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1.IMTIOACHUTEJIbBHAS 3AIINCKA

[Tpumepnas pabouasi mporpaMma 1o anredpe A oO0ydyaroImuxcsl ¢ 3aJepKKOM rneuxudeckoro pa3sutus (manee — 3I1P) Ha ypoBHE OCHOBHOTO
oOmiero obpazoBaHusl MOATOTOBIEHA Ha ocHOBe denepasbHOro rocyrapcTBEHHOrO 00pa3oBaTeIbHOIO CTaHAapTa OCHOBHOTO OOIIEro oOpa3oBaHUS
(ITpuka3 Munnpocsemenus Poccun ot 31.05.2021 . Ne 287, 3apeructpuposan MunuctepctsoM roctunnu Poccuiickoit @enepanunn 05.07.2021 1., per.
Homep 64101) (manee — ®I'OC O0O), [IpumepHOIl aganTUPOBaHHOW OCHOBHOIM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUS
oOydJarommxcsi ¢ 3aJepkkoil mcuxuaeckoro pasputus (mamee — [TAOOIT OOO 3IIP), IlpumepHoit pabodeld mporpaMMbl OCHOBHOTO OOIIETO
oOpazoBanus 1o npeamery « ['eomerpusiy, [IpumepHoii mporpaMMbl BOCIIUTAHUS, C YYETOM PACIPEEICHHBIX 110 KjaccaM MpoBepseMbIX TpeOoBaHH K
pe3yibraTaM OCBOCHHS AaNTUPOBAHHOW OCHOBHOW 00pa3oBaTelbHOW MPOrpaMMBbl OCHOBHOTO OOIIET0 0Opa3oBaHUs OOYYarOMIMXCS C 3aJepiKKOM
MICUXMYECKOro pa3BUTHs. B paboueil mporpamme yureHbl uaeu U nojokeHus KoHuenuuu pa3BUTHS MareMaTnueckoro oOpasoBanus B Poccuiickoit
denepauuu.

2. OBLIASA XAPAKTEPUCTUKA YYEBHOI'O IPEAMETA( KYPCA) « AJITEBPA»

VYueOublii mpeamer «AureOpa» BXOAWT B TpeAMETHYIO obOnacte «Marematnka W  uHpopMmatuka». OH CIOCOOCTBYET DPa3BHTHIO
BBIUUCIUTENLHOM KYIBTYPBI U JIOTHYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aJITOPUTMAMHU, a TaKkKe MPUOOPETEHUIO MPAKTUIECKUX
HaBBIKOB, HEOOXOMMBIX B MOBCEIHEBHOM ku3HU oOyuaromuxcs ¢ 3[1P. YueOHbIil mpeaMeT pa3BUBaeT MBIIUICHHUE, TPOCTPAHCTBEHHOE BOOOPaKEHUE,
(YHKIMOHATIBHYIO TPAMOTHOCTb, YMEHHS BOCHIPUHUMATh M KPUTHUECKU aHAJIM3UPOBATh HH(POPMAIIHIO, TPECTABIEHHYIO B Pa3IUYHBIX (OpMax.

OOyueHnne AaéT BO3MOXKHOCTBH pa3BuBarh y oOydaromuxcs ¢ 3IIP TouHyio, panuoHalibHYyI0 M MHQOPMATUBHYIO pedb, YMEHHE OTOMparh
HaunboJsee MOaXOANIIUE SI3bIKOBbIE, CAMBOJIMYECKHE, I'paduecKue CPeACTBA IS BBIPAXKEHUS CY)KACHUHM U HAITISIIHOTO UX MPEACTaBICHHUS.

HeoOxomuMbplM KOMIOHEHTOM OOIIEH KYIbTYpbl B COBPEMEHHOM TOJKOBAHMU SIBISETCA OO0Iee 3HAKOMCTBO C METOJAaMHU ITO3HAHUS
JeWCTBUTENBHOCTH, MPEJCTABICHUE O MPEAMETE U METO/laX MaTeMaTUKHU, UX OTIMYUI OT METOOB JPYTUX €CTECTBEHHBIX U I'YMaHUTApHBIX HaykK, 00
OCOOEHHOCTSAX MPUMEHEHUsI MaTeMaTHKU JUJIsl pellIeHUs] HayYyHBIX M MPUKIAJHBIX 331a4. Takum o0pa3oM, MareMaTnyeckoe o0pa3oBaHHE BHOCUT CBOM
BKJIa/1 B (JOpMHPOBaHUE OOLIEH KyIbTyphl YeTOBEKA.

W3yuenune mpeamera TakkKe CIIOCOOCTBYET ICTETHMUECKOMY BOCIHMTAHMIO YEJIOBEKA, MOHUMAHMIO KPacoThl W M3SIIECTBA MaTeMaTUYeCKUX
pacCcyKIeHUM.

[Iporpamma oTpaxkaet copepkanue 00ydeHus npeameTy «Anredpa» ¢ yueToM ocoObIX 00pa3oBaTeIbHBIX TOTpeOHOCTEH oOydaromuxcs ¢ 3I1P.
OnnazieHne y4eOHBIM MPEIMETOM «AJredpay» MpeacTaBiIseT ONpeAeTeHHYIO CI0XHOCTh 1 yyamuxcs ¢ 3[IP. V obyuaromuxcsa ¢ 3[1P nanbonee
BBIP@KEHBI OTCTABAHUS B PA3BUTHH CJIOBECHO-JIOTMUECKUX ()OPM MBILUICHHUS, TO3TOMY a0CTPaKTHbIE U OTBJICUYEHHBIE KATETOPUU UM TPYIHOIOCTYITHBI.
B Toxe Bpems mpH crnenualbHOM OOY4eHUH OOYYarolIUecss MOTYT BBIOJHATH 33JaHus MO aaroput™my. OHM BOCHPUUMYMBBI K ITOMOIIH, MOTYT
BBINIOJTHUTH MEPEHOC Ha aHAJOTWYHOE 3aJaHMe YCBOEHHOro cmocoba pemeHus. CHIKEHUE pPa3BUTHS MBICIUTENbHBIX ONEpaluid M 3aMeJIeHHOE
CTaHOBJIEHUE JIOTMUECKUX JACHCTBHM MPUBOAAT K HEJOCTATOYHOI OCMBICIIEHHOCTH COBEpIIAEMBbIX YUEOHBIX ACUCTBUM. Y oOyuaronmmxcs 3aTpyIHEHBI
CUETHBIE BBIYUCIICHHUS, POU3BOAUMBIE B yMe. B MUChbMEHHBIX BBIUMCICHHUSIX OHU MOTYT IIPOMyCKaTh OJMH U3 MPOMEXYTOUHBIX mmaroB. [Ipu padote c



YHCIIOBBIMU BBIPOKEHUSIMH, BBIYMCICHUEM HUX 3HAYCHHUS MOTYT HE yAEp>KMBaTh MPABUIBHBIN MOPAAOK AeicTBuil. [Ipu ynpouienuu, mpeoOpa3oBaHUH
BblpakeHuil yuamuecss ¢ 3[IP He MOryr caMOCTOSTENBHO NPUHATH pELIEHHWE O IOCIEI0BaTEIbHOCTH BbINONHEHUS JAelcTBuil. KoHkpeTHOCTh
MBILUICHUS] OCJIOXHSIET YCBOCHHS HaBbIKAa PEIICHHUS ypaBHEHWH, HEPaBEHCTB, CUCTEMbI ypaBHEHUH. MM ManogocTymHO coBeplIeHHe O0OpaTHMBIX
ornepanuu.

Huskuii ypoBeHb pa3BUTHUS JOTHUYECKUX OMeEpalyii, HeAOCTaTouHasi 0000IMIEHHOCTh MBIIUICHUS 3aTPYAHSIOT U3ydeHUe TeMbl «DyHKIHUNY»: TIPU
onpeneseHuy  (YHKIMOHAJIBHONW 3aBUCHUMOCTH, IIpM ONUCAaHUM TIpaduyecKod CUTyallud, HCIOJIb3Yysl TI'eOMETPUYECKHUH, anredpanyecKkui,
(byHKIMOHATBHBIN s3bIKH. Hepenko ydaiiecs He BUIAT Pa3HUIBI MEKIY 00JIaCThbIO onpeeneHus GyHKIMHU U 00JIaCThIO 3HAYCHUH.

Pemienue 3a1a4 conpsikeHO ¢ TPYAHOCTAMU O(hOPMIIEHUS KPAaTKOW 3allMCH, IPOBEICHUS aHaIM3a YCJIOBUS 3a/1a4M, BbIJICJIIEHUS CYIIECTBEHHOTO.
Ooyuatomuecs ¢ 3IIP 3arpyaHsamoTcsa caenaTh yMO3aKJIYEeHHE OT OOLIEro K YaCTHOMY, HEPEAKO BBIOMPAIOT HEpallMOHAJIbHBIE CIIOCOOBI PElIeHus,
MHOT/Ia OTPaHUYMBAIOTCS MAHUTYJISIIUSAMU C YUCIIAMH.

ToYHOCTH 3alOMHHAHUS ¥ BOCHPOM3BEACHUS y4eOHOro MaTepualla CHUXKEHbI IO MPUYMHE CI1a00CTH MHECTUYECKOM NeSTeNbHOCTH, CYXKEHUs
oopema mamsaTH. OOydatommmes c¢ 3[IP TpeOyercs Oonblie BpeMEHHM Ha 3aKpelieHHE MarepHaja, akTyaln3aluus 3HaHWKA 10 OmNope NpHu
BOCIIPOU3BEICHUH.

Jns mpeononeHus TpynHOCTEH B W3ydeHHH y4yeOHOro mnpeamera «AunreOpa» HeoOXoauma amanTtanus oObeMa M XapakTepa y4eOHOro
MaTepHala K Io3HaBaTeJIbHbIM BO3MOXHOCTAM yuamuxcs ¢ 3[IP. Cnenyer yueOHbIH MaTepHral NPenOAHOCUTh HEOOIBIIMMU HOPLMSIMH, YCIOXKHSS €TI0
MOCTETNICHHO, U3BICKUBAThH CIIOCOOBI alanTalluy TPYAHBIX 33/1aHUI, HEKOTOPBIE TEMBI 1aBaTh KaK 03HAKOMUTEIIbHBIC; UCKIIFOYATh OT/EIbHbBIE TPYAHbIC
JI0Ka3aTeNlbCTBA; TEOPETUUECKUIM MaTepuai peKOMEeHAyeTcs M3ydaTh B IpOLEecce NMPaKTHUECKOW AEATENIbHOCTU 10 pelleHuto 3aaady. OpraHudyeckoe
€IMHCTBO TPAKTHYECKOW M YMCTBEHHOH AEATENBHOCTH YYalIMXCS HAa YpOKaX CIIOCOOCTBYIOT MPOYHOMY M CO3HATEIHHOMY YCBOCHHWIO Oa3MCHBIX
MaTeMaTHYeCKUX 3HaHUI U yMEHU.

3. MECTO YYEBHOI'O IIPEAMETA ( KYPCA) B YYEGHOM IIJIAHE

CormacHo yueOHOMY TUIaHy B 7-9 Kiaccax u3y4yaeTcss ydeOHBIM Kypc «Auredpa», KOTOPBIM BKIIIOYAET CIEAYIONIME OCHOBHBIE pa3Ieiibl
cojiepkanus: «Hucna u BBIYUCICHUA», «ATreOpandeckue BhIpaKeHUs», «Y paBHEHHs U HEpaBEHCTBa», «DyHKIIUNY.

VY4eOHbIH TIaH Ha U3ydeHHe anredpsl B 7-9 Kilaccax OTBOIUT HE MeHee 3 yueOHBIX YacOB B HEJIENIO B TEUEHUE KAXKIOTO To1a 00yUeHHsI, BCETO
3a Tpu roja o0y4yeHus — He MeHee 306 yueOHBIX YacoB.

4. HEHHOCTHBIE OPUEHTUPBI COAEPKAHUSA YUYEBHOI'O TIPEAMETA( KYPCA)

Kypc anre6psr 7—9 knaccoB sBisieTcs 0a30BbIM U MaTeMaTHUECKOro oOpa30BaHUS M PAa3BUTHUS ILIKOJIBHUKOB. AiredOpanyeckue 3HAHUS U
YMEHHUSI HEOOXOJMMBI Ul M3y4YEeHHs reoMeTpuu B 7—9 kiaccax, anreOpbl M maremaTuuyeckoro aHaimsa B 10—11 kmaccax, a Takxke HM3y4deHUs
CMEXHBIX JUCIUILINH.

[TpakTHyeckas 3HAYMMOCTb LIKOJIBHOTO Kypca anredpbl 7—9 KJIacCOB COCTOUT B TOM, YTO MIPEIMETOM €TI0 U3YyUEHHs SIBIISIOTCS KOJTUYECTBECHHbIE
OTHOIIECHHS U TPOILECCHl PEATbHOI0 MHpa, ONUCAHHbIE MAaTeMAaTUYECKUMHU MoJensMH. B coBpeMeHHOM o0IiecTBe MaTemMaTHyecKas MOJIrOTOBKa
He00X0/1MMa KakJIOMy 4eJIOBEKY, TaK Kak MaTeMaTHKa MPUCYTCTBYET BO BceX cepax YeloBeUeCKOU AeATeIbHOCTH.

OpHOl M3 OCHOBHBIX IieJIel M3ydeHUs! anreOpbl SIBISIETCS pa3BUTHE MBIIUICHUS, IPEXIe BCero (popMupoBaHue aOCTPaKTHOIO MblluleHus. B
nporecce u3ydeHus anredpsl GopMupyercs JOrH4eckoe U AIrTOPUTMUYECKOE MBILUIEHHE, a TAK)KE TaKMe KadyecTBA MBIIUICHHUS, KaK CHJia U THOKOCTb,
KOHCTPYKTUBHOCTb M KPUTHYHOCTb. [[1s1 ajanrtanuu B COBPEMEHHOM HH(OPMAlMOHHOM OOIECTBE BAXKHBIM (aKTOpOM sBIseTCsl (OPMUPOBAHHE



MaTeMaTHYECKOTO0 CTWJI MBIIUICHHS, BKIIOYAIOMIETO B ce0sl MHAYKLUUIO M JEAYKIHUIO, 0000IIeHHe M KOHKPETHU3aLUWIo, aHalu3 M CHHTE3,
KJIacCU(UKALIMIO ¥ CUCTEMATH3ALHI0, a0CTparupoBaHKUe M aHAJIOTUIO.

OOyuenue anredpe maéT BO3MOXKHOCTH IIKOJBHUKAM HAYYUTHCS IJIAHUPOBATH CBOIO JESATEIBHOCTh, KPUTUYECKHU OIICHWBATh €€, MPUHUMATD
CaMOCTOSITENIbHbIE PEIICHUs, OTCTaNBaTh CBOU B3IJISAABI U YOCXKICHMUSL.

B mpouecce u3yueHust anreOpbl MIKOJBHUKH y4aTcs M3JIaraTh CBOM MBICIH SICHO M HCYEPIBIBAIOIIE, MPHOOPETAOT HABBIKM YETKOTO U
IPaMOTHOIO BBINIOJHEHUSI MATEMAaTUYECKUX 3alMCEH, IPU 3TOM MCIOJIb30BAHME MATEMaTHYECKOrO sA3bIKa I103BOJSET pa3BUBaTh y YyYalUXCs
I'PaMOTHYIO YCTHYIO U IUCbMEHHYIO PEUb.

3HAKOMCTBO € MCTOpUEll pa3BUTHUs aireOpbl Kak Hayku (GOPMHPYET Yy YYalIUXcs MpelcTaBleHus o0 anredpe Kak yacTH OO0IedeIoBEeYecKOn
KYJIBTYDBI.

3HauUTENbHOE BHUMAaHUE B U3JI0)KEHUM TEOPETUYECKOTO0 MaTepuaya Kypca yIelsieTcsl €0 MOTUBALIMU, PACKPBITUIO CYTH OCHOBHBIX NOHSITHUH,
uzaen, meronoB. O0yyeHHe MOCTPOCHO Ha 0a3ze TEOpUM PAa3BUBAIOILIErO OOYYEHMs, YTO JIOCTUIAETCS OCOOCHHOCTSIMU H3JIOKEHHUS TEOPETUYECKOIO
MaTepuaia ¥ ynpaKHEHHsIMA Ha CPaBHEHUE, aHAJH3, BBIJCIICHHE TIABHOTO, YCTAHOBJICHUE CBsI3€H, KiIacCU(pUKAINIO, 0000IEHIE U CUCTEMAaTU3aIUIO.
Oco60 aKkLEeHTUPYIOTCS COIEp’KATeIbHOE PACKPHITHE MAaTeMaTHUYECKUX MOHATHH, TOJKOBAaHHWE CYIIHOCTH MAaTEMaTHMYECKHMX METOJ0B M 00JacTH HMX
IIPUMEHEHHUSI, IEMOHCTpALMsI BO3MOKHOCTEH MPUMEHEHHUS] TEOPETHUUECKUX 3HAHMUU JUIsl PELIeHHUs] Pa3sHOOOpas3HbIX 3a/ay IMPHUKIAJHOTO XapakTepa,
HalnpuMep pelIeHHs TEKCTOBBIX 3a/1a4, ICHEKHBIX M MPOLIEHTHBIX pacuéToB, YMEHHUE MO0JIb30BATHCSA KOJIMYECTBEHHON MH(pOpMaLueil, mpeicTaBiIeH HOM
B pa3IM4HbIX (opMax, yMeHUe unuTaTh rpaduku. OcozHaHue 00IIEro, CYIMIECTBEHHOTO SBISETCS OCHOBHOM 0a30i A pemeHns ynpaxxHeHnid. Baxxuao
IIPUBOJIUTH JIE€TAJIbHBIE MOSCHEHUS K PEILICHUIO TUIIOBBIX YIIPaXXHEHHM.

5. PE3YJIBTATBI OCBOEHUSA YYEBHOI'O IPEIMETA (KYPCA)
Jluunocmmuvie:

* BOCHUTaHHE POCCUNMCKON I'pakIaHCKOM MAEHTUYHOCTHU: MaTpUOTU3Ma, yBaxeHHs kK OTeuecTBy, OCO3HAHHME BKJIaJja OTEYECTBEHHBIX YUEHBIX B
pa3BUTHE MUPOBOH HAYKH;

* OTBETCTBEHHOE OTHOIIEHHWE K YYEHHIO, TOTOBHOCTb M CIOCOOHOCTh OOyYarolmMxcs K CaMOpPa3BUTHIO M CaMOOOpPa30BAHHIO Ha OCHOBE
MOTHUBAIMH K 00Y4EHHIO U [TO3HAHUIO;

* OCO3HaHHBIA BBHIOOP W IMOCTPOCHME NajbHEHIIEH WHIUBUAYaIbHOW TpPaeKTOpUU 00pa3oBaHUs Ha 0aze OPHUEHTUPOBKM Mupe mpodeccuil u
poeCCHOHATIBHBIX MPEANOYTEHUH ¢ Y4ETOM YCTOMUMBBIX MMO3HABATEIbHBIX MHTEPECOB, a TaK K€HA OCHOBE (DOPMUPOBAHUS YBaKUTEIHHOIO
OTHOIICHHUSA K TPYAY, Pa3BUTHUE OIBITA YYACTHUS B COLUATBHO 3HAYMMOM TPY/E;

* yYMEHHE KOHTPOJIMPOBATh MPOLIECC U Pe3yNIbTaT yueOHOI MaTeMaTH4ecKOH e TebHOCTH;

*  KPUTUYHOCTH MBILUICHUS, UHUIIMATHBA, HAXOJYNBOCTh, AKTUBHOCTb IIPU PEILIEHUN MaTEMATUYECKUX 3a/1ay;

OBJIaJICHHE COIIMAIbHO-ObITOBBIMU YMEHUSIMU, UCIIOIb3YEMbIMHU B IIOBCETHEBHOM KU3HHU.
Memanpeomemnvie:

MertarnpeMeTHbIe pe3yibTaThl OCBOSHHS aJaNTHPOBAHHOM OCHOBHOHM 00pa3oBaTeIbHOM MpOrpaMMbl OCHOBHOTO 0OIIero oOpa3oBaHUs
oOyuatomuxcs ¢ 3P nocturarorcs akkyMyJIHpOBaHUEM PE3yJIbTAaTOB BCEX COCTABISAIONIUX JTAHHOW MPOrPaMMBI.

VY obyuatomuxcs ¢ 3IIP MoryTt ObITh B pa3aMyHON cTeNeHH cPOpMUPOBAHBI CIETYIOIINE BUABI YHUBEPCAJIbHBIX YUEOHBIX MO3HABATEIBHBIX
JIEUCTBUIL:

baszogvie nozuueckue oeiicmeus:



" OmpenensaTh MOHATHS, 0000IIaTh, yCTaHABIMBATh AHAIOTHH, KJIACCU(DHIIMPOBATh, B TOM YHCJIE CAMOCTOSITELHO BBIOMpas OCHOBAaHUS W
KPUTEPHUU IS KIIacCU(PUKALIMK, JIOTHYECKH PACCYyKJaTh, MPUXOJIUTh K YMO3aKIIOUCHHIO (MHIYKTUBHOMY, ACAYKTHBHOMY M IO aHAJOTHH) U
JIeJIaTh OOI1E BBIBOJIEL;

" BBIABJIATH AehUINUTH HHGOPMAIIMH, TaHHBIX, HEOOXOAMMBIX ISl pEIICHHUs TOCTaBICHHOW 3a1a4H;

" CaMOCTOSTEIBHO BBIOMPATH CHOCOO pemieHus Yy4eOHOW 3amaud (CpaBHHMBATh HECKOJIBKO BAPUAHTOB pEIICHUS, BBHIOMpaTh HamOolee
TTOAX OISIIIIHIA )

" CO03[aBaTh, MPUMEHSTH U MPEOOPA30BBIBATH 3HAKU M CHMBOJIBI, MOJICITA U CXEMBI JUIsl PEIICHUs YUeOHBIX ¥ MMO3HABATEIBHBIX 3a/1a4.

Bba3zoevie uccneoosamensvckue oeiicmeus.

® HCIOJB30BaTh BOMPOCHl KAK HHCTPYMEHT MO3HAHUS;

® yYCTaHaBJIMBATh UCKOMOE M JIAaHHOE, OMHUPASCh HA MOJIYyYEHHBIEC OTBETHI HA BOMPOCHI JIMOO CAaMOCTOATENBHO;

® apryMEeHTUPOBATh CBOIO MO3ULIUI0, MHEHHE;

Paboma c ungpopmayueii.

" [10JIb30BaThCS CIOBAPSMHU U IPYTUMHU [TIOMCKOBBIMU CUCTEMAaMU;

® [IOHMMAaTh U HHTEPIPETUPOBATH HHPOPMALIMIO PA3TUYHBIX BUIOB U (POPM MPEICTABICHHUS;

® WUIIOCTPUPOBATH PEIIaEMbIE 3a/1a4l HECIIOKHBIMU CXEMaMU;

* 3(}deKTUBHO 3aITOMUHATH i CHCTEMATH3UPOBATH NHPOPMAITHUIO;

" JCIOJIb30BaTh CMBICIIOBOE YTCHHE ISl U3BJICUCHHUS, OOOOIICHUS U CUCTEMAaTH3aIlui WH(OPMAIIUK U3 OJHOTO WJIM HECKOJBKHUX MCTOYHHUKOB C
Y4€TOM TOCTaBJICHHBIX LIEJICH, IJIsl PEIICHHs Y4eOHBIX U TTO3HABATENbHBIX 3a/1a4.

Y ofOyuatonuxcss ¢ 3I[IP Moryr ObITh B pa3nuyHOW CTENeHH CQOPMHUPOBAHBI CIEAYIONIME BHABl YHHBEPCAJBHBIX Y4eOHBIX
KOMMYHHKATHUBHBIX J1efCTBHIL:
Obwenue:

" OCO3HAaHHO HCIMOJB30BaTh PEUEBHIE CPEACTBA B COOTBETCTBHHM C 3aJadyeii KOMMYHHUKAIIUU JUIsI BBIPKEHUS CBOMX UYBCTB, MBICIEH U
noTpeGHOCTelH;

® BBRIpaXKaTh CBOIO TOYKY 3PEHUSI B YCTHBIX M MUCHMEHHBIX TEKCTaX B TOM YHCIIE C HCIOJb30BaHHUEM HH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHI;

® BOCHPUHHUMATH U (OPMYITUPOBATH CYXKIACHUS, BEIPAXKATh YMOIIUU B COOTBETCTBUU C YCIOBUSIMHU U LIETSIMU OOIIICHHUS;

" pacrno3HaBaTh HeBepOallbHbIE CPEICTBA OOIIEHUS, MPOTHO3UPOBATH BO3MOXKHBIE KOH(PIUKTHBIE CUTYallUH, CMATYasT KOH(QIUKTHL;

Coemecmuasn desmenpbHocmp (COTPYIHHUYECTBO):

" OpraHu30BbIBaTh Y4eOHOE COTPYTHUYECTBO U COBMECTHYIO JAEATEILHOCTh C YUUTENEM U CBEPCTHUKAMHU; padOTaTh WHIANBUAYAILHO U B TPYIIIE:
HaxoJWUTh OOIIee penieHue W pa3pemarb KOH(QIUKTHI HAa OCHOBE COIVIACOBAHHMS TO3WIMA M y4eTa HHTEPecoB; (POpMyIHpOBaTh,
apryMEHTHUPOBaTh U OTCTaUBaTh CBOE MHEHHUE;

® BBITMOJHATH CBOIO YaCTh PabOTHI, IOCTUTATh KAYECTBEHHOTO PE3yJIbTaTa U KOOPJAMHUPOBATH CBOU JICHCTBUS C IPYTUMHU WICHAMH KOMaH/IbI,

" OIEHUBATh KAYE€CTBO CBOETO BKJIAJa B OOIIMIA MTPOIYKT;

" [PUHUMATH U Pa3JeNATh OTBETCTBEHHOCTD U MPOSBIIATH TOTOBHOCTH K MPEAOCTABICHUIO OTYETA TIEPE]T TPYIIIOi.

VY obyuatomuxcs ¢ 3[IP ¢popmupyroTcs crieayromirie BUasl YHHBEPCAJbHBIX Y4eOHbIX PeryasiTUBHBIX el CTBUIA:
Camoopzanuzayusn.



CaMOCTOSITENILHO COCTABJISITh IIJIaH NMPEACTOSAIIEH JEATENIBHOCTH U CIEI0BaTh EMY;

BBISIBJIATH MPOOJIEMBI JJIs PELICHUS B )KU3HEHHBIX U YUEOHBIX CUTYALUX;

BBIOMpPATh CMOCOO peHIeHusT y4yeOHOM 3amaud ¢ y4YyeTOM HMEIOIIUXCS PECypCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
npejJlaraéMble BapuaHThl peILeHUI;

CaMOCTOSITENIbHO (MJIM C TOMOIIBIO TIeJarora/poanTelis) ONpeessaTh eI CBOero oOydeHUs, CTaBUTh U (HOpMyIHpoBaTh Ui ceOs HOBBHIC
3aJjauy B yueOe 1 II03HABaTEIIbHON JeSITeNbHOCTH;

CaMOCTOSITENIFHO TUIAHUPOBATh IMYTH JOCTHXKEGHHS IieNiel, B TOM 4YHCJIE albTepHATHBHBIE, OCO3HAHHO BBHIOMpaTh Hambosee 3¢ (eKTuBHBIC
crocoOBbl pelIeHns y4eOHbIX U T03HaBaTEIbHbIX 3a/ay.

Camoxonmpons (pediexcus):

BJIAJICTh OCHOBAMH CaMOKOHTPOJISI, CAMOOIICHKH, MIPUHATHUS PEIICHUH U OCYIIECTBICHHSI OCO3HAHHOTO BbIOOpa B Y4€OHOH M MO3HABaTEIbHOU
NeSITebHOCTH;

OLICHUBATh [IPaBUJIBHOCTh BBIIIOJIHEHUSI y4eOHOM 3a/1aun, COOCTBEHHbIE BO3MOXKHOCTH €€ PEILLIECHUs;

COOTHOCUTb CBOM JEHMCTBUS C IJIAHUPYEMBIMU pe3yJbTaTaMH, OCYLIECTBIATh KOHTPOJb CBOEH [EATENILHOCTH B IPOLECCE AOCTHKEHMS
pe3ynbTara, ONpEeNeNsTh CIIOCOOBl JeHCTBUH B paMKax MPEAJOKECHHBIX YCIOBHH M TpeOOBaHMN, KOPPEKTHPOBATH CBOM JCWUCTBUS B
COOTBETCTBUM C U3MEHSIOIIEHCS CUTYyaluei;

JlaBaTh a/ICKBaTHYIO OLIEHKY CUTYallUU U IpejiaraTh IJIaH €€ U3MEHEHMUS,

HpeBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP pEIIEHUH y4eOHOH 3a1a4H;

NOHUMATh TMPHYUHBI, 1O KOTOPHIM HE OBUI JOCTHUTHYT TpeOyeMBI pe3ylbTaT NeATeNbHOCTH, ONPEACNSATh IMO3UTHBHBIE HM3MEHEHUS |
HarpaBJiieHus, TpeOyrolue JanbHeimeil padboTsl.

ImoyuonanbHulil UHMeENIEeKm

pas3nnyaTh U Ha3bIBaTh IMOLMH, CTAPATHCS YIIPABIATh COOCTBEHHBIMU AMOLUSIMH;

aHAJTM3UPOBATH MPHYUHBI SMOIIHIA;

CTaBUTh ce0s1 Ha MECTO JIPYTroro 4eiaoBeKa, IOHMMATh MOTUBBI U HAMEPEHHUS JIpYyToro;

perynMpoBaTh croco0 BbIpaKeHHs SMOLHI.

Ilpunamue ceéa u opyzux:

OCO3HAHHO OTHOCHUTBHCA K JPYTOMY YEJIOBEKY, €r0 MHEHHUIO;

NpU3HABaTh CBOE MPaBO Ha OMIMOKY M TaKOe K€ MPaBo Jpyroro;

OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT.

Buinycknuk nayuumcs:
Yucna

OnepupoBarh Ha 6a30BOM ypOBHE MOHATHSIMHU: HATypaJlbHOE YUCIIO, I[EJI0€ YHCII0, OOBIKHOBEHHAs! APOOb, JecATUYHas Ipo0b, CMEIaHHas JIpo0b,
paloHaIbHOE YHCII0, apU(PMETHUECKUN KBaIpaTHBIN KOPEHB;

HCIIOJIB30BaTh CBOMCTBA YMCEN U MPAaBHWJIA JEUCTBUN MTPU BBIIIOJHEHNN BBIYMCIICHHUI;
MCII0JIb30BaTh IPU3HAKY JI€TUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOIHEHNH BBIYMCIECHUHN U PEILIEHUN HECIIOKHBIX 33/1a4;
BBIIIOJIHATH OKPYIJVICHHE PAallMOHAJIbHBIX YHCEJI B COOTBETCTBUHU C IIPaBUIIAMU;

pacno3HaBaTh PallMOHAJIBHBIE U HPPALMOHAIBHBIC YHCIIA;



* CpaBHUBATbh YHCIIA.
B nosceonesnoti srcusnu u npu uzyyenuu Opyeux npeomemos:

¢ OLICHHMBATH PE3YyJbTAThI BBIYHCIICHUH IIpU PCHICHUH MPAKTUYCCKUX 3a1a4;
¢ BBINOJHATH CPABHCHHUE YHUCEII B pCATIBHBIX CUTYyallUsIX,

®  COCTaBIIATH YHCIIOBBIC BEIPAKCHUS MPU PEIICHUH MPAKTUYCCKUX 3a/1a4 U 33]1a4 U3 IPYTHX YUYCOHBIX MPEAMETOB.
Tooicoecmsennvle npeobpazo8anus

* BuIIOJHATE HECIOXKHBIC Hp606p330BaHI/I5I JJIs1  BBIYMCJICHUS 3HAQYCHUH YHMCIIOBBIX Bpra)KeHHfI, coAcpKamurx CTCIICHU C HaTypaJbHbBIM
IMOKas3aTcJIeM, CTCTICHU C LCJIBIM OTPULIATCIIbHBIM ITOKA3aTCIICM,

*  BBINOJIHATH HECJIOXKHBIE TPE0OpPa30BaHNUS LEIIbIX BBIPAXKEHUIN: PaCKPBIBaTh CKOOKH, IPUBOAUTH IOJOOHBIE CIaracéMble;

*  HUCHOJb30BaTh (POPMYJIBI COKPAIIEHHOIO YMHOXKEHHUS (KBaJIpaT CyMMbI, KBaJpaT PasHOCTH, Pa3HOCTb KBAJApaTOB) Ui YHPOIICHUS BBIYMCICHUMN
3HAQ4YECHHUN BBIPAXKECHUM.

B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:

® [IOHMMAaTh CMBICI 3aIIMCH YUCJa B CTAHAAPTHOM BH/JIE;

* omnepupoBaTh Ha OA30BOM YPOBHE MOHITHEM «CTaHAPTHAS 3aMKUCh YHUCIIA.
VYpasnenus u nepasencmea

* OmnepupoBaTh Ha 0a30BOM YpOBHE MOHSATUSMU: PaBEHCTBO, YHCIOBOE PABEHCTBO, YpPaBHEHHUE, KOPEHb YPaBHEHUS, PELLIEHUE YPABHEHNUS, YUCIOBOE
HEPaBEHCTBO;

® IPOBEPATH CIPABEIMBOCTh YHCIOBBIX PABEHCTB U HEPABECHCTB;

® NPOBEPSATH, ABIIAETCS JIM JAHHOE YUCIIO PELICHUEM YPAaBHEHMUS.
B nosceonesnoii srcuznu u npu uzyuenuu opy2ux npeomemos:

®  COCTaBJIAThH U pelIaTh JIMHEIHbIE ypaBHEHUS MPU PEILICHUH 33/1a4, BOSHUKAIOUINX B JPYTUX YUEOHBIX MTpeIMeTax.
Dyuxyuu

* HaxonauTh 3HaueHHe (QYHKIMU MO 33JJaHHOMY 3HAUEHHIO apTyMEHTa;

* HaxoJuTh 3HAUEHHE apryMEHTa O 3a/laHHOMY 3HaYCHHIO ()YHKIIMHM B HECJIOKHBIX CUTYaIUsAX;

®  ONpEeAeNsATh MOJOKEHUE TOUKHU 10 €€ KOOpAMHATaM, KOOPAUHATHI TOUYKH 110 €€ IOJI0KEHHUIO Ha KOOPAUHATHOM INIOCKOCTH;

* 10 rpaduKy HaXoIUTh 00JaCTh ONpEeAEICHNs, MHOXKXECTBO 3HAUE€HUH, HyIN (QYHKIIMU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, IPOMEXYTKH BO3PACTaHM s
1 yObIBaHMsI, HauOOJIbIlIee U HAaMMEHbIIee 3HaUeHUs (YHKIUU;

* cTpouTh rpaduK TUHEHHON QYHKINH;

*  TIPOBEPSATH, SABISAETCS JH JaHHBIA rpaduk rpagukoM 3a1aHHON QyHKIMK (JIMHEHHOM);

* ompeneniaTh NpuOIMKEHHBIE 3HAUEHUS KOOPIMHAT TOUKH IepecedeHus rpagukoB GyHKIUH.

B noeceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:

*  UCMOJNb30BaTh TpaMKH pEANbHBIX MPOIECCOB M 3aBUCHUMOCTEH Uil ONpeAeseHHs HX CBOWCTB (HauOONbIIME M HAWMEHbBIINE 3HAYEHUS,
MIPOMEXYTKH BO3pACTaHUsI U yObIBaHUS, 00JIACTH MOJOKUTENBHBIX U OTPUIATEIbHBIX 3HAYCHUN U T.I1.);



*  UCMOJb30BaTh CBOMCTBA JMHEHHON (DYHKIIMU U €€ TpaduK NpH pelIeHUH 3a7ad U3 IPYruX y4eOHbIX IPEIMETOB.

B nosceonesnoti srcusnu u npu uzyyenuu Opyeux npeomemos:

*  OLIEHUBATh KOJIMYECTBO BO3MOXKHBIX BAPUAHTOB METOJIOM I1epedopa;

® UMeTb IIPEJCTABICHHUE O PO NIPAKTUYECKH JOCTOBEPHBIX U MAJIOBEPOATHBIX COOBITHH;

*  OLIGHUBATh BEPOATHOCThH PEATbHBIX COOBITUI U SBJICHHUI B HECTIOXKHBIX CUTYAIIHSX.

Texcmoegvie 3a0auu

* Pemath HeCJI0XKHbIE CIOKETHBIE 33JJa4l Pa3HbIX TUIIOB HA BCE apU(PMeTHUECKUe IeHCTBYS;

* CTPOWTH MOJIENIb YCIOBHUSA 3aJauu (B BUI€ TaOIHIIbI, CXEMBbI, PUCYHKA HJIM YPaBHEHHUS), B KOTOPOH JaHBI 3HAUYEHUS JIBYX U3 TPEX B3aUMOCBS3aHHBIX
BEJIMYHH, C LIEJIBIO [IOMCKA PELICHHs 3a1a4H;

®  OCYILIECTBJIATh CIIOCOO MMOMCKA PELICHUS 33a]]au, B KOTOPOM PacCyXkJI€HHE CTPOUTCS OT YCIOBUS K TPEOOBAHUIO MM OT TPEOOBAHUS K YCIOBUIO;

®  COCTaBJIATH IUIAH PEIICHMS 3aa4H;

®  BBIACIATH ATAlbl PEUICHUS 3a/1a4H;

®  HHTEpHPETUPOBATh BBIUMCIUTEIbHBIEC PE3YJIbTATHI B 3aJ]a4€, MCCIEA0BATh [IOJIyYEHHOE PEIICHUE 3aJa4H;

* 3HaTh pa3IMyuue CKOPOCTEH 0OBEKTA B CTOSIUEH BOJIE, IPOTUB TEUEHUS U 110 TEUYCHUIO PEKH;

® pelaTh 33/1a4¥ Ha HAXOXJACHUE YaCTH YUCIIA U YHCIIA 10 €r0 YacTH;

* pewlaTh 3aJaud Pa3HbIX TUIOB (Ha paboTy, HAa MOKYIKH, Ha JIBUKEHUE), CBA3BIBAIOIINX TPU BEJIMYMHBI, BBIIEIATh 3TH BEJIUYMHBI U OTHOLICHUS
MEX/1y HUMH;

*  HaxoJUTh MPOIEHT OT YUCIIA, YUCJIO MO MPOLIEHTY OT HETO, HAXOAUTh MPOLIEHTHOE CHUKEHHUE WJIU MPOLIEHTHOE MOBBIIICHNE BETHUUNHBI,

® pelarh HECIIOXKHBIE JIOTHYECKUE 3a7a4l METOJIOM PacCyKIECHU.

B noeceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:

*  BBIABUIaTh I'MIIOTE3bI O BO3MOKHBIX MIPEJIEIbHBIX 3HAUEHUSAX UCKOMBIX B 33]1au€ BEJTUYUH (eTaTh NPUKUJIKY).

Hcmopusa mamemamuxu

* OnuckIBaTh OTAENbHBIE BBIAAIOIINECS PE3YIbTAThl, IOJyYEHHBIE B X0/ PA3BUTHSI MAaTEMaTHKN KaK HayKu;

®  3HAaTh IPUMEPBI MATEMATUYECKUX OTKPBITHI U UX aBTOPOB, B CBSI3U C OTEYECTBEHHON Y BCEMUPHOU HCTOPUEH;

* IIOHMMAaTbh POJIb MATEMATHUKH B pa3BUTUH Poccuu.

Memoowr mamemamuxu

*  BpiOupare NOAXOMAIIMIA U3YYEHHBII METO ISl peIlIEHUH N3YUYE€HHBIX TUIIOB MaTEeMaTHUECKUX 3a]1ay;

* [lpuBoauTh NpUMEpPHl MATEMaTHUECKUX 3aKOHOMEPHOCTEN B OKPYKAIOIIEH AEMCTBUTEILHOCTU U MPOU3BEACHHIX UCKYCCTBA.

Bovinycknuk noayuum 603mMoMCHOCIb HAYUUMBCA:

Yucna

*  OnepupoBaTh MOHSATHUSIMH: MHOXXECTBO HATypPaIbHBIX YHCEJI, MHOXKECTBO IIEJIBIX YHCEN, MHOXKECTBO PAIMOHAIBHBIX YHCEN, UPPAIMOHATHLHOE
YUCJI0, KBAJPATHBIM KOPEHb, MHOXECTBO JCHCTBUTEIBHBIX YHUCEJ, F'€OMETPUYECKas HMHTEPIPETALMs HATypajbHbIX, LENbIX, PalMOHAJbHBIX,
JICCTBUTEIIHLHBIX UHCE]T,



MMOHUMATh U OOBSCHATH CMBICII TO3ULIMOHHOMN 3aMTUCH HATYPaIbHOTO YHUCIIA;

BBINIOJIHATH BBIYMCIIEHUS, B TOM YHCIIE C UCIIOJIb30BAHUEM MTPUEMOB PALlMOHAIbHBIX BBIYUCIIEHUN;
BBINIOJIHATH OKPYTJICHUE PALIMOHAIBHBIX YHACEII C 3aJJaHHOM TOYHOCTBIO;

CPaBHUBATH PAllMOHAIbHBIE U UPPALMOHAIILHBIE YHCIIA;

MPEJICTaBIATh PAMOHATILHOE YUCIIO B BUJIE AECITUYHOM IpOoOH

YIOPSA0YMBATH YMCIIA, 3aMMCAHHBIC B BUJIE OOBIKHOBEHHOW U IECATUYHON APOOH;

Haxoautb HOJ[ u HOK uuncen u ucnosib30BaTh UX MpU PEIICHUH 3aa4.

B nosceonesnoui ocuznu u npu usyueHuu opyux npeomemos:

MPUMEHSTH MTPaBHiIa MPUOIMKEHHBIX BEIYMCIICHUH MTPH PEIICHUN MPAKTUUYECKUX 3314 ¥ PEIICHUH 3a/1a4 APYTrUX y4eOHBIX MPEIMETOB;
BBINOJIHATh CPAaBHEHUE PE3YJIbTATOB BBIYMCICHUN IPU PELICHUN MPAKTUUYECKUX 33]a4, B TOM YHCIIe PUOIMIKEHHBIX BEIUUCIICHUI;
COCTABJIATh U OLICHWBATh YUCIIOBBIE BBIPAXKEHUS IIPU PELICHUN MPAKTUYECKUX 3a/1a4 U 33124 U3 IPYTUX yU4eOHBIX IPEAMETOB;
3alMCBIBaTh U OKPYIJIATH YMCIOBBIE 3HAYECHUS PEAIBHBIX BEJIMYMH C UCIIOJIB30BAHUEM Pa3HBIX CUCTEM MU3MEPEHUS.

ToxecTBEeHHEIE Hp606pa30BaHI/I$I

OHepI/IpOBaTL MOHATHUAMU CTCIICHU C HATYPAJIbHBIM ITOKA3AaTCJICM,

BBITIOJIHATH MPE0Opa30oBaHUs IEJIBIX BBHIPAKECHHM: NEUCTBUS C OJHOWICHAMH (CJIOXKEHWE, BRIUUTAHUE, YMHOXKEHHUE), IEUCTBHUS C MHOTOWICHAMH
(cmosxeHue, BBIMUTaHUE, YMHOKEHHUE);

BBIIIOJIHATE PA3JI0KCHHUC MHOI'OYWICHOB HAa MHOXHTCIM OJHHUM U3 crmoco0OB: BBLIHECEHHE 3a CKO6Ky, TpyniupoBKa, HCIOJIb30BAHUC (1)OpMy.]'I
COKpalI€HHOI'O YMHOXCHUA

BBLACIIATH KBaAPAT CYMMBI U PA3HOCTH OJHOYJICHOB;,
BBIIIOJIHATH Hp606pa3OBaHI/I${ BBIpa)KeHHﬁ, COACpKAIINX MOAYJIb.

B noBceHEBHOM KNU3HU U IPU U3YYEHUU APYTHX IIPEAMETOB:

BBIIIOJIHATH Hp606pa3OBaHI/I$I U OCHCTBUSA C YucjiaMy, 3allMCaHHbIMU B CTAHAAPTHOM BUIC;
BBIIIOJIHATH Hp606pa3OBaHI/I$I anre6pa1/1qec1<HX BLIpa)KeHI/Iﬁ IIpU pCHICHUH 3aaaY APYIrux y‘Ie6H]’:>IX npeamMcETOB.

Ypaeﬁenuﬂ u HepaeeHcmea

OnepupoBarh NOHATUIMU: YPABHEHHE, KOPEHb YPABHEHUS, PABHOCWIbHBIE YPABHEHUS;
peniaTh JIMHEWHbIC YpaBHEHUS U YPABHEHH S, CBOIUMBIE K IMHEWHBIM C TTIOMOIIbIO TOXKIECTBEHHBIX MPE0Opa30BaHUM;

peuiaTh YpaBHCHUA B Xn =a,

peiaTh YypaBHCHUA CIocooom PAa3JI0XKCHUSA HAa MHOXUTCIIN

pemaTtb JIMHEIHBIE YpaBHCHUS C ITapaMCTpaMU;

pemaTh HECCIIOKHBIC CUCTEMbI JIMHENHBIX ypaBHeHI/Iﬁ C mapamMeTpaMu,
pe€iaTh HECJIIOKHBIC YPAaBHCHUA B LCJIbIX YHUCIIAX.

B noBcegHeBHOI KH3HU U IIpU U3YUCHUH APYTrUX NMpEeaAMCTOB:



COCTaBJIATh M PEIIaTh JMHEHHBICYpAaBHEHUS, U YPaBHEHUS K HUM CBOJIIMECS, CUCTEMBbl JMHEHHBIX YPaBHCHHH, NIPU PEIICHUH 3a/1ad JAPYTUX
Y4eOHBIX MIPEIMETOB;

BBITIOJIHATE OIICHKY HPaBAONOA00MS PE3yNbTaToB, MOITYYaeMbIX NPH DPEIICHHH JIMHEHHBIX YPaBHEHMH W CHUCTEM JIMHEHHBIX YpaBHEHUH IpU
pELICHUH 33724 APYTHX YIeOHBIX IPEIMETOB;

BBIOMPATh COOTBETCTBYIOLIME YPAaBHEHHMS WM WX CHUCTEMBI Ul COCTAaBJIICHUS MaTEMaTWYeCKOW MOJENU 33JaHHOW pPEalbHON CHUTYyaluu WIIH
NPUKIIaJHOM 3a1a4H;

YMETh HMHTEPIPETUPOBATh MOIYYECHHBIH MPHU PEIICHUH YPAaBHEHUS WIM CHUCTEMBI PE3YJIbTaT B KOHTEKCTE 3a/JaHHOW peaJbHON CUTYAIlMH WU
NPUKJIaJHOM 3a1a4H.

Qyuxyuu

OnepupoBarh MOHATHIMHU: (PYHKIIMOHAIBbHAS 3aBHCUMOCTh, (DyHKIWMS, rpaduk ¢GyHKIHMH, cnocoObl 3amaHusi (QYHKIMH, apryMEHT U 3HAa4YCHHE
GyHKIMH, 00JIaCTh ONpENeIeHHsI U MHOYKECTBO 3HAUYCHHN (YHKIMH, HYIU (QYHKINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBAa, MOHOTOHHOCTH (DYHKIIHH,
4ETHOCTH/HEUETHOCT (PYHKIIUH,
CTPOUTH TPaPUKH TMHEWHOW QYHKIIMK BUAA: Y =a+——

X

+b

COCTaBJIATh YPaBHEHUS NMPAMOH 10 3aJaHHBIM YCIOBUAM: IPOXOAIIEH Yepe3 BE TOUKHU C 3aJaHHBIMU KOOPAMHATAMH, IIPOXOASILEH Yepe3 JaHHYIO
TOYKY M MMapajuIeIbHOM JAaHHOU NPSMOMU;

UCclenoBaTh PYHKIHIO MO e€ rpaduKy.

B noBceHEBHOM KU3HU U IPU U3YYEHUU APYTHUX IIPEAMETOB:

WJUTFOCTPUPOBATH C NMOMOIIIBIO Tpadrika peaibHyI0 3aBUCUMOCTb HUJTH TIPOLIECC TT0 UX XapaKTEPUCTHKAM.

Texcmosuvie 3a0auu

Pematb npocThle U CI0XKHBIE 33]]a4l Pa3HbIX TUIIOB, a TAK)KE 33J]a4l MTOBBIIIEHHOW TPYAHOCTH;

HCII0JIb30BaTh Pa3Hble KpaTKUE 3alIMCH KaK MOJIETN TEKCTOB CJIOXKHBIX 3a/1a4 JIJIs1 IOCTPOEHUSI TOUCKOBOW CXEMBI M pEeIIeHUs 3a/1ay;

pasnauyaTh MOJAEIb TEKCTAa U MOJEIb PELICHUsS 3a/ladl, KOHCTPYUPOBATh K OJHOM MOJEIM PELICHUS HECIIOKHOM 3aJauM pa3HbIE MOJEIH TEKCTa
3ajauuy;

3HATh U NIPUMEHATH 00a criocoba Mmoucka perieHus 3a1ad (0T TpeOOBaHUs K YCIOBHUIO U OT YCIOBHSI K TpeOOBaHUIO);

MO/JIJINPOBATh PaCcCYKICHMSI ITPU MOUCKE PEIISHUS 3a/1a4 ¢ IOMOIIBIO Tpad-CXeMbl;

BBIIEJIATH 3TAIbl PELICHUS 3a/1a4M U COIEP KaHNE KaXKI0ro ITara;

YMETH BBI6I/IpaTI) OINTHUMAaIbHEIN METOA PCUHICHUA 3aJa4d U OCO3HaBaTb BLI60p METOOa, paCcCMaTpuBaTh Pa3IMYHBIC METO/JbI, HAXOJUTH PA3HBLIC
peuicHud 3a1a4u, €CJIIM BO3MOIKHO,

AHAJIM3UPOBATD 3aTPYAHCHUS ITPU PCUHICHUHA 3a1a4;
BBIITOJIHATD Pa3JIMYHbIC HpGO6p330BaHI/I${ HpeﬂHO)KeHHOfI 3aa4i, KOHCTPpYHUPOBATh HOBLIC 3a/la4 U3 JIaHHOﬁ, B TOM YHCJIC 06paTHI)Ie;
HHTCPHIPCTUPOBATH BBIYUCIUTCIIBHBIC PE3YJIbTATHI B 3a/1a4€C, UCCICAOBATDH ITOJTYYCHHOC PCIICHUC 3a/1d4YH,

aHAIIM3UPOBATh BCEBO3MOKHBIE CUTYAIIMH B3aUMHOT'O PACTIONOXKEHHS IBYX OOBbEKTOB U M3MEHEHHE UX XapaKTEPUCTHK MIPU COBMECTHOM JABMKCHUU
(CKOpOCTh, BpeMsI, PACCTOSIHHE) MPH PEIICHUH 33/1a4 Ha JBUKEHUE ABYX 0OBEKTOB KaK B OJTHOM, TaK U B MPOTHUBOTIOIOKHBIX HATIPABJICHHSIX



HCCIIEIOBATh BCEBO3MOXKHBIE CUTYallU MIPU PEILIEHUH 3aj]ad Ha IBM)KEHUE 110 PEeKe, pacCMaTpUBaTh pa3Hble CUCTEMbI OTCUETA;
pemars pa3sHOoOOpa3HbIE 3a/1a4M «HA YaCTH,

pemiaTtb U 00OCHOBBIBATH CBOE pCeIICHUC 3a1a4 (BBII[eJISITb MaTCMaTU4YCCKYIO OCHOBy) Ha HaxO0XJICHHUC 4YaCTH YHCJIa U YHCJIa 11O €0 4aCTH Ha
OCHOBEC KOHKPETHOI'O CMbICJIa ,Z[pO6I/I;

0CO3HAaBaThb U OOBSICHITH HACHTUYHOCTD 3a/1a4 pa3HbIX TUIIOB, CBA3BIBAIOMIUX TPU BCIMYHHBI (Ha pa60Ty, Ha IMOKYIIKH, Ha I[BI/I)KCHI/IC). BBIACIATDH
OTHU BECJIMYUHBI 1 OTHOHICHUA MCXKAY HUMHU, IPUMCHATH UX IIPpHU PCIICHUHU 3a/la4, KOHCTPYHPOBATh COOCTBEHHEIE 3a1a4 YKa3aHHbIX THUIIOB,

BJIaACTh OCHOBHBIMU METOJAMH PCIICHUS 3a/la4 HA CMECH, CILIaBbl, KOHIICHTPALUU,

peaTth 3aJa4r Ha MPOLCHTLI, B TOM YHCJIC, CJIOKHBIC ITPOLUCHTHI C O60CHOBaHI/IeM, HCIIOJIB3YA PAa3HBIC CHOCO6H;

pelaTh JOrMYCCKHUEC 3aJa4n PA3HbIMHA CHOCO6aMI/I, B TOM 4YHUCJIC, C ABYMA OJIOKaMH H C TpEMA OJI0KaMHu JaHHBIX C IIOMOIIBIO Ta6JII/II_[;
peuiaTth 3aaa4u 1o KOM6I/IHaTOpI/IKe U TCOpHUH BepOHTHOCTeﬁ Ha OCHOBC UCIIOJIb30BAHUA U3YUCHHBIX METOJ0B 1 000CHOBEBIBATH PCLICHUC,
peliaTh HECCJIOKHBIC 3aaa4YU 110 MaTeMaTHYECKOI CTaTUCTHKCE,

OBJIAJIETh OCHOBHBIMH METOJAMH DEUICHHS CIOXKETHBIX 3a7a4: apupMeTHdecKuid, anreOpandeckuii, mepedop BapHaHTOB, T'€OMETPHUYECKHM,
rpaduuecKui, IPUMEHATh UX B HOBBIX I10 CPABHEHUIO C U3YYEHHBIMU CUTYaLIUsX.

B nosceonesnoii scuznu u npu usyuenuu opysux npeomemos:

BBIACIIATL IIpU PCIICHHUH 3aJda4 XapaKTCPUCTHKH paCCManHBaeMOﬁ B 3aJaduc CcCuUTyalun, OTIHNYHBIC OT PpPCAIbHBIX (Te, OT KOTOPBIX
a6CTpaFHpOBaJII/ICB), KOHCTPYUPOBATHL HOBBLIC CUTyallUH C y‘IéTOM OTUX XapaKTCPUCTUK, B YACTHOCTH, NIPpU PCHICHUMN 3ada4 Ha KOHLCHTpAIUU,
YUYUTBIBATDH IIJIOTHOCTH BCILICCTBA,

peuaTbh U KOHCTPYHUPOBATH 3aJa4 HA OCHOBC pACCMOTPCHUS PCAJIbHBIX CHTyaHHﬁ, B KOTOPLIX HEC Tpe6yeTc;1 TOYHBIA BEIYUCIATEIbHBINA pe3yibTar,

pelaTh 3aJa4r Ha ABUKCHUC I10 PEKE, pacCMaTprBas pa3HbIC CUCTEMBI OTCUCTA.

Cmamucmuxa u meopus GQPOEmHOCmelz

OnepupoBarh MOHATHAMH: CTOIOYATHIE U KPYTOBBIE TUArPaMMBbI, TAOIUIIBI JAaHHBIX, CPeIHEE apu(PMETUUECKOE;
M3BJIEKaTh HH(POpPMAIIKIO, IPEACTaBICHHYIO B TabJIMIIaX, HA AHarpaMMmax, rpadukax;

COCTAaBJISITh TaOJUIIBI, CTPOUTH AHArpaMMbl U rpa)uKu Ha OCHOBE JIAHHBIX;

MPUMEHSITh MPaBUIJIO IPOU3BEICHUS MPU PEIICHUN KOMOWHATOPHBIX 3a7a4;

OTIEPUPOBATh TOHATUSMU: CIYYalHBIN OMNBIT, CIy4alHBIM BBHIOOP, WCHBITAHWE, SJEMEHTAPHOE Ciy4dailHOe COOBITHE (MCXO0J), KIIacCHYecKoe
ompe/ielIeHUE BEPOSITHOCTU CIyYalHOTO COOBITHS, OTIEPAIIMK HAJl CITy4YalHBIMU COOBITUSIMU,

NPEJCTaBIATh HH(OPMAIIHIO C TIOMOIIBIO KPYroB Dilniepa;
pelaTh 3aa4y Ha BEIYMCIIEHUE BEPOATHOCTH C MOJICYETOM KOJIMYECTBA BAPUAHTOB C MMOMOIILI0 KOMOMHATOPUKH.

B noBceHeBHOM KWU3HU U IPU U3YYEHUU APYTHX MPEAMETOB:

U3BJIIEKaTh, MHTEPIPETUPOBATh U NMPeoOpa3oBbIBaTh MH(GOpPMAIIMIO, MPEACTaBICHHYI0 B TaOMUIaX, Ha JuarpaMmmax, rpadukax, OTpa’karollyro
CBOMCTBA U XapaKTEPUCTUKN PEABHBIX IPOLECCOB U SIBJICHUN;

OIpEeNIeNIATh CTATUCTHUECKUE XapaKTEPUCTUKU BBIOOPOK IO TabyuIaM, JuarpamMmmam, rpadukaM, BBIIOJIHATh CPABHEHHE B 3aBUCHMOCTH OT IIENTU
peuieHus 3a1a4u;



*  OLEHUBATh BEPOSTHOCThH PEAJbHBIX COOBITUIN U SIBICHUU.
Hcmopusa mamemamuxu

® XapaKTepI/ISOBaTI) BKJIaJ BBIAAIOIMIUXCA MAaTEMATHKOB B PAa3BUTUC MAaTEMATUKN U MHBIX HAYUYHBIX O6HaCTCI>'I;

* [IOHMMAaTh POJIb MATEMATHUKH B pa3BUTUU Poccum.
Memoowvr mamemamuxu

® I/ICHOJ'IB?)YH HN3YUYCHHBIC METObI, IIPOBOJUTH JOKA3aTCIIbLCTBO, BBIIIOJHATE OIIPOBCPIKCHUC,

® BBI6I/IpaTB HU3YUCHHBIC METOJbBI U UX KOM6I/IH3LII/II/I IJI1 pECHICHUA MAaTEMATUYCCKUX 3a/1a4;

® JHCIIOJIB30BAaTh MaTEMAaTHUYCCKHEC 3HAHUS IJIs1 OIIMCAHUS 3aKOHOMepHOCTeﬁ B Opr)K&IOH.[Cﬁ I[CﬁCTBPITGJIBHOCTH " MPOU3BCACHUAX UCKYCCTBA,
® IPUMCHATH HpOCTefIHlI/Ie MMporpaMMHBIC CPCACTBA U 3JICKTPOHHO-KOMMYHUKAITUOHHBIC CUCTCMBI IIPU PCIICHUU MATCMAaTUYCCKHUX 3aJiay.

6. COAEP) KAHUE YYEBHOI'O IPEAMETA(KYPCA)

Yucna u evluucnenun

PanuonanbHbIe YncIa

JpoOu OOBIKHOBEHHbIE U JECSATUYHbIC, Iepexoa OT OJHOW (opMbl 3amucu apodei k apyroi. [loHsTHE palMOHAJIBHOIO 4YMCIA, 3aIMCh,
CpaBHEHHE, YIOPSJIOYMBAHUE PALMOHAIBHBIX 4YHCEN. ApHUPMETHYeCKHe ACHCTBHS C pallMOHAIBHBIMU YHUCIaMH. PemieHue 3amad w3 peaabHON
IIPAKTUKU Ha 4acTu, Ha ApoOu.

Crenenb ¢ HaTypaJIbHBIM [TOKa3aTeJIeM: ONpeeIeHHe, IPEo0pa3oBaHKe BbIPAXKEHUN Ha OCHOBE ONPEIEICHNUS, 3a1Ch OOJIBIINX YHUCEIL.

[TporneHTsl, 3anKCh NPOLEHTOB B BUJAE APOOH U JpoOu B BUAE MPOLEHTOB. TpU OCHOBHBIE 337a4ll Ha MPOLIEHTHI, pEIIeHUE 3a7ay U3 peabHOM
MPaKTUKU.

IIpuMeHeHne IPU3HAKOB JACIMMOCTH, PA3JI0KEHUE Ha MHOXKUTEIIM HaTYPAIBbHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IpsiMasi U 0OpaTHasi MPONOPLIMOHATBHOCTH.

Anzebpauueckue evipasrcenus

IlepeMeHHBIE, YHCIOBOE 3HAYEHUE BBIPAXKEHUS C NEPEMEHHOM. JlomycTHMble 3HAa4YeHUs NEpEeMEHHbIX. IIpencraBiieHne 3aBUCUMOCTH MEXIY
BeJIMYMHAMHU B BUJE (hopMyIbl. Berurcienus no gopmynam.

[IpeoOpa3oBaHne OYKBEHHBIX BBIPAKEHWH, TOKIECTBEHHO pPaBHbIE BBIPAKEHUS, NpaBUiia MpeoOpa3oBaHUS CyMM M NPOU3BEACHUH, MpaBUiIa
PacKpBITHS CKOOOK M ITPUBEIEHUS OJJOOHBIX CIaraeMbIX.

CBolicTBa CTENIEHU C HATYPaJbHBIM [TOKa3aTEIEM.

OpnnHowieHbl 1 MHOrowieHsl. Crenenb MHOrowieHa. CiokeHue, BBIMUTAHUE, YMHOKEHHE MHOTO4JIEHOB. POpPMyJIbl COKPAIIEHHOTO YMHOKEHHUS:
KBaJpaT CyMMBI M KBaJpaT pasHocTH. PopMyra pa3HOCTH KBaJpaToB. Pa3nokeHne MHOIOYIEHOB HA MHOKHTEIH.

Ypasenenua

VYpaBHeHHEe, KOPEHb YpaBHEHHUSI, TpaBHIia IPeoOpa30BaHusl ypaBHEHUS, PABHOCHIIBHOCTh YPaBHEHU.

JIuneitHOe ypaBHEHUE C OJHON NEPEMEHHOMN, YUCIIO KOPHEN JIMHEHHOTO YpaBHEHM S, pEIICHUE TMHENHBIX ypaBHEHUH. CocTaBIeHNE YpaBHEHUM
10 YCJIOBUIO 33/1a4i. Pemenne TeKCTOBBIX 3a71a4 ¢ TIOMOIIBIO YPAaBHEHMIA.

Jlunetinoe ypaenenue ¢ 06yms nepemennvimu u e2o 2pagux’. CucteMa IByX JMHEHHBIX ypaBHEHHMII ¢ IByMs IepEMEHHBIMH. Pellenue crucrem




ypaBHEHHH cr1ocoOOM MOJCTAaHOBKU. [IpuMepsI peleHns: TEKCTOBBIX 3a/1a4 ¢ TIOMOIIBIO0 CUCTEM YpaBHEHUIA.

Koopounamut u cpagpuxu. @ynkyuu

Koopaunara Touku Ha npsmoii. Yuciossie npoMexyTKkH. PaccrossHue Mey 1ByMs TOYKaMHU KOOPAMHATHOW IPSMOM.

[IpsmoyronbHas cuctema koopauHar, ocu OX u Oy. AGciyiceca U opArHATa TOYKU Ha KOOPIUHATHOM miiockocTh. [IpumMepsl rpadmkoB, 3a1aHHBIX
dbopmynamu. UteHne rpadikoB peabHBIX 3aBUCUMOCTEH.

[Monsitne dyakuuu. I'paduk dynkimu. CBoiictBa (ynkimid. Jlunelinas ¢yHkius, eé rpaduk. ['padux bynkuuun y = KX + b. I'paguueckoe

peuteHue TUHEtHbIX YPAGHEHUL U CUCTEM JTUHEIHbIX YPABHEHULL.

7. TEMATHYECKOE INTAHUPOBAHHUE YYEGBHOI'O ITPEIMETA(KYPCA)

Ne OcHOBHBbIE BH/IbI Y4e0OHOI Tema ypoka
JeSITeJIbHOCTH (Ha OCHOBE
NpeIMETHBIX Pe3yJIbTATOB)
1.ITloBTOpEHUE Kypca 1 JpoOu u nponopuun
MaTeMaTHKH 3a 6 Kjacc 2 Pentenue ypaBHeHHH
3 IloBTOpEHUE
2.JIuneitHoe ypaBHEHUE 4 Pacnosnaeamv 4ucioBeie BeIpakeHHs | Beenenue B anreOpy
C OJTHOH MepeMeHHOH 5 U BBIPOKEHHMA C IIEPEMEHHBIMH, | BBemeHue B anreOpy. AnreOpanyecKie BRIPaKCHUS
6 IMHEWHbIe  ypaBHeHUs. lIpuBOAMTE | JIuHelHOE ypaBHEHHE ¢ OIHON MEPEMEHHOMN
7 NpUMEPBI BBIPAXKCHUI C | AnropuT™m penieHus JUHEHHBIX YpaBHEHUH ¢ OTHOW NepeMeHHOM
8 IICPEMCHHBIMH, JIHHCHHBIX YPaBHCHUIL | VpapHeHHe co 3HAKOM MOy
9 CocraBsts BBIPAKCHUC € | HaxoxeHue KOopHeil ypaBHEHHs
10 HEPEMCHHBIMHI  II0  yCIOBUIO  33/a"9H. | Pepenye ypaBHEHU OBBILEHHON CII0KHOCTH
11 BHHOHH’[HU’ TPeodPasOBARMS |"A 1ropuTy pelleHue 3a1ad ¢ TOMOLIbI0 ypaBHEHHUil
12 BBIPOKCHHH: ~ TPUBOANTL  TOOBHBIE [peepye 3aJ1a4 C IIOMOIIBI0 YpaBHECHHUH
13 claraeMble,  pacKphlBaTb  CKOOKH. Saziaqy Ha JBIKCHIE.
14 HaxomuTs,  3HQYCHMC  BLIpAKCHM  C Pemienuie 3a7a4 Ha JBU)KEHHE C IOMONIbIO YPaBHEHU N
15 [EPEMCHHBIMIT fpu SAIAHABIX Tp e enme 3a/1a4 Ha paboTy C MOMOIIBIO YPAaBHEHHIA
16 SHATCHHAX VCPEMCHHBIX. IToBTOpEHUE U cucTeMaTH3AIMsl Y4eOHOTO MaTepuana.
KnaccuduiupoBatrs — anredOpanyeckue
17 BBIPAKEHUS. Dopmynuposamo
OTIpeNieIeHue JIMHEHHOTO YpaBHEHUS.
Pemars smnelinoe ypasrenne B 00IeM | Koyrponsras paGota Ne 1 mo Teme «JIuHeiiHOE ypaBHEHHE ¢ OHOI
Buje. MHTepnpeTupoBarh ypaBHEHUE TepeMeHHOI»
KaK MaTeMaTHYECKYIO MOJIeNb
peaNbHOM CUTYaIUH.
3. Llenble BeIpaskeHUs 18 Dopmynuposamy: ToXIECTBEHHO paBHBIE BBIPAKEHUSI.
19 onpeoenenus: TOXISCTBEHHO paBHBIX | ToxmecTBa
20 BBIPA)KECHUH, TOXKIECTBA, CTENEHU C OHpeHCJ‘ICHI/Ie CTEIICHU C HAaTypaJIbHbIM MOKAa3aTeJIeM
21 HaTypaJIbHbIM rokasate/cM, | HaxoxxJeHue 3HaU€HUN BhIpaKeHUH
22 OJIHOYICHA, OJHOWICHA CTAHAAPTHOTO | CpaBHEHHE BBIPAKCHHIL




23

24

25

26

27

28

29

30

31

32
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34

35
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37
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40
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55
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BHIa, Kod(pdummenrta
CTCTICHH  OJHOYJICHA,
CTCTICHU MHOTOYJICHA;
ceolicmea: CTENICHW C HaTypalbHBIM
moKazareseM, 3HaKa CTEIICHU;

npaeuna: JOKa3aTelbCTBA TOXKJIECTB,
YMHOXKEHUS OJTHOWICHA Ha MHOTOYJICH,
YMHOCHHST MHOTOYJICHOB.

OJIHOYJIEHA,
MHOTOYJICHA,

Buiuucniames 3HaueHHE BBIPAXKEHUHA C
nepeMeHHbIMU. [IpuMeHATH cBoOMCTBa
CTeTIeHU TUTS npeoOpa3oBaHusL
BBIPAKEHUH. BBINONHATE YMHOXXEHHE
OJIHOWIEHOB M BO3BEJEHHE OHOYJICHA
B CTCIICHbB. HpI/IBOI[I/ITI:- OJHOYJICH K
CTaHJapTHOMY  BHUJAY. 3amluChIBaTh
MHOTI'OYJICH B CTaHAapTHOM BUAC,
OmnpeneniaTh  CTENeHb  MHOTOYJIEHA.
ITpeoOpa3zoBbIBaTH TIPOU3BEIICHHUE
ONHOYJIECHA M MHOTOWIEHA; CYMMBHI,
pasHoCTH,

IIPOMU3BEACHUS IBYX MHOTOWICHOB B
MHOTOWICH. BRINONHAT pa3iokeHne
MHOTOWICHA Ha MHO>KHTENHN CII0OCO00M
BBIHECEHHS O0IIIer0 MHOXKHTEINA 32
CKOOKH, CIIOCOOOM TPYIIUPOBKH, 10
(dhopMysaM COKpAIEHHOTO YMHOKCHHUS
1 C TPUMEHCHNUEM HECKOJIBKUX
croco0oB.

CBoiicTBa CTEIIEHN C HATYpaIbHBIM MIOKA3aTEIeM

Pemenne mprMepoB Ha CBOMCTBA CTENIEHH C HATYPaJIbHBIM MOKa3aTeIeM

YpouieHue BbIpaKeHUN

OHOYJIEHBI.

CreneHp OqHOYIIEHA.

MHorouiaeHbI.

CroXeHue U BRIUMTAHHE MHOTOYJICHOB

I[CI;'ICTBI/I}I CJIOXKCHU U BbIYUTAaHNWA MHOI'OYJICHOB

[ToBTOpEHNE U cHCTEMaTH3anUs yIeOHOTO MaTepHaa.

Kontponsuas padora Ne 2 o teme: «CTeneHb ¢ HATypalbHBIM
nokazateneM. OgHowieHsl. MHoro4nensl ClokeHHe ¥ BEIYUTaHHUE
MHOTOWICHOB)

AJ'IFOpI/ITM YMHOXCHH OJHOYJICHA Ha MHOT'OYJICH

VYMHOKEHHE OJHOUJICHA Ha MHOTOUJICH

Pemenvie 3aaHuii Ha yMHOKEHHUE OJHOUYJIEHA HA MHOTOWIEH

PenreHue npuMepoB Ha YMHOKEHHE OTHOUWJIEHA HA MHOTOYJICH

AJ'IFOpI/ITM YMHOKCHHUS MHOI'OYJICHA HA MHOT'OYJICH

VYMHOKEHHE MHOT'OYJICHA HA MHOTOYJICH

Pemenue npumMepoB Ha YMHOKEHHE MHOTOUJICHA HA MHOTOUJICH

Pemenve 3ajaHuii HAa YMHOKEHHE MHOTOUYJIEHA HA MHOTO4JIEH

PaznoskeHne MHOTOYJICHOB Ha MHOKHTEIIH.

Brinecenue 061116F0 MHOYKHTEJIS 38 CKOOKH

Pa3znoxeHre MHOIOYJIEHOB Ha MHOXKHUTENN. BeiHECEHHE 001IEro
MHOYHUTENS 38 CKOOKH

PasnoxeHrne MHOrO4IeHOB HA MHOKUTENIN. MeTos rpynupOBKH.

Metop rpynnupoBKHY MPU pa3ioKeHUH MHOTOUYJIEHA HA MHOXKHUTEIHN

Pewienne npumepoB Ha pasiioKEHUE MHOTOWIEHOB HA MHOXKUTEIN
Ppa3JIu4HBIMU METOAAMHU

KontpomnsHasg pabora Ne 3 mo Teme «YMHOXEHHE OTHOWIEHA Ha
MHOTOWIEH. Y MHOXKEHHE MHOTOUWIEHa Ha MHOTOWIeH. Pa3noxenue
MHOTOYJICHOB HA MHOYKHTEIIH)

[TpousBenenne pasHOCTH M CYMMBI IBYX BBIpaKCHUH

HpOI/ISBe,I[eHI/IC CYMMBI U pa3HOCTH

Pemenue 3ananuii Ha MPOU3BEJEHNE PA3HOCTU U CYMMBI ABYX
BBIpaXKEHUIL

Pa3HOCTh KBa/IpaTOB ABYX BBIp2)KEHUH

Pa3HOCTh KBa/IpaTOB JIBYX BBIPQKEHHH B Pa3JIMYHBIX MPUMepax

KBazpar cyMMBI ¥ KBaJpaT pa3HOCTH IBYX BBIpQKEHHUH

KBagpaT cyMMbI IByX BbIpa>KeHUH

KBazpar pa3HOCTH IBYX BBIpaKeHHH

(D()pMyJ'ILI KBaJipaTa CyYMMBbI U KBaJpaTa pa3HOCTHU ABYX BLIpa)KGHI/Iﬁ

Hpeo6pa3OBaHHe MHOT'OYJICHA B KBAJIPAT CYMMbI WJIN Pa3HOCTU ABYX




BBIPAXKEHUM.

58 [Ipeobpa3oBaHne MHOTOUWIEHA B KBaIpaT CYMMBI TN Pa3HOCTH JIBYX
BBIPAKECHUI.

59 [IpeoOpa3zoBaHre MHOTOWICHA B KBaApaT CyMMBbI WIIM Pa3HOCTH JIBYX
BBIPAKEHUI.

60 [ToBTOpEeHMe U cucTeMaTH3anys yieOHOro MaTepraia

61 Konrponbhas padora Ne 4 o Teme «DopMyIibl COKpaIIEHHOTO
YMHOXCHUS»

62 CyMMa 1 pa3HOCTh KyOOB JIBYX BBIpayKEHUI

63 CyMMa 1 pa3HOCTh KyOOB JIBYX BBIpayKEHUI

64 [TpumMeHeHne pa3InuHBIX CIIOCOO0B PAa3IoKEHHs MHOTOUWICHA Ha
MHOKUTEIH

65 [IpuMeHeHHE pa3IHUHBIX CIIOCOOOB pa3I0KeHUsI MHOTOUYIEHA Ha
MHOKUTEIH

66 [TpuMeHeHne pa3IuuHBIX CIIOCOOOB PA3JI0KEHHsI MHOTOY/ICHa Ha
MHOXKUTEIH

67 [TpuMeHeHne pa3IugHBIX CIIOCOO0B PA3NI0KEHII MHOTOWICHA Ha
MHOXKUTEIH

68 [ToBTOpEHHE U cUcTeMaTH3aNMs yIeOHOT0 MaTepHaia

69 Kontponsnas padora Ne 5 mo Teme «CymMma U pa3HOCTh KyOOB IBYX
BbIpakeHUil. [IpuMeHeHne pa3IMIHbIX CIIOCOOO0B Pa3I0KCHUS
MHOTOWIECHa Ha MHOXKUTEIIH»

4. OyHKIUH 70 Tlpusooums ipuMepHI 3aBICUMOCTEH CBs13u MeX1y BeIMUYMHAMU. DYHKIMS

71 MeXAy BenndrHaMu. Paznndate cpequ | CBsisu Mexty BennunHaMu. DyHKIUS

72 3aBucumocteii [pusoauts Crioco0sl 3a1aHust PYHKIUH

73 (byHKI_[I/IOHaHLHLIe 3aBUCHUMOCTH. CrocoOnl 3aJIaHUsI (byHKI—H/H/I

74 ypaBHEHHS C JBYMSI [IEPEMEHHBIMH; I'paduk GpyHKIHK

75 JIMHEITHOTO YpaBHEHHUS C ABYMsI Tpaduk GpyHKIMA

76 TICPEMEHHEIMH, CHCTCMBI IBYX Jluneiinas GyHKiMs, eé rpaduk U CBONWCTBA

77 JIMHCHHBIX YPABHEHUH C JIBYM3 Jluneiinas GyHKuus, €€ rpaduk U cBOHCTBA

78 TNICPCMCHHBIMHU, PCANIEHBIX HPOLCCCOB, | Jypejinas Gynkums, eé rpaduk u cBoiicTBa

79 JULL KOTOPBIX YPAaBHCHHE € BYMA Jlunetinas GyHKIWA, e€ TpaduK U CBOICTBa

80 TCPEMCHHDIMH I CHCTEMA [ToBTOpEeHME U cucTeMaTH3anus yaeOHOr0 MaTepHaia

81 YPABHEHIH € JABYM TIEDEMEHHBIMM Konrponbnas padora Ne 6 no Teme «DyHKIHI»

82 ;}Zﬂzﬁi;zMaTeMamquKHMH YpaBHEHUS C IBYMSI IEPEMEHHBIMU

83 OHII[)CJICH}I";“L, ABIAETCA JIH IAPA THCEI Pemienne ypaBHeHUH ¢ IBYMS IEPEMEHHBIMH

84 DEIleHHEM TAHHOTO YPABHEHHS C J'InHelimoe YpaBHEHHE C JBYMsI IEPEMEHHBIMH H €ro rpaduk

85 JBYMS! TTEPEMEHHBIML. JluneliHOE ypaBHEHHE C IBYMSI IEPEMEHHBIMH U €ro rpaduk

86 Onuco16ans noHsmus: 3aBUCHMOR 1 JluHeliHOE ypaBHEHHE C IBYMSI IEPEMEHHBIMH M €ro rpaduk

87 HE3aBHCHMOI Cucrembl ypaBHEHUH C IBYMsI IlepeMeHHbIMU. [ padudeckuii meTon

TepeMeHHbIX, (YHKLMH, apryMeHTa pELIeHUs CUCTEMBbI IBYX JIMHEWHBIX YPAaBHEHHH C IByMs IIEpEMEHHBIMHU
88 Cuctembl ypaBHEeHHUH ¢ nByMsl nepeMeHHbIMU. ['paduueckuii Mmeros




¢byHKIMH; criocoObl 3a1aHns QYHKINHU. | PEHICHHs CHCTEMBI ABYX JIMHEHHBIX YPaBHEHHUH C BYMsI IEPEMEHHBIMHA
89 DopMyIUPOBATEL OIPEICICHHUS: I'padmueckuit MeTo pemIeHNs CHCTEMBI IBYX JIMHEHHBIX YPaBHEHUH ¢

obnactu onpeneneHus: GyHKINH, JIBYMsI IlepeMEHHBIMH
90 obnactu Pemienre cucteM JMHEHHBIX ypaBHEHHH METOIOM MOJCTAaHOBKH
91 3HadeHui QyHkuuu, rpaduka, Pemiennie cuctem JIMHEWHBIX YPAaBHEHUI METOJIOM NOJICTAHOBKHU
92 yHKIMH, THHEHHOH Pemienue cucreM JIMHEHHBIX YPaBHEHUI METOIOM CJIOKECHHUS
93 (yHKIHH, TIPAMOH Pemienue cucreM JIMHEHHBIX YPAaBHEHUI METOOM CIIOXKCHMS
94 HpONOPIMOHAEHOCTH. PenieHne CUCTEM JIMHEHHBIX YPABHEHUI METOIOM CIIOKEHUSI
95 Buruucasmp 3uavenne QpyHKImm 1m0 Pemenye 3a1a4 ¢ HOMOILBIO CHCTEM JIMHENHBIX YpaBHEHUMH
96 ZgﬂaHHOMY 3HageHm0 apryMeHTa. Pemienre 3a1a4 ¢ HOMOIIIBIO CUCTEM JIMHEIHBIX YpaBHEHHUH
97 OCTaBHHTé TaOJHIBL SHATCHHIH Pemienre 3a1a4 ¢ HOMOIIIBIO CUCTEM JIMHEHHBIX YpaBHEHHUH

HKIMHA. CTpouTh rpaduk QyHKINN = "

98 by . 6p pcfb by H‘b > | Pemenue 3aau ¢ NOMOIIBIO CHCTEM JIMHEHHBIX YpaBHEHHUH

3agaHHOM TabauuHO. CTpOUTH Tpadux
99 JAHHON POHTE TP IloBTOpEeHHUE U cHCcTEeMaTU3aIUsl YIeOHOr0 MaTepraa

JIMHEHHOW (YHKIIMU U TIPSIMOit = "
100 Konrponbhas padora Ne7 no Teme «CrcTeMbl JIMHEWHBIX YPaBHEHUH C

MIPONOPIHOHATBHOCTH. ONIHCHIBATh

. N JIBYMsI IEpEMEHHBIMI)
01 CBOMCTBA 3TUX (PYHKIMH
[ToBTOpEHME U cucTeMaTH3anys yaeOHOTO MaTepHraia

102 HroroBas KOHTpoJIbHAs paboTa

8. MATEPHUAJIBHO - TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIbBHOI'O NIPOLHECCA

KabuneTsr 060pymoBansl B coorBeTcTBUU ¢ TpeOoBanusmu Canllun 2.4.2.2821-10 «CaHUTapHO-3TTUIEMHOJIOTHIECKIE TPCOOBAHUS K YCIIOBHSIM H

OopraHu3anuu o0yueHus, CoJepkKaHus B 00111e00pa30BaTEIbHBIX OpraHU3alusix», TPeOOBAHUSIMHU IOCY1apCTBEHHBIX 00pa30BaTeIbHbBIX
CTaHJapTOB HAYaJIbHOTO OOIIEr0, OCHOBHOTO OOILEro U cpeHero o0miero o0pa3oBaHusl.

O6opynoBanue yueOHOTo KaOMHETa BKIIOYAET:

1. Pabouee mecTo mpenogaBaTes:

1.1. KOMHBIOTep (CTaI_[I/IOHapHHﬁ HepCOHaJ'II)HHﬁ KOMIIBIOTED, MOHO6J'IOI(, HnIn H0yT6y1() C MPEAYCTAaHOBJICHHBIM CUCTCMHBIM U IIPUKIIA/THBIM

IPOrpaMMHBIM oOecrieueHreM O0IIero Ha3HaueH!sl, JOCTYIOM K JIOKaJIbHBIM CETEBBIM pecypcaM U pecypcam cetu MHTepHer.
1.2. BuneonpoeKIimoHHoe 000py10BaHUE.
1.3. nTepakTuBHas AOCKA WM MPOEKIIMOHHBINA SKpaH.

1.4. MeGensb (cTom, cTyn)

2. PabGoune mecTta /i 00y4arOImUXCs U3 pacueTa YUCICHHOCTH Kiacca 25-30 4enoBeK Wi TPYIIIbI (CTONBl YICHUYECKUE, CTYIIbS).
3. YuebHoe 000py10BaHNE B COOTBETCTBUH C Ha3HAYCHHEM KaOWHeTa.
4. Y4eOHO-METOINYECKOE 00ECIIEUEHNE TUCIIAILIINH B COOTBETCTBUY C HA3HAYEHNEM KaOMHETA.

OcHaieHue npoiiecca 00y4eHHsl TeoMeTpuH olecrieunBaeTcsi OMOINOTeUHbIM (POHIOM, TIEYaTHBIMHU MOCOOMSIMH, a Takke MH(POPMaIlMOHHO-

KOMMYHUKATHBHBIMU CPEACTBAMU, SKPAHHO-3BYKOBBIMU HpI/I60paMI/I, TCXHUYCCKHUMHU CPpCACTBAMU 06yquI/151, HarjsiITHbIMHA ITOCOOHUSMH.
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