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INOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISIETCS OAHUM M3 OIOPHBIX KypCOB OCHOBHOTO 0OIIEro 0Opa3oBaHUs: OHA
oOecrieunBaeT U3y4eHue IPYrux TUCHUILINH, KaK €CTeCTBEHHO-HAYYHOI 0, TaK U TYMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl TIPOJIOJKCHUST 00pa30BaHMsI U B TIOBCETHEBHOM KHU3HH.
PazButne y o0Oydarommxcsi Hay4yHbIX TMPEACTaBIECHUH O TMPOUCXOXKICHUM M CYIIHOCTH
anreOpanyecknx aOCTpakIMid, Crmocode OTpaKeHUS MaTeMaTHYeCKOW HayKoll SBICHUH U
IIPOLIECCOB B MPHUPOJAE U OOIIECTBE, POJIM MATEeMAaTUYECKOTO MOJICIMPOBAHUS B HAy4YHOM
MO3HAHUU U B INPAKTHKE CHOCOOCTBYET (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS U KAauyecTB
MBIIUICHHUS, HEOOXOAUMBIX ISl alaliTallid B COBpPEMEHHOM IudpoBoM oOmiecTBe. M3yuenue
anreOpbl 00ecrieynBaeT pa3BUTHE YMEHUs HaOII0/1aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBIIUICHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOH
NENCTBHUS U BBIBOJBI, GOpMYyIUpOBaTh yTBep:kaeHUs. OcBoeHHE Kypca anredpbl o0ecreunBaeT
pa3BUTHE JIOTHUECKOTO MBIIIICHUS OOYYalOUIMXCSA: OHM HCIOJB3YIOT JEAYKTUBHBIE U
UHIYKTHBHBIE PACCYXKACHUS, 0000IIEHNE M KOHKPETH3alUio, abCTparupoBaHWE W aHAJIOTHUIO.
OOyueHue anrebpe MpeanoyiaracT 3HAYUTEIBHBI OOBEM CAMOCTOSATEIBHON JESATEIHHOCTH
oOydJaromuxcsi, TMO3TOMY CaMOCTOSITEIbHOE  peIllleHHWe 3ajad  sBISeTCS  peaiu3anueit
JeSITeIbHOCTHOTO MPUHLIUIIA 00ydeHUsI.

B crpyktype mnporpammbl yueOHOro Kypca «AmnreOpa» AJii OCHOBHOTO OOILEro
00pa3oBaHUsl OCHOBHOE MECTO 3aHHMAIOT COJEpKATeIbHO-METOAMYECKHe JMHUM: «Yucma u
BBIUUCIICHUS», «ANreOpandyeckue BBIPAKEHUS», «YpaBHEHHS W HEPaBEHCTBa», «DYHKIIHMY.
Kaxnas u3 3Tux conuepkaTeabHO-METOAMYECKHUX JIMHUM pa3BUBACTCS HAa MPOTSHKEHUU TPEX JIET
U3yUYeHHsI Kypca, B3aUMOJICHCTBYS C IPYTMMHU €r0 JIMHUSAMH. B xo/e n3yueHust yueOHOTO Kypca
00y4aromuMCcst IPUXOANUTCS JIOTHIECKH PAcCyKAaTh, UCIIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIN
A3bIK. B CBsI3M ¢ 3TUM B mporpammy y4eOHOTo Kypca «Anredpay BKIOYEHbI HEKOTOPHIE OCHOBBI
JIOTMKH, TPEJCTAaBICHHbIE BO BCEX OCHOBHBIX pa3/ielax MaTeMaTHYecKOro oOpa3oBaHUs U
CIOCOOCTBYIOIIHE OBJIAICHUIO 00yYarOIIUMUCS OCHOB YHUBEPCAIHHOTO MATEMAaTHUECKOTO SI3bIKA.
ConepkaTeTbHOH M CTPYKTYPHOM OCOOEHHOCTBIO Y4eOHOTro Kypca «Anredpay» SIBISETCS €ro
WHTETPUPOBAHHBIN XapakTep.

Copneprxanue TMHIM «YHCIIa ¥ BBIYUCICHUSD CITY>KUT OCHOBOM IS TaIbHEHINEro U3y4eHUs
MaTeMaTHKH, CHOCOOCTBYET pa3BUTHIO y OOyYaromUXCS JIOTMYECKOTO  MBIIUICHHS,
(GOpMHUPOBAHHIO YMEHHMSI IOJIb30BATHCSA AITOPUTMAMU, a TAKXKE MPHUOOPETEHUIO MPAKTHUYECKUX
HaBBIKOB, HEOOXOJMMBIX JJIsi MOBCETHEBHOM XHM3HHU. Pa3BUTHE NMOHATHSA O YHCIE Ha YpPOBHE
OCHOBHOT'0 0011ero 00pa3oBaHUsl CBSI3aHO C PAllMOHAJIBHBIMU U UPPALMOHATIBHBIMU YHCIAMH,
(dbopMHUpPOBaHUEM TIPEACTABICHUN O NEWCTBUTEILHOM 4HCIIE. 3aBEpIICHUE OCBOCHHUS YHCIIOBOM
JIUHUW OTHECEHO K CpelHeMY o0IIeMy 00pa30BaHHUIO.

Conepxanue JAByX aireOpauecKkux JHMHUH — «AnreOpanyeckue BBIPAXKECHUS» U
«YpaBHEHUS U HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHHUIO Y OOYUAIOIINXCS MATEMATHYECKOTO
anmapara, HeoOXOAMMOTO Ul PEUICHUs 33/1a4 MAaTeMaTUKH, CMEXHBIX MPEJIMETOB U MPAKTHKO-
OpPMEHTHPOBAHHBIX 3a7a4. Ha ypoBHe OCHOBHOro o0miero o0Opa3oBaHHs ydeOHBIM MaTepual
TPYNIHUPYETCS BOKPYT palMOHAIBHBIX BBIpOKEHUH. AnreOpa JIEeMOHCTPHpPYET 3HaueHUeE
MaTeMaTHKH KaK s3bIKa JJISi TOCTPOCHUS MATEeMaTHYECKHUX MOJEJeH, ONMHUCaHHs MPOLECCOB U
SBJICHUN peanbHOro Mupa. B 3amaum oOyuenus anreOpe BXOIAT TakKe JalbHEHIee pa3BUTHE
QITOPUTMUYECKOTO  MBINUICHUS, HEOOXOAMMOTOo, B YacTHOCTH, Ui OCBOCHHS Kypca
uHOpPMATUKHU, W OBJIAJICHUE HaBBIKAMHU JEIYyKTUBHBIX paccyxiaeHuid. IIpeoOpazoBanue



CHUMBOJIBHBIX (JOPM CIOCOOCTBYET Pa3BUTHIO BOOOPaXKEHHsI, CIOCOOHOCTEH K MaTeMaTHYECKOMY
TBOPYECTBY.

Conepxkanrie  QyHKIUOHATBHO-TpAUUYECKOW  JIMHUM  HaIlEJIEHO Ha  TOJIyYCHHE
00ydJaronuMucs 3HaHUH 0 QYHKIHMIX KaK BaKHEUIIIEH MaTEMaTHIECKON MOJICTH TSI ONTUCAHUS 1
WCCJIEIOBAHMsI Pa3HOOOPA3HBIX MPOIECCOB U SIBICHUW B mpupojae M obmectBe. M3yuenue
MaTepuana CHOCOOCTBYET pa3BUTHIO y OOYYAIOIIMXCS YMEHHUS HCIIONB30BaTh pPa3uYHbIC
BBIPA3UTEIbLHBIC CPENICTBA SI3bIKAa MAaTEMAaTHKH — CJIOBECHBIC, CHMBOJIMYECKHE, TpaduyecKue,
BHOCHT BKJIaJl B (JOPMHUPOBAHUE MPEACTABICHUIN O POJIM MAaTEMATUKHU B PA3BUTUU ITUBUIIM3AINH U
KYJIbTYpBI.

CornacHo yueOHOMY MIaHy B 7—9 Kiaccax usydaercs yaeOHbI Kypce «Anredpay, KOTOPBIH
BKJIIOUAET CJIEAYIOIIME OCHOBHBIE pas3fenbl cojepkaHusi: «Yucna U BBIUKCICHUSD,
«AnreOpanyeckue BHIPaKEHUNY, « Y paBHEHHUS U HEPABEHCTBa», « DYHKIIMNY.

Ha u3yuenune yuebHoro kypca «Anredpa» orBoautcs 306 yacos: B 7 kitacce — 102 gaca (3
yaca B Heneno), B 8 kimacce — 102 vaca (3 gaca B Henmeno), B 9 kiacce — 102 yaca (3 yaca B
HEJICTTIO).



COJAEP)KAHUE OBYYEHUA
7 KJIIACC

Yuciia 1 BbIYUCICHUA

JpoOu 00bIKHOBEHHBIE U JIECATUYHBIE, IEPEXO0/] OT OJHOM (POPMBI 3aMUCH APOOEH K JPYroi.
ITonsiTHE palMOHAIBHOTO YMCIIA, 3alMCh, CPABHEHUE, YIOPSAJOUYMBAHUE PALMOHAIBHBIX YHUCEIL.
Apudmerndeckne neicTBUS ¢ pallHOHAILHBIMU YHcIaMu. Pemenne 3a1a4 u3 peaabHON MPaKTUKH
Ha YacTH, Ha IPOOH.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTelieM: OIpelesieHHe, MpeoOpa3oBaHue BBIpAKEHUM Ha
OCHOBE OIpe/ieNIeHus, 3aUCh OosblIuX yucel. [IponeHTsl, 3anuck TpOLUEHTOB B BUJAE ApoOU U
IpoOu B BHJE MPOLEHTOB. TpHU OCHOBHBIC 33Jaud Ha MPOIICHTHI, PEUICHUE 33aa4 U3 pealbHOU
IIPAKTHUKH.

ITpuMeHeHre NPU3HAKOB AEITUMOCTH, Pa3JI0KEHNE HA MHOXKUTENIN HATYPAJIBHBIX YACE.

PeasibHbIe 3aBUCIMOCTH, B TOM YHUCIIE TIpsiMasi 1 00paTHas MPOMOPIIUOHAIBHOCTH.

Auredpanyeckue BbIpaskeHHUs

IlepeMeHHBIE, YMCIIOBOE 3HAYEHHUE BBIPAXKEHUS C NEPEMEHHOU. JlOImyCcTUMBIE 3HAYECHHS
nepeMeHHbIX. [IpescTaBiieHre 3aBUCUMOCTH MEX/ly BeIMYMHAMU B BUJie (hopMyIbl. Beruncienus
no ¢opmynam. IlpeoOpa3oBanre OyKBEHHBIX BBIPAXCHUH, TOXKIESCTBEHHO PABHBIC BBHIPAKCHHUS,
IpaBuiIa Mpeodpa3oBaHKsl CYMM U IIPOM3BEACHUH, IPAaBUIa PACKPHITHA CKOOOK M IPUBEACHUS
IMOAOOHBIX CIaracMbIX.

CBolicTBa CTENEHU C HATYPAJIbHBIM I10Ka3aTeIIEM.

OpnHowneHsl 1 MHOrowieHbl. CteneHb MHorowieHa. CliojkeHue, BBIUNTAaHUE, YMHO)KEHHE
MHOTOWIEHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHS: KBaJApaT CyMMbl M KBaJpaT Pa3HOCTH.
dopmyna pazHOCTH KBaApaToB. Pa3iokeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHHUS M HEPABEHCTBA

VYpaBHeHUe, KOPEHb ypaBHEHUS, IIpaBUia NpeoOpa3oBaHMs ypaBHEHHUS, PABHOCHIBHOCTh
YPaBHEHUM.

JIuHeitHOe ypaBHEHHE C OJHOW MEPEMEHHOW, YUCIO0 KOpPHEW JIMHEHMHOTO YypaBHEHUS,
pelieHue JIMHEHHBIX ypaBHeHHIl. CocTaBi€HHME ypaBHEHHUH IO YCIOBUIO 3ajaud. PenieHue
TEKCTOBBIX 3a7]a4 C TIOMOILBIO YPABHEHUH.

JluneiiHoe ypaBHEHME C ABYMs IEpPEMEHHBIMHU U ero rpaguk. Cucrema IByX JMHEWHBIX
YPaBHEHMH ¢ JByMs INepeMeHHbIMHU. PelieHne cucteM ypaBHEHHMH CIOCOOOM MOICTaHOBKH.
[TpuMepsl pelieHns: TEKCTOBBIX 3aa4 C [IOMOILBIO CUCTEM YpaBHEHUIA.

DOyHKIUUHA

Koopannara Toukum Ha mnpsMon. UucioBble NPOMEXKYTKH. PaccrosiHue Mexnay IByMs
TOYKAMHU KOOPAUHATHOU MPSIMOIA.

[TpsamoyronbHas cuctema koopauHaT, ocu OX m Oy. Alcmucca M opauHaTa TOYKH Ha
KOOpAWHATHOHM miockocTh. [Ipumepsl rpadukoB, 3amaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBUcUMOcTel. [Tonstue pynkuuu. I'paduk pynkmnun. Coiicta QpyHkiuii. JInneitnas
byuknus, eé rpadpuk. I'padux Gyukuuu y = |X|. I'padudeckoe perreHne TMHCHHBIX YpaBHEHUN U
CUCTEM JIMHEHHBIX YPABHEHUM.

8 KUIACC

Yucia 1 BLIYUCIECHUSA



KBanpatubiii kopenp u3 uyucna. Ilonarue o6 wuppanvoHanbHOM uyucne. JlecsTuuHbIe
NpUOIKEHUST UpPAIMOHATIBHBIX uncen. CBolicTBa apupMETHUECKUX KBAAPATHBIX KOPHEH U MX
NPUMEHEHHE K MpeoOpa3oBaHHUIO YHMCIOBBIX BBIPAKCHUNM W BBIYMCICHUSAM. JleHCTBUTENbHbBIE
qucia.

Crernens ¢ 1enbIM MOKa3zaTesnaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YKUCHa.

Anrebpanueckue BelpaxkeHUsIAJredpandeckue BbIpakeHust

KBagpatHblil TpEXWIEH, pa3l0KeHHE KBaIPaTHOTO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckass ApoOb. OCHOBHOE CBOWCTBO anreOpanuyeckoi napobu. CrokeHue,
BbIUMTAaHUE, YMHOXKEHHE, JelieHue anredpandeckux apobeil. PanmoHanbHble BBIpAXKEHHUS U UX
npeoOpa3oBaHue.

VYpaBHEHUs ¥ HEpAaBEHCTBAY PABHEHHS U HEPABEHCTBA

KBanpatHoe ypaBHeHue, (hopMmyna KOpHEH KBaapaTHOro ypaBHeHMs. Teopema Buera.
Pemenne ypaBHeHUWH, CBOASIIMXCA K JUHEWHBIM W KBaapaTHbIM. llpocreiimme apoOHO-
palroHalIbHbIE YpaBHEHUS.

I'padmyeckas MHTEpHpeTalys ypaBHEHUN C JBYMs MEPEMEHHBIMH M CHCTEM JIMHEWHBIX
ypaBHEHUH € IBYyMs IEpeMEHHBIMHU. [ [puMepbl peleHnst CUCTEM HEJIMHEMHBIX YPaBHEHUM C IBYMSI
MIEPEMEHHBIMHU.

Perenne TeKCTOBBIX 3a7a4 aIreOpanIecKuM CIIoCOOOM.

UucnoBple HEpaBeHCTBA M HUX CBOMCTBA. HepaBeHCTBO ¢ OJHOM IEPEMEHHOM.
PaBHOCWIIBHOCTH HepaBeHCTB. JIMHENHbIE HepaBEeHCTBA € OJHOM mepeMeHHOH. CHucTembl
JIMHEWHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.

OyHKIMNDYHKIUH

[Tonsitne pynkmuu. O6macTh onpeneneHus 1 MHOXKECTBO 3HaYeHHH GyHKIUHU. CriocoObl
3aJaHus (PYHKIIHMA.

I'padux dbyaxkoum. Utenwe cpoiicTB ¢yHkmmm mo e€ rpaduxy. IIpumeps rpaduxor
GYHKIHI, OTpa)xaronux peajbHble TPOIECCHI.

OyHKIUY, ONKMCHIBAIOIINE NMPAMYI0 M OOpaTHYIO MPOMOPIMOHAIBHBIE 3aBUCUMOCTH, UX
rpaduku. Oynxmmn y = X2, Y = X3, y = VX, y=|x|. [padudeckoe pemenne ypaBHeHHit i CHCTEM
YPaBHEHUM.

9 KVIACC

Yuciia 1 BbIYUCICHUA

ParmonaneHbie 4rcna, HPpaMOHAIBHBIC YUCIA, KOHEYHBIE U OCCKOHEUHBIC NECSITHYHBIE
npoOu. MHOXKECTBO JEHCTBUTENBHBIX YHCEN, ICHCTBUTENBHBIC 4YHCIA KaK OCCKOHEYHBIC
JecsTHUHbIe ApoOu. B3auMHO 01HO3HAYHOE COOTBETCTBHUE MEX]Ly MHOKECTBOM JEHCTBUTEILHBIX
Yucesl ¥ KOOPAUHATHOW IPSAMO.

CpaBHEHHE ACHWCTBUTENBHBIX YHMCEN, apu(MeTHUecKue ACUCTBUS C ACHCTBUTEIHHBIMHU
YUCJIAMHU.

Pa3meprl 00bEKTOB OKpPY:KAIOIIEro MUPA, JJIUTEIBHOCTh MPOILIECCOB B OKPYKAIOIIEM MUDE.

[Tpubmmk€HHOE 3HAUEHUE BEIUYMHBI, TOYHOCTh MpUONMKeHUs. OKpyrieHHe 4YHCell.
IIpuknaka v OLEHKa pe3ybTaTOB BEIYUCICHUN.

YpaBHeHMsI U HEPABEHCTBA

JInneiinoe ypaBHeHue. Pemienne ypaBHEHNUH, CBOAAIIMXCS K JINHEMHBIM.



KBagpatHoe ypaBHeHue. Penienue ypaBHEeHU, CBOASIINXCA K KBaJApaTHbIM. bukBaapatHoe
ypaBHeHue. [IpumMepsl pelieHus ypaBHEHUN TpeTbel M YETBEPTOM CTEIEHEUW pa3iloKEHHEM Ha
MHOKHUTEIIH.

Pemenune npoOHO-paniOHATBFHBIX YPAaBHEHHH. PerieHne TeKCTOBBIX 3a/1a4 alreOpandecKum
METOJ/IOM.

VYpaBHeHHe C ABYMs NEpeMEHHBIMH U ero rpauk. PemieHue cucteM IBYX JTMHEWHBIX
YpaBHEHUW C JOBYMs IEpEMEHHBIMU. PelieHne cucteMm NBYX ypaBHEHHH, OJIHO W3 KOTOPBIX
JUHEHHoe, a Ipyroe — BTOpoi creneHu. ['paduueckas uHTEpHpeTanus CUCTEMbl ypaBHEHUH ¢
JBYMsI [IEPEMEHHBIMU.

Perenne TeKCTOBBIX 3a7a4 aNreOpanvdeckuM CriocoOOM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne nUMHEWHBIX HEPABEHCTB C OJHOW NMEPEMEHHOW. PemieHuwe cucteM JMHEWHBIX
HEpaBEHCTB C OJHOM mepeMmeHHOW. KBaapatHeie HepaBeHCTBa. ['paduueckas WHTEpIIpeTaIus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI IEPEMEHHBIMU.

OyHKIMNDYHKIUH

KBagparnunas ¢ynkmus, e€ rpaduk u cBorctBa. I[lapaboina, KOOpAWHATHI BEPIIUHBI
napaboJIbl, OCh CHMMETPHUU TTapaboIIbl.

I'padukn Gpyrkmmit: y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = |X| , 1 ux cBoiicTsa.

Yucnossle nocieoBaTeIbHOCTHYUHCI0BBIE MOC/Ie10BATEIbHOCTH U IPOrPecCHu

[loHsiTHE YMCITIOBOI MOCIEAOBATENBHOCTU. 3aJaHue MOCIEA0BATEIIBHOCTU PEKYPPEHTHOM
bopmyoit u popmysoi N-ro wieHa.

ApudnmeTrndeckast U reoMeTpudeckas nporpeccuu. @opMyIibl N-To YieHa apuGMeTHIeCKOM
Y TEOMETPUYECKOUN MPOrPeCCrid, CYMMBbI IEPBBIX N YICHOB.

N300paxeHne 4JeHOB apU(PMETHUECKOH W TeOMETPHUYECKOW IMpOrpeccuil TOYKaMU Ha
KOOPJAMHATHOW ITIOCKOCTH. JIMHEHHBIN U SKCIOHEHIUAIBHBIN pocT. CII0KHBIE MPOIEHTHI.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JIMuHOCTHBIE pe3yJbTaThl OCBOCHUS HPOTrpaMMbl yd4eOHOro Kypca «Anredpa»
XapaKTEepPU3yIOTCSL:

1) naTpuoTHYeCKOe BOCIINTAHHE:

NPOSIBJICHUEM HHTepeca K TMpOLUIOMY M HACTOALIEMY POCCHHCKOM MaTeMaTHKH,
LIEHHOCTHBIM OTHOLIEHHWEM K JOCTHXKEHHSAM PpOCCHUICKMX MAaTeéMaTHKOB M POCCHUHCKON
MaTEeMaTHYECKOH IIKOJIbl, K UCIIOJIb30BAHUIO 3TUX JOCTH)KEHUHN B IPYTUX HayKaX W MPUKIATHBIX
chepax;

2) rpa:kIaHCKoe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO OOs3aHHOCTEH TpakJaHWHA W pealu3ald ero Ipas,
NpPEICTAaBICHUEM O MAaTEeMAaTUYeCKHX OCHOBAaX (DYHKIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBJICHUH, TPOLEAYpP TPaKJaHCKOTO O0IIecTBa (HAarpuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYKJIEHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX C NMPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUUN
HayKH, OCO3HAHHUEM BaKHOCTH MOPAJIbHO-3TUYECKUX IIPUHLIUIIOB B JIESITEIbHOCTH YYEHOTO;

3) TpyAoBOE BOCIMTAHUE:

YCTAaHOBKOW Ha AaKTUBHOE y4yacTHE B PEIIEHUM IPAKTHYECKUX 3a7ad MaTeMaTHYeCKOH
HaIpPaBJI€HHOCTH, OCO3HAHHEM Ba)KHOCTU MAaTEeMAaTUYECKOro 0Opa3oBaHUS HA MPOTSHKEHUU BCel
KU3HU U1 YCHEIIHONW NMpo(ecCHOHaNbHOM NesTeNbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHU,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHWEM WHIMBHIYaJbHONH TPAeKTOpPUHM OOpa3oOBaHUS U
’KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTE;

4) 3cTeTYeCKOE BOCIIUTAHUE:

CHOCOOHOCTBIO K 3MOLIMOHAIBHOMY M 3CTETHUECKOMY BOCIPHATHIO MAaTEeMaTHYECKHUX
00BEKTOB, 3a/1a4, PEIICHUN, PACCYKJICHHUI, YMEHUIO BUIETh MaTEMaTUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 NO3HAHHUSA:

OpHUEHTAIe B JIEATEIPHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayUHBIX MpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUSA 4YeNOBeKa, MPHPOJIbl U OOIIecTBa, MNOHUMAaHUEM
MaTeMaTHUYeCKON HayKu Kak c(epbl 4YelIOBEUYECKOM [eATEIbHOCTH, ATAloB €€ pa3BUTUSA U
3HAYUMOCTH I pa3BUTHsI LIUBUIIN3ALMH, OBJIAJJICHUEM S3bIKOM MATEMAaTUKU U MaTeMaTHYeCKOn
KyJIbTYpOH Kak CpEICTBOM IIO3HAHUS MHpa, OBJIAJACHUEM NPOCTEHIIMMU HaBBIKAMU
HCCJIEI0BATENBCKON 1E€ATENbHOCTH;

6) pusznyeckoe BocnuTaHue, opMHUPOBAHUE KYJIbTYPbI 3/10POBbS U IMOIMOHAJIBLHOI0
Os1aronosyqus:

TOTOBHOCTBIO IPUMEHSTh MaTEMaTUUECKNE 3HAHUS B UHTEPECAX CBOETO 3/10POBbs, BEACHHUS
3I0pOBOro 00pasa >KU3HU (30pOBOE NMUTAHME, COATIAHCUPOBAHHBIM PEXUM 3aHATUN U OTIBIXA,
perynsipHasi (pu3ndecKass aKTUBHOCTD), CPOPMHUPOBAHHOCTHIO HaBbIKa pe(IeKCHH, IPU3HAHUEM
CBOETO IIpaBa Ha OIIMOKY U TaKOT'0 JKe MpaBa JIpyroro 4esioBeKa;

7) 3xoI0rNYecKOe BOCIINTAHME:

OpHEHTAIe Ha MPUMEHEHHE MAaTeMaTHYeCKHX 3HAHWU NIl pemieHHs 3afad B 00JacTu
COXPaHHOCTH OKpY’Kalolled cpeasl, IUIAHUPOBAHMS IOCTYIKOB M OLEHKM HX BO3MOXHBIX
MOCNEACTBUM UIsl OKPY’KaIOLIEH cpebl, OCO3HAHUEM TJI00aNIbHOIO XapakTepa SKOJIOTHYECKHX
npo0JeM U MyTel ux pereHus;



8) aganTanmsa K H3MEHAOIMMCS YCJIOBHAM COLMAJLHOH M NIPUPOAHOM CPeAbI:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBHSIX HEONPEAEIEHHOCTH, MOBBIIICHNUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MPaKTUUYECKYIO AESTeIbHOCTb, B TOM UUCIIE YMEHUE YUUTHCS Y APYTUX
JtoJiel, mpuoOpeTaTh B COBMECTHOW JEATEIILHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIMU U3

OIbITA IPYTHX;

HEOO0XOIMMOCTBIO B ()OPMHUPOBAHNUU HOBBIX 3HAHH, B TOM uucie GOPMYIHPOBATH UICH,
MOHSTHSA, TUIIOTE3bl 00 0OBEKTAaxX W SBJICHUSAX, B TOM YHUCIIE PaHEEe HEU3BECTHBIX, OCO3HABATh
JNe(pUIUTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, INIAaHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIUIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIIUIO
KaK BBI30B, TPeOYIOLIMH KOHTpPMEp, KOPPEKTHPOBAaTh NMpPUHUMAaeMble pElIeHUus U JeiCTBHA,
(GbopMyIMpOBATh U OLIEHWBATH PUCKH U MOCJIEACTBUS, POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTeJIbHBIE YHUBEPCAJIBHBIC yqeﬁnble JecTBUA

Ba3oBble Jornyeckue aeiicTBUSA:

BBISIBIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKM MATEMAaTHUYECKUX OOBEKTOB,
MOHSTUM, OTHOIIEHUN MEXIy MOHATHIMH, (HOPMYIHPOBATH ONpPEIEICHUS MOHITHIA,
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIMU, OCHOBAHUS Il 00001IeHNs
U CpaBHEHUS, KPUTEPUHU TPOBOIMMOTO aHAIN3a;

BOCIPUHUMATh, (OPMYIUPOBATh U MPeoOpa30OBBIBATh CYKJEHUS: YTBEPAUTEIbHBIE U
OTpHIIATEeNbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC,

BBISIBJISITH MaTeMaTH4YeCKHe 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEYHs B (paKTax,
JaHHBIX, Ha6JHOIIeHI/I$[X U YTBCPKACHUAX, NpcjiaraTb KPUTCPUU IOJId BBISABJICHUA
3aKOHOMEPHOCTEN U IPOTUBOPEYHIA;

JIeNaTh BBIBOJIBI C HCIIOJIb30BAHWEM 3aKOHOB JIOTHUKH, NEAYKTHBHBIX W MHIIYKTUBHBIX
YMO3aKIIOUeHUH, YMO3AKITIOUCHHI TI0 aHAJIOTHH;

pa3bupath J0Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUHN (TIPsIMbIE U OT TPOTUBHOTO),
MIPOBOAMUTH CaMOCTOSITEIbHO HECIIOKHBIE JI0Ka3aTeIbCTBA MaTeMaTH4YecKHX (HaKToB,
BBICTPanWBaTh apryMEHTAIMIO, TPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 000CHOBHIBATH
COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CHOCOO pelIeHus y4eOHOW 3ajaud (CpaBHMBATh HECKOJHKO BAapHUaHTOB
peuicHus, BI)I6I/IpaTI) Hauboiee HO)IXOJISIHH/Iﬁ C y‘-IéTOM CaMOCTOSTCIBbHO BBIACICHHBIX
KpUTEPUEB).

Ba3zoBrbIe ucciaenoBaresLCKue JeliCTBUA.

UCIIONIb30BAaTh  BOTPOCHl  KaK  HCCJICNOBATCIIbCKHA  MHCTPYMEHT  ITO3HAHUSA,
(hopMyTUpPOBaTh BOMPOCHI, (DUKCHUPYIOIIHE MPOTUBOPEUNE, TPOOIEMY, CAMOCTOSITEIIBHO
yCTaHABIUBATh UCKOMOE U JaHHOE, (hOPMHUPOBATH TUIIOTE3Yy, ApPIYMEHTHPOBATH CBOIO
MTO3UINI0, MHCHHC,

MPOBOANTH TIO CaMOCTOSITENILHO COCTABIIEHHOMY IIJIaHY HECIIOKHBIN HSKCIIEPUMEHT,
HEOOJIBIIIOE HWCCIICAOBAHNE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MAaTEMaTHYECKOTO
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTy COOOiA;

CaMOCTOSITENILHO ~ (OPMYITUPOBAaTH OOOOMICHUS ¥  BBIBOABI IO  pe3yJibTaTaM
MPOBEAEHHOTO HAOIIOJICHHS, UCCIICOBaHUS, OLEHIBATh JIOCTOBEPHOCTh MOJIYyYCHHBIX
PE3yNIbTAaTOB, BHIBOJOB U 00OOIICHMIA;



MMPOrHO3UPOBATH BO3BMOXKHOC Pa3BUTHUC NPOLECCCA, 4 TAKIKC BbIIBUTATH ITPCATIOJIOKCHUA
O €I'0 pa3BUTHU B HOBBIX YCJIOBUSAX.

Padora ¢ unpopmanmeii:

BBISIBJIAT HEJIOCTATOYHOCTh U U30BITOYHOCTh MH(OPMAIMM, AAHHBIX, HEOOXOAMMBIX
JUIS PELLICHUs 3a]a4H;

BbIOMpPATh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH MH(OpMALUIO
Pa3IMyYHbIX BUJOB U (hOPM IPEICTABICHMUS;

BbIOMpaTh (OpMY MpeCTaBlIeHU HHDOPMALIMK U UIUTFOCTPUPOBATH pEIlIaeMble 3a7aun
CXeMaMH, AuarpaMMaMu, HHOH rpadukoil 1 uX KOMOWHAIMAMU;

OLIEHMBATh HAAEKHOCTh MH(OPMAIIMK 110 KPUTEPUAM, NMPEITIOKEHHBIM YUUTEIEM WU
c(OpMYITHPOBAHHBIM CAMOCTOSITENHHO.

KoMmyHHnKaTHBHBIE YHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUS:

BOCIIPUHUMATH ¥ (POPMYITUPOBATH CYXJICHHUS B COOTBETCTBUU C YCJIOBUSMHU U MEISIMU
oOIIeHHs, SICHO, TOYHO, TPAaMOTHO BBbIpaXKaThb CBOI TOUYKY 3pEHHUS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS M0 XOAY PEIICHUs 3a7aui, KOMMEHTHPOBATh
MOJTyYEHHBIH Pe3yNbTaT;

B X0JIe 00CYXICHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBI, TPOOJIEMBI,
pelnraeMoii 3a1a4u, BBICKa3bIBaTh UJICH, HAIICIICHHBIC HA TIOMCK PEIICHHS, COTIOCTABIISTh
CBOHM CYXKJICHUS C CYXJICHUSIMH JPYTHX YYACTHUKOB JIUATIOTra, OOHAPYKUBATH PA3IHIUE
U CXOJACTBO TO3WIMHA, B KOPpEKTHOW (opme (opMyaupoBaTh pa3HOINIACUS, CBOU
BO3PAXKCHUS;

MPEJICTaBIATh Pe3ybTaThl pelIeHHs 3a7aud, IKCIEPUMEHTa, UCCIIEJOBAHUS, MTPOEKTa,
CaMOCTOSITENILHO BBIOMpPATh (opMaT BBICTYIUICHHSI ¢ Y4ETOM 3ajad Mpe3eHTAlUUd U
0COOEHHOCTEN ayIUTOpUN;

MMOHUMATh ¥ UCTIOJIF30BATh MPEUMYIIECTBA KOMAHTHOW ¥ HHIANBUAYATHHON PAOOTHI IPH
pelIeHNN y4eOHBIX MaTeMaTHYCCKHX 3a71aY;

MIPUHUMATH 1IeJTb COBMECTHOMU JIeATEIbHOCTH, IUTAHUPOBATh OPTaHU3AIMI0 COBMECTHON
paboTHI, pacnpenesaTh BUIBI pa0doT, TOTOBAPUBATHCS, 00CYKIATh MPOIIECC U PE3yIIbTAT
paboThI, 00001IaTH MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBATh B IPYIIOBHIX (popmax paboThl (00CykaeHMS, 0OMEH MHEHHUSIMU, MO3TOBBIE
HITYPMBI U APYTHE), BHITIOJIHATH CBOIO YacTh PabOThl U KOOPJAUHUPOBATH CBOU JIEHCTBUS
C APYTMMU YJICHAMH KOMAaH/IbI, OIEHUBATh KAUe€CTBO CBOETO BKJIaJa B OOIIUI MPOIYKT
0 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOCHCTBHSI.

PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe AeilicTBUS
Camoopranusaums:

CaMOCTOSITENTFHO COCTAaBJIATh IUIAH, ITOPUTM pEIICHHs 3aqadd (WIH €ro 4acTb),
BbIOMpATh CMOCOO pemieHuss ¢ y4€TOM MMEIOLIMXCS PECYpCcOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHUPOBATh BApUAHTHl PELICHUH C y4ETOM
HOBOH MH(OpMAIHH.

CﬂMOKOHTpOJ’IB, 3MOLIUOHAJIbHBIA HHTEJJIEKT:

BJIaJCTh crocobamMu CaMOIIPOBECPKHU, CAMOKOHTPOJIA IMPpOoHecCca U pe3yJibTaTa PCUHICHUA
MaTeMaTHU4eCKOM 3aJa4u,
npeaABUACTb TPYAHOCTHU, KOTOPLIC MOT'YT BO3HHUKHYTL IIPpHU PCIHICHUH 3aaa4d, BHOCUTH
KOPPEKTUBBI B ACATCIIBHOCTE HAa OCHOBE HOBBIX O6CTO${T6J'IBCTB, HaﬁI{GHHHX OH_II/I6OK,
BBIABJICHHBIX pr,[[HOCTGfI;



® OLICHUBAaTh COOTBETCTBUE PE3yJIbTAaTa JAEATEILHOCTH MOCTABICHHON LIETTU U YCIOBHSIM,
OOBSACHSTH MPUINHBI JOCTHIKEHHUS WM HEIOCTIKCHHUS 1€, HAXOAUTh OIIMOKY, JaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJ/IBTATbBI

K xonmy oOyuenus B 7 Kjacce oOydYarolIMiCA TONYYHUT CIEAYIOIIUE MpeaIMEeTHbIC
pE3yJIbTaThI:

Yucsia 1 BBIYUCICHUSA

BbinonHATh, coueTass yCTHbIE M INHUCbMEHHbIE NPUEMBI, apumMeTnyeckue IeHCTBUS C
palMOHAIBHBIMH YHCIAMHU.

HaxonuTh 3HaYeHMs YMCIOBBIX BBIPAKEHHH, NMPUMEHATh Pa3HOOOpa3Hble CHOCOOBI U
OpUEMBl BBIUMCIIEHMSI 3HAUYEHUN JPOOHBIX BBIPAKEHUN, COJEp)KAIIUMX OOBIKHOBEHHBIE U
JIECATUYHBIC IPOOH.

[lepexonuTe OT 0/1HOHM (HOPMBI 3amucCH YuCeN K Apyroi (mpeoOpa3oBbIBATH JECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YaCTHOCTH B OECKOHEUYHYIO
JECATHYHYIO IPOOB).

CpaBHMBATh U yNOPSAA0YNBATH PALIMOHAIBHBIEC YUCIIA.

OKpyrasiTh 4nCla.

BBINONHATE NPUKUAKY M OLIEHKY pEe3yJIbTaTa BBIYMCIEHHUH, OLIEHKY 3HAUYEHUN YHMCIIOBBIX
BbIpaKEHUI. BBINOIHATE AEHCTBUS CO CTENEHAMU C HATYPaJIbHBIMU MTOKA3aTEISIMH.

[IpuMeHATh NpU3HAKU JEIUMOCTH, PA3JI0KEHUE HA MHOKUTENIH HATYPAIbHBIX YHCEIL.

Pemarbs npakTHKO-OPHEHTHUPOBAHHBIE 3aJaud, CBSI3aHHBIE C OTHOIIEHUEM BEJINYMH,
MPONOPIUOHAIBHOCTHIO BEJIMYMH, IPOLIEHTAMH, HHTEPIIPETUPOBATh PE3YJIbTATHI PELICHUS 3a/1a4
C Y4ETOM OTrpaHMUEHU, CBSI3aHHBIX CO CBOMCTBAMM pacCMaTpUBaEeMbIX OOBEKTOB.

Anredpanyeckue BbIPaKeHUs

Hcnonk3oBaTh anre0OpanyecKyr0 TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Mpoliecce
OCBOEHUS y4eOHOr0o MaTepuaa.

Haxoaute 3HaueHust OyKBEHHBIX BBIPAKEHHUH MTPH 3aJaHHBIX 3HAYEHUSIX EPEMEHHBIX.

BrimonHaTe npeoOpa3zoBaHus 1I€JI0T0 BBIPAXKEHHUS B MHOTOWIEH IPUBEIEHUEM MOJ00HBIX
CJIaraeMbIX, paCKpbhITHEM CKOOOK.

BbINONIHATE yMHOXXKEHME OJIHOWIEHAa HAa MHOIOYIEH M MHOIOYJIeHa Ha MHOTOYJIEH,
OPUMEHATH (POPMYJIIBI KBaJpaTa CyMMbI M KBaJIpaTa pa3HOCTH.

Ocy1ecTBISITh pa3ioKEHNE MHOTOWIEHOB Ha MHOXXHUTEIM C MOMOUIbIO BBIHECEHHUS 3a
CKOOKHM OOIIEro MHOXHUTENs, TPYNIHUPOBKU CIaraeMbiX, IpUMEHEHUs1 (OpMyN COKpaIIEHHOTO
YMHOXEHHUS.

[Tpumensitb npeoOpa3oBaHUS MHOTOWIEHOB I pEHICHHUsS pa3JIMyHBbIX 3aj1ad U3
MaTEMaTHKH, CMEKHBIX IIPEIMETOB, U3 PEAIbHOM PAKTUKH.

Hcnonbp30BaTh CBOMCTBA CTENEHEN ¢ HATYpaJbHBIMH MOKa3aTeNlsIMu JJIsl IpeoOpa3oBaHus
BBIPaKCHUM.

YpaBHeHUs1 1 HEPABEHCTBA

Pemiats nuHelHBbIE YpaBHEHHUS C OJHOM IMEPEMEHHOU, MPUMEHssSl MpaBuia nepexona OT
HCXOJIHOTO YpaBHEHUS K pPaBHOCWIbHOMY eMy. lIpoBepsATh, fABISIETCS JIM YUCIO KOpPHEM
YPaBHEHUH.

[TpumeHsTH rpaduuecKre METObI TP PEIICHUH JIMHEHHBIX YPAaBHEHUNA U UX CUCTEM.



[TonGupath mpUMepHI Map YKCe, SBISIOMUXCS PEIICHUEM JIMHEHHOTO YpaBHEHUS C IBYMS
IIEPEMEHHBIMH.

Ctpouth B KOOpAMHATHOM IUIOCKOCTH TpaUK JHMHEHHOTO YpaBHEHHUS C JByMS
MEPEMEHHBIMH, MOJIb3YACh IPaUKOM, IPUBOJUTH IPUMEPDI PELICHHS YPABHEHHUS.

Pemate cuctembl IBYX JIMHEMHBIX YpaBHEHUH C JBYMsl NEPEMEHHBIMU, B TOM YHCIE
rpadu4ecKy.

CocTaBisiTh M pemiath JUHEHHOE ypaBHEHHWE WJIM CHUCTEMY JIMHEHHBIX ypaBHEHUH IO
YCIIOBHMIO 33Jl1ayd, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJadyd IOJyYECHHbIN
pe3ynbTar.

DOyHKIUUHA

N3o00paxkath Ha KOOPAMHATHOM TMPSMOM TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpJIMHATaM, JIy4Hd, OTPE3KH, HHTEpBAJIbl, 3allUCHIBATh UHWCIOBBIE TMPOMEXKYTKH Ha
anreOpanvdecKoM sI3bIKE.

OtmedaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpPAMHATaM, CTPOUTH
rpaduku TUHEHHBIX QyHKIUH. CTpouTh rpaduk GyHKImH Y = |X|.

OnuceiBaTh ¢ MOMOIIBIO (PYHKIMHA M3BECTHBIE 3aBHUCHUMOCTH MEXKIY BEIMYMHAMU:
CKOPOCTb, BpEMs, PacCTOSHME, II€HA, KOJIMYECTBO, CTOMMOCTH, NPOU3BOJUTEIBLHOCTD, BpeMH,
00BEM palbOTHI.

Haxoauts 3HaueHue QyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate Tpadudeckuii cnocod MpeacTaBieHUs W aHaidu3a WH(OpMAIMU, W3BIEKaTh U
MHTEPIPETUPOBATH HHPOPMALIUIO U3 TPa(UKOB peaTbHBIX MPOLIECCOB U 3aBUCUMOCTEM.

K konmy oOydeHus B 8 kiacce OOyYarOIIMICS TONYYHT CIEAYIONUE MPEIMETHBIC
pE3yJIbTaThI:

Yucsia v BLIYUCICHUA

Hcnonp30BaTh HayallbHBIE NPEICTABICHHUS O MHOXKECTBE JEHCTBUTENBHBIX YHUCEN AJIS
CpaBHEHUsI, OKDPYIJICHHUS M BBIYUCICHHH, H300pa)xkaTb ACWCTBUTEIbHBIC YHUCIA TOYKAMU Ha
KOOPJMHATHOU IIPSIMOM.

[IpumensiTh TOHATHE apU(METUUYECKOrOo KBAJIpPaTHOIO KOPHS, HAaXOOUTh KBaJpaTHbIE
KOPHHU, UCTIOJIB3YS MPU HEOOXOJUMOCTH KaJbKYIATOP, BHIMOIHITH MPEOOPa30BaHUsI BBIPAKEHUH,
CoZIepKaIIMX KBapPaTHbIE KOPHU, UCIIOJIb3Ys CBOMCTBA KOPHEM.

Hcnonp3oBaTh 3amucu OONBIIMX W MaJlbIX YHUCEN C TIOMOIIBI0 JECATUYHBIX ApOoOeH u
crenerel yucina 10.

Auredpanyeckune BbIpasKeHUs

[IpuMeHATh TOHATHE CTENEHHM C IeNbIM II0Ka3aTeleM, BBIIOJIHATH MPeoOpa3oOBaHU
BBIPAKEHUH, COIepKAIUX CTENEHH C LEIbIM ITOKa3aTEJIEM.

BBIIONMHATE TOXIECTBEHHBIE MPEOOpa30BaHUsl PAlMOHATIBHBIX BBIPAKEHUNW HAa OCHOBE
MpaBUJI ACHCTBUI HAJ MHOTOYJIEHAMU U anreOpandyecKuMu JpoOsiMH.

PackianpiBath KBagpaTHBIN TPEXUIIEH HA MHOKHUTEIH.

[TpumensTh peoOpa30BaHUs BIPAKEHUH JUIsl pEIICHUs Pa3IMYHBIX 337a4 U3 MaTEeMaTHKH,
CMEXHBIX MPEAMETOB, U3 PEATIbHON IIPAKTUKH.

YpaBHeHHUS M HEPABEHCTBA

Pemate nuHeitHbIE, KBaPATHBIE YPABHEHUS U PALIMOHAJIBHBIE YPABHEHUSI, CBOJSILIUECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMSI IEPEMEHHBIMH.

[IpoBOaMTH MpOCTEHIIINE UCCIIEIOBAHUSI YPABHEHU U CUCTEM YpPaBHEHUH, B TOM YHUCJE C
MPUMEHEHHEM rpaduiecKiX MpeCTaBIeHNH (YCTaHABINBATh, HIMEET JIU yPaBHEHUE UITH CUCTEMA
YPaBHEHMH PELIeHHUs, €CIIM UMEET, TO CKOJIBKO, U TIpoyee).



[lepexonuTe OT cioBecHOW (GOPMYIHUPOBKU 33Jauu K €€ anredpandyeckol Mojaenu ¢
MOMOIIIBI0  COCTABJICHUSI ypaBHEHHS WM CHUCTEMbl YypaBHEHHH, HMHTEPIPETUPOBATh B
COOTBETCTBUH C KOHTEKCTOM 33]1a4 TIOJYYCHHBIN pe3yIIbTaT.

[TpuMeHSTHh CBOWCTBA YHCIIOBBIX HEPABEHCTB JIJISl CPABHEHUS, OIICHKH, PEIIaTh JTHHEHHBIC
HEPAaBEHCTBA C OJIHOM NEPEeMEHHOM W WX CHUCTEMbl, JaBaThb TpadUUYECKyI0 HILIIOCTPAIUIO
MHOX€ECTBa PEIICHN HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[TonnMath U UCTIONIB30BaTh (DYHKIIMOHABLHBIC TOHATUSA U SI3bIK (TEPMHHBI, CHMBOJIMUECKHE
0003HaYeHHUsT), ONPEENSITh 3HaUeHHE (PYHKIIMH 10 3HAYEHUIO apryMEeHTa, ONpeAeiaTh CBOWCTBA
¢byHkunu 1o e€ rpadukKy.

Crtpouts rpaduku 37€eMEeHTapHBIX PYHKIHUHI BUJA:

y = k/x, y = x2, y = X3,y = |x|, y = VX, OniCBIBaTh CBOMCTBA YHCIOBON (DYHKIMH 110 €&
rpaduxky.

K xonmy oOyuenus B 9 kiacce oOydaromuiics TMONYYHUT CIEAYIOLIUE MpeaIMETHbIC
pe3yJbTaThI:

Yucsia 1 BBIYUCICHUSA

CpaBHHBATH M YHOPSIIOUYMBATH PAlIHOHAIEHBIC M HPPAIIOHAIBHBIC YHCIIA.

Boimonuate apudmernyeckue NEHCTBHUS C pallMOHAIBHBIMHU YHMCIaMH, COYeTas YCTHbIE U
MUCHbMEHHBIC IPUEMBI, BBITIOJIHATH BEIUKUCICHUS C UPPAITMOHATBHBIMU YHCIAMHU.

HaxonuTh 3HaYeHHS CTETEHEH ¢ IeNbIMU TTOKa3aTeNsSIMA ¥ KOPHEH, BEIYMCIATh 3HAYCHUS
YHCIIOBBIX BBIPAKEHUM.

OKpyryisaTh JAEWCTBUTENbHBIE YHCIA, BBIMOJIHATH MPUKHUIKY pe3yJbTaTa BBIUMCICHUH,
OLIEHKY YHUCJIOBBIX BBIPAXKECHUH.

YpaBHeHUs1 1 HEPABEHCTBA

Pemmats nuHeliHble U KBaJpaTHbIE YpaBHEHHUsI, ypaBHEHHUSI, CBOISIINECS K HUM, IpOCTeiine
JIpOOHO-pallMOHANIbHBIE YPABHEHHUS.

Pemate cucteMbl AByX JIMHEHHBIX YpaBHEHUH C ABYMsS NEPEMEHHBIMHU U CHUCTEMBI JBYX
YpaBHEHHI, B KOTOPBIX OHO YpPaBHEHHE HE SIBIISCTCS TMHEUHBIM.

Pemarb TekcToBble 3amaud anreOpanyeckKuM CHOCOOOM C TOMOILBIO COCTaBIICHUS
YPaBHEHMS WJIM CUCTEMBI JIBYX YPaBHEHHH ¢ ABYMs E€pEMEHHBIMU.

[TpoBoauTh MpoCTEiilye UcCleOBaHNUs YPABHEHUN U CUCTEM YPaBHEHHIA, B TOM YHUCIE C
NpUMEHEHHEM rpadUIecKuX MpeCcTaBlIeHuH (YCTaHaBIMBaTh, HIMEET JIM ypaBHEHHUE WU CUCTEMa
YpaBHEHHI PEUICHHUS, €CITH HUMEET, TO CKOJIBKO, U TIpoUee).

Pemate nuHelHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh peELICHUE
HEPAaBEHCTB Ha YHCIIOBOW MPSIMOM, 3aITUCHIBATH PEILICHUE C TIOMOIIBI0 CHMBOJIOB.

Pemath cucteMbl IMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAIOLINE KBAAPATHOE
HEPaBEHCTBO, M300pakaTh pEIIeHHE CUCTEMBbI HEPAaBEHCTB HA YHCIIOBOW NPSMOM, 3alHCHIBATH
pelIeHne C MOMOIIBI0 CUMBOJIOB.

Mcnonb30BaTh HEPABEHCTBA MPU PEIICHUH PA3IMYHBIX 33/a4.

DOyHKIUHA

PacniozHaBaTh PyHKIIMHM U3Y4eHHBIX BHIOB. [I0Ka3pIBaTh CXEMATHYECKH PACIIONIOKEHHIE HA

KOOPJMHATHOM MI0cKocTH rpadukoB pyukimit Buga: Y = kx, y = kx + b, y = k/x, y = ax2 + bx +
C,y =x3,y=1X,y = |X|, B 3aBHCHMOCTH OT 3Ha4eHHi1 KO>(PHIMEHTOB, OMUCHIBATH CBOHCTBA

byHKINH.



Crpouth M M300pakaTh CXEMATUYECKU TpapUKH KBAaJPAaTUYHBIX (YHKIUH, ONUCBHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMHA MO UX TpauKaMm.

PacrniozHaBaTh KBaJpaTHUHYO QYHKIHUIO 11O (GOPMYIIe, TPUBOAUTE TPUMEPHI KBaJPATHIHBIX
GbyHKIMHI U3 peanbHON )KU3HU, (QU3UKH, TEOMETPUH.

YucJioBbIE MOCJIeJ0BATEIbHOCTH U POTrPeCcCUH

PacrniozHaBaTh apuMETHYECKYI0 U T€OMETPUUECKYI0 MPOTPECCUU IPU PA3HBIX CIIOCOOaX
3aJjaHus.

BBINONHATE BBIYMCIEHUS C MCIOJIb30BaHMEM (GOPMYNI N-ro 4jeHa apuMeTHUecKOl u
reoOMETPUUECKON POrpeccuii, CyMMBbI IEPBBIX N YJIEHOB.

N300pakaTh 4ieHbl NOCIEI0BATEIBHOCTH TOUKAMH Ha KOOPMHATHON TNIOCKOCTH.

Pemrate 3a1aun, CBsI3aHHBIE C YHCIIOBBIMH MOCIIEIOBATEIHHOCTSIMHA, B TOM YHCJIE 3a]1a41 U3
peabHOM JKU3HU (C UCTIOJIb30BAaHUEM KAJIBKYJIATOPA, HU(PPOBBIX TEXHOJIOTHUI).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

HaunmenoBanue pa3ieiioB U TeM

Ne ni/mm

NMPOrpaMMblI
Yucna v BeIYHCIICHUS. PanimoHanbHbIe
qrcia

2 Anrebpanyeckue BbIpaXKECHHUs

3 VYpaBHEHUs 1 HEpaBEHCTBA

4 Koopaunate! u rpaduxu. OyHkimm

5 [ToBTOpeHUe u 06001IEeHNE

OBILEE KOJIMYECTBO YACOB I10
ITPOTPAMME

KoanuyecTBO 4acos

Kontpoabusie IIpakTHyeckue

Beero padoThI padoTsbl
25 2
27 3
20 1
24 1
6 1
102 8 0

JJIeKTPOHHBbIE
(uudposbie)
o0pa3oBaTte/ibHbIE

pecypcbl

but6mmoreka [JOK
https://m.edsoo.ru/7f415b90
bub6mmorexa [IOK
https://m.edsoo.ru/7f415b90
bubmmoreka [JOK
https://m.edso0.ru/7f415b90
bubmuoreka [JOK
https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
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
https://m.edsoo.ru/7f415b90

8 KJIACC

KosmnuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
Ne i/m Konrtpouasnbsie IIpakTnueckmue
NPOrpamMMblI Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
1 Uucna u Beruucienus. Kpagparasie 15 1 bubnuorexa [JOK
KOpHHU https://m.edsoo.ru/7f417af8
9 Yucna u Berunciienus. CTeneHb ¢ LEIbIM 7 1 bubmunorexa LIOK
THOKa3aTeNeM https://m.edsoo.ru/7f417af8
3 AnrebpanuecKue BHIPAKEHHUS. 5 1 bubnuorexa LIOK
KBaznpatHblit TpéxuieH https://m.edsoo.ru/7f417af8
AnrebpanyecKkue BhIPaKEHUSI. bubnuorexa [JOK
4 15 1
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
5 VYpaBHeHnus u HepaBeHcTBa. KBaapaTHbie 15 1 bu6muoteka [JOK
ypaBHCHHUSI https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHCTBAa. CHCTEMBI bubnuorexa LIOK
6 . 13 1
ypaBHEHHUI https://m.edsoo.ru/7f417af8
bu6 OK
7 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHCcTBa 12 1 hgpij;ﬁ:ii'm 17541718
bu6mmoreka [IOK
o .
8 YHKIUH. OCHOBHbIE HOHSTHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
9 o .4 9 1
YHKLUHH. HHCIOBBIE QYHKLIH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
10 I1 6006 6 1
OBTOPEHHE 1T ODODIIEHHE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10
i 102 9 0

I[TPOTPAMME



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

9 KJIACC

I[TPOT'PAMME

KoanvecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NpOrpamMmbl Bcero Kontponbubie  IpaxTirieckite o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Yucna u BerunucieHus. JlelicTBUTEIbHbBIC 9 but6mmoreka [{OK
qucia https://m.edsoo.ru/7f419d08
9 YpaBHEHU U HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnmnoreka [JOK
OJTHO# MepeMEHHON https://m.edsoo0.ru/7f419d08
3 VYpaBHeHus u HepaBeHCcTBa. CUCTEMBI 14 1 bubnmnorexa [JOK
ypaBHEHUIA https://m.edsoo.ru/7f419d08
but6mmoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.eds0o.ru/7f419d08
bubmuoreka [JOK
> Dyt 16 1 https://m.edsoo.ru/7f419d08
6 YucoBble MOCIEN0BATEILHOCTH 15 1 bubmorexa HOK
https://m.edsoo.ru/7f419d08
7 [ToBTOpEeHmE, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 but6mmoreka [{IOK
3HAHUI https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 102 6 0


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







