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INOACHUTEJIBHASA 3AIINCKA

Anrebpa SBISIETCS OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
oOecrieunBaeT U3y4eHHe IPYrux IUCHUILUINH, KaK €CTeCTBEHHO-HAYYHOI0, TaK U TYMaHUTapPHOTO
LIUKJIOB, €€ OCBOEHUE HEOOXOAUMO AJIs IPOJOKEHNUs 00pa30BaHUs U B MOBCEAHEBHOW KU3HU.
PazButne y oOywaronmxcs Hay4YHBIX MPEJICTaBICHUM O TMPOUCXOXKIECHUU U CYIIHOCTH
anreOpandeckux aOCTpakiui, CrmocoOe OTPaKCHHS MATEeMATHYECKON HAyKOW SBICHHA U
MPOLIECCOB B MpPHUPOJE U OOIECTBE, POJIM MATEeMAaTUYECKOTO MOJICTHPOBAHUS B HAyYHOM
MO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS U KAa4eCTB
MBIIUICHHSI, HEOOXOAUMBIX JUIsl aJanTaliyd B COBpeMEHHOM IudpoBoM oOuiectBe. M3yueHue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHUs HAOII0/1aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBILIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOU
JeMCTBUSL U BBIBOJBI, (POPMYIHPOBATH yTBEepKAeHHUs. OCBOCHHE Kypca aireOpbl o0ecreyrnBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOy4YaloluXcsi: OHM HCHOJb3YIOT JENYKTUBHBIE U
UHIYKTHBHBIE PACCyXACHUs, 0000IIeHne M KOHKPETH3alUIo, abCTparupoBaHUE W aHAJIOTHUIO.
OOyuenue anreOpe mpeanonaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSITENBHON NeATeIbHOCTH
oOyyaroluxcsi, TMO3TOMY CaMOCTOSITEJIbHOE pELIEHUE 3aJad  sBIsSIeTCs  pealu3auueit
JESTEIIbHOCTHOTO MIPUHIINIIA O0yUeHUSI.

B crpykrype mnporpammel y4eOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEro
0o0pa3oBaHUsl OCHOBHOE MECTO 3aHHUMAIOT COJIEp)KaTelbHO-METoIuYeckue JuHuM: «Yucima u
BBIUUCIICHHSY, «AJTeOpandecKue BBIPAKCHUS», «YPABHCHHS W HEPaBEHCTBa», «DyHKITUW.
Kaxxgas u3 3TUX coaepKaTeIbHO-METOANYECKUX JIMHUN Pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIeT
U3y4eHHs Kypca, B3aMMOJICHCTBYS C IPYTMMH €ro JIMHUSAMH. B Xone n3ydeHus yueOHOTo Kypca
00y4JaroIuMCsl TPUXOAUTCS JOTHUYECKH PACCYXAaTh, UCIOIB30BATh TEOPETUKO-MHOKECTBEHHBIN
S3BIK. B CBSI3M ¢ 3THM B mporpaMmy y4eOHOTO Kypca «Aredpay BKIIOYSHBI HEKOTOPHIE OCHOBBI
JIOTUKU, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3fellax MaTeMaTU4ecKoro oO0pa3oBaHUA U
CIOCOOCTBYIOLIME OBJAJACHUIO OOYYaIOIIMMHUCA OCHOB YHUBEPCAJIBHOIO MaTeMaTHYecKOro
a3bika. CojiepKaTebHOM U CTPYKTYpHOH OCOOEHHOCTBIO YUeOHOTo Kypca «Amredpay sBiseTcs
€ro MHTETPUPOBAHHBIN XapaKTep.

Copepxanue nuHUU «Uucna W BBIUMCICHUS» CIYXKHT OCHOBOW [UIsl JajbHEHIIero
U3YYEHUS MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOIIMXCS JIOTHYECKOTO MBIILICHUS,
(GbOpMUPOBAHUIO YMEHHSI TOJIb30BATHCA AITOPUTMAMH, a TAK)Ke MPUOOPETECHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJUMBIX i TMOBCEJHEBHOW >XKM3HU. Pa3BUTHE MOHATUS O YHUCIIE HA YpPOBHE
OCHOBHOT'O 00Ilero 0oO0pa3oBaHUsl CBSI3aHO C pPAlMOHAIBHBIMU U UPPALMOHATIBHBIMH YHCIAMH,
(GbopMHUpPOBaHUEM TIPEACTABICHUN O JEWCTBUTEILHOM 4Hclie. 3aBEPIICHUE OCBOSHHUS YHMCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Conepkanue JBYX aireOpamvecKkux JHHHUH — «AJreOpandyeckue BBIPAXKEHUS» U
«YpaBHEHUST U HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHMPOBAHUIO Yy  OOydaroOUIMXCS
MaTeMaTUYeCcKOro arnmnapara, HEOOXOAMMOro /s pelIeHUs 3a7ad MaTeMaTHKH, CMEXHBIX
IPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7au. Ha ypoBHE OCHOBHOIO 0011ero oopa3oBaHus
yueOHBI  MaTepuan TpPYNNHPYEeTCs BOKPYr  palMOHANBHBIX  BBIpaXEHUH.  Auredpa
JEMOHCTPHUPYET 3HAUCHUE MATeMAaTUKH KaK S3bIKA JUIS MMOCTPOCHHS] MaTeMaTHYECKUX MOJETEH,
OIMCAaHU MPOLIECCOB U SIBICHUN peabHOro mMupa. B 3amaun oOyueHus anredpe BXOAAT TakKe
JanpHeiee pa3BUTHE aITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOIMMOro, B YacTHOCTH, IS
OCBOEHHUSI Kypca HUHGOPMATHUKH, M OBJaJIeHHE HaBbIKAMU JEAYKTUBHBIX PaCCYXICHUM.
[TpeoOpa3oBaHue CUMBOJIBHBIX (HOPM CHOCOOCTBYET Pa3BUTHIO BOOOpaXKeHHMs, CIOCOOHOCTEH K
MaTeMaTU4eCKOMY TBOPUYECTBY.

Conepxanne  (yHKIMOHATBHO-TpAUUECKOM  JIMHUM  HAIeIeHO Ha  TOJy4YeHue
oOydJaronuMucs 3HaHUN 0 QYHKIMIX KaK BaKHEUIIEH MaTeMaTHYECKON MOJENN ISl ONMUCAHUS
U HCCIIEZIOBAaHUS Pa3HOOOPA3HBIX INPOLIECCOB M SIBIEHUI B mpuponae u odmiectBe. M3yueHue
MaTepuana CHocoOCTBYeT pAa3BUTUIO Yy OOYyYalOIIMXCSl YMEHHS MCIIONb30BaTh pPAa3IMYHbIC
BBIpa3UTENbHBIC CPEJICTBA SI3bIKa MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHT BKJIaJ] B (hOpMHUPOBAHHME MPEICTABICHUN O POJIM MAaTEMATUKH B Pa3BUTHH LUBUIN3ALUU
U KYJIbTYPHI.



CornacHo ywyeOHOMy IutaHy B 7-9 Kiaccax wu3ydaercs Y4eOHBIH Kypc «AunreOpay,
KOTOPBI BKIIIOYAET CIEAYIOUINE OCHOBHBIE pa3fienbl coiepxaHus: «Yuciaa U BBIUMCICHUS,
«AnreOpandeckue BEIpKEHUS», «Y paBHEHUSI U HEPABEHCTBAY, «DyHKIIUN».

Ha mn3yuenue yuebHoro kypca «Anredpa» orBoautcs 306 yacos: B 7 kimacce — 102 gaca (3

yaca B Henenmo), B 8 kinacce — 102 gaca (3 ygaca B Hegeno), B 9 kimacce — 102 gaca (3 gaca B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA
7 KUIIACC

Yucia ¥ BLIYMCICHHUA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOA OT OAHON (opMbI 3amucu Apoldeilt K
apyroi. IloHsATHEe panMOHaIBHOIO YMCIIA, 3aIIMCh, CPABHEHHE, YIIOPAJOUYNBAHNE PALMOHAJIBHBIX
yrcen. ApudMeTHuecKkue IeHCTBUS ¢ pallMOHAIBHBIMU YHcIaMH. Pemienue 3amaq U3 peanbHOU
IPAaKTUKU Ha 4acTHu, Ha ApoOHu.

CremneHb ¢ HaTypaJbHBIM IOKa3aTelIeM: ONpEJelIeHUE, IPeoOpa3oBaHuE BBIPAXKEHUN Ha
OCHOBE OIpE/EICHHUs, 3aiCh 00IbINX Yncen. [IponenTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
npoOu B BHJIE NPOIEHTOB. TpU OCHOBHBIC 3a/la4d HA MPOILCHTHI, PEIICHUE 3a/1a4 U3 PealbHOU
IIPAKTUKU.

IIpuMeHeHne NPU3HAKOB JAEIMMOCTH, PA3JI0KEHNE HA MHOKUTENIA HaTyPaJIbHbBIX YUCEI.

PeasibHble 3aBUCMMOCTH, B TOM YHCIIE NpsiMast U 00OpaTHas MPOIOPLHOHAIBHOCTH.

Auredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YNCIOBOE 3HAYEHUE BBIPAKEHUS C NEepeMEHHOW. [lomycTumble 3HaueHUs
nepeMeHHbIX. [IpencraBieHne 3aBHCHMOCTH MEXAY BeIMYMHAMH B  BHIE (OPMYIIBI.
Beruucnenus no gopmynam. IIpeoOpasoBanue OyKBEHHBIX BBIPaKEHUH, TOXKIECTBEHHO paBHbIE
BBIpaXEHUSI, IPaBUJIa MIPEOOPAa30BaHUS CYMM M IPOMU3BEJIECHUN, MTpaBWila PACKPBITUSA CKOOOK U
HPUBECHUS IOJJOOHBIX CJIaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTelIeM.

OpnowieHsl U MHOrowieHsl. Crenenb MHOrouieHa. Cil0)KeHHE, BBIYMTAHUE, YMHOKEHHE
MHOTOWIEHOB. POpMyIbl COKPAIIEHHOIO YMHOKEHHMsI: KBaApaT CyMMbl M KBaJpaT pPa3HOCTH.
®dopmysa pa3HOCTH KBapaToB. Pa3noxkeHrne MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHUsI M HEpABEHCTBA

VYpaBHeHUe, KOPEHb ypaBHEHUs, IPpaBUiIa MpeoOpa3oBaHMs ypaBHEHUS, PABHOCHIBLHOCTh
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, 4YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pelieHre JMHEWHbIX ypaBHeHuM. CocTaBieHHE YpaBHEHUH MO YCIOBUIO 3agaud. Pemienue
TEKCTOBBIX 3aJ1a4 C [IOMOLIbIO YPABHEHUM.

JluneiiHoe ypaBHEHHE C ABYMs NepeMEHHBIMU M ero rpaduk. Cucrema JBYyX JIMHEHHBIX
yYpaBHEHHH ¢ JByMs NepeMeHHbIMH. PelleHune cucreM ypaBHEHMH CIOcoOOM I0CTaHOBKH.
IIpuMepsl perieHns TEKCTOBBIX 3a7a4 € TIOMOIIBI CUCTEM YPaBHEHM.

DOyHKIUH

Koopannara Toukum Ha mnpsMod. YUucioBble NPOMEXYTKH. PaccTrosiHue Mexny IByMs
TOYKaMU KOOPAUHATHOU IIPSAMOM.

[MpsmoyronbHas cuctema koopamHaT, ocu OX m Oy. AOcmuicca W opauHATAa TOYKH HA
KoOpAMHATHOM miockocTh. IIpumeps! rpadukoB, 3agaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBUcuMoOcTed. Ilonatue Qynkumuu. I'papux ¢ynkuun. CpoiicTBa (QyHKUIHH.
JluneitHas QyHkims, e€ rpapuk. ['padux Gynkumn y = |X|. ['paduueckoe pemeHne TMHEHHBIX
YpaBHEHUH U CHUCTEM JIMHEWHBIX YPABHEHHIA.

8 KJIACC

Yucsa v BbIYUCICHUSA

KBaapatueiii kopeHp u3 uucia. [loHstue 00 wuppanuoHambHOM dYHcie. [lecaTuunbie
npUOIKEHUs UPpAllMOHATBHBIX uncen. CBolcTBa apuMeTHYECKUX KBAJAPATHBIX KOPHEH M UX
MpUMEHEHNE K TPeoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUW WM BBIUUCICHUSM. J[eMCTBUTEIHHBIC
qHCIa.

CreneHb C 1eNbIM MoKa3zaTesneM U €€ cBoiicTBa. CTaHIapTHAS 3aMKCh YUCIa.

Anrebpanueckue BhIpaKCHUIAJTedpandeckne BbIPaskeHus



KBanpaTHblil TpEXuiieH, pa3jioskeHUe KBaJPAaTHOIO TPEXUICHA HA MHOKHUTEIH.

Anrebpanueckast 1poOb. OcHOBHOe CBOHCTBO anreOpanyeckoit apodu. CioxkeHue,
BBIUMTAHUE, YMHOKEHHE, JIeJIeHne aireopanueckux aApoOeil. PannoHanbHble BBIpRXKEHUS U MX
peoOpazoBaHue.

VYpaBHeHMsI 1 HEpaBEeHCTBAY pAaBHEHHUsI 1 HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢opmyrna KOpHEW KBaJIpaTHOro ypaBHeHHs. Teopema Buera.
Pemenue ypaBHEHHWIA, CBOOAIIMXCA K JWUHEHHBIM M KBaapaTHbIM. [lpocreifmue apoOHO-
paloHaIbHbIE YpPaBHEHUS.

I'paduueckass uHTEpHpeTalusl ypaBHEHUH ¢ ABYMS NEPEMEHHBIMU M CHCTEM JIMHEWHBIX
YpPaBHEHUN C JIBYMs IN€pEeMEHHBIMU. lIpuMepbl peleHus CUCTEM HENMHEMHBIX YpaBHEHHUU C
JBYMsl IEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CriocoOoM.

UucnoBble HepaBeHCTBA W HX CBoilcTBa. HepaBeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCubHOCT HepaBeHCTB. JIuHeilHble HepaBeHCTBA ¢ OJHOM mnepeMeHHOW. Cucrtemsl
JUHEWHBIX HEPABEHCTB C OJTHON NEPEMEHHOI.

OyHKIMNPYHKIUT

[Toustue ¢pynkuuu. OOGNacTh ONpeaesIeHUs] 1 MHOXKECTBO 3HaueHUH (QyHkuu. CriocoObl
3ananus QyHKIUH.

I'paduk dynkuuu. Ytenue cBoiictB Pynkumu mo e€ rpaduky. [Ipumeps rpadukon
(GyHKIM, OTpa)karoUX peaJbHble IPOLECCHI.

@DyHKIMY, ONUCHIBAIOIIKE NPSAMYI0 M OOpaTHYIO MPONOPLHOHAIBHBIE 3aBUCUMOCTH, MX
rpaduxu. Oynxmmn y = X2,y = X3, y = VX, y=|x|. ['padudeckoe pemeHue ypaBHeHHIl i CHCTEM
YpPaBHEHUU.

9 KUIACC

Yuciia 1 BBIYUCICHUSA

PanyonaneHble 4Kcia, UppallMOHAIbHbBIE YUCIA, KOHEYHbIE U OECKOHEUHbIE JIECATUYHbIE
npobu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, JCHCTBUTENbHBIE 4YMCIAa Kak OECKOHEUHbIE
JecaTU4Hble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXXECTBOM
JIEHCTBUTEIIBHBIX YNCET U KOOPAUHATHOMN MPSIMOM.

CpaBHeHUE JEeMCTBUTENBHBIX 4HCEN, apu(MeTHuecKue ACUCTBUS C JCHCTBUTEIbHBIMU
YUCIIaMH.

PazMepbl O0OBEKTOB OKPY)KAIOLIEr0 MHUpPA, JIUTEIBHOCTh IMPOLECCOB B OKPYXKArOIEM
MUpe.

[TpubnmxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpHOMMKeHHs. OKpyrieHue yuced.
IIpuknaka v OLEHKA pe3yJIbTaTOB BEIYMCICHHUM.

YpaBHeHHUs! M HEPABEHCTBA

JInnelinoe ypaBHeHue. PenieHne ypaBHEHUH, CBOAAIIMXCS K JIMHEWUHBIM.

KBanpatHoe ypaBHeHue. PemeHue ypaBHEHMH, CBOOALIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHMe. lIpumepbl pemieHus ypaBHEHUM TPETbEH M 4YETBEPTOM CTENEHEH
Pa3IoKEHUEM Ha MHOKUTEIIN.

Penrenue JTPOOHO-PAIIMOHATEHBIX YpaBHEHUH. Pemmenne TEKCTOBBIX 3a/1au
areOpanyeckuM METOIOM.

VYpaBHeHHe ¢ OBYMs MEpPEMEHHBIMU U ero rpaduk. PemieHue cucreM ABYX JMHEWHBIX
YpaBHEHUN C JByMs IIEpEMEHHbIMU. PellleHHe CHCTeM [BYX YpaBHEHUH, OJHO U3 KOTOPBIX
JUHEIHoe, a Ipyroe — BTOpOM cTeneHu. ['paduueckas MHTEpHpeTalus CUCTEMbl ypaBHEHUH C
JBYMSI IIEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a71a4 anreOpandecKuM CIiocoOOM.

YucioBble HEPABEHCTBA U UX CBOMCTBA.



Pemienne JUHEHHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PelieHne cucTteM JIMHEWHBIX
HEpaBEHCTB C OJIHOW mepeMeHHOW. KBaapaTHelie HepaBeHcTBa. ['padumueckas MHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS IICPEMEHHBIMH.

OyHKIMNPYHKIUT

KBagpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. Ilapabomna, KOOpAMHATHI BEPLIMHBI
napaboIIbl, 0Cb CAMMETPHH MapadoJIbl.

I'padukn Gpyrxmmii: y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = |X|, 1 ux cBoiicTsa.

YuciioBble nocae0BaTeIbHOCTH YU CI0BBIE MOC/Ie10BATEIbHOCTH U IIPOrPecCHH

[TonsiTe YMCIOBOM MOCIENOBATEIIBHOCTH. 3aJaHUE MOCIIENOBATEIbHOCTH PEKYPPEHTHOU
dbopmymoit u hopmyIoit N-ro dieHa.

Apudmernueckass M reomerpuueckas — nporpeccud.  DPopmynbl  N-TO 4ieHa
apu(METHUECKON U TeOMETPUYECKON MPOTPECCHil, CyMMBI MIEPBBIX N YJICHOB.

N300pakeHre 4iIeHOB apU(PMETHUECKOM M TeOMETpPUYECKON IpOorpeccuid TOYKaMu Ha
KOOpPJMHATHOM IIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUUAIbHBINA POCT. CII0KHBIE POLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHoCTHBIE PpPe3yabTaThl OCBOCHHS MPOTPaMMbl ydeOHOro Kypca «Aunredpay
XapaKTepU3YKTCS:

1) naTpuoTHYeCcKoe BOCIIUTAHME:

MPOSIBJICHUEM HHTEpeca K NPOLUIOMY UM HACTOAIIEMY POCCHUMCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHKEHHSIM PpPOCCUMCKMX MATEMaTUKOB M POCCUHUCKOU
MaTE€MaTUYeCKON IIKOJIbl, K UCIIOJIb30BAHUIO 3TUX JOCTUKEHUU B IPYTUX HAYKax U MPUKIAIHBIX
chepax;

2) rpaKIaHCKoOe U IYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHWMHA W peaM3allid €ro Ipas.,
NpEJCTaBICHUEM O MaTEeMaTHYEeCKHX OCHOBaX (DYHKUMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBIICHUH, MPOIEyp TPakIaHCKOTO o0IIecTBa (HarmpuMmep, BHIOOPHI, OMPOCH), TOTOBHOCTBIO K
O00CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3aHHBIX C MPAKTHUUYECKUM NPUMEHEHUEM JOCTHKEHUN
HAyKH, OCO3HAHUEM BaXXHOCTH MOPAJIbHO-3TUUECKUX MPUHIIUIIOB B AEATEILHOCTH YYEHOTO;

3) TpyAOBO€E BOCIMTAHHE:

YCTAaHOBKOM Ha aKTMBHOE YYacCTHE B PEIICHHM MPAKTUYECKUX 3a7ad MaTeMaTH4YECKOM
HAIPaBIEHHOCTH, OCO3HAHMEM BaXKHOCTH MATEMAaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCei
JKU3HH JIJIs1 YCTICITHOM Mpo(deCCUOHaIbHON IESITEIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHM,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYATbHOW TpPAeKTOPHUH OO0pa3oBaHUA U
JKU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHHE:

CITOCOOHOCTBIO K HSMOILMOHATBHOMY M JCTETHYECKOMY BOCHPHUSITHIO MaTEeMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHU, PacCyKIeHUN, YMEHUIO BUJETh MaTEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpUEHTAIIEN B NEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pAa3BUTHUS 4YENOBEKa, MPHUPOABI U OOIIeCTBa, NOHMMAaHUEM
MaTeMaTUYeCKOW HayKH Kak cdepbl 4YeOBEYECKOW MEATebHOCTH, ATAlloB €€ pa3BUTHS U
3HAUMMOCTH JJIs1 Pa3BUTHUS LIMBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM TIO3HAHHWS MHUpPA, OBJAJEHUEM TMPOCTEUIINMH HaBBIKAMU
MCCJIEI0BATENBCKON IEATETbHOCTH;

6) ¢usnueckoe BocnuTaHue, (GopMupoBaHHe  KYJLTYPbl  30POBbS M
3MOLMOHAJIBHOIO 0JIArONOJIYYHS:

TOTOBHOCTBIO TPHUMEHATh MaTEMaTHYECKHE 3HAaHHWs B HWHTEPECaX CBOETO 3/J0POBBS,
BEJICHUS 3[JOPOBOTO 00pasa KU3HU (3I0pOBOE MUTaHUE, COATAaHCHPOBAHHBIA PEKUM 3aHATUN U
OTIIbIXa, peryispHas (Qusuyeckass aKTUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
MpU3HAHUEM CBOETO MpaBa Ha OMMOKY U TAKOTO K€ MpaBa IPYroro 4eiIoBeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpHEHTAIlel Ha MPUMEHEHUE MaTeMaTHYeCKHX 3HAHWU IS pelIeHUs 3amad B 001acTu
COXpPAaHHOCTH OKPY)KAIOIIEH Ccpefbl, TUIAHUPOBAHUS TOCTYNKOB W OIIEHKH HMX BO3MOXHBIX
MOCNEACTBUIA ISl OKPYXKAIOIIEH Cpebl, OCO3HAHUEM TJI00AIBHOTO XapaKTepa HKOJIOTHUYECKUX
npo0JieM U myTel X peleHus;

8) amanTanus K MI3MEHAIUMCS YCJI0OBUAM COUMATBHOH M PUPOJAHOM Cpebl:

TOTOBHOCTBIO K JCHCTBHUSM B YCJIOBHSX HEOMPENEIEHHOCTH, TIOBBIIIEHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH Y€pe3 MPaKTUUYECKYIO JIEATENbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y JAPYTUX
JtoJiel, mpuoOpeTaTh B COBMECTHOW JIEATEIbHOCTH HOBBIC 3HAHWS, HABBIKU M KOMIIETCHLIUU U3
OTBITA IPYTUX;



HEO0OXOUMOCThIO B (JOPMUPOBAHUU HOBBIX 3HAHHM, B TOM uucie GOpMyIUpOBaTH UACH,
HOHATHS, THIIOTE3bl 00 OOBEKTaxX M SBICHHUAX, B TOM UYHCIIE paHEe HEH3BECTHBIX, OCO3HABATh
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TIIAaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HAaBaThb CTPECCOBYIO CHUTYallMIO, BOCHPUHMMATH CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTUPOBATh MNPUHUMAEMbIC PEIICHUS U
neicTBus, OpPMyYIMPOBATh U OLIEHUBATH PUCKH U TIOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

Ba3oBble JJornueckue aeicTBu:

BBISBJIATh U XapaKTEPU30BATh CYILECTBEHHbIE INPU3HAKM MAaTEMaTHUECKUX OOBEKTOB,
HOHATUH, OTHOLIEHUH MEXAy IMOHATUAMH, (HOPMYIMPOBATH OIpPEACIICHUS MOHITUH,
yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIsi 0000IIeHNUs
U CpaBHEHHUs, KpUTEPUU IIPOBOJMMOI0 aHAIN3a,

BOCIIPUHUMATh, (hOPMYyIUpPOBaTh U MPEOOPa3OBBIBATh CY)KICHHS: YTBEPAUTEIbHbBIE U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00IINE, YCIOBHEIC,

BBISIBJISITH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEYNs B (haKTax,
JTAHHBIX, HAONIONEHUSAX W YTBEPXKACHUAX, IpelylaraTb KPUTEpUHM ISl BBIABJICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JIeJ1aTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U MHIYKTHUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

pa3buparh J0Ka3aTesJbCTBA MATEMAaTUYECKUX  YTBEPXKICHMH (mpsiMble U OT
IPOTUBHOIO), IPOBOJUTH CaMOCTOSITEJIbHO ~ HECIIOXKHBIE  JI0KA3aTeNIbCTBA
MaTeMaTHYecKuX (PAKTOB, BBICTpPAUBaTh ApPryMEHTALUIO, NPUBOIUTH IPUMEPHl U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKACHMUS;

BbIOMpaTh crnoco0 pemieHust yuyeOHOM 3agaud (CpaBHMBAThb HECKOJIbKO BapHUaHTOB
peleHus, BEIOUpaTh HanbosIee NOIXOAAINNA ¢ YIETOM CaMOCTOSATENIBHO BBIAEIEHHBIX
KPUTEPUEB).

Ba3oBbIe nccienoBaTeLCKHeE 1eliCTBUA.

UCMOJIb30BaTh  BONPOCHI ~ KAaK  HCCIIEAOBATENIbCKUNA  MHCTPYMEHT  IO3HAHMS,
dbopMynupoBath BOIIPOCHI, ¢bukcupyronme IIPOTUBOpEYHE, npo0iemy,
CaMOCTOSITEJIbHO yCTAHAaBJIMBaTh MCKOMOE M JaHHOe, (OpMUpOBaTH THUIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3UIINIO, MHEHHE;

IPOBOJUTH TI0 CaMOCTOSTEIHHO COCTaBICHHOMY IUIaHY HECIOXHBIH AIKCIIEPUMEHT,
HEOOJIIIIOE HCCIIEZIOBAHUE 110 YCTAHOBICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXTYy COOO0M;

CaMOCTOSITENIbHO ~ (OpMYJIMpOBaTh OOOOIIEHUS M BBIBOABI IO  pe3yibTaTaM
NPOBENEHHOTO HAOIIOJICHHS, UCCIIEIOBAHMS, OIEHHBATH IOCTOBEPHOCTh MOTYYESHHBIX
pe3ybTaTOB, BEIBOJOB U 0000IIEHHIA;

IPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCa, a TAK)KE BBIIBUTAThH MPEANOI0KEHUS
0 €ro pa3BUTUH B HOBBIX yCJIOBHSX.

Pabora ¢ nnopmanmeii:

BBISBIISATH HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(OpPMAIMH, JAHHBIX, HEOOXOAMMBIX
JUISL pEeIlIeHuUs 3a/1auH;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH HH(YOPMAIIIIO
pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

BbIOMpaTh (hopMy MpeacTaBIeHUS MHOOPMAIIMK U WILTIOCTPUPOBATh pellaeMble 3a7auu
CXeMaMH, AMarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMY;



OLICHUBATh HAJEKHOCTh MHPOPMALIUH 110 KPUTEPUSAM, TPEATIOKECHHBIM YUUTEIEM WIN
c(OpMYITHPOBAHHBIM CAMOCTOSTENHHO.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

BOCIPUHUMATh U (POPMYIHPOBATH CYKJIEHUS B COOTBETCTBUH C YCIOBHUSIMHU U LIETIMU
oOImIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX W
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PEIlIeHUs 3a1a4i, KOMMEHTHPOBATh
IIOJIYYECHHBIH pEe3yibTarT;

B X0/ 00CYKJIEHH 331aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOi TeMBI, TPOOJIEMBI,
pemaeMoil  3a7aud, BbICKa3blBaTh UJEH, HAIEJCHHbIE Ha TIOUCK pEIICHMUs,
COIIOCTABJATh CBOM CYXACHUS C CYXICHHSAMU JAPYrUX YYaCTHUKOB JIMAJIOTa,
0oOHapyXHUBaTh Pa3IMUMe U CXOJICTBO MO3UIIHIL, B KOPPEKTHOI hopme GpopMyIrpoBaTh
pa3HOIJIACHsl, CBOU BO3PAKCHHUS;

NPECTaBIATh PE3yIbTAThl PEIICHHS 3a/1a4M, YKCIIEPUMEHTA, HCCIIEJOBAHUS, POCKTA,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C y4€TOM 3aqad Mpe3eHTAlUd U
0COOEHHOCTEHN ayAUTOpUH;

MOHMMATh M HCIIOJB30BAaTh MPEHMYIIECTBA KOMAaHIHOH W WHIWBUAYAJIBHOW pabOTHI
IPU PEIIeHNN Y4eOHBIX MaTeMaTHUECKHX 3a/1a4;

MPUHUMATH 1IeJTb COBMECTHOW JEATEIbHOCTH, IUTAHUPOBATH OPTaHU3AIMI0 COBMECTHON
paboThl, pacmpenensTh BUAB paboT, IOrOBapUBaThCA, OOCYXIOaTh NpOIECC U
pe3ynbTaT paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TIpYyHHoBbIX ¢GopMax paboThl (00CykaeHHS, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMbI M JIPYTHE), BBIIOIHATH CBOI YacTh pabOThl U KOOPIMHUPOBATH
CBOM JICWCTBUS C IPYTMMH WICHAMH KOMaH/bI, OIICHWBATh KaueCTBO CBOETO BKJIaJa B
00Nl MPOIYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepCaJbHbIE y4eOHbIe 1eiicTBUS
Camoopranusauus:

CaMOCTOSITENIbHO COCTaBJIATh IUIAH, AJTOPUTM pEIIeHUs 3aladd (WM €ro 4YacTb),
BbIOMpaTh CIOCOO pelIeHUus C YYETOM HUMEIOLIMXCS PECYpcOB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHPOBaTh U KOPPEKTUPOBATh BAPUAHTBI PEIIEHUN C Y4ETOM
HOBOW MH(pOpMaIUy.

CﬂMOKOHTpOJ’IB, IMOLMOHANIbHBIA HHTEJJIEKT:

BJIQJIETh CIIOCOOaMH CaMOIMPOBEPKU, CAMOKOHTPOJIS MpOoIecca U pe3ylbTaTa pereHus
MaTeMaTHYeCKOM 3aa49H;

NPEABUIECTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IIPU PELICHHUM 3aJa4H, BHOCUTh
KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWJEHHBIX OLIHOOK,
BBISBJIEHHBIX TPYJHOCTEW;

OIICHUBATh COOTBETCTBUE PE3YJIbTATa AEATECIBHOCTH MOCTABICHHOW LEIU U YCIOBHUSIM,
OOBSCHATh TMPHUYMHBI JOCTHKCHUS WU HEIOCTHKCHHs IIe]Id, HAXOIUTh OIIUOKY,
JIaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

HHPEAMETHBIE PE3YJIbTATHI

K xoniy oOydeHuss B 7 kJjacce OOydYalOIMMICS TMOJYYUT CIEAYIONIAE TMPEIMETHBIE
pe3ynbTaThl:

Yuciaa 1 BLIYHCTIECHUS

BrimonusaTe, coderass yCTHBIE M THCHbMEHHBIE MPHEMBI, apuMeTHuecKue NeHCTBUS C
parMoHaTBHBIMH YHCTIAMH.

HaxomuTh 3Ha4eHUsS YHCIOBBIX BBIPAKEHUU, MPUMEHSATH Pa3HOOOpa3HbIE CIIOCOOBI U
NpuEMbl  BBIYHUCIICHUS 3HAYEHUW JPOOHBIX BBIPAXKEHUH, COAEPIKAIIUX OOBIKHOBEHHBIE U
NeCATUYHBIE TPOOH.



[TepexoauTh OT OHOM (HOPMBI 3aMKMCH YKCEN K APYyroi (mpeoOpa3oBhIBATh ACCATUIHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

CpaBHUBATH U YIIOPSAI0OUYMBATH PAllMOHAIbHbBIE YHCIIA.

OKpyrasaTh 4ncia.

BbINOMHATE NPUKKUIKY M OLIEHKY pe3ysbTaTa BBIYMCICHUM, OLIEHKY 3HAUEHUN YMCIIOBBIX
BbIpa)K€HU. BBINONHATE NEHCTBHS CO CTENEHAMU C HaTYpaJIbHBIMU I10KA3aTEIIAMU.

[TpuMeHsTh NPU3HAKU JETMMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYypaJIbHBIX YUCEIL.

Pemate NpakTHKO-OPUEHTHUPOBAHHBIE 3a/lauM, CBA3aHHBIE C OTHOIIEHUEM BEJINYMH,
IIPONOPLUOHAIIBHOCTBIO BEIMUMH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YJIbTAThl PEIICHUS 3aaa4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMbIX O0OBEKTOB.

Auredpanyeckue BbIpasKeHUs

Hcnonb3oBate anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B IIpoliecce
OCBOEHUS y4eOHOr0o MaTepuaa.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPAKEHUM IIPU 33aHHBIX 3HAUCHUSIX EPEMEHHBIX.

BoinonHATe mpeobpa3oBaHus LEI0r0 BHIPAKEHUSI B MHOTOUWIEH NPUBEACHUEM MOJOOHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbInonHATE yMHOXKEHHME OJIHOYJIEHAa HAa MHOTOYIEH M MHOTOYJI€Ha Ha MHOTOYJIEH,
OpUMEHSATH (HOPMYJIIbI KBapaTa CyMMbI M KBaJlpaTa pa3HOCTH.

Ocy1ecTBIATh Pa3jaoKEHNE MHOTOWIEHOB HA MHOMKUTEIM C IOMOIIbIO BBIHECEHHUS 3a
CKOOKM 0OLIero MHOXKUTENS, TPYNIIMPOBKH ClaraeMblX, IpUMEHEHHUs (OpMys COKpaléHHOIro
YMHOXEHHUS.

[TpumensaTs mnpeoOpazoBaHMsl MHOTOYICHOB Ui PELICHHWs pa3jMyHbIX 33734 U3
MaTeMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATbHOU TPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATypalbHBIMM MTOKa3aTeNIsIMH Ul [IpeoOpa3oBaHus
BBIPAKCHUI.

YpaBHeHHUs M HEPABEHCTBA

Pemate nuHeElHBIE ypaBHEHHS C OJHOM IMEPEMEHHOM, NMPUMEHSS MpaBWja Mepexona OT
MCXOJHOIO YpaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsaTh, sBi€TCAd M YHUCIO KOPHEM
YpaBHEHHUS.

[TpumeHsTH rpaduyeckre METO/Ibl IPU PELICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupath mpUMepHI Nap YKCeN, ABISIOUUXCS pEIIeHUEM JIMHEHHOTO ypaBHEHUS C IBYMS
NIEPEMEHHBIMH.

Ctpouth B KOOPJIMHATHOW IUIOCKOCTH TpauK JHMHEWHOTO YpaBHEHUS C JBYMS
NEPEMEHHBIMHU, TOJIb3YACh TPaQUKOM, TPUBOIUTH IPUMEPHI PEILICHHUS] YPABHEHUS.

Pemats cucreMbl ABYX JIMHEHHBIX ypaBHEHUH C JByMS NEPEMEHHBIMH, B TOM 4YHCIIE
rpau4ecKy.

CocTaBiATh M pelIaTh JMHEWHOE YpAaBHEHUE WM CUCTEMY JIMHEMHBIX YpaBHEHUH IO
YCIIOBUIO 3a/layl, HWHTEPIPETHUPOBAaTh B COOTBETCTBHUM C KOHTEKCTOM 3aJaud IOJyYEHHBIN
pe3yJbTarT.

DOyHKIUHA

N300paxaTb Ha KOOPJAWHATHOW TPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHAaTaM, Jy4Hd, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHCIOBBIE IIPOMEXYTKH Ha
anreOpanvIecKkoM SI3bIKE.

OtrmedaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduxu muHeRHbIX QyHKIui. CTpouts rpaduk GyHKINU Y = [X|.

OnwuceiBaTh € MOMOIIBIO (YHKIMHA M3BECTHBIE 3aBUCUMOCTH MEXIY BEJIWYMHAMU:
CKOPOCTb, BpeMs, pacCTOSIHHME, I[€Ha, KOJIMYECTBO, CTOUMOCTb, MPOU3BOJIUTEIBHOCTh, BpeMS,
00BEM paboTHI.

Haxonuts 3HaueHue QyHKIMU MO 3HAUYEHUIO €€ apryMeHTa.



[Torumate rpaduveckuii coco0d MpenCcTaBlICHUs U aHamu3a WHQPOpMaIUU, U3BJICKATh U
UHTEPIPETHPOBATH HHPOPMAITUIO U3 TPa(UKOB PEANbHBIX MPOLIECCOB U 3aBUCHMOCTEH.

K xonmy oOyuenus B 8 kiacce oOydaromuiics TMOMYYHUT CIEAYIOLUIUME IPEeIMETHbIC
pE3yJIbTaThL:

Yuciia 1 BbIYMCICHUSA

Hcnonp30BaTh HayallbHbIE NPEJCTABICHUS O MHOXXECTBE JEHCTBUTENBHBIX YHUCEN MAJIS
CPaBHEHHMsSI, OKPYIJICHUS M BBIYMCICHUHN, H300pa)kaTh [EHCTBUTENBbHBIE YHCIA TOYKAMU Ha
KOOPJMHATHOU IIPSIMOM.

[IpumensaTh mnoHATHE apuU(METUUYECKOro KBAJIPATHOIO KOPHS, HAXOIUTh KBaJpaTHBIC
KOPHM, UCIIOJIB3YSl IPU HEOOXOUMOCTHU KaJIbKYJISATOP, BBIIOIHATH IPe0Opa3oBaHMsl BbIpaKEHUH,
coJleprKalliX KBaJpaTHbIE KOPHU, UCIIOIb3Yys CBOMCTBA KOPHEH.

Hcnonp3oBare 3amucu OONBIIMX W MAaJbIX YHCENT C MOMOMIBIO JIECATUYHBIX ApoOeiH u
creneHei yucina 10.

Auredpanyeckue BbIpaKeHUs

[IpuMeHsTh TOHSATHE CTENEHH C IEJNbIM IOKa3aTellieM, BBIMOIHATh MpeoOpa3oBaHuUs
BBIPAXECHU, COIEPIKALUX CTEIIEHU C LIE€TIbIM [T0OKA3aTEIEM.

BBINOTHATE TOXIECTBEHHBIE MPEOOpPA30BaHUsl PAIMOHATIBHBIX BBIPAKEHUNH HAa OCHOBE
NpaBWJI JIEHCTBUN HAJl MHOTOWICHAMH M alreOpandecKuMH JpOOSIMH.

PacknaapiBaTh KBaJIpaTHBIN TPEXUICH HA MHOKUTEIH.

[IpumeHsiTh 1peoOpa3oBaHUsl BBIPAKEHUW JJIs  pElICHUs Ppa3JIMYHbIX 3a1ad U3
MaTeMaTHKH, CMEXKHBIX MPEAMETOB, U3 PEaTbHOU MPAKTUKU.

YpaBHeHusI U HepaBEeHCTBA

Pemars nuHeilHbIe, KBaJpaTHBIE YPAaBHEHUS U PallMOHAIIbHBIE YPaBHEHUS, CBOASIINUECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

[TpoBoauTh MpocTeiilne uccae0BaHNUs YPAaBHEHUN U CUCTEM YPaBHEHUM, B TOM YHUCIE C
IPUMEHEHHEM TpaQUuecKux IMpeAcTaBiIeHU (yCTaHaBIMBAaTh, MMEET JIM YpaBHEHUE WIIU
cucTeMa YpaBHEHUI pelieHus, eclii UMEET, TO CKOJIbKO, U IpoYee).

[lepexonuTh OT ciioBeCHOW (OPMYJIMPOBKM 3adauu K €€ anredpandeckol Mojeiau ¢
IIOMOLIBIO COCTABJICHUS YPABHEHMsI WJIM CHCTEMbl YypaBHEHHWI, HWHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33a4y TIOJyYEHHBINH Pe3yJIbTarT.

[TpyuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPAaBHEHMS, OLICHKH, PELIATh JIMHEIHBIE
HEPAaBEHCTBA C OJIHOM NEpEeMEHHOM U HUX CHCTEMbI, JaBaTb TI'paUUYECKyl0 HWILTIOCTPAIUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUHA

[lonnmath ¥  HWCHONB30BaTh (YHKIMOHANBHBIE TOHSATHS W  S3BIK  (TEPMUHBL,
CHMBOJIMYECKHE O0O03HAYECHUS), OMPENEATh 3HAU€HHE (PYHKIMU IO 3HAYCHHIO apTyMEHTa,
OTpeNieNATh CBOWCTBA (PYHKLUU 110 €€ TpaduKy.

Ctpouts rpaduku 3JeMeHTapHbIX QYHKIMH BUJA:

y = kix, y = x2, y = x3,y = |x|, y = VX, onucbIBaTh CBOWCTBA YHCIOBOI (YHKIHH 110 €&
rpaduxky.

K kouiy oOyuenus B 9 kjacce oOydaroumuiics MOMYYUT CJIEIYIOLUIUE INpPEIMETHBIE
pE3yJIbTaThI:

Yucsa v BbIYUCICHUSA

CpaBHUBATh U YIOPAIOUYNBATH PAllMOHAIBHBIE H HPPALIMOHAJIbHbIE YUCIIA.

Boimonuate apudmernueckue ASHCTBHUS C pallMOHAIBHBIMU YHUCIAMHU, COYETasi YCTHbIE U
MUCbMEHHBIE TPUEMBI, BHITIOJIHATH BEIUMCIICHUS C UPPALIMOHATIBHBIMU YHCIIAMH.

HaxoauTh 3HaueHUs CTENEHEN C LEIBIMM MT0KA3aTEIsIMU U KOPHEH, BBIYNCIIATH 3HAUYECHUS
YHCIIOBBIX BbIPAKEHUH.

OKpyriaTh ACUCTBUTEIbHBIE YMCIIA, BBINOJHATH MPUKHUIAKY pe3yJabTaTa BBIYUCICHHH,
OLICHKY YHMCJIOBBIX BBIPQKEHUH.

YpaBHeHHUS M HEPaBEHCTBA



Pemate nuHeliHBIE M KBaJpaTHbIE YpAaBHEHUS, YPAaBHEHMs, CBOASIIUECS K HHUM,
npocTerime ApoOHO-PAMOHATBHBIC YPaBHEHHUS.

Pemate cucteMsl AByX JIMHEHHBIX YpaBHEHUI C JBYMs NEPEMEHHBIMU U CHUCTEMBI IBYX
YPaBHEHHUH, B KOTOPBIX OJHO YPABHEHUE HE ABJIACTCS JTMHEUHBIM.

Pemate TekcToBble 3amaud anreOpandeckUM CIOCOOOM C IOMOILBIO COCTaBJICHUS
YPaBHEHHUS WM CUCTEMBI IBYX YPABHEHUH C IByMS IEPEMEHHBIMU.

[TpoBoauTH mpoCTENIINE UCCIEIOBAHNS YPABHEHUHN U CUCTEM YpaBHEHMH, B TOM YHUCIIE C
NpUMEHEHHEM TpadUUecKuX TpeACTaBIeHUI (yCTaHABIMBAaTh, WMEET M YypPaBHEHUE WU
cucTeMa YpaBHEHUI peleHus, eClii UMEET, TO CKOJIbKO, U IIpoYee).

Pemate nuHeiiHbIE HEpaBEHCTBa, KBaJpaTHbIE HEPABEHCTBA, HM300pa)kaTb pELICHHE
HEPaBEHCTB Ha YMCJIOBOW IPSAMOM, 3aIIUCBIBATh PEILIEHHE C TIOMOIIbIO CUMBOJIOB.

Pemate cucreMpl JIMHEMHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB, BKJIOYAIOIINE
KBaJpaTHOE HEPaBEHCTBO, M300pa)kaTh pEIEHHE CUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPAMOH,
3alMChIBaTh PELUICHUE C TOMOIIbIO CUMBOJIOB.

Mcnonb30BaTh HEpaBEeHCTBA P PEIICHUH Pa3IMYHbIX 3a]1ady.

DOyHKIUUHA

Pacnio3HaBaTh (pyHKIIMM U3y4EeHHBIX BUIOB. [l0Ka3bpIBaTh cCXeMaTUYECKH PACIIOIOKEHHE Ha
KOOPJIMHATHOM TI0cKOCTH TpadukoB Gynkimid Buna: y = kX, y = kx + b, y = k/x, y = ax2 + bx +
¢,y =x3,y=1X, y = ||, B 3aBHCHMOCTH OT 3HauYeHHi1 KO>(DDUIHEHTOB, ONMUCHIBATH CBOHACTBA
(GyHKIMIA.

Crpouth M M300paxaTh CXEeMAaTUYECKU IpaUKH KBaJIpAaTUYHbIX (YHKIUI, ONUCHIBATh
CBOWCTBA KBAIPATUYHBIX (DYHKIMIA MO UX TpaduKaMm.

Pacno3HaBath  KBajgpatuuHyro (QyHKIuo 1o  ¢opmysae, NPUBOAUTH  IMPUMEPbI
KBaJPAaTHYHBIX QYHKIUH U3 peabHON KU3HU, (PU3UKH, TEOMETPHH.

YucJi0BbIe MOCJI€10BATEIbHOCTH U MPOrPeCcCHH

PacnioznaBath apupMeTHUECKYI0 U T€OMETPHUUECKYIO MPOTPECCUM MPHU pa3HBIX criocodax
3aJlaHMsL.

BbINONMHATE BBIUKCIEHHS C UCHOJIB30BaHHWEM (GOpMyN N-ro wWieHa apuPMETHUECKON U
TEOMETPUUYECKOHN MPOTPECCUM, CyMMBI MIEPBBIX N YJICHOB.

N3006paxarh 4ieHbI MOCIEI0BATEIbHOCTH TOUKaMH Ha KOOPMHATHOMN TJIOCKOCTH.

Pemarp 3agaun, cBA3aHHBIE C YMCIOBBIMU IOCJIEI0BATEIBHOCTSIMHM, B TOM YHCIE 3a7add
13 peajbHOM KU3HU (C UCTIOIB30BAHUEM KAJIBKYIATOPA, TU(POBBIX TEXHOJIOTHMN).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 Yucaa u BeIUKMCIeHU. PalimoHalbHbIE o5 1 bubmuorexa [JOK
yucia https://m.edso00.ru/7f415b90
bubmuorexa [JOK
2 AnreOpandecKkue BhIpaKEHUS 27 1 httos://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHCHHS H HEPABCHCTBA 20 ! https://m.edso00.ru/7f415b90
bubmuorexa [JOK
4 KoopuHatet i rpagui. Gynkin 24 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
> TosTopenne 1 obodwmenHe 6 1 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u Beruncnenus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Yucna u Beruncienus. CTeneHsp ¢ 1ebiM - bubmuorexa [JOK
[IOKa3aTesemM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BhIPAKCHHUS. 5 1 bubnuorexa [JOK
KBanpatHbiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnuoteka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHBIC [IOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
o DyrKumn. Hucsnossie GyHKumn o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 losToperme 1 0bobmene 6 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
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9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
1 Uucna u Berunciienus. JlelicTBUTENbHBIC 9 bubmuorexa [IOK
qucia https://m.edso00.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y pABHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 YpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUI https://m.edso0o.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https:/m.edsoo.ru/7f419d08
bubnmorexa LIOK
) 1 1
> YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoreka IIOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 18 1 bu6nmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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