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HOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISETCS OJHUM U3 OMNOPHBIX KYpCOB OCHOBHOTO OOIIETro
00pa30BaHMs: OHAa 00ECIIEUMBAET U3YUEHHUE IPYTUX JTUCLUUIUINH, KaK €CTECTBEHHO-
HAy4yHOr0o, TaK M TyYMAaHUTApHOI'O0 IUKJIOB, €€ OCBOEHHUE HEOOXOAMMO st
IPOJIOJKEHUsI 00pa30BaHus U B MOBCEIHEBHOM kU3HU. PazButue y odydarommxcs
HAyYHBIX TIPEACTABICHUNA O TMPOUCXONKACHUM W CYHIHOCTH aireOpanvecKux
abcTpakiuii, cnoco0e OTpaKeHHsI MaTEMaTUYECKOM HayKOW SIBJICHUH U MPOLECCOB
B NPUPOAE U OOILIECTBE, POJIM MATEMaTHUYECKOrO MOJEIHUPOBAHHMS B HAyYHOM
NO3HAHUU U B IPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHUS, HEOOXOIMMBIX JUIsl aJanTaliid B COBPEMEHHOM LHU(poBOM
obuiectBe. M3ydenue anreOpbl oOecreuynMBaeT pa3BUTHE YMEHHs HaOJ0JaTh,
CpPaBHMBATh, HAaXOAWThb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBILUICHNUS,
CIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU JCHCTBHSI M BBIBOBI,
dopmynupoBaTh yrBepxkaAeHUI. OCBOEHUE Kypca anredpbl o0eceunBaeT pa3BuTue
JIOTUYECKOr0 MBIIUICHUSI OOYYarOMIMXCS: OHM HCIOJB3YIOT JCNYKTUBHBIE H
MHIYKTUBHBIE PacCyKIeHUs, 0000IIeHIEe W KOHKPETHU3alHI0, abCcTparupoBaHue u
aHasmoruto.  OOyueHue  anrebpe  mpeAmnoiaraeT  3HAYUTENbHBIA — 00BEM
CaMOCTOSITENIBHOM ~ JIeATENbHOCTH OOYyYalolUXCcs, I03TOMY CaMOCTOSATEIbHOE
peleHune 3aa4 SBISeTCS peann3alueil 1esITeIbHOCTHOTO MTPUHIIUIA 00YICHHUS.

B crpykrype mporpammel ydueOHOro Kypca «Anredpa» s OCHOBHOI'O
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COZAEpPKATeNbHO-METOANYECKHE
auHUK: «Yucaa v BBIYUCICHUS», «ANredpandeckie BBIPAXKEHUSD», «Y paBHEHUS U
HepaBeHCTBa», «DyHkmuy. Kaxmas w3 3THX Coaep)KaTelbHO-METOIUYECKUX
JVHAN pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3YUCHUS Kypca, B3aUMOICHCTBYS C
ApPYTMMU €ro JMHUAMU. B Xoje wu3yueHuss ydyeOHOro Kypca o0Oydaromumcs
MPUXOJIUTCS JIOTHUECKH PacCyKAaTh, MCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TUM B mporpaMMmy y4eOHOro Kypca «Anredpa» BKIIOUYEHBI
HEKOTOPbIE OCHOBBI JIOTHKH, TPEJCTAaBICHHBIE BO BCEX OCHOBHBIX pasienax
MaTEMAaTUYECKOr0 00pa30BaHUs U CIIOCOOCTBYIOIINE OBJIAJEHUIO 00YYarOIIUMUCS
OCHOB  YHUBEPCAJBHOTO MaTemMaTuueckoro s3pika. CojepkaTelbHOH U
CTPYKTYpHOM OCOOEHHOCTBIO Yy4eOHOro Kypca «Aunrebpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conepxxanue nMHUM «YUucia M BBIYUCIEHUS» CIYXKUT OCHOBOW JJis
JaJIbHEHIIET0 W3YYEHHUs] MaTeMaTUKH, CIOCOOCTBYET Pa3BUTHUIO Y OOYyYaroIIMXCs
JIOTUYECKOT0 MBIIICHUS, (OPMUPOBAHUIO YMEHHUS TOJIH30BATHCS aJrOPUTMAaMU, a
TaK)K€ MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX AJIsl [IOBCEAHEBHOM
KU3HU. PazBUTHE MOHATUS O YUCIIE HAa YPOBHE OCHOBHOI'O OOILIEro 0O0pa3oBaHUs
CBSI3aHO C PALMOHAIBHBIMH M HPPALMOHAIBHBIMU YHCIaMH, (OPMHUPOBAHUEM



MPEACTABICHUM O JEUCTBUTEIBLHOM 4YHCIIE. 3aBEPIICHUE OCBOCHHS YHUCIOBOU
JMHUHU OTHECEHO K CpelHeMY 00111eMy 00pa30BaHHUIO.

Coneprkanue qByX anreOpandecKux JMHUNA — «AJTeOpanyecKre BhIPAKEHUS
U «YpaBHEHHS] U HEPABEHCTBa» CIIOCOOCTBYET (DOPMUPOBAHMIO Y OOYyUAIOIINXCSA
MaTEeMaTUYECKOro ammnapara, HeOOXOAMMOro IS pPElIeHUs 3aJad MaTeMaTUKH,
CMEXHBIX TMPEAMETOB U IMPaKTUKO-OPUEHTUPOBAaHHBIX 3anady. Ha ypoBHe
OCHOBHOT'0 0011ero o0Opa3oBaHMsl y4eOHBIM MaTepuan TPYIIUPYETCS BOKPYT
paIMOHAIIBHBIX BBIpAKEHUH. AJredpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHKH Kak
A3bIKa JUISI TIOCTPOCHMSI MaTEeMaTHYECKUX MOJENed, OMNHMCaHUsl IPOLIECCOB H
ABJICHUM peanpbHOro Mupa. B 3amaun oOydeHuss ainredpe BXOIAT TaKxke
nanbHeillee pa3BUTHE aJTOPUTMUYECKOTO MBINLIEHUS, HEO0XOJAMMOro, B
YacCTHOCTH, JJII OCBOCHHS Kypca WH(GOPMATHKHA, W OBJaJCHUE HAaBBIKAMU
JIeNYKTUBHBIX paccyxaeHuid. [Ipeobpa3oBanre CUMBONBHBIX (POPM CITOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUs!, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Coneprkanue GyHKIIMOHAIBHO-Tpa(QUUECKOM JIMHUK HAIEICHO HAa TOyYeHHE
OOyYarOIIMMUCS 3HAHUNA O (QYHKIMSAX KaK BaKHEHIIEH MaTeMaTHueCKOW MOJENd
JUTSL OIIMCaHUSl M UCCIIEIOBAHMS Pa3HOOOPa3HBIX MPOIIECCOB U SIBJIEHUM B MPUPOJIE
u obmiectBe. M3yueHune marepuana CHOCOOCTBYET DPAa3BUTHIO Yy OOYYaIOIIHUXCSA
YMEHUS UCIIOIb30BaTh Pa3IMYHbIE BRIPA3UTENbHBIE CPEICTBA S3bIKAa MATEMATUKU —
CIIOBECHBIE, CUMBOJIMYECKHE, TrpauuecKue, BHOCUT BKJIaJ B (OPMUPOBaHUE
MIPEICTABICHUNA O PO MAaTEMATUKH B PA3BUTUU LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo yueOHOMY IIlaHy B 7-9 Kkjaccax wu3ydaercs Yy4eOHbIH Kypc
«Anredpa», KOTOPBIM BKIIOYAET CIEAYIOIIUE OCHOBHBIC pa3/eiibl COJEpIKAHUS:
«Yucna © BBIUKCICHUS», «ANTEOpandecKue BBIPAKEHUS», «YPaBHEHHUS U
HEPaBEHCTBa», «DyHKLIHH.

Ha uzyuenue yuebHoro kypca «Anredpa» orBoautcs 306 yacoB: B 7 kiacce
— 102 yaca (3 gaca B Henento), B 8 kimacce — 102 ygaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 gaca B Hezelnio).



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Yuciia 1 BHIYUCTICHUA

Hpobu OOBIKHOBEHHbBIE U JIECATUYHBIE, TIEPEX0] OT OJHOM (OpMBI 3amUCH
npobeit k apyrou. IloHsTHe palMOHANBHOTO YHCIHA, 3aluCh, CPAaBHEHHE,
yIOpSIIOYMBAHUE  PALMOHAIBHBIX uuceln. Apudmerndyeckue JEHCTBUS €
palMOHAJIbHBIMY YKCIIaMu. Pelenue 3aaa4 U3 peaJibHOW NPaKTHKM HAa YacTH, HA
JpoOHU.

CreneHb C HaTypaJbHBIM IIOKa3aTeJeM: OINpEACIIEHUue, NpeoOpa3oBaHueE
BBIPAXKCHUI HA OCHOBE OIpEENEeHHUs], 3aUCh 00IbIIMX yucel. [IpouenTsl, 3anuck
MPOIIEHTOB B BHJIE€ ApoOU U ApoOH B BHUJIE MPOLEHTOB. TpH OCHOBHBIE 33Ja4M Ha
IPOLIEHTHI, pEHIEHUE 3a7a4 U3 PEATIbHON NPAKTUKH.

IIpuMeHeHne TNpPHU3HAKOB  JACIHUMOCTH, pA3JIOKEHUE HAa  MHOXKHUTEIU
HaTypaJIbHbIX YUCEIL.

PeanpHple  3aBUCHMMOCTM, B TOM 4YMClIe ImpsMas W oOpaTHas
IPONOPLUHUOHATBHOCTH.

Aure0OpanyecKkue BbIPaKeHUs!

[IepemeHHbIE, YUCIIOBOE 3HAYEHUE BBIPAXKEHHUS C IEPEMEHHOM. JlomycThMbIe
3Ha4YeHMS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEXKY BEIMYMHAMU B BHUJIE
(dopmyibl. Beruucnenus no popmynam. IIpeodpaszoBanne OyKBEHHBIX BBIPaKEHUH,
TOXKIECTBEHHO DPAaBHbIE BBIPAXEHUs, MpaBuia NpeoOpa3oBaHUsI CYMM U
IPOU3BEICHU, IPaBUIIa PACKPBITUS CKOOOK U IPUBEIEHUS IOJOOHBIX CIaraeMbIX.

CBoliCTBa CTENEHH C HATYPAJIbHBIM IIOKA3aTEJIEM.

OnHowiensl 1 MHOrowieHbl. CreneHp MHOrowieHa. CiioKeHue, BBIYUTAHUE,
YMHOX€HHE€ MHOTOWICHOB. @DOpMyJIbl COKpPAIEHHOIO YMHOXEHHUS: KBaapar
CyMMBI U KBaapar pa3zHocTH. Dopmyna pasHOCTH KBajparoB. Pasnoxenue
MHOTI'OYJIEHOB Ha MHOKUTEIH.

YpaBHeHUs] U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YypaBHEHHUs, IpaBuia IPeoOpa3oBaHMs YpaBHEHMUS,
PaBHOCWIBHOCTH YPABHEHUM.

JIuneliHOE ypaBHEHME C OJHOM NEPEMEHHOM, YHUCIO KOPHEH JIMHEWHOIO
YPaBHEHMS, PELUICHUE JIMHEMHBIX YypaBHEHHU. COCTaBIIEHHE YpPaBHEHUM IIO
YCJIOBHIO 3a7jauM. Penienne TeKCTOBBIX 3a/1a4 C IOMOILBIO YPABHEHHUI.

JIuHeliHOEe ypaBHEHUE C JIBYMsl IIEPEMEHHBIMU U ero rpapuk. Cucrema IByX
JIVHEMHBIX ypPaBHEHUW C JBYMS NEPEMEHHBIMU. PenieHue cucreM ypaBHEHUU
CocOoOOM TMOACTaHOBKHU. IIpumepbl penieHuss TEKCTOBBIX 3a/ad C IOMOILIBIO
CHUCTEM YPABHEHUM.

DyHKUNHA



Koopaunara Touku Ha npsimoil. UucnoBble TpOMEXYTKU. PaccTosiHue Mexy
IBYMsSI TOYKAMHU KOOPJIMHATHOMN MPSIMOIA.

[IpssmoyronbHasi cuctema koopauHaT, ocu OX u Oy. AGcuucca U opJauHaTa
TOYKH Ha KOOPJIAWHATHOMU TI0CKOCTH. [IpuMeps! rpadukoB, 3a1aHHbBIX (popMyTaMH.
Urenne rpadukoB peanbHbIX 3aBucuMocTeil. Ilonarne ¢ynkuun. I'paduk
dbynkuuu. CoiictBa ¢pyHkuuil. Jlunernas ¢pynkmuus, eé rpaduk. ['paduk pyHkiun
y = |X|. I'padmyeckoe pelieHre JIMHEHHBIX ypaBHEHHH M CHCTEM JIHMHEWHBIX
YpaBHEHUM.

8 KUIIACC

Yucia 1 BBIYMCICHUSA

KBagparueiii kopenb u3 umcna. [loHsThe 00 uUppalndoOHATBLHOM YHCIIE.
JlecsTuuHbIe TPUOIMKEHUST UpPAIMOHANIBHBIX uncell. CBONCTBA apu(METHIECKHUX
KBaJ[paTHBIX KOPHEHN U MX MPUMEHEHUE K MPEOOPA30BAHUIO YUCIOBBIX BhIPAXKEHUN
Y BBIYMCIICHUAM. [[eiCTBUTEIIbHBIEC YUCIIA.

Crenens ¢ 1enabIM TOKazaTeneM u e€ cBoricTBa. CTaHaapTHAs 3aMKUCh YUCIA.

Aure0OpanyecKkue BbIPaKeHUs!

KBampaTHpiii  TpEXuieH, pa3loKEHHE KBAJAPATHOIO TpEXWIEHAa Ha
MHOKUTENH.

AnreOpaundeckass apoOb. (OCHOBHOE CBOMCTBO anredpandeckoil JapoOwu.
CrnoxeHvde, BBIYMTAHHE, YMHOXCHHE, JCICHHE aareOpandecKux JIpoOeH.
PanonanbHbie BhIpaXKEHUS U UX MTpeoOpa3oBaHuUE.

YpaBHeHUs] H HEPABEHCTBA

KBagpatHoe ypaBHeHue, Qopmyla KOpHEW KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHEHHUI, CBOASAIINXCS K JIMHEWHBIM M KBAJIPATHBIM.
[Ipocreiiue qpoOHO-palMOHATIbHBIC YPABHEHHUSL.

I'paduyeckas uHTEpripeTanysi ypaBHEHUM C JBYMS NMEPEMEHHBIMU U CHUCTEM
JIMHEMHBIX YPAaBHEHUW C JABYMs II€peMEHHbIMHU. [lpumepnl pemeHus cucrem
HEJIMHEWHBIX YPABHEHUU C IBYMsI IEPEMEHHBIMH.

Pemenue TeKCTOBBIX 3a/1a49 anreOpandeckKuM CrocoOoM.

HucnoBble HEpaBEHCTBA U UX CBOKCTBA. HepaBeHCTBO ¢ OTHON EPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OAHOM IMEPEMEHHOM.
Cucrembl JIMHENHBIX HEPABEHCTB C OJHON MEPEMEHHOM.

DOyHKIUU

[Tonsitue ¢ynkiuu. OOmacTh omNpeAeneHus W MHOXKECTBO 3HAYEHUH
dbyukuu. CriocoOs! 3aaHus PyHKIIHM.

I'padux Pynkumu. Yrenue cpoiictB pyHkumu mo e€ rpaduky. Ilpumeps
rpa@uKoB GYHKIMMA, OTPAXKAIOIMIUX PeaIbHbIE IPOLIECCHI.



OyHKIMM, OINHUCHIBAIOUIME TIPSAMYIO M OOpaTHYI MPONOPLHOHAIbHBIC
3aBHCHMOCTH, uX rpaduku. OyHkuun y = X2, Y = X3, y = VX, y=|x|. Ipadaeckoe
pellEeHUE YPAaBHEHUN U CUCTEM YPABHECHUU.

BeposiTHOCTH U CTATHCTHKA

[IpencraBiienrie TaHHBIX B BUJE TaOJull, quarpamM, rpadukoB. 3amoJHEHUE
Ta0JUIl, YTCHHE U TOCTPOCHHUE JuarpamMM (CTOJOMKOBBIX (CTOJIOYATBHIX) M
KpYyroBbix). UTeHue rpadukoB peabHbIX MpoIieccoB. V3BneueHne nHpopMaiuu us3
yarpamMM U TaOJull, UCIIOJIb30BAHUE U UHTEPIIPETALUS TAHHBIX.

OmnucartenbHas CTAaTHCTHKA: cpeaHee apudmerndeckoe, MeAuaHa, pa3Max,
HauOoJbIIee U HAUMEHbIIIEE 3HAYEHUS Ha0Opa YMCIOBBIX AaHHBIX. [Ipumepbl
CIIy4YaliHOM U3MEHYUBOCTH.

CrnydaliHBIN SKCIIEpUMEHT (OMBIT) W Cly4aitHoe coObiThe. BeposTtHocTs u
yacToTa. Poib MaJlOBEpOATHBIX U MPAKTUYECKU TOCTOBEPHBIX COOBITUH B MPUPOJIEC
U B oOecTBe. MoHeTa v UrpajibHast KOCTh B TEOPUU BEPOSITHOCTEM.

I'pad, Bepmmna, pedbpo. Crenenp BepmuHbl. Yucino pédep u cymmapHas
crenenb BepmuH. [IpencraBnenue o cszHoctu Trpada. lemn n muxosl. [lytu B
rpadax. OO0xon rpada (ditnepoB myth). IIpencraBienue 00 OpUEHTUPOBAHHOM
rpade. Penienue 3a1a4 ¢ momoiipio rpados.

9 KVIIACC

Yucaa v BLIYUCICHUS

PanmonanpHbie ynclia, UppallMoOHAIbHBIE YUCIIA, KOHEYHbIE U OCCKOHEUHBIE
JeCTUYHbIE 1poOH. MHOXKECTBO NEMCTBUTENIbHBIX YUCEN, AEHCTBUTEIbHBIC YHCIIA
KaKk OECKOHEYHbIE JECATHYHBbIE JapoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXIYy MHOKECTBOM JEHCTBUTENBHBIX YACEN U KOOPAUHATHOM MPSMOM.

CpaBHEeHUE [IEUCTBUTENBHBIX YHCEN, apU(PMETHUYECKUE JEHUCTBHUS C
JNEWCTBUTEIIbHBIMUA YHUCIIAMU.

Pa3mepbl 0OBEKTOB OKPYXKAIOIIETO MHpA, JIUTEIbHOCTh MPOLIECCOB B
OKPY’KarolIeM MHUpE.

[TpubmmkénHoe 3HAYEHUE BEIMUUHBI, TOYHOCTH MpubImkenus. OkpyrieHue
yucen. [Ipuknaka u onieHka pe3yJbTaTOB BEIYMCIICHUM.

YpaBHeHUs] U HEPABEHCTBA

JIuneitnoe ypaBHeHue. PenieHne ypaBHEHUH, CBOISIIMXCS K JIMHEUHBIM.

KBanparnoe ypaBHeHue. Penienne ypaBHEHUH, CBOASIIMXCA K KBaJIpPaTHBIM.
bukBanparnoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPETbEW M 4ETBEPTOU
CTETEHEN Pa3JI0KEHUEM HA MHOXKHUTENH.

Pemenue npoOHO-paliMOHAIBHBIX YpaBHEHM. PerieHne TEKCTOBBIX 3ajaad
anredpandeckuM METOJIOM.



VYpaBHeHue ¢ AByMs NEpeMEHHBIMU M ero rpaduk. Pemenue cuctem AByX
JIMHENHBIX YPaBHEHUM C IByMS ITIEPEMEHHBIMU. PellleHre cucTeM IByX ypaBHEHMUI,
OJTHO W3 KOTOpPBIX JUHEHHOe, a Jpyroe — BTOpoi creneHu. ['paduueckas
MHTEPIIPETalNs CUCTEMBI YPABHEHHUU C IBYMS IIEPEMEHHBIMM.

Peliienne TEKCTOBBIX 3a/1a4 alreOpandyecKuM CrocoOoM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOM. PemieHue cucrem
JVHEWHBIX HEPABEHCTB C OAHOM mepeMeHHOM. KBanpaTHble HeEpaBeHCTBaA.
I'padpuueckass wmHTEpHperanys HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMs
NIEPEMEHHBIMH.

DyHKUNHA

KBanpatnunas ¢yskims, e€ rpaguk u cBoiictBa. [lapaGona, koopauHaThI
BEPIIUHBI TapaboIbl, 0Ch CAMMETPUH MTAPAOOIIBI.

Ipadbuku Gyuxmmit: y = kX, y = kx + b, y = k/x, y = x3, y =X, y = x| , n ux
CBOMCTBA.

Yucii0BbIEe MOCIEA0BATEIBHOCTH U IPOrPECCUH

[ToHsiTHE YMCIIOBOM MOCHENOBATENBHOCTU. 3aJaHUE IOCIEA0BATEIbHOCTH
peKyppeHTHOM dhopmyroit u popmyIioi N-ro uieHa.

Apudpmernueckas u reomerpuueckas nporpeccud. d@opmyisbl N-ro 4jaeHa
apruPMETUIECKON 1 TeOMETPUUECKON MPOrpeccuii, CyMMbI TIEPBBIX N YJICHOB.

N300paxeHne 4YIE€HOB apU(PMETHUECKON U TeOMETPUYECKOW MPOrpeccHii
TOYKAMU HAa KOOPAWHATHOM IUIOCKOCTH. JIMHEWHBIN M SKCIIOHEHUMAJIBbHBINA POCT.
CI10XHBIE TIPOLIEHTBI.

BeposAATHOCTH U CTATUCTHKA

[IpencraBienue qaHHBIX B BUE TAOIUL, 1UAarpaMM, rpauKoB.

MHOXECTBO, 3JIEMEHT MHOXECTBa, MMOAMHOXecTBO. Omnepauuu Hax
MHOXKECTBaMU: O00bEeIMHEHHE, TepeceueHue, nonoiHenue. CBONCTBa omnepanui
HaJ, MHOXECTBAMU: IIEPEMECTUTEIBHOE, COUYETATEIBHOE, PAaCIPEIEIUTEIBHOE,
BKJItoueHus. Mcnonp3oBaHue rpauyeckoro NpeACTaBICHUS MHOXECTB Jis
OIMCAaHUs PEAJbHBIX IPOLIECCOB U SABJICHUM, P PELICHUH 3aa4.

N3mepenne paccenBaHus AaHHBIX. J(McHepcus W CTAHAAPTHOE OTKJIOHEHHE
YHCII0BBIX HA0OPOB. JlnarpaMmMa paccenBaHus.

DneMeHTapHble COOBITUSL ciydailHOro omnbita. CrydaliHple  COOBITHSL.
BepostHoctr  coObiTuii. OmBITEI € PaBHOBO3MOXHBIMH  3JI€MEHTApHBIMU
coObITusiMU. Ciyuaiinblil BBIOOp. CBSI3b MEXKAY MajJOBEPOATHBIMU U MPAKTUYECKHU
JOCTOBEPHBIMH COOBITUSIMU B IPUPOJIE, OOIIECTBE U HAYKE.



HepeBo. CBoHCTBa J€pEBbEB: €AUWHCTBEHHOCTh MYTH, CYIIECTBOBAHUE
BUCSYEM BEPILMHBI, CBA3b MEXAY YMCIOM BepLIMH U yuciaoMm pedep. [IpaBuio
yMHOXkeHHUs. Perenue 3aiau ¢ nmomoisko rpados.

[IpotuBononoxueie coObiTusA. [uarpamma Diinepa. OObeaMHEHHE W
nepecedeHne  coObiThil. HecoBMecTHbie  coObiTusi. @PopMmyna  CIOXKEHUS
BEPOATHOCTEH. YCIOBHAasE BEpOATHOCTh. IIpaBuno ymHoxeHus. HesaBucumeble
cobpiTus. IlpencraBnenue skcnepuMeHTa B BUAE JepeBa. PerieHue 3agady Ha
HaXOXKJEHUE BEPOSITHOCTEH C IOMOIIBIO JI€pEBa CIYyYalHOIO SKCIEPHUMEHTA,
auarpaMmm Dunepa.



IIVIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHUS ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbBTATDI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHHUS MPOrpaMMbl y4eOHOTO Kypca
«Anrebpa» XxapakTepU3yrOTCs:

1) maTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBJICHUEM HHTEpEca K NPOLUIOMY M  HACTOALIEMY POCCHUCKOU
MAaT€MAaTUKH, LEHHOCTHbIM  OTHOIIEHWEM K  JIOCTHXKEHHSIM  POCCHMCKHX
MAaTeMaTUKOB U POCCUMCKOW MATEMATHYECKOM WIKOJIbI, K MCIOJIb30BAHUIO 3THUX
JOCTIKECHUN B IPYTrUX HayKaX U MPUKIAAHBIX cdepax;

2) rpaskaaHcKoe U yXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO 00SI3aHHOCTEN IrpaklaHUHA U pealliu3alluu €ro
npaB, TPEJACTAaBICHUEM O MaTeMaTHYECKUX OCHOBax (YHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, SBJIEHUH, MPOLEAYp IpakIaHCKOro oOmiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBHIO K O0CYKIEHHUIO 3TUYECKHUX MPOOJIeM, CBA3aHHBIX
C NPAKTUYECKUM TPUMEHEHHEM JIOCTHKEHUN HAyKH, OCO3HAHUEM BaKHOCTHU
MOpPaJIbHO-3TUYECKHUX ITPUHIUIIOB B ACSITEIBHOCTH YYEHOIO;

3) TpyaoBOe BOCIMTAHHUE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YaCcTHUE€ B PpEIIEHUWU MPAKTUUYECKUX 3aaad
MAaTEMAaTUYECKOM HAIPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMAaTHYECKOTO
oOpa3oBaHUsI Ha TPOTSHKEHHHM BCEH JKU3HU I YCHEIIHOW MPOoQecCHOHATBbHON
JESITENFHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM MHIMBHyaIbHOW TPAEKTOPUU 00pPA30BAHMS M )KU3HEHHBIX IIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CHOCOOHOCTBIO K OSMOLMOHAIBHOMY U 3CTETHYECKOMY BOCIPHUATHIO
MaTeMaTUYECKUX OOBEKTOB, 3aJay, PEUICHUH, PACCYXACHU, YMEHHIO BHJIETh
MaTEMAaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI0 NO3HAHUSA:

OpUEHTalMel B JIEATEIbHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4HbBIX
MIPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, IPUPOIBI U
oOuiecTBa, MOHMMAaHMEM MAaTEMaTHYEeCKOW HayKu Kak cdepbl 4YellOBEYECKOU
NEeATENbHOCTH, ATAloOB €€ pa3BUTHS M 3HAYMMOCTH I Pa3BUTHS LMBWIM3ALIUH,
OBJIQJICHUEM SI3IKOM MAaT€MAaTHUKH U MATEMaTUYECKOW KYJIbTYpOW KakK CpPEACTBOM
MO3HAHUA MHpPA, OBJIAJICHUEM MPOCTEUIIMMH HaBBIKAMHU HCCIIEI0BATEIbCKON
NEeSTENbHOCTH;



6) ¢usnmueckoe BocnmuraHue, (GopMHpOBaHHE KYJbTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0J1arONOJyYusi:

TFOTOBHOCTBIO IPUMEHATh MaTEMaTUYECKUE 3HAHHUA B HMHTEPECAX CBOETO
3MI0pOBBS, BEAEHUS  3J0pPOBOro  obOpaza KU3HM  (3M0pOBOE  MHTAHHUE,
COQJIaHCUPOBAHHBIM PEXUM 3aHATHM U OTAbIXa, peryiaspHas Quznueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(pIeKCUM, MPU3HAHUEM CBOETO
IpaBa Ha OITUOKY M TaKOT0 K€ MpaBa JPYyroro 4eioBeKa;

7) 3K0JIOTHYecKOe BOCTIUTAHUE:

OpUEHTalMel HAa TPUMEHEHUE MAaTEMAaTUUYECKUX 3HAHUMU JUIsl pelIeHus 3a/1a4y
B 00JACTU COXPAHHOCTU OKpY’Kalolled cpeabl, IUIAHUPOBAHUS TOCTYIKOB U
OLICHKHM WX BO3MOJXKHBIX TOCJEACTBUN HJisi OKPY>KAIOIIEeH Cpeibl, OCO3HAHHUEM
TJI00ATBHOTO XapaKTepa KOJIOTUUECKUX MPOOJIEM U MyTeH UX PEIICHNUS,

8) ajanTranusa K U3MEHAIIMMCH YCJIOBUAM COLMAJIBLHOM M NMPHUPOAHOU
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCIOBHUSX HEONPEAEIEHHOCTH, ITOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO AESATENbHOCTh, B TOM YHCIIE
YMEHUE YUYUTbCA Yy APYIHX JIOJEH, NpUoOpeTatb B COBMECTHOM IEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKYA U KOMIIETEHIIUU U3 OIbITa APYTHUX;

HEOOXOAMMOCTBIO B (OPMHMpPOBAaHMM HOBBIX 3HAaHUH, B TOM 4YHCIIE
(GopMynupoBaTh UJEH, OHATHUS, TUIIOTE3bI 00 OOBEKTAX U SBJICHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UUUTBI COOCTBEHHBIX 3HAHUU H
KOMIIETEHTHOCTEH, IUNIAHUPOBATH CBOE Pa3BUTUE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYID  CHUTYalUl0, BOCIHPHUHHMMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMI KOHTpPMEp, KOPPEKTHUPOBAThH
NPUHUMAEMbIe PEIICHUS U JACUCTBUSA, (HOPMYIUPOBATH M OICHUBATh PHUCKU U
NOCJIEeACTBUA, POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTeabHBIE YHUBEPCAJIBHBIC yqeﬁnme HeﬁCTBHH

Ba3oBble Jiornyeckue neiicTeus:

e BBIBIITh U XaPaKTEPU30BaTh CYLIECCTBEHHBIE IPU3HAKUA MAaTEMATUYECKHUX
OOBEKTOB, MOHATHUN, OTHOLIEHUA MEXIYy HOHATHAMH, (HOPMYJIHUPOBATH
ONpEAENeHs]  TMOHATUW, YCTAHABIMBATH  CYIIECTBEHHBIM  NPHU3HAK
KJlaccu(UKauy, OCHOBaHUA sl OOOOIIEHHS W CpaBHEHUS, KPUTEPHUU
IPOBOJIUMOTI0O aHAIN3a;

e BOCIpUHUMATh, (QOPMYIUPOBATH U  MPEeOOpPA3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIbHBIE U OTpULATENbHBIC, E€IUHUYHBIC, YAaCTHbIE W OOLIueE,
YCIIOBHBIE;



BBIBIISATh ~ MaTeMaTHYeCKWEe  3aKOHOMEPHOCTH,  B3aUMOCBSI3M |
npoTuBopeurss B (akTax, AaHHBIX, HAOIIONEHUSX U YTBEPKICHUSX,
npenjiaraTh ~ KpUTEpPUM  JJI8  BBIABJICHHUS ~ 3aKOHOMEpPHOCTEH |
MIPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C HWCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUCHUM, YMO3aKIIOUCHU 110 aHAJIOTUH;
pazOupaTh 10Ka3aTENbCTBA MATEMATUUYECKUX YTBEPXKICHU (TIPSIMbIE U OT
MPOTHUBHOT0), MPOBOJUTH CaAMOCTOSTEIHLHO HECIOXKHBIE OKa3aTelbCTBa
MaTeMaTHYeCKUX (aKTOB, BBICTPAWBATh APTYMEHTAIMIO, TPUBOIUTH
IpPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CrMoco0 pemieHus yuyeOHOW 3ajauu (CpaBHHUBATH HECKOJIBKO
BApUAHTOB pEeIIeHUs, BBHIOMpaTh HaWbOoONee MOAXOAAIHN ¢ Yy4ETOM
CaMOCTOATEILHO BBIICJICHHBIX KPUTEPHEB).

ba3oBble uccienoBare/ibCKue JeiCTBHS.

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUM MUHCTPYMEHT MO3HAHMS,
dbopMynrpoBaTh BOMPOCH], (UKCHPYIOUIHME MPOTUBOPEUYUE, MPOOIeMYy,
CaMOCTOATENILHO YCTAHABIIMBaTh HMCKOMOE W JaHHOE, (opMUpOBaTh
TUTIOTE3Y, apTYMEHTHPOBATh CBOIO MTO3UIINIO0, MHCHHE;

MPOBOJUTH IO CaMOCTOSITENIbHO COCTABJICHHOMY IUJIaHY HECJIOXKHBIH
OKCIIEPUMEHT,  HEOONbIIOE  HWCCIACAOBAaHME MO  YCTAHOBIICHUIO
OCOOCHHOCTEHl MaTeMaTHYECKOro OOBEKTa, 3aBHCHMOCTEH OOBEKTOB
MEXKIy COOOM;

CaMOCTOATENHEHO (POPMYIHPOBATH 0OOOIICHHSI U BBIBOABI IO PE3yjIbTaTaM
MPOBENEHHOTO HAOJIOJCHHUS, WCCIEAOBAHMS, OIICHUBATh JOCTOBEPHOCTH
MOJYy4YEHHBIX PE3yIbTaTOB, BEIBOJAOB M 0000IIEHUI;

NIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TpOIlecca, a TaKKe BBIABUTATH
IPEANOI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ unpopmanmeii:

BBISIBJISITH HEZOCTATOYHOCTh W HM30BITOYHOCTh HMH(OpPMAIMH, JAHHBIX,
HEOOXOAMMBIX JIJISl PEIICHHS 3a/1a4H;

BbIOMpaTh, aHAJIW3UPOBAaTh, CUCTEMATHU3MPOBaTh W HHTEPIPETUPOBATH
UH(POPMAIUIO PA3IMYHBIX BUAOB U (POPM MPECTaBICHHUS;

BbIOUpaTh ¢GopMy TpeACTaBIeHUs HHPOpPMAIMM U WUTIOCTPUPOBATH
pellaemMble 3ajJadyd CXEMaMH, JuarpaMMaMM, WHOM rpapukod U HX
KOMOMHAIIUSIMU,

OLICHMBATh HAAEKHOCTh HWH(OPMALUKM O KPUTEPUSIM, MPEITI0KEHHBIM
YUUTENIEeM WiIH CPOPMYTUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHHMKAaTHBHBIE YHHBeEpPCaJbHbIE Y4eOHbIe NeCTBHS:



BOCIIPHHUMAaTh ¥  (QOPMYJIHPOBATH CYXKICHHUS B COOTBETCTBUU C
YCIIOBUSIMHM U LIEJIIMH OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOUKY 3PEHHUS B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS T10
XOJTy peIeHus 3a/1a4i, KOMMEHTHUPOBATh TIOJTYUYCHHBIN PE3yJIbTaT;

B X07/i¢ 00CYXKJIEHUS 3a]1aBaTh BOMPOCHI MO CYIIECTBY 00CYX IaeMON TEMBI,
npo0JieMbl, perraeMoi 3aj1auu, BbICKAa3bIBaTh UCH, HAIICJICHHbIE HA MTOUCK
pelIeHHs, COIMOCTAaBISATh CBOM CYXKICHUA C CYXICHHSIMH APYrux
YYaCTHUKOB JHMAJIOra, OOHAPYXKMBATh PA3MUAE U CXOJICTBO TO3HIINH, B
KOppeKTHOU popMe popMyIupoBaTh pa3HOTIACHs, CBOU BO3PAKEHUS;
NOPENCTaBIATh  pPE3yJAbTaThl  pEIICHUs  3a7aud,  OKCIEpPUMEHTAa,
UCCJICIOBAHUs,  TPOEKTa,  CaMOCTOATENbHO  BbIOUpaTh  (opmat
BBICTYIICHUS C YIETOM 3a]1a4 TIPE3EHTAIIMN U OCOOCHHOCTEH ayTUTOPHH;
NMOHWMAaTh W HWCIIOJNB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHAVBUIYAJIbHOH pabOThl TpH pENIeHWH YYCOHBIX MaTeMaTHYCCKUX
3a/ay;

NPUHUMATH 11€JIb COBMECTHOU JEATEIHHOCTH, INIAHUPOBATh OPTaHU3AIIUIO
COBMECTHOM paboOThl, pachnpenensiTb BHIBI pabdOT, JOroBapUBATHCS,
00CyXKIaTh TIPoIlecC U pPe3yybTaT paboThl, 0000IIaTh MHEHHSI HECKOIBKHUX
JIFOJIEH;

y4acTBOBaTh B TPYNMHOBBIX (opmax paboTel (oOCyXIeHus, oOMeH
MHEHUSMH, MO3TOBBIE INTYPMBbI W JPYTH€), BBITOJHATH CBOK YaCTh
paboTHI M KOOPJUHUPOBATH CBOM JACHCTBUS C IPYTUMHU WICHAMH KOMaH/IbI,
OIICHMBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPHUTEPHUSIM,
c(hOopMyTUPOBAHHBIM YYACTHHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHHBepCcaJbHbIE YueOHbIe 1elCTBUSA
Camoopranuzanus:

CaMOCTOSITEJILHO COCTABJIATh IUJIaH, aJITOPUTM PEIICHHS 3ajadyu (UJId ero
4acTh), BBIOMPATH CIOCOO pPEIICHHUS ¢ YIETOM HMEIOIIUXCS PECypCcoB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUpPOBATb U KOPPEKTUPOBATH
BapUaHTHI pElIeHUI ¢ Y4ETOM HOBOM MH(pOpMAIIUH.

CaMOKOHTpOJH), AMOIMOHAJILHBIN UHTEJJIEKT:

BIAJETh CHOCO0AMU  CaMONPOBEPKH, CAMOKOHTPOJIA TMpolecca |
pe3yibTara peuieHrus MaTeMaTUIeCKOM 3a/1auu;

NpeABUIECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh TPH peEIIeHUU
3a7laul, BHOCHUTb KOPPEKTHBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX
00CTOSITENHCTB, HAMICHHBIX OITMOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yIbTaTa JAEATEIbHOCTU MOCTABICHHOW LIETU
U YCIIOBUSIM, OOBSICHITh MPUUUHBI JOCTHKECHUS WJIM HEIOCTHXKECHHUS 11EIIH,
HAXOJUTh OIIMUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



HPEIMETHBIE PE3YJIBTATBI

K koHmy o0ydenuss B 7 kJacce oOOyYarolIMiCS TOJYYUT CIEAYIOIIUE
NpeIMETHbIE Pe3yJIbTaThI:

Yucaa v BIYMCTCHUS

BeimonHsaTh, coderas yCTHbIE M MUChbMEHHbIE NPHUEMBI, apupMETHUYECKHE
NEICTBUS C pallMOHAJIbHBIMU YHCIAMHU.

Haxonute 3Ha4yeHUs YUCIOBBIX BBIPAKEHHM, MPUMEHITh pa3zHOOOpa3HbIe
CIOCOOBI M MPUEMBI BBIYMCICHUS 3HAYEHUI TPOOHBIX BBIPAKEHUM, COJIEPIKAIINUX
OOBIKHOBEHHBIE U JIECATHYHBIE IPOOH.

[lepexoguTh OT OAHOW (HOPMBI 3alUCH YUCEN K Apyrou (mpeoOpa3oBbIBAThH
JECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH B OCCKOHEUYHYIO JECATUUHYIO IPOOB).

CpaBHUBaTh U YHOPSA0YUBATH PALlMOHAIbHBIE YUCIIA.

OKpyrisaTh yucna.

BbINONHATS TPUKUAKY U OLEHKY pe3yJbTaTa BHIYUCICHUM, OLIEHKY 3HAaYEHUN
YHUCJIOBBIX BBIPAKEHUI. BBIMOTHATH JNEHCTBUS CO CTENEHSIMHU C HATypaJIbHBIMU
[IOKAa3aTEJSIMHU.

[IpuMeHATh  NpPU3HAKK  JACIUMOCTH,  PA3JOXKEHUE HAa  MHOXHTEIU
HaTypalbHBIX YUCEIL.

PemaTte mpakTUKO-OpUEHTUPOBAHHBIE 3a7auM, CBSI3aHHBIE C OTHOIICHUEM
BEIUYMH, MPONOPUUOHAIBHOCTBIO BEJIWYMH, MPOLEHTAMH, WHTEPHPETUPOBATH
pe3ynbTaThl pelIEHUs 3aa4 C YYETOM OrPaHWYEHHUH, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

Aure0panvecKkue BbIPaKeHUs!

Hcnonb3oBaTh anreOpanyecKkyr0 TEPMHHOJIOTHMIO U CUMBOJIHUKY, IPUMEHATH
e€ B IpoLecce OCBOEHHs y4eOHOro MaTepuarna.

Haxonute 3HaueHus: OYKBEHHBIX BBIPAKEHUI MpPH 3alaHHBIX 3HAYEHUSAX
epEeMEHHBIX.

Bemonusate  npeoOpa3oBaHMsl  LIEJIOTO  BBIPAXKEHUS B MHOI'OWIEH
MIPUBEAEHUEM TTOJTOOHBIX CIIATa€MBbIX, PACKPBITHEM CKOOOK.

BBINIONIHAT YMHOKEHHE OJIHOWJIEHa HAa MHOTOWIEH M MHOIOWIeHa Ha
MHOTOWJIEH, TPUMEHSATH (POPMYJIIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcCylecTBIATh Pa3IOKEHUE MHOTOWICHOB HAa MHOMHTEIM C ITOMOIIBIO
BBIHECEHHS 3a CKOOKM OOIIero MHOMHUTENs, TPYNIHUPOBKU  CIAraeMbiX,
npuMeHeHus: (POpMyYJT COKPAILIEHHOIO YMHOKEHHS.

[IpumensTh npeodpa3oBaHUsl MHOTOWICHOB JJIs PEHICHUS Pa3iuvHbIX 3aj1a4
U3 MaTeMAaTHUKHU, CMEXKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.

Hcnonb3oBaTh CBOMCTBA CTENEHEW C HATypaJbHBIMU IOKa3aTENsIMUA IS
peoOpa3oBaHUsI BEIPAKCHUH.



YpaBHeHUS U HEPABEHCTBA

PemaTp nuHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, IIPUMEHAS IpaBHia
nepexoaa OT UCXOJHOTO YPaBHEHHUS K PaBHOCWIBHOMY eMy. IIpoBepsTs, sBisercs
JIM YUCJIO KOPHEM ypPaBHEHUS.

[IpumensTh rpadpuyeckre METO bl IPU PEIICHUH JIMHEHUHBIX YPaBHEHUHN U UX
CUCTEM.

[TonbGupare mnpuMepbl Map 4YHUCEN, SIBISIOIIUXCS pPEIIEHUEM JUHEHHOro
YPaBHEHMS C ABYMS IIEPEMEHHBIMMU.

Ctpoutrh B KOOPAMHATHOW IUIOCKOCTH TpauK JIMHEWHOrO0 YpPaBHEHHUS C
IBYMsI TNIEPEMEHHBIMH, MOJB3YSACh TpaUKOM, MPUBOIUTH IMPUMEPHI PEIICHUS
yYpaBHEHHUS.

Pemrats cuctemsl 1ByX JIMHEMHBIX YPaBHEHUN C ABYMs IEPEMEHHBIMU, B TOM
quclie rpapuuecKu.

CocraBnsaTe M pemaTh JIMHEMHOE YPaBHEHHE WM CUCTEMY JIMHEHHBIX
YPaBHEHUII 1O YCJIOBHMIO 3a/Jaud, HWHTEPIPETUPOBaTh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4H IOJTy4YECHHBIA pE3yJIbTar.

DyHKUUHA

N300paxxath Ha KOOPAUHATHOW MPSIMOM TOYKH, COOTBETCTBYIOLIUE 33/IaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, HHTEPBaJIbl, 3alIMChIBATH YHCIOBBIE IPOMEKYTKHU Ha
anredpandecKoM SI3bIKe.

OTmeuaTh B KOOPAMHATHOW IIOCKOCTH TOYKH IO 33JIaHHBIM KOOpPAMHATAM,
CTpOUTh rpaduky TUHEHHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnucelBaTh C MOMOUIbIO (PYHKIMA W3BECTHBIE 3aBUCHUMOCTH MEXAY
BEJIMYMHAMU: CKOpPOCTb, BpPEMS, PACCTOSHME, LIE€HA, KOJIMYECTBO, CTOMMOCTSD,
MIPOU3BOJUTENHHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonute 3HaueHne PyHKIIMHU 10 3HAYEHHIO €€ apryMeHTa.

[Tonumate rpaguueckuii cnoco0 MPEACTABICHUS U aHaIW3a WH(OpMAaLUH,
U3BJIEKAaTh U UHTEPIPETUPOBATH MHPOPMAIUIO U3 TPadUKOB pEabHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K koHmy oOydenuss B 8 kJiacce oOydYaromuiicsi TMOJYYHUT CIEAYIOIINE
IPEIMETHBIE PE3yJIbTAThI:

Yucaa v BIYUCICHUA

Hcnonp30BaTh HaydajabHBIE MPEACTABICHUS O MHOXKECTBE JEUCTBUTEIBHBIX
YuCell JUIsl CPAaBHEHUSI, OKPYTJIEHUSI U BBIUUCIECHUN, N300paxkaTh JAEHCTBUTENbHBIC
YKCJIa TOYKaMU Ha KOOPAUHATHOMN MPSMOH.

[IpumenaTy noHsATHE apU(PMETHUYECKOro KBaJpaTHOTO KOPHS, HaXOAWUTh
KBaJIpaTHbIE KOPHHU, HCIONb3Ysl MPU HEOOXOAMMOCTH KAaJIbKYJSTOP, BBINOJHATH
npeoOpa3oBaHus BBIPAKEHUW, COJEPXKAIIMX KBAJpPATHbIE KOPHU, HCIOIb3YS
CBOMCTBA KOPHEM.



Hcnonb3oBaTh 3anucu OONBIIMX M MalbIX YKCET C MOMOUIBIO JECATUYHBIX
npoOeii u creneneit yucia 10.

AuredpanvecKkue BbIPaKeHUs!

[IpyMeHSAT, TMOHSTHE CTENEHU C IENbIM IOKa3aTeJIeM, BBINOIHATH
npeoOpa30BaHus BbIPAXKEHU, COAEPIKALIUX CTETICHH C LEIbIM ITOKA3aTEIEM.

BbINIONHATE TOXKECTBEHHbIE MPE0Opa30BaHUS PALMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE IpaBWJI ICUCTBUI HAaJl MHOTOWICHAMH U aJIreOpandecKUMM IPOOSIMH.

PacknanpiBaTh KBaipaTHBIN TPEXUIECH HA MHOKUTEIU.

[TpumensTh peoOpa3oBaHUs BBIPAKECHUM ISl PEIICHUS Pa3IMYHbIX 3a]1a4 U3
MaTEMATHKH, CMEKHBIX ITPEAMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHUs] U HEPABEHCTBA

Pemiate nuHelHbIE, KBaJpaTHbIE yYpaBHEHUS U PallMOHAJIbHBIC YpaBHEHHS,
CBOJISIIIIMECS K HUM, CUCTEMBI JIByX YPABHEHUU C IBYMS IEPEMEHHBIMH.

[IpoBoauTh mpocTenne UCCIEA0BAHUA YPABHEHUM U CUCTEM yYpaBHEHUM, B
TOM YHUCJIE C IPUMEHEHUEM rpaduuecKuX MpeacTaBlieHul (yCTaHaBIMBATh, UMEET
I ypaBHEHUE WIM CHCTEMa YPAaBHEHUN PEIICHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

[lepexoauth OT cioBecHON (HOPMYIMPOBKH 3ajauu K e€ anredpandeckoit
MOJEIM C TIOMOIIBKD COCTABJICHUSI YPaBHEHUS WM CHUCTEMbl YpPaBHEHUH,
UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBIN pe3yibTarT.

[IpuMeHsTH, CBOWCTBA YMCIOBBIX HEPABEHCTB JJIS CpPAaBHEHUs, OICHKH,
peliaTh JIMHEWHbIE HEPABEHCTBA C OJHOM INEPEMEHHOM M HMX CHUCTEMBI, JaBaTh
rpa@uuecKkyr0 WUIIOCTPALIMI0 MHOXKECTBA PEIICHUNH HEPaBEHCTBA, CHUCTEMbI
HEPaBEHCTB.

DOyHKINHA

[ToHuMate W UCTONB30BaTh (PYHKIIMOHAJIbHBIC TOHSATUS M S3bIK (TEPMUHBI,
CUMBOJIMYECKHE 00O03HAUEHMsI), ONPENEeIsaTh 3HAUCHHE (DYHKIMHU IO 3HAYCHUIO
aprymMeHTa, OlpeAeaTh CBOWCTBA (PYHKIIUHU IO €€ rpaduKy.

CtpouTts rpaduKu MeMeHTapHbIX (pyHKINN BUA:

y = k/x, y = x2, y = X3,y = |x|, y = VX, ommchIBaTh CBOICTBA YHCIOBOM
dbyHkIuu 110 €€ rpaduky.

BeposiTHOCTH M CTATHCTHKA

Yurare uHbOpMaLUIO, NPEICTAaBICHHYI0 B TalnMIaX, Ha JgUarpaMMax,
MPEACTABISATh JaHHbIE B BUIE TaOJMI], CTPOUTH JIUArpPaMMbl (CTOJIOMKOBBIE
(cronbuateie) U KpyTroBbI€) MO MacCUBaM 3HAYEHUH.

OnucelBaTh ¥ UHTEPOPETUPOBATH  pEalbHbIE  YUCIOBBIE  JaHHBIE,
npe/iCTaBlIEHHbIE B Ta0INIIAaX, HA AMarpaMmax, rpapukax.



Hcnonp30BaTh Mg ONKMCaHUS JAHHBIX CTAaTUCTHYECKUE XapPaKTEPHUCTUKH:
cpeqHee apu@MeTHuecKoe, MeAuaHa, HauOoJsplllee W HaMMEHbIIEe 3HA4yeHUs,
pa3max.

HNmers mnpencraBieHue O CIIydalHOM W3MEHYMBOCTHM Ha IIPUMEpax IIEH,
(u3NUeCKNX BEIUYHH, AHTPOIOMETPUYECKUX JAaHHBIX, UMETh NPEICTABICHUE O
CTaTUCTUYECKON YCTONYMBOCTH.

K koHmy oOydenus B 9 kJacce oOyYaroOImMICS TIOJYYHUT CICTYOIIUE
IIPEAMETHBIE PE3YIIbTATHI:

Yuciia 1 BBIYMCTICHUA

CpaBHHBaTh M YIOPAI0YMBATh PALIMOHAIBHBIE U UPPALMOHAJIBHBIC YHCIIA.

Bomonuate apudmernueckue AEHCTBUS C PAalMOHAIBHBIMH YHCIAMH,
coueTass YCTHbBIE MW IIMCBMEHHBIE TPHUEMBI, BBIIOJHATH BBIYUCICHUS C
UPPALMOHAIBHBIMU YUCIIAMMU.

Haxomute 3HaueHus CTeNeHEd C LEJIBIMA IOKa3aTeliIMU U KOPHEH,
BBIYMCIIATh 3HAYECHUS YUCIIOBBIX BBIPAKECHUM.

OKpyrisiTh JIE€WCTBUTENBHBIE YKCIA, BBINOIHATH MPUKHUIKY pe3yibTaTa
BBIUHMCJICHUM, OLIEHKY YMCJIOBBIX BBIPAXKEHUM.

YpaBHeHUS U HEPABEHCTBA

Pemrats yiMHEMHBIE M KBAaJApAaTHBIE YPaBHEHUS, YPABHEHHs, CBOMISIIMECH K
HUM, IPOCTEUIIINE TPOOHO-PALIMOHATBHBIE YPABHEHHUS.

Pemrate cuctemsbl NByX JIMHEMHBIX YpPAaBHEHUW C JABYMS NEPEMEHHBIMH M
CUCTEMBI IBYX YPaBHEHUN, B KOTOPBIX OJHO YPABHEHUE HE ABIIACTCA JIMHEHHBIM.

Pemate TekcTOBBIE 3aauM  anreOpaMuecKUM CHOcOOOM € MOMOIIBIO
COCTaBJICHUsl YPABHEHUS WUJIN CUCTEMBI IBYX YPAaBHEHHMU C IBYMsI IEPEMEHHBIMH.

IIpoBOAUTE MpoCTENIINE UCCIEIOBAHUS YPABHEHUM U CUCTEM YPaBHEHHUM, B
TOM 4YMCJI€ C IPUMEHEHUEM IrpapUuecKuX NpPeACTaBIeHUHN (yCTaHAaBIMBATh, UMEET
JU ypaBHCHUE WM CHUCTEMa YPaBHCHUM PELICHMs, €CIA UMEET, TO CKOJIBKO, U
npoyee).

PemaTte nuHelHbIE HEpPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxaTh
pelIeHre HEPAaBEHCTB Ha YHUCJIOBOM IIPSMOM, 3aIIMCHIBATH PEIICHUE C IOMOLIBIO
CHUMBOIJIOB.

Pemarb  cucrembl  JIMHEHMHBIX  HEPABEHCTB, CHUCTEMbl  HEPAaBEHCTB,
BKJIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO, H300pakaThb PELIEHHUE CHCTEMBbI
HEPaBEHCTB HA YMCJIOBOM NPSIMOM, 3alMCBIBATh PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PELIECHUN PA3JIMUHbIX 3a/1a4.

DyHKUNHA

PacnioznaBath (yHKIMM U3y4eHHBIX BHJOB. [loKa3bpIBaTh CXeMaTH4ECKH

pacrioiokeHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB GyHKIM Buga: y = KX, Y



=kx+b,y=kix,y=ax2+bx+c,y=x3,y= VX, y = |X|, B 3aBHCHMOCTH OT
3HauYE€HUU KOA(PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIHIA.

Crtpouts U H300pa)kaTh CXeMAaTHYECKU TpaUKU KBaJAPaTHUHBIX (DYHKIMH,
OIKCHIBATH CBOMCTBA KBAJIPATUUHBIX (YHKLIHUHU MO X IpapHUKaM.

Pacno3HaBaTh KBazpaTHUHY0 (QYHKIUIO 110 (OpMyJie, IPUBOJUTH IPUMEPHI
KBaJIpaTUYHBIX (YHKIHUH U3 peanbHOM KU3HH, (PU3UKHU, TEOMETPHUH.

YuciioBbIe MOCTEAOBATEILHOCTH M IIPOrPeCCHH

Pacno3naBaTh apu@METHUYECKYID U TE€OMETPUYECKYI0 MPOrpPecCHH Mpu
pa3HbIX crioco0ax 3aJaHusl.

BbINOAHATE  BBIUMCIACHUS C UCHOJb30BaHHMEM (opMyln N-ro  4ieHa
apu(pMeTHYECKON U TeOMETPUUYECKOIN MPOTrPeCcCHii, CyMMBI TIEPBBIX N YJICHOB.

N300paxarh ujeHbl IMOCJIEI0BATEIbHOCTH TOYKAMH Ha KOOpPJIWHATHOU
IUIOCKOCTH.

Pemarpe 3amaum, CBA3aHHBIE C YHUCIOBBIMH IIOCIIENOBATEIBHOCTSIMHU, B TOM
qHCcIe 33Ja4d U3 PeallbHOM JKU3HM (C UCIIOJIb30BAHUEM KaJbKyJIATOpa, IUPPOBBIX
TEXHOJIOTHH).

BeposiTHOCTH M cTATHCTHKA

N3Bnekate u mpeoOpa3oBbiBaTh HHGOPMAIHMIO, MPEICTABICHHYIO B BHIIE
TabnuIl, TuarpamMm, rpaduKoB, MPEACTABIATh JaHHBIC B BUJE TaOJUII, THArPaMM,
rpaduKoB.

OnucelBaTh JAaHHBIE C MOMOIIBIO CTATUCTUYECKUX ITOKA3aTENeh: CPEIHHUX
3HAUEHUN U MEp paccenBaHus (pa3max, TUCIIEPCHs U CTAHIapTHOE OTKIIOHEHUE).

HaxonuTh 4acTOThl YUCITOBBIX 3HAYEHHWI M YaCTOTHI COOBITHN, B TOM YHCIIC
0 pe3ysibTaTaM U3MEPEHUM 1 HAOJIIOACHUH.

Haxonute BEpOSTHOCTH CIy4allHBIX COOBITUM B OIbITax, 3Has BEPOSITHOCTU
AJIEMEHTAPHBIX COOBITHI, B TOM YHCIE€ B ONBITAX C PABHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITHSIMHU.

Hcnonp3oBaTh rpaduueckue MOJAENIU: JIEPEeBO CIy4allHOro 3KCIEpUMEHTA,
qyarpamMMbl DWJiepa, YuciIoBas mpsmas.

OnepupoBaTh MOHATUSMH: MHOXECTBO, IOAMHOXECTBO,  BBINOJHATH
Olepallid HAJ MHOXECTBaMHU: OOBEIWHEHHE, IIEPECEUYECHHE, [OMOJHEHUE,
MIEPEUUCIISITH AJIEMEHTHI MHOKECTB, IPUMEHATH CBOMCTBA MHOYECTB.

Wcnonb3oBaTh rpaduueckoe MpeACTaBICHHUE MHOXECTB U CBA3EH MEXIY
HUMMU JUIsl ONIMCAHUS MPOLIECCOB U SIBIICHUM, B TOM YMCIIE IIPU PELICHUM 3a1a4 U3
JIPYTUX Y9€OHBIX MPEIMETOB U KypPCOB.
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