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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 U TYMaHUTApHOTO IMKIOB, €€ OCBOCHHE HEOOXOAMMO s
POAOHKEHUS 00pa30BaHUs U B MTOBCEIHEBHOM kU3HU. Pa3Butue y o0ydarommxcs
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 TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX JJIsl aIalTallid B COBPEMEHHOM ITU(GPOBOM
obmectBe. M3ydeHue anreOppl oOecreynBacT pa3BUTUE YMEHMsI HaOJI0/aTh,
CpaBHMBaTh, HAaXOJWUThb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yTBepxkacHUsA. OCBOEHUE Kypca aliredpbl 00eCcreunBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUSI OOYYaroIIMXCS: OHM HCIOJB3YIOT JACIyKTUBHBIE U
UHAYKTUBHBIE PACCYXJIeHUs, 0000LIEHNE U KOHKPETHU3ALHI0, a0CTparupoBaHue u
ananoruto. OOyyeHume  anrebpe  mpeamnoyiaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITENIHOM  JIEATEIBHOCTH OOYYaroMIMXCs, TOPTOMY CaMOCTOSITEIbHOE
peleHue 3aa4 SBISETCS peann3alueil 1esTeNbHOCTHOTO MPUHIINIA 00y IEeHHUS.

B crtpyktype mnporpammbl ydueOHOro kypca «Anredpa» sl OCHOBHOI'O
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE
auHUM: «Yucaa v BBIYMCICHUS Y, «AJreOpandeckie BhIpaKEHUs», «YPaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxkgas w3 3THX colepikaTelbHO-METOIUIECKUX
JVHUHA pa3BUBACTCS HAa MPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOJICHUCTBYS C
IpyrMMH €ro JHHUAMH. B Xone wu3ydeHuss ydeOHOro Kypca O0OydarommMmcs
IPUXOJIUTCS JOTHUYECKU PacCyAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TMUM B mporpammy ydeOHOro Kypca «AJredpa» BKIIOYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TNPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro o0pa3oBaHUs U CIOCOOCTBYIOIIUE OBJAJCHUIO 00yYarOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTeMmMaTuueckoro s3pika. CopepxaTelnbHOH U
CTPYKTYpHOM OCOOEHHOCTBIO Yy4eOHOTro Kypca «AunreOpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne nuHMA «YWcTa ¥ BBIYHCICHUS» CIYXUT OCHOBOW st
JaNbHENIIET0 U3yYeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaIOUIHXCS
JIOTHYECKOT0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHHUSA TMOJIb30BaTHCS alTOPUTMAMH, A
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsi IOBCEAHEBHOM
’KU3HU. PazBUTHE MOHATUS O YMCIE Ha YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMM M UPPALUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHUEM



NPEACTABICHUM O JEHCTBUTEIBHOM YHCJE. 3aBEpUICHUE OCBOCHHS YHUCIOBOM
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIO.

Conepkanue JByX anreOpanyeckux JUHUN — « AJIreOpaniecKue BhIPaKCHUS
U «YpaBHEHUSI U HEPABEHCTBa» CHOCOOCTBYET (POPMUPOBAHUIO Y OOYyYarOIIUXCS
MaTEMaTUYECKOro arnmapara, HeoOXOAUMOTro Ui pelIeHUs 3a7ad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuana TPYIIUPYETCS BOKPYT
palMOHANBHBIX BRIpAXEHUN. AJredpa JEMOHCTPUPYET 3HAUCHHUE MATEMAaTHUKH Kak
A3bIKa JJI1 TOCTPOEHUS MATEMAaTHYECKUX MOJEJIEH, OMUCAaHUS MPOLIECCOB U
SBJIEHUN peanbHOro Mupa. B 3amaunm oO0ydeHust anreOpe BXOASAT TaKkxke
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKaMU
NEeAyKTUBHBIX paccyxaeHuil. [IpeoGpa3zoBanne cUMBOJIBHBIX (JOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXXEHHUS, CHOCOOHOCTEHN K MAaTEMAaTUYECKOMY TBOPYECTBY.

Copepxanre pyHKIMOHAIBHO-TPAPUYECKON JTMHUH HALEIEHO Ha MOJIyYeHHUE
OoOy4JaronMMHCs 3HAaHUN O (PYHKUMSIX KaK BaKHEHMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIEAOBaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u obmecTtBe. M3ydyeHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOyYaroIIMXCs
YMEHUS UCIIOJIb30BaTh PA3JIMYHbIE BBIPA3UTEIIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIad B (QOpMHUpPOBaHUE
MPEICTABICHUI O POJIM MaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMy maHy B 7-9 Kjaccax u3ydaercs YydeOHBIH Kypc
«AnreOpa», KOTOPbIA BKIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COAECpKaHUS:
«Yucna W BBIYUCIEHUSA», «AJreOpanyeckue BbIpaXKEHUs», «YpaBHEHUS U
HEPABEHCTBA», « DyHKIUW.

Ha usyuenne yueOHOTO Kypca «Anredpa» orBoautcs 306 dacos: B 7 Kiiacce
— 102 4aca (3 yaca B Henento), B 8 kimacce — 102 ygaca (3 yaca B Henento), B 9
kiacce — 102 yaca (3 yaca B Hezento).



COAEPKAHUE OBYUYEHUA
7 KUIIACC

Yucaa v BBIYMCICHUSA

Jpo6u OOBIKHOBEHHBIE M JECSITHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k apyroi. IloHATHe palMOHANBHOTO YHCIA, 3aluch, CpPaBHEHUE,
YHOOPSAIOYMBAHUE  pAlMOHANBHBIX uuceld. Apudmernyeckue JEHUCTBUS €
palMOHAJIBHBIMU YKCIIaMU. Pelrenne 3amad u3 peaJbHOW NPAKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHbIM I[IOKa3aTeJeM: OINpeielieHue, IpeoOpa3oBaHue
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 3a0a4 U3 PEaIbHON ITPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, pPA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJbHbIX YHCEIL.

PeanpHble  3aBUCMMOCTH, B TOM 4HClIe TpsiMas ©W  oOparHas
IPONIOPLIHOHAIBHOCTH.

AuredpanvyecKue BbIPpaKEHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHHus rnepemeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXY BEIIMYMHAMU B BUJIE
dbopmynbl. Beraucienus mo dopmyrnam. [IpeodpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOXX/IECTBEHHO paBHbIE BBIP@KEHMS, MpaBWIa MpPeoOpa3oBaHUs CyMM U
MPOU3BECHUH, MPABUIIA PACKPBITHS CKOOOK U MPUBEIEHUS MOJAOOHBIX ClIaraeMblX.

CBoJliCcTBa CTENEHH C HATyPAJIBHBIM [IOKA3aTEJIEM.

OnHouwieHsl U MHOTOWIEHBI. CteneHb MHOTOwWIeHa. CloXKeHue, BHIYMTAHHUE,
YMHOXEHHE MHOTOWICHOB. DOpMysbl COKpPAIEHHOIO YMHOXEHHS: KBaapar
CyMMBl M KBaApar pa3sHocTH. PopMmyna pa3HOCTH KBaAparoB. PazmoxeHue
MHOT'OYJIEHOB HA MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpPeHb YpaBHEHHWsI, MpaBUiia NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPAaBHEHHU.

JluHenHOe ypaBHEHHE C OIHOW MEPEMEHHOM, YHUCIIO KOPHEH JIMHEHHOIO
YPAaBHEHUS, pEIIEHUE JIMHEWHbIX ypaBHEHUH. CoCTaBl€HHE YPABHEHUH IO
YCJIOBHIO 3aJ1a4u. Perenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPaBHEHUM.

JIuneitHoe ypaBHEHHE C IBYMs NMEPEMEHHBIMH U ero rpaguk. Cuctema aByX
JIMHEWHBIX YPABHEHUW C JBYMsI IEPEMEHHBIMHU. PellleHne CHUCTEeM ypaBHECHUU
CIIOCOOOM MOACTaHOBKHU. IIpuMepbl pelieHusi TEKCTOBBIX 3aJad C IMOMOIIBIO
CUCTEM YPaBHEHUM.



DOyHKIUA

Koopaunara Touku Ha npssMou. YUnuciioBble NPOMEXKYTKHU. PaccTosiaue mexny
JBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[TpsimoyronbHas cucreMa koopauHat, ocu OX u Oy. AGcmucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM II0CcKOCTH. [IpuMepsl rpadukoB, 3a1laHHBIX (OPMYIIaMHU.
UYrenue rpadukoB peanbHbIX 3aBucuMmocTeil. [lonstue ¢ynknun. ['padux
¢bynxun. CpoiictBa Qynkiuid. Jluneitnas Gynkuus, e€ rpaduk. ['padux byHkimm
y = |X|. I'padmueckoe pelieHre JIHMHEWHBIX ypaBHEHHH M CHCTEM JIMHCHHBIX
YPaBHECHUU.

8 KVIACC

Yuciaa v BIYMCICHUSA

KBagparHbeiii kopeHb U3 uwucia. [loHsTHEe 00 HppalMOHAIBHOM YHCIIE.
Jecatruunblie TpUOIMKEHUST UPPALIMOHATBHBIX uKcen. CBoMCTBAa apuMETHIECKUX
KBaJIPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPEoOpa30BaHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIUHCJIEHUSM. JIeCTBUTEIIBHBIE YUCIIA.

Crenens ¢ 1enbIM NIOKa3aTeneM U e€ cBorictBa. CTaHIapTHAS 3alKCh YKCIA.

AuredpanvyecKue BbIPpaKEHUA

KBampaTHbiii  TpE€XuieH, pas3loKEHWE KBAJPATHOIO TPEXWIEHA HA
MHOKUTEH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anreOpanueckoil apoowu.
CrnoxeHre, BBIYUTAHHE, YMHOXXEHHE, JeJICHHE aireOpandecKkux ApoOei.
PanronanbpHbIe BRIpRXXEHHS U X ITpeoOpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmysia KOpHEW KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. PenieHue ypaBHEHUM, CBOASAIINXCSA K JJUHENHBIM U KBaJAPATHBIM.
[Ipocreiinme qpoOHO-palMOHAIbHBIE YPABHEHMUS.

['paduyeckas uHTEpIIpeTalUsl YPAaBHEHUM C ABYMS MEPEMEHHBIMU M CUCTEM
JVMHEUHBIX YpaBHEHUW C JABYMsl NEpEMEHHbIMH. [IpuMepsl pelieHuss cucreMm
HEJIMHEMHBIX YPABHEHUH C JIByMS [IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4u aaredpanyeckuM CrocoooM.

HucoBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWJIBHOCTH HEPABEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DyHKIMHA

[Tonsitue ¢ynknuu. OOIacTh oOmpeAeNeHuss U MHOXKECTBO 3HAYEHHA
¢yuxun. CrnocoObl 3a1a0us QyHKIUH.



I'paduk ¢ynkmuu. Utenwe cBorcTB GyHKIUU 10 €€ rpaduxy. IIpumeps
rpadukoB QyHKINIHA, OTpaXKAIOIIUX PEaNbHBIC MPOIIECCHI.

OyHKINK, OMUCHIBAIOIIKME TMPSAMYI0 M OOpaTHYIO MPOMOPIIHMOHATHHBIE
3aBHCHMOCTH, HX rpaduxu. OyHkuun Y = X2, y = X3, y = VX, y=|x|. [padudeckoe
pelIeHre ypaBHEHUH U CUCTEM YpaBHEHUIA.

9 KJTACC

Yucia ¥ BbIYMCICHUS

PaunonanpHble yMClia, UppalMOHAIbHBIE YUCIIA, KOHEYHbIE U OECKOHEUYHbIE
JecsATHUHbIE ApoOU. MHOXKECTBO JIEHCTBUTENBHBIX YNCEN, AEHCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHBbIE JAecATUYHbIe JpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
MEKTy MHOKECTBOM JEUCTBUTEIBHBIX YACENI U KOOPAUHATHON IIPSMOM.

CpaBHEHHE JIEWCTBUTENbHBIX YHCE, AapUPMETHUYECKUE JEUCTBHUS C
JNEWCTBUTEIbHBIMU YUCIIAMU.

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

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHus. OKpyTrieHne
yucen. [[puknaka u orieHka pe3yJibTaTOB BEIYMCICHUM.

YpaBHeHMs U HEPABEHCTBA

JInnenHoe ypaBHeHue. Penienne ypaBHEHUN, CBOASIIMXCS K JIUHEUHBIM.

KBanparHoe ypaBHeHue. PenieHue ypaBHEHUH, CBOASIIMXCA K KBaJIpPaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW U YETBEPTOU
CTETICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUI. PerieHue TeKCTOBBIX 3ajady
aNredpandecKuM METOJIOM.

VYpaBHeHue ¢ AByMsI NIEpeMEHHBIMH U ero rpaduk. Pemienue cucrem IByx
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMU. Pelienne cucrem AByX ypaBHEHU,
OJIHO W3 KOTOpPBIX JHUHEHHOEe, a Jpyroe — BTOpoil creneHu. ['paduueckas
MHTEPIIPETalNs CUCTEMBI YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JMHENHBIX HEPABEHCTB C OJHOM mIepeMeHHOoU. PemieHue cucrem
JMHEMHBIX HEPABEHCTB C OAHOM IniepeMeHHOW. KBaapaTHele HepaBeHCTBaA.
['padmyeckas mHTEpHpeTalns HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMH.

DOyHKIUU

KBanpatnunas ¢yskius, e€ rpaguk u cpoiictBa. [lapabGona, koopauHaThl
BEPILMHBI 1apadoJibl, OCb CAMMETPUH NapadOJIbl.



I'padukn byrkmit: y = kx, y = kx + b, y = k/x, y =x3,y =X, y = |X|, 1 ux
CBONCTBA.

YucaoBblie M0CI€A0BATEILHOCTH U MIPOTPECCUH

[loHATHE YHMCIIOBOM TMOCIEAOBATEIBLHOCTH. 3a/laHUE TIOCJIEI0BATEIIBHOCTH
peKkyppeHTHOH (popMyIoit u hopmyJIol N-To wieHa.

Apudmernueckas U reoMmerpuyeckas mnporpeccur. @opMynbl N-ro YieHa
apu(PpMETHIECKON U TeOMETPUUECKON MPOTrpeCCuil, CyMMbI IEPBBIX N YJICHOB.

N3o0paxkeHne 4iaeHOB aprU(METHUYECKOH M TeOMETPHUYECKOM IPOTpPecCHid
TOYKaMHU Ha KOOPAWHATHOM IIOCKOCTH. JIMHEWHBIN M AKCIIOHEHIUAIBHBINA POCT.
CI1oXHBIE IPOLICHTBL.



IINIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHUSA TIPOI'PAMMBI
YUYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MpOrpamMMmbl y4yeOHOro Kypca
«Anredpa» XapaKkTEepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY M HACTOSIIEMY POCCHUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYkKICHHUIO 3THUECKUX NPOOJIeM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHUEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX IMPUHLHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyaoBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B pEIIEHUM MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHMWEM BAXHOCTH MAaTEMATHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEMHON MNpodeccruOoHaIbHOM
JESITEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIEeHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O NMO3HAHMS:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHUECKON HayKd Kak cdepbl UeIOBEYECKOM
NEATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA W 3HAYMMOCTH JJIA Pa3BUTUS LMBHIM3ALMH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTHU4YECKON KYJbTYypOH KakK CPEACTBOM
IIO3HAHMWS MHpPA, OBJIAJICHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usuueckoe BocnuTanue, (GOopMHpPOBAHHE KYJILTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIArONOJIyYns:

TOTOBHOCTBIO TMPUMEHSATh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HHM  (3I0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pedIICKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY ¥ TAKOTO K€ MpaBa JPYroro 4eIoBeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTHYeCKUX 3HAHUMU IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXKaIOIICH cpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX TOCIEACTBUI JIsI OKpY’KaloIleld cpebl, OCO3ZHaAaHUEM
100aIbHOTO XapaKTepa 3KOJIOTHYECKHUX MPOOJIEM U MyTeH X pelieHus;

8) ajanTanusa K U3MEHSAIIMMCS YCJOBHAM COLUMAJBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO JESITEIHbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIHpoOBaTh WEH, TIOHSITHS, TUIIOTE3bl 00 OOBEKTAX U SIBICHUSIX, B TOM YUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPUHHMATH
CTPECCOBYIO CHTYAaIllMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUS] U JeUCTBUSA, (HOPMYJIHMPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIbTATDBI
ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue aeicTBUA:

e BBIBJISATh U XaPAKTEPU30BATH CYIIECTBEHHbIC MPU3HAKK MAaTEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOUIEHUH MEXKIY MOHATUIMH, (POPMYIHPOBATH
ONPEAEICHUS] TOHATHM, YCTAHABIMBATh CYILIECTBCHHBIM  NPU3HAK
Kiaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHWS W CpaBHEHUS, KPUTEPHUH
MPOBOJIMMOTO AaHAJIN3A;

e BOCHpPUHUMATH, (OPMYJIHPOBATH W  MPEeOOpPa3OBBIBATh  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, €AMHUYHBIC, YAaCTHBIE WU OOIIue,
YCJIOBHBIE;



BBISIBISITH ~ MAaTEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBopeursi B (akTax, AaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb  KpUTEPUM Ui BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
MIPOTUBOPEUHH;

JienaTh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIPsIMbIE U OT
IPOTUBHOIO), MPOBOJUTH CAMOCTOSITENIbHO HECJIOKHBIE JOKA3aTeNIbCTBA
MaTeMaTUYECKUX (PaKToOB, BBICTpaMBaTh AapryMEHTALMIO, IPUBOAUTH
IpPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh Croco0 pemeHus ydyeOHOW 3aaaud (CpaBHUBATH HECKOJIBKO
BApUMAHTOB peELIEHUs, BBHIOMpaTh Hauboiee MNOAXOAAIIMN € Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIBCKUN HHCTPYMEHT MO3HAHUSA,
(dbopMynIupoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTUBOpPEUYUE, MpoOIemMy,
CaMOCTOATENIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3UIMIO, MHEHHE;

IPOBOAUTH IO CaMOCTOSITEIbHO COCTABJIEHHOMY IIJIaHY HECJIOKHBIN
HKCIIEPUMEHT,  HEOOJIBILIOE  HMCCIEAOBAHME 1O  YCTAHOBJICHUIO
OCOOCHHOCTEH MAaTEMaTUYECKOTO OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXTy coOOit;

CaMOCTOATENLHO (POPMYJIUPOBATH 0O0OIIEHUS U BBIBOJIBI IO Pe3yJIbTaTaM
IPOBEAEHHOTO HAOMIOIEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIECHHIA;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BHTHE TPOIECCa, a TAKXKE BBIIBUTATH
IPEIOJIOKEHNS O €T0 Pa3BUTUHU B HOBBIX YCIIOBUSX.

Pa6ora c nundopmanueii:

BBISIBIIATh HEIOCTATOYHOCTh M HM30BITOYHOCTH WH(OpPMAIUH, TaHHBIX,
HEOOXOUMBIX JIJISl peIIeHUs 3a1a4u;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3MPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB M (JOPM IIPEICTABIICHUS,

BBIOMpATh (GopMy TpeACTaBiIeHUS HWHPoOpMaUu € WLUIIOCTPUPOBATH
peliaemMble 3aJayd CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOHMHAIUSIMU,

OIICHWBATh HAAEKHOCTh WH(OOPMAIMU TI0 KPUTEPHUSM, MPEIIT0KECHHBIM
YUUTEIEM UIH CPOPMYTUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIe 1elCTBHA:



BOCIIpUHUMATh H  (OPMYIHUPOBATh CYXICHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LEJIAMH OOIIEHHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, J1aBaTh MOSCHEHUS IO
XOJy pelleHus 3a7jaui, KOMMEHTHPOBATh ITOJyYEHHbIN pe3ysbTar;

B X0JI€ 00CYKIeHU 3a7jaBaTh BOIPOCHI 10 CYIIECTBY O0CYKIaEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIlCJIEHHBIC Ha TMIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXICHHUAMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHapy»UBaTh PA3JIMYME U CXOJCTBO MO3MIIMM, B
KOPPEKTHOI popme popMyIUpOBaTh pa3HOIIACUs, CBOU BO3PAXKEHHUS;
NPEACTABIATh  pPE3yJbTaTbl  PEIICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJENOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HCIOJb30BaTh  IPEUMYIIECTBA  KOMAaHIHOM U
UHAMBHUIYaJIbHON paboThl MpU pPEIIEHUU YUYEOHBIX MAaTeMaTHYECKHX
3a/ay;

IPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisiTh BUIbI padoT, JA0roBapuBaThCA,
00CyXKIaTh MPOIIeCC U pe3yabTaT paboThl, 0000IIaTh MHEHUS HECKOIBKHUX
JIIOACH;

y4acTBOBaTh B TpyHmoBbIX (opmax pabotsl (00cyxkaeHus, oOMeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIpyTU€), BBINOJHATH CBOKO YacTh
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMH WIEHAMHU KOMaHIbl,
OLIEHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMN MPOIYKT MO KPUTEPUSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIHO COCTAaBJIATH IUIaH, AJITOPUTM PELICHUs 33Ja4u (MU €ro
YacTh), BBIOMpATh CIOCOO pEMICHUS C y4ETOM HUMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTHUPOBATh U KOPPEKTUPOBATH
BAapUAHTHI pEeUIEHUN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yJibTara peleHrusl MaTEMaTUUECKOM 3a/1auu;

NpeABUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh NpPH pEIICHUU
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX ONMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJIbTaTa AECATEILHOCTU MOCTABICHHOW LEIU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKCHUS WM HEJOCTUKCHUS I1EIIH,
HAXOJUTh OIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 7 Kjacce oOOyYarONIMICS TOJYYHUT CIETYIOIINE
MpPEIMETHBIC PE3YJIbTATHI:

Yuciia 1 BLIYMCTIEHUS

BrITIONTHSTH, cOYeTass YCTHBIE M MHChbMEHHBIC MPUEMBI, apu()METHUCCKHEC
JEHUCTBUS C PAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUs YUCIIOBBIX BBIPAKEHUN, MPUMEHSATH pPa3HOOOpa3HbIE
CIOCOOBI U MPUEMBI BBIYUCICHUS 3HAYEHHUI JTPOOHBIX BBIPAKEHUM, COIEpPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexoguTh OT 0fHOM (OPMBI 3aMMHCH YUCEN K JPYroil (mpeoOpa3oBHIBATH
JECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JCCATUUHYIO JIPOOB).

CpaBHUBATH U YIIOPSAIOUYMBATH PAllMOHAIILHBIC YUCIIA.

OKpyIJISITh YuCHa.

BBINOMHATS TPUKHUIKY U OLIEHKY PE3yJIbTaTa BRIUMCICHUH, OIIEHKY 3HAYCHUIM
YHUCJIOBBIX BBIpaKEHUI. BBIMOIHATH ACHCTBUS CO CTENEHAMH C HATypaJbHBIMU
MOKa3aTeJISIMH.

[IpuMeHsAT,  NpU3HAKK  JCIUMOCTH,  pPa3jio)KEHUE Ha  MHOXHUTEIH
HaTypaJbHBIX YUCET.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIUYMH, MPOMOPIMOHAIBHOCTHIO BEJIMYMH, MPOIIEHTAMH, WHTEPIPETHPOBATH
pe3ynbTaThl pelieHus 3a1a4 ¢ Y4ETOM OTPaHWYCHUH, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpUBaEeMbIX OOBEKTOB.

AuredpanvyecKue BbIPaKEHUA

Hcnonb3oBaTh anreOpandyecKyto TEPMUHOJIOTHIO U CHUMBOJIUKY, TPUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxonuth 3HadeHUS OYKBEHHBIX BBIPAKCHHHA TPH 3aJaHHBIX 3HAYCHUIX
MePEMEHHBIX.

Breimonuate  mpeoOpa3oBaHus — IIEJOTO  BBIpAXEHHUS B MHOTOWICH
MIPUBEJCHUEM TTOJIOOHBIX CJIAraéMbIX, PACKPBITHEM CKOOOK.

BhITIONHAT, yMHOXKEHHE OJTHOWICHA HAa MHOTOWICH W MHOTOWICHAa Ha
MHOTOYJICH, TPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCyllecTBIIATh PA3JI0KEHUE MHOTOWICHOB HAa MHOMHUTEIM C MOMOIIBIO
BBHIHECEHUSI 3a CKOOKM OOIEro MHOMXWTENS, TPYNIHPOBKH  CIIAaraeMbIX,
npuMeHeHusT (POPMYJIT COKPAIIEHHOTO YMHOKCHHSI.

[IpumeHnsaTh mpeodpa3oBaHUs MHOTOWICHOB JJIsl PEIICHUS PA3IMYHBIX 33134
U3 MAaTEeMaTHKHU, CMEXHBIX TIPEIMETOB, U3 PEATbHOM MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypajJbHBIMHU IOKA3aTEJSIMU IS
peoOpa30BaHUs BHIPAKCHUH.



YpaBHeHNS U HEPABEHCTBA

Pemwlats yiMHEMHBIE YypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
Mepexoia OT UCXOTHOTO YPABHEHUSI K PABHOCUIBHOMY eMy. [IpoBepsTh, sBIseTCA
JIM YUCJI0 KOPHEM YPaBHEHUS.

[IpumensTh rpaduyecKkre METOIbI IPU PEIICHUN JTUHEHHBIX YPAaBHEHUN U UX
CUCTEM.

[longOupaTe nOpuUMEpbl TApP YKCEN, SBISIIOMIUXCA PEINICHUEM JIUHEHHOIO
YPaBHEHHUS C ABYMS IEPEMEHHBIMM.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpadUK JUHEHHOTO YpaBHEHUS C
JBYMsI TIEPEMEHHBIMH, TOJIb3YSICh TpadUKOM, MPHUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHHS.

Pemiath cuctemsl IBYX JIMHEHHBIX YPaBHEHUN C ABYMS NIEPEMEHHBIMU, B TOM
quclie rpa@uuecKu.

CocraBisaTh W pemaTrh JHMHEHHOE YpPaBHEHUE WM CHUCTEMY JIMHEHHBIX
YPaBHEHHUM II0 YCIOBHUIO 33/Ja4d, HWHTEPOPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ]a4¥ MOJTYyYEHHBIA Pe3yJIbTaT.

DOyHKIUU

N300pakath Ha KOOPAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOIIHNE 338 JaHHBIM
KOOpAWHATaM, JTy4H, OTPE3KU, UHTEPBAJIbl, 3alIUCHIBATH YUCIOBBIE IPOMEXKYTKHU Ha
anreOpanyecKoMm si3bIKe.

OTMmeyaTh B KOOPAMHATHOW TUIOCKOCTH TOYKHM IO 33JJaHHBIM KOOpJIMHATaM,
CTpouTh Tpaduku TuHEHHBIX GyHKIMNA. CTpouTh rpadux GyHKIUU Y = |X|.

OnuceiBaTh C TMOMOIIBIO (YHKIUA U3BECTHBIC 3aBUCUMOCTH MEXKIY
BEJIMUMHAMU: CKOPOCTb, BPEMSI, PACCTOSIHUE, II€HAa, KOJUYECTBO, CTOHMMOCTb,
MIPOU3BOIUTEIIBHOCTD, BpeMsi, 00bEM pabOTHI.

Haxoaute 3HaueHne GyHKIMU 10 3HAYCHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii crocod MPEACTABICHHUS W aHalIW3a WHOOpMaIuy,
W3BJICKATh U MHTEPIIPETUPOBATH HH(MOPMAITHIO U3 TPadUKOB PEATHHBIX MTPOIIECCOB
Y 3aBUCUMOCTEM.

K xoHmy oOydenuss B 8 kJjiacce oOydYaromuiicsi TMOJYYUT CIICAYIOIIHE
MPEIMETHBIE PE3YJIbTATHI:

Yucaa v BBIYMCICHUSA

Hcnonb30BaTh HayajdbHbBIE MPEACTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX
quCes U1 CPAaBHEHUS, OKPYTJICHUS] M BBIUUCIICHHUM, U300pakaTh JI€HCTBUTEIIHHBIC
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

[IpumensaTe moHATHE apuMETUYECKOTO KBAJPATHOTO KOPHS, HAXOIWTH
KBaJpaTHbIE KOPHHU, UCIOJIb3Ysl MPU HEOOXOJUMOCTH KaJbKYJSTOP, BBITOIHATH
npeo0pa3oBaHus BBIPAKCHUN, COJEPXKAIMUX KBAAPATHBIE KOPHHU, HCIONB3YS
CBOMCTBA KOPHEM.



Vcronp30BaTh 3amucu OOJIBIIMX M MAJIBIX YUCET C MOMOIIBIO JCCATHIHBIX
npoOeit u creneneit yucna 10.

AJiredpanyeckue BbIpaKeHHUs

[IpuMeHsATh TOHSATHE CTENEHU C MEeJbIM TOKa3aTelieM, BbBIOJHSITh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBITIONHATE TOXIECTBEHHBIE MPEOoOpa30BaHUs PANMOHATLHBIX BBIPAKEHUI
Ha OCHOBE MPaBUJI ACHCTBUHN HAJ MHOTOYJICHAMH U aNreOpandeCKuMH APOOSIMHU.

PackianpiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIIH.

[IpumeHsTh npeodpa3oBaHus BEIPAKEHUM JIs peUICHUST PA3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

Pemate nuHEWHBIC, KBaJpaTHBIC YpaBHEHUS W palMOHAIBHBIC ypaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI IBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBouTh MpocTeive UccaeOBaHusl ypaBHEHUN U CUCTEM ypaBHEHHM, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUUeCKuX MpPEeICTaBlIeHNH (yCTaHABINBATh, UMEET
JU ypaBHEHUE WIM CHUCTEMa YPAaBHCHUMN PEIICHMS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[TepexoauTth OT cloBecHOW (OPMYIMPOBKH 3amadul K €€ anre0pandeckoi
MOJIEIM C TIOMOIIBIO COCTaBJICHHS YPaBHEHUS WU CHUCTEMBbI YpaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aa4H IMOTYYSCHHBIN pe3yIbTarT.

[IpuMeHSATh CBOWCTBA YHCIOBBIX HEPABEHCTB I CPaBHEHUS, OIICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM M HMX CHUCTEMBbI, /1aBaTh
rpauuecKyr0 WUIIOCTPAIIMI0 MHOXXECTBA PEIICHWHA HEPaBEHCTBA, CHCTEMbI
HEPaBEHCTB.

DyHKIUU

[TornMaTh W WCIONB30BaTh (DYHKIIMOHAIBHBIC TOHITHS M S3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O03HAYCHWsI), OMPEACNATh 3HAUYCHHE (YHKIUU TIO0 3HAYCHUIO
apryMeHTa, ONPEeAeNIATh CBOWCTBA (PYHKITUU 10 €€ TpaduKy.

Ctpoutsb rpaduku deMeHTapHBIX QYHKIIUNA BUJIA:

y = kiX, y = X2,y = X3,y = x|, Y = VX, OIHCBIBaTh CBOWCTBA YHCIOBONA
byHKIUU 110 €€ TpaduKy.

K koHmy oOyueHuss B 9 kiacce 0OydaromIMHCA MOJYYUT CIETYIOIIHNE
MPEIMETHBIC PE3yJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBAaTh M YIIOPSIIOYMBATH PAIMOHANIBHBIE U UPPALlMOHAIbHbBIE YHCIIA.

BoInonHATh  apupMeTHYecKue JEeUCTBUS € palUMOHAIBHBIMU YHCIAMH,
couetas YCTHBIE W TIMCbMEHHBIE TPUEMBI, BBHINOJHATH BBIYUCICHUS C
UPpaMOHATHHBIMH YHCIIAMHU.



Haxomute 3HaueHHWs CTENEHEW C MENbIMU I[OKa3aTelssMU U KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyIJisITh JIEUCTBUTEIBHBIC YHWCIA, BBINOJIHATh MNPUKUAKY pe3yjbTara
BBIYUCJIEHUW, OLIEHKY YHCIIOBBIX BBIPAKCHUM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE W KBaJApaTHBIE yPaBHEHUWs, YPAaBHEHHS, CBOJSIIUECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

Pemate cuctemsl IBYX JIMHEMHBIX YPAaBHEHUN C JABYMsI NEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE SABJISIETCS JTUHECUHBIM.

PemaTte TeKCTOBBIE 3a7aydl aiareOpamvyeckuM CIocoOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHHUS UM CUCTEMBI JIBYX YPABHEHUM C IBYMS IEPEMEHHBIMM.

[IpoBOANTE MPOCTENIINE UCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBlIeHUni (yCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMa YPABHEHUU DPEUICHHUs, €CIIM UMEET, TO CKOJbKO, U
npouee).

Pemiate nuHelHBbIE HEPABEHCTBA, KBAJIpaTHbIC HEPABEHCTBA, HU300paKaTh
pPEIICHUE HEPABECHCTB HA YUCIOBOW MPSIMOMW, 3aMMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pematp  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSAMOM, 3aMMCHIBATH PENIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUH PA3JIWYHBIX 3a4a4.

DOyHKUIMHA

Pacno3naBath (PyHKUIMM U3yYeHHBIX BHJOB. [loKa3piBaThb CXEMaTHYECKU

pacIoyio’KEHUE Ha KOOPAMHATHON TUIOCKOCTH rpadukoB GyHKimit Buga: y = KX, y
=kx+b y=kix, y=ax2 + bx + ¢, y=x3,y =X, y = |x|, B 3aBuCHMOCTH OT
3HauYeHUN KOA()PHUITUEHTOB, OMMCHIBATH CBONCTBA (DYHKITHIA.

Crpouth U HM300paXaTh CXEMaTHYECKU TpapUKU KBAIPATUUYHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIHH 1O UX TpaduKaM.

Pacno3naBaTh KBaapaTHuHylO (QYHKIHUIO 10 (HopMyIie, MPUBOIUTE TPUMEPHI
KBaJIpaTHUHBIX QYHKIUI U3 peaqbHON KU3HU, PU3UKU, TEOMETPHUH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(METHUYECKYI0 U TEOMETPUYECKYI0 TMPOrpPeccud Npu
Pa3HBIX CTIOCO0aX 3a/IaHMUS.

BbINONHATE  BBIYMCIACHHUS C HUCHOJB30BaHUEM (opMyn N-ro  4jieHa
apu(pMeTHYeCKO U reOMeTPUYECKOM MPOrpeccuii, CyMMBbI IIEPBBIX N UJIEHOB.

N300paxaTh WIEHbl IOCJIEIOBATEILHOCTY TOYKAMHU Ha KOOPIWHATHOU
IJIOCKOCTH.



Pematp 3agaun, CBA3aHHBIE C YHCIOBBIMH IOCJIEI0BATEIBHOCTSIMHU, B TOM
qHclie 3a7aud U3 pealbHON JKU3HH (C UCIIOJIb30BAHUEM KaJbKyJIATOPA, IUPPOBHIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHHe pa3aeiioB H TeM nudpoBLIE
Ne ni/mm P Konrposbubie IIpakTHyeckue (upp )
NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Parmonansubie Boipaxenus. CioxxeHue u 19 5 bu6mmoreka [IOK
BBIYHMTaHUE ApoOei https://m.edsoo.ru/7f417af8
5 PannonanwHbie BEIpaXKeHUs. Y MHOKEHUE 9 1 bu6mmorexa [IOK
U JIeJIeHUe Tpooeit https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
3 CrteneHb ¢ OTPULIATENIBHBIM MOKa3aTeIeM 17 1 httos://m.edsoo.ru/7fA17af8
KBanparubie kopHH. [leliCTBUTEIbHBIE bubnuorexa [JOK
4 25 1
JHciia https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
K 2 2
> BAIPATHRIC ypaBHEHHA 6 https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
1
6 Tosroperue u obobmenne S https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM uudpoBbie
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6nmmoreka [IOK
1 H 2 2
epaperctsa 3 https://m.edso00.ru/7f419d08
bubnuoreka [{OK
2 K 1 1
BaZpaTHHIHAs yHKIAA o https://m.edso00.ru/7f419d08
3 Pemenne kBagpaTHbIX HEPABEHCTB 11 1
. bubmuoreka [{OK
4 20 2
DJIEMEHTHI IPUKJIATHOW MaTEMaTUKH https://m.edsoo.ru/7f419d08
bubmuoreka [IOK
5
YucioBeIE IOCIIE0BATEIBHOCTH 21 2 https://m.edsoo.ru/7f419d08
6 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 8 1 bu6nmorexa LIOK
3HaHUU https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 9 0



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

ITOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
aTa nudpoBbie
Nen/m Tema ypoka Konrpoasubie IIpakTuueckue A p
Bceero u3ydyeHusi  obOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
bubmuorexa [JOK
1 IToBTOpEHUE ca anreopsl 7 1
BTOPEHHC KYP Feopel £ https://m.edsoo.ru/7f42d452
bu6mmoreka [IOK
2 IToBTOpeHue ca aireOpsl 7 1
BTOPEHHC KYP Feopel £ https://m.edsoo.ru/7f42eaaa
3 Bxopanast quarHocruka 1 1
4 PanmonansHbIe 1poOH 1
3) Panmonansubie apodu 1
6 PanmonansHbIe 1poOH 1
7 OCHOBHOE CBOMCTBO pallMOHAIBLHOM 1
Ipobu
8 OCHOBHOE CBOMCTBO pallMOHATBLHOM 1
Ipobu
9 OcCHOBHOE CBOMCTBO pallMOHAIBHON 1
npodu
CrokeHne U BEIYUTaHHUE
10 aIlMOHAJILHBIX IpOo0eH ¢ 1 bubmmorexa LIOK
pall P https://m.edso0.ru/7f42d862
OIMHAKOBLIMH 3HaMEHATEIIMU
Ci10’keHN€e U BRIYUTAHHE
11 alMoOHAIbLHEIX IPO0EH ¢ 1 bubnnorexa [IOK
pall P https://m.edso0.ru/7f42d862
OIMHAKOBLIMU 3HaMEHATEIAMHU
12 CnoXeHHE U BIUNTAaHHUE 1 bu6nmoreka [JOK



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862

paIMoOHATBHBIX IPOOEH ¢
OJIMHAKOBBIMH 3HAMEHATEIISIMU

https://m.edsoo.ru/7f42dd26

CloXeHNE U BEIYUTAHUE

13 ALUOHAIBHBIX APO0EH ¢ Pa3HBIMU Bubmaorexa ITOK
patt AP p https://m.edsoo.ru/7f42ded4
3HaMEHATEIAMA
CI107keH1Ee U BEIYMTAHUE
14 AlMOHAIBHEIX APO0Eil ¢ pa3sHBEIMHU Bubmaorexa ITOK
par P p https://m.eds00.ru/7f42e0be
3HaMEHaTEIAMU
CI107KeHUE U BEIYMTAHUE
15 AlMOHAIBHBIX AP00Eil ¢ pa3sHbEIMU bubnmorexa LOK
pall b p https://m.edsoo.ru/7f42e262
3HAMEHAaTEISIMU
Clo)XeHU€e U BEIYUTAHUE
16 AlMOHAIBHBIX AP00Eil ¢ pa3sHbEIMU bubnmorexa LOK
patt AP p https://m.edsoo.ru/7f4354a4
3HAMEHAaTEISIMU
Clo)XeHUE U BEIYUTAHUE
17 AMOHAIBHBIX Ip00€eii C pa3HBIMU Bubmorexa ITOK
patt s p https://m.edsoo.ru/7f436098
3HaMEHaTEIAMU
CI107keHUE U BEIYMTAHUE
18 AIUOHAIBHBIX APOOEH ¢ pPa3sHBIMU Bubmorexa ITOK
pan b p https://m.edsoo.ru/7f435648
3HaMEHaTEIAMU
bu6nmoreka [IOK
19 K o6ora Ne 1
OHTPOJIbHAA paboTa A https://m.edsoo.ru/7f435648
20 YMHOXEHUE U JelIeHHe bubnmoreka [JOK
parroHaIbHBIX IPo0eit https://m.edsoo.ru/7f435648
YMHOXEHUE U JIEIEHUE
21 panroHAIBHBIX Jpo0eit. bubnnoreka [JOK

Bo3sBenenue parmoHanbHOM qpodu B
CTETIECHb

https://m.edsoo.ru/7f43599a



https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a

VYMHOXKEHNE U JIEJIEHUE
paIrMoHaNIBHBIX APOOCH.

bubmuoreka [JOK

22 Bo3Benenue panroHansHON Apoou B https://m.edsoo.ru/7f435ed6
CTEMeHb
YMHOKEHUE U ETIEHUE
23 palMOHATBHBIX IPOOEH.
Bo3Benenue panroHansHON Apoou B
CTEMeHb
24 ToxnecTBeHHbIE TPeoOpa30BaHUs
palvoOHATBHBIX BBIPAKEHUM
o5 ToxxecTBeHHBIC TPEOOPa30BaAHUS bubnnoreka [JOK
palMOHaNIbHBIX BBIPAKEHUN https://m.edsoo.ru/7f42fd38
26 ToxxaecTBeHHbIE TpeoOpazoBaHUs bubnuotexa [JOK
pallMOHAIBHBIX BHIPAXKEHUI https://m.edsoo.ru/7f42fd38
97 ToxiecTBeHHBIEC TPEOOPA30BAHUS bubnnoreka [JOK
palMOHAIBHBIX BBIPAKEHUN https://m.edsoo.ru/7f42ec80
28 ToxnecTBeHHbIe TpeoOpa3oBaHus bubnuoreka [IOK
PalMOHAJIBHBIX BBIPAYKEHUI https://m.edso00.ru/7f430382
29 KonTpomabHnas pabora Ne 2
30 PaBHOCHIIbHBIC ypaBHEHUSI.
PanmonansHbie ypaBHEHHS
31 PaBHOCHIIBHBIE ypaBHEHUS. bubnnoreka [JOK
PaunonansHble ypaBHEHMS https://m.edso00.ru/7f4308e6
39 PaBHOCWIIBHBIE ypaBHEHUS. bubnnoreka [JOK
PanyonaneHbIe ypaBHEHUS https://m.edsoo.ru/7f430a8a
33 CreneHs C 1eJIbIM OTPULIATEIbHBIM bubnmnorexa [JOK
MIOKa3aTeJeM https://m.edsoo.ru/7f430f44
34 CreneHs C 1eNIbIM OTPULIATEIbHBIM bu6nmoreka [JOK



https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44

https://m.edsoo.ru/7f430f44

MoKa3aTeJieM
35 CTeneHb C HeNbIM OTPULIATEIIbHBIM bubnunoreka [HOK
MoKa3areyieM https://m.edso0.ru/7f43128c
36 CreneHs C 1ENbIM OTPULIATEIbHBIM bubnmoreka [JOK
MOKa3aTeseM https://m.edso0.ru/7f4315c0
37 CBoiicTBa CTENEHU C 1IEJIBIM bubnmoreka [JOK
II0Ka3aTeJIeM https://m.edso0.ru/7f4318c2
38 CBoiicTBa CTENEHU C 1IEJIBIM bubnnoreka [JOK
II0Ka3aTesIeM https://m.edsoo.ru/7f431a20
39 CBolicTBa CTENIEHHU C LENIBIM bubnnorexa [JOK
roKazareyiemMm https://m.edso0.ru/7f43259c
40 CBolicTBa CTEIICHH C IICIIBIM bubmuorexa [JOK
II0Ka3aTesIeM https://m.edso0.ru/7f432736
41 CBoiicTBa CTENEHU C 1IEJIBIM bubnnoreka [JOK
II0Ka3aTesIeM https://m.edso00.ru/7f432736
2 ymauny=kxneé rpage im0 i1
. bubnmnoreka [JOK
43 Dysictuas y =Kx ut o€ rpadu https://m.edsogru/7f42ee1a
. bubnmnoreka [JOK
44 Dysictuas y =Kx ut o€ rpadu https://m.edsogru/7f42ee1a
45 VYpoxk 00001IeHus 1 bubnuoreka [IOK
CHUCTEMaTU3aluy 3HaHUU https://m.edsoo.ru/7f42eela
bubnmoreka [JOK
46 Kontpoenas padora Ne 3 https://m.edsogru/7f42f158
n bubnmoreka [JOK
47 Dymkupa y =X"2 n € rpagux https://m.edsogru/7f42f3f6
48 Oynkuus Y = X2 u e€ rpaduk bubnuorexa [IOK



https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6

https://m.edsoo.ru/7f42f5a4
bubmuorexa [JOK

49 (o) =X"2 u eé
YHKLIA Y u € rpagux https://m.edsoo.ru/7f42fef0
KBagpaTHbsie KOpHH.
50 A I/II(%)MeaneCKII/)Iﬁ KBaApaTHBIN bubmmorexa [JOK
p P https://m.eds00.ru/7f430076
KOpEHb
KBanparusie kopHHU.
o1 A I/I(ll))MeTI/IquKII/)Iﬁ KBaJpaTHBIN bubmmorexa LIOK
P P https://m.edsoo.ru/7f43c542
KOpEHb
Ksanparunie kopHH.
52 A HI&I))MGTHHGCKII/)Iﬁ KBaJIpaTHbIN bubmmorexa LIOK
P P https://m.edsoo.ru/7f43c3d0
KOPCHB
bubmuorexa [JOK
M
53 HOMECTBO 1 €0 S/ICMEHTBI https://m.edsoo.ru/7f4328c6
bu6mmoreka [IOK
54 M
HOMECTBO 1 €0 S/ICMEHTbL https://m.edsoo.ru/7f432b6e
55 [ToagmuoxecTBO. Oniepanuu HaJ bubnnoreka [JOK
MHOKECTBaMU https://m.edsoo.ru/7f42f75c
56 [Togmuo)xecTBO. Onepanuu Haj bu6mmoreka [JOK
MHO’KECTBaMH https://m.edsoo.ru/7f42{8f6
bu6mmoreka [JOK
57 q
HCTOBBIC MHOMCCTBA https://m.edsoo.ru/7f4301f2
58 YucnoBble MHOXKECTBA
59 CaolicTBa apupMEeTUIECKOTO
KBaJIPATHOTO KOPHS
50 CaotlicTBa apupMEeTUUECKOTO
KBaJIPATHOTO KOPHS
61 CgoiicTBa apu(MeTHIECKOro



https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

KBaJIpaTHOI'O KOPHSI

62

63

64

CaoiicTBa apu(PpMETHIECKOTO
KBaIPaTHOTO KOPHS

ToxaecTBeHHble MpeoOpazoBaHuUs
BBIpQXECHHI, COIepKalInX
apudmeTuyecKue KBaapaTHbIe
KOpHHU

ToxxaecTBeHHbIE TpeoOpazoBaHUs
BBIPpXCHH, COJIepIKaINX
apudmeTnyecKue KBaapaTHbIE
KOpHHU

65

ToxnecTBeHHbIE TpeoOpa3oBaHuUs
BBIPKEHUI, COAEpIKALTUX
apudmeTnyecKue KBapaTHbIE
KOpHU

66

ToxecTBeHHBIEC TTPEOOPA30BAHUS
BBIPAXKEHUI, COJIEPHKAIUX
apudmeTnyecKre KBapaTHHIE
KOpHH

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

67

ToxaecTBeHHbIE TpeoOpa3oBaHUs
BBIPAKEHUM, COAEPIKALUX
apudmeTnyecKkue KBaJpaTHbIe
KOpHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

68
69

OyHKIMA Y = X U e€ rpapuk
OyHKIUA Y = X U e€ rpaduK

70

71

HOBTOpeHI/Ie U cucreMaru3sanus
y4eOHOTro MaTepuaia

KonTtponpsHas padota Ne 4



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

KBanparusie ypaBHeHUS 1

KBanpatnbie ypaBHenus. Pemienue

HETOJIHBIX KBAJIPATHBIX YpPaBHEHUH 1
KBagpartnble ypaBHeHus. Penienue 1 bubnmoreka [JOK
HETIOJIHBIX KBaJpaTHBIX YpaBHEHUM https://m.edso0.ru/7f42c692
75 ®opmyJsia KOpHEH KBaIpaTHOIO bu6mumorexa [IOK
ypaBHEHUs https://m.edsoo0.ru/7f42c840
76 ®dopmyina KOpHEH KBaJIpaTHOTO
ypaBHEHHUS
77 ®dopmya KOpHEW KBapaTHOTO bubnuorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f42ch88
78 dopMmyia KOpHEW KBaIpaTHOTO bubnuoreka [IOK
ypaBHEHUs https://m.edsoo.ru/7f42cd2c
79 Teopema Buera
bubnnoreka [JOK
80 Teopema Buera https://m.edsogru/7f42c9e4
bubnmnoreka [JOK
81 Teopema Buera https://m.edsogru/7f42c9e4
82 Konrtpomnsnas pabora Ne 5
N bubnuotexa [JOK
83 Keanpatibii TpEx et https://m.edsogru/7f433c12
N bubnuotexa [JOK
84 Keazpatibii Tpex e https://m.edsogru/7f433d84
85 KBanpaTnslii TpéxuneH
86 Pemenne ypaBHeHui, CBOAAIIMXCSA
K KBaJpaTHBIM YPaBHEHUSIM
87 Pemenue ypaBHeHUM, CBOIAILIMXCS

K KBaJIpaTHBIM YPAaBHCHUAM



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84

Pewienne ypaBHeHuUi, CBOAAIIMXCSA

88 K KBaJIpaTHBIM YPaBHEHUSM
89 Pemenue ypaBHeHUM, CBOIAIIMXCS
K KBQ/IpaTHBIM ypaBHEHUSIM
90 Pewenne ypaBHeHUM, CBOAAIIMXCSA bubnmoreka [JOK
K KBQJIpPAaTHBIM YPaBHEHUAM https://m.edsoo.ru/7f434bbc
PanronasbHbIC ypaBHEHHS KaK
91 MaTEeMaTH4YECKHE MOJIETH peaJbHbIX
CcUTyauui
PannonaibHBIC ypaBHEHHS KaK
92 MaTeMaTHYECKUE MOJICITH PEabHBIX
CUTYyalHil
PannonanbHble ypaBHEHHS Kak
93 MaTEeMATHYECKHUE MOJICITH PEATbHBIX bubnmorexa [IOK
. https://m.edso00.ru/7f4343e2
CUTyanuu
PanmonansHbBIE YpaBHEHHS KaK
94 Ma?eMaTI/I‘leCKI/IZl:I)\/IOI[CJII/I peanbHBIX bubmorexa [JOK
. https://m.edso00.ru/7f434572
CUTyalun
PanmonaibHBIC ypaBHEHHS KaK
95 MaTeMaTHYECKHUe MOJIETH PeaIbHBIX bubmorexa HOK
N https://m.edsoo.ru/7f434d38
CUTyalun
96 IToBTOpEHME M cucTeMaTU3alus bu6mmoreka [IOK
y4eOHOro MaTepuasia https://m.edsoo.ru/7f434eb4
bubmuorexa [JOK
o7 Kontponbras padora Ne 6 https://m.edsoo.ru/7f4371aa
bu6mmorexa [IOK
%8 Hotoperine https://m.edso0.ru/7f43736¢
99 [ToBTOpCHME bubmmoreka [JOK



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f43736c

https://m.edsoo.ru/7f437510

100 Wroroas koHTpoabHAs paboTa 3a 1 bu6mumorexa [IOK
Kypc 8 kiacca https://m.edsoo.ru/7f4376b4
bubmuorexa [JOK
101 Hosropenue . https://m.edsoo.ru/7f436b88
bubmuorexa [JOK
102 HosTopenue ! https://m.edso00.ru/7f437858
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME



https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KUIIACC

KosnvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl
1 IToBTOpEeHUME 1
2 [ToBTOpEHHE 1
3 Bxonuas quarsocruka 1 1
4 HucnoBbie HEPABEHCTBA 1
5 YucoBbie HEPaBEHCTBA 1
6 UwrcnoBbie HEPABCHCTBA 1
7 OcHOBHOE CBOMCTBA YHCIIOBBIX 1
HEPABCHCTB
3 OcHOBHOE CBOMCTBA YHCIIOBBIX 1
HEPaBEHCTB
CrnosxeHue ¥ YMHOKEHUE YHCITOBBIX
9 HepBeHCTB. OLleHUBaHNE 3HAYCHHS 1
BBIPKEHUS
CrnosxeHue ¥ YMHOKEHUE YHCITOBBIX
bu6mmorex [IOK
10 HepBeHCTB. OlIEHNBaHNE 3HAYCHUS 1
https://m.edsoo.ru/7f43bf66
BBIPKCHUS
CrnosxeHue ¥ YMHOKEHHUE YHCIOBBIX
11 HepBeHCTB. OlIeHMBaHUE 3HAUYCHUS 1
BBIPKCHUS
. N bubmuorexa [JOK
12 HepaseHnctBa ¢ 01HOI nepeMeHHON 1
https://m.edso0.ru/7f43c542
13 Pemenue HepaBeHCTB ¢ OTHON 1 bubnuorexa [IOK



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542

repeMeHHON. Yuca0BbIe IPOMEKYTKH.

https://m.edsoo.ru/7f43c542

14 Pemienue HepaBeHCTB ¢ OJJHOM bubnunoreka [HOK
repeMeHHON. YucaoBble IPOMEKYTKH. https://m.edso00.ru/7f43c3d0
15 Peurenne HepaBeHCTB ¢ OAHOM bubnmoreka [JOK
nepeMeHHoN. YHCII0BbIE MPOMEKYTKH. https://m.edso0.ru/7f43c3d0
16 Pemienne HepaBeHCTB ¢ OQHOU
repeMeHHON. YucaoBbIe IPOMEKYTKH.
17 Perienue HepaBeHCTB ¢ O/IHOM
IepeMeHHON. YnCI0BbIe IPOMEKYTKH.
18 CucreMpl TMHEVHBIX HEPABEHCTB C bubnnorexa [JOK
OJIHOM MEepPEMEHHOM https://m.edsoo.ru/7f43c9b6
19 Cucrembl TMHEHHBIX HEPABEHCTB C bubnnoreka [JOK
OJIHOM MEPEMEHHOM https://m.edsoo.ru/7f43c9b6
20 CI/ICT?MH HHHCﬁHBfX HEpPaBEHCTB C
OJIHOM IepeMEeHHON
21 CI/ICT(EMLI J'II/IHCI\/'IHB‘I’X HEPABEHCTB C
OJIHOM ITepEMEHHOMN
99 CHCT(EMH nHHeﬁHij HEPaBEHCTB C
OJIHOM IepeMeHHON
93 KonrtponbHas padora Ne 1 o teme
«HepaBencTtBa»
24 IToBTOpEHME U paCIIUPEHHUE CBEACHUI bubnnoreka [JOK
o pyHKIHH. https://m.edsoo.ru/7f43d0b4
o5 [ToBTOpEHME U paclIMpeHre CBEIECHUI bubmuorexa [IOK
0 (pyHKIHH. https://m.edsoo.ru/7f43d0b4
26 [ToBTOpPEHME U paclIUpEHNE CBEIECHUN
0 (PyHKIIHH.
27 CaoiicTBa QyHKIIUY.



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

28

CaoiicTBa (yHKIHH.

29

30

CgoiicTBa HyHKIIUH.

Kak moctpouts rpaduk GpyHKINU y =
kf(x), eciu u3BecTen rpaduk QyHKIUH

y = f(%).

bubmuorexa [JOK
https://m.edsoo.ru/7f43d23a

31

Kak moctpouts rpaduk GpyHKINU y =
kf(x), ecnn u3BecteH rpaduk GyHKIUH

y = f(x).

bubmuorexa [JOK
https://m.edsoo.ru/7f43d55a

32

33

34

Kak moctpouts rpaduk GyHKIHNN y =
f(x) + b uy = f(X + a), eciiu u3BecTeH
rpaduk ¢pynkuun y = f(Xx).
Kak noctpouts rpaduk GyHKIUM y =
f(x) + b uy = f(X + a), eciiu u3BecTeH
rpaduk ¢pynkuun y = f(Xx).
Kak noctpouts rpaduk GyHKIUM y =
f(x) + b uy = f(X + a), eciu u3BecTeH
rpaduk pyakuun y = f(x).

35

Kak noctpouts rpapuk GpyHKIUM y =
f(x) + b uy = f(X + a), eciiu u3BecTeH
rpaduk pyakuun y = f(x).

36

37

38

KBanpartuunas ¢pynkuus, e€ rpaduk u
CBOMCTBA.
KBagpatuunas ¢pyHkuus, e€ rpaguk u
CBOMCTBA.
KBanpartuunas ¢pyHnkuus, e€ rpaduk u
CBOMCTBA.

39

KBanpartuunas ¢pynkuus, e€ rpaduk u
CBOMCTBA.

bubmuorexa [JOK
https://m.edsoo.ru/7f43ad5a



https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43ad5a

40 KBagparuunas ¢pynkuus, e€ rpagux u bubmumorexa [IOK
CBOMCTBA. https://m.edsoo.ru/7f43af08
A1 KBanparuunas ¢pyHkius, e€ rpaduk u bubnunoreka [HOK
CBOMCTBA. https://m.edsoo.ru/7f43af08
42 KonTponbnas padora Ne 2 o teme bubnmoreka [JOK
«KBanpatuynas GyHKIHS https://m.edsoo.ru/7f43af08
43 Pemienue kBagpaTHBIX HEPABEHCTB.
44 Pemennie kBapaTHBIX HEPABEHCTB.
45 Pemenne kBagpaTHBIX HEPABEHCTB.
46 Pemenue kBagpaTHBIX HEPABEHCTB. bubmmorexa [JOK
https://m.edsoo0.ru/7f43b098
47 Pemenne kBagpaTHBIX HEPABEHCTB. bubmmorexa LOK
https://m.edsoo.ru/7f43b21e
48 Cucrembl ypaBHEHUH C IBYMsI bubnuotexa [JOK
IIEPEMEHHBIMHU. https://m.edsoo.ru/7f43b5a2
49 CucreMbl ypaBHEHUI C ABYMS
MepEMEHHBIMHU.
50 CucreMbl ypaBHEHUI C ABYMS
MePEMEHHBIMHU.
51 Cucrembl ypaBHEHUH C IBYMsI bubnuotexa [JOK
IIEPEMEHHBIMHU. https://m.edsoo0.ru/7f43b098
59 CucreMbl ypaBHEHUI C ABYMS
MepEMEHHBIMHU.
53 KonTponbnas padora Ne 3 o teme
«KBagpaTHbie HEpaBEeHCTBAY.
54 Maremarrnueckoe MOACIUPOBAHUE. bubmorexa HOK
https://m.edso00.ru/7f4396¢6
55 MareMmatnueckoe MOCITUPOBAHNE. bubnmuotexa [JOK



https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6

https://m.edsoo.ru/7f439842

56 MareMaTuueckoe MOJICIUPOBAHNE bubmorexa LIOK
ASIED ‘ https://m.eds00.ru/7f4399b4
N bu6mmoreka [IOK
57 IT .
POTICHTHEI® paACHCTEL https://m.edso0.ru/7f439eb4
bu6mmoreka [IOK
58 IT ETHI.
POTICHTHEIC pavtcTst https://m.eds00.ru/7f43a03a
bubmuorexa [JOK
59 IT ETHI.
DOUCHTHBIC Pactetht https://m.edsoo.ru/7f43alac
bu6mmoreka [IOK
60 [Tpu6 .
DHOIHIKEHHBIC BHITHCICHHIA https://m.edsoo.ru/7f43a31e
bu6mmoreka [IOK
61 [Tpu6 .
DHOIHIKEHHBIC BHITHCICHHIA https://m.edsoo.ru/7f43a526
62 OcHOBHBIE TTpaBUIIa KOMOMHATOPUKH.
63 OcHoBHbIE MpaBUiia KOMOUHATOPUKH.
64 OcHoBHbIE NpaBUIa KOMOWHATOPUKH.
65 YacroTa v BEpOATHOCTH CITy4aitHOTO
COOBITHSI.
66 YacroTa v BEpOATHOCTH CITy4aitHOTO
COOBITHS.
67 Kraccudeckoe omnpeencHue
BEPOSITHOCTH.
68 Krnaccudeckoe omnpeneneHue
BEPOSITHOCTH.
69 Kinaccuueckoe onpenenenue bubnuorexa [JOK
BEPOSITHOCTH. https://m.edsoo.ru/7f43ab84
70 HauanbHbIe CBEICHHS O CTaTUCTHKE. bubnmorexa LIOK

https://m.edsoo.ru/7f43e6¢c6



https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6

bubmuorexa [JOK

71 HauanbHble cBEAEHUS O CTAaTUCTHUKE. https://m.edsoo.ru/7f43ebda
12 HauanbHble CBEAEHUS O CTATUCTUKE. Bubmaorexa ITOK
https://m.edsoo.ru/7f43ed7e
Kontponbnas padota Ne 4 o teme
73 «7eMEHTHI PUKIIATHON Bubmaorexa ITOK
https://m.edsoo.ru/7f43f3b4
MaTeMaTHUKN.
74 UucaoBbIe IOCIEI0BATEILHOCTH. bubmorera [JOK
https://m.edsoo.ru/7f43f58a
75 YucaoBbIe OCIEI0BATEILHOCTH. bubmorexa [JOK
https://m.edsoo.ru/7f43ef2c
bu6mmoreka [IOK
76 ApH(METHIECKas POTPECCHs https://m.edsogru/7f43f0c6
bu6mmoreka [IOK
" ApHumeTITecKas mporpeccus. https://m.edsogru/7f43f72e
bu6mmoreka [IOK
8 ApHMETHICCKAA MPOrPECCHs https://m.edsogru/7f43f8a0
79 Apudmernueckas Mporpeccus.
80 CymMa N epBBIX YJICHOB
apudmeTnyecKoi mporpeccun
81 CyMmMa N nepBbIX YIEHOB
apudmeTnyecKoi mporpeccun
82 CyMMa N epBBIX WICHOB bubnmnoreka [JOK
apudmeTnyeckoil nporpeccun https://m.edsoo.ru/7f43fe0e
83 CyMMa N nepBBIX 4ICHOB bubnuorexa [JOK
apu(pMeTHUECKON IPOrpeccuu https://m.edsoo.ru/7f4401a6
84 I'eomeTpuueckas nmporpeccusi. bubnmorexa LIOK

https://m.edsoo.ru/7f4404f8



https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

85

I'eomerpuueckas nporpeccus.

86 ['eomerpuueckas mporpeccus.
87 KonTponbHas padota Ne5
88 CyMMa N nepBBIX 4ICHOB bubnunoreka [HOK
r€OMETPUYECKOUN POTrPECCUH. https://m.edsoo.ru/7f443b12
89 CyMMa N mepBBIX WICHOB bubnmoreka [JOK
reOMETPUYECKON MPOTrPECCUH. https://m.edsoo.ru/7f443cd4
90 CyMMa N nepBBIX WICHOB bubnuotexa [JOK
r€OMETPUYECKOUN POTPECCUH. https://m.edsoo.ru/7f443fea
01 Cymma 0eCKOHEYHOH TeOMETPUYECKOM bubnnoreka [JOK
nporpeccuu, y Kotopoii |q| 1. https://m.edsoo.ru/7f4441ca
92 CymMa 6ecCKOHEeUHON TeOMeTpUUYECKON bubnnorexa [JOK
porpeccuu, y Kotopoii |g| 1. https://m.edsoo.ru/7f444364
93 CymMma 0eCKOHEYHOH TeOMETPUICCKOM bubnuorexa [JOK
nporpeccuu, y Kotopoii |q| 1. https://m.edsoo.ru/7f4446f2
94 KonTtponbHas pabora Ne 6 o teme bubnuoreka [IOK
«HucnoBbIe MTOCIEI0BATEILHOCTHY. https://m.edsoo.ru/7f444a94
[ToBTOpEeHuEe, 06001IeHNE 1
95 cucreMarusanus 3HaHui. OyHKIUK: bubnnorexka [JOK
IIOCTPOEHHUE, CBOMCTBA U3yUYEHHBIX https://m.edso00.ru/7f444c56
byHKIHMI
[ToBTOpEeHue, 06001IeHNE 1
96 cucreMarusanus 3HaHui. OyHKIuUu: bubnnoreka [JOK
MOCTPOEHUE, CBOMCTBA U3YUEHHBIX https://m.edsoo.ru/7f444f44
byHKIMI
[ToBTOpenue, 0600mEeHNE U
. bubnuotexa [JOK
97 cucreMaru3anus 3HaHui. OyHKImu:

IOCTPOCHUC, CBOMCTBa HU3Y4YCHHBIX

https://m.edsoo.ru/7f44516a



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a

byHKIMI

98

99

100

101

[ToBTOpEeHuE, 0000IIEHNE U
cucremaTusanus 3Hanuii. OyHKuuu:
IIOCTPOEHHUE, CBOMCTBA U3yUYEHHBIX
byHKIUI

[ToBTOpEeHuE, 0000IIEHNE U
CHCTEMAaTH3alMsl 3HAHUHA.
I'padmyeckoe pemeHne ypaBHEHUH U
HX CHCTEM

[ToBTOpEeHME, 0000IIEHNE 1
CHCTEMAaTH3alMs 3HAHUIA.
I'padmueckoe penieHue ypaBHEHUHN U
HX CHCTEM

HroroBas koHTpoIbHAs paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/7f4452e6

bu6mmoreka [IOK
https://m.edsoo.ru/7f445516

102

O06001IEHYE ¥ CUCTEMATU3ALIUS
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102



https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






