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HOACHUTEJBHASA 3AIINCKA

Anrebpa SBISETCS OJHUM €3 OIOPHBIX KypPCOB OCHOBHOTO OOIIIETO
oOpa3oBaHHs: OHAa 00ECTIeYnBaET N3YUCHHE IPYTUX JUCIUIUIMH, KaK €CTeCTBEHHO-
HayYyHOTo, TaK ¥ TyMaHUTAPHOIO LMKIOB, €€ OCBOCHHME HEOOXOOUMO IS
IPOAOJDKEHUsI 00pa30BaHUs U B MOBCEAHEBHOM *U3HU. Pa3BuTHe y o0yuaronmxcs
HAyYHBIX TPEJACTABICHUNA O TMPOUCXOXKICHUM U CYIIHOCTH airedpanyecKkux
abcTpakiui, cnocobe OTpakeHHs MaTeMaTUYECKON HAyKOW SIBICHUN U TPOIIECCOB
B INPUPOJE U OOILECTBE, POJM MATEMAaTUYECKOTO MOJEIMPOBAHUS B HAyYHOM
IO3HAHUU U B IIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ KaueCTB MBIIIJICHUS, HEOOXOAUMBIX JJIs aJaNTallyd B COBPEMEHHOM LU(POBOM
oOmectBe. M3yueHue anreOpsl oOecHeUMBAEeT pa3BUTUE YMEHUS HaOIIOAATh,
CpaBHHMBaTh, HAXOAHWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIILIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATh CBOM JIEUCTBUS U BBIBOJBI,
(dopmynupoBath yTBep)KAeHU. OcBOEHUE Kypca anredpbl o0ecneunBaeT pa3BUTHe
JIOTUYECKOTO MBIIIJICHUS] OO0YYaloUMXCs: OHHM HCIONB3YIOT JEAYKTHBHBIE U
WHAYKTUBHBIE pacCyXJIeHus, 00001eHne 1 KOHKPETH3AINIo, abcTparupoBaHue u
aHajmornto. OOydenwe  anreOpe  mpeAmnojiaraeT  3HAYUTEIBHBIE  O0BEM
CaMOCTOSITENIbHOM  J1€ATEIbHOCTH OOY4YalolIUXCs, IOATOMY CaMOCTOSITEIbHOE
pelIeHne 3a/1a4 ABJSETCS peanu3aleil JesTeIbHOCTHOIO IPUHLKIIA O0yUEHUsI.

B cTtpykType mporpammbl yueOHOTO Kypca «Anredpa» aisi OCHOBHOTO
o01m1ero o0pa3oBaHus OCHOBHOE MECTO 3aHHUMAIOT COJEP>KaTEIbHO-METOINIECKUE
auHUK: «Yucnaa ¥ BBIYUCIECHUN», «ANredpandeckue BhIpaXKEHUs, « Y paBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxnas w3 3THUX copepkKaTeabHO-METOIUYECKUX
JMHUM pa3BUBAETCS HA MPOTSHKEHUM TPEX JIET U3YUEHUsI Kypca, B3aUMOJEHCTBYSI C
ApPYyTMMH €ro JHHUSAMH. B Xome wu3ydeHus ydeOHOro Kypca OO0ydaromiumcs
MPUXOJIUTCS JIOTHYECKH PACCy’KIaTh, MCIOIH30BaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBs3M ¢ 3TUM B mporpammy ydeOHOro Kypca «Auredpay BKIHOUYEHbI
HEKOTOpbIE OCHOBBI JIOTMKH, IPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3zenax
MaTeMaTU4YeCKoro oOpa3oBaHus U CIOCOOCTBYIONIME OBJIAJICHUIO 00YUYaIOIIUMUCS
OCHOB  YHHBEPCAJIBHOTO  MareMarudeckoro si3blka. Comaep)kaTenbHOW |
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOro Kypca «AnreOpa» ABISETCS €ro
WHTETPUPOBAHHBIN XaPAKTED.

Conmepxxanne auHMM «YucClia W BBIYUCICHUS» CIY’)KUT OCHOBOM IS
JaJIbHEHIIIer0 U3Y4YeHHUs] MaTeMaTUKU, CIOCOOCTBYET Pa3BUTHIO Yy OOYYarOLIMXCS
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHUS MOJB30BATHCS AITOPUTMAMH, a
TaKXKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl TIOBCEIHEBHON
KU3HU. Pa3BUTHE MOHATUSA O YMCIIE HA YPOBHE OCHOBHOIO OOLIEro oOpa3oBaHUs
CBSI3aHO C PAlMOHAIBHBIMU M UpPpaIMOHATIBHBIMU YHCIIaMH, (pOpMHpOBaAHHEM



MIPEACTABICHU O JEWCTBUTEIIBHOM YMCIIE. 3aBEPIIEHUE OCBOCHMS YHUCIOBOU
JUHUW OTHECEHO K CpeHeMy 001IeMy 00pa3oBaHHIO.

ConeprkaHue IBYX anreOpandecKux JIMHUN — « AJredpandeckue BhIPasKEHUS
U «YpaBHEHHs] U HEPAaBEHCTBa» CIIOCOOCTBYET (DOPMUPOBAHUIO Yy OOYyUaAIOUIUXCS
MaTeMaTHYeCKOro ammapara, HeoOXOIWMOTro JUIsl pelIeHUs 3ajad MaTeMaTUKH,
CMEXHBIX TMpEIMETOB U MPaKTHKO-OPUEHTUPOBAaHHBIX 3amad. Ha  ypoBHe
OCHOBHOTO 00ImIero o0pa3oBaHus Y4EOHBI MaTepHal TPYHIUPYETCS BOKPYT
paloHaIbHBIX BBIpAKEHUN. ANredpa JEMOHCTPUPYET 3HaYCHHE MAaTEMaTHUKU Kak
A3bIKa JUIS TIOCTPOCHHUS MaTeMaTH4YEeCKUX MOJENEH, OMMCaHUs IPOLECCOB U
SBIICHUI peaJbHOro Mupa. B 3amaum oOydeHuss anreOpe BXOIAT TaKKe
JanpHeWIee pa3sBUTHE aNTOPUTMHUYECKOTO MBILIUICHUS, HEOOXOAUMOro, B
YaCTHOCTH, JMJI1 OCBOEHHUS Kypca HH(DOPMATHKH, W OBJAJCHHE HaBBIKAMH
JIeNyKTUBHBIX paccyxaeHuii. [IpeoOpa3oBanre CHMBOIBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUs, CHOCOOHOCTEN K MaTEMaTHUECKOMY TBOPUECTBY.

Conepxanue (pyHKIMOHAIbHO-Tpa(UUECKON JIMHUU HAlEIEHO Ha MOIy4YeHHE
oOyJaronMMucs 3HaHUM O (PYHKIUSAX KaK Ba)KHEHIIEH MaTeMaTH4eCKOW MOJENn
JUTS OTIMCAHUS M UCCIIEIOBAHMS Pa3HOOOpPa3HBIX MPOILIECCOB U SIBJICHHUMA B MPUPOJIE
n obmiectBe. M3ydeHne marepuaia CIOCOOCTBYET Pa3BUTHIO Y OOyYaroUmIuxcs
YMEHHMSI UCTI0JIb30BaTh Pa3IMYHbIC BIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CJIOBECHBIE, CHUMBOJIMYECKHE, TIpaduyecKkue, BHOCUT BKJIaJ B (HOpPMHpPOBAHHE
MPEICTAaBICHUA O POJIM MATEMATUKH B PA3BUTUN IIUBUIIM3AINH U KYJIbTYPHI.

CormacHo yueOHOMy IMaHy B /-9 kiaccax wu3y4aeTcsi y4deOHBIM Kypc
«Anredpa», KOTOPBIH BKIIOYAET CJIEAYIONINE OCHOBHBIE Pa3IeNbl COICpPKAHUS:
«Uncna W BBIUUCICHUS», «ANTeOpanyecKkue BBIPAKEHUS», «YpaBHEHUS U
HEPaBEHCTBA», « DYHKIIMNY.

Ha u3ydenne yueOHOTO Kypca «Anredpa» orBoautcs 306 gacoB: B 7 Kjacce
— 102 yvaca (3 waca B Henmemo), B 8 kmacce — 102 yvaca (3 vaca B Heneno), B 9
knacce — 102 gaca (3 gaca B Heedio).



COILEPKXAHUE OBYYEHUASA
7 KIIACC

Yuciia ¥ BIYMCICHUSA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, EPEXO] OT OJHOW (POpMBI 3amucu
npobert k apyrou. [loHATHE panmMOHAIBLHOTO 4YHCA, 3alllCh, CpPaBHECHHE,
YHOPSI0YMBAHUE  PALMOHAIBHBIX  4Yuced. Apudmernyeckue JEHUCTBUSA C
palMOHAIBHBIMUA YMCiIamMu. Pelienue 3aaad U3 peaJlbHOW IPAaKTUKU HA 4acTH, Ha
TpoOH.

CreneHp C HAaTypaJIbHBIM IIOKa3aTelIeM: ONpeleieHue, MpeoOpa3oBaHUE
BBIP)KEHHI HA OCHOBE OIPEAEIICHUs, 3auch 00apMX uncel. [IponeHTsl, 3anuch
IPOLEHTOB B BHUJE ApoOU U ApoOU B BHUJE MPOLEHTOB. TpU OCHOBHBIE 33Jaud Ha
IIPOLICHTHI, pELLICHUE 3a7a4 U3 PEAIbHOU IPAKTUKHU.

[IpuMeHeHHEe NIPU3HAKOB  JEIUMMOCTH, PA3JI0KEHUE HA  MHOXKHUTEIU
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4YHClIe TMpsMas M oOpaTHas
MIPONIOPLIMOHAIBHOCTH.

AnredpanvyecKue BbhIPAKCHUSA

[lepeMeHHBIE, YMCITOBOE 3HAUYCHHUE BBIPAKECHUS C IEPEMEHHOMU. JlomycTrMBbIe
3Ha4YEeHUs NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTY MEXK1y BEJIMYMHAMU B BHJIE
dopmybl. Beruucienus no popmynam. [IpeodpazoBanue OyKBEHHBIX BhIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, IpaBUia NOpeoOpa3oBaHUs CyMM H
POU3BE/ICHUH, TPaBUIIa PACKPBITHS CKOOOK U MPUBEIEHUS TOJOOHBIX ClIaraeMbIX.

CBOMCTBaA CTENEHU C HATYPaJIbHBIM II0KA3aTEIIEM.

OpnHowieHsl 1 MHOTOWIEHBI. CTteneHp MHOrOwIeHa. CloKeHue, BBIYUTAHHUE,
YMHOK€HHE MHOTOWICHOB. DOpMyJIbI COKPAalIEHHOTO YMHOXKECHHUS: KBaJpar
CyMMBl M KBagpaT paszHocth. Popmyna pasHOCTH KBagpaToB. PasnoxkeHue
MHOI'OYJIEHOB Ha MHOYKUTEJIN.

YpaBHeHMs U HEPABECHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHMs, MpaBwia MpeoOpa3oBaHUs YpaBHEHUS,
PaBHOCUIIBHOCTDb YPaBHEHUH.

JluHenHOe ypaBHEHHME C OJHOW IIEPEMEHHOW, YMUCIO KOPHEU JIMHEUHOTO
YPaBHEHMS, pELICHHE JIMHEMHBIX ypaBHEHHM. (COCTaBIIEHHE YpPaBHEHUM IIO
YCIIOBHIO 3aJ1a4u. Penenne TeKCTOBBIX 3a/1a4 ¢ IOMOILBIO YPaBHEHUM.

JIuneiiHOe ypaBHEHHE C JABYMs MEPEMEHHBIMH U ero rpadpuk. Cuctema IByX
JIMHENHBIX YPaBHEHUW C JByMs [EPEMEHHbIMU. PelleHue cucremM ypaBHEHUU
Ccroco0OM MOACTaHOBKHU. I[IpuMepbl pemieHus: TEKCTOBBIX 3aJady C MOMOUIBIO
CHUCTEM ypaBHEHUU.

DyHKUIMHA



Koopaunara Touku Ha npssmMou. UnciioBble NpOMEXKYTKU. PaccTosinue Mexny
JIBYMsI TOUYKAMU KOOPAMHATHOMN IPSIMOM.

[IpsimoyrosbHast cucteMa koopauHat, ocu OX u Oy. AbGcuucca u opauHara
TOYKH Ha KOOPJAWHATHOMU mockocTu. [Ipumeps! rpadukoB, 3a1aHHBIX GopMyIaMHu.
Utenue rpadukoB peanbHbIX 3aBUcUMOcTed. Ilomstue dynkiuu. ['padux
¢bynkuuu. CroiicTBa pyHkiuil. Jluneitnas ¢pynkuus, e€ rpaduk. ['paduk pyHKIuu
y = |X|. T'paduyeckoe pemieHre JIMHEHHBIX ypaBHEHHA W CHCTEM JMHEHHBIX
YpPaBHEHUM.

8 KJIACC

Yuciaa v BIYMCICHUSA

KBagparHbiii kopeHb u3 uwmcia. [loHATHe 00 uWppalMOHAIBLHOM YHCIIE.
JecsTuunbie TpUOIMKEHUST UppalMOHAIBHBIX yucen. CBoiicTBa apupMeTUIECKUX
KBaJIpATHBIX KOPHEN U MX NMPUMEHEHHE K TPEoOpa30BaHUIO YUCIOBBIX BBIPAKECHHI
Y BBIUMCJIEHUSM. J|eCTBUTENBHBIE YUCTIA.

CreneHb C ENbIM MoKa3zaTeaeM U €€ cBorcTBa. CTaHIapTHAS 3alUCh YUCIA.

AnredpanvyecKue BbhIPAKCHUSA

KBagpaTHblil  TpEXWwieH, pa3lIoKEHUE KBaApaTHOrO TpEXuieHa  Ha
MHOXHUTEIH.

AnreOpandeckas Jpo06b. OCHOBHOE CBOMCTBO alreOpanyeckoi Apoowu.
CrnoxeHue, BbIYMTAHHE, YMHOXKEHHE, JIeJICHHME aireOpandeckux JapoOeil.
PannoHnansHble BhIpaXKEHUS U UX TPeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢opMmyaa KOPHEH KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienne ypaBHEHH, CBOASIIMXCS K JUHEWHBIM U KBAJIPATHBIM.
[Ipocreiine qpoOHO-paOHATbHBIE YPABHEHUS.

['padrueckas maTEpHpeTalvs YpaBHEHUN C BYMS MEPEMEHHBIMU U CUCTEM
JIMHEMHBIX yPaBHEHUW C JBYMsS IEepeMeHHbIMU. [Iprmepbl pemeHus Cuctem
HEJIMHEWHBIX YPAaBHEHUN C IBYMSI IEPEMEHHBIMU.

Peliennie TEKCTOBBIX 3aj1a4 aNreOpanyeckuM CriocoOOM.

HucioBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0OHOM NEPEMEHHOM.
PaBHOCUIIBHOCTE HEpaBeHCTB. JIMHENHBIE HEpPAaBEHCTBA C OJHOW NEPEMEHHOM.
CucTteMbl IMHEHHBIX HEPABEHCTB C OJHON MEPEMEHHOM.

DyHKIMHA

[Tonstue ¢ynkmnuu. OOIacCTh ONpEACNCHUS W MHOXKECTBO 3HAYCHHM
¢ynkuuu. CiocoObl 3a1anus PyHKIUH.

I'padux pynkmum. Urenue cBoiictB PyHkimu mo e€ rpaduxy. [Ipumeps
rpaguKoB GYHKIIHA, OTPAXKAIOMIUX PeaTbHbIC MPOIIECCHI.



@OyHKIMKA, OINMCHIBAIOIIME TPSIMYH0 W OOpaTHYI MPOIOPIIHMOHAIBHEIC
3aBHCHMOCTH, HX rpaduxu. Oyukimn Y = X2, y = X3, y = \x, y=|X|. ['paduueckoe
pEIIeHUE YPABHEHNUN U CUCTEM YPABHECHUM.

9 KJIACC

Yuciaa v BBIYMCICHUSA

PannonanpHble YuCla, UppallMOHAIbHBIE YUCIIA, KOHEYHbIE U OECKOHEUHbIE
JecATUYHbIE ApoOH. MHOXECTBO AEHCTBUTENBHBIX YHCEN, NEHCTBUTEIbHbIE YUCIIA
Kak OECKOHEUHbIe JecATUYHBbIE IpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXKy MHOKECTBOM JEHCTBUTEIBHBIX YACEI U KOOPAUHATHOMN HPSIMOIA.

CpaBHEHHE JI€WCTBUTENIBHBIX 4YHCEN, apU(METUYECKHE JICUCTBUS C
JNEUCTBUTEIBHBIMH YHCIIAMH.

Pa3meppl OOBEKTOB OKPY’KAIOLIEr0 MUPA, IUTEIBHOCTh IPOLECCOB B
OKpY’KaroIleM MHpE.

[TpubnmxkéHHoe 3HAYCHUE BEJIMYMHBI, TOYHOCTh NMpHOIMxKeHus. OKpyrieHue
yucen. [Ipuknaka u oneHka pe3yJIbTaTOB BEIYUCICHUM.

YpaBHeHUS U HEPABEHCTBA

JlunentHoe ypaBHeHue. PenieHune ypaBHEHUH, CBOJSIIUXCS K JIMHEUHBIM.

KBagpaTHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOJAIIUXCS K KBAJIPATHBIM.
buksanpatHoe ypaBHeHue. [Ipumepsl penieHus ypaBHEHUN TPETbEN U YETBEPTOU
CTETIEHEN Pa3I0KEHNEM Ha MHOKHUTEIIH.

Pemenue npoOHO-pallMOHANIBHBIX YpaBHEHMH. PenieHue TEKCTOBBIX 3aaad
anreOpanyecKkuM METOJIOM.

VYpaBHeHue ¢ OByMs MEpEMEHHBIMU M ero rpaduk. Pemenue cuctem AByX
JIMHENHBIX YPaBHEHUH C ABYMsI IEPEMEHHBIMU. Pellienne cucTteM IByX YpaBHEHUH,
OIHO M3 KOTOPBIX JIMHEWHOE, a JApyroe — BTOpOH creneHu. ['paduueckas
WHTEPIPETALNS CUCTEMBI YPABHEHUN C IBYMS IIEPEMECHHBIMU.

Pemenne TekCTOBBIX 3a71a4 alredpanyeckuM crocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienrne NMHENHBIX HEPABEHCTB C OJAHOM IlepeMeHHOW. PemeHune cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW IepeMeHHOW. KBajgpaTHble HepaBEeHCTBA.
I'paduueckass uHTEpHpeTalsi HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMU.

DyHKUIMHA

KBagparuunas ¢ynkuus, e€ rpaduk u cpoiicta. [lapaboia, KoopAUHATHI
BEPIIMHBI TapadoIbl, 0Ch CAMMETPHUH MapabOoJIbI.

I'padukn dyukmuii: y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = |x| u ux
CBOMCTBA.

Yucsi0BbIe MOCIEI0BATEIBHOCTH M IPOTPECCHHA



[loHaTHe YKMCIIOBOM MOCIEAOBATEILHOCTU. 3aJaHuE€ IMOCIEAOBATEILHOCTH
peKyppeHTHOH dopMyIoit u Gopmynoi N-ro dieHa.

Apudmernueckas U reoMmerpuyeckas mnporpeccur. Popmyibsl N-ro 4ieHa
apu(pMeTUYECKON U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI IEPBBIX N YJICHOB.

N3o0paxkeHne 4jiaeHOB apuMETHUYECKOH M TeOMETPUUYECKOM Mporpeccuit
TOYKAMU Ha KOOPAMHATHOM IUIOCKOCTHU. JIMHEMHBIA M SKCIIOHEHUUAIBHBIA POCT.
Cno>xHbI€ IPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJBTATBI OCBOEHUA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pe3yJabTaThl OCBOCHHS MPOrpaMMbl Y4eOHOTO Kypca
«Anredpa» XapaKkTepu3yrTCs:

1) maTpuoTHYecKoe BOCIIUTAHUE:

MPOSIBICHUEM HWHTEpeca K MPOHUIOMY M HACTOAIIEMY PpPOCCHUCKOMN
MaT€MaTUKH, LEHHOCTHBIM  OTHOLIEHWEM K JOCTHKEHUSM  POCCHUCKHUX
MAaTEMAaTUKOB M POCCUHCKONW MAaTEMaTHYECKOM IIKOJbI, K MCIHOJb30BAHUIO 3THX
JOCTH)KEHUM B IPYTUX HAyKaX U MPUKIAJAHBIX cepax;

2) rpa:kIaHCKOE H TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJHEHUIO O0S3aHHOCTEN I'paXKAaHWHA U pealu3alii ero
1paB, NPEACTABICHUEM O MAaTEMAaTHUYECKHX OCHOBaX (PYHKIMOHUPOBAHMS
Pa3IMYHBbIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYX/IEHUIO ITHUECKUX MPOOJIEM, CBA3aHHBIX
C NPaKTUYECKUM MPUMEHEHHEM JOCTHKEHUU HayKH, OCO3HAaHHEM Ba)XHOCTU
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B ACSITEIBHOCTU YYEHOTO;

3) Tpy10BO€ BOCIIUTAHHUE:

YCTaHOBKOI Ha AaKTUBHOE YYacTHE€ B PEUICHWH MPAKTUYECKUX 3aaad
MaTEMaTUYECKOM HANpPaBJICHHOCTH, OCO3HAHMEM BAXXHOCTH MAaTE€MATHYECKOIO
o0pa3oBaHMsI HAa TPOTSHKEHUM BCEH KU3HU JUIsl YCIEUTHOW mpodeccroHaIbHON
NESATEIbHOCTH U Pa3BUTUEM HEOOXOJIMMBIX YMEHUH, OCO3HAaHHBIM BBIOOPOM H
MOCTPOEHUEM MHIMBUIyaIbHOU TPAEKTOPUHU 00PA30BAHUS U )KM3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOILECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOe BOCITUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAIBHOMY W ACTETHYECKOMY  BOCIPHUSTHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, PEIIECHUH, PacCyKIEHUM, YMEHUIO BHUJACTbH
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HEHHOCTH HAYYHOT0 TIO3HAHUSI:

OpUEHTalMel B JIEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4YHBIX
NPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJIbI U
oOlecTBa, MOHMMAHMEM MATEMAaTHMYECKOW HAyKW Kak cdepbl yenoBeuecKon
NEATEIIbHOCTH, ATANoOB €€ Pa3BUTUS W 3HAYMMOCTH JJISI Pa3BUTHS LUBWIM3ALINH,
OBJIQJICHUEM SI3bIKOM MAaT€MaTHUKH U MATEMaTUYECKOW KyJIbTypOWl KakK CpPEICTBOM
MO3HAHUSI MHPA, OBJIAJICHUEM MPOCTEHIIMMU HABbIKAMHU HCCIEA0BATEIBCKOM
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnmuTanue, GopMUpOBaHHE KYJILTYPbl 310pPOBbS U
IMOLMOHAJBHOIO 0J1arONOJTyYHs:

TOTOBHOCTBIO TPHUMEHSATH MaTEMaTHYECKHWE 3HAHMS B HHTEpPECax CBOETO
3I0pOBbsl, BEACHHUS  340pOBOro  oOpa3a KU3HH (3I0pOBOE  IIUTAHUE,
cOQIaHCUPOBAHHBIM pPEXKUM 3aHATUH UM OTAbIXa, peryispHas Quanyeckas
aKTUBHOCTH), C(OPMUPOBAHHOCTHIO HaBbIKa pedieKCHH, NPU3HAHUEM CBOETO
IIpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JPYyroro 4eJoBeKa;

7) 3K0JIOTHYeCKOe BOCTIMTAHHUE:

OpUEHTalMEN HAa MPUMEHEHHE MAaTEMAaTUYECKUX 3HAHWM JUIsl pelieHus 3a/1a4
B O0OJACTHM COXPAaHHOCTH OKpYXalollleld Cpelbl, IJIAHUPOBAHHS TOCTYIKOB U
OLICHKM WX BO3MOXXHBIX TMOCIEIACTBUM ISl OKpY>KaroUIell Ccpelbl, 0CO3HAHHUEM
IJI00aJIbHOTO XapaKTepa KOJOTMYECKUX MPOOJIEM U IyTeH UX PELICHUS;

8) amanTanus K M3MEHSIIOIUMCS YCJIOBHAM COMMAJIbHON M NPHUPOTHOI
cpeabl:

TOTOBHOCTBIO K JE€HCTBHUSM B YCIOBHSIX HEOIPEAETIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO JIEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUHUTHCS Yy APYTHX JOJEed, IpHOOpeTaTb B COBMECTHOM JEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUU U3 OIbITA JPYTUX;

HEOOXOAMMOCThIO B  (POPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIIE
bopMyIMpOBATh MU, TIOHATHS, TUIIOTE3bI 00 OOBEKTAX U SIBJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTb JEQUUUTHl COOCTBEHHBIX 3HAHUH W
KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TpPeOYIOIIUH KOHTPMEpP, KOPPEKTUPOBAThH
NpPUHUMAEMbIE PEIICHUS U JeHCTBUA, (OPMYIUPOBATH U OICHUBATH PHUCKU H

MOCJIENICTBUS, (DOPMUPOBATH OIBIT.
METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJbHBbIE YUeOHbIE J1eliCTBHUSA

ba3oBble 1oruyeckue 1eMcTBUA:

 BBISIBJISITh M XaPaKTEPHU30BaTh CYLIECTBEHHBIE MPU3HAKKM MAaTEMaTHYECKUX
OOBEKTOB, TOHATUN, OTHOIICHUW MEXIy MOHATUSAMHU, (POPMYIUPOBATH
ONpeNeNeHus] MOHATUWM, YCTAHABIMBATh CYUIECTBEHHBIM  IpHU3HAK
KJaccu(ukanmy, OCHOBAaHMS Il OOOOILIEHUS W CpaBHEHUS, KPUTEpUU
IIPOBOJMMOI0 aHAJIN3a;

e BOCIIPUHUMATh,  (OpMyIMpoBaTH U  IPeoOpa3oOBbIBaTh  CYXKICHHMS:
YTBEPAUTENbHbIE W OTPULIATENbHbIE, €IUHUYHBbIC, YacCTHbIE M O0OIIHe,
YCIJIOBHBIE;



e BBISIBIIITh ~ MaT€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npoTuBopeurs B (pakTax, JaHHBIX, HAOMIONCHUSAX U YTBEPKICHHSIX,
npemjiaraTh ~ KpUTEpUM  JUJIL  BBISBJICHUS ~ 3aKOHOMEpPHOCTEH U
MIPOTUBOPEUNH;

e ICJIATh BBIBOJABI C HCIOJIB30BAaHUEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHH 110 aHAJIOTUH;

e pa30MpaTh OKA3aTEIbCTBA MATEMATHUYCCKUX YTBEPKIACHUU (NIPSAMBIE U OT
IPOTUBHOIO), MPOBOAUTH CAMOCTOSITENBHO HECIOXHBIE JOKA3aTeIbCTBA
MaTeMaTh4eckux (aKkToB, BBICTpPAMBaTh AapryMEHTAIMIO, MPUBOJIUTH
pPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHMUS;

e BEIOMpATh CMOCOO pelieHuss ydyeOHOM 3ajaud (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIICHUs, BBIOMpPAaTh HauboJee NOAXOMAUUMUA C Y4ETOM
CaMOCTOSITETIbHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareabcKue 1eiCTBUSA:

e ICIIOJIb30BAaTh BOMPOCHI KaK HCCIENOBATEIILCKUM HHCTPYMEHT I1O3HAHUA,
(dbopMynIupoBaTh BONPOCHI, (UKCUPYIOIIUE NPOTUBOpEUHE, MPOOIIEMY,
CaMOCTOATENIbHO YCTAaHaBIMBaTh MCKOMOE M JIaHHOE, (POPMHUPOBATH
TUIIOTE3Y, apTYMEHTUPOBAThH CBOIO MO3ULINI0, MHEHHUE;

e IPOBOJIUTh IO CAMOCTOATEIBHO COCTaBJIECHHOMY IUIAHY HECIOKHbBIN
HKCIEPUMEHT,  HEOOJIBIIOE  HUCCIEJOBaHHE IO YCTaHOBJICHUIO
OCOOCHHOCTEM MaTeMaTHMYeCKOr0 OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXKy COOO0M;

e CAMOCTOSITENILHO (OpMyIMpOBaTh 00O0OIIEHHS YW BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIOEHUS, UCCIEIOBaHUS, OIICHUBATH JOCTOBEPHOCTh
MOJTYYEHHBIX Pe3yJIbTaTOB, BHIBOJIOB U 000O0IIECHHUIA;

e IPOTHO3UPOBATH BO3MOKHOE pPAa3BUTHE IMpOIECCa, a TaKKE BBIABUTATh
MPEATOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSIX.

Pabora c undgopmanmeii:

e BBISIBIIITh HEJAOCTATOYHOCTb U U30OBITOYHOCTH HWHQOpPMAIUU, JaHHBIX,
HEOOXOJIMMBIX JJIsl PEILICHUS 3a/1auu;

e BEIOMpATh, AaHAJU3UPOBATh, CHUCTEMATHU3UPOBATh M HWHTEPIPETUPOBATH
WH(pOpMAIINIO Pa3IUYHBIX BUJ0B U (HOPM MPEICTABICHNUS,

e BBIOMpaTh (opmy mpencTaBieHus HHPOpMAUMKU U WUIOCTPUPOBATH
perraemMbie 3aladyd  CXEMaMH, JguarpaMMaMH, WHOM Trpadukod W HX
KOMOMHAIUSIMHU;

e OLICHUBATh HANEKHOCTh HHGOPMAIMHM 10 KPUTEPUSIM, TMPEIIOKECHHBIM
YUHUTENIEM WU CPOPMYITUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHHKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:



e BOCTIPUHUMATHh ¥ (OPMYIIHPOBATH CYXKIACHHUS B COOTBETCTBUU C yCIOBUSIMH
U TeISIMU  OOICHUS, SICHO, TOYHO, TPAMOTHO BBHIPAKAaTh CBOIO TOYKY
3peHHs] B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOIy
pelieHus 3aa4i, KOMMEHTUPOBATH MOJTYYEHHBIN pe3ybTaT;

e B X0/ic OOCY>KJIEHHUSI 3a/1aBaTh BOMPOCHI M0 CYIIECTBY OOCYKIaeMOIl TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UCH, HAIICJICHHBIC HAa TIOUCK
pEelIeHUs, COIMOCTABISITh CBOM CYXKJICHHS C CYXICHUAMH JPYTUX
YYaCTHUKOB JUajora, oOHapy>XKMBaTh pa3jaM4ve U CXOACTBO IMO3UIIUH, B
KOPPEKTHOU popMe hopMyTUpOBaTh pa3HOTIIIACHS, CBOU BO3PAKECHHUS;

e IPEJICTABIISATH PE3YJIbTAThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEI0BAHNUS,
MPOEKTa, CAMOCTOSITEILHO BBIOMPATh (POpPMAT BBICTYIUIEHUS C Y4ETOM
3a/1a4 Mpe3eHTaIlM U 0COOCHHOCTEN ay TUTOPUU;

e IOHUMATh U MCIOJIb30BATh MPEUMYIIECTBA KOMAHIHON U UHAUBUIYATHHOM
paboOThI IPU PEIICHUH YYCOHBIX MATEMATUUYECKUX 3a]1a4;

e IPUHUMAThH 1I€JIb COBMECTHOM AEATEIBbHOCTH, IJIAHUPOBATH OPTAHU3ALMIO
COBMECTHOM pabOThl, pacmnpenensitb BUIBI paldOT, J0TOBapUBATHCS,
00Cy>IaTh MPOIIECC U Pe3yabTaT pabOThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

e Y4aCTBOBAaTb B TPYINIOBBIX QopMax padboTel (oOcyxiaeHus, oOMeH
MHEHUSMH, MO3TOBbIE IITYPMbl U JPYTHE), BBINOIHATH CBOIO YacTh
paboThl U KOOPAUHUPOBATH CBOU JIEUCTBUS C APYTUMU YJI€HAMU KOMaH/IbI,
OIICHMBATh Ka4€CTBO CBOETO BKJIaJla B OOILIUNA MPOIYKT IO KPUTEPUSIM,
chOpMyYTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHSI.

PeryisiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBUS
Camoopranusamnus:

e CAMOCTOSITEJILHO COCTAaBIISITh IUJIaH, allTOPUTM peIlIeHus 3afadu (WM ero
4acTh), BIOMpATh CMOCOO pEIICHHS C YYETOM HMMEIOUIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUpPOBATh M KOPPEKTUPOBATH
BapUAHTHI pEIICHUN ¢ Y4ETOM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, IMOLIMOHAJIbHbIH HHTEJLJIEKT:

e BJIQJIETh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIA Ipoliecca U pe3ysbTara
peleHusi MaTeMaTUIeCKOM 3a/1auu;

e IPEABUETH TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUU 3a]1auH,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHUE pe3yJibTaTa ACATEILHOCTH MOCTABJACHHOW LIEJIN U
YCJIOBUSIM, OOBACHATH MPUUYUHBI JOCTHUKEHUS WIM HEJOCTHKEHUS IICINH,
HAXOJIUTh OMIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI



K xoHmy oOyuenus B 7 KJjacce OOYYaIOMUNCS TOMYYUT CICAYIOIINC
MIPEMETHBIC PE3YIbTATHI:

Yucsia v BbIYMCJIEHUS

BrITIoTHSATE, coYeTass YCTHBIE W TUCHBMEHHBIE TPHEMBI, apuPMETHUECKUE
JNEUCTBUS C pallMOHATBHBIMU YUCIIaAMHU.

HaxoauTh 3Hau€HHS YUCIOBBIX BBIPAXKEHUN, MPUMEHATH Pa3HOOOpa3HbIC
CIOCOOBI U MPUEMBI BBIUUCICHUSI 3HAaYEHUN NPOOHBIX BBIPAKEHHH, COAEpIKAIINX
OOBIKHOBEHHBIE U JIECSITUYHbBIE APOOH.

[TepexonuTh OT OMHOM (HOPMBI 3aITUCH YHUCEN K APyroi (mpeoOpa3oBBIBATH
JECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JCCATHYHYIO, B
YaCTHOCTH B O€CKOHEYHYIO JCCATUUHYIO IPOOB).

CpaBHUBATH U YNIOPSAIOYMBATH PALIMOHAIBHBIC YHCIIA.

OKpyrJIsTh Yucia.

BBINONHATS TPUKHUIKY U OLIEHKY PE3YJIbTaTa BHIUMCICHUMN, OLIEHKY 3HAUYCHHI
YHUCJIOBBIX BBIPQKCHUM. BBIMONHATE AEHCTBUS CO CTENEHSMH C HATypaJbHBIMU
MOKa3aTeIIMHU.

[IpyuMeHATP  TPU3HAKA  JEIUMOCTH, pa3OKEHHME HAa  MHOXHUTEIU
HATypaJbHBIX YUCET.

Pemiatb mpakTUKO-OPUEHTHPOBAHHBIE 3a/1a4d, CBSI3AHHBIE C OTHOIICHUEM
BEJIMYUH, TPOMOPIUOHATBHOCTEIO BEJIWYUH, MPOIEHTAMHU, HUHTEPIPETHUPOBATH
pe3yJIbTaThl PEIICHUS 3a7a4 ¢ Y4ETOM OrPaHMYECHHH, CBS3aHHBIX CO CBOMCTBaMHU
paccMaTpuBaeMbIX 0OBEKTOB.

AuredpanvyecKue BbIPaKEHUA

Hcnonb3oBaTh anreOpandeckyrd TEPMHUHOJOTHIO M CUMBOJIMKY, MPUMEHSTh
e€ B MMpoIecce OCBOEHUS y4eOHOTO MaTepuara.

HaxoauTh 3HaueHus OYKBEHHBIX BBIpAKEHUW TIPU 3aJaHHBIX 3HAYCHUSX
NEPEMEHHBIX.

BeimonHsaTh  mpeoOpa3oBaHUS  IIEJIOTO  BHIPAKEHHUS B MHOTOWIEH
PUBEACHUEM TIOJJOOHBIX CIIAra€MbIX, PACKPBITUEM CKOOOK.

BbINONHAT yMHOXEHHWE OJHOYJIECHA HAa MHOTOWIEH W MHOIOYJI€Ha Ha
MHOT'OYJIEH, TPUMEHSIThH (hOpPMYJIbl KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcCynIecTBIATh Pa3N0KEHUE MHOTOWICHOB HA MHOXHUTEIH C IOMOUIBIO
BBIHECEHUSI 3a CKOOKM OOIIero MHOXHUTENs, TPYNIUPOBKHA  CJaraeMblx,
npuMeHeHus (GOPMYJT COKPAIIEHHOTO YMHOKEHUS.

[IpuMeHsaTh MpeoOpa3oBaHUs MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
U3 MaTEeMaTUKHU, CMEKHBIX MPEIMETOB, U3 PeaTbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTEIEHEHM C HATypaJdbHBIMU MOKA3aTEISIMUA IS
peoOpa3oBaHMs BEIPAKCHUM.

YpaBHeHUs U HEPABEHCTBA



Pemars yMHEMHBIE ypaBHEHHs C OJHOM IIEPEMEHHOM, NMPUMEHSs NIpaBuia
nepexoa OT UCXOJHOI0 YPAaBHEHMS K PaBHOCWIBHOMY eMy. IIpoBepsTsh, sBiseTcs
JIM YHUCIIO KOPHEM YPABHEHUS.

[TpuMmeHsTh rpaduuecKkre METObI IPU PELLIEHUH JIMHEWHBIX YPABHEHUN U UX
CUCTEM.

[TonOupaTe npuUMeEpbl Map YHCEN, SBISIIOUMXCS PEHIEHUEM JIMHEWHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TIpaUK JIMHEWHOTO YpPaBHEHUS C
JABYMsI TNIEPEMEHHBIMH, MOJIb3YSACh TpaUKOM, MNPUBOJIUTH NPUMEPHI PEIICHUS
YpaBHEHHUS.

Pemate cucTeMsl 1ByX JTMHEHMHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU, B TOM
qucie rpaguuecku.

CocTaBnsATh W pellaTh JHUHEWMHOE YPAaBHEHHE WM CUCTEMY JIMHEHHBIX
YPaBHEHUN 1O YCIOBHIO 3aJa4yd, WHTEPIPETHUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ TIOJy4EeHHBIN PEe3yJIbTaT.

DOyHKUIMHA

N3006paxaTh Ha KOOPAUHATHON MPSIMON TOYKH, COOTBETCTBYIOIINE 3a/laHHBIM
KOOpJIMHATaM, JTy4d, OTPE3KH, UHTEPBAJIbl, 3aIUCHIBATh YUCIOBbIE TPOMEKYTKU Ha
areOpanvdeckoM s3bIKeE.

OtMeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAMHATaM,
CTpOoUTh rpaduku TMHENHBIX GyHKIMA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C MOMOMIbIO (YHKIMIA HW3BECTHBIE 3aBUCHMOCTH MEXKIY
BEJIMYMHAMH: CKOpPOCTb, BPEMS, PACCTOSHHE, II€HA, KOJIUYECTBO, CTOMMOCTb,
IPOU3BOIUTEILHOCTD, BpEMsi, 00BEM pabOTHI.

Haxonute 3HaueHre (QyHKIMH 110 3HAYEHUIO €€ apryMEHTa.

[Tonnmate rpaduyeckuili cnocod MpeACTaBICHUS M aHaiW3a HWH(pOpMaluu,
M3BJIEKATh U UHTEPNPETUPOBATH HHPOPMALIMIO U3 TPA(UKOB PEAbHBIX MPOLIECCOB
Y 3aBUCHMOCTEN.

K xoniy oOyuenus B 8 KJjacce OOy4aromuiCS TMOTYYUT CIEAYIOIINE
MpEAMETHBIE PE3YJIbTATHI:

Yuciia ¥ BIYHMCICHUSA

Hcnonb30BaTh HayalbHbIE MPEACTABICHUS O MHOXECTBE JEHCTBHUTENBHBIX
qrcesl AJisl CPaBHEHUs, OKPYTJICHUS U BBIYMCICHUH, N300paxaTh JEHCTBUTEIIbHBIC
YyCJla TOYKaMU Ha KOOPAUHATHOU NIPSIMOU.

[IpumMeHsATh TOHATHE apU(PMETHUECKOTO KBAJPAaTHOIO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHH, UCIONB3YS MPU HEOOXOJMMOCTH KalbKYJSTOP, BBIMOJHSTH
npeoOpa3oBaHusl BBIPAKECHUN, COAEpKAIIUX KBaJIpaTHbIE KOPHH, HCIOIb3Ys
CBOWCTBA KOPHEU.



Hcnonp30BaTh 3amucy OOJIBIIMX W MAJIBIX YHMCEN C MOMOIIBIO JECATUYHBIX
npobeit u creneneit uncna 10.

AnredOpanveckue BbIPaKeHUS

[IpuMeHATh MOHATHE CTENEHUM C LEJIbIM IOKAa3aTeJeM, BBIOIHATh
npeoOpa3zoBaHus BHIPAKEHHM, COIEPKAIINX CTEIIEHHU C IEJIBIM MTOKa3aTeIeM.

BBINOMHATH TOXKJIECTBEHHBIE MPEOOpPa30BaHUS PAIMOHATBHBIX BbIPAXKEHUN
Ha OCHOBE MPaBUJI ICUCTBUI HaJl MHOIOYWIEHAMH U aJIT€OpanyecKUMH TPOOSIMH.

PackianpIiBaTh KBaJpaTHBIN TPEXWIEH HA MHOKUTEIH.

[IpumensTh npeodpa3oBaHus BEIPAXKEHUM JIs1 pEUICHUsT PA3IMYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEKHBIX ITPEAMETOB, U3 PEAIbHOW MMPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pewmiaty fMHEVMHBbIE, KBAJpPAaTHBIE YPAaBHEHUS W PAlMOHAJIbHBIC YPaBHEHMS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUM C IBYMsI IEPEMEHHBIMU.

[IpoBOANTE MPOCTEHIINE UCCIIETOBAHUS YPABHEHUM M CUCTEM YPAaBHEHUWU, B
TOM YHUCJIE C TPUMEHEHUEM IpaUueCcKUX MpPe/ICTaBICHUI (YCTaHABIMBATh, UMEET
Y YpaBHEHUE WJIM CHCTEMA YPABHEHUN PEIICHUS, €CIIM UMEET, TO CKOJIbKO, U
nmpouee).

[TepexoauTh OT CIOBECHOU (HOPMYIUPOBKH 3a7ja4u K €€ anredpandeckoit

MOJIENIA C TIOMOIIBIO COCTaBJICHUS YPABHEHUS WM CHUCTEMBl ypaBHEHUH,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33Ja4M MOJy4EHHBII pe3yybTarT.

[IprMeHSATh CBOWCTBA YHCIIOBBIX HEPABEHCTB JII CPAaBHEHUSA, OICHKH,

pelLIaTh JUHEWHBIE HEPABEHCTBA C OJTHOU IIEPEMEHHON U UX CUCTEMBI, JaBaTh
rpaguyuecKyo WUTIOCTPALMI0 MHOKECTBA PEIIEHUH HEpPaBEHCTBA, CHCTEMbI
HEPABEHCTB.

DyHKIUU

[TonumMaTh U KUCMOIB30BaTh (PYHKIIMOHAIBHBIC TOHSATUSA U SI3bIK (TEPMUHBI,
CUMBOJIMYECKUE OOO3HAUYEHUsI), ONpPEAENATh 3Hau€HUE (PYHKUMU IO 3HAYECHMIO
apryMeHTa, ONpeAeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crpoutb rpauku 31€eMeHTapHbIX PYHKIUN BUJA!

y = kix, y =x2, y = x3,y = [x|, y = VX, OIHCBIBaTh CBOWCTBA UHCIOBON
dbyHnkiuu 1o e€ rpaduky.

K xoHiy oOydenuss B 9 kJacce oOOydarOUIuiCs TOJYYUT CIEAYIOIINE
peIMETHbIE PE3yJIbTAThI:

Yuciia ¥ BBIYUCTICHUS

CpaBHUBaTh M YHOPSAJOYMBATH PAlMOHAIBHBIE M HMPPALMOHAJILHBIEC YHCTA.

BrimonssTh apudmMeTnueckune ASHCTBUS C PAIMOHAIBHBIMU YHCIIAMH,
coyeTass YCTHbIE W TIMCbMEHHBIE TMPUEMBI, BBINOJHATh BBIYUCICHUS C
UppalMOHATbHBIMUA YUCIaMHU.



Haxomute 3HaueHHWs CTENEeHEM C LEeNbIMUA MOKA3aTelsIMA W KOPHEW,
BBIUHCJISITh 3HAYECHHS YUCIIOBBIX BBIPAKCHUMN.

OKpyriarh J€MCTBUTEIbHBIE 4YHCJIA, BBINOJHAThL MOPUKUAKY peE3yJbTaTa
BBIUHCJICHU, OLICHKY YMCIIOBBIX BBIPAKCHUMN.

YpaBHeHUS U HEPABEHCTBA

Pemate nUHEHHBICE W KBaJpaTHbIC YPABHCHMS, YPAaBHEHHUsS, CBOJISIIUECS K
HUM, IPOCTENIITINE JPOOHO-PAIlMOHATILHBIEC YPAaBHEHUS.

Pemate cuctembl JIBYX JIMHEWHBIX YPAaBHEHUH C JBYMS MEPEMEHHBIMU M
CHUCTEMBI JBYX YPaBHEHUH, B KOTOPHIX OJHO YPABHEHUE HE SIBISCTCS TUHECHHBIM.

Pemiarh TekcTOBbIE 3aaud  anreOpandeckuM CIocoOOM C  MOMOIIBIO
COCTAaBJICHUS YPABHEHMS UM CUCTEMBI JIBYX YPaBHEHUH C JBYMS IIEPEMEHHBIMM.

[IpoBOOUTH MPOCTEUIIINE UCCIICIOBAHUS YPABHEHUN U CUCTEM ypPaBHCHHUH, B
TOM YHCJI€ C IPUMEHEHUEM T'papUUECKUX MPEJCTaBICHUN (yCTaHABINBATh, UMEET
1 ypaBHEHUE WJIM CHUCTEMA yPaBHEHUW PELICHMS, €CIU HUMEET, TO CKOJBbKO, U
nmpouee).

Pemare nuHelHBIC HEpaBEHCTBA, KBaJApaTHbIE HEPABEHCTBA, H300pa)kaTh
pEIICHUE HEPABEHCTB HA YHMCIIOBOW MPSMOM, 3alMCHIBaTh PEIICHUE C MOMOIIBIO
CHMBOJIOB.

Pemiate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHCTEMbI  HEPABEHCTB,
BKJIFOUAIOIIME KBaJpaTHOE HEPABEHCTBO, H300pakaTh pEIICHUE CHCTEMBI
HEPABEHCTB HA YKWCJIIOBOW MPSIMOM, 3aIUCHIBATH PEIUICHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NP PEIICHUN PAJIAYHBIX 33/1a4.

DOyHKUIMHA

Pacno3naBath (PyHKIMHM W3y4YeHHBIX BHAOB. [loKa3pIiBaTh CXeMaTHYECKU

pacroyoKeHUue Ha KOOPIMHATHOHN TUIOCKOCTH rpadukoB (hyHknui Buga: y = KX, y
=kxk+ b, y=kix,y=ax2 +bx+c,y=x3,y= VX, y = |X|, B 3aBUCUMOCTH OT
3HAYEeHUU KOI(PPUIIMEHTOB, ONUCHIBATH CBONCTBA (DYHKIIMIA.

Ctpouth M M300pakaTh CXEMAaTHUECKH TpauKy KBaapaTHUHBIX (YHKIIHA,
OINUCHIBATh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 10 UX IpaduKaM.

Pacno3naBaTh kBajipaTUyHyt0 (GYyHKIHIO IO popMyIie, MPUBOAUTH IPUMEPHI
KBaJIpAaTUYHBIX (YHKUMNA U3 peaTbHOMN KU3HU, PUBUKH, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEIBHOCTH U NPOTPeccun

Pacno3naBaTh apu(MeTHUYEeCKyl0 U TE€OMETPUYECKYI0 MPOTPECCHH IPH
pa3HBIX Crocobax 3aaHus.

BbIMONHATS  BBIYMCIEHHS € HCHOJb30BaHMEM (opMyll N-ro  4jeHa
apu(pMETUYECKON U TeOMETPUUECKON MPOrpecCuii, CyMMbI IEPBBIX N UJICHOB.

N300paxaTh 4YIEHBI IOCIEIOBATEILHOCTH TOYKAaMU Ha KOOPJIMHATHOM
IIJIOCKOCTH.



Pemate 3a7aun, CBS3aHHBIE C YHMCIOBBIMHU IOCIEAOBATEIBHOCTIMU, B TOM
YrCclie 337a4d U3 pealbHON JKU3HH (C UCIIOJIb30BAHUEM KaJbKYJIATOPA, IIUPPOBHIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoanuyecTBO yacoB DJIeKTPOHHbIE
HaumeHoBaHuUe pa3/1eioB H TeM (uudposbie)
Ne ii/m Konrpoabnsie | IIpakTuueckue
NMPoOrpaMmblI Bceero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchbl
Yucaa u BeIaucIeHU. PaimoHansHbIC bubmnoreka [IOK
1 25 1
qucia https://m.edsoo.ru/7f415b90
bub6mnoreka [IOK
2 AJIreOPaNTIECKHC BIPAKCHIA 21 1 https://m.edso0.ru/7f415b90
bub6mnoreka [IOK
2 1
3 YPaBHCHH H HCPABCHCTBA 0 https://m.edsoo.ru/7f415b90
bubmuoreka [IOK
4 Koopaunaret u rpaguku. Oynxin 24 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
IT 1
> OBTOpeHKE 1 0000menNe 6 https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
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8 KJIACC

Kosun4vecTBO 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM ungpposbIe
Ne ii/m P Konrpoabnsie | IIpakTuueckue (mdpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bu6mmoreka [IOK
1 q .K 1
rcia v BeluucieHus. KpajgpatHele KOpHU 5 https://m.edsoo.ru/7f417af8
2 Uucna u BeruucieHus. CTeneHsb C [elbiM 7 bubmuoreka [IOK
IIOKa3aTeneM https://m.edsoo.ru/7f417af8
3 AnreGpanyeckue BhIpaxKeHHs. 5 1 bubnuoreka [JOK
KBagparsslii TpExuineH https://m.edsoo.ru/7f417af8
AnrebpanyecKe BEIPaKCHUS. bubnnorexa HOK
4 15 1
AnrebGpanueckas ApooOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus v HepaBeHcTBa. KBajpaTtHbie 15 1 bubnuorexa [JOK
ypaBHEHUs https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CUCTEMBI 13 bubnmnoreka [JOK
ypaBHEHUN https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 .H 12 1
YpaBHenus u HepaBeHcTBa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
8 PyHKIKH. OCHOBHEIE IOHATH 5 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
9 o 4 9
yHKUAH. HCIOBBIC GYHKIHH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 II 6 1
OBTOPCHHE H 0000IeHHE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0
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9 KJIACC

Kosun4vecTBO 4acos JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ii/m Konrpoabnbie | IlpakTHueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Yucna u BeruncieHus. JlelicTBUTEbHBIC 9 bubmuorexa [IOK
yucna https://m.edso00.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PABHEHMUS C 14 1 bubnunoreka [JOK
OJIHOM MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 14 1 bubnuorexa [JOK
ypaBHEHUH https://m.edso00.ru/7f419d08
bub6mnoreka [IOK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
> Oy 16 L https://m.eds00.ru/7f419d08
bu6mmoreka [JOK
6 Uucnoble NOCneq0BaTENbHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 06001IEHIE, CUCTEMATU3AIUS 18 1 bu6mmoreka [JOK
3HAHUU https://m.eds00.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 102 6 0
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