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IHOACHUTEJIbBHASA 3AIITMCKA

AnreOpa sBII€TCS OJHMM W3 OINOPHBIX KypPCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHa 00ECIIEUNBAET U3YUEHHE JAPYTUX AUCLUUIUIMH, KaK €CTECTBEHHO-
Hay4yHOro, TaK W TyMaHUTApHOIO ILHMKJIOB, €€ OCBOEHHME HEOOXOIUMO IS
MPOJOHKEHHUS 00pa30BaHUs U B MOBCEAHEBHOM Kn3HU. Pa3BuTHe y oOyuaronmxcs
HAyYHBIX NPEJACTAaBICHUNA O TMPOUCXOXKICHUH M CYIIHOCTH anreOpanuecKux
abcTpakiuui, cnocodbe OTpakeHHUsI MaTEMATUYECKON HAyKOM SIBICHUN U IPOLIECCOB
B NPUPOJE U OOIIECTBE, POJIM MATEMAaTUYECKOTO MOJEIMPOBAHUS B HAYyYHOM
NO3HAHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHHUS
Y Ka4eCTB MBIIUICHUS, HEOOXOAUMBIX JUIS aJanTallid B COBPEMEHHOM LH(PPOBOM
obmectBe. U3ydyenune anreOpbl oOecrieurMBaeT pa3BUTHE YMEHHUS HAOIIOATh,
CpaBHMBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUUYHOCTH MBIILJICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATh CBOM JIEUCTBUS U BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCcBOeHUE Kypca anreOphbl 00eCcTeunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHHS] OOYYaloMIMXCA: OHU HCIOIBb3YIOT JEAyKTUBHBIE U
MHIYKTUBHBIE PACCyKJEHUsA, 0000IIEHNE U KOHKPETH3al1I0, a0CTparupoBaHue U
aHasiornto. OOydeHue  anreOpe  MpenanoyiaraeT  3HAYUTENBHBIH  O00BEM
CaMOCTOSITENIBHOM ~ I€ATEIbHOCTH OOYYaIOIIMXCs, MO3TOMY CaMOCTOSITEIIbHOE
pelieHue 3aaa4 IBiIseTcs peaau3aluen e TeIbHOCTHOTO MPUHIIUIA 00yUYeHUS.

B crpykType mnporpammsl ydueOHOTo Kypca «AmnreOpa» s OCHOBHOTO
oO1ero o0pa3oBaHUsi OCHOBHOE MECTO 3aHUMAIOT COJAEPKATEIbHO-METOINYECKHUE
TuHUM: «Yucna U BBIUMCIECHUD», «ANTeOpanyecKre BhIPAXKEHUN», «YPaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxngas w3 3THUX coaepkKaTeabHO-METOINYECKUX
JIMHUM pa3BUBAETCS HA MPOTSHKEHUM TPEX JIET U3YUEHHsI Kypca, B3aUMOJIEHCTBYS C
ApyTMMU €ro JuHMAMH. B Xone wu3ydeHus ydeOHOro Kypca OOy4arouiumcs
MPUXOJUTCS JIOTUYECKU PACCYKIATh, MCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIM
A3blK. B CBSI3M ¢ 3TUM B mporpaMMmy y4yeOHOro kKypca «AnreOpa» BKIIOUEHbI
HEKOTOpbIE OCHOBBI JIOTUKH, IPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3zenax
MaTeMaTHIECKOro 00pa3oBaHUs M CIOCOOCTBYIOIIUE OBJIAJICHUIO O0YYaIOIIMMUCS
OCHOB  YHUBEpPCAJIbHOTO  MaTeMaTH4eckoro s3bika. CoaepkareqbHOH U
CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOro Kypca «Aniredpa» SBIFETCS €ro
MHTETPUPOBAHHBIN XapakKTep.

Copepxanne auHMM «Yucna W BBIYUCICHUS» CIY’)KUT OCHOBOM IS
JaJIbHEHIIer0 U3y4eHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOy4aroUmuxcs
JIOTUYECKOTO MBIILJIEHUS, POPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMHu, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl IOBCEAHEBHOM
KU3HU. Pa3BUTHE NMOHATHA O YMCie HAa YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
CBSI3aHO C PAaLMOHAIBHBIMU M UPPALMOHAIBHBIMH YMCIaMH, (popMHpOBaHHEM



MIPEACTABICHU O JEWCTBUTEIIBHOM YHKCIIE. 3aBEPIIEHUE OCBOEHHMS YHUCIOBOU
JIMHUY OTHECEHO K CpeiHeMY 0011ieMy 00pa30BaHHMIO.

Conepxanue IByX anreOpandeckux JMHUN — « AreOpandeckue BhIpakKeHUsD
U «YpaBHEHHs] U HEPaBEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO Y OOYUAIOIIUXCS
MaTeMaTHYeCKOTo ammapara, HeoOXOIMMOTro JUIsl pelIeHUs 3ajad MaTeMaTUKH,
CMEXHBIX MPEIMETOB M TPAKTUKO-OPUEHTHPOBAHHBIX 3amady. Ha  ypoBHe
OCHOBHOTO 00IIero oOpa3oBaHUs Y4eOHBI MaTepuall TPYNIUPYETCS BOKPYT
paloHaIbHBIX BBIpKEHUN. AnreOpa JEeMOHCTPUPYET 3HAUCHUE MAaTEeMaTUKH Kak
A3bIKa IS TIOCTPOEHHUST MaTEeMaTHUYECKHX MOJIee, OMHCaHMs TMPOIIECCOB U
SBIICHUI pealbHOr0 Mupa. B 3amaum oOyyeHus anreOpe BXOIAT — TaKke
JanpHeWIee pa3BUTHE AITOPUTMHUYECKOTO MBINUICHUS, HEOOXOAUMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HH(POPMATHKH, W OBJAQJCHHUE HaBBIKAMH
JIeNyKTUBHBIX paccyxacHuii. [IpeoOpa3oBanre CUMBOJIBHBIX ()OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHUsI, CIOCOOHOCTEN K MAaTEMaTHIECKOMY TBOPUECTBY.

Copepxanue (pyHKIMOHATBHO-Tpa(UUECKON JIMHUN HALEJICHO Ha MOIY4YeHHE
oOy4arolUMuUCs 3HaHUN 0 QPYHKIMAX KaKk BaKHEWIIEH MaTeMaTH4eCKOW MOJENH
JUTS OTIMCAHUS M UCCIETOBAHUS Pa3HOOOpa3HBIX MPOIECCOB U SIBICHUN B MPUPOC
n obmiectBe. M3yueHune marepuasia CIOCOOCTBYET Pa3BUTHIO Y OOYHAIOIIMXCS
YMEHHUSI UCII0JIb30BaTh Pa3JInYHbIC BBIPA3UTEIbHBIE CPEACTBA SI3bIKA MAaTEMATHUKU —
CJIOBECHBIE, CHUMBOJINYECKUE, TIpauyecKkue, BHOCUT BKJIaJ B (HOpMHpPOBaHHE
IPEICTaBICHUN O POJIM MAaTEMATUKH B PA3BUTUU LIUBUIIM3AIMH U KYJIbTYpBHI.

CornacHo yueOHOMYy IUlaHy B /-9 Kiaccax wu3ydaeTcsi Y4YeOHBIH Kypc
«Anredpa», KOTOPHIN BKIIOYAET CIEIYIOIINE OCHOBHBIE Pa3JeNibl COACPIKAHMS:
«Yucna ¥ BBIYUCICHUS», «AJreOpanyeckue BBIPAKEHUS», «YpaBHEHUS W
HEPaBEHCTBa», « DYHKITUI.

Ha uzyuenmne yueOHOro Kypca «Anredpa» orBoautcst 306 yacoB: B 7 Kiacce
— 102 yaca (3 gaca B Henemo), B 8 kinacce — 102 gaca (3 yaca B Hememo), B 9
kiacce — 102 gaca (3 yaca B HEZIEIO).



COILEPKXAHUE OBYYEHUA
7 KIIACC

Yucia 1 BHIYMCICHUA

JlpoOu OOBIKHOBEHHBIC M JECSITHYHBIC, TIEPEXO] OT OJHON (HOPMBI 3aIrrch
npobert k apyroi. IloHATHE panmMOHAIBLHOTO 4YHCIA, 3alllCh, CpPaBHECHHE,
yHOPSIOUYUBAHUE  pallMOHANBHBIX 4Hcell. ApudmeTHdyeckue JACUCTBUS C
palMOHAIBHBIMYA YMClIamMu. PerieHue 3aga4 U3 peaybHOM MPAaKTHUKHA HA 4acTH, HA
Ipoowu.

CreneHb ¢ HaTypaJbHBIM ITOKa3aTelIeM: ONpeleieHue, MpeoOpa3oBaHue
BBIPA)KCHHI HA OCHOBE OIPEAEIICHHUS, 3alIUCh OOIpIINX YKcell. [I[poneHThl, 3anuch
IIPOLIEHTOB B BHUjE JIpoOU U JpoOU B BHUJE MPOIEHTOB. Tpu OCHOBHBIC 3a/1aud Ha
MPOLIEHTHI, PEIICHHUE 3a]1a4 U3 PEAIbHOW MPAKTUKH.

[IpumeHeHnEe TNPU3HAKOB  JACIMMOCTH, PA3J0KEHHE HAa  MHOXKHUTEIU
HATYpPAJIbHBIX YHCEII.

PeanbHbie  3aBUCMMOCTH, B TOM  4YuCJle TMpsMas U oOparHas
IIPONIOPLUMOHAIBHOCTH.

AJire0OpanvecKue BbIPaKeHUs

[IepemMeHHbBIE, YMCIOBOE 3HAYEHUE BBIPAXKEHUS C NIEpeMEHHOU. JlonmycTumbie
3HAYEHMS MEepeMeHHbIX. [IpeacTaBienre 3aBUCUMOCTH MEXY BEJIMYMHAMU B BUJIC
(dopmynsl. Beruucienus no popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUMH,
TOXKJIECTBEHHO paBHbIE BBIpAXKECHHS, IpaBuiIa NpeoOpa3oBaHUs CYMM H
IPOU3BECHUH, MPaBUJIa PACKPHITUS CKOOOK U IPUBEACHUS MOJOOHBIX ClaraeMbIX.

CBOMCTBA CTENEHU C HATYPAJIbHBIM ITOKA3aTEIIEM.

OnHowiensl 1 MHOTOWIEHbl. CteneHb MHOTOWIeHa. CloXKeHue, BHIYUTAHMUE,
YMHOXXEHUE MHOTOWICHOB. MDOpMyJibl COKpAIIEHHOTO YMHOXEHMS: KBaJpar
CyMMBl W KBagpaT pasHocTtu. Popmysia pa3sHOCTH KBaApaToB. Pazmoxenue
MHOTOYJIEHOB HA MHOKUTEH.

YpaBHeHMs M HEPAaBEHCTBA

VYpaBHeHue, KOpPeHb YpaBHEHHMs, TMpaBuiia MpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCHJIBHOCTh YPaBHEHUI.

JIuHeiHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHWCIIO KOPHEW JIMHEHHOIO
YPAaBHEHUS, pELIECHUE JIMHEWHbIX ypaBHEeHUH. CocTaBl€HHE YpaBHEHUH IO
YCJIOBHIO 3a7a4M. PereHne TeKCTOBBIX 3a71a4 C TOMOILBIO YPaBHEHUA.

JIuneliHOe ypaBHEHHE C JIByMsl IepeMeHHbIMU U ero rpaduk. Cuctema AByX
JIVHEMHBIX YPaBHEHUM C JByMs NEPEMEHHbIMU. PelieHue cucrteM ypaBHEHUU
Croco0OM TOACTaHOBKHU. [IpuMepsl pemieHuss TEKCTOBBIX 3aJad C IOMOIIBIO
CUCTEM YpPaBHEHUM.

DyHKIUU



Koopaunara Touku Ha npsamou. Uucnoseie mpomMexyTKu. PaccTossHre Mexy
JIBYMs TOYKaMU KOOPAUHATHOM MPSMOM.

[IpsimoyronbHast cucrema koopaunat, ocu OX u Oy. Alcuucca U opauHaTa
TOYKH Ha KOOPJAWHATHOMU mockocTu. [Ipumepsl rpadukoB, 3a1aHHBIX GopMyTamMHu.
Utenune rpadukoB peanbHbIX 3aBUcUMOcTed. Ilonstue ¢yukmuu. ['padux
¢bynkuuu. CoiicTBa pynkuuii. JIunelinas ¢pynkuus, e€ rpaduk. 'paduk dyHKIUN
y = |X|. I'padmueckoe pelrieHre JIUHEHHBIX YPaBHEHMH W CHCTEM JIMHCHHBIX
YpPaBHEHUM.

8 KJIACC

Yuca 1 BHIYMCICHUSA

KBagpatueiii kopenb u3 umcna. [loHsthe o0 wuppalMOHATILHOM YHUCIE.
JlecaTuuHble TPUOIMKEHUST UPPALIMOHAIBHBIX yKced. CBOMCTBa apuMeTHIecKux
KBaJ[paTHBIX KOPHEN U UX MPUMEHEHUE K MPEeoOpa30BaHUIO YUCIIOBBIX BHIPAXKECHUM
Y BBIYUCJICHUAM. J[eMICTBUTENIbHBIC YHCIIA.

Crenens ¢ 1e1bIM IOKa3aresieM U €€ cBoiicTBa. CTaHIapTHAS 3alliCh YKCIA.

AJire0OpanvecKue BbIPaKeHUs

KBampaTHbIii  TpEXWieH, pa3loKEHHE KBaApPaTHOTO TPEXWIEHAa  Ha
MHOKUTEJIH.

AnreOpandeckass ApoOb. OCHOBHOE CBOMCTBO aireOpanyeckod apoow.
CrnoxeHue, BbIUMTAHHE, YMHOXXEHHE, JICJICHHE aireOpandeckux Jpooeil.
ParmonanbHbie BRIpOXKEHUS U UX ITpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHenue, (opmyna KOpHEH KBaJpaTHOTO  ypaBHEHUA.
Teopema Buera. Peuienue ypaBHEHUM, CBOAAIINXCS K JIMHEMHBIM U KBaJAPATHBIM.
[Ipocreiime qpoOHO-paMOHATBHBIE YPAaBHEHUS.

I'paduueckas uHTEpHpeTalvs YPaBHEHUM C ABYMS MEPEMEHHBIMU U CHUCTEM
JIMHEMHBIX YpPaBHEHUW C JABYMsl II€peMEHHbIMHU. [Ipumepsl pemeHus Ccuctem
HEJIMHEWHBIX YPABHEHUMN C IByMS IEPEMEHHBIMHU.

Perienue TeKCTOBBIX 3aj1a4 aNreOpanyeckum CrocoOoM.

HucnoBble HEPABEHCTBA U MX CBOKWCTBA. HEpaBEHCTBO C OJHOW MEPEMEHHOM.
PaBHOCUIIBHOCTE HepaBeHCTB. JIMHENHbIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJJHOW MEPEMEHHOM.

DOyHKIUU

[Tonsitue Qynkmuu. OOIacTh ONpEeACTeHUs] W MHOXKECTBO 3HAYCHHI
dbynkiuu. CriocoOsl 3a1anus GyHKITUH.

I'padux dynkmun. Urenue cBoiictB dyHkuuu mno e€ rpaduxy. [Ipumepst
rpa@ukoB GYHKIHMA, OTPAKAIOMIMUX PEATTbHBIE POLECCHI.



@DYHKIMY, OMHCHIBAOIINE TMPSMYI0O W OOpaTHYH MPONOPIHUOHATHHBIC
3aBHCHMOCTH, HX rpadukn. Oyrkimn Y = X2, Y = X3, y = Vx, y=|x|. [padudeckoe
pelIeHre ypaBHEHUHN U CUCTEM ypaBHEHUH.

9 KUIACC

Yucia 1 BBIYUCTICHUA

PaunoHanbpHple YuClIa, UPpalMOHAIbHBIE YHCIIA, KOHEYHbIE U OECKOHEUYHBIE
JeCATUYHBIE ApoOH. MHOXKECTBO JNEUCTBUTENIBHBIX YUCEIN, ICUCTBUTEIbHBIC YHUCIIA
Kak OECKOHEUYHbIe JeCATUYHBbIE IpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKy MHOKECTBOM JEHCTBUTENBHBIX YUCET U KOOPAUHATHOMN MPSIMOM.

CpaBHeHHE [IEHCTBUTENBHBIX 4YHCEN, apudmeTndeckue ACUCTBUA C
JNEUCTBUTEIBHBIMU YUCIIaAMU.

Pa3mepsl OOBEKTOB OKPY’KAIOIIETO MUpPA, JUTEIBHOCTh IMPOLECCOB B
OKpPY’KaIOIEM MUDE.

[TpuOnmxE€HHOE 3HAUEHUE BEJIIMYMHBI, TOYHOCTh NMPpUOIMKeHus. OKpyrieHue
yucen. [[pukuaka n oneHka pe3ynbTaTOB BHIYMCICHUN.

YpaBHeHMs M HEPABEHCTBA

JIuneliHOe ypaBHEeHuME. PemieHne ypaBHEHHH, CBOISIIMXCS K JIMHEHMHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUH, CBOIAIIMXCS K KBaJAPATHBIM.
bukBaaparHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPEThEU U YETBEPTON
CTETIEHEN PA3JI0)KEHUEM HA MHOKHUTEIIH.

Pemenue apoOHO-palMOHaNIbHBIX ypaBHEHUU. PelieHne TEKCTOBBIX 3azady
anredpandeckuM METOOM.

VYpaBHeHuEe ¢ AByMS NEPEMEHHBIMU M ero rpaduk. Pemenue cuctem AByX
JIMHENHBIX YPAaBHEHUH C ABYMs IEPEMEHHBIMU. PellleHne CUCTEM JIBYX YpaBHEHUH,
OJIHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpoM creneHu. ['paduyeckas
MHTEPIIPETALNs CUCTEMBI YPABHEHHM C IBYMS ITIEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 alireOpaudecKuM CIiocoOOM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM mHepeMeHHOM. PemieHne cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOW IepeMeHHOW. KBajgpaTHble HepaBEeHCTBA.
I'padmyeckas uHTEpHpeTalds HEPABEHCTB U CHUCTEM HEPABEHCTB C JABYMs
[IEPEMEHHBIMH.

DyHKUNHA

KBagpatuunas ¢ynkuus, e€ rpaguk u cBoiictBa. Ilapabona, koopAuMHATHI
BEPIIMHBI 1TapaboJIbl, OCh CAMMETPHUH MapaloJIb.

I'padukn dyskmmit: y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = [x| u ux
CBONCTBA.

Yuci0BbIE OCTEA0BATEIbHOCTH M IIPOTPECCHH



[ToHsTHe YMCIIOBOM TMOCIEAOBATEILHOCTU. 3aJlaHUE TIOCJIEI0BATEIIbBHOCTH
peKkyppeHTHOH hopMyIioi u ¢popMyJioi N-To YieHa.

Apudmernueckas U reoMeTrpudeckas mnporpeccur. PopMynbl N-TO YiIeHA
apu(pMeTUYECKON U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MIEPBBIX N YJICHOB.

N3obpakeHne uaeHOB apuMETHUYECKOM M T€OMETPUUYECKOM MpOorpeccuit
TOYKaMH Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIOHEHUHMAIBHBIM POCT.
CI10HBIE TPOLIEHTHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JInyHOCTHBIE pe3yJbTaTbl OCBOCHMS IPOrpaMMbl y4eOHOro Kypca
«AJredpa» XapakTepu3yloTCA:

1) maTpuoTHYecKoe BOCIUTAHUE:

OPOSBJICHHEM MHTEpeca K NPOLUIOMY M HACTOSIIEMY POCCHUICKON
MaTE€MaTUKH, LEHHOCTHBIM OTHOLIEHHWEM K  JIOCTH)KEHHUSM  POCCUHCKHX
MAaTeMaTUKOB M POCCUMCKOW MAaTeMaTHYECKOW HIKOJBI, K HCIIOJIb30BAHUIO JTHX
JOCTH)KEHUM B IPYTUX HAyKaX U NPHUKIAJHBIX cPepax;

2) Tpa:KIaHCKOe H TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJHEHUIO O0S3aHHOCTEN I'paKAaHWHA U pealu3aliu ero
OpaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, SIBJICHUN, NPOUEAYp TPakIaHCKOro oOIiecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C IPaKTUYECKUM NPHUMEHEHHEM JOCTHKEHUN HAayKH, OCO3HAHHEM Ba)XHOCTHU
MOPAJILHO-3THYECKUX TPUHIUIIOB B JIESTEIBHOCTH YUYEHOTO;

3) Tpy/10BOE BOCIIUTAHHE:

YCTAaHOBKOM Ha aKTUBHOE Yy4YacTHE€ B PEIICHUH MPaKTUYECKHX 3ajad
MaTEMaTU4YECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXXHOCTH MAaTE€MATHYECKOIO
o0pa3oBaHMsI HAa MPOTSHKEHUM BCEH KU3HU ISl YCHEUTHOW MpogecCuoHaIbHOU
NEATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOEHUEM UHJMBUIyaIbHOW TPAEKTOPUHU 00pPa30BaHUS U )KM3HEHHBIX IJIAHOB C
y4€TOM JINYHBIX HUHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTHYEeCKOe BOCITUTAHME:

CIIOCOOHOCTBIO K  HOMOIIMOHAILBHOMY U ACTETHYECKOMY BOCIPHUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJay, PELICHUH, pPacCyXIACHWH, YMEHHIO BUICTbH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOT0 MO3HAHMS

OpUEHTallMed B JIEITEIbHOCTH HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
NpeICTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPObI U



oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAyKd Kak cdepbl YeloBeYecKou
JESTEIbHOCTH, ATANOB €€ pa3BUTHUS U 3HAYUMOCTU JJI Pa3BUTUS LMBUIM3ALUY,
OBJIAJICHUEM SI3bIKOM MAaTEMATUKU M MAaTEMaTUYECKOW KYyJIbTYpOH Kak CpPEICTBOM
MO3HAHUS MHpA, OBJIAJCHHEM MPOCTEHIIMMHU HaBbIKAMH HCCIEA0BATEIbCKOM
NEeSATENbHOCTH;

6) ¢u3uueckoe BocnuTaHUe, (POopMHPOBAHHE KYJBTYPbI 30POBbSI H
3MOLMOHAJIBHOIO 0/1arONOyYHUs:

TOTOBHOCTBIO IIPUMEHATH MATEMaTUYECKHE 3HAHMS B HHTEpPECaX CBOEIO
3I0pOBbs, BENEHUS  370poBoro  oOpa3a JKM3HM  (340pOBOE  IHUTAHUE,
cOamaHCUPOBAHHBIA PEKUM 3aHATUH M OTIbIXa, peryisipHas ¢u3nyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HABbIKA pPEQIIEKCHH, TMPU3HAHUEM CBOETO
[paBa Ha OIIMOKY U TAKOTO K€ IpaBa JAPYyroro 4yejaoBeKa;

7) 3K0JI0OTHYECKOe BOCTIMTAHHE:

OpHEHTAlMEN HAa IPUMEHEHNE MAaTEeMAaTHYECKUX 3HAHWM JJIS PELICHUS 3a7a4
B OOJACTM COXPAHHOCTH OKpYKAIOIIEH Cpeiapbl, IJIAHUPOBAHUS IMOCTYIKOB H
OLICHKM MX BO3MOJKHBIX IIOCJIEIACTBUU Il OKPY’KAIOLIEW Cpelbl, OCO3HAHUEM
rJ1I00aJIBHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U ITyTel UX PEILCHUs;

8) amanTanusi K M3MEHSIOIUMCS YCJIOBHSIM COIUATBHOW M MPHPOTHOIM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSM B YCJIOBHUSAX HEOINPEACIEHHOCTH, ITOBBIIIEHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO AEATEIIBHOCTh, B TOM YHCIIE
YMEHHUE YUUTBCA Yy IPYTHX JIOJAEH, IMpuoOpeTaTb B COBMECTHOW AESITENbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMM U3 OMbITA JPYTHX;

HEOOXOAMMOCThIO B (OPMUPOBAHUU HOBBIX 3HAHUH, B TOM YHCIIE
(bopMyIHpOBATh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SABJICHUAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTb Je(QUUUTHl COOCTBEHHBIX 3HAaHUH WU
KOMIIETEHTHOCTEH, IIJIAHUPOBATh CBOE PA3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIOD  CHUTYyallMl0, BOCIHPHUHUMATH
CTPECCOBYIO CHUTYallMI0O KakK BbI30B, TPEOYIOIIHMA KOHTPMEp, KOPPEKTHPOBATH
OpUHUMAaeMble pelIeHUusT U AeUCTBUs, (OPMYyJIHMPOBATH M OLCHUBATh PHUCKU U
HOoCHeACTBUS, (POPMUPOBATH ONBIT.

METANPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUA

ba3zoBble j1ornyeckue qeicTBus:

e BBIABIITH M XapaKTEPHU30BaTh CYIIESCTBCHHBIC TIPU3HAKH MaTEMaTHUCCKHX
00BEKTOB, TOHATHHA, OTHOIICHWH MEXIy MOHATHAMHU, (POpMYyIHpOBATH
ompeneicHUs]  TMOHATHHA, YCTaHABIMBATh CYIICCTBEHHBIH  IPU3HAK
Kinaccupukanyuu, OCHOBAaHWS Il OOOOIIEHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;



BOCIIPUHUMATh, (OpMYyJIUpOBaTh M  NPeoOpa3oBbIBATH  CYKIACHHUS:
YTBEPAUTENbHbIE W OTpPULIATENbHbIE, €IUHUYHbIC, YAaCTHbIE M O0OIIue,
YCIIOBHBIE;

BBISIBIIATh ~ MAaT€MaTUYECKHE  3aKOHOMEPHOCTH,  B3aWMMOCBSI3M U
npoTuBopeursi B (akTax, JAaHHBIX, HAONIOACHUSAX U YTBEPXKICHUSX,
npeajiaraTb ~ KPUTEPUU U1 BBISIBJICHUS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEUHH;

JenaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, IE€IYKTHUBHBIX U
VHAYKTUBHBIX YMO3AKIIOUEHUN, YMO3aKIIOUCHUH 110 aHAJIOTHH;
pa30OupaTh J1I0Ka3aTebCTBA MATEMATHUECKUX YTBEPKICHUHN (MPSIMbIE U OT
MPOTUBHOI0), TPOBOJIUTH CAMOCTOSATEIBHO HECJIOXKHBIC JI0KA3aTeJIbCTBA
MaTeMaTU4YecKnuX (akToB, BbICTpAUBATh AapPTyMEHTAIUIO0, MPUBOJUTH
MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHNUS,
BBIOMpATh Croco0 pemieHus y4yeOHOM 3amaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEUICHUS, BBHIOMpaTh HauOoJIee MOAXOMSIMUA C YIETOM
CaMOCTOSITENIHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBrle ucciiegoBarejbcKkue AeCTBYUA.

HCITOJTB30BaTh BOMPOCHI KaK HCCIEAOBATEILCKUI HHCTPYMEHT TO3HAHUS,
dbopMynrpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUnE, MpodiemMy,
CaMOCTOSTENIbHO YCTAaHABJIMBATh HMCKOMOE M JaHHOE, (OPMHUPOBATH
TUI0TE3y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHCHUE;

MPOBOJIUTH TIO CAMOCTOSATEIHLHO COCTaBICHHOMY TUIAaHY HECIOXHBIN
OKCIIEPUMEHT,  HEOOJBIIIOE  HWCCIEAOBAHHE IO YCTaHOBJICHHUIO
OCOOCGHHOCTEHl MaTeMaTHYECKOI0o OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXK]Ty COOO0M;

CaMOCTOSTENIbHO (OPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3yJibTaTaM
IPOBENEHHOTO HAOJIOEHUS, UCCIEIOBaHUS, OIICHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 00OOIICHUN;

MIPOTHO3WPOBATh BO3MOXXKHOE DPAa3BUTHE IPOIECCa, a TAKXKE BBIIBUTATH
MIPEAMOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSX.

Pabora c undgopmanmeii:

BBISIBIIATh HEIOCTATOYHOCTh M HM30BITOYHOCTH HWH(OpMAIUU, JTaHHBIX,
HEOOXOIMMBIX JIJIsSI PEIICHUS 3a/1auu;

BBIOMpaTh, aHAJIU3UPOBATh, CHUCTEMATU3UPOBATh W HWHTEPIIPETUPOBATH
uH(OpMAIINIO Pa3IMYHBIX BUJOB U (DOPM MIPEACTABICHHUS;

BBIOMpATh (OpMY TpEACTaBICHUS WHPOPMAUA € WLIIOCTPUPOBATH
peraemMbie 3aJladyd CXeMaMH, JuarpaMMaMH, WHOW TpaduKol U HX
KOMOMHAIIUSIMU;

OIICHWBATh HAJA&KHOCTh HMH(POpPMAIUKA IO KPUTEPHSAM, MPEII0KCHHBIM
YUHUTENIEeM WIH CHOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHMKaTHBHBIC YHMBEpPCAJIbHbIE YUeOHbIe 1eiiCTBHUA:



BOCHPUHUMATh U (HOPMYIHpPOBaTh CYXKICHHS B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIEHHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHs B YCTHBIX M NHMCbMEHHBIX TEKCTaX, aBaTh IOSCHEHHUS II0
XOJly peuIeHHs 3a]1a4l, KOMMEHTUPOBATH ITOJYyYEHHBIN pe3yJIbTaT;

B X0J1¢ 00CYKJICHUS 33]]aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MO TEMBI,
poOJIEMBI, peIIaeMOil 3a/1a4u, BBICKA3bIBaTh UJEH, HALICJICHHbIE HA TIOMCK
pEUIeHUs, COIIOCTaBIATh CBOM CYXKICHHS C CYXICHUSAMH JPYIUX
YYaCTHUKOB JAHaiiora, oOHapyXMBaTh pa3jIMdle U CXOJCTBO IO3MILIMH, B
KOPPEKTHOU GopMe (HopMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKEHUS;

NpeNCTaBIsATh  pe3ydbTaTbl  pEIIeHWs  3a7aud,  AKCIEPHUMEHTa,
UCCIIEIOBaHMs,  MPOEKTa,  CaMOCTOSTENbHO  BbIOMpaTh  ¢dopmar
BBICTYIUICHHUS C YYETOM 3324 NIPE3EHTALMH U OCOOEHHOCTEN ayJUTOPUU;

MOHMMAThb HW  HCIOJh30BaTh  MPEUMYIIECTBA  KOMAaHIHOM "

WHIUBUIYyIBHOW pPAaOOTBI TIPH PEIICHUH YYEOHBIX MaTeMaTHYeCKHX
3ajady;

IPUHUMATh 1IEIb COBMECTHOM JIEATENbHOCTH, TNIAHUPOBATH OPTraHU3AINIO
COBMECTHOM paboThl, pacnpenessTh BHUIBI pabOT, TOTrOBapUBATHCA,
00CyXIaTh MPOIIECC U PE3yIbTaT pabOThl, 0000IATh MHEHHSI HECKOJIbKUX
JIIOICH;

y4acTBOBaTh B TPyNINoBBIX (opmax pabotsl (0oOCyXaeHus, oOMeH
MHEHUSMH, MO3TOBBIC€ IITYPMBI M JPYTHE), BBIMOJHITH CBOIO YacTh
paboOThI U KOOPJUHUPOBATH CBOM JACUCTBUS C JPYTUMHU WICHAMH KOMaH/IbI,
OIICHMBATh KAa4eCTBO CBOETO BKJaJa B OOIIUH MPOMYKT MO KPUTEPHSM,
c(hOpMYTUPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranusanus:

CaMOCTOSTENIbHO COCTAaBJIATh IUIAH, AITOPUTM PELICHHs 3a1adu (WU ero
4acTh), BbIOUpaATh CIOCOO pElIeHUs C YY4ETOM HMEIOIIMXCA PECYpCcOB U
COOCTBEHHBIX BO3MOYKHOCTEH, AapryMEHTHUPOBaTh M KOPPEKTHPOBATh
BapUaAHTHI pElIeHUH ¢ Y4ETOM HOBOW MH(MOpMAITUH.

CaMOKOHTPOJIb, IMOLMOHAJIBbHBIM HHTEJICKT:

BJIAJETh CHOCO0AMM  CaMONPOBEPKH, CAMOKOHTpOJISI Mpouecca |
pe3yJibTaTa peuIeHus MaTeMaTUYECKOM 3aauu;

NPEIBUACTh TPYAHOCTH, KOTOPBIE MOIYT BO3HMKHYTh IPU PELICHUU
3a7a4d, BHOCUTHb KOPPEKTHUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, HAMICHHBIX OIMIMOOK, BHISIBIICHHBIX TPYIHOCTEH;
OLICHHBATh COOTBETCTBUE PE3YJIbTaTa JCATEIBHOCTH MOCTABJICHHOW LIEIU
U YCIIOBUSIM, OOBSICHATH MPUUYMHBI JTOCTHXKECHUS WIM HEIOCTHIKEHUS 11EJIHU,
HaXOJIUTh OIIUOKY, 1aBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyueHuss B 7 KJjacce OOy4arolMWCA TMOJYYUT CIEAYIOIINE
IPEAMETHBIE PE3YIBTATHI:

Yucia 1 BHIYMCICHUA

BrimonHsATh, codyeTas YCTHBIE M THChbMEHHBIC MPUEMBI, apuPMeTHIeCKue
JNEUCTBUS C PAlMOHAIBHBIMU YUCIIAMHU.

HaxomuTh 3HaueHMs] YUCIOBBIX BBIPAXKEHUW, MPUMEHATH Pa3HOOOpa3HbIC
CIOCOOBbI U MPUEMBI BBIUMCICHUSI 3HAYEHUN JIPOOHBIX BBIPAXKEHHM, COIepkKaIInxX
OOBIKHOBEHHBIE U JCCATUYHBIC JPOOH.

[lepexonuth OoT oxHOW (POpMBI 3amUCH 4YMcen K Apyrod (mpeoOpa3oBBIBATH
JECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B
YaCTHOCTU B O€CKOHEYHYIO JECATUYHYIO IPOOB).

CpaBHUBATH U YNIOPSAIOYUBATH PALIMOHAIIBHBIC YUCJIA.

OKpyrIsTh yucia.

BrINOMHATH TPUKUAKY U OLIEHKY PE3yJibTaTa BBIUUCICHHM, OIICHKY 3HAUCHUIM
YUCJIOBBIX BBIPA)KCHUM. BBITONHATE ACHCTBUS CO CTENEHSMU C HATypajIbHBIMU
MOKa3aTEISIMH.

[IpuMeHsATh NpU3HAKK  ACIMMOCTH, pPa30KEHUE  Ha  MHOXKUTEIHU
HATypaJIbHBIX YUCET.

Pemath mpakTUKO-OPUEHTHUPOBAHHBIE 3aJlaud, CBSI3aHHBIE C OTHOILICHHEM
BEJIMUUH, MPOMOPIMOHATIBHOCTBIO BEJIUMYMH, MPOILIEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl PEUICHUS 33a4 C y4ETOM OTPAaHMYEHHI, CBSI3AHHBIX CO CBOWMCTBAMU
paccMaTprUBaEeMbIX 0OBEKTOB.

AJire0panvecKue BbIPaKeHUs!

Ncnonb3oBath anredbpanyeckyr0 TEPMUHOJIOTUIO U CUMBOJIUKY, TPUMEHSTh
e€ B IIpoliecce OCBOEHUS yueOHOTO MaTepHalia.

Haxonuth 3HaueHuss OyKBEHHBIX BBIPQKCHUN TMPHU 3aJaHHBIX 3HAUYCHUSIX
NIEPEMEHHBIX.

BeimonasaTe  mpeoOpa3oBaHMs  LETOTO  BBIPAKEHUS B~ MHOTOWICH
pUBEACHUEM TIOJIOOHBIX CIIAra€MbIX, PACKPBITUEM CKOOOK.

BeinmonHAT, yMHOXEHHE OJHOYJIEHAa HAa MHOTOWIEH M MHOTOYJieHa Ha
MHOTOYJICH, MPUMEHSATH (POPMYJIbl KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh Pa3N0KEHUE MHOTOWICHOB HAa MHOXHUTEIM C IMOMOUIBIO
BBIHECEHUSI 3a CKOOKM OOIIEero MHOXHTEINS, TPYNIMUPOBKH  CJIaraeMbIX,
npuMeHeHus: (PopMyJT COKpaEHHOTO YMHOXKEHUSI.

[IpumensTh nMpeoOpa3oBaHUs MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
U3 MaTEMAaTUKH, CMEKHBIX MIPEAMETOB, U3 PeaIbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEHM C HATypajJbHBIMU IOKA3aTEJSIMHU IS
peoOpa3oBaHMs BEIPAKCHUM.



YpaBHeHMs 1 HEPaBEeHCTBA

Pemars J1MHENHBIE ypaBHEHHsI C OJHOM IEPEMEHHOM, NPUMEHSs NpaBUia
nepexoa OT UCXOJHOI0 YPAaBHEHMS K PaBHOCWIBHOMY eMy. IIpoBepsTh, siBisieTcs
JIX YUCJI0 KOPHEM YPABHEHHS.

[IpumensaTh rpaduueckre METOIbI MPU PEIICHUH JTUHEHHBIX YpaBHEHUN U HX
CUCTEM.

[lonGupats mpuMepsl Map YHUCEN, SIBISIIOIIMXCS PpEIICHUEM JIMHEHHOTO
YpaBHEHUS C JBYMS MEPEMEHHBIMU.

CtpouTh B KOOPJWHATHOW IUIOCKOCTH TpaduK JIMHEHMHOrO YpaBHEHUS C
JIBYMSI TIEPEMEHHBIMH, TOJIb3YSICh TpadUKOM, TPHUBOIUTH TPUMEPHI PEIICHUS
YpaBHEHUS.

Pewmars cuctemsbl ABYX JIMHENHBIX YPABHEHUN C ABYMS IEPEMEHHBIMH, B TOM
qucie rpaduIecKu.

CocTaBisATh W pelaTh JHHEHMHOE YPAaBHEHHE WJIM CUCTEMY JIMHEHHBIX
YpaBHEHUH 1O YCIOBUIO 33/Jaud, HMHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M MOJyYEHHBIN pe3yIbTart.

DOYyHKIUU

N300paxkaTh Ha KOOPAMHATHOU MPSMON TOYKH, COOTBETCTBYIOIIUE 3a/IaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KU, UHTEPBAJIbl, 3alIUCHIBATH YHCIOBBIE IPOMEKYTKH Ha
anreOpanyeckoMm si3bIKE.

OTtMeyaTh B KOOPAMHATHOW IMJIOCKOCTH TOYKHM MO 3aJaHHBIM KOOpAHHATaM,
CTpOUTh rpaduku TUHEHHBIX QyHKIUN. CTpouTth rpaduk QyHKIUM Y = [X|.

OnuceiBaTh C MOMOIIBIO (YHKIMA HW3BECTHBIE 3aBUCHMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMS, PACCTOSHHE, II€HA, KOJUYECTBO, CTOMMOCTb,
MIPOU3BOAUTEIBHOCTD, BpEMsI, 00bEM padOTHI.

Haxonuthb 3HaueHre GyHKIUU 110 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cnocod MpeACTaBICHUS W aHalu3a WHGOpMaIlH,
U3BJICKATh U UHTEPIIPETUPOBATH MH(GOPMAIINIO U3 TPAPUKOB peaTbHBIX MPOIIECCOB
Y 3aBUCHMOCTEH.

K xonmy oOyueHuss B 8 kJjacce OOy4arOmUKCS TOTYYUT CIICAYIOIINAC
MPEAMETHBIE PE3YNbTATHIL:

Yuciia 1 BBIYMCICHUSA

Hcnonb30BaTh HayalbHbIE MPEACTABICHUS O MHOMXECTBE JEHCTBUTEIBHBIX
YUCEeN ISl CPAaBHEHMsI, OKPYTJICHUS U BBIUMCICHUHN, N300paxaTh ICHCTBUTEIIbHBIC
YyyCJia TOYKaMH HAa KOOPJUHATHOM MPSIMOM.

[IpumMeHATh TIOHSATHE apU(DMETHUECKOTO KBAJPATHOTO KOPHS, HAXOIUTh
KBaJpaTHbIE KOPHH, WCIONB3YS TPH HEOOXOTUMOCTH KaJIbKYJSTOP, BBITOJIHSTH
mpeoOpa3oBaHUs BBIPAKEHUM, COJEpXKAIIUX KBaJpaTHbIE KOPHU, WCIOIB3YS
CBOMCTBA KOPHEW.



Hcnonp30oBaTh 3amucy OONBIIAX M MaJbIX YUCET C IMOMOIIBIO JACCATUIHBIX
npoOeit u creneneit uncna 10.
AJire0OpanvecKue BbIPaKeHUsl
[IpuMeHATh TMOHATHE CTENEHHM C 1ENbIM IOKa3aTeleM, BBINOJIHATh
npeoOpa3zoBaHus BEIPAKEHUM, COAEPKAIIUX CTEIIEHH C IIEJIBIM MTOKa3aTeIeM.
BBINONHATH TOXIAECTBEHHBIE MPEOOPA30BaAHUS PAIMOHAIIBHBIX BBIPAKECHUIM
Ha OCHOBE IpaBUJI IEUCTBUM HAJl MHOTOWICHAMHU U alreOpandecKuMu ApoOsiMu.
PacknanpiBath KBaipaTHBIN TPEXUIICH HA MHOKHUTEIIH.
[TpumensTh npeoOpa3oBaHus BRIPAKEHUH ISl pEIICHUS PA3IUYHBIX 3374 U3
MaTEMaTUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKH.
YpaBHeHUS U HEPABEHCTBA
Pemate nuHelHble, KBaJpaTHbIE YpaBHEHUS U pallMOHAIbHBbIE YpaBHEHUS,
CBOJISILIMECS K HUM, CUCTEMBI IByX YPAaBHEHHI C IBYMS IEPEMEHHBIMHU.
[IpoBOaUTE MpOCTENIINE UCCIEN0OBAHUS YPABHEHUN U CHCTEM YPABHEHHM, B
TOM YHCJI€ C MPUMEHEHUEM IpadUyecKUX MpeCTaBICHUH (YCTaHABIMBATh, UMEET
JU ypaBHEHUE WM CHCTEMa ypaBHEHUW pEIICHUs, €CIM UMEET, TO CKOJIbKO, U
nmpouee).
[TepexoauTs OT ciOBECHOM (HOPMYIMPOBKH 3a7a4M K €€ anredOpanyeckou
MOJEIN C IIOMOUIIBIO COCTABJIECHUS YPAaBHEHHUS WM CHUCTEMbl YpPaBHEHUH,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBII pe3yybTarT.
[IpuMeHsATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJISI CpPABHEHHUSI, OIICHKH,
pelIaTh JMHEWHBbIE HEPABEHCTBA C OJTHOM MEPEMEHHOM U UX CHCTEMBI, JaBaTh
rpauyuecKyr0 WILTIOCTPAIlMI0O MHOXECTBAa pEIICHUN HEPABEHCTBA, CHUCTEMBI
HEPaBEHCTB.
DOyHKUUHA
[ToHumaTh ¥ HUCTHOJIB30BATh (PYHKIIMOHAIBHBIC MOHSATUS U S3bIK (TEPMUHBI,
CUMBOJIMYECKUE O0O03HAYECHUS), OMPENEATh 3HAYCHHE (PYHKIMU IO 3HAYCHUIO
apryMeHTa, ONpeesiTh CBOMCTBA QYHKIIUU 10 €€ rpaduKy.
Ctpouts rpaduku djIeMeHTapHBIX PYHKIUI BUA:
y =kix, y =x2, y = x3,y = [x|, y = VX, ONHCBIBaTh CBOWCTBa YHCIOBOA
byHkuu 1o e€ rpaduky.
K xonmy oOyueHums B 9 kJjacce OOy4aromUHCS TOTYYUT CIICAYIOIINAC
MpeMETHBIC PE3YIbTaTHI:
Yucia v BbIYMCTCHUS
CpaBHHMBaTh W yMOPSIOUYMBATH PAIMOHAIBHBIC M HUPPAIMOHAIBHBIE YHUCIIA.
BrimonsasaTe apudMeTnyeckue ASUCTBUS ¢ PAllMOHATBLHBIMU YHCIIAMH,
coyeTass YCTHbIE W TIHMCbMEHHBIE TPUEMBI, BBIMOJHATh BBIUUCICHUS C
UPpAMOHATBHBIMU YUCIIAMHU.



Haxonute 3HaueHuss cTeneHeM ¢ LEeIbIMUA MOKAa3aTesIMA W KOPHEW,
BBIYUCIISIT 3HAYEHUS] YUCTIOBBIX BBIPAKCHUH.

OKpyrJisiTh JIEUCTBUTEIBHBIC YHWCJIA, BBIMOJHATh MPUKUAKY pe3yjbTara
BBIUHCJICHU, OLICHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUA U HEPABEHCTBA

PemaTe nuHENHBIE W KBaJpaTHBIC YPAaBHEHHS, YPAaBHEHUSA, CBOIAIIMECS K
HUM, TIPOCTEUIITNE APOOHO-PAITMOHAIBHBIE YPAaBHCHUS.

Pemate cuctembl JIBYX JIMHEHHBIX YpPAaBHEHHH C JABYMsS INEPEMEHHBIMU H
CHCTEMBI IBYX YPABHECHUH, B KOTOPBIX OJHO YPABHEHHE HE SIBJISCTCS JIMHECUHBIM.

Pemate TekcTOBBIE 3amadM  anreOpamvdecKuM CIOCOOOM C  ITOMOIIBIO
COCTAaBJICHUS YPABHEHUS WJIA CUCTEMBI IBYX YPABHEHUH C JIBYMS IEPEMEHHBIMM.

[IpoBoAMTH MPOCTEHMIINE UCCIEAOBAHUS YPABHEHUIN U CUCTEM ypaBHEHUM, B
TOM YHCJI€ C IPUMEHEHUEM IpaduuecKuX MpeCTaBICHUN (YCTaHABINBATh, UMEET
1 ypaBHEHWE WJIM CHUCTEMA YPABHEHUW PEIICHUS, €CIU HUMEET, TO CKOJIbKO, U
nmpouee).

Pemare nuHelHBIC HEpaBEHCTBA, KBaJApPaTHBIC HEPABEHCTBA, H300pakaTh
pEILIEHNE HEPABEHCTB HA YHUCJIOBOW NPSAMOM, 3alMCHIBATh PEHICHUE C IMOMOUIBIO
CHMBOJIOB.

Pemate cuCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHCTEMBI  HEPABEHCTB,
BKJIFOUAIOIIME KBaJpaTHOE HEPAaBEHCTBO, H300pa)kaTh PEIICHUE CHUCTEMBI
HEPABEHCTB HA YHUCJIIOBOU MPSIMOM, 3aMIMCHIBATH PELICHUE C TOMOIIBIO CUMBOJIOB.

Hcnonbs30BaTh HEPABEHCTBA MPU PEIICHUU PA3IMYHBIX 3a7a4.

DOYyHKIUU

Pacno3naBaTh (yHKIIMUM H3y4EHHBIX BHJIOB. IloKa3bIBaTh CXEMAaTHUYECKU

PAacIoIOKEHUE Ha KOOPAMHATHON MJIOCKOCTH TpaduKoB GyHKIUH BUaa: Y = KX, Y
=kx+b,y=kix,y=ax2 +bx+c,y=x3,y= VX, y = |X|, B 3aBUCHMOCTH OT
3Ha4YCeHUN KOA(PPUITMEHTOB, ONMMUCHIBATH CBOMCTBA (PYHKITUH.

CtpouTh M U300pakaTh CXEMaTUYECKU rpaduKu KBaJApaTUUHBIX (HYHKIIMA,
OMKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIUHI N0 UX rpadukam.

Pacnio3naBaTh KBaapaTuyHyto (pyHKLIHIO 11O GopMyIie, IPUBOIUTH MPUMEPDI
KBaJIpaTUYHBIX (PYHKIMH U3 peanbHOM XKU3HU, (PU3UKHU, TEOMETPUH.

YuciioBble MOCIEA0BATEIbHOCTH U NMPOTPeCCUuu

Pacnio3naBaTh apuMeTHUECKYyI0 M TE€OMETPUYECKYI0 MPOrpeccud MpH
Pa3HBIX CIIOCO0AX 3aaHu.

BbInonHAT  BBIUKCICHHMS C  HCHOJb30BaHMEM (GOpMyl N-ro  4jeHa
apu(pMETHIECKON ¥ TeOMETPHUUECKON MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300paxaTh dWiIEHbl MOCIEIOBATEIBHOCTH TOYKAMU Ha KOOPIMHATHOMN
IIJIOCKOCTH.



PemaTp 3a7aun, CBSI3aHHBIE C YHCIOBBIMH IOCIIEOBATEIBHOCTAMH, B TOM YHCIIE 3a/Ja4d U3 PEATbHOU >KU3HU (C
UCIIOJIb30BaHUEM KaJIbKYJATOPA, IIUPPOBBIX TEXHOIOTHIA).

TEMATHUYECKOE INTAHNPOBAHUE

[eneBble OpUEHTUPDI

Fpamancxoe BOCIIMTAHHE

3HAlOUMKA W [PUHUMAIOIIMA ~ CBOKO  POCCHUHCKYI0  TPaKIaHCKYIO
NPUHAJICKHOCTD (MIEHTUYHOCTH) B MOJUKYJIBTYPHOM, MHOTOHAIIMOHAIBHOM U
MHOTOKOH(ECCHOHATBHOM POCCUIICKOM 00111€CTBE, B MUPOBOM COOOIIIECTBE.

[Tonumaromuii CONMPUYACTHOCTh K MPOLUIOMY, HACTOSIIEMY M Oyayuiemy
Hapoaa Poccuu, ThICAYENETHEH HMCTOPUU POCCUMCKOW TOCYAApPCTBEHHOCTH HA
OCHOBE  HCTOPHYECKOIO0  IPOCBEUICHUSA, POCCUHUCKOTO  HAIMOHAJIBHOIO
HUCTOPUYECKOIO CO3HAHUS.

[IposBisiromMic ~ yBaK€HHE K TOCYJNApCTBEHHBIM cuMBoJaM  Poccun,
ITpa3IHUKAM.

[IposiBnsitoniuiA TOTOBHOCTh K BBIMOJIHEHUIO O00S3aHHOCTEH TpakJIaHUHA
Poccuu, peanuzanuu cBOUX rpakJJaHCKUX MPaB U CBOOOJI MPU YBAKEHUU MPAB U
CB0O0OO/I, 3aKOHHBIX UHTEPECOB APYTUX JIOACH.

Brlpaxkatouii HenpusiTue 000N AUCKPUMUHALMU TpaxklaH, MPOSIBICHUN
AKCTPEMHU3MA, TEPPOPU3MA, KOPPYIILIMH B OOIIECTBE.

[IpyHuMaromuii  ydyactie B KM3HM  Kjacca, 00I11e00pa3oBaTeIbHOU
OpraHM3all{, B TOM YHCJIE CaMOYNPABICHUU, OPUEHTUPOBAHHBIN HA y4acTHE B
COILIMAJIbHO 3HAYMMOM JESITECIHLHOCTH.

IMaTpuoTn4yeckoe BOCIUTAHUE




Co3zHaronuii CBOI0 HAIIMOHAIBHYIO, STHUUECKYIO MTPUHAJJIEKHOCTD, JTHOOSIINN
CBOM HapoOJ, €ro TPAIULUHU, KYJIbTYypY.

[IposiBasromuMi yBa)KeHUE K HCTOPUUECKOMY U KYJIBTYPHOMY HACJIEAUIO CBOETO
U JIpyrux HaponoB Poccum, cumMBoOnam, Ipa3JHUKAM, DaMATHHUKaM, TPaJULMAIM
HapOJ0B, IPOKUBAIOIINX B POJHOM CTPaHE.

[IposiBAAIOIMI MHTEPEC K MO3HAHUIO POIHOTO SI3bIKA, UCTOPUHU U KYJIBTYPHI
CBOETO Kpas, CBOEro HapoJa, Apyrux HapoaoB Poccum.

3HAOIMKA U YBAXKAIOIINN JOCTMKEHUs Hamed Poaunel — Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, OOEBBIE MOABUTH U TPYAOBBIE JOCTHXKEHUA,
repoeB M 3alUTHUKOB OTeuecTBa B MIPOIUIOM U COBPEMEHHOCTH.

[IprHMMaromuMii ydacTue B MEPONPUITHAX NATPUOTHUECKON HAIPABIEHHOCTH.

JIlyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE

3HAONIMKA U YBaXKAIOIIMN JyXOBHO-HPABCTBEHHYIO KYJIBTYPY CBOErO Hapoja,
OPUECHTHUPOBAHHBIM HA JYXOBHBIE IIEHHOCTM M HPABCTBEHHBIE HOPMBI HAPOJOB
Poccum, poccuiickoro o0I1IecTBa B CUTYyaIUsIX HPAaBCTBEHHOTO BbIOOpa (C yuéToM
HallMOHAJIBHOM, PETMTUO3HON MPUHAITIEAKHOCTH).

Beipaxkaronmuii TOTOBHOCTH OILICHUBAaTh CBOE TMOBEICHHUE W MOCTYIIKH,
MOBEACHUE U TOCTYIKU JAPYTUX JIOACH C MO3ULHUN TPATULIMOHHBIX POCCUUCKUX
JTyXOBHO-HPABCTBEHHBIX IIEHHOCTEN W HOPM C YYETOM OCO3HAHUS MOCIEACTBUI
MOCTYIIKOB.




Brelpakaronmuii - HepUSTHE aHTUTYMaHHBIX U aCOILIHAJIbHBIX|

MTOCTYTIKOB,

MOBEACHUS, TNPOTUBOPEUANIUX  TPAJUIMOHHBIM B  Poccuum  AyXOBHO-
HPABCTBEHHBIM HOPMaM M IICHHOCTSIM.

Co3Harommii COOTHOIIEHHE CBOOOABI M OTBETCTBEHHOCTH JIMYHOCTH B
YCIIOBUSX HMHIMBUAYAJIbHOTO M OOIICCTBEHHOTO IPOCTPAHCTBA, 3HAYCHUE U
IIEHHOCTh MEKHAITMOHAIEHOTO, MEKPEIIMTHO3HOTO COTJIACHUs JIFOJCH, HApOJIOB B
Poccun, ymeromuii 001aThbCs ¢ 0 IbMH Pa3HbIX HAPOJIOB, BEPOUCIIOBEIaHU.

[IposiBnsronuii  yBa)keHHE K CTapIIuM, K POCCHMCKMM TPaJUIIMOHHBIM
CEMEHHBIM IIEHHOCTSM, HHCTUTYTY Opaka Kak COI03y MY>KUUHBI U KCHITUHBI IS
CO37aHUs CEMbH, POXKICHUS U BOCITUTAHUS JCTCH.

[TposiBastomuii UHTEpPEC K UYTEHHIO, K POJHOMY SI3BIKY, PYCCKOMY SI3BIKY H
JUTEpAType KakK dYacTH JyXOBHOW KyJBTYpPhl CBOETO Hapoja, POCCUHCKOTO
oO1recTBa.

ICTEeTHYECKOE BOCIIUTAHUE

Bripakaronuii mNoOHUMaHUE IEHHOCTU OT€YECTBEHHOTO U MUPOBOT'O MCKYCCTBA,
HAPOJHBIX TPAAUIIMK U HAPOJHOT'O TBOPUYECTBA B UCKYCCTBE.

[IposBasironMiA AMOLMOHATBHO-YYBCTBEHHYK) BOCIPUMMYHUBOCTh K Pa3HbIM
BUJAM MCKYCCTBA, TPAJULUSIM M TBOPUYECTBY CBOETO M JAPYTUX HAPOIOB,
MMOHMMAaHHE UX BIUSHHUSA Ha OBEACHHE JIIOJICH.

Co3Harouil poJib XyJ0KECTBEHHOW KYIbTYPhl KaK CPEICTBA KOMMYHUKAIIUU U
CaMOBBIPAXXEHUSI B COBPEMEHHOM OOIIECTBE, 3HAYEHHWE HPABCTBEHHBIX HOPM,
LIEHHOCTEHN, TPAJAULIMN B UCKYCCTBE.

OpueHTUpOBAaHHBI Ha CaMOBBIpa)KEHHWE B pa3HbIX BHUAAX MCKYCCTBa, B
XYIA0KECTBEHHOM TBOPUYECTBE.

dusuyeckoe BOCNHMTaAHUE, (POPMHPOBAHHE KYJIBTYPbl 310POBbA H
3MOLMOHAJIBHOI0 0JIar OOy Yust




[TonnMaromuii HEHHOCTh )KU3HU, 3/10POBbs U O€30MMACHOCTH, 3HAUYECHUE JINYHBIX
YCWIMA B COXPAaHEHWU 3[I0pPOBbs, 3HAIOMIMI M COOMIONAIOIINKA IpaBuia
Oe3omacHOCTH, 0€30MacCHOTO MOBEACHHUS, B TOM YHUCIE€ B HMH(DOPMAIMOHHON
cpexe.

Bripaxkaromuii ycTaHOBKY Ha 3/J0pOBBI 00pa3 KW3HM (3I0pOBOE MUTAHUE,
COOIOICHNE THUTUEHUYECKUX MpaBWl, COANAHCUPOBAHHBIM PEXUM 3aHITHH U
OTJIBIXA, PETYJSIPHYIO (PU3UUYECKYIO0 aKTUBHOCTD).

[IposBrsOmMI HENpUATHE BPEOHBIX NPUBBIYEK (KypeHUs, YyNOTpeOIeHUs
QJIKOTOJIsl, HAPKOTUKOB, UTPOBOM U MHBIX (POPM 3aBUCUMOCTEN), IOHUMAHUE HX
MOCJIEACTBUM, Bpeaa Juisl PU3NUECKOTO U ICUXUYECKOTO 370POBbSI.

VYMeroumii 0co3HaBaTh (PU3NYECKOE U SMOLMOHAIBHOE COCTOSIHUE (CBOE U
APYrUuX JIOJed), CTPEeMALIMKCA YOpaBisTh COOCTBEHHBIM AMOIIMOHAIBHBIM
COCTOSTHUEM.

CriocoOHbIi aJanTUPOBATHCS K MEHSIOIIMMCS COLIMAJIbHBIM,
MH()OPMAIIMOHHBIM U PUPOJIHBIM YCIOBUSAM, CTPECCOBBIM CUTYaLIUSIM.

TpynoBoe BociuTaHue

YBaxarwumun Tpya, pe3yiabTarsl CBOErO TpyAa, TPyAa APYTUX JTHOJIEH.

[IposiBasitomuii UHTEpEC K MPAKTHYECKOMY HW3Y4YeHUI0 mnpodeccuil u

Tpyna
Pa3IMYHOIO POJA, B TOM YUCIIE HA OCHOBE IPUMEHEHHUSI IPEAMETHBIX 3HAHUM.

Co3zHaronuii BaKHOCTh TPYA0Jt00Ust, 00yueHUs Tpyay, HAKOILJICHUS HABBIKOB
TPYAOBOM  ACATEIIBHOCTA  HA  MOPOTSHKEHWM  KU3HW  JUISl  YCHEIIHOM
poeCCUOHATIEHON caMOpeau3alii B POCCUNCKOM OOIIIEeCTBE.

VYyacTByOmuil B pENICHUH MPAKTHUYECKUX TPYIOBBIX €M, 3aj1ad (B CEMbeE,
00111e00pa30BaTeIbHON OpraHU3allii, CBOCH MECTHOCTH) TEXHOJIOTHYECKOH H
COIMAJIbHOW HAMPaBIEHHOCTH, CIIOCOOHBI WHUIIMMPOBATH, IUIAHUPOBATh U
CaMOCTOSITEJIBHO BBIMIOJIHATH TAKOTO POJA AEATEIBHOCTb.

Breipakatonuii  TOTOBHOCTh K OCO3HAaHHOMY BBIOODY H  TOCTPOCHHIO
WHJIUBUAYAJIbHOM TPAaeKTOPUM OOpa30BaHUs U >KU3HEHHBIX IUIAHOB C yUETOM
JIUYHBIX U OOIIECTBEHHBIX HHTEPECOB, MOTPEOHOCTE.

IKOJOrNYeCcKoe BOCIIUTAHUE




[Tonumaromuii 3HaueHUE W TJIOOATBHBIN XapaKTep SKOJOTHMYECKUX IMPOoOIIeM,
myTel UX pelieHus, 3HaUeHNEe PKOJIOTUUECKOM KYJIbTYpHI YeJIOBEKa, 00IIIeCTRA.

Co3Haromuii CBOIO OTBETCTBEHHOCTh KaK TpaKJaHWHA M TOTpeOUTens B
YCJIOBUSIX B3AaMMOCBSI3U IPUPOAHOM, TEXHOJIOTUYECKON U COIMAIBHOM CpEI.

Bripakaronuii akTHBHOE HENPUATUE ACHCTBUM, IPUHOCAIINX BPE PUPOJE.

OpuUeHTHPOBAHHBI Ha MPUMEHEHUE 3HAHWW €CTECTBEHHBIX W COIMAJIbHBIX
HayK JUIs pelIeHHUs 3ajlad B 00JIaCTH OXpaHbl MPHUPObI, IJIAHUPOBAHUS CBOUX
MOCTYIIKOB M OLIEHKHA X BO3MOYKHBIX MOCJIEICTBUM JIJISI OKPYKAIOIIEH CPEIBI.

Y4acTByrommmn B MPAKTUYECKOU JICSITEIbHOCTH AKOJIOTUYECKOM,
MIPUPOJOOXPAHHON HANPABICHHOCTH.

HCHHOCTI/I HAYYHOI'0O MO3HAHUA

Bripaxkatonuii mo3HaBaTeIbHbIE HHTEPECH! B PA3HBIX MPEAMETHBIX 00JIACTSX C
y4E€TOM WHJUBUTYAIBHBIX HHTEPECOB, CIOCOOHOCTEH, IOCTHKEHHIA.

OpueHTUpPOBAaHHBIM B JCATEIBHOCTA HAa HAy4YHbIE 3HAHUA O IMPUPOJE U
00II1eCTBE, B3aMMOCBS3SIX YEJIOBEKA C MPUPOJTHON U COIUATBLHON CPEIOi.

Pa3BuBaromuii HaBBIKM HCIOJIb30BAaHUS PA3JIMYHBIX CPEJICTB IO3HAHUS,
HAKOIUJICHUSI 3HAHUM O MUpE (S3BIKOBAsi, YUTATEIbCKAS KYJIbTYypa, NEATeIbHOCTh
B UH(GOpMAIMOHHOH, TU(PpOBOI cpene).

JIeMOHCTpUPYIOUTUIA HABBIKKM HAOIIOJICHUM, HAKOTUIEHUS (DAKTOB, OCMBICIICHUS
OMbITA B €CTECTBEHHOHAyYHOW W TyMaHUTApHOW OOJACTAX TMO3HAHUA,
MCCIIEIOBATENIbCKOM NESITEIbHOCTH.

7 KJIIACC

Ne i/

HaunmeHnoBaHMe pa3je/ioB U TeM KosnyecTBo yacos JJ1eKTpOHHBIE (U (PPOBbIE)

NPOrpaMMmblI

Bcero

o0pa3oBaTe/bHbIE peCypChl

Yucna v BEIUKMCICHUS. PalinoHanbHbIe
qucia

25

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

Anrebpanyeckue BbIpaXKeHUS

27

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



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

3 YpaBHEeHUSs 1 HEPABEHCTBA 20 bubmuoreka I{OK https://m.edsoo.ru/7f415b90

4 Koopaunate! u rpaduku. yHKIIUHA 24 bubmuoreka I{OK https://m.edsoo.ru/7f415b90

5 [ToBTOpEeHME B 0600IICHIE 6 bu6mmoreka LIOK https://m.edsoo.ru/7f415b90
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8 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuecTBO 4acoB

DJIeKTpoHHbIe (LM (ppoBbIE)

Ne n/m

MPOrpamMmbI Bcero o0pa3oBaTeIbHbIE pecypchl

1 Hucna u BhraHCICHHA. KBajpaTHbe 15 bu6mmoreka LIOK https://m.edsoo.ru/7f417af8
KOPHHU

2 Huena  phrmcaeris. Crenei ¢ 7 Bu6motexa L[OK https://m.edsoo.ru/7f417af8
EJTBIM TIOKa3aTesieM

3 Anre0p queuCKH? BRIPIICHIA. 5 bubmuoreka I{OK https://m.edsoo.ru/7f417af8
KBanpatHslii TpéxuiieH

4 AJIrCOpAIHECKHE BIPDICHHS. 15 Bu6norexa LIOK https://m.edsoo.ru/7f417af8
Anrebpanueckas 1poOb

5 YpaBHCHHS  HEPABCHCTBA. 15 bubnunoreka I{OK https://m.edsoo.ru/7f417af8
KBanparHbie ypaBHEHHUS

6 ypaBHeHHf{ M HEpaBeHCTBa. CHCTEMBI 13 bubmuoreka I{OK https://m.edsoo.ru/7f417af8
YpaBHECHUU

7 YPaBHCHHS  HEPABCHCTBA. 12 bubmuoreka I{OK https://m.edsoo.ru/7f417af8
Hepasencra

8 O®ynkuuu. OCHOBHbBIE OHATHS 5 bu6mmoreka [IOK https://m.edsoo.ru/7f417af8

9 Oynkiun. Yucnossle QyHKIUH 9 bu6nuoreka LIOK https://m.edsoo.ru/7f417af8

10 [ToBTOpenue u 06o0IIEHNE 6 bu6mmoreka LIOK https://m.edsoo.ru/7f417af8
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9 KVIACC

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 4acoB

DJIeKTpoHHbIe (LM (ppoBbIE)

Ne i/
MPOrpaMMblI Bceero o0pa3oBaTe/bHbIE peCypChl
1 Huena M BEIHCIICHHA. JICHCTBHTEIbHEIC 9 Bubmorexa LIOK https://m.edsoo.ru/7f419d08
qpciia
2 YPaBHCHNUA 1 HEPABCHCTBA. Y PABHCHHA © 14 Bu6muorexa [JOK https://m.edsoo.ru/7f419d08
OJTHOM MTePEeMEHHOMN
3 ¥p aBHeHHfI M HEpaBeHCTBA. CHCTEMEI 14 bubmuoreka I{OK https://m.edsoo.ru/7f419d08
ypaBHCHUI
4 VYpaBuenus u HepaBeHcTBa. HepaBencTBa 16 bubnuoreka [{OK https://m.edsoo.ru/7f419d08
5 OyHKIUU 16 bu6mmoreka LIOK https://m.edsoo.ru/7f419d08
6 YucioBbIe ITOCIEN0BATENBHOCTH 15 bu6mmoreka LIOK https://m.edsoo.ru/7f419d08
IT
7 OBTOPEHHC, O6O6meHPVIe’ 18 bubnroreka I{OK https://m.edsoo.ru/7f419d08
cUCTEMaTH3aIMsl 3HAHUI
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