AHHOTauMs K pado4eil mporpamme

yueOHOro npeaMerta «AJireopa», 7-9 kiaccol

PabGouass mporpamma ydeOHOTO TmpeameTa «Anrebdpa»  00s3aTenbHOMN
npeaMeTHon obnactu «MareMatuka u uH(popMaTuka» pazpaboTaHa B COOTBETCTBHUU
¢ myHKToM 32.1 ®T'OC OOO u peanuzyercsa B 2024-2025 yu.r. B 7-9 kiaccax.

Pabouas nporpamMma pa3paboTaHa y4yUTEIEM B COOTBETCTBUU C IMOJIOKEHUEM O
pabouux MporpaMMmax U OMpeessieT OpraHu3alrio 00pa3oBaTEIbHONU NEATEIbHOCTH
YUHTEJIEM B IIKOJIE M0 JAHHOMY Y4€OHOMY MPEIMETY.

Pabouas nmporpamma yueOHoro mpeamera sisisierca yacteio AOOIT OOO nns
00yyYaroImuXcsl ¢ 3aJePKKOM MCUXUUYECKOTO Pa3BUTHS (BapuaHT 7), ONpeaesonIei:

- COZICpKaHMUE;

- IUTAHUPYEMBbIE PE3yNbTaThl (JTUUHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE);

- TeMaTHUYECKOE TUIAHWPOBAHUE C YYETOM pabodeil mporpaMMbl BOCTIMTAHUS U
BO3MOKHOCTEIO ncnonb3oBanus DOP/LIOP.

[Ipu peanuzauuu MporpaMmbl  KCIOJB3YETCS  CIEAYIOIIEE MaTepuaibHO-
TEXHUYECKOE 00ECIICUeHHE:

- nudpoBas 1abopaTopus 11 MKOJIbHUKOB LleHTpa 00pa3oBaHMs €CTECTBEHHO-
Hay4YHOM HAIpaBJIECHHOCTH «Touka pocray;

- HOyTOyku IleHTpa 00pa3oBaHHs €CTECTBEHHO-HAy4YHOH HaIPaBICHHOCTH
«Touku pocray;

- WHTEpaKkTWBHas IaHenb lleHTpa o0pa3oBaHUsl €CTECTBEHHO-HAYYHOU
HanpasyieHHOCTU «Touku pocTay.



MUHUCTEPCTBO NPOCBEIIEHUA POCCUCKOM ®EJIEPALIUN

MunncrepcTBo oopazoBanust Upkyrckoii odjactu
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AJAIITUPOBAHHASA PABOYASA ITPOTPAMMA

Y4eOHOro Kypca «AJjreopa»

I HeTeﬁ C OTpPAaHUYC€HHBIMH BO3MOKHOCTAMMU 310POBbHA

1 oOygaromuxcs 7 — 9 KJ1accoB

AHrapck, 2024



HOACHUTEJBHASA 3AIIMCKA

[TpuoputeTHBIMH LIETSIMU O0YUYEHHUSI MaTeMaTUKE B 9—9 Kitaccax sBISIOTCS:

* (popmMupoBaHUE LEHTPATHHBIX MAaTEMaTHUYECKUX MOHATHHA (YUCIO, BEIMUYMHA,
reoMerpuueckas  ¢urypa,  IepeMeHHas,  BEpPOSTHOCTb,  (YHKIHUA),
00€eCIeYnBaOIINX MPEEMCTBEHHOCTh M TMEPCHEKTUBHOCTh MaTeMaTHYECKOTO
oOpazoBanus o0yuatomuxcs ¢ 311P;

* noaseneHue oOydawommxcs ¢ 3[IP Ha pocTtymHOM mjis HUX YpPOBHE K
OCO3HAaHHIO B3aMMOCBSI3M MAaTEMAaTUKH M OKPY)KAIOLIEr0 MHpPA, NOHUMAaHHE
MaTE€MaTHUKH KaK YacTU OOIIEH KyJIbTyphl YEJIOBEUECTBA;

" pa3BUTUE WHTEJUIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH OOydaromuxcs c
311P, no3HaBaTenpbHON AKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUM, KpUTUYHOCTH
MBIIUICHUS, UHTEpeCa K U3YUCHUI0 MaTEMAaTHKH;

* (popmupoBaHue (QYHKIMOHAIBHONM MAaTEMaTHYECKOW TI'PAMOTHOCTH: YMEHHUS
pacno3HaBaTh IPOSIBJICHUS  MAaTeMaTHYECKUX MOHATUH, OOBEKTOB H
3aKOHOMEPHOCTEM B pPEalbHBIX JKU3HEHHBIX CHUTYallUsIX U IPU H3YYECHUU
JOPYTUX y4e€OHBIX IPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
(dopMynupoBaTh HUX Ha $3bIKE MaTEeMaTHKUM M CO3[aBaTh MaTeMaTUYECKUE
MOJICNIA, TPUMEHATh OCBOCHHBIM MaTEMaTHYECKUM ammapar sl peuieHUs
PaKTUKO-OPUEHTUPOBAHHBIX  3aJlay, HMHTEPIPETUPOBATH U  OLICHUBATh
MOJIyYCHHbIE PE3YJIBTATHI.

JlocTrkeHne 3TUX Leeil 00ecneuynBaeTcs peIeHHEM CISAYIOIINX 3a/1a4:

* ¢opmupoBath y oOyuarmuxcsi ¢ 3P HaBbiku y4eOHO-TIO3HABATEILHOMN
JESATEIbHOCTH: TUIAaHUpPOBaHHE pPaOOThl, IMOUCK PALMOHAIBHBIX IyTeH ee
BBIIIOJIHEHHUSI, OCYILIECTBIICHNS CAMOKOHTPOJIS;

" CrocOOCTBOBaTh HWHTEIUIEKTyaJIbHOMY pPAa3BUTHIO, (OPMHUpPOBATH KadecTBa,
HEOOXOMMbIE YETIOBEKY ISl TOJIHOLIEHHOM U3HU B COBPEMEHHOM OOIIIECTBE,
CBOMCTBEHHBIE MAaT€MaTHUYECKON JIEATEIBHOCTH: SICHOCTU U TOYHOCTH MBICIIH,
UHTYULUH, TPOCTPAHCTBEHHBIX MPEICTABICHHUM, ClIOCOOHOCTH K MPEOA0TICHUIO
TPYIHOCTEM;

* (opMHpPOBATH KIIIOUEBbIE KOMIIETCHIIMM YYalllMXCAd B paMKax MpPeaMETHOU
obnactu «MaremaTuka U HUHGOpPMaATUKAY;

" pa3BUBATh NOHATHITHOE MbINLIeHUs o0yuatomuxcs ¢ 3I1P;

" OCYHIECTBIJISITH KOPPEKIMIO MO3HABATENBHBIX IpolieccoB oOyuarommuxcs ¢ 3I1P,
HEOOXOJMMBIX [IJI1 OCBOEHHUS NPOrpaMMHOr0 Marepuaia Mo y4eOHOMY
IIpeIMETY;

" [peaycMaTpUBaTh BO3MOXKHOCTb KOMIIEHCALMU 0Opa30BaTENbHbBIX 1e()ULIUTOB
B OCBOEHHUHM IPEIECTBYIONIETO MPOrPpaMMHOT0 MaTepuasa y 00yJarommxcs ¢
3I1P 1 HEeTOCTAaTKOB B UX MAaTEMaTUYECKOM Pa3BUTHH;

" chopmHpoBaTh YCTOWUUBBIA HHTEPEC YUALTUXCS K IPEMETY;

" BBISBIISITH U Pa3BUBATh MATEMAaTUUYECKUE U TBOPUECKHE CIOCOOHOCTH.
OCHOBHBIE JIMHUM COJIEpKaHMUs Kypca MareMaThku B 5—9 kiaccax: «YHucna u

BBIUMCIICHUS», «Anredpa» («Anredpanueckue BbIpAXKEHUS», «YpaBHEHUS W
HepaBeHCTBa»), «DyHkuun», «l'eomerpusi» («['eomerpuueckue ¢Gurypsl u ux
CBOMCTBay», «3MepeHre reoMeTpUuYeCKUX BEIUUUH»), « BEpOSATHOCT U CTaTUCTUKAY.



JlaHHBIC TMHUW Pa3BUBAIOTCS MApaUICNIbHO, KaXK1asi B COOTBETCTBUU ¢ COOCTBEHHOM
JIOTUKOW, OJIHAKO HE HE3aBUCHUMO OJHAa OT JIpyroil, a B TECHOM KOHTAaKTe W
B3aumojieicTBur. Kpome 3Toro, ux o0ObBEIMHAET JIOTMYECKash COCTaBIISAOIIAs,
TPAJAMIIMOHHO TpHUCYIIas MaTeMaTHKE M MPOHMU3BIBAIONIAS BCE MaTEMaTUYECKUE
Kypcbl U couepkarenbHble JuHuM. CdopmymupoBannoe B DenepanbHoM
rocyJapCTBEHHOM 00pa30BaTEbHOM CTaHJIApTE OCHOBHOTO 00IIero 00pa3oBaHMs
TpeOOBaHNE «YMETh ONEPUPOBATH TMOHATHUSAMH: ONpEICICHUE, aKCHOMa, TeopeMma,
JI0KA3aTelIbCTBO; yYMEHHUE pACIO3HABAaTh HWCTUHHBIE W JIOKHBIC BBICKA3bIBAHUS,
MPUBOJNTH TPUMEPHI W KOHTPIPUMEPHI, CTPOUTH BBHICKA3BIBAHUS W OTPUIIAHHS
BBICKA3bIBAaHUI» OTHOCHUTCS KO BCEM KypcaM, a (popMUpOBaHHE JTOTUYECKUX YMECHHM
pacmpezensercs MO BceM rojaaM oOOydeHHsT Ha YpPOBHE OCHOBHOTO OOIIETro
oOpazoBaHus.

Conmepxanne oOpa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTaM
ocBoeHusi DenepanbHoli paboyeil MNporpaMMbl, paclpeiesi€HHbIM 10 ToJaM
oOy4eHHs, CTPYKTYpUpPOBaHO TakKUM O0Opa3oM, YTOObI KO BCEM OCHOBHBIM,
MPUHIMITHAIBHBIM BOMpPOCaM oOOyuyaromuecs oOpallajuch HEOJHOKPATHO, YTOOBI
OBJIAJICHHEC MATEeMAaTHUYECKUMHU TIOHSATHUSMU U  HAaBBIKAMH  OCYIIECTBISIIOCH
MOCIIEA0BATEIHHO U TIOCTYMATEIbHO, C COOMIOACHUEM MTPUHIINIIA TPEEMCTBEHHOCTH, a
HOBBIC 3HAHWS BKJIIOYAINCH B OOIIYI0 CHUCTEMY MAaTEMAaTHYCCKUX TPEICTaBICHUMN
obOyuatomuxcst ¢ 3I1P, pacuupsia u yriyonsis e€, 00pa3ysi IpOUYHbIE MHOKECTBEHHbIC
cBs3u. OOmMe meny u3ydeHus: yaeoHoro npeamera «MaTeMaTrnkay IpeICcTaBIICHbI B
®denepanbHOU paboyeit mporpaMMe OCHOBHOTO 00111er0 00pa3oBaHusl.

Ocob0ennocTu 0TOOpa M aaNTANMH Y4eOHOT0 MaTepuasia

OOyuenue yueOHOMY mpeameTy «MareMaTuka» CTPOMTCS Ha CO3JAaHUU
ONTHUMAJIbHBIX YCJIOBHUH JJI YCBOGHUS MPOrPaMMHOI0 Marepuana 00y4yaroluMHCS C
3I1P. Bonpuioe BHUMaHue yaensercss oT00py yueOHOro MaTepuana B COOTBETCTBHH C
MPUHIUMIIOM JOCTYIHOCTH IpPH COXPaHEHHH oOuiero 0a30BOro ypOBHS, KOTOPBIM
JOJIKEH TI0 COIEPkKAHUIO U 00beMY OBITh aIaTUPOBAHHBIM 17151 oOy4aromuxcs ¢ 311P
B COOTBETCTBUU C HUX OCOOBIMH OOpa3zoBaTelbHBIMU TOTpeOHOCTsIMU. ClenyeT
00JieryuTh OBJIAJICHHE MarepuasioM oOydatomumucs ¢ 3P mocpenctBom ero
JETabHOTO OOBSICHEHUSI C CHCTEMAaTHYECKIM MTOBTOPOM, MHOTOKPAaTHOM TPEHUPOBKH
B INPUMEHEHHUH 3HAHWM, MCIOJb3YysS MPUEMBl aKTyalu3aluu (BU3yaslbHAs OIIOpa,
MaMsITKa).

®denepanbpHas IporpamMma NpeycMaTpUBacT BHECEHUE HEKOTOPBIX U3MEHEHUN:
YMEHBIIEHUE 00beMa TEOPETUYECKUX CBEIACHUI, BHIHECEHHE OT/ACJIbHBIX TEM WJIH
LEJIBIX PA3AesIOB B MaTEPUAIbI ISl 0030PHOr0, 03HAKOMUTEIBHOTO U3YUYEHUS.

Auredpa

B 03HaKOMUTENBHOM IUIAHE PEKOMEHAYETCS H3ydaThb CIEAYIOIIUE TEMBI:
«ppaunoHanbHble yncia. JleiicTBuTenbHbie ynciay, « CpaBHEHUE NEUCTBUTEIBHBIX
yucen, apuMeTHuecKue ACHCTBUS C NEUCTBUTENIbHBIMU yuciaamMuy, «Haxoxnenue
MpUOJIMKEHHBIX 3HAYEHUW KBaJIpaTHOro KopHs», «Teopema Buera», «Pemenus
YPABHEHUU TPETHEU U YETBEPTOM CTEIIEHEHN PA3IIOKEHUEM HA MHOKUTEIN, « DYHKIHSA
y =VX u ee rpaduk», «IlorpemHocTs ¥ TOYHOCTh NPUOIMKEHU», «UeTHble U



HeueTHble QyHKIUn», «Dynkmus y=x"», «DyHknus y= ax?, ee rpaQuk ¥ CBOMCTBA.
I'papuku Gynkuumit y= ax? + n u y=a(x-m)?, «YpaBHEHHE C JBYyMs NEPEMEHHBIMU
ero Tr1paduk», «I'paduueckuii crnocod pelmeHUs CHUCTEMbl  ypaBHEHUI»,
«M300pakeHne 4i1eHOB apu(PMETUYECKON U F€OMETPUUECKON MPOTrpeccuil TOUKaMu
Ha KOOPAMHATHOM TIJIOCKOCTU. JIMHEHHBIH U 3KCIOHEHIMAIbHBIN pocT. CloXKHBIC
ITPOLICHTBD».

Crnenyer yMEHBIIMTH KOJMYECTBO 4YAacOB HAa H3ydyeHHE TeM: «DopMylb,
«Jloka3zaTrenbCcTBO TOXKIECTB», «JIMHEMHOE ypaBHEHUE C ABYMs HEHW3BECTHBIMNY,
«I'padux nuHEHHOTO ypaBHEHHs C IBYMs MepeMeHHbIMWY, «[ paduueckoe pemieHue
JIMHEHHBIX YPaBHEHUI M CUCTEM JIMHEHHBIX ypaBHEHMID», « CBOMCTBA KBaJApaTUUHOU
hyHKIANY.

BricBoOoaMBIIMECS 4Yachl PEKOMEHIYETCS HCIOJB30BaTh: I JIydllen
npopaOoTKu Haubosee BaXKHbIX TeM Kypca: «Pemienue ypaBHeHMit», «Pemenue
cUCTeM ypaBHeHUI», «CoBMecTHbIE JIEHCTBUS ¢ po0simu», «[IpumeHenune cBoicTB
apu(pMETUYECKOTO KBAJIpPaTHOTO KOpHS»; HAa IMOBTOPEHHUE, pEIIEHUE 3ajady,
npeoOpa30BaHKE BBIPAXKEHUI, a TAK)KE HA 3aKPEIIEHUE U3YYEHHOTO MaTepHalia.

IIpumepHble BuABI JesaTeqabHOCTH oOy4yaromuxess ¢ 3IIP, oOycioBiieHHbIE
0co0bIMH  OOpa3oBaTeJbHBIMH  NOTPEOHOCTAMH U o0ecrneYuBalOlIUe
OCMBICJICHHOEC  OCBOCHHE  COAEPKAHMH  O00pPa30BaHUA IO  IpeaMeTy
«MartemaTuka»

Conepxanue BHAOB JesTenbHOCTH oOywarommxcst ¢ 3[IP ompenensieTcss ux
0COOBIMH 00pa30BaTEbHBIMU MOTPEOHOCTAMU. [IOMUMO HIMPOKO HCTIOIB3YEMBIX B
DAOIT OO0 obumx 1715 Bcex 00ydarouuxcsi BUA0B ACSITENbHOCTU CIEAYET YCUIHUTD
BU/JIbI ACSATENBHOCTU CTIEM(PUUHbBIE ISl JAHHOW KaTeropuu J1eTei, ooecrneurnBaronime
OCMBICJIEHHOE OCBOEHHE COJAEpKaHWs O00pa3oBaHUS MO MNPEIMETY: YCHIICHHUE
MPEAMETHO-TIPAKTUYECKON JEATENbHOCTH C AaKTUBU3AIMEH CEHCOPHBIX CHCTEM;
YepeaOBaHUE BUIOB JEATEIIBHOCTH, 3aJCUCTBYIOIIMX PA3JIMYHBIE CEHCOPHBIE
CUCTEMBI; OCBOEHME MaTepHaia ¢ OIOPOM Ha alrOPUTM; «IIOMIArOBOCTh» B U3yUYECHHUU
Marepuana; HCIOJIb30BAHUE JOMOJHUTENBHOW BH3yaJIbHOM OMOPBI  (CXEMBI,
m1a0JIOHbI, OMOpHBIE TaOJIMIBI); PEUYEeBOM OTYET O Tpolecce U pe3yibTare
JIESITeTbHOCTH;, BBITIOJHEHNE CTCIMATBHBIX 3aIaHUi, 00ECIeYNBAIOIINX KOPPEKIIUIO
peryiauuu  y4eOHO-TI03HABATEIbHON JESATENIBHOCTH M KOHTPOJIb COOCTBEHHOTO
pe3yJibTara.

denepanbHasi TEMATHYECKAass U TEPMHUHOJOTHYECKAs JIEKCUKA COOTBETCTBYET
DAOIT O0O.

st obOydarommxess ¢ 3IIP cymiecTBeHHBIM SIBIISIFOTCSL TIPUEMBI  pabOTHI C
JIEKCUYECKUM MaTepuanoM mo mnpeamery. [IpoBoautcs crneumanpHas paborta 1o
BBEJICHUIO B aKTUBHBII CIOBapb 00y4YalOLIMXCSI COOTBETCTBYIOUIEH TEPMHUHOJIOTHHU.
N3yyaemble TepMUHBI BBOJATCS Ha TOJMCEHCOPHON OCHOBE, 00s3aTelbHa
BU3YyalibHAS TOJICPKKA, AITOPUTMBI pabOTHI C OMPEICIICHUEM, OTIOPHBIC CXEMBI IS
aKTyaJlM3alyuyd TEPMHUHOJIOTHUH.



IIpu peanu3anuM nporpaMmbl HCIOJIB3YeTCs CJIeayloliee MaTepualbHO-
TeXHU4YeCKoe odecreyeHne:

- nuposas nadbopatopust 11sl KOIbHUKOB LleHTpa oOpa3zoBaHMs €CTECTBEHHO-
Hay4YHOM HaAIPaBJICHHOCTH «Touka pocray;

- HoyTOyku lleHTpa o00pa3oBaHMsI €CTECTBEHHO-HAYYHOM HANpaBIEHHOCTU
«Touku pocray;

- UHTEpaKkTWBHas mnaHenb LleHTpa 00pa30BaHUsl E€CTECTBEHHO-HAYYHOM
HAIIpaBJICHHOCTH « TOYKH pocTay.

Ilnanupyembie pe3y/ibTaThl 0CBOCHHUSI Y4eOHOro npeamera «MaremaTuka»
HAa YPOBHE OCHOBHOI'0 00111ero 00pa3oBaHus

N3yueHnne wMaTeMaTUKd Ha YPOBHE OCHOBHOIO 001Iero oOpa3oBaHus
HaIpaBJICHO Ha JIOCTHKeHHe oOydarommumucs ¢ 311P TMYHOCTHBIX, METanpeAMETHBIX
Y TIPEMETHBIX 00pa30BaTEIbHBIX PE3YJbTaTOB OCBOCHUSI yU€OHOTO MPEIMETA.

JInuHOCTHBIE PpPe3yJbTATBI OCBOCHHUSI TpPOTrpaMMbl IO MaTEMaTHKE
XapaKTEPHU3YOTCH:

NATPUOTHYECKOE BOCTIMTAHME:

MPOSIBICHUEM MHTEpECa K MPOIUIOMY U HACTOSIIEMY POCCUHCKOM MaTEMaTHUKH,
LIEHHOCTHBIM OTHOLIEHUEM K JOCTHKEHUSIM POCCUMCKUX MAaTEMATUKOB U POCCUMCKOMN
MAaTeMaTUYECKOW IIKOJIbI, K MCIOJIb30BAHUIO ITUX AOCTHXKEHUH B APYTUX HayKax H
MPUKIAAHBIX cdepax;

IrPa’*KIAHCKOE M JYXOBHO-HPABCTBEHHOE BOCIMTAHNE:

TOTOBHOCTBIO K BBITIOJTHEHHUIO O0SI3aHHOCTEH TpakJIaHWHA U pealu3alluu €ro
MpaB, MPEJACTABICHUEM O MATEMATHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3ITUUHBIX
CTPYKTYp, SIBICHUN, TMPOIEAYp TPaKIaHCKOro oOIecTBa (HampuMep, BBIOOPHI,
OTPOCHI), TOTOBHOCTBIO K OOCYXACHUIO JTUYECKUX MPOOJEM, CBSI3aHHBIX C
MPaKTUYECKUM TPUMEHEHUEM JIOCTHXKEHUM HayKh, OCO3HAaHUEM Ba)XHOCTHU
MOPaTbHO-3TUYECKUX MTPUHIIUIIOB B ACSATEILHOCTH YUEHOTO;

TPY/J0BO€ BOCIIMTAHME:

YCTAHOBKOM Ha AaKTUBHOE YyYacTM€ B PEHICHWH NPAKTUUYECKUX 3ajay
MaTeMaTUYECKOW HaMpaBJICHHOCTH, OCO3HAHUEM BAXKHOCTH MATEMaTUYECKOTO
oOpa3oBaHMsI Ha TMPOTSKECHUH BCEH KU3HMU IS YCHEIHOW NpodecCHoHaATbHON
NEATeIbHOCTY W Pa3BUTHEM HEOOXOAUMBIX YMEHUN, OCO3HAaHHBIM BBIOOPOM U
MIOCTPOCHUEM WHIWBUAYAJIbHOU TPAaeKTOPUU OOpa30BaHMS M >KU3HCHHBIX TUIAHOB C
y4ETOM JIMYHBIX UHTEPECOB U OOIIIECTBEHHBIX TOTPEOHOCTEH;

ICTETHYECKOE BOCIIUTAHME:

CIIOCOOHOCTHIO K  OMOIMOHAIBHOMY M ACTETHYECKOMY  BOCHPHUSITHIO
MaTeMaTU4YeCKUX OOBEKTOB, 3ajlay, peNIeHUN, pacCyk IACHUU, YMEHHIO BHICTh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTRBE;

HEHHOCTH HAYYHOI'0 MO3HAHMS:

OpUEHTAlUE B JEATEIIBHOCTM Ha COBPEMEHHYIO) CHUCTEMY Hay4HBIX
MPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSI YEIOBEKA, MPUPOIBI H
oOIecTBa, TMOHMMAaHMEM MAaTEMaTUYECKOW HAayKH Kak cQepbl YeI0BEUYEeCKOU
NEATEIbHOCTU, 3TAloOB €€ Pa3BUTUS U 3HAYMMOCTH [JIsl PA3BUTHUS IUBUJIM3AIUU,



OBJIAJICHUEM S3BIKOM MaTEeMaTHKH M MaTeMaTHUeCKOW KyJIbTYpOWl Kak CpelICTBOM
MO3HAHUS MHpa, OBJIAJCHUEM NPOCTEHIIMMU HaBBIKAMU HCCIIEIOBATEIBCKON
IEATeIbHOCTH,

¢pu3nyeckoe BocCNUTaHUE, (OPMHPOBAHHE KYJbTYPbl 3/10POBbSI H
IMOLMOHAIBLHOTO 0JIArONOJIyYus:

TOTOBHOCTBIO TPUMEHSTh MaTeMaTHYeCKWe 3HAHWA B HHTEpEcax CBOETO
3M0POBbS,  BEICHHS  3J0pOBOro  obpa3za  KM3HM  (3I0pOBOE  IHTAHUE,
cOamaHCHUPOBAHHBIA PEXUM 3aHATHM W  OTAbIXa, peryspHas ¢uznyeckas
aKTUBHOCTbH), C(HOPMHUPOBAHHOCTHIO HABbIKa peQIieKCHH, MPU3HAHUEM CBOETO IMpaBa
Ha OIIMOKY U TaKOTo e IIpaBa Jpyroro 4eloBeKa;

IKO0JIOTHYeCKoe BOCIIUTAHME:

OpUEHTAIMEW Ha MPUMEHEHNE MaTeMaTUYeCKUX 3HAHUHN JJIS pElIeHUs 3a7a49 B
00J1acTU COXPAHHOCTU OKPYXAaroIe cpefibl, INIAHUPOBAHMSI TIOCTYNKOB M OLIEHKH MX
BO3MOXKHBIX IOCIEACTBUM MJI1 OKpYKalllled cpeabl, OCO3HaHHEM IJI00aJIbHOTO
XapakTepa 3KOJOTHYECKHUX IMpoOJIeM U IMyTel UX pelieHus;

ajanTauus K H3MEHAIIMMCH YCJIOBHSM COLMAJIBHON W TPHUPOIAHOI
cpensbl:

TOTOBHOCTBIO K JCMCTBHUSIM B YCIOBHUSIX HEONPEIEIEHHOCTH, IOBBIILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTHUECKYIO ICSTeNbHOCTh, B TOM YHUCIIE
YMEHHE YUUTHCS Y IPYTUX J0JeH, MpuoOpeTaTh B COBMECTHOM AESITENbHOCTA HOBBIC
3HAHUS, HABBIKM ¥ KOMIIETEHITH U3 OMBITA APYTHUX;

HEOOXOJMMOCTBIO B  (DOPMHUPOBAHMM HOBBIX 3HAHMHA, B TOM YHCIIE
dbopMynupoBaTh UAEH, MOHATH, TUIIOTE3bI 00 00BEKTAaX U SBJICHUAX, B TOM YHCIIC
paHee HE W3BECTHBIX, OCO3HaBaTh Je(UUUTHl COOCTBEHHBIX 3HAHUA W
KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE PA3BUTHE;

CHOCOOHOCTBIO ~ OCO3HAaBaThb  CTPECCOBYIO  CHUTYalMlO0, BOCHPHHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI3OB, TpPeOYIOIUNA KOHTPMEpP, KOPPEKTUPOBATH
NpUHUMAEMble pEeHIeHUs U JeUCTBUs, (QOPMYIMPOBaTh U OLEHUBATh PUCKH U
MOCJIEACTBUS, POPMHUPOBATH OIIBIT.

MeTtanpeameTHble pe3yJIbTaThI:

B pesynbrare OCBOCHHS MPOTpaMMbl MO MATEMAaTHKE HAa YPOBHE OCHOBHOTO
oOmero oOpazoBanusi y oOyuwatomerocs ¢ 3IIP  Oynyr chopmupoBaHsl
MeTamnpeIMETHBIE PEe3yIbTaThl, XapaKTePU3YIOIINECs OBJIAJCHIHEM YHHUBEPCAIbHBIMU

MMO3HABaTECIbHBIMHU JICHCTBUSIMU, YHUBEPCAIbHBIMU KOMMYHUKATHBHBIMU
JNEUCTBUSIMUA U YHUBEPCAIBHBIMU PETYISTUBHBIMU ACHCTBUAMMU.

OsJjanenue YHUBEPCAJIbHBIMHA Y4eOHbIMHU NMO3HABATEeJIbHBIMH
JeHCTBUSIMU:

yCTaHABJIMBaTh  NPUYMHHO-CJICACTBEHHBIE CBSA3M B XOJEC  YCBOCHHS
MaTeMaTUYECKOro MaTepuaa;

BBISBJIATh JE(PUITUT JAaHHBIX, HEOOXOIUMBIX ISl PEIICHUS MOCTAaBICHHOMN
3aJ1a4H;

C TMOMOIIBIO YUUTENST BHIOMPATh CMOCOO PEIICHHUS MaTEeMaTUUECKON 3aaduu
(cpaBHMBATh BO3MOYKHBIE BAPUAHTHI PEILICHUS );

NPUMEHSITh M MpPeoOpa3oBbIBATh 3HAKM M CUMBOJIBI B XOJ€ pEIICHUS
MaTeMaTUYEeCKUX 3a/1a4;



YCTaHaBJIMBATh HICKOMOE U JJAHHOE ITPU PEIICHUH MAaTEMaTUYECKOU 3a/1a4u;

MOHUMAaTh W WHTEPHPETHPOBATH WH(POPMAIIUIO PA3TMUHBIX BUAOB U (OPM
MIPEICTABIICHUS;

WUTIOCTPUPOBATH pelllaeMble 3a/1a4u rpaduueCKUMH CXEMaMU;

3¢ (HEKTUBHO 3a1IOMUHATH U CUCTEMATU3UPOBATH HH(POPMALIHIO.

MOHUMATh U UCIOJIb30BAaTh MATEMATHUYECKUE CPEICTBA HATTISAHOCTH (TpaduKH,
auarpaMMbl, TaOJUIBI, CXEMbl W Jp.) Ui WUIIOCTpalluu, HHTEpIIpETaIiH,
apryMEHTAalUu.

OBjiaeHne  YHMBEPCAJIbHBIMM  Y4e0HBIMH  KOMMYHHKATHBHBIMH
JAeHCTBUSIMU:

OpraHU30BBIBATh YYEOHOE COTPYJHUYECTBO M COBMECTHYIO JACSTEIBLHOCTH C
YUYUTEIIEM U CBEPCTHUKAMHU B IIPOLIECCE PELICHUS 3a/1a4;

B3aMMOJICHCTBOBATh M HAXOJUTh OOIIHME CIIOCOOBI pabOThI; paboTaTh B IPyIIIIE:
HaxoJIUTh 00Ilee pelIeHre W pas3pemaTbh KOH(IUKTHI HA OCHOBE COTJIACOBAHUS
no3uuuii W yuéra  MHTEPECOB;  ClymaTh  napTHEpa;  HOpMyIUpOBaTh,
apryMEHTUPOBATh U OTCTauBaTh CBOE MHEHUE;

MPOTHO3UPOBATh BO3HUKHOBEHHE KOHGIMKTOB MPH HAIUYUU PA3HBIX TOUYEK
3peHUs W pa3pemiaTh KOH(JIUKTBI Ha OCHOBE yu€Ta HMHTEPECOB W TMO3UIMHA BCEX
YYaCTHUKOB;

apryMEHTHPOBATh CBOI TMO3UIHAKD W KOOPAWHHUPOBATH €€ C MO3ULUSIMHU
MapTHEPOB B COTPYJHUYECTBE MPU BHIPAOOTKE OOIIEr0 pEeHieHHUs B COBMECTHOM
NEATEIIbHOCTH;

BBITIOJTHSATH CBOKO 4YacTh pabOThI, JOCTUraTh KAa4eCTBEHHOrO pe3yJibTara U
KOOPJIAUHUPOBATh CBOU JIEUCTBUS C APYTMMU YJICHAMU KOMaH/IbL;

OIICHUBATh Ka4€CTBO CBOETO BKJIa/Ia B OOIIUI IPOIYKT.

OBJaieHNe YHUBEPCAJIbHBIMH Y4€OHBIMHU PeryJIsiTUBHBIMHU AeHCTBUAMMU:

CTaBUTh 1I€JIM, BHIOUPATh U CO3/1aBaTh aJITOPUTMBI JIJIsi PEIICHUS Y4eOHBIX
MaTeMaTUYeCKHUX MPo0em;

IJIAHUPOBATh U OCYLIECTBIISTh AEATEIbHOCTD, HANPABICHHYI) HA PELICHUE
3a71a4 UCCIIEIOBATEIBCKOTO XapaKTepa.

dbopMmynupoBaTh W YACp)KMBaTh YyUeOHYIO 3ajady, COCTaBJISATh IUIAH U
MOCJICA0BATEILHOCTD JICUCTBUI;

OCYIIECTBJISITh KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOAUMBIE KOPPEKTUBBI,

KOHTPOJIMPOBaTh  TPOIECC W  pe3yJabTaT  ydeOHOM  MaTeMaTHYeCKON
NEATEIIbHOCTH;

aJIcKBaTHO OIICGHUBATh MPABUJIBLHOCTh WJIM OIIMOOYHOCTH BBHITIOJTHEHUS
y4eOHOM 3amaun, €€ OOBEKTUBHYIO TPYIHOCTh M COOCTBEHHBIE BO3MOXKHOCTH €E€
pelICHHS;

CIMYaTh CHOCOO ACHCTBUS M €r0 pe3yJbTaT C 3aJaHHBIM ITAJIOHOM C IIEJIBIO
oOHapy>KeHUsI OTKIIOHEHUH U OTIMYMM OT 3TAJIOHA.

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH MPHU PEIICHUH Y4eOHOM
3a/1a4H;

MOHUMATh MPUYUHBI, IO KOTOPBIM HE ObUI JOCTUTHYT TPeOyeMbIi pe3yibTaT
NEeSTENBHOCTH, ONPENEIATh MO3UTUBHBIE M3MEHEHUs W HalpaBlIeHHs, TPeOyrolue
nanabHenIen padoThl;



pEeryaupoBaTh Coco0 BhIPAKEHUS SMOLIHIA.
esu n3ydeHust yueOHOro npeamera «Ajareopa»

Anrebpa sIBISIETCS. OJHUM M3 OIOPHBIX KYpCOB OCHOBHOM IIKOJBI: OHA
obecrieunMBaeT M3y4eHUE IPYTrUX ITUCHUIUINH, KaK E€CTECTBEHHOHAYYHOTO, TaK H
T'YMaHUTAPHOTO ITUKIIOB, €€ OCBOCHHE HEOOXOAMMO JIJIsl TIPOJOJIKEHUST 00pa30BaHUS
Y B NOBCEAHEBHOM XHU3HU. Pa3zBuTHe y OOy4aromMXcs HAay4YHBIX MPEJICTABICHUN O
NPOUCXOXKJECHUN U CYIIHOCTH alreOpanyecKux aOCTpakiui, crnocode OTpaKeHUs
MaTEMaTUYECKON HAyKOW SIBIICHUW W MPOIECCOB B MPUPOJIE U OOIIECTBE, POJIH
MaTeMaTH4eCKOr0 MOJEIUPOBAHUS B HAYYHOM TIO3HAHHMM W B  TPAKTUKE
CrocoOCTBYET (HOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUSI U KAYECTB MBIIUICHHUS,
HEOOXOUMBIX JUIsl afanTalid B COBpeMEHHOM ImdpoBoM oOmiecTBe. M3yueHue
anreOpbpl €CTECTBEHHBIM 00pa3oM oO0ecleyuBaeT pa3BUTHE YMEHHUsI HaOJI0JaTh,
CpaBHMBATh, HAXOIAUTh 3aKOHOMEPHOCTHU, TPEOYeT KPUTUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apryMEHTHUPOBaHHO OOOCHOBBIBaTH CBOM JICHCTBUSI U  BBIBOJIBI,
dbopmynupoBaTh yrBepxkaAcHUs. OCBOeHUE Kypca alnreOpbl 00€CIeUUBACT Pa3BUTHE
JIOTUYECKOTO MBIIIJICHUS OOYYarolUXCA: OHM UCIOJB3YIOT JCAYKTUBHBIC W
MHJIYKTUBHBIE PaCCyXACHUsA, 00O0OIIEHUE W KOHKpPETU3alMI0, aOCTparupoBaHUE U
aHajmoruto.  OOydeHue  anrebpe  mOpeAnojiaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITENTbHOM  JIESITEIBHOCTH ~ OOYYaIoOIIMXCs, TO3TOMY  CaMOCTOSITEIbHOE
pelIeHre 3a/ad €CTECTBEHHBIM 00pa3oM SBIISIETCS peaiu3aluei JesiTeIbHOCTHOTO
MIPUHITUIIA O0yYEHHUS.

B ctpyktype nporpammbl yueOHOro mnpeamera «Anredpa» OCHOBHOM IIKOJIbI
OCHOBHOE MECTO 3aHUMAIOT COAEP)KATEIbHO-METOANYECKUE JMHUM: «Yucna u
BBIYHUCIICHUSY; «ANreOpandeckue BBIPAXKEHUS»; «YPABHEHHS U HEPABEHCTBA;
«OyHKIMW». Kaxaasa u3 3Tux coaepkareIbHO-METOANYECKUX JIMHUN Pa3BUBACTCS Ha
MPOTSDKEHUHU TPEX JIET M3YYEHHsS Kypca, €CTECTBEHHBIM O0pa3oM MeperieTasich H
B3aMMOJICUCTBYS C IPYTUMU €ro JUHUAMHU. B Xole u3ydyeHus Kypca o0ydarommmcs
MPUXOJUTCS JIOTUUECKU pacCykaaTh, HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M C ATUM 11€J1eCO00pa3HO BKJIIOUUTH B MPOrPaMMy HEKOTOPHIE OCHOBBI
JIOTUKH, TIPOHU3BIBAIOIINE BCE OCHOBHBIC Pa3/ieibl MAaTEMAaTHYECKOT0 00pa30BaHUs U
CIIOCOOCTBYIOIIME  OBJQJICHUI0O  OOy4YarOIMMHCS ~ OCHOB  YHHBEPCAJIbHOIO
MaTeMaTU4YeCKoro  s3blka. Takum  00pa3oM, MOXXHO  YTBEpXKJIaTh,  4YTO
COJIEP)KATEIIbHOM M CTPYKTYPHOH OCOOEHHOCTBIO Kypca «AJredpa» SIBISETCS €ro
MHTETPUPOBAHHBINA XapakKTep.

Conepxanue nuHHM «Yuciaa W BBIYUCICHUS» CIY>)KUT OCHOBOM ISt
TANTbHEUIIET0 HM3yYeHHUS MATeMAaTHKH, CIIOCOOCTBYET PAa3BUTHIO Y OOYYarONIUXCs
JIOTUYECKOTO MBINIJICHUSA, (OPMUPOBAHUIO YMEHHS TOJIH30BAThCS AITOPUTMaMH, a
TaK)Ke TMPHOOPETCHHUIO MPAKTUUECKUX HABBIKOB, HEOOXOJMMBIX JUIsI TTOBCEIHEBHOM
AKU3HU. Pa3BuTHE MOHATHS O YKCIIE B OCHOBHOM IIIKOJIE CBA3aHO C PAlMOHAIBHBIMU U
UpparMoHaIbHBIMU YUCIaMU, (POpMUpPOBAHHEM TPEACTABICHUM O JEHCTBUTEIHLHOM
qgucjae. 3aBepIlIeHUE OCBOCHHUS YMCIOBOW JIMHUM OTHECEHO K CTaplieMy 3BEHY
o011iero oOpa3oBaHusI.

Copnepskanue IByX alreOpanyeckux JTUHUN — «Anredpandeckue BbIPAKEHUSD)
U «YpaBHEHUSI M HEPABEHCTBA» CIOCOOCTBYET (OPMHPOBAHUIO y OOyYaroUIUXCs
MaTEMaTUYECKOro arrmapara, HeoOXOJUMOTo Jid pelleHus 3ajlad MaTeMaTHKH,



CMEXHBIX MPEIMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ady. B OCHOBHOIl mIkoie
y4yeOHBI MaTepuall TPyHNIUPYETCs] BOKPYI pallMOHANbHBIX BbIpaXKeHUil. Auredpa
JEMOHCTPUPYET 3HAUEHNE MAaTEMAaTUKHU KakK s3bIKa JJIsl IOCTPOCHUSI MAaTEMATUYECKUX
MOJIeIe, ONmUCcaHMs MPOIIECCOB U SBJICHUH pealbHOro mMupa. B 3amaum oOydeHus
anrebpe BXOIAT TakXKe JallbHEHIee pa3BUTHE AaJTOPUTMHUYECKOTO MBIIIICHUS,
HEO0OXOJUMOTr0, B YaCTHOCTH, IS OCBOGHHUS Kypca HH(POpPMATHKH, U OBIAJCHHUE
HaBBIKAMHM JIEAYKTUBHBIX paccyxaeHuid. IIpeoOpa3zoBaHrne CUMBOJBHBIX (HOpM
BHOCHUT CBOHM crnenu(uueckuil BKJIAJ B pPa3BUTHE BOOOPAKEHUS, CIIOCOOHOCTEH K
MaTeMaTHYE€CKOMY TBOPYECTBY.

Conepxxanue (PyHKIMOHAIBHO-TPAPHUUECKON JIMHUU HALIEJIEHO Ha MOJy4YeHHE
IIKOJIbHUKaMH 3HaHUWA O (PYHKUMAX KaK BaKHEHIIEH MaTeMaTWU4eCKOW MOJEIH IS
ONMMCAHUSI U HUCCJIENOBAHMS Pa3HO-OOPAa3HBIX IMPOLIECCOB U SIBICHUI B MPUPOJE H
oOmecTtBe. M3yueHne 3TOro marepualia CrocoOOCTBYET PA3BUTHIO y OOYyHArOUIUXCS
YMEHUS HUCIOIb30BaTh PA3IUUYHbIE BBIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CIIOBECHBIE, CHUMBOJIMYECKHE, Tpauueckue, BHOCUT BKJIaJ B (HOpMHUpPOBaHHE
IPEJICTABICHUN O POJIM MAaTEMATUKH B PA3BUTUN HUBUIN3ALUHN U KYJIbTYPBI.

COILEPKXAHUE YYEBHOI'O ITPEIAMETA «AJITEBPA»
7 KIIACC

Yuciia 1 BIYUCICHUS

JpoOGu OOBIKHOBEHHBIE W JECATUYHBIEC, MEPEXO0J OT OJHON (hOPMBI 3amUCU
npobeit k gpyrou. IloHaTwe palMoHANIBHOTO 4YHCA, 3alUCh, CpPaBHEHHE,
VIOPAOYMBAHUE  PALMOHAIBHBIX  4ucel. ApuMeTHYecCKHEe  JEUCTBUS  C
pauMoOHAIBHBIMU 4YHcClaMU. PerieHue 3amay U3 peasbHOM NMPaKkTUKM HA 4YacTH, Ha
poowu.

CreneHb C HaTypaJbHBIM IIOKa3aTeJeM: OIpeleieHne, MpeoOpa3oBaHue
BBIPAKEHUI Ha OCHOBE ONpEesIeHus, 3aITUCh OOJIBIINX YUCEIL.

[TporeHThl, 3aMUCh NPOIIEHTOB B BUJE IPOOU U IpOOH B BUIE€ IPOLEHTOB. Tpu
OCHOBHBIE 33]1a4 Ha MPOLEHTHI, PEIICHHE 3a/1a4 U3 PEalbHON MPAKTUKU.

[IpumeHeHre  TPU3HAKOB  JIEJIMMOCTH,  PA3JIOKEHWE HA  MHOYKUTEIH
HATypaJbHbIX YUCEN.

PeanbHble  3aBUCMMOCTM, B TOM  4YHclie T@psiMas W oOpaTHas
MPOINOPLUOHATIBHOCTH.

AuredpanvyecKue BbIpaKeHUA

IlepemeHHbIE, YUCI0BOE 3HAYCHUE BBIPAKEHUS C IEpEeMEHHOU. JlomycTumeble
3HauYeHUs NepeMeHHbIX. [IpeacTaBieHre 3aBUCUMOCTH MEXAYy BEIMYMHAMHU B BUJC
dbopmybl. Beruucienus no gpopmyinam.

[TpeoOpa3oBanre OYKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO PaBHBIE BHIPAKEHUS,
npaBmiia npeoOpa3oBaHUsl CyMM U TPOM3BEACHMI, MpaBUia PACKPBITUS CKOOOK U
MPUBEICHUS OTOOHBIX ClaraeMblX.

CBolicTBa CTENEHU C HATYpaIbHBIM [TOKA3aTEIEM.

OpHounensl 1 MHOrowieHbl. CreneHb MHOrowieHa. CioKeHue, BbIYUTAHUE,
YMHOKE€HHE MHOTO4IeHOB. DOpMYJIbl COKPAIEHHOTO YMHOXEHUS: KBaAPaT CyMMBI U



KBazpaT pasHoctu. PopMmyrna pasHOCTH KBaApaToB. PasimoxkeHne MHOTOWIEHOB Ha
MHO>KHUTEJIIH.

YpaBHeHust

YpaBHeHUEe, KOpEHb YpaBHEHHUS, TMpaBuia MpeoOpa3oBaHUs ypaBHEHUS,
PABHOCHJIBHOCTb YPABHEHUM.

JIuHelHOE ypaBHEHHWE C OJHOM TNEPEMEHHOM, YHMCIO KOPHEW JIMHEWHOTO
YpaBHEHUS, PEIICHUE JTUHEHHBIX ypaBHEHUH. COCTaBIEHUE YPABHEHUI 1O YCIOBHIO
3amaun. Pemenune TeKCTOBBIX 3a/1a4 ¢ MIOMOLIBIO YPABHEHUM.

*JIuHelHOE ypaBHEHHUE C ABYMS NEPEMEHHBIME U €10 Tpaduk L. Cucrema AByx
JVHEWHBIX YPAaBHEHHWW C JBYMs IIEpEMEHHBbIMU. PelleHne cHucreM ypaBHEHUU
C0COOOM TOJICTaHOBKH. [IprMephl pelieHrs TEKCTOBBIX 33]1ad C MOMOIIBIO CUCTEM
YpaBHECHUM.

DOyHKUMH

Koopaunara Touku Ha npsimoil. UncinoBsle TPOMEXKYTKU. PaccTosiHue mMexmay
IBYMs TOYKAMU KOOPAHUHATHOUN MPSIMOil.

[IpsimoyronbHas cucremMa koopauHat, ocu OX m Oy. Abcumcca U opauHaTa
TOYKM Ha KOOPAMHATHOW IIocKOCTH. [IpuMepsl rpadgukoB, 3aJaHHBIX (HOpMYTIaMHU.
Yrenue rpauKoB peabHBIX 3aBUCUMOCTEH.

[Tonarue ¢pyukuuu. 'paduk ¢pynkiumu. CoiictBa dyHkimil. JInnelinas GyHKims,
e€ rpaduk. I'papuk dynkmuu y = kx + b. *I'paduueckoe pereHue ITMHEHHBIX
ypaBHEHUI U CUCTEM JIMHEWHBIX YpaBHEHUN™.

8 KJIACC

Yucaa v BIYUCTICHUS

KBagparueiii kopenb u3 uucna. *llonstue 00 wuppanvoHATBLHOM YHCIIE.
JlecsiTuuable TPUOTMKEHUST UPPAMOHANTBHBIX uncen™. CBONCTBA apr(PpMETHIECKUX
KBaJPAaTHBIX KOPHEN U MX MPUMEHEHHE K TPEoOPa30BaHUIO YHCIIOBBIX BBIPAKEHUN U
BBIUMCIICHUAM. *J[eHiCTBUTEIbHBIC YHCIA™.

CreneHb C LeIbIM TOKa3aTeseM u €€ cpoiicTBa. CTaHgapTHAS 3aUCh YUCTA.

AJsredOpanvyecKue BbIPaKeHU

KBagpaTHblil TpEéxuiieH; pa3oKeHUe KBaJAPATHOTO TPEXUIeHAa HA MHOXKHUTEIH.

Anrebpandeckas ApoOb. OCHOBHOE CBOMCTBO aireOpamveckoil Ipoowu.
CrnoxeHve, BBIUUTAHUE, YMHOXXCEHHUE, JeJeHHE  allreOpaudeckux  JIpoOeil.
PanronansHbie BRIpaXKEHUS U UX TPE0Opa3OBaHKE.

YpaBHeHUS U HEPABEHCTBA

KBaapatHoe ypaBHeHHe, (opMyiia KOpHEH KBajpaTHOTO ypaBHeHUs. * Teopema
Buera*. Pelienue ypaBHeHUM, CBOASIIMXCS K TUHEHHBIM U KBaapaTHbIM. [IpocTeiimue
JIPOOHO-paAIMOHAIBHBIC YPABHCHHUS.

*T'padmueckass UHTEpHIPETAIlMS YPABHCHUIA C JBYMSI MEPEMEHHBIMU M CUCTEM
JUHEWHBIX YypaBHEHUM C JByMs mnepeMeHHbIMU™. [Ipumepbl pemieHusi cuctem
HEJIMHEWHBIX YPaBHEHUM C IBYMS IEPEMECHHBIMH.

Pemenne TeKCTOBBIX 33724 anreOpandecKuM CIIOCOOOM.

1 3neck u nanee * * 0603HAYEHB! TEMBI, H3ydeHHE KOTOPHIX IIPOBOIUTCS B 03HAKOMHUTEILHOM IaHe. Ileqaror
CaMOCTOSTENILHO OTpeessieT 00beM U3y4aeMOro MaTepHana.



UucnoBble HEpAaBEHCTBA M UX CBOMCTBA. HepaBeHCTBO ¢ OQHOM NMEPEMEHHOM.
PaBHOCUIIBHOCTH HeEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucreMbl TMHEMHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM.

DOyHKIUU

[Tonsitue Gpynkuuu. OOIaCTh ONPEAECTECHUS U MHOXKECTBO 3HAUCHUHN (DYHKITUH.
Crioco0Onl 3aaHus PYHKIUH.

I'paduk ynxkumnu. Yrenue cpoiicTB QyHkimu mno e€ rpaduxy. [Ipumepst
rpadukoB QyHKINN, OTpaKAIOIIUX PEANIbHbIEC MPOIIECCHI.

OyHKIMH, ONKCHIBAIOIIME TNPSIMYHO M OOpaTHy:0 HIpPOINOPLUOHAIBHBIE

3aBUCMMOCTH, uX rpapuku. Pymkmum Yy = X5, Yy = X3,y = /X, y = -

*I'paduueckoe perieHre ypaBHEHUN U CUCTEM YpaBHEHUIT™.

9 KJIACC

Yuciaa 1 BBIYUCTICHUSA

PaunonanbpHble yncia, *UppalOHANIbHbBIE YKCa, KOHEYHbIE U OECKOHEUYHbIE
JeCATUYHbIE ApoOH. MHOKECTBO JIEMCTBUTENBHBIX YHCEIl; JCHCTBUTENbHBIE YHCIIA
KaK OECKOHEYHbIE JeCATHYHbIE poOu. B3auMHO 0JJHO3HAUHOE COOTBETCTBUE MEXKTY
MHOKECTBOM JICCTBUTEIIBHBIX YUCEI U KOOPAUHATHOU IPSAMOM.

CpaBHeHME  JEMCTBUTEIBHBIX  4YMCEN, apudmeTuyeckue JeHCTBUS €
JNEHUCTBUTEIbHBIMU YACIAMU™.

Pasmeppl OOBEKTOB OKpYKAIOLIEro MHUpa, JUIMTEIBHOCTh IPOLIECCOB B
OKpPY’KaIOILEM MUPE.

[Tpubnnk€HHOE 3HAYEHUE BEIMYUHBI, TOYHOCTh NpUOIKeHus. OKpyrieHue
yucell. [Ipuknaka u oueHka pe3yiabTaToB BBIYUCICHUN.

YpaBHeHMs U HEPAaBEHCTBA

JluneniHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOISIIUXCA K JIMHEWHBIM.

KBagpaTHoe ypaBHeHue. PemieHne ypaBHEHWH, CBOASUIMXCS K KBAJPATHBIM.
bukBanpatHoe ypaBHeHue. *IIpumepbl pelieHus YpaBHEHHM TpeTbed U 4eTBEPTOM
CTETEeHEH pa3I0KeHUEM Ha MHOKUTEIN™.

Pemenne JIPpOOHO-pallMOHATBHBIX YPaBHEHU.

Pemenne TeKCTOBBIX 3a71a4 anreOpandeckuM METOIOM.

VYpaBHeHue ¢ IByMsl MEepeMEHHbIMU U ero rpaduk. Pemienue cucrteM AByX
JIMHEMHBIX YPaBHEHUM C IBYMsS NEpEMEHHBIMU. PerieHune cucreM AByX ypaBHEHUH,
OJIHO W3 KOTOPBIX JIMHEHHOE, a JApyroe — BTOpoMl cTemeHW. [ 'paduueckas
MHTEPIIPETALNs CUCTEMBl YPABHEHNUN C IBYMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

PemieHrne JMHENHBIX HEPABEHCTB C OJHOM IlepeMeHHOW. PemeHune cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW nepemeHHoW. KBaapaTHele HepaBeHCTBaA.
I'paduueckass uHTEprpeTandss HEPAaBEHCTB W CUCTEM HEPABEHCTB C JBYMS
MIEPEMEHHBIMHU.

DOyHKIUU

KBagparuunas ¢ynkuusa, e€ rpapuk u cpoiictBa. [lapabona, KOOpAUHATHI



BEPIIUHBI TapadoJibl, OCh CHMMETPHH MapadoJIbl.
I'paduku QyHKLMIA: y = kx, y = kx + b, y = X,
y = O,y =—E” 1 UX CBOMCTBA.

YucsioBbIe MOCI€I0BATEILHOCTH U MPOTPeCcCUM

[loHaTrie YMCIOBOM MOCIENOBATEIBHOCTH. 3aJaHue IOCJIeI0BaTeIbHOCTH
peKyppeHTHOH hopMyIioi u GopMysI0il N-To WiIeHa.

Apudmernueckas W reomeTpuueckas mporpeccund. DopMynbl N-ro YIeHa
apu(pMeTUYECKON U TeOMETPUUECKON MPOTrPeCcCHii, CyMMBI TIEPBHIX N YJICHOB.

*Nzo0paxenrue 4YiICHOB apU(METHYCCKOM W T'e€OMETPUYECKON IMPOTpPeCcCHid
TOYKaMHU HAa KOOPJAMHATHOW IUIOCKOCTU. JIMHEWHBIM U SKCIIOHEHUHUAIBHBIA POCT.
Cno>xHble TPOLIEHTHI™.

IHJIAHUPYEMBIE TIPE/IMETHBIE PE3YJ/IBTATBI OCBOEHUA
YYEBHOT O IPEJJIMETA «AJI'EBPA»

OcBoeHne y4yeOHOTO mnpenmera «Anredpa» Ha YpOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMsl JODKHO OOecnedyrBaTh JOCTHXKEHHE CIEIYIOUUX MPEeIMETHBIX
0o0pa30BaTeNbHBIX PE3YIbTATOB:

7 KIIACC

Yuciia 1 BIYUCICHUS

BbimonHsATh, coderas yCTHbIE U NHCbMEHHbIE NPUEMBI, apUPpMETHUECKHE
NEUCTBUA C PAllMOHAIILHBIMU YHCIIAMH.

HaxoauTh 3HayeHWs YHUCIOBBIX BBIPAKEHUN; MPUMEHATH pa3sHOOOpa3HbIE
cocoObl M TPUEMBI BBIUMCIEHUS 3HAYEHHH JPOOHBIX BBIPAKEHUN, COAEpPKALIUX
OOBIKHOBEHHBIE U JIECSITUYHBIE APOOH.

[lepexoguTh OT onHOM (OPMBI 3aMMHUCH YUCEN K JIpYyroil (mpeoOpa3oBbIBATH
JNECATUYHYIO IpoOb B OOBIKHOBEHHYO, OOBIKHOBEHHYIO
B JIECATHUYHYIO, B YaCTHOCTU B OECKOHEUHYIO NECATHUYHYIO IpoOb). CpaBHMBATh U
YIOPAI0YMBAThH PALIMOHATBHBIE YUCIIA.

OKpyIJISTh YKcIIa.

BBINOMHATS NPUKUIKY U OLIEHKY PE3YyJIbTaTa BBIYMCIIEHUH, OLICHKY 3HAYEHUHN
YU CJIOBBIX BBIPAKECHUMU.

BBINTONHATE AEUCTBUS CO CTENEHSMHU C HATypaJbHBIMH IOKa3aTeasiMu (C
OTIOPOH Ha CIIPaBOUYHYIO HH(POPMAIHIO).

[IpuMeHsTh MPU3HAKKU AETUMOCTH, Pa3JIOKEHUE HA MHOKUTEIN HATYpPaIbHBIX
qucell.

PemaTte mnpocreiiue NpakTUKO-OPUEHTUPOBAHHBIE 3a/laud, CBSI3aHHBIE C
OTHOUIEHUWEM  BEJIIMYMH,  [PONOPUUOHAIBHOCTHIO  BEJIUYMH,  IPOLIEHTAMU;
MHTEPHPETUPOBATH PE3yJIbTaThl PELICHUS 3a]a4 ¢ YYETOM OTPaHUYEHUH, CBSI3aHHbIX
CO CBOWMCTBaMH pPacCMaTPUBAEMbBIX OOBEKTOB.

AsredpanvyecKue BbIpaKeHUs

OpueHTUpOBaTbCd B NOHATHAX U ONEpPUpPOBaTh Ha 0a30BOM YpOBHE
anreOpanyecKkor TepMUHOJIOTHEN U CUMBOJIMKOM.



Haxonute 3HayeHHs OyKBEHHBIX BBIPAKEHHM MpPU 3aJaHHBIX 3HAUYEHUAX
NEPEMEHHBIX.

BoInonHITh MpeoOpa3oBaHus 1EJI0r0 BhIPAXKEHUS B MHOTOUJIEH MPUBEICHUEM
MOJIOOHBIX CJIAraeMbIX, PACKPBITHUEM CKOOOK.

BBITTONHAT YMHOKEHHE OJIHOWIEHAa HAa MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOYJIEH, MPUMEHATH (POpPMyIIBI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTHU (C OMOpOn
Ha CIPaBOYHYIO0 HH(GOPMAIIHUIO).

OCyIIECTBIIATh PA3JIOKEHUE MHOTOYWIEHOB HA MHOXUTEIM C IOMOIIBIO
BBIHECEHUS 32 CKOOKU OOIIEro MHOXKHUTEIIS, TPYNIUPOBKHU CIAraeMbIX, PUMEHEHUS
(bopMyJ1 COKpAIIEHHOTO YMHOKEHHUS (C OMOPOM Ha CIPABOYHYIO HH(POPMAILIHIO).

[TpumensTh npeoOpazoBaHMsi MHOTOWICHOB ISl PEIICHUS pa3JIMYHBIX 3a/1a4 U3
MaTEMaTHKH, CMEKHBIX TIPEMETOB, U3 PEATbHOM MPaKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEH C HATypaJbHBIMH IOKa3aTEsIMH IS
npeoOpa3oBaHus BEIPAXKEHUH (C OMOPOM Ha CIIPaBOYHYIO HHPOPMAIIHIO).

YpaBHeHNs 1 HEPABEHCTBA

Pemarps nuHelHblE ypaBHEHHs C OJHON INEpEeMEHHOW, NPUMEHss IpaBHIia
nepexo/ia OT UCXOIHOTO YpaBHEHUS K paBHOCUIbHOMY eMmy. [IpoBepsTsh, siBisieTcs iu
YHCIIO KOPHEM YpaBHEHHUS.

WmeTs mpencraBieHHe O rpapuuecKuX METOAaX MpH PELICHUH JIMHEWHBIX
YPaBHEHUH U UX CHCTEM.

[Tonbupate mnpuMepsl Tap YKCEd, SBISIONIMXCA pEIICHHEM JHMHEHHOTO
YPaBHEHUS C IBYMsI IEPEMEHHBIMH.

CTpouTh B KOOPAMHATHON TUIOCKOCTU TpaduK JIUHEWHOTO YPaBHEHUS C JIBYMS
MEPEMEHHBIMU; TOB3YICh TPaQUKOM, TPUBOIUTEH PUMEPHI PEUICHUS YPaBHEHHUS.

Pemarb cucteMsl IByX JIMHEHHBIX YpaBHEHUI C JBYMs [EPEMEHHBIMHU, B TOM
qucie rpaguyecku (¢ onopor Ha aifTOPUTM YUEOHBIX IEUCTBUIA).

CocTaBnsaTh (1MOCI€ COBMECTHOIO aHald3a) W peuiaTh JIMHEWHOE ypaBHEHUE
WIA CUCTeMY JIMHEHHBIX YPaBHEHMI TO YCJOBHIO 3a/ladyd, WHTEPIPETHPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4M MOJTYYEHHBIN pe3ynbTar.

Koopaunarsel u rpagpuku. @yHKumuu

N300pakatb HA KOOPJAMHATHON MPSMOM TOYKH, COOTBETCTBYIOLIUE 3a/IaHHBIM
KOOpJMHATaM, JIy4d, OTPE3KU, MHTEPBAJIbI; 3aIMCHIBATh YHUCIOBBIE MPOMEKYTKH Ha
anreOpanyecKkoMm si3bIKe.

OTmeuaTh B KOOPJIMHATHOM IJIOCKOCTH TOYKHM IO 33JaHHBIM KOOpJIUHATaM;
cTpouTh rpaduku TuHEHHBIX GyHKIMA. CTpouTh Tpaduk hyHKINH y = kX + b.

OnucelBaTh C TMOMOILIBIO (YHKIUH M3BECTHBbIE 3aBUCHMOCTH MEXIY
BEJIMUYMHAMHU (110 aJNrOpUTMYy Y4EOHBIX NEHUCTBUM): CKOPOCTb, BPEMs, PAaCCTOSIHUE;
1[eHa, KOJIMYE€CTBO, CTOMMOCTD; TPOU3BOJUTEILHOCTD, BpEMS, 00bEM pabOTHI.

Haxonutb 3HaueHre GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crmocoOd MpeACTaBICHUS W aHamu3a WHOOpMaIuy;
U3BJIEKATh U UHTEPIPETUPOBATH MH(POPMALIMIO U3 TpaUKOB peajbHBIX MPOLECCOB U
3aBUCUMOCTEM.



8 KJIACC

Yuciaa 1 BBIYUCTICHUSA

Hcnonp30BaTh HadyaJbHBIE IIPEACTABICHHUS O MHOKECTBE JIEMCTBUTEIBHBIX
qrceN JUIsi CPaBHEHUS, OKPYIJIEHHS M BBIYUCICHUN; M300pa)kaTh JCHCTBUTEIbHBIC
YHUCJIa TOYKaMU Ha KOOPAWHATHOU MPSMOU.

[IpumMeHsATh TOHSATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS; HAXOIUTh
KBaJIpaTHbIE KOPHHU, HCHOJIb3YySd MPU HEOOXOJMMOCTH KaJbKYJSITOP; BBINOJHATDH
npocTerime TpeoOdpa3oBaHUsl BBIPAKEHHUM, COAEpKAUIUX KBaJpaTHbIE KOPHH,
VICTIOJIB3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJBIIMX U MajbIX YHUCEN C MOMOUIBIO JECATUYHBIX
npoOeii u creneHelt yucna 10.

AJsiredOpanyecKue BbIPaKeHUA

[IpyMeHATh TOHSATHUE CTENEHW C LEJIbIM  I0Ka3aTelIeM, BBINOJIHIThH
npeoOpa3oBaHus BBIPAKEHUN, COAEpKALLUMX CTENEHW C LENbIM IoKa3zareneMm (c
MCIIOJIb30BAaHUEM CITPAaBOYHON WH(MOPMAITUH).

BBITIONHATE HECHOXKHBIE TOXKJIECTBEHHBIE MPeoOpa3oBaHUs palMOHATBHBIX
BBIPOKECHUM HAa OCHOBE IMpaBWJI JIEUCTBHUM HaJ] MHOTOWIEHAMHU M alreOpandecKUuMHU
TPOOSIMH.

PacknanpiBaTh KBagpaTHBIN TPEXUIEH HA MHOKHTEIIH.

[IpumensTh nmpeodpa3oBaHus BHIPAKEHUM JJIs pEUICHUs Pa3IMYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXKHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHMs U HEPAaBEHCTBA

Pemate nuHeliHble, KBaJpaTHbIE ypaBHEHUS (C MCIOJIb30BAHUEM CIIPABOYHOMN
uH(OpMaIMK) U pallMOHANIbHBIE YpPAaBHEHHS, CBOMSIIMUECS K HUM, CHCTEMBI JBYX
YpaBHEHUH C ABYyMS IEPEMEHHBIMHU.

[IpoBOANTE MPOCTEUIINE HWCCIEAOBAHUS YPABHEHHU M CUCTEM YpPABHECHUU, B
TOM YHCJIE C IPUMEHEHHEM TpauuecKux npeacTaBieHui (yCTaHaBIMBATh, UMEET JIH
YpaBHEHUE WM CUCTEMa YPAaBHEHHMU pEUICHUs, €CIIM MUMEET, TO CKOJbKO, U Mp.) C
OTIOPOM Ha aJTOPUTM YUEOHBIX JICUCTBUMH.

[lepexoguTh OT ciOBECHON (HOPMYIMPOBKM 3ajauyu K €€ anreOpandyeckoi
MOJEIN C TOMOIIBIO COCTABJIEHUA YPABHEHHUS WJIM CHCTEMBI YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ1a4y MTOJTYYEHHBIN PE3YIIbTAT.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJII CPABHEHUS, OLICHKH; PEIIATh
JTUHEHHBIC HEPABEHCTBA C OJHOW MEPEMEHHON M MX CHUCTEMBI; 1aBaTh TpaduyuecKyro
WJUTIOCTPALIMIO MHOKECTBA PEIICHUN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUMH

OnepupoBath Ha 0a30BOM ypOBHE (YHKUHMOHAIbHBIE TIOHATHS U SA3BIK
(TepMHHBI, CUMBOJHMYECKHE OOO3HAUEHHUA); ONpPENeNsATh 3HAuYeHHE (PYHKUIUU IO
3HAUYEHHIO apTyMEHTa; ONPEAEISITh CBOMCTBA PYHKIMHU IO €€ rpaduKy.

CTpouTh rpaduKu dIeMeHTapHbIX QyHKMi Buga , Y = X2, Yy = x5, y = [ ,

Y= -, OIKCHIBaTh CBOMCTBa uYWCIOBOW (QyHKIMM 1Mo €& rpaduky (mpu
0

HEO0OXOAMMOCTH C HAIPABJISIIOLIEN TOMOILBIO).



9 KJIACC

Yuciaa 1 BBIYUCTICHUSA

CpaBHUBATH U YHIOPSAOUUBATH PAlMOHATBHBIE U HPPALIMOHAIIBHBIC YHUCIIA.

BoinonsaTs apudmeTrnueckue IeUCTBUS ¢ PallMOHATIHBIMU YHCIAMU, cOYeTast
YCTHBIE W TNHCHbMEHHBIE MPUEMBI, BBIOJIHATH BBIYUCIEHUS C UPPALUOHAIBHBIMHU
YUCIIAMHU.

HaxoauTe 3HaueHUs CTENEHEN C UEIbIMU MMOKA3aTeISIMU U KOPHEN; BBIUYNCIATD
3HAYECHHS YUCIIOBBIX BBIPAKCHUMN.

OKpyrJisiTh  ICUCTBUTENBHBIC YHWCIA, BBIMOJHATH MPUKHUAKY pe3yJibTaTra
BBIUHCJICHU, OLICHKY YMCIJIOBBIX BBIPAKECHUU.

YpaBHeHUS U HEPABEHCTBA

PemaTe 1MHENHBIE U KBAAPATHBIE YPABHEHUSI, YPABHEHUSI, CBOJSIIIMECS K HUAM,
pocTelime ApoOHO-pallMOHAIbHBIC YPABHEHHUS.

Pemate mnpocreiiine CUCTEMbl ABYX JIMHEWHBIX YpPAaBHEHUUW C JIByMs
IIEPEMEHHBIMU W CHUCTEMBI JBYX YPaBHEHUU, B KOTOPBIX OJHO YpPAaBHEHUE HE
SBJISICTCSI JIMHEWHBIM (110 BU3yaJIbHOM OTIOPE).

Pemate mnpocreiiiiiie TEKCTOBBIE 3a/lauyd  aJreOpanueckuM CIocoooM ¢
IIOMOILIBIO COCTABJICHUS YPAaBHECHUS WJIM CHUCTEMBl JBYX YPaBHECHUH C JByMs
[IEPEMEHHBIMU.

[IpoBOAUTE MPOCTEUIINE HUCCIEAOBAHUS YPABHEHHM U CUCTEM YpPABHECHUU, B
TOM YHUCJIe C TPUMEHEHHEM rpaduuecKuX MpeacTaBiIeHU (YCTaHABIMBATh, UMEET JIU
ypaBHEHHUE WM CUCTEMA YPaBHEHUH PEIICHUS, €CIIM UMEET, TO CKOJIBKO, U TIp.).

Pemiate nuHEHBIE HEpPaBEHCTBA, KBaJApaTHbIE HEPABEHCTBA; H300pakaTh
pEIlICHUE HEPABEHCTB HAa YMCJIOBOM NPSIMOW, 3alUCHIBATH PEUICHUE C MOMOIIBIO
CHMBOJIOB.

PemaTe cuctembl TMHEMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOIIINE
KBaJpaTHOE HEPABEHCTBO; U300pakaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YHCIIOBOM
MPSAMOM, 3aIIUCBIBaTh PELICHUE C IOMOIIBI CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELICHUHN PA3IMYHbIX 331a4.

DOyHKIUU

Pacnio3naBath (QyHKIMM U3y4eHHBIX BHAOB. [loka3piBaTh CXeMaTHYECKU
pacIoJIOKEHUE HA KOOPIWUHATHOW IUIOCKOCTH TpadukoB (yHKimi Buma: Y = KX,

y=kx+bh,,y=a2+bx+c,y=x3y =0,V =D—Ta 3aBUCUMOCTH OT 3HAYCHUIA

K03(PUIIMEHTOB; ONKUCHIBATH CBOMCTBA (DYHKIUH.

Crpouth W H300paxaTh CXEMAaTUYECKH TpaUKy KBaJIpaTUUYHBIX (DYHKIIUH,
OIUCHIBAaTh CBOMCTBA KBAIPAaTUUHBIX (DYHKIMH MO UX rpaduxam.

Pacno3naBaTh KBagpaTuuHyro QyHKIUIO 1O (opMysie, TPUBOAUTH IMPUMEPHI
KBaJApaTUYHBIX (DYHKLIMHA U3 peaibHOM XKU3HU, GUBUKH, TEOMETPHH.

Yucii0Bble MOCTECAOBATEIBLHOCTH U NIPOTPECCHH

Pacno3naBaTh apumMeTHUECKyI0 U TEOMETPUUYECKYIO TPOTPECCUH MPU PA3HBIX
crnoco0ax 3aJaHusl.

BbImonHAT  BBIYHCIAEHUS C  HCHOJb30BaHHMEM (opMmyn N-ro  dieHa
apu(MeTUYeCKO M TeOMETPUUECKOW MPOTPECCHl, CYMMBI MEPBBIX N WIEHOB (C
OTIOPOH Ha CIIPaBOYHYIO HH(POPMAIHIO).



Pemate 3amaum, CBS3aHHBIE C YHCIOBBIMHU TOCJIEAOBATEILHOCTSIMU, B TOM
qyClie 33aJa4d W3 PeaJbHOW JKU3HU (C MCIOJIB30BaHHUEM KalIbKyJIATOPA, HU(POBBIX
TEXHOJIOTHIN).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosun4yecTBO 4acos DJIeKTPOHHbIE Peanm3zanusi nporpaMmmsl
Ne HanmeHnoBaHue pa3aesioB 1 K (uudgposbie) BOCIIMTAHUS
n/n TeM MPOrpaMmMbl Bceero o;lTpo.anme oOpa3zoBarTejibHbIE
padoThI pecypesI
1 Yucia 1 BEIYUCIEHUS. o5 1 bubmuorexa IIOK dopmupoBaHue BVCTGTI/I‘IGCKOﬁ KYJIBTYPbI
PanuonanpHbie uncia https://m.edsoo.ru/7f415b90 | Ha OCHOBE POCCUUCKUX TPaIUIIMOHHBIX
56 OK JIyXOBHBIX IIEHHOCTEH, MPUOOIIICHUE K
2 AnreOpandecKkre BhIpaKESHUS 27 1 " J.IHOTeKa 1 Jy4IEM 00pasiaM OTeYeCTBEHHOTO 1
https://m.eds00.ru/7f415b90 | yuposoro uckycersa
3 20 1 BI/I6HI/IOTeKa HOK - Boctiuranue YBaXCHUA K TPyAY,
YPaBHEHHA 1 HCPABCHCTBA https://m.edso0.ru/7f415b90 | TPYAIILAMCS, pe3yibTaTaM Tpyaa
(cBOETO M IPYTHX JIFOJIEH)
4 Koopaunats! u rpaduxmu. 24 1 bubnuoreka LIOK - POPMUPOBAHHE HKOIOTHIECKOI
CDyHKHI/H/I ht'[DS//medSOOFU/7f4l5b90 KYJBTYpbI, OTBETCTBEHHOTO, 6epe)KH0r0
. S0 5 1 Bu6amnoreka LIOK OTHOILEHUS K IIPUPOJE, OKPYKAFOIIEH
IT
OBTOPCHHE I 0DOBIIEHHE https://m.edsoo.ru/7f415b90 | “PAC
- Bocrinranune CTPEMIJICHUA K TIO3HAHWTO
OBUIEE KOJIMYECTBO YACOB I1O ce0st U APYTUX JHOAEH, IPUPOIBI U
[IPOrPAMME 102 > obmectsa




8 KJIACC

KoaudecTBO 4acoB

Peanm3anusi nporpaMmmsl

Ne HaumenoBanue pa3eioB u JJleKTpoHHbIe (HudpoBbIe
P Konrtpoasnbie P (mupp ) BOCIATAHMS
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE pecypchl
padoThI
1 Yuciia 1 BBIYUCICHUS. 15 bu6mmoreka [IOK DOpMUPOBAHHE ICTETUUECKON
KBaaparneie KopHH https://m.edsoo.ru/7f417af8 KyIBTYPEI Ha OCHOBC
POCCHICKUX TPaAUIMOHHBIX
, ‘él/lcna Y BBIYHCIICHUS. , BuGmorexa LOK JIYXOBHBIX LIEHHOCTEH,
TCTICHD € HEBIM https://m.edsoo.ru/7f417afg8 MPHOOMICHHE K JIyHIIIAM
[10Ka3aTeyIeM 00pasmamM 0TeueCTBEHHOTO 1
MHUPOBOT'O UCKYCCTBa
5 BA;:FZ(E?;:CIIZI;Z - . i Bu6mmorexa LIOK - Bocriutanue yBaykeHus K
p ' P https://m.edsoo.ru/7f417af8 TpyAy, TPy AAIHMCA,
TpEX1ICH pe3yibpTaTaM Tpyaa (CBOEro u
Anre6panyeckue ApYTHX JHO7EH)
P bubnuotexa [JOK - ®opMHUpOBaHUE
4 BBbIPAKECHUSI. 15 1 ) .
Anreh 5 https://m.edsoo.ru/7f417af8 5KOJIOTHYECKON KyJIBTYPBI,
JITcbpantceKa Apook OTBC€TCTBCHHOI'O, GepexcHoro
5 YpaBHEHUS U HEPABEHCTBA. 15 1 bubnuotexa [JOK
KBanpatHsle ypaBHeHUs https://m.edsoo.ru/7f417af8
6 YpaBHEHUS U HEPABEHCTBA. 13 bubnuotexa [JOK
Cucremsl ypaBHEHUM https://m.edsoo.ru/7f417af8
7 YpaBHEHUS 1 HEPABEHCTBA. 12 1 bu6mmoreka [IOK
Hepasencrsa https://m.edsoo.ru/7f417af8
3 Oynkiuu. OCHOBHBIE 5 bu6mmoreka [IOK
MTOHATHS https://m.edsoo.ru/7f417af8
9 Oyukuuu. Yucnossie 9 bu6nuoreka [IOK
GbyHKIUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
10 I1 6 1
OBTOpEHHE 1 0000mIeHHe https://m.edsoo.ru/7f417af8




OBIIEE KOJIMYECTBO HACOB 10
I[TPOI'PAMME
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9 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE Peanuszauus mporpaMmmbl
Ne HaumeHoBaHue pa3aesioB U (uudposbie) BOCIIUTAHUA
KoHTpoJsbHbIe
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI
pecypchbl
1 Yucna 1 BEIYUCICHUS. 9 bubmuorexa [IOK dopMHUpOBaHKHE ICTETUIECKON
JleficTBUTENBHBIE YHCIIA https://m.edsoo.ru/7f419d08 KyJIbTYpbI Ha OCHOBE POCCHHCKHIX
TPAAULUOHHBIX T1YXOBHBIX
YpaBHeHUS U Hepa}feHCTBa- Bu6suorexa [OK [ICHHOCTEH, MPUOOIICHUE K JTY4IIINM
2 YPaBHEHHs ¢ O1HOM 14 . https:/m.eds00.ru/7f419d0g | ©OPA31aM OTCYCCTBEHHOIO 1
IIEPEMEHHOU MHPOBOTO HCKYCCTBa
VpaBHEHHUS ¥ HEPABEHCTBA. bu6mmoreka ITOK - Bocrmranue ypaxenus K Tpyny,
3 . 14 1 TPYAAIMMCS, PE3yIbTaTaM TPyaa
CHCTeMBI ypaBHEHUI https://m.eds00.ru/7f419d08 (CBOETO M IPYTHX JIHO/IEN)
4 YpaBHEHUS U HEPABEHCTBA. 16 1 bu6mmoreka [IOK - ®opMHUpPOBAHUE FKOJIOTUIECKON
HepasencrBa https://m.edsoo.ru/7f419d08 KyJIbTYPBI, OTBETCTBCHHOT O,
5 DVHKLII 16 1 bu6mmoreka [IOK Oepencioro
YHEH https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
q 1 1
6 MCJIOBBIE TIOCTIEI0BATEILHOCTH 5 httos://m.edsoo.ru/7f419d08
7 [ToBTOpenue, o00061IIEHHE, 18 1 bu6mmoreka [IOK
cucTeMaTu3anus 3HaHUN https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I1O 102 5
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