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INOACHUTEJIBHASA 3AIINCKA

Anrebpa SIBISIETCS. OJHUM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: OHA 00ECIIEYMBAET U3yUCHUE IPYTUX TUCHUIUINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK M TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHME HEOOXOAUMO ISt
POAODKEHUS 00pa30BaHUs U B TOBCEAHEBHOM kU3HU. Pa3Butne y 00ydaromuxcs
HAYYHBIX TPEJCTABICHUNH O TMPOUCXOXKACHUM U CYIIHOCTH aireOpandecKux
abcTpakiuii, cnocobe OTpakeHUsI MAaTEMaTUIECKOW HAyKOH SIBICHUI U MPOLIECCOB
B NpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAYyYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
¥ KQ4eCTB MBIILJICHUS, HEOOXOIUMBIX /ISl aIalTallid B COBPEMEHHOM LU(POBOM
oOmecTtBe. M3ydyeHnue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHMBaTh, HAaXOJWUThb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBbIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOM JEMCTBHSI U BBIBOBI,
dopMmynupoBath yTBepkAeHU. OcBOeHUE Kypca anredpsl o0ecreunBaeT pa3BUTHe
JOTHYECKOTO MBIIUICHUSI OOYJaroIIMXCsA: OHM HCIHOJB3YIOT JACIYKTUBHBIE U
WHAYKTUBHBIE PACCYXJEHUs, 0000IIeHIEe W KOHKPETU3AINIO0, a0CTparupoBaHue u
aHasiornto.  OOyueHue  anrebpe  mpeAnojaraeT  3HAYUTENBHBIE  00BEM
CaMOCTOSITENIbHOM ~ JIEATENIbHOCTH  O0YyYaromuxcs, MO3TOMY CaMOCTOSITEIbHOE
peleHune 3aa4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA 00yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» Ajii OCHOBHOIO
o01ero o0pa3oBaHuss OCHOBHOE MECTO 3aHUMAIOT COAEPKATEITbHO-METOANYECKIE
auHUM: «Yucaa U BeIYMCIEHUS», «AJreOpandeckie BhIPaXKEHUs», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkium». Kaxaas u3 3THX coJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBACTCS Ha MPOTSHKEHUU TPEX JIET U3yUeHUsT Kypca, B3auMOJICHCTBYSI C
JPYTUMHU €ro JuHusMU. B Xone wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
IPUXOJIUTCS JIOTHUYECKH PacCy’AaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TUM B mporpaMMmy y4eOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEJICTABICHHbIE BO BCEX OCHOBHBIX pazienax
MaTeMaTH4YECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJECHUIO O0YYaIOIIUMUCS
OCHOB  YHUBEPCAJIBHOTO MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTO Kypca «AJredpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMA «UWcna ¥ BBIYHCICHUS» CIYXKHT OCHOBOW ISt
JaBHEUIIIETO M3y4YeHUs] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYaroIIMXCs
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi IOBCEAHEBHON
®KU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopasoBaHus



CBS3aHO C pAlMOHAIBHBIMU M UPPALUOHAIBHBIMH YHCIAMHU, (HOPMUPOBAHHEM
MPEACTABICHUN O JACHUCTBUTEIBHOM 4YHCIIE. 3aBEPUICHWE OCBOCHHSI YHCIIOBOU
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX areOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHUsS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Y OOYUAIOIIMXCS
MaTEeMaTUYEeCKOro armapara, HeoOXOAMMOTro Jii pEelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4yeOHBIH MaTepuana TPYIIUPYETCS BOKPYT
palMOHAIBHBIX BhIpaKEHUH. AJredpa JEMOHCTPUPYET 3HAUECHNE MATEMAaTUKH Kak
A3bIKa JUI TIOCTPOCHHSI MAaTEMaTHYECKUX MOJIEIEH, OIMCAHMS MPOLECCOB M
SBJIEHUN peanpbHOro Mupa. B 3amaunm oOydeHust anreOpe BXOAAT Takxke
JanbHeillee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JMJI1 OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJCHUE HaBbIKAMU
NEeAyKTUBHBIX paccyxaeHuil. [IpeoGpa3zoBaHne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxanue QyHKIMOHANBHO-Tpa(UIECKON JIMHUU HALEJIIEHO Ha MOJIyuYeHUe
OOy4YaroIIMMUCS 3HAHUN O (PYHKIMSIX KaK BaKHEMIIEH MaTeMaTHYECKON MOJIENH
JUTSL ONIMCAHUsS M UCCIIEAOBaHMS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u obmectBe. M3yueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCs
YMEHUS UCIIOIb30BaTh PA3JINYHbIE BBIPA3UTEIIbHBIE CPEACTBA A3bIKA MATEMATUKH —
CIIOBECHbIE, CHUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEACTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo yueOHOMYy TuIaHy B 7-9 Kkjaccax u3ydaercss Yy4eOHbIH Kypc
«Anrebpa», KOTOPbIM BKIIIOYACT CIEAYIOLIME OCHOBHBIE pa3/esibl COJCpPKAHUS:
«Yucna W BBIYUCIEHUA», «ANredpanyeckue BbIPAXKECHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3yuenue yueOHoro kypca «Anredpa» orBoautcs 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 yaca B Hezento).



COJEP)KXAHUE OBYUYEHUA
7 KUIIACC

Yuciia ¥ BIYMCICHUS

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEX0J OT OAHOW (POPMBI 3aIHUCH
npobeit k apyroi. [loHATHe palMOHANBHOTO YKCIA, 3alucCh, CpPaBHEHUE,
yOOPSAIOYUBAHUE  pAlMOHANBHBIX  4uceld. ApudmMerndeckue JEHUCTBUS C
palMOHAIBHBIMYA YMCIIamMu. PellieHne 3agad u3 peaibHOW NPaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb C HaTypallbHbIM I[IOKa3aTeJeM: OIpe/AesieHHne, MpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpEIEIeHUs], 3aUCh 0oNbIIMX yucen. [IpouenTsl, 3anuch
IPOLEHTOB B BHUJIE ApoOU U ApoOU B BHUJIE IPOLEHTOB. TpH OCHOBHBIE 3a7auu Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHNE TPU3HAKOB  JCIUMOCTH, PA3JIOKEHHE HA  MHOXKHUTEIU
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae mpsmMas U oOparHas
IIPOIIOPLIMOHAIIBHOCTH.

AJsiredOpanvecKue BbIPpAKEHUA

[IepemeHHBIE, YNCITOBOE 3HAYECHUE BBIPAKEHUS C IEPEMEHHOMU. JlomycThMbIe
3Ha4YeHUsA NepeMeHHbIX. [Ipencrasienue 3aBUCUMOCTH MEK1y BEJIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, TMpaBuUia NpeoOpa3oBaHUS CYMM U
MPOU3BEJECHUH, IPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS TOJOOHBIX ClIaraeMbIX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpHouwieHsl U MHOTOWIEHBI. CteneHb MHOTOwIeHa. CloXKeHue, BhIYUTAHHUE,
YMHOXXEHHE MHOTOWICHOB. DOpMyJbl COKpAIEHHOIO YMHOXKEHHMs: KBaApar
CyMMbl M KBaApaTr pasHocTu. PopMmyna pa3HOCTH KBaaparoB. PaznoxkeHue
MHOT'OYJIEHOB HA MHOKHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, NpaBuia MpeoOpa3oBaHUS YypaBHEHHUS,
PABHOCHJIBHOCTb YPAaBHEHUM.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIIO KOPHEH JIMHEHHOIO
YPaBHEHMs, pELICHHE JIMHEWHBIX YypaBHEHHU. COCTaBJIEHHWE YpPABHEHHU 110
YCJIOBHIO 337a4u. PeneHne TeKCTOBBIX 3a/1a4 C IIOMOILBIO YPABHEHUM.

JIuneiiHoe ypaBHEHHE C JIBYMs IEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JVMHEMHBIX YpaBHEHUW C JBYMs IEpEeMEHHbIMU. PermieHune cucrem ypaBHEHUU



ciocoO0oM MOACTaHOBKU. llpuMepsl pemieHus TEKCTOBBIX 3alad € IOMOIIBIO
CUCTEM YPAaBHECHH.

DyHKIUU

Koopaunara Touku Ha npssmout. Uucnosele mpomMexXyTKU. PaccTrosiHne Mexny
JBYMS TOUKaMU KOOPAUHATHOU MPSMOM.

[TpsimoyronbHas cucreMa koopauHat, ocu OX u Oy. AGcmucca U opAauHaTa
TOUYKH Ha KOOPJIMHATHOMN MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenue rpadukoB peanbHbiX 3aBucumoctedl. llonarue ¢ynkuuu. I'paduk
¢ynkuuu. CoiicTBa pyHkumil. JInnelinas pynkuus, e€ rpaduk. ['padux GyHkumn
y = |X|. I'padmyeckoe perieHue JTUHEHHBIX YPAaBHEHHH M CHUCTEM JIMHCHHBIX
YPaBHEHUM.

8 KIIACC

Yucaa v BBIYMCICHUA

KBanpatubiii kopeHp u3 uucia. [loHsTHe 00 UpPpaUMOHATIBLHOM YHUCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIbHBIX yucen. CBolcTBa apupMETHYECKUX
KBaJIPAaTHBIX KOPHEW U X MPUMEHEHHE K TPEOOPa30BaHUIO YHCIOBBIX BhIPAXKEHUI
Y BBIUHUCJIEHUSM. JIeHCTBUTEIIBHBIE YUCIIA.

CrerneHb ¢ LeabIM IMOKa3aTeneM U €€ cBoricTa. CTaHmapTHAs 3alKCh YNCIA.

AJsiredOpanvyecKue BbIPpAKeHUA

KBagpaTHblii  TpE€XuieH, pas3loKEHHE KBAJPAaTHOIO TPEXWIEHA HA
MHOKHUTEJIN.

AnreOpandeckas apoOb. OCHOBHOE CBOMCTBO anreOpandeckoi JpoOwu.
CrnoxeHve, BBIYUTAHHE, YMHOXEHHE, JeJCHHE alreOpandecKkux ApoOei.
PannonanbHbIie BhIpaXXEHHUS U UX TpeoOpa3oBaHue.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJapaTHOTO ypaBHEHUS.
Teopema Buera. Peuienue ypaBHEHHM, CBOIAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Tpocreiimue ApoOHO-palOHATIbHBIE YPABHEHUS.

['padrueckas mHTEepnperanrs ypaBHEHUN C IByMs EPEMEHHBIMU U CUCTEM
JVHEMHBIX YPAaBHEHUU C JABYMs I€peMEHHBIMU. lIpuMepsl pelieHus cucreMm
HEJIMHEMHBIX YPABHEHUH C IByMS IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4u alredpandeckum crocooom.

YuciioBble HEPABEHCTBA M MX CBOMCTBA. HEpaBEHCTBO ¢ OHON MEPEMEHHOM.
PaBHOCWJIBHOCTH HEPABEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.



DOyHKIMHA

[lonsatue ¢ynkuuun. OOnacTb omnpefeneHUss M MHOXECTBO 3HAYCHUI
¢ynxiun. CriocoObl 3a1anus QyHKIUHN.

I'paduk Pynkuuu. Yrenue cpoiictB (yHkuuun no e€ rpaduky. IIpumeps
rpaduKoB (PyHKIUI, OTPasKAIOUINX pealbHbIE MPOIECCHI.

OyHKIMY, ONUCHIBAIOIIKME TMPSMYI0 M OOpaTHYIO MPONOPIHOHATIHHBIC
3aBHCHMOCTH, HX rpaduxu. OyHkuun Y = X2, y = X3, y = VX, y=|x|. [padudeckoe
pEIICHUE YPABHEHUW U CUCTEM YPABHECHUMU.

9 KUIACC

Yucsia ¥ BBIYMCICHUS

PaunonanbpHble 4yKcia, UppalloOHAIbHBIE YHUCIIA, KOHEYHbIE U OECKOHEUYHBIE
JeCATUYHBIE APpoOU. MHOXKECTBO AEMCTBUTENBHBIX YUCEN, JECHCTBUTEIbHBIE YK CIIA
KaKk OECKOHEUHBbIE JAecATUYHbIe JpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
MEKly MHOKECTBOM JEUCTBUTEIBHBIX YACEN U KOOPAUHATHOMN IIPSAMOMU.

CpaBHEHHME JIE€MCTBUTENIbHBIX YHCEN, apU(PMETUYECKUE JEUCTBHS C
JNEWCTBUTEIBLHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKpYXAlOUIETO MHpA, JJIUTEIBHOCTh IPOLIECCOB B
OKPY’KaroIeM MHUpE.

[TpubnmxE€HHOE 3HaAUEHUE BEJIMYMHBI, TOYHOCTh NMpUOIMmKeHus. OKpyrieHue
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYMCIEHUN.

YpaBHeHHS U HEPABEHCTBA

JInnenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIMXCS K JUHEUHBIM.

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

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHne TEeKCTOBBIX 3ajay
aNredpandecKuM METOJIOM.

VYpaBHeHHe ¢ ABYyMs NEPEMEHHBIMU M ero rpaduk. Pemienue cucrem aByX
JIMHEMHBIX YPABHEHUH C IByMs [IEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOpPBIX JHUHEHHOEe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
MHTEPIIPETalNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4u alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

PemieHre JMHENHBIX HEPABEHCTB C OJHOM mIepeMeHHOoU. PemieHue cucrem
JVUHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBagpaTHele HeEpaBEeHCTBA.
['padmyeckas mHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.



DOyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. [lapabomna, KoopauHATHI
BEPIIMHBI TapadoJibl, 0OCb CAMMETPHUHU MTapadoIbl.

I'padukn byskmumit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |x| u ux
CBOMCTBA.

YucaoBble M0OCJI€A0BATEILHOCTH U MIPOTPECCUH

[loHaTHE YMCIIOBOM TMOCIEAOBATEIBLHOCTU. 3a/laHUE TOCJIEI0BATEIIBHOCTH
peKkyppeHTHO popMyoit u hopmysoi N-To wieHa.

Apudmernueckass U reoMmerpuieckas mnporpeccur. @opMynbl N-ro YieHa
apu(PpMETUIECKON U TeOMETPUUECKON MPOTrPECCUil, CYMMBI TIEPBBIX N UJICHOB.

N300pakeHre YICHOB apH(PMETUYECKOH MU TE€OMETPUYECKOM MpOorpeccuit
TOYKaMHU Ha KOOPAWHATHOM IIOCKOCTH. JIMHEWHBIN M SKCIIOHEHIUAIBHBIN POCT.
C1oHbIE NPOLICHTBHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA TIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKkTepU3yIOTC:

1) naTrpuoTHYecKOe BOCIMTAHME:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTHOKEHUSIM  POCCHUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHMKEHHUM B IPYIUX HayKax U MPUKIAAHbBIX chepax;

2) rpa:KIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
npaB, MPEJICTABICHUEM O MATEMaTUYECKUX OCHOBAX (YHKIHOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, ONPOCHI), TOTOBHOCTBIO K 00CYXIEHUIO ATHUECKUX MPOOJIEM, CBS3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHHUEM Ba)KHOCTH
MOPAJILHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBO€E BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCcTHE€ B PpEIIEHUM NPAKTUYECKUX 3aaad
MaTE€MaTU4YeCKOM HaNpaBJICHHOCTH, OCO3HAHMEM BAXKHOCTH MaTEMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEIHON MNpodeccrOHaIbHOM
NEeATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM MHANBUAYAIBHON TPAeKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CHIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTEeMaTUYeCKUX OOBEKTOB, 3ajady, pPEUIeHUH, pacCyX JACHUM, YMEHUIO BUIECTh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEICTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHs YENOBEKA, MPUPOJIbI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UelI0BEUYECKOi
NEATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA W 3HAYMMOCTH I Pa3BUTHS LIMBUIN3ALINU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaTeMaTUYECKOW KYJIbTYpOH KakK CpPEACTBOM



MO3HAHUS MHpA, OBJAJEHUEM IIPOCTCUINIMMHU HaBBIKAMU MCCIIEIOBATEIBLCKON
JIESITEIbHOCTH;

6) ¢usuveckoe BocnuTaHue, (POPMHMPOBAHHE KYJbTYPbI 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJIyYns:

TOTOBHOCTBIO TIPHUMEHATh MaTEMAaTHYECKUE 3HAHWUS B HHTEpPEcax CBOETrO
3I0POBbs, BEACHUS  3J0pOBOro  oOpa3a KU3HU  (3I0pOBOE  MHUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHUA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA peJICKCUM, MPU3HAHUEM CBOETO
MpaBa Ha OUIMOKY U TAKOTO e IpaBa JIPYyroro 4ejaoBeKa;

7) 3K0JI0rH4YecKoe BOCIIMTAHNE:

OpHMEHTAIIMEN HA MPUMEHEHHWE MaTEeMAaTHUYECKUX 3HAHUM MU pelICHUs 3aja4
B 00JIaCTH COXPAHHOCTH OKPYXAIOIIEeH cpenbl, IIaHUPOBAHUS TIOCTYNKOB U
OIICHKM HMX BO3MOXHBIX TOCIEACTBUM MJII OKpPYXaOIIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOIeM U IyTeH UX PEIICHUS,

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COLMAJIBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHUSAX HEOINPEIEIEHHOCTHU, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPaAKTUUYECKYIO JIEATEIbHOCTh, B TOM UHCIIC
YMEHHE YYUTHCS Yy JPYTUX JIIOJICH, MPUOOpETaTh B COBMECTHOHN AEATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3 OTBITA JPYTHX;

HEOOXOJUMOCThIO B ()OPMUPOBAHMM HOBBIX 3HAHWH, B TOM 4YHUCJE
dbopMyIUpOBaTh WJEH, 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, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIONIUNH KOHTPMEp, KOPPEKTHUPOBATh
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
MOCJICACTBUS, (OPMHPOBATH OIIBIT.

METAIIPEJAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE y4eOHbIE 1eiCTBUA

ba3zoBble JJornueckue aAelcTBUA:

e BBIABJIATH U XapaKTEPHU30BaATh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHSATUN, OTHOLIEHWH MEXIY MOHATUIMH, (POPMYIHPOBATH
OTpEJICICHUs] ~ MOHSATWUW, YCTAHABIMBATh CYIIECTBCHHBIA  MPHU3HAK
Kiaccu(ukany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MPOBOJIUMOTO aHAIHN3A;
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BOCIIPUHUMATh, (OPMYJIUPOBaTH M  NPEOOpPa3OBBIBATh  CYXKICHUSA:
YTBEPAUTEIIbHbIE W OTpULIATENbHbIC, €AMHUYHbIC, YaCTHbIE U oOOIIue,
YCIIOBHBIE;

BBISIBIIATH ~ MAaTEMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeursi B (akTax, MaHHBIX, HAOMIOACHUSX U YTBEPKICHUSX,
npemjiaraTh ~ KpUTEpUM Ui  BBISIBJICHUS  3aKOHOMEpPHOCTEH U
IIPOTUBOPEYNH;

JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKITIOUCHHH, YMO3aKITFOUCHHH 110 aHAJIOTHH;
paz0OupaTh 10Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPXKICHUN (TIPSIMbIE U OT
MPOTUBHOTO), MPOBOJAUTH CAMOCTOSITEIBHO HECIIOKHBIEC JI0KA3aTEIbCTBA
MaTeMaTH4ecKnX (aKkTOB, BHICTpaWBaTh AapPTYMEHTAIMIO, IPHUBOIUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHNUS;
BBIOMpATh Croco0 perieHus yuyeOHoW 3agauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIIEHUs, BBIOUpPATh HaMOOJEe TMOAXOIANMN ¢ y4ETOM
CaMOCTOATENILHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

WCITOJI30BaTh BOMPOCHI KaK MCCIIEIOBATEILCKHA WHCTPYMEHT ITO3HAHMSI,
dbopmyapoBaTh BOMPOCH], (UKCHPYIOUIME MPOTHBOPEUYUE, MPOOIeMy,
CaMOCTOSITeJTbHO yCTaHaBJIIMBaTh HCKOMOE U JaHHOE, (OPMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAI0, MHCHHE;

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJIICHHOMY IIJIaHY HECIOKHBIH
OKCIIEPUMEHT,  HEOOJIBIIOE  HWCCIACAOBAaHWE  TI0  YCTAHOBJIICHHUIO
OCOOEGHHOCTEM MaTEeMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOIEHUS, WCCIASAOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOIECCa, a TAKXKE BBIABUTATH
MIPEATOJIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBJISAITh HEJOCTATOYHOCTh M H30BITOUHOCTh WH(MOpPMAIUHU, IaHHBIX,
HEOOXOUMBIX JIJIsl peLIeHHs 3a1a4u;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U OPM IIPEICTABIICHUS,

BbIOMpATh (opMy TMpeACTaBiIeHUS HHPOpMAMKM M WILIIOCTPUPOBATH
pellaeMble 3aJaud CXEMaMM, JAMarpaMMaMiu, HWHOM rpadukoid U uX
KOMOMHAIIMSIMHU;
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OLICHHUBATDH HaI[é)KHOCTL I/IH(I)OpMaHI/IH II0 KPUTCPpUAM, IIPCIJIOKCHHBIM
YUHUTCIIEM UJIN C(bOpMYJ'II/IPOBaHHI)IM CaMOCTOATCIIBHO.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁHble HeﬁCTBHﬂ:

BOCIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU U HEJIIMH OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh IMOSICHEHUS IO
XOJIy pelIeHus 3aja4l, KOMMEHTHPOBATh MOJIYYCHHBIN pe3yIbTaT;

B X0/ OOCY>KJIECHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAICIEHHBIC HA TMIOMCK
pELICHUs, COIOCTABIATh CBOM CYXIEHUS C CYXICHUSMHU JIPYTUX
YYaCTHUKOB JHaJiora, oOHapyXUBaTh PA3JIMYME U CXOJCTBO MO3MUIIMM, B
KOPPEKTHOU GopMme (hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
OPEJICTaBISITh  PE3yJNbTaThl  pEHIeHHA  3aJadd,  OKCICPUMEHTA,
UCCIIEIOBaHMsI,  IMPOEKTa,  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C yU4ETOM 3a/1a4 MPE3eHTAUN U 0OCOOEHHOCTEN ay TUTOPHH;
NOHMMAaTh W HCHOJb30BaTh  NPEUMYILIECTBA  KOMAaHIHOM U
WHANBUAYAIbHON paboThl NpU pPEIIeHUH YYEOHBIX MaTeMaTHYEeCKHX
3a/ay;

IPUHUMATH LEJIb COBMECTHON AESITENbHOCTH, TUIAHUPOBATh OPraHU3aIUI0
COBMECTHOI paboThl, pacupelessTb BHABI PadOT, JOroBapuUBaThCA,
o0CyXaTh MPOLIECC U pe3ysbTaT paboThl, 0000IaTh MHEHUS] HECKOJIBKUX
JIIOJICH;

y4yacTBOBaTh B TpPyHIoBbIX (opmax pabotsl (0OCykaeHus, oOMeH
MHEHUSIMH, MO3TOBBI€ IITYPMbl U JpYTUE), BBINOJHATH CBOK 4YacTb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMHU WIEHAMU KOMaH/Ibl,
OLICHWBATh KadeCTBO CBOETO BKJIaJa B OOIIUN TMPOAYKT MO KPUTEPHUSM,
c(opMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJbHbIEe YUeOHbIe 1eliCTBUS
Camoopranuzanus:

CaMOCTOATEJIHO COCTAaBJIAThH IUIaH, AJITOPUTM PELICHUs 33aJa4d (MU €ro
4acTh), BBIOUpaATh CIOCOO peleHUs: ¢ YYETOM UMEIOIIUXCS PECypcoB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTUPOBATH
BapUaAHTHI PEIICHUN C Y4ETOM HOBOW WH(MOPMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIQJIETh CHOCOOAMHM  CaMOMPOBEPKH, CaMOKOHTPOJIA Tpolecca u
pe3yibTaTa pelieH!us MaTeMaTHYeCKON 3a/1a4u;
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e TMPEIBUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PEIICHUU
3a7laul, BHOCUTb KOPPEKTHUBBI B JIESITEJIBHOCTh HA OCHOBE HOBBIX
0OCTOATENIHCTB, HAWECHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;

e OLEHUBATH COOTBETCTBUE pe3yjbTaTa JIEATEIbHOCTH IOCTABJIECHHON LEIU
U YCJIOBHSIM, OOBSCHATh MPUYUHBI JOCTHKEHUS WU HEJIOCTHOXKCHUS 1LIETH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

K xoHiy oOyuenuss B 7 KkJjacce OOydYarolmMiiCs TMOJYYUT CIIECAYIOIINUE
IPEIMETHBIE PE3YJIbTATHI:

Yuciaa v BBIYMCICHUA

BoinonHsTh, codyeTass YCTHbIE M NHChbMEHHBIE NPUEMBI, apuPMETHUECKUE
JEUCTBUS C pallMOHATIBLHBIMU YUCIIaMU.

HaxoauTh 3HauYeHUsI YUCJIOBBIX BBIPAKECHUHN, MPUMEHSITH Pa3zHOOOpa3HbIC
crocoObl ¥ MPUEMBI BBIYUCIICHUS 3HAYEHUN JAPOOHBIX BBIPAXKEHUN, COACPIKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIC IPOOH.

[lepexomuTh OoT 0AHON (HOPMBI 3alMKMCH YUCEd K APYyroM (mpeoOpa3oBbIBAThH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YAaCTHOCTU B O€CKOHEUHYIO JECATUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAAOUYNBATH PALlMOHAIIbHBIC YUCIIA.

OKpyIJsTh Ynca.

BBINONHATE TPUKUAKY U OLEHKY pE3yJIbTaTa BBIUUCICHUN, OLIEHKY 3HAYEHUN
YUCJIOBBIX BBIp@KCHUM. BBIMONHATE AEHUCTBUS CO CTENEHSMHU C HATypajlbHBIMU
MOKa3aTeJISIMH.

[IpuMeHATh  NpPU3HAKK  ACIUMOCTH,  pPa3jioKEHUE Ha  MHOXHUTEIH
HaTypaJbHBIX YUCET.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3a7a4M, CBS3aHHBIC C OTHOIICHUEM
BEJIMYMH, MPOMOPIMOHAIBHOCTBIO BEJIMYMUH, TPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl PELMICHUA 3aJ1a4 C YYETOM OTPAHUYCHUU, CBA3AHHBIX CO CBOWCTBAMHU
paccMaTpUBAEMbIX 0ObEKTOB.

AsredpanyecKue BbIPAKEHUSA

Hcnonb3oBaTh anreOpandyeckyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, NPUMEHSTh
e€ B Ipoliecce OCBOCHUS y4eOHOro MaTepuarna.

Haxonuth 3HaueHUs: OyKBEHHBIX BBIPAKCHWM TPHU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BeimonHsITh  TpeoOpa3oBaHUS  IEJIOTO  BBIP@KEHUS B MHOTOYJIEH
MPUBEIACHUEM TTOJIOOHBIX CIAra€MbIX, PACKPHITUEM CKOOOK.
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BBINIONIHATE YyMHOKEHHE OJHOWIEHA HA MHOTOWIEH M MHOTOWICHAa Ha
MHOTOYJIEH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBajipaTa pa3HOCTH.

OCyIIECTBIATh PA3JIOKEHUE MHOTOWICHOB HA MHOMKUTEIM C IOMOILIBIO
BBIHECEHUSI 3a CKOOKM OOILIEro MHOXWTENSA, TIPYNIUPOBKH  CIAraeMbIX,
IpUMEHEHUs (HOPMYJI COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3oBaHKsl MHOTOUWIEHOB JUIsSl PELIEHHs PA3IMYHBIX 3aj]a4
U3 MAaTEMAaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypPaJIbHBIMU IOKA3aTEISIMU IS
npeoOpa3oBaHUsl BRIPAKECHUIA.

YpaBHeHUS U HEPABEHCTBA

PemaTte nHHENHBIE ypaBHEHUS C OJHOM NEPEMEHHON, NPUMEHSS IIpaBuia
nepexoaa OT UCXOJHOI0 YPAaBHEHHS K paBHOCWIBHOMY eMy. IIpoBepsTsh, sBiseTcs
JIM YUCIIO KOPHEM YPABHEHUS.

[TpumeHsTh rpaduuecKkre METObI IPU PEILIEHUH JIMHEWHBIX YPAaBHEHUNA U UX
CUCTEM.

[TonGupare mnpumepbl Map 4YHUCEN, SBIAIOIIMXCS pPEIIEHUEM JUHEHHOro
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTU TpaUK JHUHEWHOIO YpaBHEHHUS C
JIBYMsI TIEPEMEHHBIMH, MOJIb3YSACh TIpaduKOM, MPUBOJIUTH TNPUMEPHI PEIICHUS
YpaBHEHUS.

PemaTe cucteMbl 1ByX JIMHEWMHBIX YPaBHEHUI C IBYMS IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnsiTh M pellaTh JIMHEWHOE YPaBHEHHWE WIH CHUCTEMY JIMHEHHBIX
YPaBHEHUH IO YCJIOBHUIO 3aJayd, WHTEPHPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥ NIOJIyYEeHHBIN Pe3yJIbTar.

DyHKIUU

N300pakath HA KOOPAUHATHOW MPSAMOI TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KH, NHTEPBAJIbL, 3aAlMCHIBATh YHCIOBBIE IPOMEKYTKH Ha
anre0pandecKoM SI3bIKE.

OTtMmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH I10 33JaHHBIM KOOpAMHATaM,
CTpOuTh rpaduky TMHENHBIX GyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUUNA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BPEMs, PACCTOSHME, LI€HA, KOJWYECTBO, CTOMMOCTb,
MIPOU3BOUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonutb 3HaueHne PyHKIIMU MO 3HAUCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cnocod MpeACTaBICHHS W aHalW3a MHMOpManuy,
U3BJIEKATh U UHTEPIPETUPOBATh MHPOPMALUIO U3 TPa(UKOB peaIbHBIX IPOLECCOB
Y 3aBUCUMOCTEH.
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K xoniy oOyuenus B 8 kiacce oOydarOmIMiiCsS TOJYYHMT CIEIYIOIIHNE
MIPEAMETHBIE PE3YIBTATHI:

Yuciaa v BIYMCICHUSA

Hcnonb30BaTh HavalbHBIE MPEACTABICHUS O MHOXECTBE JCHCTBUTEIIBHBIX
YuCeJ JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYUCICHUH, U300paxkaTh EUCTBUTEIbHbBIC
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

[IpumensaTy moOHATHE apUPMETUYECKOTO KBAJPATHOTO KOPHS, HAXOIWTH
KBaJ[paTHbIE KOPHHU, UCIOJIb3YSl MPU HEOOXOJIUMOCTH KaJbKYJATOP, BBIOIHATH
npeoOpa3oBaHus BBIPAKEHUN, COAEPKAIIUX KBAJAPATHBIE KOPHHU, HCIONb3YS
CBOWCTBA KOPHEH.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEI C MOMOIIBIO JAECATUYHBIX
npoOeit u creneneit yucna 10.

AJuiredOpanyecKue BbIPpaKEeHUA

[IpuMeHATP NOHATHE CTENEHW C LEeIbIM II0KAa3aTelieM, BBIIOJHATH
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBITIONHATE TOXKIECTBEHHBIE MPEOOpPa30BaHUs PAMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBUJI ACHCTBUI HaJ MHOTOYJIEHAMH U alNreOpandyecKuMu ApoOsIMHU.

PackiianpiBaTh KBaApATHBIN TPEXWIEH HA MHOKUTEIH.

[TpumensTh mpeodpa3oBaHus BEIPAKEHUM JIs pEIICHUS PA3IMYHBIX 3a/1a4 U3
MAaTEMATUKH, CMEXKHBIX IIPEIMETOB, U3 PEATILHOU MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pemate nuHENHBIE, KBaJpaTHbIE YPABHEHHS U PALUOHAIBHBIE YpaBHEHUA,
CBOJISIIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C JIByMS IEPEMEHHBIMU.

[IpoBOANTE MPOCTEUIINE UCCIENOBAHUS YPABHEHUN U CUCTEM YPaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/IcTaBleHni (YCTaHaBIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PEIICHMS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

[lepexoauTth OT crmoBecHOW (GOPMYIHPOBKH 3amadul K €€ anreOpandeckoit
MOJIEJIA C TIOMOIIBK) COCTABJICHUS YPAaBHECHUS WM CHUCTEMBl YpPaBHCHMU,
VHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4U MOJYYEHHbBIA PE3yJIbTAaT.

[IpuMEHATH, CBOWMCTBA YMCJIOBBIX HEPABEHCTB [JI1 CPABHEHUSA, OLICHKH,
pemaTh JUHEMHBIE HEPABEHCTBA C OJHOM INEPEMEHHOM W MX CHUCTEMBI, JABaTh
rpauyuecKy0 WUTIOCTPAIUI0 MHOXKECTBA pEIICHUH HEPaBEHCTBA, CHCTEMbI
HEPABEHCTB.

DyHKIMHA

[ToHrMaTh W HUCTOJB30BaTh (PYHKIIMOHAIBHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYEHMsI), ONpEACNATh 3HaUYeHHE (YHKUUU O 3HAYEHUIO
apryMeHTa, OIpeIessITh CBOMCTBA QYHKIUH 10 €€ TpaduKy.
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CtpouTts rpaduKu 2IeMEeHTapHBIX PYHKINNA BUA:

y = kiX, y = X2, y = X3,y = [X|, Y = VX, OIHCBIBaTh CBOWCTBA UHCIOBO
dbyukiuu 1o e€ rpaduxy.

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi MOJYYUT CIIECAYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Yucaa v BIYMCICHUA

CpaBHUBATH U YNIOPSAAOUYUBATH PALIMOHAIIBHBIE U HPPALMOHAIIBHBIC YUCJIA.

Bemonusate apudmernyeckue ACHCTBHS C  pallMOHAIBHBIMH  YHCIAMH,
coueras YCTHbIE W TMCbMEHHBIE MPUEMBI, BBINOJHATH BBIYHUCICHUS C
UPpaLMOHAIBHBIMH YUCIIaAMHU.

HaxonnuTe 3Ha4YeHMsI CTENEHEW C M[eJbIMU IOKa3aTelsIMA W KOpHEH,
BBIYHCIIATh 3HAUECHHS YHCITOBBIX BBIPAXKEHHM.

OKpyrasiTe JEHCTBUTENBHBIE YHCIA, BBIIOJHIATh HPUKUIAKY pPE3yJIbTaTa
BBIYHCIICHUH, OLICHKY YUCIIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

PemaTte nuHENHBIE W KBaJpaTHbIE YPaBHEHHUs, YPaBHEHUS, CBOJSIIMECS K
HUM, IPOCTENIINE TPOOHO-PAIIMOHAIIBHBIE YPABHEHHS.

Pemate cucrtemsl NByX JIMHEWHBIX YPAaBHEHUU C JABYMS IEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHHUM, B KOTOPBIX OJJHO YPABHEHUE HE SBISAETCS JTUHEHHBIM.

Pemarp TekcTOBBIE 3aauM  aireOpauvyeckuM CHocoOOM ¢ MOMOIIBIO
COCTABJICHHSI YPaBHEHUS UM CUCTEMBI IBYX YPABHEHUN C IBYMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIIEIOBAHUS YPABHEHUM U CUCTEM YPAaBHEHWU, B
TOM YHUCJIE C TPUMEHEHUEM TpadUyuecKuX NpeICTaBIeHU (YCTaHABIMBATh, UMEET
JU YpaBHEHWE WM CUCTEMAa YPABHEHUM PELICHUs, €CIM HMEET, TO CKOJIbKO, U
npoyee).

PemaTe nuHElHbIE HEpPaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300paXkaTh
pElIeHre HEPaBEHCTB HAa YMCIIOBOM MPSIMOM, 3aUCHIBATh PEIICHHUE C MOMOIIbIO
CUMBOJIOB.

Pemate cucTeMBbl JMHEHHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOIME KBaJpaTHOE HEPaBEHCTBO, H300pa)xkaThb pEIICHHE CHUCTEMbI
HEPaBEHCTB Ha YMCJIOBOM MPSIMOM, 3alIUCHIBATh PEILICHHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPHU PEILICHUU PA3IUYHbBIX 3a7a4.

DOyHKIUU

Pacnio3naBaTh (yHKUMHM HM3y4eHHBIX BUIOB. [loKka3biBaThb CXeMaTHYECKH

pacIoyio’KeHNe Ha KOOPAMHATHON TIOCKOCTH rpadukoB GyHKIMi Buga: y = KX, y
=kx+b y=kix, y=ax2 + bx + ¢,y =x3,y = VX, y = |x|, B 3aBucHMOCTH OT

3HauYeHUN KOA(DPUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.
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Crpouth U H300paXkaTh CXEMATUYECKU IpaUKH KBaJIpaTUYHBIX (DYHKLUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUM 110 UX TpaduKaM.

Pacnio3naBaTh kBapaTuuHy0 QYHKIUIO 1O (HopMyIe, MPUBOIUTE MTPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Yucii0BbIe MOCTEA0BATEILHOCTH H IPOrPECCHU

Pacno3sHaBaTh apu(METHUECKYI0 U TE€OMETPUYECKYIO IPOTPECCHU IpU
pa3HbIX CrIOcO0ax 3aaHus.

BbINONMHATE  BBIUMCIACHHS C UCHOJB30BaHUEM (opMyn N-ro  4jeHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOrpeccuil, CyMMbI IEPBBIX N YJIEHOB.

N300paxaTh YIEHbI IOCIEIOBAaTEILHOCTY TOYKAMU Ha KOOPAWHATHOU
IJIOCKOCTH.

Pemate 3amaun, CBS3aHHBIE C YHMCIOBBIMHU IOCJIEIOBATEIBLHOCTSIMU, B TOM
YHUCJIE 33/1a4M U3 PEAIbHOM >KM3HU (C MCIOJIb30BAHUEM KAJBKYJIATOPA, HU(POBBIX
TEXHOJIOTUH).
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TEMATHYECKOE IINTAHUPOBAHUE
7 KUIIACC

HaumeHoBaHue pa3iesioB U TeM

KoauuecTBO 4acoB

Ne i/ KonTpoabubie
NPOrpaMMsbl Bcero
padoTsbI
1 Uucna u Beruncienus. PanmonanbHbie o5 5
qucrna
2 Anrebpandeckue BoIpaKeHUS 27 1
3 YpaBHCHHS 1 HEPABCHCTBA 20 1
4 Koopaunats! u rpapuku. OyHkunu 24 1
5 [ToBTOpEeHME M 00600IIEHUE 6 1
OBILIEE KOJIMYECTBO YACOB I10 102 5

I[TPOTPAMME
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8 KVIACC

HaumeHoBaHue pa3iesioB M TeM

KoauuecTBO 4acoB

Ne i/ KonTpoabubie
NMPOrpamMMbl Bcero
padoThI
1 Uwucna u Beruucinenus. KBagpaTHeie KOpHU 15
5 Yucna u Berarciaenus. CTeneHp ¢ 1eiIbiM 7
MoKa3aresieM
3 AnreOpanueckre BbIpaXKeHUSI. 5 1
KBagpartsslii TpEXuineH
4 AnrebpanyecKue BhIPAKECHHUS. 15 1
Anrebpanyeckas 1po0b
5 YpaBHeHus u HepaBeHCTBA. KBagpaTHbie 15 1
YpaBHEHHS
6 VYpaBHeHus 1 HepaBeHCTBAa. CUCTEMBI 13
YpaBHEHUU
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1
8 Oynkiuu. OCHOBHBIE TTOHATHUS 5
Oynkiun. Yucnossle GyHKINN 9
10 [ToBTOpeHME M 00600IIEHNE 6 1
OBILIEE KOJIMYECTBO YACOB I1O0 102 5

I[TPOTPAMME




19

9 KVIACC

HaumeHoBaHue pa3/iesioB U TeM

KoauuecTBO 4acoB

Ne i/ KonTpoabubie
MPOrpaMmmbl Bcero
padoThI
1 Uucna u Beruncienus. JlelicTBUTENbHEBIC 9
qucia
5 VYpaBHEHUS 1 HEPABEHCTBA. Y PaBHEHUS C 14 1
OJHOI epeMEHHOM
3 YPaBHeHI/IfI 1 HepaBeHCTBA. CUCTEMBI 14 1
ypaBHEHUU
YpaBHeHus 1 HepaBeHCTBa. HepaBeHCTBa 16
5 DOyHKIHUH 16
6 YUCIIOBBIE MTOCIEN0BATEIBHOCTH 15
7 HOBTOPCHI/IG, 00001eHNe, CUCTEeMATH3AITIS 18 1
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6
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HOYPOYHOE IINTAHUPOBAHHUE
7 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KonTposbHbie

Bcero
padoThI

JlaTa
H3y4yeHust

[TonsiTHE palMOHAIBHOTO YUCTIA.
Apudmernueckne ISHCTBHS C
panroHanbHBIMU yuciamu. [IpusHaku
IETUMOCTH, PA3I0KEHUS Ha
MHOHUTEIH HATYPaJIbHBIX YHCENT

CpaBHeHue, ynopsi04MBaHue
panroHaNmbHBIX yrcen. Pemenue
OCHOBHBIX 3a7[a4 Ha APOOH, MPOLIEHTHI
U3 peaJbHOM NPAKTUKH

YucrnoBele U anredpanyeckue
BbIpakeHUs1. CpaBHEHHUE,
YIOPSAA0OYMBAHUE PALlMOHATIBHBIX
qHCe.

bykBeHHBIE BBIpa)KECHHUS.
IIpeoOpa3oBanue OyKBEHHBIX
BBIPAKEHUI, pacCKpbITUE CKOOOK U
MIPUBEICHNE NTOIOOHBIX CIIaraeMbIX.
DopMytbl

Bxonnas KOHTPOJIbHAasA pa60Ta

Y10 Takoe MaTeMaTUYECKUH A3BIK.

[Tepemennsble. JlonycTrmble 3HAYEHUS
MEPEMEHHBIX

Yrto Takoe MaTeMaTH4eCKasi MOJIEIb.

10

Yro Takoe MaTeMaTHuecKast MOACIb.

VYpaBHeHHe, IpaBuiIa IpeoOpa3oBaHUs
YpaBHEHUS, PABHOCWJIBHOCTD
ypaBHEHUU

11

JIuHeitHOe ypaBHEHUE C OJJHOU
MIEPEMEHHOM, PEIIEHUE JTUMHEUHBIX
ypaBHEHUU

12

JIuHeitHOe ypaBHEHUE C OJJHOU
MEPEMEHHOM, PEIICHUE JTUHEUHBIX
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ypaBHeHul. Pemenne 3anay ¢
IIOMOILIBIO YPAaBHEHUHN

13 Koopaunara Touku Ha npsiMoit

14 YucnoBble IPOMEKYTKH.
Koopaunarnas npsmasi.

15 KonTponbHas pabota mo Teme
"Anredpanyeckue BbIpaxKeHus "

16 [IpsimoyrosibHas cucTeMa KoopIuHatT
Ha MJIOCKOCTH

17 [IpsimoyronbHasi cucreMa KOOpAUHAT
Ha IUIOCKOCTH

18 JInHeHoe ypaBHEHHE C IBYMS
MEPEMEHHBIMH U €T0 rpaduk

19 JluneliHoe ypaBHEHUE C IBYMs
NEPEMEHHBIMU U €ro rpaduk
[Tonsarue gpynkuu. CoiicTa

20 ¢bynkuuit. I'paduk pyHKIHN.
Jluneitnas pynkuus u ee rpadux.

21 [Toctpoenue rpaduka TuHETHON
byHKIMHA
ITpumeps! rpaduKoB, 3a1aHHBIX

22 ¢dopmynamu. Urenue rpaduxon
peanbHBIX 3aBUCUMOCTEH

23 Jluneiinas yHkus y=kx.

24 B3anmMHuoe pacnonoxxenue rpadukoB
JUHENHBIX PYHKINH.

25 KonrtponbHas pabora no Teme
"Koopaunats! u rpadpuku. Oynxmun”

26 CucreMa IByX JTMHEWHBIX YPABHEHUH C
JBYMSI TIEPEMEHHBIMA

27 CucreMa IByX JTMHEWHBIX YPABHEHHUH C
JBYMSI TIEPEMEHHBIMA

)8 Pemienue cuctem ypaBHEHHI METOZ0OM
MOJICTAHOBKHU

29 Pemenue cucrem ypaBHEHHU METOIOM
MOJICTAHOBKHU

30 Pemienue cuctem ypaBHEHHI METOI0M
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MOICTAHOBKH

31 Pemenue cucrem ypaBHEHU METOI0M 1
anredpanvdeckoro CIOKEHUs

39 Pemenne cucreM ypaBHEHUN METOIOM 1
aredpanvecKoro CIOKEHUs

33 Pemenne cucreM ypaBHEHUN METOIOM 1
aredpanvecKkoro CIOKEeHUs

34 Pemenue 3a1a4 ¢ oMoIIBIO CUCTEM 1
YpaBHEHUU ypaBHEHUN
CucreMbl IBYX JIMHEWHBIX YPAaBHEHUH C

35 JBYMSI IEPEMEHHBIMH KaK 1
MaTeMaTHYeCKHE MOJIETN PealbHBIX
CUTyaLuil.
CucreMsl IBYX JIMHEWHBIX YPAaBHEHUH C

36 JBYMSI IEPEMEHHBIMH KaK 1
MaTeMaTUYeCKUE MOJICTH PEeaTbHBIX
CUTYaLuil.
CucreMsl IBYX JIMHEWHBIX YPAaBHEHUH C

37 JBYMS IEPEMEHHBIMH KaK 1
MaTeMaTUYeCKUE MOJIETTH PEeaTbHBIX
CUTYyalUi.

38 KonTponbhas pabota no teme 1
"JIuneiiHble ypaBHEHUS"

39 CreneHsb ¢ HaTYpaJIbHBIM [TOKA3aTEIEM

40 TaGnuiia OCHOBHBIX CTETICHEH.

41 CBoiicTBa CTENEHU C HATYPaJIbHBIM 1
MOKa3aTelemM

42 [Tonstue ognowneHa. CTaHapTHBIN 1
BH/JI OJJHOUJICHA.

43 CBolicTBa CTENEHU C HATYPAJIbHBIM 1
MOKa3aTeaemM

44 YMHOXEHUE U JIeJIEHUE CTENEHEN ¢ 1
OJIMHAKOBBIMU MOKA3aTEISIMH.

45 CreneHb ¢ HaTypaJbHBIM MOKa3aTeIeM 1

46 CnoxeHue ¥ BBIUUTAaHUE OJHOUYJICHOB. 1

47 Ciro’keH1e 1 BEIYUTaHHE OJHOYICHOB. 1

48 YMHOXeEHUE 0JIHOWICHOB. Bo3Benenue 1
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OJHOWJIECHA B HATYPAJIbHYIO CTCIICHb.

VYMHOXeHNE 0qHOWIEHOB. Bo3Benenue

49 OJIHOWICHA B HATYPAJIbHYIO CTCTICHb. 1

50 Jlenenue oJHOYWICHA HA OJTHOYICH.

51 JleneHnre ogHOWICHA HA OJHOYICH.
KonrponsHas pabora o Teme

52 "Onuowrensl. Oniepanuu Hajl 1
onHowileHamMu"

53 MHOTrO4JICHBI 1

54 Ciio’)keH1e ¥ BBIYMTaHUE MHOTOUYJICHOB 1

55 Cl10)keHHe ¥ BBIYMTAaHUE MHOTOUYJICHOB 1

56 VYMHOXXEHIEe MHOTOWIEHa Ha OQHOYWIEH 1

o7 YMHOKEHNE MHOTOWICHA Ha OJTHOYJIEH. 1

58 YMHOXEHHUE MHOTOYJICHA Ha 1
MHOT'OYJICH.

59 YMHOXEHHUE MHOTOYJICHA Ha 1
MHOT'OYJICH.

60 YMHOkKEHME MHOTOWICHA Ha 1
MHOT'OYJICH.

61 DopMyIIbl COKPAIEHHOTO YMHOXKEHUS 1

62 @opMyITBl COKPAIIEHHOTO YMHOKEHUS 1

63 DopMyIIbl COKPAIEHHOTO YMHOXKEHHS 1

64 @opMyIIBI COKPAIIEHHOTO YMHOXKEHUS 1

65 @opMyITBl COKPAIIEHHOTO YMHOKEHUS 1

66 Jlenenve MHOTOWIeHa HA OJHOYJICH. 1
KonTponbnas padotaNe 5 o teme:

67 «MHorounensl. Apudmernyeckue 1
oTiepariiy HaJl MHOTOYJICHAMMUY.

68 PaznoxeHre MHOTOUYJICHOB Ha 1
MHOHUTETN

69 BriHeceHne 00111ero MHOKHUTEIS 3a 1
CKOOKH.

70 BriHeceHne 00111ero MHOKHUTES 3a 1
CKOOKH.

71 Crioco6 rpynmupoBKH.

72 Crnioco0 rpymnmupoBKH.
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Paznoxenne MHOrowieHa Ha

73 MHOXKHTEJIH C TOMOIIBI0 (OpMYIT 1
COKPAIICHHOT'O YMHOXCHHUSI.
Pasnoxenne MHOroujieHa Ha

74 MHOXKHUTEJH C TIOMOIIBI0 (OpMYIT 1
COKPAIICHHOT'O YMHOXCHHUSI.
Pasnoxenne MHOroujieHa Ha

75 MHOXHUTENH C IIOMOIIBIO (hOPMYJT 1
COKPAIIIEHHOTO YMHOYXCHHUSI.
PasnoxeHne MHOroujieHa Ha

76 MHOXKUTEJH C TOMOIIBI0 hopMyIT 1
COKPAIIEHHOT'O0 YMHOXCHHUSI.
Paznoxxenne MHOTO4ICHa Ha

77 MHOKHTEJIH C TIOMOIIBI0 (hOpMYIT 1
COKPAIIIEHHOT'O0 YMHOXCHHUSI.
Paznoxxenne MHOTOYJICHOB Ha

78 MHOKUTEIIH C IIOMOIIBI0 KOMOMHAIMT 1
Pa3IUYHBIX TPHEMOB.
PaznoxeHre MHOrOWwIEHOB Ha

79 MHOXHUTEIH C IOMOIILI0 KOMOWMHAIINHU 1
Pa3IUYHBIX TPHEMOB.
PaznoskeHre MHOTOYJICHOB Ha

80 MHOXHUTEIH C IOMOIIBI0 KOMOWMHAIINHU 1
Pa3IUYHBIX TPHEMOB.

81 Cokpaiienue anredopandeckux apooeit. 1

82 Coxkpaiienue anredpandeckux ApooOei. 1

83 Coxpartenre aredpandeckux ApoOei. 1

84 ToxmecTna. 1
KontponsHas pabotaNe6 mo teme: «

85 Pasnoxenne MHOrowieHa Ha 1
MHOKHTEIIN.

86 Peanpnbie 3aBucuMocTH. [Ipsimast u 1
oOpaTHast TPOMOPITMOHATBHOCTH

87 Oyukuus y=x2. I'padpuk GhyHKIMN Y 1
=[x|

88 I'paduueckoe pelieHne ypaBHEHUH.

89 I'paduueckoe penieHne ypaBHEHUH.
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90 I'padmyeckoe pemeHne ypaBHEHUH.

91 Yro o3nauaet 3amuch y=F(X).

92 Yro o3nauaeT 3anuch yY=F(X).

03 PaccrosiHre MeXy IByMsI TOUKAMH 1
KOOPJMHATHOM MPSIMOi

94 Kontponbnas padora Ne7 o teme: 1
«DyHKIUS Y=X?».
[ToBTOpEHUE OCHOBHBIX MOHITUN U

95 METOJIOB Kypca 7 Kiacca, 00001IeHne 1
3HAHUU
[ToBTOpEHUE OCHOBHBIX MOHITHN U

96 METOJIOB Kypca 7 Kiiacca, 0000meHne 1
3HAHUU
[ToBTOpEHUE OCHOBHBIX MOHITUN U

97 METOJIOB Kypca 7 Kiacca, 00001ieHue 1
3HAHUU

98 HroroBast KOHTpOJIbHASA paboTa 1
[ToBTOpEHUE OCHOBHBIX MOHITUN U

99 METOJIOB Kypca 7 Kilacca, 00001IeHne 1
3HAHUU
[ToBTOpEHUE OCHOBHBIX MOHITUN U

100 METO/0B Kypca 7 Kiacca, 00001ieH1e 1
3HAHUU
[ToBTOpEHUE OCHOBHBIX MOHITUN U

101 METO/OB Kypca 7 Kiacca, 00001eH1e 1
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHITHN U

102 METOJIOB Kypca 7 Kilacca, 0000meHne 1
3HAHUU

OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOI'PAMME
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8 KVIACC

Ne ni/n

Tema ypoka

CrTerneHs C 1eJIbIM [T0Ka3aTeIEM.
CBoiicTBa CTENEHH C LIETBIM
okKasarejieM

['paduueckas uHTEpHIpEeTALUI
YPaBHEHHUH C IBYMs IEPEMEHHBIMU U
CHUCTEM JIMHEHHBIX YpaBHEHUH C
JIBYMs IepeMEHHBIMU. JInHENHOE
YpaBHEHHUE C IBYMsl IEPEMEHHBIMH,
ero rpaduk, IpuMepbl PeIICHHS
YpaBHEHUH B LIENbIX YUCIIAX.
Pemenue cucrem 1ByX JIMHEHHBIX
YPaBHEHUH C IBYMS IEPEMEHHBIMH.
[Ipumepsl penieHus cucreM
HEJIMHEHHBIX YPAaBHEHUH C IBYMsI
NePEMEHHBIMU

Bxongnas KOHTPOJIbHAA pa60Ta

Anrebpanueckast 1poOb

KoaudecTBO 9acoB

Bcero

KonTposbHbie
padoThI

Jara
U3ydeHust

OCHOBHOE CBOWCTBO anredpanyeckon
Ipobu

Cro>xeHHe U BEIYUTAHUE
anreOpanyeckux Apoodeit ¢
OJIMHAKOBBIMH 3HAMEHATEJISIMU.

Ci10’keHHE U BEIYUTAHHE
anreOpanyeckux Apoodeit ¢
OIMHAKOBLIMU 3HAMEHATEISAMH.

CnoxeHue U BhIUUTAHHE
anreOpanvecKux ApooOei ¢ pa3HbIMU
3HAMEHATEIIMU.

10

11

CrnoxeHue 1 BbIYUTaHHE
areOpandyeckux Apooel ¢ pazHbIMU
3HaMEHATEISIMH.

CrnoxeHue U BHIYUTaHHE
anreOpandyeckux Apodeit ¢ pa3HbIMU
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3HAMEHATEISIMH.

12 Kontposbnas padora Ne 1.
YMHOXEHUE U JCIICHHUE

13 anreOpanyeckux apooeit. Bo3senenue
anreOpanyeckoi ApoOH B CTETICHb.
YMHOXEHUE U JCIICHHUE

14 anredpandeckux apoodeii. Bozpenenue
anreOpanyeckoi ApoOH B CTETICHb.

15 Cokpaienue apooei
JlomycTiuMble 3HaUYSHHSI TEPEMEHHBIX,

16 BXOJISIIIIMX B ajreOpanveckue
BBIPAKCHUS

17 [IpeobpazoBanue BhIpaXeHUH,
coJiepXanux anredpanyeckue 1poodu

18 [IpeoOpa3oBaHue BBIpaKEeHUH,
COZIeprKaIlUX anredpandyeckue 1poou

19 [Ipocreiimme ApoOHO-paLOHATBHEIE
ypaBHEHUS
[lepBbIe mpencTaBIeHUs O pEIICHUH

20 palMoOHATBEHBIX YPaBHEHHH
(TEKCTOBBIE 3a/1a4N).

21 CreneHb ¢ OTpULIATEIBHBIM LIETBIM
HoKa3aTeseM.

29 CreneHb ¢ OTpULIATEIBHBIM LIETBIM
HoKa3aTeseM.

23 CBolicTBa CTENEHH C LETIBIM
nokasaresieM

24 KonrponbHas pabora no reme
"AnreOpanyeckas Jpoop"

25 JleficTBUTENbHBIE YHCIIA

26 KBanparnblii KopeHb U3 yncia

27 [Tonatue 06 uppaMoHAIBHOM YHCIIE

08 JlecaTUIHbBIC TPUOITNKECHUS
UppaIMOHAITBFHBIX YHCET

29 JlecaTuunble TpUOINKEHUS
UPPALUOHATBHBIX YUCET

30 CpaBHEHUE IEHCTBUTEIBHBIX YHCEI
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31

32

CpaBHeHHE TEUCTBUTEIBHBIX YUCEI

Apudmerndeckuii KBaapaTHBIN
KOPEHb

33

VYpaBHenue Buaa X2 = a. OyHkuus
y=Vx, e& cBOiiCcTBa 1 rpaduK.

34

35

CgoiicTBa apuMeTHIECKUX
KBaJpaTHbIX KOPHEN
CgoiicTBa apu(PMETHIECKUX
KBaJIpaTHBIX KOpHEH

36

[Ipeobpa3zoBanue YUCTOBBIX
BBIPAKECHUM, COAECPIKALUX
KBaJIpaTHbIE KOPHU

37

38

39

40

[Ipeobpa3zoBanme YUCTOBBIX
BBIPAXKEHHUI, COJIEPHKALIIUX
KBaJpaTHbIE KOPHHU
[IpeoOpa3zoBaHKE YHNCITOBBIX
BBIPAXKEHHUI, COJIEPHKALIIUX
KBaJpaTHbIE KOPHHU
[TpeobpazoBaHre YUCTOBBIX
BBIPAXKEHUM, COJIEPKALIUX
KBaJpaTHbIE KOPHU

Moaynb A€HCTBUTEIBHOTO YUCTIA,

rpaduk pyHKuuU y=|x|, popmyna
Vx?=[x|.

41

Moaynb A€HCTBUTEIBHOTO YUCTIA,

rpadux pyHKIMH y=[X|, popmyna
Vx?=[x|.

42

43

Moaynb A€HCTBUTEIBHOTO YUCTIA,

rpadux pyHkuuu y=[x|, popmymna
Vx%=[x|.

KontponbHas padora Ne 3.

44

[Tonstue pynkuuu. OdnacTb
OTIpeIeJICHUs] 1 MHOKECTBO 3HAUCHHH

byHKIIUN

45

46

CnocoOs1 3ananus pyakuuit. I'padux
¢byuknun. CoiicTBa GpyHKINHU, UX
oToOpaxkeHHe Ha rpaduke

Urenue u mocTpoeHue rpadukoB
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¢ynkuunii. 'nnepbomna. [Tpumeps
rpadukoB QyHKIHIA, OTPAKAIOIINX
peanbHbIe TPOLIECCHI

47

48

I'padux bynkumm y = X>. OyHKIIUA Y
=K X?, e€ cBoiicTBa U TpaduK.

DyHKIMA Y =K X?, €€ CBOICTBA U
rpaduk.

49

@yHKIMS Y =K X*, €€ CBOICTBa U
rpaduk.

50

@OyHKIMHU, ONHUCHIBAIOIIUE IPIMYIO U
00paTHYIO TPOMOPIIHOHATIbHBIE
3aBHCUMOCTH, UX rpaduku. OyHKuun
y=K/X 1 y=KX, UX CBOWCTBa 1
rpaduKy.

51

52

OyHKIMU Y=K/X U y=KX, HX CBOWCTBa
U rpaduKm.
DyHKIMU Y=K/X U y=KX, HX CBOWCTBa
U rpaduky.

53

Kak moctpouTts rpaduk ¢pyHKmm
y=f(x+l), ecnu u3Becten rpapuk

byuknun y=f(X).

54

55

56

Kax noctpouts rpaduk pyHkuuu
y=f(x+l), ecut uzBecteH rpapux
byuknun y=f(X).

Kak noctpouts rpaduk GyHKINN
y=f(x)+m, eciiu uzBecteH rpaduk
byuknun y=f(X).

Kak noctpouts rpaduk GyHKINN
y=f(X)+m, eciiu u3BecTeH rpaduk
bynkuuu y=f(X).

57

Oynkius y=ax2+bx+c, eé cpoiictsa u
rpaduxk.

58

59

Oynkius y=ax2+bx+c, eé cpoiictBa u
rpaduxk.

I'paduueckoe penieHre ypaBHeHUN U
CUCTEM ypaBHEHUM.

60

Oynkupn y =x%,y = X3,y = VX, y = [x];
rpaguveckoe penieHne ypaBHeHUN 1
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CUCTEM ypaBHEHUH

61 Kontponbnas padota Ne 5.

62 KBanpaThsiii TpéxuiieH

63 KBaapatHplii TpéxusieH
KBanparnoe ypaBuenue. HenomHoe

64 KBaJpaTHOE ypaBHeHue. Perenue
YpaBHEHUM, CBOALINXCS K
KBaJIpaTHBIM

65 dopMmyna KOpHEH KBaIpaTHOrO
ypaBHEHHS

66 ®dopmyna KOpHEeH KBaIpaTHOTO
ypaBHEHHS

67 PannonanbHble ypaBHEHHUS.

68 ParnmonanbHbIe ypaBHEHHUS.
KonTponbhas pabota no rTemam

69 "KBagparusie kopHU. CTeneHu.
KBagpaTHbiii TpexusieH"

70 Pemenne TeKCTOBBIX 331124 C
MOMOIIbIO KBaJIPaTHBIX YpaBHEHUH
ParnmonanbHbIe ypaBHEHHS Kak

71 MaTEeMaTU4YeCKHe MOJEIH PeaIbHbIX
CUTyalui (TEeKCTOBbIE 3a/1a4M).
PanronansHble ypaBHEHUS Kak

72 MaTeMaTHYeCKHUe MOJIETH PeaIbHbBIX
CUTyalui (TEeKCTOBbIE 3a/1a4M).
PanronansHble ypaBHEHUS KaK

73 MaTeMaTHYeCKHUe MOJIETH PeabHbBIX
CUTyaluil (TEeKCTOBBIC 3a/1a4M).

74 Eme oxna dhopmyna kopHei
KBaJ[paTHOTO YPaBHEHHUSI.

75 Teopema Buera

76 Teopema Buera

77 PaznoxeHne kBaapaTHOro TpEXUIICHA
Ha MHOXKUTEIN

78 Paznoxxenue kBapaTHOTO TpEXUIECHA
HA MHOXUTEIH

79 UppanmonanbHpie ypaBHEHHS.
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KonTtponpHast pabora o Teme

80 " "
KBagparusie ypaBHeHus

81 YucnoBble HEPABEHCTBA U UX
CBOMCTBA

82 Yucnossle HEPABEHCTBA U UX
CBOMCTBA

83 HepaBeHcTBO ¢ 01HOI TepeMeHHON

84 JIvHeiiHbIe HEpaBEHCTBA C OAHOM
IIEPEMEHHOM U UX pELICHHE

85 JInHeliHbIe HEPABEHCTBA C OJJHON
IIEPEMEHHOM U UX PEIICHHE

86 JInHeliHbIE HEPABEHCTBA C OJJHON
IIEPEMEHHOM U UX PEIICHHE

87 Pemenue kBagpaTHBIX HEPABEHCTB.

88 Pemienne kBajipaTHBIX HEPABEHCTB.

89 Pemenue kBagpaTHBIX HEPABEHCTB.

90 CucreMbl TUHEHHBIX HEPABEHCTB C
OJIHOY IIEPEMEHHOM U UX PEIICHHE

o1 CucreMbl TMHENHBIX HEPABEHCTB C
OJIHOM ITIEPEMEHHOMN U UX PEIICHHE
N300pakeHue pereHus IMHEHHOTo

92 HEPAaBEHCTBA U UX CUCTEM Ha
YHUCJIOBOU MPSAMOK

93 Pemrenne TeKCTOBBIX 3a1a4 C
IIOMOIIBIO CUCTEM YPAaBHEHUI

94 KonTponbHnas pabora no remam
"HepasenctBa. CucteMbl ypaBHEHH"
[TpubnnxeHHble 3HaYeHUs
JENCTBUTENBHBIX YHUCET,

95 HOTPEIIHOCTb MPUOINKEHUS,
npuOIMKEHNE IO HEJJOCTAaTKY U
H30BITKY.
CranpaptHas 3anuch yucia. Pazmepsl
00BEKTOB OKpYKAIOIIero Mupa (ot

96 AJIEMEHTApHBIX YaCTHIL JI0

KOCMHUYECKHX 00BEKTOB),
JUINTEJIBHOCTB IPOLIECCOB B
OKpY’KarolleM MUpe
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97

IToBTOpEHNE OCHOBHBIX OHATHI U
METOJI0B KypcOB 7 U 8 KJIaCCOB,
00o01mIeHne 3HaHU|

98

99

IToBTOpEHKHE OCHOBHBIX MOHATUN U
METOJI0B KypcOB 7 U 8 KJIacCOB,
00001IeHNE 3HAHNI

HtoroBast KOHTpoJIbHAs paboTa

100

[ToBTOpEHNE OCHOBHBIX IMOHSATUH U
METOJI0B KypcOB 7 U 8 KJIaCCOB,
000011IeH1E 3HAHUI

101

102

IToBTOpEHNE OCHOBHBIX MOHATHI U
METOJI0B KypcOB 7 U 8 KJIaCCOB,
00o01mIeHne 3HaHU|

[ToBTOpEHHE OCHOBHBIX IMOHATHI H
METOJIOB KypcOB 7 U 8 KJIacCOB,
000011IeH1Ee 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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9 KJIACC

Ne
n/n

Tema ypoka

ParmonansHbIE YKCIIa,
UPPAIMOHATILHBIC YK CIIA, KOHCUHBIC U
OCCKOHEUYHBIC JCCSITHYHBIC TPOOH

MHOKECTBO JCHUCTBUTEIBHBIX YHCEIT,

HeﬁCTBHTeHBHBIe qucia KakK
OECKOHEUHBIE JCCATHUYHBIC I[pO6I/I

KoaudecTBO 4acoB

Bcero

KonTpoJbHbIE
padoThI

Jara
U3ydeHust

B3aumHO 01HO3HaYHOE COOTBETCTBUE
MEX1y MHOXXECTBOM JEHCTBUTENBHBIX
YyHcell 1 MHOXXECTBOM TOUEK
KOOPJAMHATHOU MPSIMO

CpaBHeHUE IEHCTBUTEIBHBIX YUCEIT,
apudMeTHIECKUe ACUCTBHS C
JICHCTBUTEIILHBIMU YHACITAMHU

[TpubnmxkEHHOE 3HAUCHNE BETUYUHBI,
TOYHOCTb MPUOIMKESHUS

Oxkpyrnenue yucen. [Ipukuaka n
OIICHKA PE3YJIbTATOB BHIYMUCICHUN

Bxonnas koHTposbHas paboTa

UucnoBble HEPABEHCTBA U UX CBOMCTBA
JInHeliHbIE ypaBHEHHs U HEPABEHCTBA.
Pemenue ypaBHeHUH, CBOIAIIUXCS K
JIMHEUHBIM

10

11

12

13

JIvHeiHbIe HEpaBEHCTBA C OAHOMN
MIEPEMEHHOM U UX PEIICHHE

KBanpaTtHble ypaBHEHUS U
HepaBeHCTBA. Penienne ypaBHeHUH,
CBOIAIINXCA K KBAAPATHBIM.
bukBapaTHble ypaBHEHUS

KBanparHbie HepaBeHCTBA U UX
perieHue
KBa}IpaTHI)Ie HCPaBCHCTBA U UX
perieHue

14

KBa}IpaTHI)IC HCPaBCHCTBA U UX
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pelieHue

KBa,I[paTHBIC HECPpaBCHCTBA U UX

15
pelieHne

16 KBaznpaTHble HEpaBeHCTBA U UX
pelieHne

17 KBagparusie HepaBeHCTBA

18 PannonansHbIC HEpaBEeHCTBA

19 Pemienne HepaBeHCTB METOIOM
MHTEPBAJIOB

20 YpaBHEHME ¢ ABYMsI IEPEMEHHBIMU U
ero rpauk

21 Cucrema /1ByX JUHEHHBIX YPaBHEHHH €
JBYMsI IEPEMEHHBIMU U €€ PEILICHUE
Pemenue cucrem 1ByX ypaBHEHMI,

22 OJIHO U3 KOTOPBIX JINHEIHOE, a Ipyroe
— BTOpPOM CTENIEHU
Pemenue cucrem 1ByX ypaBHEHMI,

23 OJIHO U3 KOTOPBIX JIMHENHOE, a Ipyroe
— BTOpPOM CTENEHU
['paduueckas MHTEpIIpEeTALUS

24 HEPABEHCTB U CUCTEM HEPABEHCTB C
JIBYMsI IEPEMEHHBIMU

o5 Pemenne cucreM panmoHaIbHBIX
HEPABEHCTB

26 KonTponbHas pabora no teme
"HepaBencraa"
IIpumepsl peleHns: ypaBHEHUN TPEeThen

27 Y YETBEPTOU CTENEHEN pa3IoKEHUEM Ha
MHOKUTENH

08 Pemenne npoOGHO-paiioHaNIbHBIX
yYpaBHEHUN

29 YpaBHEHUE OKPY)KHOCTH

30 I'paduueckuii ciocod pemeHus
CUCTEMBI ypaBHEHUI

31 Pemrenne cucreMsl ypaBHEHUI METOJIOM
MOJICTAHOBKHU

32 Pemenue cucremsl ypaBHEHUN METOJOM
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anreOpanvdecKoro CI0KEHUs

PaHI/IOHaHBHBIe YpaBHCHH KaK

33 MaTeMaTHUYECKHUe MOJIEIH PEaIbHbIX
CUTYyalMi

34 Pewienne cucreMsl ypaBHEHUN METOI0M
3aMEHbI IEPEMEHHOM
I'paduueckas uHTEpIIpETAIIUSI

35 HEPaBEHCTB U CHCTEM HEPABEHCTB C
JBYMs TIEpEMEHHBIMU

36 I'padrueckast MHTEPIIPETALUS CUCTEMBbI
YpaBHEHHIA C IByMsI TEPEMEHHBIMHU

37 Penienue TekcToBbIX 3a1a4
areOpanyeckuM METOJI0M

38 Pemrenne TekCTOBBIX 3a/1a4
anreOpandeckuM METOI0M

39 Pemienue TekcToBBIX 3a1a4
anreOpandeckuM METOI0M

40 Penienue TekcToBBIX 3a1a4
anreOpanyeckuM crnocooom

41 Pemenne TekCTOBBIX 3a/1a4
anredpandeckuM crnocodom

42 KonrponbHas pabora no reme
"CucreMsl ypaBHEHUN"

43 Onpeznenenye YUCIOBOM QyHKIIMH

44 OO6nacth onpesesieHust 1 00J1acTh
3HaueHusl QyHKIUU

45 CriocoOb! 3a1aHUs PYHKIIUU

46 Haubonpiiee u HauMeHbllIee 3HaYEHHE
byHKIIUA

47 CgoiictBa ¢pynkuuu. [IpomexyTku
MOHOTOHHOCTH

48 Haxoxxnenne HanOobIIero u
HaMMEHBIIIETO 3HAYEeHUs! PYHKIIUU

49 [Toctpoenue u urenue rpadpuKkoB
byHKIIUA

50 YeTHbIE M HEUETHBIE PYHKLIUU

51 Oyukun y=x"
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52 @ynukiwst Y=X", ee CBOMCTBA U rpaduk

53 Oyukimsa Y=X", ee CBONCTBA U rpaduk

54 KBaf[paTI/IqHaSI bynkuus, e€ rpaguk u
CBOICTBa

55 [Tapabosia, KOOPAUHATHI BEPIIHMHBI
napaboIIbl, 0Cb CHMMETPHH MapadoIbl

56 [Tapabosia, KOOPAUHATHI BEPIIIHHBI
11apaboJibl, 0Ch CHMMETPHH ITapadoIIbl

57 I'paduku Gynkumit: y = kx, y=kx + b,
y=k/x, y=x3, y=vXx, y=|X|

58 I'paduku pynkumit: y =kx, y=kx + b,
y=k/Xx, y=x3, y=vX, y=|X|

59 I'paduku pynkumit: y =kx, y=kx + b,
y=Kk/X, y=x8, y=vX, y=|X|

60

61 I'paduku pynkumit: y =kx, y=kx + b,
y=Kk/X, y=x8, y=vX, y=|X|

62 I'paduku pynkimii: y = kx, y = kx + b,
y=k/Xx, y=x3, y=vX, y=|X|

63 KonTponbHas pabora no teme
"OyaKIMn"

64 [TonsiTre yncmoBoOM
MOCIIEI0BATEIHbHOCTH
3agaHue MociIeq0BaTEIbHOCTH

65 peKyppeHTHOU (hopMyItoi u popmyrion
N-To 4JeHa

66 CBoiicTBa YHCIIOBOM
MOCJIEI0BATEIHHOCTH

67 KonTpomnpHas pabota mo Teme
"Cucrtemsbl ypaBHEHUN"

68 ApudmeTndeckast mporpeccus

69 ®opmynsl N-TO YieHa apuPMETHIECKON
MPOTPECCUU

20 ®opmynsl N-TO YieHa apuPMETHIECKON
MIPOTPECCUU, CYMMBI TIEPBBIX N YICHOB

71 XapakTepucTUIECKOE CBOMCTBO

apu@meTHyecKoil nporpeccuu
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72

73

XapakTepucTUIECKOE CBOMCTBO
apudMeTHIECKOI mporpeccuu

['eomeTpuyeckas mporpeccus

74

DopMyIibl N-T0 4IeHa FEOMETPUYECKON
IIPOrPECCUU

75

76

77

DopMyIibl N-T0 4IeHa TEOMETPUYECKON
HPOrpecCUu, CYMMEBI IIEPBLIX N YWICHOB
®opmyibl N-TO YiIeHa U
reoMeTpUUYECcKOi nmporpeccuu, hopmya
CYMMBI MIEpBBIX N UJICHOB
XapakTepucTUUYECKOE CBOMCTBO
FEOMETPUUECKON MPOTrPECCHH

78

N3obpaxeHue 4ieHoB
apuQMETHIECKON 1 TEOMETPHICCKON
MPOTPECCHI TOUKAMH Ha KOOPJAMHATHOM
IIJIOCKOCTH

79

80
81

M3obpaxeHue 4wieHoB
apuPMETHIECKON 1 TEOMETPHUSCKOMN
MPOTPECCHI TOUKAMH Ha KOOPJAMHATHOM
IIJIOCKOCTH

JIMHENHBIN U YKCIIOHEHIMAJIBHBIA POCT

Crno’xHbIe MPOLIEHTHI

82

83

CrnoxHEIe IMPOUCHTHI

KonTponbHas pabota mo Teme
"YucnoBble MOCIEN0BATEIHLHOCTH"

84

[ToBTOpenue, o6o0IIEHNE 1
CHCTEMAaTU3alus 3HaHUH. 3aInch,
CpaBHEHUE, JEHUCTBUS C
JNEHUCTBUTENLHBIMY YUCIIAMH, YACIOBAS
npsimast

85

[ToBTOpenwue, 0600IIEHNE 1
cucreMarusanus 3HaHuu. [IponeHTsl,
OTHOUICHHUS, TPOMOPIIUU

86

87

[ToBTOpeHnue, 0600IIeHNE U
cucreMarn3anus 3HaHui. OKpyTieHue,
npuOIMKeHne, OLeHKa

[ToBTOpeHnue, 06001IeHNE U
cucTeMaTu3anud 3HaHui. Pemenue
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88

89

90

91

92

TEKCTOBBIX 3a71a4 apu(PMETUYECKIM
CII0CO00OM

[ToBTOpEeHmE, 0600IICHUE U
cucTeMaTu3anus 3HaHui. Pemenne
TEKCTOBBIX 3371a4 apUPMETHICCKUM
crmocooom

[ToBTOpEeHmE, 0600IICHUE U
cucTeMaTu3anus 3HaHui. Pemenne
TEKCTOBBIX 33J1a4 apU(PMETHICCKUM
crocobom

[ToBTOpEHME, 0000IICHUE U
cUcTeMaTH3aIlus 3HaHUH.
[IpeoOpa3zoBanue anreOpanyecKux
BBIPKEHUH, JOMYCTUMbIC 3HAUCHHS

IToBTOpEHME, 0000IICHUE 1
cUcTeMaTH3aIus 3HaHUH.
[IpeoOpazoBanue anreOpanyecKux
BBIPOKEHUH, JOMyCTUMbIC 3HAUCHHS

[ToBTOpeHnue, 0600IICHNE U
cUcTeMaTH3aIlHs 3HaHUH.
[TpeoOpa3oBanue aaredpandecKux
BBIPOKEHUH, JOMYCTUMbIE 3HAUCHHSI

93

[ToBTOpenue, o6odIIeHNE 1
cHUCTeMaTU3alus 3HaHH.
[Tpeobpa3zoBanue anredpandeckux
BBIPKEHUI, TIOyCTUMbIE 3HAUECHHS

94

[ToBTOpenue, o6odIIeHNE 1
cucreMarusanus 3HaHui. OyHKIuK:
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX

byHKIII

95

[ToBTOpenwme, 0600IIEHNE 1
cucremaTusanus 3HaHuil. OyHkuuu:
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX

byHKINMA

96

97

[ToBTOpenwue, 0600IIEHNE 1
cucremaTusanus 3Hanuil. OyHKIuu:
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX
byHKINMA

[ToBTOpeHnue, 0600IIeHNE U
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cucremaTusauus 3HaHuil. OyHKIuM:
IIOCTPOEHNE, CBOMCTBA U3yYEHHBIX

byHKIII

[ToBTOpEeHME, 0000IICHUE U

98 cucreMaTu3anus 3Hanuil. ['paduueckoe 1
pelIeHre ypaBHEHUH U UX CUCTEM
[ToBTOpEeHmE, 0600IICHUE U

99 cucreMaTtu3arus 3Hanui. [ padudeckoe 1
pelIeHHe ypaBHEHUN U UX CUCTEM
[ToBTOpEHME, 0000IICHUE U

100 cucreMaTtu3arus 3Hanui. [ padudeckoe 1
pellIeHHE YPaBHEHUN U UX CUCTEM
[ToBTOpeHue, 0600IMICHNE 1

101 cucremaru3anus 3HaHui. [ padudeckoe 1
pellICHHEe YPAaBHCHUN M UX CUCTEM

102 O0o01IeHrEe U CHCTeMAaTU3alns 3HAHUN 1

OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» AnreGpa (B 2 gactsx), 7 kinacc/ Yacteb 1: Mopakosuu A.I'.; YacTs 2:
Mopakosuu A.I'. u npyrue; roa pegakuueit Mopakosuya A.I'., OO1IecTBO ¢
orpaHnueHHON 0TBeTCTBEHHOCThIO « MOl MHEMO3NHA»

» Anre6pa (B 2 vactsix), 8 knacc/ Hactes 1: Mopakosuu A.I'.; Hacts 2:
Mopnkosuu A.I'. u nqpyrue, noxa penakueiit Mopakosuya A.I'., O0ecTBo ¢
OrpaHU4YeHHON OTBETCTBEHHOCTHIO « 1O MHEMO3IMHA»

» Anre6pa, 9 knacc/ Mopakosuu A.I'., Cemenos I1.B., Anekcanaposa JILA.,
Mappaxaea E.JI., OGmiecTBO ¢ orpaHudeHHO# 0TBeTCTBeHHOCThIO « BUHOM.
JlabopaTopus 3HaHMI»; AKITMOHEpHOE 00111ecTBO «M31aTeNbCTBO

«ITpocsenieHue»

METOANYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

Meroaunueckue pekoMeHanuu. 7-9 kinaccel (k yueoHuky Maxkapsruepa 1O. H.

u ap.)

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6mmoreka IJOK



