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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIEYMBAET U3YyUCHHUE JIPYTUX AUCIUIUIMH, KAK €CTeCTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAOHKEHUS 00pa30BaHUs U B MTOBCEIHEBHOM KU3HHU. Pa3BuTne y 00ydaromumxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMAaTUYECKON HAYKOW SIBJICHUHN U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIUMBIX JJIs aIalTallid B COBPEMEHHOM ITU(GPOBOM
obmectBe. M3yueHue anreOpbl oOecreuMBaeT pa3BUTHE YMEHMsI HaOJIOaTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUSI OOYYarolIMXCsA: OHM HCIOJB3YIOT JACIYKTUBHBIE U
MHAYKTUBHBIE PACCYXJIeHUs, 0000LIEHNE U KOHKPETU3AlHNI0, a0CTparupoBaHue u
aHasiornto.  OOyueHue  anrebpe  mpeAnojaraeT  3HAYUTENbHBIE ~ 00BEM
CaMOCTOSITENIHOM  JIEATEIBHOCTH  OOYYaroMIMXCs, TOITOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SABISETCS peann3alieit JesTeIbHOCTHOTO IPUHIINIIA O0yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Aunredpa» mjis OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKHE
auHuU: «Yucaa u BeIUUCICHUSN», « ANTeOpandecKkue BhIpAKEHUSY, «YPaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX CoOJep)KaTEIbHO-METOIUIECKIX
JVMHUHA pa3BUBACTCS HAa MPOTSHKEHUU TPEX JIET U3yUeHUs Kypca, B3auMOJICHCTBYSI C
IpyTMMHM €ro JHHUAMH. B Xone wu3yueHuss y4deOHOro Kypca 0O0ydaromumcs
MPUXOAUTCS JIOTUYECKH PACCYXKJaTh, MCIOJIH30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B TporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TNPEICTABICHHBIE BO BCEX OCHOBHBIX pasienax
MaTeMaTHYECKOro 00Opa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTeMaThdeckoro s3bika. CopepxaTelbHOM U
CTPYKTYpHOM OCOOCHHOCTBIO Yy4eOHOTO Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne nuHMA «UWcna ¥ BBIYHCICHUS» CIYXKHT OCHOBOW TSt
JaNbHENIIET0 U3yYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXcs
JIOTHYECKOT0 MBILIUICHUS, (POPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi IOBCEAHEBHON
KU3HU. PazBuTHeE MOHATUS O YMCIE Ha YPOBHE OCHOBHOTO 00IEro 0Opa3oBaHUs
CBSA3aHO C pALMOHAIBHBIMU M UPPALUOHAIBHBIMH YHCIAMHU, (OPMUPOBAHUEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHMSI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYyHaIOLIUXCSA
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHUPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAaIbHBIX BBIpAKEHUH. Anredpa JEMOHCTPUPYET 3HaUCHUE MAaTEMaTHUKU Kak
A3bIKa JUI TIOCTPOCHHSI MaTEMaTHYECKUX MOJEIEH, OIMCAHMS INPOLECCOB M
SBJIEHUN peanpbHOro Mupa. B 3amaunm oOydeHust anreOpe BXOAAT Takxke
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JMJII OCBOEHUS Kypca HWH(DOPMATUKH, W OBJAJECHUE HaBbIKAMHU
NEeAYKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIIMMUCS 3HAHUN O (PYHKUMSIX KaK BaKHEHIIEH MaTeMaTHU4ecKOW MOJENIu
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3yueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOIb30BaTh PA3JINYHBIE BBIPA3UTENIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (opMupoBaHue
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Yucna W BBIUUCICHUA», «ANreOpanyeckue BbIPAXKEHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3yuenue yueOHoro kypca «Anredpay» orBoaurcs 306 yacos: B 7 kiacce
— 102 4aca (3 yaca B Henento), B 8 kimacce — 102 ygaca (3 yaca B Henento), B 9
kiacce — 102 yaca (3 vaca B HeaeIH0).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JIECSTHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k apyroi. [loHATHe palMOHANBHOTO YKCIA, 3alucCh, CpPaBHEHUE,
YOOPSAJOYUBAHUE  pAlMOHANBHBIX 4uceld. ApudmMerndeckue JEHUCTBUS C
palMOHAIIBHBIMUA YMCIIaMU. Pelienue 3aaad U3 peaJibHOW NPAKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHbIM I[IOKa3aTeJeM: OIpeiesieHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpEIEICHUs], 3aUCh 00NbIIMX yucesn. [IpouenTsl, 3anuce
IPOLIEHTOB B BUJE JIpoOU M ApOoOU B BUJIE MPOLIEHTOB. Tpy OCHOBHBIE 3a/1a4d Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCET.

PeanpHble  3aBUCMMOCTH, B TOM 4HClIe TpsiMasi ©W  oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJsredOpanvyecKue BbIPAKEHUA

IIepemeHHbIE, UHCIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOM. JlomyCTUMBIE
3Ha4YeHHUs nepemMeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXAY BEIIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo dopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHMS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEJCHUH, PAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS MOJOOHBIX ClIaraeMbIX.

CBoOiICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENIEM.

OpnHouwiensl U MHOTOWIEHBI. CteneHb MHOTOwIeHa. CloXKeHue, BHIYUTAHHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApaT paszHocTu. Popmysia pa3HOCTH KBaaparoB. PazmoxeHue
MHOT'OYJIEHOB HAd MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpeHb YpaBHEHHWs, MpaBuUja NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHMCIIO KOPHEH JIMHEHHOIO
YpaBHEHUS, pEIIEHUE JIMHEWHbIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 337a4u. Perenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JluneitHoe ypaBHEHHE C IBYMs NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JIMHEWHBIX YPAaBHEHUW C JBYyMs IEpPEMEHHbIMHU. PellieHue cucrteMm ypaBHEHUH
CrocOoOOM TMOACTaHOBKHU. I[IpuMepbl pelieHusi TEeKCTOBBIX 3aJad C MOMOIIBIO
CUCTEM YPaBHEHMM.

DOyHKIUU



Koopaunara Touku Ha npssmMou. UnciioBsle NpOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. AbGcmucca U opAuHATa
TOYKH Ha KOOPJMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CpoiictBa pynkuwmii. Jluneitnas Gyukuus, e€ rpaduk. ['padux dpyHxmm
y = |X|. I'padmyeckoe pemnieHue TMHEWHBIX YpPaBHEHUH WM CUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucsa v BbIYMCJIEHUS

KBagparueiii kopeHb u3 uwucia. [loHsitue 00 uUppanMoOHAIBHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST UppalMOHAIBHBIX yucen. CBolicTBa apuMeTUYECKUX
KBaJpaTHBIX KOPHEN U UX MPUMEHEHHUE K MPEe0Opa30BaHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

CreneHb C UeNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aMuCh YHCIIA.

AaredpanvyecKue BbIPpAKEHUSA

KBagpaTHblil  TpE€XuieH, pa3loKEHHE KBAaJpPaTHOIO TPEXWIEHA HaA
MHOHUTEJIH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO alreOpanvyeckod ApoOwu.
CrnoxeHve, BBIYUTAHHE, YMHOXEHHE, JeJCHHE aireOpandecKkux ApoOer.
PannonansHbIe BRIpRXXEHHS U X ITpeoOpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEW KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEMHBIM U KBAJIPATHBIM.
[Ipocreiimme qpoOHO-parMOHAIBHBIC YPABHEHHUS.

['padrueckas waTEpHpeTalvs YpaBHEHUN C IBYMs MEPEMEHHBIMUA U CHCTEM
JVHEMHBIX YPAaBHEHUW C JAByMs IE€pEeMEHHBIMU. lIpuMepsl pelieHus cucreMm
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrIoco0oM.

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

DyHKIMHA

[Tonsitue ¢ynkmuu. OOacTh ONpeAeNeHusT W MHOXKECTBO 3HAYCHUU
¢ynxiun. CrnocoObl 3a1anus QyHKIUHN.

I'paduk Pynkuuu. Yrenue cpoiictB (yHkuuu no e€ rpaduky. Ilpumeps
rpadukoB GYHKIHMA, OTPaXKAIOIIUX peabHbIE MPOIECCHI.



@DyHKIUY, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO TPOMOPIHOHAILHBIC
3aBHCHMOCTH, HX rpadukn. OyHkmmn Y = X2, y = X3, y = VX, y=|X|. [paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KJIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE APpoOu. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
KaKk OECKOHEUHbIE JeCATUYHbIE IpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEKTy MHOKECTBOM JEUCTBUTEIBHBIX YACENI U KOOPAUHATHOM MIPSAMOM.

CpaBHEHHE JIEWCTBUTENIbHBIX YHCEN, AapU(PMETUYECKUe JEHUCTBUS C
JEHCTBUTEIbHBIMU YUCIIAMU.

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

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIIIeHHE
yucen. [[puknaka u oneHka pe3yJibTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JInnenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIMXCS K JUHEUHBIM.

KBagpaTHoe ypaBHeHHe. PemeHne ypaBHEHUMN, CBOASIIMXCS K KBaApPaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPETbEW M YETBEPTOU
CTETICHEN Pa3I0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-palMOHAIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3ajiady
aNredpandyecKuM METOJIOM.

VYpaBHeHUE ¢ AByMS NEPEMEHHBIMH M ero rpaduk. Pemenue cuctem AByx
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
MHTEPIIPETalNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JMHENHBIX HEPABEHCTB C OJHOM mnepeMeHHou. PemienHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM TmiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabona, KoopaAuHATHI
BEPILMHBI Tapaboibl, OCh CAMMETPUHU MapadOJIbL.

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

YuciioBbIe MOCIE10BATEILHOCTH U MPOrPecCuu



[ToHsiTHE YMCITOBOI MOCIEAOBATEIBHOCTH. 3aJaHUE MOCIEA0BATEIbHOCTH
pPEKyppeHTHOH (opMmyIoit u GopMyIoit N-ro diieHa.

ApudmeTrnueckass U reoMeTrpuueckas mporpeccuu. @opmynsl N-ro dieHa
apru(pMETUIECKON U TeOMETPUUECKON MPOTrPeCCuil, CyMMbI IEPBBIX N YJICHOB.

N3o0paxkeHne 4jiaeHOB apu(METHUYECKOH M TeOMETPUUYECKOM IPOTpecCHid
TOYKaMHM Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHUS HPOrpaMMbl ydyeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJIbI, K MCIOJIb30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTeMaTH4YEeCKMX OCHOBaX (PyHKLIHOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHUH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHW, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS Y€IOBEKa, MPUPOJBI U
o0IiecTBa, MOHUMAHHEM MaTEeMaTHUECKON HayKu Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYpOM KakK CPEACTBOM
IIO3HAHWS MHpPA, OBJIAJICHUEM IPOCTEUIIMMH HABBIKAMHU HCCIEN0BATEIbCKON
NEeATEIbHOCTH;



6) ¢usuveckoe Bocnutanue, GopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJyYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbS, BEACHHUS  3J0pOBOro  oOpa3za KU3HU  (30POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dusnyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedIICKCUH, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ IMpaBa IPYroro 4eI0oBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHUE MaTeMaTHYeCKUX 3HAHUMW JJIs pEIICHUs 3a7a4
B 00JIaCTH COXPAHHOCTH OKPYXaloIleH cpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX TOCIEACTBUN MJII OKpPYXaIoIIeH Cpeabl, OCO3HAHHEM
100alIbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U MyTEeH UX PelICHHUS;

8) ajanTanusa K U3MEHAIIMMCS YCJOBHSAM COLUMAJLHON W NMPHPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIUH U3 OIbITA JIPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh WJEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jijornueckue JaeicTBuA:

e BBIBJISATh U XaPAKTEPU30BAThH CYIIECCTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATHM, OTHOIICHUM MEXITy MOHATUAMH, (HOPMYIHPOBATH
ONpPENEIEHUS] TOHATHM, YCTAHABIMBATh CYLIECTBEHHBIM  NPU3HAK
Kiaccu(uKanuyu, OCHOBAHUSA JUIsi OOOOIICHWS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3A;

e BOCHpPUHUMATH, (OPMYJHpPOBaTH U  MOPEOOPa3OBBIBATh  CYXKICHUS:
yTBEPAUTENbHBIC W OTpHUIIATENIbHbIC, €IWHUYHBIC, YaCTHbIE W OOIIHE,
YCJIOBHBIE;



BBISIBJISITH ~ MAaTEMAaTHYECKHME  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npoTuBopeursi B (akTax, AaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb  KpUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH M
MIPOTUBOPEUNH;

JIeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEIYKTHUBHBIX WU
WHIYKTUBHBIX YMO3aKJIFOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIhCTBA MaTEMAaTHUYECKUX YTBEPXKIECHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTEILHO HECIOKHBIE 0Ka3aTelIbCTBa
MaTeMaThyeckux (aKkToOB, BBICTpaUBaTh AaPrYMEHTAILMIO, IPUBOIUTH
IpPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh CIOCO0 penieHus y4yeOHOW 3adaud (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOASIUMNH C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNH HHCTPYMEHT MO3HAHUSA,
(bopMyaMpoBaTh BONPOCHI, (UKCUPYIOIIME MPOTUBOpEUYUE, MpoldiIemMy,
CaMOCTOATENIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

OPOBOAUTH IO CaMOCTOSITEIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJBIIOE  HKCCIAEAOBAHME MO  yCTAaHOBJICHHIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOi;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIECHMIA;

POTHO3MPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, a TAKKE BbIABUTAThH
IPEIOJIOKEHNS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c nundopmanueii:

BBISIBIIATh HEIOCTATOYHOCTh M HM30BITOYHOCTH WH(OpMAIMH, JTaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOMpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATH W HMHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BBIOMpATh (GopMy TpeAcCTaBiIeHUS HWHPOpMAIMM W WLIIOCTPUPOBATH
peliaemMple 3aJayd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOHMHAIUSIMU,

OIICHMBATh HAAEKHOCTh WH(OOpPMAIUU TIO KPHUTEPHUAM, MPEAIOKEHHBIM
YUUTEIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU U LEJIIMU OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCHbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS I10
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs, COIOCTAaBIATh CBOM CYXIEHUS C CYXKICHHUSIMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMyINEeCTBA  KOMaHJHOM  H
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3a/ay;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisiTb BUIbI padoOT, JAOrOBapUBAThHCA,
00CyXIaTh IPOIIECC U Pe3ybTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TpyNIoBbIX (opmax paboTsl (0OcyXaeHus, oOMeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YacThb
paboThl U KOOPIAMHUPOBATH CBOM JIEHCTBUS C APYTUMHU WIEHAMU KOMaH]Ibl,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATEJIBHO COCTABJIATH IUIAH, AJITOPUTM PEIIEHUs 33Ja4d (MU €ro
4acTh), BBIOMpATh CIOCOO pEMICHUS C y4ETOM HUMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTUPOBATH
BAapUAHTHI pEeUIEHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJETh CHOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJISI Tpolecca |
pe3yabpTara peueHrusl MaTEMaTUUECKOM 3a/1auu;

NpEeABUJIETh TPYIHOCTHU, KOTOPHIE MOTYT BO3HHUKHYTh MpPHU PEIICHUU
3a1aud, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX ONMTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJbTaTa ACATEIbHOCTU MOCTABICHHOW LENIU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKECHUS WIM HEJOCTIKCHUS T1ETTH,
HAXOJUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 7 KJjacce OOyd4arolmuics MOJYYUT CIEIYIOUTUE
MpEeIMETHBIC PE3YJIbTATHI:

Yuciia 4 BLIYMCTIEHUS

BrITIONTHSTH, cOYeTas YCTHBIE M MHChbMEHHBIC MPUEMBI, apu(DMETHUCCKHE
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUS YUCIOBBIX BBIPAKEHUN, MPUMEHSATH pPazHOOOpa3HbIE
CIIOCOOBI U MPUEMBI BBIYMCICHUS! 3HAYEHUHN JIPOOHBIX BBIPAKEHUM, COJIEp KAIINX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexoguTh OT 0fHOM (OPMBI 3aMHCH YUCEN K JApYyroil (mpeoOpa3oBHIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBATH U YNIOPSAIOUYMBATH PAllMOHAJIbHBIC YUCIIA.

OKpyIJIsTh YuCa.

BBINOMHATS TPUKUIKY U OLIEHKY PE3yJIbTaTa BHIUMCICHUH, OIIEHKY 3HaUYCHUM
YHUCJIOBBIX BbIpaKEHUI. BBIMOTHATH JACHCTBUS CO CTENEHAMH C HATypalbHBIMU
MOKa3aTeJISIMH.

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

PemaTte mpakTUKO-OPUEHTUPOBAHHBIE 3a7a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIUYMH, MPOTOPIMOHAIBHOCTIO BEJIMYWH, NPOIEHTAMU, HWHTEPIPETUPOBATH
pe3yNbTaThl PeIIeHUs 3a7a4 ¢ YYETOM OTPAaHWYCHUH, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpUBaEMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPpAKEHUA

Hcnonb3oBaTh anreOpandecKyl0 TEPMUHOJIOTHIO U CHUMBOJIUKY, TIPUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaa.

HaxonuTh 3HaueHUS OYKBEHHBIX BBIPAKCHHHA TPH 3aJaHHBIX 3HAYCHHUIX
MePEMEHHBIX.

Breimonuate  mpeoOpa3oBaHus — IIEJOTO  BBIpAXEHUS B MHOTOWICH
MPUBEJACHUEM TIOJIOOHBIX CJIAra€MbIX, PACKPBITHEM CKOOOK.

BhITIONHAT, yMHOXKEHHE OJTHOWIEHA HAa MHOTOWICH M MHOTOWICHAa Ha
MHOTOYJICH, TPUMEHSThH (hOPMYJIBbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C IOMOIIBIO
BBIHECEHUST 3a CKOOKM OOIEero MHOXXHTENS, TPYNIUPOBKU  ClIaraeMbIX,
npuMeHeHusT (POPMYJT COKPAIIEHHOTO YMHOKCHHSI.

[TpumensaTs nmpeodpa3oBaHusl MHOTOWICHOB VISl PEIICHUS PAa3IMYHBIX 3a7ad
U3 MAaTeMaTHKHU, CMEXHBIX TIPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypajJbHBIMHU IOKA3aTEJSIMU IS
peoOpa30BaHUs BHIPAKCHUH.



YpaBHeHMS U HEpaBeHCTBA

Pemwlats yMHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHIBHOMY eMmy. IIpoBepsATs, sBisieTCS
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyecKkue METOIbI IPU PEIICHUN JTUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIIOLNIMXCS PEIICHHEM JMHEHHOrOo
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JBYMSI TIEPEMEHHBIMH, TOJIb3YSICh TIpadUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YPaBHEHHS.

Pemiath cuctemsl ABYX JIMHEHHBIX YpPaBHEHUN C JBYMS NIEPEMEHHBIMU, B TOM
qucie rpadu4ecKu.

CocraBisaTh W pemaTh JMHEHMHOE YpPaBHEHUE WA CUCTEMY JIMHEHHBIX
YPaBHEHMM II0 YCIOBHUIO 33Ja4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 IOJyYECHHBIN pe3yJIbTarT.

DyHKIUU

N300pakath Ha KOOPAUHATHOW MPSMOM TOYKH, COOTBETCTBYIOIIUE 33/IaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KHU, HHTEPBAJIbL, 3alIMCHIBATh YUCJIOBBIE IPOMEXKYTKHU Ha
anreOpanyecKoMm si3bIKe.

OTMeuaTh B KOOPJAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAWHATAM,
CTpouTh rpaduku TuHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIHNU Y = [X|.

OnuceiBaTh C TMOMOIIBIO (YHKIUNA U3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSAHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAUEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii cnocod MpeACTaBICHUS U aHaiM3a WH(OpMaIuy,
W3BJICKATh U UHTEPIIPETUPOBATH UH(GOPMAITUIO U3 TPAPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xoHiy oOyueHuss B 8 kJiacce OOyYaromIMICS TMOJTYYUT CIICIYIOIINUE
MIPEAMETHBIE PE3YIBTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HayajdbHbBIE MPEJACTABICHUS O MHOECTBE JIEUCTBUTEIBHBIX
YuCcelN JUIsl CPAaBHEHHUSI, OKPYTJICHUSI M BBIYMCICHUH, U300paxaThb 1eWCTBUTEIIbHbBIE
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

[IpumensaTe moHATHE apuPMETUYECKOTO KBAJPATHOTO KOPHS, HAXOIWTH
KBaJIpaTHBIE KOPHH, WCIIOJB3Yysl MPU HEOOXOAMMOCTH KAIBKYJISTOP, BBITIOJHSATH
npeoOpa3oBaHusl BBIPAKEHUH, CONEPXKALIUX KBAJpPAaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEW.



Hcnonp30BaTh 3amucu OOJBIIMX M MAJIBIX YUCET C MOMOIIBIO JACCATUIHBIX
npoOeit u creneneit yucna 10.

AJsiredOpanyecKue BbIPpaKeHUs

[IpyMEHATh TOHATHE CTENEHUW C L[EJIbIM IOKA3aTEJIEM, BBINOJIHATH
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTeseM.

BBINONHATH TOXIECTBEHHBIE NMPEOOPa30BAHUSI PALMOHAIIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBWJI ACHCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

PacknanpiBaTh KBapaTHbIN TPEXUIIEH HA MHOKUTEIIU.

[TpumeHsTh npeodpa3oBaHus BEIPAKEHUM JIs pEeUICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHNS U HEPABEHCTBA

Pemiath nuHENHBIC, KBaJpaTHbIE yYpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHU C IByMsI IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIINE UCCIIEIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM T'paPUUECKUX MpeACTaBICHUM (yCTaHABIMBATh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEIICHMS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTts OT cioBecHON (GOPMYIMPOBKH 3amadu K €€ anreOpandeckoit
MOJEIN C TOMONIbIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
HUHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ[a4H MOJIyYEHHBIN pe3yybTarT.

[IpuMeHsATh CBOWCTBA YMCIIOBBIX HEPABEHCTB [JIi CpPaBHEHUS, OIICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HMX CHUCTEMBbI, /1aBaTh
rpauyuecKyo WUIIOCTPALUI0 MHOXKECTBA pEIIEHWH HEpPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DyHKIUU

[loHruMaTh ¥ UCTHOJB30BaTh (PYHKIIMOHAIBHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O3HAYCHWsI), OMPEACIITh 3HA4YCHHE (DYHKIMHU IO 3HAYCHHIO
apryMeHTa, ONpeeNiATh CBOMCTBA (PyHKITNH 10 €€ rpaduKy.

Crpoutsb rpaduku d7eMEeHTapHbIX QYHKUIUN BUJIA:

y = kix, y = x2, y = x3,y = |x|, y = VX, OIHCBIBAaTb CBOWCTBA YHCIOBOM
byHkmu 1o e€ rpaduky.

K xonmy oOyuenus B 9 Kjacce 0Oydaroumuiics TMOMYYUT CIEIYIONTUE
MpPEAMETHBIE PE3YIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBATH U YIIOPSAAOUYMBATH PALIMOHAIIBHBIE U UPPALMOHAIBHBIE YHCIIA.

BbInonHATh  apupMeTHYecKue JEeUCTBUS € palUMOHAIBHBIMU YHCIAMH,
coueTass YCTHbIE M MUCHBMEHHBIE TMPUEMBI, BBIIOJHITh BBIYMCICHUS C
UppalMOHaIbHBIMU YUCIAMH.



Haxonute 3HaueHHWs CTENEHEW C LENbIMU I[OKa3aTelssMU U KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKCHUMU.

OKpyrJisiTh  TEUCTBUTEIBHBIC YHWCIA, BBINOJHATh MNPUKHUAKY pPE3yIbTaTa
BBIYUCJICHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBICE W KBaJpaTHBIC YPABHEHHUS, YPABHEHUS, CBOISIIHAECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

Pemate cuctemsl IBYX JIMHEWHBIX YPAaBHEHUN C JABYMSI MEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

Pemate TekcTOBBIE 3aauM ajareOpauvyeckKuM CIOCOOOM C  MOMOIIBIO
COCTAaBJICHUS YPABHEHHUS UM CUCTEMBI JIBYX YPABHEHHM C ABYMSI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIEIOBAHNS YPABHEHUM UM CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHni (yCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPAaBHEHUU DPELICHUS, €CIU HUMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHBbIE HEPABEHCTBA, KBAJpPATHBIC HEPABEHCTBA, HU300paKaTh
pEIICHUE HEPABECHCTB HA YUCIOBOW MPSIMOW, 3aMMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pematp  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aMMChIBATH PEIIEHUE C TOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIWYHBIX 3a1a4.

DOyHKUIMHA

Pacrio3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUECKH

pacIoyio’keHNe Ha KOOPAMHATHOW IUIOCKOCTH TpadukoB GyHKIm Buga: y = Kx, y
=kx+b, y=kix, y=ax2 + bx + ¢,y =x3,y =X, y = |x|, B 3aBucumoct# ot
3HaYE€HUN KOA(DPUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouth U HU300paxarb CXeMaTHYECKU TpauKU KBaJAPATUYHBIX (PYHKIUH,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIH 10 UX TpaduKaM.

Pacno3naBaTh kBajgpaTHuHyto QYHKIHUIO 10 (HopMyIie, MPUBOIUTH TPUMEPHI
KBaJIpaTHUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO TMPOTrpeccud Npu
Pa3HBIX CTIOCO0aX 3a/IaHMUS.

BbINONMHATE  BBIUMCIACHHS C UCHOJB30BaHUEM (GopMyln N-ro 4jieHa
apu(pMeTHYeCKON U reOMETPUUYECKOM MPOrpeccuii, CyMMBbI MEPBBIX N UJIEHOB.

N300paxaTh WIEHbl IOCIEIOBATEILHOCTY TOYKAMU Ha KOOPAMHATHOU
IJIOCKOCTH.



Pematp 3agaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
YHUCIIE 33/1a4M U3 PEATbHOM >KM3HU (C MCIOJIb30BAHUEM KAJIBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NporpamMmbIl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 Yucna u BeIuKCIeHUs. ParinoHanbpHbIe o5 1 bubmuorexa [JOK
yucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AJIrCOpaHeCKHe BhIpaxeHILA 21 . https://m.edso00.ru/7f415b90
bubmuorexa [JOK
3 ¥ PpaBHCHILA 1 HEpaBeHCTBa 20 1 https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
4 Koopaumatet 1 rpaguicn. Cynkum 24 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
> Toptopenne 1 obodwmenHe 6 1 https://m.edso00.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0



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

8 KVIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u Beruncienus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM - bubmuorexa [JOK
[I0Ka3aTeeM https://m.edsoo.ru/7f417af8
AnrebpanyecKue BhIPAKCHHUS. bubnuorexa [JOK
3 L 5 1
KBanpatubiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHCTBA. KBapaTHbie 15 1 bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CHUCTEMBI 13 bubnuoteka [JOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHBIE [IOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
o DyrKumn. Hucsnossie GyHKumn o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 TosToperme 1 0bobmene 6 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 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
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

KoJsn4yecTBo 4acos DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 Yucna u BerunciieHus. JleiicTBUTENbHEIC 9 bubmuorexa [IOK
yucia https://m.edso00.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PABHECHHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUI https://m.edso00.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 16 1 https:/m.edsoo.ru/7f419d08
bubnuoreka [{OK
) 1 1
> YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoreka IIOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 18 1 bu6nmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 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
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne

Tema ypoka

Koa-Bo
yacoB

JlaTa

Mpumeyanue

I'naBa 1. BoipasxkeHusi, TO:K1ecTBa, ypaBHeHus (22 4)

§1. Boipaxkenus

5
1 UucioBble BEIPAKEHUS 1
2 BripakeHus ¢ nepeMeHHOM 1
3 CpaBHEHHE 3HAUCHHI BBIPAKCHUS 1
4 Pemienue 3a1a4 no treme «YucaoBble BHIPAXKEHUS C IEPEMEHHBIMU 1
3) Pemenne 3amau no reme «BoIipaxxeHus» 1
§2. IIpeoOpa3oBaHue BbIpaKeHUi 4
6 CBoiicTBa aelicTBUN HAI YuciIaMH. ToXKIecTBa. 1
7 BxoaHasi KOHTpoJIbHAsA padoTa 1
8 AHanu3 KOHTpoJbHOH paboThl. ToxkaecTBeHHbIE IPeoOpa30BaHMsl BbIpAXKEHU N 1
9 ToxnaecTBeHHbIE TpeoOpa30BaHMsl BIpAXKEHUN 1
10 KonrpoJubHas padora Nel no teme «Bbipaxenusi. ToxxaecTBay 1
§3. YpaBHeHus ¢ 01HOI nepeMeHHOM 7
11 Pabota Hax ommOkaMu. YpaBHEHHE, KOPEHb YpaBHEHUS 1
12 JIuHelHOe ypaBHEHHE C OJTHON IEpEMEHHON 1
13 PemreHne nMHENHBIX ypaBHEHUH C OJTHOM EPEMEHHOU 1
14 Penienne nMHENHBIX YpaBHEHUH € OJTHOM NEPEMEHHON 1
15 PemreHne nMHENHBIX ypaBHEHUN C OJTHON EPEMEHHOU 1
16 Perienue TEKCTOBBIX 33aJ1a4 METOJIOM COCTABJICHHS YPaBHEHUH. 1
17 Pemrenue 3a1a4 ¢ TOMOIIBIO YpaBHEHUM 1
18 KonTtpouabHas pabora Ne2 no teme «YpaBHeHHsI € OHON NepeMeHHOi» 1
I'nasa 2. ®ynkumu (11 )
§5. ®ynkuum u ux rpapuxkn B
19 AHanu3 KOHTPOJIbHOM paboThl. UTO Takoe PyHKIUS 1
20 Brruucnenne 3nauenuit GyHkumun mo Gopmyse 1
21 I'paduku pynkuumii 1
22 Pemenue 3a1a4 o teme «I'paduku u uX GyHKIUN 1
23 Pemenue 3amau mo teme «I'padukn n ux GyHKIHAN 1




Koa-Bo

Ne Tema ypoka YACOB Hara | [Ipumeyanue
§6. JIuneiinast pynxkius 5
24 [IpsiMast IpONOPLUHOHATBLHOCT U €€ rpaduk 1
25 [TocTpoenue rpaduka npssMoi MPOIMOPIMOHATILHOCTH 1
26 Jluneitnast pyHKIMS U ee rpaduk 1
27 ITocTpoenue rpaduka TUHEHHON QYHKIIUHA 1
28 3aganune GyHKIIUA HECKOJIbKUMU (HOpMyIaMu 1
29 KonTtpoJsabHas pabora Ne3 no teme «J/InneitHas gyHkuus» 1
I'naa 3. Crenensb ¢ HATYpaJbHbIM NoKa3aTesaeM (11 1)
§7. Ctenensb M ee cBoOiicTBa 5
30 AHanu3 KOHTPOJIbHOM paboTel. OnpeienieHre CTENeH! ¢ HaTypallbHBIM MOKa3aTelleM 1
31 YMHOKEHUE U JICJICHUE CTETICHEH 1
32 Bo3BeneHne npons3BeieHNs B CTENICHD 1
33 Bo3sBeneHue crereHy B CTENEHD 1
34 Pemenue 3amau no reme «CTeneHb U €€ CBOMCTBAY 1
§8. OnHouJieHbI 5
35 OIHOWIEH M €T0 CTaHAAPTHBIA BH/T 1
36 YMHOKeHHEe 0THOUWIeHOB. Bo3BeneHne oqHowIeHa B CTETICHb 1
37 OYHKIHS y = X° ¥ ee rpaduK 1
38 Tocrpoenne rpaduka GyHKIHH y = X 1
39 DyHKIHS Y = X° U ee rpaduK 1
40 KonTtpoabHas padora Ned no teme «CTeneHb ¢ HATYPAJIbLHBIM NMOKA3aTeJIeM» 1
I'nasa 4. Muorowiens (17 4)
§9. Cymma u pa3HOCTH MHOTOYJIEHOB 3
41 AHanu3 KOHTPOJIbHON paboThl. MHOIOWIEH M €ro CTaHAAPTHBIN BUJ 1
42 Cno)xeHue ¥ BBIUUTaHHEe MHOTOUYJIEHOB 1
43 [IpuBeieHre MHOTOUYIEHOB K CTAHAAPTHOMY BUIY 1
§10. ITpounsBeneHne OIHOYWICHA M MHOTOYJICHA 7
44 YMHOKEHUE OJHOWICHA HA MHOTOYJIEH 1
45 YMHOXEHUE 0JIHOWICHA Ha MHOTOUWIECH 1
46 Brigecenune o0mero MHOXHUTENA 32 CKOOKH 1
47 Brinecenune o0111ero MHOKHUTEINS 38 CKOOKH 1




Koa-Bo

Ne Tema ypoka YACOB Hara | Ilpumeyanne
48 Brigecenue o0mero MHOXUTENA 3a CKOOKHU 1
49 Briaecenue o011ero MHOKHUTENS 32 CKOOKH 1
50 KonTtpouabHas padora Ne5 mo reme « MHOro4wieHbD» 1

§11. IIpon3BeneHne MHOTOYICHOB 7
51 AHaM3 KOHTPOJIHHOM pabOTHl. Y MHOKEHHE MHOTOUYJICHA HA MHOTOWICH 1
52 YMHOKEeHHE MHOTO4YJIeHa HA MHOTOWIEH 1
53 YMHOXKEHHUE MHOTOWICHA HA MHOT'O4JIEH 1
54 Pa3no)xeHre MHOrouUsIeHa Ha MHOXKUTENH CIOCOOOM TPYNIUPOBKU 1
55 Pa3yio)keHre MHOrousIeHa Ha MHOYKUTENIN CIOCOOOM TPyNIUPOBKU 1
56 Pa3no)xeHre MHOrouUsIeHa Ha MHOXKUTENIH CIOCOOOM TPYNIUPOBKU 1
S7 KonTtpoJsbHas padora Ne6 no reme « MHOro4wieHbD) 1

I'naBa 5. ®opmyJibl COKpallleHHOro yMHOxkeHus (19)

§12. KBagpart cymMMBbI M KBAIpaT Pa3HOCTH 5
58 AHanu3 KOHTPoJIbHOM paboThl. KBajpaT cyMMbl M KBapatT pa3HOCTU 1
59 [Tpumenenue hopmyn KBagpaTa CyMMBI U KBaJIpaTa pa3HOCTH 1
60 Ky6 cymMMBbI 1 Ky0 pa3HOCTH ABYX BBIpQ)KEHUH 1
61 ITpumenenue popmyn kyba CyMMbl U Ky0a pa3HOCTH 1
62 PaznoxxeHne Ha MHOKUTEIH ¢ IOMOIIBIO (hOPMYIT KBaJIpaTta CyMMBI, KBaIpaTa pa3HOCTH, Ky0a 1

CYMMBI U Ky0a pa3HOCTH

§13. Pasnoctb kBagpaTroB. Cymma u pasHocTh Ky0OB 6
63 YMHOXKEHHE Pa3HOCTH JIBYX BBIPAKEHHE HA HX CYMMY 1
64 YMHOKEHHUE Pa3HOCTH JIBYX BBIPAKEHUHN HA UX CYMMY 1
65 PasnoskeHne pa3HOCTH KBaIpaTOB HA MHOKHUTEIN 1
66 PaznoxkeHne Ha MHOKUTEIIN CYMMBbI U Pa3HOCTH KyOOB 1
67 [Ipumenenne Gopmy COKpalieHHOro YMHOKEHUS JJIsl YIIPOIIEHUs BhIpaXKEHUI 1
68 [Tpumenenne GopmMys COKPAIEHHOTO YMHOKEHUS JIJIs1 YIPOIIEHHSI BRIpaKCHUN 1
69 KonTtpouabsHasi pabora Ne7 nmo teme «@opMyJibl COKPALICEHHOT0 YMHOKEHHSD) 1

§14. IlpeoOpa3zoBaHKe HeJbIX BbIPAKEHUH 6
70 AHanu3 KOHTPoJIbHOU paboThl. [IpeobpazoBaHue 1EI0T0 BHIPAXKEHUs B MHOTOUJICH 1
71 [Ipeobpa3oBaHue 11€10r0 BbIpaKEHHs] B MHOTOWIEH 1
72 ITpumMeHeHne pa3IuYHbIX CIOCOOO0B PA3I0KEHHSI HA MHOXKUTENN 1




Koa-Bo

Ne Tema ypoka YACOB Hara | [Ipumeyanue
73 [IpuMeHeHne pa3InYHBIX CIOCOOOB Pa3JI0KEHUSI HA MHOYKUTEITH 1
74 [TpuMeHeHne pa3ITuYHbIX CIOCOO0B PA3JIOKEHHU HA MHOXKUTEIIN 1
75 [IpuMeHeHne pa3IMYHBIX CIOCOOOB Pa3JI0KEHUSI HA MHOYKUTEITH 1
76 KonTpoabHas padora Ne§ no teme «@opMyJibl COKPAILIEHHOT0 YMHOKEHHUS» 1
I'naBa 6. Cucrembl JiMHeliHbIX ypaBHeHui (16 1)
§15. JIluneiinble ypaBHEeHUS € IBYMS NePeMEHHbIMUA U UX CHCTEMbI 5
77 AHanu3 KOHTPOJIbHOH paboThl. JIMHEHOE ypaBHEHHUE C BYMsI IEPEMEHHBIMU 1
78 Pemennie nuHeHBIX ypaBHEHHIA 1
79 I'paduix TMHEHHOTO ypaBHEHHUS C ABYMSI IEPEMEHHBIMU 1
80 CucTeMbl TMHEHHBIX YpaBHEHHH ¢ ABYMsl IEpPEeMEHHBIMU 1
81 Pemenue cucrem JIMHENHBIX ypaBHEHUH rpa@uecKUM METOJIOM 1
§16. Pemienne cucreM JIMHeiHBIX YPABHEHU I 11
82 Cnoco0 oaCcTaHOBKHA 1
83 Pemenue cuctem ypaBHEHUS ClIOCOOOM TOJICTAHOBKH 1
84 Pemenue cuctem ypaBHEeHHI c10COOOM MOACTaHOBKU 1
85 Crioco0 ciiosxeHust 1
86 Penienue cuctem JMHEHHBIX YpaBHEHHH CIOCOOOM CIIOXKEHUS 1
87 Pemenue cucrem JIMHEHHBIX YpaBHEHHUH CIIOCOOOM CIOXKEHUS 1
88 Pemenue 3a/1a4 ¢ MOMOIIBIO CUCTEM YPaBHEHHH 1
89 Pemrenue 3a1a4u ¢ TOMOIIBIO CUCTEM YpaBHEHUM 1
90 Pemenue 3a/1a4 ¢ MOMOIIBIO CUCTEM YPaBHEHHH 1
91 Pemrenue 3a1a4 ¢ TOMOIIBIO CUCTEM YpaBHEHUM 1
92 KonTtpouabHas padora Ne9 no teme «Penienne cucreM JTMHeiHbIX YPABHEHUI» 1
Hrorosoe nosropenue (10 1)
93 IToBropenue. ToxecTBeHHbIE TPe0OPa30BAHUS BBIPAKECHUN 1
94-95 | IToBropenme. OyHKIUHN U UX TpadUKU 2
96 IToBropenue. CBOICTBA CTENIEHHU C HATYPAIbHBIM ITOKa3aTeNIeM 1
97 HTrorosasi konTpobHasi padora Nel( 1
08 IToBropenue. IlpeoGpa3oBaHre OJHOUWIEHOB U MHOTOYJICHOB 1
99-100| IToBTOpeHne. DOpMyITBI COKPANCHHOTO YMHOXKCHHS 2
101- | Pemenue cucteM JIMHEHHBIX YpaBHEHHUN 2




Koa-Bo
Ne Tema ypoka YACOB Hara | [Ipumeyanue
102
8 kirace
Ne Tema ypoka Kous-Bo wacoB | /lara | Ilpumeyanue
I'naa 1. Paunonanbublie 1poom (234.)
1 | PanmoHanbHBIC BRIPDAKCHHUS. 1
2 | lonycTrMble 3HAYCHHS IEPEMEHHOMN 1
3 | OcHOBHOE CBOMCTBO JIpOOH. 1
4 | Cokpaienue apooei. 1
5 | Cokparmienue apooeit 1
6 | CioxxeHue U BeIYUTaHHE IpOo0eil ¢ 0IMHAKOBHIMU 3HAMEHATEIISIMU. 1
7 | CnoxxeHre 1 BBIYUTaHUE APOOEH C OTMHAKOBBIMH 3HAMEHATEIISIMU 1
8 | BBogHasi KOHTPOJIbLHAsI padoTa 1
9 | CnoxeHune M BRIYMTAHHUE APOOEH ¢ pa3HBIMH 3HAMEHATEISIMH. 1
10 | Cnoxxenue u BeIYMTaHUE APOOEH C pa3HBIMU 3HAMEHATEISIMU. 1
11 | Cnoxenue u BeIYMTaHUE JpoOeii ¢ pa3HBIMU 3HAMEHATEIISIMH. 1
12 | Konmponsuas paooma Nel no meme «Cnorcenue u goluumanue opooeiy. 1
13 | YMHO)eHHE ApOo0ei. 1
14 | Bo3Benenue qpodu B CTENEHb. 1
15 | Jlenenue npobeii. 1
16 | lenenue npobeit 1
17 | Ilpeobpa3zoBaHue pallmOHAIbHBIX BBIPAKEHHH. 1
18 | IIpeobpazoBaHue palMOHAIBHBIX BBIPAXKEHUH. 1
19 | IIpeobpa3oBaHue palMOHAIBHBIX BBIPAKCHH. 1
20 | ITpeobpazoBaHue pallMOHATIBHBIX BRIPAKEHUI. 1
21 | dyskIHsS Y = KX 1
22 | Iloctpoenue rpaduka GyHKIMHU y = K/X. 1
23 | Koumponsnasa paboma Ne2 no meme «Payuonanvnoie opoouy. 1
I'nasa 2. KBagpaTubie kopau 194.
24 | PaimoHanpHbIe Yucia. 1
25 | VppannoHaabHbIE YHCITA. 1




Ne

Tema ypoka

KoJs1-Bo uacos

Jara

IIpumeuanue

26 | KBagparHbie KOpHH. 1
27 | ApudmeTndeckuii KBaApaTHBIH KOPEHb. 1
28 | Ypaenenne x° =aq. 1
29 | Haxoxaenue npuOIMKEHHBIX 3HAYEHUI KBaJIPaTHOTO KOPHSI. 1
30 OyHKIMA Y = Jx nee rpadux.

31 | KBagpaTHbIil KOPEHb U3 TIPOU3BEACHUS U APOOH 1
32 | KBagpaTHbIil KOPEHb U3 CTEIICHH. 1
33 | Pemmenue 3agad no teme «CBoWCTBA apu(PMETHIECKOTO KBAJAPATHOTO KOPHSI» 1
34 | Konmponvnas paboma Ne 3 no meme «Keaopammvie Kopruy 1
35 | BeiHeceHre MHOXKHTEIS 32 3HAK KOPHSL. 1
36 | BHeceHre MHOXHUTEIS 1101 3HAK KOPHSI. 1
37 | IlpeoOpa3oBanme BEIpAKEHUH, COIEPIKAIINX KBAJIPaTHBIE KOPHU 1
38 | IlpeoOpazoBaHre BEIPAKECHHM, COACPIKAITUX KBAaIpaTHbIC KOPHHU. 1
39 | IIpeoOpa3oBaHre BEIPAKECHUH, COAEPIKAIINX KBaIpaTHBIC KOPHU 1
40 | Pemenue 3a1a4 Ha MPUMEHEHHE CBOMCTB apu()METHUECKOTO KBaJPAaTHOTO KOPHS 1
41 | Konmponavnas paoboma Ne 4 no meme «Keaopammnuie Kopruy. 1

I'naBa 3. KBaapatHbie ypaBHenus 214

42 | HenosHble KBapaTHbIE YPABHEHUSI. 1
43 | HemosiHbIe KBapaTHBIE YpaBHEHUS 1
44 | ®opmMyna KOpHeH KBaJpaTHOIO ypaBHEHUs 1
45 | PemieHue KBaJIpaTHBIX YpaBHEHUH ¢ IpUMEHEHUEM (pOpMYJIb 1
46 | Pemmenne KBaJpaTHBIX YpaBHEHHUH ¢ TPUMEHEHHEM (POPMYITBI 1
47 | PemieHue KBaJIpaTHBIX YpaBHEHHUH ¢ IpUMEHEHUEM (OpMYyIIb 1
48 | Pemenne KBaIpaTHBIX YpaBHEHHH C YETHBIM BTOPHIM KOA()GHUIIMEHTOM 110 (hopmyIie 1
49 | PemeHne KBaJIpaTHBIX YPaBHEHUH ¢ YETHBIM BTOPHIM KO3 (UIIMEHTOM 110 (hopMmyIie 1
50 | Pemenwne 3a7a4 ¢ MOMOIIBIO KBAIPATHBIX YpPaBHEHUIA. 1
51 | Pemenue 3a1a4 ¢ MOMOUIBIO KBaJIPAaTHBIX YPaBHEHUH. 1
52 | Teopema Buera. 1
53 | Teopema, oOpaTHas Teopeme Buera 1
54 | Konmponsnas paboma Ne5 no meme «Pewenue keadpamuuix ypasHeHuil» 1
55 | Pemenne npoO6HO-palilMOHAIbHBIX YpaBHEHUH. 1
56 | Pemenne npoOHO-paliMOHANBHBIX YpaBHEHUH. 1




Ne

Tema ypoka

KoJs1-Bo uacos

Jara

IIpumeuanue

57 | Pemenne npoOHO-pallMOHANTBHBIX YPABHEHUH. 1
58 | Pemenne npoOHO-paMOHATILHBIX YPABHEHUH. 1
59 | Pemenwne 3a1a4 ¢ MOMOIIBIO JPOOHO-PANMOHAIBHBIX YPaBHEHUH. 1
60 | Pemenue 3a1a4 ¢ moOMONIbI0 APOOHO-PAIMOHAIBHBIX YpaBHEHUI. 1
61 | Pemenwne 3a1a4 ¢ MOMOIIBIO APOOHO-PAMOHABHBIX YPaBHEHUH. 1
62 | Pemenwne 3a1a4 ¢ MOMOIIBIO APOOHO-PAIMOHAIBHBIX YPaBHEHUH. 1
63 | Pemenue 3a1a4 ¢ MOMOIIBIO JPOOHO-PAITMOHATBHBIX YPABHEHHIA. 1
64 | Koumponvnas paboma Ne 6 no meme «/[poono-payuonanvtole ypasHenus» 1
I'naBa 4. HepaBencrBa 204.
65 | UncinoBbie HEpaBEHCTBRA. 1
66 | CBolicTBa 4MCIOBBIX HEPABEHCTB. 1
67 | CnoxeHue YnCIOBBIX HEPABEHCTB. 1
68 | CnosxeHue YNCIOBBIX HEPABEHCTB 1
69 | YMHOKEHHE YUCIIOBBIX HEPABCHCTB 1
70 | YMHOXEHHE YHCTIOBBIX HEPABEHCTB. 1
71 | YMHOXEHHE YUCIIOBBIX HEPABCHCTB 1
72 | TlorpemrHoCTh ¥ TOYHOCTH MPUOIKEHHS 1
73 | Koumponsnas pavoma Ne7 no meme « ducnoevle nepaseHcmea u ux c6oucmeay 1
74 | TlepeceueHue 1 00beIMHEHHE MHOXKECTB 1
75 | YncaoBble NMPOMEKYTKHU. 1
76 | O0beIMHEeHNE U NTepeceYeHUE YUCIOBBIX TPOMEKYTKOB 1
77 | Pemenuie HepaBeHCTB C OJIHOM MEPEMEHHOM. 1
78 | PemieHne HepaBEeHCTB C OJHOM MEepeMEeHHOM. 1
79 | Pemenne HepaBEHCTB C OJHOM NMEepeMEHHOH. 1
80 | Pemenrie HepaBeHCTB C OJIHOM MEPEMEHHOM. 1
81 | Pemenue cucteM HEPABEHCTB C OJIHOM MEpeMEHHOM. 1
82 | Pemenne cricreM HEpaBEHCTB C OJTHOM MepeMEHHON 1
83 | Pemienne cucteM HEPaBEHCTB C OJIHOM MepeMeHHON 1
84 | Koumponvnasa paboma Ne8 no meme «Hepasencmea ¢ 00noit nepemennoiy. 1
I'naBa 5. CteneHb ¢ nejbIM OKa3aTesaeM. 8u.
85 | Omnpenenenue cTeneHH C 1ETIbIM OTPULIATEIbHBIM IIOKA3aTENIEM. 1
86 | [IlpumeHeHune onpeeNIeHNs CTETIEHH C IEJIBIM OTPHUIIATENBHBIM MTOKa3aTeIeM 1




Ne Tema ypoka Kou-Bo wacoB | /lara | Ilpumeyanue
87 | CBoiicTBa CTENEHH C IIETTBIM TOKA3aTEIIEM. 1
88 | IlpumeHeHNEe CBOMCTB CTEIICHU C IICJIBIM TTOKA3aTeIIeM. 1
89 | CraHgapTHBII BT YHCIIA. 1
90 | 3amuch ynciaa B CTAaHAAPTHOM BHJIC. 1
91 | Pemenne 3ama4 no TeMe «3anuch YMCia B CTAHAAPTHOM BHJIE) 1
92 | Konmponvuas paoboma Ne 9 no meme «Cmenens ¢ yeavim noKazameem. 1

Hrorosoe nosropenue (13 4)
93 | IloBTopenue. Panmonansueie qpodu. IlpeobpazoBaHme painoHaIbHBIX BRIPAKEHHUIH 1
94 | TloBropenue. PanmonanpHabie 1podu. [Ipeodpa3zoBanre parmoOHAIBHBIX BBIPAKEHUN 1
95 | IloBropenne. KBagparHbeie KOpHH 1
96 | [loBropenue. Pemnenne KkBagpaTHbIX ypaBHEHUN 1
97 | IloBTOpeHue. Pemenre HEpaBEHCTB ¢ OAHOM MEPEMEHHON U UX CHUCTEM 1
98 | IloBropenue. Perenne HEpaBEHCTB C OHOM MEPEMEHHON M UX CUCTEM 1
99 | UToroBasi KOHTPOJIbHAN padoTa 1
100 | IToBropenne. CTEneHb C LENBIM IMOKa3aTelIeM 1
101 | IToBTopenue. Pemenne TeKCTOBBIX 3a/1a4 10 Kypcy 8§ Kiacca. 1
102 | IMoBTopenue. Pemenne TeKCTOBBIX 3a/1a4 10 Kypcy 8 Kiacca. 1
9 kJ1acc

Ne Tema ypoka KoJu-Bo yacos Aara IIpumeyanue
IToBTOpeHHE 8
1 | Ilpeobpa3zoBaHue palmoOHAIBHBIX BbIPAXKEHHM 1
2 | IlpeoOpazoBaHue pallMOHAIbHBIX BEIPRKEHUI 1
3 | Pemenne kBagpaTHBIX yYpaBHEHHHA 1
4 | CremneHsb C IeNbIM MOKa3aTeaeM 1
5 | CremneHb C 1eJIbIM NOKa3aTeaeM 1
6 | Pemenue 1MHEHHBIX HEPABEHCTB 1
7 | Pemienne TMHEHHBIX HEPABEHCTB 1
8 | BxojHas KoHTpoJIbHAS paboTa 1
I'a. 1. Kpagparuunas pyHkuus 22
9 | ®ynknmsa. O6acTh onpeaesieHUs] U 00JIaCTh 3HAYCHHIA. 1




JlaTa

Ne Tema ypoka KoJu1-Bo yacos Mpumeyanue
10 | Haxoxxaenue o6sacTu onpeneaeHus 1 00JacT 3HaYeHUH (DYHKITNH. 1
11 | CoiicTBa QyHKIIHIA. 1
12 | CpoiicTBa (pyHKITUH.
13 | KBagpaTHblii TpEXUIEH U €r0 KOPHH 1
14 | BeigeneHue kBajpara ABy4iI€Ha U3 KBAAPAaTHOrO TPEXUWIEHA. 1
15 | Pa3znoxeHue KBaJpaTHOrO TpEXUeHa Ha MHOXKHTEIH. 1
16 | PaznoxeHue KBapaTHOTO TPEXUIEHA HA MHOKHTEIH. 1
17 | Konmponvnas paboma Ne 1 « @ynkuyuu u ux ceoiicmea. Keaopammuuiii mpéxunen u ezo 1

KOpHU».
18 | dynkims y=ax’, eé coiicTBa 1 rpaduK. 1
19 | Moctpoenue rpaduka GyHKIMM y=ax” 1
20 | Tpaduxu bysximit y=ax°+n un y=a(x-m)° 1
21 | Hoctpoenue rpabuxos GyHkumii y=ax“+n , y=a(x-m)° u y= a(x-m)+n. 1
22 | Hocrpoenue rpaduxos GyHKImil y=ax’+n , y=a(x-m)° u y= a(x-m)°+n. 1
23 | IlocTpoenue rpaduka KBaIpaTUuHON QPYHKINU. 1
24 | lloctpoenne rpaduka KBaapaTHIHONW QYHKIIUN 1
25 | [loctpoenue rpaduka KBaapaTUYHON (YHKIUU. 1
26 | dynkuus y=x" 1
27 | Oynkms y=x" 1
28 | Onpenenenue KOpHS N-Oi CTETIEHH U €r0 CBOWCTBA. 1
29 | Onpenenenne KOpHS N-Oi CTEIICHH U €r0 CBOWCTBA 1
30 | Konmponsuasn pavoma Ne 2 no meme «Keaopamuunan gpynkyus. Cmenennan Qynxkyus. 1

Kopenw n-i1 cmenenu ».

I'naBa Il. YpaBHeHus1 M HEPABEHCTBA C O/IHOM IePEeMEHHON» 16
31 | [lenoe ypaBHEHHUE U €TI0 KOPHH. 1
32 | Pemenne ypaBHEHUH CIIOCOOOM pa3JIOKEHHS HA MHOXKUTEIH. 1
33 | Pemenue ypaBHeHUH crioco60M pa3iokKeHUs: HA MHOKUTEIU 1
34 | Pemenne ypaBHEHHUH cr1ocOOOM pa3OKeHHs HA MHOKUTEIN 1
35 | Pemenue ypaBHeHU# crioco6OM 3aMeHbI TepeMEeHHON 1
36 | YpaBHEHUs1, IPUBOJMMBIE K KBAIPATHBIM YPaBHEHHSIM. 1
37 | bukBaspaTHbIe ypaBHEHHSL. 1




JlaTa

Ne Tema ypoka KoJu1-Bo yacos Mpumeyanue
38 | JIpoOHbIe paniMOHAILHBIE YPaBHECHHUSI.
39 | Ipo6HbIe paninoHAIbHBIE YPaBHEHHUSL. 1
40 | JIpoOHbIe pallMOHAIILHBIE YPaBHCHHUSI.
41 | Pemenue HepaBEHCTB BTOPO CTETIEHU, UCIOJB3Yys rpaduK KBaApaTHUHON (YHKIINH. 1
42 | Pemenne HepaBEHCTB BTOPOM CTETIEHH, UCIOJB3Yys rpad UK KBaApaTHUHON (HYHKIINH. 1
43 | Pemenne HEpaBEHCTB METOJIOM MHTEPBAJIOB. 1
44 | PenieHne HEPABEHCTB METO/I0M UHTEPBAJIOB 1
45 | PemieHne HEpaBEHCTB METOJIOM MHTEPBAJIOB. 1
46 | Konmponavnas pavoma Ne 3 no meme « Ypasnenus u HepaseHcmea ¢ 00HOU NePEeMEHHOIL) 1
I'nasa IIl. YpaBHeHHs U HEPABEHCTBA € ABYMS IIePEMEHHbIMH 17
47 | YpaBHEHUE C IByMsl IEPEMEHHBIMH U €ro rpadukK. 1
48 | Pemenne cucreM ypaBHEHUH rpadudeckuM criocoOOM. 1
49 | Penienue cucteM ypaBHEHHH rpaduuecKkuM crocobom. 1
50 | Pemenue cucrem ypaBHEHHI BTOPOW CTETICHH. 1
51 | Pemnienue cuctem ypaBHEHHI BTOPOH CTEIECHU. 1
52 | [IpuMeHeHue pa3InYHbIX CIIOCOO0B K PEICHUIO CUCTEM YPaBHEHU BTOPOH CTEIICHH. 1
Camocmosmenvras paboma
53 | Pemienune 3a1a4 ¢ TOMOIIBIO CHCTEM YPaBHEHUH BTOPOU CTETICHU 1
54 | PenieHue 3a7a4 ¢ HIOMOIIIbIO CHCTEM YPaBHEHUH BTOPOM CTENEHU 1
55 | Pemienue reoMeTpuyecKuX 3ajayu Mpu MOMOIIM CUCTEM YPaBHEHUH BTOPOH CTENEHH. 1
56 | Pemenue 3aa4 Ha pabOTy IPY TTOMOIIM CUCTEM YPaBHEHHI BTOPOU CTETICHH. 1
57 | Pemenue 3a7a4 Ha ABM)KEHHE ITPU MOMOILM CUCTEM YpaBHEHHH BTOPO CTENEHH. 1
58 | Pemenue 3a1a4 Ha CMeCH M CIUIaBBHI TIOMOIIIN CUCTEM YPaBHEHUH BTOPOH CTETICHN. 1
59 | HepaBeHcTBa ¢ ABYMS IEpEMEHHBIMH. 1
60 | HepaBeHcTBa ¢ AByMs IEpEMEHHBIMHU. 1
61 | Cucrembl HEPaBEHCTB C IByMs NIEPEMEHHBIMH. 1
62 | Cucrembl HEpaBEHCTB C JIByMs IEPEMEHHBIMH. 1
63 | Konmponvuas paboma Ned no meme « Ypasnenus u HepaseHcmea ¢ 06ymsa 1
nepemMeHHbIMUY.
I'nasa 1V. Apugpmemuueckan u zeomempuueckas npozpeccuu 15
64 | IlociaenoBaTeNbHOCTH. 1




JlaTa

Ne Tema ypoka KoJu1-Bo yacos Mpumeyanue
65 | Onpenenenne apudmerrndeckoit mporpeccuu. GopMyna n-ro WieHa. 1
66 | Haxoxxmenue n-ro 4ieHa apuMeTHIeCKON IPOrpeccr mno Gopmyiie 1
67 | HaxoxxneHue n-ro wieHa apuMeTHIeCKON MPOrpeccuu o Gopmyiie. 1
68 | ®opmyna CyMMBI N IEPBBIX WIEHOB apU(hMETHUECKOM MPOTPecCuu. 1
69 | HaxoxeHre CyMMBI N IEPBBIX WICHOB apudMeTHUECKOoM mporpeccuu. Tecm. 1
70 | O6o6maromuii ypok 1mo teme «ApudMeTndecKas mporpeccus. 1
71 | KonTpoabHasi padota NeS no teme «Apudmernyeckasi porpeccus» 1
72 | Onpenenenue reoMmeTpuueckoi mporpeccuu. @opmysa n-ro 4ieHa reOMeTpUIecKon 1
IPOTpPeCcCuu
73 | HaxoxxieHue n-ro ujeHa reoMeTpuieckon mporpeccuu no popmyine 1
74 | HaxoxxJ1leHue n-ro ujeHa reoMeTpuuecKoi nporpeccuu no ¢popmyie 1
75 | ®opmyna cyMMBbI N IEPBBIX WIEHOB F'€OMETPUUECKON IPOIPECCUH. 1
76 | Haxoxx/ieHue CyMMBbI N IEPBBIX YWICHOB FT€OMETPUUYECKON MPOTPECCHH. 1
77 | O6o6maronuit ypok 1o reme «I'eomeTpudeckasi mporpeccHsi» 1
78 | KouTpoabHasi padora Ne6 mo teme «I'eoMeTpuyecKkasi mporpeccus». 1
Hmozoeoe noesmopenue 24
79 | IIpeobpa3oBaHue BBIPAKEHHH, COASPIKALMX CTENICHHU C IIeJIbIM MOKa3aTeleM 1
80 | IIpeobpazoBaHue BBIpAKEHHH, COJEPKAITIX
81 | [IpeoOpa3oBaHne BRIpAKEHHIA, COACPIKALINX CTETICHH C IIETBIM TIOKa3aTeIeM 1 KBaIpaTHbIC
KOpHHU.
82 | Pemenue nensix u ApoOHO-PAITMOHATBHBIX YPaBHEHUH. 1
83 | 'paduueckoe penieHre ypaBHEHUH. 1
84 | Pemenue cuctem ypaBHEHHI cIT0COOaMU MOACTAHOBKH U CIIOKEHHUSI. 1
85 | Pemenue cucrem ypaBHEeHHUH cioco0aMy MOACTAHOBKU U CIIOKEHMSL.
86 | Pemenne kBagpaTHBIX HEPABEHCTB U MX CHCTEM. 1
87 | Pemenne xBagpaTHBIX HEPABEHCTB U MX CHCTEM.
88 | PemeHue kBaipaTHBIX HEPABEHCTB U X CHCTEM.
89 | Pemrenune 3a1a4 cCOCTaBICHUEM YPABHCHHSI. 1
90 | Pemrenue 3a/1a4 cOCTaBJICHUEM CHCTEMBI YPaBHEHU I 1
91 | Apudmerndeckas M reOMETpUIECKast IPOTPECCUU 1
92 | Apudmernueckas U reoMeTpUIeCcKas IpOrpeccuu 1




JlaTa

Ne Tema ypoka KoJu1-Bo yacos Mpumeyanue
93 | [IpuMeHeHre ypaBHEHUI M HEPABEHCTB MPU PEIICHUH 33]1a4 Ha MPOTPECCHH 1
94 | IlpuMeHeHue ypaBHEHHI U HEPABCHCTB MPH PEIICHUH 33]1a4 Ha IPOTPECCUU 1
95 | [TocTpoeHue rpamKOB U3yUYEHHBIX (PYHKITUH. 1
96 | IlocTpoenue rpadukoB U3y4eHHBIX (PYHKIHUN 1
97- | Hmozosas konmpoasHas paboma 2
98

99 | CocraBieHre ypaBHEHUS NPSMBIX M IapadoII MO 3aJaHHBIM YCIOBHSIM. 1
100 | CocTaBienue ypaBHEHUS NPSIMbIX U apadoJl MO 3aJaHHBIM YCIOBHUSIM. 1
101 | Pemienue 3aa4 Ha ABM)KCHUC 1
102 | Pemienue 3aay Ha paboty 1




YUYEBHO-METOJJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» AnreGpa, 7 knacc/ MakapsriueB FO.H., Munntok H.I'., Hemmkos K.W. u npyrue; nox penakuueit TemsikoBckoro C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBerienne»
» Anre6pa, 8 kmace/ Makapsrues F0.H., Munmiok H.I'., HemmkoB K.W. u apyrue; nox penakmueit TemskoBckoro C.A.,
AxunonepHoe obmectBo «M3narensctBo «IIpocBeiienne»
» AnreOpa, 9 knacc/ MakapsiueB FO.H., Munatok H.I'., HemikoB K.U. u npyrue; non pegakuueit TensikoBckoro C.A.,

AKI_[I/IOHepHOC O6IHGCTBO «I/I?;I[aTeJIBCTBO «HpOCBGIHeHI/Ie»

METOJINYECKHNE MATEPHAJIBI IJIS1 YUUTEJIA
Metoauyeckoe nocodbue kK npeaMeTHou JuHun yueOHukoB o anreope FO. H. Makapeiuera, H. I'. Munatok, K. 1.
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