PaGouasa mporpamMmMa nmo yaueoGHOMY npeaMmery «Aiaredopa»(7-9 Kiacchl)

MNOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISETCS OJHUM M3 OMOPHBIX KYpCOB OCHOBHOIO 00Iero o0Opa3oBaHMs: OHA
o0ecrieynBaeT U3ydeHue IPyTrux AUCHHUILINH, KaK €CTECTBEHHO-HAyYHOT 0, TAK ¥ TyMaHUTAPHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO AJISl MPOJIOJHKEHUSI 00pa30BaHMs U B IMOBCETHEBHON >KHU3HU.
PazBute y oOywarommxcs Hay4YHbIX MPEJICTaBICHUM O TMPOUCXOXKICHUU U CYIIHOCTH
anredpandeckux abcTpakiuil, crnocobe OTpakeHHs MaTeMAaTHUYECKOM HayKoW SBJICHUH U
IPOIIECCOB B TpUpPOAE U OOIIeCTBE, POJIM MATEeMaTHYECKOTO MOJACIUPOBAHHUA B HAyYHOM
MO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS U KAUECTB
MBIIUICHHSI, HEOOXOAUMBIX JUIsl aJanTalud B COBpeMEHHOM IudpoBoM oOuiecte. M3yueHue
anredpsl 00ecreunBaeT pa3BUTHE YMEHUS HAa0Jl01aTh, CPABHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBIIIICHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JeMCTBUSL U BBIBOJBI, (DOPMYIHPOBATH yTBEepKAeHHS. OCBOCHHE Kypca anreOpbl o0ecriednBaeT
pa3BUTHE JIOTUYECKOTO MBILIUICHUS OOYy4YaloUIuXcs: OHU HCIONB3YIOT JACIYKTUBHBIE U
WHAYKTUBHBIE PACCYXJCHUS, 0000IIeHHEe M KOHKPETH3aIUIo, adCTparupoBaHUE W aHAJIOTHIO.
OOyueHnue anrebpe MpeanoyiaracT 3HAYUTEIbHBIM OOBEM CaMOCTOSTEIHHON JAESITEIIBHOCTU
0o0y4aromuxcsi, IMOJITOMY CaMOCTOSTEIbHOE pEIICHHWEe 3a7ad  SBISIETCS — peanu3anueit
JESTEIIbHOCTHOT'O MIPUHIINUIA 00yUeHUSI.

B cTtpykType mnporpammbl yueOHOro Kypca «AnreOpa» Al OCHOBHOTO OOILEro
00pa30BaHUsI OCHOBHOE MECTO 3aHHUMAIOT COJEpKATeNbHO-METOAMYECKUe JIMHUM: «Yucma u
BBIUUCIICHUS», «AJNreOpandecKkue BBIPAXKEHUS», «YpaBHEHHS M HEPaBEHCTBa», «DyHKIHI».
Kaxxgas u3 3TUX colepKaTebHO-METOANYECKUX JIMHUNA Pa3BUBAETCS HA MPOTSHKEHUU TPEX JIeT
U3y4eHHsl Kypca, B3aUMOJICHCTBYS ¢ IpYyTMMU €ro JIMHUSAMH. B xo1e n3yueHus: yueOHOro Kypca
00y4aromuMCs TPUXOANUTCS JIOTUIECKH PacCyKAaTh, UCTIIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
A3bIK. B cBs3M ¢ 3TUM B nporpammy y4eOHOro Kypca «Anredpay» BKIOUYEHbI HEKOTOPhIE OCHOBBI
JIOTMKH, MpPEJICTAaBICHHbIE BO BCEX OCHOBHBIX pa3/iellax MaTeMaTH4YecKoro oOpa3oBaHMs HU
CHOCOOCTBYIOIIME OBJIAJICHUIO OOYYaIOUIMMHCS OCHOB YHHUBEPCAJIBHOI'O MaTEeMaTHYECKOIro
s3pika. CopeprKaTenbHON U CTPYKTYPHOH OCOOEHHOCTBIO YUeOHOTO Kypca «Anredpay sBiseTcs
€r0 MHTETPUPOBAHHBINA XapaKTep.

Conepxanne nMHMM «UMcaa W BBIYUCIEHHS» CIYKUT OCHOBOHM JUIsl JasibHEHIero
U3y4eHHs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y O0YYaroIMXCs JIOTMYECKOIO MBIIUICHNUS,
(GOpMHPOBAHNIO YMEHHSI TOJB30BATHCSA AITOPUTMAMHM, a TAK)Ke MPUOOPETECHHIO MPAKTUIECKUX
HaBBIKOB, HEOOXOJWMBIX ISl MTOBCETHEBHON KHM3HH. Pa3BUTHE MOHSTHSA O YHCIE HAa YpPOBHE
OCHOBHOT'O 00I1[ero 0oO0pa3oBaHUsl CBSI3aHO C PAllMOHAIBHBIMU U UPPALMOHATIBHBIMH YHCIAMH,
(dbopMHpOBaHUEM NpPEICTABICHUN O JACWCTBUTENHLHOM 4YHCIIE. 3aBEpIICHHE OCBOCHHUS YMCIOBOMN
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Comepkanue JBYX aireOpamvecKkux JHHUH — «AJTeOpandyeckue BBIPAXKEHUS» U
«YpaBHEHHSI M  HEpaBEHCTBa»  CHOCOOCTBYeT  (QopMHpOBaHHIO y  OOydaromuxcs
MaTeMaTHYeCKOro amnmnapaTa, HEOOXOIMMOro JJs peHIeHUs 3aJad MaTeMaTUKH, CMEXKHBIX
IPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOrO 001Iero oopa3oBaHus
yueOHBI  MaTepuan TpPYNNHpPYeTcs BOKPYT  palMOHANBHBIX  BBIpaXEeHUU.  Auredpa
JIEMOHCTPUPYET 3HAYEHUE MAaTEeMAaTUKH KaK sI3bIKa JUTSl IOCTPOSHUSI MaTEMATHIECKUX MOJIENEH,
OTKCAHMs MPOLECCOB U SBJIECHUM peanbHOro mupa. B 3amaun oOyueHus anredpe BXOIAT TAKKe



JanbHEWIee pa3BUTHE ANTOPUTMHYECKOTO MBIIUIEHUSI, HEOOXOAWMOIO, B YaCTHOCTH, MJIsi
OCBOGHHUsI Kypca UWHGOPMATUKHU, W OBJAJCHUE HABBIKAMH JEAYKTUBHBIX PaCCYKICHUU.
[TpeoOpazoBaHre CUMBOIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHUIO BOOOPaXKEHHS, CIIOCOOHOCTEH K
MaTeMaTUYeCKOMY TBOPUYECTBY.

Copepxanne  (QyHKIMOHAIbHO-TpadUYECKOW JIMHMM  HAlEIeHO Ha  [OJIy4eHHe
00yJarmuMuUcs 3HaHUH 0 QYHKIMIX KaK BaKHEHIIeH MaTeMaTUYECKOW MOJETH JIJIS OMUCAHUS
U HUCCIICZIOBAaHUS Pa3HOOOPA3HBIX INPOLIECCOB M SBICHUI B mpuponae u odmiectBe. M3ydenue
MaTepuana CrocoOCTBYeT pAa3BUTHIO y OOYy4YaloOIIUXCsl YMEHHUS MHCIIOJIb30BaTh pPa3uYHbIC
BBIPAa3UTEIbHBIE CPEJICTBA S3bIKA MaTEMaTHUKW — CIIOBECHbIC, CUMBOJMYECKHUE, rpaduueckue,
BHOCHT BKJIaJ] B (DOPMHUPOBAHKE MPEICTABICHUIA O POJIM MAaTEMATHKU B Pa3BUTUU IUBHIN3AINN
U KYJIbTYPHI.

CormacHo yudeOHOMY IUlaHy B 7-9 Kjaccax H3y4yaeTcss ydeOHBIM Kypc «Auredpay,
KOTOPBI BKJIIOYAET CJEAYIOUIME OCHOBHBIE pa3lenbl coiepxaHus: «Huciaa U BBIUUCICHUS,
«AnreOpandeckue BEIpKEHUS», «YpaBHEHUS U HEPaBEHCTBa», « DyHKIIUN.

Ha u3yuenne yuebHoro Kypca «Anredpa» orBoautcs 306 wacos: B 7 kinacce — 102 gaca (3
yaca B Heneno), B 8 kinacce — 102 vaca (3 yaca B Hegemo), B 9 kimacce — 102 ygaca (3 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yucia ¥ BbIYHMCICHHUA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOA OT OAHON (GopMmbl 3amucu Apoleilt K
npyroi. IloHsTHE palMOHaIBLHOTO YKCIIA, 3alMCh, CPABHEHUE, YIIOPSAIOUYMBAHNE PALlOHAJIBHBIX
yrcen. ApudmMernueckue IEHCTBUS ¢ PallMOHAIbHBIMU 4YKMcIaMU. Pemienue 3a1ad u3 peaabHON
IPAaKTUKU Ha 4acTu, Ha ApoOHu.

CreneHb ¢ HaTypajbHBIM IOKa3aTelIeM: ONpEJeNICeHUE, IpeoOpa3oBaHUE BBIPAXKEHUN Ha
OCHOBE OIpE/EIICHHUS, 3aUCh OOIBIINX Yncenl. [IponenHTsl, 3anich MPOIEHTOB B BUIE IpoOU U
poOu B BHJIE NPOLIEHTOB. TpHU OCHOBHBIE 33Jjaud Ha MPOLIEHTHI, PELICHUE 3ajjad U3 peabHOU
IIPAKTUKHU.

[TpuMeHeHre TPU3HAKOB JIEIMMOCTH, Pa3I0KEHNE HA MHOXKMTEIN HATypaIbHbIX YUCE.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IpsiMasi U 0OpaTHasi MPONOPLMOHATBHOCTH.

Anredpanyeckne BbIPaKeHUs

IlepeMeHHBIE, YUCIOBOE 3HAUYEHUE BBIPAKEHUSA C MEepeMEHHOW. [lomycTrMble 3HA4YEHHUs
nepeMeHHbIX. [IpencraBieHne 3aBHCMMOCTH MEXAY BeIMYMHAMH B  BHIE (OPMYIIHI.
Beraucnenus o gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, TOKIACCTBEHHO paBHBIC
BBIpa)KEHUS, MpaBUIa NIPeoOpa3oBaHus CyMM M NPOU3BEIEHHM, MpaBuia PACKPBITUS CKOOOK U
HPUBEJCHUS IOJOOHBIX ClIaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTelIeM.

OpnHowienbl 1 MHOrouwieHbl. CteneHb MHorousneHa. CliokeHHe, BBIUUTAHUE, YMHOXKEHUE
MHOro4eHOB. DOopMynbl COKpAIIEHHOTO YMHOYKEHUS: KBaZpaT CyMMBbl M KBaJpaT Pa3HOCTH.
®dopmyia pa3HOCTH KBaJpaToB. Pa3noxkeHre MHOIOWIEHOB HA MHOYKHUTEIH.

YpaBHeHusI 1 HepaBEeHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHMsI, IIpaBUiia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIbLHOCTh
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, 4YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pelieHre JMHEWHbIX ypaBHeHUM. CocTaBieHHE YpaBHEHMH IO YCIOBHIO 3anauyd. Pemenue
TEKCTOBBIX 3aJ1a4 C TIOMOIIIbIO YPABHEHUH.

JluHeliHOe ypaBHEHHE C JABYMs NEpeMEHHBIMH M ero rpaguk. Cuctema JIBYX JMHEHHBIX
YpaBHEHMH ¢ JByMs NepeMeHHbIMHU. PelieHune cucreM ypaBHEHHMH CIOCOOOM IOACTAHOBKH.
[Tprmepsl pelieHns: TEKCTOBBIX 3ajjad ¢ TIOMOIIbIO CUCTEM YpaBHEHUH.

DOyHKIUHA

Koopaunara Toukn Ha npsmol. UucinoBele NpoMEXYTKH. PaccrosiHMe Mexnay IByMs
TOYKaMU KOOPAMHATHOU IIPSIMOM.

[IpsmoyronbHas cuctema koopawHaT, ocu OX m Oy. AOcmucca W opauHATAa TOYKH Ha
KOOpAMHATHOM IuiocKocTH. [lpumeps! rpadukoB, 3amaHHbIX ¢GopMynamu. UreHue rpadukoB
peanbHbIX 3aBucuMocTed. [lonstue ¢ynxkuun. I'padux ¢ynkuuu. CpoiicTBa  (QyHKIMIA.
Jluneitnas QyHkums, e€ rpapuk. ['padux Gynkumn y = |X|. ['paduueckoe pemieHne JTMHEHHBIX
YpaBHEHUH U CUCTEM JIMHEWHBIX YPABHEHHUM.

8 KJIACC

Yuciia 1 BLIYUCJIECHUA



KBaaparueiii kopeHb u3 uucia. [lonstue 00 wuppanuoHanpbHOM dwmcie. [lecaTuuHbie
NpUOIKEHUS UPPAMOHATBHBIX uncen. CBolcTBa apuMEeTHYECKUX KBAJAPATHBIX KOPHEH U UX
IPUMEHEHHE K IMpeoOpa30BaHUI0 YMCIOBBIX BBIPQXKEHUHW W BBIYMCICHUSAM. JleHCTBUTEIbHbBIE
YHcla.

Crernens ¢ 1eNbIM MTOKa3aTesaeM u e€ cBoiicTBa. CTaHgapTHas 3aluch YHCa.

AulredpanyecKkue BbIpasKeHUs1

KBagparHblil TpEXUIIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIHN.

Anrebpanueckas apoOb. OCHOBHOE CBOWCTBO anreOpanyeckod npobu. CroxkeHue,
BbIUMTAaHUE, YMHOXKEHHE, AelieHue anredpandeckux IpoOeil. PannoHanbHble BbIpaXEHUS U HX
peoOpazoBaHue.

YpaBHeHus1 M HEpaBEeHCTBA

KBanparnoe ypaBHeHue, (opMmyna KOpHEHl KBaJpaTHOro ypaBHeHus. Teopema Buera.
Pemenue ypaBHEHHWIA, CBOOAIIMXCA K JUHEWHBIM M KBaapaTHbIM. I[Ipocreiimue apoOHO-
paloHaIbHbIE YPaBHEHUS.

['paduueckass mHTEpIpEeTAlMsl YPABHEHUM C JBYMSI MIEPEMEHHBIMU M CHCTEM JIMHEHHBIX
YpaBHEHUU C OBYMs TMepeMeHHbIMU. [Ipumepbl pelieHus CUCTeM HEeNMHEWHBIX ypaBHEHHH ¢
JBYMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpandecKuM CriocoOoM.

YucnoBble HeEpaBeHCTBA W HMX CBoMcTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCWIIBHOCTH HepaBeHCTB. JIMHeEWHbIE HepaBeHCTBAa C OJHOW mepeMeHHOH. CucreMsl
JUHEHHBIX HEPABEHCTB C OJHON TIEPEMEHHOM.

DOyHKUUHA

[Tonstne ¢pynkuuu. OOMACTh ONMpeaeieHUs] 1 MHOXKECTBO 3HaYeHHH (QyHKImH. CriocoOb
3a1aHus QYHKIIHIA.

I'paduk ¢dynkuuu. Yrtenue cBoicTB QyHkuuu mo e€ rpaduky. [Ipumepst rpadukos
(GyHKIMH, OTpa)karoluX peaabHble TPOLECCHI.

OYHKINH, OMUCHIBAIOIINE MPSAMYIO U OOpPaTHYIO MPOMOPIHMOHATBHBIE 3aBHCHUMOCTH, HX
rpaduxu. Oynxupn y = X2,y = X3, y = VX, y=|x|. ['padutueckoe pemeHne ypaBHeHH i CHCTEM
YpaBHEHUM.

9 KJIACC

Yuciia 1 BIYMCICHUSA

PanyonaneHble 4Kcia, UppallMOHAIbHbBIE YUCIA, KOHEYHbIE U OECKOHEUHbIE JIECATUYHbIC
npodu. MHOXECTBO JEHCTBUTENBHBIX 4YHCEN, ACUCTBUTEIbHBIE 4YHCIAa KaK OECKOHEYHbIe
JNecsITUUHble  OpoOu. B3auMHO  OJHO3HAUYHOE  COOTBETCTBUE  MEXIY  MHOXKECTBOM
JICHCTBUTEIIBHBIX YNCET U KOOPAUHATHOW IPSMOM.

CpaBHEHUE JEeMCTBUTENBHBIX YHCEN, apu(MeTHuecKue AECUCTBUS C JACHCTBUTEIbHBIMHU
YHUCIIAMH.

PazMepbl OOBEKTOB OKPYXKAOLIEr0 MHUpPA, AJIUTEIBHOCTh IMPOLECCOB B OKPYXKAIOILEM
MUpE.

[TpubnmxEHHOE 3HAUYEHUE BEIMYUHBI, TOYHOCTh MNpHOMMKEHUs. OKpYIJIEeHHE YHCEll.
IIpukuaka v OLlEHKa pe3yIbTaTOB BEIYUCICHUMN.

YpaBHeHUsI M HEpaBEHCTBA

JInnelinoe ypaBHeHue. PenieHne ypaBHEHUH, CBOAAIIMXCS K JIMHEUHBIM.



KBampatHoe ypaBHeHue. Pemienue ypaBHEHHU, CBOISAIIMXCA K  KBaJAPATHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl pemieHuss ypaBHEHHM TPETbeM M 4ETBEPTOM CTEICHEU
Pa3I0KEHUEM Ha MHOKUTEIIN.

Pemenne  apoOHO-pallMOHAIBHBIX  ypaBHEeHUW.  PemieHwe — TEKCTOBBIX — 3ajau
anredpandeckuM METOIO0M.

VYpaBHeHUe C ABYMS NEpeMEHHBIMH U ero rpaduk. PemieHue cuctem ABYX JTUHEWHBIX
YpaBHEHUM C JIByMSl NEPEMEHHBIMU. PelleHne CUCTeM ABYX YpPaBHEHHM, OJHO M3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOpoM creneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl ypaBHEHUH C
JIBYMsI [IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne JMHEWHBIX HEPABEHCTB C OJHOW NEpPEeMEHHOW. PemnieHue cucreM JIMHEMHBIX
HEPAaBEHCTB C OAHOW mepeMeHHOW. KBagpaTHele HepaBeHCTBa. I'paduueckas WHTepHpeTaus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIBYMsI [IEPEMECHHBIMH.

DOyHKUUHA

KBanparnunas ¢ynkius, e€ rpapuk u cpoiictBa. [lapabona, KOOpAMHATHI BEPUIMHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl.

I'paduxn dyrkimit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| 1 ux cBoiicTBa.

Yucii0BbIe NOCIEI0BATEIBHOCTH U NPOTrPECcCUm

[loHsiTHE YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHUE MOCIEA0BATEIbHOCTH PEKYPPEHTHON
dbopmyioit u hopmyIoi N-ro dieHa.

Apudpmernueckass U reomerpuueckas — nporpeccur.  ®Popmynsl  N-ro  4jeHa
apuQMeTUYECKOI U TeOMETPUUECKON MPOTrPECCHiA, CyMMBI MIEPBHIX N YJICHOB.

N300paxeHune 4iIeHOB apuU(PMETHUECKON M TeOMETPHUYECKON MpOrpeccuid TOYKaMu Ha
KOOpPJMHATHOM IJIOCKOCTHU. JINHENHBIN U SKCIIOHEHIIMATIbHBINA POCT. CII0KHbBIE MPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHoCTHBIE PpPe3yabTaThl OCBOCHHUS MPOTpaMMbl ydeOHOro Kypca «Aunredpay
XapaKTEePU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpeca K MPOLLJIOMY W HACTOSAILIEMY POCCHICKOW MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHMXKECHHSIM POCCHUMCKMX MAaTEMaTUKOB H POCCHUCKOU
MaTEeMaTUYECKOU MIKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTHKEHUN B IPYTUX HAYKAX U MPUKIIATHBIX
chepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBHIMIOJHCHHUIO OOSI3aHHOCTEH TpaKIaHWHA M peallu3allid ero Ipas,
MPEACTABICHHEM O MAaTEMaTUYeCKHX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SBIICHUH, MPOLIEyp TPaKIaHCKOTO 00IIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTHUUYECKUM MPUMEHEHUEM JOCTHKEHUM
HAyKH, OCO3HAHUEM BaXKHOCTH MOPATbHO-3THUYECKUX IMPUHIIUAIIOB B IEATEIbHOCTH YUEHOTO;

3) TpyaoBO€E BOCIMTAHME:

YCTaHOBKOM Ha aKTHMBHOE YYacTHUE B PEHICHUM NPAKTUYECKUX 3aJ1a4 MaTEeMaTHYECKOH
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTHYECKOro 00pa30BaHUs Ha MPOTSIKEHUU BCEH
JKU3HH JIJIs1 YCTIIETHOM Mpo(deCCHOHATBHOM IEATeTbHOCTH M PA3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPDOM M TIOCTPOCHHUEM HWHIWBHAYAJIbHOW TpPAaeKTOpUU OOpa3oBaHus U
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) acTeTHYECKOE BOCIIUTAHHE:

CITOCOOHOCTBIO K SMOIIMOHAJIBHOMY M JCTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHHM, PACCYKICHU, YMEHUIO BUIETh MATEMAaTHIECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpUEHTAIIMEN B NEATETLHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEJCTaBICHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEIOBEKa, NPHUPOABI M 0OIIecTBa, MOHUMaHUEM
MaTeMaTHUYeCKON HayKH Kak c(depbl 4YelOBEUECKON MAeSITeNbHOCTH, ITAaloB €€ pa3BUTUSA U
3HAUMMOCTH JJIs Pa3BUTHUS LIUBUIIN3ALIMH, OBJIAJICHUEM SI3bIKOM MAaTeMaTUKH U MaTeMaTUYECKOU
KyJIbTypOH KaK CpEICTBOM T[IO3HAHUS MHpa, OBJAJCHUEM MPOCTEUIINMH HaBBIKAMU
HCCJIEI0BATENLCKOM JIEATETbHOCTH;

6) ¢usnueckoe BocnuTaHMe, (GopMHpPOBaHHMEe  KYJbTYpPbl  310POBbS M
3MOLMOHAJIBHOIO 0JIATONOJIY M :

TOTOBHOCTBIO TPUMEHATh MaTEMaTHYECKHE 3HAaHMUS B HMHTEPECAX CBOETO 3/I0POBBS,
BEJICHUS 37I0POBOTO 00pa3a >KM3HU (3I0pOBOE MHUTAHHE, COATAHCHPOBAHHBIM PEKUM 3aHATUN U
OTIIbIXa, peryispHas Qu3udeckas aKTHMBHOCTH), C(HOPMUPOBAHHOCTHIO HaBBIKA pedrekcuu,
MpU3HAHUEM CBOETO MpaBa Ha OMMOKY U TAKOTO K€ MpaBa IPYroro 4elIoBeKa;

7) IK0JI0rMYecKoe BOCIIMTAHUE:

OpUEHTAIMEN HAa MPUMEHEHWE MaTEeMaTWYECKMX 3HAHWM IS pelIeHus 3ajad B 00JacTh
COXPAHHOCTH OKPYXKAIOIIEH cpeabl, MIAHUPOBAHUS MOCTYNKOB M OLIEHKM HMX BO3MOXHBIX
MOCTEACTBUIA ISl OKPYXKAIOLIEH Cpebl, OCO3HAHUEM TI00AIBHOTO XapaKTepa HKOJIOTHUYECKUX
npo0JieM U ImyTel UX peleHus;



8) apanTanus K U3MEHAIOIMMCS YCJIOBUAM CONUAIBHON U IPUPOJTHOI Cpebl:

TOTOBHOCTHHO K IIGfICTBPIHM B YCJIOBUAX HCOHpCIICJIéHHOCTI/I, MOBBIIICHUIO YPOBHSA cBoei
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO JCATCIBHOCTH, B TOM YUCJIC YMCHUC YUUTHCA Y APYTrUx
JroJiel, mpuoOpeTaTh B COBMECTHOW NEATEILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUU M3
OTIbITA IPYTHX;

HE00X0UMOCTBIO B ()OPMHUPOBAHUN HOBBIX 3HAHHI, B TOM 4Hcie (HOpMyTupoOBaTh UICH,
IIOHATHUS, THUIIOTC3bI 06 o0ObeKTax u SABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYAaI[MIO, BOCHPUHHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATH IPUHUMAEMbIE PELICHUS U
neicTBus, GOpPMyYIMPOBATh U OLIEHUBATH PUCKH U MOCJIEACTBUSA, POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATDI

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC yqeﬁnble JeHCcTBUA

Ba3oBble Jioruyeckue aeiicTBUS:

® BBIBIATh M XapaKTEPU30BaTh CYIIECTBEHHbIC NMPU3HAKM MaTEMaTHUYECKUX OOBEKTOB,
MOHSTHUI, OTHOIICHUH MEXIy MOHITUSIMH, (HOPMYIHPOBATH OMpEIENCHUs MOHSITUH,
yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIaccu(PUKAIIMN, OCHOBAHUS sl 00001eHus
Y CpaBHEHUS, KpUTEPUU IPOBOJAUMOI0O aHAIN3a;

® BOCIPHUHHUMATH, (HOPMYIUPOBATh U MPEOOPA30BHIBATH CYXKICHHUS: YTBEPAUTEIbHBIE U
OTpHIIATENbHBIC, €TUHIUYHBIC, YACTHBIC U O0IUE, YCIOBHEIC,

® BBIABIATH MATEMATUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUUS B (paKTax,
JIAHHBIX, HAONIONEHUSIX W YTBEPXKIACHUSAX, MpeAJiaraTh KPUTEPUU IJIsi BBIABICHHS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

e JieNaTh BBIBOJBI C MCIOJB30BAaHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIFOU€HHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

e pa30bupaTh JOKa3aTeJbCTBA MaTEMaTHMYECKUX YTBEPXKIEHUN (mpsiMble U OT
MIPOTUBHOTO), MIPOBOJIUTH CaMOCTOATENbHO HECJIOKHbIE JI0Ka3aTeNbCTBA
MaTeMaTU4ecKknX (aKkTOB, BBICTpAUBATH AapTyMEHTAIMI0, TPUBOJUTH NPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BbIOMpaTh cnocob pemieHHss y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
pelieHus, BbIOUpaTh HanboJiee MOAXOAAIMIMNNA ¢ YYETOM CaMOCTOSITENIbHO BBIJIETIEHHBIX
KPUTEPUEB).

ba3oBblie uccienoBaTe/bCKue A1eHCTBHA!

® JCIOJIb30BaTh  BOIPOCHl  KAaK  HCCIEAOBATEIIbCKUM  HMHCTPYMEHT  MO3HAHUA,
dbopMynupoBaTh BOIIPOCHI, ¢bukcupyromue IIPOTUBOpPEYHE, npobiemy,
CaMOCTOSITENIbHO YCTaHAaBIMBaTh KMCKOMOE U JaHHOe, (OpMHpPOBaTH THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIUIO, MHEHHUE;

® T[POBOJUTH IO CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY HECJIOKHBIH SKCIIEPUMEHT,
HeOOJIbIIOE HCCIE0BaHWE IO YCTAHOBJIEHHMIO OCOOEHHOCTEH MaTeMaTHYecKOIo
00BeKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOH;

® CaMOCTOATENHbHO (opMynupoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yJbTaTaM
NPOBEIEHHOTO HAOJIOJICHUS, UCCIIEAOBAaHMs, OLEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
PE3yIBTaTOB, BBIBOJIOB U 000OIICHMIA;



MPOrHO3UPOBATE BO3BMOXKXHOC Pa3BUTHUC MPOLECCCA, 4 TAKKC BEIABUTATH ITPCATIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBBIX YCIIOBUAX.

Pabora ¢ unopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTH MH(OPMALIUU, AAHHBIX, HEOOXOIUMBIX
JUIsl pELIEHNUs 3a]1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPHPETUPOBATH MH(POpPMAILIHIO
pa3IMYHBIX BUAOB U (POPM IpEACTABICHUS;

BbIOMpaTh (OpMy MpecTaBieHns HHPOPMALIMK U UIUTIOCTPUPOBATH pPelllaeMble 3a1a4u
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLICHUBATh HAAEKHOCTh MH(POPMAIIUH 110 KPUTEPUSAM, MPEATIOKECHHBIM YUUTEIIEM HIIU
c(OpMyYITHPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJICHHSI B COOTBETCTBUH C YCIOBUSIMH U LEISIMHU
oOmIeHus], SICHO, TOYHO, T'PAMOTHO BBIpaXKaThb CBOIO TOYKY 3PEHHUS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PEIleHUs 3a/1a4i, KOMMEHTHPOBATh
IIOJIy4EHHBIA pe3yibTarT;

B X0Jie 00CYK/IeHHUs 33/1aBaTh BOIPOCHI MO CYHIECTBY 00CYXIaeMOI TEMbI, MPOOIEMBI,
pemiaeMoil  3ajauM, BbICKA3bIBaTh WUJEHM, HALEJICHHbIE HA IIOUCK PpELICHMS,
COMOCTABJISITh CBOU CYXKICHHS C CYXACHUAMHU JPYIHMX YYaCTHHUKOB JHAJIOra,
0oOHapyXHUBaTh Pa3IMUUE U CXOJICTBO MO3UIHI, B KOPPEKTHOI hopme GopMyIHpoBaTh
pa3HoOracusi, CBOU BO3pPaKEHUS;

MPEJICTABIIATh Pe3yNbTaThl PEUIeHHs 3a7aud, IKCIEPUMEHTa, UCCIEAOBaHUS, TPOCKTa,
CaMOCTOSITENIbHO BbIOMpATh (opMaT BBICTYIJICHUS C Yy4ETOM 3ajad Ipe3eHTAlUU U
0COOEHHOCTEHN ayAUTOpUY;

NOHMMATh U MCIOJIb30BaTh IPEUMYILECTBA KOMAaHJHOW M MHAWBUYaJbHON pabOThHI
IIPU peIIeHNN y4eOHbIX MaTeMaTHUECKUX 3a71ay;

IPUHUMATD 11€JIb COBMECTHOMN J1€ATEIbHOCTH, IUIAHUPOBATh OPTaHU3AIIMI0 COBMECTHOM
paboThl, pacnpenensaTh BUAbI pabOT, JAOTOBapHBaAThCSA, OOCYXKAATh MPOIECC U
pe3yiabTatr paboThl, 00001aTh MHEHHS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYNIOBBIX (opMax paboThl (oOcyxkaeHus, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMbI M JIPYTHE), BHITOIHATH CBOK YacTh pabOThl U KOOPAUHUPOBATH
CBOM JIEHCTBUS C APYTUMU YJIE€HAMH KOMAaH[Ibl, OLIECHUBATh KaueCTBO CBOErO BKJa/a B
00N MPOYKT MO KPUTEPUSAM, CPOPMYIUPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBJIATh IUIaH, aJrOPUTM pELIeHHs 3aJaud (MM €ro 4acTb),
BBIOMpPATh C€Hoco0 pemeHus ¢ y4€TOM HMEIOLIUXCS PEecypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUIN C y4ETOM
HOBOM MH(OpMaIuu.

CﬂMOKOHTpOJ’IL, IMOLMOHANbHBIA HHTEJLJIEKT:

BJIQJIETh CIIOCOOaMM CaMOIPOBEPKH, CAMOKOHTPOJIS MpoIecca U pe3ysibTaTa peleHus
MaTeMaTUYECKOU 3a/1auu;
MPEIBUIETh TPYAHOCTH, KOTOPhIE MOTYT BOZHUKHYTh IIPU PEUICHUM 3a/1a4H, BHOCUTH
KOPPEKTUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWJECHHBIX OLIHOOK,
BBISBJIEHHBIX TPYJIHOCTEW;



® OLICHUBATb COOTBETCTBUE PE3ysbTaTa AEATEIbHOCTH IIOCTABICHHOMN LIEJIU U YCIOBUSM,
OOBSICHATH MPUUYMHBI JOCTHKEHHUS WIM HEJOCTHIKEHHUS LM, HaXOAWTh OIIUOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATDI

K konmy oOyuenuss B 7 kJacce OOydaroUmMiics MOMYYHUT CIEIYIONIUE IMPEIMETHBIE
pE3yJIbTaThL:

Yucia ¥ BLIYMCICHHA

BeinonHATe, coyeras yCTHble M NHMCbMEHHBbIE NPUEMBI, apudmMeTHdeckue AeUCTBUS C
paloHaIbHBIMU YHCIAMHU.

HaxoauTe 3HaueHHWs] YHCIOBBIX BBIPAKEHHUH, NMPUMEHSTH pPa3sHOOOpa3HbIE CHOCOOBI U
OpuéMbl  BBIYUCIEHUS 3HAYCHMH JpOOHBIX BBIPAXKEHUH, COAEPXKAIIMX OOBIKHOBEHHBIE U
JeCATUYHbIE JPOOH.

[lepexonuTh OT 0AHOHN (HOPMBI 3aMKCH YKCeN K ApYyroi (mpeoOpa3oBbIBATh IECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYACTHOCTH B OECKOHEYHYIO
JIECATUYHYIO IPO0B).

CpaBHUBATh U YIOPSAJOYNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrisTh uncna.

BbINONHATE NPUKUIKY U OLIEHKY pe3yibTaTa BBIYMCIIEHUMN, OLEHKY 3HaYEHUM YMCIIOBBIX
BbIpaXCHUI. BBINOMHATE AEHCTBUS CO CTENEHSMU C HATYpaJIbHBIMU MOKA3aTEISIMHU.

[TpyuMeHATh NPU3HAKU JEITMMOCTH, PA3JIOKEHUE HA MHOKUTENIN HATYPAJIbHBIX YHCEIL.

Pemare nNpakTHMKO-OPUEHTUPOBAHHBIE 3aJaud, CBS3aHHBIE C OTHOIICHUEM BEJIWYMH,
IPONOPLUOHAIEHOCTBIO BEIMUMH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YJIbTAThl PEIICHUS 3a/1a4
¢ Y4ETOM OrpaHUUYEHUH, CBSI3aHHBIX CO CBOICTBAaMM pacCMaTpUBaEMbIX OOBEKTOB.

AuredpanyecKkune BbIPaKeHUs

Hcnonb3oBatek anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIHMKY, IPUMEHSATH €€ B Ipoliecce
OCBOEHUS y4eOHOro MaTepuarna.

Haxonuth 3HaueHNs OyKBEHHBIX BBIPQXKEHUN MTPU 3a/1aHHBIX 3HAYEHMSIX IEPEMEHHBIX.

BeinonHATe npeoOpazoBaHusl LIEI0r0 BBIPAKEHHS B MHOTOWIEH NMPUBEIEHUEM MOI00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbInonHAT, yMHOXKEHHE OJIHOYJIEHAa HAa MHOIOWIEH M MHOrOYjeHa Ha MHOTOYJIEH,
NPUMEHSTH (HOPMYIIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

Ocy1ecTBIATh pa3jaoKEHUE MHOTOWIEHOB HA MHOMKHUTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKM OOIIero MHOXKHUTENS, TPYNIHUPOBKH ClIaraeMbIX, IpUMeHeHHUs (HOpMy COKpamEéHHOro
YMHOXEHHUS.

[TpumensaTh npeoOpa3oBaHUS MHOTOWIEHOB Ul pEUIEHMs] pPa3iMyHBIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEAJIbHOU TPAKTHKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH MOKa3aTeNsIMH JUIsd peoOpa3oBaHuUs
BBIPAKCHUIA.

YpaBHeHUs1 M HEpaBEHCTBA

Pematp sMHElHBIE ypaBHEHHs C OAHOM IEPEMEHHOM, NMPUMEHs IpaBWia MEpexona OT
WCXOJHOIO YpaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, sBiI€TCSd M YHUCIO KOPHEM
YpaBHEHHUS.

[TpumensTh rpadpuueckre METObl IPH PEIICHNN JIMHEWHBIX YPAaBHEHUHN U UX CHCTEM.



[TonGupats mpuMepsl Map YUCe, ABISIONIMXCS PEIICHUEM JTMHEHHOIO YPaBHEHNUS C IBYMS
NIEPEMEHHBIMH.

CtpouTh B KOOPAMHATHON IJIOCKOCTH TpauK JUHEHHOTO YpaBHEHHS C JBYMS
HEPEMEHHBIMHU, TOJIb3YACh I'PapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemare cucreMbl IByX JIMHEHHBIX YPaBHEHMH C JIByMs II€PEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.

CocraBisiTh M peuniarh JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX YypaBHEHHWH IO
YCIIOBUIO 3a/la4d, HMHTEPIPETUPOBAaTh B COOTBETCTBHUM C KOHTEKCTOM 3alayd IOJIY4YCHHBIN
pe3yJIbTarT.

DOyHKUUHA

N300paxarb Ha KOOPAMHAaTHOW NPSIMOM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpAMHATaM, JIy4Hd, OTpPE3KH, MHTEpBaJbl, 3alllCbIBaTh YHCIOBBIC IIPOMEXKYTKH Ha
areOpanyeckoM s3bIKe.

OtmedaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku uHeHHBIX QyHKuuid. CTpouts rpaduk GyHKIMH Y = [X|.

OnuceiBaTh C MOMOIIBIO (YHKIMH M3BECTHbIE 3aBUCUMOCTH MEXIY BEIMYMHAMU:
CKOPOCTb, BpeMs, PacCTOSIHME, LI€HAa, KOJIMYECTBO, CTOMMOCTb, HPOU3BOIUTEIBHOCTb, BpeMH,
00BEM pabOTHI.

Haxoauts 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduueckuil crocod NmpejcTaBiIeHUs M aHAIW3a UHPOPMALUU, U3BIEKaTh U
UHTEPIPETUPOBATH NHPOPMALIMIO U3 TPa(QUKOB peanbHbIX IPOLIECCOB U 3aBUCUMOCTEH.

K xoniy oOydenuss B 8 kJiacce OOydarOmMICS TMOJYYUT CIEAYIOIIAE TMPEIMETHBIE
pe3yJIbTaThl:

Yucsia ¥ BBIYUCICHUSA

Hcnonp30BaTh HayaJIbHBIE NPEACTABJICHUS O MHOXECTBE JCHCTBUTENBHBIX YHMCEN IS
CPaBHEHMsI, OKPYIJIEHUS M BBIYMCIEHUHN, M300pa’kaTh [EHCTBUTENIbHBIE YHUCJIA TOYKAMU Ha
KOOPJIMHATHOU IIPSIMOM.

[TpuMeHATh TOHATHE apU(PMETHYECKOrO KBaJpPaTHOTO KOPHS, HAXOIUTh KBaJpaTHBIE
KOPHH, UCIOJIb3Yys IPU HEOOXOAUMOCTH KAJIBKYJIATOP, BHIIOIHATH MPeoOpa3oBaHus BhIpAKEHHH,
coJiepKalliX KBaJpaTHbIE KOPHHU, UCTIOJIb3YsI CBOWCTBA KOPHEH.

Hcnonp3oBaTh 3anmucu OOJIBIIUMX M MaJlbIX YMCEN C MOMOIIbIO JECATUYHBIX IpoOeil u
creneHen yucia 10.

AuredpanyecKkne BbIPaKeHUs

[IpyuMeHsTh TMOHSATHE CTENEHH C IEJIbIM II0Ka3aTesieM, BBINOJIHATh IpPeoOpa3oBaHuUs
BBIPAXEHU, COIEPIKALUX CTENIEHU C LIETIbIM [T0OKa3aTEeIeM.

BBINONHATE TOXIECTBEHHBIE MPeoOpa3oBaHUs palMOHAIBHBIX BBIPRXKEHUH HA OCHOBE
npaBuiI JeHCTBUN HAaJl MHOTOUJIEHAMH U alredpanyecKuMH JpoOsMu.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIEH HA MHOKUTEIH.

[IpumensaTh 1TpeoOpa3oBaHUsl BBIPAKEHUN JJIs pEIIeHUs Ppa3lWyHbIX 3a7ad M3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOM TPAKTHKU.

YpaBHeHUs M HEPABEHCTBA

Pemarp nuHeiHbIe, KBaJpaTHbIE YPaBHEHUS U PallMOHAJIbHBIE YPaBHEHUS, CBOJASIIUECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IByMS IEpEMEHHBIMH.

ITpoBoauTH IpOCTENIINE UCCAEA0BAHNS YPABHEHUN U CUCTEM YpaBHEHMI, B TOM YHCIE C
OpUMEHeHHeM TIpadUUecKuX TIpeACTaBIeHU (ycTaHaBIMBaTh, MMEET JM YpaBHEHHE WU
CHUCTEMa YpaBHEHUH pelleHusl, €ClIi UMEET, TO CKOJIBbKO, U IIpoYee).



[TepexoauTh OT CIOBECHON (GOPMYIHPOBKH 3amaur K €€ anreOpandeckod MoJenu C
IIOMOLIbIO COCTABJIEHUS YPAaBHEHMsI WJIM CHCTEMbl ypaBHEHUH, HWHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33/1a4yl TIOJyYEHHBIN pPe3ysIbTar.

[TpyuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHMS, OLICHKH, PEIIATh JIMHEIHBIC
HEpaBEHCTBA C OJHOM NEPEeMEHHOM M MX CHCTEMBl, JaBaTbh TIpadUUYECKyl0 HIUIIOCTPALUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKUUHA

[Tonumath M  KCHONB30BATh  (DYHKIMOHAIBHBIE IIOHATHS M SI3BIK  (TEpMUHBI,
CHUMBOJIMYECKHE 0003HAYEHUs), ONpENesATh 3HAaueHHWEe (QYHKLUMU 0 3HAYEHUIO apryMeHTa,
OTIpeNeNATh CBOWCTBA (PYHKIUH 110 €€ TpaduKy.

Crpouts rpauku 371eMeHTapHbIX GYHKLINN BUA:

y = kiX, y = x2, y = x3y = |x|, y = VX, onucbIBaTh CBOICTBA YHCIOBOI (YHKIMH 110 €&
rpaduxy.

K konmy oOyuenuss B 9 kjacce oOydaroumuiics MOJYYUT CIEIYIOLUE MpeIMETHbIE
pe3yabTaThI:

Yuciia ¥ BbIYHMCICHHSA

CpaBHUBATH U YIOPAIOYNBATH PALlMOHAIBHBIE M UPPALIMOHAIIBHBIE YUCIIA.

BeimonuaTe apudmMeTrueckue AeHCTBHS ¢ pallMOHAJIbHBIMU YHCIIAMHU, COYETasi YCTHBIE U
HNUCbMEHHBIE TPUEMBI, BBHIIIOJIHATH BBIUUCIIEHUS C UPPAL[MOHATBHBIMU YHCIAMH.

HaxonuTh 3HaueHus cTENEeHeH ¢ IeNIbIMU 110Ka3aTeasIMU U KOPHEH, BHIYUCIATh 3HAYCHUS
YHCIJIOBBIX BBIPA)KEHU.

OKpyrisiTh JIEHCTBUTENbHBIE 4YKCIIA, BBINONHATH NPUKHUIKY peE3yJbTaTa BBIYMCIICHUH,
OLICHKY YMCJIOBBIX BBIPQXKEHUH.

YpaBHeHusI 1 HepaBeHCTBA

Pemare nuHEWHbIE W KBagpaTHbIE YPAaBHEHUs, YPABHEHMsI, CBONAILMECS K HHUM,
npocTeime ApoOHO-PalUOHAIbHbIE YPaBHEHHUS.

Pemats cuctembl IBYX JMHEMHBIX ypaBHEHHWI € JIByMSl NEPEMEHHBIMU M CHUCTEMBI JIBYX
YpaBHEHHUH, B KOTOPBIX OHO YpaBHEHUE HE ABIISAETCS JIMHEUHBIM.

Pemate TekcToBBIE 3a1aud anreOpanvyeckuM CIIOCOOOM C MOMOILBIO COCTaBIICHUS
YPaBHEHHUS UJIM CUCTEMBI IBYX YPABHEHUH C IBYMs IEPEMEHHBIMH.

IIpoBONTH MPOCTENUIINE UCCIIENOBAHNS YPAaBHEHU U CUCTEM YPAaBHEHHM, B TOM YHUCIE C
IPUMEHEHHEM TpaQUuecKux IMpeAcTaBiIeHU (yCTaHaBIMBAaTh, HMMEET JIM YpaBHEHUE WIIU
cucTeMa ypaBHEHUI pelieHus, eClii UMEET, TO CKOJIbKO, M IIpoyee).

Pemate nuHelHblE HEpaBEHCTBa, KBaJpaTHbIE HEPABEHCTBA, M300pa)kaTh peIIeHUE
HEPAaBEHCTB Ha YHMCJIOBOU MPSIMOM, 3aIIUCHIBATH PEILIEHUE C TOMOIIBIO CHMBOJIOB.

Pemate cucTreMbpl JIMHEMHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAOIINE
KBaJ[paTHOE HEPaBEHCTBO, M300pa)kaTh pEIlEHHE CHUCTEMbl HEPAaBEHCTB Ha YMCIOBOW MPSIMOIi,
3aMMChIBaTh PELIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEIICHUN PA3IMYHBIX 3a7au.

DOyHKIUHA

Pacnio3naBate GyHKIMU U3y4EHHBIX BUI0B. [I0Ka3pIBaTh CXeMaTUYECKH PacIiOIOKEHHE Ha

KOOPJMHATHOMH MI0cKocTH TpadukoB GpyHkiuil Buga: y = kx, y = kx + b, y = k/x, y = ax2 + bx +
C,Ly=x3,y= VX, Yy = |X|, B 3aBUCHMMOCTH OT 3Ha4Ye€HUI KO3 PHUIMEHTOB, OMUCHIBATH CBONCTBA

GyHKIHIA.



Crtpouts M M300paXkaTh CXEMaTH4YEeCKH TpadUKH KBAaAPATUYHBIX (YHKIUH, ONHCHIBATH
CBOMWCTBA KBaIPATUYHBIX (DYHKIMNA MO UX TpadrKaMm.

Pacno3naBare  kBazpatnyHyro (QyHKIMO 1o  ¢Gopmyie, TPUBOAUTH  MPUMEPHI
KBaJIpaTUYHBIX (QYHKINHI U3 peanbHON KU3HH, QU3HKH, TEOMETPHH.

YucioBble MOCI€10BATETLHOCTH U IPOTPECCHH

Pacnio3naBate apu(METHUECKYI0O U TEOMETPUYECKYIO MIPOTPECCUU MPU PasHBIX CIIOCO0ax
3aJjaHus.

BBIMONHATE BBIYMCIICHHUS C HWCIOJIB30BaHUEM (GOpPMYN N-TO 4ieHa apupMETHYeCKOH u
reOMETPUYECKON IPOrpeccuii, CyMMBI MEPBBIX N YJICHOB.

N300pakaTh 4ieHbl OCIE0BATEIBHOCTH TOYKAMH HA KOOPJMHATHON TIOCKOCTH.

Pemate 3amaun, cBSi3aHHBIC C YMCIOBBIMU IOCIIEIOBATEIBHOCTSIMUA, B TOM YHUCIIE 3a/1a4d
U3 peasibHOM KHU3HHU (C UCIOIb30BaHHEM KAJIBKYJISATOPA, IU(PPOBBIX TEXHOJIOTHN).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m IpOrpaMMBbL Beero KO;ITpOJIbHLIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoTbI padoThbI pecypebi
1 Yucna v BeluMcieHus. PanronanbHbie o5 1 bubnuorexa [JOK
yucia https://m.edso00.ru/7f415b90
bu6mmorexa [IOK
2 AnrebpandecKkue BbIpaKCHUS 27 1 https://m.edso0.ru/7f415b90
bubmuorexa [JOK
3 YPABHCHM 1 HEPABEHCTBA 20 1 https://m.edso00.ru/7f415b90
bubmuorexa [JOK
4 Kooppwmarer n rpagux. Oyniim 24 1 https://m.edso0o.ru/7f415b90
bu6mmorexa [IOK
S TosTopenne u 06odmennue 6 1 https://m.edso00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM (mudpossbie)
Ne n/m OpOrpaMMbE Beero KoﬁnTpo.m,HLIe HpﬁaKTl/l‘leCKl/le 0GpazoBaTeIbHbIC
padoThI padoThI pecypesi
bu6mmoreka [IOK
1 Uucna u Beruncienus. Ksagparasle KopHU 15 https://m.edsoo.ru/7f417af8
2 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 bubmuorexa [JOK
II0Ka3aTeneM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BhIPAKECHHUS. 5 1 bubnuorexa [JOK
KBanpaTHblii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnuoreka [IOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus 1 HepaBeHCTBA. KBajpaTHbIE 15 1 bubnuorexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CUCTEMBI 13 bubnunorexa [JOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
8 PyHKIuH. OCHOBHEIE NOHATH S https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
9 Pynxuun. ucnosrie dyHKH 9 https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 TosTopenne u 06odmennue 6 1 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 0
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9 KVIACC

KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Ne n/m Y —— Beero KOﬁHTpOJ‘IbHLIe Hpgucnmecxne 06pPa3oBaTEIbHbIE
padoThI padoThI pecypesr
1 Uucna u BeruucieHus. JeiicTBUTEIbHbBIC 9 bubnuorexa [IOK
yucia https://m.edso0o.ru/7f419d08
2 YpaBHEHUS U HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnnorexa [JOK
OJHOM MepeMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubmmoreka [JOK
ypaBHEHUI https://m.edso00.ru/7f419d08
bubnunoreka LIOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 16 1 https://m.edsoo.ru/7§419d08
bubmuoreka [IOK
S Pysxipn 16 1 https://m.edso00.ru/7f419d08
bu6mmoteka IIOK
6 YucnoBble OCIE0BATENBHOCTH 15 1 https://m.edsoo.ru/7§419d08
7 [ToBTOpenue, o6o0IIeHNE, CUCTEMATH3ALHS 18 1 bubmmnoreka HOK
3HaAHUHU https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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