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I. IlosicHuTEeNLHAA 3AIUCKA.

Pabouast mporpamMma mno anreOpe OpMEHTHpOBAHA Ha ydyalllUXCsl 8 KJIacCOB M

peanu3yercs Ha OCHOBE CIEAYIOIIUX JOKYMEHTOB:

o @enepanbHbIN rOCyJapCTBEHHBIN oOpa3oBaTebHBIN CTaHIApT
OCHOBHOTro o0mero oOpa3zoBanus (yrBepxkacH I[Ipukazom MuHucTepcTBa
oOpazoBanusi u Hayku Poccuiickoit @eneparmuu «OO0 yTBEpKIECHUU H
BBEJICHUU B JIeiCTBHE (hefepabHOr0 TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa OCHOBHOTO 001Iero oopazoanus» ot «17» mexadbps 2010 r. Neo

1897);
o Anrebpa. COopHHUK pabouux mporpamM. 7—9 kiaccel: yue0. mocobue as
yauTenei o01eo0pa3oBar. opraHu3aium/ [cocTaBUTEND T.A.

BypmuctpoBa]. — 3-e uza., non. — M.: [Ipocsemienue, 2018;

e basucHbIil yueOHBINH MIaH 00I1e00pa30BaTEIbHBIX YUPEKIACHUN BbpsHCKON

obsract Ha 2020-2021 y4eOHbIM ro;

o VYueonsiii uian MbOY VYBensckas OOILL.

PaGouune nmporpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHUsI 1O alredpe COCTaBICHbI
Ha ocHoBe DyHIaMEHTANbHOTO sApa COAepKaHUs oOmero oOpa3oBaHHs U
TpeOOBaHMI K pe3yJbTaTaM OCBOCHHS OCHOBHOH  0011e00pa3oBaTeIbHON
porpaMmMbl OCHOBHOI'O 0OIIero o0pa3zoBanus, npejcraBieHHbIX B DenepanbHOM
roCyJapCTBEHHOM 00pa30BaTeIbHOM CTaHAapTe oOiiero obpazoBaHus. B HuX
TaK)K€ YYUTHIBAIOTCS OCHOBHBbIE HAEW W moJjiokeHusi [IporpamMmbl pas3BUTHS U
bopMHpOBaHUS YHUBEPCAIbHBIX YYEOHBIX JEUCTBUM JUIsi OCHOBHOTO OOIIETro
00pa3oBaHusl.

Co3HartenbHOE OBJIAJICHUE YYAIIMUMHCS CUCTEMOM alreOpanyecKux 3HAHUU U
yMEHUN HE0OXOIMMO B TTOBCETHEBHOM KU3HU JJISI U3YUCHHS] CMEKHBIX TUCIUTUINH
U TIPOJIOJKEHUST 00pa30BaHMSL.

[TpakTHyeckasi 3HAUUMOCTD IIKOJILHOTO Kypca anreOpbl 00yCIOBIEHA TEM, YTO
e€ OOBEKTOM SBISIOTCS KOJMYECTBEHHBIE OTHOIIEHUS ICHCTBUTEIHLHOTO MUPA.
MaremaTnueckass TOJATOTOBKAa HEOOXOAMMA sl TOHUMAHUS  [PUHIUIIOB
YCTPOMCTBA W WCIOJB30BaHUS COBPEMEHHOW TEXHHUKH, BOCIPHUSATHS HAYYHBIX U
TEXHUYECKUX MOHATUN W uae. MaTeMaTnuka SBISICTCS SI3bIKOM HAYKH M TEXHUKHU.
C e€ mnoMoupl0 MOACTUPYIOTCS M H3Y4yalOTCs SBJICHUS U IPOILIECCHI,
MPOUCXOISIINE B IPUPOJIE.

AnreOpa sBiS€TCS OJHUM M3 OINOPHBIX MPEIMETOB OCHOBHOM IIKOJIBI: OHA
o0ecreurBaeT U3ydyeHue APyrux JIUCUUILTMH. B mepByro ouepep 3T0 OTHOCUTCA K
peIMeTaM €CTeCTBEHHO-HAYYHOrO IMKJa, B YacTHOcTH K (¢usuke. Pa3Burtue
JIOTUYECKOTO MBILIUICHUS y4YalllMXcsi MpU OO0ydyeHUH airedpe CcrnocoOCTBYeT
YCBOGHHUIO MPEIMETOB I'yMaHUTApHOro IuKia. [IpakTuueckue yMeHHs U HaBBIKU
anreOpanveckoro xapaxkTepa HEOOXOIUMBI Al TPYAOBOW U MPOQecCHOHANTbHON
MOATOTOBKH IIKOJIBHUKOB.

Pa3Butne y ywammxcs TPaBWIBHBIX TMPEACTABICHHA O CYIIHOCTH U
IMPOUCXOXKICHUN alreOpandeckux aOCTpakIuil, COOTHOLIEHWH pPEAJIbHOTO U
UJICATBHOTO, XapakTepe OTPAXKCHUS MATEMATUYECKOM HAyKOW SIBJICHUW W
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IPOLECCOB pEaJbHOIO0 MHpa, MecTe anreOpsl B CHCTEME HAyK M POJd
MaTEMaTUYeCKOro MOJICIMPOBAaHUS B HAYYHOM I[IO3HAHMM W B TMPAKTHKE
CrocoOCTBYET (POPMUPOBAHUIO HAYUYHOTO MHUPOBO33PEHUS YYAIIMXCS U KayecTB
MBIILJICHUS, HEOOXOAUMBIX ISl aJanTalid B COBPEMEHHOM HWH(MOPMAIMOHHOM
o011ecTBe.

Baxwuenimen 3aoaueri MKOIBHOTO Kypca aireOpbl SBISETCS Pa3BUTHE
JIOTUYECKOTO  MbIlUieHus:  yvamuxcs. Camu  0OBEKThl ~ MaTeMaTHYeCKHX
YMO3aKJIIOUCHU W TIPUHATBIE B anredpe TmpaBuia UX KOHCTPYHPOBAHUS
CIOCOOCTBYIOT (DOPMUPOBAHUIO YMEHUN OOOCHOBBIBAThH M JIOKA3bIBAThH CYXKICHUS,
MIPUBOJNUTHh YETKHUE OMPENETICHUS, Pa3BUBAIOT JIOTHUECKYI0 MHTYHUIIUIO, KPAaTKO U
HAIJITHO PACKPBIBAIOT MEXaHW3M JIOTMYECKHX TOCTPOCHHM U ydYaT WX
npuMeHeHnto. Tem cambpiM anredpa 3aHMMaeT OAHO M3 BEAYIIMX MECT B
dbopMHpPOBaHUN HAYYHO-TEOPETHUYECKOTO MBIIIUICHUS IIKOJBHUKOB. PackpbiBas
BHYTPEHHIOIO TApMOHHUIO MaTeMaTHKd, (opMupys MOHMMaHHE KpacoTbl U
U3SIIeCTBA MATEMAaTUYECKUX PACCYKIEHUM, anreOpa BHOCUT 3HAUUTENIbHBIN BKIA]l
B ACTETUYECKOE BOCIUTAHUE YUAIIUXCH.

OcHOBHBIE cOJEp)KaTEIbHbIE JIMHUM TPEIMETa COOTBETCTBYIOT YUYEOHUKY:
Aunre6pa. 8 kiacc: yueb. ais obmeodpazosar. opranuzanuid. / [FO.H. Makapsiues,
H.I'. Munarok, K.M. HemikoB, C.b. CyBoposa]; nox pen. C.A. TensikoBckoro. —
7-e uzn. — M.: IIpocsemenue, 2017.

basucHeiii yaeOHbIN (0Opa3oBaTenbHbIN) TUTAH HA W3y4deHUe anreOpel B 7-9
KJIACCE€ OCHOBHOM WHIKOJIBI OTBOAMT 3 4Yaca B HEJEII0 B TEUYEHHE Ka)KJOro roja
oOyuenus, Bcero 315 ypokos. JlanHas pabouasi mporpamma paccuutana Ha 102
y4eOHbIX Yaca (U3 pacuera 3 yaca B HEJENI0), KOJIMYECTBO YACOB B I0Jl YKa3aHO U3
pacuera 34 yueOHbIX Heaenb. M3 HHX KOHTpOJBHBIX padoT 12 wacoB. Bpews,
B35TOE W3 MOBTOPEHUS B KOJMMUYECTBE 3 y4eOHBIX YaCOB OTBOJATCS HA MTOTOBBIC
ypoku B koHile I, III geTBepTsax (2 4) u KOHTpOJIbHYIO paboTy 3a I momyroaue B
koHiie II werBeptu (14).

II. Ilmanupyemble pe3yabTAThl 0CBOCHUS Y4eOHOI0 MpeaMeTa.

[Tporpamma obecrieunBaeT JOCTHIKEHHUE CIACIYIOIIUX PE3yIbTATOB OCBOCHHUSI
00pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO OOIIETO 0Opa30BaHUs:

JIUYHOCMHbIE:

1) chopMHpPOBAaHHOCTH OTBETCTBEHHOI'O OTHOUIEHUS K YYEHHUIO, TOTOBHOCTb M
CIIOCOOHOCTH OO0YyYaroluXcs K CaMOPAa3BUTHIO M CaMOOOpa30BaHUI0 HAa OCHOBE
MOTHBALMM K OOYYEHHUIO W TO3HAHHUIO, BBHIOOPY JajbHEHIIEro oOpa3oBaHUs Ha
0a3e OpPUEHTUPOBKU B MHUpE Mpodeccuil U MpoPeCcCHOHANBHBIX MPEANOYTEHUH,
OCO3HaHHOMY TOCTPOCHHMIO WHIUBUIYaIbHOW 00pa30BaTENbHOU TPAEKTOPUU C
y4€TOM YCTOMYMBBIX NMO3HABATEIBHBIX HHTEPECOB;

2)  chOpMHPOBAHHOCTh  IIEIOCTHOTO  MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH;
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3) cdhopMHPOBAHHOCTP KOMMYHHUKATUBHOW KOMIICTCHTHOCTH B OOIICHHH U
COTPY/JIHMYECTBE CO CBEPCTHUKAMM, CTAPIIMMU U MIAAMIUMH, B 00pa30BaTEIbHOH,
OOIIIECTBEHHO TMOJIE3HOM, YyueOHO-HCCIIeJOBATEIbCKOM, TBOPUECKOW M APYTrHX
BUJIAX JEATEILHOCTH;

4) yMeH#ue sICHO, TOYHO, TPAMOTHO M3JIaraTb CBOM MBICJIM B YCTHOW U MUCbMEHHOU
peuu, MOHMMAaTh CMBICI ITOCTAaBJIICHHOW 3aJay, BBICTpaWBaThb apryMEHTALUIO,
MIPUBOJUTH MPUMEPHI U KOHTPIIPUMEPHI;

5) mpencraBieHHE O MAaTeMaTHYECKOW Hayke Kak cdepe uemoBedecKon
JesTeNbHOCTH, 00 »Tamax e€ pas3BUTHS, O €€ 3HAUMMOCTH Ui pPa3BUTHUSA
LUMBUJIN3ALINH;

6) KPUTHUYHOCTH MBILUICHUS, YMEHUE PACIO3HABATH JIOTMYECKH HEKOPPEKTHBIE
BBICKA3bIBAaHUS, OTJIMYATh TUTIOTE3Y OT (PaKTa;

7) KpeaTMBHOCTb MBIIUICHNS, WHUIMATHUBA, HAaXOJYMBOCTb, AKTUBHOCTbH IPHU
pelIeHnH anredpanyecKux 3aaay;

8) yMeHHe KOHTpPOJMpOBATH MPOLIECC M Pe3yJbTaT y4yeOHON MaTeMaTH4eCKOU
NEATEIIbHOCTH;

9) cnocoOHOCTh K 3MOLMOHAIBHOMY BOCIPHUATHIO MAaTEMaTUYECKUX OOBEKTOB,
3aJ1a4, peIIEHUH, PacCyKICHUM.

memanpeomemHsle:
1) ymeHue caMOCTOSITENbHO IJIAHUPOBATh aJbTEPHATUBHBIE MYTH TOCTHXKEHUS
HeNnel, OCO3HaHHO BBIOMpAaTh HamOojee 3(PPEKTUBHBIE CIOCOOBI PEIICHHUS
y4eOHBIX U MMO3HABATENIbHBIX 33]1a4;
2) yMeHHE OCYUIECTBJISATh KOHTPOJb MO PEe3yibTaTy W MO CHocoOy AEHCTBUSA Ha
YPOBHE MPOU3BOJILHOTO BHUMAHUS U BHOCUTh HEOOXOAUMbIE KOPPEKTHUBBI;
3) yMeHue aJieKBaTHO OLIEHUBATh MPABUIBLHOCTh WJIM OMIMOOYHOCTH BBIMOJIHEHUS
y4eOHOH 3aaun, €€ OObEKTUBHYIO TPYJHOCTh M COOCTBEHHBIE BO3MOMXHOCTH €€
pelIeHus;
4) oco3HaHHOE BJAJCHHE JIOTUYECKHUMH JECUCTBUSIMHU ONpEeICHUs MOHSITHM,
00001IeHNs,  YCTAaHOBJIEHUS  aHAJIOTWUH,  KiIaccU(PUKAMM  HAa  OCHOBE
CaMOCTOSITENIbHOTO BHIOOpa OCHOBAHMH U KPUTEPUEB, YCTAHOBIICHHUS POJOBHIOBBIX
CBS3€EH;
5) yMeHHe ycTaHaBIUBATh MPUUUHHO-CIIEJACTBEHHBIE CBSA3H; CTPOUTH JOTHUYECKOE
paccyX/eHue, yMO3aKIoueHne (MHAYKTUBHOE, JACIyKTUBHOE M MO aHAJOTHH) U
BBIBO/IbI;
6) ymMeHue co3JaBaTh, MPUMEHATh U MPE0OPa30BbIBATH 3HAKOBO-CUMBOJIUYECKUE
CpelcTBa, MOJEIHN U CXEMBI JIJISl pellieHUs y4eOHbIX U MO3HABATENbHBIX 33/1a4;
7) yMeHuE OpraHu30BbIBaTh y4ye€OHOE COTPYIHUYECTBO M  COBMECTHYIO
NEATEIbHOCTh C YYHUTENIEM M CBEPCTHUKAMH: OINpPENENsiTh 1IN, pachpeesieHue
GyHKIIMHA W poJie y4YacTHUKOB, B3aUMOJEHCTBHE M OOIIHME CIOCOOBI PadOTHI;
yMeHue paboTaTh B IpyNIe: HaXOUTh 00l1lee PelieHnEe U pa3peiaTb KOHPIUKTHI
HAa OCHOBE COIJIACOBAaHMSA NO3UIMH M Yy4Y€Ta HHTEPECOB; CIYIIATh MApTHEpA;
dbopMynupoBaTh, apryMEHTUPOBATh U OTCTAaUBATh CBOE MHEHUE;



8) chopmMupoBaHHOCTh y4eOHOW M OONICTIOIH30BATEIHLCKOW KOMIIETEHTHOCTH B
o0JacTH MCMONb30BaHUsI MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTUH
(MKT-KOMIIETEHTHOCTH);

9) nepBoHauanIbHBIE MPEACTABICHUS 00 MAEAX U O METOAAX MAaTeMaTHUKU Kak 00
YHHMBEPCAJIbHOM SI3bIKE HAYKH U TEXHUKH, O CPEICTBE MOJEINPOBAHUS SBJICHUHN U
IPOLIECCOB;

10) ymeHue BUAETh MATEMATUYECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHON CUTyalluu
B APYTUX JUCUUIUIMHAX, B OKPY’KaIOLIEH KU3HH;

11) ymeHue HaxXOIWUTh B Pa3IUYHBIX MCTOYHUKAX HH(POPMALMIO, HEOOXOAUMYIO
JUIS PEIIeHUs] MaTeMaTUYECKUX MpoOsieM, U MPEICTaBIATh €€ B MOHATHOUN (opme;
OPUHUMATh pEIICHWE B YCIOBUAX HEMOJHOW U HW30BITOYHOW, TOYHOW U
BEPOATHOCTHON MH(POpMAIIH;

12) ymeHHe MOHMMATh M HCIOJIb30BATh MAaTEMATUYECKUE CPEACTBA HATJSIHOCTH
(PUCYHKM, 4YepTeXH, CXE€Mbl MW [Jp.) Ul WUIIOCTpAlMM, HWHTEpIIpeTaluy,
apryMeHTalluy;

13) ymeHue BBIIBUraTh TMIOTE3bl IIPU PEIICHUH Y4YeOHBIX 3aJad U IOHHUMATh
HEOO0XOJMMOCTb UX ITPOBEPKU;

14) yMeHue NpUMEHSATh MHAYKTUBHBIE U JEAYKTHBHBIE CIOCOOBI PacCyXACHUH,
BUJIETh PA3JIMYHbIE CTPATETUU PELLICHUS 3a1a4;

15) noHMMaHuE CYIIHOCTM QITOPUTMHUYECKUX MPEANUCAHUA U  yMEHHUE
JIeIICTBOBATh B COOTBETCTBUU C MPEJIOKEHHBIM aJlTOPUTMOM;

16) ymeHune camoCTOSITENbHO CTABUTh LENIH, BBIOMPATh M CO3/1aBaTh aJITOPUTMBI
JUIS PEIICHUs y4eOHBIX MaTEMaTHYECKUX MTPOoOIIeM;

17) ymeHHe MIaHUPOBATh M OCYIIECTBIATH ACSITENBbHOCTb, HANpPaBICHHYIO Ha
peleHune 3a7a4 UCCIIeI0BATeNIbCKOTO XapakTepa.

npedmemHuole:
1) ymenue paboTraTh ¢ MaTeMaTHYECKHMM TEKCTOM (CTPYKTypHpOBaHMUE,
U3BJICYEHHE HEOOXOAMMON HH(pOpMaLMU), TOYHO U TPaMOTHO BBIpAXKaTb CBOU
MBICJIA B YCTHOM M TIMCBMEHHOW pe€YM, MPUMEHSAS MaTeMaTHYECKYIO
TEPMUHOJIOTHMI0O M CUMBOJIMKY, HCIIOJb30BaTh PA3JIMYHBIE SI3BIKKM MaTEMaTUKU
(cmoBecHbIM, CHUMBOJMYECKUH, Tpaduueckuii), 0OOCHOBBIBATH  CYXKICHUS,
IPOBOANUTD KJIACCU(PUKALINIO, JOKA3bIBATh MATEMAaTHUYECKHE YTBEPKICHHUS;
2) BrnageHue 0a30BbIM MOHATHIHBIM aIMapaToM: UMETh MPEACTaBICHUE O YHUCIE,
BJIQJICHHE  CHMBOJBHBIM  SI3BIKOM  anreOpbl,  3HAHHE  DJIEMEHTapHBIX
(YHKIIMOHAJIBHBIX ~ 3aBUCUMOCTEM,  (QOpPMHpOBAHME  NPEACTaBICHUH O
CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B PEaJIbHOM MUPE U O PA3IIMYHBIX CIIOCO0AaX MX
U3y4eHHUsl, 00 OCOOEHHOCTSX BBIBOJOB M MPOTHO30B, HOCSIIUX BEPOSTHOCTHBIN
XapaKTep;
3) yMeHHE BBIIOJHATH anredpandyeckue MpeoOpa3oBaHUs PALMOHAIBHBIX
BBIPAKEHUM, MPUMEHATh UX AJIs PELICHUS YYEOHbIX MaTeMaTHYECKUX 3aJad U
3a]1a4, BOZHUKAIOIIMX B CMEXXHBIX YU€OHBIX IpeaMETaX;



4) yMeHHue TOJIb30BaThCS MATEMAaTUYECKUMHU (QOPMYJIaMH H CaMOCTOSTEIBHO
COCTaBJIATh (DOPMYJIBI 3aBUCUMOCTEH MEXIy BEIMYMHAMU Ha OCHOBE 0000IIeHUS
YaCTHBIX CIY4aeB U SKCIIEPHUMEHTA;

5) ymeHnue pemaTh JUHEWHBIE U KBaJApPAaTHBIC YPABHEHUS M HEPABEHCTBA, a TaKXKe
NPUBOJMMBIE K HUIM YPaBHEHUS, HEpAaBEHCTBA, CUCTEMbI;, IPUMEHSTh rpadudeckue
NpeACTaBICHUS IS PELICHUS U UCCIIeI0OBaHNs ypaBHEHUN, HEPABEHCTB, CUCTEM;
NPUMEHSATH TOJTy4YEeHHbIE YMEHHUS JUIS PEIICHUs 3a7a4 U3 MaTeMaTHKH, CMEXHBIX
PEIMETOB, IPAKTHKH;

6) oBajieHNE CUCTEMOM (PYHKIIMOHATIBHBIX MOHATUH, (YHKIIMOHATIBHBIM SA3BIKOM U
CUMBOJIUKOW, yMEHHME CTPOUTh Trpapuku (YyHKIUN, OMHUCHIBATh UX CBOMCTBA,
UCTIOJIb30BaTh (YHKIMOHATHHO-TpAQHUECKUE MPEICTABICHUS ISl OIMHCAHUS U
aHaJlM3a MaTeMaTHYECKHX 3a]a4 U PEeabHbIX 3aBUCUMOCTEI;

7) oBNasieHne OCHOBHBIMHU CIIOCOOAMU TMPEACTABICHUS U aHATN3a CTATUCTUUYECKUX
JAHHBIX; YMEHHE pellaTh 3aJayd Ha HaxO0XJIEHHUE 4YacTOThl M BEPOSTHOCTH
CIIy4aHBIX COOBITHIA;

8) yMeHHe NMPUMEHSATh U3YUCHHBIEC TIOHATHS, PE3yJIbTaThl U METOABI IIPHU PEUICHUN
3aa4 M3 PaszIMUYHBIX pa3fesioB Kypca, B TOM YHCJE 3aJad, HE CBOISIIUXCS K
HETOCPECTBEHHOMY MPUMEHEHHUIO U3BECTHBIX aJITOPUTMOB.

B coorBerctBun ¢ TpebGoBanusimu CraHmapTa BTOPOTO IMOKOJEHHS CHCTEMa
IUITAHUPYEMBIX PE3yJIbTaTOB — JIMYHOCTHBIX, METANPEIMETHBIX U NPEIMETHBIX —
yCTaHABIMBAE€T U OIMHCHIBAET KJIACChl )YeOHO-NO3HABAMENbHbLIX W Y4ebHO-
Apakmuyeckux 3a0ay, KOTOpble OCBAaWBAIOT ydalluecs B XoJe oOydeHus, 0cobo
BBIJICIISISI CPEIM HUX TE, KOTOPBbIE BBIHOCSATCS Ha WUTOTOBYIO OILICHKY. YCHEIIHOE
BBIIOJIHEHUE JTHX 33a7ad TpeOyeT OT y4Yalmuxcs OBJAJICHHS CHCTEMOM
VHUBepcanvHulx yuebHvlx Oelicmeuu (YV]]), cnenmduyueckux sl TaHHOTO
y4eOHOro mpeaMeTa, CIyKalliM OCHOBOW ISl MOCJENyIomero o0ydyeHus U Jaért
BO3MOKHOCTh O0YYarOIIUMCS IOCTUYb CIIEIYIOIUX PEe3yIbTaTOB PA3BUTHSL.

YHueepcasvbHble yuebHble delicmsus
JluuHOCcmHble
[IpuopureTHOE BHUMAaHUE yAEIIeTCS POPMUPOBAHUIO:
» BBIPOKECHHOHN YCTOMYMBOW yueOHO-ITO3HABATEIIPHOW MOTHBAIIMN M MHTEpEca
K YYEHUIO;
» TOTOBHOCTH K CaMOOOPa30BaHHIO M CAMOBOCIIUTAHUIO;
» aJleKBaTHOM MO3UTUBHON CaMOOIICHKH.
PezyassmugHble
OOyyaromuics MOJyIUT BO3MOKHOCTh HAYUYHUTHCS:
» CaMOCTOSTEIHHO CTaBUTh HOBBIE YUCOHBIC [N M 3a/1a4H;
» NpU IUIAaHUPOBAHUM JOCTHIKCHHS IIeJIeH CaMOCTOSATEIbHO, IIOJIHO |
aJIEKBaTHO YYUTBHIBATH YCIIOBUS U CPEJICTBA UX JTOCTHKECHUS,
» BBIICIATH aJbTEPHATHUBHBIC CIOCOOBI JOCTHIKCHHSI L€ W BBIOMpATH
HanOosee 3¢ HEKTUBHBIN cIIOCO0;
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OCHOBaM CaMOpPEryJialuu B y4eOHONW U MO3HABATEIBHON NESITEIHHOCTH B
dbopMe OCO3HAHHOTO YMPABICHUS CBOUM IOBEJICHUEM U JEATEIbHOCTHIO,
HaIlpaBJICHHOW Ha TOCTUKEHHUE TTOCTABJICHHBIX 1IEJIEH;

OCYIIECTBJISITh MO3HABATENbHYIO PEdIEKCUI0 B OTHOUICHUM JEUCTBHUM 1O
pelIeHUI0 yueOHbIX U MTO3HABATENIbHBIX 3a/a4;

aJIeKBaTHO OLIEHHWBAaTh OOBEKTUBHYIO TPYAHOCTb Kak Mepy (haKTHUECKOTro
WJIU TIPEATIONIAraeMoro pacxoia peCypcoB Ha PEIICHHE 3aa4H;

aJIcKBaTHO OLICHUBATh CBOM BO3MOXHOCTH JIOCTHXKEHUS LIS ONPEACIEHHOM
CJIOKHOCTH B Pa3IMUHBIX c(Pepax caMOCTOATEITHLHOMN NeITeIbHOCTH;
OCHOBaM CaMOPETYJISIIIUK SMOLUOHAIIbHBIX COCTOSIHUM;

* IpuJIaraTh BOJIEBBIC YCUJIUS U NMIPEOA0JIEBATh TPYAHOCTH U MPENSATCTBUS HA MTyTH
JTOCTYKECHUS IIEJIEH.
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KommyHUukamueHble

OOyuaromuics MoJyYUT BO3MOKHOCTb HAyYUThCS:

YUUTHIBATh U KOOPJIMHUPOBATH OTJIIMYHBIE OT COOCTBEHHOM MO3UIIMK APYTHX
Jt0JIed B COTPYAHUYECTBE;

YUUTHIBaTh PA3HbIE MHEHHUS U HHTEPEChl U OOOCHOBBIBATH COOCTBEHHYIO
MO3UIIHIO;

MOHUMAaTh OTHOCUTEJIbHOCTh MHEHUHN U TIOJIXO/I0B K PEIICHHUIO TPOOIEMBI;
OPOAYKTUBHO paspemats KOH(MIMKTBI HAa OCHOBE YY&Ta HMHTEPECOB H
MO3UIMI BCEX YYaCTHMKOB, MOMCKA M OICHKU aJIbTEPHATUBHBIX CIIOCOOOB
paspemieHuss KOH(MIMKTOB; JOTOBApUBATHCA M TMPUXOJUTH K 0O0IIEMy
PELIEHUIO0 B COBMECTHOM JESTENbHOCTH;

Opatb Ha ce0d HHUIMATHBY B OpPraHU3allMM COBMECTHOTO JIEUCTBUS
(menoBoe TUAEPCTRO);

OKa3blBaTh MOJJEPKKY U COJAEHCTBHE T€M, OT KOTO 3aBUCHUT JOCTHUKEHUE
€U B COBMECTHOM JI€ATEIbHOCTH;

OCYIIECTBJISITh KOMMYHUKATUBHYIO pe(dIEKCHI0O KaK OCO3HAHHE OCHOBAaHUU
COOCTBEHHBIX JCHCTBUM U IEUCTBUI MapTHEPA;

B MPOIECCe KOMMYHHKAIIUU IOCTATOYHO TOYHO, IMOCIEI0BATENFHO U TOJIHO
nepenaBaTh MapTHEPY HEOOXOAMMYIO HMH(OpPMAIMIO KaK OPUEHTHP JJIs
MMOCTPOCHHUS JEUCTBUSI;

BCTYNaTh B JHMAJIOT, @ TAK)K€ y4aCTBOBAaTh B KOJIJIEKTUBHOM OOCYKICHHUH
npobJieM, y4acTBOBAaTh B JUCKYCCHMHM U apTyMEHTHUPOBATH CBOKO MO3HIIMIO,
BJIa/I€Th MOHOJIOTHYECKON U IUaJOruueckoi (popMaMu peuu;

CJIeI0BaThb  MOPAJIbHO-3TUYECKUM U  ICHUXOJIOTHYECKUM  IPHUHIMIIAM
OOIllEHNsT U COTPYJHUYECTBA HA OCHOBE YBAXKUTEIBHOI'O OTHOIIECHUS K
napTHEpaM, BHUMaHUS K JIMYHOCTH JIPYTOTo, aeKBATHOT'O MEKIMYHOCTHOTO
BOCIIPUSATHUSI, TOTOBHOCTH aJICKBAaTHO pearupoBaTh HAa HYXKIbl JOPYTUX, B
YaCTHOCTU OKa3bIBaTh MTOMOIIb U SMOIIMOHAJIbHYIO MOJACPKKY MapTHEPAM B
npoliecce JOCTHKEHHs OOIIeH 11eJIh COBMECTHOM AESTENbHOCTH;

ycTpauBath d(PheKTUBHBIC TPYIIIOBbIC 00CYXKAEHUS U o0ecrieurBaTh 0OMEH
3HAHMSIMU  MEXJY WIEHAMHA TPYNmbl I  TpUHATHS  d(PGHEeKTHBHBIX
COBMECTHBIX PELICHNN;



» B COBMECTHOHM JeATEIBHOCTH YETKO (OPMYIHMpOBATH IEJIHW TPYHIBl MU
MO3BOJIATh €€ Yy4YaCTHUKAM TIPOSBIIATH COOCTBEHHYIO DHEPTHUIO IS
JIOCTHKEHUS dTHX IICIICH.

IlozHasameibHble

OOyyaromuics MOJyIUT BO3MOKHOCTh HAYUYHUTHCS:

CTaBUTH MPOOIEMY, ApTYMEHTHPOBATH €€ aKTyaIbHOCTb;

CaMOCTOSITEIbHO TPOBOJUTH HCCJIEJIOBAHME HAa OCHOBE NPUMEHEHUS

METOJ/IOB HAOJIIOJICHUS U DKCIIEPUMEHTA;

BBIJIBUTATh THUIIOTE3bI O CBA3SX M 3aKOHOMEPHOCTSX COOBITHIA, MPOIIECCOB,

0OBEKTOB;

OpPraHU30BBIBATh UCCIICAOBAHUE C IIEJIbIO MPOBEPKU THUIIOTE3;

JenaTh YMO3AKIHOUYCHUS (MHAYKTHBHOE M TIO aHAJOTMH) W BBIBOABI Ha

OCHOBE apTyMCHTAIIHH.

YV VWV VY

PALIMOHAJIBHBIE UM CJIA
BoinyckHuk Haywumcs:
1) moHuMaTh OCOOCHHOCTH I€CITUYHON CUCTEMBI CUUCIICHUS,
2) B1aIeTh NOHATUAMHU, CBA3aHHBIMHU C JIETUMOCTHIO HATYPAIbHBIX YUCET;
3) BbIpa)kaTh YKClIa B SKBUBAJIECHTHBIX (popMax, BbIOUpasi Haubosee MmoaXosIyr0
B 3aBUCMMOCTH OT KOHKPETHOM CUTYallNH;
4) cpaBHMBATh M YIIOPSIOYUBATH PAIMOHAJILHBIE YHCIIA;
5) BBINOJNHATH BBIYKMCIECHUS C PALMOHAIBHBIMM YHCIAMHU, COYETasl YCTHBIE U
MUCbMEHHbIE TPUEMBI BBIYUCIICHHUH, MPUMEHSTh KaJIbKYJISTOP;
6) HUCMOJB30BaTh TMOHATUS M YMEHHMs, CBS3aHHBIE C MPONOPLHUOHATIHLHOCTHIO
BEJIMYMH, TMPOIEHTAMU B XOJI€ pEIICHUS MaTeMaTHYeCKUX 3aJady W 3ajad M3
CMEKHBIX ITPEAMETOB, BHITIOIHATh HECIIOKHBIE TPAKTUUECKUE PACUETHI.

BbinyckHUK no/iy4um 803MOXCHOCMb:

7) TIO3HAKOMUTHCS C TMO3UIMOHHBIMM CHCTEMaMM CUWCICHUS C OCHOBAHMSIMHU,
OTJIMUYHBIMHU OT 10;

8) yriyOuTh W pa3BUTh NPEACTABICHUS O HATypajdbHBIX YHCIaX W CBOMCTBax
JICIIMMOCTH;

9) Hay4yuThCsl HCIOJIB30BaTh MPUEMBI, PAlMOHAIU3UPYIOIIME BBIYUCIICHUS,
MPUOOPECTH MPUBBIYKY KOHTPOJUPOBATH BHIYMCIICHUS, BLIOUpAS TTOAXO SN 115
CUTYallUU CIOCO00.

I[EPICTBHTEHBHBIE UUCJIA

BovinyckHuk Hayvyumcs:
1) ucmonb30BaTh HayajbHbIE MPEJCTABICHUS O MHOXECTBE JCHCTBUTEIIBHBIX
YHUCEI;
2) BlaIeTh MOHATHEM KBaJIPaTHOTO KOPHS, MPUMEHATH €r0 B BBIUNCIICHUSIX.

BbinycKHUK no/1y4um 803MOMCHOCMb:
3) pa3BuTh MPEIACTABICHUE O YUCJIE M YMCIOBBIX CUCTEMAX OT HATYpPaJbHBIX 10
JEUCTBUTEIBHBIX YUCEI; O POJIM BEIYMCICHUM B YEJIOBEUECKOW MPAKTUKE;
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4) pa3BUTh U YrAyOWUTh 3HAHUS O JECATUYHOW 3amUCU JEHCTBUTEIHHBIX YHCEN
(mepuoauyUecKre U HeTepUoIUIECKUE APOooH).

N3MEPEHUA, ITPUBJIMDKEHM A, OLIEHKHN

BvinyckHuk Hayyumcs:
1) wucnosp3oBaTh B XOA€ pEUIEHHS 3a7ad 3JIEMEHTapHbIE NPEICTABICHNUS,
CBSI3aHHBIC C MPUOIKEHHBIMY 3HAYCHUSIMY BEJTMYUNH.

BoinyckHUK noiy4um 603MOXCHOCMb:
2) MOHATH, YTO YMCJIOBBIE JIAHHBIE, KOTOPbIE MUCIOIB3YIOTCS JIs XapaKTePUCTUKU
00BEKTOB OKPYKAIOUIEro MUPA, SBJSIOT CS MPEUMYIIECTBEHHO MPUOIMKEHHBIMHU,
YTO MO 3alKCHU MPUOMMKEHHBIX 3HAYEHUH, COJEpKAIUXCs B MHPOPMALUOHHBIX
MCTOYHUKAX, MOXKHO CYJUTh O MOTPEUTHOCTH MPUOIMIKEHHUS;
3) MOHSATH, YTO MOTPEIIHOCTh Pe3yJIbTaTa BEIYUCICHUM JOKHA ObITh COM3MEpHUMaA
C IOTPELIHOCTHIO HCXOAHBIX JTAHHBIX.

AJITEBPANYECKUE BBIPAYKEHU S

BovinyckHuk Hayvyumcs:
1) BIageTh MOHATHUSAMHU «TOXKICCTBOY, «TOKISCTBEHHOE IIPeOOpa30BaHNey, peliaTh
3aJ1auu, coJieprkaline OyKBeHHbBIC JaHHBIC, padoTaTh ¢ (popmMyIaMu;
2) BBINIONHATH TPEOOPa30BaHUs BBIPAXKCHHUH, COJACPIKAIIUX CTCICHU C IEIBIMU
TIOKa3aTeJIIMU M KBaJIpaTHBIC KOPHHU;
3) BBIMIONHATH TOXKJIECTBEHHBIC MPEOOPA30BaHMS PAIMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE MPABWJI JEHCTBUN HAJ] MHOTOWICHAMH U anTreOpandecKuMu Jpo0sMu;
4) BBIMTOJHSATH PA3JT0KEHNE MHOTOWICHOB Ha MHOKHUTEIIH.

BbinyckHUK noiy4um 803MOXCHOCMb:
5) Hay4YuThCS BBINOJHATH MHOTOIIATOBBIC TIPEOOPa30BaHUs PallMOHAIBHBIX
BBIPKCHHA, TPUMEHSS ITUPOKUI HAOOP CIIOCOOOB U MPUEMOB;
6) TNPUMEHATh TOXKICCTBEHHBIC IIpeoOpa3OBaHMs IS pEUIeHUS 3a7ad W3
Pa3IMYHBIX paszesos Kypca (HampumMmep, IS HaXOKIEHUS
HauOOJIBIIIET0/HAMMEHBIIIETO 3HAUCHUS BBIPAKEHU ).

YPABHEHUA

BovinyckHuk Hayvyumcs:
1) pewmwaTh OCHOBHBIE BH[bI PAallMOHAIbHBIX YPABHEHMH C OJIHOH NEpEMEHHOMH,
CUCTEMBI IBYX YPAaBHEHHH C JBYMS IIEPEMEHHBIMY;
2) NOHMMAaThb YpPaBHEHHME KaK BAXXKHEMIIYI0 MaTEeMaTHYECKYl0 MOJEeib JJis
OMHCAaHUS U U3YUYEHUs] Pa3HOOOPA3HBIX pealbHbIX CUTYallUl, peuiaTb TEKCTOBBIE
3aJ1a4M anreOpanyeckuM MeToJI0M;
3) mpuMmeHsTh rpauuecKkue MpeACTaBICHUS I HCCICAOBAHUS YpaBHEHUH,
VICCIICIOBAHUSI M PELICHUS CUCTEM YPABHEHUM C JBYMS IIEPEMEHHBIMU.

BbinycKHUK nosiyyum 803MOXMCHOCMY:
4) oBiageTh CHEUUAIBHBIMU INpUEMAMHM PEIICHUS YPaBHEHUH U CHCTEM
YPAaBHEHUM; YBEPEHHO IPUMEHATH alapaT ypPaBHEHUM U1 pELUEHUs
Pa3HOOOPA3HBIX 334a4 U3 MAaTEMATUKH, CMEXHBIX MPEIMETOB, IPAKTHKHY;
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5) mpuMmeHsTh rpauuecKkue MpeACTaBICHUS i HCCICAOBAaHUS YpaBHEHUH,
CUCTEM ypaBHEHHH, cofiepKaiux OyKBeHHbIE KOA(DPUITUEHTHI.

HEPABEHCTBA

BoinyckHuk Hayyumecs:
1) moHMMaTh M NOPUMEHSITh TEPMHUHOJOTMIO W CHUMBOJIMKY, CBSI3aHHBIE C
OTHOILIEHUEM HEPABEHCTBA, CBOMCTBA YUCJIOBBIX HEPABEHCTB;
2) pewmaTh JIMHEHBIE HEPABEHCTBA C OJHON MEPEMEHHOW U UX CUCTEMBI; pellaTh
KBaJIpaTHbIE HEPABEHCTBA C OMOPOil Ha rpaduuecKkre MpeaCTaBICHNS;
3) mpUMEHATH annapar HEpaBEHCTB Ul PELICHUs 3a/1ad U3 Pa3jIMuHbIX Pa3fesioB
Kypca.

BbinyckHUK no/ty4um 603MOXCHOCMb HAYYUMbCA:
4) pa3HO0Opa3HbIM MpUEMaM J0Ka3aTeNIbCTBA HEPABEHCTB; YBEPEHHO MPHUMEHATH
anmapaTr HEpaBEHCTB I PELICHHs Pa3HOOOpa3HbIX MAaTeMaTUYECKHX 3a7ad u
3a/1a4 U3 CMEKHBIX MPEIMETOB, IPAKTUKHU;
5) npuMeHsATh rpaduyuecKue MpeACTaBICHHUS ISl KCCIeIOBAaHUS HEPABEHCTB,
CHUCTEM HEpaBEHCTB, COAepkKaIIUX OyKBEHHbIE KO3(DPHUIIMESHTHI.

OCHOBHBIE ITOHATHUA. YNCJIOBBIE @ YHKIINN

BoinyckHuk Hayvumes:
1) moHumMaTh M MCNONB30BaTh (PYHKLIMOHAJIBHBIE NOHATHUA M S3bIK (TEPMUHBL,
CHUMBOJIMYECKUE 0003HAUCHU);
2) ctpouTh rpaduKu dIEeMEHTAPHBIX (QYHKIUN; UCCIEI0BAaTh CBOMCTBA YUCIOBBIX
(GYHKIMI Ha OCHOBE M3YUYEHHUS MMOBEACHUS UX TPapUKOB;
3) noHUMaTh GYHKIMIO KaK BaKHEHIIYI0O MATEMATUYECKYIO0 MOJIEIb ISl ONMCAHUS
IPOLIECCOB U SIBIICHUI OKPYXKAIOIIETO MUPA, MPUMEHATh (PYHKIIMOHAIBHBIA S3bIK
JUTSL ONICAHMSI U UCCIIEIOBAHUS 3aBUCUMOCTEN MEXKTY (PU3NUECKUMU BEIUYUHAMH.

BobinyckKHUK noaiyvum 603MOMCHOCMb HAYYUMbCS:
4) npoBOAUTH UCCIIEOBAHMSI, CBSI3aHHBIE C U3YUYEHUEM CBOMCTB (DYHKIIUil, B TOM
Yyclie C MCIHOJb30BAaHUEM KOMIIBIOTEPA; HA OCHOBE TIpaUKOB H3YYEHHBIX
¢yHKIMT  cTpouTh  Ooniee  crnokHBIE Tpaduku  (KyCOUHO-3aJaHHbIE, C
«BBIKOJIOTBIMI» TOYKAMH H T. 11.);
5) ucnonp3oBaTh (DYHKIMOHAIbHBIE MPEACTABICHUS W CBONCTBA (QYHKIUI AJs
peleHus: MaTeMaTHYeCKUX 33/1a4 U3 Pa3IMYHBIX pa3/iesioB Kypca.

Y1 CJIOBBIE ITOCJIIEJOBATEJIBHOCTU

BoinyckHuk Hayvumes:
1) mnoHMMaTe MW HCNONB30BaTh A3BIK  IOCJIENOBATEIBLHOCTEH  (TEPMUHBL,
CUMBOJIMYECKHE 0003HAUCHNS);
2) npumeHsATh (OPMYIbI, CBSA3aHHbIE C apU(PMETHUYECKOW U TeOMETPUUYECKOU
IPOrpeccUsiMU, W ammapar, C(pOPMUPOBAHHBIM NPU H3YUYEHUU IPYTHX Ppa3JeioB
Kypca, K pEeLICHHUIO 33]a4, B TOM YHCJIE C KOHTEKCTOM U3 PEaIbHOU KU3HH.

BoinyckHUK nosy4um 603MOXCHOCMb HAYYUMbCA:
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3) pemiath KOMOMHHPOBAHHBIE 3aJa4d C MPUMEHEHHEeM (opMysT N-ro 4WieHa u
CyMMBbI MEpPBBIX N UIEHOB apuU(METUYECKOW MU TEeOMETPUUECKOM MpOrpeccui,
IPUMEHSIS IIPU 3TOM allapaT YpaBHEHUI U HEPABEHCTB;

4) nmoHuMath apupMETUYECKYI0 U TEOMETPUUYECKYIO MPOTpeccur Kak (yHKUIUU
HATYpaJbHOTO apIyMEHTA; CBSA3bIBATh apU(METHUUECKYIO MPOTPECCUIO C JIMHEHHBIM
POCTOM, TEOMETPUYECKYIO — C HKCIIOHEHIIUAILHBIM POCTOM.

OIMMCATEJIbHAS CTATUCTUKA

BuinyckHuk ~ Haywumcs UCIIONIb30BaTh  MPOCTEUIINE CHOCOObI
NPECTaBICHNUS U aHAIN3a CTATUCTUYECKHUX JaHHBIX.

BbinyckHUK nosiydyum 803MOMCHOCMb NpUO6pecmu iepBOHAYATBHBINA OTIBIT
opraHm3anu cOopa JaHHBIX MPHU MPOBEACHUU OMPOCa OOIIECTBEHHOTO MHEHHS,
OCYIIECTBIISITh UX aHAIN3, MPEJCTABIATH PE3yIbTaThl OMpoca B BHUJIE TaOJMUIIBL,
JarpaMMEl.

CJIVUAMHBIE COBBITHA U BEPOSITHOCTD
BbinyckHUK HAyYumcsi HAXOAUTh OTHOCHUTEIbHYIO YAaCTOTY M BEPOSITHOCTb
CIIy4ailHOTO COOBITHSI.
BoinyckHUK nosydyum 803MOMXHOCMb npuobpecmu OMbIT MPOBEACHUS
CIy4alHBIX 53KCHEPUMEHTOB, B TOM UYHCIE C M[OMOLIBIO KOMIIBIOTEPHOTO
MOJICJIMPOBAHUS, UHTEPIIPETALUN UX PE3YIIbTATOB.

KOMBHUHATOPUKA
BbinyckHUK Hay4wumcsi pemaTth KOMOMHATOPHBIC 3a/J1aud Ha HaXOXICHHE
yucia 00ObEKTOB WM KOMOWHAIINA.
BbinyckHUK ~ nosiyyum  803MOJXMCHOCMb  HAYYUMbCST ~ HEKOTOPBIM
CrieIUaIbHBIM MPUEMaM perieHus: KOMOMHATOPHBIX 3a/ad.

III. Coaepxanue yueOHOT0 nmpeamera.

1. PanumonanbHblie apodu (23 4)
PanmonansHas 1podb. OCHOBHOE CBOMCTBO JIPpOOH, COKpaIlleHHE APOOeH.

k
TosxieCTBeHHBIC IPeOOPa3OBAHKS PAMOHAIBHBIX BHIpaXCHNH. DyHKIMsS V=" |
ee rpaduk.
Ocnosnasi _yenp — BBIPAOOTATh YMEHHE BBINIOJNHATH TOXJICCTBCHHBIC

npeoOpa3oBaHUsl PAIIMOHAIBHBIX BHIPAXKEHUH.

Tak kak ACHUCTBHS C palMOHAJIBLHBIMU APOOSMH CYIIECTBEHHBIM 00pa3oM
OMUpPAIOTCs Ha JEWCTBUS C MHOTOWICHAMH, TO B Hauajie TeMbl HEOOXOIMMO
MOBTOPHUTH C yYAIIUMUCS MPEe0OPa30BAHUS 1EIbIX BBIPAKEHUM.

['maBHOE MeCTO B JaHHOM TeMe 3aHUMAIOT AJITOPUTMBI JICHCTBUM C APOOSIMH.
VYyamumecs I0MKHBI TOHUMaTh, YTO CYMMY, Pa3HOCTb, IMPOU3BEACHHUE U YACTHOE
npobeil Bcerga MOXKHO MPEACTaBUTH B Bujae ApoOu. IlpuoOperaembie B JaHHOU
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TEME YMEHHUS BBITIOJHAThH CIOXKEHHE, BRHIYMTAHUE, YMHOXKEHHUE U JeleHne Apooeit
SBIIAIOTCA ONOPHBIMU B NpeoOpa3oBaHUSIX APOOHBIX BbipakeHuil. [loaToMy nm
clenyer yaenuTb ocoboe BHMMaHMe. HenenecooOpa3HO mepexoauTh K
KOMOMHHMPOBAHHBIM 33JjaHHUSIM Ha BCE JIEHUCTBUSA C JIPOOSMHU Mpexnae, 4eM OyayT
YCBOEHBI OCHOBHBIE aJITOPUTMBI. 3aJJaHUs Ha BCE JAEUCTBUS C APOOSIMHU HE JTOJIKHBI
OBITh U3JIMILHE TPOMO3IKUMHU U TPYIOEMKHUMHU.

[Ipy HaxoXAeHUM 3HAYEHWM IpoOeil JaroTcs 3ajaHusl Ha BBIUMCICHHS C
IIOMOLIBI0  KAJIBKYJISITOpa. B mgaHHOM TeMe paclupsiioTcss CBEACHUS O
CTaTUCTHYECKUX XaPAKTEPUCTUKAX. BBOAUTCS NOHATHE CPETHETO TAPMOHUYECKOTO
psAla TOJIOKUTENBHBIX YHCeN. M3yueHne Temsl 3aBEpLIAeTCS PacCMOTPEHUEM

k
CBOHCTB rpaduka GyHKumn ¥ ="".

2. KBaaparnbie kopuu (19 v)
[lonsitTue 00  uwppauuMoHanbHBIX  yHuciaax. OOmme  cBeaeHus o
NEeNUCTBUTENbHBIX uMciax. KsagpatHelii kopeHb. [loHsTHE 0 HaxoXIEeHUU
MPUOJIMKEHHOTO 3HAYEHUS KBaapaTHOro KopHsA. CBOMCTBA KBaJApPATHBIX KOPHEH.

[TpeoOpa3oBaHus BeIpKEHUH, COMIEPKAINX KBaJApaTHbIC KOpHHU. DyHKIUSA V = Jx
€€ CBOMCTBA U TpaduK.

OcHognas yenb — CUCTeMAaTU3UPOBATh CBEACHHS O PAIIMOHANBHBIX YHCTIaX U
JIaTh TpeACTaBleHHEe 00 UWpPpAIMOHANBHBIX YHCIAX, PACHIUPUB TEM CaMbIM
MIOHSATHE O YHUCJIE; BBIPA0OTaTh YMEHHUE BBITIONHITH MPEOOPa30BaHUS BBIPAKECHUN,
coJIepKaIuX KBaJpaTHBIC KOPHH.

B manHoOIli Teme yuanuecs moaydaroT Ha4albHOE MPEACTABICHHUE O TIOHITHH
nercTBuTenbHOTO 4Ymcia. C 3TOH 1enbio 0000IMIal0TCS W3BECTHBIE yUYaluMCS
CBEJICHUS O pAIMOHATBHBIX umciiax. JlJis BBENCHUS TOHSATHS HPPAITMOHAILHOTO
YHUCJIa WCIIONB3YEeTCS MHTYUTUBHOE MPEACTABICHUE O TOM, UYTO KaXIbIH OTPE30K
UMEET JUIMHY W TOTOMY KaKIOW TOYKE KOOPAMHATHOW MPSMOW COOTBETCTBYET
HEKOTOpoe uucio. lloka3bIBaeTcs, YTO CYIIECTBYIOT TOYKH, HE HMEIOIINE
paroHaIbHBIX abcIucc.

[Ipy BBeAcHWM TOHSATHUS KOPHS TIIOJE€3HO O3HAKOMHUTH YyYaIIUXCA C
HaXO0XJICHWEM KOPHEH ¢ TIOMOIIBIO KaJIbKYJISTOpA.

OCHOBHOE BHMMAaHHE YACISACTCS MOHATUIO apu(METUIECKOTO KBaIPATHOTO
KOpDHS ¥ CBOHCTBaAM apu(PMETHUECKUX KBaJApPATHBIX KOpHEH. JlokaspiBaroTcs

TEOpPEMBbl O KOPHE W3 HPOM3BEICHHMS M JPOOHM, a TaKKe TOXKIECTBO Va’ =la|,

KOTOpbIE MOJY4YaloT MPUMEHEHUE B MPeoOpa3oBaHUSAX BBIPAKEHHM, COAEpHKAIIIX
KBajipaTHble KOpHU. CnenuanbHO€ BHUMAHUE YAENSIETCS OCBOOOXKICHUIO OT

a a
HPPAlMOHAJIBHOCTH B 3HAMCHATCIIC I[pO6I/I B BBIPAKCHHAX BHUIA ﬁ’ \/Z"‘\/Z .

YMmenue nmpeoOpa3oBbIBATh BHIPAKEHUS, COIEPIKAIUE KOPHH, YACTO HCIIONIb3yeTCs
KaKk B CaMOM Kypce anreOpbl, TaKk U B Kypcax T€OMETpUH, aireOpbl U Hayal
aHaIu3a.
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[Iponomxaercs pabota Mo pa3BUTHIO (YHKIMOHAIBHBIX MPEICTaBICHUN
yuanuxcsa. PaccmarpuBarorcs QyHKIUS y=+x, ee cBoiicta u rpaduk. Ilpu

o 2
u3ydeHud QyHKIUN Y = VX TI0Ka3BIBACTCS €€ B3AUMOCBSI3h C byHKIHEH Y =X, rae
x>0.

3. Ksaaparnsbie ypaBHeHus (21 1)

KBagpaTtHoe ypaBHenue. Popmysia KOpPHEHM KBAaJpPAaTHOIO YpPaBHEHHS.
Pemienne pamuonanbHBIX ypaBHeHMM. Pemenue 3amad, DNpUBOIAIINMX K
KBaJpaTHBIM YPAaBHEHUAM U NPOCTEUIINM PALMOHAIBHBIM YPABHEHUSAM.

Ocnognas yenv — BbIpabOTaTh YMEHHUS pelIaTh KBaJApaTHbIC YpaBHEHHS U
IIPOCTENIINE PAMOHAIBHBIE YPABHEHNS U IPUMEHATH UX K PEIICHMIO 3a/1a4.

B Hauvane TeMBI NPUBOIATCA NPUMEPHI PEIICHHUS HEMOJIHBIX KBaJpPaTHBIX
ypaBHEHUN. DTOT Marepuan CUCTEMaTU3HpyeTcs. PaccMaTpuBarOTCs aaropuTMbl
pELICHUS HENOJIHBIX KBAPATHBIX YPAaBHEHUH Pa3IMYHOTO BUAA.

OCHOBHOE BHUMAHHE CJIeyeT YAeIHTh PElICHHIO YPAaBHEHUH BUa ax’ + bx
+ ¢ = 0, tne a # 0, ¢ ucnonszoBanueM QGopmyisl KopHel. B ganHON Teme
ydauiecs: 3HakomsTcs ¢ Qopmyiaamu Buera, BbIpaXaroIUMHU CBS3b MEXKIY
KOPHSIMM KBaJIpaTHOTO YpaBHEHUs U ero koddduuuenramMmu. OHU UCTIONB3YIOTCS B
JAJbHEUIIEM TMPHU JI0KA3aTeJIbCTBE TEOPEMBI O PA3JIOKECHHHM KBAaJAPATHOIO
TPEXWICHA Ha JIMHENHBIE MHOKUTEIH.

VYyamuecss OBIaAeBalOT CHOCOOOM pelIeHUs IPOOHBIX PalMOHAIBHBIX
YPaBHEHUM, KOTOPBIM COCTOUT B TOM, YTO PEIICHUE TAKUX YPABHEHUN CBOAMUTCS K
PELIEHNIO COOTBETCTBYIOLIUX LIEJIBIX YPABHEHHUU C IMOCIEAYIOIIUM HCKIIOYEHUEM
IIOCTOPOHHMUX KOPHEM.

N3yuyeHne IOaHHOM TEMbI IO3BOJISET CYIIECTBEHHO PACIIMPUTH almapar
YPaBHEHUH, UCTIOJIb3YEMBIX JUIS PELICHUs TEKCTOBBIX 3a1a4.

4. Hepasencrna (20 4)

YucnoBble HepaBeHCTBA M HX CBOWcTBa. [louneHHOE cloOXKeHHE U
YMHOXEHHE YMCIOBBIX HEpaBEHCTB. llorpemHocT M TOYHOCTH MPUOJIMKEHHUS.
JInHelHbIe HEPAaBEHCTBA C OJJHOW MEPEMEHHOU U UX CUCTEMBI.

OcHosHas yenb — 03HAKOMUTD YYAIIUXCS C NIPUMEHEHUEM HEPABEHCTB IS

OLICHKM 3HAY€HUW BBIPAXKEHUW, BbIpa0OTaTh YMEHHE pEIIaTh JIMHEIHbIE
HEPABEHCTBA C OAHOU MEPEMEHHOM U UX CUCTEMBI.
CBoOlicTBa YHCIIOBBIX HEPABEHCTB COCTABIAIOT Ty 0a3y, Ha KOTOPOW OCHOBAHO
pelIeHre JMHEWHBIX HEPABEHCTB C OJHOW IEpEeMEHHOM. Teopemsl 0 NMOYWIEHHOM
CIOKCHUM W YMHOXXEHHH HEPABEHCTB HAXONAT NPUMEHEHHME IPHU BBITOJIHEHUU
IIPOCTEUIINX YNPAKHEHUN HAa OLEHKY BBIPAXEHUM [0 METOAY I'paHul. Boasarcs
HNOHSATHS a0CONIOTHON MOTIPEUIHOCTH U TOYHOCTU NMPHUOJIMKEHUS, OTHOCUTEIbHON
HOTPELIHOCTH.

YMeHHs NpOBOAUTH ACAYKTHBHBIE PACCYXKACHUS IOJIY4arOT Pa3BUTHE Kak
IIPY 1OKA3aTeJIbCTBaX yKa3aHHBIX TEOPEM, TAK U IPH BBIIOJHEHUH YNPAKHEHUN
Ha J0Ka3aTeJIbCTBA HEPABEHCTB.
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B cBs3u ¢ pemenneM JIMHEMHBIX HEPABEHCTB C OJHOM IEPEMEHHOM JAETCs
IIOHATUE O YUCIOBBIX IIPOMEXKYTKAX, BBOIATCSA COOTBETCTBYIOIIUE HA3BAHUA U
o0o3HaueHHs. PaccMOTpeHHI0 CHCTEM HEpaBEHCTB C OJHOH INepeMEeHHOU
IPEAUICCTBYET O3HAKOMJICHME Yy4YallMXCs C [OHATUSAMM IIEPECEYCHUs U
00BEAMHEHNS MHOKECTB.

IIpu pemieHur HEPABEHCTB UCIIOIB3YIOTCA CBOMCTBA PaBHOCUIIBHBIX
HEPAaBEHCTB, KOTOPHIE Pa3bsCHAIOTCA Ha KOHKpPETHBIX mpumepax. Ocoboe
BHUMAaHUE CJIEIYET YACIUTh OTPAO0TKE YMEHH pelaTh MPOCTEHIINE HEPaBeHCTBA
BUJA ax > b, ax < b, 0CTaHOBUBIINCH CIIEIUATILHO HA ciTydae, koraa a < 0.

B »ToM Teme paccMaTpuBaeTCs TAaKXKE pPELIEHWE CUCTEM JBYX JIMHEMHBIX
HEPABEHCTB C OJHOW IIEPEMEHHOM, B YACTHOCTHU TAKUX, KOTOPHIC 3alMCaHbl B BUJIE
0BOUHBIX HEPABEHCMS.

5. CreneHb ¢ HeJbIM NOKAa3aTeJeM. JJieMeHThbI cTaTUCTHKHU (11 1)
Crenenp C 1enbM IOKa3zarenremM M ee cBoiicTBa. CTaHmapTHBIA BHUJ YHCIIA.
[TpuGamKeHHBINH BHIYUCICHUS.

OcHosHas yenb — BBIPAOOTATh YMEHHE NMPUMEHSTh CBOMCTBA CTENEHU C LIEIBIM
MOKa3aTesieM B BBIYUCIICHUSIX U MPE0OpPa30BAHUSIX.

B aToit Teme hopMynHpyrOTCS CBOMCTBA CTENEHU C IEJbIM IMOKa3areyieM. MeTtoa
JI0KA3aTEIbCTBA ATUX CBOMCTB MOKA3bIBACTCS HA IPUMEPE YMHOKEHHUS CTEIIEHEH C
OJMHAKOBBIMU OCHOBAHWSIMHU. JlaeTcsl MOHSATHME O 3alMCH YUCIa B CTAHIAPTHOM
Bujie. [IpuBoasTCS mpuMepsl UCTIOIB30BaHMS TaKOM 3amvcu B (PU3MKe, TEXHUKE U
JIPYTrUx 00NacTAX 3HAHUI.

6. IloBTopenue (8 u)
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IV. KanenaapHo-remaTuyeckoe IJIAHUPOBaHUe

0 Tema ypoka Koa-eo Jdama
n/n yacoe npoeedeHus
no n/iaHy gﬁanmuquKoe
I yvemeepmeu 26
I''TABA 1. PAIIMOHAJIBHBIE 23
JIPOBUA
§1. PAI_[I/IOHA.JII)HE)IE 5
JAPOBU U UX CBOUCTBA.
1. PanmonaneHbIe BeIpaKeHHS 2
2.
3. OcHOBHOE CBOHCTBO ApOOH. 3
4. Coxkpamenue apooei
5.
§2. CYMMA U PABHOCTb 6
JIPOBEM.
6. CrnosxeHue ¥ BRIYUTaHHUE JPOOeii 3
7. C OJMHAKOBEIMH 3HaMEHATEIIMU
8.
9. . 3
10. CrnosxeHue ¥ BBIYUTA HUE ApoOei
11, | © PasHbIMH 3HAMCHATENAMHU
12. | KonmpoavHasa pa6oma Ne1 1
«PayuonaabHble dpobuy
§3. NIPOU3BEJAEHUE U 10
YACTHOE JPOBEJ.
13. | YMmHOXeHue apoobei. 2
14. | Bo3Benenue npoOu B cTENCHb
15. | [denenue npobeii 2
16.
17. | IlpeobpazoBanue parmoHAIBLHBIX 4
18. | BbIpaxkeHmit
19.
20.
21. 2
2. Oynkusa y=k/x u ee rpaduk
23. | KonmpoasHaa pa6oma Ne2 1
«YMHoceHUe U deseHue
payuoHabHbuIX dpobeli»
I'JIABA I1. KBAJIPATHBIE 19
KOPHNU
§4. IEVICTBUTEJIbHBIE 2
YUCJIA.
24. | PanmoHaJbHBIE YUCIIa 1
25. | UppauunoHanbHbIE YuCia 1
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26.

Hmoezosulll 3a4ém no
Mmamepuasay [ vemeepmu.

Il vemeepmeu 23

§5. APUOMETHUYECKHUI 5
KBAJIPATHBIA KOPEHb.

27. | KBagpaTHble KOpPHH. 1
Apudmernueckuii KBaapaTHBIN
KOPEHb

28. | YpaBHenue x°=a 2

29.

30. Haxosxnenne npuOiImKeHHBIX 1
3HAYECHUM KBAJPAaTHOIO KOPHS

31. | dynxkups y = Jx mee rpadux 1
§6. CBOMICTBA 3
APUOMETHYECKOI'O
KBAJIPATHOI'O KOPHSI.

32. | KBagpaTHbIil KOPEHb U3 1
MIPOU3BEACHUS U ApOOH

33. | KBagpaTHblil KOpEHb U3 CTENIEHU 2

34.

35. | KonmpoavHasa pa6oma N3 1
«KsadpamHoble KopHu»
§7. IPUMEHEHUE 7
CBOJICTB
APUOMETHYECKOI'O
KBAJIPATHOI'O KOPHSI.

36. | BolHeceHHe MHOXKUTENS 3a 3HAK 3

37. | kopHsi. BHecenure MHOXKUTENS

38. MOJT 3HaK KOPHS

39. | [IpeoOpaszoBaHKe BEIpAXKEHUH, 4

40. | comepkalux KBaJpaTHbIE KOPHU

41.

42.

43. | KonmpoasHaa pa6oma N24 1
«KeadpamHbvie KopHu»
I'JIABA I11. KBAJIPATHBIE 21
YPABHEHMUSI
§8. KBAIPATHOE 10
YPABHEHHME U ET'O
KOPHMN.

44. HenosnHbie kBapaTHbIE 1
YpaBHEHUSA

45. | KonmpoavHasa pa6oma 3a I 1
nosyzodue.

46. | HenonHble kBagpaTHbIE 1

ypaBHEHHUS
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47. | ®opmyrna KOpHEW KBaJApaTHOTO 3
48. | ypaBHEHHU
49.
Il yemeepmb 29
50. | Pemenue 3a1a4 ¢ mOMOIIBIO 3
51. | kBaapaTHBIX ypaBHEHUH
52.
53. | Teopema Buera 2
54.
55. | KonmpoabvHasa pa6oma N25 1
«KeadpamHule ypasHeHus1»
§9. IPOBHBIE 9
PAIIMOHAJIbBHBIE
YPABHEHMUSI.
56. | Pemenue nqpoOHBIX 4
57. | pauvoHaNbHBIX YpaBHEHUMN
58.
59.
60. | Pemenue 3a1ay ¢ MoMoOIIbIO 5
61. | pauMoOHaNIBHBIX YpaBHEHUU
62.
63.
64.
65. | KonmpossHaa pa6oma N26 1
«KeadpamHvle ypasHeHuUs1»
I'JIABA IV. HEPABEHCTBA. 20
§10. YN CJIOBBIE 8
HEPABEHCTBA U UX
CBOMCTBA.
66. | UucnoBbie HEpAaBEHCTBA 1
67. | CBoiicTBa YMCIIOBBIX HEPABEHCTB 2
68.
69. | CrnoxxeHue u yMHOKEHHUE 3
70. | 4HUCIIOBBIX HEPABEHCTB
71.
72. | IlorpemHoCTh U TOYHOCTD 2
73. | mpubIMmKeHUs
74. | KonmpoavHasa pa6oma N°7 1
«HepaseHcmesa»
§11. HEPABEHCTBA C 10
OJHOM NEPEMEHHOM "
NX CUCTEMBI.
75. | lepeceuenue u 0ObeTUHEHHE 2
76. | MHOXECTB
77. | Ynucnosele IPOMEXKYTKH 1
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78.

Hmoeoswblll 3a4ém no
mamepuaaam Il vemsepmu.

IV uemeepmbv 24
79. | UucnoBble MPOMEKYTKH 1
80. Pemenue HepaBeHCTB ¢ OJTHOM 3
81. | nepemenHo
82.
83. | Pemenue cucreM HEpaBEeHCTB € 3
84. OJIHOM MepEeMEHHOU
85.
86. | KonmposbHaa pa6oma Ne8 1
«HepaseHcmsa»
I''TABA V. CTEIIEHB C 11
IHEJIBIM ITOKA3ATEJIEM.
9JIEMEHTbI
CTATUCTHUKM.
§12. CTEIIEHbB C HEJbIM 6
IMOKA3ATEJIEM U EE
CBOMCTBA.
87. | Onpenenenue CTENEHU € UEIbIM 2
88. OTPHUIATEIbHBIM IMOKA3aTEIEM
89. | CpoiicTBa CTENCHHU C IEIIBIM 2
90. | mokazareneMm
91. CranpapTHbIi BUA Yyncia 2
92.
93. | KonmpoJavHasa paéoma N29 1
«CmeneHb ¢ yenvbim
nokasame.em»
§13. 9JIEMEHTbBI 4
CTATUCTHKMHN.
94. | Cbop u rpynmnupoBKa 2
95. CTaTUCTUYECKUX JTAaHHBIX
96. Harnsnnoe npencraBienue 2
97. | craTucTHYecKoi nH(OopMaIu
IMOBTOPEHME 5
98. | UToroBoe nmoBTOpEeHUE 1
99. | Hmoezoeswlii 3auém 1
100. | Hmozoeaa KOHMpo.1bHAA 2
101. | pa6oma
102. | UTorosoe 3aHsATHE 1

18




