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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHa 00ECIEYNBAET U3yUCHUE JIPYTUX JUCIUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAOHKEHUS 00pa30BaHUs U B MTOBCEIHEBHOM KU3HHU. Pa3BuTne y 00ydaromumxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIUMBIX /ISl aIaNTallid B COBPEMEHHOM LHU(POBOM
obmectBe. M3yueHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMs HaOJI0/1aTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yTBepxkaAcHUA. OCBOCHUE Kypca aireOpbl 00eCIeunBaeT pa3BUTHE
JOTUYECKOTO MBIIUICHUSI OOYJaroIMIMXCSA: OHM HCIHOJB3YIOT JCIYKTUBHBIE U
MHAYKTUBHBIE PACCYXJIeHUs, 0000LIEHNE U KOHKPETU3AlHNI0, a0CTparupoBaHue u
aHasiornto.  OOyueHue  anrebpe  mpeAnojaraeT  3HAYUTENbHBIE ~ 00BEM
CaMOCTOSITENIFHOM  JIEATEIBHOCTH OOYyYaloIINXCs, IOJTOMY CaMOCTOSITEIIEHOE
peleHue 3a7a4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA 0O0yUeHUSI.

B ctpykType nporpamMmmsl yaueOHOTo Kypca «Anredpay i1 OCHOBHOIO OOIIEro
o0pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE JINHUU:
«Uucma © BBIUKCIEHUS», «ANTEOpanyecKHe BBIPAXKEHUS», «YPaBHEHHS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX CoOJep)KaTEIbHO-METOIUIECKIX
JVMHUHA pa3BUBACTCS Ha MPOTSHDKEHUU TPEX JIET U3yUeHUs Kypca, B3aUMOJICHCTBYSI C
IpyTMMH €ro JMHUAMH. B Xxojae wu3ydeHuss y4dyeOHOro Kypca OOydaroIiuMCs
MPUXOAUTCS JIOTUYECKU PACCYXKaTh, MCIOJB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B TporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TNPEICTABICHHBIE BO BCEX OCHOBHBIX pasienax
MaTeMaTHYECKOro o0Opa3oBaHus U CIOCOOCTBYIOIIME OBJIAJCHUIO 00YYaIOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemaTuueckoro ss3pika. CopepkaTrenpHOW |
CTPYKTYpHOM OCOOCHHOCTBIO Yy4eOHOTO Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne nuHMA «UWcna ¥ BBIYHCICHUS» CIYXKHT OCHOBOW TSt
JaNbHENIIer0 U3y4eHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYarOIIUXcs
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi IOBCEAHEBHON
KU3HU. PazBuTHeE MOHATUS O YMCIE Ha YPOBHE OCHOBHOTO 00IEro 0Opa3oBaHUs
CBA3aHO C PALMOHAIBHBIMM M HUPPALUOHATBHBIMH YHCIaMHU, (HOPMUPOBAHHEM



MPEJCTABICHUH O JEHCTBUTEILHOM YKCIie. 3aBEPILICHUE OCBOSHUS YUCIOBOM JTUHUU
OTHECEHO K CpeIHEMY 00IeMy 00pa30BaHHUIO.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro JJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX PEIMETOB U IPAKTUKO-OPUEHTHUPOBAHHBIX 3a]a4. Ha ypoBHE OCHOBHOIO
o0miero obpazoBaHusi y4eOHBIN MaTepHal TPYNIUPYETCs BOKPYT pallMOHAIbHBIX
BbIpaKEeHM. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMATUKHU KakK s3bIKa JJIst
MOCTPOCHUSI MAaTeMAaTHYEeCKUX MOJIEei, OMHUCAaHWsI TPOLECCOB U  SIBJICHUU
peansHOro Mupa. B 3amaun o0yueHus anreOpe BXOAST TakxKe JajbHEHIee pa3BUTHE
QITOPUTMHYECKOTO MBILIEHHS, HEOOXOIMMOT0, B YACTHOCTH, JUIsl OCBOEHHUS Kypca
uHQOpPMATUKHA, W  OBJAJCHWE HABBIKAMU JCIYKTUBHBIX  PAaCCYXICHUU.
[TpeoOpa3oBanue CHUMBOJBHBIX (POPM CHOCOOCTBYET pPa3BUTHIO BOOOpa)KEHUS,
CHOCOOHOCTEN K MaTeMaTUYECKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIBHO-TpaUUECKON JTUHUU HAIIEJIEHO HA TIOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL ONMCAHUS U UCCIIEOBAHUS pa3HOOOPA3HBIX POLIECCOB U SABJICHHUI B IPUPOE U
obmiecte. M3yueHue Mmatepuasna cnocoOCTByeT pa3BUTHIO Y 00YUaIOIINXCs YMEHUS
WCIIOJIb30BaTh PA3JIMYHBIC BBIPA3UTEIBHBIE CPEACTBA S3bIKA MATEMATHKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEJICTABICHUI O POJTM MAaTEMATUKH B PA3BUTUN ITUBUIIH3AINH U KYJIbTYDBHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3esibl COJACpPKAHUS:
«Uucma © BBIUKCIEHUSN», «ANTEOpanyecKue BBIPAXKEHUS», «YPAaBHCHHS U
HEpaBEHCTBA», « DyHKLIMM.

Ha uzyuenue yue6HOro kypca «Anredpa» orsoaurcs 306 yacos: B 7 kinacce —
102 gaca (3 yaca B Henento), B 8 kiacce — 102 ygaca (3 yaca B Heneno), B 9 kiacce
— 102 yaca (3 yaca B HezentO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JIECSTHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k apyroi. [loHATHe palMOHANBHOTO YKCIA, 3alucCh, CpPaBHEHUE,
yOOpSAIOYMBAHUE  PAlMOHANBHBIX 4uceNl. ApudmeTHdecKkue JEeUCTBUS C
palMoOHaIbHBIMU YKciaMu. PemieHne 3aa4 M3 peaibHOM MPAKTUKWA HA 4YacTH, HA
JpoOu.

CrerneHb C HaTypaJibHBIM IIOKa3aTeJeM: OIpe/esieHrne, Mpeodpa3oBaHue
BBIPOKEHUI HA OCHOBE OMpEIeNIeHus, 3auch O0ibIuX uncen. [IpolueHTsl, 3anuch
MPOIICHTOB B BUJE ApOOU U JpoOU B BUJI€ MPOILEHTOB. TpyU OCHOBHBIC 3a7a4yM Ha
MPOLICHTHI, PEIICHUE 3a7a4 U3 PEATbHON MPAKTUKHU.

[IpumeHeHne TIPU3HAKOB  JIEIUMOCTH, PA3JIOKCHUE HA  MHOXKHUTEIH
HaTypaJIbHBIX YUCET.

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

AJuiredOpanyecKue BbIPpaKEeHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHHUs nepemMeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXAY BEIIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo dopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXKJCCTBEHHO PpAaBHbIE BBIPAKEHMS, TMpaBwia NpeoOpa3oBaHUS CyMM H
MPOU3BEACHUM, TpaBUJIa PACKPHITUS CKOOOK M MPUBEIEHUSI MOI0OHBIX ClIaraeMbIX.

CBoOiICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENIEM.

OpnHouwiensl U MHOTOWIEHBI. CteneHb MHOTOwIeHa. CloXKeHue, BHIYUTAHHUE,
YMHOKEHHUE MHOTOUYJIEHOB. DOPMYJIbI COKPAIIEHHOTO YMHOKEHUA: KBaApaT CyMMBbI
Y KBaJipat pa3zHocTu. @opmyiia pa3HOCTH KBaApaToB. Pa3nokeHre MHOTOUYJIEHOB HA
MHOKHUTEH.

YpaBHeHMs U HEPABEHCTBA

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

JluHenHOe ypaBHEHHE C OJHOM IMEPEMEHHOM, YHCIIO KOPHEH JIMHEHHOIO
YpaBHEHUS, pEUICHUE JIMHEUHBIX YpaBHEHUN. COCTaBIICHHE YPABHEHU IO YCIOBUIO
3aga4u. Pelienre TeKCTOBBIX 3a/1a4 € MOMOILBI0 YPaBHEHUM.

JluneitHoe ypaBHEHUE C IBYMs MEPEMEHHBIMU U ero rpaduk. Cuctema IByx
JIMHEWHBIX YPABHEHUW C JBYMs IEPEMEHHBIMU. PelleHHEe CHUCTEM YpaBHEHUU
CrIoco0OM MoACTaHOBKU. [IpuMepsbl perieHus: TEKCTOBBIX 3a7a4 C TOMOIIbIO CUCTEM
YPaBHEHUM.

DOyHKIUU



KoopauHara Touku Ha npsiMou. YKCIIoBbIE NPOMEXKYTKHU. PaccTosinne Mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Alcimucca U opAuHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenue rpadukoB peanbHbIX 3aBucuMocTeil. [lonarue pynkunu. I'paduk pyHKIMM.
CroiictBa Qynkuuii. Jluneitnas ¢pynknus, e€ rpaduk. ['padpuk Gyakuum y = |X|.
['paduyeckoe pernieHne IMHEHHBIX YPaBHEHUI U CUCTEM JIMHEHHBIX YpaBHEHUI.

8 KUIACC

Yucsia v BbIYMCIEHUS

KBagparHbeiii kopeHb U3 uucia. [loHsTHEe 00 UppalMOHAIBHOM YHCIIE.
Jecsatuunbie TpUOIMKEHUST UppAlMOHAIBHBIX yucen. CBolicTBa apuMeTUYECKUX
KBaJIPAaTHBIX KOPHEW U MX MPUMEHEHUE K MPe0oOpPa30BAHUIO YUCIOBBIX BhIPAKEHUN
Y BBIYUCJICHUAM. [efiCTBUTENbHBIC YUCIIA.

CreneHb C 1eNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3alUCh YKCIIA.

AnreOpandeckue BhIpaKeHUSIAJITe0pandecKue BbIPaKeHusl

KBanparHsiil TpEXUIICH, Pa3JI0KEHUE KBAJIPATHOTO TPEXWICHA HA MHOKUTEIH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO aireOpanueckoil apoowu.
CrnoxeHve, BBIYUTAHHE, YMHOXEHHE, JeJCHHE aireOpandecKkux ApoOei.
PannonanbpHbIe BRIpRXKEHHS U X ITpeoOpa3oBaHue.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHHS M HEPABEHCTBA

KBaaparHoe ypaBHeHue, (hopMysa KOpHEH KBapaTHOTO ypaBHeHUs. Teopema
Buera. Pemienue ypaBHEHUMN, CBOIAIIMXCS K JIMHEWHBIM W KBaJPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['paduyeckas uHTEpIHIpeTalvsl YpaBHEHUM C ABYMS MEPEMEHHBIMU M CUCTEM
JVMHEMHBIX YPAaBHEHUW C JABYMsI II€peMEHHbIMU. lIpuMepnl pemeHus cuctem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 anreOpanvdecKuM CrocoOoM.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM NTEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue pynkiuu. OOIACTh OMPEACIICHNS U MHOXKECTBO 3HAUCHUH (PYHKITHH.
CriocoOsbI 3amanus QyHKITHIA.

I'padux ¢dynkumm. YUrenne cBoicTB dyHKuuu mno e€ rpaduxy. [Ipumeps
rpadukoB QPyHKININA, OTpaKAIOIIUX PEabHbBIE MPOIIECCHI.



@DyHKIMY, OMNUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO TPOIMOPIIMOHAILHBIC
3aBHCHMOCTH, HX rpadukn. OyHkmun Y = X2, y = X3, y = \X, y=|X|. [paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KJIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE APpoOU. MHOXKECTBO AEHUCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
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 OKpYXAIOUIETO MHpa, JJIUTEIBHOCTh IPOLIECCOB B
OKPY’KaroIeM MHUpE.

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

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. Penienne ypaBHEHUN, CBOJSIUXCA K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUMN, CBOMSIIMXCS K KBaAPaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPETbEW M YETBEPTOU
CTETICHEN Pa3I0KEHUEM HA MHOKUTEIH.

Pemenne npoOHO-pallMOHAIBHBIX YpaBHEHUI. PeleHue TEKCTOBBIX 3ajad
aNredpandyecKuM METOJIOM.

VYpaBHeHuEe ¢ AByMSl NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
UHTEpIIPETalHs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4u alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JMHENHBIX HEPABEHCTB C OJHOM mnepeMeHHou. PemienHue cucrem
JVMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpartHeie HepaBeHCTBA.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

OyHKIMNPYHKIUA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabomna, KoopaAuHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHUH MAPaA0OJIBI.

I'paduxu dysxmuit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , i ux
CBONCTBA.



Yucnosele  mociaenoBaTeabHOCTHUMCIOBbIE  MOCIEI0BATEILHOCTH M
Nporpeccun

[IoHsAiTHE YHCIIOBOM IOCIENOBATEIBLHOCTH. 3aJaHME IIOCIEI0BATEIBHOCTH
peKkyppeHTHo (popMyoit u popmysol N-To wieHa.

Apudmernueckass U reoMmeTrpuueckas mporpeccuu. Popmynbl N-ro dieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBbI MEPBBIX N UJICHOB.

N300paxeHne 4YIeHOB apuUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnoxHBIE TIPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS TPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HWHTEpeca K IMPOLNUIOMY W  HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKICHHUIO 3THUECKUX NPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXHOCTU MAaTEMaTUYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTH4YecKOe BOCIUTAHME:

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

5) HEeHHOCTH HAYYHOI'O MMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA W 3HAYMMOCTHU JUISl PA3BUTUS LMBHIIM3ALNH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYpOM KakK CPEACTBOM
IIO3HAHMWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usuueckoe BocnuTtanue, GopMHpPOBAHHE KYJbTYPblI 310POBbS U
IMOIMOHAJILHOTO 0JIAronoJIyYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbS, BEACHHUS  3J0pOBOro  oOpa3za KU3HU  (30POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTSH ), C(HOPMUPOBAHHOCTHIO HABBIKA pe(ieKkcuu, MpU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TAaKOIO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHHE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OI[EHKH
UX BO3MOXKHBIX MOCIIEICTBUH JJIsl OKPYKAIOIIEH Cpe/ibl, 0OCO3HAHUEM TJI00aTBLHOIO
XapakTepa SKOJOTMYECKUX MPOOJIeM U MyTel UX PEIICHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIESITENbHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpoOBaTh WEH, TIOHSITHUS, TUTIOTE3bl 00 OOBEKTAX U SIBICHUSX, B TOM UUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHE;

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

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble jornueckue aAefcTBu:

e BBIABISITH U XapaKTEPHU30BaTh CYIICCTBCHHBIC MPU3HAKA MaTEMaTHYECKHX
OOBEKTOB, TOHATHH, OTHOUIEHWH MEXIY TIOHATHIMH, (OPMYIHPOBATH
OTpEJICICHUs] ~ MOHSATWUW, YCTAHABIMBATh CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OPMYIUPOBATH W  TPEOOPA3OBLIBATH  CYXKICHHS:
YTBEpIUTEIbHbIE W OTpUIIATeIbHBIC, €IMHWYHBIC, YacTHbIE W 0OIIue,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3H W
npotuBopeurss B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKIACHUSX,
npeaiaraTh KpUTEPUH JIJISl BBISIBICHHS 3aKOHOMEPHOCTEHN U IPOTUBOPEUHIA;
JenaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
pa30upaTh TOKa3aTeIbCTBA MATEMATHUCCKUX YTBEP)KICHUH (TPSMBIC B OT
MPOTUBHOTO), MPOBOAWTH CAMOCTOSTEIBHO HECIOKHBIC TOKa3aTelIbCTBA
MaTeMaThyeckux (aKkToB, BBICTpaWBaTh APrYMEHTAILMIO, IPUBOJIUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATh CIOCOO pelIieHusT y4eOHOM 3amauu (CpaBHUBATh HECKOJBKO
BAPUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOASIUMNH C Y4ETOM
CaMOCTOSATEILHO BBIJICJICHHBIX KPUTCPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUM MHCTPYMEHT IO3HAHMS,
(GbopMyIMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYUE, HPOoOIeEMYy,
CaMOCTOSATENILHO YCTaHaBIMBAaTh WCKOMOE U JaHHOE, (HOpPMHPOBATH
TUTIOTE3y, apTYMEHTUPOBAThH CBOIO MTO3HIINIO, MHEHUE;

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUJIaHY HECJIOXKHBIM
HKCIIEPUMEHT, HEOOJIBIIIOE NCCIIEA0OBAHKE IO YCTAHOBIICHUIO 0COOEHHOCTEH
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSITENILHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO Pe3ysibTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TAKXKE BBIJABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOUYHOCTh W HW30BITOYHOCTh HH(OpPMalMH, JAHHBIX,
HEOOXOUMBIX JIJIsl peLICHUs 3a4a4u;

BBIOMpATh, aHAIU3UPOBATh, CHUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U POPM IIPEICTABICHUS,

BbIOMpATh (opMy TMpeACTaBiIeHUS HHQOpMAMM M WILIIOCTPUPOBATH
perraemMbie 3aJa4yd  CX€MaMH, JuarpaMMaMH, WHOW Tpadukodl W ux
KOMOMHAIIUSIMHU;

OLICHMBAaTh HAAEKHOCTh WH(OOpPMAIMU 1O KPUTEPHUSM, MPEAJIOKEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHSA:

BOCIPUHUMATH U (DOPMYIUPOBATH CYKJICHUS B COOTBETCTBHHU C YCIOBUIMHU
¥ LIETISIMU OOILIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3pEHUS



B YCTHBIX M MUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOJy PELIEHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHBIN pPe3yJIbTaT;

B X0J1€ 00CYKJEHUS 3a/1aBaTh BOIPOCHI IO CYLIECTBY 00CYKIaeMOU TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHBIC HAa TTOUCK
pelIeHus, COIMOCTaBIsATh CBOM CYXKIEHUS C CYXKICHUSIMH JIPYTUX
YYaCTHHKOB JWaiora, OOHapy>KMBaTh pa3IiMuyue U CXOJCTBO IO3MIIMMA, B
KOPPEKTHOM Gopme popMyTupoBaTh pa3HOIIACHs, CBOM BO3PAXKCHHUS;
NPEACTaBIATh  pe3yJbTaThl  pEIIeHHUs  3aJa4yd,  DKCIEPUMEHTAa,
UCCJIEIOBAHMUS, IPOEKTA, CAMOCTOSTEIHLHO BEIOUPATH POPMAT BHICTYTIICHHUS
C Y4€TOM 3aja4 MPE3eHTANU U OCOOCHHOCTEHN ay/IUTOPUH;

MOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHHOW U MHAUBHUAYaIbHOM
paboThI MPU PELICHUN YYEOHBIX MAaTEMATUYECKUX 3a]1a4;

IIPUHUMATh LEJIb COBMECTHOW JEATEIBHOCTH, IIJIAHUPOBATH OPTaHU3ALUIO
COBMECTHON paboThl, pacupelessiTb BHABI pPadOT, JOroBapUBaThCA,
00CyX)aTh TIPOLIECC U Pe3ybTaT pabOThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4yacTBOBaTh B TpyNIHoBbIX (opmax paboTsl (0OCyXaeHHs, 0oOMEeH
MHEHUSMH, MO3TOBBIE IITYPMBI U JIPYTHE), BHIMOIHATH CBOIO 4acTh PaOOTHI
U KOOPJIMHHPOBATh CBOM JEWUCTBUS C JPYTMMHM 4YJIE€HAMH KOMAaHJbI,
OLICHMBAaTh KauyeCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOICUCTBUS.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO COCTAaBJATH IUIAH, AJITOPUTM PELICHUs 3aJa4yd (MU €ro
4acTh), BbIOMpATh CIOCOO pEIIeHUs C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBATb U KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOW MH(MOpMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIEcca U pe3ysibTaTa
pelIeHUsT MaTEMAaTUYECKOH 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTH IIPU PEIICHUN 3a/1a4H,
BHOCHTH KOPPEKTHUBHI B JICATCIHFHOCTh HA OCHOBE HOBBIX OOCTOSITCIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3YJIbTATA JICSITEIBHOCTH MTOCTABICHHOMW LIEJIN U
YCJIOBUSIM, OOBSCHSTH MPUYUHBI JOCTHKEHUS WJIM HEAOCTHXKCHUS IICIIH,
HAXOJIUTh OMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xoniy oOyuenus B 7 kJjacce OOyYarONIUICS TOJYYHUT CIICTYIOIIHE
MIPEIMETHBIC PE3yJIbTATHI:

Yuciia 4 BLIYMCTIEHUS

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

HaxonuTh 3Ha4YeHWS YHUCIOBBIX BBIPAKCHUN, MPUMEHSTH Pa3HOOOpa3HBIC
CIIOCOOBI M MPUEMBI BBIYUCIICHUS 3HAYCHHUH TPOOHBIX BBIPAKEHUMN, COICPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauTh OT oAHOM (HOPMBI 3aMKMCH YUCEN K JAPYroi (mpeoOpa3oBHIBATH
JECATUYHYIO P00 B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU
B 0ECKOHEYHYIO ACCATUUHYIO IPOOB).

CpaBHHBATh M YIIOPSIOYMBATH PAIIMOHATILHBIC YHCTIA.

OKpyTasTh YKCIIA.

BBITIONHATS TPUKUIKY U OLEHKY pe3yjibTaTa BHIYMCICHUN, OIEHKY 3HAUCHHIM
YUCJIOBBIX BBIPAKEHUH. BBITOMHATH JACHCTBUSA CO CTENMECHSIMH C HATypPaTbHBIMH
MIOKa3aTEISIMH.

[TpuMeHSATh TPU3HAKHN ACTUMOCTH, PA3JIOKCHIE HA MHOYKUTEIN HATYPATbHBIX
YHCElL.

PemaTte mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIWYMH, TPOTOPIIMOHANBHOCTHIO BEIMYWH, NPOIEHTAMU, HWHTEPIPETUPOBATH
pE3yNbTaThl PEUIeHUs 3a7a4 ¢ YYETOM OTPaHWUYCHHH, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpUBaEMbIX 0OBEKTOB.

AJiredpanyeckue BbIpaKeHHUs

Hcrnonb30BaTh anredpandeckyro TEPMUHOIIOTHIO U CHMBOJIUKY, TPUMEHSTh €€
B IIPOIIECCE OCBOCHUS Y4eOHOTO MaTepuaia.

Haxonuth 3HaueHUsT OyKBEHHBIX BBIPQKCHHM TPH 3aJlaHHBIX 3HAYCHUSX
MePEMEHHBIX.

BrIimonHITE MpeoOpa3oBaHus 1IEI0T0 BRIPAKEHHS B MHOTOWICH TPUBEIACHUEM
MOTIOOHBIX ClTaraeMbIX, PAaCKPBITHEM CKOOOK.

BEITIONHATE YMHOKEHHE OJIHOWICHA HAa MHOTOWICH M MHOTOWICHAa Ha
MHOTOWICH, TPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBI U KBaJipaTa Pa3HOCTH.

OcCyIIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXKUTEIH C TOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIEr0 MHOXKHUTEJS, TPYIIITUPOBKHU CJIAraeMbIX, TPUMEHEHUS
bopMyI1 COKpAIIEHHOTO YMHOXKECHHUSI.

[TpumeHsTh MpeoOpa3oBaHMs MHOTOWICHOB IS PEIICHHS Pa3IMYHBIX 3a1ad
U3 MaTeMaTHKHU, CMEXHBIX TPEIMETOB, U3 PEATbHOU MPAKTUKH.

Hcnonp30BaTh CBOWMCTBA CTEMEHEW C HATypalbHBIMHU IIOKA3aTEISIMU IS
npeoOpa30BaHUs BEIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA



Pemwlare yiMHENMHBIE ypaBHEHUs C OJHOM NEPEMEHHOW, NPUMEHSS IPAaBHUIIA
nepexoaa OT UCXOJHOIO YPAaBHEHHs K paBHOCHWIBHOMY eMy. IIpoBepsTh, siBasieTcs
JIM YUCIIO KOPHEM YPABHEHUS.

[TpumeHsTh rpaduuecKkre METObI IPU PELLIEHUH JIMHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLNIMXCS PEIICHHEM JMHEHHOTO
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOM IJIIOCKOCTH IpadUK JIMHEHHOTO YPABHEHHUS C ABYMS
NEPEMEHHBIMHU, MI0JIb3YSCh TPa(UKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHHUS.

Pemate cucteMsl 1ByX JIMHEMHBIX YPaBHEHUH C BYMs IEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBnsTh M pellaTh JIMHEWHOE YpAaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH MO yCIOBUIO 3a7a4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1ayyl NIOJIyYECHHBIN PE3yJIbTaT.

DOyHKIUU

N300paxath HA KOOPAUHATHOW MPSAMOIM TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbl, 3AMCHIBATH YACIOBBIE MPOMEKYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OtMmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM,
CTpOUTh Tpaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUMUNA U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMS, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOUMOCTD,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuil cocod MpeACTaBICHHUS W aHalW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHbBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
NpEeIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

Hcnonb3oBaTh HayallbHbIE MPEACTABICHUS O MHOYKECTBE JIEHCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUS, OKPYTJICHUS U BBIUMCICHUM, N300paxkaTh AEHCTBUTEIbHBIC
YHCJIa TOYKAMH Ha KOOPAWHATHOM MIPSMOM.

[IpumeHnsaTh mOHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHM, UCIOJIb3Ysl MPU HEOOXOAUMOCTH KaJIbKYJATOP, BBINOIHITH
npeoOpa3oBaHusl BBIPAKEHUH, COJEPXKALUIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEMU.

Hcnonp3oBaTh 3amucu OONBIIMX W MaJbIX YHCEN C MOMOIIBIO JTECATUYHBIX
npoOeit u creneneit yucia 10.



AJiredpanyecKue BbIpaKeHUs!

[IpuMeHATh TMOHATHE CTENEHW C LEJIbIM IOKa3aTelIeM, BbBIIOIHSITh
npeoOpa3oBaHus BBIPAKEHHH, COIEPIKAIUX CTENECHH C LEIbIM MTOKa3aTEeJIEM.

BhINONHATE TOXKAECTBEHHBIE MPE0Opa30BaHMS PAllMOHAIBHBIX BRIPAXKEHUN Ha
OCHOBE IMPaBUJI ICUCTBUI HaJ MHOTOUYJICHAMH U alreOpandyecKUMu ApoOsMHu.

PackianpiBaTh KBaApaTHBIN TPEXWIECH HA MHOKHUTEIIH.

[IpumeHsATh MpeoOpa3oBaHMs BEIPAXKEHHM JI pELICHUS Pa3IMUHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHMs U HEPABEHCTBA

Pewmaty nMHENHBIE, KBAJIpaTHbIE YPaBHEHUS U PAlMOHAJIbHBIE YpaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI IBYX YPABHEHUH C IBYMsI IEPEMEHHBIMHU.

[IpoBOANTE MPOCTENIINE UCCIEIOBAHNS YPABHEHUM UM CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM IrpapUuecKUX MpeACTaBlIeHUN (yCTaHABIUBATh, UMEET
JU yYpAaBHEHWE WM CUCTEMAa YPABHEHUM PELICHUS, €CIM HUMEET, TO CKOJIbKO, U
npouee).

[lepexoguTh OT CIOBECHON (OPMYIMPOBKH 3aJaul K €€ anreOpandeckoit
MOJIENIA C TIOMOILIBIO COCTaBJICHUS YPABHEHUS WJIM CHUCTEMbl YpaBHEHUH,
WMHTEPHPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M MOJyYEHHBIN pe3yJIbTaT.

[IpuMeEHSTh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHHSI, OLICHKH, pellaTh
JIMHEWHbIC HEPABEHCTBA C OJIHOM NIEPEMEHHOU U UX CUCTEMBI, 1aBaTh rpa)MueCcKyIo
WJUTIOCTPALIMIO MHOKECTBA PEUICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUIMHA

[Tonnmath ¥ UCHONB30BaTh (HYHKIMOHAIBHBIE MOHATHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAUECHMs), ONPENENATh 3HAUCHHE (PYHKIMH O 3HAYCHUIO
aprymMeHTa, OlpeAeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crpoutb rpaduku dJeMeHTapHbIX GYHKUIUN BUJA:

y=k/x,y=x2,y=x3,y = |X|, y = VX, OIHCBIBATH CBOICTBA YHCIOBOI (GYHKINHA
o e€ rpaduxy.

K xoniy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
NpEeIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBATH U YIIOPSAIOUYNBATH PALIUOHAIIBHBIEC U UPPALMOHAIBHBIE YHCIIA.

BrimonHaTe apupMeTHuecKre AeUCTBUS C palliOHaIbHBIMU YUCIIaMHU, COUETast
YCTHBIE U MHUCbMEHHBIE MPUEMBI, BBIMOJIHATH BBIYMCICHHS C HUPPAMOHAIbHBIMU
YHUCIIAMH.

HaxonuTth 3HaueHus CTENEHEN C UEeIbIMU NTOKA3aTeNsIMU U KOPHEH, BBIYUCIISTh
3HAYEHHUS YUCIIOBBIX BBIPAXKEHUM.

OKpyrasiTe JEHCTBUTENBHBIE YHCIIA, BBINOJIHATh MPUKHUIKY pe3yibTaTa
BBIYMCJIEHN, OLIEHKY YHCIIOBBIX BBIPAKECHUM.



YpaBHeHMs U HEPABEHCTBA

Pemnars nuHelHbIe ¥ KBaIpaTHBIC YPaBHEHUS, YPAaBHEHHUSI, CBOISIINECS K HUM,
pocTerne APOOHO-PAlMOHAIBHBIE YPABHEHHS.

PemaTte cucteMbl IBYX JMHEWHBIX YpPaBHEHHMU C JABYMsI NEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHHUMN, B KOTOPHIX OJTHO YPABHEHUE HE SIBISETCS JTUHEHHBIM.

PemaTte TEKCTOBBIE 3amadyuM aidreOpamdeckKuM CIOCOOOM C  TTOMOIIBIO
COCTaBJICHUs YPaBHEHHsSI UJIU CUCTEMBI JIBYyX YPaBHEHUH C IBYMsS NIEPEMEHHBIMHU.

[IpoBouTh mpocTeiiiive uccaeoBaHusl YPaBHEHUN U CUCTEM ypaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TrpaduyuecKuX Mpe/ICTaBlIeHUi (YCTaHABIMBATh, UMEET
JU ypaBHEHUE WIIM CHUCTEMa YpaBHEHUMW pELICHUs, €CIM HMEET, TO CKOJbKO, U
npouee).

Pemars nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300pakaTb
pelIeHre HEPaBEHCTB Ha YHCIJIOBOM MpPSAMOM, 3alMChIBaTh PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemmatp  cucteMbl  NTWHEHHBIX  HEPAaBEHCTB, CHUCTEMBl  HEPABEHCTB,
BKIIIOUAIOIME KBaJpaTHOE HEPaBEHCTBO, HW300pa)xkaTh pEIICHHE CHUCTEMBI
HEPAaBEHCTB Ha YMCIIOBOW MPSIMOM, 3aMMCHIBATH PEIICHUE C TIOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PEILICHUH PA3JIMYHBIX 33/1a4.

DOyHKUIMHA

Pacno3naBate (QyHKIIMM W3y4eHHBIX BHIO0B. [loka3piBaTh cxeMaTHUECKU

pacIoyio’KeHNe Ha KOOPAMHATHOM IIOCKOCTH TpadukoB GyHKIwmiA Buga: y = kx, y =
kx + b,y =k/x,y = ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBuCHMOCTH OT 3Ha4YCHHiT
K03((PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U HU300paXaTh CXEMATHYECKU TpapUKU KBAJIPATUYHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 1O UX TpaduKaM.

Pacno3naBaTh KBajpaTuyHyro (QYHKIHIO 110 (Gopmysie, TPUBOAUTH MPUMEPHI
KBaJIPaTUYHBIX (QYHKLIMHA U3 peaibHOM )XKU3HU, GUBUKH, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apupMETHUECKYIO U TEOMETPUUYECKYIO POTPECCUHU MPU PA3HBIX
croco0ax 3aJaHusl.

BbIMONHATS  BBIYMCIEHHUST C  HCIOJb30BaHHEM (OpMya N-TO  4jieHa
apru(PpMETUIECKON U TeOMETPUUECKON MPOTrPeCcCuid, CyMMbI IEPBBIX N YJICHOB.

N300paxaTh YIEHBI MOCIEIOBATEIbHOCTY TOYKAaMHU Ha KOOPIAWHATHOU
IJIOCKOCTH.

Pematp 3agaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
YuClIe 33/1a4U U3 PEaIbHOM JKU3HHU (C UCIIOJIb30BAHUEM KaJbKYJATOPA, LU(PPOBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgposbie
Ne ni/m P Konrposbnsie  IIpakrunyeckue (up )
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsI
pecypchl
1 Yucaa u BeIUMCIeHU. PalimoHanbHbIE o5 1 bubmuoreka [IOK
yucia https://m.edso0.ru/7f415b90
bubmuoreka [{OK
2 AJIrCOPaHeCKHE BHIpaxeHILA 21 L https://m.edso0.ru/7f415b90
bubmuoreka [{OK
3 ¥ PaBHCHHS U HEPABCHCTBA 20 . https://m.edso0.ru/7f415b90
bu6nunorexa LIOK
4 KoopuHatet i rpagui. Gynkin 24 L https://m.edso00.ru/7f415b90
bubmmoreka IIOK
IT 1
> OBTOpeHHE 1 0000ICHHE 6 https://m.edso00.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I1O
1 102 5 0

I[TPOT'PAMME



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

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uu@ppoBbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcbl
bubnuoreka [{OK
1 Yucna u Beruucnenus. Kpagparaeie KOpHH 15 https://m.edsoo.ru/7f417af8
2 Uucna u BeruucieHus. CTeneHsb ¢ UeIbiM - bubnuoreka [{OK
II0Ka3aTesIeM https://m.edsoo.ru/7f417af8
3 AnreGpanyeckue BhIpaxKeHHs. 5 1 bubmmoreka [JOK
KBanpaTHbiii TpEéxuieH https://m.edsoo.ru/7f417af8
AnreGpanyeckue BbIpaXeHHsI. bubmmnoreka HOK
4 15 1
Anrebpanueckast 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 15 1 bubnnorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
5 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 13 bubmuoreka [JOK
yYpaBHEHUHU https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
7 VYpaBHeHnus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
8 DyHKui. OCHOBHEIE IOHATHS > https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
o DyHKuHH. TMCTOBLIC PyHKIIHMA o https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
10 HosTopenne 1 0boduenne 0 2 https://m.edsoo.ru/7f417af8
OBULIEE KOJIMYECTBO YACOB I10
i 102 6 0

I[TPOTPAMME



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

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne i/l P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
1 Uucna u Berunciienus. JlelicTBUTENbHEBIC 9 bubnuoreka [{OK
qucia https://m.edso00.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUU https://m.edso0o.ru/7f419d08
bu6nunorexa LIOK
4 VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 16 1 https:/m.edsoo.ru/7f419d08
bu6nmorexa LIOK
) 1 1
> YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoteka IIOK
q 1 1
6 HCIIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 18 1 bubnmorexa LIOK
3HaAHUU https://m.edso00.ru/7f419d08
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0



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




HOYPOYHOE INIVIAHUPOBAHUE

7 KIIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tewa ypoxa Bcero Kontpoaeusie  Ipakrueckue fI[Sy‘ICHl/Iﬂ :)lﬁlc)l;l;OBaTeanue
padoTshI padoThI pecypenr
1 [TonsiTHE parMOHAIILHOTO YKCIA 1
5 Apudmernueckue neiicTBus ¢ 1
panroHaIbHBIMU YU CIAMU
3 Apudmernueckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIAMU
4 Apudmernueckue neiicTBus ¢ 1
panroHaIbHBIMHU YUCIAMU
5 Apudmernueckue neiCTBUS C 1
panrvoHaIbHBIMHU YUCIAMU
6 Apudpmernueckue neiCTBUS C 1
paloHaIbHBIMU YHCIIAMU
7 CpaBHeHue, ynopsa04MBaHue 1
palMoHAIBHBIX YHCE
8 CpaBHeHMe, ynops10uMBaHue 1
palMoHAIBHBIX YHCE
9 CpaBHeHMe, ynops10uMBaHueE 1
paIMOHATIBHBIX YHCE
10 Crenenb ¢ HaTYpaJIbHBIM 1 bubmuoreka [IOK
[I0Ka3aTeeM https://m.edsoo.ru/7f4211de
1 CreneHb ¢ HaTypaJbHBIM 1 bu6muoreka [IOK

IIoKa3aTcjIcM

https://m.edsoo.ru/7f421382



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382

12

CreneHnsb ¢ HaTypaIbHBIM
MOKa3aTeneM

bubnunoreka LIOK
https://m.edsoo.ru/7f42154e

13

14

CreneHsb ¢ HaTypaIbHBIM
IIOKa3aTeneM

CreneHb ¢ HaTypaIbHBIM
MoKa3areieM

bub6nmoreka [IOK
https://m.edsoo.ru/7f4218be

15

Pemenve OCHOBHBIX 3a/1a4 Ha
JIpOOH, IPOLICHTHI U3 PEATbHOU
MPaKTUKHU

16

Pemrenrie oCHOBHBIX 3a7a4 Ha
Jpo0Ou, MPOLEHTHI U3 peaIbHOMN
MPAKTUKHU

17

18

19

Perienue 0CHOBHBIX 3a/1a4 Ha
JpoOu, MPOLEHTHI U3 peallbHOM
MPAKTHKH

Perienue oCHOBHBIX 3a/1a4 Ha
IpoOu, IPOLIEHTHI U3 peabHON
NPaKTHKH

[Tpu3HAKH NeTMMOCTH, Pa3IIOKEHUS
Ha MHOXKUTEJIM HATYPAJIbHBIX YHCEIl

20

21

22

[Ipu3Haku AeTUMOCTH, Pa3JI0KEHUS
Ha MHOKUTEJIM HAaTypaJIbHbIX YUCEl

Peanbnbie 3aBucumoctu. [Ipsmas u
oOpaTHas MPOMOPIUOHATEHOCTH
Peanbupie 3aBucumoctu. [Ipsimas u
oOparHas MPOMOPIUOHATEHOCTH

23

Peanbubie 3aBucumoctu. [lpsimas u
oOpaTHas MPONOPLUOHAIBHOCTH



https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

Peanbuble 3aBucumoctu. [Ipsimas u

24
o0OpaTHas MpoNoOPLUOHAIBHOCTH
o5 KonrponsHas pabora o Teme
"Panronaneublie yncna"
26 BykBeHHbIe BbIpaxkeHUs bubmorexa LOK
K P https://m.edsoo.ru/7f41feec
27 DopmyIbl
28 dopmyisl
29 [Iepemennsle. JlonmycTumeble
3HAYCHUS TICPEMEHHBIX
[IpeobpazoBanre OYKBEHHBIX
30 BBIPKCHHH, pACKPBITHE CKOOOK U bubmmorexa [IOK
P » PAcKp https://m.edsoo.ru/7f41fafa
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[IpeobOpazoBanme OyKBEHHBIX
31 BBIpQXEHUH, paCKPBITHE CKOOOK U brbmmorexa LTOK
P » Packp https://m.edsoo.ru/7f41fd70
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[TpeobpazoBanme OyKBEHHBIX
32 BBIPAXEHUI, pacCKpbITHE CKOOOK U
TIPUBEICHNE TTOTOOHBIX CITAraeMBbIX
[Ipeobpa3oBanre OYKBEHHBIX
33 BBIpAXEHUI, pacCKpbITHE CKOOOK U
TIPUBEICHNE TTOTOOHBIX CITAraeMBbIX
34 CBolicTBa CTENIEHU C HATYPAIBHBIM bu6muoreka [JOK
IIOKAa3aTesIieM https://m.edso0.ru/7f421382
35 CBOIiCTBa CTETICHHU C HATYPAIbHBIM bubnuoteka [JOK
MIOKa3aTeIeM https://m.edsoo.ru/7f42154e
36 CBolicTBa CTENEHU C HATYPAIbHBIM bubmmoreka [JOK

IIoKa3aTcjIcM

https://m.edsoo.ru/7f4218be



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

bubnunorexa LIOK

37 M

HOTOHIICHE! https://m.edsoo.ru/7f42276e

bu6nmoreka [IOK
38 MuoroseH! https://m.edso0.ru/7f422930

39 CiioxeHue, BBIYUTaHUE, YMHOKEHUE bubnunorexa LIOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2

40 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubnunoreka LIOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8

41 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bu6nmorexa LIOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422fca

42 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubnunoreka LIOK
MHOT'OYJICHOB https://m.edso0.ru/7f423182

43 DopMyJIbl COKPALLIEHHOTO bubmmnoreka HOK
YMHOKEHUS https://m.edso00.ru/7f42432a

44 DopMyIIbl COKPALLEHHOTO bubmuoteka [IOK
YMHOKECHHS https://m.edsoo.ru/7f42464a

45 @opMyIbl COKpaALIEHHOTO bubnmnoreka HOK
YMHOKEHHUS https://m.edsoo.ru/7f424c12

46 DopMyJIbl COKPAILIEHHOTO bu6muoreka [JOK
YMHOKECHHS https://m.edsoo.ru/7f424fd2

47 DopMyJIbl COKPALLEHHOTO bubmuorexa [IOK
YMHOXEHUSA https://m.edsoo.ru/7f4251d0

48 Paznoxxenre MHOrO4JI€HOB Ha but6mmoreka [IOK
MHOKHUTEIIN https://m.edso0.ru/7f423312

49 Paznoxxenre MHOrO4JICHOB Ha but6mmorexa [IOK
MHOKHUTEJIHN https://m.edsoo.ru/7f4237fe

50 Pasnoxxenne MHOro4icHOB Ha bubnunoreka LIOK

MHOXHUTCIIN

https://m.edsoo.ru/7f4239de



https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

Pazioxenne MHOTOYJIEHOB Ha

51
MHOXKHUTEIHN
59 KonrponsHas pabora o Teme
"Anredpanyeckue BeIpaxeHus "
VYpaBHeHue, npaBuia
53 npeoOpa3oBaHus ypaBHCHHS,
PaBHOCUIILHOCTb YpaBHEHUN
JIuneliHoe ypaBHEHHE ¢ OQHOU
54 MePEMEHHOM, pelleHne TMHEHHBIX
ypaBHEHUH
JInHeitHoe ypaBHEHHE C OJJTHOU
55 ne GMCHHO}I;Ip SHICHUE JIMTHEUHBIX bubmmorexa [JOK
P P https://m.eds00.ru/7f420482
ypaBHEHUH
JInHeitHoe ypaBHEHHE C OJTHOU
56 MEPEMEHHOH, pelleHHe TMHEHHBIX
YpaBHEHUU
57 Pemenne 3aga4 ¢ moMOIIbIO bubnmorexa LIOK
ypaBHEHUH https://m.edsoo.ru/7f42064e
58 Pemrenne 3amay ¢ mOMOIIBIO but6mmorexa [IOK
ypaBHEHUH https://m.edso00.ru/7f420806
59 Pemrenne 3amay ¢ mOMOIIBIO bubnunorexa LIOK
YpaBHEHUI https://m.edsoo.ru/7f4209a0
50 Pemmenne 3aga4 ¢ TOMOIIBIO bubnunorexa LIOK
yYpaBHEHUI https://m.edsoo.ru/7f420e6e
JIuHeitHOE ypaBHEHUE C IBYMSI but6mmorexa [IOK
61
MIEPEMEHHBIMH U €T0 rpaduk https://m.edsoo.ru/7f427¢32
62 JIuneliHoe ypaBHEHHE C IBYMS bubmmoreka [JOK

MEPEMEHHBIMH U €ro rpaduk

https://m.edsoo.ru/7f427e8a



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a

Cucrema 1ByX JTUHEHHBIX

bubnunoreka LIOK

63
YpaBHEHUU € JBYMS IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JTUHEHHBIX
YpaBHEHHH C IByMsI IEpEeMEHHBIMU
65 CucreMa IByX JTMHEHHBIX
YpaBHEHUH ¢ IByMsI I€pPEMEHHBIMU
66 Cucrema 1ByX JTUHEHHBIX
YpaBHEHUH C IByMs IEPEMEHHBIMU
67 Pemenwue cucrem ypaBHEHUH bubsmorexa [IOK
https://m.edsoo.ru/7f4284de
68 Pemenwue cucrem ypaBHEeHUH bubsmorexa [JOK
https://m.edsoo.ru/7f42865a
. bubmuoreka [IOK
69 Pemenue cucrem ypaBHEHUN
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHHI
71 Pemenne cucreM ypaBHeHUN
7 KonrtponbHas pabora no teme bubmmnoreka HOK
"JIunelinble ypaBHEeHUS" https://m.edsoo.ru/7f421044
73 KoopaunaTa Touku Ha npsiMoit bubnmorera LHOK
https://m.edsoo.ru/7f41de76
74 UucnoBble TPOMEKYTKH Bubmmorexa [IOK
https://m.edsoo.ru/7f41dff2
75 YucnoBble TPOMEXYTKH
76 PaccrosiHre MeX Ty IBYMST TOUKAMHU
KOOPJIMHATHOW MPSIMOI
77 PaccrosiHre Mex 1y IByMs TOUKaMH

KOOPAMHATHOU IIPSIMOM



https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2

78 [IpsimoyronbHas cucrema Bu6muotexa [JOK
KOOPJMHAT Ha TJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 IIpssMmoyronbHas cucrema bubmunoreka [IOK
KOOpJMHAT Ha TUIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadukoB, 3aJaHHBIX bubmmoreka [JOK
bopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpaduKoB, 3a1aHHBIX bu6mmoteka LJOK
dbopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpadukoB, 3aJaHHBIX
bopmynamu
83 Urenue rpadMKoOB pearbHbIX bubmmoreka [JOK
3aBUCUMOCTEHN https://m.edsoo.ru/7f41ea24
84 qTeHHera®?KOBpeaHBHHX
3aBUCHMOCTEH
bubmmnoreka HOK
8 Honsrue pymicm https://m.edsog)_.I ru/7f41ef06
86 I'padux pyHKIIIN
N . bubnnorexa [JOK
87 Crofictea dyniuni https://m.edsol_.[ ru/7f41£f078
N . bubnmnoreka [JOK
88 Crofictea dynicuni https://m.edsol_.[ ru/7f41fife
. bubmmoreka [JOK
89 Junefias pyskus https://m.edSO(])_.[ ru/7f427282
. bubnuoteka [JOK
%0 Junefias pyskus https://m.edsoé.I ru/7f427412
o1 [TocTpoenue rpaduka TuHEHHOM bubmuoreka [IOK

byHKIIT

https://m.edsoo.ru/7f426d1e



https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e

92

[Toctpoenue rpaduka TUHEHHON
byHKIHH

93
94

I'padux pynkuum y =[x|
I'paduk pynkmmm y =[x|

95

KonrponsHas pabora o Teme
"KoopauHats! u rpaduky.
Oynkun" / Beepoccuiickas
npoBepovHas pabora

bubnunoreka LIOK
https://m.edsoo.ru/7f41f50a

96

97

98

HroroBast KOHTpOJIbHAS paboTa /
Bcepoccuiickas nposepodHas
pabora

[ToBTOpEHNE OCHOBHBIX MOHATHI U
METOJIOB Kypca 7 Kiacca,
000011eHe 3HAaHUH

[ToBTOpEHNE OCHOBHBIX MOHATHI U
METOJIOB Kypca 7 Kiacca,
0000111eH1e 3HaHUH

bubnuoreka [{OK
https://m.edsoo.ru/7f429c6¢c

bu6mmoreka IIOK
https://m.edsoo.ru/7f429f32

99

[ToBTOpEHNE OCHOBHBIX MOHATHUI U
METO/JIOB Kypca 7 Kiacca,
00001IeHIEe 3HAHMIA

bubmmoteka IIOK
https://m.edsoo.ru/7f42a0e0

100

[ToBTOpEHNE OCHOBHBIX MOHATHN U
METO/JIOB Kypca 7 Kiacca,
0000111eHEe 3HAHUHT

101

[ToBTOpEHNE OCHOBHBIX MOHSATUH H
METO/JIOB Kypca 7 Kiacca,
000011IeHNE 3HAHUNA

bubnunorexa LIOK
https://m.edsoo.ru/7f42a27a



https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a

[ToBTOpEHNE OCHOBHBIX MOHATUN U

bubnunoreka LIOK

102 METOJ0B Kypea 7 Kiacea, ! https://m.eds00.ru/7f42a900
0000111eHNE 3HAHUNA
OBHIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



https://m.edsoo.ru/7f42a900

8 KVIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
JI:{;-)II Tewa ypoxa Bcero Koutpoaensie — Ipakrueckue fl[:;:ennﬂ :)I;llc)l;l;zi];feﬂbﬂue
padoTshI padoThI pecypeni
1 KBagparHslii KOpeHb U3 yucia 1 bubmmorexa LIOK
https://m.edsoo.ru/7f42d452
2 [TonsiTue 06 UpparMOHAILHOM 1 bubnnorexa [JOK
4qucIe https://m.edsoo.ru/7f42eaaa
3 Jecstuunblie MpUOIMKEHUS 1
MPPALMOHATIBHBIX YUCE
4 JecsaTnynbie NPUOIKEHUS 1
HPPALMOHATEHBIX YHCENT
5 JlelicTBUTENbHBIC YKCTIA 1
5 CpaBHEHHE TEUCTBUTEIBHBIX 1
yucen
7 CpaBHEHHE TEUCTBUTEIBHBIX 1
qucen
3 Apudmernueckuil KBaapaTHbIHI 1
KOpEHb
9 YpaBHeHMe BHIa X2 = a 1
10 CaoiicTBa apI/Iq)MeTfIqecxHx 1 bubnmnorexa [JOK
KBaJpaTHBIX KOPHEN https://m.edso0o.ru/7f42d862
1 CaoticTBa apuMeTHUECKUX 1 bubmuoreka [IOK

KBaJPaTHBIX KOPHEH

https://m.edsoo.ru/7f42d862
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[Ipeobpa3zoBanue YUCIOBBIX

12 BBIPAKEHUI, COMEPKALIIX buGnuorexa [IOK
p > CORCpRatl https://m.eds00.ru/7f42dd26
KBaJIpaTHbIC KOPHU
[IpeobpazoBanue YUCIOBBIX
13 BBIPAXKEHUI, COAEPIKALINX buGnuorexa [IOK
P » COACP https://m.eds00.ru/7f42ded4
KBaJIpaTHBIEC KOPHU
[TpeoOpa3zoBaHue YUCIOBBIX
14 BEIpAKCHUH, COCPKAINX bubnnorexa [JOK
p » CONCpKAIL https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIC KOPHU
[TpeoOpa3zoBaHue YUCIOBBIX
15 BBIPAXKEHUI, COMEPKALIUX Bubmiorexa OK
p > CONCpARAIL https://m.edso00.ru/7f42e262
KBaJIpaTHbIC KOPHU
16 CreneHs c IeNbIM ITI0Ka3aTeaeM bubnnorexa [JOK
H https://m.edsoo.ru/7f4354a4
CrangapTHas 3aMuch 4ucia.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
17 MHpa (OT IEMEHTAPHBIX YaCTHI] J10 bubmuoreka [IOK
KOCMHUYECKHX 00BEKTOB), https://m.eds00.ru/7f436098
JUTHTEITLHOCTH TIPOIIECCOB B
OKPYXKaroIIeM MUAPE
18 CBolicTBa CTENEHHU C LEJIBIM bubmuoreka [{OK
HoKaz3arejieM https://m.edso0.ru/7f435648
19 CBOMCTBA CTEIEHH C IIEIBIM but6mmoreka [IOK
oKa3aTeiIeM https://m.edsoo.ru/7f435648
20 CBOMCTBA CTEIEHH C IIEIBIM bubnunorexa LIOK
oKas3aTtejieM https://m.edsoo.ru/7f435648
21 CBolicTBa CTENEHHU C LEJIBIM bubmuorexa [{OK

IIOKa3aTcjieM

https://m.edsoo.ru/7f43599a



https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
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CBoiicTBa CTENEHH C IIETBIM

bubnunoreka LIOK

22 MOKa3aTeseM https://m.edso0.ru/7f435ed6
23 KBanpaThsiii TpéxuiieH
24 KBaapatHplii TpEXusieH
o5 Paznoxenue kBagpaTHOro bubnmnoreka HOK
TpEXUJICHA HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
26 PaznoxxeHue kBagpaTHOTO bubnnorexa [JOK
TpEXuieHa Ha MHOXKUTEIIU https://m.edsoo.ru/7f42fd38
KonTtponpsHas pabora mo Temam
27 "KBagparusie kopHu. CTeneHu. bubmmorexa [JOK
UL p— https://m.edso00.ru/7f42ec80
Bbu6moteka [JOK
28 Anrebparieckas Apodk https://m.edSO(])_.I ru/7f430382
JonmycTuMble 3HaUEHUS
29 MEPEMEHHBIX, BXOSIINX B
anredpanvdeckue BhIPaKEeHUS
JonmycTuMble 3HaUEHUS
30 MIEPEMEHHBIX, BXOJAIINX B
anredpanvyeckue BhIpaKeHUS
31 OCHOBHOE CBOMCTBO bubmuoreka [{OK
anredpanveckoit 1poou https://m.edsoo.ru/7f4308e6
. bubnmnoreka [JOK
32 Coxpamene apodei https://m.edsol_.[ ru/7f430a8a
. bubnmnorexa [JOK
33 Coxpauerne apobeit https://m.edsol_.[ ru/7f430f44
34 Cokparenue apooei bubmmorexa [JOK

https://m.edsoo.ru/7f430f44
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CrnoxeHue, BEIYUTAHUE,

35 MHOKCHHE U JCIICHUE Bubmorexa OK
Y A . https://m.eds00.ru/7f43128¢
anreOpanvecKux apooei
CrnoxeHue, BEIYUTAHUE,
36 MHOKEHHE U JICIICHUE Bubmuorexa HOK
M 5 https://m.edso0.ru/7f4315c0
anreOpanyecKux Apooeit
CrioxkeHue, BEIYUTAHUE,
37 MHOKEHHE U JICTICHUE Bubmrorexa IIOK
Y A . https://m.edsoo.ru/7f4318c2
anreOpanyecKux Apooeit
CrokeHue, BEIYUTAHUE,
38 MHOYKEHHE U JIeJICHHE Bubmrorexa IIOK
Y A . https://m.edsoo.ru/7f431a20
anreOpanvecKux apooei
IIpeoOpa3oBaHye BBIpaKEHUI,
39 cop e )IIZa HX anreo I;I/I‘ICCKI/IC bubmiorexa LIOK
ACPRAT P https://m.edsoo.ru/7f43259c
npodu
[IpeobpazoBanue BhIpaXeHUH,
40 COZIEPKAIINX aJireOpandecKue Bubmorexka HOK
p p https://m.edsoo.ru/7f432736
npodu
IIpeoGpa3zoBaHye BEIpAKECHHUM,
41 cop e >1]za X anreo I;quCKHe Bubmiorexa OK
Acprrart P https://m.edsoo.ru/7f432736
Ipobu
42 KonTtponbHas pabora o Teme bubmuorexa [IOK
"AnreOpanyeckas Jpoop" https://m.eds00.ru/7f431d36
bubnunorexa LIOK
43 K
BA/IpATHOC ypasHemie https://m.edsoo.ru/7f42eela
44 Henonnoe kBagpaTHOE ypaBHEHUE bubmotexa [JOK

https://m.edsoo.ru/7f42eela
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bubnunorexa LIOK

45 Henouioe kbajpattoe ypasHetiie https://m.edsoo.ru/7f42eela
46 ®dopmya KOpHEH KBaIPaTHOTO bubmmoreka [JOK
ypaBHEHUS https://m.edso0.ru/7f42f158
47 dopMya KOpHEW KBaIpaTHOTO bubnuoreka [JOK
ypaBHEHUS https://m.edso0.ru/7f42f3f6
48 ®opmyna KOpHEH KBapaTHOTO bubnnorexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f42f5a4
bubnnorexa [JOK
49 Teopema Bitera https://m.edsocL).I ru/7f42fef0
bubnnorexa [JOK
>0 Teopema Bitera https://m.edsocL).I ru/7f430076
51 Pemienue ypaBHeHUM, CBOASAIIMXCSA bubnmorexa LIOK
K KBaJpaTHbIM https://m.edsoo.ru/7f43c542
59 Pemenue ypaBHeHUH, CBOIAIINXCS bu6mmoteka IIOK
K KBaJpaTHbIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreiimue npobHO- bubmuoteka [IOK
paloOHaIbHBIE YPaBHEHUS https://m.edso00.ru/7f4328c6
54 [Ipocreiimue apoOHO- bubmuoreka [IOK
palMOHAIIBHBIE YPAaBHEHUS https://m.edsoo.ru/7f432b6e
55 Pemenye TeKCTOBLBIX 3a7a4 C but6mmorexa [IOK
IIOMOILBIO KBAJIPAaTHBIX YPABHEHUN https://m.edsoo.ru/7f42f75c
56 Pemenne TekcTOBBIX 3amay C ) bubnunorexa LIOK
MMOMOIIBIO KBAJIPATHBIX YPABHEHUN https://m.edsoo.ru/7f42{8f6
57 KonTtponbHas pabora o Teme bubmuorexa [IOK
"KBanpaTHbsle ypaBHEeHuUs" https://m.edsoo.ru/7f4301f2
58 JIuHeitHoe ypaBHEHUE C IBYMS

NEpEMEHHBIMH, €ro rpauk,



https://m.edsoo.ru/7f42ee1a
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IIPUMEPBI PELLICHNS YPABHEHUN B
LEJIBIX YUCIIax

59

JInHeitHOE ypaBHEHUE C IBYMS
NEpPEMEHHBIMH, €T0 rpaduk,
IPUMEPHI pelIeHHs YpaBHEHHA B
EJBIX YMCIIax

60

61

62

JIuneiHOE ypaBHEHHE C IBYMS
NEpEMEHHBIMH, €T0 IrpaduK,
IPUMEPHI peIIeHNs YpaBHEHHH B
EJBIX YMCIIaxX

Pemenue cuctem ABYX JIMHEHHBIX
ypaBHCHI/Iﬁ C ABYM: IICPECMCHHBIMU

Pemenue cucreM 1ByX JIMHEHHBIX
YPaBHEHMH C IByMsI TE€pEMEHHBIMU

63

64

65

Pemenne cucrem ByX JIMHEMHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU

IIpuMmepsl peleHus: CUCTEM
HEJIMHENHBIX YPAaBHEHUH C IBYMs
IIEPEMEHHBIMU

[IpuMepsl perieHus cuctem
HEJIMHENHBIX YPAaBHEHUH C IBYMsI
[IEPEMEHHBIMU

66

['padmueckas uHTEpIpETALUS
YpaBHEHUS C ABYMS IEPEMEHHBIMU
Y CUCTEM JIMHEHWHBIX YPAaBHEHHUM C
JBYMsI IEPEMEHHBIMHU

but6mmorexa [IOK
https://m.edsoo.ru/7f43d6d6

67

['paduaeckas maTEepIpeTanms
YpaBHEHHS C IBYMsI IEPEMEHHBIMU

but6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

Y CUCTEM JIMHEHMHBIX YPABHEHUM C
JIBYMsI IEpEMEHHBIMU

Pemenne TEKCTOBBIX 3a/1a4 C

08 IIOMOILBIO CUCTEM YPAaBHEHUI
69 Perienue TekcTOBBIX 3aJau C
IIOMOILBIO CUCTEM YPABHEHUHN
70 Pemenne TeKCTOBBIX 3a/1a4 C
IIOMOILBIO CUCTEM YPABHEHUMN
71 HucnoBsle HEPABEHCTBA U UX
CBOMCTBA
7 YucnoBble HEPaBEHCTBA U UX
CBOMCTBA
73 HepaBeHcTBO ¢ 01HO# TepeMeHHON
74 JIuneiiHble HEpAaBEHCTBA C OQHOU bubmuoreka [IOK
MEPEMEHHOMN U UX PEIICHUE https://m.edso00.ru/7f42c692
75 JInHeliHbIC HEPABEHCTBA C OJJHON bubmmnoreka HOK
MIEPEMEHHOM U UX PEILCHUE https://m.edsoo.ru/7f42c840
76 JIvHeiiHbIe HEpaBEHCTBA C OJHOM
MIEPEMEHHOM U UX PEIICHHE
77 CucTtembl TUHEWHBIX HEPABEHCTB C bubnmnoreka [JOK
OJIHOY IIEPEMEHHOM U UX PEILECHUE https://m.edsoo.ru/7f42ch88
78 CucTtembl TUHENHBIX HEPABEHCTB C bubnuoteka [JOK
OJIHOY IIEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f42cd2c
79 CucTtembl TMHENHBIX HEPABEHCTB C
OJHOI MEPEMEHHON U X PEUICHUE
N3obpakenue pereHus
80 JMHEWHOTO HEPAaBEHCTBA U UX bubmorexa LIOK

CHCTEM Ha YUCJIOBOM MPSAMOM

https://m.edsoo.ru/7f42c9e4
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N3obpakenue pereHus

81 JMHEHHOTO HEPaBEHCTBA U UX bubmmorexa [JOK
. . https://m.edsoo.ru/7f42c9e4
CHCTEM Ha YHCIIOBOH MPSIMOi
KonTtponbHas pabora mo Temam
82 "HepaBenctBa. CucTeMbl
ypaBHEHUI"
bubnnoreka [JOK
83 Honsme gymiuin https://m.edsoc%.[ ru/7f433c12
84 OO6nactb onpeneneHus u bubnnorexa [JOK
MHOECTBO 3HAUYCHHUI ()YHKIIMH https://m.edso0o.ru/7f433d84
85 CniocoObI 3a1anus QyHKIUN
86 I'padpux pynkumm
87 CoiicTBa (pyHKIINHU, UX
oTtoOpakeHue Ha rpaduke
88 YreHue u nocTpoeHue rpaguxkon
byHKIMI
89 [Ipumeps! rpagukoB GyHKIHH,
OTPaKAIOMINX pealbHBIC TIPOIIECCHI
OyHKIIUH, ONUCHIBAIOLIUE TPSIMYIO
90 u Z6pI:TH}’/IO HpOHOpI_IIIjI-IOHaJIEHBI}; bubmmorexa LIOK
SABHCHMOCTH, 11X TpaduKII https://m.edsoo.ru/7f434bbc
91 l'unepOona
bu6muoreka [JOK
92 Pinepbora https://m.edsoé.I ru/7f4343e2
93 Tpadux (yHKIH y = X° bubmoreka IIOK

https://m.edsoo.ru/7f434572
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OyHkmmm Y =X2, Yy = X3,y =YX,y =

94 [x|; rpaduueckoe pemieHne bubmorexa LIOK
> TPAIHECKoe . https://m.eds00.ru/7f434d38
YPaBHEHUI U CUCTEM YpaBHCHUU
IToBTOpEHNE OCHOBHBIX TOHATHI U
METOH0B KypcoB 7 U 8§ KJIaccoB,
95 060611.ICHI/I}€’p3HaHI/Iﬁ / Bubmorexa HOK
. https://m.edsoo.ru/7f4371aa
Bcepoccuiickas mpoBepovHast
pabora
Wrorosast koHTpOIBHAS paboTa /
96 Bcepoccuiickas nposepoyHas Bubmorexa LIOK
p POBep https://m.edsoo.ru/7f434eb4
paborta
[ToBTOpEHHE OCHOBHBIX IMOHATHI H
97 METOJ/IOB KypCOB 7 U 8 KJIacCOB,
000011IeH1Ee 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHITUHN H
98 METOJIOB KYPCOB 7 U 8 KJ1aCCOB Bubmorexa IIOK
AIOB XIP . ’ https://m.edso0.ru/7f43736¢c
00001IeHEe 3HAHNI
[ToBTOpEHNE OCHOBHBIX MOHITUHN H
99 METOJIOB KYPCOB 7 U 8 KJIaCCOB Bubmaorexa IIOK
OB KYP . ’ https://m.eds00.ru/7f437510
000011IeHNE 3HAHAI
[ToBTOpEHNE OCHOBHBIX MOHATUI U
100 METOJIOB KYPCOB 7 ¥ 8 KJ1aCCOB Bubmorexa [JOK
P . ’ https://m.edso00.ru/7f4376b4
000011IeHnE 3HAHNI
[ToBTOpEHKME OCHOBHBIX MOHATUN U
bubnunorexa LIOK
101 METOJ/IOB KypCOB 7 1 8 KJIacCOB,

000011IeH1E 3HAHWI

https://m.edsoo.ru/7f436b88
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IToBTOpEHNE OCHOBHBIX OHATHI U

bubnunoreka LIOK

102 METOJI0B KyPCOB 7 U 8 KIIaCCOB, 1 https://m.eds00.ru/7f437858
000011IeHrEe 3HAHUI
OBHIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



https://m.edsoo.ru/7f437858

9 KJIACC

Ne
n/n

Tema ypoka

PanmonanesHble yncna,
HMppaLMOHAJIbHBIC YMCIIa, KOHEYHbIE
1 OECKOHEUHBIC JICCATUYHBIC ApOoOU

MHOX€eCTBO HeﬁCTBHTeHBHbIX

YHUCCII, HeﬁCTBHTCHBHLIC qucia KakK
OECKOHEUHbIE JACCATHUYHBIC ,Z[pO6I/I

KoaunuecTBO 4acoB

Bcero

KonTpoJbHbIE
padoTshI

IpakTuyeckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

BzanmHO ogHO3HAYHOE
COOTBETCTBUE MEKY MHOXKECTBOM
JIECTBUTEIIBHBIX YHCE U
MHOKECTBOM TOYEK KOOPAMHATHOU
psAMON

CpaBHeHHE TEUCTBUTEIBHBIX YHCEIL,
apupMeTHIECKHUe TEHCTBUSI C
JEHCTBUTENbHBIMU YU CIIAMU

[TpubmmkénHOE 3HaUEHNE
BCJIIMYHUHBI, TOYHOCTH HpI/I6J'II/I)KeHI/I$I

OxpyrieHne uncen

Oxpyrnenune yucen

[Ipukuaka v oLieHKa pe3yJIbTaTOB
BBIYUCIEHUHN

[Ipukuaka u oLieHKa pe3yJIbTaTOB
BBIYUCIEHUHN




JInnelinoe ypaBHeHue. Pemienue

10 aBHEHUH, CBOISIINXCA K bubmorex HOK
YPaBHCHIH, CBOMI https://m.eds00.ru/7f43bf66
JINHEHHBIM
JInnelinoe ypaBHeHue. Pemienue

11 YPaBHEHUN, CBOJSAIIMXCS K
JIMHENHBIM
KBanpatHoe ypaBHenue. Pemienue

12 aBHEHUI, CBOIAIIINXCI K bubnnorexa [JOK
yp » CROZU https://m.edso0.ru/7f43c542
KBaJIPaTHBIM
KBanpatHoe ypaBHenue. Pemienue

13 aBHEHUH, CBOISIINXCA K bubnnorexa [JOK
yp » CBOVIL https://m.edso0.ru/7f43c542
KBaJpPaTHBIM

14 BbukBagpaTHbIe ypaBHEHHS bubnnorexa [JOK

AP yp https://m.edsoo.ru/7f43c3d0

15 BbukBagpaTHbIe ypaBHEHHS bubnmorexa [JOK

AP yp https://m.edsoo.ru/7f43c3d0
IIpuMepsl penieHus ypaBHEHUN

16 TPETbEU U YETBEPTOU CTENEHEN
pa3oKEeHNUEM Ha MHOKHTEITH
IIpuMepsl penieHus ypaBHEHUN

17 TPETbEU U YETBEPTOU CTENEHEN
pa3noKEeHNUEM Ha MHOKUTEIH

18 Pemenne npoOGHO-paninoHaIBHBIX but6mmorexa [IOK
YpaBHEHUI https://m.edso0.ru/7f43c9b6
Pemenne npoOHO-paliioHaNbHBIX bubmuoreka [IOK

19 .

YpaBHEHUU https://m.edso00.ru/7f43c9b6

20 Pemrenue TekCTOBBIX 3a7a4

anredpandeckuM METOA0M



https://m.edsoo.ru/7f43bf66
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21

Pemenue TeKCTOBBIX 3a/1a4
anredpandecKuM METOI0M

22

23

Pemrenuie TekCTOBBIX 3a7a4
anredpanvyeckuM METo10M

KonTponbhas pabora no teme
"YpaBHeHHUs C OJIHOM MepeMeHHOM'

24

YpaBHECHHE C ABYMS [TIEPECMECHHBIMU
U ero rpaduk

bubnunoreka LIOK
https://m.edsoo.ru/7f43d0b4

25

26

27

YpaBHeHHE ¢ IBYMsI TIEPEeMEHHBIMHU
u ero rpapuk

Cucrema IByX JIMHEMHBIX
ypaBHEHUH C IBYMS IEpEeMEHHBIMU
U €€ pelieHue

Cucrema IByX JIMHEHHBIX
YpaBHEHUH C ABYMsI IEPEMEHHBIMU
U e€ PEILICHHE

bubmuoreka [{OK
https://m.edsoo.ru/7f43d0b4

28

Cucrema IByX JIMHEHHBIX
YpaBHECHHH C ABYMS IEPEMECHHBIMU
U €€ peneHne

29

30

31

CucreMa IByX JIMHEHHBIX
yYpaBHEHUM C ABYMS TIEPEMEHHBIMHU
U €€ peneHne

Pewrenue cucreM 1ByX ypaBHEHU,
OJIHO U3 KOTOPBIX JIMHEWHOE, a
JIPyroe — BTOPOU CTETNIEHU
Pewrenue cucreM 1ByX YypaBHEHHU,
OJIHO U3 KOTOPBIX JIMHEWHOE, a
JIpyroe — BTOPOU CTENIEHU

bubnunorexa LIOK
https://m.edsoo.ru/7f43d23a

but6mmoreka [IOK
https://m.edsoo.ru/7f43d55a



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

Pemenne cucreM 1ByX ypaBHEHH,

32 OJIHO U3 KOTOPBIX JIMHEHHOE, a
Jpyroe — BTOPO CTENEHU
Pemenue cucrem 1ByX ypaBHEHHH,
33 OJTHO M3 KOTOPBIX JTMHEHHOE, a
IPYroe — BTOPOH CTEIIEHU
I'padmueckas uHTEpIIpeTaLIUs
34 CHCTEMBI YPaBHEHUH C IBYMs
MIEPEMEHHBIMH
35 Pemennie TeKCTOBBIX 33724
anredpanvdeckuM crnocooom
36 Pemenue TekcToOBBIX 33124
anreOpandeckuM crocoOoM
37 KonTponbhas padota no teme
"CucreMbl ypaBHEHH"
38 YucnoBble HEPAaBEHCTBA U MX
CBOMCTBA
39 UucnoBble HEPABEHCTBA U UX bubnmnoreka HOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JIlunelinpie HEPaBEHCTBA C OJTHON bubnmnoreka [JOK
IIEPEMEHHOMN U UX pElICHUE https://m.edsoo.ru/7f43af08
41 JInHeliHbIE HEPABEHCTBA C OTHOU bu6muoreka [JOK
[IEPEMEHHON U UX pELICHUE https://m.edsoo.ru/7f43af08
42 JIuHetHbIe HEpaBEHCTBA C OJJTHOM bubnuoteka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CucreMpl TMHENHBIX HEPABEHCTB C

OJIHOM MEPEMEHHON U UX PEUICHUE



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

CucreMbl TMHEMHBIX HEPABEHCTB C

44 OJIHOM MEPEMEHHON U UX PELICHUE
45 CucTeMbl TUHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEILICHUE
46 KBagparHbsle HepaBEeHCTBA U UX bubmmoreka [JOK
peuieHue https://m.edsoo.ru/7f43b098
47 KBanpaTHble HEpaBeHCTBA U X Bbu6mmoteka [JOK
pelieHue https://m.edsoo.ru/7f43b21e
48 KBagparHsle HepaBeHCTBA U UX bubnuoreka [IOK
pelieHue https://m.edso00.ru/7f43b5a2
49 KBagpaTHble HepaBeHCTBA U UX
peleHue
50 KBangpaTHbie HepaBeHCTBA M X
pelieHue
I'paduueckas naTEpIpEeTALISL
o1 ngg;eHCTB U CI/ICTSMIz-Iep:llBeHCTB c bubmmorexa LIOK
https://m.edso0.ru/7f43b098
JBYMSI TIEPEMEHHBIMU
I'paduueckas MHTEpIIpeTALUS
52 HEPaBEHCTB U CHCTEM HEPABEHCTB C
TIBYMSI TIEPEMEHHBIMA
53 KonrponsHas pabora no Teme
"HepaBencrsa"
54 KBanpartuunas ¢pyHkius, e€ rpaduk bubmuoreka [IOK
U CBOMCTBA https://m.eds00.ru/7f4396¢6
55 KBagpatuunas ¢pynkuus, e€ rpadgux bubmuoreka [IOK
U CBOMCTBA https://m.edso0o.ru/7f439842
56 KBanparuunas ¢pysakus, e€ rpaduk bubmuoreka [IOK

U CBOWCTBA

https://m.edsoo.ru/7f4399b4



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4

57

[Tapaboia, KOOPAMHATHI BEPITHHBI
napaboJibl, 0Cb CAMMETPHUH
napadoJIbI

bubnunoreka LIOK
https://m.edsoo.ru/7f439eb4

58

[Tapaboia, KOOPAMHATHI BEPITHHBI
napaboIIbl, 0Cb CHMMETPUHI
napaboJTb

bubnunoreka LIOK
https://m.edsoo.ru/7f43a03a

59

60

61

[Tapaboia, KOOPANHATHI BEPLIXHBI
napaboIIbl, 0Ch CHMMETPHUH
napaboJTbl

[Tapa6o:a, KOOpIMHATHI BEPIIUHBI
napaboIIbl, 0Cb CHMMETPHUH
napadoJIbI

[Tapabo:na, KOOpIMHATHI BEPIIUHBI
napabosibl, 0Cb CHMMETPHUH
napaboIIbl

bubnuoreka [{OK
https://m.edsoo.ru/7f43alac

bubnuoreka [{OK
https://m.edsoo.ru/7f43a31e

bu6mmoreka IIOK
https://m.edsoo.ru/7f43a526

62

[Tapa6omna, KOOpIMHATHI BEPIIUHBI
1apaboJibl, 0Cb CHMMETPHUH
napaboIIbl

63

64

I'paduku pynkmmii: y = kX, y = kx +
b, y=k/x, y=x3, y=vX, y=[X|
I'padpuxu Gynkmmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vXx, y=[X|

65

I'paduku pynkuumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|

66

I'paduku pynkuumii: y = kx, y =kx +
b, y=k/x, y=x3, y=VX, y=|X|

67

I'padpuxu Gynkmmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|



https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

I'padpuxu Gynkmmit: y = kx, y =kx +

08 b, y=k/x, y=x3, y=vx, y=[X|

69 KonrponsHas pabora o teme bubnuoreka [JOK
"OyHkuun" https://m.edsoo.ru/7f43ab84

70 [lonsTHe yncaoBoOM bubnunoreka LIOK
OCJIEN0BATEILHOCTH https://m.edsoo.ru/7f43e6c6
3asiaHue 10Ce10BaTEIbHOCTH

71 peKyppeHTHOM (hopMyIIoit U bubsmorexa [IOK

. https://m.edsoo.ru/7f43ebda

dbopMy1oii N-ro uiaeHa

79 Apudmernueckas u bubnuoreka [IOK
reoMeTpuyecKast Iporpeccuun https://m.edsoo.ru/7f43ed7e

73 Apudmernueckas u bubnnorexa [JOK
reOMETpUYECKas POrpeccun https://m.edsoo.ru/7f43f3b4
@opMyIbl N-TO YIeHa

74 apu(pMeTHIECKON 1 bubnmnoreka HOK
F€OMETPUYECKON ITPOrPECCUi, https://m.edsoo.ru/7f43f58a
CYMMBI IIEPBBIX N YJICHOB
@opMyIbl N-TO YIeHa

75 apupMETHIECKON U bubnuoteka [JOK
reOMETPUYECKOUN IIPOrPECCUN, https://m.edsoo.ru/7f43ef2c
CYMMBI TIEpBBIX N YJICHOB
@opMyIbl N-TO YIeHa

76 apupMeTHIECKON U bubnuoteka [JOK
F€OMETPUUYECKON ITPOrPECCUi, https://m.edso00.ru/7f43f0c6
CYMMBI TIEpBBIX N YJICHOB

77 dopMybl N-TO YieHa bubmmoreka [JOK

apupMeTHIECKON U

https://m.edsoo.ru/7f43f72e



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e

r€OMETPUYECKON ITPOrPECCU,
CYMMBI IIEPBBIX N YJICHOB

78

@opMyIibl N-T0 YIeHa
apudmeTnuecKoit u
r€OMETPUYECKON ITPOrPECCUN,
CYMMBI IIEPBBIX N YICHOB

bu6nmoreka [IOK
https://m.edsoo.ru/7f43f8a0

79

N306paxkeHne 4ieHoB
apumMeTHIecKoi u
r€OMETPUYECKON ITPOrPECCUI
TOYKaMHU Ha KOOPJUHATHOMN
IIJIOCKOCTH

80

N306paxkeHne 4ieHoB
apupMeTHYECKON U
r€OMETPUYECKON ITPOTPECCUI
TOYKaMHU Ha KOOPJIMHATHOM
TTOCKOCTH

81

82

83

JInHeNHBIN 1 SKCIIOHEHIIUAIbHBIN
poct

CrnoXXHEIE IMPOLCHTLI

Cno>xHbIE ITPOLIEHTHI

bu6nmorexa LIOK
https://m.edsoo.ru/7f43fe0e

bubnunorexa LIOK
https://m.edsoo.ru/7f4401a6

84

85

KonTponbHas pabota mo Teme
"JucII0BRIE ITOCIIEN0BATEILHOCTH "

[ToBTOpeHue, 06001IEeHNE 1
CHCTEeMAaTH3allKs 3HaHUH. 3aIHCh,
CpaBHEHME, ICHCTBHS C
JNEHUCTBUTENLHBIMH YUCIIAMH,
YHCIIOBas TIPsIMast

bubnunorexa LIOK
https://m.edsoo.ru/7f4404f8



https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

86

[ToBTOpeHue, 06001IeHNE 1
CHCTeMaTH3allns 3HAHU.
[TpotieHTbI, OTHOIICHUS, TPOIOPIHH

87

[ToBTOpeHUE, 0600IICHNE 1
cucTeMaTu3anus 3HaHHM.

Oxpyrienue, npudIMKEeHUE, OLIEHKA

88

89

90

91

92

IToBTOpEeHME, 0000IIEHNE 1
cucTeMaTHu3anus 3HaHuH. Pemenne
TEKCTOBBIX 33]1a4 apUPMETHICCKIM
CII0CO00M

IToBTOpEeHME, 0000IIEHNE 1
cucTeMaTu3als 3HaHui. Pemenne
TEKCTOBBIX 33]1a4 apUPMETHICCKIM
crmocobom

[ToBTOpEeHue, 06001IeHNE 1
cUCTeMaTHu3aIus 3HaHuM. Pelrenue
TEKCTOBBIX 33]1a4 apU(PMETHIESCKUM
crmocobom

[ToBTOpEeHue, 06001IeHNE 1
cUCTEeMaTH3aIlus 3HAaHUH.
[TpeoOpa3oBanue anredpanvecKux
BBIpa)KCHHfI, JO0IMYCTUMBIC 3HAYCHHA

[ToBTOpeHue, 06001IeHNE 1
CHCTEMaTH3aIlNs 3HAHUM.
[TpeoOpa3oBanue anredpanvecKux
Bpra)KCHI/II\/'I, A0IMYCTHUMBIC 3HAYCHUA

bubmuoreka [{OK
https://m.edsoo.ru/7f443b12

bubmuoreka [IOK
https://m.edsoo.ru/7f443cd4

bu6nmorexa LIOK
https://m.edsoo.ru/7f443fea

bubnunorexa LIOK
https://m.edsoo.ru/7f4441ca

but6mmorexa [IOK
https://m.edsoo.ru/7f444364

93

[ToBTOpeHme, 0600IIEHNE U
cucTreMaTHu3alus 3HaHuH.

but6mmoreka [IOK
https://m.edsoo.ru/7f444612



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2

[IpeobpazoBanue anredpandecKux
BBIPKCHUH, IOMYCTUMbIC 3HAYCHUS

[ToBTOpeHUE, 0600IICHNE 1
cucTeMaTu3auus 3HaHHM.

bu6nmoreka [IOK

o4 [IpeoOpazoBanue anredpandeckux https://m.edso00.ru/7f444a94
BBIPQ)XEHUI, IOMyCTUMBIE 3HAUCHUS
IToBTOpEeHME, 0000IIEHNE 1

95 cucremaTusanus 3Hanuil. OyHKuum: bubnnoreka [JOK
IIOCTPOEHHE, CBOMCTBA U3yUYEHHBIX https://m.edsoo.ru/7f444c56
byHKIUH
IToBTOpEeHME, 0000IIEHNE 1

96 cucTeMaTtu3anus 3HaHui. OyHKIHUH: bubnnoreka [JOK
IIOCTPOEHHE, CBOMCTBA N3yYEHHBIX https://m.edsoo.ru/7f444144
byHKIMIA
[ToBTOpEeHue, 06001IeHNE 1

97 cucreMaTtu3anus 3HaHui. OyHKIUK: bubnnorexa [JOK
IIOCTPOEHHUE, CBOMCTBA U3YyUYEHHBIX https://m.edsoo.ru/7f44516a
byHKIMIA
[ToBTOpEeHue, 06001IeHNE 1

08 cucTeMaTtu3anus 3HaHui. OyHKIUH: bubnmnoreka [JOK
IIOCTPOEHHUE, CBOMCTBA U3yUYEHHBIX https://m.edsoo.ru/7f4452e6
byHKIHIT
[ToBTOpeHue, 06001IeHNE 1

99 CUCTEMAaTU3ALMs 3HAHUMN. bubmuoreka [JOK
I'paduueckoe penieHne ypaBHeHUN https://m.edso0o.ru/7f445516
U MX CHCTEM

100 [ToBTOpeHme, 0600IIEHNE U

cUCTeEMAaTH3an s 3HAHUN.



https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

I'padmyeckoe penieHre ypaBHEHHMA
U HX CUCTEM

101 Hrorosas KoHTpoOJIbHAsE paboTa 1
102 O606H}€HI/I€ A CUCTEMATU3ALU 1
3HAHUN
OBULIEE KOJIMYECTBO YACOB I1O 102

[TPOT'PAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

7 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE pPe3yJabTAThl 0CBOCHUSI OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTe/IbHON NMPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yJbTara
1 Uucna u BBIYUCIEHUS
11 BbimonHsaTe, codyeras  yCTHbIE M NHCbMEHHBIE  NPUEMBIL,
' apudMeTHuecKue IeicTBUA ¢ palliOHAILHBIMU YHCIIaMU
HaxonuTe  3HAaYeHMs  YUCIIOBBIX  BBIPQKEHUH,  IPUMEHSATbH
1.2 pa3HooOpa3HbIe CIIOCOOBI ¥ TPUEMBI BHIYUCICHUS 3HAYCHUN TPOOHBIX
BBIpa)KEHUI, cofiepxKalux OObIKHOBEHHbBIE U JIECATUYHbIE JpoOu
[Tepexogute oOT oaHOM QopMbl 3amucu 4yMcen K Apyrou
13 (mpeoOpa3oBBIBaTh  JECATUYHYIO  JOpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECATUYHYIO, B YAacCTHOCTH, B OECKOHEUHYIO
JIECATUYHYIO IPOOb)
1.4 CpaBHUBATH U YIOPAIOUNBATH PallMOHAIbHbBIE YHCIIA
1.5 OxpyriaTh uucna
BBINONHATE NPUKUIKY U OLEHKY pe3yJibTaTa BBIYMCIEHUH, OLICHKY
1.6 3HAQYEHWM YHUCJIOBBIX BBIPDAXKCHUM. DBBINOIHATE JAEUCTBUSA  CO
CTENEHSIMH C HaTypaJIbHBIMU MOKA3aTENIMU
17 [IpuMeHsTh TNpPU3HAKU JEIMMOCTH, DPA3JI0KEHHE HA MHOXKUTEIN
' HATypaJIbHBIX YUCEl
Pemarp mpakTHKO-OPHUEHTHPOBAHHBIE 3a/lay, CBSA3aHHBIE C
OTHOLIEHMEM  BEJIWYMH,  IPONOPLHMOHAIBHOCTBIO  BEIUYMH,
1.8 MPOLEHTAaMH, HHTEPIPETHPOBATh PpE3YyNbTaThl pEIICHUs 3aJad C
y4€TOM OTPaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBbIX
00BEKTOB
2 Anrebpanyeckue BhIpaXeHUs
21 Hcnonb3oBaTe anreOpanyeckyl0 TEPMUHOJOTHIO M CHMBOJIHKY,
' IPUMEHATH €€ B IIPOLIECCe OCBOCHMsI yUeOHOr0o MaTepuana




Haxomuth 3HaueHuss OYKBEHHBIX BBIPAKEHUN TPU 3alaHHBIX

22 3HAUEHUSIX IEPEMEHHBIX
23 BeimonHATe mpeoOpa3oBaHMs LENOTO BBIPAKEHHS B MHOTOWICH
' IPUBEJCHUEM MOAOOHBIX CIIaraeMbIX, PACKPhITHEM CKOOOK
BBINOIHATE YMHOKEHUE OJHOWICHA HA MHOTOWIEH M MHOTO4JIEHA Ha
2.4 MHOTOYJICH, IPUMEHATH (OPMYJIBl KBajapaTa CyMMBbl M KBajapaTa
pa3HOCTH
OcCylecTBIATh  pa3ilOKEHUE MHOTOYWICHOB HAa MHOMXKHUTEIH C
2.5 MIOMOIIBIO BEIHECEHUS 32 CKOOKH OOIIEr0 MHOXHTEJIS, TPYIITUPOBKH
cJlaraeMblx, IPUMEHEHUs POPMYJT COKpPaIEHHOIO YMHOXKEHHUS
26 [TpumeHsTH NpeoOpazoBaHKsI MHOTOUJIEHOB IS PELICHUS pa3IMYHBIX
' 3a/1a4 U3 MaTeMAaTHKU, CMEXHBIX IIPEAMETOB, U3 PEAJIbHON IIPAKTUKHU
97 Hcnonp30BaTh CBOMCTBA CTENEHEW C HATYPAIbHBIMU I1OKA3aTEJsIMU
' JUTSL IPe00pa3oBaHus BBIPAKCHHUI
3 YpaBHEHUS 1 HEPABEHCTBA
Pemate nuHEMHBIE ypaBHEHUs C OJHOM IIEPEMEHHOW, IPUMEHSA
3.1 IIpaBUJIa IEPEX0/1a OT UCXOJHOIO YPAaBHEHUS K PABHOCUIIBHOMY €MY.
IIpoBepsITH, SIBIAAETCS JIM YACIO KOPHEM YPAaBHEHUS
3.9 [IpumensiTh rpaduueckue METOAbl MpPH PEHIeHUH JIMHEWHBIX
' YPaBHEHUH U UX CUCTEM
33 [TonGupars mnpuMepbl Tap 4YHCEN, SBISIOMIUXCS — pelIeHUEeM
' JIMHEWHOTO YPaBHEHUS C IBYMsI IEPEMEHHBIMU
CTpouTh B KOOPIMHATHON INIOCKOCTH IpauK JIMHEHHOTO ypaBHEHHUS
3.4 C ABYMs NIEPEMEHHBIMU; MOJIb3YACH I'paKOM, TPUBOIUTH IPUMEPHI
pEeIIeHUs] ypaBHEHUS
35 Pemate cucrteMbl BYX JIMHEWHBIX YPaBHEHHH C  JABYMs
' MEPEMEHHBIMH, B TOM YHUCIIE IpaduyecKu
CocCTaBIiATh U pelIaTh JUHEHHOE YPABHEHUE WIIM CUCTEMY JIMHEHMHBIX
3.6 YPaBHEHHUH 110 YCIOBHIO 33Ja4d, UHTEPIIPETUPOBATh B COOTBETCTBUH
C KOHTEKCTOM 3a/1a4! MOJIYYEHHBIN pe3yibTaT
4 Koopaunats! u rpapuku. OyHkimm
N3o00paxaTh Ha KOOPIWHATHOW MPSMON TOUYKH, COOTBETCTBYIOIIHE
4.1 3alaHHbIM KOOpAMHATaM, JY4H, OTPE3KH, MHTEpBAJIbl, 3allUCBHIBAThH

YHCIJIOBBIE TPOMEKYTKH Ha alNredpandeckoM si3bIKe




42 OTtMmedaTh B KOOPJAMHATHOM IUIOCKOCTH TOYKM IO 3aJaHHBIM
' KOOpJMHaTaM
13 CrpouTts rpaduku TMHEHHBIX GyHKIUNA. CTpOUTh rpaduK QYHKIUHN Y
' = [x|
OnuceiBaTh ¢ MOMOIIBI0 (PYHKIUNA W3BECTHBIE 3aBUCUMOCTH MEXKIY
4.4 BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSIHHE, LEHY, KOJIUYECTBO,
CTOUMOCTb, IPOU3BOIUTEIBHOCTD, BpeMsi, 00BEM pabOThI
4.5 Haxonuthb 3HaYeHNE PYHKIIMU 110 3HAYCHUIO €€ apryMeHTa
[Tonnmarpy rpaduueckuii crmoco0 TMpenCTaBiICHUS U aHalu3a
4.6 uH(pOpMaLMK, M3BJIEKAaTh W HUHTEPIPETHUPOBATH MHPOPMALUIO U3
rpauKoOB peabHbIX MPOIECCOB U 3aBUCUMOCTEH
8 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJbTara
1 Yucna u BBIYUCIECHUS
Hcnonp30BaTh  HavajabHbBIE  NPEACTABICHHS O  MHOMKECTBE
11 JEHCTBUTENBbHBIX YMCEN JIJISl CPAaBHEHUS, OKPYTJIEHHS U BBIYUCIICHUH,
' n300pakaTh JMCTBUTENbHBIE YHUCIIA TOYKAMU HAa KOOPIMHATHOM
IPSAMOI
[IpumeHsITh TOHSTHE apU(PMETUYECKOrO0 KBaJpPaTHOIO KOPHS,
12 HaXOJUTh KBaJpaTHble KOPHM, HCIOJIB3YS NpPU HEOOXOIAUMOCTH
' KaJIbKYJISITOD, BBITIOJHATh npeoOpa3oBaHus BBIpaXECHHUI,
coJiepKalluX KBaJpaTHbIE KOPHHU, UCIIOJIb3Ysl CBOWCTBA KOPHEN
13 Vcnonb3oBaTh 3amucd OONBIIMX M MaJbIX YHCEN C IOMOIIBIO
' JECATUYHBIX Ipo0ei u cTeneHelt uncna 10
2 AnreGpanyeckue BbIpaKeHHs
IIpuMeHsTh NOHATHE CTENEHU C LEIbIM IOKAa3aTelIeM, BBIIOJIHATH
2.1 peoOpa3oBaHus BBIPAXKEHUH, COAEPKAIIUX CTEHNEHU C LEIbIM
IIOKa3aTesleM




2.2

BBITTONMHATE  TOXIECTBEHHBIE TMPEOOPA30BaHUSA  pallMOHATBHBIX
BBIPQXKEHUI HA OCHOBE NPaBWJI JACHUCTBUN HaJ MHOTOWICHAMU H

anreOpanvdecKuMHu JIpoOsSIMH

2.3

PaCKJ'IaI[BIBaTB KBaI[paTHBIﬁ TpéX‘IJ'IeH Ha MHOXXHTCIIN

2.4

3.1

3.2

3.3

[TpumensTh peoOpa3oBaHUs BHIPAKEHUN ISl PEHICHUs Pa3IHuHbIX

3a/1a4 U3 MaTEeMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEAIbHON ITPAKTUKHU
YpaBHEHMS U HEPABEHCTBA

Pemate JMHEVHBIC, KBaJpaTHbIE YpPAaBHEHUS M pPalUOHAIbHbBIC
YPaBHEHHs, CBOJALIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C IBYMs

MNEPCMCHHBIMU

IIpoBoauTh NPOCTEMIINE HCCIENOBAaHUS YPAaBHEHHH M CHCTEM
YpaBHEHHWi, B TOM UYHCIE€ C TPUMEHEHHEM TIpadUIeCKUX
npecTaBiIeHu (ycTaHaB/IMBaTh, UMEET JIM ypaBHEHUE WIM CHUCTEMa

YPaBHEHUH PELLIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEe)

[lepexomuTh OT cioBecHOW (QOPMYIHMPOBKM 3amaudm K &
anredpanvyeckoil MOAENU ¢ OMOIIbIO COCTaBJICHHS YpaBHEHHS MU
CHUCTEMbI ypaBHeHHﬁ, HUHTCPHIPECTUPOBATL B COOTBETCTBUU C

KOHTCKCTOM 3aJa4Hn HOHy‘IGHHLIﬁ pe3yibTaT

3.4

4.1

4.2

IIpuMeHATH CBOWCTBA YHCIOBBIX HEPABEHCTB I CPAaBHEHUS,
OLICHKH, peIlaTh JIMHEWHBIE HEPABEHCTBA C OJHOM NEPEMEHHOMN U UX
CHCTEMBI, 1aBaTh rpa)uuecKyro MILUTIOCTPALINIO MHOKECTBA peIlIeHH

HEpPABEHCTBA, CUCTEMbI HEPABEHCTB
OyHKIU
[TonuMate W WUCMONB30BaTh (YHKIMOHAJIBHBIE TOHSATHUS M SI3BIK

(TepMHHBI, CHMBOJIMYECKHE OOO3HAYEHUs), OINpPENeNATh 3HAYCHHE
(GYHKIMH 110 3HAYEHUIO apryMEHTa, ONPEeNaTh CBOWCTBA (QyHKIIUN
o e€ rpaduky
Ctpouts rpaduku 3JeMeHTapHBIX PYHKIMH BHUJIA:

y=k/x

k/x




, Y =X2, Y = X3, Y = |x|, onmuChIBaTh CBOMCTBA YNCIOBOW (HYHKIIMH 1O €€
rpaduky

9 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
NpoBepPsSIEMOro .
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs
pe3yjabTrara
1 Yucna v BBIYUCIICHUS
11 CpaBHMBaATh U YNOPSAAOYMBATH PALMOHAIBHBIE U UpPPALMOHAIbHbBIE
' yucia
BrimonusaTh apudmeTHueckue 1eHCTBUS ¢ palliOHAIbLHBIMU YUCIIAMU,
1.2 coYeTasi yCTHbIE U MUCbMEHHBIE PUEMBI, BBIITOJHATH BHIYMCIIEHUS C
HMppaurOHaJIbHBIMA YHCIIAMHU
13 HaxonuTe 3HaueHUs CTENEHEW C LENbIMU MOKa3aTeIs MU U KOPHEH,
' BBIYMCIISATh 3HAYECHUS YUCIIOBBIX BBIPAKECHUN
14 OKpyrnarb  ACHCTBUTENBHBIE  YHUCHA, BBINOJIHATH  HPUKUIKY
' pe3yJibTaTa BEIYMCIEHUN, OUEHKY YHACIOBBIX BBIPAXKEHUI
2 YpaBHEHUS U HEPABEHCTBA
”1 Pemate nMHEiHBIE W  KBaJApaTHbIE YpPaBHEHHUs, YpaBHEHUS,
' CBOJISIIIMECS K HUM, TPOCTEHIIIHE TPOOHO-pallMOHAIbHBIE YPaBHEHUS
Pemate cucTemsl IByX TMHEHHBIX YPAaBHEHHM C IBYMSI IEPEMEHHBIMU
2.2 Y CUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJTHO YPaBHEHUE HE SABIISIETCS
JIMHEVUHBIM
Pemarh TekcTOBBIC 3aauM anreOpandeckKuM CIocoOOM ¢ TTIOMOIIBIO
2.3 COCTAaBJICHUSI YPABHEHMS WIM CUCTEMBI JBYX YPaBHEHUH C JIBYMS
MePEMEHHBIMU
[IpoBOAMTHL MpPOCTEUIINE WCCIECIOBAHUS YPABHEHUM M CHCTEM
” YpaBHEHHU, B TOM HYHCI€ C NOPUMEHEHHEM TpapUuIecKux
' MIPEACTABICHUH (HANpUMeEp, YCTaHABIMBATh, UMEET JIM YpaBHEHUE
WIM CHCTEMa YpaBHEHHM pellleHus], €ClI UMEET, TO CKOJIBKO)




2.5

2.6

Pemate JMHEHHBIE HEPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA,
n300pakaTh pelIeHNe HEPAaBEHCTB Ha YUMCIIOBOM MTPSIMOM, 3aIIMCHIBATh

pPEIICHUE C ITIOMOIIIBKO CHUMBOJIOB

Pemrate cumcTeMBl JTMHEHHBIX HCpaBCHCTB, CUCTEMBLI HEPABCHCTB,
BKJIIOYAOOIUME KBaApaTHOC HEPaBCHCTBO, H306pa)I(aTI) pEIICHUC
CHUCTCMbI HCPABCHCTB HaA YHUCIO0BOM HpSIMOfI, 3aIIMCbIBAaTh PCIICHUC C

IIOMOIIbIO CHUMBOJIOB

2.7

Hcmons3oBaTh HEPABCHCTBA IIPH PCIICHUHN PA3JIMYHBIX 3a1a4

OyHKIMU

3.1

3.2

PacniosHaBath  (QyHKIMM  W3y4eHHBIX  BHIOB.  [loka3bIBaTh
CXEMaTHUYECKH PACHOJOXKEHHE Ha KOOPAWHATHOH IUIOCKOCTH
rpadpukoB Qyukumii Buma: =KX, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCUMOCTH OT 3Ha4eHUH K03((PUIIMEHTOB, ONMUCHIBATH CBOWCTBA
byHKUIMMA

[Toka3bpiBaTh CXEMaTHYECKH pAacIOJIOKEHHE Ha KOOPIMHATHOM
IUIOCKOCTH TpadukoB GyHKIUK Buaa Y = VX, Y = |X| 1 OMUCHIBATH

CBOICTBa PyHKIMI

3.3

Crpouth M u300paxaTb CXEMaTU4YeCKH IpadUKH KBaJpaTHUHBIX
(GyHKIMI, ONKMCHIBaTh CBOWCTBAa KBAJIPAaTUYHBIX (QYHKIMH MO HX

rpadukam

3.4

Pacno3naBaTh KBajpaTH4HYIO0 (QYHKIUIO MO (Gopmyse, MPUBOIUTH
IpUMEphl KBaJpaTUYHBIX (YHKIMH U3 pealbHOM KU3HM, (U3MKH,

TEOMETPUH

ApudmeTrnueckasi U reoMeTpUYecKas Iporpeccuu

4.1

4.2

Pacno3naBaTh apu(MeTHYECKYI0 U T€OMETPUYECKYIO MPOrpeccuu
P pa3HBIX CIIOCO0AaxX 3aqaHus

BBINONHATE BBIYMCICHUS C UCIOJNb30BaHUEM (opMysd N-To dieHa
apupMeTHUIECKOil ¥ TEOMETPUUYECKON MPOTrpeccHii, CyMMBbI TIEPBHIX N

YJICHOB

4.3

I/1306pa>1<aTL YJICHBI IOCICa0BAaTCIBbHOCTHU TOYKaMU Ha

KOOPJAMHATHOM MIOCKOCTH




4.4

Pemiate 3aaa4u, CBA3aHHBIC C YMCJIOBBIMHU ITOCJICA0OBATCIBbHOCTAMU, B
TOM YHCJIC 3aJa4yu U3 peanLHoﬁ KHU3HHU (C HCIIOJIB30BaHHUEM

KaJIbKYJIATOPA, U(GPOBBIX TEXHOJIOTHIN)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 UYucna 1 BBIYUCIICHUS
JlpoOu OOBIKHOBEHHBIE M JECATHYHBIC, IEPEX0/] OT OJHON (OPMBI 3aMUCH
11 napoOeit k npyroi. IloHsATHE palMOHAIBHOIO 4YMCIA, 3alKCh, CPaBHEHUE,
YHOPAIOYMBAHUE PALIMOHAIBHBIX YHCEI
19 Apudmerndeckue AeWCTBUS C pallMOHATIBHBIME YMCIIaMu. Pemenne 3a1a4 u3
' peanbHON NPAaKTUKU HA YacTH, Ha IpooH
13 CreneHb ¢ HaTypajJbHBIM IIOKa3aTelleM: ONpejesieHHe, NpeoOpa3oBaHKe
' BBIPAYKEHUI HA OCHOBE ONPEENICHUS, 3aIIUCh OOJIBIINX YUCEI
w [IponieHTshl, 3auch NPOLEHTOB B BUAE ApoOU U JIpoOU B BUJE MPOLIEHTOB.
' Tpu OCHOBHBIE 33/1a4M HA IPOLEHTBI, PEIICHUE 3314 U3 PEAIbHON IPAKTUKU
L5 [IppuMeHeHHe TNpPHU3HAKOB JEIMMOCTH, pa3JIOKEHUE HAa MHOXKHUTEIH
' HaTypaJIbHBIX YHACEI
16 PeanbHble  3aBHCHMOCTH, B TOM 4YHciae TMpsMas UM oOparHas
' MIPONOPLIHUOHAIBHOCTH
2 Anrebpanyeckue BbIpaXXEHUS
51 [IepemeHHBIE, UNCIOBOE 3HAYECHUE BBIPAKEHNUS C IEPEMEHHOM. JlonycTMBIE
' 3HA4YEHUS IIEPEMEHHBIX
25 [IpencraBienue 3aBUCUMOCTH MEXIy BEJIWYMHAMH B BHAE (DOPMYIIHI.
' Brruucnenus no popmynam
23 IIpeoOpasoBanue OYKBEHHBIX BBIP@XKEHUN, TOXJAECTBEHHO paBHbBIC
' BBIPAKECHUS
2.4 CBoliCcTBa CTENEHU C HATYPAJIbHBIM [TOKA3aTEIEM
25 Opnownensl 1 MHOrouIeHbl. CTeneHs MHOTOWIEeHa. CoKeHne, BHIYUTaHNUE,
' YMHOKE€HHE MHOT'OUYJICHOB
@opMynbl  COKpPAIIEHHOTO YMHOMKEHMs: KBaApaT CyMMBI U KBaapar
2.6 pazHoctH. DopmMmyna pa3HOCTH KBaapaToB. PasnoxkeHne MHOrOWIEHOB Ha
MHOXUTEIN




3 YpaBHeHHs
31 VYpaBHeHHe, KOpEHb YpaBHEHHUs, IpaBWia MpeoOpa3oBaHUs ypaBHEHUS,
' PaBHOCUIILHOCTh YPaBHEHHM
3.2 JIuHeiiHOE ypaBHEHHE C OJIHOW IMEPEMEHHOM, YUCIO KOPHEW JIMHEWHOrO
' ypaBHEHUS, PEUICHUE JIMHEUHBIX YpaBHCHUI
33 CocraBiieHue ypaBHEHUH M0 yCIOBHIO 3a7jauu. Perienre TeKCTOBBIX 3a7a4 ¢
' IMOMOILBIO YPABHEHUI
3.4 JIuneiiHOe ypaBHEHUE C ABYMS IIEPEMEHHBIMU U €T0 TpaduK
Cucrema OByX NUHEHHBIX YpaBHEHUU C JABYMs MepeMeHHbIMU. PemieHue
35 CUCTEM ypaBHEHUH cI0cOOOM I0ACTaHOBKU. [IpuMepsl perieHns TeKCTOBBIX
3a/1a4 ¢ MOMOIIIbIO CUCTEM YpaBHEHUN
4 Koopaunats! u rpapuku. OyHkuuu
4.1 KoopaunaTa Touky Ha psaMoit
42 UucnoBsie MPOMEKYTKH. PaccTosHrue Mexay AByMs TOUKaMU KOOPIMHATHON
' IpsAMON
13 [IpsmoyronpHas cuctema koopauHat, ocu OX u Oy. Abcuucca u oparHATa
' TOYKH Ha KOOPJAMHATHOM INIOCKOCTH
14 [Ipumeps! rpadukos, 3a1aHHbIX GopMmynaMu. UTeHue rpagukoB peaabHbIX
' 3aBUCUMOCTEN
4.5 Ionsarue gpynkuun. I'papux pynkuuu. CroiicTBa QyHKIMIA
4.6 JIuneitnas pynxuus, e€ rpaduk. I'padux GyHxnmm y = [x|
47 I'papuueckoe pemieHHe JIUHEWHBIX YPaBHEHUH M CHUCTEM JIMHEWHBIX
' YpaBHEHHU
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHMS
1 Yucna u BBIYUCTIEHUS
11 KBanpatusiii kopeHb u3 umcna. [loHatue o0 uppanOHaIBLHOM YHUCIE.
' JlecaTHuHbIe TPUOJINKEHUST UPPALMOHATIBHBIX YHCEI
CpoiicTBa apupMeTHYecKHMX KBAJApPATHBIX KOPHEH M HX MpHMEHEHHE K
1.2 peoOpa3oBaHUIO YHCIIOBBIX BBIpA)KEHU I u BBIUHCIICHUSM.
JleicTBUTENbHBIE YUCTA




1.3 CreneHb ¢ 1enbIM MokaszaTesieM u €€ cBoiicTBa. CTaHIapTHas 3alKiCh YUCia
2 Anrebpanyeckue BoIpaKEHUS

21 KBagpaTHblii  TpEXuiieH, pa3ioKEeHHEe KBaJIpaTHOro TpEXwieHa Ha
' MHOXKHUTEITN

2.2 Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO aJireOpanveckon Jpoou

2.3 CrnoxeHue, BBIYUTAaHHE, YMHOXKECHHE, JIETICHUE alnreOpandeckux Ipooei

2.4 PanrionansHbIE BBIp@KEHUS U UX TIPE0Opa3oBaHUE
3 VYpaBHEHUS U HEPAaBEHCTBA

a1 KBagpatHoe ypaBHeHue, (opMyna KOpHEH KBaJpaTHOIO YpaBHEHMS.
' Teopema Buera

3.2 Pemenne ypaBHeHuM, CBOAAIMXCS K JIMHEWHBIM U KBaJAPATHBIM

3.3 [Ipocreiimme ApoOHO-paMOHATIBHBIC YPAaBHEHHS

I'paduueckas nuHTEpHIpETAIUS YPABHEHUH C ABYMS TIEPEMEHHBIMU U CUCTEM
3.4 JMHEWHBIX YpaBHEHUH C IByMs nepeMeHHbIMU. [Iprumepsl pemenus cucrem
HEJIMHEHHBIX YpaBHEHUH C IBYMs IEpPEMEHHBIMU

3.5 Perienune TeKCTOBBIX 3a/1au aJireOpanyeckuM crocoOom

3.6 YucaoBble HEPABEHCTBA U MX CBOWCTBA

3.7 HepaBeHcTBO ¢ 01HOM NTEpeMEHHON

3.8 PaBHOCMIIBHOCTH HEPABEHCTB

3.9 JInneliHbIe HEPABEHCTBA C OJJHON IIEPEMEHHOU

3.10 CucreMbl TUHEMHBIX HEPABEHCTB C OJIHOM MepeMEHHON
4 OyHKIIUA

41 [lonstne @ynkuun. OOIaCTh ONpeAesaeHUs] W MHOXECTBO 3HAYCHHM
' ¢ynkuuu. CrocoOsl 3ajaHus QyHKIUN

4.2 I'padux ¢pynkuuu. UreHre cBOMCTB GyHKINHU MO €€ rpaduKy

4.3 [Tpumeps! rpadukoB GyHKINH, OTPAXKAIOUINX PEATbHbIE TPOLECCHI

4 @DyHKIIUN, OINUCHIBAIOUIME TNPSMYI0 U OOpaTHYIO MPONOPIHOHAIbHBIE
' 3aBUCHUMOCTH, UX TpapuKu

4.5 Oyukmu y =Xx2, y = X?

4.6 Oynkiun y = X, y = |x|

4.7 I'paduueckoe penieHre ypaBHEHUN U CUCTEM ypaBHEHUN

9 KIIACC




Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

1 Yucna v BIYMCICHUS
11 PannonanbHple uyucia, MppalMOHAIbHBIE YHMCIA, KOHEYHblE U OECKOHEUYHbIE
' JECATUYHBIC POOH
MHOXKECTBO ~ JNCHUCTBUTEIBHBIX  YHCEN, JEHCTBUTEIBHBIE 4YHUCIA KAk
19 OecKkOHEeuHble JecsATHYHble ApoOH. B3auMMHO OAHO3HAUYHOE COOTBETCTBUE
' MEXKJy MHOYKECTBOM JEHCTBUTEIBHBIX YUCEI W KOOPJAMHATHOM MPSMOM.
CpaBHeHUE 1EMCTBUTENBHBIX YUCEI
1.3 Apudmernueckue 1eHCTBUS ¢ AEHCTBUTEIbHBIMU YU CIAMU
W3mepenusi, mpuoOIMKeHHs, OIICHKH. Pa3Mepbl 00bEKTOB OKPYKAIOIIIET0 MUPA,
w JUINTEJIBHOCTh TPOLIECCOB B OKpy»KatomeM mupe. [IpubmmxénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTH Npubamxenus. Okpyriaenue uucen. [Ipukuaka u oueHka
pE3yJIbTaTOB BBIYMCIICHUI
2 VYpaBHEHUSI U HEPABEHCTBA
2.1 VYpaBHEHUs ¢ OAHON TEpEMEHHON
2.2 JInneitHoe ypaBHeHue. Pemenue ypaBHEHUH, CBOAAIIUXCS K TUHEUHBIM
2.3 KBanpaTtHoe ypaBHeHue. PemieHne ypaBHEHHH, CBOAAIIMXCS K KBaJpaTHBIM
24 buxBanpatHoe ypaBHeHue. IIpuMepsl pemieHus ypaBHEHUH TpPETbe U
' YETBEPTOU CTEIEHEH Pa3IOKECHUEM Ha MHOKUTEIIN
2.5 Pemenue 1poOHO-paliMOHAIBHBIX YpaBHEHHH
2.6 CucreMsl ypaBHEHUH
2.7 YpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €TI0 Tpaguk
2.8 Pemenne cucrem ByX JTUHENHBIX YPABHEHUN C ABYMs IEPEMEHHBIMU
29 Pemenne crucreM ByX ypaBHEHMH, OJJHO M3 KOTOPBIX JUHEHHOE, a IPyroe —
' BTOPOM CTEIEHU
2.10 ['paduueckas MHTEpIIPETALMs CUCTEMbI YPaBHEHHH ¢ ABYMsI IEpeMEHHBIMU
211 Permenue TekCcTOBBIX 33a4 alredpandeckuM crocoOom
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenne TMHENHBIX HEPABEHCTB C OJIHOM MEpPEMEHHON
2.14 Pemenne cucreM JTMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHON
2.15 KBagpatHbpie HepaBeHCTBA




['padmyeckas uHTEpIpeTalvsi HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMS

2.16
[IEPEMEHHBIMU

3 OyHKIIUN

31 KBangpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. [lapaboma, KoopauHaTHI
' BEPILUHBI Tapadoibl, OCb CAMMETPUHU NapaboJIbI

3.2 I'paduxu pyrxiuit y=kx, y=kx+b u ux coiictBa

3.3 I'paduku Gyrkiuit y=K/X, y = X’ 1 ux cBOMCTBa

3.4 I'paduxu QyHKIMI , 1 UX CBOICTBA
4 YucioBble OCIE0BATENIBHOCTH

11 Onpenenenne U criocoObl 3aJaHUS YUCIOBBIX MOCIEI0BATEIBHOCTEH. 3a1anne
' MOCIIE0BATEIBHOCTH PEKYPPEHTHOM popmyoit u popMymoit N-To ujaeHa

49 Apudmernueckass mnporpeccus. Dopmynabl N-ro wieHa apuPMeTHUecKOn
' IIPOrPECCUU, CYMMBI IIEPBBIX N WIEHOB

43 I'eomerpuueckas mnporpeccuss. Popmynasl N-ro wWieHa TI'€OMETPUYECKOU
' MIPOrPECCUH, CYMMBbI IIEPBBIX N WICHOB

14 N300pakeHre WiIeHOB apu(PMETHYECKOM M TEOMETPHUYECKOW MpOorpeccuit
' TOYKaMU Ha KOOPAMHATHOMW IUIOCKOCTH. JINHENHBIN U DKCIIOHEHIIMAIIBHBINA pOCT

4.5 CIoXHbI€ IPOLIEHTHI




IPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0CBOEHHUS OCHOBHOI 00pa3oBaTe/ibHOI NPOrPaMMbl OCHOBHOT'O
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh IOHATHUAMH: MHOKECTBO, ITIOJMHOXKECTBO,
OIepalyy HaJ MHOXXECTBAMM;, YMEHUE OIEpUPOBATH IOHATHUAMMU:
rpad, CBs3HBIN rpad, IepeBo, MUK, TPUMEHITh UX HPU PEIICHUH
3ajjay; yYMEHUE UCIOJb30BaTh TIpaUuecKkoe IpesCTaBlICHHE
MHOXECTB JUIsl ONMCAHUs PEaJbHBIX IIPOLECCOB W SBICHUH, NpHU

peUICHUHU 3a4a4 U3 APYTUX y‘Ie6HHX npeaMETOB

YMeHue OIICPHUPOBATH NIOHATUAMU: OIPCACIICHHUC, aAKCUOMA, TCOPCMaA,
A0Ka3aTCjIbCTBO;, YMCHHC pacClio3HaBaTb MCTHUHHBIC W JIOKHBIC
BBICKA3bIBAHUA, IMPUBOJAUTL IIPHUMCPbBI MU KOHTPIPHUMCPLI, CTPOUTH

BBICKAa3bIBAHUA U OTPpUILIAHUA BBICKQ3bIBaHUH

VYMeHue onepupoBaTh MOHATHAMH: HaTYpaJlbHOE YMCIIO, IIPOCTOE U
COCTaBHOE 4YHUCIO, JEIMMOCTh HaTypaJIbHBIX YHCEN, IPU3HAKU
JETUMOCTH, 1eJI0e YHUCII0, MOAYJb YUCIa, OOBIKHOBEHHAs JIpo0b U
JecsiTUUHas ApoOb, CTAaHJAPTHBIN BUJI YKCIIA, PallMOHAIILHOE YHCIIO,
UppalMOHAIBHOE YHCIIO, apU(PMETHUYEeCKUH KBaJpaTHBIM KOpEHbD;
YMEHHME BBINOJHATH JCHCTBUSL € UUCIAMM, CpaBHUBAaTh W
YIOPSAOYMBATh 4YMCIIA, NPEACTABJIATH YUCIA HA KOOPAMHATHOU
HpsIMON, OKPYIJIATH YHUCIA; YMEHHUE JeNlaTh MPUKUIKY U OLEHKY

pe3yibTaTra BBIUMCIICHU N

YMeHue onepupoBarh MOHATHUSAMU: CTEIEHBb C LIEJIBIM OKa3aTeIeM,
apuMeTUUECKHUI KBaIpaTHBIN KOPEHb, MHOTOUJICH, alredpandecKas
Ipo0b, TOXIIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHON CTEIECHH
OOJbIIIe €AMHUIBI, YMEHHE BBITIOJHATH PAcU€Thl MO (QopMyIam,
npeoOpa3oBaHus 1ENbIX, JPOOHO-PAIMOHANBHBIX BBIPAXKEHUN WU
BBIPAXKEHHUI C KOPHAMH, PA3JIOKEHHE MHOTOWICHA HA MHOXKUTEIIH, B
TOM YHCIE C HUCHOIb30BaHWEM (OPMYIT Pa3HOCTH KBAAPaTOB H

KBaJlpaTa CyMMbI U pa3HOCTH




YMeHue onepupoBaTh NOHATHAMU: YACIOBOE PABEHCTBO, YPABHEHHE
C OJHOW IEPEMEHHOM, YHUCIOBOEC HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE PEIlaTh JUHEHHbIE U KBAJPATHHIC YPABHEHUS,
JIPOOHO-PAIMOHAIBHEIE YPaBHEHUSI C OJTHON NEPEMEHHOM, CHCTEMBI
JBYX JTMHEHHBIX YPAaBHCHUH, INHEHHBIC HEPABCHCTBA U UX CUCTEMBI,
KBaJpaTHbIE ¥ JApPOOHO-pAallMOHANbHBIE HEPABEHCTBA C OJHOM
IIEPEMEHHOM, B TOM YHUCJIE IPU PELICHUH 3a1a4 U3 JPYTUX [IPEAMETOB
U MPaKTUYECKUX 3aJad; YMEHHUE MHCIIOJIb30BaTh KOOPAUHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IUIOCKOCTb JJISl MU300pakeHUs peleHHi

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHne onepupoBarh MOHATHAMU: QYHKIHS, TpaduK QyHKIHH, HYIH
(GYHKIMM,  TPOMEXKYTKH  3HAKOIOCTOSHCTBA,  MPOMEXYTKH
BO3pacTaHMs, yOBIBaHUS, HAWOOJbIIEE W HAWMEHbIIEEC 3HAYCHHS
byHKIHIH; YMEHHE  ONEpUPOBATH  IOHATHUSIMH: npsmast
POTIOPIMOHATILHOCTD, JINHEHHAsT PYHKIUS, KBaApaTHIHAs (QyHKIHS,
oOpaTHasi MPONOPUUOHAIBHOCTh, Napaboia, rumepOoia; yMeHHe
ctpouth rpaduku  (GYHKOWH, WUCHONB30BaTh Trpadukd IS
OIpeieIeHUs] CBOMCTB IPOLIECCOB U 3aBHCUMOCTEH, A peLIeHUs
3a7ad U3 JPYrux y4eOHBIX MPEIMETOB U PEaTbHON JKU3HU; yMEHHE

BBIpaXaTb (I)OpMy.]'IaMI/I 3aBUCUMOCTU MCIKAY BCIMYNHAMU

YMeHue  onepupoBaTb  NOHSTHUSAMM: IIOCJIEI0BATENBHOCTD,
apugmernueckas U TEOMETpUYECKass IPOrpecCUd; yMEHHE
UCIIOJIb30BaTh CBOICTBA MOCJIEN0BATEIbHOCTEH, (DOPMYIIBI CYMMBI U
o0IIero wieHa Mpy PeLIeHUH 3a1ad, B TOM YUCIE 3aJad U3 JPyrux

y‘Ie6HLIX MNpeaAMETOB U peaanoﬁ KHU3HU

YMeHne pemarh 3aa4u pa3HbIX THUIIOB (B TOM YHCIIEC Ha MPOIEHTHI,
IO W 4YacTd, NBIDKEHUE, paboTy, IEeHY TOBapOB U CTOMMOCTH
MMOKYTIOK ¥ YCJIYT, HAJIOTH, 3a7[a41 U3 00JIaCTH YIIPaBICHUS JIMUHBIMU
U ceMeWHbIMH (UHAHCAMH), YMEHHE COCTaBISTh BBIPAKEHUS,
yYpaBHEHUs, HEPAaBEHCTBA M CHCTEMBI [0 YCIOBHUIO 3a/1ayH,
MCCJIEIOBATh MOyUYEHHOE PEIIEHUE U OLIEHUBATh MPABIONOA00HOCTh

MOJIyYEHHBIX Pe3y/IbTaTOB
YMeHne onepupoBath MOHATUAMU: PUTYpa, TOUKA, OTPE3OK, MpsAMas,
ayd, JIOMaHas, yrou, MHOT'OYTOJIbHHUK, TPEYTrOJIbHUK,

paBHOOEAPECHHBIN u PaBHOCTOPOHHHMIA TPEYTrOJbHUKH,




NPSIMOYTOJIbHBIN TPEYrolbHUK, MeIuaHa, OMCCeKTpHuca M BbICOTA
TPEYrojibHUKA,  YETHIPEXYrOJbHHUK,  Mapajuiejiorpamm,  pomo,
OpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C NPOCTPAHCTBEHHBIMH (HUTypamH;
YMEHHE peliaTh 3a/Ja4d, B TOM YUCIIE€ U3 MOBCETHEBHOM JKU3HH, Ha
HaXO0X/I€HNE F€OMETPUUECKUX BEJIUUYHUH C IPUMEHEHUEM U3YyUYEHHBIX

cBoMcTB (huryp u pakToB
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VMeHHe ONepHpoBaTh MOHATHSIMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapalIeIbHOCTh U MEPICHIUKYIISIPHOCTD MPSMBIX,
YroJ MEXIy NPsIMbIMH, HEPICHIUKYISP, HAKIOHHAS, MPOCKLUS,
nogodue  ¢uryp, TOAOOHBIE  TPEYrOJbHUKH,  CHUMMETPHS
OTHOCHUTEIIPHO TOYKH U TPSIMOW; YMEHHE paclo3HAaBaTh PaBEHCTBO,
CUMMETpHIO W momobue  ¢Guryp,  HapauielbHOCTh U

NEPHNCHAUKYIIAPHOCTD IIPAMBIX B OKPY’KarOIEeM MHUPE
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YMeHue onepupoBaTh MNOHATHAMM: JUJIMHA, PACCTOSHUE, Yol
(BeMMYMHA yIJia, CHHYC U KOCHHYC yIJla TPEyroJIbHHKa), IIOIIAb;
YMEHHUE OLICHUBATh Pa3Mepbl IPEIMETOB U 00BEKTOB B OKPYKAIOLIEM
MHUpE; YMEHHE MPUMEHATh (OPMYNIbI NEepUMeTpa U IUIOUIaau
MHOT'OYTOJIbHUKOB, JUIMHBI OKPYKHOCTH M IUIOIIAAM Kpyra, oobema
IPSIMOYTOJIBHOTO MapajliesenuIena; yMEHHEe MPUMEHITh MPU3HAKU
paBEHCTBAa TPEYTOJBHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopeMy Iludaropa, TpUTrOHOMETPUYECKHUE COOTHOLICHUS JUIS

BBIYMCJICHUA OJINH, paCCTOHHHﬁ, i (ONENEY
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YMeHue wu300paxarb IJIOCKHE QUIypsl M HMX KOMOHMHAIUH,
IIPOCTPAHCTBEHHbIE (UTYPHl OT PYKH, C IHOMOUIBIO UYEPTEKHBIX
WHCTPYMEHTOB M 3JIEKTPOHHBIX CpPEJICTB IO TEKCTOBOMY HIIU

CUMBOJIbHOMY OIIMCAHUTO
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YMeHue ONepupoBaTh TMOHATUAMHU: MNPAMOYroJibHad CHCTCMaA
KOOpJWHAT, KOOpJAWHATBI TOYKH, BCKTOpP, CyYMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpPAa HaA YHCIO, CKaJIAPHOC TMIPOU3BCACHUC
BCKTOPOB, YMCHHUC HCIIOJIB30BaThb BCKTOPbBI W KOOPJAWHATHI JJId
MNPEACTABJIICHUA JAHHBIX W PCIICHHUA 3aJla4, B TOM YHCJIC U3 APYTHUX

y4eOHBIX IPEIMETOB U PEATbHOM KUZHU
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YMeHne onepupoBaTh TMOHSATHSMHU: CTOJIOMKOBBIE M KpPYrOBBIE

qUarpaMMbl, TaOJMMIBI, CcpeaHee apudMeTHUecKoe, MeAHaHa,
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16

HauOoJbIlIee U HAaMMEHBIIIEe 3HAYCHMsI, pa3Max YHCIOBOrO Habopa;
YMEHUE W3BJIEKAaTh, HMHTEPIPETUPOBATH H  IMPEoOpPa3OBHIBATH
UHPOPMAIIHIO, TIPEJCTABICHHYI0 B Ta0JIMIaX W Ha Judarpammax,
OTPAXKAIOIIYIO CBOMCTBA U XapaKTEPUCTUKH PEATbHBIX MPOIECCOB U
SIBJICHHI; YMEHHE pACIO3HABaTh W3MCHUYUBBIC BEIWYMHBI B

OKPYXaIOIIeM MHpPE

YMeHue oneprupoBaTh MOHATUSMHU: CIyYalHBIM OMNBIT (CIydaiHbIN
AKCIIEPUMEHT), JJIEMEHTApPHOE COOBITHE (dJIEMEHTAPHBIA HCXO.)
CIIy4aifHOTO OINBITA, CIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HAXOAUTh BEPOSITHOCTH CIIy4alHBIX COOBITHI B OMbBITaxX ¢
PaBHOBO3MOYXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pellaTh
3aJjaud METOJOM OPraHW30BAaHHOTO mepedopa U ¢ UCHOJIb30BaHUEM
IIpaBWJIa YMHOXKEHHUS; YMEHUE OLIEHUBATh BEPOSITHOCTH pPEalIbHbIX
COOBITHI U SBIIEHUI, IOHUMATh POJIb IPAKTHUYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpY)KAalolleM MHpPE U B IKU3HU,
3HAKOMCTBO C TIOHATHEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YKHCEN U €TO POJIBIO B MAaCCOBBIX SABJICHUAX

YMeHue BbIOMpaTh MOAXOASIINNA W3YYEHHBI METOJN JUIsl pelICHUS
3a/1a4y, IIPUBOJUTH IIPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJIE U KU3HH, PACIIO3HABATH IPOSBICHUE 3aKOHOB MATEMATHKHU
B HCKYCCTBE, OIIMCBIBATH OTHAECIBHBIC BBIJAIOLINECS DPE3YJIBTATHI,
MIOJIy4EHHBIE B XOJ€ Pa3BUTHS MATEMATHKU KaK HayKH, IPUBOIUTH
IpUMEPBl  MAaTEeMaTUYECKUX  OTKPBITMM W HX aBTOPOB B

OTEYECTBEHHOW U BCEMUPHON NCTOPHUH




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D
11O MATEMATHUKE

Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA

1 Yucna v BBIYUCIICHUS

11 HarypanbHble u nensie yncina. [Ipu3Haku JenMMoCTH HEIbIX YUCE

1o OOBIKHOBEHHbIE M JECATUYHBIE  JpOOM, TPOLEHTHI, OECKOHEYHbIE
' MEPHOINIECKHIE TPOOH

13 Panmonaneupie uncia. Apudmernyeckue omnepanuud ¢ paroHaIbHBIMU
' quciIaMu

14 JeiictButenpupie yncia. ApudMeTHUYEeCKHe OMNepaluu C IeHCTBUTENbHBIMU
' qrcIaMu

Le [TpuOnkEHHBIE BBIYMCICHUS, MpaBUIa OKPYIJIEHUS, MPUKHUIKA U OLIEHKa
' pe3ynbTaTa BEIYUCICHUN
2 Anrebpanyeckue BbIpaXKeHUs

2.1 bykBeHHbIE BbIpa)K€HHUS (BBIPAXKEHUS C IEPEMEHHBIMH )

29 Crenenp ¢ nenslM mnokasareneM. CTeNneHb C palMOHAIBHBIM IOKA3aTEJIEM.
' CBoiicTBa CTENEHH

2.3 MHorouseHsl

2.4 AnrebGpanueckas ApoOb

”5 ApudpmeTnueckuii  KOpeHb  HaTypalbHOM  cremeHu.  JlelicTBus ¢
' apu(pMeTHYECKUMU KOPHSIMH HaTypalbHON CTENEHH
3 YpaBHEHUS U HEPAaBEHCTBA

31 Llensie u apoOHO-panMoHaNbHBIE ypaBHEHHs. CHCTEMBI UM COBOKYIHOCTHU
' ypaBHEHUN

39 Llenbie u npoOHO-panOHAIbHEIE HepaBeHCTBA. CHUCTEMBI M COBOKYIHOCTHU
' HEPABEHCTB

3.3 Pemrenue TekcToBBIX 33124
4 YucnoBble OCIE10BATEIBHOCTH

4.1 ITocnenoBaTENBHOCTH, CIIOCOOBI 3aJaHMs II0CIIEN0BATEIHLHOCTEN




Apudmernueckass u reomerpuueckas rmnporpeccun. Dopmyna  CIOKHBIX

4.2
IPOLIEHTOB
5 OyHKIMU
OyHKIUsA, crnocodbl 3amanus  GyHKuMH. ['paduk  GyHknuu. OO6nacTh
OTIpesieNIeHus] U MHOXKeCTBO 3HaueHul ¢pynkunu. Hymu gynkmun. [IpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKUIMH. MakCUMyMBbl U
MUHMUMYMb! ¢QyHKuMU. HaunOosbliee n HauMeHbllee 3HadeHHE (YHKLIMU Ha
IIPOMEXKYTKE
6 KoopauHaTsl Ha IpAMOi U TIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBBI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GUTypsl 1 UX CBOICTBA
7.2 TpeyronbHUK
7.3 MHOTroyroiabHIUKH
7.4 OKpy’>KHOCTb U KpyT
7.5 W3mepeHune reoMeTpu4eckix BEINYUH
7.6 BekTopsl Ha MIIOCKOCTH
8 BeposTHOCTh 1 cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTopuka
8.4 MHoxecTBa
8.5 I'padur




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTemaruka. Anrebpa: 7-i kiacc: 6a30BbIi ypOBEeHb: yUeOHHK; 15-¢
u3ianue, nepepadborannoe, 7 kiaacc/ MaxkaperueB FO.H., Munaiok H.I'.,
Hemkos K.W. u ap.; nox penakuueit Tenakockoro C.A., AKIIMoHEpHOE
obmectBo «M3narenscTBO «IIpocBeienne»

* Maremartuka. Anrebpa: 8-i kiacc: 60a30BbIl ypOBEHB: yUeOHUK; 16-¢
u3aaHue, nepepadborannoe, 8 kiacc/ MaxkaperueB FO.H., Munaiok H.I'.,
HemkoB K.W. u np.; nox penakuueit TensakoBckoro C.A., AKIHOHEpHOE
obmectBo «M3aatenbcTBo «IIpocBemenue»

» Maremartuka. Anrebpa: 9-i kitacc: 6a30BbIi ypOBEHB: yUeOHHK; 15-¢
u3aaHue, nepepadborannoe, 9 kiacc/ Maxkaperue FO.H., Munatok H.I'.,
Hemkos K.W. u np.; nox penakuuen TemsakoBckoro C.A., AKIHOHEpHOE

obmectBo «M3narensctBo «IIpocBeiiennes
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