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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOINIETo
oOpa3oBaHus: OHA 00ECIeYMBAET U3yUCHHUE JIPYTUX JUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTApHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUs U B MTOBCEAHEBHOM kU3HU. PazButue y oOyuaronmxcs
HAy4YHBIX TMPEJCTABICHUN O TMPOUCXOKIACHUM M CYUIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHUs] MaTEMaTUYECKON HAyKOM SIBJICHUI U MPOIIECCOB
B NIPUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAYyUYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX /IS aJanTalliid B COBPEMEHHOM ITH(PPOBOM
obmectBe. M3yueHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMs HaOII0/aTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBAaTh CBOU JCHCTBHSI M BBIBOBI,
dbopmynupoBath yTBepxkaeHUsA. OCBOCHUE Kypca alireOpbl 00ecreunBaeT pa3BUTHE
JOTUYECKOTO MBINUICHUSI OOYYaroMIMXCsA: OHM HCHOJB3YIOT JACIyKTUBHBIE U
WHYKTUBHBIE PacCyXJeHusl, 0000IIeHHEe U KOHKPETU3aIlNIo, aOCTparupoBaHue U
aHanoruto. OOyyeHue  anrebpe  mpeanoyiaraeT  3HAYUTEIbHBIH  00BEM
CaMOCTOSITENIFHOM  JICATEIBHOCTH  OOYYarOMIMXCs, TOSTOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 SABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINAIIA O0yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Anredpa» ajii OCHOBHOTO
o0miero o0pa3oBaHNs OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOANUYECKUE
JuHuM: «Yucnaa u BRIUUCICHUSN», K ANTEOpandecKue BhIPAKECHUSN, «YpaBHEHUS U
HepaBeHCTBa», «DyHkimm». Kaxmas w3 3THX Ccoaep)KaTeIbHO-METOIUIECKIX
JVHUHA pa3BUBACTCs HAa MPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOICHCTBYS C
JPYTUMU ero JuHusMd. B xome wu3ydeHus y4eOHOro Kypca o0Oydaromumcs
MPUXOAUTCS JIOTUYECKU PACCYXKJaTh, MUCIOJIB30BATh TEOPETUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 3TUM B TMporpaMMmy y4eOHOTO Kypca «Ajredpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEJCTABICHHBIE BO BCEX OCHOBHBIX pasieiax
MaTeMaTUYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIUE OBJIAJECHUIO 00YyYaIOIIMMUCS
OCHOB  yHUBEPCAJIBHOTO MareMaTthdeckoro si3bika. ComepkaTenbHONW |
CTPYKTYpHOM OCOOEHHOCTBIO y4eOHOTro Kypca «AunreOpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Comepxanne nuHMH «YHWCIa W BBIYHCICHUS» CIYXKUT OCHOBOW st
JTATbHEHIIET0 M3y4YeHHUs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyUYaIOIIUXCS
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHS MOJIH30BATHCS aITOPUTMaMHU, a
TaK)Xe MPUOOPETCHHIO MPAKTHUECKIUX HABBIKOB, HEOOXOIMUMBIX JIJISl IOBCETHEBHOU
KW3HU. PazBuTHe MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMM M UPPALUOHAIBHBIMM YHCIaMHU, (HOPMUPOBAHUEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCIE. 3aBEpPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeiHeMy o01iemMy 00pa30oBaHHIo.

Conepxanue AByX anreOpandecKux JUHUN — « ANTeOpandecKre BhIPaKCHHD)
U «YpaBHEHUsI U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYHAIOIIMXCS
MaTEMaTHUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHHs 3ajad MaTEeMaTHKH,
CMEXKHBIX IPEAMETOB M IPAKTUKO-OPUEHTUPOBAHHBIX 3amad. Ha yposHe
OCHOBHOTO 001Iero o0pa3oBaHus y4eOHBIH MaTepuai TPYIIUPYETCS BOKPYT
palMOHAaIbHBIX BBIpaKEHUH. Anredpa JEMOHCTPUPYET 3HaUCHUE MAaTEMATHKU Kak
A3bIKa JUI TIOCTPOCHHSI MaTEMaTHYECKUX MOJEJIEH, OIHMCAHMS INPOLECCOB U
SBJICHUN peanpbHOro Mupa. B 3amaunm oOydeHust anreOpe BXOIAT TaKxke
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHHUS Kypca HWH(DOPMATUKH, U OBJIAJIEHUE HaBbIKaMU
NEeAyKTUBHBIX paccyxaeHuil. [IpeoGpa3oBanne cUMBOJIBHBIX (JOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEN K MATEMAaTUYECKOMY TBOPYECTBY.

Copeprxanre pyHKIMOHAIBHO-TPAPUUECKON JTMHUH HALEIEHO Ha MOJIyYeHHUE
oOy4JaronMMHCs 3HaHUM O (PYHKUMSIX KaK BaKHEHIIEH MaTeMaTUYECKON MOJIENH
JUTSL OIMCAHUS M UCCIEA0BAaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUM B MPUPOJIE
u odmectBe. M3ydyeHue marepuana crocoOCTBYeT pPa3BUTHIO Y OOyYaroluXxcs
YMEHUS UCIIOJIb30BaTh PA3JIMYHbIE BBIPA3UTEIIBHBIC CPEACTBA A3bIKA MATEMATUKH —
CIIOBECHBIE, CUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaJ B (opMUpOBaHHE
IIPEACTABICHUM O POJIM MATEMATHUKHU B PA3BUTUN LIUBUIN3ALUU U KYJIbTYPBHI.

CornacHo yueOHOMYy MlaHy B 7-9 Kjaccax u3ydaercs YydeOHBIH Kypc
«AnreOpa», KOTOPbIA BKIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COACpaHUS:
«Yucna ¥ BBIYUCIEHUSA», «AJreOpandeckue BBIPAKEHUSD), «YpaBHEHUS W
HEPABEHCTBA», « DYyHKIUNY.

Ha usyuenne yueOHOTO Kypca «Anredpa» orBoautcst 306 yacos: B 7 kiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 vyaca B Hezelo).



COJAEPKAHUE OBYUYEHUA
7 KIIACC

Yucsia ¥ BbIYMCICHUS

JlpoOu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO] OT OAHOW (hOpMBI 3amucu
npobeit k apyroil. lloHATne palMOHaNBbHOIO 4YHCHA, 3alUCh, CPABHEHHE,
yHOPSAOYMBAHUE  PALMOHAIBHBIX uucen. Apudmerndyeckue JeHCTBUS €
palrOHAIBHBIMA YKCIIaMH. Pemenne 3axad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM II0Ka3aTeJeM: OINpeelieHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpeIeIeHUs], 3aUCh 0obIIMX yucesn. [IpouenTsl, 3anuch
IIPOLIEHTOB B BUJE IpoOU U ApOoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33Jla4d Ha
IIPOLIEHTHI, PEIICHHE 3a7a4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, pPA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJbHbIX YHCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae mpsmMas U oOparHas
IPOTIOPLIHOHAIBHOCTH.

AuredpanvyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YUCIOBOE 3HAYEHUE BBIPAKEHUSA C IIEPEMEHHOMU. JlommycTUMBIE
3Ha4YeHUsA NepeMeHHbIX. [IpencraBienue 3aBUCUMOCTH MEKly BEJIMYMHAMU B BUJIE
dbopmynbl. Beraucienus mo dopmynam. [IpeodpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIP@KEHMS, MpaBWIa MpPeoOpa3oBaHUs CyMM U
MPOU3BEIEHUH, PAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoJiCTBa CTENEHH C HATYPAJIBbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrouseHbl. CteneHb MHOrowieHa. CioKeHre, BBIYMTaHUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMynbl COKpPAIIEHHOIO YMHOXEHHS: KBaapar
CyMMBl M KBaApar pa3sHOCTH. PopMmyna pa3HOCTH KBajaparToB. PaznoxeHue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, NpaBuia MpeoOpa3oBaHUS YypaBHEHHUS,
PaBHOCUJIBHOCTb YPAaBHEHUM.

JluHenHOe ypaBHEHHE C OIHOW MEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
YPAaBHEHUS, pELIEHUE JIMHEWHBIX ypaBHEHUH. CoOCTaBIEHHE YpaBHEHUH 110
YCJIOBHIO 3a71a4u. Penenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIBIO YPAaBHEHUM.

JIuneiiHoe ypaBHEHHE C JABYMs MEPEMEHHBIMH U ero rpadpuk. Cuctema IByX
JVHEMHBIX yPaBHEHUW C JBYMs II€peMEHHbIMHU. PerieHue cucrem ypaBHEHUU
CrocoOOM MOACTaHOBKHU. IIpumepbl pemnieHusi TEKCTOBBIX 3aJad C MOMOILBIO
CUCTEM YPaBHECHUM.

DyHKIUU



Koopaunara Touku Ha npssMou. UncinoBsle IPOMEXYTKU. PaccTosiHne MexIy
JBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpssimoyrosibHast cucteMa koopauHat, ocu Ox u Oy. AlGcuucca U opauHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [Ipumeps! rpaukoB, 3aJaHHBIX (GOPMYJIaMHU.
Urenune rpadukoB peanpHbIX 3aBucuMocTed. Ilonstue ¢ynkuun. I['paduk
¢byuxun. CpoiictBa Qynkimid. Jluneitnas @ynkuus, e€ rpaduk. ['padux dyHximm
y = [x|. I'pacduueckoe perneHne ITHHEHHBIX YpPaBHCHHH W CHCTEM JIMHEHHBIX
YPaBHCHUU.

8 KVIACC

Yucaa v BBIYMCICHUSA

KBagparueiii kopeHb u3 uwucia. [loHsitue 00 uUppalMoOHAIBHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST UppallMOHAIBHBIX yucen. CBoiicTBa apuMeTUIECKUX
KBaJ[paTHBIX KOPHEN U UX MPUMEHEHHUE K MPEe0Opa30BaHUIO YNCIOBBIX BhIpaKECHUN
Y BBIUHMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

CreneHb C UeNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3alUCh YKCIIA.

AuredpanvyecKue BbIPpaKEeHUA

KBagpaTHblil  TpE€XwieH, pa3loKEHHE KBAJPAaTHOIO TPEXWIEHA HaA
MHOKHUTEIIH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CnoxeHue, BBIYUTAHHUE, YMHOXEHUE, JeJeHHE aireOpandeckux ApoOeH.
PanonasibHbIe BRIpAKEHUS U UX MPeoOpa3oBaHUE.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmysia KOpHEW KBaJpaTHOTO ypaBHEHMS.
Teopema Buera. Peuienue ypaBHEHUM, CBOAAIIMXCS K JIMHEMHBIM U KBaJAPATHBIM.
[Ipocreiimme qpoOHO-paIMOHAIBHBIC YPABHEHHUS.

['padrueckas maTEpHpeTalvs YpaBHEHUN C JBYMS MEPEMEHHBIMU U CUCTEM
JVMHEMHBIX YpaBHEHUW C JABYMsI I€PEMEHHBIMHU. lIpuMepsl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUM C IByMS IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 33/1a4 alNreOpandecKuM CocoOoM.

YuciioBble HEPABEHCTBA M MX CBOMCTBA. HepaBEeHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHENHBIE HEpPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JIMHEHHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DyHKIUU

[Tonsitue Qynkmuu. OOIacTh OMpeAeNeHus W MHOMXECTBO 3HAYCHHM
dbyukiuu. CiocoOsl 3aaHus PYHKIIHIMA.

I'padpux ¢ynkuun. Yrenune coiicTB ¢yHKuuu no e€ rpaduxy. IIpumeps
rpadukoB GyHKIHMA, OTPAKAIOIIUX PEATIbHBIE MPOILECCHI.



DYHKIMK, OIMKCHIBAIONIME MPIMYI0 H OOpaTHYIO MPOMOPHHOHATbHBIE
3aBuCcHMOCTH, UX rpadukn. Oyukuun y = x2, y = x3, y = \x, y=|x|. Ipaduueckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUM.

9 KITACC

Yucia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE APpoOH. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
Kak OECKOHEUHbIE JecATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOXECTBOM JEHUCTBUTEIIBHBIX YHCEN U KOOPAUHATHOMN MPSAMOM.

CpaBHEHHE [JIEWCTBUTENIbHBIX YHCEN, AapU(PMETUUYECKUe JEHUCTBUS C
JEUCTBUTEIbHBIMU YUCIIAMU.

Pasmeppl 0OOBEKTOB OKpYXKAIOLIETO MHpA, JJIUTEIBHOCTh IPOLIECCOB B
OKpPY’KaroLIEeM MHUpE.

[TpubnnKEHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpyIriIeHHe
yucen. [[puknaka u orieHka pe3ynbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JInnenHoe ypaBHeHue. Penienne ypaBHEHUN, CBOJSIMXCS K JUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW U YETBEPTOU
CTETICHEN Pa3JI0)KEHNEM HA MHOXKHUTEIH.

Pemenue npoOHO-paliMOHAIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3ajiady
aNredpandyeckKuM METOJIOM.

VYpaBHeHue ¢ AByMsl NEpEMEHHBIMU M ero rpaduk. Pemienue cucrem IByx
JIMHEWHBIX YPABHEHUM C IBYyMS IIEPEMEHHBIMU. PellieHne cCUCTEM JBYX YpaBHEHUN,
OJIHO U3 KOTOPHIX JIMHEHHOE, a Jpyroe — BTOpoil creneHu. ['paduueckas
MHTEPIIPETaLNs CUCTEMBl YPABHEHUN C IBYMs IIEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

PemieHre JNMHENHBIX HEPABEHCTB C OJHOM mnepeMeHHOM. PemieHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpatHeie HepaBeHCTBa.
['padmyeckas MHTEpHpeTalrss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
MIEPEMEHHBIMHU.

DyHKIUU

KBagparnunas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapaboma, KOOpaWHATHI
BEPIINHBI 1apadoJIbl, 0Cb CAMMETPHUH MapadOJIbI.

Ipaduxu dysxmmit: y =kx, y =kx + b, y =k/x, y =x3, y =Vx, y = [x| , u ux
CBOWCTBA.

YucsioBbIe MOC/I€10BATEILHOCTH U MPOrPeccum



[loHATHE YHKCIIOBOM MOCHEAOBATEIBHOCTH. 3aJaHUE IIOCIIEIOBATEIIBHOCTH
pEKyppeHTHOH hopMyIioi U HOPMyYJIIOi n-TO YIeHA.

Apudmernueckas u TeoMeTpudeckas mporpeccur. PopMysbl n-TO WICHA
apu(pMeTHYeCKON U TEOMETPUUYECKOM MPOTrpecCrii, CyMMBI MIEPBBIX 71 UJICHOB.

N3o0paxkeHne uieHOB aprU(METHUYECKOH M T€OMETPHUUYECKOM IPOTrpecCHid
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M AKCIIOHEHIMAIBHBIN POCT.
CI1oHbIE NPOLICHTBHI.



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

JIMYHOCTHBIE PE3YJBbTATDBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMMmbl y4eOHOro Kypca
«Anredpa» XapaKTEepU3YyIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K TMPOLUIOMY M HACTOSALIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOHUIEHHWEM K  JOCTH)KCHHMSAM  POCCHUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IMIKOJbI, K MCIOJb30BAaHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN IpakIaHWHA U pealn3alii ero
opaB, IMPEACTaBICHUEM O MAaTeMaTUYeCKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKH, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyaoBO€E BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B PpEIIEHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTEeMaTHYECKOTO
oOpa3oBaHMsI Ha MPOTSHKEHUHM BCEM JKU3HU MJIs YCHEIIHOM NpOQecCHOHAIbHOU
NESTEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIEeHUH, YMEHHUIO BHJIETh
MaTeMaTUYeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4HbIX
IpEeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs YeJIOBEKa, MPUPOIbI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UeIOBEYECKOM
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTeMaTU4YECKOW KyJIbTYypOM Kak CpeACTBOM
NMO3HAHUS MHPA, OBJIAJIEHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIE0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuueckoe BocnuTanue, (GOpMHpPOBAHHE KYJIbTYPblI 310POBbSl H
IMOIMOHAJILHOTO 0JIAarONOJIyYns:

TOTOBHOCTBIO MPUMEHSITh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpaza KM3HU  (3I0pOBOE  IUTaHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pedIIeKCUU, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ MpaBa IPyroro 4eIoBeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTAaIlMel Ha NMPUMEHEHHUE MaTeMaTHYSCKUX 3HAHUU JJIS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXKaIOIICH Ccpenpl, IIaHUPOBAHUS IOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX TMOCIEACTBUM MJII OKpPY’XKaloIIeH Cpeabl, OCO3HAHUEM
100aIbHOTO XapaKTepa 3KOJIOTHYECKUX MPOOJIEM U MyTEeH X pelieHus;

8) ajanTanus K U3MEHAIIMMCH YCJOBHSAM COLMAJBLHOW M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOIMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIed, MpUOOpeTaTh B COBMECTHOM AESTEIBHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHHH, B TOM YHCIE
dbopMyIMpOBaTh UEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U ABJICHUSAX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMITETEHTHOCTEM, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYallMil0, BOCIPUHHMATH
CTPECCOBYIO CHTYAallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE eiiCTBUS

ba3oBble 1ornueckue aAeicTBUA:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATUH, OTHOUICHUH MEXIY IOHATHIMH, (OPMYIHPOBATH
OTIpEJICICHUs] ~ MOHATWUN, YCTAHABIMBATh CYIIECTBEHHBIA  TMPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTpHUIATEIbHBIC, €AMHUYHBIC, YacTHhIE W oOmIue,
YCIJIOBHBIE;



BBISIBJSITH ~ MAaTEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npoTuBopeursi B (akTax, AAaHHBIX, HAONIONCHUAX W YTBEPKICHUSIX,
npemjiaraTb  KpUTEPUM Ui BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
MIPOTUBOPECUNH;

JienaTh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIFOUEHUH, YMO3AKIIOUEHHI 10 aHAJIOTUU;
pa3dupath 10Ka3aTeIhCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
IPOTUBHOI'0), MPOBOJUTH CAMOCTOSITEJIBHO HECJIOXKHBIE JOKa3aTeJIbCTBA
MaTeMaTUYECKUX (PaKTOB, BBICTpaMBaTh AapryMEHTALMI0, IPUBOAUTH
IPUMEPBI U KOHTPIIPUMEPBL, 000OCHOBBIBATh COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Croco0 pemeHus ydyeOHOW 3agaud (CpaBHUBATH HECKOJIBKO
BApUMAHTOB peELIEHUs, BBHIOMpaTh Hauboiee MNOAXOAAIIMI ¢ Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

MCIIOJIb30BaTh BOIMPOCH! KaK MCCIIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHWS,
(bopMynIupoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTUBOpEUYUE, MpoOIemMy,
CaMOCTOATENIbHO YCTaHaBJIMBAaTh HCKOMOE U JaHHOE, (OPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHUE;

IPOBOAUTH 10 CaMOCTOSITEIbHO COCTABJIEHHOMY IIJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME 1O  YCTAHOBJICHUIO
OCOOCHHOCTEH MAaTEMaTUUYECKOTO OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXTy coOOit;

CaMOCTOATENHLHO (POPMYIUPOBATH 000OIIEHNS U BBIBOJIBI 110 pe3yJbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIIEOBaHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IICHUIA;

MPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE TMPOLECCA, a TAKKE BbIABUTAThH
IPEIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c nundopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W M30BITOYHOCTh WH(OpPMAIHMH, JTAHHBIX,
HEOOXOUMBIX JIJISl pEIICHHS 3a/1a4H;

BBIOHpaTh, aHAIM3UPOBATh, CUCTEMATU3MPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BBIOMpATh (opMy TMpeACTaBiICHUS HWH(DOpPMAIMM U WILTIOCTPUPOBATH
peliaemMble 3a/Jladyd CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WHOOPMAIMU TIO0 KPUTEPHUSM, MPEITIOKECHHBIM
yUHUTENIeM UM CHOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe N1eiCTBHA:



BOCIPUHUMATh M (OPMYyIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCJIOBHUSIMHU U LIEJIIMH OOIIEHHMS, SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHUS IO
X0y pelleHus 3a7aui, KOMMEHTHUPOBATh ITOyYEHHbIN pe3ysbTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKa3bIBATh UJICH, HAICIEHHbBIE HA TIOUCK
pELICHMs, COIOCTABIATh CBOM CYXKIEHUS C CYXICHHUSAMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM popme popMyIUpOBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEICTaBISITh  pEe3yJNbTaThl  pEHIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmat
BBICTYIUICHUA C YYETOM 3aJ1a4 IPE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMyIlecTBA  KOMaHJHOM U
UHAMBHUIYaIbHON paboThl MpU pPEIIEHUU YUYEOHBIX MAaTeMaTHYECKUX
3ajady;

IPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisiTh BUIbI padoT, JA0roBapuBaThCA,
00Cy’KIaTh IPOLECC U pe3ysbTaT paboThl, 0000IIaTh MHEHHSI HECKOJIBKIX
JIIOACH;

y4acTBOBaTh B TpPyNIoBbIX (opmax paboTsl (00cCyxkaeHHs, 0oOMeH
MHEHUSMH, MO3TOBbIE IITYpMbl M JIpyTU€), BBINOJHATH CBOKO YacTb
paboThl 1 KOOPAUHUPOBATH CBOU JEHCTBUS C IPYTUMH YJI€HAMH KOMAaH/IbI,
OLICHMBATh KauyeCTBO CBOErO BKJIaJa B OOMIMHA MPOAYKT MO KPUTEPUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJIAThH IUJIaH, aJITOPUTM PELICHUS 3aAaud (WU €ro
4acTh), BBIOUpATh CHOCOO PEIICHHS ¢ YUYETOM HMEIOIIUXCS PECypCOB U
COOCTBEHHBIX BO3MOKHOCTEHM, apryMEHTHPOBATb U KOPPEKTUPOBATH
BapUAHTHI pEeUIEHUN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh CIOCOOAMU  CaMOTNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yJibTara peueHrs MaTeMaTUIeCKOM 3a/1a4u;

NpEeABUNIETh TPYIHOCTHU, KOTOPHIE MOTYT BO3HHUKHYTh TMPH pEIICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JEATECIBHOCTh Ha OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJbTaTa AECATEIBHOCTU MOCTABICHHOW LEIU
U YCJIOBHSIM, OOBSICHSTh MPUUUHBI JOCTHXKEHUS WM HEJOCTIKCHUS T1ETTH,
HAXOJUTh OMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce OOyYarONIMICS TOJYYHUT CIETYIOIINE
MpPEIMETHBIC PE3YJIbTATHI:

Yuciia 1 BLIYHCIEHHUS

BreimonHsaTh, codeTas yCTHbIE MU MUCHBMEHHBIE TPUEMBI, aprU(PMETHUECKUE
JEUCTBUS C PAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3HAa4eHUS YUCIOBBIX BBIPAKEHUM, MPUMEHSATH pPa3HOOOpa3HbIC
CIIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAYEHHUI JTPOOHBIX BBIPAKEHUMN, COIEPKAIIUX
OOBIKHOBEHHBIE U JIECITUUHBIE TPOOH.

[lepexoguTh OT 0fHON (HOPMBI 3aMMUCH YKCEN K APyrod (mpeoOpa3oBbIBaTh
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYI0 B JECATUYHYIO, B
JaCTHOCTHU B O€CKOHEYHYIO JACCATUYHYIO IPOOB).

CpaBHUBATh U YIOPSAIOYUBATH PAllMOHAIBHBIE YUCIIA.

OKpyIJIsITh YnCHa.

BEBIIOMHATE TPUKUAKY U OLIEHKY pe3yJibTaTa BEIUMCICHH, OIEHKY 3HaYCHHMA
YHCJIOBBIX BBIPAXKEHUN. BBINONHATH AEMCTBHUS CO CTENEHSMHU C HaTypalbHbIMU
MOKa3aTEJSIMU.

[IpumeHsTh  TpHU3HAKKW  JAETUMOCTH,  pa3NO)KEHWE Ha  MHOXKUTENIH
HATypaJbHBIX YUCEIL.

Pemarbh npakTUKO-OPUEHTUPOBAHHbBIE 33/au, CBS3aHHBIE C OTHOIIEHHEM
BEJMYMH, TPONOPIHOHAIBHOCTRIO BEJIMYUH, IPOLEHTAMH, WHTEPIPETUPOBATH
pe3yJIbTaThl peUIeHUs 3aJad ¢ y4€TOM OTpaHUuYEHUM, CBA3AHHBIX CO CBOMCTBAMHU
paccMaTpuBaEeMbIX OOBEKTOB.

AuredpanvyecKue BbIPpaKEHUA

Hcnonp3oBaTh airedpanyeckyr0 TEPMHUHOJIOTHIO M CUMBOJIUKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUS yUeOHOIro MaTepuaia.

Haxoants 3HaueHns OyKBEHHBIX BBIPDQKCHUW MPHU 3aJaHHBIX 3HAYCHHSIX
NIEPEMEHHBIX.

BoimonHATh  mpeoOpa3oBaHUsi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MIPUBECHUEM TTOJIOOHBIX CJIAraeMbIX, PACKPBITHEM CKOOOK.

BbINONHATP yMHOXEHHE OJHOYJIEHAa HAa MHOTOWIEH M MHOTOYIeHa Ha
MHOTOYJICH, IPUMEHSTH (POPMYJIIBI KBapaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCyllecTBIIATh PA3JI0KEHUE MHOTOWICHOB HAa MHOXHUTEIM C TOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEr0o MHOXHUTENs, TPYNIUPOBKU CJaraéMsiXx,
IpUMEHEHHUs (HOPMYIT COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTs npeoOpa3zoBaHUs] MHOTOUYJICHOB ISl PELICHUS Pa3IMYHbIX 3a7a4
U3 MaTEMaTHKHU, CMEKHBIX TPEMETOB, U3 PEaIbHOM MPaKTUKH.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypajJbHBIMU IOKA3aTEJSIMU IS
npeoOpa30BaHUs BHIPAKCHUH.



YpaBHeHMS U HEPaBeHCTBA

Pemlars yMHEMHBIE YpaBHEHUS C OJHOM NEPEMEHHOMW, NMPUMEHSSA IIPaBHIIA
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCHIBHOMY eMy. [IpoBepsaTs, sBisieTCs
JIM YUCJIO0 KOPHEM YpPaBHEHUS.

[IpumensTh rpaduyecKkre METOIbI IPU PEIICHUN JTUHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepbl Map 4YHKCEN, SBIAIOLNIMXCS PEIICHHEM JUHEHHOrOo
YPaBHEHHUS C ABYMS IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JBYMsI TIEPEMEHHBIMH, TOJIb3YsICh TpadUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YPaBHEHHUS.

Pematp cuctembl 1ByX JIMHEHMHBIX YPABHEHUH C IBYyMs MEPEMEHHBIMH, B TOM
quciie rpadu4ecKu.

CocTaBisATh M pelIaTh JIMHEWHOE YpaBHEHUWE WM CHCTEMY JIMHEWHBIX
YPaBHEHMM II0 YCIOBHUIO 33Ja4yd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 IOJyYEHHBIN pe3yJIbTar.

DOyHKIUU

N300paxaTh Ha KOOPAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIIHNE 3a/1aHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KH, NHTEPBAJbl, 3AlMCHIBATh YHCIOBBIE IIPOMEXKYTKH Ha
anreOpanyecKoM si3bIKe.

OTMeuaTh B KOOPJAMHATHOW IIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAWHATAM,
CTpouTh rpaduku TuHEHHBIX GyHKIMNA. CTpouTh rpaduk GyHKIUU Yy = |X|.

OnuceiBaTh C TMOMOUIbIO (PYHKIMH W3BECTHbIE 3aBUCHUMOCTH MEXAY
BEJIMYMHAMHU: CKOPOCTb, BPEMs, PACCTOSAHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
MPOU3BOAUTENILHOCTD, BpeMsl, 00BEM padOTHI.

Haxonute 3HaueHne PyHKIMMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpadudeckuii crocod MpeAcTaBICHUs] W aHalu3a WH(opMmaIuw,
U3BJIEKAaTh U UHTEPIPETUPOBATHh UH(POPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOydenuss B 8 kJjacce oOydYaromuiicss TMOJYYUT CIICAYIOIIHE
MIPEAMETHBIE PE3YIIbTATHI:

Yucaa v BIYMCICHUSA

Hcrnonb30BaTh HadaJIbHbIE IMPEACTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX
YuCel JUIsl CPAaBHEHHUSI, OKPYTJICHUSI M BBIYMCICHUH, U300paxaTh IeHCTBUTEIIbHbBIE
Yycila TOYKaMU Ha KOOPAUHATHOU IIPSAMON.

[TpumensaTh moOHATHE apU(pMETHUYECKOrO0 KBaIPAaTHOTO KOPHS, HaXOAWUTb
KBaJIpaTHbIE KOPHHU, HCIOJB3Ys MPH HEOOXOIMMOCTH KaJbKYJSTODP, BBIIOJIHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJIEPXKALIUX KBaJApaTHbIE KOPHHU, HCIOJIb3Ys
CBOMCTBA KOPHEW.



Hcnonp30BaTh 3amucu OOJIBIIMX M MAJIBIX YUCET C MOMOIIBIO JAECATHIHBIX
npoOeit u creneneit yucna 10.

AJiredpanyeckue BbIpaKeHHUs

[IpuMeHsATh TOHATHE CTENEHM C IeJIbIM [IOKa3aTelieM, BBIMOJIHATh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBITIONHITE TOXIECTBEHHBIE MPE0oOpa30BaHUs PANMOHATLHBIX BBIPAKCHUIN
Ha OCHOBE MPaBWJI ACHUCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

PackianpiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIIH.

[IpumeHsTh Mpeodpa3oBaHus BEIPAXKEHUM JIs pelICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHHs 1 HEPABEHCTBA

PemaTe nuHEWHBIC, KBaJpaTHBIC YpaBHEHUS W palMOHAIBHBIC ypaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C ABYMS IIEPEMEHHBIMH.

[IpoBouTh MpoCTeMilIe UCCAEOBAHUSI YPABHEHUN M CUCTEM YpaBHEHHM, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUUeCKuX MpeICTaBlIeHNH (yCTaHABIMBATh, UMEET
JU ypaBHEHWE WM CHCTEMa YPaBHEHUW pEIICHUS, €CIM HMEET, TO CKOJBbKO, U
npouee).

[lepexoauTth OT cioBecHON (GOPMYITUPOBKU 3ajlauyu K €€ anreOpandeckoit
MOJIEId C TIOMOIIBIO COCTaBJICHUS YPAaBHEHUS WM CHUCTEMbl YpaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a[a4H MTOTYYCHHBIN pe3yIbTarT.

[IpuMeHATh CBOWCTBAa YHCIOBBIX HEPABEHCTB I CPaBHEHUS, OIICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM U MX CUCTEMBI, JaBaTh
rpauyuecKyr0 WUTIOCTPAIUI0 MHOXKECTBA PEIIEHWH HEpPaBEHCTBA, CHUCTEMBbI
HEPaBEHCTB.

DOyHKIUU

[TornMaTh W WCIONB30BaTh (DYHKIIMOHAIBHBIC TOHITHS M S3BIK (TEPMHUHBI,
CUMBOJIMYECKUE OO0O3HAYEHMs), OMPENesITh 3HaueHHEe (YHKIHH O 3HAYCHUIO
apryMeHTa, ONPeAeNIATh CBOMCTBA (PYHKITU 10 €€ rpaduKy.

Crtpoutsb rpaduku deMeHTapHBIX QYHKIIUNA BUJIA:

y=k/x,y =x2, y = x3,y = [x|, y = VX, onuceIBaTh CBONCTBA YHCIOBOI
byHkIuu 110 €€ rpadukKy.

K koHiy oOyuenuss B 9 kiacce oOydaroIIMHCS MOJNYYUT CIETYIOIINE
MIPEIMETHBIC PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHHBaTh M YIIOPSIOYMBATH PAITMOHAIBHBIC M HPPAIlMOHAIBHBIC YHCIIA.

BeITTONTHATE  apupMETHYSCKUE JEUCTBUS C pallMOHAIBHBIMU YHCIIAMH,
couetas YCTHbIE W TIMCbMEHHBIE TPUEMBI, BBINIOJHATH BBIUUCICHUS C
UPpAMOHATHHBIMY YHCTIAMHU.



Haxomute 3HaueHHs CTENEHEW C LeNbIMU I[OKAa3aTels MU U KOPHEW,
BBIYHCIISITh 3HAYCHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyrJisiTh  IEUCTBUTEIBHBIC YHWCIA, BBINOJIHATh MNPUKHUAKY pe3yjbTara
BBIYUCJIEHUW, OLIEHKY YHCIIOBBIX BBIPAKCHUM.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE W KBaJpaTHBIC YPAaBHEHHUS, YPABHECHUS, CBOASAIINAECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIEC YPABHEHUS.

Pemate cuctemsl IBYX JIMHEMHBIX YPAaBHEHUN C JABYMSI NEPEMEHHBIMU H
CUCTEMBI JIBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE SABJISIETCS JTUHECUHBIM.

Pemate TekcTOBBIE 3aauM  ajareOpamvyeckuM CIOCOOOM C  MOMOIIbIO
COCTAaBJICHUS YPABHEHHUS UM CUCTEMBI JIBYX YPABHEHUM C IBYMSI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE HUCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHUi (yCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YpPaBHEHUU DPELICHMS, €CIM UMEET, TO CKOJIBKO, U
npouee).

Pemiath nuHelHBbIE HEPaBEHCTBA, KBAJPATHBHIC HEPABEHCTBA, H300paKaTh
pPEIICHUE HEPABECHCTB HA YUCIOBOW MPSMOMW, 3aMMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEIICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aMMCHIBATH PEIIEHUE C TOMOIIBIO0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEILIEHUN PA3JIWYHBIX 3a1a4.

DOyHKUIMHA

Pacno3naBath (yHKIMM U3y4YeHHBIX BHJOB. [loKa3biBaTh CXeMaTUYECKH

pacroJioKeHNEe Ha KOOPJMHATHOM TIOCKOCTH TpaduKoB PYHKIUN BUOA: y = kX, ¥
=kx+b, y=kix,y=ax2 + bx +c,y=x3,y = \/X, y = ||, B 3aBUCHMOCTH OT
3HauYeHUN KOA()PUITUEHTOB, OMMUCHIBATH CBONCTBA (DYHKIIHIA.

Crpouth U M300paXaTh CXEMaTHYECKU TpaduKU KBaJAPATUUYHBIX (DYHKIIHA,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIUH 1O UX TpaduKaM.

Pacno3naBaTh kBagpaTHuHy0 (QYHKIHUIO 10 (HopMyIie, MPUBOIUTH TPUMEPHI
KBaIPaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUBUKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEIHLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(METHUYECKYI0 U TEOMETPUYECKYI0 TMPOrpeccud Npu
pa3HBIX CIOCO0aX 3a/laHuUs.

BbINONHATE  BBIUMCIACHHUS C UCHOJB30BaHUEM (OPMYJT N-ro 4jieHa
apru(PpMETHIECKON U reOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300paxkath uYjieHbl MOCJIEI0BATEIbHOCTH TOYKAMH Ha KOOPIMHATHOM
IJIOCKOCTH.



Pematpe 3agaun, CBA3aHHBIE C YHUCIOBBIMH IOCJIEI0BATEIBHOCTSIMHU, B TOM
YHUCJIE 33/1a4U U3 PEATbHOM >KM3HU (C MCIOJIb30BAHUEM KAJBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3ie/ioB H TeM nudpoBbIe
Ne o/ P Konrpoabnbie IIpakTHueckue (mupp )
MpOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchbl
! Yucna u BeiuncieHus. PanimoHanpHbIC )5 | bubmuorexa [JOK
qucia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 1
2 AJIredpantieckue BLIpakeHis 7 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
3 Y PaBHEHNS U HEPABCHCTBA 20 I https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
K . D 24 1
4 OOPAMHATI H rpaguich. DyHKiin https://m.eds00.ru/7f415b90
bu6mmoreka [JOK
1
> TosToperne 1 06obmene 6 https:/m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 5 0




8 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM undposbie
Ne i/m P Konrposbnbie IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypchl
bubmuorexa [JOK
1 4 .K 15
ucia v BeluuciaeHus. KBagpaTHeie KOpHU hitps-//m.cdsoo.ru/7f417af8
) Uucna u Berunciaenus. CTENeHb ¢ 1eTbIM 7 bu6mmoreka [IOK
IoKa3aTeyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUSL. 5 | bubnuoreka [IOK
KBanpaTnsiii TpEX4iieH https://m.edsoo.ru/7f417af8
4 AnreOpandyecKkue BbIpaKCHUS. 15 1 bubnnoreka [JOK
Anrebpanyeckast 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus v HepaBeHCTBA. KBagpaTHbie 15 | bubnuorexa [JOK
ypaBHEHHU https://m.edsoo.ru/7f417at8
6 VYpaBueHus u HepaBeHCTBa. CHUCTEMBI 13 bubnnoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 v .H 12 1
paBHEHHS U HepaBeHCTBA. HepaBeHcTBa hitps-//m.cdsoo.ru/7f417af8
bu6mmoreka [JOK
8 o .0 5
YHICHIH. LCHOBHbIC HORATHA https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
9 o Y 9
YHKIH. Hucrosbie GynKimn https://m.edsoo.ru/7f417af8
10 [ToBTOpenHue u 06o0IIEeHNEe 6 2 bubmorexa LOK
https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne i/m P Konrpoabnsie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypcsbl
1 Yucna v Beruncienus. JleiicTBUTeIbHBIC 9 bubnuorexa [IOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHHUs U HEPABEHCTBA. Y PaBHEHUS C 14 | bubnnorexa [JOK
OJHOM NEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 | bubnmorexa [JOK
ypaBHEHUU https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
4 YpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 hitps://m.cdsoo.ru/ 741908
bubnunoreka LIOK
5 O 16 1
YHICHH hitps://m.edsoo.ru/7£419d08
bu6nunorexa LIOK
q 15 1
6 MCTOBRIC TOCIEAOBATCALHOCTH hitps://m.eds0o.ru/7£419d08
7 [ToBTOpenue, o6o0IIeHNE, CUCTEMATH3ALHS 18 | bubnmnoreka HOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 6 0




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne ara udpossbie
n/n Tewa ypoxa Bceero Kontpoabueie  Ipaxtiieckue f:syqe}mﬂ :)Iﬁl?al;OBaTeJILHble
padoThbI padoThI pecypes:
1 [TonsTHE panOHaNbHOIO YKCIA 1
) Apudmernueckue T1eUCTBUS C 1
parMoHaIbHBIMU YHCIIAMHU
3 Apudmernueckue T1eUCTBUS C 1
paloHaIbHBIMU YHCIIAMU
4 Apudmernueckue neiicTBus ¢ |
paIMoHaIbHBIMU YHCIIAMU
5 Apudmernueckue T1eUCTBUS C 1
paIMoHaILHBIMU YHCIIAMHU
6 ApudmeTndeckue IeiCTBUS C 1
paloHaIbHBIMU YHCIAMU
7 CpaBHeHue, ynopsiJouuBaHue |
palMOHATBHBIX YHCEIT
2 CpaBHeHue, ynopsjouuBaHUE |
palMOHATBHBIX YHCEIT
9 CpaBHeHue, ynopsJ0uuBaHUE 1
paIMOHATBHBIX YHCE
10 CreneHb ¢ HATYpaTbHBIM 1 bubnmoreka [JOK
rnokasarejieM https://m.edsoo.ru/7f4211de
11 Crenenb ¢ HaTypaJlbHBIM | bubnmoreka [JOK

IIOKa3aTcjIeM

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




12 CrteneHb ¢ HATYypaJIbHBIM bubnnoreka [HOK
rokasarejieM https://m.edsoo.ru/7f42154e
13 Crenensb ¢ HaTypaJIbHBIM bubmmoreka [JOK
oKasarejieM https://m.edsoo.ru/7f4218be
14 CreneHnsp ¢ HaTypaJIbHBIM
MoKa3aTeiemM
15 Pemenrie ocHOBHBIX 3a/1a4 Ha JpooOH,
MPOLICHTHI U3 peaTbHOM MPAKTUKU
16 Pemennie oCHOBHBIX 3a/1a4 Ha JpooH,
MIPOLICHTHI U3 peaIbHOM MPAKTUKU
17 Pemenrie 0oCHOBHBIX 3a/1a4 HA JPOOH,
MIPOLICHTHI U3 PeaTbHOU MPAKTHKU
18 Pemennie oCHOBHBIX 3a/1a4 Ha JpooH,
MIPOLICHTHI U3 pPeaIbHOMN MPAKTUKU
19 [Ipu3Haku AeIUMOCTH, PA3I0KEHUS
Ha MHOXUTEJH HATYPaJIbHBIX YHCEI
20 [Ipu3Haku AeMMMOCTH, PA3I0KEHUS
Ha MHOXHUTEJIM HATYPAJIbHBIX YUCEI
71 Peanbnbie 3aBucumoctu. [lpsmas u
oOpaTHas MPOMOPLUUOHAIEHOCTH
” Peanbubie 3aBucumoctu. [Ipsimas u
oOpaTHas MPOMOPLIHUOHAIEHOCTH
” Peanbubie 3aBucumoctu. [Ipsimast u
oOpaTHast IPOIMOPIIMOHATBHOCTH
4 Peanbnbie 3aBucumoctu. [lpsimas u
o0OpaTHas MPOMOPIUOHATEHOCTH
)5 KonTponbhas pabota no teme

"PanuoHanbpHbIE ynciia'




bu6mmoreka [IOK

26 BykBeHHBIE BBIpaKEHHUS
Y P https://m.edsoo.ru/7f41feec
27 DopmyJsl
28 DopmyJibl
79 [Tepemennsbie. JlonycTuMble 3HAUCHUS
MepEMEHHBIX
[IpeobpazoBanme OyKBEHHBIX
. bu6mmoreka [IOK
30 BBIPXKEHUI, pAaCKPBITUE CKOOOK U
https://m.edsoo.ru/7f41fafa
MIPUBEICHNE TTOJO0HBIX ClaraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX
. bubnuorexa [JOK
31 BBIPQXEHUI, paCKPBITUE CKOOOK U
https://m.edsoo.ru/7f41fd70
MIPUBEICHNE TOIOOHBIX CIaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX
32 BBIPAKEHUI, pacKpbITUE CKOOOK U
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[IpeobpazoBanme OyKBEHHBIX
33 BBIPAKEHUI, pacKpbITHE CKOOOK U
MpUBEIEHNE TTOO0HBIX ClaraeMbIX
34 CBoiicTBa CTENEHU C HATYpPaIbHbIM bubnnorexa [JOK
IIOKa3aTeyieM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATYpPaIbHbIM bubnuotexa [JOK
oKasarejieM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTETIEHU C HATYpPaJIbHBIM bubnmnoreka [JOK
OKa3arejieM https://m.edsoo.ru/7f4218be
bubmuoreka [JOK
37 MHorouneHsl
https://m.edsoo.ru/7f42276e
38 MHorouneHsl bubmorexa HOK

https://m.edsoo.ru/7f422930




CJ'IO)KGHI/IC, BBIYUTAHUEC, YMHOXKCHHUEC

bu6mmoreka [IOK

39 MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CioxeHue, BBIYUTaHUE, YMHOKEHUE bubmuorexa [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422cc8
41 CnoxxeHue, BBIYUTAHUE, YMHOKEHHE bu6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
42 CinoxeHue, BBIYUTaHUE, YMHOKEHUE bu6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f423182
43 @opMyIIbl COKpAIEHHOTO bubnuorexa [JOK
YMHOXKEHUSA https://m.edsoo.ru/7f42432a
44 @opMyIIbI COKpALIEHHOTO bubnuoreka [IOK
YMHOXXEHUA https://m.edsoo.ru/7f42464a
45 DopmyJIbl COKPALLIEHHOTO bubnnoreka [JOK
YMHOKEHUSA https://m.edsoo.ru/7f424c12
46 @opMyIIbl COKpAIEHHOTO bubnuorexa [JOK
YMHOXKEHHUS https://m.edsoo.ru/7f424fd2
47 DopMyJIbl COKPAILIEHHOTO bubnuoreka [IOK
YMHOXEHUSA https://m.edsoo.ru/7f4251d0
43 PaznokeHre MHOTO4YJIEHOB Ha bubmoreka [JOK
MHOXHUTEIN https://m.edsoo.ru/7f423312
49 Paznoxxenre MHOrO4JICHOB Ha bu6mmoreka [IOK
MHOXUTEITU https://m.edsoo.ru/7f4237fe
50 Paznoxenre MHOrO4wIeHOB Ha bu6mmoreka [JOK
MHOXUTEITH https://m.edsoo.ru/7f4239de
51 PaznoxeHre MHOTOYJICHOB Ha
MHOKHUTEJIHN
5 KonTponbhas pabota no teme

"Anrebpanyeckue BbIpaxeHus"




VYpaBHeHue, npaBuia

53 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCUIIbHOCTh YPABHEHUM
JIuHeitHOe ypaBHEHUE C OJTHOM
54 MEPEMEHHOM, PEIICHUE TUHEUHBIX
YpaBHEHU
JIuneitnoe }:paBHCHI/Ie c OﬂHovI/I BuGmiorexa LOK
55 MEPEMEHHOM, PEIICHUE TUHEUHBIX
. https://m.edsoo.ru/7f420482
yYpaBHEHUN
JInHeitHoe ypaBHEHHE C OJJTHOU
56 [IEPEMEHHOM, pelleHre JMHEWHBIX
YpaBHEHUU
57 Pemenue 3aga4 ¢ moMoIibio bubmuorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f42064e
53 Pemenue 3aga4 ¢ moMoIsro bu6mmoreka [IOK
ypaBHEHUN https://m.edsoo.ru/7f420806
59 Pemenune 3agaq ¢ momompio bu6mmoreka [IOK
YpaBHEHHU https://m.edsoo.ru/7f4209a0
60 Pemenne 3aga4 ¢ moMOIIbIO bu6mmoreka [JOK
YpaBHEHHU https://m.edsoo.ru/7f420e6e
61 JInHeliHOE ypaBHEHHE C IBYMs bubnnorexka [JOK
MEPEMEHHBIMU U €ro rpaduk https://m.edsoo.ru/7f427¢32
2 JInHeitHoe ypaBHEHHE C IBYMS bubnuotexa [JOK
MEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX JTMHENHBIX YpaBHEHUM bubmuoreka [IOK
C IBYMA IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX IMHENHBIX YpaBHEHUM

C ABYM: IICPCMCHHBIMU




CucreMa IByX JTMHEUHBIX YPaBHEHHI

05 C IByMsI IEPEMEHHBIMU
66 CucreMa IByX JTMHEUHBIX YPaBHEHUI
C IByMsI IEPEMEHHBIMU
67 Pemenue cucrem ypaBHEeHHI bubmmorexa [IOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEeHHI bubmmorexa [IOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHUN bubmmorexa [TOK
https://m.edsoo.ru/7f4287d6
70 Pewrenue cucreM ypaBHeHU
71 Pemenne cucreM ypaBHeHu
7 KontponbHas paboTa mo teme bubnnoreka [JOK
"JIuneiinble ypaBHEHUS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsiMoi bubmorexa LHOK
https://m.edsoo.ru/7f41de76
bubnunorexa [JOK
7 HHeTOBbIE MPOMEKyTKit https://m.edsocL).Iru/7f41dff2
75 UucoBble IPOMEKYTKH
76 Paccrosinne Mexay NByMsl TOUKaMH
KOOPJAMHATHOM MPSIMOi1
77 Paccrosinne Mexay 1ByMsl TOUKaMH
KOOPJAWHATHOM MPSIMOi1
73 [IpssMoyronbHas cucTeMa KOOpIAUHAT bubnnoreka [JOK
Ha IJIOCKOCTHU https://m.edsoo.ru/7f41e16e
79 [IpsimoyronbHas cucreMa KOOpAUHAT bubnuorexa [IOK
Ha IUIOCKOCTHA https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadukoB, 3aJaHHBIX bubnmoreka [JOK




dhopmynamu

[Tpumeps! rpaduKoB, 3a1aHHBIX

https://m.edsoo.ru/7f41e8a8
bubmuorexa [JOK

81
dbopmynamu https://m.edsoo.ru/7f41ed80
20 [Tpumeps! rpaduKoB, 3a1aHHBIX
bopmynamu
23 Urenue rpadMKOB peaibHBIX bubnnoreka [HOK
3aBUCUMOCTEHN https://m.edsoo.ru/7f41ea24
24 Urenue rpaukoB peabHBIX
3aBUCUMOCTEHN
bu6mmoreka [IOK
85 I1
OHATHC QyHKLIN https://m.edsoo.ru/7f41ef06
86 I'padux pyHkumu
bubmuoreka [JOK
87 Csoii i
BOFCTEA pyHicLli https:/m.edsoo.ru/741078
bubmuoreka [JOK
88 Csoii i
BOHCTBA (pyHKLMH https://m.edsoo.ru/7f41f1fe
89 Jluneitnast pyHkuus bubmorexa HOK
https://m.edsoo.ru/7f427282
bu6mmoreka [IOK
e
20 HHCHas QYHKILIS https://m.edsoo.ru/7427412
01 [Toctpoenue rpaduka TuHETHON bubnnoreka [JOK
byHKIIN https://m.edsoo.ru/7f426d1e
9 [Toctpoenue rpaduka TuHETHON
byHKIII
93 I'padux pynkuum y =[x|
94 I'paduk pynkumu y =[x|
95 KonrtponbHas pabora no Teme bubnnorexka [JOK

"Koopaunats! u rpadpuku. OyHkimm”

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




/ Beepoccuiickast mpoBepovYHast
paborta

96 HroroBas koHTpoOJIbHAS paboTa / 1 bubmmoreka [JOK
Bcepoccuiickas npoBepouHas pabota https://m.edsoo.ru/7f429c6¢
[ToBTOpEHNE OCHOBHBIX MOHSATUH H

97 METOJIOB Kypca 7 Kiacca, 00001IeHue 1
3HAaHUH
[ToBTOpEHNE OCHOBHBIX MOHSATUH H

98 METOHOB Kypca 7 Kiracca, 0000IIeHne 1 bubmorexa LIOK

Ilv b ’ B https://m.edsoo.ru/7f429f32
3HAHUH
[ToBTOpPEHNE OCHOBHBIX MIOHITHH H
bubmuoreka [JOK
99 METOJIOB Kypca 7 kiacca, 00001ieHue 1
. https://m.edsoo.ru/7f42a0e0
3HAHUH
[ToBTOpPEHNE OCHOBHBIX MIOHITHH H

100 METOJIOB Kypca 7 kiacca, 00001ieHue 1
3HaHUM
[ToBTOpEHNE OCHOBHBIX IMMOHSATUH H

bu6mmoreka [IOK
101 METO/IOB Kypca 7 Kiacca, 00001IeHne 1
. https://m.edsoo.ru/7f42a27a
3HaHUH
[ToBTOpEHNE OCHOBHBIX IMMOHSATUH H
bu6mmoreka [JOK
102 METO/IOB Kypca 7 Kiacca, 00001eHne 1
. https://m.edsoo.ru/7f42a900
3HAHUH
OBILIEE KOJIMYECTBO HACOB I10 102

[TPOT'PAMME




8 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabnbsie IIpakTHyeckue A op
n/n Bcero u3ydyeHusi  oOpa3oBaTeJIbHbIE
padoThbI padoThI
pecypcsl
1 KBagparHblii KOpeHb U3 YUCIa 1 bubmmorexa LIOK
AP P https://m.edsoo.ru/7f42d452
bubnnorexa [HOK
2 [TonsiTHe 00 UppaITMOHAIIBHOM YHCIIC 1 1
https://m.edsoo.ru/7f42eaaa
3 JlecsiTuuHbIe TPUOTUKECHUS |
HPPALMOHATIBHBIX YHCEN
4 JlecsiTHuHBIC TPUOTNIKCHHUS |
UPPALIMOHATIBHBIX YHCET
5 JleiicTBUTEIBbHBIC YKCTIA 1
CpaBHeHHE IEWCTBUTEIBHBIX YUCET 1
CpaBHeHME 1eWCTBUTENBHBIX YUCET 1
3 Apudmernueckuit KBaapaTHbIHN |
KOpEHb
9 VYpaBHeHue Buaa x> = a 1
10 CaoiicTBa apumMeTnyecKkux | bubnuotexa [JOK
KBaJPaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
1 CaoiicTBa apupMETHIECKUX 1 bubnuotexa [JOK
KBaJPATHBIX KOPHEN https://m.edsoo.ru/7f42d862
[IpeobpazoBaHme YUCTOBBIX
12 BBIPAYKEHHI, COJIEPIKALIUX 1 bubmmorexa [TOK
P > CONCPIRAtl https://m.edsoo.ru/7f42dd26
KBaJpaTHBIC KOPHU
13 [Ipeobpa3oBaHUe YHCTOBBIX 1 bubnmnoreka [JOK




BBIPKECHHH, COJEPIKAIINX
KBaJpaTHbIC KOPHU

[Ipeobpa3oBanue YHCTOBBIX

https://m.edsoo.ru/7f42ded4

. bubmmoreka [JOK
14 BBIPAYKECHMI, COJIepIKaIUX
https://m.edsoo.ru/7f42e0be
KBaJIpaTHbIE KOPHU
[IpeoOpazoBaHUe YHCTOBBIX
15 BBIPAYKEHH, COJIEPKAILNX bubmmorexa [IOK
P > CONCPAAI https://m.edsoo.ru/7f42¢262
KBaJIpaTHbIE KOPHU
bu6mmoreka [IOK
16 CremneHs C 1eNIbIM TTOKa3aTesieM
https://m.edsoo.ru/7f4354a4
CrangapTHas 3aluch YucCia.
Pa3mepnl 00bEKTOB OKPYIKAIOIIETO
17 Mupa (0T IIEMEHTaAPHBIX YACTHIL JI0 bubnuorexa [JOK
KOCMHYECKHX 0OBEKTOB), https://m.edsoo.ru/7f436098
JUITUTEIBHOCTh TIPOIIECCOB B
OKpYKaroIleM MUupe
18 CBoOIiCTBa CTETICHH C IIEJIBIM bubnuotexa [JOK
oKasarejieM https://m.edsoo.ru/7f435648
19 CBolicTBa CTEIIEHH C IIEJIBIM bubmuorexa [JOK
rnokasareJjieM https://m.edsoo.ru/7f435648
20 CBolicTBa CTENEHHU C LIEJIBIM bubnnoreka [JOK
IoKasaTreyieM https://m.edsoo.ru/7f435648
21 CBoOIiCTBa CTETICHH C IIEJIBIM bubnuotexa [JOK
IoKa3arejieM https://m.edsoo.ru/7f43599a
” CBOIiCTBa CTETICHH C IIEJIBIM bubnmoreka [JOK
rnokasarejieM https://m.edsoo.ru/7f435ed6
23 KBanpatnslii TpéxuiieH
24 KBagpartsslii TpExuneH




25 Paznoxxenue kBapaTHOTO bubnnoreka [HOK
TpEXUWIEHA HA MHOKHUTEIHN https://m.edsoo.ru/7f42fd38
26 Pasnoxenune kBagpaTHOro bubmmoreka [JOK
TpEXWICHA HA MHOXHUTEIHN https://m.edsoo.ru/7f42£d38
KonrponsHas pabora mo remam
27 "KBanpaTtnsie kopHu. CreneHu. bubmmorexa [IOK
. https://m.edsoo.ru/7f42ec80
KBanpatublii TpexuseH"
28 Anrebpaunyeckas 1po0b bubmoreia HOK
https://m.edsoo.ru/7f430382
JonycTuMble 3HaUEHUS
29 MePEMEHHBIX, BXOISIINUX B
anredpanvecKue BbIPaKEHUs
JlommycTrMble 3HAYEHUS
30 MePEMEHHBIX, BXOISIINUX B
anreOpanvecKe BbIPaKEHUs
31 OCHOBHOE CBOMCTBO bu6mmoreka [IOK
anredbpanveckoi qpoou https://m.edsoo.ru/7f4308e6
. bubnuotexa [JOK
32 Coxpauerne apobeit https://m.edsoo.ru/7f430a8a
33 Coxkpartienue apobeit bubmorexa HOK
https://m.edsoo.ru/7f430f44
34 Coxkpatienue apobeit bubmorexa HOK
https://m.edsoo.ru/7f430f44
35 CnoxxeHue, BBIYUTAHUE, YMHOKEHHE bubmuorexa [JOK
U JenieHue anredpanueckux apobei https://m.edsoo.ru/7f43128¢
36 CioxeHune, BBIYUTaHUE, YMHOKEHNE bubnuorexa [JOK
U JIeJIeHne anredpandeckux apooei https://m.edsoo.ru/7f4315¢0
37 CrnoxxeHue, BRIYUTAHNUE, YMHOKEHHE bubnuotexa [JOK




U JICJICHHE alreOpandecKux Apooei

CJ'IO)KGHI/IC, BBIYUTAHUC, YMHOXKCHUC

https://m.edsoo.ru/7f4318c2
bubmuorexa [JOK

38
U JICJICHHE alireOpandecKux Apooei https://m.edsoo.ru/7f431a20
[IpeoOpa3oBaHue BEIPAKEHHIA,
39 cop e >II<)a ux anreo Enqecxne bubmmorexa [TOK
Aepaatl P https://m.edsoo.ru/7£43259¢
napobu
[IpeobOpazoBanue BhIpaXKEHUH,
40 coJiepKallnx anreopandyeckue bubmmorexa [OK
Aepaatl P https://m.edsoo.ru/7£432736
npodu
[IpeoOpaszoBaHue BBIpAXKEHUH,
bu6mmoreka [IOK
41 coJiepKallux anreopanvyecKue
https://m.edsoo.ru/7f432736
npodu
42 KonTponbhas padora no teme bubnnorexa [HOK
"Anrebpanueckas 1po0p" https://m.edsoo.ru/7f431d36
bu6mmoreka [IOK
43 KBanpatHoe ypaBHeHHE
Ba/IpaTHOC ypasHeHH https://m.edsoo.ru/7f42eela
44 HenonHoe kBaagpaTHOE ypaBHEHUE bubmorexa HOK
P M https://m.edsoo.ru/7f42eela
45 HenonHoe kBaagpaTHOE ypaBHEHUE brbmorexa HOK
AP P https://m.edsoo.ru/7f42eela
46 ®opMya KOpHEH KBagpPaTHOIO bubnnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f42f158
47 dopmysa KOpHER KBaIpaTHOTO bubnuoreka [IOK
ypaBHEHUS https://m.edsoo.ru/7f42£3t6
43 ®dopmyia KOpHEN KBapaTHOTO bubmuoreka [IOK
ypaBHEHHUS https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmorexa HOK

https://m.edsoo.ru/7f42fef0




bu6mmoreka [IOK

30 Teopema Briera https://m_edsoo.ru/7f430076
51 Pemenne ypaBHeHUH, CBOASIIMUXCSA K bubnuoreka [IOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢c542
57 Pewenne ypaBHeHuH, CBOASIINXCSA K bubmmoreka [JOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimme gpoGHO- bubmumorexa [IOK
panuoHaIbHEIE YPAaBHEHUS https://m.edsoo.ru/7f4328c6
54 [Ipocreiimue npobHO- bubnuoreka [IOK
pauroOHAJIBHBIE YpaBHEHUSA https://m.edsoo.ru/7f432b6e
55 Pemenue TekcToOBBIX 3a/1a4 C bu6mmoreka [IOK
MIOMOILIBIO KBa/IPATHBIX YPABHEHUI https://m.edsoo.ru/7f42f75¢c
56 Penienune TeKCTOBBIX 3a/1a4 C bu6mmoreka [IOK
ITIOMOILBIO KBAIPAaTHBIX YPABHEHUI https://m.edsoo.ru/7f42{8f6
57 KonTponbhas padota no teme bubnuoreka [IOK
"KBangparusie ypaBHeHUS" https://m.edsoo.ru/7f4301f2
JInHeliHOEe ypaBHEHHE C IBYMs
53 NEePEMEHHBIMH, €r0 rpauk,
MIpUMEPHI PELICHUS] YPAaBHEHU B
LEJIBIX YUCIIAX
JInHeliHOE ypaBHEHHE C IBYMs
59 NEePEMEHHBIMH, €r0 rpauk,
MIpUMEPHI PELICHUS] YPAaBHEHU B
LETIBIX YUCIIaX
JIuHeitHOe ypaBHEHUE C IBYMS
60 MEPEMEHHBIMH, €r0 rpauk,

MIPUMEPHI peIlIeHUs] YPaBHEHUI B
LEJIBIX YhCIIax




61

62

Pemenue cucrem AByX JIMHEHHBIX
ypaBHEHUU C JBYMS IEPEMEHHBIMU

Pemenue cucrem AByX JIMHEHHBIX
yYpaBHEHUH ¢ JBYMS IEPEMEHHBIMHU

63

64

65

66

Pemenne cucreM IByX JIMHEWHBIX
YpPaBHEHUH C ABYyMS IIEPEMEHHBIMU

IIpumepsl pelieHns cucTemMm
HEJIMHEUHBIX YPaBHEHUH C ABYMS
IIEPEMEHHBIMU

[Tpumeps! perieHus cucTem
HEJIMHEUHBIX YPaBHEHUH C ABYMS
NIEPEMEHHBIMU

I'paduueckas MHTEpIIpETAIIS
ypaBHEHUS C IBYMS NIEPEMEHHBIMU U
CUCTEM JIMHEHHBIX YpaBHEHUH C
JBYMsI IEpEMEHHBIMU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

67

I'padnueckas nuaTEpHIpeTaLys
YpaBHEHUs C JBYMs IEPEMEHHBIMU U
CUCTEM JIMHEHHBIX YPaBHEHUH C
IBYMsI IEPEMEHHBIMU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

68

69

70

Pemenne TekCcTOBBIX 3a7a4 €
ITIOMOIIBIO CUCTEM YPAaBHEHUI

Pelrenne TeKCTOBBIX 3a1a4 €
ITOMOIIBIO CUCTEM YPaBHEHUI

Pemenne TekcTOBBIX 3a7a4 ¢
IIOMOLIBIO CUCTEM YPABHEHHUU

71

YUucnoBbie HEPABEHCTBA U UX
CBOMCTBA




YucaoBwie HCpaBCHCTBA U UX

72 .
CBOICTBa
73 HepaBeHncTBO ¢ 01HOM TTepeMEHHOM
74 JInHeHbIE HEPAaBEHCTBA C OJHOM bubnnoreka [HOK
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42c692
75 JIuHeiiHbIe HEPABEHCTBA C OJHOM bubnnoreka [HOK
IIEPEMEHHOMN U UX pELICHUE https://m.edsoo.ru/7f42c840
76 JIuHeHbIE HEPAaBEHCTBA C OJHOM
MIEPEMEHHOMN U UX pEelICHUE
77 Cucrembl TMHEHHBIX HEPABEHCTB C bubnnoreka [JOK
OJIHOU MEPEMEHHON U X PEUICHUE https://m.edsoo.ru/7f42cb88
73 CucreMpl TMHEVHBIX HEPABEHCTB C bubnnorexa [HOK
OJIHOM NIEPEMEHHON U UX PEILIECHUE https://m.edsoo.ru/7f42cd2c
79 Cucrembl TMHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PEIICHUE
N3o0pakeHue pemeHus THHEHHOTO
80 HEPAaBEHCTBA U UX CUCTEM Ha bubmmorexa [TOK
P . . https://m.edsoo.ru/7f42c9¢e4
YUCJIOBOU TIPSIMO#
N3o006paxkeHune perieHus TMHEHHOTO
bu6mmoreka [JOK
81 HEPABEHCTBA U UX CUCTEM HaA
5 . https://m.edsoo.ru/7f42c9¢e4
YUCJIOBOU TIPSIMOI
KonTponbHas pabota mo Temam
82 "HepasenctBa. CucreMbl
ypaBHEeHUH"
bu6mmorexa [IOK
83 [lonsitue pyHkIMMN
by https://m.edsoo.ru/7f433c12
24 OO6nacTp ornpeieNeHUus] © MHOYKECTBO bubnnorexa [JOK

3HaYeHUH PYHKLIUU

https://m.edsoo.ru/7f433d84




85 Crnioco0bl 3a1anust GyHKITUN
86 I'padux pyHkumu
%7 CaoiicTBa GyHKIIUH, UX
oroOpakeHHne Ha rpaduke
28 UreHnue u noctpoeHue rpadukoB
byHKIMI
29 [Tpumeps! rpadukoB GyHKINH,
OTPaKAIOIINX PeabHbIE MPOLECCHI
OyYHKIMH, OMUCHIBAIOIIUE MPAMYIO U
90 06y aTE 10 TIPOTIO I/I(I)JIl{aJII)Hl:;Ie ’ bubmmorexa [JOK
PATHYIO TpOTophL https://m.edsoo.ru/7f434bbc
3aBHCUMOCTH, UX I'paduKu
91 l'unep6omna
b K
92 I'unep6ona nommorexa IO
https://m.edsoo.ru/7f4343e2
bu6mmoreka [IOK
93 I'paduk pynkmm y = x>
pacuic yriciutit y https://m.edsoo.ru/7f434572
Oyukmmu y =x2,y =x3, y=Vx,y =
94 |x|}'lr I:(bwi,ecxoey emeHZIe ’ bubnuorexa LIOK
> TPARIHECKoe b . https://m.edsoo.ru/7f434d38
ypaBHEHU! U CHCTEM ypaBHEHUU
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
METOJIOB KypcOB 7 U 8 KJIacCoB,
95 00o01eHue 3HaHuH / bubmmorexa [OK
B . https://m.edsoo.ru/7f4371aa
Bcepoccuiickas npoBepouHas
pabora
Urorosas koHTposIbHAs paboTa /
. bubnuorexa [JOK
96 Bcepoccuiickas npoBepouHas
https://m.edsoo.ru/7f434eb4
pabora
97 [ToBTOpEHNE OCHOBHBIX MOHSTHI U




METOJIOB KypCOB 7 U 8 KJIaCCOB,
000011IeHNe 3HAHU I

[ToBTOpEHNE OCHOBHBIX MOHATUN U

bubmuoreka [JOK

98 METOJ0B KypcOB 7 U 8 KJIacCOB, 1
. https://m.edsoo.ru/7f43736¢
000011eHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX MOHSATUH H
99 METOJ0B KypcoOB 7 U 8 KJIaCCOB 1 buGnnorexa LIOK
/OB KYpeoB /1 ’ htps://m.edsoo.ru/7f437510
000011eHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
bubmuorexa [JOK
100 METOJIOB KypCOB 7 U 8 KJIacCOB, 1
. https://m.edsoo.ru/7f4376b4
000011IeHrEe 3HAHUI
[ToBTOpPEHNE OCHOBHBIX TIOHITHH H
101 METOI0B KypCcOB 7 U 8 KJIaCCOB 1 bubnmnorexa [IOK
/OB KypeoB /1 ’ hitps://m.edsoo.ru/7f436b88
000011IeHrEe 3HAHNUI
[ToBTOpPEHNE OCHOBHBIX MIOHITHH H
102 METOJOB KypcoB 7 U 8 KIIaCCOB 1 bubmmorexa LHOK
/108 KypeoB / 1 ’ hitps://m.edsoo.ru/7f437858
000011IeHNE 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




9 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHnTpoJabHbie
padoThbI

IIpakTHYeckue
padoThI

Jlara
U3yYEeHUS

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

ParnmmonansHable yncna,
MppalrOHAaJIbHbIC YMCIIA, KOHEUHbIC U
OCCKOHEYHBIC ECATUYHBIC IPOOH

MHokecTBO NEHCTBUTEILHBIX YHCEI;
JIEUCTBUTEIBLHBIC YHCIa KaK
OECKOHEUYHBIE NECATUYHBIEC TPOOH

B3auMHO 01HO3HAYHOE COOTBETCTBUE
MEXly MHOXKECTBOM J€MCTBUTEIBHBIX
4YyCel U MHOKECTBOM TOYEK
KOOPJIMHATHOU IIPSMOM

CpaBHeHuE IEHCTBUTENBHBIX YHCET,
apupMeTHUECKUe eHCTBUSA C
JEHCTBUTEIIHBIMU YUCIIAMU

HpI/I6J'II/I)KéHHOC 3HA4YCHUC BCIINYNHBI,
TOYHOCTb HpI/I6J'II/I)KCHI/IH

OxkpyrieHue yucen

Oxpyrienue yncen

10

[Ipukuaka v OlIeHKA pe3yJIbTaTOB
BBIYUCIIEHUN

IIpukunka u oLieHKa pe3yIbTaTOB
BBIYUCIICHUN

JInnelinoe ypaBHeHue. Pemenne

bu6mumorex [IOK




YpaBHEHUH, CBOJAIIMXCS K TUHEUHBIM

JInnelinoe ypaBHeHue. Pemenne

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

11 . .
YpaBHEHUM, CBOAAIIMXCS K JIMHEMHBIM
KBanparHoe ypaBHeHue. Perienue
12 aBIfeHHﬁ c};i)z[;lmnxca K bubmmnorexa [IOK
P ’ https://m.edsoo.ru/7f43c542
KBaAPaTHBIM
KBanpatHoe ypaBHeHue. Penienne
13 aBHEHUH, CBOAAIINXCSA K bubnmnorexa [IOK
yp ’ https://m.edsoo.ru/7f43c542
KBaAPaTHBIM
bubmuorexa [JOK
14 bukBaspaTHbie ypaBHEHUS
https://m.edsoo.ru/7f43c3d0
15 bukBagpaTHbIe ypaBHEHUS bubnmnorexa [IOK
P P https://m.edsoo.ru/7f43c3d0
[Ipumepsl penieHus: ypaBHEHUI
16 TPEThEN U YETBEPTOM CTENEHEN
pa3lioKEeHUEM Ha MHOXKHUTEIN
IIpumepsl perieHns: ypaBHEHUI
17 TPEThEN U YETBEPTOH CTENEHEN
pa3NoKeHHEM Ha MHOKUTEITU
13 Pemienne 1po6GHO-paIiOHATBHBIX bubnnoreka [JOK
YPaBHEHHH https://m.edsoo.ru/7f43c9b6
19 Pemenue npoOGHO-paliMoHaIbHBIX bubnuoreka [IOK
YpaBHEHUH https://m.edsoo.ru/7f43c9b6
20 Pemienne TeKCTOBBIX 3a/1a4
anredpandeckuM MEeTO0M
)1 Pemenye TeKCTOBBIX 3a1a4
anredpandeckuM MEeTO0M
22 Pemenye TeKCTOBBIX 3a7a4




aJ'II‘G6paI/I‘ICCKI/IM METOAOM

KonTtponpHast pabora o Teme

23 " . .
VYpaBHEHUSI ¢ OHON NIEPEMEHHON
24 YpaBHEeHUE € 1BYMs IEPEMEHHBIMU U bubnnoreka [HOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
25 VYpaBHeHue ¢ 1ByMsI IEPEMEHHBIMU U bubnnoreka [HOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema 1ByX JIMHEHHBIX YpaBHEHUI
C IByMs IEPEMEHHBIMU U €€ pelICHUE
7 Cucrema 1ByX JIMHEHHBIX YpaBHEHUI
C IByMsl IEPEMEHHBIMH U €€ pelieHue
73 Cucrema IByX JIMHEHHBIX yPaBHeHI/Iﬁ
C IByMs IEPEMEHHBIMU U €€ pEeLICHUE
29 Cucrema /1ByX JIMHEHHBIX YpaBHEHUI
C IByMs IEPEMEHHBIMU U €€ pEeLICHUE
Pemenue cucrem 1ByX ypaBHEHHH,
30 OJIHO U3 KOTOPBIX HH};{eI‘}/’Ilgoe, a ipyroe bubmorexa HOK
. https://m.edsoo.ru/7f43d23a
— BTOPOH CTENEHU
Pemenue cucrem 1ByX ypaBHEHMI,
31 OJIHO U3 KOTOPBIX JIH};{egEOC, a 1pyroe bubmorexa HOK
. https://m.edsoo.ru/7f43d55a
— BTOPOH CTENEHU
Pemenue cucrem 1ByX ypaBHEHMI,
32 OJIHO U3 KOTOPBIX JIMHENHOE, a Ipyroe
— BTOpPOH CTENEHU
Pemenue cucrem IByX ypaBHEHHIH,
33 OJIHO M3 KOTOPBIX JIMHEMHOE, a APyroe
— BTOpPOH CTENEHU
34 ['padmyeckas uHTEpIpETALUS




CUCTEMbI YpaBHEHUII C IBYyMsI
epeMEHHBIMU

Penrenne TekCTOBBIX 3aJa4

35
anreOpanvdecKuM criocobom
36 Pemenue TekcTOBBIX 3a/1a4
anreOpanyecKum crnocobom
37 KonTponbhas pabota no teme
"CucreMbl ypaBHEHUN"
18 YuciioBble HEPABEHCTBA U UX
CBOMCTBa
39 YucnoBble HEPABEHCTBA U UX bubnnoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JIvHeitHbIe HEpaBEHCTBA C OHOM bubnnoreka [JOK
MIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f43af08
41 JIunelinble HEpaBEHCTBA C OJJHOM bubnuorexa [JOK
MIEPEMEHHOMN U UX PEILCHUE https://m.edsoo.ru/7f43af08
42 Jlunelinbie HEPaBEHCTBA C OJTHOM bubnunorexa [JOK
MIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f43af08
43 CucTtembl TUHENHBIX HEPABEHCTB C
OJHOM MIEPEMEHHON U UX PELICHUE
44 CucTemMbl TUHEHHBIX HEPABEHCTB C
OJHOM MEPEMEHHON U UX PELICHUE
45 CucTtembl TUHEHHBIX HEPABEHCTB C
OJHOI EPEMEHHON U X PEIICHUE
46 KBanpaTHble HEpaBEHCTBA U UX bubmuoreka [IOK
pelieHue https://m.edsoo.ru/7f43b098
47 KBaapaTHble HEPABEHCTBA U UX bubnnorexka [JOK

perieHue

https://m.edsoo.ru/7f43b21e




KBa,I[paTHBIC HCpaBCHCTBA U UX

bu6mmoreka [IOK

48 peurenue https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HEpaBeHCTBA U UX
peleHue
50 KBanpaTHble HEpaBEeHCTBA U UX
pelieHne
['paduueckas uHTEpHIpEeTALUSL
51 HIe)pg)BeHCTB u CI/ICT:MILGP:BGHCTB c bubmmorexa LHOK
https://m.edsoo.ru/7f43b098
JBYMsI IEPEMEHHBIMU
['paduueckas uHTEpIIpETALUS
52 HEPaBEHCTB U CHCTEM HEPABEHCTB C
JBYMsl IEPEMEHHBIMU
53 KonTtponpHas pabora no Teme
"Hepasencrna"
54 KBanparuunas ¢pynkuus, e€ rpagux u bubnuoreka [IOK
CBOICTBA https://m.edsoo.ru/7f4396¢6
55 KBanpatnunas Qynkuus, e€ rpapuk u bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 KBanpatuunas ¢pynkuus, e€ rpaduk u bubnnorexa [JOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
57 [TapaGoia, KOOpAMHATHI BEPUINHBI bubnuoreka [IOK
napaboJIbl, OCh CHMMETPHUH TTapadoIIbI https://m.edsoo.ru/7f439eb4
53 [Tapabona, KOOpAUHATHI BEPILNHBI bubnnorexka [JOK
napaboIIbl, 0Cb CHMMETPHUH 11apadoIbl https://m.edsoo.ru/7f43a03a
59 [TapaGosa, KOOpPAMHATHI BEPIIMHbI bubnnoreka [JOK
napaboIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f43alac
60 [TapaGosna, KOOpPAMHATHI BEPIIMHbI bubnuoreka [IOK

napadoIIbl, 0Cb CHMMETPHUH 11apadoIbl

https://m.edsoo.ru/7f43a31le




[TapaGosna, KOOPAUHATHI BEPIIMHbI

bu6mmoreka [IOK

01 napaboIIbl, 0Cb CHMMETPHH MapadoIbl https://m.edsoo.ru/7f43a526
& [Tapabosna, KOOpAUHATHI BEPILUHBI
napaboIibl, 0Cb CHMMETPHUH 11apadoJIbl
63 I'paduku pynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
64 I'padpuku pynkomii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
65 I'paduku pynkuumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
66 I'paduku pynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
67 I'paduku pynkuumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
68 I'paduku pynkuumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
69 KonTponbHas padbora no teme bubnuoreka [IOK
"OyHkIIn" https://m.edsoo.ru/7{43ab84
70 [TonsTHE YKCIOBOM bu6mmoreka [JOK
[IOCJIENOBATEIbHOCTH https://m.edsoo.ru/7f43e6c6
3agaHue MociIeq0BaTEIbHOCTH
71 pPEeKyppeHTHOH popmMyIioif u bubnworexa LIOK
. https://m.edsoo.ru/7f43ebda
(bopmyI10# n-ro wieHa
7 ApudmeTrnueckasi U reoMeTpuyecKas bubnnoreka [JOK
porpeccuu https://m.edsoo.ru/7f43ed7e
7 Apudmernueckas 1 reoMeTpuIecKas bubnuorexa [IOK
Hporpeccuu https://m.edsoo.ru/7f43f3b4
74 DopMyIIbl N-TO YIEHA bubnuorexa [IOK




75

76

77

apupMeTUIECKON U TEOMETPUUECKON
IIPOrPECCUM, CYMMBI IIEPBBIX N
YIEHOB

®opMyJibl N-TO YJIeHa
apupMeTUYECKON U TEOMETPUUECKON
IIPOrPecCcuii, CyMMbI IEPBBIX N
YIEHOB

®opMyJibl N-TO YJIeHa
apuQMeTUYECKOI U FeOMeTPUUECKOI
IIPOrPECcCHii, CyMMBbI TIEPBBIX N
YJICHOB

@opMyJIbl N-TO YICHA
apu(MeTHUECKON U reOMeTPUIECKON
IIPOrPECCUil, CyMMBI IIEPBBIX N
YICHOB

https://m.edsoo.ru/7f43f58a

bu6mmoreka [IOK
https://m.edsoo.ru/7f43ef2c

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f0c6

bu6mmoreka [IOK
https://m.edsoo.ru/7f43{72e

78

@opMyJIbl N-TO YICHA
apuMeTUIECKON U TEOMETPUUECKON
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f8a0

79

N3obpaxenue 4wieHOB
apuMeTUIECKON U TEOMETPUUECKON
MPOrpeccuil TOUKamMu Ha
KOOPJAMHATHOM MJIOCKOCTH

80

N3o0pakeHne 4aeHOB
apupMeTUIECKON U TEOMETPUUECKON
MPOTpeCCHil TOUKaMH Ha
KOOPAMHATHOW INIOCKOCTH

81

JIMHEWHEBIN 1 SKCIOHEHITHATbHBIN
poct




82

CroxHbI€ TPOLIEHTHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f43fe0e

83

CroxHbI€ POLIEHTHI

bubmuorexa [JOK
https://m.edsoo.ru/7f4401a6

84

85

86

87

88

KonTtponbHast pabora o teme

"YucIioBeIe MOCIEA0BATEILHOCTH"

[ToBTOpEeHME, 0000IICHUE U
cHcTeMaTH3amus 3HaHuH. 3aInch,
CpaBHEHUE, JEUCTBUS C
JIeACTBUTEILHBIMU YUCIIAMU,
YUCJIOBas mpsimast

IToBTOpEHME, 0000IICHUE 1
cucreMarusanus 3HaHui. [IponeHTsl,
OTHONICHHUS, TPOTIOPITUN

[ToBTOpEHME, 0000IIICHUE U
CHCTEMAaTU3aLMA 3HAHUIA.
Oxkpyrienue, mpuOIMKeHNE, OleHKa

[ToBTOpenue, o6obIIEHNE 1
cucTemaru3anus 3HaHui. Pemenue
TEKCTOBBIX 3aJ71a4 apU(PMETHUECKUM
CII0cOO0M

bu6mmoreka [IOK
https://m.edsoo.ru/7f4404{8

bu6mmoreka [IOK
https://m.edsoo.ru/7f443b12

&9

[ToBTOpenue, o6obIIEHNE 1
cucTeMaru3anusa 3Hanui. Pemenne
TEKCTOBBIX 33714 apHU(PMETHUESCKUM
CII0CO00M

bu6mmoreka [IOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpenwue, 0600IIEHNE 1
cucTeMaru3anusa 3HaHni. Pemenme
TEKCTOBBIX 3aJ1a4 apu(PMETHISCKUM
CII0COO0OM

bu6mmorexa [IOK
https://m.edsoo.ru/7f443fea




[ToBTOpEeHME, 0000IICHUE U
cucTeMaTu3alys 3HaHuH.

bu6mmoreka [IOK

o1 [IpeobpazoBanue anredpandeckux https://m.edsoo.ru/7f4441ca
BBIPAXCHHM, TOMYCTUMbIE 3HAYCHHUS
[ToBTOpEeHME, 0000IIICHUE U

90 CHCTEMAaTH3alMsl 3HaHUH. bubmuorexa [JOK
[IpeoOpazoBanue anredpandecKux https://m.edsoo.ru/7f444364
BBIPXCHHM, TOMMYCTHUMbIE 3HAYCHHUS
IToBTOpEHME, 0000IICHUE 1

03 CHCTEMAaTU3alMsl 3HaHUH. bubmuorexa [JOK
[Tpeobpa3zoBanue anredpandeckux https://m.edsoo.ru/7f4446f2
BBIPXXCHHM, TOMMYCTHUMbIC 3HAYCHHUS
IToBTOpEHME, 0000IICHUE 1

04 CHUCTEeMaTHU3alrs 3HaHU. bu6mmoreka [IOK
[Tpeobpa3zoBanue anredpandeckux https://m.edsoo.ru/7f444a94
BBIPAXECHH, JOMYCTUMbIE 3HAYCHUS
[ToBTOpenue, o6o0IIeHNE 1

05 cucremaTusanus 3HaHuil. OyHKuuu: bubnuotexa [JOK
IIOCTPOEHUE, CBOMCTBA U3YUYEHHBIX https://m.edsoo.ru/7f444¢c56
byHKIHI
[ToBTOpenue, o6obIIeHNE 1

96 cucremarusanus 3HaHuil. OyHKuuu: bubnuotexa [JOK
IIOCTPOEHUE, CBOMCTBA U3YUYEHHBIX https://m.edsoo.ru/7f444f44
byHKIHI
[ToBTOpenwue, 0600IIEHNE 1

97 cuctemaTusanus 3HaHuil. OyHKuuu: bubnuorexa [JOK
IIOCTPOEHUE, CBOMCTBA U3YUYEHHBIX https://m.edsoo.ru/7f44516a
byHKIHI

98 [ToBTOpenwue, 0600IEHNE 1 bubnuotexa [JOK




cucremaTusanus 3Hanuil. OyHkuuu:
IIOCTPOEHHUE, CBOMCTBA U3yUYEHHBIX
byHKIUH

[ToBTOpEHME, 0000IIICHUE U
CHCTEMAaTU3alMs 3HAHUH.

https://m.edsoo.ru/7f4452e6

bu6mmoreka [IOK

99 ['padmyeckoe penieHue ypaBHEHH U ! https://m.edsoo.ru/7f445516
WX CHCTEM
[ToBTOpEHME, 0000IICHUE U

100 CUCTEeMaTH3aIHs 3HAaHHH. |
['padmyeckoe pelieHue ypaBHEHHUH U
UX CHUCTEM

101 Hroroas xouTpoasHas pabora 1

102 O6OGI£IGHI/I€ Y CHCTEMAaTHU3AIINS |
3HAHHUH

OBILEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI

7 KUIIACC
Koxn .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHS] OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOTrPaMMBbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJbTarTa
1 Uucna v BBIYUCICHUS
. BoimonusaTe,  coyeras  yCTHbIE M NHUCbMEHHBIE  MPHUEMBI,
. apu(pMeTHIECKUe EHCTBUS C pAllHOHATLHBIMHU YUCIIAMH
Haxomuth ~ 3Ha4YeHWs]  YHUCIOBBIX  BBIPAXKCHHH,  MPUMEHSTh
1.2 pa3HooOpa3HbIe CIIOCOObI U MPUEMBI BBIYMCICHHUS 3HAYCHUN ITPOOHBIX
BBIpXXEHUH, COIepKaIUX OOBIKHOBEHHBIE U JECSITUYHBIE JPOOH
[lepexonuts OT omHON ((oOpMBI 3amuMcH 4YUCEl K  Apyrou
13 (npeoOpa3oBbIBaTh  JAECATUYHYIO  ApoOb B OOBIKHOBEHHYIO,
. OOBIKHOBEHHYIO B JECSITHYHYIO, B YaCTHOCTH, B OECKOHEUYHYIO
JECSITUUHYIO 1po0Bb)
1.4 CpaBHMBATH M YIOPSIIOUYMBATH PAIlHOHATFHBIC YUCIIA
1.5 Okpyriarh uyncia
BBINONHATE TPUKHUIKY W OIEHKY pe3yJbTaTa BBIYHCICHUH, OIEHKY
1.6 3HAYEHUW YUCIOBBIX BBIPAKCHUH. BBINONHATH JEUCTBUS  CO
CTENEHSIMH C HAaTYpaJIbHBIMU MOKa3aTeNsIMU
L7 [IpuMeHsATh NpPHU3HAKM JAEIMMOCTH, pa3jOkKEHHEe Ha MHOXUTENIN
' HATYpaJbHBIX YHCEI
Pemarp  mpakTUKO-OpMEHTHUPOBAaHHBIE  3a/add,  CBS3aHHbIE C
OTHOILICHHEM BEJINYMH, MPONOPLHUOHATIBHOCTHIO BEJIMYMH,
1.8 MPOLIEHTAMHU, HWHTEPIPETUPOBATh pe3yibTaThl pEIIeHus 3agad C
y4€TOM OTpaHUYEHUH, CBA3AHHBIX CO CBOWCTBAMM PaccMaTpPHBAEMBIX
00BEKTOB
2 Anrebpanyeckue BbIpaXKEHUS
51 Wcnonb3oBarh anredpandyeckyr0 TEPMHHOJOTHIO M  CHUMBOJIHKY,
' MIPUMEHSTH €€ B MPOLIeCCe OCBOEHHsI yUeOHOT0 MaTepuaa
2.2 Haxonute 3HadyeHHss OYKBEHHBIX BBIPQKEHUH TIpU  3aJaHHBIX




SHAYCHHUAX MMCPCMCHHBIX

BreinmoaHaTh npeo6pasoBaHI/I;1 OCJIOTO BBIPpAXCHUA B MHOI'OYICH

23 IIPUBEJCHUEM MOJOOHBIX CJIaraeMbIX, PaCKphITHEM CKOOOK
BBINOMHATE YMHOXEHHE OJHOWICHA HA MHOTOYICH M MHOIOWIEHA Ha
24 MHOTOWIEH, NPUMEHATh (OpMyJbl KBajapara CyMMBI M KBajpara
pa3HOCTH
OcCy1ecTBIATh pa3i0KEHNE MHOTOYJICHOB HA MHOXKHTEIH C IIOMOILBIO
2.5 BBIHECEHHSI 32 CKOOKH OOIIEr0 MHOXHTES, TPYNITUPOBKU CIaraeMbIX,
IpUMEHEHUsI (POPMYJT COKPAIEHHOTO YMHOXKEHHUS
Y [TpumensaTh npeoOpa3oBaHUsI MHOTOYJICHOB Il PELICHUs Pa3IUYHbIX
. 3a/1a4 U3 MaTeMaTUKH, CMEXHBIX [IPEIMETOB, U3 pealbHON MPAKTUKU
57 Hcnonp30BaTh CBOMCTBA CTENEHEW C HATYypajdbHBIMU I10Ka3aTEISIMHU
' TUTSL TPE0OPa30BaHUSI BRIPAKESHUH
3 VYpaBHeHUS U HEPABEHCTBA
Pemate sMHENHBIE ypaBHEHHs C OJHOW IIEPEMEHHOMW, IPUMEHSIS
3.1 IIpaBWIa MEPEX0Aa OT UCXOJHOTO YPaBHEHHUS K PAaBHOCWIBHOMY €MY.
[IpoBepsTh, SBISIETCA JIU YUCIIO KOPHEM ypaBHEHUS
32 [IpumensaTs rpaduueckue METOAbl NPU  PEIIEHUU JIMHEHHBIX
' YPaBHEHUH U UX CUCTEM
33 [TonGupath npuMepsl Hap YUCEN, ABJISAIOIUXCS PEIIEHUEM JTMHEHHOTO
. YPaBHEHHUSI C ABYMsI IEPEMEHHBIMU
CtpouTth B KOOpAMHATHOM TIOCKOCTH IpaduK TMHEHHOTO YPaBHEHMS C
34 IBYMsI MEPEMEHHBIMH; IOJIb3YsICh TIpaUKOM, MPUBOJIUTH NPUMEPHI
pelIeHNs] ypaBHEHUS
35 Pematp cucteMsl ABYX JTUHEHHBIX YPaBHEHUH C ABYMs IEPEMEHHBIMU,
' B TOM 4ucCIIe rpaduyecKku
CocTaBnaTh U pemath JUHEHHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHHUH 10 yCJIOBUIO 3a/1a4l, MHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ MOJYUYEHHBIN pe3ybTaT
4 Koopaunats! u rpadpuku. yHKIun
N300paxkaTh Ha KOOpAWHATHOM NPSMOM TOYKH, COOTBETCTBYIOLIUE
4.1 3aJlaHHBIM KOOpJAMHATaM, JIy4M, OTPE3KH, WHTEPBAJbl, 3alHMCHIBATh
YHCIIOBBIE TPOMEKYTKH Ha aIredpandeckoM si3bIKe
4.2 OTMeuyaTh B KOOPAMHATHOM TIUIOCKOCTH TOYKHA 1O 3aJaHHBIM




KOOpJAMHATaM

Crpoutsb rpaduku tuHeHHbIX GyHKuuid. Ctpouts rpaduk GyHKIMM y

4.3
= x|
OnuceBaTh ¢ TMOMONIBI0 (DYHKIIUH M3BECTHBIC 3aBUCHUMOCTH MEXKIY
4.4 BEJIMYMHAMHU: CKOPOCTb, BpEMsI, PACCTOSHHUE, LEHY, KOJUYECTBO,
CTOMMOCTD, POU3BOIUTEIHHOCTD, BpeMsi, 00bEM paboThI
4.5 Haxonuth 3HaueHue GyHKIIUU 110 3HAYEHUIO €€ apryMeHTa
[Tonumarpe rpaduueckuii  crmoco® MpEACTaBICHUS H  aHAIHM3a
4.6 nH(OpMalUY, W3BIEKATh W HWHTEPIPETHPOBATh HHPOpPMAIHMIO U3
rpauKOB peaNbHBIX IIPOLIECCOB U 3aBUCUMOCTEH
8 KUJIACC
Kona .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NMPOBEPAEMOro L
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOTI'O 00111er0 00pa30BaHus
pe3yJbTara
1 Yucna 1 BEIYUCICHUS
Hcnoabs3oBaTh HavalbHbBIC MpeJICTaBICHUS 0 MHOXECTBE
. JEUCTBUTENBHBIX YHCEN JJI CPAaBHEHUS, OKPYIJICHHUS] U BBIUUCIICHUH,
' n300pakaTh JIEHCTBUTENbHBIE YHCIA TOYKAMU Ha KOOPIHMHATHOMN
psIMON
[IpumensaThr mOHATHE apU(METHYECKOTO  KBaJpaTHOTO  KOPHS,
- HaxOJUTh KBaJIpaTHbIE KOPHH, WCIOJB3YSd TMPU HEOOXOTUMOCTH
' KaJbKYJISTOP, BBHIOIHATH MpeoOpa3oBaHuUs BBIPAXKEHUN, COJAEPKAIIUX
KBaJpaTHbIE KOPHH, UCIOJIb3Ysl CBOWCTBA KOPHEH
13 Hcmonp30oBaTh 3amucd  OOJIBIIMX M MAJBIX YHCEI C ITOMOIIBIO
. JECSITHUHBIX Apobelt u creneneit uncna 10
2 Anrebpanueckue BbIpaKeHUs
[IpuMeHATh TOHATHE CTENEHU C LENbIM IOKa3aTelieM, BBIIOIHATh
2.1 npeoOpa3oBaHusl BBIPAKEHUM, COAEPNKAIIUX CTENEHH C IEIBIM
IOKa3aTelieM
BBIIONHATE  TOXISCTBEHHBIE  MPEOOpa3OBaHUS  PAIlMOHATBHBIX
2.2 BBIPQKCHHII Ha OCHOBE MpaBUJI JACHCTBUI HAJ MHOTOWICHaAMU U
anredpandecKuMu IpoOsMu
2.3 PackianpiBath KBaApaTHBIN TPEXUIECH HA MHOKHUTEIHN
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3.1

3.2

[TpumeHnsaTh MpeoOpa3zoBaHUsl BBIPAKEHUN IS PEIICHHUS Pa3InYHbIX

3a/1a4 U3 MaTeMaTUKH, CMEXHBIX [IPEIMETOB, U3 pealbHON MPAKTHKU
VYpaBHeHUs U HEPABEHCTBA

PemraTe JII/IHeﬁHbIe, KBaApaTHbBIC YpaBHCHHA W pPaAlMOHAJIBHBIC
YpaBHCHH:A, CBOAAIHUECCA K HHUM, CUCTCMbI ABYX ypaBHeHI/If/'I C IAByMs

INEPEMEHHBIMU

[IpoBoauTh mpocTEWIINE WCCIEIOBAaHUSA YPAaBHEHUH U CHUCTEM
ypaBHEHHM, B TOM 4YHCI€ C TPUMEHEHHEM TpapUuECcCKUX
Mpe/icTaBlIeHU (yCTaHABIMBATh, UMEET JIM ypaBHEHUE WM CHCTEMa

YpaBHEHUH pELleHUs], €CJIU UMEET, TO CKOJIbKO, U IIPOYEe)

33

[TepexomuTs OT CJOBECHOH  (QOpPMYIHpPOBKM 3amadu K e
anreOpanvyeckoil MOJIENH C TMOMOIIBIO COCTABICHUS YpPaBHEHHUS WU
CHUCTEMBI ypaBHeHI/If/'I, HHTCPIPECTUPOBATH B COOTBETCTBHUU C

KOHTEKCTOM 33J1a4y MOJyYEHHBIN pe3yabTaT

3.4

4.1

[IpuMeHsTh CBOMCTBA YUCIIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLEHKH,
pelaTh JIMHEWHbIE HEPABEHCTBA C OJHOW NIEPEMEHHON U UX CUCTEMBI,
naBaThb  rpaUuecKkyr0  WUIIOCTPALMI0O  MHOXECTBa  PELIEHUN
HEPABEHCTBA, CUCTEMBI HEPABEHCTB

OyHKIMU

[lonuMaTh M UCHONB30BaTh (PYHKIMOHAIbHbIE MOHATUS M S3BIK
(TepMUHBIL, CUMBOJIMYECKHE OOO3HAYEHMsI), ONPEAENATh 3HAueHUE
(GYHKIMU O 3HAYEHMIO apryMEHTa, ONpeIeNsTh CBOWCTBA (YHKLUHU

1o e€ rpaduky

4.2

kix

Crpouts rpaduku 371€eMEeHTapHbIX PYHKINN BUJA:
y=k/x

, Yy =x?,y = X% y = [X|, onicbIBaTh CBOICTBa YMCIOBON (YHKIUHU MO €&

rpaduky

9 KITIACC

Kon

IIpoBepsiemble nMpeIMeTHbIE pPe3yJIbTAThI 0CBOCHHSI OCHOBHOM




MPOBEPSIEMOr0
pe3yJibTaTa

o0pa3oBaTe/IbHOI NPOrpPaMMBbI OCHOBHOTO 00111er0 00pa30BaHUs

1

1.1

1.2

1.3

1.4

Yucna 1 BEIUUCIIEHUS

CpaBHI/IBaTB U YHOOpsAOOYMBATh palMOHAJIBHBIC W HPpallOHAJIBHBIC

qucia

BreimonHaTh apI/I(bMCTI/I‘ICCKI/Ie HeﬁCTBHH C pallUOHAJIBHBIMH YHUCJIIAMH,
couc€Tasd YCTHBIC U IIHMCbMCHHBIC HpI/IéMH, BBITIOJIHATH BBIYMCJIICHUS C

HppalOHAJIIbHBIMU YK CJIaMHU

HaXOI[I/ITB 3HAYCHHS CTEIIEHEH C OCJIBIMH IIOKa3aTCIAMU H KOpHGfI,

BBIYUCIIATH 3HAYCHU S YHUCIIOBBIX BI)Ipa)KCHI/Iﬁ

Oprr JIATHh ﬂeﬁCTBHTeHBHBIC Yucia, BbIIIOJHATD HPUKHUAKY pE3yJibTaTa

BbI‘IPICJ'IGHHfI, OLICHKY YUCJIOBBIX Bpra)KeHI/Iﬁ

ypaBHeHI/ISI H HCPABCHCTBA

2.1

Pemlate  nuHENHBIE W KBaApaTHBIE YPaBHEHMs, YypaBHEHUS,

CBOJIAIIMECS K HUM, IPOCTENIINE JPOOHO-PALlMOHAIIbHBIE YPABHEHUSI

22

Pemate cucreMsl 1ByX JMHEHHBIX YPABHEHUM C IBYMs IIE€PEMEHHBIMU
U CHCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHHUE HE SABIISIETCS

JIMHENHBIM

2.3

24

2.5

Pemate TekcTOBBIE 3amaun anreOpanvecKuM CIocoOOM C TOMOIIBIO
COCTaBJICHHUSI YpaBHEHHSI WM CHCTEMbI JIBYX YPaBHEHHH C ABYMS

NEPpECMECHHBIMU

[IpoBomuTh mpoOCTEWIINE MCCIECIOBAHUS YPABHEHUHM M CUCTEM
yYpaBHEHMH, B TOM 4YHCI€ C TPUMEHEHHEM TpapHUuecKux
MIPECTaBICHUN (HallpuMep, yCTaHABINBAaTh, UMEET JI YPaBHEHUE UIIU

CHUCTEMa ypaBHEHUH PEIICHUsI, €CITH UMEET, TO CKOJIBKO)

Pemate  nuHeElHBIE  HEpABEHCTBA, KBAJApAaTHbIE  HEPABEHCTBA,
n300pakaTh pEIICHWE HEPABEHCTB HA YMCIIOBOW MPSIMOM, 3aIUCHIBATh

PEIICHUE C TIOMOIIIBIO CUMBOJIOB

2.6

Pemrate cuCTEMBbI JIMHEHHBIX HEPABCHCTB, CHCTEMbl HEPABEHCTB,
BKJIFOYAIOIIME KBAJPAaTHOE HEPABEHCTBO, M300paXkaTh pEIICHUE
CUCTCMblI HCPABCHCTB Ha YUCJIOBOH pr[MOfI, 3alMUCbIBaTh PCUICHUC C

IIOMOIIBIO CHMMBOJIOB




2.7

Hcnonns3oBaTh HCPAaBCHCTBA NTPpH PCHICHUHU PA3JIMYHBIX 3a/1a4

3.1

OyHKIMHU

Pacno3naBarn byHKIMH HU3yYEHHBIX BHJIOB. IToka3wIBaThH
CXEMaTHYECKH PacIoIOKEHUE Ha KOOPJINHATHOH TJIOCKOCTH rpaduKoB
¢dbynkui Buga: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT

3Ha4eHUH K03()(HUIIMEHTOB, OMMUCHIBATH CBOWCTBA (PYHKLIUI

3.2

[Toka3piBaTh CXEMATUYECKH pPACIOIIOKEHHE Ha  KOOPIUHATHOU
IUIOCKOCTU TpadukoB GyHKUWK Buaa y = YX, y = |X| U omuchIBaTh

CBOICTBa (PyHKIIMIA

33

34

Ctpouth ¥ wu300paXkaTh CXEMaTHYECKH TpaduKd KBaIPaTUIHBIX
(GYHKIMIA, ONMUCHIBAaTH CBOWCTBA KBAaJAPATHYHBIX (QYHKUUH IO HX
rpadukam

Pacnio3naBate KBaapaTuuHyro (YHKIHIO 1O (Qopmylie, HTPUBOAUTH
IpUMepsl KBAJPaTUYHBIX (DYHKUMH W3 peanbHOW KHU3HHW, (PU3HKH,

IreoMCTpUun

ApudmeTrueckas U TeOMETPUYECKasi IPOrPEecCUuu

4.1

Pacnio3znaBath apuMeTndecKyro U reoMeTpUUYECKYI0 IPOrPECCUH MTPU

pa3HBIX crioco0ax 3agaHus

4.2

BbINONMHATE BBIYMCIEHUS C MCIONb30BaHUEM (GOpPMYINl A-TO YJIEHA
apu(MeTHYeCKOl U reoMeTpUUYecKOil MpOrpeccuil, CyMMbI MEPBBIX N

YJIICHOB

4.3

N3o0paxaTs 4iieHbl MOCAEA0BATEIbHOCTH TOYKAMU Ha KOOPIWHATHOMN

IIIIOCKOCTH

4.4

Pemrats 3aJa4u, CBA3aHHBIC C YHCJIIOBBIMU ITOCICAOBATCIIBHOCTAIMU, B
TOM 4YHUCJIEC 3agadyu H3 peanLHoﬁ KHN3HHU (C HUCITIOJIB30BaHHEM

KaJIbKYJIATOPA, HUPPOBBIX TEXHOJIOTHIN)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 Yucna v BBIYMCICHUS
JlpoOu OOBIKHOBEHHBIE U JECATUYHBIE, NEPEX0] OT OAHOM (OpPMBI 3alUCH
1.1 npobeit xk apyroi. IloHsTHE palMOHANBHOTO 4YHCIA, 3allCh, CPaBHEHUE,
YHOPAAOYMBAaHUE PALIMOHATIBHBIX YUCEI
15 Apudmernueckue IeCcTBUS ¢ pallMOHANIBHBIMU YuciIaMu. Pemenue 3agay us3
' peasbHOM MPaKTUKU HA YaCTH, Ha IpooH
13 Crenenb C HaTypaJbHbIM IIOKa3aTeJeM: OIpeJesieHHe, NpeoOdpa3oBaHue
' BBIPQ)KEHUI Ha OCHOBE OTIPENIEIICHNS, 3aIUCh OOJIBIINX YUCEIT
14 [IpouieHThl, 3anuch MPOLEHTOB B BHUJAE ApoOU U ApoOU B BUJE MPOLEHTOB.
' Tpu OCHOBHBIE 3a/1a4 HA IPOLIEHTHI, PEILICHUE 337a4 U3 PEAJIbHOU TPaKTUKU
15 [IpuMeHeHHEe TPU3HAKOB  JEIMMOCTH, PAa3JIOKEHHE Ha  MHOXKHUTEIH
' HaTypaJIbHBIX YUCEl
L6 PeanbHble  3aBUcMMOCTM, B TOM  4Mcle MpsMas U oOpaTHas
' IPONOPLUOHAIBHOCTH
2 Anrebpanueckue BhIpaXKEHUS
-1 [IepeMeHHBIE, UHCIIOBOE 3HAUEHUE BBIPAXKEHUS C NEPEeMEHHOU. JlommycTuMBIe
' 3HAYEHUS IEPEMEHHBIX
55 [IpencraBiaeHne 3aBUCUMOCTH MEXIy BEIMYMHAMH B BUAEC (OPMYIIHI.
' Brruucnenus mo popmynam
53 [IpeoGpa3oBanue  OYKBEHHBIX  BBIPQXKEHHMH, TOXKIECTBEHHO  paBHbIE
' BBIPAKCHUS
24 CBolicTBa CTENIEHU C HAaTYpaJIbHBIM IOKa3aTelIeM
Y OpnHowieHbl U MHOrousneHsl. CreneHp MHorowieHa. Clio)keHue, BBIUUTAHUE,
' YMHOKE€HHE MHOTOYJIEHOB
Y @opMyJIbl COKpaIEHHOIO YMHOKEHHUS: KBapaT CyMMBI U KBaJpaT pa3HOCTH.
' dopmyia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOKUTEIIH
3 YpaBHeHuUs
31 VYpaBHeHHe, KOpeHb YpaBHEHHs, MpaBuia MpeoOpa3oBaHUs ypaBHEHUS,
' PaBHOCHUJIIBHOCTb YpaBHEHUN
3.2 JIuneiiHOe ypaBHEHHE C OJHOM NEPEMEHHOW, YMCIO KOpPHEH JIMHEWHOIO




YPaBHEHUs, PEILICHNE JIMHEUHBIX YPAaBHEHUU

CocraBieHre ypaBHEHUI 10 YCJIOBHIO 33/1aud. PelieHue TEKCTOBBIX 3a/1ay C

33 MIOMOILIBIO YPaBHEHUI
34 Jlunelinoe ypaBHEHHE C IBYMs ITIEPEMEHHBIMU U €r0 Tpaduk
CucremMa JByX JIMHEWHBIX ypaBHEHHH C JByMs IEepeMEHHbIMU. Perienue
35 CHCTEM YpPaBHEHUH CIOCOOOM IMOJCTAaHOBKU. [IpuMepbl permeHus: TeKCTOBBIX
3a/1a4 C MOMOUIBIO CUCTEM YPaBHEHUU
4 Koopaunate! u rpadpuku. @yHKIun
4.1 Koopaunara Touku Ha nmpsMon
42 Hucnossle TpOMEKYTKH. PaccTosiHue Mexay AByMs TOUKaMU KOOPJAMHATHOMN
' npsMOit
43 [TpsimoyronbHast cuctema koopauHat, ocu Ox u Oy. Abcuucca U opAMHATA
' TOYKH Ha KOOPJMHATHOM IJIOCKOCTH
44 [Tpumeps! rpadukoB, 3agaHHBIX (opMmyiaamu. UteHHe TpaguKOB peabHBIX
' 3aBUCUMOCTEN
4.5 [Tonstue pynkuuu. I'paduk ¢pynkiuu. CoiicTBa GpyHKIMHA
4.6 Jlunetinas gynkuus, e€ rpaduk. ['padux pynkuum y = [x|
47 I'paduueckoe pemieHne JUHEHHBIX YpaBHEHHMM U CHCTEM JIMHEHHBIX
' YpaBHEHUU
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BBIYUCIIEHUS
. KBagpatHbiii kopeHb u3 uucna. IloHsTHe 00 HppalMOHAIBHOM YHCIIE.
. JlecsiTuuHble MPUOIMKEHNS UPPALMOHATIBHBIX YHCE
CgoiicTBa apudMeTHUECKHX KBaIpaTHBIX KOpPHEH W HX MPUMEHEHHE K
1.2 peoOpa3oBaHUIO YHCIIOBBIX BBIPAKEHUN M BBIYMCICHUSAM. JleficTBUTENbHbIE
qucna
1.3 Crenens ¢ 1ensIM MokasareneM u e€ cBoiictsa. CTaHgapTHas 3aluch Yucia
2 AnrebpanuecKue BHIPAKCHHS
2.1 KBanpaThblil TpEXUiIeH, pa3aoKEHUE KBAPAaTHOTO TPEXWIEHA HA MHOXKUTEIN
22 Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO airedpandeckoit qpodu
2.3 CrnoxeHue, BBIYUTAaHHE, YMHOXKEHHE, JIeJICHNE alnreOpandeckux apooei




24 ParmonanbHble BEIpaXXEHUS U UX TpeoOpa3oBaHue
3 VYpaBHEHUSI U HEPABEHCTBA
31 KBampatHoe ypaBHenue, (opmyna KOpHEH KBaJpaTHOTO YpaBHEHHUS.
' Teopema Buera
3.2 Pemienue ypaBHeHUH, CBOAAIIMXCA K JMHEHHBIM U KBAJIPATHBIM
3.3 [Ipocreiimme 1poOHO-palIMOHATILHBIC YPaBHEHUS
I'padmyeckas uHTEpHIpeTanysi YpaBHEHUH C ABYMS MMEPEMEHHBIMU U CUCTEM
34 JIMHEMHBIX YpaBHEHUH C ABYyMs NepeMeHHbIMU. [IpuMepbl pelieHus cucrtem
HEJTMHEHUHBIX YPaBHEHUH C ABYMS IIEPEMEHHBIMU
3.5 Pemrenue TeKCTOBBIX 33724 alreOpandeckKuM criocoOom
3.6 UYucnoBble HEPAaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM ITepeMEHHON
3.8 PaBHOCUIIBHOCTH HEPABEHCTB
3.9 JluneiiHble HEpaBEHCTBA C OJHON NEPEMEHHOM
3.10 Cucrembl TMHEHHBIX HEPABEHCTB C OAHOU IMEPEMEHHOM
4 OyHKIUU
Al [Tonstue ¢ynknuu. OOIaCTh OMNpeNeNeHrus W MHOXKECTBO 3HaYeHU
. ¢dbyukuun. CriocoObI 3a1aHust QyHKIHI
4.2 I'paduk pynkmu. Urenue cBoicTB GyHKIMM 10 €€ Tpaduxy
4.3 [Tpumeps! rpadukoB QPyHKIUN, OTPAXKAIONINX PeaTbHbBIE TMPOIIECChHI
44 OyYHKIMH, OIHUCHIBAIOIIME TPIMYI0O UM OOpaTHYI MPONOPLHUOHAIBHEIE
' 3aBUCHUMOCTH, UX TpaduKu
4.5 OyHKIMU y =x7, y = x7
4.6 Oynkumn y = [x, y = |x]
4.7 I'padnueckoe penieHne ypaBHEHUN U CUCTEM YpaBHEHUI
9 KIIACC
Kon IIpoBepsieMblii JJIEMEHT COAEPKAHUSA
1 Yucna v BEIYHACIICHUS
- ParionanpHble YMcna, WppaloOHATBHBIE YHCNIA, KOHEYHbIE W OECKOHEYHBIC
' JIECSITUYHBIE TPOOH
1.2 MHOXeCTBO JeHCTBUTEIbHBIX YHCEl, IEUCTBUTEIbHBIC YHCIIa KaK 0CCKOHESUHBIC




JACCATHYHBIC ,Z[pO6I/I. BzauMuo OAHO3HAYHOC COOTBCTCTBUC MCKAY MHOKCCTBOM

JICUCTBUTEIIbHBIX YUCE U KOOPJIUHATHOMN npsiMoi. CpaBHEHUE IEUCTBUTEIbHBIX

qrcen
1.3 ApudmeTndeckne NeHCTBUS ¢ IEHCTBUTEILHBIMEI YUCIIAMU
Wsmepenus, npubinxenus, oeHKd. PazMepbl 00BEKTOB OKPYIKAroOIIEro Mupa,
1.4 JUINTEJIBHOCTh IPOLECCOB B OKpyxkaromeMm mupe. [TpubnmxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOIkeHus. Okpyriaenue uucen. [Ipukuaka u oueHka
pE3yJIbTaTOB BBIYMCIICHUI
2 VYpaBHEeHUS U HEpABEHCTBA
2.1 VYpaBHEHHUs C OJHON TEpEMEHHON
2.2 JInnelinoe ypaBHeHue. Pemienne ypaBHEeHUH, CBOAAIIMXCS K JIMHEUHBIM
23 KBanpaTtHoe ypaBHeHue. Penienue ypaBHEeHU, CBOASIINXCS K KBaIpaTHBIM
04 bukBanpatHoe ypaBHeHHe. [IpuMepbl pelIeHHs YpPaBHEHMM TpPETbed W
' 4eTBEPTON CTENEHEN pa3I0KEHUEM Ha MHOXKUTEIIN
2.5 Pemenne npoOGHO-paliMOHANBHBIX YPaBHEHUN
2.6 Cucremsl ypaBHeHUH
2.7 YpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €T0 TpaduK
2.8 Pemenne cucreM IByX JIMHEWHBIX YPABHEHHN C IBYMs IEPEMEHHBIMU
29 Pemienne cucreMm IByX ypaBHEHMH, OJHO M3 KOTOPBIX JIMHEWHOE, a Apyroe —
' BTOPOM CTEIEHU
2.10 I'paduueckas MHTEpIIpETALMs] CUCTEMbI YPaBHEHHH € AByMS IEpeMEHHBIMU
2.11 Penienune TekcTOBBIX 33a4 alreOpandeckuM crocoOoM
2.12 UYuciioBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemienne nuHENHBIX HEPABEHCTB C OJHOM MEPEMEHHOU
2.14 Pemenue cucrem TMHEHHBIX HEPABEHCTB C OJHON MEPEMEHHOMN
2.15 KBaaparHble HEpaBEeHCTBA
516 I'padmyeckas uHTEpHnpeTanysi HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMS
' NIEPEMEHHBIMU
3 OyHKIMN
31 KBanparnunas Qynkums, e€ rpaduk u cpoiictBa. Ilapabona, koopAauHaThI
' BEPIINHBI Tapadoiibl, 0OCb CAMMETPUHU TapadoIbl
3.2 I'paduku pynkuuit y=kx, y=kx+b 1 ux cBoiicTBa
33 I'paduku pynkuuit y=k/x, y = x* 1 ux cBoicTBa




34 I'paduku QyHkuuii , u ux cBoiicTBa
4 UucnoBble NOCIEA0BATENBHOCTH

i1 Omnpeznenenne u CocoObl 33JaHUSI YUCIOBBIX IOCIEIOBaTENILHOCTEH. 3aqanue
' II0CJIEI0BATEIBHOCTH PEKYPPEHTHOM (hopMysioi 1 popMyIioil n-ro wieHa

42 Apudmernueckas mnporpeccus. DopMynpl n-ro  wieHa apupMeTHUECKOM
' IIPOIPECCUH, CYMMBI IIEPBBIX 1 YWIEHOB

43 I'eomerpuueckass nporpeccuss. PopMmyibpl n-ro0  WIEHa T'€OMETPUYECKON
' IPOTPECCUH, CyMMBI NIEPBBIX 71 YIECHOB

44 N3o0paxkenue wieHOB apu(PMETHYECKOM W TEeOMETPUYECKOH MPOrpeccHii
' TOYKaMH Ha KOOPAMHATHOM MJI0CKOCTU. JIMHEHHBIH U 3KCIIOHEHIIMAIbHBINA pOCT

4.5 CJ10KHbI€ MPOLIEHTHI




IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepsieMoro
TpedOBaHMS

IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM
0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'O
o0mero oopazoBanus Ha ocHose PI'OC

YMeHHe OnepupoBaTh IOHATHSAMHU: MHOXECTBO, IIOJMHOXKECTBO,
OlepalM¥ HaJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATh IIOHATUAMM:
rpad, cBS3HBIM rpad, AepeBO, MK, MPUMEHITh UX MPHU PELICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduyeckoe MmpeacTaBieHue MHOXKECTB
JUIsL OTIMCAHMS PEAIBHBIX IPOLIECCOB U SIBJICHMM, IIPU PELICHUH 33]a4

Hu3 Apyrux yqe6HI>IX npeaMETOB

YMeHue OIICPHUPOBATH IMOHATHAMMA: OIIPCACIICHUC, aKCHMOMa, TCOpEMaA,
A0Ka3aTejIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC UM  JIOXKHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTL IPHUMCPLI W KOHTPIIPUMCEPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHHA BBICKa3bIBaHUH

YMeHue ornepupoBaTh MOHSTHSAMHU: HAaTypaJlbHOE YHCIIO, MPOCTOE M
COCTaBHOE YHCIIO, JI€TUMOCTh HATypaJbHBIX YHCEN, MPU3HAKU
JETUMOCTH, IIeJI0€ YHCJIO, MOAYJh YHUCIa, OOBIKHOBEHHAs ApOOb M
JecsTUYHas OpoOb, CTaHIAPTHBINA BUJ YHCIA, pallMOHAIBHOE YHUCIO,
UppalMOHATILHOE 4YHUCJO, apu(METUUYECKUIl KBaJpaTHBI KOpEHb;
YMEHUE BBINOJHATH JEUCTBUS C 4YUCIaMH, CpaBHUBaTh U
YIOPSIIOYMBATh YMCIIA, TPEACTABISATH YHCIAa Ha KOOPAUHATHOU
NpsIMOM, OKpPYIJIATh YHUCIA; YMEHHUE JeNaThb MNPUKUAKY U OLEHKY

pe3yJibTaTa BEIYMCIECHUN

YMeHue onepupoBarh MOHATUAMH: CTEIEHb C IEJNBbIM MOKa3aTeIeM,
apudMeTHYECKN KBaJpaTHBIH KOPEHb, MHOTOWIEH, ajlreOpandeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOW CTENeHU
OOJIbIlle €NWHMIIBI, YMEHHE BBIMIOJHATH pacuy€Tel 1o (Qopmynam,
npeoOpa3oBaHus IENbIX, APOOHO-PallMOHANBHBIX BBIPAKEHUN U
BBIPAKECHHUI C KOPHSAMH, Pa3IOKEHUE MHOIOYJIEHAa HAa MHOXXHUTEIH, B
TOM 4HCI€ C UCHOIb30BaHWEM (OpMYyN pa3HOCTH KBaJApaTOB U

KBaJ[paTa CyMMBI U pa3HOCTH

VYMmenune ONneprupoOBaTh NOHATUAMU:. YUCIOBOC PABCHCTBO, YPABHCHUC C

OJHOM IIEPEMEHHOM, 4YHUCIOBOE HEPaBEHCTBO, HEPABEHCTBO C




IIEPEMEHHON; YMEHHE pellaTh JUHEHHBbIE U KBAJAPATHBIC yPABHEHUS,
IpOOHO-pALlMOHAIbHBIE YPABHEHUS C OAHOM INEpeMEHHOW, CHCTEMbI
JIByX JIMHEHHBIX YpaBHCHUH, JIUHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELIECHUN 3a]1a4 U3 IPYTUX NPeIMETOB
U TPaKTUYECKUX 3a7ad; YMEHHE HCIO0JIb30BaTh KOOPAMHATHYIO
OpSIMYI0 U KOOPAMHATHYIO IUIOCKOCTh JUIS HM300pakKeHUsS pEUIeHUN

ypaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBarh MOHATUAME: GYHKIHS, TpPadUK GYHKIMH, HYIH
¢byHKIHH, IIPOMEXKYTKHU 3HAKOIIOCTOSAHCTBA, IIPOMEXYTKHU
BO3pacTaHusi, YObIBaHWs, HAWOOJbIIEC W HAUMEHbIIEE 3HAYCHUS
GbyHKIMHY; YMEHHE OIIEpUPOBAThH MIOHATUSAMU: npsmas
MPOMOPIHOHATIBHOCTD, JHHEHHAs (GYHKIHUS, KBaJpaTudHas (QyHKIus,
oOpaTHas TPONOPIMOHATBHOCTh, IMapaboia, runepbosia; yMeHUe
CTPOUThH rpaduky QyHKINH, UCIOIB30BATh TPAGUKU IS OIPEICIICHHSI
CBOWCTB IPOIIECCOB M 3aBUCHUMOCTEH, I PELICHHS 3a/1a4 U3 JPYTHX
y4eOHBIX TPEAMETOB W pEaJbHOW JKU3HH, YMEHHE BBIPAKAThH

(dhopMyTaMy 3aBHCHMOCTH MEKy BeTMIHMHAMU

YMenmne ONCprupoBaTh IIOHATUAMMU: II0CJICA0OBATCIIbHOCTD,
apupmeTHyeckass M TeOMeTpUYecKas  IPOrPecCHH;  yMEHHe
HCIOJIb30BaTh CBOMCTBA IOCIEA0BATENbHOCTEH, (HOPMYNBI CyMMBI U
o0IIero 4jeHa MpH peleHuH 3ajad, B TOM 4YMCIe 3a/1ad U3 JIPYyTux

Y4EOHBIX TPEIMETOB U PEATbHON KU3HH

YMeHue pemarb 3a7aud pa3HbIX TUIOB (B TOM 4YHCI€ HAa IMPOLEHTHI,
JOJAM W YacTH, JBWXKEHHME, paboTy, LIEHy TOBAapOB M CTOMMOCTb
MOKYIIOK M yCITYT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPaBJICHUS JINYHBIMU U
ceMeHbIMU  (UHAHCAMM); yMEHHME  COCTaBIIATb  BBIPAXKECHMUS,
YPAaBHEHUs, HEPAaBEHCTBA M CHUCTEMbl II0 YCJIOBHUIO 3a/auH,
UCCIIeIOBaTh NOJYYEHHOE PEIIEHUE U OLIEHMBATh IIPABONOA00HOCTh

MOJIYUCHHBIX PE3YJILTATOB

YMeHue onepupoBaTh MOHATHAMH: (HUrypa, TOUKA, OTPE3OK, Mpsmasd,
Jyd, JOMaHasi, yroJjl, MHOTOYTOJIbHUK, TPEYTOJIbHHUK, PaBHOOEAPEHHBIN
U PaBHOCTOPOHHUH TpPEYTOJBHUKH, HPSIMOYTOJIBHBI TPEYTOJbHUK,
MeanaHa, OMCCEeKTpUca U BBICOTA TPEYTOJIbHHMKA, YEThIPEXYTOJIbHUK,

napajiesiorpaMM, pomM0O, TNPSAMOYTOJIBHUK, KBaJpaT, Tpamelus;




10

11

12

OKPY’>KHOCTb, KPYT, KacaTelbHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢urypamu; yMeHue pemiaTh 3aJadyd, B TOM YHCJIE U3 MOBCEIHEBHOI
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEJIWYMH C MPUMEHEHHEM

M3YUYEHHBIX CBOMCTB GUTYp U (HaKTOB

YMeHue onepupoBaTh IOHATUAMU: PABEHCTBO (UIYp, PaBEHCTBO
TPEYTOJIHUKOB; IapajlUIEIbHOCTh U IEPIEHAUKYJSPHOCTh IMPSIMBIX,
YrOJI MEXAY UpPSAMBIMH, HEPHECHIUKYISIP, HAKIOHHAsA, IPOEKLUS,
nonobue ¢puryp, mofo0HbIe TPEYTOJIbHUKN, CAMMETPHS. OTHOCUTEIEHO
TOYKM U TNPAMOH; YMEHHE paclo3HaBaTb PAaBEHCTBO, CUMMETPHUIO U
nonobue (uryp, MapauieNbHOCTh M MEPIEHIUKYIIPHOCTD MPSIMBIX B

OKpYyZKaromemM MHUpe

YMeHue onepupoBaTh IOHATHAMM: JUIMHA, PAcCTOSIHUE, YIoj
(BeqiMuMHA yrIyla, CUHYC U KOCHUHYC yIJla TPEyrojbHHKA), IJIOLIa/ib;
YMEHHUE OLEHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKPY’KaIOIIEM
MHUpE; YMEHHE NpPUMEHATh (OpMyIBl TIepUMeTpa U  IUIOUIAIU
MHOTOYTOJIbHUKOB, JJIMHBI OKPYXXHOCTH M IUIOIIAAU Kpyra, o0bema
MPSIMOYTOJIBHOTO NapAJUICNICIINIIEAa; YMEHHE INPUMEHATh IIPU3HAKU
paBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CyMME YIVIOB TPEYrOJIbHHKA,
teopemy Iludaropa, TpUroHOMETpHUYECKHE COOTHOLICHUS IS

BBIYMCIICHUA OJIHUH, paCCTOHHHﬁ, TIomaae

YMmenue wu3o0pakaTh IUIOCKME (UIYypbl M HMX KOMOWHAIMH,
MIPOCTPAHCTBEHHbIE (UTYpPHl OT PYKHU, C TIOMOIIBIO UYEPTEKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CPEACTB II0 TEKCTOBOMY WIIU

CHUMBOJIbHOMY OITMCAHUTIO

13

YMmenue OIICpHUPOBATH INOHATHUAMMN: IpsAMOYTroJibHas cucreMma
KOOpAHHAT, KOOpPAUHAThI TOYKHU, BCKTOD, CymMmMa BCKTOPOB,
MPOU3BCACHUC BCKTOPA HA YHUCJIO, CKAJIAPHOC ITPOU3BCACHUC BEKTOPOB;,
YMEHUEC HUCIOJB30BATH BCKTOPBI M KOOPAWHATHI JISA MMPCACTABICHHA
JaHHBIX W PCIICHHUA 3ada4, B TOM HYHCIIC U3 JpYTHUX yLIe6HBIX

MPEIMETOB U PEATbHOMN )KU3HU

14

YMeHne omnepupoBaTh TOHSTHSMHU: CTOJOMKOBBIE W KPYrOBbIE
auarpamMmbl,  TaOmMUIBL, cpeaHee  apudMeTHdeckoe, MeAHaHa,
HauOoJblllee W HaMMEHbIee 3HAUYECHMs, pa3Max 4YHCIOBOro Habopa;
yMEHHE  W3BIEKaTh, WHTEPIPETUPOBATH H  IPEeoOpPa3OBHIBATh

nH(popMalMIo, MPEACTABIEHHYI0 B TaOiauIlax M Ha JUarpaMMax,




OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPeajbHBIX IPOLECCOB U
SBJICHUM; yMEHHE paclo3HaBaTh M3MEHYMBBIC BEJIUYMHBI B

OKPYKAaIOILIEeM MUPE

15

YMeHue onepupoBaTh MOHSATUSIMHU: CIy4YalHBIA OMBIT (CITy4alHbIN
OKCIIEPUMEHT), JJEMEHTApHOE COOBITHE (DJIEMEHTApHBIM HCXO[)
CIIy4aifHOTO OTIBITA, CIIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAWUTh BEPOATHOCTH CIIyYaWHBIX COOBITUH B ONBITAX C
PaBHOBO3MOXKHBIMH DJICMEHTAPHBIMH COOBITHUSIMH; YMEHHE peIiaTh
3a/lady METOJIOM OPraHHW30BAHHOTO Mepedopa M € HUCHOJIb30BAHUEM
MpaBWJIa YMHOXKCHUS, YMEHHE OIICHHBATh BEPOSATHOCTH PEATbHBIX
COOBITUI W SIBJICHWI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJOBEPOSTHBIX COOBITHIA B OKPYXAlOIIeM MHPE W B IKH3HU;
3HAKOMCTBO C IIOHSITUEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SABJICHUAX

16

YMeHne BBIOMpATh MOIXOAAIINA W3y4EeHHBIH METOJ UIS DPELICHUs
3a/a4¥, IPUBOJUTH MPUMEPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB MAaTEMATHKHU B
UCKYCCTBE, OIMCBIBATH OTJAEIBHBIE  BBIAAIOIIMECS  PE3YJIbTATHI,
MIOJIyYEHHbIE B XOJ€ Pa3BUTUS MAaTEMaTHKU KaK HAyKH, NPUBOJIUTH
IIpUMEPBl MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMUPHOU UCTOPHUH



INIEPEYEHD 2JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA OI'D
11O MATEMATUKE

Kon

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

1 Yucna 1 BRIYUCICHUS

1.1 Harypanbuble 1 nenbie yucina. [Ipu3Haku 1eIMMOCTH LEIbIX YHCel

- OOBIKHOBEHHBIE M JCCATHYHBIC  JpoOM,  TPOLEHTH, OECKOHEYHBIC
' MIePUOIUYECKHE TPOOH

13 PanmonaneHpie  uncna. Apudmernyeckue omepanuud ¢ parroHATbHBIMU
' YpCIaMHu

14 HelictButenpHble uncia. ApuMeTHUYECKHUE OINepanud ¢ JACUCTBUTEIHHBIMU
' YHCIaMHu

s [IpubnmxEéHHbIe BBIUMCICHUS, TPABHJIAa OKPYIVICHHs, TPUKUIKA U OIEHKa
' pe3yibTaTa BBIYUCICHUN

2 AnrebpanuecKue BRIPAKCHHS

2.1 bykBeHHbIE BbIpaKEeHUS (BBIPAKEHHS C IEPEMEHHBIMH )

55 Crenenp ¢ nenbiM mokaszatesnieM. CTeneHb C PAMOHAIBHBIM IMOKA3aTEJIEeM.
. CBoiicTBa CTENICHU

2.3 MHOro4IeHbI

2.4 Anrebpanueckast 1poOb

Y Apudmernueckuit KOpEHb HaTypaJIbHON CTEIIECHHU. HenictBus c
' apuQMeTHIYECKUMU KOPHSIMH HaTypaIbHOU CTETICHH

3 YpaBHEHHUS 1 HEpABEHCTBA

3 ensie u npoOHO-paroHabHBIE ypaBHeHUS. CHCTEMBI W COBOKYITHOCTH
. YpPaBHEHUHU

1s Ilensie w npoOHO-parMoHAbHBIE HEepaBeHCTBA. CHCTEMBI W COBOKYIMHOCTH
' HEPaBEHCTB

3.3 Pemenne TekcTOBBIX 3a1a4

4 YucnoBsie OCIEI0BATCIBHOCTH

4.1 ITocnenoBaTeNbHOCTH, CITOCOOBI 3aJaHMS ITOCIIEJOBATEILHOCTEN

49 Apudmerndeckass W TeoMeTpudeckas mnporpeccuu. Dopmyna  CIOKHBIX

MIPOIICHTOB




DOyHKIMHU

Oynkuus, crnocoObl 3amaHus ¢yHkuumu. ['padpuk  ¢ynkumu. O6nacts

OTIpeNieNIeHus] U MHOXKeCTBO 3HaueHuil ¢ynkmmu. Hynmu gynkuun. pomexyTku

5.1. 3HAKOIOCTOSAHCTBA. [IpOMEXyTKH MOHOTOHHOCTH (QYHKIMH. MakcUMyMbl U
MUHUMYMBbl (QyHKiuu. Hanbonbinee M HauMeHbllee 3HaueHUEe (QYHKIMU Ha
IIPOMEXKYTKE
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