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MNOACHUTEJIBHASA 3ATINCKA

Anrebpa sIBISICTCS OJHUM W3 OIMOPHBIX KYpCOB OCHOBHOTI'O OOINEro oOpa3oBaHWs: OHA OOECICUMBACT W3YYCHHUE IPYTrUX AMCIUILINH, KaK
€CTeCTBEHHO-HAYYHOT0, TAaK U TYMaHUTAPHOTO IUKJIOB, €€ OCBOCHUE HEOOXOIMMO JIJIs TPOAOIDKEHHS 00pa30BaHMsI U B TIOBCEIHEBHOM Xn3HU. Pa3Butne
y 00yJaromuxcs HayYHbIX PEACTABICHUH O IPOUCX0XKICHUN U CYLTHOCTH alre0pandeckux abCcTpakuui, Crocode OTpaXeHUss MaTeMaTHIeCKON Ha yKOU
SIBJICHUN U IponeCcCOB B IpUpPOAC U 06H_IGCTBC, pojin MaTEMaTU4CCKOTO MOJACIIMPOBAHUSA B HAYYHOM IIO3HAHWUHW W B IPAKTHKC CHOCO6CTByeT
(GOpPMHPOBAHUIO HAYYHOTO MHPOBO33PEHHS M KaYECTB MBIIUICHUS, HEOOXOIMMBIX ISl aJIalTallid B COBPEMEHHOM LU(ppoBoM oOmiecTBe. M3ydeHue
anreOpbl 0OecIieunBaeT pa3BUTHUE YMEHHUs HaOJIO/IaTh, CPABHUBATH, HAXOAWTh 3aKOHOMEPHOCTH, TPEOyeT KPUTUYHOCTU MBIILICHHS, CIIOCOOHOCTH
apryMEHTHPOBaHHO OOOCHOBBIBATH CBOM JCHCTBUS M BBIBOABI, (hOpMYyIHpoBaTh yTBepkAcHUsA. OCBOeHHE Kypca anreOpbl 00ecriednBaeT pa3BUTHE
JJOTMYECKOIro MbIIIJICHUA O6yT-IaIOHII/IXC$IZ OHU HCIIOJIB3YIOT ACAYKTHBHBIC W HWHAYKTHBHBIC PaACCYKACHUS, 0606HICHI/IG U KOHKpPETHU3alulio,
abctparupoBanue u aHaimoruto. OOyueHue anreOpe mpeirnonaracT 3HaYUTEIbHBIH 00bEM CaMOCTOSATEIBHOM NEATEILHOCTH 00YYarOIIUXCs, TOITOMY
CaMOCTOSITEIILHOE PEIICHUE 3a/1a4 SIBIISICTCS Peai3alieil AeITeIbHOCTHOTO TPUHITUIIA 00 yUSHHUSI.

B crpykType mporpammbl yaeOHOTO Kypca «Anredpa» mjisi OCHOBHOTO OOIIET0 OOpa30BaHHMS OCHOBHOE MECTO 3aHHUMAIOT COJEpKaTeNbHO-
METOOUYECKHUE JIMHHUU: «Yucna un BBIYUCIICHUS», ((AJ'H‘€6paI/I‘-I€CKI/IC BBIPAXKCHUA, «ypaBHCHI/Iﬂ U HCPABCHCTBay, ((qDYHKHI/II/I». Kamz[aﬂ n3 3THUX
CoJIepKaTeIbHO-METOJUUECKUX JIMHUNA pa3BUBAETCs Ha MPOTSHKEHUU TPEX JIET U3y4eHUs Kypca, B3aUMOJCHCTBYs C IpYT'MMHU €ro JUHUSAMH. B xoze
U3y4eHHs yueOHOro Kypca 00y4aroluMcs TPUXOJUTCS JIOTHYECKH PacCyX/1aTh, HCHOIb30BATh TEOPETUKO-MHOKECTBEHHBIN SA3bIK. B CBsA3M ¢ 3TUM B
nporpaMMy y4eOHOro Kypca «Ainredpay» BKIOYEHBI HEKOTOPHIE OCHOBBI JIOTUKH, MPECTAaBICHHbIE BO BCEX OCHOBHBIX pa3Jielax MaTeMaTH4eCKOIro
00pa30BaHUs M CIIOCOOCTBYIONINE OBJAJICHHIO O0YJAIONMMHCS OCHOB YHHBEPCATBHOTO MaTeMaTH4ecKoro sizbika. Coep)KaTelbHOW U CTPYKTYPHOM
0COOEHHOCTBIO YUeOHOT0 Kypca «AsreOpay sIBISETCS €r0 HHTETPUPOBAHHBIN XapaKTep.

Conepxanne naMHUM «Yuclia M BBIYMCIEHUS» CIY>KUT OCHOBOM JJisi JalbHEHIIEro M3y4eHHs MaTeMaTHKH, CIOCOOCTBYET Ppa3BUTHIO Y
06y’~IaIOH_[I/IXC${ JJOTHYECKOIo MbINIJICHUS, (bOpMI/IpOBaHI/IIO YMCHHS IOJB30BATHCA aJITOPUTMaMH, a TaKXKE an/I06peTeHmo IMMPAKTUYCCKUX HABBIKOB,
HeO6XO)II/IMI)IX JJIsL HOBC@}IHCBHOﬁ Jk3HU. Pa3BuTHe MMOHATHS O YHCIIE Ha YPOBHEC OCHOBHOTI'O O6I].[CFO 06pa3013aH1/m CBA3aHO C pallMOHAJIBHBIMH H
UPpPALMOHATIBHBIMUA YUCIAMU, (POPMHUPOBAHUEM MPEJCTABICHUN O JIEHCTBUTEIBHOM 4YHCIE. 3aBepLICHHE OCBOEHUS YHMCIOBOM JIMHUHM OTHECEHO K
cpeaHeMy oouieMy 00pa30BaHHUIO.

Copneprkanue IByX anreOpanyecKux JUHUNA — «Anredpandeckue BIpaKEHUS» U «YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Y
06y’~IaIOH_[I/IXC${ MaTE€MaTUUYCCKOro arrapara, HeO6XO)II/IMOFO IJid pCUHICHUA 3aJlad MAaTEMATHUKH, CMCKHBIX IMMPEAMETOB U IMPAKTUKO-OPUCHTUPOBAHHBIX
3amad. Ha ypoBHE ocHOBHOTO 00111€T0 00pa3oBaHus yueOHBI MaTepHall TPYMITUPYETCS BOKPYT PAIlMOHANBHBIX BRIpAKEHUA. Anredpa TeMOHCTPUPYET
3HAYCHHUC MATCMATHUKH KakK sA3bIKa JJId MOCTPOCHUA MATCMATHYCCKUX MO,Z[GJICI‘;I, OImucaHuA NpouccCoB U SIBJICHUM PCaJIbHOI0 MHUpa. B 3aJa4uyu 06yquI/1$1
anrere BXOOAT TAKXKCE I[aJIBHeI\/'IH_ICC PAa3BUTUC AJITOPUTMHUYCCKOTO MBIIJICHU, HGO6XOI[I/IMOI‘0, B 4YaCTHOCTH, AJid OCBOCHUSA KypcCa I/IH(bOpMaTI/IKI/I, )41
OBJIQJICHWE HaBBIKAMH JCAYKTHBHBIX paccyxiaeHuil. [IpeoOpazoBaHrne CUMBOJBHBIX (POPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpaKEHUs, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.



Conepxxanue (GYHKIHOHAIBHO-TPAUUECKONH JHMHUM HAlEIeHO Ha IIOJNydeHHe OOyJaromMMHUCS 3HaHMH O (QYHKIMAX Kak BaKHEWIIeH
MaTeMaTHYeCKOW MOJEIH ISl ONMHMCAHHUS M HCCIIENOBAHUS Pa3sHOOOpA3HBIX MPOLECCOB M SBJICHUH B Hpupone M obmectBe. V3yuenne marepuana
CHOCOOCTBYET pPAa3BUTHIO y OOYyYarOIIMXCS YMEHHUS HCIOJb30BAaTh pA3IMYHBbIC BBIPA3UTENBHBIE CPEACTBA SI3bIKA MAaTEMaTHKH — CIIOBECHBIE,
CHUMBOJIMYECKHE, TpaduecKue, BHOCUT BKJIa B (POPMHUPOBAHNUE MPEACTABICHUI O PO MAaTEMATUKU B PA3BUTUHN [IMBUIIM3AMU U KYIbTYPHI.

CormnacHo ydeOHOMY IUIaHy B 7-9 Kiaccax m3ydaercsi y4eOHbBIH Kypce «AnreOpa», KOTOPBIH BKIIOYACT CIICAYIONIHNE OCHOBHBIC Da3Zeiibl
copepkaHus: «Hucna u BBIYUCICHUS», «ANreOpandecKie BEIPaKCHUD», «Y paBHEHUS U HEPABEHCTBAY, «DyHKIIMN».

Ha u3yuenue yue6HOTO Kypca «Anredpa» orBoautcs 306 dacos: B 7 kiacce — 102 ygaca (3 vaca B Heneno), B 8 kinacce — 102 ygaca (3 vaca B
Hezneno), B 9 kiacce — 102 yvaca (3 yaca B HeZIeIni0).

COJEPKXAHUE OBYYEHUSA

7 KVIIACC

Yuciia 1 BbIYHMCICHHSA

Jpo6u 0ObIKHOBEHHBIE U IECATUYHBIE, IEPEXO0/] OT OAHON POPMBI 3anTUCH Apodeit K Apyroi. [loHaTHe panmoHaIbHOTO YKcia, 3al1uch, CpaBHEHHE,
YIOPSI0YMBAHNE pallMOHANIBHBIX Yncell. ApudMeTrHueckue AeHCTBUS C pallMOHAIBHBIMU YuCIaMy. Pemenne 3a1a4 U3 peaiabHON NPaKTUKU HA YaCTH,
Ha JIpoou.

CreneHb ¢ HaTypaJbHBIM IOKa3aTeleM: OIpejAesieHHe, NpeoOpa3oBaHUE BBIPAXKEHWH Ha OCHOBE ONPENENIECHHS, 3alUCh OOJBIIMX YHCEl.
[IpotieHTsl, 3anmuch NPOLIEHTOB B BUJIE ApoOU U ApoOU B BUAE IPOLEHTOB. Tpu OCHOBHBIE 33/1a4u HA IPOLIEHTHI, pEIICHNE 3a7a4 U3 pealbHON MPAKTHKH.

[TpuMeHeHre TPU3HAKOB IE€IMMOCTH, Pa3JI0KEHNE HA MHOKUTEIN HATYPaJIbHbIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE TIpsMasi U 0OpaTHas MpONoOpLUUOHATBHOCTH.

Auaredpanyeckue BbIpaKeHHUs

[lepemeHHbIe, YUCIIOBOE 3HAUYEHHE BBIpAXKEHHs C nepeMeHHOW. JlomycTuMble 3HaueHus MepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXIY
BeJIMYMHAMU B BHJIE (opMyibl. Beruucnenus no gpopmynam. [IpeobpazoBanre OyKBEHHBIX BBIPAXKEHUH, TOXKIESCTBEHHO PABHbIE BHIPAXKEHHUS, TPABUIIA
npeoOpa3oBaHUsl CyMM U IPOM3BEACHUH, TPaBUiIa PACKPHITUS CKOOOK U IPUBEACHUS OJOOHBIX CIIaraeMbIX.

CBOIICTBA CTENEHU C HATYPAIbHBIM ITOKA3aTEIEM.

OpHowienbl 1 MHOrouwlIeHbl. CreneHs MHOTouIeHa. ClloKeHHe, BHIYUTaHue, YMHOXKEHHE MHOTOWIEHOB. POpMYJIbl COKPAIIEHHOTO YMHOXKEHHUS:
KBaJpaT CyMMBI U KBaJpatT pa3HocTH. PopMmysa pa3HOCTH KBaJpaToB. Pa3noxkeHne MHOTOYJIEHOB HA MHOKUTEH.

YpaBHeHHUs M HEPABEHCTBA

VYpaBHeHUE, KOPEHb YPaBHEHUS, ITpaBUiIa IPeoOpa3oBaHUsl ypaBHEHUS, PABHOCUIBHOCTh YPaBHEHUH.

JIuHeitHoe ypaBHEHHE C OJHOM MEPEMEHHOM, YUCIIO KOPHEN JTMHEMHOTO YpaBHEHUS, PEIICHUE JIMHEHHBIX ypaBHEeHH. COCTaBICHUE YpaBHEHUI
10 YCJIOBUIO 33J1a4M. PelnieHre TeKCTOBBIX 33J1a4 C TIOMOILBIO YPAaBHEHUI.



JluneiHoe ypaBHEHHE C IBYMS MepeMeHHBIMU U ero rpaduk. CucreMa JByX JHUHEHHBIX YpaBHEHUH C IBYMsl llepeMeHHbIMU. PeleHue cucrem
ypaBHEHUH cr1ocoO0M moIcTaHOBKH. [IpuMeph! periennst TEKCTOBBIX 3a1a4 ¢ TOMOIIIbIO CUCTEM YpaBHEHUH.

DOyHKIUUHA

Koopaunara Touku Ha npssMoit. YucnoBsle MPOMEXKYTKHU. PaccTossHME MEX LY ABYMS TOUKAMHU KOOPJAMHATHOMN IIPSIMOM.

[TpsimoyronbHas cuctema koopaunat, ocu Ox u Oy. AGciycca U opArHAaTa TOYKA HAa KOOPAUHATHOM 1ockocTH. [Ipumepsl rpadukoB, 3a1aHHBIX
dbopmynamu. UteHue rpadukoB peanbHbIX 3aBucuMocTei. [lonstue ynkuu. ['padux ynkiuu. CorictBa hyHkumid. JInHeitHas GyHKIUA, €€ rpaduk.
I'paduk ¢pynkuun y = [X|. [padudeckoe pelieHne JINHEWHBIX YPAaBHEHHI U CUCTEM JIMHEHHBIX YPaBHCHUH.

8 KVIACC

Yucia ¥ BLIYUCICHUSA

KBanpatusiii kopeHbp u3 uucna. Ilondarue o0 wuppaumoHanbHOM uucie. JlecaTuuHble NpUOIMKEHUsS HppaluoHaibHbIX uucesl. CBoiicTBa
apru(MeTHUECKUX KBaPAaTHBIX KOPHEH U UX NMPUMEHEHHE K TPeoOpa30BaHUIO YHUCIOBBIX BHIPAKCHUN M BBIYUCICHUSAM. [|eficTBUTEIbHBIC YHCIIA.

Crenens ¢ 1enbIM I0Ka3arenaeM U e€ cBoiicTsa. CTaHgapTHas 3alych YHUCIIa.

Anredpanyeckne BbIPaKeHUS

KBagparsslii TpEXUIIEH, pa3yIoKEHUE KBAIPATHOTO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanyeckas Apoos. OCHOBHOE CBOMCTBO anreOpandeckoit qpodu. CioxeHue, BHIYUTaHUuE, YMHOXKEHHE, JACJICHUE allre0pandeckux Apooeil.
PanmonanbHble BEIpaXXEeHUS U UX TpeoOpa3oBaHue.

YpaBHeHHUs M HEPABEHCTBA

KBanparnoe ypaBHenme, popmyna KopHEH KBajapaTHOro ypaBHeHus. Teopema Buera. Pemienue ypaBHeHUH, CBOAAIIMXCS K JIMHEHHBIM U
kBaspaTHbIM. [Ipocrelimme 1poGHO-paliioHaIbHbIE YPaBHEHUS.

I'paduueckas MHTEpHpeTalUs YpaBHEHUH C IByMs IEPEMEHHBIMHU M CUCTEM JIMHEWHBIX ypaBHEHUH C IByMsI epeMeHHBbIMU. [Ipumeps! pereHus
CUCTEM HEJIMHENHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 areOpandeckKuM CIIocoO0OM.

UucnoBsle HEpaBEHCTBA M UX CBOMCTBA. HepaBeHCTBO ¢ OHOM NepeMeHHOM. PaBHOCHIBHOCTh HEpaBeHCTB. JIMHEHHbIE HEPAaBEHCTBA C OJHOM
nepeMeHHOM. CuCTEMBbI JINHEWHBIX HEPABEHCTB C OJTHOM NIEPEMEHHOM.

DOyHKIUH

[onsarue Gpynkuuu. O61acTh onpeaesaeHnss 1 MHOKECTBO 3HaueHuH QpyHKIuH. CriocoObl 3a1aHus PyHKIUI.

I'paduk pynkunu. Yrenue cBoicTB GpyHKIMH 110 €€ rpaduky. [Ipumeps! rpadukoB pyHKINNA, OTpaXarOMIUX peaabHbIe TPOLECCHI.

OYHKIHH, ONMHCHIBAIOIINE MPSIMYIO U OOPATHYIO TPOIOPIHOHAIBHEIE 3aBHCHMOCTH, nX rpaduxu. ®yukmmn y = X2,y = x5, y = VX, y=|x].
I'paduueckoe penieHre ypaBHEHUI U CUCTEM YPaBHEHHA.

9 KUIACC
Yuciia 1 BLIYHCICHUA



PanyonanpHble 4Kcia, WppalMOHAIbHBIE YHCIA, KOHEYHbIE M OCCKOHEYHbIE NeCSATUYHbIE ApoOH. MHOXKECTBO [EHCTBUTENBHBIX YHCEIl,
JIeMCTBUTEINIbHBIE YMCIIa KaK OECKOHEUHbIE JIECATUYHbIE Apo0H. B3auMHO 01HO3HAUHOE COOTBETCTBHE MEX/1Y MHOXKECTBOM JI€MCTBUTENIBHBIX YUCEN U
KOOPJHMHATHOMU IIPSIMOM.

CpaBHeHUE IEHCTBUTEIBHBIX YHCEI, apu(METHYECKHIE JCHCTBUS C JEHCTBUTEIBHBIMU YHCIIaAMHU.

Pa3zMepbl 00bEKTOB OKPYKAIOLIEr0 MUPA, ATUTEIBLHOCTh IIPOLECCOB B OKPYKAIOIEM MUPE.

[TpubnnxEHHOE 3HaUEHNE BETMYMHBI, TOYHOCTh pubimxkeHus. Oxpyrienue uucen. [Ipukuaka u oleHKa pe3yabTaToB BHIYUCICHHM.

YpaBHeHHUs M HEPABEHCTBA

JInnelinoe ypaBHeHue. PemieHne ypaBHEHUH, CBOASIIMXCA K JINHEHHBIM.

KBanpatHoe ypaBHeHue. Pemienue ypaBHEHM, CBOASIINXCS K KBaApaTHbIM. bukBagpatHoe ypaBHeHue. [Ipumepsl pemienns ypaBHEHUN TpeThen
Y YETBEPTOU CTENICHEN Pa3I0KEHUEM Ha MHOKUTEIIH.

Pemenue npoOHO-paliiOHaIbHBIX YpaBHEHUN. PellieHne TeKCTOBbBIX 3a/1a4 alnreOpanyeckuM METOIOM.

VYpaBHeHUE ¢ IByMsI IEPEMEHHBIMU U €T0 rpaduk. Pemenne cucreM IByX JIMHEHHBIX YpaBHEHUH C IByMs IEPEMEHHBIMU. PelieHne cucremM IByx
YpaBHEHM, OJTHO U3 KOTOPBIX JIMHEHHOE, a Ipyroe — BTOpoil creneHu. I'paduyeckas nHTepnpeTays CUCTEMbl YpaBHEHUH C IByMs IEPEMEHHBIMH.

Penienue TeKCTOBBIX 3a/1au aIreOpanyeckuM CrocoOoM.

YucnoBsle HEPABEHCTBA U X CBOMCTBA.

Pemienne nWHEMHBIX HEPABEHCTB C OJIHOW IMEpeMEHHOW. PelleHue cucrtem JIMHEHHBIX HEPAaBEHCTB C OJHOW mnepemeHHoW. KBaaparHbie
HepaBeHCTBa. ['paduueckast UHTEpIIpeTaIsl HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMsI IEPEMEHHBIMHU.

DOyHKIUH

KBanpatnunas ¢ynkuus, e€ rpaduk u cpoiicta. [lapabona, KoopJuHATHI BEPIINHBI 1apadoJibl, OCb CUMMETPUU MapadoJIbl.

Ipadukn dyskmmit: y = kx, y = kx + b, y = kix, y = x%, y = VX, y = |X| 1 ux cBoiicTsa.

Yucii0Bble MOCIE10BATEIbHOCTH U NPOrPECCUH

[TonaTue ynciIOBON MOCIE0BATEILHOCTH. 3a/laHUe MTOCIIEI0BATEIbHOCTH PEKYPPEHTHOM GopmMyIioif u popmynoit N-ro wieHa.

Apudmernueckas u reomerpuueckas nporpeccud. opmyssl N-ro wieHa apuPpMETHIECKOl U TeOMETPUIECKON MPOrpeccHii, CyMMBI MEPBBIX N
YJICHOB.

N3o00pakeHre WICHOB apU(PMETHYECKOM W TeOMETPUUECKOW TPOrpeccHidi TOYKaMH Ha KOOPAWMHATHOW TUIOCKOCTH. JIMHEWHBIH U
9KCIIOHEHIMAIBHBIA pocT. CI0XKHBIE TPOLEHTHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI YYHEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI



JInyHoCTHBIE pe3yJIbTAaThl OCBOCHHS POrpaMMbl y4eOHOTO Kypca «Anredpay XxapakTepu3yrTcs:

1) narpuoTnyeckoe BOCIIUTAHUE:

IPOSIBJIEHUEM MHTEpPECA K IPOLUIOMY M HACTOSALIEMY POCCUICKOM MaTeMaTUKM, LIEHHOCTHBIM OTHOUIEHMEM K JOCTHKEHHSIM POCCHUMCKHUX
MaTeMaTHKOB U POCCUHCKON MaTeMaTH4YECKOM IIKOJIBI, K UCTIOIb30BaHUIO 3TUX JOCTIKEHHH B APYruX HayKaxX U MPUKIAIHBIX cepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

FOTOBHOCTBIO K BBINOJHEHUIO O0S3aHHOCTEW TpakJaHWHA U peaju3aliu €ro IMpaB, MPEJICTaBICHHMEM O MaTeMaTHYeCKUX OCHOBax
(YHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, ABJICHHUMN, IPOLEAYP IPAXKAAHCKOTO 00I1IecTBa (Hanmpumep, BEIOOPHI, OIIPOCHI), TOTOBHOCTBIO K 00CYKICHHIO
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM NPUMEHEHUEM JOCTUKEHUM HAayKH, OCOZHAHHEM Ba)XHOCTHU MOPAJIBHO-3TUYECKUX MPHUHIIMIIOB B
JeATEIbHOCTH YYEHOT0;

3) TpyAOBOE BOCIMTAHHE:

YCTaHOBKOM Ha aKTUBHOE YYaCTHE B PEIICHNUH IIPAKTUYECKUX 33/1a4 MATEMATUYECKOM HAIIPaBIEHHOCTH, OCO3HAHNEM Ba)KHOCTH MaTEMATHYECKOTO
00pa3oBaHUs HA MPOTSDKEHUHM BCEH JKM3HU Ul YCIIEHTHON NMpo(ecCHOHANIBHOW JESTeIbHOCTH W PAa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM
BBEIOOPOM M TOCTPOEHUEM HHJAWBUIYATbHOM TPACKTOPUU OOpa30BaHMsI U KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX HWHTEPECOB M OOIIECTBEHHBIX
MOTPEeOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K IMOLIMOHATIbHOMY U 3CTETUYECKOMY BOCIPHUATHIO MAaTEMaTHYECKHX OOBEKTOB, 3314, pELICHUH, pacCyKIeHUH, YMEHUIO BUJIETh
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NIO3HAHMA:

OpUEHTAllel B JAEATEIbHOCTH HA COBPEMEHHYIO CHCTEMY HAy4yHBIX INpEACTaBIE€HUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTHUs YeENIOBEKa,
HPUPO/IBI U 00IIIECTBA, TOHMMaHUEM MaTEMaTHUECKON HayKH Kak c(epbl YeI0BEUECKOM 1eATEeIbHOCTH, ITAOB €€ Pa3BUTHUS U 3HAUMMOCTH JIJISl pa3BUTHUS
LMBUJIN3AL1UH, OBJIAZICHUEM S3bIKOM MAaTEMAaTUKH U MATEMAaTUYECKOU KYJIbTYpOU KaK CpECTBOM ITI03HAHUSI MUPA, OBJIAZCHUEM POCTEUIITMMH HaBBIKAMHU
UCCIIEIOBATEIBCKOM 1€ATENbHOCTH;

6) puznyeckoe BocnuTaHue, (pOpMHUPOBaAHHE KYJIbTYPhI 310POBbSl M IMOLMOHAJIBHOI0 0J1ATONOJYyYHS:

TOTOBHOCTBIO NPUMEHSATh MaTeMAaTUYECKUE 3HAHUS B MHTEPECax CBOErO 3/I0pPOBbs, BEIACHHS 370pOBOro oOpaza »KM3HHU (340pOBOE MHUTAHUE,
cOamaHCUPOBAaHHBIN PEKUM 3aHITUN U OTIbIXA, peryisipHas (u3nueckas akTUBHOCTH), COOPMHUPOBAHHOCTBIO HAaBbIKA PeIIEKCHH, TPU3HAHUEM CBOETO
IpaBa Ha OIMOKY M TAaKOTO K€ MpaBa JIpyroro YesoBeKa;

7) 3K0JIOTHYECKOe BOCIIUTAHUE:

OpUEHTallel Ha MPUMEHEHUE MAaTeMaTH4YeCKUX 3HAHUW I pelIeHHs 3aJad B 00JIaCTH COXPAHHOCTH OKpYXarolled cpenbl, MIaHUpOBaHUS
MOCTYIKOB M OLIEHKH X BO3MOXXKHBIX TOCIIEACTBUN JUIsl OKpY’KaloIel cpeJibl, OCO3HAHUEM IJ100aJIbHOTO XapaKkTepa 3KOJOTHYECKUX MPOoOIeM U ImyTei
UX pELICHUs;

8) aganTanusa K H3MEHAIMMCS YCIOBHAM COLUAILHON H IPUPOAHOI Ccpelbl:

TOTOBHOCTBIO K JICCTBUSIM B YCIOBUAX HEONPEAEIEHHOCTH, TOBBIIICHUIO YPOBHS CBOE KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JEATEIbHOCTb, B
TOM YHUCJIE€ YMEHHE YUUTHCS y IPYTHX JIIOACH, IpUoOpeTaTh B COBMECTHON JeSTeIbHOCTH HOBbIE 3HAHUS, HABBIKU M KOMIIETEHIIUH U3 OIbITA JPYrHX;



HCO6XO,Z[I/IMOCTI>IO B (bOpMI/IpOBaHI/II/I HOBBIX 3HaHI/II71, B TOM YHCIIC (I)OpMYJ'II/IpOBaTB nacu, IMOHATHUA, THIIOTC3hbI 00 oOBeEKTaX U SABJICHUAX, B TOM

YHUCJIE paHEC HCU3BECTHBIX, OCO3HAaBaTh I[e(bI/II_II/ITI)I COOCTBEHHBIX 3HAHHUH U KOMHCTCHTHOCTCﬁ, IIJIaHUPOBATDH cBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALUIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIUIO KaK BbI30B, TPEOYIOMINN KOHTPMED, KOPPEKTUPOBATh

NPUHUMAEMbIE PELICHUS U ICHCTBHS, (POPMYIHPOBATH U OLEHUBATH PUCKU U MOCIEACTBUS, (OPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTeabHbIE YHUBEPCAJBHBIC y'leﬁﬂble JeHCTBUS

Ba3oBrble J1ornyeckue aefcTBUA:

BBISBIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC IIPU3HAKA MAaTEMaTHUECKUX OOBEKTOB, MOHSATHI, OTHOIICHUH MEXI1Y MOHITHAMH, POPMYITUPOBATH
OIpeieNIeHus OHATHH, YCTaHABIMBATh CYLIECTBEHHBIN MPU3HAK KIacCU(PUKALIMHM, OCHOBAHUS JJIs1 0000IIEHHS U CPAaBHEHUS, KPUTEPUU
IIPOBOAMMOI0 aHAJIN34;

BOCIIPHHUMATh, (DOPMYITUPOBATH U PEOOPA30BBIBATE CYKIEHUS: YTBEPAUTEIbHbBIC U OTPHUIIATENIbHBIC, CAMHIYHBIC, YACTHBIC U 00IIHE, YCIOBHBIC;
BBISIBJISITH MAaTEMaTUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHs B (paKTax, JAHHBIX, HAOIIOJCHUSIX U YTBEPXKJIEHUSX, IIPEAIarath
KPUTEPUH JJIs BBISIBJICHHS 3aKOHOMEPHOCTEN U MPOTUBOPEUNHL;

JIeJIaTh BBIBOJIbI C UCIIOJIb30BaHNEM 3aKOHOB JIOTUKH, J€TYKTUBHBIX U MHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIOUEHH 110 aHaJIOTUH;
pa3bupatrh JOKa3aTeIbCTBA MATEMATUUECKUX YTBEPKIEHUH (TIPSMBIE U OT IPOTUBHOTO), TPOBOAUTH CAMOCTOSITENIbHO HECTIOKHBIE
JI0Ka3aTeIbCTBAa MaTeMaTHUECKUX (DaKTOB, BEICTPAUBATh ApIyMEHTAIUIO, IPUBOAUTE IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE
paccyXaeHus;

BbIOMpaTh cr1oco0 penieHus yueOHo 3a1auu (CpaBHUBATh HECKOJIBKO BApPUAHTOB PELICHMsI, BHIOMpPATh Harbosiee NOoAXOAAIIMNA ¢ yUYETOM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBrble uccienoBarebCKue 1eHCTBHA!

UCIIOJIb30BaTh BOIIPOCH! KAaK UCCIIEI0BATEIBCKUI HHCTPYMEHT MO3HAHUsL, (POPMYIMPOBATH BONPOCHI, (PMKCUPYIOIIKE IPOTUBOPEUNE, IPodIIeMy,
CaMOCTOSITENIFHO YCTAHABJIMBATh HCKOMOE U JJaHHOE, (POpMUPOBATH TUIOTE3Y, ApIYMEHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

IPOBOJUTH IO CAMOCTOSATEILHO COCTABJICHHOMY IIaHY HECTIOXKHBIN 9KCIIEPUMEHT, HEOOJIBIIIOE UCCIIEJOBAHUE 110 YCTAHOBIIEHUIO OCOOCHHOCTEH
MaTeMaTHYeCKOro 00bEeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTY COOOM;

CaMOCTOSITENIEHO (hOpMYIUPOBaTh 000OIIEHNS ¥ BEIBOBI IO PE3yJbTaTaM MPOBEAEHHOTO HAOIIOACHNUS, UCCIIEJOBAHUS, OLICHUBATh
JIOCTOBEPHOCTD MOJyYEHHBIX PE3YJIbTATOB, BBIBOJIOB 1 0000IICHUI;

IIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHUE MPOLECCA, a TAKXKE BBIIBUIaTh MIPEIOI0KEHUS O €r0 pa3BUTHH B HOBBIX YCIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISBIIATh HEJJOCTATOYHOCTh U U30BITOYHOCTh MH(POPMALIUH, JAaHHBIX, HEOOXOAUMBIX AJISl PEIICHUS 3a/1a4H;



BbIOMPATh, AaHAIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH MHMOPMALIUIO PA3IMUHBIX BUJIOB U ()OPM MPEICTaBICHUS;

BBIOMPATh (GOPMY MPEACTABICHUS HHPOPMALUU U WILTIOCTPUPOBATH pelIaeMble 3a/1aui CXeMaMH, AuarpaMMaMy, HHOM rpadukoi u ux
KOMOUWHALUSIMU,

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMK IO KPUTEPUSIM, IIPEAJIOKEHHBIM YUUTENIEM WU CHOPMYITUPOBAHHBIM CAMOCTOSTENBHO.
KoMMyHuKaTHBHBIC YHHBepcaibHble yueOHbIe JeHCTBHUSA:

BOCIIPMHUMATh U (POPMYJIMPOBAThH CYXkJIEHUS B COOTBETCTBUHU C YCIOBHSIMM U LIEISIMH OOLIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPAaXKaTh CBOIO TOUKY
3pEHUs B YCTHBIX U MUCbMEHHBIX TEKCTaX, 1aBaTh MOSACHEHUS 110 X0y PEIIECHUs 3aJaul, KOMMEHTHUPOBATh MOJIYyYEHHbIN pe3yibTar;

B X0/1€ 00CYX/IeHUs 3a/1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYKAaeMOM TeMbl, IPOOJIEMBI, PEIIaeMO 3aJjauu, BHICKA3bIBaTh U/EU, HALlEJIEHHbIE Ha
HOUCK PELIEHHUs], COIIOCTABIIATh CBOU CY)KJIEHHS C CYXKJIEHUSAMM JPYTUX YYaCTHUKOB JMAIOra, OOHApYKMBATh Pa3IMune U CXOACTBO MO3ULHIHA, B
KOPPEeKTHOH (popme hopMynHpoBaTh pa3HOTIACHS, CBOU BO3PAXKEHUS;

NPEICTaBIIATh PE3yIbTAThl PEUICHUS 33]a9H, SKCIIEPUMEHTA, HCCIEIOBAHNUS, IPOCKTA, CAMOCTOSTEIHHO BBIOMPATh (POPMAT BBICTYIUICHUS C
y4€TOM 337124 NPE3EHTALUU U OCOOCHHOCTEH ayIuTOPHH;

MOHMMATh U UCMOJIb30BaTh IPEUMYIIECTBA KOMAHIHOM U UHIUBUyalbHOU paOOTHI IPU PELICHUU Y4EOHbIX MaTEMaTUUECKUX 3ajay;
IPUHUMATH 11€JIb COBMECTHOH /1€ TeIbHOCTH, IUIAaHUPOBATh OPraHU3aLMI0 COBMECTHOM paboThl, paclipesienaTh BUabl paboT, J0roBapruBaThCs,
00CyX/1aTh MPOLIECC U Pe3YyNbTaT paboThl, 000011aTh MHEHHS HECKOJIBKUX JIFOCH;

y4acTBOBATh B TPYIIOBBIX (hopMax paboThl (00CykIeHUS, 0OOMEH MHEHUSMHU, MO3TOBbIE LITYPMBI U APYTHUE), BBIIOIHATH CBOIO YAaCTh padOTHI U
KOOPJIMHUPOBATh CBOM JICUCTBUS C JPYTUMH WIEHAMH KOMaH Ibl, OLIEHUBATh KAYECTBO CBOETO BKJIaJa B OOLIMI MPOAYKT 110 KPUTEPHUSIM,
c(OpMyJIMPOBAaHHBIM YYAaCTHUKAMH B3aUMO/IEHCTBUS.

PeryasiTuBHbIe yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranmn3anus:

CaMOCTOSITENIFHO COCTAaBJIATh IUIAH, aJITOPUTM PELICHUS 3aJauu (UM €r0 YacThb), BBIOMpATh CIIOCO0 pPelIeHus ¢ y4€TOM UMEIOIINXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PeIICHHUH ¢ y4ETOM HOBOM MH(DOPMAIUH.

CaMOKOHTPOJIb, IMOLIMOHAJIBLHBII HHTEICKT:

BJIQJIETh CIIOCOOAMHU CaMOMPOBEPKHU, CAMOKOHTPOJIS ITpoLiecca U pe3yJibTaTa pelieHnsl MaTeMaTHYeCKol 3a/1auH;

IPEIBUIETh TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPH PEIIEHNH 33]a4l, BHOCUTh KOPPEKTUBBI B AEATEILHOCTh HA OCHOBE HOBBIX
0OCTOSTENILCTB, HAlIGHHBIX OIINOOK, BBISABICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yibTaTa JesITEIbHOCTH ITOCTABICHHOM LIEJH U YCIOBUSAM, OOBSICHITH MPUYMUHBI IOCTHXKEHUS WM HETOCTHXKEHUS
IeJIM, HaXOJUTh OLINOKY, TaBaTh OLIEHKY PHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

K xoHiy o0yuenus B 7 Kjaacce 00yJaromUics MOIyYUT CIECTYIONIIUE TPEIMETHbIE Pe3yIbTaThI:



Yucaa ¥ BLIYUCICHUS

BrImoHATE, coueTast yCTHbIC M TMCbMEHHBIC TPUEMBI, apu(METHUUECKHE ICHCTBUS C PAallMOHAIBHBIMU YUCIIAMH.

HaxomuTh 3Ha4eHUS YUCIOBBIX BRIPAXKCHUN, IPUMEHSTH Pa3HOOOpa3HbIE CITIOCOOBI U MPUEMBI BRIYHCIICHUS 3HAYCHUN APOOHBIX BBIPAXKCHHUH,
coJiepKanrx OOBIKHOBEHHBIC U IECATUYHBIE IPOOH.

[TepexoauTh OT OmHON (hOpMBI 3amMCH 4yucend K Apyroi (MpeoOpa3oBbIBATh JACCATHYHYIO APOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JECATUYHYIO APOOB).

CpaBHUBATH U yIOPSAJOUUBATH PALIMOHATIBHBIE YHCTIA.

OxpyrisTh yucna.

BBINOTHATE NPUKUIIKY U OIICHKY Pe3yJbTaTa BHIYMCICHUHN, OIIEHKY 3HAUEHUH YMCIIOBBIX BhIpaXCHUI. BHIOTHATE NeMCTBHS CO CTENEHSIMU C
HATypaJIbHBIMH MTOKa3aTeNsIMHU.

[IpumMeHsATh MPU3HAKU JEIUMOCTH, PA3I0KEHUE Ha MHOKHUTEIN HATYPAIbHBIX YHCEIL.

Pemiate npakTHKO-OPUEHTUPOBAHHBIE 3a/aud, CBS3aHHBIE C OTHOIICHHUEM BEJIUYHH, MPOMOPIMOHATBLHOCTHIO BEIIMYWH, MPOLIEHTAMH,
UHTEPIPETUPOBATH PE3YNIbTAThI PEIICHUS 3a/1a4 ¢ Y4ETOM OTPaHUYEHUN, CBI3aHHBIX CO CBOMCTBAMU PacCMaTPUBAEMbIX OOBEKTOB.

Anredpanyeckne BbIPaKeHUS

Hcnonp3oBath anreOpandecKkyro TEPMUHOJIIOTHIO U CHMBOJIUKY, IPUMEHSTH €€ B IPOLIecCe OCBOCHUS yueOHOTO MaTepHaa.

Haxoauth 3nHaueHust OyKBEHHBIX BBIPAXKEHUHN TTPH 3aJaHHBIX 3HAUCHUSX MTEPEMEHHBIX.

BrimonHsaTe peoOpazoBaHus €00 BBIPAXKEHUS B MHOTOUJIEH MPUBECHUEM MOAOOHBIX ClIaraeMbIX, PACKPBITHEM CKOOOK.

BBINOTHATE YMHOKEHHE OJTHOYJICHAa Ha MHOTOYIEH MU MHOTOYJIEHa Ha MHOTOYJICH, MPUMEHSITh (POpMYNbl KBagpara CyMMBbl M KBajapaTa
pPa3HOCTH.

OcCyHIecTBISITh Pa30KeHHE MHOTOWICHOB HA MHOKHUTEH C TIOMOIIIbIO BBIHECEHUSI 32 CKOOKHU OOIIIET0 MHOXKHUTEIS, TPYIITUPOBKH CIIaraeMbIX,
NpUMEHEHUs (HOPMYIT COKPAIIEHHOTO YMHOKEHUSI.

[TpumeHsTh IpeoOpa3oBaHMsI MHOTOWICHOB JIJIsl PEIICHHS Pa3JIMYHbIX 33]]a4 U3 MAaTeMaTUKH, CMEXHBIX MTPEIMETOB, U3 pEaTbHON MPAKTHKH.

Hcnonp30BaTh CBOWMCTBA CTETICHEW C HATYPAIbHBIMHU MTOKA3aTESIMU JJI MPE0OPa30BAHMS BBIPAYKEHUM.

YpaBHeHusI M HEpaBEHCTBA

Pemate nuHeliHbIE ypaBHEHHsI C OJHOM TEPEMEHHOW, MPUMEHSs MpaBWIa MEpexo/ia OT MCXOJHOTO yYPaBHEHUS K PaBHOCHIBHOMY €MY.
[IpoBepsTh, ABNSETCS JIU YUCIO KOPHEM YpPaBHEHHUS.

[TpumensTh rpaduueckre METObI IPH PEIICHUN TMHEWHBIX YPAaBHEHUHN U UX CHCTEM.

[TonOupate mpuMeEpHI TIap YUCE, SABISIOMNUXCS PEIICHHEM JIMHEMHOTO YPaBHEHUS C IBYMS IEPEMEHHBIMHU.

CtpouTh B KOOPAUHATHON TUIOCKOCTH TpaduK JTMHEHHOTO YpaBHEHUS C ABYMS MEPEMEHHBIMU, MOJIB3YACh TpadKoM, TPUBOAUTH TPUMEPHI
pelIeHus: ypaBHEHHUSI.

PemaTh cucTeMbl IBYX TMHEWHBIX YPaBHEHUN C IBYMS IEPEMEHHBIMH, B TOM YHUCIIEe TPadUIECKU.

CocTaBnsTh U pemaTh JUHEHHOE ypaBHEHUE U CUCTEMY JIMHEHHBIX YPaBHEHHH 0 YCIIOBUIO 33J]a4l, HUHTEPIIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4Ml MOJIY4YEeHHBIN pe3yibTar.



DOyHKIUHA

N300pakaTh Ha KOOPAMHATHOM NPsAMONM TOYKH, COOTBETCTBYIOIIME 3aJ@aHHBIM KOOpAMHATaM, JIy4Hd, OTPE3KH, MHTEpBAJIbl, 3alHCBhIBATh
YHCIIOBBIE TPOMEKYTKH Ha alre0pandeckoM s3bIKE.

OTmeyaTth B KOOPAWHATHOHM TUIOCKOCTH TOYKH MO 3aJ@aHHBIM KOOpAWHATaM, CTPOUTH rpaduku TUHEWHBIX (yHKuuA. CTpouTh Tpaduk
bynkmm y = [x|.

OnuceiBaTh € MOMOUIbIO (PYHKIUI M3BECTHBIE 3aBUCHUMOCTH MEXIY BEJIMYMHAMHU: CKOPOCTb, BpPEMs, PAacCTOSHHE, 1I€Ha, KOJIUYECTBO,
CTOMMOCTb, POU3BOAUTENILHOCTD, BpeMsi, 00bEM paboTEhI.

Haxoauts 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumath rpaduueckuil cnoco0® mpeacTaBleHUs U aHaidu3a WHGOpPMALMU, W3BJIEKAaTh U MHTEPIPETUPOBATh MHGOpPMALUIO U3 IrpadUKOB
pEAIbHBIX ITPOLIECCOB U 3aBUCUMOCTEM.

K koHiy o0yuenus B 8 kiaacce 00yJarOmuiics MOIyYUT CIECTYIONIUE TPEIMETHBIE PE3yIbTATHI:

Yuciia 1 BBIYUCICHUSA

Vcnonb30BaTh HavalbHbIE NPEJICTABICHUS O MHOKECTBE JIEHCTBUTENBHBIX YUCEIN JUIsl CPAaBHEHUS, OKPYTJICHUS U BBIUMCIIEHUH, H300paxkaTh
JEHCTBUTEIIbHBIE YUCIIa TOUKAMU HA KOOPAMHATHOM MPSMOM.

[TpuMeHsTh OHATHE apU(PMETUYECKOTO KBAIPATHOTO KOPHS, HAXOUTh KBaJpaTHbIE KOPHU, UCIIOJIb3YS MIPU HEOOXOAUMOCTH KaJIbKYJIATOP,
BBITNOJIHATH NpeoOpa30oBaHusl BIPAXKEHUMN, COJEPKAIIMX KBalpaTHbIE KOPHU, UCIIONb3Yys CBOMCTBA KOPHEH.

Hcnonb30Bath 3anKcy OONBIIMX U MaJbIX YHCEN C TIOMOIIbIO IECATUUHBIX Jpobeit u creneneit uncna 10.

AuredpanyecKkune BbIPaKeHUS

[IpyMeHsTh MOHSATHE CTENEHM C LEJIbIM IO0Ka3aTeleM, BBIIOJHATH MpeoOpa3oBaHMs BBIPAXKEHHUM, COAEpKAIUX CTENEeHU C LEIbIM
IIOKa3aTeJIEM.

BBINONHATE TOXAECTBEHHBbIE NPeoOpa3oBaHUS pPALMOHAIBHBIX BBIPAXEHWH HA OCHOBE MpaBWJ JEHCTBUH HaJ MHOTOYICHAMH U
areOpandecKuMU APOOSMH.

PacknanpiBaTh KBaApaTHBIA TPEXUIIEH HA MHOKUTEIH.

[TpumensTh peoOpa3oBaHMsl BBIPAKEHUHN JJIs1 PELISHUS pa3InYHbIX 3a/1a4 U3 MaTeMaTUKH, CMEXHBIX MTPEIMETOB, U3 pealbHON MPAKTUKU.

YpaBHeHus1 M HEpaBEHCTBA

Pemats nmHeliHBIE, KBaJpaTHbIE ypaBHEHUS M pPAaLMOHAJIBHBIE YPABHEHMsI, CBOASILMECS K HHUM, CHUCTEMBI ABYX YpPaBHEHUH C JABYMs
[IEPEMEHHBIMH.

[IpoBoaMTH MpoOCTEHIINE UCCIEOBaHMs YPaBHEHU U CHCTEM ypaBHEHUH, B TOM YHUCIE C MPUMEHEHUEM IpadUyecKux MpeacTaBIeHUI
(ycTaHaB/IMBaTh, UMEET JIU YpaBHEHHE UM CHCTEMa YPaBHEHUI pEIeHHUs, €CIIU UMEET, TO CKOJIbKO, U IPOYEE).

[lepexonuTh OT clOBeCHON (OPMYIHMPOBKHU 3a7add K €€ anredpandeckoil MOJENN C MOMOIIbIO0 COCTAaBICHHUS ypaBHEHUS WM CHCTEMBI
YPaBHEHUH, HUHTEPIIPETUPOBATH B COOTBETCTBUU ¢ KOHTEKCTOM 3a1a4H ITOJTy4CHHBIN pe3ysbTarT.

[IprMeHsATh CBOMCTBA YMCIOBBIX HEPABEHCTB JIsl CDAaBHEHUS, OLICHKH, PEIIaTh JIMHEIHbIE HEPABEHCTBA C OJTHOW MEPEMEHHON U UX CUCTEMBI,
JlaBaTh rpa)MuecKyro UUTIOCTPALIMIO MHOXKECTBA PEIIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.



DOyHKIUHA
[ToHMMAaTPh M KCIIOB30BAaTh (PYHKIIMOHATBHBIC TOHITHS M S3bIK (TEPMUHBI, CHMBOJIMUECKHAE 0003HAYCHHUS ), ONIPEICIISATh 3HAYCHHE (PYHKIIUN
10 3HAYCHUIO apIyMEHTAa, ONPEICIIATh CBONCTBA QyHKIMHU 110 e€ rpaduKy.
Ctpouts rpaduKu 3JIeMEHTAPHBIX QYHKIIMA BHJIA:
y=k/x,y=x%y=x3y=|X|, Y = VX, omuchIBaTh CBOIiCTBA YNCIIOBOH (DYHKIHH TI0 €& rpaduKy.
K koHIry 00y4eHHs B 9 KjIacce 00yJarOIIHIACS MOJIYYUT CICAYIOIINE TPEIMETHBIC PEe3y/IbTaThl:
Yucaa ¥ BLIYUCTIECHUS
CpaBHHMBATh U YIOPSIOYMBATh PAllHOHALHBIC U HPPAI[HOHAILHBIC YHCIIA.
BoimonHaTe apudMeTHuecKre ACHCTBUSA ¢ PAllMOHAILHBIMU YUCIAMH, COYETas YCTHBIC M MUCHbMEHHBIC MPUEMBI, BBIIOIHITH BBHIYHUCICHUS C
UppaIMOHAIbLHBIMU YUCIIAMH.
HaxoauTh 3Ha4eHUs CTEIICHEH ¢ IENIBIMU MOKa3aTeIIMU U KOPHEH, BBIYUCIIATh 3HAYCHHUS YHUCIOBBIX BBIPAKCHUH.
OKpyrJIsiTh IEHCTBUTENBHBIC YHCIA, BBITOJIHATh MPUKUIKY PE3yJIbTaTa BEIUUCICHUH, OIICHKY YMCIOBBIX BBIPAKCHUH.
YpaBHeHUsI 1 HEPABEHCTBa
Pernrats inHeiiHbIC U KBaJpaTHBIC YPaBHEHUS, YPAaBHCHHSI, CBOISAIINECS K HUM, POCTEHIIINE IPOOHO-paAI[MOHAIbHBIC YPABHEHUS.
Pemrate cucTembl IByX JIMHEHHBIX YPaBHEHHUU C JBYMsI TIGPEMEHHBIMU U CUCTEMBI JIBYX YPaBHEHUI, B KOTOPBHIX OJHO YpPaBHEHHE HE SIBISCTCS
JIMHEHHBIM.
Perrate TekCTOBBIC 3a7auM anreOpandecKMM CIIOCOOOM C TMOMOINBIO COCTABJACHHS YPAaBHEHHUS WM CHCTEMBI JBYX YPaBHEHHUH C JIBYMS
MIEPEMCHHBIMH.
[TpoBOaUTH TpoOCTEiIINEe WCCICTOBAaHUS YPaBHEHUH M CHCTEM YPaBHEHWH, B TOM 4YHCJIE C NMPUMEHEHUEM rpaduyecKux MpeacTaBICHUN
(ycTaHaBIMBAThH, HMEET JIM YPaBHEHHE WJIM CUCTEMa YPaBHEHUI PEIICHHs, €CITH UMEET, TO CKOJIBKO, U TIpoYee).
Perrats nuHeiHBIC HEPABEHCTBA, KBaJApaTHbIC HEPABEHCTBA, H300pakaTh PEIICHUE HEPABEHCTB HA YMCIIOBOW MPSMOM, 3alIMCHIBATh PELICHHE C
ITOMOIILI0 CHMBOJIOB.
Pemrate cucTeMbl JTMHEWHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIOYAIONINE KBAJPaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHUE CUCTEMBI
HEPaBEHCTB Ha YUCIIOBOW MPSMOM, 3aITUCHIBATh PEIICHUE C TIOMOIIBIO CUMBOJIOB.
Hcronp30BaTh HEPABEHCTBA TPH PEIICHUH Pa3IMYHBIX 3a/1a4.
DOyHKIUHA
PacniosnaBath (GyHKIIMU U3Y4YEHHBIX BUIOB. [I0Ka3bIBaTh CXEMATHYECKU PACIIOJIOKECHNE HA KOOPAUHATHOM IJIOCKOCTH TpaduKoB (YyHKIIMN BUJIA:
y=kx,y=kx+b,y=k/x,y=ax?+bx+c,y=x3y= Vvx,, y = |X|, B 3aBUCHMOCTH OT 3HA4YEeHUH KOA(DPUIIMESHTOB, OMUCHIBATH CBOMCTBA (DYHKITHIA.

Crpouts 1 n300paXkaTh CXeMaTHUECKHU rpadUKu KBapaTHUHBIX (QYHKIUH, ONMCHIBATH CBOWCTBA KBaAPATUYHBIX (DYHKIMNA MO UX TpaduKaMm.
Pacnio3naBath KBagpaTHuHyIO (QYHKIHIO 1O (popMyIie, MPUBOAUTH IPUMEPhI KBaAPATUYHBIX (DYHKIMNA U3 PeaTbHOM KU3HH, (PU3NKU, TEOMETPHUH.
YucaoBble NOCI€10BATETLHOCTH U MPOTPecCHH

Pacrio3HaBaTth apu()MeTHIECKyI0 ¥ TEOMETPHUYECKYIO TPOTPECCHH IIPU Pa3HBIX CIIOCO0aX 3adaHusl.



BBIMIOTHATE BBIYMCIICHHS C UCTIONIB30BaHUEM (HOPMYII N-TO WieHa apu(pMETHIECKON 1 T€OMETPUIECKOH MPOrpeccrii, CyMMBI IIEPBBIX N YICHOB.

N300paxaTh YICHBI TOCIE0BATEIBHOCTH TOYKaMH Ha KOOPIUHATHOH IIIOCKOCTH.

Pemrate 3agaun, CBA3aHHBIE C YUCIOBBIMH ITOCIEI0BATEILHOCTIME, B TOM YHCIIE 33J]a4d U3 peaIbHON )KHU3HHM (C MCIIOIB30BAHNEM KAJIBKYIISATOPA,
U(PPOBBIX TEXHOJIOTUH).



TEMATHYECKOE INTAHUPOBAHHUE

KoanyecTBo 4acos

7 KJIACC

HaumeHnoBaHue pa3aesioB 1 TeM IPOrpaMMBbl DJIeKTpoHHbIE (LM(ppoBbIE
Ne pasi porp Bcero  Kourpoabubsie  IIpakrnueck P (wipp )
o0pa3oBaTe/bHbIE PeCypChl
padoThI ue padoThbl
1 | Ywucna v BEIUKACIEHNS. ParioHaNbpHbIE YHCIIA. 25 1 bubmuorexa LIOK https://m.edsoo.ru/7f415b90
2 AnrebpandyecKkue BoIpaKEHUS. 27 1 Bu6numoreka ITOK https://m.edsoo.ru/7f415b90
3 | VYpaBHeHHUS U HEPaBEHCTBA. 20 1 bubmnotexa LIOK https://m.edsoo.ru/7f415b90
4 | Koopaunatsl U rpaduku. yHKIUY. 24 1 bubmnorexa LIOK https://m.edsoo.ru/7f415b90
5 | IloBTopenue u 0000IICHUE. 6 1 Bubaunorexa LIOK https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5) 0
TEMATHUYECKOE INTAHUPOBAHUE 8 KJIACC
KosnnyecTBo yacoB 3
Ne HaumeHoBaHue pa3aesioB M TeM IPOrPaMMBbI Kontpoasn  IlpakTuyeck JICKTPOHHbIE (1UPPOBLIE)
Bcero o0pa3oBaTe/bHBIE PeCypChl
ble paboThl ue padboTsbl
1 | Ywucna u Beruucienus. KagpatHsie KOpHHU. 15 Bubmmoreka LJOK https://m.edsoo.ru/7f417af8
2 Hucna i Bhrcnenus. CTeneHs ¢ IelkiM 7 Bbubmmotreka L{OK https://m.edsoo.ru/7f417af8
MIOKAa3aTeJeM.
A . i
3 HF cOpanteckne BhpaKeHms. KpapaTHbiii 5 1 Bbubnuoreka LIOK https://m.edsoo.ru/7f417af8
TPEXUWIEH.
4 AJITCOPaHHECKHE BHPLKCSHHA. ANTeOpamecKas 15 1 Bu6muoreka L{OK https://m.edsoo.ru/7f417af8
JpoOb.
5  VYpaBuenus u HepaBeHCTBa. KBajpaTHbIe ypaBHEHUSI. 15 1 Bu6nmnoreka L{OK https://m.edsoo.ru/7f417af8
6  VYpaBHeHus u HepaBeHCTBa. CHCTEMbI YPaBHEHHIA. 13 Bubnnorexa LIOK https://m.edsoo.ru/7f417af8
7  YpaBHeHus U HepaBeHCTBa. HepaBeHCTBa. 12 1 Bubnunoreka L{OK https://m.edsoo.ru/7f417af8
8  ®ynkiuu. OCHOBHBIEC MOHATHS 5 Bu6nnorexa LIOK https://m.edsoo.ru/7f417af8
9  Oynkuuu. Yncnossle GyHKIUU 9 Bu6muoreka L{OK https://m.edsoo.ru/7f417af8
10  IloBropeHwue u 0000IIEHHE 6 1 Bu6muoreka L{OK https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 S) 0
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TEMATHYECKOE IIVIAHUPOBAHUE 9 KJIACC
KoJsnyecTBO 4acoB

Ne HanmenoBanue pa3aesioB 4 TeM IPOrpaMMbl KouTpoabn IpakTHYecK JIEKTPOHHbIE (IHPPOBLIC)

Bcero o0pa3oBaTejibHbIE PeCypChI

ble padoThI He padboThl
1 Yucna u BeruncieHus. JIeicTBUTEIbLHBIC YK CIIA. 9 bubnumotexa LIOK https://m.edsoo.ru/7f419d08
2 ypaBHeHHHUH HCPABEHCTBA. YPABHEHH C OJIHOH 14 1 Bubinoreka [TOK https://m.edsoo.ru/7f419d08
MepEMEHHOM.
3 VYpaBHenus u HepaBeHCTBAa. CUCTEMBI YpaBHEHHIA. 14 1 Bu6mnuoreka [{OK https://m.edsoo.ru/7f419d08
4 = VpaBHeHus u HepaBeHcTBa. HepaBeHcTBa. 16 1 Bu6mnuorexa [{OK https://m.edsoo.ru/7f419d08
5  Oynkuum. 16 1 Bubaunoreka L{OK https://m.edsoo.ru/7f419d08
6 YmnctoBeI€ MOCIIEA0BATEIHHOCTH. 15 1 Bbu6muoreka LIOK https://m.edsoo.ru/7f419d08
7 | TloBTopeHue, 0000IIeHHE, CUCTEMATHU3AIIHSI 3SHAHHIA 18 1 Bu6mmoTexa ITOK https://m.edsoo.ru/7f419d08
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0
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