Mopgnucan: CongaTtkvHa Enexa
BukTopoBHa

DN: C=RU, OU=W.0. aupeTtopa
wkonbl, O=MKQOY lNany3nHckas
OLLU, CN=ConpgatkuHa Enena
BurkTopoBHa,
E=shkolapapuzy@yandex.ru
OcHoBaHue: S ABnsitoCch
aBTOPOM 3TOrO [JOKyMeHTa
MecTononoxeHve: Mecto
nognucaHus

[ata: 2023.10.16
14:53:46+04'00'

Paccmorpeno
Ha 3acefjaHun
TIe/JarOruyecKoro coBeTa

Iporokonm Neg ot

«2i» __pf 2023r.

MYHUIUIIATIEHOE KA3EHHOE OBIIEOBPA3OBATE/ILHOE YUPEXIIEHUE

HBHYSI/IHCKHH OCHOBHaAfl MIKOJ/Ia

«Cormacopano» YTBepxaaro

7 0RAHI
3am. 1.0. ;upexropa o YBP W. 0. mup, N K 8N HHCKOH O11
'76[1,/'//'/4 Iokyposa O.C.
h_0F  2023r
PABOYASI ITPOI'PAMMA

0 MaTeMarHKe
(0a3oBBIii ypoBens)

7 KJ1acc

Yuebnukn: «Asre6pa» FO.H. Maxaperues, H.I"MuH/t0koB u zp. IIpocBenterue, 2021

«BepostHocTs 1 cratictukay 1P, Beiconkuit, 11.B. metxo. IIpoceemenye, 2023

Konuuecmeo uacos e vedeto 4 uacos
Obvém npoepammbi: 134 uacos
Cpox peanusayuu: 1 200

Cocrasurens: Aparoa Amxenka Barnepresna

yUHuTe/b MaTeMaTHKU

¢. ITarryssl, 2023 rog



IHOACHUTEJIBHASA 3AIINCKA

Anrebpa SBJISIETCS OJHUM W3 OINOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
oOecrieunBaeT U3y4eHHe IPYruxX ITUCHUILUINH, KaK €CTeCTBEHHO-HAYYHOI0, TaK U TyMaHUTapHOTO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAUMO AJIs MPOJOKEHHUsS 00pa30BaHusl U B MOBCEAHEBHON XKU3HU.
PazButne y oOydaromuxcs HaydyHBIX TPEACTABICHUH O TPOMCXOXKIEHUH M CYIIHOCTU
anredpandeckux aOCTpakiui, CrnocoOe OTPaKCHHS MATEeMATHYECKOW HAyKOW SBICHHA U
MPOLECCOB B MIpHUpOJEe U OOIIECTBE, POJIM MATEeMATUYECKOTO MOJICTHPOBAHUS B HAyYHOM
MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (hOPMUPOBAHHIO HAYYHOIO MHPOBO33PEHUSI M KAuecTB
MBIIICHHSI, HEOOXOAMMBIX JJISl aJalTallid B COBpPEMEHHOM mudpoBom obmecTtBe. M3yuenue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHUS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTh CBOU
NENCTBUS U BBIBOJBI, GOpMYyIUpOBaTh yTBepkaeHUs. OcBOeHHE Kypca anredpbl o0ecreurnBaeT
pa3sBUTHE JIOTHYECKOTO MBIIICHUS OOYYalOUIMXCSA: OHM HCIONB3YIOT JIEAYKTUBHBIE U
UHIYKTHBHBIE PACCyXACHUs, 0000IIeHNe M KOHKPETH3alUIo, abCTparupoBaHUE W AHAJIOTHIO.
OOyuenue anreOpe MpeaAnonaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSITENBHON NeATeIbHOCTH
oOydaromuxcsi, TOSTOMY CaMOCTOSITEIbHOE  pEIIeHUE 3aJad  SBJSeTCs — peaju3anueit
JeSITeILHOCTHOTO TMPUHIINTIA 00yJIeHUSI.

B crpykrype mnporpammbl y4eOHOro Kypca «AnredOpa» s OCHOBHOTO OOIIEro
0o0pa3oBaHUsl OCHOBHOE MECTO 3aHHUMAIOT COJep)KaTelbHO-MeTonuYeckue auHuM: «Yucna u
BBIUUCIICHUSY, «ANreOpandyeckue BBIpAXKEHUS», «YPaBHEHHUS U HEpaBEHCTBa», «DyHKIHM.
Kaxnas u3 3Tux comepkaTenbHO-METOAMYECKHIX JIMHUI pa3BUBACTCS HA MPOTHKECHUH TPEX JIeT
U3y4eHHs Kypca, B3aUMOJICHCTBYS C IPYTMMH €To JIMHUSMH. B Xo/1e n3ydeHus: yueOHOTO Kypca
00y4JaroIUMCsl TPUXOAUTCS JTOTHUYECKH PACCYkAaTh, UCIOIB30BATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBsI3U ¢ 3TUM B mporpammy y4eOHOTo Kypca «Anredpay BKIOYEHBI HEKOTOPHIE OCHOBBI
JIOTHKH, TPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3/eiax MaTeMaTHYecKoro oOpa3oBaHUS H
CHOCOOCTBYIOIIHE OBJIAICHUIO 00yJaIOIIUMUCS OCHOB YHUBEPCATBHOTO MAaTEMaTHYECKOTO S3BIKA.
ConepxaTebHOM M CTPYKTYPHOHM OCOOEHHOCTBIO y4eOHOTO Kypca «AnreOpay» SBISIETCS €ro
WHTETPUPOBAHHBIN XapakTep.

Copneprxanue JIMHUM «HuCIa U BBIYUCICHUS CITY>KUT OCHOBOM JUTSl 1albHENIIIEr0 U3Y4EeHUs
MaTeMaTHKH, CIOCOOCTBYET Ppa3BUTHIO y OOyYarOIIUXCS  JIOTHYECKOTO  MBIIUICHHS,
(bOpMHpPOBAHNIO YMEHHSI TOJB30BAThCS ANTOPUTMAMHM, a TAK)Ke MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJMMBIX JJIsi MOBCEJHEBHOHN XHM3HHU. Pa3BUTHE MOHATHA O YMCIEe Ha YpPOBHE
OCHOBHOT'O 00Ilero oO0pa3oBaHUsl CBSI3aHO C pPAllMOHAIBHBIMU U UPPALMOHATIBHBIMH YHCIAMH,
(dhopMHUpPOBAHUEM TIPEACTABICHUIN O NEHCTBUTEIHHOM 4HMCie. 3aBEPIICHUE OCBOCHUS YHUCIOBOM
JMHUU OTHECEHO K CpeHeMY o01IeMy 00pa30BaHHUIO.

Conepxanue JByX anreOpayeckux JHMHUH — «AJnreOpanyeckue BBIPAKEHUS» U
«YpaBHEHUS M HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHMIO Y OOYUAIOIIMXCS MATEMATUYECKOTO
amrmapara, HeOOXOJMMOTO JUTS PELIeHHs 3a7ad MaTeMAaTHKH, CMEXKHBIX MPEAMETOB U MPAKTUKO-
OpPHUEHTHPOBAaHHBIX 3a7ad. Ha ypoBHe OCHOBHOTro oO0Imiero o0Opa3oBaHHs y4eOHBIM MaTepuai
IpYNIUpYyeTcs BOKPYT pAalMOHAIBHBIX BBIpOKEHHH. Asnredpa JeMOHCTpUPYET 3HAYeHHE
MaTeMaTHKH KaK sI3bIKa JJIS TOCTPOCHUS MAaTeMaTHYECKUX MOJEJeH, ONMHUCaHUs MPOLECCOB U
ABJIEHUHN peallbHOTO Mupa. B 3amaun oOydeHus anreOpe BXOAST TakXke AajbHEiIIee pa3BUTHE
QITOPUTMUYECKOTO  MBINUICHUS, HEOOXOAWMOTO, B YaCTHOCTH, JJII OCBOGHHS Kypca
UHPOPMATUKK, M OBJAJCHHE HaBBIKAMU JEAYKTUBHBIX paccyxnaeHuil. I[IpeoOpazoBanue
CHUMBOJIBHBIX (POPM CITIOCOOCTBYET Pa3BUTHIO BOOOPAKEHUS, CIIOCOOHOCTEH K MaTeMaTHUECKOMY
TBOPYECTRBY.



Copepxanne  (QyHKIMOHAIbHO-TpadUYECKOW JIMHMM  HAalEJIeHO Ha  [OJIy4eHHe
00yJarmuMuUCs 3HaHUH 0 QYHKIMIX KaK BaXKHEUIIIeH MaTeMaTHUECKON MOJIENN JJIsl OTIMCAHUS U
UCCIICIOBaHUS PAa3HOOOPA3HBIX MPOLIECCOB W SIBICHHH B mpupoae U odmiectBe. M3ydenue
MaTepuaia CHocoOCTBYeT pAa3BUTUIO Yy OOYYalOIIMXCS YMEHHS HCIIONb30BaTh pPa3InyHbIC
BBIPA3UTEIbHBIE CPENICTBA SI3bIKA MaTEMaTHUKU — CIIOBECHbIC, CUMBOJMYECKHUE, rpaduueckue,
BHOCHUT BKJIaJ] B (YOpMUPOBAHHE TPEACTABICHUN O PO MAaTEMATUKU B PA3BUTHH IUBIWIN3ALUHN U
KYJIbTYpBI.

CormacHo yuyeOHOMY IUIaHY B 7 Kjacce M3y4yaeTcs y4yeOHBIM Kypc «Anredpa», KOTOpBIi
BKJIFOYAET CJEAYIOIIME OCHOBHBIE pa3felibl coaepkaHua: «Yuciaa U BBIYHUCICHUAY,
«AnreOpandeckue BEIpOKEHUS», «Y paBHEHUSI U HEPABEHCTBAY, «DYHKITUN Y.

[Ipenmer "BepositTHocTh M cTaTHCTUKA" SBISETCS pasnenoM kypca "Martemaruka'. PabGogas
nporpaMma 1o npeamery "BeposiTHOCTb U cTaTucTuka" 11 o0ydaromuxcs 7 kiacca pa3padboTana
Ha ocHoBe DeiepalIbHOTO rOCYAapCTBEHHOT0 00pa30BaTEIbHOIO CTaHapTa OCHOBHOTO OOIIETO
o0pa3oBaHMsi C Y4YCTOM H COBPEMEHHBIX MHUPOBBIX TpeOOBaHUMN, MPEIBIBISIEMbIX K
MaTeMaTHYeCKOMy OOpa3oBaHHIO, W TPaJAULUNA POCCHICKOro 0Opa3oBaHMs, KOTOpHIE
o0ecreynBarOT OBJQJCHUE KIIOYEBBIMU KOMIIETECHIIUSIMU, COCTABIISIOIIMMUA OCHOBY JUIS
HENPEPHIBHOTO O00pa30BaHUSI W CaMOPA3BHUTHUS, a TakKe LEIOCTHOCTh OOIIEKYIbTYPHOTO,
JUYHOCTHOTO M TIO3HABATENBLHOTO DPa3BUTHUS OOydaromuxcs. B mporpamme yuyTeHbl HIEU U
nonokenus Konuenmuu pa3sutus MatemaTuueckoro oopasosanust B Poccuiickoit denepanuu. B
snoxy nudpoBoil TpaHchopmalu Bcex chep UeT0BEUECKOM NeATeTbHOCTH HEBO3MOXKHO CTaTh
00pa30oBaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30BOM MaTeMaTU4YECKOH MOATOTOBKHU. YKE B
LIKOJIE MATEMATUKA CIY>KUT OIMOPHBIM MPEIMETOM ISl U3YUYEHUS] CMEXHBIX JUCLUUILINH, a TI0Ciie
IIKOJIBl PEAIbHOM HEOOXOAMMOCTBIO CTAaHOBUTCS HEMpPEphIBHOE OO0pa3oBaHHE, YTO TpeOyeT
MOJTHOIICHHON 0a30BOil 001e00pa3oBaTebHON MOATOTOBKHA, B TOM YHCJIE U MAaTEMaTHYECCKOU.
OT0 O0O0YyCIOBIGHO TEM, 4YTO B HAIIM JHA pAcTeT 4YHUCIO Npodeccuil, CBA3aHHBIX C
HETIOCPEJCTBEHHBIM NPUMEHEHHEM MaTeMaTHKH: U B cdepe dKOHOMHKH, U B Ou3Hece, U B
TEXHOJIOTUYECKUX OOJIACTSX, W JaXe B TyMaHHTapHbX cdepax. Takum oOpazom, Kpyr
HIKOJIbHUKOB, JJI1 KOTOPBIX MaT€MaTHKa MOXKET CTaTh 3HAUMMBbIM NPEAMETOM, pacIIUpsAETCs.

[IpakTuyeckas MOJIE3HOCTh MaTEMaTUKK O0YCJIOBIIEHA TEM, YTO €€ MPEAMETOM SIBIISIOTCA
(GyHIaMeHTalIbHbIE CTPYKTYpPBI HAlllero MUpa: MPOCTPAHCTBEHHbIE (POPMBI U KOJINYECTBEHHbIE
OTHOWIEHMSI OT MPOCTEUIINX, YCBAaMBAaEMBIX B HEMOCPEICTBEHHOM OIbITE, A0 JIOCTATOYHO
CJIOKHBIX, HEOOXOMUMBIX JiIsi Pa3BUTHS HAyYHBIX M TPHUKIAJAHBIX HACH. be3 KOHKpeTHBIX
MaTeMaTUYeCKUX 3HAHWUU 3aTPYyJHEHO NMOHMMAHWE MPUHIUIIOB YCTPONCTBAa U MCIOJb30BaHUS
COBPEMEHHOW TEXHUKH, BOCIPHUATHE M HMHTEPIpeTarus pa3sHOOOpa3HON COIMATbHOMH,
HKOHOMUYECKOH, MOIUTHYECKON MH(popMalnu, Manodh(eKTUBHA TMOBCETHEBHAS MpaKTUYeCcKas
JeATeNbHOCTh. KaXaoMy 4YeloBEeKYy B CBOEM JKM3HM NPUXOJUTCS BBIIOJHATH pacyeThl U
COCTaBIISITh AJTOPUTMBI, HAXOAUTH U MPUMEHAITH (OPMYIIBI, BIAAETh MPAKTHUECKUMH MPUEMaMHU
TEOMETPUUECKUX W3MEpPEHUI M MOCTPOCHUH, YMTaTh MH(OPMAILMIO, MPEACTABICHHYIO B BUIE
Tabnul, auarpaMM U TpaduKOB, XKUTh B YCIOBHUSAX HEOMPEICICHHOCTH W TIOHHUMATh
BEPOSITHOCTHBIH XapakTep clydyailHbIX COOBITHH.

OnHOBpeMEHHO ¢ pacmupeHueM chep MpUMEHEHHs MaTeMaTHKH B COBPEMEHHOM
oOmiecTBe Bce OoJiee BaXKHBIM CTAHOBUTCS MATEMATHUECKUI CTUJIb MBIIIIJICHUS, TPOSIBIISTFOIIUANCS
B OIPE/ICJICHHBIX YMCTBEHHBIX HaBbIKax. B mpoiiecce u3ydyeHus MaTeMaTUKH B apCEeHAl IPUEMOB
Y METOJIOB MBIIIJICHUS YeJIOBEKa €CTECTBEHHBIM 00pa30oM BKJIIOYAIOTCS MHAYKLUS U ACTyKIuS,
00001IeHNe W KOHKpEeTH3allus, aHalu3 W CHUHTEe3, Kilaccuukamuss W cucTeMaTh3aius,
abctparupoBanre M aHajorus. OOBEKTHl MaTeMAaTHYECKUX YMO3AKIIOUEHHH, MpaBuiIa HX
KOHCTPYHPOBAHUS PACKPBIBAIOT MEXAHU3M JOTMUYECKHUX MOCTPOEHHH, ClIOCOOCTBYIOT BHIpaOOTKE
yMeHust (OpMyIHpOBaTh, OOOCHOBBIBATh M JIOKAa3bIBaTh CYXKICHHS, TEM CaMbIM pa3BUBAIOT



JOTUYECKOe MBIIUIeHHe. Benymas poib NPUHAAISKUT MareMaTuke W B (OPMHUPOBAHUU
QITOPUTMUYECKON KOMITOHEHTHI MBIIIJICHUS U BOCIUTAHUU YMEHM JEHCTBOBATH MO 33JaHHBIM
QITOPUTMaM, COBEPIICHCTBOBATh M3BECTHBIC M KOHCTPYHMPOBATh HOBHIE. B mporecce pemeHus
3aJa4 — OCHOBOHM yueOHOH NEesATeThbHOCTH Ha YpOKaX MaTeMaTHKH — Pa3BUBAIOTCS TaKKe
TBOpPYECKAs U MPUKJIaHAS] CTOPOHBI MBIIIUICHUS.

OOyuenne maremMaTuke JacT BO3MOXKHOCTh pa3BUBaTh Yy OOYYAIOMIMXCS TOYHYIO,
palMOHATBHYIO U HH(POPMATUBHYIO PEeUb, YMEHUE OTOMpPATh HanOOJIee MOAXOISIINE SI3bIKOBBIC,
CHUMBOJIMYECKHE, TpaUuecKue CpelncTBa JUIS BBIPAKEHUS CYXICHHH W HAIJIATHOTO HX
IPe/ICTaBICHHUS.

Heo06XxoauMbIM KOMITOHEHTOM OOIIEH KYJIbTYPbl B COBPEMEHHOM TOJKOBAHUU SIBIISICTCS
o011ee 3HAKOMCTBO C METOJIaMH IMO3HAHMS ACWCTBUTEIHHOCTH, MPEACTABICHUE O MpenMeTe U
METOJIaX MaTeMaTHKH, UX OTIMYHHA OT METO/IOB APYI'HX €CTECTBEHHBIX U T'YMaHUTAPHBIX HAYK, 00
0COOCHHOCTSIX NPUMEHEHHS MaTeMaTUKHU JUIS PEHICHUs] HAyYHBIX M NPUKIAIHBIX 3a/1ad. Takum
00pa3oM, MaTeMaTHYeCcKoe 00pa30oBaHHE BHOCHT CBOM BKJIaA B (POPMHUPOBAHHE OOIICH KYIbTYPHI
YeJI0oBeKa.

M3y4yeHne mareMaTuKd TakKkKe CIIOCOOCTBYET SCTETHUECKOMY BOCIHMTAHHMIO UEIIOBEKA,
NOHMMAHHUIO  KpPacoTbl W  M3SIIECTBA MAaTEMaTHYECKUX  PACCYXKICHHH, BOCIPHATHIO
reOMETPUYECKUX (POPM, YCBOCHHIO UIEU CUMMETPHUH.

Ha uzyuenue yueGHOro Kypca «Anredbpa» orBogutcs 134 vacos: 3 yaca anrebpa u 1 vac
BEPOSITHOCTh U CTATUCTHKA.



COAEPKXAHUE YYEBHOI'O KYPCA "AJI'EBPA™

7 KJIIACC

Yucia 1 BLIYMCICHHUA

JpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEXO0]] OT OJHOM (POPMBI 3aITUCH APOOEH K APYTOH.
[TonsiTHE pPaLlMOHAJIBHOTO YHUCIIA, 3aIlMCh, CPABHEHHE, YHNOPSJOYMBAHUE PALIMOHAIBHBIX YHUCEIL
Apudmerndeckre qeicTBUS ¢ pallHOHAILHBIMU YUCIaMy. Pemienne 3a1a4 u3 peaqbHON MPaKTHKH
Ha 4acTH, Ha ApoOu.

CremneHb ¢ HaTypalbHBIM IOKa3aTeJIeM: ONpEJENIeHUE, IpeoOpa3oBaHuE BBIPAXKEHUN Ha
OCHOBE OIpe/EICHHUs, 3aiCh 00bIINX yncen. [IponeHTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
IpoOu B BHJIE NPOIEHTOB. TpU OCHOBHBIC 3a/la4i HA MPOILCHTHI, PEIICHUE 3a/1a4 U3 PealbHOU
IIPAKTUKH.

[TpuMmeHeHre TPU3HAKOB JI€IMMOCTH, Pa3JI0KEHNE HA MHOXKMTEIN HATYpaIbHbIX YHCEI.

PeasibHble 3aBUCMMOCTH, B TOM YHUCIIE NpsiMasi U 00paTHasi MPOIOPLMOHAIBHOCTH.

Auredpanyeckue BbIpaKeHHUs

IIlepeMeHHBIE, YNCIOBOE 3HAYECHUE BBIPAKEHUSA C NEpEeMEHHOW. JlomycTumble 3HaYeHUs
nepeMeHHbIX. [IpecTaBieHe 3aBUCUMOCTH MEXTy BEIMYMHAMU B BUE (GopMyItbl. Beraucienus
no ¢gopmynam. IIpeo6pa3oBanue OyKBEHHBIX BBIPAKEHUH, TOMXKAECTBEHHO PABHBIE BBIPAXKECHMS,
IpaBuiia npeoOpa3oBaHusi CyMM M IIPOU3BENEHUM, MpaBUiIa PACKPHITUS CKOOOK M IPUBEIEHUS
HOJOOHBIX ClIaraeMblX.

CBolicTBa CTENEHU C HATYpaJbHBIM I10Ka3aTelIeM.

OpnowieHsl U MHOrowieHsl. Crenenb MHOrouieHa. Cilo)KeHHE, BBIYMTAHUE, YMHOKEHHE
MHOroujeHoB. DopMynbl COKpaIIEHHOIO YMHOXKEHUS: KBaJpaT CyMMbl M KBaJpaT Pa3HOCTH.
®dopmyia pa3HOCTH KBaJpaToB. Pa3noxkeHrne MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHusI U HepaBEeHCTBA

VYpaBHeHHE, KOPEHb YpaBHEHUS, IIpaBUiIa MpeoOpa3oBaHMs ypaBHEHUsS, PABHOCHIBLHOCTh
YpaBHEHUM.

JIuneiiHOe ypaBHEHHME C OJHOM IEPEMEHHOM, YUCIO KOPHEH JIMHEWHOIO YpAaBHEHMS,
pelieHue JMHEWHbIX ypaBHeHui. CocTaBieHHE YpaBHEHHUH IO YCIOBUIO 3agaud. Pemienue
TEKCTOBBIX 3aJa4 C TIOMOILBIO YPABHEHUM.

JluneiiHOe ypaBHEHHE C ABYMs NEepeMEHHBIMU M ero rpaduk. Cucrema JBYyX JIMHEHHBIX
YpaBHEHMH ¢ JByMs NepeMeHHbIMH. PelleHue cucreM ypaBHEHMH CrocoOOM IOACTaHOBKH.
[Tpumepsl pelieHns: TEKCTOBBIX 3a7ay ¢ TIOMOIIBIO CUCTEM ypaBHEHUH.

DOyHKIUH

Koopannara Toukum Ha mnpsMod. UucioBble NPOMEXYTKH. PaccTrosiHue Mexny AByMs
TOYKaMU KOOPJAMHATHON IIPSMOM.

[TpsamoyronbHas cuctema koopauHatT, ocu OX m Oy. AOcrucca W opauHAaTa TOYKU Ha
KOOpAMHATHOM IuiocKkocTH. Ilpumeps! rpadukoB, 3amaHHbIX (Qopmyinamu. UrteHue rpapukon
peanbHbIX 3aBUcUMOcTel. [Tonstue pynkuuu. I'papux Gynkiun. CoiictBa GpyHkiuil. JInneinas
bynkims, e€ rpapuk. ['paduk dynkuuu y = [X|. [padudeckoe perieHre TMHEHHBIX YpaBHCHUN U
CUCTEM JIMHENHBIX YPAaBHEHUM.

BEPOATHOCTB U CTATUCTUKA
[TpencraBieHue naHHBIX B BUJE TaOIULL, JUarpaMm, rpaukoB. 3anoIHeHue TabIul, YTEeHHE U
MOCTPOEHUE ArarpamMm (CTOIOMKOBBIX (CTOJIOUATHIX) U KPYTOBBIX ). UTeHHe rpauKoB peanbHbIX
nporieccoB. M3pneuenne nHpopMaliy u3 AMarpamMm 1 Taliull, UCIIOJIb30BaHUE U
UHTEpIIpEeTaLHs JaHHBIX.
* OmnucaTenpHas CTaTUCTUKA: CpeHee apudmMeTHueckoe, Meanana, pazMax, Haubosbliee u
HauMeHbIlIee 3HaYeHHsI Habopa YUCIIOBbIX JaHHbBIX. [[puMeps! ciydaiiHON H3MEHYUBOCTH.
* C(CnyvyailHas W3MEHUYMBOCTb. TOYHOCTHP M MOTPEIIHOCTh H3MepeHui. TeHaeHIMM u
CiTy4aifHble OTKJIIOHEHHs. YacTOThl 3HaHYEHU B MacCUBaxX JJaHHBIX. [ pynmupoBKa JaHHBIX
U ructorpammsl. Beibopka.
* ['pad, Bepmnna, pedpo. Ctenensb BepinHbl. Yucio pédep 1 cymMmmapHasi CTETIeHb BEPILIUH.
[TpencraBnenue o cBszHoctu rpada. Llenu u muxmsl. Iyt B rpadax. O6xox rpada



(oiimepoB myth). IlpencraBnenne 00 opueHTHpoBaHHOM rpade. Pemenue 3amayd c
MOMOIIBIO TpadoB.

Jlornueckue yTBEp)KIACHMS M BbICKa3blBaHUA. OTpuLaHuE. YCIOBHBIE YTBEPIKICHUS.
OOpatHble U paBHOCWIIBbHBIE yTBepxkaeHUA. [IpuzHaku u cBoiictBa. [IpoTHBOIIOIOKHBIE
YTBEPKACHHUS.

Crny4aiiHblid 5KcTIepUMEHT (OIBIT) U cilydaiiHoe coObiTue. BeposTHOCTH M yacTora. Ponb
MaJIOBEPOSTHBIX W IPAKTUYECKH JIOCTOBEPHBIX COOBITHMI B HpUPOAE U B OOILECTBE.
MoHeTa 1 urpajibHasi KOCTb B TEOPUHU BEPOATHOCTEM.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE Ppe3yabTaThl OCBOCHHS MPOrpamMMbl ydeOHOro Kypca «Anredpa»
XapaKTEepU3yIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

IPOSIBIEHUEM MHTEpeca K IMPOLUIOMY U HACTOSILEMY POCCHUICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOILLIEHUEM K JOCTH)KEHHSIM POCCHICKHX MATEMAaTUKOB W POCCUHCKOU
MaTEMaTUUYECKOH IIKOJIbI, K HUCIIOJIb30BAHUIO 3TUX JIOCTH)KEHUH B APYIUX HayKaX U MPUKIaJHbIX
chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TIpaKAaHMHA M pealu3allud ero Ipas,
NPEJCTAaBICHUEM O MaTEeMAaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJICHUH, TPOLIEYp TPakJIaHCKOro oO0IIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJEHUIO 3TUYECKUX IPOOJEM, CBA3AHHBIX C MPAKTUYECKUM IPUMEHEHUEM JIOCTHKEHUI
HayKH, OCO3HAaHUEM BaKHOCTH MOPAJIbHO-3THUECKUX IPUHLUIIOB B J€ATEIbHOCTH YYEHOTO;

3) Tpya0BO€E BOCIIUTAHME:

YCTAaHOBKOM Ha AKTHMBHOE Y4YaCTHME B PEIICHUM MPAKTUYECKUX 3a]a4 MaTEeMaTUYECKOH
HAIpPaBJIEHHOCTH, OCO3HAHUEM BaKHOCTU MAaTEMAaTUYECKOro 00pa30BaHUS HA NPOTSHKEHUU BCEl
JKU3HU JJIs1 YCHEIIHON MpO(ecCUOHANBHON NeATEeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHUEM WHJMBUIYaJIbHOW TpaeKTOpUU OOpa3oBaHUsS U
JKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAILHOMY W A3CTETHUYECKOMY BOCIPHUSATHIO MaTeMaTHUYECKHX
00BEKTOB, 33/1a4, PELICHUN, PaCCyKIEHUIN, YMEHHUIO BUJIETh MATEMAaTUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'O NO3HAHUSA:

OpHUEHTAIle B ACSITENbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4HBIX MpeAcTaBlieHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPAa3BUTHS YEJIIOBEKa, MNPHUPOABI M O0OmecTBa, NOHUMAaHHEM
MaTeMaTHYeCKOM HayKu Kak cgepbl YelOBEYECKOW JesTeIbHOCTH, AITAlloOB €€ pa3BUTHUA U
3HAUMMOCTH /ISl Pa3BUTUS LIMBUIIN3ALIMH, OBJIAJICHUEM SI3bIKOM MaTEMaTHKU U MaTeMaTH4eCKON
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
HCCIIEI0BATENIbCKON IEATEIIbHOCTH;

6) pusnueckoe BocnuTanue, popMUpoOBaHUE KYJIbTYPbI 310POBbS M IMOLMOHATBHOIO
Os1aronosyqusi:

TOTOBHOCTBIO TPUMEHSTh MaTEMaTUUECKHE 3HAHUS B UHTEPECAX CBOETO 3/10POBbs, BEACHHUS
310pOBOTO 00pa3a *HU3HU (370pOBOE MUTAaHUE, COATAHCUPOBAHHBIN PEKUM 3aHSITUHA U OTABIXA,
perynspHas (u3nueckass akTUBHOCTb), C(HOPMUPOBAHHOCTHIO HaBbIKa pedIeKCUU, MPU3HAHUEM
CBOETO MpaBa Ha OIIMOKY U TaKOTO K€ MpaBa JPYroro 4eaoBeKa;

7) 3K010TNYeCKOe BOCIIUTAHHUE:

OpUEHTalel Ha MpUMEHEHHEe MaTeMaTHYeCKMX 3HAHUM JUIsl pellleHus 3ajad B obiactu
COXPAaHHOCTH OKpPYXKAlOIIeW Cpepl, IJIAHUPOBAaHUSA IIOCTYIIKOB M OLIEHKM HMX BO3MOYKHBIX
MOCNEACTBUM ISl OKpY>KaIOLIeH cpesbl, 0CO3HAHUEM IJ100aJIbHOTO XapaKTepa SKOJIOIMYECKUX
npo0JeM U myTel ux pereHus;

8) ajanTanus K MN3MEHAOIUMCS YCJI0BUAM COLMATBHOW M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBMSIX HEONPEIEIEHHOCTH, MOBBIIMIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO AESITeNbHOCTb, B TOM UUCJIE YMEHUE YUUTHCS Y APYTUX
Jrofiel, MpuoOpeTaTh B COBMECTHOW JESITEILHOCTH HOBBIC 3HAHMSI, HAaBBIKM U KOMIIETEHIIMU U3
OTIBITA JIPYTHUX;



HEO0OXOAMMOCThIO B (JOPMUPOBAHWUN HOBBIX 3HAHWH, B TOM YHCIIe (POPMYIHPOBATH HUJICH,
IOHATHUSA, TUITIOTC3bI 06 06I:€KT8.X U ABJICHUAX, B TOM YHCIIC paHee HCU3BCCTHBIX, OCO3HABaTh
JneUIUThl COOCTBEHHBIX 3HAHWH M KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE pa3BUTHUE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIUIO, BOCHIPUHUMAThH CTPECCOBYIO CUTYaIIUIO
KaK BBI30B, TPEOYIOIIMH KOHTPMEp, KOPPEKTUPOBATh MPUHHMAEMbIC PEIICHHS WU JCHCTBUA,
(dbopMyIHpPOBATh M OIICHUBATH PUCKHU M MOCIIEICTBHS, (HOPMUPOBATH OTIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI
Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBrble JJornueckue aeiicTBuA:

BBISIBJISATh U XapaKTEPU30BATh CYILECTBEHHbIE NPU3HAKM MAaTEMaTHYECKUX OOBEKTOB,
HOHATUH, OTHOLIECHUH MEXAy IMOHATUSAMH, (HOPMYIMPOBATH OIpPECIICHUS MOHITUH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCH(PHUKAIMU, OCHOBAHHS JJIs1 0000IIeHUs
U CPaBHEHHUs, KPUTEPUU IIPOBOAMMOIO aHAIN3A;

BOCIIPUHUMATh, (hOPMyIUpPOBaTh U MPEOOPa30OBBIBATh CY)KICHMS: YTBEPAUTEIbHbBIE U
OTpHIIATENbHBIC, €TMHIUYHBIC, YACTHBIC U 00IKE, YCIOBHEIC,

BBISBIISITH MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUNs B (haKTax,
JTAaHHBIX, HAONIONEHUSX U YTBEPXKACHUAX, IpelylaraTb KPUTEPUHM JUIs BBIIBICHUSA
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JIeJ1aTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIIOYEHUH 110 aHaJIOTUH;

pa3buparh 10Ka3aTeIbCTBA MATEMaTUYECKUX YTBEPKICHHUH (IIPsIMbIE ¥ OT IPOTHUBHOTIO),
IIPOBOJAMTH CAMOCTOSITEJIBHO HECJIOKHBIE JI0KA3aTEIbCTBA MATEMaTHYECKUX (DAKTOB,
BBICTPAaNBaTh apryMEHTALUIO, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE PacCyX/ICHUS;

BBIOMpPATh CIOCOO pemieHusl y4eOHOH 3amadyn (CpaBHUBATh HECKOJBKO BAapHAHTOB
peleHus, BEIOUpaTh Hanbosiee NOAXOAAINNA ¢ Y4ETOM CaMOCTOSATENIBHO BbIAEIEHHBIX
KpUTEPUEB).

Ba3oBLIe ucciaenoBaTelLCKUeE AeiiCTBHSA .

UCIIOJIB30BaTh  BONPOCHI  KAaK  HCCIEAOBATCILCKUH  WHCTPYMEHT  IO3HAHUS,
(bopMyIUPOBaTh BOIPOCHI, GUKCHPYIOIINE MIPOTHBOPEIHE, TIPOOIEMY, CAMOCTOSTEIIEHO
yCTaHaBIMBaTh UCKOMOE U JaHHOE, ()OpMUPOBATH THUIIOTE3Y, apTYMEHTHPOBATh CBOIO
HO3UINI0, MHCHHE,

MPOBOJMTH TI0 CaMOCTOSITEILHO COCTaBJICHHOMY IUIaHY HECIIOKHBIM SKCIIEPUMEHT,
HEOOJIbIIIOE HCCIIEZIOBAHUE 110 YCTAHOBICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro
00BeKTa, 3aBUCUMOCTEN 00BEKTOB MEX]TYy COOO0M;

CaMOCTOSITENNbHO ~ (OpMYyIUpOBaTh O0OOIIEHUS ¥  BBIBOABI MO  pe3ylbTaTaM
POBEIEHHOTO HAOIIOCHMS, UCCIEIOBAHUS, OIECHUBATh JTOCTOBEPHOCTH MOYUYESHHBIX
pE3yNbTaTOB, BHIBOJIOB U 0000IICHHMIA;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAKKE BBIIBUTATH MPEATIONOKEHUS
0 €ro pa3sBUTHUHU B HOBBIX YCIIOBUAX.

Pabora ¢ nnopmanmeii:

BBISIBJISATh HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(pOpPMAIMM, AAHHBIX, HEOOXOAMMBIX
JUISl peLICHUs 3a1a4H;

BbIOMpaTh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIUIO
pa3IMYHBIX BUAOB U (POPM IpPECTABICHHUS;

BBIOMpaTh (hopMy MpeacTaBIeHUS MHOOPMAIIMK U WILTIOCTPUPOBATh pellaeMble 3a7auu
CXeMaMH, AMarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMY;

OILICHUBATh HAJEKHOCTh MHPOPMAIIUU MO KPUTEPUSIM, MPEAJIOKEHHBIM YUUTENIEM WIN
c(hOpMyJIMPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:



® BOCIPHUHUMATH U ()OPMYIHUPOBATH CYKICHHUS B COOTBETCTBUU C YCIOBUSIMH U EISIMH
oOIIeHus], SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3pPEHHSI B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PEIICHUs 3a1a4i, KOMMEHTHPOBATh
IIOJIYYECHHBIA pe3yibTarT;

e B X0JI¢ 00CYX/IEHHS 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYKAaeMOI TEMBI, IPOOIJIEMBI,
pelaeMoif 3a1a4m, BbICKAa3bIBaTh UJECH, HAIICJIEHHbIE HA TTOUCK PEIICHHUS, COITOCTABIIATD
CBOM CYXKJICHUS C CYKACHHUSIMH JIPYTHX YYaCTHUKOB JHAJIOra, OOHAPYKUBATH Pa3Indne
U CXOJCTBO TO3MIMHA, B KOppEeKTHOU (opme (opMmynupoBaTh pa3zHOTIacHs, CBOU
BO3PAXKCHUS;

® [IPEICTABIATH PE3yAbTAThl PEIICHUS 337a4YM, SKCIEPUMEHTA, UCCIEeIOBAHUA, IPOCKTa,
CaMOCTOSITENIbHO BbIOMpATh (opMaT BBICTYIUICHUS C Y4ETOM 3a/ad Ipe3eHTAluu U
O0COOEHHOCTEHN ayAUTOPUH;

® [OHUMATh U HCIIOIH30BATh IPEUMYIIECTBA KOMAHIHON U MHIUBUIYATHHON paOOThI IPH

peleHnr y4eOHbIX MaTeMaTHUECKUX 3a/1ay;

® [PUHUMAThH L[EJIb COBMECTHOM JEeSATeNIbHOCTH, INIAHUPOBATh OPraHU3alUI0 COBMECTHOM

paboThI, pacpeaensiTh BUIBI padOT, JOTOBAPUBATHCS, 00CYKIATh MPOIIECC U Pe3yIbTaT
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

® y4acTBOBATH B IPYMNMOBLIX (hopMax paboTsl (00Cyk1eHUsI, 0OMEH MHEHHUSIMH, MO3TOBBIE

HITYPMEBI B IPYTHE), BEITIOIHATH CBOKO YacTh PabOTHl M KOOPIMHUPOBATH CBOU JICUCTBUS
C IPYT'MMHU YJeHAMH KOMAaHJbI, OLIEHUBATh Ka4eCTBO CBOETO BKJIa[a B OOLIUN MPOIYKT
0 KpUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aHUMOCHCTBHSI.
PeryasiTuBHbIe YHHBepcaJbHbIe yueOHbIe 1eiicTBUS
Camoopranusauus:
® CaMOCTOSITENIFHO COCTAaBJIATH IUIAH, alTOPUTM pEIIeHUs 3anayd (WX €ro 4YacTh),
BBIOUpaTh CHOCOO pelIeHds C Y4ETOM HUMEIOLIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOXXKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATH BAPUAHTHI PEHICHUN C YIETOM
HOBOU MH(pOpMaIUH.
CaMOKOHTPOJIb, IMOLHOHATBHBIH HHTEJIEKT:
e BJAJETh CIIOCOOAMHU CAaMOMPOBEPKH, CAMOKOHTPOJIS TpoIiecca U pe3yiibTaTta PerIeHus
MaTeMaTHYeCKOM 3aa49H;
® MpPEeABUACTH TPYTHOCTH, KOTOPHIE MOTYT BO3HUKHYThH IIPH PEIICHUH 3a7a4d, BHOCHTH
KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWJEHHBIX OLIHOOK,
BBISIBJICHHBIX TPYJTHOCTEH;
® OIICHWBATh COOTBETCTBUE Pe3yJbTaTa JEATSILHOCTH MTOCTABICHHOW IIEITH U YCIOBHSIM,
OOBSACHATH MPUYMHBI JOCTHKEHUS WITH HEAOCTUKESHUS 1IEJIN, HAXOIUTh OIIHOKY, TaBaTh
OLICHKY TPHUOOPETEHHOMY OIIBITY.
MNPEAMETHBIE PE3YJIBTATHBI

K xoniy oOydenuss B 7 kJjacce OOydYalOMIMICS TOJYYUT CIEAYIONIAE TPEIMETHBIE
pE3yNbTaTHhI:

Yucia 1 BbIYUCTEHUSA

BrImonHsaTe, coueTas yCTHbIE W MHCbMEHHBIE TPHUEMBI, apudmeTnyecKkue NeHCTBUS C
paIMOHATLHBIMU YHCIIAMHU.

HaxoauTh 3HaueHUs 4YHMCIOBBIX BBIPAKEHUH, MPUMEHSATH Pa3HOOOpa3HbIE CIOCOOBI U
NpUEMBI  BBIUMCIICHUS 3HAYCHUW JPOOHBIX BBIPAKEHUH, COJCpXKAIIMX OOBIKHOBEHHBIC U
JECATHUYHBIE TPOOH.

[TepexonuTh OT 0AHOM (HOPMBI 3aMKCH YUCEN K JIpYyroi (IpeoOpa3oBBIBATh NECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCSITHYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

CpaBHUBATH U YIOPSAIO0YNBATH PAIIMOHAIBHBIE YUCIA.

OKpyTJITh YUCIa.

BrINONMHATE MPUKUIKY U OIIEHKY pe3yibTaTa BHIYMCICHUH, OIEHKY 3HAYEHUN YUCIIOBBIX
BBIpQXCHHH. BBITIONHATE AEHCTBHS CO CTENIEHSAMH C HATYPATbHBIMU TTOKA3aTEISIMH.



[TpyMeHATh NPU3HAKK JEIMMOCTH, PA3JI0KECHUE HA MHOKUTEIIN HATYPAJIbHBIX YHCEIL.

Pemate mnpakTMKO-OPUEHTUPOBAHHBIE 3aJa4M, CBSI3aHHBIE C OTHOIIEHHWEM BEJINYMH,
IIPONOPLUUOHAIIBHOCTBIO BEIMYUH, IPOLEHTAMH, HHTEPIPETUPOBATh PE3YJIbTAThl PEIICHU 3a1a4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOUCTBAMH PACCMATPUBAEMBIX OOBEKTOB.

Anredpanyeckue BbIPaKeHUs

Hcnonp30Bath anredbpanyeckyro TEPMUHOJIOTUIO U CUMBOJIUKY, IPUMEHSATH €€ B Ipoliecce
OCBOCHMS y4eOHOr0 MaTepuania.

Haxonute 3HaueHus1 OyKBEHHBIX BBIPKEHHUH MTPH 3aJaHHBIX 3HAYEHUSIX EPEMEHHBIX.

BeinonsaTe npeoOpa3oBaHusl LEN0r0 BhIPAKEHHsS. B MHOTOWIEH MPUBEIEHUEM MOT00HBIX
CJIaraeMbIX, PaCKPbITHEM CKOOOK.

BBINONHATP YMHOKEHHE OJHOYICHA HAa MHOTOWIEH U MHOIOWICHA Ha MHOTOYIIEH,
OPUMEHATH (HOPMYITBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

Ocy1ecTBiATh pa3aoKEHUE MHOTOWIEHOB HA MHOMKHTENIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKM 0OIIero MHOXKHUTENS, TPYNIMPOBKH CIAraeMbIX, MPUMEHEHHS (OPMYI COKpAIIEHHOTO
YMHOXEHHUS.

[TpumensaTp mpeoOpazoBaHMsi MHOTOWICHOB Ui PEIICHHWS pa3IuyHBIX 33734 U3
MaTEMaTUKH, CMEXHBIX IIPEAMETOB, U3 PEAIbHOU TPAKTUKHU.

Hcnonp30BaTh CBOICTBA CTENEHEHN ¢ HaTypaJbHBIMU MOKa3aTeNsIMU Ui IpeoOpa3oBaHus
BBIPKEHUM.

YpaBHeHusi 1 HepaBeHCTBa

Pemars nuHElHBIE ypaBHEHHUs C OJHOM NEPEMEHHOW, NIPUMEHss MpaBmia Iepexona OT
UCXOJHOIO0 ypaBHEHHUS K PaBHOCWIBHOMY eMy. [IpoBepsiTh, sBi€TCS JM YHUCIO KOPHEM
YPaBHEHHS.

[TpumensTH rpaduvyeckre METOIbI IPH PEIICHUN JINHEHHBIX YPABHEHUN U UX CUCTEM.

[TonGupath mpuMepsl Map YUCel, SBISIOLIMXCS pellieHUeM JMHEHHOT0 YpaBHEHUS C ABYMS
NIEPEMEHHBIMH.

Crpoutb B KOOpPAMHATHOM IJIOCKOCTH TIpauK JUHEHMHOro YypaBHEHHs C JABYMs
NEPEMEHHBIMH, TIOJIB3YACh TPAPUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUSI.

Pemars cucreMbl IByX JIMHEHHBIX YPaBHEHHMH C JIBYMS IIE€PEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.

CocTaBiATh M pemath JUHEHHOE ypaBHEHUE WIM CHCTEMY JIMHEHHBIX YpPaBHEHWM IO
YCIIOBUIO 3a/layl, WHTEPIPETHUPOBAaTh B COOTBETCTBHUM C KOHTEKCTOM 3a/Jayd IOJyYEHHBIN
pe3yJbTarT.

DOyHKIUHA

N300pakaTb Ha KOOPIAMHATHOM TNPsSMOM TOYKHM, COOTBETCTBYIOLIME 3a/JaHHBIM
KOOpJMHATaM, Jy4d, OTpPE3KH, WHTEpBaJbl, 3allCbIBaTh YHCIOBBIE TNPOMEXYTKH Ha
areOpanyeckoM sI3bIKe.

OtMmedaTh B KOOPAMHATHOM MJIOCKOCTHM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku tuHeHHbIX GyHKuuid. CTpouTh rpaduk GyHKIMH Y = [X|.

OnuceiBaTh € NOMOIIBIO (DYHKIMHA HW3BECTHBIE 3aBUCHUMOCTH MEXKIY BEIMYUHAMU:
CKOPOCTb, Bp€Ms, PacCTOSHME, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJIUTENBHOCTb, BpeMH,
00BEM paboTHI.

HaxonuTh 3HaueHune GyHKIMU 1O 3HAYEHUIO €€ apryMeHTa.

[Tonumate Tpadudeckuii cocod MpenCTaBICHUs] W aHamu3a WHQPOpPMAIUU, WU3BJICKATh U
UHTEPIPETHPOBATH HHPOPMALIUIO U3 TPa(QUKOB peanbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

BeposiTHOCTB M CTATHCTHKA

OcBoenue y4yeOHOro mpeamera «BeposSTHOCTb M CTATHCTHUKa», KaK pasjena Kypca
"MareMaTuku" TOKHO 00ecTieunBaTh JOCTH)KEHUE Ha YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHMs
CJICAYIOUIMX JINYHOCTHBIX, METANPEAMETHBIX U PEAMETHBIX 00pa30BaTeIbHbBIX PE3YJIbTATOB:
JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3yNnbTaThl OCBOEHUS MporpamMmbl ydeOHoro rmnpenmera «BeposTtHocTs u
CTaTHCTHKA» XapaKTEPU3YIOTCS:



IlarproTrHyeckoe BOCIHMTAHME: TPOSBICHHEM HHTEpeca K MPOLIJIOMY U HACTOSIIEMY
POCCUICKON MaT€MAaTUKH, LIEHHOCTHBIM OTHOLLIEHUEM K JOCTHUKEHHUSIM POCCHUICKHX MaTEMaTUKOB
U POCCUMCKON MAaTeMaTU4ECKOU IIKOJIBI, K UCIIOJIb30BAHUIO ITUX JOCTUKEHUN B IPYIUX HayKax
U TIPUKJIATHBIX chepax.

I'pasknanckoe M JAyXOBHO-HPABCTBEHHOE BOCIHMTAHHE: TOTOBHOCTBIO K BBIIIOJIHEHUIO
00s13aHHOCTEH TpakJaHMHA M peall3allid ero MpaB, MPEACTAaBICHUEM O MaTeMaTHYECKUX
OCHOBax (YHKIMOHHPOBAHUS PA3IMYHBIX CTPYKTYp, SIBJICHUN, TMPOLEAYp TpPaKIaHCKOTO
obmecTBa (BBIOOPHI, OMPOCHI W TMp.); TOTOBHOCTBIO K OOCYXKIECHHUIO STHYECKHUX TPOOJIEM,
CBSI3aHHBIX C IIPAaKTUYECKUM IPUMEHEHHEM JOCTH)KEHHH HAayKH, OCO3HAaHHUEM BaKHOCTH
MOpPaIbHO-3TUUECKUX MPUHLUIIOB B I€ATEIbHOCTH YUCHOTO.

TpyaoBoe BocIUTAaHHMe: YCTAaHOBKOW Ha aKTMBHOE Y4acTHE B PELICHUM NPAKTHYECKUX 3a1ad
MaTeMaTHYECKOW HANpaBIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTEeMaTHYECKOro oOpa3oBaHUsS Ha
OPOTSDKEHUHM BCEH KHU3HHM Ui YCHEUIHONW Npo(ecCHOHAIBHOW AEATENbHOCTH M Pa3BUTHEM
HEOOXOUMBIX YMEHHI; OCO3HAaHHBIM BBIOOPOM U MOCTPOECHUEM WHIAMBUAYAIBHON TPaeKTOPUU
o0pa3oBaHMsl W JKM3HEHHBIX IUJIAHOB C YY€TOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX
oTpeOHOCTEH.

JcTeTHYeCK0e BOCIUTAHUE: CTIOCOOHOCTHIO K SMOIIMOHATBHOMY U 3CTETHYECKOMY BOCIIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/1ay, PeIIeHU, pacCyKIeHUI; YMEHUIO BUJIETh MaTeMaTUYECKUE
3aKOHOMEPHOCTHU B HCKYCCTBE.

IleHHOCTH HAY4YHOro0 NO3HAHUSA: OPHECHTALMEN B JIEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY
HAYYHBIX MPEICTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS YEJOBEKA, MPUPOIBI U
oOmiecTBa, MOHMMAaHUEM MaTeMaTUYeCKOM HAyKH Kak c@epbl YelOBEUYEeCKOW edaTeIbHOCTH,
STaloB €€ pPa3BUTUS M 3HAYUMOCTU Ui PA3BUTHA LMBUIIM3ALMHU; OBJAJACHUEM SI3bIKOM
MaTeMaTUKd W MaTeMaTU4YeCKOW KyJIbTypOM Kak CpEACTBOM IO3HAHUS MHpPA; OBJAJCHUEM
MPOCTEUIIMMH HaBbIKAMU UCCIIEI0BATEIbCKON JEATEIbHOCTH.

du3znyeckoe BoOCHUTAHUE, (opMHpOBaHHMe KYJbTYPbl 3A0POBbS H 3MOLHMOHAJBHOIO
0J1aronoJIy4usi: TOTOBHOCTBIO INPUMEHSATh MaTeMAaTUYECKHME 3HAaHUS B MHTEPECAX CBOETO
3/10pOBbs, BEJIEHUS 3710pOBOT0 00pa3a »KU3HU (310pOBOE MHUTAHME, COATaHCUPOBAHHBIN PEKUM
3aHSATHMM W OTHBIXa, peryispHas (u3nyeckas aKTUBHOCTh); C(OPMHPOBAHHOCTHIO HaBbIKa
pedrnexcun, Npu3HaHUEM CBOETO MTpaBa Ha OMIKMOKY M TaKOT'o K€ IpaBa JIPYyroro yeiaoBeKa.
IKOJIOTHYECKOe BOCIHMTAHHE: OPUEHTAllMe Ha NPUMEHEHHE MAaTEMAaTHYECKHUX 3HAHUM It
peleHns 3a7ad B 00JACTH COXPAHHOCTH OKpY’Karollled cpelbl, MIAHWPOBAHUS MOCTYIKOB U
OLIEHKH HX BO3MOXKHBIX IOCIEICTBUI JJs1 OKpYXKarolled Cpelbl; OCO3HAaHUEM TJI00aJbHOI0
XapakTepa 3KOJOrMYECKUX Mpo0IeM U MMyTel UX pelIeHusl.

JInuHocTHBIE  pe3yjbTaThl, o0ecmeyMBalOIIUe  aJanTanui  odyvyamomerocs K
U3MEHSIOIMMCH YCJIOBHAM COLHAJBLHON U IPUPOIHOI Cpeabl:

® TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBHSIX HEOIPEIEICHHOCTH, MOBBIIIEHUIO YPOBHS CBOEM
KOMIIETEHTHOCTH 4Y€pe3 MPAKTHUUECKYIO AESITEIbHOCTh, B TOM UUCIIE YMEHHUE YUUTHCS Y APYTHUX
Jrofiel, MpuoOpeTaTh B COBMECTHON JESITEILHOCTH HOBBIC 3HAHMSI, HABBIKM U KOMIIETEHIIMU U3
OMBITA IPYTHUX;

® HEOOXOAMMOCTHIO B (DOPMUPOBAHMM HOBBIX 3HAaHUM, B TOM uucie (HOpMyIHpOBaTh HJIEH,
MOHATHS, TUIIOTE3bl 00 O0BEKTAaX U SBJICHMUAX, B TOM YHUCIE paHee HE U3BECTHBIX, OCO3HABATh
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIAaHUPOBATh CBOC Pa3BUTHE;



® C1I0COOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIPUHUMAThL CTPECCOBYIO CUTYAIMIO KaK
BBI30B, TPEOYIOMMIA KOHTPMEp, KOPPEKTHPOBATh MPHUHUMAEMbIE pEIICHUS U JIEHCTBUS,
bopMyIUpOBATh U OLIEHUBATH PUCKHU U MOCIEICTBUS, POPMUPOBATH OTIBIT.
METANPEAMETHBIE PE3YJIbTATDBI

MetanpeameTHble pe3yabTaThl OCBOSHUS IPOrpaMMbl ydeOHOTro npeameTa «BeposiTHOCTh 1
CTaTUCTUKA»  XApPAaKTEPU3YIOTCS  OBJIAJICHUEM  YHHUBEPCAIbHBIMU  HO3HABAMETbHLIMU
oelicmeuAamu, YHUBEPCAIBHBIMU KOMMYHUKAMUGHbIMU OeUCmEUAMU Y YHUBEPCATbHBIMU
PezynamuHbIMU 0eliCMEUAMU.
1) Yuueepcansvuvie noznasamenvhuvie Oeiicmeus o0eceUnBaOT (OPMUPOBAHUE 0a30BBIX
KOTHUTHBHBIX IPOLIECCOB OOyyarouuxcs (OCBOGHHE METOJOB IO3HAHUS OKPYKAIOIIEro MHUpa;
MPUMEHEHHE JIOTHUYECKUX, UCCIIeI0BATEIbCKUX Onepaluii, yMeHuit pabotats ¢ nHdopmanueit).
Ba3oBrble JJornueckue aeiicTBuA:
® BBISIBJISITh M XapaKTepU30BaTh CYIECTBEHHbIC MPU3HAKA MaTeMaTHUYEeCKUX 00BEKTOB, MOHATHUH,
OTHONIICHUN MEXJIy TOHATUAMH, (OPMYIUPOBATH OINPEACICHUS MOHATHI;, YyCTaHABIUBATh
CYIIECTBECHHBIA MPHU3HAK KIacCH(PUKAIINN, OCHOBAHUS JUIsi 0OOOIICHUS U CPABHEHUS, KPUTCPUHU
IIPOBOAMMOIO aHAJIN3A;
® BOCIPHUHMMATH, (GOPMYIUPOBATH M MPEOOpPa3OBHIBATh CYXKIEHUS: YTBEpPAUTEIbHBIE W
OTpHUIaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIC,
® BEISBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U IIPOTUBOPEUHS B (JaKTax, NaHHBIX,
HAOMIOJICHUSAX U YTBEPXKICHUSX; MpeiaraTh KpUTEPUH AJIs BBIABICHUS 3aKOHOMEPHOCTEH U
MPOTHUBOPEUHNIL;
e JefaTh BBIBOJbI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U HWHJIYKTHUBHBIX
YMO3aKJIIOUYEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;
® pa3dMpaTh JI0KA3aTEIbCTBA MATEMATHUYECKUX YTBEPKIACHUW (TpSIMbIE W OT TMPOTHUBHOTIO),
MIPOBOAMUTH CAMOCTOSATEIHHO HECTIOKHBIE I0KA3aTeIhCTBA MATEMATUYECKUX (DaKTOB, BLICTPAUBATh
apryMeHTalll0, MPUBOJUTH MPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
paccyXaeHus;
e BRIOMpPATh CHOCOO pelieHus yuyeOHOW 3ajaur (CpaBHHMBATh HECKOJIBKO BapHAHTOB pELICHUS,
BbIOMpaTh HanOoOIIee MOAXOASAIINUN C YIETOM CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).
ba3zoBbie ucciiegoBaTe/IbCKHeE 1eHCTBUA:
® UCIONB30BaTh BOMPOCHI KaK HCCIENOBATENbCKUM HHCTPYMEHT MO3HAHUS; (OpMYIHpOBaTh
BOIPOCHI, PUKCUPYIOLIIE TPOTUBOPEUHE, IPOOIEMY, CAMOCTOSITEILHO YCTaHABIIMBATh HCKOMOE U
JIaHHOe, GOPMUPOBATH TMIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3ULINIO, MHEHHUE;
® IIPOBOJMTH IO CAMOCTOSITENILHO COCTABIEHHOMY TUTaHY HECIIOKHBIN YKCIIEPUMEHT, HEOOIbIIIOE
UCCIIEIOBAaHNE MO YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eckoro oOBeKTa, 3aBUCUMOCTEH
00BEKTOB MEX]Ty COOO0M;
® CaMOCTOSITENHHO (HOPMYIUPOBATH OOOOIICHUS M BBIBOJABI MO pe3yjbTaTaM IMPOBEICHHOTO
HaAOIIOIEHUsI, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3YyIbTaTOB, BBIBOJAOB U
0000I1IEHHI;
® IPOTrHO3MPOBATh BO3MOXKHOE Pa3BUTUE MPOLIECCA, @ TAKKE BBIABUTATh MPEIOIOKEHU O €ro
Pa3BUTHU B HOBBIX YCIIOBHSIX.
Pabora ¢ undopmaunmeii:
® BBIBISITH HENOCTATOYHOCTh U M3OBITOYHOCTH HMH(OpPMAIMM, JAHHBIX, HEOOXOTUMBIX IS
pelleHus 3a1auu;



e BpRIOMpATh, AaHAIW3UPOBATh, CHUCTEMATHU3UPOBATH U HMHTEPIPETUPOBATH HH(MOPMALINIO
pa3NUYHBIX BUAOB U (POPM IPEICTABICHHUS;

e BbIOMpaTh (QopMy MNpeACTaBleHUS HHPOPMAIMM U WJUIIOCTPUPOBATH peEIIaeMble 3aJauyu
cXeMaMH, AuarpaMMaMu, HHOH rpaduKoil 1 uX KOMOWHAIHSIMU;

® OLICHUBATh HAJCKHOCTH HMHPOPMALMU MO KPUTEPHUSAM, TMPEIUIOKECHHBIM YUUTEIEM MU
c(hOpMyIIMPOBAHHBIM CAMOCTOSITENBHO.

2) Ynuusepcanvuvie KommynuxamueHwvle Oelicmeus 00€CICUMBAIOT CPOPMUPOBAHHOCTD
COLIMAJIbHBIX HAaBBIKOB 00YYaOIINXCSI.

OO0uenne:

® BOCIIPUHUMATH U (POPMYIUPOBATH CYXKACHUS B COOTBETCTBUH C YCIOBUAMU H IETSIMHU OOIICHUS;
SICHO, TOYHO, TPaMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX, aBaTh
MOSICHEHHUSI 110 XO/1y PElIeHHUs 3a/1a4l, KOMMEHTHUPOBATh MOJyUYEHHBIH Pe3ybTaT;

e B Xxo/€ OOCYXIEHHS 3aJaBaTb BOIPOCHI IO CYIIECTBY OOCYXJaeMOH TeMbl, MPOOJIEMBbI,
pemaeMoil 3a/aun, BBICKA3bIBaTh WICH, HALIEJICHHBIC HAa MOWUCK PEUICHHUS; COMOCTABIATH CBOU
CYXJICHUS C CYKACHUSMHU APYrHMX YYaCTHHKOB JUANOTa, OOHAPYKUBATh PAa3IM4KMe U CXOICTBO
NO3HIINI; B KOPPEKTHOW (hopme POpMyIMpoBaTh pa3HOTIIACHUS, CBOM BO3PaKEHIS,

® TMpEACTABIATH pPE3yabTaThl pELICHUS 3a7aud, DKCIEPUMEHTAa, HCCIEeNIOBAaHUS, IPOCKTa;
CaMOCTOSITENILHO BBIOMPATh (hOpMAT BBICTYIIJICHHUS ¢ yYETOM 3a7a4 IPE3CHTAMU U 0OCOOEHHOCTEH
ayJIUTOPUH.

CotpyannuecrBo:

® [IOHMMaTh M HCIIOJIB30BaTh NPEUMYIIECTBA KOMAHIHOW M HMHIMBUAYaJbHOW pabOTHI Tpu
pelieHnr y4eOHbIX MaTeMaTHUYeCKUX 3a]1a4;

® IPUHUMATh 11€7Tb COBMECTHOM JeSTeIbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOU PadoTHI,
pacmpenensTb BUABl padOT, OTOBAPHBATHCSA, OOCYKIATh IPOLECC M pe3yibTaT paboThI,
0000111aTh MHEHUS HECKOJIBKUX JIIOIEI;

e y4yacTBOBaTb B IpYyNIOBBIX (opmax paboTbl (0OCyXIeHHsS, OOMEH MHEHMSIMH, MO3TOBBIE
HITYPMBI 1 JIp.);

® BEHINOJHATH CBOIO YacTh PabOTHI M KOOPAMHHUPOBATH CBOM JCWUCTBUS C JIPYIMMH UYICHAMHU
KOMaH/Ibl;

® OLIEHMBATh KaueCTBO CBOETO BKJIAJa B OOLIUI MPOIYKT MO KPUTEPHUSM, CHOPMYINPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICHCTBHSI.

3) Yuueepcanvuvie pecynamuenvie Oeticmeus o00ecTieunBalOT (HOPMHUPOBAHHE CMBICIOBBIX
YCTaHOBOK U JKU3HEHHBIX HABBIKOB JIMYHOCTH.

Camoopranusauus:

CaMOCTOSITENIFHO COCTaBJIATh IUIaH, aJTOPUTM pelleHHs 3ajaud (I ero 4acTh), BbIOUpPATh
croco0 pemeHuss ¢ YY4eTOM MMEIOLIUXCS pEecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PELICHUH C yU€TOM HOBOM HH(pOpMAIIHH.
CaMOKOHTpPOJIb:

® RBIAJETh CIIOCOOAMH CaMONPOBEPKH, CaMOKOHTPOJS TpoIecca W pe3yibraTa pelieHus
MaTeMaTHYECKOW 3ajjauu;

® MpeNBUJCTh TPYIHOCTH, KOTOpPBIE MOTYT BO3HHUKHYTH MpPHM pELICHWU 337a4l, BHOCUTh
KOPPEKTHBBl B JIESITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, HAWIEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;



® OLCHUBATb COOTBETCTBUE pE3yJIbTaTa MACATECIbHOCTH IIOCTABICHHOW LENH W YCIOBHSM,
OOBSICHATH PUYMHBI TOCTH)KEHUS I HE JOCTHXKEHUS 1IE€JIH, HAXOAUTh OUIMOKY, JaBaTh OLIEHKY
IpUOOPETEHHOMY OIIBITY.
INPEJIMETHBIE PE3YJIBTATDBI
IIpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «BeposTHOCTD U CTATUCTUKA» XAPAKTEPU3YIOTCS
CIIEYIOIIMMH YMEHUSMH.
*  Yurare nHPOPMAIHUIO, IPEICTABICHHYIO B TA0JIMIAX, HA JHarpaMMax;
* [IpencraBisATh JAaHHbIE B BHUJE TaOJUIL], CTPOUTH IUArpaMMbl (CTOJOMKOBBIE
(crosib4aTkie) U KPYroBbie) MO MACCHBAM 3HAYCHUI.
*  OnucelBaTh U UHTEPIPETUPOBATH PEAIbHBIE YUCIIOBBIE JAHHBIE, IIPECTABICHHBIE
B Ta0MIIax, HA JUarpaMMax, rpagukax.
* Hcnonp30BaTh Ui ONMCAHMSI JAHHBIX CTATUCTUYECKUE XapaKTEPUCTUKU: CPEIHEE
apudMeTHuecKoe, MeIuaHa, HauOoJbIllee U HANMEHBIIIEe 3HAUCHUS, pa3Max.
* Umers mnpencraBleHHE O CIy4alHOM W3MEHUYMBOCTM Ha IIpUMeEpax ILeH,
(¢u3NYECKUX BEIUMYHMH, aHTPOIOMETPUUECKUX JIaHHBIX; UMEThb NPEACTABICHUE O
CTaTUCTUYECKON YCTONYMBOCTH.
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