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IMosicuuTenbLHAA 3aIHCKA

Pabouas mnporpamma yueOHOro mnpenMera «Anrebpa» paspaboTaHa B COOTBETCTBUHM C
tpeboBanusiMu O@I'OC OOO (mpuka3z Munobpnayku Poccum ot 17.12.2010 r. Nel897, ¢ u3Mm. ot




29.12.2014, 31.12.2015), ¢ yueToM NpUMEpPHOH OCHOBHOM 00pa30BaTENIbHON MPOrpaMMbl OCHOBHOTO
obmero obpazoBanus (ogoopeHa ®YMO, mporokon ot 08.04.2015 r. Nel/15), Ha ocHOBe cOOpHHKA
pabounx mporpamm 7 - 9 Kjaccel: mocoOue uis y4duTenedl o0meo0pa3oBaTeNbHbIX OpraHu3aluii
[coct. T. A. Bbypmucrposa]. M.: Ilpocemenue, 2014., yue6HOoro mmana MBOY «Cpennss
obmeoOpa3oBaTenpHas MIKOJa» C.AWKHHO; NMPHBEICHA B COOTBETCTBHUE B YacTH COJEPXKAHUA H
TpeOOBaHUH K PE3yJIbTaTaM OCBOCHHUS ¢ TPEOOBaHUAMHU (e/iepalibHON 00pa30BaTeIbHON TPOrPaMMO
OCHOBHOTO 0Omiero oOpazoBaHusi (YTBEpKIEHHOW MNPHUKAa30M MMHHUCTEPCTBA MPOCBELICHUS
Poccuiickoit ®enmeparun ot 18.05.2023 1. Ne 370 «OO6 yrBepxkacHUU (DenepanbHOM
00pa30BaTeNbHON MPOTrPaMMBbI OCHOBHOTO 00IIIEro 00pa3oBaHUs.

Anrebpa sBIseTCd OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOTO 00LIero oOpa3oBaHUsA: OHa
o0ecrieynBaeT M3y4YCHUE IPYTrUX AUCHUILINH, KaK €CTECTBEHHO-HAyYHOrO, TaK M T'YMAaHHUTapHOTO
LIUKJIOB, €€ OCBOEHHME HEOOXOIUMO MJIs NMPOJODKEHHs 00pa3oBaHUS M B IOBCEAHEBHOM KU3HHU.
PazButne y oOydarommxcss HAay4HBIX MPEICTABICHHUH O MPOUCXOXKICHUM M CYHIHOCTH
anreOpandyeckux aOcTpakiuii, cnoco0e OTpa)KeHUs MaTeMaTUYeCKON HayKOM SBJICHUH M MPOLECCOB
B IIPUPO/IE€ U OOLIECTBE, POJIM MATEMAaTUYECKOT0 MOJEIMPOBAHNS B HAYYHOM ITO3HAHUU U B IIPAKTHKE
CIocOOCTBYET (POPMHUPOBAHUIO HAYYHOI'O MUPOBO33PEHUS U KaUeCTB MBIIUICHUSI, HEOOXOAUMBIX ISt
aJanTalud B COBpeMEHHOM Hu(poBoM obmiecTBe. M3ydeHue anreOpsl oOecriedrBaeT pa3BUTHE
yMeHusl HaOJroAaTh, CpaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TPeOYeT KPUTUYHOCTU MBILUICHUS,
CMOCOOHOCTH apTyYMEHTHPOBAaHHO OOOCHOBBIBATb CBOHM [EHCTBUSI M BBIBOJIBIL, (OPMYIHPOBATH
yrBepkaeHus. OcBoeHue Kypca anreOpbl oOeclieurBaeT pa3BUTHE JIOTHYECKOIO MBILIUICHUS
OoOyyaroluXcsi: OHU MCIIOJIb3YIOT JAEAYKTHBHBIE U MHJYKTHUBHBIE PAcCyXAEHMs, 000OIIeHHE U
KOHKpeTu3aluio, abctparupoBanue u aHanoruto. O0ydeHnue anreOpe mpeanosiaraeT 3Ha4uTeIbHbIN
00BEM CaMOCTOATEIbHON AESITEIbHOCTH 00YUYaOIIUXCsl, I03TOMY CaMOCTOSITENIbHOE pellIeHre 3aj1a4
ABJISICTCA pealu3anueil 1eTeIbHOCTHOrO MPUHIUIA 00yUeHHUSL.

B crpykType mporpammbl yueOHOTO Kypca «Anredpa» Juisi OCHOBHOTO OOIIEro o0pa3oBaHus
OCHOBHOE MECTO 3aHMMAIOT COJEpXKATeIbHO-METOJNYECKUE JMHUU: «Uucaa U BBIYUCICHUAN,
«AnreOpanuecKkrue BBIPAKEHUS», «YpaBHEHUS U HepaBeHCTBay, «DyHkuumy». Kaxngas uz atux
COJIepKATENbHO-METOJUUECKUX JIMHUNA pa3BUBAeTCAd Ha NPOTSDKEHHM TPEX JIET M3ydeHHs Kypca,
B3aMMOJICICTBYS C JAPYTMMHU €ro JMHMSIMHU. B xone wu3ydeHuss yuyeOHOro Kypca 0Oydaromumcs
MNPUXOJUTCS JIOTUYECKH PACCY’KAATh, MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN s3bIK. B CBs3mM C
3TUM B TMporpammy Yy4yeOHOro kypca «AinreOpa» BKIIOYEHbl HEKOTOpPbIE OCHOBBI JIOTHMKH,
IIPEJICTaBICHHbIE BO BCEX OCHOBHBIX pazjiesiax MaTeMaTHYecKoro oOpa3oBaHUS M CHOCOOCTBYIOLIME
OBJIAJICHUIO OOY4YalOIIMMUCS OCHOB YHHUBEPCAJIBLHOIO MaTeMaTtuyeckoro sizbika. CojepxaTenbHOl U
CTPYKTYpPHOM OCOOEHHOCTBbIO Yy4eOHOro Kypca «Anredpa» sBISETCS €ro HMHTErPUPOBAHHBIN
Xapakrep.

Conepxanue nuHUM «YKcaa U BBIYMCICHUS» CIY)KUT OCHOBOM Uil JalbHEHIIEro M3ydeHus
MaTeMaTHKHU, CIOCOOCTBYET Pa3BUTHIO y OOYyYaIOLIUXCS JIOTUYECKOTO MBIIIICHHS, (POPMUPOBAHUIO
YMEHHUS TI0JIb30BaThCsl QJITOPUTMaMH, a TakXKe MPUOOPETEHUIO0 TPAKTHUYECKUX HAaBBIKOB,
HEO0OXOIMMBIX JJIsl TOBCEHEBHOM KU3HU. Pa3BuTHE MOHATHS O YKCiIe HA YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHMs CBS3aHO C PALMOHAIBHBIMH M HPPALUOHAIBHBIMU YHCIaMH, (HOpMUPOBAHHEM
MIPEACTABICHUN O JEWCTBUTEIBHOM YHUCIE. 3aBEPIICHHE OCBOEHUS YMCIIOBOM JIMHWM OTHECEHO K
cpenHemy obiieMy 00pa3oBaHUIO.

Copepxanue IByX aareOpanyeckux JUHUN — «AnreOpanyeckre BHIPAKEHUs» U «Y PaBHEHUS U
HEPaBEHCTBa» CHOCOOCTBYET (OPMUPOBAHHIO Yy OOYYAIONMXCS MaTeMaTUYecKOro ammnapaTta,
HEOOXOMMOro /il pellleHus 3aJad MaTeMaTHKH, CMEXKHBIX TMpPEAMETOB U  IMPAKTHUKO-
OpPHEHTUPOBAHHBIX 3a7ady. Ha ypoBHe OCHOBHOro o0mero oOpa3oBaHUs Yy4eOHBIH MaTepual
IpyNIHUPYeTCs BOKPYT pallMOHAIBHBIX BhIpaKeHUN. Anredpa 1eMOHCTPUPYET 3HAUEHHE MaTeMaTUKH
KaK Si3bIKa JUIsl IOCTPOCHUSI MAaTEeMaTHUYECKUX MOJIENIEH, ONMCAaHUs MIPOLECCOB U SBJICHUH PealbHOTO
mupa. B 3agaunm oOydenuss anreOpe BXOAST TakKe JalibHEWIee pa3BUTHE aJTOPUTMUYECKOTO
MBILUIEHUS,, HEOOXOIUMOro, B YaCTHOCTH, JJsI OCBOCHMS Kypca HMH(OpPMATHKH, M OBJaJIEHHUE



HaBBIKAMU JIEIyKTUBHBIX paccyxaeHuil. IIpeoOpasoBaHue CHMBOJBHBIX (opM crocoOCTByeT
Pa3BUTHIO BOOOPAXKEHUSI, CIIOCOOHOCTEH K MATEMAaTHIECKOMY TBOPYECTRBY.

Conepxanue (QyHKIMOHAIBHO-TPApUUECKON JIMHUU HAIEIIEHO Ha MOJyYeHHE 00yJaroIuMHUCS
3HAHUH O (QYHKIMSIX KaK BaXHEHIIEH MaTeMaTH4ecKOW MOJENU ISl ONHCAHUS W HCCIIEeIOBAHUS
pa3HOOOPa3HBIX MPOLIECCOB U SBIICHUH B IpUpoJie U obmiecTBe. M3yueHne MaTepuaia cocooCTByeT
Pa3BUTHIO Y OOydYaloOmMXCs YMEHHS HCIIOJIb30BaTh Pa3JIMUHBbIC BBIPA3UTEIBHBIC CPEACTBA S3bIKA
MaTeMaTHUKd — CIIOBECHBIC, CHMBOJIMYECKHE, Tpaduyeckue, BHOCUT BKJIaJ B (opMupoBaHue
IPEACTaBICHUN O PO MAaTEMAaTUKU B Pa3BUTHUU LIUBUIIN3AIMN U KYJIbTYPHL.

Cornacno yuebHOMY TUlaHy B 7-9 kjaccax u3ydaeTcst yueOHbI Kypc «Anredpay», KOTOPBI
BKJIFOUAET CJICAYIONINE OCHOBHBIE Pa3/ieiibl coiepkanus: «Hucaa u BIYNCICHU», «AnredpandecKue
BBIPAKCHUA», «Y PABHEHUS U HEPABEHCTBAY, «DyHKIUN».

MecTto npeamera B y4eOHOM ILIaHe
Ha mn3yuenue yueOHOro Kypca «Anredpa» orBoautcs 306 gyacos: B 7 kiacce — 102 gaca (3 gyaca
B HeJento), B 8 kitacce — 102 vaca (3 yaca B Heneno), B 9 kinacce — 102 yaca (3 4aca B HeZIeno)



Conep:xanue y4eOHOro npeamera

7 Kk1ace

Yuciia ¥ BBIYHMCICHUSA

JpoOu 0OBIKHOBEHHBIEC M ACCATUYHBIC, IIEPEXO0]T OT OJHOM (POPMBI 3aHCU IPOOEH K IPYTOi.
[lonsTHEe palMOHAIBHOIO 4YMCIA, 3allUCh, CPABHEHHE, YNOPSAJOUYMBAHUE pPAallMOHAIbHBIX YHCEI.
Apudmernueckue IeHCTBHS ¢ pallMOHATLHBIMHU YKCIaMu. PemieHne 3a1a4 u3 peaabHOi MPakTUKU Ha
4acTH, Ha JIPOOH.

CreneHb ¢ HaTypalbHbIM IIOKa3aTelieM: OIpeJelieHHe, MpeoOpa3oBaHUE BBIPAKEHUH Ha
OCHOBE OIpeIeIeHNUs, 3a1Ch O0IbIINX Yncell. IIpouenTsl, 3an1Mch IPOLEHTOB B BUE Apo0Ou U 1podu
B BUJE NPOLECHTOB. Tpy OCHOBHBIE 3aJjaul Ha MPOLICHTHI, PEIICHUE 3aa4 U3 PEAJIbHOM ITPAKTHKHU.
[IpumeHeHne NpU3HAKOB AE€IMMOCTH, Pa3I0KEHNE HA MHOXKUTEIU HATYPAJIbHBIX YUCEN.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHasi MPONOPLMOHATIBHOCTH.

AuiredpanyecKkue BbIpasKeHUs

[lepemeHHbIe, YMCIOBOE 3HAYEHHE BBIPAKEHUS C MEpeMeHHOH. JlomycTHMble 3HAYEHUS
nepeMmeHHbIX. [IpeacTapneHue 3aBUCUMOCTH MEX/y BEeIMYMHAMU B BHUe popmysbl. BeruncneHus mo
dbopmynam. [Ipeobpa3oBanre OyKBEHHBIX BBIPAKEHUH, TOKJIECTBEHHO PaBHbIC BHIPAKEHUS, MTPaBUIIa
npeoOpa3oBaHus CyMM M IPOU3BEACHUN, MpaBUia PACKPHITHS CKOOOK M MPUBEIEHUS MOIJOOHBIX
cllaraéMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTelIeM.

OIIHO‘-IJIGHI)I 1 MHorouwieHsl. CTemneHb MHOroO4IEHA. CJIO)KGHI/IG, BBIYUTAHUC, YMHOXCHUC
MHOI'O4JICHOB. CDOpMy.]II)I COKpaHIéHHOFO YMHOXCHUA: KBaApaT CYMMbI KW KBaApaT PpPa3HOCTH.
®opmyiia pa3HOCTH KBaapaToB. Pa3nokeHne MHOTOWICHOB HA MHOYKUTEIIH.

YpaBHeHUs1 M HEpaBEHCTBA

VYpaBHeHHe, KOpEeHb YpaBHEHUs, IpaBHUja IMpeoOpa3oBaHUs YpPaBHEHUs, PAaBHOCUIBHOCTb
YPaBHEHUM.

JIuneliHOEe ypaBHEHHUE C OAHOU IIEPEMEHHOM, YUCIIO KOPHEU JIMHEWHOIO YPaBHEHUs, PEILICHHE
JTUHENHBIX ypaBHeHUH. COCTaBIEHNE YypPAaBHEHUH 110 YCIIOBHUIO 33Ja4M. PelleHne TeKCTOBBIX 3a1a4 ¢
IIOMOILIBIO YPABHEHUIA.

JluneitHoe ypaBHEHHE C JBYMs NepeMeHHbIMU U ero rpaduk. Cucrema ABYX JHMHEHHBIX
ypaBHEHUW C JABYMsS TIEpeMEHHBIMHU. PeleHue cucteM ypaBHEHUM CHOCOOOM IOJCTaHOBKH.
[IpuMeps! penieHus: TEKCTOBBIX 337a4 C TOMOIIBI CUCTEM YPaBHEHUH.

DOyHKIUHA

Koopaunara Touku Ha npssMoil. YuciioBele NpoMeKyTKU. PaccTosiHue Mexny AByMs TOUKaMHU
KOOPAMHATHOU IIPSIMOA.

[IpsamoyronbHas cuctema koopauHar, ocu Ox u Oy. Abcuucca M opAMHaTa TOYKM Ha
KoOopauHaTHOM IuiockocTH. [lpumepbl rpadukoB, 3aaHHbIX Qopmyiaamu. Utenue rpaduxos
peanbHbIX 3aBucuMocTeil. [lonstie pynkunu. I'papuk pyHkmm.

CaoiictBa ¢ynkumii. JInneiinas gpynkuus, e€ rpapuk. ['paduk pyskmm y = |x|.

['paduueckoe perieHre JIMHEHHBIX YPaBHEHUH U CUCTEM JIMHEWHBIX YpaBHEHUH.

CraTHCTHKA M TeopHs BEPOSITHOCTEH



[IpencraBieHue AJaHHBIX B BUE TaOMUI, quarpamm, rpadukoB. 3anojiHeHue TaOnll, YTEHUE
U TOCTPOCHHE AMAarpaMM (CTOJIOMKOBBIX (CTOJNOYATHIX) U KPYTOBBIX). UTeHHE TpadUKOB peasbHBIX
nporeccoB. M3pneuenne mHbopManuyd U3 IUarpaMM M TaOJHIl, MCIIOJB30BAaHHE U MHTEPIIPETAIHS
JTAHHBIX.

OnwucarenpHasi CTaTUCTHKA: cpegHee apudmernueckoe, MenuaHa, pa3max, HauOoJjbliee U
HauMeHbIlIee 3HaYeHUsI Habopa YMCIOBBIX TaHHBIX. [IpuMepsl ciiy4aiiHON H3MEHYUBOCTH.

Cry4aifHbI SKCIIEpUMEHT (OMBIT) M ClydailHoe coObiTHe. BepostHOoCcTh M wactota. Poib
MaJIOBEPOATHBIX M TMPAKTUYECKU JOCTOBEPHBIX COOBITHII B MpHpoAe U B oOmiectBe. MoHeTa H
UrpajgbHasi KOCTb B TEOPUU BEPOSTHOCTEH.

I'pad, Bepmmna, pedpo. CreneHp BepmuHbl. Yucio pédep u cymmapHas CTENEHb BEPIIHH.
[IpencraBnenue o cBsznoctu rpada. Lenu u nuxinsl. [lytu B rpadax. O6xon rpada (3iinepoB myTs).
[IpencraBnenue o6 opueHTUPOBaHHOM rpade. Pemenune 3a1a4y ¢ moMomsio rpagos.

8 kiaacce

Yucsa v BbIYUCICHUSA

KBagparueiii kopenb u3 umcna. [lonstne 00 wuppanroHaiabHOM uucie. JlecsaTudyHbie
MPUOMKCHUST MppAHOHANBHBIX uncen. CBoiicTBa apudMeTHYecKUX KBAIPATHBIX KOPHEH W WX
MIPUMEHEHHUE K MPEeoOpa30BaHUIO YUCIOBBIX BBIPAKEHUN U BHIYUCICHUAM. J{eiCTBUTEIIbHBIC YUCIIA.

Crernenb ¢ 11eNbIM IT0Ka3aTeaeM U e€ cBoiicTBa. CTaHgapTHas 3aMuch YKUCa.

Anredpanyeckne BbIPaKeHUS

KBanpatublii TpéxuiieH, pa3ioxkeHne KBaApaTHOro TpEXUIeHa Ha MHOXKHUTEIH.

Anrebpanueckass apoOb. OcHOBHOe CBOIiCTBO —anreOpamueckoid apobu. Croxenue,
BbIUMTAHUE, YMHOXXEHUE, JeJieHHe aireOpandeckux ApooOeil. PanuoHanbHble BBIpaKEHUS U HUX
npeoOpa3oBaHue.

YpaBHeHUs1 1 HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opmyrna KopHeW KBaapaTHOro ypaBHeHUs. Teopema Buera.
Pemenne ypaBHeHUH, CBOJSAIIMXCA K JHMHEHHBIM U KBajapaTtHbM. [lpocreiimme apoOHO-
palMoOHaNbHbIE YPABHEHUS.

['padmyeckass wHTEpHpeTalus ypaBHEHUH C ABYMS MEPEMEHHBIMH M CHUCTEM IUHEHHBIX
YPaBHEHUH C JBYMs NepeMEHHBIMU. [IpuMepsl penieHuss CUCTeM HEJIMHEWHBIX YPAaBHEHUHU C IBYMs
MEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 areOpandeckuM CriocoOoM.

UucnoBble HEpaBEeHCTBA M WX CBoWcTBAa. HepaBeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCHIIBHOCTH HEepaBeHCTB. JIMHEITHbIE HEPABEHCTBA ¢ OAHOM mepeMeHHON. CucTeMbl JTUHEWHBIX
HEPABEHCTB C OJITHOM MMEPEMEHHOM.

DOyHKIUHA

[Tonsite Qynkuuu. OOIACTh ONpeneNeHUs M MHOXECTBO 3HaueHU ¢yHKuu. CrocoObl
3ajaHus (QYHKIHH.

I'paduk pynkuuu. Yrenue cBoiicTB pyHkuuu no e€ rpapuky. [Ipumeps! rpadukos GpyHKIHA,
OTpaXKAIOIIUX PEATbHbBIE MTPOLECCHI.



@OyHKINHM, ONKCHIBAIOIIME NPSAMYI0 M OOpaTHYIO NPOIMOPIHMOHAIBHBIE 3aBUCHMOCTH, HX
K ) 3 y
rpaduku. OYHKIUN y = Y EXY=Xy= Vx, y=|x|. Tpaduueckee pemenue ypaBHeHHi 1

CUCTEM YpaBHEHUHU.

CTaTHCTHKA H TeopHs BEPOSITHOCTEH

[IpencraBienue JaHHBIX B BHJIE TAOIUL, 1UarpaMM, rpaduKoB.

MHOXeCTBO, D3JE€MEHT MHOXECTBa, MOAMHOXkecTBO. Ormnepauuu HaJ MHOXECTBAMHU:
o0benMHEHUEe, TepecedeHue, JomnonHeHue. CBoicTBa  omepanuil  HaJA  MHOXKECTBAMU:
MEPEeMECTUTENIbHOE,  COuYeTaTelIbHOE,  paclpeaeiuTeNnbHoe,  BKIo4YeHHs.  Mcmonb3oBanue
rpaqmquKoro MNpEaACTaBJICHHUA MHOXCCTB JIA ONHUCAHUA PCAIbHBIX HPOHCCCOB U SIBJIGHI/If/’I, npu
pelIeHnN 3a1au.

I/I3MepeHHe pacccuBanus JaHHBIX. I[I/ICHepCI/ISI U CTAHJAPTHOC OTKJIOHCHHUEC YHMCIIOBBIX
HabopoB. /lnarpamMma paccenBaHusl.

DnemMeHTapHbIe cOOBITHS cay4aiiHoro ombiTa. CiydaliHble cOObITHS. BeposTHOCTH COOBITHIA.
OnbITEl ¢ PAaBHOBO3MOXHBIMH 3JI€MEHTapHbIMU cOObITUsAMU. CitydaiiHblii BbIOOp. CBS3b MEXIY
MaJOBEPOSTHBIMU U MPAKTUYECKHU TOCTOBEPHBIMU COOBITHSIMH B IPUPOJE, OOILIECTBE U HAYKE.

JepeBo. CBolicTBa AEpeBbEB: €IUHCTBEHHOCTDb IIYTH, CYLIECTBOBAHME BHUCAYEH BEPLIMHBL,
CBSI3b MEXJ1y YMCIIOM BEpLIMH U yuciioM péodep. [IpaBuiio ymHoxkeHus. Pemenue 3anau ¢ momMoIsko
rpados.

[TpotuBononoxueie cobbITHs. Juarpamma Diinepa. OObeAMHEHHE U TIEPECCUCHUE COOBITHH.
HecoBmectHble coObiTus. @opmyna CI0KEHUS BEpPOATHOCTEH. YClIOBHAas BeposATHOCTH. [IpaBuiio
ymHoxeHus. HezaBucumbie coObiTus. [IpencraBienne skcepuMeHTa B BUJIE AepeBa. Pemienue 3agau
Ha HaXO0XKJIEHUE BEPOSATHOCTEN C IIOMOILBIO JEPEBA CIIy4alHOIO AKCIIEPUMEHTA, IHarpaMM DUjepa.

9 kaace

Yuciia 1 BbIYUCICHUA

PannonanpHbple yMcna, MppalMOHANBHBIE 4YKCIA, KOHEUHblE M OECKOHEYHBIE N1E€CATUYHbBIE
npoOu. MHOXeCTBO I€HICTBUTENBHBIX YHCEIN, JeHCTBUTENbHBIC YHCiIa KaK OECKOHEUHbIE JIeCATUYHbIE
npobu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEX]Yy MHOYKECTBOM JEHCTBUTENBHBIX YHUCEN U
KOOPAMHATHOU IIPSIMOIA.

CpaBHeHuE [EHCTBUTENBHBIX 4YHUCEN, apu(MeTudeckue JeHCTBUS C JIEHCTBUTEIbHBIMU
YHCIIAMHU.

Pa3zMepbl 00bEKTOB OKPYKAIOLIET0 MUPA, ATUTEIBLHOCTH MIPOLIECCOB B OKPYXKAIOIEM MUPE.

[TpuOmmk€HHOE 3HAYEHHME BEJIWYHMHBI, TOYHOCTb MNpuOMMKeHus. OKpyrieHue yuces.
IIpukuaka 1 OLEeHKa Pe3yIbTaTOB BEIYUCICHHM.

YpaBHeHHUsI M HEpaBEHCTBA

Jluneiinoe ypaBHeHue. Pemienne ypaBHEHUM, CBOAAIIMXCA K JMHEWMHBIM. KBaapaTHoe
ypaBHeHUe. Pemenue ypaBHeHUH, CBOIAIINXCS K KBAJPATHBIM.

bukBanparHoe ypaBHeHue. [IpuMepsl pelieHuss ypaBHEHHNM TPETbEH U YETBEPTOM CTEIEHEHN
pa3IoKEHUEM Ha MHOKHUTEIIN.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHUH. PeleHne TEKCTOBBIX 3ajau anreOpandyeckuMm
METOJ0M.

VYpaBHeHHe ¢ ABYMsS INEpEeMEHHBIMH M ero rpaduk. PemeHue cucreM IBYX JHMHEHHBIX
YpPaBHEHUH C IByMsI IEPEMEHHBIMU. PellieHre cucTeM IByX YpaBHEHUMN, OJHO U3 KOTOPBIX JIUHEWHOE,



a Japyroe — BTOpoil cremeHu. ['paduyeckas HHTEprpeTanusi CUCTEMBbl YpPAaBHEHHMHA C JByMs
IIEPEMEHHBIMH.

Pemienne TEKCTOBBIX 3agad anredpanyeckuM crocoOoM. YmMcioBble HEpPaBEHCTBA U HUX
CBOICTBA.

PemieHne JIMHEWHBIX HEPABEHCTB C OJHOM IIepeMEHHOM. PemeHue cuUCTeM JIMHEWHBIX
HEpaBEeHCTB C OJHOW mnepeMeHHOH. KBanpaTHble HepaBeHcTBa. ['padmyeckas HHTepIpeTarus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI [ICPEMEHHBIMH.

DOyHKIUHA
KBamparnunass ¢ynkmms, e€ rpaduk u cpoiictBa. [lapaboma, KOOpPAMHATHI BEPIIUHBI
napaboJibl, OCb CHMMETPHUU MapadoJIbl.

k
['paduxu byHKuni: y = > V= ke+b y= £x,y=x% y=x% y=vVx,

y =|x|, y = kx?+ bx + C u ux cBoiicTsa.

YucioBbie MOCIEI0BATEILHOCTH H NIPOrPeCcCUH

[TonsiTe 4YMCIOBON IOCJIENOBATEIBLHOCTU. 3aJaHHME IIOCIENOBATEIBHOCTH PEKYPPEHTHOMN
dbopMmyIoii u popmysoi n-ro wieHa.

Apudmernueckast U reomeTpuyeckas nporpeccu. opmyiibl n-ro ujaeHa apuPpMeTHUECKON U
TF€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300paxeHne 4YIE€HOB apU(PMETHUECKON M TEeOMETPUYECKOW NPOrpeccHil TOYKaMu Ha
KOOpPJAMHATHOM TUIOCKOCTU. JINHEWHBIN U S3KCIIOHEHIMABHBIH pocT. Cl0XKHbIE TPOLEHTHI.

CraTucTUKa ¥ TeOpHUs BEPOATHOCTEH

[IpencraBienue JaHHBIX B BHJE TaOMUI], auarpamm, rpadukoB, WHTEpIpETAIHs TaHHBIX.
Utenue u noctpoeHue Tabaull, Auarpamm, rpaukoB 10 pealbHbIM JIaHHBIM.

[TepecranoBku u ¢akropuan. CoueraHus u umciao couyetaHuil. TpeyrombHuk Ilackans.
Pemenue 3ana4 ¢ ncnosib30BaHEM KOMOMHATOPUKH.

['eomerpuueckast BepoATHOCTb. CitydaliHbIi BBIOOpD TOYKM W3 (UTYpbl Ha IUIOCKOCTH, U3
OTpe3Ka U U3 JYI'H OKPY>KHOCTH.

Hcneitanne. Yenex u Heynada. Cepus ucnblTaHUR 10 mepBoro ycrnexa. Cepusi UCIBITaHUN
bepnynnu. BepositTHocTH coObITHI B cepuu ucnibiTaHU bepHyiu.

CrnyuaiiHas BeIMYMHA M paclpelelieHue BeposTHOCTEH. Maremarnueckoe OXKHMIaHUE U
mucnepcus. IlpuMepsl MaTeMaTHMYecKOro OKUIAHHUS KaK TEOPETHYECKOIO CPEIHEro 3HaYeHHs
BEIMYMHBI. MaTeMaTHUeCKOe 0XXUJaHWE M JUCIEPCUS CIy4allHOM BEIWYMHBI «UHUCIO YCIIEXOB B
CEpHUM UCHIBITAHUN bepHyum».

[TonsTHe 0 3akoHe OomnbIIMX yucen. M3MepeHne BEpOsSTHOCTEH ¢ MOMOIIbI0 4acToT. Poib u
3HaYE€HHE 3aKOHA OOJIBIITNX YKCEN B IPUPOJIEC U OOIIIECTBE.

IInanupyemsble pe3yJbTaThl

JIn4yHOCTHBIE pe3yJIbTaThI
JInuHOCTHBIE pPe3yabTaThl OCBOEHHS MPOTrpaMMbl yueOHOTO Kypca «Asredpay» XxapakTepu3yrTCs:

1) naTpuoTHYECKOE BOCIUTAHME!

IMPOABJICHUEM HMHTCPECA K MPOIIJIOMY M HACTOALIEMY pOCCHﬁCKOfI MaT€éMaTUKHU, IECHHOCTHBIM
OTHOIIEHHUEM K JIOCTHKEHUSIM POCCUHCKMX MATEMaTUKOB M POCCUICKOM MaTEMAaTUUYECKOM LIKOJIBI, K
MCIOJIb30BAHUIO ATUX JOCTHKEHHUM B IPYTUX HayKax U MPUKIAAHBIX chepax;

2) rpa:kIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME!

TOTOBHOCTBIO K BBINOJHEHUIO OOA3aHHOCTEH TpakJaHWHA U peaju3alud ero Ipas,
MPEJCTaBICHUEM O MAaTEeMaTHYECKUX OCHOBaX (DYHKIIMOHHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBICHUI,
MPOLEAYp TPakJaHCKOTO O0IecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO



ITUYCCKUX HpOGHeM, CBA3aHHBIX C MPAKTHUYCCKUM HNPUMCHCHHCM I[OCTI/I)KGHI/II\/’I HAayKH, OCO3HAHUCM
B)KHOCTH MOPaJIbHO-3THYECKUX MTPUHIIMITIOB B ICATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOW Ha AaKTHBHOE y4YacTHE B PEIICHUH MPAKTUYECKUX 3a7ad MaTeMaTHYeCKOU
HAIPaBJICHHOCTH, OCO3HAHWEM Ba)XKHOCTH MATEMATHYECKOr0 OOpa30BaHHs Ha MPOTSHKCHHH BCEl
KHU3HU JJISI YCTICITHON TPO(ECCHOHANBHON AEATEIBbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHU,
OCO3HAHHBIM BBIOOPOM U MOCTPOECHUEM HHIUBUAYATBHOW TPACKTOpUU OOpa30BaHUS W KU3HEHHBIX
IUIAHOB C Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIHTAHUE!

CIIOCOOHOCTHIO K SMOIMOHAIBHOMY U 3CTETHYECKOMY BOCIPHUATHIO MAaTEeMaTHUCCKHX
O0BEKTOB, 3a/1ad, PEIICHUH, PACCYKICHUN, YMEHHIO BHICTh MATCMATHYCCKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O TIO3HAHMS

OpHEHTALlMe B JCATEIILHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4dHBIX IMPEICTaBICHUN 00
OCHOBHBIX 3dKOHOMCPHOCTAX pPa3sBUTHUA  YCIIOBCKA, npupoasl H O6H_[eCTBa, IIOHUMAaHUEM
MaTeMaTHYeCKOW HayKH Kak Cephl YeIOBEYECKOM NeITEIbHOCTH, 3TAOB €€ Pa3BUTUS U 3HAYMMOCTH
AJId pa3BUTHA TUBUWIM3allWK, OBJIAJACHUCM SA3BIKOM MAaTCMAaTUKH U MaTeMaTHYECKOU KyJIBTypOfI KakK
CPEICTBOM TO3HAHWS MHpPa, OBJIAJCHHEM MPOCTEHIIMMH HABBIKAMH  HCCIICIO0BATEIbCKOM
JESATEeIbHOCTH;

6) puzuueckoe BocnuTaHHe, (POPMUPOBAHHE KYJIbTYPbI 30POBbSI M IMOIMOHAJIbHOIO
OJ1aronosyqus:

TOTOBHOCTBIO MPUMEHSATh MAaTEMAaTHUCCKHE 3HAHHMS B MHTEpPECax CBOETO 3J0POBbs, BEICHHS
370pOBOT0 00pasa XHM3HU (3I0pPOBOC IMHUTAHWE, COATAHCHPOBAHHBIA PEXUM 3aHSITHH W OT/ABIXA,
peryispHas (u3nveckas aKTHBHOCTh), CHOPMHUPOBAHHOCTHIO HaBbIKa pE(IICKCHUH, MPHU3HAHUEM
CBOETO MPaBa Ha OMKOKY M TAKOTO YK€ IMpaBa JPYroro 4eI0BeKa,;

7) 3K0JIOTHYECKOe BOCIIMTAHHE!

OpI/IeHTaHI/ICf/'I Ha MPUMCHCHHUEC MAaTCMAaTUUYCCKHX 3HAHUU IJi1 peIICHUA 3a7a4 B O6HaCTI/I
COXPAHHOCTH OKpY)KAalOIIel Ccpefbl, IUIAHUPOBAHMS IOCTYIIKOB W OIIEHKH KX BO3MOYKHBIX
MOCIICICTBUI JUISE OKPYXKAIOIIeH Cpeibl, OCO3HAaHHEM TJIO0ATBHOTO XapakTepa 3KOIOTHYECKHX
npoOJieM U MyTeil UX pelieHus;

8) aganTauus K M3MEHSIIOIIMMCSI YCJIOBHSIM COLHAILHOM U MPHUPOIHOI CpPebl:

TOTOBHOCTHIO K [CHCTBUSIM B YCJOBHSX HEONPEICIEHHOCTH, MOBBIILICHUIO YPOBHS CBOCH
KOMIIECTCHTHOCTH 4YCPE3 MNPAKTHYCCKYIO ACATCIBbHOCTH, B TOM YHCJIC YMCHHUC YYHUTHCA Yy APYIrHUX
JFOJIH, TPUOOpETaTh B COBMECTHOM JEATENbHOCTH HOBBIC 3HAHUSI, HABBIKM U KOMITETCHI[HH U3 OITBITA
JIPYTHX;

HEOOXOIUMOCThIO B (DOPMHUPOBAHMM HOBBIX 3HAHHI, B TOM 4Hcle (HOPMYIHPOBATH HICH,
IIOHATHUSA, THUIIOTE3BI 00 oOBexkTax u ABJICHUAX, B TOM 4YHCJIC PaHEC HCHU3BCCTHBLIX, OCO3HABATbH
ne(UIUTBI COOCTBEHHBIX 3HAHHUI M KOMIIETCHTHOCTEH, MITAHUPOBATh CBOE Pa3BHUTHE;

CIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO CHTYAIIHMIO, BOCIIPUHUMATE CTPECCOBYIO CHTYAIIHIO KaK
BBI30B, TPEOYIONIMII KOHTPMEp, KOPPEKTUPOBaTh MPUHUMAEMble pCIICHUS H JeiCTBHS,
(hopMyIIMpOBaTh U OLIEHUBATH PUCKU U MOCIEICTBUSA, GOPMUPOBATH OTIBIT.

MeTanpeamMeTrHblie pe3yabTaThl

Ilo3HaBaTebHBIE YHMBEPCAIbHBIE Y4eOHbIe 1eHCTBHUS

ba3zoBble JJjornueckue aAeMcTBUA:

o BBIABJIAATHD U xapaKTepnsoBaTL CyHIeCTBeHHI)Ie HpI/ISHaKI/I MATEMATUYCCKUX O6T)CKTOB, HOHSITHP'I,
OTHOIICHUNA MEXIy NOHATUSIMH, (OPMYIUPOBATH OINPEACTCHUS TMOHITHH, YyCTaHABIMBAThH
CYLIECTBEHHBIN MpPU3HAK KIacCU(PHUKAIMU, OCHOBAHUS JUIsl 0000IIEHUSI U CPAaBHEHUS, KPUTEPUU
MIPOBOJAMMOIO aHAJIN3a;

e BOCIpPUHHMATh, (OpMynIHpoBaTH M NpeoOpa3oBbBIBATH CYKJIEHUS: yTBEpAUTENbHbIE U
OTpHUIaTeNbHbIE, AMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE,



BBISIBJISITH MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U IPOTUBOPEUHs B (DaKTax, TaHHBIX,
HaOMIOACHUAX M YTBEP)KACHUAX, MpeagaraTb KPUTEPUM JUIsl BBIABICHHs 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

JeJIaTh BBIBOJBI C HCIIOJIB30BAHMEM 3AaKOHOB JIOTMKHM, JEOYKTHBHBIX M HMHIYKTHBHBIX
YMO3AKIJIIOYEHUH, YMO3aKIIIOUCHHUH 110 aHAJIOTUU;

pa3buparh J10Ka3aTeNbCTBA MAaTEMaTHYECKHX YTBEPXKIACHUHM (IIpsiMble M OT MPOTHBHOIO),
MPOBOJUTH  CAMOCTOSITENIBHO  HECIIOKHBIE  JTOKAa3aTeIbCTBA  MaTeMaTU4YeCKUX  (DaKTOB,
BBICTPAUBaTh AapryMEHTALMIO, MPUBOJUTH IPUMEPbl M KOHTPHIPUMEPBI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKACHUS;

BbIOMpPATh CrOCcO0 pemieHus ydeOHOW 3ajaud (CpaBHHUBATh HECKOJIBKO BapUaHTOB PELICHMS,
BbIOMpATh HanOoJIee MOIXOASIINNI ¢ Y4ETOM CaMOCTOSTEIBHO BBIZCICHHBIX KPUTEPHEB).

Ba3oBble uccienoBarejabcKkue 1ecTBUA .

WCIOJIb30BaTh BOMPOCHI KAaK HCCIIEIOBATENLCKUN HMHCTPYMEHT TO3HAHHS, (DOPMYIHpPOBATH
BOIPOCHI, (PUKCHPYIOIINE TPOTUBOPEYHE, TPOOIIEMY, CAMOCTOSTEIIBHO YCTaHABIMBAThH HCKOMOE
¥ AaHHOE, (OPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIUIO, MHCHHCE;

MIPOBOJIUTH TI0 CAMOCTOSITEIBHO COCTABJICHHOMY TUIAHY HECIIOKHBIA SKCIEPUMEHT, HEOOIbIIOEe
WCCJICIOBAHNE IO YCTAHOBJICHHIO OCOOCHHOCTEH MaTreMaTH4ecKoro OOBeKTa, 3aBUCHUMOCTEH
00BEKTOB MEXTY CO00ii;

CaMoCTOSITeNTLHO (POopMynUpOBaTh OOOOMICHUS W BBIBOJABI IO pE3yJbTaTaM IPOBEIEHHOTO
HAOJIIOICHNSI, UCCIICIOBAHMS, OLICHUBATh JOCTOBEPHOCTD MOIYYEHHBIX PE3YJIBTaTOB, BHIBOJIOB U
000011eHMIT;

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE IMPOIECCA, a TAK)KE BBIJIBHIaTh MPEINOI0KEHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pa6Gora ¢ undopmanmeii:

BBISIBIIAITh  HEJIOCTATOYHOCTh W HW30BITOYHOCTh HH(GOpPMAIMH, JAHHBIX, HEOOXOAMMBIX IS
pellIeHns 3a1a4y;

BBIOMPATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETHPOBATH WHPOPMALIHUIO PA3THIHBIX
BUJIOB U ()OPM IIPEICTABICHMUS;

BbIOMpaTh (pOopMy MpeAcTaBlieHUss HHPOPMAIMK U UIUTFOCTPUPOBATH pelIaeMble 3a/1a4l CXeMaMH,
JararpaMMaMu, MHOM rpadukoil 1 nX KOMOMHAIUSMU;

OLICHMBATh HAA&KHOCTh HMHPOPMAMU IO KPUTEPHUSIM, TMPEAJIOKEHHBIM YUYMUTEIEM WU
c(OpMyYIHPOBAHHBIM CAMOCTOSITEIBHO.

KOMMyHI/IKaTI/IBHLIe YHUBEpPCAJBHBLIC yqeﬁm,le JelCcTBUA:

BOCIPUHUMATH U (OPMYIUPOBATH CYKIEHHUS B COOTBETCTBHH C YCIOBUSIMHU U IENSIMU OOIICHHS,
SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX W MMUCHMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHHUSI 110 X0y PEIIeHHs 3a/1a4l, KOMMEHTHPOBATh MOyUYEHHBINH Pe3yabTaT;

B X071 00CYX/ICHHS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 0OCYKIaeMOM T€MBbI, TPOOIEMBI, periaeMoi
3a/lauM, BHICKA3bIBaTh WJICU, HAIICJICHHBIE HA TOUCK PEIICHHUs, COMOCTABISATh CBOMU CYXICHHS C
CYXICHHUSIMH JPYTUX YYaCTHUKOB JIUANOra, OOHapyXHBaTh Pa3jIMude W CXOJCTBO IO3UIUH, B
KOPPEKTHOI opMe GopMyTupoBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS;

MPEJCTaBIATh  PE3ydbTaThl PEIICHUS 3aJadd, OJKCIECPHUMEHTa, WCCIICIOBAHUS, IIPOCKTa,
CaMOCTOSITENTLHO BBIOUpaTh (hOpMAT BBICTYIUICHHS C YUETOM 3a7a4 MPE3CHTAllMU U 0COOEHHOCTEH
ayTUTOPHH;

MMOHUMATh U HUCIIOJIb30BATh MPEUMYIIIECTBA KOMAaHIHOW ¥ HHIMBUYaIbHOU pabOThI MPH pEIICHUH
y9eOHBIX MAaTEMAaTHYECKUX 3a/1a4;

MIPUHUMATH 11€1b COBMECTHOW AEATETHbHOCTH, IUIAHUPOBATh OPTaHU3AIMIO COBMECTHOU PalOTHI,
pacrnpenensaTh BUAbI paboT, JOTOBapUBaAThHCS, 00CYKIaTh MPOIECC U pe3yabTaT padoThl, 00001IaTh
MHEHUSI HECKOJIbKHX JTFOJICH;

Y4acCTBOBATh B TPYMIOBBIX opMax paboThl (00CYX IEHUSI, 0OMEH MHEHHUSIMH, MO3TOBBIC IITYPMBI
U JIpYTHE), BHINOJTHATH CBOIO YacTh PabOTHl U KOOPAWHUPOBATH CBOW JEHCTBUS C JOPYTHMH
qJIeCHaMHd KOMaHJIbI, OIICHMBATh KAYeCTBO CBOETO BKJIQJa B OONIMH TPOAYKT IO KPHUTEPHSIM,
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.



PeryasitTuBHble yHHBepcaJIbHbIe Y4eOHbIe AelicTBUS

Camoopranuszaums:

e  CaMOCTOATENILHO COCTaBJATH IJIaH, AJTOPUTM peIIeHUs 33Ja4u (WIM €ro 4acTh), BHIOMpATh
crnoco0 pemeHuss ¢ y4€TOM MMEIOUIMXCS PECypcoB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh M KOPPEKTHUPOBATH BAPUAHTHI PEHICHUH C y4ETOM HOBOM HH(OPMAIIHH.

CaMOKOHTPOJIb, JMOIHOHAJIbHBIH HHTEJIEKT:

e BIAJETh CIOCOOAMH CaMOIPOBEPKH, CAaMOKOHTPOJS Tpolecca M pe3yiabTara peHICHUs
MaTeMaTUYECKOH 3a7auu;

e MpEABUAETb TPYAHOCTH, KOTOpPbIE MOI'YT BO3HUKHYTh IIPU PpELICHUM 3aJa4d, BHOCUTH
KOPPEKTHBBl B JI€TEIbHOCTh HAa OCHOBE HOBBIX OOCTOATENBCTB, HAaWJEHHBIX OIINOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

e OLEHUBaThb COOTBETCTBHE pE3yJbTaTa JCATCIBHOCTH IIOCTABJICHHOM LEIM U YCIOBHSM,
OOBSICHATH IPUYMHBI JOCTHKEHHSI I HETOCTHMIKEHUS €)M, HAXOIUTh OUIMOKY, 1aBaTh OLEHKY
IPUOOPETEHHOMY OIBITY.

IIpenmeTHble pe3yJibTaThl 0CBOECHHS IPOrPaMMBbl YUeOHOT0 Kypca «AJredpay.

IIpeaMeTHbIe pe3yabTaThl OCBOEHUS NMPOrPaMMbl YU4eOHOI0 Kypca K KOHIY 00yueHusl B
7 kJ1acce

Yuciia 4 BbIYMCICHUS.

BemonHATh, coderas yCTHbIE W NHUCHMEHHBIE NPUEMBI, apu(METHUECKUE JEHCTBHS C
palMOHAIbHBIMU YU CIAMHU.

HaxoauTe 3Ha4eHUs1 YHCIOBBIX BBIPAXECHUHN, IPUMEHSTH Pa3HO00Opa3HbIe CIIOCOOBI U MTPUEMBI
BBIUUCIICHUS 3HAUCHUH APOOHBIX BBIPAXKEHUH, COIEPKAIUX OOBIKHOBEHHBIE U IECSITUYHbIE TPOOH.

[lepexoauth OT OmHOW (OPMBI 3aIMCH YHCENT K JIpYyroil (mpeoOpa3oBHIBAThH NECATUYHYIO
IpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JECATHUHYIO
po0Bb).

CpaBHUBaTh U YIOPSAJ0YNBATE PALIMOHANIBHBIE yncia. OKpYyIIATh YuCla.

BBINOMHATE NPUKUAKY M OLIEHKY PE3YJIbTaTa BBIYHUCICHUW, OLEHKY 3HAYEHUN YHCIIOBBIX
BBIPAKCHUI. BBINOIHATE NENCTBUS CO CTENEHSAMHU C HaTyPAJIbHBIMU [TOKA3aTEIISAMU.

IIpuMeHATh NpU3HAKK JEIUMOCTH, Pa3I0KEHUE Ha MHOKHUTEIN HATYPAIBHBIX YHCEIL.

Pemate MNpakTUKO-OPUCHTUPOBAHHBIE 3aJa4d, CBA3aHHBIE C OTHOUICHUEM BEIUYUH,
MIPONOPLIMOHAIBHOCTBIO BEIMYMH, NMPOLEHTAMHU, UHTEPIPETUPOBATh PE3YJbTAThl PELICHUs 3aAad C
y4€TOM OrpaHUUYEHHH, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBIX OOBEKTOB.

AuredpanyecKkune BbIPaKeHHS.

Hcnonp3oBaTh anredpandeckyro TEPMUHOJIOTHIO U CUMBOJMKY, MPUMEHATh €€ B IpoIlecce
OCBOEHHUS y4yeOHOro MaTepuaa.

Haxonuth 3HaueHNs OyKBEHHBIX BBIPQXKEHUN MTPH 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BeinonHaTe npeoOpa3oBaHus LIEJIOr0 BBIPAKEHHS B MHOTOWIEH MPUBEACHUEM IOA00HBIX
CllaraeéMblIX, paCKpbITHEM CKOOOK.

BbINOMHATE yMHOKEHHE OAHOWIEHA HA MHOIOWIEH U MHOTOYJIEHA HA MHOTOYJIEH, IPUMEHSATh
(dhopMyIbl KBaZpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcymiecTBIATh pa3iokeHue MHOTOUJICHOB HA MHOXKUTENIH C TOMOIIBIO BEIHECEHHS 32 CKOOKHU
00I1Iero MHOXKUTEIS, TPYIITUPOBKHU ClIaraeMbIX, IPUMEHEHHS (OpMYI COKPALIEHHOTO YMHOXKEHUS.

[TpumeHsTh TpeoOpa3oBaHuss MHOTOUYWICHOB JJIsl PEIICHUs PA3IMYHBIX 3a/1a4d U3 MaTEeMaTHKH,
CMEXHBIX IIPEAMETOB, U3 PEAIbHON IIPAKTUKH.

Hcnonb30BaTh CBOICTBa cTeMEHEH C HATypalbHBIMU IOKAa3aTeSIMHM JUIsl MpeoOpa3oBaHUs
BBIPAKCHUM.

YpaBHeHUS H HEPABEHCTBA.



Pemwlats nuHEHHBIE ypaBHEHUs C OJHOM IEPEMEHHOW, IPUMEHss IIpaBUja IEPEeXoAa OT
UCXOJHOTO YPAaBHEHUS K PaBHOCHIBLHOMY eMy. IIpoBepsTs, ABIIAETCS JIM YMCIIO KOPHEM yPaBHEHUS.

[TpumeHsTH rpaduvyeckre METOIbI P PELICHUN JIMHEHHBIX YPABHEHUN U UX CUCTEM.

[TonOupars npumepsl map 4ucen, SBIAIOLMXCA PEIIEHUEM JIMHEHHOIo ypaBHEHMs C ABYMS
[IEPEMEHHBIMHU.

CrpouTh B KOOPAMHATHOH IJIOCKOCTH I'pad UK JIMHEHHOIO YpaBHEHUS C ABYMS IIEpEMEHHBIMH,
MOJIB3YSICh TPaMKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUSI.

Pemars cuctembl IByX JMHEWHBIX YPaBHEHM C JByMs II€PEMEHHBIMU, B TOM YHCIE
rpaduuecKu.

CocraBnATh M peniarh JMHEWHOE YPAaBHEHHME WJIM CUCTEMY JIMHEHHBIX YPABHEHHMM IIO
YCIJIOBHIO 33]1a4, UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 33J1a4y IIOJIy4CHHBIN PE3YJIbTAT.

DyHKIHH.

N300paxaTh Ha KOOPAMHATHOM MPSAMOM TOUKH, COOTBETCTBYIOLIUE 3aJaHHBIM KOOPAUHATAM,
Jy4H, OTPE3KH, UHTEPBAJIbI, 3alIMCHIBATH YHNCIOBBIC IPOMEKYTKU Ha alreOpandecKkoM s3bIKE.

OtmeudaTh B KOOPAMHATHOM TUIOCKOCTH TOYKH IO 33JJaHHBIM KOOpJAUHATAM, CTPOUTH rpadpuku
muHEeWHBIX QyHKIMH. CTpouTh rpaduk GyHKINUU y = [X|.

OrnuceiBaTh ¢ MOMOUIBIO (YHKIMI U3BECTHBIC 3aBUCUMOCTH MEXKIYy BEJIMYUHAMU: CKOPOCTH,
BpeMsI, pPacCTOSTHUE, [IEHa, KOJIMIECTBO, CTOMMOCTb, TPOU3BOUTEIILHOCTD, BpeMsi, 00BEM pabOoTHI.

Haxoauts 3HaueHue GyHKINH 110 3HAYCHUIO €€ apTryMeHTa.

[Tormmate TpaduYecKuil crocod MpeAcTaBICHUS W aHalW3a WHQPOpPMAIUU, W3BJICKATH U
HUHTEPIPETUPOBATH HHPOPMALIHIO U3 TPadUKOB peaIbHBIX MPOIECCOB U 3aBUCUMOCTEH.

CraTucTHKa ¥ TeOpHUs BEPOATHOCTEH

Uwurate nHGOpMAIIHIO, TIPEJCTABICHHYIO B TA0JIUIIAX, HA JUAarpaMMax, MPEACTABIISATh JaHHBIC
B BHUJAE TaOJMI], CTPOUTHh AHArpaMMbl (CTOJOUKOBBIE (CTONOUYATHIE) WU KPYTOBBIE) MO MaccHBam
3HA4YCHU.

OnucelBaTh ¥ HMHTEPHPETUPOBATH pealbHBIC YHWCIOBBIE JaHHBIC, MPEACTAaBICHHBIE B
Ta0JIMIax, Ha JUarpaMmax, rpadukax.

Hcnonp3oBaTh Ui OMHCAHHUS JAHHBIX CTATUCTUYECKHE XapaKTEPUCTHKHU: CpelHee
apudmeTnueckoe, MearaHa, HAUOOJIbIIICEe U HANMEHBIIIEE 3HAYCHHUS, pa3Max.

HmeTh mpecTaBlieHne O CIy4aiiHOH U3MEHYMBOCTH Ha MpUMeEpax IeH, PU3NUIecKuX BEIHUrH,
AHTPOTIOMETPUYCCKHX JTAHHBIX, UMETh MPEJICTABIICHUE O CTATHCTUYCCKON YCTOWIMBOCTH.

IIpeaMeTHbIe pe3yabTaThl OCBOEHUS MPOrPaMMbl YUeOHOI0 Kypca K KOHIY 00yueHusi B
8 kaacce

Yucjia ¥ BLIYMCIEHHAS.

Hcnonp3oBaTh HavalbHBIE TMPEJACTABICHUS O MHOXXECTBE JEHCTBUTENBHBIX YHCEN IS
CpPaBHEHHUS, OKPYIJICHHS M BBIYUCICHUH, U300pakaTh JEHCTBUTENbHBIE YHCIAa TOYKAMU Ha
KOOPAMHATHOU IIPSIMOA.

[TpumeHsTh MOHATHE apU(PMETUYECKOTO KBAJIPATHOTO KOPHS, HaXOIUTh KBaJpaTHBIE KOPHHU,
UCTONB3YS TIpU HEOOXOTUMOCTH KalbKYNIATOP, BBHIMOJTHATH MpPeoOpa3oBaHMsl BBIPAKEHUH,
coJiepKalnX KBaJpaTHbIe KOPHU, UCTIOJB3Ys CBOMCTBA KOPHEH.

Hcnonp3oBarh 3amucu OONBIIMX W MaJBIX YHCET C TOMOIIBIO JCCATHYHBIX Jpo0Oed
crererei yucima 10.

AuredpanyecKkue BbIpasKeHUsl.
[IpuMeHATh TOHATHE CTEMEHW C LENbIM I[OoKa3aTeJeM, BBINOJHATh IpeoOpa3oBaHus
BBIpAXKEHUI, CO/Iep KAIUX CTEIIEHU C LIeJbIM [T0Ka3aTesIeM.



BEINONMHATE TOX/IECTBEHHBIE TPE0OpPa30BaHUs PALIMOHATIBHBIX BHIPAKEHUIH HA OCHOBE MPaBHUII
JeUCTBUI HAaJl MHOTOYWIEHAMH U alnreOpanyecKuMHu ApoOsMu.

PacknanpiBaTh KBagpaTHBIA TPEXUIIECH HA MHOKUTEIIH.

[TpuMensaTh peoOpa3oBaHUs BBIPAXKEHUHN Ul PELICHUS PasjIMYHBIX 3a7ad U3 MaTeMaTHKH,
CMEXHBIX IIPEAMETOB, U3 PEAIbHON IIPAKTUKH.

YpaBHeHus1 U HepaBeHCTBA.

Pemate nuHelHble, KBaJpaTHbIE YpaBHEHUS M PallMOHAIbHbIE YpaBHEHHUsS, CBOAALIMECH K
HUM, CUCTEMBI IByX YPaBHEHUH C IBYMsl [IEPEMECHHBIMH.

[TpoBoauTh mpocTeiiine UCCIeOBaHUS ypaBHEHMH M CHUCTEM ypaBHEHHH, B TOM 4YHCIE C
NpUMEHEHHEM TpaUuecKuX IMpeICTaBleHU (yCTaHABIUBAaTh, UMEET JM YpaBHEHHE WM CHUCTEMa
YpaBHEHHH peLIeHHUs], €CIIU UMEET, TO CKOJIBKO, U IIpoyee).

[Tepexoauts OT ClIOBECHOM (HOPMYITUPOBKH 331a4H K €€ anreOpandeckoil MoIeIH ¢ TIOMOIIbIO
COCTABJICHUS] YpPaBHEHMS WM CUCTEMbl YypaBHEHMH, WHTEPIPETHUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/lauyd IIOJy4EHHBI pe3ynbTar. [IpUMeEHATh CBOMCTBA YHCIOBBIX HEPABEHCTB IS
CpaBHEHMsI, OLICHKH, pellaTh JMHEHHbIE HEPABEHCTBA C OJAHOI MEPEMEHHOM M MX CHCTEMbl, 1aBaTh
rpadUyecKyro WITOCTPALNIO MHOXKECTBA PEILICHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUHH.
[ToHumaTh ¥ UCHOIB30BaTh (DYHKIMOHAJIBHBIC MOHATUS U SI3bIK (TEPMUHBI, CUMBOJUYECKUE
0003HaYCHHS), OMPEACTATh 3HAYCHHWE (PYHKIUH IO 3HAYCHUIO apryMEHTa, ONpEACIsATh CBOMCTBA

¢byHKIMH Mo e€ rpaduKy.
CrpouTtsb rpaduku dJIeMeHTApHBIX (YHKINN BUIA:
k
OyHKIIMU y = —, ¥ = X2,y = X3,y = V/x—y=|X|. onuchIBaTh CBOICTBA YHCIIOBOIL byHKIIUN
X

1o e€ rpaduky.

CTaTHCTHKA H TeOpHs BEPOSITHOCTEH

W3BnekaTh U npeoOpa3oBbIBaTh MHPOPMALIUIO, NIPEJICTABIECHHYIO B BUAE TaOJMIl, AUArpamM,
rpaduKoB, MIPEICTaBIATh JaHHBIE B BUJE TaOIMIL, AMarpaMm, rpauKoB.

OnuceiBaTh JaHHBIE C MOMOUIBIO CTATUCTUYECKUX IOKA3aTelel: CpelHUX 3HAuE€HUH U Mep
paccenBaHus (pa3Max, JUCTIEPCHS U CTaHIaPTHOE OTKJIOHEHHE).

HaxoauTh 4acTOThI YMCIIOBBIX 3HAYEHHUI U 4aCTOTHI COOBITUM, B TOM UYHUCIIE MO pEe3yJibTaTaM
M3MEPEHUI 1 HAOIOICHUH.

HaxonuTh BEpOATHOCTH CIy4alHBIX COOBITMH B OIBITaxX, 3Has BEPOSTHOCTH JIEMEHTapHBIX
COOBITHI, B TOM YHCIIE B OINBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH.

Hcnonb3oBate rpaduyeckue MOJIENU: JIEPEeBO CIyYalHOrO SKCIEpPUMEHTa, JHarpaMMbl
Ditnepa, yncioBas npsmasi.

OnepupoBaTh TMOHATUSMHU: MHOKECTBO, IOJAMHOXECTBO, BBIMOJHATH OINEpallMd  HaJ
MHO>KECTBaMHU: O00bEIUHEHHE, IepeceueHue, MAOIMOJIIHEHUE, NEePEeUYHUCIiTh 3JIEMEHTbl MHOXECTB,
MIPUMEHSTh CBOMCTBA MHOXECTB.

Hcnonp3oBath rpaduyueckoe NpeacTaBieHue MHOKECTB U CBA3EH MEXAy HUMU IS ONUCAHUS
MIPOIIECCOB U SIBJICHUH, B TOM YHCJIe IIPHU PELLICHUHU 3aa4 U3 IPYTUX YUeOHBIX IPEIMETOB U KYpCOB.

IIpenmeTHble pe3ybTaThl 0CBOEHUSI MPOrpaMMbl Y4eOHOr0 Kypca K KOHIy 00y4YeHUsl B
9 kjacce

Yuciia 1 BLIYUCICHUSA



CpaBHMBaTh W YIOPSJAOYMBATh pPAalMOHAIBHBIE W HMpPPALMOHAIbHBIE 4YHCIIA. BBINOIHATH
apupMeTHYeCcKre JeHCTBUS C pallMOHATILHBIMHU YUCIIAMH,

coueTasl yCTHbIE M IHMCBbMEHHBIE NMPHUEMBI, BBINOJIHATH BBIYMCIEHUS C HPPALMOHAIbHBIMU
YHCIIaMU.

HaxonuTh 3HaueHus creneHeil ¢ LenbIMU MOKa3aTeNssMU M KOPHEW, BBIYMCIATH 3HAUCHUS
YHUCJIOBBIX BBIPAXKECHUN.

OKpyIJATh JEHCTBUTEIBHBIE YUCIA, BBIIOJIHATh NPUKHUIKY PE3yJIbTaTa BEIYMCICHUM, OLICHKY
YHUCJIOBBIX BBIPAXKEHUN.

YpaBHeHus1 1 HEPABEHCTBA

Pewmats nuHENHHbIE M KBaApaTHbIC YPABHEHUS, YPABHEHUS, CBOASIIMECS K HUM, IIPOCTEUILINE
IpOOHO-pAaLlOHAIbHBIE YPABHEHHMS.

Pemwate cucremsl JBYX JIMHEWHBIX YPAaBHEHHMU C JIBYMsI IIEPEMEHHBIMM U CUCTEMBI JIBYX
YPaBHEHHH, B KOTOPBIX OJJHO YPABHEHUE HE ABJIACTCSA TUHEUHBIM.

PemaTs TexkcToBBIE 33aUn aNreOpanyecKuM CrocoOOM C MOMOUIbIO COCTaBJICHUS YpaBHEHUS
WM CUCTEMBI IBYX YPABHEHUH C IBYMS [IEPEMEHHBIMH.

IIpoBOINTE MPOCTEHIINE UCCIENOBAHMUS YPABHEHUN M CHCTEM YPaBHEHHU, B TOM YHUCIE C
IIPUMEHEHHEM TpaUuecKuX IMpeJCTaBIeHU (ycTaHaBIMBaTh, UMEET JM YpaBHEHUE WJIM CHUCTEMa
YpaBHEHUM pEILIEHUs, €CIIU UMEET, TO CKOJIbKO, U ITPOYEE).

Pemate MHeHHBIE HEpaBEHCTBA, KBAJpaTHbIE HEPAaBEHCTBA, H300pakaThb peELICHHE
HEPABEHCTB HA YMCJIOBOW MPSAMOM, 3alMCBIBATh PELIEHUE C IIOMOLIBIO CHMBOJIOB.

Pemarb cucTemsl JIMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIIOYAIOIIME KBAJIpaTHOE
HEPAaBEHCTBO, M300pa)kaTb PELICHHUE CHCTEMbl HEPABEHCTB HA YHUCJIOBOM NpPSIMOMN, 3alKCHIBATh
pELIEeHNE C IOMOILBIO CUMBOJIOB.

Hcrnonb30BaTh HEpABEHCTBA [IPU PELICHUH PA3JIMYHBIX 3a/1a4.

DOyHKIUHA
Pacno3naBath (GyHKIIMU M3ydyeHHBIX BUAOB. [0Ka3bIBaTh CXEMaTHYECKH PACIONIOKEHHE Ha

k
KOOPJIMHATHOM TUTOCKOCTH IpapuKoB PYHKIIHIA BUIA: y = V= kx+b,y= £x,y= x5 y = x%

y=vx,y=|x|, y=kx?+bx + C B 3aBHCHMOCTH OT 3Ha4eHMI KOA((PUIMEHTOB, ONMHCHIBATH
CBOMCTBa (PyHKIIHIA.

Crpouth u wu300pakaTh CXEMaTHYECKH TIpa@UKy KBAaApPATUYHBIX (QYHKIMHA, ONHUCHIBATh
CBOMCTBA KBa/IpaTUYHBIX (QYHKIMHA MO UX rpaduKam.

Pacno3naBate KBaapaTHUHYIO QYHKIUIO 10 (OpMye, IPUBOAUTH MPUMEPH KBaIPATUIHBIX
GyHKUIMN U3 peallbHON KU3HU, GU3UKU, TEOMETPHUH.

YucnoBbie MOCIEI0BATEILHOCTH H IPOrPeCcCUH

PacrioznaBath apupMeTHUECKYI0 M T€OMETPUYECKYIO0 HPOrPECCUU MpPH Pa3HBIX CHOCO0ax
3a/laHusl.

BBITIONTHATE BBIYMCICHUS C HUCIONB30BaHHEM (OpMyT N-ro 4jaeHa apupMETHYECKOH U
TrE€OMETPUUECKOI MPOTrPECCUM, CyMMBI IIEPBBIX N YJICHOB.

N306paxarh 4ieHbl MOCIeI0BAaTeIbHOCTH TOUKaMH Ha KOOPJMHATHOMN MJIOCKOCTH.

Pemats 3amaun, cBsI3aHHBIE C YMCIIOBBIMM IIOCJIEN0BAaTENbHOCTSIMYU, B TOM YHCIE 33Ja4d U3
peayIbHOM JKU3HHM (C UCTIOIB30BAaHUEM KAJIbKYJISATOPA, HIU(PPOBBIX TEXHOJIOTHU).

CTaTHCTHKA U TeopHs BePOSITHOCTEH

W3BnekaTh 1 npeoOpa3oBbIBaTh HHPOPMALINIO, PEIACTABICHHYIO B PA3JIMYHBIX HCTOYHHUKAX B
BUJIE TaOIHII, JUarpamMmm, rpaduKoB, MPeACTaBIATh JaHHbIE B BUJIE€ TaOIUL], TUarpamm, rpauKos.

Pemate 3amaun opraHM30BaHHBIM MHEepeOOPOM BapHUaHTOB, a TaKXkKe C HCIOJb30BAaHHEM
KOMOHMHATOPHBIX MPaBUJI U METOJIOB.



Hcnonb3oBarh omnucareabHble XapaKTEPUCTUKHU IS MAacCHMBOB YHCIIOBBIX JIaHHBIX, B TOM
YUCJIE CPEAHUE 3HAUEHUS U MEPBI PACCEHBAHMUS.

HaxomuTh 4acTOThl 3HAYEHUH M YaCTOTHI COOBITHS, B TOM YHCIIE TOJB3YSICh PE3yJIbTaTaMu
MPOBEACHHBIX U3MEPECHUN U HAOTIOICHUH.

HaxomuTh BEpOSTHOCTH CIy4ailHBIX COOBITUN B M3yYCHHBIX OIBITAX, B TOM YHCIIE B OIBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITUAMH, B CEPUAX HCIBITAHUNA JIO TEPBOrO YCIiexa, B
cepusxX UcnblTaHul bepHyiu.

NmeTs ipeacTaBiieHUE O Clly4allHOM BEJIMYMHE U O PACIPE/IeICHUN BEPOSATHOCTEH.

HmeTrs mpeacTaBieHUE O 3aKOHE OOJIBIIUX YHCEN KaK O MPOSBICHUU 3aKOHOMEPHOCTH B
CITy4aitHOM M3MEHUYMBOCTH U O POJIA 3aKOHA OOJIBIIMX YUCEN B PUPOJIC U OOIIIECTBE.



TeMaTHuyeckoe IVIAHUPOBAHHE

7 kaacc
o Koun-Bo W3 HUX
n/m Tema 4acoB K.p
1. [ToBTOpEeHUE 2
2. J{poOu 1 npo1eHTHI 11 2
3. [Ipsimast u oO6paTHas MPONOPITMOHATBLHOCTH 8 1
4. | Brenenue B anredpy 8 1
S. YpaBHeHuUst 11 1
6. Koopaunate! 1 rpaduxu. 12 1
7. CBOJICTBa CTENIEHU C HATYPAJIbHBIM [10KA3aTEIEM 9 1
8. MHorousneHsl 16 1
9. PasnoxeHne MHOrouwieHa Ha MHOYKUTEIIN 17 1
10. | YacroTra u BEpOSITHOCTh 6 1
11. | IloBTOpeHue 2
HToro: 102 10
8kuacc
0 Koun-Bo W3 HHAX
n/n Tema 4acoB Kop
1. IToBTOpEeHUNE 2
2. Anrebpandeckue 1poou 22 2
3. KBanpatHble KopHU 17 1
4, KBanpatHsie ypaBHeHUs 20 1
S. Cucrembl ypaBHEHUN 18 1
6. OyHKIMH 14 1
7. BeposTHOCTB U cTaThCTHKA 3) 1
8. IToBTOpeHue 4
Hroro: 102 7
9 k1ace
No Kon-Bo U3 HUX
n/n Tema 4acoB Kp
1. Hepasenctaa 19 2
2. KBanpatnunas ¢pyHkims 20 1
3. YpaBHEHUSI U CUCTEMBI ypaBHEHUN 25 1
4 Apudmernueckas U reoMeTpuyecKas 17 1
Iporpeccuu
5. CraThCcTHYECKHE UCCIIENOBAHNS 6
6. IToBTOpEHME 15 1
HTroro: 102 6
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