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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBIAE€TCS OJHUM W3 OIOPHBIX KYPCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHA 00ECTIEYNBACT U3YUCHUE IPYTUX TUCIHUILINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHME HEOOXOAUMO [IJIst
MPOJIOJKEHUS 00pa30BaHus U B MOBCEIHEBHOM >kU3HU. Pa3BuTre y 00yyaromuxcs
HAyYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUM U CYIIHOCTH alreOpandecKux
abcTpakimii, cnoco0e OTpaKEHHUsI MAaTEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B MPUPOJE W OOIIECTBE, POJIU MaTEMaTHYECKOTO MOJCIUPOBAHMS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
U Ka4eCTB MBIILJICHUS, HEOOXOIMMBIX AJIsl aallTallid B COBPEMEHHOM LIU(POBOM
oOmecTtBe. M3ydyenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHMBAaTh, HAXOAWUTh 3aKOHOMEPHOCTH, TPEOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOM JECMCTBHSI U BBIBOBI,
dbopMynupoBath yTBepkAeHUs. OCBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTHYECKOI0 MBIIUIEHUS] OO0YyYarolMXCsA: OHM HCHOJB3YIOT JACIAYKTUBHBIE U
WHAYKTUBHBIE pacCyXJeHus, 0000IIeHNe 1 KOHKPETH3AINI0, abCcTparupoBaHue u
ananoruto. OOyueHwe  aireOpe  MOpPEANojaraeT  3HAUYUTEIBbHBIA  00BEM
CaMOCTOSITEJIbHOM  JIEATEIBHOCTH  OOYYaroIMXcs, IO3TOMY CaMOCTOSITENIbHOE
pelIeHre 3a1a4 ABIISETCS peaau3alueil 1e1TeIbHOCTHOTO MPUHIIMIA 00Y4YEeHHUS.

B cTpykType nporpamMMsl yaeOHOTO Kypca «Anredpay At OCHOBHOTO OOIIETo
00pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COACPKATeIbHO-METOANYECKUE JINHUU:
«Yncna W BBIYUCICHUA», «ANredpandyecKkue BBIPAXKCHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkiun». Kaxgas Hu3 3THX CoJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBAETCs Ha MPOTSHKEHUM TPEX JIET U3YUEHHUs Kypca, B3aUMOJIECUCTBYS C
JPYyTUMH €ro JuHusMU. B Xojae u3ydeHuss ydeOHOro Kypca oOOydaromumcs
MPUXOJIUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy Y4eOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEJICTaBICHHbIE BO BCEX OCHOBHBIX pazjenax
MaTEMaTU4YECKOT0 00pa30BaHUs M CIOCOOCTBYIOIIUE OBJIAJICHUIO OOYYAFOIIMMUCS
OCHOB  YHUBEPCAIBHOTO  MaTeMaThueckoro s3bika. CopaepkarenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTro Kypca «Airedpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHUM «Yucia W BBIYMCICHUS» CIYXKHT OCHOBOM ISt
JABHEUIIIETO M3yYeHUS MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYarOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsi IOBCEAHEBHOM
XU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBSI3aHO C PAlMOHAIBPHBIMM WU HPPALUOHAIBHBIMH YHUCIaMH, (HOPMHPOBAHHEM



MIPEICTABIICHUI O IEUCTBUTEIILHOM UKciie. 3aBepIIeHHE OCBOCHUSI Y CIIOBON TUHUU
OTHECEHO K cpeiHeMy 0011eMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandeckux JIMHUM — «AJreOpandecKkre BhIPaXeHUs
U «YpaBHEHHUS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUAIOIIMXCS
MaTEeMaTHYeCKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX MPEIMETOB U TPAKTUKO-OPUEHTUPOBAHHBIX 3a71a4. Ha ypoBHE OCHOBHOTO
oOmero oOpa3zoBaHusi y4eOHbIH MaTepHall TPYNIUPYETCS BOKPYT pallMOHAIBHBIX
BBIpaXEHUIN. Anredpa JAEMOHCTpUPYET 3HAUCHHE MaTEMAaTHKU KakK S3bIKa s
MOCTPOCHUS MaTEeMaTHYECKHX MOJENCH, OMUCaHWs TPOIECCOB U  SABICHUMN
peanibHOTO MUpa. B 3amaun oOyuenus anredpe BXOIAT TaKKe JabHEHIIIee pa3BUTHE
QITOPUTMHYECKOTO MBIIUICHHS, HEOOXOIMMOTO, B YaCTHOCTH, I OCBOCHHUS Kypca
uHQOpMATUKHA, ¥  OBJIAJICHUE HaBbIKAMU  JICIYKTUBHBIX  PACCY>KICHUHU.
[IpeoOpazoBanre CUMBOJBHBIX (POPM CIOCOOCTBYET pPa3BUTHIO BOOOpaXKEHWS,
CIIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPYECTBY.

Coneprkanve QyHKIIMOHAIBHO-TPAPUIECKON JTMHUY HAIEICHO Ha MOJIyYCHHE
OOy4JaronMMHUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIIEeW MaTeMaTHYECKON MOJENH
JUTSI OMMCAHUS U UCCIICJIOBAHUS pa3HOOOPA3HBIX MPOIIECCOB U SABJICHUM B IPUPOE U
oOmecTBe. M3yueHne maTepuaia cnocoOCTBYET pa3BUTHIO Y OOYHAIOIINXCSI YMEHUS
UCIIONB30BaTh pa3jMuYHbIe BBIPA3UTEIBHBIE CPEACTBA S3bIKA MAaTEMaTHUKUA —
CJIIOBECHBIC, CHUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaJ B (opMupoBaHHE
MPEICTABIICHUM O PO MAaTEMAaTUKU B PA3BUTHH [IUBUJIM3ALUU U KYJIbTYPHI.

CornacHo yuyeOHOMY IUIaHy B 7-9 Kkjaccax wu3ydaercs Y4eOHbIH Kypc
«Anre0Opa», KOTOPBIA BKIIOUAET CIEAYIONIME OCHOBHBIC Pa3felibl COICpPIKAHUS:
«Yncna W BBIYUCICHUA», «ANredpandyeckue BBIPAXKCHUS», «YpaBHEHUS U
HEpaBEHCTBA», « DYHKIIHI.

Ha usydenue yue6HOro Kypca «Anredpa» orBoautcst 306 yacos: B 7 kiacce —
102 gaca (3 ygaca B Heaenro0), B 8 kinacce — 102 gaca (3 yaca B Hefiemr0), B 9 Kiacce
— 102 gaca (3 gaca B HeACIIO).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Yuciaa v BBIYMCICHUA

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXO] OT OJHOU (OPMBI 3aIUCH
npobeit k gpyroil. IloHsTwe palMOHAIBLHOTO 4YHCHA, 3alUCh, CpPaBHEHUE,
yIOPSAOYMBAHUE  PALMOHAIBHBIX uucen. Apudmerndeckue JEHCTBUS €
palMOHAIBHBIMYA YHMCiIaMu. PelieHue 3agad u3 peaibHOW NPaKkTUKW HA 4acTH, Ha
JpoOH.

CreneHb C HaTypallbHBIM [IOKa3aTeJeM: OIpe/esieHne, NpeoOpa3oBaHHe
BBIPKEHUII HA OCHOBE OIPEENEeHUs, 3auCh O0NbIIKUX yncen. [IpoleHTsl, 3anuch
IPOLEHTOB B BHUJIE ApoOU U ApoOU B BHUJIE IPOLEHTOB. TpH OCHOBHBIE 337aud Ha
IIPOLICHTBI, PELICHUE 3a7a4 U3 PEAIbHOM MTPAKTUKHU.

[IpumeHeHne TPU3HAKOB  JEIUMOCTH, PA3JIOKEHUE HA  MHOXKUTEIU
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTM, B TOM 4HCIe TOpsimMas ©W  oOparHas
IIPONIOPLIUOHAIBHOCTH.

Aare0panvyecKue BbIPpAKEHUSA

[lepemeHHBIE, YNCITOBOE 3HAYECHHUE BBIPAKEHUSA C IEPEMEHHOU. JlomycThMBbIe
3Ha4YECHUS NepeMeHHBIX. [IpencraBnenue 3aBUCUMOCTH MEXKy BEJIMYMHAMU B BUJIE
bopmynbl. Beruucienus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BbIPAXKEHUH,
TOXXJIECTBEHHO paBHbIC BBIPAXCHHS, TNpaBWiIa MpPeoOpa3oBaHUs CyMM U
MPOU3BEJICHUH, TIPAaBHIIa PACKPHITHUSI CKOOOK U IPUBEICHUS TTOTOOHBIX ClIaraeMbIX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTEIEM.

OpnHowiensl 1 MHOTOWIEHBI. CTeneHp MHOrowIeHa. CiioKeHue, BHIYUTAHMUE,
YMHO@XEHHE MHOTOWJICHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBapaT CyMMBI
Y KBaJpar pasHocTu. @opmyia pa3HOCTH KBaAPATOB. Pa3nokeHrne MHOTOUYJICHOB Ha
MHOKUTEU.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUEe, KOpeHb YpaBHEHHs, IpaBuUja NpeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCUJIBHOCTh YPABHEHUU.

JluHenHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YpaBHEHMUS, PEUIEHUE JINHEUHBIX YpaBHEHUI. COCTABIICHHE YPABHEHU IO YCIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a/1a4 € MOMOUIBIO YPABHEHUM.

JIuneliHoe ypaBHEHUE C IBYMs Ie€pEMEHHbIMU U ero rpaduk. Cucrema IByx
JMHEMHBIX YPaBHEHUW C JBYMs IEpEMEHHbIMU. PermieHue cucrem ypaBHEHUU
criocoboM noAcTaHoBKU. [IpuMepsl pereHnst TEKCTOBBIX 3a/1a4 ¢ TOMOIIIBIO CUCTEM
YPaBHCHUU.

DyHKIMHA



Koopnunara Touku Ha npsimoil. HucaoBbie mpoMexyTku. Pacctosinue Mexy
JIByMSI TOUKaMU KOOPJMHATHOU MPSMOH.

[IpsimoyrosibHasi cucteMa koopAuHat, ocu Ox u Oy. AlGcuucca U opJauHaTa
TOUYKH Ha KOOPJIMHATHOMN TI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenue rpaduxoB peanbHbIX 3aBUcuMOcTel. [lonsatue pynkuuu. I'paduk pyHkmm.
CgoiictBa ¢yukimii. Jluneiinas ¢yukiws, e€ rpaduk. ['paduk GyHkuuu y = [x|.
['paduyeckoe pernieHre TUHEHHBIX YPaBHEHUH U CUCTEM JTMHEHHBIX YPaBHEHUH.

8 KUIACC

Yucaa v BBIYMCICHUSA

KBagparHbiii kopeHb u3 uucna. [loHsiTue 00 uUppalMOHAIBHOM YHCIIE.
Jecsatuunbie TpUOIMKEHUST UppalMOHAIBHBIX yucen. CBolicTBa apuMeTHUYECKUX
KBaJIPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPEoOpa30BaHUIO YUCIOBBIX BBIPAKEHUN
Y BBIYUCJIEHUAM. [efiCTBUTENbHBIC YUCIIA.

CreneHb ¢ LUENbIM MoKaszaTeneM U e€ cpoiicTBa. CTaHgapTHas 3aUCh YKCIa.

AnreOpandeckue BRIpOKCHUSIAJIre0pandecKue BhIPaKeHus:

KBanparnsiil TpEXUIICH, Pa3IOKEHUE KBAIPATHOTO TPEXWICHA HA MHOKUTEIH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anreOpanueckoil apoowu.
CrnoxxeHue, BBIYMTAHHE, YMHOXKECHHE, JICJICHHE anredpandeckux JapoOei.
PannonansHbIe BRIpaXKEHHS U X ITpeoOpa3oBaHue.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHMS M HEPABEHCTBA

KBaapatHoe ypaBHeHue, hopmyia KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema
Buera. Pemienue ypaBHEHUN, CBOIAIIMXCS K JIMHEWHBIM W KBaJPaTHBIM.
[Ipocreiime qpoOHO-paMOHAIBHBIE YPABHEHUS.

['paduueckas uHTEpHIpeTalvsl YpaBHEHUM C ABYMS MEPEMEHHBIMU M CUCTEM
JIMHEMHBIX YPAaBHEHUW C JABYMs NE€pEMEHHBIMHU. lIpuMepsl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 aareOpanvdeckuM CrocoOoMm.

HucnoBble HEPABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ OAHOM MEPEMEHHOM.
PaBHOCWJIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OIHOW IIEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue pynkiuu. OOIACTh OMPEACIICHNS U MHOXKECTBO 3HAYCHUH (PYHKITUH.
Crioco0bl 3aaHus (PYHKIIHI.

I'padux ¢dynkumu. YUrenne cBoictB dyHKumuu mno e€ rpaduxy. [Ipumeps
rpadukoB GYHKINMA, OTPAXKAIOIMINUX PEATbHBIE MPOIECCHI.



@DyHKIIUY, OMUCHIBAIOIINE TPSIMYI0 M OOpaTHYI MPOMOPIHOHAILHBIC
3aBHCHMOCTH, HX rpadukn. OyHKIuK y = x2, y = x3, y = \x, y=|x|. T'paduueckoe
pelIEeHNE YPaBHEHUI U CUCTEM YPaBHEHUM.

9 KJIACC

Yucaa v BIYMCICHUA

PanronanbpHbie 4KCla, UppallMOHANIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUHBIE
JecsTHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, ICHCTBUTEIbHBIC YUCITIA
KaKk OCECKOHEUHbIEC JAECATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEK]Ty MHOKECTBOM JICUCTBUTEIBHBIX YACENI U KOOPAUHATHOM MPSMOM.

CpaBHeHME [J€HCTBUTENIBHBIX 4YHCEN, apuU(METUUYECKHEe JEHCTBUS C
JNEWCTBUTEIBbHBIMU YUCIAMU.

Pa3mepbl OOBEKTOB OKPYXKAIOWIET0 MHPA, UIMTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MHUpE.

[TpubnmxE€HHOE 3HAUEHUE BEIMYMHBI, TOUYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u onieHKa pe3ybTaToB BEIYUCIICHUM.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEHME. Pemenne ypaBHEHUM, CBOASAIINXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHME. PenieHue ypaBHEHM, CBOASIINUXCSA K KBaJpPaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pemieHus ypaBHEHUN TPETbEN U YETBEPTOU
CTEIICHEU Pa3JIOKEHUEM Ha MHOXKHUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PelieHune TEeKCTOBBIX 3ajiay
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem aByX
JIMHEMHBIX YPABHEHUN C ABYMsI IEPEMEHHBIMU. PellieHne cucTteM IByX ypaBHECHUM,
OJIHO W3 KOTOpPBIX JHUHEHHOe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienrne nMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOW. PemenHue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW TNepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padrueckas wHTEpHperanyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMH.

OyHKIMNPYHKIUA

KBagparuunas ¢ynkuwms, e€ rpadpuk u cBoicrBa. [lapabona, KOOpAMHATHI
BEPIIMHBI TapabOoIIbl, 0Ch CAMMETPHUH MTapaA0OJIBI.

I'paduxn pyrximit: y =kx, y =kx + b, y =k/x, y = x3, y =Vx, y = |x|, u ux
CBONCTBA.



Yucnosele  moCHeAOBaTEIbHOCTUYHCIOBBIE  MOCIEI0BATEAbLHOCTH M
Nporpeccuu

[loHsAiTHE YHCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHHME IIOCIEN0BATEIBHOCTH
peKkyppeHTHOI popMyoit u hopmysiol n-ro dieHa.

Apudmernueckass U reoMeTpuueckas mporpeccuu. QopMmynbsl n-ro 4ieHa
apu(MeTHIeCKo U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MIEPBBIX 71 UJICHOB.

N300paxeHne 4YIEHOB apHU(PMETHUECKON W TEOMETPHUYECKOW MpOrpeccuid
TOYKaMHM Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIMAIBHBIN POCT.
CnoxHbIE TIPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE Ppe3yJbTaThl OCBOCHHS TIPOrpaMMbl y4eOHOTO Kypca
«Anredpa» XapaKTepu3yrTCs:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMY H© HACTOSIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHBIM  OTHOIIEHUEM K  JIOCTHXKEHHUSIM  POCCHMCKUX
MAaTEMATUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIOJIHEHUIO 00SI3aHHOCTEH Ipak/laHWHA U peau3allii ero
npaB, TMPEJICTABICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3IMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYP TPa’KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPaJIbHO-3TUUYECKUX MTPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha aKTMBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUsI Ha TPOTSHDKEHUM BCEHM JKU3HU MJIs yCHEIIHOW TpodeccruoHambHON
JEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K OMOILMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKNUX OOBEKTOB, 3ajlayd, PEUICHUM, pPacCYXKIECHUM, YMEHHUIO BHUIETH
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTAlME B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPECTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS UEJIOBEKA, MIPUPOJIBI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HaykKH Kak cQepbl YelloBeueCcKOi
JEATEeIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl PA3BUTHUS ITUBHIIM3ALINU,
OBJIJICHUEM SI3BIKOM MAaTEMATHUKU M MAaTeMaTUYECKOW KYJIbTYPOM KakK CpeICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM NPOCTEUIIMMU HaBBbIKAMU HCCIIEIOBATEIbCKON
JEATEIIbHOCTH;



6) ¢usmueckoe BocnuTtanue, GopmMHupoBaHHMEe KYJbTYPbl 310POBbS H
IMOUMOHAJIBLHOIO 0JIArONOJIYYHs:

FOTOBHOCTBIO TMPHUMEHSTh MATEMAaTHYECKUE 3HAHWUS B HMHTEpecax CBOETO
3I0pPOBBsl, BEICHHMSI  3JI0POBOTO  00pa3a JKW3HH  (3J0pOBOEC  IHUTAHHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTHABIXa, pErysapHas ¢uznueckas
aKTUBHOCTB), CPOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTO0 K€ IMpaBa JAPYroro 4eioBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA IPUMEHEHUE MATEMATUYECKUX 3HAHUM JUISl PELICHHUS 33/1a4 B
00JIaCTH COXPAHHOCTH OKPYKAIOIIEH CPe/Ibl, TUIIAHUPOBAHMSI TIOCTYIKOB M OIEHKH
HX BO3MOXXHBIX MOCIICJICTBUI ISl OKPYKAIOIIEH Cpejibl, OCO3HAHUEM TJI00aTBbHOTO
XapakTepa IKOJOTHUECCKUX TTPOOJIeM U IMyTel UX PEIICHUS;

8) ajanranus K U3MEHAKINMMCSH YCJOBHAM COLMAJBLHON M NMPUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEU KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YUYUTHCS Yy JPYTUX JIOJICH, MPUOOpETaTh B COBMECTHOHN IEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJUMOCThIO B (DOPMHUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
bopMyIMpOBaTh WS, IIOHITHS, TUIIOTE3bl 00 00BEKTAX U SABJICHUSAX, B TOM YHUCIIC
paHee HEM3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEM, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeHCTBUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH U

MOCJIENICTBUS, POPMUPOBATH OIIBIT.
METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3zoBble Jiornueckue aeicTBUA:

e BBIIBILITh U XapaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, MOHATHI, OTHOLICHUM MEXIy MOHATHAMH, (POPMYIHPOBATH
ONpENeNeHUs] TMOHATUM, YCTAHABIMBATh  CYIIECTBEHHBIM  MpPU3HAK
KJaccu(ukanmy, OCHOBaHUA JUisi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTI0 aHAJIN3a;

e BOCIPUHUMATH, (POPMYIUPOBATH U  MPeoOpa3OBBIBATh  CYXKICHUS:
yTBEpAUTENIbHbIE W OTpULIaTElbHbIC, €IUHUYHBIE, YacTHbIE M OOIIue,
YCIIOBHBIE;



BBISBJISITh ~ MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
OpoTUBOpeuMss B (akTax, JAHHBIX, HAONIONECHUSAX U YTBEPKICHUSX,
npejyiaraTb KpUTEPUU AJIs BBIABIICHUS 3aKOHOMEPHOCTEHN U POTUBOPEUNIA;
JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
pa3bupath J10Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKIECHUH (IIPSIMbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITENIbBHO HECJIOXHbBIE JOKa3aTeJIbCTBA
MaTeMaTHYeCKux (PakToB, BBICTpaMBaTh AapTryMEHTALMIO0, TPUBOAUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;
BBIOMpATh CIOcO0 pemeHuss y4yeOHOW 3aaauyd (CpaBHUBATH HECKOJIBKO
BapUaHTOB peEUIeHMs, BbIOMpaTh Haubosiee MNOAXOASIIUNA € YYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble ucciieioBare/ibCKHue JAeiiCTBUSA:

WCITOJIB30BaTh BOMPOCHI KaK MCCIIENOBATEILCKHN MHCTPYMEHT MO3HAHUS,
dbopmyIMpoBaTh BOMPOCH], (UKCHUPYIOIIUME MPOTHBOPEUYUE, MPoOIemMy,
CaMOCTOATENILHO YCTaHaBIMBAaTh HCKOMOE U JaHHOe, (HOpPMHUPOBATH
TUIO0TE3Y, apTyMEHTUPOBAThH CBOIO TIO3UIUIO, MHEHHUE;

IPOBOJAUTH 1O CaMOCTOSITEIBHO COCTABJICHHOMY IUIaHY HECIOXHBIN
AKCIIEPUMEHT, HEOOBIIIOE UCCIEIOBAHUE IO YCTAHOBIICHUIO 0COOCHHOCTEN
MaTeMaTHYECKOro 00bEKTa, 3aBUCUMOCTEH 00OBEKTOB MEXTY COOOM;
CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
NPOBEAEHHOTO HAOMIONCHNUS, UCCIEIOBAHMS, OICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUIA;

MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TPOIECCa, a TaKKe BBHIABUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora c nndopmanmueii:

BBISIBJISITH HEJOCTATOYHOCTh W M30BITOYHOCTh HH(OpPMAIMH, JTAHHBIX,
HEOOXOUMBIX JIJISl peUIeHUs 3a1a4u;

BBIOMpATh, AHAIU3UPOBATh, CHUCTEMATU3UPOBATh U WHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB M (JOPM IIPEICTABIICHUS,

BBIOMpATh (GopMy TMpeACTaBiICHUS HWHPOpMAIMM H WLIIOCTPUPOBATH
peliaemMple 3a/Jadyd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTH WH(OOpPMAIMU TIO KPUTEPUAM, MPEIJIOKECHHBIM
yauTesneM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

BOCIIPUHUMATH U (1)OpMy.TII/IpOBaTB CYXKIACHUA B COOTBECTCTBUU C YCIIOBUSAMU
H CJIsIMHA O6H_ICHI/I$I, SICHO, TOYHO, I'PaMOTHO BBIpaKaTb CBOIO TOUKY 3PCHUA



B YCTHBIX M MUCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOJy PEIICHUS
3a/1a4i, KOMMEHTHUPOBATh MOJyUYEHHBIN PE3yJIbTaT;

B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BOIPOCHI O CYIIECTBY 00CYK/1aeMOM TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKa3bIBaTh UJICH, HAIlEIEHHBIC HA MOUCK
peIlIeHUsl, COMOCTABISATH CBOM CYXKIEHHUS C CYXICHUSMHU JIPYTUX
YYaCTHUKOB Juaiora, oOHapy>KMBaTh pa3inuve U CXOJCTBO IMO3WIIHM, B
KOppeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;
OpEJICTaBIsITh  PE3yNbTaThl  pEHIeHHs  3aJadd,  OSKCIEPUMEHTA,
UCCJIEIOBaHMSI, IPOCKTA, CAMOCTOSITENILHO BRIOMPATH (pOpMAT BHICTYTICHUS
c y4€TOM 3aj1a4 Mpe3eHTAMU U OCOOCHHOCTEN ayAUuTOpUH;

MOHMMATh U UCIOJIb30BATh IPEUMYILIECTBA KOMAaH/IHOM U MHIUBUIYaIbHON
paboThI ITPU PEIICHNUN YYEOHBIX MaTEMaTUUECKHX 3a/1ay;

NPUHUMATH 1EJIb COBMECTHOU ACSITENbHOCTHU, TUIAHUPOBATh OPTaHU3AIIUIO
COBMECTHOM palOThl, pacmpenessaTb BHUABI padOT, TOrOBApUBATHCH,
o0Cy>KIaTh IPOLECC U pe3ysIbTaT padboThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYyNIoOBbIX (opmax paboTsl (oOCykaeHus, oOMEeH
MHEHHUSIMHU, MO3TOBBIE IITYPMbI U APYTHE), BHITIOIHATH CBOIO YaCTh PAOOTHI
U KOOPJMHHUPOBATH CBOM JACUCTBHS C JAPYTMMH YJICHAMHU KOMAaH/IBI,
OLIEHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIE YyHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJIAThH IJIaH, aJICOPUTM peIIeHUs 3aAauu (MU €ro
4acTh), BBIOUpATh CIOCOO pEIICHHS ¢ Y4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BApUAHTHI pEUIEHUH C YYETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

BJIaJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIIecca U pe3ysbTara
peleHns MaTeMaTHIEeCKOM 3a/1a4u;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH [IPH PEILICHUN 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
HaMJIEHHBIX OIIMOOK, BBISIBJIEHHBIX TPYAHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA IESITEIBbHOCTH ITOCTABICHHON LIENIN U
YCIOBUSIM, OOBSICHATh MPUYUHBI JOCTHKEHUSI WU HEJOCTHKEHHUS LEIH,
HAXOJUTh OIIHUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATDBI



K koHny oOyueHuss B 7 Kkjacce OOyYarOIIMKCA MOJIYYHUT CIEIYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

Yuciaa v BIYMCICHUA

BreImonHsaTh, codeTas yCTHbIE M MUCBMEHHBIE TPUEMBI, apuUPMETHUECKHE
JEHCTBHUS C PAallMOHAIIBHBIMU YUCIIAMH.

HaxoauTs 3HaueHHsI YMCIOBBIX BBIPAXKEHUN, MPUMEHSITHh pa3zHOOOpa3HbIE
CHOCOOBbI U MPUEMBI BBIUMCICHUS 3HAYEHUM APOOHBIX BBIPAXKEHUM, COAEpIKAIINX
OOBIKHOBEHHBIE U JIECITUUHBIE TPOOH.

[lepexonuTh OT OnHOM (HOPMBI 3aITUCH YUCEN K APYroi (mpeoOpa3oBBIBATH
JECATUYHYIO TPOOh B OOBIKHOBEHHYIO, 0OBIKHOBEHHYIO B IECATUYHYIO, B YaCTHOCTH
B 0€CKOHEYHYIO JACCATUUHYIO IPOOH).

CpaBHHBATh U YIIOPSIOYMBATh PALlUOHAIBHBIE YHCIIA.

OKpyIJITh Ynca.

BBITTONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAUCHHI
YUCJIOBBIX BBIPAKXECHUI. BBINOIHATE ACHCTBUSA CO CTENEHAMM C HAaTypaJbHBIMU
NIOKAa3aTeJIsIMH.

[IpuMeHATh MPU3HAKH JIEITMMOCTH, PA3JIOKECHUE HA MHOKUTEIN HATYPAJIbHBIX
quced.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, IPONOPLUMOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMH, HWHTEPIPETUPOBATH
pe3ynbTaThl peIeHus 3a4a4 ¢ YYETOM OTPAaHWYEHHUH, CBSI3aHHBIX CO CBOMCTBAaMHU
paccMaTpUBaEeMbIX OOBEKTOB.

AJsiredOpanvecKue BbIPpAKEHUA

Hcnonb30BaTh anredpanyecKyro TEPMUHOIOTHIO U CUMBOJIMKY, TPUMEHSTH €€
B IIPOLIECCE OCBOCHMS YUeOHOTO MaTepuania.

Haxoauts 3HaueHMss OyKBEHHBIX BBIPRXKEHUH MPHU 3aJaHHBIX 3HAYCHHSIX
NIEPEMEHHBIX.

BoInonHATh Npeodpa3oBaHus LENOT0 BHIPAXKEHHUS] B MHOTOWIEH TPUBEACHUEM
MOIOOHBIX CJIaraeMbIX, PACKPHITHEM CKOOOK.

BBINIONHATE YyMHOKEHHE OJHOWIEHA HA MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOYJICH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCyIecTBIATh PA3J0)KEHUE MHOTOWICHOB HA MHOMKHTEIH C IOMOIIBIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOKUTES, TPYIIIUPOBKH CIaraeMblX, IPUMEHEHUS
(bopMyI1 COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3zoBaHUsi MHOTOUYICHOB ISl PELICHUS Pa3IMYHbIX 3ajad
U3 MAaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU IIOKA3aTEIsAMU LIS
npeoOpa3oBaHUsl BEIPAKCHUH.

YpaBHeHMS U HEPaBeHCTBA



Pemate nuHENHBIE ypaBHEHUS C OJHOW NEPEMEHHOM, MPUMEHSS IPaBUJIA
Mepexo/ia OT UCXOAHOTO YPABHEHUS K PAaBHOCUIIBHOMY emy. [IpoBepATh, sABISIETCS
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[IpumeHsTh rpaduyeckre METOJIbI IPU PEIICHUN JIMHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[logOupaTe npuUMepbl Map 4YUCEN, SBIAIONIMXCS PEIICHHEM JUHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CTpouTh B KOOPAWHATHOM TIOCKOCTH IpaK JIMHEHHOTO ypaBHEHUS C IBYMS
NEPEMEHHBIMH, MOJIb3YACH TPaUKOM, IPUBOAUTH IPUMEPHI PEIICHNUS YPaBHEHHUS.

PemaTp cucTeMbl 1ByX JIMHEWHBIX YPaBHEHUI C IBYMs IEPEMEHHBIMU, B TOM
quciie rpadu4ecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YPAaBHEHMM MO YCIOBHIO 3a7a4H, HHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
34/1a41 MOJYYECHHBIN pE3yJIbTAT.

DOyHKUIMHA

N300paxaTh Ha KOOPIAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KHU, HHTEPBAJIbL, 3alIMCHIBATh YUCIOBBIE IPOMEKYTKHU Ha
anreOpanyecKoM si3bIKe.

OTMeuaTh B KOOPJAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOPIAWHATAM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIHUU y = [X|.

OnucelBaTh C TOMOUIbIO (QYHKIMA HW3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTb, BPEMS, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOUMOCTb,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonute 3HaueHne PyHKIIMHU MO 3HAUCHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii cocod MPeACTaBICHHUS W aHalu3a WHOOpMaIuwy,
U3BJIEKAaTh U UHTEPIPETUPOBATH UHPOPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi TMOJIYYUT CIIECAYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HadaJIbHbIE IMPEACTABICHHUS O MHOXECTBE JIEHCTBUTEIBHBIX
YuCeJ JUIsl CPABHEHUSI, OKPYTJIEHUSI U BBIYMCICHUH, U300paxaTh JIeHCTBUTEIIbHbBIE
Yyciia TOYKaMU Ha KOOPAUHATHOU IIPSAMOM.

[TpumensTh moOHATHE apU(pMETHUYECKOrO0 KBaJPATHOTO KOPHs, HaXOAWUThb
KBaJIpaTHbIE KOPHH, UCIIOJB3Yysl MPU HEOOXOTUMOCTH KaJIbKYJISTOP, BBITIOIHSATH
npeoOpa3oBaHus BBIPAKEHUN, COJEPKAIIUX KBAAPATHBIE KOPHHU, HCIONb3Ys
CBOMCTBA KOPHEH.

Hcnonb3oBaTh 3anmucu OOJIBIIMX M MaJIbIX YUCEN C MOMOILIBIO JECITHYHBIX
npoOeit u creneneit yucna 10.



AnredOpanveckue BbIPAKEHUS

[IpyMEHATh TOHATHE CTENEHU C LENbIM IOKa3aTEJIEM, BBINOJIHATH
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBITIOTHITE TOXACCTBEHHBIE MPEOOPa30BaHMS PAIMOHATBHBIX BRIPAKEHUN HA
OCHOBE MPaBUJI ACUCTBUI HaJ MHOTOUYJICHAMH U alreOpandeCKUMH APOOSIMHU.

PacknanpiBaTh KBapaTHbIN TPEXUIIEH HA MHOKUTEIN.

[IpumensTh npeodpa3oBaHUs BEIPAXKEHUM JIs pEHICHUsT PAa3IMYHbIX 3a/1a4 U3
MaTEeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHNS U HEPABEHCTBA

Pemiath fMHEMHBIC, KBaJlpaTHbIE yYpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI IByX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIINE UCCIIECIOBAHNS YPABHEHUM U CUCTEM YpPAaBHEHUH, B
TOM YHCJI€ C TPUMEHEHUEM T'paPUUECKUX MpeACTaBICHUM (yCTaHABIUBATh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
nmpouee).

[lepexoauTh OT crnoBecHON (GOPMYIHPOBKH 3a7adu K €€ anredpandeckoit
MOJEIN C IIOMONIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ[a4M MOJIyYEHHBIN pe3yybTar.

[IpuMeHsTh CBOMCTBA YUCIOBBIX HEPABEHCTB /IS CPABHEHU S, OLICHKH, PelIaTh
JUHEHWHBIC HEPABEHCTBA C OJIHOM IEPEMEHHOM 1 MX CUCTEMBI, 1aBaTh rpaMIeCcKyIo
WJUTFOCTPALIUI0 MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[loHrMaTh W UCTHOJB30BaTh (PYHKIIMOHAIBHBIC MOHSTUS U SI3BIK (TEPMUHBI,
CUMBOJIMUECKHE OOO3HAYCHUS), ONPENSsaTh 3HAUYCHUE (PYHKIMHU IO 3HAYCHUIO
apryMeHTa, OrpeeNiaTh CBOMCTBA (PYHKITH 10 €€ rpaduky.

Crtpoutb rpaduku dJeMeHTapHbIX QYHKUIUN BUJIA:

y=k/x,y=x2,y=x3,y=x|,y= X, OIIHCHIBATH CBOHCTBA YHCIIOBOM (DyHKINHA
o e€ rpaduxy.

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi TMOJYYUT CIIECAYIOIINE
MPEAMETHBIE PE3YIbTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAIOUYMBATH PAllUOHAJIBHBIC U UPPAIlMOHATBHBIE YHCIIA.

Breinonuate apudmeTndeckue 1elCcTBUS C palluOHATILHBIMUA YUCIIaMU, COUeTast
YCTHbIE U MHUCbMEHHbBIE MPUEMBI, BBINOJIHATh BBIYMCICHUS C WPPALMOHATBHBIMU
YUCIIAMH.

Haxoauts 3HaueHUs CTENEHEN C LEJIBIMU [TOKA3aTEIIMU U KOPHEH, BBIYUCIIATH
3HAYCHUS YUCIIOBBIX BBIPAYKCHUM.

OKpyrJIsITh  TIEUCTBUTEIBHBIC YHCJIA, BBIMOJHATh MPUKUAKY pe3yJbTara
BBIUHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.



YpaBHeHUs U HEPABEHCTBA

PemaTe nuHENHBIE U KBaIpaTHbIC YPABHEHHUS, YDABHEHHUSI, CBOSIIMECS K HUM,
npocTeiine ApoOHO-pallMOHATIbHBIE YPABHEHNUS.

Pemate cucremsl IBYX JIMHEWHBIX YPAaBHEHUM C JABYMS IIEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJHO YPABHEHUE HE SABIISIETCS JIMHECUHBIM.

Pemarp TekcTOBBIE 3ajauM  aJreOpanvyeckuM CHOcOOOM C  MOMOIIBIO
COCTABJICHHsI YPaBHEHUS NI CUCTEMBI [IBYX YPABHEHUN C IBYMs [IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIETIOBAHNS YPABHEHUM UM CUCTEM YPAaBHEHUH, B
TOM YHCII€ C TPUMEHEHHUEM TrpadUuecKuX MpeACTaBlIeHUN (yCTaHaBIMBaTh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUU PELICHUS, €CIIM UMEET, TO CKOJIBKO, U
mmpouee).

Pemarb sMHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300paxaTb
pelIeHre HEPABEHCTB HAa YMCJIOBOM NPSMOM, 3aIIMCHIBATH PEIICHHE C MOMOIIBIO
CHUMBOJIOB.

Pemlarb  cucTemMbl  JIMHEHHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOYAIOLME KBAJPAaTHOE HEPABEHCTBO, H300pa)xkaThb pEIICHUE CUCTEMBI
HEPABEHCTB HA YUCJIOBOM IPSIMOM, 3alIMChIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIMYHBIX 331a4.

DOyHKIUU

Pacno3naBath (yHKIMM U3y4eHHBIX BHJIOB. [loka3pIBaTh cXxeMaTHYECKU

pacnoJioKeHNe Ha KOOPIAMHATHOM IIIOCKOCTH rpadMKoB PyHKIMM BUaA: y = kx, y =
kx+b,y=k/x,y=ax2 +bx+c,y=x3,y= Vx, y = |x|, B 3aBUCHMOCTH OT 3HAYCHUIA
K02(PUILIMEHTOB, ONMMKUCHIBATH CBOMCTBA (DYHKITUH.

Crpouth U M300paxarb CXeMaTHYECKU TpaUKH KBaJAPATUYHBIX (PYHKIUH,
OMKCHIBATH CBOMCTBA KBAJPATHUHBIX (PYHKIUHI MO UX Tpadukam.

Pacno3naBaTh kBajgpaTHuHyto QYHKIUIO 10 (HopMylie, MPUBOIUTE PUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PUUKU, TEOMETPUH.

Yucii0BbIe MOCTECA0BATEIBLHOCTH H IPOTPEeCCHU

Pacno3naBaTh apu(MeTHUECKYIO U T€OMETPUUECKYIO POTPECCUU MPHU Pa3HBIX
crnoco0ax 3aJaHusl.

BbINONMHATE  BBIUMCICHHUS C  UCHOJB30BaHUEM (OpMYyNI N-ro 4jieHa
apu(PpMETUIECKON ¥ TeOMETPHUUECKON MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300pakarb 4ieHbl MOCIEI0BATEIBHOCTH TOYKAMU Ha KOOPJIWHATHOM
MJIOCKOCTH.

PemaTte 3amaun, CBS3aHHBIE C YHUCIOBBIMH IOCJIEI0BATEIBLHOCTSIMU, B TOM
qHCclie 3a7aui U3 pealbHON JKU3HM (C UCIIOJIb30BAHUEM KaJIbKYJIATOPA, [UPPOBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoauvecTBo 4acoB DJIeKTPOHHBIE
HaumeHoBaHHe pa3aejioB U TeM uudpoBbIe
Ne n/m P Konrpoabnsie IIpakruueckue (udpp )
NPOrpaMMbl Bcero o0pasoBaTejbHbIe
padoThI padoThI
pecypcbl
| Uucia u BeIYKCIICHUS. PariuoHalbHEIS 75 | bubnunoreka LIOK
qucia https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
2 1
2 ArEOPAIUECKUE BHIPKCHHA 7 https://m.edsoo.ru/7f415b90
bubnunorexka LIOK
3 ¥ PABHCHHS! H HEPaBCHCTBA 20 ! https://m.eds00.ru/7f415b90
bubnunoreka LIOK
. 1
4 Koopmamarst u rpaguicu. dyncim 24 https://m.edsoo.ru/7£415b90
bu6nmorexa LIOK
1
> Tostopenme i 0bodmenue 6 https://m.edsoo.ru/7£415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME




8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne i/m P Konrpoabnsie IIpakruyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
bubnunorexa LIOK
1 4 .K 15
ucia u Beiuucienus. Kpagpataeie KopHU hitps://m.cdsoo.ru/7f417af8
) Yucna u BeraucicHus. CTEIIEHb C HEIbIM 7 bubnunoreka LIOK
IOKa3aTeyieM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKie BEIPaKCHUS. 5 | bubnuoreka [IOK
KBanparsslii TpéxuineH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKkue BhIpaKCHUSI. 15 | bubnnoreka [JOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus U HepaBeHCTBA. KBagpaTHbie 15 | bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 13 bubnmnorexa [JOK
YPaBHEHMH https://m.edsoo.ru/7f417at8
bu6nunorexa LIOK
7 v .H 12 1
paBHEHHMs M HepaBeHCTBa. HepaBeHcTBa hitps://m.cdsoo.ru/7f417af8
bubnunorexa LIOK
8 O .0 5
YHKIHH. LICHOBHBIC HOHATHA https://m.edsoo.ru/7f417af8
but6mmorekxa [IOK
9 o . Yucrnossie 9
yHIUHH. THCIOBbIC QyHKIIH https://m.edsoo.ru/7f417af8
but6mmorekxa [IOK
10 [ToBTOpeHue u 06001IIeHNE 6 2
BTOPEHHE H HHeHH https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

[NPOT'PAMME




9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne i/m P Konrpoabnsie IIpakruuyeckue (upp )
NMPOrpamMMbl Bcero o0pa3zoBaTte/ibHbIE
padoThI padoThI
pecypcsl
| Yucna v Berunciienus. JleicTBUTeIbHBIC 9 bubnuorexa [JOK
qucia https://m.edsoo.ru/7f419d08
’ YpaBHEHHUs U HEPABEHCTBA. Y PaBHEHUS C 14 | bubnnorexa [JOK
OJIHOM IIEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 | bubmmoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
.H 16 1
4 VYpaBHeHus u HepaBeHCcTBa. HepaBeHcTBa hitps://m.cdsoo.ru/7f419d08
bubmmoreka IIOK
o 1 1
> YHIHHH 6 https://m.edsoo.ru/7f419d08
bubnmorexa LIOK
4 1 1
6 HCJIOBBIE MOCJIEI0BATENBHOCTH 5 hitps//m.cdsoo.ru/Tf419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIHS 18 | bubmmnoreka HOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0







IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KosmyecTBo yacoB DJIeKTPOHHbIE
Ne ara udpossie
w/n Tema ypoxa Beero Kontpoabusbie IIpakTuueckue fll3y‘lel-ll/lﬂ 26[?;1;0B3Teﬂbﬂme
padoThI padoThI pecypenI
1 [TonsiTHE palMOHAIILHOIO YUCIa 1
) Apudmernueckue T1eUCTBUS C 1
paIMoHaIbHBIMU YHCIIAMHU
3 Apudmernueckue T1eUCTBUS C 1
paloHaIbHBIMU YHCIIAMU
4 Apudmernueckue neiicTBus ¢ 1
paIMoHaIbHBIMU YHCIIAMHU
5 ApudmeTndeckue IeiCTBUS C 1
paIMoHaILHBIMU YHCIIAMU
6 ApudmeTnueckue IeiCTBUS C 1
paloHaIbHBIMU YHCIIAMHU
7 CpaBHeHue, ynopsi04MBaHue |
paIMOHATBLHBIX YHCE
8 CpaBHeHue, ynopsa0dnBaHUE 1
paIMOHATIBLHBIX YHCE
9 CpaBHeHue, ynopsa0odMBaHUE 1
paIMOHATBHBIX YHCE
10 Crenenb ¢ HATYpaIbHBIM 1 bubnmnorexa [JOK
IIOKa3aTeyieM https://m.edsoo.ru/7f4211de
1 Crenenb ¢ HaATYpaJIbHBIM | bubnmnorexa [JOK

IIOKa3aTcjiIcM

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




12

13

CreneHb ¢ HaTypaIbHBIM
II0Ka3aTesieM

CreneHb ¢ HaTypaIbHBIM
MoKa3aresieM

bu6nmmoreka [IOK
https://m.edsoo.ru/7f42154e

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

14

15

16

17

CreneHnsp ¢ HaTypaIbHBIM
MOKa3aTeneM

Pemenne ocHOBHBIX 3a7a4 Ha
Jpo0Ou, MPOLEHTHI U3 pealibHOMN
MPaKTUKHU

Pemenne ocHOBHBIX 3a7a4 Ha
JIpOOH, IPOLICHTHI U3 PEATbHOU
MPaKTUKHU

Pemenne ocHOBHBIX 3a7a4 Ha
JIpOOH, IPOLICHTHI U3 PEATbHOU
MPaKTHKU

18

Pemnrenrie oCHOBHBIX 3a7a4 Ha
JpoOu, MPOLEHTHI U3 peaibHOMN
MPAKTUKHU

19

20

HpI/IBHaKI/I ACIIMMOCTH, Pa3JIOKCHHUA
Ha MHOXXUTCJIM HATYPAJIbHBIX YUCEIT

HpI/I3HaKI/I ACIIUMOCTH, Pa3JIOKCHHUA
Ha MHOXXUTCIIN HATYPAJIbHBIX YUCCIT

21

Peanbuble 3aBucumoctu. [Ipsimas n
oOpaTHast IPOMOPIIMOHATBHOCTH

22

23

Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHast IPOIMOPIIMOHATBHOCTH
Peanbnbie 3aBucumoctu. [lpsimas u
oOparHast MPOMOPIUOHATEHOCTH




Peanbnbie 3aBucumoctu. [lpsimas u

24
oOparHast MPOMOPIUOHATEHOCTH
)5 KonTponbhas pabota no teme
"ParnoHanpHEIe ynciia"
26 BykBeHHbIE BbIpaKeHUs bubmmorexa LIOK
K P https://m.edsoo.ru/7f41feec
27 DopmyIibl
28 ®opMmyibl
29 IIepemennsle. JlonycTumele
3HAYEHUS TIEPEMEHHBIX
[IpeoOpazoBanre OYKBEHHBIX
30 BBIPKCHUH, pACKPBITHE CKOOOK U bubmmorexa [TOK
P > Packp https://m.edsoo.ru/7f41fafa
MPUBEICHNE TTOJO0HBIX ClaraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX
31 BBIPKECHH, pACKPBITHE CKOOOK U brbmmorexa [TOK
P > Packp https://m.edsoo.ru/7£41£d70
MpUBEIEHNE TTOJO0HBIX ClaraeMbIX
[IpeobpazoBanre OYKBEHHBIX
32 BBIpQXEHUH, pacKpbITHE CKOOOK U
MIPUBEICHNE TTOTIOOHBIX CIaraeMbIX
[TpeobpazoBanme OyKBEHHBIX
33 BBIpQ)XEHUH, pacKphITHE CKOOOK U
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
34 CBOIiCTBa CTETICHHU C HATYPAIHHBIM bubnmoreka [JOK
IOKa3aTeyieM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATYpaJIbHBIM bubnmoreka [JOK
moKasarejieM https://m.edsoo.ru/7f42154¢
36 CBolicTBa CTENEHU C HATYPAIBHBIM bu6muoreka [IOK

IIOKa3aTcjiIcM

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




bub6nmoreka [IOK

37 MHorouie
HOTOTICHE! https://m.edsoo.ru/7f42276e
bubnunoreka LIOK
38 MHOTro4IeHbI
https://m.edsoo.ru/7f422930
39 CnoxxeHue, BBIYUTAHUE, YMHOKEHUE bu6nmmoreka [IOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422af2
40 Ciio)eHue, BBIYMTaHHUE, YMHOKEHUE bu6nmoreka [IOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422cc8
A1 CnoxxeHue, BBIYUTaHUE, YMHOKEHUE bubnunoreka LIOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
4 CnoxxeHue, BBIYUTaHUE, YMHOKEHUE bu6nmoreka LIOK
MHOT'OYJICHOB https://m.edsoo.ru/7f423182
43 DopmyJIbl COKPALLIEHHOTO bubnnorexa [JOK
YMHOKEHUS https://m.edsoo.ru/7f42432a
m DopMyJIbl COKPALLIEHHOTO bubmmnoreka HOK
YMHOKEHUS https://m.edsoo.ru/7f42464a
45 DopMyJIbl COKPALLIEHHOTO bubmuoreka [IOK
YMHOKEHHUS https://m.edsoo.ru/7f424¢12
46 DopMyIIbl COKPALLEHHOTO bubmuoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f424fd2
47 DopMyJIbl COKPALLIEHHOTO bu6muoreka [IOK
YMHOXECHHUS https://m.edsoo.ru/7f4251d0
43 Paznoxenre MHOrO4wIeHOB Ha bubnunorexa LIOK
MHOHUTEIIHN https://m.edsoo.ru/7f423312
49 PaznoxeHre MHOTO4YJICHOB Ha bubmuoreka [IOK
MHOXXUTEIU https://m.edsoo.ru/7f4237fe
50 Paznoxxenre MHOTO4JICHOB Ha but6mmoreka [IOK

MHOXHUTCIN

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




Paznoxenne MHOTOYJICHOB Ha

51
MHOXKUTEIN
5 KonTponbhas pabota no teme
"Anrebpanyeckue BeIpaKeHus"
VYpaBHeHue, IIpaBuia
53 npeoOpa3oBaHus ypaBHEHUS,
PAaBHOCUIILHOCTb YPaBHEHUM
JInHeitHoe ypaBHEHHE C OJJTHOU
54 [IEPEMEHHOM, pelIeHre JMHEWHBIX
YpaBHEHUI
JIuneliHoe ypaBHEHHE ¢ OQHOU
55 MEepEMEHHOM, PEeIICHUE JTUHEHUHBIX bubmorexa HOK
. https://m.edsoo.ru/7f420482
YpaBHEHUI
JIuneliHoe ypaBHEHHE ¢ OQHOU
56 IIEPEMEHHOM, pEIIeHNE JIMHEWHBIX
ypaBHEHUH
57 Pemenue 3amad ¢ moMompio bu6mmoreka IIOK
YpaBHEHUU https://m.edsoo.ru/7f42064e
58 Pemenne 3aga4 ¢ moMoIIbIo bu6nmorexa LIOK
YPaBHEHHMU https://m.edsoo.ru/7f420806
59 Pemenue 3aga4 ¢ moMoIisIo but6mmorekxa [IOK
ypaBHEHUH https://m.edsoo.ru/7f4209a0
60 Pemrenne 3amay ¢ mOMOIIBIO but6mmorekxa [IOK
YpaBHEHUU https://m.edsoo.ru/7f420e6e
61 JIuneitHOe ypaBHEHUE C IBYMs bubmuoreka [JOK
MEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427¢32
2 JInHeliHOe ypaBHEHUE C I1BYMs bubmuoreka [JOK

MEPEMEHHBIMH U €r0 rpaduk

https://m.edsoo.ru/7f427e8a




CucreMa IByX JIMHEHHBIX

bu6nmmoreka [IOK

63 YPaBHEHUH C JBYMS IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 CucreMa IByX JIMHEHHBIX
YPaBHEHHH € ABYMs [IEPEMEHHBIMU
65 Cucrema IiByX JMHENHBIX
YpaBHEHUH ¢ ABYMs [IEPEMEHHBIMU
66 Cucrema ,IiByX JIMHEHHBIX
YpaBHEHUH ¢ ABYMS [IEPEMEHHBIMU
67 Pewrenue cucrem ypaBHeHU bubmmorexa [TOK
https://m.edsoo.ru/7f4284de
68 Pewrenue cucreM ypaBHeHU bubmmorexa [TOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHUI bubmrorexa LIOK
https://m.edsoo.ru/7f4287d6
70 Pewrenue cucreM ypaBHEeHUN
71 Pewrenue cucreM ypaBHEHUN
7 KonTponbhas pabota no teme bubmuorexa [IOK
"Jluneiinbie ypaBHEeHUS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha mpsiMoit bubmmorexa LIOK
https://m.edsoo.ru/7f41de76
bubmuorexa [IOK
7 Hucrorbte mpoMesky Tt https://m.edsogru/7f41dff2
75 UucnoBble TPOMEKYTKH
76 PaccrosiHne Mexny AByMs TOUKaMH
KOOPJAMHATHOU IIPSAMON
77 Paccrosinre Mexay AByMs TOUKaMH

KOOPJIMHATHOW MPSIMOI




73 [IpsmoyronbHas cuctema bubnmnoreka HOK
KOOPAMHAT Ha IVIIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsiMmoyronpHas cucteMa bubmmoreka [JOK
KOOPIHMHAT Ha MJIIOCKOCTHU https://m.edsoo.ru/7f41e42a
20 [Tpumeps! rpaduKoB, 3a1aHHBIX bubmuoreka [JOK
dbopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpaduKoB, 3aJaHHBIX bubnnoreka [JOK
bopmynamu https://m.edsoo.ru/7f41ed80
2 [Tpumeps! rpadukoB, 3aJaHHBIX
dbopmynamu
23 Urenue rpa)ukoB peabHBIX bubnuoreka [IOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
84 Urenue rpadMKoB pearbHbIX
3aBUCUMOCTEN
bu6nmorexa LIOK
I1
85 OHATHE (YHKIH https://m.edsoo.ru/7f41ef06
86 I'padux pyHKIIIN
bu6mmoreka IIOK
87 Caoit i
poficrba Qymicuii https://m.edsoo.ru/7f41078
bubmmoreka IIOK
88 Caoit i
BOHCTBA (yHKIMi https://m.edsoo.ru/7f41f1fe
butmmoreka [JOK
89 Jluneit
HHETHA GyHKLIA https://m.edsoo.ru/7f427282
bu6nmnoteka LIOK
90 Jluneit
HHETHAs GyHKLIA https://m.edsoo.ru/7f427412
01 ITocTpoenue rpaduka TUHEHHOM bubmuorexa [IOK

byHKIIUU

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




92

93

[TocTpoenue rpaduka TuHEHHON
byHKIIUU
I'paduk ynkmmm y =[x|

94

95

96

I'padux pynkuum y =[x|
KonTponbhas pabota no teme
"Koopaunats! u rpaduky.
Oyukuun" / Beepoccuiickas
poBepouHas paboTa

Hrorosas koHTpoabHas paboTa /

Bcepoccuiickas npoBepouHas
paborta

bu6nmoreka [IOK
https://m.edsoo.ru/7f41£50a

bubnunoreka LIOK
https://m.edsoo.ru/7f429c6¢

97

[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
METOJIOB Kypca 7 Kiacca,
000011eHNE 3HAHUNA

98

99

100

101

[ToBTOpEHNE OCHOBHBIX MOHATHN U
METOJIOB Kypca 7 Kiacca,
0000111eHEe 3HAHUHT

[ToBTOpEHNE OCHOBHBIX MOHSATUH U
METOJIOB Kypca 7 Kiacca,
000011eHNE 3HAHUN

[ToBTOpEHUE OCHOBHBIX MOHITUN U
METOIOB Kypca 7 Kiacca,
000011IeHNEe 3HAHUHI

[ToBTOpEHNE OCHOBHBIX MOHSATHN U
METOIOB Kypca 7 Kiacca,
000011IeHNEe 3HAHUHI

bu6nmorexa LIOK
https://m.edsoo.ru/7f429{32

bu6nmorexa LIOK
https://m.edsoo.ru/7f42a0e0

but6mmorekxa [IOK
https://m.edsoo.ru/7f42a27a




[ToBTOpEHNE OCHOBHBIX MOHATUN U
102 METOJIOB Kypca 7 Kiacca,
000011eHE 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

bu6nmoreka [IOK
https://m.edsoo.ru/7f42a900




8 KUIACC

KosnuuyectBo 4yacos DJIeKTPOHHbBIE
°
JJ;H Tema ypoxka Beero Kontpoabubie IIpakrnueckue i[:;jennﬂ :)I;I[?;I;zizlfenbﬂme
padoThI padoThI pecypenr
1 KBanpaTHbiii KOpeHb U3 UKcia 1 bubmorexa [IOK
https://m.edsoo.ru/7f42d452
) [Tonsarue 06 npparoHAIEHOM | Bbu6motreka [JOK
YUCIIE https://m.edsoo.ru/7f42eaaa
3 JecsiTuunble MpUOIMKEHNS |
UPPALMOHATIBHBIX YHCE
4 Jecstruunbie MpUOIMKEHUS |
UPPALMOHATIBHBIX YHCEN
5 JelicTBUTENbHBIE YKCIIA 1
6 CpaBHeHuE 1EHCTBUTENBHBIX |
yucel
7 CpaBHeHuE 1EHCTBUTENBHBIX |
yHcell
2 ApudmeTnueckuil KBaapaTHbINA |
KOPEHb
9 VYpaBHeHue Bua X* = a 1
10 CgoiicTBa apu(pMETHIECKUX | bubnuoteka [JOK
KBaJPaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
CaolicTBa apupMeTUUECKUX bubmuoreka [JOK

11

KBaJPaTHBIX KOpPHEN

https://m.edsoo.ru/7f42d862




[TpeobpazoBanue YUCIOBBIX

bu6nmoreka [IOK

12 %
BRIPIWICHI, COACpAAlinX hitps://m.edsoo.ru/7f42dd26
KBaJpaTHbIC KOPHU
[IpeoOpa3zoBaHKe YHUCTOBBIX
13 BEIpa)KEHUI, COIEPIKAITNX bubnmorexa LHOK
P > CORCPXat hitps://m.edsoo.ru/7f42ded4
KBaJpaTHBIE KOPHHU
[IpeobpazoBanue YUCIOBBIX
14 BBIpayKEHUI, COIEPIKAIINX bubmorexa HOK
p » COMEpaall https://m.edsoo.ru/7f42e0be
KBaJpaTHBIE KOPHHU
[Ipeobpa3zoBanue YUCTOBBIX
15 BEIpAKCHUM, COICPKAINX buGnuorexa [IOK
p » CONCpARAIL https://m.edsoo.ru/7f42e¢262
KBaJpaTHbIE KOPHU
16 CreneHs C IeJIbIM II0Ka3aTelIeM buGnuorexa [IOK
H https://m.edsoo.ru/7f4354a4
CranjapTHas 3amuch 4ucia.
Pa3mMepsr 00bEKTOB OKPYIKAIOIIIETO
17 Mupa (0T AJIEMEHTapHbBIX YaCTHIL J10 bubmmnoreka HOK
KOCMHUYECKHX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTENIBHOCTD MPOLIECCOB B
OKPY’KaIOIlIeM MHUPE
13 CBOMCTBA CTEIEHH C IIEIBIM bu6mmoreka IIOK
noKazareyeM https://m.edsoo.ru/7f435648
19 CBolicTBa CTENEHHU C IEJIBIM bubmuoreka [{OK
IoKas3arejieM https://m.edsoo.ru/7f435648
20 CBolicTBa CTENIEHHU C LENBIM bu6muoreka [IOK
okKazarejieM https://m.edsoo.ru/7f435648
21 CBOMCTBA CTEIEHH C IIEIBIM but6mmorekxa [IOK

IIoKa3aTcjiemM

https://m.edsoo.ru/7f43599a




CBoiicTBa CTEOEHH C LIEIBIM

bu6nmmoreka [IOK

22 roxasarejieM https://m.edsoo.ru/7f435ed6
23 KBagpaTHbiii TpExwieH
24 KBagparssiii TpéxuieH
)5 Pa3noxenune kBagpaTHOTro bubmmoreka [JOK
TpEXUIIEHA HA MHOXHUTEIHN https://m.edsoo.ru/7f42fd38
26 Paznosxenue kBagpaTHOTO bubmmoreka [JOK
TpEXUIICHA HA MHOXKHUTEIHN https://m.edsoo.ru/7f42fd38
KonTponbhas pabota nmo remam
27 "KBanparusie kopHU. CTENEHHU. bubmmorexa [IOK
KBazipaTHblii TpexeH” https://m.edsoo.ru/7f42ec80
bubnnoreka [JOK
28 Adrepaniecicas Apod https://m.eds05r2/7f430382
JonyctumMble 3HaUYEHUS
29 MEePEMEHHBIX, BXO/ISIINX B
anredpanvyeckue BhIpaKeHUs
JonyctrumMble 3HaUYEHUS
30 MEPEMEHHBIX, BXOSIINX B
anredpanvyeckue BhIpaKEeHUS
31 OCHOBHOE CBOMCTBO bu6mmoreka IIOK
anredpanveckoi Ipoou https://m.edsoo.ru/7f4308e6
. bubnuoteka [JOK
32 Coxpauerne apobeit https://m.edsocljru/7f430a8a
. bubnuoteka [JOK
33 Coxpanerne npobeii https://m.edsogru/7f430f44
34 Coxkparienue apobeit brbmorexa [OK

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




Cl1o)KeHHe, BEIYMTaHUE,

35 MHOYXEHHUE U JEJIEHUE Bubmmoreka HOK
4 A . https://m.edsoo.ru/7f43128c
anreOpanyeckux Apooeit
CnosxeHvie, BHIYUTAHUE,
36 MHOEHHUE U NEJICHUE bubnnorexa LIOK
4 A . https://m.edsoo.ru/7f4315c0
anreOpanvecKux apooei
CnoxeHue, BEIYUTAHUE,
37 MHOEHHUE U NEJICHUE Bubmmorexa LOK
Y A . https://m.edsoo.ru/7f4318c2
anreOpanvecKux apooei
CnosxeHue, BEIYUTAHUE,
38 MHOYXEHHUE U JEJIEHUE Bubmmorexa OK
4 g . https://m.edsoo.ru/7f431a20
anreOpanyecKux Apooeit
[Ipeobpa3zoBanue BeIpaxeHUH,
39 coepIKaliX ajareopanyeckKue Bubmorexa HOK
Aepratt P https://m.edsoo.ru/7f43259c
Ipobu
[TpeoOpa3zoBanue BbIpaKEHHH,
40 COZIEPKAIIINX allreOpandecKue Bubmorexa HOK
AICPRAt p hitps:/m.edsoo.ru/7f432736
Ipobu
IIpeoOpa3oBanue BLIpaKEHUH,
41 cop e )Ilza nX aiared I;I/I‘ICCKI/IC Bubmorexka HOK
ACPRAt p hitps:/m.edsoo.ru/7f432736
npodu
4 KonTponbhas pabota no teme bu6muoreka [IOK
"Anrebpanyeckas 1poOp" https://m.edsoo.ru/7f431d36
but6mmorekxa [IOK
43 KBanpaTrHoe ypaBHeHHE
BA/IPATHOC YpanHeHH https://m.edsoo.ru/7f42eela
b K
44 Henonnoe kBagpaTHOE ypaBHEHUE nomotexa O

https://m.edsoo.ru/7f42eela




bub6nmoreka [IOK

45 HenonHoe kBagpaTHOE ypaBHEHNE
https://m.edsoo.ru/7f42eela
46 dopMmyna KOpHEH KBaIpaTHOIO bubmunoreka [IOK
ypaBHEHUSA https://m.edsoo.ru/7f42f158
47 dopMya KOpHEH KBaIPaTHOTO bubmmoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f42£3f6
43 ®opmyia KOpHEH KBaIpaTHOTO Bu6mmoteka [JOK
YpaBHEHUS https://m.edsoo.ru/7f42f5a4
49 Teopema Bueta bubmorexa HOK
https://m.edsoo.ru/7f42fef0
50 Teopema Buera bubmorexa HOK
https://m.edsoo.ru/7f430076
51 Pemenne ypaBHeHUH, CBOAAIIUXCS Bbu6mmoteka [IOK
K KBaJpaTHBIM https://m.edsoo.ru/7f43c542
50 Pemienue ypaBHeHUM, CBOASIIMXCSA bubnmorexa LIOK
K KBaJpaTHBIM https://m.edsoo.ru/7f43c3d0
53 [Tpocreiinme apoGHO- bu6mmoteka [JOK
paluoHalIbHBIE YPaBHEHU https://m.edsoo.ru/7f4328c6
54 [Ipocreitmme npoOHO- bu6mmoteka IIOK
paunoOHAIBLHBIE YPAaBHEHUS https://m.edsoo.ru/7f432b6e
55 Penrenne TeKCTOBEIX 3a4a4 C bubnunorexa LIOK
MMOMOUIBIO KBaJPAaTHBIX YPaBHEHUI https://m.edsoo.ru/7f42f75¢c
56 Pentenue TeKCTOBBIX 3a7a4 C but6mmorexa [IOK
IIOMOILBIO KBAJIPAaTHBIX YPABHEHUN https://m.edsoo.ru/7f42£8f6
57 KonTponbhas pabota no teme bu6muoreka [IOK
"KBanpatHsie ypaBHeHUS" https://m.edsoo.ru/7f4301{2
53 JIuneliHOEe ypaBHEHME C 1BYMs

MepeMEHHBIMH, €T0 rpaduK,




59

60

MPUMEpHI PEIlIeHUs] ypaBHEHUH B
LEJIbIX YUCIIaxX

JIuHeitHoe ypaBHEHUE C IByMsI
NePEMEHHBIMHU, €ro rpaduk,
MPUMEPHI PeIlIeHUs] ypaBHEHUH B
LEJBIX YUCIIaX

JInHeitHOEe ypaBHEHUE C IBYMS
NepPEeMEHHBIMH, ero rpaduk,
MPUMEPHI PEIlIeHUs] ypaBHEHUH B
LENBIX YUCIIax

61

Pemenne cucreM IByX JIMHEWHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU

62

63

Pemenne cucreM IByX JIMHEMHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU
Pewienne cucreM IByX JIMHEUHBIX
YPaBHEHUH € ABYMs IIEPEMEHHBIMU

64

[IpuMmeps! penienus cucreM
HEJIMHEHHBIX YPAaBHEHUH C IBYMsI
[IEPEMEHHBIMU

65

66

67

[Ipumeps! penienus cucreM
HEJIMHEHHBIX YPAaBHEHUH C IBYMsI
IEpEMEHHBIMU

I'paduueckas uaTEpHIpEeTALIUSI
YPaBHEHUS C ABYMS IEPEMEHHBIMHU
Y CUCTEM JIMHENHBIX YPAaBHEHUH C
JIBYMsI IIEPEMEHHBIMU
I'paduueckas uHTEpHIpETALIUSL
YPaBHEHUS C ABYMs IEPEMEHHBIMU

bu6nunoreka LIOK
https://m.edsoo.ru/7f43d6d6

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




Y CUCTEM JIMHEHHBIX YPaBHEHUM C
JIBYMSI IEPEMEHHBIMU

Penrenne TekCTOBBIX 3a1a4 C

08 IIOMOILIbIO CUCTEM YPAaBHEHUI
69 Pemenue TekcToOBBIX 3a/1a4 ¢
IIOMOILBIO CUCTEM YPAaBHEHUI
70 Peienne TeKCTOBBIX 3314 C
IIOMOILBIO CUCTEM YPAaBHEHUI
71 YuciioBble HEPABEHCTBA U UX
CBOMCTBA
7 HucnoBsle HEPABEHCTBA U UX
CBOMCTBA
73 HepaBeHcTBO ¢ 0/1HOM epeMeHHON
74 JIvHeiHbIe HEpaBEHCTBA C OAHOMN bubmuoreka [IOK
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42c692
75 Jlunelinbie HEPaBEHCTBA C OJTHOM bubnnorexa [JOK
MIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f42c840
76 JIuneliHbIC HEPABEHCTBA C OJHOU
IIEPEMEHHO U UX pElICHNE
77 CucreMbl TUHEHHBIX HEPABEHCTB C bubmmnoreka HOK
OJHOI EPEMEHHON U X PEIICHUE https://m.edsoo.ru/7f42cb88
73 CucTemMbl TUHEHHBIX HEPABEHCTB C bubnmoreka [JOK
OJHOI EPEMEHHON U X PEIICHHE https://m.edsoo.ru/7f42cd2c
79 CucreMbl TUHENHBIX HEPABEHCTB C
OJHOM MEPEMEHHON U X PELICHUE
N3o6paxenue pemieHus
80 JIMHENHOT O HEPaBEHCTBA U UX Bubmmorexa [IOK

CHUCTEM Ha YMCIIOBOM IIPSAMOM

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




N3o0pakeHue pereHus

81 JIMHENHOI0 HEPABEHCTBA U UX bubamorexa LOK
. . https://m.edsoo.ru/7f42c9e4
CUCTEM Ha YHCIIOBOU MPSIMOM
KonTponbhas pabota no remam
82 "HepasenctBa. CucteMbl
ypaBHEHUI"
83 Homsrrie pysicuit ﬁtptlfsjf/ljg:g;fg/lﬁm&lz
84 OO6nacth onpeaeneHus u bubnunoreka LIOK
MHO>KECTBO 3HAUCHUN (HYHKIIUU https://m.edsoo.ru/7f433d84
85 Crioco0b1 3a1aHus PYHKIIUI
86 ['paduk pynkunu
g7 CpoiicTBa (yHKINH, HX
oToOpaxkeHue Ha rpaduke
28 Utenue u nocrpoeHue rpaduxon
byHKIMMA
29 [Tpumeps! rpadukoB GyHKIUH,
OTpaXKaroIINUX peajbHbIe MPOIECCHI
DyHKIMH, OIMMCHIBAIOIINE IIPSIM
90 u ng:THYIO nponopuII/IIIOHaHEHLI}:O bubmorexa HHOK
3aBUCHMOCTH, X rpadhHK https://m.edsoo.ru/7f434bbc
91 ['unepbomna
92 Tinepbona Etltfsj?/ljg:;;ggifm%ez
93 T T ——— bubmuoreka [IOK

https://m.edsoo.ru/7f434572




OyHkun y =x3, y=x*,y=VYx,y =

bu6nmoreka [IOK

94 X|; rpadraeckoe penieHue
Ix|; rpad . P . https://m.edsoo.ru/7f434d38
YpaBHEHUU U CUCTEM ypaBHEHUH
IToBTOpEHKHE OCHOBHBIX MOHATUN U
METOJI0OB KypcOB 7 1 8 KJIacCOB,
95 00001IeHre 3HaHui / Bubmiorexa IIOK
. https://m.edsoo.ru/7f4371aa
Bceepocculickas npoepoyHast
paborta
HroroBast koHTpoIbHAs paboTa /
. bubmuoreka [{OK
96 Bceepocculickas nposepoyHast
https://m.edsoo.ru/7f434eb4
pabora
[ToBTOpEHNE OCHOBHBIX MOHIATHH U
97 METO/I0B KypCOB 7 U 8 KJIaCCOB,
000011IeHrE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHITHH U
98 METOJIOB KYpPCOB 7 U 8 KJIacCOB Bubmaorexa IIOK
P . ’ https://m.edsoo.ru/7f43736¢
000011IeH1Ee 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHITHH U
99 METOIOB KYpPCOB 7 U 8 KJIacCOB Bubmuorexa LIOK
/OB KypCoB /1 ’ https://m.edsoo.ru/7f437510
000011IeHNEe 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATHH U
100 METOJIOB KYpCOB 7 M 8 KJIaccoB Bubmuorexa IOK
A P . ’ https://m.edsoo.ru/7f4376b4
000011IeHNEe 3HAHWI
[ToBTOpEHNE OCHOBHBIX MOHATHI U
but6mmorekxa [IOK
101 METO/IOB KypCOB 7 U 8 KJIacCOB,

000011IeH1E 3HAHUI

https://m.edsoo.ru/7f436b&88




IToBTOpEHKME OCHOBHBIX MOHATUN U
102 METO/IOB KypCOB 7 U 8 KJIaCCOB,
00001IeHNEe 3HAHNI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

bu6nmoreka [IOK
https://m.edsoo.ru/7f437858




9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3YYeHUS

DJIeKTPOHHbBIE
uugposbie
o0pa3zoBaTte/ibHbIE

pecypchbl

PammonannHBIC yncna,
HWppalUOHAIIbHBIC YMCIIa, KOHEUYHbBIE
1 OECKOHEYHBIC JECATUYHBIC IPOOH

MHO0keCTBO IeHUCTBUTEILHEIX
yHce; TeUCTBUTEILHBIC YrcIa Kak
OCCKOHEYHBIC JACCATHYHBIC IPOOH

B3aumHO onHO3Ha4YHOE
COOTBETCTBUE MEKIY MHOKECTBOM
JENCTBUTEIIBHBIX YNCET U
MHOECTBOM TOUYEK KOOPAMHATHOU
psAMON

CpaBHEeHHE IEHCTBUTENBHBIX YHCED,
apupMeTHyecKe JefcTBuUs C
JENCTBUTEIbHBIMU YU CIIAMH

[TpubnnxéHHOE 3HaUEeHNE
BEJIMYUHBI, TOUHOCTh MPUOIHKEHUS

Oxpyrnenune yucen

OxpyrieHne uncen

[Tpukuaka u olieHKa pe3yJbTaTOB
BBIYUCIIEHUH

[Ipukuaka u olieHKa pe3yJbTaTOB
BBIYUCIIEHUI




JIuneitnoe ypaBHeHue. Pemenue

bu6mmorex [IOK

10 aBHEHMH, CBO ca K
YPABHCIHHH, CBOAIHXCA https://m.edsoo.ru/7f43bf66
JIMHEHHBIM
JIuneitHoe ypaBHeHue. Pemenue
11 YpaBHEHUM, CBOJSIIMNXCS K
JIMHEHHBIM
KBagparnoe ypaBHeHUe. Pemenue
12 aBI—II)eHI/Iﬁ (:l}?o SIAXCA K bubmorexa [IOK
yp » CBOVIL https://m.edsoo.ru/7f43c542
KBaJpaTHBIM
KBagparnoe ypaBHeHUe. Pemenne
13 aBIE)eHHﬁ C};Iz)ﬂﬂHII/IXCFI K buGnuorexa [IOK
yp ’ https://m.edsoo.ru/7f43c542
KBaJPaTHBIM
14 bukBangpaTHble ypaBHCHHUSA buGnuorexa [IOK
P yp https://m.edsoo.ru/7f43¢3d0
15 bukBanpaTHbIe ypaBHEHHS bubnmorexa OK
P P https://m.edsoo.ru/7f43¢3d0
[IpuMmeps! pemieHns ypaBHEHUM
16 TpEeTheN U 4YETBEPTON CTEIEHEN
pa3ioKEeHUEM Ha MHOKHUTENN
[Ipumeps! penieHuss ypaBHEHUN
17 TpEThEN U YETBEPTON CTEIEHEN
pa3oKeHUEM Ha MHOKHUTEIH
13 Pemenue 1po6HO-paiMoHaIbHBIX bubmuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
19 Pemenue 1po6HO-paliMoHaIBHBIX bu6muoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
20 Pemrenue TeKCTOBBIX 3a1a4

anredpandecKuM METOI0M




21

22

Pemrenne TekCcTOBBIX 3a1a4
anredpanvyeckuM METo10M

Pemenne TekCTOBBIX 3aJa4
aJ'Il"€6paI/ILIeCKI/IM METOA0OM

23

24

25

KonrponsHas pabora o teme

"YpaBHeHMsI ¢ OIHOM HlepeMeHHON"

VYpaBHeHHeE ¢ IByMsl IEPEMEHHBIMU
u ero rpapuk

VYpaBHeHHE ¢ ABYMS [TE€PEMEHHBIMU
U ero rpaduk

bubmuoreka [{OK
https://m.edsoo.ru/7f43d0b4

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

26

Cucrema 1ByX JUHEHHBIX
YpaBHEHHH C IByMsI IEpEeMEHHBIMU
U €€ peleHne

27

28

29

Cucrema IByX JIMHEMHBIX
YPaBHEHUH € JBYMS IEPEMEHHBIMU
U €€ peneHne

Cucrema IByX JIMHEMHBIX
YpaBHEHUH C ABYMsI IEPEMEHHBIMU
U €€ peleHue

Cucrema IByX JIMHEMHBIX
ypaBHEHUH C ABYMs IEPEMEHHBIMU
U €€ pelieHue

30

Pemrenne cucreM nByX ypaBHEHHI,
OJIHO U3 KOTOPBIX JIMHEWHOE, a
JIpyroe — BTOPOU CTENIEHU

but6mmorekxa [IOK
https://m.edsoo.ru/7f43d23a

31

Pemenue cucrem AByX ypaBHEHHI,
OJIHO M3 KOTOPBIX JIMHEIHOE, a
JIPyroe — BTOPOU CTETIIEHU

bu6nunorexa LIOK
https://m.edsoo.ru/7f43d55a




Pemenue cucrem AByX ypaBHEHUM,

32 OJIHO M3 KOTOPBIX JIMHEMHOE, a
JIPYroe — BTOPOH CTEIIEHU
Pemenue cucrem AByX ypaBHEHUM,
33 OJIHO M3 KOTOPBIX JIMHEIHOE, a
Apyroe — BTOPOH CTENEHU
I'paduueckas MHTEpIIpETAIIS
34 CUCTEMBbI YpaBHEHUH C JBYMS
NEePEMEHHBIMU
35 Pemrenne TekcTOBBIX 3a1a4
anreOpandeckuM crocodom
36 Pemienue TekcToBbIX 3a1a4
anreOpandecKuM crocodom
37 KonrtponbHast pabora no teme
"CucreMbl ypaBHEHUI"
18 UucoBble HEPABEHCTBA U UX
CBOMCTBA
39 YucnoBble HEPABEHCTBA U UX bubmuoteka [IOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JInHeliHbIE HEPABEHCTBA C OTHOU bubmmnoreka HOK
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 JluneliHble HEPABEHCTBA C OJTHOM bubmmnorexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
4 JIuneiitHble HEpaBEHCTBA C OJJHOU bubmuorexa [IOK
IIEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CucTeMbl TMHENHBIX HEPABEHCTB C

OJIHOM MEPEMEHHON U UX PELIEHNE




CucreMbl TMHEUHBIX HEPABEHCTB C

4 OJIHOM IIEPEMEHHOM U UX PEILICHUE
45 CucTeMbl TMHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PEIICHUE
46 KBagparHsle HepaBeHCTBA U UX bubmuoreka [JOK
peuienue https://m.edsoo.ru/7f43b098
47 KBanpaTHbie HepaBeHCTBA U UX bubnnoreka [JOK
pewenue https://m.edsoo.ru/7f43b21e
43 KBagparHble HepaBeHCTBA U UX bubmmoreka [JOK
pewenue https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HEpaBeHCTBA U X
pelieHue
50 KBanpaTHble HEpaBEHCTBA U UX
pelieHne
I'panueckas naTEpIIpETaLINA
51 Heppg;eHCTB u CI/ICTSMIi{ep;.lBeHCTB c bubamorera LOK
https://m.edsoo.ru/7f43b098
IBYMsI IEPEMEHHBIMU
I'padnueckas nuHTEpHIpeTaLIys
52 HEPABEHCTB U CHCTEM HEPABEHCTB C
JBYMsI IEPEMEHHBIMU
53 KonTponbhas pabota no teme
"Hepasencrsa"
54 KBagpatuunas GpyHkuus, e€ rpadgux bu6muoreka [IOK
U CBOMCTBA https://m.edso00.ru/7f4396c6
55 KBanpartuunas ¢pyHkius, e€ rpaduk bu6muoreka [IOK
U CBOMCTBa https://m.edsoo.ru/7f439842
56 KBanpartuunas ¢pynkius, e€ rpaduk bubmuoteka [IOK

U CBOMCTBA

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




57

58

59

[Tapaboia, KOOPANHATHI BEPLIMHBI
napaboIIbl, 0Cb CHMMETPHUH
napaboJIb

[Tapabo:a, KOOpIMHATHI BEPIIAHBI
napaboIIbl, 0Ch CHMMETPHUH
napadoJIbI

[Tapaboia, KOOPAMHATHI BEPITHHBI

napaboIIbl, 0Cb CHMMETPHUH
mapadoJIbI

bu6nmoreka [IOK
https://m.edsoo.ru/7f439eb4

bu6nmoreka [IOK
https://m.edsoo.ru/7f43a03a

bubnunoreka LIOK
https://m.edsoo.ru/7f43alac

60

[Tapaboiia, KOOPAMHATHI BEPIITHHBI
napaboIIbl, 0Cb CHMMETPHUH
napaboJTbl

bubnunoreka LIOK
https://m.edsoo.ru/7f43a31le

61

62

63

[Tapaboia, KOOPAMHATHI BEPITHHBI
napaboIIbl, 0Ch CHMMETPHUH
napaboJIbI

[TapaGona, KOOpAMHATHI BEPIIHHEI
napabosibl, 0Cb CHMMETPHUH
napaboJIbI

I'padpuxu Gynkmmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[x|

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

64

65

66

I'paduku pynkuumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[x|
I'padpuxu Gynkmmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[x|
I'padpuxu Gynkmmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[x|

67

I'paduku pynkuumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[x|




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

8 b, y=k/x, y=x?, y=vx, y=|x|

69 KonTponbhas pabota no teme bubmmoreka [JOK
"®yHkuun" https://m.edsoo.ru/7f43ab84

70 [TonsiTue yncaoBoi bubnuorexa [JOK
II0CJIENOBATEILHOCTH https://m.edsoo.ru/7f43e6c6
3aanue mocae10BaTeIbHOCTH

71 PEKyppeHTHOH (opMyIIoii u bubmroreia LIOK

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

dhopMyI0ii n-TO YICHA

7 Apudmernueckas u bubmmoreka [JOK
reoMeTpuyecKas Mporpeccuu https://m.edsoo.ru/7f43ed7e

7 Apudmernueckas u Bbu6mmoteka [JOK
reoMeTpuyecKas nporpeccuu https://m.edsoo.ru/7f43f3b4
@dopMybl N-To YiieHa

74 apupMeTUYECKON U bubnnorexa [JOK
r€OMETPUYECKOUN POTrPECCHUI, https://m.edsoo.ru/7f43f58a
CYMMBI TIEPBBIX N YJICHOB
@®opMybl N-To YiieHa

75 apu(pMeTHIECKON 1 bubmuorexa [IOK
r€OMETPUYECKOUN POTrPECCHUI, https://m.edsoo.ru/7f43ef2¢c
CYMMBI TIEPBBIX N YICHOB
@DopMysbl N-TO YieHa

76 apupMeTHIeCKOn 1 bubmuoreka [JOK
r€OMETPUYECKOUN POTrPECCHUi, https://m.edsoo.ru/7f43f0c6
CYMMBI TIEPBBIX N YICHOB

77 @opMyIibI N-Io 4jIeHa bu6muoreka [IOK

apu(pMeTHIeCKOn 1

https://m.edsoo.ru/7f43f72¢e




78

79

80

81

reOMETPUYECKON POrpeCcCUid,
CYMMBI [IEPBBIX N YICHOB

®opMyIbl N-ro wieHa
aprupMETHIECKON U
reOMETPUYECKON POrPeCcCUid,
CYMMBI MEPBBIX N YJICHOB

N300pakeHne 4ICHOB
apudmeTnyeckoit u
reoOMETPUYECKON Mporpeccuii
TOYKaMH Ha KOOPJIUHATHON
IJIOCKOCTH

N300pakeHne 4IeHOB
apudmeTnyeckoit u
reOMETPUYECKOUN Mporpeccuii
TOYKaMH Ha KOOPJIUHATHON
MIJIOCKOCTH

JInHEeHBIA U DKCIOHEHIINAILHBIN
poct

bubnunoreka LIOK
https://m.edsoo.ru/7f43{f8a0

82

Cno’xHbIe MPOLIEHTHI

bu6mmoreka IIOK
https://m.edsoo.ru/7f43fe0e

83

84

CHoXXHEIE IMPOLCHTLI

KonTponbhas pabota no teme
"JucnoBbIe NOCIEN0BATEILHOCTH"

bu6mmoreka IIOK
https://m.edsoo.ru/7f4401a6

but6mmoreka [IOK
https://m.edsoo.ru/7f4404f8

85

[ToBTOpeHue, 0600mEeHNEe U
CHCTEeMAaTH3alys 3HaHui. 3aIHCh,
CpaBHEHME, ACHCTBUS C
JNCHCTBUTEILHBIMH YUCIIAMH,
YHCIIOBAs MpsMast




86

87

88

[ToBTOpeHue, 0600IIEHNE U
cucTeMaTHu3alus 3HaHuH.
[TporeHThI, OTHOIICHUS, TIPOTIOPIIUN

[ToBTOpeHue, 0600IIEHNE U
CHCTEMATH3aLM 3HAHWIA.
OxpyriieHue, NpuOIFKEeHUE, OICHKA

[ToBTOpeHUE, 06001ICHNE 1
cucTeMaTH3alus 3HaHui. Pemenue
TEKCTOBBIX 3314 apU(PMETHUCCKIM
crocooom

bubnunorexka LIOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpeHME, 0600IICHNE 1
cucTeMaTHu3anus 3HaHuH. Pemenne
TEKCTOBBIX 33J1a4 apU(PMETHUCCKUM
crmocodbom

bubnunoreka LIOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpenue, 0600IIEHNE U
cucreMaTu3anus 3Hanui. Pemenune
TEKCTOBBIX 3a/1a4 apU(PMETUUECKUM
CII0CO00M

bu6mmoreka IIOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpenue, 06o0IIEeHNE U
CHCTEMaTH3aINsI 3HAHUH.
[TpeoOpazoBanue anredbpanyecKux
BBIPXKEHUH, TOMYCTUMbIC 3HAYCHHSI

bu6mmoreka IIOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpeHue, 0600mEeHNE U
cHCTEMaTH3aInsI 3HAaHUH.
[IpeoOpazoBanme anredbpanyecKux
BBIPKCHUH, TOMTYCTUMBIC 3HAYCHHS

bubnunorexa LIOK
https://m.edsoo.ru/7f444364

93

[ToBTOpeHue, 06001IeHNE 1
cHCTEMaTH3aINsI 3HAaHUH.

bubnunorexa LIOK
https://m.edsoo.ru/7f444612




[IpeobOpazoBanue anredpanyecKux
BBIPKEHUH, TOMMYCTUMbBIC 3HAYCHHS

[ToBTOpEeHME, 0000IIEHNE U
CHCTEMATH3aLMs 3HAHWIA.

bubnunoreka LIOK

o4 [IpeobOpazoBanue anredpanyecKux https://m.edsoo.ru/7f444a94
BBIPAXKEHUH, TOMYCTUMbIE 3HAYCHHUSI
[ToBTOpeHUE, 06001ICHNE 1

95 cUCTeMaTu3auus 3HaHui. OyHKIHUU: Bbu6mmoteka [IOK
MIOCTPOEHUE, CBOMCTBA U3YyUYEHHBIX https://m.edsoo.ru/7f444c56
byHKIUH
[ToBTOpeHME, 0600IICHNE 1

96 cucTeMaTu3aius 3HaHui. OyHKIUH: bubmmoreka [JOK
MIOCTPOEHUE, CBOMCTBA U3YyUEHHBIX https://m.edsoo.ru/7f444f44
byHKIUH
[ToBTOpenue, 0600IIEHNE U

97 cucremaTtusanus 3Hanuil. OyHKuum: bubnuoreka [IOK
MMOCTPOEHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f44516a
byHKIUH
[ToBTOpenue, 06o0IIEeHNE U

08 cucremaTtusanus 3Hannii. OyHKuum: bubmuoreka [IOK
MOCTPOEHHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f4452e6
byHKIUH
[ToBTOpeHue, 0600mEeHNE U

99 cHUCTeMaTHu3aIvs 3HaHUH. bubmuoreka [{OK
I'paduaeckoe pernenne ypaBHEHHI https://m.edsoo.ru/7f445516
U UX CUCTEM

100 [ToBTOpeHue, 06001IeHNE 1

cHCTEMaTH3aINsI 3HAaHUH.




I'padpuaeckoe perneHue ypaBHEHHI
U UX CUCTEM

101 Hrorosas koHTpobHas paboTa 1
102 0606HvleHHe Y CUCTEMAaTH3aIHS |
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'[bHOI7[ nporpaMmmsbl OCHOBHOI'O 0611161"0 06pa303afmﬁ

1

1.1

Yucna ¥ BRIYUCICHUS

BBIHOJ'IHSITL, coucTasa YCTHBIC u IIMCBbMCHHBIC HpI/IéMBI,

aqu)MCTHqGCKHe IleICTBHSI C paliMOHaJIbHBIMH YUCJIaMH

1.2

Haxomuth  3HaYeHUs  YUCIOBBIX  BBIPAKEHUH,  MPUMEHSTH
pa3zHooOpa3HbIe CIIOCOOBI U MPUEMBI BHIYUCIICHUS 3HAUEHU N TPOOHBIX

BBIPKEHUH, CoMIepKaX OOBIKHOBEHHBIE U JIECATUYHBIE JPpOoOH

1.3

1.4
1.5

[lepexomuts OT omHOM (oOpMBI 3amucu 4YHWcen K APyrou
(mpeoOpa3oBbIBaTh  JECATHYHYIO ApoOb B  OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH, B OECKOHEYHYIO
JECATHUYHYIO IPOOB)

CpaBHI/IBaTB " YIIOPpAOOYHUBATH PALITMOHAJIBHBIC YHUCJIA

OKpyrisTh yncia

1.6

BBINOMHATE NPUKHUIKY U OUEHKY PE3YyJbTaTa BBIYHUCICHHUH, OLIEHKY
3HQYEHUW YUCIOBBIX BBIPAKCHUN. BBINOMHATE JIEUCTBUA €O

CTCIICHAMM C HAaTypPaJIbHBIMU IMOKA3aTCIIsIMU

1.7

1.8

2.1

IIpuMeHATh NpU3HAKKA JEIMMOCTH, pa3JIOKECHUE Ha MHOKHUTEIN

HATypaJIbHBIX YUCCII

Pemate  IIpakTUKO-OPUEHTHUPOBAHHBIE  3a/ayd, CBSA3aHHBIE C
OTHOLIEHWEM  BEIWYMH,  [PONOPLUUOHAIBHOCTBIO  BEJIMYUH,
IIPOLICHTAMH, WHTEPIPETUPOBATh PE3yabTaThl pEIIEHUsd 3aaad ¢
Y4E€TOM OTPAaHUYEHUH, CBSI3AHHBIX CO CBOMCTBAMHU PACCMATPHUBAEMBIX

00BEKTOB
AnreOpanuecKue BhIPAKCHHS

Hcnonp3oBarh anreOpanyeckyrd TEPMHHOJIOTHIO U CHUMBOJHKY,

IPUMEHSATH €€ B POLIECCe OCBOCHHS yUeOHOT0 MaTepuaa




22

23

HaxonuTe 3HadueHHss OYKBEHHBIX BBIPAXCHUH TPH  3aTaHHBIX
3HAYEHUX [IEPEMEHHBIX

BrimonaaTs Hp606paBOBaHI/IH OECJI0Iro BBIPAXKCHHUA B MHOI'OYICH

MIPUBEICHUEM TI0JIOOHBIX CIIAraeMbIX, PACKPBITHEM CKOOOK

24

BbINONHATE YMHOXKEHUE OJIHOWJICHA HA MHOTOWIEH U MHOTOWJIEHA Ha
MHOTOYJIEH, MPUMEHSTHh (OpMyINbl KBaJpaTa CyMMBI U KBajpara

pa3HOCTH

2.5

OC}’H_ICCTBJISITB Pa3JI0KCHUEC MHOIOYWICHOB Ha MHOXUTCIN C
IIOMOIIBIO BBIHECCHUS 3a CKOOKH O6H_ICFO MHOXHUTEJIA, I'PYIIIUPOBKH

CJIaraeMbIX, MPUMEHEHUS (POPMYIT COKpPAIIEHHOTO YMHOKECHHS

2.6

2.7

3.1

32

[TpumeHsTh NpeoOpa3zoBaHUS MHOTOUJIEHOB JIJISl PEILIEHUS Pa3IMUHbIX
3aJa4 U3 MaTeMaTUKH, CMEKHBIX [TPEIMETOB, U3 pEalbHON IPAKTUKHU
Hcrnonbs30BaTh CBOMCTBA CTENEHEW C HAaTYpPaJbHBIMU ITOKA3aTEISAMU
JUIs IpeoOpa30BaHus BbIPAXKEHUN

VYpaBHEHUs U HEPABEHCTBA

Pemarp nMHENWHBIE ypaBHEHHsS C OIHOM IEPEMEHHOW, NPUMEHSA
IIpaBUJjIa IEPEX0Aa OT UCXOIHOTO YPABHEHMS K PAaBHOCUIIBHOMY EMY.
IIpoBepATH, ABIAAETCS JIM YUCIO KOPHEM YPaBHEHUS

[TpumensaTs rpaduyeckue METOAbl NPU PEIIEHUH JMHEHHBIX

YpPaBHEHUH U UX CUCTEM

33

34

[TonGupate mnpuMmepbl Map YWCEN, SBISIIOIIMXCA  pelIeHUEM
JIMHEWHOI0 YPAaBHEHUS C IBYMsI [IEPEMEHHBIMU

Ctpouth B KOOPAMHATHOM MIIOCKOCTH rpaUK JIMHEHHOTO ypaBHEHUS
C IByMsl IEPEMEHHBIMU; MOJIb3YACh I'paUKOM, IPUBOAUTH IPUMEPHI

peLIeHUs] ypaBHEHMS

3.5

3.6

4.1

Pemate cucteMbl JByX JIMHEWHBIX YpPaBHEHHH C  JABYMs
NEPEMEHHBIMH, B TOM UYHUCIIE TpaduyecKu

CocTaBisTh 1 penaTh JUHEMHOE YPAaBHEHHUE WM CUCTEMY JIMHEHHBIX
YPaBHEHUH I10 YCIOBUIO 33J1a4M, HHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3a/1a4! MTOJIy4YEHHBIN pe3yabTaT

Koopnaunats! u rpadpuku. @yHkuun

N300pakaTh Ha KOOPIMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOLIHE
3alaHHBIM KOOpAMHATaM, Jy4d, OTPE3KH, MHTEPBAJbI, 3aIUCHIBATh

YHUCJIOBBIC TPOMCIKYTKH HA anre6pquGCK0M SA3BIKC




4.2

4.3

Otmeuatrh B KOOp,Z[HHaTHOﬁ IINIIOCKOCTH TOYKHM IIO 3aJaHHBIM

KOOpJuHAaTaM

CtpouTts rpaduku quHedHbIX GyHKIHH. CTpouTh rpaduk PyHKIUHU Yy

= x|

4.4

OnwuceIBaTh ¢ MOMOIIBIO (DYHKIIMI W3BECTHBIE 3aBUCHMOCTH MEXKILY
BEIIMYMHAMU: CKOPOCTb, BpPEMs, DPACCTOSHME, LEHY, KOJIMYECTBO,

CTOMMOCTb, POU3BOAUTEIILHOCTD, BpeMs, 00bEM paboThI

4.5

HaxonuTh 3HaueHne (GyHKIIMK 1O 3HAYEHUIO e€ apryMeHTa

4.6

8 KJIACC

Kox
NpoBePsSIEMOro
pe3yabTara

1

[Tonumarp rpaduyeckuid crnoco0 TPEACTABICHUS U aHAJIHM3a
uH(pOpMaINY, W3BJIEKATh M HHTEPIPETHPOBATh WHPOPMAIHIO W3

rpaMKOB pealbHBIX IPOIECCOB U 3aBHCHUMOCTEH

IIpoBepsiemble nmpeAMeTHDbIE Pe3yJIbTAThHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

Yucia U BEIUHCIIEHUSA

1.1

1.2

Hcnons30BaTh  HadajgbHblE  NPEICTABICHUA O  MHOXECTBE
JIEMCTBUTEIIBHBIX YNCEIl U1 CPAaBHEHHUS, OKPYIJICHUS U BBIYUCIICHU,
n300paxaTh JEHCTBUTENbHbIE YHC]Ia TOYKaMU Ha KOOPJIWHATHOU
psAMOit

[TpuMeHsATs TOHATHE apUPMETHUYECKOrO KBaJIpaTHOTO KOpPHS,
HaXOJUTh KBaJpaTHbIE KOPHHU, MCIONb3yd IpPU HEOOXOIUMOCTU
KaJIBKYJIATOD, BBIIIOJIHATH npeoOpa3oBaHus BBIPAKECHUH,

COJIepXKaIINX KBaJpaTHbIe KOPHU, UCIIOJIb3Yys CBOMCTBA KOPHEN

1.3

2.1

Hcnonp3oBarh 3amucu OONBIIMX M MajblX YHCENT C IMOMOUIBIO
JeCATUYHBIX ApoOeii u crenenei yncna 10

AnrebpanuecKue BbIpaXKEHUS

[IpyMeHsITh TOHSATHE CTENEHU C LIEeJbIM TOKa3aTelieM, BBIIOJIHAThH

Hp606pa3OBaHI/I}I BBIpa)KeHHﬁ, COoACpKAIIUX CTCIICHU C 1CJIbIM

IIoKa3aTcjieM




22

BBIMONHATE  TOXIECTBEHHBIE MPeoOpa3oBaHUs  palMOHAIBHBIX
BBIDQXCHUIM Ha OCHOBE IIpaBWJI JCWCTBUM HAJ MHOTOWIECHAMH U

anreOpanyecKuMH Ipo0sMu

23

PacknanpiBaTh KBagpaTHBINA TPEXUIICH HA MHOKUTEIN

24

3.1

3.2

33

[TpumeHsTH TpeoOpa3oBaHusl BRIPAKEHHUH ISl PEIICHUS Pa3IMYHBIX

3aJ1a4 U3 MaTeMaTUKU, CMEKHBIX MIPEIMETOB, U3 pealbHON MPAKTUKU
VYpaBHEHUS U HEPABEHCTBA

Pemrats HHHeﬁHBIe, KBaJApaTHbIC YpaBHCHHUA W palHdOHAJIbHBIC
YpaBHCHU:A, CBOAAIIUCCA K HUM, CUCTEMbI IBYX ypaBHeHI/If/’I C IBYyMs

MNEPEMCHHBIMU

[IpoBOaNUTE NpOCTEHIINE MCCIECIOBAHUS YPAaBHEHUHM M CUCTEM
YpaBHEHHMH, B TOM UHUCIE€ C IPUMEHEHHEM TIpadUUYEeCKUX
IpeJIcTaBIeHUN (yCTaHaBJIUBATh, UMEET JIU YPAaBHEHHE WM CHCTEMA

ypaBHeHI/Iﬁ peumcHus, €CJIiu UMCECT, TO CKOJIbKO, U npoqee)

[lepexonuTs OT cioBecHOW (OPMYIMpPOBKM 3amauum K €&
anreOpanyecKor MOJENU C MOMOIIBIO COCTABIICHHUS YPABHEHHS WJIH
CUCTEMBbl YpaBHEHMH, HHTEPIPETUPOBATH B COOTBETCTBUU C

KOHTEKCTOM 3a]1a4¥ MOJYyYECHHBIN pe3yJIbTaT

34

4.1

4.2

[IpuMeHsSTh CBONCTBAa YHUCIIOBBIX HEPAaBEHCTB JJIi CpPaBHEHHS,
OLICHKH, pelIaTh JMHEWHbBIE HEPABEHCTBA C OJJHOW MEPEMEHHON U UX
CUCTEMBI, 1aBaTh I'pauueCKyI0 NIUTIOCTPALIMI0 MHOXKECTBA PEIIEHUN
HEPABEHCTBA, CUCTEMBI HEPABEHCTB
OyHKIMU
[ToHumMaTh W HCMONB30BaTh (PYHKUMOHAIbHBIE TMOHATHS M S3BIK
(TepMHUHBI, CUMBOJMYECKHE O003HAYEHMsI), OIpPENEISITh 3HAUECHUE
(YHKIUU 110 3HAYEHUIO apryMEHTa, ONpeAesTh CBOUCTBA (DYHKIIMU
o e€ rpaduky
CrpouTth rpauku 31eMeHTapHbIX GYHKIUN BUIA:

y=k/x

kix




, Y =X% y =X, y = |X|, OIUCBHIBAaTh CBOICTBA YUCIOBON (DYHKIMH 1O €&
rpaduxy

9 KIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

1

Yucia U BEIUMCIIEHUA

1.1

1.2

CpaBHI/IBaTB " YIOPAAOYMBATH PALMOHAJIBHBIC U UPPALIMOHAJIBHBIC

quciia

BreinonHsaTs apI/I(bMeTI/ILIeCKI/Ie ﬂeﬁCTBHH C pallMOHAJIbHBIMH YUCJIAMU,
Co4cTasd YCTHBIC U NIMCbMCHHBIC HpI/IéMI)I, BBITIOJIHATH BBIYMUCIICHHUS C

HppauOHAJIbHBIMU YK CJIaMU

1.3

HaxonuTe 3HaueHUs CTENEHEW C LENbIMU MOKa3aTeIs MU U KOPHEH,

BBIYUCIIATH 3HAYCHHU S YHCIIOBBIX BI)Ipa)KCHI/Iﬁ

1.4

2.1

OprTJ'ISITL HeﬁCTBHTeHBHLIC qucijia, BBIIIOJIHATD IIPpUKUIKY

pe3ynbTaTa BEIYHACICHUN, OLICHKY YHCIOBBIX BBIPAKEHUMN
YpaBHEHUs U HEPABEHCTBA

Pemate nMHeENHBIE W  KBaJApaTHbIE YpaBHEHMs, YpaBHEHMUS,

CBOJAINIUECA K HUM, HpOCTCfIIJ.IPIC Z[p06HO-paI_II/IOHaJ'ILHLIe YpaBHCHUA

22

2.3

2.4

Pemate cucTemsl IByX JTMHEHHBIX YPAaBHEHHH C JIBYMS IEPEMEHHBIMU
U CUCTEMBI IBYX YPAaBHEHHH, B KOTOPBIX OJHO YPABHEHUE HE SIBIAETCS

JIMHENHBIM

Peniate TEKCTOBBIE 3a1a4u aJIFeraI/I‘-ICCKI/IM CIIOCOOOM ¢ IIOMOIIBIO
COCTaBJICHHUA YPAaBHCHUA WM CUCTCMBI JIBYX ypaBHeHI/Iﬁ C IBYM:

NEPEMECHHBIMU

[IpoBOANUTE TIPOCTEHIINE WCCIECIOBAHUA YPAaBHECHUM M CUCTEM
yYpaBHEHHWH, B TOM UHCIE€ C TPUMEHEHHEM TIpadUIEeCKUX
Mpe/ICTaBICHU (HalpuMep, YCTaHABIIMBATh, UMEET JIM YypaBHEHUE

WM CHCTEMA YPaBHEHHH pellIeHus], €ClI UMEET, TO CKOJIBKO)




2.5

2.6

Pemate JMHEHHBIE HEPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA,
n300pakaTh pelIeHNne HEPAaBEHCTB Ha YNCIIOBOU MPSIMOM, 3aIIUCHIBATh

PEIICHUE C ITIOMOIIBIO CHMBOJIOB

Pemate cumcTeMBl JITMHEHHBIX HCpaBCHCTB, CUCTEMBLI HEPABCHCTB,
BKJIIOYAOOIME KBaApPaTHOC HEPaBCHCTBO, I/1306pa)KaTb pEIICHUE
CHUCTCMbI HCPABCHCTB HaA YHUCIOBOM HpSIMOfI, 3aIIMCbIBATh PCIICHUC C

IIOMOIIbIO CHUMBOJIOB

2.7

Hcmons3oBaTh HEPABCHCTBA IIPH PCIICHUHU PA3JIMYHBIX 3a1a4

OyHKIMU

3.1

3.2

PacniosHaBath  (QyHKIMHM  W3y4eHHBIX  BHIOB.  [loka3bIBaTh
CXEMaTHUYECKH pACHOJOXKEHHEe Ha KOOPJAMHATHOH IIOCKOCTH
rpadukoB (ynkuuii Buma: y=kx, y=kx+b, y=k/x, y=ax’*+bx+c, B
3aBUCUMOCTH OT 3Ha4eHU K0d3((PHUIIMEHTOB, OMUCHIBATH CBOWCTBA
byHKUIMMA

[Toka3piBaTh CXEMaTHYECKH pAacIOJIOKEHHE Ha KOOPIMHATHOM
IUIOCKOCTH TpadukoB GyHKIMN Buaa y = VX, y = |X| © OUCHIBATH

CBOICTBa PyHKIMI

33

Crpouth u u300paxarb CXEMaTU4YeCKH IpadUKH KBaJpaTHUHBIX
(GyHKIMI, ONKMCHIBaTh CBOMCTBA KBaJpaTHMYHBIX (QYHKIHUM MO HX

rpadukam

3.4

Pacno3naBaTh KBaJpaTU4HYIO0 (QYHKIUIO MO (Gopmyse, MPUBOIUTH
IpUMeEphl KBaJpaTUYHBIX (YHKIMH U3 peanbHOM KHU3HM, (U3MKH,

reoOMEeTpUn

Apudmerndeckasi 1 reoMeTpUUYecKas Iporpeccuu

4.1

4.2

Pacno3naBaTh apu(MeTH4ecKyl0 U TE€OMETPUYECKYIO IMPOTrPecCUU
MIPHU Pa3HBIX CITOCO0ax 3aqaHus

BBINONHATE BBIYMCICHUS C UCMOJIb30BaHUEM (HOpMYT n-TO 4iieHa
apuQMeTHUYECcCKOil ¥ TeOMETPUUYECKOI MPOTrpeccHii, CyMMBbI MEPBbIX N

YJICHOB

43

I/I306pa>1<aTL YJICHBI OCICa0BATCIBHOCTHU TOYKaMHU Ha

KOOPJAMHATHOW INTIOCKOCTH




4.4

Pemiate 3aaa4u, CBA3aHHBIC C YMCJIOBBIMHU ITOCJICA0OBATCIbHOCTAMU, B
TOM YHCIC 3aJayu u3 peanLHoﬁ KHU3HHU (C HCIIOJIb30BaHHUEM

KaJbKYJIATOPA, HUGPOBBIX TEXHOJIOTHIN)




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMeHT cOepPKAHUSA
1 Yucna ¥ BBIYUCIICHUS
JlpoOu OOBIKHOBEHHBIE M JECATHUYHBIE, IEPEX0] OT OJHON (OpPMBI 3aMUCH
1.1 npobeit k apyroil. [loHsATHE palMOHANbHOIO 4YMCIA, 3allMCh, CPaBHEHUE,
YIOPAI0YMBAHUE PALMOHATIBHBIX YHCEI
. Apudmernueckue AecTBUS C pallMOHATIBHBIMY YMCiIaMu. Pemienue 3a1a4 u3
. peaJIbHOM MPAaKTUKK HA YacTH, Ha IpOOH
13 Crenenp Cc HaTypaJbHBbIM IIOKa3aTeJEM: ONpEJesieHue, mnpeoOpa3zoBaHUE
' BBIpQ)KEHUI Ha OCHOBE ONpPEIEICHNUs, 3aMCh OOIBIINX YHCEl
L4 [IporeHTsl, 3anuch MPOLEHTOB B BUAE ApOOH U IpoOH B BUIE MPOLICHTOB.
' Tpu ocHOBHBIE 331a4l HA IPOLICHTBI, PEIIEHUE 3a/]a4 U3 pealbHON MPaKTHKH
Ls [IpuMeHeHHe TPU3HAKOB JEIMMOCTH, pAa3JIO)KEHHE Ha MHOMKUTEIU
' HaTypaJIbHBIX YHCEI
L6 PeanpHble  3aBucMMOCTH, B TOM uucie Tpsmas U oOpaTHas
' IIPONIOPLIOHAIBHOCTH
2 Anrebpanueckue BbIpaXeHUs
51 IlepemenHbIe, YMCI0BOE 3HAYEHHUE BBIPAXKEHUSI C IEPEMEHHOM. JlonycThMbIe
. 3HAYEHUS TIePEMEHHBIX
- [IpencraBneHne 3aBUCUMOCTH MEXJy BeIMYMHAMU B BUAE (OPMYIIHI.
' Brruucnenus mo popmynam
53 [IpeoOpa3oBanre OYKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO pPAaBHbIE
' BBIPAKEHUS
24 CBolicTBa CTENIEHU C HATYPAJIbHBIM [10Ka3aTEIEM
Y OpnnHowieHbl 1 MHOrouaeHsl. CreneHs MHOrowieHa. CloXeHe, BBIYUTAHUE,
' YMHOKE€HUE MHOTOYJIEHOB
@opMysbl  COKpAIIEHHOTO YMHOXKEHHUS: KBaapaT CyMMBl U KBajapar
2.6 pazHoctu. dopmyna pa3HOCTH KBaapaToB. Pa3noxkeHne MHOIOWIEHOB Ha
MHOKHUTEIN




3 VYpaBHeHnus
31 VYpaBHeHHe, KOpPEHb YpaBHEHHs, IpaBHja MPeoOpa3oBaHUs YpaBHEHUS,
' PaBHOCHJIBHOCTb YPaBHEHUN
32 JluHeitHOe ypaBHEHHE C OJIHOW TMEPEMEHHOM, YUCJIO KOpPHEH JMHEUHOTro
. YpaBHEHUS, PEILICHHUE JIMHEHHBIX YPABHEHUI
13 CocraBiieHne ypaBHEHUH 110 YCIOBMIO 337auu. Perienre TeKCTOBBIX 3aa4 ¢
' IIOMOIIBIO YPAaBHEHUN
34 JluneliHoe ypaBHEHHE C IBYMS IIEPEMEHHBIMH U €T0 TpaduK
Cucrema JByX JIMHEHHBIX YpaBHEHUH C JBYMs IepeMeHHbIMU. PeuieHue
3.5 CHCTEM ypaBHEHHH criocoOoM nocTaHOBKH. [Ipumeps! pereHns TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaduku. OyHKIun
4.1 Koopaunara Touky Ha mpsmMoi
47 Hucnossle IpoMeKYTKH. PaccTosiHue MKy ABYMS TOUKaMU KOOPAMHATHOU
' IpsIMON
43 [IpsimoyronbHas cuctemMa KoopauHat, ocu Ox u Oy. Abcuucca U opJuHaTa
' TOYKH HA KOOPJAMHATHOM INIOCKOCTH
44 ITpumeps! rpadukoB, 3a1aHHbIX Gopmynamu. UreHne rpaukoB pealbHbIX
' 3aBUCHUMOCTEHN
4.5 [Honstue pynkuuu. I'papuk pynxnuun. CroiictBa GpyHKIMI
4.6 Jluneitnasa pynkuus, e€ rpaduk. I'padux pyHkmm y = [X|
47 I'padnueckoe perieHne JUHEHHBIX YypaBHEHUH U CHUCTEM JIMHEHHBIX
' ypaBHEHUH
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHMS
1 Yucna 1 BBIYUCIIEHUS
- KBagpatublii kopeHb u3 uncna. [loHsATHE 00 HMPpPaLMOHANIBHOM YHCIIE.
' JlecsiTuunble MPUOIMKEHNS HPPALMOHAIIBHBIX YHCET
CpoiicTBa apudMeTHyecKux KBaJpaTHBIX KOpHEH M UX MPUMEHEHHE K
1.2 peoOpa3oBaHUIO YHCIIOBBIX BBIPAKEHU N u BBIUYHCIICHUSIM.
JleicTBUTENbHBIC YHCTIA




9 KIIACC

1.3 Crenens ¢ 1enbpIM I0Ka3zareiaeM U e€ cBoiictBa. CTaHaapTHas 3aluch Yucia
2 Anrebpanyeckue BbIpaKECHUs
51 KBagpartuelii  TpEXuieH, pa3ilOKEHUE KBAaJpaTHOIO TPEXWIEHA Ha
' MHOKHUTEIN
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajire0pandecKkoi 1poou
2.3 CrnoxeHue, BRIYMTaHUE, YMHOXKEHHUE, JCIICHHE allreOpandecKux apooei
24 PannonanbHble BbIpayKE€HUS U X IIpeoOpa3oBaHue
3 VYpaBHEeHMS U HEPABEHCTBA
31 KBangpatHoe ypaBHeHue, QopMmyna KOpHEH KBaapaTHOTO YpaBHEHUS.
' Teopema Buera
3.2 Pewienue ypaBHeHul, CBOASAIIMXCS K JIMHEMHBIM U KBaJAPATHBIM
3.3 [Ipocreiimme qpoOHO-paliOHANILHBIE YPaBHEHUS
I'paduueckas uHTEpHIpeTalus ypaBHEHUH ¢ ABYMs IEPEMEHHBIMU U CUCTEM
34 JIMHEWHBIX YPAaBHEHUM C IBYMsI IEpeMEHHBIMU. [Iprmepsl pelenns cucreM
HEJIMHENHBIX YPABHEHUH C ABYMs [IEPEMEHHBIMU
3.5 Pemrenune TekcTOBBIX 337124 areOpandeckuM crocooom
3.6 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHncTBo ¢ 0/1HOM nepeMeHHOM
3.8 PaBHOCUIIBHOCTH HEPABEHCTB
3.9 JIuHelHble HEpaBEHCTBA C OHON NEPEMEHHOMN
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHON
4 OyHKINUU
i1 Ilonartue @ynkuun. OOIacTb oONpeneneHuss M MHOXKECTBO 3HAUYEHU
' ¢ysaxuu. CrocoOs! 3aaHus PyHKIMNA
4.2 I'paduk pynkuuu. Yrenue cBOMCTB GyHKIUH 110 €€ rpaduxy
4.3 [Tpumepst rpadukoB PyHKITHH, OTPAKAIONMIUX PEATHHBIE TIPOIECChI
44 OYHKIMM, ONHCHIBAIOUIME MPSAMYI0 U OOpaTHYyI0 MpPONOPLUOHAIILHBIE
' 3aBHCUMOCTH, UX IrpauKu
4.5 @yHKIUK y =x?% y = x7
4.6 Oyukuuu y = [x, y = |x|
4.7 I'padmueckoe penieHne ypaBHEHUN U CUCTEM ypaBHEHUI




Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

1 Yucna v BIYKCICHUS
. ParonanpsHble 4ncna, MppanyMoHAIbHBIE YMCTIA, KOHEYHbIE M OECKOHEUHbBIE
' JIeCATUYHBIE JPOOU
MHOXECTBO  IEHCTBUTENBHBIX  YUCEN, JEHCTBUTEIBHBIE YHCIA  Kak
15 OecKOHEUHBbIE JAeCATHYHBIE ApoOM. B3auMHO OJHO3HAYHOE COOTBETCTBHE
' MEXYy MHOXECTBOM JCHCTBUTEIBHBIX YHCEI WU KOOPAMHATHOM IIPSAMOM.
CpaBHeHuE 1eHCTBUTENBHBIX YUCEI
1.3 ApudmeTndeckue NeiHCTBHUS ¢ ISHCTBUTESILHBIMEI YUCIIAMU
N3mepenus, npuOnmnxeHus, oueHKd. PazMepbl 00beKTOB OKPYKaIOLIEro Mupa,
L4 JUIMTEIBHOCTh IPOLECCOB B OKpy»KaroleM mupe. [Ipubnmxénnoe 3HaueHue
' BEJIMYMHBI, TOUHOCTh NpuoIkenus. Okpyrienue uucen. [Ipukuaka u oueHka
pe3yJIbTaTOB BHIYMCIICHUI
2 YpaBHEHHMs U HEPABEHCTBA
2.1 YpaBHEHHUsI C OJHON ITIEPEMEHHON
22 JInnelinoe ypaBHeHue. PemieHne ypaBHeHU, CBOAAIIMXCS K JIMHEUHBIM
2.3 KBagparnoe ypaBHeHue. Penienue ypaBHEHHM, CBOIAIIMXCS K KBAAPATHBIM
24 bukBanpatHoe ypaBHeHue. IIpuMepsl pelleHHs ypaBHEHUN TPETbe U
' YETBEPTOU CTEIICHEN Pa3JIOKEHUEM HAa MHOKHUTEIN
2.5 Pemenne npoOGHO-paliOHaNIbHBIX YpaBHEHUN
2.6 CucreMsbl ypaBHEHUH
2.7 VYpaBHeHME ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenne cucreM IByX JIMHEWHBIX YPAaBHEHUU C JBYMS IIEPEMEHHBIMU
29 Pewienne cucreMm IByX ypaBHEHHMH, OJHO U3 KOTODPBIX JIMHEMHOE, a APYroe —
' BTOPOM CTENEHU
2.10 ['padmyeckas uHTEpIpETALUsl CUCTEMbI YPaBHEHH C IBYMsI IE€pEMEHHBIMU
2.11 Pemenne TeKCTOBBIX 3a/1a4 alireOpandecKuM CriocoOoM
2.12 YuciioBblE HEPABEHCTBA U X CBOMCTBA
2.13 Pemrenne nuHENHBIX HEPABEHCTB C OJHOM MEPEMEHHON
2.14 Pemenue cucrem TMHEHHBIX HEPABEHCTB C OAHON EPEMEHHOMN
2.15 KBanpaTHble HEpaBEeHCTBA




I'paduueckas wHTEpHpeTanyisi HEPABEHCTB W CUCTEM HEPABEHCTB C JABYMS

2.16
HIEpEMEHHBIMU

3 DyHKIUU

a1 KBangpatuunas ¢ynkuus, e€ rpaduk u cpoiictBa. Ilapabomna, koopanHaThbl
' BEPIINHBI TapadoiIbl, 0Ch CHMMETPUH TapadoIIbl

32 I'paduku Gynkuuit y=kx, y=kx+b u ux cBoiicTBa

33 I'paduku Qynkuuit y=k/x, y = x° 1 uX cBOICTBa

34 I'padpuku GyHKIMI , 1 UX CBOMCTBA
4 YucioBble OCIEN0BATEIBHOCTH

il Onpeznenenue u cnocoObl 3aJJaHNs YMCIOBBIX MOCIEI0BAaTENbHOCTEH. 3a1aHne
' MOCIIEI0BATEIFHOCTH PEKYPPEHTHOM (hopMyItoi u GopMyIioi n-ro dieHa

42 Apudmernueckass mporpeccus. PopMynbl n-ro WieHa apuPMeTHUIECKOH
' IPOTPECCUH, CyMMBI NIEPBBIX 71 YICHOB

43 I'eomerpuueckast mnporpeccus. @Popmyiasbl 7n-ro wieHa Te€OMETPUUYECKON
' IPOTPECCUH, CYMMBI IIEPBBIX /1 YICHOB

a4 N300pakeHre WiIeHOB apU(PMETHUECKOM M TIeOMETPUUYECKOW Iporpeccui
' TOYKaMHU Ha KOOPANHATHOM IIJIOCKOCTH. JINHEWHBIN 1 DKCIIOHEHIIUATIbHBII POCT

4.5 Crno’xHble MPOLIEHTHI




IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOGOBAHUSA K MPEAMETHBIM pe3yJbTaTam
0CBOEHHUS OCHOBHOI 00pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOT'O
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue ornepupoBaTh MOHATUSMHU: MHOMKECTBO, IOAMHOMXECTBO,
omepanuu HajJ MHOXXECTBaMH; YMEHHE ONEPUPOBATH TOHSTUSIMU:
rpad, CBs3HBIN rpad, AepeBO, LUK, TPUMEHATh UX MPH PEIICHUU
3aja4; yYMEHHE UCIIONB30BaTh TpapHUuecKoe IpelCTaBICHHE
MHOJKECTB JUIsl OIKCAHUSl pealbHbIX IPOLIECCOB U SIBICHUM, MpuU

pELICHUH 3a/1a4 U3 APYTUX YIeOHBIX MTPEIMETOB

YMeHue onepupoBarh MOHATHSIMU: ONPEAEIICHUE, aKCUOMa, TEOpEMa,
JI0OKa3aTeNbCTBO; YMEHHE paclo3HaBaTh WMCTUHHBIE U JIOKHBIC
BBICKA3bIBaHUs, NPUBOJIUTH IPUMEPBI U KOHTPIPUMEPBL, CTPOUTH

BBICKA3bIBAHUA U OTpULAHUSA BBICKQ3bIBaHU M

YMeHne onepupoBaTh MOHATUSIMU: HATYPAIbHOE YHCIIO, TIPOCTOE U
COCTaBHOE YHUCJO, JEIMMOCTh HaTypalbHBIX YHCEN, MPU3HAKU
JETMMOCTH, 1I€JI0€ YUCIIO0, MOAYJh YHCIia, OOBIKHOBEHHAs! Ipo0b U
JecsTHYHas ApoOb, CTAHJAPTHBIN BUJI YKCIIA, pallMOHAIEHOE YHCIIO,
UPpALMOHATIBHOE YMCIIO, apu(METUYECKUN KBaJApaTHBIA KOPEHb;
YMEHUE BBINOJHATH JEHUCTBHUS C YHUCIAMHM, CpaBHUBATh U
YHOOPSIOYMBATh YHWCJIA, TPEACTABIATh YHCIAa Ha KOOPAMHATHOW
MpSMOM, OKPYIJIATh YHUCIA; YMEHUE JenaThb NPUKHUIKY U OLICHKY

pe3yJibTaTa BEIYUCICHUN

YMeHue onepupoBaTh MOHITHSIMH: CTETIEHb C LEIbIM MOKA3aTelIeM,
apudMeTHUeCKUI KBaJApaTHbIN KOPeHb, MHOTOWIEH, anredpanyeckas
Ipo0b, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HaTypalbHON CTENEeHH
OoJibllle €MHMIBI; YMEHHE BBIIOJIHATH pacuéTsl MO (opMmysam,
npeoOpa3oBaHus LENbIX, JAPOOHO-PALMOHAIBHBIX BBIPAXKEHUN U
BBIPAXEHUM C KOPHAMM, pa3/I0oKEHNE MHOTOWIEHA HA MHOXWTEIH, B
TOM YHCJIE C HUCHOJb30BaHHWEM (OPMYIT Pa3HOCTH KBaJApaToB H

KBaJApaTa CYMMbI U Pa3HOCTU




YMeHue oneprupoBaTh MOHATUAMU: YUCIOBOE PAaBEHCTBO, YPABHEHUE
C OJIHOM IEpEeMEHHOW, 4YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHE PEIIATh JIMHEHHbIE U KBAIPAaTHbIC YPABHEHUS,
JIpOOHO-pallMOHATIbHBIE YPABHEHUS C OJHOW NEPEMEHHOH, CUCTEMBbI
JBYX JIMHEVHBIX YPAaBHCHUH, JMHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JApOOHO-palMOHAIbHbIE HEPABEHCTBA C OJHOM
[IEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a/1a4 U3 IPYTUX IIPEIMETOB
U TPaKTUYECKUX 3aJad; YMEHHE MHCIIONb30BaTh KOOPAUHATHYIO
OpSAMYI0 U KOOPIMHATHYIO IUIOCKOCTh JJISi M300pakeHUs] perieHH

ypaBHeHHﬁ, HCPABCHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSIMHE: GYHKIHS, TpaduK QYHKINUU, HYTU
byHKINH, MIPOMEKYTKH 3HaKOMOCTOSIHCTBA, IIPOMEXYTKH
BO3pacTaHus, yObIBaHUS, HamOoOJblllee W HaWMEHbIIEEe 3HAYCHUs
GyHKIUY; yMeHHue OTIepUPOBATH TTOHSTUSIMU: npsimMast
MPOMOPLUOHAILHOCTD, JINHEHHAs (PYHKIIMS, KBagpaTuyHas QyHKINS,
oOpaTHasi TMPOMOPIUOHAIBHOCTh, TMapaboiyia, rumepbosa; yMmeHHe
CTpouTh rpapukud  GYHKIHMH, UCHONB30BaTh Tpaduku s
OIpe/IeNIEHUs] CBOMCTB IPOLIECCOB U 3aBUCUMOCTEW, JUIsl pElICHUs
3a/a4 U3 APYruX y4eOHBIX MPEAMETOB U PEANbHON KH3HU; YMEHUE

BbIpaXkaTh (OpPMYJIaMH 3aBUCUMOCTH MEX1Y BEJIMYUHAMU

YMmenne ONneprupoBaTh IIOHATUAMU: IIOCIICAOBATCIBHOCTD,
apudMeTHueckass M TeOMeTpUyecKas IpPOrpeccud; yMEHHe
MCIIOJIb30BaTh CBOMCTBA MOCIEI0BATEIBHOCTEH, (HOPMYIIBI CYMMBI U
o011ero wieHa Mpu pelIeHuH 331a4d, B TOM YUCIE 3ajad U3 JPYrux

y4€OHBIX MPEIMETOB U PEATbHON KU3HU

VYMeHue pemaTh 3aa4d pa3HbIX TUIOB (B TOM YHUCIE Ha MPOLEHTHI,
JONIM W 4YacTW, JBM)KEHHUE, paboTy, IIEHYy TOBApOB U CTOHMMOCTb
MOKYIIOK U YCIIYT, HaJIOTH, 3a7[a4l U3 00JacTH YIpaBJICHUs JINYHBIMU
U ceMeWHbIMH (UHAHCAMH); YMEHHME COCTaBJSTh BBIPAKEHUS,
YPaBHEHHs, HEpPABEHCTBA M CHUCTEMBl 110 YCIOBHUIO 3aJayH,
MCCJIEIOBATh MOJyUEHHOE PEIIEHUE U OLIEHNBATh MPaBIONOA00HOCTh
MIOJIyYEHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh NOHATHAMHU: (PUTYpa, TOUKA, OTPE30K, IpsAMasi,
1y, JIOMaHasl, yTOJI, MHOTOYT'OJIbHUK, TPEYroJbHUK,

paBHOOEIPEHHBIN u PaBHOCTOPOHHUN TPEyTrOJIbHUKH,




NPSMOYTOJIbHBIM TpEyrojbHUK, MeIuaHa, OUCCeKTpuca W BBICOTA
TPEYrojbHUKA,  YETBIPEXYrOJbHHUK, Mapajuiejorpamm,  pomo,
IPSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU (UIypamu;
YMEHME pellaTh 3a/ayd, B TOM YHUCIIE U3 MIOBCETHEBHOM JKM3HM, Ha
HaXO0X/IEHNE F€OMETPUYECKHUX BEJIUYHH C IPUMEHEHUEM U3YyYEHHBIX

CBOWCTB GuUryp u (pakToB

10

YMeHue onepupoBaTth TOHATHUSMU: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYroJIbHUKOB; MApAILICILHOCTh U MEPICHAUKYISIPHOCTh MPSIMBIX,
YroJI MEXAYy MPSMBIMH, TMEPICHAUKYISIP, HAKIOHHAS, IMPOCKIIHS,
nonobue  ¢uryp, NOAOOHBIE  TPEYrOJIbHUKH,  CHUMMETPHUS
OTHOCHUTEIIFHO TOYKH W TIPSIMOM; YMCHHE Paclio3HABaTh PaBEHCTBO,
CUMMETpHIO HM  momobue  ¢uryp,  mapauienbHOCTh |

MEPIEHIUKYIISIPHOCTD IIPSMBIX B OKPYKarOIEM MUpE

11

YMeHue omnepupoBarh MOHATHSAMH: JJIMHA, PACcCTOSIHUE, YToJ
(BemMuMHA yIJla, CUHYC M KOCHHYC yIJIa TPEYroJIbHUKA), IUIOLIa/lb;
YMEHHE OLIEHUBATh pa3Mepbl IPEIMETOB U OOBEKTOB B OKPYKAIOILIEM
MHUpE; yMEHUE NPUMEHATh (OpPMyJbl IMEepUMETpa U IUIOIIAIU
MHOTOYT'OJIbHUKOB, JJIMHBI OKPYKHOCTH U IJIOLIAAM Kpyra, oobema
IPSIMOYTOJIBHOTO TapajuIeNIeNUIea; YMEHUE TPUMEHATh TPU3HAKU
paBeHCTBa TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJIbHUKA,
teopemy Iludaropa, TpUroHOMETpHUYECKHE COOTHOLICHUS IS

BBIYMCIICHUS ININH, PACCTOSHUM, IJIOIAIEH

12

YMenue wu3o0pakaTh IUIOCKME (UTYpBl M UX KOMOUHAIWH,
IPOCTPAHCTBEHHbIE (DUTYPBI OT PYKH, C IOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB M DJIEKTPOHHBIX CPEACTB II0 TEKCTOBOMY WIIH

CHUMBOJIbBHOMY OITMCAHUTIO

13

14

YMmenune ONEprupoOBaTh TMOHATUAMH: TPAMOYIroJIbHasd CHCTEMaA
KOOpAWHAT, KOOpAWHATBI TOYKH, BCKTOp, CyYMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOpa Ha 4YHCIO, CKaIAPHOC TIPOU3BCACHUC
BCKTOPOB;, YMCHUC HUCIIOJIB30BaTh BCKTOPbBI W KOOPAHWHATHI JJISA
MNpEaACTaBIICHUA JAHHBIX W PCIICHHUA 3aJiad, B TOM YHCJIC U3 JPYTHUX

y‘-Ie6HLIX MpeaAMETOB U peam,Hoﬁ JKHN3HHU

YMenue ONCpUpOBaTh TMOHATUAMU: CTOJIOMKOBBIE U KpPYTOBBIC

IUarpaMMmbl, TaONWIBI, CcpeaHee apuMeTHYeCKoe, MeIHuaHa,




15

16

HanOoJIpIlIee M HAaMMEHbIIIee 3HAaYCHHUs, pa3Max YHCIOBOTO HaboOpa;
yMEHHE W3BJIEKaTb, HMHTEPIPETHPOBATh MU  MpeoOpa3oBBIBATH
uHPOpPMALIMIO, TPEACTABICHHYI0O B Ta0IMIAX ¥ Ha JdarpamMMax,
OTPaXXAIOLIYI0 CBOWMCTBA M XapaKTEPHCTHKH PEATbHBIX IPOLECCOB U
SBJICHUW; yMEHHE pACIO3HAaBaTh HM3MEHUYUBBIC BEIUYMHBI B

OKpYXaroIieM MUpe

YMeHue onepupoBaTh MOHATHAMH: CIYYaWHBIA OMBIT (CIydalHBIN
OKCIEPUMEHT), DJIEMEHTApHOE COOBITHE (DJIEMEHTApHBIA HCXO[)
CIIy4aifHOTO OIBITa, CIy4ailHOE COOBITHE, BEPOSTHOCTb COOBITHS;
YMEHHME HAXOJIWUTb BEPOSITHOCTH CIIy4alHBIX COOBITHII B ONbITax c
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pellaTh
3aJjaud METOJOM OPraHM30BAaHHOIO Iepedopa U ¢ UCHOJb30BAHUEM
MpaBUJia YMHOXXEHUS; YMEHHE OIEHUBATh BEPOSITHOCTH pPEallbHBIX
COOBITUI U SIBJICHUH, IOHUMATh POJIb IPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKPYXKAIOIIEM MHpPE U B >KU3HU;
3HaKOMCTBO C TIOHSTHEM HE3aBHCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCET U €ETO POJIBIO B MAaCCOBBIX SABJICHUAX

YMeHue BbIOMpaTh MOAXOASIINN W3YYEHHBIM METOJ A pelleHus
3a/1auu, MPUBOJIUTH MTPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEHN B
MPUPOJIE U KU3HH, PACIIO3HABATH MPOSIBICHUE 3aKOHOB MaTeMaTUKU
B HCKYCCTBE, OIHMCHIBATH OT/EJbHBIE BBIJAIONINECS PE3YJIbTATHI,
MOJTy4YeHHBIE B XOJIe Pa3BUTHsI MAaTEMaTUKU KaK HAyKH, MPUBOJUTH
MpUMEpbl  MaTEeMaTHYECKUX  OTKPBITMM W WX  aBTOPOB B

OT€YECTBEHHOW U BCEMUPHOU UCTOPUHU




HNEPEYEHD 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBIX HA OI'D
HO MATEMATHUKE

Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna u BBIYUCIICHUS

1.1 Harypanbnsie u nensie yucna. [IpusHaky 1eIMMOCTH LEIIbIX YUCEI

. OOBIKHOBEHHbIE M JECATUYHBIE  JpOOH, TPOLEHTHl, OECKOHEYHbIE
' MIEPUOINICCKHE IPOOH

13 Pannonaneupie uncna. Apudmernyeckue oOmepalndd ¢ paldOHAIbHBIMU
. YyHuCllaMu

» JeiictButensubie yncia. ApudMeTHUYECKHe ONepaluu C IeHCTBUTEIbHBIMU
. YUCIAMU

s [TpuOmkE€HHbIE BBHIYMCICHUS, MpaBWUIa OKPYIJIEHUS, MPUKHUIKA U OLEHKa
. pe3ynbTaTa BRIUMCICHUN
2 Anrebpanyeckue BhIpaXKeHUs

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMHU )

55 Crenenp ¢ nensiM mnokasareneM. CTeneHb C palMOHAIbHBIM IOKA3aTEJIEM.
. CBoiicTBa CTeNEeHH

2.3 MHorouneHsl

24 Anrebpanueckas ApoOb

) s ApudpmeTnueckuii  KOpeHb  HaTypalbHOM  cTtemeHu.  JlelicTBus ¢
' apu(pMeTUYECKUMU KOPHSIMH HaTypalbHON CTENEHU
3 YpaBHEHMS U HEPABEHCTBA

- Lenble u npoOHO-palioHaNbHBIe ypaBHeHHMS. CHCTEMBI M COBOKYIHOCTH
' ypaBHEHU I

1n Lenble u apoOGHO-panMoHanbHble HepaBeHCTBA. CHUCTEMBI M COBOKYIHOCTH
' HEPABEHCTB

3.3 Pemenne TekcTOBBIX 3amau
4 YucnoBbIe TOCIEN0BATEILHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEN




Apudmernueckass u reomerpuueckas mporpeccurd. Dopmyna  CIOXHBIX

4.2
IPOLICHTOB
5 OyHKIMH
OyHKUg, cmocodbl 3amanus  GyHknuu. ['paduk  dyakuun. OOIacTh
OTIpeieNIeHus] U MHOXeCTBO 3HaueHui ¢pynkuuu. Hymu pynkun. [IpomexxyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKUMU. MaKCUMyMBbl U
MUHMUMYMbl QyHKuMU. HaunOosbiiee M HauMeHbllee 3HaYeHUE (QYHKLIHMU Ha
IPOMEXKYTKE
6 KoopauHatsl Ha NpsiMOI ¥ TIIIOCKOCTH
6.1 KoopaunaTthHas npsimas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomeTpus
7.1 I'eomerpuueckue Gpurypsl 1 Ux cBOiCTBa
7.2 TpeyroabHUK
1.3 MHOroyrojabsHUKI
7.4 OKpy>XKHOCTb U KpyT
7.5 W3mepeHune reoMeTpu4eckKix BEeTMYUH
7.6 BekTopsl Ha IIII0CKOCTH
8 BeposiTHOCTB U cTaTHUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BeposiTHOCTB
8.3 Komb6unaropuxka
8.4 MHoxecTBa
8.5 I'padmsr
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