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IHOACHUTEJIBHASA 3AIINCKA

Anrebpa sBIsieTcs OJHUM M3 OMOPHBIX KypCOB OCHOBHOTO 0OOIIero oOpa3oBaHHS: OHA
o0ecrieunBaeT N3yYCHHUE IPYTUX TUCIUILTNH, KAaK €CTECTBEHHO-HAYYHOTO, TaK M TYMAHUTAPHOTO
[IUKJIOB, €€ OCBOEHHE HEOOXOAMMO JJIsi MPOAOKEeHUs 00pa30BaHUs U B MOBCEIHEBHON KU3HU.
PasButre y oOywarommxcs HAyYHBIX TPEJICTABICHUNW O TMPOUCXOXKICHHH U CYIIHOCTH
anrebpandeckux aOCTpakIMii, crnocobe OTpakeHUs MaTeMaTU4YeCKOW HayKOW SBJICHUUH W
MPOIIECCOB B TIPHPOJIC M OOIIECTBE, POJIM MATEMAaTHYCCKOTO MOJICIIUPOBAHHUS B HAYYHOM
MO3HAHUHM U B TPAKTHUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHS U KadeCTB
MBINUICHHUS, HEOOXOMAUMBIX JUISI aJlalTalliil B COBPEMEHHOM ITM(PpoBOM obrmiecTtBe. M3yueHue
anreOpsl o0ecrieunBaeT pa3BUTHE YMEHUS HAOII01aTh, CPABHUBATh, HAXOJIUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIHOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU
JeHCTBUSI M BBIBOJIBI, (POpMYIUpOBaTh yTBepxkAeHUA. OcBoeHue Kypca anreOpbl obecreynBacT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYaIONIUXCSA: OHHM WCIONB3YIOT JCHYKTUBHBIC U
WHAYKTUBHBIE PAacCyXJEHHUsA, 000OIIeHHe M KOHKPETH3alhio, adCTparupoBaHHe U aHAJIOTHIO.
OOyueHnue anreOpe mpeArnojaracT 3HAYUTENBHBIA OO0BEM CaMOCTOSITEILHOW JIeATEIbHOCTH
oOydaromuxcs, TIOITOMY CaMOCTOSITENIbHOE peLIeHHe 3a7ad  SIBISIETCS  peanu3alfeit
JeSTeIILHOCTHOTO TPUHITUTIA O0yUYSHUS.

B crpyktype mnporpammbl yueOHOro Kypca «AnreOpa» Aiii OCHOBHOTO 0OIIEro
o0pa3oBaHMsi OCHOBHOE MECTO 3aHHMMAIOT COJIEP)KATEIIbHO-METOANYSCKHe JTMHUU: «YUucna u
BBIUUCIICHUS, «AJNreOpandeckue BBIPAKEHUS», «YpaBHEHHs W HEPaBEHCTBa», «DYHKIHIY.
Kaxxnas w3 3TUX COJepKaTeIbHO-METOIMYSCKUX JIMHUN Pa3BUBACTCS HA MPOTSHKECHUU TPEX JIET
M3YyYEHHUS Kypca, B3aUMOJICHCTBYS C IPYTUMU €ro JIMHUAMU. B xone usyueHus yueOHOro Kypca
00ydarouMCcs IPUXOIUTCS JIOTHYECKU PACCykIaTh, UCTIOIb30BATh TEOPETHKO-MHOKECTBEHHBIH
s3bIK. B cBsI3M ¢ 3TUM B nporpaMmy yueOHOro Kypca «Anredpa» BKIIOUEHBl HEKOTOPhIE OCHOBBI
JIOTUKH, TPEJCTABICHHBIE BO BCEX OCHOBHBIX pa3ieliaXx MaTeMaTH4YeCKOro oO0pa3oBaHUS U
CHOCOOCTBYIOIINE OBJQJICHUI0 OOYYalOIIMMHUCA OCHOB YHHMBEPCAIBHOIO MaTeMaTUYECKOTO
s3pika. CopepkaTeabHON U CTPYKTYPHOM OCOOEHHOCTBIO Y4eOHOTo Kypca «Aredpa» sSBIsSETCS
€ro MHTETPUPOBAHHBIN XapakTep.

Conepxxanne JuHUM «YWcClia W BBIUMCICHUS» CIY>KAT OCHOBOM IS JajbHEUIIEro
M3YYEeHHUS MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOIIMXCS JIOTMYECKOTO MBIIUICHUS,
(OPMUPOBAHUIO YMECHHSI TOJIb30BATHCS AITOPUTMAMHE, a TAKKE MPUOOPETCHHIO MPAKTUICCKUX
HABBIKOB, HEOOXOJMMBIX Ui TOBCETHEBHOW XM3HHU. Pa3BUTHE MOHATUS O YHUCIE HA ypPOBHE
OCHOBHOT'O O0IIET0 00pa3oBaHUs CBSI3aHO C PAMOHAIBLHBIMU M HPPAIMOHAIBHBIMU YHUCIIAMH,
dbopMupoOBaHUEM MpEACTABICHUIN O JEHCTBUTETHLHOM 4YHCIE. 3aBepIICHHE OCBOSHUS YUCIIOBOM
JIMHUW OTHECEHO K Cpe/iHeMy 001eMy 00pa30BaHHUIO.

Copmep:xanue JByX anreOpandeckux JHHUA — «AJredpandeckue BBIPAKCHUS U
«YpaBHEHUST W  HEPABCHCTBa»  CHOCOOCTBYeT  (QOpMHpOBaHUIO Yy  OOydYarOmIUXCs
MaTEeMaTHYeCKOro amnmapara, HEOOXOJMMOTO MJsi pelIeHHs 3aJad MaTeMaTUKH, CMEXHBIX
MPEAMETOB U MPAKTUKO-OPHUEHTHUPOBAHHBIX 331a4. Ha ypoBHE OCHOBHOTO 00111er0 00pa3oBaHUs
y4ueOHBIi  MaTepuan TpPYNIOUPYETCs  BOKPYT  pallMOHANBHBIX  BBIpaXeHHUU.  Aunredpa
JIEMOHCTPHUPYET 3HAUCHUE MATEMAaTUKH KaK S3bIKA JIISI TIOCTPOSHUST MAaTEMAaTHUECKUX MOJICIICH,
OIHCAHUs MPOIECCOB U SABIEHUN peanbHOro Mupa. B 3amaun oOyueHus anredpe BXOIST Takxke
JallbHEHIIee Pa3BUTHE ANTOPUTMUYCCKOTO MBIIIICHUS, HEOOXOJUMOro, B YaCTHOCTH, JUIS
OCBOEHHUSl Kypca HHPOpPMATHKH, M OBJIAJCHHE HaBBIKAMU JEIyKTHUBHBIX PACCY>KICHHIA.
[IpeoOpazoBaHre CUMBOIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaXKEHHSI, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Conepxxanne  (QyHKIMOHATBHO-TpAaQHUECKON  JIMHUM  HAIEJIEHO Ha  MOJyYeHUE
oOyJaroluMucs 3HaHUM 0 PYHKIMAX KaKk BaKHEHIIeH MaTeMaTH4ecKoi MOJAETH sl OMHCAHUS
U HCCIICIOBAaHUSI Pa3HOOOPA3HBIX IMPOIECCOB W SBJICHHWI B TpUpoJe U obmiectBe. M3yueHue
MaTepuaiga CHocOOCTBYET pa3BUTHIO y OOYyYalOIIUXCSd YMEHHUS HCIOJB30BaTh pa3jiNyHbIe



BbIpa3UTENbHBIE CPEICTBA SI3bIKa MAaTEeMAaTHKU — CJIOBECHbIE, CUMBOJHMYECKHE, rpaduyueckue,
BHOCHT BKJIaJl B JOPMHUPOBAaHUE MPEICTABICHUN O POJM MaTeMaTHKH B PAa3BUTHH ITUBHIIN3AIIH
U KYJIBTYPBI.

CormacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3ydaeTcsi Y4eOHBIM Kypc «AnreOpay,
KOTODBII BKIIIOYAET CIEAYIOIINE OCHOBHBIE pasfelibl cofepxkaHus: «Yucia M BBIUMCICHUS,
«AnredpanuecKue BRIpAKCHUD), « Y paBHCHHUS M HEPABEHCTBAY, « DYHKIIUNY.

Ha u3yuenue yuebnoro kypca «Anredpa» orBoaurcs 306 yacos: B 7 kiacce — 102 gaca (3
yaca B Henenio), B 8 kimacce — 102 gaca (3 gaca B Henento), B 9 kmacce — 102 gaca (3 gaca B
HEJIETTIO).



COJAEP/)KAHUE OBYYEHUA
7 KJIACC

Yucia 1 BbIYUCTCHUSA

JpoO6u OOBIKHOBEHHBIC M JIECATHYHBIC, TEPEXOJ OT OAHOW (OpPMBI 3amucH APoOei K
npyroii. [loHsTHE panMoOHANBHOIO YKCia, 3alIUCh, CPABHEHUE, YIOPAIOUYMBAHUE PALIMOHATIBHBIX
yucen. ApudmeTrndeckue ASHCTBUS ¢ pallMOHAIBHBIMU YucIaMu. PereHue 3amad u3 peaabHOU
NPAaKTUKU Ha YacTH, Ha APOOH.

CreneHb ¢ HaTypaJbHBIM IOKa3aTeJeM: olpejesieHue, npeoOpa3oBaHUe BBIPAXKEHUN Ha
OCHOBE OIIpEJIeIeHus, 3aMUCh OONbIINX Yncel. [IpoueHTsl, 3anuch MPOLEHTOB B BUAE APOOH H
Ipodu B BUJIE MPOLEHTOB. TpH OCHOBHBIE 33/1a4yll HA MPOLEHTHI, PEIIEHUE 33a]a4 U3 peaslbHOM
MPaKTUKHU.

[IpuMeHeHne NPU3HAKOB ACIIUMOCTH, PA3JI0KEHNE HA MHOKUTENIN HAaTyPAJIbHBIX YHCET.

PeanbHbIe 3aBUCMMOCTH, B TOM YHKCIIE TIpsMasi K 0OpaTHasi MPONOPLUOHAIBHOCTH.

AnredOpanyeckue BbIpasKeHU s

IlepeMeHHBIE, YUCIIOBOE 3HAYECHHUE BBIPAXKECHUSA C NEPEMEHHOW. JlONMyCTHUMBIE 3HAYEHUS
nepeMeHHbIX. [IpeacTaBneHne 3aBUCUMOCTH MEXIy BeJIMUYMHAMU B Buae (HOpMYIIbL.
Beruucnenus no gopmynam. I[IpeobpazoBanne OyKBEHHBIX BBIPaKEHHUH, TOXKIESCTBEHHO paBHbIE
BBIpQXEHUS, TIpaBUiIa MPeoOpa3oBaHUsd CyMM M MPOM3BEICHHM, MpaBuUia PACKPHITHS CKOOOK U
NPUBEJICHUS IOJJOOHBIX ClIaraeMblIX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM MOKA3aTEIEM.

OpnowneHsl 1 MHOrowieHsl. CTeneHb MHOrowieHa. CioeHue, BBIYUTAHUE, YMHOXKEHHE
MHOTOWwIEHOB. POpMyJibl COKPAIIEHHOIO YMHOMKEHHs: KBagpaT CyMMBbl M KBaJIpaT pPa3HOCTH.
dopmyna pa3HOCTH KBaApaToB. Pa3iioxkeHne MHOTO4JI€HOB Ha MHOKUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHE, KOPEHb YpaBHEHUs, NpaBuiia MpeoOpa3oBaHUs YpPaBHEHUS, PABHOCHIBHOCTD
YpaBHEHUH.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, 4YMCIO KOPHEW JIMHEWHOIO YpaBHEHUS,
peleHre JIMHEHHbIX ypaBHeHU. COCTaBIIEHHE ypaBHEHHW MO YCIOBHIO 3ajadyu. Perienue
TEKCTOBBIX 3aJ]a4 C TIOMOIIBIO YPABHEHU.

Jluneiinoe ypaBHeHHE C OByMs MEepeMEHHBIMH U ero rpaduk. CucremMa ABYX JIMHEHHBIX
ypaBHEHHI ¢ JBYMs MEpeMEHHbIMH. PeleHue cucreM ypaBHEHHH CHOCOOOM IOJICTAHOBKHU.
[Ipumeps!l penieHus: TEKCTOBBIX 3a1a4 € MTOMOIIBIO CUCTEM YPAaBHEHHI.

DOyHKUUH

Koopaunara toukn Ha mnpsmoil. UucnoBble NpoMexyTKH. PaccTosiHue Mexmy IByMst
TOYKaMU KOOPJAUHATHOMU IIPSMOM.

[IpssmoyromnpHas cuctema koopauHat, ocu Ox u Oy. AlGcuucca W OpJIMHATAa TOYKHA Ha
KoOpAMHATHOM miockocTu. [Ipumeps! rpadukoB, 3amaHHbIX (opmynamu. UYreHue rpadukoB
peanbHbIX 3aBHcHMOCcTel. [lomstne ¢ynkuun. I[padux dynkuun. CBoicTBa (QYHKITUH.
Jluneiinas ¢ynkuus, e€ rpadpuk. I'padux ¢pynkuun y = |x|. I'paduyeckoe pernenne IuHEHHBIX
YPaBHEHUH U CUCTEM JIMHEHWHBIX YPABHEHHU.

8 KVIACC

Yuciia 1 BBIYHCTICHUSA

KBanpatubeiii kopenp u3 umcina. lloHarue o0 wuppaunoHanbHOM uucie. JlecaTuuHble
NpUOJIMKEHUST UPPALMOHANBHBIX Yncesl. CBoMcTBa apupMETHUECKUX KBaJPATHBIX KOPHEH U MX
IIPUMEHEHUE K MpeoOpa3soBaHMIO YMCIOBBIX BBIPRKEHUNW W BBIYHUCICHUSIM. JleHCTBUTENbHBIE
qucia.

Crenens ¢ LeabIM NokazateneM U e€ cBoiictBa. CTaHaapTHas 3alIUCh YUCIA.



Anrebpanueckue BoIpaXeHUsIAJredpandeckne BbIpakeHUs1

KBanpatHblil TpEXusieH, pa3ioxkeHne KBaApaTHOro TpEXUWieHa Ha MHOKHUTEIH.

Anrebpanueckas apoOb. OcCHOBHOe CBOMCTBO anreOpanueckoil npobu. Croxenue,
BbIUUTAaHUE, YMHOXEHHE, JeNieHHe airedpandeckux ApoOel. ParyroHanbHbIEe BBIpaKEHUS M UX
npeoOpa3oBaHue.

VYpaBHEHNs U HEpAaBEHCTBAY pABHEHHUS U HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢opMmyia KOpHEH KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenue ypaBHeHMH, cBOAAMIMXCS K JMHEWHBIM U KBajapaTHbIM. I[Ipocteifmine apoGHO-
paloHalIbHbIE YPAaBHEHUS.

I'padmyeckas uHTEpHpeTanns ypaBHEHUN C JABYMs MEPEMEHHBIMH M CHCTEM JIMHEWHBIX
YpaBHEHUHN C ABYMsI NEpeMEHHbIMH. I[IpuMeprl pelieHus cucTeM HEIUHENHBIX ypaBHEHUH C
JBYMsI IEPEMEHHBIMHU.

Permienue TeKCTOBBIX 3ajay alreOpandeckuM CrocoOOM.

UucnoBble HepaBeHCTBA M WX CBoWcTBa. HepaBeHCTBO ¢ OJHON TEPEMEHHOM.
PaBHOCWIIBHOCTH HepaBeHCTB. JIMHEWHbIE HepaBEeHCTBAa C OJHOM IepeMeHHOH. CHCTeMBbI
JINHEWHBIX HEPABEHCTB C OJIHOW NMEPEMEHHOM.

OyHKIMU PYHKIUH

[lonstue gynkuuu. OGnacTh ONpeaeseHns U MHOXKeCTBO 3HaueHU (yHKuu. CrnocoObl
3a7jaHus QYHKIUH.

I'paduk ¢dynkumu. Yrtenue cBoiicTB QyHkumu no e€ rpaduky. [Ipumeps! rpapukon
(bYHKIUH, OTpaKaIOLMX pealbHbIe MPOIECCHI.

OyHKIMH, OMHUCHIBAIOLIME MPSIMYIO M OOpaTHYIO MPOIMOPLHOHANIBHBIE 3aBUCUMOCTH, HUX
rpadukn. Pyrkimn y = x2, y = x3, y = \x, y=|x|. ['padudeckoe pemenne ypaBHEHHiT 1 CHCTEM
YpaBHEHHUH.

9 KJIACC

Yucaa 1 BIYUCIEHUS

PanmonaneHbie YncIa, MpparMoOHANTBHBIC YHCIA, KOHEYHBIE U OSCKOHCUHBIC JCCATUYHBIC
npobu. MHOXKECTBO JCHCTBUTENBHBIX YHCEN, JACHCTBUTEIBHBIC 4YHCIA KaK OECKOHCYHBIC
necsiTUYHble  poOu.  B3auMHO  O/JHO3HAYHOE  COOTBETCTBHE  MEXAY  MHOMXECTBOM
JNEWCTBUTEIBHBIX YUCET U KOOPAUHATHOMN MPSMOM.

CpaBHeHHE ACHCTBUTENBHBIX YHCEN, apupMeTHdecKkue NEHCTBUS C JIEHCTBUTCIHLHBIMH
YHUCIaMH.

Pa3mepsl 0OBEKTOB OKpPY’KAIOIIETO MHPA, IUTEIBHOCTh MPOIECCOB B OKPY’KAIOIIEM
MHpE.

[MpubmkéHHOE 3HAYCHUE BEIMYUHBI, TOYHOCTh NpUONMKeHHs. OKpyTJIeHHE 4YHCElL.
[Ipukuaka u olieHKa pe3yIbTaTOB BHIYMCICHUM.

YpaBHeHusi M HepaBeHCTBA

JluneitHoe ypaBHeHue. Pernenne ypaBHEHUM, CBOJAIIUXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOASIIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHUss ypaBHEHUU TpeThed M YETBEPTOM CTENEHEU
pa3oKeHUEM Ha MHOKHUTEIH.

Pemenne  npoOHO-panMOHANBHBIX  YPaBHECHHIA. Pemrenne  TEKCTOBBIX — 3ajad
anredpanvyeckuM METOIOM.

VYpaBHEeHHE C JIBYMs TIEpPEeMEHHBIMH W €ro rpaduk. PemieHue cucteMm IBYX JTHMHEHHBIX
ypaBHEHUH C JIByMs I€pEeMEHHbIMU. PelieHue cucrteMm JIBYX ypaBHEHHH, OJIHO U3 KOTOPBIX
JTUHEHHOE, a IPyroe — BTOpPO# crerneHu. ['paduyeckas UHTEPIPETAMS CHCTEMbl YPAaBHCHHUH C
JBYMSI TIEPEMEHHBIMHU.

Pemenne TekCTOBBIX 3a7a4 aNreOpandecKuM CIIOCOOOM.

UuciioBble HEPABEHCTBA U UX CBOMCTBA.



Pemienne MHENHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PelieHune cucTeM JIMHEMHBIX
HEpaBeHCTB ¢ OJHOW mepeMeHHOW. KBagpatHble HepaBeHcTBa. ['padmyeckass MHTepHpeTarus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMU.

OyHKIMN DYHKIUH

KBampatnunas ¢yskius, e€ rpaduk u cpoiictBa. [lapabona, KOOpAMHATHI BEPUIMHBI
napaboJIbl, OCh CAMMETPHUH TTapa0OoITh.

I'paduku Gynkmmit: y = kx, y =kx + b, y =k/x, y =x3, y = Vx, y = x| , # uX cBO¥cTBa.

UYucnoble nociie10BaTeNIbHOCTH YHCI0BBIE 0C/Ie10BATEIbHOCTH U IIPOrPecCHu

[loHsiTHE YMCIIOBOM MOCHENOBATENLHOCTH. 3aJaHUE MOCIEAOBATEIIbHOCTH PEKYPPEHTHOM
dhopmyroit u GopMyIIol 1-TO WICHA.

Apudmernueckass W reomerpuueckas  nporpeccun.  Dopmynbl  n-TO  dYIeHA
apu(MeTnyecKoi U reOMeTpUYECKOM MPOrpecCcrii, CyMMbI TIEPBBIX 71 YJICHOB.

N300paxeHne 4ieHOB aprUPMETHUECKON W TEOMETPHUYECKON MPOrpeccuii TOYKamMH Ha
KOOPJAWHATHOMW TUIOCKOCTH. JIMHEHHBIN U SKCIOHEHIUAIBHBIN pocT. CIIOKHBIE MPOLEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOT'O OBHIET'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yabTaTbl OCBOCHUSA MPOrpaMMbl ydeOHOro Kypca «AinreOpa»
XapaKTepPU3yITCS:

1) narpuoTnyeckoe BOCIMTAHUE:

IIPOSIBJICHUEM HHTEpeca K IMPOLUIOMY U HACTOALIEMY POCCHMCKOM MaTEMaTUKH,
LEHHOCTHBIM OTHOLIEHWEM K JOCTH)KEHHUSM POCCHMCKMX MAaTEMaTUKOB M POCCHMCKOMN
MaTeMaTHYeCKOU ITIKOJIBI, K UCIIOJIB30BaAHUIO 3TUX I[OCTH)KCHHP'I B IPYIr'uXx HayKax U IMPUKIAIHBIX
chepax;

2) rpaIaHCKoOe H JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBINIOJIHEHUIO OOS3aHHOCTEM Tpa)kJIaHWHA U peaju3aldl ero IMpas,
NPEJCTAaBICHUEM O MaTEeMaTUYeCKUX OCHOBaX (YHKIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBJICHHM, TPOIIEAYP TPakIaHCKOTO oOIIecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OGCY)K,Z[GHI/IIO ITHUYCCKHUX HpO6JICM, CBA3aHHBIX C NPAKTUYCCKHUM IIPHUMCHCHUCM ,Z[OCTI/DKGHI/If/’I
HAyKH, OCO3HAHHEM Ba)KHOCTH MOPAJIbHO-ITHUECKUX MPUHIUIIOB B IEATEIBHOCTH YUEHOTO;

3) TpyAoBOe BOCIMTAHHE:

YCTAaHOBKOW Ha aKTHUBHOE yYacTHE B PEUICHUM MPaKTUYECKHX 3aJlad MaTeMaTH4eCKON
HANPAaBIEHHOCTH, OCO3HAHHEM BKHOCTH MATEMAaTUYECKOTO 0Opa30BaHUS HA MPOTSHKCHUU BCEH
KHU3HU JIJIS1 YCHEIIHOM NMpoQecCuOHaNIbHON IeATENbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOGHHEM WHAMBUIYAIbHOM TPaeKTOpUU OOpa3oBaHUsS U
KU3HEHHBIX IJIAHOB C YUETOM JIMYHBIX HUHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTYECKOE BOCIIUTAHUE:

CHOCOOHOCTBHIO K SMOIMOHAJIBHOMY W A3CTETHUYECKOMY BOCIPHATHIO MaTeMaTUYECKUX
00BEKTOB, 3a/1a4, PEIICHUH, PaCCyKICHUHN, YMEHHUIO BUACTh MAaTEMAaTHUECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUS:

OpUEHTallUel B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MpPEJICTaBICHUN 00
OCHOBHBIX 3dKOHOMCPHOCTAX pa3BUTUA 4YCIOBCKA, HNPUPOALI U O6IJ.I€CTBa, IIOHUMaHUuEM
MaTeMaTHYecKOll HayKH Kak c@epbl 4YeIOBEYECKOH MAesITeIbHOCTH, ITAaloB €€ pa3BUTUS U
SHAYUMOCTHU IJId pa3BUTUSA HUBHUIIN3AllUU, OBJIAJICHUCM S3bIKOM MATCMATUKU U MaTeMaTU4YEeCKOU
KyJIbTYypOH Kak CpEICTBOM TIO3HAHUS MHUpA, OBJAJCHHEM MPOCTEHIIMMU HaBBIKAMH
I’ICCJIC,Z[OB&TCJIBCKOﬁ JACATCIIbHOCTH,

6) ¢usuueckoe BocnuTaHue, GopMHpPOBAHHE  KYJbTYPbl  3I0POBbS U
IMOLMOHAIBHOIO GJIArOMOTyYHs:

TOTOBHOCTBIO TMPUMEHSATh MaTeMaTHYecKWe 3HaHHs B HHTEpPecax CBOETr0 30pPOBb,
BEJICHUS 37J0pPOBOr0 00pasa »KU3HU (340pOBOE MUTAHHE, COANTAHCUPOBAHHBIM PEXKUM 3aHATHA U
OTIIbIXa, peryJsipHas (u3nyeckas aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HAaBBIKA PEQIICKCHUH,
MPU3HAHKEM CBOETO MPaBa Ha OMIMOKY M TAKOTO K€ MpaBa JIPYroro YeIoBeKa;

7) 3Ko0JI0rnYecKoe BOCIMTAHME:

OpI/IGHTaL[I/Ieﬁ Ha MMPUMCHCHHUEC MATCMATUYCCKUX 3HAaHUU IJId pCHICHUA 3a/1a4 B O6J'IaCTI/I
COXPAaHHOCTH OKpY’Karollled cpeabl, IUIAHUPOBAHMSI MOCTYIKOB W OLEHKH HX BO3MOXKHBIX
MOCTIEACTBHUIA ISl OKPYKAIOIIEH Ccpeibl, OCO3HAHUEM TII00AIbHOTO XapakTepa dKOJIOTHYECKUX
po0JieM U MyTel UX peleHus;

8) ajanTanus K U3MEHSIOIMMCS YCJIOBHSAM COIHAILHOW U MPUPOIAHOIi cpebl:

TOTOBHOCTBIO K JIEHCTBUSM B YCJIOBHSX HEONpEAeNEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIICTCHTHOCTU Y€PC3 MPAKTUYCCKYIO NCATCIBHOCTH, B TOM YHUCJIC YMCHHUC YUUTHCA y APYTUX
JoJiel, MpuoOpeTaTh B COBMECTHOMN JESTENbHOCTA HOBBIE 3HAHUS, HABBIKM U KOMIIETCHILIUU U3
OIIBITA IPYTHUX;



HE00X0IMMOCTBIO B ()OPMHUPOBAHUU HOBBIX 3HAHWUMU, B TOM uuciie (GOPMYIHPOBATH HJIEH,
MOHSTHS, TUIIOTE3bl 00 00BEKTax M SBJIEHUSX, B TOM 4YHCIE paHee HEM3BECTHBIX, OCO3HABATh
AeGUUIUTHl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIIAHUPOBATH CBOE PAa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYyal[Hl0, BOCIHPUHUMATh CTPECCOBYIO
CUTYyallUl0 KaK BbI30B, TPeOYIOIIUIl KOHTPMEp, KOPPEKTHPOBAaTh MPHUHUMAEMbIC pEIICHUS U
neicTBus, GopMyIHpOBaTH U OLIEHUBATh PUCKU U TIOCIEACTBUA, (POPMUPOBATDH OTIBIT.

METAIIPEAMETHBIE PE3YJIbTATbI

Ilo3HaBaTebHbIE YHMBePCAJIbHbIE YUeOHbIe JeliCcTBUS

Ba3zoBble Jornueckue aeicTrBud:

BBIABJIATE U XapaKTEPHU30BAThL CYHMICCTBCHHLIC IMPU3HAKH MATCMATHYCCKUX O6”I)GKTOB,
MOHSITUN, OTHOIIEHUN MEXIy MOHITUAMH, (HOPMYIHUPOBATH OMpEENCHUs] TMOHATHUH,
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIacCH(PHUKAIIMN, OCHOBAHUS JIJIsT 0000IIEeHUs
U CpPaBHEHUS, KPUTEPUU TPOBOIUMOTO aHATN3a;

BOCIIPUHUMATh, (HOPMYyITUPOBaATh U NMPEOOPA30BBIBATH CYKICHHS: YTBEPAUTEILHBIE U
OTpHIIaTeNbHbIE, EAMHUYHbIC, YACTHBIE U OOLIHE, YCIOBHBIE;

BBISIBJISITH MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUHns B (pakTax,
JaHHBIX, Ha6J'[IOI[CHI/I$IX N YTBCPKACHUAX, MpcjiaraTb KpUTCPUU IOJId BBIABICHUSA
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

ACJIaTh BBIBOABI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKHU, ACAYKTUBHBIX WU MHAYKTHUBHBIX
YMO3aKIIOYeHUH, YMO3AKITIOUECHHI IO aHAJIOTHH;

pa3dbuparh J0Ka3aTeNbCTBA MAaTEeMAaTUYECKUX  YTBEPXKIACHHHM (mpsiMble U OT
MIPOTUBHOTO), MIPOBOJIUTH CaMOCTOSITEITLHO HECIIOKHBIE J0Ka3aTebCTBA
MaTeMaTH4ecKux (HaKkTOB, BBICTpAUBATh apryMEHTAllMI0, MPUBOAUTH TMPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYK/ICHNUS;

BBIOMPATh CHOCOO pemieHus y4deOHOM 3ajaur (CpaBHHBATh HECKOJHKO BapHAaHTOB
pelicHus, BI:IGI/IpaTB HaI/I6OJI€e HO[[XOI[?IH_[I/Iﬁ C y‘-IéTOM CaMOCTOATEIIBHO BBIACIICHHBIX
KpUTEPHUEB).

Ba3oBbie nccienoBaTebcKue AeliCTBUSA:

UCTOJIb30BaTh  BONPOCHI  KaK  HCCIIEAOBATEIbCKHN  HMHCTPYMEHT  IO3HAHUS,
(bopMyIHpOBaTh BOIIPOCHI, bukcupyromme NPOTHBOPEYHE, npoOiemy,
CaMOCTOSITEJILHO ~ yCTaHAaBIMBaTh HCKOMOE M JaHHOE, (OPMHpPOBATH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3HIINIO, MHEHUCE;

MNpOBOAUTL IO CaMOCTOSATCIBHO COCTABJICHHOMY IUIAHY HECJIOXKHBIN OKCIICPUMCHT,
HEOOJIIIIOE HCCIIEJIOBAHUE 110 YCTAHOBICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
00BEKTa, 3aBUCUMOCTEH 0OOBEKTOB MEXKITY COOOM;

CaMOCTOSITENILHO  (OPMYJIMPOBAaTh  O0OOIIEHHMST W BBIBOABI 10  Pe3yjIbTaTam
MPOBEAEHHOTO HAOIIOJICHHS, UCCIICAOBAHMS, OICHUBATh JJOCTOBEPHOCTh TOJTYYCHHBIX
pe3yIbTaTOB, BBIBOJIOB U 000OIICHMIA;

MIPOTHO3MPOBATH BO3MOYKHOE PAa3BHTHUE TPOIIECCA, & TAKKE BBIIBUTATH TPEIIOIOKEHHS
O €I'0 Pa3BUTHU B HOBLIX YCJIOBUSAX.

Pab6ora ¢ undopmanmeii:

BBISIBJIATh HEJOCTATOYHOCTh U U30BITOYHOCTh MH(pOpPMAIMHU, JaHHBIX, HEOOXOAUMBIX
JUIS pelLieHus 3a1auu;

BbIOMpPATh, aHAIU3UPOBATh, CUCTEMATU3UPOBAaTh M HMHTEPIPETHPOBATH MH(OPMALHIO
pa3NUYHbIX BUAOB U (OPM IPEICTAaBICHHUS;

BBIOMpATh (OpMy MpeaCTaBIeHUS HHGOPMAIMH U WILTIOCTPUPOBATH PEIIaeMble 3a1a4H
cXeMaMH, AMarpaMMaMu, MHOM rpaukoil 1 uX KOMOMHALUAMUY;



OLIEHMBATh HAJEKHOCTh MHPOPMAIMH 110 KPUTEPHUSAM, MPEITIOKEHHBIM yUUTEIEM WU
c(hOpMyIIMPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHMKaTHBHbIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

BOCIIPUHUMATh U (POPMYIHPOBATEH CYXKJEHHS B COOTBETCTBUH C YCIOBUSAMH U LETSMH
OOIIeHus], SICHO, TOYHO, TPaMOTHO BBIPAKATh CBOIO TOUYKY 3pPEHHS B YCTHBIX H
MUCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 110 XOAY PELIeHHUs 3a/1a4i, KOMMEHTUPOBATh
MIOJTYYCHHBIH PE3yiIbTaT;

B X0/1e 00CYKJICHHS 337aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMOH TeMBI, POOIEMHBI,
pemaeMoi  3aja4yM, BBICKAa3bIBaTh HJIEW, HAICJICHHBIE Ha TIOUCK PEIICHHMS,
CONIOCTABJISATh CBOM CYXJACHHS C CYXACHHSAMH JPYyTUX YYaCTHUKOB JHAaJora,
OOHapyKUBaTh pa3IMyUe U CXOJCTBO MO3UIHHA, B KOPPEKTHOU Gopme GpopMyIupoBaTh
pa3HOTIIacHsl, CBOM BO3PaKCHUS,

NPECTaBIATh Pe3yIbTaThl PEIICHHs 3a/lauM, HKCIIEPUMEHTA, HCCIEeOBAHUS, MPOEKTA,
CaMOCTOSITENTFHO BBIOMpATh (hopMaT BBICTYIUICHHS C yYETOM 3a/1ad MpPE3CHTAHU |
0COOEHHOCTEH ayIUTOPHH;

MOHUMATh M HCIIOJB30BaTh NMPEHMYIIECTBA KOMAaHIHONH M WHIMBUAYAJIbHOW pabOTHI
NpY PEIICHUN YIeOHBIX MaTeMaTHYECKUX 3a7ay;

NPUHUMATH 11€Jb COBMECTHOH JEATENbHOCTH, IUIAHUPOBATh OPraHU3aIUI0 COBMECTHOM
paboTHI, pacmpenensiTh BUABI paboT, IOrOBapHBATHCS, OOCYXHaTh Tpolece W
pe3yabTar paboThl, 0000IaTh MHEHHSI HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TpyHmoBbIX (opmax paboTel (0OCyKAeHHs, OOMEH MHEHHSIMHU,
MO3TOBBIE€ IUTYPMBI U JIPYTHE), BBINOJHATH CBOIO 4YacTh pabOTHI M KOOPAWHHPOBATH
CBOU JICUCTBHS C APYTUMH WIEHAMH KOMAaH]Ibl, OLIEHMBATh Ka4eCTBO CBOETO BKIJIAJa B
OO MPOYKT O KPUTEPHSM, C(HOPMYINPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBHSI.

PeryasiTuBHbIe yHUBEpPCaJIbHbIE YUeOHbIe [1eiicTBUS
Camoopranu3amnus:

CaMOCTOSITEJIPHO COCTABJIATH IIJIaH, aJTOPUTM pELIEeHUs 3ajadd (WIM €ro 4actsb),
BBIOMpATh CIOCOO pelIeHusT C y4ETOM HUMEIOUIMXCS PEeCcypcoB U COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTHpPOBaThb U KOPPEKTUPOBATh BAPUAHTBI PEIIEHUH C y4ETOM
HOBOW MH(OpMaIUH.

CaMOKOHTpO.TIL, 3MOLIHOHAJIbHBIA HHTEJLJIEKT:

BJIAJIETh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISI MPOLECCa U Pe3ybTaTa PELICHUs
MaTeMaTUYECKOH 3a7auu;

IIPEABUACTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUM 3a]a4d, BHOCUTH
KOPPEKTUBHI B JIESTEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAalIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3ysbTaTa IEATEIbHOCTH IOCTABICHHOM LIEJIA U YCIOBUSAM,
OOBSICHATh NPUYMHBI JOCTHIKEHUS WIM HEIOCTHXKEHMs ILEJH, HaXOAWUTh OILIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATDBI

K xonimy oOyuyenuss B 7 kJjacce OOydYarOIIMIACS TOJYYUT CIEAYIOIMINUE MPEIMETHBIE
pE3yNbTaTHhI:

Yucaa v BbIYUCIEHUSA

BreimonHsaTh, coueTas yCTHbIE W TMHUChMEHHBIE MNPUEMBI, apupMETHUYECKHe ACUCTBUS C
palliOHAJIbHBIMHA YUCJIAMH.

HaxonuTh 3HaueHUs YHMCIOBBIX BBIPAKEHUH, MPUMEHSTH pa3HOOOpa3HbIe CIIOCOOBI U
NpUEMBl BBIUMCIICHUS 3HAU€HUN JAPOOHBIX BBIPAKEHUH, coAepXkKalluX OOBIKHOBEHHbBIE W
NEeCSITUYHBIEC TPOOH.



[Tepexoaute OT OAHOM (OPMBI 3aNUCH YUCEN K APYroi (mpeoOpa3oBbIBaTh IECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH B OECKOHEUYHYIO
JECSITUYHYIO IPOOB).

CpaBHMBAaTh U YNIOPSAJ0YMBATH PAlMOHAIBHBIEC YUCIIA.

OxpyryTh yncia.

BBINOMHATE MPUKUAKY M OLIEHKY pe3ysibTaTa BBIYMCICHHM, OLEHKY 3HaYEHUI YHCIOBBIX
BBIPAKEHU. BBINIOIHATE AEMCTBUS CO CTENEHSIMU C HATYPAJIbHBIMU [TOKA3aTEISIMHU.

[IpuMeHATh NPU3HAKY JEIUMOCTH, Pa3I0KEHUE Ha MHOKUTEIH HATYPAIbHBIX YHCEIL.

Pemarp nNpakTUKO-OpUEHTHUPOBAHHBIE 33Jaud, CBA3aHHBIE C OTHOLICHUEM BEJIMYUH,
MIPONOPIMOHAIBHOCTBIO BEJIMYMH, IPOLIEHTAMH, HHTEPIIPETUPOBATH PE3YJIBTATHl PEUICHUS 3a/1a4
C y4éTOM OTrpaHUYEHUIl, CBA3aHHBIX CO CBOMCTBAMHU PACcCMAaTPHUBAEMbIX OOBEKTOB.

AJiredpanyeckue BbIpaKeHUs!

Hcnonp30Bath anrebpanyeckyto TEPMUHOJIOTHIO U CUMBOJIHMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHUS y4eOHOro MaTepuaa.

HaxonuTh 3HaueHHs OYKBEHHBIX BBIPaKEHHH MPU 33JaHHBIX 3HAUCHHUSX IEPEMEHHBIX.

BrimonuaTe npeobpazoBaHus 1EJIOT0 BhIPAXKEHHUsS] B MHOTOWIEH IPHUBEIEHUEM MOJO0OHBIX
CJIaraeMbIX, PACKPHITUEM CKOOOK.

BBINIONHATE yMHOKE€HHE OJHOWIEHA HA MHOTOYJIEH M MHOTOWIEHa Ha MHOIOYIIEH,
NPUMEHSTH (HOPMYJIIBI KBapaTa CyMMbI M KBaJIpaTa pa3HOCTH.

Ocy1ecTBIATh pa3yIoKEHUE MHOTOWIEHOB HAa MHOXXHUTENIM C IOMOIIBIO BBIHECEHMS 3a
CKOOKH OOIIEro MHOXHTENs, IPYNIUPOBKU ClIaraeMblX, IPUMEHEHUs (HOpMyJ COKPAIIEHHOTO
YMHO>KEHUS.

[TpumensaTs mnpeoOpa3oBaHMs MHOTOWICHOB JJISi DPELICHUs pa3lWYHbIX 3a1ad W3
MaTeMaTHKH, CMEKHBIX MPEMETOB, U3 PEaIbHOM MPaKTUKU.

Mcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYypalbHBIMH MOKa3aTeIsIMH Ul peoOpa3oBaHUs
BBIPa)KECHUI.

YpaBHeHHS U HEPABEHCTBA

Pemate nuHelHbIE ypaBHEHMS C OJHOM INEPEMEHHOM, NPHUMEHsS IpaBHja Iepexona OT
UCXOAHOIO YpPaBHEHHUS K pPaBHOCWIBHOMY eMy. [IpoBepsTh, SBISIETCd JM YHCIO KOPHEM
YpaBHEHHS.

[TpuMeHsTH rpaduueckre MeTOIbl IPH PELICHUN JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupatk mpuMepsl Map Yrcen, SBISIOIUXCS PEIIeHHeM JTMHEWHHOTO YPaBHEHHS C IByMS
[IEPEMEHHBIMHU.

CtpouTs B KOOPAMHATHON IUIOCKOCTH TIpaduK JHUHEHHOrO YypaBHEHHUS C JBYMs
NEPEMEHHBIMH, TIOJIB3YSCh I'paMKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHUSI.

Pemarp cucreMbl NIBYyX JMHEHHBIX YpaBHEHHH C JByMsl MEPEMEHHBIMH, B TOM YHCIIE
rpapuyuecKu.

CocTaBisATh M pemaTh JUHEHHOE YpPAaBHEHHME WJIM CHCTEMY JIMHEWHBIX YPAaBHEHHMM IO
YCIIOBUIO 3aJjaud, WHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJaud IOJyYEHHBIN
pe3yJIbTar.

DOyHKUUH

N3o0pakaTh Ha KOOPAMHATHOW TMPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, Jy4d, OTpPE€3KH, MWHTEpBaJIbl, 3alMChIBaTh YHUCJIOBBIE NPOMEXYTKH Ha
anreOpandecKoMm sI3bIKe.

OTmeuaTs B KOOPAMHATHOW IUIOCKOCTM TOYKHM IO 3aJaHHBIM KOOpAMHATAaM, CTPOMTH
rpaduku TuHeHHbIX QyHKUUNA. CTpouTh rpaduk GyHKIUU y = [X].

OnwuceiBaTh C TOMOIIBIO (YHKUMH H3BECTHBIC 3aBUCHUMOCTH MEXAY BEIMUYMHAMU:
CKOPOCTb, BpEMs, PAcCTOSIHHE, II€HA, KOJWYECTBO, CTOMMOCTb, MPOU3BOJHUTEIBHOCTb, BPEMH,
00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.



[Tonumats rpaduueckuil crocod NMpeAcTaBICHUs M aHaTW3a MH(OpMAIMM, U3BJIEKATH U
MHTEPIIPETUPOBATh HMHPOPMAIIHIO U3 TPapUKOB PEeaTbHBIX MPOIECCOB U 3aBUCUMOCTEH.

K koniy oOyuenus B 8 kJjiacce oOydaroUMiics MOJMYYHUT CJEIYyIOIUE NpEeIMETHbIC
pe3yJIbTaThI:

Yuciia 1 BbIYUCICHUA

Hcnonb30BaTh HayallbHblEe MNPEICTABJICHHUS O MHOXKECTBE JEHWCTBUTENIBHBIX YHCEN s
CpaBHEHMs, OKPYTJIEHUS M BBIYMCICHHUH, M300pakaTh JEHCTBUTENbHBIE YMCIA TOYKAMHM Ha
KOOPJIMHATHOM IPSIMOM.

[IpuMeHATh TOHATHE apU(pMETHYECKOrO KBaJAPATHOTO KOPHS, HAXOIUTh KBaJIpaTHBIC
KOPHHM, UCIIOJIB3YS IPU HEOOXOJUMOCTHU KaJIbKYJISATOP, BBIIOIHATH MPeoOpa3oBaHMsl BIpaKEHUH,
COJIEpIKalMX KBaJIpaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonw3oBath 3amucu OONBIIMX W MaJbIX YHUCEN C TMOMOIIBIO JECATUYHBIX APOOEH u
creneHen yucna 10.

AJiredpanyeckue BbIpaKeHUs

[IpuMeHATh TOHSATHE CTENEeHU C IeNbIM II0Ka3aTesleM, BBIIOIHATH MPeoOpa3oBaHUS
BBIPAXEHUH, COIEPIKALUX CTENEHH C LIEJIbIM OKA3aTEJIEM.

BBINONHATE TOXKIECTBEHHBIE IMPEOOpa30BaHUsl pAIMOHAIBHBIX BBIPAKEHUI Ha OCHOBE
MpaBWJI ACUCTBUI HAJ MHOTOWIEHAMU U anreOpanyeckKuMu JpoOsiMH.

PacknaapiBaTh KBaJpaTHbIN TPEXUIEH HA MHOKUTEIIN.

[IpumensaTy mnpeoOpa3oBaHUS BBIPAKEHUN IS pEIIEHUS pa3IUYHbIX 3a7ad U3
MaTEMaTHKH, CMEKHBIX IIPEMETOB, U3 PEAILHOM NPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

Pemarp nuHelHbIE, KBapaTHBIE YPaBHEHUS U PAallMOHAJIBHBIE YPAaBHEHHUS, CBOAAIIMECS K
HUM, CUCTEMBI JIByX YPaBHEHUH C IBYMS IEPEMEHHBIMH.

IIpoBoauTh MpocTEIINE UCCIIEOBAHNUS YPAaBHEHNN U CUCTEM YPaBHEHMI, B TOM YHCIE C
MPUMEHEHHUEM TpaQUuecKux IMpeacTaBiIeHui (yCTaHaBIMBAaTh, HWMEET JIM YpaBHEHUE WIH
crcTeMa ypaBHEHHUH peleHus, €ClIi UIMEET, TO CKOJIBKO, U IIpoyee).

[lepexonute OT cioBecHOW (GOPMYIUPOBKH 3aladu K e€ anreOpanyeckod MOJENH C
IIOMOULIBI0 COCTABJICHUS YPAaBHEHMsS WJIM CHCTEMBl YpaBHEHMI, HMHTEPIPETUPOBATH B
COOTBETCTBHH C KOHTEKCTOM 3a/1a4M MOJTYUYCHHBIN pe3ysbTar.

IIpyMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB JUISl CPAaBHEHMSI, OLICHKH, PEIaTh JIUHEIHbIE
HEpPAaBEHCTBA C OJIHOM NEpEeMEHHOM M HUX CHCTEeMbI, JaBaThb TpadUUEeCcKyl0 HILTIOCTPALIUIO
MHO’KECTBA PELLIEHUI HEPAaBEHCTBA, CUCTEMbI HEPAaBEHCTB.

DOyHKUUHA

[lonumath M  KCHOJB30BAaTh  (DYHKIMOHAIbHBIE TOHATHS M S3BIK  (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAuEHUs), OIMpeNeisaTh 3HaueHWe (YHKUMU IO 3HAUYEHHUIO apryMEHTa,
OIIpeIeNIATh CBOMCTBA (PyHKIMHU 110 €€ rpaduky.

CrpouTts rpaduku eMeHTapHbIX QyHKINN BUA:

y=k/x, y =x2,y = x3,y = |x|, y = VX, OnHCHIBAaTb CBOICTBA YHCIOBOH (GYHKIMH MO €&
rpaduky.

K koniy oOyueHus B 9 kJjacce oOydaroumuiics MOMYYHUT CJEIyIOIUE MpPEIMETHbIC
pE3yJIbTaTHhI:

Yuciia 1 BbIYUCICHUA

CpaBHUBATh U YIOPSAJOYUBATH PallMOHAJIbHBIE U UPPALIMOHATIbHBIC YHCTIA.

BeimonssaTe apupmMeTHuecKre NEHCTBUS C pallMOHAJIBHBIMHU YUCIIAMH, COYETasl YCTHbBIC U
MUCbMEHHBIE TPUEMBI, BBITTOJIHATH BBIUMCIICHUS C UPPALIMOHATIBHBIMU YHCIIAMHU.

Haxoauth 3HaueHus CTENEHeN C LEIbIMU MOKA3aTENsIMU U KOPHEH, BBIUUCIATH 3HAYCHUS
YHCJIOBBIX BBIPAKEHUH.

OKpyrJsITh JI€HCTBUTENIBHBIE 4YHCIIA, BBINOJHATH INPUKUIKY pE3yJbTaTa BBIYMCIICHUH,
OLIEHKY YHMCIIOBBIX BBIPAKEHUH.

YpaBHeHHS U HEPABEHCTBA



Pemarp nuHEWHbIE W KBagpaTHbIE YpPaBHEHUS, YPAaBHEHMsI, CBOJASAIIMECS K HHUM,
npocTeiiire ApoOHO-pallMOHATBFHbIE YPaBHEHHUS.

Pemarp cuctemsl IByX JIMHEHHBIX YPaBHEHHMH C JBYMs NEPEMEHHBIMH U CHCTEMBI ABYX
YpaBHEHUH, B KOTOPBIX OJHO YpPAaBHEHUE HE SIBJIAETCS JTMHEUHBIM.

Pemate TekcToBBIE 3amaud  alreOpandeckuM CHOCOOOM C IOMOIIBIO COCTaBJICHUS
YpaBHEHHUS UM CUCTEMBI IBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMH.

IIpoBoauTh MpocTEiIINE UCCIEOBAHNS YPAaBHEHUN U CUCTEM YPaBHEHMI, B TOM YHCIE C
MPUMEHEHHUEM TpaUuecKux IMpeacTaBiIeHU (yCTaHaBIMBAaTh, HWMEET JM YpaBHEHUE WIH
crcTeMa ypaBHEHHUH peleHus, €ClIi UIMEET, TO CKOJIBKO, U IIpoyee).

Pemarp nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, H300pakaTh pelIeHHe
HEPABEHCTB Ha YHMCIIOBOW MPSIMOM, 3aIIUCBHIBATH PEIIEHUE C IIOMOIIBIO CHMBOJIOB.

Pemarp cucTtemMbl JIMHEWHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJ[paTHOE HEPaBEHCTBO, M300pa)kaTh pEIICHHE CHUCTEMbl HEPABEHCTB Ha YMCIOBOW MPSMOI,
3aMKChIBaTh PEIICHHUE C TIOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIICHNN PA3IMYHBIX 3a1ad.

DOyHKUUHA

Pacrnio3HaBaTh (QyHKIIUHM U3y4eHHBIX BUJIOB. [loka3bIBaTh CXeMaTHUYECKU PACIIONOKEHHUE Ha
KOOPJIMHATHOM TIJIOCKOCTH TpadukoB GyHKIMMA BUAa: y = kx, y =kx + b, y = k/x, y = ax2 + bx +
¢, y =x3, y=1\x y = |x|, B 3aBHCHMOCTH OT 3HauYeHHi1 KO>(QDUIHEHTOB, ONMUCHIBATH CBOMACTBA
GbyHKIHA.

Ctpouth M n300pakaThb CXEMaTHUECKH TpadUKH KBaApaTHUUYHBIX (YHKIMH, OMHCHIBATH
CBOMCTBA KBaJpaTUUHBIX QYHKLIUHN MO UX rpaduKam.

Pacnio3HaBaTh  KBajgpaTtuuHyro (QyHKIMIO 10  (opmyse, TPUBOIUTH  MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUH.

YucnoBblie NOCTEI0BATEILHOCTH H IPOrPecCuH

Pacnio3naBaTh apuMeTHUECKYI0 U T€OMETPUUECKYIO MPOTPECCUU MPHU Pa3HBIX CHOcOoOax
3aJlaHusl.

BbINONMHATS BBIYUCIIEHUS C HMCHOJb30BaHHMEM (QOpPMYJT N-ro wieHa apudMeTHdeckol u
reOMETPUUYECKOM MPOTrPECCH, CYyMMBI TIEPBBIX N YJIEHOB.

N306paxaTh 4ieHbl NOCIe10BATEIbHOCTH TOUKaMH Ha KOOPJUHATHOMN TIOCKOCTH.

Pemarp 3agaun, cBA3aHHBIE C YMCIOBBIMM IOCIIEIOBATEIBHOCTSAMH, B TOM UYHUCIIE 3aJa4u
W3 peajbHOM XU3HU (C MCTIOIB30BAHUEM KaJIbKYJIATOPA, ITU(POBBIX TEXHOIOTUN).



TEMATHYECKOE INTAHUPOBAHHUE
7 KIIACC

HaumeHoBaHue pa3iesioB U TeM
MpPOrpamMmbl

Ne i/nm

KoanuyecTBO 4acoB

Bcero

duiekTpoHHbIE (UG POBHbIE)
o0pa3oBaTebHbIE PeCypChl

Uncna v BEIYHUCICHUS. PaHI/IOHaHBHHe

1 wrena 25 bubnuoteka [{OK https://m.edsoo.ru/7f415b90

2 Anrebpanyeckue BbIpaKeHUs 27 bubauoreka LIOK https://m.edsoo.ru/7f415690

3 YpaBHEHMsI U HEPABEHCTBA 20 bubanoreka [{OK https://m.edsoo.ru/7f415b90

4 Koopaunnate! u rpaduxu. yHKIUN 24 bubaunoreka IIOK https://m.edsoo.ru/7f415b90

5 [ToBTOpEeHME U 06001IeHNE 6 bubmuoreka LIOK https://m.edsoo.ru/7f415b90
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8 KJIACC

HanMmenoBanue pa3ieioB U TeM

KoauuyecTBo 4acoB

DJIeKTPOHHBIE (HH(PPOBHIE)

Ne ni/m
NMporpaMMbl Bcero o0pa3oBaTejibHbIE PeCypChl
1 E:;IJ_IIE u Bbraucenns. Ksajpatibie 15 bubmuoreka [{OK https://m.edsoo.ru/71417af8
2 Hucna u seraucaenus. Crenens ¢ 7 bubmuoreka [{OK https://m.edsoo.ru/7f417af8
ISJIBIM TT0Ka3aTeIeM
3 Anre6panqeucxnfz BRIPAACHIA. 5 bu6nuoreka LIOK https://m.edsoo.ru/7f417af8
KBaipaTHbIil TpEXUIICH
4 AJIre0panteCKHe BHIPAKCHI. 15 bubmuoreka [{OK https://m.edsoo.ru/7f417af8
Anrebpandeckast 1po0b
5 YPABHEHM U HEPABEHCTBA. 15 bu6nuoreka LIOK https://m.edsoo.ru/7f417af8
KBanparHble ypaBHEHUS
6 yPaBHeHHjI M HEpaBeHCTRA. CHCTeMEI 13 bubmuoreka [{OK https://m.edsoo.ru/71417af8
ypaBHEHUH
7 YPABHEHM U HEPABEHCTBA. 12 bu6nuoreka LIOK https://m.edsoo.ru/7f417af8
HepaseHctBa
8 @ynkimn. OCHOBHBIC TOHSTHS 5 bubmmoreka LIOK https://m.edsoo.ru/7f417af8
9 Oynkiun. Yucnossle GyHKIUU 9 bubmumoreka LIOK https://m.edsoo.ru/7f417af8
10 [ToBTOpEHME M 06001LIEHNE 6 bubnnoreka [{OK https://m.edsoo.ru/7f417af8
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9 KJIACC

Ne /it HanMenoBanue pa3ieiioB U TeM KosnuecTBo yacoB JIeKTPOHHBIE (HH(PPOBHIE)
B NMporpamMMmel Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
1 Uucna u BeruucieHus. J{eicTBUTEIbHbBIE 9 bubnuorexa [JOK
qrciia https://m.edsoo.ru/7f419d08
’ YpaBHEHMs U HEPABEHCTBA. Y PABHEHUS C 14 bub6nmorexa [IOK
OJIHOM NepeMeHHOI https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 14 bubnuorexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f419d08
bubnuoreka [JOK
4 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 16 https://m.edsoo.rw/7f419d08
bu6mmoreka [IOK
> Dymicum 16 https://m.edsoo.ru/7f419d08
6 YucrioBble OCIE0BATENBHOCTH 15 bubmorexa [TOK
8 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, 13 bu6mmoreka [IOK
cucTeMAaTu3alus 3HaHUHI https://m.edso00.ru/7{419d08
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YYEBHO-METO/IUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
MNPOLECCA
OBSIBATEJIBHBIE YUEBHBIE MATEPHUAJIBI 1J151 YYEHUKA
* Anrebpa, 7 knacc/ Makapsraes FO.H., Munmgiok H.I'., Hemukos K.U. u apyrue,
AxrmonepHoe obmectBo «M3narenscTBo «IIpocBenienney
» Anrebpa, 8 kimace/ Mepansik A.T., [Mononckuit B.b., Sxup M.C.; non penakuuneit
[Tononwsckoro B.E., O0miecTBO ¢ OrpaHMUE€HHON OTBETCTBEHHOCTHIO M31aTeIbCKUI TIEHTP
«BEHTAHA-I'PA®»; Akunoneproe obmectBo «M3narenserBo «IIpocsenienue»
» Anre6pa, 9 knacce/ Mep3msik A.T'., [TomsikoB B.M..; o penakuueit [lomonsckoro B.E.,
OO011ecTBO € OrpaHMYEHHON O0TBETCTBEHHOCThIO M3naTenbekuii nentp « BEHTAHA-
['PADy; AxumonepHoe obmectBo «M3marenscTBo «lIpocBemenne»

METOINYECKHUE MATEPHUAJIBI IJIAA YYUTEJIA
Metoanueckue nocodus s yuurens k YMK Makapsraena FO.H., Mepsnsika A.T.

U PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
bubmuoteka L{OK https://m.edsoo.ru/7144551
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