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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUs U B TOBCEAHEBHOM kU3HU. PazButue y o0yyaronuxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUU M B MIPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX JIJIS aJanTalliid B COBPEMEHHOM IH(PPOBOM
oOmectBe. M3ydyenue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHHUS HaOII0JaTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOM JICUCTBHSI M BBIBOJFI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBINIUICHUS OOYyYalOIMUXCSA: OHU HCIOJB3YIOT JCIYKTUBHBIC U
WHYKTUBHBIE PacCyXJeHusi, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOydyeHue  anrebpe  mpeanoyiaraeT  3HAYUTENBbHBIH  00BEM
CaMOCTOSITENIFHOM  JIEATEBHOCTH OOYYaroMIMXCs, IOSTOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINIIA O0yUeHUSI.

B cTpykType nporpammsl yaueOHOTO Kypca «Anredpay Jijisi OCHOBHOTO OOIIIETO
oOpa3oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COJEPXKATEIbHO-METOANYECKUE JTMHUU:
«Uucma © BBIUKCIEHUS», «ANTEOpanyecKue BBIPAKEHUS», «YPAaBHCHHS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX CoOJep)KaTEIbHO-METOIUIECKIX
JMHUHN pa3BUBAETCS HA MPOTSIKECHUU TPEX JIET U3YyUEHUS Kypca, B3aUMOJICHCTBYS C
JpYTUMU ero JuHusMd. B xome wu3ydeHus yd4eOHOro Kypca oOydarouumcs
MPUXOAUTCS JIOTUYECKU PACCYXKaTh, MCIOJB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B mporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasieiax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO 00YyYarOIUMUCS
OCHOB  yHHMBEPCAJIBHOIO MareMaTtuueckoro si3bika. ComepkatenbHOH |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTO Kypca «Auredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxanne nuHMM «YuWClia W BBIYUCICHUS» CIYKUT OCHOBOW IS
JTATBHEHIIET0 M3y4YeHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIUXCS
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Xe MPHOOPETCHHIO MPAKTHUECKIUX HABBIKOB, HEOOXOIMUMBIX JIJIsl IOBCETHEBHON
KW3HU. PazBuTHe MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMH M HWPPAIMOHANBHBIMH YHCIaMH, (OPMHPOBAHHUEM



MPEJCTABICHUH O JEHCTBUTEILHOM YKCIie. 3aBEPILICHUE OCBOSHUS YUCIOBOM JTUHUU
OTHECEHO K cpeaHeMy 001eMy 00pa30BaHHUIO.

Copeprkanue OByX anreOpandecKux JIMHAN — «AJIreOpandecKue BhIPaKEHUSD
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro JJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX PEIMETOB U TPAKTUKO-OPHUEHTHPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
o0miero obpazoBaHusi y4eOHBIN MaTepual TPYNIUPYETCs BOKPYT pallMOHAIbHBIX
BbIpaKEeHM. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMATUKHU KakK s3bIKa JJIst
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJIEH, OINUCAHMUS TMPOLUECCOB U  SABJICHUU
peansHOro Mupa. B 3amaun o0yueHus anreOpe BXOAAT TaKKe TalbHENIIee pa3BUTHE
AITOPUTMHUYECKOTO MBIIIJICHHSI, HEOOXOIMMOTO0, B YACTHOCTH, JIJIsl OCBOCHUS Kypca
uHGOpPMATUKHA, W  OBJAJCHUE HABBIKAMU JCIYKTUBHBIX  PaCCYXICHUU.
[TpeoOpa3oBanue CHUMBOJBHBIX (POPM CHOCOOCTBYET pPa3BUTHIO BOOOpa)KEHUS,
CHOCOOHOCTEM K MaTeEMaTUYECKOMY TBOPUECTBY.

Conepxkanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUU HAIIEJICHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL ONMCAHUS U UCCIIEOBAHUS pa3HOOOPA3HBIX POLIECCOB U SABJICHHUI B IPUPOE U
obmiecte. M3yuenue matepuasna cnocoOCTBYET pa3BUTHIO Y O0YUaIOLIUXCS YMEHUS
WCIIOJIb30BaTh PA3JIMYHBIE BBIPA3UTEIBHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (OpMUpOBaHHE
MPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo yuyeOHOMYy MjaHy B 7-9 Kjaccax u3ydaeTcss Y4YeOHBIH Kypce
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Uucma © BBIUKCIEHUSN», «ANTEOpanyecKue BBIPAXKEHUS», «YPAaBHCHHS U
HEpaBEHCTBA», « DyHKLIMM.

Ha uzyuenue yue6Horo kypca «Anredpa» orsoaurcst 306 yacos: B 7 kiacce —
102 gaca (3 yaca B Henento), B 8 kiacce — 102 yaca (3 gaca B Heziento), B 9 kmacce
— 102 gaca (3 yaca B Heento).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucia ¥ BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE M JIECSTHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k gpyroi. IloHaThe panMOHANBHOTO YHCHA, 3aluCh, CpPaBHEHUE,
YOOPSAJOYUBAHUE  pAlMOHANBHBIX 4uceld. ApudmMerndeckue JEHUCTBUS C
palMOHAIBHBIMA YKCIIaMH. Pelenne 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb C HaTypaJibHBIM IIOKa3aTeJeM: OIpenesieHrue, Mnpeodpa3oBaHue
BBIPKEHUI HA OCHOBE OIpe/eNIeHus, 3auch O0ibIKX yncen. [IpoleHTsl, 3anuch
IIPOLIEHTOB B BHUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33Jla4u Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YHCE.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae mpsiMas U oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUA C IIEPEMEHHOU. JlommycTUMBIE
3Ha4YeHUsA NepeMeHHbIX. [IpencraBiaenue 3aBUCUMOCTH MEK1y BEJIMUMHAMU B BUJIE
¢dbopmyibl. Beruucnenus no popmynam. [IpeodpazoBanne OyKBEHHBIX BbIpaKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHMS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoJiCcTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHowiensl 1 MHOTOWIEHBI. CteneHb MHOTOWwIeHa. CloKeHue, BHIYUTAaHHE,
YMHOXEHHE MHOTOWIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaApaT CyMMBI
Y KBaApar pa3HocTh. Popmyiia pa3HOCTH KBAapaToB. Pa3iioxkeHne MHOTOWICHOB Ha
MHOKHUTEJIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, MpaBuia MpeoOpa3oBaHUs YypaBHEHUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHMCIIO KOPHEH JIMHEHHOIO
YpaBHEHUS, pEUICHUE JIMHEUHBIX YpaBHEHUN. COCTaBIICHHE YPABHEHU IO YCIOBUIO
3aga4u. Pelienre TeKCTOBBIX 3a/1a4 € MOMOILBI0 YPaBHEHUM.

JluneitHoe ypaBHEHHE C JABYMS NEPEMEHHBIMH U ero rpapuk. Cuctema IByX
JVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermieHue cucrem ypaBHEHUU
CrIoco0OM MoACTaHOBKU. [IpuMepsbl perieHus: TEKCTOBBIX 3a7a4 C TIOMOIIbIO CUCTEM
YPaBHECHUM.

DyHKIUU



Koopaunara Touku Ha npssMou. UncinoBble TPOMEXYTKH. PaccTosHne Mexy
JABYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Alcimucca U opAuHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenue rpadukoB peanbHbIX 3aBucumocTeil. [lonarue pynkuuu. ['paduk Gpynkuun.
CroiictBa Qynkuuii. Jluneitnas ¢pynknus, e€ rpaduk. ['padpuk Gyakuum y = |X|.
['paduyeckoe pelieHue JIMHEHHBIX YPaBHEHUI U CUCTEM JIMHEHHBIX YPaBHEHUI.

8 KUIACC

Yucsia v BbIYMCIEHUS

KBagparHbeiii kopeHb W3 uncia. [loHsATHE 00 HppalMOHAIBHOM YHCIIE.
Jecsatuunbie TpUOIMAKEHUST UppallMOHAIBbHBIX yucen. CBoiicTBa apupMeTUYECKUX
KBaJIPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPEoOpa30BaHUI0 YUCIOBBIX BBIPAKEHUIN
Y BBIYUCJICHUAM. [efiCTBUTENbHBIC YUCIIA.

CreneHb C 1eNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3alUCh YKCIIA.

AnreOpandeckue BhIpaKCHUSAJITe0pandecKue BbIPaKeHusl

KBanparHsiil TpEXUIICH, Pa3JI0KEHUE KBAJIPATHOTO TPEXWICHA HA MHOKUTEIH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO aireOpanueckoil apoowu.
CnoxxeHue, BBIYMTAHHE, YMHOXKEHHE, JICJICHHE anredpandeckux JapoOei.
PanonanbpHbie BRIpaXKEHUS U UX MTpeoOpa3OBaHHUeE.

YpaBHEeHUS 1 HEPABEHCTBAY PABHEHMS M HEPABEHCTBA

KBaaparHoe ypaBHeHue, hopmyia KOpHEH KBaapaTHOTO ypaBHeHUs. Teopema
Buera. Pemienue ypaBHEHUMN, CBOIAIIMXCS K JIMHEWHBIM W KBaJPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['paduyeckas uHTEpIIpeTalysi ypaBHEHUM C ABYMs MEPEMEHHBIMU U CUCTEM
JVHENHBIX YPAaBHEHUW C JABYMs NE€pEMEHHbIMHU. lIpuMepsl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 aareOpandeckuM CrocoOoMm.

HucioBble HEPABEHCTBA U UX CBOKMCTBA. HepaBEeHCTBO € OHOW MEPEMEHHOM.
PaBHOCMIIBHOCTh HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTeMBbl JINHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue pynkiuu. OOIACTh OMPEACIICHNS U MHOXKECTBO 3HAUCHUH (PYHKITHH.
CriocoOsbI 3amanus QyHKITHIA.

I'padpux ¢ynkummn. YUrenwe cBoicTB (yHknuu mo e€ rpaduky. [Ipumepst
rpadukoB GYHKIHMA, OTPAXKAIOMINUX PEeATbHBIE MPOIECCHI.



OyHKIMY, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYI MPOMOPIHOHATILHBIC
3aBHCHMOCTH, HX rpadukn. OyHkuun Y = X2, y = X3, y = VX, y=|X|. [paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KJIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE APpoOu. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCENT U KOOPAUHATHOM MIPSMO.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JeHUCTBUSA C
JEWCTBUTEIbHBIMU YUCIAMU.

Pasmeppl OOBEKTOB OKpYXAIOUIETO MHpa, JJIUTEIBHOCTh IPOLIECCOB B
OKPY’KaroIeM MHUpE.

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIIIeHHE
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYUCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOJSAIIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHns ypaBHEHUN TPEThEU M YETBEPTOU
CTEIICHEN Pa3JI0KEHUEM Ha MHOKUTEIIH.

Pemenne npoOHO-pallMOHaNbHBIX ypaBHEHUH. PerieHune TEKCTOBBIX 3ajay
aNredpandyecKuM METOJIOM.

VYpaBHeHuEe ¢ AByMSl NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPAaBHEHUM C IByMs ITIEPEMEHHBIMU. PelieHne CUCTEM JBYX YpPAaBHEHH,
OJIHO W3 KOTOPHIX JHHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
UHTEpIIPETalHs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemennie TekCTOBBIX 3a71a4 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA M UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW IMEpeMEHHOM. PemeHne cucrem
JMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpatHeie HepaBeHCTBaA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

OyHKIMNPYHKIUA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabomna, KoopaAuHATHI
BEPIIMHBI 1TapabOJIbl, 0Ch CAMMETPHH MapaOOJIbI.

Ipadbuxu dyuxumit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , u ux
CBONCTBA.



Yucnosele  mociaenoBaTeabHOCTHUMCIOBbIE  MOCIEI0BATEILHOCTH M
Nporpeccun

[IoHsAiTHE YHCIIOBOM IOCIENOBATEIBLHOCTH. 3aJaHME IIOCIEI0BATEIBHOCTH
peKkyppeHTHO popMyoit u hopmysolt N-To wieHa.

Apudmernueckass U reoMmeTrpuueckas mporpeccuu. @opmynsl N-ro dieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBbI MEPBBIX N UJICHOB.

N300paxeHne 4YIeHOB apuUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMH Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEMHBIN M 3KCIIOHEHIUAIBHBIM POCT.
CnoxHBIE TIPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS INPOI'PAMMBbI YYEBHOI'O KYPCA «AJITEBPA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yabTaTbl OCBOCHHUS IIPOTrpaMMBbl Y4EOHOTO Kypca «Aredpa» XxapakTepu3yrTCs:

1) naTpuoTHyecKoe BOCIMTAHHE:

MPOSIBIICHUEM HMHTEpPEca K MPONUIOMY M HACTOSIIEMY POCCHUHCKOM MaTEMAaTWKH, IEHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUAM POCCHUMCKUX MAaTEMATHKOB U POCCHUICKON MATEMATUYECKOW IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUN B
JIPYTUX HAayKax W MPUKIAIHBIX chepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTHIO K BBIMOJHEHUIO OOS3aHHOCTEH TpaxJAaHWHA | peaju3allud €ro IMpaB, MPEJACTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX (PYHKIMOHUPOBAHUS PA3MYHBIX CTPYKTYp, SIBICHUN, MPOUEAYpP TPa’kJIaHCKOTO OOIIeCTBa
(HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKACHUIO JTHUYECKUX MPOOJIeM, CBS3AaHHBIX C MPAKTUUYECKUM
MPUMEHEHUEM JOCTHKEHUN HayKH, OCO3HAHUEM BaKHOCTH MOPAIbHO-3TUUYECKUX MPUHIIUIIOB B ACSTEILHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAHOBKOI Ha aKTMBHOE y4acTHE B PEUICHUU NMPAKTUYECKUX 3a/1a4 MATEMAaTUYECKON HANpPaBIECHHOCTH, OCOZHAHUEM
BOXHOCTH MaTEMaTUYECKOTO 00pa30BaHUs Ha MPOTSHKEHUU BCEU JKU3HU JJIs1 YCIIEUTHON MTPO(eCCUOHATIEHON IEATeIbHOCTH
U pa3BUTHEM HEOOXOJUMBIX YMEHUHN, OCOBHAHHBIM BBIOOPOM M MTOCTPOCHUEM HHAUBUYATBHON TpaeKTOpUU 00pa30oBaHUS
Y )KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K OMOITMOHATBHOMY U ICTETHYECKOMY BOCIIPHUSATHIO MAaTEeMaTHYECKUX OOBEKTOB, 3a/lad, PEIICHUH,
paccyXJIeHu, yMEHUIO BUJIETh MAaTEMAaTUUECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpHEHTaIlMe! B JEATEIPHOCTH HAa COBPEMEHHYIO CUCTEMY HAYUYHBIX MPEJCTABIECHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS YEIOBEKA, MPUPOJIBI U OOIIECTBA, TOHUMAHUEM MAaTeMaTHIE€CKOW HAYKH KaK c(hephbl YETOBEUECKOU ACATEIHHOCTH,



3TanoB €€ pa3BUTUA M 3HAYMMOCTH JJISl Pa3BUTHUS LIUBUIM3ALMH, OBJIAJIEHUEM SI3bIKOM MATEMaTUKA M MaT€MaTHYECKOU
KyJbTYPOU KaK CpEJCTBOM MO3HAHUS MUPA, OBJIAJEHUEM NPOCTEHIIIMMU HABBIKAMH UCCIIEA0BATEIbCKON IEATEIbHOCTH;

6) puznueckoe Bocnuranue, GopMUpPOBaAHME KYJIbTYPHI 310POBbSI H IMOLHMOHAJIBHOI0 0JIArONOJIYYMS

TOTOBHOCTBIO TPUMEHSITh MATEMAaTUUECKUE 3HAHUS B MHTEPECAX CBOETO 370POBbs, BEIEHUS 37J0POBOr0 00pa3a KU3HU
(3m0poBO€ MHUTaHUE, COAJAHCUPOBAHHBIM PEXKUM 3aHATUM W OTAbIXa, pEryJsgpHas (QuU3nMYecKass aKTHUBHOCTB),
c(hOpMHUPOBAHHOCTHIO HaBbIKa pe(hIeKCUH, MPU3HAHUEM CBOETO IMpaBa Ha OMIMOKY M TaKOTO e MpaBa JAPYroro 4eaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpUEHTALMEN Ha MPUMEHEHUE MaTeMAaTUYECKUX 3HAHUN JJI pelieHusl 3a/1a4 B 00JaCTU COXPAHHOCTH OKPY KaroIen
cpenbl, IUIAHUPOBAHUS IMOCTYNKOB M OLEHKHM HMX BO3MOXHBIX IMOCIEACTBUM IJIsI OKPYXAIOLIEH Cpelbl, OCO3HAHUEM
r7100aJbHOTO XapaKTepa 3KOJOTUYECKUX MTPOOJIEM U IyTeH X PeLeHus;

8) ajanTanus K H3MEHSIIOIMMCS YCJIOBUSAM COLMAIBHON U PUPOJAHOM Cpelbl:

TOTOBHOCTBIO K JIEWCTBHSIM B YCIOBHUSX HEONPEIEIEHHOCTH, MOBBILIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3
IPAKTHYECKYIO JI€ATEIbHOCTh, B TOM YHCIIE YMEHHUE YUUThCS Y IPYTUX JItoJel, IpuoOpeTaTb B COBMECTHON JEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITA IPYTHUX;

HEOOXOAMMOCThIO B (D)OPMUPOBAHMM HOBBIX 3HAHWUW, B TOM 4HCl€ (OPMYIUPOBATH UIEHU, MOHSITHS, TMIIOTE3BI 00
00BbEKTax U ABJICHUSX, B TOM UHCIIE paHEe HEM3BECTHBIX, 0CO3HABATH A€(PUIUTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEMH,
IJIAHUPOBATH CBOE Pa3BUTHUE;

CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYallMIO, BOCIPUHUMATh CTPECCOBYIO CUTYAlMIO KaK BbI30B, TPEOYIOLIHIA
KOHTpMEp, KOPPEKTUPOBATh MPUHUMAEMbIE PELICHUS U JCHCTBUs, (OPMYIUPOBATh U OLEHUBATh PUCKH M MOCIEACTBHUS,
dbopMUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUSA

ba3zoBble JJornueckue JelicTBUA:



BBISIBIIATH U XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKYA MATEMATHICCKUX 0OHEKTOB, IIOHIATHI, OTHOIIIEHUN MEXTY
MOHATUSAMHU, (OPMYJIHPOBATH OMPECIICHHS MMOHSATHUN, YCTAaHABIMBATh CYIIECTBEHHBIM MPHU3HAK KiIaccuukaimy,
OCHOBaHWsI 711 0000IICHHS 1 CPAaBHEHH S, KPUTEPUHU MTPOBOIMMOTO aHAJIN3A;

BOCTIPUHUMATH, POPMYIHPOBATH U MTPEOOPA30BHIBATE CYXKICHUS: YTBEPIUTEIbHbBIC U OTPUIIATEIbHBIC, CAMHUYHBIC,
YJaCTHBIC U 00IIUE, YCIOBHBIC,

BBISIBIIATH MAaTEMAaTUICCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M TIPOTHBOPEYHS B (DaKTaX, JAHHBIX, HAOTIOCHUAX U
YTBEPKICHUSX, TIPEIIaraTh KPUTEPUHN TSI BBISIBJICHHUS 3aKOHOMEPHOCTEH W MTPOTHBOPEUHIA;

JienaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHMKU, JEAYKTUBHBIX M HMHAYKTHBHBIX YMO3aKIIOUCHUIH,
YMO3aKJIFOUCHUM 110 aHAJIOTHH;

pazOupaTh JOKa3aTelbCTBA MATEMAaTUYECKUX YTBEPXKIECHUW (MpsMbIE U OT MPOTUBHOTO), TMPOBOAUTH
CaMOCTOSATEIILHO HECIIOKHBIC TOKA3aTEIbCTBA MATEMATHICCKUX (PaKTOB, BRICTPAMBATh apTyYMEHTAITHIO, IPUBOIUTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

BBIOMpATH CIIOCOO perieHus: yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB pEIICHUs, BEIOMpaTh Hanbolee
MOAXO/ISIIINN ¢ YUETOM CaMOCTOSTENIbHO BBIICIEHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBaTe/IbCKHe JeiiCTBUS.

UCTIONb30BaTh BOMPOCHI KAaK HCCIENOBATENLCKUNA WHCTPYMEHT TIO3HaHWs, (OpPMYIMpOBaTH BOMPOCH,
¢dukcupyronme TpoTUBOpeUne, MpodIeMy, CaMOCTOSATENBHO yCTaHABIMBATh UCKOMOE U JaHHOE, (hOpPMHUPOBAThH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

IPOBOAUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIAHY HECJIOKHBIM SKCIIEPUMEHT, HEOONbIIOE UCCIIeIOBAaHUE T10
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTH4YeCKOT0 00BbEKTa, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOSITENIbHO  (pOpMYJUpPOBaTh OOOOIIEHHS W BBIBOABI MO pe3yjibTaTaM MPOBEAEHHOIO HAOIIOCHUS,
UCCJIEIOBaHMSI, OLICHUBATh JOCTOBEPHOCTh MOJIYUYEHHBIX PE3YJIbTaTOB, BHIBOJAOB U 000OIIEHMIA;

IPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCa, a TAKXKE BBIABUTATH MPEAINOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX
YCIIOBUSIX.

Pabora ¢ unpopmanmeii:

BBIABJIATH HCJOCTATOYHOCTD U M30BITOYHOCTH I/IH(bOpMaI_II/II/I, JaHHBIX, HCO6XOI[I/IMLIX AJI1 pEIICHUS 3aaa4K;



BBEIOMPATh, AaHATM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH HHPOPMAIUIO PA3TUYHBIX BUIOB U (opM
MIPE/ICTABIICHNUS,

BEIONpATh (popMy mpeacTaBiaeHuss HHGOPMAITMN ¥ WILTIOCTPUPOBATH PEIIaeMbIe 3a/1a4d CXeMaMH, THarpaMMaMu,
WHOM TpauKOM U MX KOMOMHAIUSAMU;

OLICHWBaTh HAAGKHOCTh WMH(OPMAIMUA TO KPUTEPHSIM, MPEAJIOKEHHBIM YUUTEIEM WU CPOPMYITUPOBAHHBIM
CaMOCTOSITENILHO.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

BOCIPUHUMATh U (POPMYIHpPOBATh CYKJIEHUS B COOTBETCTBUM C YCJIOBHSMH U LEISIMH OOILIEHUS, SCHO, TOYHO,
I'PaMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U IMCBMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS 10 X0y PELICHUS
3a/1a4i, KOMMEHTHPOBATh IIOJyYE€HHBIN PE3YJIbTaT;

B XOA€ OOCYXIEHHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAae€MOl TeMbl, MPOOJIEMBbI, pelIaeMoil 3aaayu,
BBICKA3bIBaTh WJIEH, HALCJICHHBbIE HA TOUCK PELIECHUS, COMOCTABIATh CBOM CYXICHHUS C CYXACHUSIMHU APYTHUX
YYaCTHUKOB JMajnora, oOHapyXMBaTh pa3jMuue U CXOJACTBO IMO3ULUH, B KOPPEKTHOW ¢opMme (popmMyInpoBaTh
Pa3HOIJIACHS], CBOU BO3PAXKEHUS;

MPEACTABIIATh PE3YJIbTATHI PEIICHUS 3a/1a4M, SKCIEPUMEHTA, UCCIIEIOBAaHUs, MPOEKTA, CAMOCTOSITENIbHO BBIOUPATh
dbopmart BBICTYIUICHUS ¢ YYETOM 3aj1au MIPE3CHTAIMU U OCOOCHHOCTEHN ayANTOpUH;

NOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHIUBUIYAIbHOM pabOThl MpU PEHICHUH YYEOHBIX
MaTeMaTUYECKHX 3a/1a4;

NPUHUMAThH 1I€Jb COBMECTHOM NESATENBHOCTH, IJIAHUPOBATh OPraHU3allMI0 COBMECTHOW paboOThI, pacmpeneisaTh
BU/JIbI paboOT, TOrOBapUBATHCA, 00CYX AATh MPOLIECC U pe3ybTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKUX JIFO/IEH;
y4acTBOBaTh B IpynmnoBbIX (popmax pa®oThl (0OCYXIeHUs, OOMEH MHEHHSIMHU, MO3TOBBIE IITYPMbI U APYTHE),
BBITMOJHATH CBOIO YacTh pabOThl U KOOPAMHHUPOBATH CBOM ACMCTBHS C APYTMMH YJ€HAMH KOMaHMbI, OLICHUBATh
KayeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT O KPUTEPUIM, CHOPMYIUPOBAHHBIM YYACTHUKAMHU B3aUMO/ICHCTBUS.

PeryasiTuBHbIe yHUBeEpPCaJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:



e CaMOCTOSITEILHO COCTaBJIAThH IUIAH, aiTOPUTM PEHIECHUs 3aJaud (MU €ro 4acTh), BHIOUpPATh CIOCOO pElIeHUs C
y4€TOM HMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
pelieHui ¢ y4éToM HOBOM MH(POPMAIIH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIN HHTEJJIEKT:

e BIIQJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJISI ITPOLIECCa U PE3YJIbTaTa PEIICHUS] MaTEMAaTUYECKOM 3a]1auu;

e MPEABUAETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH [IPU PEIICHUHU 3a/1a4l, BHOCUTh KOPPEKTUBBI B IESITEIIBHOCTD
Ha OCHOBE HOBBIX OOCTOSTENbCTB, HAWJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYJIHOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yJibTaTa JESITEIbHOCTH IOCTABICHHOM IEIN W YCIOBUSIM, OOBICHATH MPUYUHBI
JIOCTHKEHUSI WM HEJOCTHXKEHUS 1IeTTH, HAXOAUTh OLTHOKY, 1aBaTh OIEHKY PUOOPETEHHOMY OTIBITY.

HPEIMETHBIE PE3YJIbTATDBI

K konIity oOydeHus B 7 kjaacce 00y4yaroIIUIiCs MOMYUYUT CIAETYIONINE NPEIMETHBIC PE3YIbTaThI:

Yucaa v BIYMCICHUSA

BrInonHATh, coueTas yCTHbIE U TUChbMEHHBIE TPUEMBI, aprU(PMETUUECKUE IEUCTBUS C PallMOHATBHBIMU YHCIAMH.

HaxonuTth 3HaYeHHS YHCIIOBBIX BBIPAXKEHUMN, TPUMEHSITH Pa3HOOOPa3HbIE CITIOCOOBI M TPUEMBI BBIYUCIICHHUS 3HAYECHUN
JTPOOHBIX BBIPAKEHUM, COEPIKAITNX OOBIKHOBEHHBIC U JECATUYHBIC JPOOH.

[lepexoauTh OT OAHOW (POPMBI 3aIUCH YUCEN K Apyroi (mpeoOpa3oBbIBATH AECATHUHYIO IpOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCTUYHYIO, B YaCTHOCTH B OECKOHEUHYIO JIECSITUIHYIO APOOB).

CpaBHUBATH U YIIOPSJOUYNBATH PAllMOHAIIbHBIC YUCIIA.

OKpyrasTh yKcIIa.

BpINONHATh NMPUKHUIKY U OLIEHKY PE3yJIbTaTa BBIUMCIEHUW, OLCHKY 3HAYEHWW YMCIIOBBIX BBIPAKCHUN. BBINOIHATH
JEUCTBUS CO CTEMEHSIMU C HATypaJIbHBIMH MOKa3aTEIISIMHU.

[IpuMeHSTh IPU3HAKU JIETUMOCTHU, PA3JIOKEHNE Ha MHOKUTENIU HaTYpPaIbHbBIX YHUCEIL.

Pemiath npakTUKO-OPUEHTUPOBAHHBIE 33/1a4H, CBA3aHHbBIEC C OTHOIIEHUEM BEJIMUKH, TPONOPIIMOHAIBHOCTHIO BEJINYHH,
MpOIIEHTAMH, HUHTEPIPETUPOBATH PE3YJbTaThl PEIICHUS 3a/lad ¢ Y4ETOM OrpaHUYEHUM, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpuBaeMbIX OOBEKTOB.



AuredOpanyeckKue BbIpaKeHU

Hcnonp30BaTh anreOpandeckyrd TEPMUHOJOTHUIO W CHUMBOJIMKY, MPUMEHATH €€ B IPOIECCe OCBOCHUS YyYEOHOTO
MaTrepurana.

Haxonutb 3HaueHnst OyKBEHHBIX BBIPAKEHUMN MIPU 3aJaHHBIX 3HAYEHUSAX TIEPEMEHHBIX.

BoInonHsaTh TpeoOpa3oBaHus 1I€JI0T0 BBIPAXKEHUSI B MHOTOWIECH MPUBEACHUEM MOJOOHBIX CIAraeMbIX, PaCKphITHUEM
CKOOOK.

BBINIONHATS YMHOKEHUE OJHOYJIEHA Ha MHOTOYJIEH M MHOT'OYJI€HA Ha MHOTOYJIEH, MPUMEHATh (OPMYIIbl KBaaparta
CYMMBI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh Pa3iokKEHNE MHOTOWIEHOB HA MHOXHTENIU C IOMOIIBIO BHIHECEHHS 3a CKOOKHM OOILEro MHOXKUTEJNS,
IPYNIMPOBKHU CIIAraeéMbIX, IPUMEHEHUS (POPMYIT COKpPAIIEHHOTO YMHOKEHHUSL.

[IpumeHsTh TpeoOpa3z0BaHUs MHOTOWICHOB JJIsl PEIIEHUS PA3IMYHbIX 33/1a4 U3 MATEMAaTHKU, CMEKHBIX [TPEAMETOB, U3
peabHOM MTPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYypaIbHBIMH IMOKA3aTEIIMU JJI MPeoOpa30BaHUsI BRIPAKEHUH.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHHBIE ypaBHEHHS C OJHOM IMEPEMEHHOM, ITPUMEHSS MPaBWIA NEPEXOJa OT MCXOAHOTO YPAaBHEHUS K
paBHOCWIBHOMY eMy. [IpoBepATS, SIBISETCA JIN YUCIO KOPHEM YPABHEHUS.

[TpumensTh rpaduueckue METOIbl MPU PEIICHUH JIMHEWHBIX YPABHEHUHN U UX CUCTEM.

[TonGupath mpUMepsI Map YUCe, ABISIOUMXCS PEIICHUEM JIMHEHHOTO YpaBHEHHS C IBYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOMU IMJIOCKOCTHU IpaUK JIMHEHHOTO YpaBHEHUS C ABYMsS MEPEMEHHBIMU, MOJIb3YSACh rpauKom,
MIPUBOJUTH NMPUMEPHI PELIEHUST YPABHEHHS.

PemaTe cucTeMbl IByX JIMHEWHBIX YPaBHEHUM C ABYMs IEPEMEHHBIMU, B TOM YHCIIe Tpa(ruecKu.

CocTaBnATe W pewiarh JHHEWHOE YpAaBHEHUWE WM CUCTEMY JIMHEWHBIX YPAaBHEHHMI IO YCJIOBHIO 3a/1ayH,
WHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aa4H NIOJIYYEHHBIN PE3ybTAaT.

DyHKIUU

N300paxkath Ha KOOPAMHATHOW NPSIMOW TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM KOOpAMHATAM, Jy4Hd, OTpPE3KH,
MHTEPBaJIbl, 3aIUCHIBATH YUCIOBbIE TPOMEKYTKU Ha aNre0Opandyeckom si3bIKe.



OtmedaTh B KOOPJIMHATHOM IUIOCKOCTH TOYKH IO 33JJaHHBIM KOOpJWHATAM, CTPOUTH TpadUKU JIMHEHHBIX (YHKITUH.
CtpouTts rpaduk pyHkuuu Yy = [X|.

OnuchIBaTh ¢ TOMOIIBIO PYHKIINI U3BECTHBIE 3aBUCUMOCTU MEXY BEIMUMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE, 1ICHA,
KOJIMYECTBO, CTOMMOCTb, TPOU3BOAUTEIILHOCTD, BpEMsi, 00BEM PabOTHI.

Haxonutb 3HaueHne PyHKIIMM MO 3HAUEHUIO €€ apryMeHTa.

[Tornmate Tpaduueckuii crmocod MPEeACTaBICHUS W aHaidu3a WH(pOpMAIMW, HW3BJICKaTh W WHTEPIPETHPOBATH
uH(pOpMaIUIO U3 rpa)MKOB peaabHbIX IPOLIECCOB U 3aBUCUMOCTEM.

K koniry oO0ydyeHus: B 8 kiaacce oOydaromuiics MOTYYUT CISAYIONINE MTPEAMETHBIC PE3YIbTATHI:

Yucaa v BBIYMCICHUA

Hcnonb30BaTh HayajibHbIE IPEICTABICHHUS O MHOXKECTBE JCHMCTBUTEIIBHBIX YHUCEI JUISI CPAaBHEHUS, OKPYIJICHUS U
BBIYUCJICHUN, N300paxaTh JeUCTBUTEILHBIC YUCIa TOUKAaMU Ha KOOPAMHATHON MIPSIMOM.

[IpuMeHATh TOHSATHE apU(PMETUYECKOrO KBAJAPATHOTO KOPHS, HAXOJWUTh KBaJpaTHbIE KOPHHU, HCIOJB3YS MpHU
HEOOXOIMMOCTH KaJIbKYJISITOP, BBITIOJHITH MPEeOOpa3oBaHUsI BBHIPAKECHUM, COACPKAIIMX KBAJPATHbIE KOPHU, UCIOJIb3YS
CBOMCTBA KOpPHEM.

Hcnonb30BaTh 3anMCH OOJIBIIMX U MAJIBIX YHUCEJT C IOMONIBIO IECATUYHBIX Ipobeit u creneneit yucna 10.

AJsiredOpanvyecKue BbIPpAKEHUA

[IpuMeEHSATh TOHSTHE CTENEHH C I1ENbIM TMOKa3aTesleM, BBIMOJHITh MPeoOpa3oBaHUsl BBIPAXKEHUM, COJEpIKALIUX
CTEIEHU C LIEJBIM ITOKA3ATENEM.

BBITIONTHATE TOXKIECTBEHHBIC MPEOOpa30BaHUSI PAlMOHATBHBIX BBIPAKCHUH Ha OCHOBE TNPABWII JCHUCTBUN HaJ
MHOTOYJICHAMH U aire0pandyecKuMu Jpo0siMu.

PacxitanpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTENU.

[TpumensTh mpeodpa3oBaHus BEIPAKECHUN JIs PEIICHUS PAa3IUYHBIX 3a7a9 U3 MAaTEeMAaTUKH, CMEXHBIX MPEAMETOB, U3
pealbHOM IPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHbIE, KBaJpaTHbIC YPABHEHUS W PalMOHAIbHBIC YPAaBHCHMS, CBOISAIIMECS K HUM, CUCTEMbI IBYX
YPaBHEHUI C IBYyMS [IEPEMEHHBIMHU.



[TpoBoANTH MpOCTEHIIINE HCCIEAOBAHNS YPAaBHEHUH 1 CUCTEM YPaBHEHUI, B TOM UKCJIE C MPUMEHEHUEM IpapUuecKux
npeacTaBiieHu (YCTaHABIMBAaTh, UMEET JIM YPAaBHEHUE WJIM CUCTEMA YPaBHEHUW pPELICHHUSA, €CIIM UMEET, TO CKOJIBKO, U
npouee).

[TepexonuTh OT CI0BECHOW (POPMYIUPOBKH 3a7auu K €€ anredpandeckoi MOAEINH ¢ IOMOIIBIO COCTABICHUS yPaBHEHUS
WJIM CUCTEMBI YPaBHEHUH, HHTEPIIPETUPOBATH B COOTBETCTBUN C KOHTEKCTOM 33/1a4y IIOJyYECHHBIN PE3yJIbTaT.

[IprMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB JUISl CPABHEHUS, OLICHKH, PEIIaTh JIMHEHHBIE HEPABEHCTBA C OJHOMU
NEPEMEHHOM U UX CUCTEMBI, 1aBaTh IPaUUECKyI0 WIUTFOCTPALIMIO0 MHOYKECTBA PELIEHUN HEPABEHCTBA, CHCTEMbl HEPABEHCTB.

DOyHKUIMHA

[ToHnMaTh 1 UCTIONB30BaTh (PYHKIIMOHAIBHBIE TOHITHS U S3bIK (TEPMUHBI, CAMBOJIMYECKHE 0003HAUEHUS ), OIIPEIETATh
3HaYeHUE (PYHKIMH 10 3HAYECHUIO apTyMEHTa, ONPEAEIIATh CBOMCTBAa (PyHKIINHU 1O €€ rpaduKy.

Crtpoutb rpaduku 3JeMEeHTapHbIX QYHKIUNA BUJA:

y =k/X, y = %2,y =x3,y = |X|, y = VX, oruchIBaTh CBOICTBA YHCIOBOH (YHKIHH O ¢& rpaduKy.

K koHIy 00ydenus B 9 kjacce o0ydaronuiics MoJIyduT CIEeIyIOINe TPeIMETHbIE Pe3yIbTaThl:

Yucaa v BBIYMCICHUSA

CpaBHUBATH U YIIOPSAAOYMBATH PALHMOHAIBHBIE U HPPALMOHAIBHBIE YU CIIA.

BeimonuaTe apupMeTnueckre ASMCTBHS C palMOHAIbHBIMU UYMCIaMH, COYETas YCTHbIE U MHCbMEHHbBIE MPHUEMBI,
BBIIIOJIHATH BBIYMCIIEHUS C HPPALMOHAIIBHBIMU YUCIIAMH.

HaxoauTe 3Ha4EeHUS CTENEHEN C LIEJIBIMU IT0KA3aTEISIMU U KOPHEH, BBIYUCIIATH 3HAYCHUS YMCIIOBBIX BBIPAXKCHUN.

OKpyIJISITh AEUCTBUTENBHBIE YHCIIA, BBIIOJIHATH IPUKUAKY PE3YJIbTAaTa BIYUCICHHM, OLIEHKY YHCIIOBBIX BBIPAXKEHUMN.

YpaBHeHUs U HEPABEHCTBA

Pemars nuHelHbIe ¥ KBaipaTHbIE YPABHEHUS, YPAaBHEHUs, CBOISALIMECS K HUM, IPOCTeHIne 1poOHO-paliioHaIbHbIe
yYpaBHEHHUS.

Pemats cucrtemsl IByX JMHEWHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU U CUCTEMBI ABYX YPABHEHUM, B KOTOPBIX OJHO
YPAaBHEHHE HE SBIIAECTCS JIMHEHHBIM.

PemaTte TekcTOBbIE 3a7jauM aNreOpandecKuM CrocoOOM C MOMOILIBIO COCTABJIEHUS YPAaBHEHUS WM CHUCTEMBI JABYX
YPAaBHEHUU C IBYyMS IIEPEMEHHBIMH.



[TpoBOANTH MpOCTEHIIINE UCCAEAOBAHNS YPAaBHEHUHN U CUCTEM YPAaBHEHUM, B TOM YHUCIIE C TPUMEHEHUEM IrparuecKux
npeacTaBiieHu (YCTaHABIMBAaTh, UMEET JIM YPAaBHEHUE WJIM CUCTEMA YPaBHEHUW pPELICHHUSA, €CIIM UMEET, TO CKOJIBKO, U
npouee).

Pemarp nuHelHbIE HEPABEHCTBA, KBAPATHBIE HEPABEHCTBA, N300paXkaTh PELIEHUE HEPABEHCTB HAa YMCIOBOU MIPSIMOH,
3alMCBIBaTh PELIEHUE C TIOMOLIBIO CHMBOJIOB.

PemaTe crcTeMbl JINHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOYAIOIIME KBAIPAaTHOE HEPABEHCTBO, M300paKaTh
pEILIECHUE CUCTEMBI HEPABEHCTB HA YMCJIOBOM MPSIMOM, 3alMCBIBATh PEIIEHUE C TOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELLICHUN PA3JIMYHBIX 3aa4.

DOyHKUIMHA

Pacnio3HaBaTh (yHKIMM N3Y4E€HHBIX BUJOB. [I0Ka3bIBaTh CXeMaTHUECKH PACIIONIOKEHNE HA KOOPAUHATHOM MII0CKOCTH

rpadukoB GyHkmumii Buma: Y = kx, y = kx + b, y = k/x, y = ax2 + bx + ¢, y = x3, y = VX, y = |X|, B 3aBuCHMOCTH OT 3HAYCHHiT
K02 (PHUITMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

CtpouTh M M300paKaTh CXEMATHYCCKU TpadUKu KBaIpPaTUYHBIX (PYHKITUH, ONMHCHIBATH CBOWCTBAa KBAJAPATHUHBIX
(GyHKUHMI 110 UX rpapuKam.
Pacno3naBaTh kBagpaTudHyr0 (QYHKIIHIO 10 (OpMyJie, IPUBOJAUTH IPUMEPHI KBaAPATHUHBIX (DYHKIIUN U3 peanbHOI
KU3HU, (PU3UKH, TEOMETPHHU.
YucyioBbIE MOCJI€I0BATEILHOCTH U MPOrPeccum
Pacrio3naBaTh apu)METHICCKYIO U TEOMETPUICCKYIO TTPOTPECCHH MPU Pa3HBIX CIIoco0ax 3a1aHusl.
BBITIOTHITE BEIYUCIICHHS ¢ UCTIOIB30BaHUEM (DOpMYIT N-TO WieHa apuPMETHICCKON U TeOMETPHIECKON TTPOTPECCHIH,
CYMMBI TIEPBBIX N YJICHOB.
N300pakaTh 4aeHbI IOCIIEI0BATSIIFHOCTH TOUKAMH Ha KOOPAMHATHOMN IIJIOCKOCTH.
Pemate 3amauu, CBS3aHHBIC C YHCIOBBIMH TOCIICIOBATEIHPHOCTSIMH, B TOM YHCIIC 3aJa4d W3 PEATBHON XHU3HH (C
UCITOJIb30BAaHUEM KAITbKYJISATOPA, TU(PPOBBIX TEXHOJIOTHHA ).
TEMATUYECKOE IINTIAHUPOBAHUE
7 KJIACC

‘ Ne i/ ‘ ‘ Koan4yecTBo 4acoB




HaumeHoBaHMe pa3iesioB U TeM JJIeKTPOHHbIE

NMPOrpamMMbl Beero Kontpoubhbie  IIpakTudeckue | (umudppoBbie)
padoTsbI padoThbI oOpa3oBare/ibHbIE

pecypcsbl

Uucna u BeruKcieHus. PanmonanbHbie

qucna b

AnreOpanyecKkue BBIPaKECHUs b

YpaBHEHUS 1 HEPABEHCTBA b

Koopaunare! u rpadpuku. OyHkuun b

[ToBropenue u 0600meHHE b

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME




8 KUIIACC

KosmvecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHMe pa3iesoB U TeM (uudgposbie)
Ne o/m Konrtpoasnbie | IlpakTuyeckue
NPOrpamMMbl Bcero o0pa3oBareJibHbIE
padoThbI padoTsbI pecype
Uucna u Beruncienus. KBagparueie KopHu b
Uucna u Beruncienusi. CTeneHp ¢ UeinbIM
roKasareseM b
AnrebpandecKkre BbIPaKECHHUS. B
KBanparhsiii TpéxuneH
AnrebpandecKkre BbIPaKESHHUS. B
AnreOpaundeckas 1po0b
VYpaBHeHus u HepaBeHcTBa. KBagparHbie E
ypaBHEHUS
VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI E
ypaBHEHUH
VYpaBHeHus u HepaBeHCTBa. HepaBeHCcTBa b
Oynkuyuu. OCHOBHBIE TOHATHS b
Oyukuuu. Yuciaosble PyHKIMU b
[ToBTOpEeHME u 0600IICHIE b

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME




9 KJIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesoB U TeM (undposbie)
Kontpoubnbie | IlpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBare/ibHbIE
padoThbI padoTsbI
pecypcsl
Yucna v BerunciaeHus. JleicTBUTENbHBIE G
yucia
VYpaBHEHHUs 1 HEPABEHCTBA. YPaBHEHHUS C G
OJITHOM IIEPEMEHHOU
VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI G
ypaBHEHUH
YpaBHeHus U HEpaBeHCTBA. HepaBeHcTBa b
OyHKIUU b
HucnoBble OCIEN0BATENBHOCTH b
[ToBTOpeHue, 06001IeHIE, CUCTEMATH3AITUS 5

3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJ/IBHOI'O ITPOLECCA

OBA3BATEJ/IBHBIE YYEBHBIE MATEPUAJIBI IVIAA YYHEHUKA




» Anre6pa, 9 knacc/ Mepansk A I, [Tonorckuit B.b., Axup M.C.; nox penakuueit [lomonsckoro B.E., O6miectBo ¢
OorpaHUYCHHON 0TBeTCTBeHHOCTHIO M3narenbckuii neHTp « BEHTAHA-I'PA®y; AkuinonepHoe o61iecTBo «3mareascTBo
«ITpocBenieHne»

* Maremaruka. Anrebpa: 8-i kitacc: 0a30BbIl ypOBEHb: yueOHUK; 16-¢ u3znanue, nepepadoranHoe, 8 kinacc/ Makaperues 10.H.,
Mungrok H.I'., HemkoB K.W. u ap.; non penakuueit TensikoBckoro C.A., AkimonepHoe o0mectBo «3narenbecTBo
«IIpocsemenne»

» Maremaruka. BeposTHOCTh U cTaTUCTHKA: 7 - 9-¢ Kacchl: 0a30BBI YPOBEHB: YUCOHUK: B 2 HacTaX; 1-oe uznanue, 7-9 xmacc/
Beicouxkuit U.P., Slmenko U.B.; mox penakumeit SAmenko U.B., Akunoneprnoe o6mectBo «M3marenbctBo «IIpocBemnienne»

» Marematuka. ['eomerpusi: 7 - 9-e kinaccol: 0a30BbIil ypoBeHb: yueOHUK; 14-¢ u3nanue, nepepaborannoe, 7-9 knacc/ Aranacsx
JI.C., byty3oB B.®., KagomiieB C.b. u ap., Akinonepuoe obimectBo «M3narensctBo «lIpocseienne»

* 'eomerpus, 9 xknacc/ Mep3nsik A.L, [lononckuit B.b., Sxup M.C.; non pegakuueii [Tononsckoro B.E., O6miectBo ¢
orpaHUYeHHON 0TBeTCTBeHHOCThIO M3narenbckuit ieHTp « BEHTAHA-I'PA®y; AkunonepHoe o61iecTBo «3mareascTBo
«IIpocsemienne»

METOINYECKHUE MATEPHUAJIBI IJIAA YYUTEJIA



Maremaruka. BeposTHOCTh U cTaTuCTHKA. 7-9 Kiacchl. ba3oBeiil ypoBeHb.MeTonuueckoe mocooue K mpeaMeTHON JTUHUH
y4eOHHMKOB 110 BEpOATHOCTH U craructuke WM. P. Beicorkoro, U. B. fmenko nmox pegakuueit M. B. SAmenko

Maremaruka. Anre6pa.7-9 kinaccel. bazoBbiit ypoBeHb.MeTonueckoe nmocoore K npeIMeTHOM JIMHUKM Y4eOHUKOB I10 ajaredpe
IO. H. Maxkapseruesa, H. I. Munmrok, K. 1. Hemkosa u ap.bynxko E.B.

I'eomeTpus : 9 knacc : metoguueckoe nocooue / E.B. bytiko, A.I'. Mep3isik, B.b. [Tononckuii, M.C. SAkup. — M. : Benrtana-
I'pad, 2018.

HUPPOBBIE OBPASOBATEJIBHBIE PECYPChBI U PECYPCBI CETU UHTEPHET

Yuun.py
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