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INOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIAETCS OJHUM W3 OIOPHBIX KYPCOB OCHOBHOTO OOIIETO
oOpa30BaHMsl: OHAa 00ECTIEYNBAET U3YUYEHUE JPYTUX JUCLUILINH, KAaK €CTECTBEHHO-
HAay4yHOro, TaK M TyMaHUTApHOIO LHUKIOB, €€ OCBOEGHHUE HEOOXOAUMO s
IPOAODKEHUs 00pa30BaHUs U B ITOBCEIHEBHOM KU3HU. PazButue y oOyuaronmxcs
HAYYHBIX TPEACTABICHUNH O TMPOUCXOKACHUU U CYIIHOCTH anreOpanuecKux
abcTpakimii, cnoco0e OTPaKEHHUsI MaTEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B NPUPOAE U OOILECTBE, POJM MAaTEMaTHUYECKOIO MOJEJIMPOBAHHUS B HAYYHOM
NO3HAaHUM U B MIPAKTHKE CIIOCOOCTBYET (POPMHPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIUMBIX JJIsl aJalTallid B COBPEMEHHOM ITU(POBOM
oOmecTtBe. M3yuenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHUS HaOII0JaTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOU JCHCTBHSI M BBIBOBI,
dbopMynpoBath yTBepKAeHUsI. OCBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTUYECKOTO MBIIUJICHUSI OOYYaroOMIMXCsA: OHM HWCIOJB3YIOT JACIyKTUBHBIE U
WHAYKTUBHBIE PAaCCyXJeHUs, 0000IIeHIEe W KOHKPETU3AINIO0, a0CTparupoBaHue u
aHasiornto.  OOydeHue  anrebpe  mpeAnojaraeT  3HAYUTENbHBIT  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIBHOCTH  OOYYaroIMXCs, II03TOMY CaMOCTOSITENIbHOE
peleHue 3aa4 ABJSETCs peann3alei JesiTeIbHOCTHOIO IPUHLIKIIA 00yUEHusl.

B cTpykType nporpamMmmsl yaeOHOTO Kypca «Anredpay A OCHOBHOTO O0IIETo
00pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEPXKATeIbHO-METOANYECKHUE JINHUU:
«Yucna ¥ BBIYUCIEHUSA», «AJreOpavdeckue BBIPAXKEHUsSD), «YpaBHEHUS W
HepaBeHCTBa», «DyHkiun». Kaxgas U3 3TUX colep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBACTCs Ha MPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOICHCTBYS C
IpYyTMMH €r0 JHHUSAMH. B Xome wu3ydeHus ydeOHOro Kypca OOydarommmcs
MPUXOJUTCS JOTHYECKH PACCYXKAAaTh, UCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy Yy4eOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEICTaBICHHbIE BO BCEX OCHOBHBIX pasjeiax
MaTeMaTHYECKOro o0pa3oBaHUs U CIOCOOCTBYIOIIUE OBJAJCHUIO 00yYarOIIMMUCS
OCHOB  YHUBEPCAIBHOTO  MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYpHOM OCOOEHHOCTBIO Yy4eOHOTro Kypca «AunreOpa» SBISIETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMM «Yucia M BBIYMCICHUS» CIYKUT OCHOBOM JJIst
JABHEUIIIETO M3YUYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYYaIOUIHXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJTOpPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOANMBIX JJIsi IOBCEAHEBHOM
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 0OIIEro oopa3oBaHus
CBSI3aHO C PALMOHAIBHBIMM M HPPALMOHAIBHBIMHM YHCIaMH, (HOpMHpPOBAHUEM



MPEACTABICHUN O JEHCTBUTEIHLHOM YUCIIE. 3aBEPIICHUE OCBOCHUS YMCIOBOUM JTMHUU
OTHECEHO K CpeHEMY 00111eMy 00pa30BaHMUIO.

Coneprxanue AByX anreOpandecKux JUHUN — « ANTeOpandecKre BhIPaKCHHD)
U «YpaBHEHUSI U HEPABEHCTBa» CHOCOOCTBYET (POPMUPOBAHUIO Y OOYyYarOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX PEIMETOB U TPAKTUKO-OPUEHTHPOBAHHBIX 3a71a4. Ha ypoBHE OCHOBHOTO
o0miero obpazoBaHusi y4eOHBIN MaTepHall TPYNIUPYETCS BOKPYT pallMOHATIBHBIX
BbIpaKEeHMA. AnreOpa JEMOHCTPUPYET 3HAYECHHWE MATEMAaTUKHU KakK s3bIKa JUJIst
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJEH, OIMCAHUS IMPOLUECCOB U  SABJICHUU
peansHOro Mupa. B 3amaun o0ydeHus anreOpe BXOAAT TaKKe NallbHENIee pa3BUTHE
JITOPUTMHUYECKOTO MBINIJICHHSI, HEOOXOIMMOTO0, B YACTHOCTH, JIJIsl OCBOCHUS Kypca
MHQOpPMATUKHA, M  OBJIAJCHUE HABbIKAMU  JIEIAYKTUBHBIX  PACCYKJICHUU.
[TpeoOpa3oBanue CHUMBOJBHBIX (POPM CHOCOOCTBYET pa3BUTHIO BOOOpa)KEHUS,
CHOCOOHOCTEN K MaTeMaTHYECKOMY TBOPYECTBY.

Copepxanre pyHKIMOHAIBHO-TPAPUYECKON JTMHUH HALEIEHO Ha MOJIyYeHHUE
OoOy4JaronMMHCs 3HAaHUN O (PYHKUMSIX KaK BaKHEHMIIEH MaTeMaTUYECKON MOJENH
JUTSL ONMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX IPOLIECCOB U ABJICHHUI B IPUPOE U
obmiectse. M3yueHue Mmatepuasna cnocoOCTBYET Pa3BUTHIO Y O0YUAIOLIUXCS YMEHUS
WCIIOJIb30BaTh PA3JIMYHBIE BBIPA3UTEIBHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaJ B (OpMUpOBaHHE
MPEICTABICHUI O POJIM MaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMYy mlaHy B 7-9 Kkjaccax u3ydaercs YydeOHBIH Kypc
«AnreOpa», KOTOPbIA BKIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COAECpKaHUS:
«Yucnma u BBIUKCICHUN», «ANTEOpandecKue BBIPAKEHUSN», «YPaBHCHUS W
HEPABEHCTBA», « DyHKIUW.

Ha uzydenue yueOHoro kypca « Anredpa» orsoautcs 306 yacos: B 7 Kjiacce —
102 gaca (3 yaca B Henento), B 8 kiacce — 102 yaca (3 gaca B Hezienio), B 9 kmacce
— 102 gaca (3 yaca B Hegento).



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Yucaa v BBIYMCICHUSA

Jpo6u OOBIKHOBEHHBIE M JECSITHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k apyroi. IloHATHe palMOHANBHOTO YHCIA, 3aluch, CpPaBHEHUE,
YHOOPSAIOYMBAHUE  pAlMOHANBHBIX uuceld. Apudmernyeckue JEHUCTBUS €
palOHAIBHBIMUA YKCIIaMU. Pelenne 3ampad U3 pealbHOW NPAKTUKW HA 4acTH, HA
JpoOu.

CreneHb C HaTypaJibHBIM IIOKa3aTeJeM: OIpe/esieHrne, MpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpEIEIeHUs], 3aIUCh 0oNbIIMX yucen. [IpouenTsl, 3anuch
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33/la4d Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaJIbHON ITPAKTUKH.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, pPA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YHUCE.

PeanpHble  3aBUCMMOCTH, B TOM 4HClIe TpsiMas ©W  oOparHas
IIPONIOPLIHOHAIBHOCTH.

AuredpanvyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKEHUSA C IIEPEMEHHOMU. JlommycTUMBIE
3Ha4YeHHUs nepemMeHHbIX. [IpeacraBienre 3aBUCUMOCTY MEXY BEJIMYMHAMU B BUJIE
dbopmynbl. Beraucienus mo dopmyrnam. [IpeodpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOXX/IECTBEHHO paBHbIE BBIP@KEHMS, MpaBWIa MpPeoOpa3oBaHUs CyMM U
MIPOU3BEJECHUH, MPABUIIA PACKPBITHS CKOOOK U MPUBEAEHUS MOJAO0HBIX ClaraeMbix.

CBoiICTBa CTENEHU C HATYPAIbHBIM MOKA3aTEJIEM.

OnHouwieHsl U MHOTOWIEHBI. CteneHb MHOTOwWIeHa. CloXKeHue, BHIYMTAHHUE,
YMHOXEHHE MHOTOYJIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaApPaT CyMMBI
Y KBaApar pazHocTh. Popmyiia pa3HOCTH KBaApaToB. Pa3iioxkeHrne MHOIO4JIEHOB Ha
MHOHUTEJIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpPeHb YpaBHEHHWsI, MpaBUiia NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPAaBHEHHU.

JluHenHOe ypaBHEHHE C OIHOW MEPEMEHHOM, YHUCIIO KOPHEH JIMHEHHOIO
ypaBHEHHUS, pelICHUE JIMHEHHBIX YpaBHEHUN. COCTaBIICHHE YPABHEHU 10 YCIOBUIO
3aga4u. Pelenre TeKCTOBBIX 3a/1a4 € OMOILBIO YPaBHEHUM.

JluneitHoe ypaBHEHUE C IBYMsI IEpEMEHHBIMU U ero rpaduk. Cuctema IByx
JVMHEMHBIX ypPaBHEHUW C JBYMs II€peMEHHbIMU. PerieHue cucrem ypaBHEHUU
Croco0oM noACcTaHOBKU. [IpumMepsbl perieHus TEKCTOBBIX 337a4 C TOMOIIBI0 CUCTEM
YPaBHEHUM.

DOyHKIUU



Koopaunara Touku Ha npssmMou. UnciioBble NpOMEXKYyTKU. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[TpsimoyronbHas cucrema koopauHat, ocu OX u Oy. Alcimucca U opAuHaTa
TOUYKH Ha KOOPJIMHATHOM II0CKOCTH. [Ipumepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenue rpadukoB peanbHbIX 3aBucuMocTeil. [lonarue pynkuunu. I'paduk pyHKIMM.
CroiictBa Qynkuuii. Jluneitnas ¢ynkuus, e€ rpapuk. ['padux pyskmum y = |X|.
['paduyeckoe pelieHue JIMHEHHBIX YPAaBHEHUI U CUCTEM JIMHEHHBIX YpaBHEHHIA.

8 KVIACC

Yuciaa v BIYMCICHUA

KBagparHeiii kopeHb u3 uwucia. [loHsiTue 00 uUppalMOHAIBHOM YHCITE.
Jecatruunbie TpUOIMKEHUST UPPALIMOHATBHBIX uKcen. CBoMCTBAa apuMETHIECKUX
KBaJ[paTHBIX KOPHEN U UX MPUMEHEHHUE K MPEe0OPa30BaHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUHCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

Crenensb ¢ 1enpIM NIOKa3aTenaeM U e€ cpoiicTBa. CTanaapTHas 3aMUCh YUCIa.

AnreOpanyeckre BhIpaKeHUSAJTreOpanyeckne BbIpaKeHusl

KBagpaTHbIil TpEXWIECH, PA3JIOAKEHUE KBAIPATHOTO TPEXUIIEHA HA MHOKHUTEH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JIpoOwu.
CnoxeHue, BbIYUTAHUE, YMHOXEHHE, JEJICHHUE alreOpandeckux ApoOei.
PannonanbHble BBIpaXXEHUS U UX ITpeoOpa3oBaHue.

VYpaBHEHUs U HEPaBEHCTBAY pABHEHUSI U HEPABEHCTBA

KBaapatHoe ypaBHeHue, (hopMysia KOpHEH KBaApaTHOTO ypaBHeHUs. Teopema
Buera. PemeHue ypaBHEHUN, CBOIAIIMXCS K JIMHEMHBIM W KBaJIpPaTHBIM.
[Ipocreiinme qpoOHO-paIMOHAIBHBIC YPABHEHHUS.

['padrueckas maTEpHpeTanys ypaBHEHUN C BYMS MEPEMEHHBIMU U CUCTEM
JMHEWHBIX YPAaBHEHHWW C JBYMS IIepeMEHHbIMMU. l[Ipumepnl pemeHust cucrem
HEJIMHEUHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au aNreOpandeckuM CIocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO C OIHOW MEPEMEHHOM.
PaBHOCHMIIBHOCTH HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJAHOM IEPEMEHHOM.
CucTteMbl JINHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

OyHKIMNPYHKIMH

[Tonsitue pynxuuu. OOIaCTh OMpEAEIICHHUS] U MHOKECTBO 3HaYEHUN (PYHKIIUU.
CrnocoObl 3a1anus QPyHKIUI.

I'padpux ¢ynkumunu. Yrenune coiicTB ¢yHKuuu no e€ rpaduxy. IIpumeps
rpadukoB (GyHKIHMA, OTPaXKAIOIIKUX pPeabHbIE MPOIECCHI.



OyHKIMK, ONMHUCHIBAIOINNE TMPSMYI0 M OOpaTHYIO MPONOPIMOHATHHBIE
3aBHCHMOCTH, HX rpaduxu. OyHkumn Y = X2, y = X3, y = VX, y=|x|. [padudeckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUM.

9 KJTIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4ncna, UppallMOHAIBHBIC YHCIIA, KOHEYHBIE U OCECKOHEUHBIC
JeCATUYHBIE APpoOu. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
KaKk OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCEN U KOOPAUHATHOM MTPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apudMeTHYecKue JeHUCTBUSA C
JEUCTBUTEIBLHBIMUA YU CIIAMH.

Pasmeppl OOBEKTOB OKpYXKAIOLIETO MHpA, AJIUTEIBHOCTh IPOIECCOB B
OKpPY’KaroIeM MHUpE.

[TpubnnkE€HHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpyTieHe
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYUCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. Penienne ypaBHEHUN, CBOJSIMXCS K JUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHHN, CBOASIIMXCS K KBaJApPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW U YETBEPTOU
CTETICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3ajiady
aNredpandeckuM METOJIOM.

VYpaBHeHUE ¢ AByMsl NIEPEMEHHBIMU M €ro rpaduk. PemieHue cuctem AByX
JIMHEWHBIX YPABHEHUM C IBYyMS NIEPEMEHHBIMU. PellieHne CUCTEM JBYX YpaBHEHUN,
OJIHO U3 KOTOPHIX JHMHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
VHTEPIPETALNS CUCTEMBI YPABHEHUH C JIByMsI [IEPEMEHHBIMU.

Pemennie TekCTOBBIX 3aj1a4 alredpanyeckuM crocoooMm.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

PemieHre JMHENHBIX HEPABEHCTB C OJHOM mIepeMeHHOoU. PemieHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW TIiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMHU.

OyHKIMNPYHKIMH

KBagparnunas ¢ynkuus, e€ rpaduk u cBoictBa. [lapaboma, KOOpaAUHATHI
BEPUIMHBI apadoJIbl, 0Cb CUMMETPHUH MMAPAOOJIBI.

I'padukn byrkmit: y = kx, y = kx + b, y = k/x, y =x3,y =X, y = |X| , u ux
CBOWCTBA.



YucnoBble  MociienoBaTeIbHOCTUYMCIOBbIE  MOCJAEI0BATEIBHOCTH M
Nnporpeccuu

[loHATHE YMCIIOBOM TMOCIEAOBATEIBLHOCTU. 3a/laHUE TIOCJIEI0BATEIIBHOCTH
PEKyppEeHTHOH (popMmyioit u GopMyIoi N-To YiieHa.

Apudmernueckas U reoMmerpuyeckas mnporpeccur. @opMyibl N-ro YieHa
apu(pMETUIECKON U TeOMETPUUECKON MPOrpeccuit, CyMMbI IEPBBIX N UJICHOB.

N3o0paxkeHne uiaeHOB aprU(METHUYECKOH M TeOMETPHUYECKOM IPOTpPecCHid
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIN U 3KCIOHEHUHUAIBHBIN POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MpOrpamMMmbl y4yeOHOro Kypca
«Anredpa» XapaKkTEepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY M HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN TpaXKIaHUHA U PEATM3aLUU €TI0
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM IPUMEHEHHEM JIOCTH)KEHUI HAyKH, OCO3HAHHEM BaXHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyaoBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B pEIIEHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEeMaTHYECKOTO
oOpa3oBaHUs Ha TMPOTSHKEHUM BCEW KM3HM ISl YCHEIIHOM NpodeccHoHaIbHOM
JESITEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3cTeTHYEeCKOEe BOCITUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lay, PEUICHHWH, pacCyXIE€HUH, YMEHHUIO BHJETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4HbIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UelIOBEUYECKO
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKU U MAaTeMAaTHYECKOW KYyJbTypOW Kak CpeJICTBOM
NMO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIE0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuveckoe BocnuTanue, (GOopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarONoJyYns:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTH4YeCKUE 3HAHUSI B HMHTEpecax CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HHM  (3I0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HABBIKA peIIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOTI'O K€ MpaBa IPyroro 4ejioBeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHHE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYIKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIIKOB U OIIEHKH
UX BO3MOXXHBIX MOCIIEICTBUH JJIsl OKPYXKAIOIIEH Cpejibl, 0OCO3HAHUEM TII00aTIBLHOTO
XapakTepa dKOJIOTMYECKUX MPOoOJIeM U MyTe UX pelieHus;

8) ajanTanusa K U3MEHSAIIMMCS YCJOBHAM COLUMAJBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIHpOBaTh UJIEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U ABJICHUSX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAe(UIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPUHHMATH
CTPECCOBYIO CHTYAaIllMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pELICHUs] U JeUCTBUS, (GOPMYJIMPOBATH U OIEHUBATHh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE HeiiCTBUS

ba3oBble 1ornueckue aefcTBu:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATUN, OTHONIEHWHA MEXIY MOHITHAMH, (OPMYJIUPOBATH
OTpEJICICHUs]  TMOHSATUW, YCTAHABIMBATH CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, CIWHUYHBIC, YAaCTHBICE M OOIIue,
YCJIOBHBIE;



BBISIBIIATH ~ MAaTEMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeurss B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKIACHUSX,
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEH W IPOTUBOPEUHIA,
JIeNaTh BBIBOABI C HCIIONB30BAHUEM 3aKOHOB JIOTHKH, ICIYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHHUH, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;
pa30upaTh OKa3aTeIbCTBA MATEMATHUCCKUX YTBEPKIACHUHN (TPSMBIC B OT
MPOTUBHOTO), MPOBOANTH CAMOCTOSTEIBHO HECIOXKHBIC 0Ka3aTelIbCTBA
MaTeMaTHUeCKUX (PaKToB, BBICTpaWBaTh apPTyMEHTALMIO, TPUBOIUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelIeHus: y4eOHOM 3amauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pEIIEHUs, BBIOUpATh HamboJee MOAXOAAIIMN ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEAOBATEIbCKUNH MHCTPYMEHT MO3HAHUA,
(bopMynupoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTUBOpPEUYUE, MpoOIemMy,
CaMOCTOSITENIFHO yCTaHABIMBAaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH
TUMOTE3Y, ApTYMEHTHPOBAThH CBOIO MO3UIIMI0, MHEHHE;

IPOBOAUTH 10 CaMOCTOSITEIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIOE NCCIIEI0BAaHUE IO YCTAHOBIIEHUIO 0COOEHHOCTEN
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEKTYy COOOI;
CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 0OOOIIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
IPOBEAEHHOIO HAOIO/IEHUS, UCCIEIOBaHMs, OLEHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IPOIECCa, a TaKKEe BbIIBUIATH
MPEIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTaTOYHOCTh W H30BITOYHOCTh HH(OpPMAIUM, TaHHBIX,
HEOOXOUMBIX JJISl pEeLICHU 3a4a4u;

BBIOMpATh, AHAIM3UPOBATh, CHUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U POPM IIPEICTABICHUS,

BbIOMpaTh (opMy TMpeACTaBiICHUS HWHDOpMAUMU U HILTIOCTPUPOBATH
perraemMbie 3aa4yd  CXEMaMH, JuarpaMMaM#, WHOW TpapuKkod ©u Uux
KOMOMHAIIMSIMHU;

OLICHMBAaTh HAAEKHOCTh WH(OOPMAIMU MO KPUTEPUSIM, MPEATIOKEHHBIM
yUHUTENIEM UM CHOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:

BOCIIpPUHUMATD U (bOpMy.HI/IpOBaTB CYKICHUA B COOTBECTCTBUU C YCIIOBUAMU
H 0CJIsIMH O6IIIGHI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPA’KAaTh CBOKO TOYKY 3PCHUSA



B YCTHBIX M MHCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS MO XOAY PEIICHHUs
3aJa4l, KOMMEHTHUPOBATh MOTYyYEHHBINA PE3yJIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIPOCHI MO CYHIECTBY 00CYK/1a€MOM TEMBI,
po0JIeMBbl, pelaeMoi 3a/1auM, BbICKAa3bIBATh UJIEH, HAIEJICHHBIE HA TIOUCK
pELICHUs, COIOCTABIATh CBOM CYXIEHUS C CYXICHUSMHU JIpyTux
YYaCTHUKOB JHaliora, oOHApYXUBATh PA3IMYME M CXOJCTBO MO3MIIHMA, B
KOpPEKTHOM popme popMyTUpOBaTH pa3HOTIIACHS, CBOU BO3PAXKEHUS;
OPEJICTaBISATh  pe3ydbTaTbl  pElIeHMs  3aJayd,  JKCIIEpUMEHTAa,
UCCJIEJOBaHMSI, POEKTA, CAMOCTOSITENILHO BBIOMPATh (pOpMAT BBICTYIUICHHUS
C Y4€TOM 3aj1a4 Ipe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH;

MOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBa KOMAHIHOW U MHIUBUIYaTIbHOU
paboTHI TTPH PEIICHNN YUYEOHBIX MaTEMAaTUIECKUX 3a/1a4;

IPUHUMATD LEJIb COBMECTHON AESTENbHOCTH, TUIAHUPOBATh OPraHU3aLUI0
COBMECTHOI paboThl, pacupelessiTb BHABI pPadOT, JOroBapuUBaThCA,
00Cy>XaTh MPOLIECC U Pe3yabTaT pab0Thl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TpynmnoBbIX (opmax paborsl (0OcyxaeHus, OOMeH
MHEHHUSIMHU, MO3TOBBIE IITYPMBbI U APYTHE), BHIIOJIHATH CBOIO YaCTh paOOTHI
U KOOPJMHHUPOBATH CBOM JAEUCTBUS C JAPYTMMU YIEHAaMU KOMAaH/IBI,
OLICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMHA MPOMYKT MO KPUTEPHUSAM,
c(opMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIC YHUBEPCAJIbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIBHO COCTAaBJIATH IUIAH, AJITOPUTM PELICHUs 331a4u (MU €ro
4acTh), BbIOMpATh CIOCOO pEIIeHUs C Y4ETOM HMMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTHUPOBATH
BapUaAHTHI pEIIeHUH ¢ y4€TOM HOBOW MH(OpMaIuu.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3ysibTara
pellIeHUsI MaTEMAaTUYECKOH 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTh IPU PEIICHUH 3a/1a4H,
BHOCHTH KOPPEKTHUBHI B JICATCIHFHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB,
HaWJICHHBIX OMUOOK, BBIIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3yJIbTATA ICATEIBHOCTH MTOCTABICHHOMW LIEJIN U
YCIOBUSIM, OOBSCHATh MPUYUHBI JOCTHKEHUS WJIM HEAOCTHXKCHUS IIEIIH,
HAXOJIUTh OIMHUOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI



K xoHiy oOyuenus B 7 Kjacce OOyYarONIMICS TOJYYHUT CICTYIOIIHIE
MpPEAMETHBIE PE3YIbTATHI:

Yucsia v BbIYMCIEHUS

BoInonHTh, codyeTass YCTHbIE M MHCbMEHHBIE NMPUEMBI, apuMETHUECKHEe
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxoauTh 3Ha4YeHUs YHUCIOBBIX BBIPAXKECHUH, MPUMEHSITH pa3sHOOOpa3HbIC
CIIOCOOBI ¥ MPUEMBI BBIYUCIICHUS 3HAYCHHUH TPOOHBIX BBIPAKEHUMN, COIACPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauth OoT ofHOM (OPMBI 3aMKMCH YUCEN K JPYyroil (mpeoOpa3oBbIBATH
JECATUYHYIO TPOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECATUYHYIO, B YaCTHOCTHU
B OCCKOHEUYHYIO JICCSITHYHYIO IPOOB).

CpaBHUBATH U YIIOPSAIOUYMBATH PAllMOHAIILHBIC YUCIIA.

OKpyTIsATh YUCIA.

BBITIONHATS TPUKUIKY U OLEHKY pe3yjIbTaTa BBIYMCICHUM, OIEHKY 3HAYCHHI
YUCJIOBBIX BBIpAKCHHUU. BBIMONHATE ACHCTBUS CO CTENEHSMU C HATypajJbHBIMU
MOKa3aTeIsIMH.

[IpuMeHATh IPU3HAKU JIETUMOCTH, Pa3JIOKEHNE Ha MHOXKUTENIM HAaTypalbHbIX
quced.

Pemiatb mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBA3aHHBICE C OTHOIIEHUEM
BEJIMYMH, MPONOPIHHUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUS 3a7ad ¢ YYETOM OTPAaHUYCHHUH, CBS3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaEMbIX 0OBEKTOB.

AnredpanvyecKue BbIPaKEHUSA

Hcnonb30BaTh anredpandeckyro TEPMUHOJIIOTHIO U CHMBOJIUKY, TPUMEHSTh €€
B MPOIECCE OCBOCHUS YUeOHOT0 MaTepHaia.

HaxoauTte 3HaueHuss OYKBEHHBIX BBIpAXCHUW MPH 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BrImonHITh peobpa3oBaHus 1EJI0T0 BHIPAXKEHHS B MHOTOWICH TPUBEIACHUEM
MOAOOHBIX CJIaraeMbIX, PACKPhITUEM CKOOOK.

BrIMOMHAT yMHOXKEHHE OJIHOYJICHA HAa MHOTOWIEH M MHOTOWIeHa Ha
MHOTOYJICH, IPUMEHSTH (hOPMYJIbl KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCyHIecTBIATh Pa3I0KEHUE MHOTOWICHOB HA MHOMXHUTEIH C IOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIEr0 MHOXKHUTEJIS, TPYIIITUPOBKU CIaraeMbIX, TPUMEHEHUS
bhopMyJT COKpAIIEHHOTO YMHOXKECHHUSI.

[IpuMeHsTh MpeoOpa3oBaHUsl MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
13 MaTEMATHUKHU, CMEKHBIX IIPEAMETOB, U3 PEATbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEN C HATYPAIBHBIMHU IIOKA3aTEISIMHU LIS
peoOpa3oBaHUs BHIPAKCHHIA.

YpaBHeHUS U HEPABEHCTBA



Pemwlare yiMHEMHBIE YypaBHEHUS C OJHOM NEPEMEHHOMW, NPUMEHSSA IIPaBHIIA
nepexoaa OT UCXOJHOIO YPAaBHEHHsS K paBHOCHWIBHOMY eMy. [IpoBepsTh, siBnsieTcs
JIM YUCIIO KOPHEM YPABHEHUS.

[TpumeHsTh rpaduueckre METObI IPU PELLIEHUH JIMHEWHBIX YPABHEHUN U UX
CUCTEM.

[TonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLNIMXCS PEIICHHEM JUHEHHOTO
YPAaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAWHATHOM IJIIOCKOCTH Ipa(UK JIMHEHHOTO YpaBHEHUS C ABYMS
NEPEMEHHBIMHU, M0JIb3YSCh Ipa)UKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemate cucteMsl 1ByX JIMHEMHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMHU, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pellaTh JIMHEWHOE YpaBHEHUWE WM CHCTEMY JIMHEWHBIX
YPAaBHEHUH MO yCIIOBHUIO 33Ja41, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1a4y NIOJyYECHHBIN PE3yJIbTaT.

DOyHKIUU

N300paxxath HA KOOPAMHATHOM MPSMOI TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KU, MHTEPBAJIbl, 3aUCHIBATh YHCIOBbIE IPOMEKYTKH HA
aJreOpanvyeckoM s3bIKeE.

OtMeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH I10 33JaHHBIM KOOpAMHATaM,
CTpOUTh rpaduky TMHENHBIX GyHKIMA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh C MOMOIIBI (YHKUMHA U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHUE, LIEHA, KOJUYECTBO, CTOUMOCTD,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuil cocod MpeACTaBICHHS W aHalIW3a MHMOpManuwy,
W3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kiacce oOOyYarONIMICS TOJYYHUT CIETYIOIINE
NPEIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

Hcnonb3oBaTh HayallbHbIE MPEACTABICHUS O MHOXXECTBE JIEUCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUs, OKPYTJICHUS U BBIUMCICHUM, N300paxkaTh AEHCTBUTEIbHBIC
YHCJIa TOYKAaMH Ha KOOPAWHATHOMN MIPSAMOM.

[IpumeHnsaTh mOHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHM, UCIOJIb3Ys MPU HEOOXOAMMOCTH KaJIbKYJISATOP, BBINOIHITH
npeoOpa3oBaHusl BBIPAKEHUH, COJEPIKALUIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOWCTBA KOPHEU.

Hcnonp3oBaTh 3anmucu OONBIIMX W MaJbIX YUCEN C MOMOIIBIO JIECATUUYHBIX
npoOeit u creneneit yucia 10.



Anre0panvecKue BbIPpaKeHUs

[IpumMeHATP NOHATHE CTENEHH C LEIbIM MOKA3aTeJIeM, BBIIOJHATH
npeoOpa3oBaHus BBIPAKEHH, COIEPIKAIIUX CTENIEHH C LETbIM MTOKa3aTEeJIEM.

BhINONHATE TOXKASCTBEHHBIE MPE0Opa30BaHMs pAllMOHAIBHBIX BRIPAKEHUN HA
OCHOBE IMMPaBUJI ICUCTBUIN HaJ MHOTOYJIECHAMH U alre0pandyecKUMH ApOOsIMHU.

PackiianpiBaTh KBaAPATHBIN TPEXWIEH HA MHOKUTEIU.

[IpuMeHsTh peoOpa30BaHUs BHIPAXKECHUM JJIsI PEIICHUST PAa3IMUHbIX 3a/a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pewmaty nMHEVHBIE, KBAJIpaTHbIE YPAaBHEHUS U PALMOHAJIbHBIE YpAaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIBYX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM TpadUyuecKuX Mpe/ICTaBleHUH (yCTaHaBIUBaTh, UIMEET
JY YpaBHEHUE WIM CHUCTEMAa YPAaBHEHUMN PEIICHHS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

[lepexoguTh OT CIOBECHON (OPMYIMPOBKHM 3aJaud K €€ anreopandeckoi
MOJIEIA C TIOMOIIBIKD COCTABJICHUSI YPAaBHECHUSI WM CHUCTEMBl YPaBHEHUI,
WHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3a]1a4y MOJYYEHHBIN PE3YJIbTAaT.

[IpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB /1JISl CPABHEHUS, OLICHKHU, PEIIATh
JIMHEWHbIC HEPABEHCTBA C OJTHOM EPEMEHHON U UX CUCTEMBI, JaBaTh rpa)uuecKyto
WJUTFOCTPALAI0 MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUIMHA

[ToHumaTe ¥ KCMONB30BATh (DYHKIIMOHAIBHBIC TOHITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAUCHMsI), OMPEACNATh 3HAUYeHHE (YHKIUU TIO 3HAYCHUIO
apryMeHTa, OlpeAesaTh CBOMCTBA PYHKIMU N0 €€ rpaduKy.

Crtpoutsb rpaduku deMeHTapHBIX QYHKIIUNA BUJIA:

y =k/x,y =x2,y =x3,y = ||, y = VX, OICBIBATH CBOHCTBA YHCIOBOM (hyHKIMH
o e€ rpaduxy.

K xoniy oOyuenus B 9 kiacce oOyYarONIMICS TOJYYHUT CIETYIOIIHE
MPEIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIUOHAIIBHBIEC U UPPAlMOHATIBHBIE YHCIIA.

BrimonHsITh apudMeTruueckue JeHCTBUS C pallMOHATBHBIMU YUCIIAMU, COYETast
YCTHBIE U MHUChMEHHBIE MPUEMBI, BBINOJIHATH BBIYMCICHUS C UpPpalMOHATBLHBIMU
YUCJIaAMU.

Haxoauts 3HaueHMS CTENEHEN C LIEJIBIMU MTOKA3aTEIIMU U KOPHEH, BBIYUCIISATh
3HAYEHUS] YUCIOBBIX BHIPAKECHUI.

OKpyIJisiTh  IEUCTBUTEIBHBIE YHWCIA, BBINOJHATh MPUKUAKY pe3yJbTara
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKEHUM.



YpaBHeHMS U HEpaBeHCTBA

Pemats nuHeliHbIe ¥ KBaIpaTHBIC yPaBHEHUS, YPABHEHUS, CBOSIIINECS K HUM,
pocTerne APOOHO-PAlMOHAIIBHBIE YPABHEHHUS.

PemaTte cucteMbl IBYX JIMHEWHBIX YPAaBHEHHUU C JABYMSI NEPEMEHHBIMU U
CUCTEMBI JIBYyX YPaBHEHHUM, B KOTOPHIX OJJHO YPaBHEHUE HE SBISETCS JTUHEHHBIM.

PemaTte TEKCTOBBIE 3amadyM aidreOpamdecKuM CIOCOOOM C  TTOMOIIBIO
COCTaBJICHUs YPaBHEHHsSI UJTM CUCTEMBI JIByX YPaBHEHUH C IBYMs IEPEMEHHBIMH.

[IpoBouTh MpocTeiiiive uccaeoBaHusl YpaBHEHUN U CUCTEM ypaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHUi (yCTaHABIMBATh, UMEET
JU ypaBHEHUE WIIM CHUCTeMa YpaBHEHUMW pEUICHUs, €CIM HMEET, TO CKOJbKO, U
npouee).

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

Pemmarp  cucreMbl  JTWHEHHBIX  HEPAaBEHCTB, CHUCTEMBl  HEPABEHCTB,
BKIIIOUAIOIME KBaJpaTHOE HEPaBEHCTBO, H300pa)xkaThb pEIICHHE CHUCTEMBI
HEPAaBEHCTB Ha YMCIIOBOW MPSIMOM, 3aMMCHIBATH PEIICHUE C TIOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PEILICHUH PA3JIMYHBIX 33/1a4.

DOyHKUIMHA

Pacno3naBaTh (QyHKIMM HU3y4eHHBIX BHUJOB. I[lOKa3bpiBaTh cxeMaTHUECKU

pacIoyio’KeHUe Ha KOOPAMHATHOMN IIOCKOCTH TpadukoB GyHKIMA Buga: Y = KX,y =
kx +b,y=k/x,y=ax2 +bx+c,y=x3,y= VX, Y = |X|, B 3aBHCHMOCTH OT 3HAYCHHIA
K02 PHUITEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Crtpouth U HU300paXaTh CXEeMATHYECKU TpapUKU KBAJIPATUUYHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 10 UX TpaduKaM.

Pacno3naBaTh KBajpaTUyHyr (QYHKIHIO 110 (GopmyJie, TPUBOAUTh MPUMEPHI
KBaJPaTUYHBIX (DYHKLMIA U3 peabHOMN )KU3HU, PUZUKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacnio3naBaTh apupMETHUECKYIO U TEOMETPUUYECKYIO MPOTPECCUU MPU PA3HBIX
croco0ax 3aJaHusl.

BbIMONHATS  BBIYMCIEHHUST C€  HCIOJb30BaHMEM (OpMyd N-TO  4jieHa
apu(PpMETUIECKON U TeOMETPUUECKOMN MPOrpeccuii, CyMMbl IEPBBIX N UJICHOB.

N300paxaTh 4YIEHBI MOCJIEIOBATEIbHOCTY TOYKAaMHU Ha KOOPIWHATHOU
IJIOCKOCTH.

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



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HanmeHoBaHMe pa3/ieioB U TeM undpoBbie
Ne i/t P Konrposbnsie IIpakrnyeckue (p )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Yucnna u BeIUKUCICHUS. ParinoHanbpHbIe o5 1 bubmuorexa [IOK
yucia https://m.edso00.ru/7f415b90
bubnuoreka [{OK
2 AnrebpandecKkue BhIpaKEHUS 27 1 https://m.edsoo.ru/7f415b90
bubnuoreka [{OK
3 ¥ paBHEHILA 1 HEpaBeHCTBa 20 1 https://m.edso00.ru/7f415b90
bubmuoreka [IOK
4 K . D 24 1
OOPAWHATLI H rpaguich. DyrKin https://m.edso0.ru/7f415b90
bu6mmoteka IIOK
I1 1
> OBTOpeHHE 1 000DICHHE 6 https://m.edso0.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I10
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 KUIACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne i/mn P Konrpoabnsie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
bub6nmmoreka [IOK
1 q .K 1
ucna v Beiurcienus. KBaaparueie KOpHU 5 https://m.edsoo.ru/7f417af8
2 Uucna u BeruucieHus. CTeneHb ¢ UeabiM 7 bubnuoreka [{OK
II0Ka3aTesIeM https://m.edsoo.ru/7f417af8
3 AnreGpanyecKue BhIpaxKeHHs. 5 1 bubmmoreka [JOK
KBanpaTHbiii TpEXUiIeH https://m.edsoo.ru/7f417af8
AnrebpanyecKie BEIPaKCHHUS. Bbu6mmoteka [JOK
4 15 1
Anrebpanyeckas Apoob https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 15 1 bubnnorexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13 bubmuoreka [IOK
yYpaBHEHUU https://m.edsoo.ru/7f417af8
bubmmoteka IIOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmoteka IIOK
8 PyHKIUH. OCHOBHEIE MOHATH S https://m.edsoo.ru/7f417af8
bu6nmorexa LIOK
9 o 4 9
yniuH. ucaossie pyHiunn https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
10 II 6 2
OBTOpCHHE 1 0bobmeHHe https://m.edsoo.ru/7f417af8
OBLIEE KOJIMYECTBO YACOB I10
- 102 6 0

[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
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https://m.edsoo.ru/7f417af8
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM uudpoBbie
Ne i/mn P Konrpoabnbsie IIpakTuueckue (ipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Uucna u Berunciienus. JlelcTBUTENbHEBIC 9 bubmuorexa [JOK
yucia https://m.edso00.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PABHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
YpaBHEHU I https://m.edso00.ru/7f419d08
bubmuoreka [{OK
4 .H 1 1
VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 6 https://m.eds00.ru/7f419d08
bubnuoreka [{OK
o 1 1
> YHIHIH 6 https://m.edso00.ru/7f419d08
bubmmoteka IIOK
q 1 1
6 HCJIOBBIC ITOCIIEIOBATEIIEHOCTH 5 httos://m.edsoo.ru/7f419d08
[ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS bubnmorexa LIOK
7 . 18 1
3HAHUM https://m.edso0o.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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




IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KosunvecTBO 4acoB DJIeKTPOHHbBbIE
Ne ara ugposbie
n/n Tewa ypoxa Bcero Kontpoaeusie  Ipakrueckue fl[Sy‘IeHI/Iﬂ :)Iﬁlc)l;l;OBaTenbnme
padoThI padoThI pecypenr
1 [TonsiTHE parMOHAIILHOTO YUCIIA 1
5 Apudmernueckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIIAMU
3 Apudmernueckue neiicTBus ¢ 1
panroHaTBFHBIMHU YUCIAMH
4 Apudmernueckue T1eUCTBUS C 1
paloHaIbHBIMU YHCIAMU
5 Apudmernueckue neiicTBus ¢ 1
panroHaIbHBIMHU YUCIAMH
6 Apudmernueckue NeiCTBUS C 1
panroHaTFHBIMHU YUCIIAMH
7 CpaBHeHue, ynopsIouuBaHue 1
palMoHaIBHBIX YHCEN
3 CpaBHeHue, ynopsiJouuBaHue 1
palMoHAIBHBIX YHCENT
9 CpaBHeHuMe, ynops10UMBaHue 1
paIMOHAJIbHBIX YHCE
10 Crenenb ¢ HaTypaJlbHBIM 1 bubnuoteka [JOK
[I0Ka3aTesemM https://m.edsoo.ru/7f4211de
11 Crenenb ¢ HATYpaTbHBIM 1 bubnuoteka [JOK

IIOKa3aTejIeM

https://m.edsoo0.ru/7f421382



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

12

CreneHnsp ¢ HaTypaJIbHBIM
MOKa3aTeneM

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

13

14

CreneHnsp ¢ HaTypaJIbHBIM
IOKa3aTeneM

CreneHb ¢ HATypaJIbHBIM
MoKa3areieM

bu6nmmoreka [IOK
https://m.edsoo.ru/7f4218be

15

Pemenve 0OCHOBHBIX 3aJ1a4 Ha
JIpOOH, IPOIICHTHI U3 PEATbHOU
MPaKTUKHU

16

Pemnrenre ocCHOBHBIX 3a7a4 Ha
JpoOu, MPOLEHTHI U3 peaibHOMN
MPAKTUKHU

17

18

19

Pemenne ocCHOBHBIX 337124 Ha
JpoOu, MPOLEHTHI U3 peaibHOMN
MPAKTHKH

Perienue oCHOBHBIX 3a/1a4 Ha
IpoOu, MPOLEHTHI U3 peabHON
MPaKTHKH

[Tpu3HaKH NETUMOCTH, PAa3JIOKEHUS
Ha MHOXKUTEJIN HATypaJIbHBIX YHCEl

20

21

22

[Ipu3Haku JeIUMOCTH, PA3JI0KEHUS
Ha MHOKUTEJIN HAaTypaJIbHbBIX YHCEI

Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIUOHATEHOCTH
Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIUOHATEHOCTH

23

Peanbuble 3aBucumoctu. [Ipsimas u
oOpaTHast IPOMOPIIMOHAITBHOCTH



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

Peanbuble 3aBucumoctu. [Ipsimas u

24
oOpaTHas MPONOPLHUOHAIBHOCTH
o5 KonrponsHas pabora o teme
"Panimonanenelie yncna"
26 BykBeHHbIe BbIpaXKeHUs bubmmorexa LJOK
y p https://m.edsoo.ru/7f41feec
27 DopMyIIbI
28 dopmyIibl
29 [Iepemennsle. JlonmycTumsble
3HAYCHUS TICPEMEHHBIX
[IpeobpazoBanre OYKBEHHBIX
30 BBIPKCHHH, pACKPBITHE CKOOOK U bubmorexa [IOK
P > Pacip https://m.edsoo.ru/7f41fafa
MIPUBEICHNE MOIOOHBIX CIaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX
31 BBIPaKCHHH, pACKPBITHE CKOOOK U bubmmorexa [JOK
P » PAcKD https://m.edsoo.ru/7f41fd70
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[IpeobpazoBanme OyKBEHHBIX
32 BBIPAKEHUI, pacKpbITHE CKOOOK U
TIPUBEICHNE TTOTOOHBIX CIIAraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX
33 BBIPAKEHUI, pacKpbITHE CKOOOK U
TIPUBEICHNE TTOIOOHBIX CTAraeMBIX
34 CBoiicTBa CTENEHU C HATYPaIbHBIM bubnuoteka [JOK
IOKa3areyieM https://m.edso00.ru/7f421382
35 CBoiicTBa CTETICHU C HATYPaJIbHBIM bubnuoteka [JOK
II0Ka3aTeyIieM https://m.edso0.ru/7f42154e
36 CBoOIiCTBa CTETICHU C HATYPaJIbHBIM bubnmnorexa [JOK

IIOKa3aTejiIeM

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

bubnunoreka LIOK

37 MuoroteHel https://m.edso0.ru/7f42276e

bu6nmoreka [IOK
38 Muroror et https://m.eds00.ru/7£422930

39 CiioxeHue, BBIYUTaHUE, YMHOKEHUE bubnunoreka LIOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422af2

40 CnoxxeHue, BBIYUTAHUE, YMHOKEHHE bubnunorexa LIOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8

41 CrnoxxeHue, BBIYUTAHUE, YMHOKEHHE bu6nmorexa LIOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca

42 CnoxxeHue, BBIYUTAHUE, YMHOKEHHE bubnunoreka LIOK
MHOTOWJICHOB https://m.edsoo.ru/7f423182

43 DopMyJIbl COKPALLIEHHOTO Bbu6moteka [JOK
YMHOKECHUS https://m.edsoo.ru/7f42432a

44 DopmyJIbl COKPALLIEHHOTO bubnnorexa [JOK
YMHOKEHUS https://m.edsoo.ru/7f42464a

45 ®opMyIbl COKpALIEHHOTO bubmmnoreka HOK
YMHOKEHHUS https://m.edso0o.ru/7f424c12

46 DopMyJIbl COKPAILIEHHOTO bubnmnoreka HOK
YMHOXKEHUS https://m.edsoo.ru/7f424fd2

47 DopMyJIBl COKPALEHHOTO bubmuoteka [IOK
YMHOKEHUS https://m.edso0.ru/7f4251d0

48 Paznoxenrne MHOrO4IeHOB Ha but6mmorexa [IOK
MHOXUTEIHN https://m.edso0.ru/7f423312

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

50 Paznoxenre MHOTO4YJICHOB Ha bubmuorexa [IOK

MHOXHUTEIN

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
MHOXXHUTEIHN
59 KonrponsHas pabora o teme
"Anrebpanyeckue BbIpaxeHus"
VYpaBHeHue, npaBuia
53 npeoOpa3oBaHus YpaBHECHHS,
PaBHOCUIILHOCTh YPaBHEHUN
JIuneitHOe ypaBHEHUE C OJTHOM
54 MePEMEHHOM, pelleHne TMHEHHBIX
ypaBHEHUH
JInHeliHOEe ypaBHEHME C OHOU
55 HepeMeHHO}I;II: pelIeHre TMHEWHBIX bubmmorexa LIOK
. https://m.edsoo.ru/7f420482
ypaBHEHUN
JInHeitHoe ypaBHEHHE C OJJTHOU
56 NIEPEMEHHOH, pelIeHIE TMHEHHBIX
YpaBHEHUI
57 Pemenne 3aga4 ¢ moMOIIbIO bu6nunorexa LIOK
ypaBHEHUN https://m.edsoo.ru/7f42064e
58 Pemenue 3agaq ¢ momompio bubmmoreka IIOK
ypaBHEHUH https://m.edsoo.ru/7f420806
59 Pemenue 3a1a4 ¢ TOMOIIBIO bu6nmorexa LIOK
YpaBHEHUU https://m.edsoo.ru/7f4209a0
50 Pemenne 3aga4 ¢ moMOIIbIO bu6nmorexa LIOK
ypaBHEHUH https://m.edsoo.ru/7f420e6e
61 JIuHeitHOe ypaBHEHUE C IBYMS bubnuoteka [JOK
MEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427c32
62 JluneitHoe ypaBHEHHE C TBYMS bubnmnorexa [JOK

MIEPEMEHHBIMH 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 JIMHEHHBIX

bubnunoreka LIOK

63 YpPaBHEHUH € IBYMs IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema IEByX JIMHENHBIX
YpaBHEHHH € IByMsI IEpEeMEHHBIMU
65 Cucrema ziByx JIMHEMHBIX
YpaBHEHHH € IByMsI IEPEMEHHBIMU
66 Cucrema 1ByX JTMHEHHBIX
YpaBHEHHH € IByMsI IEpPEMEHHBIMU
67 Pemenue cucrem ypaBHEHHIA bubmmorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHHIA bubmmorexa LIOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEeHUI bubmmorexa LIOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHHIA
71 Pemenne cucreM ypaBHeHUN
7 KonrtponbHas pabora no teme bubmmnoreka HOK
"JIuneiiHble ypaBHEHUS" https://m.edsoo.ru/7f421044
73 Koopaunata Touku Ha npsiMoi bubmorexa LOK
https://m.edsoo.ru/7f41de76
bubnmnoreka HOK
74 HHeroBbIe MpOMEKyTKi1 https://m.edSO(I)_.[ru/7f41dff2
75 YucnoBble TPOMEKXYTKH
76 PaccrositHre MeX Ty TByMs TOUKaMHU
KOOPJIMHATHOW MPSIMOI
77 PaccrosHne Mex1y 1ByMs TOUKaMHU

KOOPAMHATHOU IIPSMOM



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 Bu6muoteka [JOK
KOOpJMHAT Ha MJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 IIpssMmoyronbHas cucrema bubmuoreka [IOK
KOOpJMHAT Ha TNIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadukoB, 3aJaHHBIX bubmmoreka [JOK
dhopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpaduKoB, 3a1aHHBIX Bu6muoteka [JOK
bopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpadukoB, 3aJaHHBIX
bopmynamu
83 Urenue rpadMKoOB pearbHbIX bubmmoreka [JOK
3aBUCUMOCTEHN https://m.edsoo.ru/7f41ea24
84 QEeHHerpa¢?KOBpeanLme
3aBUCHMOCTEH
bubmmoreka [JOK
8 Honsrue yicuii https://m.edSO(])_.[ru/7f41ef06
86 I'padux pyHkImm
N . bubnnorexa [JOK
87 Ceoficrsa pyniunil https://m.edsog)_.[ru/7f41f078
N . bubnnorexa [JOK
88 Cofictsa pynicunil https://m.edSO(])_.[ru/7f41f1fe
. bubnmnorexa [JOK
89 Jlnefias pyHkis https://m.edSO(])_.[ru/7f427282
. bubnuoteka [JOK
%0 Junefinas pyHKus https://m.edsogru/7f427412
o1 [Toctpoenue rpadurka TuHEHON bubmuoreka [JOK

byHKIIN

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

[Toctpoenune rpaduka TUHEHHON
byHKIII

93
94

I'padux pynkunm y =[x|
I'paduk pynkmm y =[x|

95

KonrponsHas pabora o teme
"Koopaunats! u rpaduku.
Oynkuun" / Beepoccuiickas
npoBepoyvHas pabora

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

96

97

98

HroroBast KOHTpOJIbHAS paboTa /
Bcepocculickas nposepodHas
pabora

IToBTOpEHHE OCHOBHBIX MMOHATHH H
METOJIOB Kypca 7 Kiacca,
000011eHUE 3HAHUN

HOBTOpeHI/Ie OCHOBHBIX ITOHATHH U

METOIOB Kypca 7 Kiacca,
000011eHNE 3HAHUNA

bubmuoreka [{OK
https://m.edsoo.ru/7f429c6c¢c

bubnunoreka LIOK
https://m.edsoo.ru/7f429f32

99

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kiacca,
0000111eHIe 3HAHMIA

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

100

[ToBTOpEHNE OCHOBHBIX MOHATHI U
METOJIOB Kypca 7 Kiacca,
0000111eH1Ee 3HAHUHT

101

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

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 OHATUN U

bubnunorexa LIOK

102 METOZ08 Kypca 7 Kfacca’ . https://m.edso0.ru/7f42a900
0000111eHNE 3HAHUHA
OBHIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



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

8 KUIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
°
JIE-II Tewa ypoxa Bcero Kontpoaensie — Ipakrueckue fllj;:eﬂl/lﬂ :)I;I[?;I;zil;fenbnme
padoThI padoThI pecypeni
1 KBaznpaTHblii KOpeHb U3 UUCIiIa 1 bubamorexa LIOK
https://m.edsoo.ru/7f42d452
2 [TonsiTne 06 UpparMOHAILHOM 1 bubnnorexa [JOK
4yHUCIIe https://m.edsoo.ru/7f42eaaa
3 Jecstuunbie MpUOIMKEHUS 1
UPPALMOHATILHBIX YHCET
4 JecsaTuynbie NpUOIKEHUS 1
MPPALMOHATEHBIX YHCET
5 JlelicTBUTEIIbHBIC YHCIIA 1
5 CpaBHEHHE TEUCTBUTEIBHBIX 1
yucen
7 CpaBHEHHE TEUCTBUTEIBHBIX 1
yucel
3 Apudmerndeckuil KBaapaTHbIH 1
KOpEHb
9 YpaBHeHUE BHa X2 = a 1
10 CaoticTBa apuMeTHuIecKux 1 bubnmnoreka [JOK
KBaJpaTHBIX KOPHEN https://m.edso00.ru/7f42d862
11 CaotlicTBa apuMeTHuIecKux 1 bubnuoteka [JOK

KBaJpaTHBIX KOpHEH

https://m.edsoo0.ru/7f42d862



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
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https://m.edsoo.ru/7f42d862

[IpeobpazoBanue YUCIOBBIX

12 BBIPAKEHUI, COMEPKALINX buGnuorexa [IOK
P > CONCpAAIL https://m.edsoo.ru/7f42dd26
KBaJpaTHBIE KOPHHU
[Ipeobpa3zoBanue YUCIOBBIX
13 BBIPAXKEHUI, COAEPIKALINX buGnuorexa [IOK
p ’ p https://m.edsoo.ru/7f42ded4
KBaJIpaTHBIEC KOPHU
[IpeoOpaszoBaHKe YUCTOBBIX
14 BEIpAXKCHUH, COACPKAIUX bubnnorexa LHOK
P » COACpHKaLll https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIC KOPHU
[IpeoOpa3zoBaHKE YHNCTOBBIX
15 BBIPAXKEHUI, COLEPKALIUX Bubmiorexa OK
p > coneprRatt https://m.edso00.ru/7f42e262
KBaJpaTHBIE KOPHHU
16 CreneHsn C LETBIM ITI0Ka3aTelIeM Bubmiorexa OK
1 https://m.edsoo.ru/7f4354a4
CranmapTHas 3aIUCh YHCIIA.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
17 MHpa (OT JIEMEHTAPHBIX YaCTHI] J10 bubmuoreka [IOK
KOCMHUYECKHX 00BEKTOB), https://m.edso0o.ru/7f436098
JUTHTEITLHOCTH TIPOIIECCOB B
OKPYXKaroIeM MUPe
18 CBolicTBa CTENEHH C LIEJIbIM bubnuoreka [{OK
oKa3aTejieM https://m.edsoo.ru/7f435648
19 CBoIiCTBa CTENEHU C IEJTBIM bubmuoreka [IOK
noKaz3arejieM https://m.edso0.ru/7f435648
20 CBOMCTBA CTEIEHH C IIEIBIM bubnunorexa LIOK
MoKa3aTejieM https://m.edsoo.ru/7f435648
21 CBolicTBa CTENEHHU C LEJIBIM bubmuorexa [IOK

IIoKa3aTcjieM

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



https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
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CBoiicTBa CTENEHH C IIEIBIM

bubnunoreka LIOK

22 MOKa3aTeseM https://m.edsoo.ru/7f435ed6
23 KBanpaThslii TpéxuneH
24 KBaapatHplii TpéxuineH
o5 Paznoxenue kBapaTHOro bubnmnoreka HOK
TpEXUJICHA HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
26 PaznoxxeHnue KBaJipaTHOrO bubnmnoreka HOK
TpEXWIEHA HA MHOXKUTEIIN https://m.edsoo.ru/7f42fd38
KonTponpHas pabora mo Temam
27 "KBagparusie kopHu. CTeneHu. bubmmorexa LIOK
Kpaparibiii Tpexnes” https://m.edso0.ru/7f42ec80
bubmmoreka [JOK
28 Aarebpantieckas ApoOk https://m.edSO(I)_.Iru/7f430382
JomycTrumMble 3HaYEHUS
29 MIePEMEHHBIX, BXOJISIINX B
anredpanvyeckue BhIPaKEHUS
JomycTrumMble 3HaYEHUS
30 MIEPEMEHHBIX, BXOSIINX B
anredpanvyeckue BhIpaKeHUs
31 OCHOBHOE CBOMCTBO bubmuoreka [{OK
anredpandeckoi Jpoou https://m.edso0.ru/7f4308e6
. bubnnorexa [JOK
32 Coxpawenie apodei https://m.edsog)_.[ru/7f430a8a
. bubnmnoreka [JOK
33 Coxpauerne apobeit https://m.edSO(])_.[ru/7f430f44
34 Coxkparienue apodeit bubnnorexa [IOK

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

35 MHOKEHHE U JIETICHUE Bubmzorexa HOK
4 A . https://m.edsoo.ru/7f43128c
anreOpanvecKkux apooeit
CrnoxeHue, BEIYUTAHUE,
36 MHOKEHHE U AeJICHUE Bubmorexa LIOK
Y . https://m.edsoo.ru/7f4315c0
anreOpandecKux aApooeit
Co)keHue, BEIYMTaHUE,
37 MHOKEHHE U JIETICHUE Bubmorexa IIOK
Y g . https://m.edsoo.ru/7f4318c2
anreOpandecKux Apooeit
Clo)xeHue, BEIYMTaHuE,
38 MHOKEHHE U JIETICHUE Bubmorexa HOK
Y A N https://m.edsoo.ru/7f431a20
anreOpanvecKux apooeit
ITpeoOpasoBaHue BBIPAKEHHIA,
39 cop e >112a nX anred ];I/Iqecm/le Bubmzorexa LIOK
ACPRAt p https://m.edsoo.ru/7f43259c
Ipodu
[IpeobpazoBanue BhIpa)eHUH,
40 COZIEPKAIIUX AJIreOpandecKue Bubmoreka HOK
P p https://m.edsoo.ru/7f432736
npodu
IIpeoGpa3oBaHye BEIpAKECHUM,
41 cop e >1]za UX anreo znqecm/le Bubmorexa LIOK
Flepraiit p https://m.edsoo.ru/7f432736
Ipobu
42 KonrponbHas pabora no reme bubmuoreka [IOK
"Anrebpanyeckast Jpoop" https://m.edsoo.ru/7f431d36
bubnunorexa LIOK
43 K
BA/IpATHOC ypanHEHHS https://m.edsoo.ru/7f42eela
44 HenonHoe kBajipaTHOE ypaBHEHHE Bubmuorexa LIOK

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

45 Henonrioe kBazpartoe ypasiieine https://m.edsoo.ru/7f42eela
46 ®dopMyia KOpHEH KBaIPaTHOTO bubmmoreka [JOK
ypaBHEHUSA https://m.edsoo.ru/7f42f158
47 dopMyia KOpHEW KBaIpaTHOTO bubnuoreka [JOK
ypaBHEHUs https://m.edsoo.ru/7f42f3f6
48 dopmyia KOpHEH KBaJIPaTHOTO bubnmnoreka HOK
ypaBHEHUSA https://m.edsoo.ru/7f42f5a4
bubnnorexa [JOK
49 Teopema Buera https://m.edso:)_.[ru/7f42fef0
bubnnorexa [JOK
>0 Feopena Bitera https://m.edso:)_.[ru/7f430076
51 Pewienue ypaBHeHuUi, CBOASAIIMXCA bubnuorexa [IOK
K KBaJIpaTHbIM https://m.edso0.ru/7f43c542
59 Pemenue ypaBHeHU, CBOAAIIUXCS Bbu6moteka [JOK
K KBaJpaTHbIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreiimue npo6HO- bubmuoteka [IOK
palOHAIbHBIE YPABHEHUS https://m.edsoo.ru/7f4328c6
54 [Tpocreiinme npoGHO- bubmuoreka [IOK
panuoHaIbHbIE YPABHEHUS https://m.edsoo.ru/7f432b6e
55 Pemrenye TeKCTOBBIX 3a7a4 ¢ bubmmoteka IIOK
IIOMOILBIO KBAJIPAaTHBIX YPABHEHUN https://m.edsoo.ru/7f42f75¢c
56 Pemenne TekcTOBBIX 3a/1a4 € bubnunorexa LIOK
MOMOUIBIO KBaJPAaTHBIX YPaBHEHUI https://m.edso0.ru/7f42{8f6
57 KonTtponbHas pabora o Teme bubmuorexa [IOK
"KBanpaTHbsle ypaBHeHuUs" https://m.edsoo.ru/7f4301f2
58 JInHeitHoe ypaBHEHHE C IBYMS

NepEeMEHHBIMH, ero rpauk,



https://m.edsoo.ru/7f42ee1a
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IIPUMEPBI PELLICHKS YPAaBHEHUH B
LEJIBIX YHUCIIax

59

JInHeHOE ypaBHEHHE C IBYMS
NEpPEMEHHBIMH, €T0 Irpaduk,
IpUMEpHI pelIeHHs ypaBHEHHUH B
EJIBIX YUCIIaX

60

61

62

JIuHeitHoe ypaBHEHHE C IBYMS
NEpPEMEHHBIMH, €T0 Irpaduk,
IPUMEPHI pelIeHHs YpaBHEHHUH B
LEJbIX YUCIIaxX

Pemenue cuctem ABYX JIMHEHHBIX
ypaBHeHI/Iﬁ C ABYM: IICPECMECHHBIMU

Pemenue cuctem ABYX JIMHEHHBIX
ypaBHeHI/Iﬁ C ABYM: IICPECMEHHBIMU

63

64

65

Pemenne cucrem IByX JIMHEMHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMHU

IIpumepsl peleHus: CUCTEM
HEJIMHENHBIX YPABHEHUH C IBYMs
IIEPEMEHHBIMU

IIpumepsl peleHus: CUCTEM
HEJIMHENHBIX YPABHEHUH C IBYMs
[IEPEMEHHBIMU

66

I'padmnueckas unTepripeTanys
YPaBHEHHUS € ABYMs IEPEMEHHBIMU
Y CUCTEM JIMHENHBIX YPABHEHUH C
JBYyMsI IEPEMEHHBIMU

but6mmorexa [IOK
https://m.edso0.ru/7f43d6d6

67

['padmyeckas nuHTEpHIpETALUS
YpaBHEHHUS C ABYMs IEPEMEHHBIMU

but6mmoreka [IOK
https://m.edsoo0.ru/7f43d6d6



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

Y CUCTEM JIMHEHHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU

Pemenne TEKCTOBBIX 3aj1a4 C

08 IIOMOILBIO CUCTEM YPaBHEHUI
69 Penienne TekcTOBBIX 3a7a4 ¢
IIOMOUIbIO CUCTEM YPaBHEHUN
70 Pemienne TeKCTOBBIX 3a11a4 C
IIOMOUIbIO CUCTEM YPaBHEHUN
71 YucnoBble HEPABEHCTBA U UX
CBOMCTBA
79 YucnoBble HEPABEHCTBA U UX
CBOMCTBA
73 HepaBeHcTBO ¢ 01HOI TepeMeHHON
74 JIvHeitHbIe HEpaBEHCTBA C OHOM bubnnorexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edso00.ru/7f42c692
75 JInHeliHbIC HEPABEHCTBA C OJJHON bubmmnoreka HOK
MIEPEMEHHOMN U UX PEILCHUE https://m.edsoo.ru/7f42c840
76 JIvHeiHbIe HEpaBEHCTBA C OAHOMN
MIEPEMEHHOM U UX PEIICHHE
77 CucTtembl TUHENHBIX HEPABEHCTB C bubnnorexa [JOK
OJIHOY IIEPEMEHHOM U UX PEILECHUE https://m.edsoo.ru/7f42ch88
78 CucTtembl TUHENHBIX HEPABEHCTB C bubmuoreka [IOK
OJIHOY IIEPEMEHHOM U UX PEILCHUE https://m.edsoo.ru/7f42cd2c
79 CucTtembl TMHENHBIX HEPABEHCTB C
OJHOI EPEMEHHON U X PEIICHUE
N3obpakenue pereHus
80 JIMHENHOIO HEPABEHCTBA U UX bubmmorexa LIOK

CHCTEM Ha YHMCIIOBOM MPSAMOM

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

81 JUHEHHOTO HEPaBEHCTBA U UX bubmmorexa [JOK
B . https://m.edsoo.ru/7f42c9e4
CUCTEM Ha YHCIIOBOU MpPSIMO
KonTtponbHas pabora o Temam
82 "HepaBenctBa. CucteMbl
ypaBHeHHI"
bubnmnoreka HOK
83 Honstne gy https://m.edsogru/7f433012
84 OO6nactb onpeneneHus u bubnnoreka [JOK
MHOECTBO 3HAUYCHHUI (DyHKIIHU https://m.edsoo.ru/7f433d84
85 CniocoOsb1 3a1anus GyHKIUN
86 I'padux pynkumm
87 CaoiicTBa (QyHKIIUU, UX
OoTOOpakeHHE Ha rpaduke
88 UreHue u mocTpoeHue rpagukoB
byHKIHI
89 [Ipumeps! rpagukoB GyHKIHH,
OTPaKAIOMINX peATbHBIE TPOIIECCHI
OYHKIINH, OMUCHIBAIOIIUE MPIMYIO
90 " Z6p:TH};IO HpOHOpLILHOHaJIII:HBI}; bubmmorexa LIOK
SABHCHMOCTH, X rpachHKI1 https://m.edsoo.ru/7f434bbc
91 ['nnep6omna
bu6muoreka [JOK
92 Pinepbora https://m.edsoi.Iru/7f4343e2
93 Tpaduk dyHKIH ¥ = X° bubmoreka IIOK

https://m.edso0.ru/7f434572
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OyHkn Y =X3, Yy = X3,y =YX,y =

94 [x|; rpaduueckoe penieHne bubmmorexa [JOK
- TP N p . https://m.edsoo.ru/7f434d38
YpaBHEHUU U CHCTEM ypaBHEHUI
IToBTOpEHNE OCHOBHBIX OHATHI U
METOJIOB KypCcOB 7 U 8 KJIacCOB,
95 06061HCHI/I}elp3HaHI/I171 / bubmorexa LIOK
B https://m.edsoo.ru/7f4371aa
Bcepoccuiickas mpoBepouHas
pabora
Wrorosast koHTpOIBHAS paboTa /
96 Bcepoccuiickas mpoBepouHas bubmorexa HOK
P POBEp https://m.edsoo.ru/7f434eb4
pabora
[ToBTOpEHHE OCHOBHBIX IMOHATHI H
97 METO/IOB KypCOB 7 U 8 KJIaCCOB,
000011IeHNEe 3HAHNI
[ToBTOpEHHE OCHOBHBIX IMOHATHI H
98 METOJIOB KypcoB 7 M 8 KJIaccoB bubmorexa LOK
JIOB KYP . ’ https://m.edsoo.ru/7f43736¢
000011IeHNe 3HAHMIT
[ToBTOpEHNE OCHOBHBIX MOHITUHN H
99 METOJIOB KypcoB 7 M 8 KJIaccoB bubmorexa HOK
OB KYP . ’ https://m.edso00.ru/7f437510
000011IeHNe 3HAHMIT
IToBTOpEHNE OCHOBHBIX TOHATHI U
100 METOHO0B KYpCOB 7 1 8 KJIacCOB bubnmorera HOK
yp . ’ https://m.edso0o.ru/7f4376b4
000011IeHNe 3HAHMIT
[ToBTOpEHKE OCHOBHBIX MOHATUN U
bubnunorexa LIOK
101 METOJ/IOB KypCOB 7 M 8 KJIacCOB,

000011IeH1Ee 3HAHWI

https://m.edso0.ru/7f436b88
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IToBTOpEHNE OCHOBHBIX OHATHI U

bubnunorexa LIOK

102 MCTONOB KypeoB 7UH 8 Kaccos, . https://m.edso0.ru/7f437858
000011IeH1E 3HAHUI
OBULIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



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

9 KUIIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne aTa udpoBbie
n/n Tema ypoxa Bcero Koutpoanusie  Ipaxrueckue fl[Sy‘IeHI/Iﬂ :)Iﬁlc)l;l;OBaTenbnme
padoThI padoThI pecypeni
PanmonansHBIC YnCHa,
1 HWppalMOHAIIbHBIC YHCIIa, KOHECUHbBIE 1
1 OECKOHEUHBIC ICCATUYIHBIC ApOoOU
MHOXeCTBO JIeHCTBUTEIBHBIX
2 YHCell;, ACHCTBUTENLHBIC YHClIa KaK 1
OCCKOHEYHBIC JECATUUHBIC TPOOH
BzanMHO ogHO3HAYHOE
COOTBETCTBHUE MEXTY MHOKECTBOM
3 JIEVCTBUTEILHBIX YUCEN U 1
MHOXECTBOM TOUYEK KOOPAMHATHOM
IpsAMON
CpaBHEeHHE TEUCTBUTEIBHBIX YHCEIT,
4 apupMeTHIECKue EHCTBUS C 1
JeHCTBUTEIBHBIMU YHCIaMU
5 [IpubnmxE€HHOE 3HaUCHNE 1
BEJIMYUHBI, TOYHOCTH NMPUOIIMIKEHUS
OxkpyriieHue yucen 1
OxkpyrieHne uucen
8 [Ipukuaka u oLleHKa pe3yJIbTaTOB 1
BBIUMCIICHU N
9 [Ipukuaka u oLleHKa pe3yJIbTaTOB 1

BBIYHUCIEHUIN




JInnelinoe ypaBHeHue. Pemenue

10 aBHEHUI, CBOJSIINUXCS K bubmorex LOK
yp N » CBOVI https://m.edsoo.ru/7f43bf66
JTUHEHHBIM
JInnelinoe ypaBHeHue. Pemenue
11 YPaBHEHUN, CBOJSIIMXCS K
JINHENHBIM
KBanparHoe ypaBHenue. Penienue
12 ABHEHMM, CBOJIAIIUXCS K bubmmorexa LJOK
yp >, GO https://m.eds00.ru/7f43c542
KBaJIPaTHBIM
KBanpatHoe ypaBHenue. Pemenue
13 aBHEHUI, CBOSIINUXCS K bubmmorexa [JOK
yp » CBOMAIHL https://m.eds00.ru/7f43c542
KBaJIpaTHBIM
14 bukBaapaTHbie ypaBHEHUs bubmmorexa [JOK
AP P https://m.edso0o.ru/7f43c3d0
15 bukBaapaTHbie ypaBHEHUS bubmmorexa [JOK
a3 P https://m.edsoo.ru/7f43c3d0
IIpuMepsl perieHus ypaBHEHUN
16 TPETbEU U YETBEPTOU CTENEHEN
pa3iIoKeHNUEM Ha MHOKUTEIH
IIpuMepsl penieHus ypaBHEHUN
17 TPETbEU U YETBEPTOU CTENEHEN
pa3noKeHNUEM Ha MHOKUTEIH
18 Pemenne npoOHO-palinoOHAIbHBIX bubnmnoreka HOK
YpaBHEHHU https://m.edso00.ru/7f43c9b6
19 Pemenne npoOHO-paliiOHaNbHBIX bubmuorexa [IOK
YpaBHEHUI https://m.edso0.ru/7f43c9b6
20 Pemmenne TekcTOBBIX 33124

aHFC6paI/I‘{eCKI/IM METOAOM



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

21

Pemienue TeEKCTOBBIX 3a/1a4
anredpandecKuM METOI0M

22

23

Permrenuie TeKCTOBBIX 3a4a4
anredpanvyeckuM METo10M

KonTponbhas pabota no teme
"YpaBHeHHs C OTHOM TepeMeHHOn"

24

YpaBHEHHE C ABYMS [TIEPEMEHHBIMU
U ero rpaduk

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

25

26

27

YpaBHeHHE ¢ IByMsI IEPEeMEHHBIMHU
u ero rpapuk

Cucrema IByX JIMHEHMHBIX
YpaBHEHUH C ABYMs IEPEMEHHBIMU
U €€ perieHne

Cucrema 1ByX JTUHEHHBIX
YPaBHEHHI C IBYMSI IIEPEMEHHBIMU
U €€ pelieHue

bubmuoreka [IOK
https://m.edsoo.ru/7f43d0b4

28

Cucrema 1ByX JTUHEHHBIX
YpaBHEHHH C IBYMSI IEPEMEHHBIMU
U €€ peneHne

29

30

31

Cucrema 1ByX JTUHEHHBIX
YpaBHEHHH € JIByMSI IEPEMEHHBIMU
U €€ peneHne

Pemenue cucrem aByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JINHEMHOE, a
JIPyroe — BTOPOU CTETNIEHU
Pemenue cucrem AByX ypaBHEHUI,
OJIHO U3 KOTOPBIX JIMHEMHOE, a
JIpyroe — BTOPOU CTENIEHU

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

but6mmoreka [IOK
https://m.edsoo.ru/7f43d55a
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Pemenne cucreM 1ByX ypaBHEHH,

32 OJIHO U3 KOTOPBIX JIMHEHHOE, a
Jpyroe — BTOPO CTENEHU
Pemrenue cucreM 1ByX ypaBHEHHH,
33 OJTHO M3 KOTOPBIX JTMHEHHOE, a
IPYroe — BTOPOH CTEIIEHU
I'paduueckas uTEepIIpeTalus
34 CUCTEMBI YPaBHEHUH C TBYyMS
MIePEeMECHHBIMU
35 Pemennie TekcTOBBIX 33724
anredpanvdeckuM crnocooom
36 Pemenue TekcToBBIX 3a1a4
anredpanvdeckuM crnocooom
37 KonTponbhas padota no teme
"Cucrembl ypaBHEHUI"
38 UYucnoBblie HEPABEHCTBA U UX
CBOMCTBA
39 UucnoBble HEPABEHCTBA U UX bubmmnoreka HOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 Jlunelinbie HEPaBEHCTBA C OJTHOM bubnnorexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 JInHeliHbIE HEPABEHCTBA C OTHOU bubmmnoreka HOK
IIEPEMEHHOM U UX PEILIECHUE https://m.edsoo.ru/7f43af08
42 JIuHeiiHbIe HEpaBEHCTBA C OJJHOM bubnuoteka [JOK
IIEPEMEHHOMN U UX pELICHUE https://m.edsoo.ru/7f43af08
43 CucreMbl TUHEHHBIX HEPABEHCTB C

OJIHOU MEPEMEHHON U X PEUIECHUE



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 PEIICHUE
45 CucTeMbl TUHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PELICHUE
46 KBagparHble HepaBEeHCTBA U UX bubmmoreka [JOK
pelieHue https://m.edsoo.ru/7f43b098
47 KBanpaTHble HEpaBeHCTBA U UX Bu6muoteka [JOK
peuieHue https://m.edsoo.ru/7f43b21e
48 KBagparHsle HepaBeHCTBA U UX bubnuoreka [IOK
pelieHue https://m.edsoo.ru/7f43b5a2
49 KBagpaTHble HepaBeHCTBA U UX
peleHue
50 KBangpaTHbie HEpaBeHCTBA M X
perieHue
I'paduueckas naTEpIpEeTALIL
o1 ngg;eHCTB U CI/ICTSMIz-Iep:lIBeHCTB c bubmmorexa LIOK
https://m.edso0.ru/7f43b098
JBYMS TIEpEMEHHBIMA
I'paduueckas uHTEpIIpeTALUS
52 HEPaBEHCTB U CHCTEM HEPABEHCTB C
JBYMS TIEpEMEHHBIMA
53 KonrtponbHas pabora no teme
"Hepasencrsa"
54 KBanpartuunas ¢pynkuus, e€ rpadux bubmuorexa [IOK
U CBOMCTBA https://m.edsoo.ru/7f4396¢6
55 KBagpatuunas ¢pynkuus, e€ rpagux bubmuorexa [IOK
U CBOMCTBA https://m.edsoo.ru/7f439842
56 KBagpatuunas ¢ynkuus, e€ rpagux bu6muoreka [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

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

58

[Tapaboia, KOOPAMHATHI BEPITHHBI
napaboIIbl, 0Cb CHMMETPHUH
napaboJIb

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

59

60

61

[Tapaboia, KOOPANHATHI BEPLINHBI
napaboIIbl, 0Cb CHMMETPHUH
napaboJTbl

[Tapa6o:a, KOOpIUHATHI BEPIIUHBI
napaboIIbl, 0Cb CHMMETPHUH
mapadoJIbI

[Tapa6o:a, KOOpIUHATHI BEPIIUHBI
napaboIIbl, 0Cb CHMMETPHUH
mapadoJIbI

bub6nmoreka [IOK
https://m.edsoo.ru/7f43alac

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

bubnunoreka LIOK
https://m.edsoo.ru/7f43a526

62

[Tapa6omna, KOOpIMHATHI BEPIIUHBI
napaloJibl, OCb CHMMETPUU
napaboIIbl

63

64

I'paduku pynkumii: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
I'padpuxu Gynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vXx, y=[X|

65

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

66

67

I'paduku pynkumii: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
I'padpuku Gynkumit: 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 Qynkumit: y =kx, y =kx +

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

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

70 [lonsTHe yncaoBoOM bubnunoreka LIOK
OCJIEN0BATEILHOCTH https://m.edsoo.ru/7f43e6¢c6
3asiaHue 10CIe10BaTEIbHOCTH

71 peKyppeHTHOM hopmyIioi u bubmorexa [IOK

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

dbopMyIoii N-TO UIeHa

79 Apudmernueckas u bubnuorexa [IOK
reoMeTpuyecKasi Iporpeccuun https://m.edsoo.ru/7f43ed7e

73 Apudmernueckas u bubnnorexa [JOK
reoMeTpuyeckast Iporpeccuu https://m.edsoo.ru/7f43f3b4
@opMyIisl N-TO YIeHa

74 aprupMETHIECKON 1 bubmmoreka [JOK
reOMETPUYECKOUN IIPOrPECCUi, https://m.edsoo.ru/7f43f58a
CYMMBI TIEPBBIX N UJICHOB
@opMyIisl N-TO YIeHa

75 apupMeTHIECKON U bubmuorexa [IOK
reOMETPUYECKOUN IIPOrPECCUi, https://m.edsoo.ru/7f43ef2c
CYMMBI TIEPBBIX N UJICHOB
@opMyIIsl N-TO YIeHa

76 apupMeTHYECKON U bubmuorexa [IOK
reOMETPUYECKON IPOrPECCUN, https://m.edso00.ru/7f43f0c6
CYMMBI TIEPBBIX N YJICHOB

77 ®opmyJibl N-To wieHa bubmuorexa [IOK

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

Ir€OMETPUYECKON ITPOrPECCUN,
CYMMBI IIEPBBIX N YJICHOB

78

@opMyisl N-TO YIeHa
apudmeTnuecKoit u
Ir€OMETPUYECKON ITPOrPECCUN,
CyMMBI IIEPBBIX N YICHOB

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

79

N3o0pakeHune 4aeHOB
apudmeTnuecKoit u
r€OMETPUYECKON ITPOrPECCUI
TOYKaMHU Ha KOOPJUHATHOMN
IJIOCKOCTH

80

N306paxkeHne 4ieHoB
apuMeTHIecKoi u
Tr€OMETPUYECKON ITPOrPECCUI
TOYKaMHU Ha KOOPJUHATHOM
IIJIOCKOCTH

81

82

83

JInHeWHBIN 1 SKCIIOHEHIIUAIbHBIN
poct

CHoxXHEIe IMPOLCHTHI

Cno’xHbIe MPOLIEHTHI

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

bubnuoreka [{OK
https://m.edsoo.ru/7f4401a6

84

85

KonTponbHas pabota mo Teme
"UucioBEIE TOCIIENOBATEILHOCTH "

[ToBTOpEeHUEe, 06001IeHNE 1
cUcTeMaTH3allus 3HaHUH. 3aIuCh,
CpaBHEHHE, JICHCTBUS C
JCHCTBUTEIILHBIMU YHCIIAMH,
quCiIoBas npsamas

bubnuoreka [{OK
https://m.edsoo.ru/7f44048



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

86

[ToBTOpeHUE, 0600IICHNE 1
CHCTeMaTH3allns 3HAHU.
[TpotieHTbI, OTHOIICHUS, TPOTOPIHH

87

[ToBTOpeHue, 06001IIeHNE 1
cucTeMaTu3anus 3HaHH.

Oxpyrienue, NpuOIMKEHUE, OIIEHKA

88

89

90

91

92

93

[ToBTOpEeHME, 0000IIEHNE U
cUcTeMaTHu3aIus 3HaHuH. Penrenue
TEKCTOBBIX 3371a4 apUPMETHICCKIM
CII0CO00M

[ToBTOpEeHME, 0000IIEHNE 1
cucTeMaTu3alus 3HaHui. Pemenne
TEKCTOBBIX 3371a4 apUPMETHICCKIM
CII0CO00M

[ToBTOpEeHME, 0000IIEHNE 1
cHCTeMaTHu3aIus 3HaHuM. Pelrenue
TEKCTOBBIX 33]1a4 aprU(PMETHISCKUM
crmocobom

[ToBTOpEeHue, 06001IeHNE 1
cCHCTEMaTH3aIHs 3HAHUM.
[IpeoOpa3oBanue anredpanveckux
BI)Ipa)KCHI/II\/'I, A0IMYCTHUMBIC 3HAYCHHA

[ToBTOpEeHue, 06001IeHNE 1
cUCTEeMaTH3aIlNs 3HAHUM.
[TpeoOpa3oBanue anredpanvecKux
BBIPKECHUH, TOMYCTUMBIC 3HAUCHUS

[ToBTOpenue, 0600mEeHNEe U
CUCTEeMAaTH3aIHsI 3HAHHA.

bu6nmoreka [IOK
https://m.edso00.ru/7f443b12

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

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

bubmuoreka [{OK
https://m.edsoo.ru/7f4441ca

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

but6mmoreka [IOK
https://m.edsoo.ru/7f4446f2



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 anredpandecKkux
BBIPKCHUH, IOMYCTHUMbIC 3HAYCHUS

[ToBTOpeHUE, 0600IICHNE 1
cucTeMaTu3anus 3HaHHM.

bu6nmoreka [IOK

o4 [IpeoOpaszoBanue anredpandeckux https://m.edsoo.ru/7f444a94
BBIPKEHUH, TOMMYCTUMBIC 3HAYCHHSI
[ToBTOpEeHME, 0000IIEHNE U

95 cucremaTtusanus 3Hanui. OyHKuuu: bubnmnoreka HOK
IIOCTPOEHHE, CBOMCTBA U3yUYEHHBIX https://m.edsoo.ru/7f444c56
byHKIUI
[ToBTOpEeHME, 0000IIEHNE 1

96 cucTeMaTtu3anus 3HaHui. OyHKIHY: bubnnorexa [JOK
IMOCTPOEHHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f444f44
byHKIUI
[ToBTOpEeHME, 0000IIEHNE 1

97 cucTeMaTtu3aius 3HaHu. OyHKIMY: bubnnorexa [JOK
IOCTPOEHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f44516a
byHKIHI
[ToBTOpEeHue, 06001IeHNE 1

08 cucTeMaTtu3anus 3HaHu. OyHKIMY: bubnmnorexa [JOK
IOCTPOEHHUE, CBOMCTBA U3YUEHHBIX https://m.edso0.ru/7f4452e6
byHKIHI
[ToBTOpEeHue, 06001IeHNE 1

99 CUCTEMAaTU3ALMs 3HAHUM. bu6muoreka [JOK
I'paduueckoe penieHne ypaBHeHUN https://m.edso0o.ru/7f445516
U UX CUCTEM

100 [ToBTOpenue, 0600mEeHNEe U

CHCTeMaTHu3alus 3HaHUH.



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'padmueckoe pemenne ypaBHEHUI
U HX CUCTEM

101 Hrorosas kKoHTpoJIbHAsE paboTa 1
102 O606H}€HI/I€ A CUCTEMATU3ALNS 1
3HAHUI
OBULIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble mpeiMeTHbIE Pe3yJIbTATHI 0CBOEHUsI 0CHOBHOI
NpoBepPsieMOro .
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00111€er0 00pa30BaHuUs
pe3yJjbTarTa
1 Yucna v BBIYUCICHUS
11 BoimonusATe, coyeras  yCTHbIE M MHCbMEHHBIE  MPUEMBL,
' apudMeTHIECKUE ACUCTBHS C PAIIMOHATBHBIMU YHUCITAMH
HaxoguTh  3HAYeHWsS  YHCIOBBIX  BBIPAKCHHH, NPUMCHATH
1.2 Pa3HOO00pa3HbIC CIIOCOOBI ¥ TPUEMBI BBIYMCICHHUS 3HAYCHUH TPOOHBIX
BBIPXCHHH, COJIEPIKAIUX OOBIKHOBEHHBIC U ACCATHYHBIC IPOOH
[lepexomuTs OT oOmHOH (GOPMBI 3amKMCH YUCE K JIPYyrou
. (mpeoOpa3oBbIBaTh  JECATHYHYIO  JOpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JCCATHYHYIO, B YaCTHOCTH, B OECKOHCYHYIO
JECATUYHYIO APOOb)
1.4 CpaBHUBATH U YIIOPSIOUMBATH PAIIHOHATBHBIE YHCITA
15 OKpyraTh uncia
BBITIONHATE MPUKUIKY U OLEHKY Pe3yJIbTaTa BBIYMCICHUH, OIICHKY
1.6 3HQUEHUW YUCIOBBIX BBIPAKECHUN. BBINONHATH JOEUCTBUS €O
CTETICHSIMH C HATYPaJIbHBIMU TIOKa3aTeIISIMA
17 [IpuMeHSITh TPHU3HAKH JCIUMOCTH, PA3JIOKCHHE HA MHOXKHUTEIN
' HATYpaJIbHBIX YUCEI
Pemarh MpakTUKO-OPHEHTHPOBAHHBIE 3a/layd, CBS3aHHBIE C
OTHONICHHEM  BCIWYHWH,  IMPOMOPIHOHAIBHOCTBIO  BEJIUYHH,
1.8 MPOLIEHTAMH, WHTEPIPETHPOBATh PE3YNbTAThl PEIICHUs 3a1ad C
Y4ETOM OTpaHUYCHUH, CBI3aHHBIX CO CBOWCTBAMHU pacCMaTPHUBAEMBbIX
00BEKTOB
2 AnrebpanuecKue BbIpaXKEHUS
’1 Hcnonmp30BaTh  anreOpandecKyr0 TEPMHHOJIOTHIO W CHMBOJIHKY,
' MIPUMEHSITH €€ B IPOIIECCe OCBOCHUSI YI€OHOTO MaTepHrala




HaxonuTth 3HadeHHss OYKBEHHBIX BBIPQKECHUH TMpH 3aJaHHBIX

22 3HAYCHMSIX MTePEMEHHBIX
23 BrimonHaTe mpeoOpa3oBaHMs I1IEJIOTO  BBIPAXKEHUS B MHOTOWICH
' MIPUBEICHUEM TIOIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK
BBITIONHATE YMHOKEHHE OJJTHOYWICHA HA MHOTOWIECH M MHOTOWIEHA Ha
2.4 MHOTOYJICH, NMPUMEHATHh (OpPMYJIBI KBajpaTa CyMMbl M KBajJpaTa
pazHOCTH
OCyIIeCTBISITh  Pa3NOKEHWE MHOTOYICHOB HA MHOXHUTEIH C
2.5 MTOMOIIIbIO BBIHECEHHUS 33 CKOOKH OOIIEro MHOKHUTES, TPYIITHPOBKU
ClIaraeMbIX, MPUMEHEHHS POPMYJIT COKPAIIIEHHOTO YMHOKCHHSI
26 [TpuMmeHsITh IpeoOpa3oBaHUSI MHOTOWICHOB JIJISI PEIICHUS PA3IMIHBIX
' 3a/1ay U3 MaTeMaTHKH, CMEKHBIX IIPEIMETOB, U3 PeaIbHON MPAKTUKH
27 Hcrnonbs30BaTh CBOMCTBA CTENEHEW C HATYypPAJIbHBIMU IOKAa3aTEIsIMU
' JUISL IPe00pa3oBaHus BBIpAXKCHUI
3 YpaBHEHUS U HEPAaBEHCTBA
Pemarp nuHelHbIE ypaBHEHHS C OJHOW MEPEMEHHOM, MPUMEHSA
3.1 IpaBmJIa IEPEX0/Ia OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHILHOMY €MY.
[TpoBepsTh, SIBISIETCS JIM YUCIO KOPHEM YpaBHEHUS
3.2 [IpumensiTh rpaduueckue METOAbI TPH PEHICHUH JHHEHHBIX
' YPaBHEHUH U UX CUCTEM
33 [ToxOupare mpuMepbl TAp YHCET, SBISIIONIMXCS PEIICHUEM
' JUHEHHOTO ypaBHEHUS C IByMS IEpEMEHHBIMU
CTpoHTh B KOOPJAMHATHOM TIIOCKOCTH IpayK JIMHEHHOTO ypaBHEHUS
3.4 C ABYMS MEPEMEHHBIMU; MONIB3YACh IpauKoM, MPUBOIUTH TPUMEPHI
peIIeHUsT ypaBHEHUS
35 Pemate cucteMbl JByX JIMHEWHBIX YpPaBHEHHM C  JAByMSA
' MEPEeMEHHBIMH, B TOM YHUCIIE TpaduIecKu
CocTaBisITh U peniaTh TMHEHHOE YpaBHEHHUE UM CUCTEMY JIMHEHHBIX
3.6 YpaBHEHHH O YCIIOBHIO 33/1a49H, HHTEPIPETHPOBATH B COOTBETCTBUHU
C KOHTEKCTOM 3aJIa4M MOJy4YEeHHBIH pe3ynbTarT
4 Koopaunate! u rpadguku. OyHKInu
N300paxaTh Ha KOOPIAWHATHOW MPSIMOW TOYKH, COOTBETCTBYIOIIHE
4.1 3aJJaHHBIM KOOPJHWHATAM, JIYYH, OTPE3KH, WHTEPBAJIBI, 3alHCHIBATH

YHUCJIOBBIC TPOMCIKYTKH HA anre6pa1/1quI<0M SA3BIKC




n OTMmedaTh B KOOPAMHATHOW TUIOCKOCTH TOYKH TIO 3aJlaHHBIM
' KOOpJMHATaM
43 Crtpourts rpaduku iuHeHHBIX QyHKkund. CTpouTh rpaduk GyHKINN Y
' = [x]
OnuceiBaTh ¢ MOMOIILI0 (PYHKIHMN W3BECTHBIE 3aBUCUMOCTH MEKIY
4.4 BEJIMYMHAMU: CKOPOCTb, BpEMS, PACCTOSIHHE, LIEHY, KOJIMYECTBO,
CTOMMOCTb, POU3BOAUTEIILHOCTD, BpeMsi, 00bEM paboThI
4.5 Haxoauth 3HadueHne QyHKIUH 110 3HAYCHUIO €€ apryMeHTa
[Tonumate rpaduyeckuii cnoco® TPEACTABICHUS W  aHAJIHM3a
4.6 uH(popMaIMK, HW3BJICKAaTh M HHTEPIPETUPOBATH WH(OOpPMAIUIO W3
rpaUKOB peaIbHBIX MPOIECCOB U 3aBHCHMOCTEH
8 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs
pe3yJbTara
1 Uucna u BBIYUCIECHUS
Hcnonp30BaTh  HadajdbHBIC  TPEACTABICHUS O  MHOMKECTBE
11 JNEHCTBUTENBHBIX YHCET 711 CPAaBHEHUS, OKPYTIICHHUS U BHIYUCIICHU,
' HU300paxaTh JEHCTBUTEIBHBIC YHCIIA TOYKAMH Ha KOOPIWHATHOU
IpsAMOi
[IpumensTh TOHSATHE AapU(PMETUYECKOTO KBAJAPATHOTO KOPHA,
12 HaXOJWTh KBAaJPaTHbIC KOPHHU, HCIOJIB3yS TPU HEOOXOIUMOCTH
' KaIbKYJISTOD, BBITIOJTHSTh npeoOpa3oBaHus BBIpAXECHHH,
CoOJIeprKalINX KBaJIpaTHbIC KOPHH, UCTIOIB3Ys CBOMCTBA KOPHEH
13 Hcnonp30BaTh 3amucy OONBIIAX M MaJbIX YHCET C TOMOIIBIO
' JECATUYHBIX Apo0eii u cTeneneli yrcna 10
2 AnrebpanuecKue BhIpAXKEHUS
[TpuMeHSTh TIOHATHE CTENEHU C IIEeJBIM TOKa3aTelIeM, BBITIOIHATH
2.1 npeoOpa3oBaHus BBIPAKEHUH, COAEPKAIIUX CTENEHU C LEIbIM
nokasaresem




2.2

BBIMONHATE  TOXIECTBEHHBIE MPeoOpa3oBaHUS  pallMOHAIBHBIX
BBIDQXCHUM Ha OCHOBE IIpaBWJI JCWCTBUM HAJ MHOTOWIECHAMH U

anreOpanyecKuMHu ApoOsMu

2.3

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIN

2.4

3.1

3.2

3.3

[TpuMeHsTH TpeoOpa3oBaHusl BBIPAKEHHUH I PEHICHUS Pa3IMYHBIX

3aJ1a4 U3 MaTeMaTUKU, CMEXHBIX [IPEIMETOB, U3 pealbHON MPAKTUKU
VYpaBHEHUS U HEPABEHCTBA

Pemrats HHHeﬁHBIe, KBaJpaTHbIC YpPaBHCHHUA W palHdOHAJIbBHBIC
YpaBHCHU:, CBOAAIIUCCA K HUM, CUCTEMbI JIBYX ypaBHeHI/Iﬁ C IBYyMs

MNEPEMCHHBIMU

[IpoBOANUTE NPOCTEHIINE WCCIECIOBAHUSA YPAaBHEHUHM M CUCTEM
YpaBHEHMH, B TOM YHUCIE€ C IPUMEHEHHEM TIpadUUYEeCKUX
IpeJIcTaBIeHUN (yCTaHaBJIUBATh, UMEET JIU YPABHEHHUE WM CHCTEMA

ypaBHeHI/Iﬁ peumcHusda, €CJIiu UMECT, TO CKOJIbKO, U npoqee)

[lepexonuTs OT cioOBecHOW (OPMYIMPOBKHM 3amauu K €&
anreOpanyecKor MOJENN C TIOMOUIBIO COCTABICHHS YPaBHEHUS HIIH
CUCTEMbl ypaBHEHMH, HHTEPIPETUPOBATH B COOTBETCTBUU C

KOHTEKCTOM 3a]1a4¥ MOJTYYECHHBIN pe3yJbTaT

3.4

4.1

4.2

[IpuMeHsSITh CBONCTBAa YHUCIIOBBIX HEPAaBEHCTB JMJIi CpPaBHEHHS,
OLICHKH, pelIaTh JIMHEHHbIE HEPABEHCTBA C OJHOW IEPEMEHHON U MX
CUCTEMBI, 1aBaTh I'pauueCKyI0 WIUTFOCTPALIMI0 MHOXKECTBA PEIICHUN
HEPABEHCTBA, CUCTEMbBI HEPABEHCTB
OyHKIUH
[ToHumMaTh M HCMONB30BaTh (PYHKLUMOHAJIbHBIE TMOHATHS M S3BIK
(TepMHUHBI, CUMBOJMYECKHE O003HAYEHMsI), OIpPENEISITh 3HAUECHUE
(YHKLIMU 110 3HAYEHUIO apryMeHTa, ONpeAeNsITh CBOMCTBA (DYyHKIIMU
o e€ rpauky
CrtpouTth rpauku 1eMeHTapHbIX GYHKIUN BUa:

y=k/x

k/x




, Y =X3, Y = X3, ¥ = [X|, omuCBIBaTh CBOWCTBA YMCIOBOM (YHKIUU MO €€
rpaduxy

9 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHS OCHOBHOM
NpoBepPsSIEMOro .
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yjabTara
1 Yucna u BBIYUCIECHUS
11 CpaBHMBaATh M yHOPSAAOYMBATH PALMOHAIBHBIE U HUpPPALMOHAIbHbBIC
' qyucia
BrinonHsaTes apudmeTHueckue 1eHCTBUS ¢ palliOHAIbLHBIMU YUCIIAMU,
1.2 CcOoYeTasi YCTHbIE MU MUCbMEHHBIE MPUEMBI, BBIIIOJHATH BBIYMCIIEHUS C
HMppaurOHaJIbHBIMHA YHCIIAMHU
13 HaxonuTh 3HaueHUs CTENEHEW C LIEJIBIMA NOKA3aTesAMU U KOPHEW,
' BBIYMCIISATh 3HAYCHUS YUCIOBBIX BBIPAKEHUN
14 OKpyriiiTh ~ JEUCTBUTEIBHBIE  YHUCIA, BBINOJIHATH  HPUKUIKY
' pe3yJibTaTa BEIYMCIEHUN, OUEHKY YHCIOBBIX BHIPAXKEHUI
2 YpaBHEHUS U HEPABEHCTBA
”1 Pemlare nuHElHBIE W KBaJApaTHbIE YPAaBHEHUs, YPaBHEHUS,
' CBOJISIIMECS K HUM, TPOCTEHIIIHE JPOOHO-pallMOHAIbHBIE YPaBHEHUS
Pemate cucTeMsl IByX JJMHEHHBIX YPAaBHEHHM C IBYMS IEPEMEHHBIMU
2.2 Y CUCTEMBI IBYX YPAaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SABIISIETCS
JIMHEVUHBIM
Pemath TekcTOBBIE 3aa4M aNredpandeckKuM CrocoOOM ¢ MOMOIIBIO
2.3 COCTAaBJICHUSI YPABHEHMS WIM CHUCTEMBI JIByX YPaBHEHUH C JBYyMS
MePEMEHHBIMU
[IpoBOAMTHL MPOCTEUIINE WCCIECIOBAHUS YPABHEHUM M CHCTEM
Y YpaBHEHHH, B TOM 4YHCI€ C TPUMEHEHHEM TpadUuyecKux
' MIPEACTABICHUI (HApUMEpP, YCTaHABJIMBATh, UMEET JIM YpaBHEHUE
WJIU CUCTEMa YPAaBHEHHU PEIIeHUSs, €CJIM UMEET, TO CKOJIBKO)




2.5

2.6

Pemate JMHEHHBIE HEPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA,
n300pakaTh pelIeHNne HEPAaBEHCTB HA YUMCIIOBOM MPSIMOM, 3aIIMChIBATh

PEIICHUE C ITIOMOIIIBIO CHUMBOJIOB

Pemrate cucTeMBl JTHHEHHBIX HCpaBCHCTB, CUCTCMblI HCPABCHCTB,
BKJIIOYAOOIUME KBaApaTHOC HEPaBCHCTBO, I/1306pa)KaTb pEIICHUC
CHUCTCMbI HCPABCHCTB HaA YHCIO0BOM HpHMOfI, 3aIlIMCbIBAaTh PCIICHUC C

IIOMOIIbIO CHUMBOJIOB

2.7

Hcmons3oBaTh HEPABCHCTBA IIPH PEIICHUHN PA3JIMYHBIX 3aJa4

OyHKIMHU

3.1

3.2

PacnosnaBath  (QyHKIMHM  W3Yy4YEeHHBIX  BHAOB.  lloKa3pIBaTh
CXEMAaTHYECKH pAacIlOJIOKEHHE Ha KOOPAMHATHOW  IUIOCKOCTH
rpadukoB Qynkimi Buma: Y=KXx, y=kx+b, y=k/x, y=ax’tbx+c, B
3aBUCUMOCTH OT 3Ha4eHUH K03((PUIIMEHTOB, ONMUCHIBATH CBOWCTBA
byHKIMIA

[Toka3pIBaTh CXEMAaTHYECKH pACIONIOKEHHE Ha KOOPAMHATHOW
IUIOCKOCTH TpadukoB GyHKIMU Buga Y = VX, Y = |X| ¥ OMUCHIBAThH

CBOICTBA PYHKIIUI

3.3

Crpouth M u300paxaTb CXEMaTUYECKH TIpauKu KBaJpaTHUHBIX
(GyHKIMI, OMMCHIBaTh CBOWCTBAa KBAJpPaTUYHBIX (QYHKIHH MO HX

rpadukam

3.4

Pacno3naBaTh KBajpaTuuHyl (QYHKIUIO N0 ¢GopMmysie, NPUBOIUTH
IpUMEphl KBaJIpaTUYHBIX (YHKIMH U3 peanbHOW KU3HM, (U3MKH,

reoMeTpUn

Apudmernueckasi U reoOMeTpUUYECcKas IpOrpeccuu

4.1

4.2

Pacno3naBaTh apu(MeTHUYECKYI0 U TE€OMETPUYECKYIO IMPOrpeccuu
P Pa3HBIX CIIOCO0AxX 3aJaHus

BBINONHATE BBIYMCICHUS C UCMONb30BaHUEM (OpMyn N-TO wiieHa
apupMeTHUIECKOl ¥ TEOMETPUUYECKON MPOTrpecCcHii, CyMMBI MEPBBIX N

YJICHOB

4.3

I/I306pa>1<aTL YJICHBI OCICa0BATCIBHOCTHU TOYKaMH Ha

KOOPJAMHATHOW INIOCKOCTH




4.4

Pemiate 3aaa4u, CBA3aHHBIC C YMCJIOBBIMHU ITOCJICA0OBATCIBHOCTAMU, B
TOM YHCJIC 3aJa4yu u3 peanLHoﬁ KHU3HHU (C HCIIOJIb30BaHHUEM

KaJIbKYJISTOPa, HU(POBBIX TEXHOIOTHIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA
1 Yucna u BIYUCICHUS
JlpoOu OOBIKHOBEHHBIE M JECATHUYHBIC, IEPEX0] OT OJHON (OPMBI 3aMUCH
11 npobeit k apyrou. IloHsTHE panMOHaNbHOrO 4YMCia, 3alMCh, CPaBHEHUE,
yIOPSI0YMBAHUE PALMOHATIBHBIX YHCEI
12 Apudmernueckue 1elcTBUS € pallMOHATIBHBIMY YnciIaMu. Perienue 3a1a4 u3
' peasibHOM MPAaKTUKK HA YacTH, Ha IpOOH
13 CreneHb ¢ HaTypaJbHBIM IIOKa3aTelIeM: OMNpeeNieHHe, MpeoOpa3oBaHMe
' BBIpQ)XEHUI Ha OCHOBE ONpPEIEICHNUS, 3aUCh OOIBIINX YHCell
14 [IporeHTHI, 3amUCh MPOLEHTOB B BUAE ApoOU M IpoOH B BHJE MPOLEHTOB.
' Tpu ocHOBHBIE 33]aun HA IPOLICHTHI, peIlIEHHUE 337a4 U3 pealbHOU PaKTUKH
. [IpuMeHeHHe TNPU3HAKOB JEIUMOCTH, pAa3JIO)KEHHE Ha MHOMKUTEIN
' HATYpaJIbHBIX YHCEI
16 PeanbHble  3aBucMMOCTH, B TOM 4ucile Tpsmas U oOpaTHas
' IIPONOPLIMOHAIIBHOCTH
2 Anrebpanueckue BbIpaKEeHUs
21 IlepemeHHbIE, YMCIOBOE 3HAYEHHUE BBIPAXKEHUSI C IEPEMEHHOM. [lomycTumbIe
' 3HA4YEeHUs IEPEMEHHBIX
25 [IpencraBneHne 3aBUCUMOCTH MEXJy BeIMYMHAMU B BUAE (OPMYJIBL.
' Brruucnenus mo ¢popmynam
23 [IpeoOpa3oBanre OyKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO pPAaBHbIE
' BBIpKEHUS
2.4 CBoiicTBa CTeNeHH ¢ HAaTypaJbHBIM ITOKa3aTelleM
25 OnHounensl 1 MHOrowiIeHbl. CreneHb MHOrowieHa. CiiojkeHue, BEIYUTaHuE,
' YMHO>KE€HUE MHOTOWIEHOB
@opMyJbl  COKpAIIEHHOTO YMHOMKEHHUS: KBaJpaT CyMMbl U KBajapar
2.6 pasHocti. DopMyna pa3sHOCTH KBajapaToB. Pa3nojkeHHe MHOTOYJICHOB Ha
MHOHUTEITH




3 YpaBHeHHS
31 VYpaBHeHHe, KOpPEHb YpaBHEHHs, IpaBHja NpeoOpa3oBaHUS ypaBHEHHS,
' PaBHOCHJIBHOCTb YPAaBHEHUN
3.9 JluHeitHOe ypaBHEHHUE C OJIHOW MEPEMEHHOM, YMCJIO KOpPHEH JIMHEUHOro
' YpPaBHEHUS, PEUICHUE JINHEUHBIX YPABHEHUI
33 CocraBiieHre ypaBHEHUH 10 yCIOBHIO 3aJaui. Perienre TeKCTOBBIX 3a1a4 ¢
' IIOMOUIBIO YPAaBHEHUN
3.4 JluneliHoe ypaBHEHHE C IBYMs ITIEPEMEHHBIMU U €T0 Tpaduk
Cucrema JOByX JIMHEHHBIX ypaBHEHUH C JABYMs I€peMEHHbIMU. PemieHue
3.5 CHCTEM ypaBHEHHH criocoOoM nojcTaHoBKH. [Ipumeps! penienns TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHHUU
4 Koopaunats! u rpaduku. OyHKmn
4.1 Koopaunara Touky Ha mpsmMon
42 UYucnosble IpoMeXyTKH. PaccTosiHue MeK 1y AByMS TOUKaMU KOOPAMHATHOU
' psAMOi
43 IIpsimoyronbHas cucrtema koopauHat, ocu OX u Oy. AGcuucca U opAuHaTa
' TOYKH HAa KOOPJAWHATHOM IJIIOCKOCTH
4 ITpumeps! rpadukoB, 3a1aHHbIX GopMysamu. UteHne rpaukoB peabHBIX
' 3aBUCUMOCTEN
4.5 [Tonstue pynkuuu. I'paduk pynknuu. CroiicTBa pyHKUIMM
4.6 Jluneitnasa ¢pynkuus, e€ rpaduk. I'padux pyHkmm y = [X|
47 I'padnueckoe perieHue JUHEHHBIX YpaBHEHUH U CHUCTEM JIMHEHHBIX
' ypaBHEHUH
8 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Yucna v BBIYUCIIEHUS
11 KBagpatublii kopeHb u3 uucna. [loHsATHE 00 HMPpPAlMOHANIBHOM YHCIIE.
' JlecsiTuuHble MPUOIMKEHNS UPPALMOHATIBHBIX YHCE
CpoiicTBa apupMeTHdyecKuX KBaJpaTHBIX KOpPHEH M UX MPUMEHEHHE K
1.2 peoOpa3oBaHUIO YHCIIOBBIX BBIpAKEHUI u BBIUNCIICHUSIM.
JlelicTBUTENbHBIC YKCIIA




9 KVIACC

13 Crenens ¢ 1enspIM MokasareneM U e€ cBoiictBa. CTaHgapTHas 3aluch Yucia
2 AnrebpanyuecKue BHIPAKCHHS
91 KBagpartuelii TpEXwiIeH, pasloKEHUE KBAaJpaTHOIO TPEXWIECHA Ha
' MHOKHUTEIN
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO are0Opanveckoit 1poou
2.3 CrnoxeHue, BBIYMTaHNUE, YMHOKECHHE, JICICHUE allreOpandecKux apooei
2.4 PannonanbHble BbIpayKEHUS U UX IIpeoOpa3oBaHue
3 YpaBHEHUS U HEPAaBEHCTBA
31 KBagpatHoe ypaBHeHHe, (opMyna KOpHEH KBagpaTHOTO YpaBHEHHS.
' Teopema Buera
3.2 Pemienue ypaBHeHUi, CBOIAIIMXCS K IMHEHHBIM U KBaIPaTHBIM
3.3 [Ipocreiimme qpoO6HO-palliOHAILHBIE YPABHEHUS
I'paduueckas uHTEpHIpeTaus YpaBHEHUH ¢ ABYMs IEPEMEHHBIMU U CUCTEM
3.4 JIMHEWHBIX YPAaBHEHUM C IBYMs IepeMeHHBIMU. [Ipumepsl pemenus cucreM
HEJIMHEHHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMH
3.5 Pemenne TeKCTOBBIX 337129 areOpandecKuM criocooom
3.6 YucnoBbie HEPAaBEHCTBA U MX CBOWCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITEpEMEHHON
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JInneliHbIe HEPABEHCTBA C OJJHOM IIEPEMEHHON
3.10 CucTeMbl TMHEWHBIX HEPABEHCTB C OJIHOM MepeMeHHON
4 OyHKIMH
i1 ITonartue @ynkuun. OOIacTb ONpeneNeHuss M MHOXKECTBO 3HAUYEHU
' ¢dbyukuun. CriocoObl 3a1aHust QyHKIHI
4.2 I'paduk pynkuuu. YreHue cBONCTB GYHKIUH 10 €€ rpaduxy
4.3 [Ipumeps! rpadukoB QyHKIIHM, OTpaXkaroMMX pealbHble IPOLECCH
44 @OyHKIUYN, ONUCHIBAIONINE TPSIMYI0 W OOpaTHYIO TPOTOPIHNOHATIHHEIC
' 3aBUCUMOCTH, UX I'pauKu
4.5 @yHknuu y =x2 y = X’
4.6 Oyukmmu y = (X, Y = |x|
4.7 I'padmyeckoe penieHne ypaBHEHUH U CUCTEM YpaBHEHUI




Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

1 Yucna v BBIYKCICHUS
11 ParonaneHble 4Mcna, MppanyMoHAIbHBIE YMCIA, KOHEYHbIE M OECKOHEUHbBIE
' JeCATUYHBIE JPOOU
MHOECTBO  IEHCTBUTENBHBIX  YHCEN, JEHCTBUTENBHBIE 4YHCIA  Kak
19 OecKOHEUHbIE JAeCATHYHBIE ApoOM. B3aMMHO OJHO3HAYHOE COOTBETCTBUE
' MEXJy MHOXECTBOM JCHCTBUTEIBHBIX YHCEI WM KOOPAMHATHOM IPSMOM.
CpaBHeHuE 1ENCTBUTENBHBIX YUCEI
1.3 Apudmernueckue IeHCTBHS ¢ AEHCTBUTEILHBIMU YUCIAMH
N3mepenus, npuOnmxeHus, oueHKu. PazMepbl 00beKTOB OKPYKAIOLIEro MUpa,
14 JUIMTEIBHOCTh IPOLIECCOB B OKpYy»KatouiemM mupe. [IpubnmxénHoe 3HaueHHe
' BEJIMYMHBI, TOUHOCTh NpuOIkeHus. Okpyrienue uncen. [Ipukuaka u oueHka
pEe3yJIbTATOB BHIYMCIICHUIA
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 VYpaBHEHUS ¢ OAHOM IIEpEMEHHOM
2.2 JInnelinoe ypaBHeHue. PemieHne ypaBHeHUN, CBOAAIIMXCA K JIMHEUHBIM
2.3 KBagparnoe ypaBHeHue. Penienue ypaBHEHHM, CBOIAIIMXCS K KBAAPATHBIM
24 bukBanpatHoe ypaBHeHue. IIpuMepsl pelleHUs ypaBHEHHUHM TpPETbe U
' YETBEPTOU CTEIICHEN Pa3JIOKEHUEM HAa MHOKHUTEIN
2.5 Pemenne npoOGHO-paliMOHaNbHBIX YPaBHEHUN
2.6 CucreMbl ypaBHEHUI
2.7 VYpaBHeHUe ¢ ABYMsI IEPEMEHHBIMU U €10 rpaduk
2.8 Pemenne cucreM IByX JIMHEMHBIX YPABHEHMH C IBYMs IEPEMEHHBIMU
29 Pemenue cucreM AByX ypaBHEHUH, OJHO U3 KOTOPBIX JIMHEWHOE, a Ipyroe —
' BTOPOU CTEIECHH
2.10 ['padmyeckas MHTEpIpETALUS CUCTEMBI YPaBHEHHH C IBYMsI IEPEMEHHBIMU
2.11 Pemenne TeKCTOBBIX 3a71a4 areOpandecKuM CriocoOomM
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemienne nuHEeWHBIX HEPABEHCTB C OJHOW MEPEMEHHOU
2.14 Pemenue cucrem TMHEHHBIX HEPABEHCTB C OAHON EPEMEHHOM
2.15 KBanpaTHble HEpaBEeHCTBA




I'paduueckas wHTEpHIpeTayisi HEPABEHCTB W CUCTEM HEPABEHCTB C IBYMS

2.16
HIepEMEHHBIMU

3 DOyHKIMH

31 KBangpatuunas ¢ynkuus, e€ rpaduk u cpoiictBa. Ilapabomna, koopanHaThbl
' BEPIINHBI TapadoIbl, 0Ch CHMMETPUH TapadoIIbl

3.2 I'paduku pynkumii y=Kx, y=kx+b u ux cpoiicra

3.3 I'paduku pynknmii y=K/x, y = X° u ux cBoicrsa

3.4 I'paduku pyHKIMI , 1 UX CBOMCTBA
4 YucnoBele N0CIEI0BATEIBHOCTH

41 Onpenenenue u crnocoObl 3aJJaHNUs YMCIOBBIX MOCIE0BAaTENbHOCTEN. 3a1aHne
' MOCIICI0BATEIFHOCTH PEKYPPEHTHOM (popMyIioii U hopMyIIoi N-TO wieHa

45 Apudmernueckass mporpeccus. PopMmynbl N-ro WieHa apu(METHIECKOH
' IPOTPECCUH, CyMMBI NIEPBBIX N UIECHOB

r ['eomerpuueckasts mnporpeccusi. @Dopmyibsl N-ro wieHa Te€OMETPUUYECKON
' IPOTPECCUH, CyMMBI TIEPBBIX N YWICHOB

44 N300pakeHre wieHOB apU(PMETHUEeCKO M TIeOMEeTpUUYECKOW Nporpeccuit
' TOYKaMHU Ha KOOPAMHATHOM IJIOCKOCTH. JINHENHBIN U SKCIIOHEHIIMAIIBHBIN POCT

4.5 CrnosxHble MPOLIEHTHI




IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM pe3yJibTaTaM
0CBOEHHUS OCHOBHOI 00pa30BaTe/IbHOI NPOrPaMMbI OCHOBHOTI'O
o0u1ero oopazoBanusi Ha ocHoBe PI'OC

YMeHue ornepupoBaTh MOHATUSMHU: MHOXKECTBO, IOAMHOMXECTBO,
omepanuu HajJ MHOXKECTBAMH; YMEHHUE ONEPUPOBATH MOHSATHUSIMHU:
rpad, CBs3HBIN rpad, AepeBO, LUK, TPUMEHATh UX MPH PEHICHUU
3aja4; yMEHHE UCIIONb30BaTh TpaHuuecKoe IpelCTaBlICHHE
MHOJKECTB ISl OIKCAHUSl pealibHBIX IPOILIECCOB U SIBICHUM, MpU

pEIIeHNH 3aa4 U3 IpYruxX Y4eOHbIX MIPEIMETOB

YMeHue onepupoBaTh MOHATUAMU: ONPEACIICHHE, aKCHOMA, TEOPEMA,
JI0Ka3aTeNbCTBO; YMEHHE paclo3HaBaThb WCTUHHBIE U JIOKHBIC
BBICKA3bIBaHUs, NPUBOJIUTH INPHUMEPBI U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBAHUA U OTPpULAHUSA BBICKA3bIBaHUH

YMeHne onepupoBaTh MOHATHAMU: HATYPAJIbHOE YUCIIO, IPOCTOE U
COCTaBHOE YHUCJO, JEIMMOCTh HaTypaJdbHBIX YHCEN, MPU3HAKU
JETUMOCTH, 1I€JI0€ YUCIIO0, MOAYJIb YHCIia, OOBIKHOBEHHAs! Ipo0b U
JecsTHYHas ApoOb, CTAaHJAPTHBIN BUJ YKCIIA, PAlMOHATFHOE YHCIIO,
UpPpALMOHATIBHOE YMCIIO, apu(METHYECKU KBaJpaTHBIA KOPEHb;
YMEHUE BBINOJHATh JEHCTBUS C 4YHCIaMHM, CpPaBHUBATb U
YHOOPSIIOYMBATh YWCTA, TPEACTABIATh YHCIa Ha KOOPAMHATHOM
NpsIMOM, OKPYIJIATh 4WCIAa; YMEHUE JieJaTh MNPUKUAKY U OLEHKY

pe3yJibTaTa BEIYMCIEHUN

YMeHue onepupoBaTh MOHIATHIMH: CTETIEHb C LEIbIM MOKa3aTelIeM,
apu(dMeTHUECKUI KBaIpaTHbIM KOPEHb, MHOTOYJIEH, aJire0Opandeckast
Ipo0b, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HaTypajbHOW CTEHEHH
OoJibllle €MHMIBI; YMEHHE BBINIOJIHATH pacuéTsl MO (opMmyiam,
npeoOpa3oBaHus LENbIX, JPOOHO-PALIMOHANBHBIX BBIPAXEHUN U
BBIPAXEHUM C KOPHAMM, pa3/IoKEHNE MHOTOWIEHA HA MHOXHTEIH, B
TOM YHCJIE C HUCHOJb30BaHHWEM (OpMYy]T Pa3HOCTH KBaJApaToB H

KBaaApaTa CyYMMBbI U Pa3HOCTU




YMeHue oneprupoBaTh MOHATUAMU: YUCIOBOE PAaBEHCTBO, YPABHEHUE
C OJHOM INEpEeMEHHOW, 4YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHE PEIIaTh JIMHENHBIE U KBAJIpaTHbIC yPABHEHUS,
JIpOoOHO-pallMOHATIbHBIE YPABHEHUS C OJHOW NEPEMEHHOH, CUCTEMBbI
JIBYX JIMHEHHBIX YPABHEHUN, IMHEHHBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JApOOHO-pallMOHAJIbHbIE HEPABEHCTBA C OJHOM
[IEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a/1a4 U3 IPYTUX IIPEIMETOB
U TPaKTUYECKUX 3a7ad; YMEHHE MHCIIONb30BaTh KOOPAUHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IUIOCKOCTB JJISi M300pakeHUs pereHHM

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHITUIMHE: QYHKIHS, TpaduK QYHKIUU, HYJIN
byHKIMY, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, IIPOMEXYTKHU
BO3pacTaHus, yObIBaHWs, HAWOOJbIIEE W HAUMCHBIICE 3HAYCHHS
GyHKIUY; yMEHUE OIIEpUPOBATH IIOHATUSAMU: npsAmas
NPOTIOPIIMOHATILHOCTb, JINHEHHAST PYHKIIUS, KBapaTU4Has yHKIHS,
oOpaTHasi MPOMOPIMOHATBHOCTh, TMapadoia, TumnepOoia; yMEHHe
cTtpouth rpaduku  (GYHKIMH, UCHONB30BaTh rpaduku IS
OTIpE/ICIICHUsI CBOWCTB IPOIIECCOB M 3aBUCUMOCTEH, JUISI PEIICHUS
3aa4 U3 APYTUX yU4EOHBIX MPEIMETOB U PEaNbHON KU3HU; YMEHHE

BbIpaXxaTh (OpMyJIaMH 3aBUCUMOCTH MEX/y BEJIMUUHAMU

YMmenne ONCprupoOBaTh IIOHATUAMU: IIOCJIICAOBATCIBHOCTD,
apudMeTHuecKkass M TeOMeTpUYecKas IpPOrpeccud; yMEHHe
MCII0JIb30BaTh CBOMCTBA MOCIEI0BATENBHOCTEHN, (hOPMYIIBI CYMMBI U
oO0I1ero wieHa MpU PELIeHUH 337ady, B TOM YHCIE 3a]ad U3 JIPYTUx

y4eOHBIX MPEIMETOB U PEATbHON KU3HU

YMeHue pemaTh 3aa4d pa3HbIX TUIOB (B TOM YHCIE Ha MPOLEHTHI,
JOIM M 4YacTW, JBW)KEHHUE, paboTy, IIEHy TOBapOB U CTOMMOCTH
MOKYIIOK U YCIIYT, HAJIOTH, 33a7[a4il U3 00JacTH YIpaBIeHUs JINIHBIMU
U ceMeWHbIMH (UHAHCAMH); YMEHHE COCTaBISATh BBIPAXKEHUS,
YPaBHEHHs, HEpPABEHCTBA M CHUCTEMBl 110 YCIOBHUIO 3aJayH,
UCCIIEI0BATh IOJIYYEHHOE PEIICHNE U OLICHUBATh NIPaBI0NO0J00HOCTb
MIOJIy4YE€HHBIX PE3YyJIbTaTOB

YMeHue onepupoBath NOHATHIAMHU: (GUTYpa, TOUKA, OTPE30K, IpsMas,
ayd, JIOMaHasl, yrodi, MHOTOYTOJIbHUK, TPEYrOJbHUK,

paBHOOEIPEHHBIN U PaBHOCTOPOHHUI TPEYTOJbHUKH,




NPSMOYTOJBHBIN TPEyroJbHUK, MeIuaHa, OHWCCEKTpUca W BBICOTA
TPEYroJIbHUKA,  YeTBIPEXYTOJbHHUK, Mapajuiejaorpamm,  pomo,
IpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU (UIypamy;
YMEHHUE peuiaTh 3aJadd, B TOM YHUCIE U3 IOBCEIHEBHOW JKM3HU, Ha
HaXO0XJICHNE F€OMETPUYECKHUX BEIUYHH C IPUMEHEHUEM U3yYEHHBIX

CBOWCTB Guryp u pakroB

10

YMeHue onepupoBaTh MOHSATHSAMU: PAaBEHCTBO (UTYpP, PaBEHCTBO
TPEYTrOJIbHUKOB; NapaJIeIbHOCTh U MEPIEHINUKYJISPHOCTh MPSMBIX,
YroJd MEXIy HpsIMBIMH, TEPHEHAMUKYJISpP, HAKJIOHHASA, MPOEKIIMS,
nonobue  ¢uryp, TOAOOHBIE  TPEYrOJbHUKH,  CHUMMETpUS
OTHOCUTEJIbHO TOYKM M MPSMOI; YMEHHE PACIIO3HABATh PaBEHCTBO,
CUMMETpUI0 U momobue  duryp, napajyieIbHOCTh U

MEPIEHIUKYIISIPHOCTD MPSMBIX B OKPYXKarOIEM MUpe

11

YMeHue OnepupoBaTh IOHATHAMM: JUIMHA, PACCTOSHHE, YIoJl
(BemMuMHA yIJa, CUHYC M KOCHHYC yIJIa TPEyroJIbHUKA), IUIOLIa/lb;
YMEHHUE OIIEHUBAThH Pa3MephI MPEIMETOB H OOBEKTOB B OKPYIKAIOIIEM
MHUpE; yMEHUE NPUMEHATh (OpPMYJIbI NEepUMETpa U IUIOMIAIH
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH U IIOLIAAN Kpyra, ooObema
IIPSAMOYTOJIBHOTO IapajulelenuIle/la; YMEHUE NIPUMEHATh NIPU3HAKU
PaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,
teopemy Iludaropa, TpuUroHOMETpUYEeCKHE COOTHOLICHHUS IS

BBIYMCIICHUS ININH, PACCTOSHUM, IIOIIA N

12

YMenue wu3o0pakaTb IUIOCKME GUIYpBl M HUX KOMOUHAIMH,
IPOCTPAHCTBEHHBbIE (DUTYpPBI OT PYKH, C TOMOUIbIO YEePTEKHBIX
MHCTPYMEHTOB M DJJIEKTPOHHBIX CpPEACTB II0 TEKCTOBOMY WJIN

CHUMBOJIbBHOMY OITMCAaHHIO

13

14

YMeHne omnepupoBaTh MOHATHSAMHU: HPSIMOYIOJIbHAs —CHUCTEMa
KOOPJMHAT, KOOPJAMHATBl TOYKH, BEKTOp, CYMMa BEKTOpPOB,
IIPOU3BENICHNE BEKTOpa HA YHCIO, CKaSIPHOE IPOU3BEACHHE
BEKTOPOB; YMEHHE HCIIOJIb30BaThb BEKTOPbl M KOOPAWUHATHI IS
IIPEACTABJICHUS JAHHBIX W PEIICHMS 33J1a4, B TOM YHCIIE U3 JIPYTHX

y‘-IC6HLIX npeaMETOB U pCaHBHOﬁ JKHN3HHU

YMenue ONCpUpOBaAThL TMOHATUAMU: CTOJIOMKOBBIE U KpPYTOBBIC

quarpamMmbl, TaONMIbI, CpeaHee apupMeTHUecKoe, MeuaHa,




15

16

HauOoJbIlIee U HaMEHBIIIEe 3HAUYCHUS, pa3Max YHCIOBOTO Habopa;
YMEHHE W3BJCKaTh, HMHTEPIPETUPOBATh M  IMPEOOPA3OBHIBATH
uH(pOpMAIIMIO0, TPEICTABICHHYI0 B TaOMWIaX W Ha Juarpammax,
OTPaKAIONIYI0 CBOHCTBA U XapaKTEPUCTHUKU PEATbHBIX MPOIECCOB U
SBIICHUH; yMEHHE pacro3HaBaTh HW3MCHUYUBBIC BEIMYMHBI B

OKpYXarolieM MUpe

YMeHue onepupoBaTh MOHATHAMH: CIIYYaWHBIA OMBIT (CIydalHBIN
OKCIEPUMEHT), JJIEMEHTApHOE COOBITHE (DJIEMEHTApHBIA HCXO[)
CIIy4aifHOrO OmbITa, CIy4yailHoe COOBITHE, BEPOSTHOCTb COOBITHS;
YMEHHE HaXOJUTh BEPOSITHOCTU CIIy4alHBIX COOBITHH B ONBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pellaTh
3aJja4d METOJOM OPraHM30BAaHHOIO Iepedopa U ¢ HCHOJIb30BAHUEM
MpaBUJia YMHOXKEHHUS, YMEHHE OLIEHUBATh BEPOSITHOCTU PEAbHBIX
COOBITUI U SIBJICHUI, TOHUMATh POJIb IPAKTUUECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKPYXAlOIIeM MHpPE M B >KU3HU;
3HaKOMCTBO C TIOHSTHEM HE3aBHCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCET U €T0O POJIBIO B MACCOBBIX ABJICHHAX

YMeHue BbIOMpaTh MOAXOASIINN W3YYCHHBINH METOJ AJs pelleHus
3a/1auu, MPUBOJIUTH MIPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEHN B
MPUPOJIE U KU3HH, PACTIO3HABATH MPOSIBICHUE 3aKOHOB MaTeMaTUKU
B HCKYCCTBE, OIHMCHIBATH OT/CJIbHBIC BBIJAIOIIUECS PE3YIbTATHI,
MOJTy4YeHHBbIE B XOJIe Pa3BUTHsI MAaTEMaTUKU KaK HAyKH, MMPUBOJIUTH
MpUMEpbl  MAaTEeMaTHYECKUX OTKPBITMM W WX aBTOPOB B

OTECYECTBEHHOW U BCEMUPHOU UCTOPUHU




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBIX HA OI'D
ITO MATEMATUKE

Kon IIpoBepsiemMblii 31eMEHT COAEPKAHUSA

1 Yucna u BBIYUCIECHUS

11 Harypanbnsie u nensie yucna. [IpusHaky 1e1MMOCTH LEIbIX YUCEI

1o OObIKHOBEHHBIE W JAECATUYHBIE  JpOoOM, TMPOLEHTHl, OECKOHEUHbIE
' MIEPUOINICCKHE IPOOH

13 Panyonanehele umcna. ApudgMeTndyeckue Omepalud ¢ paluoOHAIbHBIMU
' YyHClIaMu

14 JeiicTBuTenpHble uucia. Apudmernyeckue onepanuu ¢ JeHCTBUTENbHBIMU
' qUCIaMu

Le [TpubnnxKEHHBIE BBIYMCICHMS, MpaBUIa OKPYIJIEHHUS, NPUKHUIKA M OLIEHKa
' pe3yibTaTa BBIYMCICHUN
2 Anrebpanyeckue BhIpaXKeHUs

2.1 bykBeHHbIE BbIpa)K€HUS (BBIPAXKEHUS C IEPEMEHHBIMHU )

29 Crenenp ¢ nensiM mnokasareneM. CTeneHb C palMOHAIbHBIM IOKA3aTEJIEM.
' CBoiicTBa CTeNEHH

2.3 MHorouneHs!

24 Anrebpanueckast 1poOb

”5 ApudpmeTnueckuii  KOpeHb  HaTypajJbHOM  crtemeHu.  JlelicTBus ¢
' apu(METHUECKUMH KOPHSIMHU HATypaIbHOH CTETICHN
3 YpaBHEHUS U HEpPAaBEHCTBA

31 Lenbie u npobHO-panoHaNbHble ypaBHEHHA. CHCTEMBI UM COBOKYIHOCTHU
' YpaBHEHUU

39 Lenbie n apoOGHO-panMoHanbHble HepaBeHCTBA. CHCTEMBI MU COBOKYIHOCTHU
' HEPaBEHCTB

3.3 Penrenne TekCTOBBIX 337024
4 YucnoBble OCIE10BATENBHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUs TIOCIIEI0BATEIbHOCTEN




Apudmernueckass M reoMmerpuueckas mporpeccud. Dopmyna  CI0XKHBIX

4.2
IPOLICHTOB
5 DyHKIMHU
OyHknus, cmocodsl 3amanus  GyHknuu. ['paduk  dyHkuun. OOIacTh
OTIpeieNIeHus] U MHOXKeCTBO 3HaueHu# ¢pynkuuu. Hynu pynkuunu. [lpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (YHKUMH. MakCUMyMbl U
MUHUMYMb! (yHKIMU. HaunOosbliee n HauMeHbllee 3HaYeHUE (YHKIMU Ha
IIPOMEKYTKE
6 KoopauHaTsl Ha IpsAMOM U IIIOCKOCTH
6.1 KoopaunaTthnas npsimas
6.2 JlekapTOBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerprueckue Gpurypsl 1 Ux cBoicTBa
7.2 TpeyronbHUK
7.3 MHOroyronsHUKA
7.4 OKpy’>KHOCTb U KPYyT
7.5 W3mepeHue reoMeTpu4eckKux BETMYUH
7.6 BexTopsl Ha TI0CKOCTH
8 BeposTHOCTE U cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepostHocTh
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'pader




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Marematuka. Anredpa: 7-i kiacc: 6a30BbI YPOBEHB: YUeOHUK; 15-¢
u3nanue, nepepadborannoe MaxkaperueB FO.H., Munatok H.I'., Hemkos K.U. u
ap.; moxa penaknuen TenskoBckoro C.A. AKIIMOHEpHOE 00IIIECTBO
«3narensctBO «IIpocBemieHne

» Maremaruka. Anredpa: 8-it kimacc: 6a30BbIi yPOBEHb: YUeOHUK; 16-¢€
u3nanue, nepepadborannoe MakapsrueB FO.H., Munarok H.I'., Hemkor K.U. u
np.; nox peaakuueit TensikoBckoro C.A. AKIIMoOHEpHOE OOIIECTBO
«3narensctBO «IIpocBemenue»

* Maremartuka. Anrebpa: 9-i kiacc: 6a30BbIl YpOBEHB: yUeOHHK; 15-¢
u3nanue, nepepadorannoe MaxkaperaeB FO.H., Munatok H.I'., Hemkos K.W. u
np.; nox peaakmueit TenskoBckoro C.A. AKImoHEpHOE OOIIECTBO

«M3marenscTBO «IIpocBenieHne»

METO/JIUYECKHUE MATEPHUAJIbI JJIS1 YUYUTEJISA

Metoauueckue pekoMeHaanuu. 7-9 knaccol (kK yueonuky MakapsrueBa FO. H.
uap.)

Makapsrues FO.H., Munarok H.I'., Hemkos K.W. u ap./ ITox pen.

Tenskockoro C.A.



IINPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. buomuoreka LIOKhttps://m.edsoo.ru/

2. https://uchitelya.com/matematika/

3. https://urok.1sept.ru/

4. https://resh.edu.ru/

5. https://4ege.ru/gia-matematika/

6. https://fipi.ru/

7. https:/lyaklass.ru/



