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HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISETCS OJHUM U3 OMNOPHBIX KYpPCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHa 00ECIIEYMBAET U3YUCHUE IPYTUX JUCIUIUINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMaHHUTApHOTO IMKIOB, €€ OCBOEHHE HEOOXOAMMO IS
POJOJIKEHUSI 00pAa30BaHUs U B MIOBCETHEBHOM KM3HU. PazBuTue y o0ydaronmxcs
HAyYHBIX TMPEACTABICHUN O TMPOUCXOKIACHUM M CYITHOCTH alTreOpandecKux
abcTpakimii, cnoco0e OTpaKeHUsT MaTEMAaTUYECKON HayKOMW SIBJICHUN U TIPOLIECCOB
B TPUPOJI€ U OOIIECTBE, POJIM MATEMATHUYECKOTO MOCIUPOBAHUS B HAYYHOM
NO3HAHUM U B PAKTHKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOTO MHUPOBO33PCHHUS
¥ Ka4eCTB MBINIJICHUS, HEOOXOIUMBIX JIJIs aanTallid B COBPEMEHHOM ITU(POBOM
obmrectBe. M3ydyenue anreOpbl oOecrieymBaeT pa3BUTHE YMEHUS HAOJIIOATh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TPEeOyeT KPUTHYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICHCTBHS W BBHIBOJFI,
dbopmynupoBath yTBepkaeHus. OcBoeHHe Kypca anreOpbl 00ecreynBaeT pa3BUTHE
JIOTUYECKOTO MBIIIICHUS OOYYalolUXCsi: OHM HCHOJB3YIOT JEIYKTUBHBIE U
MHIYKTHUBHBIE PacCyKIeHUs, 0000LIEHIEe U KOHKPETU3alNI0, a0CTparupoBaHue U
anajorutro. OOyueHuwe  anreOpe  mpeanosaraeT  3HAYUTEIbHBIA  00BEM
CaMOCTOSITENTFHOW  JIEATEIBHOCTH OO0YYalONIMXCs, MOITOMY CaMOCTOSITEIbHOE
pelIeHue 3a7a4 SBISIETCS peajnu3aineil 1esTeIbHOCTHOTO MPUHIUIIA 00yIeHUS.

B crpykrype mporpammbl y4eOHOro Kypca «Anrebpa» i OCHOBHOTO
o0rmiero oOpa3oBaHUs OCHOBHOE MECTO 3aHHMAIOT CO/AEPKATETbHO-METOANYECKHE
nuHuA: «Yucna U BBIYUCICHUSY, «ANTeOpandecKkue BhIpKEHUS», «Y paBHEHUS U
HepaBeHCTBay, «DyHkmuuy. Kaxmas w3 3THUX copep:KaTeIbHO-METOIUYECKUX
JMHUHN pa3BUBAETCS HA MPOTHKEHUHU TPEX JIET U3yUEHUsS Kypca, B3aUMOCHCTBYSI C
IPYTUMH €r0 JMHUAMU. B Xome wu3ydeHus ydeOHOro Kypca OOYYaroIIuMCs
NPUXOAMUTCS JIOTUYECKU PacCy’KJIaTh, HUCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHbBIN
S3bIK. B CBSI3M ¢ 3THM B mporpamMmy y4eOHOro Kypca «Anredpa» BKIIOYCHBI
HEKOTOpPBhIE OCHOBBI JIOTMKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX pazjeiiax
MaTeMaTH4YECKOro 00pa3oBaHUsl U CIOCOOCTBYIOIINE OBJIAJCHUIO O0Y4arOIUMUCS
OCHOB  YHHMBEpCAJIBHOIO MareMmartuueckoro s3bpika. ConmepxaTenbHOW U
CTPYKTYPHOUM OCOOEHHOCTBIO ydeOHOTO Kypca «Anredpa» SBISETCS €ro
VUHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne muHMM «UuWcia W BBIYUCICHUS» CIYKUT OCHOBOW IS
JaNbHEHNIIIero U3y4yeHuss MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYarOIUXCS
JIOTUYECKOTO MBIUICHUS, (POPMUPOBAHUIO YMEHHS MOIH30BATHCA AITOPUTMAMHU, a
TaK)Ke MPUOOPETCHUIO MTPAKTUYECKUX HABBIKOB, HEOOXOMMMBIX /ISl TIOBCEIHEBHOMN
KU3HU. Pa3BUTHE MOHATUS O YHMCIIE Ha YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUs
CBSA3aHO C PAlMOHAIBHBIMU W UPPALMOHATIBHBIMH YHCIAMHU, (popMUpOBaHHEM



MPEJACTABICHUM O JEUCTBUTEIBHOM 4YHCJIE. 3aBEPIICHUE OCBOCHUS YHMCIOBOM
JIMHUHU OTHECEHO K CpeHeMYy 0011eMy 00pa30BaHHUIO.

Coneprkanue qByX anreOpandecKux JIMHUNA — «AJreOpandecKue BhIPAKEHUS
U «YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (hOPMUPOBAHUIO Y OOYUYAIOIINXCS
MaTeMaTHYECKOro amnmapara, HEOOXOJMMOTro JUIsl pelieHus 3ajlad MaTeMaTHKH,
CMEXKHBIX TMPEIMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOT'O 001mIero oOpa3oBaHusi y4eOHBIM Marepuajg TPYNIUPYETCS BOKPYT
palMOHANIbHBIX BhIpOKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MATEMATUKH KakK
SI3bIKa JUIS TIOCTPOEHUS MaTEeMaTHYEeCKUX MOJeled, OMUCaHHS IPOIECCOB H
SABJICHUM peampHOro Mupa. B 3amaum oOydeHust anreOpe BXOIAT TaKxke
JanbHEHIee pa3BUTHE aNTOPUTMUYECKOTO MBIINUICHUS, HEOOXOIUMOTo, B
YaCTHOCTH, JJIsI OCBOCHHMSI Kypca UH(MOPMATUKH, U OBJIAJICHUE HaBBIKAMHU
JNENYKTUBHBIX paccyxjeHuid. [Ipeobpa3oBaHre CUMBOIBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUsI, CIOCOOHOCTEN K MaTeMaTHYE€CKOMY TBOPUECTBY.

Coneprxanre (pyHKIIMOHATBHO-TPa(QUUECKON JIMHAH HAIEICHO HA TIONyYCHHE
OoOy4aroIMMHUCS 3HAHUK O (PYHKIMSAX KaK BaKHEHIIEH MaTeMaTH4ecCKOW MOJeNnu
JUTSL OIIMCaHUSl ¥ UCCIIE0BAHUS PA3HOOOPA3HBIX MPOIIECCOB U SIBJIEHUN B MPUPOJIE
u obOmectBe. M3ydeHue marepuana CIOCOOCTBYET Pa3BUTHIO Y OOYYArOIIUXCS
YMEHHUS UCIOJIb30BaTh PA3JIMYHbIE BHIPA3UTEIIbHBIE CPEACTBA SI3bIKA MATEMATUKU —
CJIOBECHBIE, CHMBOJIMUECKHE, Trpaduueckre, BHOCUT BKJIaJ B (OpMUPOBaHUE
NPE/ICTaBIIEHUN O POJIM MATEMATHKU B PA3BUTUH [IUBUWIM3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 kiaccax wu3ydaercs Y4YeOHbBIH Kypc
«Anredpa», KOTOpPHIA BKIIOYAET CJEAYIOIINE OCHOBHBIE pPa3JieNbl COACPIKAHMUS:
«Yucna u BBIYHCICHUS», «ANTeOpanuecKue BBIPAKECHUS», «YpaBHEHHUS U
HEpaBEHCTBa», «DYHKIIUN.

Ha usydenune yuebnoro kypca «Anredpa» orBoautcs 306 acoB: B 7 Kiacce
— 102 ygaca (3 ygaca B Hemento), B 8 kiacce — 102 ygaca (3 yaca B Hepeno), B 9
kiacce — 102 yaca (3 gaca B HefIeINIO).



COILEPKAHUE OBYUYEHUA
7 KIIACC

Yucsa 1 BBIYMCICHUSA

JlpoOu OOBIKHOBEHHBIE W JICCSTUYHBIC, TIEPEX0J]l OT OJHON (POpMBI 3anucu
npobeit k apyroi. IloHATHe palMoOHAJbHOTO YHCJA, 3aluCh, CpPaBHEHUE,
yIOPSJOYMBAHUE PAIMOHAIBHBIX  4uCeNn. ApudMernueckue JCHCTBUS C
palMoHaIBLHBIMM YKCIIaMu. Pelnienue 3aay U3 peaibHOM NPAaKTUKW HA 4acTH, Ha
JIPOOH.

CreneHb C HaTypaJbHBIM T[IOKa3aTeNeM: OmpeneseHue, Mnpeodpa3oBaHue
BBIPOKCHUN HA OCHOBE OTPEICIICHUS, 3aITUCh OONbIUX Yucenl. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U JpoOU B BUJIE MPOIEHTOB. TPy OCHOBHBIC 3a/1a4u Ha
MPOLIEHTHI, PEHICHUE 3a7a4 U3 PEaIbHON IPAKTUKHU.

[IpumeHeHne TPU3HAKOB  JIEIUMOCTH, DPA3JIOKEHUE HA  MHOXKUTEIH
HaTypaJIbHbBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4Yucjle TpsMas ©  oOpaTHas
IPOMOPLUHUOHATBHOCTH.

AnreOpanyeckue BbIpPasKeHUSs

[TepemeHHbIE, YUCIIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOM. JlomycTuMbIe
3HA4YEHHUs NepeMeHHbIX. [IpeacTaBienne 3aBUCUMOCTH MEXAY BEIMUMHAMU B BUJIE
dbopmyinbl. Beraucnenus mo gpopmynam. [IpeodpasoBanue OYKBEHHBIX BBIPAKEHHI,
TOXXKJIGCTBEHHO paBHBIE BBIPAKEHMS, TMpaBWIa MpPeoOpa3oBaHUS CyMM U
IPOU3BEICHU N, TPaBUJIa PACKPBITUS CKOOOK U MPUBEIEHHUS MOJJOOHBIX CllaraeMbIX.

CBoIICTBa CTENEHU C HATYPAJIBHBIM MOKA3aTEIIEM.

OnHowiensl U MHOrowieHbl. CreneHb MHOrousieHa. Clo0KeHue, BBIYMTAHUE,
YMHOXXE€HUE MHOrOwIeHOB. DOopMyinbl COKpAIEHHONO YMHOXEHHS: KBaJpar
CyMMbI M KBajpar paszHocth. Dopmyna pa3HOCTH KBaJparoB. PasznoxkeHue
MHOT'OYJIEHOB Ha MHOKUTEJIH.

YpaBHeHHUs] U HEPABEHCTBA

VYpaBHeHHEe, KOpEHb YpaBHEHUS, MpaBuUjia MPeoOpa3OBaHMs ypaBHEHUS,
PaBHOCUJIBHOCTb YPABHEHUU.

JluHelHOEe ypaBHEHUE C OJHOM IMEPEMEHHOW, YHWCIO KOPHEH JIMHEWHOTO
YpaBHEHHUSI, pEUICHHUE JMHEWHBIX ypaBHEHUU. CocTaBiI€HUE YpPABHEHHM 110
YCJIOBHIO 3a7jauu. Pelienne TeKCTOBBIX 3a/1a4 ¢ IOMOILIBIO YPAaBHEHH.

JIuneliHOe ypaBHEHHE C JBYMsI MepeMeHHbIMU U ero rpaduk. Cucrema AByX
JMHEWHBIX YpaBHEHU C JAByMsI NEPEMEHHbIMU. PelleHue cucrteM ypaBHEHUM
CIIocOOOM TOACTaHOBKHU. [IpwMepbl perieHuss TEKCTOBBIX 3a/lad C IOMOIIBIO
CUCTEM YpaBHEHUM.

DOyHKIUU



Koopnunara Touku Ha npsimoid. HucnoBble mpomMexyTku. Paccrosinue Mexay
JIBYMSI TOUKaMH KOOPAMHATHOM MPSMOH.

[IpssmoyronbHasi cuctema koopauHat, ocu OX u Oy. AGcuucca U opJuHaTa
TOYKHM Ha KOOpJAMHATHOH muiockocTh. [IpuMepsl rpadukoB, 3agaHHbIX (hOopMyTIaMu.
Urenne rpadukoB peanbHbIX 3aBucuMmocteid. Ilonsrtue ¢ynkuuu. [padux
¢dbynkiuu. CoiictBa pynkumii. Jluneninas gyukius, e€ rpaduk. ['padux GyHkmm
y = |X|. I'padmueckoe pemieHne JIMHEHHBIX ypaBHEHUH W CHCTEM JIMHEWHBIX
YPaBHEHHU.

8 KUIIACC

Yucaa 1 BBIYMCICHUS

KBampaTueiii kopenb u3 uucna. IloHsatne 00 uUPpaLMOHAIBHOM YHUCIHE.
HecsaTuunble TpUOTMKEHUS UppaIlMOHANIbHBIX yKcen. CBolicTBa apuMeTHIECKUX
KBaJIPAaTHBIX KOPHEN U X MPUMEHEHUE K IPEOOPA30BAHUIO YHUCIOBBIX BBIPAKEHUI
Y BBIYUCIIEHUSIM. [[elicCTBUTENbHBIE YUCIIA.

Crenens ¢ uenpIM nokaszareneM U e€ ceorctBa. CTaHmaapTHAs 3alKMCh YUCIA.

AnreOpandeckue BhIpaKeHUIANTre0pandyecKue BbIpaskeHust

KBampaTHbiii  TpéxwieH, pa3ioKEHHE KBAaJpPaTHOrO TPEXWIEHAa Ha
MHOXUTENH.

AnreOpaudeckass apodb. (OCHOBHOE CBOMCTBO airedpandeckor apoOlu.
Crnoxenue, BbIYMTAHUE, YMHOXKEHHUE, JeleHue anreOpanyeckux apooOeit.
PanmonanbHbie BhIpaKEHUS U UX MpeoOpa3oBaHHUe.

YpaBHEHUS U HEPABEHCTBAY pABHEHHSI M HEPABEHCTBA

KBampatHoe ypaBHeHue, ¢GopMyna KOpHEHl KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Pemienue ypaBHEHUI, CBOASIIIUXCS K JUHEHHBIM U KBaJPATHBIM.
[Ipocreiine ApoOHO-paOHAIbHBIE YPABHEHUS.

I'paduueckas muaTEpnpeTanys ypaBHEHUN C IBYMS TIEPEMEHHBIMU U CHCTEM
JVHEWHBIX YpPaBHEHUM C JByMs NEpeMEHHbIMU. [IpuMmepbl pelieHuss cucreMm
HEJIMHEWHBIX YPABHEHUHN C IBYMsI IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a1a4 anre0OpandeckuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO C OTHON MEPEMEHHOM.
PaBHOCWIBHOCTE HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
Cucrembl JINHENHBIX HEPABEHCTB C OJHOM ITEPEMEHHOMN.

OyHKIMNPYHKUMH

[Tonsitue ¢ynknuu. OOnacTe onpeAesrieHus W MHOXKECTBO 3HAYCHUH
¢ynkuuu. CiocoObl 3aaHus (QYHKIIHIA.

I'padpux dynxkmun. Urtenune coiicTB dyHKuuu mno e€ rpaduxy. [Ipumeps
rpa@uKoB (PYHKIHA, OTPAXKAIOIINUX PEATIbHBIE IPOLIECCHI.



OyHKIMKM, OINUCHIBAIONINE TIPAMYIO M OOpaTHYI MPONOPIHMOHAIBHBIC
3aBrcuMocTH, ux rpadukn. Oyukuun Y = X2, y = X3, y = VX, y=|x|. [paduaeckoe
pEllIEHUE YPAaBHEHUM U CUCTEM YPABHECHUN.

9 KJIACC

Yucua 1 BBIYMCICHUSA

PannonanbHbie 4ymciia, uppaldoHaIbHbIE YKCIa, KOHEUHbIE U OECKOHEYHBIE
JeCITUUHbIE 1poOu. MHOXKECTBO JIEUCTBUTENIbHBIX YUCEIN, ACHUCTBUTEIbHBIC YUCIIA
KaKk OECKOHEYHbIE [eCATUYHbIE IpoOH. B3auMMHO OFHO3HAYHOE COOTBETCTBHE
MEK1y MHO>KECTBOM JICMCTBUTEIBHBIX YACEN U KOOPAUHATHON NIPSIMO.

CpaBHeHUE [JIEWCTBUTENBHBIX YHCEN, apuUPMETHYeCKue JEHUCTBUA C
JNEUCTBUTEIIbHBIMUA YHUCIIAMU.

Pa3mepbl OOBEKTOB OKPYXAIOLIEr0 MHpa, JUIMTEIBHOCTh IPOLIECCOB B
OKPY’KarOIIEM MHpE.

[TpubnmxéHHoe 3HAUEHUE BEIMYMHBI, TOYHOCTh NpuOImxkeHusi. OKpyrieHue
yucel. [Ipuknaka v oLeHKa pe3yabTaToB BEIYMCICHUM.

YpaBHeHus] 1 HEPABEHCTBA

JIuneitnoe ypaBHeHue. Penienne ypaBHEHUH, CBOIAILIMXCS K JIMHEUHBIM.

KBagpaTHoe ypaBHeHue. PelieHne ypaBHEHUN, CBOASUIMXCS K KBaJApaTHBIM.
bukBanpatHoe ypaBHeHue. [IpumMepsl pelieHus ypaBHEHUN TPETbEW W 4ETBEPTOU
CTEIICHEW Pa3JIOKEHUEM HA MHOXKHUTEIIN.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHM. PerieHue TEKCTOBBIX 3aaad
anredpanyecKuM METOIOM.

VYpaBHeHUE ¢ ABYMs MEPEMEHHBIMU M ero rpaduk. Pemienue cucrem aByX
JIMHEWHBIX YPaBHEHUH C IByMs IEPEMEHHBIMU. PelieHne cucTeM JByX ypaBHEHUH,
OJIHO M3 KOTOpBIX JHUHEHHOe, a Jpyroe — BTOpoil creneHu. ['paduueckas
VHTEPIIPETALHs] CUCTEMBI YPABHEHUH C IBYMS [IEPEMEHHBIMM.

Perrenre TeKCTOBBIX 3a/1a4 alreOpandecKuM CIIoco0oM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienre nMHENHBIX HEPABEHCTB C OJHOM NEepeMeHHOM. Pemienue cucrem
JMHEWHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanparHele HepaBeHCTBaA.
I'padmyeckass uHTEpHpeTalyss HEPAaBEHCTB M CHCTEM HEPAaBEHCTB C JBYMS
IIEPEMEHHBIMH.

OyHKIMUPYHKIUU

KBagpatnunas dynknusa, e€ rpaduk u cBoiicTBa. [lapaboma, KOOpaWHATHI
BEPIIUHBI TapadoIIbl, 0Cb CAUMMETPUH MapadOJIbI.

Ipaduku Gyrkmmit: ¥ = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| ,  ux
CBONCTBA.



UucnoBble  mociieoBaTeIbHOCTUUHCI0BBIE  MOCJAEI0BATEIBHOCTH M
Nnporpeccuu

[loHATHE 4YHCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE MOCIEI0BATEIbBHOCTH
pPEKYppEeHTHOH (opMyioi U (popmyIioil N-ro wieHa.

Apudmernueckas U reomerpuueckas mnporpeccuud. dopmynsl N-ro 4ieHa
apu(PpMETHYECKON 1 TeOMETPUUECKON MPOrpeCcCcuil, CyYMMbI MEPBBIX N YJIEHOB.

N3o0pakeHne YiIeHOB apu(PMETHYECKON U TEOMETPHUYECKOW Mporpeccuit
TOYKAMU HAa KOOPAWHATHOM IIJIOCKOCTH. JIMHEWHBIN M AKCIIOHEHUMAIbHBINA POCT.
CI10XHBIE IPOLIEHTBI.



IVIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHSA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBLHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MPOrpamMMbl y4eOHOro Kypca
«Anredpay» XapaKTepu3yrTCs:

1) matpuoTHYecKoe BOCIMTAHHE:

IPOSBIICHUEM MHTEpeca K MPOLUIOMY M  HACTOSIIEMY POCCHICKOM
MAaT€MaTUKH{, LEHHOCTHBIM  OTHOLIEHWEM K  JOCTMIKEHHMSIM  POCCUHCKHUX
MAaTE€MATUKOB M POCCUMCKOW MAaTEMaTUYECKOW IIKOJbI, K HCIIOJIB30BAHUIO ITHUX
JOCTHKEHUM B JIPYTUX HayKaxX W MPUKIAJAHBIX cepax;

2) rpaxIaHCKoOe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3aliy ero
OpaB, MPEJACTAaBICHUEM O MaTeMaTHYECKUX OCHOBaX (PYHKUMOHUPOBAHMS
Pa3IMYHBIX CTPYKTYp, SIBJIEHUH, MPOLEAYp IPakJIaHCKOro odiiecTBa (Hampumep,
BbIOOPBI, ONPOCHI), TOTOBHOCTBIO K 00CYKJIEHUIO 3TUYECKUX MPOOJIEM, CBA3aHHbBIX
C MPAaKTUYECKHUM NIPUMEHEHMEM JOCTHKEHUHW HAyKH, OCO3HAHMEM BaXHOCTHU
MOPAJIBHO-3TUYECKUX NPUHIMUIIOB B IEATEIBHOCTH YUYEHOTO;

3) TpyaoBOE BOCIMTAHHUE:

YCTAHOBKOM Ha AaKTHBHOE YYacTHE€ B pEUICHUM IPAKTUYECKUX 3a/1ad
MaTE€MAaTU4YECKOM HAIIPaBICHHOCTH, OCO3HAHMEM BA)KHOCTH MATEMAaTHYECKOTO
o0pa30oBaHUsl Ha MPOTSHKEHUM BCEH JKU3HU I YCHEIIHOW MpO(ecCHOHAIbHOU
NESITENbHOCTH M Pa3BUTHUEM HEOOXOAUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
OCTPOEHUEM MHAMBUIYaJIbHON TPAeKTOpUU 00pa30BaHUs U KU3HEHHBIX IUJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX OTPEOHOCTEIH;

4) 3cTeTMYeCKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K OMOLIMOHAIBHOMY U  3CTETHMYECKOMY BOCIPHUSATHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJlad, pEIICHUH, PacCyKIEHUH, YMEHHUIO BUIETbH
MaTEMATHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTalMell B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
NpeaCcTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKA, MPUPOJIBI U
o0miecTBa, MOHUMAaHUEM MaTEMaTHUYECKONM HayKu Kak cdepbl ueroBeYecKoi
NEATEIbHOCTH, JTAloOB €€ pa3BUTHUS M 3HAYUMOCTH Ul Pa3BUTHSA LIMBUJIM3ALUY,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKH U MAaTEMAaTHYECKOW KYyJbTYpOW KaK CPeICTBOM
NIO3HAHUS MHpPA, OBJAJCHUEM IMPOCTEUIIMMH HABBIKAMH HCCIIENOBATEIbCKON
NEATEIbHOCTH;



6) ¢usmueckoe BocnuTaHue, (opMHpPOBaHHE KYJLTYPbI 30POBbS M
IMOIMOHAJILHOTO 0J1ATOMOTy YHSI:

TOTOBHOCTBIO TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B HMHTEPECax CBOETO
3M0pPOBbsSl, BEIECHHWS 3J0POBOTO  o0Opa3a JKM3HM  (370pOBOE  THUTAHUE,
cOQTAaHCUPOBAHHBIM PEXUM 3aHATHA W OTHBIXa, pEryisipHas Qunyeckas
aKTUBHOCTbH), C(HOPMHUPOBAHHOCTHIO HaBBbIKA pPEQIIEKCHUU, TMPU3HAHUEM CBOETO
IpaBa Ha OITUOKY M TAKOTO JK€ MpaBa JPYroro 4eloBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHEHTaIlel Ha MPUMEHEHUE MaTEMaTUYCCKUX 3HAHWUHN IS PEIICHHS 3a1ad
B 00JJACTH COXPAaHHOCTU OKPY’KAIOIIEeH Cpeapl, IUIAHUPOBAHUS IOCTYNKOB H
OIICHKHM WX BO3MOJKHBIX TIIOCJIEACTBUHM [JIi OKPYXKAIOIIEH Cpenbl, OCO3HAHHEM
TJI00ATBHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U MMyTel UX pelIeHus;

8) amanTamusi K M3MEHSIIOIIUMCSI YCJOBHSIM CONMAJLHOM W TMPHPOIHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSX HEOMPEASIEHHOCTH, MOBBINICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUIECKYIO ACATEIhHOCTh, B TOM YHCIIC
YMEHHE YUYUTHCS y APYTHUX JIOJIEeH, MPUOOpEeTaTh B COBMECTHOH AESITETHbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 OMBITA JIPYTHUX;

HEOOXOMMOCTEI0 B  (OPMHPOBAHWM HOBBIX 3HAaHWWA, B TOM YHCIE
(bOopMyIHpPOBATh MIICH, IIOHATHS, TUIIOTE3bI 00 00BEKTAX W SIBJICHUSIX, B TOM YHUCIIC
paHee HEWU3BECTHBIX, OCO3HaBaTh JEPUIUTHl COOCTBEHHBIX 3HAHUH W
KOMIIETEHTHOCTEMH, MIIaHUPOBAaTh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYyalMi0, BOCTPUHHUMATH
CTPECCOBYIO CHTYaIlMI0O KaK BBI3OB, TPEOYIOMUH KOHTPMEpP, KOPPEKTHUPOBATH
NpUHAMAeMbIe DPEIICHUS] W JEeUCTBUA, (POPMYITUPOBATH W OIICHUBATh PHUCKH U
MOCIIeICTBUSA, (POPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUueOHbIE 1eliCTBUSA

ba3oBble jjornueckue AefcTBU:

e BBIABIIATH U XapaKTEPU30BATh CYIICCTBEHHBIC NMPU3HAKH MaTEMaTUICCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXIy IMOHATHIMH, (OPMYIUPOBATH
ONpPE/CIICHUs]  TMOHSATUW, YCTAHABIMBATH  CYIIECTBEHHBIM  MPHU3HAK
Kiaccu(UKaIy, OCHOBAaHUA s OOOOIICHWS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3a;

e BOCIpUHUMATh, (QOPMYIUPOBATH MW  TNPeoOpPa30OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIWHWYHBIC, YACTHBIE W OOIIHE,
YCIIOBHEIE;



BBISIBJISITh ~ MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3H U
npoTtuBopeursi B (akTax, HaHHBIX, HAOIIOJEHUSX U YTBEPKICHUSX,
npenjiaraTh ~ KPpUTEpPUM N8 BBIABJICHHUS  3aKOHOMEPHOCTEH |
IIPOTUBOPEYHNIA;

JIeNaTh BBIBOABI C HWCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKIIIOUSHH 110 aHATIOTUH;
pa30upaTh JI0Ka3aTeNbCTBA MATEMATHUECKUX YTBEPKICHUN (MPSAMBIC U OT
IPOTUBHOTO), MPOBOAUTH CAMOCTOSITEILHO HECIOXKHBIE JOKa3aTeIbCTBa
MaTeMaTHYeCKUX (aKTOB, BBICTPAWBATh aAPTyYMCEHTAIIUI0, TPUBOJIHTH
MIPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYK/ICHHUS,
BBIOMpPATh CIOCO0 pelieHusl y4yeOHOW 3amadu (CpaBHUBATH HECKOIBKO
BApMAHTOB pEIICHHs, BBHIOMpaTh Hauboyiee MOAXOASIIIMKA ¢ Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBble ucciiegoBarejbcKye 1eMCTBUSA:

UCIIOJIb30BaTh BOMNPOCHI KAK MCCIIEIOBATENbCKUA MHCTPYMEHT IO3HAHMS,
(GbopMyIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTUBOPEUYUE, MpOOIEMY,
CaMOCTOSITEJIbHO YCTAaHABIMBATh MCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIOTE3Y, apTYMEHTUPOBATH CBOO MO3ULUIO, MHEHHUE;

IPOBOJUTH [0 CaMOCTOSITENIbHO COCTABJICHHOMY IUIaHY HECJIOMXHBIM
DKCIIEPUMEHT,  HEOOJNIbILIOE  HKCCIEAOBAHME MO  YCTAHOBJICHUIO
O0COOEHHOCTEM MaTEeMaTUYECKOro OO0BEKTa, 3aBHUCHUMOCTEH OOBEKTOB
MEXTy cOOOM;

CaMOCTOSITEIBHO (POPMYIUPOBATH 00OOIEHHS U BBIBOJIBI IO PE3yJibTaTam
MPOBENEHHOIO HAOJIOJEHUS, UCCIEIOBAHMS, OLIEHUBATH JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 000OIIICHHIA;

IIPOrHO3UPOBATh BO3MOKHOE Ppa3BUTHE INPOLECCA, a TAKXKE BbIABUTATh
IIPEATOIO0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ nagopmanueii:

BBISIBIISITh HEJOCTATOYHOCTh M H30BITOYHOCTH HH(OpMauu, JTaHHBIX,
HEOOXOJUMBIX JJIsI PELICHUS 33]1a4u;

BBIOMpaTh, AaHAJIU3UPOBATH, CHUCTEMATHU3UPOBATh U HWHTEPIPETUPOBATH
uH(GOpPMAIUIO Pa3TUYHBIX BUAOB U (POPM MPEICTABICHHUS;

BBIOMpaTh (opMy TMpeAcTaBieHHs HWHOpPMAIUM W WUIIOCTPUPOBATH
peraeMpie 3a7addl CXeMaMH, JuarpaMMaMid, HWHOW Tpadukoit u ux
KOMOWHAILIUSIMU;

OLICHUBAaTh HaAEKHOCTh WH(GOPMAIMU MO KPUTEPHUSIM, MPEITIOKEHHBIM
y4uTENIEeM WIH CPOPMYIHPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHKaTHBHBIE YHHBepPCAJbHbIE Y4eOHbIe JelCTBUSA:



BOCIIPHHUMATh ¥ (POPMYJIHPOBATH CYXJICHHUS B COOTBETCTBHU C
YCIIOBUSIMH U LIEJIIMH OOIIIEHMSI, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOYKY 3pEHHUSI B YCTHBIX M MHUCHbMEHHBIX TEKCTaX, J1aBaTh MOSICHEHUS IO
XOJTy peIeHus 3a/1a9i, KOMMEHTUPOBATH IMOTYyYEHHBIN pe3ysIbTaT;

B X0JI¢ 00CYKJEHUS 3a/1aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIaeMOH TEMBI,
poOJIeMbl, perraeMoi 3a1a4u, BEICKa3bIBaTh UJCH, HAIICIICHHBIE HA TIOUCK
pEIICHHsI, COIMOCTABIATh CBOM CYXKIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMAJIOTa, OOHAPYXXWUBATh Pa3IMuUe W CXOJICTBO IO3UIIHHA, B
KOPpEKTHOU popme (hopMyTUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKEHUS;
NPENCTaBIATh  PE3yJAbTaThl  pPEIIeHHs  3a7a4d,  IKCIEPUMEHTAa,
WCCJICIOBAHUs,  TPOEKTa,  CaMOCTOSATENBbHO  BBIOMpaTh  (opmar
BBICTYIIICHUS C YUIETOM 3aJ1a4 MPE3CHTAIMN U OCOOCHHOCTEH ayIMTOPHH,
NOHMMaTh W HUCIOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
WHAMBUIYaIbHOW paOOThl MpHU pEHIeHUH YYEeOHBIX MaTeMaTHUYEeCKUX
3a1ad4;

MPUHUMATH 1EJIb COBMECTHON JEATEIHHOCTH, IJIAHUPOBATH OPTaHU3AIIHIO
COBMECTHOM paboThl, pacmpenenstb BUAbl padOT, OrOBapUBaTHCH,
o0CyXIaTh MPOLIECC U pe3yJbTaT pabOThl, 0000IIaTh MHEHHUS HECKOJIbKUX
JIIO/ICH;

y4yacTBOBaTh B TIPyNHoBBIX (opmax paboTel (0OCyxIeHUsd, O0OMEH
MHEHUSIMH, MO3TOBbIE€ INTYPMbI W JIPyTU€), BBIMOJHATH CBOIO YacThb
paboThl M KOOPAUHUPOBATH CBOM JICUCTBUS C APYTHUMH WiICHAMU KOMAHIbI,
OIICHUBATh KA4E€CTBO CBOETO BKJIaJa B OOIMMNA TPOAYKT MO KPUTEPHUSIM,
c(hOpMYITMPOBAHHBIM yYaCTHUKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE J1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEIbHO COCTABJISITH IUIaH, aJICOPUTM PEUICHUS 3ajaud (WU ero
4acTh), BBIOUpATh CIOCOO PEHICHHS C Y4E€TOM HMMEIOIIMNXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHpPOBaTb U KOPPEKTHPOBATH
BapUAHTHI PEIICHUH C YIETOM HOBOM MHGOPMAITHH.

CﬂMOKOHTpOJIb, AMOIHUOHAJIbHBIN HHTE/JIEKT:

BJIAJE€Th CIOCOOAMM  CaMONPOBEPKH, CAMOKOHTpOJS Ipouecca U
pe3yiibTara peleHnss MaTeMaTU4eCKOM 3a1a4u;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTb IPH PEIICHUU
3a1a4d, BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSTENbCTB, HAWJEHHBIX OIIMOOK, BBISIBJIEHHBIX TPYIHOCTEN;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA ACATEIBHOCTU IIOCTABIECHHOU LIEIU
U YCIIOBUSIM, OOBACHATH MPUYUHBI TOCTHKEHUS WU HEAOCTHKEHUS 1IEIIH,
HaXOJUTh OIIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.



HNPEIMETHBIE PE3YJIBTATDI

K xoHmy oOyuenuss B 7 kJiacce OOYYalOIIMIICS TOJYYHUT CIEAYIOIINE
peIMETHbIE PE3yJIbTAThI:

Yucaa v BbIYMCICHUS

BrimonasTh, coderas YCTHbIE M THChbMEHHBIE NPUEMBI, apudmerndeckue
JEUCTBHS C pallMOHAIBHBIMU YUCIIAMHU.

Haxonute 3Ha4YeHWs YHUCIIOBBIX BBIPAKEHUM, MPUMEHATh Pa3HOOOpa3HbIE
CIOCOOBI ¥ MPUEMBI BBIYUCIICHUS 3HAYCHUN TPOOHBIX BBIPAKECHHM, COAEPIKAIINX
OOBIKHOBEHHBIE U JECATUYHBIE APOOHU.

[lepexoauTs OT OnHOM (HOPMBI 3aMKMCH YUCEN K APYroi (mpeodpa3oBhIBATH
JECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B [I€CATUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JECATUYHYIO IPOOD).

CpaBHUBATH U YHNOPSJOUYUBATH PALIMOHAIIbHBIC YUCIIA.

OKpyradars yucna.

BhITIONHATS TPUKUAKY U OLEHKY pe3ysIbTaTa BHIYMCIICHUMN, OIEHKY 3HAYCHHI
YUCJIOBBIX BbIpAXKEHUW. BBIMOMHATH ACHCTBUS CO CTENMEHSIMU C HATypajJbHBIMU
MOKa3aTeIISIMH.

[IpuMeHsT,  NpU3HAKK  JACIMMOCTH,  Pa3JIO)KEHUE Ha  MHOXHUTEIH
HATypAJIbHBIX YUCET.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIE 33J]a4M, CBSI3aHHBIE C OTHOIIEHUEM
BEJIMYUH, MPOMOPLUUOHAILHOCTBIO BEJIUYUH, MPOIEHTAMH, HUHTEPIPETUPOBATH
pe3yabTaThl pelIeHusl 3a7a4 ¢ y4€TOM OTrpaHUYCHUM, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpUBaEMbIX 0ObEKTOB.

AuredpanvecKkue BbIPaKeHUsI

Hcnonp3oBaTh airedOpandeckyrd TEPMUHOJIOTUIO U CUMBOJIMKY, TMPUMEHATH
e€ B Ipoliecce OCBOCHHS yueOHOro MaTepurarna.

Haxonute 3HadueHUsT OyKBEHHBIX BBIPOKCHHM TPH 3aJaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

Breimonuate  npeoOpa3oBaHus — IIEJIOTO  BBIpaKEHHUS B MHOTOWICH
PUBEACHUEM TOJJOOHBIX CIIAra€MbIX, PACKPHITHEM CKOOOK.

BbINOAHAT yMHOXKEHHE OJIHOWIEHA HAa MHOIOYJIEH M MHOrOWieHa Ha
MHOT'OYJIEH, TPUMEHATH (hOPMYJIbI KBaJpaTa CyMMbI M KBaJipaTa pa3HOCTH.

OcCymiecTBIATh PA3I0KEHUE MHOTOWICHOB HA MHOXUTEIU C TOMOIIbIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOXHUTENS, TPYNIHUPOBKU  CIIAraeMbIX,
npuMeHeHUsT GOPMYI COKPAIEHHOTO YMHOKEHUS.

[IpumensTh npeoOpa3oBaHUsi MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
U3 MaTEMaTUKH, CMEXKHBIX MPEIMETOB, U3 pPeaTbHON MPAKTHUKHU.

Hcnonb3oBaTh CBOMCTBA CTENEHEM C HATYPAJIbHBIMU IIOKA3aTEISIMM IS
npeoOpa3oBaHUs BRIPAKCHHI.



YpaBHeHus 1 HEpaBeHCTBA

Pemiaty nMHEHBIE ypaBHEHUS C OAHOM NEPEMEHHOW, NMPUMEHSS IpaBUIIa
Iepexo/ia OT UCXOJHOTO YpaBHEHUS K paBHOCHIBHOMY eMy. [IpoBepsTs, sBiseTcs
JIM YHACITIO KOPHEM YpaBHEHHUS.

[IpumensTh rpadpuyeckre METOIbl IPHU PELICHUN JIMHEUHBIX YPaBHEHUIN U UX
CUCTEM.

[lonGupate mnpuMepbl Map 4YHUCEN, SBISIOMIUXCS pPEIIEHUEM JUHEHHOro
YpaBHEHUS C IBYMs IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpauK JTUHEHHOTO YpaBHEHUS C
IBYMsI TNEPEMEHHBIMH, MOJb3YSACh TpaUKOM, NPUBOJUTH MPUMEPHI PELICHUs
ypaBHEHUS.

Pematp cucteMbl 1ByX JIMHEHHBIX YPaBHEHUH C IBYMs IIEPEMEHHBIMH, B TOM
quciie rpaguuecku.

CocraBnsaTe W pemiaTh JIMHEMHOE YpPaBHEHHE WM CUCTEMY JIMHEHHBIX
YpPaBHEHUII 1O YCJIOBHIO 3a/ayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M MTOJTYyYECHHBIA PE3yJIbTaT.

DOyHKIUU

N300pakaTh Ha KOOPAMHATHOM MPSIMOI TOUKH, COOTBETCTBYIOIIHE 33/ IaHHBIM
KOOpJMHATaM, Jy4H, OTPE3KH, UHTEPBAJIbI, 3aAIUCHIBATH YHCIOBBIE IPOMEXYTKH Ha
anreOpanyecKkoM si3bIKe.

OTMeuaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33/IaHHBIM KOOpPIAWHATAM,
CTpouTh Tpaduku THHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKINH Y = |X|.

OnuceiBaTh C MOMOIIBKO (YHKIHUA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BpPEMS, PACCTOSHHME, II€HA, KOJIHMYECTBO, CTOMMOCT,
IPOU3BOAUTEIBLHOCTD, BpeMsi, 00bEM padOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[Tonnmate rpaduueckuii coco0 MpEACTaBICHUS U aHajdu3a WH(OPMAIUH,
U3BJIEKATh U UHTEPIPETUPOBATH MHGOPMALIMIO U3 TPa(PUKOB peaibHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

K xonHmy oOyuenus B 8 kJjacce OOy4arOUIUMHCSA TONMYYUT CIEAYIONINE
IpeIMETHbIE PE3YyJIbTaThI:

Yuciaa 1 BBIYMCICHUS

Hcnonp30BaTh HayajabHbIE MPEACTABICHHUS O MHOXKECTBE IEHCTBUTEIBHBIX
YHCeN 71l CPAaBHEHUS, OKPYIJICHUSI U BBIUMCICHUN, N300pakaTh AEHCTBUTEIbHBIC
Yyyucia TOYKaMU Ha KOOPAUHATHOU MPSMOMU.

[IpumensaTe noHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJI[paTHbIE KOPHH, HCIOJB3Yys MPU HEOOXOIUMOCTU KaJbKYJSITOpP, BBIIOIHSITH
npeoOpa3oBaHUsl BBIPAKEHUM, COJEpKallUMX KBaJpaTHbIE KOPHHU, HCIOIb3Ys
CBOWCTBA KOPHEMN.



Hcnonp3oBaTh 3anmucy OOJIBIIMX W MAJIBIX YMCENl C MOMOIIBIO JECATUYHBIX
npoOeii u creneneit yucia 10.

AuredpanvecKkue BbIPaKeHUs!

[IpuMeHsAT, TMOHSTHE CTENEHU C ILENbIM IOKa3aTeJIeM, BBIMOJIHATh
npeoOpa3oBaHus BRIPAKECHUH, COJIEPKAITUX CTEMEHU C LIETbIM MTOKa3aTeIeM.

BhITIONHATE TOXECTBEHHBIE MPE0oOpa30BaHUs PAIMOHATIBHBIX BBIPAXKEHUI
Ha OCHOBE IPaBWJI ICUCTBUI HaJl MHOTOWICHAMH U aJIreOpandecKuMM IPOOSIMH.

PacknanpiBaTh KBaipaTHBIN TPEXUIIEH HA MHOKUTEIU.

[IpumensaTH peoOpa3oBaHUs BRIPAKCHUM ISl PEIICHUS Pa3IMYHbIX 3a7a4 U3
MaTEMATHKH, CMEXKHBIX TPEAMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHHs] 1 HEPABEHCTBA

Pemiate nuHEHBbIE, KBaJpaTHbIE YpaBHEHUS U PallUOHAJIbHBIC YpaBHEHMS,
CBOZSILIMECS K HUM, CUCTEMBI IByX YPABHEHH C IBYMS IEPEMEHHBIMH.

[IpoBOAUTH MpoCTENINE UCCIEIOBAHUS YPABHEHUN M CUCTEM ypaBHEHUH, B
TOM YHUCJIE C IPUMEHEHNEM TrpadUueCcKuX MPEACTaBICHUH (YCTaHABINBATH, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUM PEMICHHUS, €CIIM MUMEET, TO CKOIbKO, U
nmpouee).

[TepexoauTh OT clOBECHON (OPMYITHPOBKHU 3a7adul K €€ anreOpamveckoit
MOJEIM C TIOMOLIBI0 COCTABJICHUSI YPAaBHEHUS WM CHUCTEMBI YPaBHEHUI,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBIN pe3ybTarT.

[IprMeHATh CBOWCTBA YMCIOBBIX HEPABEHCTB I CPABHEHUS, OLEHKH,
pelaTh JIMHEWHBIE HEPAaBEHCTBA C OJHOW NEPEMEHHOM W HMX CHUCTEMBI, JaBaTh
rpadMyecKy0 WJUTIOCTPALIMI0 MHOXKECTBA pEIICHU HEPABEHCTBA, CHUCTEMBbI
HEpPABEHCTB.

DOyHKIUU

[TornmaTe ¥ KCMONB30BaTh (DYHKITMOHAIBHBIE TIOHSATHUS U S3BIK (TEPMHHBI,
CUMBOJIMYECKUE 00O03HAYCHMsI), OMPENCIATh 3HAUCHHE (QYHKIMH IO 3HAYCHUIO
aprymeHTa, orpeienaTh CBOMCTBA PYHKIUU 1O €€ rpaduKy.

Ctpoutsb rpaduku deMeHTapHbIX QYHKIWNA BUIA:

y = kiX, y = X2, y = x3,y = [X|, Y = VX, OIHCBIBaTh CBOWCTBA YHCIOBON
byHKIIMN TI0 €€ TpaduKy.

K xoniy oOyuenus B 9 kJjacce o0Oyyarouuics TMOMYYUT ClEAYIOLINE
IPEAMETHBIE PE3YIbTATHI:

Yucsa v BIYUCTCHUS

CpaBHUBATH U YNOPSJOUYUBATH pAllUOHATIBHBIC U UPPAIlMOHATBHBIE YHCIIA.

Breinmonuate apudmerudeckue AEHCTBUS € PAIlMOHAIBHBIMU  UYHCIIAMH,
coueTrass YCTHbIE U MUCBMEHHBIE TMPUEMBI, BBIIOJIHATH BBIYUCIEHUS C
UPPALMOHAIBHBIMU YUCIIAMU.



HaxonuTh 3HaueHus CTENEHEW C LENbIMU I[OKA3aTesiIMU U KOPHEW,
BBIUNCIIATH 3HAYEHHUS] YUCIIOBBIX BBIPAKCHUM.

OKpyrJisiTh  I€UCTBUTEIBHBIE 4YHCJIA, BBINOJIHATH MPUKUAKY pe3yJbTara
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMN.

YpaBHeHUs] U HEPABEHCTBA

Pemate nuHENHBIE U KBaJApaTHbIE YpPaBHEHUs, YPaBHEHMS, CBOISIIMECS K
HUM, TIPOCTEHUTIIHIE TPOOHO-PAIIMOHATIFHBIC YPaBHEHUS.

Pemate cuctembl ABYX JMHEHHBIX YPAaBHEHHN C JABYMSI MEPEMEHHBIMU H
CHUCTEMBI IBYX YPAaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISICTCS JIMHEHHBIM.

PemaTte TekcToBBIE 3amauM  aNreOpamvyecKuM CIocOOOM C  MOMOIIBIO
COCTaBJIEHUS YPABHEHHUS WUJIA CUCTEMBI JIByX YPABHEHUM C ABYMs IEPEMEHHBIMH.

[IpoBoauTh NpocTENIIne UCCIIEA0BAHU YPABHEHUM U CUCTEM YPaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM rpaduyecKuX NpeCcTaBIeHUM (YCTaHABIMBATh, UMEET
JY ypaBHEHUE WIM CUCTEMA YPABHEHUM DPELICHHUs, €CIIM UMEET, TO CKOJIBKO, U
nmpoyee).

Pemiath nuHelHbIE HEPaBEHCTBA, KBAJpaTHbICE HEPABEHCTBA, HM300pa)kaTh
pelLICHUE HEPABEHCTB HA YUCJIOBOW NPSIMOMW, 3alMCBHIBATh PELICHUE C MOMOILBIO
CHMBOIJIOB.

Pemiate  cuctemMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBAJApPATHOE HEPABEHCTBO, M300pakaTh pEIICHUE CHUCTEMBbI
HEPABEHCTB Ha YMCIIOBOM NPSIMOM, 3alUCBIBATH PEIIEHUE C IIOMOILBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NPU PELIEHUH PA3JIWYHBIX 3a7a4.

DOyHKIUHA

Pacno3naBath (yHKIMM U3Yy4eHHBIX BHJOB. [loKa3piBaTh CcXeMaTHUYECKHU

pacIioioKeHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB GyHKImit Buga: y = kX, y
=kx+b y=kix,y=ax2 +bx+c,y=x3,y= VX, y = |X|, B 3aBHCHMOCTH OT
3HaYeHUH K03(h(PHUIIMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHI.

Ctpouth ¥ nM300pakaTh CXEMATHYECKH TpapUKH KBAJAPATUIHBIX (DYHKITUH,
OINKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIUH MO UX Tpaduxam.

Pacnio3sHaBaTh KBazpaTHuHyt0 (QYHKLUIO 110 (opMyJie, IPUBOJUTH IPUMEPHI
KBaJIpaTUYHBIX (YHKIMH U3 peanbHOM KU3HU, (PU3UKHU, TEOMETPUHU.

Yuc10BbIe MOC/Ie0BATEIbHOCTH M IPOrPeCcCUH

PacnioznaBaTh apu@METHUECKYI0 W TEOMETPUYECKYI0 NPOrpPECCHH IpHU
pa3HbIX crioco0ax 3adaHusl.

BbINONHATE  BBIUMCIACHHMS C HUCHOJb30BaHUEM (oOpMyln N-ro  4ieHa
apu(MeTHYECKON U TEOMETPUYECKOM MPOrpecCcruid, CyMMBbI TIEPBBIX N YJICHOB.

N300paxxarb uYjeHbl IOCIENOBATEIbHOCTH TOYKAMU HA KOOPJAMHATHOMN
IUIOCKOCTH.



Pemate 3agaum, CBS3aHHBIE C UYHMCIOBBIMHU IIOCIIEIOBATEILHOCTSIMU, B TOM
Yyuce 3aJa4yd U3 peabHOMN KM3HM (C MCIIOIb30BaHUEM KaJIBKYJIATOPA, MU(PPOBBIX
TEXHOJIOTHI).



TEMATUYECKOE INTAHUPOBAHUE
7 KIIACC

Koan4yecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHuUe pa3iesioB U TeM undpoBbie
Ne ni/m P Kontpoasnbie | IIpakTnueckue (nupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
1 Yucna v BeiunciieHus. PanimonanbHbie o5 1 bubmuoreka [IOK
yucia https://m.edso0.ru/7f415b90
bu6nuorexa [IOK
2 AJIrCOpaHecKHe BhIpakCHIA 27 1 https://m.edso00.ru/7f415b90
bubmuorexa [IOK
3 Y PaBHCHHUS  HEPABCHCTBA 20 ! https://m.edso00.ru/7f415b90
bubmuorexa [IOK
4 Koopawmatet n rpadpmki. Gynkimn 24 1 https://m.edso00.ru/7f415b90
but6mmoreka [IOK
> Hosropenie n 0Go0uerne 0 1 https://m.eds00.ru/7415b90
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 0



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 KVIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM uugposBbie
Ne n/m P Konrpoabusie | IIpakruyeckue (mudpp )
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
bu6mmoreka [IOK
1 q .K 1
vcna v BeuucieHus. KBagpaTasie KOpHU 5 httos://m.edsoo.ru/7f417af8
5 Yucna u Berunciienns. CTeneHb ¢ eNIbIM 7 bubmuoreka [JOK
IoKa3areyiemMm https://m.edsoo.ru/7f417af8
AnreOpanyeckue BeIpaKCHUS. bubnmnoreka [JOK
3 N 5 1
KBagpatsslii TpEXuieH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKue BHIPaXKECHUS. 15 1 bubnuorexa [IOK
Anrebpanyeckas Apoob https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHCTBa. KBaspaTHbie bubnmoreka [JOK
) 15 1
YpaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBuenus u HepaBeHCTBA. CUCTEMBI bubnnoreka [JOK
6 . 13
ypaBHEHUN https://m.edsoo.ru/7f417af8
bu6nmorexa [IOK
7 YpaBHeHus u HepaBeHCTBa. HepaBeHCcTBa 12 1 httos:/m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHEIC IOHATHS > https://m.edsoo.ru/7f417af8
bu6nunorexa LIOK
o DyHKumn. Tucn0BLIC QyHKIIHA o https://m.edsoo.ru/7f417af8
bubmmoreka [IOK
10 Hosroperne i 0bobumene 6 1 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 0



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

9 KVIIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HaumeHnoBaHue pa3/iesioB u TeM undposbie
Ne n/m P Konrpoabusie | IlpakTuyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
1 Uucna v BeruucieHus. JleiicTBUTENbHBIC 9 bubmuorexa [IOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHU U HEPABEHCTBA. Y PABHEHUA C 14 1 bubnuoreka [IOK
OJTHOM IEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI 14 1 bubnmoreka [IOK
YpaBHEHUH https://m.edso00.ru/7f419d08
bubmuorexa [IOK
4 VYpaBHenust u HepaBeHcTBa. HepaBeHcTBa 16 1 htts://m.edsoo.ru/7f419d08
bu6nmmoreka [IOK
> Dymxuim 16 1 https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
6 HucnoBble OCIEN0BATEIIBHOCTH 15 1 https://m.edsoo.ru/7£419d08
7 IToBTOpenue, 00001IIEHNE, CUCTEMATU3ALIUS 18 1 bubnuoreka [IOK
3HaHUI https://m.edso0.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



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

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC

§1. BIPAXEHUA. (

.NoBTopeHune. [JennmocTb uncen. [leicteus ¢ 06bIKHOBEHHBIMU Ap0obsiMu [leNCTBMSA C 4eCATUYHBIMU

74) apobamu. MNMonoxuntenbHble N oTpUUaTeNbHbIE YMcha. 2
HyneBow cpes 3HaHuI . YncnoBble BblipaXeHus 1
BblpaxeHus ¢ nepeMeHHbIMU.[lonycTUMblEe 3HaYEeHUSA NnepeMeHHbIX. [oacTaHoBKa BblpaXKeHUi BMECTO
nepemMeHHbIX. 2
CpaBHeHMe 3Ha4YEeHUIN BbIPAXKEHUN. 2

§2.

MPEOBPASOBAHUE

BbIPAXXEHW. CaoucTBa AeNCTBUIA HaA, Yucnamm 1
ToxgecTBa 1
ToxgecTBeHHble NpeobpasoBaHns . 1
KoHTponbHasi paboTa «BblpaxeHusi. ToxgecTsa.» 1

§3. YPABHEHUE C

OoAgHOU 3

NMEPEMEHHOMW. PaboTa Hag owimbkamu. YpaBHEHUE U €r0 KOPHU 1
JluHelHoe ypaBHeHWe C OAHOW NepeMEHHOM 2
PelleHre 3agay c NOMOLBbIO YpaBHEHUI 2
KoHTponbHas pabota Ne2 «JInHelriHoe ypaBHEHME » 1

. Ctatuctudyeckue

XapaKTepUCTUKN. PaboTta Hag owmbkamu. CpegHee apudmeTndeckoe, pasmax u Moaa. 1
CpefHee apudpmeTmnyeckoe, pasMmax 1 Moja. 1
MepgmaHa kak cTaTUCTUYECKas XapaKTepucTumka 2

SYHKUMN U NX

TPAGUKWN. YT0 Takoe oyHKUMSA 1
BbluncneHne 3aHa4eHnn pyHKUMK No doopmyre 2
"padmnk pyHKLMM 2

§6. IMHENHASA

OYHKUNA. INpsamasn nponopLMOHanbHOCTL N ee rpadmnk 2
JInHenHas PyHKUMNA 1 ee rpaduk 3
KoHTponbHas paboTa Ned «JlnHenHas dpyHKUms» 1




§7. CTENEHb N EE

CBOWCTBA. OnpegeneHne cTeneHn ¢ HaTypasnbHbIM NokasaTenem 2
YMHOXeHue n genedune creneHen 2
BosBegeHne B cTeneHb NPOn3BEAEHNSA N CTENEHU 3
KoHTponbHas paboTa Ne5 «CteneHb ¢ HaTyparnbHbIM NoKasaTenem» 1

OpHounexsl OpAHourneH 1 ero cTaHaapTHLIN BUA 1
YMHOX€eHMNe 0JHOYNEHOB 1
Bo3BeneHne ogHouYneHa B cTeneHb 1
DyHKUMM y=X2, y=X3 1 X rpadmkum 1
DyHKUMM Y=X2, y=X3 1 UX rpaduKu. 1

.CYMMA N

PA3HOCTb

MHOIOYJTEHOB MHorouneH n ero cTaHgapTHbIN BUA 1
MHorou4neH 1 ero cTaHgapTHbIN BUA. 1
CnoxeHune 1 BblYMTaHME MHOIOYSIEHOB. 1
CnoxeHne n BblYMTaHME MHOIOYIEHOB 1
CnoXeHune 1 BblYMTaHNE MHOTOYJIEHOB. . 1

. MPON3BEOEHNE

OOHOUYNIEHA U

MHOIOUYJIEHA YMHOXEHMe 0gHO4YNeHa Ha MHOro4neH 2
YMHOXeHWe. BbiHeceHne o0Lero MHOXUTENS 3a CKOOKK 1
BblHeceHWe obLero MHOXUTEns 3a CKOOKU. 1
BblHeceHVe obLLero MHOXUTENS 3a CKOOKN.. 1
KoHTponbHas paboTta Ne6 «CrnoxeHue 1 Bbl4MTaHUE MHOTOY1EHOB 1

. MPON3BEOEHNE

MHOIOYJTEHOB YMHOXEHMEe MHOro4nieHa Ha MHOTFOYSIEH. 1
YMHOX€EHME MHOro4rieHa Ha MHOTOYIEH. .. 1
YMHOXeHNe MHOro4neHa Ha MHOMOYNEH. . 1
PasnoxeHne MHOrouneHa Ha MHOXUTENU cnocoboM rpynnUpPOBKMK. 1
Pa3noxxeHne MHOro4nieHa Ha MHOXUTENN cnocoboM rpynnmMpoOBKU 1
PaznoxeHne MHOroYneHa Ha MHOXWUTENW crnocoboM rpynnmMpoBKM... 1




KoHTponbHas paboTa Ne7 «MHoro4neHb!» 1

§12. KBAOPAT

CYMMbI A

KBAOPAT

PA3HOCTU BosBegeHve B kBagpaT v B Ky6 CyMMbI U Pa3HOCTU OBYX BbIpaXKeHWUN 1
Bo3BegeHve B kBagpaT 1 B Ky6 CyMMbl M pa3HOCTU ABYX BbIPaXXEHWNA.. 1
BosBegeHve B kBagpaT v B Ky6 CyMMbl 1 pa3HOCTU ABYX BblPaXXeHWN. 1
PasnoxeHne Ha MHOXWTENU C NOMOLLBI0 hopmyn KBagpaTa CyMMbl U KBagpaTa pasHOCTU 1

PA3HOCTb

KBAOPATOB,

CYMMA

PA3HOCTb KYBOB | YMHOXEHME pa3HOCTU ABYX BbIP&XEHWUIA HA X CYyMMY 1
YMHOXeHMEe pasHOCTU ABYX BbIPaXKEHUI HA UX CYMMY. 1
PasnoxeHne pasHOCTM KBagpaToOB Ha MHOXWUTENU 1
PasnoxeHne pasHOCTM KBagpaTOB HA MHOXWUTENMN. 1
KoHTponbHasi paboTa Ne8 «KBagpat cyMmbl 1 KBagpaT pa3HocTu. PasHocTb kBagpaTtoB. Cymma m
pa3HOCTb KyboB 1
O6o6watowmn ypok. PasHocTb KBagpaToB, CyMMa M pasHOCTb Ky6oB. 1

NMPEOBPA3OBAHNE

LENbIX 3

BbIPAXXEHWA [MpeobpazoBaHue LEenoro BblpaXXeHNss B MHOroYeH 1
MpeobpaszoBaHue LIenoro BblpaXXeHnsl B MHOrQUNEH. 1
lMpeobpazoBaHue Lenoro BblpaXKeHUs B MHOTOYSIEH. . 1
MpuMeHeHWe pasnmMyHbIX cnocoboB AN Pa3NoXEeHUs Ha MHOXUTENU 1
[MprMMeHeHWe pasnmyHbIX CNOCOOOB ANS PA3NOXEHUS HA MHOXUTENN.. 1
MpumeHeHWe pa3nmyHbIX cnocoboB AN PasnoXeHUs Ha MHOXUTENN. 1
KoHTponbHasi paboTa Ne9 «[MpeobpasoBaHue LenbiX BbIPAXXEHNNY 1




JInHelHble
ypaBHEHUS C ABYMSI
nepemMeHHbIMN N NX
CUCTEMBbI

JInHenHOe ypaBHeEHME C ABYMS NEePEMEHHbIMU

'padmK NIMHEVHOTO YpaBHEHUS C ABYMS NepeMeHHbIMU

"padmK NIMHEVHOTO YpPaBHEHUS C ABYMS NEPEMEHHbLIMM..

"padmK IMHEHOTO YpaBHEHUS C ABYMS NEPEMEHHbLIMM. ..

CncTeMbl NMMHENHbIX YPaBHEHUI C ABYMSI NEPEMEHHbIMMU.

CuncTeMbl NMMHENHBIX YPaBHEHUI C ABYMSI NepeMEHHbIMU

S I

PelweHune cuctem
JINHENHbIX
ypaBHEHUN

Cnocob noacTaHoOBKM

Cnocob noacTaHOBKW.

Cnoco6 noacTaHOBKM..

Cnocob cnoxeHus

Cnocob crnoxeHus.

PeweHune 3agay ¢ NOMOLbIO CUCTEM ypaBHeHMVI.

A I

PelueHve 3agay ¢ noMoLLbo cMCTeM ypaBHEHUIN. KOHTPOnbHLIM cpe3 no Teme " Cuctema NUHenHbIX

ypaBHeHun"

N

WToroeas koHTposbHas paboTa no Kypcy 7 krnacca

=

[MoBTOpeHMEe

[NoBTOpEHME .




S8kiacc

Paspen Tema ypoka Kon-Bo yacoB

MoBTOpeHue 3a 7

Knacc. [MoBTOpEHWe maTeprana 7 Knacca 2

naBa 1.

PauyunoHanbHble

apobu . PauunoHanbHble BbipaXXeHWs. 2
OcHOBHOE CBOWCTBO Apobu. 1
CokpalleHue gpoben. 1
0O606LeHne n 3akpennexve no Teme "OcHoBHOEe cBOMCTBO Apobu.CokpalleHue gpoben” 1
CnoxeHue v BblMUTaHUe gpoben ¢ 0QNHaAKOBbIMU 3HaMeHaTensiMu. 2
CnoxeHue n BblMUTaHUe gpoben ¢ pasHbIMM 3HaMeHaTENSMM. 3
0O606LeHre no Teme "Cymma 1 pasHocTb gpoben” 2
KoHTponbHasi paboTa Ne1 no teme « CrioxxeHue 1 BbldnTaHue apobeny. 1
AHanu3 KOHTPOsbLHOM paboTbl.Y MHOXeHMEe Opobel. 1
Bo3BegeHve gpobu B CTENEHD. 1
MpaBuno geneHve gpoben. 3
MpeobpazoBaHne paunoHarnbHbIX BbIPaXEHWUN. 2
PyHKUMS Y = K/X 1 ee rpaduk. 1
KoHTponbHas paboTa Ne2 no teme «[peobpas3oBaHne paumoHanbHbIX BbIpaXXeHUA. PyHKUMA Y = K/X 1
AHanuns3 KOHTporbHOM paboTbl.O606LeHMEe No Teme " PaunoHanbHble apodun”. 1

KBagpaTHble KOpHU
PauuvoHanbHble Yyucna. 1
VppaunoHanbHble Ynucna. 1
KBagpaTHble KOpHM. 1
ApucmeTnyeckmii KBagpaTHbI KOPEHb. 1
YpaBHeHne X2=a 1
HaxoxgeHne npnbnmxeHHbIX 3Ha4eHWA KBagpaTHOIO KOpPHS. 1
DyHKLMA 1 ee rpaduk. 1
KBagpaTHbIN KOPEHb N3 NPOU3BEAEHUS. 1




KBagpaTHbI KOpeHb 13 gpobu. 1
KBagpaTHbI KOpEHb 13 CTEMEHM. 1
KoHTponbHas paboTa Ne 3 no Teme «CBoncTBa apupmeTn4eckoro KeagpaTHoro KopHsa» 1
AHanm3 KOHTPOsbHOW paboTbl.BelHECEHME MHOXMTENSA M3-N0L 3HAKA KOPHS. 1
BHeceHne MHOXUTENS NOA 3HaK KOPHS. 1
[MpeobpasoBaHue BbIpaXKeHW, cogepXXalnx KBagpaTHble KOPHM. 2
OcBoboxgeHne 3HaMmeHaTens apoduv oT MppaLMOoHaNbHOCTY. 1
MpeobpazoBaHUe BbIPAXEHWI C UCMONB30BaHNEM (DOPMYJT COKPALLLEHHOIO YMHOXEHWS. 1
KoHTponbHas paboTa Ne 4 no Teme «[peobpasoBaHue BbipaXeHUn, cogepxalumx ksagpaTHble
KOPHW». 1
AHanm3 KOHTPObHOW paboThl.YNpLieHNe BblpaXeHUIN,coaepKaLumx KBagpaTHble KOpHW. 1

. KsagpatHble

ypaBHeHMS . HenonHble KBagpaTHbIE. YpaBHEHUs! 1
PelueHune KBagpaTHbIX ypaBHEHUI BblAeNeHNEM KBagpaTa AByYrneHa. 1
dopmyna KOpHeW KBagpaTHOIO ypaBHEHMS. 1
PelueHune kBagpaTHOro ypaBsHeHus no gopmyne. 2
PelueHune 3aga4 c NOMOLLIbIO KBAAPAaTHLIX YpaBHEHUN. 2
Teopema Bueta 1
PelleHune kBagpaTHbIX ypaBHEHUIN C MOMOLLBIO TeopeMbl BueTa. 1
O606uieHre n 3akpenneHne no teme" KBagpartHele ypaBHeEHMS'". 1
KoHTponbHaspaboTaNe5noTeme«PeweHnekBagpaTHbLXYypPaBHEHN N » 1
OpobHO-paynmoHanbHbleypaBHEHMUS. 1
CocTaBneHune cxembl peLleHus ApobHO-paLMoHanbHbIX YpaBHEHUN. 1
PelwweHune opobHbIX pauuHanbHbIX ypaBHeHUA.[ padunyeckoe pelueHme 4poBHbIX paunoHanbHbIX
BblpaXXeHWUN. 1
"padmyeckoe pelueHne gpobHbIX pauMOHaNbHbIX BbIPaXKEHUN. 1
PeweHunesagaycnomMowbagpobHO-pauUVMOHaNbHbIXYPaBHEHUN. 2
YpaBHeHWe ¢ napaMeTpoM. 2




KoHTponbHas paboTa Ne 6 no Teme «PelleHne gpobHO- paunoHanbHbIX ypaBHEHUAY 1
0606ueHne no Teme "OpobHble palmHanbHble ypaBHeHNs" 1

HepaBeHcTBa . .MucnoBble HepaBeHcTBa.CpaBHEHME 3HAYEHUI YNCTTOBLIX HEPaBEHCTB. 1
CpaBHeHMe 3HA4YEHUN YACTOBbLIX HEPABEHCTB. 1
CsoncTtBa YMCNoBbIX HepaBeHCTB.[IpMMeHeHe CBOMCTB YUCIOBbIX HEPABEHCTB. 1
[MpMMeHeHne CBOWCTB YMCIOBbIX HEPaBEHCTB. 1
CnoxeHue YNCnoBbIX HEPaBEHCTB. 1
YMHOXEHMEe YNCINOBbIX HEPaBEHCTB. 1
OTHOCUTENBHHAsA NOrPELUHOCTb n3MepeHns.AGCcontoTHasd NOrPELLHOCTb U3MEPEHMS. 1
OTHOCUTENBbHHAsA MNOTPELLHOCTb N3MEPEHMS. 1
KoHTponbHasi paboTta Ne7 no teme " YmucnoBble HEpaBeHCTBAY. 1
AHanma koHTponbHoW paboTbl.lNepeceyeHne MHOxecTB.O6beUHEHNE MHOXECTB. 1
O6beanHeHne MHOXECTB. 1
YuncrnoBble NPOMEXYTKN. 1
Yuncnosble NPOMEXYTKN Ha KOOPANHATHOW NPAMOW. 1
PelleHne HepaBEHCTB C O4HOM NEepPEMEHHON. 2
CBoncTBa paBHOCUJIbHBIX HEPABEHCTB. 1
PelleHne cnctem HepaBEHCTB C OAHON NEPEMEHHON. 2
KoHTponbHas paboTa Ne8 no teme «PelleHne HepaBeHCTB C O4HOV NEPEMEHHOMY. 1
AHanun3 koHTponbHOM paboTbl.O606WeHme no Teme " HepaBeHcTBa". 1

CTteneHb ¢ LenbiMm

nokasartenem.

OnemMeHTbI

CTaTUCTUKK . OnpegeneHue cTenexu ¢ LenbIM oTpulaTenbHbIM noKasaTenem. 2
CaoncTBa CTeNeHu ¢ LenbiM nokasarenem 1
YnpoLleHne BbIpaXKEHUIN ,MCMONb3ysl CBOWCTBA CTEMEHW C LIeNbIM NoKasaTenem. 1
CTtaHgapTHbIN BUg Ymcna 2




KoHTponbHas pabota Ne 9 no Teme «CTeneHb € LenbiM nokasaTenemy. 1
AHanma KoHTponbHoM paboTbl.COop 1 rpynnMpoBKa CTaTUCTUYECKNX AaHHbIX. 1
C6op 1 rpynnupoBKa CTaTUCTUYECKMX AAHHbBIX B 3a4a4ax. 1
HarnsgHble npegctaBneHns ctaTucTMYeckon nHdopmaumm B Buge agmarpammoi. 3

MoBTOpeHue.

PelieHne 3agau. lMpeobpasoBaHne pauMoHanbHbIX BbIpaXEHUN. 1
MpeobpasoBaHne BbIpaXXeHWI, COAEPXXaLMX KBaapaTHbIE KOPHMU. 1
PelleHne kBagpaTHbIX ypaBHEHWUN 3

9kiacc

Paspgen Tema ypoka Kon-Bo yacoB

BBoaHoe

NnoBTOpPEHUE BBogHoe noBTOpEHME. 2

KeBagpatnyHas

PYHKUMS. PyHKUMU 1 UX rpadmKku. 1
O6nacTb onpefeneHus n obnactb 3Ha4YeHUn 2
Ceonctea yHKLMN. 2
KBagpaTHbI TPEXYEH U €ro KOpHMU. 2
PasnoxeHwe KkBagpaTHOro TpexvrieHa Ha MHOXWUTENK 2
KoHTponbHas pabota Ne1 no teme « PyHKLMM M nx ceoncTea. KBagpaTHbI TpeXYneH» 1
AHanm3 KOHTposbHOM paboTbl. PyHKUMS y=ax2 , ee rpacpmk n CBONCTBA. 1
PyHKUMsa y=ax2 , ee rpacuk 1 cBoncTBa.PelleHne 3agad,ucnonb3yscBoMCTBa PyHKUMK y=ax2/ 1
PelweHve 3agay,ucnonb3ysacsonctasa PyHKUmMn y=ax2/ 1
Mpadurk pyHKUMM y=a(x-m)2.I padmkn yHKUUIN y=ax2+ n, 1
Mpadumkn pyHKUM y=ax2+ n, 1
lMocTpoeHne rpacuka kBagpaTuyHoN QYHKLUNN. 2




PelwweHune 3agad no Teme "KBagpatnyHasa pyHKLMSA:CBOUCTBA N rpadouk.” 1
PyHKLMA y=XT. 1
KopeHb n-oi cTeneHu. 1
KoHTponbHas paboTa Ne2 no teme «KBagpatniHasa pyHKumns» 1
CTeneHb C paynoHanbHbIM NokasaTenem 1

YPABHEHNA U

HEPABEHCTBA C

OoaHOMU

NMEPEMEHHOMW. Llenoe ypaBHeHME U ero KOpHU. 2
YpaBHEHWS U NX peLUeHne C MOMOLLbI0 BBEAEHUSA HOBOW NEPEMEHHOMN. 1
[po6Hble paLmoHanbHble YpaBHEHMUS 2
BbinonHeHne ynpaxHeHui no teme "[JpobHble paunoHanbHble ypaBHEHNS". 2
PelueHne HepaBeHCTB BTOPOW CTENEHU C OQHOW NePEMEHHON 2
PelleHne HepaBeHCTB MeETOAOM MHTepBanoBPelleHne HepaBeHCTB B 3aJavax. 2
PelleHne HepaBeHCTB B 3aayax. 1
KoHTponbHas pabota Ne3 no teme «YpaBHEHUS U HEpPABEHCTBA C OOHOW NepeMeHHORN". 1

YPABHEHNA U

HEPABEHCTBA C

OBYMA AHanm3 KOHTPOMbHOMN paboTbl.YpaBHEHME C OBYMSI NEPEMEHHBIMU 1 ero rpaduk.OnpegeneHue

NMEPEMEHHbLIMW. cTenexu ypaBHeHusi.CocTaBneHme ypaBHEHUS MO rpadounky. 1
OnpegeneHue cTenexHy ypaBHEHNS. 1
"padmyeckmii cnocob peLleHns CUCTEM YPaBHEHWNA. 1
PelueHune cucTem ypaBHEHUI BTOPOW CTEMEHWN. 5
0O606LeHne 1 3akpenneHue no Teme "PelleHne cucTeM ypaBHEHWU 2-01 cTeneHn". 1
PeweHne 3agay ¢ NOMOLLbIO YpaBHEHUI BTOPOW CTEMNEHM. 2
HepaBeHcTBa ¢ ABYyMSI NepeMEHHbIMMU 2
CwncTeMbl HEpPaBEHCTB C ABYMSI NEPEMEHHbBIMM 2




KoHTponbHas paboTta Ne4 no teme «YpaBHEHUS U HEPaABEHCTBA C ABYMS MEPEMEHHbLIMU 1

APNOMETUYECKAA

n

FEEOMETPUYECKAA

MPOIrPECCIAN lMNocnepoBaTenbHOCTH. 1
OnpegeneHne apugmeTM4ecKon Nporpeccum. 1
dopmyrna n-ro YneHa apudMeTUHECKOM NMPOrpeCcCum. 1
dopmyna cyMMbl M NEPBbIX YIIEHOB apnMeTUYECKON NPOrpeccum 3
0O606uieHre no Teme " ApudmeTndeckas nporpeccus”. 1
KoHTponbHas paboTa Ne5 no teme «ApudmeTmyeckas nporpeccusi» 1
AHanun3 KOHTponbHOM paboTbl.ONpeaeneHne reoMeTpUYeCcKon NPOrpeccuu. 1
dopmyrna n-ro YneHa reoMeTpuyYecKon Nporpeccum. 1
dopmMyna cymMmbl N NEPBbIX YNIEHOB reOMeTPUYECKOM NPOrpeccum. 2
0606LeHne no Teme "eomeTpuyeckas nporpeccust'”. 1
MoaroToBka Kk KOHTpONbHON paboTte.PelleHne 3agaq. 1
KoHTponbHas paboTa Ne6 no Teme «l'eomeTpmyeckas nporpeccus». 1

ONEMEHTHI

KOMBUHATOPWKN

N TEOPUU 3

BEPOATHOCTEMW. AHanun3 KOHTPOSbHOM paboTbl.MMpuMepbl KOMOGMHATOPHbIX 3a4ay. 1
[NepecTaHOBKM. 2
PasmeLlueHus. 2
lMpMeHeHVe pa3MeLLeHNsa Npu peLleHnn 3agav. 1
CoyeTtaHus. 2
[MoHsTME cny4YanHoro cobbITHS. 1
OTHOCKTENbHAgA YacToTa Cny4anHoro cobbiTus 1
BeposATHOCTb paBHOBO3MOXHbIX COObITUN. 1
BeposTHOCTb cnyvanHoro cobbITus. 1
PelwweHne 3agay no teme «3nemMeHTbl KOMOUHATOPWKU N TEOPUM BEPOSTHOCTENY. 1




KoHTponbHas paboTa no reme"OnemMeHTbl KOMOMHATOPUKN U TEOPUU BEPOSITHOCTEN". 1

NTOroBOE

NMOBTOPEHMUE.

PELWEHWNE 3AOAY

MO KYPCY VIl — IX

KITACCOB. BbinonHeHne y4ebHO-TPEHMPOBOYHbIX 3agaHui B popmaTte OID. 10
Utoroeas koHTponbHas pabota Ne8. 1
BbinonHeHne y4ebHO-TpeHNPOBOYHbIX 3adaHun B popmarte O 3.MNoBTOpEHNE. 6










YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Maremartuka. Anrebpa: 7-i kiacc: 6a30BbIl ypOBEHb: yUeOHHK, 7 Kiacc/
MakapsrueB FO.H., Munatok H.I'., HemmkoB K.W. u apyrue; oy pex.
TensikoBckoro C.A., AkimonepHoe obmiectBo «M3narensctBo «IIpocBenieHue»
* Marematuka. Anrebpa: 8-i kiacc: 0a30BbIi yPOBEHb: yU€OHHK, 8 Kiacc/
Maxkapserues FO.H., Munatok H.I'., HemikoB K.W. u apyrue; oz pexn.
Tenaxosckoro C.A., AkimonepHoe o0miectBo «M3narenbctBo «IIpocBenienne»
* MaremaTtuka. Anrebpa: 9-i kiacc: 0a30BbIi yPOBEHB: yUeOHHK, 9 Kiacc/
MakapsiueB FO.H., Munatok H.I'., Hemikos K.W. u npyrue; nox pen.

TensikoBckoro C.A., AkimonepHoe oo6iectBo «M3marensctBo «IIpocBenieHue»

METOANYECKUE MATEPHUAJIBI 1JISA YUUTEJIA

Anrebpa,’ kinacc/ MakapsrueB FO.H.,Munmtok H.I'., HemkoB K.W. u apyrue; nox
penakmueit TemsikoBckoro C.A., AkiimoHnepHoe o01miecTBo "M3narenbcTBo
"IIpoceernienue"

Aunrebpa,8 kiacc/ MakaperueB FO.H.,Munatox H.I'., HemikoB K.W1. u apyrue;
non penakiuen TensikoBckoro C.A., AkunoHepHoe o0iectBo "M3aaTenscTBO
"IIpocBenienue"

Anrebpa,9 kiacc/ MakaperueB FO.H.,Munmiok H.I'., Hemkos K.U. u apyrue;



HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPChHI CETU

HUHTEPHET

https://m.edsoo.ru/
https://resh.edu.ru/

https://educont.ru/
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