaraeMbIX, paCKPhITHEM CKOOOK

24

BbINOMHATE YMHOXKEHHE OJHOWIEHAa HA MHOTOWIEH U MHOTOYJIEHa Ha
MHOTOYJIEH, TNPHUMEHATh (GOpMyJbl KBaJpaTa CyMMbl U KBajpaTa
pa3sHOCTH

2.5

Ocy1LecTBISATh pa3oKEHUE MHOTOUIEHOB HA MHOXKUTENH C IIOMOILBIO
BBIHECEHMS 332 CKOOKHM OOIIEr0 MHOXMTEJNS, TPYIIMPOBKH ClIaracMblX,
npuMeHeHHs HOpMYJT COKPAIIEHHOTO YMHOXKCHHUS

2.6

HpI/IMeHSITB HpGO6p330BaHI/IH MHOI'OYJICHOB IJId PCIICHUA Pa3JINYHBIX
3a1a4 U3 MaTEMAaTUKH, CMCIKHBIX ITPEAMCTOB, 13 peaanoﬁ IMPAKTHUKHU




Hcnonw3oBaTh CBOWMCTBA CTEIEHEH C HaTypaJIbHbIMU I10KAa3aTCJIIMU

2.7 o
U1 IpeoOpa30BaHusl BBIPAKCHHUN
3 YpaBHEHHsI M HEPABEHCTBA
Pemwate JsMHENHBIE ypaBHEHHsS C OJHOW IEPEMEHHOM, IPUMEHSS
3.1 IIpaBWJIa MEPEX0/a OT UCXOAHOIO YPABHEHHS K PaBHOCHIBHOMY €MY.
[IpoBepsTh, SIBISIETCS JIM YUCJIO KOPHEM YpaBHEHUS
39 [Ipumensats rpaduueckue MeTOAbl TPU  PEIICHUH  JIMHEHHBIX
) YpaBHEHUH U UX CUCTEM
33 [TonGupath npuMepsl map YUCE, SABJISAIOIIUXCS PELIEHUEM JTHUHEHHOTro
) YpaBHEHUS C ABYMS IEPEMEHHBIMU
CtpouTh B KOOPJIMHATHOM MJIOCKOCTH TpadUK JIMHEHHOTO YPaBHEHHUS C
3.4 JBYMsI TIEPEMEHHBIMH; MOJB3YSICh TPapUKOM, MPUBOAUTH MPHUMEPHI
pEIICHUs] YPaBHEHUS
35 Pemate cuctemsl 1ByX JUHEHHBIX YPAaBHEHHUN C ABYMS IIEPEMEHHBIMU,
' B TOM UHCJIE TpaQHUUECKU
CocTaBndTh U pelarh JMHEMHOE YPAaBHEHUE WM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHHUH 110 yCIIOBUIO 3a/1a4y, MHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1ayM OJTY4YEHHbIN pe3yibTarT
4 Koopaunats! u rpaduku. yHKumu
N3o00paxaTh Ha KOOPIWHATHOW NPSIMOM TOYKH, COOTBETCTBYIOIINE
4.1 3alaHHBIM KOOpJAMHATaM, JIy4H, OTPE3KH, WHTEpBaJbl, 3alMCHIBATh
YHCJIOBBIE IPOMEXYTKH Ha aIreOpandeckoM si3bIKe
49 OTtmedaTe B KOOPAMHATHOM IUIOCKOCTH TOYKM IO 3aJaHHBIM
) KOOpJMHATAM
43 Crpouts rpaduku tuHeHbIX ¢yHKkuui. CTpouth rpadux GyHKIMH y
' ~ |x]
OnwuceiBaTh C MOMOINBIO (YHKIUI H3BECTHBIE 3aBHCUMOCTH MEXKITY
4.4 BEJIMYMHAMU: CKOPOCTb, BPEMs, PACCTOSHHE, LEHY, KOJIUYECTBO,
CTOMMOCTb, TPOU3BOJIUTENILHOCTD, BpeMsi, 00BbEM paboThI
4.5 Haxoauth 3HaueHue GyHKIUH 110 3HAYCHHIO €€ apryMeHTa
[lonumate rpaduyeckuii cmoco0® TMpeACTaBIEHUS H  aHAIU3a
4.6 UHQOpPMALMU, HW3BJIEKaTh M HWHTEPNPETHPOBATH HHPOPMALUIO U3

rpadMKOB peaJIbHbIX IPOLIECCOB M 3aBUCUMOCTEN

ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS
1 Uucna v BBIYUCIIEHUS
JpoOu OOBIKHOBEHHBIE W NECATHYHBIE, MEPEX0J] OT OAHOW (OPMBI 3aMUCH
1.1 npobeit xk apyroi. IloHsTHE palMOHAIBHOTO 4YHCIA, 3alUCh, CpPaBHEHUE,
YHOPSII0YMBAHNE PATMOHAIBHBIX YHCEI
12 Apudmernueckue ASUCTBUS C pallMOHAIbHBIMU YUCIaMU. Pemienue 3aaay us3

peaﬂbHOﬁ IMPAKTHUKU HA 9aCTHU, HA ,Z[p06I/I




Crenenr ¢ HAaTypaJIbHBIM IIOKa3aTCJICM: OIIPCACICHUC, npeo6pa3OBaHHe

1.3 BBIPAYKEHUI Ha OCHOBE ONPEENICHUS], 3a1Ch OOJIBIIUX YUCEI

1.4 [IpoueHThl, 3anUCh NPOLEHTOB B BHUJE JpOOM M IpoOU B BHUJAE IMPOLIEHTOB.
Tpu OCHOBHBIE 3a/1a4i HA IPOLIEHTHI, PEILICHUE 3a4a4 U3 PEAJbHON IPAKTUKU

15 [IpuMeHeHNEe TPU3HAKOB  JEJIMMOCTH, PA3JIOKEHHE Ha  MHOXKHUTEIH
HaTypaJIbHbIX YUCEI

16 PeanbHble  3aBUCcMMOCTH, B TOM uucie ImpsmMas U oOpaTHas
IPONOPLUMOHAIBHOCTH

2 AnreOpanyecKkue BhIPaKEeHHUS

21 IlepeMeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAKECHUS C IIEPEMEHHOU. JlomycTuMble
3HA4YCHUSI IEPEMEHHBIX

29 [IpencraBieHre 3aBUCUMOCTH MEXJy BeJIMUYMHAMU B BuIE (HOPMYIIBL.

) Beruucnenus no gopmysam

23 [IpeoOpazoBanne  OYKBEHHBIX  BBIPQKECHUH, TOXKICCTBEHHO  pPaBHBIC
BBIPAKEHUS

2.4 CBolicTBa CTENEHU C HATYPAJIbHBIM ITOKA3ATEIEM

25 OpnowieHbl 1 MHOrounaeHsl. CteneHp MHOrowieHa. Cll0)KeHUE, BBIYMTAHUE,
YMHOKEHHUE MHOT'OWIEHOB

26 @®opMyJIbl COKpPAIIEHHOTO YMHOKEHUS: KBAApaT CyMMBbI U KBaJpaT pa3HOCTH.
dopmysa pa3HOCTH KBaApaToB. Pa3iiokeHne MHOTOYJICHOB Ha MHOYKUTEIN

3 YpaBHeHUs

31 VYpaBHEHHE, KOPCHb ypaBHEHWs, TpaBuia npeoOpa3oBaHus ypaBHEHUS,
PaBHOCHUJIIbHOCTh YPaBHEHUI

39 JIuneiiHoe ypaBHEHHE ¢ 9HHOﬁ HGpCMG%HOﬁ, YUCJIO KOPHEW JIMHEWHOIO
YPaBHEHHUs, PELICHUE JIMHENHBIX YPAaBHEHUM

33 CocraBienue ypaBHeUHHfI 10 YCJIOBHUIO 3a/layM. PeleHne TEKCTOBBIX 3a1ad C
MIOMOUIbIO YpaBHEHUI

34 JluneiiHoe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €r0 rpauk
Cucrema JByX JMHEHWHBIX YpaBHEHMHl ¢ JAByMs IepeMeHHbIMH. Perienue

3.5 CHCTEM ypaBHEHUH CIOCOOOM MOJCTAaHOBKHU. [Ipumeps! pelieHns TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHHU

4 Koopnunate! u rpaduku. @yHKIMN

4.1 KoopanHara To4kM Ha npsiMoit

49 qI/ICJ‘IOlEBIe IIPOMEXYTKH. PaccTosHne Mexy IByMs TOYKaMH KOOPIWHATHOU
IpsIMOH

43 ITpssmoyronbHas CHCTEMA KOOPMHAT, OCH Oxu Oy. Abcuucca ¥ opauHaTa
TOYKHM Ha KOOPJAMHATHOM IJIOCKOCTHU

44 IIpHMepBIpr@HKOB,SaHaHHHX dopmynamu. UteHue rpadukoB peaabHbBIX
3aBHCHMOCTEN

4.5 [Toustue pynkmu. I'padux Gynkimu. CoiicTBa GyHKIMH

4.6 Jluneiinas @ynkims, e€ rpaduk. [padux yHkmm y = [x]

47 ['padmyeckoe pemieHUE ITUHEHHBIX YPaBHCHUW W CHUCTEM JIMHEHHBIX

ypaBHEHUH




ITPOBEPAEMBIE HA OI'D ITO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHMA OCHOBHOM OBPA30BATEJBHOM TPOI'PAMMBI OCHOBHOI'O
OBHIETI'O OBPA3OBAHUA

Kon
npoBepsieMor
0 TpeOOBaAHUA

IIpoBepsiemble TPeOOBaHUS K NMPEAMETHBIM Pe3y/IbTaTaM OCBOCHHS
OCHOBHOI1 00pa30BaTeJIbHOM NPOrPaMMbI OCHOBHOI'O 00111ero
oOpa3oBanus Ha ocHoBe PI'OC

YMenue onepupoBaTh MOHATHSAMM: MHOXKECTBO, ITOJAMHOXECTBO,
orepainyy HaJl MHOKECTBaMHU; YMEHHME ONEPUPOBATH MOHATHIAMU: Tpad,
CBSI3HBIA Tpad, NepeBO, LMKI, MPUMEHATh UX MpHU pElIeHUH 3a]ady;
YMEHHE HCIONb30BaTh Tpaduiyeckoe MpPeJCTaBICHHE MHOXECTB s
ONMCaHUsl pEaJbHBIX NPOLECCOB M SBICHWM, NpPU PEIICHHUU 3a4ad U3
JPYTHUX Y4eOHBIX IPEIMETOB

YMeHue onepupoBaTh IOHATHAMM: OIPEIEICHUE, aKCMOMa, TEOpeMa,
JOKa3aTeNIbCTBO; yMEHME  paclO3HABaTb MCTHHHBIE M JIOKHBIE
BBICKA3bIBaHUS, IIPUBOAMUTH IPUMEpPbl M KOHTPIPUMEPBL, CTPOUTH
BBICKa3bIBaHMs M OTPULIAHUS BbICKa3bIBaHUM

YMeHue onepupoBaTh NOHATHUSAMHU: HATypajbHOE 4YHCIO, IPOCTOE U
COCTaBHOE  YHWCJO, JEIUMOCTh HATypPaJbHbIX  4YHCEJ, IMPU3HAKU
JeTUMOCTH, LEJI0e YHCIO, MOAYJb 4YHCIa, OOBIKHOBEHHas ApoOb U
JecsiTUYHasi JpoOb, CTaHIAPTHBIA BHJI YHUCIA, pAIMOHAIbHOE YHUCIIO,
UppalMoHaIbHOE YUCIIO, apu(METHUECKUIN KBaJIpaTHBIH KOPEHb;, YMEHUE
BBIMOJHATH JEHCTBHS C YUCIIaMU, CPAaBHUBATh U YHOPSA0YMBATh YHCIIA,
IIPEACTaBIATh 4YMCIAa Ha KOOPAMHATHOM NPAMOM, OKpYIJIATh 4YHCIIA;
YMEHHE JIeJ1aTh IPUKHUJIKY U OLIEHKY Pe3yJIbTaTa BHIYMCICHHUM

YMeHue onepupoBaTh MNOHATUSIMU: CTENEHb C LENbIM IIOKa3aTeleM,
apudmeTnyecKkuil KBaJpaTHBI KOPEHb, MHOTOWIEH, alreOpanyeckas
Jpo0b, TOXK/IECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHOW CTENEHU OOJIbIIIe
€IMHUILIbI; YMEHHE BBITIONHATH pacuéThl Mo (opmyrnam, mpeodpa3oBaHUs
LEJIbIX, TPOOHO-PALMOHAIBHBIX BBIPAXKEHUH U BBIPAKEHUH C KOPHIMH,
pa3loXeHHe MHOTO4WIeHa Ha MHOXHUTENIW, B TOM UHCIE C
UCTIONIb30BaHNEM (POpPMYJI Pa3sHOCTH KBAJpaToB M KBajpaTa CyMMBl U
pa3HOCTU

YMeHue onepupoBaTh NOHATHUSMHU: YHMCIOBOE PAaBEHCTBO, YPAaBHEHHE C
OJIHOM  TEPEMEHHOM, YHCIOBOE  HEPaBEHCTBO, HEPABEHCTBO C
NIEPEMEHHOI; yMEHHME pellaTh JIMHEWHBIE M KBaJpaTHbIE ypaBHEHUS,
JTpOOHO-pallMOHATBHBIC YPABHEHUS C OHOM MEPEMEHHOM, CUCTEMBI JIBYX
JUHEWHBIX YpPAaBHEHWM, JIMHEMHBIE HEPABEHCTBA M MX CHUCTEMBI,
KBaJlpaTHble ¥  JpOOHO-pallMOHAJIIbHbIE  HEpPaBEHCTBA C  OJHOM
NIEPEMEHHOM, B TOM YHUCIIE NIPH PELICHUU 33]a4 U3 IPYTUX MPEIMETOB U
MPaKTUYECKHUX 33aJay; YMEHHE HCMOJIb30BaTh KOOPIMHATHYIO MPIMYIO U
KOOP/AMHATHYIO IUIOCKOCTh JUIi H300pa’keHHsl pELICHUH ypaBHEHMH,
HEPABEHCTB U CHCTEM

YMeHue ornepupoBaTh NOHATUAMU: (QyHKIUSA, Tpaduk (QYHKIHH, HYIA
(GyHKIIUU, TPOMEXYTKH 3HAKOMOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHUS,
yObIBaHMsI, HauOOJIbIlIEe W HaWMEHbIee 3HaYeHUs (YHKIHUHU, YMEHUE




ONEPUPOBATh TOHATHAMH: TIpsMas TPOINOPLUUOHATBHOCTD, JIMHEHHAS
¢byHKuMs, KBaapatuyHas (QYHKUOUSA, OOpaTHas MPONOPIHOHAIBHOCTS,
napabona, runepbosa; yMeHHE  CTpouTh  Tpaduku  QyHKIUH,
WCTONB30BaTh TpapuKH s ONpEIeNCHHs CBOMCTB IIPOLIECCOB U
3aBHCUMOCTEH, JUI pelleHHs 3a1ad M3 JAPYTHX y4eOHBIX MPEIMETOB U
peanbHON JKM3HU; YMEHHUE BBIpaXaTb (HOpMyJaMH 3aBHCUMOCTH MEXKIY
BEJIMYMHAMU

YmMenue ONEPUPOBATH MIOHATHUSMU: MOCIEA0BATEIBHOCTD,
apudMeTHIecKass U reoMeTprIecKasi MPOrpecCuu; yMEHHE MCIOJIb30BaTh
CBOICTBa MOCIEAOBATEIBHOCTEH, (DOPMYIIBI CYMMBI U OOILEro YjieHa MpH
pelieHnu 3a7a4, B TOM 4YHCIIE 3a7a4 U3 JAPYTUX YUYEOHBIX IMPEIMETOB U
pEeasbHOM KU3HU

YMeHue pematsh 3a1a4i pa3HbIX TUIIOB (B TOM YHCIIE€ HA MIPOLEHTHI, JOJIH
U 4YacTH, JIBWKEHHE, paboTy, LIEHy TOBapOB U CTOMMOCTb IOKYIOK H
yCIIyT, HAJIOTH, 33J1a4i U3 00JacTy YIPaBJICHUS JIUYHBIMU U CEMEHHBIMU
(uHaHCAMH); YMEHHE COCTaBJISTh BBIPAKCHHS, YPaBHEHHsI, HEPABEHCTBA
U CUCTEMBI 0 YCIIOBHMIO 3aJa4yM, MCCIEAOBATh IOJIIyYCHHOE pEUICHUE U
OLICHMBATh MTPaBJ0N0I00HOCTh MOTYYEHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh NOHATUAMU: (HUTYpa, TOUKA, OTPE3OK, MpsimMasi, Iyd,
JOMaHas, YrojJ, MHOTOYIOJbHMK, TPEYrOJbHHUK, DPaBHOOEAPEHHBIN U
PaBHOCTOPOHHHUI  TPEYrOJbHUKH,  MPSMOYTOJbHBIH  TPEYroJbHUK,
MeaMaHa, OMCCEKTpHCAa W BBICOTa TPEYroJbHHKA, YETHIPEXYTOJIbHUK,
napajuieiorpaMMm,  poM0,  NPSAMOYTOJbHHUK,  KBajpar,  Tpamerus;
OKpPYXHOCTb, KpYyI, KacarejbHas; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMH
¢burypamu; ymMeHue pemiath 3aJadd, B TOM 4YHCIIE U3 IIOBCEIHEBHOMU
KU3HU, HAa HAXO0XJICHUE TE€OMETPUYECKMX BEIUYMH C IPUMEHEHUEM
W3YYEHHBIX CBOMCTB GUryp U hakToB

10

YMeHne omnepupoBaTh TOHATHAMHU: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYTrOJIbHUKOB; MAPAJUIENbHOCTh U NEPIEHANKYISIPHOCTD MPSAMBIX, YIOJ
MEXAy NpsSIMbIMHU, NEPHEHAMKYJSAp, HAKIOHHAs, MNPOEKIus, mHoaoldue
¢uryp, nogoOHble TPEYTrOJIbHUKU, CUMMETPHUS OTHOCUTEIBHO TOYKH H
MpsIMOW; yMEHME paclo3HaBaTh pPaBEHCTBO, CHUMMETPHUI0 U MOA00ue
¢uryp, mapaulelbHOCTh M NEPHEHAUKYJIAPHOCTb  HPSIMBIX B
OKpY KaroIleM MUpe

11

YMeHue onepupoBaTh MOHATHUSAMH: JUTHHA, PACCTOSHUE, YroJl (BeIMYMHA
yria, CUHYC M KOCHMHYC YIVIa TpEyroJIbHHKA), IUIOIAb; YMEHHE
OIICHUBATh pa3Mepbl MPEAMETOB M OOBEKTOB B OKPYKAIOIIEM MUPE;
YMEHHUE IPUMEHSTh (POPMYJIBI IEPUMETPA U VIO MHOTOYTOJIbHUKOB,
JUTMHBI OKPYXXKHOCTH W TUIONIAJAM Kpyra, oObeMa MPSIMOYTOJILHOTO
mapajuleNienuneqa;,  yMEHHE  OPUMEHATh  IIPU3HAKU  PaBEHCTBA
TPEYTOJIbHUKOB, TEOPEMY O CyMME YIJOB TpPEYroJbHUKA, TEOpEeMy
[Mudaropa, TpUroHOMETPUUECKHUE COOTHOIICHUS [UIS BBIYMCICHUS JUIMH,
pacCTOSIHUH, TIOIIAACH

12

YMmenue u3o0paxaTh IIockue GUIYypl M UX ~ KOMOMHaluH,
IIPOCTPAHCTBEHHBbIE (UTYPBl OT PYKH, C TOMOILBIO YEPTEKHBIX
WHCTPYMEHTOB M  3JEKTPOHHBIX CpPEICTB IO TEKCTOBOMY  WJIU
CHUMBOJIBHOMY OIMCaHUIO

13

YMmenue ONCPHUPOBATH MOHATHAMMU: IMPAMOYTOJIbHASA CUCTEMA KOOPAWHAT,




KOOPJIMHATBHI TOYKHU, BEKTOP, CYMMa BEKTOPOB, IIPOU3BEACHUE BEKTOPA Ha
YHCIIO, CKAJLIPHOE IIPOU3BEACHUE BEKTOPOB; YMEHHUE MCIIONb30BATh
BEKTOPBI M KOOPAUHATHI JJIs IPEACTABICHUA JaHHBIX U PELICHUSA 3a/1a4, B
TOM YHCJIE U3 APYTUX YYEOHBIX MPEJAMETOB U PEAbHOM KU3HH
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YMeHme OICpHUpoOBaThH IIOHATUAMMU. CTOJIONKOBBIE n KPYTOBEIC
JUarpamMmbl, TaOIUIBI, CpeiHee apuMeTUYeCKoe, MeInaHa, HauOobIIee
Y HaUMEHbIIIEE 3HAYCHUs, pa3Max YMCIOBOT0 HAbOpa; yMEHHE U3BJICKATh,
HWHTEPIIPETHPOBATh U MPEOOPa30BLIBATH HHPOPMAIUIO, MPEACTABICHHYIO
B TaiMmax W Ha JWarpaMMax, OTpaXarollyld CBOWCTBA U
XapaKTEPUCTUKU PEaTbHBIX MPOIIECCOB U SIBJIICHUI; YMEHHE PACIIO3HABATh
HN3MCHYHMBLIC BCIIMUYMHBI B OKPYXKAIOIIEM MUPC
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YMenue onepupoBaTh MOHATUSAMHU: CIIy4alHbI ONBIT (CiIy4alHbII
JKCIIEPUMEHT),  JJIEMEHTApHOE  COOBITHE  (DJIEMEHTApHBIA  HCXOJ)
CIIy4aifHOTO OTBITA, CIy4allHOE COOBITHE, BEPOSTHOCTh COOBITHS, yMEHHUE
HaXOJWTh  BEPOATHOCTU  CIIy4aHBIX COOBITUH B  OMBITaX C
PaBHOBO3MOXKHBIMH ~ JJIEMEHTAPHBIMU  COOBITUSMHU; YMEHHE peIIaTh
3aladyd METOJOM OpPraHM30BAaHHOTO TMepedopa W C UCIHOJIb30BAaHUEM
NpaBWIa YMHOXXEHHUS; YMEHHE OILIEHHUBATh BEPOATHOCTH pEATbHBIX
COOBITUH U SBIIGHWH, TOHHUMATh POJb MPAKTHUYECKU TOCTOBEPHBIX H
MAaJIOBEPOSITHBIX COOBITHI B OKPYXKAIOIIEM MUPE U B KH3HH; 3HAKOMCTBO
C TIOHATHEM HE3aBHCHMBIX COOBITHH; 3HAKOMCTBO C 3aKOHOM OOJBIINX
YHCEN U €0 POJIbI0 B MACCOBBIX SIBJICHUSIX
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YMenune BbpIOUpaATh TOAXOMSAIIMA HM3YYCHHBIA METOJ JJIS PpeIIeHUs
3a7a4¥, IPUBOJUTH IPUMEPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B
NpUPOAE W KU3HU, PACIO3HABATH MPOSIBIICHUE 3aKOHOB MATEMATHKU B
HUCKYCCTBE,  OINKCHIBATh  OTACJIbHBIE  BBLAAIOLIMECS  PE3YJbTaThI,
MOJYyYECHHBIE B XOJI€ Pa3BUTHUS MAaTEMATHKA KaK HayKd, IPUBOJUTH
MPUMEPBI MATEMATUYECKUX OTKPBITUN M UX aBTOPOB B OT€UECTBEHHOW U
BCEMHUPHOW HCTOPHUH




INEPEYEHD 9JIEMEHTOB COAEPXKXAHMUSA, IIPOBEPAEMbBIX HA OI'D 110

MATEMATHKE
Kon IIpoBepsieMblil 3JIEMEHT COACPKAHUS
1 Uucna u BBIYUCIIEHUS
1.1 Hatypasbsble u nenble uncna. [Ipu3Haky 1enMMOCTH LIEIbIX YHCE
12 OOBIKHOBEHHBIE U JIECATUYHbIE IPOOU, MPOLEHTHI, OECKOHEUHbIE MEPUOANYECKUE
) Jpobu
1.3 PanmonanpHbie yncna. ApudmMeTnyeckue onepanuu ¢ pallioOHAILHBIMU YHCIIaMU
1.4 JleiictBuTenbHble uuCia. ApUPMETHUECKHE OMNepalnud ¢ JeHCTBUTEIbHBIMU
YyHCJIaMU
15 [Tpubnmxénnbie BBIMMCIICHWA, [PABHIA OKDYIVIEHMA, IPHKHIKA M OLCHKA
pe3ylibTaTa BRIYUCICHUN
2 Anrebpanyeckue BHIPAXKECHHUs
2.1 BbykBeHHbIE BbIpOXKEHUS (BBIPAKECHHSI C TEPEMEHHBIMH )
29 Crenenp ¢ 1nenbiM mnokaszareneM. CTeneHb € palMOHAIbHBIM IOKA3aTEJIEM.
) CBoOIICTBa CTENEHU
2.3 MHOTrO4ICHbI
2.4 Anrebpanueckast 1poOb
75 Apudmernueckuit KOpeH HaTypaJibHOU cTeneHu. JIecTBus ¢ apuMeTUIECKUMHU
KOPHSIMU HAaTypaJIbHOW CTENEHU
3 YpaBHEeHMsI U HEpaBEHCTBa
31 [enbre n IpoOHO-palMOHaIbHbIe ypaBHEeHUS. CHCTEMbI U  COBOKYITHOCTH
ypaBHEHUH
39 Llenpie u apoOHO-panMoHanIbHbIe HepaBeHCTBA. CHUCTEMBI M COBOKYITHOCTHU
HEPABEHCTB
3.3 Pelienne TeKCTOBBIX 3a7a4
4 YucnoBble TOCIEN0BATEILHOCTH
4.1 ITociemoBaTeabHOCTH, CIIOCOOLI 3aJaHUs TTOCJIEA0BATEILHOCTEN
4.2 ApudmMernueckas u reomeTpuaeckas nmporpeccuu. @opmyiia CI0KHBIX MPOIICHTOB
5 DyHKIMHU
dynkus, crnocoObl 3amanus GyHkiuu. ['padux dyakmumn. O6macTs onpeneneHus
U MHOXecTBO 3HaueHud  ¢ynkmmu. Hymm  pyskmum.  [IpomexyTku
5.1. 3HAKOIMOCTOSHCTBA. [IpoMEXyTKH MOHOTOHHOCTH (YHKIHMH. MaKCUMyMbl U
MUHUMYMBI (pyHKnnu. Hawmbonbliee w HawMeHbllee 3HAYeHUE (YHKIMU Ha
IPOMEKYTKE
6 KoopanHaTe! Ha IpsIMOM M IIIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapTOBBI KOOPAMHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuyeckue Gurypsl U UX CBOMCTBa
7.2 TpeyronbHUK




7.3

MHOFOYFOJ'IBHI/IKI/I

7.4 OKpy’>KHOCTb U KpyT
7.5 M3mepeHne reoMeTpruiecKuX BEJIMUNH
7.6 BekTopbl Ha INIOCKOCTH
8 BeposiTHOCTh M cTaTUCTHKA
8.1 OnucarenbHas CTATUCTUKA
8.2 BepositHOCTB
8.3 Kombunaropuka
8.4 MHoxecTBa
8.5 ['padnl




YUYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOT'O IMTPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1IJIS1 YYHEHUKA

Marematuka. Anrebpa: 7-it kjacc: 6a30BbIi ypoBeHb: yueOHUK; 15-e uznanue, nepepadoTaHHOE
MakapsiueB FO.H., Munatok H.I'., HemikoB K.W. u np.; nox penakuueit TensikoBckoro C.A.
AxnuonepHoe obmiectBo «M3narensctBo «lIpocsenienne

METOIUYECKHUE MATEPHAJIBI UISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://edsoo.ru/mr-matematika
https://edsoo.ru/metodicheskie videouroki/
https://go2phystech.ru/
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