MYHULIHUITAJIBHOE BIO/KETHOEOBIIEOBPA3OBATEJIBHOE YYPEXJIEHUE

«Cpennsisi o0meo0pa3zoBareapHasi mkoJa Ne S umenn I'eposs CoBerckoro Cor3sa

b.A.CmupHoBa» ropoaa Borkuncka YP

« CormacoBaHo»
[Ipotoxkom Ne 1
Or _30.08.2023
3aceganug HIMO
PykoBoautens HIMO
[upobdokosa T.H.

« YTBEpKIACHO»

[Tpuka3z Ne. 91/2-oc
Ot _31.08.2023

Hupexrop MBOY COI Ne 5

N.E. ®omuuéBa

MMPOTPAMMA JJIEKTUBHOI'O KYPCA
[IpakTUKyM IO pELICHHUIO 3aa4 ¢ TapaMeTpoOM
s yqammxes 11 knacca

Cocrasutenp KorenpHuKOBa M.B.

Botkuuck, 2023



HOACHUMTEJIBHASA 3AIITMCKA

Pabouast nporpamma no npeamery «IIpakTHKyM 10 pelieHHIo 32124 ¢ IapaMeTPOM» COCTABJIEHA
HAa OCHOBAHMH

- ®enepanpHOro 3aKkoHa «O06 oOpazoBanmnu B Poccuiickoit @eneparm» ot 29.12.2012 Ne 273-D3.

- ®enepanpHoro 3akoHa ot 31.07.2020 Ne 304-d3 «O BHeceHUM u3MeHeHMI B DenepanbHblii 3aKOH
«O06 obpazoBanuu B Poccuiickoit deneparym» 1Mo BOIPOCaM BOCTIMTAHUS 00YUAOLITHXCSI.

- GenepanpHoro 3akoHa oT 24 centsaoOps 2022 r. Ne 371-03 «O BHecenuu usmeHenuii B GegepanbHbIi
3akoH «O0 obpazoannu B Poccuiickoit denepanum» u cratbio 1| denepansHoro 3akoHa «O0 00s3aTEIBHBIX
TpeboBaHusAX B Poccuiickoit denepanum.

-OenepaibHOTO TOCYAAPCTBEHHOTO 00pa30BAaTENBbHOIO CTaHIAapTa CpPeIHEro(IoJIHOro) oO0IIero
obpa3zoBanus (yrB. [Ipukazom MO u H P® 0117.05.2012 Ne413)

-IIpukaza MO u H P® «O BHeceHun usmeHenuit B @enepanbHblil TOCY1apCTBEHHbIN
o0pa3oBaTeNbHbIN cTaHAapTCpeIHETrO 001Iero oopazoBanus, yrBepxk &b [Ipukazom MO u H PO ot
17.105.2012 Ne 413» ot 31.12.2015 Ne 1578.

-Ilpuxkaza MO u H P® «O BHeceHun wusMmeHeHuii B @DenepanbHblil TrOCyJapCTBEHHBII
o0pa3oBaTeNbHBIA CTaHIAPT CpenHero oobiiero oOpa3zoBanus, yrBepxkACHHBIM [Ipukazom MO u H PO or
17.05.2012 Ne 413» o1 29.06.2017 Ne 613

-Ilpukaza Munnpocsemnieanst Poccum «O BHECEHWM W3MEHEHHH B HEKOTOpbIC (eaepaibHbIe
oOpa3oBaTenbHble CTaHAApThI OOIIEro OO0pa3oBaHMsI MO BOMPOCAM BOCHUTAHHS OOYy4alOUIUXCA» OT
11.12.2020 Ne 712

- IIpukaza MunucrepctBa npocseuieHus Poccuiickoit @enepauuu ot 12 aBrycra 2022 r. Ne 732 «O
BHECCHWU W3MEHEHHH B (efepalibHBbIi TOCyJapCTBEHHBIN 00pa30BaTENbHBIA CTAaHAAPT CPEIHEro OOIIero
o0pa3oBaHus», YTBEPKACHHBIN MprKa3oM MuHucTepcTBa oOpa3zoBaHus U Hayku Poccuiickoii degepanuu ot
17 mast 2012 1. Ne 413» (3apeructpupoBan Muntoctom Poccun 12 centsiops 2022 r., perucTpannoHHbIH No

70034)

-IIpukaza MunucrepctBa npocsemieHusi Poccuiickoit ®@enepanuu ot 18.05.2023r. Ne 371 « OO
yTBepXkKACHUH  (enepalibHONl  00pa3oBaTeNbHOM  MpoOrpamMmbl  CpelHero  odmero  o0pazoBaHUS

(3apeructpupoBan Munioctom Poccun 12 uross 2023 1., perucrpanronnbiii Ne 74228)

-Ilpukaza MunucrepcTBa mnpocsenieHuss Poccuiickoit ®enepammu ot  02.08.2022 roma «O6
yrBepxacHun (enepanpHoronepeddss JOP, MomymieHHBIX K WCIOJIB30BAHUIO MPHU PEATU3alUN WMEIONTUX
rOCy/IapCTBEHHYIO aKKpeauTaluio obOpaszoBarenbHbXx mporpamm HOO, OO0, COO» (3apeructpupoBaH
Mumntocrom Poccun 29.08. 2022, peructpaninoHabsiii Homep 69822)

L. TpeOoBanusi K  pe3yJbTaTaM  OCBOEHHsI  OOy4YalOUIUMHCH  OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI:

B pesynbprare u3ydeHus MaTeMaTHKH Ha YpOBHE CpelHero olIiero oopa3zoBaHus y oOyuarouierocs
OyayT cOpMHUPOBAHBI CIICTYIONIUE JIMYHOCTHBIE PE3YIbTAThI:
1) rpaXk1aHCKOr0 BOCIIUTAHUS:
c(OpPMUPOBAHHOCTh TPAXJAHCKOW MMO3ULIMK OOYYarOUIerocsi Kak aKTHMBHOIO M OTBETCTBEHHOI'O WIEHA
poccuiickoro o0IecTBa, MPEACTaBIEHUE O MaTEeMaTHYECKUX OCHOBaX (YHKLUMOHHMPOBAHUS Pa3IMUHBIX
CTPYKTYp, SBJIEHHUI, Mpolenyp TIpaxAaHCKoro ooOmecTBa (BbIOOpHI, ONpPOCHI M JAPYroe), yMEHHE
B3aMMO/IEHICTBOBATh C COLMAIIBHBIMU MHCTUTYTaMH B COOTBETCTBUU € UX (DYHKIMSIMU U Ha3HAYECHUEM;
2) NaTpUOTHUYECKOI0 BOCIIUTAHHUS:
Cc(OPMHUPOBAHHOCTh POCCUICKON I'pa)kIaHCKOW MJICHTUYHOCTH, YBa)KEHUS K IPOLUIOMY M HAaCTOSILEMY
pPOCCUICKOM MaTeMaTHKH, LEHHOCTHOE OTHOLIEHUE K JIOCTH)KEHUSM pPOCCHUICKUX MaTeMaTUKOB U
POCCHICKON MaTeMaTHYeCKOM IIKOJIbI, UCIOJIb30BAHUE ITUX JOCTHXKEHUM B JAPYrMX HayKax, TEXHOJOTHMSX,
chepax SKOHOMHUKH;
3) 1yXOBHO-HPaBCTBEHHOT'O BOCTIUTAHMSL:
OCO3HAaHHE JyXOBHBIX IIEHHOCTEH POCCHUICKOro Hapona, CPOPMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHM,
3THYECKOTO MOBEJCHMS], CBI3aHHOIO C MPAKTUUYECKUM NMPUMEHEHUEM JOCTH)KEHUH HAayKH U JeSIT€IbHOCTHIO
YU€HOT'0, 0CO3HAHHUE JJUYHOT'O BKJIa/1a B IOCTPOEHHUE YCTOMYMBOTO Oy IyIIEro;
4) 5cTeTUYeCKOro BOCIUTAHUS:



ACTETHYECKOE OTHOILIEHUE K MUPY, BKIIIOYasi 3CTETUKY MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4,
pEeIIeHH, pacCy IeHUH, BOCIPUUMUYUBOCTH K MATEMaTHUECKUM aCIIEKTaM pa3IMYHbIX BUIOB UCKYCCTBA;

5) GpU3UYIECKOTO BOCITUTAHUS:

c(OPMHPOBAHHOCTh YMEHHS NPUMEHITh MaTeMaTHYECKUE 3HAHUS B MHTEPECax 3J0POBOTO M O€301acHOTO
o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO (34OPOBOE MHUTAHME, COANAHCUPOBAHHBIM
PEXUM 3aHSATHA W OTIBIXA, PEryisipHas (U3NYecKas aKTUBHOCTH), (PU3MUECKOE COBEPIIEHCTBOBAHUE NP
3aHATUSIX CTIOPTUBHO-030POBUTEIBHOM JESTENbHOCTbIO;

6) TPYZOBOTO BOCITUTAHUS:

TOTOBHOCTb K TPYy, OCO3HAHHE LIEHHOCTH TPYIOJII00Us, MHTEpEC K pa3InuHbIM cepam mpodhecCuoHaIbHOM
JeSITEIbHOCTH, CBS3aHHBIM C MAaTEeMaTUKON W €€ NMPHJIOKEHHUSIMH, YMEHHE COBEpPIIATh OCO3HAHHBIA BBIOOD
Oynyuieil mpodeccuu U peanu3oBbIBaTh COOCTBEHHBIC >KU3HEHHBIE IUIaHBI, TOTOBHOCTh UM CHOCOOHOCTH K
MaTeMaTHYeCKOMYy OOpa30BaHHIO M CaMOOOpa30BaHMIO HA NPOTSHKEHHWH BCEH JKM3HHM, TOTOBHOCTH K
AKTUBHOMY YUYaCTHUIO B PEIICHUU MPAKTUYECKUX 3a/1a4 MaTEeMaTUYECKOM HaIlPaBICHHOCTH;

7) SKOJIOTUYECKOTO BOCIIUTAHMUS:

c(OPMUPOBAHHOCTh  DKOJIOTUYECKOW  KYJIBTYpHl, IIOHMMaHWE BJIUSHUS COLUATbHO-DKOHOMUYECKUX
IIPOLIECCOB HAa COCTOSSHUE NPHUPOJHON U COLMAIBHOM Cpelbl, OCO3HaHHE TIJI00alIbHOrO XapakTepa
9KOJIOTMUECKUX MpOoOJeM, OpUEHTAIMs Ha MPUMEHEHHE MaTEeMaTHUYeCKUX 3HAHWM UIS pelieHus 3a1ady B
00JIaCTH OKpYKAroIled Cpeipl, IIAHUPOBAHUE TOCTYIKOB M OICHKH HMX BO3MOXKHBIX MOCIEICTBHHA IS
OKPYKaroIIel Cpeibl;

8) IIEHHOCTH HAYYHOTO TIO3HAHUS:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH H
OOIIECTBEHHON MPAKTUKH, TIOHUMAHNE MATEMaTHYECKOW HayKH KakK C(epbl YeIOBEYECKOH IesTebHOCTH,
9TaliOB €€ pPa3BUTUS U 3HAYMMOCTU JJI PAa3BUTUS IUBWIM3AIUM, OBJAJICHUE S3BIKOM MAaTEMaTUKH U
MaTeMaTHYECKOW KyJIbTypol KaK CPEICTBOM IIO3HAHUS MHpPA, TOTOBHOCTH OCYIIECTBIISATH MPOCKTHYIO H
HCCJIEIOBATEIBCKYIO ACSITENbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

B pesynbrare m3ydeHHs MAaTEMaTHKH Ha YPOBHE CpPEeIHEro oOIIero oOpa3oBaHHs y 0Oydaromerocs
OyayT cdopMUpOBaHBI IO3HABaTEIbHBIE YHUBEpPCAIbHbIE Y4eOHbIE JCHCTBUS, KOMMYHHKATHUBHBIC
YHHUBEpCAJIbHbIE YUeOHbBIE NEHCTBUSA, PETYIATUBHBIC YHUBEpCAIbHbIE y4eOHbIE AEWCTBHUS, COBMECTHAs
NESITENIbHOCTbD.

VY oOyuaromierocst OyayT copMHUpOBaHBI ClIeAyrOIIe 0a30BbIC JIOTHUECKHUE JEHCTBUS KaK YacTh
MO3HABATENIbHBIX YHUBEPCAIBHBIX Y4YEOHBIX ACHCTBUIA: BBIABISATH U XapaKTEPU30BATh CYIIECTBEHHBIC
NPU3HAKA MAaTeMAaTUYCCKUX OOBEKTOB, TIOHSATUH, OTHONICHUH MEXIy TOHATHAMH, (OPMYIUPOBATH
omnpezieNieHus TOHSTHUN, YCTaHABIMBATh CYLISCTBEHHBIM MpPHU3HAK KIAacCU(PUKALMKA, OCHOBAaHUS Ui
000011IeHUs ¥ CPaBHEHUS, KPUTEPUH ITPOBOIMMOTO aHAIN3a,;

BOCIIPUHUMATh, (HOpMyNnHpoBaTh U NPeoOpPa30OBBIBATH CYXKICHHUS: YTBEPAUTENbHbIE M OTPULATENBHBIC,
€IMHUYHBIC, YaCTHBIC U 00IIHe, YCIOBHBIC;

BBISBJISITH MAaT€MaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeudss B (akTaX, MaHHBIX,
HaOJIOICHUSX U YTBEPKICHUSX, TIPeAIaraTh KPUTEPUH JUTSI BEISIBICHUS 3aKOHOMEPHOCTEH U IPOTHBOPEUHIA;
JIeNIaTh BBIBOJABI C KCIIOJNB30BAHHEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX M WHAYKTHUBHBIX YMO3aKIIOUEHUH,
YMO3aKJIFOUEHUH 10 aHAJIOTHH;

MPOBOAMUTH CAMOCTOSITENILHO JJOKA3aTENIbCTBA MAaTEMATHUECKUX YTBEPXKICHUH (IpsIMble U OT MPOTUBHOTO),
BBICTPAaWBaTh apPryMEHTAIMI0, TPUBOAUTH MPHMEPHl M KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIC
CYXICHHS U BHIBOJIBI;

BbIOMpaTh croco0 pemieHus yueOHOM 3anayu (CpaBHHMBATh HECKOJIBKO BapHUaHTOB pEIIECHHUS, BBIOMPATH
HauboJee MOAXOIAINI C yUeTOM CaMOCTOATEIbHO BhIICTICHHBIX KPUTEPHUEB).

VY oOyuaromerocst OyayT chOpMUpPOBaHBI ClEAyIONIME 0a30BBIE MCCIIEIOBATENBCKHE JCHCTBUS Kak
4acTh [M03HABATEIbHBIX YHUBEPCATBHBIX YUCOHBIX NEHCTBUIL:

UCTIONIB30BaTh BOMPOCHI KaK HWCCIIEAOBATENILCKUNA WHCTPYMEHT IO3HAHHA, (POPMYIHUPOBATH BOMPOCHI,
dbukcupyrone npoTUBOpeUHe, MpoOieMy, YCTaHaBIMBAaTh MCKOMOE M JIaHHOE, (pOpMHpPOBATh THUIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3HIINIO, MHECHUE;

IPOBOJAUTH  CAMOCTOSITENIBHO — CIUIAHUPOBAHHBIM  OKCHEPUMEHT, MCCIEAOBaHHE IO YCTaHOBICHUIO
0COOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SIBICHUS, INPOIECCa, BBIABICHHIO 3aBHCUMOCTEH MEXITY
00BEKTaMU, SIBJICHUSIMHU, TIPOLIECCAMH;



CaMOCTOSITENIbHO (OPMYyIHUPOBAaTh OOOOIIEHHS] M BBIBOJBI MO pe3yabTaTaM IPOBEICHHOIO HAOIIOACHHUS,
UCCIICIOBaHMSI, OLIEHUBATH JJOCTOBEPHOCTH MOJyYECHHBIX PE3YJIBTATOB, BEIBOJAOB M 000OIICHHIA;
POTHO3MPOBATh BO3ZMOKHOE Pa3BUTHE IpPOIECCa, a TAKKe BBIIBUTATH MPEANONIOKEHHUS O €ro pa3BUTHH B
HOBBIX YCJIOBHUSIX.
Y obyuaromerocs OyayT copMupoBaHbl yMeHUs pabotath ¢ uHbOpManuedl Kak 4acTb
MI03HABATEJIbHBIX YHUBEPCAIBHBIX YI€OHBIX JCHCTBUI:
BBISBJITH e(UIUTHI HH(OPMALIUHY, TaHHBIX, HEOOXOAUMBIX JIJIsl OTBETA HAa BOIIPOC U JIJISl pEICHHUs 3a/1a4U;
BBIOMpaTh WHGPOPMALMIO W3 HCTOYHHUKOB PA3JIMYHBIX THUIIOB, AaHAIM3HPOBATH, CUCTEMATH3UPOBATH H
UHTEPIPETUPOBATh HH(POPMALIUIO PA3TUYHBIX BUJIOB U (hOPM MpeacTaBICHUS;
CTPYKTYpUPOBATh HH(POPMAIIHIO, TPEICTABIATH €€ B Pa3IMUHBIX (POpMax, WILTIOCTPUPOBATH IPadUIECKH;
OILICHUBATh HAJC)KHOCTh MH(POPMALIMH 110 CAMOCTOATEIHHO CHOPMYITHUPOBAHHBIM KPUTEPHUSIM.
VY oOyugaromerocsi OyayT cGhOpMHUpPOBaHBI yMEHHUsI OOIICHHsS KaK YacTh KOMMYHUKAaTHBHBIX
YHHUBEPCATbHBIX YU€OHBIX JCHCTBHIA:
BOCIIPHHUMATH ¥ (POPMYyITUPOBATH CYKIEHHS B COOTBETCTBHHU C YCIOBUSIMH H LEJISIMHU OOIICHUS, SICHO, TOYHO,
IPaMOTHO BBIPaXXaTh CBOIO TOYKY 3PEHUS B YCTHBIX W MHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS MO XOIY
peleHus 3a1a491, KOMMEHTHPOBATH TIOJTYYEHHBINA Pe3yJIbTaT;
B X0JIe 00CYyKJIeHUs 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOM TeMbI, IPOOIEMBI, pelIaeMoil 3a1auu,
BBICKA3bIBaTh WJCH, HAIlCIICHHBIC HA MTOMCK PEIICHUs, COTIOCTABIATh CBOU CYXKIEHHS C CYKACHUSAMHU IPYTUX
YYaCTHUKOB JHAJIOTa, 0OHAPYKUBATh PAa3IMUUe U CXOACTBO MO3UILIUH, B KOPPEKTHOH opMe hopMyIUpoBaTh
pa3HoTIJIacHsi, CBOM BO3PaKEHHS,
IPEJICTABISITh PE3YNbTaThl PEIIeHUs 3aJauyd, JKCIEPUMEHTa, HCCIEAOBaHHUA, MPOEKTa, CaMOCTOATEIHHO
BBIOMPATH (POPMAT BBICTYIUICHHUS C YIE€TOM 3aJ1a4 IPE3eHTAUN 1 OCOOCHHOCTEH ayAUTOPHUH.
VY obyuaromierocst OyayT chOpMHUpPOBaHbBI YMEHHMsS CaMOOPraHM3allMd KaK YacTh pPeryJsTHBHBIX
YHUBEPCAIbHBIX Y4€OHBIX JEMCTBUIA:
COCTaBIIATh ILJIaH, AITOPUTM PEIICHU 3a]au, BIOMPATh CIIOCO0 PEIICHUs C YU€TOM UMEIOIIUXCSI PECYPCOB
U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PELIICHUN C y4ETOM HOBOM
nHpopMaIuu.
Y obyuaromerocst OyayT cGhOpPMHUpPOBAHBI YMEHHS CaMOKOHTPOJII KaK 4YacTh pPeryJIsSTHBHBIX
YHHUBEPCATbHBIX YU€OHBIX JCHCTBHIA:
BJIAJICTh HABBIKAMH ITO3HABATEIHHON PeQIIEKCHU KaK OCO3HAHMS COBEPIIAEMBIX JACHCTBUN U MBICIUTEIbHBIX
MPOLIECCOB, UX PE3YJIbTATOB, BJIAJETh CIIOCOOAMH CaMOIPOBEPKU, CAMOKOHTPOJS Mpolecca M pe3yibTara
pelIeHus MaTeMaTHIeCKOH 3a/1a4H;
NPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh MpPH PpEHICHUH 3a/a4d, BHOCHUTH KOPPEKTHUBHI B
JeSITeIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJACHHBIX OMIMOOK, BBISBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE pe3ylbTaTa IEIU U YCJIOBUSIM, OOBSCHATh NPUYUHBI JOCTIDKCHUS WIH
HEJIOCTHKECHUS PE3yJIbTATOB JACSATEIBHOCTH, HAXOIUTH OIIUOKY, 1aBaTh OLICHKY IPHOOPETEHHOMY OTIBITY.
VY obyuatomierocs 6yayT copMUpPOBaHbl YMEHUS COBMECTHOM J€SITEIbHOCTH:
NOHMUMATh M UCTOJI30BATh NMPEHMYIIECTBA KOMAHIHOW U MHIUBUAYaTIbHONW paOOTHI MPH PEUICHUH YU4eOHBIX
3a/1a4, MPUHUMATH II€JIb COBMECTHOM JEATEIbHOCTH, IJIAHUPOBATh OPraHU3alUI0 COBMECTHOW paboThI,
pacrpenensTb BUAbl paboT, TOTOBAPUBATHCS, OOCYKJIATh MPOLECC U PE3yNbTaT pabOThl, 0000IIATh MHEHUS
HECKOJIBKHX JIFO/ICH;
y4acTBOBAaTh B IPYMIIOBBIX (popMax paboTsl (00CYKIeHHS, 0OMEH MHEHHIA, ""MO3TOBBIC IITYPMBI" U UHBIE),
BBITMIOJHATh CBOIO 4YacTh pabOThl U KOOPAUHUPOBATH CBOU JCHCTBHUS C OPYTMMH 4YJI€HAMHU KOMAaHJbI,
OLICHMBATh Ka4deCTBO CBOETO BKJIaJa B OO MPOAYKT IO KPUTEPHUSAM, CHOPMYIHPOBAHHBIM
y4aCTHUKAMU B3aUMOJCHCTBHSL.

IIpenMeTHble pe3yJibTaThl U3YUCHUS Kypca «/Ipakmukym no peueHuro 3a0ay ¢ napamempomy»
BKJIIOYAIOT IIPEIMETHBIE PE3YIbTaThl IpeaMeTa «Asredpa U Hauana aHanu3ay. TpeboBaHMsl K IPEAMETHBIM
pe3ynbTaTaM JI0JKHBI 00€CTIeYnTh:

1. YMeHue BbIIEHATH NApaMETPUUECKUE 3aaHMS;

2. YMeHHe NPUMEHSTh aITOPUTMBI K PELICHUIO 3a/lay C 1apaMeTpaMu;
3. VYmeHue omnpenensaTh 3aBUCUMOCTh KOJMYECTBA PEIICHUM HEPAaBEHCTB, YPAaBHEHUW M MX CHUCTEM OT
3HAYEHUI mapameTpa;



4. YwMeHue onpeiensaTh CBOWCTBA pellIeHUI ypaBHEHU, HEPAaBEHCTB U UX CHCTEM;
5. YMeHue onpenensits CBONCTBa (DYHKIMIA B 3aja4aX ¢ apaMeTPaMHu.

II. Conepxxanne mporpamMmMsbl Kypca

1. BBenenue

3HAKOMCTBO ¢ mapameTpoM. Tumel 3agad ¢ napaMmerpamu. I[IpumeHeHue, METOABI pelIeHMs 3a1ad C
napaMerpamMu. AHAJIUTUYECKUN U F€OMETPUUECKUI METOJI PELLICHUS.

2. JIuHeiiHbIe ypaBHEHHs U JIMHEHbIe HEPABEHCTBA.

[Ipocreiime nuHeHbIE ypaBHEHUS. AJITOPUTM pELIEHMs] JIMHEHHBIX YpPaBHEHHIl C IapamMeTpoM.
JluHeliHbIe ypaBHEHUS, ypaBHEHHs, NMPHUBOAMMBIE K HUM. JlpoOHO-nuHeiHble ypaBHeHHs. CHCTEMBI
JUHENHBIX ypaBHEHUU. JIMHelHble HEpaBEeHCTBA W HEPABEHCTBA, NPUBOAMMBIE K JIMHEHHBIM CHCTEMBI
JUHEWHBIX HepaBeHCTB.  OnpeneneHue JMHEWHOTO HEPAaBEHCTBA. AJITOPUTM pPELICHHS HEPABEHCTB.
Pemenue  craHgapTHBIX  JIMHEWHBIX  HEPABEHCTB, IPOCTEHIIMX  HEPAaBEHCTB €  IapaMeTpamH.
HccnenoBanue noiaydeHHoro orsera. O0paboTKa pe3ysibTaToB, OIYYEHHBIX PU PEILICHHH.

3. KBaapaTHble ypaBHeHHsl U KBaJPATHbIC HEPABEHCTBA
CpoiicTBO KkBaapaTHOro TpexwieHa. KsaapaTHble ypaBHeHHS. COOTHOLIEHME MEXAY KOPHSAMU

KBaJpaTHbIX ypaBHeHuM. Ilpumenenue teopembl Buera npu pemeHUMM KBagpAaTHBIX YPABHEHUH C
napameTpoM. YpaBHEHHs, IPUBOJMMBIE K KBaJpaTHbIM. KBagpaTHble HEpaBeHCTBA. 3a/layd HAa HAXO0XKJICHUE
HauOOBIINX U HAUMEHBIINX 3HaYeHU. CUCTEeMBbl ypaBHEHUN U HEPABEHCTB

4. KBagpatnbiii Tpex4ien. Pacnosioskenne KopHeii KBaJPpaTHOr0 Tpex4jeHa

I'eomerprueckass uHTEpHpeTanus. B3auMHoe pacronokeHne KOpHel KBaApaTHOIO ypaBHEHUS.

[Mapannensueiii nepenoc. [ToBopot. 'omoterusi. KoopaunarHast miaockocts. ['paduku pyHKINIA.

5. Pemienue MppanoHaJIbLHBIX YPABHEHUI 1 HEPABEHCTB

Paznuunble MeTOIBI pellieHNs HPPalMOHAJIbHBIX YPABHEHUN. Y paBHEHUS, IPUBOJUMbBIC K KBaIpaTHBIM,
3aMEHOM NEPEMEHHBIX U JIp. Pa3inmyHple METObI PELICHUS UPPALIMOHATIbHBIX HEPABEHCTB.

6. IHoka3zareabHble M JOorapupMuYecKue ypaBHeHHs.

Meroasl pewmenus. HectangaptHele npuemsl pemieHus. Vcrnosb3oBaHuE CBOMCTB IMOKAa3aTENbHOM U
norapuMuuecKon PyHKITHIA.

7. IMoka3zarenbHbIe U JOrapupMuYecKre HePpaABEHCTBA.

Mertonbl peumienus. HecrtanmaptHele mpueMbl pemieHus. VICronp30BaHHE CBOWCTB MOKA3aTEIbHOW U
JorapupMIIECcKoi QyHKIHNA

8. 3aver

ITI. TemaTn4yeckoe NJIAHMPOBAHNE C Y4eTOM padoyeil MPOrpaMMbl BOCIIUTAHUA € YKa3aHHEM
KOJIMY€eCTBA YaCOB, 0TBOJAMMBbIX HA H3Y4YE€HHE KAKA0I0 pasjie’a.

Peanu3anuss BOCHHUTATEJbHOM KOMIIOHEHTbI 3aHATHS OCYIIECTBJIACTCH 4Yepe3 pelieHue

CJeYIOIIHUX 3a/1a4:

—BOCIIUTAaHHE MHTEpEca K YYEHHUIO, K IMPOIeCCy MO3HAHUs (CIOCOOBI CO3AaHusl U MOJJIEpKaHUSI UHTepeca,
AKTUBH3AIMH TTO3HABATEIILHOM JICATEILHOCTH yUaIuxcs), GopMupoBaHUE HHTEPECA K MPEAMETY, K YICHHIO;

—BOCIHUTAaHWE CO3HATENLHOM NUCHUIUIMHBI (YMEHUE YUUTENs MOKa3aTh BaKHOCTh Y4eOHO- MMO3HABAaTEIbHON
JEeSTeILHOCTH, Y4eOHOU U TPYIOBOM TUCITUTUINHEI);

—dopMupoBaHHEe YMEHHII M HaBBIKOB OpraHMU3AlMM YYallUMHUCS CBOEH JesATeNbHOCTH (OpraHu3anus
CaMOCTOSITENIbHOM paboOThl ydyaluxcs, COOMIOJACHHE TEXHUKH O€30MacHOCTHM M TUTMEHWYECKUX MPaBUIIL,
CBSI3aHHBIX C OCAHKOW M OpraHu3almen paboyero MecTa);

— BOCIIUTaHHUE KYJIbTYpHl OOlIeHHs (OpraHu3aius oOlIeHUs Ha ypoke, (OpMHUpPOBAHUS YUHTEIEM YMEHUMN
CIIyIIaTh, BEICKA3bIBaTh U apTYMEHTHPOBATh CBOE MHEHHUE);



—(popMHpPOBaHHE U PA3BUTHE OIICHOYHBIX YMEHUI (KOMMEHTHPOBAHHE OLICHOK YYHTEIEeM, OOCYKICHHE
OLICHOK C YYalIMMHCS, KOJUIGKTUBHOE OIICHUBAaHHWE, B3aMMOIPOBEPKAa M OIICHUBAaHUE JpPYyr Jpyra
YUYAIIUMHUCS);

—BOCIHTAHWE TYMAaHHOCTH (XapaKTep OTHONICHWA «YYHTEIh — YYCHHK», DPETYJIUPOBAHUE YUHTEIEM
OTHONICHUN MEX]Ty YIaIIUMUCH);

—BOCIHTAHUE 3KOJOTUYECKOTO MBIIUICHHS, TYMAaHUCTHYECKOTO MBIIUICHUS, TEPIHUMOIO OTHOIICHUS K
qyKUM B3IJISI1aM, TIO3UIHH, 00pa3y KU3HU;

—BOCIIUTAHWE YMCHHS OPUCHTHPOBATHCS B  OOIISCTBEHHO-TOJUTUYCCKONW IKU3HU; 00ECIeYnBaTh
MaTPUOTHIECKOE BOCIIUTAHNE, BOCIIUTAHNE OTBETCTBEHHOCTH 32 YECTh U YEJIOBEUECKOE JJOCTOMHCTBO;

—BOCIUTAHUE YBaXXCHHUS K IMPOTHBOIIOJIOKHOMY MHEHHIO, YYBCTBA COIEPEKHBAHUS YECTHOCTh, YYBCTBA
OTBETCTBCHHOCTHU 3a CBOM IOCTYIIKH, CJIIOBA; BOCIUTHIBATh aKKypaTHOCTh W JUCUHUIUIMHY TPYAa, JIOOBH K
KU3HU BO BCEX MPOSBICHUSIX;

—BOCIIUTaHUE OTBETCTBEHHOCTH 32 PE3yJIbTaThl y4eOHOTO TPy, IOHUMAaHUE €r0 3HAYUMOCTH;

—COOJTI0ZICHUE TEXHUKHU 0€301TaCHOCTH, CAHUTAPHO-TUTHEHUYECKUX YCIOBHIA TPYIa;

—BOCIHTAHUE YBAKEHUS K KYJIbTYpaM U 00bIYasiM pa3HbIX HApOIOB;

—BOCIIMTAHHUEC TBOPUYCCKOI'O OTHOIICHUA K H36paHHOfI HpO(beCCI/II/I

Peanu3anus MIKOJIBHBIMH NEAAroOraMu BOCIUTATEIHLHOI0 MOTEHI[HAJIA 3AHATHS OCYIIeCTBIsAETCSA
cieiylomuMu  Merogamu M npuémamu  (moayib «llIkouabHblii ypok» palodeil mnporpamMmsl
BOCIIMTAHMS):

- TpUBIICYCHHE BHUMAHUS LIKOJIBHUKOB K IIEHHOCTHOMY AaCHEKTy H3y4aeMbIX Ha ypOKaXxX SIBJICHHIA,
opraHu3aiys ux paboThsl ¢ MOJlydaeMoi Ha YpOKe COIMaIbHO 3HaYMMON HH(popMalueld — HHUIIMUPOBaHHE €€
00CY>KJICHUS, BBICKA3bIBAHUS YYAIMUMHUCS CBOEr0 MHEHHMS IO €€ MOBOIY, BBIPAOOTKH CBOErO0 K HEW
OTHOIIICHUS;

- JIMOHCTpalus JeTSM TPUMEPOB OTBETCTBEHHOTO, TPaKJAHCKOTO TMOBEACHHUS, MPOSBICHUS
YEIIOBEKOIOOUST U JIOOPOCEPACUHOCTH, Yepe3 MOI00P COOTBETCTBYIOMIMX TEKCTOB JUISl YTCHHS, 3a1a4 JUIS
pereHusi, TpoOJIEeMHBIX CUTYallui 7151 00CYKICHHS B KIlacce;

- TPUMEHEHHE Ha YPOKE HMHTEPAKTUBHBIX (OPM pPAaOOTHI C YYALNIMMHCS: HHTEIUICKTYAJIBHBIX WIP,
CTUMYJIMPYIOIINX MMO3HABATEIbHYI0O MOTHBALIMIO IIKOJbHUKOB; TUAAKTHUECKOTO TeaTpa, Ie MoJydeHHbIe Ha
ypOKe 3HaHUs OOBITPHIBAIOTCS B TEaTPaJTbHBIX IIOCTAHOBKAX; JUCKYCCHH, KOTOpbIE [AlOT Yy4YalluMCS
BO3MOXXHOCTH MPUOOPECTH OMBIT BEACHUS KOHCTPYKTUBHOI'O JMAJIOra; TPYIIOBOM paboOThl miu paboThl B
napax, KOTOpbIe y4aT HIKOJIbHUKOB KOMaHHOW paboTe U B3aUMOACHCTBHIO C IPYTHUMH JE€THMU;

- BKJIIOYEHHE B YPOK HIPOBBIX MPOLEAYpP, KOTOPHIE MOMOTAIOT MOAJEP>KaTh MOTHUBALIMIO JIeTEH K
NOJYYCHUIO 3HAHWH, HAJOKUBAHUIO IMO3UTHBHBIX MEXJIMYHOCTHBIX OTHOUICHWH B KIacce, IMOMOTAloT
YCTaHOBJICHHIO JIOOpOKETATeILHON aTMOC(Eephl BO BpEMs YPOKa;

- opraHu3anus medcTBa MOTHBHPOBAHHBIX M SPYAMPOBAHHBIX y4aIlUXCA HAJ MX HEYCIECBAOIIUMH
OJTHOKJIACCHUKAMH, JAIOMIETO INKOJBHUKAM COIHUAIBHO 3HAYMMBIA OIBIT COTPYAHWYECTBA M B3aMMHOM
MOMOIIIH;

- JHULUUUPOBAaHHWE M TMOJAJIEPKKA HCCIENOBATEIbCKONW JAESITeTbHOCTH IIKOJBHUKOB B paMKax
peanu3alud UMU WHIUBUIYAJIbHBIX W TPYMNIOBBIX HCCIEAOBATEIbCKUX MPOEKTOB, YTO AACT LIKOJIbHUKAM
BO3MOXXHOCTh TMPUOOPECTH HABBIK CaMOCTOSITENIbHOTO pEHICHHs] TEeOPEeTUYECKOW MpOoOIeMbl, HAaBbBIK
TeHEepHPOBaHUs U O()OpMIICHHS COOCTBEHHBIX WICH, HABBIK YBAXKUTEIBHOTO OTHOIICHHS K UYKUM HIESM,
oopMIIeHHBIM B paboTax APYrux HMCCIeIoBaTeNeid, HaBBIK MMyOJUYHOTO BBICTYIUICHUS TMEpe]] aydUuTOpUeH,
apryMEHTHPOBAHUS M OTCTAaUBAaHHUE CBOCH TOUKH 3PEHHUSL.



Ne i/l

HaumenoBanue pasjaesia BocnurarebHbIH KOMIIOHEHT

KoanuectBo
JacoB

Bseneunue

JIuHenHBIEe YpaBHEHUSA U IIGHL 3HAHUH. Hpe,I[MeTHBIe OJIMMITHNAAbI
JIMHEHHBIE HEPABEHCTBA

1

4

KBanpaTtHbie ypaBHeHUs U Urpa «MaremaTtuka u ¢aktoi». JleHb
KBaJpaTHbIE HEPABEHCTBA HayKu

KBagparHslii TpeXuieH. BcemupHslii 1eHb MaTEMaTHKa.
Pacnonoxxenue kopHeu NHTennexTyanbHble HHTEPHET —
KBaJIpaTHOI'O TPEXWIeHa KOHKYPCBI

Pemenue nppannoHaabHbIX Bcepoccutickuit ypok 6€30macHOCTH
YpaBHEHUN U HEPaBEHCTB IIKOJILHUKOB B ceTH MIHTepHeTe

[lokazarenbpHbIE U
Jorapu(pMUIEeCKUe
YpaBHECHUS

[Toka3zaTenpHbIC U
norapudmmugeckue Jlenb HayKu
HEpaBEHCTBA

3auer

IV. Temarnueckui mjian

Tema

KoaunuectBo
4acoB

3HaKoMCTBO ¢ mapameTpoM. Tumbl 3a1au ¢ napamerpamu. llpumenenue,
METOABl PEIICHMS 3aJa4 C IapaMeTpaMu. AHanuTHYecKu U
F€OMETPUYECKUI METOJI PEILICHMUS.

1

[Ipocreiimne nuHENHbIE YpaBHEHHUSL.
AJNTOpPUTM pellIeHUs JIMHEWHBIX YpaBHEHUH C MapaMeTpoM

JluneiiHble ypaBHEHUS, ypaBHEHUS, TPUBOANMBIE K HUM. J[poOHO-
JIuHelHble ypaBHEeHUS. CUCTEMBI JINHEHHBIX YpaBHEHUI.
['eomeTprueckue nprueMsl peleHus

JInHeliHbIe HEPaBEHCTBA U HEPABEHCTBA, IPUBOAUMBIE K JIMHEHHBIM.
I'eomerpuueckue npuemsl perieHus. CUCTEMBbI JIMHEHHBIX HEPABEHCTB.
Onpenenenue JIMHEHHOTO HEPABEHCTBA. AJITOPUTM PEILICHUSI HEPABEHCTB

Pemenne craHIapTHBIX JTMHENHBIX HEPABEHCTB, IPOCTEUIINX HEPABEHCTB
¢ mapamerpamu. MccnenoBanue nmomydeHHoro orsera. O6paboTka
Pe3yJIbTaTOB, MOJIYYEHHBIX IIPU PELICHUH.

CBoiicTBO KBaJApaTHOI'O TPCXYJICHA. KBa,Z[paTHBIe YpaBHCHUA.

BN |

CooTHoIIEeHHE MCKAY KOPpHAMHU KBAAPATHBIX ypaBHeHHﬁ.

[Ipumenenne TeopeMsl Buera rpu pemieHny KBaipaTHbIX YPaBHEHHH ¢
napaMeTpoM

YPaBHeHI/IH, IMPHUBOJUMBIC K KBaIPpATHLIM.

10-11

KBanparusle HepaBeHcTBa. ['eoMeTpruyecKkue NpueMsl pereHus

12

38.,[[21‘-11/1 Ha HaXO0XIACHUC HAuOOJBIINX U HAUMEHBIIINX 3HAUECHHIA.

13

Cucremsbl ypaBHeHI/Iﬁ W HCPAaBCHCTB

14

I'eomerprueckas uHTEpHIpETaLUs.

| |k [ N |




15 | B3aumHoOe pacnoiokeHne KOpHEW KBaIpaTHOIO YPaBHEHUS. 1
16 | Ilapamnensusiii neperoc. [loBopot. 'omoTeTHsI. 1
17 | KoopaunaTtHas mockocts. ['paduku GpyHKIUI. 1
18-19 | Onpenenenuie uncnaa KOpHEN ypaBHEHHUM B 3aBUCUMOCTH OT MapaMeTpa. 2
20 | PaznuuHble METOMIBI PELICHUS UPPAMOHAIBHBIX YPABHEHUIA. 1
21 | YpaBHeHUs, IPUBOAUMBIE K KBaJJpaTHBIM, 3aMEHOW NEPEMEHHBIX U JIp. 1
22 | Pa3iauuHble METO/bI PELICHUS] UPPALIMOHAIBHBIX HEPABEHCTB. 1
23-24 | Penienue nuppaloOHAIbHBIX CUCTEM B 3aBUCUMOCTH OT yCJIOBHSI. 2
25-28 | MeToap! pemeHus MoKa3aTeNbHBIX U JIOTapH(PMHUUECKIX YPaBHEHUH. 4
Hecrannaptable npuemsl perienus. Vicnonab3oBaHnue CBONCTB
MOKAa3aTeNbHON U TorapupMuieckon GyHKIui
29-32 | MeToap! pemeHus MOKa3aTebHBIX U JIOTapu(MHUUECKIX HEPABEHCTB . 4
Hecranpaptabie npueMsl pemieHus. Mcnonb3oBanue CBOMCTB
NOKa3aTeIbHON U JorapupMUIecKor GyHKIUN
33-34 | 3auer 2

V.KOHTPOJIbHO-N3MepPHUTEIbHbIE MATEPHAJIbI.

3amaya 1. Haiiqure Bce 3HaueHWs mNapaMeTpa a, NPHU KakJIOM M3 KOTOPBIX CHCTEMa
{xz —2x=a-—1,

2 . .
HepaBencts X — 4X =1 —4a oGpasyer Ha umcioBoil mpsiMoii orpesok mmHbl 1. ( 4

Oama)

3amaya 2. Haiigure Bce 3HaueHWs NapaMeTpa a, NPHU KakJIOM M3 KOTOPBIX CHCTEMa
{xz +4x +3 =aq,

2
HepaBeHCTB X~ — 2X =3 —6a pyeer equHcTBeHHOE perueHue. ( 4 Gaia)

3amauya 3. Haiigure Bce 3HaueHUs napameTpa a, INPU KOTOPBIX B MHOYECTBE
Ga”

5 x(ix—2a—6)+a* <=<— —12a

pelieHuii  HepaBEeHCTBA x MOJKHO PACIIOJIOKUTH 1B

OTpe3Ka JIMHOM 1 U JIrMHOM 4, KOTOphIe He UMEIOT 00mux Touek? (4 Oaya)

3ayer: oT 7 OaLIOB.
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