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MNOACHUTEJIBHAS 3AIINCKA

Jannass pabouasi mporpaMma IMpelHa3HaueHa g 7 KIAaccoB 00I11e00pa3oBaTeIbHbBIX
OpraHM3alii M COCTaBJI€Ha B COOTBETCTBUU C TPEOOBAHUSAMH CICIYIOIIMX HOPMATUBHBIX
JIOKYMEHTOB:

1. denepanbHOrO0 TOCYIApCTBEHHOTO OOPa30BATEIBLHOTO CTAaHIAPTa OCHOBHOTO OOIIETO
obpazoBanust (o6HoBiIeHHBIH DI'OC OOQ), yTBEepKACHHOTO TpUKa3oM MuUHHCTEPCTBA
npocBemenuss Poccuiickoit ®enepanuu or 31 mas 2021 roga Ne 287, (¢ M3MEHEHUSIMH)
u ¢ yderom @DenepaibHON 00pa30BaTEIbHOM MPOTrPaMMbl OCHOBHOTO 00IEero o0pa3oBaHUS,
YTBEp)KJICHHOH NpuKa3zoM Munuctepcrsa mpocsemenus Poccuiickoit @eneparuu ot 18.05.2023
No 370 «O06 yrBepxkaeHuu GheaepalbHOW 00pa30BaTeIbHONW MPOrpaMMbl OCHOBHOTO OOIIEro
00pa3zoBaHUs»;

2. denepanpHOl paboueil MpPOrpaMMbl OCHOBHOTO 0O0IIEro oOpa3oBaHUs MO y4eOHOMY
npeamety «Marematrka» 0a30BbI YPOBEHB (17151 5-9 Ki1accoB 00pa3oBaTEIbHBIX OpraHU3AIIMI)
— Mocksa, 2023 r.;

3. @enepasibHON  paboyeil  mporpaMMbl  BOCIIUTaHUS B coctaBe  DeaepanbHOU
o0pa3oBaTeNnbHOIl MporpaMMbl OCHOBHOTO o00mIiero oOpa3oBaHus (mpuka3 MuHHCTEpCTBa
npoceetienus Poccuiickoit @enepanun ot 18.05.2023 r. Ne 371);

4. OcHOBHOIl 00pa3oBaTeNbHON MpOrpaMMbl OCHOBHOTO obOmiero o6paszoBanuss MBOY
«Xonmmosckasi COUI um. Jlynenko A.A.»;

5. ITonoxenus o pabodei mporpamme;

YueOHUKH:

- Marematuka. Anrebpa: 7-ii kiacc: 0a30BBI YpOBEHb: Yy4eOHMK; 15-¢ wu3maHue,
nepepadoTtanHoe, 7 kinacc/ Makapsrues FO.H., Munmtok H.I'., HemmkoB K.W. u nip.; oz penaximeit
TenskoBckoro C.A., AkumonepHoe o61iectBo «M3marensctBo «lIpocBemenney, 2019

- Marematuka. Anrebpa: 8-if kiacc: 0a30BBIM YpOBEHb: y4eOHHK; 16-¢ wu3maHue,
nepepadoTtanHoe, 8 kinacc/ Makapsrues O.H., Munmtok H.I'., Hemmkos K.W. u np.; mox penaxiueit
TensxoBckoro C.A., AknnonepHoe oomecTBo «M3marenberBo «IIpocBemenuey, 2019

- Marematuka. Anrebpa: 9-ii kmacc: 0a30BBIi ypoBeHb: yueOHHK; 15-¢ wu3manue,
nepepadoTtannoe, 9 kinacc/ Makapsrues F0.H., Munmtok H.I'., Hemmikos K.W. u nip.; o penaxiueit
TenskoBckoro C.A., AkumonepHoe o61mectBo «M3marenseTBo «lIpocBemenney, 20190

Anrebpa sBJIS€TCS OJHUM M3 OINOPHBIX KypCOB OCHOBHOIO 0OIIEro oOpa3oBaHUs: OHA
o0ecrieynBaeT U3y4eHue IPyrux AUCHUILINH, KAK €CTECTBEHHO-HAyYHOT0, TAK ¥ TYMaHUTapHOTO
IIUKJIOB, €€ OCBOEHUE HEOOXOAMMO AJIs MPOJOKEHHUsS 00pa30BaHUs U B MOBCEIHEBHOW XKU3HU.
PazBute y oOyuarommxcs Hay4yHBIX MPEICTaBICHUM O TMPOUCXOXKIECHUH M CYLUIHOCTH
anreOpanyecknx aOCTpakIMii, crocobe OTpaKeHUsT MaTeMaTU4eCKOil HayKol sBIEHUH U
IpOIIECCOB B TNpUpPOAE U OOIIeCTBE, pPOJM MaTeMaTHYECKOTO0 MOJAEIMPOBAHUS B HAyYHOM
MO3HAHUM U B TPAKTUKE CIOCOOCTBYET (OPMUPOBAHHUIO HAYUYHOTO MHPOBO33PEHHS U KayecTB
MBIIIICHUS, HEOOXOIUMBIX I aIalTalii B COBpeMEHHOM HH(poBoM obmiecTBe. M3yuenue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHUs HaOII0/1aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIIICHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
JEeNCTBUS U BBIBOJBI, (GOPMYIUPOBaTh yTBepkaeHUs. OCBOeHHE Kypca anredpbl o0ecreunBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOydYaloluXcs: OHM HCHOJb3YIOT JeAYKTUBHbIE U
UHIYKTUBHBIC PACCYXKACHUs, 0000IIEHNE M KOHKPETU3AalUIo, abCTparupoBaHUE U AHAJIOTHIO.
OOyuenne anreOpe MpearnoiaraeT 3HAYUTEIBHBIM OOBEM CAMOCTOSTENBHON AESITENTLHOCTU
o0ydaromuxcsi, TMOITOMY CaMOCTOSITENIbHOE peIllleHue 3ajad  SBISeTcsl  peaju3anuei
JESTeIbHOCTHOTO MPUHIINIIA O0yYEHUSI.
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B crpyktype mnporpammbl yueOHOro Kypca «Aunrebpa» Jii OCHOBHOTO OOILEro
0o0pa3oBaHUsl OCHOBHOE MECTO 3aHHUMAIOT COJep)KaTelbHO-MeToauYeckue JauHuM: «Yucna u
BBIUUCIICHUSY, «ANreOpandecKue BBIPAKEHUS», «YPaBHEHUS W HEPABEHCTBA», «DYHKIUWY.
Kaxknas u3 3TUX coaepKaTelIbHO-METOANYECKUX JIMHUN Pa3BUBAETCS Ha MPOTSDKEHUU TPEX JIET
U3YYEHHUs Kypca, B3aUMOJICHCTBYS C APYTUMU €ro JUHUSIMH. B Xoje n3ydenust yueGHOro Kypca
00y4JarouMCcsl TPUXOAUTCS JOTHUYECKH PaCCyKAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
S3BIK. B CBSA3M ¢ 3THM B mporpaMmy y4eOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTHKH, MPEICTABICHHbIE BO BCEX OCHOBHBIX pa3liellax MaTeMaTH4ecKOro oOpa3oBaHUS H
CIOCOOCTBYIOIIME OBJIAICHUIO 00YYAIOIIUMUCS OCHOB YHUBEPCATLHOTO MAaTEMATUYECKOTO S3bIKA.
CopepxaTenbHOM U CTPYKTYPHOW OCOOCHHOCTBHIO Y4eOHOTO Kypca «Anredpay SBISETCS €ro
WHTEIPUPOBAHHBIN XapaKTep.

Conepxanue TMHUN «Yucna U BBIYUCICHUS CITY’KUT OCHOBOM JIJIs JAJIbHENIIIETO N3YUYEHHUS
MaTeMaTUKH, CIIOCOOCTBYET pa3BUTUIO Yy OOYYAIOIIMXCS  JIOTUYECKOTO  MBIIUICHUS,
(bOpMHUPOBAHUIO YMEHHS TMOJIb30BATHCS ANTOPUTMAMH, a TAKKE MPUOOPETEHUIO MPAKTUUYECKUX
HaBBIKOB, HEOOXOIMUMBIX MJISi MTOBCETHEBHON XHM3HH. Pa3BUTHE MOHATHA O YHCIE Ha YPOBHE
OCHOBHOT'O 00IIIero oOpa3oBaHHUs CBSI3aHO C PAIMOHAIBHBIMU M HUPPALMOHATIBHBIMH YHCIIAMH,
dbopMupoBaHUEM MPEACTABICHUN O ACHCTBUTENHFHOM 4YHCIE. 3aBEpIICHUE OCBOCHUS YHCIIOBOM
JUHUH OTHECEHO K CpeHeMY 001eMy 00pa30BaHUIo.

Comepkanue JBYX aireOpamdeckux JIMHHN — «AnreOpandeckue BBIPAKEHUS» U
«YpaBHEHUS 1 HEPABEHCTBA» CIIOCOOCTBYET (HOPMUPOBAHHIO Y OOYHAIOLIMXCS MATEMATUIECKOTO
amnmapara, HeoOXOIUMOTO JIJIsl pelIeHHs 3a/lad MaTeMaTHKH, CMEKHBIX MPEIMETOB U MPAKTUKO-
OpPUEHTHPOBaHHBIX 3agauy. Ha ypoBHe OCHOBHOro oOmero obpa3zoBaHMs y4eOHBII MaTepual
ITPpYHNIOUpPYETCsl BOKPYT pPalMOHANbHBIX BbIpaK€HUN. AnreOpa JIeMOHCTPUPYET 3HAUYEHUE
MaTeMaTUKH KakK sI3bIKa JJIs [MOCTPOCHMSI MAaT€MaTUYECKUX MOJEJel, ONMHUCaHus MPOLECCOB U
SBIIEHUH pealbHOTO Mupa. B 3amaun oOydenust anredpe BXOAAT TaKKe JajbHEiIIee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUIEHUS,, HEOO0XOAMMOro, B YaCTHOCTH, JJs OCBOEHHUS Kypca
MH(OpPMATUKHU, W OBJAJIEHUE HaBbIKaMHU JAEIyKTUBHBIX paccyxaeHuil. IIpeoOpazoBanue
CUMBOJIBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHUS, CHOCOOHOCTEN K MaTeMaTUYECKOMY
TBOPYECTBY.

Cognepxanne  (QyHKIMOHANbHO-TpadUUYECKOW JIMHMM  HAIEIeHO Ha  MOJy4YeHHe
0o0yJaronuMucs 3HaHUHM 0 QYHKIUAX KaK BaKHEUIIEH MaTEMaTHISCKON MOJICTTH JIJISI ONTUCAHUS U
WCCJIEIOBaHMsI Pa3HOOOPA3HBIX MPOILIECCOB M SIBICHUNW B mIpupone M obmiectBe. M3yueHue
MaTepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYAIOLIMXCS YMEHHS HCIOJIb30BaTh PA3IUYHbIC
BBIPA3UTEIbHBIE CPENICTBA S3bIKA MaTEMaTHUKU — CIIOBECHBbIC, CUMBOJIWYECKHUE, Tpaduueckue,
BHOCHT BKJIaJl B (JOPMUPOBAHUE MPEACTABIECHUIN O pOJIM MaTEMATUKHU B Pa3BUTHUU [IUBUIIM3AINH U
KYJBTYPHI.

CornacHo yueOHOMY MIaHy B 7-9 Kiaccax u3yyaercs yueOHbIH Kypc «AnreOpay», KOTOPbIi
BKJIIOUAET CJIEAYIOIIME OCHOBHBIE pa3fenbl colepkaHus: «Yucna U BBIUMCICHHD,
«AnreOpanyeckue BHIpaKEHU», « Y paBHEHUS U HEPABEHCTBaY, « DyHKIUNY.

Ha m3yuenue yuebHoro kypca «Anredpa» orBoautcs 306 gacos: B 7 kimacce — 102 gaca (3
yaca B Henenio), B 8 kinacce — 102 yaca (3 yaca B Hegeno), B 9 kiacce — 102 yaca (3 yaca B
HEJIETTIO).



COJEP)KAHUE OBYYEHUA

7 KIIACC

Yuciia 1 BLIYUCICHUA

JpoOu 0ObIKHOBEHHBIE U JIECATUYHBIE, IEPEX0]] OT OAHOH (hOpMBI 3amucu ApoOeit K IpyTroii.
[TonsiTHE pPaLlMOHAIBHOTO YHUCIIA, 3aIIMCh, CPABHEHHE, YIOPAJOYMBAHNE PALIMOHAIBHBIX YHUCEIL
Apudmerndeckue neicTBUs ¢ pallMOHAIbHBIMU yKciaaMy. Pelienne 3a1a4 U3 peaabHON IPaKTUKU
HA YacTH, Ha JPOOH.

CremneHb ¢ HaTypaJIbHBIM IIOKa3aTEJIEM: ONpENEIeHUE, IPe00pa30BaHNE BBIPAXKEHUI Ha
OCHOBE OIpe/IeIeHHUs, 3aKch 00bIMX ynces. CBOMCTBaA CTENEHH € HATYypaJIbHBIM [TOKa3aTeIeM.

[TponieHTsl, 3anKCh NPOLEHTOB B BUE ApoOU U IpoOH B BUJE NPOLIEHTOB. Tpu OCHOBHBIE
3a/1a4M Ha IIPOLICHTHI, PEILICHUE 3a/1a4 U3 PEalbHOU ITPAKTHUKH.

IIpuMeHeHne NPU3HAKOB JAEIMMOCTH, PA3JI0KEHNE HA MHOKUTENIA HaTyPAJIbHBIX YHCEI.

PeasibHble 3aBUCMMOCTH, B TOM YHCIIE NpsiMasi U 00paTHasi MPOIOPLUOHAIBHOCTH.

Anredpanyeckne BbIPaKeHUs

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C NEPEMEHHOU. JlomycTUMBIE 3HA4YECHUS
nepemMeHHbIX. [IpencTaBieHne 3aBUCUMOCTH MEX/Ty BEIMYMHAMU B BUze (opMyJbl. Berancinenus
no ¢opmyinam. IlpeoGpa3oBanue OyKBEHHBIX BBIPAKEHUH, TOXKAESCTBEHHO PABHBIE BBIPAKCHMS,
npaBuiIa MpeodpazoBaHKs CyMM U IPOM3BEACHUH, IpaBUiIa PAaCKPbITUS CKOOOK M NPUBEAECHUS
NOJOOHBIX CITaraeMbIX.

OpnHowienbl 1 MHorowieHbl. CteneHb MHorouwieHa. CliojkeHue, BBIUMTAaHUE, YMHOKEHUE
MHOTOWICHOB. POpMyIbl COKPAIEHHOIO YMHOMKEHHs: KBagpaT CyMMBl U KBaJapaT Pa3HOCTH.
®dopMyia pasHOCTH KBagpaToB. Pa3nokeHre MHOIOWIEHOB HA MHOXKHUTEH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHHe, KOPEHb YpaBHEHUsI, IIpaBUia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIBLHOCTh
YPaBHEHUM.

JIuneliHOe ypaBHEHHME C OIHOW IIEPEMEHHOM, 4YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pelieHre JMHEWHbIX ypaBHeHuM. CocTaBieHHE YpaBHEHMH MO YCIIOBUIO 3agaud. Perienue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

JluHeliHOe ypaBHEHHE C JABYMS MEpeMEeHHbIMH U ero rpaduk. Cucrema IByX JTUHEHHBIX
YpaBHEHMI ¢ JBYMs INepeMeHHbIMHU. PelieHue cucteM ypaBHEHHH CIOCOOOM IOACTAHOBKH.
IIpumepsl penieHns TEKCTOBBIX 3a7a4 ¢ TOMOIIBIO CUCTEM YPAaBHEHMI.

DOyHKIUHA

Koopaunara Toukn Ha mnpsmol. UucioBele NpoMEXyTKU. PaccrosiHue Mexnay IByMms
TOYKaMU KOOPAMHATHOU IIPSMOM.

[TpsimoyronbHast cucremMa koopauHaT, ocu Ox um Oy. AOcuucca u opauHaTa TOYKM Ha
KOOpAMHATHOM IuiocKkocTH. [lpumepsl rpadukoB, 3amaHHbIX (Gopmynamu. UrteHue rpapukon
peanbHbIX 3aBucuMocTell. [lonstre pynkuuu. ['paduk pynkuuu. CoiictBa pyHkuunit. JInneiHas
¢byukuus, e€ rpaduk. ['padux pynkuuu y = |x|. 'paduyeckoe perienue TMHEHHBIX ypaBHEHUN U
CHUCTEM JIMHEHHBIX YPABHEHUM.

8 KJIACC

Yucia v BEIYMCIEHUAS

KBaaparueiii kopeHb u3 uucia. [loHstue 00 wuppanuoHanbHOM uyucie. Jlecaruunbie
npuOIMKEHNs UppalMoHaibHbIX yncen. CBolcTBa apudMeTnyecKkux KBaJApaTHBIX KOPHEH U UX
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IPUMEHEHHE K MpeoOpa3oBaHUIO YHMCIOBBIX BBIPAKCHUNW U BBHIYMCICHUSAM. JleHCTBUTENbHbBIE
qyucia.

CrerneHs ¢ 1eNbIM IT0Ka3aTeaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YKUCa.

AulredpanyecKkue BbIpasKkeHUs

KBaapatHblil TpEXUIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIH.

Anrebpanyeckas apoOb. OCHOBHOE CBOWCTBO anreOpanyeckod npobu. CroxkeHue,
BBIUYUTAHNE, YMHOXKEHHUE, JICICHUE airedpandeckux ApoOeil. PammonanbHble BBIpaXXEHUS M UX
peoOpazoBaHue.

YpaBHeHUs1 1 HEPABEHCTBA

KBanparnoe ypaBHeHue, (opMmyna KopHEHl KBaJpaTHOrO ypaBHeHHs. Teopema Buera.
Pemenune ypaBHeHu#, cBOOALIMXCA K JIMHEWHBIM U KBajapaTHbIM. Ilpocteiimne npoGHO-
palMOHAIbHBIE YPAaBHEHUS.

['padmyeckas MHTEpHpeTalns ypaBHEHUN C JABYMs MEPEMEHHBIMU M CHCTEM JIMHEWHBIX
YpaBHEHUH € IByMsI IepeMEHHBIMU. [ [prMepbl perieHus CucTeM HeJIMHEUHbIX YPaBHEHUH C IByMs
NIEPEMEHHBIMH.

Pemenne TeKCTOBBIX 33124 aJreOpandecKiuM CriocoOoOM.

UucnoBple HEpaBeHCTBA M HX CBOMCTBA. HepaBeHCTBO ¢ OOHOM INEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHElHHbIE HepaBeHCTBAa C OAHOM mnepeMeHHOU. Cucremsl
JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUUHA

[Tonstue ¢pynkuuu. OONaCTh ONpeaesIeHUs] 1 MHOXKECTBO 3HaueHUH (QyHKIu. CriocoObl
3aanus QyHKIUH.

I'padpuk ¢ynkuuu. Yrtenue coiictB pyHkuuu no e€ rpaduky. Ilpumeps! rpadukos
GyHKIUI, OTpaXkaroUINX peaJbHble MPOLECCHI.

@OyHKUMHY, ONMCHIBAIOIINE NPAMYI0 M OOpaTHYIO MPONOPIMOHAIBHBIE 3aBUCUMOCTH, HUX
rpapukn. Oyukmun y = x%, y = X3, y = Vx, y=[x|. ['paduaeckoe peleHue ypaBHEHHHA U CHCTEM
YPaBHEHUM.

9 KJIACC

Yucsia v BLIYUCICHUSA

PanyonansHele 4yKcia, UppalMOHAIbHbIE YUCIA, KOHEYHbIE U OECKOHEUHBIE JIECITUYHbIC
npobu. MHOXeCTBO JEHCTBUTENbHBIX YHCEN, JCHCTBUTENbHBIE 4YHCIAa Kak OECKOHEYHbIe
JecsITHUHbIe ApoOu. B3anMHO 01HO3HaYHOE COOTBETCTBUE MEKy MHOKECTBOM JEHCTBUTENbHBIX
YUCeJl U KOOPAUHATHOU MPSIMOM.

CpaBHeHUE JEMCTBUTENBHBIX 4YHCEN, apu(MeTHUecKue ACUCTBUS C JCHCTBUTEIBHBIMU
YUCIIaMH.

Pa3meprl 00bEKTOB OKpY:KAIOIIET0 MUPA, JJIUTEIBHOCTh MPOIIECCOB B OKPYKAIOIIEM MUDE.

[TpubnmxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpHOMKeHHs. OKpyrieHue Yuced.
[Tpukuaka v oLeHKa Pe3yJIbTaTOB BHIYMCIECHUH.

YpaBHeHUsI M HEPABEHCTBA

JIuneitnoe ypaBHeHue. Penienue ypaBHEeHUH, CBOAAIINXCS K TUHEUHBIM.

KBanpaTtHoe ypaBHeHUe. PenieHne ypaBHEHM, CBOAAIIMXCA K KBaApaTHbIM. bukBaapaTHoe
ypaBHeHue. IIpumepsl penieHuss ypaBHEHUM TPETbed M YETBEPTOM CTEIIEHEW Pa3JIoKEHUEM Ha
MHOHUTEIH.

Pemenue npoOHO-paiMOHAILHBIX YpaBHEHHH. PerieHne TeKCTOBBIX 3a/1a4 allreOpandecKum
METOJIOM.
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VpaBHeHHE C AByMs IE€peMEHHbIMH U ero rpa¢uk. PermieHue cucreM IByX JIMHEWHBIX
YPaBHEHHH € ABYMs IIEpEMEHHBIMU. PelleHne cuUCTeM IByX YpPaBHEHMH, OZHO M3 KOTOPBIX
JUHEWHOe, a Jpyroe — BTOpOH ctemneHu. I'paduueckas MHTEPIpETaLUs CUCTEMbl YPaBHEHUHN C
JByMsI IIEPEMEHHBIMU.

Pemienue TekCcTOBBIX 3aau anreOpandeckuM CrocoOoM.

YucioBble HEPABEHCTBA U UX CBOICTBA.

Pemienne JMHEMHBIX HEPABEHCTB C OJAHOM IIEPEMEHHOW. PenieHue cucreM JIMHEHHBIX
HEpaBEHCTB C OJIHOW mepemMeHHOU. KBaapaTtHele HepaBeHcTBa. ['padumueckas MHTeprpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JByMS IICPEMEHHBIMH.

DOyHKIUHA

KBanparnunast ¢yskius, e€ rpaduk u cpoiictBa. [lapaboma, KOOpAWMHATHI BEPITHMHBI
napaboJibl, 0Cb CHMMETPHUH MapadOoIbl.

I'paduku pymxmmit: y =kx, y =kx + b, y =k/x, y =x3,y = Vx, y = |x|, 1 ux cBoiicTra.

YucnoBble OCIEN0BATEIBHOCTH YU CIIOBBIE ITOCIIEJ0BATEILHOCTU U IIPOTPECCUH

[ToHsiTMEe YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJjaHue TOCIEI0BATEIILHOCTH PEKYPPEHTHOM
dbopmyIoit 1 GopMyII0ii N-TO UIEHa.

Apudmerndeckas u reomerpuyeckas nporpeccuu. @opmysisl n-ro 4ieHa apupmMeTHyecKon
Y TEOMETPUYECKOU ITPOrPECCUil, CYMMBI IIEPBBIX N YWICHOB.

N300pakeHre WICHOB apu(METHUYECKOW M TEOMETPUYECKOH MPOrpeccHid TOYKaMu Ha
KOOpPJMHATHOM IJIOCKOCTHU. JINHENHBIN U SKCITOHEHIIUATIbHBINA pOCcT. Cl10KHbIE POLIECHTHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI
JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yabTaThl OCBOCHHUS MPOTrpaMMbl ydeOHOro Kypca «Ainredpa»
XapaKTePU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

NpOSIBJICHUEM HHTEpeca K TMPOLUIOMY M HACTOSIIEMY POCCHUICKOM MAaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHMKECHHSM POCCHUMCKMX MAaTEMAaTUKOB H POCCHUUCKOU
MaTeMaTUYECKOM IIKOJIbI, K UCIOJb30BAHUIO TUX JOCTUKEHUH B IPYTUX HAYKaX W MPUKIATHBIX
chepax;

2) rpa:kIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHMHA W peaM3alliid €ro Ipas.,
MpEJCTaBICHUEM O MaTeMaTHYeCKUX OCHOBaxX (YHKIMOHUPOBAHHS PA3IUYHBIX CTPYKTYP,
SBIICHUH, MPOLIEYyp TPAXKIAHCKOTO oO0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXICHUIO ATHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM NPUMEHEHUEM JIOCTHIKEHUN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUUECKUX MPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCTIMTAHHE:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHHM MPAKTUYECKUX 3a]ad MaTeMaTH4YeCKON
HaIPaBJIECHHOCTH, OCO3HAHWEM BaKHOCTH MAaTeMaTHYECKOTO 00Opa30BaHUs HA MPOTSHKEHUU BCEH
JKU3HM JIJIs1 YCTICIIHON MPOo(eCCUOHATBHOM IEATETbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHM,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYaJbHOW TPAeKTOPHUH OO0pa3oBaHUA U
YKU3HEHHBIX TUTAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CITOCOOHOCTBIO K HSMOILMOHATBHOMY M JCTETHYECKOMY BOCHPHITHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEUICHU, pacCyKIeHUH, YMEHUIO BUJETh MaTeMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS

OpUEHTAIINEN B NIEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAayUYHBIX MpEICTaBIEHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS 4YeNOBEKa, MPHUPOABI W OOIIECTBa, MOHUMAaHUEM
MaTeMaTHYeCKOl HayKH Kak c(epbl 4YelIOBEYECKOW MNeATeIbHOCTH, JTAloB €€ pPa3BUTHUS U
3HAYUMOCTH JIJIsl PA3BUTHS [IUBUIIN3AIIMN, OBJIAJICHUEM SI3BIKOM MAaTEeMAaTHKA M MaTeMaTUYeCKOU
KyJbTypOH KaK CpEICTBOM TIO3HAHUS MHpA, OBJAJCHUEM MPOCTEUIINMH HaBBIKAMU
HCCIIeIOBATENILCKON EATEIbHOCTH;

6) pusnveckoe BocnuTaHMe, (POPMHUPOBAHUE KYJIbTYPbI 310POBbS M IMOLMOHAJIBHOTO
O/1aronosy4us:

TOTOBHOCTBHIO PUMEHSTh MaTEMAaTHUECKHUE 3HAHUS B HHTEPECAaX CBOETO 3/I0POBBS, BEACHUS
310poBOTO 00pa3a *KU3HU (370pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHSITHNA U OTABIXA,
perynspHas pu3nMdeckass akTUBHOCTD), C)OPMUPOBAHHOCTHIO HaBbIKa pedIeKCHH, MPU3HAHUEM
CBOETO IpaBa Ha OMMOKY W TAKOTO K€ MpaBa APYroro 4YeIoBeKa;

7) 3KoJI0rnYecKoe BOCIIUTAHUE:

OpUEHTAIle Ha MPUMEHEHHE MaTeMaTHYeCKHX 3HAHUHM ISl pelieHus 3agad B 00JacTu
COXPAHHOCTH OKpY>Karolleil cpeipl, MIAHUPOBAHUS IOCTYIKOB M OLEHKH HMX BO3MOXKHBIX
MOCJIC/ICTBHI JIJIT OKPY’KAIOIIEH Cpejibl, OCO3HAHWEM TIO0ATBHOTO XapaKTepa AKOJIOTHUYECKUX
npo0JIeM U yTeH UX PEIICHHUS;

8) amanTanus K N3MEHAIIUMCS YCJIOBUSM COUMATbHOU M IPUPOJAHOM Cpeabl:
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T'OTOBHOCTBIO K I[CﬁCTBHﬂM B YCJIOBHUAX HCOHpC,Z[eJ'IéHHOCTI/I, IIOBBIIICHUIO YPOBHA CBOCH
KOMIIETCHTHOCTH 4Y€PE3 MPAKTUUYCCKYIO ACATCIIbPHOCTh, B TOM YHCJIC YMCHUC YUYHUTHCA Y APYIrux
JIIOI[Q?I, HpI/IO6peTaTB B COBMECTHOM OCATEIbHOCTH HOBBIC 3HaHHUsA, HABbIKM W KOMIICTCHIIMH U3

OIIBITA IPYTHUX;
HE00X0UMOCTBIO B ()OPMHUPOBAHNU HOBBIX 3HAHWH, B TOM uucie GOpMyIHpOBaTh UACH,
HOHATHS, TMIIOTE3bl 00 0OBEKTaX M SABJICHMSX, B TOM UYHCIIE paHEEe HEU3BECTHBIX, OCO3HABATh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;
CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALUI0, BOCIIPUHUMATh CTPECCOBYIO CUTYALUIO
KaK BBI30B, TPEOYIOLIMI KOHTpPMEp, KOPPEKTHPOBaTh IPUHUMAEMble DPELICHUs W JEHCTBUI,
(GopMyIMpOBATh U OLIEHUBATh PUCKHU U MOCIIEICTBUS, HOPMUPOBATH OIBIT.
METANPEJMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHBbIE YHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA

ba3oBble Jornyeckue aJeCTBUA:

BBISIBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIC MPHU3HAKH MAaTEMAaTUYECKUX OOBEKTOB,
MOHATHI, OTHOIICHUHA MEXAy IMOHATHUAMH, (HOPMYITUPOBATH OIPENECICHUS MOHITHH,
yCTaHABJIMBAThH CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIsi 00001IIeHUs
U CpaBHEHHUs, KpUTEPUU IIPOBOJMMOI0 aHAIN3a,

BOCIIPUHUMATh, (POpMYyIUpOBaTh U MPeoOpPa30OBbIBATH CYXJIEHUS: YTBEpAUTEIbHBIE U
OTpHIIATENIbHBIE, €TMHIUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE,

BBISBJISITH MATEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUHs B (paKTax,
JTAHHBIX, HAONIONEHUSX W YTBEPKICHUAX, IpejyiaraTb KpPUTEpUH sl BBIABICHHUS
3aKOHOMEPHOCTEH U TPOTUBOPEUUN;

JIeNIaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JE€IYKTHUBHBIX U MHAYKTHBHBIX
YMO3aKIIIOYEHNH, YMO3aKIIOUEHNH 110 aHAJIOTHH;

pa3z0bupath 10Ka3aTeIbCTBA MATEMAaTUUECKUX YTBEPKACHHUH (TIPSAMBIE U OT IPOTUBHOIO),
IIPOBOJAMUTH CAMOCTOSITEJIbBHO HECJIOKHBIE JIOKA3aTelIbCTBA MaT€MaTUYEeCKUX (PaKToB,
BBICTPAaNBaTh apryMEHTALUIO, IPUBOJUTH IPUMEPbl U KOHTPIPUMEPBI, 000CHOBBIBATh
COOCTBEHHBIE PACCYKACHHUS;

BbIOMpaTh crnoco0 pemieHusi yuyeOHOW 3ajaud (CpaBHMBATh HECKOJIbKO BapHUaHTOB
peleHus, BEIOUpaTh HanbosIee MOAXOAAIINA ¢ YYETOM CaMOCTOATENbHO BBIACICHHBIX
KpUTEPUEB).

Ba3oBble ucciaenoBaTeabCKUe AeiicTBUS

UCIIONB30BAaTh  BOMPOCHl  KaK  HCCIENOBATENIbCKHI ~ MHCTPYMEHT  MO3HAHUSA,
(bopMyJIMPOBATh BONPOCHI, PUKCUPYIOIIHE TIPOTHBOPEYHE, IPOOIEMY, CAMOCTOSTSIIEHO
YCTaHABIMBAaTh UCKOMOE U JaHHOEe, (POpPMHUPOBATh TUIIOTE3Yy, APIYMEHTHPOBATH CBOIO
MTO3UIIMIO, MHEHUE;

MPOBOJMTH TI0 CaMOCTOSITEIFHO COCTaBJICHHOMY IUIAHY HECIIOKHBIH SKCIIEPUMEHT,
HEOOJBIIOE WCCIEOBAaHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
00beKTa, 3aBUCUMOCTEH 0OBEKTOB MEXTYy COOOM;

CaMOCTOSATENIbHO  (popMynHpoBaTh O00OOMIEHHWS ¥  BBIBOABI 10  PE3yJIbTaTam
MPOBEIEHHOTO HAOJIOCHHMS, UCCIIEAOBAHMUS, OIECHUBATh JTOCTOBEPHOCTh MOJYYECHHBIX
pe3yJIbTaTOB, BHIBOJOB U 000OIICHMIA;



IIPOrHO3UPOBATH BO3MOKHOEC Pa3BUTHUC IIPOLECCA, a TAKIKEC BbIABUIaTh IPEAIIOIIOKCHHUA
O €TI0 Pa3BUTHH B HOBBLIX YCIIOBUAX.

PabGora ¢ unopmanmeii:

BBISIBIISITH HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(OpPMAIMH, JAHHBIX, HEOOXOAMMBIX
JUISl pELLICHUs 3a1a4H;

BBIOMpATh, aHAJTU3UPOBATh, CUCTEMATU3UPOBATh U HWHTEPIPETUPOBATH HH(DOPMAIUIO
pas3INYHbIX BUAOB U (POPM IPEICTABICHHUS;

BBIOMpATh (hOpMy MpeaCTaBICHHUS HHOOPMAIIUHN M WIUTIOCTPUPOBATH PEIIaeMble 3aauu
cXeMaMH, AruarpaMMaMu, HHOH rpaduKoil 1 uX KOMOWHAIMSIMU;

OLICHUBATh HAJEKHOCTh MH(POPMAIIUH 110 KPUTEPUSAM, MPEATIOKCHHBIM YUUTEIIEM HIIN
c(hOpMyJIMPOBAHHBIM CAMOCTOSITEIIBHO.

KOMMyHHKaTHBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JaelcTBHUA:

BOCIIPUHUMATH U ()OPMYJIMPOBATH CYXJICHUS B COOTBETCTBUU C YCIOBUSMHU H LEISIMHU
oOlIeHus], SICHO, TOYHO, I'PAaMOTHO BBIPAKaTh CBOIO TOYKY 3pEHHMS B YCTHBIX U
MUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 XOAY PEIICHHS 3a/1a4d, KOMMEHTUPOBATh
MIOJTYYCHHBIH Pe3yJIbTaT;

B X0JIe 00CYXJICHUS 3a/1aBaTh BOMPOCHI 110 CYMIECTBY 00CYKIaeMON TEMBI, TIPOOJIEMBI,
pemaeMoﬁ 3aaa4u, BbICKAa3bIBATh NACHU, HALICJICHHBIC HA IMOUCK PCIICHUS, COITIOCTABJIATD
CBOM CYXXICHHA C CYKACHUSAMU APYIUX YUYaCTHUKOB AHaJIora, O6HaPY)I(HBaTI) pasiiniuc
U CXOJICTBO TO3UIUIA, B KOPPEKTHOU ¢opme (HOopMyIupoBaTh pa3HOINIACHS, CBOU
BO3PaKEHUS;

MPEJICTaBIATh Pe3yIbTaThl PElIeHHs 3a7aud, YIKCIEPUMEHTa, UCCIEAOBAHUS, TPOCKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C Y4€TOM 3aqad Mpe3eHTAlUd U
0COOEHHOCTEHN ayAUTOPHH;

MOHMMATb U UCIOJIb30BaTh NPEUMYIIECTBA KOMAaHAHON U MHAUBHUYyaJIbHOM pabOThI pu
PEIICHUN y‘~I€6HBIX MAaTEMATUYCCKUX 3aa4,

MMPpUHHUMATL LECJIb COBMECTHOM ACATCIIBHOCTH, IIIAHUPOBATHL OpTraHU3alluIO COBMECTHOU
paboTHI, pacrpeesaTh BUABI padoT, TIOTOBAPUBATHCS, 00CYKIATh MPOIECC U PE3yILTAT
paboTbl, 000011aTh MHEHHSI HECKOJIBKUX JIFOJICH;

y4acTBOBATh B TPYMIIOBLIX popMax paboThl (00CykaeHUs, 0OMEH MHEHUSMU, MO3TOBBIC
HITYPMBI B IPYTHE), BHITIOIHATH CBOIO YacTh PabOTHl M KOOPJIMHUPOBATH CBOU JICHCTBUS
C IPYTMMH YJ€HAMH KOMAaHJbI, OIIEHUBATh KA4€CTBO CBOET0 BKJIAJa B OOIIMI MPOAYKT
M0 KpUTEpHsIM, cHOPMYITHPOBAHHBIM YUaCTHUKAMU B3aUMOAECHCTBHUSL.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

CaMOCTOSITENIFHO COCTaBJIATh IUIAH, aJIrOPUTM pELIeHHs 3ajaud (WIM €ro 4acTb),
BBIOMpATh C€Hoco0 pemeHus ¢ yd4€ToOM HMEIOLIUXCS PECypcoB M COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHPOBaTh U KOPPEKTUPOBATh BAPUAHTBI PELIEHUN C Yy4ETOM
HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb, IMOIIMOHAJIbLHBIH UHTEJJIEKT:

BJIQJIETh CIIOCOOAMH CaMOMPOBEPKU, CAMOKOHTPOJIS MPOIecca U Pe3ysbTaTa PerieHus
MaTeMaTUYECKOH 3aJ1auH;
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® TpenBUAETh TPYIAHOCTH, KOTOPbIE MOTYT BOHHUKHYTh IPH PEIICHUH 3a/1a4d, BHOCHTH
KOPPEKTHUBHI B JIATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, HAWAECHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OIICHUWBATh COOTBETCTBUE Pe3yJIbTaTa JEATEILHOCTH MOCTABICHHOW IIETH U YCIOBUSM,
OOBACHATH IPUYMHBI JTOCTYKEHHS HITH HEJOCTHKESHUS LIEJTN, HAXOAUTh OLTHOKY, TaBaTh
OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K konmy oOyuenuss B 7 kJacce oOydarOUMiics MOMYYHUT CIEIYIOIIUE NpPEIMETHBIE
pe3ybTaThI:

Yuciia 4 BbIYUCICHUA

BeinonHATe, coyeras yCTHble M NHCbMEHHbIE NPUEMBI, apudmMeTHueckue ACUCTBUS C
palOHAIBHBIMU YHCIIAMHU.

HaxomuTh 3HaueHHsS 4YHCIOBBIX BBIPAXKEHUN, NPUMEHATH pPa3HOOOpa3HbIE CIOCOOBI U
npuéMbl  BBIYUCIEHHUS 3HAYCHMH JPOOHBIX BBIPAXKEHUH, COAEPXKAIIMX OOBIKHOBEHHBIE U
JeCATUYHbIE JPOOH.

[Tepexoauts OT OgHON (HOPMBI 3aMKCH YUCEN K Jpyroil (mpeoOpa3oBBIBATh JECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYAaCTHOCTH B OECKOHEYHYIO
JIECATHUYHYIO APOOB).

CpaBHUBATh U YIIOPAIOYNBATH PALIMOHAIBHBIE YNCIIA.

OkpyriasTh yncnia.

BBINONHATE NPUKUAKY M OLEHKY pe3yJIbTaTa BBIYUCICHUN, OLIEHKY 3HAYEHUN YHCIIOBBIX
BBIPAXCHUI. BBITIOIHATE NEHCTBHS CO CTENEHSAMU C HATypaJbHBIMU ITOKA3aTEISIMH.

[TpyMeHATh NPU3HAKU JETUMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYPaJIbHBIX YHCEIL.

Pemlate npakTUKO-OPHMEHTHPOBAHHBIE 3aJa4d, CBS3aHHBIE C OTHOIICHUEM BEJIMYMH,
MIPONOPUMOHAIBHOCTBIO BEJIUYMH, IPOLIEHTAMH, HHTEPIIPETUPOBATh PE3YJIBTATHI PELICHUS 3a/1a4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMbIX OOBEKTOB.

AuredpanyecKkne BbIPaKeHUs

Hcnonp30BaTh anredOpanyecKyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Mpoliecce
OCBOEHHS yueOHOr0o MaTepHarna.

HaxonuTe 3HaueHns1 OyKBEHHBIX BBIPAKEHUH MPH 3aJaHHBIX 3HAYEHUSIX NEPEMEHHBIX.

BoimonssaTe npeoOpa3oBaHus 1EJI0ro BhIPaKEHUS] B MHOTOWIEH IMPUBEACHUEM MOA0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBITIONMHATE YMHOXEHHE OJHOWIEHAa HAa MHOTOWIEH W MHOIOYJI€HAa Ha MHOTOWIEH,
NPUMEHSTH (POPMYJIbI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCyLIeCTBIATh Pa3I0KEHUE MHOTOWIEHOB HA MHOMKHUTEIM C IOMOILIbIO BBIHECEHUS 3a
CKOOKM 0OIIero MHOXKUTENS, TPYNIHUPOBKH CIaraeMbIX, IpUMEHEeHUs (HOpMyJ COKpamEHHOro
YMHOKECHHUS.

[IpumensaTs mnpeoOpa3oBaHMs MHOTOYIEHOB I PELICHMsS pa3iMuyHbIX 3a7ad M3
MaTEMaTUKH, CMEXHBIX MIPEAMETOB, U3 PEATIbHOU TPAKTHKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATypaJIbHBIMH MOKa3aTeIAMH Ul peoOpa3oBaHUs
BBIPAXKEHUI.

YpaBHeHUs1 1 HEPABEHCTBA
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Pemate nuHElHbIE ypaBHEHUS C OJHOW MEPEMEHHOMW, NMPUMEHsSS MpaBWIa MEepexoja OT
HCXOJIHOTO YpaBHEHUsI K pPaBHOCWIbHOMY eMy. lIpoBepsATh, fABISIETCS JIM YUCIO KOpPHEM
YpaBHEHU.

[TpumeHsTH rpaduvyeckre METOIbI IPH PELICHUN JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupath mpUMepsI Map YKCe, SABISIOIUXCS PEIIeHUEM JIMHEWHOTO ypaBHEHUS C IBYyMs
[IEPEMEHHBIMM.

CtpouTh B KOOPAMHATHON IJIOCKOCTH TpauK JUHEHHOTO YypaBHEHHS C JBYMS
NEPEMEHHBIMH, TIOJIB3YSICh TPAPUKOM, TIPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUSI.

Pemate cuctembl OBYX JIMHEMHBIX YpaBHEHUH C ABYMsS NEPEMEHHBIMU, B TOM YHCIE
rpagu4ecKy.

CocTaBisiTh M pemniath JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX YpaBHEHUI IO
YCJIOBHIO 3a/1a4d, HHTEPHPETUPOBATH B COOTBETCTBUHM C KOHTEKCTOM 3aJadyM IOJy4CHHBIN
pe3yibTar.

DOyHKIUH

N3o00paxkath Ha KOOPAMHATHOM TMPSMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJMHATAM, JIy4Hd, OTPE3KH, MHTEPBAJIbI, 3allUCHIBATh YHCJIOBBIE IPOMEXKYTKHM Ha
anreOpandeckoMm s3bIKe.

OtMeuaTp B KOOPJAMHATHOM IUIOCKOCTH TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTh
rpaduku uHeHHbIX QyHKIuiA. CTpouts rpaduk GyHKINH y = [X|.

OnuceiBaTh € MOMOIIBIO (PYHKUMHA U3BECTHBIE 3aBUCHUMOCTH MEX]Y BEJIMUMHAMMU:
CKOPOCTb, BpeMs, PacCTOSIHME, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, NPOU3BOJIUTENBHOCTb, BpeMH,
00BEM paboTHI.

Haxoauts 3HaueHre GyHKIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduueckuil cnoco0 MpeICTaBlICHUs] U aHamu3a WHQPOpMalUU, U3BJICKATh U
UHTEPIPETHPOBATH HHPOPMALIUIO U3 TPa(UKOB PeaNbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K koniy oOyuenus B 8 kJacce oOydaromuiics MOJYYHUT CJEIyIOIIUE NpeAMETHbIE
pe3yabTaThI:

Yuciia ¥ BbIYMCICHUSA

Hcnonp30BaTh HayallbHBIE TPEJCTABICHUS O MHOXXECTBE JEHCTBUTENBHBIX YHCEN IS
CpaBHEHMs, OKPYIJIEHHUs M BBIYUCICHHH, H300paxaTh AEHCTBUTEIbHBIC YHCIAa TOYKAMH Ha
KOOPJIMHATHOW IIPSIMOM.

[IpumeHsTh TOHATHE apU(METUUYECKOro KBAJIpPaTHOIO KOPHS, HAaXOIUTh KBaJpaTHBIE
KOPHH, UCIIOJIB3YsI TPH HEOOXOAUMOCTH KAJIbKYJISITOP, BHIIOJIHATH IPeoOpa30oBaHus BIPAKEHHH,
coJIepKalluX KBaJpaTHbIE KOPHHU, UCIOJb3Ys CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3amucu OONBIIMX W MabIX YHUCEN C TMOMOIIBIO JECATUYHBIX Ipo0ed u
creneHen yucina 10.

Auredpanyeckune BbIPaKeHHUs

[IpuMeHATh TOHATHE CTENEeHU C IIeNbIM II0Ka3aTeleM, BBINOIHATh MpeoOpa3oBaHUs
BBIPKEHHM, COAEP/KALUX CTENIEHH C LIEJIBIM ITOKA3aTeNIEM.

BBINONMHATE TOXIECTBEHHBIE NPEOOpa30BaHUsl PAIMOHATIBHBIX BBIPAKEHUNH HAa OCHOBE
NpaBuiI JSHCTBUN HAJL MHOTOYJICHAMH M alreOpanyecKuMH JpoOsMu.

PackitanpiBath KBagpaTHBIN TPEXUIEH HA MHOKHUTEIH.

[TpumensTh MpeoOpa3oBaHUsl BEIPAKEHUH JIJIS pElIeHHs] Pa3IMYHbIX 3a7a4 U3 MaTeMaTUKH,
CMEXHBIX [TPEAMETOB, U3 PEAIbHON ITPAKTUKH.

YpaBHeHUS H HEPABEHCTBA
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Pemiate nuHelHble, KBaJpaTHbIE YPAaBHEHUS U PALMOHAJIbHbBIE YPAaBHEHMsI, CBOJAIINECS K
HUM, CUCTEMBI JIBYX YPaBHEHUI ¢ ABYMs IEPEMEHHBIMU.

IIpoBOIUTH MPOCTEUIINE UCCIENOBAHUSA YPABHEHUM U CUCTEM YPAaBHEHMI, B TOM YHUCIE C
NpUMEHEHHEM rpaUyecKuX MpeicTaBlIeHUH (YCTaHaBIMBAaTh, HIMEET JIM ypPaBHEHHE HITU CUCTEMa
YPaBHEHMH peLIeHUs, €CIIM UMEET, TO CKOJIBKO, U IIpoyee).

[lepexoauTe OT cioBeCHOM (OPMYJIHMPOBKM 3aJauu K €€ anreOpandeckod MOAEIu ¢
IIOMOLIbIO COCTABJICHUS YPAaBHEHMsI WJIM CHUCTEMbl YpaBHEHWIl, HWHTEpPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4yl MOJIYUYEHHBIN pe3yJsIbTar.

[TprMeHATH CBOWMCTBA YMCIOBBIX HEPABEHCTB /ISl CPABHEHUS, OLIEHKHU, pellaTh JIMHEHHbIE
HEpaBEHCTBA C OAHOM NEPEeMEHHOM M MX CHUCTEMBbl, JaBaTb TI'pPa(UUECKYI0 HIUIIOCTPALUIO
MHO’KECTBA PELICHUI HEpaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUUHA

[ToHumaTh U UCIIONB30BaTh (PYHKIIMOHAIBHBIC TOHATUS U A3bIK (TEPMUHBI, CHMBOJIHYECKUE
0003HaueHMsI), ONIPeNIeNATh 3HaUeHHEe (PYHKIMH 110 3HAYECHUIO apryMEHTa, OIpeJelsTh CBOICTBa
byHKIUY 110 e€ rpaduKy.

CrtpouTsb rpaduku dIeMEHTApHBIX (YHKIUN BUIA:

y=k/x, y=x2,y=x3,y = [x|, y = VX, OnHcHIBaTh CBOICTBA YHCIOBOI (YHKIHH 110 €&
rpaduky.

K koniy oOyuenus B 9 kjacce oOyyaroumuiics MNOJYYHUT CIEIyIOIIUE NpeIMETHbIE
pe3yJIbTaThl:

Yuciia ¥ BbIYMCICHUSA

CpaBHUBATH U YIIOPSAIOYNBATH PALlMOHAIBHBIE U HPPALIMOHAJIBHBIE YUCIIA.

Beimonuate apudmMeTrueckue IeHCTBHS ¢ pallMOHAJbHBIMU YHCIIAMHU, COYETast YCTHbIE U
MUCbMEHHBIE TPUEMBI, BBHITIOJIHATH BBIYUCIEHUS C UPPAL[MOHATBHBIMU YHCIAMH.

HaxoauTh 3HaueHus cTeneHel ¢ IeNIbIMU M0Ka3aTeNsIMU U KOPHEH, BHIYUCIIATh 3HAYCHUS
YHCIJIOBBIX BBIPAKEHUH.

OKpyrisaTh AEUCTBUTENBbHBIE YHCIIA, BBINOIHATH NPUKHUIKY pE3yJIbTaTa BBIYMCICHUH,
OLICHKY YHMCJIOBBIX BBIPAXKEHUH.

YpaBHeHus U HepaBeHCTBA

Pemats InHelHBIE U KBaJpaTHbIE YPABHEHMSI, yPABHEHM S, CBOJALIMECS K HUM, TPOCTEHIIINE
JIpOoOHO-palOHANIbHBIE YPABHEHUSI.

Pemarb cuctembl IByX JIMHEWHBIX YpaBHEHHM C JBYyMsS NEPEMEHHBIMU U CHCTEMBI JBYX
YpaBHEHHUH, B KOTOPBIX OHO YpaBHEHUE HE SIBJIAETCS JTMHEUHBIM.

Pemrate TekcToBble 3ajauM  anreOpanyeckKMM CHOCOOOM C TOMOIIBIO COCTaBJICHUS
YPaBHEHHUS UM CUCTEMBI IByX YPAaBHEHUH C IBYMsI IEPEMEHHBIMH.

IIpoBOINTH MPOCTENIINE UCCIENOBAHNS YPABHEHU U CUCTEM YPAaBHEHHI, B TOM UYHUCIE C
IPUMEHEHHEM IpapuuecKiX NpeCTaBIeHNH (YCTaHABINBATh, UMEET JIU ypaBHEHUE WU CHCTEMA
YPaBHEHUH PELLIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIPOYEE).

Pemate nuHeiiHbIE HEpaBEHCTBa, KBaJpaTHbIE HEPAaBEHCTBA, M300pa)kaTb peElLICHHE
HEPAaBEHCTB Ha YHMCJIOBOW MPSIMOM, 3alIUCBIBATH PEIIEHUE C TOMOIIBI0 CHMBOJIOB.

Pemiate cucteMbl TMHEHHBIX HEPABEHCTB, CUCTEMbBI HEPABEHCTB, BKIKOYAIOIINE KBAaJpPaTHOE
HEPaBEHCTBO, M300pakaTh pEIIeHHE CUCTEMbl HEPAaBEHCTB HA YUCIIOBOW NPSMOH, 3alMCHIBAThH
pEIIeHNE C IOMOIBIO CHMBOJIOB.

Mcnonb30BaTh HEpaBEHCTBA MPU PEIICHUH Pa3IMYHbIX 3ajad.

DOyHKIUHA
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Pacrio3HaBath pyHKIIMK U3y4YEeHHBIX BHIOB. [[0Ka3pIBaTh CXEMATHYECKH PACIIONOKEHUE HA
KOOPAMHATHOM MockocTr rpadukoB Gpyukiuit Buga: Y = kx, y = kx + b, y = k/x, y = ax2 + bx +
¢,y =x3, y=1x, y = ||, B 3aBuCHMOCTH OT 3HAUYCHHii KOIDDUIHEHTOB, OMICHBATE CBOHCTBA
(byHKIHHA.

Crpouth M M300paxkaTh CXEMaTUYECKU Tpa(UKM KBAaJPaTUUHBIX (DYHKIHMH, ONMUCHIBATH
CBOWCTBA KBaIpaTUYHbIX (PYHKIM [0 UX rpaduKam.

Pacnio3naBate KBagpaTHUHYO (YHKIHIO 110 (hOpMYyJIe, IPUBOJUTH IPUMEPHI KBaIPATUIHBIX
(byHKUMI U3 pealbHON KU3HH, (PU3UKU, TEOMETPUH.

YucJi0BbIE MOCJIE10BATEIbHOCTH H POTIPECCUH

PacniozHaBaTh apu(METHUYECKYI0 U F€OMETPUYECKYIO0 IIPOIPECCUU IPU pa3HBIX criocodax
3aJJaHMsL.

BbINONHATE BBIUMCIEHUS C UCIOJIb30BaHUWEM (OPMYJN N-TO WIEHAa apUPMETHUECKON U
reOMETPUUECKOM MpOrpeccuii, CyMMbl MEPBBIX N YJIEHOB.

N300pakaTh WwieHbl NOCIEI0BATEIBHOCTH TOUKAMH HA KOOPJUHATHON INIOCKOCTH.

Pemats 3a1auu, cBsI3aHHBIE C UMCIOBBIMU TOCJIEI0BATEILHOCTSIMH, B TOM YHUCJIE 33]]a4l U3
peabHOM >KM3HM (C UCTIIOIb30BAaHUEM KaJIbKYJISATOPA, HUPPOBBIX TEXHOJIOTUN).
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7 KIIACC
Ne Hauvenopanue Konu- B Tom uncie Mpakru- JJieKTpoHHBbIE (IU(pPOBbLIE)
n/n PAILEIOB 1 TEM 4YeCTBO = KOHTPOJbHAs Heciie o0pa3oBaTeJibHBIE Pecypchl
NporpamMmsl padoTsI
4acoB padora
Uucna n
1 BBIUHCIICHHS. o5 5 bubmuoreka [JOK
PanmonansHbIE https://m.edsoo.ru/7f415b90
qyucia
5 AnreOpandeckue 97 1 bubmuorexa [JOK
BBIPAKCHUS https://m.edsoo.ru/7f415b90
3 VYpaBueHus u 20 1 bubnuorexa [JOK
HEpaBEHCTBA https://m.edsoo.ru/7f415b90
4 ig;&?;}?;mm " 24 1 bubmuorexa [JOK
' https://m.edsoo.ru/7f415b90
OyHKINU
5 [ToBTOpEHME M 6 1 bubnunoreka [JOK
o6o0meHne https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO
YACOB I10 102 6

[TPOT'PAMME



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
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8 KIIACC
Ne Hauwmenosanue Konn- B Tom uncie Tpaxry- DJIeKTpOHHBIE (M (poBbIe)
n/n PAIEIOB H TeM 4eCTBO =~ KOHTPOJIbHAasi Hecxue o0pa3oBaTesibHbIE pecypchl
NporpamMmbl 4ACOB pabora padoTbI
Uucna un
1 BBIYMCIICHHSL. 15 1 bubnunoreka LIOK
KBanpatHsie https://m.edsoo.ru/7f417af8
KOpHU
Yucna u
2 BBIYHMCJICHHS. 7 bu6nmoreka [IOK
CreneHs ¢ 1eIbIM https://m.edsoo.ru/7f417af8
MOKa3aTeleM
AnreOpaundeckue
3 BBIPAYKECHHUSI. 5 1 bubnnorexa [JOK
KBanpatHsiii https://m.edsoo.ru/7f417af8
TpEXUWICH
AnreOpandeckue
4 BBIPAYKEHUS. 15 1 Bbu6moteka [JOK
Anrebpanueckast https://m.edsoo.ru/7f417af8
Ipo0b
YpaBHeHus u
5 HEPaBEHCTBA. 15 1 bubmuoteka [IOK
KBanparubie https://m.edsoo.ru/7f417af8
ypaBHEHUS
YpaBHeHuA U
6 HEpaBEHCTBA. 13 bubmmnoreka HOK
Cucremsl https://m.edsoo.ru/7f417af8
YpaBHEHUU
7 Efﬁfiiﬁ’éf 12 1 Bubmmorexa HOK
: https://m.edsoo.ru/7f417af8
HepasenctBa
5 gz;g::ge 5 bubmuoreka [{OK
https://m.edsoo.ru/7f417af8
TOHSATHUS
9 ?_;gf;:}:fe' 9 bubmuoreka [{OK
https://m.edsoo.ru/7f417af8
byHKIIUN
10 IToBTOpEeHUE U 6 1 bubmuorexa [IOK
o6o0meHmne https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO
YACOB IIO 102 6

I[TPOI'PAMME



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
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9 KIIACC
Ne Haumenoanue Konn- B Tom uncie DJIeKTpOHHBIE (M (ppoBbIe)
n/p =~ PACI0B HTEM 4YeCTBO | KOHTPOJIBLHASA o0pa3oBaTeJIbHBIE pecypChl
NPOrpaMMBsl 4ACOB
Yucna n

1 BBIYMCJICHHSL. 9 bubnunoreka LIOK
JIeiCTBUTENBHEIE https://m.edsoo.ru/7f419d08
yucia
YpaBHeHus u

2 HEpPaBEHCTBA. 14 bubnuorexa [IOK
YpaBHEHUS C OJTHOM https://m.edsoo.ru/7f419d08
MepEeMEHHOM

3 ;/ep;;;eniﬁ; 14 brbmmorexa LIOK

' . https://m.edsoo.ru/7f419d08
CucreMbl ypaBHEHUH
4 ;/ep;;;eniﬁ; 16 brbmmorexa LIOK
' https://m.edsoo.ru/7f419d08
HepasencrBa
bubnunorexka LIOK

> PyHiwHH 16 https://m.edsoo.ru/7f419d08

6 YucnoBbie 15 bu6nunorexa LIOK
[IOCIEN0BATEILHOCTH https://m.edso0.ru/7f419d08
IToBTOpEHME,

7 00001mIeHHE, 18 bubmuoreka [IOK
CHUCTEMAaTH3aIH https://m.edsoo.ru/7f419d08
3HAaHUHU

OBIIEE KOJIMYECTBO
YACOB I10 102

[TPOT'PAMME



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

