MUHUCTEPCTBO NPOCBEIWEHUSI POCCUMCKOM ®EJEPALIUUA

HAenaprament obpaszosanusi EBpeiickoii aBronomuoii odiacru

Oraen odpasoBanusi AAMHHHCTPAUHH MYHHUHIIAABLHOTO 00pa3oBaHHUs

"O0yueHCKHIT MYHHUHIAALHBIH paiion"

PACCMOTPEHO
Pykosoaurens LHIMO

MKOY COILH N9 1. UsBecTroBbI

[loKyMEeHT noAnncaH 3MeKTPOHHO NOANUCHI0
Brapeneu: Lymunua NioGoss Cepreesta

PomxHocTk: [iupektop

Opranusaums: MYHULIMMATBHOE KASEHHOE
OBLUEOBPABOBATESLHOE YUPEXAEHVE "CPEHSIA
OBLUEOBPASOBATEbHAS LUIKOMNA Ne 9 1. U3BECTKOBbIN"
VIHH: 790201985900

CepuitHbiit Homep: 0086C26C6589C2D441985FBB7784103CED
Cpok peiicTaus cepTudmkara: ¢ 17.07.2023 no 09.10.2024

COI'JTACOBAHO

3am. ﬂn‘%o/pa no YBP /gy
l .

2023 r.

JloGanosa B. M.
Ilpukas Nel ot «25» aBrycra

JloGanosa B. M.
Ilpukas Nel ot «25» aBrycra
2023 r.

PABOYAS [TPOPAMMA

yueOHOro Kypca "Anrebpa"
s obyvaromumxcs 8-9 Kmaccos

in. U3BecrkoBbiii 2023




HOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBISETCS OJHUM W3 ONOPHBIX KYpPCOB OCHOBHOTO OOIIEro
oOpa3oBaHusA: OHa OO€CleurMBaeT W3y4YeHUEe JAPYruxX AUCHUIUIMH, Kak
€CTECTBEHHO-HAYYHOT0, TaK H TyMaHUTApHOTO IIUKJIOB, €€ OCBOCHHE
HEOOXOMMO I TPOJOJDKEHUS OOpa3oBaHHWS W B IOBCETHEBHON JKHU3HWU.
PazButne y oOyd4aromuxcsi Hay4YHBIX TPEACTABICHUNA O TMPOUCXOXKICHUH WU
CYIIHOCTU aire0pandyeckux abCTpakIuid, CIoco0e OTpaKEHUs MaTeMaTHUYEeCKON
HAyKOH SIBIICHUH W MPOIIECCOB B MPHUPOJIE U OOIIECTBE, POJIU MATEMATHUECKOTO
MOJICIMPOBAHUS B HAyYHOM I[IO3HAHMM W B TMPAKTUKE CIIOCOOCTBYET
(GOpMHUpPOBAHUIO  HAYYHOTO  MHPOBO33PCHHMS W  KA4eCTB  MBIIUICHUS,
HEOOXOIUMBIX I ajanTalldd B COBPEMEHHOM ITM(GPOBOM  OOIIECTBE.
N3yuyenue anreOpsl obecrieunBaeT pa3BUTHE YMEHUs HaOJI0/1aTh, CPAaBHHUBATH,
HaXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIIUICHHS, CIIOCOOHOCTH
apryMEHTHUPOBAHHO O0OOCHOBBIBATH CBOW JICHCTBHUS M BBIBOABI, (DOPMYITHPOBATH
yrBepkaeHuss. OCcBoeHHE Kypca anreOpsl o0ecreuynBaeT pa3BUTHE JIOTHYECKOTO
MBIIIJICHUST OOYYarONIUXCS: OHHM HCIIONB3YIOT JISAYKTHUBHBIC M WHIYKTHBHBIC
paccyxkaeHusi, 0000IIeHne W KOHKPETU3AINI0, a0CTparupoBaHUEe W aHAJIOTHIO.
OOyuenue anreOpe mnpeanoyiaracT 3HAYUTEIBHBIA O0BEM CaMOCTOSTEIBHON
JCATEIBPHOCTH OOYYaAIOIIUXCS, TOITOMY CaMOCTOSATEIBLHOE PCIICHHE 3aj]1a4
SIBJIICTCS peau3anuei 1esATeIbHOCTHOTO MTPUHITUIIA O0YUCHHS.

B crpykType mporpammbl y4eOHOTOo Kypca «AnreOpa» Jjisi OCHOBHOTO
oOmero  oOpa3oBaHHS  OCHOBHOE€ MECTO 3aHUMAIOT  COJEPIKATEIbHO-
MEeToIuYeckue JuHUU: «Yucma u  BBIYMCIECHUS», «AlreOpanyeckue
BBIpQKEHUS», «YpaBHEHUS U HepaBeHCTBa», «Dynkuummy. Kaxmas u3 3TuX
coJiepKaTeIbHO-METOIMYECKUX JIMHUM pPa3BUBACTCS Ha MPOTSKEHUH TPEX JIET
U3Y4EHHs Kypca, B3aUMOJICUCTBYS C APYTMMH €ro JUHUIMHU. B Xone usyueHus
y4eOHOro Kypca OOy4alolmuMcs TPHUXOAUTCS JIOTUYECKH  PacCykAaTh,
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBSI3U ¢ 3TUM B Mporpammy
yueOHOro Kypca «AnreOpa» BKIIOUEHBI HEKOTOPhIE OCHOBBI  JIOTHUKH,
Ipe/ICTaBIIEHHBIE BO BCEX OCHOBHBIX pa3/ieliax MaTeMaTH4YECKOro 00pa3oBaHUsA
U CIOCOOCTBYIOIIME OBJAJCHUIO OOYYaIOIMMHUCS OCHOB YHHBEPCAIBHOTO
MaTeMaTU4ecKoro si3bika. CopepKaTeNnbHOW M CTPYKTYPHOHM OCOOEHHOCTHIO
y4eOHOro Kypca « Anredpay SBISETCS €r0 HHTETPUPOBAHHBIN XapaKTep.

Conepxxanne nuHUM «UYuclia W BBIYUCICHUS» CIY)KHUT OCHOBOM s
JaNbHEWIIEr0  W3Y4YeHHS  MAaTeMaTHKH, CIOCOOCTBYET  pPa3BUTHIO Yy
oOydJarommxcs  JOTUYECKOTO  MBIIIICHUs,  (OPMHPOBAHUIO  YMEHUS
MOJI30BAThCSl AITOPUTMAMH, & TAK)KE MPHOOPETCHUIO MPAKTUUYECKUX HABBIKOB,
HEOOXOUMBIX NJiIsi TOBCEIHEBHOW >KM3HU. Pa3BuUTHE TOHATHS O YHWCIE Ha
YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS CBS3aHO C pAlMOHAIBHBIMH H
UppallMOHANBHBIMA ~ YHCIIaMH,  (OPMUPOBAHHEM  TPEACTABICHUA O
JICUCTBUTEIHLHOM YHCIIC. 3aBEpIIICHUE OCBOCHUS YHCIOBOW JMHHHM OTHECEHO K
cpeaHeMy o0meMy 00pa30BaHHIo.

Conepxanue JByX anreOpamyeckux JUHUA — «AJreOpanyeckue
BBIPAKEHUS» U «YPaBHEHHUS M HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHUIO Y
OoOydJarommxcs MaTEeMaTHYECKOTO ammapara, HEOOXOJUMOTO ISl pelIeHUs
3alad MaTeMaTHK{, CMEXKHBIX MPEIMETOB M TMPAKTHKO-OPUEHTUPOBAHHBIX
3amauy. Ha ypoBHEe OCHOBHOTO 00mIero o00pa3oBaHMsl y4eOHBIM MaTepual
TPYNIUPYETCS BOKPYT PAllMOHATBHBIX BBIpAXEHUH. AnreOpa ITEeMOHCTPHPYET
3HAYEHNE MATEMATHUKH KaK S3bIKa ISl TOCTPOCHHSI MAaTEMaTHYECKUX MOJIEICH,



OMMCaHUs MPOLIECCOB U SABJICHUN peanbHOro Mupa. B 3amaun oOydenus anredpe
BXOASAT TaKXke JalibHeWIlee pa3BUTHE aJTOPUTMHUUYECKOTO  MBIILICHUS,
HE0OXOIMMOTI0, B YACTHOCTH, JUIsl OCBOCHHSI Kypca MHPOPMATUKH, U OBJIA/ICHHUE
HaBbIKAMU JEIYyKTUBHBIX paccyxaeHui. [IpeoOpasoBaHue cUMBOJIBHBIX (hopMm
CIOCOOCTBYET Pa3BUTHUIO BOOOpaKEHHUs, CIOCOOHOCTEM K MaTeMaTUYECKOMY
TBOPYECTBY.

Copepxxanne  (yHKUMOHAIBHO-TPA(PUUYECKON JUHUM  HAILIEJIEHO HAa
MOJIydeHHe OOydYalolMMHUCA 3HaHMM O (QYHKOUSAX Kak  BakHeHIien
MaTeMaTUYecKOl MOJENH ISl ONMUCAaHUS M HCCIEAOBAHMUS Pa3HOOOpa3HbIX
MpOLIECCOB M sBIEHWH B mpupoie U obmiectBe. M3yueHue wmarepuana
CIIOCOOCTBYET PA3BUTHIO y OOYYAIOMIMXCS YMEHHS HCIOIb30BaTh pa3nyHbIC
BBIPA3UTENIbHBIE CPEACTBA SI3bIKA MATEMAaTHKU — CJIOBECHbIE, CUMBOJIMYECKUE,
rpajuueckre, BHOCUT BKJIaJ B (OpPMHpPOBAHUE TMPEACTABICHUN O pOIH
MaTeMaTUK{ B Pa3BUTUM ITUBUIIU3AIIUN U KYJIBTYPHI.

Paznen «BepodATHOCTb W CTaTUCTUKa» — 00SA3aTENbHBII KOMIOHEHT
IIKOJILHOTO O00pa3oBaHusl, YCWUJIMBAIOIIMNA €ro MNpPUKIATHOE W TMPAKTHUECKOE
3HaueHue. DTOT MaTephall HEoOXOIUM TMpexJe Bcero st (GOpMUPOBAHUSA Yy
ydqamuxcs (YHKIIMOHAIBHOM TPaMOTHOCTM — YMEHHUS BOCIPUHUMATH H
KPUTUUYECKH aHaJIM3UPOBaTh HHGOPMAIIMIO, TMPEJCTABICHHYIO B Pa3IUYHBIX
dopmax, TOHHMMATh  BEPOSTHOCTHBIM  XapaKTep  MHOTHUX  pPEaIbHBIX
3aBUCUMOCTEH, IPOU3BOJIUTH MPOCTEHIINE BEPOSTHOCTHBIE pacy€Thl. M3yuenue
OCHOB KOMOMHATOPUKH TMO3BOJIUT YYaIIUMCA OCYIIECTBIISITH PACCMOTpPEHHE
cily4aeB, nepe0op M MOACYET YMciia BapUAHTOB, B TOM YHMCJE B MPOCTEHIIMX
OPUKIAAHBIX  3amadax. [Ipm  HW3y4eHHMM CTaTUCTUKM U BEPOSTHOCTU
oOoramarTcst MpPeJCTaBICHUs] O COBPEMEHHON KapTHHE MHpPa U METO/JaX €ro
UCCIIeIOBaHusA, (POpMHUPYETCS TOHMMAaHHE POJM CTATUCTHUKUA KaK HCTOYHHKA
COLIMAJIbHO 3HAYUMOM HH(POPMAIIMK U 3aKJIabIBAIOTCS OCHOBBI BEPOSITHOCTHOTO
MBIIITICHUS

CornacHo ydeOHOMY TulaHy B 8—9 Kiaccax M3ydyaeTcsi Y4eOHBIH Kypce
«Anrebpay», KOTOPBINA BKIIOYAET CIEAYIOIINE OCHOBHBIE Pa3/ieNbl COACPKAHMUS:
«Yucna u BBIYUCICHUS», «ANTeOpandecKue BBIPAKEHUSD», «YPABHEHUS H
HEPABCHCTBaY», «OYHKIHUW», “BEpOATHOCTh U CTATHCTUKA) .

Ha u3yuenue ydeOHOro Kypca «Anredpa» orBogutcs: B 8 kimacce — 102
yaca (3 waca B Hememwo), B 9 kimacce — 102 yaca (3 yaca B HeAENIO).



COIEPKXAHUE OBYYEHUA

UNCIIA

PanmnonanbHble yuciIa

MHOXeCTBO pauuoHanbHbIX yncesl. CpaBHEHUE PalMOHAIBHBIX YUCEI.
JleficTBUS ¢ palMOHAIBHBIMU YKClIaMU. [Ipedcmasnenue payuonaibHo20 Yucia
oecsasmu4Hol Opoowvio.

HppanuoHanbHble Yuciaa

IToHaTHE MppanMOHAIBHOIO 4Kcia. Pacrno3HaBaHHE HpPpPALMOHATIBHBIX

gyucen. [Ipumepsl gokazatenscTB B anredpe. HppanumonanbHOCTH ymcIia V2,
IIpumenenue B reometrpun. Cpasuenue uppayuonaivbHulx ducen. Muoowcecmeo
OelicmeumebHbIX Yucei.

ToxaecTBeHHBIE TPeodpa3oBaHUA

YucaoBble 1 OyKBEeHHbIE BHIPAKEHUSI

Belpaxenne ¢ mnepeMeHHOW. 3HaudeHue BblpaxeHus. llomcraHoBka
BBIPAKEHU I BMECTO MEPEMEHHBIX.

Iesable BbIpaKeHUs

CrerneHb ¢ HaTypaJbHBIM MOKa3aTesneM U e€ cBoiictBa. [IpeobpazoBanus
BBIPXKEHUH, COAEPIKAIINX CTENEHN C HATYPAJIbHBIM MTOKA3aTEIEM.

OnHowieH, MHOrowieH. JlelicTBUS ¢ OJHOYJIEHAMH M MHOTO4YIEHaMU
(cmo>keHue, BBIYMTaHUE, YMHOXKEHHE). DOpMYIIbl COKPAIEHHOTO YMHOXEHUS:
Pa3HOCTh KBaApPaTOB, KBAAPAT CYMMBbI U pa3HOCTH. Pa3nokeHne MHOro4YJIeHa Ha
MHOKUTEJIM: BbIHECEHUE OOIIEro MHOXHTENs 3a CKOOKH, epynnuposka,
npumeHeHue Qopmyn COKpawénHo2o ymHodcenus. Keaopamuwviti mpéxunen,
Dpaznoxcenue KeaopamHo20 mpexuieHa Ha MHONCUMEU.

/{po0HO-panuoHaIbHbIE BHIPAKCHUSA

Crenenp ¢ 1enbM mokasareneMm. IIpeoOpazoBanue ApOOHO-TUHEHHBIX
BBIDQKEHUN: CIIOKEHUE, YMHOXEHHE, JeleHue. Areeopauveckas Opoob.
Lonycmumvie 3naueHus nepemeHHvix 8 OPOOHO-PAYUOHAILHLIX BbIPANCEHUSIX.
Coxpawenue ancebpauveckux opodeu. Ilpusedenue aneedopauueckux opooei K
obwemy 3namenamento. Jelicmsus ¢ aneebpauveckumu OpooOimu: CclodiceHue,
gblyUmMAaHUe, YMHONCEHUe, OelleHUue, 8036e0eHUe 8 CMEeNneHb.

IIpeobpaszosanue vipasicenuil, cOOepIcaujux 3HaK MOOYJIAL.

KBaapaTHbie KOpHH

Apudmernyecknii KBapaTHeIA KopeHb. [IpeoOpa3oBanne BhIpaKEHUH,
coAepKalMXx KBAaJApaTHbIE KOPHHU: YMHOXECHHE, JICJICHUE, BBIHECECHHUE
MHOXKMTENIS U3-110]] 3HaKa KOPHS, 6HECEHUe MHONCUMEN NOO 3HAK KOPHS.

YpaBHeHUS U HEPABEHCTBA

PaBeHcTBa

UucnoBoe paBeHcTBO. CBOWMCTBA YHCIOBBIX PaBEHCTB. PaBEHCTBO C
MIEPEMEHHOM.



YpaBHeHus

[lonsiTue ypaBHeHMsT M KOpHS YypaBHeHUs. [Ipedcmaesnenue o
pasHocunvhocmu  ypaenenui. Obnacms onpedeneHus ypaeHuenus (odniacms
00Ny CMUMbIX 3HAYUEHUL NePeMeHHO).

JInneiiHoe ypaBHeHUE U €r0 KOPHHU

Pemenue nuHeHbIX ypaBHEHUU. Jlunelnoe ypasHenue ¢ napamempom.
Konuuecmeo xopmetu nuneunozo ypaeuenus. Pewenue nunetinvix ypagnenuti c
napamempom.

KBaapaTHoe ypaBHeHME U €TI0 KOPHH

KBanpatueie  ypaBHeHus. HemonHble  KBajgpaTHbIE  yYpaBHEHUS.
JIMCKpUMUHAHT KBaJpaTHOTO ypaBHeHHs. Dopmyna KOpHEW KBaJApPaTHOTO
ypaBHeHus. Teopema Buema. Teopema, obpamnas meopeme Buema. Peienue
KBaIPAaTHBIX YPAaBHCHUM: UCIOJIB30BaHUE (POPMYJIIBI JUIsl HAXOXKICHUS KOPHEH,
epaguueckull Memoo peuleHus, pasilodceHue Ha MHOMXCUmenu, noobop KopHeli ¢
ucnonvsoganuem meopemvl Buema. Koauuecmeo kopueli K6a0pamuo2o
VpaeHeHus 8 3aBUCUMOCMU Om e20 Ouckpumunanma. buxeadpammuule
ypaeueHus. YpasHenus, ceooumble K TUHEUHbIM U KeaopamHuviM. Keadpammoie
VPagHeHUs ¢ napamempom.

/{po0HO-panuoHaIbHbIE YPABHCHUSA

Pemiennie mpocredmux JIpoOHO-TUHEWHBIX ypaBHEHHMH. Pewenue
OPOOHO-PAYUOHATLHBIX YPABHEHUI.

Memooul peutenus VpaeHeHull: Memoovl PABHOCUTILHBIX
npeobpazosanutl, Memoo 3AMeHbl NepPeMeHHOU, 2paguueckuti  Memoo.
Hcnonvzosanue ceoticms gynkyuil npu peuieHuu ypasHeHuu.

Ilpocmetiwue  uppayuonanvhvie  YpasHeHus  6UOA v (x)= a,
JT09 = a0

VYpasnenus euoa x"=a, Ypasnenus 6 yenvix uucnax.

Cucrembl ypaBHeHHH

YpaBHeHHE ¢ AByMs NEpEeMEHHbIMH. JIMHENHOE ypaBHEHHE C NBYMS
nepeMeHHbIMH. [lpsamas Kkak epaguueckas uHmepnpemayus JIUHEUHO020
VpagHeHusi ¢ 08YMsl nepeMeHHbIMU.

[TonaTHe cucTeMbl ypaBHEHHUI. PellieHne cuctemMbl ypaBHEHU .

Metonbl  peumieHus CHCTEM  JIMHEMHBIX  YPaBHEHHW C  JIBYMS
MEPEMEHHBIMU: 2paPuuecKuil Memoo, Memoo CJAOHCEHUs, Memood NOOCMAHOBKU.

Cucmembl TUHEUHBIX YPABHEHUL C NAPAMEMPOM.

HepaBeHncTBa

Uucnosble HepaBeHcTBa. CBoOICTBAa 4MCIOBBIX HepaBeHCTB. [IpoBepka
CIIpaBeIJIMBOCTH HEPABEHCTB MPH 3aIaHHBIX 3HAYEHUSAX MTEPEMEHHBIX.




HepaBenctBo ¢ mnepeMenHoil. CTporme W HECTpOTHE HEPABEHCTBA.
Obnacms  onpedeneHus HepageHcmea (001acmb  OONYCMUMbBIX  3HAYEHUL
nepemeHHol).

Pemenune nuHENHBIX HEPABEHCTB.

Keaopamnoe Hnepasencmeo u eco pewenus. Pewenue keadpammbvix
HepaseHcme: UCNOb308AHUE CBOUCME U 2paguKka KeaoOpamuyHou @OYHKYUU,
Memoo UHMEPBANO8. 3anucs peuieHust KeaopamHo2o HepageHCcmad.

Pewenue yenvix u OpobHO-payuUOHANBHBIX HEPABEHCME MeEmOOOM
UHMeEpPBanos.

CucremMbl HEpABEHCTB

CuctemMbl HEpaBEHCTB C OJHOW TiepeMeHHOW. Pemenune cucrem
HEPABEHCTB C OJIHOM MEpPEMEHHOW: JTUHEHHBIX, Keadpamuuix. V300paxeHue
peIlleHus] CHCTEMbl HEPaBEHCTB Ha YHWCJIOBOH MpsMOW. 3amuch pEmIeHUs
CHUCTEMBI HEPABEHCTB.

DyHKUUMA
IHonsaTne PyHKUMH
JlekapToBBI KOOPAMHATHI Ha IIJIOCKOCTH. dopmupoBaHue

NpEeACTaBICHUNA O METaNpeIMETHOM TIOHATUH «KOOpAUHATHDY. CrocoObl
3amanusg  (QYHKIUN: aHAIUTHYECKUH, rpaduyeckuii, Tabnauunbiil. ['padux
¢ynkiuu. [lpumepsl (yHKIMI, NodydyaeMblX B TIpoliecce HCCIeOBaHUS
Pa3TUYHBIX pEAbHBIX MPOIECCOB W pEIIeHHs 3ajad. 3HauyeHue (QyHKUUU B
touke. CBoicTBa (GyHKIUN: 001acTh OMNpEIEeNeHHsl, MHOXKECTBO 3HAYECHMIA,
HYJM, MPOMEXYTKH 3HAKOIOCTOSIHCTBA, YETHOCTH/HEUETHOCTH, MPOMEXKYTKU
BO3pacTaHusi M yObIBaHWs, HauOoJbIIee U HAUMEHbIIEe 3HAYCHMUS.
Hccnenosanne ¢pyHkmuu no e€ rpaduxy.

IIpeocmasnenue 06 acumnmomasx.

Henpepuvisnocmu ¢pynkyuu. Kycouno 3adanusie gpynkyuu.

JIuneHast pyHKUMA

CpoiictBa u rpaduk JTUHEHHOW QYHKIUU. YTIOBOM Kod(PuIueHT
npsimoil. Pacnonokenne rpaduka JUHEHHON (YHKIUU B 3aBUCUMOCTH OT €€
yrioBoro ko3ddunmuerTa u cBoOOHOro wieHa. Haxooicoenue koaghguyuenmos
JIUHEUHOU YHKYUU NO 3A0AHHBIM YCLOBUAM: NPOXOJHCOEHUE NPIAMOlU depe3 08¢
MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOHCOeHUe NPAMOU uepe3 OaHHYIO
MOYKY U NAPAJLIENIbHOU OAHHOU NPSMOU.

KBagpatuunas pyHkumnsa

CaoticTBa 1 Tpaduk kBagpaTnaHoi GyHKmuu (mapadona). [locmpoerue
epaguka xkeadpamuunou Gyukyuu no mouxam. HaxoxaeHue HyneH
KBaJIpaTUYHOU byHKIMH, MHOJICECMBA 3HAyYeHull, NPOMENCYMKO8
3HAKONOCMOSHCMEBA, NPOMENCYNKOE MOHOMOHHOCTU.

OoOpaTHast NPONOPUMOHAIBHOCTD
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CaoiicTBa pyHKIIMU . 'unepOouna.

I'paduxu pyukuuii. [Ilpeobpasosanue zpapuxa Gynxyuu Y = P onn

nocmpoenus epaguxos @yuxyuii euda Y= af (kx+b)+e - p paguxu  pyuxyuii

k
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IMocsienoBaTeIbHOCTH M MPOrPecCHHU

Yucnosas MOCIEIOBATENLHOCTD. [Tpumepsl YUCIIOBBIX
nocieoBaTesibHOCTEH. beckoHeuHble mocienoBaTebHOCTU. ApudpMeTnyeckas
nporpeccus u e€ cBoiictBa. ['eomerpuueckas mporpeccus. Popmyra obujezo
yreHa u cymmvl N Nepevix UNeHO8 apu@dMemuyeckol U 2eoMempuiecKou
npozpeccuii. Cxo0sauasncs ceomempuieckas npocpeccus.

Pemenne TekcTOBBIX 3a1a4

3amauyu Ha Bce apupMeTHIECKHE 1eHCTBUSA

Pemienne TEKCTOBBIX 3a/1a4 apu(HPMETHIECKUM crocobOoM.
Hcnons3oBanue TaOMMI, CXEM, UYEpPTEkKEW, APYruX CPEACTB MPEICTABICHUS
JIAHHBIX TIPU PEIICHUU 3aJjaUu.

3amayu HA ABMKEHHE, pa00Ty M MOKYNKHU

AHanu3 BO3MOXHBIX CHUTyalldii B3aMMHOI'O PACIOJOXKEHUS OOBEKTOB
OpU WX JIBJKEHHUH, COOTHOIICHHS OO0BEMOB BBIMOJIHSAEMBIX pPabOT mpu
COBMECTHOM paborTe.

3agaum Ha YacTH, 10JIH, IPOUEHTHI

Pemienrie 3aau Ha HAaXOXKJIEHUE YacTH YHUCJIA M YHUCIa MO €ro 4acTH.
Pemenne 3ana4 Ha nponeHTHl U A0JM. [[pruMeHeHne Tponopumil Mpyu PeIICHUU
3a/1ad.

Jlornueckue 3a1aum

Pewienne normueckux 3anad. Peutenue nocuueckux 3a0ay ¢ nOMOUbIO
epacghos, mabauy.

OcHOBHBIE METObI pellleHUus] TEKCTOBBIX 3a4au: apu(dMEeTHUECKHA,
anrebpanydeckuii, mepedbop BapuaHTOB. [lepsuunvie npedcmasienus 0 Opyux
Memooax pewenusi 3a0ay (ceomempuieckue u epapuiueckue memoowl).

CraTucTuka v TeOpus BepOosiITHOCTE

CrarucTuka

TabnuyHoe u rpaduyeckoe MpeACTaBICHUE JAHHBIX, CTOJOYATHIC U
KPYTOBbI€ IHUarpamMmbl, Tpadukd, TPUMEHEHHE IuarpaMM H TpaQuKoOB s
OMMUCAHUS 3aBUCHUMOCTEH pealbHbIX BEJIWMYMH, HW3BJICUEHHWE HHPOpMAIUU U3
Tabiui, nuarpamMm U rpadukoB. OmnucarerabHbIe CTATUCTUYECKHUE TOKA3aTeTn
YHUCIIOBBIX HAOOpOB: cpeaHee apu(pMeTHdecKoe, MeanaHa, HauOoJblIee U
HavMEHbIIIee 3HaYeHNs. Mepbl pacCenBaHus: pa3Max.

Cny4aiiHast ”3BMEHYUBOCTh. I3MEHUHMBOCTH ITPU U3MEPECHUSX.

Cayuaiinbie COOBITHS



Crnydalinble ONbIThI (3KCIEPUMEHTHI ), 3JIEMEHTAPHBIE CITyYailHbIE COOBITUS
(ucxonnl). BeposiTHocTH 3reMeHTapHBIX CcOObITH. COOBITHS B CIy4YalHBIX
HKCIIEPUMEHTAaX M  OJaromnpusiTCTBYIOLIME  3JEMEHTapHble  COOBITHS.
BepositHoctu  ciydaiiHbiX  cOObITUM.  ONBITBI  C  PaBHOBO3MO>KHBIMU
AIIEMEHTAPHBIMU  CcOOBITUsIMU. Kilaccuyeckue BEpOSTHOCTHBIE OIBITHI  C
HCII0JIb30BaHUEM MOHET, KyOukoB. [IpencTaBnenre o HE3aBUCUMbBIX COOBITHSAX
B AKU3HU.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHA IIPOI'PAMMBI
YUYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIETI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHUS NpPOrpaMMbl Y4eOHOro Kypca
«Anredpa» XapakTepu3yloTcs:

1) naTpuoTHYecKoOe BOCIMTAHHUE:

IIPOSIBJICHUEM MHTEpeca K MPOLUIOMY M HACTOSLIEMY POCCHUWCKOU
MaTEMaTUKHA, LEHHOCTHBIM OTHOLIEHWEM K JIOCTH)KEHHMSIM POCCHUHCKHX
MaTEMAaTUKOB U POCCUHUCKON MaTEMaTUYECKOM IIKOJIbI, K UCIOIb30BAHUIO ATUX
JOCTUXKEHUM B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:xIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOS3aHHOCTEH IpakJlaHWHA W peasu3aliu
€ro Mnpas, MPEACTABICHHUEM O MAaTEeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHMS
Pa3sIUYHBIX  CTPYKTYp, SBJCHHWH, TMpolenyp TpaxJAaHCKOTO oOOIIecTBa
(HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXIACHUIO AITHUYECKHUX
npoOJieM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM JOCTHKEHUN HayKH,
OCO3HAHMEM BaXXHOCTH MOPAIBHO-ITHUYECKUX TNPUHIIMIIOB B JEATEIbHOCTH
Y4E€HOTI0;

3) TpyAOBOE BOCIIMTAHHUE:

YCTAaHOBKOW Ha aKTUBHOE Yy4YacTHE B PEIICHUU MPAKTUUYECKUX 3ajad
MaTEMaTU4YECKOW HAIPaBICHHOCTH, OCO3HAHMEM BaKHOCTH MaTEMaTHYECKOTO
0o0pa30BaHUs Ha MPOTSKEHUM BCEW KU3HU Ul YCIELIHOW MpodeccnoHanbHON
JESITEIbHOCTH U PAa3BUTHEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM U
[OCTPOEHUEM HWHAMBUAYAJIBHONH TPACKTOPHUM OOpa3oBaHMS M KU3HECHHBIX
IUIAaHOB C Y4E€TOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX IOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CHOCOOHOCTbIO K HMOLIMOHAIBHOMY M 3CTETUYECKOMY BOCIPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajlad, PELICHUH, pacCcyXIeHUN, YMEHUIO BUIETbH
MaTEMaTU4YECKUE 3aKOHOMEPHOCTH B UICKYCCTBE;

5) neHHOCTH HAYYHOI'0 O3HAHMA:

OpUEHTauuell B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
IpEeCTaBIEHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, MPUPOIBI
U 001ecTBa, MOHUMAHUEM MaTeMaTUYEeCKOW HayKd Kak c(epbl YeloBEeYeCKOU
NEeATENbHOCTH, 3TANlOB €€ Pa3BUTHS U 3HAUMMOCTH ISl Pa3BUTHSI LUBUIN3ALINH,
OBJIAJICHUEM S3BIKOM MATEMAaTHKM W MaTEeMaTU4YeCKOM KyJbTYpOH Kak
CPEICTBOM  IIO3HAHUS MHUpPA, OBJAJACHUEM MPOCTEUIIMMHU  HAaBBIKAMMU
HCCJIEI0BATEIBCKON AEATENBHOCTH;

6) ¢usuyeckoe BocnuTaHUE, GOPMHPOBAHHE KYJIbTYPBI 310POBbS M
3MOLMOHAJIBHOIO 0JIAr OOy YU :

TOTOBHOCTBIO NPUMEHATh MAaTEMaTUUYECKHE 3HAHHUS B MHTEPECAaX CBOETO
3I0pOBbs, BEIEHUS 3J0pOBOrO oOOpa3a JKM3HM (30pOBOE IHUTAHUE,
COQJIaHCHPOBAHHBIA PEXHUM 3aHATHH M OTAbIXAa, peEryisipHas (usndeckas
aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBBIKA pe(ICKCHUHU, MPU3HAHHEM CBOETO
IpaBa Ha OLIMOKY M TaKoro K€ IpaBa Jpyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTauuell Ha MPUMEHEHUWE MaTEeMaTHYECKUX 3HAHUN I pelleHus
3a/1a4 B 00JIaCTH COXPAHHOCTH OKPYXKAIOILIEH Cpe/ipl, INIAHUPOBAHMS TOCTYIIKOB



Y OIICHKHU WX BO3MOXHBIX MOCJEIACTBUM JIJIsi OKPY>KaIOIIEH Cpelibl, 0CO3HAHUEM
100aJIBLHOTO XapaKTepa AKOJOTHUECKUX MTPoOJIeM U MyTel UX PEeIICHUS;

8) ajanTanua K M3MEHAKWIUMMCH YCJOBHAM COLMAJBHON H
NPUPOAHOI Cpeabl:

TOTOBHOCTBIO K JICCTBUSIM B YCIIOBUSIX HEOMPEACIEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOEHM KOMIIETEHTHOCTH 4epe3 MPaKTHUECKYIO NESITeIbHOCTh, B TOM
YuCj€ YMEHHE YUHUThCS Yy JAPYrUX JIOJel, NpuoOpeTath B COBMECTHOM
NeSATeIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUU U3 OTBITA IPYTUX;

HEOOXOAUMOCThIO B (OPMUPOBAHMU HOBBIX 3HAHUN, B TOM 4YHUCIE
dbopmynupoBaTh HACH, MOHSATUS, THUIOTE3bI 00 OOBEKTaxX W SIBICHUAX, B TOM
YHUCJie paHee HEM3BECTHBIX, OCO3HAaBaTh ACHUIIMTHI COOCTBEHHBIX 3HAHUU U
KOMITIETEHTHOCTEH, TUTAaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYKD CHUTYallUIO, BOCIPUHUMATH
CTPECCOBYIO CUTYallUI0 KaK BBI30B, TPEOYIOIIMII KOHTPMEP, KOPPEKTUPOBATH
NpUHUMAEMbI€ PEIICHUS U JeHCTBUsI, (OPMYITUPOBATH U OLICHUBATH PUCKU U
nocCJIeICTBUS, (HOPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATBI
ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eCTBUSA

Ba3oBble JJornuecKkue 1eicTBUA:

e BBISBIATH u XapaKTepU30BaTh CYIIIECTBEHHBIE IPU3HAKU
MaTeMaTHYECKUX OOBEKTOB, MOHSATUN, OTHOIICHUN MEXKIY MOHITHSIMU,
dbopMynupoBaTh onpeeaeHus MOHSTHH, yCTaHABJIMBATh

CYIIIECTBEHHBIN MPHU3HAK KiIacCcU(UKAIMU, OCHOBAHMS I 0000IIeHus
Y CPaBHEHHMSI, KpUTEPUU ITPOBOIMMOTrO aHAJIN3a;

e BOCIPUHUMATh, (GOPMYIHPOBATH U MPEoOPa30BLIBATH CYXKICHUS:
yTBEpJIUTEIbHbIE U OTPUIIATENbHBIC, €UHUYHbIC, YACTHBIE U 00IIHeE,
YCIIOBHBIE;

e BBIIBISATH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M U
npoTuBOpeursi B (pakTax, JAHHBIX, HAOIIOJACHUSX U YTBEPXKICHHUSIX,
npejyiaraTb  KpUTEpUM ISl BBISIBJICHHS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHI;

e JIeNIaTh BBIBOJBI C WCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, NEIYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUEHHM, YMO3AKIIOUEHUI 110 aHAJIOTUU;

e pa3bupaTh I0Ka3aTEIbCTBA MATEMATHUYECKUX YTBEPXKICHUN (IIPsIMbIE U

OT  MPOTUBHOrO),  MPOBOAUTH  CAMOCTOSITEIbHO  HECJIOXKHbBIC
JI0KA3aTeJIbCTBA MaTeMaTH4YECKUX ¢bakToB, BBICTPAaNBATh
apryMEHTALUIO, IIPUBOJIUTH IIPUMEPBHI 151 KOHTPIIPUMEDBHI,

000CHOBBIBaTh COOCTBEHHBIE PACCYKICHHUS;

e BBIOMpATH CrOCO0 pemnieHus y4eOHOW 3amayu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUS, BHIOMpATh Hanboee MOAXONAIMUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ncciaenoBaTe/ibCKue AeiiCTBUS !

e WCIIOJNIK30BaTh  BOMPOCHl KaK  HMCCJIEAOBATEICKHA  WHCTPYMEHT
no3HaHusi, GOPMyIHPOBATH BOMPOCHI, (PUKCUpYIONHE MPOTUBOPEUNE,
npoOsieMy, CaMOCTOSTENbHO YCTaHABIMBAaTH HCKOMOE U JaHHOE,
dbopMHUpOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TMPOBOJUTH TIO CAMOCTOSITEIBHO COCTABICHHOMY TUIaHY HECIIOXHBIN
OKCIIEPUMEHT,  HEOOJBINOE  HCCIEJOBAaHWUE TI0  YCTAaHOBJICHHUIO



OCOOCHHOCTECH MaTeMaTHYCCKOI0 OOBEKTa, 3aBUCHUMOCTCH OOBEKTOB
MEX]ly COOOH;

CaMOCTOSITETbHO  (OpPMYyITUpPOBAaTH O0OOIIEHHS W  BBIBOJABI IO
pe3ysibTaTaM MPOBEAEHHOTO HAOJIOACHHS, HWCCICIOBAaHUS, OICHUBATH
JOCTOBEPHOCTH IMOTYUYEHHBIX PE3YJIbTATOB, BEIBOJAOB M 0000IIECHUH;
IPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIECCa, a TAK)KE BBIJIBUTATh
IIPEIITOIOKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISIBIIATh HEJOCTATOYHOCTh W M30BITOUHOCTh MH(OpMAIMK, JAHHBIX,
HEOOXOAUMBIX JIJIsl pEIIeHUS 3aa4H;

BBIOMpPATh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH
uH(OpPMaIINIO PA3TUYHBIX BUAOB U (OPM IIPEACTABICHUS;

BBIOMpaTh (OpMy TpecTaBlieHUs] WHGOpPMAIMK U WJUTIOCTPUPOBATH
peliaeMple 3ajJa4d CXEeMaMH, JuarpaMmamu, WHOW Tpadukod U ux
KOMOWHAIIHSIMU;

OIICHUBATh HAJEKHOCTh MHPOPMAIIUU IO KPUTEPHUAM, TIPEATI0KEHHBIM
YUHUTENIeM WA CPOPMYITUPOBAHHBIM CaMOCTOSTEIIHHO.

KoMMyHuUKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

BOCIPUHMMaTh H (OPMYJIMPOBATh CYXKJICHHS B COOTBETCTBHH C
YCIOBUSMH M IICJISIMH OOIICHMS, SICHO, TOYHO, I'PaMOTHO BBIPaXKaTh
CBOIO TOYKY 3pCHHS B YCTHBIX M NHCBMEHHBIX TEKCTax, JaBaTh
MOSICHCHUS 10 XOAY PEIICHHS 3a/laud, KOMMCHTHPOBATH TOJYYCHHBIN
pe3yabTarT;

B X0/ie OOCYXJEHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOi
TEMBI, TPOOIEMBI, peIIaeMOol 3a/auu, BbICKa3bIBAaTh UJIEH, HAIICIICHHbIE
Ha TOUCK pEIIeHMs], COMOCTaBIATh CBOU CYXKIEHUS C CYXKICHUSMU
JPYTUX yYaCTHHKOB JAHAora, OOHAapYXHBAaTh DA3iIN4IUe M CXOACTBO
NO3UIUH, B KOppeKTHON dopme (PopMynupoBaTh pa3HOINIACHs, CBOU
BO3paKCHHUS;

NPEICTaBIATh  PE3yNbTaThl  PEIICHUS  3a7aud, OKCIIEPUMEHTa,
UCCIEOBAaHUsA, TIPOEKTa, CaMOCTOSATENIbHO  BBIOMpaTh  (dopmar
BBICTYIIJICHUSI C Y4Y€TOM 3ajad Tpe3eHTallid U O0COOCHHOCTEH
ayJIMTOPHH;

NOHMMAaTh W  HCIOJB30BaTh  NPEUMYIECTBA  KOMAHIHOW U
UHAUBUAYaTbHON pabOThl MPU pEHICHUU YYEOHBIX MaTeMaTUYECKUX
3ajay;

NPUHUMATh  11€Jb  COBMECTHOM  JEeATEIbHOCTH,  IUIAHUPOBATh
OpraHu3allii0 COBMECTHOM paboOThl, pacmpenensTb BUABI PpadoT,
JIOTOBAPHUBATKCS, 00CYKIaTh MPOIECC U Pe3yabTaT paboThl, 0000IaTh
MHEHHS HeCKOJIbKUX JIFOICH;

y4acTBOBAaTh B TPYMIOBHIX (opmax paboThl (0OCYyKIeHUus, OOMEH
MHEHUSIMH, MO3TOBbIE IITYPMBbI M JPYTHUE), BBIMIOJHATH CBOIO YacTh
paboThl M KOOPAWHUPOBATH CBOW JACHCTBUS C JPYTUMH WICHAMHU
KOMaH/Ibl, OI[CHUBATh KauyeCTBO CBOETO BKJAJa B OONIMH TPOIYKT IO
KpUTEPUSIM, CPOPMYITMPOBAHHBIM yUYACTHUKAMH B3aUMOJICHCTBUS.

PeryjisiTUBHbIC YHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUSA
Camoopranusanus:

CaMOCTOSITCIIBHO COCTABISATH IUIAH, alrOPUTM PEIICHUs 3anadu (Wi
€ro 4acthb), BbBIOMpaTh CHOCOO peEHIeHUS C YYETOM HMEIOLIUXCS
pECypcoB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTUpOBaTh W
KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C y4€TOM HOBOM MH(OpMAIUH.



CaMOKOHTPOJIb, IMOIMOHAIbHBIN MHTEJJIEKT:

e BIANETh CINOCOOAMU CaMOIIPOBEPKU, CAMOKOHTPOJS TIpoliecca H
pe3yJibTaTa pelIeHUs] MATEMATUYECKOW 3a1a4H;

e TMPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MpPU PEIIEHUU
3a7]a4i, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, HAWIEHHBIX OIIMOOK, BHISBICHHBIX TPYAHOCTEH;

e OIICHUBATh COOTBETCTBUE pE3yJibTaTa JESATEIbHOCTH IOCTABICHHOU
HeJId U YCJIOBUSIM, OOBSICHATH TNPUYMHBI  JOCTHIKEHUS WU
HEJOCTM)KEHUSI  1IeNId, HaXOAWTh  OIMOKYy, J1aBaTh  OIICHKY
OpUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATHI

K konmy oOyuyenuss B 8 kiacce oOydaromuiicss MOJYYUT CIEAYIONINE
PEIAMETHBIE PE3YIbTATHI:

Yucsia v BLIYUCTICHUS

Hcnonb3oBaTh HaYaIbHBIC IPEACTABICHUS O MHOKECTBE JECHCTBUTEIBHBIX
gucea  JUIl  CPaBHEHUS, OKpPYIVICHHS W BBIYHCICHHWH, H300pa)kaTh
JNEUCTBUTEIIbHBIE YMCJIAa TOYKAMHU Ha KOOPJAMHATHOU MPSIMOM.

[IpuMeHsTh TIOHSATHE apUPMETUUECKOTO KBAJAPATHOTO KOPHS, HAXOAHUTh
KBaIpaTHBIC KOPHU, UCTIONB3YS NMPU HEOOXOIUMOCTH KAJIbKYJISTOP, BBHITTOIHATh
npeoOpa3oBaHusl BBIPAXKEHUM, COAEpXKAIIMX KBaJapaTHbIE KOPHH, HCIOJIB3Ys
CBOWCTBA KOPHEMN.

Hcnons3oBaTh 3amvcu OOJBIINX U MaJIBIX YUCE ¢ TIOMOIIBIO JIECATUIHBIX
npo0eii u creneHeit yucia 10.

AsreOpanyeckue BbIpasKeHUS

[IpyMeHATh TOHSTHE CTENEHW C 1EJbIM I[I0Ka3aTeJeM, BBIIOIHATH
npeoOpa3oBaHus BEIPAKEHUM, COJIEPKAIITUX CTETICHU C IIEJIBIM TTOKa3aTeJIeM.

BrINOTHATH TOXIECTBEHHBIE MPEe0Opa30BaHUs PAllMOHATBHBIX BhIPOKCHUH
Ha OCHOBE IPaBUJI JCHCTBHUI HaJ MHOTOYWICHAMH M aJIreOpandecKUMH JIPOOSIMH.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOKUTEIU.

[TpuMeHsTH MpeoOpa3oBaHMs BBIPAKESHHM I pEUISHUS Pa3InYHBIX 3a7a4
U3 MaTeMaTUKHU, CMEXXHBIX MPEAMETOB, U3 PEAIbHOW MPaKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemate iMHelHbIC, KBaAPATHBIE YPABHEHUS U PAIlMOHATIbHBIE YpaBHEHUSI,
CBOJISAIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C IByMs IEPEMEHHBIMH.

[IpoBOIUTE MPOCTENIINE UCCIIECIOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUI,
B TOM YHCJIe ¢ MPUMEHEHHUEM TrpadudecKux IpeacTaBiIeHUN (yCTaHABIMBATD,
AMEET JIM ypaBHEHHE WM CHUCTEMA YPABHEHHM PEILICHUS, €CIH HUMEET, TO
CKOJIbKO, U Mpoyee).

[lepexoanTh OT cOBEeCHOU (HOPMYITUPOBKHU 337auu K €€ anredpandecKkon
MOJIEJIM C TMOMOIIBKD COCTABJICHHUS YpPABHEHHS WM CHUCTEMbBI YpAaBHEHHH,
WHTEPIIPETUPOBATH B COOTBETCTBMH C KOHTEKCTOM 3aJayd IOJYYCHHBIN
pe3yybTar.

[IprMeHsATh CBOWMCTBA YMCIOBBIX HEPABEHCTB I CPABHEHUSI, OILICHKH,
peliaTh JUHEHHbIE HEPABEHCTBA C OJHOW MEPEMEHHOM M MX CUCTEMBI, JaBaTh
rpaduyYecKy0 HIUTIOCTPAIIMI0 MHOXKECTBA PEIICHUH HEPaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DyHKIUN



[TonumaTh ¥ UCHOIB30BaTh (PYHKIMOHAIbHBIE MOHATUSA U SA3bIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUEHUS), ONPENEIATh 3HaUeHHEe (QYHKLIHUU MO 3HAYEHUIO
aprymeHTa, OlpeaesaTh CBOMCTBA (PYHKIMU O €€ rpaduky.

Ctpoutb rpapuku 3aeMeHTapHbIX QYHKIUNA BUJA:

y=kix,y = x4 y=x3y = [x|, y = VX, OIINCHIBATH CBOWCTBA UHCIOBOIL

dbyHkuu no e€ rpaduxy.

K koniy oOyuyenus B 9 kiacce oOydYaromuiics MOJYYUT CIEAYIOLINE
MPEIMETHBIE PE3YIbTATHI:

Yucsia v BLIYUCTICHUS

CpaBHUBATH U YNOPSIAOUYNBATH PAIIMOHAIIBHBIE U UPPALMOHAIIBHBIE YUCIIA.

Boeimonusate apudmernyeckue MEUCTBUS C PpallMOHAIBHBIMU YHUCIAMU,
coyeTass YCTHbIE M TIMCbMEHHbIC TMPHUEMBI, BBINOJHITh BBIUYMCICHUS C
UppalMOHAIbHBIMU YUCIIAMHU.

Haxonuth 3HaueHUs] cTeneHEeW C MEeNbIMU [OKa3aTeas MU U KOPHEM,
BBIYUCIIATh 3HAUEHUSI YUCIIOBBIX BBIPAXKECHUH.

OKpyraarh ACHCTBUTEIBHBIE YHWCIIA, BBIMOJHATH MNPUKUJKY PE3yJbTaTa
BBIYMCIICHUH, OLIEHKY YMCJIOBBIX BBIPAKCHUMH.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemate nuHEHbIE U KBaJpaTHbIC YpaBHEHMUS, YPAaBHEHUS, CBOISAIINECS K
HUM, NPOCTEHUIIINE APOOHO-PAITMOHATBHBIC YPABHEHHUS.

Pemate cuctembl IBYX JUHEWUHBIX YpaBHEHHUH C JABYMs MEPEMEHHBIMU U
CHUCTEMBbI JIBYX YpPaBHEHMI, B KOTOPBIX OJIHO YpaBHEHHUE HE SBIAECTCSA
JINHENHBIM.

PemaTte TekcTOBBIE 3amaun anreOpandecKuM CIOCOOOM C TOMOIIBIO
COCTaBJEHUS YpPaBHEHMS WM CHUCTEMBl JIByX YpaBHEHHU C JBYyMS
IEPEMEHHBIMU.

[IpoBOANTE MpOCTENIINE UCCIEAOBAHUS YPABHEHU U CUCTEM YpaBHEHUH,
B TOM YHCIIE C MPUMEHEHUEM TpaduuecKux MpeAcTaBIeHU (yCTaHABIMBATD,
UMEET JM YpaBHEHUE WJIM CUCTEMA YPAaBHEHHMI pEILICHHS, €CIH HMEET, TO
CKOJIbKO, U MpoYee).

Pematps nuHeliHbIe HEPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa’KaTh
pelieHrne HEPaBEHCTB Ha YMCJIOBOW MPSMOM, 3alUChIBATh PEIICHHUE C TOMOILIBIO
CHUMBOJIOB.

Pematb cucTeEMBl JIMHEWMHBIX HEPABEHCTB, CHUCTEMBbl HEPABEHCTB,
BKJIFOYAIOIINE KBAJPAaTHOE HEPABEHCTBO, H300pa)xaTh pEIICHHE CUCTEMBI
HEPAaBEHCTB HA YHCJIOBOM IMpPSAMOM, 3alMCHIBAaTh PELIICHUE C MOMOIIBIO
CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NPU PEIIEHUN PA3JIWYHBIX 33/1a4.

DyHKIUMN

PacnioznaBaTh (pyHKIIMU HW3ydeHHBIX BUIOB. [loKa3pBaTh CXEMaTUYECKU
pacrooKeHHe Ha KOOPAUHATHOM TUIOCKOCTH rpadukoB GyHKIMI Buga: Y = KX,
y=kx+b, y=kix,y=ax®+bx+c,y=x%y=1x,y = x|, B 3aBuCHMOCTH OT

3HaueHUN KOA((PUITMEHTOB, OMMUCHIBATH CBONCTBA (D YHKITHIA.

Ctpouth 1 M300pakaTh cXeMaTHIeCKU rpadUKu KBaIPATUIHBIX ()YHKIIHA,
OTHCHIBATh CBOWCTBA KBAJPATHUHBIX (DYHKITMH 1O UX TpaduKam.

PacrioznaBaTh KBampaTHuHyl0 (QYHKIUMIO 10 (opmyne, TPHBOIUTH
MPUMEPHI KBaIPATUIHBIX QYHKIIUN U3 peaTbHOM KU3HU, (PU3UKH, TEOMETPHH.

YucsioBbIe MOCTEA0BATEIbHOCTH M MPOrPecCun



PacniozHaBaTh apu(pMETHUYECKYI0O U TE€OMETPUUYECKYIO MPOrpecCUd Mpu
pa3HbBIX Crlocobax 3aaHusl.

BbINONHATE  BBIUMCIEHUS C UCHOJb30BaHUEM (POpMYyNT n-ro ujieHa
apu(pMETHUYECKON U F€OMETPUYECKON IPOrPECCH, CYMMBI IEPBBIX N YJIECHOB.

N300paxkath 4ieHbl MOCIEAOBATEIBHOCTH TOYKAMU Ha KOOPAMHATHOU
IIJIOCKOCTH.

Pewmats 3agaum, CBsI3aHHBIE C YUCIOBBIMU IIOCJIENO0BATEIBHOCTIMHU, B TOM
yuclie 3aJayd U3 pPEATbHOM KU3HM (C HCIIOJIb30BAaHUEM KaJIbKYJIATOPA,
uppoBHIX TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHHUE

B tom
Konnue
Howmep qucie DneKTpOHHBIC TH(PPOBBIC
Conepsxanue maTepuana CTBO
naparpada qacop | KOHTPOJIBH 00pa3oBaTeIbHBIC PECYPCHI
BIX paboT
8 KJIACC
bu6moreka [IOK

I'naBa l. | Anredpaudeckue apodu 20 1 https://m.eds00.ru/7f417af8
1.1 Uro Takoe anreOpandeckas 1po0b 2
1.2 OcHOBHOE CBOMCTBO ApoOH 2
1.3 CrnoxxeHue ¥ BEIYUTAHUE aNreOpanvecKux apooei 3
1.4 YMHOXEHUE U JCNICHUE anreOpandecKux apooei 2
15 [IpeoOpazoBaHue BBIPAKEHUM, COACPKAITUX 2

' anreOpandeckue Apoou
1.6 CreleHs ¢ 1ebIM ITI0Ka3aTeaeM 2
1.7 CBO¥ICTBa CTENEHU C IIEJIBIM TTOKa3aTelIeM 3
1.8 Pemenne ypaBHeHUH 1 3a1a4 2
O0630p U KOHTPOJIIb 2
bubmuoreka [JOK

Prasall. | Ksaaparmsie koprn 15 1 https://m.edsoo.ru/7f417af8
2.1 3ajada 0 HaXOXKJIEHUHM CTOPOHBI KBajpara 1
2.2 HppanmoHnaibHble unciia 1
2.3 Teopema I1udaropa 2



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

B tom

Howmep Koamse qucie DneKTpOHHBIC TH(PPOBBIC
naparpada Conepaine matepuasa :;(?OOB KOHTPOJIBH o0pazoBaresbHbIC PECYPCHI
BIX paboT
24 KBanparublii kopeHb(anredpandeckuii moaxom) 2
2.5 I'paduk 3aBUCHMOCTH y = \/x
2.6 CBoiicTBa KBa/IpaTHBIX KOPHEH 3
27 [IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIINX KBAAPATHBIC 9
KOpPHHU
2.8 Kyb6uueckuii KopeHb 1
0O0630p ¥ KOHTPOJIb 2
I'nasa Il1l. | KBagpaTHble ypaBHeHust 19 1 httpsl:;/I//Ir(rSlJ.Ieijosf)eoIf?u%(f)ﬁ7af8
3.1 Kakune ypaBHeHMST HA3bIBAIOT KBaIPATHBIMHU 1
3.2 dopmyta KOpHEH KBaIpaTHOTO YpaBHEHUS 3
3.3 Bropas popmyna kopHel KBaApaTHOTO ypaBHEHHS 2
3.4 Pemtenue 3amay 3
3.5 Hemnonubie kBagpaTHbIC YpAaBHEHUS 3
3.6 Teopema Buera 3
3.7 Pa3noxxenue kBaJipaTHOTO TPEXUIeHA HA MHOKHUTEIH 2
O0630p U KOHTPOJIIb 2
I'nasa IV. | Cucremsbl ypaBHeHUid 20 1 httpsﬁ?rgﬁgj(;f)f)ﬁﬁu]/_[??ﬁMfS
4.1 JIuHelHOEe ypaBHEHMM € JBYMs [IEPEMEHHBIMU 2
4.2 I'paduk nuHEtHOTO ypaBHEHUS C ABYMS IEPEMEHHBIMU 2



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

B tom

Konnue
Howmep qucie DneKTpOHHBIC TH(PPOBBIC
Conepxanue maTepuana CTBO
naparpada qacop | KOHTPOJIBH o0pazoBaresbHbIC PECYPCHI
BIX paboT
4.3 VYpaBHeHue MpsiMOl BUIa y = kx + b 3
4.4 Cucremsl ypaBHeHUH. Perienue cuctem cnocobom 3
' CIIOKEHUS
4.5 Pemrenue cucteM ciocoOOM ITOACTAaHOBKH 3
4.6 Pemenne 3a1a4d ¢ MOMOIIBIO CUCTEM yYpaBHEHUM 3
4.7 3agaun Ha KOOPJUHATHOW TIOCKOCTH 2
0O0630p ¥ KOHTPOJIH 2
bu6moreka [IOK
T'raga V. ynxcuuu 14 1 https://m.edsoo.ru/7f417af8
5.1 Urenue rpaduxon 1
5.2 Uto Takoe QpyHKIMS 2
5.3 I'paduk dyaxmIm 2
5.4 CaoiicTBa (hyHKITUU 2
5.5 Jluneiinas QyHKIMS 3
5.6 OyHKIMA Yy = s u ee rpaduk 2
O0630p U KOHTPOJIIb 2
bubmuoreka [JOK
I'aasa VI. | BeposiTHOCTB H CTATHCTHKA 9 https://lesson.academy-
content.myschool.edu.ru/02.4/07
6.1 CraTucTruecknue XxapakKTepUCTUKH 2
6.2 BeposATHOCTh paBHOBO3MOKHBIX COOBITHI 1



https://m.edsoo.ru/7f417af8
https://lesson.academy-content.myschool.edu.ru/02.4/07
https://lesson.academy-content.myschool.edu.ru/02.4/07

B tom

Konnue
Howmep qucie DneKTpOHHBIC TH(PPOBBIC
Conepxanue maTepuana CTBO
naparpada qacop | KOHTPOJIBH 00pa3oBaTeNbHBIC PECYPCHI
BIX paboT
6.3 CrnoxHbIE SKCIIEPUMEHTHI 2
6.4 I'eomeTpudeckne BepoOsITHOCTH 2
0O0630p ¥ KOHTPOJIb 2
IMoBTOopenue. [Ipomexxyrounas arrecranusi. Konrpoasnas padora 5 1
9 KJIACC
bu6moreka [IOK

I'naBa |l. | HepaBencrBa 18 1 https://m.edsoo.ru/7f417af8

https://m.edsoo.ru/7f419d08
11 JlelicTBUTEIIbHBIC YHCIIA 2
1.2 OO6mIue cBO¥MCTBAa HEPABEHCTB 2
1.3 Pemenne muHeHBIX HEPABEHCTB 4
14 Pemenne cucrem TuHEHHBIX HEPABEHCTB 4
15 JlokazaTebCTBO HEPABEHCTB 2
1.6 YT0 03HAYAIOT CJIOBA «C TOYHOCTH 110 ...» 2
0O0630p 1 KOHTPOIb 2

bubnuoreka [JOK

I'naBa Il. | KBagpaTuunas pyHkuus 19 1 https://m.eds00.ru/7f419d08

2.1 Kakyro pyHKIIHIO Ha3bIBAIOT KBAAPATUIHOMN 3
2.2 I'paduk u cBoiicTBa HyHKIMH ¥ = ax?

2.3 Cneur rpaduka GyHKIHU y = ax? BIOJb OCEH KOOPIUHAT 4



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

B tom

Howmep Koamse qucie DneKTpOHHBIC TH(PPOBBIC
naparpada Conepaine matepuasa ;;:0013 KOHTPOJIBH o0pazoBaresbHbIC PECYPCHI
BIX paboT
2.4 'paduk Gynkuuu y = ax? + bx + ¢
2.5 KBanpatHbsle HEpaBeHCTBa
O0630p 1 KOHTPOJIb
I'nasa lll. | YpaBHeHusi u cucTemMbl ypaBHeHUH 26 1 httpsslnnfgpézgzﬁjgzﬁg 408
3.1 PanvonanbHbIE BBIpaKEHUS 4
3.2 Lenbie ypaBHEHHS 4
3.3 JlpoOHBIE ypaBHEHUS 3
3.4 Pemtenue 3amay 3
3.5 Cucrembl ypaBHEHUH C ABYMsI IEPEMEHHBIMHU 4
3.6 Pemtenue 3amay 3
3.7 I'paduueckoe uccienoBanne ypaBHEHUS 3
0O0630p ¥ KOHTPOJIb 2
I'naBa IV. | ApudmeTudeckasi U reoMeTpudecKasi MPorpeccuu 18 1 https:]jlﬂrgzl(djg;gﬁj/%%IEQ 408
4.1 Yucosble HOCIEA0BATEIBHOCTH 2
4.2 ApudmMerrnueckast Iporpeccus 2
4.3 CymMma nepBbIX N 4iIeHOB apuMETHUECKOM Mporpeccuu 3
4.4 I'eomeTrpuueckas nmporpeccust 2
4.5 CymMma mepBbIX N 4JICHOB F€OMETPHUECKOH Mmporpeccun 3



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

B tom

Konnue
Howmep qucIe DneKTpoHHbIE HHU(POBBIC
Conepxanue maTepuana CTBO
naparpada qacop | KOHTPOJIBH o0pazoBaresbHbIC PECYPCHI
BIX paboT
4.6 [IpocTeie 1 CI0KHBIE IPOLIEHTHI 4
O0630p 1 KOHTPOJIb
bu6morteka [IOK
I'naBa V. | CTaTUCTHKA U BEPOSITHOCTh 9 https://lesson.academy-
content.myschool.edu.ru/02.4/07

5.1 Bri6opounsie uccnenoBanus 2

5.2 WnrepBanbublil paa. ['ucrorpamma 2

5.3 XapakTepucTuka pazopoca 2

54 CraTtucTuueckoe OIEHUBAHKE U MPOTHO3 1
IloBTOpenue. [Ipomexxyrounasi arrecranusi. Konrposabnasi padora 12 1

OO0111€€ KOJTUYECTBO YaCOB 204 11



https://lesson.academy-content.myschool.edu.ru/02.4/07
https://lesson.academy-content.myschool.edu.ru/02.4/07

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
» Anre6pa, 9 xnacc/ Jopodees I'.B., CyBopona C.b., bynumosuu E.A. u
npyrue, AkuuonepHoe oouectBo «M3aarensctBo «lIpocBemenue»

» Anre6pa, 8 kiacc/ Hopodees I'.B., Cysopona C.b., bynumosuu E.A. u
npyrue, AkiuuonepHoe oouectBo «M3aarensctBo «lIpocBenienue»
METOIUYECKHUE MATEPHUAJIBI UISA YUUTEJA
https://uchitel.club/

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HUHTEPHET
https://resh.edu.ru/subject/16/




MUHHUCTEPCTBO IPOCBEIEHUSI POCCUUCKON ®EAEPALIUA
JAenaprament odpaszoBanusi EBpeiickoii aBronomuoii odjacru
Oraen oOpasoBanust AAMHHHCTPALHH MYHHUHIIAABLHOTO 00pa3oBaHus

"O0uyuencKkHii MyHHUHIIAABLHBIA paiion"

MKOY COILHU N9 1. UsBecTKkoBbIH

PACCMOTPEHO COI'JIACOBAHO
Pykosoureins ILIMO 3am. nu‘%o/pa no YBP

JloGanosa B. M. JloGanosa B. M.
IIpukas Nel ot «25» aBrycra  Ilpuka3 Nel ot «25» aBrycra
2023 r. 2023 r.

PABOYAS [TPOI'PAMMA

yuebHoro Kypca "Anredpa”
A1t obyuarommxcst 8-9 K1accos

in. M3Becrkosbiii 2023





HOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBISETCS OJHUM W3 ONOPHBIX KYpPCOB OCHOBHOTO OOIIEro
oOpa3oBaHusA: OHa OO€CleurMBaeT W3y4YeHUEe JAPYruxX AUCHUIUIMH, Kak
€CTECTBEHHO-HAYYHOT0, TaK H TyMaHUTApHOTO IIUKJIOB, €€ OCBOCHHE
HEOOXOMMO I TPOJOJDKEHUS OOpa3oBaHHWS W B IOBCETHEBHON JKHU3HWU.
PazButne y oOyd4aromuxcsi Hay4YHBIX TPEACTABICHUNA O TMPOUCXOXKICHUH WU
CYIIHOCTU aire0pandyeckux abCTpakIuid, CIoco0e OTpaKEHUs MaTeMaTHUYEeCKON
HAyKOH SIBIICHUH W MPOIIECCOB B MPHUPOJIE U OOIIECTBE, POJIU MATEMATHUECKOTO
MOJICIMPOBAHUS B HAyYHOM I[IO3HAHMM W B TMPAKTUKE CIIOCOOCTBYET
(GOpMHUpPOBAHUIO  HAYYHOTO  MHPOBO33PCHHMS W  KA4eCTB  MBIIUICHUS,
HEOOXOIUMBIX I ajanTalldd B COBPEMEHHOM ITM(GPOBOM  OOIIECTBE.
N3yuyenue anreOpsl obecrieunBaeT pa3BUTHE YMEHUs HaOJI0/1aTh, CPAaBHHUBATH,
HaXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIIUICHHS, CIIOCOOHOCTH
apryMEHTHUPOBAHHO O0OOCHOBBIBATH CBOW JICHCTBHUS M BBIBOABI, (DOPMYITHPOBATH
yrBepkaeHuss. OCcBoeHHE Kypca anreOpsl o0ecreuynBaeT pa3BUTHE JIOTHYECKOTO
MBIIIJICHUST OOYYarONIUXCS: OHHM HCIIONB3YIOT JISAYKTHUBHBIC M WHIYKTHBHBIC
paccyxkaeHusi, 0000IIeHne W KOHKPETU3AINI0, a0CTparupoBaHUEe W aHAJIOTHIO.
OOyuenue anreOpe mnpeanoyiaracT 3HAYUTEIBHBIA O0BEM CaMOCTOSTEIBHON
JCATEIBPHOCTH OOYYaAIOIIUXCS, TOITOMY CaMOCTOSATEIBLHOE PCIICHHE 3aj]1a4
SIBJIICTCS peau3anuei 1esATeIbHOCTHOTO MTPUHITUIIA O0YUCHHS.

B crpykType mporpammbl y4eOHOTOo Kypca «AnreOpa» Jjisi OCHOBHOTO
oOmero  oOpa3oBaHHS  OCHOBHOE€ MECTO 3aHUMAIOT  COJEPIKATEIbHO-
MEeToIuYeckue JuHUU: «Yucma u  BBIYMCIECHUS», «AlreOpanyeckue
BBIpQKEHUS», «YpaBHEHUS U HepaBeHCTBa», «Dynkuummy. Kaxmas u3 3TuX
coJiepKaTeIbHO-METOIMYECKUX JIMHUM pPa3BUBACTCS Ha MPOTSKEHUH TPEX JIET
U3Y4EHHs Kypca, B3aUMOJICUCTBYS C APYTMMH €ro JUHUIMHU. B Xone usyueHus
y4eOHOro Kypca OOy4alolmuMcs TPHUXOAUTCS JIOTUYECKH  PacCykAaTh,
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBSI3U ¢ 3TUM B Mporpammy
yueOHOro Kypca «AnreOpa» BKIIOUEHBI HEKOTOPhIE OCHOBBI  JIOTHUKH,
Ipe/ICTaBIIEHHBIE BO BCEX OCHOBHBIX pa3/ieliax MaTeMaTH4YECKOro 00pa3oBaHUsA
U CIOCOOCTBYIOIIME OBJAJCHUIO OOYYaIOIMMHUCS OCHOB YHHBEPCAIBHOTO
MaTeMaTU4ecKoro si3bika. CopepKaTeNnbHOW M CTPYKTYPHOHM OCOOEHHOCTHIO
y4eOHOro Kypca « Anredpay SBISETCS €r0 HHTETPUPOBAHHBIN XapaKTep.

Conepxxanne nuHUM «UYuclia W BBIYUCICHUS» CIY)KHUT OCHOBOM s
JaNbHEWIIEr0  W3Y4YeHHS  MAaTeMaTHKH, CIOCOOCTBYET  pPa3BUTHIO Yy
oOydJarommxcs  JOTUYECKOTO  MBIIIICHUs,  (OPMHPOBAHUIO  YMEHUS
MOJI30BAThCSl AITOPUTMAMH, & TAK)KE MPHOOPETCHUIO MPAKTUUYECKUX HABBIKOB,
HEOOXOUMBIX NJiIsi TOBCEIHEBHOW >KM3HU. Pa3BuUTHE TOHATHS O YHWCIE Ha
YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS CBS3aHO C pAlMOHAIBHBIMH H
UppallMOHANBHBIMA ~ YHCIIaMH,  (OPMUPOBAHHEM  TPEACTABICHUA O
JICUCTBUTEIHLHOM YHCIIC. 3aBEpIIICHUE OCBOCHUS YHCIOBOW JMHHHM OTHECEHO K
cpeaHeMy o0meMy 00pa30BaHHIo.

Conepxanue JByX anreOpamyeckux JUHUA — «AJreOpanyeckue
BBIPAKEHUS» U «YPaBHEHHUS M HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHUIO Y
OoOydJarommxcs MaTEeMaTHYECKOTO ammapara, HEOOXOJUMOTO ISl pelIeHUs
3alad MaTeMaTHK{, CMEXKHBIX MPEIMETOB M TMPAKTHKO-OPUEHTUPOBAHHBIX
3amauy. Ha ypoBHEe OCHOBHOTO 00mIero o00pa3oBaHMsl y4eOHBIM MaTepual
TPYNIUPYETCS BOKPYT PAllMOHATBHBIX BBIpAXEHUH. AnreOpa ITEeMOHCTPHPYET
3HAYEHNE MATEMATHUKH KaK S3bIKa ISl TOCTPOCHHSI MAaTEMaTHYECKUX MOJIEICH,





OMMCaHUs MPOLIECCOB U SABJICHUN peanbHOro Mupa. B 3amaun oOydenus anredpe
BXOASAT TaKXke JalibHeWIlee pa3BUTHE aJTOPUTMHUUYECKOTO  MBIILICHUS,
HE0OXOIMMOTI0, B YACTHOCTH, JUIsl OCBOCHHSI Kypca MHPOPMATUKH, U OBJIA/ICHHUE
HaBbIKAMU JEIYyKTUBHBIX paccyxaeHui. [IpeoOpasoBaHue cUMBOJIBHBIX (hopMm
CIOCOOCTBYET Pa3BUTHUIO BOOOpaKEHHUs, CIOCOOHOCTEM K MaTeMaTUYECKOMY
TBOPYECTBY.

Copepxxanne  (yHKUMOHAIBHO-TPA(PUUYECKON JUHUM  HAILIEJIEHO HAa
MOJIydeHHe OOydYalolMMHUCA 3HaHMM O (QYHKOUSAX Kak  BakHeHIien
MaTeMaTUYecKOl MOJENH ISl ONMUCAaHUS M HCCIEAOBAHMUS Pa3HOOOpa3HbIX
MpOLIECCOB M sBIEHWH B mpupoie U obmiectBe. M3yueHue wmarepuana
CIIOCOOCTBYET PA3BUTHIO y OOYYAIOMIMXCS YMEHHS HCIOIb30BaTh pa3nyHbIC
BBIPA3UTENIbHBIE CPEACTBA SI3bIKA MATEMAaTHKU — CJIOBECHbIE, CUMBOJIMYECKUE,
rpajuueckre, BHOCUT BKJIaJ B (OpPMHpPOBAHUE TMPEACTABICHUN O pOIH
MaTeMaTUK{ B Pa3BUTUM ITUBUIIU3AIIUN U KYJIBTYPHI.

Paznen «BepodATHOCTb W CTaTUCTUKa» — 00SA3aTENbHBII KOMIOHEHT
IIKOJILHOTO O00pa3oBaHusl, YCWUJIMBAIOIIMNA €ro MNpPUKIATHOE W TMPAKTHUECKOE
3HaueHue. DTOT MaTephall HEoOXOIUM TMpexJe Bcero st (GOpMUPOBAHUSA Yy
ydqamuxcs (YHKIIMOHAIBHOM TPaMOTHOCTM — YMEHHUS BOCIPUHUMATH H
KPUTUUYECKH aHaJIM3UPOBaTh HHGOPMAIIMIO, TMPEJCTABICHHYIO B Pa3IUYHBIX
dopmax, TOHHMMATh  BEPOSTHOCTHBIM  XapaKTep  MHOTHUX  pPEaIbHBIX
3aBUCUMOCTEH, IPOU3BOJIUTH MPOCTEHIINE BEPOSTHOCTHBIE pacy€Thl. M3yuenue
OCHOB KOMOMHATOPUKH TMO3BOJIUT YYaIIUMCA OCYIIECTBIISITH PACCMOTpPEHHE
cily4aeB, nepe0op M MOACYET YMciia BapUAHTOB, B TOM YHMCJE B MPOCTEHIIMX
OPUKIAAHBIX  3amadax. [Ipm  HW3y4eHHMM CTaTUCTUKM U BEPOSTHOCTU
oOoramarTcst MpPeJCTaBICHUs] O COBPEMEHHON KapTHHE MHpPa U METO/JaX €ro
UCCIIeIOBaHusA, (POpMHUPYETCS TOHMMAaHHE POJM CTATUCTHUKUA KaK HCTOYHHKA
COLIMAJIbHO 3HAYUMOM HH(POPMAIIMK U 3aKJIabIBAIOTCS OCHOBBI BEPOSITHOCTHOTO
MBIIITICHUS

CornacHo ydeOHOMY TulaHy B 8—9 Kiaccax M3ydyaeTcsi Y4eOHBIH Kypce
«Anrebpay», KOTOPBINA BKIIOYAET CIEAYIOIINE OCHOBHBIE Pa3/ieNbl COACPKAHMUS:
«Yucna u BBIYUCICHUS», «ANTeOpandecKue BBIPAKEHUSD», «YPABHEHUS H
HEPABCHCTBaY», «OYHKIHUW», “BEpOATHOCTh U CTATHCTUKA) .

Ha u3yuenue ydeOHOro Kypca «Anredpa» orBogutcs: B 8 kimacce — 102
yaca (3 waca B Hememwo), B 9 kimacce — 102 yaca (3 yaca B HeAENIO).





COIEPKXAHUE OBYYEHUA

UNCIIA

PanmnonanbHble yuciIa

MHOXeCTBO pauuoHanbHbIX yncesl. CpaBHEHUE PalMOHAIBHBIX YUCEI.
JleficTBUS ¢ palMOHAIBHBIMU YKClIaMU. [Ipedcmasnenue payuonaibHo20 Yucia
oecsasmu4Hol Opoowvio.

HppanuoHanbHble Yuciaa

IToHaTHE MppanMOHAIBHOIO 4Kcia. Pacrno3HaBaHHE HpPpPALMOHATIBHBIX

gyucen. [Ipumepsl gokazatenscTB B anredpe. HppanumonanbHOCTH ymcIia V2,
IIpumenenue B reometrpun. Cpasuenue uppayuonaivbHulx ducen. Muoowcecmeo
OelicmeumebHbIX Yucei.

ToxaecTBeHHBIE TPeodpa3oBaHUA

YucaoBble 1 OyKBEeHHbIE BHIPAKEHUSI

Belpaxenne ¢ mnepeMeHHOW. 3HaudeHue BblpaxeHus. llomcraHoBka
BBIPAKEHU I BMECTO MEPEMEHHBIX.

Iesable BbIpaKeHUs

CrerneHb ¢ HaTypaJbHBIM MOKa3aTesneM U e€ cBoiictBa. [IpeobpazoBanus
BBIPXKEHUH, COAEPIKAIINX CTENEHN C HATYPAJIbHBIM MTOKA3aTEIEM.

OnHowieH, MHOrowieH. JlelicTBUS ¢ OJHOYJIEHAMH M MHOTO4YIEHaMU
(cmo>keHue, BBIYMTaHUE, YMHOXKEHHE). DOpMYIIbl COKPAIEHHOTO YMHOXEHUS:
Pa3HOCTh KBaApPaTOB, KBAAPAT CYMMBbI U pa3HOCTH. Pa3nokeHne MHOro4YJIeHa Ha
MHOKUTEJIM: BbIHECEHUE OOIIEro MHOXHTENs 3a CKOOKH, epynnuposka,
npumeHeHue Qopmyn COKpawénHo2o ymHodcenus. Keaopamuwviti mpéxunen,
Dpaznoxcenue KeaopamHo20 mpexuieHa Ha MHONCUMEU.

/{po0HO-panuoHaIbHbIE BHIPAKCHUSA

Crenenp ¢ 1enbM mokasareneMm. IIpeoOpazoBanue ApOOHO-TUHEHHBIX
BBIDQKEHUN: CIIOKEHUE, YMHOXEHHE, JeleHue. Areeopauveckas Opoob.
Lonycmumvie 3naueHus nepemeHHvix 8 OPOOHO-PAYUOHAILHLIX BbIPANCEHUSIX.
Coxpawenue ancebpauveckux opodeu. Ilpusedenue aneedopauueckux opooei K
obwemy 3namenamento. Jelicmsus ¢ aneebpauveckumu OpooOimu: CclodiceHue,
gblyUmMAaHUe, YMHONCEHUe, OelleHUue, 8036e0eHUe 8 CMEeNneHb.

IIpeobpaszosanue vipasicenuil, cOOepIcaujux 3HaK MOOYJIAL.

KBaapaTHbie KOpHH

Apudmernyecknii KBapaTHeIA KopeHb. [IpeoOpa3oBanne BhIpaKEHUH,
coAepKalMXx KBAaJApaTHbIE KOPHHU: YMHOXECHHE, JICJICHUE, BBIHECECHHUE
MHOXKMTENIS U3-110]] 3HaKa KOPHS, 6HECEHUe MHONCUMEN NOO 3HAK KOPHS.

YpaBHeHUS U HEPABEHCTBA

PaBeHcTBa

UucnoBoe paBeHcTBO. CBOWMCTBA YHCIOBBIX PaBEHCTB. PaBEHCTBO C
MIEPEMEHHOM.





YpaBHeHus

[lonsiTue ypaBHeHMsT M KOpHS YypaBHeHUs. [Ipedcmaesnenue o
pasHocunvhocmu  ypaenenui. Obnacms onpedeneHus ypaeHuenus (odniacms
00Ny CMUMbIX 3HAYUEHUL NePeMeHHO).

JInneiiHoe ypaBHeHUE U €r0 KOPHHU

Pemenue nuHeHbIX ypaBHEHUU. Jlunelnoe ypasHenue ¢ napamempom.
Konuuecmeo xopmetu nuneunozo ypaeuenus. Pewenue nunetinvix ypagnenuti c
napamempom.

KBaapaTHoe ypaBHeHME U €TI0 KOPHH

KBanpatueie  ypaBHeHus. HemonHble  KBajgpaTHbIE  yYpaBHEHUS.
JIMCKpUMUHAHT KBaJpaTHOTO ypaBHeHHs. Dopmyna KOpHEW KBaJApPaTHOTO
ypaBHeHus. Teopema Buema. Teopema, obpamnas meopeme Buema. Peienue
KBaIPAaTHBIX YPAaBHCHUM: UCIOJIB30BaHUE (POPMYJIIBI JUIsl HAXOXKICHUS KOPHEH,
epaguueckull Memoo peuleHus, pasilodceHue Ha MHOMXCUmenu, noobop KopHeli ¢
ucnonvsoganuem meopemvl Buema. Koauuecmeo kopueli K6a0pamuo2o
VpaeHeHus 8 3aBUCUMOCMU Om e20 Ouckpumunanma. buxeadpammuule
ypaeueHus. YpasHenus, ceooumble K TUHEUHbIM U KeaopamHuviM. Keadpammoie
VPagHeHUs ¢ napamempom.

/{po0HO-panuoHaIbHbIE YPABHCHUSA

Pemiennie mpocredmux JIpoOHO-TUHEWHBIX ypaBHEHHMH. Pewenue
OPOOHO-PAYUOHATLHBIX YPABHEHUI.

Memooul peutenus VpaeHeHull: Memoovl PABHOCUTILHBIX
npeobpazosanutl, Memoo 3AMeHbl NepPeMeHHOU, 2paguueckuti  Memoo.
Hcnonvzosanue ceoticms gynkyuil npu peuieHuu ypasHeHuu.

Ilpocmetiwue  uppayuonanvhvie  YpasHeHus  6UOA v (x)= a,
JT09 = a0

VYpasnenus euoa x"=a, Ypasnenus 6 yenvix uucnax.

Cucrembl ypaBHeHHH

YpaBHeHHE ¢ AByMs NEpEeMEHHbIMH. JIMHENHOE ypaBHEHHE C NBYMS
nepeMeHHbIMH. [lpsamas Kkak epaguueckas uHmepnpemayus JIUHEUHO020
VpagHeHusi ¢ 08YMsl nepeMeHHbIMU.

[TonaTHe cucTeMbl ypaBHEHHUI. PellieHne cuctemMbl ypaBHEHU .

Metonbl  peumieHus CHCTEM  JIMHEMHBIX  YPaBHEHHW C  JIBYMS
MEPEMEHHBIMU: 2paPuuecKuil Memoo, Memoo CJAOHCEHUs, Memood NOOCMAHOBKU.

Cucmembl TUHEUHBIX YPABHEHUL C NAPAMEMPOM.

HepaBeHncTBa

Uucnosble HepaBeHcTBa. CBoOICTBAa 4MCIOBBIX HepaBeHCTB. [IpoBepka
CIIpaBeIJIMBOCTH HEPABEHCTB MPH 3aIaHHBIX 3HAYEHUSAX MTEPEMEHHBIX.






HepaBenctBo ¢ mnepeMenHoil. CTporme W HECTpOTHE HEPABEHCTBA.
Obnacms  onpedeneHus HepageHcmea (001acmb  OONYCMUMbBIX  3HAYEHUL
nepemeHHol).

Pemenune nuHENHBIX HEPABEHCTB.

Keaopamnoe Hnepasencmeo u eco pewenus. Pewenue keadpammbvix
HepaseHcme: UCNOb308AHUE CBOUCME U 2paguKka KeaoOpamuyHou @OYHKYUU,
Memoo UHMEPBANO8. 3anucs peuieHust KeaopamHo2o HepageHCcmad.

Pewenue yenvix u OpobHO-payuUOHANBHBIX HEPABEHCME MeEmOOOM
UHMeEpPBanos.

CucremMbl HEpABEHCTB

CuctemMbl HEpaBEHCTB C OJHOW TiepeMeHHOW. Pemenune cucrem
HEPABEHCTB C OJIHOM MEpPEMEHHOW: JTUHEHHBIX, Keadpamuuix. V300paxeHue
peIlleHus] CHCTEMbl HEPaBEHCTB Ha YHWCJIOBOH MpsMOW. 3amuch pEmIeHUs
CHUCTEMBI HEPABEHCTB.

DyHKUUMA
IHonsaTne PyHKUMH
JlekapToBBI KOOPAMHATHI Ha IIJIOCKOCTH. dopmupoBaHue

NpEeACTaBICHUNA O METaNpeIMETHOM TIOHATUH «KOOpAUHATHDY. CrocoObl
3amanusg  (QYHKIUN: aHAIUTHYECKUH, rpaduyeckuii, Tabnauunbiil. ['padux
¢ynkiuu. [lpumepsl (yHKIMI, NodydyaeMblX B TIpoliecce HCCIeOBaHUS
Pa3TUYHBIX pEAbHBIX MPOIECCOB W pEIIeHHs 3ajad. 3HauyeHue (QyHKUUU B
touke. CBoicTBa (GyHKIUN: 001acTh OMNpEIEeNeHHsl, MHOXKECTBO 3HAYECHMIA,
HYJM, MPOMEXYTKH 3HAKOIOCTOSIHCTBA, YETHOCTH/HEUETHOCTH, MPOMEXKYTKU
BO3pacTaHusi M yObIBaHWs, HauOoJbIIee U HAUMEHbIIEe 3HAYCHMUS.
Hccnenosanne ¢pyHkmuu no e€ rpaduxy.

IIpeocmasnenue 06 acumnmomasx.

Henpepuvisnocmu ¢pynkyuu. Kycouno 3adanusie gpynkyuu.

JIuneHast pyHKUMA

CpoiictBa u rpaduk JTUHEHHOW QYHKIUU. YTIOBOM Kod(PuIueHT
npsimoil. Pacnonokenne rpaduka JUHEHHON (YHKIUU B 3aBUCUMOCTH OT €€
yrioBoro ko3ddunmuerTa u cBoOOHOro wieHa. Haxooicoenue koaghguyuenmos
JIUHEUHOU YHKYUU NO 3A0AHHBIM YCLOBUAM: NPOXOJHCOEHUE NPIAMOlU depe3 08¢
MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOHCOeHUe NPAMOU uepe3 OaHHYIO
MOYKY U NAPAJLIENIbHOU OAHHOU NPSMOU.

KBagpatuunas pyHkumnsa

CaoticTBa 1 Tpaduk kBagpaTnaHoi GyHKmuu (mapadona). [locmpoerue
epaguka xkeadpamuunou Gyukyuu no mouxam. HaxoxaeHue HyneH
KBaJIpaTUYHOU byHKIMH, MHOJICECMBA 3HAyYeHull, NPOMENCYMKO8
3HAKONOCMOSHCMEBA, NPOMENCYNKOE MOHOMOHHOCTU.

OoOpaTHast NPONOPUMOHAIBHOCTD





k
X

CaoiicTBa pyHKIIMU . 'unepOouna.

I'paduxu pyukuuii. [Ilpeobpasosanue zpapuxa Gynxyuu Y = P onn

nocmpoenus epaguxos @yuxyuii euda Y= af (kx+b)+e - p paguxu  pyuxyuii

k
YZA0D y=x y=% y=[,

IMocsienoBaTeIbHOCTH M MPOrPecCHHU

Yucnosas MOCIEIOBATENLHOCTD. [Tpumepsl YUCIIOBBIX
nocieoBaTesibHOCTEH. beckoHeuHble mocienoBaTebHOCTU. ApudpMeTnyeckas
nporpeccus u e€ cBoiictBa. ['eomerpuueckas mporpeccus. Popmyra obujezo
yreHa u cymmvl N Nepevix UNeHO8 apu@dMemuyeckol U 2eoMempuiecKou
npozpeccuii. Cxo0sauasncs ceomempuieckas npocpeccus.

Pemenne TekcTOBBIX 3a1a4

3amauyu Ha Bce apupMeTHIECKHE 1eHCTBUSA

Pemienne TEKCTOBBIX 3a/1a4 apu(HPMETHIECKUM crocobOoM.
Hcnons3oBanue TaOMMI, CXEM, UYEpPTEkKEW, APYruX CPEACTB MPEICTABICHUS
JIAHHBIX TIPU PEIICHUU 3aJjaUu.

3amayu HA ABMKEHHE, pa00Ty M MOKYNKHU

AHanu3 BO3MOXHBIX CHUTyalldii B3aMMHOI'O PACIOJOXKEHUS OOBEKTOB
OpU WX JIBJKEHHUH, COOTHOIICHHS OO0BEMOB BBIMOJIHSAEMBIX pPabOT mpu
COBMECTHOM paborTe.

3agaum Ha YacTH, 10JIH, IPOUEHTHI

Pemienrie 3aau Ha HAaXOXKJIEHUE YacTH YHUCJIA M YHUCIa MO €ro 4acTH.
Pemenne 3ana4 Ha nponeHTHl U A0JM. [[pruMeHeHne Tponopumil Mpyu PeIICHUU
3a/1ad.

Jlornueckue 3a1aum

Pewienne normueckux 3anad. Peutenue nocuueckux 3a0ay ¢ nOMOUbIO
epacghos, mabauy.

OcHOBHBIE METObI pellleHUus] TEKCTOBBIX 3a4au: apu(dMEeTHUECKHA,
anrebpanydeckuii, mepedbop BapuaHTOB. [lepsuunvie npedcmasienus 0 Opyux
Memooax pewenusi 3a0ay (ceomempuieckue u epapuiueckue memoowl).

CraTucTuka v TeOpus BepOosiITHOCTE

CrarucTuka

TabnuyHoe u rpaduyeckoe MpeACTaBICHUE JAHHBIX, CTOJOYATHIC U
KPYTOBbI€ IHUarpamMmbl, Tpadukd, TPUMEHEHHE IuarpaMM H TpaQuKoOB s
OMMUCAHUS 3aBUCHUMOCTEH pealbHbIX BEJIWMYMH, HW3BJICUEHHWE HHPOpMAIUU U3
Tabiui, nuarpamMm U rpadukoB. OmnucarerabHbIe CTATUCTUYECKHUE TOKA3aTeTn
YHUCIIOBBIX HAOOpOB: cpeaHee apu(pMeTHdecKoe, MeanaHa, HauOoJblIee U
HavMEHbIIIee 3HaYeHNs. Mepbl pacCenBaHus: pa3Max.

Cny4aiiHast ”3BMEHYUBOCTh. I3MEHUHMBOCTH ITPU U3MEPECHUSX.

Cayuaiinbie COOBITHS





Crnydalinble ONbIThI (3KCIEPUMEHTHI ), 3JIEMEHTAPHBIE CITyYailHbIE COOBITUS
(ucxonnl). BeposiTHocTH 3reMeHTapHBIX CcOObITH. COOBITHS B CIy4YalHBIX
HKCIIEPUMEHTAaX M  OJaromnpusiTCTBYIOLIME  3JEMEHTapHble  COOBITHS.
BepositHoctu  ciydaiiHbiX  cOObITUM.  ONBITBI  C  PaBHOBO3MO>KHBIMU
AIIEMEHTAPHBIMU  CcOOBITUsIMU. Kilaccuyeckue BEpOSTHOCTHBIE OIBITHI  C
HCII0JIb30BaHUEM MOHET, KyOukoB. [IpencTaBnenre o HE3aBUCUMbBIX COOBITHSAX
B AKU3HU.





IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHA IIPOI'PAMMBI
YUYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIETI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHUS NpPOrpaMMbl Y4eOHOro Kypca
«Anredpa» XapakTepu3yloTcs:

1) naTpuoTHYecKoOe BOCIMTAHHUE:

IIPOSIBJICHUEM MHTEpeca K MPOLUIOMY M HACTOSLIEMY POCCHUWCKOU
MaTEMaTUKHA, LEHHOCTHBIM OTHOLIEHWEM K JIOCTH)KEHHMSIM POCCHUHCKHX
MaTEMAaTUKOB U POCCUHUCKON MaTEMaTUYECKOM IIKOJIbI, K UCIOIb30BAHUIO ATUX
JOCTUXKEHUM B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:xIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOS3aHHOCTEH IpakJlaHWHA W peasu3aliu
€ro Mnpas, MPEACTABICHHUEM O MAaTEeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHMS
Pa3sIUYHBIX  CTPYKTYp, SBJCHHWH, TMpolenyp TpaxJAaHCKOTO oOOIIecTBa
(HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXIACHUIO AITHUYECKHUX
npoOJieM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM JOCTHKEHUN HayKH,
OCO3HAHMEM BaXXHOCTH MOPAIBHO-ITHUYECKUX TNPUHIIMIIOB B JEATEIbHOCTH
Y4E€HOTI0;

3) TpyAOBOE BOCIIMTAHHUE:

YCTAaHOBKOW Ha aKTUBHOE Yy4YacTHE B PEIICHUU MPAKTUUYECKUX 3ajad
MaTEMaTU4YECKOW HAIPaBICHHOCTH, OCO3HAHMEM BaKHOCTH MaTEMaTHYECKOTO
0o0pa30BaHUs Ha MPOTSKEHUM BCEW KU3HU Ul YCIELIHOW MpodeccnoHanbHON
JESITEIbHOCTH U PAa3BUTHEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM U
[OCTPOEHUEM HWHAMBUAYAJIBHONH TPACKTOPHUM OOpa3oBaHMS M KU3HECHHBIX
IUIAaHOB C Y4E€TOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX IOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CHOCOOHOCTbIO K HMOLIMOHAIBHOMY M 3CTETUYECKOMY BOCIPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajlad, PELICHUH, pacCcyXIeHUN, YMEHUIO BUIETbH
MaTEMaTU4YECKUE 3aKOHOMEPHOCTH B UICKYCCTBE;

5) neHHOCTH HAYYHOI'0 O3HAHMA:

OpUEHTauuell B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
IpEeCTaBIEHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, MPUPOIBI
U 001ecTBa, MOHUMAHUEM MaTeMaTUYEeCKOW HayKd Kak c(epbl YeloBEeYeCKOU
NEeATENbHOCTH, 3TANlOB €€ Pa3BUTHS U 3HAUMMOCTH ISl Pa3BUTHSI LUBUIN3ALINH,
OBJIAJICHUEM S3BIKOM MATEMAaTHKM W MaTEeMaTU4YeCKOM KyJbTYpOH Kak
CPEICTBOM  IIO3HAHUS MHUpPA, OBJAJACHUEM MPOCTEUIIMMHU  HAaBBIKAMMU
HCCJIEI0BATEIBCKON AEATENBHOCTH;

6) ¢usuyeckoe BocnuTaHUE, GOPMHPOBAHHE KYJIbTYPBI 310POBbS M
3MOLMOHAJIBHOIO 0JIAr OOy YU :

TOTOBHOCTBIO NPUMEHATh MAaTEMaTUUYECKHE 3HAHHUS B MHTEPECAaX CBOETO
3I0pOBbs, BEIEHUS 3J0pOBOrO oOOpa3a JKM3HM (30pOBOE IHUTAHUE,
COQJIaHCHPOBAHHBIA PEXHUM 3aHATHH M OTAbIXAa, peEryisipHas (usndeckas
aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBBIKA pe(ICKCHUHU, MPU3HAHHEM CBOETO
IpaBa Ha OLIMOKY M TaKoro K€ IpaBa Jpyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTauuell Ha MPUMEHEHUWE MaTEeMaTHYECKUX 3HAHUN I pelleHus
3a/1a4 B 00JIaCTH COXPAHHOCTH OKPYXKAIOILIEH Cpe/ipl, INIAHUPOBAHMS TOCTYIIKOB





Y OIICHKHU WX BO3MOXHBIX MOCJEIACTBUM JIJIsi OKPY>KaIOIIEH Cpelibl, 0CO3HAHUEM
100aJIBLHOTO XapaKTepa AKOJOTHUECKUX MTPoOJIeM U MyTel UX PEeIICHUS;

8) ajanTanua K M3MEHAKWIUMMCH YCJOBHAM COLMAJBHON H
NPUPOAHOI Cpeabl:

TOTOBHOCTBIO K JICCTBUSIM B YCIIOBUSIX HEOMPEACIEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOEHM KOMIIETEHTHOCTH 4epe3 MPaKTHUECKYIO NESITeIbHOCTh, B TOM
YuCj€ YMEHHE YUHUThCS Yy JAPYrUX JIOJel, NpuoOpeTath B COBMECTHOM
NeSATeIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUU U3 OTBITA IPYTUX;

HEOOXOAUMOCThIO B (OPMUPOBAHMU HOBBIX 3HAHUN, B TOM 4YHUCIE
dbopmynupoBaTh HACH, MOHSATUS, THUIOTE3bI 00 OOBEKTaxX W SIBICHUAX, B TOM
YHUCJie paHee HEM3BECTHBIX, OCO3HAaBaTh ACHUIIMTHI COOCTBEHHBIX 3HAHUU U
KOMITIETEHTHOCTEH, TUTAaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYKD CHUTYallUIO, BOCIPUHUMATH
CTPECCOBYIO CUTYallUI0 KaK BBI30B, TPEOYIOIIMII KOHTPMEP, KOPPEKTUPOBATH
NpUHUMAEMbI€ PEIICHUS U JeHCTBUsI, (OPMYITUPOBATH U OLICHUBATH PUCKU U
nocCJIeICTBUS, (HOPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATBI
ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eCTBUSA

Ba3oBble JJornuecKkue 1eicTBUA:

e BBISBIATH u XapaKTepU30BaTh CYIIIECTBEHHBIE IPU3HAKU
MaTeMaTHYECKUX OOBEKTOB, MOHSATUN, OTHOIICHUN MEXKIY MOHITHSIMU,
dbopMynupoBaTh onpeeaeHus MOHSTHH, yCTaHABJIMBATh

CYIIIECTBEHHBIN MPHU3HAK KiIacCcU(UKAIMU, OCHOBAHMS I 0000IIeHus
Y CPaBHEHHMSI, KpUTEPUU ITPOBOIMMOTrO aHAJIN3a;

e BOCIPUHUMATh, (GOPMYIHPOBATH U MPEoOPa30BLIBATH CYXKICHUS:
yTBEpJIUTEIbHbIE U OTPUIIATENbHBIC, €UHUYHbIC, YACTHBIE U 00IIHeE,
YCIIOBHBIE;

e BBIIBISATH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M U
npoTuBOpeursi B (pakTax, JAHHBIX, HAOIIOJACHUSX U YTBEPXKICHHUSIX,
npejyiaraTb  KpUTEpUM ISl BBISIBJICHHS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHI;

e JIeNIaTh BBIBOJBI C WCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, NEIYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUEHHM, YMO3AKIIOUEHUI 110 aHAJIOTUU;

e pa3bupaTh I0Ka3aTEIbCTBA MATEMATHUYECKUX YTBEPXKICHUN (IIPsIMbIE U

OT  MPOTUBHOrO),  MPOBOAUTH  CAMOCTOSITEIbHO  HECJIOXKHbBIC
JI0KA3aTeJIbCTBA MaTeMaTH4YECKUX ¢bakToB, BBICTPAaNBATh
apryMEHTALUIO, IIPUBOJIUTH IIPUMEPBHI 151 KOHTPIIPUMEDBHI,

000CHOBBIBaTh COOCTBEHHBIE PACCYKICHHUS;

e BBIOMpATH CrOCO0 pemnieHus y4eOHOW 3amayu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUS, BHIOMpATh Hanboee MOAXONAIMUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ncciaenoBaTe/ibCKue AeiiCTBUS !

e WCIIOJNIK30BaTh  BOMPOCHl KaK  HMCCJIEAOBATEICKHA  WHCTPYMEHT
no3HaHusi, GOPMyIHPOBATH BOMPOCHI, (PUKCUpYIONHE MPOTUBOPEUNE,
npoOsieMy, CaMOCTOSTENbHO YCTaHABIMBAaTH HCKOMOE U JaHHOE,
dbopMHUpOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TMPOBOJUTH TIO CAMOCTOSITEIBHO COCTABICHHOMY TUIaHY HECIIOXHBIN
OKCIIEPUMEHT,  HEOOJBINOE  HCCIEJOBAaHWUE TI0  YCTAaHOBJICHHUIO





OCOOCHHOCTECH MaTeMaTHYCCKOI0 OOBEKTa, 3aBUCHUMOCTCH OOBEKTOB
MEX]ly COOOH;

CaMOCTOSITETbHO  (OpPMYyITUpPOBAaTH O0OOIIEHHS W  BBIBOJABI IO
pe3ysibTaTaM MPOBEAEHHOTO HAOJIOACHHS, HWCCICIOBAaHUS, OICHUBATH
JOCTOBEPHOCTH IMOTYUYEHHBIX PE3YJIbTATOB, BEIBOJAOB M 0000IIECHUH;
IPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIECCa, a TAK)KE BBIJIBUTATh
IIPEIITOIOKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISIBIIATh HEJOCTATOYHOCTh W M30BITOUHOCTh MH(OpMAIMK, JAHHBIX,
HEOOXOAUMBIX JIJIsl pEIIeHUS 3aa4H;

BBIOMpPATh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH
uH(OpPMaIINIO PA3TUYHBIX BUAOB U (OPM IIPEACTABICHUS;

BBIOMpaTh (OpMy TpecTaBlieHUs] WHGOpPMAIMK U WJUTIOCTPUPOBATH
peliaeMple 3ajJa4d CXEeMaMH, JuarpaMmamu, WHOW Tpadukod U ux
KOMOWHAIIHSIMU;

OIICHUBATh HAJEKHOCTh MHPOPMAIIUU IO KPUTEPHUAM, TIPEATI0KEHHBIM
YUHUTENIeM WA CPOPMYITUPOBAHHBIM CaMOCTOSTEIIHHO.

KoMMyHuUKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

BOCIPUHMMaTh H (OPMYJIMPOBATh CYXKJICHHS B COOTBETCTBHH C
YCIOBUSMH M IICJISIMH OOIICHMS, SICHO, TOYHO, I'PaMOTHO BBIPaXKaTh
CBOIO TOYKY 3pCHHS B YCTHBIX M NHCBMEHHBIX TEKCTax, JaBaTh
MOSICHCHUS 10 XOAY PEIICHHS 3a/laud, KOMMCHTHPOBATH TOJYYCHHBIN
pe3yabTarT;

B X0/ie OOCYXJEHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOi
TEMBI, TPOOIEMBI, peIIaeMOol 3a/auu, BbICKa3bIBAaTh UJIEH, HAIICIICHHbIE
Ha TOUCK pEIIeHMs], COMOCTaBIATh CBOU CYXKIEHUS C CYXKICHUSMU
JPYTUX yYaCTHHKOB JAHAora, OOHAapYXHBAaTh DA3iIN4IUe M CXOACTBO
NO3UIUH, B KOppeKTHON dopme (PopMynupoBaTh pa3HOINIACHs, CBOU
BO3paKCHHUS;

NPEICTaBIATh  PE3yNbTaThl  PEIICHUS  3a7aud, OKCIIEPUMEHTa,
UCCIEOBAaHUsA, TIPOEKTa, CaMOCTOSATENIbHO  BBIOMpaTh  (dopmar
BBICTYIIJICHUSI C Y4Y€TOM 3ajad Tpe3eHTallid U O0COOCHHOCTEH
ayJIMTOPHH;

NOHMMAaTh W  HCIOJB30BaTh  NPEUMYIECTBA  KOMAHIHOW U
UHAUBUAYaTbHON pabOThl MPU pEHICHUU YYEOHBIX MaTeMaTUYECKUX
3ajay;

NPUHUMATh  11€Jb  COBMECTHOM  JEeATEIbHOCTH,  IUIAHUPOBATh
OpraHu3allii0 COBMECTHOM paboOThl, pacmpenensTb BUABI PpadoT,
JIOTOBAPHUBATKCS, 00CYKIaTh MPOIECC U Pe3yabTaT paboThl, 0000IaTh
MHEHHS HeCKOJIbKUX JIFOICH;

y4acTBOBAaTh B TPYMIOBHIX (opmax paboThl (0OCYyKIeHUus, OOMEH
MHEHUSIMH, MO3TOBbIE IITYPMBbI M JPYTHUE), BBIMIOJHATH CBOIO YacTh
paboThl M KOOPAWHUPOBATH CBOW JACHCTBUS C JPYTUMH WICHAMHU
KOMaH/Ibl, OI[CHUBATh KauyeCTBO CBOETO BKJAJa B OONIMH TPOIYKT IO
KpUTEPUSIM, CPOPMYITMPOBAHHBIM yUYACTHUKAMH B3aUMOJICHCTBUS.

PeryjisiTUBHbIC YHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUSA
Camoopranusanus:

CaMOCTOSITCIIBHO COCTABISATH IUIAH, alrOPUTM PEIICHUs 3anadu (Wi
€ro 4acthb), BbBIOMpaTh CHOCOO peEHIeHUS C YYETOM HMEIOLIUXCS
pECypcoB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTUpOBaTh W
KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C y4€TOM HOBOM MH(OpMAIUH.





CaMOKOHTPOJIb, IMOIMOHAIbHBIN MHTEJJIEKT:

e BIANETh CINOCOOAMU CaMOIIPOBEPKU, CAMOKOHTPOJS TIpoliecca H
pe3yJibTaTa pelIeHUs] MATEMATUYECKOW 3a1a4H;

e TMPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MpPU PEIIEHUU
3a7]a4i, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, HAWIEHHBIX OIIMOOK, BHISBICHHBIX TPYAHOCTEH;

e OIICHUBATh COOTBETCTBUE pE3yJibTaTa JESATEIbHOCTH IOCTABICHHOU
HeJId U YCJIOBUSIM, OOBSICHATH TNPUYMHBI  JOCTHIKEHUS WU
HEJOCTM)KEHUSI  1IeNId, HaXOAWTh  OIMOKYy, J1aBaTh  OIICHKY
OpUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATHI

K konmy oOyuyenuss B 8 kiacce oOydaromuiicss MOJYYUT CIEAYIONINE
PEIAMETHBIE PE3YIbTATHI:

Yucsia v BLIYUCTICHUS

Hcnonb3oBaTh HaYaIbHBIC IPEACTABICHUS O MHOKECTBE JECHCTBUTEIBHBIX
gucea  JUIl  CPaBHEHUS, OKpPYIVICHHS W BBIYHCICHHWH, H300pa)kaTh
JNEUCTBUTEIIbHBIE YMCJIAa TOYKAMHU Ha KOOPJAMHATHOU MPSIMOM.

[IpuMeHsTh TIOHSATHE apUPMETUUECKOTO KBAJAPATHOTO KOPHS, HAXOAHUTh
KBaIpaTHBIC KOPHU, UCTIONB3YS NMPU HEOOXOIUMOCTH KAJIbKYJISTOP, BBHITTOIHATh
npeoOpa3oBaHusl BBIPAXKEHUM, COAEpXKAIIMX KBaJapaTHbIE KOPHH, HCIOJIB3Ys
CBOWCTBA KOPHEMN.

Hcnons3oBaTh 3amvcu OOJBIINX U MaJIBIX YUCE ¢ TIOMOIIBIO JIECATUIHBIX
npo0eii u creneHeit yucia 10.

AsreOpanyeckue BbIpasKeHUS

[IpyMeHATh TOHSTHE CTENEHW C 1EJbIM I[I0Ka3aTeJeM, BBIIOIHATH
npeoOpa3oBaHus BEIPAKEHUM, COJIEPKAIITUX CTETICHU C IIEJIBIM TTOKa3aTeJIeM.

BrINOTHATH TOXIECTBEHHBIE MPEe0Opa30BaHUs PAllMOHATBHBIX BhIPOKCHUH
Ha OCHOBE IPaBUJI JCHCTBHUI HaJ MHOTOYWICHAMH M aJIreOpandecKUMH JIPOOSIMH.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOKUTEIU.

[TpuMeHsTH MpeoOpa3oBaHMs BBIPAKESHHM I pEUISHUS Pa3InYHBIX 3a7a4
U3 MaTeMaTUKHU, CMEXXHBIX MPEAMETOB, U3 PEAIbHOW MPaKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemate iMHelHbIC, KBaAPATHBIE YPABHEHUS U PAIlMOHATIbHBIE YpaBHEHUSI,
CBOJISAIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C IByMs IEPEMEHHBIMH.

[IpoBOIUTE MPOCTENIINE UCCIIECIOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUI,
B TOM YHCJIe ¢ MPUMEHEHHUEM TrpadudecKux IpeacTaBiIeHUN (yCTaHABIMBATD,
AMEET JIM ypaBHEHHE WM CHUCTEMA YPABHEHHM PEILICHUS, €CIH HUMEET, TO
CKOJIbKO, U Mpoyee).

[lepexoanTh OT cOBEeCHOU (HOPMYITUPOBKHU 337auu K €€ anredpandecKkon
MOJIEJIM C TMOMOIIBKD COCTABJICHHUS YpPABHEHHS WM CHUCTEMbBI YpAaBHEHHH,
WHTEPIIPETUPOBATH B COOTBETCTBMH C KOHTEKCTOM 3aJayd IOJYYCHHBIN
pe3yybTar.

[IprMeHsATh CBOWMCTBA YMCIOBBIX HEPABEHCTB I CPABHEHUSI, OILICHKH,
peliaTh JUHEHHbIE HEPABEHCTBA C OJHOW MEPEMEHHOM M MX CUCTEMBI, JaBaTh
rpaduyYecKy0 HIUTIOCTPAIIMI0 MHOXKECTBA PEIICHUH HEPaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DyHKIUN





[TonumaTh ¥ UCHOIB30BaTh (PYHKIMOHAIbHBIE MOHATUSA U SA3bIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUEHUS), ONPENEIATh 3HaUeHHEe (QYHKLIHUU MO 3HAYEHUIO
aprymeHTa, OlpeaesaTh CBOMCTBA (PYHKIMU O €€ rpaduky.

Ctpoutb rpapuku 3aeMeHTapHbIX QYHKIUNA BUJA:

y=kix,y = x4 y=x3y = [x|, y = VX, OIINCHIBATH CBOWCTBA UHCIOBOIL

dbyHkuu no e€ rpaduxy.

K koniy oOyuyenus B 9 kiacce oOydYaromuiics MOJYYUT CIEAYIOLINE
MPEIMETHBIE PE3YIbTATHI:

Yucsia v BLIYUCTICHUS

CpaBHUBATH U YNOPSIAOUYNBATH PAIIMOHAIIBHBIE U UPPALMOHAIIBHBIE YUCIIA.

Boeimonusate apudmernyeckue MEUCTBUS C PpallMOHAIBHBIMU YHUCIAMU,
coyeTass YCTHbIE M TIMCbMEHHbIC TMPHUEMBI, BBINOJHITh BBIUYMCICHUS C
UppalMOHAIbHBIMU YUCIIAMHU.

Haxonuth 3HaueHUs] cTeneHEeW C MEeNbIMU [OKa3aTeas MU U KOPHEM,
BBIYUCIIATh 3HAUEHUSI YUCIIOBBIX BBIPAXKECHUH.

OKpyraarh ACHCTBUTEIBHBIE YHWCIIA, BBIMOJHATH MNPUKUJKY PE3yJbTaTa
BBIYMCIICHUH, OLIEHKY YMCJIOBBIX BBIPAKCHUMH.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemate nuHEHbIE U KBaJpaTHbIC YpaBHEHMUS, YPAaBHEHUS, CBOISAIINECS K
HUM, NPOCTEHUIIINE APOOHO-PAITMOHATBHBIC YPABHEHHUS.

Pemate cuctembl IBYX JUHEWUHBIX YpaBHEHHUH C JABYMs MEPEMEHHBIMU U
CHUCTEMBbI JIBYX YpPaBHEHMI, B KOTOPBIX OJIHO YpaBHEHHUE HE SBIAECTCSA
JINHENHBIM.

PemaTte TekcTOBBIE 3amaun anreOpandecKuM CIOCOOOM C TOMOIIBIO
COCTaBJEHUS YpPaBHEHMS WM CHUCTEMBl JIByX YpaBHEHHU C JBYyMS
IEPEMEHHBIMU.

[IpoBOANTE MpOCTENIINE UCCIEAOBAHUS YPABHEHU U CUCTEM YpaBHEHUH,
B TOM YHCIIE C MPUMEHEHUEM TpaduuecKux MpeAcTaBIeHU (yCTaHABIMBATD,
UMEET JM YpaBHEHUE WJIM CUCTEMA YPAaBHEHHMI pEILICHHS, €CIH HMEET, TO
CKOJIbKO, U MpoYee).

Pematps nuHeliHbIe HEPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa’KaTh
pelieHrne HEPaBEHCTB Ha YMCJIOBOW MPSMOM, 3alUChIBATh PEIICHHUE C TOMOILIBIO
CHUMBOJIOB.

Pematb cucTeEMBl JIMHEWMHBIX HEPABEHCTB, CHUCTEMBbl HEPABEHCTB,
BKJIFOYAIOIINE KBAJPAaTHOE HEPABEHCTBO, H300pa)xaTh pEIICHHE CUCTEMBI
HEPAaBEHCTB HA YHCJIOBOM IMpPSAMOM, 3alMCHIBAaTh PELIICHUE C MOMOIIBIO
CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NPU PEIIEHUN PA3JIWYHBIX 33/1a4.

DyHKIUMN

PacnioznaBaTh (pyHKIIMU HW3ydeHHBIX BUIOB. [loKa3pBaTh CXEMaTUYECKU
pacrooKeHHe Ha KOOPAUHATHOM TUIOCKOCTH rpadukoB GyHKIMI Buga: Y = KX,
y=kx+b, y=kix,y=ax®+bx+c,y=x%y=1x,y = x|, B 3aBuCHMOCTH OT

3HaueHUN KOA((PUITMEHTOB, OMMUCHIBATH CBONCTBA (D YHKITHIA.

Ctpouth 1 M300pakaTh cXeMaTHIeCKU rpadUKu KBaIPATUIHBIX ()YHKIIHA,
OTHCHIBATh CBOWCTBA KBAJPATHUHBIX (DYHKITMH 1O UX TpaduKam.

PacrioznaBaTh KBampaTHuHyl0 (QYHKIUMIO 10 (opmyne, TPHBOIUTH
MPUMEPHI KBaIPATUIHBIX QYHKIIUN U3 peaTbHOM KU3HU, (PU3UKH, TEOMETPHH.

YucsioBbIe MOCTEA0BATEIbHOCTH M MPOrPecCun





PacniozHaBaTh apu(pMETHUYECKYI0O U TE€OMETPUUYECKYIO MPOrpecCUd Mpu
pa3HbBIX Crlocobax 3aaHusl.

BbINONHATE  BBIUMCIEHUS C UCHOJb30BaHUEM (POpMYyNT n-ro ujieHa
apu(pMETHUYECKON U F€OMETPUYECKON IPOrPECCH, CYMMBI IEPBBIX N YJIECHOB.

N300paxkath 4ieHbl MOCIEAOBATEIBHOCTH TOYKAMU Ha KOOPAMHATHOU
IIJIOCKOCTH.

Pewmats 3agaum, CBsI3aHHBIE C YUCIOBBIMU IIOCJIENO0BATEIBHOCTIMHU, B TOM
yuclie 3aJayd U3 pPEATbHOM KU3HM (C HCIIOJIb30BAaHUEM KaJIbKYJIATOPA,
uppoBHIX TEXHOJIOTUH).
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