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HOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIs€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIETO
o0Opa3oBaHUs: OHa 00ECIIEYMBAET U3YUYECHHUE JIPYTUX TUCLUUIUINH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TYMAHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAMMO st
IPOJOJKEHUsT 00pa30BaHus U B MOBCEIHEBHOM KU3HU. Pa3BuTne y o0ydaronumxcs
HAyYHBIX TMPEJCTABICHUN O MPOUCXOKIACHUM M CYIIHOCTH aireOpandeckux
abcTpakiuii, cnoco0e OTpakeHHs] MaTeMaTUYECKOM HAyKOU SIBIEHUN U MPOIECCOB
B MpPUPOJE U OOIIECTBE, PO MaTEMaTHYECKOTO MOJEIMPOBAHHS B HAYYHOM
MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
U Ka4yeCTB MBIILICHUS, HEOOXOAUMBIX JIJIsl aanTalli B COBPEMEHHOM ITU(POBOM
oOmectBe. M3ydenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHUS HaOJII0JaTh,
CpaBHHMBaTh, HAXOAWTb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBAaTh CBOW JCHCTBHSI W BBIBOPBI,
dbopmynupoBath yTBepkaeHUs. OCBOCHHUE Kypca anreOpbl 00eCIeYuBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJIEHUs] OO0YyYarolMXCsA: OHM HCHOJB3YIOT JACIyKTUBHBIE U
MHAYKTUBHBIE PacCyKJeHusi, 0000LIeHNEe U KOHKPETU3alN0, a0CTparupoBaHue u
anajoruto. OOydeHwe  anreOpe  NpeANoSiaraeT  3HAYUTENbHBIM  O0BEM
CaMOCTOSITENIFHOM  JIEATENBHOCTH OOYyYaIOUIUXCSA, MO3TOMY CaMOCTOSTEIbHOE
pellIeHne 3a/1a4 SBJISETCS peaan3aueil 1esTeNbHOCTHOrO MPUHIINIIA O0yUEHHUS.

B crpykrype mporpaMMmbl y4ueOHOTO Kypca «Airedpa» naias OCHOBHOTO
o0uiero o0pa3oBaHus OCHOBHOE MECTO 3aHMMAIOT COIEPKATEIbHO-METOANUECKHE
nuHUH: «Yucna v BRIYUCICHUSN, «ANreOpandeckie BhIPAKECHU», «YpaBHEHUS U
HepaBeHCTBay, «DyHkiuny. Kaxmgas w3 3THX coxepikaTeabHO-METOINYECKUX
JMHUM pa3BUBAETCs HA NPOTSHKEHUM TPEX JIET U3YUYECHUS Kypca, B3aUMOICHCTBYS €
ApyTMMH €ro JHHUAMHU. B Xojae wu3yueHuss y4yeOHOro Kypca oOydaroImuMmcs
MPUXOIUTCS JIOTHYECKH PACCYXKIaTh, MCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TUM B mporpaMMy y4eOHOTO Kypca «Anredpa» BKIIOYEHBI
HEKOTOpPBhIE OCHOBBI JIOTMKH, MPEICTAaBICHHBIE BO BCEX OCHOBHBIX pasieiax
MaTeMaTHYECKOro 0Opa3oBaHUs U CIIOCOOCTBYIOIIME OBJIAJACHUIO OOYyJaIOIIMMUCS
OCHOB  YHUBEpPCAJIBHOTO  MareMarudeckoro si3bika. CojaepkaTelnbHOH U
CTPYKTYPHOM OCOOEHHOCTBIO yuyeOHOTro Kypca «AureOpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapakTep.

Copepxanne auHMM «Yucia W BBIYUCICHUS» CIY>KUT OCHOBOW MJIs
JaJIbHEHIIer0 U3y4YeHUs] MaTeMaTUKH, CIOCOOCTBYET Pa3BUTHIO Yy OOYyYaroIIMXcCs
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHUS TOJIb30BaTHCS aJTOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl IOBCEAHEBHOM
KW3HU. PazBuTue MOHATHSA O YUCJIE HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
CBS3aHO C PAIMOHATBHBIMU W HWPPANMOHATLHBIMU YHCIIaMH, (HOPMHUPOBAHUEM



MIPEACTABICHU O JEHCTBUTEIBHOM YHCJE. 3aBEPLICHUE OCBOEHHS YHUCIOBOM
JUHUU OTHECEHO K CpeHeMy 001IeMy 00pa3oBaHHIO.

Coneprkanue IByX anreOpandecKux JMHUN — « Anredpandeckue BhIPaKeHUsD)
U «YpaBHEHUS] U HEPABEHCTBAa» CIOCOOCTBYET (POPMHUPOBAHUIO y OO0YyUAIOMIMXCA
MaTEeMaTHYECKOro anmapara, HeoOXOJUMOTro JJIsl PELICHHUS 3aJad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M MPaKTUKO-OPHUEHTHUPOBAHHBIX 3afady. Ha ypoBHe
OCHOBHOTO 0011ero 00pa3oBaHusi y4dyeOHBIH MaTepuan TPYNIUPYETCS BOKPYT
palMOHAIBHBIX BhIpAXKEHUH. AnreOpa JeMOHCTPUPYET 3HAUYCHHE MAaTEeMATUKH Kak
A3bIKa I TOCTPOEHUS MATEMATUYECKUX MOJEJEH, ONMUCAaHMUS IPOLECCOB U
ABIIGHUN peanpHOrO Mupa. B 3amaunm oOydeHuss anreOpe BXOAAT Takke
JanbHEHIIee pa3BUTHE ANTOPUTMUYECKOIO MBIIUIEHUS, HEOOXOIUMOIo, B
YacTHOCTH, JJII OCBOCHHMS Kypca UWH(MOPMATHUKW, M OBJIQJICHUE HaBbIKaMU
JNEeNyKTUBHBIX paccyxaeHuil. [IpeoOpa3oBanne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUs, CHOCOOHOCTEN K MATEMaTHYECKOMY TBOPUECTBY.

Conepxanve GyHKIIMOHAIBHO-TpaQUUECKON JIMHUM HALIEJICHO Ha TOTyYEHHE
oOyJaronMMucs 3HaHUW O (PYHKIMAX KaK BaKHEHIIEH MaTeMaTH4eCKOW MOJAeNn
JUIS OTUCAHUS U UCCIIEOBaHMsI Pa3HOOOPA3HBIX MPOLECCOB U SBJIECHUI B IPUPOJIE
u obmecTtBe. M3ydyeHue marepuasa COCOOCTBYET Pa3BUTHIO Yy OOYyYarOIIMXCS
YMEHUS UCIIOJIb30BATh PA3JINYHbIE BhIPA3UTEIbHBIE CPEACTBA SA3bIKA MATEMATUKH —
CJIIOBECHbIEC, CHUMBOJHMYECKHE, TpauuecKkue, BHOCUT BKIaJ B (QOpMHUpOBaHUE
NPEACTABICHUN O POJIM MATEMATUKHU B PA3BUTUU LIUBUWIN3ALMH U KYJIbTYPHI.

CornacHo yueOHOMYy IJIaHy B 7-9 Kijaccax u3ydaercs ydeOHBIH Kypc
«Anre0Opa», KOTOPBIH BKIIIOUAET CIIEAYIOIIME OCHOBHBIE pa3esibl COJAEpPKAHUS:
«Yucna ¥ BBIYMCICHUS», «AJreOpanyeckue BBIPAKEHUSD), «YpaBHEHUS U
HEpaBeHCTBA», «DyHKIIMN.

Ha usyuenue yuebHoro kypca «Anredpa» orsoautcs 306 gacos: B 7 Kjacce
— 102 ygaca (3 gaca B Henento), B 8§ kimacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 102 gaca (3 yaca B HEJIEIIO).



COILEPKAHUE OBYUYEHUSA
7 KIIACC

Yuciaa 1 BBIYUCTCHUSA

JpoOu OOBIKHOBEHHBIE M JI€CATUYHBIC, IIEPEXO] OT OJHOW (POpMBI 3amucu
apobeit k apyroil. IloHsTMe panMOHAJIBHOTO 4MCIA, 3alUCh, CpPaBHEHUE,
VOOPSAOYMBAHUE  PAMOHANBHBIX — 4Ynced. Apudmernyeckue JEHCTBUS  C
palMOHAIIBHBIMYA YMCIIamMu. Pelenue 3aaad U3 peaJlbHOW NPAaKTHKW HA 4acTH, Ha
TpoOH.

CreneHp ¢ HaTypajJbHBIM I[IOKa3aTeJIEeM: ONpENEIEeHHUEe, IMpeoOpa3oBaHUE
BBIPKEHUI HA OCHOBE OIpE/IeTICHHsI, 3aMUCh 00NMbIINX yncen. [IpoienTsl, 3anuck
MPOLICHTOB B BUJE ApoOU U IpoOM B BHUJE MPOLEHTOB. TpyU OCHOBHBIE 337a4d Ha
ITPOLIEHTHI, PEIICHHE 3aJ1a4 U3 PEaJIbHOM ITPAKTUKH.

IIppuMeHeHne IPU3HAKOB  JEIUMOCTH, PA3JI0KEHUE HAa  MHOXKUTEIU
HaTypAJIbHBIX YUCEIL.

PeanbHple  3aBUCHMMOCTM, B TOM 4HClIe TpsMas W oOpaTHas
MIPONOPLIMOHAIBHOCTH.

AJire0panvecKue BbIPAKEHUS

IlepemMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUA C NIEPEMEHHOU. JlomycTumble
3Ha4YeHUs NepeMeHHbIX. [IpencraBienre 3aBUCUMOCTI MEXKY BEJIMUMHAMU B BUJIE
(dopmynbsl. Beruucnenus no popmynam. [IpeodpaszoBanne OYKBEHHBIX BbIPAKEHUI,
TOXKJIECTBEHHO paBHbIE BBIPAKEHMS, MpaBWiIa MpeoOpa3oBaHUs CyMM U
POU3BE/ICHUH, TPaBUIa PACKPBITUS CKOOOK U MPUBEAEHUS MOJOOHBIX ClIaraeMbIX.

CBolicTBa CTENEHH C HATYPAJIBHBIM ITOKA3aTEIIEM.

OnHowiensl 1 MHOTOWIEHBI. CtenieHp MHOrowieHa. CiioKeHue, BBIYUTAHUE,
YMHOXXEHHE MHOTOWICHOB. DOpMynbl COKpPAIEHHOIO YMHOXEHHS: KBaapar
CyMMBl W KBagpaT pasHoctu. Popmysa pa3HOCTH KBaaparoB. Pazmoxenue
MHOI'OYJICHOB Ha MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHEeHUE, KOpPEHb YpaBHEHHs, IpaBuUja NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUIIBHOCTDH YPaBHEHU.

JIuHeHOe ypaBHEHHE C OJHOM NEPEMEHHOM, YHMCIO KOPHEN JIMHEHHOIO
YPAaBHEHUS, pELIEHUE JIMHEWHbIX ypaBHEeHUH. CocCTaBlI€HHE YpaBHEHUH IO
YCJOBHIO 3a71auy. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOILBIO YPABHEHUM.

JIuneitHOoe ypaBHEHUE C IByMs MEepeMEHHbIMU U ero rpaduk. Cuctema JIByx
JIMHENHBIX YpPaBHEHUW C JBYMsS IIEpEMEHHBIMU. PenieHue cucreM ypaBHEHUU
crocoboM MoACTaHOBKH. IlpuMepsl pemieHus: TEKCTOBBIX 3aJady C MOMOUIbIO
CUCTEM YPaBHECHUM.

DyHKUNHA



Koopaunara Touku Ha npsimou. UucnoBsle TpOMeEXYyTKU. PaccTosiHue mexny
IBYMsI TOYKAMU KOOPAMHATHOMN IPSIMOM.

[IpsimoyronbHast cucrema koopauHat, ocu OX n Oy. AGcuucca u opauHaTa
TOUYKH Ha KOOpJAMHATHOM II0cKOCTH. [Ipumeps! rpadukoB, 3aJaHHBIX (GOpMYIaMu.
Urenune rpadukoB peanbHbIX 3aBucumocted. Ilonsarue ¢ynkuuu. ['paduk
¢yukuu. CoiictBa Qpynkuwmii. Jluneitnas Gynkuus, e€ rpaduk. ['padux dyHxmm
y = |X|. I'padudeckoe perieHne ITUHEHHBIX ypaBHEHHH M CUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yuciaa 1 BBIYUCTCHUSA

KBagpatHelii kopeHb U3 uucia. [loHsATHEe 00 UppalMOHAIBHOM YHCIIE.
JlecaTuuHble TPUOIMKEHUST UPpPAIMOHANIBHBIX unces. CBoilcTBa apuMETHIECKUX
KBaJIpaTHBIX KOPHEN U UX MPUMEHEHUE K MPEO0OPA30BAHUIO YUCIOBBIX BBIPAKCHUIM
Y BBIYMCJIEHUSIM. JIeHCTBUTEIIBHBIE YUCIIA.

Crenenb ¢ LenbIM NoKa3aTeneM U €€ cpoiicTBa. CTaHaapTHas 3aMUCh YUCIa.

AnreOpandeckue BhIpaKeHUSIAJIredpandyeckue BbIpasKeHUs

KBampaTHbiii  TpéxuneH, pa3loKEHWE KBAJAPAaTHOrO TpEXWIEHAa Ha
MHOXUTEJH.

Anrebpanudeckass JpoOb. OCHOBHOE CBOMCTBO anreOpanueckoil apoowu.
CrnoxeHue, BbIYMTAHHE, YMHOXXEHHE, [IEJICHUE alreOpandeckux JapoOei.
PannoHanbHbie BBIpaXKEHUS U UX IPEOOpPa3OBAHKE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHUS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Qopmyna KOpHEW KBaJpaTHOTO YypaBHEHUS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-palMOHATBHBIC YPABHEHUSI.

I'paduyeckas uHTEpHIpeTalvsl YpaBHEHUM C ABYMS MEPEMEHHBIMU U CUCTEM
JVHEWHBIX YPAaBHEHHMU C JAByMS IE€peMEHHBIMHU. lIpuMepnl pemieHus cucreMm
HEJIMHEVHBIX YPABHEHUM C IBYMS ITIEPEMEHHBIMHU.

Pemenuie TeKCTOBBIX 3a/1a4 aaredpanyeckuM crocoooMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO C OJIHOW MEPEMEHHOM.
PaBHOCUMIIBHOCTE HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OAHOM IEPEMEHHOM.
CucTteMbl TMHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

DyHKIMHA

[lonsitue ¢ynkuuu. OONacTh ONpeAesieHUsT W MHOXKECTBO 3HAYEHUU
¢ynkuuu. CiocoOsl 3a1anus PyHKIUH.

I'padpux dynkmun. Utenuwe cpoiicTB ¢yHkmmu mo e€ rpaduxy. [Ipumepsr
rpadguKoB QYHKIHMA, OTPAKAIOIINUX PEATTLHBIE TPOIECCHI.



OyHKIMK, OIMUCHIBAIOIIAE TPAMYI0 H OOpaTHYI0 IPOIMOPIIMOHABHBIC
3aBHCHMOCTH, uX rpaduki. Oyukumn Y = X2, y = X3, y = VX, y=|x|. Ipadudeckoe
pellicHHe YpaBHCHHI U CHCTEM YPaBHCHUIA.

9 KJIACC

Yucaa 1 BIYMCICHUS

PannonanbHbie yuCia, uppalioOHAIbHbIE YHCIIA, KOHEYHbIE U OECKOHEUHBIE
JeCATUYHBIC ApoOH. MHOXKECTBO IEUCTBUTEIBHBIX YUCEN, JCUCTBUTEIbHBIC YHCIIA
Kak OECKOHEUHBIE MeCATUYHBIE IpoOu. B3amMHO OIHO3HAYHOE COOTBETCTBHE
MEXAY MHOXKECTBOM JECUCTBUTENBHBIX YUCET U KOOPJIAUHATHOM MPSIMOM.

CpaBHEeHHME JIEUCTBUTENIbHBIX 4YHCEN, apuU(PMETUYECKUe JEHUCTBUS C
NEUCTBUTEIBHBIMU YUCIAMU.

Pa3mepbl OOBEKTOB OKPYXKAIOLIETO MHpa, AJIUTENBHOCTh IPOIECCOB B
OKPY’KAIOIEM MUPE.

[TpubnnkE€HHOE 3HAYEHUE BEJIMYMHBI, TOYHOCTh NpHOIMmxKeHus1. OKpyrieHue
yucell. [Ipuknaka u oueHka pe3yabTaToB BHIUYACICHUN.

YpaBHeHUS U HEPABEHCTBA

JIuneriHOE ypaBHEHME. Penenne ypaBHEHNM, CBOISIIMXCS K IUHEUHBIM.

KBagpatHoe ypaBHeHue. KBagpartHelii TpexwieH. Pa3noxkeHue KBaapaTHOTO
TpEXWIEHa Ha MHOXWTENMU. PelieHrne ypaBHEHHM, CBOISIIMXCS K KBAJIPAaTHBIM.
buksanpatHoe ypaBHeHue. [Ipumepsl pemieHusi ypaBHEHUN TPETbEU U YETBEPTOU
CTEIIEHEN Pa3I0KEHUEM Ha MHOKUTEIH.

Pemenne npoOHO-pallMOHANIBHBIX YpaBHEHMW. PerieHue TeKCTOBBIX 3aiay
anreOpanyecKuM METOJIOM.

VYpaBHenue ¢ AByMs NepeMEHHBIMH M ero rpaduk. Pemienune cucrem nByx
JIMHENHBIX YPAaBHEHUU C ABYMsI IEPEMEHHBIMU. PellieHne cucreM IByX YpaBHECHUH,
OJIHO M3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTopoi creneHu. [paduueckas
WHTEPIPETALNS CUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMU.

Perienne TeKCTOBBIX 33/1a4 aNreOpandeckuM CrocoooM.

HucioBble HEPAaBEHCTBA U UX CBOWCTBA.

Pemienne JMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOW. Pemenue cucrem
JVHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBagpaTHele HepaBeHCTBA.
I'paduueckass uHTEepHpeTanyss HEPABEHCTB W CHUCTEM HEPABEHCTB C ABYMS
MEPEMEHHBIMU.

DOyHKIUU

KBagpatnunas ¢ynkums, e€ rpadux m cpoiictBa. [lapabona, koopauHATHI
BEPIIMHBI TapadOoJIbl, 0Cb CUMMETPHUH MAPAOOJIBI.

Ipaduxu yrxrmit: y = kx, y = kx + b, y = kix, y =x3, y =X, y = x| , 1t ux
CBOMCTBA.



YucaoBble MOCJIe10BATEILHOCTH U MPOrPecCHH

[ToHsTHEe YHCIIOBOM TMOCIEAOBATEIBLHOCTU. 3aJlaHUE TOCIJIEI0BATEIIbHOCTH
peKyppeHTHOH hopMyIoi u GopMysI0il N-To YiIeHa.

Apudmernueckas U reoMerpuueckas mnporpeccur. @opmynbl N-ro 4ieHa
apu(pMETHIECKON U T€OMETPUUECKON MPOTpeccuii, CyMMbI MEPBIX N YJICHOB.

N3obpakeHne 4jaeHOB apuMETHUYECKOH M TeOMETPUUYECKOM IPOTpecCHid
TOYKAMH Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEHMHBIM M DKCHOHEHUMAJIBHBIA POCT.
Cno>xHbI€ TPOLIEHTHI.

BeposiTHOCTH U CTATHCTHKA (32 CUET YACOB 00001eHUS U IOBTOPEHUS)

MHOX€eCTBO, DJEMEHT MHOXECTBa, MOAMHOXKECTBO. Omnepauun Haj
MHOKECTBaMU: OOBEIUWHEHHUE, TepecedyeHue, aomnonHenne. CBoOWCTBa omnepanui
HaJl MHOXKECTBAMHU: IEPEMECTUTENIBHOE, COYETATEIbHOE, PACHPEACIUTENBHOE,
BKIIIOUeHMs. Mcmonb30BaHue Tpa@UUecKoro MPECTAaBICHUS MHOXECTB IS
ONMCAHUS PEAIBHBIX MPOLIECCOB U SIBJICHUH, IIPU PELICHUH 3a]a4.

N3mepenne paccenBaHMs AaHHBIX. J(Mcnepcus M CTaHIZAPTHOE OTKIIOHECHHE
YUCJIOBBIX HA0OPOB. /lnarpamMma paccenBaHusl.

HepeBo. CBOWCTBA JEpPEBBEB: €AUHCTBEHHOCTh IIYyTH, CYILIECTBOBAHUE
BUCSYEH BEPIIMHBI, CBSI3b MEXKY YHUCIOM BepIIMH U yucioM pédep. IIpaBuio
yMHOKeHus. Pemienue 3aiad ¢ momoiipto rpados.

[IpoTuBomnonoxubie coObiTUst. [uarpamma Oiinepa. OObeauHEHHE U
nepeceyeHre  coObiTuil. HecoBMecTHble  coObiTusi. @DopMyna  CIOXKEHUS
BEPOATHOCTEU. YCJIOBHAs BepOATHOCTh. [IpaBwiio ymHOxeHus. HesaBucumbie
coObrTusi. IlpencraBnenue skcriepuMeHTa B BUJIEe JepeBa. Pemienuwe 3agad Ha
HaX0XJICHHUE BEPOSATHOCTEW C IIOMOIIBI JE€peBa CIIYYaWHOIO JKCIIEPUMEHTA,
auarpamm Ounepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE Ppe3yJbTaThbl OCBOCHHUS MPOrpaMMbl  y4eOHOro Kypca
«Anredpa» XapaKTepU3yIOTCs:

1) maTpuoTnyeckoe BOCIMTAHUE:

NPOSIBIECHUEM HMHTEpeca K TMPOIUIOMY UM  HACTOSIIEMY POCCHUICKOU
MaTeéMaTUKH, L[EHHOCTHbIM OTHOUIEHMEM K  JIOCTHKECHHSIM  POCCHMCKHX
MAaTEMATUKOB U POCCHMCKOM MAaTEMaTUYECKOW IIKOJIbI, K HCMOJIb30BAaHUIO ITUX
JTOCTUKEHUN B IPYTUX HayKaxX U MPUKIAAHBIX chepax;

2) rpaskaaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITOJHEHUIO 00SI3aHHOCTEN Ipak/laHWHA W pealu3alii ero
npaB, TMPEJICTAaBICHUEM O MaTEMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHUSA
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOIEAYP T'Pa’kKJaHCKOTO oOllecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXIEHUIO 3THUYECKUX MPOOIEM, CBSI3aHHBIX
C TMPaKTUYECKHUM IPUMEHEHHEM JOCTUKEHUW HAyKHW, OCO3HAHUEM BaXKHOCTHU
MOPAIbHO-3TUYECKUX IPUHIUIIOB B IESITEILHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOM Ha AaKTUBHOE YyYacTH€ B PEHICHUHM NPAKTHUUYECKUX 3ajady
MaTeMaTUYECKOW HANpaBICHHOCTH, OCO3HAHMEM Ba)XXHOCTU MAaTEMaTUYECKOTO
oOpa3oBaHMsI Ha TPOTSHDKEHWHM BCEHM JKU3HU MJIs YCHEIIHOW TpodeccroHambHOM
NESTEILHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHHH, OCO3HAaHHBIM BBHIOOPOM U
MOCTPOCHUEM UHJIUBUIYATIHLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

CHOCOOHOCTBIO K OMOILMOHAJIBHOMY U  3CTETHUECKOMY BOCHPUSATHIO
MaTEeMaTUYECKUX OOBEKTOB, 3a7ad, PEHICHUH, pPacCyXICHHA, YMEHUIO BHUJECTh
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTaluel B JACATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIIOBEKA, MPUPOIBI U
oOIecTBa, MOHMMAHMEM MAaTEMAaTUYECKOW HayKu Kak cdepbl 4YeloBEYECKON
NeATEeIbHOCTH, ATANoB €€ Pa3BUTHUS U 3HAUMMOCTH JJISI Pa3BUTHS ITUBHIM3ALINU,
OBJIAJICHUEM SI3IKOM MaTeMaTHUKH U MAaTEeMaTUYeCKOM KyJIbTypOM KakK CpPeJCTBOM
MO3HAHUS MHPA, OBJIAJICHUEM MPOCTEUIIMMU HABBIKAMH HCCJIEA0BATEIBCKOM
NEATEIIbHOCTH;



6) ¢usnueckoe BocmuTaHue, (popMHpoOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAJBHOIO 0J1ArONOJyYHs:

TOTOBHOCTBIO IIPUMEHATH MAaTEMaTHYECKUE 3HAHUA B HMHTEPECAX CBOETO
3I0pOBbSl, BEIEHUS  370pPOBOrO  oOOpa3a  KHU3HU  (30pOBOE  IHUTAHMUE,
cOaMaHCUPOBAHHBIA PEXUM 3aHATHH W OTObIXa, peEryJspHas Quandeckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pedIeKCHU, MNPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY U TaKOTO K€ MpaBa IPyroro 4ej0BeKa;

7) 3K0JIOrMYeCKOe BOCIIMTAHHE:

OpHEHTalMEl Ha IPUMEHEHUE MAaTEMAaTUYECKUX 3HAHWM JUIS pelIeHus 3a/1a4
B 00JacTH COXPAHHOCTH OKpPYXKAlollel cpeapl, IMJIaHUPOBAaHUS TOCTYNKOB U
OLIEHKM MX BO3MOXHBIX IIOCIEICTBUM IS OKPYXKAIOLIEH CPEAbl, OCO3HAHUEM
rJ1I00aJIbHOTO XapaKTepa 3KOJOTHYECKUX MPOOIJIEM U IyTEH X PELEHUs;

8) aganTanus K M3MEHAIIUMCS YCJOBHAM COLMAIBHON M IPHPOIHOMN
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCIOBHUSAX HEONPEAECIEHHOCTH, MOBBIIIEHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pE3 NMPAKTUYECKYIO IEATENBHOCTh, B TOM YHCIIE
YMEHHUE YUYUTBHCSA y APYTHUX JItOoJed, NMpuoOpeTaTb B COBMECTHOM JAEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOAMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHHMM, B TOM YHUCIE
(opMynHpOBATH UAEH, OHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHUCIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEPUIUTHl COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEH, IUIAaHUPOBATh CBOE Pa3BUTHE,

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYalUlO, BOCIPHUHUMATH
CTPECCOBYIO CHUTyallMI0 KakK BbI30B, TPEOYIOIIUNA KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMBbIE pEelIeHUs W JCHCTBUA, (POPMYIHPOBATh U OLIEHUBATh PUCKU U
HoceACTBUS, (POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA

ba3oBble 1ornueckue aAeicTBU:

e BBIABISITH M XapaKTEPHU30BaATh CYIICCTBEHHBIE MPU3HAKA MAaTEMATHICCKUX
O00BEKTOB, TOHATHN, OTHOIICHWWA MEXIY MOHSTHIMHU, (HOPMYIHUPOBATH
OTpeNeeHUs]  MOHATWUN, YCTAHABIUBATh CYIIECTBEHHBIM  MPHU3HAK
Kiaccuukanuu, OCHOBAaHWS JJIsi OOOOIIEHUS M CPAaBHEHUS, KPUTECPUU
IIPOBOJIUMOTO aHAJIN3a;

e BOCIPUHUMATH, (QOpMyIHpOBaTH W  MPeoOpPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIIbHbIE W OTPUIIATENbHBIC, €IUHUYHBbIC, YaCTHBIE W O0OIIue,
YCIJIOBHBIE;



BBISIBIIATh ~ MATEMAaTUYECKWE  3aKOHOMEPHOCTH,  B3aWMOCBSI3H U
nmpoTtuBopednss B (akTax, MAaHHBIX, HAOIIOJACHUSX U YTBEPKICHUSX,
npeaiaratb  KpUTEpUM  JUISI  BBIABICHUS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPECUHH;

JIeTIaTh BBIBOABI C HCMOJIb30BAHUEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX W
WHAYKTUBHBIX YMO3AKIIOUEHN, YMO3aKIIOUCHUH 110 aHAJIOTHH;
pazouparth JI0Ka3aTeNbCTBA MATEMATUUECKUX YTBEPKICHUM (MIPSMbIEC U OT
IPOTHUBHOIO), MPOBOJAUTH CAMOCTOSTENILHO HECIOXKHbIE JT0Ka3aTelIbCTBa
MaTEeMaTU4YeCKUX (PaKkTOB, BBICTpAWBATh aAPryMEHTAlLUI0, MPUBOAUTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CIOCOO perieHuss y4eOHOW 3amadn (CpaBHHBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBHIOMpaTh HaubOoyiee MOAXOMAINMA C YYETOM
CaMOCTOSITENIHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBrle ucciieqoBareLCKHe 1eCTBUA:

MCIIOJIb30BaTh BOMPOCH KaK MCCIIEOBATEIbCKANA MHCTPYMEHT MO3HAHMS,
(opMynHpoBaTh BOMPOCHI, (UKCUPYIOIIUME MPOTHUBOPEUYHUE, MPOoOIeEMYy,
CaMOCTOSITEJIPHO YCTaHABJIMBATh HCKOMOE U JlaHHOE, (OpPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULUI0, MHEHHUE;

MPOBOJIUTh MO CAMOCTOSTEIBHO COCTABICHHOMY IUIAHY HECIOKHBIN
AKCIIEPUMEHT,  HEOOJBIIOE  HKCCIAEAOBAHME IO  YCTAHOBJICHHIO
OCOOEHHOCTEM MaTeMaTHMYeCKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXy COOOM;

CaMOCTOSTENbHO (OPMYJIUPOBATH 000OIIEHUS U BBIBOJBI TI0 PE3yJIbTaTaM
MPOBEAEHHOIO HAOIIOEHUS, WUCCIEAOBaHUS, OLIEHHBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUII;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMpOIecca, a TaKKe BBIJBUIATH
IPEIOJI0KEHHUS O €0 Pa3BUTUHU B HOBBIX YCIOBUSIX.

Pabora ¢ unpopmaumeii:

BBISIBJIATh HEJIOCTATOYHOCTh M HM30BITOYHOCTh HWH(OpMALUU, JAHHBIX,
HEO0OXOAMMBIX JJIs PELICHUS 3a]a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U HHTEPIPETUPOBATH
MH(POPMAIUIO PA3IUYHBIX BUAOB U (OPM NPEICTABICHUS;

BbIOMpaTh (GopMy TMpeACTaBieHHS HWHDOpMAUMU U WUIIOCTPUPOBATH
peniaemMble 3ajlayd CXEMaMM, JuarpaMMaMH, WHOM Trpapukod U ux
KOMOMHAIIUSIMU;

OLICHHMBATh HAAEKHOCTh HMH(MOPMALMKA O KPUTEPUAM, NPEITIOKECHHBIM
YUUTEIEM WU CPOPMYTUPOBAHHBIM CAMOCTOSTEIBHO.

KomMMyHuKaTHBHBIC YHHMBEpPCAIbHbIE Yy4eOHbIE JeHCTBUS:



BOCHPUHUMATh H  (HOPMYNIHpPOBaTh CYXKIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U IIENISIMU OOUIEHHMSI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOUKY 3PEHHS B YCTHBIX M NHUCBMEHHBIX TEKCTaX, /JaBaTh IOSICHEHUS IO
XOJy pelleHus 3ajaui, KOMMEHTHUPOBATh ITOJY4EHHbIN pe3yNbTarT;

B X0/I¢ 00CYKJIeHUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOI TEMBI,
poOJIeMBbI, pelIaeMoil 3a/1a4M, BBICKAa3bIBaTh UAEH, HALICJICHHBIE HA MIOUCK
pElIeHMs, COIOCTAaBIATh CBOM CYXIEHUA C CYXICHHSIMU JAPYTHX
YYaCTHUKOB JAHasiora, oOHapyXUBaTh pa3Myle U CXOJCTBO MO3UILMH, B
KOppEKTHOU popme popMyIrpoBaTh pa3HOIIACUs, CBOU BO3PAKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  PEIICHHs  3aJadd,  JIKCIIEPUMEHTA,
UCCIIEIOBAHMs,  TMPOEKTa,  CAMOCTOSTEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 MPE3EHTAUN U OCOOEHHOCTEN ayIUTOPHH;
NOHMMAaTh W HUCIOJNB30BaTh  IPEUMYIIECTBA  KOMaHIHOM  H
UHAMBUIYaJIbHOM paboThl NpU pPELIEHUH YYEOHBIX MaTeMaTHYECKHX
3a1ad4;

MPUHUMATh LEJIb COBMECTHOM JEATEIbHOCTH, INIAHUPOBATh OPraHU3aLUIO
COBMECTHON paboThl, pacupeneisaTh BUAbl padOT, JOroBapHUBaThCA,
o0CyKIaTh MPOLECC U pe3ysbTaT padoThl, 0000IIaTh MHEHHSI HECKOJIBKUX
JIIOICH;

y4acTBOBaTh B TIPYNIOBBIX (opmax paboTsl (0OCyXIeHHs, OOMEH
MHEHUSMH, MO3TOBBIE IITYPMBl M JPYTu€), BBIIOJHATH CBOK YacTh
paboThl U KOOPAMHUPOBATH CBOU JEHCTBUS C APYTUMHU WIEHAMU KOMaHIbl,
OLICHHMBATh KAa4e€CTBO CBOErO BKJIaJa B OOMIMIA MPOAYKT MO KPUTEPUSIM,
c(hOpMyYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.

PeryiasiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSTENIBHO COCTAaBJIATh IUIAH, AJITOPUTM PELICHUs 331a4yd (MJIU €ro
4acTh), BBIOMpATh CIOCOO pEIIeHHsS C Y4ETOM HMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTHUPOBATb U KOPPEKTUPOBAThH
BApUAHTHI pEeIEHUH ¢ Y4ETOM HOBOW MH(OpMaIuu.

CﬂMOKOHTpOJ’Ib, AMOIUOHAJIbHBbIN HHTEJIEKT:

BJIQJ€Th CHOCOOAMU  CaMONPOBEPKH, CAMOKOHTpOJISI —Mpolecca |
pe3yJibTaTa pelIeHUs MaTEMAaTHYECKOM 3a/1a4H;

NPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH TIPU PEUICHUU
3a7a4d, BHOCUTb KOPPEKTHBBI B JIESITEIbHOCTh HAa OCHOBE HOBBIX
00CTOSITEHCTB, HAMICHHBIX OIMOOK, BRISIBICHHBIX TPYAHOCTEIH;
OLICHHBATh COOTBETCTBUE PE3YyJIbTaTa AECATEIIBHOCTU IMOCTABJICHHOW LIEJIU
U YCIIOBUSIM, OOBSICHITh MPUYUHBI JOCTHKECHUS WIM HEJIOCTHIXKESHUS 1IEJIH,
HAXOJIUTh OIIUOKY, TaBaTh OILICHKY MPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyueHus B 7 KJjacce OOy4arollUMWCA TMOJYYUT CIEAYIOIINE
MPEIMETHBIC PE3YIbTATHI:

Yncsia v BbIYMCJIEHUS

BoinonHsaTh, coyeTass yCTHbIE W NHUChbMEHHBbIE MNPUEMBI, apuMeTHUYecKue
JNEUCTBUS C PallMOHATIBHBIMU YUCIAMU.

Haxonuth 3Ha4YeHUs! YUCIOBBIX BBIPAKEHHUM, MPUMEHSITh pPazHOOOpa3HbIE
CrocoObl U MPUEMBI BHIYMCIICHUSI 3HAYEHUU APOOHBIX BBIPAKEHUH, COIAEp KaIINX
OOBIKHOBEHHBIE U ICCATHYHBIE TPOOH.

[lepexoauTh OoT 0AHON (HOPMBI 3aMKMCH YUCEN K APYroi (mpeoOpa3oBhIBATH
JECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTU B O€CKOHEYHYIO JECATUYHYIO IPOOB).

CpaBHUBATH U YNIOPSAI0YMBATH PAIMOHAIBHBIC YHCIIA.

OKpyrJsITh 4ncna.

BhINOMHATS MPUKUAKY U OLIEHKY PE3YJIbTaTa BHIYMCICHUMN, OLEHKY 3HAYCHHI
YUCJIOBBIX BBIPAKCHUI. BBINOIHATE ACHCTBHS CO CTENEHSMH C HATypaJbHBIMU
MOKa3aTeIIMHU.

[IpuMeHsTh IPU3HAKK IETUMOCTH, PA3JIOKEHUE HA MHOKHUTEIN HATYPaTIbHbBIX
quced.

Pemate mpakTUKO-OpPUEHTHPOBAHHBIE 33J]aYd, CBSI3aHHBIE C OTHOLIECHHUEM
BEJIMYMH, MPONOPLHOHAIBHOCTBIO BEJIMYMH, MPOLUEHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHUS 3a7ad ¢ Y4ETOM OTPAaHMYECHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpuBaeMbIX 00bEKTOB.

AJire0panvecKue BbIPaKEeHUs!

Hcnonp3oBath anredpanyeckyto TEPMHUHOJIOTHIO M CUMBOJHMKY, TPUMEHSThH
e€ B MpoIecce OCBOCHUS yueOHOT0 MaTepHaia.

HaxoguTh 3HaueHus OYKBEHHBIX BBIpaKEHUW NPHU 3aJaHHBIX 3HAUYCHMSIX
MePEMEHHBIX.

BeimonHsaTh mpeoOpa3oBaHus  LETOTO  BBIPAKEHHWS B MHOTOYJICH
IPUBEACHUEM TIOJIOOHBIX CJIAra€MbIX, PACKPHITUEM CKOOOK.

BeinmonHAT, yMHOXEHHUE OJHOYJIEHA HAa MHOTOWIEH W MHOTOYIeHa Ha
MHOT'OYJIEH, TPUMEHSITH (hOPMYJIbI KBaJpaTa CyMMBbI M KBaJjpaTa pa3HOCTH.

OcCymIecTBIATh Pa30KEHUE MHOTOWICHOB HAa MHOXHTEIH C IOMOUIBIO
BBHIHECEHUSI 3a CKOOKM OOIEro MHOXXHTENS, TPYNIUPOBKU  ClIaraeMbIX,
npuMeHeHus: (GOPMYJT COKPAIIEHHOTO YMHOKEHHUS.

[IpumensTh nMpeoOpa3oBaHUs MHOTOWICHOB JJIsI PEIICHUS Pa3IMYHBIX 3a7a4
U3 MaTEMAaTUKH, CMEKHBIX TIPEAMETOB, U3 PEaTbHON MPAKTUKH.

Hcnonbs30BaTh CBOMCTBA CTENEHENM C HATYPAIbHBIMHU IIOKA3aTEISAMHU IS
peoOpa3oBaHMs BEIPAKCHUM.



YpaBHeHHs U HEPABEHCTBA

Pemars nMHENHBIE YpaBHEHHA C OJHOM IIEPEMEHHOW, NPUMEHSASA IPaBUIIA
Iepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIILHOMY emy. [IpoBepsTh, sSBIIIETCS
JIX YUCJIO KOPHEM YpaBHEHHUS.

[TpumensTh rpaduvecKre METO bl MIPU PEIICHUH JTMHEUHBIX YPaBHEHUHN U UX
CUCTEM.

[lonGupats mpuMepbl Map YHUCEN, SIBISIOMIMXCS PEIICHUEM JIMHEHHOTO
YPAaBHEHHUS C ABYMSI IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOW TUIOCKOCTH TpauK JMHEWHOTO YpaBHEHHUS C
JIBYMsI TIEPEMEHHBIMH, TMOJB3YSCh TpadUKOM, MPHUBOAUTH MPUMEPHI PEIICHUS
YpaBHEHUS.

Pemars cuctemsbl ABYX JIMHEHHBIX YPABHEHUN C BYMsI IIEPEMEHHBIMH, B TOM
quclie rpadu4yecKu.

CocTaBisATh M pellaTh JIMHEWHOE YpaBHEHUWE WM CHCTEMY JIMHEWHBIX
YPaBHEHMM 110 YCIOBHIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a1a4M MOJy4EHHBIN pe3yJIbTarT.

DOyHKUUHA

N306paxaTh Ha KOOPIUHATHON MPSIMON TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpAUHATAaM, JIy4H, OTPE3KH, HHTEPBAJIbL, 3aIIACHIBATh YUCIOBBIE IPOMEKYTKH HA
anreOpanyeckoMm si3bIKeE.

OtrMeyaTh B KOOPAMHATHOW IIJIOCKOCTH TOYKHM MO 33JaHHBIM KOOpAUHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIMA. CTpouTh rpaduk GyHKIMH Y = [X|.

OnucelBaTh C TMOMOUIbIO (PYHKIHMH HW3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTh, BpPEMS, PACCTOSHHUE, II€HA, KOJMYECTBO, CTOMUMOCTD,
MPOU3BOAUTENIBHOCTD, BpEMsi, 00BEM pabOTHI.

HaxoauTs 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMEeHTa.

[Tonumate rpaduyeckuii cnocod MpeACTaBICHUS U aHaIW3a HWH(OpMaIuy,
M3BJIEKATh U MHTEPIPETUPOBATh MH(OPMAIUIO U3 TPaUKOB pEAbHBIX MPOLECCOB
Y 3aBUCHUMOCTEM.

K xoHiy oOydenuss B 8 kJiacce OOyYarONIMICA TMOJYYHUT CIEAYIOIINE
PEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYUCICHUSA

Hcnonp30BaTh HaydajdbHBIE MPEACTABICHHUS O MHOKECTBE JEHCTBUTEIBHBIX
quceN JIsl CPAaBHEHMSI, OKPYTJIEHUSI U BbIUUCIECHUN, N300pakaTh JACHCTBUTEIbHbBIC
YyyCJia TOYKaMH Ha KOOPAUHATHOM ITPSMOM.

[IpumensTh TOHATHE apU(PMETHUYECKOrO KBAaAPATHOTO KOPHS, HaXOAWUTb
KBaJIpaTHbIE KOPHHU, MCHOJB3YsI MPU HEOOXOAMMOCTH KaJIbKYJSTOP, BBINOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, COAEp)KAUIUX KBaJApPaTHbIE KOPHHU, HCIOJIb3Ys
CBOMCTBA KOPHEW.



Hcnonp30BaTh 3amucu OONBIIMX W MaJbIX YUCEN C MOMOIIBIO JECATUYHBIX
npobeit u creneneit uncia 10.

AuireOpandecKkue BbIPaKeHUSA

[IpuMeHATh TOHATHE CTENEHW C IEeJbIM  [0Ka3aTelieM, BBINOJIHATD
npeoOpa30BaHus BbIPAXKEHUH, COAEPIKAIIUX CTENEHH C LEJbIM MOKa3aTeIeM.

BBINONHATE TOXKJIECTBEHHbIE MPEOOPA30BAHMS PALMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE MPAaBWJI ACHCTBUI HaJ MHOTOYJIEHAMH U alre0pandyecKuMu ApoOsiMu.

PackiaapiBaTh KBaipaTHBIN TPEXUIEH HA MHOKUTEIH.

[TpumensTh MpeoOpa3zoBaHUs BBIPAXKEHUM I PEILICHUs pa3IMYHbIX 3a/1a4 U3
MaTE€MAaTHUKH, CMEXKHBIX IPEIMETOB, U3 PEAIBHON MTPAKTUKH.

YpaBHeHus U HEPaBeHCTBA

Pemarp nuHelHblE, KBaJpaTHbIE YPaBHEHUS M PAllMOHAIbHBIE YpaBHEHMS,
CBOJIAILMECS K HUM, CUCTEMBI IByX YPAaBHEHUH C IByMs IEPEMEHHBIMHU.

[IpoBoauTh mpocTeiine ucciae0BaHusl YpaBHEHUN U CUCTEM YPaBHEHM, B
TOM YHUCJIE C TPUMEHEHUEM IrpaUyeCcKUX NPeICTaBIeHUH (YCTaHABIMBATH, UMEET
JU ypaBHEHUE WJIA CUCTEMa YpAaBHEHUM pEUICHUs, €CIM HMEET, TO CKOJbKO, W
nmpouee).

[lepexonuTh OT cIOBECHOH (OPMYIUPOBKH 3ahaud K €€ anredpandeckon
MOJEIIA C TIOMOIIBIO COCTABJIICHHUSI YPaBHEHUS WM CUCTEMbl YpPaBHEHHI,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M MOJTYyYEHHBIN pe3ybTaT.

[IpuMeHsTh CBOICTBA 4YMCIOBBIX HEPABEHCTB [UIsl CpPaBHEHUS, OILICHKH,
peliath JMHEWHbIE HEPaBEHCTBA C OJHOM MEPEMEHHOM M UX CUCTEMBI, J1aBaTh
rpadUyecKyr0 WIUIIOCTPALIMI0 MHOXECTBA pEIICHUH HEpaBeHCTBAa, CHUCTEMBI
HEPaBEHCTB.

DOYyHKIUU

[Tonumarth U KCIOJIB30BaTh (DYHKUMOHAJIBHBIE MOHSATHS M SI3bIK (TEPMUHBI,
CUMBOJINYECKHE O003HAYECHMsI), ONpPENEsATh 3HaueHHEe (YHKIUU IO 3HAYCHUIO
aprymMeHTa, ONpeAesaTh CBOMCTBA PYHKIMU N0 €€ rpauKy.

Ctpouts rpaduku 351eMeHTapHbIX (QYHKIMA BUIA:

y = kiX, Yy = X2, y = X3,y = x|, Y = VX, OmHCBIBaTh CBOWCTBa YHCIOBO
dbyHKIuu 110 €€ rpaduky.

K koHmy oO0yueHuss B 9 kiacce oOydYaromuiicsi MOMYYHUT CJEAyIOIIHNe
peIMETHbIE PE3yJIbTaThI:

Yuciia ¥ BBIYUCTICHUS

CpaBHHBAaTh U YIIOPSII0YMBATH PAIMOHAJIBHBIE U UpPALlMOHAIbHbBIC YHCIIA.

BoinonusaTe apudmernueckue JEHCTBUS C  PALMOHAIBHBIMU YHCIAMHU,
coueTass YCTHbIE U MUCbMEHHbIE TPHUEMBI, BBINOJIHATH BBIYMCICHUS C
UppallOHATbHBIMUA YUCIaMHU.



Haxonnte 3HaueHWss cTeneHeW ¢ LeNbIMU MOKa3aTelsIMU M KOPHEW,
BBIYUCIISITh 3HAYEHUS YHCIIOBBIX BBIPAKECHUIA.

OKpyriiaTh JE€UCTBUTEIBHBIC YHCJA, BBINOIHATH MPUKUJKY pe3yJibTaTa
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUH.

YpaBHeHMS U HEPABEHCTBA

Pemats nuHEHbIE M KBaApaTHbIE YpPaBHEHUS, YPaBHEHUSI, CBOJSIIMECS K
HUM, TTPOCTEUIITHE APOOHO-PAIIMOHAIEHBIE YPaBHCHHUS.

PemaTte cuctembl JIBYX JHMHEHWHBIX YPAaBHEHHH C ABYMsI NMEPEMEHHBIMU U
CHUCTEMBI JIBYX YPaBHEHUM, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISCTCS JIMHECUHBIM.

Pemiath TekcTOBbIE 3ajauyd  aireOpamdeckuMm CrocoO0OM C  MOMOIUIBIO
COCTABJICHUS YPABHEHUS UJIM CUCTEMBI JIBYX YPaBHEHUM C IBYMsI IEPEMEHHBIMH.

[IpoBoaMTh MpOCTEMIINE UCCIEAOBAHUS YPABHEHU U CUCTEM YpaBHECHUH, B
TOM YHCJIE ¢ IPUMEHEHUEM TpauiIeCKuX MpeACTaBiIeHu (yCTaHABIMBATh, UMEET
JI1 ypaBHEHWE WJIM CHUCTEMa ypaBHEHUW PEILICHMS, €CIU HUMEET, TO CKOJIbKO, U
npouee).

Pemiats nuHelHBbIE HEPaBEHCTBA, KBAJpAaTHBIC HEPABEHCTBA, HU300paXKaTh
pelliecHue HEPABEHCTB HA YHCIIOBOM MPSMOM, 3alMCHIBATh PEUICHUE C MOMOIIBIO
CHMBOJIOB.

Pemiath  cucTeMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOUAIOIIME KBaJIpaTHOE HEPABEHCTBO, H300pa)kaTb pEIICHHE CHUCTEMBbI
HEPABEHCTB HA YHCJIOBOM MPSIMOM, 3aMMMCHIBATH PEIICHUE C TOMOIIBIO CHMBOJIOB.

Hcnonbs30BaTh HEPAaBEHCTBA MPHU PEIICHUM PA3IMYHbBIX 3a7a4.

DyHKUUHA

Pacno3naBath (PyHKUIMM U3Yy4eHHBIX BHAOB. [loKa3piBaThb CcXxeMaTUYECKU

pacrooKeHue Ha KOOPIUHATHOM IIOCKOCTH TpadukoB GyHkimid Buga: y = KX, y
=kx+ b, y=kix,y=ax2 + bx + ¢,y = x3, y = VX, y = |x|, B 3aBHCHMOCTH OT
3HAYE€HUU KOA(PPUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIMIA.

Ctpouth W u300pakaTh CXeMaTHYECKH TpadUKH KBAAPATUYHBIX (PYHKIUH,
OIHCHIBATh CBOWCTBA KBAIpaTUUHBIX (QYHKIUI 10 X rpadukam.

Pacnio3naBaTh KBaApaTUYHYyO (PYHKIUIO 1O (popmylie, IPUBOAUTH TPUMEPHI
KBaIpAaTUYHBIX (YHKUIMNA U3 peaTbHOM KU3HU, PU3UKH, TEOMETPUH.

Yucii0BbIe NMOCTIEA0BATEILHOCTH M IIPOrPeCCHH

Pacrio3naBaTh apu(MeTHUYECKyl0 U TE€OMETPUYECKYIO0 TMPOTPECCHU NpU
Pa3HBIX CI0CO0aX 3a/IaHMsI.

BbINONHAT  BBIYMCIEHHUS €  HCHOJb30BaHHEM (opmyn N-ro 4iieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI MEPBbIX N UJICHOB.

N300paxaTh 4iI€HBl MOCJIEIOBAaTEIBHOCTH TOYKAMHM Ha KOOPAMHATHOM
IIJIOCKOCTH.



Pemars 3amaum, CBA3aHHBIE C YMCIOBBIMHU IIOCIJIEIOBATENBHOCTSIMHU, B TOM
YHClie 337a4d U3 PealbHON JKU3HH (C UCIIOJIb30BAHUEM KaJbKYJIATOPA, IHUPPOBBIX
TEXHOJIOTUH).

Hcnonp30BaTh rpaduueckue MOJENIU: JEPEBO CIy4ailHOTO 3KCIEpUMEHTA,
auarpaMMbl DWJiepa, YuciaoBas npsimasi.

OnepupoBarh MOHATUSAMH: MHOXECTBO, IOJMHOXECTBO,  BBIIIOJIHATH
omepaly HaJ MHOXECTBaMH: OObEeIUHEHHE, I[epeceueHue, OTMOHEHNE,
NEPEYNCIATD NIEMEHTBI MHOXKECTB, IPUMEHSTh CBOMCTBA MHOKECTB.

Hcnonp3oBathk rpapuueckoe NpPeICTaBICHUE MHOXKECTB M CBA3CH MEXIY
HHAMM JUI ONMCAHUSA IIPOLIECCOB U SBJIICHUM, B TOM YMCIIE NPU PELICHUH 3a1a4 U3
IPYrUX y4eOHBIX MPEIMETOB U KypCOB.

BepoATHOCTb U CTaTUCTUKA

Hcnonb3oBathk rpauyeckue MOJEIH: JEPEBO CIY4YalHOTO 3KCIEPUMEHTA,
qyarpamMMbl DWepa, YMCciaoBas mpsmast.

OnepupoBarh IMOHATUAMM: MHOXKECTBO, IOJMHOXECTBO,  BBIIIOJIHATH
omepaly HaJ MHOXECTBaMH: OObEIUHEHHE, IE€pPEeceUeHue, OIOIHEHNUE,
MIEPEYUCIIATD AJIEMEHTBI MHOKECTB, IPUMEHSATH CBOMCTBA MHOKECTB.

Hcnons3oBathk rpaduueckoe MPEACTaBICHUE MHOXKECTB U CBA3EH MEXIY
HUMH JUIS OIIMCAaHMs IPOLIECCOB U SBJICHUM, B TOM YMCJIE IIPU PELICHUHN 3a7a4 U3
APYTUX Y4EOHBIX IPEIMETOB U KYPCOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
HaumenoBanue Koau4yecTBo yacoB
Ne dyekTpoHHbIe (LM pPOBbLIE)
pa3aesioB U TeEM KonTposabubie IIpakTuyeckue
n/n Bcero o0pa3oBaTejbHbIe pecypchl
NPOrpamMMbl padoThI padoThbI
1 Ywucaa ¥ BRIYUCICHUS. o5 1 bu6nmoreka [IOK
PanunonaneHble yncia https://m.edsoo.ru/7f415b90
5 AnrebGpanueckue 97 1 bubmuorexa [HOK
BBIPAXKEHUSI https://m.edsoo.ru/7f415b90
3 YpaBHeHus u 20 1 bubnuotexa [HOK
HEPaBEHCTBA https://m.edsoo.ru/7f415b90
4 Koopaunats! u 24 1 bubnmnoreka HOK
rpadpuxu. yHKIUU https://m.eds00.ru/7f415b90
5 [ToBTOpEeHUE N 6 1 bubnmnorexka [HOK
00o01ieHne https://m.edso00.ru/7f415b90
OBIIEE KOJIMYECTBO
- 102 ) 0

YACOB I10 [TPOTPAMME
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8 KVIACC

KosnuyectBo yacos DJIeKTPOHHbIE
Ne (uudpossbie)
HaumeHoBaHue pa3aesioB M TeM POrPaMMBbI KounrpoJjbHubie IIpakTHyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Yucina u Berunciienns. KBagparasie KOpHU 15 httos://m.edsoo.ru/7fA17af8
5 UYucina u Beruncienus. CTeneHp ¢ UeinbIM 7 bubnuorexa [JOK
MOKa3aTeseM https://m.edsoo.ru/7f417af8
AnrebOpanyeckue BeIpaxeHus. KBaapaTHbrii bubnuorexa [JOK
3 . 5 1
TPEXWICH https://m.edsoo.ru/7f417af8
4 AnreOpandeckue BeIpaKCeHHS. ANreOpandeckas 15 1 bubnnoreka [JOK
Ipo0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBanpaTHble 15 1 bubnnorexka [JOK
ypaBHEHUs https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 13 bubnuotexa [JOK
YpaBHEHUN https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 .H 12 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
) .
8 YHKIHH. OCHOBHbIE MIOHATH > https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
o Dysicunn. THCIOBBIC pyHKILH o https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 II 6 1
OBTOpCHHE 1 0bobmeHHe https://m.edsoo.ru/7f417af8
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0
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9 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne  HammeHoBaHme
(undposbie)
n/ | pasieioB U TeM Bcer Koutpoasn = IIpakTuueck
o0pa3oBaTe/ibHbIE
n IporpamMMmel 0 ble padoThI ue padoThl
pecypcsbl
Yucna u
bubmuoreka [JOK
BBIYHCIICHUSI.
. 7 https://m.edso0o.ru/7f419
JleicTBUTENbHBIE
dos
qucia
YpaBHeHus u
HEpaBEHCTBA.
KBagpartusiit bubnmoreka [JOK
TpEXUJICH. 16 1 https://m.edsoo.ru/7f419
YpaBHeHus ¢ do8
OJIHOM
MePEMEHHOM
YpaBHeHus U
- bubmuorexa [JOK
P ' 14 1 https://m.edsoo.ru/7f419
Cucremsl
y dos
YpaBHCHHIA
VYpaBHeHus u bubnuorexa [JOK
HEpaBEHCTBA. 16 1 https://m.edsoo.ru/7f419
Hepasencrtpa dos
bubmuorexa [JOK
OyHKIIUU 16 1 https://m.edsoo.ru/7f419
dos
YuclioBsie bu6mmoreka [JOK
MIOCJIEZI0BATENBHO 15 1 https://m.edsoo.ru/7f419
CTH dos
BepostHOCTh M 8
CTaTHCTHKA
IToBTOpEHME,
oGoGmeHHe bu6mmorexa [IOK
’ 10 1 https://m.edsoo.ru/7f419
CUCTEMAaTH3AIIHS
y dos
3HAHUU
OBIIEE
KOJIMYECTBO
102 6 0
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