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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpCOB OCHOBHOIO OOIIETo
oOpa3oBaHus: OHA 00ECIIEYMBAET U3YyUCHHUE JIPYTUX JUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTApHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUS U B MTOBCEAHEBHOM kU3HU. PazButue y oOyuaronmxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYUIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIIECCOB
B NIpUpOJIE U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIHPOBAHUS B HAYyUYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX IS aJanTalliid B COBPEMEHHOM ITHU(PPOBOM
obmectBe. M3ydeHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMsS HaOJI0/aTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOyeT KPUTHUUYHOCTU MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBAaTh CBOW JCHCTBHS M BBIBOBI,
dbopmynupoBath yTBepxkacHUsA. OCBOEHUE Kypca aliredpbl 00eCcreunBaeT pa3BUTHE
JOTHYECKOTO MBIIIICHUSI OOYYaroOMIMXCsA: OHM HCIOJB3YIOT JACIyKTUBHBIE U
WHYKTUBHBIE PacCyXJeHusl, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOyyeHue  anrebpe  mpeanoyiaraeT  3HAYUTEIbHBIH  00BEM
CaMOCTOSITENTFHOM  JICATEIBHOCTH OOYYaroMIMXCs, IOSTOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 ABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINAIIA 00yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Anredpa» ajii OCHOBHOTO
o0miero 00pa3oBaHus OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOANUYECKHE
JuHuM: «Yucaa u BeIUUCICHUS», K ANTeOpanyecKue BhIPAKEHUSY, «YpaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxgas w3 3THX Ccoaep)KaTeIbHO-METOIUIECKIX
JVHUHA pa3BUBACTCs Ha MPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOICHCTBYS C
JpPYyrUMU ero JuHusMd. B xome wu3ydeHus y4eOHOro Kypca o0Oydaromumcs
MPUXOIUTCS JIOTUYECKH PACCYXKJaTh, MCIOJIB30BATh TEOPETUKO-MHOKECTBECHHBIN
s36IK. B CBSI3M ¢ 9TUM B mporpaMMy y4eOHOTO Kypca «Amredpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasieiax
MaTeMaTHYECKOro o0pa3oBaHUs U CIOCOOCTBYIOIIUE OBJAJCHUIO 00yYarOIIMMUCS
OCHOB  yHUBEPCAJIBHOTO MareMaTthdeckoro si3pika. ComepkaTenbHONW |
CTPYKTYpHOM OCOOEHHOCTBIO Yy4eOHOTro Kypca «AunreOpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne nuHMH «YHWCa W BBIYHCICHUS» CIYXKUT OCHOBOW st
JTATBHEHIIET0 M3yYEeHHUs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyUYarOIIUXCS
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHS MOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Xe MPHOOPETCHHIO MPAKTHUECKUX HABBIKOB, HEOOXOIMUMBIX JIJIsl IOBCETHEBHON
KU3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMM M UPPALUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHUEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIO.

Coneprxanue AByX anreOpandecKux JUHUN — « ANTeOpandecKre BhIPaKEeHHD)
U «YpaBHEHUsI U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYHAIOIIMXCS
MaTEMaTHUYECKOIo amnmnapara, HEOOXOAUMOIo JUIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX IPEAMETOB M IPAKTUKO-OPUEHTUPOBAHHBIX 3axad. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuana TPYIIUPYETCS BOKPYT
palMOHAaIbHBIX BBIpaKEHUN. Anredpa JEMOHCTPUPYET 3HaUCHUE MAaTEMaTHKU Kak
A3bIKa JUI TIOCTPOCHMSI MAaTEMaTHYECKUX MOJEIEH, OIHMCAHMS INPOLECCOB M
ABJIEHUN peanbHOro Mupa. B 3amaunm oOydeHust anreOpe BXOIAT TaKxke
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKaMU
NEeAyKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBaHne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUs, CHOCOOHOCTEN K MATEMaTUYECKOMY TBOPUYECTBY.

Copepxanre pyHKIMOHAIBHO-TPAPUUECKON JTMHUHM HALEIEHO Ha MOJIyYeHHUE
OoOy4JaronMMHCs 3HAaHUN O (PYHKUMSIX KaK BaKHEHMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIEAOBaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3ydyeHue marepuana crocoOCTBYeT Pa3BUTHIO Y OOy4arolmmxcs
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHBIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
IIPEACTABICHUN O POJIM MATEMATHKHU B PA3BUTUN LIUBUIN3ALMU U KYJIbTYPBIL.

CornacHo yueOHOMYy mlaHy B 7-9 Kkjaccax u3ydaercs YydeOHBIH Kypc
«AnreOpa», KOTOPbIA BKIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COAECpKaHUS:
«Yucna ¥ BBIYUCIEHUSA», «AJreOpandeckue BBIPAXKEHUSD, «YpaBHEHUS W
HEPABEHCTBA», « DyHKIUW.

Ha usyuenue yueOHOTO Kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 gaca B Heneno), B 9
kiacce — 102 yaca (3 yaca B Hezeo).



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Yuciia ¥ BIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JE€CATUYHBIC, TIEPEXO] OT OAHOU (hopMBI 3amucu
npobeit k apyroi. IloHATue panMOHaNBHOrO 4YHCHA, 3alUCh, CPABHEHHE,
yHOPSA0YMBAHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JEHCTBUS €
palMOHAJIBHBIMA YKCIIaMH. Pelenue 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM [IOKa3aTeJeM: OINpeelieHue, NpeoOpa3oBaHUE
BBIPQXEHUI HAa OCHOBE OIpEIEIeHUs], 3aIUCh 0oNbIIMX yucen. [IpouenTsl, 3anuch
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33/la4d Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaIbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, pPA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJbHbIX YHCEIL.

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

AuredpanvyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKEHUSA C IIEPEMEHHOMU. JlommycTUMBIE
3Ha4YeHUsA NepeMeHHbIX. [IpencrasiaeHue 3aBUCUMOCTH MEKly BEJIMYMHAMU B BUJIE
dbopmynbl. Beraucienus mo popmynam. [IpeodpazoBanne OYKBEHHBIX BBIPAXKEHUH,
TOXX/IECTBEHHO paBHbIE BBIP@KEHMS, MpaBWIa MpPeoOpa3oBaHUs CyMM U
MPOU3BEEHUH, IPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS TOJOOHBIX ClIaraeMbIX.

CBoJliCcTBa CTENEHH C HATyPAJIBHBIM [IOKA3aTEJIEM.

OpnHounensl 1 MHOrouseHbl. CreneHb MHorowieHa. CioKeHre, BBIYMTaHUE,
YMHOXXEHHE€ MHOTOWICHOB. MDOpMysbl COKpPAIIEHHOIO YMHOXEHHS: KBaapar
CyMMBl M KBaApar pa3sHocTH. PopMmyna pa3HOCTH KBajaparToB. PaznoxeHue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUS, MpaBuia MpeoOpa3oBaHUs ypaBHEHHUS,
PaBHOCUJIBHOCTb YPAaBHEHHU.

JluHenHOe ypaBHEHHE C OIHOW MEPEMEHHOM, YHUCIIO KOPHEH JIMHEHHOIO
YPAaBHEHUS, pELIEHUE JIMHEWHBIX ypaBHEHUH. COCTaBIEHHE YpaBHEHUN 110
YCJIOBHIO 3aJ1a4u. Penenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIBIO YPaBHEHUM.

JluneiiHoe ypaBHEHHE C IBYMs NEPEMEHHBIMH U ero rpaguk. Cuctema aByX
JVMHEMHBIX ypPaBHEHUW C JBYMs II€peMEHHbIMU. PerieHue cucrem ypaBHEHUU
CIocOOOM MOACTaHOBKHU. IIpuMepbl penieHusi TEKCTOBBIX 3aJad € MOMOILBIO
CUCTEM YPaBHEHUM.

DOyHKIUU



Koopaunara Touku Ha npssMou. UncinoBsle TPOMEXYTKU. PaccTosiHne Mexay
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[TpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AGcimucca U opAuHaTa
TOYKH Ha KOOPJIMHATHOM I10CcKOCTH. [Ipumepsl rpaukoB, 3aJaHHBIX (OPMYJIaMHU.
Urenue rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue ¢ynkuuu. [paduk
¢bynxun. CpoiictBa Qynkimid. Jluneitnas @ynkuus, e€ rpaduk. ['padux dyHkimm
y = |X|. I'padmyeckoe pernieHue ITUHEWHBIX YPaBHEHWH WM CUCTEM JIMHEHHBIX
YPaBHECHUU.

8 KVIACC

Yucia 1 BbIYMCICHUS

KBagparueiii kopeHb u3 uwucia. [loHsitue 00 uppalMoOHAIBHOM YHCIIE.
Jecsatuunbie TpUOIMKEHUST UppAlMOHAIBHBIX yucen. CBolicTBa apuMeTHUYECKUX
KBaJPAaTHBIX KOPHEW U X MPUMEHEHHE K TPEOOPa30BaHUIO YHCIOBBIX BhIPAXKEHUIN
Y BBIUHMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

CreneHb C 1eNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3auCh YHCIIA.

AnredpanvecKue BHIPAKECHUSA

KBagpaTHblil  TpEXuieH, pa3loKEHHE KBAaJPAaTHOIO TPEXWIEHA HaA
MHOKHUTEIIH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anreOpanueckoil apoowu.
CrnoxeHue, BbIUMTAHUE, YMHOXKEHHE, JI€JICHHE anreOpandyeckux JapoOei.
PanronanbpHbIe BRIpRXXEHHS U X ITpeoOpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmysia KOpHEH KBaJpaTHOTO ypaBHEHMS.
Teopema Buera. Pemenne ypaBHeHHM, CBOASIIMXCS K JJUHEWHBIM U KBAJIPATHBIM.
[Tpocreiimue ApoOHO-pallMOHATIbHBIE YPAaBHEHUS.

['paduueckas uaTEpHpeTanvs ypaBHEHUN C BYMS MEPEMEHHBIMU U CUCTEM
JVHEWHBIX YPAaBHEHHWU C JBYMS IIepeMeHHbIMHU. l[Ipumepsl pemeHus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pelienre TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWIIBHOCTE HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM INEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DyHKUIMHA

[Tonsitue ¢ynknuu. OOIacTh oOmNpeAeNeHuss U MHOXKECTBO 3HAYCHHH
dbynkmun. CriocoOb! 3a1aHust PyHKITUH.

I'padux ¢yskummu. YUrtenne cBoicTB dyHKumuu mno e€ rpaduxy. [Ipumeps
rpadukoB (GyHKIHMA, OTpa)KaIOIIKUX PeATbHbBIE MPOLECCHI.



OyHKIMY, OMNUCHIBAIOIIME TNPSIMYI0 M OOpaTHYI MPOMOPLMOHATIBHBIE
3aBHCHMOCTH, HX rpaduxu. OyHkuun Y = X2, Yy = X3, y = VX, y=|x|. [padudeckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUM.

9 KJTIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4ncna, UppallMOHAIBHBIC YHCIIA, KOHEYHBIE U OCECKOHEUHBIC
JeCATUYHBIE APpoOu. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
KaKk OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHCTBUTEIIBHBIX YHCEN U KOOPAUHATHOMN MPSAMOM.

CpaBHEHHME JIEWCTBUTENIbHBIX YHCEN, AapU(PMETUUYECKUe JEHUCTBUS C
JEUCTBUTEIbHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKpYXKAIOLIETO MHpA, JJIUTEIBHOCTh IPOLIECCOB B
OKpPY’KaroIeM MHUpE.

[TpubnnkE€HHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpyTieHe
yucen. [[puknaka u orieHka pe3ynbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. Penienne ypaBHEHUN, CBOJSIMXCS K JUHEUHBIM.

KBagpaTHoe ypaBHeHHe. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTETICHEN Pa3JI0)KEHNEM HA MHOKUTEIH.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3ajiady
aNredpandeckuM METOJIOM.

VYpaBHeHuEe ¢ AByMsI NEPEMEHHBIMU M ero rpaduk. Pemienue cucrem IByx
JIMHEWHBIX YPABHEHUM C IBYyMS NIEPEMEHHBIMU. PellieHne CUCTEM JBYX YpaBHEHUN,
OJIHO U3 KOTOPHIX JIMHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
WHTEpIIPETaLNs CUCTEMBI YPABHEHUHN C IBYMs IEPEMEHHBIMU.

Pemennie TekCTOBBIX 3a71a4u alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

PemieHre JIMHENHBIX HEPABEHCTB C OJHOM mnepeMeHHOM. PemenHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW TIiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
MIEPEMEHHBIMHU.

DyHKIMHA

KBagparuunas ¢yHkuus, e€ rpadpuk u cBoiictBa. Ilapabona, kKoopauHaATHI
BEPIIMHBI 1TapabO0JIbl, 0Ch CAMMETPHH ITapadOJIbI.

I'padukn byskmumii: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| u ux
CBOWCTBA.

YuciioBbIe MOCIE10BATEILHOCTH U MPOrPecCuu



[ToHsiTHE YMCITIOBOM MOCIENOBATEIBLHOCTH. 3aJaHHUE IOCIEI0BATEIBHOCTH
PEKyppEeHTHOH (popMyioit u HopMyIoi N-To YiieHa.

Apudmernueckass U reoMmeTrpuueckas nporpeccuu. @opmynsl N-ro WieHa
apru(pMETUIECKON U TeOMETPUUECKON MPOTrPeCCUil, CyMMbI TIEPBBIX N YJICHOB.

N3o0paxkeHne uieHOB apru(METHUYECKOH M TeOMETPHUUYECKOM IPOTrpecCHid
TOYKaMHM Ha KOOPJMHATHOW IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnosxHbIE IPOLIEHTHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA «AJITEBPA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yabTaThbl OCBOCHHUS MTPOrpaMMBbl Y4EOHOTO Kypca «Aredpa» XxapakTepus3yroTcs:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBIICHUEM HHTEpPEca K MPOIUIOMY M HACTOSIIEMY POCCHUHCKOM MaTEMAaTWKH, IEHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUSAM POCCHMCKUX MATEMATHUKOB U POCCUMCKON MaTEMATUYECKOM MIKOJIBI, K HCIIOJIb30BAHUIO 3TUX JOCTUKECHUHN B
JIPYTUX HAayKax W MPUKIAIHBIX chepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTHIO K BBIMOJHEHUIO OOS3aHHOCTEH TpaxJAaHWHA | peaju3allud €ero IMpaB, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYpP, SIBICHUN, MPOLEAYpP TPa)xJaHCKOTO OOIIECTBa
(HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBHIO K OOCYXKICHUIO JTHUYECKUX MPOOJIeM, CBS3AHHBIX C MPAKTUUYECKUM
MPUMEHEHUEM JOCTUKEHUN HayKH, OCO3HAHUEM BaKHOCTU MOPAIbHO-3TUUYECKUX MPUHIIUIIOB B ACSATEILHOCTH YUEHOTO;

3) TpyaoBOE BOCIMTAHUE:

YCTAHOBKOI Ha aKTUBHOE y4YacCTUE€ B PEUICHUU NMPAKTUYECKUX 3a/1a4 MATEMAaTHYECKON HANpPaBIEHHOCTH, OCOZHAHUEM
BOXHOCTH MaTEMaTUUECKOTO 00pa30BaHUsI HA IPOTSHKEHUHU BCEH KM3HM J1J1s YCIIEIIHON MPOodeCCUOHAIBHON NESITETbHOCTH
Y pa3BUTHEM HEOOXOJMMBIX YMEHUHN, OCOZHAHHBIM BBIOOPOM U MOCTPOCHUEM UHIUBUIYATHHOM TPAaeKTOPUU OOpa3oBaHUs
Y )KM3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4YecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOIMOHATHHOMY U ACTETHYECKOMY BOCTIPUATHIO MAaTEMAaTHYECKUX OOBEKTOB, 3a/ad, PEIICHU,
paccyXIeHu, yMEHUIO BUJIETh MaTEMAaTUUECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMSL:

OpHEHTaIlMe! B JEATEILHOCTH HA COBPEMEHHYIO CHCTEMY HAYUYHBIX MPEICTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS 4YEJIOBEKAa, MPUPOJALI W OOIIEeCTBA, MOHUMAaHWEM MAaTEMAaTHYECKOM HayKH Kak cQepbl YeI0BEUYECKOU
NEATEIIbHOCTH, ATANoB €€ Pa3BUTUS W 3HAYMMOCTU ISl PA3BUTHUS IMBWIM3ALNM, OBJIAJCHUEM SI3BIKOM MATEMATUKU U



MaTEeMaTUYECKOM KyJIbTYpOi KaK CPEACTBOM IMMO3HAHUS MHUpPA, OBJIAJEHUEM MPOCTEHIIMMHU HaBbIKAMHU UCCIIEA0BATEIbCKOM
NEeSATEIbHOCTH;

6) puznyeckoe Bocnuranue, GopMUpPOBaAHME KYJIbTYPHI 310POBbSI M IMOLMOHAJIBHOIO 0JIATONIOJIYYMS

TOTOBHOCTBIO IPUMEHSTh MATEMAaTUUYECKHE 3HAHUS B MHTEPECAX CBOETO 370POBbs, BEIEHUS 37J0pPOBOr0 00pa3a KU3HU
(3m0poBO€ MHTaHWE, COAJAHCUPOBAHHBIM PEKUM 3aHATUM U OTAbIXa, peryjspHas (u3nueckas aKTUBHOCTD),
c(OpMUPOBAHHOCTHIO HaBbIKA PEIICKCHH, TPU3HAHIUEM CBOETO MPaBa Ha OMIMOKY U TAKOTO )K€ MpaBa JIPyroro YeIoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpUEHTALlMEN Ha MPUMEHEHHE MaTeMaTHUYECKUX 3HAHWM JJI pelIeHHs 3a/1ad B 00JaCTH COXPAHHOCTH OKPY’KaroLIeH
Cpelbl, IJIAHUPOBAHUS IOCTYNKOB M OLEHKM HMX BO3MOXXHBIX IOCIEACTBUN I OKPYXAOIIEH Cpelbl, OCO3HAHUEM
r7100aJpHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIEM U IyTEH X PELCHUs;

8) ajanTanus K U3MEHSIIOIMMCSH YCJIOBUSAM COLUAIBLHON U NPUPOAHOM Cpelbl:

TOTOBHOCTBIO K JIEWCTBHSIM B YCIOBHUSIX HEONPEIEIEHHOCTH, MOBBILIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTHU Y€pe3
IPAKTHYECKYIO JIEATENbHOCTh, B TOM YHUCIE YMEHHUE YUUThCS Y JIPYTUX JIFOJeH, IpruoOpeTaTb B COBMECTHON JEATEIbHOCTH
HOBBIE 3HAHUSI, HABBIKA ¥ KOMIIETEHIIMH U3 OIIbITA APYTHX;

HEOOXOAMMOCThIO B (D)OPMUPOBAHMM HOBBIX 3HAHWW, B TOM 4YHCIE (OPMYyIHPOBATH UIEH, MOHATHS, TUIIOTE3bI 00
OOBEKTaX U SBJIEHUSAX, B TOM YHCIE€ paHEe HEU3BECTHBIX, OCO3HAaBAaTh Je(PUIMUTBHI COOCTBEHHBIX 3HAHUUA U
KOMITETEHTHOCTEH, MJITAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYALMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAlLMIO KaK BBI30B, TPEOYIOLIHIA
KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIE PEIECHUS U JAeHCTBUs, (OPMYIUPOBATh U OLEHUBATh PUCKU M MOCIEACTBHUS,
dhopMUpOBATH OIIBIT.

METANPEIJMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue JelicTBUA:



BBISBJISITh U XapaKTepHU30BaTh CYIIECTBEHHBIE MPU3HAKA MATEMAaTHUYECKUX OOBEKTOB, IMOHATHI, OTHOILICHUM
MEXIy TMOHATUAMH, (POPMYyIHpPOBATH ONpPENCICHUS TMOHSATHUH, YCTaHABIWMBATH CYIICCTBEHHBIM MpPU3HAK
KJIacCU(pUKALMU, OCHOBAHHMS JJIs1 000OIICHUS U CPaBHEHHUS, KPUTEPUHU POBOIUMOTO aHAIIN3A;

BOCIIPUHUMATh, (OPMYJIUPOBaTh M NPEOOPa30OBBIBATh CYXKICHUS: YTBEPAUTENbHbIE U  OTpHUIATENIbHbIE,
€IMHUYHbIE, YaCTHBIE U OOIIHE, YCIOBHbIE;

BBISIBIIATH MAaTEMATUICCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MMPOTHBOPEYHS B (DaKTaxX, JAaHHBIX, HAOTIOACHUSIX U
YTBEPKIEHUSIX, TIpeIaraTb KpUTEPUU ISl BBISIBIICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUUIA;

JIeJIaTh BBIBOJBI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKHM, JACAYKTUBHBIX M HWHAYKTUBHBIX YMO3aKIIOUECHUH,
YMO3AKJIIOUYEHHI M0 aHAJIOTUH;

pazOupaTh JOKa3aTelbCTBA MAaTEMAaTHYECKUX YTBEPXKIEHUU (NpsMblE W OT MPOTUBHOIO), MPOBOJIUTH
CaMOCTOATENIbHO HECIIOKHBIE I0Ka3aTENIbCTBA MATEMATUYECKUX (PAKTOB, BHICTPAUBATh apTyYMEHTALIUIO, IPUBOJUTH
MPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHHUS;

BBIOMpATH CIIOCO0 perieHus yueOHoM 3a1aun (CpaBHUBATh HECKOJILKO BAapUAHTOB PEIICHMsI, BRIOMpaTh Haubosee
MOAXOSIIINN ¢ y4ETOM CaMOCTOSTENILHO BBIICIEHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBaTe/IbCKHe J1eiicTBUS.

UCTIONBb30BaTh BOMPOCHI KAaK MCCIENOBATENbCKANA WHCTPYMEHT TIO3HaHWs, (OpMYyITUpOBaTH BOMPOCH,
bukcupyomye mpoTUBOpeUre, MpodIeMy, CaMOCTOSTENBHO yCTaHABIUBATh UCKOMOE U JaHHOE, (hOpMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3UIIMIO, MHEHHE;

IPOBOAUTH MO CAMOCTOSITEJIBHO COCTaBICHHOMY IUIAHY HECIIOKHBIM SKCIIEPUMEHT, HEOOJbIIOE HCCIEA0BaHUE 110
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHUYECKOT0 00bEKTa, 3aBUCUMOCTEN 00bEKTOB MEX 1Y COOOM;
CaMOCTOSITeNIbHO  (pOpMYJIMpOBaTh OOOOIIEHUS W BBIBOABI MO pe3yjbTaTaM IPOBEAEHHOIO HAOIIOICHUS,
UCCJIEIOBaHMSI, OLICHUBATh JOCTOBEPHOCTH MOJYUYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCa, a TAKXKE BBIABUTATh MPEINOI0KEHUS O €r0 Pa3BUTUU B HOBBIX
YCIIOBUSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBJISITH HEJJOCTATOYHOCTh M M30BITOYHOCTh MH(GOPMAIUHU, JAHHBIX, HECOOXOAUMBIX JIJIsl pEIICHUs 3a1a4H;



BBEIOMPATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATh M WHTEPIPETUPOBATH MHPOPMAIIUIO PA3TUYHBIX BHIOB U (popm
MIPEICTABIICHNUS,

BEIOMpATh (hopMy mpencTaBieHuss HHOOPMAITUU U HWILTIOCTPUPOBATH PEIIaeMbIe 3a/1a4d CXEeMaMH, JHarpaMMaMu,
WHOM TpauKOM 1 MX KOMOMHAITUSAMU;

OLICHWBATh HAAGKHOCTh WMH(MOpPMAIMHM IO KPUTEPHSAM, MPEAIOKECHHBIM YYHTEIeM HIU CHOPMYINPOBAHHBIM
CaMOCTOSITENIEHO.

KOMMyHHKaTHBHLIe YHUBEPCAJIbHBIC y‘leﬁﬂble HeﬁCTBHHZ

BOCIPUHUMATh U (POPMYIHPOBATh CYKJIEHUS B COOTBETCTBUM C YCJIOBHSAMH U LENSIMH OOIIEHUS, SCHO, TOYHO,
I'PaMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U IMCBMEHHBIX TEKCTAaX, 1aBaTh MOSICHEHUS 10 XOAY PELICHUS
3a/1a4i, KOMMEHTHPOBATh IOJyYEHHBIN PE3yJIbTaT;

B XOA€ OOCYXIEHHUS 3aJaBaTh BOIPOCHI MO CYLIECTBY OOCYKIAa€MOl TeMbl, MpOOJIEMBbI, pelIaeMoil 3aaayu,
BBICKA3bIBaTh MJIEH, HALCJICHHBbIE HA TMOWUCK PEUIEHUS, COMOCTABISATh CBOM CYXKIEHUS C CYXIACHUSAMHU JPYTHX
YYaCTHUKOB JUajnora, oOHapyXHBaTh Pa3lMuue€ U CXOJCTBO IMO3ULUH, B KOPPEKTHOW ¢opme (popMyInpoBaTh
Pa3HOIJIACHS], CBOU BO3PAXKEHUS;

MPEACTABIIATh PE3YJIbTATHI PEIICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCIEOBAHUs, POEKTA, CAMOCTOSTEILHO BEIOMPATh
dbopmaT BBICTYIUUICHUS ¢ YUETOM 3aj1au MIPE3CHTAIMU U OCOOCHHOCTEHN ay IUTOPUU;

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

OPUHUMATH 1LI€JIb COBMECTHOM NEATENBbHOCTH, IMJIAHUPOBATh OPTraHM3alMI0 COBMECTHOH palOThI, paclpeaeisiTh
BU/JIbI paboOT, TOrOBApUBATHCA, 00CYX AATh MPOLECC U pe3yabTaT paboThl, 0000IIaTh MHEHHSI HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IpynmnoBbIX (popmax pa®oTel (0O0CYkIeHHs, OOMEH MHEHHSIMHU, MO3TOBBIE IITYPMbI U APYTHE),
BBITMOJHATH CBOIO YacTh pabOThl M KOOPAMHHUPOBATH CBOM ACHCTBHS C APYTMMH Wi€HAMH KOMaH/bI, OIICHUBATh
Ka4yeCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT IO KPUTEPUIM, CHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUS.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



e CaMOCTOSITEJIBHO COCTABJIATH IUIaH, aJTOPUTM PELICHUS 3a1ayd (WIM €ro 4acTh), BBIOMpATh CIOCO0 peIIeHHs C
y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTUPOBATh U KOPPEKTUPOBATH BapUAHTHI
pelieHui ¢ y4éToM HOBOM MH(POPMAIIH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

e BJAJETh CIIOCOOAMH CAMONPOBEPKHU, CAMOKOHTPOJIS IIPOLIECCca U PE3yJIbTaTa PELICHUS] MATEMaTHUYECKON 3a/1auH;

e MPEABUAECTH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTbH IIPH PEILICHUH 33J1a4l, BHOCUTHh KOPPEKTUBBI B JIESITEIIBHOCTD
HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAWJIEHHBIX OIINOOK, BBISIBIIEHHBIX TPYAHOCTEN;

e OIICHUBAaThb COOTBETCTBHE pe3yjbTaTa JEATEIbHOCTU IOCTABICHHOW €M U YCIOBUSAM, OOBSICHATH MPUUYHHBI
JOCTHKEHUS UM HETOCTHXKEHUS 1I€JI, HAXOAUTh OLIMOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIbTATDBI

K konIity oOydeHus B 7 kjacce 00y4yarOMIMICs MOTYUYUT CAEAYIONTUE TPEAMETHBIE PE3YIbTaThI:

Yucaa v BIYMCICHUSA

BrInonHATh, coueTas yCTHbIE U TUCbMEHHBIE TPUEMBI, apu(METUUECKUE TEUCTBUS C PallMOHATLHBIMU YUCIaAMU.

HaxonuTth 3Ha4eHHS YMCIIOBBIX BBIPAKEHUHN, TPUMEHATH Pa3HOOOPa3HbIE CITOCOOBI M TPUEMBI BHIYUCIICHH I 3HAUCHHI
JTPOOHBIX BBIPAKEHHM, COACPIKAITINX OOBIKHOBEHHBIC U JECATUUHBIC POOH.

[lepexoauTh OT OAHOW (POPMBI 3alUCH YUCEN K ApYyro (ImpeoOpa3oBbIBATh IECATUYHYIO IpOoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B ICCTUYHYIO, B YACTHOCTU B OECKOHEUHYIO JIECATUYHYIO APOOB).

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAIIBHBIC YUCJIA.

OKpyTasTh YUCIa.

BpINONHATE NMPUKHUIIKY U OLIEHKY PE3yJIbTaTa BBIYMCIICHUM, OLIEHKY 3HAYECHUN YHUCIIOBBIX BBIPAXKEHHUU. BBINOIHATH
JEUCTBUS CO CTEMEHSIMU C HATypaJIbHBIMH MOKa3aTEISIMHU.

[IpuMeHSTh IPU3HAKU JIETUMOCTH, PA3JIOKEHNE HA MHOXKUTEIN HATYypaJIbHBIX YHUCEI.

Pemiatb mNpakTUKO-OPUEHTHUPOBAHHBIE 3aJlauyd, CBSI3aHHBIE C OTHOIICHUEM BEJIMYHMH, MPOMOPLIHUOHAIBHOCTHIO
BEJIMYMH, MPOLEHTAMHU, WHTEPIPETUPOBATH PE3yJbTaThbl PEIICHUS 3aJady C YYETOM OrpPaHUYEHUM, CBSI3aHHBIX CO
CBOMCTBaMHU pacCMaTPUBAEMBIX OOBEKTOB.



AuredpanyecKue BbIpaKeHUs

Hcnonb3oBaTh anreOpanvyeckyr0 TEPMHUHOJOTHIO U CUMBOJIMKY, NPUMEHITh €€ B IPOLIECCE OCBOEHUS y4eOHOIO
MaTepuraa.

Haxoauts 3HaueHus1 OyKBEHHBIX BBIPAKEHUH MPU 33JJaHHBIX 3HAUCHUSAX IEPEMEHHBIX.

BeimonHATe peoOpa3oBaHus LIEIOT0 BBIPAXKEHHUSI B MHOTOYJICH MPHUBEACHUEM IOJ00OHBIX ClIaraéMbIX, PACKPBITHEM
CKOOOK.

BBINIONHATS YMHOKEHUE OJHOYJIEHA Ha MHOTOYJIEH M MHOTOYIEHAa HA MHOTIOYIEH, IPUMEHATh (POpMyJibl KBajapara
CYMMBI U KBaJpara pa3HOCTH.

OcCylIeCTBIATh Pa3IokKEHNE MHOTOWIEHOB HA MHOXHTEIN C ITOMOIIBIO BHIHECEHHS 3a CKOOKHM OOIIETr0 MHOXHTEI,
IPYNIMPOBKHU CIIAraeMbIX, IPUMEHEHUSI (POPMYJIT COKPAIIEHHOTO YMHOXKEHUS.

[IpumeHsTh npeoOpa3oBaHrsd MHOTOWICHOB ISl PELIEHUS Pa3IMYHbIX 337a4 U3 MATEMATHKH, CMEXHBIX MPEIMETOB,
U3 pEAIbHOW MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEN ¢ HATYpaJbHBIMU ITOKA3aTEIIMU JJIs1 IPE0Opa30BaHuUsl BbIPAXKEHUI.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHbIE ypaBHEHUS C OJHOM IMEPEMEHHOM, MPUMEHsS IMPaBWIA MEPEXOJAa OT MCXOAHOTO YPaBHEHHUS K
PaBHOCWIBHOMY eMy. [IpoBepsATh, SIBASETCA JIM YUCIO KOPHEM YPABHEHUS.

[IpumeHsTh rpadguueckue METOIbl IPU PEIICHUH JIMHEUHBIX YPABHEHUN U UX CHCTEM.

[TonGupath mpUMepsI Map YUCEN, ABISIOUMXCS PEIICHUEM JIMHEHHOTO YPAaBHEHUSI C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOW MJIOCKOCTHU IpadUK JIMHEHHOTO YPaBHEHUS C ABYMsI IEPEMEHHBIMHU, MOJIb3YSACh IpapuKoM,
IIPUBOJUTH NPUMEPHI PELIEHUS YPABHEHHUS.

PemaTe cucteMbl IByX JIMHEWHBIX YPABHEHUI C ABYMS IEPEMEHHBIMU, B TOM YHCJIEe Tpa(UuecKu.

CocTaBnsaTh W pewiarh JHHEWHOE YpAaBHEHUE WM CUCTEMY JIMHEWHBIX YpPAaBHEHHMI IO YCJIOBHIO 3a/1ayH,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M IOJyYEHHBIN PE3yIbTaT.

DyHKIUU

N300paxxath Ha KOOPAMHATHOW NPSIMOW TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM KOOpAMHATAM, Jy4YHd, OTpPE3KH,
WHTEPBaJIbl, 3alUCHIBATH YUCIOBbIE TPOMEKYTKU HA aNreOpandyeckoMm si3bIKe.



OTtMmedaTh B KOOPAUHATHOW IIOCKOCTH TOYKH IO 3aJaHHBIM KOOpPAWHATAM, CTPOUTH rpadvKu JTUHEHHBIX (yHKITHHA.
CrpouTts rpaduk GyHKIHHU Y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (YHKIIMA W3BECTHBIE 3aBUCUMOCTH MEXIY BEITWYMHAMHU: CKOPOCTh, BPEMs, PacCTOSHUE,
1[€Ha, KOJIMYeCTBO, CTOUMOCTb, TPOU3BOAUTEILHOCTh, BpeMsi, 00BEM pabOTHI.

Haxonutb 3HaueHne PyHKIUHU 10 3HAUEHHIO €€ apTryMeHTa.

[Tornmate Tpaduueckuii crmoco® MpeACTaBICHUS W aHaidu3a WH(pOpMaIMW, W3BJICKaTh W WHTEPIPETHPOBATH
uH(pOpMaIuIo U3 rpa)MKOB peaabHbIX IPOLECCOB U 3aBUCUMOCTEM.

K koniry oOydyeHus B 8 kiacce o0ydaronuiics MOTYUUT CIEAYIONIME TPEIMETHBIC PE3yJIbTAThI:

Yuciaa v BBIYMCICHUA

Hcnonb30BaTh HayajbHBIE IPEICTABICHHUS O MHOXECTBE JCHUCTBUTEIIBHBIX YHUCEI JUISI CPABHEHUS, OKPYIJICHUS U
BBIYUCIICHUN, N300paxath JeHCTBUTEIbHBIC YMCIIa TOUKAaMU Ha KOOPAUHATHOM MPSIMOM.

[IpuMeHsATh TOHSATHE apU(PMETUYECKOr0 KBAJAPATHOTO KOPHS, HAXOJIWUTh KBaJpaTHbIE KOPHHU, HCIOIL3YysS MpHU
HEOOXOMMOCTH KaJIbKYJIATOP, BBIIOJHITH MPEeoOpa3oBaHUsl BBHIPAKEHUM, COAEpIKAIIMX KBaJpaTHbIE KOPHHU, HCHOIB3YS
CBOWCTBA KOPHEU.

Hcnonb30BaTh 3aMCH OOJIBIIMX U MAJIBIX YHUCEJT C IOMOINIBIO IECATUYHBIX Ipobeit u creneneit yucna 10.

AuredpanvyecKue BbIPpaKEHUA

[IpuMeHSATh TOHSITHE CTENEHH C I1ENbIM TMOKa3aTesleM, BBIMOJHITh MPeoOpa3oBaHUsl BBIPAXKEHUM, COJEpIKALIUX
CTEIIEHU C LIEJIBIM [OKa3aTeJIeM.

BBITIONHATE TOXKIECTBEHHBIC MPEOOpa30BaHUsI PAlMOHAIBHBIX BBIPAKCHUH Ha OCHOBE NPABWI JCHCTBUN HaJ
MHOTOYJICHAMH U alireOpanyecKuMu JIpoOsiMu.

PackitanpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTEU.

[TpumensaTh mpeodpa3oBaHus BEIPAKECHHUM JIs PEIICHUS PA3IMYHBIX 33/1a4 U3 MAaTEMaTHUKH, CMEXHBIX MTPEAMETOB, U3
peabHOM IPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHElHbIC, KBaJApaTHbIC YPABHEHUS W pPalMOHAIbHBIC YPABHEHMS, CBOJIAIIMECS K HUM, CHUCTEMBI JBYX
YPaBHEHUM C ABYMSI IEPEMEHHBIMH.



[IpoBOAMTE NPOCTEUIIME HWCCIECIOBAHUSA YPAaBHEHUHW W CHUCTEM YPABHEHHM, B TOM YHCIE C IPUMEHEHHEM
rpauIecKuX MpeACTaBICHUH (yCTaHABIMNBATh, UMECT JIM YPaBHEHUE WIIM CHCTEMa ypaBHEHUH PEIIECHUs, €CIIM UMEET, TO
CKOJIbKO, U MPOYEE).

[lepexomuTh OT cioBecHON GOPMYIMPOBKU 3a7aud K €€ anreOpanvyeckoil MoJenu C TOMOIIBIO COCTaBIICHUS
YPaBHEHHUS WU CUCTEMBI YPABHEHUI, HHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a]1a4U MOJTYYECHHBIA PE3yJIbTaT.

[IpumMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKHU, PELIATh JIMHEWHBIE HEPABEHCTBA C OJHOM
MEPEMEHHOM M WX CHCTEMBI, JaBaTh TrpadUuecKyl0 WLIIOCTPAIIMI0O MHOXXECTBAa PEIICHUN HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKUIMHA

[lonumMaTe W UCHOJIB30BaTh (PYHKIIMOHAJIBHBIE TMOHATHA M A3BIK (TEPMHUHBI, CHUMBOJIMUECKHE OO0O3HAUYCHUS),
OMpEeNENATh 3HaYeHUE (PYHKIIMH 110 3HAYEHUIO apTyMEHTa, ONpeAeIsTh CBOUCTBA (DYHKIUU 110 €€ TpaduKy.

Crtpoutsb rpaduku d7eMeHTapHBIX GYHKIUNA BUJIA:

y = kiX, y =x2,y = x3,y = [X|, y = VX, orucbIBaTh CBOICTBA YHCIOBOH (YHKIHH 110 €& rpaduKy.

K konIty oOyueHus B 9 kiacce 00y4yarOMIUiCs MOTYUYUT CIAEAYIONTUE TPEAMETHBIE PE3YIbTaThI:

Yuci1a 1 BBIYUCTIEHUSA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAIIBHBIEC U UPPALlMOHATIBHBIE YHCIIA.

BoimonssaTh apudmMernueckue AeHCTBUS C PallMOHATIBHBIMH YHCJIAMH, COYETas yCTHbICE M MHUCHbMEHHBIC MPHUEMBI,
BBITIOJIHATH BBIUYUCIICHUS C UPPALIMOHAIBHBIMU YHCIIAMM.

Haxonuts 3HaueHUs CTENEHEN ¢ HEJIBIMU MTOKA3aTEeSIMA U KOPHEW, BBIYUCIISATh 3HAYEHUS YUCIOBBIX BBIPAKEHUIM.

OKpyraaTh AEHCTBUTEIIBHBIE YUCIIA, BHITIOJIHITH NPUKUJIKY PE3yIbTaTa BHIYMCICHUHN, OLIEHKY YUCIIOBBIX BBIPAKCHUH.

YpaBHeHMs U HEPABEHCTBA

PemaTte nuHelHbIE U KBaJIpaTHBIC YPAaBHEHHS, YPAaBHEHUS, CBOISIIUECS K HUM, TIPOCTEHIITNE TPOOHO-PAIHOHATIEHBIC
YpaBHEHHS.

Pemiath cuctemsl IByX JUHEHHBIX YPAaBHEHUH C IByMs IEPEMEHHBIMHU U CUCTEMBI ABYX YPaBHEHUMN, B KOTOPBIX OJHO
YpPaBHEHHUE HE SIBJISETCS JIMHEWHBIM.

PemaTte TekcTOBBIE 3a7auM anreOpandecKuM CIocoOOM C TIOMOIIBIO COCTABIICHUS ypaBHEHUS WM CHCTEMBI JBYX
YpaBHEHUI C ABYMS IEPEMEHHBIMHU.



[IpoBOAMTE NPOCTEUIIME HWCCIECIOBAHUSA YPAaBHEHUHW W CHUCTEM YPABHEHHM, B TOM YHCIE C IPUMEHEHHEM
rpaduueckux npeacTaBaeHUi (ycTaHaBIUBaTh, HIMEET JIM ypPaBHEHUE WA CUCTEMa YPaBHEHUN PELICHUS, €CIIH UMEET, TO
CKOJIbKO, U MPOYEE).

Pemarp JsMHElHbIE HEPAaBEHCTBA, KBaJpaTHbIC HEPABEHCTBAa, M300pakaTh pEIIEHWE HEPABEHCTB HA YHUCIIOBOIl
IIPSIMOiA, 3aIIUCBIBATh PEIICHNE C IOMOIIBIO CHMBOJIOB.

Pemate cHCTEMBI JIMHEMHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKIJIOYAIOIIME KBAJApPaTHOE HEPABEHCTBO,
U300pakaTh PEIICHUE CUCTEMbl HEPABEHCTB Ha YMCIIOBOM MPSIMOM, 3alIMCBhIBATh PEMIEHUE C TOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELLICHUHN PA3JIMYHBIX 3a1a4.

DOyHKUIMHA

Pacnio3naBaTh (yHKIMM W3y4eHHBIX BHAOB. I[lOKa3pIBaTh CXEMAaTUYECKH pACIOJIOKEHWE HAa KOOPAMHATHOU

mockoctr rpadukos GyHkumit Buga: Y = KX, y = kx + b, y = k/x, y = ax2 + bx + ¢, y = x3, y = VX, y = ||, B 3aBuCHMOCTH
OT 3HaYE€HHI KO3(P(PUIIMEHTOB, ONMHUCHIBATh CBOMCTBA (PYHKIUH.

Ctpouth W M300pakaTh CXEMaTHYCCKU TpauKy KBaAPATUIHBIX (YHKIIMN, OMMCHIBATH CBOWCTBA KBAAPAaTHYHBIX
(GyHKLMIA 110 UX rpaduKam.

Pacno3naBaTh kBagpaTudHyr0 (QPyHKIIHIO 110 (OpMYyJIie, MPUBOJAUTE IPUMEPHl KBaAPATHUHBIX (DYHKIIUN U3 peabHOMN
KU3HU, (PU3UKH, TEOMETPHHU.

YucsioBbIe MOCJI€I0BATEILHOCTH U MIPOrpeccun

Pacro3naBaTh apu)METHICCKYIO U TEOMETPUICCKYIO TTPOTPECCHH MPHU PA3HBIX CIIOC00ax 3amaHusl.

BBITIOTHITE BBIYUCIICHHS C MCTIOIB30BaHUEM (DOpMYIT N-TO WieHa apu(PpMETHICCKON U TeOMETPHUIECKON TTPOTPECCHI,
CYMMBI TIEPBBIX N YJICHOB.

N300pakaTh 4aeHBI IIOCIIEI0BATSIFHOCTH TOUKAMH Ha KOOPAMHATHOM IIJIOCKOCTH.

Pemate 3amauu, CBS3aHHBIC C YHCIIOBBIMH IOCIICIOBATEIBLHOCTSIMH, B TOM YHCIIC 33/Ja4d W3 PEATbHON KU3HH (C
WCITOJIb30BAaHUEM KAJIbKYJIATOPA, TU(PPOBBIX TEXHOJIOTHHA).

TEMATHUYECKOE IINTAHUPOBAHUE



7 KIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HanmeHoBaHHe pa3/iejioB U TeM undpoBbie
Ne /i P Konrpoabnbsie IIpakTHueckue (pp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
1 Yucna u BeIUKCICHUs. ParinoHanbpHbIe o5 1 bubmuorexa [JOK
yucia https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
2 AnreOpandecKkue BbIpaKEHUS 27 1 httos://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHEHIL i HEpaBeHCTBa 20 1 https://m.edso0.ru/7f415b90
bubmuorexa [JOK
4 Koopaumatet 1 rpaguicn. Gy 24 1 https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
I1 1
> OBTOpeHHE 1 0000uIeHHE 6 https://m.edso00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 5 0



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

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM un¢pposbIe
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u Beruncnenus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM - bubmuorexa [JOK
[IOKa3aTesemM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BhIPAKECHHUS. 5 1 bubnuorexa [JOK
KBanpatubiii TpéxwiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [JOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnmnorexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CHUCTEMBI 13 bubnuoteka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
8 DyHKUHH. OCHOBHEIE [IOHSATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
9 o 4 9
yHiupH. uciossIe GyHKumH https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 IT 6 1
OBTOpCHHE  0dodmeHHe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM uudpoBbie
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Uucna u Berunciienus. JlelicTBUTENbHBIC 9 0 0 bubnuorexa [JOK
qucia https://m.edso00.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y paBHEHUS C 14 1 0 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBuenus u HepaBeHCTBA. CHUCTEMBI 14 1 0 bubnnorexa [JOK
YpaBHEHU I https://m.edso00.ru/7f419d08
bubmuoreka [IOK
4 .H 1 1 1
VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 6 https://m.edso0.ru/7f419d08
bu6nmorexa LIOK
o 1 1 1
> YHICHIH 6 https://m.edso0o.ru/7f419d08
bu6mmoteka IIOK
q 1 1
6 HCIOBBIE TTOCIIEN0BATEILHOCTH 5 0 httos://m.edsoo.ru/7f419d08
[ToBTOpeHue, 0600IIEHNEe, CUCTEMATU3AIIHS bu6nmorexa LIOK
7 . 18 1 1
3HAHUM https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 3
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