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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBISETCS OJHUM H3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIETo
oOpa3oBaHus: OHa 00ECIIEYMBAET U3yUCHUE IPYTUX JUCIUIUINH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTApHOTO LHUKIOB, €€ OCBOEGHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUS U B MTOBCEIHEBHOM kU3HU. Pa3BuTne y o0ydarommxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKIACHUM M CYUIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAYyUYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX JJIs aIaNTallid B COBPEMEHHOM ITU(GPOBOM
obmectBe. M3ydeHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHHs HaOII0/aTh,
CpaBHMUBaTh, HAaXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yTBepkaAcHUsA. OCBOEHUE Kypca alreOpbl 00ecreunBaeT pa3BUTHE
JOTHYECKOTO MBINUICHUSI OOYYaroOMIMXCsA: OHM HWCIHOJB3YIOT JACIyKTUBHBIE U
UHAYKTUBHBIE PACCyXJI€HUs, 0000LIEHNE U KOHKPETU3alNI0, a0CTparupoBaHue u
aHanoruto. OOyyeHume  anrebpe  mpeamnoyiaraeT  3HAYMTENBHBIH  00BEM
CaMOCTOSITENIHOM  JISATENIBHOCTH OOYYaroMIMXCs, TOITOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 SBISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA 00yUeHUSI.

B crtpyktype mnporpammbl ydueOHOro kypca «Anredpa» sl OCHOBHOI'O
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKUE
auHuM: «Yucaa v BBIYMCICHUSY, «AJreOpandeckie BhIpaKEHUs», «YPaBHEHUS U
HepaBeHCTBa», «DyHkmum». Kaxmas w3 3THX Ccoaep)KaTeIbHO-METOIUIECKIX
JVHUHA pa3BUBACTCs Ha MPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOJICHUCTBYS C
IpyrMMH €ro JHHUAMH. B Xoje wu3ydeHuss ydeOHOro Kypca O0OydaromuMmcs
IOPUXOJIUTCS JOTHUYECKU PacCyAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3THUM B mporpammy ydeOHOro Kypca «Airedpa» BKIIOYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIUE OBJIAJECHUIO 00YyYaIOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemaTuueckoro ssbika. CopaepkaTenpHOW |
CTPYKTYpHOM OCOOEHHOCTBIO y4eOHOro Kypca «AunreOpa» SBISIETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Conmepxanne nuHMA «YHWcIa ¥ BBIYHCICHUS» CIYXUT OCHOBOW st
JaNbHENUIIEr0 U3yYeHUs MaTeMaTUKU, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYalOUIUXCS
JIOTHYECKOT0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOANMBIX JJIsi IOBCEAHEBHON
KU3HU. Pa3BUTHE MOHATHUS O YMCIIE Ha YPOBHE OCHOBHOTO 00IEro 0Opa3oBaHUs
CBSA3aHO C pAlMOHAIBHBIMM M UPPALUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHUEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCIE. 3aBEpPLIEHUE OCBOEHHUS YHCIOBOM
JMHUHA OTHECEHO K CpeHeMy o01iemMy 00pa3oBaHHIO.

Copnepkanue JByX anreOpanyeckux JUHUN — « AJITeOpaniyecKue BhIPaKCHUS
U «YpaBHEHUSI U HEPABEHCTBa» CHOCOOCTBYET (POPMUPOBAHUIO Y OOYyYarOIUXCS
MaTEeMaTUYEeCKOro armapara, HeoOXOAMMOTro MJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M MPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4ueOHBIH MaTepuana TPYIIUPYETCS BOKPYT
palMOHANBHBIX BhIpAXKEHUN. AJredpa JEMOHCTPUPYET 3HAUCHUE MATEMAaTUKH Kak
A3bIKa JJI1 TOCTPOEHUS MATEMATHYECKUX MOJEIEH, ONMUCAaHMUS IPOLIECCOB U
SBJIEHUN peanpbHOro Mupa. B 3amaunm oOydeHust anreOpe BXOASAT TaKkxKe
JanbHeillee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJIEHUE HaBbIKAMU
JNEeAyKTUBHBIX paccyxaeHuil. [IpeoGpa3zoBanne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXKEHHUS, CHOCOOHOCTEHN K MAaTEMAaTUYECKOMY TBOPYECTBY.

Copepxanre pyHKIMOHAIBHO-TPAPUYECKON JTMHUH HALEIEHO Ha MOJIyYeHHUE
oOy4JaronMMMCs 3HaHUM O (PYHKUMSIX KaK BaKHEMIEH MaTeMaTUYECKON MOJIENH
JUTSL OTMCAHUS M UCCIEAOBAaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUM B MPUPOJIE
u odmectBe. M3ydeHne marepuana crocoOCTBYET PAa3BUTHIO Yy OOyYaroIIMXCs
YMEHUS UCIIOIb30BaTh PA3JIMYHBIE BBIPA3UTEIIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEICTABICHUM O POJIM MAaTEMATUKU B PA3BUTUH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMy MmiiaHy B 7-9 Kkjaccax u3ydaercs YydeOHBIH Kypc
«Anre0pa», KOTOPbIA BKIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COIECpMaHUS:
«Yucna ¥ BBIYUCIEHHUSA», «AJreOpandeckue BBIPAKEHUSD), «YpaBHEHUS W
HEPABEHCTBA», « DYyHKIUN.

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



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Yucaa v BBIYMCICHUSA

Jpo6u OOBIKHOBEHHBIE M JIECSITHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k gapyroi. IloHATHe panMOHANBHOTO YHCIA, 3alucCh, CpaBHEHUE,
YHOOpSAOYMBAHUE  pAlMOHANBHBIX  uuced. Apudmernueckue JeHUCTBUS €
palMOHAIBHBIMA YKCIIaMH. Pemenne 3axad U3 peaslbHOW NPAKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[IOKa3aTeJeM: OINpeiesieHue, IpeoOpa3oBaHue
BBIPQXEHUI HA OCHOBE OIpENIEICHUs], 3aUCh 00X yucesn. [IpouenTsl, 3anucek
IIPOLIEHTOB B BHUJE JIpoOU U ApoOM B BHJIE MPOLIEHTOB. TpU OCHOBHBIE 33Jlayu Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, pA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJbHbIX YHCEIL.

PeanpHble  3aBUCMMOCTH, B TOM 4HCIe TpsiMmas ©W  oOparHas
IIPONIOPLIHOHAIBHOCTH.

AuredpanvyecKue BbIPAKEHUA

IIepemeHHbIE, YUCIOBOE 3HAUEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCcTUMBIE
3HayeHHus rnepemeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXY BEIIMYMHAMU B BUJIE
dbopmynbl. Beraucienus mo ¢popmyrnam. [IpeodpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIP@KEHMS, MpaBWIa MpPeoOpa3oBaHUsl CyMM U
MPOU3BECHUH, IPAaBUIIa PACKPBITHS CKOOOK U MPUBEIAEHUS OJOOHBIX ClIaraeMbIX.

CBoiICTBa CTENEHU C HATYPAIbHBIM MOKA3aTEJIEM.

OnHouwiensl 1 MHOTOWIEHBI. CteneHb MHOTOWIeHa. CloXKeHue, BHIYUTAHMUE,
YMHOXEHHE MHOTOWICHOB. DOpMysbl COKpPAIEHHOIO YMHOXEHHS: KBaApar
CyMMBl M KBaApar pa3sHocTH. PopMmyna pa3HOCTH KBajapaToB. PaznoxkeHue
MHOT'OYJIEHOB HA MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpPEHb YpaBHEHHWsI, MpaBUia NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPAaBHEHHU.

JluHenHOe ypaBHEHHE C OIHOW MEPEMEHHOM, YHUCIIO KOPHEH JIMHEHHOIO
YPAaBHEHUS, pELIEHUE JIMHEWHBIX ypaBHEHUU. CoOCTaBIEHHE YpaBHEHUH 110
YCJIOBHIO 33J1a4u. Perenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIBbIO YPAaBHEHUM.

JluneitHOe ypaBHEHHE C IBYMs NMEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JIMHEWHBIX YPABHEHUW C JBYMs IEPEMEHHBIMHU. PellleHne CHUCTEM ypaBHECHUU
CIIocOOOM MOACTaHOBKHU. I[IpuMepbl pelieHusi TEKCTOBBIX 3aad C MOMOIIBIO
CUCTEM YPaBHEHUM.

DOyHKIUU



Koopaunara Touku Ha npssMou. YUnciioBble IPOMEXKYTKHU. PaccTosinue mexny
JBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpssmoyrosibHas cucrema koopauHar, ocu Ox u Oy. Abciucca U opanHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [Ipumepsl rpadukoB, 3aJaHHBIX (OPMYJIaMHU.
Utenue rpadukoB peanbHbIX 3aBucumocTed. Ilonstue Qynkuun. I['paduk
¢bynxun. CpoiictBa Qynkimii. Jluneitnas Gynkuus, e€ rpaduk. ['padux dyHximm
y = [x|. I'paduueckoe pemieHne NTMHEWHBIX YpPAaBHEHUN M CHUCTEM JIMHEHWHBIX
YPaBHCHUU.

8 KVIACC

Yucaa v BBIYMCICHUA

KBagparueiii kopeHb u3 uwucna. [lonsitue 00 uUppalMoOHAIBHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST UppallMOHAIBHBIX yucen. CBolicTBa apuMeTUYECKUX
KBaJ[paTHBIX KOPHEN U UX MPUMEHEHHUE K MPEe0Opa30BaHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

CreneHb C UeNbIM MoKaszaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aluCh YUCIIA.

AnredpanvyecKue BbIPpaKEeHUA

KBagparHeii  TpEXWIeH, pa3JIOKEHHE KBAJpPaTHOIO TPEXWIEHA HA
MHOKHUTEIH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CnoxeHue, BBIYUTAHUE, YMHOXEHUE, JEJCHHUE aireOpandeckux ApoOeH.
PannonaibHbIe BRIpKEHUS U UX MPeoOpa3oBaHUE.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmysia KOpHEW KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Peuienue ypaBHEHUM, CBOAAIIMXCS K JIMHEMHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-paIMOHAIBHBIC YPABHEHHUS.

['padrueckas waTEpHpeTalIvs YPAaBHEHUN C IBYMS MEPEMEHHBIMU U CUCTEM
JVMHEMHBIX YpaBHEHUW C JABYMsl NE€pEMEHHbIMH. lIpuMepsl pelieHuss cucreMm
HEJTMHEWHBIX YPABHEHUM C JIByMS IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 33/1a4 alNTreOpandecKuM CIoco0oM.

YuciioBble HEPABEHCTBA M MX CBOMCTBA. HepaBEeHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCWIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OAHOM IEPEMEHHOM.
CucTeMbl JINHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DyHKIUU

[Tonsitue Qynkmuu. OOIacCTh OMpeAeNeHus W MHOXECTBO 3HAYCHHM
byukiuu. CiocoOsl 3aaHus PYHKIIHA.

I'paduk ¢ynkuuu. Utenue cBorcTB GyHKIUU 10 €€ rpaduxy. IIpumeps
rpadukoB GyHKIHMA, OTPaXKAIOIIUX peabHbIE MPOIECCHI.



OyHKIMKA, ONMUCHIBAOIINE TMPSMYI0 H OOpaTHYIO MPONOPIMOHATHHBIE
3aBHCHMOCTH, HX rpaduku. OyHkumn y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pEIICHUE YPAaBHEHUN U CUCTEM YPABHECHUM.

9 KITIACC

Yucsia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OCECKOHEUHBIC
JeCATUYHBIE APoOU. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
KaKk OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEKTy MHOKECTBOM JEUCTBUTEIBHBIX YACEN U KOOPAUHATHOM IIPSMOM.

CpaBHEHHE JIEWCTBHUTENIbHBIX YHCEN, AapU(pMETUUYECKUe JEHCTBUS C
JEACTBUTEILHBIMU YUCIIAMU.

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

[TpubnnKEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpyTriieHHe
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYUCICHUN.

YpaBHeHUs U HEPABEHCTBA

JInnenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemieHne ypaBHEHUMN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEeW U YETBEPTOU
CTETICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-palMOHAIBHBIX YpaBHEHUN. PelieHune TeKCTOBBIX 3ajiay
aNredpandyecKuM METOJIOM.

VYpaBHeHuEe ¢ AByMsl IEPEMEHHBIMU M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPABHEHUM C IBYyMS NIEPEMEHHBIMU. PellieHne cCUCTEM JBYX YpaBHEHUH,
OJIHO W3 KOTOPHIX JHHEHHOE, a Japyroe — BTOpoil creneHu. ['paduueckas
MHTEPIIPETaLNs CUCTEMBI YPABHEHUN C IBYMs IEPEMEHHBIMH.

Perenne TeKCTOBBIX 3a71a4u alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JMHENHBIX HEPABEHCTB C OJHOM mnepeMeHHou. PemieHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpatHele HepaBeHCTBa.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMHU.

DyHKIUU

KBanpatnunas ¢yskius, e€ rpaguk u cpoiictBa. [lapaGona, koopauHaThl
BEPIIMHBI 11apadOoJIbl, 0Cb CUMMETPHUH MMAPAOOJIBI.

I'padukn byrkmmit: y =kx, y =kx + b, y=k/x, y =x3, y =Vx, y = x|, 1 ux
CBOWCTBA.

YucsioBbIe MOC/I€10BATEIBHOCTH U MPOrPeccum



[loHATHE 4YHCIIOBOM TMOCIEAOBATEIBHOCTH. 3aaHUE IIOCJIEIOBATEIIBHOCTH
pEKyppeHTHOM dhopMyIioi U HOpPMYJIIOi #-TO YIeHA.

Apudmernueckas u TeoMeTpudeckas mporpeccur. PopMysbl n-TO WICHA
apu(pMeTHYeCKOl U TEOMETPUUYECKOM MPOTrpecCrii, CyMMBI MIEPBBIX 71 UJICHOB.

N3o0paxkeHne ujieHOB aprU(METHUYECKOH M TeOMETPHUYECKOM IPOTpecCHid
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M AKCIIOHEHUMAJIBHBIN POCT.
CI1oKHbIE NPOLICHTBHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUS TIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbBTATDBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMMmbl y4yeOHOro Kypca
«Anredpa» XapaKTEepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K TMPONUIOMYy M HACTOSIIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTHOKEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IMIKOJbI, K MCIOJb30BAaHUIO 3THX
JOCTHXKEHHI B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJTHEHUIO 00SI3aHHOCTEN IpakIaHWHA U pean3alii ero
opaB, IMpPEICTaBICHHMEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIHMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOIIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKH, OCO3HAHHUEM BaKHOCTH
MOPAJIBHO-3THYECKUX IMPUHLHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyaoBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B PEIICHUM MPAKTUYECKUX 3aaad
MaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHWEM Ba)XHOCTH MaTEMATHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEIMHON MNpodecCHOHaIbHOM
NESTEIIbBHOCTH M Pa3BUTHEM HEOOXOIUMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKOe BOCIUTAHME:

CIOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4HbIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS 4YE€JIOBEKa, MPUPOIBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UYeIOBEUYECKOM
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA M 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYypOH KakK CPeACTBOM
IIO3HAHWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usuveckoe BocnuTanue, (GOopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJIy4Yns:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTHYeCKUE 3HAHUS B HHTEPECaX CBOETO
3I0POBbS, BEACHUS  3J0pOBOro  oOpa3a KU3HHM  (30pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedIeKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ IMpaBa IPYyroro 4eIoBeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTHYeCKUX 3HAHUU IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXKAIOIICH Ccpenapl, IIaHUPOBAHUS ITOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX TOCIEACTBUN MJII OKpPY’KaIIIeH Cpeabl, OCO3HAHUEM
100alTbHOTO XapaKTepa dKOJIOTHYECKHUX MPOOJIeEM U MyTeH X pelieHus;

8) ajanTanusa K U3MEHSIOIMMCS YCJIOBHUSAM COLUMAJBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM UHCIIC
YMEHHE YUYUTHCS Yy JPYTUX JIIOJIEH, MPpUOOpeTaTh B COBMECTHOM AESTEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIMpOBaTh WEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPUHHMATH
CTPECCOBYIO CHTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeWUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
MOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jijornueckue JaeicTBuA:

e BBIBJISATh U XaPAKTEPU30BAThH CYIIECTBEHHBIC NMPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATHM, OTHOLICHUM MEXTYy MOHATUIMHU, (HOPMYIUPOBATH
ONpPEAEIEHUS] TOHATUM, YCTAHABIMBATh CYLIECTBCHHBIM  MPU3HAK
Kiaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3A;

e BOCHpPUHUMATH, (OPMYIHpPOBaTH U  MOPEOOPa3OBBIBATh  CYXKICHUS:
yTBEPJUTENIbHbIC W OTpHUIIATENIbHbIC, €IWHUYHBIC, YaCTHbIE W OOIIHeE,
YCJIOBHBIE;



BBISIBISITH ~ MATEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npoTuBopeursi B (akTax, AaHHBIX, HAONIONCHUAX W YTBEPKICHUSIX,
npemjiaraTb  KpUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
MIPOTUBOPEUNH;

JienaTh BBIBOABI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITENIBHO HECIIOXKHbBIE JOKa3aTesIbCTBA
MaTeMaTHUYECKUX (PaKToOB, BBICTpaMBaTh AapryMEHTALMI0, IPUBOAUTH
IpUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Croco0 pemeHus ydyeOHOW 3aaud (CpaBHUBATH HECKOJIBKO
BApUMAHTOB peELIEHUs, BBIOMpaTh Hauboiee MNOAXOAAIMI ¢ Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbLcKue 1eHCTBUA:

UCIIONIb30BaTh BOIMPOCH! KaK HCCIEAOBATEIbCKUN HHCTPYMEHT MO3HAHUSA,
(bopMynupoBaTh BONPOCHI, (UKCUPYIOLIUME MPOTUBOpPEUYUE, MpoOIemMy,
CaMOCTOATENIbHO YCTaHaBJIMBAaTh HCKOMOE U JaHHOE, (OPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3UIIMIO, MHEHHE;

IPOBOAUTH IO CaMOCTOSITEIbHO COCTABJIEHHOMY IIJIaHY HECJIOXKHBIN
OKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME 1O  YCTAHOBJICHUIO
OCOOCHHOCTEH MAaTEMaTUUYECKOTO OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXy coOOiMt;

CaMOCTOATENLHO (POPMYJIMPOBATH 000OIIEHNS U BBIBOJIBI 110 pe3yJbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBaHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIyYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHHIA;

POTHO3UPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, a TAKKE BbIABUTATH
IPEIOJIOKEHHUS O €T0 PAa3BUTUHU B HOBBIX YCIIOBUSIX.

Pa6ora c undopmanueii:

BBISIBIIATh HEIOCTATOYHOCTh M HM30BITOYHOCTh WH(MOpPMAIUH, TaHHBIX,
HEOOXOUMBIX JIJISl peUIeHU 3a1a4H;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3MPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BBIOMpATh (opMy TMpeACTaBiICHUS WH(DOpMAIMM U WILTIOCTPUPOBATH
peliaemMple 3aJayd CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOHWHAIUSIMU,

OIICHWBATh HAAEKHOCTh WH(OOPMAIMU TIO KPUTEPHUSM, MPEITI0KECHHBIM
YUUTEIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe 1eiCTBHA:



BOCIpUHUMATh H  (OPMYIHUPOBATh CYXJICHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LEJIAIMH OOIIEHHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHUS IO
XOJy pellieHus 3a7jaui, KOMMEHTHUPOBATh ITOJyYEHHbIN pe3ysbTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC Ha MIOUCK
pELICHMs, COIOCTAaBIATh CBOM CYXKIEHUS C CYXICHHUSAMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapy»XUBaTh PA3JIMYUE U CXOJCTBO MO3MUIIMM, B
KOPPEKTHOM popme popMyIUpOoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHHUS;
IPEACTABIATh  pPE3yJbTaThl  PEIICHHWS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1ay PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCHOJb30BaTh  IpPEUMyIlecTBA  KOMaHIHOM U
UHAMBUIYAIbHON paboThl MpU pPEIIEHUU YUYEOHBIX MAaTeMaTH4YECKHX
3a/ay;

IPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisiTh BUIbI padoT, JAOroBapuBaThCA,
0o0CyXKIaTh IPOIIeCC U pPe3yabTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TpyHmoBbIX (opmax pabotsl (00cyxkneHus, oOMeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIpYyTU€), BBINOJHATH CBOKO YacTb
pa®oTHl U KOOPAUHUPOBATH CBOU JEHCTBUS C IPYTUMH YJI€HAMH KOMAaH/IbI,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOIYKT MO KPUTEPUSAM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATEJIBHO COCTAaBJIAThH IUIaH, AJITOPUTM PELICHUs 3aJa4d (MU €ro
4acTh), BBIOMpATh CIOCOO pEIICHUS C y4ETOM HUMEIOIINXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTHUPOBATH
BapUAHTHI pEeUICHUN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

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

NpEeABUJIETh TPYAHOCTHU, KOTOPHIE MOTYT BO3HHUKHYTh TMPH pEHICHUU
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, HAMICHHBIX ONMTUOOK, BHISIBJICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa AECATEIBHOCTU MOCTABICHHOW IEIU
U YCJIOBHSIM, OOBSICHATH MPUYUHBI JOCTIKECHUS WM HEJOCTIKCHUS T1EJTH,
HAXOJUTh OMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATBI

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

Yuciia 1 BLIYMCTIEHUS

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

HaxonuTh 3Ha4eHUS YHUCIOBBIX BBIPAKEHUM, MPUMEHSATH pPa3HOOOpa3HbIE
CIOCOOBI U MPUEMBI BBIYUCICHUS 3HAYEHHUI JTPOOHBIX BBIPAKEHUM, COIEPIKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH.

[lepexoguTh OT 0fHOM (OPMBI 3aMMHMCH YUCEN K JPYroil (mpeoOpa3oBHIBATH
NECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JCCATUUHYIO IPOOB).

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAIILHBIC YUCIIA.

OKpyIJIsITh YnCHa.

BBINOMHATS TPUKUIKY U OLIEHKY PE3yJIbTaTa BRIUMCICHUH, OIIEHKY 3HAYCHUIM
YHUCJIOBBIX BbIpaKCHUI. BBIMOTHATH ACUCTBUS CO CTENEHAMH C HATypaJlbHBIMU
MOKa3aTeJISIMH.

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

PemaTte mpakTUKO-OpUEHTUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIUYMH, MPOTOPIMOHAIBHOCTHIO BEJIMYWH, NPOIEHTAMU, HWHTEPIPETUPOBATH
pe3ynbTaThl pelieHus 3aa4 ¢ Y4ETOM OTPaHWYCHUH, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpuBaEeMbIX OOBEKTOB.

AuredpanvyecKue BbIPAKEHUA

Hcnonb3oBaTh anreOpandyecKkyto TEPMUHOJIOTHIO U CHUMBOJIUKY, PUMEHSThH
e€ B Ipoliecce OCBOEHUsI yueOHOro MaTepuara.

HaxonuTe 3HadeHUS OYKBEHHBIX BBIPAKCHHA TPH 3aJaHHBIX 3HAYCHUIX
MIePEMEHHBIX.

Beimonuate  mpeoOpa3oBaHus — IIEJOTO  BBIpAXEHHUS B MHOTOWICH
MIPUBECHUEM TTOJIOOHBIX CJIATa€MbIX, PACKPBITHEM CKOOOK.

BhITIONHATS, yMHOXKEHHE OJTHOWICHA HAa MHOTOWICH M MHOTOWICHa Ha
MHOTOYJICH, TPUMEHATH (hOPMYJIbl KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCyllecTBIIATh PA3JI0KEHUE MHOTOWICHOB HAa MHOXHUTEIM C TOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIEro MHOXWTENS, TPYNIHPOBKH  CIIAaraeMbIX,
npuMeHeHus: (POPMYJIT COKPAIIEHHOTO YMHOKCHHSI.

[TpumensaTs nmpeodpa3oBaHKsl MHOTOWICHOB [IJISl PEIICHUS PAa3IMYHbBIX 3a7a4
U3 MaTeMaTHKHU, CMEXHBIX TIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb3oBaTh CBOWMCTBA CTEMEHEW C HATypajJbHBIMHU IOKA3aTEJSIMU IS
npeoOpa30BaHUs BHIPAKCHUH.



YpaBHeHNS U HEPAaBEHCTBA

Pemars yMHEMHBIE YpaBHEHUS C OJHOM NEPEMEHHOMW, NMPUMEHSSA ITPaBHIIA
[Iepexo/1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCHIBHOMY eMy. [IpoBepsaTs, sABisieTCS
JIM YUCJIO0 KOPHEM YpPaBHEHUS.

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

[lonOupaTe npuUMepbl Map 4YHCEN, SBISIOLNIMXCS PEIIEHHEM JMHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpaUK JUHEHHOTO YpaBHEHUS C
JBYMsI TIEPEMEHHBIMH, TOJIb3YSICh TpadUKOM, NPUBOJUTH MPUMEPHI PEIICHUS
YPaBHEHHS.

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

CocraBisaTh W peniaTh JUHEMHOE YpaBHEHHE WM CUCTEMY JIMHEHMHBIX
YPaBHEHMM 110 YCIOBHUIO 33Ja4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4{ IOJy4YEHHBIN pe3yJIbTar.

DOyHKIUU

N300pakath Ha KOOPAMHATHON MIPSIMOM TOYKH, COOTBETCTBYIOIIHIE 33 JaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KU, UHTEPBaJIbl, 3aIIMCHIBATH YUCIOBbIE MPOMEKYTKH Ha
anreOpanyecKkoMm si3bIKe.

OTMeuaTh B KOOPJAMHATHOW IIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAWHATAM,
CTpouTh rpaduku TuHEHHBIX GyHKIMNA. CTpouTh rpaduk GyHKINUU Y = |X|.

OnuceiBaTh C TMOMOIIBIO (YHKIMNA U3BECTHBIE 3aBUCUMOCTH MEXKITY
BEJIMUMHAMU: CKOPOCTb, BpEMs, PAaCCTOSIHUE, L[€HA, KOJMYECTBO, CTOUMOCTb,
MIPOU3BOAUTENILHOCTD, BpeMsl, 00BEM padOTHI.

Haxonute 3HaueHne (PyHKIMM MO 3HAUEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii crocod MPEACTABICHHS W aHalnW3a WHOOpMAaIuHy,
W3BJICKATh U UHTEPIPETUPOBATH HH(GOPMAITUIO U3 TPAPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xoHmy oOydenuss B 8 kJjacce oOydYaromuiicss TMOJYYUT CIICIYIOIIHUE
MIPEAMETHBIE PE3YIIbTATHI:

Yucaa v BBIYMCICHUA

Hcnonp30BaTh HayajdbHbBIE MPEIACTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX
YuCelN JUIsl CPABHEHUSI, OKPYTJICHUSI U BBIYUCICHUH, U300paxkaTh IEWCTBUTEIIbHbBIE
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

[IpumensaTe moHATHE apuPMETUYECKOTO KBAJPATHOTO KOPHS, HAXOAWTH
KBaJ[paTHbIE KOPHHU, UCIOJIb3Yysl MPU HEOOXOJUMOCTH KaJbKYJSTOP, BBITOIHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJIEPXKALIUX KBaJgpaTHbIE KOPHHU, HCIOJb3Ys
CBOMCTBA KOPHEM.



Wcronp30BaTh 3amucu OOJIBIIMX M MAJIBIX YUCET C MOMOIIBIO JCCATHIHBIX
npoOeit u creneneit yucna 10.

AJiredpanyeckue BbIpaKeHHUs

[IpuMeHsATh TMOHSATHE CTENEeHU C IEeJbIM TOKa3aTelieM, BbBIIOJHSITh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBITIONHITE TOXIECTBEHHBIE MPE0oOpa30BaHUs PANMOHATLHBIX BBIPAKCHUIN
Ha OCHOBE MPaBUJI ACHUCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMu APOOsSIMHU.

PackianbiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIIH.

[IpumeHsTh Mpeodpa3oBaHUs BRIPAKEHUM JIs1 pEUICHUST PA3IMYHBIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

PemaTe nuHEWHBIC, KBaJpaTHBIC YpaBHEHUS W paldOHAIBHBIC ypaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBouTh MpocCTeHilIve UCCAEAOBAaHUSI YPAaBHEHUN M CUCTEM YpaBHEHHM, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUUeCKuX MpeICTaBlIeHNH (yCTaHABIMBATh, UMEET
JU ypaBHEHWE WM CHCTEMa YPaBHEHUW pEIICHUS, €CIId HUMEET, TO CKOJbKO, U
npouee).

[TepexoauTh OT crnoBecHOW (OPMYIMPOBKH 3amadul K €€ anreOpandeckoit
MOJIEId C TIOMOIIBIO COCTaBJICHUS YPAaBHEHUS WM CHUCTEMbl YpaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aa4H MTOTYYCHHBIN pe3yIbTarT.

[IpuMeHSATh CBOWCTBA YHCIOBBIX HEPABEHCTB I CPaBHEHUS, OIICHKH,
pellaTh JMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM M HMX CHUCTEMBbI, /1aBaTh
rpauyuecKyr0 WUTIOCTPAIIUI0 MHOXKECTBA PEIIEHWH HEpPaBEHCTBA, CHUCTEMBbI
HEPaBEHCTB.

DOyHKIUU

[TornMaTh W WCIONB30BaTh (DYHKIIMOHAIBHBIC TIOHITHS M SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O03HAYCHWsI), OMPEACNITh 3HAUYCHHE (YHKIUU TIO 3HAYCHUIO
apryMeHTa, ONPeAeNIATh CBOWCTBA (PYHKIUU 10 €€ rpaduKy.

Crtpoutsb rpaduku daeMeHTapHBIX QYHKIIUNA BUJIA:

y =kix, y =x2, y = x3,y = [x|, y = VX, OIHNCBIBaTh CBOWCTBA YHCIOBONA
dbyHKkIUHU 110 €€ TpaduKy.

K koHmy oOyuenuss B 9 kiacce 0OydaroIIMHCA TMOJYYUT CIETYIOIINE
MPEIMETHBIC PE3yJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBAaTh M YIIOPSIIOYMBATH PAIIMOHAJIBHBIE U UpPAIMOHAIbHBIE YHCIIA.

BoInonHATh  apupMeTHYecKue JEeUCTBUS € palUMOHAIBHBIMU YHCIAMH,
coueras YCTHbIE W TIMCbMEHHBIE TPUEMBI, BBHINIOJHATH BBIYUCICHUS C
UPpaMOHATHHBIMH YHCIIAMHU.



Haxomute 3HaueHHWs CTENEHEW C MENbIMU I[OKa3aTeassMU W KOPHEW,
BBIYHCIISITh 3HAYCHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyIJisITh  IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MNPUKHUAKY pe3yjbTara
BBIYUCJIEHU, OLIEHKY YHCIIOBBIX BBIPAKCHUM.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBICE W KBaJApaTHBIE YPAaBHEHUs, YPAaBHEHMS, CBOJSIIMECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

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

PemaTte TeKCTOBBIE 3aauydl aidreOpamvyeckuM CIOocOOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHHUS UM CUCTEMBI JIBYX YPABHEHUM C ABYMSI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpaduuecKuX Mpe/ICTaBleHni (yCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUU DPELICHHUs, €CIIM UMEET, TO CKOJBKO, U
npouee).

Pemiath nuHelHbIE HEPaBEHCTBA, KBAJpPATHBIC HEPABEHCTBA, HU300paKaTh
pPEIICHUE HEPABECHCTB HA YUCIOBOW MPSIMOMW, 3alMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJpaTHOE HEPABEHCTBO, U300paxaTh pEIICHHE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aMMChIBATh PEIIEHUE C TOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEILIEHUH PA3JIWYHBIX 3a4a4.

DOyHKUMHA

Pacno3naBath (PyHKIMM U3y4YeHHBIX BHJOB. [loKa3piBaThb CXEMaTHYECKU

pacroioKeHNe Ha KOOPJIMHATHOM IIOCKOCTH TpadukoB PyHKIUHN BUga: y = kx, y
=hkx+b y=kix,y=ax2 +bx +c¢ y=x3 y=1x y = |x|, B 3aBHCHMOCTH OT
3HaYCeHUN KOA()PUITMEHTOB, OMMCHIBATH CBONCTBA (DYHKITHIA.

Crpouth U HM300paXaTh CXeMaTHYECKU IpapUKA KBAIPATUUHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUM 1O UX TpaduKaM.

Pacno3naBaTh KBagpaTHuHy0 (QYHKIHUIO 10 (HopMyIie, MPUBOIUTE TPUMEPHI
KBaJIpaTHUHBIX QYHKIUI U3 peaqbHON KU3HU, PU3UKU, TEOMETPHUH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCHU

Pacno3naBaTh apu(METHUYECKYI0 U TEOMETPUYECKYIO0 TMPOrpeccud Npu
Pa3HBIX CIIOCO0aX 3a/IaHMUs.

BbINONMHATE  BBIUMCIACHHS C UCHOJB30BaHUEM (OpMYT N-ro 4jeHa
apu(pMeTHYeCKON U TeOMETPUUYECKOM MPOrpeccuii, CyMMBbI MEPBBIX N UJIEHOB.

N300paxaTh WIEHbl IOCIEIOBATEILHOCTY TOYKAMU Ha KOOPIMHATHOU
IJIOCKOCTH.



Pematp 3agaun, CBA3aHHBIE C YHUCIOBBIMH IOCJIEI0BATEIBHOCTSIMHU, B TOM
YHUCJIE 33/1a4U U3 PEATbHOM >KM3HU (C MCIIOJIb30BAHUEM KAJBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuyecTBo yacon DJIeKTPOHHbBIE
HanmeHoBaHHMe pa3/iejioB H TeM undpoBbie
Ne o/ P Konrpoabubie IIpakTHueckue (mupp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
| Yucia u BeIYKCIICHUS. PalinoHaibHbIE 25 1 bu6mmoreka [IOK
quciia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 1
2 AJIrEOPAIHECKHE BIPKEHILA ! https:/m.edsoo.ru/7£415b90
bu6mmoreka [IOK
3 ¥ paBHEHHS 1 HEPABCHCTRA 20 ! https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
K . D 24 1
4 OOpAMHATH 1 rpaduky. PyHKiHH https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
> Tosoperne i 0bobmerne 6 ! https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 5 0




8 KVIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM (uudpoBbie)
Ne i/m Konrposbnbie IIpakTHyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bubmuorexa [JOK
1 Yucna u Beruncnenus. KBajapatabie KOpHU 15 hitps://m.cdsoo.ru/7f417af8
) Uucna u Berunciaenus. CTENeHb ¢ 1eTbIM 7 bu6mmoreka [IOK
II0Ka3aTeyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUS. 5 | bubnuoreka [IOK
KBanpaTnsiii TpEX4iieH https://m.edsoo.ru/7f417af8
4 AnreOpandyecKkue BbIpaKCHUS. 15 1 bubnnoreka [JOK
Anrebpanyeckast 1po0b https://m.edsoo.ru/7f417af8
YpaBHeHus u HepaBeHCTBA. KBagpaTHbie bubnuotexa [JOK
5 15 1
ypaBHEHHU https://m.edsoo.ru/7f417af8
VYpaBueHus u HepaBeHCTBa. CUCTEMBI bubnnoreka [JOK
6 . 13
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
. 12 1
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa hitps://m.cdsoo.ru/7f417af8
bu6mmoreka [JOK
8 Dyniyi. OCHOBHEIE NOHATH > https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
o Y 9
) YHKUHH. THCAOBLIE GyHKUHMH https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
1 IT 6 1
0 OBTOpEHHE 1 0000IeHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0




9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne i/m P Konrpoabnbsie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypcsbl
| Yucna v Berunciienus. JleicTBUTEIbHbBIS 9 bubnuorexa [IOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHHUs U HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnnorexa [JOK
OJHOM NEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnmorexa [JOK
ypaBHEHUU https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
4 YpaBHeHus u HepaBeHCTBA. HepaBeHncTsa 16 1 hitps://m.cdsoo.ru/7f419d08
bu6mmoteka IIOK
5 o 16 1
YHKHHH https://m.edsoo.ru/7f419d08
bu6nunorexa LIOK
6 q 15 1
HCJIOBBIE MOCIIEI0BATENBHOCTH hitps://m.cdsoo.rw/7f419d08
7 [ToBTOpenue, o6o0IIeHNE, CUCTEMATH3ALHS 18 1 bubnmnoreka HOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 6 0




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
New/m - Tema ypoka Konrpoabnsie IIpakruyeckue L
Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcsl
bubnunoreka LIOK
1 [ToHsiTHE panOHAIBLHOIO YKCIIA 1
https://m.edsoo.ru/7f4211de
) Apudmerndeckue I1eHCTBUS C 1 bubmmoreka [JOK
paluOHaJIbHBIMU YHUCIIAMU https://m.edsoo.ru/7f4211de
3 Apudmerndeckue 1eicTBHS ¢ | bubnuoreka [IOK
palMOHAIIBHBIMA YUCIIAMU https://m.edsoo.ru/7f4211de
4 Apudmerrdeckue I1eHCTBUS C 1 bubnnoreka [JOK
paOHAIBHBIMYA YU CIIAMHA https://m.edsoo.ru/7f4211de
5 Apudmerndeckue 1eHCTBUS € 1 bubmmnoreka HOK
panroOHAIBHBIMHU YACIaMHU https://m.edsoo.ru/7f4211de
6 Apudmernueckre IeiHCTBUS C | bubmuoreka [IOK
palMOHAIBHBIMA YUCIIAMU https://m.edsoo.ru/7f4211de
7 CpaBHeHue, yropsii0YuBaHNe 1 bubnmnorexa [JOK
palOHAJIBHBIX YUCET https://m.edsoo.ru/7f4211de
g CpaBHeHue, yropsii0YuBaHNe ] bubnuoteka [JOK
palMOHAJIBHBIX YUCET https://m.edsoo.ru/7f4211de
9 CpaBHeHHE, YIIOPSII0UYNBAHNE | bubnmnorexa [JOK
palMOHAIBHBIX YUCETT https://m.edsoo.ru/7f4211de
10 CrermneHb ¢ HaATypaJbHBIM [TOKa3aTeIeM 1 bubmmorexa [TOK
https://m.edsoo.ru/7f4211de
11 CreneHb ¢ HaTypaJbHBIM [T0KA3aTEIEM 1 bubmuoteka [IOK




https://m.edsoo.ru/7f421382

12 CreneHb ¢ HaTypaJbHBIM [10Ka3aTEIEM bubamorexa LOK
https://m.edsoo.ru/7f42154e

13 CreneHb ¢ HaTypaJbHBIM [10Ka3aTEIEM bubmmorexa LIOK
https://m.edsoo.ru/7f4218be

14 CreneHb ¢ HATypaAJIbHBIM MOKa3aTeIeM bubmorexa [IOK
https://m.edsoo.ru/7f4211de

15 Pemienne ocHOBHBIX 3a/1a4 Ha ApOOH, bubmmoreka [JOK
MIPOIEHTHI U3 PEAIbHOU MPAKTUKHU https://m.edsoo.ru/7f4211de

16 Pemienne ocHOBHBIX 3a/1a4 Ha ApoOH, bubnnorexa [JOK
MPOLEHTHI U3 PEATbHOM MPAKTUKHU https://m.edsoo.ru/7f4211de

17 Pemenne ocHOBHBIX 3a/1a4 Ha pooOH, bubmmoreka [JOK
MPOLICHTHI U3 pealbHOU MPAKTUKU https://m.edsoo.ru/7f4211de

18 Pemienne ocHOBHBIX 3a/1a4 Ha ApOOH, bubmmoreka [JOK
IIPOLICHTHI U3 PEabHON PAKTUKHU https://m.edsoo.ru/7f4211de

19 [Ipu3Haku nenuMocTH, pa3nokKeHus Ha bubmuoreka [IOK
MHOKHUTENIN HATYPAIbHBIX YUCET https://m.edsoo.ru/7f4211de

20 IIpu3Haku AeNUMOCTH, Pa3I0KEHUS HA bubnmnoreka HOK
MHOJKUTEIIM HATYpPaJIbHBIX YUCEN https://m.edsoo.ru/7f4211de

)1 Peanbubie 3aBucumoctu. [Ipsmas u bubmuoreka [IOK
oOpaTHast MPONOPLHOHATBHOCTH https://m.edsoo.ru/7f4211de

) Peanbubie 3aBucumocti. [psmast u bubmmoreka [JOK
oOpaTHas MPOTOPIMOHATHPHOCTH https://m.edsoo.ru/7f4211de

” PeanbHbie 3aBucumoctu. [psmas u bubnuotexa [JOK
oOpaTHasi MPOMOPIHUOHATBHOCTH https://m.edsoo.ru/7f4211de

24 Peanbubie 3aBucumoctu. [Ipsimas u bubnuotexa [JOK
oOpaTHas MPOMOPIIMOHATHPHOCTH https://m.edsoo.ru/7f4211de

25 KonTpomnpHas pabota mo Teme bubnmnorexa [JOK




"ParnonanbpHele ynuciaa'

https://m.edsoo.ru/7f4211de

26 bykBeHHBIE BRIpaKCHUS bubmorexa [IOK
y p https://m.edsoo.ru/7f41feec
bu6nuoreka [IOK
27 ()
OpMYTIt https://m.edsoo.ru/7f4211de
bu6nuoreka [IOK
28 ()
OpMYIT https://m.edsoo.ru/7f4211de
9 Ilepemennsle. JlomycTrumble 3HAYCHUSA bubmuoreka [{OK
TIEPEMEHHBIX https://m.edsoo.ru/7f4211de
IIpeoOpa3zoBaHne OYKBEHHBIX BBIPAKCHUI,
30 :::K LI;)TI/IC CK060K};/I TIPUBE, eHI/IS bubmorexa [IOK
pacxp PUBCA https://m.edsoo.ru/7f41 fafa
MOJOOHBIX ClIaraeMbIX
IIpeoOpa3oBanue OyKBEHHBIX BBIPAKEHUH,
31 BEJK I)II)TI/IG c1<0601<};1 IIPHUBE, eHI/IS bubmorexa HOK
packp puBed https://m.edsoo.ru/7f41£d70
MOJOOHBIX ClIaraeMBIX
IIpeo6pa3oBanrie OyKBEHHBIX BEIPAXKECHUM,
32 ;::K I)II)TI/IG CKO6OK}I]/I MIPHUBE CHI/IS bubmorexa LHOK
packp PHBCI https://m.edsoo.ru/714211de
IMOAOOHBIX ClIaraeMbIX
[TpeoOpazoBanre OYKBEHHBIX BBIPAKEHUH,
33 ACKPBITHE CKOOOK M IMPHUBEIACHUE bubmorexa LHOK
pacxp PHBEA https://m.edsoo.ru/7f4211de
MOAOOHBIX ClIaraeMBbIX
34 CBoiicTBa CTENEHU C HATYpaJIbHBIM bubnuotexa [JOK
MOKa3aTeiieM https://m.edsoo.ru/7f4211de
35 CBoJCTBa CTEMEHH C HATYPATIbHBIM bubnuoteka [JOK
MoKa3aTejIeM https://m.edsoo.ru/7f42154¢
36 CBoiicTBa CTENEHU C HATYpPaJIbHBIM bubmmoreka [JOK
MoKa3aTejieM https://m.edsoo.ru/7f4218be
37 MHorouieHbl bubnuoreka [IOK




https://m.edsoo.ru/7f42276¢

38 MHorouseHsl bubmmorexa LHOK
https://m.edsoo.ru/7f422930
39 CroxeHue, BBIUUTAaHUE, YMHOKEHHE bu6nmoreka [IOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422af2
40 CiokeHue, BBIYMTaHUE, YMHOXKEHUE bu6nuoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
41 CrnoxeHue, BRBIUUTAaHUE, YMHOKECHHE bubnunoreka LIOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422fca
47 CnoxeHue, BBIUUTAaHUE, YMHOKECHHE bu6nmoreka LIOK
MHOT'OYJICHOB https://m.edsoo.ru/7f423182
43 DopMyIbl COKPAIIEHHOTO YMHOKEHUS bubnnorexa [IOK
PMY pail y https://m.edsoo.ru/7f42432a
44 DopMyIIEI COKpAIIEHHOTO YMHOKEHUS bubnmorexa [IOK
PMY pail y https://m.edsoo.ru/7f42464a
N bubmuoreka [IOK
45 DopMyIIbl COKPAIEHHOTO YMHOKEHHUS
https://m.edsoo.ru/7{f424c12
N bubmuoreka [IOK
46 DopMyJIbl COKPAILIEHHOTO YMHOKEHUS
https://m.edsoo.ru/7{4241d2
47 DopMyIbl COKpAIIEHHOT'O YMHOKECHHUS bubmmorexa OK
pMy paill y https://m.edsoo.ru/714251d0
but6mmoreka [IOK
48 Pas3noskenre MHOTOYIEHOB Ha MHOKUTEIN
https://m.edsoo.ru/7f423312
bubnunorexa LIOK
49 Pas3noskenre MHOTOYIEHOB Ha MHOKUTEIN
https://m.edsoo.ru/7f4237fe
bubnunorexa LIOK
50 Paznoxxenne MHOrO4WIEHOB HAa MHOKUTEIIN
https://m.edsoo.ru/7f4239de
51 PaznoxxeHre MHOrO4IE€HOB HA MHOKHUTENN bubnuoreka [IOK




https://m.edsoo.ru/7f4211de

5 KoHTponbHas pabota 1o Teme bubnmnoreka HOK
"Anrebpanyeckue BoIpakeHus" https://m.edsoo.ru/7f4211de

53 VYpaBHeHue, npaBuiia npeoOpa3zoBaHus bubmmoreka [JOK
ypaBHEHUS, PABHOCHJIBHOCTh YPABHECHMI https://m.edsoo.ru/7f4211de

54 Jlunelinoe ypaBHEHHE C OJHOM MEPEMEHHOMH, bubmmoreka [JOK
peleHue JIMHEMHBIX YPaBHEHUI https://m.edsoo.ru/7f4211de

55 Jlunelinoe ypaBHEHHE C OAHOU MEPEMEHHOM, bubmuoreka [IOK
pELLICHHE JIMHENHBIX YPABHEHUI https://m.edsoo.ru/7f4211de

56 Jlunelinoe ypaBHEHHE C OAHOU MEPEMEHHOM, bubmmoreka [JOK
pelIeHue JIMHEMHBIX YpaBHEHUI https://m.edsoo.ru/7f4211de

57 Pewienue 3aga4d ¢ nOMOIIbIO YpPaBHEHUI buGnuorexa [IOK
https://m.edsoo.ru/7f42064e

58 Pemenue 3agau ¢ momMoup0 ypaBHEHUI bubmorexa HOK
https://m.edso00.ru/7f420806

59 Pemienne 3agau ¢ nOMOIIbIO YpaBHEHUI bubmmorexa [TOK
https://m.edsoo.ru/7f4209a0

60 Pemienne 3agau ¢ nOMOIIbIO YpaBHEHUI bubmmorexa [TOK
https://m.edsoo.ru/7f420e6e

61 JIuneitHOe ypaBHEHUE C IByMS bubmuoreka [IOK
MEPEMEHHBIMH U €ro Tpaduk https://m.edsoo.ru/7f427¢32

6 JInHeitHoe ypaBHEHHE C IBYMS bubnuotexa [JOK
MEPEMEHHBIMH U €ro Tpaduk https://m.edsoo.ru/7f427e8a

63 Cuctema IByX JIMHEHHBIX YPAaBHEHHH C bubnunorexa LIOK
JBYMsI IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢

64 Cucrema 1ByX JIMHENHBIX YPaBHEHHH C bubmuorexa [JOK
JIBYyMs [IEPEMEHHBIMU https://m.edsoo.ru/7f4211de

65 Cuctema IByX JIMHEHHBIX YPAaBHEHHH C bubnuoteka [JOK




ABYMs IICPEMCHHBIMU

https://m.edsoo.ru/7f4211de

66 Cucrema IByX JIMHEHHBIX YPaBHEHHH C bubmmoreka [JOK
JIBYM:I IEPEMEHHBIMU https://m.edsoo.ru/7f4211de
67 Pemenue cucrem ypaBHEHUI bubmmorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemuienue cucrem ypaBHEHH bubmmorexa [IOK
https://m.edsoo.ru/7f42865a
69 Pewienue cucrem ypaBHEHUM bubmorexa LIOK
https://m.edsoo.ru/7f4287d6
70 Pewienue cucrem ypaBHEHUM bubmmorexa [IOK
https://m.edsoo.ru/7f4211de
71 Pemenue cucrem ypaBHEHUI bubmmorexa LIOK
https://m.edsoo.ru/7f4211de
7 KoHnTtpoisbHas padota nmo teme "JIuHeHbIC bubnnorexa [JOK
ypaBHeHHUA" https://m.edsoo.ru/7f4211de
73 Koopaunara Touku Ha npsAMOi bubmmorexa LIOK
https://m.edsoo.ru/7f41de76
bubnmnorexa [JOK
7 HieroBsie mpoMesky TkH https://m.edsoclfru/7f41dff2
bubnmnorexa [JOK
7 HHCIIOBEIE POMEKY T https://m.edsoclfru/7f421 1de
76 Paccrosinne Mexy 1ByMsl TOUKaMU bubnmnorexa [JOK
KOOPAUHATHOW MPSIMO https://m.edsoo.ru/7f4211de
77 PaccrosiHne Mex 1y 1ByMsl TOYKaMHU bu6muoreka [JOK
KOOPAMHATHOU MPAMOI https://m.edsoo.ru/7f4211de
73 [IpssMoyrosibHas cUCTEMa KOOPJAMHAT Ha bu6muoreka [IOK
TUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyromnpHast cucTeMa KOOpIMHAT Ha bubnmnorexa [JOK




IJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadukoB, 3a1aHHBIX (HOpMyIaMu ngﬂ;;fg;g g/lifmegag
81 [Tpumeps! rpadukoB, 3a1aHHBIX (HOpMyIaMU ngﬁ;ﬁfggg Ii;ifg]_ledg()
82 [Tpumeps! rpadukoB, 3a1aHHBIX (HOpMYyITaMU ngﬂ;ﬁfﬁg 2§f421 1de
83 [Tpumeps! rpadukoB, 3a1aHHBIX (HOPMYITaMU ngﬁﬁ:ﬁ,g rOu/I§f421 1de
84 Urenne rpa)KoB peaslbHbIX 3aBUCUMOCTEH ng:jj;f;;g 2/I§f421 1de
85 Urenne rpa)KoB peaslbHbIX 3aBUCUMOCTEH ng:jj;f;;g 2/I§f421 1de
86 Honsitne QpyHKumn Eﬁjﬁ:ﬁfgﬁmzl 1de
87 I'paduk dynkimu Effﬂffi,fﬁﬁfzm 1de
88 Caoiicta QyHKIMi E:fsj?/y/lr(r)lfgsigz}iﬂlfom
89 CaoticTsa QyHKIMH Etlffs?/ljg:;;gz/smm fe
90 Jluneiinas QyHKius ngjﬁfﬁfrﬁ%mmz
91 JIuneinas QpyHKums ngs?;geeﬁi%mzmz
92 [TocTpoenue rpaduka TMHEHHON QYHKIMN ngjﬁfﬁﬁ/};mzwm
93 [Toctpoenue rpadrka TUHEHHON QYyHKIMI




KoHnTtposnbhas padota mo teme "KoopauHaTs

bu6nmmoreka [IOK
4 . D "/B 7 1
¢ u rpaguic. Gynxuan/Beepoceniickas https://m.edsoo.ru/7f41f50a
npoBepouHas pabora
[ToBTOpEHKE OCHOBHBIX IMOHATUHA U METOJIOB,
. . bu6nuoreka [IOK
95 00o6menune 3Hanuii/Beepoccuiickas 1
https://m.edsoo.ru/7f429¢6¢
npoBepovHas paboTa
bubnunoreka LIOK
96 r = 1
padpuk pymkiH y =Jx| https://m.edsoo.ru/7f4211de
bubmuoreka [IOK
97 r = 1
padpukc pymkiH y =Jx| https://m.edsoo.ru/7f4211de
08 [ToBTOpEHKE OCHOBHBIX MIOHATHA U METOIOB | bubnnorexa [JOK
Kypca 7 kiacca, 00001IeHre 3HaHHH https://m.edsoo.ru/7f4211de
99 [ToBTOpEHNE OCHOBHBIX MOHATUI U METO/I0B 1 Bbu6moteka [JOK
Kypca 7 kiacca, 00001IeHIe 3HaHHH https://m.edsoo.ru/7f42a0e0
100 Wrorosas koHTpoJsibHasA paboTa 1
101 IToBTOpEHNE OCHOBHBIX IIOHATHI U METOLOB 1 bubmmnoreka HOK
Kypca 7 kiacca, 000011eHre 3HaHUH https://m.edsoo.ru/7f42a27a
102 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOZIOB | bubmmnoreka HOK
Kypca 7 kiacca, 000011eHre 3HaHUH https://m.edsoo.ru/7f42a900
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




8 KVIACC

KoanuectBo yacoB DJIeKTPOHHbIE
ungposbie
Ne ni/m Tema ypoka Kontpoabubie IIpakTuueckue bp
Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl
1 KBanpaTHbiii KOpeHb U3 UKcia 1 bubmmorexa [IOK
AP P https://m.edsoo.ru/7£42d452
Bbubnunoreka LIOK
2 I1 0 1
OFUITHE 0O HPPATMOHAILHOM HHCIS https://m.edsoo.ru/7f42eaaa
3 Jecstruunblie MpUOIMKEHUS 1 bubmmoreka [JOK
HPppalMOHAJIBHBIX YHUCE https://m.edsoo.ru/7f4211de
4 JecsTnunbie MPUOIKEHUS | bubnuoreka [{OK
HppaLMOHAIBHBIX YUCET https://m.edsoo.ru/7f4211de
bubnunorexa LIOK
5 i 1
JleHCTBUTEIbHEIE HUCTa https://m.edsoo.ru/714211de
6 CpaBHEHHE NEUCTBUTEIBHBIX YHCEI 1 bubmmorera [OK
p a https://m.edsoo.ru/714211de
7 CpaBHEHHE NEUCTBUTEIBHBIX YHCEI 1 bubmmorera [OK
p n https://m.edsoo.ru/714211de
8 Apudmerndeckuil KBapaTHbIH KOPEHb 1 bubamorexa LOK
P AP P https://m.edsoo.ru/7f4211de
but6moreka [JOK
9 VYpaBHeHue BUaa X* = a 1
P A https://m.edsoo.ru/7f4211de
10 CaoiicTBa apu(MeTHUECKUX KBaIPATHBIX ) bu6muoreka [JOK
KOpHEM https://m.edsoo.ru/7f4211de
1 CBoiicTBa apu(PMETHIECKUX KBAIPATHBIX | bubnuotexa [JOK

KOpHEH

https://m.edsoo.ru/7f4211de




[IpeobpazoBaHne YUCIOBBIX BHIPAKEHUH,

bub6nmoreka [IOK

12 COZEpKAIIUX KBAaIpPaTHbIE KOPHU https://m.edsoo.ru/7f42dd26
13 [IpeobpazoBaHne YUCIOBBIX BHIPAKEHUH, bubmmoreka [JOK
COJIEpKaIlUX KBaJApaTHbIE KOPHU https://m.edsoo.ru/7f42ded4
14 [Ipeobpa3oBaHye YMCIOBBIX BBIPAXKEHUH, bubmuoreka [JOK
CcoJIepKallMX KBaJApaTHble KOPHU https://m.edsoo.ru/7f42e0be
15 [IpeoOpa3zoBaHKe YNCIOBBIX BEIPAKCHHM, bubnmnoreka HOK
COZIEpKAMUX KBAaIPAaTHBIE KOPHU https://m.edsoo.ru/7f42¢262
16 CreneHs c IeNbIM ITIOKa3aTeleM Bubmiorexa OK
https://m.edsoo.ru/7f4354a4
CrangapTHas 3anuch yncia. Pazmepsl
00BEKTOB OKPY’KaroIIero Mmupa (ot
17 BJIeMeHTapHIi)}(I ‘laCTIIJ/III_I bi (o) KOI()JME/I‘ICCKI/IX bubmmorexa [OK
00BEKTOB), JUIUTENLHOCTD IIPOLIECCOB B hitps://m.edsoo.ru/7 43609
OKPY’KaIOIIeM MHUPE
18 CBOJICTBA CTEIIEHHU C IEJILIM ITOKA3aTEIEM bubnuorexa [IOK
https://m.edsoo.ru/7f435648
19 CBOJICTBA CTEIIEHHU C IEJILIM ITOKA3aTEIEM bubnuorexa [IOK
https://m.edsoo.ru/7f435648
20 CBOJICTBA CTEIIEHHU C IIEJIBIM ITOKA3aTEIEM bubnmorexa [IOK
https://m.edsoo.ru/7f435648
21 CBoiicTBa CTENEHH C 1IETIBIM ITOKa3aTeIeM bubmmorexa LOK
https://m.edsoo.ru/7f43599a
22 CBOMCTBA CTEIEHHU C IIENILIM ITOKA3aTEIEM bubmmorexa TIOK
https://m.edsoo.ru/7f435ed6
N but6mmorekxa [IOK
23 KpazparHeli Tpextinen https://m.edsogru/7f421 1de
24 KBanpaThslii TpéxuneH bubmuoteka [IOK




https://m.edsoo.ru/7f4211de

)5 Pazno)xeHue KBaJpaTHOro TpEXWiIeHa Ha bubnmnoreka HOK
MHOHUTEIIN https://m.edsoo.ru/7f4211de
26 Pa3noxenue kBaapaTHOro TpEXUWieHa Ha bubnmoreka [JOK
MHOXXUTEIIN https://m.edsoo.ru/7f42fd38
KontponbHas pabora mo Temam
27 "KBanpathsle kopHU. CTeneHu. buomorexa LIOK
KBazpaTHblii TpexeH” https://m.edsoo.ru/7f42ec80
bubmmoreka [JOK
28 AdreOpaitieckas Apode https://m.edsofru/7f4303 82
79 JonycTumble 3HaUC€HUS TIEPEMEHHBIX, bubnnorexa [JOK
BXOJISINX B IreOpanvecKie BhIPAKECHUS https://m.edsoo.ru/7f4211de
30 JlonycTuMble 3HaYEHUsI [IEPEMEHHBIX, bubmuoreka [IOK
BXOJISIIIINX B aIreOpanvecKrue BhIPAKCHHS https://m.edsoo.ru/7f4211de
3l OcHOBHOE CBOMCTBO airedpandeckon bubmmnoreka HOK
Ipoou https://m.edsoo.ru/7f4211de
. bubmuoreka [IOK
32 Coxpamenne npodei https://m.edsofm/7f430a8a
. bubmuoreka [IOK
33 Coxpamenue npodeit https://m.edsofm/7f430f44
. bubmuoreka [IOK
34 Coxpamerne podeit https://m.edsocl;].;ru/7f430f44
35 CrnoxeHue, BBIUUTaHUE, YMHOKEHHUE U bubnuotexa [JOK
NeJieHne anredpandeckux apooeit https://m.edsoo.ru/7f43128¢
36 CnoxxeHnue, BBIMUTaHUE, YMHOXKEHHUE U but6mmorekxa [IOK
JIeJICHUE alre0pandeckux Ipooei https://m.edsoo.ru/7f4315¢0
37 CnoxeHue, BBIUUTaHUE, YMHOKEHHUE U bubnmnorexa [JOK

JieJieHre aredpandeckux apooeit

https://m.edsoo.ru/714318¢c2




18 CioxeHue, BBIYMTaHUE, YMHOXKEHHUE U bub6nmoreka [IOK
JeJICHNe aredpanveckux apooeit https://m.edsoo.ru/7f431a20
39 [Ipeobpa3zoBanue BbIpaKeHHIH, bubmmoreka [JOK
coJiepXKaniux aaredpandeckue 1poou https://m.edsoo.ru/7f43259¢
40 [Ipeo6pa3oBanue BbIpakeHUH, bubmuoreka [JOK
COJIepIKalINX anredpandeckue Ipoodu https://m.edsoo.ru/7f432736
A1 [IpeoOpa3zoBanue BhIpaKEHUH, bubnmnoreka HOK
COJIepIKaINX aNredpandecKue Ipoodu https://m.edsoo.ru/7f432736
4 KonTponbhas pabota no Teme bubmmoreka [JOK
"Anrebpanyeckas 1po0p" https://m.edsoo.ru/7f431d36
bubmmoreka [JOK
43 Keanpattoe ypasiieie https://m.edsoc];].;ru/7f42eela
44 Henonnoe kBagpaTHOE ypaBHEHUE bubmorexa LIOK
https://m.edsoo.ru/7f42eela
45 Hemnonnoe kBagpaTHOE ypaBHEHUE bubmmorexa [TOK
https://m.edsoo.ru/7f42eela
46 dopmyna KOpHEH KBaJIpaTHOTO ypaBHEHUS bubmmorexa [TOK
https://m.edsoo.ru/7f42f158
47 dopMyia KOpHEW KBaIpaTHOTO YPaBHEHHUS bubmmorexa LIOK
https://m.edsoo.ru/7f423{6
48 ®opmysia KOpHEH KBaJIpaTHOIO ypaBHEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f42f5a4
bubnuotexa [JOK
49 Teopema Buera https://m.edsogru/7f42fef0
bubnuotexa [JOK
50 Teopema Bitera https://m.edsogru/7f430076
51 Pemienue ypaBHeHUH, CBOAAIIUXCS K but6mmoreka [IOK

KBaaApaTHbBIM

https://m.edsoo.ru/7f43¢542




Pemienue ypaBHeHM, CBOASLIMXCS K

bub6nmoreka [IOK

52 KBAaIPATHBIM https://m.edsoo.ru/7f43¢3d0
53 [Tpocreiimue ApoOHO-palliOHAIEHBIE bubmmoreka [JOK
ypaBHEHUA https://m.edsoo.ru/7f4328c6
54 [Ipocreiinme qpoOHO-paIIMOHATBHBIE bubnmnoreka HOK
ypaBHEHUA https://m.edsoo.ru/7f432bbe
55 Pemenne TeKCTOBBIX 3a/1a4 ¢ HOMOIIBIO bubnuorexa [JOK
KBaJPaTHBIX YPaBHECHUU https://m.edsoo.ru/7f42f75¢
56 Pelienne TeKCTOBBIX 3a71a4 C IOMOIIBIO Bbu6mmoteka [JOK
KBaPAaTHBIX YPaBHEHUU https://m.edsoo.ru/7{42£8{6
57 KonTtponpHast pabora o Teme bubnuorexa [IOK
"KBanpaTHble ypaBHeHuUs" https://m.edsoo0.ru/7f43012
Jlunelinoe ypaBHEHHE C IByMs
58 HepeMeHHLiII\I;I)I/I, ero rpadwnZ IpUMEPBI bubmmorexa [IOK
. https://m.edsoo.ru/7f4211de
pelIeHNs ypaBHEHUH B LENbIX YUCIIaX
JIuneliHoe ypaBHEHHUE C IBYMSI
59 HepeMeHHLi/I\I/I)I/I, €ero rpa(I)I/HZ IIPUMEPBI bubamorera LOK
. https://m.edsoo.ru/7f4211de
pElIeHUs] ypaBHEHUH B LENbIX YACIAX
JInHeitHoOe ypaBHEHHE C IBYMS
60 nepeMeHHLﬁ)ﬂ, €ro rpa(I)I/HZ IIPUMEPBI bubamorexa LOK
. https://m.edsoo.ru/714211de
pELIeHUs] ypaBHEHUH B LENbIX YACIAX
61 Pemenne cuctem nByX JTMHEHHBIX bubnunorexa LIOK
YpaBHEHUH € JIBYMsI IEPEMEHHBIMU https://m.edsoo.ru/7f4211de
6 Pemienne cucrem IByX JIMHEHMHBIX bubnmnorexa [JOK
YPaBHEHUU € ABYMsI IEPEMEHHBIMU https://m.edsoo.ru/7f4211de
63 Pemenne cucreM IByX JIMHEMHBIX bu6muoreka [JOK
YPaBHEHUH C ABYMS IEPEMEHHBIMU https://m.edsoo.ru/7f4211de
64 [Tpumepsl penieHrst CUCTEM HEJTMHEHHBIX bubnuotexa [JOK




YpaBHEHUH € ABYMS [TE€PEMEHHBIMU

[IpuMeps! penieHust CUCTEM HEIMHENHBIX

https://m.edsoo.ru/7f4211de
bubnunorexa LIOK

65
YpaBHEHUH € JIBYMsI IEPEMEHHBIMU https://m.edsoo.ru/7f4211de
I'paduueckas unTepnpeTanysi ypaBHEHHUS C
66 113) 31);1 ne eMeHHHl\I/)mpH CI/ICTGN}I’ IJ)II/IHeI\/JIHbIX bubmmorexa [TOK
HBYNIL TIED! https://m.edsoo.ru/7f4211de
ypaBHEHUH C ABYMS IEPEMEHHBIMU
I'padprueckas uHTEpIpETALIMS YPABHEHHUS C
67 113) S/i?[ ne eMeHHI)II\I;I/IpI/I CI/ICTGI\?I, I.])IPIHefIHBIX bubmmorexa [TOK
By P, https://m.edsoo.ru/7f43d6d6
ypaBHEHUH C ABYMS IEPEMEHHBIMHU
68 Pelienne TeKCTOBBIX 3a71a4 C IOMOIIBIO bubmmoreka [JOK
CUCTEM YPaBHEHUHU https://m.edsoo.ru/7f4211de
69 Penienne TeKCTOBBIX 33124 C TIOMOIIBIO bubnunoreka LIOK
CUCTEM ypaBHEHUI https://m.edsoo.ru/7f4211de
70 PenieHne TeKCTOBBIX 3a0a4 ¢ HOMOIIBIO bubmuoreka [{OK
CHCTEM YpaBHEHHUI https://m.edsoo.ru/7f4211de
71 UucnoBble HEPABEHCTBA U UX CBOMCTBA bubmmorexa [TOK
P https://m.edsoo.ru/7f4211de
72 YucnoBble HEPABEHCTBA U UX CBOMCTBA bubmmorexa [TOK
P https://m.edsoo.ru/7f4211de
73 HepaBenctBo ¢ 01HOI epeMeHHOM bubmmorexa [TOK
P g p https://m.edsoo.ru/714211de
74 Jlunelinbie HEpaBEHCTBA C OJTHOM bubnmnorexa [JOK
MIEPEMEHHOM U UX PEIICHUE https://m.edso0o.ru/7f42c692
75 JIuneliHbIe HEPABEHCTBA C OJJHON bu6muoreka [IOK
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/742c840
76 JIvHeitHbIe HEpaBEHCTBA C OAHOM bubnuotexa [JOK
MIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f4211de
77 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU bubnuotexa [JOK




MEPEMEHHOI U UX pelIeHue

https://m.edsoo.ru/7f4211de

73 CucTtemMbl TUHEHHBIX HEPABEHCTB C OJHOMU bubmmoreka [JOK
MIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f4211de
79 CucTembl TUHEHHBIX HEPABEHCTB C OJHOU bubnmnoreka HOK
MIEPEMEHHOM U UX PELICHUE https://m.edsoo.ru/7f4211de
N3o0pakeHue penieHus TMHEHHOTO
. bu6nmoreka [IOK
80 HEPAaBEHCTBA U UX CUCTEM Ha YHCIIOBOM
. https://m.edsoo.ru/7f4211de
psIMOI
N300paxenue pemieHus JMHEHHOTO
. bubnuorexa [IOK
81 HEPAaBEHCTBA U UX CUCTEM HA YHCIIOBOM
. https://m.edsoo.ru/7f4211de
npsIMOM
2 KonTtponpsHas pabora mo Temam Bbu6mmoteka [JOK
"HepasenctBa. CucteMbl ypaBHEHHM" https://m.edsoo.ru/7f4211de
bubnuoreka [IOK
83 IT
OHATHE pyHKIIH https://m.edsoo.ru/714211de
84 OO6nacth ornpeesieHus] © MHOYKECTBO bubnmnorexa [JOK
3HauYeHUHN QYHKINH https://m.edsoo.ru/7f4211de
bu6nunorexa LIOK
85 CrnocoOsl 3a51a i
t bl 3a/aHHs YHKIKHA https://m.edsoo.ru/7f4211de
bu6nunorexa LIOK
86 I'pa
padux Gynxumn https://m.edsoo.ru/714211de
%7 CgoiicTBa GyHKIIMH, UX OTOOpaKEHNE Ha bubnmnorexa [JOK
rpaduke https://m.edsoo.ru/7f4211de
bubnunorexa LIOK
88 UYrenue u noctpoeHue rpauko 7
TEHHE H NIOCTPOCHHE rPaHKOB dyHiuHi https://m.edsoo.ru/7f4211de
29 [Tpumeps! rpadukoB GyHKINH, bubmuorexa [IOK
OTpaKarolKUX peaabHbIE IPOLECCHI https://m.edsoo.ru/7f4211de
90 DyHKIMHU, ONUCHIBAIOLINE MIPAMYIO U bubnmnorexa [JOK




00paTHYIO MPOMOPLUUOHATILHEIE
3aBHCUMOCTH, UX rpaduKu

https://m.edsoo.ru/7f4211de

bub6nmoreka [IOK
91 r §]
Hrepbora https://m.edsoo.ru/7f4211de
bub6nmoreka [IOK
2 r
? unepbona https://m.edsoo.ru/7f4211de
bub6nmoreka [IOK
93 r = x>
pauK gyniciu y = x https://m.edsoo.ru/7f4211de
bubnunoreka LIOK
94 r = x>
paduK gymKumi y = x hitps://m.edsoo.ru/7f434572
Oyuxkmun vy =x2, y=x3, y = Vx, y = [X[;
95 r };q)HI:IeCK};e elieHHe ; aBHeH};/Iﬁ |I/I| bubmmorexa [IOK
P PEIICHHE Yp hitps://m.edsoo.ru/7f434d38
CUCTEM YpaBHCHUU
HrtoroBast KOHTpOIbHAS
96 aboTta/Bcepoccuiickas mposepouHas bubnuorexa [IOK
p p POBEp https://m.edsoo.ru/7f434eb4
paborta
[ToBTOpEHNE OCHOBHBIX MOHSATHI U
97 METO/I0B KypcoB 7 U 8 Ki1accoB, 000011eHHe bubmuoreka [IOK
3HaHuii/ Beepoccuiickasi mpoBepodHast https://m.edsoo.ru/7f4371aa
paborta
[ToBTOpEHNE OCHOBHBIX MOHSATHI U
98 METOJIOB KypPCOB 7 U 8 KiIacCcoB, 0000IIeHNE bubmmorexa OK
'HU P ’ H https://m.edsoo.ru/7f43736¢
3HAHUI
[ToBTOpEHNE OCHOBHBIX IMOHATHI H
99 METOJIOB KypPCOB 7 U 8 KIacCoOB, 0000IIeHNE bubmmorexa TIOK
Hu P ’ B https://m.edsoo.ru/7f437510
3HAHUI
100 [ToBTOpEHNE OCHOBHBIX MOHATUH U bubmuoteka [IOK

METOJI0B KypcoB 7 U 8 Ki1accoB, 000011eHue

https://m.edsoo.ru/7f4376b4




3HAHUMN
[ToBTOpEHNE OCHOBHBIX IMOHSATUH U

101 METOJ/IOB KypcoB 7 8 Kj1accoB, 00001IeHHE
3HAHUMN

bubnunoreka LIOK
https://m.edsoo.ru/7f436b88

IToBTOpEHNE OCHOBHBIX MOHATHI U

bubnunorexa LIOK
102 1
0 MGTOI[?B KypcoB 7 u 8 Ki1accoB, 00001IeHNe https://m.cdsoo.ru/ 7437858
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
ungposbie
Nenn/m  Tema ypoka Kontpoabubie IIpakTHueckue bp
Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypchl
PannonaneHblie yncia, uppaluoHaIbHbIC
PP bubnunoreka LIOK
1 Ypciia, KOHEYHEIEC U 0ECKOHEUHEIS 1
https://m.edsoo.ru/7f4211de
JECSTHYHBIE TPOOH
MHokecTBO NEHCTBUTEILHBIX YHCEI;
N bubnuoreka [{OK
2 JIEHCTBUTEIILHBIE YHCIIa KaK OECKOHEUHBIE 1
https://m.edsoo.ru/7f4211de
JECSITUUHBIE TpOOU
B3auMHO 01HO3HAYHOE COOTBETCTBUE
3 MEXIY MHOXECTBOM JEHCTBUTEIbHBIX 1 bubnnoreka [JOK
YHCEJl U MHOYKECTBOM TOYEK KOOPJIUHATHOMN https://m.edsoo.ru/7f4211de
IPSAMOi
CpaBHeHHE 1EMCTBUTENBHBIX YHCEIL,
4 apudmeTnuecKue AeUCTBUS C 1 bubnuorexa [IOK
pv https://m.edsoo.ru/7f4211de
JIEHCTBUTEbHBIMU YU CIIAMU
5 [TpubnmxEHHOE 3HaYEHNE BETUYNHBI, 1 bubmmnoreka HOK
TOYHOCTb MPUOIKEHUS https://m.edsoo.ru/7f4211de
but6mmoreka [IOK
6 OkpyrieHue ynce 1
py https://m.edsoo.ru/7f4211de
but6mmorekxa [IOK
7 OkpyriieHue yncen 1
py https://m.edsoo.ru/7f4211de
g [Ipukuaka v OlIeHKA pe3yJIbTaTOB 1 bubnuotexa [JOK
BBIUKMCIIEHUM https://m.edsoo.ru/7f4211de
9 [Ipukuaka v OlleHKA pe3yJIbTaTOB 1 bubnuotexa [JOK




BBEIYHCIICHUN

JInnelinoe ypaBHeHue. Pemenne

https://m.edsoo.ru/7f4211de
bu6munorex [IOK

10 YpaBHEHUH, CBOJAIIMXCS K TUHEUHBIM https://m.edsoo.ru/7f43bf66
1 JIuneitHoe ypaBHeHue. Pemenue bubnmnoreka HOK
YPaBHEHUH, CBOJAILIMXCS K JUHEUHBIM https://m.edsoo.ru/7f4211de
12 KBanpatHoe ypaBHeHue. Penienne bubnmnoreka HOK
YpaBHEHUH, CBOJIAIIMXCS K KBaJIpaTHBIM https://m.edsoo.ru/7f4211de
13 KBanpaTtHoe ypaBHeHue. Pemenue Bu6motreka [JOK
YpaBHEHUH, CBOASAIIMXCS K KBaIpaTHbIM https://m.edsoo.ru/7f4211de
14 bukBapaTHble ypaBHEHUS bubmorexa LIOK
https://m.edsoo.ru/7f43¢3d0
15 bukBanpartHbie ypaBHEHUs bubmmorexa [IOK
https://m.edsoo.ru/7f43¢3d0
IIpumepsl perieHns: ypaBHEHHUN TPEThEN U
16 IIGI?[Bép"Il?OfII)(:TeHGHeﬁyII))aSHO)KeHHeI:)M Ha brbmmorexa [TOK
https://m.edsoo.ru/714211de
MHOHUTEIH
IIpumepsl pemieHns: ypaBHEHHN TPEThEN U
17 IIGI?[Bépll?ofII)(:TeHGHeﬁygaSHO)KeHHeI)M Ha bubmmorexa LIOK
https://m.edsoo.ru/714211de
MHOXHUTEJH
18 Pentenne npo6GHO-paiOHATBHBIX bubmuoreka [OK
ypaBHEHUU https://m.edsoo.ru/7f4211de
19 Pemtenune npoOGHO-paiMOHATBHBIX bu6muoreka [JOK
YpaBHEHUN https://m.edsoo.ru/7f43c9b6
20 Pemenne TeKCTOBBIX 3a7a4 aNTreOpandecKum bubnmoreka [JOK
METOJIOM https://m.edsoo.ru/7f4211de
o1 Pemenne TeKCTOBBIX 3a7a4 aNreOpanyecKum bubnmoreka [JOK
METOAO0M https://m.edsoo.ru/7f4211de
22 Pemrenne TeKCTOBBIX 3aa4 alreOpanyecKum bubmuoteka [IOK




METOIOM

KonTponpHas padora o Teme "YpaBHEHUS

https://m.edsoo.ru/7f4211de
bubnunorexa LIOK

23
C OJIHOM epeMeHHOMN" https://m.edsoo.ru/7f4211de
4 YpaBHEHuUE C IByMS IEPEMEHHBIMU U €0 bubnmnoreka HOK
rpadux https://m.edsoo.ru/7f4211de
)5 VYpaBHeHuUE ¢ IBYMsI IEPEMEHHBIMU U €TI0 bubnmnoreka HOK
rpaduk https://m.edsoo.ru/7f4211de
26 Cucrema IByX JIMHEHHBIX YPAaBHEHHH C bubmmoreka [JOK
JIBYMsI IEPEMEHHBIMU U €€ pelICHUE https://m.edsoo.ru/7f4211de
7 Cucrema IByX JIMHEHHBIX YPAaBHEHHH C bubnnoreka [JOK
JBYMsI IIEPEMEHHBIMU U €€ pelICHUE https://m.edsoo.ru/7f4211de
)3 Cucrema 1ByX JIMHEHHBIX YPaBHEHUH € Bbu6mmotreka [JOK
JIBYMsI IEPEMEHHBIMU U €€ pelICHUE https://m.edsoo.ru/7f4211de
79 Cucrema IByX JIMHEHHBIX YPAaBHEHHH C bubmmoreka [JOK
JBYMsI IIEPEMEHHBIMU U €€ peleHue https://m.edsoo.ru/7f4211de
Pemenne cucreM IByX ypaBHEHHI, OJTHO U3
30 KOTOPBIX HHHeﬁHO):[e };1 o TOC — BTOJIOP'I bubmmorexa LIOK
P - 2 APY p https://m.edsoo.ru/7f4211de
CTENeHU
Pemenue cucrem AByX ypaBHEHUM, OJTHO U3
31 KOTOPBIX JII/IHGfIH(fle ya o roe — BTOHOP'I bubmmorexa LIOK
P > 2 APY P https://m.edsoo.ru/7f4211de
CTENeHU
Pemenue cucrem AByX ypaBHEHHUI, OJJHO U3
32 KOTOPBIX J'II/IHCfIH(iD }; o roe BTOHOﬁ Bubmmorexa [IOK
P - 2Py P https://m.edsoo.ru/7f4211de
CTENEeHU
Pemenne cucreM IByX ypaBHEHHI, OJTHO U3
33 KOTOPBIX JH/IHeﬁH(iIe }; o roe — BToHoﬁ brbmorexa OK
P » 7Py P https://m.edsoo.ru/7f4211de
CTENEeHU
34 ['paduaeckast mHTEpIIPETALIHS CHCTEMBI bubnuotexa [JOK




YpaBHEHUH € ABYMS [TE€PEMEHHBIMU

Pemienne TeKCTOBBIX 3324 alreOpanyecKuM

https://m.edsoo.ru/7f4211de
bubnunorexa LIOK

35 crocobom https://m.edsoo.ru/7f4211de

36 Pemienme TeKCTOBBIX 3a7a4 alNreOpandecKum bubnmnoreka HOK
crocooom https://m.edsoo.ru/7f4211de

37 KoHnTtposnbHas paborta o teme "CucreMbl bubnmnoreka HOK
ypaBHeHUI" https://m.edsoo.ru/7f4211de

. bubnuorexa [IOK

38 YuciioBble HEPABEHCTBA U UX CBOMCTBA

https://m.edsoo.ru/7f4211de

. bubnuoreka [{OK

39 YuciioBble HEPABEHCTBA U UX CBOMCTBA

https://m.edsoo.ru/7f4211de

40 Jlunelinble HEpaBEHCTBA C OJJHOM bubmmoreka [JOK
MEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f4211de

41 Jlunelinbie HEpaBEHCTBA C OJTHOM bubmmoreka [JOK
MIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f43af08

4 Jlunelinbie HEPaBEHCTBA C OJTHOM bubnnorexa [JOK
MIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f43af08

43 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU bubnuoreka [IOK
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f4211de

44 CucreMbl TUHEHHBIX HEPABEHCTB C OAHOMN bubmmnoreka HOK
MIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f4211de

45 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU bubnmnorexa [JOK
MIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f4211de

46 KBanpaTHble HEpaBEHCTBA U X PELLIEHUE bubmmorexa LIOK
https://m.edsoo.ru/7f43b098

47 KBaapaTHbIe HEPABEHCTBA U UX PELICHUE bubmmorexa LIOK
https://m.edsoo.ru/7f43b21e

48 KBangparHbie HepaBeHCTBA U UX PEILICHUE bubnmnoreka [JOK




https://m.edsoo.ru/7f43b5a2

49 KBagparHbie HEpaBEHCTBA U UX PEILICHUE bubamorexa LOK
https://m.edsoo.ru/7f4211de

50 KBagparHblie HEpaBEHCTBA U UX PEILICHUE bubmmorexa LIOK
https://m.edsoo.ru/7f4211de

51 I'paduueckas uHTEpIIpETalINS HEPABEHCTB U bubnmnoreka HOK
CHCTEM HEPABEHCTB C ABYyMs IEPEMEHHBIMU https://m.edsoo.ru/7f4211de

5 I'paduueckas MHTEpIIpETALMs] HEPABEHCTB U bubnuoreka [IOK
CHCTEM HEPABEHCTB C IBYMs IEPEMEHHBIMU https://m.edsoo.ru/7f4211de

53 KonTponbhas pabota no Teme bubmmoreka [JOK
"Hepasencrna" https://m.edsoo.ru/7f4211de

54 KBanparuunas ¢pyHkuus, e€ rpagux u bubnuoreka [IOK
CBOMCTBa https://m.edsoo.ru/7f4211de

55 KBanpatuunas ¢pyHkius, e€ rpaduk u bubmuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f439842

56 KBanpatnunas Qynkuus, e€ rpapuk u bubmmnoreka HOK
CBOMCTBA https://m.edsoo.ru/7f4399b4

57 [TapaGoia, KOOpAMHATHI BEPLUINHBI bubmuoteka [IOK
napaboJIbl, OCh CHMMETPHUH TTapadoIIbI https://m.edsoo.ru/7f439eb4

58 [Tapabona, KOOpAUHATHI BEPILNHBI bubmuoreka [IOK
napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl https://m.edsoo.ru/7f43a03a

59 [Tapabomna, KOOpAUHATHI BEPITHHBI bubnuotexa [JOK
napaboIIbl, 0Cb CHMMETPHH 1apadoIbl https://m.edsoo.ru/7f43alac

60 [TapaGosna, KOOpPAMHATHI BEPIIMHbI bubmuorexa [IOK
napaboJIbl, OCh CHMMETPHUH TTapadoIIbI https://m.edsoo.ru/7f43a3 1e

61 [Tapabona, KOOpAUHATHI BEpPIIMHEI bubmuoteka [IOK
napaboIIbl, 0Cb CHMMETPHUH 11apadoIbl https://m.edsoo.ru/7f43a526

62 [Tapabomna, KOOpAUHATHI BEPITHHBI bubnuotexa [JOK




napaboJibl, 0Cb CHMMETPHUH MapadoIbl

https://m.edsoo.ru/7f4211de

63 I'paduku pynkumit: y =kx, y =kx + b, Bu6muoteka [JOK
y=k/x, y=x3, y=vX, y=[X| https://m.edsoo.ru/7f4211de
64 I'paduku Gynkumit: y =kx, y =kx + b, bubnuoreka [JOK
y=k/x, y=x3, y=vX, y=[X| https://m.edsoo.ru/7f4211de
65 I'padpuku pynkmmii: y = kx, y =kx + b, bubnmnoreka HOK
y=k/x, y=x3, y=vX, y=[X| https://m.edsoo.ru/7f4211de
66 I'paduku Gynkumit: y =kx, y =kx + b, Bu6motreka [JOK
y=k/x, y=x3, y=vX, y=[X| https://m.edsoo.ru/7f4211de
67 I'paduku Gynkumit: y =kx, y =kx + b, bubnuoreka [IOK
y=k/x, y=x3, y=vX, y=[X| https://m.edsoo.ru/7f4211de
68 I'paduku pynkuumit: y =kx, y =kx + b, bubmmoreka [JOK
y=k/x, y=x3, y=vX, y=[X| https://m.edsoo.ru/7f4211de
bubnunoreka LIOK
69 K "@ n
OHTPOIIbHAs paboTa 1o Teme "DyHKiuiK https://m.edsoo.ru/7f4211de
70 IToHsTHE YMCIOBOM NTOCIENOBATEIBHOCTH bubmmorexa [TOK
https://m.edsoo.ru/7f4211de
3alaHue MOCIe10BaTEILHOCTH
71 peKyppeHTHOH Gopmyiioii u popmyioi n-ro bubmmorexa [TOK
wieHa https://m.edsoo.ru/7f43ebda
7 ApudmeTrnueckasi 1 reoMeTpuyecKas bubmmnoreka HOK
MPOrpeCcCUu https://m.edsoo.ru/7f43ed7e
7 ApudmeTrnueckasi 1 reoMeTpuyecKas bubmuoreka [IOK
POrPECCUU https://m.edsoo.ru/7f43f3b4
DopMyIbl N-TO YieHa apuPMETHIECKON U
74 T€OMETPUYECKOU MTPOTrPECCUM, CYMMBI bubmmorexa [IOK
https://m.edsoo.ru/7f43f58a
MEPBBIX N YJICHOB
75 @DopMyITbl N-TO YieHa apuPMETHIECKON U bubnmnorexa [JOK




TeOMETPUUYECKON TPOrPeCcCUid, CyMMBI
MEPBBIX N YJICHOB

®dopMyJIbl N-T0 YieHa apuhMETUUECKON U

https://m.edsoo.ru/7f43ef2¢c

. . bubnuorexa [IOK
76 TeOMETPUUYECKON TPOrPeCCUid, CyMMBI
https://m.edsoo.ru/7f43f0c6
MEePBBIX N YJICHOB
@opMyIIbl N-ro WieHa apu(pMeTHIECKO 1
. . bubnuorexa [IOK
77 F€OMETPUYECKON MTPOTPECCUM, CYMMBI
https://m.edsoo.ru/7f43f72¢
MEePBBIX N YJICHOB
@opmyItbl N-ro WieHa apupMeTHIEeCKON 1
. . bubnuoreka [IOK
78 r€OMETPUUYECKON MTPOTPECCUI, CYMMBI
https://m.edsoo.ru/7f43f8a0
MEPBBIX N YJICHOB
N3o0pakeHue 4ieHOB aprupMETHIECKON 1
79 T€OMETPUUECKON MPOrpeccuid TOUKaMHu Ha bubmorexa LOK
P . porp https://m.edsoo.ru/7f4211de
KOOPJAMHATHOM TIJIOCKOCTH
N300paxeHne wieHOB apupMeTUIecKoil u
80 reoMEeTPUUYECKON Mporpeccuii ToukaMu Ha bubmmorexa HOK
P N POTP https://m.edsoo.ru/7f4211de
KOOPJAMHATHOM MJIOCKOCTH
N . bubmuoreka [IOK
81 JIuHeNHbIN ¥ SKCIOHEHIIUAIBHBIA POCT
https://m.edsoo.ru/7f4211de
bu6nunorexa LIOK
82 CJ10KHBI€ TPOIIEHTHI
pon https://m.edsoo.ru/7f43fe0e
83 Ci10XHBIE TPOLICHTHI bubmorexa HOK
https://m.edsoo.ru/7f4401a6
84 KonTtponpHas padora no teme "Unciaobie bubmuoreka [IOK
OCJIEN0OBATEIILHOCTH " https://m.edsoo.ru/7f4404{8
[ToBTOpenue, 0600IIeHNE U
. bubnuoteka [JOK
85 CHCTeMaTU3alus 3HaHUM. 3aIuCh,

CpaBHCHHC, JIENCTBUS C NEHCTBUTEILHBIMU

https://m.edsoo.ru/7f4211de




YUCJIIaMH, YUCJIOBAA IIpsAMas

[ToBTOpeHue, 0600IICHNE U

86 cucrtemaTusanus 3Hanuil. [IpoueHTsl, buGnuorexa [IOK
https://m.edsoo.ru/7f4211de

OTHOUICHHUS, TPOMOPIIUN
[ToBTOpeHue, 0600IICHNE U

87 cucreMaruzanus 3HaHuil. OKpyrieHue, bubmorexa HOK

https://m.edsoo.ru/7f4211de

npubIIMKEeHNE, OI[eHKa
[ToBTOpeHue, 0600IICHNE 1

28 cucTeMaTu3auus 3HaHui. Pemenne bubnuoreka [{OK
TEKCTOBBIX 3371a9 apUPMETHICCKUM https://m.edsoo.ru/7f443b12
crocobom
[ToBTOpEHME, 0000IICHUE 1

29 cucTeMaTu3auus 3HaHui. Pemenne bubnuoreka [{OK
TEKCTOBBIX 3371a9 apUPMETHICCKUM https://m.edsoo.ru/7f443cd4
crocodom
[ToBTOpenue, 06001IeHUE U

90 cucreMarusanus 3HaHuil. Pemienne bubnnorexa [JOK
TEKCTOBBIX 3a]1a4 apu(PMETHIECKUM https://m.edsoo.ru/7f443fea
crocooom
[ToBTOpenue, 06001IeHUE U

01 cuctemaruzanus 3HaHui. [IpeodpazoBanue bubnnorexa [JOK
anreOpanvdecKux BHIPAKEHUH, TOMYCTUMBIE https://m.edsoo.ru/7f4441ca
3HAYCHUS
[ToBTOpeHnue, 0600IIEeHNE U

9 cuctemaruzanus 3HaHui. [IpeobpazoBanue bubnuotexa [JOK
anreOpandecKux BHIPAKEHUH, TOMYCTUMBIE https://m.edsoo.ru/7f444364
3HAUYCHUS

93 [ToBTOpEeHnue, 06001IEeHNE U brbmorexa OK

https://m.edsoo.ru/71444612




cuctemaruzanus 3Hanuil. [IpeodpazoBanue
anreOpandecKuX BhIPAKEHHH, JOIYCTUMBIE
3HauYEHUs

[ToBTOpEHME, 0000IIICHUE 1
cuctemaru3anus 3Hanuii. [IpeodpasoBanue

bu6nmmoreka [IOK

94
anreOpanvecKux BhIPAKEHUN, JOITYCTUMBIE https://m.edsoo.ru/7f444a94
3HAUCHUS
IToBTOpEHME, 0000IICHUE 1
. bubnuorexa [JOK
95 cucTeMarusanus 3HaHui. OyHKIHH:
N . https://m.edsoo.ru/7f444c56
MOCTPOCHUE, CBOMCTBA N3YYCHHBIX (PyHKIUN
[ToBTOpeHue, 0600IMICHNE 1
. bubnuorexa [{OK
96 cucremMarusauus 3HaHU. OyHKIMU:
N N https://m.edsoo.ru/7f444144
MOCTPOCHUE, CBOMCTBA N3YYCHHBIX (PyHKINN
[ToBTOpeHue, 0600IICHNE U
. bubnuoreka [IOK
97 cucTemaru3ans 3HaHui. OYHKITIH:
. . https://m.edsoo.ru/7f44516a
MIOCTPOCHHE, CBOMCTBA U3YYCHHBIX (DyHKIINN
[ToBTOpenue, 06001IeHUE U
. bubnuoreka [{OK
98 cucTeMmarusanus 3HaHui. OYHKIMH:
. . https://m.edsoo.ru/7f4452e6
MOCTPOCHHE, CBOMCTBA U3YYCHHBIX (DyHKIINN
[ToBTOpenue, 06001IeHUE U
99 cuctemaruzanus 3HaHui. ['padudeckoe bubmmorexa [IOK
N P https://m.edsoo.ru/7f445516
peleHrne ypaBHEHUH U UX CHUCTEM
[ToBTOpenwue, 0600IIEHNE 1
100 cucreMaTtu3anus 3Hanuil. ['paduueckoe bubmorexa [OK
. p https://m.edsoo.ru/7f4211de
peleHne ypaBHEHUH U UX CHUCTEM
but6mmorekxa [IOK
101 Hrorosast kKoHTpoJIbHAs paboTa
p p https://m.edsoo.ru/7f4211de
102 O0001IeHne 1 cucTeEMaTU3aINs 3HAHUI but6mmorekxa [IOK




‘ ‘ ‘ https://m.edsoo.ru/7f4211de
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

7 KJIIACC
Kon IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHHNS] OCHOBHOM
MPOBEPAEMOro o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJbTara
1 Uucna ¥ BBIYUCICHUS
1.1 BeimonHATe, coderas yCTHbIE M TNHCbMEHHBIE TPUEMBI, apUPMETHYECKHE
JCUCTBHUS C pallMOHAIIbHBIMU YU CIaMHU
1.2 HaxonuTe 3HaueHUS YHCIOBBIX BBIPAKEHHH, MNPUMEHATh pPa3HOOOpa3HBIC
CrocoObI ¥ MPUEMBI BBIYUCIICHUS 3HAYEHUI JAPOOHBIX BBIPAXKECHHM, COIEpKAIIUX
OOBIKHOBEHHBIE U ACCATUYHBIC IPOOH
1.3 [lepexonuTs OT oaHON (OPMBI 3amUCH YHUCEN K APYroil (mpeoOpa3oBHIBATH
NECSITUUHYI0 JApoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH, B 0ECKOHEUHYIO JECATUIHYIO APOOh)
1.4 CpaBHUBaTh U YIOPSI0YMBATh PALIMOHAJIbHBIE YUCIIA
1.5 Okpyriarh uncaa
1.6 BpINOAHAT NPUKHUIKY M OLICHKY pPE3yJIbTaTa BBIYMCICHUW, OLEHKY 3HAYCHHI
YHCJIOBBIX BbIpaXE€HUI. BBINOIHATH AEMCTBUS CO CTENEHSAMHU C HaTypajJbHBIMU
MIOKAa3aTeIsIMU
1.7 [IpuMeHATh NPU3HAKU ACIUMOCTH, PA3JIOKEHUE HAa MHOMKHUTEIW HATYPAIBHBIX
qKCcel
1.8 Pemarh mnpakTUKO-OpUEHTHUPOBAHHBIE 3aJlauM, CBA3aHHBIE C OTHOILEHUEM
BEJIMYMH, NPONOPLUUOHAIBHOCTBIO BEJIWYMH, IPOLEHTaMH, HWHTEPIPETUPOBATH
pe3yNbTaThl pelIeHus 3a/1ad ¢ Y4€TOM OTrpaHMYEHUH, CBSA3aHHBIX CO CBOWCTBaMU
paccMaTpUBaeMbIX OOBEKTOB
2 Anrebpanyeckue BbIpaKEHHUS
2.1 Hcnonb30Bath anredpandeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTh €€ B
IIpoLIecce OCBOSHMS Y4eOHOT0o MaTepuasia
2.2 Haxonute 3HaueHus OyKBEHHBIX BBIPOKEHMH TNpU 3aJaHHBIX 3HAYCHMSIX
MIEPEMEHHBIX
23 BoimonHATe mpeoOpa3oBaHMs LENOTO BBIPAXKEHHS B MHOTOWIEH IpHBEIECHHUEM
MOJI00HBIX CJIaraeMbIX, paCKphITHEM CKOOOK
2.4 BBInoyiHATE YMHOXKEHHE OHOWIEHA HA MHOTOWIEH ¥ MHOTOWIEHA Ha MHOTOYJIEH,
PUMEHATH (POPMYJIBI KBaJIpaTa CYMMBI M KBaJIpaTa pasHOCTH
2.5 OcCymiecTBISATh  Pa3noXKE€HWE MHOTOWIEHOB HA MHOXHUTEIH C T[OMOIIBIO
BBIHECEHHSI 32 CKOOKHM OOIIEr0 MHOXKHUTENs, TPYNIHPOBKH CIaraeMbIX, IpUMeHe-
HUs GOPMYJT COKPAIIEHHOTO YMHOKEHUS
2.6 [TpumeHsaTh MpeoOpa3oBaHUs MHOTOWIEHOB JUIS PEIICHHs pa3IM4yHbIX 33au U3
MaTEeMaTHKHU, CMEKHBIX IPEIMETOB, U3 PeaJIbHOM MPAKTUKH
2.7 Hcnons3oBaTh CBOWCTBA CTENEHEHM C HATypaJbHBIMU IIOKa3aTeIAMM UL
npeoOpa3oBaHMs BEIPAKECHUN
3 YpaBHEHMsI U HEPABEHCTBA
3.1 Pemiate nuHeElHBIE YypaBHEHUS C OJIHOW MEPEMEHHOW, MNPHUMEHSS IpaBUiia
Iepexo/ia OT UCXOIHOTO YpaBHEHUS K paBHOCUIBHOMY eMy. [IpoBepsTs, sBiseTCs
JIM YUCJIO KOPHEM YPAaBHEHHMSI
3.2 [TpumensaTh rpaduyeckue METOIbl MPU PEUICHWH JUHEHHBIX YpPaBHEHUH U HMX

CHUCTEM




33 [TogOupate mpuMephl Iap YKUCE, SIBISIONIMXCS PEIICHUEM JIMHEWHOTO YPaBHEHHS
C JIByMsl IEPEMEHHBIMU

3.4 CTpouTh B KOOPJIMHATHOHN IJIOCKOCTH T'pauK JTUHEHHOTO ypaBHEHUS C JBYMs
MIEPEMEHHBIMH; TMOJIb3YSICh TPAUKOM, IPUBOIUTH IPUMEPHI PEIICHUS] YPABHEHUS

3.5 Pemate cuctembl IBYyX JIMHEHHBIX YpaBHEHUM C ABYMs MEPEMEHHBIMH, B TOM
qucie rpaduuecku

3.6 CocTtaBisTh U pemiaTh JMHEHHOE YPAaBHEHUE WIIM CUCTEMY JIMHEUHBIX YPaBHEHHI
10 YCJIOBUIO 3aJjaud, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 33aJa4yu
MIOJIYYEHHBIN pe3yabTaT

4 Koopaunats! u rpaduku. OyHKImu

4.1 N300pakaTh Ha KOOPIMHATHOW MPSMOW TOYKH, COOTBETCTBYIOIIUE 33/JaHHBIM
KOOpJAMHATaM, JIy4H, OTPE3KH, MHTEPBAJbl, 3alHCHIBATh YMCIOBBIE MPOMEKYTKU
Ha aJIreOpanveckoM SI3bIKe

4.2 OtMeuaTh B KOOPAMHATHOM MIJIOCKOCTH TOYKH M0 33JaHHBIM KOOpJMHATaM

4.3 Crpouts rpaduku uHeHbIX QyHKIud. Ctpouts rpaduk GyHKINHN y = [X]

4.4 OnuceiBaTh ¢ TOMOIIbIO (DYHKIUN U3BECTHBIC 3aBUCUMOCTH MEXKIY BEIIMYMHAMH:
CKOpOCTb, BpPEMs, pAacCTOSHHE, LE€HY, KOJUYECTBO, CTOUMOCTb, IIPOU3-
BOAMTEIBHOCTh, BpeMsl, 00bEM pabOoThI

4.5 HaxonuTs 3HaueHune QyHKIMH 110 3HAYCHHUIO e€ apryMeHTa

4.6 [Tonumarp rpaduueckuil crnocod® TMpeACTaBICHUS U aHaIMW3a WH(pOpMaLuH,
W3BJICKaTh W HMHTEPIPETUPOBATh HMH(OPMAIMIO W3 TPapUKOB peaJbHBIX MPO-
LIECCOB U 3aBUCUMOCTEMN

8 KJIACC
Kon IIpoBepsiemble mpeAMETHBIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
NpoBepsieMOro o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHusi
pe3yJbTara
1 Yucna v BIYUCICHUS

1.1 Hcnonb30BaTh HayallbHbIE MPEICTABICHUS O MHOYKECTBE JEHCTBUTEIbHBIX YHCEI
JUISL CPAaBHEHUS!, OKPYTJIEHUS ¥ BBIUMCIICHUN, N300pakaTh IEHCTBUTEIbHBIC YHCIIA
TOYKaMU Ha KOOPJAMHATHOU IIPSIMOiL

1.2 [IpumeHsTh MOHATHE apUPMETUYECKOTO KBaJpPAaTHOTO KOPHSA, HAXOIUTh
KBaJIpaTHbIE KOPHH, UCIONB3Ysl MPH HEOOXOJUMOCTH KAJIbKYJSTOP, BBIIOJHATH
npeoOpa3oBaHus BBIPAKEHUN, COJEpKAIIUX KBaJIpaTHbIE KOPHM, HCIIONb3YS
CBOMCTBA KOpHEH

1.3 HUcnionn3oBaThk 3amucd OOMBIIMX M MAajbIX YHCEN C HOMOIILIO JIECITUYHBIX
npobeii u creneneit yncna 10

2 Anrebpanyeckue BbIpaKeHHs!

2.1 [IpyuMeHsATh  TOHSATHE CTENEHH C  UEIbIM  T0Ka3aTelIeM,  BBINOJHSITH
peoOpa3oBaHus BEIPAXKEHHH, COEPIKALMX CTENEHH C LIEIbIM TI0Ka3aTesIeM

2.2 BBINONMHATE TOXKIIECTBEHHBIE MpeoOpa3oBaHUSl pPAlMOHAIBHBIX BBIPDAKEHUN Ha
OCHOBE IIPABWJI ACWCTBHI HaJl MHOTOWICHAMH U alTe0paniecKUMHU APOOSIMH

2.3 PacknanpiBaTh KBaAPATHBIN TPEXUIEH HA MHOKHUTEIHN

2.4 [IpumensaTs mpeoOpa3zoBaHUs BBIPAKECHUU JUIS PEIICHUS Pa3IMYHBIX 331a4 U3
MAaTE€MaTHUKH, CMEXHBIX IPEIMETOB, U3 peaIbHON NPAKTUKH

3 YpaBHEHMs U HEPABEHCTBA

3.1 Pemiate nuHENHBIE, KBaJpaTHbIE YPABHEHUS M pPAlUHMOHAIbHBIE YpaBHEHUS,
CBOJISIIIMECS] K HUM, CUCTEMBI IByX YPaBHEHUH C ABYMsI IEPEMEHHBIMU

3.2 [IpoBOIUTH MpOCTEUIIINE UCCIIEIOBAaHUS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM

quCciIe ¢ MPUMEHEHHEeM IpadMuecKuX MpecTaBiIeHu (YCTaHABIMBATh, UMEET JIH




ypaBHEHHE WM CHCTEMa YpPaBHCHHU pEIICHUs, €CIIM HMEET, TO CKOJBKO, U
npouee)

3.3

[TepexonuTh OT cioBecHOM (GOPMYIUPOBKH 33aaul K €€ aaredpanyeckoi Moaenu
C IIOMOLIBIO  COCTaBJIEHMS  ypaBHEHUS  WJIU  CUCTEMBl  YpaBHEHMI,
WHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJayd IOJYy4YEHHBIN
pe3yJibTarT

3.4

[IprMeHsATh CBOWCTBA YMCIIOBBIX HEPABEHCTB JUIsl CPABHEHUSI, OLICHKH, peIlaTh
JIMHEMHBIE HEPABEHCTBA C OJHOM TIEPEMEHHOW MW HX CHUCTEMbI, JaBaTh
rpauyecKy0 MJUTIOCTPAIIMI0O MHOJXKECTBAa pEIICHUH HEpPaBEHCTBA, CHCTEMBbI
HEPABEHCTB

DyHKIMU

4.1

[lonuMaTh W HCIONB30BaTh (YHKIMOHAIBHBIC TOHATHA M S3BIK (TEPMUHBI,
CHMBOJIMYECKHE O0003HAUCHMsI), ONPEACIATh 3Ha4eHHE (YHKIHH 110 3HAYCHHIO
apryMeHTa, ONIPEIeNIATh CBOWCTBA (PyHKINH 10 € rpaduKy

4.2

Crpouts rpaduKu 3JIEMEHTapPHBIX byHKIMH BUJA!
y=k/xy=k/x , y =x?, y = x>, y = |X|, onHCBIBaTh CBOMCTBA YUCIOBOU (PYHKIINHU IO €€

rpaduKy

9 KJIACC

Kon
NpoBepPsIeMoro
pe3yJjabTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

1

Yucia ¥ BEIYMCIIEHUS

1.1

CpaBHUBaTh U YIOPSI0YMBATh PALIMOHAJIbHBIE U HPPALlMOHAJIbHBIE YHCIIa

1.2

BreimonaaTs apI/I(I)MeTI/IquKI/Ie ,HCP’ICTBI/IH C palMOHAJIbHBIMH YHCJIIAMH, COYCTasd
YCTHBIC U MMCbMCHHBIC HpI/IéMBI, BBITTIOJIHATL BBIYMCICHUA C HMppallMOHAJIbHBIMHA
qucCjiaMu

1.3

HaXOI[I/ITB 3HAYEHHUS CTEIEHEH C OCJIIBIMHA ITOKAa3aTCIIMHU U KOpHGfI, BBIYUCIATH
3HAYCHHUA YU CJIIOBBIX BI)Ipa)KeHI/Iﬁ

1.4

OKpyryATh  JACUCTBUTEIBHBIE 4YMCIIA, BBINOJIHATH MNPUKUAKY  pe3ysbTara
BBIYHMCIICHH, OLIEHKY YUCJIOBBIX BBIPAXKEHUN

YpaBHEHHsI U HEPABEHCTBA

2.1

Pemrate nuHelHBIE M KBaJpaTHbIE YPaBHEHHWsI, YPaBHEHUs, CBOJSAIIUECS K HUM,
npocTelme ApoOHO-pallMOHATbHbIE YPAaBHEHUS

2.2

Pemrate cuctemsbl IByX JUHEWHBIX YPAaBHEHUH C JBYMS IEPEMEHHBIMUA M CUCTEMBI
JIBYX YPaBHEHHH, B KOTOPBIX OJTHO YPABHEHHE HE SABJISIETCS JINHEUHBIM

23

Pemrate TekcTOBBIE 337U aNreOpanyeckuM CrocoOOM C IOMOIIBIO COCTABICHHUS
YpaBHEHUsI HJIM CUCTEMBI IBYX YPAaBHEHHMI C IBYMsl IEPEMEHHBIMU

24

[IpoBoauTh mpocCTEMIIMEe UCCAEAOBAHNS YPABHEHUH U CUCTEM YPAaBHEHMI, B TOM
quclie ¢ IPUMEHEHHEM TpaUuecKuX MpeACcTaBIeHUN (HapuMep, yCTaHABIINBATh,
MMeeT M YpaBHEHHE WJIM CHUCTEMa YpaBHEHWH peIIeHUs, €ciId HMEET, TO
CKOJIBKO)

2.5

Pemate MHeNHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxarhb
pelIeHue HEpAaBEHCTB HA YMCJIOBOW NPSIMOM, 3alMCHIBATH PEIICHUE C NOMOILIBIO




CHUMBOJIOB

2.6 Pemarp cuctembl JMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOUYAIOLIUE
KBaJpaTHOE HEPAaBEHCTBO, H300pa’kaTh peEIICHHE CHCTEMbl HEPAaBEHCTB Ha
YHCIIOBOM MPSIMOM, 3aNUCBIBATh PEIIEHUE C IOMOIIBIO CUMBOJIOB

2.7 Hcnons30BaTh HEPABEHCTBA MIPU PELICHUH PA3JIMYHbIX 3a1a4

3 DyHKIMH

3.1 Pacnio3HaBath (QyHKUMM M3y4yeHHbIX BUAOB. Iloka3blBaTh CXEMaTUYECKU
pacroyio’)keHrue Ha KOOPAMHATHOM IUIOCKOCTH TpadukoB (QyHKIUH Bupa: y=kx,
y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT 3HAYCHUH KOIPPUINCHTOB,
OMHCBIBATh CBOMCTBA (DYHKITHI

3.2 [loka3biBaTh CXEMaTHMYECKH pPAaclOJIOXKEHUE Ha KOOPAMHATHOM IJIOCKOCTH
rpadukoB GyHkuuii Buga y = VX, y = |X| u onucheIBaTh CBOWCTBA (DYHKIIUI

3.3 Crpoutb M un300pakaTh CXEMaTHUECKH TIpaUKU KBaApaTUUHBIX (YHKIMH,
OIMCHIBATh CBOMCTBA KBAJIPATUYHBIX (DYHKIUH 110 MX TpaduKam

34 Pacnio3znaBath KBajpaTHuHyl0 QYHKIUIO 10 (QopMmyJie, NPUBOAUTH MPUMEPHI
KBaJIPaTUYHBIX (YHKLUUHN U3 peaibHON KU3HU, PU3UKH, [€OMETPHH

4 Apudmernueckasi 1 reOMeTpUIECKasi IPOTPECCU

4.1 Pacnio3naBath apupMeTH4YecKyl0 M T'€OMETPHUYECKYIO MPOTPECCHH IPH Pa3HBIX
crnioco0ax 3afaHus

4.2 BpInmonHsAT,  BBIUMCIEHWS € WCIOJAB30BaHHEM  (QOpMys #-rO  dJieHa
apudmeTHyecKoil U reoMeTpUUECKON NPOTrPECCHii, CyMMbI IIEPBHIX N UJICHOB

4.3 N300pakaTh YIeHbl OCIEI0BATEIbHOCTH TOUKAMH Ha KOOPJIMHATHOM MJIIOCKOCTH

4.4 Pemarp 3agaun, CB3aHHBIE C YUCIOBBIMU IOCJIEI0BATENILHOCTSIMU, B TOM YHCIIE

3aladyd U3 peajbHOW >KM3HM (C HCIOJIb30BAHHMEM KaJbKYJATOpa, LU(POBBIX
TEXHOJIOTHHN)




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIIACC
Kona IIpoBepsieMblii 3J1€MEHT COJAEePKAHMS
1 Yuciia v BBIYUCIICHUS
1.1 Jpobu OOBIKHOBEHHBIE U JECSATHYHBIC, IEPEXO OT OJHOU (OPMBI 3aITUCH Apodei
K aApyroil. [ToHsTue paunoHaJIbHOrO YMCIa, 3alUCh, CPABHEHUE, YIOPSAIOUYMBAHUE
paMOHAIBHBIX YHCEI
1.2 Apudmerndeckue NEHWCTBHS C pAalMOHAIBLHBIMU 4uciaamMu. PemieHuwe 3amayd w3
peaJbHOM MPAKTUKU HA YaCTH, Ha Ipoou
1.3 Cremenb C HaTypalbHBIM T[IOKa3aTeleM: OIlpeleeHne, mpeodpazoBaHue
BBIPQXCHHI Ha OCHOBE OMpeeNIeHus, 3aUCh OOJIBIIUX YUCEll
14 [IporneHTHI, 3aMKUCh MPOIIEHTOB B BUAE ApOOM M JIpoOU B BUJE MPOLEHTOB. Tpu
OCHOBHBI€ 33/1a4¥l Ha [IPOLIEHTHI, PELLICHUE 33/1a4 U3 PeaJIbHONU IPAKTUKU
1.5 [IpuMeHeHre TPU3HAKOB JEIMMOCTH, Pa3j0KEHUE HAa MHOMKUTEIU HATypaJbHBIX
quceln
1.6 PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 00paTHasi NPONOPLMOHATIbHOCTH
2 AnrebpanyecKkne BhIpaXKeHUs
2.1 [lepemeHHbIE, YHMCIIOBOE 3HAYEHUE BBIPAXKEHUS C NepeMeHHoUl. JlomycTumele
3HAYEHUS IEPEMEHHBIX
2.2 [IpencraBienne 3aBUCUMOCTH MEXAYy BEIMUYMHAMM B BHJE  (DOPMYJIBIL.
Beruucienus no gopmynam
23 [Ipeobpa3oBaHne OYKBEHHBIX BhIPQXKEHUN, TOXKIAECTBEHHO PABHbIE BHIPAKEHHUS
2.4 CBOIICTBa CTENEHU C HATYPaJIbHBIM MOKa3aTeIeM
2.5 OpnHowieHbl n MHorowieHsl. CreneHp MHoroudieHa. CiokeHue, BBIYMTAHUE,
YMHOKE€HHE MHOTOYJIEHOB
2.6 @opMyJibl COKpPAIIEHHOTO YMHOXKEHUS: KBaJpaT CyMMbl M KBaJpaT pPa3HOCTH.
PopmyJsia pa3HOCTH KBaApaToB. Pa3noxkeHne MHOTOWIEHOB HA MHOKHUTEIH
3 YpaBHeHUs
3.1 YpaBHeHHe, KOpeHb YypaBHEHHUS, INpaBWjia NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCHUJIIBHOCTb YPaBHEHUN
3.2 JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YHCJIO KOpHEH JIMHEHHOIO
YpaBHEHUs, PEIICHNE JIMHEWHBIX YPAaBHEHUU
33 CocraBineHne ypaBHEHUM MO YCIOBHIO 3a/aud. PellleHue TEKCTOBBIX 3a/ad C
OMOUIbIO YPaBHEHUN
34 JluneiiHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpaduk
3.5 Cucrema OByX JIMHEMHBIX YPaBHEHUN C ABYMs NepeMEHHbIMU. PemeHne cucrem
YpaBHEHHMH CIOCOOOM MOACTAHOBKH. lIpuMephl pelieHusi TEKCTOBBIX 3ajad ¢
IIOMOUIbIO0 CUCTEM YPAaBHEHHUH
4 Koopaunate! u rpaduku. OyHKIMn
4.1 KoopaunaTa TOUkM Ha MpsiMOH
4.2 YucioBble IPOMEXKYTKH. PaccTosHue Mexzay IByMs TOYKAMH KOOpPIHMHATHOMH
PSAMOM
4.3 [IpssmoyrosnpHas cuctema koopauHat, oc Ox u Oy. AGcuucca U opArnHATa TOYKH
Ha KOOPJMHATHOM IJIOCKOCTH
4.4 [Tpumepsl TpadukoB, 3amaHHBIX (GopMmynamu. YUrteHune rpaduKoB peabHBIX




3aBUCUMOCTEN

4.5 [Tonsitue dynkmuu. ['paduk Gynkiuu. CpoiicTBa GyHKIINN
4.6 Jlunetinas gynkmus, e€ rpaduk. 'paduk GyHKINN y = [X]
4.7 ['paduueckoe penieHne JIMHEHHBIX YPAaBHEHUN U CUCTEM JIMHEHHBIX YPaBHEHHMA
8 KJIACC
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
| Yuciia v BBIYMCIICHUS
1.1 KBanpaTtHeiii kopeHb u3 uyucna. [loHsTue 00 uUpPpaUMOHATBLHOM YUCIIE.
Jecatuunple NpUOIMKEHNS UPPALMOHATIBHBIX YHCE
1.2 CpoiicTBa apudMeTHUECKMX KBaJIpaTHBIX KOpPHEW W WX NPUMEHEHHE K
npeoOpa3oBaHUIO0 YMCIOBBIX BBIPAKEHUM M BblUMCIEHUSAM. JleificTBUTENbHBIE
yuclia
1.3 Crenens c 11eJ1bIM NTOKa3aresieM U €€ cBoicTBa. CTanaapTHas 3a0UCh YKCIIa
2 AnrebpanuecKue BRIPAKCHHS
2.1 KBajpaTHblil TpEXUiieH, pa3jioKeHUe KBaJIPATHOTO TPEXWIEHA HA MHOXKHUTEIH
2.2 Anrebpanyeckas ApoOb. OCHOBHOE CBOMCTBO anredpandeckoi qpoou
23 CrnoxeHune, BHIYMTAaHUE, YMHOXKEHHE, JICTICHHUE alIre0pandeckux Ipodei
24 PanrioHasibHbIe BBIpaKEHUs U UX IpeoOpa3oBaHue
3 YpaBHEeHUs U HEPABEHCTBA
3.1 KBanpatHoe ypaBHeHMe, (hopMyna KOpHEHl KBaapaTHOro ypaBHeHHs. Teopema
Buera
3.2 Pemienue ypaBHeHHH, CBOJSIIMXCS K JMHEHHBIM M KBa/IPaTHBIM
33 [Tpocreiinue 1poOHO-pallMOHATbHbBIE YPAaBHEHHUS
34 I'padmueckass mHTEepnperanusi ypaBHEHUH C ABYMsI NEPEMEHHBIMM M CHCTEM
JUHEWHBIX YpaBHEHHUH C JByMs IepeMeHHbIMU. Ilpumepbl pemieHus cucrem
HEJIMHEHHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMH
3.5 Pemenue TeKCTOBBIX 33j1au allre0pandeckuM crocoOoM
3.6 UncnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 0/1HOM TepeMEHHON
3.8 PaBHOCHIIBHOCTh HEPABEHCTB
3.9 JInHeliHbIe HEPABEHCTBA C OJTHOM NEPEMEHHOU
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJIHOM IEPEMEHHOU
4 DyHKIIMHU
4.1 [Monarue ¢ynkmuu. OOnacTh ompeAeneHUs U MHOXKECTBO 3HAYCHUN (DYyHKIUH.
CrnocoObl 3a1anus GyHKUKN
4.2 I'paduk ¢pyHkuuu. Urenue cBoicTB GyHKIMHU 1O e€ rpaduKy
4.3 [Tpumepsl rpadukoB QYHKIMHA, OTpaKAIOIIKUX pealbHbIE TPOLECCH
4.4 @OyHKUUY, ONHUCHIBAIOLIME TPSAMYI0 W OOpaTHyl  IPONOPIHOHAIBHBIE
3aBUCUMOCTH, X Tpaduku
4.5 DyHKIMU y =x7, y = x°
4.6 Oynkuuu y = [x, y = [x]
4.7 I'padpuaeckoe pernieHre ypaBHEHUI M CHCTEM YPaBHCHHMA

9 KJIACC




Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

| Yuciia v BBIYMCIICHUS
1.1 ParonanesHble yncna, UppaluoOHaIbHbBIE YHCIIA, KOHEYHBIE M OCCKOHEYHBIE JECATUYHBIC
Jpobu
1.2 MHOX€ECTBO JACHCTBUTCIBHBIX YHCEN, JICUCTBUTEIbHBIE 4YHCIA KaK OCCKOHECYHBIE
JecATUYHble JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXAY MHOXKECTBOM
JEHCTBUTENBHBIX YHCEI U KOOpAMHATHOU npsiMol. CpaBHEHHE JEHCTBUTENIBHBIX YHCET
1.3 Apudmerndeckue 1HUCTBUS C ACHCTBUTEILHBIMH YHCIAMU
1.4 Wsmepenusi, npuOmmKeHus, OLUEHKH. Pa3Mepbl OOBEKTOB OKpYKAIOIIErO0 MHpa,
JUINTEJIBHOCTh IIPOLIECCOB B OKpYy»KatoiieM mupe. [IpnbnmxénHoe 3HadueHUEe BEIUYHHBI,
TOYHOCTh mnpubmmKeHus. Oxkpyrienue uyucen. I[Ipukuaka M OIEHKAa pPE3yJIbTAaTOB
BBIYMCIICHUM
2 YpaBHEHHMsI U HEPABEHCTBA
2.1 YpaBHEHUsI C OJIHON NMEPEMEHHOMN
2.2 JIuneitHoe ypaBHeHue. Penienue ypaBHeHUH, CBOJAIIUXCS K TUHEUHBIM
23 KBasnpaTHoe ypaBHeHue. Penienue ypaBHEeHU, CBOASIIMXCS K KB IPATHBIM
2.4 bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHHM TpeTbeil M 4eTBEPTOM
CTEIICHEN Pa3JIOKEHUEM HA MHOKUTEIIN
2.5 Pemenue 1po6HO-paliMOHAIbHBIX YPaBHEHUH
2.6 CucreMbl ypaBHEHUH
2.7 YpaBHeHUE ¢ ABYMsI IEPEMEHHBIMU U €ro Ipaguk
2.8 Penienne cuctem ByX JMHEHHBIX YPABHEHMM C JBYMsI IEPEMEHHBIMU
2.9 Pemienne cucreM IByX ypaBHEHHH, OJTHO M3 KOTOPBIX JIMHEWHOE, a Ipyroe — BTOPOMU
CTEIIEHU
2.10 ['padmueckas HHTEpIIpEeTALIMs CUCTEMBI YPAaBHEHUH C IBYMsI IEpEMEHHBIMU
2.11 Pemienue TeKCTOBBIX 33j1au allre0pandeckuM crocoOoM
2.12 UucnoBble HEPAaBEHCTBA M UX CBOMCTBA
2.13 Pelenue TMHENHBIX HEPABEHCTB C OJHOU ITEPEMEHHOMN
2.14 PemieHne cucreM JMHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOU
2.15 KBagparasle HepaBeHCTBA
2.16 ['paduueckas MHTEpHpeTanusi HEPAaBEHCTB M CHUCTEM HEPaBEHCTB C JABYMs
IePEMEHHBIMU
3 PyHKIMHU
3.1 KBagpatnunas ¢ynkius, e€ rpaduk u cBoiictBa. [lapabona, KOOpIUHATH BEPIITUHBI
napaboJIbl, 0Cb CHMMETPHH 11apadoJIbl
3.2 ['paduku pynkuuit y=kx, y=kx+b u ux cBoiicraa
33 I'paduku ynkuuit y=k/x, y = x° 1 UX CBOHCTBa
34 ['paduku pyHKUIMI, M UX CBOMCTBa
4 YucnoBbIe IOCIEN0BATEILHOCTH
4.1 OmnpeneneHne W CrHocoObl 33/JaHUSl YMCIIOBBIX IOCIEAOBAaTENbHOCTEH. 3amaHue
MOCJIEIOBATEILHOCTH PEKYPPEHTHON (opMyII0ii U HOpMYJIIOH 1-TO YieHa
4.2 Apudmernueckass nporpeccus. PopMyIbl #-T0 YjaeHa apu(pMETHUECKON Mporpeccuw,
CYMMBI IIEPBBIX 7 YICHOB
4.3 I'eomerpuueckass nporpeccus. POpMyIbl 7-T0 WIEHA I€OMETPUUYECKOW IPOrpECCHM,
CYMMBI IIEPBBIX 7 YICHOB
4.4 N3ob6pakenue 4ieHOB apu(pMETHUYECKONH M TEOMETPUUYECKON MPOrpeccHii TOUKaMHu Ha
KOOPJAMHATHOM IJIOCKOCTH. JIMHEHHBIN U SKCTOHEHIHMAJIbHBIN POCT
4.5 C105kHbI€ IPOLIEHTHI




INPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUSA
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBI OCHOBHOTI'O OBIIET'O OBPA3OBAHUS

Kon
NpoBePsSIeMOro
TpeOOBaHUSA

IIpoBepsiemble TPeGOBaHMS K MPeAMETHBIM Pe3yJIbTaTaM 0CBOEHMUSsI
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O 00111er0o 00pa30BaHus
Ha ocHoBe PI'OC

1

YMeHue onepupoBaTh MOHATUSAMU: MHOKECTBO, IIOJIMHOKECTBO, OIIEPALIUU HAaJl
MHOKE€CTBaMU; YMEHHE ONEepPUPOBATh NOHATUAMU: rpad, CBSI3HBIN rpad, aepeso,
[UKJI, TIPUMEHSTh UX MPH PEUICHUH 3a/1a4; YMEHHE UCIIO0Ib30BaTh rpaduieckoe
MPEACTABICHUE MHOXKECTB JIJIsl ONIMCAHUS PEATIbHBIX IIPOLIECCOB U SIBJICHH, IpU
pElIeHUH 3a]1a4 U3 IPYIUX YYeOHbIX IPEIMETOB

YMeHue onepupoBaTh IMOHATUSIMU:  ONpEJENCHUEe, akKchuoma, TeopeMa,
JI0KA3aTeJIbCTBO; YMEHHUE PAclO3HAaBATh MCTUHHBIE W JIO)KHBIE BBICKA3bIBaHUA,
MPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, CTPOUTHh BBICKA3bIBAHUS U OTPUIIAHUSA
BBICKa3bIBaHUH

YMeHue onepupoBaTh MOHATHSAMHU: HAaTypalbHOE YMCIIO, IPOCTOE M COCTAaBHOE
YHUCJIO, JEIUMOCTh HATypaldbHBIX YWCEN, MPU3HAKHU JEITUMOCTH, I€JI0€ YHUCIIO,
MOJyJIb YKcia, OOBIKHOBEHHAs IPOOb U JeCATUYHAsI APOOb, CTaHAAPTHBIA BHU]
YHUCa, palMOHAIbHOE YUCIIO0, UPPALMOHATIBHOE YHUCII0, apu(PMEeTHIeCKui KBaj-
paTHbII KOpPEHb; YMEHHUE BBINOJHATH JCUCTBUS C YHUCIAMH, CpPaBHUBATh
Y yIOpAIOYMBATh YHCIIA, TPEICTABIATh YWCIAa Ha KOOPAWHATHOM MPAMOH,
OKPYIJISITh YMCJIA; YMEHHUE JENaTh MPUKUAKY M OLEHKY PE3yJIbTaTa BEIUMCICHUN

YMeHue onepupoBaThb IMOHSATHSIMHU: CTENEHb C IEJIbIM  IOKAa3aTeleM,
apu(pMeTHYeCKUil KBaJIpaTHBIH KOpeHb, MHOrOWIEH, ajireOpandeckas ApoOs,
TOXJIECTBO; 3HAKOMCTBO C KOpPHEM HaTypalbHOM CTENEHU OOJbIIE €AUHMIIBI;
YMEHHUE BBINOJIHATH Pacy€Thl 1Mo (opMyiaM, Mpeodpa3zoBaHUs LEIbIX, JPOOHO-
palMOHaIbHBIX BBIPAXKEHUN U BBIPAXKEHUH ¢ KOPHIMHU, Pa3JI0KEeHHEe MHOTOUJIEHa
Ha MHOXXMUTEJH, B TOM YHCIIE C UCTIOJIb30BaHUEM (POPMYJT pPa3HOCTH KBaJpaToB U
KBaJIpaTa CyMMbI U Pa3HOCTH

YMeHHe oneprupoBaTh MOHATHSIMH: YUCIOBOE PABEHCTBO, YPAaBHEHHUE C OJHOU
[IEPEMEHHOM, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOW; yMEHUE
pemiate JIMHEWHbIE M KBaJApaTHblE ypaBHEHUs, JIPOOHO-pallMOHAIbHbBIE
YPAaBHEHUS C OJHOM IIEPEMEHHOM, CHCTEMBI [BYX JIMHEHHBIX YPaBHEHWI,
JUHEIHbIE HEpaBEHCTBA U MX CHCTEMBI, KBaJpaTHbIE U IPOOHO-pallMOHAIbHbBIE
HEPaBEHCTBA C OJJHOM IIEPEMEHHOM, B TOM YHUCJIE IIPYU PELICHUN 3a/1a4 U3 IPYyTUX
MPEAMETOB M NPAKTUYECKHX 3aJad; YMEHHE HCIOJIb30BaTh KOOPJIWHATHYIO
OPSIMYI0 ¥ KOOPJMHATHYIO TUIOCKOCTh JJIsi M300paKeHUs PEeLICHUN ypaBHEHUH,
HEPABEHCTB M CUCTEM

YMeHue onepupoBath NOHATHAMU: QyHKIMS, rpaduK GyHKINUU, HYIU QYHKINH,
MPOMEKXYTKH  3HAKONOCTOSIHCTBA, IPOMEXKYTKH BO3pacTaHusi, yObIBaHUS,
HauOonpllee M HaMMEHbIIEe 3HaueHUs (YHKIHMHA; YMEHHE OIEepPUpPOBATh
MOHATHUSIMH: TIPSIMasi TIPOTTOPIIUOHANTBHOCTD, JIMHEWHAsT PYHKIUS, KBaJpaTHIHASL
¢byHKuMsa, oOpaTHas NPOMOPIMOHAIBHOCTh, Mapalona, rumepoona; ymeHue
CTpOUTH TpaduKu PYHKIIUN, UCTIOIB30BaTh TPpa(UKU I ONpEeTICHUS CBOMCTB
MPOIECCOB M 3aBHCUMOCTEH, Ui peUIeHHus 3ajad M3 JAPYruX Y4eOHBIX
MPEIMETOB W PEaIbHOW JKU3HU; YMEHHUE BBIpaKaTh (POpPMYJIaMH 3aBHCHMOCTH
MEXy BETUYMHAMU




YMeHue omnepupoBaTh MOHSATUSMU: TOCIEIOBATEIbHOCTh, apudMeTHUecKas U
reoMeTpuyecKas IIPOrPECCUN; yMEHHE HCII0JIb30BATh CBOICTBa
nocJeoBaTeabHOCTeH, (hOPMYIIbI CyMMBI U OOILIErO YiIeHa MPU PEIICHUU 33/1a4,
B TOM YHMCIIE 33J1a4 U3 IPYTHX YUEOHBIX MPEIMETOB M pealbHOU )KU3HU

VYMeHue pemiate 3aJaud pa3HbIX THUIOB (B TOM YHCIIE Ha MPOLEHTHI, JOJIU U
9YacTH, ABIDKEHHE, paboTy, LIEHYy TOBapOB U CTOMMOCTh HOKYIOK U YCIYT,
HAJIOTH, 33Ja4u U3 00JIaCTH yNpaBJIECHUS JUYHBIMU U CEMEHHBIMU (prHAHCAMN);
YMEHHUE COCTaBJIATH BBIPAXKCHUS, YPAaBHEHHs, HEPABEHCTBA M CUCTEMBI I10
YCIOBUIO  3aJaud, HCCICAOBATh IIOJY4YEHHOE pEUICHME U OLCHUBATh
MPaBONOI00HOCTh MOJTYYEHHBIX PE3YJIbTATOB

VYMeHue onepupoBaTh HNOHATUAMM: (uUrypa, TOUKa, OTPE30K, IpsMas, JIyd,
JIOMaHasl, Yrojl, MHOTOYTOJIbHHK, TPEYTOJbHUK, paBHOOCIPEHHBIA U
PaBHOCTOPOHHHMI TPEYrOJIbHUKH, HPSAMOYIOJIbHBIA TpPEYrojlbHUK, MEIuaHa,
OMcceKTprca M BBICOTa TPEYTOJBHUKA, YETHIPEXYTOJIBHUK, HapaIesorpaMm,
pOMO, MPSIMOYTOJIbHUK, KBajApaT, Tpamelus; OKPYKHOCTb, KpPYr, KacaTellbHas;
3HAKOMCTBO C MPOCTPAHCTBEHHBIMU (PUTYypaMH; YMEHHUE pelaTh 3a7aud, B TOM
qucie U3 MOBCEJIHEBHOW >KM3HM, Ha HAXOXIEHUE I'€OMETPHUUECKUX BEIMYMH C
IIPUMEHEHUEM H3YUYEHHBIX CBOMCTB QUryp u (pakToB

10

YMeHue  omnepupoBaTh  MOHSATUSMHU:  PaBEHCTBO  GUTYp,  PaBEHCTBO
TPEYroJbHUKOB; ApAJUIEIBbHOCTD U EPIEHAUKYIISIPHOCTD MPSAMBIX, YTOJ MEXY
MPSIMBIMU, TEPIEHANKYIISP, HAKIIOHHASA, TIPOEKLUs, Moo0ue Quryp, nogo0HbIe
TPEYTrOJIbHUKH, CHMMETPUS OTHOCHTEIIbHO TOYKH | IPSIMOM; YMEHHE
pacrmo3HaBaTh PaBEHCTBO, CUMMETPHUIO M Tojao0ue (uryp, mapamuieabHOCTh U
MEePIEHIUKYIISIPHOCTD MPSIMBIX B OKPYKAIOIIEM MUPE

11

YMeHue onepupoBaTh MOHATUSMHU: JIMHA, PACCTOSHUE, Yyroll (BETUYMHA YTIa,
CHUHYC M KOCHUHYC YIJIa TPEyTrOoJbHHUKA), IJIONIA/lb; YMEHHUE OIEHUBATh pa3Mephbl
MPEeIMETOB U OOBEKTOB B OKPYXKAIOIIEM MHUpPE; YMEHHE MPUMEHSATH (POPMYIIBI
nepuMeTpa U IJIONMIald MHOTOYTOJIbHUKOB, JJUHBI OKPY>KHOCTH M IUIOIIAIN
Kpyra, o0bemMa NpSMOYTOJILHOTO TMapajulefienuIea; YMEHUE NPUMEHATh IMpH-
3HaKd PaBEHCTBA TPEYTOJHLHUKOB, TEOPEMY O CyMMeE VTIJIOB TPEYroJibHUKA,
teopemy [ludaropa, TpUroHOMETpUYECKHE COOTHOIICHUS MJi BBIUYMCICHHUS
JUIMH, PACCTOSTHUM, TUIOIIAAEH
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YMmeHnue nzobpaxaTh MmiIockue GUTypsl U UX KOMOWHAIMM, TPOCTPAHCTBEHHbIE
Gurypsl OT pyKH, C TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U AIIEKTPOHHBIX
CPEICTB MO TEKCTOBOMY WJIM CUMBOJIBHOMY OIIMCAHHIO
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YMenue onepupoBaTh MOHATHSAMM: MPSMOYIOJbHAas CHCTEMA KOOPAMHAT;
KOOpJIMHATBhl TOYKH, BEKTOP, CyMMa BEKTOpPOB, IPOW3BEJCHHE BEKTOpa Ha
YHCII0, CKAISIPHOE MPOU3BEIEHUE BEKTOPOB; YMEHHUE HCIOJIB30BAaTh BEKTOPHI U
KOOpJUHATHI JJIsl MPEJCTaBICHUs JAHHBIX W PEUIeHHs 3aJady, B TOM YHCIE U3
JAPYTUX Y4EOHBIX MPEAMETOB U PEAIbHOM KHU3HH
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YMeHue omnepupoBaTh MOHSATHSIMH: CTOJIOMKOBBIE M KPYroBbIE JUarpamMMmbl,
TabMUIBl, cpenHee apudMeTHuecKoe, MeauaHa, HauOoJblllee W HaUMEHbIIee
3HAuYeHUSs, pa3Max YMCIOBOro Habopa; yMEHHE U3BJIEKaTh, HHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh HMH(OPMAIMIO, TPEACTaBICHHYIO B TalOiMIax M Ha Jua-
rpaMMax, OTpa)kalollyl0 CBOMCTBA M XapaKTEPUCTUKU PEabHBIX MPOLIECCOB U
SIBJICHUI; YMEHHE PACIIO3HABATh N3MEHUYMBBIE BEIMYHMHBI B OKPYKAIOIIEM MUPE
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YMeHue  omnepupoBaTh  MOHATHSMHU:  CIyYalHBIA  ONBIT  (CIyYalHBIN
HKCIEPUMEHT), 3JIEMEHTApPHOE COOBITHE (DJIEMEHTapHBIA MCXOJ) CIy4YaiHOTO
OIbITA, CIy4yallHOE COOBbITHE, BEPOATHOCTb COOBITHS; YMEHHME HaXOIUTh
BEPOATHOCTHU CIIy4alHBIX COOBITHI B OIIBITax
C paBHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU COOBITUSMHU; YMEHHUE pelliaTh 3a/Ja4yu




METOZOM OpraHM30BaHHOIO Iiepedopa M C HCHOJIb30BAaHMEM IpaBHIIA
YMHO)XEHUS; YMEHHUE OLIEHUBATh BEPOSATHOCTU PEATbHBIX COOBITUN U SBICHHH,
IIOHUMaTh POJIb NPAKTUYECKH JOCTOBEPHBIX M MAJOBEPOSATHBIX COOBITHH B
OKPY’KalOIlleM MHUpPE M B JKU3HHM; 3HAKOMCTBO C IIOHATHEM HE3aBHUCHUMBIX
COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHMCET M €ro POJIbI0 B MAacCOBBIX
SIBJIGHUSIX
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YMeHue BbIOMpATh MOAXOJAIIMN HM3YYEHHBIM METOJ JUlsl pelIeHMs 3ajauu,
IIPUBOJUTH IIPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJE U JKU3HU,
pacrno3HaBaTh IPOSBIICHUE 3aKOHOB MAaTEMaTHMKH B MCKYCCTBE, OIHCHIBATH
OTJEIBbHBIE  BBIAAIOLIUECS  PE3yJbTaThl, IIOJIYYEHHBIE B XOJI€ pa3BUTHUA
MaTEMaTUKU KaK HAayKH, IPUBOJUTH IPUMEPBI MATEMATUYECKUX OTKPBITUM U UX
ABTOPOB B OT€YECTBEHHON U BCEMUPHOM UCTOPUU




HNEPEYEHB 3JIEMEHTOB COJAEPKAHUSA, IPOBEPAEMBIX HA OI'D 110 MATEMATHKE

Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
| Yuciia v BBIYMCIICHUS
1.1 Harypasibable u nensie yucna. [Ipu3Haku JeMMOCTH HEJIbIX YUCE
1.2 OOBIKHOBEHHBIE M JECATUYHBIE JPOOHU, MPOLEHTHl, OECKOHEUHbIE NEPUOIUYECKUE
apobu
1.3 PanponasibHble yncna. ApupMeTuyecKre onepalnnu ¢ palioHaJIbHBIMU YHUCIIaMHU
1.4 JeiictButenpHble  uncia.  ApudmMeTHueckue  onepauuu ¢ ACHCTBUTEIbHBIMU
YKCIaMU
1.5 [TpuOn>kE€HHBIE BBIUMCIIEHUS, [paBUia OKpPYIJIEHUS, NPUKUAKA U  OLEHKa
pe3yJbTaTa BBIYMCICHUN
2 AnrebpanuecKue BRIPAKCHHS
2.1 bykBeHHbIE BbIpa)KEHHUS (BBIPAXKEHHUSI C IEPEMEHHBIMH )
2.2 Crenens ¢ uensiM nokazaresneMm. CTeNeHb ¢ paluOHaIbHBIM Noka3areneM. CBoiicTBa
CTENEHU
2.3 MHorouieHsl
24 Anrebpanueckas 1poob
2.5 Apudmernaeckuit KOpPEHb HaTypaJibHOMN CTEIICHH. HevictBus
¢ apupMETHIECCKUMHU KOPHSIMHU HATYypaJIbHOW CTETICHU
3 YpaBHEHUs U HEpPAaBEHCTBA
3.1 Llenble U IpoOHO-palOHANIbHBIE YpaBHEHUs. CHCTEMBI M COBOKYITHOCTH YPaBHEHU I
3.2 Ilensle u ApoOHO-panMoOHaNIbHBIE HepaBeHCTBa. CHCTEMBI U COBOKYIHOCTHU
HEPABEHCTB
33 Pemenne TeKCTOBBIX 3aa4
4 YucnoBble IOCIEN0BATENBHOCTH
4.1 ITocnemoBaTeabLHOCTH, CIOCOOBI 3aaHUs TOCIEI0BATENLHOCTEN
4.2 Apudmernueckas 1 reoMmeTpuueckas nporpeccuu. Popmyia CI0KHbBIX IPOLICHTOB
5 DyHKINH
5.1 @yHK1Ms, cnocoObl 3ananus gyHkuuu. I'padux Gynkumu. O6macte onpeneneHus u
MHOXecTBO 3HaueHUH QyHkumu. Hymm ¢ynkmuu. [IpoMexyTKu 3HaKOMOCTOSIHCTBA.
[TpoMexXyTKM MOHOTOHHOCTH (PYHKIHMHU. MaKCUMyMbl W MHHMMYMBbI (DYHKIHU.
Hauboubliiee 1 HauMeHbllee 3HaUYeHUE (PYHKIIMU Ha MPOMEXKYTKE
6 KoopauHatsl Ha IPsIMOM M IIJIOCKOCTH
6.1 KoopaunarHas npsimast
6.2 JlexapToBbI KOOPAMHATHI HA IIJIOCKOCTH
7 I'eomerpus
7.1 ["'eomeTpuyeckue GUrypsl 1 X CBOMCTBa
7.2 TpeyrospHHUK
7.3 MHOroyroJapHUKU
7.4 OKpyXHOCTb M KpyT
7.5 M3mepeHne reoMeTpu4eCKUX BEIMYHUH
7.6 BekTopbl Ha JI0OCKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BeposiTHOCTB
8.3 KomOunaTtopuka
8.4 MHosecTBa
8.5 ['padmr




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

1. Maremaruka. Anrebpa: 7-ii kimacc: 0a30BBIM YpPOBEHb: Y4e€OHHUK, 7 Kiacc/
Makaperues FO.H., Mungioxk H.I'., HemkxoB K.M. u gpyrue; moa pen.
TensaKoBCKOTro C.A., Ax1monepHoe 00111eCTBO «31aTeapCcTBO
«IIpocBemenue»

2. Maremaruka. AnreOpa: 8-if kiacc: 0a30BbIii ypOBEHb: y4eOHHMK, 8 Kiacc/
Makaperues FO.H., Mungioxk H.I'., HemkxoB K.M. u gapyrue; moa pen.
TensikoBCKOTO C.A., AKIIOHEpHOE 00111eCTBO «3narenbcTBO
«IIpocBerienue»

3. Maremaruka. Anrebpa: 9-ii kiacc: 0a3oBBIM YpOBEHb: y4ueOHUK, 9 Kiacc/
Makaperues FO.H., Mungioxk H.I'., HemkxoB K.M. u gapyrue; moa pen.
TensikoBCKOTO C.A., AKIIOHEpHOE 00111eCTBO «3narenbcTBO
«IIpocBemenue»

METOANYECKHUE MATEPUAJIBI J1JIS1 YUUTEJISA
Metoandeckoe mocoOue K MpeIMETHON JuHUM yuyeOHuUKOoB mo anreope 0. H.

MakapsiueBa, H. I'. Munatok, K. Y. HemkoBa u np. Marematuka. Anredpa 7-9
KJ1acchl. ba3oBbIN ypOBEHB.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6mmoreka IJOK
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