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MNOACHUTEJBHASA 3AIINCKA

Anrebpa SBISIETCS. OJHUM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsI: OHAa 00ECTIeYNBACT U3YUCHUE IPYTUX JUCIHUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK U TyMAaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOIUMO MJis
IPOAODKEHUs 00pa30BaHUs U B IMOBCEAHEBHOM XU3HU. Pa3BuTHe y 00ydaromumxcs
HAy4YHBIX MPEACTABICHUN O IPOUCXOKICHUU U CYIIHOCTH anreOpanyecKkux
abcTpakiuii, cnoco0e OTPaKEHHUsSI MaTEMAaTUIECKON HAYKOM SIBJIEHUI U MPOIECCOB
B MPUPOJE W OOIECTBE, POJU MAaTEMaTHYECKOTO MOJCIMPOBAHHUS B HAYyYHOM
NO3HAaHUM U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX JJIsl aJalTaliyd B COBPEMEHHOM LIU(POBOM
obmectBe. M3ydeHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHHs HaOJI0/aTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dopMynupoBath yrBepkAeHHs. OCBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTMYECKOr0 MBIIUIEHUS] OOYyYarolMXCs: OHM HCHOJB3YIOT JACIyKTUBHBIE H
WHAYKTUBHBIE PACCYXJEHUs, 0000IIeHIEe W KOHKPETU3AINIO0, a0CTparupoBaHue u
anajnoruto. OOyueHwe  aireOpe  MOpPEANoJaraeT  3HAUYUTEIbHBIA  00BEM
CaMOCTOATENIbHON JCSITENIBHOCTH 00YyYaromuXcsi, MO3TOMY CaMOCTOSATEIbHOE
pelIeHre 3a1a4 ABJISETCS peaau3anueil 1e1TeIbHOCTHOTO MPUHIIUIA 00YUESHHUSL.

B crtpykrype mnporpammbl ydyeOHOro kypca «Anredpa» sl OCHOBHOI'O
oO1ero 00pa3oBaHUsi OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOJUYECKUE
auHUH: «Yucaa v BEIYHCICHUSNY, «ANreOpandeckie BhIPAKEHUD», «YPaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxgas u3 3THX colepiKaTeabHO-METOIUYECKUX
JVHUH pa3BUBAETCs Ha MPOTSHDKEHUU TPEX JIET U3yUEHUsl Kypca, B3auMOJIEHCTBYSI C
IpyTMMH €ro JHHMAMH. B Xone wu3yueHuss ydyeOHOro Kypca 0O0ydaromumcs
MPUXOJUTCS JIOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
A3bIK. B CBSI3M ¢ 3TMUM B mporpammy ydeOHOro Kypca «Auredpa» BKIIOYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEJICTaBICHHbIE BO BCEX OCHOBHBIX pazienax
MaTEMaTUYECKOT0 00pa30BaHUs M CIOCOOCTBYIOIIUE OBJIAJICHUIO OOYYAOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO yueOHOTO Kypca «AuredOpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne nuHMA «Yucna W BBIYMCICHUS» CIYXKHT OCHOBOM JIJIst
JaNbHENIIer0o U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXCs
JIOTUYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUS MOIH30BATHCS aITOPUTMAMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX AJIsI TIOBCEIHEBHOM
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00I1Iero oopa3oBaHus
CBSI3aHO C PAlMOHAIBHBIMH M HPPALUOHAIBHBIMH YHCIaMH, (HOPMHpPOBAHHEM
NPEACTABICHU O JEHCTBUTEIBHOM YHCJE. 3aBEPIIEHUE OCBOCHHSI YHUCIOBOU
JVMHUM OTHECEHO K CpeHEMY o01IeMy 00pa30BaHUIO.



Conepxanue AByX alreOpandecKux JUHUN — «AIreOpaniecKue BhIPaKECHUS
U «YPaBHEHMSI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HeoOXOJUMOIro JUIsl PELIEHUs 3aJad MaTeMAaTHKH,
CMEXHBIX MPEAMETOB M IPaKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuana TPYIIUPYETCS BOKPYT
palMOHAIIBHBIX BBIpaXKEHUI. AnreOpa JEMOHCTPUPYET 3HAUYEHUE MAaTEMATUKHA KaK
A3bIKa JUI TIOCTPOCHMSI MAaTEMaTHYECKUX MOJENEH, ONMCaHUs IIPOLIECCOB H
SBJIEHUN peadpbHOro Mwupa. B 3amaunm oOydeHust anreOpe BXOAAT TaKkkKe
JanbHEWIee pa3BUTHE ANTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HWH(OPMATUKH, U OBJAJICHUE HaBBIKAMU
JNEeAYKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBaHue cUMBOJBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxanue QyHKIMOHANBHO-TpaUIECKON JIMHUU HALEJIIEHO Ha MOJyuYeHUe
OOy4YaroIIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIIEH MaTeMaTHYECKON MOJENH
JUISL OTMCAHUS M UCCIEAOBaHUS pa3HOOOPAa3HBIX MPOLECCOB U SBJICHUN B MPUPOJIE
u odmectBe. M3yueHue marepuana crnocoOCTBYET PAa3BUTHIO Yy OOYyYaroIIMXCs
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIbHBIC CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaJ B (OpMUpOBaHHE
MPEACTABICHUI O POJIM MaTEMATUKU B PA3BUTUH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo yueOHOMYy IuIaHy B 7-9 Kjaccax u3ydaercsi y4eOHbBIA Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COJCpPKaHUS:
«Yucna W BBIYUCIEHHUA», «Anredpanyeckue BbIpAXKEHUs», «YpaBHEHUS U
HEPABEHCTBA», « DyHKINW.

Ha u3yuenue yueOHoro kypca «Anredpa» orBoaurcs 306 yacos: B 7 kiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 yaca B Hezelo).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucsia ¥ BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO] OT OAHOW (hopMBI 3amucu
npobeit k apyroil. IloHsATMe panMOHAIBHOIO 4HCIA, 3allUCh, CpPaBHEHUE,
yHOPSA0YMBAHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JeHCTBUS €
palrOHAJIBHBIMU YKCIIaMU. Pelrenne 3amad u3 pealbHOM NPAKTHKWA HAa 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHbIM I[IOKa3aTeJeM: OIpeiesieHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpEIEICHUs], 3aUCh 00NbIIMX yucesn. [IpouenTsl, 3anuce
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 3a/layu Ha
IIPOLIEHTHI, PEIICHHE 3a71a4 U3 PEaJbHOM MTPAKTUKH.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

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

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YUCIOBOE 3HAYECHUE BBIPAKECHUSA C IIEPEMEHHOU. JlomycTumble
3Ha4YeHUsA NepeMeHHbIX. [Ipencrasiaenue 3aBUCUMOCTH MEK1y BEJIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo dopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHMS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MIPOU3BEJCHUH, PABUIIA PACKPBITHS CKOOOK U NMPUBEICHUS MOAOOHBIX CIaraeMbix.

CBoJiCcTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrouseHsl. CreneHb MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBaapaToB. Pazmoxenue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, MpaBuja MnpeoOpa3oBaHUs YypaBHEHMUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIO KOPHEW JIMHEHHOIO
YPaBHEHUS, pELIEHUE JIMHEWHBIX ypaBHEHUH. COCTaBIEHUE YpABHEHUH IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneiiHoe ypaBHEHHE C JABYMsS NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermieHue cucrem ypaBHEHUU
CIIOCOOOM TMOACTaHOBKHU. I[IpuMepbl pelieHusi TEKCTOBBIX 3a/ady C IOMOIIbIO
CUCTEM YPaBHEHMM.

DOyHKIUU



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

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Alcmucca U opAuHaTa
TOYKH Ha KOOPJIMHATHOM IJI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CpoiictBa pynkuwmii. Jluneitnas Gyukuus, e€ rpaduk. ['padux dpyHxmm
y = |X|. I'padmyeckoe pernieHue IWMHEHHBIX YpPaBHCHWH W CUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yuciaa v BIYMCICHUA

KBanpatubiii kopeHp u3 uucia. [loHsTHe 00 UpPpaUMOHATIBLHOM YUCIIE.
Jecsatuunble TpuOIMKEHUST UppalMOHAIbHBIX yucen. CBolcTBa apu(pMETUYECKUX
KBaJIPAaTHBIX KOPHEW U X MPUMEHEHUE K TPEOOpa30BaHNUIO YUCIOBBIX BBIPAKEHUN
Y BBIUHMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

CremneHb ¢ LeabIM IMOKa3aTeneM 1 €€ cBoricTa. CTaHmapTHas 3alKCh YNCIA.

AaredpanvyecKue BbIPAKEHUSA

KBampaTHbiii  TpEXwieH, pas3loKEHHWE KBAJPAaTHOIO TpPEXWIEHA HA
MHOKHUTEJIN.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoi JpoOwu.
CnoxeHve, BBIYUTAHHE, YMHOXEHHE, JCJIeHHE alreOpandecKkux ApoOei.
PanmonanbpHble BEIpaKEHUS M UX NpeoOpa3zoBaHUeE.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEH KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienue ypaBHEeHNM, CBOIAIIMXCS K JUHEWHBIM U KBaJIPAaTHBIM.
[Tpocreiimue ApoOHO-pallMOHATIbHBIE YPABHEHUS.

['padrueckas mHTEpnperaurs ypaBHEHUN C IByMs IEPEMEHHBIMU U CHCTEM
JUHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHns cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWJIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OIHOW IIEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DyHKIUU

[Tonsitue ¢ynkuuu. OOnacTb oONpeAeNeHuss U MHOXKECTBO 3HAYCHUMN
dbynakuun. CiocoOb! 3a1anust PyHKITUH.

I'padpux ¢dynkuun. Yrenune cpoiictB ¢yHKuuu no e€ rpaduxy. [Ipumeps
rpadukoB GYHKIHMA, OTPaXKaIOIIUX peabHbIE MPOIECCHI.



@DyHKIUY, OMUCHIBAIOIIME TPSIMYI0 H OOpaTHYIO MPOMOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. Oyrkimn Y = X2, Y = X3, y = VX, y=|X|. ['paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KJIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE ApoOU. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

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

Pasmeppl OOBEKTOB OKpYXAlOUIEr0 MHpa, JJIUTEIBHOCTh MPOIECCOB B
OKPY’KaroIeM MHUpE.

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

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOJSAIIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PenieHne ypaBHEHHN, CBOASIIMXCS K KBaJApaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTETICHEN Pa3I0KEHUEM HA MHOKUTEIH.

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

VYpaBHeHuE ¢ AByMSI NEPEMEHHBIMU M ero rpaduk. PemeHue cuctem AByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
UHTEpIIPETalHs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3aj1a4u aaredpanyeckuM crocoooMm.

YucnoBble HEPABEHCTBA M UX CBOWCTBA.

PemieHre JIMHEHHBIX HEPABEHCTB C OJHOM mIepeMeHHOW. PemieHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM TmiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabomna, KoopaAuHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHUH MTAPaAOOJIBI.

I'padukn byukmumit: Y = kx, y = kx + b, y = kix, y = X3, y = VX, y = |x| 1 ux
CBONCTBA.

YuciioBbIe MOCIE10BATEILHOCTH U MPOrPecCuu



[IoHsiTHE YMCITIOBOM MOCIENOBATEIBHOCTH. 3aJaHHE IOCIEI0BATEIBHOCTH
pPEKyppeHTHOH popMmyIoit u GopMyIoit N-To diieHa.

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

N3o0paxkeHne 4jiaeHOB aprU(METHUYECKOH M TeOMETPHUUYECKOM IPOTrpecCHid
TOYKaMHM Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnosxHbIE IPOLIEHTHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IMIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEACTaBICHUEM O MAaTeMaTUYeCKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
Ipe/ICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKa, MPUPOJBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
MO3HAHUS MHpPA, OBJAJCHUEM NPOCTEUIIMMHU HAaBBIKAMU HCCIEI0BATENBCKON
NEeATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
30pOBBS, BEJIEHUS  3J0pPOBOro  oOpa3a KU3HU  (3I0pOBOE  IUTAaHHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MATEeMAaTUYECKUX 3HAHMUW Ui pelleHus 3anad
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI [JIsl OKPYXAIoIEW Cpenbl, OCO3HAHHEM
100aIbHOTO XapaKkTepa 3KOJIOTHYECKUX MPoOJIeM U MyTel UX PElICHNUS;

8) aganTanusi K M3MEHAMIUMCS YCJIOBUAM COLMAIBHOM M NPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUSI, HABBIKA ¥ KOMIIETEHIIMH U3 OIIbITA APYTHX;

HEOOXOJUMOCTBhIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHCIE
(bopMyIMpOBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JA€QUUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble jornueckue aAefcTBu:

e BBIABIIATH U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATHH, OTHOUIEHWH MEXIY TIOHATHIMH, (OPMYIHPOBATH
OTIpEJICICHUS]  MOHSATUW, YCTAHABIMBATh CYIIECTBEHHBIM  TMPU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YaCTHhIC W oOIIue,
YCIIOBHBIE;



BBISIBISITH ~ MAaTEMAaTHYE€CKHME  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopeursi B (akTax, AaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb  KPpUTEPUM UL BBISBICHHS ~ 3aKOHOMEPHOCTEM |
MIPOTUBOPEUNH;

JIeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEIYKTHUBHBIX WU
WHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIhCTBA MaTEMATHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTEILHO HECIOKHBIE 0Ka3aTelIbCTBa
MaTeMaThyeckux (aKkToOB, BBICTpaUBaTh AaPrYMEHTAILMIO, IPUBOIUTH
IpPUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYK/ICHHS;
BBIOMpATh Ccroco0 perieHus y4yeOHOW 3agaud (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOASIUMNH C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCIIONIb30BaTh BOIMPOCH! KaK MCCIIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHUS,
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOIIUME MPOTHUBOPEUYUE, MPOoOIeMYy,
CaMOCTOATENIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

IPOBOJAUTH IO CaMOCTOSITENIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
OKCIIEPUMEHT,  HEOOJIBILIOE  HCCIAEAOBAaHME MO  YCTAHOBIICHHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOi;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000UIECHUI;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTAThH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pabora c nunopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W W30BITOYHOCTh HH(OpPMAIMM, HTAHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATH3UPOBATH W HMHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BBIOMpATh GopMy TpeACTaBiIeHUS HWHPOpMAIMM W WLIIOCTPUPOBATH
peliaemMple 3aJayd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WH(OOpPMAIUU TIO KPHUTEPUSIM, TMPEIOKEHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

BOCIIpUHUMATL U (l)OpMy.TII/IpOBaTB CY)KICHUA B COOTBETCTBHU C
YCIIOBUAMHA WU LEISAMUA 06HICHI/I}I, SICHO, TOYHO, I'PAMOTHO BBIPAXX4aThb CBOIO



TOYKY 3PCHHsI B YCTHBIX UM MHUCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS II0
XOJIy pellieHus 3aaul, KOMMEHTHPOBATh MOTYYCHHBIN pe3yibTar;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHBIC HAa TTOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXIEHUS C CYXKACHUSIMH JAPYTHX
YYaCTHUKOB JHalIora, OOHAPYXUBATh PA3MYUE M CXOJCTBO MO3UIIHMA, B
KOpPEKTHOM popme PopMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pe3yJbTaThl  pEIIeHHUs  3aJa4yd,  DKCIEPUMEHTAa,
UCCJIEIOBAHMSI,  NPOEKTa,  CaMOCTOATENbHO  BBIOMpaTh  (popmar
BBICTYIUICHHUS C YYETOM 3aJ1ay NIPE3EHTAIMU U OCOOCHHOCTEN ayAUTOPUH;
NOHMMAaThb W HCIOJb30BaTh  MPEUMYIECTBA  KOMAHIHOM U
WHIUBUAIYyAIbHOH pabOThl TIPH PEMIeHWH YYeOHBIX MaTeMaTHYCCKUX
3a/1ay;

MPUHUMATH 1EJIb COBMECTHOU JEATEIbHOCTH, TJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM palOThl, pacmpenessiTb BUABI padOT, JOrOBAPUBATHCH,
00CyX)aTh TIPOLIECC U Pe3ybTaT pab0Thl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYyNIOBBIX (opmax pabotsl (oOCykaeHus, oOMEeH
MHEHHUSMH, MO3TOBBIE IITYPMBI M JIPyTHE), BBINOJHATH CBOIO YacTh
paboThl ¥ KOOPAMHUPOBATH CBOM JICHCTBUS C APYTUMHU WICHAMHU KOMaHIbI,
OILICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMHA MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIbHO COCTABJIATH IUIAH, AJITOPUTM PEIICHUs 33Ja4yu (MU €ro
4acTh), BbIOMpATh CIOCOO pElIeHUs C y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJIETh CHOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI  Ipoiecca U
pe3ysibTaTa pelieHus MaTeEMaTHYeCKON 3a1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTHh IIPU PELICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENIHCTB, HAWIEHHBIX OIMIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OIIEHUBATh COOTBETCTBUE PE3YJbTaTa ACATEIbHOCTH MOCTABICHHOW LIEIIH
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKECHUS WM HEJOCTIKCHUS T1EJIH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xoniy oOyuenus B 7 Kjacce OOyYarONIUICS TOJYYHUT CIICTYIOITUE
MpPEAMETHBIE PE3YIbTATHI:

Yucsia v BbIYMCIEHUS

BoInonHsTh, codyeTass YCTHbIE M MHCbMEHHBIE MPUEMBI, apudMeTHUECKHe
JEHUCTBUS C PAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3HAaYCHWS YHUCIOBBIX BBIPAKCHUM, MPUMEHSTH pPa3HOOOpa3HBIC
CIIOCOOBI ¥ MPUEMBI BBIUYMCIICHUS 3HAYCHUHN JPOOHBIX BBIPAKECHUH, COMEPIKAIIIX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauTh OT oAHOM (HOPMBI 3aMKMCH YUCEN K JAPYroi (mpeoOpa3oBHIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YAaCTHOCTU B O€CKOHEUHYIO JECATHUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAIOYMBATH PAIUOHAJIBHBIC YHCIIA.

OKpyrJisTh yncia.

BBINOMHATS TPUKHUIKY U OLIEHKY PE3yJIbTaTa BRIUUCICHUI, OIIEHKY 3HAaYCHUI
YUCJIOBBIX BBIpaKCHUM. BBITONHATE ACHCTBUS CO CTENEHSMU C HATypajlbHBIMU
MOKa3aTeIsIMH.

[IpuMeHAT,  NpPU3HAKK  JACIUMOCTH, pPa3jio)KEHUE Ha  MHOXHUTEIH
HATypaJbHBIX YUCEIL.

Pemiatb mpakTUKO-OPUEHTUPOBAHHBIE 337aYM, CBA3aHHBIE C OTHOIICHUEM
BEJIMUMH, MPOMOPIHUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHUs 3a7ad ¢ y4€TOM OTPAHMYCHH, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpUBaEMbIX 0OBEKTOB.

AuredpanvyecKue BbIPpAKEHUSA

Hcnonb3oBaTh anreOpandecKyt0 TEPMUHOJIOTHIO U CHUMBOJIMKY, MPUMEHSThH
e€ B Mpolecce OCBOCHUS yueOHOTro MaTepuaia.

HaxoauTh 3HaueHuss OYKBEHHBIX BBIpQXCHUW MpPHU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BeimonHsATh  mpeoOpa3oBaHUsT  IE€JOTO  BBIPAXKEHWUS B MHOTOYJIEH
MPUBEICHUEM TTOAOOHBIX CJIaraéMbIX, PaCKphITHEM CKOOOK.

BrINMONMHATE yMHOXKEHHE OJIHOYJIEHA HAa MHOTOWIEH W MHOTOWIeHa Ha
MHOT'OYJICH, TPUMEHSThH (hOPMYJIBbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCylIecTBIsATh PA3JI0KEHUE MHOTOWICHOB HA MHOMKUTEIHU C TOMOIIbIO
BBIHECEHUSI 3a CKOOKM OOIEro MHOXXHTENS, TPYNIUPOBKU  ClIaraéMbIX,
pUMEHEHUST (POPMYJT COKPAIIEHHOTO YMHOXKECHUS.

[IpuMeHsTh MpeoOpa3oBaHUsl MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
13 MaTEMATHKH, CMEKHBIX TIPEAMETOB, U3 PEaIbHOW MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIBHBIMHU IIOKA3aTEISIMHU LIS
peoOpa3oBaHUs BBIPAKCHHIA.

YpaBHeHUs U HEPABEHCTBA



Pemlare yMHEMHBIE ypaBHEHUS C OJHOM NEPEMEHHOMW, NMPUMEHSSA IIPaBHIIA
IIepexo/1a OT UCXOAHOTO YPABHEHUS K PAaBHOCHIBHOMY eMy. IIpoBepsATs, sABisIeTCS
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TpumeHsATh rpaduueckre METObI IPU PEILIEHUH JIMHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHCEN, SBIAIOLNIMXCS PEIICHHEM JUHEHHOrOo
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CtpouTh B KOOPIMHATHOW IJIOCKOCTU TIpaduK JIMHEHHOTO YpaBHEHHS C
JIBYMsI TEPEMEHHBIMH, IMOJIb3YSACh TpaUKOM, MPUBOJIUTH IMPUMEPHI PEIICHUS
YpaBHEHUS.

PemaTe cucteMbl 1ByX JIMHEHHBIX YPaBHEHUH C IByMs IIEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUN IO YCJIOBHUIO 33Ja4d, WHTEPOPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a44 IOJyYECHHBIN pe3yJIbTarT.

DOyHKIUU

N300paxkath Ha KOOPJAUHATHOM MPSIMOI TOUKHU, COOTBETCTBYIOIIHE 33/ IaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KH, MHTEPBAJIbI, 3aIMCHIBATH YACIOBBIE IPOMEKYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OtmeyaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAHHATaM,
CTpOUTh Tpaduiky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIHUH Y = [X|.

OnuceiBaTh C TMOMOUIbIO (YHKIMA HW3BECTHBIE 3aBHCUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHUE, LIEHA, KOJUYECTBO, CTOUMOCTD,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonute 3HaueHne (PyHKIIMU MO 3HAYEHUIO €€ apryMeHTa.

[lonnmate rpaduyeckuil cnocod MpeACTaBICHUS U aHaiIM3a WH(OpManuwu,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenuss B 8 kJjiacce oOydYaromuiicsi MOJIYYUT CIICAYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Yuciia ¥ BBIYUCTICHUSA

Hcrnonb30BaTh HadaJIbHbIE MPEACTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX
YHCell JJIl CPaBHEHUS, OKPYTJICHUs U BBIUMCICHUM, N300paxkaTh AEHCTBUTEIbHBIC
Yycila TOYKaMU Ha KOOPAUHATHOUN IIPSAMOMN.

[IpumeHsaTh mOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOAMTh
KBaJIpaTHbIE KOPHHU, HCIOJB3YsSd MPH HEOOXOIWMOCTH KaJlbKYJSTOP, BBINOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, CONEP)KALUIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOWCTBA KOPHEU.

Hcnonp30Bath 3amucu OONBIIMX W MalbIX YMCEN C IMOMOIIBIO JECATUYHBIX
npoOeit u creneneit yucia 10.



AsredpanyecKue BbIPpaKeHUs

[IpyuMeHATh TOHSTHE CTENEHUW C MEJbIM IOKa3aTeJIeM, BBIMOJIHATh
npeoOpa30BaHus BRIPAXKCHUH, COAEPIKAIUX CTETICHH C IEITBIM MOKa3aTesIeM.

BBITIONHATE TOXIECTBEHHBIE MPE0oOpa30BaHUs PAMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE MPaBUJI ACHUCTBUHN HaJ MHOTOUYJICHAMH U alre0pandyecKuMu ApoOsIMHU.

PacknanpiBaTh KBapaTHBIN TPEXUJIECH HA MHOKUTEIIH.

[IpuMeHsTh MpeoOpa30BaHUs BHIPAXKECHUM JJIsI PEIICHUST PAa3IMUHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pewmaty nMHENHBIE, KBAJIpaTHbIE YPaBHEHUS U PAlMOHAJIbHBIE YpaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI IByX YPABHEHU C IBYMS IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIETIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHn (yCTaHABIMBATh, UMEET
JY YpaBHEHUE WJIM CHUCTEMa YPAaBHEHUM PEIICHUS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT ciOBecHOM (HOPMYIMPOBKU 3ajauu K €& anreOpanyeckoit
MOJIEIA C TIOMOIIBIKD COCTABJICHUS YPAaBHECHUSI WM CHUCTEMBl YpaBHEHUI,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBII pe3yybTarT.

[IpuMeHATh CBOWCTBA YHCIIOBBIX HEPABEHCTB [JII CPAaBHEHUS, OLICHKH,
pellaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W MX CHUCTEMBbI, /1aBaTh
rpadUyecKyr0 WJUTIOCTPALIMI0 MHOXKECTBAa pEIICHUNA HEPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DOyHKUIMHA

[ToHumaTe ¥ KCMONB30BATh (DYHKIIMOHAIBHBIC TOHSTHS U SI3bIK (TEPMUHBI,
CUMBOJIMUECKHE OOO03HAYCHUS), OMNpPEAeaTh 3HAUCHHE (PYHKIMHU IO 3HAYCHUIO
aprymeHTa, OlpeaeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crtpoutsb rpaduku deMeHTapHBIX QYHKIIUNA BUJIA:

y = kiX, y = x2, y = x3,y = [X|, Yy = VX, OIHCBIBaTh CBOWCTBA YHCIOBONA
byukiuu no e€ rpaduxy.

K xoHmy oOyuenus B 9 kJjacce oOydYaromMiCs TOIYYUT CIICIYIOIINAE
MPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAIOUYNBATH PALIUOHAIIBHBIEC U UPPAIMOHAIBHBIE YHCIIA.

Breinmonuate apudmeTudyeckue JEHCTBUS C  pallMOHAJIBHBIMH  YHCIIAMH,
codeTras YCTHbIE M TMHUCBMEHHBIC TMPUEMBI, BBHINOJHITh BBIUMCICHUS C
UppaImoHaIbHBIMU YHUCIAMH.

HaxoauTh 3HadeHWs] CTENEHEW C [EIbIMU IOKAa3aTeIsIMU M KOPHEM,
BBIYUCIISITh 3HAYEHUS YHCIOBBIX BBIPAKECHUI.

OKpyrJisIiTh IEUCTBUTEIBHBIE YHWCJA, BBINOJIHATh MNPUKUAKY PE3yJbTaTa
BBIYMCJIEHN, OLIEHKY YHCIIOBBIX BBIPAKECHUM.



YpaBHeHMS U HEpaBeHCTBA

Pemlare JiMHEMHBIE WM KBaApPATHBIE YPABHEHUS, YPABHEHHs, CBOISIIMECA K
HUM, IPOCTENIINE TPOOHO-PAIIMOHAIBHBIE YPABHEHHS.

PemaTte cucreMbl IByX JIMHEHHBIX YPaBHEHHU C JIBYMsI IIEPEMEHHBIMH H
CUCTEMBI JIBYX YPaBHEHHUM, B KOTOPBIX OJJHO YPABHEHUE HE SABISACTCS JTUHEHHBIM.

Pemath TekcTOBBIE 3ajauM  anreOpamvyeckuM CHOCOOOM C  MOMOIIBIO
COCTABJICHUs YPABHEHUS UJIM CUCTEMBI JIBYX YPABHEHUU C JABYMsI IEPEMEHHBIMU.

[IpoBOIUTE MpOCTEUIINE UCCIEAOBaHUS YPABHEHUM UM CUCTEM yYpAaBHECHMM, B
TOM YHCJI€ C IPUMEHEHUEM IrpapUuecKUX MPEeACTaBICHUN (yCTaHaBIMBATh, UMEET
JY ypaBHEHWE WM CHCTEMa YPABHEHUMN PELICHUs, €CIM MMEET, TO CKOJIbKO, U
npouee).

PemaTe nuHEWHbIE HEPaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300paxkaTh
pELIEHUE HEPABEHCTB HA YHUCJIOBOM IIPSAMOM, 3alIMCHIBATH PELICHHUE C IIOMOIIBIO
CHUMBOIJIOB.

Pemlatb  cucTemMBl  JTMHEHWHBIX  HEPABEHCTB, CHUCTEMBI HEPABEHCTB,
BKJIIOYAIONIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHUE CHCTEMBbI
HEPABEHCTB HA YMCJIOBOM NPSIMOM, 3alIMCHIBATh PELIEHUE C IIOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELLICHUN PA3JIMYHBIX 3a1a4.

DOyHKUIMHA

Pacnio3naBath (yHKIMM HM3y4eHHBIX BUIOB. [loKka3biBaThb CXEeMaTHYECKH

pacIoyio’keHNe Ha KOOPAMHATHOW IUIOCKOCTH TpadukoB GyHKImil Buga: y = KX, y
=kx+ b, y=kix,y=ax2 + bx + ¢,y =x3, y = VX, y = |x|, B 3aBuCcHMOCTH OT
3HaYE€HUU KOA(DPUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U HU300pakaTh CXeMaTHYECKU TpaduKU KBAJAPATUYHBIX (PYHKIUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 1O UX TpaduKaM.

Pacno3naBaTh KBajpaTHuyHyr0 (QYHKIHIO 110 (GopmyJie, TPUBOAUTH MPUMEPHI
KBaJpaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZHKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO TMPOTrpeccud Npu
pa3HBIX CIIOCO0aX 3a/laHMUs.

BbIMONHATS  BBIYMCIEHHUST C  HCIOJb30BaHHEM (OpMya N-TO  4jieHa
apru(PpMETUIECKON U reOMETPUUECKONU MPOrpecCuii, CyMMbI IEPBBIX N UJICHOB.

N300paxaTh WIEHbI MOCIEIOBATENIbHOCTH TOYKAaMU Ha KOOPIWHATHOU
IJIOCKOCTH.

Pematpe 3amaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
YUCIIE 3a/la4u U3 PEeaTbHOM JKU3HU (C UCIOJIb30BAHUEM KalbKYJISATOPa, HU(GPOBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
HaumenoBanue
Ne
pa3aeyioB U TeM
n/n KoaunuecTBo yacoB

NPOrpaMmbl

Ywucia n BeIUMCcIeHU. ParimonansHbIe YHcaa
Anrebpanyeckue BbIpaXKEHUS

VYpaBHEHUs U HEPABEHCTBA

Koopaunats! u rpapuku. OyHkunu

[ToBTOpenue n o6o01IEHNE

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE
pecypcsl
Beero KonTpoJabHbIe
padoTbI
22 2
30 2
20 1
25 1
5
102 6

IIpakT4yeckue
padoThbI

bubmuorexa [JOK
https://m.edsoo.ru/7f415b90

bu6mmorexa [IOK
https://m.edsoo.ru/7f415b90

bu6mmoreka [IOK
https://m.edsoo.ru/7f415b90

bu6mmoreka [IOK
https://m.edsoo.ru/7f415b90

bu6mmoreka [JOK
https://m.edsoo.ru/7f415b90



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

8 KVIACC

Ne i/

10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Uucna u Beruncnenus. KBagparasle KopHU

Ypncna u BeranciaeHus. CTeneHs ¢ O CJIbIM
IIOKa3aTcjiIeM

AnrebpanyecKue BhIPAKCHHUS.
KBanpatHbiii TpéxuiieH

Anrebpanyeckue BbIpaKEHHUS.
Anrebpanyeckas 1po0b

VYpaBHeHus u HepaBeHcTBa. KBagparHbie
YpaBHEHUSA

VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI
ypaBHEHUH

VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa
@yHkuuyu. OCHOBHBIE IOHATHS
Oynkiun. Yucnossle GyHKIUN

[ToBTOopenue u o6o0IIEHNE

Bcero

16

15

15

13

12

102

KoanyecTBo 4acos

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bubmuorexa [JOK
https://m.edsoo.ru/7f417af8

bu6mmorexa [IOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8



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

9 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

Ne i/
MPOrpamMmbl

1 Uucna u Berunciienus. JlelcTBUTENbHEBIC
ypcia

5 YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C
OJHOU MepeMEeHHOM

3 YpaBHuenus u HepaBeHCTBA. CHUCTEMBI
ypaBHEHUI

4 YpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa

) OyHKIMH

6 YucnoBkIe ITOCIEIOBATCIFHOCTH

7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Bcero

14

14

16

16

15

18

102

KoanyecTBo 4acosB

KonTposbHbie
padoThI

IIpakTn4yeckue
padoTshI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [IOK
https://m.edsoo.ru/7f419d08

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

bubnuorexa [JOK
https://m.edsoo.ru/7f419d08

bubnuorexa [JOK
https://m.edsoo.ru/7f419d08

bu6nuorexa [IOK
https://m.edsoo.ru/7f419d08

bu6anoreka LIOK
https://m.edsoo.ru/7f419d08

bu6nuorexa [IOK
https://m.edsoo.ru/7f419d08



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

HOYPOYHOE IINTAHUPOBAHMUE

7 KIIACC
KosmnuecTBo yacos
Ne i/ Tema ypoka
Bcero KoHnTpoJubHbIe IIpakTH4eckue
padoThI padoTsbI
1 BBoanbIi ypok
[TonsiTHE panOHaNBHOIO YKCIA 1
3 Apudmernueckue T1eUCTBUS C 1
paloHaIbHBIMU YHCIAMU
4 CraproBasi JTUarHOCTHUKA 1 1
AHanu3 cTapTOBOM TMATHOCTUKH.
5 Apudmernueckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIAMU
5 Apudmernueckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIAMU
7 CpaBHeHue, ynopsa04MBaHUE paliOHAIbHBIX 1
qyucen
3 CpaBHeHue, ynops104MBaHUE PALIUOHATIBHBIX 1
qucesn
9 CpaBHeHue, ynopsa04iMBaHUE paliOHAIbHBIX 1
qucen
10 CreneHs ¢ HaTypalabHBIM IIOKA3aTENEM
11 Crenens ¢ HATYpaJIbHBIM [TOKA3aTEIEM
12 [IporeHTsl, 3aMUCh MPOLEHTOB B BUJIE IpOOH
13 Pemenre ocCHOBHBIX 3a/1a4 Ha 1pooOH, 1
MIPOLIEHTHI U3 peaIbHOM MPAKTUKH
14 Pemenrie oCHOBHBIX 3a/1a4 Ha JpoOH, 1

Jara
U3ydeHust



15

16

17

18

19

20

21

22

23

24

25
26

27

28

MPOLEHTHI U3 PEATBHON MPAKTUKHU

Pemenne ocHOBHBIX 3a/1a4 Ha 1podH,
MIPOLICHTHI U3 pPeaTbHOUN MPAKTHUKU

HpI/I3HaKI/I ACIIUMOCTH, pa3IOKCHHUA HA
MHOXXHUTECIN HaTypPaJIbHBIX YHUCCII

HpI/I?;HaKI/I ACIIUMOCTH, Pa3JIOKCHHUA HA
MHOXHUTCJIN HATyPaJIbHBIX YHUCCII

Peanbnbie 3aBucumoctu. [Ipsimas u obpaTHas
[IPOIOPLIMOHATIBHOCTH

Peanbnbie 3aBucumoctu. [Ipsimas u obpaTHas
MIPONOPLIUOHAIBHOCTH

Peanbnbie 3aBucumocTtu. [Ipsimast u odpaTHas
MIPONOPLUUOHAIBHOCTH

Peanbubie 3aBucumoctH. [Ipsmas u obparHas
MIPOINOPLIMOHAIBHOCTH

KontponbHas padora Nel. "PaunonanbHbie
gucia"

AHanu3 KOHTPOJIbHOM paboThl. bykBeHHBIE
BBIPAKECHUS

HepeMeHHHe. I[OHyCTI/IMBIe 3HA4YCHUA
NEPCMCHHBIX

®opMyiibl
PopMybl
IIpeoOpa3oBanue OyKBEHHBIX BBIpAKEHUH,

PACKpPBITHE CKOOOK u MMPUBCACHUC HOI[O6HBIX
cl1araCMbIX

[IpeoOpa3oBanre OYKBEHHBIX BBIpaKEHUH,
PacKphITHE CKOOOK M TIPUBEICHHE ITOJOOHBIX



29

30

31

32

33

34

35

36
37
38
39
40
41

42

43
44

cl1araCMbIX

[TpeoOpa3oBanne OyKBEHHBIX BBIPAKCHUH,
packpbITHE CKOOOK U TPUBEICHUE MOA00HBIX
ClIaraeMbIX

[IpeoOpa3oBanre OYKBEHHBIX BBIPAKEHUH,
packpbITHE CKOOOK U MPUBEICHUE MOJOOHBIX
cllaraeMbIX

CBolicTBa CTENICHH C HaTypaJIbHbIM
II0Ka3aTCJlIEM

CBolicTBa CTENEHU C HATYPAJIbHBIM
IIOKa3aTeneM

CBolicTBa CTENICHH C HaTypaJIbHbIM
II0Ka3aTCJIEM

CBolicTBa CTENEHU C HATYPAIbHBIM
[IOKa3aTenemM

CBolicTBa CTENEHU C HATYPAIbHBIM
IIOKa3aTeNneM

OOHOYJIEHB 1 MHOTOWJIEHEI
OOHOo4JIEHBl 1 MHOTOWIEHEI
Cro’keHne ¥ BEIYUTaHHE MHOTOYJICHOB
Ciro’keHMe 1 BEIIUTaHNE MHOTOUYJIEHOB
VYMHOXEHIE MHOTOUJICHOB
VYMHOKEHIIE MHOTOWIEHOB

DopMyJsIbl COKPALIEHHOTO YMHOKEHUS:
KBaJIpaT CyMMBI U KBaJIpaT pa3HOCTH

A,Z[MI/IHI/ICTpaTI/IBHaﬂ KOHTpPOJIbHAaA pa60Ta

AHanu3 aIMMHUCTPATUBHON KOHTPOJIBHON

e



45

46

47

48
49
50
51

52

53

54

55

56

57
58
59

paboTer. DOPMYITBI COKPAMIEHHOTO
YMHOKEHUS: KBaJIpaT CyMMbI U KBaJpatT
pa3HOCTH

DopMyJIbl COKPALLIEHHOTO YMHOKEHUS:
KBaJIpaT CyMMBI U KBaJlpaT pa3HOCTH

DopMyJIbl COKPAIIEHHOTO YMHOKEHUSI:
(dbopMyIa pa3HOCTH KBaJIpaToB

DopMyIbl COKPAIIEHHOTO YMHOKEHUSI:
(dbopMyIa pa3HOCTH KBaJIpaToB

@opMyJIbl COKPAIEHHOTO YMHOKEHUS

Paznoxenre MHOrO4wIeHOB Ha MHOYKUTEIIN
Paznoxenne MHOrO4wieHOB Ha MHOKUTEIIH
Paznoxenre MHOrOWwIeHOB Ha MHOYKUTEIIN

KonTponbnas padora Ne2. "Anredbpanyeckue
BbIpaKeHus"

AHanu3 KOHTPOJIbHOI paboThl. YpaBHEHUE,
npaBujia IpeoOpa3oBaHus ypaBHEHUS,
PAaBHOCUJIBHOCTh YPaBHEHH

JInneliHOE ypaBHEHHE C OJHOU NIEPEMEHHOM,
pelIeHne JIMHEMHBIX YpaBHEHUI

JIuHeitHOE ypaBHEHUE C OJHOM NTEPEMEHHOI,
pelIeHue JIMHEMHBIX YPaBHEHUI

JIuHeitHOE ypaBHEHHUE C OJTHOM MTEPEMEHHOM,
pelnIeHue JIMHENHBIX YPaBHEHUI

Pemenue 3ana4 ¢ moMoIIbI0 ypaBHEHUI
Pemrenne 3a1a4d ¢ noMOIIBIO YpaBHEHHAN

Pemienue 3ama4d ¢ IOMOIIBIO ypaBHCHI/Iﬁ

[ S S SN



60

61

62

63

64

65

66

67
68
69
70
71

72

73

74
75

76

77

Pemrenue 3ama4 ¢ NOMOILIBIO YPaBHEHUN

JIuneiiHoe ypaBHEHHE C IBYMsI IIEPEMEHHBIMU
u ero rpapuk

JIuHeliHOe ypaBHEHUE C ABYMS IEPEMEHHBIMU
U ero rpaduk

Cucrema 1ByX JUHEHHBIX YPAaBHEHUM € JBYMs
IIEPEMEHHBIMU

Cucrema IByX JINHEWHBIX YPAaBHEHUM C IBYMS
[IEpEMEHHBIMU

Cuctema AByX JIMHEHHBIX YpaBHEHUI ¢ ABYMs
NEePEMEHHBIMU

Cucrema 1ByX JTUHEHHBIX YPaBHEHUH ¢ ABYMs
IIEPEMEHHBIMU

Pemenue cucrem ypaBHeHHM
Pemenne cucreM ypaBHeHUN
Pemenue cucrem ypaBHeHHM
Pemenne cucreM ypaBHeHUN
Pemenne cucreM ypaBHeHUN

KontponbHast pabora Ne3."JIuneiiHbie
ypaBHeHus"

AHanu3 KOHTposbHOM paboTel. KoopaunaTa
TOYKH Ha MPSAMOM

YucnoBble TPOMEXYTKH
YucnoBble TPOMEKYTKH

Paccrosinue mexny 1ByMsi TOUKaMU
KOOPJIMHATHOW MPsIMOM

PaccrosiHne Mexxy 1ByMsl TOUKaMHU

N



78

79

80
81
82
83
84
85

86

87
88
89
90
91
92
93
94
95
96

97

98

KOOPJAMHATHOU IIPSMOM

HpﬂMOYl"OJ'IBHaSI CUCTEMA KOOpJAWHAT Ha
IIIIOCKOCTH

HpﬂMOYFOJ'IBHaH CHUCTEMA KOOpAWHAT HAa
IIJIOCKOCTH

[Tpumeps! rpadukoB, 3a1aHHBIX (popMyTamMu
ITpumeps! rpadukoB, 3a1aHHBIX (opMyTamMu
[Tpumeps! rpadukoB, 3a1aHHBIX (opMyTamMu
ITpumeps! rpadukoB, 3a1aHHBIX (popMynamu
UYrenue rpa)ukoB pealbHBIX 3aBUCUMOCTEH
HToroBast KOHTpOJbHASA paboTa

AHanm3 UTOrOBOM KOHTPOJIBHOU PaOOTHI.
UYrenue rpauKkoB peasibHbIX 3aBUCUMOCTEHN

[Tonstue QpyHkunn

I'paduk pynkumm

CaoiicTBa QyHKIMIA

CaoiicTBa pyHKIUI

Jluneitnas QpyHkuus

JIuneitnast pyHKIMS

[TocTpoenue rpaduka TuHEHHON QYHKIIUHA
IToctpoenue rpaduka TuHeHHON QyHKIIH
I'paduk pynkumn y =[x|

I'paduk pynkumm y =[x|

[TpakTrueckas padota "KoopauHaTsr u
rpaduku. OyHkuun"

[ToBTOpEHME OCHOBHBIX MOHATUIA U METOJIOB

L T T R R

[HEN

R e T e e = s T = =N S



Kypca 7 Kinacca, 0000IIeHre 3HAaHHUHA

HOBTOpCHI/Ie OCHOBHBIX ITOHATUH U METOJ0B

99 . 1
Kypca 7 Kinacca, 0000IeHre 3HaHHUHA

100 [ToBTOpPEHNE OCHOBHBIX IMOHATHI H METOJIOB 1
Kypca 7 Kiacca, 000011eH1ue 3HaHUIA

101 [ToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB 1
Kypca 7 Kimacca, 0000eHre 3HAaHHUHA

102 [ToBTOpEHNE OCHOBHBIX IMOHATHI H METOJIOB 1

Kypca 7 Kimacca, 0000eHre 3HAaHHUHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



8 KVIACC

KoandecTBO 4acoB JlaTa
Ne ni/m Tema ypoka
Bcero KoHnTpoJbHbIe IIpakTH4eckue U3yYeHust
padoThI padoThI
BBoanbIil ypok
KBagparHbIil KOPEHB U3 YUCIa
[TonsiTHe 06 MppalMOHATILHOM YHCIIE
4 JecsiTuunble MpUOIMKEHNS 1
UPPALMOHATIBHBIX YHCEN
5 CraproBas TuarHocTuka 1 1
6 AHanu3 cTapTOBOM AMATHOCTUKH. 1
JlelicTBUTENBHBIE YNCIIA
CpaBHeHuE 1eHCTBUTENbHBIX YUCEI 1
CpaBHeHUE NENCTBUTENBHBIX YUCEI 1
9 ApudmeTnueckuii KBapaTHbIH KOPEHb 1
10 VYpaBHeHue Buaa x> = a 1
11 CaolicTBa apumMeTnyecKux KBaApaTHBIX 1
KOpHEM
12 CaolicTBa apuMeTnyecKux KBaApaTHBIX 1
KOpHEM
13 [TpeoOpa3oBaHue YUCTOBBIX BBIPAKEHUH, 1
coJiepKalliX KBaJpaTHbIE KOPHU
14 [Tpeobpa3oBaHre YUCTOBBIX BBIPAXKEHUH, 1
coJiepKalliX KBaJpaTHbIE KOPHU
15 [TpeoOpa3oBaHue YUCTOBBIX BBIPAKEHUH, 1

coepKaINX KBaJPaTHbIE KOPHU

16 [TpeoOpa3oBaHue YUCTOBBIX BBIPAKECHUH, 1



17

18

19
20
21
22
23
24
25

26

27

28

29

30

31

32

CoJIepKalliX KBaJpaTHbIE KOPHU
CreneHsb ¢ 11eJIbIM IIOKa3aTeNeM

CranpapTHas 3anuch yncia. Pazmepsr
00BEKTOB OKpYKaromero Mupa (ot
AJIEMEHTAPHBIX YaCTHI] 10 KOCMHYECKUX
00BEKTOB), JUIUTEIIEHOCTh TPOIIECCOB B
OKpY’KarolieM MUpe

CBolicTBa CTENIEHHU C LEJIBIM [10Ka3aTEIEM
CBoIiCTBa CTENEHU C LEJNIBIM IIOKa3aTeIeM
CBolicTBa CTENIEHHU C LEJIBIM [10Ka3aTEIEM
CBoIiCTBa CTENEHU C LEJNIBIM IIOKa3aTeIeM
CBolicTBa CTENIEHHU C LEJIBIM [10Ka3aTEIEM
KBagpartHblil TpEXUeH

KBanpaTHblil TpéxuiieH

PaznoxeHune kBanpaTHOro TpEXUaeHa HA
MHOKUTEIIN

Paznoxenue KBaApaTHOI'O TpéaneHa Ha
MHOXUTCIIN

Konrponsnas pabora Nel. "KBanpatHsie
kopHu. Crenenu. KBagparHelii Tpexwien"

AHanIn3 KOHTPOJIbHOM paboTHI.
Anrebpanueckas 1poOb

I[OHYCTI/IMBIG 3HAYCHHUA IICPCMCHHBIX,
BXOJAINIUX B anre6paﬂqec1<ne BBIPpAXKCHUA

I[OHYCTI/IMBIG 3HAYCHHUA IICPCMCHHBIX,
BXOJAINIUX B anre6pa1/1qec1<1/1e BBIPpAXKCHUA

OcHoBHOE CBOMCTBO aredpandeckoi qpoou

S



33
34
35

36

37

38

39

40

41

42

43

44

45
46
47
48
49
50
51

Coxkparienue apodeit
Cokpaienue apooei
Coxkparienue apodeit

CJIO)KGHI/Ie, BbIYUTAHUC, YMHOKCHHUEC U
JeneHne anredpanyeckux apooei

CrnoxeHue, BBIMUTAHHE, YMHOKCHUE U
JIeTICHUE aJIreOpandecKux apooeit

CJ'IO)KGHI/Ie, BbIYUTAaHUC, YMHOXKCHHUEC U
nenieHre anredpandeckux apooei

CrnoxxeHue, BBIYUTaHUE, YMHOXKEHUE U
nenieHre anredpandeckux apooei

[IpeoOpa3oBaHue BBIpAXKCHHI, COACPIKAIIIMX
anreOpanveckue apoou

[TpeoOpa3oBaHue BRIpAKEHHUN, COACPIKAINX
anredpandeckue 1podu

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILINX
anredpandeckue 1podu

AI[MI/IHI/ICTpaTI/IBHaH KOHTPOJIbHAA pa60Ta

AHanmM3 aIMUHUCTPATUBHOM KOHTPOJIHHOM
pabotel. KBazpaTHoe ypaBHEHUE

Henonnoe kBagpaTHOE ypaBHEHUE
Henonnoe kBagpaTHOE ypaBHEHUE
dopMyna KOpHEHW KBapaTHOTO YpaBHEHUS
®dopmya KOpHEH KBaIPaTHOTO YpaBHEHUS
dopMyna KOpHEHW KBapaTHOTO YpaBHEHUS
Teopema Buera

Teopema Buera

N = N N N e



52

53

54

55

56

57

58

59

60

61

62

63

Pemenue ypaBHeHUH, CBOIAILIUXCS K
KBaJPaTHBIM

Pemenue ypaBHeHUH, CBOIAIIUXCS K
KBaJpaTHbIM

[Ipocreiimme 1poOHO-paIMOHATILHEIE
ypaBHEHUS

[Tpocreiitmme 1poOHO-pallMOHATBHEIE
ypaBHEHUS

Pemenne TeKCTOBBIX 33]1a4 C TIOMOIIBIO
KBaJPaTHBIX YPaBHEHUU

Pemmenue TeKCTOBBIX 3a71a4 C IOMOIIBIO
KBaJApaTHbBIX ypaBHeHI/Iﬁ

KonTponbhas padorta Ne2. "KBagparHble
ypaBHEeHHUA"

AHanu3 KOHTPOJIbHOM paboThl. JInHelHoe
YpaBHEHUE C ABYMs IEPEMEHHBIMU, €TO
rpaduk, mpuMepsl pelieHnsl ypaBHEHUH B
LEJIBbIX YUCIIAX

JIuneliHOe ypaBHEHHE C IBYMS
NEePEMEHHBIMHU, €ro rpauK, IPUMEpHI
pELIeHUs] YPAaBHEHUH B LENBIX YHCIIAX
JIuneliHOe ypaBHEHHE C IBYMS
NEPEMEHHBIMH, €T0 rpaduK, IpUMEpHI
pELICHUS YPAaBHEHUH B LENBIX YHUCIIAX

Pemenne cucreM AByX JTUHENWHBIX YPABHEHUN

C ABYMs IICPCMECHHBIMU

Pemenne cucreM AByX JTMHEHWHBIX YPABHEHUN

C ABYMs INICPEMEHHBIMU
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Pewenne cucreM IByX JIMHEWHBIX YPaBHEHUU

C ABYM: IICPECMCHHBIMHA

[IprumMepsl penieHrst CUCTEM HEJTMHENHBIX
YpaBHEHUH C JBYMs IEPEMEHHBIMU

[TpumMepsl pelieHus: CUCTEM HETMHEHHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMU

['padmueckas uHTEpIpETALIUS YPABHEHUS C
JBYMsI IEPEMEHHBIMU ¥ CUCTEM JIMHEUHBIX
YPaBHEHUU € ABYMs IIEPEMEHHBIMU

['paduueckas uHTEpIpETaLlUsl YPABHEHUS C
JIBYMsI IIEPEMEHHBIMU U CUCTEM JIMHEMHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU

Penienne TeKCTOBBIX 3a7a4 C IIOMOILBIO
CUCTEM ypaBHEHUH

Pemenne TeKCTOBBIX 3a7a4 € TOMOILBIO
CUCTEM YpaBHEHUH

Pemenne TeKCTOBBIX 33/1a4 C IIOMOLIBIO
CHUCTEM ypaBHEHUH

UuciioBble HEPABEHCTBA U UX CBOMCTBA
YHucnoBble HEPABEHCTBA U UX CBOMCTBA
HepaseHncTBO ¢ 01HOM ITEpEMEHHON

JIuneliHbIE HEPABEHCTBA C OJJHON
[IEPEMEHHOM U UX PEILCHUE

JIvHeitHbIe HEpaBEHCTBA C OHOM
MIEPEMEHHOM U MX PEIICHHE

JIuHeliHbIE HEPABEHCTBA C OJJHON
[IEPEMEHHOM U UX PEILCHUE

CucreMbl TUHEUHBIX HEPABEHCTB C OJHOM
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IIEPEMEHHOMN U UX PEILICHUE

CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM U UX PEILICHUE

CucTembl TUHEHHBIX HEPABEHCTB C OJHOU
IEPEMEHHOH U UX pelIeHHe

N3o00pakeHue penieHus: IMHEHHOTO
HEPAaBEHCTBA U UX CUCTEM HA YUCIIOBOU
psSIMOU

N3o00pakeHue penieHust IMHEHHOTO
HEPAaBEHCTBA U UX CUCTEM HA YHCIIOBOU
IPSAMO

O06o0011eHre U cucTeMaTu3alus 3HaHuH 110
temaM "HepasencrBa. Cuctemsl ypaBHEHUI"
[TonsTue GyHkuMM

HtoroBast KOHTpoJIbHAs paboTa

AHaJIu3 UTOrOBOM KOHTPOJIBHON PabOTHI.
OO6nacTp onpeneneHuss 1 MHOKECTBO
3HaYeHUN QYHKIUU

CnocoOsl 3a1anus GyHKUINN

I'paduk pyHkunM

CgoiicTBa GyHKIIUH, UX OTOOpaKEHHE Ha
rpaguke

UreHue u noctpoeHue rpagpukoB GyHKIHI
[Tpumeps! rpadukoB GYHKIUH, OTPAKAIOLIHX
peasIbHbIE MTPOLIECCHI

DyYHKIMU, ONUCHIBAIOIINE IPAMYIO U
00paTHYIO TPOMOPITHOHAILHBIE
3aBUCUMOCTH, UX Tpaduku
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

['unepOona

['unepOoma

['padux pyHkIum y = x>

['padux GpyHkum y = x>

Oyaknun Y =X%, Y = X3,y = VX, y = [X|;
rpaduueckoe perieHne ypaBHeHU! U CUCTEM
yYpaBHEHUU

IToBTOpEHKME OCHOBHBIX MOHATUI U METOJIOB
KypcoB 7 U 8 KJ1accoB, 00001eHNnEe 3HAHUI
IToBTOpEHME OCHOBHBIX MOHATHUIA U METOJIOB
KypcoB 7 U 8 KJ1accoB, 00001eHEe 3HAHU I
IToBTOpEHME OCHOBHBIX MOHATHUIA U METOJIOB
KypcoB 7 u 8 Kj1accoB, 0000111eHe 3HAHUN
IToBTOpEHKE OCHOBHBIX MOHSATUI U METO/IOB

KypcoB 7 1 8 Kj1accoB, 00001eHne 3HAHU I

[ToBTOpEHNE OCHOBHBIX MOHSATHI 1 METOJIOB
KypcoB 7 U 8 KJ1accoB, 00001eHne 3HAHU I

N S SN SN

102
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Tema ypoka

BBoanslii ypok

PartmonanbpHbIe Ynciia, UppaliioHaIbHbIE
Yyyciia, KOHEYHBIE U 0ECKOHEYHEIE
JECATUYHBIC TpOOH

MHokecTBO NEHCTBUTECILHBIX YHCE;
JIEMCTBUTEIbHEIE YHCIIa KAK 0ECKOHEYHBIE
JECATUYHBIC TpOOH

B3aumHO 01HO3HaYHOE COOTBETCTBUE MEXKAY
MHO’KECTBOM JIEHCTBUTENIBHBIX YUCEN U
MHO>KECTBOM TOYEK KOOPJAMHATHON MPSAMOMN
CrapToBas [TuarHocTHKa

AHanu3 crapToBoi quarHocTuku. CpaBHEHHE
JIeCTBUTENBHBIX YUCEN, apupMeTHuecKkue
JNENCTBUSA C NENCTBUTEIBHBIMY YUCIIAMU
[TpuOmxE€HHOE 3HAUEHNE BEJIUYUHBL,
TOYHOCTb MPUOIINKEHUS

Oxpyrienue yncen

[Tpukuaka v oleHKa pe3yabTaToB
BBIYKCIICHUN

JInnelinoe ypaBHeHue. Pemenne ypaBHeHUH,
CBOJISIIUXCS K JINHEHHBIM

JIunelinoe ypaBHeHue. PelieHue ypaBHEHUN,
CBOJSIINXCS K JIMHEHHBIM

Bcero

KoaunuecTBO 4acoB

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

JlaTa
H3y4eHust
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KBazgparHoe ypaBHeHue. Pemienue
YPaBHEHHH, CBOAAIIUXCA K KBaJPaTHBIM

KBanparHoe ypaBHeHue. Pemienue
YPaBHEHUH, CBOAAIIMXCA K KBaJPaTHBIM

bukBapaTHble ypaBHEHUS
buxBanparHbie ypaBHEHUS

[Tpumepsl pelieHus: ypaBHEHUN TpeThel U
4eTBEPTOI CTENEHEH pa3oKeHueM Ha
MHOKHUTEJH

[Tpumepsl pelieHus: ypaBHEHUN TpeThel U
4eTBEPTOI CTENEHEH pazoKeHueM Ha
MHO>KUTEIH

Pemienne npoOHO-paliOHaIbHBIX YpaBHEHUH
Pemenue 1poOHO-paliMOHAIBHBIX YpaBHEHHH
Pemenne TekcTOBBIX 3a/1a4 anredpanyecKkum
METOJOM

Pemenne TekcTOBBIX 3a/1a4 anredpanyecKkum
METOJIOM

Pemienue TekCTOBBIX 3ajjay anredpanvyeckum
METOJOM

Kontponbnas padora Nel. "YpaBHeHus ¢
OJIHOH nepeMeHHOn"

AHanu3 KOHTPOJIbHOM paboThl. YpaBHEHUE C
JIBYMsI IEPEMEHHBIMU U €T0 rpauk
VYpaBHEHME ¢ ABYMs IEPEMEHHBIMH U €TI0
rpadux

Cucrema ByX JTUHEHHBIX YpaBHEHHH ¢
JIBYMsI IEPEMEHHBIMU U €€ PEIICHUE
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Cucrema 1ByX JUHEHHBIX YPaBHEHUH €
JBYMsI IEPEMEHHBIMU U €€ PEIICHUE

Cucrema 1ByX JUHEHHBIX YPaBHEHUH €
JBYMsI IEPEMEHHBIMU U €€ pellIeHUE
Cucrema JIByX JUHEUHBIX YpaBHEHUH C
JIBYMsI [IEPEMEHHBIMU U €€ pelleHne

Pewenne cucreM nByX ypaBHEHHU, OHO U3
KOTOPBIX JINHEHHOE, a IPyroe — BTOPOH
CTEIICHU

Pemenne cucreM nByX ypaBHEHHH, OHO U3
KOTOPBIX JINHEMHOE, a IPyro€ — BTOPOM
CTENEHU

Pewenue cucreM AByX ypaBHEHUU, OJHO U3
KOTOPBIX JINHEMHOE, a IPYyro€ — BTOPOMl
CTEEHU

Pemenne cuctem 1ByX ypaBHEHMM, OTHO U3
KOTOPBIX JINHEHHOE, a Ipyroe — BTOPOH
CTETIEHU

['padmueckas MHTEpIIpETALIUS CUCTEMBI
YPaBHEHHUH C IBYMs IEPEMEHHBIMU
Pemennie TekCTOBBIX 3ajjau aIreOpandeckium
crocobom

Penrenune TeKCTOBBIX 3a/1au alreOpanyeckum
crocodoM

Kontponbnas padota No2. "Cuctemsr
ypaBHEHHI"

AHanu3 KOHTPOJIbHOM paboThl. UncioBbie
HEpPABEHCTBA U UX CBOMCTBA
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YucnoBble HEPABEHCTBA U UX CBOMCTBA

JIvHeiiHbIe HEpaBEHCTBA C OHOM
IIEPEMEHHOM U UX PEILICHUE

JIvHeitHbIe HEpaBEHCTBA C OAHOM
MEPEMEHHOM M MX PEIICHHE

JIuneliHbIe HEpABEHCTBA C OJJHON
IIEPEMEHHOM U UX PEIICHHE

AIMUHUCTpATUBHAS KOHTPOJIbHAsA paboTa

AHanu3 aAIMMHUACTPATUBHON KOHTPOJIbHOM
pabotbl. CuCTeMBbI IMHEHHBIX HEPABEHCTB C
OJIHOM NIEPEMEHHOM U UX PELICHUE

CucreMbl TUHEIHBIX HEPABEHCTB C OAHOMN
IIEPEMEHHOM U UX PEIICHHE

CucreMbl TMHENHBIX HEPABEHCTB C OAHOMN
MIEPEMEHHOM U UX PEIICHHE

KBaznpaTHble HEPAaBEHCTBA U MX PELIEHUE
KBaapaTHble HEPABEHCTBA U UX PELIECHUE
KBaznpaTHble HEPAaBEHCTBA U MX PELLIEHUE
KBaapaTHble HEPABEHCTBA U UX PELIECHUE
KBaznpaTHble HEpaBEHCTBA U MX PELLICHUE

['padmueckas uHTEpIpeTALlUsi HEPABEHCTB U
CHUCTEM HEPaBEHCTB C JBYMs IEPEMEHHBIMU

Fpa(pnqecxaﬂ HHTCpHpCTAllUA HCPABCHCTB U
CUCTEM HCPABCHCTB C IBYMS IICPEMCHHBIMU

Konrtponbnas padora Ne3. "HepaBenctna"

AHaIn3 KOHTPOJIbHOM paboThI.
KBanpartuunas ¢pyHkus, e€ rpaduk u

N =
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CBOMCTBA

KBaaparnunas pynkmnus, e€ rpaduk u
CBOMCTBA

KBaaparnunas pynkmnus, e€ rpaduk u
CBOMCTBA

[Tapabona, KOOpAUHATHI BEPIIUHBI
napaboIIbl, 0Cb CHMMETPHH 1apadoIbl

[TapaGomna, KOOPAUHATHI BEPIIMHbI
napaboJibl, 0Cb CHMMETPHUH 11apadoIIbl

[TapaGomna, KOOPAUHATHI BEPIIMHbI
napaboJibl, 0Cb CHMMETPHUH MapadoIbl

[Tapabomna, KOOpAUHATHI BEPIIUHBI
napaboIIbl, 0Cb CHMMETPHH 1apadoIbl

[Tapabona, KOOpAUHATHI BEPILINHBI
apadoIIbl, 0Cb CAMMETPHUH 11apadoIbl

[Tapabona, KOOpAUHATHI BEPILUHBI
napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl
I'paduku pynkumit: y =kx, y=kx + b,
y=K/Xx, y=x3, y=vX, y=|X|

I'paduxn pynxumii: y =kx, y=kx +b,
y=K/X, y=x3, y=vX, y=|X|

I'paduxu pynxnmii: y =kx, y=kx +b,
y=K/X, y=x3, y=vX, y=|X|

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

I'paduxn pynxmmii: y =kx, y=kx +b,
y=K/X, y=x3, y=vX, y=|X|

I'paduku pynakmii: y =kx, y=kx + b,
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y=k/x, y=x y=vx, y=|x|
KoHntponbnas pabora Ne4. "dyHkiun"

AnHanu3 KOHTpOJIbHOH paboTsl. [TonsTre
YHCJIOBOU ITOCIIEJOBATEILHOCTH

3ajanue nocjaea0BaTeIbHOCTH
peKyppeHTHOH dopMyIoit u popmynoit N-ro
YJIeHa

Apudmerndeckas ¥ reoMeTprUIeCcKast
IPOTPECCUU

ApudmeTrndeckast U reOMeTpUUYECcKas
POrPeccuu

@opmyIiel N-To WieHa apupMEeTHIECKON U
r€OMETPUUYECKON ITPOTPECCUM, CYMMBI
IIEPBBIX N YWICHOB

®opMmysbl N-T0 YieHa apuPMETHUIECKON 1
F€OMETPUUYECKON TPOTPECCUM, CYMMBI
IIEPBBIX N YWICHOB

®opmyibl N-To ieHa apupMeTHIecKoi u
T€OMETPUYECKOU MTPOTrPECCUM, CYMMBI
IIEPBBIX N YWICHOB

®opmyIiel N-ro yieHa apupMeTHIeCcKoi u
T€OMETPUYECKOU ITPOTrPECCUM, CYMMBI
NEPBBIX N YJIEHOB

®opMmysbl N-TO YieHa apupMETHIECKON U
F€OMETPUUYECKON MTPOTPECCUM, CYMMBI
NEPBBIX N YJIEHOB

N300paxeHne wieHOB apu(pMeTUIECcKOil u
reOMETPUUYECKON MPOrpeccrii TOUKaMu Ha
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KOOPAMHATHOW INIOCKOCTH

N3o0pakeHue 4ieHOB apupMETHIECKON 1
r€OMETPUYECKON ITPOrPECCU TOUKaMH Ha
KOOPAMHATHOW IIOCKOCTH

JIMHEHBIN U SKCTIOHEHIIUAIBbHBIA POCT
CrokHbI€ NTPOLIEHTHI
CI1o’KHBIC TTPOIICHTHI

[Ipaktuyeckas padora "UnciaoBsie
[0CJIEI0BATEIbHOCTH "

[ToBTOpenue, 0000IIEHNE U CUCTEMaTH3aLHS
3HaHMUN. 3aMuch, CPAaBHEHUE, IEUCTBUSA C
JICHCTBUTEIILHBIMU YMCIIAMHM, YUCIIOBAs
npsiMast

[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aIUs
3HaHUM. [IpoLeHTHI, OTHOLIEHUS, TPOITOPLIUU

[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aIUs
3HaHuii. OKpyrieHne, NpuoIKeHUe, OIeHKa

HToroBast KOHTpoJIbHAs paboTa

AHaJIu3 UTOTOBOM KOHTPOJILHON pabOTHI.
[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aIUs
3HaHu#. Perienne TeKCcToBBIX 3a1a4
apu(pMeTUYECKUM CIIOCOOOM

[ToBTOpEHUE, 0000IICHNE U CHCTEMATH3aLUs
3HaHMi. Penenue TeKCTOBBIX 33134
apu(METHUECKUM CIIOCOO0M

[ToBTOpEeHHE, 0600IIEHNE U CUCTEMATHU3AIIH

3HaHMM. Penenne TeKCTOBBIX 33134
apu(METHUECKUM CIIOCOO0M
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[ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AIUS
snanuii. [IpeoOpazoBanue anredOpandecKux
BBIPAKCHUH, OMYCTUMBIC 3HAYCHUS

[ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AIUS
3Hanwuii. [IpeoOpazoBanue anredpandeckux
BLIpa)KeHPIﬁ, AONYCTUMBIC 3HAYCHUA

[ToBTOpeHue, 0000IICHNE U CUCTEMATH3AIIHSI
3Hanui. [IpeobpazoBanue anredpandeckux
BI)Ipa)KCHI/II\/JI, AONYCTUMBIC 3HAYCHUA

[ToBTOpEHME, 0000IIEHUE U CUCTEMATHU3 AL
sHaHui. [IpeoOpazoBanue anredpandaecKux
BBIPXECHH, TOMYCTUMbIE 3HAYCHUS

[ToBTOpenue, 0000IIEHNE U CUCTEMaTH3aLHS
3HaHUW. DYHKIMH: IOCTPOECHUE, CBOMCTBA
U3yYEHHBIX (QYHKIMH

[ToBTOpEHmE, 0600IIEHNE U CUCTEMATHU3AIIHS
3HaHUU. OYHKIMU: TOCTPOEHUE, CBOMCTBA
U3yYEHHBIX (QYHKIMH

[ToBTOpEHHE, 0600IIEHUE U CUCTEMATHU3AIIHS
3HaHUU. OYHKIMU: IOCTPOEHUE, CBOMCTBA
M3YYEHHBIX QYHKIUN

[ToBTOpenue, 0000IIeHNE U CUCTEMATH3AIHS
3HaHuil. [ papuueckoe pemieHre ypaBHeHUN
U UX CUCTEM

[ToBTOpenue, 0000IIeHNE U CUCTEMATH3AIHS
3HaHuil. [ paduueckoe pemieHre ypaBHeHUN
U UX CUCTEM

O00011eHne 1 cucTEMaTU3aINs 3HAHUI
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI JIVIAA YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



