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HOACHUTEJIBHAS 3AIINCKA

Anrebpa sABIsSETCS OJHUM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIEro
o0Opa3oBaHus: OHA 0OECIeunBaeT U3yYeHUE APYIUX JAUCLHUIUINH, KaK €CTECTBEHHO-
HAay4YHOr0, TaK W TyMAaHUTApPHOTO LMKIOB, €€ OCBOCHHE HEOO0XOAUMO s
IPOJODKEHNs 00pa30BaHUs U B ITOBCEHEBHOM *U3HU. Pa3Butue y oO0ydaromuxcs
HAyYHBIX TPEJCTABICHUNH O TMPOUCXOXKACHUM U CYLUIHOCTH alreOpandecKux
abcTpakuuii, cnocobe oTpakeHHs MaTeMaTHYeCKOM HAYKOMW SBICHUHN U MPOILIECCOB
B IpUpOJE W OOIIECTBE, POJIM MATEMaTHYECKOTO MOJEIUPOBAHUS B HAYyUYHOM
NO3HAaHUM U B IPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHMUS
M Ka4eCTB MBIILJICHHS, HEOOXOIUMBIX AJIs aAaNTallid B COBPEMEHHOM IIU(POBOM
oOmectBe. M3yueHue anreOpbl oOecleUMBAET pa3BUTHE YMEHHUs HaOII0JaTh,
CpaBHMBaTh, HAaXOAWTb 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTU MBIILUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTb CBOU JCHCTBHSI U BBIBOABI,
dopmynupoBath yTBep)kaeHH. OcBOEHUE Kypca alredpbl 00ecneurnBaeT pa3BUTHE
JIOTUYECKOTO MBIIUIEHHUSI OOYYaloIIUXCsA: OHU HCHOJIB3YIOT JENYKTUBHBIE U
UHAYKTUBHBIE PACCyXJEeHUs, 0000LIeHNEe U KOHKPETU3alnio, a0CTparupoBaHue u
aHaioruto. OOyuenue  anrebpe  mpenanoyaraeT  3HAYUTENIbHBIH  O00BEM
CaMOCTOSITENIbHON ~ JI€ATEIbHOCTH OOYyYalolUXCsl, IO3TOMY CaMOCTOSATEIbHOE
pelIeHune 3aa4 SIBISIETCS peau3aliuei 1eaTeIbHOCTHOTO MPUHILINAIIA 00YUYEHUS.

B crpykrype mnporpammbl y4eOHOro kypca «Anredpa» ajis OCHOBHOTO
o0miero o6pa3oBaHHsi OCHOBHOE MECTO 3aHUMAIOT COAEPKATeIbHO-METOANYECKUE
auHUM: «Hucna ¥ BBIYKCIEHUS», «ANTeOpandecKue BhIPAKEHUS», «YPaBHEHUS U
HepaBeHCTBa», «Dynkiumy. Kaxnas u3 3TUX COAepKaTelbHO-METOIUYECKUX
JVHUH pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3YUYEHHUs Kypca, B3aUMOAECUCTBYS €
ApPYyTMMH €ro JHHHUSIMH. B Xone wu3ydeHuss ydeOHOro Kypca O0O0ydaroImumcs
OPUXOIUTCS JIOTUYECKU PACCYKJATh, HUCIIOIb30BAaTh TEOPETHKO-MHOKECTBEHHBIM
A3bIK. B CBsA3M ¢ 3TUM B mporpaMMy y4yeOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKM, MPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3jeiax
MaTeMaTHIECKOro 00pa3oBaHUS U CIIOCOOCTBYIOIINE OBJIAJCHUIO 00YyYaIOIIUMUCS
OCHOB  YHUBEpCaJIbHOro Mmaremarudeckoro s3pika. CopepkaTenbHOM U
CTPYKTYPHOM OCOOEHHOCTBIO ydeOHOro Kypca «Anredpa» SBISETCA €ro
VHTETPUPOBAHHBINA XAPAKTEP.

Copepxanne nuHMM «Yuclia W BBIYUCICHUS» CIYKUT OCHOBOW MJis
JANbHEHNIIEro U3y4YeHUs MaTeMaTHKU, CIOCOOCTBYET Pa3BUTHIO y OOYyYarOIIUXCS
JIOTUYECKOTO MBIIIIEHUS, (POPMUPOBAHUIO YMEHHS MOJIB30BATHCS aJrOpUTMaMHu, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl TIOBCEIHEBHON
KHU3HU. Pa3BUTHE MOHATHA O YMCIe HAa yPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBA3aHO C PAlMOHAJIBLHBIMU W HWPPALMOHAIBHBIMU YHCIIaMU, (OPMUPOBAHUEM



MPEJICTaBJICHUN O JEHUCTBUTEIBHOM YHCJE. 3aBEpIICHHE OCBOCHHS YHCIIOBOU
JIMHUU OTHECEHO K CpeIHEMY 001IeMy 00pa30BaHUIO.

ConepxaHue IByX ainreOpandeckux JUHUN — « AIre0pandecKue BhIPaKSHUS
U «YpaBHEHUS] U HEPABEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO y OOYyYArOIIUXCS
MaTEMaTUYECKOTO arrmapara, HeOOXOJAMMOTrO JiS PelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX TMPEIMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o00pa3oBaHMsl y4eOHBIM MaTepuas TPYHIUPYETCS BOKPYT
paIlMOHANIBHBIX BRIpAXKEHUHN. ANreOpa JEMOHCTPUPYET 3HAUCHHWE MAaTEMATUKH Kak
S3bIKa IS TIOCTPOCHUSI MAaTeMaTH4YEeCKUX MOJIeNIeH, OMUCAHUSl MPOIECCOB H
ABJICHUN peanbHOro Mupa. B 3amaun oOydeHus anreOpe BXOIAT TaKXKe
JanbHeilee pa3BUTHE AJNTOPUTMUYECKOTO MBIIIIEHUS, HE00X0IUMOro, B
YaCTHOCTH, JJIS OCBOCHHS Kypca WH(OpPMATHUKHA, M OBJAJCHUE HaBBIKAMHU
JIeNyKTUBHBIX paccyxkaeHuid. [Ipeodpa3oBanne cUMBOJIBHBIX (OPM CIOCOOCTBYET
Pa3BUTHIO BOOOpAXKEHUs, CHOCOOHOCTEN K MAaTEMAaTUHYECKOMY TBOPYECTBY.

Conepxkanue GyHKIMOHATBHO-TPAPUUECKON TMHUK HAIIEJICHO Ha MOJIyYeHHE
oOy4JaronuMMucs 3HaHUNW O (PYHKIMSAX Kak Ba)KHEHIIEW MaTeMaTuuecKoW MOJENn
JUISL ONMCAHUsS M UCCIENOBaHUS pa3HOOOPAa3HBIX MPOLECCOB U SBJIEHUN B MPUPOJIE
u obmiectBe. M3yueHue marepuana crnocoOCTBYET PA3BUTHUIO y OOyYarOUIUXCs
YMEHUS UCTIOIH30BaTh PA3JIMUHbIE BBIPA3UTENIbHBIE CPEICTBA SI3bIKA MATEMATUKUA —
CJIIOBECHBIC, CHMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJIaa B (OpMUpPOBAHUE
MPEACTABICHUM O POJIM MATEMATUKHU B PA3BUTUU LIMBUIU3AIMYU U KYJIbTYPBHI.

CornacHo ydeOHOMYy IlaHy B 7-9 Kiaccax wH3ydaercsi Y4eOHBIM Kypc
«Anrebpa», KOTOpBIN BKIIOYAET CIEAYIOIIUE OCHOBHBIE pPAa3/eNibl COJAEPIKAHMS:
«Yucna ¥ BBIYHUCICHUN», «ANTreOpandeckre BBIPAKEHUS», «YPaBHCHHUS U
HEPABEHCTBA», « DYHKIUW.

Ha uzyuenue yuebHoro kypca «Anredpa» orBoaurcs 306 yacos: B 7 kiacce
— 102 4gaca (3 ygaca B Hemeno), B 8 kimacce — 102 gaca (3 vaca B Hemento), B 9
kiacce — 102 4gaca (3 yaca B HeZleli0).



COJAEPXKXAHME OBYUYEHUA
7 KIIACC

Yucia 1 BHIYHCICHUA

Jlpobu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEX0] OT OAHOW (hopmbl 3ammcu
npobeit k gpyroil. IloHsTHe panMOHaIBLHOrO 4YHCJA, 3aluch, CpPaBHEHHUE,
yHOPSAOYMBAaHUE  PALMOHAIBHBIX uuced. Apudmernueckue JeicTBUS €
palMOHAIBHBIMY 4YMclIamMu. Pemenue 3aga4 U3 peaJbHOW IIPAKTHKM HA 4acTH, HA
IpoOu.

CreneHb ¢ HaTypaJbHbIM IOKa3aTeleM: OIpejelieHue, MpeoOpa3oBaHue
BBIPXKEHUI HAa OCHOBE OIpeNeeHUs, 3aIUCh 00apIMX yucel. [IpoueHTsl, 3anuce
IPOLEHTOB B BHUJE ApoOU U JpoOU B BHUJIE MPOLEHTOB. TpU OCHOBHBIC 33J]aud Ha
IIPOLIEHTHI, PEIICHUE 3a1a4 U3 PEaIbHON IPAKTHKHU.

[IpumeHeHne TPU3HAKOB  JEIMMOCTH, DPAa3j0oKEHUE Ha  MHOXKHUTEIH
HATypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM  4YHCiIe T@psMas ©  oOparHas
IPONOPLIHOHAIBHOCTH.

AuredpanvecKkue BbIPaKeHUs!

[IepeMeHHBIE, UMCIOBOE 3HAYEHNUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCcTUMBbIE
3Ha4YeHUs NepeMeHHbIX. [IpeacraBnenne 3aBUCMMOCTH MEXK1y BEJIMYMHAMU B BUJIE
dopmyinbl. Beruucienus no popmynam. [IpeodpazoBanne OyKBEHHBIX BbIPAXKEHUMH,
TOXKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBuUia MpeoOpa3oBaHUs CYMM H
IIPOM3BENICHUH, TTpaBUjIa PaCKPbITUS CKOOOK U IIPUBEIEHUS OJOOHBIX CIIaracMbIX.

CBolicTBa CTENEHH C HATYPAJIBbHBIM [TOKA3aTEJIEM.

OnHounensl 1 MHOrouwneHbsl. CreneHp MHOrowieHa. CinoKeHue, BBIYUTAHHUE,
YMHOXXEHHE MHOIOWICHOB. DOpMyJbl COKpAlEHHOIO YMHOXKEHHs: KBaapar
CyMMBl M KBajgpar pasHoctu. Popmyna pa3HOCTH KBaAparoB. Pazmoxenue
MHOT'OYJIEHOB HA MHOKHUTEIH.

YpaBHeHUs M HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, MpaBujia IpeoOpa3oBaHMsl YpPaBHEHUS,
PABHOCWIBHOCTb YPaBHEHUU.

JIuHeliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YUCIO KOPHEH JMHEHWHOIO
YPaBHEHHMS, pEIICHHE JIMHEWHBIX YypaBHEHHU. CocCTaBlIEHUME YpPaBHEHHU 110
YCJIOBHIO 3a/1ayi. PerieHre TeKCTOBBIX 3a/1a4 C IIOMOILBIO YPABHEHUM.

JIuneiiHoe ypaBHEHHE C JABYMs NEPEMEHHBIMH U ero rpa¢uk. Cucrema IByX
JIMHEWHBIX YPAaBHEHHMU C JByMs INEPEMEHHBIMH. PemeHue cucrem ypaBHEHHU
CrIocoOOM MOJACTaHOBKH. lIpuMepsl peleHus TEKCTOBBIX 3aJad C IOMOUIbIO
CHUCTEM YPaBHEHHUM.

DOyHKIUU



Koopaunara Touku Ha npssmMon. UucinoBsle TpoMeXyTKU. PaccrosiHue mexay
JIBYMsI TOUKAMU KOOPAMHATHOMN IIPSAMOM.

[IpsamoyronbHas cucteMa koopaunar, ocu Ox u Oy. Abciucca U opaAnHaTa
TOUYKH HAa KOOPAMHATHOM I10cKoCcTH. [IpuMepsl rpadukoB, 3a1laHHBIX (GOpMYJIaMu.
Urenne rpadukoB peanbHbIXx 3aBucuMocTeil. [lonstne dynkuuu. [paduk
¢ynkuuu. CoiictBa pyHkumil. JIunelinas ynkuus, e€ rpaduk. ['padux pyHkumn
y = |x|. I'paduueckoe pelnieHre TUHEHHBIX YpPaBHEHUW W CUCTEM JHMHEHHBIX
YPaBHEHUM.

8 KUIACC

Yucia 1 BBIYUCICHUSA

KBagparusiii kopeHb u3 uwucia. [loHarue o0 uppaldOHAIBLHOM YHCIE.
JlecaTrunble TPUOIMXKEHUST UPPALIMOHANIBHBIX uncen. CBoilcTBa apuMEeTHUECKUX
KBaJIPATHBIX KOPHEW U X MPUMEHEHUE K MTPEoOPa30BaHUIO YHCIIOBBIX BBIPAKEHUMN
Y BBIUHMCJIEHUSM. JIeCTBUTEIIbHBIE YKCIIA.

Crenensb ¢ 1eNbIM NToKa3aTesaeM U e€ cBoricTBa. CTaHapTHAs 3allUCh YHUCIIA.

AuredpanvecKkue BbIPaKeHUs!

KBampaTHpli  TpEéXuieH, pas3jloKeHUE KBAAPATHOIO  TpEXwWwieHa Ha
MHOXHUTEIH.

AnreOpanyeckass ApoOb. OCHOBHOE CBOWMCTBO aireOpanveckoil apoowu.
CroxeHue, BbIUMTAHHE, YMHOXKEHHE, JIeJIeHHE alreOpamdecKkux ApoOer.
PanrionanbHbIe BhIpaXeHUs U UX PeoOpa3oBaHUE.

YpaBHeHUA U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmylia KOpHEH KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHEHUM, CBOAAIIMXCS K JIMHEHHBIM U KBaJPATHBIM.
[Ipocreitmume qpoOHO-palOHANTbHBIC YPaBHEHUSI.

I'paduueckas uHTEpnpeTalysi ypaBHEHUM C ABYMsI IEPEMEHHBIMU U CUCTEM
JVHENHBIX YPAaBHEHUW C JABYMs NEpPEMEHHBIMH. [IpuMepsl pemieHuss cucrem
HEJIMHEWHBIX YPABHEHU C IByMs IEPEMEHHBIMU.

Pelienune TeKCTOBBIX 3a/1a4 anreOpandyeckuM CrocoooM.

HucnioBble HEPABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ OHOM MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM.
CucTteMbl TMHEHHBIX HEPABEHCTB C OJJHOM TEPEMEHHOM.

DOyHKUIMHA

[Tousitue ¢ynkuuu. OOMacTh ONpeAeiaeHUss W MHOXKECTBO 3HAYCHHI
dbynakuuu. CriocoOsl 3a1aHust PyHKITUH.

I'padux dynkuuu. UYrenue cBoiicTB (yHkumMu mno e€ rpaduky. [Ipumepsr
rpaduKoB QYHKIIHA, OTPAKAIOIINX PEATbHBIE TTPOIIECCHI.



OyHKIMM, OINUCHIBAIOIIME TNPSIMYI0O M OOpaTHYIO MPOMOPIUOHATIbHBIC
3aBHCHMOCTH, UX rpadukn. Oyukimn y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pelICHNE YPABHEHNUN U CUCTEM YPAaBHEHUM.

9 KJIACC

Yucaa 1 BHIYUCICHUA

PanmonansHble yncia, UppalMoOHATBHBIC YUCIIA, KOHEYHbIC U OCCKOHEUHBIC
JeCATUYHbIE APOOU. MHOXKECTBO JIEUCTBUTEIBHBIX YUCEN, JICUCTBUTEIbHBIE YKCIIa
KaKk OCECKOHEUHbIC JEeCATUYHBIE ApoOM. B3auMHO OJIHO3HAYHOE COOTBETCTBHUE
MEXIYy MHOKECTBOM JICHCTBUTEIBHBIX YACENl U KOOPAUHATHOM MPSMOM.

CpaBHEHHE JEUCTBUTEIBHBIX 4HCEN, apuPMETHUECKUE JIEHCTBUS C
JNEUCTBUTEILHBIMH YHCIIAMU.

Pa3mepsl OOBEKTOB OKPY’KAIOIIETO MHUPA, [JIUTEIBHOCTh IMPOIIECCOB B
OKpY>KarOLIEM MHpE.

[TpubnuxEHHOE 3HAUCHUE BEIUYMHBI, TOYHOCTh NpuOIKeHus. OKpyrieHune
yucell. [I[puknaka u olieHKa pe3yJbTaToOB BHIYMCICHUM.

YpaBHeHUs] 1 HEPABEHCTBA

JIunenHoe ypaBHeHUe. PellieHrne ypaBHEHUN, CBOASIIUXCA K JIUHEUHBIM.

KBanparnoe ypaBHeHue. Peunienue ypaBHEHUM, CBOASAIINUXCS K KBAJIPAaTHBIM.
buksanparnoe ypaBHeHue. IlpumMepsl pemieHnst ypaBHEHUN TPETbe U 4ETBEPTOU
CTEIEHEN PA3TI0KEHUEM HA MHOKUTEIIH.

Pemenne npoOHO-paliMOHANBHBIX YpaBHEHHU. PeleHue TEKCTOBBIX 3aaad
anredOpanyeckuM MEeTOIOM.

VYpaBHeHue ¢ AByMsl MIEpeMEHHbIMU U €ro rpaduk. PemieHue cucrem IBYyX
JIMHEWHBIX YPABHEHUI C IBYMS [IEPEMEHHBIMU. PellleHre cucTteM JByX ypaBHEHHI,
OJIHO W3 KOTOPBIX JMHEWHOE, a Jpyroe — BTOpoil creneHu. ['paduueckas
WHTEPHPETALNS CUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMHU.

Perienune TeKCTOBBIX 3a/1a4 anredpandeckuM CrocoooM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nMHENHBIX HEPABEHCTB C OJAHOM NepeMeHHOM. Pemenue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBagpaTHele HEpaBeHCTBA.
I'padmueckass uHTEpHnpeTalss HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMS
IIEPEMEHHBIMM.

DOyHKIMHA

KBagpatuunas ¢ynkuus, e€ rpaduxk u cBoictBa. I[lapaborna, KoopauHATHI
BEPIIMHBI TapadO0JIbl, 0Ch CAMMETPHUHU MapadOJIbI.

Ipaduxu pynxmmit: y = kx, y=kx + b, y=k/x, y=x3, y=x, y = [x| , & ux
CBOMCTBA.

YucaoBble MOCJIe10BATEILHOCTH M MPOIrPECcCHH



[ToHsiTHE YKMCIIOBOW MOCIEAOBATEIBLHOCTU. 3aJaHuE IOCJIEeI0BaTEIbHOCTH
peKkyppeHTHON popMyIioit u hopMyJIol n-To WieHa.

Apudmernueckas U TreoMeTpudeckas mnporpeccud. DOpMyINbl A-TO WIEHA
apru(pMETUYECKON U T€OMETPUIECKOM MPOTPECCUit, CyMMbI MEPBBIX 7 YICHOB.

N3o00paxeHue 4ieHOB apU(PMETUYECKOH M T'€OMETPUUYECKON MpOorpeccuit
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTHU. JIMHEWHBIM M 3KCIOHEHIHAIbHBIM POCT.
CI10HBIE TPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUHSA TIPOI'PAMMBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHLIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATDBI

JInYHOCTHBIE pe3yabTaThl OCBOCHHMS NPOrpaMMbl  y4eOHOro Kypca
«Anre0Opa» XapakTepU3yOTCs:

1) matpuoTHyecKoe BOCIMTAHHE:

IPOSIBIEHHEM MHTEpeca K IMPOHUIOMY M  HACTOSALIEMY POCCHUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOUIEHWEM K  JIOCTH)KEHHSIM  POCCHUHCKHX
MaTEMaTUKOB M POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJB30BAHUIO 3THUX
JOCTUKEHHUM B IPYrUX HayKax U MPUKIAJAHBIX chepax;

2) rpaskaaHcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pealli3aliu ero
opaB, MpPEICTAaBICHUEM O MaTeMaTHYEeCKMX OCHOBaX (DyHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SABJICHUH, MPOLEAYp TpakIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKICHHUIO 3TUYECKUX MPOOJIEM, CBI3aHHBIX
C NpPaKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN HAyKd, OCO3HAHHUEM BaXXHOCTH
MOPaJIbHO-3THYECKUX ITPUHIUIIOB B JAESITEIBHOCTU YUYEHOTO;

3) Tpy10BO€ BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTHUBHOE Yy4YacTHE€ B PpEIIEHUU MPAKTUYECKUX 3a]ay
MaTEMaTUYECKOM HAIpPABICHHOCTH, OCO3HAHHEM BAXKHOCTU MaTEMaTHYECKOTO
o0pa3oBaHMsI Ha TMPOTSHKCHUHM BCEH JKU3HU I YCHEHIHOW TpodecCHOHATbHON
JESTEIbHOCTH M Pa3BUTHEM HEOOXOTUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOEHUEM MHUBUYAIbHON TPAEKTOPUHU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX IOTPEOHOCTEH;

4) acTeTHYECKOE BOCTIMTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJbHOMY M 3CTETUYECKOMY  BOCHPHUSATHUIO
MaTEMaTUYECKUX OOBEKTOB, 3ajay, PELICHHUH, pacCyX JCHHH, YMEHUIO BHUJIETh
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTI'0 MO3HAHMA:

OpUEHTAaLMEed B JIEATEILHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
IPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YENOBEKA, MPUPOJIbI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTHUYECKOM HayKh Kak c@epbl 4YeJI0BEYECKOM
NEeATENbHOCTH, JTANOB €€ Pa3BUTUSA W 3HAYMMOCTH JJI PA3BUTHS LIMBUIM3ALNU,
OBJIAJICHHEM SI3bIKOM MATEMATHKU U MATEMATHYECKOW KYJBTYpPOW Kak CPEICTBOM
NIO3HAHWUS MHpPA, OBJIAJEHUEM IIPOCTEUIIMMU HAaBBIKAMH MCCIIEI0BATEIbCKON
NEeATEIbHOCTH;



6) ¢usuveckoe BocnuTanue, (GOpMHpPOBAHHE KYJIbTYPbl 310POBbSI H
IMOLMOHAJILHOIO0 0JIaronoJy4ms:

TOTOBHOCTBIO TMPUMEHATh MaTeMaTH4YeCKHe 3HaHUS B HHTEpecax CBOETO
30pOBbS, BEACHHS  370pOBOr0  o0pa3a JKU3HM  (370pOBOE  IUTaHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHIATHM U OTAbIXa, peryspHas duznueckas
AKTUBHOCTb), C(POPMHUPOBAHHOCTHIO HaBbIKa pedIEKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JPyroro 4ejaoBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHME:

OpHEHTalMel Ha MPUMEHEHNE MATEeMaTUYECKUX 3HAHUW NIJIsi peuleHus 3ajay
B 00JIACTU COXPAaHHOCTH OKPY>KAIOIIEH Cpeapl, MIAHUPOBAHUS TOCTYIKOB U
OLIEHKM HMX BO3MOYKHBIX TMOCJIEICTBUH ISl OKPYKAIOUIEH CpeAbl, OCO3HAHUEM
rJI00AJBHOTO XapaKTepa KOJIOTHUECKUX MPOOJIeM U MyTeH UX PEIICHNUS;

8) ajanranusa K M3MEHAKWIIMMCH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSIX HEOINPEAEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JEATEIbHOCTh, B TOM UHCIIE
YMEHHUE YUYUTHCS Yy JIPYyTUX JOJIeH, MPUOOpEeTaTh B COBMECTHOM AESATEILHOCTH
HOBBIE 3HAHUSI, HABBIKK U KOMIIETCHIIUU U3 OTBITA JIPYTHUX;

HEOOXOAUMOCThIO B (OPMUPOBAHMM HOBBIX 3HAaHUW, B TOM YHUCIE
dbopMynHpoBaTh MU, TOHITHS, TUIIOTE3bl 00 00BEKTAX U SBJICHUSAX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEN, IUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYalUlO, BOCIHPHUHHUMATH
CTPECCOBYIO CHUTYaIlMIO KaK BBI3OB, TPEOYIOMUA KOHTPMEpP, KOPPEKTUPOBATH
NPUHUMAEMBbIC PEIICHUS W JCHCTBHUSA, (OPMYIMPOBATh W OICHUBATh PUCKH U
NOCJIEICTBUSL, POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA

Ba3oBble Jjoruueckue aeicTBUA:

e BBISBJIATh U XapaKTEPHU30BaATh CYNIECTBCHHBIC MPU3HAKK MAaTEMaTHYECKUX
OOBEKTOB, TMOHSTHI, OTHOIICHUN MEXIy MOHATUIMHU, (DOpMyIUpOBaTh
ONpEeAECICHUs] TOHATUH, YyCTAHABIMBATh CYIIECTBEHHBIM  IPU3HAK
KJIaccuUKaIllii, OCHOBAaHMUS JJii OOOOIIEHHUS U CpPaBHEHUS, KPUTECPUU
MPOBOAMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (QopMyIHpOBaTH W MNPeoOPa3OBHIBATH  CYXKICHHUS:
YTBEPJUTEIbHBIC W OTpHUIIATENIbHBIC, €IWHUYHBIC, YaCTHBIE W OOIIHE,
YCJIOBHBIE;



BBISIBIISITH ~ MAaTEMAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3H U
npoTuBopeurss B (pakTax, JaHHBIX, HAOTIOAEHUSX W YTBEPKICHUSX,
npeasiaraTh ~ KPUTEPUM IS BBIABJICHHS ~ 3aKOHOMEPHOCTEH |
MIPOTUBOPECYUHH;

JienaTh BBIBOJBI C HWCIIOJB30BAHMEM 3aKOHOB JIOTHKHU, JIETyKTUBHBIX U
WHIYKTUBHBIX YMO3aKITFOUCHHUH, YMO3aKIFOUCHHUH 110 aHATIOTHH;
pa30upaTh JT0Ka3aTeIbCTBA MATEMATHYCCKUX YTBEPXKICHUN (TIPSIMBIC U OT
MPOTUBHOTO), MPOBOAUTH CAMOCTOSTEIHHO HECIOXXHBIC JI0KAa3aTeIbCTBA
MaTeMaTU4ecKuX (haKTOB, BBICTPAWBATh APTYMEHTAIUIO, MPUBOIUTH
MIPUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaATh CIOCO0 pelieHuss y4eOHOW 3amaud (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIIEHUs, BHIOUpATh HaMbOOJEe TMOAXOIANMN ¢ Yy4ETOM
CaMOCTOATEILHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble uccieaoBare/bCKHe 1eiiCTBUA:

HCIIOJIb30BaTh BOMPOCH KaK MCCIIEAOBATEIbCKUNA MHCTPYMEHT TO3HAHMS,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIHME MPOTUBOpEUne, MpodiIemy,
CaMOCTOATENTLHO YCTAHABIIMBaTh HMCKOMOE W JaHHOE, (HOPMHUPOBATH
TUI0TE3Y, apTYMEHTHPOBATh CBOIO TO3UINI0, MHCHHCE;

NPOBOANWTH 10 CaMOCTOSTEIHHO COCTABJICHHOMY IUIAHY HECIIOKHBINA
OKCIIEPUMEHT,  HEOOJBIIOE  HCCIACAOBAaHHME 1O  YCTAaHOBJICHHUIO
OCOOCHHOCTEHl MAaTEeMaTUYECKOTO OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXIy coOOM;

CaMOCTOATEIHLHO (POPMYIMPOBATH 000OIIEHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBEAEHHOTO HAOIOEHUs, WCCIEIOBAHMS, OLEHUBATh JOCTOBEPHOCTH
MOJTyYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHU;

MIPOTHO3WPOBATh BO3MOXKHOE pPa3BUTHE TNPOIlECCa, a TaKKe BBIABUTATH
MIPEJIITOJIOKEHUS O €TO PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopMmanmeii:

BBISIBJISITh HEJIOCTATOYHOCTh M HM30BITOYHOCTH HH(OpMALUHU, JaHHBIX,
HEOOXOIUMBIX JJIsl PELLICHUS 3a/1a4u;

BbIOMpaTh, AHAJIW3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH
uH(OPMALIMIO Pa3IMYHbIX BUIOB U (OPM IPEICTABICHHUS;

BbIOMpATh (GOpMy TMpEACTaBICHUS HHPOPMAUUMU M HILIIOCTPUPOBATH
pelaeMble 3aJa4d CXEMaMH{, JauarpaMMami, HWHOM rpadukoil u ux
KOMOMHAIIUAMU;

OLICHMBATh HAAEKHOCTh MH(OpPMAIMM MO KPUTEPUSM, NPENT0KEHHBIM
YUHUTENIEM WU CHOPMYITHUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHHKaTHBHbBIE YHMBeEpPCAJIbHbIE Y4eOHbIe TeHCTBUSA:



BOCIIpUHUMATh W (GOPMYJIHpPOBATH CYXKICHHUS B COOTBETCTBUU C
YCJIOBHSIMHU U TIEJISIMH OOIICHHMS, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M MHCHBMEHHBIX TEKCTaX, JaBaTh MOSCHECHUSI I10
XOJly pelIeHus 3a/1a4yu, KOMMEHTUPOBATh MOJYyUYEHHBIN pPe3yJIbTaT;

B X0JI€ 00CYKJIEHU 3a/1aBaTh BOIIPOCHI IO CYIIIECTBY 00CYK/IaeMON TEMBI,
pOOJIEMBI, pelaeMoi 3a/1a4uM, BEICKA3bIBATh UCH, HAIICIICHHBIC HA TTOUCK
pEIICHMS, COIOCTaBIATh CBOM CYXKIEHUS C CYXICHHUSIMH JIPYTHUX
YYaCTHHKOB JUaiora, oOHapy>KUBaTh Pa3jIMuue€ U CXOJACTBO TO3HIINH, B
KOPPEKTHOU GopMme HopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHNUS,
NPEACTABISATh  PE3yJNbTaThl  PEIICHHUS  3a7a4d,  JKCIEPUMEHTAa,
UCCJIEIOBAHMS,  NPOEKTa,  CaMOCTOSATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 IIPE3EHTAIMU U OCOOCHHOCTEH ayUTOPHH;
MOHMMATh W HWCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOM U
WHIUBUIYyTBHOW pa0OTBl TIPH PEHNICHWH YYCOHBIX MaTEeMaTHYCCKUX
3azay;

MPUHUMATH 11€]1b COBMECTHOM JIEATEIbHOCTH, INIAHUPOBATh OPraHU3aIIUIO
COBMECTHOM paboThl, pacmnpenensiTb BUIbI padoOT, JOTrOBapUBATHCA,
00CyKIaTh MPOIIECC U Pe3ybTaT pabOThl, 0000IaTh MHEHUSI HECKOJIBKUX
JIIOJIEH;

y4acTBOBaTh B TPYNIOBbIX (opmax pabotsl (oOcyxkaeHus, oOMeH
MHEHUSIMH, MO3TOBBIE INTYPMBI W JPYyTHE), BBHINOJHATH CBOK YacTh
paboOTHI M KOOPIUHUPOBATH CBOM JICUCTBUS C JPYTUMHU WICHAMH KOMaH]IbI,
OIICHMBATh KA4YE€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSM,
chOpMyIMPOBAHHBIM YYACTHHKAMU B3aUMOJICHUCTBUSI.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eliCTBUSA
Camoopranusanus:

CaMOCTOSATENLHO COCTAaBISATh TUIAH, AITOPUTM PEIICHUs 3a/layu (MU €ro
4acTh), BHIOUpATh CIOCOO pEIIeHUs ¢ y4ETOM HMEIOIIMXCS PECypCcoB U
COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUpPOBATb U KOPPEKTUPOBATH
BAapUAHTHI PEIIEHUN ¢ YI4ETOM HOBOM MH(MOPMAIIHH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHBIN HHTE/JIEKT:

BJIAJETh CHOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISI Mpouecca |
pe3yJbTara peleHnss MaTEMaTUIECKOU 3a1auu;

MPEABUAETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTh IIPU PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENBCTB, HAIICHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEMH;
OLICHMBATh COOTBETCTBUE PE3YJIbTaTa AECATEIBHOCTU IOCTABICHHOW LEIU
U YCIIOBUSIM, OOBSICHATh MPUYUHBI JOCTHKEHUS UM HEJOCTHXKEHUS LIEIH,
HaXOJUTh OMIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenuss B 7 kJjacce OOy4arolmUMiCS TOTYYUT CIEAYIOIINE
IpPEeIMETHBIE PE3YJIbTATHI:

Yucaa v BbIYUCTICHUS

BrinonHsaTh, coyeTass yCTHbIE UM MHUCHBMEHHBIE MNPUEMBI, apuMeTHUecKue
JNEUCTBUS C pallMOHATIBLHBIMU YUCIIAMU.

Haxonuth 3HayeHUsT YUCIOBBIX BBIPAKEHHM, NPUMEHSITh pPazHOOOpa3HbIe
CrocoObl U MPUEMBI BBIUMCICHUSI 3HAYEHUIN JIPOOHBIX BBIPAKEHUM, COJAEPIKALIUX
OOBIKHOBEHHBIE U JIECSITUYHbBIE APOOH.

[TepexomuTs OT oAHON (hOpPMBI 3amucH Yucen K Apyrod (mpeoOpa3oBBIBaTh
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYI, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTU B O€CKOHEYHYIO JECATUYHYIO IPOOB).

CpaBHUBaATh U YNOPSAIOYMBATH PAlHOHAJIBHBIC YUCTIA.

OKpyriaTh yucna.

BbINONMHATS NPUKUIKY U OLEHKY pe3yJbTaTa BIYMCIECHHUM, OLIEHKY 3HaYeHU I
YUCJIOBBIX BBIPAKECHHI. BBINONHATE AEHUCTBHS CO CTENEHSMHU C HATypajlbHBIMU
NIOKa3aTeJIsIMH.

[IpuMeHATh  NpU3HAKK  JACIMMOCTH,  PA3JIOXKEHUE HA  MHOXKUTEIU
HATypaJbHbIX YUCEIL

PemaTte npakTUKO-OPUEHTHUPOBAHHBIE 33J]a4M, CBSI3AHHBIE C OTHOILIECHUEM
BEJIUYMH, MPONOPUUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMH, WHTEPHPETUPOBATH
pe3yabTaThl PEIICHUs 33Ja4 ¢ YYETOM OTPaHUYEHHI, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpuBaeMbIX 0OBEKTOB.

AsredOpandecKue BbIPAKEHUS

Hcnonb3oBarh anreOpanyecKyr0 TEPMUHOJOTHIO U CUMBOJIUKY, TPUMEHSTH
e€ B Impoliecce OCBOEHUS yueOHOro Marepuarna.

Haxonutb 3HaueHuss OyKBEHHBIX BBIPOKEHHH MPH 3aJaHHBIX 3HAYEHUSX
NIEPEMEHHBIX.

BoimonuaTe  mpeoOpa3oBaHUs  LIEJIOTO  BBIPAXKEHHWS B MHOTOWIEH
IPUBEIECHUEM NTOTOOHBIX CIIATa€MbIX, PACKPBITHEM CKOOOK.

BbINONMHAT, yMHOXXEHHE OJHOWIEHa Ha MHOTOWIEH M MHOIO4YIeHa Ha
MHOTOWIEH, TPUMEHATH (DOPMYJIIBI KBaJpaTa CyYMMBI M KBaJipaTa pa3HOCTH.

OcCyIIecTBIATh PA3NOKEHUE MHOTOWICHOB HA MHOMKHTEIM C ITOMOILIBIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOXWTENA, TPYNIUPOBKU — CJIAraeMbIX,
npuMeHeHus: (OpMyJT COKPAIIEHHOTO YMHOKEHHSL.

[TpumensaTs npeoOpazoBaHUsI MHOTOUICHOB JIJISl PEILICHUS Pa3IMYHBIX 3a]a4
U3 MAaTEMAaTHKHU, CMEXHBIX IPEIMETOB, U3 PEATIbHON MTPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEM C HATypaJIbHBIMU IIOKa3aTEIsAMHU IS
npeoOpa30BaHus BbIPAKECHHI.



YpaBHeHUs] H HEPAaBEHCTBA

Pemare nuHENHBIE ypaBHEHHsSI C OJHOM IEPEMEHHOW, NPUMEHSA IpPaBUIIA
IIepeXo/1a OT UCXOAHOTO YPABHEHUS K PAaBHOCHIBHOMY eMy. [IpoBepATs, ABiIsIETCS
JIX YKCJIO KOPHEM YPaBHEHUS.

[TpumensaTs rpaduueckrie METOIBI IPU PEIICHUH JTMHEHHBIX YPaBHEHUHN U UX
CUCTEM.

[logOupaTe npuMepbl Map YMCEN, SBISIONIMXCS PEIICHHEM JUHEHHOTO
YPaBHEHHUS C ABYMsI IEPEMEHHBIMU.

Crpouth B KOOPAMHATHOW IUIOCKOCTU TpadUK JIMHEWHOTO ypaBHEHUS C
IBYMSl TI€PEMEHHBIMH, MOJIb3YSCh TpaUKOM, MPHUBOJUTH HPHUMEPHI PELIEHUs
YpPaBHEHUS.

Pemate cucrtemsbl 1ByX JIMHEWHBIX YPABHEHUH C ABYMsI IEPEMEHHBIMU, B TOM
qrclie rpaduyecKu.

CocraBnsaTe M pemarh JMHEHHOE YPAaBHEHUE WIH CUCTEMY JIMHEHMHBIX
YPaBHEHUW [0 YCIOBUIO 3aJa4d, HHTEPOPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4H I1OJIy4EHHBIM pe3yJIbTarT.

DOyHKIUU

N300paxkath HA KOOPAMHATHOM MPSIMOM TOUKHU, COOTBETCTBYIOIIHNE 33/ IaHHBIM
KOOpAMHATaM, JIyYHd, OTPE3KU, UHTEPBAJIbL, 3alIMChIBATh YUCIIOBbIEC IIPOMEXKYTKH Ha
anreOpanveckoMm sI3bIKe.

OTmMeuars B KOOPJWHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPJAMHATAM,
CTpOUTH rpadguku TMHENHBIX GyHKUUA. CTpouTh rpaduk GyHKIUU Y = |X].

OnuceiBaTh € MOMOILIBIO (YHKIUM H3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMs, PACCTOSHME, IE€HA, KOJIMYECTBO, CTOMMOCTb,
IPOU3BOJIUTENBLHOCTD, BpeMsl, 00bEM pabOTHI.

Haxonuthb 3HaueHune PyHKIMU 10 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii cnoco0 MpeACTaBiICHUS U aHaiIM3a WH(OpMAIUH,
U3BJIEKATh U MHTEPIPETUPOBATHh MH(POPMALINIO U3 TPAPUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xonmy oOydenuss B 8 kjacce oOydwarolmuics TMOJYYUT CIEAYIOLIUE
IIPEIAMETHBIE PE3YJIBTATHI:

Yucia 1 BIYUCICHUSA

Hcnonp30BaTh HaYaJbHBIE TNPEICTABICHUS O MHOXECTBE JIEWCTBUTEIBHBIX
YKCcell JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIUMCIICHUH, U300paxaTh JIeHCTBUTEIIbHbBIC
Yyyciia TOYKaMHU Ha KOOPJAMHATHOM IIPSIMOM.

[IpuMeHATh TOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHSA, HAXOIUTh
KBaJIpAaTHbIE KOPHH, UCIOJB3YS MPU HEOOXOAUMOCTH KaNbKYJATOP, BBINOJIHATH
npeoOpa3oBaHus BBIPAKEHUN, COJEPKAIIUX KBAAPATHBIE KOPHU, MHCIOIb3Ys
CBOWCTBA KOPHEM.



Hcnonb3oBarh 3anucu OONBIIMX U MAJIBIX YHCEN C MOMOIIBIO AECATUYHBIX
npoOeit u crenenelt yucna 10.

AJsire0OpanvecKkue BbIPaKeHust

[IpyuMeHsATh NOHSATHE CTENEHUW C LENbIM IOKa3aTEJIEM, BBIIOJIHATH
nmpeoOpa30BaHus BHIPAKECHHM, COASPKAIINX CTETICHHU C IEIbIM MTOKa3aTelIeM.

BrINMoNHITE TOXAECTBEHHBIE MPEOOpa3OBaHUsl PALMOHAIBHBIX BBIPAXKEHUM
Ha OCHOBE IMPaBWJI JEUCTBUIN HAJl MHOTOUJIEHAMH U aJIre0pandeCcKUMU JAPOOSIMH.

PacknanpiBaTh KBaIpaTHBIA TPEXWIEH HA MHOKUTEIIH.

[TpuMeHaTh mpeoOpa3oBaHus BRIPAKECHUM I PEUICHUS PA3IMYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MTPEIMETOB, U3 PEAIbHOU MPAKTUKHU.

YpaBHeHHus] 1 HEPABEHCTBA

Pemars nMHEHbIE, KBaJIpaTHbIE YPaBHEHUS M pallMOHAJIbHBIE YpPaBHEHWS,
CBOJISIIIIMECS K HUM, CUCTEMBI IByX YPABHEHUM C IBYMSI IEPEMEHHBIMH.

[IpoBOIUTE MpOCTEUIINE UCCIIETOBAHUS YPABHEHUM U CUCTEM YPaBHEHUWH, B
TOM YHCJIE C IPUMEHEHUEM rpaduyuecKuX MpecTaBlieHul (YCTaHaBIMBATh, UMEET
JU YpaBHEHUE WIM CHCTEMa YPAaBHEHUM PEIICHHS, €CIIM UMEET, TO CKOJbKO, U
npouee).

[lepexoauTs OT cioBecHON (POPMYIUPOBKM 3aqauu K e€ ainreOpanyeckoit
MOJENH C IIOMOUIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUHU,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJIYYEHHBIN pe3ybTarT.

[IpuMeHsITb CBOWCTBA YKCJIOBBIX HEPABEHCTB /IS CpPAaBHEHUS, OIICHKH,
pelarh JUHEMHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM W MX CHUCTEMBI, JaBaTh
rpa@uYecKyr0 WJUTIOCTPAIMI0 MHOXXECTBA PEIICHUM HEPaBEHCTBA, CHUCTEMbI
HEPABEHCTB.

DOyHKIUU

[ToHumaTe U KCHOJIB30BaTh (HYHKIIMOHAIBHBIE MOHSATUS M SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAYECHHS), OMpENesaTh 3HAaueHHEe (DYHKIUH MO 3HAYCHHUIO
apryMeHTa, ONPEAeNISITh CBOMCTBA (PYHKITUU 10 €€ rpaduKy.

Crtpouts rpauku 31€eMeHTapHbIX (QYHKIHA BUIA:

y=kix,y=x2,y =x3)y =[x, y = VX, OIHMCHIBATH CBOMCTBA YHCIOBOIL
dbyHkiuu 1o e€ rpaduxy.

K xonmy oOydenuss B 9 kJjacce OOYy4arOmUKCS TOTYYUT CIEAYIONINE
peaMETHbBIC PE3YIbTaTHhI:

Yucaa 1 BBIYUCICHUA

CpaBHUBaTh U yNOPAI0YMBATH PAIMOHAJIBHBIE U UPPALMOHATIBHBIE YUCIIA.

BreimonasaTe  apudMeTnyeckue JAEUCTBUS C  PaAlMOHAIBHBIMUA  UYHCJIAMH,
codyeTrass YCTHbIE W TIMCbMEHHBIE MPUEMBI, BBIIOIHATh BBIUYUCICHUS C
UppaLMOHATBHBIMU YU CIaMHU.



Haxonute 3HadyeHUs CTENEHEW C MEeJbIMU [OKa3aTeasAMUd W KOPHEM,
BBIYUCIISITh 3HAUEHUSI YUCITIOBBIX BBIPAXKEHUIM.

OKpyrisTh JEUCTBUTENbHBIC YHWCIIA, BBIMOJHITh MPUKUIKY pe3yJibTara
BBIYMCJIEHUI, OLIEHKY YMCIIOBBIX BBIPAKCHUM.

YpaBHeHUs] U HEPABEHCTBA

Pemars nuHeliHbIe W KBaJpaTHbIE YpPAaBHEHUS, YPaBHEHHUS, CBOASIIMECS K
HUM, POCTENIIne JPOOHO-pallMOHATbHBIE YPAaBHEHUS.

Pemats cuctembl ABYX JIMHEMHBIX YpaBHEHUW C JABYMSI MEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHUM, B KOTOPBIX OJTHO YPAaBHEHUE HE SBJISETCS JIMHEUHBIM.

Pemiath TekcTOBbIE 3ajauyu  aJireOpamdeckuM CrocoOOM C  MOMOIIBIO
COCTaBJICHHS YPABHEHUS WA CUCTEMBI JIBYX YPABHEHUM C IByMs IEPEMEHHBIMH.

[IpoBoauTe mpocrermme UCCIEN0BaHUS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE ¢ TIPUMEHEHUEM TpaduuecKuX MpeacTaBiIeHni (YCTaHABIUBATh, UMEET
T ypaBHEHUE WJIM CHUCTEMA YPABHEHUM PELICHHS, €CIM HUMEET, TO CKOJBbKO, W
npouee).

PemaTte nuHelHbIE HEpPAaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, HU300pakaTh
pellIeHnE HEPABEHCTB HA YHMCIIOBOW MPSMOM, 3aMMCHIBATh PEIICHUE C MOMOIIBIO
CHMBOJIOB.

Pemlate  cucTeEMBbl ~ JTUHEWHBIX  HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIIOYAIOIIME KBAJ[paTHOE HEPABEHCTBO, M300pa)xkaTh PEIICHUE CHUCTEMbI
HEPABEHCTB HA YHUCJIIOBOM MPSMOM, 3aMKUCHIBATH PEHIEHUE C TOMOIIBIK0 CUMBOJIOB.

Hcnonbs3oBaTh HEPABEHCTBA IPU PEUICHUM PA3JIMYHBIX 3a]a4.

DOyHKUIMHA

Pacnio3naBate (yHKIMM u3ydeHHBIX BHAOB. [loka3bBaTh CXeMaTHYECKU

pacnoioKeHue Ha KOOPJAMHATHON TUIOCKOCTU TpadukoB GyHKIMN BUaa: y = kx, y
=k +b y=kix y=ax2 +bx +c¢ y=x3 y=1x y = |x|, B 3aBucuMOCTH OT
3HauYeHUH K03 PHUIIMEHTOB, ONTUCHIBATH CBOMCTBA ()YHKITHIA.

Crpouth u H300pakaTh CXEMATHUECKU TPaQUKH KBAJAPATHUHBIX (PYHKIIHA,
OMKCHIBATh CBOMCTBA KBAIPATUYHBIX (PYHKIIMN MO UX TpaduKam.

Pacmo3naBate kBagpatuuHyo (QYHKIHIO 1O (popmysie, TPUBOAUTH TPHUMEPHI
KBaIpaTUYHBIX (DYHKIIMA U3 peaTbHOM KU3HU, GU3HKH, TCOMETPHH.

Yucj10BbIe MOCIEI0BATETHLHOCTH M MPOTPECCUH

Pacnio3naBate apuMETHYECKYyl0 U TE€OMETPUYECKYI0 MPOrPECCHH TpHU
pPa3HBIX criocoOax 3aJaHusl.

BBITOMHATE  BBIYMCICHHWS C  HKCIOJAB30BaHWEM (OpMysT n-ro dieHa
apuPMEeTHUIECKON U TEOMETPHUECKOH MPOTPECCHIA, CyMMBI TIEPBBIX N WICHOB.

N3o0paxkaTh 4YIeHBI MOCJIEAOBATEILHOCTH TOYKAMH Ha KOOPAWHATHOU
TUIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIE C YHMCIOBBIMH I1OCJEJ0BATEIBHOCTMU, B TOM
YHCIIE 3a/1a4d U3 PEAIbHOM KM3HU (C MCIOIb30BAaHUEM KAJIbKYJIATOPA, HU(POBBIX
TEXHOJIOTHH).



TEMATHYECKOE

IINTIAHUPOBAHME 7 KJIACC

C palMOHaTbHBIMU
yucnamu. CpaBHEHHUE,
YHOpSAI0YUBaHUE
palOHAJIbHBIX YHCEIL.
CreneHb

C HaTypaJIbHBIM
MOKa3aTeJIeM.
Pemmenne oCHOBHBIX
3a/1a4 Ha JIpodu,
MIPOLICHTHI

W3 peaIbHOU
MIPaKTHUKHU.

IIpu3Haku nenuMocCTH,
Pa3JIoKEHUS

Ha MHOKHTEIIN
HaTypaJIbHBIX YU CET.
PeansHbie

HanmenoBanwme pasznena |Komndectso OcHoBHOE OcCHOBHBIE BU/IBI JEATEIHLHOCTH 00YUYaOIIUXCSI
(Temnl) Kypca 4acoB COJICp)KAHUE
Uucrna v BRIUKCIICHHUS. 25 [Tonsitne CucreMaTu3upoBaTh M 000ralaATh 3HAHUS
PanrionanpHbIC YKCTIa parroHaIbHOrO YUCia. | 00 OOBIKHOBEHHBIX M JIECATUUHBIX APOOSIX.
Apudmerndeckre CpaBHMBATH U YHOPSII0YMBATH JAPOOH, TpeoOpa30BbIBaAs
JecTBUS IPU HEOOXOJIUMOCTH JIECSITHUHBIE IPOOU B OOBIKHOBEHHBIE,

OOBIKHOBEHHBIE B JIECATUYHBIE, B YACTHOCTU B OECKOHEUHYIO
JNECATUYHYIO IPOOb.

IIpumMeHsTH pa3HOOOpa3HbIe CIIOCOObI M IPUEMbI
BbIYMCJICHUS 3HAYECHUI IPOOHBIX BbIPAKEHHUIA,
cojiepKaiux 0ObIKHOBEHHBIE U JECATUYHBIE IPOOH:
3aMEHATb MIPU HEOOXOIMMOCTH JECATHUHYIO IpO0b
O0OBIKHOBEHHOU U OOBIKHOBEHHYIO JCCATUYHOMN, MPUBOJAUTH
BBIpaKEHUE K opMe, Haubosee yno0HOM /TSl BRIYUCIICHUH,
npeoOpa3oBbIBaTh APOOHBIE BHIPAXKEHUS HA YMHOXKEHUE

U JIeJICHUE JICCITHYHBIX APOOEH K TEUCTBUSAM C LIEITBIMU
YHCIIaMHU.

IIpuBOANTH YHCI0BBIE M OYKBEHHbIE PUMEPbI CTEIICHU
C HaTypaJbHBIM MOKa3aTesIeM, OOBICHSS 3HAUCHUS
OCHOBaHMS CTENEHU U MOKa3aTeNsl CTENEHN, HAXOAUTh
3HAYEHHUsI CTETEeHeN Buaa a” (a — moboe palmoHaIbHOE
YHCIIO, 1 — HATYpajIbHOE YUCIIO).

IMoHuMAaTh CMbICH 3aMUCH OOJIBLIIUX YUCEN C TOMOILBIO
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3aBUCUMOCTH. [Ipsmas
1 oOpaTHas
PONOPLHUOHATIEHOCTH

JECATUYHBIX Ipo0eii u cTeneHel uncia 10, mpuMeHATh UX
B PCATbHBIX CUTYAIIHSIX.

IIpuMeHATH MPU3HAKU JEIUMOCTH, PA3JI0KEHHS Ha
MHOXKHTEIIH HaTypaJIbHBIX YUCEIL.

PemaTh 3a1a4u Ha 4aCTH, IPOIICHTHI, MPOTIOPITUH,

Ha HaxoXKJIeHue ApoOu (IIPOIIEHTa) OT BEJIMUYUHBI U
BEJIMUMHBI 110 ee ApoOu (MPOIEHTY), Tpodu (TIporieHTa),
KOTOPBIN COCTABIISIET OJIHA BEJIMYMHA OT APYTOM.
IIpuBoaUTH, pa36upPaTh, OLEHUBATH PA3INYHBIC PEIICHNUS,
3aIUCH PEIICHUH TEKCTOBBIX 3a/1a4.

Pacno3HaBaTh M 00BSCHATD, ONUPASICh HA ONPE/ICICHUS,
PSIMO MPOTIOPIIMOHATBHBIC U 00PATHO MPOTIOPITMOHATHHBIC
3aBUCUMOCTH MEX1y BETUYMHAMU; IPUBOJAUTH MPUMeEPbI
ATUX 3aBUCUMOCTEH U3 PEabHOTO MUPA, U3 IPYTUX YICOHBIX
IPEIMETOB.

PemaThb nMpakTHKO-OPUESHTUPOBAHHBIE 33/1a4l Ha IPOOH,
MIPOLICHTHI, IPSAMYIO U OOPATHYIO MPOTOPIIMOHATBLHOCTH,
TIPOTIOPITUHN

AnreOpanyeckue
BBIPAKCHUS

27

bykBeHHbIE
BBIPAKECHMUSL.
ITepemenHsle.
Jlonmyctumeble
3HAYEHUS
NIEPEMEHHBIX.
DopmyJIbL.
[TpeoGpazoBanue

OgBaagerp anreOpanyeckoil TEPMUHOIOTUEN U CHUMBOJIMKOM,
NPUMEHATH €€ B MPOIIECCe OCBOCHUS yueOHOr0 MaTepuara.
HaxoauTh 3HaueHus1 OyKBEHHBIX BBIPAXXEHUMN MPU 33]IaHHBIX
3HAUeHUSX OYKB; BBIMOJIHATH BBIYUCIECHUS IO (POpMyIam.
BbInoaHATH peodpa3oBaHus LEJIOr0 BhIPAXKEHUS

B MHOT'OUJIEH ITPUBEJACHUEM TOI00HBIX CIaraeMsiXx,
PacKpBITHEM CKOOOK.

BBINOJHATH YMHOKEHUE OJJHOWICHA HA MHOTOWICH
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OYKBEHHBIX
BBIPAXKEHU,
PacKpbITHE CKOOOK
Y IPUBEJCHUE

HO,Z[O6HBIX cJraraCMabIX.

CBolicTBa CTCIICHU
C HATYpAJIbHBIM
MOKa3aTeJIeM.
MHOTr04JIeHBbI.
CnoxeHnue,
BBIYHTAHHE,
YMHOXEHHUE
MHOT'OYJICHOB.
DopmyJIbl
COKpPAILICHHOTO
YMHOKCHHSI.
Paznoxenue
MHOT'OYJICHOB
Ha MHO>KUTEIN

¥ MHOTOYJIEHA Ha MHOTOUWICH, IPUMEHSITh (DOpMYITbI
KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcyuecTBJIATH Pa3I0KEeHUE MHOTOUJICHOB HA MHOXKUTEIH
IyTEM BBIHECEHHS 32 CKOOKU OOILEro MHOXKHUTEIS,
npuMeHeHus: GOPMYJITbI pa3HOCTU KBaJAPATOB, HOpMYI
COKPAIIEHHOTO YMHOKEHHUSI.

IIpuMeHsATH NpeoOpa3oBaHUE MHOTOUICHOB ISl PEILICHUS
Pa3IMYHbIX 33]1a4 U3 MATEMaTUKU, CMEKHBIX ITPEIMETOB,
U3 peajbHOU IPAKTUKH.

3HAKOMHUTBHCSA ¢ UCTOPHEI Pa3BUTHI MaTEMAaTUKU

YpaBHEHUS U HEPABEHCTBA

20

VYpaBHeHuE, TpaBUIIa
npeoOpa3zoBaHus
YpaBHEHMUS,
PaBHOCWJIBHOCTD
YPaBHEHUM.
JInneniHoe ypaBHeHUE
C OJHOU MIEPEMEHHOM,

Pemars JiMHEHOE YpAaBHEHUE C OJHOW MIEPEMEHHOM,
NPUMEHss MPABUJIA IEPEX01A OT UCXOJHOTO YPABHEHUS

K PaBHOCUJILHOMY eMy 00Jjiee MpOCTOro BUA.

IIpoBepsThb, ABISAETCS JIM KOHKPETHOE YUCIIO KOPHEM
YPaBHEHUSL.

IHoa0upaTs mpuMepsI nap YUCEN, ABISIOIINXCA PEHIEHUEM
JIMHENHOTr0 YPABHEHUS C IByMSI IEPEMEHHBIMMU.
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pEILICHUE TUHEUHBIX
ypaBHEHU. Pemenne
3a/1a4 € MOMOUIBIO
YPaBHEHUM.
JIuneniHoe ypaBHeHUE
C AByMs
IIEPEMEHHBIMH U €TO
rpa¢uk. Cucrema 1Byx
JIMHEWHBIX YPaBHEHUIN
C AByMs
MEPEMEHHBIMU

CTpouTh B KOOPAMHATHOW MJIOCKOCTH T'padUK JIMHEHHOTO
YPaBHEHHUS € IBYMsI IEPEMEHHBIMHU; MOJIb3YSICh TPAPUKOM,
NPUBOIAUTH IIPUMeEPHI PELICHNS YPABHEHUS.

HaxoauTh pemienue CUCTEMBI JBYX JUHEUHBIX YPABHCHUN
C ABYMs IIEPEMEHHBIMU.

CocTaBisTh ¥ pemiaTh ypaBHEHUE WIN CUCTEMY
YPaBHEHUH I10 YCIIOBUIO 3aJ]a4H, UHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M I1OJy4EHHBINA
pe3yibTar

Koopaunatel u rpaduku.
DyHKIH

24

Koopaunara Touku
Ha npsAMoi. Yucnosele
MIPOMEKYTKHU.
Paccrosinue mexny
IBYMs TOUYKaMU
KOOPJIMHATHON
MIPSIMOM.
IIpssmoyrosnbHas
CHUCTEMA KOOPAUHAT
Ha IJIOCKOCTH.
[Ipumepsi rpaduKoB,
3aJTaHHBIX
dbopmynamu.

Yrenue rpadukos

N300paxkaTh Ha KOOPAUHATHON MPSAMOM TOYKH,
COOTBETCTBYIOIIMUE 3aJaHHBIM KOOPJIMHATAM, JIyUd, OTPE3KH,
HMHTEPBAaJIbI; 3aITUCHIBATh UX HA aJITEOPaNIECKOM SI3BIKE.
OTMedaTh B KOOPAMHATHOM NMJIOCKOCTH TOYKU

110 3a/IaHHBIM KOOPJMHATaM; CTPOUTH rpaduKu HECIOKHBIX
3aBUCUMOCTEH, 3aJJaHHbIX (hOPMYJIaMH, B TOM YHCJIE

C MIOMOTIIBIO ITU(GPOBBIX JTAOOPATOPHUIA.

IIpyuMeHsITH, H3y4aTh NPEeUMYIIECTBA,
HHTEPNPeTUPOBATH TpadUueCcKuii Criocod MpecTaBICHUsS
Y aHaiM3a pa3Hoo0pa3HOM KU3HEHHON MH(OpMAaILIUH.
OcBauBaTh MoHsTHE PYHKIUH, OBJIAI€BaTh
(YHKIIMOHATLHON TEPMUHOJIOTHUEH.

Pacno3naBath nuHeliHy0 QyHKIUIO ¥y = kx + D,
ONUCHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYCHHI
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peaTbHBIX
3aBUCUMOCTEM.
[TonsiTue pyHKUIMU.
['padux byskImH.
CaoiicTBa PyHKIUH.
Jluneiinas QyHKIus.

ko3 dunreHToB k u b.

Ctpoutsb rpadpuku TuHeHON QyHKIMH, QYHKIHHA ) =| X |.

Hcnouabs3oBaTh HM(ppoBbIe pecypehbl 1Sl HTOCTPOCHUS
rpadukoB GYHKIMIA U U3yUEHUS UX CBOWCTB.
IIpuBoaAMTH NpUMeEPHI INHENHBIX 3aBUCUMOCTEN

B pEaJIbHBIX IIPOLIECCaX U SBICHUAX

YACOB IIO ITPOTPAMME

[TocTpoenue rpadpuka
JMHEHHON (YHKITHH.
I'paduk GpyHKITMN
y =|x|
[ToBTOpEHME 1 0000IIEHNE 6 IToBTOpEHME Bei0upaTh, IPUMEHATH OLIEHUBATH CIIOCO0OBI CPAaBHEHHUS
OCHOBHBIX IOHATUI YHCEeJl, BBIYMCIICHUI, TpeoOpa30BaHuil BEIPAKEHHI,
Y METOJIOB Kypca pELICHUs YPaBHEHUIA.
7 xnacca, 00001eHne OcymecTBJIATH CAMOKOHTPOJIb BBITTOTHSIEMBIX ICHCTBHMA
3HaHUU Y CaMOIIPOBEPKY PE3yJIbTaTa BBIYUCICHUI,
peoOpa3zoBaHU, MOCTPOCHUH.
Pemars 3agaum 13 peaibHON KU3HU, IPUMEHATh
MaTeMaTH4YeCKHe 3HAHUs U1 peLICHUs 3a1a4 U3 IpYrux
MPEIMETOB.
PemaTe TeKCTOBBIC 3212491, CDABHUBAThH, BLIOUPATH
CIoCOoO0bI pEIICHUS 3a/1a4n
OBUIEE KOJIMYECTBO 102
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8 KVIACC

HaumenoBanue paznena |KonudecTtBo OcHoBHOE OCHOBHBIE BU/IBI JCSATEIHHOCTH O0YUYAOITUXCS
(Temsl) Kypca 4acoB COJIEpIKAHUE
Uucrna v BEIUMCIICHHUS. 15 KBanpaTHbIil KOpeHb @DopMyJTHPOBATH ONpeaeeHre KBaIPaTHOTO KOPHS

KBagpaTHble KOpHU

n3 uncina. [lonstue
00 UpparmoHaIbHOM
yucie. JlecsTuanbie
MIPUOITHIKEHUS
MppALMOHATBHBIX
quced.
JleicTBUTENBHBIC
yucna. CpaBHEHUE
JEUCTBUTEIBHBIX
YHCEJL

YpaBHeHuUE BUaa

xr = a.

CaolicTBa
apudmeTnueckux

KBaJpaTHbIX KOPHEM.

[IpeoOpa3zoBanue
YHCIIOBBIX
BBIPAKECHU,
CoepIKaIIIX
KBa/IpPAaTHBIE KOPHU

U3 yucia, apu(pMEeTUIEeCKOro KBaJpaTHOr0 KOPHSI.
IIpuMeHATH Onepanuio U3BJICUYECHHS KBAAPATHOTO KOPHS
U3 YHCIIA, MCII0JIB3YH [P HEOOXOUMOCTH KAJIbKYJISTOP.
OueHuBaTh KBaIpaTHbIE KOPHU LEIBIMU YUCIIAMU U
JECSITUUHBIMU IPOOSIMHU.

CpaBHMBATBH M YNIOPSII0YMBATh PALIMOHAIBHBIE

Y UPPallMOHAJIBHBIE YMCIIA, 3aIIMCAHHBIE C TOMOLIBIO
KBaJPAaTHBIX KOPHEW.

HMceaenoBaTs ypaBHEHUE x> = @, HAXOJUTH TOUHBIE

U IpUOJIM>KeHHbIE KOpHU Tipu a@ > 0.

HccienoBath cBOMCTBA KBAAPATHBIX KOPHEW, IPOBOS
YU CJIOBBIE DKCIIEPUMEHTBHI C UCITOIb30BAHUEM KAJIBKYJISITOPA
(kommbIOTEpA).

Jloka3bIBaTh CBOMCTBA apu(PMETUUECKUX KBAIPATHBIX
KOpHEH; IPUMEHSTh UX JUIsl IPeoOpa3oBaHus BEIPAKEHUH.
BoInoHATH NPeodpa3soBaHMs BEIPAKEHUN, COIEPKALUX
KBaJpPaTHbIC KOPHHU.

BbipakaTh nepeMeHHbIe U3 TEOMETPUUYECKUX U (PU3NIECKUX
dopmyr.

BbIyucasaTh 3HAYEHUSA BBIPAXKCHUM, COAECPKALLNX
KBa/IpaTHbIE KOPHU, UCIIONB3YS P HEOOXOTUMOCTH
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KaJIbKYJIATOD.

Hcnmosib30BaTh B X01€ pELLIECHUS 3a1a4 3JIEMEHTApHBIC
IPEICTABIICHHUS], CBSI3aHHBIE C MPUOIMKEHHBIMUA 3HAUYEHUSAMHU
BEJINYMH.

3HAKOMHUTBCH C HCTOPHEH Pa3BUTUS MAaTEMATHKU

YHucna 1 BEIYMCIIEHUS.

CreneHs ¢ HenbIM

DOopmyIHPOBaTH ONpe/iesieHHe CTEIIEHH C LETbIM

CreneHsb ¢ 1elbM MOKAa3aTeJIeM. MOKAa3aTeJIeM.
MOKa3areseM CranpapTHas 3anucCh IIpeacTaBasiTh 3aHUCh OOJIBIINX U MAJIBIX YUCE
quCIa. B CTAH/IAPTHOM BHJIE.
Pa3Mepbl 00bEeKTOB CpaBHUBATB YKCIia U BEJIMYUHBI, 3aIHCAHHBIE
OKPYXKaFOLIEro MUpa ¢ ucrnonb3oBanueM crenenu 10.
(OT PIIEMEHTapHBIX Hcnoab30BaTh 3aIUCH YKUCEN B CTAHAAPTHOM BUJIE
YaCTHULL JUTSL BBIPAQXKEHUSI Pa3MEPOB O0BEKTOB, JIIUTEILHOCTH
710 KOCMHYECKUX IPOLIECCOB B OKPYKAIOIIEM MUDE.
O0OBEKTOB), D opMyJHPOBATH, 3aIIMCHIBATH B CHMBOJIHYECKOH hopme
JUTUTEITLHOCTh U WUTKCTPUPOBATH IPUMEPAMHU CBOMCTBA CTENEHU
IIPOLIECCOB C LEJIBIM MOKAa3aTENEM.
B OKpyaromeM mupe. | [IpuMensiTh cBoiicTBa cTeneHu s mpeoOpa3oBaHus
CBolicTBa CTENEHU BBIPAKEHUM, COJIEPKAILUX CTETIEHHU C UEJIbIM TOKa3aTeIEM.
C LIEJIBIM [OKA3aTeNeM | BBINOJIHATH 1eliCTBHSA C YMCIIaMU, 3alTUCAHHBIMU
B CTAaHJAPTHOM BUJE (YMHOXKEHUE, ICIICHUE, BO3BEIICHHE
B CTEIICHD)
AnreOpanyeckue KBanparnsiit Pacno3HaBaTh KBaJpaTHBIN TPEXWICH,
BbIpakeHus. KBaaparHbiii TPEXUJIEH. YCTaHaBJIMBATh BO3MOKHOCTb €0 Pa3JI0KEHUS
TPEXWICH Pasznoxenue Ha MHOUTEJIN.
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KBaJIpaTHOTO
TpeX4JIeHa
Ha MHOKUTENN

PaCK.JIa)]bIBaTb HAa MHOKHUTEJIN KB&I[p&THBIfI TPCXYJICH
C HCOTpHUATCIbHBIM JUCKPUMUHAHTOM

AnreOpanyeckue
BBIPA)KEHUSL.
Anrebpanyeckast JpoOb

15

Anrebpanyeckas
TPOOb.
Jonyctumele
3HAYEHUS
MEPEMEHHBIX,
BXO/ISTITIX

B alireOpanyeckue
BBIPAKCHHUSL.
OCHOBHOE CBOMCTBO
anredpanvecKkou
npo6u. CokparieHue
npobei.
Cnoxxenue,
BBIYHTAHUE,
YMHOKEHHUE

U JICIICHHE
aNreOpandecKux
npobei.
[IpeoOpazoBanue
BBIPAKCHHUI,
CoJIep KaIINX
anreOpanyecKue
poou

3anuchIBaTh AIre0panyecKue BhIPaKEeHHUS.

HaxoauTs 061acTh onpeiesieHus: palmoHaIbHOTO
BBIPAKECHHSL.

BBINOJIHATH YUCIOBBIE MOJICTAHOBKY U BBIYHCIATH
3Ha4Y€HHE APOOH, B TOM YUCIIE C MOMOMIBIO KaJbKYJISATOPA.
@DopMyJIHPOBATH OCHOBHOE CBOMCTBO aJire0OpandecKon
IpoOU U MPUMMEHSITH €ro I IpeoOpa3oBaHusl 1poOeH.
BoinosHaTh aeiicTBUS ¢ anredpandyeckuMu ApoosiMu.
IIpumeHsTH Npeo0pa3oBaHUs BBIPAKECHUN [T PEILICHUS
3a1ad4.

BoipakaTh nepemMennblie u3 Gopmyn (PU3NIECKUX,
r€OMETPUYECKHUX, OMUCHIBAIOLIUX OBITOBBIE CUTYALINH )
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YpaBHEHUS U HEPABEHCTBA.
KBagpaTHble ypaBHEHUS

15

KBanpatHoe
ypaBHeHue. HenosHoe
KBaJpaTHOE
ypaBHeHue. @opmyiia
KOPHEW KBaJIPATHOIO
ypaBHeHus. Teopema
Buera.

Pacno3HaBaTh KBaIpaTHbIEC YPaBHEHUS.

3anucbiBaTh OPMYJLYy KOPHEN KBAIPaTHOIO YPAaBHEHUS;
pelaTh KBaJpaTHble YPABHEHUS — IMOJIHBIE U HETIOJHBIE.
IIpoBoauThH NMpocTEeHIINE UCCACAOBAHUA KBAIPATHBIX
YPaBHEHUI.

Pemiats ypaBHeHMsl, CBOASIIMECS K KBAAPATHBIM,

C TIOMOIIIBIO MPEe0OPa30BaHUI ¥ 3aMEHOM IEPEMEHHOM.

Pemenue ypaBHenui, HaOJsroaaTh M aHAIU3MPOBATH CBA3b MEXAY KOPHIMHU
CBOJSIIMXCS U KO3 PUIMeHTaMU KBaIpaTHOT'O ypaBHEHUSI.
K KBAJIPATHBIM. ®opmyaupoBaTth TeopeMy Buera, a Takxe oOpaTrHyto -
[Tpocreiimme 1poOHO- | TeopeMy, IPUMEHSTh 3T TEOPEMBI JJIs PELICHUs 3a1ay.
palMoHaJIbHbIC Pemiath TekcTOBBIE 321a4H aNTreOpaMuECKUM CIIOCOOOM:
YPaBHEHUS. HEPEXOIUTh OT CIOBECHON (POPMYIMPOBKH yCIIOBUS 3a4a4U
Pemienne TeKCTOBBIX K anredpandeckoi MoieNId MyTEM COCTaBJIEHUS ypaBHEHUS,
3a/1a4 € MOMOUIBIO pelaTrh COCTaBICHHOE YPAaBHEHUE; MHTEPIIPETUPOBATD
KBaJIPaTHBIX pe3ynbTar.
YpaBHECHUIN 3HAKOMUTBHCH C HCTOPHUE Pa3BUTHUS aIreOpsbI

YpaBHEHUS U HEPABEHCTBA. 13 JIuneiinoe ypaBHEHNE Pacnio3zHaBaTh IMHEHHbBIC YPABHEHUS C IBYMsI

CucreMbl ypaBHEHUN C AByMs NIEPEMEHHBIMH.

NEepEMEHHBIMH, €TO
rpaduk, mpuMepbl
peLIeHUs] YPaBHEHUN
B LIEJIBIX YHCJIAX.
Pemenne cucrem nByx
JIMHENHBIX YpaBHECHUMN
C IBYMsI

Ctpoutb rpaduky JTUHEHHBIX YPAaBHEHUHN, B TOM UUCIIE
HUCIO0JIb3Ys HUu(poBbIE pecypehbl.

Pa3znmnuyartes napauiesibHbIE U IEPECEKAIOIIUECS ITPAMBIC
110 UX YPABHEHUSIM.

PemiaTe crucTeMbl IBYX JIMHEWHBIX YPABHEHUN C JBYMSI

IIEPEMEHHBIMU TMOJICTAHOBKOMN U CIIOKEHUEM.

Pemars nipocrenmme CUCTEMBbI, B KOTOPBIX OJHO
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[IEPEMEHHBIMMU.
[Ipumeps! pemeHus
CHUCTEM HEJIMHEUHBIX
YpPaBHEHUI

C ABYMs
MIEPEMEHHBIMM.
['padmueckas
MHTEpIIpETaLNs
YpPaBHEHUS

C IBYMsI
MIEPEMEHHBIMU

Y CUCTEM JIMHEUHBIX
YpPaBHEHUU C IByMs
MIEPEMEHHBIMM.
Penienne TekcToBBIX
3a71a4 C ITOMOILBIO
CHUCTEM ypPaBHEHUMU

U3 YPaBHEHU HE ABJISIETCS JTUHEHHBIM.

IIpuBoauTh rpadpuYecKy0 HHTEPNPETALUIO PELIICHUS
YPaBHEHHUS C IByMSI IEPEMEHHBIMU M CUCTEM YPaBHEHHUI
C IBYMS [IEPEMEHHBIMMU.

PemiaTh TeKCTOBBIE 3aJa4H aNTeOpandecKuM CiocoooM

YpaBHEHUS U HEPABEHCTBA.
HepaseHncrea

12

HucnoBbie
HEPABEHCTBA U UX
CBOMCTBA.
HepasencTBo ¢ ogHOM
TIEPEMEHHOM.
JIunernHbie
HEPABEHCTBA C OJIHOU
MIEPEMEHHOU U UX
pemenune. Cuctemsl

DopMyJIMPOBATH CBOMCTBA YUCIIOBBIX HEPABEHCTB,
WJUTFOCTPUPOBATh UX HA KOOPIAWHATHOU IIPSIMOM, JOKA3bIBATh
anreOpanvyeckK.

IIpuMeHATH CBOHCTBA HEPABEHCTB B XO/I€ PELICHMS 3a]1a4.
Pemarsb JIMHEHBIE HEPABEHCTBA C OJJHOW IMEPEMEHHOM,
n300paxkaTh pelIeHNE HEPABEHCTBA HA YHCIIOBOM MIPSIMOM.
PemaTh cucTeMbl TMHEHMHBIX HEPABEHCTB, H300paxaTh
pelIeHne CUCTEMBI HEPABEHCTB HAa YHCIIOBOU IPSMOU
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JIMHEWHBIX HEPABEHCTB
C OJTHOU IEPEMEHHOMN
U UX PEIICHUE.
N3o0paxenue
peLIeHUs JINHEWHOTO
HEPABEHCTBA U UX
CHUCTEM Ha YUCIIOBOU
IPSAMOM

DyHKINN.
OCHOBHBIE TOHATHUSA

[TonsiTue pyHKUMU.
OO6macThb onpeaeeHus
1 MHOECTBO
3HAYCHUN (DYHKITHH.
CrocoOnl 3a1aHus
GyHKIMMA.

['padux byskImH.
CaoiicTBa (pyHKUIHH,
UX OTOOpakeHue

Ha rpaduxe

Hcnoab3oBaTh QyHKIMOHATBHYIO TEPMUHOJIOTHIO

U CUMBOJIMKY.

BoruucaaTs 3HaueHns QyHKIMHI, 3a1aHHBIX

dbopmyniamu (pyu HEOOXOIUMOCTH UCTIOIB30BATh
KaJIbKYJISITOP); COCTABJISATH TA0IUIbI 3HAYEHUH

(YHKIMH.

CtpouTh no Toukam rpapuku GyHKINA.

OnuceiBaTh CBOMiCTBAa (DYHKIIMU Ha OCHOBE €€
rpaduueckoro npeacTaBICHUsI.

Hcnoab3oBaTh GyHKIIMOHATHHYIO TEPMUHOJIOTHIO

U CUMBOJIMKY.

HccaenoBath npuMepsl rpauKoB, OTPAXKAIOIIUX PealIbHbIC
IIPOLIECCHI U SIBJICHHUSL.

I[IpuBoAMTH NPUMeEPHI IIPOLIECCOB U SBJIICHUH C 38 JaHHBIMU
CBOMCTBaMU.

Hcnoab30BaTh KOMIIBIOTEPHBIE MPOTPAMMBI

JUTSl TIOCTPOEHUA TpauKoB (PYHKIMIA U U3yUYEeHUS

MX CBOWCTB
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DOyHKINH.
Uwucnobie QyHKIINH

UteHue v moCTpoeHUE
rpadukoB QyHKIIHIA.
[Ipumeps! rpadukoB
dyuximi,
OTpaXKaroUux
peaNbHBIC MPOIIECCHI.
DOyHKIUH,
OIKUCHIBAOIIUC
npsIMyI0 U 00paTHYIO
MIPOTIOPITUOHATILHBIC
3aBHCUMOCTH, UX
rpauKu.

I'paduk GpyHKITMN

y = x.

OyHKINU
y=x,y=x,
y=vx,y=|x|;
rpaduygeckoe
pellIeHUE YPAaBHCHU
Y CUCTEM YpaBHEHUM

Haxoauthb ¢ noMmombio rpadpuka QyHKIUN 3HAYECHHUE OTHOU
U3 paccMaTPUBAEMbIX BEJIMYUH 10 3HAYEHUIO JPYTOMl.

B HeCnoXHBIX Ciiydasx BbIPaKaATh (POPMYJIOH 3aBUCUMOCTD
MEK1y BEJIMYNHAMM.

OnuceIBaTh XapakTep U3MEHEHUS OJTHOW BEITNYUHBI

B 3aBUCHMOCTH OT U3MEHEHUS IPYrOM.

Pacno3naBaTh BU/bI N3y4aeMbIX (YHKITHIA.

IHoka3pIBaTh cCXeMaTHYECKH ITOJIOKEHUE HA KOOPIUHATHOU
IJI0CKOCTH rpaduKkoB QYHKIME BUaa: y = X2,y = Xx°,

y =Vx, y = |x|.

HUcnoab3oBath pyHKIHOHAJIBHO-TPpadHUYECKHE
NMPeACTABJICHUS JJIs1 PEUICHUS U UCCIIEJOBAHUS YPABHCHU I

Y CUCTEM YpPaBHEHUH.

IIpumensaTh ungpoBbie pecypehl 1l IOCTPOCHUS
rpadukoB QyHKITUH

[ToBTOpeHue u 0000IICHHE

IToBTOpEHUE
OCHOBHBIX NOHATHH
1 METOJ0B KYpCOB
7 1 8 KJIaCCOB,
000011IeH1E 3HAHUH

Bo10MpaTh, NPUMEHATH, OLIEHUBATH CIIOCO0BI CPABHEHUS
4KCell, BBIYUCIEHUH, TPpeoOpa30BaHNl BEIPAKEHUN, peIIEHUs
YPaBHEHUM.

OcymecTBJIATh CAMOKOHTPOJIb BBINIOJIHIEMBIX JEHCTBUN

U CaMOIIPOBEPKY pe3yJIbTaTa BIUYUCIECHUM, MPe0Opa30BaHUIT,
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IIOCTPOCHUM.

Pemiars 3a1a4u U3 peajibHOM KU3HU, IPUMEHATDH
MAaTeMaTH4YECKUE 3HAHUSA JJIs1 PEIICHUS 3a]1a4 U3 JIPYyTUX
IIPEAMETOB.

PemaTh TeKCTOBBIE 32/1a4M, CDABHUBATH, BBIOUPATH
CNoco0bl PEIICHUS 3a/1a4n

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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9 KVIACC

Haumenoanue paznena  |KomuuecTtBo OcHoBHOE OCHOBHBIE BU/JIBI JEATETHHOCTH 00YYaIOIUXCSI
(Tembl) Kypca 4acoB coJiepKaHue
Uucna 1 BBIYUCIIEHUS. 9 PaunonanbHbie uncna, | Pa3BMBaTh MpeacTaBJeHHA O YHUCIAX: OT MHOXKECTBA
JleficTBUTEIBHBIC YUCTIA UppalMOHATIbHBIE HaTypaJdbHbIX YUCE JJO MHOXKECTBA JIEUCTBUTEIbHBIX YUCET.
4ucia, KOHEYHbIe O3HAKOMUTBCS C BO3MOKHOCTBIO MPEICTABICHUS
1 OECKOHEYHbBIC JEUCTBUTEIBHOTO YUCiIa KaK OECKOHEUHON JeCATUYHON
JECATUYHBIC TPOOH. JIpoOu, NPUMEHSITD JIECSITUUHbIE TPUOITKCHUS
MHoecTBO pallMOHANIbHBIX U UPPALIMOHAIBHBIX YUCET.
JENCTBUTEIBHBIX N300paxkaTh NeliCTBUTEIBHBIE YACIIA TOUKAMU
YUCEIL; KOOPJIMHATHOM MPSIMOM.
JENCTBUTEIbHBIE 3anucbIBATh, CPABHUBATH U YIOPS/I0YUBATH
Yyucia Kak JICHUCTBUTEIBHBIC YHCIIA.
OECKOHEUHBIC BbINOJIHATH, COUETasi yCTHBIE U MUCbMEHHBIE IPUEMBI,
JNECATUYHBIE TPOOH. apudgmMeTuyeckue AeiicTBUS C pallMOHAIBHBIMU YHCIIAMU;
B3auMHO OlHO3HAYHOE | HAXOAMTH 3HAUCHUS CTEIECHEH C LeJIbIMU MMOKa3aTeIIsIMU
COOTBETCTBHE MEXKTY Y KOPHEN; BBIYUCIATH 3HAUCHU S YUCIOBBIX BBIPAKEHUH.
MHO>KECTBOM IHonyunTsh MpeacTaBjieHUue O 3HAYUMOCTHU
JENCTBUTEIBHBIX JNENCTBUTENBHBIX YMCEIT B IPAKTUYECKON JIEATEIBHOCTH
4YuCceaI U MHOXKECTBOM YeJioBeKa.
TOYEK KOOPJMHATHOU AHAJTU3MPOBATH M /1€J1aTh BBIBOJbI O TOYHOCTH
MPSIMOIA. MPUOIMKEHUS JEHCTBUTEIHHOTO YMCTIA PU PEIICHUU
CpaBHeHue 3a/1a4.
JEUCTBUTENBHEIX uncell, | OKPYrasiTb J€HCTBUTEIBHBIC YUCIIA, BHINOJHATH
apupMeTHIECKUe NPUKUJIKY PE3YJbTaTa BHIYUCICHUN, OLEHKY 3HAUYCHUI
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JIEUCTBUSA

C ACUCTBUTEIBHBIMU
YHUCJIAMH.
[TpubmmxenHoe
3HAYCHUE BEJIMUMHBI,
TOYHOCTh
MPUOTMIKEHUS.
OkpyrieHue yucen.
[Ipukuka u orieHKa

YU CIOBBIX BBIpa)KCHHﬁ.
3HAKOMHUTBLCS C I/ICTOpI/Ieﬁ Pa3BUTHUA MATCMATUKHU

pEe3yIbTaToB
BBIYKCIICHUN
YpaBHEHUS U HEPABEHCTBA. 14 JIuneiinoe ypasHenue. | OcBamBaTh, 3aIIOMHUHATH U IPUMEHATH IrpaguvecKkue
YpaBHEHUS C OJHOM Peuienue ypaBHeHui, METO/bI [IPU PELICHUU YPABHEHUM, HEPABEHCTB U UX
[IEPEMEHHOU CBOJSIIMXCSA CUCTEM.
K JINHEVHBIM. Pacno3naBats 11eibie ¥ IpOOHbBIE YPABHEHHUSL.
KBagparHoe Pemiarhb JinHeHbIE U KBAIPAaTHbIe YPABHEHHS,
ypaBHeHue. Pemenue YpaBHEHUsI, CBOJALIUECS K HUM, TPOCTENIIINE APOOHO-
YpaBHEHUH, palMOHAIIbHBIE YPABHECHHUS.
CBOIALIUXCSA Ipensaratb BO3MOXHBIE CTIOCOOBI PEIICHHS TEKCTOBBIX
K KBAJIPaTHBIM. 3a/1a4, 00CYKIaTh UX M peliaTh TEKCTOBBIE 3a7a4n
bukBanpatHbie pa3HBIMU crIOCOOaMU.
YpaBHEHMUS. 3HAKOMMTBHCH C HCTOPHUEH PA3BUTUS MATEMATUKH
[Ipumeps! perieHus

YPaBHEHUH TpEThen
Y YETBEPTOU CTETICHEN
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pa3oKeHUEM
Ha MHOXKHUTEJH.
Pemenue npoGHo-
paIMOHAIbHBIX
YpaBHEHUM.

Pemenne TekCTOBBIX
3a/1a4 are0panyecKkum
METOJIOM

YpaBHEHUS U HEPABEHCTBA.
CucreMsl ypaBHEHUI

14

YpaBHeHUE ¢ IBYyMS
IIEPEMEHHBIMU U €r0
rpaduk.

Cucrema nByx
JIMHEWHBIX YPABHEHUN
C AByMs
IIEPEMEHHBIMU U €€
pemenue. Pemenue
CUCTEM JIBYX
YPaBHEHUI, OJTHO

13 KOTOPBIX JIMHEWHOE,
a Ipyroe — BTOPOu
CTETICHHU.
['padpuueckas
WUHTEPIPETaLNs
CUCTEMbI yPaBHECHUN

C ABYMSI IEPEMEHHBIMM.
Penienne TeKCTOBBIX

OcBauBaTh 1 NPUMEHSTH [IPUEMBI PEIICHUSI CUCTEMBbI
JBYX JTUHEHHBIX YPAaBHEHUH C IBYMS ITEpEMEHHBIMU

Y CUCTEMBI ABYX YPaBHEHUI, B KOTOPBHIX OJIHO YpaBHEHUE
HE SBJISICTCS TUHEUHBIM.

Hcnoab3oBaTh PyHKIIMOHATBHO-TpaPUUECKUE
MPEJICTABIICHHUS [ pellleHusl U UCCJIe0BAHUS YPaBHEHUM
U CHUCTEM.

AHaJIM3MPOBATH TEKCTHI 32124, pelIaTh UX
anreOpanyeckuM CrocoOOM: MmepPexoauTh OT CIOBECHOU
(hOpMYIIMPOBKY YCIIOBHS 3aJ]a4H K aJIreOpandecKor MOICIH
MyTEM COCTaBJICHUSI CUCTEMbl YPABHEHUI; pelmiaTh
COCTaBJICHHYIO CUCTEMY YPaBHEHUI; HHTEPNPETUPOBATH
pe3yJibTarT.

3HAKOMMTBHCH C HCTOPHUEH PA3BUTUS MATEMATUKH
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3aJ1ay anreOpanyecKkum

crnocobom
YpaBHEHUS U HEPABEHCTBA. 16 Hucnosbie Yurarep, 3alIUCHIBATH, IOHUMATh, HHTEPIPETUPOBATH
Hepasencrsa HEPABEHCTBA U UX HEPABEHCTBA; UCIIOJIb30BaTh CUMBOJINKY U TEPMUHOJIOTHIO.
CBOMCTBA. BoinoansaTh npeodpa3oBaHus HEPABEHCTB, UCMOJIb30BATH
JIuneiinbie JUTSI TIpeoOpa3oBaHMs CBOMCTBA YHCIOBBIX HEPABEHCTB.
HEPABEHCTBA Pacno3HaBaTh TMHENHBIC U KBaJpaTHBIC HEPABEHCTBA.
C OTHOM IEPEMEHHOU Pemiarb nuHElHBIE HEPABEHCTBA, CHCTEMBI JINHEMHBIX
U WX PEIICHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIINX
Cucrembl TMHEUHBIX KBaJIpaTHOE HEPABEHCTBO, U pelIaTh UX; 00CYKAATh
HEPABEHCTB C OJTHOU ITOJIyYEHHbBIE PELICHUS.
MEPEMEHHOU U UX HN300paxaTh pellieHue HEPABEHCTBA M CUCTEMbI HEPABEHCTB
peuieHue. Ha YMCJIOBOM NPSMOMH, 3alIUCHIBATH PELIEHUE C TOMOIIBIO
KBanpatHbie CUMBOJIOB.
HEPABEHCTBA U UX Pemarsb KBa/ipaTHBIE HEPABEHCTBA, UCIIOJIB3YS
pelieHue. rpaduyeckue npecTaBIeHus.
['padmueckas OcBauBaTh 1 NPMMEHATH HEPABEHCTBA MTPU PEIICHUU
VMHTEPIIPETaLNs Pa3IMYHBIX 33/1a4, B TOM YUCJIE ITPAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C JIByMS
MIEPEMEHHBIMU
DyHKIMU 16 KBanpartnunas Pacno3naBaTh BUABI H3y4aeMbIX (DYHKIIHIA;

byHkuus, ee rpaduk

u cBoricTBa. [lapabona,
KOOPAMHATHI BEPIIUHBI
napaboJibl, OCh

WIIOCTPUPOBATH CXeMATHYE€CKH, 00bSICHATH
pacmnoioKeHue Ha KOOPAMHATHON TNIOCKOCTH TpadrKOB

Gyukumii Buga: y = kx,y = kx + b,y = _,y = X%,
X
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CUMMETPHUU NapadOoJIbL.

['paduxu pyHKLIMIA:
y =k,
y = ke + b,
k
B
X
y =x,
y=x,
y ==,
y = lxl

y =% y =+x, y = |x| B 3aBHCHMOCTH OT 3Ha4YeHHii
K03((PUIIMEHTOB; ONUCHIBATH X CBOMCTBA.
Pacno3naBaTh KBagpaTuuHyo QYyHKIUIO 1O popmyIIe.
IIpuBoAUTH NPUMePbI KBAAPATUIHBIX 3aBUCIMOCTEH
U3 peasIbHOM KU3HU, GU3HKH, TEOMETPHH.

BoisBJasATHL 1 0000111aTh 0COOEHHOCTH Trpaduka
KBaJApaTHYHON QyHKIMKM y = ax® + bx + c.

CtpouTh M N300paKaTh cXeMATH4YECKH rpaduKu
KBaIpaTUYHBIX QYHKIUH, 3aJaHHBIX (opMyTlaMu BUa
y=axt,y=ax*+ qy=alx + pl,y =ax* + bx + c.
AHAJIU3UPOBATH U IPUMEHATH CBOMCTBA U3YyUYEHHBIX
GbyHKIU 1715 UX TOCTPOCHHUS, B TOM YHCIIE C IIOMOIIBIO

U (PPOBBIX PECYPCOB

YucnoBkie
[MOCJIEIOBATEILHOCTHA

15

[ToHsiTME YnCIIOBOM
MOCTIE1I0BATEIbHOCTH.
3ananue
MOCTIEI0BATEIbHOCTH
PEKYPPEHTHON
dbopmyoit

u popMyIoit n-ro
YJIeHa.
Apudmernueckas

U TeOMEeTpHYIecKas
MIPOrPECCUH.
dopMyIibl #-TO YWiIeHA
apupMeTHIecKon

OcBauBaTh U NPUMEHATH WHJIEKCHbIE 0003HAYEHHS],
CTPOMTH pevyeBble BLICKA3bIBAHUSA C UCII0Jb30BaHUEM
TEPMUHOJIOTHH, CBSI3aHHOM C TIOHATHEM
HOCJIEJ0BATEIbHOCTH.

AHaJIM3UPOBATHL (HOPMYILy /1-TO WIECHA
II0CJIE0BATEIBLHOCTHU UM PEKYPPEHTHYIO (hopMyITy

¥ BBIYMCJIATH YICHBI 10CJIEI0BATEIbHOCTEN, 3a/1aHHBIX
3TUMU (HOpMyJIamMu.

YcranaBauBaTh 3aKOHOMEPHOCTD B IOCTPOEHUU
NOCJIE0BATEIBHOCTH, €CJIM BBINUCAHBI IEPBBIE HECKOIBKO
€€ YJICHOB.

Pacno3znaBaTh apupMETHUECKYIO U TEOMETPUUECKYIO
IIPOrPECCUU MPHU PA3HBIX CIIOCO0AX 3a1aHUS.
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Y T€OMETPUYECKOU
MIPOTPECCHIA, CYyMMBI
MIEPBBIX /1 YJICHOB.
N3o06pakeHne 4ieHOB
apupMeTuIeCcCKon

U TEOMETPUUECKON
MPOrPECCUI TOUKAMU
Ha KOOPJAWNHATHOU
IJIOCKOCTH.
JIuHeHbIi

Y DKCIIOHCHIIUAJIbHBIN
pOCT.

CI10KHBIE POLICHTHI

PemaTsh 3a1a4u ¢ uCnoyib3oBaHUEM (GOPMYIT 7-T'O YIeHA
apu(pMETHYECKON U TeOMETPUUECKON TPOrPECCHit, CYyMMBbI
MEPBBIX 71 YIICHOB.

N3006pakaTh WieHb IOCIEA0BATEILHOCTH TOYKAMU

Ha KOOPAUHATHOM IIJIOCKOCTH.

PaccmaTpuBath npuMepsl MPOUECCOB U SIBJICHUI

U3 peajabHOM JKU3HU, WILTIOCTPUPYIOIINE U3MEHEHUE

B apu(PMETHYECKOI TPOrPECCUH, B TEOMETPUUYECKON
IPOrpeccuu; N300paxaTb COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduuecKku.

Pemate 3agaum, cBs3aHHBIEC C YUCIOBBIMU
IIOCJIEIOBATEIBbHOCTSIMH, B TOM YHMCJIE 3aJa41 U3 PEaJIbHOM
KU3HU C UCTIOJIb30BAaHUEM LU(PPOBBIX TEXHOJIOTUIA
(9MEeKTPOHHBIX TAOIUII, TPadUIECKOTO KaTbKYIATOpa U T.11.).
PemaTp 3a7a4n Ha CI0KHBIE MPOLEHTHI, B TOM YHCIIE
3a/1a4y U3 peaNbHON MPAKTUKH (C UCIIOIb30BAHUEM
KaJIbKYJISITOPA).

3HAKOMMTBHCH C HCTOPHUEH PA3BUTUS MATEMATUKH

[ToBTOpEeHue, 06001IeHNE,
CUCTEMAaTH3aIUs 3HAHUU

18

Yucia v BEIUMCIICHUS
(3amuch, CpaBHEHHE,
JICUCTBUSA

C JEHUCTBUTEIIbHBIMU
YHCIaMHM, YUCIIOBas
IpsiMasi; MPOLIEHTBHI,
OTHOIILICHHS,
MIPOIOPIIUH;

OnepupoBaTh NOHATHSIMM: MHO>XKECTBO, ITOJMHOKECTBO,
orepaly HajJ MHOKECTBaMU; HCN0JIb30BaTh Ipaduueckoe
MPEICTABICHUE MHOXECTB ISl OMMCAHUS PEaTbHBIX
IIPOLIECCOB U SBJICHUM, ITPU PELICHUU 3a/1a4 U3 APYTUX
y4eOHBIX MPEMETOB.

AKTYaJIu3UpPOBATH TEPMUHOJIOTHIO 1 OCHOBHbIE

el CTBHUS, CBSI3AHHbIE C YMCJIAMU: HATypaIbHOE YHCIIO,
IIPOCTOE ¥ COCTAaBHOE YUCIIA, JEIMMOCTh HATYPAJIbHBIX
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OKpYTJIEHUE,
IpUOJIMIKEHUE,
OLICHKA; peIICHHE
TEKCTOBBIX 3aJ1a4

yuCeJl, MPU3HAKU IETMMOCTH, LEJI0€ YUCII0, MOAYJIb YUCJIA,
OOBIKHOBEHHAs U JIeCATUYHAs JPOOH, CTAHIaPTHBIN BUA
qucia, apuhMEeTUUECKUA KBAIPATHBIA KOPEHb.
BbInoJIHATH AeiicTBHS, CPABHUBATH U YIIOPSAA0YMBATH

apu(METHIECKUM YHCIia, MPEACTABIATH YHCIa HAa KOOPAUHATHON TIPSIMOH,
CII0COO0M) OKPYIJISITh YKUCJIA; BHINOJHATH MPUKUAKY U OLEHKY
pe3yJbTaTa BEIYMCICHUM.
PemaTh TeKkcTOBBIE 3a1aUM ApU(PMETHUECKUM CIIOCOOOM.
PemaTh npakTu4ecKue 3a1a4M, COICPKaIINE MTPOLIEHTHI,
JI0JIM, YaCTH, BHIPAKAOIINE 3aBUCUMOCTH: CKOPOCTh —
BpEMsI — PacCTOSIHUE, [IEHa — KOJIWYECTBO — CTOMMOCTD,
00BeM paboThl — BpeMsi — MPOU3BOJAUTEIIBLHOCTD TPY/A.
Pa3buparp peanbHbie )KU3HEHHBIE CUTYAIINH,
(popMyJIMPOBATH X Ha SI3bIKE MATEMATUKH,
HAXOJUTH pElIeHUE, MPUMEHSISI MAaTeMaTUUECKHUH arapar,
HHTEPNPEeTUPOBATH PE3yJIbTaT
Anrebpanueckue OnepupoBaTh NOHSITUSIMH: CTETICHB C IEJTBIM
BBIpaKECHUS nokasaresiem, apu(pMEeTUIECKHII KBaJpaTHBIN KOPEHb,
(mpeobpazoBaHue MHOTO4JIEH, ajnredpandeckas JIpo0b, TOXKIECTBO.
anreOpanvecKux BbInoHATH OCHOBHBIE JI€iiCTBHS : BBITOJTHSATH PACUCThI
BBIPpAKEHUH, o ¢popMynam, mpeodpa3oBbIBATH LIEIbIE, TPOOHO-
JIOITy CTUMBIE palMOHAIbHBIC BEIPAKEHUSI U BBIPAKEHHS C KOPHSIMH,
3HAYCHU) peain30BbIBAaTh Pa3I0KEHNE MHOTOUJIeHA HA MHOXKUTEIH,

B TOM YHCJIE€ C UCIIOJIb30BaHUEM (POPMYJT pa3HOCTU
KBaJIpaTOB M KBaJipaTa CyMMbI U Pa3HOCTH; HAXOUTh

36




JOIYyCTUMBbIE 3HAUYEHUS IEPEMEHHBIX [Tl JPOOHO-
pPalOHAJIBHBIX BBIPAXKEHUMN, KOPHEN.
MopeaupoBaTth ¢ TOMOLIBIO (HOPMYJT peasIbHbIE
IIPOILIECCHI U SIBJICHUS

OyHKIUU (MOCTPOCHHUE,
CBOMCTBA U3YYEHHBIX
byHK1IUH; rpadruueckoe
pelLIeHuEe YPAaBHEHUN U
UX CHCTEM)

OnepupoBath NOHATUAMU: QYHKIUS, Tpaduk QyHKINH,
HyJIU QYHKIIMHU, TPOMEXYTKH 3HAKOMOCTOSHCTBA,
MIPOMEXYTKU BO3pacCTaHUsl, YObIBaHHUSI, HAMOOJbIIIEEe

Y HauMEHbIIIee 3HAYCHUS (PYHKITUH.

AHAJIM3UPOBATH, CPABHUBATH, 00CYKIATh CBOMCTBA
(GyHKUHA, CTPOUTH UX TpaduKy.

Ol'lepl/lpOBaTL MOHATHAMM: ITpAMas IMPOITOPHUOHAIBHOCTD,

oOpaTHasi IPOMOPIHMOHAILHOCTb, JIMHEWHAs PYHKIHS,
KBajipaTuyHas QyHKIMs, mapadosa, rurnepooa.
HUcnoab3oBaTh rpaMKu 1151 ONPEACICHUS CBOMCTB,

MPOIIECCOB U 3aBUCUMOCTEH, JJIsl pEIIEHU 3a]1ay U3 APYTUX

y4eOHBIX MPEIMETOB U pPeaJbHOM KU3HU; MOJAEJIMPOBATH
C TIOMOTIIBIO TPA(UKOB peaTbHBIC TPOIIECCH U SIBIICHUSI.

Bripaxkars ¢popmysiamu 3aBUCUMOCTH MEXKY BEJIMUMHAMU

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3iesioB U TeM ungpoBbie
Ne ni/m P Kontpouabnbie | IIpakTnueckmne (nupp )
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
| Yucna u BelunclieHus. PalinonanbHbie 75 1 bu6mmorexa [IOK
qucia https://m.edsoo.ru/71415b90
butmmoreka [IOK
2 Anre6 27 1
JIFCOPAMHCECKHC BLIPLCHHIA https://m.edsoo.ru/7f415b90
bub6nuoreka [IOK
3 v 20 1
PABHEHIT T HEpaneretsa https://m.edsoo.ru/7#415b90
bu6nmoreka [IOK
4 K . D 24 1
OOPAMHATH 1 rpaduKn. PyHKiHH https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
> Togropenne 1 0bobwenue 6 I https://m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 102 5 0
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8 KUIIACC

KoanuectBo yacos DJIeKTPOHHBbIE
HanmeHnoBaHmue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabubie | IIpakTHyeckue (mupp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypcbl
bu6mmorexa [IOK
. 1
1 Yucna u Beruucnenus. Kpaaparuele KOpHHA 5 hitps://m.edsoo.rw/7f41 Taf
) Yucna u Berunciienus. CTeneHb ¢ 1eNIbIM 7 bu6mmorexa [IOK
IOKa3aTeyieM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKkue BhIPaKCHUSI. 5 1 bubnmnorexa [JOK
KBanpatubiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaXKEHHUS. 15 | bubnmnorexa [JOK
AnreGpanueckas ApoOb https://m.edsoo.ru/7f417af8
5 YpaBHeHHs 1 HepaBeHCTBA. KBapaTHbie 15 | bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHCTBA. CHCTEMBI bubmmoteka [JOK
6 . 13
ypaBHEHUH https://m.edsoo.ru/7f417af8
but6mmoreka [{OK
.H 12 1
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa hitps://m.cdsoo.ru/7f417af
bubnuoreka [JOK
o .
8 YHKUHH. OCHOBHEIC HOHATHA > https://m.edsoo.ru/7f417af8
bu6nuoreka [IOK
o 4 9
? yHKUHH. THCI0BLIE GyHKLAH https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
1 II 606 6 2
0 OBTOPCHHC H 0DOOILCHHE https://m.edsoo.ru/7{417af8
OBUIEE KOJIMYECTBO YACOB 110 [TPOT'PAMME 102 6 0
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9 KIIACC

KoanuectBo yacos JIeKTPOHHBbIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIe
Ne n/m P Konrpoabubie | IlpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchl
1 Yucna u BeludcieHus. JlelicTBUTEIbHbBIC 9 bubmuorexa [JOK
4qucia https://m.edsoo.ru/7f419d08
5 YpaBHEHHUs U HEPABEHCTBA. Y PABHEHUS C 14 ) bubnuorexa [JOK
OJTHOM MIEpEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 14 | bubnmnorexa [JOK
YpaBHEHUN https://m.edsoo.ru/7f419d08
bu6nuoreka [JOK
.H 16 1
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa https://m.cdsoo.ru/7f419d08
bu6mmorexa [IOK
o 16 1
> YHKHIH https://m.edsoo.ru/7f419d08
bubmuorexa [JOK
1 1
6 HucnoBble OCIEN0BATEIBHOCTH 5 https://m.edsoo.ru/7f419d08
. [ToBTOpenue, 06061IeHNE, CHCTEMaTU3alUs 13 | bubnuorexa [JOK
3HAHUM https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 6 0
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HNOYPOYHOE IIVTIAHUPOBAHHUE

7 KJIACC
KouuvecTBO 4acoB JJIeKTPOHHbIE
Ne ara nudpoBLIe
Tema YpoKka KOHTpOJIbeIe HpaKanecm{e A (l)p
n/n Bcero u3ydyeHusi | oOpa3oBaTeibHbIE
padoTsI padoTsbI
pecypchl
1 [TonsATHE panMOHAIBHOIO YUCiIa 1 https://m.edsoo.ru/f9344fe4
ApudmeTnueckue TeUCTBUS C
2 pug A 1 https://m.eds00.ru/67d29ebc
paloHATBHBIMH YHCIIAMU
Apudmernueckue aeHCTBUA C
3 pud A 1 https://m.edsoo.ru/12a61fc6
panoHaIbHBIMU YHCTIAMU
ApudmeTnueckue IeUCTBUS C
4 pug A 1 https://m.edsoo.ru/d1ed825¢
panroHATBHBIMH YHCTIAMU
Apudmernueckre QeHCTBUS C
5 pud A 1 https://m.edsoo.ru/64d7baab
paoHaIbHBIMU YHCTIAMU
ApudmeTnueckue IeUCTBUS C
6 pad A 1 https://m.edsoo.ru/7e666ef9
panroHAIBHBIMH YHCTIAMU
CpaBHeHHe, YIIOPSIIOUYNBaHNIE
7 p yHopsi 1 https://m.edsoo.ru/ff5e7a8¢e
palMOHATBHBIX YHUCEIT
CpaBHeHHE, yIOPSIIOYNBAHHUE
8 p yHopAn 1 https://m.edsoo.ru/37114dbl
palMOHATBHBIX YHCEIT
CpaBHeHHe, yIIOpSI0UnBaHNIE
9 p yropan 1 https://m.edsoo.ru/cbal49bb
palKOHANTBHBIX YHCEI
CreleHs ¢ HaTypaIbHBIM
10 yp 1 https://m.edsoo.ru/5481ee5f

IIoKas3aTecjeM

11

CreneHb ¢ HaTypaJbHBIM
[OKa3aresieM

https://m.edsoo.ru/e6la7dea
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Crenens ¢ HaTypaJIbHBIM

12 https://m.edsoo.ru/bbd9fce4
oKa3aTejieM
CrereHs ¢ HaTypPaJIbHBIM

13 yp https://m.edsoo.ru/leee9d8f
oKasarejieM
CrteneHb ¢ HATYpaJILHBIM

14 yp https://m.eds00.ru/9¢63e356
oKa3aTrejieM
Pertenne 0CHOBHBIX 3a7a4 Ha IpoOH,

15 f[ AP https://m.edsoo.ru/d4bd3736
MIPOLICHTHI U3 PEaTbHOM MPAKTHKU
Pemrenne ocHOBHBIX 3a/1a4 Ha IpoOH

16 \,ﬂ APODH, https://m.edsoo.ru/e45b6b9a
MIPOIIEHTHI U3 PEATHHON MPAKTUKH
Pertenne ocHo 3a1a4 Ha gpoou,

17 HHICHHE OCHOBHBIX 33181 Ha ApOOH https://m.eds00.ru/b23¢8519
MIPOLIEHTHI U3 PEAbHON MPAKTUKH
Pemrenre ocHOBHBIX 3a/1a4 Ha IpoOH

18 vﬂ APODH, https://m.edsoo.ru/d8c56f58
MIPOIIEHTHI U3 PEATBHOMN MPAKTUKH
IIpu3Haky IeTUMOCTH, PA3JIOKCHUS

19 p A p https://m.edsoo.ru/fc66dc66
Ha MHOKUTENIM HATypaJlbHbBIX YHCEI
IIpu3Haky NEeITMMOCTH, PA3IOKEHUI

20 p g P https://m.edso0.ru/5527¢756
Ha MHOYKUTEJIA HATYPaJIbHBIX YHCEIT
Peanburle 3aBucumoctu. [Ipsamas u

21 P htps://m.edsoo.ru/67f1 ffb3
oOpaTHasi MPOMOPIIMOHATBHOCTH
PeannHrble 3aBucuMoctu. [Ipsamasg n

22 p https://m.edsoo.ru/ae9c6a83
oOpaTHas MpONOPIUOHATBHOCTH
Peanburle 3aBucumoctu. [Ipsamas u

23 p https://m.edsoo.ru/43¢5631b
oOpaTHasi MPONOPIUOHATBHOCTH
Peanrarble 3aBucumoctu. [Ipsamasa n

24 p https://m.edsoo.ru/774b4b2a
oOpaTHas MpONOPIMOHATHHOCTH
KourponrHas pabora mo reme

25 p p https://m.edsoo.ru/c898bd91

"PanuoHanpHbIe yncia'
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26

BykBeHHBIE BBIpaXeHUS

https://m.edsoo.ru/93aac6ce

27 DopMyibl https://m.edsoo.ru/187ac8f4
28 ®opMyibl https://m.edsoo.ru/9c791daf
29 Hepementisie. Jlonycrumbie https://m.edsoo.ru/acce84d2
3HAYCHHS TICPEMEHHBIX
[IpeoOpazoBanre OYKBEHHBIX
30 BBIPQKEHUH, PACKPBITHE CKOOOK U https://m.edsoo.ru/dbeb8f54
MpHUBEICHNE MOI00OHBIX CIaraeMbIX
[IpeobpazoBanue OyKBEHHBIX
31 BBIPKEHUH, PACKPBITHE CKOOOK U https://m.edsoo.ru/16d6cc63
MIPUBEICHNE MTOI0OHBIX CIaraeMbIX
[IpeobpazoBanue OYKBEHHBIX
32 BBIPKCHHH, PACKPBITHE CKOOOK U https://m.edsoo.ru/9138843a
MPUBEICHUE MTOAO0HBIX CIIaraeéMbIX
[IpeobpazoBanre OYKBEHHBIX
33 BBIPQKEHUH, PACKPBITHE CKOOOK U https://m.edsoo.ru/365491cd
MpHUBEICHNUE MOTOOHBIX ClIaraeMbIxX
34 CBOHCTBA CTCICHH C HATYpAJIbHbIM https://m.edsoo.ru/6¢2c38ad
MI0Ka3aTeaemM
35 CBoiicTBa CTENEHU C HATYpPaJIbHBIM bubnuotexa [JOK
IOKa3aTeseM https://m.edsoo.ru/7f42154¢
16 CBoiicTBa CTENICHU C HATYpPaJIbHBIM bu6nuoreka [JOK
[oKa3aTeyeM https://m.edsoo.ru/7f4218be
37 MHorouyieHsl https://m.edsoo.ru/82f3b41d
38 MHorouieHsl https://m.edso0.ru/31{f8695b
19 CrnoxxeHue, BBIMUTAaHUE, YMHOXKEHUE hitps://m.cdsoo.rw/b8efesb6
MHOT'OUYJICHOB
40 CnoxxeHue, BBIYMUTAaHUE, YMHOKEHUE https://m.edsoo.ru/9ee9e5af
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MHOT'OYJICHOB

CJ'IO)KGHI/IG, BbIYUTAHUC, YMHOXKCHHUC

41 https://m.edsoo.ru/46584acf
MHOTOYJIEHOB
C

42 JTOFCHHUC, BLITHTATHE, YMHOMCHIC https://m.edsoo.ru/d1197af4
MHOTOYJIEHOB
Do COKpaImEHHOT0

43 PMYJIBI COKpALIICHHOT https://m.edsoo.ru/d9e7debs
YMHOXEHHUS
o -

44 OPMYJIbI COKPATLIEHHOTO https://m.edsoo.ru/6e7de53¢
YMHOKCHHS
Do COKpAIIEHHOT O

45 PMYJIBT PatliehHor https://m.edsoo.ru/1e63125¢
YMHOXKEHUS
DopMyIIbl COKPALLIEHHOTO

46 pMY pattt https://m.edsoo.ru/1e33ad77
YMHOKCHHS
Do COKpamEHHOTO

47 PMYJIbI COKpATICHHOT https://m.edsoo.ru/cc74alc5
YMHOXKECHUS
P

48 A3TOMCHUC MHOTOUICHOB Ha https://m.edsoo.ru/7ab3d68f
MHOUATEITH
Pa3noxeHne MHOro4jieHoOB Ha

49 https://m.edsoo.ru/b75487fd
MHOXKHUTEITN
PasioxeHre MHOTOWIEHOB Ha

50 https://m.edsoo.ru/3¢39faa7
MHOATETH
Pa3noxxeHne MHOro4JeHOB Ha

51 g HAC MHOTORICHOB | https://m.edsoo.ru/a65bfde2
MHOYKUATEIIN
K §)

52 OFTPOIILHAT pabOTa TO TEME https://m.edsoo.ru/8e555ba6
"AnrebpandecKkue BeIpaKeHus"
YpaBHeHue, npaBuia

53 npeoOpa3oBaHusl ypaBHEHUS, https://m.edsoo.ru/c24¢5497

PaBHOCWJIBHOCTb YPaBHEHUN
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JIuHeitHOE ypaBHEHHE C OJHOU

54 IIEPEMEHHOM, PEIICHNE JTUHENHBIX https://m.edsoo.ru/f865b539
ypaBHEHUN
JIuneliHoe ypaBHEHHE C OTHOU

55 MEPEMEHHOM, PENIEHNE TUHEUHBIX https://m.edsoo.ru/4f1a8771
YpaBHEHUI
JIuneliHOE ypaBHEHHE C OHOU

56 IIEPEMEHHOM, PELIEHUE JIMHEUHBIX https://m.edsoo.ru/39854e31
YpaBHEHUI
Pemenne 3amay ¢ TOMOIIBIO

57 HHerH . ATt € TOMOTIR https://m.edsoo.ru/db6el{8b
ypaBHEHHUI
Pemenue 3amad ¢ IOMOIIBIO

58 . a B https://m.edso00.1u/974443d6
YpaBHEHU
Pemenne 3amad ¢ TOMOIIBIO

59 . s III https://m.edsoo.ru/a812ec46
ypaBHEHUI
Pemenue 3amad ¢ IOMOIILIO

60 . A Hl https://m.edsoo.ru/bac6dd1d
yYpaBHEHUI
JInHelHOe ypaBHEHNE C TBYMS

61 yp By https://m.edsoo.ru/4b1{f196
NIEpEeMEHHBIMH U €T0 rpaduk
JIuneliHoe ypaBHEHHUE C ABYMSI

62 yp By https://m.eds00.ru/656728ca
MIEPEMEHHBIMH U €T0 Tpaduk
Cucrema en aBHEHHH

63 HCTEMA JIBYX JIHHCHHDIX ypaBHCHHH https://m.edsoo.ru/569¢49dd
C ABYMS IEPEMEHHBIMH
Cucrema e aBHEHHH

64 HCTEMA ZIBYX JIHCHHDIX yPABHCHIH https://m.edsoo.ru/424d81ce
C ABYMS IEPEMEHHBIMU
CucreMa IBYX JIMHEHHBIX YPaBHEHUH

65 ABY yp https://m.edsoo.ru/abce5656
C ABYMS IEPEMEHHBIMH

66 Cucrema ByX JIMHEHHBIX YpaBHEHUI https://m.edsoo.ru/1567fecb
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C AByMA IEPEMEHHBIMUA

67 Pemenue cucrem ypaBHeHH 1 https://m.edsoo.ru/283cclel
68 Pewenue cucrem ypaBHeHUM 1 https://m.edsoo.ru/fdccfe2e
69 Pemenue cucrem ypaBHEeHHI 1 https://m.edsoo.ru/611cal56
70 Pemenne cucrem ypaBHeHHN 1 https://m.edso0.ru/9a355ff9
71 Pewenue cucrem ypaBHeHHUH 1 https://m.edsoo.ru/f124ac9a
K 0
72 " OHTP?HBHM paboTa H? TeMe 1 https://m.eds00.1u/57b39728
JIuneitnble ypaBHEHUS
73 Koopaunara Toukn Ha mpsiMon 1 https://m.edsoo.ru/a23733d2
74 HucnoBblE TPOMEKYTKH 1 https://m.edsoo.ru/e8211e28
75 UucnoBbie TPOMEKYTKU 1 https://m.edsoo.ru/abf7afd9
Paccrosanue me OuKa
76 TR Mv M HBEI WA TORRaMH 1 https://m.edsoo.ru/5¢c9cc5b
KOOPJAMHATHOU MIPSMOM
P
77 accrosme Mve Y I[va L TORRAMH 1 https://m.edsoo.ru/22a3cb6a
KOOPJIUHATHON NPSIMOM
[IpssMoyronbpHas cucteMa Koo a
78 PAMOYTOIBHA CHETEMA KOOPAHHAT 1 https://m.edsoo.ru/3b66d7e3
Ha IUIOCKOCTH
IT
79 PAMOYTOIIBHAN CHETEMA KOOpAnHaT 1 https://m.edsoo.ru/fab8c1bd
Ha TUIOCKOCTH
IT
80 PHMEpEI rpadUKOB, 3a1aHHbIX 1 https://m.edsoo.ru/d9¢f79c¢1
bopmynamu
IT
81 PUMCPBI IPAGHIO, SALAHIbIX 1 https://m.edso0.ru/842b2d45
bopmynamu
[Tpume a(uKoB, 3a1a
82 PHMEPEI IPAHKOB, 38 1aHHBIX 1 https://m.edsoo.ru/f8f647a4
dbopmynamu
q
83 TCHHC IPAQHUKOB peatbHEIX 1 https://m.edsoo.ru/cfadb472

3aBUCUMOCTEN
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Urenue rpaduikoB peaibHBIX

84 N 1 https://m.edsoo.ru/ba2f4{f4
3aBUCUMOCTEH
85 [MonsiTre GyHkMN 1 https://m.edsoo.ru/cc5ad997
86 I'padux pynkumm 1 https://m.edsoo.ru/f84482b5
87 CgoiicTBa pyHKITUN 1 https://m.edsoo.ru/2¢3527¢l
88 CoiicTBa QyHKIHIA 1 https://m.edsoo.ru/111696e6
89 Jluneitnast pyHKIUS 1 https://m.edsoo.ru/da7259¢2
90 Jluneiinas QyHKIUs 1 https://m.edsoo.ru/19¢752fc
91 Hoctpoente rpagHka THHCHHO 1 https://m.eds00.ru/68799ddc
byHKIIHI
92 Hoctpoerie rpaguka uneliroit 1 https://m.edsoo.ru/212d18¢7
byHKIII
93 I'paduk pyHkmmm y =[X| 1 https://m.edsoo.ru/e2bcf23¢
94 I'padux pynkmmm y =[X| 1 https://m.edsoo.ru/f4dfafbe
KonTponbhas pabora o teme
95 "KOOpHHHaTH u rpaguick. OyHKumr” 1 https://m.edsoo.ru/613¢655d
/ Beepoccwuiickast mpoBepoYHast
pabora
96 Hrorosas f( OHTpOJILHAZ padoTa / 1 https://m.edsoo.ru/755babd3
Bcepoccuiickas mpoBepodHas padboTa
[ToBTOpEHNE OCHOBHBIX ITOHATHHA U
97 METOIOB Kypca 7 Kiacca, 00001meHme 1 https://m.edsoo.ru/3a654b9d
3HAHUU
[ToBTOpEHKE OCHOBHBIX MOHITUHN U
98 METOIOB Kypca 7 Kj1acca, 00001IeHHe 1 https:/m.edsoo.ru/d7ff245a
3HAHUU
99 IToBTOpEHNE OCHOBHBIX IIOHATHN U 1 https://m.edsoo.ru/d12b3b9d
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https://m.edsoo.ru/f84482b5
https://m.edsoo.ru/2c3527e1
https://m.edsoo.ru/111696e6
https://m.edsoo.ru/da7259c2
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https://m.edsoo.ru/68799ddc
https://m.edsoo.ru/212d18e7
https://m.edsoo.ru/e2bcf23e
https://m.edsoo.ru/f4dfafbc
https://m.edsoo.ru/613c655d
https://m.edsoo.ru/755babd3
https://m.edsoo.ru/3a654b9d
https://m.edsoo.ru/d7ff245a
https://m.edsoo.ru/d12b3b9d

METOJIOB Kypca 7 Kitacca, 00001IeHue
3HAHUU

100

[ToBTOpEHNE OCHOBHBIX MOHATHH U
METOJIOB Kypca 7 Kiiacca, 00001eHne
3HAHUHA

https://m.edsoo.ru/81ca2fd1

101

[ToBTOpEHHE OCHOBHBIX MMOHATHH U
METOJIOB Kypca 7 Kiiacca, 00001IeHmne
3HaHUU

https://m.edsoo.ru/53c2e81f

102

[ToBTOpEHME OCHOBHBIX MOHITUHN U
METOIOB Kypca 7 Kiiacca, 00001IeHHe
3HAHUHU

https://m.edsoo.ru/9fcdbdc9

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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https://m.edsoo.ru/81ca2fd1
https://m.edsoo.ru/53c2e81f
https://m.edsoo.ru/9fcdbdc9

8 KUIIACC

KoJsn4yecTBo 4acos JJIeKTPOHHbIE
Ne Hdara undposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bceero u3ydyeHusi | oOpa3oBaTe/IbHbIE
padoThI padoTbI
pecypchl

1 KBanpatHbiii KOpeHb U3 YHCIIA 1 https://m.edsoo.ru/7f566b24
o e 00 alMOHAIBHO

2 T MPPAIHOHAILHOM 1 https://m.edsoo.ru/72ac855b
qucie

€CATUYHBIC MPUOTHKCHUS

3 A P 1 https://m.edsoo.ru/da8989ce

HPPAIMOHATIBHBIX YUCET
ec e Onrxe

4 B 1 https://m.edsoo.ru/fc4af857
HPPALMOHATIBHBIX YUCEN
JlelicTBUTENbHBIC YHCIIa 1 https://m.edsoo.ru/alddbeae
CpaBHEHHE TEUCTBUTEIIBHBIX YHUCET 1 https://m.edsoo.ru/637a2172
CpaBHeHME 1€MCTBUTENIBHBIX YHCET 1 https://m.edsoo.ru/d537dbaf
ApudmeTnueckuil KBaipaTHbIN

8 puch oty 1 https://m.edsoo.ru/9d8ebe6f
KOpPEHb

9 VYpaBHeHue BUIa X* = a 1 https://m.edsoo.ru/c22abcca
CaoiicTBa aprMETHIECKHUX

10 pud . 1 https://m.edsoo.ru/78ffac69
KBaJIpaTHBIX KOpHEH
CaoiicTBa apu(METHIECCKHIX

11 pud . 1 https://m.edsoo.ru/6af3fa69
KBaJPaTHBIX KOPHEH
[IpeobpazoBaHme YUCTOBBIX

12 BBIPAYKEHUM, COJIEPKALLNX 1 https://m.edsoo.ru/39¢73255
KBaJIpaTHbIE KOPHU
[IpeobpaszoBanue uncio

13 peobp 33 HAE HHCTOBBIX 1 https://m.edsoo.ru/ac98bbbl
BBIPXKECHUI, COIEPIKAIIUX
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https://m.edsoo.ru/7f566b24
https://m.edsoo.ru/72ac855b
https://m.edsoo.ru/da8989ce
https://m.edsoo.ru/fc4af857
https://m.edsoo.ru/a1ddbeae
https://m.edsoo.ru/637a2172
https://m.edsoo.ru/d537dbaf
https://m.edsoo.ru/9d8ebe6f
https://m.edsoo.ru/c22abcca
https://m.edsoo.ru/78ffae69
https://m.edsoo.ru/6af3fa69
https://m.edsoo.ru/39c73255
https://m.edsoo.ru/ac98bbb1

KBaJpAaTHbIE KOPHU

[Tpeobpa3oBaHme YUCIOBBIX

14 BBIPAYKEHH, COJIEPIKALLINX https://m.edsoo.ru/f87ee32a
KBaJpaTHbIC KOPHU
[TpeobpazoBanue YHCIOBBIX

15 BBIPAYKEHHMI, COJIEPKAILINX https://m.edsoo.ru/32593c7e
KBaJpaTHbIE KOPHU

16 CTeleHs ¢ IEeNbIM ITOKa3aTeaeM https://m.edsoo.ru/a59837¢l
CrangapTHas 3alUCh YKCIA.
Pa3mepnr 00BEKTOB OKPYIKAIOIIETO
mupa (0T DJIEMEHTAPHBIX YaCTHUI] 10

17 pa( p A https://m.edso00.ru/928ecd9f
KOCMUYECKUX 00BEKTOB),
JUTUTEIIBHOCTB TTPOIIECCOB B
OKPY’KaIOIIIEeM MHUPE
CBOICTBA CTEIEHH C I[EIBIM

18 H https://m.edsoo.ru/45fec448
oKa3aTejIeM
CBolicTBa CTENEHH C LIETIBIM

19 B https://m.edsoo.ru/44184bfd
oKa3aTrejieM
CBOICTBA CTEIEHH C I[EIBIM

20 H https://m.edsoo.ru/13da6ff5
oKa3aTejieM
CBolicTBa CTENEHH C LIETIBIM

21 B https://m.edsoo.ru/a444ce3e
moKas3arejieM
CBOICTBA CTEIEHH C I[EIBIM

22 H https://m.edsoo.ru/345e¢1638
oKa3aTrejieM

23 KBanpaTHslii TpéxuiieH https://m.edsoo.ru/baldf7ec

24 KBanpatublii TpExuiieH https://m.edsoo.ru/bdd9be79
Paznoxxenne kBaapaTHOTO

25 AP https://m.edsoo.ru/6ec17678

TPEXUIICHA HA MHOKUTEIIN
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https://m.edsoo.ru/f87ee32a
https://m.edsoo.ru/32593c7e
https://m.edsoo.ru/a59837e1
https://m.edsoo.ru/928ecd9f
https://m.edsoo.ru/45fec448
https://m.edsoo.ru/44f84bfd
https://m.edsoo.ru/13da6ff5
https://m.edsoo.ru/a444ce3e
https://m.edsoo.ru/345e1638
https://m.edsoo.ru/ba1df7ec
https://m.edsoo.ru/bdd9be79
https://m.edsoo.ru/6ec17678

Pasnosxenne kBagpaTHOro

26 . https://m.edsoo.ru/5¢6567¢eb
TpEXWICHA HA MHOXKHUTEITH
KonTponbhas pabota mo Temam

27 "KBanpaTtHbie kopHu. CteneHu. https://m.edsoo.ru/c724d7e4
KBanpartusiii TpexwieH"

28 Anrebpanueckas 1poOb https://m.edsoo.ru/ec8fa983
JlomycTrMBbIe 3HAYCHHUS

29 MEPEMEHHBIX, BXOISIIUX B https://m.edsoo.ru/3ccca98f
anredpandecKue BbIPaKEHUS
JonmycTuMble 3HaYEHUS

30 MEPEMEHHBIX, BXOSIINX B https://m.edsoo.ru/b92452fd
anredpandecKue BhIPAKEHUS
OCHOBHOE CBOICTBO

31 . https://m.edsoo.ru/7a7818ed
anredpanyeckoit 1poou

32 Coxkpartienue apodeit https://m.edsoo.ru/33ee19b8

33 Coxparienue apobeit https://m.edsoo.ru/3d585¢35

34 Coxkpaiienue apooei https://m.edsoo.ru/b7286a26
Crnoxenue, BEIYUTAHUE, YMHOKCHHE

35 . https://m.edsoo.ru/b7¢5738b
U JeneHue anredpandeckux apobei
Crnosxenue, BBIYUTaHNUE, YMHOXKEHHE

36 . https://m.edsoo.ru/fa626af5
U JIeTIeHUE anredpandeckux apooei
Crnoxenue, BBIYUTAHUE, YMHOKCHHE

37 . https://m.edsoo.ru/67e347{8
U JieNieHue anredpandeckux apooeit
Crnosxenue, BBIYUTaHNUE, YMHOKECHHE

38 y . https://m.edsoo.ru/8d61236¢
U JeneHue anredpandeckux apooei
[IpeobpazoBanue BhIpaKEHUH,

39 coJieprKaluX aaredpandeckue https://m.edsoo.ru/82ac3492

npobu
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https://m.edsoo.ru/5e6567eb
https://m.edsoo.ru/c724d7e4
https://m.edsoo.ru/ec8fa983
https://m.edsoo.ru/3ccca98f
https://m.edsoo.ru/b92452fd
https://m.edsoo.ru/7a7818ed
https://m.edsoo.ru/33ee19b8
https://m.edsoo.ru/3d585c35
https://m.edsoo.ru/b7286a26
https://m.edsoo.ru/b7c5738b
https://m.edsoo.ru/fa626af5
https://m.edsoo.ru/67e347f8
https://m.edsoo.ru/8d61236c
https://m.edsoo.ru/82ac3492

[IpeobpazoBanue BhIpaKEHUH,

40 coJiepKalux anreopandyeckue https://m.edsoo.ru/51ae3adl
npobu
[IpeoGpazoBanue BbIpaKEHUH,

41 coJieprKanux aareopandeckue https://m.edsoo.ru/d4adbf39
npodu
K 0

42 OHTPOIIBHAZT pabota MO TeMe https://m.edsoo.ru/edadel 6d
" Anrebpanueckas 1poos"

43 KBanpatHoe ypaBHeHue https://m.edsoo.ru/aaSbeeca

44 Henonxoe kBaagpaTHOE ypaBHEHHE https://m.edsoo.ru/ba7c2494

45 HemnonHoe kBaznpatHOE ypaBHEHUE https://m.edsoo.1u/7739d625
@ -

46 OPMYJId KOPHEH KBA/PETHOTO https://m.edsoo.ru/f3¢c232a6
ypaBHEHHUS
q) .

47 OpMYJa KOPHEH KBAIPATHOTO https://m.edsoo.ru/1b454bfe
ypaBHEHUS
o o

48 OPMYTIa KOPHEH KBAPATHOTO https://m.edsoo.ru/5b12bSea
ypaBHEHUS

49 Teopema Buera https://m.edsoo.ru/fa4fb6as

50 Teopema Buera https://m.edsoo.ru/f9a2b6 1f
P o

51 CHICHIO YPABHCHIH, CROLIIHRCAL X https://m.eds00.ru/673692a2
KBaJIpaTHBIM
P o

52 CHICHHIC YPABHCHITH, CBOAMIMXCA K https://m.edsoo.ru/aaa9bcda
KBaJIpaTHBIM
IT i OHO-

53 POCTCHITIHE APODHO https://m.edsoo.ru/67772e31
panoHaIbHbIE YpaBHEHUS
IT i OHO-

54 POCTEHILIHE APOLHO https://m.edsoo.ru/29e268ed

palrOHaIbHBIC YPABHEHUS
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https://m.edsoo.ru/51ae3ad1
https://m.edsoo.ru/d4adbf39
https://m.edsoo.ru/eda4e16d
https://m.edsoo.ru/aa5beeca
https://m.edsoo.ru/ba7c2494
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https://m.edsoo.ru/29e268ed

55

Pemrenue TeKCTOBBIX 3a7a4 C
ITOMOIIBIO KBAIPATHBIX YPABHEHUN

https://m.edsoo.ru/cf84dc92

56

Penienne TeKCTOBBIX 3a4a4 €
IIOMOIIBIO KBAAPATHBIX ypaBHeHI/Iﬁ

https://m.edsoo.ru/feb686¢8

57

Kontponbhas paboTa o teme
"KBanpaTtHble ypaBHeHuUs"

https://m.edsoo.ru/b7blad5f

58

JIuneliHOE ypaBHEHHE C IBYMs
IIepEMEHHbBIMHU, €ro rpaduxk,
IIPUMEPHI PEIICHNS YPABHEHUH B
LEJIBIX YHUCIIax

https://m.edsoo.ru/ac677ab5

59

60

JIuHeitHOE ypaBHEHHE C IBYMS
MepeMEeHHBIMHU, eT0 Tpaduk,
MIpUMEpPHI PEIICHNs YPaBHEHU B
LEeJBIX YUCIIaX

JIuHeitHOE ypaBHEHHE C IBYMS
MepEeMEeHHBIMHU, eT0 Tpaduk,
MIpUMEpPHI PEIICHNs YPaBHEHUI B
LEeJBIX YUCIIaX

https://m.edsoo.ru/2b4f56e5

https://m.edsoo.ru/56fb3f4a

61

Pemenne cucrem nByX JIMHEWHBIX
YPAaBHEHUH C ABYMS IEPEMEHHBIMU

https://m.edsoo.ru/73e4de97

62

Pewenue cucrem nByX JIMHEUHBIX
YpaBHEHUI ¢ ABYMs II€PEMEHHBIMU

https://m.edsoo.ru/de6ed3fl

63

Pemenne cucrem nByX JIMHEWHBIX
YPaBHEHHUH C JBYMS IIEPEMEHHBIMU

https://m.edsoo0.ru/4ca22968

64

[Ipumepsl perieHus: cucteM
HEJIMHEHHBIX YPAaBHEHUN C IBYMsI
MepEeMEHHBIMU

https://m.edsoo.ru/5d426¢5d

65

[Ipumepsl perieHus cucrteM

https://m.edsoo.ru/1¢257{64
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https://m.edsoo.ru/cf84dc92
https://m.edsoo.ru/feb686c8
https://m.edsoo.ru/b7b1ad5f
https://m.edsoo.ru/ae677ab5
https://m.edsoo.ru/2b4f56e5
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HEJIMHEWHBIX YPAaBHEHUN C JBYyMS
IIEPEMEHHBIMU

I'paduueckas HHTEpIIpEeTALIUST

YpaBHCHUS C ABYMS ICPEMCHHBIMHA U

66 g N https://m.edso0.1u/275e59¢2
CHCTEM JIMHEHHBIX YPaBHEHUM C
JBYMSsI TIEPEMEHHBIMU
I'paduueckas HHTEpIIpETALIUS

aBHEHUS C ABYMsI IEPEMEHHBIMU U

67 P Lu Y P . https://m.edsoo.ru/7e32¢719
CHCTEM JIMHEHHBIX YPaBHEHUM C
JIBYMsI IEPEMEHHBIMU
Pemenne TeKCTOBBIX 327124 C

68 A . https://m.edsoo.ru/2bee62fc
MIOMOIIIbIO CUCTEM YpaBHEHUI
Pemenune TekcTOBBIX 3a71a4 C

69 s . https://m.edsoo.ru/a4ee3336
MOMOUIBIO CUCTEM YpaBHEHUM
Pemenne TeKCTOBBIX 3a71a4 C

70 g . https://m.edsoo.ru/c425b3ed
MIOMOIIIbIO CUCTEM YpaBHEHUI
YuciioBele HEPABEHCTBA U X

71 . p https://m.edsoo.ru/ab935797
CBOICTBa
YucioBbie HEPABEHCTBA U X

72 N P https://m.edsoo.ru/2a95bc36
CBOMCTBa

73 HepaBeHcTBO ¢ 0J1HOM epeMeHHON https://m.edsoo.ru/f7daad5b
JInHeHBIe HEpaBEHCTBA C OJHOM

74 N p A https://m.edsoo.ru/1b31351c¢
TIEPEMEHHOMN U UX peIIeHUE
JIunelinble HEpaBEeHCTBA ¢ OJHOU

75 . P A https://m.edsoo.ru/9e34ec7d
MIEPEMEHHOM U UX pelIeHUE
JInHEeHHBIe HEpaBEHCTBA C OJHOM

76 . P A https://m.edsoo.ru/e3b51845
TIEPEMEHHOMN U UX pEeIIeHUE

77 Cuctembl TUHEHHBIX HEPABEHCTB C https://m.edsoo.ru/f4c88c54
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OJTHOM MEPEMEHHOM U X PEIICHUE

CucreMbl TMHENHBIX HEPABEHCTB C

78 . . https://m.edsoo.ru/571a8b2¢
OJTHO MepeMEHHON U UX PelIeHUe
CucreMbl TUHEHHBIX HEPABEHCTB C

79 . . https://m.eds00.1u/99b83365
OJTHOM MepeMEeHHON U UX pelleHUe
N300pakeHue penicHus THHSHHOTO

80 HEpPaBEHCTBA U UX CUCTEM Ha https://m.edsoo.ru/acal2984
YUCIIOBOM MPSIMOM
N3o0paxenue pemenus JTHHEHHOTO

81 HEpaBEHCTBA U UX CUCTEM Ha https://m.edso0.ru/57565dd5
YUCIIOBOM MPSAMOU
KonTponbhas pabota no temam

82 "HepaBenctBa. Cucremsl https://m.edsoo.ru/6a53b46e
ypaBHEHHN"

83 [Tonsatue GpyHKIUN https://m.edsoo.ru/6a7cacab
Ob6nacTe onpeaeneHus: 1 MHOXKECTBO

84 . e https://m.edsoo.ru/1b9bcdef
3HauYeHUHN QYHKINH

85 Crnioco6w1 3amanus GyHKIUN https://m.edsoo.ru/be3f786e

86 I'padux pyHkumU https://m.edsoo.ru/df9eb637
CBoiicTBa QyHKLINH, UX

87 Pysicunn, https://m.edsoo.ru/f27b961d
oToOpakeHHe Ha rpaduke
UreHne 1 NOCTpOECHHE TPpaPUKOB

88 N P pag https://m.edsoo.ru/88a699¢ee
byHKIUH
IIpumepsl rpaduKkoB QYHKIUH,

89 pHMEpb rpag) Pynicu https://m.edso0.ru/296¢3ec9
OTpakaloIIUX peabHbIE MPOIECCHI
ODyHKIMH, OTACHIBAIONIHE TPSIMYFO

90 1 00paTHYIO PONOPLUHUOHATIBHEIE https://m.edsoo.ru/b2e6c3fd

3aBUCHUMOCTH, UX Fpa(l)I/IKI/I
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91

['unepbona

https://m.edsoo.ru/c7cd25d2

92

lumep6ona

https://m.edsoo.ru/ea41995¢

93

I'paduk ynkuuu y = x?

https://m.edsoo.ru/2bf8459¢

94

OyHKIMU y =x%, y =x3, y = VX, y =
[X|; rpaduueckoe pereHue
YPaBHEHUU U CUCTEM yPaBHEHUN

https://m.edsoo.ru/af8cb727

95

IToBTOpEHNE OCHOBHBIX MOHATUH U
METOJI0B KypcoB 7 U 8 KIIacCoB,
00001116 H1Ee 3HAHUH /
Bcepoccniickas mpoBepodHas
pabota

https://m.edsoo.ru/f4e48f18

96

97

Htorosast KOHTpOJIbHAsA paboTa /
Bcepoccuiickas npoBepoyHas
pabota

[ToBTOpEHNE OCHOBHBIX MOHATUH U
METOJIOB KypcOB 7 U § KJIacCOB,
000011IeH1E 3HAHUHA

https://m.edsoo.ru/f8a8e3ac

https://m.edsoo.ru/b51ebf75

98

[ToBTOpEHNE OCHOBHBIX MOHITUHN U
METOJI0B KypcoB 7 U 8 KIIacCOB,
00o011eHne 3HaHUH

https://m.edsoo.ru/7611{8e2

99

[ToBTOpEHME OCHOBHBIX MOHITUHI U
METOJIOB KypCcOB 7 M 8 KJIaCCOB,
00001116 H1Ee 3HAHUHA

https://m.edsoo.ru/7cb79181

100

[ToBTOpEHNE OCHOBHBIX MTOHATHHA U
METOJIOB KypcOB 7 U 8 KIIacCOB,
000011IeHrEe 3HAHUHA

https://m.edsoo.ru/592ad7a9

101

[ToBTOpEHNE OCHOBHBIX MOHITUI U
METOJI0B KypcoB 7 U 8 KIIacCOB,

https://m.edsoo.ru/1fbadd86
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00001116 H1E 3HAHUHA

[ToBTOpEHKE OCHOBHBIX MOHITUHI U

102 METOJO0B KypCOB 7 U 8 KIIaCCOB, 1 https://m.edsoo.ru/dc2f5d6¢
00001116 H1E 3HAHUNA
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOI'PAMME
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https://m.edsoo.ru/dc2f5d6c

9 KIIACC

Kosan4yecTBo 4acos JJIeKTPOHHbIE
[1]
‘:;H Tema ypoka Beero Kontpoabubie | IlpakTuueckue fll:;:ennﬂ :)Igg;l;zi?:enbnme
padoThI padoTbI pecypesr

PammmonansHBIC Uncna,

1 HMppalUOHAIIbHBIC YNCIIa, KOHEYHBIE U 1 https://m.edsoo.ru/784cdd1c
OCCKOHEUYHBIC ACCATUYHBIC APOOH
MHO0X€eCTBO 1€MCTBUTENIBHBIX YNUCEIT;

2 JIEUCTBUTEIILHEIE YUCIIA KaK 1 https://m.edsoo.ru/97eaef99
OCCKOHEUYHBIC ACCITHYHBIC APOOH
B3auMHO 01HO3HAYHOE COOTBETCTBUE
M€Ky MHOKECTBOM

3 JNIEUCTBUTEILHBIX YUCET U 1 https://m.edsoo.ru/2e8d43dc
MHOKECTBOM TOYEK KOOPAMHATHOM
IpsAMON
CpaBHEHME 1EMCTBUTENBHBIX YHUCEIT,

4 apudMeTHIECKHE ISUCTBHS C 1 https://m.edsoo.ru/c83fele6
JEUCTBUTEIbHBIMH YHACIAMHU

5 [Tpubnmx€HHOE 3HAUYCHNE BEIUYUHBI, | hitps-//m.edsoo.rw/b75291 fe
TOYHOCTH MPUOITHKCHUS
OxkpyriieHue yucen 1 https://m.edsoo.ru/ad42bfel
OkpyrieHue yucen 1 https://m.edsoo.ru/4866ab2a

8 Hpmxcnyica P\I, OLCHKA pE3yTIbTaTon 1 https://m.edsoo.ru/d9¢21ced
BBIYHCIICHU

9 Hpuxuia I/i OICHIKA PesyIbTATOR 1 https://m.edso00.ru/42bb579b
BBIYMCIICHUI
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JInneiiHoe ypaBHeHue. Pemenne

10 YpPaBHEHHH, CBOIAIIUXCS K https://m.edsoo.ru/8da553dd
JINHEUHBIM
JIuneiinoe ypaBHeHue. Pemienue

11 YpPaBHEHUM, CBOJISIIIIUXCS K https://m.edsoo.ru/632a9a8a
JIMHEHBIM
KBanpaTtHoe ypaBHeHue. Pemenue

12 YPaBHEHUH, CBOAAIIMXCS K https://m.edsoo.ru/d26cf1db
KBaJpATHBIM
KBagpartnoe ypaBHeHue. Penienue

13 ypaBHEHUM, CBOSIIUXCS K https://m.edsoo.ru/ffde92f6
KBaJpaTHBIM

14 bukBagpaTHbie ypaBHEHHUS https://m.edsoo.ru/79483d18

15 bukBanpaTHbie ypaBHEHHS https://m.edsoo.ru/64b9efca
IIpumepsl penieHus ypaBHEHUN

16 TPETHEU U YETBEPTOM CTENECHEN https://m.edsoo.ru/8c18feda
Pa3JIoKEHUEM HA MHOXKHUTEIIN
[Ipumepsl perieHns: ypaBHEHHI

17 TPEThE U YETBEPTOM CTEIIECHEN https://m.edsoo.ru/fa5b88a7
pa3IoKEHUEM Ha MHOXKHUTEIU

18 Pemenne ?pO6HO_paHHOHaHBHHX https://m.edsoo.ru/d56625¢7
YpaBHEHHUU

19 Pemenue {Ipo{iHO_pauHOHaHLHHX https://m.edsoo.ru/4252¢16d
ypaBHEHU

20 Pemerime TeKCTOBEIX 387 https://m.edsoo.ru/c9cb88d2
anreOpandecKuM METOI0M

21 Pemmerme TeRCTOBEIX 3181 https://m.edsoo.ru/b4afab15

anredpandecKuM MEeTO0M
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Pemrenuie TEKCTOBBIX 3a1a4

22 https://m.edsoo.ru/3¢f8d84b
anredpandecKuM METO0M
KonTponbsHas pabota o reme

23 " P p . . https://m.edsoo.ru/d7f52af8

VYpaBHEeHUs ¢ OJTHOM ITEpEMEHHOI

VYpaBHeHUE C AByMS ITIEPEMEHHBIMU U

24 P HBY P https://m.edsoo.ru/df9d8f39
ero rpaduk
VpaBHEHHE C ABYyMS IIEPEMEHHBIMU U

25 P ABY P https://m.edsoo.ru/5d32aal6
ero rpaduk
Cucrema JIByX JIMHEWHBIX YpPaBHCHUI

26 HBY yp https://m.edsoo.ru/2bba28d6
C ABYMS TIEPEMEHHBIMH U €€ pelieHue
Cucrema IByX JIMHCHHBIX YpaBHCHUN

27 By yp https://m.edsoo.ru/c84b7ec2
C ABYMS IEPEMEHHBIMU U €€ pelIeHue
Cucrema JIByX JIMHEWHBIX YpaBHEHUIN

28 HEY yp https://m.edsoo.ru/85dcb849
C ABYMS TIEPEMEHHBIMH U €€ pereHue
Cucrema IByX JIMHCHHBIX YpaBHCHUN

29 By yp https://m.edsoo.ru/497eclfe
C ABYMS IEPEMEHHBIMU U €€ pelIeHue
Pemenne cuctem nByX ypaBHEHHH,

30 OJIHO U3 KOTOPBIX JIMHEHHOE, a APYroe https://m.edsoo.ru/73a6debd
— BTOpOM CTENIEHU
Perenue cucrtem 1ByX ypaBHEHHI,

31 OJTHO U3 KOTOPBIX JINHEIHOE, a APYroe https://m.eds00.1u/3962972a
— BTOpOM CTENIEHU
Pemrenue cuctem IByX ypaBHEHHH,

32 OJIHO U3 KOTOPBIX JINHEMHOE, a APYroe https://m.edsoo.ru/7ee93blc
— BTOpOM CTENICHU
Pemienue cuctem AByX ypaBHEHUI,

33 OJIHO U3 KOTOPBIX JINHEIHOE, a APYroe https://m.edsoo0.ru/253a6d78

— BTOpOM CTEIICHU
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I'paduueckas unTeprpeTanus

34 CHUCTEMBbI YPABHEHUI C IBYMS https://m.edsoo.ru/74aacd41
MepEMEHHBIMU
Perttenyie TEKCTOBBIX 3a4a4

35 A https://m.edsoo.ru/c4d16a8f
anredpanvdecKuM crocooom
Pemrenuie TeKCTOBBIX 3a1a4

36 A https://m.edso00.ru/b939ee99
anredpandecKuM crocooom
KonrponsHas pabora 1mo reme

37 " P P o https://m.edsoo.ru/4fd75fe7

CucrteMbl ypaBHEHHI

YucaoBble HEPABEHCTBA U UX

38 . P https://m.edsoo.ru/43de68c6
CBOMCTBa
YuciioBble HEPABEHCTBA U UX

39 § p https://m.edso0.1u/369843b4
CBOMCTBA
JIuHeliHbIe HEpaBEHCTBA C OJHOU

40 . p A https://m.edsoo.ru/55e¢aa389
MEPEMEHHOMN U UX pelIeHUE
JInHeliHBIE HEPABEHCTBA C OJHOMN

41 . p A https://m.edso00.ru/699fbbd8
MEPEMEHHOM U UX PEIICHUE
JIunelinble HepaBEeHCTBA ¢ OJHOU

42 Ny p A https://m.edsoo.ru/ea2687d2
MEPEMEHHOMN U UX peIIeHUE
CHCTEMBI TUHENHBIX HEPABEHCTB C

43 . . p https://m.edsoo.ru/6aal7218
OJTHOM MIEPEMEHHOM U UX pEIlICHUE
CucreMbl TUHEHHBIX HEPABEHCTB C

44 . . p https://m.edsoo0.ru/218d612¢
OJIHOM TIEPEMEHHOM U UX pEIIeHUE
CHcTeMbl TMHEHHBIX HEPABEHCTB C

45 . . p https://m.edsoo.ru/db291ecl
OJTHOM MIEPEMEHHOM U UX PEILICHUE
KBagpaTtusle HEpaBEHCTBA U UX

46 AP p https://m.edsoo.ru/6e4fab45
pelieHue

47 KBagpaTtHbie HepaBeHCTBA U UX https://m.edsoo.ru/e665cdbl
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penreHue

KBaI[paTHBIe HCpPaBCHCTBA N UX

48 https://m.edsoo.ru/19da69fd
pelieHue
K

49 BA/IPATHEIC HEPABEHCTRA 1 ux https://m.eds00.ru/98c2b3bf
pelieHue
K

50 BAJIPATHRIC HEPABCHCTEA 1 HX https://m.edsoo.ru/3f4a76ea
pelieHue
I'paduueckas nunTepripeTanus

51 HEPABEHCTB U CUCTEM HEPABEHCTB C https://m.edsoo.ru/d4528c7a
JBYMSI TIEpEMEHHBIMHU
I'paduueckas HHTEpIIpETALIUSI

52 HEPABEHCTB U CUCTEM HEPABEHCTB C https://m.edsoo.ru/5b94c64a
JBYMsI IEpEMEHHBIMU
KonTponbhas pabora o teme

53 " P 'I') https://m.eds00.ru/b9915667

HepasencrBa

KBanpatnunas ¢yHnkuus, e€ rpaduk u

54 Etp ymcuuas, pad https://m.edsoo.ru/e5173a2b
CBOIiCTBa
KBanpatnunas ¢pynkuus, e€ rpaduk u

55 g https://m.edso0.ru/743339¢c6
CBOMCTBa
KBangpartuunas ¢pyHkuus, e€ rpadux u

56 . https://m.edsoo.ru/88ff1a6f
CBOIiCTBa
IIapaboia, KoOpAUHATHI BEPIIUHEI

57 P PA P https://m.edsoo.ru/15c24da8
napaboIibl, OCh CAMMETPHUU MapadOITbI
[Tapab

58 APabOorIa, KOOPATIHATA! BEPIIIIHbI https://m.edsoo.ru/8249b96¢
napaboibl, OCh CAMMETPUU MapadoIbI
ITapaboina, koo a e

59 p 1d, KOOP/UHATBI BEPITHHDL https://m.edsoo.ru/tb278e5¢
napaboJibl, OCh CAMMETPHUU MapadOIIbI

60 [Tapabona, KOOpAMHATHI BEPIITMHBI https://m.edsoo.ru/ed969721
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napaboJbl, 0Cb CHMMETPHH TapadoJIbl

[Tapaboia, KOOpAMHATEI BEPITHHBI

bu6mmoreka [IOK

61
napaboibl, OCh CAMMETPUU MapadOIIbI https://m.edsoo.ru/7f43a526

6 [Tapaboia, KOOpPAWHATHI BEPIIUHBI
mapadoJIbl, OCb CHMMETPHUH TapadoJIbI
T i y=k =kx +

63 paduxu pynKuii: y %Y x https://m.edso00.ru/5926d73b
b, y=k/x, y=x°, y=vX, y=[x|
T iy =kx,y=kx +

64 paguiu pymiui: y -y x https://m.edsoo.ru/cfd1d18d
b, y=k/x, y=x?, y=vX, y=[X|
T i y=kx,y=kx +

65 pauick gymkit: y = kx, y = kx hitps://m.eds0o.ru/6739677
b, y=k/x, y=x°, y=vX, y=[x|
T n:y=k =kx +

66 pagmiu pymamit: y = kx, y = kx https://m.edsoo.ru/ealab28¢c
b, y=k/x, y=x?, y=vX, y=[X|
r .y =kx,y=kx +

67 paduxu pynKi: y % x https://m.edsoo.ru/3214a133
b, y=k/x, y=x3, y=vx, y=[X|
T n:y=kx,y=kx +

68 paguu Qymxumii: y YT RX https://m.edsoo.ru/38baebe?
b, y=k/x, y=x°, y=vX, y=[X|
K 0

69 " OHTpOHBIiaﬂ pabota Io Teme https://m.edsoo.ru/d7a4d3c6

OyHKIMHU

n N

70 OHATHE TUCTOBOH https://m.edsoo.ru/22b51144
MOCJIEIOBATEIILHOCTH
3agaHne MociIe 0BaTEILHOCTH

71 peKyppeHTHON (HOpMYIIOH 1 https://m.edsoo.ru/dfc55a2a
(dbopMyIoit n-ro uieHa
A

72 PHQMETHICCKas M rEOMETpHHECKas https://m.edsoo.1ru/36889def
MPOrPeCcCrun

73 Apudmernueckas ¥ reoMeTpuIecKas hitps://m.cdsoo.ru/b2438ca

HpOrpeccun
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74

@opMyIIBI N-TO YJICHA
apuGMeTHIECKON 1 TEOMETPHUIECKON
IIPOrPECCUl, CYMMBI IIEPBBIX N
YJICHOB

https://m.eds00.1ru/6528a67b

75

®opmyJibl N-TO YiIeHa
apuMeTUIECKONU U TEOMETPUUIECKON
IIPOTPECCUl, CYMMBI IIEPBBIX N
YJICHOB

https://m.edsoo.ru/9a65ed6f

76

®opMyIIbl N-TO YJIeHa
apuMeTUIECKONU U TEOMETPUUIECKON
IIPOTPECCUl, CYMMBI IIEPBBIX N
YJIEHOB

https://m.edsoo.ru/6d756b46

77

@opMyIIbl N-TO YJICHa
apuMETUIECKONU U TEOMETPUUIECKON
MIPOTPECCUI, CYMMBI ITEPBBIX N
YJIEHOB

https://m.edsoo.ru/ca959173

78

®opMyIIbl N-TO YJieHa
apuMETUIECKONU U TEOMETPUUIECKON
MIPOrpeccuid, CyMMbI IEPBBIX N
YJIEHOB

https://m.edsoo.ru/9¢91e859

79

N300pakeHne 4IeHOB
apuMeTHUYeCKOil U TeOMeTPUUECKOMN
MPOTrpeCcCUid TOYKAMH Ha
KOOPJMHATHOU INIOCKOCTH

https://m.edsoo.ru/87354e2f

80

N300pakeHne 4IeHOB
apuMeTHUYECKOil U TeOMETPUUECKOMN
MPOTPECCUid TOUKaMU Ha
KOOPJMHATHOU INIOCKOCTH

https://m.edsoo.ru/d389¢e56¢

81

JIMHENHBIN U DKCITOHEHIIUATbHBIN

https://m.edsoo.ru/17298a23
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poct

82

CnoxHble IPOLIEHTBI

https://m.edsoo.ru/b69be694

83

CrnoxxHble IMPOLCHTHI

https://m.edsoo.ru/35eeee32

84

KontponbHas paboTa 1o Teme

"Yyc1oBEIE ITOCIEN0BATEIILHOCTH

https://m.edsoo.ru/9c6d4a74

85

[ToBTOpeHwue, 06001eHNE 1
cUCTeMaTH3allus 3HAaHU. 3aInCh,
CpaBHEHHE, ACHUCTBHUSA C
JCWCTBUTEIILHBIMH YHCIIAMH,
qucioBasd mnmpamas

https://m.edsoo.ru/alb3678a

86

[ToBTOpeHwue, 06001mEeHNE 1
cucreMaTu3anus 3HaHui. [IporeHTsI,
OTHOIICHHS, TIPOITOPIIUU

https://m.edsoo.ru/1d693aae

87

[ToBTOpenme, 0600MIEHNE U
crucTeMaTu3alus 3HaHU.
Oxpyrienue, npuOIKEeHUE, OIIEHKA

https://m.edsoo.ru/2419faae

88

[ToBTOpenme, 06001IIEHNE U
cHcTeMaTh3anus 3HaHui. Pemenne
TEKCTOBBIX 3a71a4 apUPMETHICCKIM
CII0COOOM

https://m.edsoo.ru/287cfaeb

&9

[ToBTOpeHme, 0600IIEHNE U
cHcTeMaTH3anus 3HaHui. Pemenne
TEKCTOBBIX 3371a4 apUPMETHICCKIM
CII0CO00M

https://m.edsoo.ru/5dba3c6d

90

[ToBTOpenue, 060061IeHNE 1
cucTeMaTH3anus 3HaHui. Pemenne
TEKCTOBBIX 3aJ1a4 aprU(PMETHICCKUM
cIocooom

https://m.edsoo.ru/bcb79d68
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91

[ToBTOpenme, 06001IEHNE U
cHUCTeMaTH3alus 3HaHU.
[Ipeo6pazoBanme anredpandecKux
BBIPXKECHU, TONyCTUMbIEC 3HAUECHUSI

https://m.edsoo.ru/9a4cbcee

92

[ToBTOpenme, 0600IIEHNE U
cUCTEeMaTH3aIHsI 3HAHWMN.
[IpeobpazoBanme anredpandecKux
BBIPKEHUH, TOMYCTUMbIC 3HAYCHUS

https://m.edsoo.ru/c8de5145

93

[ToBTOpeHME, 0000IIEHNE U
cHCTEeMAaTH3aIus 3HaHUH.
[IpeobpazoBanue anredpandeckux
BBIPKEHUH, TOMYCTUMbIC 3HAYCHUS

https://m.edsoo.ru/53a34379

94

[ToBTOpeHME, 0000IIEHNE U
cHCTEMaTH3AIMs 3HAHMIA.
[IpeobpazoBanue anredpandecKux
BBIPKEHUH, TOMMYCTUMBIC 3HAYCHUS

https://m.edsoo.ru/5bc8cacc

95

[ToBTOpeHwue, 060061eHNE 1
cuctemMaTusanus 3HaHuil. OyHKINUH:
MTOCTPOCHHE, CBOMCTBA M3yUYCHHBIX
byHKIUH

https://m.edsoo.ru/79elde7e

96

[ToBTOpeHwue, 06001eHNE 1
cucTeMaTH3anus 3HaHUH. OyHKIIH:
MOCTPOSHHE, CBOWCTBA M3YYCHHBIX
byHKIHI

https://m.edsoo.ru/a89ebbce

97

[ToBTOpeHue, 0600IICHNE U
cucTeMaTH3anus 3HaHUi. OyHKIUH:
MOCTPOCHHE, CBOMCTBA M3YYCHHBIX
byHKIHI

https://m.edsoo.ru/816a61a4

98

[ToBTOpeHue, 0600IICHNE U

https://m.edsoo.ru/243189d8
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cucrteMarn3anus 3HaHUN. OyHKIMH:
IIOCTPOEHHE, CBOMCTBA U3yUYECHHBIX
byHKIMI

[ToBTOpeHME, 0000IIEHNE U
cUCcTeMaTH3aIHsI 3HAHWMN.

99 . 1 https://m.edsoo.ru/3838889a
I'paduueckoe pemenre ypaBHEHUH 1
WX CHCTEM
[ToBTOpeHwue, 06061eHNE 1

100 CHCTEMATHIATIT SHATHH. . 1 https://m.edsoo.ru/175a7714
I'paduueckoe perieHue ypaBHEHU U
WX CHCTEM

101 HTorosast KOHTpOJIbHAs paboTa 1 https://m.edsoo.ru/99ft7321
0606

102 © HuleHHe 1 eHeTeMaTHE At 1 https://m.edsoo.ru/ed4cd43b
3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

7 KIIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus

1

Yucina 1 BEIUMCIIEHUA

1.1

BLIHOHHSITB, coycrasn YCTHBIC u IIMCBbMCHHBIC HpI/IéMbI,

apI/I(l)MeTI/I‘-IeCKI/IC JEHUCTBUA C palluOHAJIIbHBIMU YHUCJIaMU

1.2

HaxomuTh ~ 3HAUeHWs  YUCIIOBBIX  BBIPAKCHUH,  NPUMEHSTH
Pa3HOOOpa3HbIE CIIOCOOBI U MPUEMBI BEIYUCIICHHS 3HAYCHUN APOOHBIX

BBIpaXXEHU, colepKaluX OObIKHOBEHHBIE U IECATUYHBIE APOOU

1.3

[lepexonute OT oOAHOM (GOpMBI 3amuMcH  YuCeN K  Jpyrou
(mpeoOpa3zoBeIBaTh  ACCATHYHYIO  JApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JCCSATHYHYIO, B YaCTHOCTH, B OECKOHEYHYIO

JECSITUYHYIO IPOOB)

1.4

CpaBHI/IBaTB " yIopssaA04uBaTh palfuOHaJIbHBIC YUCIIa

1.5

OxpyrasTh yncna

1.6

BBITONHATE TPUKUIKY M OLEHKY pe3yJibTaTa BBIYMCICHHH, OIICHKY
3HQYEHUW YHUCJOBBIX BBIPAXKEHHI. BBINOIHATH JEUCTBUA  CO

CTCIICHAMU C HAaTypPaJIbHBIMH IIOKAa3aTCIIAMHU

1.7

[IpuMeHATh MNpU3HAKKA JENMMOCTH, pPAa3lI0O)KEHHWE HAa MHOKUTEIN

HAaTypAJIbHBIX YUCET

1.8

Pemate  NpakTHKO-OPUEHTUPOBAHHBIE  3aJa4yd, CBA3aHHbIE C
OTHOLLIEHUEM BEJINYUH, MIPONOPLUUOHAIBHOCTBIO BEJINYUH,
MPOLICHTAMH, WHTEPIPETUPOBATh pE3YyJbTaThl pELICHUSA 3axad ¢
y4E€TOM OTpaHUYCHUH, CBA3aHHBIX CO CBOMCTBAMHU PacCMaTPUBACMBIX

00BEKTOB

Anrebpanyeckue BbIpaXeHUS

2.1

Hcnonp3oBaTh alredpanvyeckyr0 TEPMUHOJIIOTHIO U CUMBOIIUKY,

IPUMEHATH €€ B IIPOIIECCe OCBOCHUS Y4eOHOT0 MaTepuana

2.2

Haxoauth 3HaueHUs OYKBEHHBIX BBIPAXEHUM NpU  3aJaHHBIX

SHAYCHHUAX MEPEMCHHBIX




BrImmonmasaTs HpGO6p330BaHI/I${ OEJIOTO BBIPAXKCHHUA B MHOTOYICH

23 IIPUBEICHUEM T0JI00OHBIX CIaraéMbIX, paCKpbITUEM CKOOOK
BBINIONHATE YMHOKEHHE OJHOYWICHA Ha MHOI'OYJIEH M MHOIOYICHAa Ha
24 MHOTOWJIEH, NPUMEHATh (OpPMyYJbl KBaJapara CyMMbl M KBajparta
pa3HOCTH
OcCyIIEeCTBIATh Pa30KEHUE MHOTOUWIEHOB HA MHOKUTENH C IIOMOILBIO
2.5 BBIHECEHMsI 32 CKOOKU OOILEro MHOKHUTENS, TPYNITUPOBKU CIaracMblX,
npUMeHEeHUs (HOPMYJI COKPAILIEHHOTO YMHOKEHUS
"6 [TpuMensaTh NpeoOpazoBaHKsl MHOTOYJICHOB JJISl PELICHUs Pa3InYHbIX
' 3a/1a4 U3 MAaTEMaTUKH, CMEKHBIX IIPEIMETOB, U3 PEAJIbHON NPAKTUKH
57 Hcnons30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMM IIOKA3aTEIISIMU
' JUIsL TpeoOpa30BaHUsl BHIPAXKCHHI
3 YpaBHEHUS U HEpaBEHCTBA
Pemate nMHEHHBIE ypaBHEHUS C OJHOM IIEPEMEHHOH, IPUMEHSS
3.1 [IpaBUja Mepexoja OT UCXOMHOI0 YPaBHEHHUs K PaBHOCHIBHOMY €MY.
IIpoBepsTh, ABIAETCA U YUCIIO KOPHEM ypaBHEHUS
12 [TIpumensaTs rpaduyeckue MeETOAbl IPH  PELICHUM JIMHEHHBIX
. YPaBHEHUHN U UX CUCTEM
13 [TonGupats npuMepsl Hap Yuce, IBISIONIMXCS pPelIeHHEeM JIMHEHHOTO
' YpaBHEHUS C IBYMs IIEPEMEHHBIMU
CTpouTh B KOOPAWHATHOH IJIOCKOCTH I'padUK JIMHEHHOTO ypaBHEHHUS C
34 JIBYMs TIEPEMEHHBIMHU; IOJIB3YSACh TPadUKOM, MPHUBOAUTH MPUMEPHI
pelIeHus ypaBHEHUs
3 Pematp cucTeMbl ABYX JTMHEWHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMU,
. B TOM 4ucJie rpapuuecku
CocTaBiATh U pelaTh JTUHEHHOE YPAaBHEHUE WIH CUCTEMY JIMHEHHBIX
3.6 YpPaBHEHUH MO YCIIOBHIO 3a]1a4d, HHTEPIIPETUPOBATH B COOTBETCTBUU C
KOHTCKCTOM 3a/1a4¥ MOIYYCHHBIN pPe3yIbTaT
4 Koopaunate! u rpadpuku. OyHKumun
N300pakaTh Ha KOOPAMHATHOW NPSIMOM TOYKH, COOTBETCTBYIOILIME
4.1 3aJlaHHBIM KOOpAWHATaM, Jy4d, OTPE3KH, WHTEPBAJIBI, 3alUCBIBATH
YHCIIOBbIE TPOMEKYTKH Ha alNreOpandyeckoM s3bIKe
4o OTmeuaTp B KOOPIMHATHOW IIJIOCKOCTM TOYKH 110 3aJaHHBIM

KOOpAuHAaTaMm




43

Crpouts rpaduku auHeHbIX QyHkuuid. CTpouTs rpaduk QyHKIUU Y

= [x]

4.4

OnuceiBaTh ¢ TMOMOILIBIO (PYHKIUI W3BECTHBIC 3aBUCHMOCTH MEXKIY
BEJIMYUHAMU: CKOPOCTb, BpEMsl, PACCTOSHME, LEHY, KOJHUYECTBO,

CTOUMOCTb, IPOU3BOIUTENBHOCTD, BpEMs, 00BEM padOTHI

4.5

HaxonuTh 3HaueHune GyHKIMK O 3HAYEHUIO €€ apryMeHTa

4.6

[Tonnmate rpaduueckuii crmoco0 TpPEACTaBICHHS U aHaIHM3a
uHboOpMallii, H3BJIEKAaTh M HMHTEPIPETUPOBATH HHGOPMALIUIO U3

rpauKoB peanbHbBIX MPOLECCOB U 3aBUCUMOCTEMN

8 KVIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble peaMeTHbIE Pe3yJabTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NMPOrPaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus

1

Yucina 1 BEIUMCIIEHUSA

1.1

Hcnonbs30BaTh Ha4dyaJIbHBIC npeaACTaBJICHUA (O) MHO>KCCTBC
JEUCTBUTEIBHBIX YHCEN IS CpaBHCHU:A, OKPYIJICHUSA U BLI‘{HCJIGHI/II}’I,
I/I306pa)KaTb Z[eﬁCTBHTeHBHLIe qucCjla TOYKaMHM Ha KOOpHHHaTHOﬁ

PpAMOi

1.2

[IpumensaTs TNOHATHE  apU(PMETHYECKOTO  KBaJApPaTHOTO  KOPHS,
HAaXOJUTh KBAaJpaTHbIE KOPHU, MCIONb3Ysd IpPU HEOOXOAUMOCTHU
KaJIbKYJISITOP, BBIMOJIHATH IPE0Opa3oBaHMsl BHIPAKEHUH, COAEpKAILINX

KBaJpaTHbIC KOPHH, HCIOJIb3Ysl CBOMCTBA KOPHEH

1.3

Hcnonp30BaTh 3amucH  OONBIIMX M MAajbIX YHCEI C IIOMOIIBIO

JECATUYHBIX Apo0eii u cteneneii yncna 10

Anrebpandeckue BbIPAKEHUS

2.1

[IpyuMeHsSTh MOHSATHE CTEMEHH C LEeJbIM IOKa3aTeJeM, BBIOIHATh
npeoOpa3oBaHus BBIPAXKEHHUM, COAEpKalIUX CTEHNeHH C LEJIbIM

ImoKa3aTcjICM

2.2

BrImoHATE  TOXKIECTBEHHBIE  MPeoOpa3oBaHMsI  PAIMOHAIBHBIX
BBIDAKEHUII HA OCHOBE IMPAaBWJI JICWUCTBUM HAaJ MHOTOYICHAMH U

anredpandecKuMu IpoosMu

23

PacknanbiBaTh KBagpaTHBIA TPEXUICH HA MHOKUTEIN




2.4

[TpuMmeHsTh MPeoOpa3oBaHUs BBIPAKEHUM JUIsI PEIICHUs PAa3IUYHBIX

3a1a4 U3 MaTEMaTHUKHU, CMCIKHBIX IIPEAMCTOB, U3 peaHBHOfI IMPAKTUKN

YpaBHEHMS U HEPABEHCTBA

3.1

Pematn J'IHHCfIHBIC, KBaAPATHBIC YpaBHCHHUA U PallUOHAJILHBIC
YpaBHCHUSA, CBOAAIINECCA K HUM, CUCTCMbI OBYX ypaBHeHI/Iﬁ C IByMA

NEPCMCHHBIMU

3.2

[IpoBoauTh mMpOCTEHIINE HUCCIEIOBAaHUS yYpPAaBHEHUH U CHUCTEM
ypaBHEHMH, B TOM UHCI€ C MOpPUMEHEHHEM TrpapuUecKux
npe/cTaBiIeHU (yCTaHaBIUMBaTh, UMEET JM YpaBHEHUE HIIM CHUCTEMa

YpaBHEHUH pEIlIeHus, €CJId UMEET, TO CKOJIbKO, U Ipoyee)

33

[lepexomute oOT cioBecHOM (OPMYJIHUPOBKHM 3amaud K €€
anredpandecko MOJEIM C TMOMOIIBIO COCTABJIECHUS YpPaBHEHUS WIIU
CHUCTEMBI ypaBHeHHfI, HHTCPIIPETUPOBATH B COOTBCTCTBUH C

KOHTEKCTOM 3aJja4¥ I10JIy4YEHHBIN pPe3yJIbTaT

34

IIpyMeHsTh CBOICTBA YMCIIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLEHKH,
pelaTh JUHEHHbIE HEPABEHCTBA ¢ OJHOW NEPEMEHHON U UX CUCTEMBI,
JaBaThb  rpaUyecKyro  WUTIOCTPALMI0  MHOXECTBAa  pelleHHH

HEPaBCHCTBA, CUCTEMBI HEPABCHCTB

OyHKINHT

4.1

[lonuMath W UCHOJIB30BaTh (YHKIUOHAIBHBIE MOHITHS M  A3BIK
(TepMuUHBI, CUMBOJIMYECKHE OOO3HAYEHMsI), OMNPEIENATh 3HAUEHUE
(GYHKIMU TIO 3HAYEHHIO apTyMEHTa, OMpPEIesiTh CBOWCTBA (YHKLIUHU

o e€ rpaduky

4.2

Ctpoutb rpaduKu 3JeMEeHTapHBIX (QYHKLIUI BUA:
y=k/x

, Yy =X’, y = X, y = |X|, OIUChIBaTh CBOICTBAa YMCIOBOW (PYHKIMHU MO €€

rpaduky

9 KJIACC

Kon
MPOBEPSIEMOT 0
pe3yJjbTrara

HpOBepﬂeMble NMpeaAMETHLBIC PE3YyJIbTAaThl 0CBOCHUA OCHOBHOM
06pa30BaTeJ’ILHOI7I nporpaMmmMmbl OCHOBHOI'O oﬁmero 06pa3013a1mﬂ

1

Yucia 1 BEIUMCIIEHUS




1.1

CpaBHI/IBaTI) U ynopsaaoduBaThb pPAlUOHAJIBHBIE W HpPpPAlMOHAJIBHBIC

qucia

1.2

BrImonHaTh apI/I(I)MCTI/I‘{CCKI/IC JIEUCTBUS C panoHaJIbHBIMH 4YHCJIAMU,
COo4YCTad YCTHBIC U ITMCbMCHHBIC HpI/IéMBI, BBIIIOJIHATH BBIYHCIICHHA C

HppaduOHAJIbHBIMU YU CJIaMU

1.3

HaxonuTe 3HaueHusi cTeneHel ¢ LENbIMU INOKA3aTeIIMU M KOPHEH,

BBIYMCIIATH 3HAYCHUA YK CIIOBBIX BBIpa)KeHI/Iﬁ

1.4

OKpyrisITh 1eWCTBUTENbHBIE YHCIIA, BBIMOIHATD PUKUIKY pPe3ybTaTa

BBIYMCIICHH, OLICHKY YMCJIOBBIX BBIPAXKCHUN

YpaBHEHUS U HEPABEHCTBA

2.1

Pemate  nMHEHHBIE W KBaJpaTHbIE YpaBHEHUS, ypaBHEHMS,

CBOJISIILIMECS K HUM, MPOCTENIINE TPOOHO-pAllMOHANIbHbBIE YPaBHEHHS

2.2

Pemate cuctembl 1ByX JUHEHHBIX YPAaBHEHUH C JBYMs IIEPEMEHHBIMU
U CHUCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SABIISICTCS

JIMHEUHBIM

23

Pemate TekcTOBBIE 3a/7aun alreOpPandecKHM CIIOCOOOM C TTOMOIIBIO
COCTAaBJICHUS YPABHEHUS WU CUCTEMBI JIBYX YpPaBHEHUH C JIBYMs

NEPCMCHHBIMU

24

[IpoBonuTh TpOCTEHIINE WCCIEIOBAHUS YpPAaBHEHUH U CHUCTEM
ypaBHEHHH, B TOM UHCI€ C MPUMEHEHHEM TrpapUUecKux
MpeACTaBiICHUM (HaIpuUMeEp, YCTaHABIUBATh, UMEET JIU YpPaBHEHUE WITU

CHCTEMa YPaBHEHUH PEILCHHUS], €CITU UMEET, TO CKOJIBKO)

2.5

Pemarp  nuHelHbIE  HEpaBEHCTBA, KBaJpaTHbIE  HEPABEHCTBA,
n300pakaTh pelIeHre HEPaBEHCTB HA YUCIIOBOM MPSAMOM, 3alHChIBATh

pemi€eHueC ¢ IOMOUIBIO CUMBOJIOB

2.6

Pemate cucTemMbl JIMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKIIIOUAIOIIUE KBAJPAaTHOE HEPABEHCTBO, U300paxaTh pelICHUE
CHUCTEMbl HEPaBEHCTB Ha UYMCIIOBOM MpPSMOM, 3alUChIBaTh PEIICHUE C

INOMOIIBIO CUMBOJIOB

2.7

Hcnons30BaTh HCPAaBCHCTBA IIPHU PCIICHUU PA3JIMYHBIX 3a1a4

OyHKINHT

3.1

Paco3naBate  (QyHKIIMM ~ WM3YYEHHBIX  BHUJOB. ITokasbiBaTh




CXEMaTUYECKH PACITOJIOKEHNE Ha KOOPIMHATHOM TIJIOCKOCTH TpaduKOB
bynkumii Buga: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT

3Ha4eHUH K03()(HUIIMEHTOB, ONUCHIBATH CBOUCTBA (PYHKIIHIA

Iloka3eiBaTE CXEMaTHYCCKH PAaCIIOJIOKCHUE  Ha KOOpﬂHHaTHOﬁ

3.2 MJIOCKOCTH TpadukoB PyHKIMH BUAa y = VX, Yy = |X| B ONHUCHIBaTh
CBOICTBa (PYHKIM
Ctpouth u wH300pakaTh CXEMaTHUYECKH TpaduKu KBaJPaTHUHBIX
33 GyHKIUI, ONMUCHIBATH CBOMCTBA KBAaIpPAaTHUHBIX (DYHKIHUNA 1O UX
rpadgukam
Pacnio3HaBath KBagpaTHuHyr0 (QYHKIHMIO 1O (opmylie, TPUBOIUTH
34 OpUMEpPbl KBaJAPAaTHUYHBIX (DYHKIMA W3 peasbHOW XKHU3HH, (DU3HKH,
r€OMETPUH
4 ApudmeTrnueckast 1 reoMeTprUecKas IPOrpeccuu
i1 Pacnio3HaBaTh apuMETHYECKYIO0 U TEOMETPHUUECKYIO MPOTPECCHH TPU
' pa3HBIX CcrIocobax 3aJaHus
BbINONMHATE BBIYMCICHUS C HCIOJIb30BaHHEM (QOpPMYJ 7-TO YiieHa
4.2 apu(METHIECKON U T€OMETPUYECKON MPOTPECcCHii, CyMMBI TIEPBHIX N
YJIEHOB
13 N300pakaTh 4ieHbl MOCIE0BATEIBHOCTH TOUKAMU Ha KOOPAMHATHOMN
' IIJIOCKOCTH
Pemartp 3a7aun, cBsI3aHHBIE C YHMCIIOBBIMU I1OCIIEIOBATEIBHOCTSIMU, B
4.4 TOM 4HCI€ 3aJauyd U3 pPEATbHOM JKU3HM (C HCIOJIb30BAaHUEM

KaJIbKYJIATOPA, IU(PPOBBIX TEXHOJIOTHIA)




HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 Yucna v BIYUCICHUS
JpoOu OOBIKHOBEHHBIE U JECATUYHBIC, MEPEX0] OT OAHOH (OpPMBI 3amucu
1.1 npobeit k apyroid. IloHsATHE palMOHAIBHOTO 4YHCIA, 3alHCh, CPaBHEHHE,
YHOPSI0YMBAHUE PALlMOHAIBHBIX YHUCEIT
- Apudmernueckue IeHCTBUS C pallMOHANIBHBIMU YuciaMu. Perienue 3anay u3
. peasIbHOM MPAKTUKU HA YacTH, Ha IPOOHU
13 CreneHb ¢ HaTypalbHBIM [IOKa3aTejeM: oOmpelesieHue, npeoOpazoBaHue
' BBIPAXEHHUI Ha OCHOBE OIpEeNICHNUS, 3aUCh OOJIBIINX YHCE
14 [IporieHTsl, 3anuch MPOLEHTOB B BHUJE APOOH U ApoOH B BHJE IPOLEHTOB.
' Tpu OCHOBHBIE 3a/1a4 HA MPOLIEHTHI, PEIICHUE 337a4 U3 PEAIbHOM MPaKTUKU
Ls [IpumeHeHnne nOpPU3HAKOB  JEJIMMOCTH, pPa3jOKEHUE HAa  MHOXUTEIU
' HaTypaJIbHbIX YUCET
L6 PeanpHble  3aBHCMMOCTHM, B TOM 4YHCIe TpsMas W  oOparHas
. MPONOPIUOHAIBHOCTH
2 AnrebpanyecKkue BhIPAXEHUS
91 [lepeMeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAXKECHHSI C IIEPEMEHHOU. JlomycTuMBbIe
' 3HAYEHUS NEPEMEHHBIX
25 [IpencraBneHne 3aBUCHMOCTH MEXIy BEJIMYMHAMH B BHAC (OPMYIIHL.
' Brruncnenus o popmynam
23 [Ipeobpa3zoBanue  OyKBEHHBIX  BBIPOKEHHH, TOXIECTBEHHO  paBHbIC
' BBIPAKEHHUS
2.4 CBolicTBa CTEMEHH C HATYpAJIbHBIM MOKa3aTeIeM
55 OpnHounenbl 1 MHOrousieHbl. CreneHb MHOrowieHa. Ciio)XeHue, BBIYMTAHME,
' YMHOK€HIE MHOTOYJIEHOB
Y @®opMyJibl COKpAIEHHOIO YMHOXKEHUS: KBAJpaT CyMMBbI U KBaJpaT pa3HOCTH.
' dopmyiia pa3HOCTH KBaIpaToB. Pa3noxkeHne MHOTOWIEHOB HA MHOKUATEIIH
3 YpaBHeHus
11 VYpaBHeHHe, KOpPEHb YypaBHEHHWs, INpaBWwia NpeoOpa3oBaHUS YpaBHEHUS,

PaBHOCHUJIIbHOCTb YpaBHEHUI




JluHeitHoe ypaBHEHHE C OIHOW NEPEMEHHOM, YHMCJIO KOPHEW JIMHEHHOTO

32 YpaBHEHUS, PEUICHUE JIMHENHBIX YPABHEHUI
33 CocraBieHue ypaBHEHUH 110 YCJIOBHUIO 3a/laud. PelieHue TEKCTOBBIX 3a/ay C
' IIOMOIIBIO YPAaBHEHUI
34 JluneliHOE ypaBHEHUE C IBYMs MIEPEMEHHBIMH U €ro rpaduk
Cucrema [ByX JMHEHHBIX ypaBHEHHH C [JByMs IEepeMEHHbIMHU. PemienHue
3.5 CUCTEM ypaBHEHUH CHOCOOOM IMOJCTaHOBKU. IIpumepbl perieHus: TeKCTOBBIX
3a/1a4 ¢ MOMOLIBIO CUCTEM YPABHEHHN
4 Koopaunats! u rpadguku. @yHKuu
4.1 Koopaunara Touku Ha npssMoun
42 Hucnossle TPOMEXKYTKH. PaccTosiHMe MeXay ABYyMS TOUKaMU KOOPAMHATHOU
' IpsIMOI
43 [TpsmoyronbHas cuctema kKoopauHat, ocu Ox u Oy. Abcuucca U opAMHATA
. TOYKH Ha KOOPANHATHOM INIOCKOCTH
44 [Tpumepsl rpadukoB, 3aiaHHBIX (GopMmynaMu. UTeHHue rpadukoB peasbHBIX
. 3aBUCUMOCTEHN
4.5 [Tonsitue pynkuuu. I'padux ¢pyunxun. CoiicTBa GyHKUIMN
4.6 Jlunetinas Qyukuus, e€ rpaduk. ['paduk yskum y = [x|
47 I'padmueckoe pemieHne JUHEWHBIX YypaBHEHWA H CHCTEM JIMHEWHBIX
' ypaBHEHUU
8 KVIACC
Kon IIpoBepsieMblii JJ1eMEHT COAEPKAHMS
1 Yucna v BIYKCICHUS
. KBangpatHbiii kopeHb u3 uucia. lloHstTe 00 uWppanMoOHAIBLHOM YHCIE.
' Jecsatrunble MpUONIMKEHNUS UPPALIMOHATIBHBIX YHCEI
CgoiicTBa apupMETHUECKUX KBaJpaTHBIX KOpPHEH W HX TPUMEHEHHE K
1.2 peoOpa30BaHMUIO YHCIIOBBIX BBIPAKCHUN W BBIYUCICHUAM. J[eMCTBUTEIBHBIC
yucia
1.3 Crenens ¢ 1eNIbIM TTOKa3aTesieM U e€ cBoiicTBa. CTaHaapTHAs 3aITUCh YKCIIa
2 AnreGpanueckre BbIpaXKEeHUS
2.1 KBanpaTHblii TpEéXusieH, pa3ioKeHUE KBapaTHOrO TPEXWIEHAa HA MHOKUTENIN




2.2

AnreGpanueckas apoob. OCHOBHOE CBOICTBO anredpanyeckoi 1podu

2.3 CrnoxxeHue, BBIYUTAaHUE, YMHOXKEHHUE, JEICHUE alreOpandeckux apooei

2.4 PanmoHasibHbBIC BRIpaKEHUS U X TIPeoOpa3oBaHue
3 VYpaBHEHUS U HEpaBEHCTBA

11 KBanpatHoe ypaBHeHue, ¢opMmyiaa KOpHEH KBaJIpaTHOTO YypaBHEHHS.
' Teopema Bueta

3.2 Pemienue ypaBHeHMi, CBOAAIIMXCSA K JIMHEHHBIM U KBaJIPATHBIM

33 [TpocTeiimue ApoOHO-paLMOHAIbHBIE YPABHEHUS

['padueckas uHTEpHpeTalvsl YpaBHEHUNA C JIByMSl IEPEMEHHBIMU U CHUCTEM
34 JIMHEHHBIX YPAaBHEHMU C IByMs IepeMeHHbIMU. [IpuMepsl pelienus cucreM
HEJIMHEWHBIX YPAaBHEHUH C IByMs IEPEMEHHBIMU

3.5 Penienune TekcTOBBIX 33124 aJIreOpandeckuM crocoOom

3.6 UucnoBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaBeHcTBO ¢ 01HOM ITEpEeMEHHOM

3.8 PaBHOCWIIBHOCTE HEPaBEHCTB

3.9 JIuHeiiHble HEPABEHCTBA C OJJHOW NEPEMEHHOM

3.10 CucreMbl TUHENHBIX HEPABEHCTB C OAHON MEPEMEHHOM
4 OyHKUIUU

il [lonatue ¢yukuuu. OOnacTb onpefeneHuss ¥ MHOXECTBO 3HAUYCHUI
. ¢bynkmn. CriocoOsl 3a1aHust QyHKIHHA

4.2 I'paduk dynakmum. UteHue cBoiCTB GyHKIHH 10 €€ TpaduKy

43 [Tpumeps! rpad@uKoB PYHKIMHA, OTPAKAIOIINX peaTbHbIE MPOIECCHI

44 @OYHKIMH, OIHUCHIBAIOIIME NPSIMYI0O U OOpaTHYIO MpPONOPLUUOHAIBHBIE
' 3aBHCHUMOCTH, UX Ipaduku

4.5 @yHKIMHU y =x7, y = x’

4.6 Oyukmmu y = Vi, y = |x|

4.7 I'paduueckoe penieHre ypaBHEHUI U CUCTEM ypaBHEHUN

9 KUIIACC
Kon IIpoBepsieMblii JJIeMEHT COACPKAHUSA

Uuncna v BEIUKUCICHUS




1.1

PaHI/IOHaJ'II)HI)Ie qrciia, HppaluOHAJIBHBIC YHCJIAa, KOHCYHBIC U OECKOHEUHBIE

JECATUYHBIE TpoOU

MHOXECTBO IEHCTBUTEIBHBIX YUCEII, JEHCTBUTEIBHEIE YHCIA KaK OECKOHEUHEIE

JACCATHYHBIC I[pOGI/I. Bzaumhuo OAHO3HAYHOC COOTBCTCTBUC MCIKAY MHOKCCTBOM

b2 JIECTBUTENIBHBIX YHCEN U KOOPAUHATHOM npsiMoil. CpaBHEHHE IEHCTBUTEIBHBIX
yucel
1.3 ApudmeTrdeckue ACHCTBUS C JCHCTBUTEIBHBIMH YHCIAMU
W3mepenus, npubamKeHus, oleHKU. Pa3mepbl 00bEKTOB OKpY’KaIOLIEr0 MHpa,
14 JUINTEJIBHOCTh TPOLIECCOB B OKpyXkaromeMm wmupe. [IpubnmxéHHoe 3HaueHue
' BEJIMYMHBI, TOUHOCTh IpuOimxeHus. Okpyriienue yucen. IIpukuaka u ouneHka
pPe3ynbTaTOB BBIYUCIICHUN
2 YpaBHEHMS U HEPABEHCTBA
2.1 YpaBHEHUsI C OJHOU IEPEMEHHON
2.2 JIuneiinoe ypaBHeHue. Pemienre ypaBHeHUH, CBOAAIIMXCA K JIMHEHHBIM
23 KBanpaTtHoe ypaBHeHue. Pemienue ypaBHEHUN, CBOAAIMXCS K KBaPaTHBIM
24 bukBagpatHoe ypaBHeHue. Ilpumepnl pelieHUsT YpaBHEHUW TPEThbed W
' YEeTBEPTOM CTENEHEHN Pa3JIoKEHUEM Ha MHOXKUTEIIN
2.5 Pemenne npo6GHO-paliiOHaNbHBIX YpaBHEHUN
2.6 CucreMbl ypaBHEHUN
2.7 YpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €T0 TpapuK
2.8 Pemenue cucreM AByX JIMHEHHBIX YPaBHEHUI € JBYMsI IEPEMEHHBIMU
20 Pemenne cucrem AByX ypaBHEHMi, ONHO M3 KOTOPBIX JUHEHHOE, a IpPyroe —
' BTOPOM CTENEHU
2.10 I'paduueckas uHTEpHIpEeTallUs CUCTEMBI YPAaBHEHUI € ABYMS IIEpEMEHHBIMU
2.11 Pemenne TeKCTOBBIX 3a7a4 aaredpanyeckuM crocooom
2.12 Yucnossle HEPaBEHCTBA U UX CBOMCTBA
2.13 Peienne MuHENHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOU
2.14 Pewienne cucteM JIMHEWHBIX HEPABEHCTB C OJJTHOM IIEPEMEHHOU
2.15 KBanpartHbie HepaBeHCTBA
5 16 I'papuueckas mHTEepHpeTalys HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMs
. NEePEMEHHBIMU
3 DOyHKIUA
3.1 KBanpatnunas ¢yskmus, e€ rpaduk u cBoiictBa. Ilapabona, KoopauHATHI




BEPILMHBI 1apadoJibl, OCb CAMMETPUN NTapaboJIb

3.2 I'paduku ynkumit y=kx, y=kx+b 1 ux cBorcTBa

33 I'paduku pynkuumit y=k/x, y = x* u ux cBoiicTsa

34 I'paduku GyHkumii , 1 Ux cBoiicTBa
4 YucnoBble OCIEN0BATENBHOCTH

41 OmnpeneneHue U cnocoObl 3aJaHUsl YUCIIOBBIX IOCIEN0BATENbHOCTEN. 3aaHue
' MOCJIEIOBATEIILHOCTH PEKYyPPEHTHOM popMyo U opmyJioit n-ro djaeHa

4o Apudpmernueckass mnporpeccus. Dopmyisl n-ro uigeHa apupMeTHUECKOu
' IIPOrPECCUH, CYMMBI IIEPBBIX /1 YWIEHOB

43 I'eomerpuueckas mporpeccuss. @opMmynsl #-r0  WIEHa TIE€OMETPUYECKON
' IIPOrPECCUH, CYMMBI IIEPBBIX /1 YWICHOB

44 N300pakeHne YiIeHOB apu(METHUECKOW M TI'e€OMETPUYECKOH IpOorpeccHii
' TOYKaMU Ha KOOPJAMHATHOU IUIOCKOCTH. JIMHENHBIN U DKCIIOHEHIIUAJIBHBINA POCT

4.5 CrnoxHbI€ TPOLIEHTHI




INPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHMUS K
PE3YVJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHON
MNPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kon
NPoBePsAEMOro
TpeOoOBaHMS

IIpoBepsiemble TpeOOBaHUS K IPeIMETHBIM pe3yJbTaTaM
OCBOCHHS OCHOBHON 00pa30BaTe/IbHON NPOrPaMMbI OCHOBHOIO
o0mero oopazoanus Ha ocHose PI'OC

YMeHue onepupoBaTrh IMOHATUSMHM: MHOXECTBO, IIOJMHOYKECTBO,
OIepaly HaJl MHOXKECTBAMM; YMEHHE OIIEpUPOBAaTh IOHATHUAMM:
rpad, cBs3HBIN rpad, AepeBo, LUK, MPUMEHSTh UX MpPU PEUICHUU
3aj1a4y; yMEHHE UCIOJIb30BaTh rpadHuecKoe IpeICTaBICHUE MHOXKECTB
JUISL OIIMCAHUS PEaJIbHBIX IIPOLECCOB U SBJIICHUM, IIPU PELICHUU 3a1a4

U3 APYTUX y4eOHBIX MPEAMETOB

VYMmenune OIICPUPOBATDH IIOHATHUAMU: OIPCACICHUC, aKCHMOMaA, TCOpCMaA,
A0Ka3aTCjibCTBO, YMCHUC pPACIIO3HABATL HCTHHHBIC W  JIOKHBIC
BBICKAa3bIBaHHA, IIPHUBOJUTH IPHUMEPbBI W KOHTPIIPUMEPHBI, CTPOUTH

BbICKA3bIBAHUA U OTpULAHUS BBICKA3bIBaHHUI

YMeHHe onepupoBaTh MOHATHSAMH: HAaTypaJlbHOE YHCIIO, IIPOCTOE M
COCTaBHOE YHCJIO, JEIMMOCTb HATYpPAJIbHBIX 4YHUCEJ, IPU3HAKU
JeTUMOCTH, LIEJIOE YHCIIO0, MOIYJb YHCIA, OOBIKHOBEHHAs ApOOb U
NeCSITUYHAs JIpoOb, CTAHIAPTHBIA BUJ YHUCIA, PAMOHAIBHOE YHCIIO,
UppalMoOHaIbHOE YHUCIIO0, apu(METHUECKUH KBaJApaTHBIM KOpPEHB;
YMEHHE  BBINOJIHATH JEWCTBUS €  YUCIAaMH, CpPaBHHUBATb U
yHOpPALOYMBATh 4YHUCA, IPEACTABIATH YHUCIA HAa KOOPAUHATHOMU
IpSAMOM, OKpYIVIATH YHUCIA, YMEHHME JeNaTh IPUKUIAKY U OLCHKY

pe3yiibTaTra BBIYHCIICHUI

YMeHHe onepupoBaTh MOHATHUAMM: CTENEHb C LEJbIM IOKa3aTeleM,
apudmeTnyeckuil KBaJpaTHBIH KOPEHb, MHOTOYJIEH, airedpandeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOpPHEM HaTypajbHOW CTENEHU
0oJbllle €IMHULBI, yYMEHHE BBINOJIHATH pacu€rel Mo Qopmynam,
npeoOpa3oBaHusl MENbIX, JIPOOHO-PAIMOHAIBHBIX BBIPAKCHUNA U
BBIPQXXEHUM € KOPHSAMH, Pa3jIoKEHHE MHOTOUIEHA HAa MHOXHUTENH, B
TOM 4YHCJIE C UCIOJb30BaHUEM (OPMYJT PAa3HOCTH KBAApPAaTOB H

KBaJpaTa CyMMBI U pa3HOCTH

YMmenue ONICPpUPOBATH IOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHHUEC C




OJHOW TIEPEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPAaBEHCTBO C
IIEPEMEHHOM; YMEHHE pelaTh JMHEHHBIE M KBAJpATHbBIE YpaBHEHMS,
JIpOOHO-pAIIMOHANIEHBIE YPAaBHEHUSI C OJHOM TEPEeMEHHOM, CHCTEMBI
JIBYX JIMHEHHBIX YpaBHEHUH, JTUHEHHbIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJlpaTHble U JApPOOHO-pallMOHAJIbHbIE HEPABEHCTBA C  OJHOU
[IEPEMEHHOM, B TOM YHUCJIE NIPU PELICHUU 3aJa4 U3 APYTUX NPEAMETOB
U TPAKTUYECKUX 3a7a4; YMEHUE MCIOIb30BaTh KOOPAMHATHYIO
OpSAMYyI0 UM KOOPAMHATHYIO IUIOCKOCTb Ui M300pakKeHUs pelieHui

ypaBHeHHﬁ, HCPABCHCTB U CUCTEM

YMeHHe OnepupoBaTh MOHATUAMU: QYHKIUS, TpaduK GYHKINHU, HYITH
byHKIHY, MPOMEKYTKH 3HAKOMOCTOSIHCTBA, POMEKYTKH
BO3pacTaHusi, yOBbIBaHWS, HAWOOJbIIEC W HAWUMCHBIIECEC 3HAYCHUS
byHKIUY; yYMEHHE OIepUpPOBaThH MIOHATUSAMH: npsimMast
MIPONOPLMOHANIBHOCTD, JIMHEWHAs (DYyHKUUA, KBaJpaTHUuHas (yHKIUS,
oOpaTHasi TPOMOPIMOHAIILHOCTh, TMapaboiyia, TUrnepoosia; yMeHHUE
CTpouTh Tpaduku PyHKINH, UCTIOIB30BATh TPAdUKH JIJIS OTIPEACTICHUS
CBOICTB TPOIIECCOB M 3aBUCUMOCTEH, IS PEIICHHS 3a7a9 U3 JAPYTUX
y4eOHBIX TPEIMETOB M pEallbHOM JKU3HU; YMEHHE BBIPAXKATh

(I)OpMyJ'IaMI/I 3aBUCHUMOCTU MCKAY BCIIMUYNHAMU

VYMmenune ONEepPUPOBATH TNOHSATHSIMH: MOCJIEIOBATEIBHOCTb,
apudpmernyeckass U reoMeTpuyeckas  MPOrPEecCUH;  YMEHUE
HCIIOIh30BaTh CBOMCTBA TOCJIEIOBATEILHOCTEH, (DOPMYINIBI CYyMMBI U
o01Iero 4ieHa Mpu pEIrieHUH 3ajad, B TOM YHCIE 3a7ad U3 JIPYTux

Y4EOHBIX TIPEIMETOB U PEATHHON KU3HU

YMeHue pemath 3aJaud pa3HbIX THUIOB (B TOM 4YMCJIE€ Ha MPOLIEHTHI,
JOJIM M 4YacTH, JBUWXKEHHE, paboTy, IIeHy TOBapOB U CTOUMOCTh
MOKYTIOK U YCIIYT, HAJIOTH, 3a/1a4H U3 00J1aCTH YIPaBICHUS JTUYHBIMH U
ceMeHbIMM  (UHAHCAMH); YMEHHE COCTABIIATH  BBIPAKCHUS,
YpPaBHEHHUsl, HEPaBEHCTBA M CHUCTEMbl 110 YCJIOBHUIO 3a/ayH,
UCCIIeIOBaTh MOJTYYEHHOE PEIICHUE U OLIEHUBATh MPaBIONOJ00HOCTh

MOJIYYCHHBIX PC3YJIbTATOB

YMeHue onepupoBaTh MOHATUSAMU: (UTYpA, TOUKA, OTPE3OK, MpsMas,
Jy4, JOMaHasi, yroji, MHOIOYTOJIbHUK, TPEYTOJIbHUK, paBHOOEIPEHHBIN
U PaBHOCTOPOHHUN TPEYrOJIbHUKH, NPSIMOYTOJNbHBIN TPEYroJbHUK,

MeauaHa, OUCCeKTpHca U BBICOTA TPEYTOJbHUKA, YETHIPEXYTONBHUK,




napajuieniorpaMM, pomMO, TpPSIMOYTOJIBHUK, KBapaT, Tparenus;
OKPYXHOCTb, KpYT, KacaTejabHasi; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMU
¢urypamu; yMeHue pemiaTh 3a7aud, B TOM YHUCJIE€ U3 MOBCEIHEBHOMU
JKU3HU, Ha HAXO0XKJEHUE TNeOMETPUYECKUX BEJIIMYMH C IPUMEHEHUEM

M3yYeHHBIX CBOMCTB GUryp U pakToB

10

YMeHue omnepupoBaTh TOHSATHUSMU: PABEHCTBO (QUTYpP, PaBEHCTBO
TPEYTrOJbHUKOB; MapauIeIbHOCTh U MNEPHEHAUKYJISIPHOCTh MPSIMBIX,
Yrojl MEXIy NpSMbIMHM, HEPICHIUKYJSAp, HAKIOHHAs, IPOCKUUs,
nonobue ¢puryp, NoJo0OHbIE TPEYTrOJIbHUKH, CHMMETPHUS OTHOCUTEIBHO
TOYKM M MPAMOW; YMEHHE DPACIO3HABATH PABEHCTBO, CUMMETPHIO M
nonobue ¢Guryp, napamieIbHOCTh U MEPIEHIANKYISIPHOCTh MPSMBIX B

OKpY’KalolleM MUpe

11

YMeHue onepupoBaTh MOHATHSMH: JJMHA, PAcCTOSHHUE, YTroll
(BeqiMuMHA yIJla, CUHYC M KOCHUHYC yrja TPEYroJbHUKA), IJIOLIA/b;
YMEHHE OLIEHHMBATh pa3Mepbl MPEIMETOB U OOBEKTOB B OKPY KAIOIIEM
MHUpE; YMEHHE NpPUMEHATh (OpPMYJIbl TMEepUMETpa U  IUJIOMIATU
MHOT'OYTOJIbHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oObema
IPSIMOYTOJIBHOIO MAapajUIeNICNUIENa; YMEHUE INPUMEHATh NPU3HAKU
paBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJVIOB TPEYTOJIbHUKA,
teopemy Iludaropa, TpUroHOMETpHUUECKHE COOTHOLUCHMS  JUIs

BBIYHCJICHHS JIUTMH, PACCTOSTHHUM, TIJIOIA1eH

12

YMenne wu300pakarh IUIOCKHE (QUTYpBI W HUX KOMOHWHAIWH,
IPOCTPAHCTBEHHbIE (QUIYpPHl OT PYKH, C TIOMOIIBIO UYEPTEKHBIX
HHCTPYMCHTOB W 3JICKTPOHHBLIX CPEACTB II0 TCKCTOBOMY WA

CUMBOJIBHOMY OITMCAHUIO

13

VYMeHue onepupoBaTh  NOHATHSAMHU:  HPSMOYTOJbHAas  CHUCTEMA
KOOpJMHAT, KOOPJAMHAThl TOYKHM, BEKTOp, CyMMa BEKTOpOB,
IIPOU3BEICHUE BEKTOPA HA YUCIIO, CKAJLIPHOE IIPOU3BEICHUE BEKTOPOB;
YMEHHUE HCII0JIb30BAaTh BEKTOPHl M KOOPAMHATHI AJI MPEACTABICHUS
JaHHBIX W pELIeHHs 3aJady, B TOM 4YHCIE U3 JPYyrux Y4eOHBIX

npeaMETOB U peanLHoﬁ KHN3HHU

14

YMeHue OmnepupoBaTh IOHATHSAMHU: CTOJOMKOBBIE M  KPYrOBBIC
JMarpaMMbl,  TaOJHUIBI, cpeaHee  apupMETHYecKoe, MeauaHa,
HauOoJIplllee W HAWMEHBINIEEC 3HAYCHHMs, pa3Max YUCIOBOro Habopa;

YyMEHHE  U3BJI€KaTb, HMHTEPIPETUPOBATH U  IPEOOpPa3OBHIBATh




uHpOpMallMIo, TMPEACTABICHHYI0 B TabauIax M Ha Juarpammax,
OTPaKAIOIIYI0 CBOMCTBA M XapAaKTEPUCTHKH PEAIBHBIX IPOLECCOB U
ABJICHUH; yMEHHE paclo3HaBaThb HM3MEHYMBBIE BEJIMYMHBI B

OKpYXKaIoIIeM MHpPE

15

16

YMeHnue omnepupoBaTh MOHATHSIMHU: CIy4alHBIA OMNBIT (CIy4YalHbIN
HKCHEPUMEHT), JJIEMEHTapHOE COOBITHE (PJIEMEHTApHBIA HCXOJ)
CIIy4aifHOTO OIbITa, CIy4ailHOe COOBITHE, BEPOSATHOCTH COOBITHS;
YMEHHE HaXOJUTh BEPOSTHOCTH CIy4YalHBIX COOBITUH B OMbBITAX C
PaBHOBO3MOXKHBIMU DJIEMEHTAPHBIMH COOBITHSIMH; YMEHHE pellaTh
3alady METOJIOM OPTraHHW30BAaHHOTO TMepedopa W C HUCIHOJIb30BAaHUEM
MpaBuja YMHOXEHHUS; YMEHHE OLEHUBATh BEPOSITHOCTU pPEATbHBIX
COOBITHI U SIBJICHMI, MOHUMATh POJIb MPAKTHUYECKU TOCTOBEPHBIX U
MaJOBEPOSITHBIX COOBITMI B OKpY)XalOIIeM MHPE U B JKU3HH;
3HAKOMCTBO C IIOHSATHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIHMX YHCEI U €ro POJBIO B MAaCCOBBIX SBJICHUAX

YMeHue BBIOMPATh TOIXOSIIMA W3YYCHHBIM METON MJI PEIICHUS
3a7a4¥, MPUBOJUTH MPUMEPbl MATEMATHYECKUX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HU, PACIIO3HABATH MPOSABICHUE 3aKOHOB MAaTeMaTUKHU B
HUCKYCCTBE, OIMCBIBATh OTIEIbHBIE BBIJAIOIIMECS  PE3YJbTATHI,
IIOJyYECHHBIE B XOJI€ PAa3BUTHS MAaTeMaTUKH KaK HAyKW, HPUBOJUTH
MpUMEPbl MATEMaTUYECKUX OTKPBITUHA U UX aBTOPOB B OTEYECTBEHHOM

¥ BCEMUPHOU HCTOpUU




HEPEYEHD DJIEMEHTOB COIAEPKAHUA, ITPOBEPAEMBIX HA OI'D
IHO MATEMATHUKE

Kon

IIpoBepsieMblii 371eMeHT CO/IePKAHMS

Yyciaa U BEIYUCIIEHUS

1.1

HaTypaJII)HI)Ie 1 1OCJIbIC YKCJia. HpI/I3HaKI/I JACIIUMOCTH LI CJIbIX YUCCII

OOBIKHOBEHHEIC )41 JACCATUYHBIC ,Z[pO6I/I, IMPOLICHTHI, OCCKOHCYHBIC

12 MePUOINYECKUE TPOOH

13 Panponanbhpie uncna. ApupMeTuyeckue onepanud C  paldoOHaJIbHBIMHU
‘ yHclIaMu

14 JeiicTBuTtenpHble yKciaa. Apu(pMETHYECKHE OINepaluu ¢ JeHCTBUTEIbHBIMU
' YHUCIIaAMU

s [MpubnmxEHHBIE BBIYMCIICHUS, TPaBWIIA OKPYTJCHHSA, MPUKHIKA W OLEHKa
' pe3yJibTaTa BEIYMCICHUN

2 AnreGpanueckre BbIPaKCHHUS

2.1 bykBeHHbIE BbIpakeHUs (BBIPAKEHUS C IEPEMEHHBIMHU )

55 Crenenp ¢ nenbiM nokasareneM. CTENEeHb € palUOHAJIbHBIM I10KA3aTEJIEM.
. CBolicTBa CTENIEHU

23 MHorouneHsl

2.4 Anrebpanueckas ApoOb

5 s Apudmernueckuit KOpEHb  HaTypaJbHOU CTEIICHHU. JHencTBus c
. apu(MeTHYECKUMHI KOPHSIMHU HATypajIbHOM CTeNeHn

3 VYpaBHEHHUS 1 HEPABEHCTBA

31 Henbie u npoOHO-panyoHasbHBIE ypaBHEHUS. CHCTEMBI M COBOKYITHOCTH
. ypaBHEHUH

35 Henbie u npoOGHO-pannoHaIbHbIE HepaBeHCTBA. CHUCTEMBI U COBOKYIHOCTH
' HEpaBEHCTB

33 Pemenne TekcTOBBIX 3a/1a4

4 YucnoBble OCIEN0BATENBHOCTH

4.1 ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHHUS MOCIIEA0BATEILHOCTEN

4.2 Apudmernueckass u reomerpuyeckas nporpeccuu. Dopmyna  CIOKHBIX




MIPOLICHTOB

5 DyHKIUU
@Oynkius, crnocodbl 3amaHus  ¢GyHkumu. I'paduxk  pyHkumm. OOnacts
OIpeieIeHUsl U MHOKeCTBO 3HaueHul ¢ynkuuu. Hynu ynkiuu. [IpomexyTku
5.1. 3HAKOMOCTOAHCTBA. [IpOoMEXyTKH MOHOTOHHOCTHM (PYHKIMHU. MaKCUMyMbl U
MUHHMYMBl (yHKIMH. Hambonpliee W HamMeHbllee 3Ha4YeHHWE (YHKIMHA Ha
IIPOMEXKYTKE
6 Koopaunatsl Ha mpsiMOM ¥ TIJIOCKOCTH
6.1 KoopaunaTthnas npsimas
6.2 JlexapToBbI KOOPAUHATEI HA IIJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue ¢purypsl u ux cBoiicTBa
7.2 TpeyroapHuk
7.3 MHOroyrojasHUKH
7.4 OKpyXHOCTb U KpyT
7.5 N3mepenune reoMeTpu4eCcKuxX BEIUYUH
7.6 BekTopsl Ha III0CKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnwucarenpHasi CTaTUCTUKA
8.2 BepostHOoCcTh
83 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padmsr




YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

* MaTtemartuka. Anrebpa: 7-i kiacc: 6a30Bbli ypOBEHB: YUEOHUK; 15-€
u3nanue, nepepadoranHoe MakaporueB FO.H., Munatok H.I'., Hemkos K.H. u
np.; non penakmueit TensikoBckoro C.A. AKImoHEepHOE 00IIECTBO
«M3marenscTBO «IIpocBenieHne»

» Maremartuka. Anrebpa: 8-if kitacc: 6a30BbIN ypOBEHB: YUCOHUK; 16-¢
u3nanue, nepepadoranHoe MaxkaperueB FO.H., Munaiok H.I'., Hemkos K.1. u
np.; mox penaknueit TenskoBckoro C.A. AKITMOHEPHOE OOIIECTBO
«M3marenscTBO «IIpocBemenune»

* Maremaruka. Anredpa: 9-i kimacc: 6a30BbIi ypOBeHB: yueOHUK; 15-¢
u3aanue, nepepadborannoe Makaperues FO.H., Munarok H.I'., Hemkor K.U. u
np.; nox penakuueit TensikoBckoro C.A. AKIIMOHEpHOE O0IIECTBO
«3narensctBo «IIpocBemieHne

* Maremartuka. BeposTHOCTh U cTaTUCTHKA: 7 - 9-¢ KJacchl: 0a30BbIN
YpOBEHbB: YueOHHUK: B 2 yacTax; 1-oe n3nanue Boicoukuii U.P., Amenko U.B.;
nox penakiuent Amenko N.B. AxkumonepHoe o6miectBo «M3narenbcTBo
«IIpocBemieHue

METOANUYECKHUE MATEPHUAJIBI IS YUUTEJIA

e HpopMaIMOHHO-METOUYECKOE MUCbMO 00 OCOOEHHOCTAX
npernojaBanus yueOHoro npeamera «Marematukay B 2025/2026
yuebHOM roay https://edsoo.ru/wp-
content/uploads/2025/08/matematika .pdf

e MeToauveckre peKOMEHIAINH 10 CO3aHHUIO KJIAaCCOB
TEXHOJIOTHYECKOTO M €CTECTBEHHO-HAYYHOTO MPOUIICH 1 KIaCCOB C
yIIIyOJICHHBIM U3YYeHHEM MaTeMaTHKU, GU3UKU, XUMUH, OUOJIOTHH B
00111e00pa30oBaTEIbHBIX OPraHU3ALMIX C UCTI0JIB30BAHUEM
WH(]PPACTPYKTYypHI, CO3/TAaHHON B paMKaxX HAIIMOHAILHOTO MTPOCKTa
«O6pazoBanue» (KBantopuymsl, IT-kyOs1, Touku pocta u ap.) (2025 r.)
https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol i_en_profilej 2025.p
df

o COOpHUK THUITOBBIX 33/IaHHUM JIJISl TEKYIIETO OIICHUBAHUS IO YIYCOHBIM
npeameraMm «Marematukay U «MHpopmatukay. (2024 r.)
https://edsoo.ru/wp-
content/uploads/2025/01/bank_zadanij_matematika informatika 2024.p
df



https://edsoo.ru/wp-content/uploads/2025/08/matematika_.pdf
https://edsoo.ru/wp-content/uploads/2025/08/matematika_.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/01/bank_zadanij_matematika_informatika_2024.pdf
https://edsoo.ru/wp-content/uploads/2025/01/bank_zadanij_matematika_informatika_2024.pdf
https://edsoo.ru/wp-content/uploads/2025/01/bank_zadanij_matematika_informatika_2024.pdf

e Meroauueckue pekomeHaanuu. CreHapuy KOMIUIEKTOB y4eOHBIX
3aJJaHUN-KOHTEKCTHBIX 3a/1a4 K yueOHOMY Kypcy «BepositHOCTh u
craTucTukay. 7 kimacc (2024 r.) https://edsoo.ru/wp-
content/uploads/2024/12/mr_veroyatnost 1_statistika komplekty ucheb
nyh zadanij 2024.pdf

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI
CETU UHTEPHET
. bubnumoteka I{OK https://m.edsoo.ru/
. https://uchitelya.com/matematika/
. https://urok.1sept.ru/
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