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INOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISIETCS OJHUM W3 OIMOPHBIX KypCOB OCHOBHOTO OOIIEr0 OOpa3oBaHMSA: OHA
oOecrieunBaeT U3yyeHHe JAPYruxX JTUCHUIUINH, KaK €CTeCTBEHHO-HAYYHOIr0, TaK U TYMaHUTapPHOIO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAMMO AJIs MPOJOHKEHUsS 00pa30BaHUsl U B MOBCEAHEBHON KU3HU.
PasButne y oOydamomuxcsi HayuyHbIX IPEACTABICHUN O MPOUCXOXKAECHUU M CYLUIHOCTU
anreOpandeckux aOCTpakiui, Crmoco0e OTpPaKEHHs MATEMATHYECKON HayKOW sBICHUH U
MPOLIECCOB B MpPHUPOJAE U OOIIECTBE, POJIM MATEeMAaTHUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHHIO HAYYHOI'O MHUPOBO33PEHUSI M KAuecCTB
MBIIICHHSI, HEOOXOAUMBIX JJISl aJaNTalud B COBPEMEHHOM IHppoBoMm obmecTtBe. M3yuenue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHUS HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHUS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTb CBOU
NEICTBUS U BBIBOJBI, GOpMYyIUpOBaTh yTBepkaeHUs. OcBOoeHHE Kypca airedpsl oOecreunBaeT
pa3sBUTHE JIOTHYECKOTO MBIIIICHUS OOYYaIOUIMXCSA: OHM MCIONB3YIOT JEAYKTUBHBIE U
UHIYKTUBHBIE PACCYXKACHUs, 0000IIEHNe W KOHKPETH3alUio, abCTparupoBaHWE W AHAIOTHIO.
OOyuenne anreOpe mpeanonaraeT 3HAYUTEIbHBIA OOBEM CaMOCTOSTENBHON NeATeIbHOCTH
o0ydJaromuxcsi, TMOITOMY CaMOCTOSITEIbHOE  peIIeHHEe 3ajJady  SBJSeTCs  peaiu3aluei
JeSITEJIbHOCTHOIO ITPUHIINIIA O0yUEHUS.

B crpykType mnporpamMmel y4eOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEro
0o0pa3oBaHUsl OCHOBHOE MECTO 3aHHUMAIOT COJep)KaTelbHO-MeToaudYeckue auHuM: «Yucna u
BBIUUCIICHUS», «ANreOpandeckue BBIPAKEHUSN», «YPaBHEHUS W HEPABEHCTBa», «DYHKIUHY.
Kaxxnas u3 3TUX coaepKaTelIbHO-METOANMYECKUX JIMHUN pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIET
U3Yy4EHHUsI Kypca, B3aUMOJIEHCTBYSI C IpyTUMU €ro JIMHUSIMU. B Xoze u3zydenus yueOHOro Kypca
00y4JaroIuMCs TPUXOAUTCS JOTHUYECKH PACCYKAAaTh, UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B cBs3M ¢ 3TUM B mporpammy y4eOHOTO Kypca « Anredpay» BKIIOYEHbI HEKOTOPbIE OCHOBBI
JIOTUKH, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3zeflax MaTeMaTH4ecKoro oOpa3oBaHus U
CIOCOOCTBYIOIIME OBJIAICHUIO 00YYAIOIIMMKCS OCHOB YHUBEPCAIBLHOTO MaTEMATUYECKOTO S3bIKA.
CopnepxaTenbHOW M CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOro Kypca «Ajiredpa» sBISETCS €ro
UHTETPUPOBAHHBIN XapakTep.

Conepxanue TMHUN «Yucna U BBIYUCICHUS) CITY>KUT OCHOBOM JUIsl AalIbHENIIIEro U3yYeHus
MaTeMaTUKH, CIIOCOOCTBYET pa3BUTUIO Y  OOY4YalOIIMXCS  JIOTUYECKOTO  MBILIUICHUS,
(OpMHPOBAHUIO YMEHHs MOJIb30BAThCS ANTOPUTMAMHU, a TAKXKE NMPHUOOPETEHHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJIMMBIX JJIsi MOBCETHEBHOM XHM3HHU. Pa3BUTHE MOHATHSA O YMCIEe HA YpPOBHE
OCHOBHOTO 00111er0 00pa30oBaHUs CBSI3aHO C PAllMOHAIBHBIMH M HWPPALMOHAIBHBIMU YHCIIAMU,
GbopMHUpPOBaHUEM TIPEACTABICHUIN O NEHCTBUTEIHHOM YHMCIE. 3aBEPIICHHUE OCBOSHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHEMY 0011eMy 00pa3oBaHUIO.

Conepxkanve JAByX anreOpanueckux JHUHUH — «AnreOpanyeckue BBIPRKEHUS» U
«YpaBHEHUS 1 HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y 00YUAIOUINXCS MaTEMaTHUECKOTO
anmnapara, He0OXOIMMOTO JIJIsl pelIeHUs 3a/lad MaTeMaTHKU, CMEKHBIX MPEIMETOB U MPAKTUKO-
OpPUEHTHPOBAaHHBIX 3agauy. Ha ypoBHe OCHOBHOro o0Iero oOpazoBaHMs yueOHBIM MaTepual
IPYNIUPYETCST BOKPYTI pPAlMOHAJbHBIX BBIpAKEHHH. AureOpa JeMOHCTPUpPYET 3HaueHHe
MaTeMaTUKH KakK s3bIKa JJIs [MOCTPOCHMSI MaTeMaTUYEeCKUX MOJeJel, ONMHUCaHusl MPOLECCOB U
ABJIEHUHN peallbHOTO Mupa. B 3amaun oOydeHus anredpe BXOAAT TaKKe JajbHEillee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUIEHUS,, HEOO0XOAWMOro, B YaCTHOCTH, JJsi OCBOEHHUS Kypca
UHPOPMATUKH, M OBJAJCHHE HaBBIKAMU JEAYKTUBHBIX paccyxaeHuil. IIpeobpaszoBanue



CUMBOJIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHMS, CTIOCOOHOCTEH K MaTEeMaTHYECKOMY
TBOPYECTBY.

Conepxanvie  (QyHKIMOHATbHO-TpAaUYECKOW JIMHMM  HAIEICHO Ha  IOJIyYCHHE
00y4armuMucs 3HaHu 0 GYHKIUAX KaK BaKHEUIIel MaTeMaTH4eCKONH MOJIENH Ui OMUCAHUS U
UCCJIEIOBaHMsI PAa3HOOOPA3HBIX MPOILIECCOB M SIBICHUNW B mIpupone M obmiectBe. M3yueHue
MarepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYaIONIMXCS YMEHHUS HCIOJNb30BaTh DPAa3TUYHBIC
BBIPA3UTEIbHBIC CPENICTBA S3bIKA MAaTEMaTHUKU — CIIOBECHBIC, CHMBOJWYECKHUE, rpaduueckue,
BHOCHT BKJIaJl B JOPMHUPOBAHUE MPEACTABICHUN O POJIM MATEMATUKHU B PA3BUTUU [IUBUWIIU3ALMU U
KYJbTYPBI.

Cornacno yueOHOMY TU1aHy B 7-9 Kinaccax u3ydaercs yueOHbIN Kypc « AnreOpay», KOTOPBIi
BKIIIOYAET CJICAYIOIIHE OCHOBHBIC pa3lelbl cojepkaHus: «Yucina ¥ BBIYUCICHUSY,
«AnreOpanyeckue BHIPAKEHUS», « Y paBHEHUS U HEPABEHCTBaY, « DyHKIUNY.

Ha m3yuenue yuebHoro Kypca «Anredpa» orBoautcs 306 yacos: B 7 kimacce — 102 gaca (3
yaca B Heneno), B 8 kinacce — 102 gaca (3 ygaca B Hegeno), B 9 kimacce — 102 gaca (3 gaca B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA
7 KJIACC

Yuciia ¥ BLIYMCICHHUA

JpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEX0]] OT OAHOM (POPMBI 3aITUCH APOOEH K JPYTOM.
IloHsAiTHE pPAaLMOHAIBLHOIO YHCIIA, 3aIIMCh, CPABHEHUE, YIOPANIOYMBAHNAE PALMOHAIBHBIX YHCEIL
Apudmerndeckue necTBUs ¢ pallMOHAIBHBIMU yKciaaMy. Pelienne 3a1a4 U3 peaabHON IPaKTUKU
Ha 4acTH, Ha ApoOu.

Crenenp ¢ HaTypajJbHBIM IIOKa3aTelIeM: OIpeesieHHe, Mpeodpa3oBaHne BHIPAKEHHUHA Ha
OCHOBE OIpE/EICHHUS, 3aUCh OOIBIINX 4Yncen. [IponenHTsl, 3anich MPOIEHTOB B BUIE IpOOH U
JpoOu B BHJIE NPOLIEHTOB. TpHU OCHOBHBIE 33Jaul Ha IPOLIEHTHI, PELIEHNUE 3aJad U3 pealbHOU
IIPAKTHKH.

IIpuMeHeHne NPU3HAKOB JACIMMOCTH, PA3JI0KEHNE HA MHOKUTENIA HATyPAJIbHBIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHasi MPONOPLIMOHATBHOCTH.

Anredpanyeckne BbIPaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUS C NEepeMEeHHOW. JlomycTumble 3HadeHUs
nepeMeHHbIX. [IpencTaBneHe 3aBUCUMOCTH MEXTy BEIMYMHAMU B BUe (GopMyIibl. Beraucnenus
no ¢opmynam. IIpeobpa3oBanne OyKBEHHBIX BbIPAKEHUH, TOXKIECTBEHHO PAaBHBIE BBIPAKEHUS,
IpaBuia Mpeodpa3oBaHusl CYMM M IPOU3BEICHUHN, PaBUIa PACKPHITHS CKOOOK M IPUBEACHUS
HNOJOOHBIX ClIaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10KA3aTeNIEM.

OpnHowienbl 1 MHorowieHbl. CteneHb MHorowieHa. CliojkeHue, BBIUMTAaHUE, YMHOKEHUE
MHOro4eHOB. DOopMysbl COKpAIIEHHOIO YMHOMKEHUS: KBaJpaT CyMMBl M KBaJpaT Pa3HOCTH.
dopmyJia pa3HOCTH KBagpaToB. Pa3noxkeHrne MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHHUs] M HEPABEHCTBA

VYpaBHeHHEe, KOPEHb YpaBHEHMsI, IIpaBUia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIBLHOCTh
YPaBHEHUM.

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

JluHeliHOe ypaBHEHHE C JABYMs NEpeMEHHbIMH U ero rpaduk. Cucrema IByX JTUHEHHBIX
YpaBHEHHI ¢ JBYMs INepeMeHHbIMHU. PelieHue cucteM ypaBHEHHH CIOCOOOM IOACTAHOBKH.
IIpumepsl perieHns TEKCTOBBIX 3a7a4 ¢ TOMOIIBIO CUCTEM YPAaBHEHU.

DOyHKIUUHA

Koopaunara Toukn Ha mnpsmol. UuciioBele NpOMEXYTKH. PaccrosHue Mexay IByMs
TOYKaMHU KOOPAMHATHOU IIPSAMOM.

[IpsimoyrosibHas cuctema koopauHat, ocu Ox u Oy. AOcuucca W opJuHaTa TOYKHU Ha
KOOpAMHATHOM IuiocKocTH. [lpumeps! rpadukoB, 3amaHHbIX (Gopmynamu. UrteHue rpapukon
peanbHbIX 3aBUcUMocTel. [lonstue pynkuuu. I'paduk Gynkiun. CoiictBa pynkuuii. JInneitHas
¢yukiwms, e€ rpaduk. I'paduk Gpyrkimu y = |x|. ['paduueckoe perienne THHEHHBIX yPaBHEHUHN U
CHUCTEM JIMHENHBIX YPAaBHEHUM.



8 KJIACC

Yucia 1 BBIYUCICHUSA

KBagpatHslii kopeHb u3 uucna. Ilonatue o0 wuppanuoHanbHOM uucie. JlecsTuunbie
NpUOJIMKEHNST UppALMOHANBHBIX Yncesl. CBoMcTBa apu(pMETHYECKUX KBaJpPATHBIX KOPHEH U uX
IPUMEHEHHE K IMpeoOpa30oBaHUI0 YMCIOBBIX BBIPQXKEHUW W BBIYMCICHUSAM. JleHCTBUTEIbHbBIE
qucia.

Crernens ¢ 1eqbIM IT0Ka3aTeaeM U e€ cBoiicTBa. CTaHgapTHas 3alych YKCa.

Auredpanyeckue BbIpaKeHHUs

KBanpaTHblil TpEXuiieH, pa3iioskeHUe KBaJIPaTHOIO TPEXUIEHA HA MHOKHUTEIIH.

Anrebpanyeckas apoOb. OCHOBHOE CBOWCTBO anrebpanyeckod npobu. CroxkeHue,
BbIYUTAHUE, YMHOXKEHUE, JIeJIeHNe airedpanueckux ApoOeil. PannoHanbHble BBIpaXXEHUS U UX
npeoOpa3oBaHue.

YpaBHeHusI 1 HepaBeHCTBA

KBanpatHoe ypaBHeHue, ¢opmyia KOpHEW KBaJapaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHu#, cBOOALIMXCA K JIMHEWHBIM U KBajapaTHbIM. Ilpocteiimne npoGHO-
palMOHAJIbHbIE YPAaBHEHUS.

I'paduueckas uHTEpIpeTalysl YpaBHEHUH ¢ ABYMS MEPEMEHHBIMU U CHUCTEM JMHEWHBIX
YpaBHEHM ¢ IBYyMs TepeMeHHbIMU. [ [puMeps! perieHus cucteM HeTMHEHMHbBIX YpaBHEHUH ¢ IBYMs
HEPEMEHHBIMH.

Perenue TekCTOBBIX 3aj1ay anreOpanyeckuM CriocoOoM.

YucnoBble HEpaBEHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCunbHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OJHOM mnepeMeHHOW. Cucrtemsl
JIMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUHA

[Tonsitue @ynkuuu. OOnacTh ONpeaeNeHns U MHOXKECTBO 3HaueHui (yHkiuu. CrnocoOsl
3aanus QyHKIUH.

I'papux Qynkuun. UYrenue cpoictB ¢(yHkiuu no e€ rpaduxy. Ilpumepsr rpadukon
(GYHKINH, OTpaKaIOLMX pealbHbIe IPOIIECCHI.

@OyHKUUHU, ONUCHIBAIOIINE NPAMYI0 M OOpaTHYIO MPOMNOPIMOHAIBHBIE 3aBUCUMOCTH, HUX
rpaduxu. Oyrkipn y = x2, y = x3, y = \x, y=|x|. Tpaduueckoe pemieHre ypaBHEHHI 1 CHCTEM
YPaBHEHUM.

9 KJIACC

Yuciia 1 BbIYUCICHUA

PanmonaneHble uncia, UppallMOHANbHBIE YHMCIa, KOHEYHbIE U OECKOHEYHBIE 1ECATUUYHbIE
npobu. MHOXeCTBO JEHCTBUTENbHBIX YHCEN, JCHCTBUTENbHBIE 4YHCIAa Kak OEeCKOHEUYHbIE
NecaTUYHbIe ApoOu. B3anMHO 0JJHO3HAYHOE COOTBETCTBUE MEKY MHOXKECTBOM JIEHCTBUTEIBHBIX
4uCeJl U KOOPAUHATHOU MPSMON.

CpaBHeHue JEHCTBUTENBHBIX YHUCEN, apupMeTHYecCKHe AEUCTBUSA C JACHCTBUTEIbHBIMU
YUCIIaMH.

Pa3zmepsl 00bEKTOB OKPYKAIOLIET0 MUPA, TUTEIBHOCTD MPOLIECCOB B OKPY>KAIOLIEM MUpE.

[TpubnmxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpHOMKeHHs. OKpyrieHue Yuced.
IIpuknaka v OLEHKa pe3yJIbTaTOB BEIYMCICHHM.



YpaBHeHUsI 1 HEPABEHCTBA

JInnelinoe ypaBHeHue. PelieHne ypaBHEeHUN, CBOAAIIMXCS K JIMHEUHBIM.

KBagparHoe ypaBHeHue. Penmienue ypaBHeHHN, CBOAAIIMXCA K KBaJApaTHBIM. bukBaapatHoe
ypaBHeHuE. [IpuMepshl pelieHus ypaBHEHUM TPEeTbel M YEeTBEPTOM CTENEHEH pa3sIoKEHUEM Ha
MHOKHTEJIH.

Pemenue npoOHO-palimoOHaTBHBIX ypaBHEHUHN. PellieHre TeKCTOBBIX 3a/1a4 alreOpaniecKum
METOJIOM.

VYpaBHeHHE C AByMs IEepeMEHHbIMH U ero rpa¢uk. PemieHue cucreM IByX JMHEWHBIX
YPaBHEHHH € ABYMs IIEpEMECHHBIMHU. PelleHne CUCTeM IBYX YPaBHEHMM, OJHO U3 KOTOPBIX
JUHEWHOe, a Jpyroe — BTOPOH cTerneHu. I'paduueckas MHTEpIpETalns CUCTEMbl YPaBHEHUH ¢
JBYMsI IIEPEMEHHBIMU.

Pemienue TekCcTOBBIX 3ajau anreOpanyeckuM CriocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JMHEMHBIX HEPABEHCTB C OAHOM IEPEeMEHHOW. PemeHue cucreMm JIMHEMHBIX
HEpaBEHCTB C OAHOW mepeMeHHOW. KBajgparHble HepaBeHcTBa. I'padumueckas MHTepHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JByMS IIEPEMEHHBIMH.

DOyHKIUH

KBanparnunast ¢yskius, e€ rpapuk u cpoiictBa. [lapaboma, KOOpAWMHATHI BEPITHMHBI
napaboJibl, 0Ch CAMMETPHUH TapaOoIbL.

I'paduxn dyskmmit: y =kx, y =kx +b, y =k/x, y =x3, y =Vx, y = x| ,  ux cBoiicTBa.

Yucii0BbIe NMOCJI€10BATEIBHOCTH U NPOrPECCUH

[TonsiTe 4KMCIOBOM MOCIENOBATEIBHOCTH. 3aJaHUE MOCIIENOBATEIbHOCTH PEKYPPEHTHOU
dbopmynoii u popmysoi n-ro 4ieHa.

Apudmerndeckas u reomerpuyeckas nporpeccuu. @opmyibl #-ro 4ieHa apupMeTHIecKon
Y TEOMETPUYECKON MTPOrPECCUil, CYMMBI IIEPBBIX 71 UICHOB.

N300pakeHre 41WieHOB apu(PMETHUECKOM M TeOMETPUYECKOM Mporpeccuié TOUYKaMu Ha
KOOpPJMHATHOM MIIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUUAIbHBINA POCT. CII0KHBIE MPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yabTaThl OCBOCHHUS MPOTpaMMbl ydeOHOro Kypca «Ainredpay
XapaKTEePU3YIOTCS:

1) narpuoTn4yeckoe BOCIIUTAHUE:

MPOSIBJICHUEM HHTEpeca K NPOLUIOMY U HACTOALIEMY POCCHUMCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHMKECHHSM POCCHUMCKMX MAaTEMAaTUKOB H POCCHUUCKOU
MaTEeMaTUYECKOU MIKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTUKEHUHN B IPYTUX HAyKax U MPUKIATHBIX
chepax;

2) rpaaaHCcKoOe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHME:

FOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEN TpakJIaHMHA W peau3allid €ro Ipas,
MPEJICTABICHHEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHHS PA3IUIHBIX CTPYKTYP,
SBIICHUH, MPOLIETYp TPAXKIAHCKOTO 0oO0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXXJIEHUIO ITHYECKUX MPOOJEeM, CBA3aHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTH)KEHUMN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUECKUX MPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

3) TpyAoBO€E BOCIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHHM MPAKTUYECKUX 3aJad MaTeMaTH4YeCKON
HAINPaBIEHHOCTH, OCO3HAHMEM BaXKHOCTH MATEMAaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCei
JKU3HM JIJIs1 YCTICIIHON MPOo(eCCUOHATBHOM JIEATETbHOCTH M PAa3BUTHEM HEOOXOIUMBIX YMEHHM,
OCO3HAaHHBIM BBIOOPDOM U TIOCTPOEHHWEM WHIMBHUAYaJIbHOM TpPAaeKTOPUU OOpa3oBaHUs U
YKU3HEHHBIX ITUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K HSMOLMOHATBHOMY M JCTETHYECKOMY BOCHPHUITHIO MaTeMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, pACCyKICHUM, YMEHUIO BUACTh MAaTEMAaTHUECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 O3HAHUSA:

OpUEHTAIIEH B NIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAyUYHBIX MpEACTaBIECHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEJIOBEKa, NPHUPOABI M 0O0IIecTBa, MOHUMaHUEM
MaTeMaTHUYeCKON HayKu Kak c(epbl 4YelIOBEYECKOW MNeATeIbHOCTH, JTaloB €€ pPa3BUTHUS U
3HAUMMOCTH JJIs1 Pa3BUTHUS LIMBUIIU3ALIMH, OBJIAJICHUEM SI3bIKOM MaTeMaTUKH M MaTeMaTUYECKOU
KyJbTypOH KaK CpEICTBOM TIIO3HAHUS MHpa, OBJAJCHUEM MPOCTEUIINMH HaBBIKAMU
MCCJIEI0BATENbCKOM JIEATETbHOCTH;

6) pusuveckoe BocnuTaHME, POPMHUPOBAHUE KYJIbTYPbI 310POBbS M IMOLMOHAJIBHOI0
Os1aromostyqusi:

TOTOBHOCTBIO PUMEHSTh MAaTEMAaTUUECKHUE 3HAHUS B HHTEPECaX CBOETO 3/I0POBBS, BEACHUS
310pOBOT0 O00pa3a >KU3HU (3I0pOBOE MUTAHMUE, COATAHCUPOBAHHBIM PEKUM 3aHATUNA W OTIbIXA,
perynspHas (pu3MUeckass akTUBHOCTb), COOPMUPOBAHHOCTHIO HaBBIKA PeQIICKCHH, MPU3HAHUEM
CBOETO MpaBa Ha OIMIMOKY U TaKOTO Ke TpaBa JPYroro 4eI0BeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpUEHTAIME HAa MPUMEHEHWE MaTEeMaTHYECKHX 3HAHWM JJIS pelieHus 3ajad B 00JacTh
COXPAHHOCTH OKpY>Karolleil cpeibl, MIAHUPOBAHUSA IOCTYNKOB M OLEHKH HMX BO3MOXKHBIX
MOCTEACTBUMA ISl OKPY>KAIOLIEH Ccpeibl, 0CO3HAHUEM TI00AIBHOTO XapaKTepa SKOJIOTHYECKHX
mpoOJIeM U IyTeW UX PEIICHHS;



8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSM COIUAIBHON U IPUPOIHOI Cpebl:

TOTOBHOCTHIO K IIGfICTBPISIM B YCJIOBHUAX HGOHpeI[eJIéHHOCTI/I, MOBBIIICHUIO YPOBHHA cBOECH
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO ACATCIbHOCTh, B TOM YHCJIC YMCHUC YUYUTHCA Yy APYIrux
Jt0Jiel, mpuoOpeTaTh B COBMECTHOW NIEATEIBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTUX;

HE0O0XOIMMOCTBIO B ()OPMHPOBAHNU HOBBIX 3HAHHI, B TOM 4Yucie (GOPMYIHPOBATH UICH,
IIOHATHUS, THUIIOTC3bI 06 o0OBeKTax u SABJICHUAX, B TOM YHCJIC PAaHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO 0OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCHPUHUMATH CTPECCOBYIO CUTYAIUIO
KaK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTHPOBATh MPHUHUMAaEeMble DPELICHUS W JCHCTBHS,
(GbopMyIHpOBATEH M OIICHUBATH PUCKHU M MOCIEICTBUS, (HOPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATDI

ITo3HaBaTebHBbIE YHUBEPCAJBHBIC y‘leﬁHLIe JeHCTBUA

ba3oBble JJornyeckune AefcTBUA:

BBISBJIATh M XapaKTEPU30BaTh CYLIECTBEHHBIC MPHU3HAKW MAaTEMAaTHUECKHX OOBEKTOB,
NOHSTHH, OTHOUIEHUH MEXIy MOHSATHUAMH, (OPMYJIHPOBATH ONPEICICHUS MOHATHMH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PHUKALUK, OCHOBAHUS 111 0000IEHHS
U CPaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,

BOCIIPHHUMATh, (JOpPMYyITUpOBaTh W MPeoOpa30BbIBATH CYXKICHUS: YTBEPAUTEIbHBIE U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U O0IINE, YCIOBHEIC,

BBISIBJISITH MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEYHS B (paKTax,
JAHHBIX, HAONIONEHUSAX W YTBEPKICHUAX, Mpeiararb KPUTEPUH JJIsl BBISBICHUS
3aKOHOMEPHOCTEH U IPOTHBOPEUHH;

JieNiaTh BBIBOJBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, AETYKTUBHBIX M MHIYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUEHUH 110 aHaJIOTHH;

pa3bupath 10Ka3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKIEHHUH (ITPsIMbIE ¥ OT TPOTHUBHOTO),
IPOBOJUTH CaMOCTOSITEJIbHO HECJIOKHBIE J0Ka3aTeIbCTBA MaTEeMaTHYeCKHX (aKTOB,
BBICTPAaNWBaTh apryMEHTAIUIO, PUBOIUTH MTPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE PACCYKACHUS;

BBIOMpATh CMOCOO pemeHust y4eOHOM 3ahau (CpaBHUBaTb HECKOJBKO BapHaHTOB
petieHusi, BEIOMpaTh HanOoJee MOIXOMSIINN ¢ yIETOM CaMOCTOSITEIIbHO BBIJEIICHHBIX
KPUTEPHEB).

Ba3oBrbIe ncciienoBareanLcKue AeliCTBUA:

UCIOIB30BaTh  BONPOCHI  KaK  HCCIIEAOBATENLCKUH  HWHCTPYMEHT  IO3HAHUA,
(bOopMyIIHPOBATH BOIIPOCHI, PUKCHPYIOIIUE TPOTHBOPEUYHE, TIPOOIEMY, CAMOCTOSTEITHHO
yCTaHABIMBAaTh UCKOMOE U JaHHOe, (OpMHUPOBATh TUIIOTE3Y, APIYMEHTHPOBATh CBOIO
MO3UIIMI0, MHEHHE;

MPOBOJUTH TI0 CaMOCTOSTEIBHO COCTaBJICHHOMY IUIaHY HECJIOXHBIH SKCIICPUMEHT,
HEOOJBIIIOE HCCIIEJIOBAHUE [0 YCTAHOBICHHIO OCOOEHHOCTEH MaTeMaTHYEeCKOTO
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXy COOOM;

CaMOCTOATENIbHO  ()OpMYJTUpOBaTh OOOOIIEHUS H  BBIBOABI IO  pe3yJbTaTaM
NPOBENEHHOTO HAOJIIOJICHHS, UCCIICIOBAHUS, OLICHUBATh JIOCTOBEPHOCTh MOJYYCHHBIX
pe3yabTaTOB, BEIBOJIOB U 000OIICHUI;



IMPOrHO3UPOBATH BO3ZMOXKHOC Pa3BUTUC IIPOLECCA, a TAKIKEC BbIABUTaTh IPEAITOIOKCHHA
0 €ro pa3sBUTHUHU B HOBBIX YCIIOBUAX.

Paborta ¢ nnopmanmeii:

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

BBIOMpATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh W HWHTEPIPETUPOBATh HH(DOPMAIUIO
Pa3INYHBIX BUAOB U (POPM NPEICTABICHHUS;

BBIOMpATh (hOpMy MpeaCTaBICHHUS HHOOPMAIIMH U WILTIOCTPUPOBATH pelIaeMble 3aauu
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLIEHUBATh HAJEKHOCTh MH(DOPMALIUK 110 KPUTEPUSAM, NPEATIOKEHHBIM YUUTEIIEM WU
c(OpMyYITHPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

BOCIIPUHUMATH ¥ (POPMYJIHMPOBATH CYXJICHUS B COOTBETCTBUH C YCIIOBUSAMHU M LEIIMHU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOK TOYKY 3PEHUSI B YCTHBIX U
MUCHMEHHBIX TEKCTAaX, 1aBaTh MOSCHEHHS 110 XOAY PELICHHS 3a/1a4i, KOMMEHTUPOBATh
MOJTyYCHHBIN PE3yJIbTaT;

B X0JI¢ 00CYX/ICHUS 3a1aBaTh BOMPOCHI IO CYIIECTBY OOCYKIAEMON TEMBI, IIPOOIEMBI,
perraeMoii 3a1auu, BBICKa3bIBaTh UJICH, HAIICIICHHBIC HA TTIOWCK PEIICHHUS, COTIOCTABIISATH
CBOM CYXJICHUS C CY>KICHHUSIMHU JAPYTUX YYACTHUKOB JIMAJIOTA, OOHAPYKUBATh PA3JINIHC
U CXOJICTBO TO3UIUIA, B KOPPEKTHOH (opme (GopMyInpoBaTh pa3HOIIIACHS, CBOU
BO3PAKCHUS;

MPEJICTABIISITh PE3yIbTAThl PEUICHUS 3a7aud, YKCIIEPUMEHTA, UCCIICAOBAHUS, TPOCKTA,
CaMOCTOSITEIILHO BBIOMPATh (OopMaT BBICTYIUICHUS C YYETOM 3amad MPE3CHTAMH U
0COOEHHOCTEHN ayAUTOPHH;

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMAaHIHON U MHIMBHYaIbHON PabOThI IPU
pelIeHHH yIeOHBIX MAaTEMaTHICCKHIX 33]1aY;

MPUHUMATH 1IeJTb COBMECTHON JIeATEIbHOCTH, TUIAHUPOBATh OPTaHU3AIUI0 COBMECTHOM
paboThI, pacrpeesaTh BUABI padoT, TIOTOBAPUBATHCS, 00CYKIATh MPOIIECC U PEe3yIbTaT
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIOCH;

y4acTBOBATh B TPYMIIOBHIX popMax paboThI (00CykaeHUs, 0OMEH MHEHUSMU, MO3TOBBIE
HITYPMBI U IPYTHE), BHITIOIHATH CBOIO YacTh PabOThl U KOOPJIMHUPOBATH CBOU JICHCTBUS
C IPYTHMMH YICHAMH KOMAaHJIbI, OIICHUBATh KA4eCTBO CBOETO BKJIJa B OOIIUN IMPOTYKT
0 KpUTEPHSIM, CHOPMYITHPOBAHHBIM YUYACTHUKAMHU B3aUMOJICHCTBHS.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUSA
Camoopranuzanus:

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH, AJTOPUTM pEIIeHUs 3aJadd (WM €ro 4YacTb),
BBIOMpPATh CHOCOO pemeHuss ¢ y4€TOM HMMEIOUIUXCS PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUN C y4ETOM
HOBOW MH(OpMaIUy.

CﬂMOKOHTpOJ’Ib, IMOLMOHANbHBbII HHTEJJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIMPOBEPKU, CAMOKOHTPOJIS MpOIecca U pe3ysbTara pPerieHus
MaTeMaTUYECKOM 3a/1auu;
MPEABUIETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IPU PELICHUU 3aa4d, BHOCUTH
KOPPEKTUBBI B JEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWIEHHBIX OLINOOK,
BBISBJIEHHBIX TPYJIHOCTEW;



® OIICHMBATh COOTBETCTBUE PE3yJbTaTa ACATCILHOCTH ITOCTABICHHOM IETH M YCIOBHSIM,
OOBACHATH IPUYNHBI TOCTYKEHHS HITH HEJOCTHKCHUS LIEJTN, HAXOAUTh OLIHOKY, TaBaTh
OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K koniy oOyuenuss B 7 kJacce OOydarOUMiiCs MOMYYUT CIEIYIOIIUE TMpPEAMETHBIC
pE3yJIbTaThI:

Yuciia ¥ BHIYHMCICHHUA

BbinonHATe, coyeras yCTHble M NHMCbMEHHbIE NPUEMBI, apu(MeTHUeCKue ACUCTBUS C
paloHaIbHBIMU YHCIAMHU.

HaxomuTe 3HaueHHs 4YHMCIOBBIX BBIPAKEHUH, NPUMEHATh PAa3HOOOpa3HbIE CIIOCOOBI U
OpuéMbl  BBIYUCIEHHS 3HAYCHWH JpOOHBIX BBIPAXKEHUH, COAEPXKAIIMX OOBIKHOBEHHBIE U
JECATUYHbIE JPOOH.

[lepexonuTh OT 0AHOM (HhOPMBI 3alMCH YUCEN K JIpYyroi (mpeoOpa3oBbIBaTh JIECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYAaCTHOCTH B OECKOHEYHYIO
JIECATHYHYIO APOOB).

CpaBHUBATH U YIOPAIOYNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrasaTh yncna.

BbINoNHATE NPUKKUIKY U OLIEHKY pe3yjbTaTa BBIYMCIIEHUM, OLIEHKY 3HAUEHUN YUCIIOBBIX
BbIpaXCHUI. BBINOIHATE AEHCTBUS CO CTENEHSMU C HATYpaJIbHBIMU [TOKA3aTEISIMHU.

[TpyuMeHATh NPU3HAKU JEITMMOCTH, PA3JIOKEHUE HA MHOKUTENIN HATYPaJIbHBIX YHCEIL.

Pemars nNpakTMKO-OPUEHTUPOBAHHBIE 3aJaud, CBS3aHHBIE C OTHOILICHUEM BEJIWYMH,
IPONOPLUOHAIBHOCTBIO BEIMUUH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YJIbTAThl PEIICHUS 3a7a4
C Y4ETOM OrpaHMUYEHU, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpUBaeMbIX OOBEKTOB.

Anredpanyeckne BbIPaKeHUs

Hcnonb30Bath anredbpanyeckyto TEPMUHOJIOTHIO U CUMBOJIHMKY, IPUMEHSATH €€ B Ipoliecce
OCBOEHUS yueOHOro MaTepHara.

Haxonuth 3HaueHns OyKBEHHBIX BBIPQXKEHUN MTPH 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BeinonHATe npeoOpazoBaHusl LIEI0r0 BBIPAKEHHS B MHOTOWIEH MPUBEIEHUEM MOT00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINoNHATE yMHOXEHHME OJIHOYJIE€HAa HAa MHOTOYJIEH M MHOTOYJIeHa Ha MHOTOYJIEH,
NPUMEHSTH (POPMYJIbI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCy1uecTBIATh pa3I0KEHUE MHOTOWIEHOB HA MHOMKHTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKM OOIIero MHOKHUTENS, TPYNIHUPOBKH ClIaraeMbIX, IpUMEHEeHUs (HOpMyJ COKpaIEHHOIo
YMHOKEHUS.

[IpumensiTh TpeoOpa3oBaHUS MHOTOWIEHOB Ui pEUIeHHMs pa3MyHbBIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATIbHOU TPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATypaJIbHBIMH MOKa3aTeIsIMH Ul peoOpa3oBaHus
BBIPAKCHMUII.

YpaBHeHHUs1 M HEPABEHCTBA

Pematp sMHeliHbIE ypaBHEHMsI C OQHOM NEPEMEHHOM, NMPUMEHSSA IpaBHia IEpexoja OT
MCXOAHOIO YpPaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsATh, sBisSeTCd JM YHCIO KOPHEM
YpaBHEHHS.

[TpumensTh rpaduueckre METObI IPH PEIICHNN JIMHEWHBIX YPAaBHEHUN U UX CHCTEM.



[TonGupats mpUMepsl Map YUCE, SBISIOLIMXCS pPEIIEHUEM JTMHEHHOTO YpaBHEHHUS C ABYMS
NIEPEMEHHBIMH.

CrpouTh B KOOPAMHATHOM IJIOCKOCTH TpauK JUHEHHOTO YypaBHEHHS C JABYMS
HEPEMEHHBIMHU, NOJIb3YsICh I'PaUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemare cucreMbl ByX JIMHEHHBIX YPaBHEHUH C JIByMs INEPEMEHHBIMH, B TOM 4YHUCIIE
rpau4ecKy.

CocTaBisiTh M pemiath JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX YpaBHEHUI IO
YCIIOBUIO 3a/layd, HWHTEPIPETUPOBAaTh B COOTBETCTBMM C KOHTEKCTOM 3aJaud IIOJy4YEHHBIN
pe3yJIbTar.

DOyHKIUUHA

N300paxkatb Ha KOOpPAMHATHOW TMPSMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTpPE3KH, WHTEpBaJIbl, 3alllCbIBaTh 4YHCIOBBIE IIPOMEXKYTKH Ha
aIreOpanyeckoM s3bIKe.

OtrmedaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku uHeHHBIX QyHKIHHA. CTpouTh Tpaduk GyHKIUN y = [X|.

OnwuceiBaTh € MOMOIIBIO (YHKIMH M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIMYMHAMMU:
CKOPOCTb, BpEMs, PacCTOSHME, 1I€HA, KOJIMYECTBO, CTOUMOCTb, ITPOU3BOJUTEIBHOCTb, BpEMS,
00BEM paboTHI.

HaxoauTe 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuil crocod NmpeicTaBiIeHUs M aHAIW3a UHPOPMALMHU, U3BIEKaTh U
UHTEPIPETUPOBATH HHPOPMALIUIO U3 IPa(UKOB peaNbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xoniy oOyuyeHuss B 8 kJiacce 0OOydYarOIIMICS TMOJYYUT CICAYIOMIUE MPEIMETHBIE
pe3yabTaThI:

Yuciia ¥ BLIYUCICHUSA

Hcnonp30BaTh HayaJIbHBIE NPEICTABICHUS O MHOXXECTBE JEHCTBUTENBHBIX YHCEN IS
CPaBHEHHUsI, OKPYIJIEHUS M BbIYMCIEHUH, M300pakaTh JEHUCTBUTENbHBIE YHCIA TOYKAMU Ha
KOOPJIMHATHOW IIPSIMOM.

[TpuMeHATh TOHATHE apU(pMETHYECKOrO KBaJpPaTHOTO KOPHS, HAXOJIUTh KBaJpaTHBIC
KOPHH, UCHOJIb3YsI TPH HEOOXOAUMOCTH KAJIbKYJISITOP, BHIIOIHATH TPeoOpa30BaHus BhIpaKEHHH,
coJiepKalliX KBaJpaTHbIe KOPHHU, UCIOIb3Ys CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3amucu OOJIBIIUX M MallbIX YMCEN C MOMOIIbIO JECATUYHBIX IpoOeil u
creneHel uncina 10.

AuredpanyecKkune BbIPaKeHUS

[IpuMeHsTh TOHSATHE CTENEHH C IeJIbIM II0Ka3aTelieM, BBIIOJHATh MpeoOpa3oBaHUs
BBIPAXEHU, COIEPIKALUX CTENEHU C LIE€TIbIM [TOKA3aTEeIeM.

BBINONHATE TOXIECTBEHHBIE MPeoOpa3oBaHMs palMOHAIBHBIX BBIPRKEHUH Ha OCHOBE
npaBuiI JeMCTBUN HAJl MHOTOUJIEHAMH U alredpanyecKuMu JpoOsMu.

PacknanpiBaTh KkBaipaTHBIN TPEXUIEH HA MHOKUTEIH.

[TpumeHsTh peoOpa3oBaHUsl BHIPAKEHUH JIJIS pEIIeHUs pa3IMUHbIX 337a4 U3 MaTeMaTUKH,
CMEKHBIX ITPEIMETOB, U3 PEAIIbHON IIPAKTUKH.

YpaBHeHHUsS M HEPABEHCTBA

Pemarp nuHeiHbIe, KBaJpaTHbIE YPaBHEHUS U PALlMOHAIbHbBIE YPABHEHMSI, CBOJASIIUECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IBYyMS IEPEMEHHBIMH.

ITpoBoauTH IpOCTENIINE UCCIEA0OBAHNS YPABHEHUN U CUCTEM YPaBHEHUMH, B TOM UYHUCIIE C
IpUMEHEHHEM rpaduyecKux NnpeacTaBieHui (yCTaHaBIMBaTh, UIMEET JIM ypaBHEHHUE WU CUCTEMa
YpaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIbKO, U TIpoyee).



[TepexoauTh OT CJIOBECHON (OPMYITMPOBKH 3amaur K €€ anreOpandeckod MOJeNu C
MOMOILbI0  COCTaBJICHUS YpPAaBHEHHUS WJIM CHUCTEMbl YypaBHEHHWH, WHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4yl MOJIYUYEHHBIN pe3yJsIbTar.

[IpuMeHATh CBOWCTBA YMCIIOBBIX HEPABEHCTB [IJIsl CPABHEHMS, OLIEHKH, peIIaTh JUHEHHbIE
HEPAaBEHCTBA C OJIHOM NEpEeMEHHOM U WX CHCTEMbI, JaBaTb TIpadUUYECcKyl0 HILTIOCTPAIHIO
MHO’KECTBA PELICHUI HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUUHA

[Tonnmath U UCTIONB30BaTh (DYHKIIMOHAIBLHBIC TOHITUS U SI3bIK (TEPMHUHbBI, CHMBOJIMYECKHE
0003Ha4YeHHUs), ONPEENIATh 3HaYeHHE (PYHKIMH 110 3HAYEHUIO0 apryMEeHTa, ONpeAesiTh CBONCTBA
byHKIMY M0 e€ rpaduky.

Crpoutsb rpaduku 3eMeHTapHbIX GYHKIUN BUIA:

, Y = X, ONHCHIBATH CBOMCTBA UHCIOBOH (BYHKIHH IO €&

y=kix,y=xy=xy=[
rpaduky.

K xonmy oOydenus B 9 kiacce oOydaromuiics MOMYYHUT CIEAYIOUIUE peIMETHbIC
pe3yabTaThI:

Yucia 1 BEIYUCTEHHSA

CpaBHUBATH U YIIOPSIOUYMUBATH PAlHOHATbHBIC U UPPALIMOHAIIBHBIE YUCIIA.

BrinonHaTe apudmeTnuecKkue AeCTBUS C PallMOHAIBHBIMHU YHMCIaMH, COYeTas YCTHbIC U
MUChMEHHBIC TPUEMBI, BBITIONHATH BEIYUCIICHUS C UPPAIIMOHATHHBIMU YHCIIAMH.

HaxomuTh 3Ha4YCHUS CTETNICHEH C ICNIBIMH ITOKA3aTeIsIMU M KOPHEH, BEIYUCIIATH 3HAYCHUS
YHCIIOBBIX BBIPAKEHUH.

OKpyriasTh AEWCTBUTENbHBIC YHCIA, BBIMOIHATH MPUKHUIAKY pE3yJibTaTa BBIYUCICHUM,
OIICHKY YHCIIOBBIX BBIPAKCHU.

YpaBHeHUsI 1 HEPABEHCTBA

Pemath TMHEWHBIC ¥ KBaIpATHBIC YPaBHEHUS, YPAaBHEHUS, CBOIALITUECS K HUM, TPOCTEHIIIHE
IpOOHO-pallMOHANIbHBIE YPABHEHHUS.

Pemarh cuctemsl IBYyX JIMHEWHBIX YpPaBHEHHH C JBYMs MEPEMEHHBIMU U CHCTEMBI ABYX
YpaBHEHHUM, B KOTOPBIX OJHO YPaBHEHUE HE SBJISICTCS JIMHCHHBIM.

Pemiate TekcTOBBIE 3amaud anreOpandecKUM CIIOCOOOM C TOMOIIBIO COCTaBJICHUS
YpaBHEHHUS WUJIM CUCTEMBI IBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMH.

[TpoBoauTh MpoCTEiilNe UCCIeA0BaHNUS YPAaBHEHUH U CUCTEM YPaBHEHUM, B TOM UYHUCIE C
MPUMEHEHUEM TpadUIeCKUX MPEICTaBICHNH (YCTaHABIINBATh, HIMEET JIM YpaBHEHUE WU CHCTEMA
YpaBHEHUU PEIICHUs, €CITU UMEET, TO CKOJIBKO, U TIpovee).

Pemate nuHeiiHble HEpaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, H300pakaTh pelIeHHe
HEPAaBEHCTB Ha YHMCIIOBOW MPSIMOM, 3aMUCHIBATH PEIIEHUE C OMOIIBI0 CHMBOJIOB.

Pemath cucTemMbl IMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOUAIOIIUE KBAIPATHOE
HEPABEHCTBO, M300paKaTh PEUICHUE CHCTEMBI HEPABEHCTB HAa YMCIIOBOH MPSMOH, 3alHCHIBATH
peleHre ¢ MOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPH PEIICHUN PA3IUYHBIX 3a/1a4.

DOyHKIUUHA

Pacrio3naBaTh GyHKIIMHM H3YyYEHHBIX BHIOB. [I0Ka3pIBaTh CXeMAaTHUYECKU PACIIOIOKCHHE Ha

KOOPJMHATHOM TUIOCKOCTH rpaduKoB QYHKIUM Buaa: y = kx, y=kx + b, y = k/x, y = ax’> + bx +
c,y= X, y = \/x, y = |x|, B 3aBuCHMOCTH OT 3HauYeHU KO3()PUIMEHTOB, OMKCHIBATH CBOMCTBA

GyHKIHA.



Ctpouts M nM300paXkaTh CXEMaTW4YEeCKH TpadUKH KBAAPATUYHBIX (YHKLHUH, ONHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMHA MO UX IpaduKaMm.

Pacnio3naBate KBagpaTH4HY0 QYHKIHIO 110 (hOpMYyJIe, IPUBOJUTH IPUMEPHI KBaIPATUIHBIX
(GyHKIMI U3 peaabHOM KNU3HU, QU3NKH, TEOMETPHUH.

YucioBble MOCI€10BATETLHOCTH U MPOTPeCCHH

Pacno3naBare apu(METHUECKYI0O M TEOMETPUYECKYIO MPOrPECCUU MPH pa3HBIX CIIOCOOax
3aJjaHusl.

BBITOTHATE BBIYMCICHHUS C HCIOIB30BaHUEM (OPMYJ N-TO YieHa apupMETHYECKOH u
T€OMETPUYECKON IPOrpeccuii, CyMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4ieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPJMHATHON TIOCKOCTH.

Pemrate 3agaum, cBA3aHHBIE C YHCIOBBIMH MOCIIEIOBATEIBHOCTSAMHU, B TOM YHCJIE 3a]1a4d U3
peanbHON KNU3HU (C UCTIOJIB30BAaHUEM KaIbKYJIATOPA, HU(POBBIX TEXHOIOTHIH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM undposbie
Ne i/ P KourpoJububie | IIpakTuyeckue (uucbp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsI
pecypcsbl
| Hucna u BeruncieHus. PanronanbHeie 75 ) bubnuorexa [JOK
quciia https://m.edsoo.ru/7f415b90
2 AnrebpandecKkue BbIpaKCHUS 27 2 brbmorexa LHOK
https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 2
3 ¥/ PABHCHIS 1 HEPABCHCTEA 0 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 K . D 24 2
OOPJIMHATEL H IPAQHKH. PyHKILH https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
I1 7 1
. oBTOpetthe it odobuerte https://m.edsoo.ru/7f415b90
OBLIEE KOJIMYECTBO YACOB I10 102 9 0

I[TPOTPAMME




8 KVIACC

KouunyecTBo 4yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM (uudpoBbie)
Ne /i P Konrpoasbnsie | IIpakTHyeckue p
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Yucna u Beruncnenus. KBaapatabie KOpHU 15 1 bubmorexa [JOK
https://m.edsoo.ru/7f417af8
) Yucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 1 bubmuorexa [JOK
oKasarejieM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BhIPAKECHHUS. 5 | bubnuorexa [JOK
KBanpatublii TpéxuieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 | bubnnoreka [JOK
Anrebpaundeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBuenus u HepaBeHcTBa. KBagparHbie 15 | bubnnoreka [JOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 1 bubnnoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHe epaBeHcTBa. HepaBeHcTBa 12 2
DABHCHHA H HEPABEHCTS PABEHCTB https://m.edsoo.ru/7f417af8
8 OyHk1uu. OCHOBHBIE TOHATHS 5 bubmmorexa LIOK
https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
9 o 4 9 1
YHKHHH. HHCIOBbIC (I)yHKuI/II/I https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 [ToBTOpeHMe U 06001IeHNE 6
p B https://m.edsoo.ru/7f417af8
OBULIEE KOJIMYECTBO YACOB I10 102 9 0
[MPOI'PAMME




9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM (uu¢poBbie)
Ne /i P Konrpoasbnsie | IIpakTuyeckue p
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| Yucina u BelurcieHus. JlelcTBUTEIbHbBIC 9 1 bubnuorexa [JOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHUs U HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnnoreka [JOK
OJIHOM MEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 14 1 bubnnoreka [HOK
ypaBHEHUN https://m.edsoo.ru/7f419d08
bubmuorexa [JOK
4 .H 16 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa hitps//m.edsoo.ru/7f419d08
bu6mmoreka [JOK
o 1 1
3 YHIHHH ! https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
4 15 2
6 VICTIOBBIC HOCHCAOBATEALHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpEeHue, 060061IeHNE, CUCTEMATH3ALUS 17 | bubnnorexka [JOK
3HAHUH https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 102 2 0

[TPOI'PAMME
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