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HOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM W3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIEYMBAET U3yUCHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHME HEOOXOAUMO ISt
POJIOJKEHUS 00pa30BaHus U B MOBCEIHEBHOM KU3HU. Pa3BuTHe y 00yvaromumxcs
HAy4YHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHHUsI MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUU U B MPAKTUKE CITOCOOCTBYET (DOPMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX JIJIS aJanTallid B COBPEMEHHOM IU(PPOBOM
obmectBe. M3ydenue anreOpbl oOecreyrMBaeT pa3BUTHE YMEHHS HaOII0/IaTh,
CpaBHUBATb, HAXOIUTh 3aKOHOMEPHOCTH, TPEeOyeT KPUTHYHOCTH MBIIIJICHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICWCTBHSI W BBIBOJFI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00eCreurnBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYaloIUXCsA: OHU UCIHOJIB3YIOT JEIYKTUBHBIE U
WHYKTUBHBIE PacCyXXJeHusi, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOydyeHue  anrebpe  mpeamnoyiaraeT  3HAYUTENbHBIH  00BEM
CaMOCTOATENLHON  JCSITENIbBHOCTH 00YyYaroluxcsi, MOITOMY CaMOCTOSTEIbHOE
pelieHue 3a1a4 SBISIETCS peaiu3aluei 1esTeIbHOCTHOTO MPUHIIKIIA 00yYSHUSI.

B crpykType mporpammbl y4eOHOro kypca «Auredpa» Ajii OCHOBHOTO
o01ero 00pa3oBaHus OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOANYECKIE
JuHUM: «Hucaa u BeIUKCIEHUS», «ANTeOpanyecKue BhIPAKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «Dyukmumy. Kaxkmas w3 3TUX coaepkaTelbHO-METOIMISCKIX
JUHUHN pa3BUBAETCS HA MPOTSIKECHUU TPEX JIET U3YyUEHUS Kypca, B3aUMOJICHCTBYS C
JpYTUMH €ro JuHusMU. B Xonae wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MPUXOAUTCS JIOTHYCCKH PaACCyKIaTh, HMCIIOJNB30BATh TEOPETHKO-MHOKECTBCHHBIN
s3bIK. B CBSI3M ¢ 3THM B TporpamMmy ydeOHOTo Kypca «AJreOpa» BKIIOYCHBI
HEKOTOpPbIE OCHOBBI JIOTHKM, MPEACTABICHHBIE BO BCEX OCHOBHBIX pas3jeiax
MaTeMaTHYECKOro 0Opa3oBaHUs U CIIOCOOCTBYIOIIME OBJIAJCHUIO 00YYarOIIMMUCS
OCHOB  yHHMBEPCAJIBHOTO MareMaTtuueckoro si3bika. ComepkaTenbHOH |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTO Kypca «Auredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conepxanvne JnuMHUM «YWcClia W BBIYHCICHUS CIYKUT OCHOBOM JJIs
JABHEUIIIETO M3yYeHUs MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYarOIIMXCS
JIOTUYECKOTO MBIIIJICHUS, (JOPMUPOBAHUIO YMECHHS ITOJIH30BaThCS arOpUTMaMHU, a
TaK)Xe IPHOOPETCHHIO MPAKTHUYCCKUX HABBIKOB, HEOOXOIUMBIX JIJISl TIOBCETHEBHOM
KU3HU. PazBuTHe MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAJIBHBIMM M HUPPANUOHAIBHBIMH YHCIaMH, (HOPMHUPOBAHHEM
MPEJCTABICHUN O JIEMCTBUTEIBHOM YHCIE. 3aBEPUICHUE OCBOCHHUSI YHCIIOBOMU
JIMHUU OTHECEHO K CpeIHEMY 00111eMy 00pa30BaHUIO.

Copeprkanue AByX anreOpandecKux JIMHUA — « AreOpandecKe BhIPaKEHUSD
U «YpaBHEHHs] U HEPABEHCTBA» CMOCOOCTBYET (DOPMUPOBAHUIO y OOYUAIOIIUXCS
MaTEeMaTUYECKOro armapara, HeOOXOAMMOTO MJisi pPEelieHUs 3aJad MaTeMaTHKH,



CMEXHBIX MPEAMETOB M MPAKTUKO-OPHUEHTHUPOBAHHBIX 3anad. Ha ypoBHe
OCHOBHOI0 001Iero o0pa3oBaHusl Yy4YeOHBIM MaTepuan TPYHIUPYETCS BOKPYT
palMOHAaIbHBIX BBIpaKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMATHKU Kak
A3bIKa JUISL TIOCTPOCHHUSI MaTeMaTUYeCKUX MOJEJNEH, OIMUCaHUs MPOLECCOB U
ABJIEHUN peanbHOro Mupa. B 3amaum oOydeHust anreOpe BXOIAT TaKxke
JalbHENIIee pa3BUTUE AJNTOPUTMHUYECKOTO MBIIUIEHUS, HEOOXOIMMOro, B
YACTHOCTH, JJIsi OCBOEHMS Kypca HH(GOPMAaTUKH, M OBJIAJICHUE HaBbIKaMU
JeAYKTUBHBIX paccyxaenuii. [Ipeo6pa3oBanne cUMBOJIBHBIX (OPM CITOCOOCTBYET
Pa3BUTHIO BOOOPaXXEHUS], CHIOCOOHOCTEN K MATEMaTHYECKOMY TBOPYECTBY.

Coneprxkanve QyHKITMOHATBHO-TPAPUIESCKON JTMHUY HAIEICHO Ha TOJYICHHE
OOy4aroOIUMHUCS 3HAHUNA O (QYHKIUSAX KaK Ba)KHEHIIEH MaTeMaTUYeCKOW MOJIEIH
JUISL OTIMCAHUS M UCCIIEIOBAaHUS Pa3HOOOPA3HBIX MPOIECCOB U SBJICHUIN B MIPUPOJIE
u obmiectBe. M3yueHune martepuana CIOCOOCTBYET Pa3BUTHIO Yy OOYyYarOIIHUXCSA
YMEHHMSI UCTIOJIb30BaTh Pa3InYHbIC BIPA3UTEIbHBIE CPEICTBA SI3bIKAa MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauueckue, BHOCUT BKJIal B (opmMupoBaHHE
IPEJICTaBICHUNA O POJIM MAaTEMATUKH B PA3BUTHUN IUBWIM3ALMH U KYJIbTYpBHI.

CornacHo yuyeOHOMYy MjaHy B 7-9 kjaccax u3ydaeTcss Y4YeOHBIH Kypce
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3/elibl COJCpPKAHUS:
«Yucna W BBIUUCIEHUA», «ANreOpanyeckue BbIPAXKCHUS», «YpaBHEHUS U
HEPaBEHCTBA», « DYHKIIMW.

Ha u3yuenue yueOHoro Kypca «Anredpa» orsoautcs 306 yacos: B 7 Kiacce
— 102 4aca (3 yaca B Henento), B 8 kinacce — 102 ygaca (3 yaca B Henento), B 9
kimacce — 102 gaca (3 yaca B HEZIEIIIO).



COJEPXXAHME OBYUYEHUA

7 KIIACC

Yuciaa v BIYMCICHUA

Jpobu OOBIKHOBEHHBIE M JECSITHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k gpyroi. IloHdTHe panMOHAIBLHOTO YHCHA, 3aluCh, CPaBHEHUE,
yOOPSAJOYMBAHUE  pAlMOHANBHBIX 4uceld. ApudmMerndeckue JEHUCTBUS €
palMOHAJIBbHBIMU YHCIIaMU. PelieHue 3a1ay U3 peaibHOM NPAaKTUKU Ha 4acTv, Ha
JpoOH.

CreneHb ¢ HaTypaJbHBIM I[IOKa3aTeJeM: OMpeielieHne, Ipeodpa3oBaHue
BBIPKEHHUI HA OCHOBE ONPENENECHUs, 3auCch O0NbIIKUX yncen. [IpouenTsl, 3anuch
IPOIIEHTOB B BHUJE ApoOU U ApoOU B BHJIE MPOLEHTOB. TpH OCHOBHBIE 3a7aud Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaIbHON IIPAKTHKHU.

[IpumMeHeHnE TPU3HAKOB  JCIUMMOCTH, pPA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJbHBIX YHCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae mpsiMas U oOparHas
IIPONIOPLIMOHAIBHOCTH.

AuredpanvyecKue BbIPpAKEHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUA C IIEPEMEHHOU. JlommycTUMBIE
3Ha4YeHUA NepeMeHHbIX. [IpencraBiaeHue 3aBUCUMOCTH MEK 1y BEJIMUMHAMU B BUJIE
¢dbopmyibl. Beruucnenus no ¢popmynam. IlpeodpazoBanue OyKBEHHBIX BbIpaKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAKEHHUS, NpaBWiIa MpPeoOpa3oBaHUs CyMM U
MIPOU3BEJCHUH, PABUIIa PACKPBITHS CKOOOK U MPUBEAEHUS MOJOOHBIX ClIaraeMbIX.

CBOMICTBA CTENEHU C HATYPAIBHBIM MOKA3aTEIEM.

OpnHowiensl 1 MHOTOWIEHBI. CtenieHb MHOrowieHa. Ciio)KeHue, BbIYUTAHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIIEHHOIO YMHOXKEHHS: KBaApar
CyMMBl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBaaparoB. PaznoxeHue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, MpaBuia MpeoOpa3oBaHUs YypaBHEHMUS,
PAaBHOCHJIBHOCTb YPaBHEHUM.

JluHenHOe ypaBHEHHME C OJHOW NEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YpaBHEHHUS, pEIICHHE JIMHEUHBbIX ypaBHEHUU. CocCTaBlI€HHWE YpPAaBHEHHU 1O
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOILbIO YPAaBHEHUH.

JIuneiiHoe ypaBHEHUE C IBYMsI IEPEMEHHBIMU U ero rpaguk. Cucrtema aByx
JVMHEMHBIX YPAaBHEHUU C JBYMs IepeMEHHbIMU. PermeHune cucrem ypaBHEHUU
CocoOOM MOACTaHOBKHU. IIpuMepbl pemnieHusi TEKCTOBBIX 3aJad C MOMOIBIO
CHUCTEM YpaBHEHUU.

DyHKIMHA

Koopaunara Touku Ha npssMoil. YncCnoBbIE TPOMEXKYTKHU. PaccTosiHne MexXIy
JBYMs TOYKaMU KOOPJAUHATHOU MPSIMOM.

[IpssmoyronbHast cuctema koopauHat, ocu OX u Oy. AGciucca u opauHaTa
TOUYKH Ha KOOPJIMHATHOMN MI0cKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMU.
Urenne rpadukoB peanbHbix 3aBucuMocTei. [lonstue d¢ynknuu. [paduk



¢bynkun. CpoiictBa pynkuuil. Jluneitnas pynkuus, e€ rpaduk. ['padux pyHkimm
y = |X|. I'padmueckoe pelieHre JIHMHEWHBIX ypaBHEHHH W CHCTEM JIMHEHHBIX
YPaBHCHUU.

8 KIIACC

Yuciaa v BBIYMCICHUA

KBagparHeiii kopeHb u3 uwucia. [loHsitue 00 uUppalMoOHAIBHOM YHCIE.
JlecsaTnaabie TPUOIMKEHUS UpPAITMOHATBHBIX yncen. CBoicTBa apuhMETHIECKIX
KBaJpaTHBIX KOPHEN U UX MPUMEHEHUE K MPEe0OPa30BAHUIO YUCIOBBIX BhIpaKECHUMN
Y BBIUHCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

CremneHb ¢ LEIbIM MMOKa3aTeNeM U €€ cBorcTBa. CTaHAapTHAS 3aKMCh YNCTA.

AsiredOpanyecKue BbIPpaKeHUs

KBagpaTHbpii  TpEXwieH, pas3loKEHHWE KBAJPATHOIO TpEXWIEHA HaA
MHOHUTEIIH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOu.
CnoxxeHue, BBIYMTAHHE, YMHOXKECHHE, JICJICHHE anredpandeckux JapoOei.
PanronanbpHbie BRIpaXXEHHS U UX ITpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEH KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJIPAaTHBIM.
[Ipocreiimme qpoOHO-palMOHAIbHBIE YPABHEHHUS.

['paduyeckas uHTEpHIpeTalvsl YPaBHEHUM C ABYMS MEPEMEHHBIMU U CUCTEM
JMHEWHBIX YPAaBHEHHU C JAByMS IEpeMEHHBIMHU. lIpuMmepsl pemieHus cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO ¢ OHONM MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHENHBIE HEpPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DOyHKUIMHA

[Tonsitue @ynkmuu. OOnacTh oOMpeAeNeHus W MHOMXECTBO 3HAYCHHIM
dbynkuun. CrocoObl 3a1aHnus PyHKITUH.

I'padux ¢ynkuuu. Yrenne coiicTB dyHKuuu mno e€ rpaduxy. [Ipumeps
rpadukoB GYHKINMA, OTPAXKAIOIIUX PEATTbHBIE TIPOIECCHI.

OyHKIMY, OMUCHIBAIONIME TIPSIMYIHO U OOpaTHYH MPONOPLHMOHAIIbHBIC
3aBHCHMOCTH, HX rpaduku. OyHkumn Y = X2, y = X3, y = VX, y=|x|. [padudeckoe
pelIeHNE YPABHEHUN U CUCTEM YPABHEHUM.

9 KJIACC
Yucjaa 1 BLIYUCJIEHUA
PanmonanpHbIe 4ynciia, MppalMOHAIBHBIC YHCIIa, KOHSYHBIC M OCCKOHEYHBIC
JECATHYHBIC APOOH. MHOXKECTBO JCHCTBUTEIBHBIX YUCEN, ICHCTBUTEIBHBIC YHCIIA
KaKk OCCKOHEUHBIC JACCATUYHBIE ApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHC
MEXK1Y MHOKECTBOM JEHUCTBUTENIBHBIX YUCEN U KOOPANHATHOM MTPSAMOM.



CpaBHeHHE JIEHCTBUTENBHBIX 4YHCEN, apuMmeThyeckue MAEUCTBHUS C
JNEWCTBUTEIbHBIMU YUCIIAMHU.

Pa3mepbl OOBEKTOB OKPYXKAIOWIET0 MHpA, JUIMTEIBHOCTh IPOIIECCOB B
OKPY’KaIOIIEM MHUPE.

[Tpubnuk€éHHOE 3HAYCHHE BEIIMYMHBI, TOUHOCTh NpUOIKeHus. OKpyTiieHHe
yucen. [Ipuknka u olieHKa pe3yJbTaTOB BEIYUCICHUMN.

YpaBHeHMs U HEPABEHCTBA

JIunelinoe ypaBHEeHME. Pemenne ypaBHEHUM, CBOASAIIMXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelmieHuss ypaBHEHUN TPETbEW U YETBEPTOU
CTEIIEHEN Pa3JI0KEHNEM HA MHOKUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3a]1ay
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M €ro rpaduk. PemieHue cucrem aByX
JIMHEWHBIX YPaBHEHUM C IBYMs IIEpEMEHHBIMU. PellleHne CUCTEM IBYX YPaBHEHU,
OJJHO M3 KOTOpbIX JIMHEIlHOe, a Jpyroe — BTOpoil creneHu. ['padpuyeckas
UHTEpIIPETaLHs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crnocooom.

HucnoBeie HEPAaBEHCTBA U UX CBOMCTBA.

Pemienue JIMHEMHBIX HEPABEHCTB C OJHOW IepeMeHHOMN. Pemienue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW niepeMeHHOW. KBagpaTHele HepaBeHCTBA.
['padprueckas wHTEpHpeTanys HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMHU.

DyHKIUU

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. IlapaGomna, KoopauHATHI
BEPUIMHBI 1apadOoJIbl, 0Cb CAMMETPHUH MAPAOOJIBI.

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

YuciioBbIe MOCIE10BATEILHOCTH U MPOrPecCUm

[IoHsiTHE YHCIIOBOM IOCHENOBATEIBHOCTH. 3aJaHME I10CIEN0BATEIBHOCTH
peKyppeHTHOI dopmMyoii U Hopmysoit N-ro wieHa.

Apudmernueckass U reoMerpuueckas nporpeccuu. @opmyibsl N-ro ujieHa
apu(PpMETUIECKON 1 TeOMETPUUECKOM MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300pakeHre YICHOB apHU(PMETUYECKOH MU TE€OMETPUYECKOM Mporpeccuit
TOYKaMHU Ha KOOPAWHATHOM TIOCKOCTH. JIMHEWHBIN M AKCIOHEHIUAIBHBINA POCT.
CI1oHBIE NIPOLIECHTBHI.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA NTPOI'PAMMBI
YYEBHOTI O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTaTbl OCBOCHHS TNPOrpaMMmbl y4eOHOro Kypca
«Anredpa» XapaKTepu3yroTCs:

1) naTrpuoTHYEeCcKOEe BOCIMTAHME:

MPOSIBICHUEM MWHTEpeca K TMPONUIOMY W HACTOSALIEMY POCCUHUCKOM
MaTeMaTUKH, LEHHOCTHBIM  OTHOIIEHWEM K  JIOCTHXKEHHUSIM  POCCHMCKHUX
MAaTEMATUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHX
JTOCTIDKCHHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpa:kIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBHITIOJIHEHUIO 00s3aHHOCTEN T'pakJIaHWHA U peasiiu3alliud €ro
npaB, TMpPEJICTABJICHUEM O MATEeMaTUYECKUMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYP TPa’kKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO STUYECKUX MPOOIJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESTEIbHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOMI Ha AaKTMBHOE Yy4YacTHE€ B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAIMpPABICHHOCTH, OCO3HAHUEM BaXXHOCTH MAaTEMAaTHYECKOIO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCIEMIHOM NpodecCHOHaIbHOM
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX TJIAHOB C
y4ETOM JIMUHBIX UHTEPECOB U OOIIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTHIO K OSMOLMOHAJIBHOMY U  JICTETUYECKOMY  BOCIPUSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lad, PEUICHUM, pPacCYXXIECHUM, YMEHHUIO BHUIEThH
MAaTEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS:

OpUEHTAlMel B JAEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4YHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MPUPOJIBI U
oOIecTBa, MOHMMAaHUEM MAaTEMaTUYeCKOW HAayKH Kak cQepbl YeJI0BEUYECKOU
JEATEIIbHOCTH, JTANOB €€ Pa3BUTUS U 3HAYMMOCTH JJISI Pa3BUTHS IUBHIIA3ALINU,
OBJIQJICHUEM SI3bIKOM MAaTE€MaTHUKU MU MAaTEMaTHYECKOW KYJIbTYpPOM KaK CpeICTBOM
MO3HAHUS MHPA, OBJIAJCHHEM TMPOCTEHIIUMH HABBIKAMHU HCCIEA0BATEIIHCKOU
JIESITETbHOCTH;

6) ¢usuyeckoe BocnuTranue, (GOpMHpPOBAHHME KYJIbTYPbl 310pPOBbSl H
IMOLUMOHAJIBLHOIO 0JIArONOJIY YU :

FOTOBHOCTBHIO TMPHUMEHATh MATEMATHUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3I0pPOBbsl, BENECHHMS  3J0pPOBOrO  00pa3a JKU3HU  (30pOBOE  THUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJsIpHAs (Qu3nUecKas



aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pPEeQICKCUU, TPU3HAHUEM CBOETO
MpaBa Ha OITMOKY 1 TaKOTO e IIpaBa JPyroro 4ejaoBeka;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTAIIMEN HA MPUMECHEHHWE MaTEMAaTUYECKUX 3HAHUM JJI pEIICHUd 3aja4
B 00J1aCTH COXPAHHOCTH OKPYXaloIlel cpenpl, IIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJCACTBUM JIsi OKPYXKAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MPoOJIeM U IMMyTeH UX pPeIIeHuUs;

8) ajanranus K U3MEHAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSM B YCIIOBUSAX HEONPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEU KOMIIETEHTHOCTH Y€PE3 MPAKTUYECKYIO IE€ATEIBbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA Yy APYTHX JIOACH, MpUOOpeTaTb B COBMECTHOW ACATEIHHOCTU
HOBBIC 3HAHUS, HABBIKU U KOMIIETCHIIMU U3 OIbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dhopMyIMpOBaTh WS, IIOHITHS, TUTIOTE3bl 00 00BEKTAX U SBJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JEeUCTBUA, (OPMYJIMPOBATH M OICGHMBATh PHUCKH HU
MOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIbTATDI
IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBUS

ba3oBble jornueckune geicTBUs:

e BBIABIIATh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATHN, OTHOIICHWH MEXKIY IMOHATHIMH, (OPMYITHPOBATH
OTpEeNeNCHUS  TOHATHUH, YCTAHABIMBATh CYIIECTBCHHBIM  MpPHU3HAK
KJaccu(ukany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpOBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHUS:
YTBEPAUTEIbHbIE W OTpPHUIIATENbHbIC, €IUHUYHBbIC, YacTHbIE U OOIIue,
YCIIOBHBIE;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopeurs B (akTax, MAHHBIX, HAOMIOACHUSAX W YTBEPKIACHUSX,
npemyiaraTh  KPUTEPUM  JUIA  BBISBJICHHS ~ 3aKOHOMEPHOCTEH W
IIPOTUBOPEUHNIL;

e JIeJaTh BBIBOJBI C HCITOJIB30BAHWEM 3aKOHOB JIOTMIKH, JIETyKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

e pa30upaTh JI0OKa3aTEIbCTBA MATEMATHUYCCKUX YTBEPKIECHUH (MPSMBIC B OT
MPOTUBHOTO), MPOBOJUTH CAMOCTOSTEIBHO HECIOKHBIE OKa3aTelIbCTBa



MaTeMaThudecknux (haKkToB, BBICTpAWBATh APTYMEHTAIMIO, MPUBOIUTH
IPUMEPHI U KOHTPIIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCY KICHUS;
BBIOMpATh CIOCOO pelIeHus: y4eOHOM 3amauu (CpaBHHUBATh HECKOJBKO
BApHAHTOB pEIICHHs, BBIOMpaTh HaubOoNee MOAXOAAIMUNA ¢ Y4ETOM
CaMOCTOSITEITLHO BBIZICTIEHHBIX KPUTEPHUER).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

WCITOJIB30BaTh BOMPOCHI KaK MCCIICIOBATCILCKHA MHCTPYMEHT ITO3HAHHMS,
dbopMynupoBaTh BOIPOCHI, (PUKCUPYIOIIUE MTPOTHUBOpPEUHE, MpoOIeMy,
CaMOCTOATENILHO YCTAaHaBIMBAaTh HCKOMOE U JaHHOe, (HOPMHPOBATH
TUTIOTE3Y, apTYMEHTUPOBAThH CBOIO MO3UIINIO, MHEHUE;

MPOBOJUTh IO CAMOCTOSITEILHO COCTABJICHHOMY IIJIaHY HECJIOXKHBIN
OKCIIEPUMEHT,  HEOOJIBIIOE  HWCCIACAOBAaHWE  TI0  YCTAHOBJICHUIO
O0COOCHHOCTEH MaTEeMaTUYEeCKOI0 OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COOOiM;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHHS M BBIBOJBI IO pe3yJibTaTam
MPOBEAEHHOTO0 HAOIOACHHUS, HMCCIICIOBAHUs, OICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOIECCa, a TAKXE€ BBIABUTATh
MIPETIOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSX.

Pabora c nndopmanueii:

BBISIBIISAITh HEJOCTATOYHOCTh M HM30BITOYHOCTh HWH(MOpPMALUU, IAHHBIX,
HEOOXOAMMBIX JJIS PEIICHUS 3a1a4H;

BBIOMpATh, AHAIU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHHUS,

BbIOMpATh (opMy TMpeACTaBiIeHUS HHPOpMALMKU M WILIIOCTPUPOBATH
pemiaemMple 3aJadyd CXeMaMmH, JIuarpaMMamH, WHOW Trpadukod U HX
KOMOMHAIIUSIMU;

OLIEHMBATh HAaAEKHOCTh WMH(GOPMALUU MO KPUTEPUSM, MPEUI0KEHHBIM
YUUTEJIEM UIN CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHUKATHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

BOCIIPUHUMATh M (QOPMYJIHMPOBATH CYXKIEHUS B COOTBETCTBUHU C
YCIIOBUSIMHU U TIEJIIMH OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX M NMHCHbMEHHBIX TEKCTax, /1aBaTh IMOSICHEHUS IO
XOJIy peIIeHus 3a/1a4i, KOMMEHTHPOBATh TIOJyUYCHHBIN PE3yJIbTaT;

B X0JIe 0OCY>KJIEHHs 3a7aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIaeMON TEMBI,
POOJIEMBI, pelIacMOoM 3a/1auy, BEICKAa3bIBaTh UCH, HAIICIICHHBIC HAa TIOUCK
pEIICHUs, COIMOCTaBIATh CBOM CYXKICHUS C CYXKICHHSIMH JIPYTUX
YYaCTHHKOB JHajiora, OOHapy>KHWBaTh Pa3IMuyde W CXOJCTBO ITO3HIIHMH, B
KOPPEKTHOU popMe HhopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,
NPEACTABIATh  PE3yJbTaThl  PEIICHHWs  3a]add,  JIKCIIEPUMEHTA,
UCCJICIOBAHMsI,  TPOEKTa,  CaMOCTOATEIBLHO  BBIOMpAaTh  (opmar
BBICTYIUICHHUS C YIETOM 3aJ1a4 TIPE3EHTAIIMU U OCOOCHHOCTEH ayIuTOPHH;



MMOHUMATh u HCII0Jb30BaTh MPEUMYIIECTBA  KOMAHIHOU u
WHIUBUAYAJbHOW pabOThl TIPU peNIeHWH Y4YeOHBIX MaTeMaTHYeCKHX
3a/1a4;

MIPUHUMATH 1€ COBMECTHOM JEATEIbHOCTH, INIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM paboOThI, pacrlpeneisTh BHIbI padoT, JOroBapuBaThCA,
o0CyXIaTh MPOLIECC U pPe3yybTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTsl (0OCyXaeHHs, OOMEH
MHEHUSIMH, MO3TOBBIC€ IITYPMbl W JIPYTHE), BBIMNOJHITH CBOKO 4YacTb
paboThI U KOOPJIMHUPOBATH CBOU JECUCTBUS C IPYTUMH YWICHAMHU KOMaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJIAJia B OOLIMUA MPOIYKT MO KPUTEPUSIM,
chOpMYITUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHUCTBHSI.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE Y4eOHbIE el CTBHUS
Camoopranuzamnus:

CaMOCTOSITEJIbHO COCTaBJIAThH IUUIaH, AJITOPUTM PELICHUS 3aAaud (MU €ro
4acTh), BBIOUpATh CIOCOO pelieHUs: ¢ Y4ETOM UMEIOIIUXCS PEeCypcoB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BapUAHTHI pEIICHUM C Y4ETOM HOBOM MH(MOpMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BIAJETh CIOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJIA IMpoiecca H
pe3ysbTaTa peuieHuss MaTEMaTHYECKOM 3a1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTHh IIPU PEUICHUU
3a7a4i, BHOCUTHb KOPPEKTHBBI B [IESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENIbCTB, HAWIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJbTAaTa ACATEIbHOCTH MOCTABICHHOW LIEIIH
U YCIIOBUSIM, OOBSCHSTh MPUYUHBI JTOCTHKECHUS WJIM HEIOCTUKEHUSI LIEIIU,
HAXOJIUTh OIMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI

K xoHmy oOyuenus B 7 KkJjacce OOyYarOIMICS TIOJYyYUT CIICIYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

BbimonHsaTh, coderas yCTHbIE M NMUCBMEHHBbIE NPUEMBI, apUPMETHUECKHE
JNEUCTBHUS C PAalMOHAIIBHBIMU YUCIIAMM.

HaxoauTh 3HaueHHsS YWCIOBBIX BBIPRXKEHUU, MPUMEHSTHh pa3zHOOOpa3HbIC
CHOCOOBI U MPUEMBI BBIYMCICHUS 3HAUEHUI TPOOHBIX BBIPAKEHUMN, COIEPIKALIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauTh OT 0AHOM (OPMBI 3aMKMCH YUCEN K APYroi (mpeoOpa3oBbIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUUHYIO IPOOB).

CpaBHUBAaTh U YIOPSIOYMBATH PALIMOHAIIbHBIE YKCTIA.

OKpyrasTe yKcIa.



BBINOIHATE NIPUKUAKY U OLIEHKY PE3yJIbTaTa BBIYMCICHNAN, OLICHKY 3HAYEHUN
YUCJIOBBIX BBIPAKCHUW. BBINOIHATE AEUCTBUS CO CTENEHSMHU C HATypajlbHBIMU
MOKA3aTEeIIMHU.

[IpuMeHATP  NpPU3HAKK  ACIUMOCTH,  Pa3jOKEHUE HAa  MHOXHUTEIH
HaTypaJbHBIX YUCET.

Pematb mpakTUKO-OPUEHTHUPOBAHHBIE 337a4YM, CBA3aHHBICE C OTHOUIEHUEM
BEJIMYMH, MPONOPLHOHAIBHOCTBIO BEJIWYHMH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pEe3yabTaThl PELICHMs 3a4a4 ¢ y4€TOM OTPAHWYCHHM, CBSA3AHHBIX CO CBOWCTBAMH
paccMaTpuBaEMbIX OOBEKTOB.

AJuredOpanyecKue BbIPpaKEeHUA

Hcnonp3oBaTh anredpanyecKyro TEPMHUHOJIOTHIO M CUMBOJIMKY, MPUMEHATDH
e€ B IIpoLecce OCBOCHUS Y4eOHOro MaTepuarna.

Haxonute 3HaueHUs: OYyKBEHHBIX BBIPDAXKEHHM NPH 3aJaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

BemonusaTe  npeoOpa3oBaHMsl  LIEJIOTO  BBIPAKEHUS B MHOTOWIEH
IPUBEIEHUEM MOJOOHBIX CJIaraéMbIX, PACKPBHITUEM CKOOOK.

BBINONHATE yMHOXKEHUE OJHOYWICHA HAa MHOIOWIEH M MHOIOWIEHA Ha
MHOTOYJIEH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCyIIECTBIATh PA3JIOKEHUE MHOTOWICHOB HA MHOMKUTEIM C IOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEr0o MHOXHUTENs, TPYNIUPOBKU  CJaraeMsiXx,
npuMeHeHus: (POpMyJ COKPAILIEHHOTO YMHOKEHHS.

[IpumensTh npeoOpa3oBaHKs] MHOTOWICHOB ISl PEIICHHS Pa3iHYHbIX 3a]ad
W3 MaTEMATHKH, CMEKHBIX IIPEAMETOB, U3 PEATbHON ITPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypaJbHBIMM IOKA3aTENSIMUA IS
npeoOpa3oBaHUsl BEIPAKCHUIA.

YpaBHeHHS U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHUsI C OJHOM IEPEMEHHOW, NPUMEHSs IpaBUJIa
[Iepexo1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIIBHOMY eMy. IIpoBepsATs, sBisieTCs
JIM YUCJIO KOPHEM YPaBHEHUS.

[TpumensTe rpaduyeckue METOIbI IPHU PEIICHUN JTUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[TonGupare mnpumepsl Map 4YHUCEN, SBIAIOMIMUXCS pPEIIeHUEM JUHEHHOro
YPAaBHEHUS C ABYMS IIEPEMEHHBIMMU.

CrpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JMHEHHOTO YpaBHEHUS C
JIBYMsl TIEPEMEHHBIMH, MOJIb3YSICh TpaMKOM, NPUBOJUTH MPUMEPHI PELICHUS
YpaBHEHMUS.

Pewats cuctemsl IBYX JIMNHEMHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMH, B TOM
qucie rpapuuecku.

CocraBnsaTe M pemiaTh JIMHEMHOE YpaBHEHHE WM CUCTEMY JIMHEMHBIX
YPaBHEHUM 110 YCJIOBHMIO 3aJayd, HWHTEPIPETUPOBATL B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a44 ITOJyYEHHBIN pe3yJIbTar.

DyHKIUU



N300pakaTh Ha KOOPAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 TaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KH, HHTEPBAJIbL, 3alIMCHIBATh YUCIOBBIE IPOMEKYTKHU Ha
anre0panyecKoM s3bIKe.

OTMeuaTh B KOOPJMHATHOW IJIOCKOCTH TOYKH IO 33JaHHBIM KOOpPIAWHATAM,
CTpouTh rpaduku TMHEHHBIX GyHKUIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (GYHKIUNA U3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTb, BPEMS, PACCTOSHHUE, II€HA, KOJIUYECTBO, CTOUMOCTb,
MIPOU3BOIUTENLHOCTbD, BpEMS, 00bEM pabOTHI.

Haxoauts 3HaueHue GyHKIIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii crnoco® mMpeAcTaBIeHUS U aHamu3a HH(popmaluu,
U3BJIEKATh U HHTEPIPETUPOBATH MHPOPMAIIHIO U3 TPAPUKOB PEAbHBIX MPOILIECCOB
Y 3aBUCHMOCTEM.

K xoHiy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOTYYUT CIIECAYIOIIHE
IIPEAMETHBIE PE3YJIbTATHI:

Yucaa v BBIYMCICHUA

Hcnonb30BaTh HavalbHBIE MPEACTABICHUS O MHOXKECTBE JACHCTBUTEIIBHBIX
YHCeJ JUIsl CPAaBHEHUSI, OKPYTJIICHUSI U BBIYUCICHUH, U300pakaTh JIEWCTBUTEIIbHbBIE
4yycila TOYKaMU Ha KOOPAUHATHOU IIPSIMOM.

[IpumensaTh TOHSTHE apU(METHUUECKOro KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHU, UCIIOJIB3Ysl MPU HEOOXOAMMOCTH KAJIbKYJATOP, BBINOIHITH
npeoOpa3oBaHus BBIPAKEHUN, COAEPKAIIUX KBAAPATHBIE KOPHHU, HCIONb3YS
CBOMCTBA KOPHEMN.

Hcnonb30BaTh 3amucu OOJBIIMX M MaJIbIX YUCEN C MOMOIIBIO JAECATUYHBIX
npoOeit u creneneit yucna 10.

AJsredOpanvyecKue BbIPAKEHUA

[IpyMEHATP TOHATHE CTENEHUM C LENbIM IOKAa3aTEJIEM, BBINOJIHATH
npeoOpa3oBaHus BhIPAXKEHUH, COEPIKALUX CTENEHH C LEIbIM NTOKa3aTEeJIEM.

BBITIONHATE TOXIECTBEHHBIE MPE0oOpPa30BaHUs PAIMOHATBHBIX BBIPAKEHUN
Ha OCHOBE MPaBUJI ACHCTBUIN HAJ MHOTOUJICHAMH U alre0pandyecKuMu ApoosiMu.

PacknanpiBaTh KBaJpaTHBINA TPEXUICH HA MHOKHUTEIIH.

[TpumensTh mpeodpa3oBaHus BRIPAKECHHM JIs pEIICHUS PA3INYHBIX 3a/1a4 U3
MAaTEMATUKH, CMEXKHBIX ITPEIMETOB, U3 PEATIbHOU MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pewate nMHENHBIE, KBAaJpaTHBIE YPaBHEHUS W PAlMOHAJIbHBIE YpaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C JIByMS IEPEMEHHBIMU.

IIpoBoaUTE IpOCTEUIINE UCCIIEAOBAHUS YPABHEHUM U CUCTEM YPaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM TrpadUuecKuX Npe/ICTaBIeHU (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPAaBHEHUM PEILICHMS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

[lepexoauTth OT crmoBecHOW (GOPMYIHPOBKH 3amadul K €€ anreOpandeckoit
MOJIEJIA C TIOMOIIBK) COCTABJICHUSI YPaBHECHUSI WIIM CHUCTEMbl YpaBHEHU,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a]1a4d MMOJIYYECHHBIN pPE3yJIbTar.



[IpuMeHsTh CBOWCTBA YMCIOBBIX HEPABEHCTB [Jii CPAaBHEHUS, OILICHKH,
pelath JIMHEWHbIE HEPABEHCTBA C OJHOW IMEPEMEHHOM M WX CUCTEMBI, JaBaTh
rpauyuecKyo WUIIOCTPALIMI0 MHOXKECTBA pEIIEHUH HEpaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DOyHKIMHA

[loHumMaTh ¥ KCHONB30BATh (PYHKIIMOHAJILHBIE TOHSTHS U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAUEHMsI), ONPEACNATh 3HaUYeHHE (YHKIHUU TO 3HAYEHUIO
apryMeHTa, ONpeIeIIsITh CBOMCTBA (QYHKIUH 10 €€ rpaduKy.

Ctpouts rpaduKu AMeMEHTAPHBIX PYHKIMNA BUA!

y=kIx,y = %2,y =x3,y = ||, y = VX, OIECHIBaTh CBOICTBA YHCIOBOI
byHkmn 1o e€ rpaduky.

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi MOJYYUT CIIECAYIOIIHE
MpEAMETHBIE PE3YIbTATHI:

Yuciaa v BBIYMCICHUA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAIIBHBIEC U UPPALIMOHAIBHBIE YHCIIA.

BoimonHaTh  apudMeTHdecKue JIeUCTBHS C palMOHAIBHBIMU YHCIIAMH,
coueTass YCTHbIE M NHUCHBMEHHBIE TMPUEMBI, BBIIOJHITh BBIUHCICHUS C
UppalMOHaIbHBIMU YUCIAMHU.

HaxoauTe 3HaueHUsi CTENEHEH C LEJbIMA [OKa3aTelsIMU U KOPHEM,
BBIYUCIISITh 3HAYEHUS YNCIOBBIX BBIPAKECHUI.

OKpyrJisITh  IEUCTBUTEIBHBIC YHWCIA, BBINOJHATh MPUKUAKY pe3yJibTara
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKCHUMU.

YpaBHeHNS U HEPABEHCTBA

Pemiath JNUHEHBIE W KBaJApaTHbIC YPaBHEHUS, YpaBHEHUS, CBOJSIIUECST K
HUM, POCTENIIINE TPOOHO-pAllMOHATLHBIC YPaBHEHUS.

Pemate cucrtemsl IBYX JIMHEWHBIX YPAaBHEHUM C JABYMS IIEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUI, B KOTOPBIX OJJHO YPABHEHUE HE ABJISETCSA JTUHECUHBIM.

PemaTe TeKCTOBBIE 3amayM aiareOpamdyeckuM CIocoOOM C  TMOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIU CUCTEMBI JIBYX YPABHEHUM C IBYMSI IEPEMEHHBIMHU.

[IpoBOANTE MPOCTEUIINE UCCIENOBAHNUS YPABHEHUM U CUCTEM YPaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHni (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMAa YPAaBHEHUMN PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
npoyee).

Pemiath nuHelHbIE HEPaBEHCTBA, KBAJPAaTHbIC HEPABEHCTBA, HU300paKaTh
pelIeHre HEPaBeHCTB HAa YMCIIOBOM NPSIMOM, 3aUCBHIBATh PEIICHHE C MOMOUIBIO
CUMBOJIOB.

Pemiath  cuctemMbl  JIMHEHWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOIIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)xkaTh pEIICHHE CHUCTEMBbI
HEPaBEHCTB Ha YMCJIIOBOM MPSIMOM, 3aIIMChIBATh PEHIEHUE C TOMOIIBI0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUN PA3JIMYHBIX 3a]1a4.

DyHKIUU

PacriosnaBath (GyHKIMHM W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMaTHUECKH
pacIoyio’KeHNe Ha KOOPAMHATHON TIOCKOCTH rpadukoB GyHKImi Buga: y = KX, y



=kx+b,y=kix,y=ax2 + bx +c,y=x3,y=1X, y = |X|, B 3aBHCHMOCTH OT
3HauYE€HUN KOA(DPUITMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Crpouth U HM300paXaTh CXEMaTHYECKU TpapUKU KBAIPATUUYHBIX (DYHKIIHM,
ONMKCHIBATH CBOMCTBA KBAJPATUUHBIX (PYHKIUH 1O UX Tpaduxam.

Pacnio3naBaTh KBajpaTUyHy0 QYHKIHIO 110 (Gopmysie, TPUBOAUTH MPUMEPHI
KBaIPaTUYHBIX (QDYHKIMHA U3 peaibHOM KU3HU, (U3UKU, TEOMETPUHU.

YucsioBbIe MOCI€I0BATEILHOCTH U MPOrPecCum

Pacno3naBaTh apu(METHUYECKYI0 U TEOMETPUYECKYI0 MPOTPEecCUd Npu
pa3HbIX CrIOco0ax 3aJaHus.

BBINONMHATE  BBIUMCICHHUS C UCHOJB30BaHUEM (GopMyn N-ro  4jeHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MIEPBBIX N UJICHOB.

N300paxaTh YIEHBI MOCJIEIOBATEIbHOCTY TOYKAMHU Ha KOOPAWHATHOU
IJIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YHUCIOBBIMM IIOCJIEI0BATEIBHOCTSIMHU, B TOM
YuClie 33/1a4d U3 PEaIbHOM JKU3HHU (C MCIOJIb30BAHUEM KaJIbKYJIATOPA, LIUPPOBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHUE

HaunmenoBaHmue pa3xesioB 1 TEM

7 KIIACC

KoauuyecTBO 4acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne n/m
NMPOrpamMMblI Bcero oOpa3oBaTe/IbHBIE pecypchl

1 :I{;I;JII; ¥ BEITHCIICHAS. PallHORAIEHEIS 25 bubnmnoreka LIOK https://m.edso0.ru/7f415b90
2 AnrebpanuecKue BRIPAKCHHS 27 bubnuoreka L{OK https://m.edsoo.ru/7f415b90
3 YpaBHEHUS 1 HEPABCHCTBA 20 bubnmoreka [{OK https://m.edsoo.ru/7f415b90
4 Koopaunats! u rpaduku. OyHKImn 24 bubnuoreka LIOK https://m.edsoo.ru/7f415b90
5 [ToBTOpenue u 0000IIEHNE 6 bubmmoreka LIOK https://m.edsoo.ru/7f415b90
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HaunmenoBaHmue pa3xesioB 1 TEM

8 KVIACC

KoanuecTBo 4acoB

DJIeKTpoHHbIe (LM (ppoBbIE)

Ne n/m
NMPOrpaMMblI Bcero odpa3oBaTebHbIE PeCypChl
1 Ef;}f; M BbraucneHus. Keanpatibie 15 Bu6smorexa [JOK https:/m.edso0.ru/7f417af8
2 ‘ncna u serancnenus. Crenews ¢ 7 bubnmuoreka [{OK https://m.edsoo.ru/7f417af8
1[EJIBIM TTI0Ka3aTelIeM
3 Aﬂre6paﬂqevcm.? BRIPKCHITL. 5 bubnmoreka L{OK https://m.edsoo.ru/7f417af8
KBanparsslii TpEXuineH
4 AJITEOPaHECKHE BHIDAKCHHA. 15 bubnuoreka [{OK https://m.edsoo.ru/7f417af8
Anrebpanueckas 1poob
5 VPABHCHHU5! 1 HEDABEHCTBA. 15 Bu6morexa L{OK https:/m.edsoo.ru/7f417af8
KBanpatHble ypaBHEHUS
6 yPaBHeHHf{ M HepaBeHCTR. CHCTeMEI 13 bubmuoteka [{OK https://m.edsoo.ru/7f417af8
YpPaBHECHUH
7 YPABHCHHUS! M HEPABEHCTBA. 12 bubmuoteka [{OK https://m.edsoo.ru/7f417af8
Hepasencrsa
8 Oynkuuu. OCHOBHbBIE TOHATHUS 5 bu6mmoreka LIOK https://m.edsoo.ru/7f417af8
9 Oyakuu. YucnoBbeie PyHKIUN 9 bubnuoteka [{OK https://m.edsoo.ru/7f417af8
10 [ToBTOpenue n 0600IIeHNE 6 bu6mmoreka [{OK https://m.edsoo.ru/7f417af8
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HaunmenoBaHmue pa3xesioB 1 TEM

9 KJIACC

KoanuecTBo 4acoB

DJIeKTpoHHbIe (LM (ppoBbIE)

Ne n/m
NMPOrpaMMblI Bcero odpa3oBaTebHbIE PeCypPChl
1 21?311: M BEIUCICHM. JICHCTBHTENbHEIE 9 bubmuoreka I{OK https://m.edsoo.ru/7f419d08
2 ypaBIjeHm 11 HICPaBeHCTRa. YpasHeHus ¢ 14 bubmuoreka [{OK https://m.edsoo.ru/7f419d08
OJIHO MepeMEHHOMN
3 YPABHCHUS 1 HEPABEHCTBA. CHCTEMBI 14 Bu6morexa [IOK https:/m.edsoo.ru/7f419d08
ypaBHECHUU
4 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 16 bubnuoreka [{OK https://m.edsoo.ru/7f419d08
5 DOyHKIHUH 16 bu6mmoreka LIOK https://m.edsoo.ru/7f419d08
6 YucioBbIe MOCIEN0BATEIBHOCTH 15 bu6mmoreka LIOK https://m.edsoo.ru/7f419d08
7 [TosTopenue, 060dmenue, 18 Bu6miorexa IIOK https://m.eds00.ru/7f419d08
CHUCTEMaTH3aIus 3HAaHUI
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HOYPOYHOE INIVIAHUPOBAHUE

7 KUIIACC
KonauyecrBo
Ne i/ Tema ypoka 4acoB
Bcero
1 [ToHsITHE PAIMOHAIFHOTO YUCIIA 1
2 Apudmerndeckue 1eHCTBHS ¢ palliOHAIBHBIMHA YHCIAMU 1
3 Apudmerndeckue 1eHCTBHS ¢ palliOHATBHBIMHA YHCIAMU 1
4 Apudmerndeckue 1eHCTBHS ¢ palliOHAITBHBIMHA YHCIAMU 1
5 Apudmerndeckue 1eHCTBHS ¢ palliOHATBHBIMHA YHCIAMU 1
6 Apudmernueckue 1eHCTBUS ¢ pallMOHAIBHBIMU YUCIAMU 1
7 CpaBHeHue, ynopsJ0YMBaHUE PALIMOHAIBHBIX YHCEll 1
8 CpaBHeHue, ynopsJ0UYMBaHUE PALMOHATIBHBIX YHCEll 1
9 CpaBHeHue, ynopsJ0YMBaHUE PALIMOHAIBHBIX YHCEl 1
10 CreneHs ¢ HaTypaJIbHBIM NIOKA3aTENEM 1
11 CreneHsb ¢ HaTypaJIbHBIM NIOKA3aTENEM 1
12 CreneHb ¢ HaTypalbHBIM MTOKA3aTEIEM 1
13 CreneHb ¢ HaTypalbHBIM MTOKA3aTEIEM 1
14 Konmponvnas paboma Ne 1 no meme "Payuonanvrovle uucia” 1
15 Pemennie oCHOBHBIX 3a/1a4 Ha JPOOH, MPOLIEHTHI U3 PeasIbHOM MPaKTUKU 1
16 Pemennie oCHOBHBIX 3a/1a4 Ha JPOOH, MPOLIEHTHI U3 PeasIbHOM MPaKTUKU 1
17 Pemennie ocCHOBHBIX 3a/1a4 Ha JPOOU, MPOLIEHTHI U3 peaIbHON MPAKTUKHU 1
18 Perienue OCHOBHBIX 3a/1a4 Ha IpOOH, IPOIIEHTHI U3 PEATBbHOM MPAKTUKH 1
19 [Tpu3HaKM JETUMOCTH, PA3JI0KEHHsI HA MHOKUTENIN HATYPAJIbHBIX YHCEll 1
20 [Tpu3HaKM JETUMOCTH, PA3JI0KEHHsI HA MHOKUTENIN HATYPAJIbHBIX YHCEll 1
21 Peanbubie 3aBucumoctH. [Ipsimast 1 o6paTHas IPONOPLIHOHATILHOCTH 1
22 Peanbubie 3aBucumoct. [Ipsmas 1 o6paTHas IpONOPLUOHATILHOCTH 1




23 Peanbublie 3aBucumoctu. [IpsimMast 1 0OpaTHasi MpONOPIHMOHATEHOCTH 1
24 Peanbublie 3aBucumoctH. [IpsimMast 1 0OpaTHasi MpONMOPIHOHATEHOCTH 1
25 Konmponvnas paboma Ne 2 no meme "Payuonanvrovle uucia” 1
26 BykBeHHbIE BBIpaKEHUS 1
27 [Tepemennsbie. JlonmycTrMbIe 3HAYCHHS TIEPEMEHHBIX 1
28 DopmyIibl 1
29 DopmyIibl 1
30 [IpeoOpa3oBanue OyKBEHHBIX BBIPAXKEHUH, PACKPBITHE CKOOOK U MPUBEICHUE MTOTOOHBIX CIIaraeMbIX 1
31 [IpeoOpa3oBanne OyKBEHHBIX BBIPAKEHUH, PACKPBITHE CKOOOK U MPUBEICHUE MOTOOHBIX CIIaracMbIX 1
32 [IpeoOpa3oBanne OyKBEHHBIX BBIPAKEHUH, PACKPBITHE CKOOOK U MPUBEICHUE MOTOOHBIX CIIaracMbIX 1
33 [IpeoOpa3oBanne OyKBEHHBIX BBIPAKEHUH, PACKPBITHE CKOOOK M IPUBEACHUE TTOAO0OHBIX ClIaraeMbIX 1
34 CBoJicTBa CTENEHU C HATYPAJIbHBIM [T0KA3aTEIEM 1
35 CBolicTBa CTENIEHU C HATYPAJIbHBIM [T0KA3aTEIEM 1
36 CBolicTBa CTENEHU C HATYPAJIbHBIM [TOKA3aTEIEM 1
37 MHorousneHsl 1
38 MHorouneHsl 1
39 CnoxxeHue, BBIYUTAaHHUE, YMHOKEHHE MHOT'OUYJIEHOB 1
40 CrnosxeHue, BBIYMTaHUE, YMHOKEHNE MHOTOUYJIEHOB 1
41 CnoxxeHue, BBIYMUTaHHUE, YMHOKEHHNE MHOTOWICHOB 1
42 Konmponvnas paboma Ne 3 no meme "Aneebpauueckue svipasxcenus” 1
43 @opMyIIBI COKPAIIEHHOTO YMHOXEHUS 1
44 @opMyIIBI COKPAIIEHHOTO YMHOXKEHUS 1
45 @DopMyJIbl COKPAEHHOTO YMHOXKEHHS 1
46 @DopMyJIbl COKPAEHHOTO YMHOXKEHUS 1
47 @DopMyJIbl COKPAEHHOTO YMHOXKEHHS 1
48 Pa3nosxeHre MHOTOUYJIEHOB HA MHOYKUTEIU 1
49 Pa3nosxeHre MHOTOUYJIEHOB HA MHOYKUTEIU 1
50 Pa3noxeHre MHOrO4JI€HOB HA MHOKUTEIU 1

1

51

Paznoxenrne MHOTOYICHOB HA MHOKHTEIIH




52

Konmponvnas paboma Ne 4 no meme "Aneebpauueckue svipasxcenus”

1
53 VYpaBHeHue, mpaBuiia Ipeodpa3oBaHusl ypaBHEHUS, PABHOCUILHOCTh YpaBHEHUN 1
54 JIuHeitHOE ypaBHEHHUE C OJJHOM MTEPEMEHHOM, pEeIICHUE TUHECUHBIX YPAaBHECHUI 1
55 JIuneitHOE ypaBHEHHUE C OJHON IEPEMEHHOM, PEIICHUE JIMHEHHBIX YPaBHEHUM 1
56 JIuneitHOE ypaBHEHHUE C OJHON NIEPEMEHHOM, PEIICHUE JIMHEHHBIX YPaBHEHUM 1
57 Pemenue 3a1a4 ¢ moMoIbI0 YpaBHEHUN 1
58 Pemrenue 3a1a4 ¢ TOMOIIBIO ypaBHEHU I 1
59 Pemrenue 3a1a4 ¢ mTOMOIIBIO YpaBHEHU I 1
60 Pemrenue 3a1a4 ¢ mTOMOIIBIO YpaBHEHU I 1
61 JluneliHoe ypaBHEHHUE C IBYMs IEPEMEHHBIMH U €T0 rpaduk 1
62 JluneliHoe ypaBHEHHUE C IBYMS IEPEMEHHBIMH U €T0 rpaduk 1
63 Cucrema IByX TUHEHHBIX YpaBHEHH ¢ IBYMsI IEpEMEHHBIMU 1
64 Cucrema IByX TUHEHHBIX YPaBHEHH C ABYMS MTEPEMEHHBIMU 1
65 Cuctema IByX JIMHEHHBIX YpPaBHEHHH € IByMsl IepeMEHHBIMU 1
66 Cuctema IByX JTMHEHHBIX YpPAaBHEHHH € IByMsI TepeMEHHBIMU 1
67 Pemenue cucrem ypaBHEHUN 1
68 Pemenue cucrem ypaBHEHUN 1
69 Pemenue cucrem ypaBHEHHIA 1
70 Pemrenue cucrem ypaBHEHHIA 1
71 Pemenne cucreM ypaBHeHUN 1
72 Konmponvnas paboma Ne 5 no meme "Jlunevnvie ypasnenus" 1
73 Koopaunara Touku Ha ipsmMoit 1
74 YucnoBble TPOMEKYTKH 1
75 YucnoBble TPOMEXYTKH 1
76 PaccrosiHre Mexy AByMsl TOUKaMH KOOPAMHATHOM NpsiMOH 1
77 PaccrosiHue Mexy AByMsl TOUYKaMH KOOPAMHATHOM MpsiMON 1
78 [IpsiMoyrosbpHas cucTeMa KOOpIUHAT Ha MI0CKOCTH 1
79 [IpsimoyronbHas cucTeMa KOOPAMHAT Ha INIOCKOCTH 1
80 [Tpumeps! rpadukoB, 3a1aHHBIX (HOpMYITaMHU 1




81

[Ipumeps! rpadukoB, 3a1aHHBIX (HOpMyIaMu

1
82 [Tpumepsn! rpadukoB, 3a1aHHBIX HOpPMYITaMHU 1
83 [Tpumeps! rpadukoB, 3a1aHHBIX HOpPMYITaMHU 1
84 Urenue rpadMKoB peasibHBIX 3aBUCUMOCTEH 1
85 Urenue rpadMKOB peasibHBIX 3aBUCHMOCTEH 1
86 [Tonatue GyHKIUU 1
87 I'padux GpyHKIIIHN 1
88 CaoiicTBa GyHKINI 1
89 CaoiicTBa GyHKINI 1
90 Jluneiinas GpyHKIUSA 1
91 Jlunelinas GyHKIUSA 1
92 [Toctpoenue rpaduka mTuHETHON QYHKIIUU 1
93 [Toctpoenue rpaduka muHEHON HYHKIIUU 1
94 I'paduk pynkumm y =[x| 1
95 I'paduk pynkumm y =[x| 1
96 Konmponvnas paboma Ne 6 no meme "Koopounamwl u epaghuxu. @ynxyuu" 1
97 [ToBTOpEHNE OCHOBHBIX MOHSATHI 1 METOJIOB Kypca 7 Kiacca, 00001IeHrne 3HaHu i 1
98 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOOB Kypca 7 Kiacca, 00001IeHne 3HaHU ! 1
99 [ToBTOpEHME OCHOBHBIX MOHATHI U METOJOB Kypca 7 Kiacca, 00001eHne 3HAaHU I 1
100 [ToBTOpEHME OCHOBHBIX MOHATHIM U METOAOB Kypca 7 Kiacca, 00001IeHne 3HAaHU I 1
101 HUmoeosas konmponvuas paboma 1
102 [ToBTOpEHNE OCHOBHBIX MOHSATUI 1 METO/IOB Kypca 7 Kilacca, 000011eHe 3HaHu | 1
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8 KVIACC

KoaunuecTBO
Ne i/ Tema ypoka 4acoB
Bcero
1 KBagparHblil KOpEHb U3 YUCIIA 1
2 [TonsiTre 06 UPpALIMOHAIILHOM UHUCIIE 1
3 JlecsiTuuHbIC TPUOTMKCHUS UPPATMOHATLHBIX YHACE 1
4 JlecsaTnaHbIe PUOIMKCHHS UPPATMOHATBHBIX YHCEIT 1
5 JlelicTBUTEIIbHBIC YKCIIA 1
6 CpaBHEHHE ICHCTBUTEIBHBIX YHCEIT 1
7 CpaBHEHHE ICHCTBUTEIBHBIX YHCEIT 1
8 Apudmernueckuil KBaJpaTHbIH KOPEHb 1
9 VYpaBHeHue BUIA X* = a 1
10 CaoiicTBa apuMeTnyecKux KBaJpaTHbIX KOpHEN 1
11 CaoiicTBa apuMeTnyecKux KBaJApaTHbIX KOpHEN 1
12 [TpeoOpazoBaHMe YHCIOBBIX BRIPAKCHUM, COJIEPIKAIINX KBaIPATHBIE KOPHU 1
13 [TpeoOpazoBaHMe YHCIOBBIX BRIPAKCHUM, COJIEPIKAIINX KBaIPATHBIE KOPHU 1
14 [TpeoOpazoBaHMe YHCIOBBIX BRIPAKCHUM, COJIEPIKAIINX KBAIPATHBIE KOPHU 1
15 Koumponvnas paboma Ne 1 no meme "Keaopamuwvie kopru" 1
16 CTeleHsb ¢ HeabIM IToKa3aTelIeM 1
17 CrangapTHas 3amuch yncia. Pasmepbl 00bEKTOB OKPYKAIOIIETO MUPa (OT SJIEMEHTAPHBIX YaCTHIL 10 1
KOCMHYECKHX 00BEKTOB), IITUTEITHHOCTD IMPOIIECCOB B OKPYKAIOIIEM MUPE
18 CBoiicTBa CTEICHH C IEIBIM IT0Ka3aTeaeM 1
19 CBoiicTBa CTEICHH C MEIBIM IT0Ka3aTeaeM 1
20 CBolicTBa CTENEHH C IIEJIBIM ITOKa3aTeaeM 1
21 CBOMCTBA CTEIICHU C ICIBIM ITI0Ka3aTelIeM 1
22 CBOMCTBA CTCIICHU C IC/IBIM ITI0Ka3aTelIeM 1
23 KBanpaTHblil TpéxuiieH 1




24

KBanpatublii TpéxuiieH

1
25 Paznoxenue kBagpaTHOTO TPEXUIECHA HA MHOKHUTEIN 1
26 Paznoxenue kBagpaTHOTO TPEXUIECHA HA MHOKHUTEIN 1
27 Konmponvnas paboma Ne 2 no memam "Cmenenu. Keaopamuwiii mpexunen” 1
28 Anrebpandeckas 1po0b 1
29 JlonycTHMBIe 3HAYSHHS IEPEMEHHBIX, BXOISIINX B are0pandeckue BhIpaskeHUs 1
30 JlonmycTHMBIe 3HAYSHHS IEPEMEHHBIX, BXOISIINX B areOpandeckue BhIPaKeHUs 1
31 OcHOBHOE CBOWMCTBO alredpandeckoi apodu 1
32 Coxparenue apobeit 1
33 Coxparenue apobeit 1
34 Coxparenue apobeit 1
35 Crnosxenue, BBIYHUTaHNUE, YMHOKEHHUE U JIeJICHHE anreOpanyeckux Ipooeit 1
36 Crnosxenue, BBIYMUTaHUE, YMHOKEHHUE U JIeJICHHE anreOpanyeckux Ipooeit 1
37 CrnoxeHue, BBIUUTaHHE, YMHOXKEHHE U JIeIeHUE anredpandeckux apooei 1
38 CroxeHue, BBIUUTaHHE, YMHOXKEHHE U JIeJIeHUe ajaredpanyeckux apooei 1
39 ITpeoOpa3oBaHue BBIpAXKEHHH, COACPIKALIMX allre0pandeckue Ipoou 1
40 ITpeoOpa3oBaHue BBIpAXKEHHH, COAECPIKALIMX allre0pandeckue Ipoou 1
41 [IpeoOpa3oBanHue BbIpaxeHH, copepKalux aaredpanyeckue a1poodu 1
42 Konmponvnas paboma Ne 3 no meme "Aneebpauueckas opoos" 1
43 KBanpaTtHOoe ypaBHEHUE 1
44 HemnonHoe kBagpaTHOE ypaBHEHUE 1
45 HemnonHoe kBagpaTHOE ypaBHEHUE 1
46 dopmysa KOpHEH KBaIpaTHOTO ypaBHEHUS 1
47 @dopmysa KOpHEH KBaIpaTHOTO ypaBHEHUS 1
48 @dopmysa KOpHEH KBaIpaTHOTO ypaBHEHUS 1
49 Teopema Buera 1
50 Teopema Buera 1
o1 PemreHne ypaBHEHUH, CBOASIIUXCS K KBaIpaTHBIM 1
52 Pemenue ypaBHeHUH, CBOASIIMUXCS K KBaJIpaTHBIM 1




53 [Ipocreiimme 1poOHO-paIMOHATILHBIC YPaBHEHUS 1
54 [Ipocreiimme 1poOHO-paIMOHATILHBIC YPaBHEHUS 1
55 Perienue TekCTOBBIX 33Ja4 C MOMOIIIBIO KBAJIPATHBIX YPaBHEHUI 1
56 PerieHue TekCTOBBIX 33Ja4 C MOMOIIBIO KBAJIPATHBIX YPaBHEHUI 1
57 Konmponvnas paboma Ne 4 no meme "Keaopammuvie ypasnenus" 1
58 JluneliHOe ypaBHEHHUE C JBYMs IEPEMEHHBIMH, €T0 rpaduK, IpUMEPHI PeIICHHs] YPAaBHEHH B IEJIbIX YUCIIaX 1
59 JluneliHoe ypaBHEHHUE C JBYMs IEPEMEHHBIMH, €T0 rpaduK, IpUMEPHI PEIICHHs] YPAaBHEHHIA B IIEJIBIX YUCIIaX 1
60 JluneliHOe ypaBHEHHE C IBYMsI IEPEMEHHBIMH, €ro rpaduK, MpUMephl pelIeHs] YpaBHEHHUH B [ENIBIX YHACITAX 1
61 Pemenne cucreM NByX JIMHEWHBIX YPABHEHUH C JBYMS IIEPEMEHHBIMU 1
62 Pemenne cucreM NByX JIMHEWHBIX YPABHEHUH C ABYMS IIE€PEMEHHBIMU 1
63 Pemenue cucrem ByX JMHEHHBIX YPABHEHUH C ABYMs IEPEMEHHBIMU 1
64 [TpuMepsl perieHust CUCTEM HEJIMHEHHbBIX YPaBHEHUH C IByMsl IEpEMEHHbBIMU 1
65 [TpuMepsl perieHust CUCTEM HEJIMHEHHbBIX YpaBHEHUH C IByMsl IEpEMEHHbBIMU 1
66 I'paduueckas MHTEpIIpeTalUs YpaBHEHU C ABYMS IIEPEMEHHBIMU U CUCTEM JTMHEWHBIX YPaBHEHHH C IByMsI 1
MIEpEeMEHHBIMU
67 I'padnueckas nHTEpHIpeTaLlsl ypaBHEHUS C IBYMSI IEPEMEHHBIMU U CUCTEM JIMHEHHBIX YPAaBHEHUM C ABYMS 1
IIEPEMEHHBIMU
68 Penienne TeKCTOBBIX 3aJa4 C TIOMOIIBIO CUCTEM YPAaBHEHUN 1
69 Penienne TeKCTOBBIX 3aJa4 C IIOMOIIBIO CUCTEM YPAaBHEHUN 1
70 Konmponvnas paboma Ne 5 no meme "Jlunetinvle ypasnenusi ¢ 08yms nepemenHbiMU U ux cucmemot” 1
71 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA 1
72 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA 1
73 HepaBeHCTBO ¢ OTHOI TTepeMEHHOM 1
74 JInHeliHbpIe HEPABEHCTBA C OJJHON IEPEMEHHOM U UX PEIICHHE 1
75 JInHelHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOM U UX PEILICHUE 1
76 JInHelHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOM U UX PEILLICHUE 1
77 CucreMpl TMHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHON U UX PEIIECHUE 1
78 CucreMbl TMHENHBIX HEPABEHCTB C OAHON IEPEMEHHOM U UX pElICHHE 1
79 CucreMpl TMHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHON U UX pEIICHUE 1




80

N3o0pakeHue pemeHus JUHEHHOTO HEPABEHCTBA U UX CUCTEM Ha YUCIOBOM MPSIMOMA

1
81 N3o0pakeHue peneHrs JUHEHHOTO HEPaBEHCTBA U UX CUCTEM Ha YHCIOBOM MPSAMOit 1
82 Konmponvnas paboma Ne 6 no meme "Hepasencmea" 1
83 [Tonsitue GyHKIIN 1
84 OO6macTh onpeAesIeHus] 1 MHOYKECTBO 3HaUYCHUN (DYHKITUH 1
85 CriocoOb1 3aanust pyHKIHIA 1
86 I'padux GpyHKIIIHN 1
87 CpoiicTBa (yHKINHU, HX OTOOpaKeHHE HA TpaduKe 1
88 Urenue u noctpoenne rpagukoB GyHKIHUH 1
89 [Tpumeps! rpadukoB GYHKINH, OTPAXKAIOUINX PEATbHBIE TPOIECCHI 1
90 OyHKITUH, OTUCHIBAIOIIHIE MTPSIMYIO B OOPATHYIO MPOIIOPIIMOHAIBHBIE 3aBUCUMOCTH, UX TpaduKu 1
91 I'unep6ona 1
92 I'unep6ona 1
93 I'paduk Qynkuuu y = x? 1
94 I'paduk Qynkuuu y = x? 1
95 OyHkimun Y =X%, Y = X3,y = VX, Y = [X|; rpadudeckoe pelieHne ypaBHEHHH U CUCTEM YpaBHEHH 1
96 OyHkimn Y =X%, Y = X3,y = VX, Y = [X|; rpadudeckoe pelieHne ypaBHEHHH U CUCTEM YpaBHEHH 1
97 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJI0B KypcoB 7 U 8 KilaccoB, 0000111eHNe 3HaHUI 1
98 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJI0B KypcoB 7 U 8 Ki1accoB, 0000111eHNE 3HAaHUI 1
99 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB KypcoB 7 U 8 K1accoB, 0000111eHNE 3HAaHUI 1
100 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJI0B KypcoB 7 U 8 KilaccoB, 0000111eHNe 3HAHUI 1
101 HUmoeosas konmponvuas paboma 1
102 IToBTOpEHUE OCHOBHBIX MOHATUN M METOJIOB KYpCOB 7 M 8 KJIacCOB, 000011IeHIe 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




9 KJIACC

KoanuyecrBo
Ne i/ Tema ypoka 4acoB
Bcero
1 ParmonanbHble 4ncia, MppalvoOHAIbHBIC YHCIa, KOHEUYHbIC M OECKOHEYHBIE ECATUYHbIE Ipoou 1
2 MHOXeCTBO JISHCTBUTENBHBIX YUCEIT; ICHCTBUTEIbHBIE YHCIIAa KaK OECKOHEUHBIE IECATHYHBIE IPOOH 1
3 B3aumno OZHO3HAYHOE COOTBETCTBUE MEKIY MHOKECTBOM JEMUCTBUTENBHBIX YHCET U MHOKECTBOM TOUYEK 1
KOOPJAMHATHOM NPSAMOM
4 CpaBHeHHE IEHCTBUTENBHBIX YHCEI, apU(PMETUIECKHIE ACUCTBUS C JeHCTBUTEILHBIMU YMCIIAMHU 1
9) [TpubnmxEHHOE 3HAYCHNUE BEIMIUHBI, TOYHOCTH MPHOIIKECHHS 1
6 OxpyriieHne Jrcemn 1
7 Oxkpyrienue yucen 1
8 [Ipuknika v OLIEeHKa pe3yJIbTaTOB BEIYMCICHUN 1
9 [Ipukuaka v OLIeHKa pe3yJIbTaTOB BEIYMCICHUN 1
10 JInneliHoe ypaBHeHue. PellieHre ypaBHEHUN, CBOAAIIMXCS K JIMHEWHBIM 1
11 JIuneliHoe ypaBHeHue. PelieHre ypaBHEHUN, CBOAAIIMXCS K TMHEHHBIM 1
12 KBanpaTtHoe ypaBHeHue. Pelienne ypaBHEHHH, CBOASIIUXCSI K KBaJPATHBIM 1
13 KBanpaTtHoe ypaBHeHue. Pelienne ypaBHEHHH, CBOASIIUXCSI K KBaJPATHBIM 1
14 bukBaapaTHble ypaBHEHUS 1
15 bukBanpaTHbie ypaBHEHUS 1
16 [IpuMmepsl perieHus: ypaBHEHUN TPEThe U YETBEPTOM CTETIEHEN pa3JIOKEHUEM HA MHOKHUTEIN 1
17 [IpuMmepsl perieHns: ypaBHEHU TPETbe U YETBEPTOU CTEIICHEN pa3IoKEHUEM Ha MHOKHATEIN 1
18 Pemenne npoOHO-pallMOHANBHBIX YpaBHEHUN 1
19 Pemenne npoOHO-pallMOHANBbHBIX YpaBHEHUN 1
20 Pemenne TeKCTOBBIX 3374 alNreOpandecKuM METOIOM 1
21 Perienue TeKCTOBBIX 3324 alIreOpandeckKuM METOJIOM 1
22 Perienue TeKCTOBBIX 3a/a4 alIre0pandeckKuM METOJOM 1
23 Koumponvnas paboma Ne 1 no meme "Ypasnenus ¢ oonoii nepemennoun” 1




24 VYpaBHEHHE ¢ IBYMS IEPEMEHHBIMH U €T0 Tpaduk 1
25 YpaBHEHHE ¢ IBYMS IEPEMEHHBIMH U €T0 TpaduK 1
26 Cuctema IByX JIMHEHHBIX YpaBHEHHH € IByMsI IEPEMEHHBIMU U €€ pelieHue 1
27 Cuctema AByX JIMHEHHBIX YpaBHEHHH C IByMsI IEPEMEHHBIMU U €€ pelieHue 1
28 Cuctema IByX JIMHEHHBIX YPAaBHEHHH C ABYMsI IEPEMEHHBIMU U €€ pelieHue 1
29 Cucrema 1ByX JUHEHHBIX YPAaBHEHUH € ABYMs IEPEMEHHBIMU U €€ peLICHUE 1
30 Pemrenne cucreM IByX ypaBHEHHM, OAHO U3 KOTOPBIX JIMHENHOE, a IPYroe — BTOPOM CTEIIEHU 1
31 Pemrenne cucreM 1ByX ypaBHEHHM, OAHO U3 KOTOPBIX JUHEHHOE, a IPYyroe — BTOPOM CTEIIEHU 1
32 Pemrenne cucreM 1ByX ypaBHEHHM, OAHO U3 KOTOPBIX JIMHENHOE, a APYroe — BTOPOM CTEIIEHU 1
33 Pemrenne cucreM 1ByX ypaBHEHHM, OAHO U3 KOTOPBIX JIMHENHOE, a IPYroe€ — BTOPOM CTEIIEHU 1
34 I'paduueckas HHTEpIIPETAIIUS CUCTEMBI YPAaBHEHUH C ABYMS IIEPEMEHHBIMU 1
35 Pemrenre TekcTOBBIX 3a7a4 anreOpandecKuM CrocoooM 1
36 Pemrenre TekcTOBBIX 3a7a4 anreOpandecKuM CrocoooM 1
37 Konmponvnasa paboma Ne 2 no meme "Cucmemul ypasnenuii” 1
38 UYuncnoBble HEPABEHCTBA U UX CBOMCTBA 1
39 UYucnoBble HEPABEHCTBA U UX CBOMCTBA 1
40 JInHelHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOM U UX PEILECHUE 1
41 JInHeliHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOM U UX PEIICHHE 1
42 JInHelHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOM U UX PEIICHHE 1
43 CucreMbl TUHEHHBIX HEPABEHCTB C OJHOM EPEMEHHOM U UX pelIeHne 1
44 Cucrembl TMHEHHBIX HEPABEHCTB C OJHOW IIEPEMEHHON U UX pElIEHUE 1
45 Cucrembl TMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHON U UX pELIEHUE 1
46 KBaznpaTHble HEPaBEHCTBA U UX PELLICHUE 1
47 KBaznpaTHble HEpAaBEHCTBA U MX PELLIEHUE 1
48 KBaznpaTHble HEPaBEHCTBA U UX PELLIEHUE 1
49 KBaznpaTHble HEPAaBEHCTBA U X PELLICHUE 1
50 KBaznpaTHble HEPaBEHCTBA U UX PELLICHUE 1
51 ['paduueckast HHTEpIIPETAIUs HEPABCHCTB M CUCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMU 1
52 ['paduaeckas nHTEpIIpETALIMS HEPABECHCTB M CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMHU 1




53

Konmponvnas paboma Ne 3 no meme "Hepasencmea"

1
54 KBagparnunas gynkims, e€ rpaduk 1 CBOMCTBA 1
55 KBagparnunas gynkims, e€ rpaduk 1 CBOMCTBA 1
56 Ksagparnunas gynkius, e€ rpaduk u cCBOMCTBa 1
57 [Tapa6oma, KoOpAMHATHI BEPIIUHBI TapaboIbl, 0Ch CAMMETPHH MapadoIIbl 1
58 [Tapaboia, KOOPAMHATHI BEPIITHMHBI TAPa0OIIbI, 0Ch CHMMETPHH MapadoIIbl 1
59 [Tapaboiia, KOOPAMHATHI BEPIITMHBI TAPa0OIIbI, 0Ch CHMMETPHH MapadoIIbl 1
60 [Tapaboiia, KOOPAMHATHI BEPITHMHBI TAPa0OIIbI, 0CH CHMMETPHH IapadoIIbl 1
61 [Tapabosa, KOOpIUHATHI BEPIIUHBI TApaOOIIbI, 0OCh CAMMETPHH MapadoIIbI 1
62 [Tapabosa, KOOpIUHATHI BEPIIMHBI TApaOOIIbI, 0OCb CAMMETPHH MapadOIIbI 1
63 I'paduxu pynxmmii: y = kx, y = kx + b, y=k/x, y=x>, y=vx, y=[x] 1
64 I'paduku pynkuuii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x| 1
65 I'paduku pynkuuii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x| 1
66 I'paduxu pynkmmii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x| 1
67 I'padpuxu Gynkmmii: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[x| 1
68 I'paduxu pynkmmii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x| 1
69 Konmponvnas paboma Ne 4 no meme "®@ynxyuu" 1
70 [ToHsATHE YNCIOBOM MTOCIIEI0BATEILHOCTH 1
71 3ajaHue mocaea0BaTeIbHOCTH PEKYPPEHTHON (HopMyIoit 1 popMyIioi N-TO wWieHa 1
72 ApudmeTrueckas U reoMeTpUYecKasi Iporpeccuu 1
73 ApudmeTrrueckas U reoMeTpUYecKasi Iporpeccuu 1
74 ®opmyIbl N-To WwieHa apuPpMETHUECKON 1 T€OMETPHUUECKON IPOrpeccHii, CyMMbI IEPBBIX N YWIEHOB 1
75 ®opmyiiel N-To 4ieHa apuPpMeTHIECKON U TeOMETPUUECKON IPOTrpeccuii, CyMMBbI NEPBBIX N YICHOB 1
76 ®opmyiiel N-To YieHa apuPMeTHIECKON U TeOMETPUUECKON IPOTrpeccuii, CyMMBbI NEPBBIX N YICHOB 1
77 ®opmyiiel N-To 4jeHa apuPpMETHUIECKON U TeOMETPUUECKON IPOTrpeccuii, CyMMBbI NEPBBIX N YICHOB 1
78 ®opmyiiel N-To 4jeHa apuPpMETHUIECKON U TeOMETPUUECKON IPOTrpeccuii, CyMMBbI NEPBBIX N YICHOB 1
79 N300pakeHue 4WieHOB apu(PMETHIECKON U TeOMETPUUYECKON MPOTpeccuii TOUKaMU Ha KOOPAMHATHOMN TIIOCKOCTH 1
80 N300pakeHne 4WieHOB apu(PMETHIECKON U TeOMETPUUYECKON POrpeccuii TOUKaMu Ha KOOPAWHATHOH MIIOCKOCTH 1
81 JInHEHHBIN ¥ SKCIOHCHITMAIBHBIA POCT 1




82 Cno>kHbIC TTPOIICHTHI 1
83 Cno>kHbIC TTPOIICHTHI 1
84 Konmponvnas paboma Ne 5 no meme "Hucnosvie nocieoosamenvrnocmu” 1
85 [ToBTOpenue, 0000IICHNE U CUCTEMaTH3AIlHsI 3HAHUH. 3a1nch, CPAaBHEHUE, ICHCTBUS C ICHCTBUTEIIbHBIMA 1
YHCIIaMU, YUCIIOBas MIpsiMast
86 [ToBTOpenue, 0000IIeHNE U cucTeMaTH3aus 3HaHui. [IpoIeHThI, OTHOIIECHHS, TPOIOPLUU 1
87 [ToBTOpenue, 060061meHne 1 cucTeMaTu3anus 3HaHui. OKpyriieHue, NpubInKeHUe, OI[eHKa 1
88 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIIMs 3HaHUH. Pelenrne TeKCTOBBIX 3a1a4 apu(PMETHIECKUM CIIOCOOOM 1
89 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIMS 3HaHUH. PelieHre TeKCTOBBIX 3a/1a4 apu(PMETHIECKUM CITIOCOOOM 1
90 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIM 3HaHUH. Pemenre TeKCTOBBIX 3a1a4 apu(PMETHIECKUM CIIOCOO0M 1
91 [ToBTOpenue, 0600IIeHNE U cucTeMaTH3alus 3HaHui. [IpeoOpa3zoBaHue anreOpanvecKux BhIPAKCHUH, 1
JOITYCTHMBIE 3HAYCHHUS
92 [ToBTOpenue, o6o0mIeHNe U cucteMaTu3anus 3Hanui. [Ipeodpa3zoBanue anredpandecKkux BHIPAKCHUH, 1
JIOTTYCTUMBbIE 3HAUECHHUS
93 [ToBTOpEeHue, 060061IeHNE U cucTeMaTH3alus 3HaHui. [Ipeobpa3zoBanue anreOpanyecKrux BbIPaXKEHUMH, 1
JIOTTYCTUMBbIE 3HAUECHHUS
94 [ToBTOpeHue, 06001IeHne U cucTeMaTH3alus 3HaHui. [IpeobpazoBanue anreOpanuecKux BBIPAXKECHUI, 1
JOITYCTHMBIE 3HAYCHHUS
95 [ToBTOpEeHue, 06001IeHNE U cucTeMaTH3ausl 3HaHuH. DyHKIMU: TOCTPOEHUE, CBOMCTBA N3YUYEHHBIX (QYHKIUI 1
96 [ToBTOpEeHue, 06001IeHNE U cucTeMaTH3alus 3HaHui. DyHKIMU: TOCTPOEHUE, CBOMCTBA U3YUYEHHBIX (QYHKIUI 1
97 [ToBTOpEeHue, 06001IeHNE U crucTeMaTH3aus 3HaHui. DyHKIMU: TOCTPOEHUE, CBOMCTBA N3YUYEHHBIX (QYHKIUI 1
98 [ToBTOpeHue, 06001IeHNe U cucTeMaTH3alus 3HaHui. DYHKIIMK: TOCTPOCHUE, CBOMCTBA M3YYCHHBIX (DYHKIIUN 1
99 IToBTOpenue, 00o0IIeHNE U cucTeMaTH3alus 3HaHuil. ['paduueckoe pelieHre ypaBHEHUH U UX CUCTEM 1
100 IToBTOpenue, o0o0IIeHNE U cucTeMaTH3alus 3HaHuil. ['paduueckoe pelieHre ypaBHEHUH U UX CUCTEM 1
101 Hmoeosas konmponvnas paboma 1
102 O000111eHIE U CUCTEMATH3aIUs 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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