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MNOACHUTEJIbBHAS 3AIINCKA

Anrebpa sBISETCS OJHUM M3 OMOPHBIX KYpCOB OCHOBHOTO OOIEro OOpa3oBaHHs: OHA
oOecrieunBaeT U3yyeHue APYruX AUCHUIUIMH, KaK €CTECTBEHHO-HAYYHOI0, TaK U T'YMaHUTapHOTO
IIUKJIOB, €€ OCBOEHUE HEOOXOIMMO JIs MPOJOJKEHUS 00pa30BaHUs U B MOBCEIHEBHOM KU3HU.
PazButne y oOydaloomuxcsi HAy4YHBIX TMPEACTABICHUH O TMPOUCXONKACHUH U CYIHOCTU
anreOpanyeckux aOCTpakIUif, crocobe OTpaXKeHHs MaTeMaTWYeCKOM HAyKOH SIBICHUHA H
IPOLIECCOB B MNPHUPOJE U OOIIECTBE, POJIM MATEeMaTHUYECKOTO MOJEIMPOBAaHUS B HAYYHOM
MO3HAHUHM U B MPAKTHKE CIOCOOCTBYET (hOPMHUPOBAHHIO HAYYHOT'O MHUPOBO33PEHHUS M KauecTB
MBIIUICHHSI, HEOOXOAUMBIX IS aJanTallid B COBPEMEHHOM IudpoBoM obmiecTBe. M3ydenue
anreOpbl 00eCTIeYnBaeT Pa3BUTHE YMEHUS HAOIIO1aTh, CPAaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHUS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTH CBOU
NEICTBUS U BBIBOJBI, GOpMYyIUpOBaTh yTBepkaeHUs. OcBOeHHE Kypca anredpbl o0ecreurnBaeT
pa3BUTHE JIOTUYECKOTO MBIIIICHUS OOYYalOIIUXCS: OHM HCHONB3YIOT JEeAYKTHBHBIC H
UHAYKTHBHBIC PACCYXKACHHUS, 0000IIEeHNEe W KOHKPETHU3alnio, adCTparupoBaHHE M aHAJOTHIO.
OOyueHne anrebpe MpeanoyiaracT 3HAYUTETBHBIH OOBEM CaMOCTOSTEIBLHON ACATEIHHOCTH
oOyJaromuxcsi, TO3TOMY CaMOCTOSITEIbHOE peIlIeHue 3ajad  SBJISeTCs  peanu3anueit
JESTEIIbHOCTHOTO MIPUHIIAIIA 00yUeHUSI.

B crpykrype mnporpamMmbel ydeOHOro Kypca «Ausrebpa» UIs OCHOBHOTO OOMIETO
o0pa3oBaHUsi OCHOBHOE MECTO 3aHHUMAIOT COJep:KaTeIbHO-MeTonuyeckue auHuM: «Yucna u
BBIUMCIICHUS», «ANreOpandeckue BBIPAKEHUSN», «YPaBHEHUS U HEPABEHCTBa», «DYHKIUN.
Kaxxnas u3 3THX colepikarenbHO-METOUIECCKUX JTHHUA Pa3BUBACTCA HA MPOTSKCHUH TPEX JIET
W3YYCHHUS Kypca, B3aUMOJICHCTBYS C IPYTUMU €ro JUHUSAMH. B Xoze n3ydenust yueOHOro Kypca
00y4aromuMcs TPUXOAUTCS JJOTHUYECKH PacCyKAaTh, HCTIONb30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B cBs3M ¢ 3TUM B Iporpammy y4eOHOTO Kypca «Anredpa» BKIIOYEHbI HEKOTOPbIE OCHOBBI
JIOTUKH, TPEJCTAaBICHHBIE BO BCEX OCHOBHBIX pa3jellax MaTeMaTUYecKOro oOpa3oBaHUS H
CIOCOOCTBYIOIIME OBJAJICHUIO OOYYAIOIIMMHCS OCHOB YHHUBEPCAJIHHOIO MAaTEMaTUYeCKOTrO
si3pika. CoJiepKaTeNIbHOM U CTPYKTYPHOH 0COOGHHOCTBIO Y4eOHOTO Kypca «Anredpay siBisieTcs
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxanve JauHUM «YuWciia W BBIYMCICHHS» CIYKUT OCHOBOW ISl JaJbHEWILEro
U3YYCHUS MAaTEMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYAIOMIMXCS JIOTHUYECKOTO MBIIUICHUS,
(OPMUPOBAHUIO YMEHHSI TMOJIB30BATHCSI AITOPUTMAMU, & TaKKe MPUOOPETCHUIO MPAKTHICCKHX
HABBIKOB, HEOOXOJUMBIX Ul TOBCEIHEBHOM XH3HU. Pa3BuTHE MOHATHS O 4YHCIE HA YPOBHE
OCHOBHOTO 00I11eT0 00pa30BaHUs CBSI3aHO C PAlMOHAIbHBIMU M MPPALMOHAIBHBIMHU YUCIAMU,
dbopMUpOBaHHEM MPEACTABICHUN O JEHCTBUTEILHOM 4YHCIE. 3aBEpIICHHE OCBOCHUS YMCIOBOMN
JUHUH OTHECEHO K CpeHeMY 001IeMy 00pa3oBaHuUIO.

Cognepkanue JBYX alreOpamvecKux JHHUH — «AdreOpandeckue BBIPAKCHUS» U
«YpaBHEHUSI W HEPaBEHCTBa»  CIOCOOCTByeT  (OpMUpOBaHWIO Yy  OOyYaromuxcs
MaTEeMAaTHYECKOTO ammapara, HEOOXOAMMOTo /i pEIIeHUs 3a7ad MaTEMAaTHKH, CMEXHBIX
MPEeIMETOB U MPAKTHKO-OPUEHTUPOBAHHKIX 3a7a4. Ha ypoBHE ocHOBHOrO 00I1eT0 00pazoBaHus
y4eOHBIH  Marepuan TPYNINHPYETCSs BOKPYT  pallMOHAJIBHBIX  BBIpaXEeHHH.  AnreOpa
JEMOHCTPHUPYET 3HaUE€HUE MAaTeMAaTUKH KakK s3bIKa IS MMOCTPOCHMS] MaTeMaTHYECKUX MOJENEH,
OTMCAHUS TPOLIECCOB W SIBJICHUN pealbHOTO MHpa. B 3amaun oOydeHus anreOpe BXOMIT TaKke
JMaIbHEWIee pa3BUTHE ANTOPUTMHYECKOTO MBIIUICHUS, HEOOXOAMMOTO, B YAaCTHOCTH, MJIs
OCBOEHHUSI Kypca HUHGOPMAaTUKHU, U OBJAJCHHE HaBbIKAMHM JEAYKTUBHBIX PaCCYXKICHUM.



[IpeoOpa3zoBanre CUMBOJIBHBIX (OPM CIOCOOCTBYET PA3BUTHIO BOOOPAKEHHUS, CIIOCOOHOCTEH K
MaTEeMaTHYECKOMY TBOPUYECTBRY.

Copnepxannie  (QyHKIMOHAIbHO-TpAaUUECKOW JIMHUM  HAIEICHO Ha  MOJIy4CHHUE
oOydJaronuMucs 3HaHUN 0 QYHKIHMSAX KaK BaKHEUIEH MaTEMaTHYECKONW MOJENH JJIs ONMUCAHUS
U HCCIEeNOBaHUsl pa3HOOOpa3HbIX MPOIECCOB M SIBIEHUI B mpuponae u oOuiecte. M3yuenue
MaTepuana CIoCOOCTBYET PAa3BUTHUIO Yy OOYYAIOIIMXCS YMEHHUS WCIONb30BaTh pPA3IUYHBIC
BBIPA3UTEIbHBIC CPENICTBA SI3bIKA MAaTEMaTUKHU — CIIOBECHBIC, CHMBOJIUYECKHUE, rpaduueckue,
BHOCHT BKJIaJ] B (hOpMHUpOBAHKME MPEJCTABICHUNA O POJIM MAaTEeMAaTUKH B Pa3BUTUU LIUBUIN3ALNN
U KYJBTYpHI.

CornacHo ywyeOHOMYy IUTaHy B 7-9 Kiaccax wu3ydaeTcs Y4eOHBIH Kypc «Adiredpay,
KOTOPBI BKIIIOYAET CIEAYIONIME OCHOBHBIC pa3lieibl coAepiKaHus: «Uucia W BBIYHCICHUSY,
«AnreOpanyeckue BHIpAKEHU», «Y paBHEHUS U HEpaBeHCTBay, «DyHKIUN.

Ha mn3yuenune yuebHoro kypca «Anredpa» oroautcs 306 gacos: B 7 knacce — 102 gaca (3
yaca B Hezenio), B 8§ kimacce — 102 gaca (3 waca B Henento), B 9 kmacce — 102 gaca (3 yaca B
HEJIETTIO).



COJEP)KAHUE OBYYEHUA
7 KJIACC

Yuciia 1 BBIYMCICHUSA

JlpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOoa OT OAHON (opMbI 3amucu Apodelt K
npyroi. IloHsATHE palMOHAIBLHOTO YKCIIA, 3aIIMCh, CPABHEHHE, YIIOPSAIOUMBAHUE PALIMOHAIBHBIX
yucen. ApudmeTudeckrue IeHCTBUS C pallMOHATBLHBIMU YKCIIaMH. Perienne 3a1aq u3 peaibHOU
MIPAKTUKU Ha YacCTH, Ha APOOU.

Cremnenb ¢ HaTypaJbHBIM IOKa3aTeleM: ONpeeleHHue, MPeoOdpa3oBaHNe BhIpaKEHU Ha
OCHOBE OIIpE/IEICHHUS, 3aUCh OOIBIIUX YHcel. [IpoIeHThl, 3amuch MPOLEHTOB B BUJIE APOOH U
IpoOu B BHJIE NPOLEHTOB. TpU OCHOBHBIC 3a[a4d HA MPOICHTHI, PELICHUE 3a]a4 U3 pealbHOM
MIPaKTHKH.

[IpuMeHeHne NPU3HAKOB ACIIUMOCTH, PA3JI0KEHUE HA MHOKHUTEIHN HATYPAIbHBIX YHCEIL.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE IpAMasi U 0OpaTHast IPOMOPLHUOHATIBHOCTH.

Aaredpanyeckue BbIpasKeHHUs

IlepemeHHbIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C MEpeMEHHOW. JlomycTuMble 3HAYECHUS
nepeMeHHbIX. [IpeacTraBieHue 3aBUCUMOCTH MEXAY BEIUYMHAMHU B BHIE (POPMYJIBL
Boruucnenus no ¢popmynam. I[IpeobpazoBanre OyKBEHHBIX BBIPAKEHHUN, TOXXKIECTBEHHO PaBHbIC
BBIpQ)KEHUS, TIPAaBUIa NPeoOpa30BaHUs CyMM M IPOHM3BEACHUH, MpaBUiIa PaCKPhITUA CKOOOK M
MPUBEICHUS OTOOHBIX CIaracMbIX.

CBolicTBa CTENEHH C HATYPAJTbHBIM MOKA3aTEJIEM.

OpnHowieHbl 1 MHOrowieHbl. CteneHb MHOrousieHa. Cll0)KeHHE, BBIUUTAHUE, YMHOXKEHHE
MHOroujeHOB. DopMynbl COKpAIIEHHOTO YMHOXKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
®dopmyna pa3HOCTH KBaapaToB. Pa3nokeHne MHOIOYWIEHOB HA MHOKUTEIH.

YpaBHeHUsI 1 HEPABEHCTBA

VYpaBHeHUe, KOPEHb ypaBHEHHUs, MpaBUiIa MpeoOpa3oBaHUsl ypaBHEHHsI, paBHOCHIBHOCTD
YpaBHEHUM.

JIuHeitHoe ypaBHEHHE C OJIHOW MEPEMEHHOW, YHUCIO0 KOpPHEW JIMHEHMHOTO YypaBHEHWMS,
pellieHre JMHEWHbIX ypaBHEeHHH. CocTaBieHHWE YpaBHEHUW IO YCJIOBUIO 3aaadd. Pemenue
TEKCTOBBIX 3aJa4 C TIOMOIIIbIO YPaBHEHUI.

JluneliHOE ypaBHEHHE C JABYMS MEpeMEHHBIMH U ero rpaduk. Cucrema ABYyX JTUHEHHBIX
yYpaBHEHUU € JIByMsl NEpEeMEHHbIMHU. PerieHue cucrteM ypaBHEHHUH CIIOCOOOM IOJCTaHOBKH.
[Ipumepsl penieHns TEKCTOBBIX 337a4 C TOMOIIBI CUCTEM YPaBHEHUM.

DOyHKIUUHA

Koopaunata Touku Ha mnpsmoil. UucioBble NPOMEXYTKH. PaccTosHue Mexay ABYMs
TOYKAMU KOOPJAUHATHOU MPSIMOIA.

[IpssmoyronpHas cucrema koopaunar, ocu OX m Oy. AGciucca M OpAMHATa TOYKH Ha
KoopAnHATHOM miockocTH. [Ipumeps! rpadukoB, 3amaHHbIX (Gopmynamu. UreHue rpaduxos
peanbHbIX 3aBUcuMocTei. Ilonstue Qynkuuu. I'padux ¢ynkuun. CBoiicTBa (GYHKUIHH.
Jlunetinas ¢pyuknus, e€ rpaduk. I'paduk dyukmuu y = |X|. I'padudeckoe pereHne TMHEHHBIX
YpaBHEHUH U CUCTEM JIMHEWHBIX YPABHEHHIA.



8 KUIACC

Yucsa ¥ BbIYUCICHUSA

KBaaparueiii kopeHb u3 uucia. [loHstue 00 wuppanuoHaabHOM 4YHcie. JlecaTuuHbie
npUOIKEHNS UppalMOHaIbHBIX uncen. CBoiicTBa apuMETHUECKUX KBAJPATHBIX KOPHEH M MX
IpUMEHEHHE K MpeoOpa3oBaHUIO YHCIOBBIX BBIPAXKEHHM M BBIYUCIECHUSAM. JlelicTBUTEIbHBIE
qyucna.

CreneHb C 1ebIM MoKa3aTesaeM 1 €€ cBoiicTBa. CTaHIapTHAsS 3aMUCh YUCTA.

Auaredpanyeckue BbIpasKeHHUs

KBaznpaTHblii TpEXUieH, pa3aoKeHUE KBaPAaTHOIO TPEXUIEHA HA MHOKUTEIIN.

Anrebpanueckast 1poOb. OcHOBHOE CBOHCTBO anreOpandeckoit apobu. CioxxeHue,
BBIUMTAaHUE, YMHOXKEHHE, JCNICHUE anreOpandeckux apoOeil. ParmoHanbHbIe BBIPAKCHHS U HX
npeoOpa3oBaHHeE.

YpaBHeHUs1 1 HEPABEHCTBA

KBagpatHoe ypaBHeHue, GopMyiia KOpHEH KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenue ypaBHEHHWIA, CBOASIIMUXCA K JMHEWHBIM H KBaapaTHbIM. [Ipocteitmme apoOHO-
palKoHaIbHbIE YPaBHEHUS.

I'padmueckas wHTEpHIpeTanysi YpaBHEHUN C JABYMsI MEPEMEHHBIMA U CUCTEM JTUHEHHBIX
YpaBHEHUN C ABYMs I€pEMEHHbIMU. lIpuMepbl pelleHHs CUCTEM HEIUHEHHBIX YPaBHEHUH C
JIBYMsI IIEPEMEHHBIMHU.

Pemenre TekCTOBBIX 3a71a4 anreOpandecKuM CIIoCOOOM.

UucnoBble HepaBeHCTBA W HX CBoiicTBa. HepaBeHCTBO ¢ OJIHOW TNEPEMEHHOM.
PaBHOCHUNIBHOCTh HepaBeHCTB. JIMHEWHBIE HEpaBEHCTBA C OAHON TmepeMeHHOW. CHcTemMbl
JIMHEMHBIX HEPABEHCTB C OJIHOW NMEPEMEHHOM.

DOyHKIUHA

[onsarue ¢pynkuuu. O61acTh ONpeneneHnss 1 MHOXKECTBO 3HaueHU QyHKuuu. CrnocoOsl
3ananus QyHKIUH.

I'padux ¢ynkuuu. Yrenue cpoiictB QyHkumu no e€ rpaduky. [Ipumepst rpaduxos
GYHKIUH, OTpaXKarolIX peaabHbIC MPOIIECCHI.

OYHKIINY, OMUCHIBAIOIINE MPSAMYI0 U OOpaTHYI0 MPOMOPIHOHATIbHBIE 3aBUCUMOCTH, MX
rpaduku. Oynkupn y = X2, Yy = X3, y = VX, y=|x|. ['padudeckoe pemenne ypaBHeHHil i CHCTEM
YpaBHEHUU.

9 KJIACC

Yucaa ¥ BLIYUCTIEHUS

PanmonansHbIe YKCIa, HppalMOHATBHBIC YHCIIa, KOHEUHBIE U OCCKOHEUHBIE EeCATUYHBIC
npoOu. MHOXECTBO JEHCTBUTEIBHBIX 4YHCEN, JCHCTBUTENBHBIE 4YHCIIa KaK OECKOHEUHBIC
NeCITHYHbIE  OpoOu. B3amMHO  OMHO3HAYHOE  COOTBETCTBHE  MEXKAY  MHOXKECTBOM
JIEUCTBUTENbHBIX YUCET U KOOPAMHATHOM MPAMOM.

CpaBHEHHE JEHCTBHUTEIBHBIX YHCEN, apU(PMETHYCCKHUE ICUCTBUS C JACHCTBUTEIHLHBIMHU
YHCIIAMU.

Pa3mepbl 0OBEKTOB OKPYXKAIOMIETO MHUPA, IIUTEIBHOCTh MPOIECCOB B OKPYXKAIOIIEM
MHpE.



[Tpubmmk€HHOE 3HAUYEHUE BEJIWYUHBL, TOYHOCTh NpuOMKeHus. OKpyriieHue Yucen.
IIpukuaxa u oLieHKA PE3yJIbTATOB BHIYUCICHUN.

YpaBHeHUs M HEPaABEHCTBA

JIuneitnoe ypaBHeHue. Penienne ypaBHeHUM, CBOAIIMXCS K TMHEHHBIM.

KBagpaTtHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOIAIIMXCS K  KBaJapaTHBIM.
bukBanpatHoe ypaBHeHue. Ilpumepsl pelieHus ypaBHEHHM TPETbe M YETBEPTOU CTEIECHEH
pa3IoKEHUEM Ha MHOXKUTEIH.

Pentenue JTPOOHO-paMOHATBHBIX YpaBHEHUH. Penrenne TEKCTOBEIX 3a71a4
anreOpanvdecKuM METOOM.

VYpaBHeHHe C ABYMSI NEpeMEHHBIMH U ero rpaduk. Pemenue cuctem AByX JMHEHHBIX
YpaBHEHUN C JByMs IIEpEMEHHBIMU. PellleHHe cUCTeM ABYX YPaBHEHUM, OZHO M3 KOTOPBIX
JUHEHHOE, a Ipyroe — BTOpoH cremneHu. | padudeckas MHTEpIIpeTaIiis CUCTEMbI YpaBHEHUH C
JBYMsI IIEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyeckiuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JMHEHHBIX HEPABEHCTB C OJHOW NEpeMeHHOW. PemieHue cucteM JMHEHWHBIX
HEpPaBEHCTB C OJHOM mepeMmeHHOM. KBaaparHele HepaBeHCTBA. ['paduueckas MHTEpIpeTaIns
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

DOyHKIUHA

KBaaparnunas ¢yukmus, e€ rpaduk um cBoiictBa. [lapabosa, KOOpAWHATHI BEPIIUHBI
napaboJIbl, 0Ch CAMMETPHUH TTapadoIThL.

I'padukn Gyrxmii: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X| , u ux cBoiicTa.

YucsioBble MOCA€10BATEIbHOCTH U MPOTPecCHN

[TonsaTue 4mncioOBOM MOCIEAOBATENBHOCTH. 3a/laHKUE TOCIIEI0BATEILHOCTH PEKYPPEHTHOU
dopmynoit u popmysoi N-To wieHa.

Apudmernueckass ©u ~ reomerpudeckas  mporpeccuu.  Dopmynsl N-ro  4JeHa
apru(METHUECKON U TeOMETPUYECKON MPOrPEeCCHil, CyMMBI MEPBBIX N YICHOB.

N300pakeHne 4iIeHOB apu(METHUYECKOM W TEeOMETPHYECKOW IMPOTpeccCHuil TOYKaMH Ha
KOOPAMHATHOM IIOCKOCTH. JIMHEHHBINA U SKCTOHEHIHATBHBIN poCT. CI0KHBIE MMPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOT'PAMMBbBbI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yabTAThl OCBOCHHUS TMPOTPaMMbl y4eOHOrO Kypca «Anredpay»
XapaKTEePU3YIOTCA:

1) naTpuoTnyeckoe BOCIIUTAHUE:

NPOSIBJICHUEM HHTEpeca K NPOLUIOMY W HACTOSIIEMY POCCHUHCKOW MAaTeMaTHKH,
LEHHOCTHBIM OTHOILLIEHWEM K JOCTH)KCHHSIM POCCHUICKMX MAaTeMaTUKOB M POCCUUCKOU
MaTEMaTUYECKOU IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUM B APYTMX HAYKaX W MPUKIIATHBIX
chepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TFOTOBHOCTBIO K BBIMOJHEHHIO OOSI3aHHOCTEH TIpaKAaHMHA M peau3allud ero Ipas,
NPEJICTABICHUEM O MaTEeMaTHYeCKHX OCHOBAaX (YHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJICHUU, TPOIEAYp TPa)KTaHCKOro oOmiecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXXJIEHUIO ITHYECKUX MPOOJeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTHXKEHUMN
HayKH, OCO3HAHUEM BaXKHOCTU MOPAJIbHO-3TUYECKUX MPUHIUIIOB B AEATEIBHOCTH YUYEHOTO;

3) Tpya0BO€E BOCIIUTAHHE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHUE B PEHICHUU MPAKTUYECKHX 3a/ad MaTeMaTU4eCKOu
HAIPaBJIEHHOCTH, OCO3HAHMUEM BaKHOCTH MaTEeMaTHUYECKOTO 0O0pa30BaHUs Ha MPOTSKEHUH BCel
YKU3HU JJI YCHEIIHON Mpo¢ecCHOHANbHON JAEITEIbHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUIYaTbHOW TPACKTOPUH OOpa3oBaHUS U
YKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) acTeTHYECKOE BOCMIUTAHUE:

CIIOCOOHOCTBIO K HMOLIMOHAJIBHOMY U O3CTETHUYECKOMY BOCHIPHUSATHUIO MaTEMaTHYECKHX
00BEKTOB, 33124, PEIICHUA, PacCyKIeHUH, YMEHUIO BUJIETh MATEMAaTUYECKUE 3aKOHOMEPHOCTHU B
UCKYCCTBE;

5) HeHHOCTH HAYYHOIO MO3HAHUSA:

OpUEHTale B AESITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4HBIX MpEACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS 4YENOBEKa, MPHUPOABI W OOIIECTBAa, NMOHUMAaHUEM
MaTeMaTHYeCKOM HayKH KakK cgepbl YelOBEUECKOW NesTeIbHOCTH, JTAaloB €€ pa3BUTHI H
3HAYUMOCTH JIJIs1 Pa3BUTHUS LIMBUJIN3ALUN, OBJIAJICHUEM SI3bIKOM MATEMATHUKHA U MaTEMaTUYECKON
KyJIbTypOM KaK CpEICTBOM IIO3HAaHUS MHpA, OBJAJECHUEM MPOCTEUIIMMH HaBbIKAMHU
MCCIIEIOBATENILCKOM 1E€ATEIbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (opMHpOBaHMe  KYJLTYPbl  310POBbS M
IMOLMOHAJIBHOIO 0JIArONOJIYyYHS:

TOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKHE 3HAHHMS B HMHTEPECAX CBOETO 3J0POBbBS,
BEJICHUS 3J0POBOTO 00pa3a *KU3HH (30POBOE MUTAHHUE, COATAHCUPOBAHHBIN PEXHUM 3aHATUI U
OTIbIXa, peryisipHas (Qu3MUecKass aKTUBHOCTBH), C(POPMUPOBAHHOCTHIO HaBbIKa pedIeKCHH,
MpU3HAHHEM CBOETO MpaBa Ha OLIMOKY U TAKOT'o K€ MpaBa JIPyroro 4eloBeKa,

7) 3K0JI0rMYecKoe BOCIIUTAHUE:

OpHEHTAIle Ha MPUMEHEHUE MaTeMaTHUYEeCKUX 3HAHWUU NJIs pElIeHUs 33a1a4 B 00JacTH
COXPAHHOCTH OKpYXKaroUlel cpefpl, TUIAHUPOBAHUSI TMOCTYNKOB M OLCHKA HMX BO3MOXKHBIX
MOCNEACTBUM ISl OKpY’Kalollell cpebl, 0CO3HAHUEM TJI00alIbHOIO XapaKTepa SKOJOTHYECKHX
npo0JIeM U yTeH UX PEIICHHS;



8) apanTanus K U3MEHSIOIMMCS YCJIOBUSAM CONUAJIbHON U IPUPOAHON Cpebl:

TOTOBHOCTBIO K JCMCTBUSAM B YCJIOBHSAX HEONPEAEIEHHOCTH, NOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 IMPAKTHUUECKYIO AESITENbHOCTb, B TOM YHCJIE YMEHHUE YUUTHCS y APYIHX
Jrozei, mpuoOpeTaTb B COBMECTHOM JESATEIbHOCTH HOBBIE 3HAHUS, HAaBBIKM M KOMIETEHIUH W3
OIbITA IPYTHX;

HE00X0IMMOCTBIO B ()OPMHUPOBAHUN HOBBIX 3HAHHM, B TOM 4ucie (HOpMyTupoBaTh UICH,
MOHATHS, THIIOTE3bl 00 0OBEKTaxX M SBICHHSIX, B TOM YHCIIE paHee HEU3BECTHBIX, OCO3HABATH
NeQUINUTEI COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, IIIAaHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMI0, BOCIHPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTHPOBATH NPHUHUMAEMBIE DPELICHUS H
neicTBus, GOpMyJIMPOBATh M OLICHUBATh PUCKHU U TIOCIEACTBHS, (POPMUPOBATD OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI
ITo3HaBaTenbHBIC YHHBeEPCAJIbHbIE YUeOHbIE NelCTBUS

ba3oBble Jlornyeckue 1ecTBUA:

® BBIBISITH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKU MATEMAaTUYECKUX OOBEKTOB,
MOHSTHUM, OTHOIIEHUH MEXIy NOHATUSIMH, (HOPMYIHPOBATH OMpEIENICHUsS MOHITHUMH,
yCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKALMU, OCHOBAHUS JJIi 00O0OIICHUS
Y CpaBHEHUS, KPUTEPUHU TIPOBOUMOTO aHAIIN3A;

® BOCIPHUHHUMATh, (HOPMYIHPOBATh U MPEOOPA30BHIBATH CYXACHUS: YTBEPIUTEIbHBIE U
OTpUIATENIbHbIC, eMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHEIC,

® BBIABISATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMOCBS3H U IPOTUBOPEUNs B (haKTax,
TAHHBIX, HAOMIONCHHSIX W YTBEPXKICHHSX, IpEAjaraTb KPUTEPHH MJS BBISBICHUS
3aKOHOMEPHOCTEH U ITPOTUBOPEYUN;

e J[enaTh BBIBOJIBI C HCIIONH30BAHUEM 3aKOHOB JIOTUKH, ACIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH IO aHAJIOTHUH;

e pa30dupaTh JOKa3aTENbCTBA MATEMATHYECKHX yTBEPXKACHUU (TpsAMBIE H  OT
IIPOTUBHOTO), MIPOBOAUTD CaMOCTOSITENIEHO HECJIOKHbIE JI0Ka3aTenbCTBa
MaTeMaTU4ecKux (aKTOB, BBICTpAaWBaTh apryMEHTAlMI0, HPUBOAUTH MPUMEPHl U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS,

e BbBIOMpaTh crmocod pemnieHUs y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BEIOUpaTh Hanboiee MOIXOIAIIHNA ¢ YUETOM CaMOCTOSITEIPHO BBIICTICHHBIX
KpUTEPUEB).

Ba3oBrble ucciaenoBareJLCKHuE AeHCTBUA.

® HCIOJNB30BaTh  BOIMPOCHI  KAaK  HMCCIENOBATENbCKUNW  WHCTPYMEHT  IO3HAHUS,
dbopmMyIupoBaTh BOIIPOCHI, (buxcupyromue MIPOTUBOPEYHE, npobiemy,
CaMOCTOSITENIbHO YCTaHABIMBaTh KMCKOMOE U JaHHOE, (OpMHpPOBaTH THUIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIUIO, MHEHHE;

® TMPOBOJUTH IO CaMOCTOSITEIHHO COCTaBICHHOMY IUIaHY HECJIOXHBIA JKCIEPHUMEHT,
HEOOJBIIOE HWCCIEOBAaHUE TI0 YCTAHOBJICHHIO OCOOEHHOCTEH MAaTEeMaTHYECKOTO
00BbeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTY COOOH;

® CaMOCTOATENIbHO  (hopMynaHpoBaTh 00OOIIEHHMS ©  BBIBOJABI IO  pe3yJbTaTaMm
POBEAEHHOTO HAOIOCHUS, UCCIEIOBAaHUS, OLEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
pe3yabTaTOB, BBIBOJIOB U 000OIICHUH;



IMPOTrHO3UPOBATH BO3MOXKHOC Pa3BUTHUC MMPOLCCCA, 4 TAKIKC BbIABUTATH ITPCAIIOJIOXKCHUA
0 €ro pa3sBUTHUHU B HOBBIX YCIIOBHAX.

Pabora ¢ nnopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOUHOCTh MH(OpMALMU, JaHHBIX, HEOOXOAUMBIX
JUIsl pELLICHUs 3a]1a4H;

BbIOMpaTh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGPOPMAIUIO
pa3IMYHBIX BUJOB U (GOPM MPEICTABICHHUS;

BbIOMpaTh (OpMy MpeCcTaBlIeHNs UHPOPMALIMK U WIUTIOCTPUPOBATDH pelIaeMble 3a7aun
cXeMaMH, JrarpaMMaMu, HHOU TpauKoil 1 UX KOMOMHAITUSIMH;

OLIEHUBATh HAJEKHOCTh MHPOPMALIUH 110 KPUTEPUSM, MPEATIOKEHHBIM YUUTEIEM WIN
c(OpMYITHPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

BOCIIPHHUMATh U ()OPMYJIHPOBATH CYXKJIEHUS B COOTBETCTBUU C YCIOBUSMHU M LEISIMHU
oOmIeHusi, SICHO, TOYHO, I'PaMOTHO BBIpaKaTh CBOIO TOYKY 3pPEHUS B YCTHBIX H
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 0 X0y pEeIIeHUs 3a7jaui, KOMMEHTHPOBATh
MIOJIYYCHHBIH pe3yibTarT;

B X07I¢ 00CYXICHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY 0OCYKIaeMOM TeMBbI, TPOOJIEMBI,
pemaeMol  3aJayM, BbHICKAa3blBaTh WJEW, HAICJIEHHbIE Ha TIOMCK pEIleHHUs,
COTOCTABJISITH CBOU CYXKIEHUS C CYXKICHHSMH JPYrUX YYaCTHHUKOB JHUANOra,
0OHapy)XMBaTh Pa3INUME U CXOJCTBO MO3UIINKI, B KOPPEKTHOH Popme GpopMynnpoBaTh
pa3HoTIIacusi, CBOM BO3PAKEHHUS;

MPEJICTaBIISATh PE3yNbTaThl pEeUIeHHs 3a7aud, HIKCIEPUMEHTa, UCCIIEIOBAHUS, TPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUICHUS € Y4E€TOM 3a7ay Mpe3eHTAUud U
0COOEHHOCTEH ayTUTOPUH;

NOHUMAaTh M MCIIOJIb30BaTh NMPEUMYIIECTBA KOMAHJHOW M WHAMBUIYAIBHOH pabOTHI
IPY PELICHUU YYeOHBIX MaTeMaTHYEeCKUX 3a/1a4;

NPUHUMATD 11eJTb COBMECTHOM JESTEIBbHOCTH, IJIAHUPOBATh OPTaHU3ALUI0 COBMECTHON
paboTbl, pacmpenensiTh BHUIB paboOT, JOroBapuBaThCS, OOCYXKIaTh MpoIEecC H
pe3yabTaT paboThl, 00001IaTh MHEHUS HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax padboTsl (0OcyxaeHHs, OOMEH MHEHUSIMH,
MO3TOBbI€ IITYPMbI M JPYTHE), BBHIIOJIHATH CBOIO YacTh pabOThl U KOOPIWHUPOBATH
CBOU JICWCTBUS C IPYTMMH YWICHAMH KOMaHbI, OIICHUBATh KA4eCTBO CBOETO BKJIA/JA B
00N TPOIYKT MO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YUACTHUKAMU B3aUMOJICHCTBHUS.

PeryasiTuBHble YHHUBepPcaJbHbIe YUeOHbIE 1eHCTBUSA
Camoopranuszanms:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, AJITOPUTM pELICHMs 3aJaud (MM €ro 4acTb),
BBIOMPATh CIOCOO pEIICHHS ¢ YYETOM HUMEIOIMUXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C Y4ETOM
HOBOH MH(pOpMAITHH.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTE/JICKT:

BJIQJIETh CIIOCOOAMM CaMOIIPOBEPKU, CAMOKOHTPOJISI TIPOIecca M pe3ysibTaTa pPelieHus
MaTeMaTH4YeCKOM 3a1adu;
HpGI[BI/II[eTI: prI[HOCTI/I, KOTOpBIe MOFyT BOBHPIKHyTI: HpI/I peH_IeHI/II/I 3ada4l, BHOCUTD
KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, HAWJEHHBIX ONIMOOK,
BBISIBJIEHHBIX TPYIHOCTEW;



® OLICHUBATb COOTBETCTBUE pe3yibTaTa IEATECIbHOCTU IIOCTABICHHON LEIHU U YCIOBUSM,
OOBSICHATh MPUUYMHBI JOCTHKEHMSI MM HEJOCTM)KEHHUS LeNIM, HAaXOOUTh OIIMOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K xoniy oOydeHuss B 7 kJjacce OOydYalOMMKCS TOJYYUT CICAYIONIUE TPEIMETHbBIE
pe3yJIbTaThI:

Yucsa ¥ BbIYUCICHUSA

BbimonHsaTe, coueTas yCTHbIE W NHCbMEHHbIE NPUEMBI, apudmeThyecKkue NeHCTBUS C
palOHAIBHBIMH YHCIAMHU.

HaxoauTe 3HaueHWs] YHMCIOBBIX BBIPAKEHUH, NMPUMEHATH pa3HOOOpas3HbIE CHOCOOBI U
npuéMbl BBIYUCIICHHUS 3HAUEHUH JPOOHBIX BBIPAKCHHM, COJAEpKAIMX OOBIKHOBEHHBIE H
JECATUYHBIC IPOOH.

[TepexoauTh OT OMHON (DOPMBI 3amUCH YUCEN K APyrod (mpeoOpa3oBBIBAThH AECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO IpO0OB).

CpaBHMBATh U yNOPSAJOYMUBATh PALIMOHAIIBLHBIE YHCTIA.

OKpyrasTh 4ncia.

BbINONHATE NPUKHUIKY U OLIEHKY pe3yjibTaTa BBIUMCIEHUH, OLEHKY 3HAYEHUM YHMCIIOBBIX
BbIpaXKEHUI. BBINOIHATE AEWCTBUSI CO CTENIEHSIMU C HATYPAJIbHBIMU [TOKA3aTEISIMHU.

[IpuMeHATh NpU3HAKK JETMMOCTH, Pa3I0)KEHUE HA MHOKUTEIN HATypaIbHbIX YUCE.

Pemate NpakTUKO-OPUEHTHUPOBAHHBIE 3aJaud, CBS3aHHBIE C OTHOIICHUEM BEJIMYUH,
IIPONOPLUOHAIEHOCTBIO BEIMUMH, IPOLEHTAMH, MHTEPIPETUPOBATh PE3YJIbTAThl PELICHUS 3a7a4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMBIX O0BEKTOB.

Auaredpanyeckue BbIpasKeHHUs

Hcnonp30BaTh anreOpanyecKyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B Mpoliecce
OCBOCHHS y4eOHOTO MaTepHaa.

Haxoaute 3HaueHs1 OyKBEHHBIX BBIPAXKEHUH MTPH 3aJaHHBIX 3HAYEHUSIX NIEPEMEHHBIX.

BrimonsaTe npeoOpa3oBaHus 1EJI0r0 BhIPaKEHUS] B MHOTOWIEH NMPUBEACHUEM MOA0OHBIX
CJIaraeMbIX, paCKpbhITUEM CKOOOK.

BBITTONHATE YMHOXKE€HHE OJHOYIEHA HAa MHOTOWIEH W MHOIOYJI€HAa Ha MHOTOWIEH,
OPUMEHATH (OPMYITBI KBapaTa CyMMBI M KBaJipaTa pa3sHOCTH.

OcCylecTBISITh Pa3I0KEHUE MHOIOWIEHOB Ha MHOXXMTEIW C IOMOILIBI0 BBIHECEHHUS 3a
CKOOKHM OOIIero MHOXKHUTEJS, TPYNIUPOBKH CIaraeMbIX, MPUMEHEHUsST (OpMYJ COKpPaIEHHOIO
YMHOKEHHS.

[IpumensTs TpeoOpa3oBaHUS MHOTOWIECHOB [UIS pEIIEHUS pPa3IUYHBIX 3a7ad U3
MaTEMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEATILHON MTPAKTUKH.

Hcrnonb30BaTh CBOWCTBA CTEIICHEH C HATYpaJIbHBIMU MMOKA3aTEIsIMHU ISl PeoOpa3oBaHus
BBIPAXKEHUI.

YpaBHeHUs M HEpaABEHCTBA

Pemats yMHENHBIE ypaBHEHUs C OJHOM IEPEMEHHOW, NPUMEHs IIpaBuia Iepexona OT
UCXOJIHOTO YpaBHEHUS K paBHOCWIbHOMY eMy. lIpoBepsATh, fABISIETCS JIM YUCIO KOpPHEM
YpaBHEHUS.

[TpumensTh rpaduyeckre METOAbI P PEIICHUH JTMHEHHBIX YPAaBHEHUN U UX CUCTEM.



[TonOupats mpuMepsl Map YUCed, SBISIOLIMXCS peIIEHUEM JMHEHHOTO ypaBHEHUS C ABYMS
IIEPEMEHHBIMH.

Crpouth B KOOpPAMHATHOM IJIOCKOCTH TpaduK JMHEHHOTO YpaBHEHHS C JABYMS
IIEPEMEHHBIMH, TOJIb3YACh I'PaQMKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemare cucTreMbl ByX JIMHEHHBIX YpaBHEHUH C JIBYMS IE€PEMEHHBIMH, B TOM YHUCIIE
rpadu4ecKy.

CocTaBiATh M pemath JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX ypaBHEHHWH IIO
YCIIOBUIO 3a/la4M, HWHTEPIPETUPOBAaTh B COOTBETCTBMM C KOHTEKCTOM 3aJadd IOJy4YCHHBIN
pe3ynbTar.

DOyHKIUHA

N3o0paxxaTh Ha KOOPAMHATHOM NPAMOM TOYKH, COOTBETCTBYIOUIME 3a/JaHHBIM
KOOpAMHATAM, JIy4HM, OTpPE3KH, WHTEPBaJbl, 3alUChIBaTh YHCIOBBIE IIPOMEXYTKH Ha
anreOpanveckoM sI3bIKE.

OtmeuaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku TuHeHHbIX QyHKIMNA. CTpouTh rpaguk QyHKIUHN Y = [X|.

OnuceiBaTh € MOMOIIBIO (YHKIMH HM3BECTHBIE 3aBUCUMOCTH MEX]y BEIMYMHAMU:
CKOPOCTb, BpEMs, PAacCTOSHME, 1I€HAa, KOJIMYECTBO, CTOMMOCTb, NPOU3BOIUTENBHOCT, BpEMH,
00BEM paboTHI.

Haxoauts 3HaueHne QyHKIMM 110 3HAYCHHUIO €€ apryMeHTa.

[Torumate rpaduveckuil coco0d MPeACTaBICHUs] W aHalnu3a WHPOpPMAIMH, W3BJICKATh U
UHTEPIPETUPOBATH HHPOPMALIUIO U3 TPA(QUKOB PeabHbIX IPOLIECCOB U 3aBUCUMOCTEM.

K xonmy oOyueHuss B 8 kJacce OOydYaroOUIMIiCS TOJNYYUT CIEAYIOIIME MpPEIMETHBIC
pe3yJIbTaThI:

Yuciia 1 BIYMCICHUSA

Hcnonp30BaTh HayaJIbHBIC IPEICTABICHHS O MHOXECTBE JCHCTBUTEIBHBIX YHMCEN UL
CpaBHEHHsI, OKPYIJICHUS M BBIYUCICHHH, M300paxkaTb JCUCTBUTEIbHBIC YHCIAa TOYKAMHU Ha
KOOPJAMHATHOU IIPSIMOM.

[IpuMeHATh TOHATHE apU(pMETHUYECKOIO KBAaJPATHOTO KOPHS, HAXOIUTh KBaJpaTHBIC
KOpPHH, UCHOJIb3Yys IPU HEOOXOAUMOCTHU KAJIBKYJIATOP, BHIIOIHATH IPE0OPa30BaHUs BbIPAKEHUH,
COZIepaKAIIMX KBaApaTHbIE KOPHU, UCIIOJIb3Ys CBOMCTBA KOPHEH.

Hcnonp3oBark 3amucu OOJIBIIMX M MajbIX YHUCET C MOMOUIbIO JECATUYHBIX ApoOeil u
crenenen yucia 10.

Anredpanyeckne BbIPaKeHUS

[IpuMeHsATH TMOHATHE CTENEHM C LENbIM IOKa3aTeJeM, BBIMOIHATH IpeoOpa3oBaHuUs
BBIPAXEHUI, COEPIKALUX CTEIIEHU C LIETIbIM [T0KA3aTEIEM.

BBINONHATE TOXIECTBEHHBIE NPEOOpa30BaHMs PALMOHAIBHBIX BBIPAXKEHUH Ha OCHOBE
IpaBUI JEMCTBUI HAJl MHOTOYJIEHAMH M aIreOpandyecKuMu IpOoOsIMH.

PackitanpiBath KBaApaTHBIM TPEXUIEH HA MHOKHUTEINH.

[IpumensTs mnpeoOpa3oBaHUS BBIPAKEHUH I pELICHWs Ppa3IUuHBIX 3a7ad U3
MaTEMAaTHKH, CMEXHBIX IPEIMETOB, U3 PEAIbLHON MTPAKTUKH.

YpaBHeHUs1 1 HEPABEHCTBA

Pemats nuHelHble, KBaIpaTHBIE YPAaBHEHMS U pallMOHAJIbHBIE YPaBHEHUS, CBOJAIIMECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMS IIEPEMEHHBIMH.

[IpoBOaMTH MpoCTENIINE UCCIIENOBAaHNS YPABHEHUN U CUCTEM YPaBHEHU, B TOM YHUCIIE C
IPUMEHEHHEM TIpadU4ecKux IMpeAcTaBlIeHUN (yCTaHaBIMBAaTh, HUMEET JIM YypaBHEHHE WIH
CUCTEMA YPaBHEHMH PEILIECHUs, €CIIU UMEET, TO CKOJIBKO, U ITPOYEE).



[lepexoauTh OT CIOBECHON (GOPMYIHPOBKH 3amaur K €€ anreOpandeckod MOJAENIH C
MOMOIIIbIO  COCTaBJICHUSI YpPAaBHEHHUS WM CHUCTEMbl ypaBHEHHWH, WHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4 MOJIYYeHHBIH pe3yibTarT.

[IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB ISl CPABHEHMS, OLIEHKH, PEIIaTh JUHEHHbIE
HEPAaBEHCTBA C OJIHOM NEpPEeMEHHOM U HX CHUCTeMbl, JaBaTh I'padUUECKyI0 HIUIIOCTPAIUIO
MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUHA

[lonnmath ¥  HWCHONB30BaTh (DYHKUMOHAIbHBIE TOHATHA M S3bIK  (TEPMUHBI,
CUMBOJINYECKHE OOO03HAYEHHUsI), ONPEAeNATh 3HAaYeHHEe (PYHKIUH MO 3HAYEHUIO apryMeHTa,
OTIpeNeNATh CBOWCTBA (PYHKLUU 110 €€ TpaduKy.

Crpoutsb rpaduku 31eMeHTapHbIX QYHKINUN BUA:

y = k/x, y = x2, y = X3y = |X|, y = VX, onucIBaTh CBOHCTBA 9HCIOBON (DYHKIMHK 110 €&
rpaduxy.

K xoniy oOydeHuss B 9 kJjacce 0OOydYarOMMICS TOJYYUT CICAYIOMIUE TPEIMETHBIE
pe3yabTaThI:

Yucia ¥ BbIYUCICHUSA

CpaBHMBATh U yNOPSAAOYHUBATH PALIMOHAIBHBIE U HPPALMOHAIbHBIC YUCIIA.

BoimonHaTe apudmernueckue NEHCTBUS C pallMOHAIBHBIMU YHMCIaMH, COYeTas YCTHbIE U
MUCbMEHHBIE TPUEMBI, BHITIOIHATH BEIUUCICHUS C UPPALIMOHATIbHBIMU YUCIIAMH.

Haxoauth 3HaueHus: cTeneHel ¢ 1ebIMU MOKA3aTesIMU U KOPHEH, BBIYUCIISTh 3HAYEHUS
YUCJIOBBIX BBIPAKEHUM.

OKpyryATh ACUCTBUTEIBHBIE YKCIIA, BBINOIHATh INPUKUAKY PpE3yJIbTaTa BBIUYMCICHUH,
OIICHKY YHUCIIOBBIX BBIPAXKEHUH.

YpaBHeHUsS M HEPaABEHCTBA

Pemiate nuHelHbIE M KBaJpaTHbIE YpPAaBHEHHS, YPaBHEHHUS, CBOJISIIMECS K HUM,
npocTeiiiye ApoOHO-pauOHANIbHBIE YPAaBHEHUS.

Pemate cucTemMbl JBYyX JMHEHHBIX YPAaBHEHHI C JABYMs IEPEMEHHBIMU U CHCTEMBI JIBYX
YpaBHEHUM, B KOTOPBIX OJTHO YPAaBHEHHE HE ABIISICTCS JIMHEHHBIM.

Pemate TekcToBbIe 3amauM  anreOpanyecKMM CHOCOOOM C TOMOIIBIO COCTaBJICHUS
YPaBHEHUS UM CUCTEMBI JIBYX YPABHEHHI C IByMs IEPEMEHHBIMU.

[IpoBOaMTH MpoCTENIINE UCCIENOBAaHNS YPABHEHUN U CUCTEM YpPaBHEHUI, B TOM YHUCIIE C
NPUMEHEHHEM TpaUuecKux IMpeAcTaBlIeHU (yCTaHABIMBAaTh, WMEET JIM YpaBHEHHUE WIIU
CUCTEMA YPaBHEHMH PEILIECHUs, €CIIU UMEET, TO CKOJIbKO, U ITPOYEE).

Pemars nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTh peELICHHE
HEPaBEHCTB HA YUCJIOBOW MPSMOM, 3aIMCHIBATH PEHIEHUE C TOMOLIBIO CHMBOJIOB.

Pemiate cuctemMbl JMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOIIWE
KBaJIpaTHOE HEPAaBEHCTBO, M300paKaTh PEUICHUE CUCTEMbl HEPABCHCTB HA YHCIIOBOW MPSIMOM,
3aMKUCBIBaTh PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA MPU PELICHUH PA3JIMYHBIX 3a4a4.

DOyHKIUUH

PacnioznaBath (hyHKIIMY H3ydeHHBIX BUAOB. [I0Ka3bIBaTh CXEMaTHYECKH PACTIONOKEHUE HA

KOOPJAWHATHOM MI0cKOCTH rpadukoB GpyHkiui Buga: Y = kx, y = kx + b, y = k/x, y = ax2 + bx +
c,y =x3,y=1X,y = ||, B 3aBucumoct: oT 3HaueHMIl KO>(PHUIUHCHTOB, OMMUCHIBATE CBOICTBA

byHKINH.



Ctpoutph u u300pakaTh CXEMaTHYECKH IpaduKu KBaApaTUUHBIX (YHKIUH, OMHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIIHI MO UX IpaduKam.

PacrioznaBathe  kBampatuuHyl0 (QyHKOHIO 1O  ¢GopMylie, TMPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PUIUKU, TEOMETPHUU.

YuciioBble NOC/I€10BATEILHOCTH U POrpeccuu

Pacno3naBate apu(MeTHUECKYI0O M T€OMETPUYECKYIO MPOrPECCUU TP Pa3HBIX CIOco0ax
3a/1aHusl.

BBINOTHATE BBIYUCIEHUS C HCHOJIb30BaHUEM (GopMyN N-ro wieHa apu(MeTHuyecKorl u
reOMETPUUYECKON TPOrpeCcCHii, CyMMbI MEPBBIX N YIEHOB.

N3006pakaTh WieHbI MOCIEI0BATEILHOCTH TOYKaMU Ha KOOPAWHATHOH IJIOCKOCTH.

Pemath 3amaun, cBsI3aHHBIC C YUCIIOBBIMH TIOCIIEIOBATEIBHOCTSIMHU, B TOM YHCIE 3a/la4d
13 peajbHOM XU3HU (C UCTOIB30BAaHUEM KATBKYIISATOPA, TU(PPOBBIX TEXHOJIOTHI).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KouunyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Kontponbnbsie IlpakTnyeckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
1 Yucna ¥ BeIYUCIIEHUS. PalinoHaibHbIe o5 1 but6mmoreka [IOK
yKcIa https://m.edsoo.ru/7f415b90
Bbubmunoreka LIOK
2 A 27 1
nreGpanyecKue BEIPaKEHHs https://m.edso0.ru/7f415b90
bubmunoreka LIOK
2 1
3 ¥ PaBHCHILA i HEpaBeHCTBa 0 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 K . D 24 1
OOPAMHATH 1 rpaukit. PyHKiHH https://m.edsoo.ru/7f415b90
Bbubmunoreka LIOK
IT 1
° OBTOpeHHE 1t 060bmenHe 6 https://m.edsoo.ru/7f415b90
BIIEE KOJIMYECTBO HACOB I1
OBIII (0) CTBO YACOB I10 102 5 0

[NPOT'PAMME



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 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabusie IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoTsbI
pecypcebl
bu6mmoreka [IOK
1 Uwucna u Beruucienus. KBagpaTHsie KOpHA 15 https://m.edsoo.ru/7f417af8
5 Uucna u BeraucieHus. CTEIEeHD ¢ IEIbIM 7 bubmunoreka LIOK
nokaszaresem https://m.edsoo.ru/7f417af8
3 AnreOpandecKkre BhIpaKCHUSI. 5 1 bubmuoteka [JOK
KBagparHbiii Tpéxunen https://m.edsoo.ru/7f417af8
AnreOpandecKkre BRIpaKCHUSI. bubmuoreka [JOK
4 15 1
Anrebpanueckast 1poob https://m.edsoo.ru/7f417af8
5 VYpaBuenus u HepaBeHcTBa. KBagparHbie 15 1 bubmmoreka [JOK
YpaBHECHHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 bubmuoteka [JOK
YpaBHEHHIA https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
7 VYpaBueHus u HepaBeHCcTBa. HepaBeHCcTBa 12 1 https://m.eds0o.ru/7f417af8
8 Oyukuuu. OCHOBHbBIE TOHATUS 5 bubmorexa HOK
https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
o DyHKuHH. THCTOBEIC PyHKLIHH o https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
10 Hostoperne 1 06obmente 0 L https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
[MPOTPAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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https://m.edsoo.ru/7f417af8

9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoTsI padoThI
pecypcsbl
1 Uucna u Beruncienus. JleHcTBUTENbHBIC 9 bu6mmoreka [IOK
qucia https://m.edsoo.ru/7f419d08
5 YpaBHEHHUS U HEPABEHCTBA. Y PABHEHUS C 14 1 bubmmoreka [JOK
OJTHO¥ MepeMEeHHON https://m.edsoo0.ru/7f419d08
3 YpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK
ypaBHEHUI https://m.edsoo0.ru/7f419d08
bu6 OK
4 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHCcTBa 16 1 hgp::jll:.eglsg).ru 17§419d08
Bbu6nuoreka [JOK
5) o 16 1
yHICHHH https://m.eds00.ru/7f419d08
bu6mmoreka [IOK
6 4 15 1
HICTIOBRIC TIOCHEAORATEARHOCTH https://m.eds00.ru/7f419d08
7 [ToBTOpEeHHE, 0000IIEHNE, CUCTEMATH3AIIHS 18 1 bu6mmorexa [IOK
3HAHU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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https://m.edsoo.ru/7f419d08

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI J1J151 YYUEHUKA

Anrebpa, 7 knacc/ Maxkapsraes FO.H., Munarok H.I'., HemikoB K.U. u npyrue; moa pegaxiueit
TenskoBckoro C.A., Akunonepaoe obmectBo «M3narensctBo «IIpocsemenue»
Anre0pa, 8 kitacc/ Hukonbckuit C.M., [ToranoB M.K., Pemernukos H.H. u npyrue,
AxrmonepHoe obmectBo «M3natenscTBO «IIpocBemnienne»
Anrebpa, 9 kiacc/ Hukonbckuii C.M., [TotanoB M.K., Pemernukos H.H. u apyrue,
AxmmonepHoe obmectBo «M3natenscTBO «IIpocBemnienne»
pabouas terpaas: H. I'. Munmiok, U. C. llInsikoBa Anredpa. Pabouas terpans. 7 knacc. B 2 u;
H. T'. Munmiok, U. C. lllnsikoBa Anredpa. Pabouast tetpanp. 8 kiace. B 2 u;
H. T'. Munmiok, U. C. [llnsikoBa Anredpa. Pabouas tetpanp. 9 kiace. B 2 u;
TUIAKTHYEeCKHE MaTEePHUAbI;
TEMaTHUYECKHE TECTHI:
1O. I1. Aynuunsia, B. JI. Kponray3 Anreopa. TemaTudeckue TeCThI 7 Kiacc;

1O. I1. Aynuaunsia, B. JI. Kponray3 Anreopa. TemaTudeckue TecThl 8 Kiacc;

1O. I1. Aynuaunsia, B. JI. Kponray3 Anreopa. Tematudeckue TecThl 9 Kiacc;

METOAUYECKHUE MATEPHAJIBI IJIS1 YYUTEJIA

Koxos B.N.Ypoxu anredpsl B 7 kiacce: kH. 11t yuutens /B.1.2Koxos, JI.b.KpaitneBa—
M.:IIpocBenienue;

Koxor B.MN.Ypoxu anredpsl B 8 kinacce: kH. it yuutens /B.1.2Koxos, I'.Jl.KaprameBa—
M.:TIpocBenienue;

Koxor B.N.Ypoku anredps! B 9 knacce: kH. 1t yautens /B.1.Koxos, JI.b.KpaiineBa—
M.:TIpocBenienue;

10.H.Makapsrues, H.I'.Munatok,C.b.CyBoposa, 1.C.I1InsikoBa M3yuenue anre6pst B 7-9

kiaccax— M.:IIpocBenienue.

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

Yuu.py
https://uchi.ru/teachers/Ik/main

Pemry OI'D

https://oge.sdamgia.ru/
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