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HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sABIsSETCS OJHUM U3 OMNOPHBIX KypCOB OCHOBHOTO OOIIEro
00pa3oBaHMsI: OHA 00ECTICUYNBACT M3YUCHHUE IPYTUX IUCIUILUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMaHUTAPHOTO IUKJIOB, €€ OCBOEHHE HEOOXOAUMO IS
IPOOJIKEHUSI 00pa30BaHUs U B MIOBCETHEBHOM XKM3HU. Pa3BuTne y oOydaronmxcs
HAy4YHBIX TPEACTABICHUNH O TPOUCXOKACHUM U CYIIHOCTH alre0pandecKux
abcTpakimii, cnocode OTpaKeHUs MaTEMaTHYECKON HAyKOM SIBJICHUM U MPOIIECCOB
B TIpUpOJI€ U OOIIECTBE, POJIM MATEMATHUYECKOTO MOCIUPOBAHUS B HAYYHOM
MO3HAHUH U B IPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIIUICHHS, HEOOXOJUMBIX /ISl aJaNTallid B COBPEMEHHOM ITU(PPOBOM
obmiectBe. M3ydyenue anreOpbl oOecrieduBaeT pa3BUTHE YMEHHUS HaOJI0aTh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TPEeOyeT KPUTHYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOM JEHCTBUSI M BBIBOIHI,
dbopmynupoBath yrBepxkieHus. OcBoeHUE Kypca anredpbl 00ecneyuBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUSI O0YYalolUXCs: OHM MCHOJB3YIOT JIEIYKTUBHBIE U
WHIYKTUBHBIE PACCYXICHUS, 0000IIEHNEe U KOHKPETU3AIHNI0, a0CTparupoBaHue M
anajoruto. OOyuenwe  anreOpe  NOpeAnojiaraeT  3HAYMUTENIbHBIM  O00BEM
CaMOCTOSITENILHOW  JIEATENHHOCTH OOYyYalOIIMXCs, MOITOMY CaMOCTOSITEIbHOE
pelIeHue 3a7a4 ABJISETCS pealn3aluen JesTeNbHOCTHOTO MPUHITUIA OO yICHHS.

B cTpykType nporpamMmsl yaueOHOro Kypca «Anredpay /s OCHOBHOTO OOIIIEro
00pa30BaHMsI OCHOBHOE MECTO 3aHHMAIOT COJEPKATENbHO-METOANYECKHUE JINHUU:
«Yucna ¥ BBIYUCICHUA», «ANreOpandecKkue BBIPAKCHHUS», «YpaBHEHUS W
HepaBeHCTBay, «Dynkmmuy. Kaxmas w3 3TUX coaep:KaTeabHO-METOIUYECKUX
JVHAN pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3YUEHUS Kypca, B3aUMOJICUCTBYS C
IpYrUMHU €ro JUHUsAMU. B Xxome wu3yuyeHuss ydeOHOro Kypca oOOyYaromiumcs
NPUXOAMUTCS JIOTUYECKU PacCy’KJIaTh, HUCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHbBIN
sa3bIK. B CBSI3M ¢ 3THM B mporpammy y4eOHOro Kypca «AJredpa» BKIIOYECHBI
HEKOTOPbIE OCHOBBI JIOTHMKH, NPEICTaBICHHBIE BO BCEX OCHOBHBIX pasjenax
MaTeMaTH4YECKOro 00pa3oBaHUsl U CIOCOOCTBYIOIINE OBJIAJCHUIO O0Y4arOIUMHUCS
OCHOB  YHHMBEpPCAJIBHOIO MareMmartuueckoro s3bika. ConepkaTelbHOW U
CTPYKTYPHOU OCOOEHHOCTBIO y4eOHOTO Kypca «Anredpa» sBISETCS €ro
WHTETPUPOBAHHBIN XapaKTeEp.

Conmepxxanne muHUM <«UwWcna ¥ BBIYUCICHUS» CIY)KHUT OCHOBOW s
JaNbHEHNIIIero U3y4yeHruss MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYarOIUXCS
JIOTUYECKOTO MBIITUICHHSI, (DOPMUPOBAHUIO YMEHHUSI TTOJIH30BATHCS AJITOPUTMAMH, a
TaK)Ke MPHOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TOBCETHEBHON
KU3HU. Pa3BUTHE MOHATHS O YKCIIE Ha yPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
CBSI3aHO C PAIMOHAILHBIMU U UPPALlUOHATBHBIMU YUCIaMH, (POPMUPOBAHUEM



IIPEACTABICHUNA O NEUCTBUTEIBHOM YHCIE. 3aBEPIICHUE OCBOEHUS YMCIOBOU
JIMHUU OTHECEHO K CpeiHeMy 0011eMy 00pa30BaHHUIO.

ConepxaHue AByX aredpandeckux JUHUNA — «ANredpandeckue BhIpaKeHUs
U «YpaBHEHUSA U HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHMIO y OOYyHArOLIUXCS
MaTEMaTUYECKOIo ammapaTta, HeoOXOAMMOro JJid pelIeHus 3a7ady MaTeMAaTHKH,
CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4. Ha ypoBHE OCHOBHOTO
obmiero obpazoBaHusi y4yeOHBIN MaTepHall TPYNIHUPYETCS BOKPYT PallMOHATIBHBIX
BBIpAKEHUN. AjreOpa IEMOHCTPUPYET 3HAUEHUE MaTEeMaTUKH KakK s3blKa s
NOCTPOEHUS] MAaTeMaTHUYECKUX MOJENe, OMHUCaHus TPOLECCOB U  SIBICHUUN
peanbHOro Mupa. B 3amaun o0ydenus anreOpe BXOAAT TaKxKe JlajbHEHIIee pa3BUTHE
ITOPUTMHUYECKOI'0 MBIIUICHUSI, HEOOXOJUMOT0, B YACTHOCTH, JUIsl OCBOCHHS Kypca
UHPOpPMATUKK, W  OBJIAJICHUE  HAaBbIKAMU  JIEAYKTUBHBIX  PAaCCYyKICHUMU.
[IpeoOpa3zoBaHue CUMBOIBHBIX (OPM CIIOCOOCTBYET Ppa3BUTHIO BOOOpaXKeHUS,
CIIOCOOHOCTEM K MaTEMaTUYECKOMY TBOPUECTBY.

Conepxanne (pyHKIIMOHATBHO-TpAUIECKON JIMHUU HAIIEICHO Ha MOJIyYCHUE
Oo0y4aromMMHUCs 3HaHUN O (PYHKLIMSAX KaK Ba)KHEHIEeW MaTeMaTHU4ecKOM MOJENu
JUTSL OMMCAHUs M UCCIIEA0BaHUS pa3HOOOPA3HBIX MPOLECCOB U SBJICHUN B IPUPOAE U
obmiectse. M3yuenue MmaTepuasna cnocoOCTBYET pa3BUTHUIO Y O0yUAIOIINXCS YMEHUS
UCIIOJIb30BaTh pA3JINYHbIE BBIPAZUTENBbHBIE CPEICTBA S3bIKA MAaTEMaTUKU —
CJIIOBECHbIE, CHMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (OpMUpOBaAHHUE
NPEICTaBIIEHUN O POJIM MATEMATHKU B PA3BUTUH [IUBUWJIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax wu3ydaercs Y4eOHBIH Kypc
«Anrebpa», KOTOPHIA BKIIIOYACT CIEAYIOLIME OCHOBHBIE pa3fieiibl COACpPKAHMS:
«Yucna u BBIUKCIEHUN», «ANTreOpandecKkue BBIPAKEHUS», «YPaBHEHUS W
HEpaBEHCTBa», «DYHKIIUN.

Ha u3zydyenune yuebHoro kypca «Anredpa» orsonurcsa 306 gacos: B 7 kitacce —
102 4gaca (3 yaca B Hegento), B 8 kinacce — 102 gaca (3 yaca B HeAeno), B 9 kiacce
— 102 4gaca (3 gaca B HeZIelIO).



COILEPKAHUE OBYYEHUA
7 KIIACC

Yucsa 1 BBIYMCICHUSA

JlpoOu OOBIKHOBEHHBIE W JIECSATUYHBIC, TIEPEXOJ]l OT OJHON (POpMBI 3arnucu
npobeit k apyroi. IloHATHMe palMOHAIBHOIO 4YHCIA, 3allkiCh, CpPaBHEHMUE,
YHOPSIIOYMBAHUE  PAIlMOHANIBHBIX  uucen. ApudmeTudyeckue JIEUCTBUA €
palMoOHAIBLHBIMM YKClIaMu. PenieHne 3aay U3 peajibHOM MPAKTUKKA HA 4acTH, Ha
JIPOOH.

CreneHb C HaTypaJibHBIM T[IOKa3aTeNeM: OmpeleleHue, npeodpa3oBaHue
BBIPOKCHUN HA OCHOBE ONPEIEICHUs, 3aUCh O0NbuX yncen. [IponenTsl, 3anuch
MPOILICHTOB B BUJE APOOU U JpoOU B BHJE MPOIEHTOB. Tpu OCHOBHBIC 3aJja4M Ha
MPOLIEHTHI, PEHICHUE 3a7a4 U3 PEaIbHON IPAKTUKHU.

[IpumeHeHne TPU3HAKOB  JIEIUMOCTH, DPA3JIOKEHUE HA  MHOXKUTEIH
HaTypaJIbHbBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4Yucjle TpsiMas ©  oOpaTHas
IPOMOPLUHUOHATBHOCTH.

AnreOpanyeckue BbIpPasKeHUSs

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAKEHUS C IEPpEMEHHOMN. JlomycTUMBIE
3HAYEHUS NepeMeHHbIX. [IpeacTaBieHne 3aBUCUMOCTH MEXAY BETMUMHAMU B BUJIE
dbopmynbl. Beraucnenus no gpopmynam. [IpeodbpazoBanue OyKBEHHBIX BBIPAKEHUMH,
TOXXKJIGCTBEHHO pAaBHBIE BBIPAKCHHs, TpaBWIa MPEeoOpa3oBaHUS CyMM U
IPOU3BEICHU N, TPaBUJIa PACKPBITUS CKOOOK U MPUBEIEHUS MOJOOHBIX CllaraeMbIX.

CBoIICTBa CTENEHU C HATYPAJIBHBIM MOKA3aTEIIEM.

OnHowieHbl U MHOrowieHbl. CreneHs MHOrowieHa. ClioeHue, BhIUUTAHUE,
YMHOKE€HUE MHOTOWIEHOB. POPMYIIbl COKPAIIEHHOT O YMHOXKEHHUS: KBAJIPAaT CYMMBI
Y KBaJpat pazHoctu. @opmyiia pa3HOCTH KBaJIpaToB. PaszinoxkeHne MHOrOWIEHOB Ha
MHOUTENH.

YpaBHeHHUs] U HEPABEHCTBA

VYpaBHeHHEe, KOpPEHb YpaBHEHUS, MpaBWiia MpPeoOpa3oBaHUs ypaBHEHHS,
PaBHOCUJIBHOCTb YPABHEHUU.

JluHelHOEe ypaBHEHUE C OJHOM IMEPEMEHHOW, YHWCIO KOPHEH JIMHEWHOTO
YpaBHEHHS], pEIIEHUE JIMHEHHBIX ypaBHEHUN. COCTaBIIEHUE YPaBHEHU IO YCIOBUIO
3agauu. Penienre TeKCTOBBIX 3a/1a4 ¢ MOMOILbIO YPaBHEHUM.

JIuneliHoe ypaBHEHHE C JIByMsI TIEPEMEHHBIMU U €ro Tpaduk. CucreMa IBYX
JMHEWHBIX YPaBHEHU C JBYMs NEPEMEHHbIMU. PelieHue cucteM ypaBHEHUM
Croco0OM MoACTaHOBKU. [IpuMepsI peneHnst TEKCTOBBIX 3a4a4 C IIOMOIIBIO0 CUCTEM
YPaBHEHHM.

DOyHKIUU



Koopnunara Touku Ha npsimoil. HuciaoBble mpomMexyTku. Pacctosinue Mexay
JIBYMSI TOUKaMH KOOPAMHATHOU MPSMOH.

[IpssmoyronbHast cuctema koopauHat, ocu OX u Oy. AGcuucca U opJuHaTa
TOYKHM Ha KOOPJAMHATHOM 1uiockocTu. [IpumMepsl rpadukoB, 3agaHHbIX (HOpMyIaMu.
Urenue rpadukoB peabHbIX 3aBUcUMOcTel. [lonstue pynkuun. I'paduk GpyHKIMH.
CaotictBa ¢yukuuii. Jluneitnas gynkius, e€ rpadux. I'paduk byHkuuu y = [x|.
I'paduueckoe penieHne TMHEHHBIX YpaBHEHUH U CUCTEM JIMHEWHBIX YPaBHECHUN.

8 KVIACC

Yuca 1 BBIYMCTICHUSA

KBampaTtueiii kopenb u3 uucna. IloHsatne 00 uUpPpalMOHAIBHOM YHUCIHE.
JecsaTuunble TpUOTMKEHUS UPPAIIMOHANIbHBIX yucen. CBoiicTBa apuMeTUIeCKuX
KBaJpaTHBIX KOPHEN U UX MPUMEHEHUE K MPEeoOPa30BAHUIO YHUCIOBBIX BhIpaKEeHUN
Y BBIYUCIIEHUSAM. [[elicTBUTEIbHBIE YUCIIA.

CreneHb C 1ENbIM MOKa3zaTeneM U €€ cBorcTBa. CTaHaapTHAs 3alKUCh YUCTA.

AnredOpanyecKkue BbIpPasKeHU

KBanpaTHbIil TpEXUIEH, pa3IOAKEHUE KBAIPATHOTO TPEXUIIEHA HA MHOKUTEH.

AnreOpanueckass ApoOb. (OCHOBHOE CBOWMCTBO aireOpandeckoil apoowu.
Crnoxenue, BBIYUTAHHE, YMHOXEHHE, JelIeHHE aireOpandeckux ApoOei.
PanonanbHbie BRIpOXKEHUS U UX TpeoOpa3oBaHue.

YpaBHeHHsI 1 HEPABEHCTBA

KBanpatHoe ypaBHeHue, (hopmylia KOpHEH KBaipaTHOTO ypaBHEeHUs. Teopema
Buera. Pemienue ypaBHEHMH, CBOJAIIMXCS K JIMHEWHBIM W KBAaJPAaTHBIM.
[Ipocreiiiue ApoOHO-parMOHAIbHBIC YPaBHEHUS.

I'paduueckas uHTEepripeTanysi ypaBHEHUM C JBYMs MEPEMEHHBIMU U CUCTEM
JVMHEWHBIX YPAaBHEHUM C JByMs NEpPEMEHHbIMU. [IpuMmepsl pelieHus Cucrtem
HEJIMHENHBIX YPABHEHUH C IBYMS [IEPEMEHHBIMMU.

Pelriienne TEKCTOBBIX 3a/1a4 alNreOpandyecKuM CrocoOoM.

Hucnosble HEpABEHCTBA U UX CBoWcTBA. HepaBeHCTBO ¢ OMHOM NEPEMEHHOM.
PaBHOCWIIBHOCTE HepaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTembl JIMHEHHBIX HEPABEHCTB C OJJHOM MTEPEMEHHOM.

DOyHKIUU

[Tonstue pynkiuu. O61aCTh ONMPEASICHUS 1 MHOKECTBO 3HaYEHUHN (PYHKITUH.
Crnoco0sI 3a71aHUs PYHKIIAM.

I'padpux ¢dynkuuu. Urenune coilcTB (yHKkuuu no €€ rpaduky. IIpumepsr
rpa@uKoB GYHKIHA, OTPAXKAIOIIUX PEATbHBIE TIPOIIECCHI.



OyHKIMM, OINUCHIBAIOIINE TIPAMYID M OOpaTHYI MPONOPIHMOHAIBHBIC
3aBrcuMocty, ux rpadukn. Oyukmun Y = X%,y = X8, y = \x, y=|x|. [paduaeckoe
pEllIEHUE YPAaBHEHUM U CUCTEM YPABHECHUN.

9 KIIACC

Yucsa 1 BBIYMCICHUSA

PanmonanbHbie yuMciia, uppalMoHaIbHbIE YUCIIA, KOHEYHbIE U OCCKOHEUHbIE
JeCATUIHBIC ApoOr. MHOXKECTBO JIEHUCTBUTEIBHBIX YUCEN, JCHCTBUTEIBHBIC YHCIIA
KaKk OECKOHEYHBIC JeCATUYHBIC aApoOW. B3amMHO OFHO3HAYHOE COOTBETCTBHE
MEXKIY MHOKECTBOM JIEMCTBUTENBHBIX YUCET U KOOPAUHATHOU IIPSMOM.

CpaBHeHUE JIEWCTBUTENBHBIX 4HCEN, apuPMETHYECKHUE JEUCTBUS C
JEACTBUTEIIbHBIMUA YHUCIIAMU.

Pa3mepbl 0OOBEKTOB OKpPYXAIOLIEr0 MHpA, JIUTEIBHOCTh IPOLECCOB B
OKPY’KaroIIEM MHpE.

[TpubnmxénHoe 3HAaYEHUE BEIMYMHBI, TOYHOCTh TpuOImxkeHusi. OKpyrieHue
yucel. [Ipuknaka u oLeHKa pe3yabTaToB BEIYMCICHUM.

YpaBHeHUs] H HEPAaBEHCTBA

JIunennoe ypaBHeHue. PenieHne ypaBHEHUM, CBOISIIUXCS K IUHEUHBIM.

KBanparnoe ypaBHeHue. Penienne ypaBHEHUH, CBOASIIMXCA K KBaJIpPaTHBIM.
bukBanparnoe ypaBHeHue. [Ipumepsl pelieHus ypaBHEHUNA TPETbEW U YETBEPTOU
CTETICHEN Pa3JI0KEHUEM HA MHOKUTENU.

Pemenue npoOHO-pallOHAIBHBIX YpaBHEHMH. PerieHue TEKCTOBBIX 3ajaad
anreOpandecKuM METOIOM.

VYpaBHeHue ¢ AByMsS NEpEeMEHHBIMH M €ro rpaduk. Pemienne cuctem aByX
JIMHEWHBIX YPaBHEHUH C IByMs [IEPEMEHHBIMU. Pemenne cucrem IByX ypaBHEHHUI,
OJIHO M3 KOTOpPBIX JIMHEHHOe, a Jpyroe — BTOpoil creneHu. ['paduueckas
VHTEPIPETALUS CUCTEMBI YPABHEHUH C JIByMSl [IEPEMEHHBIMM.

Peliiennie TEKCTOBBIX 3a/1a4 aNreOpandyeckKuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienre nMHENHBIX HEPAaBEHCTB C OAHOM IlepeMeHHOM. Pemienue cucrem
JIMHEWHBIX HEPABEHCTB C OAHOM IiepemMeHHOW. KBaapaTHele HepaBeHCTBaA.
I'paduueckass wuHTEpHperanysi HEPABEHCTB M CHUCTEM HEPaBEHCTB C JBYMS
MepEMEHHBIMM.

DyHKUNHA

KBagparnunas ¢ynkuusa, e€ rpadpuk u cBoiictBa. Ilapa®ona, KoopauHATHI
BEPIIUHBI TapaboIIbl, 0OCh CAMMETPUH MapaOOJIbI.

Ipadukn byrxmmii: y = kx, y = kx + b, y=k/x, y=x3, y =Vx, y = [x| , 1 ux
CBONCTBA.



YucaoBble M0CJIe10BATEILHOCTH M MPOIPECCHH

[loHATHE YHCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHHUE IOCIEI0BATEIBHOCTH
pPEKYppEeHTHOH (opMyioi U (popmyIioil N-ro wieHa.

Apudmernueckas U reomerpuueckas mnporpeccud. dopmynbl N-TO 4YiieHa
apu(PpMETUYECKON 1 TeOMETPUUECKON MPOrpecCcuil, CyMMbI IEPBBIX N YJICHOB.

N3o0pakeHne YIeHOB apu(PMETUYECKON U TEOMETPHUYECKOW Mporpeccuit
TOYKAMU HAa KOOPAWHATHOM IIJIOCKOCTH. JIMHEWHBIN M AKCIIOHEHUMAIbHBINA POCT.
CI10XHBIE IPOLIEHTBI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOT'PAMMBbI
YUYEBHOI'O KYPCA «AJIT'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MPOrpamMMbl y4eOHOro Kypca
«Anredpay» XapakTepu3yrTCs:

1) matpuoTHYecKoe BOCIMTAHHE:

IPOSBIICHUEM MHTEpeca K MPOLUIOMY M  HACTOSIIEMY POCCHICKOM
MaTEMaTUKH, LEHHOCTHBIM OTHOUIEHHWEM K  JIOCTH)KEHHUSIM  POCCUHCKHX
MAaTE€MATUKOB W POCCUMCKOW MAaTeMaTU4YECKOW WIIKOJIbI, K MCIOJIb30BAHUIO JTHUX
JOCTMKEHUH B IPYTUX HAYKaxX U MPUKIAAHBIX chepax;

2) rpaxIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJTHEHUIO O0S3aHHOCTEN I'pa)kIaHWHA U pealu3ali ero
opaB, MPEJACTAaBIEHUEM O MaTEeMAaTHYECKUX OCHOBaX (PYHKUMOHUPOBAHMS
pPa3IMYHBIX CTPYKTYp, SIBIEHUH, MPOLEAYp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKJICHUIO STUYECKUX MPOOJIEM, CBA3aHHBIX
C NPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KEHHII HAayKH, OCO3HAHMEM Ba)XKHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIHUIIOB B IEATEIBHOCTH YUYEHOTO;

3) TpyaAoBOe BOCIMTAHHUE:

YCTAHOBKON Ha AakKTHBHOE YYacTHE€ B PpEUICHUM MPAKTUYECKUX 3a/ad
MaTEMaTUYECKON HANpPaBICHHOCTH, OCO3HAHWEM BAXKHOCTHM MaTEMaTUYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHMHM BCEHM JKM3HU Il yCHEIHOM NpodeccHOHaIbHOM
JESITENbHOCTH M Pa3BUTHUEM HEOOXOAUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
OCTPOEHUEM MHAMBUIYaJIbHON TPAeKTOpUU 00pa30BaHUs U KU3HEHHBIX IUJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTMYeCKOe BOCTIMTAHME:

CHOCOOHOCTBIO K HOMOLMOHAJIBHOMY M  AICTETUYECKOMY BOCIPHUSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3ajJlad, pEIICHUH, PacCYKIEHUH, YMEHUIO BUJETbH
MaTEMATHYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTalMell B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IpeaCcCTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, MPUPOJIbI U
oOuiecTBa, MOHMMAaHMEM MAaTEMaTHUYECKOM HAyKHM Kak cgepbl 4YeI0BEeYeCKON
NEATENbHOCTH, JTANOB €€ Pa3sBUTHUS W 3HAYMMOCTH JUISI PA3BUTHS LMBWIM3ALINM,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTH4YeCKOW KYJIbTYpOH KakK CpEACTBOM
NO3HAHUS MHpA, OBJIAJEHUEM IPOCTEUIIMMU HABBIKAMHU MCCIIE0BATEIbCKON
NEATEIBbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GopMHpPOBaAHHME KYJbTYPbl 310POBbS U
IMOLUMOHAJIBHOIO 0JIArONOJIY YU

FOTOBHOCTHIO MPUMEHATh MaTEMAaTHYECKHWE 3HAHUS B HMHTEpPECAX CBOErO
37I0POBbS, BEAEHUS  3J0pPOBOro  oOpa3za KU3HU  (3I0pOBOE€  MHUTAHUE,
cOalaHCUPOBAHHBIM pPEXUM 3aHATUM M OTIbIXa, peryispHas ¢usndeckas
aKTUBHOCTBH ), CPOPMUPOBAHHOCTHIO HABBIKA pe(PIIEKCUH, TPU3HAHUEM CBOETO ITpaBa
Ha OIMHMOKY M TaKOT'0 )K€ IpaBa JAPYroro 4ejI0BeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHMEHTAIIMEN HAa MPUMEHEHUE MAaTEMATUYECKUX 3HAHUH ISl PEIICHUs 3a/1a4 B
00J1acTH COXPAaHHOCTH OKPYIKAOIIEH Cpelpl, IUTAaHUPOBAHUS IMOCTYIIKOB M OLICHKH
HX BO3MOJKHBIX MOCJIEACTBUH I OKPYKAIOIIEH Cpebl, 0CO3HAHUEM TJI00aTbHOIO
XapakTepa SKOJOTMUYECKUX TTPOOJIeM U IMyTel UX PEIICHUs;

8) ajanTanus K M3MEHAWIIMMCS YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpenbl:

FOTOBHOCTBIO K JECHUCTBUSIM B YCIIOBUSIX HEONPEACIEHHOCTH, IOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHCIIE
YMEHUE YYUTHCS Yy JPYTrux JIOJIeH, MpUoOpeTaTh B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKK M KOMIIETCHIIMU U3 OIbITA JIPYTHX;

HEOOXOAUMOCThIO B (DOPMUPOBAHMU HOBBIX 3HAHHUM, B TOM YHCIIE
dbopMyIUpoOBaTh UJEH, MIOHATHS, TUTIOTE3bl 00 O0BEKTAX U SABJICHUSIX, B TOM YHCIIC
paHee HEW3BECTHBIX, OCO3HaBaTh JeMUIIMTBI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIlMIO, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIONIUN KOHTPMEp, KOPPEKTHUPOBATH
NPUHUMAEeMbIC peIIeHUus U JeHCTBUS, (OPMYJIHUPOBATh M OIEHUBATh PUCKU U
MOCJICICTBUSA, (POPMHUPOBATH OIIBIT.

METAIIPE/IMETHBIE PE3VJIBTATHI
Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

Ba3oBble Jjoruueckue JelcTBUA:

e BBIABIIATHh U XaPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKKA MATEMATUICCKUX
OOBEKTOB, TOHATUH, OTHONIEHWH MEXKIy TOHATHAMH, (OPMYITHUPOBATH
OlpenesieHsl TMOHATHW, YCTaHABIMBAaTh  CYIIECTBEHHBIM  TpHU3HAK
KJaccu(uKaIuy, OCHOBAaHUA i OOOOIICHWS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJTH3A;

e BOCIpPUHUMATh, (opMynupoBaTh W  MPEOOPa3OBBIBATH  CYKICHHS:
YTBEpIUTEIbHBIC W OTpPHUIIATENIBbHBIC, €IWHUYHBIC, YaCTHBICE WM OOIIHE,
YCIIOBHBIE;



BBISIBIISATH ~ MAaTEMAaTHYCCKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M |
NpOTUBOpEYHsT B (aKkTax, JAHHBIX, HAONIOJACHUSAX W YTBEPKICHUSX,
npenjaraTh KPUTEPUU JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEHN U IPOTUBOPEUHIA;
JIeNaTh BBIBOJABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTHUBHBIX H
WHAYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHUH 110 aHAJIOTHH;
pa30upaTh JI0Ka3aTebCTBA MATEMATHUECKUX YTBEPXKIECHUHN (TIPSMbIEC U OT
MPOTHUBHOI0), MPOBOJUTH CAMOCTOATEIHLHO HECIOXKHBIE JOKA3aTeIhCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTPAWBATh APTYMEHTAIIUIO, MPUBOIUTH
MIPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CMOCO0 pelieHuss y4yeOHOW 3amauu (CpaBHUBATH HECKOJBKO
BApUAHTOB peIICHUs, BBHIOMpaTh HauboNee MOAXOMSIIMUA ¢ YIETOM
CaMOCTOSITCIILHO BBIJICJICHHBIX KPUTEPHER).

Ba3oBblie ucciiegoBarejabcKye 1eMCTBUA .

MCIOJIb30BaTh BOMPOCKHI KaK MCCJENOBATEIbCKUM MHCTPYMEHT MO3HAHMS,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIONIHE MPOTUBOpPEUUE, MpoOIemMy,
CaMOCTOSITEJIbHO yCTaHABIMBaTh HKCKOMOE U JaHHOE, (POpMHUPOBATH
TUIOTE3Y, apTyMEHTUPOBATH CBOIO TO3UIUIO, MHEHHE;

MPOBOJUTH IO CaMOCTOSITEIbHO COCTABJICHHOMY IUIaHY HECJIOMXKHBIM
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIET0BAHUE IO YCTAHOBIEHUIO OCOOEHHOCTEN
MaTeMaTUYECKOro 00HEKTa, 3aBUCUMOCTEN 00BbEKTOB MEKy COOOMH;
CaMOCTOSITEIBHO (POpMYyITUPOBATH 00OOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
MPOBENEHHOTO HAOJIOJCHUS, MCCIENOBAHMS, OLIEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 000OIIEHUIA;

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE TIPOIECCa, a TaKKe BBIIBUTAThH
MPEATNOIO0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmei:

BBISIBJISITH HEJOCTATOYHOCTh W M30BITOYHOCTh MH(OpPMAIMH, JAHHBIX,
HEOOXOAMMBIX JIJISl PEIICHHS 3a/1a4H;

BBIOMpATh, AHAIM3UPOBATh, CHUCTEMATHU3UPOBATh W HMHTEPIPETUPOBATH
uH(GOPMAITUIO PA3TUIHBIX BUIAOB U (JOPM MIPEICTABICHHUS;

BbIOMpaTh (OpMy TMpeACTaBICHHS HH(DOpMAUUMU U WLIIOCTPUPOBATH
peliaeMble 3aJayd CXE€MaMM, JuarpaMMaMd, HHOW Tpadukoil U ux
KOMOHMHAIIUSIMU,

OLIEHUBATh HAAEKHOCTh WHGOPMALMU MO KPUTEPUSM, MPEAJIOKEHHBIM
YUUTENNEeM WiIH cPOPMYITUPOBAHHBIM CAMOCTOSITENBHO.

KomMMyHHMKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE ACHCTBHSA:

BOCIIPUHUMATH U POPMYIIUPOBATH CYXKIEHUS B COOTBETCTBUH C YCIOBUSIMU
U MeJIIMH OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY 3PECHHUS



B YCTHBIX U MUCHBMEHHBIX TEKCTaxX, JaBaTh MOSCHEHHS IO XOAY PEIICHHS
3a/1a4l, KOMMEHTUPOBATh MMOJIYyYECHHBIN pE3yJIbTarT;

e B X0J€ O0CYXKIEHHs 3a7aBaTh BOIPOCHI 0 CYIIECTBY 00CYKIaeMON TEMBI,
npo0JIeMbl, perIaeMoil 3a1a4u, BbICKa3bIBaTh UEH, HAIICJICHHbIE HA MTOUCK
pElIeHUs], COIMOCTaBJISITh CBOU CYXJCHUS C CYXICHUSIMHU JPYTrUX
YYaCTHUKOB JHaJiora, OOHApY>XMBATh PA3IMYUe U CXOJICTBO IO3UIIMH, B
KOPPEKTHOU popme hopMyIUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKEHUS;

e TMpPEACTABIATh  PE3YNbTAThl  pEIIeHHs  3aJayd,  JIKCIIEPUMEHTA,
UCCJIeIOBaHUs, MPOEKTA, CAMOCTOSTENBHO BHIOUPATh (POPMAT BHICTYIUICHUS
¢ y4€ToM 3aja4 MPE3eHTAIUU U OCOOEHHOCTEN ayJUTOPHUH;

e TMOHHMMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMaHAHON ¥ MHIUBUAYAIbHOM
paboTHI MPHU pPElICHUN YUEOHBIX MaTEMaTHUECKUX 3a7aY;

e TMPHUHUMATH LIEJIb COBMECTHOM JEATEIbHOCTH, MNIAHUPOBATh OPTaHU3ALUIO
COBMECTHOM paloThl, pachpenensTb BUAb paldoT, JIOroBapuUBaThHCH,
00CYXXIIaTh MPOIECC U Pe3yabTaT pabOThI, 0000IaTh MHEHHS HECKOJIBKHIX
JIIO/ICH;

e yYacTBOBaTh B TpyHmoBbIX ¢opmax padboTel (00CYyKaeHHs, OOMEeH
MHEHUSMH, MO3TOBBIC IITYPMBI M IPYTHE), BHIOIHITH CBOIO 4aCTh PaOOThHI
U KOOPJWHHUPOBATH CBOM JEHUCTBUSI C JPYTMMHM 4YiI€HAMU KOMaHJbI,
OLICHMBATh KAa4ECTBO CBOETO BKJIaJa B OOUIMN MPOIYKT MO KPUTEPUSM,
c(hOpMYIMPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBHUS.

PeryisiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiicCTBUSA
Camoopranusanus:

e CaMOCTOSITEJIbHO COCTaBJIATH IUIAH, aJITOPUTM PEIICHMs 3aJauu (WU €ro
4acTh), BIOMpATh CIOCOO0 pEeHIeHUsl ¢ YYETOM HUMEIOLIUXCS PECypcoB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh W KOPPEKTHPOBATH
BapHAaHThI PEHICHU ¢ y4€TOM HOBOM MH(pOpMaLIUH.

CaMOKOHTPOJIb, SMOLUMOHAJILHbI NHTEJJIEKT:

e BIIQJIETh CIOCOOAMM CAaMOTIPOBEPKU, CAMOKOHTPOJIS MPOIEcca U pe3ysIbTaTa
pELIeHHs] MAaTEMaTHYECKOM 3aa4H;

e TMPEIBUACTH TPYAHOCTH, KOTOPHIE MOT'YT BOSHUKHYTb IIPU PEIICHUU 3aa4H,
BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB,
HaWJEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBUE PE3YJIbTaTa JEATEIbHOCTU MOCTABICHHOM LIENH U
YCJIOBUSIM, OOBSCHSTH MPUYUHBI JOCTHXKEHUS WIM HEAOCTHXKCHUS LIEIIH,
HAXOJUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJIbTATHI



K xoHmy oOyuenuss B 7 kJacce OOYYaIOIIMICS TOJYYHUT CICAYIOIIUE
IIPEAMETHBIE PE3YIbTATHI:

Yucsa 1 BBIYUCJICHUS

BrinonusaTh, coueras yYCTHbIE W MHUCbMEHHBIE TMPUEMBI, apuPMETHUYECKUE
JENUCTBUS C pallMOHAILHBIMU YUCJIAMHU.

Haxonute 3Ha4YeHWS YUCIOBBIX BBIPAKEHHM, MPUMEHSTH pPa3HOOOpa3HbIE
CIOCOOBI ¥ MPUEMBI BBIYUCIICHUS 3HAYCHUH JPOOHBIX BBIPAKEHUU, COIEPKAITUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexoauTs OT onHOM (HhOPMBI 3aMKMCH YUCEN K JAPYroi (mpeodpa3oBhIBATH
JECATUYHYIO P00 B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU
B OCCKOHCUHYIO JICCATUYHYIO TPOOB).

CpaBHUBATH U YIOPSOUYMBATH PAIMOHAIIBHBIC YUCIIA.

Okpyradars yucna.

BbBINOAHATS NPUKHUIIKY U OLEHKY PE3YyJIbTaTa BIYMCICHHUH, OLIEHKY 3HaUYCHUI
YUCJIOBBIX BbIpAXKEHUW. BBIMOMHATH AEHCTBUS CO CTENMEHSIMU C HATypajJbHBIMU
MOKAa3aTEeIISIMH.

[IprMeHATh NPU3HAKK IETUMOCTH, PA3JIOKEHNE HA MHOKHUTEIIN HATYPAJIbHBIX
yucen.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIE 3aJ]a4M, CBSI3aHHBIE C OTHOIIEHUEM
BEJIMYUH, MPONOPLUUOHATIBHOCTBIO BEJIIMYUH, TMPOIEHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl PELICHHs 3aad ¢ Yy4ETOM OTPAaHUYEHHUH, CBS3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaEMbIX 0ObEKTOB.

AuredpanvecKkue BbIPaKeHUsI

Hcnonws3oBaTh anredbpanyeckyro TEPMUHOJIIOTHIO U CUMBOJIMKY, IPUMEHSATH €€
B IIPOLIECCE OCBOEHUS yUeOHOTO MaTepuara.

Haxonute 3HaueHUs: OYKBEHHBIX BBIPQKCHHM TPH 3aJIaHHBIX 3HAYEHUSX
MEPEMEHHBIX.

BrinonuaTe npeodpa3zoBaHus 11E710T0 BEIPaXKEHUSI B MHOTOWICH MPUBEICHUEM
MOJIOOHBIX CJIaraeMbIX, PACKPHITHEM CKOOOK.

BbINoOAHAT yMHOXKEHHE OJIHOWIEHA HAa MHOTOYJIEH M MHOrOWieHa Ha
MHOT'OYJIEH, TPUMEHATH (POPMYJIbI KBaJpaTa CyMMbI M KBaJIpaTa pa3HOCTH.

OcCymiecTBIATh Pa3IOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C TMOMOUIBIO
BBIHECEHUS 32 CKOOKHU O0IIeT0 MHOKUTEISI, TPYIITUPOBKH ClIaraeMbIX, IPUMEHEHUS
dbopMynT COKpanEHHOTO YMHOKEHUS.

[IpumensTh npeoOpa3oBaHUsi MHOTOWICHOB ISl PEIICHUS Pa3IUYHbIX 3a]a4
U3 MaTEMaTUKHU, CMEXHBIX MPEIMETOB, U3 PEANbHON NPAKTUKH.

Hcnonp3oBaTh CBOMCTBA CTENEHEM C HATYPAJIbHBIMU IIOKA3aTEISIMM IS
npeoOpa3oBaHUs BBIPAKCHHIM.

YpaBHeHUs] U HEPABEHCTBA



Pemars nuHEHHBIE ypaBHEHUS C OJHOW IIEPEMEHHOM, NMPUMEHSAS IpaBuUia
nepexo/ia OT UCXOJHOrO YPaBHEHUS! K PaBHOCUIBHOMY emy. IIpoBepsTh, sBisgeTcs
JIX YMCJIO KOPHEM YPaBHEHMUS.

[IpumensaTh rpaduueckre METO bl IPU PELICHUH JIMHEUHBIX YPaBHEHUI U HX
CUCTEM.

[TonGupare mnpuMepbl Map 4YHUCEN, SBISIOMIUXCS pPEIIeHUEM JUHEHHOro
YPaBHEHUS C ABYMs IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOM TNIOCKOCTH IpaUK JMHEHHOTO YPAaBHEHUS C IBYMS
epeMEHHBIMH, MOJIb3YSICh TpaUKOM, MPUBOAUTH IPUMEPHI PELICHUSI YPABHEHUSI.

Pemate cucremsl 1ByX JIMHEWHBIX YPAaBHEHUH C ABYMsI IIEPEMEHHBIMU, B TOM
qucIie Tpa@uIecKu.

CocraBnaTe M pemiaTh JIMHEMHOE YPaBHEHME WM CUCTEMY JIMHEHHBIX
YPAaBHEHHUM I10 YCIOBUIO 3aa4H, HHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a4M MOJTYyYECHHBIN pe3yJIbTar.

DOyHKUNHA

N300paxath Ha KOOPAMHATHOW MPSAMOI TOYKH, COOTBETCTBYIOIIME 33JaHHBIM
KOOpJAMHATaM, JIy4d, OTPE3KH, NHTEPBAJIbI, 3aIIMChIBATh YHCIIOBbIE IPOMEKYTKH Ha
anredpandecKkoM Si3bIKe.

OTmeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAMHATAM,
CTpOUTh rpaduky TUHEHHBIX GyHKUUNA. CTpouTh rpaduk GyHKUIUU Y = [X|.

OnuceiBaTh € MOMOIIBIO (YHKIMUNA W3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BPEMSA, pPACCTOSHME, I1I€HA, KOJIMYECTBO, CTOMMOCTS,
IPOU3BOJUTEIBHOCTD, BPEMsI, 00BEM paOOTHI.

Haxonute 3HaueHne QyHKIMH MO 3HAYECHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuid cnocod MpeACTaBICHHUS W aHalu3a WHGOpMaIUH,
U3BJIEKaTh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPAPHUKOB PEaJIbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K koHmy oOyuenus B 8 kJiacce OOyYaromMiiCS TOJYYHUT CIEAYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Yucia 1 BHIYMCICHUA

Hcnonp30BaTh HaydajgbHBIE MPEIACTABICHHUS O MHOXKECTBE JIEHCTBUTEIBHBIX
YuCell JUIsl CPAaBHEHMSI, OKPYTJIEHUSI U BBIUMCIECHUHN, N300paxaTh JIEUCTBUTEIbHbBIC
yycia TOYKaMy Ha KOOPAUHATHOW MPSIMOM.

[IpumenaTs moHATHE apU(METHYECKOr0 KBaAPATHOTO KOPHs, HaXOAWTH
KBaJIpaTHbIE KOPHHU, UCHOJIb3Ysl MPU HEOOXOAMMOCTU KaJIbKYJATOP, BBINOIHATH
npeoOpa3oBaHusl BBIPAKEHUHM, COAEpPKAIIMX KBaJApaTHbIE KOPHHU, HCIOJb3Ys
CBOMCTBA KOPHEMN.

Hcnonp30BaTh 3amucu OOJIBIIUX W MaJbIX YHCEN C MOMOIIBIO JECATHUHBIX
npoOeii u crenexeit uucia 10.



AureOpanyeckue BbIpaKeHUs

[IpumeHATr NOHATHE CTENEHW C LEIbIM  II0KA3aTelleM, BBIIOJIHATH
npeoOpa3oBaHus BEIPAKEHUM, COEPKAIINX CTEIEHH C IIEJIBIM MTOKa3aTeNIeM.

BbINoaHATH TOXKAECTBEHHBIE MPEOOPA30BAHUS PAIMOHATBHBIX BBIPAKEHUMN HA
OCHOBE MPaBUJI ICUCTBUI Ha/Jl MHOTOYWIEHAMH U aJIr€OpanyecKUMHU IPOOSIMHU.

PacknanpiBaTh KBaIpaTHbIM TPEXUWICH HA MHOKUTEIIH.

[TpumensaTs mpeodpa3oBaHus BEIPAKCHUN JIs1 PEIICHUS Pa3IUYHBIX 3a/1a4 U3
MAaTeMaTHUKH, CMEXKHBIX TPEAMETOB, U3 PEATbHOMN MTPAKTUKHU.

YpaBHeHUs] U HEPABEHCTBA

Pemate nuHENHBbIE, KBaJpaTHbIE YPAaBHEHUS U PAaLMOHAJIbHBIC YPaBHEHUS,
CBOJAIIMECA K HUM, CUCTEMBI IBYX YPABHEHUH C JIByMSI IEPEMEHHBIMHU.

[IpoBoauTh NpocTENIIne UCCIIEA0BAHU YPABHEHUM U CUCTEM YPaBHEHUH, B
TOM YHUCJE C MIPUMEHEHUEM rpaduuecKuX MpecTaBieHuid (yCTaHaBlIMBaTh, UMEET
JM ypaBHEHUE WIM CUCTEMA YPABHEHUN DPEUICHHUs, €CJIIM UMEET, TO CKOJbKO, U
nmpoyee).

[lepexoguTe OT cilOBECHON (OPMYIMPOBKHM 3a1adu K €€ anreOpandeckoi
MOJEIM C IIOMOLIBK) COCTABJICHUS YPAaBHEHUS WM CHUCTEMBl YPaBHEHU,
VHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4M ITOJIYYEHHBINA PE3yJIbTAaT.

[IprmMeHATh CBOKMCTBA YMCIOBBIX HEPABEHCTB I CPABHEHUSI, OLICHKH, PEIIATh
JMHEHHbIC HEPABEHCTBA C OJTHOM NIEPEMEHHON U UX CUCTEMBI, 1aBaTh rpayuuecKyto
WUTIOCTPALMIO MHOYKECTBA PELICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUNHA

[Tonumate ¥ UCHONB30BaTh (YHKIIMOHAJIbHBIE MOHSATUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUEHMsI), ONPEAENITh 3HaueHHe (YHKIMH O 3HAYEHUIO
aprymeHTa, orpeieNaTh CBOMCTBA PYHKIUU 0 €€ rpaduKy.

Crtpoutsb rpaduku deMeHTapHBIX QYHKIIUNA BH/IA:

y=k/x, y=x%y=x3y=|x|, y =X, OIIHCHIBATH CBOICTBA YHCIOBOI (HyHKIUHN
1o e¢ rpaduky.

K xoHiy obyuenus B 9 kJjacce o0Oy4arouuics TMOMYYUT ClEAYIOLINE
MIPEAMETHBIE PE3YIIbTATHI:

Yucia 1 BIYMCICHUSA

CpaBHUBATH U YNIOPSAAOUYMBATH PALMOHAIBHBIEC U UPPALMOHAIBHBIE YHCIIA.

Brimonusts apudpmMernyeckue qeiHCTBUS C pallMOHAIBHBIMUA YUCIIAMH, COUETast
YCTHBIE W TNACHbMEHHBIE MPUEMBI, BBIIIOIHATH BBIUHUCIECHUS C UPPALUOHAIBHBIMU
YUCIIaAMHU.

Haxonuts 3HaueHus CTENEHEN C EeJIbIMU IMOKA3aTEIsIMU U KOPHEH, BEIYUCIISATh
3HAYEHHUS YUCIIOBBIX BBIPAKCHUM.

OKpyrJisiTh  I€UCTBUTEIBHBIE YHWCIIA, BBINOIHATH MPUKUAKY pe3yjbTara
BBIYMCIICHUH, OLICHKY YUCJIOBBIX BBIPAKCHUMU.



YpaBHeHUS U HEPABEHCTBA

Pemarte nMHENHbIE U KBaJIpaTHBIE YPABHEHHUSI, YPABHEHHU S, CBOASIIMECS K HUM,
npocTeiiue 1poOHO-palMoHaIbHbIE YPABHEHUS.

Pemrate cucrembl NByX JIMHEWHBIX YPAaBHEHUM C ABYMS INEPEMEHHBIMU U
CHUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SABJISIETCS JIUHEHUHBIM.

Pemate TekcTOBBIE 3amauM  anreOpaMvyeckuM CHocoOOM € MOMOIIBIO
COCTaBJICHUs YPABHEHUS WJIM CUCTEMBI IBYX YPABHEHUN C JBYMs IIEPEMEHHBIMU.

[IpoBOoauTE MpoCTENIINE UCCIEIOBAHUS YPABHEHUM U CUCTEM YpPAaBHEHWH, B
TOM YHUCJE C IPUMEHEHUEM rpaduuecKuX MpecTaBieHuid (yCTaHaBlIUBaTh, UMEET
JY YpaBHEHHE WM CHUCTEMAa YPAaBHEHUM PEILICHMs, €CIIM UMEET, TO CKOJBKO, U
npoyee).

PemaTte nuHelHbIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paXkaThb
pelIcHNEe HEPAaBEHCTB Ha YMCIOBOM IPSIMOM, 3aIMCBIBATh PEIICHHE C IIOMOLIBIO
CHUMBOJIOB.

Pemarb  cucTeMbl  JIMHEHMHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO, HW300paXkaTb pPEUIEHUE CHUCTEMBI
HEPABEHCTB Ha YKMCIIOBOM MPSMOM, 3alIMCHIBATH PEIICHUE C IIOMOIIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUN PA3JIMYHBIX 33a/1a4.

DOyHKINHA

PacnioznaBate (yHKIMM U3y4eHHBIX BHIOB. [loka3piBaTh CcxeMaTHYECKU

pacIoiokeHNe Ha KOOPAMHATHON TIOCKOCTH TpadukoB GpyHKIM Buga: y = KX, y =
kx +b,y=k/x,y=ax2+bx+c,y=x3,y= Vx, Y = [X|, B 3aBUCHMOCTH OT 3HAYCHHIA
K03 PUIIMEHTOB, ONMUCHIBATH CBOUCTBA (DYHKITHIA.

Crpouth u u300pakaTh CXeMaTHYECKH TpaduKH KBAJAPATUIHBIX (DYHKIUH,
OMUCHIBATh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUM MO UX TrpaduKam.

Pacno3naBaTh kBagpaTuyHyro QyHKIMIO 110 (GOpMyJie, TPUBOIUTH MPUMEPHI
KBaIpaTUYHBIX (YHKIUNA U3 peabHOM KU3HU, PU3UKHU, TEOMETPHH.

Yucii0BbIe MOCEA0BATEIbHOCTH U MPOrPecCuH

Pacno3naBaTh apupMeTHUECKYIO0 U T€OMETPUUECKYIO IPOTPECCUU NP PA3HBIX
crocobax 3a7aHusl.

BbITIONHATS  BBIYMCIEHHUS C  HCMOJNb30BaHHEM (OpMYJT nN-TO  4jieHa
apu(PpMETHIECKON ¥ TeOMETPHIECKON MPOTrPECCUIl, CYMMBI TIEPBBIX N YJICHOB.

N300paxarh 4Yi€Hbl IOCIEI0BATEIBHOCTH TOYKAMU HA KOOPJAMHATHON
IJIOCKOCTH.

Pematy 3amaum, CBsI3aHHBIE C YUCJIOBBIMHU MOCIEI0BATEIbHOCTSAMHU, B TOM
qrclie 3aJa4d U3 PeaNbHOM JKM3HM (C MCIIOJIb30BAHUEM KaJbKYJIATOpPa, IUPPOBBIX
TEXHOJIOTHI).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

Kosan4yecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne n/m KonTpoabubie | CamocTosiTe/IbHbIE
NMPorpamMMmblI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchl
1 Yucna v BeIUUCIEHUS. PalinoHabHbIE o5 3 4 bu6mmorexa [IOK
qyycia https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
2 AJIrCOpaMeckHe BhIpakeHIs 27 2 4 https://m.edso0.ru/7f415b90
bu6nuoreka [IOK
3 VYpaBHEHUs 1 HEpABEHCTBA 20 2 4 httos://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 K . D 24 2 4
OOPJHHATSL . IpagHIH. DyHKLH https://m.eds00.ru/7f415b90
bubmuorexa [IOK
5 TosTopenye n 0dodmenHe 6 L ! https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10
- 102 10 17
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8 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM (uudposbie)
Ne n/m Kontpoabubie | CamocTosiTe/ibHbIE
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchbl
1 Uwucna u Beruncienus. Ksaaparueie 15 2 5 bu6mmoreka [IOK
KOpHH https://m.edsoo.ru/7f417af8
5 Yucna v Beruncienus. CTemneHs ¢ 7 1 1 but6mmoreka [IOK
[EeJBIM IIOKa3aTeIEM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKue BBIPaKCHHUS. 15 1 5 bu6nuoreka [IOK
AnreGpanueckas Ipoob https://m.edsoo.ru/7f417af8
VYpaBHEHHS U HEPABEHCTBA.
4 Ksanparasie ypaBHenusi. KBagpaTHbIii 20 2 2 bubamorexa [IOK
AP M ' P https://m.edsoo.ru/7f417af8
Tpex4uJieH
VYpaBHeHus U HepaBeHCTBA. CHCTEMBI bu6mmorexa [IOK
) . 13 1 2
YpaBHECHUH https://m.edsoo.ru/7f417af8
6 YpaBHEHUS 1 HEPABEHCTBA. 12 1 5 bu6mmoreka [IOK
Hepasencrtpa https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
! DyHKLH. OCHOBHEIC OHATHS ° 0 1 https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
o Y 1 1
8 yHiun. Hucaosbe GynKimm o https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
9 I1 6 1 1
OBTOpEHHE 1 0000IeHHE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10
- 102 10 15

[NPOIT'PAMME
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9 KVIIACC

KonuyecTBo yacos DJIeKTPOHHBIE
Ne HanmenoBanue pa3iesioB u (uudposbie)
CamocrosiTe/ibHbIE
n/n TeM NMPOrpaMMbl Bcero KonTpoabubie padoThbl 5 o0pa3oBaTesibHbIE
padoThI pecypebi
1 [loBTOpenne marepuana 3a 8§ 7 1
KJ1acc
5 Yucna v BIUUCIIEHHUS. 9 1 1 but6mmoreka [IOK
JleicTBUTEIbHBIC YUCTIA https://m.edsoo.ru/7f419d08
YpaBHEHHUs U HEPABEHCTBA.
3 VYpaBHeHus ¢ 0gHOM 14 1 2 bubmmorexa [IOK
p . A https://m.edsoo.ru/7f419d08
MepeEMEHHON
4 VYpaBHEHUS 1 HEPABEHCTRBA. 14 1 5 bu6nmoreka [IOK
CucremMbl ypaBHEHU https://m.edso0.ru/7f419d08
5 VYpaBHEHUS U HEPABEHCTBA. 16 1 5 bu6mmoreka [JOK
HepaBenctpa https://m.edso0.ru/7f419d08
bubmuoreka [JOK
6 o 1 1 2
YR 0 https://m.edso0.ru/7f419d08
7 YwucioBble OCIIeI0BATEILHOCTH 15 2 2 E’f{?jﬁﬁf&ifﬁﬁ £419408
g [ToBTOpenue, o600mIEeHNE, 11 1 3 bu6mmoreka [IOK
cucreMaTu3anus 3HaHI/H7I 1919999999999999399993999999999939939339939 ) https//m'edsoo'rU/7f419d08
BIIEE KOJIMYECTBO YACOB II
OBbIII O CTBO HACOB I1O0 102 9 14

I[TPOTPAMME
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TIHCTA AT

FOLOUIL
9 KJIACC (
ouoIradD 1 OH IIeKTPOHHbIE '
Ne HaumeHoBaHue pa3iesioB U L (uudposbie)
CamocTosiTeJibHbIE
n/n NMporpaMmmsbl o0pazoBaTe/ibHbIE
padoTbi
pecypcnl
\
1 [ToBTOpeHue matepuana 3a 8 Kiaacc W w
5 Ymucna v BeIYHCCHUS. J{eCTBUTEbHbIE 9 ) Bubnuoreka [JOK
yucJa https://m.edsoo.ru/7f419d08
5 YpaBHEHUsI 1 HEPABEHCTBA. Y PaBHEHUSA C 14 5 BubrmoTteka LIOK
OJHOM MEPEMEHHOU https://m.edsoo.rw/7f419d08
4 YpaBHeHus u HepaBeHcTBA. CUCTEMBI 14 ) bubimoreka [IOK
YPaBHEHHIA https://m.edsoo.ru/7f419d08
bubnmoreka [IOK
5 YpaBHeHus U HEpaBeHCcTBA. HepaBeHcTBa 16 2
p p p https://m.edsoo.ru/7f419d08
Bbubnuoreka [{OK
6 DyHKLMU 16 2
PR https://m.edsoo.ru/71419d08
i bubsmoreka [LIOK
7 YucnoBble NOCEA0BATEILHOCTH 15 2
ek https://m.edsoo.ru/7f419d08
& [ToBTOpeHue, 06001EHNE, CHCTEMATH3ALMA 1 3 Bubnuoreka LIOK
3HAHUM https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I1O0 102 14
ITPOI'PAMME




