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1. IlosicHUTeJIbHAA 3aNIMCKA.

PaGouass mporpamma paspaboraHa Ha ocHOBe DenepalbHOTO TOCYJapCTBEHHOTO
00pa30BaTENFHOTO CTAaHAApPTa OCHOBHOTO OOIIEro 0oOpa3oBaHMs, aBTOPCKOM MHpPOTpaMMbl «Ajreodpa.
Pa6oune nporpammel. [Ipenmernas muaus yaeonukoB FO.H. MakaperyeBa u np. 7-9 kiaccel: mocodue
JUTSL yauTenen oomeo0pa3oBaTenbHbIX yupexxaenui» /H.I'. Munarok. - M.IIpocsemenwne, 2015r.

Jlst peanuzanuu pabodeid mporpaMMbl UCIIONIb3yeTcsl KOMIUIEKT yueOHukoB FO.H. Makapeiuesa
u 1ip. 8-9 kiaccer:
1.Makapviues IO. H. Anrebpa, 8 ki.: ydeOHHMK i oOmieoOpa3oBarenbHbIX opranm3anui / HO. H.
Makapsrues, H. I'. Munaiok, K. 1. Hemkos, C. b. CyBopoBa; noa penakiueit C. A. TensikoBckoro. —
M.:Ilpoceemenne, 2018.

3. Maxapwiuee IO. H. Anrebpa, 9 xin.: yueOHUMK 1uisi oOmieoOpa3oBarenbHbIXx opranuzanuii / 0. H.
MakapsiueB, H. I'. Munatok, K. M. Hemikos, C. b. CyBopoBa; nox penakuueit C. A. TensikoBckoro. —
M.: Ilpocemenue, 2018.

Co3HarenbHOE OBJIAJICHUE YYallUMUCS CHUCTEMOW anreOpauyeckux 3HAHUH U yMEHUH
HEOOXOAMMO B TIOBCEJIHEBHOM JKM3HU JJIA HW3YyYEHUS CMEXKHBIX JHUCUUIUIMH W TPOJOJDKEHUS
o0OpazoBaHwUs.

[IpakTuueckasi 3HAYUMOCTh IIKOJIBHOIO Kypca aireOpbl 00ycCiOBI€Ha TE€M, 4YTO €€ OOBEKTOM
ABIISIOTCS KOJMYECTBEHHBIE OTHOUICHHS JIEHCTBUTEIBHOrO MHUpa. Maremaruyeckass MOJATOTOBKA
HeoOXoauMa Jisi TIOHUMAaHUS TPUHIUIIOB YCTPONCTBA W UCIOJB30BAHUS COBPEMEHHOM TEXHHKH,
BOCTIPUATHS HAYYHBIX W TEXHUYECKMX TMOHATUN M uaei. Maremaruka SBISETCS SA3BIKOM HAyKd U
TexHukd. C e€ MOMOIIbI0 MOJCIUPYIOTCA M M3Y4YalOTCsl SIBICHUS U MPOIECChI, MPOUCXOMSIINE B
npupoie.

Anrebpa SIBISIETCS OJHUM W3 OIOPHBIX IPEJIMETOB OCHOBHOHM IIIKOJIBI: OHAa O0ECIICYUBACT
U3Yy4eHHUE JAPYTruX JUCHUILIUH. B mepByro odepenb 3TO OTHOCUTCSA K MPeIMeTaM €CTeCTBEHHO-HAYYHOTO
[IUKJIA, B YaCTHOCTU K (pu3uke. Pa3BUTHE JTOrMYECKOrO MBIIUICHUS y4YaIIUXCs MPU OO0y4YeHHH airedpe
CIOCOOCTBYET YCBOCHHMIO IMPEAMETOB TyMaHUTAapHOro IMKia. llpakThueckue yMeHUS UM HaBBIKU
anreOpanvecKkoro XxapakTepa He0OXOUMBI JIJIsl TPYAOBOM U MPOo(dheCCUOHATBHOM MOATOTOBKH yUYaIUXCsl.

Pa3BuTtHe y yuwammxcs — TPaBWIBHBIX TPEACTABICHUH O CYIIHOCTH U TPOUCXOKICHUU
anreOpandyeckux aOCTpakUMi, COOTHOUIEHMHM pEaJbHOTO U HACATBHOI0, XapakTepe OTpPaXeHUs
MaTeMaTUYeCKON HayKOH SIBICHHUN U MPOIECCOB PEaJbHOTO MHpa, MECTe anreOpbl B CHCTEME HayK H
pOJIM MaTeMaTHYECKOTO MOJICIUPOBAHUS B HAYYHOM IIO3HAHUUM M B TPAKTUKE  CIIOCOOCTBYET
(GOpMUPOBAHHIO HAYYHOTO MHPOBO33PEHUS YYAIIMXCS M KAYeCTB MBIIUICHUS, HEOOXOMUMBIX JIJIs
aJlanTalyy B COBPEMEHHOM MH(OPMAITMOHHOM OOIIIECTBE.

Tpebys oT yyammxcsi yMCTBEHHBIX M BOJIEBBIX YCUIIHI, KOHIICHTPAIIUU BHUMAaHUS, aKTUBHOCTHU
pa3BUTOTO BOOOpaxkeHUs, aiaredpa pa3BUBACT HPABCTBEHHBIE YEPTHI JIMYHOCTH (HACTOMYHMBOCTD,
[EJIeYCTPEMIEHHOCTh, TBOPUYECKYIO aKTHUBHOCTH,) CAMOCTOSITENILHOCTh, OTBETCTBEHHOCTh, TPYJOTIO0HE,
JTUCHUTIIIMHY U KPUTHYHOCTh MBIIUICHUS) U YMEHUE apTyMEHTUPOBAHHO OTCTAaWBaTh CBOU B3IJISIIBI U
yOexaeHHs], a TAaKXkKe CIIOCOOHOCTh MPUHUMATh CAMOCTOSITENIbHBIE PEIICHHUS.

Nzyuenune anreOpsl, GyHKIHN, BEPOITHOCTUA M CTATUCTUKU CYIIECTBEHHO PACHIUPIET KPYTro3op
yyalxcs, 3HaKOMs UX C MHIYKIUEH W AenyKiueid, o000meHneM W KOHKpETH3aIuel, aHaIU30M U
CHUHTE30M, KJaccupuKaluued ¢ cucTemMaTusanueil, adcTparupoBaHHEM, aHaJOrMed. AKTHBHOE
UCTIONF30BAaHUE 3a/lad Ha BCEX JTamax ydeOHOro mpolecca pa3BUBAaeT TBOPYECKHE CIOCOOHOCTH
yUaluxcs.

Nzydyenne anreOpsl mMo3BONsieT (QOPMHUPOBATH YMEHHS M HAaBBIKM YMCTBEHHOTO Tpyaa —
MJIAHUPOBAHUE CBOEH pabOTHI, MOWCK pPalMOHATBHBIX MyTeH €€ BBITIOJIHEHHS, KPUTHUYECKYIO OICHKY
pe3ynbTaToB. B mporiecce u3yueHus anredpsl ydamuecs JOMKHBI HAyYUThCS U3JIaraTh CBOM MBICIH SICHO
W HCUYEPTBIBAIONIE, JIAKOHUYHO W €MKO, MPUOOPECTH HABBIKM YETKOTO, aKKypaTHOTO M TPaMOTHOTO
BBITIOJTHEHHSI MATEMAaTHYECKHX 3aIHCel.

Baxneiimieii 3aaueil MIKOIBHOTO Kypca aiareOphl sIBISETCS Pa3BUTHE JIOTUYECKOTO MBITIUICHUS
yuamuxcs. Camu OOBEKThl MAaTEMaTHYECKMX YMO3aKIIOUEHHWH W TPUHATHIE B anrebpe mpaBuiia UX
KOHCTPYHPOBAHUS CIOCOOCTBYIOT (POPMHUPOBAHUIO yMEHHUU OOOCHOBBIBATH M JOKa3bIBaTh CY>KICHUS,
MPUBOJIUTH YETKUE OTPECIICHNUS, PA3BUBAIOT JJOTHYECKYI0 UHTYUIIMIO, KPATKO M HATIISIHO PACKPBIBAIOT



MEXaHU3M JIOTMYECKHX MOCTPOSHHH M ydaT UX NMpUMeHeHuto. TeMm cambiM anredpa 3aHUMAeT OJHO U3
BeAyUIMX MecT B (OPMHUPOBAHMM HAYYHO-TEOPETHUECKOrO MBIIIJICHUS Yydamuxcs. PackpbiBas
BHYTPEHHIOIO TAPMOHHIO MaTEMaTUKU, (OPMUPYs TIOHUMAHHUE KPACOTHl U M3AIIECTBA MAaTEeMaTHUYECKUX
paccyX/IeHui, aredpa BHOCUT 3HAYUTENbHBIN BKJIaJ] B 3CTETUYECKOE BOCITUTAHHE YUaILUXCS.

O01mas xapakTepucTHKa Kypca ajredpsbl.

Copepxanne Kypca anredpel B 8-9 Kiaccax MpeACTaBIEHO B BUIE  CICAYIOLIUX
CoJlepKaTeNNbHBIX pa3enoB «Amnredpay», «HucnoBsle MHOXKECTBa», «DyHKIMNUY», «IJIEMEHTHI MPUKIA[-
HOM MaTeMaTHKN», «Anredpa B ICTOPUYECKOM Pa3BUTHM.

Copepxanue pasaena «Anredpay GopMupyer 3HAHUS O MATEMAaTHIECKOM SI3BIKE, HEOOXOTUMBIC
JUISL pEeLICHUs] MaTeMaTHYeCKUX 3a/1ay, 3a[a4 M3 CMEXHBIX TUCIHUIUIMH, a TaKKe MPAaKTHUUYECKUX 3ajad.
N3ydenune marepuana crocodcTByeT HOPMUPOBAHHUIO y YUAIIUXCS MATEMAaTHYECKOTO anmapaTa pereHus
3aJa4 ¢ IOMOIIbIO YPaBHEHUI, CCTEM YpaBHEHHI U HEPABEHCTB.

Marepuan JIaHHOTO pasjiesia MPEACTaBICH B acCleKTe, CIIOCOOCTBYIONIEM (HOPMUPOBAHHIO Y
yuyaluxcs yMEHHUs TOJb30BaThCs anroputMmaMu. CylecTBEHHasl pojb MPU 3TOM OTBOJUTCS Pa3BUTHUIO
QITOPUTMUYECKOTO MBIIIJICHUS - BAYKHOW COCTABIISIONICH HHTEIUIEKTYaIbHOTO PAa3BUTHUS YEIOBEKA.

Copepxanne paznena «YucinoBble MHOXKECTBa» HallEJICHO HAa MaTeMaTU4YeCKOE pa3BUTHE
ydamuxcs, (GopMupoBaHHE Yy HHX yMEHHUS TOYHO, CXKaTO M SICHO H3JIaraTh MBICIH B YCTHOH W
NUCbMEHHOW peur. Marepuan paszjena pa3BUBAeT MOHSATHE O YUCIE, KOTOPOE CBA3aHO C H3yYECHUEM
JeMCTBUTENLHBIX YUCEI.

Lenb conepxkanusi pasgena «DyHKUUU» - MOJy4YEHHE MIKOJIbHUKAMU KOHKPETHBIX 3HAHUU O
(GYHKIIMM KakK Ba)KHEWIIEH MaTeMaTHMYecKON MOJEeNM JJs ONMCAHHUS M MCCIENOBAaHUS IPOLIECCOB U
ABIIEHUN OKpykaromero Mupa. COOTBETCTBYIOLIUI MaTepual CIIOCOOCTBYET Pa3BUTUIO BOOOPAKEHUS U
TBOPYECKHUX CIIOCOOHOCTEH YYalIMXCsl, yYMEHHUIO HCIIONB30BATh PAa3IMYHBIC S3bIKM MaTEMaTHKH
(CITIOBECHBIN, CAMBOJIMYECKUH, TpaUUSCKUIA).

Conepxxanne pasznena «IJIEMEHTHl MPUKIAAHOM MAaTEMAaTUKH» PACKPBIBACT MPHKIATHOE |
MPAKTUYECKOE 3HAUYCHUSI MAaTEMAaTUKU B COBPEMEHHOM MUpe. Marepual TaHHOTO pa3zenia ClioCOOCTBYET
(GOpMHPOBAHUIO YMEHHS TPEACTABIATh W aHAIM3WPOBATh PA3IMYHYI0 HH(OPMAIMIO, TOHUMAHUIO
BEPOSITHOCTHOTO XapaKTepa pealbHbIX 3aBUCMOCTEH.

Pasnen «Anrebpa B HCTOPUYECKOM pa3BUTHM» IMpelHa3HaueH i (hopMHpOBaHUS
NpeJCTaBICHUN 0 MaTeMaTHKe KaK 4acTH YeJIOBEYECKON KYJIbTYpHl, sl OOIIEro pa3BUTHS IIKOJIbHUKOB,
CO3/1aHUSI KYJIbTYPHO-UCTOPUUECKON CpeIbl 00YUECHHUS.

Onucanue MecTa npeaMera B y4eOHOM ILIaHe.

VYyeOHBIN TIJIaH OCHOBHOTO O0IIEero o0pa3oBaHUss B paMKax peanusanu GeaeparbHOro
roCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAApPTa OCHOBHOIO 00Iero oOpa3oBaHUS IperycMaTpUBaeT
o0s13aTeIbHOE U3yUeHHne yaeOHoro npeamera — Anredpa

KonyecTBO 4acoB B HEJIEIO KosnmyecTBo 9acoB B ro
Anrebpa 8 kiacc 3 102
Anrebpa 9 kiacc 4 136

2. Cooepircanue Kypca.

APUDOMETHUKA
PanuonanbHble umciaa. Pacmpenne MHOXKECTBA HATYypalbHBIX YHCENT 10 MHOXKECTBA IIEJIBIX.
MHoXecTBa IEJbIX YHCEN 0 MHOXECTBA pallMOHAIBHBIX. PaloHalbHOE YUCIIO Kak OTHOIIeHue m/n,
r/ie m — 11eJI0€ YUciio, N — HatypaibHoe. CTeneHsb C LeIbIM OKa3aTeleM.
HeiicrBuTenbHble unciaa. KpaapatHeiii kopeHb u3 yncia. Kopenb TpeTheil crenenu. 3anuch KOpHEH ¢
MOMOIIIBIO CTENEHHU ¢ IPOOHBIM TToKazaTeneM. [lonsTre 00 upparmoHaabHOM yucie. MppannoHaibHOCTh
yuclia W HECOM3MEPHMOCTh CTOPOHBI M JAMArOHANW KBajpara. JlecATUYHBIE MPUOIIKEHUS
WUPPALMOHATBHBIX Yucel. MHOXECTBO JIEUCTBUTEIBHBIX YHCET; TIPEICTABICHUE JEHCTBUTEIBHBIX YUCEI
OCCKOHEYHBIMU ACCATUYHBIMU ApoOsimu. CpaBHEHUE NEHCTBUTENbHBIX uncen. KoopauHaTHas mpsimasi.
N3o0pakeHne yncen TOUKaMi KOOPJIUHATHON MpSIMON. UHCITOBBIE POMEKYTKH.



N3mepennsi, npudJIM:KeHns1, oleHKH. Pa3zMepbl 0OBEKTOB OKpPY)KAIOIIEro MUpa (OT 3JIEMEHTApHBIX
yacTul 10 BceneHHoil), NIUTENbHOCTh MPOLIECCOB B OKPYXKAMOLEM MuUpe. BblieneHne MHOXUTEN —
CTETIEHU JeCATH B 3amucu uucia. [Ipubmmk€HHOE 3HAYEHWE BEIMYMHBI, TOYHOCTH MPUOIMKEHHS.
[Tpukuaka v OLE€HKa pe3yIbTaTOB BEIYUCICHHUMN.

AJITEBPA
AJredpanyeckue BbIpa:keHHMsl. DyKBEHHbIC BbIpaKeHHs (BBIPaXEHHsA C IMEepeMeHHbIMH). UmucioBoe
3HayeHne OyKBEHHOTO BbIpakeHHUs. JlomycTumble 3HaueHHsI NepeMeHHbIX. [lojcTaHOBKAa BBIpayKEHHIMA
BMECTO NepeMeHHbIX. [IpeoOpazoBaHue OyKBEHHBIX BBIPAKCHUH Ha OCHOBE CBOWCTB apu(METHUECKUX
neiictBuil. PaBeHCTBO OykBeHHBIX BblpakeHUH. ToxkaecTBo. CTENeHb ¢ HaTypaJbHBIM IIOKAa3aTesleM U e
cBoiictBa. OnHO4WICHBI U MHOrowieHel. CreneHb MHOrowieHa. (CiiojkeHue, BBIYMTAHHME, YMHOXKEHUE
MHOTOWICHOB. DOpMyJIbl COKpAIEHHOIO YMHOKEHHMS: KBAApaT CyMMbI U KBaJapaT pa3HOCTH. PopMyiia
pasHocTH KBaapaToB. [IpeoOpa3oBanue 11€510ro BeIpaKeHUsI B MHOTOWIeH. Pa3iiokeHne MHOro4JeHoB Ha
MHOXUTEIU. MHOrouneHsl ¢ ofgHoMl mnepemeHHoW. KopeHb MHorounena. KsaapaTHbI TpEXWIEH;
pas3yIoKEeHUE KBaJpaTHOro TPEXUYIEHa Ha MHOXKUTENIH. Anredpanueckass IpoOb. OCHOBHOE CBOWCTBO
anreOpandeckoir npoou. Cllo)KeHHWe, BbIUMTAHUE, YMHOXKCHHUE, JICJICHHE anreOpamuecKkux apoOei.
Crenenb c 1enbIM MoKa3zaTesneM U e€ cBoiicTBa. PalmoHanbHble BBIpaKEHHMsSI M UX NPeoOpa3oBaHMSL.
JokazarenbcTBo ToXkAecTB. KBanparusie kopHu. CBoicTBa apu(pMETHIECKUX KBAJIPATHBIX KOPHEW M UX
IpHUMEHEHHE K IPeoOPa30BaHHUIO YHCIIOBBIX BBIPAXKEHUN U BHIYUCICHUSM.
YpaBHeHusi. YpaBHeHue ¢ ofgHoi nepemeHHOM. KopeHb ypaBHeHus. CBOICTBa UMCIOBBIX PaBEHCTB.
PaBHOCHIBbHOCTh ypaBHeHUH. JluHeliHoe ypaBHeHue. KBazmpaTtHoe ypaBHeHue: Qopmylia KOpHeH
KBaJpaTHOro YypaBHeHusd. Teopema Buera. PemeHne ypaBHEHMH, CBOIAIIMXCS K JIMHEMHBIM U
kBajgpaTHbIM. [IpuMepsl perieHus ypaBHEHUH TpeTbell M 4eTBEPTON cremeHell. Pemenue npoOHO-
palMOHAIBHBIX YPaBHEHHMH. YpaBHEHUE C ABYMsS INEpPEMEHHBbIMHU. JIMHEHHOE ypaBHEHHE C JABYMS
IIEPEMEHHBIMM, IPUMEPBl PEUICHMs] ypaBHEHUN B LenblXx yuciaax. Cucrema ypaBHEHMHM C JBYMs
nepeMeHHbIMH. PaBHOCHIIBHOCTE cucTeM. CHCTEMBI IBYX JTUHEHHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU;
pelleHne MOACTaHOBKOM U cioxkeHueM. IpuMepsl perieHns cucTeM HEIMHENHBIX YPaBHEHUH C IBYMs
nepeMeHHbIMH. PelieHne TEeKCTOBBIX 3afau ainreOpanueckuM crnocoOoM. JlekapToBbl KOOpJMHATHI Ha
IockocTH. I'paduueckass MHTepHpeTanuss ypaBHEHHMsS C JIByMs NepeMEeHHbIMU. ['paduk nuHEHHOro
YpaBHEHUS € ABYMsI IEPEMEHHBIMU; YTII0BOK KOA(P(ULMEHT NPAMOIi; yCIOBHE MapajljIeIbHOCTH MPSMBIX.
I'paduky mpocTedInX HeNMHEHHBIX YypaBHEHMI: mapaboja, rumepobonia, OKpyKHOCTh. ['paduyeckas
MHTEPIPETALMS CUCTEM YPAaBHEHHUM C IBYMS IEPEMEHHBIMHU.
HepaBencrBa. UucioBble HepaBeHCTBA M MX CBOHCTBA. HepaBeHCTBO ¢ OZHOM IEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEHCTB. JIMHEIHBIE HEPABEHCTBA C OJHOM NepeMeHHON. KBajpaTHbie HEpaBEHCTBA.
CucreMbl HEpaBEHCTB C OJTHOM NEPEMEHHOM.

OYHKIIHN
OcHoBHbIe NOHATHA. 3aBUCUMOCTH MeXy BennunHamu. [lonsatue ¢pynkuun. O6iacTb onpeneneHus u
MHO’KECTBO 3HaueHU QyHkuuu. CriocoObl 3amanus ¢pyHkiuu. I'padux ¢pynknuu. CpoiicTBa QyHKIUH,
ux otobpakenue Ha rpaduke. Ilpumepst rpadpukon
3aBUCHMOCTEH, OTPAXkKAIOIIUX PEAJIbHbIE MPOLECCHI.
YuciaoBble GyHkuuu. ODYHKIUM, ONUCHIBAIOUIME TMPSAMYIO OOpaTHYIO  IMPONOPLUOHAIbHbIE
3aBUCHUMOCTH, MX rpaduku u cBoiictBa. JluneitHas ¢ynkuus, e€ rpaguk u cBoiictBa. KBagparnunas
¢bynkuus, e€ rpaguxk u coiicTBa. CTeneHHble (YHKIUHM C HATYpaJIbHBIMU IOKa3zaTelsIMU 2 U 3, UX
rpadukn u coiictsa. I'padukn dyrkimii y =X,y = ¥* |y =|x|.
YucioBble  nocje0BaTeJbHOCTH.  [loHATME  YMCIOBOM  IOCIENOBAaTEIBbHOCTH.  3aJlaHUE
MIOCJIEIOBATEIbHOCTH PEKYppeHTHOW ¢dopMynoi u  Qopmynoil N-ro uneHa. Apudmeruueckas Hu
reoMerpuueckas nporpeccuu. @opmynbl N-ro wieHa apudMeTHYecKol U T€OMETPUUYECKON MPOorpeccuit,
CYMMBI TEepBbIX N-X 4jeHOB. M300pakeHue wieHOB apu(PMETHUECKOH M TeOMEeTpUYecKOl Mporpeccui
TOYKAMU KOOPAMHATHOMW IJIOCKOCTH. JINHEHHBIN U SKCIOHEHIHAIBHBIN pOCT. CI0KHBIE MPOLIEHTHI.

BEPOATHOCTDB U CTATUCTUKA
OnucareqbHasi cratuctuka. [lpencraBieHue naHHBIX B BUAE TaOnMll, Jguarpamm, TIpaduKoB.
CnyuvaiiHas  u3MeH4MBOCTb.  CTaTUCTMYECKHE  XapaKTepUCTUKM  Habopa  JaHHBIX:  CpeaHee
apupMeTHuecKoe, MeuaHa, HauOoJbIlee U HaUMEHbIIee 3HAYCHUS, pa3-



max. [IpesncraBieHue o BBIOOPOYHOM HUCCIICIOBAHUH.
CayuaiiHble COOBITHA U BEPOATHOCTHL. [[OHATHE O CITy4aifHOM OIBITE U CIIy9aitHOM cOOBbITHH. YacToTa
ciydaitHoro  coObiTusi.  CTaTHCTHYECKMH TMMOIXOJ K  IOHATUIO  BEPOSATHOCTH. BepostHOCTH
MPOTUBOMOJIOXKHBIX cOObITUH. HezaBucruMblie cOOBITHS. Y MHOKEHUE
BeposiTHOCTEH. [locTOBEpHBIE U HEBO3MOXHBIE COOBITHS. PaBHO BO3MOXHOCTH coObITHI. Kiaccuueckoe
OIpEIETICHUE BEPOSITHOCTH.
KomOunaTopuka. Pemenne koMOMHATOpHBIX 33134 nepebopom BapuaHTOB. KoMOMHATOpHOE MPaBHIIO
ymHOxeHus. [lepecranoBku
U QaxkTopua.

JJIOI'MKA U MHOXECTBA
TeopeTnko-MHOKeCTBeHHbIe TOHATHS. MHOXECTBO, 3JEMEHT MHOXECTBA. 3aJaHUE MHOXKECTB
MEPEYUCIICHUEM DJIEMEHTOB, XapaKTEPUCTUUECKUM CBOMCTBOM. CTaHIapTHbIE 0003HAUYEHHUS YHCIOBBIX
MHOXecTB. [lycroe MHOXecTBO M ero oOo3HaueHue. [loamHokecTBO. OObeIMHEHHE M TIepeceucHHe
MHOXECTB, Pa3HOCTh MHOXeCTB. WIuirocTpanuss OTHOUIEHUM MEXJYy MHOMXECTBAMH C TMOMOUIBIO
nuarpamm Diiepa — Benna.
DJieMeHThI JOruKHu. [[oHsATHE O PAaBHOCUILHOCTH, CIEIOBAaHUH, YIOTPEOICHUE JIOTUYECKUX CBSI30K ec/iu
., MO ..., 8 MOM U MOb-
KO 8 moM clyuae, TOTUYECKUE CBSI3KH U, UJU.

MATEMATHUKA B UCTOPUYECKOM PA3ZBUTHUHA
HcTopust hopMupoBaHUs MOHATHS YKCIA: HATypajIbHbIEC YHCIA, IPOOH, HEMOCTATOUHOCTh PAllMOHABHBIX
YHCcell AJIl TEOMETPUUYECKUX U3MEPEHUH, UppaloHalbHble yncia. CTapyuHHbIE CUCTEMBI 3allCH YHCEIL.
Hpo6bu B BaBunone, Erunte, Pume. OtkpbiTHe necaTu4HbIX ApoOell. CTapHHHBIE CHUCTEMBI Mep.
Jecstuunbple npoOu U Merpuyeckas cuctema Mep. llosBieHue oTpuuaTenbHbIX uuced U Hyns. JL
Maruauukuit. JI. Diinep. 3apoxaeHue anredpsl B Heapax apudmeruxku. Amn-Xopesmu. Poxaenue
OykBenHou cumBosiuku. I1. ®epma, @. Buer, P. [dekapt. Mcropus Bompoca 0 HaxoXIeHUU (POpMYII
KOpHEW anre0panyecKux YpaBHEHUM, HEpa3pelIMMOCTh B pajuKaiax ypaBHEHUH cCTereHu, Ooublieit
yeteipéx. H. Tapramesa, [x. Kapmano, H. X. AGens, O. 'anya. M3o0peTenne mMeroma KOOpIWHAT,
MO3BOJISIOIIETO MEPEeBOIUTh IeOMeTpudeckue OO0beKThl Ha s3bIKk anrebpel. P. [Jlexkapt u II. ®epma.
[Ipumeps! pa3nuyHbIX CUCTEM KOOPJIMHAT Ha IUIOCKOCTH. 3anaya Jleonapno Iluzanckoro (@ubonauun) o
Kponukax, uncia Oubonayun. 3amava o maxmMaTHou gocke. VICTOKM Teopuu BEpOSITHOCTEH: CTpaxoBoe
neno, azaptHele urpsl. [1. ®epma u b. [Tackans. 5. bepuymnu. A. H. Konmoropos

3. TemaTH4eckoe IJIAHHPOBAHHE
Auredpa 8 kiacc

Ne Tema, ocHOBHOE KosmmyecTBo | XapakTepucTHKA OCHOBHBIX BH/I0B /1€ATEJIbLHOCTH
coeprKaHue 1o JacoB YUYeHHUKA (Ha YPpOBHE YUeOHBIX J1eiicTBHUIA)
TeMam
1 PanuonanbHble 24 Pacnosnaeams  uenple  panMoOHaNbHBIE BBIPAKCHMS,
apoou JIPOOHBIC  PAMOHAIBHBIC BBIPAKEHUS, TPHUBOIUTH
1.1 | PayuonanvHvle 14 NpUMEpbl  TaKUX  BbIpaXeHUU.  Dopmynuposamso
opobu, ux onpeoeneHus: paIMOHAIBHOTO BBIpQKCHHUS,
ceoticmea. Cymma JOMYCTUMBIX 3HAYEHUH TEPEMEHHOM, TOXIECTBEHHO
U pazHocmu PaBHBIX  BBIPXKCHHWH, TOXJIECTBA, PABHOCHIBHBIX
opobeii YpaBHEHUM, pAIMOHATBLHOTO YypPaBHEHHUS, CTEMEHU C
1.2 Ilpouzsedenue u 10 HYJIEBBIM [oKa3aTeJieM, CTEIEHU c LETBIM
yacmmuoe opobel OTpUIATENILHBIM  MOKa3aTeleM, CTaHJapTHOTO BHUAA
yHciia, 0OpaTHOW MPOMOPIUOHATIBHOCTH; CBOUCMBA:
OCHOBHOE CBOICTBO palMOHAJILHOW JApoOH, CBONCTBA
CTEIICHU C TIeJIBIM TI0Ka3aTelieM, YpaBHEHHH, (YHKIUU




=—, npasuia. CJIO0XCHUs, BBIUYUTAHUA, HOXKCHHA,
n

JeneHust ApoOeil, BO3BEOCHHS JpOOM B  CTEICHB;
yCIIOBUE paBeHCTBa JApoOu Hymo. Jloxazwieams
CBOIICTBa CTENEHU C LIEJIBIM IOKa3aTesneM. Onucvieams
rpaguvecKkuii MeTOJ pEIICHUS YpaBHEHUW C OJHOU
NepeMeHHon.  [Ilpumensams  OCHOBHOE  CBOMCTBO
paroHaIbHON Ipobu TUTSI COKpAIEHUS
u peobpazoBanuss  npobOeit.  I[lpuBomuth  apobdm
K HOBOMY (00meMy) 3HamMeHareno. HaxomuTe cymwmy,
pasHOCTb,  IMPOW3BEJACHHE W  YaCTHOE  JIPOOEi.
Brimonusate TOKJIECTBEHHbBIE npeoOpa3oBaHUs
paroHaTbHBIX BRIPAKECHUH.

Pewams ypaBHeHHsI C IEpEeMEHHOW B 3HaMEHATele
npoou. [lpumensms CBOWCTBA CTENEHU C IICIBIM
MoKa3aresieM JUisi IpeoOpa30oBaHusl BIPAKEHUH.
3anucvliéamp 4yucna B CTAaHJAPTHOM BUJE. Buinoansamo

k
MOCTPOCHUE U UTeHue rpaduka QyHKIUU Yy = —
n

KBaaparubie
KOPHU

20

2.1

Apugpmemuueckuii
K8aopammbwlii
KOpeHb U e20
ceolcmea

11

2.2

Ilpumenenue
ceolicme
apugmemuiecko2o
K8aopamuozo
KOpHs

Onucvleams:  TOHATHE  MHOXECTBA,  3JEMEHTa
MHOXECTBa, CIIOCOOBI 3aJlaHHsi MHOYKECTB; MHOYECTBO
HaTypaJbHbIX YHCEJ, MHOXECTBO LEJIbIX YHCEll,
MHOKECTBO  PAallMOHAJIBHBIX  YHUCEI,  MHOXECTBO
JICMCTBUTENIBHBIX YWCEI M CBS3M MEXIAYy OSTUMHU
YU CJIOBBIMU MHOKECTBAMH; CBSI3b MEXKY
O0EeCKOHEUYHBIMU JECATUYHBIMU IpoOsIMH u
palMOHAIBHBIMHU, WppaluOHAIBHBIMU YUCTIAMH.
Pacnosnasams panmoHanbHblE W UPPALMOHAIBHBIE
yucna. [IpuBoauTh mpuUMepsl palMOHAIbHBIX YHCENT U
MPPALMOHATIBHBIX YHCEN. 3anucviéams C TOMOIIBIO
dbopMyn CBOWCTBA JEUCTBUH C JEHCTBUTEIHHBIMHU
yrcnamu. Qopmynuposams. onpedeiieHus: KBaAPaTHOTO
KOpHS M3 Yucia, apuMETUUECKOTO KBAJIPaTHOTO KOPHS
U3 4YuCla, PAaBHBIX MHOXECTB, IOJMHOECTBA,
MEPECEUCHUS] MHOXKECTB, OOBEIMHEHUS] MHOXKECTB;
ceoticmea: GyHKIMH Y = X2, apu(pMeTHIECKOro
KBaJIPATHOTO KOpHS, (QyHKUIUU y:\/; Jloxazvieamyo
CBOMCTBa apu(METHYECKOTO KBaJgPAaTHOTO  KOPHSL.
Cmpoums Tpabuku QyHKIMA Yy = X° u y:\/;.
[IpuMmeHsTh MOHSATHE apU(METHYECKOTO KBAJAPATHOTO
KOPHSI JIJISl BBIYMCIICHUSI 3HAYEHU BBIPAKCHUM.
Ynpowamoe BBIPAKEHHUS. Pemate ypaBHEHHUSI.
CpaBHMBaTh  3HAa4eHUs  BBIpAXEHUH.  BBINOIHATH
npeoOpa3oBaHWe  BBIPAKEHUH €  MPUMEHEHHEM
BBIHECEHUS MHOXXUTENS U3-TI0J] 3HAKa KOPHS, BHECEHUE
MHOKHTEIS noa 3HAK KOpHSL. BrinonansaTe
OCBOOOKJIEHHE OT HUPPALMOHAIBHOCTH B 3HAMEHATENe
IpoOu, aHalu3 COOTHOLICHHH MEXIy YHCIOBBIMU
MHOECTBAMU U UX 3JIEMEHTAMHU

KBaagparubie
YPaBHEHUs

21

Pacnosnasams v TIpUBOAUTH HpPUMEPHl KBAAPATHBIX
YpaBHEHUH pa3INYHbIX BUJOB (IMOJIHBIX, HEMOJHBIX,




MPUBEAEHHBIX), KBaJIpaTHBIX TPEXUIEHOB. Onucviéams
B oO0meM BHJE pelIeHHEe HEMOMHBIX KBaJPaTHBIX
ypaBHEeHUU. Dopmynuposams. onpeoenenus: ypaBHEHUS
IIepBOM CTEIEHHU, KBaJpaTHOIO YPaBHECHHUS;
KBaJPaTHOIO TPEXWICHA, TUCKPUMHHAHTAa KBaJpPaTHOIO
YpaBHEHUs W  KBaJpaTHOIO  TPEXWIEHA, KOPH:A
KBaJIpaTHOTO TPEXWIEeHa; OUKBAJIPATHOIO YpPaBHEHUS;
ceoticmea KBaJlpaTHOIO TpEXwiieHa; meopemy Buera u
oOpaTHyl0 eil Teopemy. 3anucviéamv W TOKa3bIBAaTh
bopmymiy KOpHEHN KBaJPaTHOIrO YpaBHEHHUS.
HccnenoBath  KOJIMYECTBO  KOPHEM  KBaJpaTHOIO
YpaBHEHUs B  3aBUCUMOCTM  OT  3HAKa  €ro
JUCKpUMHMHaHTa. /[[okazvieamb  meopemvl: Buera
(mpsiMyl0 M OOpaTHYI0), O Ppa3JIOKEHUU KBaJPATHOTO
TpEXUJIEHAa Ha MHOXUTEIH, O CBOWCTBE KBaJgpaTHOTO
TpéX4seHa C OTPULIATEIIbHBIM JUCKPUMHUHAHTOM.
Onucvléams Ha MPUMEPAX METOJ 3aMEHbI NEPEMEHHOMN
JUISl pELLICHUs] YPABHEHUN.

Haxooums xOpHU KBaJpaTHBIX YPaBHEHUH DPA3IMYHBIX
BunoB. [lpumensts Teopemy Buera m oOpaTHyro el
TeopeMy. BBINONHATE  pasiioKeHue  KBagpPaTHOIOo
TpéxujieHa Ha  MHOXuUTenu. Haxoaute  KOpHH
YPAaBHEHUH, KOTOpbIE CBOJATCA K  KBaJIpaTHBIM.
CocraBiATh KBaJpaTHbIE YPABHEHUS M YpPABHEHUS,
CBOIALIUECS K KBaJIPaTHBIM, SIBJISIOLLUECS
MaTEMaTUYECKUMHU MOJIEIISIMU PEaIbHBIX CUTYaIUi

Pacnosnasams ¥ TPUBOANTH TPUMEPHI YHUCIOBBIX
HEPABEHCTB, HEPABEHCTB C NEPEMEHHBIMH, JUHEWHBIX
HEPAaBEHCTB C  OJHOW  INEPEMEHHOW,  JIBOWHBIX
HEpPABEHCTB. Dopmynuposams.: onpeoenenus:
CpPaBHEHUS JIBYX YUCEJI, PELICHUs HEPABEHCTBA C OJJHOMU
MEPEMEHHON, PaBHOCWIBHBIX HEPABEHCTB, PEIICHUS
CHUCTEMBbl HEPaBEHCTB C OJHON MepeMeHHOH, obmacTtu
ONpEACICHUs  BBIPAKEHUSA,  CBOUCMBA  YHUCIOBBIX
HEPABEHCTB, CIIOXKEHUSI W YMHOXKEHUS YHCIIOBBIX
HEpaBeHCTB.  Pewams  JIHUHEHHBIE  HEPABEHCTBA.
3anuceIBaTh PEIICHUs] HEPABEHCTB U UX CHUCTEM B BUJIC
YHCIOBBIX MPOMEXYTKOB, OOBEIWHEHUs, MepeceUeHUs
YHCIIOBBIX MPOMEXYTKOB. PemaTe cucTeMy HEpaBEeHCTB
¢ onHouM  mepemeHHoM. OleHHMBaTh  3HAYEHUE
BbIpakeHHUs. 300pakaTh Ha KOOPAMHATHOM MpPsSMOi
3aJJaHHBIE HEPABEHCTBAMU YMCJIOBBIE IIPOMEKYTKH

3.1 | Keaopamnoe 11
VypasHeHue u e2o
KOPHU

3.2 | Apobnuvie 10
PAayuoHAIbHbIE
VpasHeHus

4 HepaBencrBa 20

4.1 Yucnogvle 9
HepaseHcmaa

4.2 | Hepasencmesa c 11
OOHOI NepemMeHHOl
U ux cucmembl

5 Crenenb ¢ neabim | 11

MoKa3aTeJieM.
9J1eMeHTBI
CTATHCTHKH
1. Cmenenn c
yenvim
nokazameie
MU eé
ceotlicmsa
2. Onemenmol

3HAaTh ONpEJEIEHUE U CBOMCTBA CTENEHH C LEIBIM
nokasareneM. [IpuMeHsTh CBOMCTBA CTENEHH C LIETIbIM
[IOKa3aTeleM IIPU  BBINOJHEHUM  BBIYMCIECHUH H
npeoOpa3oBaHuM BhIpaXeHWU. M Cmonp30BaTh 3amuch
qrcen

B CTaHJAPTHOM BH/JIE JIJISl BHIPAKEHUSI U COTIOCTAaBJICHUS
pasMepoB OOBEKTOB, JUIMTEIBHOCTH IMPOIECCOB B
OKpY’KaroIiem MUDE. [IpuBoauThH TIPUMEPHI
peNpe3eHTaTUBHOW U HEPENpe3eHTATUBHONW BHIOOPKH.
W3Bnexkarp wHOpManmioo W3 TaONIMI] YacTOT U




cmamucmu OpraHU30BBIBATH MH(OPMAILIMIO B BUAE TAOJIHI] 4acCTOT,
KU CTPOUTH MHTEPBAIBHBINA psll. VICIoONb30BaTh HATISAIHOE
MPEJICTaBJICHUE CTAaTHUCTUYECKON HMHpOpManuu B BUIC
CTONOYATBIX W KPYrOBBIX JUArpamMM, IOJIUTOHOB,
THCTOrpaMM
6 IloBTOpEeHue 6 CocCTaBIISIIOT IJIaH U [1OCJIE0BATENbHOCTD IEHCTBUI.
1. Ilpeobpaszos OnuceIBalOT COACP)KAHUE COBEPIIAEMBIX JICHUCTBUM C
aunue payuoHatbHvIX LIEJIbI0 OPUEHTUPOBKHU IPEAMETHO-NPAKTUYECKON WIIH
8bIPAICEHU. WHOM JESITEIIbHOCTH.
2. IIpeobpazos BripaxatoT CTpyKTypy 3a/1aul pa3HbIMHU CPEACTBAMU
aHue 8ulpadceHul, Cinuuaror crnoco0 | pe3ysibTaT CBOUX JEHCTBHHA C
cooeparcaujux 3aJJaHHBIM STAJIOHOM, OOHApYKMBAIOT OTKJIOHEHUS U
K8aopammbvie KOPHU. OTJINYHSI OT 3TAIOHA.

3. Pewenue VYyarcs mnepeBOAUTh KOH(UIMKTHYIO CUTYaluio B
K8AOpammbvix JIOTUYECKHUI IJIaH W pa3peliath ee Kak 3a7ady uepes
VpasHeHuii. aHaAJIU3 YCIOBUH.

4. Pewenue BoeiaBuraror 1 000CHOBBIBAIOT THIIOTE3BI, MPEAIAraloT

3a0a4 ¢ NOMOWbIO CIOCOOBI UX MPOBEPKHU.
OpobHO- BHOCAT KOppEeKTUBBI M JIOTOJHEHHS] B CIOCOO CBOHMX
DPAYUOHATbHBIX JEHCTBUI B cly4yae pacXOXACHUS ATalloHa, PEAIbLHOTO
VpasHeHuil. JEHCTBUS U €T0 MPOJIyKTa.
5. Pewenue YMeT mnpeacTaBisTh KOHKPETHOE COAEpKAHUE W
JIUHEUHbIX CO00IIIaTh €ro B MUCbMEHHON U YCTHOU (hopMe.
Hepagencme ¢ 00HOU BripaxatoT CTpyKTypy 3a/1a4l pa3HbIMU CPEACTBaAMU
nepemMeHHOU U ux OnpenensitoT MOCIEeI0BATEIbHOCTh  MMPOMEKYTOUYHBIX
cucmem. LeJIel ¢ y4ETOM KOHEYHOI'0 pe3yibTara.
6. Cmanoapm
HbIU 8UO YUCTA.
Hroro 102 yaca
Auaredpa 9 kiacc
Ne Tema, ocHOBHOE KoauuectBo XapaKkTepuCcTHKAa OCHOBHBIX BUI0B
cojepsKaHue 1o Jacos AesITeJIbHOCTH 00y4aroerocs
TeMaM (Ha ypoBHe y4eOHBIX AeHCTBHI)
1 KBaaparnunas 29 Boruncnsats 3HaueHus GpyHkuuu, 3ajaHHoi GopMyIioil, a
dyHKUHA Takke JAByMS U Tpems (¢opmynamu. OmNucChIBaTh
1.1 Dyuxyuu u ux 13 CBOMCTBa (YHKIIMA HA OCHOBE WX TIpapuIECKOTO
ceoticmea. IIPE/ICTaBICHMS. WuTepnpernpoBathb rpaduku
Keaopammnuwiii peasibHbIX 3aBUcHMOCTEd. [loka3bpIBaTh CXEeMaTHYECKH
MpexuieH. MOJIOKEHHE Ha KOOPIHMHAT HOM IIOCKOCTH TI'paUuKOB
1.2 | Ksaopamuunas 16 OyHKUMH y = ax?, y = ax® + N,y = a (X — m)%. CTpouTts
pyHryusL. rpaguk ¢ynkimuu y = ax” + bx + C, ymerp yka3eiBaTh
Cmenennas KOOPJWHATHI BEPIIMHBI TTapalboibl, €€ 0Ch CHMMETpHH,
pyHryus HarpaBJIeHUe BeTBel mapadobl.

U306paxath cxeMaTtuuecku rpapuk QyHKmum y = X"
YE€THLIM U Heu€THBIM N. IIoHMMaTs CMBICT 3amuceit Buaa
Va, Yay ron, roe a — HEKOTOpoe uucio. MmMers
MPEJCTABICHUE O HAXOXKICHUU KOPHEW N-ii CTENnEeHH C
MOMOIIBIO KAJIBKYJISITOpA




2 YpaBHeHus u 20 Pemate ypaBHeHUs TpeTbell M 4YETBEPTON CTENEHU C
HepaBeHCTBa MOMOILBIO PA3JIOKEHUST HAa MHOXXHUTEIW W BBEACHUS
C O/THOIA BCIIOMOTaTeNbHbIX MEPEMEHHBIX, B YaCTHOCTH peUlaTh
nepeMeHHOU OMKBaJpaTHbIE YpaBHEHMUS. Pemats IpoOHBIE
paloHalbHbBIE YpPaBHEHHUS, CBOAS HX K IEJbIM
2.1 Vpasuenus c oonou | 12 YpaBHEHUSM C TMOCIHEAYIOIIEH NPOBEPKOW KOPHEH.
nepemeHHoU Pemarp HepaBeHCTBAa BTOpPOM CTENEHU, HCIONb3YA
2.2 | Hepasencmea c 8 rpaduueckue mpencraBicHus. VCmonbp30BaTh METOJ
OOHOTL NepemeHHoll MHTEPBAJIOB JIJISl PELICHHUS HECIIOKHBIX PallOHAIbHBIX
HEPaBEHCTB
3 YpaBHeHus u 24 Crtpoutb rpaguku ypaBHEHUH C IByMS [IEPEMEHHBIMH B
HepaBeHCTBa OPOCTEHIIMX CiIydasiX, Korja rpadukoM SBISETCS
¢ AByMH npsmas, napadoia, runepboia, OKPY>KHOCTb.
nepeMeHHbIMH Hcnonp30BaTe UX 1S TpaQUUECKOro pemeHusi CHCTEM
3.1 VYpaenenus c osymsa | 16 YpaBHEHU C IByMs MEpeMEHHbIMH. Pemats criocobom
nepemMeHHbIMU U UX MOJICTAHOBKM CHCTEMBI JIBYX YpaBHEHHH C JBYMs
cucmemul MEPEMEHHBIMH, B KOTOPBIX OJHO YpaBHEHHE IEpPBOM
3.2 | Hepasencmesa c 8 CTENEeHU, a Jpyroe — BTOpoll cremneHu. Pemarp
08yMs TEKCTOBBIE  3a/layd,  HCIONb3yd B  KadecTBe
nepemeHHbIMU anreOpandyeckol MOJIENIN CHUCTEMY YpaBHEHUN BTOpOM
U ux cucmemsl CTEMeHH ¢  JABYMsA  [EPEeMEHHBIMH;  peularh
COCTaBJICHHYIO CUCTEMY, HHTEPIPETHPOBATH PE3yJIbTaT
4 Apudmerudeckas | 17 [IpuMeHsATh WHAEKCHBIE O00O03HAYEHUS JUIS YJICHOB
U rocsenoBareabHocTel. IlpuBoanuTs npuMepsl 3agaHus
reoMeTpuyecKas nocnefoBarenbHOCTEl  (opMylnoil N- TO uwieHa W
Nporpeccum pexyppeHTHON (opmynoi. BeiBomuTs Gopmynsl N- T0
4.1 | Apupmemuuecxan |9 yjieHa apu(MeTHIecKoi Mporpeccun ¥ reoMeTpudecKoi
npozpeccus pOTpeccuH, CYMMBI TIEPBBIX n YJICHOB
4.2 | I'eomempuueckas |8 apu(MeTHUecKol UM TeoMEeTpUYecKOil Mporpeccui,
npoepeccus peurate 3aga4u C HCIOJb30BAHUEM ITHUX (bOpMyJ‘I.
Jloka3bIBaTh XapaKTepUCTHUECKOE CBOWCTBO
apupMeTHUYECKO U TeOMETPUUECKON MPOTPECCHIA.
5 JIeMEeHThbI 17
KOMOMHATOPUKHU BeimonHuTE TIEpebop BceX BO3MOXHBIX BAPHUAHTOB JIJIS
U TeOpHu nepecuéta 00BeKTOB © KoMmMOuHauui. IIpumeHsAThH
BePOSITHOCTEN NpaBUJIO KOMOMHATOPHOTO YMHOXXeHUs. PacrmosnaBaTh
5.1 | Onemenmul 11 3aJa4d  Ha  BBIYKMCIEHHWE 4YHCIAa  IEPECTAaHOBOK,
KOMOUHAmMopuKu pa3MeleHHH, COYETaHMI u MPUMCHSITh
COOTBETCTBYIOLIME (popMmynbl. Bbruucnare 4vactory
ciydaitHoro  coObiTHs.  OIEHHWBaTH  BEPOATHOCTH
CIIyualfHOTO ~ COOBITMSL C  TOMOILIBIO  YacTOTHI,
YCTaHOBJICHHOU OIIBITHBIM IIYTEM. Haxonuts
BEPOSTHOCTh ~ CIly4yallHOro  cOoOBITUS Ha  OCHOBE
KJIACCHYECKOTO ONpeeNieHHsI BeposTHOCTH. [IpuBonTh
IPUMEPBI TOCTOBEPHBIX U HEBO3MOXKHBIX COOBITHI
5.2 | HauanvHoie 6
ceedeHus u3
meopuu
8eposmMHOCmell
6 IloBTOpPEHUE 29 CoCTaBIISIIOT INIaH U MOCIIEA0BATEIbHOCTE JSHCTBUM.
6.1 Vpasnenus, OnuchIBalOT COJIEP)KAHUE COBEPILIAEMBIX JEUCTBUH C

HepaeeHcmed,

LEeNbI0 OPUEHTUPOBKHU MPEAMETHO-NPAKTUYECKON WIIH




cucmemasl HHOU JCATCIIBHOCTH.

ypasHeHui BrIpaxxatoT CTpyKTypy 3a7a4u pa3HbIMU CPEACTBAMU
6.2 Dyuxyuu CnuyaroT cnocod u pe3ynpTaT CBOMX JEUCTBUU C
6.3 | Ilpoepeccuu. 3aJJaHHBIM J3TaJOHOM, OOHAPYKUBAIOT OTKIOHCHHUS H

Dnemenmol OTJINYHSI OT 3TAJOHA.

KOMOUHAMOPUKU Yyarcs mnepeBOAUTh KOH(MDIUKTHYIO CHTYaIlMi0 B

JIOTUYECKHUI IIJIaH M pa3peliarbh €€ Kak 3a7ady 4epes
aHaJIU3 YCIIOBUM.

Bb1Buraror 1 060CHOBBIBAIOT THUIIOTE3bI, MPEAIararoT
CIOCOOBI UX ITPOBEPKH.

BHoCAT KOppeKTHBBI M [JOINOJIHEHHsI B CHOCOO CBOMX
JICHCTBUM B CIlydae PacXOKICHUs JTaJIOHA, PEAJbHOIO
JIEUCTBUS U €r0 MPOJyKTa.

VYMET MNpeACTaBiIATh KOHKPETHOE COJIEpXKaHUE W
coo0wIaTh ero B MMCbMEHHOH U yCTHOH dopMme.
BeIpaxxaroT CTpyKTypy 3a7a4d pa3HbIMU CPEACTBAMU
OnpenenstoT MOCIEI0BAaTENIBHOCTh  ITPOMEKYTOUHBIX
LEJIEH C YYETOM KOHEYHOT'O Pe3y/bTara.

HpO?[BJI)HOT YBAKHUTCIBbHOC OTHOLICHUC K IIapTHCPaAM,
BHUMAaHU€ K JIMYHOCTUM  JPYIrOoro,  ajeKBaTHOE
MCKIIMYHOCTHOC BOCIIPHUATHUC.

HUroro 136 yacos

4. JInyHOCTHBIE, MeTAaNpeAMeTHbIE U NPeAMeTHbIE Pe3yIbTaThl 0CBOEHHUS Kypca.
[Tporpamma oOecrieunBaeT MOCTH)KEHHE CIEAYIOIIUX PEe3yJbTaTOB OCBOCHHS 00pa3oBaTEIbHOM
MPOrpaMMbl OCHOBHOT'O OOIIIETO
o0pa3zoBaHwusI:

JAUYHOCHMHbIE:
1) chopMHPOBAaHHOCTH OTBETCTBEHHOT'O OTHOILEHHSI K YYEHHUIO, TOTOBHOCTh U CLIOCOOHOCTH yJaluxcs K
CaMOpa3BUTHIO U €aMOOOpPAa30BAHMIO HA OCHOBE MOTHBALMM K OOY4YEHMIO U TIO3HAHHUIO, BBIOOPY
nanpHeimero oOpa3oBaHUs Ha 0a3e OPHEHTUPOBKM B MHpe mpodeccuit U MpodhecCHOHATBHBIX
IPEIOYTEHUI, OCOZBHAHHOMY MOCTPOEHUIO MHIWBUIYaTbHOM 00pa3oBaTeIbHOM TPAaEKTOPUU C YUETOM
YCTONYMBBIX MIO3HABATEIbHBIX HHTEPECOB;

2) chopMUPOBAHHOCTH IIEJIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOILIECTBEHHOM MPAKTUKH;

3) cpopMUPOBAaHHOCT KOMMYHHMKAaTHBHOM KOMIETEHTHOCTH B OOIIEHUHM U COTPYJHUYECTBE CO
CBEpCTHHKAMHM, CTapIIUMH W MJIQJIIMMH, B 0Opa30BaTeNbHOW, OOIIECTBEHHO IOJE3HOM, YyueOHO-
HCCJIEIOBATEIbCKOM, TBOPUECKOM U IPYTHX BUJAX JAESTENbHOCTH;

4) ymeHue SICHO, TOYHO, TPaMOTHO M3jaraTb CBOM MBICIIM B YCTHONM M IMCBbMEHHOW PEUYH, MOHUMATh
CMBICJI IOCTaBJICHHOM 3aJ]aui, BEICTpanuBaTh apr'yMEHTAIUIO, IPUBOAUTH IPUMEPHI U KOHTPIPUMEDBI;

5) mpezacraBieHHe O MaTEeMaTUYECKOM Hayke Kak cdepe uenoBedecKoil nesTeNbHOCTH, 00 3Tamax eé
pa3BUTHS, O €€ 3HAYUMOCTH JJIs1 Pa3BUTHUS [IUBUIIU3ALINH;

6) KpUTUYHOCTH MBILUIEHNUS, yMEHHUE PACIIO3HABATH JIOTMUECKH HEKOPPEKTHBIE BBICKA3bIBaHMs, OTJINYATh
TUIOTE3Y OT aKTa;

7) KpeaTUBHOCTh MBIIIJICHUS, HTHULIUATHBA, HAXOUMBOCTh, aKTUBHOCTh IPU PELICHUHU alre0pandeckux
3a/1ay;

8) yMeHHEe KOHTPOJIMPOBATH MPOLIECC U PE3YNIbTaT YUeOHON MaTeMaTUYecKOn AeATeIbHOCTH;



9) cmocOoOHOCTH K SMOLMOHATBLHOMY BOCIPHATHIO MaTeMaTHYECKUX OOBEKTOB, 3ajay, peIICHHH,
pacCyXJIeHUH.

Memanpeomemuole:
1) yMmMeHue caMOCTOSTENIbHO IUIAaHUPOBATh AlbTEPHATUBHBIC IYTH JOCTHIKEHHS I, OCO3HAaHHO
BBIOMpATh Hanbosee F3PPEeKTUBHBIE CIIOCOOBI pelIeHHs YUeOHBIX U MT03HABATEIbHBIX 3a/1a4;
2) yMEHME OCYLIECTBIATh KOHTPOJIb 110 PE3YNbTaTy U IO CIOCO0Y EHCTBHS Ha YPOBHE MPOU3BOIBHOIO
BHHUMAaHUS U BHOCUTh HEOOXOUMbIE KOPPEKTHUBBI,
3) yMeHue aJeKBaTHO OLIEHWBATh IPAaBUJIBHOCTh WM OIIMOOYHOCTH BBIIOJHEHUs Y4eOHOH 3anauu, eé
O00BEKTHBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€ PEIICHUS;
4) oco3HaHHOE BJaJICeHUE JJOTMUECKUMH JICHCTBUSIMU ONpeAEIeHUs MOHATUI, 0000EH s, yCTaHOBJICHHSI
aHaJOTHH, Kiaccu(UKaMu Ha OCHOBE CaMOCTOSTENILHOTO BHIOOpa OCHOBaHMA U KPHUTEPHEB,
YCTAHOBJICHHsI POJJOBUJIOBBIX CBSI3EH;
5) yMeHue ycTaHaBIMBaTb IPUYMHHO-CIICACTBEHHbIE CBSI3U; CTPOUTb JIOTUYECKOE PACCYKIEHUE,
YMO3aKJIt04eHue (MHAYKTUBHOE, IeAYKTUBHOE U 110 aHAJIOTUHU) U BBIBObI;
6) ymMeHue co3JaBarh, MPUMEHATh U MPEOOPa30BBIBATH 3HAKOBO-CHMBOJIMUECKHE CPEICTBA, MOACIHU U
CXEMBI JJIs pelIeHus y4eOHBIX U T03HABATENbHbIX 33/1a4;
7) yMeHHE OpraHHU30BbIBaTh YYEOHOE COTPYAHHYECTBO U COBMECTHYIO AESTEIBHOCTb C YUYHUTEIEM U
CBEPCTHUKAMM: OIPENeIATh LeNH, pacipenesneHue QyHKIUNA U poJiell yYacTHUKOB, B3aUMOJIEICTBUE U
oOue crnocoObl paboThl; yMeHue padoTaTh B IpYIIE: HAaXOAUTh OOIlee pelIeHHEe U pa3pelaTh
KOH(JIMKTBl Ha OCHOBE COIJIACOBAHMS TMO3UIMA M ydyéra HMHTEPECcOB; CIyIIaTh MapTHEPA;
(dopMynupoBaTh, ApryMEHTUPOBATh U OTCTaUBaTh CBOE MHEHUE;
8) chopMHPOBAHHOCTh Y4€OHOM U OOLIENOIb30BATEILCKON KOMIIETEHTHOCTH B 00J1aCTH MCIOIb30BAaHUS
UH(OPMAITMOHHO-KOMMYHHUKAIMOHHBIX TexHomoruil (MK T-komMmeTeHTHOCTH);
9) nepBoHayaIbHbIC MPEACTABICHUS 00 UJCSIX M O METO/aX MAaTEeMAaTUKU Kak 00 YHUBEPCAIbHOM S3bIKE
HAyKHU U TEXHUKH, O CPEJCTBE MOJAEINPOBAHNUS SBJIEHUHN U MPOLIECCOB;
10) yMmeHue BUAETh MaTeMaTHUYECKyl0 3a7adyy B KOHTEKCTE MpOOJIEMHONW CHUTyallud B JAPYTUX
JUCIUIINHAX, B OKPYKaIOIIEeH XKU3HU;
11) yMeHue HaXOAWTh B PA3IMYHBIX HMCTOYHUKAX HHPOPMALUIO, HEOOXOAMMYIO JUIl pELICHUs
MaTeMaTUYeCKUX MpoOJieM, U MPEACTABIATh €€ B MOHATHOW (opMe; MPUHUMATh PEUICHHE B YCIOBHUSAX
HETOJIHOM 1 U30BITOYHOM, TOUHON M BEpOSATHOCTHON MH(OpMaIumy;
12) ymeHue noHuMaTh U UCIHOJIB30BAaTh MaT€MaTUYECKUE CPEACTBA HATJITHOCTU (PUCYHKH, YEPTEXKH,
CXEMBI U JIp.) A7l MIUTIOCTPALUU, HHTEpIpEeTaluy, apryMEeHTalI|H;
13) ymeHue BBIABUIATh TUIOTE3bl MPH PELICHUH Y4YeOHBIX 3a7ad U MOHUMATh HEOOXOIMMOCTh MX
IIPOBEPKU;
14) ymeHue npUMEHATh MHAYKTUBHBIE M JI€yKTHUBHBIE CHOCOOBI PACCY)KIEHUH, BUAETH pa3iMuHbIE
CTpaTeruy pelIeHus 3a/1a4;
15) noHnMMaHue CYIIHOCTH AJITOPUTMHYECKHUX MPENNUCAaHUN U YMEHME JIeHCTBOBaTh B COOTBETCTBUHU C
IIPEVI0KEHHBIM AJITOPUTMOM;
16) ymeHHne caMOCTOSITENIbHO CTaBUTh I€JIM, BBIOUPATh M CO3[aBaTh aJTOPUTMBI JUIsl pelIeHus] Y4eOHbIX
MaTeMaTHYeCKuX Mpobiem;
17) ymeHue mNIaHUPOBATH M OCYLIECTBIATH JI€ATEIbHOCTh, HAINPABICHHYIO Ha pelIeHHe 3aaad
MCCJIE0BATEIBCKOTO XapaKTepa.

npeomemmuuwie:
1) ymenue paboTaTh ¢ MaTeMaTHUYECKUM TEKCTOM (CTPYKTypUpOBaHHE, H3BJICUCHHE HEOOXOIUMOMN
nH(pOpMallMK), TOYHO U TPAMOTHO BBIPAXXaTh CBOM MBICIM B YCTHOM M NMUCHBMEHHOW pEYH, MPUMEHSS
MaTEMAaTUYECKYI0 TEPMHHOJOTMI0 W CHUMBOJIUKY, HCIOJb30BaTh pa3IMYHbIE SI3bIKM MaTEMaTHKH
(coBecHbIN, CUMBOJIMYECKUN, Tpaduyeckuii), 000CHOBBIBATh CY)KJE€HUS, MPOBOJIUTH Kilaccu(UKaIlHio,
JIOKa3bIBaTh MATEMAaTUUYECKUE YTBEPKICHUS;
2) BnazieHue 0a30BbIM MOHSATUITHBIM aIlllapaToM: UMETh MPECTABIEHUE O YUCIIE, BJIaIeHHE CUMBOJIBHBIM
S3BIKOM ~ anreOpbl, 3HAHUE DIEMEHTApHbIX (YHKIMOHAIBHBIX 3aBUCUMOCTEH, (opMUpoBaHHE
IPEJCTABICHUN O CTAaTHUCTHYECKUX 3aKOHOMEPHOCTSAX B PEAIbHOM MHUpPE M O Pa3IM4YHBIX Croco0ax MxX
u3y4deHust, 00 0COOEHHOCTSIX BBIBOJOB M MPOTHO30B, HOCSAIIMX BEPOSTHOCTHBIN XapakTep;



3) yMeHHEe BBINOJNHATH anreOpanyeckue MpeoOpa3oBaHUs PALMOHAIBHBIX BBIPAKECHUH, MPUMEHSITh UX
JUIl pelieHHs Y4eOHBIX MAaTeMaTHUeCKMX 3a1ad M 3aJad, BO3HHKAIONIMX B CMEXHBIX YYeOHBIX
npeaMerax;

4) yMeHHe MOJB30BaTbCS MaTeMaTHYeCKUMH (OpMyITaMH M CaMOCTOSITEIBHO COCTaBIATH (HOPMYIIBI
3aBHCUMOCTEH MEXly BETMUYMHAMH Ha OCHOBE 00O0O0IIEHHS YaCTHBIX CIy4aeB U SKCIIEPUMEHTA;

5) yMeHue pemiath JUHEHHbIC W KBaJpaTHBIC YPAaBHEHHS W HEPABEHCTBA, a TAaKXKe MPHUBOIUMBIC K HUM
YpaBHEHHsI, HEPAaBEHCTBA, CHCTEMBbl; NPUMEHATH Trpaduyeckue NPEACTABICHUS IS PEHICHUS WU
WCCIIEJIOBAaHHS YPaBHEHHH, HEPABEHCTB, CHCTEM; MPUMEHSITH NOIYYCHHBIE YMEHUS JUIS PEUICHUs 3a/1a4
U3 MaTeMaTHKH, CMEKHBIX MPEJAMETOB, IPAKTUKU;

6) oBJIa/IeHHE CHCTEMOM (DYHKIIMOHAIBHBIX MOHATHH, (QYHKIMOHAIBHBIM SI3BIKOM M CHMBOJIMKOM, yMCHHE
cTpouTh TpapuKu (YHKLIMH, OMHCHIBATH WX CBOICTBA, HMCIOJIb30BaTh (PYHKIIMOHAIBHO-TpapuuecKue
IpE/ICTaBICHNUS IS OTIMCAHUS M aHATM3a MAaTEMAaTHYECKHX 3a/1a4 M PeaIbHBIX 3aBUCUMOCTEI];

7) oBnazieHUE OCHOBHBIMH CHOCOOAMH TIPEICTABICHUS M aHAIN3 CTATHCTUYECKUX JIaHHBIX; YMEHHE
penraTh 3a/1a4i Ha HaX0)KJCHUE YacTOTHl M BEPOSITHOCTH CITyYaiHBIX COOBITHIA;

8) yMeHHe MPUMEHSATh U3YYCHHBIC MOHATH, PE3YIbTAaThl H METO/BI IIPH PEUICHUH 3a/1a4 U3 Pa3IIHIHBIX
pa3lenoB Kypca, B TOM YHCJIE 33j7ad, HE CBOAALIMXCS K HENOCPEACTBEHHOMY MPUMEHEHUIO M3BECTHBIX
QITOPUTMOB.

IInanupyeMble pe3yJbTaThl H3yYeHHsI MpeaMeTa ajaredpsi 8-9 kiace
8 kuace
HN3MEPEHUSA, IPUBJINKEHNU S, OHEHKHN

Yuamuiics HAyYHTCS:
1) ucroyIb30BaTh B XOJI€ PEUICHHUS 33a7a9 dJICMCHTAPHBIC MPEACTABICHUS, CBSI3aHHbBIE C TPHOIMKEHHBIMH
3HAUEHUSIMU BEIMYHUH.

Yyammics noayuum 603mMOMHCHOCHb:
2) noOHAMb, uYMO UUCLO8ble OAHHble, KOMOpble UCNONb3VIOMC 0N XAPAKMEPUCIUKU 00beKmos
OKDYHCAIOUIe20 MUpa, AGNAIOMCI NPEUMYUEeCMBEHHO NPUOIUNCEHHBIMU, YMO NO 3ANUCU NPUOTUNCEHHBLX
3HAUeHUll, CO0epPIHCAUXCA 6 UHPOPMAYUOHHBIX UCMOYHUKAX, MONCHO CYOUMb O NOSPeuHoCmu
NPUOIUNCEHUS,
3) nousime, umo nocpeutHocms pe3yIbmama eblHUCICHUL QOINCHA ObIMb COUSMEPUMA C NO2PEUHOCTbIO
UCXOOHBIX OAHHDIX.

AJITEBPANYECKHUE BbIPAKEHUSA

Yyauuiics HAy4YuTCA:
1) BnasieTh MOHATHIMH «TOXKIECTBOY», «TOXKAESCTBEHHOE MPe0Opa3oBaHuey, peliaTh 3a7auu, CoAepKaIlue
OyKBEHHbIE JIaHHbIE; paboTaTh C popMyIamu;
2) BBIMONHATH NPEOOPA30OBAHMS BBHIPAKEHUH, COAEPKAIIUX CTENEHU C MENbIMU TOKa3aTelsIMH U
KBaJIpaTHBIC KOPHU;
3) BBIMOJHATH TOXAECTBEHHBIE MpeoOpa3oBaHMs PallMOHANBHBIX BBIPAXKEHHH Ha OCHOBE MPaBUII
JEHCTBUI HaJl MHOTOYWICHAMH U aJiTeOpandeCKUMH JPOOSIMHU;
4) BBITIONHSATH PA3JI0KEHNE MHOTOUJICHOB HA MHOYKHUTEIH.

Yaaumuiics noayuum 603mM0HCHOCHIb:
5) Hayuumwvcs bINOIHAMbL MHO2OULA208blE NPEOOPA306AHUS PAYUOHATILHBIX BbIPANCEHUU, NPUMEHSS
WUpoOKUll HAbop cnocobos8 u NPUEMO8;
6) npumensimos mooxcoecmeenuvie npeodOPA308anUst OISl peuleruss 3a0ay U3 pa3iuyHblX pas0enos Kypca
(Hanpumep, 0151 HAXOHCOEHUsL HAUOOIbULE2O/HAUMEHBUUE2O 3HAUCHUS BLIPANCEHUSL).

OCHOBHBIE ITIOHATHS. YNCJIOBBIE ®YHKIIUU
Yyammiics HaAy4YuTCs:
1) nmoHMMaTh M HCHOJIB30BaTh (YHKIUMOHANBHBIE MOHSTHS W S3bIK (TEPMHUHBI, CHMBOJHYECKHE
0003HaYCHHUS);
2) cTpouTh rpadMKH AJIEMEHTAPHBIX (DYHKIIMI; UCCIEN0BAaTh CBOMCTBA YMCIOBBIX (PYHKIIMH HA OCHOBE
U3yUYEHHSI TOBEJICHUS UX rPaUKOB;



3) noHuMaTh (PYHKIMIO KaK BAKHEHUITYIO MATEMaTUYECKYIO MOJIEIb JUIsl ONTUCAHUS TIPOIIECCOB U SIBJICHHIA
OKPY’KaIOMIET0 MUPA, MPUMEHSTH ()YHKIIMOHAILHBIH SI3BIK JUTSI OTIMCAHUS M UCCIICAOBAHMS 3aBUCUMOCTEH
MEXTY PU3NYECKUMU BEITMUYNHAMMU.

Yyauuiicst noiyuum 603mMo0HCHOCHIb HAYYUMBCA:
4) npoeooums UCCIe008aHUS, C6A3AHHbIE C U3YYEHUeM COUCME (DYHKYuill, 6 moM uucie ¢
UCNONb308AHUEM KOMNBIOMEPA, HA OCHOBE 2PAPDUKO8 U3YYEHHBIX (QYVHKYULL cmpoums 60aee CLOJHCHble
epaghuxu (KycouHo-3a0annbie, ¢ «BbIKOIOMBIMUY MOYKAMU U M. N.);
5) ucnonvzosamev  yHKyuoHaNbHVIE NpeOCmMasieHus U CEOUCMEAa  (PYHKYuil  ONsl  peuleHus
MamemMamuyecKux 3a0ay U3 pasiuidHsblx paz0enos Kypcd.

YPABHEHUA

Yyammiicss HAy4YuTCs:
1) pemaTe OCHOBHBIE BH/Ibl PALIMOHAJIBHBIX YPAaBHEHUN C OJIHOM NIEPEMEHHOM, CUCTEMBI IBYX YpPaBHEHUI
C IBYyMs1 IEPEMEHHBIMHU;
2) mOHMMAaTh YpaBHEHHE KaK BAKHEHIIYI0 MaTEMaTH4YeCKyl0 MOJENb JUIS ONHCAHUS M H3Y4YCHUS
pa3HOO0OpPa3HBIX pEabHBIX CUTYaAllUH, peliaTh TEKCTOBBIC 33a/1a4H aIre0panyecKuM METOIOM;
3) npumMeHsTh TpaduUecKue MPEeACTABICHUS IS UCCIECI0BAHUS YPaBHEHUH, UCCIEOBAHUS U PEIICHUS
CUCTEM YPaBHEHHUIA C ABYMS [IE€PEMEHHBIMHU.

Yyammics noayuum 603mMOHCHOCHIb:
4) osnademv cneyuanbHbIMU NPUEMAMU PEULEHUST VPABHEHUL U CUCMEM YPAGHEHUll, Y8ePEeHHO
NPUMEHAMb annapam ypasHeHuil
0J151 peuterus pazHooOPA3HbIX 3a0ay U3 MAMEMAMUKU, CMENCHBIX NPeOMemos8, NPAKMUKU,
5) npumensimo epaguueckue npedcmasienus Oisl UCCIEO08AHUS YPAGHEHUL, CUCMEM VPAGHeHUll,
cooeporcawux Oykeennvle Kodghghuyuenmoi.

9 knacc
HEPABEHCTBA

BbInyCKHUK HAYYUTCS:
1) moHMMaTh U NPUMEHSTHh TEPMHHOJIOTHUIO M CHUMBOJMKY, CBS3aHHbIE C OTHOIIEHHEM HEpPaBEHCTBA,
CBOWCTBA YUCIIOBBIX HEPABEHCTB;
2) pemaTh JMHEHHBbIE HEPABEHCTBA C OJHOM NEPEMEHHOM M HUX CHCTEMBbl; pellaTh KBaJpaTHbIE
HEpaBEHCTBA C OMOPOH Ha rpaduuecKue MPeICTABICHNUS,
3) npUMEHATH annapar HepaBeHCTB JJIS PeIIeHuUs 33/1a4 U3 pa3IMYHbIX pa3/ieNoB Kypca.

BbINyCKHUK ROIyUUmM 603MOMHCHOCIb HAYUUMBCA:
4)  paznoobpasueim  npuémam  0OKA3AMeNbCmed HepaeeHCms; YEEPEeHHO NPUMEHSMb  annapam
Hepagencme OJisl peuletusl pasHOO0OPA3HbIX MAMeMaAmu4eckux 3a0ay U 3a0a4 U3 CMeNCHbIX npeomemos,
NPAKMUKU;
5) npumensimo epagpuueckue npeocmasnenus O UCCIEO08AHUSL HEPABEHCME, CUCHIEM HEPAGEHCMS,
cooepaicawux OyKeeHHvle KOIppuyueHmul.

OCHOBHBIE ITOHATHS. YUCJIOBBIE ®YHKIIUU

BbInycKHUK HAYYHTCS:
1) moHWMAaTe W WCMONB30BaTh (PYHKIHMOHAIBGHBIC TIOHSATHS W S3BIK (TEPMUHBI, CHMBOJIMYECKHE
0003HaYCHHUS);
2) ctpouTh rpaduKu 37IeMeHTapHbIX (YHKIIMM; UcCclea0oBaTh CBOMCTBA YMCIOBBIX (PYHKIIMM Ha OCHOBE
U3y4YEHHsI TOBEJIEHUS UX rPpauKOB;
3) moHUMaTh QYHKINIO KaK BAKHEHITYI0O MAaTEMaTHIECKYIO MOJEIH JIJIsl OMMCAHUS TIPOIIECCOB U SIBJICHUH
OKPY’KaIOIIEro MUPa, MPUMEHATh (DYHKIIMOHAJBHBIHN SI3BIK JUISl OMMCAHUS U UCCIICAOBAHUS 3aBUCUMOCTEMH
MEXIy GU3NIECKIMHU BEITNIHHAMHU.

BbINYCKHUK noayuum 603MoxicHOCMb HAYUUMbCA:
4) npoeodums UCCIe008aHUS, CEA3AHHbIE C USYYEHUeM COUCME (DYHKYUll, 6 mOM uucie ¢
UCNONb308AHUEM KOMNbIOMEPA; HA OCHOBE 2PAPUKO8 U3YYEHHBIX QYHKYUL cmpoums Ooiee CLOJNHCHble
epaghuxu (KycouHo-3a0anHbvle, ¢ «BbIKOJOMbIMUY MOYKAMU U M. N.);



5) ucnonvzosamv  QyHKyUOHANLHBIE NpPEOCMABIeHUs U C8OUCMBA  (YHKyuu Ol peuleHus
mMamemamuyeckux 3a0ay U3 paziuidHsix pazoenos Kypca.
YUCJIOBBIE HOCJIEAOBATEJIBHOCTH

BbINyCKHUK HAYYUTCS:
1) mOHUMATP M UCTIONB30BATH SA3BIK MOCIIE0BATENILHOCTEH (TEPMUHBI, CAMBOJINYECKHE 0003HAYCHHS);
2) npuMeHsATh GOPMYJIbl, CBSI3aHHBIE C apU(PMETHIECKON U T€OMETPUUYECKON MPOrpeccusiMu, U ammapar,
c(OPMHUPOBAHHBI TPH HU3YYCHHM JPYTHX pPa3/eloB Kypca, K PpEHICHHIO 3a/Jady, B TOM 4YHCIE C
KOHTEKCTOM U3 PEAIbHOM JKU3HH.

BbINyCKHUK nOIyUUm 603M0HCHOCY HAYUUMBCA:

3) pewams KomOUHUPOBAHHbIE 3A0aYU C NPUMEHEHUEM POPMYIL N-20 YIEHA U CYMMblL NEPEbIX N UICHO8
apugmemuueckolu U 2eoMempuyecKol npocpeccull, NPUMEeHss HNpU SMOM annapam YpasHeHull U
Hepagencma,
4) nonumame apumMemuyeckyro U 2eoMempudecKylo Npocpeccuu Kaxk (QYHKYuu HamypaibHoeo
apeymenma, ces3vleams apupmMemuieckyro npocpeccuio ¢ JUHEUHbIM POCHOM, 2e0MempUYecKyro — C
9KCNOHEHYUATLHBIM POCHIOM.

OIIUCATEJIBHASA CTATUCTHUKA

BbINyCKHHK HayduTCs HCIIONB30BaTh IPOCTEHUIINE CHOCOOBI TPENCTaBICHUS H aHAIN3a
CTAaTUCTUYECKUX JIAHHBIX.

BBINYCKHUK 1071y4Um 803MONCHOCMb NPUOOPeCmU NEPEOHAYANIbHBII ONbIM Op2aHu3ayuu coopa
OAHHBIX NPU NPOBEOeHUU ONPOCA 0OWECMBEHHO20 MHEHUS, OCYWEeCMEIAmb UX AHANU3, NPeoCmasisams
pe3yibmamsl ONpoca 6 sude maobauybl, OUASPAMMBL.

C/IYYAHHBIE COBBITHA H BEPOATHOCTh

BbIyCKHUK Hayyumcs HAXo0umv OMHOCUMENbHYIO YACMOMY U 8epPOAMHOCHb  CAYYAUHO20
cobvimus.

BbIycKHUK  noayuum — 603MOJMCHOCMb — npuodpecmu  Onblm — NPOBEOEeHUsl  CIYYAUHbIX
9KCNEPUMEHMO8, 8 MOM HUCIe C NOMOWbIO KOMNbIOMEPHO20 MOOeIUpO8AHUs, UHMEPRpemayuu ux
pe3yIbmamos.

KOMBHUHATOPHKA

BoinmyckHUK Hayuumces pewiams KOMOUHAMOPHbIE 3A0aY4U HA HAXOHCOEHUE YUCIA 00bEKmMOos Ul
KOMOUHAYUIL.

Boinycknuk nomyuum 603MOMCHOCMb HAYYUMBCA HEKOMOPLIM  CNEeYUATbHbIM NPUEMAM  pelleHUs
KOMOUHAMOPHBIX 3a0a.

5. CucreMa OLEHKH NJIAHUPYEMBbIX pe3yJbTAaTOB

OueHka yCTHBIX OTBETOB 00y4aroIuXxcs
OTBeT OHCHNBACTCH OMMEMKOU «5», €cJIn 00y4aroIuiics:
MOJIHO PACKphLI COJepXaHHe Marepuana B oObeMme, NMPEeAyCMOTPEHHOM IpPOrpaMMON M Y4eOHUKOM,
W3JI0KWI MaTepuail TPaMOTHBIM S3bIKOM B ONPEIEICHHOM JIOTMYECKOW ITOCIEN0BATEIBHOCTH, TOYHO
UCIIOJIb3YS] MAaTEMATUUYECKYIO0 TEPMUHOJIOTHIO U CUMBOJIHKY;
MPABUJIBHO BBIMOJIHUI PUCYHKH, YEPTEXKHU, TpadUKH, COMYTCTBYIOIINE OTBETY;
IMoKasaJl YMCHUC WILTIOCTPUPOBATH TCOPETUUCCKUC IMTOJIOKECHNA KOHKPETHBIMU ITPUMEPAMU, ITPUMCHSATH
UX B HOBOM CUTYyallUH ITPH BBIIIOJIHEHUH MPAKTUYECKOTO 3a/1aHNUS;
IPOJEMOHCTPUPOBAIT YCBOEHUE paHee N3YUEHHBIX COMMYTCTBYIOLIUX BOIIPOCOB, C(HOPMUPOBAHHOCTD U
YCTOMYHMBOCTb UCTIOIB3YEMBIX MPU OTPAOOTKE YMEHUI U HABBIKOB;
0TBEYAJl CAMOCTOSITEIHHO 06€3 HaBOJSAIIMX BOIIPOCOB yuuTeNs. BO3MOXKHBI 0/1HA - 1BE€ HETOYHOCTH MPH
OCBEILIEHUU BTOPOCTEIIEHHBIX BOIPOCOB UJIU B BBIKJIAJIKaX, KOTOPBIE YUEHHUK JIETKO UCIIPaBHII IO
3aMEYAHUIO YUUTEIIS.
OTBeT OlleHUBAETCSI OTMETKOM «4», eciu
OH YAOBJICTBOPSACT B OCHOBHOM Tpe60BaHI/I5[M Ha OLICHKY «5 », HO IIPpHU 3TOM UMECECT OJJUH N3 HEJOCTATKOB!:
B U3JI0KEHUH JIONYILEHb! HEOOIbIINE IPOOEbl, HE MCKa3UBIINE MAaTEMaTHUECKOE COAEPKAHNE OTBETA;
JIOIIYILIEHBI OJMH — ABa HEJ0YeTa IIPU OCBEIEHUH OCHOBHOTO COIEP’KaHUs OTBETA, UCIIPABICHHBIE 10
3aMEYaHMI0 YUUTEIS;



JOIIYIIIEHBI orOKa uiu 6oJiee ABYX HEIOYETOB MPU OCBEIIEHUH BTOPOCTEIIEHHBIX BOTIPOCOB WJIH B
BBIKJIQJIKaX, JIETKO MCIIPaBJICHHbIE 0 3aMEYaHHUIO YUUTENs
OT1MmeTKa «3» CTABUTCH B CJAEAYIOUIUX CAyYAAX:
HEMOJIHO WJIM HETOCIIEI0BATEIbHO PACKPBITO CO/Iep )KaHue MaTepuraa, HO MOKa3aHo ollee MOHMMaHKe
BOIPOCA U MPOJIEMOHCTPUPOBAHBI YMEHHUSI, TOCTATOUHBIE JUIsI JAIbHEHUIIEro YCBOSHUS IPOTPaMMHOTO
MmaTepuana (omnpezaeneHHbie «peOOBaHUSIMH K MATEMAaTUIECKON TTOJITOTOBKE YUAIIIMXCS»);
UMEJINCh 3aTPYIHEHUS WK JOMYIIEHBI OIIUOKH B ONPEEICHUN OHITUN, UCTIOIh30BAaHUHI
MaTeMaTHUYeCKON TEPMUHOJIOTHH, YePTEkKaX, BHIKIIAIKaX, UCIPAaBIEHHbIE OCIE HECKOIbKUX HABOISIINX
BOIIPOCOB YUHTEJIS;
YUEHUK HE CIIPABUJICS C MPUMEHEHUEM TE€OPUU B HOBOW CUTYallMU IPU BHIIOJHEHUH MTPAKTUYECKOTO
3aJJaHusl, HO BBIMOJIHUII 33aHUsI 00S13aTEILHOTO YPOBHSI CJIO’KHOCTH T10 JIaHHOM TeMe;
[IPH 3HAHUH TEOPETUYECKOT0 MaTepraa BhISIBIICHA HEOCTaTOUYHAs CHOPMUPOBAHHOCTH OCHOBHBIX
YMEHUH U HAaBBIKOB.
OT1MmeTKa «2» CTABUTCH B CJACAYIOUIUX CAYYAAX:
HE PaCKPBITO OCHOBHOE COJIepKaHNEe y4eOHOTro MaTepuraa,
00HapyXeHO HEe3HAaHWE WM HETOHUMAaHNEe YYCHUKOM OOJIbIIeH min HanboJiee BAXKHON 9acTH y4eOHOTO
MaTepuana;
. JOMYIIEHbl OMIMOKK B ONPEACNICHUM TOHITHH, NpPU MCHOJb30BAaHUU MaTeMaTHYECKOM
TEPMUHOJIOTHH, B PUCYHKaX, YepTexax WU rpadukax, B BBIKJIAJKaX, KOTOPbIE HE MCIPABIICHBI MOCIE
HECKOJIbKUX HABOJSIIUX BOMIPOCOB YUUTETIS.

Ouenka nucbMEHHBIX PadoT obdyuarouuxcs
OtMmeTKka «5» cTaBUTCS, €CJIM:

L4 pa60Ta BBITIOJIHEHA ITOJIHOCTBIO,
L4 B JIOTUYCCKHUX PACCYKIACHUAX U 000CHOBaHUU pEeUICHUs HET Hp06€JIOB u OIHI/I6OK;
° B PCHICHUU HCT MATCMATHYCCKUX omubOoK (BO3MO)KHa OJJHa HCTOYHOCTD, OIIMCKA, HC ABJIAIOIIAsACS

CJIEICTBMEM HE3HAHUS WM HEMOHMMaHUsl y4eOHOIro MaTepuana).
OTtMeTKa «4» CTABUTCH, €CJIN:

o paboTa BBINOJIHEHA TIOJTHOCTHIO, HO 0OOCHOBAHUS 11ar0OB PEILIEHUS] HEIOCTAaTOYHbI (€CITH YMEHUE
000CHOBBIBaTh PACCYKJIEHUS HE SIBISUIOCH CIIEHUATIbHBIM O0BEKTOM MPOBEPKH);
o JIONyIIeHa 0JIHa OIIMOKa UJTH JIBa-TPU HEJ0YETa B BHIKJIA/IKAX, PUCYHKAX, UepPTekKax WU

rpadukax (eciu 3TH BUJIbl pabOThI HE SIBJISUIUCH CHEIMAIbHBIM 00bEKTOM ITPOBEPKH).

OtMmeTKka «3» cTaBUTCS, €CIIH:

° JIOTYIIIEHBI 00Jiee OTHOM OMMOKH Wi OoJiee ABYX-TPEX HEJOUETOB B BBHIKIIAAKAX, YEPTEKAX WU
rpadukax, HO yJaluiics BiajieeT 00s13aTeIbHBIMU YMEHHUSIMU TI0 TIPOBEPSEMON TEME.

OTMeTKAa «2)» CTaBUTCS, ECIIH:

° JOTYIIEHBI CYIIECTBEHHBIE ONMMOKH, MTOKA3aBIIKe, YTO YUAIIUNACS HE BIIAJIEET

00s13aTeIFHBIMU YMEHUSIMH TI0 JAHHOM TeME B TIOJTHON Mepe.

Kpurtepuu ommuodox

K rpy0biM omim0kaM 0THOCSITCS OUIMOKH, KOTOpble 0OHAPYKMBAIOT HE3HAHUE yJaluMHCs Gopmy,
IIPaBJI, OCHOBHBIX CBOWMCTB, TEOPEM U HEYMEHHE UX NPUMEHATh; HE3HAHUE IPUEMOB PELICHUS 334,
paccMaTpuBaeMbIX B yUeOHHKaX, a TAK)KE BHIYMCIUTENbHbBIE OIIMOKH, €CJIM OHU HE SIBJISIOTCS OMHUCKOM;
K HerpyObIM ommoOKaM OTHOCATCS: TOTEPs] KOPHS WINM COXPAaHEHHUE B OTBETE IIOCTOPOHHETO KOPHS;
oTtOpacbiBaHuE 0€3 00bSICHEHUH OJTHOTO U3 HUX M PaBHO3HAUYHbBIE UM;

K Hegouéram oTHOCATCS: HEpalMOHAIBHOE PEIICHUE, ONUCKH, HEA0CTATOYHOCTh HIIK OTCYTCTBHE
NOSICHEHHH, 000CHOBAHUH B pEeIICHUSX.

OIleHO'-leIe MaTepuajbl, HCIIOJb3YEMbIC IIPU OCYIICCTBJICHUHN TEKYLIECT0 H ITPOMEKYTOYHOT 0
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