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HOACHUTEJIBHASA 3AIINCKA

Anrebpa sABIsSETCS OJHUM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIEro
o0Opa3oBaHus: OHA 00ECIeUnBaeT U3yUeHUE APYIUX JAUCLHUIUIMH, KaK €CTECTBEHHO-
HAay4YHOr0, TaK W TYMAaHUTApPHOIO LMKIOB, €€ OCBOCHHE HEOOXOAUMO s
IPOJODKEHNs 00pa30BaHUs U B ITOBCEIHEBHOM kU3HU. Pa3Butue y oOydaromuxcs
HAyYHBIX TPEJCTABICHUNH O TMPOUCXOXKACHUM U CYLUIHOCTH alreOpandecKux
abcTpakuuii, cnocobe oTpakeHHs MaTeMaTHYeCKOM HAYKOMW SBICHUHN U MPOILIECCOB
B NIpUpOJAE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIUPOBAHMS B HAYYHOM
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, HAXOAWTb 3aKOHOMEPHOCTH, TpeOyeT KPUTHUUHOCTH MBILUICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTb CBOU JCHCTBHSI U BBIBOABI,
dopmynupoBath yTBep)kaeHH. OcBOEHUE Kypca alredpbl 00ecneurnBaeT pa3BUTHE
JOTUYECKOTO MBIIIJICHUS] OOYYaroIUXCs: OHM HUCHONB3YIOT JACIyKTUBHBIE U
UHAYKTUBHBIE PACCyXJeHUs, 0000IIEHNEe U KOHKpETHU3alMio, abcTparupoBaHue u
aHaioruto. OOyuenue  anrebpe  mpenanoyaraeT  3HAYUTENIbHBIH  O00BEM
CaMOCTOSITENIbHON ~ JI€ATEIbHOCTH OOYyYalolUXCsl, IO3TOMY CaMOCTOSATEIbHOE
pelIeHune 3aa4 SIBISIETCS peau3aliuei 1eaTeIbHOCTHOTO MPUHILINAIIA 00YUYEHUS.

B cTpykType nporpaMmMbl yueOHOTro Kypca «Anredpay 1 OCHOBHOI'O OOIIETO
o0pa30BaHMsI OCHOBHOE MECTO 3aHHMMAIOT COJEP>KATEIbHO-METOINUYECKUE JIMHUU:
«Unucrna w BBIUMCICHUS», «ANTeOpanyecKkue BBIPAKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «Dynkiumy. Kaxnas u3 3TUX COAepKaTeIbHO-METOIUYECKUX
JVHUM pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3YUYEHHUsI Kypca, B3aUMOAECUCTBYS €
ApPYyTMMH €ro JHHHUSIMH. B Xone wu3ydeHuss ydeOHOro Kypca O0O0ydaroImumcs
IPUXOIUTCS JIOTHYECKH PACCYKAaTh, UCIONb30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBsA3M c¢ 3TMM B mporpaMMy y4yeOHOro Kypca «AnreOpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKM, MPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3jeiax
MaTeMaTHIECKOro 00pa3oBaHUS U CIIOCOOCTBYIOIINE OBJIAJCHUIO 00YyYaIOIIUMUCS
OCHOB  YHUBEpPCaJIbHOrO Mmaremarudeckoro s3pika. CopepkaTenbHOM U
CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOro Kypca «Anredpa» sBIAETCS €ro
VHTETPUPOBAHHBINA XAPAKTEP.

Copepxanne nuHMM «Yuclia W BBIYUCICHUS» CIYKUT OCHOBOW MJis
JANbHEHNIIEro U3y4YeHUs MaTeMaTHKU, CIOCOOCTBYET Pa3BUTHIO y OOYyYarOIIUXCS
JOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUS TIOJIB30BATHCS alTOPUTMAaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX AJIsl IOBCEAHEBHON
KHU3HU. Pa3BUTHE MOHATHA O YMCIIe HAa yPOBHE OCHOBHOTO 00IIero obpa3oBaHus
CBS3aHO C pPAMOHAIBHBIMH M HMPPANHOHATBHBIMU YHCIaMH, (OPMHUPOBAHHUEM



NPEACTABICHUN O JEHCTBUTEIHLHOM YUCJIE. 3aBEPIICHUE OCBOECHUS YHCIIOBOU JTMHUU
OTHECEHO K CpeHeMY 00111eMy 00pa30BaHUIO.

ConepxaHue IByX ainreOpandeckux JUHUN — « AIre0pandecKue BhIPaKSHUS
U «YpaBHEHUS] U HEPABEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO y OOYyYArOIIUXCS
MaTEMaTUYECKOTO arrmapara, HeOOXOJAMMOTrO JiS PelIeHUs 3aJad MaTeMaTHKH,
CMEXKHBIX MPEIMETOB U TPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
oOmiero oOpazoBaHusl Y4eOHBIM MaTepuan rpyNIUpPYEeTcsl BOKPYT PalMOHATBHBIX
BbIpOKEHUM. AnreOpa JEMOHCTPUPYET 3HAUEHHWE MATEMAaTUKH KakK s3bIKa s
MOCTPOCHUSI MaTEeMaTUYECKUX MOJENe, ONUCAaHHS MPOIECCOB U  SIBICHUU
peanbHOro Mupa. B 3anaun o0ydenus anreOpe BXOAST TakxKe JajdbHelIIee pa3BuTre
AITOPUTMHUYECKOTO MBILIIEHUS, HEOOXOIMMOI0, B YaCTHOCTH, ISl OCBOEHHUS Kypca
uHDoOpMaTUKKA, W  OBJAJICHWEC HABBIKAMU  JICAYKTUBHBIX  PACCYKICHUH.
[IpeobpazoBanre CHUMBOJBHBIX (DOPM CIIOCOOCTBYET pPa3BUTHIO BOOOPaKCHHS,
CIIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Conepxkanue GyHKIMOHATBHO-TPAPUUECKON IMHUM HAIIEJICHO Ha MOJIyYeHHE
oOy4JaronuMMucs 3HaHUNW O (PYHKIMSAX Kak Ba)KHEHIIEW MaTeMaTuuecKoW MOJENn
JUTSL OUCAHUS ¥ UCCIIEJOBAHUS pa3HOOOPA3HBIX IIPOLECCOB U SIBJIEHUI B TPUPOJE U
oOwectBe. M3ydyeHne maTepuaia criocoOCTBYET pa3BUTHIO y O0YHAIOIINXCS YMEHUS
UCIIOJB30BaTh PA3JIUYHBIE BBIPA3UTEIbHBIE CPENICTBA SI3bIKA MATEMaTUKU —
CJIIOBECHBIC, CHMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJIaa B (OpMUpPOBAHUE
MPEACTABICHUNA O POJIM MATEMATUKHU B PA3BUTUU LIMBUIIU3AIMU U KYJIbTYPBHI.

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

Ha u3zyuenue yue6Horo kypca «Anredpa» orsoaurcs 306 yacos: B 7 kiacce —
102 gaca (3 yaca B Heneno), B 8 kiacce — 102 gaca (3 gaca B Hezieno), B 9 kacce
— 102 4gaca (3 4aca B He/IeIIO).

COIEPKXAHUE OBYUYEHUA

7 KIIACC

Yucs1a 1 BBIYUCJICHUS

Jpobu OOBIKHOBEHHBIE M JECSATHYHBIE, TIEPEXO] OT OJHOM (OpMBI 3amUCH
npobert k gapyrou. [loHATHe panMOHANBPHOTO YHCHA, 3aluCh, CpaBHEHUE,
yHOOPSIAOUMBAHUE  palMOHANBHBIX  4ucell. Apudmernyeckue JIEUCTBUS €
pallMOHAJIBHBIMU 4YKCIIaMU. PeleHne 3a1ay U3 peaibHOM NMPAaKTUKA HA 4acTd, Ha
poowu.



Crenenb ¢ HaTypajJbHBIM IIOKa3aTeJeM: ONpeIesieHrue, IMpeodpa3oBaHue
BBIPAKEHUI HA OCHOBE OIpENENeHus, 3auch O0NbIIKX yncen. [IpouenTsl, 3anuck
IPOLIEHTOB B BUJE IpoOU U JpoOM B BHJIE MPOLIEHTOB. TpU OCHOBHBIE 3a/1ayd Ha
IPOLIEHTHI, PEIICHUE 3aa4 U3 PEaTbHON MPAKTHKHU.

[IpuMmeHeHne TPU3HAKOB JEIUMOCTH, pPAa3j0KEHUE Ha  MHOXKHUTEIH
HATypaJbHbIX YUCEIL

Peanbuble  3aBUCMMOCTH, B TOM 4YHCile I@psMas W oOpaTHas
IPOMOPLMOHAIBHOCTH.

AsiredOpanvecKkue BbIPaKeHUs!

[lepeMeHHbIEe, YMCIOBOE 3HAUYEHUE BBIPAKEHHUSI ¢ IepeMeHHOoM. [JomycTumblie
3HA4YEeHUs NepeMeHHbIX. [IpeacTaBnenrne 3aBUCMMOCTH MEXK/1y BEJIMYMHAMU B BUJIE
dbopmynbl. Beraucienus o ¢popmynam. [IpeodpazoBanne OyKBEHHBIX BBIPAKEHUH,
TOXKJIECTBEHHO paBHbIE BBIPDAKEHMS, MpPaBWIA MpPeoOpa3oBaHUsl CyMM U
IPOU3BECHUH, MPABUIIA PACKPBITHS CKOOOK U MPUBEIEHUS MOJAOOHBIX ClaracéMbiX.

CBoiICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.

OnHounensl 1 MHOrouwjaeHbl. CreneHs MHOrowieHa. CinoKeHue, BbIYUTaHUE,
YMHOKE€HHE MHOTOYIEHOB. POpMYJIbl COKPAILIEHHOIO YMHOKEHHUS: KBAaAPaT CyMMBbI
U KBaJipaT pazHoctu. opmyna pasHOCTH KBaApaToB. Pazno)keHre MHOTOWIEHOB Ha
MHOXHUTEIH.

YpaBHeHUs] U HEPABEHCTBA

VYpaBHEeHHE, KOpPEHb YpaBHEHHMs, IpaBUiia NpeoOpa3oBaHUs YpaBHEHUS,
PaBHOCUJIBHOCTb YPAaBHEHUM.

JluHenHOE ypaBHEHHE C OJHOW MEPEMEHHOM, YHMCIO KOPHEW JIMHEMHOIO
ypaBHEHMUS, pEUIEHUE JIMHEHBIX YpaBHEHUN. COCTaBIEHHE YPABHEHUI IO YCIOBUIO
3a1aun. PenieHue TeKCTOBBIX 3a/1a4 C MOMOLIBIO YPaBHEHUH.

JIuneliHoe ypaBHEHHUE C IBYMsI IEpEMEHHBIMU U ero rpaduk. Cucrtema aAByX
JMHEWHBIX YPaBHEHHM C ABYyMs IMEpPEMEHHbIMU. PelieHue cucrem ypaBHEHUM
croco6oM noACcTaHOBKH. [IprMepsI pereHns TEKCTOBBIX 33/1a4 ¢ TOMOIIIBIO CHCTEM
YPaBHECHUM.

DOyHKUMHA

Koopaunara Touku Ha npsiMoil. UncinoBble TPOMEXKYTKU. PaccTosiHue MexXAY
JBYMSI TOUKaMU KOOPJIMHATHOW MPSIMOM.

[IpssmoyronpHas cuctema xkoopauHat, ocu OX u Oy. AGcrucca U opauHaTa
TOYKHU Ha KOOPJIMHATHOM T10ckocTU. [IpuMepsl rpadukoB, 3aaHHBIX (HOPMYJIAMHU.
Urenue rpadukoB peanbHbIX 3aBucuMocTteil. [lonstue Gynkuuu. I'paduk byHKIMH.
CroiictBa ¢ynkuuii. JluneitHas ¢pynknus, e€ rpaduk. ['paduk ¢pynkuuum y = [X|.
I'paduueckoe penieHne IMHEWHBIX YPAaBHEHUN U CUCTEM JIMHEHHBIX YPAaBHEHH.

8 KNIACC

Yucia 1 BBIYUCICHUA



KBagparupiii kopeHb u3 uyucna. [loHsTne 00 WPpaMOHATBLHOM YHCIIC.
JlecaTruHble TPUOIMXKEHUSI UPPALIMOHANIBHBIX uncen. CBoilcTBa apu(MEeTHUECKUX
KBaJpaTHBIX KOPHEN U UX MPUMEHEHUE K MPEeoOPa30BAHUIO YUCIIOBBIX BhIPAKEHUN
Y BBIYUCJIEHUAM. [eiCTBUTEIbHbIE YHCIIA.

Crenenb ¢ 1enbIM oKa3aTesaeM U e€ cpoiicTBa. CTaHaapTHAas 3aMKCh YHUCIa.

Aure0panvecKkue BbIPaKeHust

KBagpaTHbIil TpEXUIIEH, pa3oKEHUE KBaIPATHOIO TPEXUIIEHA HA MHOXKHUTEIH.

Anrebpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil polwu.
CroxeHue, BBIUMTAHHE, YMHOXKEHHE, JICJICHHE alreOpamdecKkux ApoOer.
PartmonanbpHbIe BEIpXKEHUS U UX TPeoOpa3oBaHue.

YpaBHeHHus] 1 HEPABEHCTBA

KBagparnoe ypaBHenue, popmyiia KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema
Buera. Pemenune ypaBHeHWN, CBOIAIIMXCS K JMHEWHBIM M KBaJIPAaTHBIM.
[Ipocreiimme qpoOHO-palOHANbHBIE YPABHEHUS.

I'paduueckas uHTEpIpeTalvs ypaBHEHUI C ABYMS MEPEMEHHBIMU U CHUCTEM
JVHENHBIX YpaBHEHUN C JBYMs NEpEeMEHHbIMU. [Ipumepsl pelieHuss cucrem
HEJIMHEUHBIX YPABHEHUM C IByMs IEPEMEHHBIMU.

Pelienune TeKCTOBBIX 3a/1a4 anredpandeckuM CrocoOoM.

HucnioBble HEPABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ OAHON NEPEMEHHOM.
PaBHOCUIIBHOCTE HEpaBeHCTB. JIMHEWHbIE HEPABEHCTBA C OIAHOM IEPEMEHHOM.
CucreMbl TMHENHBIX HEPABEHCTB C OJJHOM NIEPEMEHHOM.

DOyHKIMHA

[Tonsitue dpynkiuu. O6IaCTh ONMPEEICHHS U MHOKECTBO 3HaUCHUN (DYHKIIUU.
Crioco0bl 3a1anust PyHKITUH.

I'paduk pynkuuu. Yrenue cpoiictB (ynkuuu nmo e€ rpaduky. Ilpumeps
rpa@uKoB QyHKIHMA, OTpaKaIOIIUX PeAIbHbIE TPOLIECCHI.

OYHKIMK, OINHUCHIBAIOIINE TPSIMYI0O M OOpaTHYIO MPOINOPIHOHATIBHBIC
3aBHCHMOCTH, HX rpaduki. Oyukuun Y = X2, y = X3, y = VX, y=|x|. Ipaduaeckoe
pEIIEHNE YPABHEHUN U CUCTEM YPABHEHUIM.

9 KIIACC

Yucia v BLIYHCTIEHUS

ParnmonanpHbIe Ynclia, UppallMOHAIBHBIC YHCIIa, KOHEUHbIE M OCCKOHEYHBIC
JeCsITUYHbIC ApoOH. MHOXKECTBO JEeHCTBUTEIBHBIX YHCEN, JEUCTBUTEIbHBIC YKCIa
KaKk OECKOHEUHbIEC JECATUYHBIE ApoOM. B3auMHO OJIHO3HAYHOE COOTBETCTBHUE
MEXKIY MHOKECTBOM JECHCTBUTEIBHBIX YUCENI U KOOPAMHATHOM MPSIMOU.

CpaBHeHHE JCHCTBHUTENIBHBIX UHCEN, apu(pMETHYECKHue JEeUCTBUSA C
JICUCTBUTEIILHBIMH YHCIIAMH.



Pasmepbl OOBEKTOB OKPY’KAIOLIETO MHPA, JIUTEIBHOCTh TMPOIECCOB B
OKpPY>KAIOIIEM MHPE.

[Ipubnmx€HHOE 3HAYEHUE BEJIMYMHBI, TOYHOCTh NpUOIMkeHud. OKkpyrieHue
yucen. [Ipuknaka u onieHka pe3yiabTaTOB BEIYMCICHUMN.

YpaBHeHUs] U HEPABEHCTBA

JIuneliHOE ypaBHEHME. Pemenne ypaBHEHUM, CBOASIIMXCS K IMHEUHBIM.

KBanmpaTHoe ypaBHeHME. PelieHne ypaBHEHUN, CBOASIIMXCSA K KBAaApaTHBIM.
bukBanparnoe ypaBHenue. [Ipumepsl pemieHrns: ypaBHEHUM TPETbE U 4ETBEPTOU
CTEIICHEN PA3JI0KEHUEM HA MHOKHUTEIIN.

Pemenne npoOHO-pallMOHANIBHBIX YpaBHEHMM. PemieHue TEKCTOBBIX 3aaad
anredpanvyeckuM METOJIOM.

VYpaBHeHHe ¢ ABYyMs NEpEeMEHHBIMU U ero rpaduk. PerieHue cucrem IBYX
JIMHEWHBIX YPABHEHHUH C IByMs IIEpEMEHHBIMU. Pelienre cucreM IByX ypaBHEHHH,
OIHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpoil creneHu. ['paduueckas
WHTEPIIPETalNs CUCTEMBl YPABHEHUN C IBYMsSI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3aJa4 alredOpanyeckuM crocooom.

YucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM INEepeMEHHOM. PemeHne crucrem
JVHEWHBIX HEPAaBEHCTB C OJHOW TmepeMeHHoW. KBagpaTHble HEpaBEHCTBA.
I'padmueckas uHTEpIpeTaldss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

DOyHKIMHA

KBagpatuunas ¢dynkuus, e€ rpadpuk u cBoiictBa. [lapaborna, KoopauHaATHI
BEPIIMHBI TapabOIIbl, OCh CAMMETPHUHU MTapaOOIIBI.

Ipaduxu Gyukmumii: y = kx, y = kx + b, y = kix, y = x3, y = VX, y = |x| u ux
CBONCTBA.

YucJi0BbIC MOCTIEA0BATEIbHOCTH U MPOrPEeCCUH

[ToHsiTHE YKMCIOBOW MOCIENOBATEIBHOCTU. 3aJaHUE IOCJIEN0BATEIbHOCTH
peKyppeHTHON hopmyIoit u popmyIioi N-ro djieHa.

Apudmernueckas U reoMerpuueckas mnporpeccud. @opmyisbl N-ro 4jieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI MEPBHIX N YICHOB.

N3o0paxxkeHne uaeHOB apru(METHUYECKOH M TeOMETPUUYECKOM IPOTpPecCHid
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTHU. JIMHEWHBIM M 3KCIOHEHIHAIbHBIM POCT.
CI10KHBIE TPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHMSA 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 IPOHUIOMY M HACTOAIIEMY POCCHUHCKON
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 IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pead3aluu €ro
opaB, MpPEICTAaBICHUEM O MaTeMaTHYEeCKMX OCHOBaX (DyHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SABJICHUH, MPOLEAYp TpakIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO 3TUYECKUX MPOOJIEM, CBI3aHHBIX
C NpPaKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN HAyKd, OCO3HAHHUEM BaXXHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B JACSITEIBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTHUBHOE Yy4YacTHE€ B PpEIIEHUU MPAKTUYECKUX 3a]ay
MaTEMaTUYECKOM HAIpPABJICHHOCTH, OCO3HAHHEM BA)KHOCTH MAaTEMaTUYECKOIO
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 NOTPEOHOCTE;

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:

OpUEHTALlME B JIEITEIbBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HbBIX
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) ¢usnyeckoe BocnmuTaHHe, (POpPMHMPOBAHHE KYJIbTYPblI 3A0POBbSA H
IMOLMOHAJILHOIO0 0JIaronoJy4ms:

TOTOBHOCTBIO TPUMEHSATh MAaTEMaTUUYECKUE 3HAHHUS B HHTEpecax CBOETO
30pOBbsl, BENEHUS  370pOBOro  oOpa3a KHU3HM  (300pOBOE  IHTAHUE,
cOAaHCUPOBAaHHBIA PEXUM 3aHATHUH U OTAbIXa, peryyspHas Quandeckas
AKTUBHOCTH ), CQOPMUPOBAHHOCTHIO HABBIKA pe(IIEKCUU, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOTro e MpaBa IPyroro 4ejioBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTAHME:

OpUEHTALHNEN HAa IPUMEHEHNE MATEMATHYECKUX 3HAHUM JIJIs1 peIIeHUs 3a1a4 B
00JIaCTH COXPAHHOCTU OKPY’KaIOILEH Cpeibl, INIAHUPOBAHUS TTOCTYIIKOB U OLICHKH
UX BO3MOJKHBIX MOCJIEACTBUM AJIsl OKPYXKAIOIIEH cpe/ibl, 0OCO3HAHUEM I100aIbHOTO
XapakTepa 3KOJOTHYECKUX poOJieM U IMyTell UX pelieHHs;

8) ajanTanus K M3MEHAIMMCH YCJIOBHAM COLMAIBHON W NPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBUSAX HEONPEIEIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUUTHCS y APYIHX JIOAEH, MpUoOpeTaTb B COBMECTHOM AESITEIbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHLIUU U3 OIbITA IPYTUX;

HEOOXOJUMOCTBhIO B (OPMHUPOBAHMM HOBBIX 3HAHWW, B TOM YHUCIE
(GopMyIupOBaTh UJIEU, TOHITUS, TUTIOTE3bl 00 00BEKTAX U SIBICHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(QUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEN, IUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYalUlO, BOCIHPHUHHUMATH
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TPEOYIOUIMII KOHTpPMEp, KOPPEKTHUPOBATH
IpPUHUMAaeMble pEIICHUsT U ACUCTBUS, (OPMYyIHPOBATh U OLCHUBATh PHUCKU U
NOCJIEICTBUSL, POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA

Ba3oBble Jjoruueckue aeicTBUA:

e BBISBJIATh U XapaKTEPHU30BaATh CYNIECTBCHHBIC MPU3HAKK MAaTEMaTHYECKUX
OOBEKTOB, TMOHSTHM, OTHOIICHHN MEXIy MOHATUSIMHU, (DOPMYIUPOBATH
ONpEeAECICHUs] TOHATUH, YyCTAHABIMBATh CYIIECTBEHHBIM  IPU3HAK
KJIaccuUKaIllii, OCHOBAaHMUS JJii OOOOIIEHHUS U CpPaBHEHUS, KPUTECPUU
MPOBOAMMOTO aHAJIN3a;

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



BBISIBJSITD ~ MATEMAaTHMYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
npoTUBOpeurss B (akTax, AaHHBIX, HAOIMIOJEHUSAX U YTBEPKICHUSX,
npeasiaraTh KpUTEPUU JIJIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;
JieNlaTh BBIBOJBI C MCIIOJNb30BAHUEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX U
WHYKTUBHBIX YMO3AKIFOUEHHH, YMO3AKIFOUEHH 110 aHAJIOTUH;
pa30upaTh J10Ka3aTeNbCTBA MATEMATHUYECKUX YTBEPXKIECHUN (MPSIMbIE U OT
MPOTUBHOTO), MPOBOAUTH CAMOCTOSATENIHO HECIOXXHBIE JI0KAa3aTebCTBA
MaTeMaTHYeCcKUX (PaKkToB, BBICTpaMBaTh apryMEHTAlM0, TPUBOAUTH
IpUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATHh CIOCOO penieHus ydyeOHOM 3ajaud (CpaBHUBATH HECKOJIBKO
BApUAaHTOB pEUIEHMs], BbIOMpaTh Haubonee MNOAXOASAMUNA C YUYETOM
CaMOCTOSITEJILHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble HcaiaeaA0BaTe/JIbCKIe I[eﬁCTBHﬂ:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIICAOBATEIbCKANH HHCTPYMEHT TO3HAHHMS,
(GbopMyIMpOBaTh BONPOCH], (UKCHUPYIONIME MPOTUBOpEUne, Mpodiaemy,
CaMOCTOSITENIFHO YCTaHABJIMBATh HMCKOMOE U JaHHOe, (OpPMHUPOBATH
THIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3UIUIO, MHEHUE;

MPOBOJIUTH IO CAMOCTOSATEIBLHO COCTABICHHOMY IUIAHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIICOBAHHUE IT0 YCTAaHOBJICHHIO OCOOCHHOCTEH
MaTeMaTHYECKOro 00BbeKTa, 3aBUCUMOCTENH 0OBEKTOB MEXKTy COOOI;
CaMOCTOSITENILHO (hOpPMYJIHPOBAaTH OOOOIIEHUSI U BBIBOABI IO pe3yjbTaTaM
MPOBEAEHHOTO HAOJIOEHUS, WCCICIOBAHMS, OICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIIECHHIA;

IIPOTHO3MPOBATh BO3MOXKHOE Pa3BHTHE INIpOIlecca, a TAKKE BBIIBUTATH
IIPEJIITOJIOKEHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISIBIISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HWH(OpMAIUU, JTaHHBIX,
HEOOXOJIMMBIX JJIsl PEILICHUS 3a/1auu;

BBHIOMpaTh, aHAIU3UPOBATh, CHUCTEMATHU3UPOBATh W HUHTEPIPETUPOBATH
uH(}OpMaIMIO pa3TUYHBIX BUIOB U (POPM IIpeICTaBICHNUS;

BBIOMpATh (GOpMy TpeACTaBiICHUS HHPOpPMAIMK U HWLUIIOCTPUPOBATH
perraemMple 3amadd CXeMaMH, JuarpaMMaMid, WHOW TpaduKkod W HX
KOMOMHAIUSIMU,

OLICHMBATh HAAEKHOCTh WH(OpPMAIMU TIO KPUTEPHUSAM, MPEAJIONKEHHBIM
y4HUTENIeM Uil CHOPMYITHPOBAHHBIM CAMOCTOSTENBHO.

KOMMyHI/IKaTI/IBH])Ie YHuBeEpcajibHbIC yqeﬁnble HeﬁCTBHﬂ:

BOCIIPUHUMATDH U (bOpMy.TII/IpOBaTB CYKIACHUA B COOTBECTCTBUM C YCIIOBUAMU
H OCJIIsIMHA O6H16HI/I$I, ACHO, TOYHO, 'PAMOTHO BbIPpAXXATh CBOIO TOYUKY 3PCHUA



B YCTHBIX M IMCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS 10 XOJy PELICHHUS
3a/1a4yu, KOMMEHTUPOBATh MOJYyYE€HHBIN pPe3yJIbTaT;

e B X07€ 00CYXIE€HHs 33J]aBaTh BOIPOCHI 10 CYIIECTBY 00CYKIAEMOI TEMBI,
poOJIEMBI, pelaeMoil 3a/1auu, BHICKAa3bIBATh UCH, HAIICJICHHBIE HA MTOUCK
pELICHMS, COIOCTaBIATh CBOM CYXKIEHUA C CYXICHHUSAMH JIPYTUX
YYaCTHUKOB Juanora, oOHapy>KUBaTh Pa3jIMuyMe€ U CXOACTBO IMO3HIMH, B
KOPPEKTHOU GopMe hopMyIupoBaTh pa3HOTIacHs, CBOM BO3PAKEHNUS;

e IPEACTABIATH  pE3yabTaTbl  PEIICHWS  3aJayd,  OKCIIEPUMEHTA,
UCCJIEIOBaHMsI, MPOEKTA, CAMOCTOSITEILHO BRIOUPATH (pOpMAT BBICTYIUICHUS
C YU€TOM 3aJa4 NPE3EHTALNH U OCOOCHHOCTEN ay/IUTOPUH;

e TIOHMMATh U UCIOJIH30BATH MPEUMYIIECTBA KOMAaHIHON U UHANBUYAJIbHON
paboTHI MpU PEIICHUH YYECOHBIX MAaTEMAaTHYECKUX 3a71aY;

e IPUHUMATH L€ COBMECTHOM AEITEIbHOCTH, TUIAHUPOBATh OPraHU3aLHI0
COBMECTHOM paboThl, pacmpenensiTb BUIBI padoT, JOrOBapUBAThHCA,
00CyX/1aTh MPOLIECC U Pe3yNbTaT padoThl, 00001IaTh MHEHHUSI HECKOJIBKUX
JIIOJICH;

e YyYacTBOBaTh B TPYIIOBbIX (opmax paboTsl (00cykaeHHs, OOMEH
MHEHHUSIMH, MO3TOBBIE LUTYPMbI U IPYTHE), BBIMOIHATH CBOIO YacTh padOThI
U KOODAMHHUPOBATH CBOM JEHCTBUSA C JPYTUMHU YJI€HAMH KOMAaH]IbI,
OLICHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIIMN NMPOAYKT MO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PerynsiTuBHbIe YHMBepcajbHbIe YUeOHbIe 1elCTBUS
Camoopranusanus:

e CaMOCTOSITEJIBHO COCTABJIATH ILJIaH, aJITOPUTM pEUIEHUs 3aAadd (W €ro
4acTh), BBIOMpATh CHOCOO PEIICHHS C YU4ETOM HMMEIOIINXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBaTb M KOPPEKTUPOBATH
BapUaAHTHI pelIeHUM ¢ yu€TOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJ/Ib, JMOLMOHAIbHBIN HHTEJVIEKT:

e BJIAJIETh CIIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJISI IPOLIECCa U pe3yJibTaTa
pelIeHus] MaTeMaTUYeCKOH 3a1auu;

e TMPEIBUICTH TPYIHOCTH, KOTOPHIE MOTYT BOZHUKHYTH ITPH PEIICHUHU 3a1a4H,
BHOCHUTH KOPPEKTUBHI B JIEITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HalJIEHHBIX OIIMOOK, BBISIBJIEHHBIX TPYIHOCTEH;

e OIICHUMBATH COOTBETCTBUE PE3yJIbTATa JACATEIHLHOCTU MTOCTABICHHON LIETH U
YCIIOBUSIM, OOBSICHATh HMPUYUHBI JOCTUKEHUSI WM HEAOCTHXKEHHUS LIeNu,
HaxXOJIUTh OMMOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI



K xoHmy oOyuenuss B 7 KJjacce OOy4arOlIMiiCsl TMOMYYHUT CIEAYIOIIHE
IpEeIMETHBIE PE3YJIbTATHI:

Yucaa v BbIYUCTICHUS

BrinonHsaTh, coyetass yCTHbIE W MUCHhMEHHBIE MNPUEMBI, apuMeTHUecKue
JNEUCTBUS C PAllMOHAJIbHBIMU YU CIIAMU.

Haxonuth 3HayeHUsi YUCIOBBIX BBIPAKEHHM, MPUMEHSITh pazHOOOpa3HbIe
crocoObl U MPUEMBI BBIUMCICHUSI 3HAYEHUIN JPOOHBIX BBIPAKEHUM, COJAEPIKALIUX
OOBIKHOBEHHBIE U JIECSITUYHBIE APOOH.

[TepexoauTts OT oaHON (hOpMBI 3amucH Yucen K Apyrod (mpeoOpa3oBBIBaTh
JECATUYHYIO TpOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU
B 0€CKOHEYHYIO JECATUYHYIO IPOOH).

CpaBHUBaATh U yNOPSAI0YMBATH PAlUOHAIIBHBIEC YUCTIA.

OKpyriaTh yucna.

BBINONMHATS NPUKUIKY U OLEHKY pe3yJbTaTa BHIYMCICHHM, OLIEHKY 3HaYeHUI
YUCJIOBBIX BBIPAKECHHI. BBINONHATE AEHCTBHS CO CTENEHSMHU C HATYpajlbHBIMU
MOKA3aTEISIMH.

[IpuMeHATH NPU3HAKU ACIMMOCTH, Pa3JIOKEHUE HA MHOKUTEIN HATYpPaIbHBIX
qucell.

Pemate mpakTHKO-OpUEHTHUPOBAHHBIE 3aJ1aud, CBSI3aHHBIE C OTHOLLIEHHUEM
BEJIMYMH, MPONOPLHOHAIBHOCTHIO BEJIMYHMH, IPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl PELICHUs 33Ja4 ¢ YYETOM OTPaHUYEHHI, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpuBaeMbIX 0OBEKTOB.

AuredpanvecKkue BbIPaKeHUs!

Hcnonb30Barh anredpandeckyro TEPMUHOIOTHIO U CUMBOJIUKY, IPUMEHSTH €€
B IIPOLIECCE OCBOEHUSI y4eOHOT0 MaTepHaia.

Haxonute 3HaueHusi OyKBEHHBIX BBIpQXEHUU NPU 3aJaHHBIX 3HAYCHHUSIX
NIEPEMEHHBIX.

BrinmonHsATe mpeodpa3zoBaHus LETOT0 BHIPAXKEHUS B MHOTOUJICH TPUBEACHUEM
NOJO0OHBIX CaraéMbIX, PACKPhITHEM CKOOOK.

BpINOMHATE yMHOXKEHHE OJHOYJIECHA HAa MHOTOWIEH W MHOIOYIEHa Ha
MHOTOWIEH, TPUMEHATH (DOPMYJIIBI KBaJIpaTa CyMMbI U KBaJipaTa pa3HOCTH.

OcCyIIecTBIATh PA3NOKEHUE MHOTOWIEHOB HA MHOMKHTEIU C IOMOILIBIO
BBIHECEHUS 32 CKOOKM OOLIEr0 MHOXKHUTENS, TPYNIIUPOBKU CIaraeMblX, IPUMEHEHUS
(bopMyI1 COKpaIIEHHOTO YMHOKEHUS.

[IpumenaTs npeobpa3oBaHUs MHOTOWICHOB JIJI PEUICHUST Pa3IUYHbIX 3a7a4
U3 MAaTEMAaTHKHU, CMEXHBIX IPEIMETOB, U3 PEATbHON MTPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEH C HATYpPaJbHBIMU NOKA3aTEISAMHU IS
npeoOpa30BaHus BbIPAKECHHI.

YpaBHeHUs] U HEPABEHCTBA



Pemare nmHEHHBIE YpaBHEHHS C OJHOW IEPEMEHHOM, NPUMEHSSI NpaBHIIA
Mepexoia OT UCXOJTHOTO YPABHEHUS K PABHOCUILHOMY eMy. [IpoBepsTh, sBisieTcs
JIM YKCJIO KOPHEM YPaBHEHHUS.

[IpumensaTs rpaduueckrie METOIbI IPU PEIICHUH JTUHEHHBIX YPaBHEHUHN U UX
CHCTEM.

[TonOGupate mnpuMepsl Map YKCEN, SBISIOUUXCA PEIICHUEM JUHEHHOIrOo
YpPaBHEHHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHON MJIOCKOCTH IpaUK JUHEHHOTO YpaBHEHUS C IBYMsI
EePEMEHHBIMH, MOJIB3YSACh TPAPUKOM, TPUBOIUTH TPUMEPHI PEIICHUS YPABHEHUS.

Pemate cuctemsbl 1ByX JIMHEWHBIX YPABHEHUH C ABYMsI IEPEMEHHBIMU, B TOM
yuce rpaduyecKu.

CocraBisiTh W pewmarh JUHEHHOE YPAaBHEHUE WIM CUCTEMY JIMHEHHBIX
YPaBHEHHUM MO YCIIOBHIO 33J]a41, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
331441 MOJyYEHHBIN pPE3yJIbTarT.

DOyHKUIMHA

N300pakaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHE 33/ IaHHBIM
KOOpJAWHATaM, JIy4H, OTPE3KHU, HHTEPBAJIbI, 3aIIUCHIBATh YACIOBBIE TPOMEKYTKHU HA
anreOpanveckoM si3bIKE.

OTMeuarh B KOOPJIMHATHOW IUIOCKOCTH TOYKH IO 33/IaHHBIM KOOpJMHATAM,
CTpOUTH rpaduku TUHEHHBIX GyHKIUi. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh € TOMOIIBI0 (PYHKIUNA H3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIIMYMHAMH: CKOPOCTb, BpEMSs, PACCTOSIHUE, I[€HA, KOJMYECTBO, CTOUMOCTb,
IPOU3BOAUTEILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuts 3HaueHHE PYHKIMU 110 3HAYCHHIO €€ apTryMeHTa.

[Tonumate rpaduueckmii coco0 MpeACTaBICHUS W aHanMM3a WHQOpMAIUH,
U3BJIEKATh U UHTEPIPETUPOBATH HHPOPMAITUIO 13 TPAPUKOB PEATbHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.

K xonmy oOydenuss B 8 kJjacce OOy4aromuics TMOTYYUT CIEAYIONINE
MPEIMETHBIE PE3YJIBTATHI:

Yucia 1 BBIYUCICHUA

Hcnonp30BaTh HAdalbHBIE TMPEICTABICHUS O MHOXECTBE JIE€MCTBUTEIBHBIX
YyuCen JJIsl CPaBHEHUS, OKPYTJICHHUSI U BBIYMCIIECHUM, N300paxaTh ACHCTBUTEIbHBIC
Yyyciia TOYKaMU Ha KOOPAMHATHOM IIPSIMOM.

[IpumMeHaTy TOHATHE apU(METUUYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpAaTHbIE KOPHU, UCIIONB3YS MPU HEOOXOAMMOCTH KAJIbKYJSATODP, BBIMOJIHSITH
npeoOpa3oBaHusl BBIPAXKEHUM, COACPKAIIUX KBAJAPATHBIE KOPHH, HCIOIB3YS
CBOMCTBA KOPHEM.

Hcnonb3oBark 3anmucu OONBIIMX M MaJIbIX YUCET C MOMOIIBIO JECATUYHBIX
npobeii u creneHelt yucia 10.



Asre0panvecKue BbIPaKeHUs!

[IpuMeHATP TOHATHE CTENEHW C LEIbIM NOKA3aTEJIEM, BBIIOJHSATH
npeoOpa3oBaHusl BEIPAXKEHUH, COJIEpKAITUX CTENEHHU C LEJIbIM IMOKa3aTeJIeM.

BhINONMHATH TOXKIECTBEHHBIE MPE0OPA30BAHMS PAllMOHATBHBIX BEIPAKEHUN Ha
OCHOBE MPaBWJI ACHCTBUIN HaJ MHOTOUYICHAMH U areOpandecKuMH APOOSIMH.

PackianpiBaTh KBagpaTHBINA TPEXUWIEH HA MHOXKHUTEIIH.

[IpumensTh mpeoOpazoBaHus BRIPAKECHUH IS pEIICHUS Pa3IudYHbIX 3a7a4 U3
MAaT€MaTHKH, CMEXHBIX ITPEIMETOB, U3 PEATIbHOU MIPAKTUKHU.

YpaBHeHUs] H HEPABEHCTBA

PemaTe nuHelHbIC, KBAJIpaTHbIE YPAaBHECHUS W pallMOHAIbHBIC YpPAaBHEHUS,
CBOJSILIMECS K HUM, CHCTEMBI IByX YPABHEHHI C IBYMSI IEPEMEHHBIMH.

[IpoBoauTh mpocTenmme UCCIEA0BaHUsl YPABHEHUM U CUCTEM yPaBHEHUU, B
TOM YHCJIE ¢ TIPUMEHEHUEM TpaduuecKuX MpeacTaBiIeHni (YCTaHABIUBATh, UMEET
T ypaBHEHUE WJIM CHUCTEMA YPABHEHUM PELICHHS, €CIM HUMEET, TO CKOJBbKO, W
npouee).

[lepexoauTs OT ciioBecHON (HOPMYITUPOBKM 3alauu K e€ anreOpandeckoin
MOJEA C TIOMOIIBID COCTABIICHUS YPABHEHUS WJIM CHCTEMBl YPaBHEHHUI,
WHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 33J1a4M MOJTYYEHHBIN PE3yJIbTaT.

[IprMeHsTh CBOMCTBA YUCIOBBIX HEPABEHCTB JJISI CPABHEHUS, OLICHKH, PEIIATh
JUHEWHBIC HEPABEHCTBA C OJIHOM IIEPEMEHHOM 1 UX CHCTEMBI, J1aBaTh rpaUIeCKyIO
WJUTIOCTPALMIO0 MHOKECTBA PEIIEHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIMHA

[ToHuMaTh U KUCMOIB30BATh (PYHKIIMOHAIBHBIE TOHSATUS U SA3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYCHMS), OMPENeiaTh 3HAUeHHE (DYHKIMH MO 3HAYCHUIO
apryMeHTa, ONPEACNISITh CBOMUCTBA PYHKITUH 10 €€ rpaduKy.

Ctpouts rpaduku 3J1eMeHTapHbIX QYHKIMA BUAA:

y =k/X,y=x2,y=x3,y = [X|, Y = VX, OIIHCBIBATb CBONCTBA YHCIOBOIT (yHKIMH
1o e€ rpaduky.

K koHmy oOydenuss B 9 kiacce oOyyarOmUCA MOJYYUT CIEAYIOIINE
NPEAMETHBIE PE3YIIBTATHI:

Yucia v BIYUCTICHUS

CpaBHMBATH M yHOPSAOYMBATH PAIMOHAIBHBIE U UPPALUOHAIBHBIC YUCIIA.

Brinonusts apudmeTnueckue NelCcTBUS ¢ pallMOHAIBHBIMY YK CIIaMU, COUETAast
YCTHBIE U MHUCbMEHHBIE MPUEMBI, BBIINOJIHATH BBIYMCICHUS C UPPALMOHAIBHBIMU
YU CIIAMU.

Haxonute 3HaueHUs CTENEHEN C LENBIMU MIOKA3aTEIAMU U KOPHEN, BBIYUCIIATD
3HAYEHHS YUCIIOBBIX BBIPAKCHUM.

OKpyrisiTh [EUCTBUTENbHBIC YHWCIIA, BBINOJHATh MPUKUAKY pe3yJibTara
BBIUMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.



YpaBHeHUs] H HEPAaBEHCTBA

Pemiats nuHeliHbIe U KBaJIpaTHBIEC YPABHEHUSI, YPABHEHUS, CBOISIIIIUECS K HUM,
npocTeime ApoOHO-paAIIMOHATBHBIC YPAaBHEHUSI.

Pemats cuctembl ABYX JIMHEMHBIX YpaBHEHUW C ABYMsI NMEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHUI, B KOTOPBIX OJTHO YPAaBHEHUE HE SABISETCS JIMHEUHBIM.

Pemiath TekcTOBBIE 3ajauu  ajreOpamndeckuM CrocoOOM C  MOMOIIBIO
COCTaBJICHUS YPABHEHUS UM CUCTEMBI JIBYX YPaBHEHUM C IByMs IEPEMEHHBIMH.

[IpoBoauTe mpocrenme UCCIEA0BaHUs YPABHEHUM U CUCTEM YpPaBHEHUH, B
TOM YHCJIE C IPUMEHEHUEM TpadUUuecKuX MpeICTaBlIeHn (YCTaHaBIIMBATh, UMEET
JU ypaBHEHUE WIM CHUCTEMa YPaBHEHUM PEIICHUS, €CIU UMEET, TO CKOJbKO, U
npouee).

Pemate nuHeliHbIE HEpPAaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, HM300pakaTh
pelIeHre HEPABEHCTB HA YHUCJIOBOM MPSIMOM, 3alUCHIBATH PEIICHUE C MOMOIIBIO
CUMBOJIOB.

Pemlatb  cucTeéMBl  JTMHEHWHBIX  HEPABEHCTB, CHUCTEMbl  HEPAaBEHCTB,
BKJIIOYAIOIIME KBAJpaTHOE HEPABEHCTBO, M300pa)xkaTh PEIICHUE CHUCTEMbI
HEPABEHCTB Ha YUCJIOBOM MPSIMOM, 3alUCHIBATh PEIICHUE C TOMOIIBIO CHMBOJIOB.

Hcnonb3oBaTh HEpaBEHCTBA MPU PEIICHUU PA3IMYHbBIX 3a]1a4.

DOyHKUMHA

Pacnio3naBate (yHKIMM W3y4eHHBIX BHAOB. [loKka3piBaTh CXEeMaTUYECKU

pacIoyioKeHUE Ha KOOPIMHATHOM TNTIOCKOCTH rpadukoB GpyHKIUH Brga: Y = KX, y =
kx + b,y =k/x,y = ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3HaUYCHHii
KO2(pPUIIMEHTOB, ONMMCHIBATH CBOMCTBA (DYHKITUH.

Ctpouth U n300paxaTh CXeMaTHYECKU rpauKu KBaJAPAaTUYHBIX (PYHKIUH,
OINMCHIBATh CBOMCTBA KBaIpaTHUHBIX (PYHKIUH MO UX rpaduxam.

Pacnio3naBathe kBagpaTHuHyo QyHKIUIO 10 (opMylie, TPUBOJUTH TPUMEPHI
KBaIpaTUYHBIX (DYHKLMIA U3 peabHOM )XKU3HU, PUBUKHU, T€OMETPUH.

Yucyi0BbIe MOCIe10BATEIbHOCTH W IPOrPecCUuM

Pacnio3znaBath apupMeTHUECKYI0 U TEOMETPUUECKYIO POTPECCUU TIPU Pa3HbIX
crioco0ax 3aJjaHus.

BbINMONHAT  BBIYMCIEHHS C HCIOOJB30BaHHEM (opmMysn N-ro 4ieHa
apu(pMeTUYECKON U reOMEeTPUUECKOI MPOTrPeCCHid, CyMMbI IIEPBBIX N UJICHOB.

N300paxkaTh uiI€HBl MOCJIENI0BAaTEIbHOCTH TOYKAMM Ha KOOPAMHATHOM
IJIOCKOCTH.

Pemate 3amaum, CBSI3aHHBIE C YHMCIOBBIMH IOCJEI0BATEIBHOCTSMU, B TOM
quciie 33a4d U3 peanbHOM JKU3HU (C MCIIOJIb30BAHUEM KaJIbKYJISATOPA, HUPPOBBIX
TEXHOJIOTHU).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KoJsunyecTBo 4acoB
HaumeHoBaHue pa3ie/ioB U TeM JuiekTpoHHbIE (HUGpoOBbIE)
Ne n/m KoHnTpoibHbIe
NMPOrpamMmbl Bcero o0pa3oBaTesibHbIE PeCypChl
padoThI
1 Yucna v BeiuKciieHus. PanimonanbsHbie o5 1 bubmuotexa [IOK
qyucia https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
2 Anrebpanyeckue BhIPAXKEHUS 27 1 httos://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥ paBHCHHS U HEpABEHCTRa 20 1 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 K . O 24 1
OOPAMHATEI H rpaguicH. DyHKiin https://m.edsoo0.ru/7f415b90
b K
5 [ToBTOpeHUE 1 0600IICHNE 6 1 nommorexa 1O

https://m.edsoo.ru/7f415b90

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5


https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KUIIACC

Ne i/

10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HaumeHoBaHue pa3iesioB U TeM
MpOrpaMmbl

Yucna u Beruucnenus. KpagparHuele KOpHHA

Yucaa v Berauciienus. CTeneHs ¢ O CJIbIM
IMOKa3aTcjiIcM

Anredpanyeckue BbIpaXKEeHHUS.
KBagpatsslii TpEXuieH

AnrebpanyuecKue BHIPaXKECHUS.
Anrebpanueckas 1pooOb

VYpaBHeHus u HepaBeHCcTBa. KBagpaTHbie
ypaBHEHUS

VYpaBHeHUs U HepaBeHCTBA. CHCTEMBI
yYpaBHEHUN

VYpaBHeHus u HepaBeHCcTBa. HepaBeHcTBa
Oynkiuu. OCHOBHBIE OHSTHS
Oynkiuy. YucnoBeie GyHKITUN

[ToBTOpeHue u 0600ImIeHNE

Koaun4decTBo 4acoB

Bcero

15

15

15

13

12

102

KounTtposabHbie
padoThbI

JueKkTpoHHbIe (LM PpOBbHIE)
o0pa3oBaTesibHbIE PeCypChl

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
https://m.eds00.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8



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

Koaun4decTBo 4acoB

HaumeHoBaHue pa3/ieioB U TeM daekTpoHHbIe (LM (PpoBbIE)

Ne ni/m KonTpoabHbIe
NMPOrpamMMmblI Bcero o0pa3oBaTeIbHbIE PeCypPChI
padoTsbI
Uucna u BerauciaeHus. JleiicTBUTEIbHBIC 9 0 bubmuoreka [JOK
yucia https://m.edso0.ru/7f419d08
YpaBHEHUs U HEPABEHCTBA. Y PABHEHUS C 14 1 bubnnoreka [IOK
OJIHOM MEPEMEHHOU https://m.edso00.ru/7f419d08
VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI 14 1 bubmmoreka [JOK
YpaBHEHUU https://m.edso00.ru/7f419d08
bu6nuoreka [JOK
. 1
VYpaBHeHus 1 HepaBeHCTBAa. HepaBeHcTBa 16 httos://m.edsoo.ru/7f419d08
bu6nmmoreka [IOK
Pyt 16 1 https://m.eds00.ru/7f419d08
bubmuoreka [JOK
4 1 1
HCHOBRIC TOCACAOBATEILHOCTH > https://m.edso0.ru/7f419d08
IToBTOpenue, 00001IEHNE, CUCTEMATU3ALIUS 18 1 bubnnoreka [IOK
3HaHUI https://m.edsoo0.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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IHOYPOYHOE IINTAHUPOBAHMUE

7 KIIACC
Ne ni/m Tema ypoka

1 [lonsTHE panMoHaIBLHOTO YKCIIA

9 Apudmernueckue 1eHCTBUS C palliOHAIBHBIMU
YHCcIaMU

3 ApudmeTnueckue JeHCTBHS C palliOHAIbHBIMU
quciIaMu

4 Apudmernueckue 1eHCTBUA C palliOHAIBHBIMU
YHCcIaMU

5 Apudmerndeckne IeHCTBHUA C palliOHATBHBIMU
quciIaMu

6 Apudmernueckue 1eHCTBUS € palliOHAIBHBIMU
YHCcIaMH
CpaBHeHue, ynopsiJOunBaHue PallMOHAIBHBIX YUCET
CpaBHeHue, ynopsiJOuMBaHUE PALIMOHAIBHBIX YHCET
CpaBHeHue, yHnops104MBaHUe pallMOHAIbHbBIX YHCEI

10 CreneHb ¢ HATYpaJbHBIM [TOKA3aTEIEM

11 CreneHb ¢ HATYpaJbHBIM [TOKA3aTEIEM

12 CreneHb ¢ HaTypaJbHBIM [10KA3aTEIEM

13 CreneHb ¢ HaTypaJbHBIM IIOKa3aTeIeM

14 CreneHb ¢ HaATypaJbHBIM [TOKa3aTeIEM

Koaun4yecTBO 4acoB

Bcero

[EEN

R e T e = e T = R =

KonTtpoJsbHbie padoTsl

o

O O O O O o o o



15

16

17

18

19

20

21

22

23

24

25

26
27
28
29

Pemenne ocHOBHBIX 3a/1a4 Ha IpOOU, IPOLIEHTHI U3
peanbHON PAKTUKH

Pemenne ocHOBHBIX 3a/1a4 Ha IPOOH, MPOLICHTHI U3
peabHOM MPaKTUKH

Pemenne oCHOBHBIX 3a/1a4 Ha IpOOH, IPOLIEHTHI U3
peaIbHON IPAKTUKH

Pemenne ocHOBHBIX 3a/1a4 Ha IPOOH, MPOLICHTHI U3
peabHOM MPaKTUKH

[Tpu3sHaky AEIMMOCTH, PA3JIOKECHUA HA MHOKUTEIIN
HaTypaJIbHBIX YUCET

HpI/IBHaKI/I ACJIMMOCTH, PA3JIOKCHUA Ha MHOXUTCIIN
HATypaJIbHBIX YUCCII

Peanbubie 3aBucumocti. [Ipsmas u obpaTHas
MIPOTIOPITHOHAIBHOCTH

Peanbubie 3aBucumoctu. [Ipsimast u oOpaTHas
IPONOPLHOHAIILHOCTU

Peanbnble 3aBucumMocTt. [Ipsimas u obpatHas
MIPOTIOPIIMOHAIBHOCTH

Peanbubie 3aBucumoctu. [Ipsimast u oOpaTHas
IIPONIOPLUOHAIBHOCTH

KoHnTtponbHas pabota mo teme "ParmoHanbHbIe
gucia"

byKBEHHBIEC BBIpaXKEHUS

IlepemeHnHsble. JlonmyCcTUMBIE 3HAYEHUS TIEPEMEHHBIX
DopmyJibl

DopMysl

[ S S SN

o O O o



30

31

32

33

34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

[TpeoOpa3oBanre OYKBEHHBIX BBIpa)KEHUH,
packpeITHE CKOOOK Y NIPUBEICHUE TTOJO0HBIX
CJIaraeMbIx

[IpeoOpa3oBanne OyKBEHHBIX BBIPAKEHHIA,
PacKpbITHE CKOOOK M MPUBEICHHE MOJ00HBIX
cj1aracMbIX

[IpeobpazoBanue OyKBEHHBIX BBIpAXKEHUH,
PacKphITHE CKOOOK M MPUBEICHUE TTOTOOHBIX
cllaraeMbIX

[IpeoGpazoBaHrie OyKBEHHBIX BbIpaKEHUH,
packpeITHE CKOOOK M TIPUBEICHUE TTOJO0HBIX
cllaraeMbIx

CBolicTBa CTENIEHH C HATYPaJIbHBIM [10Ka3aTEIEM
CBoliCTBa CTENEHU C HATYpaJIbHBIM I1OKA3aTEIEM
CBolicTBa CTENEHU C HATYpaJlbHBIM IOKa3aTeIeM
MHorouneHsl

MHorouieHsl

CrnoseHue, BBIYUTaHUE, YMHO)KEHHE MHOTOYJICHOB
CnosxeHue, BBIYMTaHUE, YMHO)KEHHE MHOTOYJIEHOB
CrnosxeHue, BBIMUTAaHWE, YMHO)KEHHE MHOTOYJIEHOB
CrnosxeHue, BBIYUTaHUE, YMHO)KEHHE MHOTOYJICHOB
DopMyIIbl COKPAIEHHOTO YMHOKEHUS

DopMyIIbl COKPAIEHHOTO YMHOKEHUS

DopMyJIbl COKPAIEHHOTO YMHOKEHUS

DopMyIIbl COKPAIEHHOTO YMHOKEHUS

DopMyIIbl COKPALIEHHOTO YMHOKEHUS

Paznoskenre MHOTOUYJICHOB HA MHOXKHUTEIIHN

R R R R R R R R R R R R R R

O O O O O O O O O O o o o o o



49
50
51

52

53

54

55

56

57
58
59
60

61

62

63

64

65

Paznoxxenne MHOTOYICHOB HA MHOKHTEIIH
PaznoxxeHne MHOTOYWICHOB HA MHOXKHUTEIIN
Paznokenne MHOTOUYJICHOB HA MHOXKHUTEIIHN

KoHnTtponbHas pabota mo teme "Anredpanyeckue
BbIpaxeHHs "

VYpaBHeHue, paBuiia Npeodpa3zoBaHus ypaBHEHNUS,
PaBHOCHUIIbHOCTb YpaBHEHUI

JIuHeitHOe ypaBHEHHE C OJTHOW NMEPEMEHHOM,
pelICHUE JTUHEWHBIX YPABHEHHI

JInHeitHOEe ypaBHEHHE C OJTHOW MMEPEMEHHOM,
pelIeHUe JIMHEMHBIX YPaBHEHUI

JIuHeitHoe ypaBHEHHE C OJTHOW NMEPEMEHHOM,
peleHne TMHENHBIX YpaBHEHUI

Pemenne 3aga4 ¢ MOMOIBIO YPaBHEHUI

Pemenue 3a1au ¢ moMoIbI0 ypaBHEHNN

Peuienue 3aa4d ¢ MOMOIIBIO ypaBHEHHI

Pemenne 3aga4 ¢ mOMOIBIO YPaBHEHUI

JIuneliHOE ypaBHEHHE C IBYMs [IEPEMEHHBIMU U €TI0
rpadux

JIuHeitHoe ypaBHEHHE C IBYMS IEPEMEHHBIMH U €TI0
rpadux

CucremMa ABYyX JINHEHHBIX YPaBHEHUI C JBYMsI
NIEPEMEHHBIMU

CucrteMa IByX JJUHEHHBIX YPAaBHEHUH C IBYMsI
NePEMEHHBIMU
Cucrema ABYyX JINHEHHBIX YPaBHEHUH C IBYMsI
NIEPEMEHHBIMU

N = SN SN

o O O o



66

67
68
69
70
71

72

73
74
75

76

77

78
79
80
81
82
83
84
85
86
87

Cucrema AByX JTMHENHBIX YPAaBHEHUH C IBYMsI
IIEPEMEHHBIMU

Pemenue cucreM ypaBHeHU
Pemienue cucrem ypaBHeHU
Pewmenne cucrem ypaBHeHHI
Pewienue cucrem ypaBHEHUM
Pemienue cucrem ypaBHeHUi

KoHnTtponbHas padoTa no teme "JInHeiHbIC
ypaBHEeHUA"

KoopaunaTa Touku Ha npsimoit
YucnoBble IPOMEXKYTKU
UucnoBbie TPOMEKYTKH

Paccrosnne Mexny n1ByMs TOUKaMHU KOOPAMHATHOU
IPsIMOI

Paccrostnne mexxay AByMsl TOUKaMHU KOOPAUHATHON
IpsIMOI

[IpssmoyromnpHas cucreMa KOOpAMHAT Ha MJIOCKOCTH
[IpsimoyronpHas cucreMa KOOpAMHAT Ha IUNIOCKOCTH
[Tpumeps! rpadukoB, 3a1aHHBIX popMyamMu
[Tpumeps! rpadukoB, 3a1aHHBIX (HOpMyITaMu
[Ipumeps! rpadukoB, 3aaHHBIX GopMyIamMu
[Tpumeps! rpadukoB, 3a1aHHBIX (popMyIamMu
Urenue rpadMKOB peasIbHBIX 3aBUCHMOCTEH
Urenue rpaukoB peabHbIX 3aBUCUMOCTEH

[onatue Gpynkumu

['paduk pynkuun

N e T e

[EEN
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o
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88
89
90
91
92
93
94
95

96

97

98

99

100

101

102

CaoiicTBa QyHKIMI

CgoiicTBa GyHKIMH

Jluneitnast pyHkuus

Jlunetinas pyHKIIUSA

[Toctpoenue rpaduka nuHeHON QYyHKIUN
[Toctpoenue rpaduka tuHeHON QyHKIIH
I'paduk Ppynkumu y =[x|

I'padux dynkmmm y =x|

KonTponbras padora o teme "KoopauHatel u
rpaduku. Oyaxmun"

[ToBTOpEHNE OCHOBHBIX MOHATUI U METOAOB Kypca
7 xj1acca, 0000IeHIE 3HAHUMI

IToBTOpEHME OCHOBHBIX MOHITUI U METOJIOB Kypca
7 Ki1acca, 00001IeHe 3HAHUI

[ToBTOpEHNE OCHOBHBIX MOHATUI M METOAOB Kypca
7 xnacca, 00001IeHre 3HAHNI

IToBTOpEHME OCHOBHBIX MOHITUI U METOJIOB Kypca
7 Ki1acca, 0000IIIeHIe 3HAHUHI

HToroBast KOHTpoJbHAs paboTa

IToBTOpEHNE OCHOBHBIX MMOHATUH U METOJIOB Kypca
7 Ki1acca, 00001IIeHe 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

N e e e e T
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8 KUIIACC

Ne i/

12

13

14

15

16

Tema ypoka

KBanpaTHblii KOpeHb U3 YKCIIa
[Tonsitne 06 UpparMOHAIILHOM YHCIIE

Jecatrynble MpUOIMKEHNS UPPAITMOHATBHBIX
qucell

I[e CATHYHBIC HpHGJ’II/I}KCHI/IH HppalHOHAJIbHbIX
HHUCCII

JlelicTBUTEIIbHBIC YHCIIA

CpaBHEHHE 1EMCTBUTENBHBIX YACEI

CpaBHEHHE 1EMCTBUTENIBHBIX YACEI
Apudmerndeckuii KBaapaTHBIN KOPEHb
VYpaBHenue Buaa x> = a

CBoiicTBa apr(pMETHIECKUX KBAAPATHBIX KOPHEH
CaoiicTBa apu(MeTHyeCKUX KBaJApaTHBIX KOPHEN

[IpeobpazoBaHue YUCIOBBIX BHIpAKEHUH,
cozepKalux KBaJApaTHbIe KOPHU

[IpeoOpazoBaHue YUCTOBBIX BHIPAKCHUM,
COJlepKaluX KBaJpaTHEIE KOPHU

[IpeoOpa3oBaHue YUCIOBBIX BBIPAKCHUN,
COJIepIKAIUX KBAaIPaTHbIC KOPHH

[TpeoOpa3oBaHue YHCTOBBIX BHIPAKEHUH,
coJiepKalluX KBaJpaTHbIE KOPHU

CrerneHs ¢ LEIBIM TT0Ka3aTeIeM

Koaun4decTBo 4acoB

Bcero

N e e e

KoHTpoabHbIe padoThI

O O O O O o o



17

18
19
20
21
22
23
24

25

26

27

28

29

30

31
32
33
34

CrannmapTtHas 3anuch 4nciia. Pasmepsr 00beKTOB
OKPY’KaoIIero Mupa (OT 3JIEMEHTAPHBIX YaCTHIL 0
KOCMHUYECKUX 00BEKTOB), IIUTEILHOCTh TIPOIIECCOB
B OKPY’KaloOIIeM MUPE

CBoiicTBa CTENEHHU C LIEJBIM ITI0Ka3aTeIeM
CBOMCTBA CTEIICHHU C IEJIBIM II0Ka3aTelIeM
CBOMCTBA CTEIICHHU C IEJIBIM II0Ka3aTelIieM
CBoiicTBa CTEIICHU C 11eJIBIM ITOKa3aTeIeM
CBolicTBa CTEIICHU C IICJIBIM ITOKa3aTeIIeM
KBanpatnsiii TpExuineH

KBanpaTHslil TpEXUneH

PasnokeHue KkBaJgpaTHOro TpEéxujieHa Ha
MHOXHTEIN

Pa3nosxeHne KBagpaTHOro TpEXUIICHA Ha
MHOKUTEIIN

KoHnTtponbHas padoTa o temMam "KBaapaTHbie
kopHU. Crenenn. KBaapaTHbii TpexwieH"

Anrebpanueckas 1pooOb

JlomycTrMble 3HaYSHHSI IEPEMEHHBIX, BXOISIINX B
anreOpandecKue BRIPaKCHHS

I[OHYCTI/IMBIC 3HA4YCHHA IIEPEMCHHBIX, BXOIAIUX B
anredpanvyecKue BbIpaKEHUs

OcHOBHOE CBOWCTBO anredpanyeckoi Apodu
Cokpaienue apooei
Cokpaiienue apooeit

Coxkparienue apobeii

N A N e

N N A T
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35

36

37

38

39

40

41

42

43
44
45
46
47
48
49
50
51
52
53

CJ'IO)KGHI/I@, BBIYUTAHUEC, YMHOXKXCHUEC U ICJIICHUC
anredpanyeckux Apooeit

CrnosxeHue, BBIYUTaHUE, YMHOKCHHE U JICTICHUE
anreOpandeckux apooeit

CrnoxxeHne, BBIYUTaHUE, YMHOKEHHUE U JICIICHHE
anredpanyeckux apooeit

CrnosxeHue, BBIYUTaHUE, YMHOKCHHE U JICTICHUE
anreOpandeckux apooeit

[IpeoOpa3zoBaHue BhIpaKEHUH, COIEPKAIIAX
anredpanyeckue 1podu

[IpeoOpazoBaHue BhIpaKEHHI, COACPKALINX
anreOpanyeckue Ipodu

[IpeoOpa3zoBaHue BhIpaKEHUH, COMIEPKAIIAX
anredpanyeckue 1podu

KonTtponsnas padota o teme "Anredpandeckas
IpoOb"

KBagpatHoe ypaBHeHUE

Henonnoe kBagpaTHOE ypaBHEHUE

HenosnHoe kBanpatHOE ypaBHEHUE

dopMyna KOpHEHW KBapaTHOTO YPaBHEHHUS
dopmyiia KOpHEN KBAJPATHOT'O YPaBHEHUS
dopmyiia KOpHEN KBAIPATHOTO YPABHEHUS
Teopema Buera

Teopema Buera

Pemenue ypaBHeHUM, CBOIAIIMXCS K KBAIPATHBIM
Pemienue ypaBHeHUM, CBOIAIIMXCS K KBaIPATHBIM

[TpocTeiimue ApoOHO-pallMOHAIBHBIE YPAaBHEHUS

[EEY
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54

55

56

57

58

59

60

61

62

63

64

65

[Ipocreitmue poOHO-paIIMOHATFHBIC YPaBHEHUS
Pemienne TeKCTOBBIX 3aJ1a4 C TOMOIIBIO
KBaJPaTHBIX YpaBHEHUU

Pemienne TeKCTOBBIX 3a71a4 C TOMOIIBIO
KBaJIpaTHBIX YPaBHEHH

Kontponsnas padora no teme "KBaaparusie
ypaBHEeHHA"

JluneliHoe ypaBHEHUE C JBYMs [IEPEMEHHBIMHU, €T0
rpa(uk, IpUMepsl PeLICHUs yPaBHEHUH B LIEJbIX
yHuclax

JIuneliHOEe ypaBHEHHE C IBYMs [IEPEMEHHBIMU, €TI0
rpauk, IpUMepsl peleHus ypaBHEHUH B LIEJbIX
YHUCIIax

JIuneliHoe ypaBHEHME C IBYMs IEPEMEHHBIMH, €TO
rpaduk, IpUMepsl PEeLICHUs yPaBHEHUHN B LIEJBIX
qucIax

Pemienue cuctem AByX JIMHEHHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU

Pemenue cucteM ABYyX JIMHEWHBIX YPAaBHEHHM C
JIBYyMs IEPEMEHHBIMU

Pemienue cuctem AByX JIUHEHHBIX YPAaBHEHUH C
JIBYMsI IEPEMEHHBIMU

[IpuMepsl pemieHus: CUCTEM HEJIMHEHHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMU

[Ipumepsl penieHus: CUCTEM HEJTMHEHHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU
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77
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['padmueckas MHTEpIpeTaLIUsl YPAaBHEHUS C IByMS
IIEPEMEHHBIMU U CUCTEM JIMHENHBIX YPaBHEHUM C
JByMs1 IIEPEMEHHBIMU

['padmueckas uHTEpIIpeTaLs YPAaBHEHUS C IBYMS
MEPEMEHHBIMU U CUCTEM JIMHEWHBIX YPaBHEHUH C
ABYMs IIEPEMCHHBIMU

PemieHne TEKCTOBBIX 3a/1a4 C IIOMOLIBIO CUCTEM
ypaBHEHUN

PemeHne TeKCTOBBIX 3a7]a4 € MOMOILBIO CUCTEM
ypaBHEHUH

Pemenne TeKCTOBBIX 3a/1a4 C IIOMOLIBIO CUCTEM
ypaBHEHUU

UucnoBble HEPABEHCTBA M UX CBOMCTBA

HucnoBsle HEPaBEHCTBA U UX CBOMCTBA
HepaBeHcTBO ¢ 0HOM IEpEMEHHON

JInHeHbIe HEPAaBEHCTBA C OJHOM NIEPEMEHHOU U UX
pelieHne

JIuHeliHbIe HEPABEHCTBA C OJTHOM NIEPEMEHHON U UX
peleHue

JIvHeitHbIe HEpaBEHCTBA C OHON EPEMEHHOM U UX
pelieHne

CucreMbl TUHENHBIX HEPABEHCTB C OAHOMN
IIEPEMEHHOM U UX PEIICHUE

CucreMbl TMHENHBIX HEPABEHCTB C OAHON
IIEPEMEHHOM U UX pELICHHE

CucreMbl TUHEHHBIX HEPABEHCTB C OAHOMN
IIEPEMEHHOM U UX PEIICHUE
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N3006paxeHue perieHus JMHEHHOro HEpaBeHCTBA U
UX CHUCTEM Ha YHUCIIOBOM MPAMOU

N306pakenue perieHus TMHEHHOTO HEPABEHCTBA U
MX CHCTEM Ha YUCJIOBOM MPsSMOM

KoHnTtponbHas pabota mo temam "HepaBeHcTBa.
Cucremsl ypaBHeHHN"

[onsatue pyHkuuu

OO0nacTb onpeneneHns 1 MHOKECTBO 3HAUCHUI
byHKIMHA

Crioco0s1 3a1anus PyHKIUH

I'padux pynkmm

CgoiicTBa GyHKIIUH, UX OTOOpaKEHUE Ha Tpaduke
Urenue u noctpoenue rpadpukoB GyHKIUN

[Tpumeps! rpadukoB GyHKINH, OTPAKAIOIIIX
peabHbIe POLIECCHI

OyHKIMH, ONUCHIBAIOUINE MPSAMYIO U 00paTHYIO
MIPOTIOPITHOHAIIBHBIE 3aBUCUMOCTH, UX TpaduKu

IMunepbona
l'unepOona
I'paduk dyHkmmm y = x>
I'padux pyHkumm y = x>

Oyukmuu Y =X2, Y = X3,y = VX, Y = [x|; rpadudeckoe

pelieHne YpaBHEHHU U CUCTEM YpaBHEHUN

Oynkuu Y =X2, Y = X3,y = VX, Yy = [x|; rpadudeckoe

pellIeHrEe YPAaBHEHHUI U CUCTEM YPaBHEHUI

[ToBTOpEHNE OCHOBHBIX MOHATUNA U METOJIOB KYpCOB

7 u 8 Ki1accoB, 0000IIIeHIE 3HAHUIT

o O O o

o

o O O o



98

99

100

101

102

[ToBTOpEHNE OCHOBHBIX MOHITUH U METOJIOB KypPCOB
7 u 8 K1accoB, 0000IIIeHNE 3HAHUN

[ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB KYPCOB
7 u 8 xi1accoB, 0000IIIeHHE 3HAHUI

[ToBTOpEHNE OCHOBHBIX MOHITUH U METOJIOB KypPCOB
7 u 8 K1accoB, 0000IIeHNE 3HAHUN

Hroropas KOHTpPOJIbHAA pa60Ta

[ToBTOpEHE OCHOBHBIX MOHATHI U METOIOB KypCOB
7 u 8 xjaccoB, 0000IIeHHE 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102



9 KIIACC

Ne i/

© 0O N O

11

12

Tema ypoka

PanmonanbHbIC YKclia, MPpalMOHAILHBIC YHCTIA,
KOHEYHBIC U 0ECKOHEUHBIE IECSITUIHBIE APOOH

MHOXECTBO JeHCTBUTEIBHBIX YHUCE]L,
JICMCTBUTEIIbHBIC YHCIIa KaK 0ECKOHCYHEIC
JECATHUYHBIE TPOOHU

B3auMHO 0IHO3HaYHOE COOTBETCTBUE MEKIY
MHO>KECTBOM JICCTBUTENBHBIX YHCEII U
MHO>KECTBOM TOYEK KOOPAMHATHOU IIPAMOM

CpaBHeHI/Ie ﬂeﬁCTBHTeHBHBIX YHUCCII,
apI/I(bMeTI/I‘IeCKI/Ie ﬂeﬁCTBHH C ﬂeﬁCTBHTeHBHBIMH
qucjiaMu

[TpubnmmxEénHoe 3HaAYCHNE BEIMYMHBI, TOYHOCTD
NPUOKEHUS

Oxpyrienue yucen
OxpyrieHue ymucen
IIpukuaka 1 OLIEHKA PE3yJIbTATOB BHIYUCICHUI
[Tpukuaka v OLieHKa pe3yJIbTaTOB BEIYNCICHUN

JIunelinoe ypaBHeHue. Penienne ypaBHeHuUN,
CBOJISIIIUXCS K JIMHEWHBIM
JInneiinoe ypaBHenue. Pelienue ypaBHeHun,
CBOJISIIIMXCS K JIMHEHHBIM

KBanparHoe ypaBHeHue. PelieHre ypaBHEHU,
CBOAAIIMNXCA K KBaAPaTHBIM

Koaun4decTBo 4acoB

Bcero

N N T

KoHTpoabHbIe padoThI

o

o O O o
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14
15

16

17

18
19

20

21

22

23

24
25

26

27

28

KBanpatHoe ypaBHeHue. PelieHne ypaBHEHUH,
CBOJISIIIINXCS K KBAJIPATHBIM

bukBanpatHele ypaBHEHUS
BukBajgpaTHble ypaBHEHUS

[Ipumepsl penieHus ypaBHEHUN TPEThEU U
YeTBEPTOU CTEIEHEN PA3JI0KEHUEM HA MHOKHUTEIIN

[IpuMepsl penieHus: ypaBHEHUN TPEThEU U
YEeTBEPTOU CTENICHEN PA3IIOKECHUEM HAa MHOKUTEIN

Pemenue npoOHO-paninoHaIbHBIX YPaBHEHHI
Pemenue npoOHO-paniOHANTBHBIX YpaBHEHUN

Penienne TekCTOBBIX 3aa4 aJ'IFe6paI/I‘IeCKI/IM
MCTOAOM

Pemenue TekcToBbIX 3aa4 aaredpanyecKum
METOJIOM

Pemenne TeKCTOBBIX 33724 aareOpanyecKum
METOIOM

KonTponbHas pabota no Teme "YpaBHEHHUS C OJJHOU
nepeMeHHOn"

VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €ro TpapuK
VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMHU U €r0 TpapuK
Cucrema ABYX JINHEHHBIX YPaBHEHUI ¢ IBYMsI
IIEPEMEHHBIMU U €€ pelleHne

Cucrema AByX JINHEHHBIX YPaBHEHUH C JBYMsI
NIEPEMEHHBIMU U €€ PEICHUE

Cucrema ABYX JINHEHHBIX YpaBHEHU ¢ JIBYMsI
IIEPEMEHHBIMU U €€ pelleHne
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30

31
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33

34

35

36

37

38
39

40

41

42

43

Cucrema AByX JTMHENHBIX YPAaBHEHUH C IBYMsI
IIEPEMEHHBIMU U €€ pelLICHUE

Pemenue cucreM AByX ypaBHEHUI, OHO U3
KOTOPBIX JINHEIHOE, a Ipyroe — BTOPOil CTeneHn

Pemienue cuctem AByX ypaBHEHUM, OJHO U3
KOTOPBIX JINHEWHOE, a IPyrOo€ — BTOPOU CTEIICHU

Pemenue cucreM AByX ypaBHEHUI, OTHO U3
KOTOPBIX JINHEIHOE, a APYyroe — BTOPOH CTEHEHU

Peuienue cucrem AByX ypaBHEHHUM, OJHO U3
KOTOPBIX JINHEWHOE, a IPyro€ — BTOPOU CTEIIEHH

I'paduueckas uHTEpIpETALINS CUCTEMB] YPaBHEHU I
C ABYMS IEPEMEHHBIMU

Penienre TeKCTOBBIX 337129 alNreOpandecKum
CII0coooM

Pemenmne TeKCTOBBIX 3374 anreOpandecKum
CII0CO00OM

KoHnTtponbHas pabota o teme "Cucrtemsl
ypaBHEHHI"

Yucnosble HEPAaBEHCTBA U UX CBOMCTBA
YucnoBble HEPAaBEHCTBA U UX CBOMCTBA

JIvHeitHbIe HEpaBEHCTBA C OJHON EPEMEHHOM U MX
pelieHue
JIuneliHbIC HEPABEHCTBA C OJHOM NIEPEMEHHON U UX
pelieHne
JIvHeitHbIe HEpaBEHCTBA C OJHON EPEMEHHOM U MX
pelieHue

CucreMbl TUHENHBIX HEPABEHCTB C OAHOMN
IIEPEMEHHOMN U UX PEILICHUE
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45

46
47
48
49
50

51

52

53
54
55
56

57

58

59

60

61

CucreMbl TUHEUHBIX HEPABEHCTB C OJTHOM
IIEPEMEHHOM U UX PEIICHUE

CucteMbl TUHEHHBIX HCPAaBCHCTB C OJIHOI
nepeMeHHoﬁ " UX pCUICHUC

KBagpaTHble HEPaBEHCTBA U UX pEILIECHUE
KBaznpaTHble HEpaBeHCTBA U UX PELLIEHUE
KBanpaTHble HEpaBEHCTBA U X PELLIEHUE
KBaapaTHble HEPaBEHCTBA U UX PEILLICHUE
KBanpaTHble HEpaBeHCTBA U UX pElLIEHUE

I'padmueckas uHTEpIpEeTaLIUs HEPABEHCTB U CUCTEM
HEPaBEHCTB C JByMs IIEPEMEHHBIMU

['padmyeckas HHTEpIIpETALIMS HEPABEHCTB U CUCTEM
HEPaBEHCTB C JIBYMs IMEPEMEHHBIMU

KonTtponsnas padota no teme "HepaBencrna"
KBangparuunas ¢pyHkuus, e€ rpaguk 1 cBoicTBa
KBanpatuunas ¢pyHkuus, e€ rpaduk 1 cBoHCTBa
KBanparnunas ¢pyskmms, e€ rpaduk 1 cBoicTBa
[TapaGomna, KoOpAWHATHI BEpPIIMHBI TAPAOOIIbI, OCh
CUMMETpPHUHU TapadoIIbl

[TapaGousa, KOOpAMHATHI BEPIIMHBI 1apadOoIIbl, OCh
CUMMETpPUHU NTapaboJIbI

[TapaGomna, KOOpAMHATHI BEpPIIMHBI TApaOOIIbI, OCh
CUMMETpPHHU NapadoIIbl

[Tapa6osa, KOOpAUHATHI BEPIIMHBI TapaldoIIbl, OCh
CUMMETpUHU NTapaloIIbl

[TapaGomna, KoOpAMHATHI BEpPIIMHBI TApaOOIIbI, OCh
CUMMETpPHHU TapadoIIbl

S = T = S N S

N = = ==

o

o O O O o

o

o O O -



62

63

64

65

66

67

68

69
70

71

72
73

74

75

[TapaGosa, KOOpAMHATHI BEPIIMHBI TapadoIIbl, OCh
CUMMETpUHU NapaloIIbI

I'paduku pynkumit: y = kx, y = kx + b, y=k/x, y=x3,
y=vx, y=[|
I'paduku pynkmmii: y = kx, y =kx + b, y=k/x, y=x>,
y=vx, y=[|
I'paduku pynkumit: y = kx, y = kx + b, y=k/x, y=x3,
y=vx, y=[|
I'paduxu dynkmmii: y = kx, y =kx + b, y=k/x, y=x3,
y=vx, y=[|
I'paduxu pynkumit: y =kx, y = kx + b, y=k/x, y=x3,
y=vx, y=||
I'paduku dynkmmii: y = kx, y =kx + b, y=k/x, y=x3,
y=vx, y=[|

Kontponsnas padota no teme "®@yHxmm"
[ToHsiTHE YMCTIOBOM MOCIIE0BATEILHOCTH
3amaHue MoCiIeI0BaTeIbHOCTH PEKYPPEHTHON
dbopmymoit u popmMyIion N-ro dieHa
Apudmernueckas ¥ reoMeTpuIecKas Iporpeccuu
Apudmernueckas ¥ reoMeTpudecKas Iporpeccuu
®opmyJiel N-T0 wieHa apupMETHIECKON U
reOMETPUUECKON NPOTrpECCUil, CyMMBI IIEPBBIX N
YJICHOB

®opmyiibl N-ro wieHa apupMeTudecKoil u

reOMETPUYECKON MTPOTrPECCHi, CYMMBI IEPBBIX N
YIEHOB
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®opmyJiel N-TO YieHa apupMeTHIECKON U
reOMETPUYECKON NMPOTrPECCUi, CyMMBI ITEPBBIX N
YJICHOB

®opmyiibl N-ro wieHa apupMeTudeckoil u
reOMETPUYECKON MTPOTPECCHi, CYMMBI IEPBBIX N
YJIEHOB

®opmyiibl N-ro wieHa apupMeTHIecKoil u
F€OMETPUYECKON IPOrPECCU, CyMMBI IEPBBIX N
YICHOB

N306pakenune 4aeHOB apupMETHIECKON 1
reoOMETPUYECKON NPOTrpeCCUil TOUKAMH Ha
KOOPAMHATHOMW INTIOCKOCTH

N300paxeHne YwieHOB apupMeTUIECKOMN U
r€OMETPUUECKOM NMPOTrpeccuil TOUKAMH Ha
KOOPAWHATHOW IJTIOCKOCTH

JIMHENHBIN U YKCIOHEHIUAIIBHBIA POCT
CrnoxxHbI€ TPOLIEHTHI
CJ10KHBIE TTPOIEHTHI

KonTponbras padora o Teme "Yucnobbie
MOCJIe1I0BATEIbHOCTH "

[ToBTOpenue, 00001IeHNE U CUCTEMATH3AIUS
3HaHMH. 3anuch, CPaBHEHUE, IEUCTBUS C
JeWCTBUTEIILHBIMU YHCIIAMH, YUCIIOBAs TIpsiMast

[ToBTOpeHue, 06001ICHNE U CHCTEMAaTU3aIUs
3HaHu#. [IpOIeHTHI, OTHOIICHHUS, TIPOTIOPIIUU

[ToBTOpEeHME, 0600IIIEHNE U CUCTEMATU3AIIHS
3HaHui. OKpyrieHue, npubdInKeHNE, OIICHKA
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93

94

95
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[ToBTOpEHME, 0600IIIEHNE U CUCTEMATHU3AIIHS
3HaHui. Pemenne TeKCTOBEIX 3a/1a4
apu(MeTHYECKUM CIIOCOO0OM

[ToBTOpEHME, 000OIIICHNE U CUCTEMATU3ALIHS
3HaHui. PeleHne TeKCTOBLIX 3a1a4
apuPpMETHYECKUM CITIOCOOOM

[ToBTropenue, 0000IIEHNE U CUCTEMATH3AIHSA
3HaHMA. Pernienne TeKCTOBBIX 3a71a4
apu(pMETHUYECKUM CTIOCOOOM

[ToBTOpeHue, 06001IEHNE U CHUCTEMATU3AITUS
3Harwmid. [IpeoOpa3oBanme anredpanaecKux
BBIPAJKCHUM, 1OIIyCTUMbIC 3HAYCHUS

[ToBTOpEHME, 000OIIICHNE U CUCTEMATU3AIIHS
sHaHuil. [Ipeobpa3oBanue anreOpandecKux
BBIPKEHHM, TOMTYCTUMbIC 3HAUCHHUS

[ToBTrOopenue, 00001IEHNE U CUCTEMATH3AIMSA
3HaHuil. [IpeobpazoBanue anredpandeckux
BBIPa)KEHUM, JOIYCTUMbIE 3HAUCHHUSI

[ToBTOpEeHME, 0600IIICHNE U CUCTEMATU3AIIHS
3Hanuil. [IpeobpazoBanue anreOpandecKux
BBIPA)KEHUM, JOMYCTUMbIC 3HAUCHHS

[ToBTOpEHME, 0000IIIEHNE U CUCTEMATU3AIIHS
3HaHUW. OYHKIUU: IOCTPOECHHUE, CBOMCTBA
W3YYCHHBIX (QYHKITUH

[ToBTOpeHue, 06001ICHNE U CHCTEMAaTU3aIUs
3HaHUW. DYHKIUU: IOCTPOECHHUE, CBOMCTBA
M3YYEHHBIX (QyHKIUN
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[ToBTOpEeHME, 0600IIIEHNE U CUCTEMATU3AIIHS
3HaHuH. OyHKIMU: IOCTPOEHUE, CBOMCTBA
U3yUYEHHBIX (QYyHKIMN

[ToBTOpenue, 06001IeHNnE U CUCTEMATH3aIHs
3HaHUW. OYHKIUU: IOCTPOECHHUE, CBOMCTBA
U3YYEHHBIX (QYyHKIUI

[ToBTopenue, 0000IICHNE U CUCTEMATH3AIHSA
3HaHuil. ['paduueckoe perieHre ypaBHEHUH U UX
CUCTEM

[ToBTOpeHue, 06001IEHNE U CHUCTEMATU3AITUS
3Hanuil. ['paduueckoe penieHre ypaBHEHUH U UX
CUCTEM

HTorosast KOHTpoJbHAs paboTa

0O0001IeHNE U CUCTEMATH3aIA 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102



YYEBHO-METOJIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

» Anrebpa, 7 knacc/ Mepansk A.T'., [Tononckuit B.b., Axup M.C.; nox
penakuueii [Togonsckoro B.E., O6mecTBo ¢ orpaHu4YeHHOM
oTBeTcTBEHHOCThIO M3narenbckuii nentp « BEHTAHA-TPA®y;
Axmmonepnoe o6mectBo «M3narensctBo «IIpocsemenue

» AnreGpa, 8 knacc/ Mepansik A.I'., [Tononckuit B.b., Slxkup M.C.; ox
penakiueit [logonsckoro B.E., O6mecTBO ¢ orpaHuueHHON
oTBeTcTBeHHOCTHIO M3narensckuii ieHTp « BEHTAHA-I'PADy;
AknmonepHoe obmectBo «M3narenscTBo «IIpocBemenuey

» Anrebpa, 9 knacc/ Mepansik A.I'., ITononckuit B.b., Sxup M.C.; nox
penakiueit [logonsckoro B.E., O61iecTBO ¢ orpaHnyeHHON
oTBeTcTBeHHOCTHIO N3narensckuii nenHTp « BEHTAHA-I'PADy;

AxrmmmonepHoe obmectBo «M3aarensctBo «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

®denepanbHbIN roCyJapCTBEHHbIA 00pa30BaTebHbINA CTAHIAPT O0IIIETO
o0pa3oBaHUs.

[IpumepHbIe TporpaMMbl OCHOBHOTO 001Iero oOpa3oBaHusi. MaTteMmaTuka. -
(Cranmaptsl BTOporo nokosienus).-M: [Ipocsemenune, 2010.

Y cTHBIC 3aHATHUS 110 MATEMATUKE B CTapliux Kiaccax. ITocobue JJIA
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kiacc/C.C. XynamaBa/Mocksa: IlIkonbras mpecca, 2003 («bubnmoreka
KypHaina «MaremaTruka B IIK0JIe» BbIN.23)

[Muaypun JI.®. 3a crpanunamu yueoHuka anreopnl/ JI.O. [Tuaypun. — M:
IIpoceenienue, 1991.

dopMupoBaHUE BEIYUCIUTEIHLHBIX HABBIKOB HAa yPOKaX MaTeMaTUKH 5-9

knaccel/H.H. Xnepurokx/ M.:Unekca, 2011

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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