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IHOACHUTEJIbBHAS 3AIINCKA

Anrebpa SBISETCS OJNHUM W3 OMOPHBIX KYPCOB OCHOBHOTO 00ImIero oOpa3oBaHHs: OHA
oOecreynBaeT U3yuyeHue APYTruX IUCIUIUIHH, KaK €CTECTBEHHO-HAYYHOT0, TaK U TYMaHUTaPHOTO
IIUKJIOB, €€ OCBOEHHE HEOOXOAMMO AJIsi MPOAODKEHUs 00pa30BaHUS U B MOBCETHEBHOM YKU3HU.
Pa3zBuTHe y oOyuaronmxcss HAyYHBIX MPEICTaBICHUNA O MPOUCXOKICHUH U CYIIHOCTH anredpau-
YecKuX aOCTpakiuii, crioco0e OTpakKeHHS MaTeMAaTHUYECKOW HAyKOH SBJICHHH W TPOIECCOB B
pUpoJie U OOIIECTBE, POJIM MATEMATHIECKOTO MOJICITHPOBAHUS B HAYYHOM TO3HAHUU M B MPAK-
TUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYUYHOTO MHPOBO33PEHMS U KaYECTB MBIILICHUS, HEOOXO-
JTUMBIX IS alafTallii B COBpPEeMEHHOM (P poBoM ob1ecTBe. Mzyuenue aareOpsl o0ecrieynBaet
pa3BuTHE yMEHHs HaOII01aTh, CPaBHUBATH, HAXOAUTH 3aKOHOMEPHOCTH, TpeOYyeT KPUTHUHOCTH
MBINUICHHSI, CTIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOW JIEHCTBUSI U BBIBOJBI, (hop-
MyJIMpOBaTh yTBepxkaAeHUuA. OcBOeHHE Kypca aiaredpbl 0OecleynBaeT pa3BUTHE JOTHUYECKOTO
MBIIUICHUST OOYYAIOIIUXCS: OHU HCIIONB3YIOT JEAYKTUBHBIE W WHAYKTUBHBIC PACCYXICHHUS,
0000111eHIEe U KOHKpETH3aIlnIo, abcTparupoBanne u anajoruto. O0ydenue anredpe mpeamnosara-
€T 3HAYUTEIbHBIH 00BEM CaMOCTOSTENLHOW AEATEIFHOCTH OOYYArOIIMXCs, TTOITOMY CaMOCTOSI-
TeJIbHOE PeLICHUE 3a/1a4 SBJSIETCS peanu3alyei JesTeIbHOCTHOTO PUHIINIIA 00yUeHUSsI.

B cTpykType mporpammel yueOHOTO Kypca « Anredpa» il OCHOBHOTO 001Iero oOpa3oBa-
HUSI OCHOBHOE MECTO 3aHHMMAIOT COJepXKaTelIbHO-METOANYecKue JUHUM: «YHucna u BeIUKCIE-
HUS, «ANredpandecKue BBIPAKCHUS», «YpaBHEHUS U HEpaBeHCTBa», « DyHkimny. Kaxgas u3
3TUX COJIEP’KATEIbHO-METOUUECKUX JIMHUN Pa3BUBACTCS HA MPOTSIKEHUH TPEX JIET U3ydeHUs
Kypca, B3aMMOJCHCTBYS C JPYTHMMH €ro JUHHUSIMH. B Xone n3ydeHus y4eOHOro Kypca oOydaro-
HIUMCSI TIPUXOJTUTCS JTIOTHUECKH PacCy’kKIaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIHN S3bIK.
B cBsi3u ¢ 3TUM B porpamMmy y4eOHOTo Kypca «Anredpay BKIIOYSHBI HEKOTOPBIE OCHOBBI JIOTH-
KU, TPEJCTaBIEHHbIE BO BCEX OCHOBHBIX pa3/esiax MaTeMaTH4eckoro oOpa3oBaHUS U CIOCOO-
CTBYIOIIIHME OBJAJICHUIO O0YYaIOIUMUCS OCHOB YHUBEPCAIHLHOTO MaTeMaTHYECKOTo si3bika. Co-
Jep>KaTeIbHON U CTPYKTYpPHOM 0COOEHHOCTHIO yueOHOro Kypca «Anredpay» sBISETCS ero UHTe-
TPUPOBAHHBIN XapaKTeP.

Conepxanve TUHAKA «Yucaa U BBIYUCIECHUSD CIIYKUT OCHOBOMW JUISl TAJIbHEUILErO U3yde-
HUS MATEMAaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYAIOMIUXCS JIOTHYECKOTO MBIIUICHUS, (HopMu-
POBaHHUIO YMEHUS TOJIb30BAThCSI aIrOPUTMAMU, a TaKKe MPUOOPETEHUIO MPAKTUYECKUX HaBbI-
KOB, HEOOXOIUMBIX ISl TIOBCETHEBHOM JKU3HH. Pa3BuTHE MOHITHS O YKCIIE HA YPOBHE OCHOBHO-
ro obmiero oOpa3oBaHMs CBSI3aHO C PAIIMOHAIBHBIMU M UPPAIIMOHAILHBIMU YHUCIIaMU, (OPMHUPO-
BaHUEM IPEJICTABICHUH O JCWCTBUTEIHLHOM UYHCIIE. 3aBEPIICHNE OCBOCHHS YUCIOBON TUHUH OT-
HECEHO K CpeIHeMY 0011eMy 00pa30BaHHUIO.

CopepxaHue IByX alireOpanveckux JTUHUN — « AreOpandeckue BhIpaXEHUS» U « Y paBHE-
HUSl 1 HEPaBEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO Y OOYYAIOMIMXCS MaTeMaTHYECKOIro ara-
pata, HEOOXOAMMOTO Ui PEHICHHS 3aJad MaTEeMaTHKH, CMEXKHBIX IMPEAMETOB U MPAKTHKO-
OPHUEHTHPOBAaHHBIX 3ana4. Ha ypoBHe oCHOBHOro o0miero oOpa3oBaHHs y4eOHBIM MaTepHal
TPYIIUPYETCS] BOKPYT pallMOHAIBHBIX BhIpaXeHUH. AnreOpa JeMOHCTPUPYET 3HAUCHUE MaTeMa-
TUKU KakK s3bIKa JIJIS1 IOCTPOEHHUSI MaTeMaTHUYECKUX MOjeNel, ONMMCaHusl POLECCOB U SIBICHUN
peanbHOTO MUpa. B 3amaun o0yueHus: anredpe BXOAAT TaKKe NaTbHEHIee Pa3BUTHE aITOPHUT-
MUYECKOTO MBIIIEHUSI, HEOOXOJUMOT0, B YAaCTHOCTH, JJI1 OCBOCHMSI Kypca MH(GOpPMATUKU, U
OBJIaJICHUE HABBIKAMH JCIYKTUBHBIX paccyxacHuii. [IpeoOpa3zoBaHre CUMBOIBHBIX (POpPM CIO-
COOCTBYET Pa3BUTHIO BOOOpaKEHUsI, CTIOCOOHOCTEN K MaTeMaTUUE€CKOMY TBOPUYECTBY.

Conepxanme (GyHKIHOHATBHO-TpaQUUECKON TMHUM HALEICHO Ha MOJIy4YeHHUE 00ydaroy-
MUCS 3HaHUH 0 QYHKIHSIX KaK BaKHEUIIEH MaTeMaTHIECKON MOJCIH JIJIsi ONUCAHMS U UCCIIEIO0-
BaHUs Pa3HOOOpA3HBIX IMPOIIECCOB U SIBJICHHWHA B MpUpoae M obmiectBe. M3ydueHue marepuana
CIOCOOCTBYET Pa3BUTHIO Y OOYYAIOIIMXCS YMEHHUSI UCIOJIb30BaTh Pa3IMYHbIC BbIpA3UTEIbHBIC
CpelCTBa sI3bIKa MAaTEMaTHUKU — CIIOBECHBIC, CHMBOJHMYECKHE, rpaduuecKre, BHOCHT BKJIAJ B
dbopMupOBaHUE IPEICTABICHUN O POJIM MATEMATUKH B PA3BUTUN HUBWIM3ALUU U KYJIbTYPBI.



CormacHo yueOHOMY TUIaHy B 7—9 Kilaccax m3ydaercss yu4eOHBIN Kypc «Anredpay, KOTO-
PBIi BKIIIOYAET CJIEIYIONMEe OCHOBHBIE pa3elibl copepikanus: «Unciaa u BBIYUCICHUD», «Are0-
paruecKue BRIPAXKCHUSD», « Y DAaBHCHHUS M HEPABEHCTBAY, « DYHKIIUNY.

Ha u3yuenne yue6HOro Kypca «Anredpa» orsoaurcs 306 gacos: B 7 kiacce — 102 yaca (3
yaca B Hefienmo), B 8 kimacce — 102 gaca (3 gaca B Heento), B 9 kiacce — 102 gaca (3 vaca B He-
JIETIIO).



COJAEPKAHUE OBYYEHUA
7 KJIIACC

Yuciia 1 BLIYUCICHUA

JpoOu OOBIKHOBEHHBIE M JIECATHYHBIC, IEPEX0]T OT OAHOU (HOPMBI 3amucH Ipobeid K apy-
roii. [ToHsTHE palMOHANBHOIO YKCIIA, 3aIIUCh, CPABHEHHE, YIIOPSAIOUYNBAHUE PALlMOHAIbHBIX YH-
cen. ApudmMernyeckue ACHCTBUSA C paIlMOHAIBHBIMU uYuciamMu. PemeHue 3amad w3 pealibHOU
NpPaKTUKU Ha 4acTH, Ha APOOH.

CreneHp ¢ HaTypajJbHBIM IIOKa3aTelIeM: OIpeJesIeHUE, MpeoOpa3oBaHne BBIPAKEHUH Ha
OCHOBE OTNpeAETICHH, 3aUCh 0OJbIINX YKced. [IpoIeHThl, 3auch NPOLEHTOB B BUAE APOOH U
IpoOu B BHUJE NPOLIEHTOB. TpU OCHOBHBIE 33aJlaud HA IPOLIEHTHI, PEIICHHE 3a/a4 U3 PealbHOM
IPAKTUKH.

[IpuMeHeHnEe TPU3HAKOB AEIUMOCTH, Pa3JIOKEHNE HA MHOXKHUTEIN HATYPAJIBHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHCJIE MIPsIMasi U 0OpaTHAst MPOMOPLUOHATIBHOCTH.

Anredpanyeckne BbIPaKeHUs

IIepeMeHHBIE, YUCIOBOE 3HAYEHUE BBIPAKEHUs C IIEPEMEHHOMU. JomycTHMble 3HAYEHUs
nepeMeHHbIX. [IpencraBienne 3aBUCHMOCTH MEXIy BEIMYMHAMM B Buae (Gopmysibl. Beramcie-
HUs 110 popmynam. [IpeoGpazoBanre OYKBEHHBIX BBIPAXKEHUH, TOXKIESCTBEHHO PaBHBIC BBIpaXke-
HUsI, IpaBUiia IPeoOpa3oBaHus CyMM M NPOU3BEICHUM, TpaBUiIa PACKPBITUS CKOOOK U IIpHUBE/E-
HUSI TOI0OHBIX CIIaraeMbIX.

CBoliCcTBa CTEIEHH C HATYPAJIbHBIM MTOKA3aTEIEM.

OpnHowieHbl 1 MHOrowieHbl. CteneHb MHorouieHa. Cllo)keHHe, BBIUUTAHUE, YMHO)KEHHE
MHOro4JeHOB. DOpMysBl COKpAIIEHHOTO YMHOMKEHUS: KBaJpaT CyMMBI M KBaJpaT Pa3HOCTH.
®opmysia pa3HOCTH KBaJpaToB. Pa3noxkeHre MHOTOWJIEHOB HA MHOKUTEIH.

YpaBHeHus U HepaBeHCTBA

VYpaBHeHUe, KOPEHb YpaBHEHUs, IIpaBUia NMpeoOpa30BaHUs ypaBHEHMS, PaBHOCHIIBHOCTh
YPaBHEHUH.

JIuHeitHOEe ypaBHEHUE C OJHOM NEPEMEHHOM, YMCIO KOPHEN JIMHEMHOIO ypaBHEHMUS, pe-
IIEHHE JINHENHBIX ypaBHEHUH. CocTaBIeHNE YPAaBHEHUH 10 YCIOBUIO 331a4u. Pemienue TekcTo-
BBIX 33/1a4 C IOMOLIbIO YPaBHEHUIA.

JluneiiHoe ypaBHEHME C ABYMsI IEPEMEHHBIMHU U ero rpaguk. Cuctema ABYX JUHEHHBIX
YpaBHEHMH ¢ JBYMs IEpeMEHHbIMHU. PelieHMe cucTeM ypaBHEHHMH CIOCOOOM MOICTaHOBKH.
[Ipumepsl perieHns TEKCTOBBIX 3aayd ¢ IOMOIIIbIO CUCTEM YpaBHEHUH.

DOyHKUNH

Koopaunara Toukn Ha npsamon. YucinoBele MPOMEXKXYTKH. PaccTossHre MeXIy IBYMs TOY-
KaMU KOOPAUHATHOU MPSAMOM.

[IpssmoyrosnbHas cucrema koopauHat, ocu Ox u Oy. Abcuucca U OpAMHATa TOYKU Ha KO-
opauHaTHOM miockocTH. ITpumepsl rpadukos, 3agaHHbIXx GopmynaMu. UteHue rpadukoB pe-
anbHBIX 3aBUcHMOCTed. [lonstre ¢pynkmmn. ['padux Gynkmun. CpoiictBa dyHkimii. JInneitHas
bynkus, e€ rpaduk. 'paduk dynkuuu y = [x|. I'padudeckoe pemieHue TMHEHHBIX ypaBHEHUN U
CHUCTEM JIMHEHHBIX YPABHEHUN.

8 KVIACC

Yuciia ¥ BbIYMCICHUA

KBanpaThsiii kopenb u3 uncia. [lonstue o0 uppanuoHaabHOM yucie. JlecsTuuHbIEe MpH-
ONMMKeHUs MppaluoHaibHbIX uMcen. CBOMCTBa apu(PMETHUECKHUX KBaJpaTHBIX KOpHEH M HuX
IPUMEHEHHE K MpeoOpa30BaHUIO YHCIOBBIX BBIPAXKEHUM M BbIYMCIEHUSAM. JlelicTBUTEIbHBIE
YHCIIa.

Crenens ¢ 1enbIM IT0Ka3aTesaeM u e€ cBoiicTBa. CTaHaapTHas 3a1uch YKUCa.

AuiredpanyecKue BbIpPasKeHUs1



KBanpaTHblii TpEéXuiieH, pa3aoKeHUE KBaPATHOTO TPEXUIEHA HA MHOKUTEIH.

Anrebpanyeckast 1podbs. OCHOBHOE CBOMCTBO anredpandeckoit npodu. CriokeHue, BbIUU-
TaHHe, YMHOKEHUE, JIeJIeHne anredpanyeckux apobei. ParroHanbHble BEIpaXEeHUs U UX TPeoo-
pas3oBaHHue.

YpaBHeHHUS M HEPABEHCTBA

KBaapatHoe ypaBHeHue, (hopmysia KOpHEH KBagpaTHOro ypaBHeHus. Teopema Buera. Pe-
IICHUE YypPAaBHEHWH, CBOAAIIMXCSA K JIMHEHHBIM M KBaapaTHbIM. llpocreiimme apoOHO-
palroOHaIbHBIE YPAaBHEHHS.

I'padmueckas MHTEpHIpeTalusl YpaBHEHUH C JABYMs NEPEMEHHBIMH U CHCTEM JIMHEHHBIX
ypaBHEHUM C AByMs NepeMeHHbIMU. [IpuMepsl pemieHus CHUCTEM HEJTMHEWHBIX YpPaBHEHHH C
JByMsI IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3a7a4 alreOpandecKuM CIIOCOOOM.

Yucnossle HEPABEHCTBA U UX CcBOMcTBA. HepaBeHCTBO ¢ oaHOM nepeMeHHON. PaBHOCHIIB-
HOCTh HEpaBEHCTB. JIMHEIHbIE HEpAaBEHCTBA C OJHOM NepeMeHHOW. CHCTEMbI JTMHEWMHBIX HEpa-
BEHCTB C OJJHOM IIEPEMEHHOM.

DOyHKIUT

[onsarue ¢pynkumu. OOIaCTh ONpeneneHnss 1 MHOXKECTBO 3HaueHUi QyHKuuu. CrocoOsl
3a1aHust PyHKITUH.

I'padux pynxmum. Urenue cBoicTB ¢pyHkmu no e€ rpaduxy. [Ipumeps! rpadukoB GyHK-
LU, OTPAXKAIOIINX PEATbHBIE IPOLIECCHI.

OyHKIUY, ONHUCHIBAIOIINE MPSIMYI0 U OOpaTHYIO MPOMOPIHOHAIBHBIE 3aBUCUMOCTH, HX
rpaduku. Oyrkuun y = x2, y = x3, y = Vx, y=|x|. ['padudeckoe peleHre ypaBHEHNH i CHCTEM
YPaBHEHHUH.

9 KIIACC

Yuciia 1 BbIYUCICHUA

PanmonanbHble ynciia, UppalMoOHAIbHBIE YHUCIIA, KOHEUYHbIE U OECKOHEUYHbIE JECATUYHBIC
npoOu. MHOXECTBO JEHCTBUTENBFHBIX YHCEN, JACHCTBUTEIbHBIC YHCIa KaKk OECKOHEUHBIE JIecs-
TUYHBIE JIpoOH. B3auMHO 0lHO3HAYHOE COOTBETCTBHE MEXIYy MHOXECTBOM JACHCTBUTEIBHBIX
yucel U KOOPAMHATHOW MPSMOM.

CpaBHEeHUE JEWCTBUTENBHBIX 4HCEl, apudMeTHuecKue ACUCTBUS C JEHCTBUTEIbHBIMU
YUCJIaMHU.

Pa3zmepsl 00BEKTOB OKpY’KalOIIEro MUPA, JUIMTEIBHOCTh MPOLIECCOB B OKPYXKAIOIIEM MH-
pe.

[TpubnuxE€HHOE 3HAUEHHNE BEIMYMHBI, TOUHOCTh NMpuOmxkeHus. Okpyrienue yncen. [Ipu-
KHJIKa M OLIEHKA Pe3yJIbTaTOB BEIYMCIICHHM.

YpaBHeHHS H HEPABEHCTBA

JInneiinoe ypaBHeHue. PelieHre ypaBHeHNH, CBOAAIIMXCS K JIMHEMHBIM.

KBanpaTtHoe ypaBHeHue. Pemienue ypaBHEHHH, CBOASILMXCS K KBaApaTHbIM. bukBanpat-
HOe ypaBHeHMeE. [IpuMephl peleHns ypaBHEHH TPEThel U YETBEPTOU CTENEHEN PA3JI0KEHUEM
Ha MHOXUTEJIN.

Pemenune npoOHO-palMoOHANBHBIX ypaBHEHUH. Perenue TekcTOBBIX 3anay anredpanye-
CKHM METOJZIOM.

VYpaBHeHUe C ABYMsI NEpeMEHHBIMH W ero rpaduk. PemieHne cucteMm IBYX JTMHEHHBIX
YPaBHEHHH € JBYMs IEpEMEHHBIMU. PeleHue cucreM IByX ypaBHEHMM, OIHO U3 KOTOPBIX JIH-
HEWHoe, a Ipyroe — BTOpoii crenenu. [ padudeckas HHTEPIIPETAIHsI CHCTEMBbl YPAaBHEHHIA C JIBY-
Ms1 IEPEMEHHBIMH.

Pemenne TEKCTOBBIX 3a/1a4 aIreOpanyecKuM CII0COOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.



PeuieHne MMHENHHBIX HEPABEHCTB C OJHOW NEPEMEHHOM. Pemenue cucrteM JMHEHHBIX He-
PaBEHCTB ¢ oAHOM nepeMeHHoN. KBanpaTHbie HepaBeHCTBA. [ paduueckas nHTEpIIpeTaIus Hepa-
BEHCTB U CCTEM HEPABEHCTB C JBYMsI IEPEMEHHBIMHU.

DOyHKIUH

Kanparuunas ¢ynknus, e€ rpaduk u cBoiictsa. [lapabona, KOOpIUHATHI BEpPIIUHBI Mapa-
00JIbI, OCh CHMMETPHUHU TTapadoJIbI.

I'paduxu Gpynxmmii: y = kx, y =kx + b, y =k/x, y = x3, y = VX, y = [x| 1 ux cBoiicTpa.

YucJi0BbIe N0CJI€I0BATEIBHOCTH H NPOTrPEcCUm

[TonsTHe 4KMCIIOBOM MOCHENOBATENBHOCTU. 3aJlaHUE MOCIIEIOBATEILHOCTH PEKYPPEHTHOM
dbopmyoit u popMyIoii n-TO YIICHA.

Apudmernueckass u reomerpuueckas nporpeccuu. Gopmysbl n-ro wieHa apupmernde-
CKOM M TEOMETPUYECKOM MPOTPECCUi, CyMMBI TIEPBBIX 7 YJICHOB.

N3o6pakenue wieHOB apu(PMETHIECKON U TeOMETPUYECKON MPOrpeccuil ToOukaMu Ha KO-
OpJMHATHOM MJIOCKOCTH. JIMHEWHBIN 1 SKCIOHEHIIMATIbHBIA POCT. CII0KHBIE TPOIIEHTHI.



INIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OO0

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yJIbTAaThl OCBOCHHS MPOrpaMMbl yueOHOTo Kypca «Anredpa» Xapakre-
PHU3YIOTCS:

1) naTrprnoTnyecKoe BOCIIUTAHUE:

IIPOSIBJIEHUEM HMHTEpEca K MPOILIOMY M HACTOAILIEMY POCCUHCKON MaTeMaTHKHU, LIEHHOCT-
HbIM OTHOLIEHUEM K JOCTHUKEHUSM POCCUHCKMX MATEMAaTHUKOB U POCCHUIICKOM MaTeMaTHYECKOU
IIKOJIBI, K MCITOJIb30BAHUIO STUX JOCTHKEHUH B IPYTUX HAYKaX U MPHUKIATHBIX chepax;

2) rpaaaHCcKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBINOJIHEHUIO 00SI3aHHOCTEH TpaKAaHWHA U PealM3allii ero Mpas, Mpej-
CTaBJICHHEM O MaTeMaTHYECKHX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYD, SIBICHUM,
IpoIEeyp I'PaXkIaHCKOTO OOIIecTBa (HampuMep, BHIOOPHI, ONMPOCHI), TOTOBHOCTBIO K 00CYyXIe-
HUIO 3TUYECKUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JAOCTH)KEHUN HAayKH, 0CO-
3HAHUEM BaKHOCTU MOPAIbHO-ITUUECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOIO;

3) Tpy10BO€E BOCIIUTAHUE:

YCTAaHOBKOM Ha aKTHUBHOE Y4YacTHE B PEUICHUU MPAKTUYECKHX 3a/ad MaTeMaTH4eCKOu
HaIpPaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTeMaTHUYECKOTO 0O0pa30BaHUs Ha MPOTSKEHUH BCer
KHU3HH Il YCHEIHOW MPo(ecCHOHANBHOM JesITeIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHU,
OCO3HAHHBIM BBIOOPOM U MOCTPOCHHEM HWHIUBUAYATbHON TPAEKTOPHHM OOpa30BaHUsS U >KU3HEH-
HBIX [JTAHOB C YYETOM JINYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K SMOLIMOHATILHOMY M 3CTETUYECKOMY BOCIPUSATHIO MATEMAaTHUYECKUX 00b-
€KTOB, 3aJay, PELICHUH, pacCyKICHHUI, YMEHHIO BUAECTh MaTeMaTH4YeCKHEe 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 NO3HAHUS:

OpHEHTAIe B NEATENTPHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YeJIOBEKa, IPUPOJIbI U 00IIEeCTBa, TOHUMAHUEM MaTeMa-
THYECKOM HAayKu Kak cepbl YeIIOBEUECKOM NEATENbHOCTH, ITAoB €€ pa3BUTHUA U 3HAYUMOCTH
JUISL pa3BUTHS LIMBWJIM3ALIMY, OBJIAJICHUEM SI3bIKOM MAaT€MaTUKU U MaTeMaTHYE€CKOW KyJIbTypou
KaK CpeJICTBOM IIO3HAHUS MUpa, OBJIAJICHUEM IIPOCTEHIINMHU HaBbIKAMU MCCIIEI0BATEIBCKON Ae-
ATEIHHOCTH;

6) puznyeckoe BocnuTaHue, (POPMHUPOBAHUE KYJIbTYPhI 310POBbSI H IMOLMOHAJIBHO-
ro 0J1aronoJryyus:

TOTOBHOCTBIO IPUMEHATh MaTeMaTHYECKHE 3HAHUS B MHTEPECAX CBOETO 3[0pPOBbS, BEIeE-
HUS 37J0pOBOTO 00pa3a >KU3HU (3I0pOBOE MHUTAHHUE, COATAHCHUPOBAHHBIA PEKUM 3aHATUH U OT-
JIbIXa, peryisipHas (u3nuecKasi akTMBHOCTb), C(pOPMHUPOBAHHOCTHIO HaBbIKA pedIieKCHUH, MpH-
3HaHHWEM CBOETO MpaBa Ha OMIMOKY U TaKOTO K€ MpaBa JPyroro 4eaoBeKa;

7) 3K0JIOTHYECKOe BOCTINTAHUE:

OpUeHTallle Ha MpUMEHEHHEe MaTeMaTHYeCKHX 3HAHUM JUIs pelleHus 3aqad B o0nacTu
COXPAHHOCTH OKPY’KaloIlel Cpe/bl, TUIAHUPOBAHUS TMOCTYIKOB M OLIGHKH UX BO3MOKHBIX TO-
CJIEJICTBUM I OKPY’KaIOLIEH Cpe/ibl, OCO3HAHUEM ITI00aJIbHOTO XapaKTepa 3KOJOTHYECKUX MPO-
O5ieM U myTel uX peleHus;

8) aganTanus K H3MEHAIIMMCS YCI0BUAM COUAILHONH M NPUPOAHOI cpeibl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIIOBHSIX HEOMPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MPaKTHUUYECKYIO JESTEbHOCTh, B TOM YHCJIE YMEHHUE YUUTHCS Y JPYTHX
JIofiel, MpUoOpeTaTh B COBMECTHOW NEATEIBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETEHIIUU U3
OTIBITA IPYTHUX;

HEOOXOUMOCThIO B (JOPMUPOBAHUU HOBBIX 3HAHUI, B TOM uucie GOpMyIUpPOBATh UIEH,
HOHSTHS, TUIIOTE3bl 00 00BEKTAX U SIBJICHUSAX, B TOM YHCJIE paHEe HEU3BECTHBIX, OCO3HABATD JIE-
(GUIUTH COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, MIIAHUPOBATH CBOE PA3BUTHUE;



CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCIIPHHUMATH CTPECCOBYIO CHTya-
IIUIO KaK BbI30B, TPEOYIOIUI KOHTPMEP, KOPPEKTUPOBATh IIPUHIUMAEMBIE PEIIEHUS U JIeHCTBHUA,
(GopMyIHpPOBATH M OIICHUBATH PUCKHU H MOCIEACTBUS, (HOPMUPOBATH OTIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

Ba3zoBrble JJornueckue neiicTBUA:

BBISIBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIC NMPHU3HAKKM MAaTEMAaTUYECKUX OOBEKTOB,
MOHSATHUH, OTHOLICHUH MEXIY MOHATHAMHU, (POPMYJIMPOBATH ONpEAETCHUs MOHATHIA,
yCTaHaBJIMBATh CYIECTBEHHBIH MPU3HAK KJIACCU(PUKALIMK, OCHOBaHUs AJIsi 0000LIeHNs
U CpaBHEHHUS, KPUTEPUHU TIPOBOAMMOTO aHAIIN3A;

BOCIIPUHUMATh, (hOPMYITUPOBaTh U MPEOOPA30BBIBATH CYXKICHUS: YTBEPAUTEIbHbIE U
OTpHILIaTENIbHBIE, €IMHUYHBIE, YACTHbIE U OOIIKE, YCIOBHBIE;

BBISIBJIATH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOpEUHs B (haKTax,
JTAHHBIX, HAOJIOICHUSIX U YTBEPKACHUSX, MIpeIaraTb KpUTSPUH ISl BBISIBICHUS 3aKO-
HOMEPHOCTEN U IPOTUBOPEUMI;

JieNlaTh BBIBOJIbI C MCIIOJIb30BAaHHEM 3aKOHOB JIOTHMKH, JEIyKTHBHBIX M HMHIYKTHBHBIX
YMO3aK/IIOYEHUH, yMO3aKII0UEHHUH 110 aHAJIOTUH;

pa3duparb JOKa3aTeIbCTBa MATEMATUYECKUX YTBEPXKACHUH (TIPSMBIE U OT IPOTHBHO-
r0), IPOBOJAUTH CAMOCTOSITEILHO HECJIOXKHbIE JOKa3aTeNbCTBA MAaTEMAaTUYECKUX (Dak-
TOB, BBICTpaNBaTh apryMEHTAIUIO, IPUBOAUTE IPUMEPHI M KOHTPIPUMEPBI, 000CHOBBI-
BaTh COOCTBEHHBIE PACCYKICHHS;

BBIOMpATh croco0 permieHust yueOHOW 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB pe-
IIEHUs, BbIOMpaTh Hauboyiee MOAXOAALIMM C Y4ETOM CaMOCTOSTENIBHO BBIIAECICHHBIX
KpUTEPUEB).

Ba3zoBrbIe ucciaenoBareLCKUe JeiiCTBHA:

HCIIOJIb30BaTh BOIMPOCHI KaK MCCIIEOBATEIbCKUN HHCTPYMEHT MO3HAHUS, (OPMYIUPO-
BaTh BOIPOCHI, (DUKCHPYIOIINE MPOTUBOPEUHE, MPOOIEeMy, CaMOCTOSTEILHO YCTaHAB-
JUBaTh UCKOMOE U JaHHOE, (pOpMHpOBATh TUIIOTE3y, apryMEHTHUPOBATh CBOIO MO3U-
[[UI0, MHCHHE;

MIPOBOJMTH IO CAMOCTOSITENILHO COCTABIIEHHOMY IUIAHY HECJIOKHBIN SKCIIEPUMEHT, He-
00JIbIIIOE UCCIEIOBAHKME IO YCTAHOBIIEHHUIO OCOOCHHOCTEH MaTeMaTUYeCKOTO 00bEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKY COOO0i;

CaMOCTOSITEIIEHO (HhOpMYJTHPOBATh 0OOOIICHUS W BBIBOJBI TIO Pe3yjIbTaTaM IMPOBEIEH-
HOTO HAOIIIOJICHUS], UCCIIeI0OBAHUS, OIICHUBATh JOCTOBEPHOCTh MOMYUYEHHBIX pe3yibTa-
TOB, BBEIBOJIOB U 00O0IIEHNHN;

MIPOTHO3HPOBATH BO3MOXKHOE Pa3BHTHE MPOIECCA, a TAK)KE BBIIBUTATh TIPE/ITOI0KECHUS
0 €ro Pa3BUTUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undopmanmeii:

BBISIBIISITh HEJIOCTATOYHOCTh W M30BITOYHOCTH MH(OPMAINH, JAHHBIX, HEOOXOIMMBIX
JUISL peIICHHS 3a/1a4H;

BBIOMpATh, aHAJIM3HPOBATh, CUCTEMATU3UPOBATh W WHTEPIPETUPOBATH MH(POPMAIIHIO
Pa3IUYHBIX BUIOB U OPM IPEICTABICHNUS;

BBIOMpaTh (OpMy IpeACTaBICHNS NH()OPMANU U WILTIOCTPUPOBATH PeIIacMble 3a1a4un
cXeMaMH, uarpaMMaMu, HHOU rpaduKoil 1 UX KOMOMHAITUSMH;

OLICHUBATh HAJEKHOCTh MHPOPMALIMHU 110 KPUTEPHUAM, TPEIOKEHHBIM YUUTEIEM WIIN
cOpMyITUPOBAHHBIM CaMOCTOSTEIBHO.

KoMMyHnKkaTHBHBIC YHHBepcaabHbIe y4eOHbIE JeCTBUSA:

BOCIIPUHUMATh U (POPMYJIHPOBATH CYXJIECHUS B COOTBETCTBUU C YCIOBHAMHU M LEISIMHU
oOI1eHus, ICHO, TOYHO, TPAMOTHO BBIpaXaThb CBOIO TOYKY 3PEHMS B YCTHBIX M IHCb-
MEHHBIX TEKCTaX, /1aBaTh MOSICHEHHUS IO XOJy PELIeHUs 3a7aud, KOMMEHTHPOBAThH IO-
Jy4YEeHHBIH pe3yibTaT;



e B Xx0j€ 00CYXJICHHS 33/1aBaTh BOIIPOCHI IO CYIIECTBY 0OCYKIA€MOI TEMBI, TPOOJIEMBI,
pelaeMoil 3aaauu, BbICKa3blBaTh WJIE€U, HALIEJICHHbIE HAa MOUCK PEIIEHHUs, COMOCTAaB-
JSTh CBOU CYXACHHSI C CYXACHHUSIMH IPYIMX YYacTHHUKOB JHaliora, OOHapyXKUBATh
pa3iauyure U CXOJCTBO MO3MILMN, B KOPPEKTHOU (popme GpopMyIupoBaTh pazHOTIacus,
CBOM BO3PaXKCHUS;

® MPEACTaBIATH Pe3yNbTaThl PEIICHUS 3a/1ayM, SKCIIEPUMEHTA, UCCIEI0BaHUs, TIPOEKTa,
CaMOCTOSITEJIbHO BBIOMpATh (popMaT BBICTYIJICHUS C y4€TOM 3a/ad Ipe3eHTaluu U
0COOCHHOCTEH ayaUTOPHH;

® T[OHUMaTh U HUCIOJB30BaTh MPEUMYIIECTBA KOMAaHAHOW W MHIUBUAYaIbHOW pPabOTHI
NIPY PEUICHNN YYeOHBIX MaTEMaTUIECKHX 3a/1a4;

® [IPUHUMATh LIEJIb COBMECTHOH J€SATENbHOCTH, INIAHUPOBATh OPraHU3alliI0 COBMECTHOM
paboThl, pactpeneisiTb BUAbl padoT, JOrOBapUBAThHCS, 00CYKIaTh MPOLECC U Pe3yiib-
Tat paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIFOICH;

® y4acTBOBaTh B IPYNIOBBIX (popmax paboThl (00CykeHusi, 0OOMEH MHEHUSMHU, MO3IO-
BbI€ LITYPMbI M JPYTHE), BHIIOJHATH CBOIO YacTh pabOTHl M KOOPAUHHUPOBATH CBOU
JENCTBUS C IPYTUMH YJeHaMH KOMaH[Ibl, OLICHUBATh Kaue€CTBO CBOETO BKJIAJa B OOIIHIA
IPOAYKT 10 KPUTEPUAM, C(HOPMYyTMPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBHUSI.

PeryasiTuBHble YHHBepPcaJIbHbIE YUeOHbIE 1eiCTBUS
Camoopranmn3anus:

®  CaMOCTOATEIBHO COCTAaBJIATH IUIAH, aJTOPUTM pELICHMs 3a7add (WM €ro 4acTb), BbI-
OupaTh Croco0 penieHus ¢ y9€TOM UMEIONTUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHO-
CTeH, apryMEHTUPOBATh U KOPPEKTUPOBATh BApUAHTHI PELICHUN ¢ YY4ETOM HOBOW MH-
dbopmarum.

CaMOKOHTPOJIb, JMOIHOHAJIBLHBIH HHTEICKT:

e BJAJETh CIIOCOOAMM CaMOITPOBEPKH, CAMOKOHTPOJISI MpOIiecca M pe3yJibTaTa PeleHHs
MaTeMaTUIEeCKOM 3a1adu;

® MpeABUAETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPH PELICHUH 3a7aud, BHOCUTb
KOPPEKTUBHI B JIESATENILHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, HAWJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OIEHUBATh COOTBETCTBHE pe3yJbTaTa ACSITEIbHOCTU TOCTABICHHOU IIENIU U yCIOBUSM,
OOBSICHATH TPUYMHBI JTOCTHKCHUS WM HEJIOCTIDKCHHS IIeNTH, HaXOIUTh OIIUOKY, Ja-
BaTh OLICHKY MIPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K koHIly o0yuenust B 7 kjiacce 00yJaromuiics MOJIy4YUT CIeAYIONINE MPEAMETHbIE Pe3yib-
TaThI:

Yucia ¥ BBIYHACIECHUS

BrITonHATE, coueTast yCTHBIC W MUCHMEHHBIC TIPUEMBI, apu(METHICCKUE JICUCTBUS C pa-
LIMOHAJIbHBIMU YHCIIaAMH.

Haxoauth 3HaU€HMs] YUCIIOBBIX BBIPAKECHHM, TPUMEHSITh pa3HOOOpa3HbIE CITOCOOBI U MPHU-
€MBI BBIYUCIICHUS 3HAUCHUH JPOOHBIX BBIPAXKEHUM, COEPKAIUX OOBIKHOBEHHBIE U IECATUYHBIC
IpOOH.

[TepexonuTs OT OHOM (HOPMBI 3aMUCH YUCEN K IpYyrod (MpeoOpa3oBhIBATH JECATUYHYIO
IpoObh B OOBIKHOBCHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B YACTHOCTH B OCCKOHEUYHYIO JCCS-
TUYHYIO JpOOBb).

CpaBHHBATh U yNOPSAI0UYMBATH PAllUOHATIBHBIC YHCTIA.

OKpyriaTh yncia.

BBINOAHATS MPUKUAKY W OLEHKY pe3yJibTaTa BBIUUCICHUMN, OIEHKY 3HAYEHUN UYHCIIOBBIX
BBIPKEHHI. BBIMOIHATH JEHCTBUSA CO CTENEHSMHU C HATyPAJTbHBIMU MTOKA3aTEIISIMHU.

[IpuMeHsTh MpU3HAKU JETUMOCTH, PA3I0KEHHE HA MHOXKUTEIN HATYPATbHBIX YHCEL.

Pemate npakTUKO-OpPUEHTUPOBAHHBIE 33/1a4M, CBSI3aHHBIE C OTHOIIEHHEM BEJIWYHUH, IIPO-
MOPLIMOHATLHOCTHIO BEJIUYHMH, MPOLIEHTAMHU, HHTEPIPETUPOBATh PE3YyJIbTATHI PEUICHUs 3a71a4 C
y4ETOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU PAaCCMaTPUBAEMBIX OOBHEKTOB.



Auaredpanyeckue BbIpaKeHHs

Hcnonp30BaTh anredpanyeckyo TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Ipoliecce
OCBOCHHS yU4eOHOTO MaTepuania.

Haxoauts 3HaueHns: OyKBEHHBIX BBIPQXKEHUN IIPU 3a/IaHHBIX 3HAYCHHSIX IEPEMEHHBIX.

BrimonsaTe npeoOpa3oBaHus 1EJI0r0 BRIPAKEHUS] B MHOTOWICH NMPUBEACHUEM MOA0OHBIX
CJIaraeéMbIX, paCKpPbhITUEM CKOOOK.

BbINOMHATE YMHOKEHUE OJTHOYJIEHA HA MHOTOUYJIEH M MHOTOUYJIEHA HA MHOTOWIEH, IIpUMe-
HATH (GOPMYJIIbI KBaJpaTa CYMMBI M KBaJipaTa pa3HOCTH.

OcCyLecTBIATh Pa3IoKEHUE MHOTOWIEHOB HA MHOXKMTEIM C IOMOUIbIO BBIHECEHHUS 32
CKOOKHM OOIIero MHOXUTEJS, TPYNIUPOBKU ClaraeMblX, MpUMEHEHUs (POpPMyJ COKpauIEHHOIO
YMHOKEHUS.

[TpumensTh peobpazoBaHUsi MHOTOWICHOB JUIsSl PELICHUS Pa3iMyYHbIX 33/a4 U3 MaTema-
THUKH, CMEXXHBIX MPEJIMETOB, U3 PEATbHOU MPAKTUKU.

Hcrnonb30BaTh CBOMCTBA CTETICHEHW ¢ HATYPAIbHBIMU MOKA3aTEISIMU JJI TPEe0Opa3oOBaHUS
BBIPAKCHU.

YpaBHeHHsI 1 HEPABEHCTBA

Pemiats uHENHHbIE ypaBHEHUS ¢ OAHOU IIEPEMEHHOM, IPUMEHSS IIPABWIIA IIEPEX0]A OT UC-
XOJIHOT'O YPABHEHUS K pABHOCUIIBHOMY eMy. [IpoBepsTh, SBISETCS JIM YUCIO0 KOPHEM YPABHEHUS.

[IpumensTh rpaduueckre METO bl MPU PEIICHUH JTUHEHHBIX YPABHEHUN U UX CUCTEM.

[TonGupath mpUMepsI Map Ynce, ABISIOMUXCS PEIICHUEM JUHEHHOTO YpaBHEHUS C IByMs
NIEPEMEHHBIMH.

Ctpouth B KOOPJIMHATHON IMJIOCKOCTU TpadvK JIMHEHHOTO YpaBHEHHs C IBYMs MEpEeMEH-
HBIMH, TIOJIB3YSCh TPaUKOM, PUBOJAUTH IPUMEPHI PEIICHUS yPaBHEHUSI.

Pemate cucTteMbl IByX JIMHENHBIX YPaBHEHUH C IByMs IEPEMEHHBIMU, B TOM YHCIIE Tpa-
duuecku.

CocTaBnsiTh M pemiaTh JMHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX YpaBHEHHU IO
YCIIOBHUIO 3aJjaul, UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/laydl IOJIy4EHHBIN pe-
3yJbTarT.

DOyHKUNH

N300pakaTh HA KOOPJAWHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOP/IMHA-
TaM, Jy4Hd, OTPE3KH, HHTEPBAJIbI, 3aMTUCHIBATH YHCIOBBIC MPOMEKYTKH HA areOpanvdeckoM S3bl-
Ke.

OtMeuaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH MO 3aJaHHBIM KOOpAMHATaM, CTPOUTH Ipa-
¢buku muHeHHBIX QyHKIUNA. CTpouTh rpaduk GyHKINH Y = |X|.

OnwuceiBaTh ¢ MOMOIIBIO (DYHKUIUI H3BECTHBIC 3aBUCHMOCTH MEXKIY BEIMYMHAMHU: CKO-
pOCTb, BpeMsl, pacCTOSIHUE, 1I€Ha, KOJTUYECTBO, CTOUMOCTh, IPOU3BOAUTENBLHOCTD, BpeMs, 00bEM
paboThI.

Haxoauts 3HaueHue GyHKIUH 110 3HAYEHHIO €€ apryMeHTa.

[MonumaTth rpaduyeckuil crocod MpeacTaBIeHHUs W aHaIM3a WHPOPMALUHU, U3BIEKATh U
UHTEPIPETUPOBATh UH(POPMAIIHIO U3 TPapUKOB peabHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K xon1y oOyuenus B 8 kiacce o0y4aromuiicst MoyduT CIeAYIOMINEe IPeAMETHBIC PE3yIlb-
TaThI:

Yucia v BbIYUCICHUSA

Hcnonb3oBaTh HayanbHbIE MPEICTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX YHCEN JUIs
CpPaBHEHMSI, OKPYTJICHUS M BBIYUCICHUN, N300paxaTh NEHCTBUTENbHbBIC YHCIIA TOYKAMU Ha KOOP-
JWHATHOW MPSIMOM.

[TpumensTh OHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOAUTh KBaIpaTHbBIE KOP-
HU, HUCIIONB3Yysl TPU HEOOXOIUMOCTH KAJIBKYJISTOP, BBIOJHATH MPEe0oOpPa30BaHUs BBIPAKEHHIA,
co/iepKalIuX KBaJpaTHbIe KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHE.

Hcnonp3oBate 3amucu OONMBIINX U MAJIBIX YUCEI ¢ TIOMOIIBIO JECSITUIHBIX IPOOEH U CTe-
neHel yucna 10.

Aaredpanyeckue BbIpaKeHHs

[TpyMeHsTh IOHATHE CTETICHU C IIeNIbIM MTOKa3aTesIeM, BBIMONHITh IpeoOpa3oBaHus BbIpa-
KEHUH, COIepKALMX CTENEHH C LIETIbIM TOKA3aTEeIEM.



BBINONHATE TOXIECTBEHHBIE NPEOOpa3OBaHMs PALMOHAIBHBIX BBIPAXEHUH Ha OCHOBE
MpaBWI ACHCTBUIA HAJl MHOTOWICHAMHU U alireOpandyecKiuMU IpOo0siMu.

PackitanpiBate KBaApaTHBIN TPEXUIIEH HA MHOKHUTENH.

[TpumensTh npeoOpa3zoBaHus BRIPAXKEHUN JUIsl pEIICHHs Pa3IUYHbIX 3a/1ad U3 MaTeMaTH-
KU, CMEXXHBIX [TPEIMETOB, U3 pEaIbHON IPAKTUKH.

YpaBHeHNsI 1 HEPABEHCTBA

PemaTe nuHeliHbIe, KBapATHBIE YPABHEHMS U PAllMOHAIbHBIE YPAaBHEHUS, CBOJSAIIMECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IBYMsI IEPEMEHHBIMH.

[IpoBOAMTH NMpPOCTEMNIINE UCCIENOBAHUS YPABHEHUM U CUCTEM yPAaBHEHUM, B TOM YHCIIE C
NpUMEHEHHEM TpaduuecKuX MpeacTaBlIeHU (yCTaHaBIMBAaTh, UMEET JIM YpaBHEHUE WU CUCTE-
Ma ypaBHEHUI pELICHHUs], ECIIM UMEET, TO CKOJIBKO, U ITPOYEE).

[TepexoauTh OT ciOBeCHOW (OPMYJTUPOBKHU 3a7a4yM K €€ anredpandecko MOICIH C T0-
MOILBIO COCTABJIEHUS YPABHEHUS WIM CUCTEMbI YPAaBHEHMH, MHTEPIPETUPOBATH B COOTBETCTBUU
C KOHTEKCTOM 3a/1a4y MTOJIyYEHHBIN pe3ysbTarT.

[IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLIEHKHU, pEIAaTh JIMHEHHBIE
HEPAaBEHCTBA C OJHON MEPEMEHHON U UX CHUCTEMBI, 1aBaTh rpaUuecKyI0 UIUTIOCTPAILIUI0 MHOXKE-
CTBA PELICHUI HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUMN

[TonuMaTh ¥ UCTONB30BaTh (PYHKIMOHAIBHBIC MOHATUS M S3bIK (TEPMUHBI, CHMBOJIHNYE-
ckue 0003Ha4yeHMsI), ONpeAeNATh 3HadeHHe (PYHKIMM MO 3HAUEHHUIO apryMeHTa, ONpeielsiTh
CBOMCTBAa (PYHKIUH 110 €€ TpaduKy.

Crtpouth rpaduky dIeMeHTapHBIX QYHKIIUN BHIA:

y=kix,y=x",y=xy=x,y= \Jx , omuceBats cBoiicTBa UKCIOBOIL ¢byHKIMHU 110 €8
rpaduky.

K kon1y oOyuenus B 9 kiacce o0y4aromuics MoyquT CIeAyIOINe IpeAMETHbIC PE3yIlb-
TaThI:

Yucia v BbIYUCICHUSA

CpaBHMBATh U YNOPSAA0YNBATH PALIMOHATIBHBIE U HPPALIMOHAIBHBIE YHCIIA.

Brmonsate apudmernueckue ASUCTBHUS C pallMOHAIBHBIMU YHMCIAMM, COYETas YCTHBIE U
MIMCbMEHHBIE TPUEMBI, BBITTOIHATH BBIYMCICHUS C UPPALIMOHAIBHBIMU YUCIIAMM.

HaxoauTh 3HaueHHs CTENEHEN ¢ LENbIMU M0Ka3aTeNsIMU U KOPHEH, BBIYMCIIATh 3HAUCHMUS
YHUCJIOBBIX BBIPAKEHUU.

OkpyrisaTh AEUCTBUTEIbHBIE YHCIIA, BBINOJIHATH NPUKHUIKY pe3ysbTaTa BBIYUCICHUM,
OILICHKY YMCJIOBBIX BBIPaKEHUM.

YpaBHeHHUS M HEPABEHCTBA

PemaTe nuHENHbIE U KBAaJIpaTHBIE YPAaBHEHMUsI, YPABHEHHUs, CBOIAILMECS K HUM, IIPOCTEN-
m1e ApoOHO-pallMOHANIbHBIE YPaBHEHHUS.

PemaTte cuctembl ABYyX JIMHEHMHBIX YPAaBHEHHU C JIBYMsI IEPEMEHHBIMU M CHCTEMBI JIBYX
YPaBHEHHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBJIAETCS JTUHEUHBIM.

Pemath TekcTOBBIE 3a/1a4K alreOpandeckiuM CrocoOOM € MOMOIIBIO0 COCTABICHUS YpaBHe-
HUS WIN CUCTEMBI IBYX YPaBHEHHH € JBYMsI IEPEMEHHBIMHU.

[IpoBOaUTE MpOCTENIINE UCCIIENOBAaHUS YPABHEHUH U CUCTEM YPaBHEHUM, B TOM YHUCJE C
OpUMEHEHHEM rpaduIecKux MpeicTaBlIeHU (YCTaHaBIMBAaTh, UIMEET JIM yPAaBHEHHE WU CHUCTE-
Ma ypaBHEHUI pelIeHus, eCiii UMEET, TO CKOJIbKO, U IpoYee).

Pemate nuHeiiHbIC HEpaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, N300paXkaTh pellIeHHE Hepa-
BEHCTB HA YHCJIOBOU MPAMOM, 3aMCBIBATh PEHIEHUE C TOMOIIBIO CUMBOJIOB.

PemaThs cucTembl TMHEMHBIX HEPABEHCTB, CUCTEMBl HEPABEHCTB, BKIJIIOUYAIOLIUE KBaapaT-
HOE HEpPaBEHCTBO, M300pakaTh PEIICHHWE CHCTEMbl HEPABEHCTB HA YUCIIOBOM MPSMOM, 3aMUCHI-
BaTh PELIEHHUE C TOMOLILI0 CUMBOJIOB.

Hcnonbs30BaTh HEPABEHCTBA MPU PEIICHUH PA3JIMYHBIX 3a/1a4.

DOyHKUNH

Pacnio3naBaTh pyHKIIMHM U3yUeHHBIX BUIOB. [l0Ka3pIBaTh cXeMaTHUECKH PAcOIOKEHUE Ha
KOOPJAMHATHOM MI0cKOCTH TpaduKkoB GpyHKImMi Buna: y =kx, y =kx + b, y = k/x, y = ax2 + bx +



¢6y=x3y= VX, ¥ = |x|, B 3aBUCUMOCTHU OT 3HaYeHUI KOA()(PHUIIMEHTOB, ONUCHIBATH CBOICTBA
GyHKIHA.

Crpouth U M300pakaTh CXeMAaTUYECKU TpapUKH KBAIPATUYHBIX (DYHKIUI, OMUCHIBATH
CBOMCTBA KBaJPATHYHBIX (PYHKITUH 1O UX Tpadukram.

PacrioznaBath kBajpaTHdHyt0 (QYHKIHMIO 10 (Gopmyse, IPUBOAUTh MPUMEPhI KBaapaTHd-
HBIX (DYHKITHI U3 peanbHOU KU3HH, PU3UKH, TEOMETPHUH.

YucJioBbIe MOCIAeJ0BATEIbHOCTH H MPOTrPecCHu

Pacnio3naBaTh apuMeTHUECKYI0 U T€OMETPHUUECKYIO0 MPOTPECCHH MPHU Pa3HBIX Crocodax
3aaHHsL.

BBINOTHATS BBIYUCIIEHUS C HCHOJIb30BaHHEM (QOpPMYJ N-ro ujieHa apu(MeTHdecKou u
T€OMETPUUYECKON MTPOTrPECCUl, CYMMBI IIEPBBIX N YWICHOB.

N3006paxaTh 4ieHbI MOCIEeI0BAaTEIbHOCTH TOUKAMH Ha KOOPJAMHATHOMN IIIOCKOCTH.

Pemate 3amaun, cBSi3aHHBIC C YHCIOBBIMU IOCIEI0BATEIBLHOCTSIMH, B TOM YHCIIE 3a]a4d
13 peajbHOM KU3HU (C UCTIOIB30BAHUEM KaTbKYJISATOPA, TU(DPOBBIX TEXHOJIOTHIA).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Kosn4yecTBO 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3/ie/ioB U TeM (uudpossbie)
Ne ni/mm HporpaMMbI Beero KOﬁHTpOJ’IbeIe HpﬁaKanecmle 0BPa30BATETBHbIC
padoThI padoTsI pecypesi
Uucnia ¥ BeIYKCIICHUS. PalinoHanbpHEIC 16 1 bu6moreka [JOK
qucna. https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
Anrebpanyeckue BhIpaKEHUSI. 39 3 https://m.edsoo.ru/7f415b90
bubnunoreka [IOK
Y PABHCHH 11 HEPABCHCTBA. 20 2 https://m.edsoo.ru/7f415b90
but6mmoreka [IOK
Koopamatst u rpauici. Gyniciuy. 18 ! https://m.edsoo.ru/7f415b90
bubnunoreka [IOK
TosTopenue u 060dmenne. ? 0 https://m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I1O ITPOI'PAM- 102 7 0

ME


https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

Ne i/

10

HanmeHoBaHMe pa3/ie/ioB U TeM
NPOrpamMMsl

Yucna u Berunciienus. KBagpaTtHeie Kop-
HU.

Uwncna u Beruncienus. CTeneHs ¢ OCJIbIM
IIOKa3aTCJICM.

AnrebpanuecKue BHIPAKCHHUS.
KBanpaTHblii TpEXUIICH.

AunreOpanyecKie BIPaKCHUS.
AnrebOpanueckas qpoob.

VYpaBHeHus u HepaBeHcTBa. KBaapaTHble
YPaBHEHHS.

VYpaBHenus u HepaBeHCTBA. CUCTEMBI
YpPaBHEHUH.

YpaBHeHus u HepaBeHCTBA. HepaBeHcTBa.
Oynkuud. OCHOBHBIE TOHSTHS.
Oyakud. YucnoBbie PyHKITUU.

[ToBTOpeHue u 06001IIeHHE.

OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAM-

ME

8 KJIACC

KoauuecTBO 4acoB

Bcero

14

18

15

12

12

102

KounTtpoJbHbie
padoThI

IIpakTnyeckue
padoThI

DJIeKTPOHHbIE
(uudgposrbie)
oOpa3oBaTe/ibHbIE

pecypcbl

bub6moreka [JOK
https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
https://m.edsoo.ru/7f417af8
bubnunoreka [IOK
https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8
bubnunoreka [IOK
https://m.edsoo.ru/7f417af8
bu6moreka [JOK
https://m.edsoo.ru/7f417af8
bubmorexa [JOK
https://m.edsoo.ru/7f417af8
bu6moreka [JOK
https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
https://m.edsoo.ru/7f417af8
bubnunoreka [IOK
https://m.edsoo.ru/7f417af8



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

Ne i/

HanmeHoBaHMe pa3/ie/ioB U TeM
NPOrpaMMblI

Uucna u BeruncieHus. JleicTBUTENbHBIE
qyucna.

VYpaBHEHMsI U HEPABEHCTBA. Y PABHEHHUS C
OJIHOM IIEPEMEHHOM.

VYpaBHeHus u HepaBeHCTBa. CUCTEMBI YpaB-
HEHUH.

YpaBHeHus u HEpaBeHCTBA. HepaBeHcTBa.
DyHKIMUY.

YwucnoBbie IOCICI0OBATCIIBHOCTH.

[ToBTOpenue, 06001IeHNE, CUCTEMAaTH3AIUS
3HAHUU.

OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME

9 KJIACC

KoanuecTBo 4acoB

Bcero

14

14

16

16

15

18
102

KonTtposabHbie
padoThI

IIpakTuyeckue
padoTbI

DJIeKTPOHHbIE
(uudgposrbie)
oOpa3oBaTeJibHbIE

pecypcbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08
bubmuorexa [JOK
https://m.edsoo.ru/7f419d08
Bbubnuoreka [JOK
https://m.edsoo.ru/7f419d08
but6mmoreka [IOK
https://m.edsoo.ru/7f419d08
Bbubnuoreka [JOK
https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08

bubnuorexa [JOK
https://m.edsoo0.ru/7f419d08



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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