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INOACHUTEJIbBHASA 3AIINCKA

Anre0Opa SIBISICTCS OJTHUM M3 OIOPHBIX KYPCOB OCHOBHOTO 00IIIero 00pa3oBaHus: OHA
oOecrieunBaeT HU3YYCHUC APYIUX OUCHUILINH, KaK CCTCCTBCHHO-HAYy4YHOI'0, TaK U TYMAHUTAPHOT'O
IIKJIOB, €€ OCBOCHUE HEOOXOJMMO JIJIsl IIPOJIOJDKSHUS] 00pa30BaHMs M B IOBCETHEBHOM KHU3HU.
Pa3Butune y o0y4aromuxcs Hay4HbIX IPEACTABICHUN O IPOUCXOXKACHUH U CYIIIHOCTH
anredpandeckux adCTpakinid, Ciocode OTpakKeHHUs MaTEMaTHIEeCKON HAyKOW SIBICHUH U
IPOLIECCOB B MPUPOJIC U OOIIECTBE, POJIM MaTEMAaTHYECKOTO MOJICIIMPOBAHUS B HAYYHOM
MO3HAHHUHU ¥ B TIPAKTHKE CIIOCOOCTBYET (hOPMHUPOBAHHIO HAYYHOT'O MUPOBO33PEHHS U KAYECTB
MBIIIICHHUS, HCOOXOMMBIX IS aalTalliid B COBpEMEHHOM uppoBoM odiecTse. M3yuenue
anreOpsl 00ecIeunBaeT pa3BUTHE YMEHUsS HA0JI0/1aTh, CPABHMBATh, HAXOIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBIIUICHHSI, CIIOCOOHOCTH apryMEHTHPOBAHHO 0OOCHOBBIBATh CBOU
JICUCTBHS U BBIBOIBI, (DOPMYJIMPOBATh YTBepKAcHUA. OCBOCHHE Kypca anreOpsl o0ecreunBaeT
pa3BHUTHE JOIMYECKOTO MBIILICHHUS 00YUYAFONMXCS: OHH UCIIOJIB3YIOT ICAYKTHBHBIC U
UHIyKTUBHbBIC PACCyXICHHs, 0000IICHHEe U KOHKPETHU3AIINIO, a0CTParupoBaHKe M aHAJIOTHIO.
OOyueHnue anredpe npeanoaracT 3HaYUTEIbHBIN 00BEM CaMOCTOSITEIIBHON IEITETLHOCTH
00yYaroNIMXCsl, TTO3TOMY CaMOCTOSITEIbHOE PEIICHHE 3a/1a4 ABJISICTCS pealn3alueii
ACATCIIBHOCTHOI'O IPUHIMIIA O6y‘-ICHI/IH.

B cTpykType mporpamMmsl yaeOHOTO Kypca «Anredpay» Uit OCHOBHOTO 00IIIero o0pa3oBaHHs
OCHOBHO€ MECTO 3aHMMAIOT COEPKATEIbHO-METOANYECKNE IUHUU: «Hucna 1 BbIYUCICHUN»,
«AnredpanyuecKue BRIPAKEHHUS», «Y paBHEHUS U HEPABEHCTBAY, «DyHKuuny. Kaxnas u3 atux
COJZIEpKATEIBHO-METOAUYECKUX JINHUN Pa3BUBACTCS HA IIPOTSHKEHUM TPEX JIET U3YUEHUs Kypca,
B3aUMOJICHCTBYS C APYTUMHU €ro JIMHUAMU. B X0/ n3yueHus yue6Horo Kkypca oOydarommmes
IIPUXOJUTCS JIOTHUECKU PACCYKIATh, UCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN sA3bIK. B cBA3M
C 3TUM B IIporpamMmy y4eOHOro Kypca «Anredpa» BKIOYEHbl HEKOTOPbIE OCHOBBI JIOTUKH,
IPEe/CTaBICHHbIE BO BCEX OCHOBHBIX pa3/iesiax MaTeMaTHUYeCKOro o0pa3oBaHus U
CIOCOOCTBYIOIIME OBJIAJCHUIO 00yUYarOIIUMUCS OCHOB YHUBEPCATbHOIO MaTEMATUYECKOIO
a3bika. CofiepKaTenbHON U CTPYKTYPHOM 0COOEHHOCTBIO yueOHOTro Kypca «Airedpay sSBiseTcs
€ro MHTErPUPOBAHHBIN XapaKTep.

Conepxanve TUHUN «UUCITa U BEIYMCIICHUS CITY)KHT OCHOBOH JIJIS TATbHEHINIETO N3YICHUS
MaTEMAaTHKH, CIIOCOOCTBYET PA3BUTHIO Y O0YIAFOIIMXCS JIOTHYECKOTO MBIITUICHUS,
(hOPMUPOBAHUIO YMEHHUS TTOTH30BATHCS AITOPUTMAMH, a TAKKE MPUOOPETEHUIO MPAKTHICCKHIX
HABBIKOB, HEOOXOIMMBIX JJIs TIOBCETHEBHOM JKM3HH. Pa3BUTHE MOHATHS O YHCIIC HA YPOBHE
OCHOBHOTO 00IIero 00pa3oBaHUs CBA3aHO C PAITMOHATHHBIMU U UPPAIIOHATBHBIMU YHCIIAMH,
(dbopMHUpPOBaHUEM MPECTABICHUN O ICUCTBUTEIHLHOM YHUCIIE. 3aBEPIIICHUE OCBOCHHS YU CIIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Copneprkanue IByX alreOpandeckux JUHUN — «AJredpandeckue BhIPKEHUs» U «Y paBHEHUS U
HEPaBEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Y OOYUAIOIIMXCSl MAaTEMAaTUYECKOr 0 anmnapara,
HE00XO0IMMOTO JJIsl peIIeHus 33/1a4 MaTeMaTUKH, CMEKHBIX IPEMETOB U MPAKTUKO-
OpUEHTUPOBaHHBIX 3a7a4. Ha ypoBHE 0CHOBHOTrO 00111€r0 00pa3oBaHus y4eOHbII MaTepral
rPYNIHUPYETCs BOKPYT PAllMOHANBHBIX BhIpaKeHUI. AnreOpa 1eMOHCTPUPYET 3HaAUCHUE
MaTeMaTHKH Kak s3bIKa JUIS TOCTPOSHHSI MATEMaTHYECKUX MOJIEJIeH, OMMCAaHUs [TPOLIECCOB U
ABJIEHUH peaibHOro Mupa. B 3amaun o0yueHus anreOpe BXOAST TakKe AajibHEHIIee pa3BUTHE
ITOPUTMUYECKOTO MBIIIJIEHUS, HEOOXO/IUMOTO, B YACTHOCTH, JIJIsl OCBOEHHS Kypca
nH(pOpMaTHKH, U OBJIAICHUE HABBIKAMU JEAYKTHBHBIX paccyxaenuid. [IpeobpazoBanue
CUMBOJIbHBIX (hOpPM CITIOCOOCTBYET pPa3BUTHIO BOOOPaXKEHHS, CIIOCOOHOCTEN K MaTEMaTUYECKOMY
TBOPYECTBY.



Coneprkanne GyHKITMOHATBHO-TPAPUICCKOMN JIMHUH HAIICJICHO Ha TIOJYYCHHE 00yJatOIUMHUCS
3HaHWH O PYHKIMAX KaK BAXKHEHUIIIEH MaTeMaTHUEeCKOW MOJIEIH /ISl ONTUCAHUS U UCCIICI0OBAHMS
Pa3HOOOPAa3HBIX MPOIIECCOB U SBJIICHUM B MpUpoie U obmecTse. 3yuenne Mmarepuana
CIOCOOCTBYET Pa3BUTHIO Y 00YUAIOIINXCSl YMEHHS UCIIOJIB30BATh PA3IMNYHBIC BEIPA3UTEIbHBIC
Cpe/ICTBa sI3bIKa MaTEeMAaTHKH — CJIOBECHBIE, CAMBOJIMUECKHE, rpadnuecKre, BHOCUT BKJIAJ B
q)OpMI/IpOBaHI/Ie HpeI[CTaBJIeHI/Iﬁ [0) pOHI/I MaTeMaTHuKH B pa3BI/ITI/II/I IIUBUJIN3AallUU U KYJIBTprI.

Cornacno yueOHOMY Iu1aHy B 7-9 Kilaccax u3y4aercsi yaeOHbIN Kypc «Anredpay», KOTOPbIi
BKJTIOYAET CIIEAYIOIINE OCHOBHBIE Pa3/ieibl copepkanus: «Hucia u BIYUCICHUSY,
«AnreOpandecKue BRIPAKEHU», «Y paBHEHUS U HEPABEHCTBAY, «DyHKIUN».

Ha uszyuyenue yuebHOTO Kypca «Anredpa» orBogautcs 306 yacos: B 7 kiacce — 102 gaca (3 gaca
B Hezelno), B 8 kimacce — 102 yaca (3 gaca B Henento), B 9 kinacce — 102 gaca (3 gaca B HEe0).



COJAEP/KAHUE OBYYEHUA
7 KJIACC
Yuciia 1 BLIYUCICHUA

JpoOu 0OBIKHOBEHHBIE U ICCATHYHBIC, IIEPEXO0]T OT OJHON (POPMBI 3amHcu Apodei K Jpyrou.
[TonsiTve palOHANBHOIO YHCIIA, 3alMCh, CPABHEHHE, YIIOPSIOYNBAHUE PALIMOHAIBHBIX YUCEIL.
Apudmerndeckue IeHCTBHS ¢ pallMOHAIBHBIMU YHACIaMU. Pemenne 3a1ad u3 peaibHoN
IPAaKTUKU Ha 4acTH, Ha ApoOHu.

CreneHb ¢ HATYpaJIbHBIM ITOKa3aTEeIeM: ONpe/IeICHUE, MPeoOpa3oBaHUE BhIPAKEHUN Ha OCHOBE
OTpeeIeHus, 3aMUCh OONBIINUX YKcel. [IpomeHTsl, 3auch MPOIEHTOB B BUIE APOOH U IpoOU B
BHJIE MTPOLICHTOB. TpU OCHOBHBIE 33/1a4U HAa MPOLIEHTHI, PEIICHUE 3a]1a4 U3 PEaIbHON MPAKTUKH.

[TprMeHeHHe NPU3HAKOB JIEIUMOCTH, Pa3I0KEeHNE Ha MHOXKHUTEIN HATYPaIbHbIX YHCEN.
PeasibHble 3aBUCMMOCTH, B TOM UYHCIIE NIpsiMast U 0OpaTHas MPOIOPLHOHAIBHOCTH.
Auaredpanyeckue BbIpaKeHUs

IlepemeHHBIE, UNCIOBOE 3HAYCHUE BBIPAKEHUS C IEPEMEHHOM. J[oITyCTUMBIE 3HAYEHUS
nepeMeHHbIX. [IpecTaBienue 3aBUCUMOCTH MEXKAY BETMIUHAME B BUJE (POPMYIIBL.
Brraucnenus o popmynam. [IpeoOpazoBanre OYKBEHHBIX BBIPAKCHHUMN, TOXXKIECTBEHHO PABHBIC
BBIpaXXCHMUSI, IPaBUIIa IPEOOPA30BAHUS CYMM U NIPOU3BEACHUMN, IPABHIIa PACKPBITHS CKOOOK U
IPUBECHUS IOJJOOHBIX CIIaraeMbIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTelIeM.

OIIHO‘-IJIGHI)I 1 MHOrowieHbl. CTeleHbh MHOT'OYJICHA. CJIO)KCHI/IG, BbIYUTAHUEC, YMHOKCHHUC
MHOTI'OYJICHOB. q)OpMy.HI)I COKpaHIéHHOFO YMHOXCHHA: KBaApaT CYMMbI U KBaApaT Pa3sHOCTH.
CDOpMy.]'Ia Pa3HOCTU KBAaApPATOB. Paznoxenre MHOTOYICHOB HA MHOXKUTEIIH.

YPaBHeHHﬂ H HEPABCHCTBA

YpaBHeHUe, KOpEHb YpaBHEHUS, IPaBUiIa IPeoOpa30BaHus ypaBHEHUS, pABHOCHUIIBHOCTh
YpaBHEHUM.

JInneliHOE ypaBHEHHE C OAHON IIEPEMEHHOM, YUCIIO KOPHEN JINHEWHOIO YPABHEHUS, PEILICHHE
TUHEHHBbIX ypaBHeHUH. CocTaBieHNEe YPaBHEHUH 110 YCIOBHIO 33/1a4H. PerieHne TeKCTOBBIX
3a/1a4 ¢ IIOMOIIBIO YPaBHEHHH.

JluneliHOe ypaBHEHHUE C IBYMs IEpEMEHHBIMU U ero rpaduk. Cucrema JByX JMHEHHBIX
yYpaBHEHMH ¢ IByMsI llepeMeHHbIMU. Perienne cucteM ypaBHEHMH ciocoOOOM MOJICTAHOBKH.
[Tprmepsl pelieHns: TEKCTOBBIX 3a7jayd ¢ IIOMOIIBIO CUCTEM ypaBHEHUI.

DOyHKIUHA

Koopaunara Touku Ha npsMoi. YuciioBele MpoMexyTku. PaccTosiHre Mexay AByMs TOUKAMH
KOOPJIMHATHOW IIPSIMOM.

[IpssmoyronpHas cuctema koopaunar, ocu Ox u Oy. AGcuucca U OpAMHATA TOYKU Ha
KOOpAMHATHOM 1iockocTu. [Ipumeps! rpadukos, 3agaHHbIx popmynamu. Urenue rpadukos
peanbHbIX 3aBucuMmocTeil. [lonstue pynkunu. I'papuk pynxinuu. CroiicTBa pyHKINH.
Jluneitnast pynkuus, e€ rpaguk. I'papuk pynknun y = [x|. ['paduueckoe penienre amHeHHbIX
YPaBHEHUU U CUCTEM JIMHEHHBIX YPaBHEHUM.



8 KIIACC
Yuciia 1 BLIYUCJICHUA

KBanpatHslit kopeHb u3 uncia. [loustiue 06 uppanroHaabHOM dncie. JlecsaTuuHbie
npuOJIMKEHUS UPPALMOHANBHBIX uncell. CBOMCTBA apu(pMETUIECKUX KBAJAPATHBIX KOPHEH 1 X
pUMEHEHHE K IPe00Pa30BaHHUIO YUCIIOBBIX BBIPAKECHUHN M BHIYMCICHUSAM. JleiCTBUTEIBHBIC
4YHCIIa.

Crernens ¢ 1eqbIM IT0Ka3zaTeneM U eé€ cBoiictBa. CtaHgapTHas 3alluch YKCa.
Anredpanyeckne BbIPaKeHUs
KBagparHblil TpEXUIIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO anredpandeckoit npoodu. CiioxkeHue, BEBIYUTAHHE,
YMHOXEHHE, JIeJIeHne alredpandyeckux apooeii. ParmoHanbHble BEIpaXXEHUS U UX
npeoOpa3oBaHueE.

YpaBHeHus1 1 HEPABEHCTBA

KBanparnoe ypaBHeHue, popmyna kopHeil kBaapaTHOro ypaBHeHus. Teopema Bueta. Pemenue
YpaBHEHUM, CBOAIIUXCS K TUHEHHBIM U KBagpaTHbIM. [IpocTeiiime npoOHO-panoHanbHbIe
ypaBHEHHUS.

['padmueckas uHTEpIpETALUsl YPaBHEHUH C IBYMSI IEPEMEHHBIMU U CUCTEM JIMHEWHBIX
YpaBHEHUU C ABYyMs IIEpeMEeHHBbIMU. [IprMeprl pemeHust CUCTEM HEJIMHEHHBIX YPAaBHEHUH C
JBYMsI IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 alIreOpandecKuM CriocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBAa. HepaBeHCTBO € 0JIHOM epeMeHHON. PaBHOCHUIIBHOCTD
HepaBeHCTB. JIMHEWHbIE HEPABEHCTBA C OAHON NIepeMeHHOM. CHCTeMbl IMHEIHBIX HEPABEHCTB C
OJIHOU IIEPEMEHHOM.

DOyHKIUHA

[Tonstue pynkuu. O61acTh ONpeeNeHuss 1 MHOXKECTBO 3HaueHUH GyHkiuu. CriocoObl
3aaHus QYHKIMH.

I'paduk pynkuuu. YreHnue cBoicTB GpyHKIMH 110 €€ rpaduky. [Ipumeps! rpadukoB pyHKINH,
OTpaKAIOIIUX pealbHbIE MPOLIECCHI.

@DyHKIUY, ONHUCHIBAIOLIUE MTPSIMYIO K 0OpPaTHYIO MPOMOPIUOHAIBHBIE 3aBUCUMOCTH, UX
rpapuku. DyHkuun y =x2, y=x3,y = VX, y=|x|. [paduueckoe penieHne ypaBHEHUI U CUCTEM
YpaBHEHUM.

9 KIIACC
Yuciia 1 BLIYUCICHUA

PanmonaneHble yKciia, MppaloHalbHbIE YHCIa, KOHEYHbIE M OECKOHEUHbIE TECATUUHbIE IPOOH.
MHOXecTBO JEeHCTBUTENbHBIX YHCEN, IEHCTBUTENIbHbIE YUCIIa KaK OECKOHEUHBIE JIECATUUHbBIE
npo6u. B3auMHO 01HO3HAYHOE COOTBETCTBHE MEXKIY MHOKECTBOM JIEHCTBUTENBHBIX YUCEN U
KOOPJMHATHOU IIPSIMOM.

CpaBHEHHE TEUCTBUTENBHBIX YHCEI, apU(PMETHIECKUE TEHCTBUS C IEHCTBUTEILHBIMU YHCIIAMH.

Pa3mepnl 00bEKTOB OKPYXKAIOIIET0 MUPA, JUIMTEILHOCTD IPOLIECCOB B OKPYXKAIOIIEM MUpE.



[TpubmmkE€HHOE 3HAUEHNE BEIMYUHBI, TOYHOCTD MpuOmmkenusa. Okpyrienue yucen. [Ipukuaka
Y OIICHKA PE3YJIbTaTOB BBIUMCICHUMN.

YpaBHeHHUsS M HEPaBEHCTBA
JIuneitnoe ypaBHeHue. Penenue ypaBHeHUH, CBOJAAIIUXCS K TUHEUHBIM.

KBanparnoe ypaBuenue. Penienue ypaBHeHUi, CBOAAIINXCS K KBaJpaTHbIM. bukBagpaTtHoe
ypaBHeHuE. [IpuMepbl perieHrs ypaBHEHUN TPEThEe U YeTBEPTOM CTEIEHEH pa3ioKeHUEM Ha
MHOKHUTEIH.

Pemenne npoOHO-paiMOHANBHBIX YpaBHEHUN. PerieHne TeKCTOBBIX 3a/1a4 alNreOpandecKuM
METOJIOM.

VYpaBHeHHE ¢ ABYMs MIEPEMEHHBIMH U ero rpaduk. Pemenue cucreM IByX JIMHEHHBIX ypaBHEHUI
C IByMs IlepeMeHHbIMU. PellieHue cucreM AByX ypaBHEHHI, OHO U3 KOTOPBIX JIMHEHHOE, a
Ipyroe — BTOpoi crenenu. ['paduueckast MHTEpHpeTaIis CUCTEMbl YPaBHEHH ¢ JBYMsI
MepEMEHHBIMHU.

Pemenue TeKCTOBBIX 3a7a4 anre6pa1/1quKI/IM CIIOCOOOM.
YucnoBbie HCPAaBCHCTBA U UX CBOICTBA.

Perennie TMHEHBIX HEPABEHCTB C OJIHOM MepeMeHHOM. Perienne cuctemM TuHEHHBIX
HEPaBEHCTB ¢ 0JIHOM nepemeHHol. KBanpaTHeie HepaBeHCTBa. [ paduueckas nnteprnperanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMU.

DOyHKIUHA

KBanparuunas gynkuus, e€ rpaduk u cBoiicTsa. [Tapabona, KoOpaMHATHI BEPIIMHBI TAPaOOIIbI,
0Cb CHUMMETpPHH 11apadoIbl.

I'padukn dyrkimit: y = kx, y=kx + b, y=k/x, y =x3, y = VX, y = [x| 1 ux cBoiicTBa.
YucioBbIe NOCI€10BATEILHOCTH U IPOTPecCHH

[ToHsiTHE YMCIOBOM MOCIEIOBATENBHOCTH. 3aJaHUE TTOCIIEI0BATEIbHOCTH PEKYPPEHTHOU
dbopmyroit u popMyIion n-ro UieHa.

Apudmernueckas 1 reoMeTpuyeckas nporpeccuu. @opmMyIibl n-ro yieHa apudMeTundeckon u
TEOMETPUUYECKOH MPOTPECCHUM, CyMMBI IIEPBBIX N YJICHOB.

N300pakeHue 4ieHOB apu(MeTHUECKON U TeOMEeTpUUYECKON MPOrpeccuii ToukaMu Ha
KOOpPJMHATHOM IIIOCKOCTHU. JINHENHBIN 1 AKCIOHEHUIUAIbHBINA POCT. CII0)KHBIE MPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYHEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JIMHHOCTHBIE PE3YJIBTATbBI

JInuHoCTHBIE pe3yJIbTaThl OCBOCHHS MPOTrpaMMbl yueOHOTO Kypca «Anredpay
XapaKTEepU3yIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

IIPOSIBJICHUEM MHTEPECA K IIPOLUUIOMY M HACTOALEMY POCCUNCKOM MAaTEMATUKHU, IEHHOCTHBIM
OTHOILIEHUEM K JIOCTUIKEHUSIM POCCHUMCKHUX MAaTEMAaTUKOB U POCCUIICKON MaTeMaTUYECKOMN
IIKOJIBI, K UCIIOJIb30BAHMIO ATHX JIOCTHKEHUH B IPYTUX HAayKax M MPHUKIAIHBIX chepax;

2) IpakKIaHCKOC U TYXOBHO-HPABCTBCHHO€ BOCIIUTAHUC:

TOTOBHOCTBIO K BBIITOJIHEHUIO 00SI3aHHOCTEH TpakJaHNHA U PealTu3allii €To MpaB,
MPEJICTABICHUEM O MaTEMAaTHYECKIX OCHOBAX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBIICHUH, MPOIIETyp TPakIaHCKOTO o0mIecTBa (HarmpuMep, BBIOOPHI, OIPOCHI), TOTOBHOCTBIO K
00CYXICHUIO STUYECKUX TPOOJIEM, CBI3aHHBIXC MPAKTUYECKUM IPUMEHEHUEM JTOCTHXKCHH I
HAyKH, OCO3HAHUEM BaXXHOCTH MOPAJIbHO-3THUYECKUX IMPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) Tpy10BO€E BOCIIUTAHHE:

YCTaHOBKOM Ha aKTMBHOE Y4aCTHE B PELICHUHN TPAKTHYECKUX 3a/1a4 MaTEMaTUYECKON
HAIpPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaT€MaTUYECKOro 00pa30BaHus Ha MPOTSHKEHUN BCel
YKU3HU JJIs yCIIEUTHON TPO(heCCHOHANIBHOM IEATENbHOCTH U Pa3BUTUEM HEOOXOAMMBIX YMEHUM,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHUEM HHIUBUAYAILHON TPASKTOPHH 00pa30BaHUs U
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIOCOOHOCTBIO K AMOLIMOHAIIBHOMY U 3CTETUYECKOMY BOCIIPUSATHIO MaTEMaTHUECKUX OOBEKTOB,
3a/1a4, PEeIICHUN, PacCyKICHNUN, YMEHHUIO BUJIETh MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O NO3HAHUSA:

OpHUEHTAIMeN B eSTEIIbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4HbIX MIPEICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS Y€JIOBEKa, IPUPOALI U 00I1eCTBA, TOHUMaHUEM
MaTeMaTUYeCKON HayKH KaK cepbl YEIOBEUECKOM NeATEIbHOCTH, ITAOB €€ pa3BUTHS U
3HAYMMOCTH ISl Pa3BUTUS IUBWIM3ALMH, OBJIAJICHUEM A3BIKOM MaTEMaTUKH U MATEMATHYECKOU
KYJIbTYpPOH KaK CpEJICTBOM ITO3HAHUS MUPA, OBJIAJICHUEM IPOCTEHIIIMMU HABBIKAMHU
UCCIIEI0BATEIbCKON IEATEIbHOCTH;

6) puznueckoe Bocniuranue, GopMUPOBaHHME KYJbTYPHI 310POBbSI H SMOLHOHAJIBHOIO
O/1aronosy4us:

TOTOBHOCTBIO IPUMEHATh MaTEMaTHUECKHE 3HAHHS B UHTEPECAX CBOETO 3/10POBbS, BEICHHUS
3JI0pOBOT0 00pa3a *U3HU (340POBOE MUTAaHKE, COaTaHCUPOBAHHBIN PEKUM 3aHATUHN U OT/AbIXA,
perynspHas puznyecKas akTUBHOCTb), CHOPMHUPOBAHHOCTHIO HaBbIKa peIeKCHH, TPU3HAHUEM
CBOETO IpaBa Ha OIIMOKY M TaKOTO K€ MpaBa Jpyroro 4eioBeka;

7) 3K0JI0rMYecKoe BOCIIUTAHUE:

OpHeHTaHI/IefI Ha IPUMCHCHHUEC MAaTCMATHYCCKUX 3HAHHI JJId pCUICHUA 3a1a4 B obnacTu
COXPAaHHOCTH Oprnca}omeﬁ CpEAbl, IJIAHUPOBAHUA IMOCTYIIKOB U OLICHKHW UX BO3MOKHBIX



TIOCJICACTBHUH JJIS1 OKPY’KAIOIIEH Cpeabl, 0CO3HAHUEM TI00aTBHOTO XapaKTepa SKOJIOTHUECKIX
npo0JeM U MyTel uX pereHus;

8) ananTanus K N3MEHAIUMCS YCJIOBUSIM CONMATbHOM M IPUPOJIHOM Cpeabl:

TOTOBHOCTBIO K JICCTBUSAM B YCJIOBUSIX HEONPEAEIEHHOCTH, MOBBILLICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 NPAKTHUYECKYIO IESITENBHOCTD, B TOM YHCIIE YMEHHUE YUUTHCS Y APYTUX
JIOJIeH, TPHOOpPETaTh B COBMECTHOM JIEATEIIPHOCTH HOBBIC 3HAHWS, HABBIKUA U KOMIICTCHIIUU U3
OIbITA APYTHUX;

HE00XO0AMMOCTBIO B (JOPMUPOBAHUY HOBBIX 3HAHUH, B TOM 4Hcie GOpMyIupoBaTh UIEH,
HOHATHS, TUIIOTE3bl 00 00BEKTaX U SIBJICHUSX, B TOM YHCJIE paHEee HEU3BECTHBIX, OCO3HABATh
ne(UIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIUIO KaK
BBI30B, TPEOYIOMINUN KOHTPMEDP, KOPPEKTUPOBATH IPUHUMAEMbIEC PEILICHHS U ICHCTBUS,
dbopMynTUpOBATh U OLIEHUBATH PUCKH U MOCIEICTBUS, POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/IbHBbIE YHHMBepPCAIbHbIEe yYeOHbIe 1eiicTBUSA
ba3oBble 1ornyeckue AeiicTBus:

. BBISIBJISITH M XapaKTePU30BaTh CYIIECTBEHHbIE MMPU3HAKU MaTeMaTHIECKUX 00BEKTOB,
MOHSTH, OTHOIIEHUN MEX]y MOHATUSAMU, POPMYITUPOBATH ONpEAETICHUS MOHATUH,
YCTaHABIIMBAThH CYNIECTBEHHBIN MIPU3HAK KIACCH(PHUKAIIUN, OCHOBAHUS [T 0000IIEHUS 1
CpPaBHEHUS, KPUTEPUU ITPOBOAUMOIO aHAIIN3A;

. BOCIIPUHUMATH, (POPMYyITHUPOBATh U TIPEOOPA30BHIBATE CYXKICHUS: YTBEPAUTEIbHBIC U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

. BBISIBJIATh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOpEYNs B (haKTax,
JTAaHHBIX, HAOJIIOJICHUSIX M YTBEPXKICHUSIX, ITpeiaraTb KpUTEPUH [T BBISIBICHHS
3aKOHOMEPHOCTEN U TPOTUBOPEUMIL;

® ACIaTh BBIBOJBI C UCITOJIB30BAHHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX U HHAYKTUBHBIX
YMO3aKqueHHﬁ, YMOBaKJ'II-OLIeHI/Iﬁ 110 aHaJIOTHH,

. pa3duparhb JJOKa3aTeNnbCTBA MATEMAaTUYECKUX YTBEPXKICHUHN (TIpsIMbIE M OT IPOTUBHOTO),
IPOBOJUTH CAMOCTOSATENILHO HECIOKHBIE JJ0KAa3aTeIbCTBA MATEMaTHYECKUX (aKTOB,
BBICTPaNBaTh ApI'yMEHTAIUIO, IPUBOAUTH IPUMEPBI U KOHTPIPUMEPHI, 0OOCHOBBIBATH
CcOOCTBEHHBIE PacCyX/ICHHUS;

. BbIOMpATh croco0 pereHus yuaeOHo 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB
pelieHus, BbIOUpaTh Hanbosee NOAXOASAIMINN ¢ YIETOM CaMOCTOSITENIbHO BBIJEIEHHBIX
KpUTEPUEB).

Ba3oBble ucciaenoBaTeabCKUe AeiicTBUS:

. WCIIOIh30BaTh BOMPOCH! KaK UCCIIENOBATEILCKII HHCTPYMEHT TTO3HAHUS,
(bopMyIUPOBaTh BOIPOCHI, PUKCUPYIOIINE MPOTUBOPEUHE, MPOOIEMY, CAMOCTOSATEITHLHO
yCTaHaBIWBATh UCKOMOE U JJaHHOE, (OPMUPOBATH TUIIOTE3Y, ApTYMEHTHPOBATH CBOIO TTO3UIIHIO,
MHEHUE;

. MIPOBOMTH MO CAMOCTOATEIHHO COCTABIIEHHOMY TIJIaHY HECIOXKHBIA AKCIIEPUMEHT,
HEeOOJIBIIIOE HCCTIET0BaHUE TI0 YCTAHOBICHUIO 0COOEHHOCTEH MaTeMaTUYECKOTO 00BEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKITY COOOI;



. CaMOCTOSTENHHO (POPMYTHPOBATH 000OIIEHHUS M BEIBOBI 10 Pe3yJIbTaTaM MPOBEAEHHOTO
HaOJII0ICHNUS, UCCIIE0BAHMUS, OI[CHUBATh JIOCTOBEPHOCTD TMOJIYUYEHHBIX PE3yIbTaTOB, BHIBOJOB U
0000I1IEHHI;

® IIPOTHO3UPOBATH BO3MOXKHOC Pa3BUTHUEC NIPOLECCA, a TAKKE BBIABUI'ATH ITPCAIIOJIOXKEHUA O
€T0 pa3sBUTUHU B HOBBIX YCJIIOBHAX.

PatGora ¢ undopmaunmeii:

. BBISIBJISITH HEJIOCTATOYHOCTH U U30BITOYHOCTH HH(POPMAIIUH, TAHHBIX, HEOOXOIUMBIX IS
pelIeHus 3a/1a4u;

. BBEIOMpATh, AaHATTM3UPOBATh, CUCTEMATU3UPOBATH U HHTEPIPETUPOBATH HHPOPMAITUIO
pa3IMYHbIX BUJOB U (DOPM Ipe/ICTaBICHHUS,

. BBIOMpATH (OopMy IMpeACcTaBICHUS HHPOPMAINH U WLTIOCTPUPOBATH peliaeMble 3a1aun
cXeMaMH, ArarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

. OLIEHUBATh HAAEKHOCTh HH(OPMAIIMU IO KPUTEPHSIM, TPEATIOKEHHBIM YUUTEIIEM HITH
c(OpMYIHPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA:

® BOCIIPUHUMATb U (I)OpMy.]'II/IpOBaTL CYKACHUA B COOTBCTCTBHUU C YCIIOBUAMHU U LECIISIMU
O6H_IGHI/I$I, ACHO, TOYHO, 'PAMOTHO BbIpaKaTb CBOIO TOYKY 3pCHH B YCTHBIX U IIMCbMCHHBIX
TEKCTAX, AaBaThb MMOSACHCHU 110 XOAY PCLICHHUA 3aa41, KOMMCHTUPOBATDH HOJ'Iy‘IeHHHﬁ
pe3yibTar;

. B X0/ 00CYX€HHUSI 3a/1aBaTh BOIPOCHI 10 CYIIECTBY 00CYXAaeMOM TEMbI, IPOOJIEMBI,
peraeMoil 3a1auu, BbICKa3bIBaTh UJIEH, HALIEJICHHbBIE HAa TOMCK PELIEHMs], COIIOCTABISTh CBOU
CYXKICHUS C CY>KIECHUSIMU JIPYTUX YYaCTHUKOB JHaliora, OOHapyKUBaTh pa3judnue U CXO/ACTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

. IIPENICTABIIATh PE3YJIbTAThl PEIICHUS 3a1a4H, YKCIIEPUMEHTA, UCCIEA0BaHNUs, IIPOEKTA,
CaMOCTOSTENIbHO BBIOMPATh (hopMaT BBICTYIJICHUS € YUETOM 3a/1a4 MTPE3eHTALUH U
0COOEHHOCTEH ayTUTOPUH;

. MIOHUMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMaH/IHON U UHIUBUIAYAIbHON pabOThI IpU
peleHnH y4yeOHbIX MaTeMaTHYeCKUX 3ajay;

. MPUHUMATH 11€7b COBMECTHOMU JeSITeNIbHOCTH, TUTAHUPOBATh OPTraHU3aIUI0 COBMECTHOM
paboThl, pacnpeneisaTh BUABI padoT, JOTOBAPUBATHLCS, 00CYKAATh MPOLIECC U PE3yNIbTaT paboThI,
00001aTh MHEHUS HECKOJIBLKUX TIOAEH;

. y4acTBOBaTh B TPYNIOBBIX (hopMax paboThl (00CyX1eHUsI, 0OOMEH MHEHUSMHU, MO3TOBbIE
LITYPMBI U JIPYTHE), BBIMOIHATH CBOIO YaCTh padOThl U KOOPJUHUPOBATH CBOU JEHCTBHUS C
JpYTMMHU WI€HaMU KOMaH/Ibl, OLIEHUBATh KAY€CTBO CBOETO BKJIaJa B OOIIMIA TPOIYKT 11O
KPUTEPHSIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBUS.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

. CaMOCTOSITEJILHO COCTABJIATH IIJIaH, aJITOPUTM PELIEHUS 3a7a4uu (MJIU €ro 4acTh),
BBIOMPATH CIIOCO0 pelIeHHs ¢ Y4ETOM UMEIOIIMXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHHUH ¢ y4ETOM HOBOM MH(OPMALIUH.



CﬂMOKOHTpOJ’Ib, 3MOIUOHAJIBHBIA HHTEJLJIEKT:

. BJIAJIETh CIIOCOOAMHU CaMOITPOBEPKH, CAMOKOHTPOJIS TIPOLIecca U Pe3ysibTaTa perieHus
MaTeMaTHUYEeCKOM 3aJ1auu;

. PEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTH IIPU PELICHUH 3aa41, BHOCUTD
KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, HAWCHHBIX OLIHOOK,
BBISIBJICHHBIX TPYJHOCTEH;

. OLIEHUBATh COOTBETCTBUE PE3YJIbTaTa AEATEIbHOCTH OCTABIEHHON 1IENIN U YCIOBHUSM,
OOBSICHATh IPUYMHBI JOCTHXKEHUS UM HEAOCTHKEHMS LIeJIN, HAXOUTh OLIKOKY, JaBaTh OLICHKY
IPUOOPETEHHOMY OIIBITY.

MNPEIMETHBIE PE3YJIBTATHBI
K koHIty 00y4eHust B7 KJacce 00yJaronuiicst MOTYYIHT CICIYIONINE TPEIMETHBIC PE3yIbTaThI:
Yucsa v BbIYUCTICHUSA

BrImonHATh, coueras yCTHbIE U TUCbMEHHBIE TPUEMBI, apu()METHUECKUE TEHCTBUS C
panuoOHaIbHBIMU YUCIAMU.

HaxoauTh 3HaYECHUS YUCIOBBIX BBIPAKEHHM, IPUMEHSATH Pa3HOOOpa3HbIe CIIOCOOBI M MTPUEMBI
BBIYKCIICHUS 3HAYCHHUH APOOHBIX BHIPAKEHHIA, COMEPKAIIMX OOBIKHOBEHHBIC M JCCATHUHBIC
IpoowH.

[lepexoauTh OT OJHOM (OPMBI 3aIMCH YUCEIT K APYTOH (MIpeoOpa3oBBIBATh NECATHYHYIO APOOH B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSTHUHYIO, B YACTHOCTU B OECKOHEUHYIO JECATUUHYIO

JIpoOBb).
CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA.
OxpyrisTh uucna.

BreinmonHaTh IIPUKHUAKY U OLICHKY pC3yJibTaTa BBIQHCHGHHﬁ, OLICHKY 3HAYECHUN YUCIIOBBIX
BI)Ipa}KeHI/II\/JI. BeimonasaTh I[CI\/'ICTBI/ISI CO CTCIICHAMM C HAaTypaJIbHBIMU ITOKAa3aTCIJIIMU.

HpI/IMCHflTI) IMPU3HAKU ACITITUMOCTH, PA3JIOKCHUEC HA MHOXHUTECIIN HATYypPAJIbHBIX YHUCCIIL.

Pemats MMPAKTUKO-OPUCHTHUPOBAHHBIC 3a4a4H, CBA3aHHBIC C OTHOICHUEM BCJINYNH,
MMPpONMOPHUOHATIBHOCTBIO BEJIMYWH, IPOLUECHTAMU, MHTCPIPECTUPOBATDL PC3YJIbTAThI PCIICHHUA 3aaa4
C y‘léTOM OFpaHquHHﬁ, CBSI3aHHBIX CO CBOMCTBaMU paccMaTpruBaACMbIX 00BEKTOB.

Auaredpanyeckune BbIpaKeHHUs

Hcnonp30Bath anredpandyeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSATH €€ B Ipoliecce
OCBOCHMS yueOHOT0 MaTepuana.

HaXO)II/ITB 3HAa4YCHUA 6YKBGHHBIX BI)Ipa)KeHI/II\/’I IIpHU 3aaHHBIX 3HAYCHHUAX IIEPEMCHHBIX.

BrimonHsATe peoOpa3oBaHus 11€JI0T0 BRIPAXKEHUS B MHOTOUJIEH MPUBEIEHUEM MOJO0HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINOTHATE YMHOKEHNE OJTHOYJIEHA Ha MHOTOYJIEH U MHOTOYJIEHAa HA MHOTOYJIEH, TPUMEHSITh
(dbopMyIbI KBajipaTa CyMMBI U KBajjpaTa pa3HOCTH.

OcymiecTBIATh Pa3ioKeHNEe MHOTOYIEHOB Ha MHOKUTEINHN C TIOMOIIbIO BHIHECEHUS 32 CKOOKHU
00I11eT0 MHOXKHTEJSI, TPYNITUPOBKU CJIaraeMbIX, IPUMEHEHHsI (HOPMYIT COKpaIEHHOTO
YMHOXEHHUS.



[TpumensTh npeoOpa3oBaHKsi MHOTOWIEHOB JIJISl pELIeHHs] pa3IUYHbIX 33]1a4 U3 MaTeMaTUKH,
CMEXHBIX MPEAMETOB, U3 PEATTLHON TPAKTUKH.

Hcrnonb30BaTh CBOWCTBA CTETICHEH ¢ HATYPAIbHBIMU MTOKA3aTEISIMU JJI TPeoOpa3OBaHMs
BBIPAKCHU.

YpaBHeHNs1 M HEPABEHCTBA

Pemmars nuHeiiHbIe ypaBHEHUS C OHOM NIEPEMEHHOM, MPUMEHSSI TpaBuIIa Mepexoia ot
MCXOJHOTO YPaBHEHUS K paBHOCUIIbHOMY eMy. [IpoBepsiTh, SBISETCS JIU YUCIO KOPHEM
YpaBHEHHUS.

[TpumensTh rpaduueckre METObI IPU PEIICHNUN JIMHEWHBIX YPAaBHEHUHN U UX CHCTEM.

[TonGupath mpUMepsI Map YUCE, ABISIOUINXCS PEIICHUEM JINHEHHOTO YPaBHEHHUS C ABYMS
MepEMEHHBIMHU.

CTtpouTh B KOOPAUHATHOH IJIOCKOCTH TpadyK JIMHEHHOTO YpaBHEHHS C ABYMS IIEPEMEHHBIMU,
MOJIb3YACH TpadUKOM, IPUBOAUTDH IPUMEPHI PEIICHUS YPAaBHEHUSI.

PemaTh cucTeMbl IBYX TMHEHHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMH, B TOM YHCIIC
rpagu4ecKy.

CocTaBlATh U peumarb JIMHEHHOE YpaBHCHUC WJIN CUCTEMY JIMHEWHBIX ypaBHeHHfI 110 YCJIOBUIO
3ala4i, UHTCPIIPETUPOBATL B COOTBCTCTBHUU C KOHTCKCTOM 3a]a4n HOJIyquHI)If/'I pe3yiabTar.

DOyHKIUHA

I/I306pa)KaTB Ha KOOpﬂHHaTHOﬁ HpHMOfI TOYKH, COOTBCTCTBYIOIIHNC 3a/IaHHBIM KOOPpANHATAM,
JIy4H, OTPE3KH, UHTCPBAJIbI, 3alIMCBIBATE YN CJIOBBIC IPOMEIKYTKH HA aJIF€6p3,I/I‘~I€CKOM SA3BIKC.

OTmeuath B KOOPAWHATHOM MJIOCKOCTH TOYKH T10 33JaHHBIM KOOPJIMHATAM, CTPOUTH I'paduKu
auHenHbIX QyHKIMA. CTpouTth rpaduk GyHKIUHU y = [X|.

OnuceIBaTh ¢ TOMOIIBIO (PYHKIIHI U3BECTHBIC 3aBUCHMOCTH MEXIY BEIMUYNHAMU: CKOPOCTbD,
BpEMsi, pacCCTOSIHUE, IIeHa, KOJIMYECTBO, CTOUMOCTb, IPOU3BOIUTENBHOCTD, BpeMs, 00bEM
paboTHL.

HaxonuTh 3HaueHune GyHKIMK 1O 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpadguyeckuii crocod MpeACTaBICHHs U aHalIn3a HH(OPMAIUH, U3BIIEKATh U
HMHTEPIPETHPOBATH HHPOPMALIHIO U3 TPaAPUKOB pPeaIbHBIX MPOIECCOB U 3aBUCUMOCTEH.

K xoniy o0y4yenus B 8 kiacce o0yJaronuiics MoyquT CICIYIONTUE TPEIMETHBIE PE3YIbTATHI:
Yuciia v BEIYMCICHUAS

Hcrnonb30BaTh HayaabHbIE IPEACTABICHUSA O MHOYKECTBE JE€HCTBUTEIBHBIX YACEI IS
CpaBHEHMsI, OKPYTJICHUS U BBIYUCICHUH, N300paXkaTh IEHCTBUTENbHbIE YK CIa TOUKaMHU Ha
KOOPJIMHATHOW IIPSIMOM.

[TpuMeHsTh MOHATHE apUPMETHUECKOT0 KBaJIpaTHOIO KOPHS, HAXOAUTh KBaApaTHbIE KOPHU,
UCIIOJIB3YS MPU HEOOXOUMOCTHU KaJbKYJIATOP, BHIMOIHATH MpeoOpa3oBaHUs BhIPAXKEHUH,
CoZIepKaIIMX KBaPATHbIE KOPHU, UCIIOJIb3Yysl CBOMCTBA KOPHEM.

Hcnonk30BaTh 3aycy OONBIINX U MaJIbIX YUCEI C TIOMOIIBIO IECATUYHBIX IPOOeH U CTeneHe
gucia 10.



Auredpanyeckune BbIPaKeHHUs

HpI/IMeHHTI) IIOHATHE CTCIICHU C LCJIBIM ITOKA3aTCJIEM, BBIIIOJIHATDH HpCO6p330BaHI/I${ BBIpa)KeHHﬁ,
COACPpKAUX CTCIICHU C LCIIBIM ITOKA3aTCIICM.

BhITIONHATE TOKIECTBEHHBIE MPE0OPa30BaHMs PAIlMOHATBHBIX BRIPAKCHUN HA OCHOBE TPaBUI
JIEHCTBHUI HaJl MHOTOYWICHAMH M aJITeOpandecKUMH IPOOSIMHU.

PacknanpiBaTh KBagpaTHBIA TPEXUIICH HA MHOKUTEIIH.

[TpumeHsTh IpeoOpa3oBaHMsl BIPAKEHUH AJIs PELICHUS pa3IM4HbIX 33]1a4 U3 MATEMaTUKH,
CMEKHBIX IIPEAMETOB, U3 PEaIbHON ITPAKTUKH.

ypaBHeHHH H HEPABCHCTBA

PemraTs HHHeﬁHBIe, KBaJApaTHBIC YPaBHCHHA U pallMOHAJIBHBIC YPABHCHUA, CBOAAIINUECA K HUM,
CUCTCMBI IBYX ypaBHeHI/If/’I C ABYM: IICPCMCHHBIMU.

IIpoBOAUTE NPOCTEMIINE UCCIENOBAHUS YPABHEHUI U CUCTEM YPAaBHEHHUI, B TOM 4YHCIIE C
pUMEHEHHEM TpauuecKuX NpeAcTaBiIeHNH (yCTaHaBINBATh, UMEET JIH YpPaBHEHHE WIIH
cucTeMa YpaBHEHUI peleHus, eClii UMEET, TO CKOJIBKO, U IIpoyee).

[TepexoauTh OT CIOBECHOM (POPMYITHPOBKH 3a/1a4H K €€ anredpanyeckoil MoJenu ¢ MOMOIIbIO
COCTaBJICHUS] YPABHEHUS WM CUCTEMbl YPaBHEHUH, HHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4d MOTYYCHHBIN pe3ysbTarT.

[IpumMeHsATH CBOMCTBA YUCIOBBIX HEPABEHCTB JIJIs1 CPABHEHUS, OILICHKH, PEIIaTh JTUHEHHbIE
HEPABEHCTBA C OJTHOM MEPEMEHHON U X CUCTEMBI, 1aBaTh IPpaUICCKYIO HILTIOCTPALIUAIO
MHO>KECTBa pelICHII HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[ToHnMaTh 1 UCTIOJIB30BaTh (PYHKIIMOHAIBHBIC TIOHATHS U S3bIK (TEPMUHBI, CHMBOJIMYECKHE
0003HaueHMsT), ONIPEIEIIATH 3HaYeHHE (DYHKIIUHU TI0 3HAYEHUIO apIyMEHTa, ONPEeIsiTh CBOMCTBA
byHKIMY 10 e€ rpaduKy.

Ctpouts rpaduku 3J€MEHTapHBIX PYHKIMHA BUJA!

y =k/x,y=x2,y=x3,y = ||, y = VX, OIHCHIBATH CBOJCTBA YHCIOBON byHKIMY IO e€ TpaduKy.
K koH1ty 00ydeHus B 9 kiacce 00y4aromuics MOJIydyuT ciaelyIomue MpeIMeTHbIE pe3yabTaThl:
Yucjia ¥ BBIYHCIEHHUSA

CpaBHUBATH U YIOPSAIOUYNBATH PAIMOHAIBHBIE H UPPALIMOHAILHBIE YUCIIA.

BreinmonHaTh apI/I(I)MeTI/IquKI/Ie HeﬁCTBHH C pallMOHAJIbHBIMU YHUCJIaMH, COYCTAA YCTHBIC U
IIMCbMCHHBIC HpI/IéMBI, BBITIOJIHATH BBIYHUCJICHUA C HPPAllHOHAIbHBIMU YU CIIaMU.

HaxoauTe 3HaueHUs CTeNeHEeH C LIeIbIMU II0Ka3aTeIsIMU U KOpHCﬁ, BBIYHCIIATb 3HAYCHUA
YHUCIOBBIX BLIpa)KeHPIﬁ.

Oprl"J'ISITB HeﬁCTBHTeHBHBIe YuCiia, BBIIIOJIHATE IPUKUAKY PE3YyJIbTAaTa BLI‘IHCJ'I@HI/IITI, OIICHKY
YHCJIOBBIX BLIpa)KeHPIﬁ.

YpaBHeHHUsI M HEpaBEHCTBA

PemaTte TMHENHBIE U KBaJPATHBIE YPABHEHUS, YPABHEHM S, CBOIAIIMECS K HUM, IPOCTEHIINE
JIpoOHO-pallOHANIbHBIE YPaBHEHUS.



Pemate cucteMbl 1ByX JIMHEHHBIX YPABHEHM C IByMs IEPEMEHHBIMU U CUCTEMBI IBYX
YPaBHEHHUH, B KOTOPBIX OHO YPAaBHEHUE HE SABIISAETCS JIMHEUHBIM.

Pemarts TekcToBBIE 3a/1a4K anreOpanyecKuM CocoOOM C IOMOIIBIO COCTABJICHUS YPaBHEHUS
WM CUCTEMBI IBYX YPaBHEHUH C IByMs [IEPEMEHHBIMH.

IIpoBOAUTE MPOCTEMIINE UCCIECAOBAHUS YPABHEHUI U CUCTEM YPAaBHEHHUI, B TOM 4HCIIE C
npUMEHEHHEM TpauuecKuX NpeAcTaBiIeHNH (yCTaHaBINBATh, UMEET JIH YPaBHEHHE WIIH
cucTeMa YpaBHEHUI peleHus, eclii UMEET, TO CKOJIbKO, U ITpoYee).

Pemiate n1uHelHbIe HEPaBEHCTBA, KBaJpaTHbIC HEPABEHCTBA, N300pakaTh pEIIEHUE HEPABEHCTB
Ha 4YMCIIOBOM IIPSMOM, 3aIIMChIBAaTh PEIICHHUE C TIOMOILBI CUMBOJIOB.

Pemiate cucteMbl IMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOUAIOIINE KBAIPATHOE
HEpaBEHCTBO, U300paXKaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YMCJIOBOM MPSMOM, 3aIUCHIBAThH
pelleHre ¢ MOMOIIBI0 CHMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA IIPU PELLICHUM PA3JIMYHBIX 3a/1a4.
DOyHKIUHA

Pacno3naBate GyHKIMU H3y4eHHBIX BUIOB. [10Ka3pIBaTh CXEMaTHYECKH PACIIOIOKEHUE Ha
KOOpJMHATHOM MIocKOCTU rpadukoB pyHkuumii Buga: y =kx, y=kx +b, y=k/x, y=ax2 + bx +
c,y=x3,y=1x, y = ||, B 3aBUCUMOCTH OT 3Ha4eHUN KO3 (UIIUEHTOB, OMHUCHIBATH CBOWCTBA

(GyHKIMIA.

CrpouTth 1 1300paXkaTh CXeMaTHUECKHU rpaUKy KBaJpaTHIHBIX (PYHKINH, OMIMCHIBATH CBOWCTBA
KBaJPaTUYHBIX GYHKLUH 110 UX rpadukam.

Pacno3naBate kBagpaTHUHyIO QYHKIHIO 1O (hopMyIie, MPUBOAUTH MPUMEPHI KBaIPATUIHBIX
(byHKUUH U3 pealbHON KU3HU, GU3UKU, TEOMETPUH.

YucaoBble NIOCIAEI0BATEILHOCTH | nmporpeccun

Pacnio3naBath apuMeTHUECKy0 U T€OMETPUUECKYIO TIPOTPECCUH MPU Pa3HBIX CIIOCO0ax
3a/laHusl.

BBINoNHATE BBIYMCICHUS C UCIIOIB30BaHUEM (OPMYII N-To WieHa apu(MeTHIecKoi n
T€OMETPUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

I/I306pa)KaTB YJICHBI IMOCJICA0OBATCIbHOCTH TOYKaMH Ha KOOp)II/IHaTHOI\/’I IIIIOCKOCTH.

Pemats 3a1aun, cBsI3aHHBIE C UUCIOBBIMU TOCIIE0BATENBHOCTSIMY, B TOM YHCIIE 3a/1a4H U3
peaybHOM KU3HM (C UCTIOIB30BAaHUEM KaJIbKYJISATOPA, HUPPOBBIX TEXHOJIOTUI).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
Ne | HaumenoBanmne | KosimuecTBo 4acoB JJIeKTPOHHBbIE
n/ | pa3aeyoB M TeM (uudposBbie)
I | MporpaMmmel Beer | Kontpoabusi | Mipakruueckn | 00pa3oBaTeibHbie
0 e padboThbl ¢ padoThl pecypcehl
1 Yucna u 25 1 bu6mmoreka [JOK
BBIUUCIICHHSL. https://m.edsoo.ru/7f415b9
PanmonansubIe 0
qrcia
2 Anrebpanuecku | 27 1 bubmuotexa [JOK
€ BBIpOKCHHS https://m.edsoo.ru/7f415b9
0
3 VYpaBueHus u 20 1 bubnuotexa [JOK
HEpaBEHCTBA https://m.edsoo.ru/7f415b9
0
4 Koopaunats! u 24 1 bu6mmoreka [JOK
rpaduKH. https://m.edsoo0.ru/7f415b9
OyHKINH 0
5 [ToBTOpenue u 6 1 bubnuorexa [JOK
000011eHne https://m.edsoo.ru/7f415b9
0
OBILEE 102 5 0
KOJIMYECTBO
YACOBIIO

[TPOTPAMME




8 KUIACC

Ne | HaumenoBanue | KosmyecTBo 4acoB DJIEKTPOHHBIE

n/ | pa3aesioB U TeM (undposbie)

II | IporpamMmel Bcer | Konrpoabnsl | IlpakTuyeckn o0pa3soBaTe/ibHbIe

0 e paéoThbl e padoThI pecypchbl

1 Yucna u 15 bu6nuoreka [IOK
BBIYUCIICHHSI. https://m.edsoo.ru/7f417af
KBanpatHsie 8
KOPHU

2 Yucna n 7 bu6nmoreka [IOK
BBIYUCIICHHSI. https://m.edsoo.ru/7f417af
Crenens ¢ 8
LEJIBIM
nokazaresieM

3 Anrebpanyeckn | 5 1 bubmuorexa [JOK
€ BBIPKCHHSI. https://m.edsoo.ru/7f417af
KBanpartuplii 8
TPEXWICH

4 Anrebpanyecku | 15 1 bubnuotexa [HOK
€ BBIPAKCHHS. https://m.edsoo.ru/7f417af
Anrebpanueckas 8
JIpoOb

5 YpaBHeHHUS U 15 1 bubnmnoreka HOK
HEPaBCHCTBA. https://m.edsoo.ru/7f417af
KBanpartHbie 8
ypaBHEHHS

6 YpaBHeHHUs U 13 bubnmnoreka [HOK
HEpPaBCHCTBA. https://m.edsoo.ru/7f417af
Cucremsl 8
ypaBHEHU U

7 YpaBHeHus u 12 1 bubmuotexa [JOK
HEepaBEHCTBA. https://m.edsoo.ru/7f417af
Hepasencrsa 8

8 OYHKIIHH. 5 bu6nuoreka [IOK
OCHOBHBIC https://m.edsoo.ru/7f417af
MOHSATHUSA 8

9 DOyHKIINHU. 9 bubmuotexa [JOK
Yucnossie https://m.edsoo.ru/7f417af
byHKIIHH 8

10 | IToBTOpeHue u 6 1 bubmuoreka [JOK
00001IeHNE https://m.edsoo.ru/7f417af

8

OBILEE 102 5 0

KOJIMYECTBO

YACOB 1O

ITPOTPAMME




9 KJIACC

Ne | HaumeHoBaHue KounyecTBO 4acoB DJIeKTPOHHbIE

1/ | pa3gesaoB U TeM (uudpossbie)
NPOrpamMmbl o0pa3oBaTe/ibHbIE

Bcero | KourpoabHnsle | [Ipakrnyeckue
pecypcsbl
padoThI padoTbl

1 Yucna u 9 bubnunoreka LIOK
BBIUUCIICHHSL. https://m.edsoo.ru/7f419d08
JleicTBUTENbHBIE
qucna

2 VYpaBHeHus u 14 1 Bubmuotexa [JOK
HEPaBEHCTBA. https://m.edsoo.ru/7f419d08
YpaBHEHUS C OJTHOU
MepeMEHHON

3 VYpaBueHus u 14 1 bubnuoreka [IOK
HEPaBEHCTBA. https://m.edsoo.ru/7f419d08
Cucremsbl ypaBHEHU

4 VYpaBHeHus u 16 1 bubnmnoreka [HOK
HEPaBCHCTBA. https://m.edsoo0.ru/7f419d08
Hepagsencrtpa

5 VYpaBueHus u 16 1 bubnuoreka [IOK
HEPaBEHCTBA. https://m.edsoo.ru/7f419d08
HepasencrBa

6 YucnoBbie 15 1 bubmuorexa [JOK
0CJICIOBATEIbHOCTH https://m.edsoo.ru/7f419d08

7 [ToBTOpeHue, 18 1 bu6anoreka LIOK
00o01IeHue, https://m.edsoo0.ru/7f419d08
crCcTeMaTH3anus
3HAHUU

OBIIEE KOJIMYECTBO | 102 6

YACOB 11O

[TPOTPAMME




