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INOACHUTEJIBHASA 3AIIMCKA
Kypc «IIpakTiky™M 1o MaTeMaTuKe» MperHa3HadyeH /s MOBBIIeHNUS (P (GEKTUBHOCTH MOATOTOBKH
oOyyaromuxcst 8 kKjacca K OCHOBHOMY IrOCYJapCTBEHHOMY 9K3aMEHY IO MaTeMaTHKE 3a Kypc OCHOBHOM
HIKOJIBI M TIPEAYCMaTPUBAET MX MOATOTOBKY K JajbHEUIIEeMy OOyUeHHIO B CPEIHEH IIKOJIC); HAIPABJICH
Ha BOCIIOJIHEHHWE HEJOCTAIOUIMX 3HAHUM, OTpaOOTKy NMPUEMOB pEIICHUs 3aJaHUM pa3IUYHbIX THUIIOB U
YpOBHEH CJI0)KHOCTH BHE 3aBUCUMOCTU OT (POPMYJIMPOBKH, a Takke OTpaOOTKy THUIOBBIX 3amaHuii OI'D
[0 MaT€MaTUKE Ha TECTOBOM MaTepuaje; MO3BOJUT CUCTEMATU3UPOBATh U YIIIyOUTh 3HAHMS YdalllUXCsl
[0 Pa3IMYHBIM pa3jiesaM Kypca MaTeMaTHKH OCHOBHOM IMIKOJIbI (apudMeTHKe, anredpe, CTaTUCTHUKE,
TEOpPUHU BEPOSATHOCTEN U T€OMETPHUH).
Hean:
cucTeMaTH3alys 3HaHUH U CIIOCOOOB JEATEIbHOCTH YYALMXCS [0 MaTeMaTHKe 3a Kypc OCHOBHOM
IIKOJIBI, TOATOTOBKA oOOydaroImuxcsd 8 Kjacca K OCHOBHOMY TIOCYJapCTBEHHOMY HK3aMEHY IO
MaTeMaTHKe.
Sagaun:
e 3akpenuTbh OCHOBHbIE TEOPETHUUECKUE MOHATHUS U ONPEAEIEHUS 110 OCHOBHBIM H3y4aeMbIM
paszzaenawm;
e OrtpaboTaTh OCHOBHBIE THUIBI 3a7au u3ydaeMblx TUroB KHWM OI'D «Anrebpa» wu
«"eomeTpus» 1 UX aITOPUTM PELICHUS;
e @®opMHpOBaTh y OOYYAIOLIMXCS LEJIOCTHOTO IpPEJICTaBICHUs O TeMe, €€ 3HAuYeHUs B
pazzesne MaTeMaTHKHU, MEKIIPEIMETHBIE CBA3H C APYTHUMHU TEMaMH;
e (CnocoOcTBOBaTh HHTEIUIEKTYaJIbHOMY pa3BUTHIO YYalIUXCs, (OPMHUPOBAHUIO KadyecTB
MBILIUICHUS, XapaKTePHBIX I MaTeMaTHUECKOW AEATEIbHOCTH U HEOOXOAUMBIX YUEHUKY
i yenemHou caaun OI'D, s o01melt connanbHOW OpUEHTAIHH,
e AKIEHTHpPOBAaTh BHUMAaHHE YYalllUXCsl HAa €UHbIX TPEOOBAHUAX K IpaBuiIaM 0(OpMIICHUS
pa3MuYHBIX BUIOB 3a/JlaHUl, BKIIOYAEMbIX B MTOTOBYIO aTTECTALMIO 3a KypC OCHOBHOM
IIKOJIBL.
e (CnocoOcTBOBaTh CO3JAHUIO YCIOBHM OCMBICIEHHOCTH YYE€HMs, BKJIIOUEHHS B HETO
00yyaroIerocsi Ha ypoBHE He TOJIBKO MHTEJUIEKTYaJIbHOW, HO IMYHOCTHON M COLMAJIbHON
AKTUBHOCTH C IPUMEHEHUEM T€X WIM UHBIX METOJI0B O0yUEeHHS.
Ha uzydenune yueOHoro kypca «IIpaktukym no maremaTuke» B 8 kiacce orBoautcst 34 yaca (1 gac
B HEJICIIIO).

COJAEP/)KAHUE OBYYEHUA
8 KUIACC
«IIpaKkTHKO-OpHEHTHPOBaHHbIe 3agaHus» OTpadoTka 3a1a4y Ne 1-5 KUM OI'D.

TabnuuHoe W rpaduueckoe MpeACTaBICHUE MaHHBIX, IUIAH M CXeMa, W3BICUYCHUE HYXKHOU
uHpopMaluu. M3MeHYHBOCTh MpH M3MEPEeHUX. Pemraromuye npapuia. 3aKOHOMEPHOCTH B M3MEHYHBBIX
BeIMUMHAX. BBIYHCICHUS U Hpeo6pasoBaHHe BCJINYHH. I/ICCJIGIIOBaHI/Ie HpOCTCfIIHHX MaTEMATHYCCKHUX
MOJCIIECH.

«Bbruuciienust u npeodpazosanus». Orpadorka 3agau Ne 6 KM OI'D.
Heiicmeusa ¢ hamypansHsimu yuciamu



CnoxxeHue ¥ BBIYUTAHHE, KOMIIOHEHTHI CIIOKEHUS M BBIYUTAHHS, CBS3b MEXKIYy HUMH,
HAXO0XJICHWE CyMMBl U PA3HOCTH, M3MEHEHHE CYMMbI M Pa3HOCTH MNpPH H3MEHEHHUH KOMIIOHEHTOB
CJIOKCHHUSI M BBIYUTAHUS.

YMHOKEHUE U JIeNIeHne, KOMITIOHCHTBI YMHOKCHHSI U JICTICHUS, CBSA3b MEXKy HUMH, YMHOXKEHUE U
CIIO)KEHUE B CTOJIOMK, JICJICHHWE YTOJKOM, MPOBEpKa pe3ysbTara ¢ MOMOIIBIO MPHUKHIKA U 0OpaTHOTO
JICUCTBUA.

Yucnoewie sviparxcenus

UrcoBoe BEIpKEHUE B €TI0 3HAYCHUE, MTOPSIOK BBITIOJTHCHUS JICHCTBHIA.

/lpoou. O6vikHoBenHbIE OpOOU

Homns, gactb, qpoOHOE yucio, Apodh. [IpoOHoe unciao kak pe3ynabrar aeneHus. [IpaBunbHbie 1
HEeIMpaBUJIbHBIE IPoOH, CMeIaHHas IPO0k (CMENIaHHOE YHUCIIO0).

3anmuch HATypalbHOTO 4YHCIAa B BHUAE IpoOHM C 3aJaHHBIM 3HaMEHarTeJeM, IpeoOpa3oBaHUE
CMEIIaHHOM IpoOU B HEMPABIIbHYIO IpoOb U HA0OOPOT.

[IpuBenenue apodeit k 00meMy 3HameHatenno. CpaBHeHHE 0OBIKHOBEHHBIX APOOCH.

CrnoxxeHue W BbIUMTAHUE OOBIKHOBEHHBIX ApoOei. YMHOXKEHHE U JIelleHHe OOBIKHOBEHHBIX
Jpo0eH.

ApudmeTrnueckue JeHCTBHS CO CMEIIAHHBIMU JPOOSIMH.

ApudmeTrnueckue JeCTBU ¢ JPOOHBIMU YHUCTAMH.

Cnocobbl payuonaruzayuu 8bIYUCIEHUL U UX NPUMEHeHUe NPU 8bINOJIHEHUU OeUCEU.

Hecamuunwvie opoou

[IpeoOpazoBanue naecATUYHBIX ApoOeil B OOBIKHOBEeHHBbIE. CpaBHEHHE AECSITUYHBIX IpOOEii.
CrnoxxeHue W BBIYMTAHHUE JECATHUYHBIX JpoOeil. OKpyrieHue IeCATUYHBIX JApoOed. YMHOXKEHUEe u
JieNieHHe JIeCATUYHBIX JApoOeil. [Ipeobpazosanue o00OviKHOGeHHbIX Opobeu 6 Oecamuunvie OpoOU.
Koneunvie u 6eckoneunvie decamuunvie OpoouU.

Yucna. Payuonanvnuvie yucaa

MHoxecTBO  palMoHaibHbIX uucesl. (CpaBHEHME palMOHAIbHBIX uucen. JleiictBusa ¢
paroHaTBHBIMU YHUCTaMU. [Ipedcmasiienue payuoHaibHO20 YUcia 0ecamuiHol opoosio.

Jpobéno-payuonanvnsie viparcenus

[IpeobpazoBanne  APOOHO-IMHEHHBIX  BBIPAKEHUI:  CIOXKEHHWE, YMHOXCHHE, JICJICHHE.
Aneebpauueckasn opoos. Cokpawenue anceopauveckux opobeil. Ilpusedenue ancebpauueckux opobei K
o0bwemy sHamenamento. Jlelcmsus ¢ aneebpaudeckumMu OpooAMU. CIOdHCEHUe, BblUUMAaHUe, YMHONMCEHUe,
oesenue, 6036e0eHUe 6 CIeneHb.

«JleiicTBuTeIBHBIE Yncaa». OTpadoTka 3amau Ne 7 KM OI'D.

Payuonanvuvie uucna

N3o0paxenue uncen Ha YUCIOBON (KoopauHaTHON) npsmoin. CpaBHeHHE unces. Moynb duca,
reOMEeTpPHYECKass WHTEPIPETAHs MOMYJsl yucia. JIeWCTBUS C IMOJOXHUTEILHBIMA W OTPHUIATCIBLHBIMA
yuciaaMu. MHOXKECTBO TEIBIX YHCEIL.

Koopounama mouxku

OcHOBHbIE IOHATUS, KOOPOUHAMHDBIL VY, pACCMOAHUE MenHcdy moukamu. Koopounamer mouku.

Hppayuonanvusie uucna

[TonsiTue nppanuonansHOro yKcia. Paco3HaBaHue UppalliOHATBHBIX YHCET.

MHooicecmso OeticmeumebHbIX Yucei.

«IIpeodpa3zoBanne ajredpanveckux Bbipaxenuii». Orpadorka 3amad Ne § KUM OI'D



Hppayuonanvuvie uucna

IlonaTHe wuppanMOHANBLHOTO 4Mcia. PacrnozHaBaHue WppauUMOHAIBHBIX uucel. [Ipumepsl
JIOKa3aTeNbCTB B anredpe. /elicmeus ¢ uppayuoHaibHbIMU YUCIAMU. YMHOMCEHUe, OelleHue, 8036e0eHue 8
cmeneHb. Muoowcecmeo OeticmeumenbHuIX Yucel.

«YpaBHeHHs1 M HepaBeHcTBa». OtpabGotka 3amau Ne 9(6a3oBblii ypoBeHb) Ne2( (MOBBIIICHHBIN

ypoBenb) KM OI'D.

Pagencmea

UucnoBoe paBeHCTBO. CBOMCTBA YNCIOBBIX PaBEHCTB. PaBEHCTBO ¢ MepeMEHHOM.

Ypasnenua

[lonsiTe ypaBHEHUS W KOpHS ypaBHEHUs. [Ipedcmasnenue o0 paGHOCUNLHOCMU YPABHEHUII.
Obnacmo onpedenenus ypagHenuss (001aCmMb OONYCMUMbBIX 3HAYUEHUL NEPEMEHHO).

Jluneiinoe ypagnenue u e2o Kopnu

Pemienue nuHENHBIX ypaBHEHUU. Jluneiinoe ypasnenue ¢ napamempom. Konuuecmeo kopheu
JUHEUH020 YypasHeHus. Pewenue Tunetinbix ypasHeHull ¢ napamempom.

Keaopammnoe ypaguenue u e2o kopnu

KBanparubie ypaBHeHus. Hemonnble kBagpaTHble ypaBHeHMs. JIMCKPUMHHAHT KBaApaTHOTO
ypaBHenusa. @opmyna KopHel KBaapaTHOro ypaBHeHUs. Teopema Buema. Teopema, obpamnas meopeme
Buema. Pemenne KBaapaTHBIX YpaBHEHMIA: HCIOJNb30BaHHE (QOPMYIBI I HAXOXKIEHUS KOpHEH,
epaguueckutl mMemooO peuieHus, pazlodceHue Ha MHodiCUumenu, noobop KOpHel ¢ UCNONb308aAHUEM
meopemvl  Buema. Konuuecmeo KopHell K8AOpamHo20 YPAGHEHUsI 6 3A8UCUMOCMU OM €20
ouckpumunanma. bukeadpammuvie ypasnenus. Ypaewenus, ceooumvlie K JUHEUHbIM U KEAOPAMHBIM.
Ksaopamuule ypasnenus ¢ napamempom.

/lpoono-payuonanvnvie ypaguenus

Pemenne mpocTtedmmx ApoOHO-TMHEHHBIX ypaBHEHUH. Pewenue OpoOHO-pAYUOHANLHBIX
VpaHeHUll.

Memoovl pewenus ypasHeHuil: MemoObl PABHOCUNLHBIX NPeoOpA308aHUll, Memoo 3aMeHbl
nepemenHol, epaguueckuti memoo. Mcnonvzosanue c60ticme QyHKyul npu peueHuy ypasHeHull.

Ipocmetiwue uppayuonanvhvle ypagrenus 6uoa ¥ f(x) - , \/f(x) N \/g (x) .

Ypasnenus euoa X'=a .Ypasunenus 6 yenvix uucaax.

Cucmempul nepagencme

CucreMbl HEpaBEHCTB € OJIHOM NEPEMEHHOI. Pelienne cuctemM HEpaBeHCTB ¢ OJJHON NEPEMEHHOM:!
JUHENHBIX, KeaopamHuvix. V300paxeHne pereHus: CUCTEMbl HEPAaBEHCTB Ha YMCIIOBOM HpsIMOM. 3amuch
pELIeHUs] CUCTEMbI HEPABEHCTB.

«BepositHOCTB coObITHII» OTpaboTka 3agau Ne 10 KM OI'D.

Cnyuaitnvle coovimusn

CnyualiHple  ONBITBI  (PKCIIEPUMEHTHI), 3JE€MEHTApHBbIE CiIydyailHble COOBITHS  (MCXOJBbI).
BepositHocTH 3n1emeHTapHBIX cOObITHI. COOBITUS B CIy4YailHBIX 3KCIIEpUMEHTaX U OJIaronpHusATCTBYIONINE
JJIeMEHTapHbIle COOBITHS. BeposTHOoCcTH  ciaydalHBIX COOBITUHA. ONBITBI C  PaBHOBO3MOXKHBIMU
3JIEMEHTapHbIMM  coObITUsAMH. Kiaccudyeckue BEpOSTHOCTHBIE OMNBITHI C MCIOJIB30BAHHMEM MOHET,
KyOHKOB.



«Dynkuun u rpapuxm». OtpaboTka 3amay Ne 11(6a30Bbiit ypoBeHb) Ne22 (MOBBIIIEHHBIH YPOBEHB)
KUM OI'D.

Dyukyuu

Honamue ¢hynkyuu

JlexapToBbl KOOpAMHATHI Ha ILIOCKOCTH. POpMHUpOBaHUE IPEACTABICHUN O METalpeIMETHOM
MOHATHH «KOOpAMHATE». CrocoObl 3amaHus (YHKUWN: aHAIMTHYECKUH, TpaduyuecKuii, TaOIMYHBIN.
I'padux ¢pynkuuu. [Ipumepsr QyHKIHIA, TOTyYaeMbIX B MPOIECCe UCCIEIOBAHHUS PA3IMYHBIX PEaIbHBIX
MIPOIIECCOB U pelieHus 3a1ad. 3HaueHue GyHkmuu B Touke. CBOMCTBa (DYHKIUI: 00IaCTh ONpeIeTIeHUS,
MHOXECTBO 3HAYCHWH, HYJH, MPOMEXKYTKH 3HAKOIIOCTOSHCTBA, UYemHOCMb/HEeYemHOCb, TIPOMEXYTKH
BO3pacTaHus W YOBIBaHWS, HauOOJblllee W HaWMEHbIIee 3HaYeHHs. lccienoBanue (GYHKIHU IO ee
rpaduky.

Juneithas pynkuusn

CpoiictBa u rTpaduk nuHeHON ¢GyHKUIUU. YTiI0BOH KodpduimeHt mpsmoil. Pacnonoxenue
rpaduka JUHEHHOW (PYHKIIMM B 3aBUCHUMOCTH OT €€ YIVIOBOro Kod(dduimeHTa U CBOOOIHOTO UJICHA.
Haxoorcoenue xospdpuyuenmos nunetinon ynkyuu no 3a0aHHbIM YCAOBUAM. NPOXOAHCOEHUE NPAMOU
yepez 08e MOUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXONHCOEHUE NPAMOU Yepe3 OAHHYI0 MOUKY U
napaienbHol OaHHOU NPSAMOLL.

Oopamnasn nponopuuUOHAILHOCHb

k k
) y=—y==3

CgoiicTBa pyHKIMU x x. ['unepOona.

«YmucsoBbie U OyKBeHHbIe BbIpa:keHusi». Otpadbotka 3agau Ne 13 KM OI'D.

Yucnoevle u OyKeeHHble BbIPAIHCEHUS

Bripaxkenue ¢ nepemMeHHOW. 3HaueHUE BbIpakeHHs. [loACcTaHOBKAa BBIPAXKEHHI BMECTO
MEPEMEHHBIX.

Llenvie vipasricenus

Crenenp ¢ HaTypaJbHBIM TIOKa3aTelleM U ee cBoiicTBa. IIpeoOpa3oBaHus BBIpaKEHHIA,
CoOJIeprKalIiX CTENEeHH C HATYPaJIbHBIM IOKa3aTeNeM.

OpnowneH, MHOrowIeH. [IeficTBUS ¢ OJHOWIEHAMHU M MHOTOYJIEHaMH (CIIOKEHHE, BBIYUTAHHE,
yMHO)KeHue). DopMysibl COKpPAIIEHHOTO YMHOKEHUS: pa3HOCTh KBAAPaTOB, KBaJIpaT CyMMbI U Pa3HOCTH.
PaznoxeHrne MHOrowieHa Ha MHOXKUTENIM: BBIHECEHHE OOILEro MHOXHTENS 3a CKOOKM, IpyNIHpPOBKA,
npuUMeHeHre GOpPMYIT COKPAILIEHHOTO YMHOKEHHUSL.

INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«(IIPAKTUKYM 11O MATEMATHUKE» HA YPOBHE OCHOBHOI'O OBLIETO
OBPA30BAHUA

JJUYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJIbTAThl OCBOCHHSI POTPAMMBI YU4EOHOTO Kypca «Anredpay XapakTepu3yrTCs:

1) naTpuoTH4YECKOEe BOCIIUTAHME:

MPOSIBJICHUEM HMHTEpEca K IMPOIUIOMY M HACTOSIIEMY POCCHMCKOW MAaTeMaTUKH, LIEHHOCTHBIM
OTHOIIIEHUEM K JOCTHXKEHUSAM POCCHMCKMX MATEMaTUKOB M POCCUHCKOM MaTEMAaTHYECKOM IIKOJbI, K
WCIIOJIb30BAHUIO 3TUX JOCTHKEHUN B IPYTUX HayKaxX U MPUKIATHBIX chepax;

2) rpa:kaIaHCcKoe M TYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

TOTOBHOCTBIO K BBINOJTHEHUIO OOA3aHHOCTEH TpakJaHWHA W peaju3alud ero Ipas,
MPEACTABICHHEM O MAaTEMaTUYECKHX OCHOBaX (DYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,



OpoleNyp TpakJaHCKOro oOmiecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHUIO
TUYECKHX MPOOJIEM, CBA3AHHBIX C NPAKTUYECKUM INPUMEHEHUEM MIOCTIKECHHH HayKH, OCO3HAaHUEM
BaXHOCTU MOPAJIbHO-3TUYECKUX NIPUHIIUIIOB B JESATEIBHOCTH YUYEHOTO;

3) TpyaoBOe BOCIMTAHHE:

YCTAaHOBKOW HAa AaKTMBHOE YYaCTHE B pEIICHUHM NPAKTHUUECKUX 3aJad MaTeMaTUYECKOU
HAIpPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEMAaTHUYECKOTro 0Opa30BaHUS HA MPOTSIKEHUM BCEH KU3HU
JUIsL yCTICHTHOM Tpo(decCHOHANBHOW NesTETbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM
BbIOOPOM U ITOCTPOCHUEM HWHIUBUAYAJIbHOW TPACKTOPUH OOpa30BaHMs U JKU3HEHHBIX IJIAHOB C YYETOM
JIMYHBIX UHTEPECOB U 00IIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCIMTAHME:

CHOCOOHOCTBIO K AMOLIMOHAJIIBHOMY M 3CTETHYECKOMY BOCHPHUSATHIO MATEMaTHYECKUX OOBEKTOB,
3aJa4, peleHul, pacCyKAeHUH, yMEHHUIO BUIETh MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 IO3HAHMS:

OpHUEHTALMEN B JEATEIbHOCTH HA COBPEMEHHYIO CUCTEMY HAay4YHBIX NPEICTaBJICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUS YEJIOBEKA, IPUPOBLI U OOIIECTBA, TOHUMAHUEM MaTEMaTHUECKOW HayKH Kak
cdepbl 4eI0BEYECKON NesITEeIbHOCTH, 3TANoOB €€ pa3BUTUS U 3HAYUMOCTH JAJIS Pa3sBUTHS LMBUIN3ALMH,
OBJIQJICHUEM $3bIKOM MaT€MaTHKH W MaTeMaTH4eCKOM KyJIbTypOHl Kak CpeICTBOM IIO3HAHUS MHpa,
OBJIaICHUEM NPOCTEUIIMMH HaBBIKAMHU MCCIIEI0BATEIbCKON 1EATEIIbHOCTH;

6) ¢usuyeckoe BocnuTaHWe, (OPMHPOBaAHMEe KYJbTYPbl 310POBbSI M 3MOLMOHAIBHOIO
O0J1aronosyyus:

TOTOBHOCTBIO TNPHUMEHATh MaTeMaTHYeCKHE 3HaHUS B HHTEpecax CBOEro 370POBbS, BEACHUS
30pOBOTO 00pa3a JKWU3HU (370pOBOE TNHMTaHHE, COAJAHCHPOBAHHBIA PpEXHUM 3aHATUH U OTIbIXa,
peryisipHas pu3uUeckass aKTUBHOCTH), c(pOPMHUPOBAHHOCTHIO HaBbIKa peduIeKCHU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOT'o K€ IpaBa JIPyroro 4esioBeKa;

7) 3K0JIOTHYECKOe BOCIINTAHUE:

OpHEHTAllMel Ha TNPUMEHEHHWE MaTEeMAaTWYeCKUX 3HAHMW /I pelleHus 3ajad B objacTu
COXPAHHOCTH OKpYXKarolle cpeipl, INITAHUPOBAHMsI IOCTYIIKOB U OLEHKM HMX BO3MOXKHBIX MOCJEICTBUN
JUIS. OKpY’KaloIIel Cpesbl, OCO3HAHHEM TJI00aJbHOI0 XapaKTepa HKOJOTHYECKUX MPoOJeM U MyTed ux
pelieHus;

8) aganTanys K H3MEHAIIMMCS YCI0BHAM COLUAIBHON M IPUPOAHOI cpelbl:

TOTOBHOCTBIO K JEHCTBHSIM B YCIOBHUSX HEONPEIEIEHHOCTH, IIOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPaKTUYECKYIO JEATEIbHOCTh, B TOM YHUCJIE YMEHUE YUUTHCA Yy APYTUX JIIOAEH,
nproOpeTaTh B COBMECTHOW JEATEIBHOCTH HOBBIC 3HAHUS, HABBIKH U KOMITETEHIINU U3 OIBITA IPYTHX;

HEO0OXOUMOCTBIO B (POPMHPOBAHMH HOBBIX 3HAHUM, B TOM 4YHUCie POPMYJIUPOBATh UJIEU, IOHATHUS,
rUnoTe3bl 00 00bEKTaxX M SBJIEHUSAX, B TOM 4HCIE paHee HEU3BECTHBIX, OCO3HABaTh JE(UIUTHI
CcOOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYaIMIO, BOCIPHUHHUMATh CTPECCOBYIO CHUTYAIMIO Kak
BBI30B, TPEOYIOUINH KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMBbIE PELIEHUS U AEUCTBUS, (HOPMYIUPOBaTh U
OLIEHUBATh PUCKH U TOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIbTATBI
Ilo3HaBaTeIbHBIE YHUBEPCAJIbHBbIE YUeOHbIe JeiicTBUS
Ba3oBble Jioruyeckue aeiicTBUA:



BBISIBJISITH U XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKH MATEMAaTUYECKMX OOBEKTOB, MOHITHIA,
OTHOIICHUN MeXAy MOHATUAMHU, (OPMYIHPOBATH OMpPEIEICHUS TOHATHI, YCTaHABIMBATH
CYILIECTBEHHBIN MPU3HAK KJIacCU(PHUKAIIIN, OCHOBAHUS JUIsi 000OIIEHHS U CpaBHEHUS, KpUTEPUHU
MIPOBOJIMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (OpMyIHpOBaTh U MPEOOpPa3OBBIBATh CYXKIEHUS: YTBEpAUTENbHbIE U
OoTpulaTeNbHbIe, EAMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE,

BBIABJIATE MATCMATUUYCCKUEC 3aKOHOMCPHOCTH, B3aMMOCBA3W U IIPOTHUBOPCUUA B (i)aKTax,
JAHHBIX, HaAOJIONEHUSAX U YTBEPKACHUSAX, MpeasiaraTb KpPUTEPUU JJi1  BbISBJICHUS
3aKOHOMEPHOCTEN M IPOTUBOPEUHIA;

ACJIaTb BbBIBOJIbI C HMCIIOJIb30BAHUCM 3aKOHOB JIOTUKH, JOCAYKTHUBHBIX W HWHAYKTHUBHBIX
YMO3aKJIIOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

pa3buparh J0Ka3aTeNbCTBA MATEeMATHUECKUX YTBEPXKIEHUH (MpsiMble W OT MPOTHUBHOTO),
MPOBOJMTH  CAMOCTOSITEILHO  HECJIOXKHBIC — JOKa3aTelIbCTBA  MaTeMAaTHYeCKUX  (DaKToB,
BBICTPaMBaTh APTryMEHTAIMIO, TPHBOAWTH TIPHUMEPHl W KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIC PACCYKICHUS;

BBIOMpATh CIMOCOO pelleHus y4yeOHOH 3ajauu (CpaBHHBATh HECKOJBKO BAapHAHTOB PEIICHHUS,
BBIOMpATH HANOOJIeE TIOIXOISIINN C YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTeabLCKHE AeiiCTBUS:

UCIIOJIB30BaTh BOMPOCHI KaK HMCCIICIOBATEIbCKUA HMHCTPYMEHT IMO3HAaHUA, (HOPMYIHPOBATH
BONPOCHI, (PUKCUPYIOIIHE MPOTHBOPEUHE, TPOOIEMY, CAMOCTOSITENILHO YCTaHABINBATH UICKOMOE
U 1aHHOE, (HOPMHUPOBATH TUTIOTE3Y, APTYMEHTUPOBATH CBOIO TIO3HIIMIO, MHEHUE;

IIPOBOJIMTH O CAMOCTOSTEIBHO COCTABJICHHOMY IUIAHY HECJIOXHBIA YKCIEPUMEHT, HEOOJIbIIOE
UCCJIEIOBAaHKUE IO YCTAHOBJICHHUIO OCOOEHHOCTEH MaTeMaTHMYeCKOTO OOBEKTa, 3aBUCUMOCTEH
00BEKTOB MEXy COOO0M;

CaMOCTOSITENILHO (OPMYJIUPOBATh OOOOIICHHMSI W BBIBOJABI 10 pPe3yJbTaTaM MPOBEACHHOTO
HaOJIFOICHUS, KCCIICIOBAHNUS, OLICHUBATh JJOCTOBEPHOCTb MOJIyUYCHHBIX PE3yJIbTaTOB, BHIBOJIOB H
0000111eHMIT;

IIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE IPOIECCa, a TAKXKE BBIABUTATH MPEITIOIOKEHUS O €ro
Pa3BUTHHU B HOBBIX YCIIOBHUSX.

PabGora ¢ undopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HMH(OpPMAlMM, AAHHBIX, HEOOXOAMMBIX MJIs
pEIeHNs 3a1a4H;

BBIOMpPATh, AaHAJIM3HPOBATh, CHCTEMATH3HPOBATh W  HUHTEPIPETHPOBATH  WH(POPMAIUIO
Pa3IMYHBIX BUIOB U (HOPM MpE/ICTaBICHHUS,

BbIOMpaTh (opMy mpeacTaBieHHs HHPOPMALMU W WIUIIOCTPUPOBATH peIlacMble 3aJauu
CXeMaMH, AuarpaMMaMi, HHOH rpaduKoil 1 1X KOMOUHALIUSAMU;

OLIEHUBaTh HAaA&KHOCTh HMH(MOPMALUMU MO KPUTEPUSAM, MPEUIOKEHHBIM YUHUTEIEM WM
c(OpMYITHPOBAHHBIM CAMOCTOSTENHHO.

KoMMyHnKkaTHBHBIC YHHBepcadbHblIe yueOHbIe JeHCTBHUSA:

BOCIIPHUHUMATL U (bOpMy.]'II/IpOBaTB CYXKICHUA B COOTBETCTBHHU C YCIIOBUAMHU U LETIAMU O6H_ICHI/I$I,
SICHO, TOYHO, I'PAMOTHO BBIPAXATb CBOIO TOYKY 3pPCHUSA B YCTHBIX WU NHNCbMCHHBIX TCKCTaX,
AaBaTh MOACHCHUSA 110 XOAY PCHICHUA 3ala4i, KOMMCHTHPOBATH HOJ'Iy‘-ICHHBIfI PE3YyIbTaT;



e B X0oJe OOCYXJICHHs 3aJaBaTh BONPOCH IO CYIIECTBY OOCYXIAaE€MOW TeMbl, MPOOJIEMBI,
pemaeMoil 3aaun, BhICKAa3bIBaTh WJIEH, HAllEJICHHBIC HA TMOUCK PELICHHS, COMOCTABIATH CBOU
CYXKICHHS C CY>KIIEHUSIMU APYTUX YYACTHHMKOB JIMANOra, OOHapy>KMBaTh Pa3Muue U CXOJACTBO
MO3UINI, B KOPPEKTHOH opMe GopMyITUpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHSI,

® TMPEICTABIATH pE3YJNbTaThl pEIIeHHs 3a7add, OSKCIIEPHUMEHTa, WCCICIOBAHUs, MPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (opmar BBICTYyIUIGHHS C Yy4€TOM 3ajJad Mpe3eHTaluu |
0COOCHHOCTEHN ayaUTOPHH;

e [IOHMMaThb M WCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW W WHAMBHIYaJIbHOH pPabOTHI IpH
pelIeHnr y4eOHbIX MaTeMaTHUeCKHX 3a7ay;

® [IPUHUMATH LI€Jb COBMECTHOH JEATEILHOCTH, TNIAHMPOBATH OPTaHU3ALUI0 COBMECTHOU PalbOTHI,
pacrpenenats BHIBI padOT, JAOrOBapHUBATHCS, OOCYXJATh IPOIECC M pe3yibTaT padoThl,
0000111aTh MHEHHST HECKOJIBKHUX JTIOAEH;

e y4YacTBOBaTh B TIPYyNIOBBIX (opmax paboTel (0OCykaeHus, OOMEH MHEHHUSMH, MO3IOBBIC
IITYPMBI M JIPYTHE), BBIMOJHATH CBOI YacTh pabOTHl M KOOPAWHUPOBATH CBOU JEHCTBHUS C
JPYTUMHU YJIEHAMH KOMaHBI, OIIEHUBATh KayeCTBO CBOETO BKJIaga B OOMIMI MPOAYKT IO
KPUTEPHSIM, CPOPMYITHPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHSL.

PeryasiTuBHBIe yHHBepcadbHble YueOHbIe AeiicTBUSA
Camoopranusauus:

® CaMOCTOATEIHHO COCTAaBJATH IUIAH, AITOPUTM pPEIICHUs 3aJayu (WIH €ro 4acTh), BBIOMPATH
Cmoco0 pemieHust ¢ Y4ETOM HMMEIOLIMXCS pPECypcoB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh M KOPPEKTHPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALINH.

CaMOKOHTPOJIb, IMOLUHOHATBHBIH HHTEJIEKT:

e BIazeTh cHoco0aMH CaMOIPOBEPKH, CAMOKOHTpPOJIA Tpolecca W pe3yjbTara perieHHs
MaTeMaTHYECKOM 3a7a4uu;

e MpeABUAETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTh MpPU PEIICHUU 3aJa4d, BHOCHTH
KOPPEKTHBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOATENHCTB, HAWICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OIEHUBATh COOTBETCTBUE pe3yJjbTaTa [EATEIbHOCTH IOCTABICHHOW LI M YCJIOBHSIM,
OOBSACHATH IPUYUHBI JOCTHKCHUS UITU HETOCTHXKEHUS 11e]Id, HAXOAUTh OIIUOKY, 1aBaTh OLICHKY
npUOOPETEHHOMY OTBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy o0yuenus B 8 kiaacce o0ydaromuiics MogyyuT CIeayIONUe IPEIMETHbIE Pe3YIbTaThI:

Yuciia 1 BbIYUCICHUA

Hcnonbs30BaTh HayaabHbIE MPEICTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX YUCEN JJI CPAaBHEHMS,
OKpYIJIEHUS U BBIYUCIIEHUH, N300pakaTh AEUCTBUTEIbHBIE YHCIIAa TOUKAMHU Ha KOOPJUHATHOMN NPSIMOI.

[TpuMeHsTh TIOHATHE apU(METHYECKOTO KBAJAPATHOTO KOPHS, HAXOAWTh KBaJpaTHbIE KOPHH,
UCIOJIB3YS NPU HEOOXOIUMOCTH KaJlbKYJSATOP, BBIIOJHATE NMPeoOpa3oBaHMs BbIPAXKEHHUM, COAepKaINX
KBaJpaTHbIE KOPHU, HCIIOJIb3Ys CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amucu OONBIIMX M MajbIX YHCEN C MOMOUIBIO JAECSITHUYHBIX ApoOel U cTeneHen
gucia 10.

AureOpanyecKkue BbIpasKeHUs1

[IpyMeHsTh MOHSTHE CTENEHU C LIEJbIM IOKa3aTesIeM, BBINOJHATH MPeoOpa3oBaHusl BBIPAKECHUIH,
COJZIEPrKalX CTEIICHU C LENBIM IIOKA3aTEIIEM.



BBINONHATE TOXAECTBEHHBIE MPeoOpa3oBaHUsl PallMOHAJIBHBIX BBIPAKEHHIM HAa OCHOBE MpaBUII
JNEHCTBUI HAaJl MHOTOYWICHAMH U aJITeOpanvdecKUMU IPOOsSMHU.

PacknanpiBaTh KBaJpaTHBIN TPEXUIEH HA MHOKUTEIIH.

[TpumensaTs TpeoOpa3oBaHUs BBIPAKEHUIN Ui pEIIeHUs pPa3IUYHBIX 3a1ad M3 MaTeMaTuKH,
CMEXHBIX NPEIMETOB, U3 PEaIbHON MPAKTUKH.

YpaBHeHUs] U HEPABEHCTBA

Pemate nuHelHbIE, KBaJpaTHBIE YpaBHEHUS WU pallMOHAIbHBIC ypAaBHEHHS, CBOJAIINECS K HUM,
CHCTEMBI JIBYX YPaBHEHHH C IBYMS IIEPEMEHHBIMHU.

[IpoBomuTh mpoOCTEWIIME HCCIENOBAHMS YPAaBHEHHW W CUCTEM YPAaBHEHMM, B TOM YHCIE C
NpUMEHeHHEM TpadUYecKux TpeAcCTaBiIeHU (ycTaHaBIMBaTh, MMEET JIM YPAaBHEHHUE WM CHCTEMa
yYpaBHEHHI PELICHHS, €CITH HUMEET, TO CKOJIBKO, U TIpoUee).

[TepexoauTs OT croBecHOW (GOPMYIHMPOBKH 3a1aud K €€ anreOpandecKod MOJENH C MOMOIIBIO
COCTaBJICHUS] YpaBHEHUs WJIM CHCTEMBl YPaBHEHUH, WHTEPIPETHPOBATH B COOTBETCTBUU C KOHTEKCTOM
3aJlauyl MOJIy4YEHHBIN pe3yJIbTar.

[TpuMeHATh CBONCTBA YMCIOBBIX HEPAaBEHCTB MJIs CPABHEHUS, OLEHKH, pEeUIaTh JIMHEWHBbIE
HEpaBEHCTBA C OJHOM MEPEeMEHHON M UX CHUCTEMBI, AaBaTh IpaMuecKyl WIUTIOCTPALMI0 MHOXECTBa
peLIeHUI HepaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKUNHA

[ToHumaTh M UCHONB30BaTh (YHKIMOHAJIBHBIE TOHATHA M S3bIK (TEPMHHBI, CHUMBOJIMYECKHE
0003HaueHMs), OIpPENCNATh 3HAU€HHE (QYHKLUMU IO 3HAYEHUIO apryMeHTa, ONpeAessATh CBOICTBa
byHKIMY 10 e€ rpaduKy.

Crpouts rpauku 3eMeHTapHbIX GYHKLIUH BUA:

y=k/x,y=x2,y=x3,y =[x, y = VX, ONHCHIBATb CBOMCTBA YHCIOBOH (YHKIMH 10 e& rpaduKy.



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
Ne Koa-Bo | Cpoxn | O9P
ypokKa 4yacos
n/n
Beenenue. Ilocturaem Ttaituet OI'D (3HAKOMCTBO C  IICNISIMH, 1 Canir CIAM I'HA. PELIIY OI'D
3aladaMu, CoJepKaHueM Kypca, co crnerudukanueir OI'D, co https://oge.sdamgia.ru/
1 CTPYKTYPOH H COAEpKaHWEM OHK3aMEHAIlMOHHOW paboThI, C
KPUTEPHUSIMH OIICHMBAHUS HK3aMEHAIlMOHHON paboThl. Pabota ¢
JIEMOBEPCHEHN)
Boruncienusi u npeodpasosanus (10 yacos)
Apudpmernueckue neictBus. (IloBropenune apudmernueckux 3 Caiir CIAM I'MA. PEIITY OI'D
2-4 NEHUCTBUM, codeTas yCTHbIE W NUChMEHHbIE TPUEMBI (YueOHO — https://oge.sdamgia.ru/
TPEHUPOBOYHBIC 3a1aHUS -0a30BBIi YPOBEHB).
[IpeoOpa3oBanne OYKBEHHBIX BbIpaxxeHHH. (Bpruncienrue 3HaueHui 3 Caiir CIAM I'MA. PEIITY OI'D
5.7 YHCIIOBBIX U OYKBEHHBIX BBIPKEHHH, OCYIICCTBIISSI HEOOXOANMEIE https://oge.sdamgia.ru/
MOJICTAHOBKHU U Tpeobpa3oBaHus; padora ¢ popmynamu (yueOHO —
TPEHUPOBOYHBIC 3aJaHHS — 0A30BOTO YPOBHSI).
Pewrenne npocTenInX TEKCTOBBIX, IPAKTUKO-OPUEHTUPOBAHHBIX 3 Caiir CIAM T'HA. PEIILY OI'D
210 3agau. (Pemenue 3a1a4 Ha MPOLIEHTHI, CMECH U CIUIABBI, IBH)KEHHE, https://oge.sdamgia.ru/
paboty, mpocTeiiine NpakTUKO-OPUEHTUPOBAHHBIE 3a1auu (yueOHO
— TPEHUPOBOYHBIE 33[aHUS -TIOBBILIEHHOTO YPOBHS).
YpaBHeHMid 1 HepaBeHCTB (8 YacoB)
VpaBuenus. (IloBropeHne cmocoOOB pelieHUs paliOHAIBHBIX, 3 Caiit CIAM I'MA. PEIITY OI'D
11-13 WppaIlMOHATILHBIX YPaBHEHHM, ypaBHEHUU ¢ MomyieM (y4eOHO — https://oge.sdamgia.ru/
TPEHUPOBOYHbIE 3aJaHNsI —0a30BbI YPOBEHB).
14-16 Hepasenctsa. ( Pemenne pannoHaibHbIX, HPpallMOHATBHBIX 3 Caiit CIAM T'HA. PELILY OI'D
HEpaBEHCTB) https://oge.sdamgia.ru/
17-18 Cucremsl ypaBHeHUH U HepaBeHCTB.(Pemenune cucteM ypaBHEeHUH, 2 Caiit CIAM I'MA. PEIITY OI'D
1 HEepaBeHCTB (y4eOHO — TPEHUPOBOYHBIC 3aaHU). https://oge.sdamgia.ru/

@Oynknuuu (5 yacos)
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Huarpammbl 1 rpaduku  (UYteHue rpadukoB, H300paxaromux
W3MEHEHHE HEKOTOPOH BeNIWYMHA B 3aBUCHMOCTH OT BPEMEHH,

Caitit CIAM T'MA. PEIITY OI'D
https://oge.sdamgia.ru/

19-20

TEMIIEPaTypbl, CKOPOCTH JBWXEHHUA W T.aI. ( ydeOHO —
TPEHUPOBOYHBIE 3aJJaHUS).
@OyHKIMH, UX FpaUKu 1 CBONCTBA. Caiir CIAM I'A. PEIITY OI'D

2122 (IToctpoenne rtpadukoB wU3yueHHBIX (YHKIUHA 10 Tpaduky, https://oge.sdamgia.ru/
ompenensaTh CcBoicTBa (GyHKIMH (y4eOHO — TPEHUPOBOYHBIC
3a/1aHusl - 0A30BOTO YPOBHS).

I'eomerpus (9 yacos)
[TapamnensHble  TpsIMBIE W YIJIbl. BpIYMCIEHUME 3JIEMEHTOB Caitr CIAM I'IA. PEIITY OI'D
OpsSIMOYTOJIBHOTO  TpeyronbHuka. (I[loBropeHue BHIIOB yTJIOB, https://oge.sdamgia.ru/

2395 00pa30BaHHBIX MAPAJUICTBHBIMH TPSIMBIMH. Permenne
NpSMOYTOJIBHOTO  TPEYTrOJIbHUKA.  BBIUMCIEHHE  3JI€MEHTOB
MPSIMOYTOJIbHOTO TPEYrojbHUKA, €r0 YIJIOB, CTOPOH (y4yeOHO —

TPEHUPOBOYHbBIE 3aJaHUS).
BrrunciieHue 31€MEeHTOB NPSIMOYTOJIBHOTO YETHIPEXYTOIbHUKA. Caitit CIJAM I'MA. PEIITY OI'D

6.8 (Pemienue npsMOyroibHOTO YETHIPEXYTOIbHHKA. https://oge.sdamgia.ru/
Boruncnenue 31eMeHTOB IPSIMOYTOJIBHOTO YEThIPEXYTOJIbHUKA, €TO
YTJIOB, CTOPOH (yueOHO — TPEHUPOBOYHBIE 3aJaHU).

29-30 [Tnomanu ¢uryp Ha mmockocTh.( Beranciaenue miomanei miockux Caiir CIAM T'HA. PELIIY OI'D
¢buryp (yue6HO — TPEeHUPOBOYHBIE 3a/1aHUS -0a30BOTO YPOBHS). https://oge.sdamgia.ru/
Bpluncinenue  2MeMEHTOB  OKPYKHOCTM M KacaTelbHBIX K Caiit CIAM T'HA. PELILY OI'D

31.33 okpyxHocTH.( Perenne 3amau Ha HAXOXKJEHUE PACCTOSHUN MEXKITY https://oge.sdamgia.ru/
NpPSMBIMH,  MEXAYy TpSIMOM H  IUIOCKOCThIO  (yuyeOHO —

TPEHUPOBOYHBIC 3a7a9H).
34 Pemienue yueGHO-TPEHUPOBOYHOT'O TECTA. Caiir CIAM T'HA. PEIILY OI'D

https://oge.sdamgia.ru/

Hroro 34 yaca
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