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IMNOACHHUTEJIBHASA 3AIINCKA

Anrebpa sBIsSETCS OIHUM U3 OMNOPHBIX KypCOB OCHOBHOTO OOIIETo
o0pa3oBaHUs: OHA 00eCTIeYnBaAET U3YUECHUE IPYTUX TUCIHUIUINH, KaK €CTECTBEHHO-
HAyYyHOTO, TaK M TyMaHUTApHOTO LMUKIOB, €€ OCBOEGHHE HEOOXOAUMO s
IPOAODKEHUs 00pa30BaHus U B IOBCEIHEBHOM kU3HU. PazButue y oOydaromumxcs
HAy4YHbIX MPEJICTABICHUN O TMPOUCXOKACHUM M CYLUIHOCTH aJlreOpanyecKux
abcTpakimii, cnoco0e OTpaKeHHUsI MaTEMAaTUYECKON HayKOM SIBJICHHUI U MPOIECCOB
B NpUPOJE U OOIIECTBE, POJIM MATEMaTHUYECKOrO MOEIMPOBAHHUA B HAyYHOM
NO3HAaHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUYHOTO MUPOBO33PEHUS
Y KayeCTB MBIIUICHUS, HEOOXOAUMBIX IJisl afanTalid B COBPEMEHHOM LU(pPOBOM
obmiectBe. M3ydyenue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHHUS HaOII0JaTh,
CpPaBHMBAaTh, HaXOAUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHYHOCTH MBILUICHHUS,
CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JCMCTBHS M BBIBOBI,
(dopMmynupoBath yTBepkKAeHU. OCBOEHUE Kypca anreopbl 00eceunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYalolUXCs: OHU MCHOJIb3YIOT JEIyKTUBHBIE U
WHIYKTUBHBIE PACcCYykIEHUs, 0000IIEHNE U KOHKPETU3ALMIO, a0CTparupoBaHue U
aHanoruto. OOydeHme  anreOpe  mpeamoyiaraeT  3HAYMTEIBHBIA  O0BEM
CaMOCTOSITENIbHOM ~ JIEATEIBHOCTH OOYYalOIIMXCs, IO3TOMY CaMOCTOSITENIbHOE
pelIeHue 3a7a4 SBJSAETCS peaau3anueil 1e1TeIbHOCTHOTO PUHIIUIA 00yYEeHHUS.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» ajii OCHOBHOIO
oOuiero 00pa3oBaHusi OCHOBHOE MECTO 3aHHMAIOT COJAEPKATEIbHO-METOANUYECKUE
JuHUY: «Yucna v BRIUUCICHUN», « ANTeOpandecKue BhIpAKCHUSNY, «YpaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxpas U3 3TUX CcoJep’KaTelIbHO-METOJUYECKUX
JIMHUM pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3YUEHUs Kypca, B3aUMOACHCTBYs €
JPYTUMHU €ro JuHUsSMU. B Xxoae wu3ydeHus ydeOHOro kKypca oOydaromumcs
NPUXOAUTCS JIOTHYECKU PACCYKJIaTh, MCIOIb30BAaTh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3W ¢ 3TUM B mporpaMMy y4eOHOTO Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKM, NPEJCTaBICHHbIE BO BCEX OCHOBHBIX pasjernax
MaTEMaTUYECKOro 00pa30BaHUs U CIOCOOCTBYIOLIUE OBJIAJICHUIO O0YyYAIOIIMMUCS
OCHOB  YHHMBEpPCAJIBHOIO  MareMaTrhyeckoro si3bika. CoJepxarenbHOH U
CTPYKTYpHOM OCOOCHHOCTBIO y4eOHOTrO Kypca «Anredpa» SBISETCA €ro
UHTETPUPOBAHHBINA XapaKTep.

Conmepxxanue nuHUM «Yucia W BBIYMCIEHUS» CIYKUT OCHOBOW JUif
JaNbHEHIIEero U3y4eHus MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyUYarOIIUXCS
JIOTUYECKOTO MBILUIEHUS, (POPMUPOBAHUIO YMEHHUSI MOJIb30BATHCSA AITOPUTMAMHU, a
TaK)X€ MPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JIJISl IOBCEITHEBHOM
KU3HU. Pa3BUTHE NMOHATHS O YUCIIE Ha YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHus
CBS3aHO C palMOHAJIBHBIMM M UPPALMOHAIBHBIMU YHCIAMHU, (HOPMUPOBAHHEM



MPEJICTAaBICHUN O JIEMCTBUTEILHOM YHCIJE. 3aBEPIICHHE OCBOCHMS YHCIIOBOU
JIMHUU OTHECEHO K CpeiHeMY 00111eMy 00pa30BaHHUIO.

ConepxaHue JByX aireOpandecKux JUHUM — « AIreOpandecKre BhIPaKECHUS
u «YpaBHCHHUS U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIOMTUXCS
MaTEMaTUYECKOTO armapara, HeOOXOAMMOTO JJI PEelieHUs 3aJad MaTeMaTHKH,
CMEXHBIX TIPEJAMETOB M TNPAKTUKO-OPUCHTUPOBAHHBIX 3aaad. Ha ypoBHe
OCHOBHOT'O 00I1Iero oOpa3oBaHus Y4YeOHBIA Marepuan TPYHNIUPYETCS BOKPYT
palMOHANILHBIX BhIpOKEHUH. Anredpa JeMOHCTPUPYET 3HAUCHUE MAaTEMAaTHUKU Kak
A3bIKa i1 TOCTPOEHUS MAaTEMaTHUYEeCKUX MOJENei, OMUCaHUs MPOILIECCOB U
SBIICHUN peajpbHOTO Mupa. B 3amaunm oOydeHus anreOpe BXOASAT TaKKe
nanbHeilee pa3BUTHE ANTOPUTMUYECKOTO MBIIUIEHUS, HE00XO0JAUMOro, B
YaCTHOCTH, HJIi OCBOCHMSI Kypca HHGOPMATUKH, U OBJIAJCHHE HaBBIKAMU
JeyKTUBHBIX paccykaenuil. [IpeobpaszoBanrne CUMBOJBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXKEHHUsI, CHOCOOHOCTEN K MAaTEMAaTUUYE€CKOMY TBOPUECTRY.

Coneprxanve QpyHKIIMOHATBHO-Tpa(QUUeCKON JIMHUH HAIEICHO Ha MOIyYCHHE
OOy4YaromMMHUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIEH MaTEeMaTHYECKON MOJeNH
JUISL OTIMCAHUSI U MCCIICIOBAHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJICHUN B IIPUPO/IC
u obmecrtBe. M3yueHue marepuana CrocoOCTBYET PA3BUTHIO y OOYyYaroOLIMXCS
YMEHHUSI UCTIOIB30BaTh Pa3IMUHbIC BHIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKU —
CIIOBECHBIE, CHUMBOJHMYECKHE, Tpaduueckwe, BHOCHT BKJIaJ B (opmupoBaHme
MPEICTABIICHUI O POJIM MaTeMaTUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYpPHI.

CormacHo yueOHOMY IUIaHy B 7-9 Kjaccax u3ydaeTcsl Y4eOHBIH Kypce
«Anrebpay», KOTOpPHIA BKIIOYAET CIEAYIOIINE OCHOBHBIE pa3lielibl COJACP>KaHMUS:
«Yucna u BBIUKCICHUSN», «ANTeOpandecKue BBIPAKCHUSN», «YPaBHCHUS W
HEpaBEHCTBa», « DyHKIIUI.

Ha u3yuenne yueOHoro kypca «Anredpa» oroaurcs 306 gacos: B 7 kiacce
— 102 gaca (3 yaca B Hepnento), B 8 kiacce — 102 ygaca (3 yaca B Heneno), B 9
kimacce — 102 gaca (3 yaca B HEJIeIO).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Yucaa 1 BIYMCICHUA

Jpobu OOBIKHOBEHHBIE U JECSATHYHBIE, EPEXOA OT OJHON (OpMBbI 3amUCU
npobeit k apyroil. IloHaTwe palMOHANBLHOTO 4YHCHA, 3aluCh, CpPaBHEHHUE,
yHOPSAOYMBAHUE  PALMOHAIBHBIX uucen. Apudmerndyeckue JeHCTBUS €
palHOHAIBHBIMU YMCiIamMu. Pellienne 3aaa4 U3 peaJibHOW NPaKTUKW HAa 4acTH, Ha
JpoOH.

CreneHb C HaTypaJlbHBIM I[IOKa3aTeleM: OIpelesieHue, NpeoOpa3oBaHUe
BBIPAKEHUI HA OCHOBE ONpPENENEeHus, 3auch 00abmKX yncen. [IpoueHTsl, 3anuch
IPOLEHTOB B BHUJE ApoOU U JpoOU B BHUJE MPOLEHTOB. TpH OCHOBHBIC 33J]aul Ha
MPOLIEHTHI, pELICHUE 3a7a4 U3 PEATbHON PAKTUKHU.

[IpuMeHeHnEe TPU3HAKOB  JEIUMOCTH, PA3J0KEHUE Ha  MHOXKHUTEIH
HaTypaJIbHBIX YUCEI.

PeanpHple  3aBUCMMOCTM, B TOM 4HClIe IOOpsMas M oOparHas
MPONOPLUHUOHAIIBHOCTH.

AnreOpanveckue BbIpaKeHUA

IlepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOM. JlomycTUMBbIE
3HA4YEHMS NepeMeHHbIX. [IpencraBienne 3aBHCUMOCTH MEK1y BEJIMYMHAMU B BUJIE
dbopmysl. Beraucnenus no ¢popmynam. [IpeodpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOXKJIECTBEHHO paBHbIE BBIPAKEHMs, TMpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBECHUS MOAOOHBIX ClIaraeMblX.

CBolCTBa CTENEHU C HATYPAIbHBIM MMOKA3aTEIEM.

OpHowieHsl U MHOTOWIEHBI. CTeneHb MHOrowieHa. CiioKeHue, BBIYUTAHMUE,
YMHOXXEHHE MHOIOWICHOB. MOpMysbl COKpPAIEHHOIO YMHOXEHHs: KBaapar
CyMMbI M KBagpaT pasHoctu. Dopmysia pasHOCTH KBagparToB. PasnoxeHue
MHOT'OYJIEHOB HA MHOKHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHEeHUE, KOpEHb YpaBHEHHUs, IpaBuja MpeoOpa3oBaHUsl ypaBHEHMS,
PaBHOCWIBHOCTb YPAaBHEHUM.

JluHeniHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YpPaBHEHMS, pELICHHE JIMHEWHBIX ypaBHEeHHU. COCTaBJIE€HHE YpaBHEHHH IO
YCJIOBHIO 3a7a4M. Penienne TeKCTOBBIX 3a71a4 C IOMOIIBI YPABHEHH.

JluneiiHOe ypaBHEHHE C JABYMs NMEpPEMEHHBIMH U ero rpaduk. Cuctema IByX
JIVMHEUHBIX ypaBHEHUW C JBYMs II€peMEHHbIMHU. PelieHue cucrem ypaBHEHUU
CIIOCOOOM TMOACTAaHOBKHU. [IpuMepbl pemieHus TEKCTOBBIX 3aJad C IOMOIIbIO
CUCTEM YPaBHEHUM.



DOyHKIMHA

Koopnunara Touku Ha npsimoil. HucnoBbie mpoMexyTku. Paccrosinue Mexy
JIBYMS TOYKaMU KOOPJAWHATHOU MPSIMOM.

[TpsimoyrosibHast cucteMa koopauHat, ocu Ox u Oy. AOcuucca U opJauHaTa
TOYKH Ha KOOPJAMHATHOMU MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYITaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTed. [lonsartue Qynknuu. [padux
¢dbynkuuu. CoiictBa hyukumii. JIunerinas ¢pynkuus, e€ rpaduk. ['padux dynkumu
y = |x|. 'paduueckoe pemieHre JIMHEWHBIX YpPaBHEHUW W CHUCTEM JIMHEHHBIX
YPaBHEHH.

8 KJIACC

Yucaa 1 BBIYMCICHUSA

KBagparubiii kopeHb u3 uwucna. [loHsiTue 00 uppanMoOHAILHOM YHCITE.
JlecsTuuabie TPUOTMKEHUS UPPAITMOHAIBHBIX yucen. CBOMCTBA apuMEeTHIECKIX
KBa/IPATHBIX KOPHEW U MX MPUMEHEHUE K MTPEOoOPa30BAHUIO YHCIOBBIX BBIPAXKEHUMN
Y BBIUHUCIICHUAM. J[€CTBUTEIIbHBIE YUCIIA.

CreneHb C UEnbIM MOKa3zaTenaeM u €€ cBorcTBa. CTaHaapTHAs 3aMKUCh YUCTIA.

Asre0panvecKkue BbIPaKeHUs!

KBagpaTHpiii  TpEXwieH, pa3JIOKEHHE KBAJPATHOIO TPEXWIEHA HaA
MHOXHUTEIIH.

AnreOpandeckas ApoOb. OCHOBHOE CBOWMCTBO anreOpanveckoi apoOwu.
CnoxxeHue, BBIYMTAHHWE, YMHOXXEHHE, JEJIeHHe anredpanmdeckux JapoOei.
PanrionanbHbie BRIpaKEHUS U UX MpeoOpa3oBaHUE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHHe, (QopMyna KOpHEH KBaJpaTHOTO ypaBHEHHS.
Teopema Buera. PelieHue ypaBHEHUM, CBOAAIIMXCS K JIMHEMHBIM U KBAJPATHBIM.
[Ipocreiimue ApoOHO-paIMOHATIEHBIE YPABHEHHUS.

['padmueckas mHTEpHpETANIMS YPAaBHEHUN C IBYMS TIEPEMEHHBIMUA U CHCTEM
JVHEMHBIX YPAaBHEHUW C JABYMsI NE€pEMEHHbIMH. lIpumMepsl pelieHus cucrem
HEJIMHENHBIX YPAaBHEHUU C IByMs IEPEMECHHBIMU.

PeliieHre TEKCTOBBIX 3aJ1au aareOpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO ¢ OJTHOM MEPEMEHHOM.
PaBHOCMIIBHOCTh HEPABEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM.
Cucrembl IMHEMHBIX HEPABEHCTB C OJHON IEPEMEHHOM.

DOyHKIMHA

[lonatue @ynkuun. OOIaCTb ONPEACICHUS W MHOXXECTBO 3HAYCHUI
¢bynkuun. CnocoOsl 3a1aHus QyHKIUH.



I'paduk ¢ynkuun. Yrenwe cpoiictB ¢yHKuuu mo e€ rpaduky. IIpumeps
rpaukoB GyHKLIHHA, OTPaXKAIOIIKUX PeaIbHbIE MPOLECCHI.

OyHKINMK, OMUCHIBAIOININME TMPSMYI0 H OOpaTHYI MPOHOPIMOHATHHBIE
3aBHCHMOCTH, HX rpadukn. Oyukiun y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pellIeHne YPaBHEHUI U CUCTEM YpaBHEHUI.

9 KJIACC

Yucia 1 BIYMCICHUSA

PanvonanbpHbie 4Kcla, UppallMOHATIbHBIC YHCIIa, KOHEYHbIE U OECKOHEUHbIE
JeCATUYHbIE ApoOH. MHOXKECTBO AEMCTBUTENbHBIX YUCEN, ACHCTBUTEIbHBIC YHCIIA
KaKk OCCKOHEUHbIE JCCATUYHBIE ApoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBHUE
MEKJ1y MHO>KECTBOM JEHCTBUTEIIBHBIX YHCEN U KOOPAUHATHOM MPAMOIA.

CpaBHEHUE [IEWCTBUTENBHBIX YHCEN, apu(PMETUYECKUE JIEUCTBHS C
JNEUCTBUTEIILHBIMUA YHUCIIAMU.

Pa3mepbl 0OBEKTOB OKpPYXAIOLIEro MHpa, UIMUTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MHpE.

[Tpubnmx€nHoe 3HAYCHHE BEIMYUHBI, TOUHOCTh NMpUOIKeHus. OKpyTIICHHE
yucell. [Ipuknaka u oleHKa pe3yabTaToB BBIUYMCICHUMN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHue. PenieHre ypaBHEHUN, CBOASAIUXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PemeHne ypaBHEHUM, CBOASIIMXCS K KBaJAPATHBIM.
bukBanpatHoe ypaBHeHue. [IpuMepsl pelienus ypaBHEHUNW TPETbEU U 4ETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM HAa MHOKUTENU.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHUU. PelieHne TEKCTOBBIX 3ajad
anredpanyeckuM METOJIOM.

VYpaBHeHuEe ¢ AByMsl IEPEMEHHBIMU M €ro rpaduk. Pemenue cucrem AByx
JIMHEWHBIX YPABHEHHM C IBYMS IIEPEMEHHBIMU. PellieHne cucTteM IByX ypaBHEHHH,
OJIHO W3 KOTOpPHIX JHMHEHHOE, a Jpyroe — BTOpoi creneHu. [ 'paduueckas
MHTEPHIPETALUS CUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMU.

PeliieHrie TEKCTOBBIX 3aJ1au aareOpandeckuM CrocoooMm.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOW. Pemenue cucrem
JMHEMHBIX HEPAaBEHCTB C OJHOM IiepeMeHHOW. KBanparHele HepaBeHCTBaA.
['paduueckass wHTEpHpeTands HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMH.

DyHKUMHA

KBanpatuunas ¢ynkuusa, e€ rpaduk u cBoiictBa. [lapabona, koopauHaThI
BEPIIMHBI apadoIbl, 0Cb CAMMETPHUH MAPAOOJIBI.



I'paduxn Gpyaxmmit: y =kx, y =kx + b, y=k/x, y=x3, y =Vx, y = [x|, u ux
CBOMWCTBA.

YucsioBbIe MOC/IEI0BATEILHOCTH U IPOTPECCUM

[ToHsiTHE YHCIIOBOM IOCIIENOBATEIBHOCTH. 3aJaHME IOCIIEN0BATEIBbHOCTH
peKkyppeHTHOH opMyioi u GopMyJIoi n-ro YIeHa.

Apudmernueckas U reoMmerpuueckas mnporpeccur. Oopmyssl n-ro uieHa
apuPMETUIECKON 1 TEOMETPUUECKON MTPOTPECCHl, CYMMBI TIEPBBIX /1 YJICHOB.

N300paxkeHne 4WIEHOB apU(PMETHUYECKON M TeOMETPHUYECKOW MpOrpeccHii
TOYKaMHM Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CoXHbIE IPOLIECHTBHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA [IPOI'PAMMDBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yJbTaTbl OCBOCHHMS NPOrpaMMbl y4eOHOro Kypca
«Anrebpa» XapaKkTepU3yIOTC:

1) naTrproTHYecKoe BOCIIMTAHHE:

[IPOSIBJICHUEM HHTEpPECa K MPOLUIOMY M HACTOSALIEMY POCCHUCKOU
MAaT€MaTUKH, LEHHOCTHBIM  OTHOIIEHWEM K  JOCTHMXKEHUSAM  POCCHHUCKUX
MAaTE€MaTHKOB M POCCHMCKOM MaTEMAaTUYECKOM IIKOJbI, K MCIOJIb30BAHUIO 3THUX
JOCTHKEHHUH B IPYTUX HayKax U MPUKIAAHBIX chepax;

2) rpaskaaHcKoe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0S3aHHOCTEH IpakJlaHWHA U peau3alii ero
npaB, MPEICTAaBICHUEM O MaTEeMaTUYECKUX OCHOBaX (yHKIHOHUPOBAHUS
pa3IMYHBIX CTPYKTYp, SBJICHHM, MpOLEeayp I'pa)kJIaHCKOro o0liecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00CYXK/IEHUIO 3TUYECKUX MPOOIJIEM, CBSI3aHHBIX
C IPAaKTUYECKUM IPUMEHEHHEM JOCTHKEHUNW HAyKH, OCO3HAHUEM BaXXHOCTHU
MOPaJIbHO-3THYECKUX IPUHLUIIOB B IESTEIBHOCTH YYEHOTO;

3) TpyAOBO€ BOCIIMTAHUE:

YCTAaHOBKOM HAa AaKTUBHOE Yy4YacTHE B PELICHUM MNPAKTUYECKUX 3a7ad
MaTeMaTU4YeCKOM HaIIPpaBJICHHOCTH, OCO3HAHUEM BAXKHOCTH MaTEMaTHYECKOIO
oOpa30oBaHUsd Ha MPOTSHKEHUM BCEW KM3HM IS yCHEIHON NpodeccruoHaIbHOM
NEATENBbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBHIOOPOM U
NOCTPOEHUEM MHIUBUyAIbHON TPAEKTOPUH 00pa30BaHUs U )KU3HEHHBIX IJIAHOB C
y4€TOM JTMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTM4ecKoe BOCIUTAHME:

CIIOCOOHOCThIO K SMOLMOHAJIBHOMY M O3CTETUYECKOMY  BOCIHPHUSATHUIO
MaTEeMaTUYECKUX OOBEKTOB, 3aJay, PEIICHHH, pacCyXICHUH, YMEHUIO BUAETb
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NO3HAHHUSA:

OpUEHTALMEel B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
MPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJIbI U
oOuiecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAyKH Kak cQepbl YeI0BEUYECKOU
NEATEIIbHOCTH, JTAllOB €€ Pa3sBUTHS M 3HAYMMOCTH JUIA PA3BUTHS LIUBWIN3ALNUH,
OBJIQJICHUEM SI3BIKOM MAaTEMAaTHKHA U MAaT€MAaTUYECKOU KYJIbTYPOH KakK CPEICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMHU HABBIKAMU HCCIIEIOBATEIBCKON
NEeATEIIbHOCTH;



6) ¢usuyeckoe BocnUTaHHe, (POPMHPOBAHHE KYJIbTYPbI 3A0POBbSI H
IMOLMOHAJIBLHOI0 0/1arONOyYHUs:

TOTOBHOCTBIO IPUMEHATh MAaTEMAaTHYECKHWE 3HAHUS B HMHTEPECax CBOETO
3I0pOBbsl,  BEJIEHHS  3J0pOBOro oOpa3a JKW3HM  (310POBOE  IUTAHUE,
COAJIAaHCUPOBAHHBIM PEXUM 3aHATHA W OTHAbIXa, pEryspHas Quznyeckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCUHU, MPU3HAHUEM CBOETO
[IpaBa Ha OLIMOKY U TAKOT'O K€ IpaBa IPyroro 4elioBeKa;

7) 3K0JI0THYeCKO€e BOCTIUTAHME:

OpHEHTAIlMEN HA NTPUMEHEHUE MAaTEMATUYECKUX 3HAHUU JUIS PELICHUS 3a1a4
B 00JIaCTU COXPAaHHOCTH OKpY’XKaloulell cpenpl, IUIAaHUPOBAHHUS TIOCTYIIKOB U
OLICHKM MX BO3MOXHBIX IIOCIEICTBUM I OKPYXKAIOLIEH Cpeibl, OCO3HAHUEM
r1100aabHOrO XapakTepa 3KOJOTHUYEeCKUX Ipo0ieM U MyTel X peleHus;

8) ajanTanus K M3MEHSIOMUMCH YCJOBHAM COLUMAJIbHON U NMPUPOJIHOM
Cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCJIOBHUAX HEOIPENECIEHHOCTH, ITOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO AEATEIIBHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y JAPYTHX JIOAeH, MpuoOperaTh B COBMECTHOM JESITENIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMHU U3 OIBITA IPYTHX;

HEOOXOIMMOCThIO B (OPMUPOBAHMHM HOBBIX 3HAaHHW, B TOM YHUCIE
(GbopMyIupoBaTh UJIEU, HOHATHUS, TUIIOTE3bI 00 0OBEKTAX U SIBICHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAaHUM U
KOMIIETEHTHOCTE!, IUIAHUPOBATH CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaThb  CTPECCOBYID  CHUTYAllMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYyallMI0 KaK BBI30B, TPEOYIOIIUN KOHTPMEpP, KOPPEKTUPOBATH
OPUHUMAaEMble pPELIECHUS U JAEUCTBUA, (POPMYJIUPOBATH U OLIEHUBATH PUCKH U

MOCJIeNICTBUS, (POPMUPOBATH OIIBIT.
METANPEAMETHBIE PE3YJIbBTATHBI

IMo3naBaTe/ibHbIEe YyHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3oBrble 1oruyecKkue 1efMcTBUA:

e BBIIBIITH U XaPaKTEPHU30BaTh CYLIECTBEHHBIE NPU3HAKA MAaTEMAaTUYECKHUX
OOBEKTOB, TMOHSATHI, OTHOLICHUN MEXIy MNOHATHUAMH, (POPMYJIUPOBATH
ONpEJeNeHUs]  MOHSATUM, YCTAHABIMBATH  CYIIECTBEHHBIA  MpPHU3HAK
KJlaccu(UKauy, OCHOBaHUA Uil OOOOIIEHHS M CpaBHEHUS, KPUTEPHUH
IIPOBOJIMMOTI0 aHAJIN3A;

e BOCIpPUHUMATh, (OPMYJIUPOBATH U  NPEOOpPA3OBBIBATh  CYXKICHUSA:
YTBEPAUTENbHbIE U OTpULIATEIbHBIC, €AMHUYHbIC, YACTHbIE U OOUIME,
YCIIOBHBIE;



BBIABJITD ~ MATEMaTUYECKHWE  3aKOHOMEpPHOCTH,  B3aWMOCBS3M U
OpOTUBOpeYMs. B (pakTaxX, JAHHBIX, HAONIOJECHUAX U YTBEPKICHUSX,
npeuiaratb  KpUTEpUM  JUISL  BBIABIEHUS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEYMH;

JIeNaTh BBIBOABI C HCHOJB30BAHWEM 3aKOHOB JIOTHMKH, NEIYKTHBHBIX W
MHIYKTUBHBIX YMO3AaKJIIOUYEHUHN, YMO3AKIIOUEHUH 10 aHAJIOTHH;
pa3dupaTh J10Ka3aTeabCTBA MaTEMAaTHUYECKUX YTBEPXKJIECHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOATENIBHO HECJOKHBIE 0Ka3aTelIbCTBa
MaTeMaTU4YecKuX (PaKkToOB, BBICTpPAWBAaThb APryMEHTALMIO, IPUBOIUTH
IPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpaTh croco0 pemeHus y4yeOHOM 3adaud (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pElICHUs, BbBIOMpaTh Haubosee MNOAXOAAIUNA C YUYETOM
CaMOCTOSITEIILHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciieoBarTe/ibCKHe JeliCTBUA:

MCIIOJIb30BaTh BOMPOCKHI KaK MCCIIENOBATEIBCKUA WHCTPYMEHT IO3HAHMSI,
dbopMyIupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTHUBOpEUne, MpodiIemy,
CaMOCTOSITEIILHO YCTaHABIIMBAaTh HCKOMOE U JaHHOE, (OPMHPOBATH
TUIOTE3Y, aprTyMEHTHPOBATh CBOIO TTO3UIINIO0, MHCHHCE,

MPOBOJIUTH TI0 CAMOCTOSITEIFHO COCTABJICHHOMY IIJIaHY HECIOXKHBIH
OKCIIEPUMEHT,  HEOOJIBIIIOE  HWCCIAEAOBAaHWE IO  yCTAHOBIICHHUIO
OCOOEHHOCTEM MaTeMaTUYeCKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXy COOO0M;

CaMOCTOSITENTbHO (hOPMYJIMPOBATH OOOOIIEHUSI U BBIBOBI M0 pe3ysibTaTaM
MPOBEAEHHOTO HAOIONEHUS, MCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TAKXKE BBIJIBUTATH
MIPEOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaunmeii:

BBISIBIISITh HEJOCTATOYHOCTh M HM30BITOYHOCTH HWH(OpMALUM, JAHHBIX,
HEOOXOUMBIX JIJISl pEeLICHUs 33/1a4U;

BBIOMpATh, aHAIM3UPOBATh, CHUCTEMATU3UPOBATH W HMHTEPIPETUPOBATH
MH(OPMAIUIO Pa3IMYHbIX BUAOB U (OPM IIPEICTABIICHNUS;

BBIOMpATh (GopMy TMpeACTaBiIeHUS HHYOpMALUMKU M WLIIOCTPUPOBATH
peliaeMble 3aJaud CXEMaMH, JuarpaMMaMi, WHOM Tpadukod Hu uX
KOMOHHAIIUSIMU,

OLICHMBAaTh HaAEKHOCTh WH(MOpPMAIMU MO KPUTEPHUSIM, MPEASIOKEHHBIM
YUHUTENIEM UIH CPOPMYITHUPOBAHHBIM CAMOCTOSATENBHO.



KoMMmyHuKaTHBHBIE YHUBepPcaJbHbIe YueOHbIe 1eliCTBUSA:

BOCIIPUHUMATh M (QOPMYJIHMpPOBATH CYXKIEHHUS B COOTBETCTBUU C
YCIIOBHSIMHU M TIEJISIMHM OOIICHHMS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX M NMHCHbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO
XOJy pelieHus 3a/1a4i, KOMMEHTUPOBATH IMOTYUYEHHBIN pe3yIbTaT;

B X0JI¢ 0OCY>KJIEHUS 3a/1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYK/IaeMON TEMHI,
poOJIeMBbl, peraeMoi 3aj1a4m, BbICKAa3bIBaTh UACH, HAIICJICHHBIC HAa TTIOUCK
pEIICHHSI, COIOCTAaBIATh CBOM CYXKICHHUS C CYXICHHUSIMH JIPYTHUX
YYaCTHHKOB JHAora, OOHAPYKMWBATh Pa3IMuMe W CXOJCTBO IO3HIIMHA, B
KOPpEeKTHOU GopMme hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;
NPEACTaBIATh  pe3yJbTaThl  pPEIICHUS  3aJauyd,  OKCIEpPUMEHTAa,
UCCJIEIOBaHMSI,  TPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C YIETOM 3aJ1a4 MPE3CHTAIIUN U OCOOCHHOCTEH ayANTOPHH;
MOHMMATh W HWCIONB30BaTh  MPEUMYIIECTBA  KOMaHTHOM |
WHIUBUIYyAIbHOW pabOThl TPH PEIIeHWH YYEOHBIX MaTEeMaTHYCCKUX
3azay;

MPUHUMATh 1IEJIb COBMECTHOU JIEATEILHOCTH, TJIAHUPOBATh OPTaHU3AIUIO
COBMECTHOM pPabOThl, pachpeneisiTh BUIbI padoT, JAOrOBapuBaThCA,
00CyKIaTh TPoIIeCC U pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYNNoOBBIX ¢opMax paboTel (0OCyXkaeHUs, OOMEH
MHEHHUSIMHM, MO3TOBBIE INTYPMBbI H JPyTHE), BBHINOJHATH CBOK YacTh
pabOThI M KOOPAUHUPOBATH CBOM JICUCTBUS C APYTHMH WiCHAMU KOMAaHIbI,
OIICHMBATh KA4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPHUTEPHUSM,
chOpMyIMPOBAHHBIM YYaCTHUKAMU B3aUMOICHUCTBUSI.

PeryisiTuBHBIC YHUBepCAJIbHbIC YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOATENILHO COCTABJIATH IJIaH, AJITOPUTM pEIIEHUs 3aJadyu (WU €ro
4acTh), BBIOUpATh CIOCOO PEIICHHS C YUYETOM HMMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpOBaTb U KOPPEKTHUPOBATH
BapUaHTHI pelIeHUH ¢ y4ETOM HOBOM MH(MOpMAIUK.

CaMOKOHTPOJ/Ib, IMOLMOHAJIbHbIA HHTEJJICKT:

BJIQJIETh CHOCOOaMHM  CaMOIPOBEPKH, CAMOKOHTPOJISI Tpoilecca U
pe3yJibTaTa peIIeHUs MAaTEMATUYECKOM 3a/1a4H;

NPEABUETh TPYIHOCTH, KOTOPBHIE MOTYT BO3HHUKHYTH IIPU PEIICHUH
3a7a4M, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOATENbCTB, HAWIEHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa NEATEIBHOCTH IOCTABICHHOMN LIEJIH
U YCIIOBUSIM, OOBSCHATH INPUYUHBI JTOCTHKEHUS UJIM HEJOCTUKEHUS LIEIH,
HAXOJUTh OIIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xoHny oOyuenuss B 7 KJjacce OOydYarolmUiCs TMOIYYUT CIIECAYIOIINE
IPEIMETHBIE PE3YJIbTATHIL:

Yucaa 1 BBIYMCICHUSA

BbInoniHATh, codeTas YCTHbIE M NHCbMEHHBIE MPUEMBI, apu(METHUYECKHEe
JEUCTBUA C PallMOHAIbHBIMU YUCIIAMH.

HaxoauTe 3Ha4ueHHs YHUCIOBBIX BBIPAKEHUW, MPUMEHATH Pa3HOOOpa3HbIE
criocoObl U MPUEMBI BBIUUCICHHUS 3HAYCHUM APOOHBIX BBIPAXKECHUMU, COAEpKAIIUX
OOBIKHOBEHHBIE U JIECATHYHBIE TPOOH.

[lepexoauTh OT onHON (HOPMBI 3aMKMCH YUCEN K APYrod (mpeoOpa3oBbIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTH B OECKOHEUHYIO AECATUYHYIO IPOOB).

CpaBHHBATh U yIIOPSIOYMBATh PALIMOHAIIBHBIE YHACIIA.

OKpyrasTh yucia.

BbINONHATS NPUKUIKY U OLUEHKY pe3yjibTaTa BEIYMCICHUN, OLEHKY 3HAUCHUI
YHUCJIOBBIX BBIPAXEHUUN. BBINOIHATH ACHCTBUSA CO CTENEHSIMHU C HATypaJbHBIMU
MIOKa3aTeJIIMH.

[IpumeHATP  OPU3HAKM  JE€IUMOCTH,  pa3JIOKEHHME HAa  MHOXUTEIH
HATypaJbHBIX YHUCEIL.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337auM, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPLUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMU, HWHTEPHPETUPOBATH
pe3ynbTaThl pEeIEHUs 33a4 C YYETOM OTPaHUYECHMi, CBA3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

Aare0panvecKkue BbIPaKEeHUSs

Hcnonb3oBaTh anreOpanvyecKkyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSTH
e€ B IIpoLecce OCBOCHUS y4eOHOro MaTepuara.

Haxoauth 3HaueHus OyKBEHHBIX BBIPDAKEHUN IPU 3aJaHHBIX 3HAYEHMSIX
NIEPEMEHHBIX.

BoimonHaTh  mpeoOpa3oBaHUs  LEIOrO0  BBIPAXKEHUS B MHOIOWIEH
PUBEACHUEM TOJIOOHBIX CIIAra€MbIX, PACKPBITUEM CKOOOK.

BBINOJIHATE YyMHOKEHHE OJHOWIEHAa HAa MHOTOWIEH M MHOIOWIEHAa Ha
MHOTOYJIEH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMbI U KBaJlpaTa pa3HOCTH.

OcCyIIecTBIATh Pa3lIoKEHUE MHOTOWIEHOB HAa MHOMHUTEIM C TOMOIIbIO
BBIHECEHUSI 3a CKOOKM OOLIEro MHOXHTENS, TIPYNIUPOBKU  CIAraembix,
npuMeHeHus1 (OPMyJT COKPAILIEHHOTO YMHOKEHHS.



[TpumenaTs npeoOpa3zoBaHKsl MHOTOUYWIEHOB JUIsl PELICHUs Pa3InYHbIX 3aja4
13 MaTEMAaTHUKHU, CMEKHBIX IIPEAMETOB, U3 PEAJbHON MTPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYPAIbHBIMU IIOKA3aTEIsAMM IS
peoOpa30BaHuUs BRIPAKCHHM.

YpaBHeHHs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHs C OAHOM IEPEMEHHOW, MPUMEHSS NpaBUJIa
Nepexo/ia OT UCXOAHOTO YPAaBHEHUSI K paBHOCHIbBHOMY eMy. [IpoBepATs, sABiIsieTCS
JIM YUCJIO KOPHEM YPaBHEHUSI.

[TpumeHsATh rpaduyeckre METObl IPHU PEIICHUN JIMHEWHBIX YPABHEHUN U UX
CUCTEM.

[TonOupaTs mnpuMepsl Map 4YHUCEN, SBIAIOMIUXCA PEIICHUEM JHHEHHOTOo
YPaBHEHHUS C ABYMsI IEPEMEHHBIMU.

CrpouTb B KOOPAMHATHOW IUIOCKOCTH TpauK JMHEWHOIO YPaBHEHHUS C
JBYMsI TIEPEMEHHBIMH, MOJIb3YSICh TIpaUMKOM, MNPHUBOJIUTH HPUMEPHI PELICHUS
YPaBHEHHUS.

Pemiath cucteMsl IBYX JIMHEMHBIX YPAaBHEHUW C JBYMsS IEPEMEHHBIMH, B TOM
quclie rpa@uuecKu.

CocraBisiTh W pemaTrh JHUHEMHOE YPAaBHEHHE WM CUCTEMY JIMHEMHBIX
YPaBHEHMM II0 YCIOBHUIO 3aJa4yd, HWHTEPIPETUPOBATb B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4H I10Jy4YEHHBIN pe3yJIbTar.

DyHKIMHA

N3o0pakaTh Ha KOOPJIUHATHOM MPSIMOI TOUKH, COOTBETCTBYIOIIUE 33/ IaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbL, 3alIMCHIBATH YHCIOBBIE IPOMEKYTKH HA
aNreOpandecKoM S3bIKE.

OTMeuaTh B KOOPJAMHATHOW IJIOCKOCTHA TOYKHU IO 3aJaHHBIM KOOpPAWHATAM,
CTpouTh Tpaduku TuHEHHBIX GyHKIKNH. CTpouTh rpaduk PyHKIUU y = [X|.

OnuceiBaTh C MOMOIIbIO (YHKUIMNA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJINYMHAMH: CKOPOCTb, BPEMS, PACCTOSHHUE, IE€HA, KOJIUYECTBO, CTOMMOCTb,
IPOU3BOJAUTEILHOCTD, BPeMsi, 00BEM pabOTHI.

HaxonuTe 3HaueHre QyHKIMY 110 3HAUYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuid cnocod MpeACTaBICHHUS W aHalIM3a WH)OpManuwy,
U3BJIEKATh U UHTEPIIPETUPOBATh MHPOPMALIMIO U3 TPAPUKOB peaabHbIX MPOIECCOB
Y 3aBUCHMOCTEM.

K konmy oOyuenuss B 8 kijacce oOOydYarOIIMNCA TMOJNYYUT CIETYIOIINE
[IPEIMETHBIE PE3YJIbTATHI:

Yucji1a 1 BBIYUCTICHUSA

Hcnonp30BaTh HaydaJabHbBIE MPEICTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YHUCeJN JUIsl CPABHEHMSI, OKPYTJICHUS U BBIUMCIECHUH, N300pa)xaTh 1€HCTBUTEIIbHbBIE
YyCila TOYKaMU Ha KOOPAWHATHOU IIPSMOM.



[IpumeHnsaTh TOHATHE apU(PMETUYECKOTO KBAJIPATHOTO KOPHS, HAXOIHTH
KBa/IpaTHbIE KOPHU, UCIOJIb3Ysl MPU HEOOXOAMMOCTHU KaJIbKYJATOP, BBITOJHSTH
npeoOpa3oBaHus BBIPAKEHUN, COAEP)KALIUX KBAJAPATHbIE KOPHHU, HCIONb3YS
CBOMCTBA KOPHEM.

Hcnonp30BaTh 3amucu OOJIBIINX W MAaJIbIX YHCEN C MOMOIIBIO0 JAECSITHYHBIX
JpoOeit u creneneit uncna 10.

AnreOpanveckue BbIpPaKeHUA

[IpuMEHATP TOHATHE CTENEHUM C LENbIM IOKa3aTEJIEM, BBIINOJIHATH
npeoOpa3zoBaHus BBIPAXKEHHM, COAEPKALIUX CTETIEHH C LEIbIM ITOKA3aTENIEM.

BBINONHATH TOXKJIECTBEHHBIE NMPEOOPa30BaAHUS PALMOHAIBHBIX BBIPAKECHUM
Ha OCHOBE MPaBUJI ACUCTBUI HaJl MHOTOYICHAMH U aJIreOpandecKUMH IPOOSIMH.

PacknaapiBaTh KBaIpaTHBIN TPEXUIEH HA MHOXKUTEIH.

[TpumensTh npeodpa3oBaHus BEIPAXKEHUM IJIs1 pELICHUS] Pa3IUYHbIX 3a/1a4 U3
MAaTE€MaTUKH, CMEKHBIX IIPEIMETOB, U3 PEATBHON NPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pewmiate nuHEVHBbIE, KBaJpaTHbIE YPaBHEHUS WU PAlMOHAJIbHBIE YpaBHEHHS,
CBOJIAIIMECA K HUM, CUCTEMBI IBYX YPABHEHUH C IByMs IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE HUCCIECIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHUCJE C TPUMEHEHUEM rpaUuecKuX NpeCcTaBIeHUl (YCTaHaBINBATh, UMEET
JM YpaBHEHUE WM CUCTEMA YPABHEHUW PELICHHUS, €CIIM HUMEET, TO CKOJBKO, W
npoyee).

[lepexonuth OT ciOBECHON (HOPMYIMPOBKU 3ajadyu K €€ anreOpandeckoi
MOZENM C TIOMOIIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMBl YpPaBHEHWHU,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33Ja4YM MTOJYUYEHHBINA PE3YJIbTAT.

[IpuMeHsAT, CBOMCTBA YWCIOBBIX HEPABEHCTB [JII CPAaBHEHUS, OLICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM U UX CUCTEMBI, J1aBaTh
rpauuecky0 WUTIOCTPALMIO MHOMKECTBA PpEIIEHUH HEpPaBEHCTBA, CHUCTEMbI
HEPABEHCTB.

DyHKIUU

[ToHnmaTh ¥ UCMONB30BaTh (DYHKIIMOHAIBHBIE TIOHATHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAUYEHMsI), ONPENENITh 3HaueHHe (YHKIMH MO 3HAYEHUIO
aprymMeHTa, OIpeaessaTh CBOMCTBA (PYHKIMU MO €€ rpaduky.

Crpoutb rpaduku d7eMeHTapHBIX QYHKIUNA BUIA:

y=k/x, y = x2, y = x3,y = |x|, y = VX, OIHCHIBAaTh CBOWCTBA JHCIOBOM
dbyHK1mu 1o e€ rpaduky.

K koHiy oOyuenus B 9 kuacce oOydaromMiicss MTOJYYHUT CIEAYIOIINE
IIPEAMETHBIE PE3YIBTATHI:

Yucia 1 BIYMCICHUSA

CpaBHUBATH U YIIOPSIOUYMBATH PALlMOHATIBHBIEC U UPPALlMOHATIBHBIE YHCIIA.



BeimonHaTh  apudMeTHdecKkue JEUCTBHS C PAlMOHAIBHBIMU YHCIIAMH,
coueTass YCTHbIE M MHUCHbMEHHBbIE TMPUEMBI, BBIIOJHATh BBIYMCICHUS C
MPpalUOHAIBHBIMU YHUCIIAMU.

Haxonute 3HayYeHHs CTENEHEW C LEJIbIMU I[IOKa3aTeas MU W KOPHEW,
BBIYUCJISITh 3HAUEHUSI YUCTIOBBIX BBIPAKECHUIA.

OKpyrJisiTh JIEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MPUKHUAKY pe3yJbTara
BBIYUCJICHUI, OLIEHKY YHCIIOBBIX BBIPAKCHUM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE U KBaJApPATHBIE yPaBHEHUS, YPAaBHEHHS, CBOISIIUECS K
HUM, IPOCTEHIITNE TPOOHO-PAITMOHATILHBIE YPABHECHHUSI.

Pemath cucrtembl BYX JIMHEWHBIX YPAaBHEHUN C JABYMSI MEPEMEHHBIMU H
CUCTEMBI JBYX YPABHEHUI, B KOTOPBIX OJJHO YPABHEHUE HE SABJISICTCS JTUHECUHBIM.

Pemath TEKCTOBBIE 3ajayd alreOpauvdecKUM CIIOCOOOM €  TOMOIIIBIO
COCTaBJICHUS YPAaBHEHHUS WUJIM CUCTEMBI JIBYX YPABHEHUM C IBYMS IEPEMEHHBIMU.

[IpoBOINUTE MPOCTEUIINE UCCIEAOBAHNS YPABHEHUN U CHUCTEM YPaBHEHHH, B
TOM YHUCJIE C MPUMEHEHUEM TrpadUuecKuX MpeicTaBiIeHni (yCTaHaBlIMBAaTh, UMEET
JYM ypaBHEHUE WM CUCTEMa YpABHEHUW PEUICHUS, €CIIM HMEET, TO CKOJbKO, U
npouee).

Pemiath nuHElHbICE HEPaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, HU300paKaTh
pElLIeHNE HEPABEHCTB HA YHUCIOBOW NPSMOM, 3alMCHIBATH PELICHUE C MOMOIIBIO
CUMBOJIOB.

Pemiate  cuUCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPaBEHCTB,
BKJIIOYAIOIINE KBaJpaTHOE HEPABEHCTBO, U300paxaTh pEIICHHE CHUCTEMBbI
HEPABEHCTB HA YHUCIIOBOM MPSMOM, 3alMChIBATh PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEUIEHUN PA3JIMYHBIX 3a]1a4.

DOyHKIMHA

Pacno3naBate (yHKIIMM H3y4eHHBIX BHJIOB. [loKa3biBaTh CXEMaTHYECKH

pacmoiokeHne Ha KOOPAMHATHOM MIOCKOCTH rpadukoB QPyHKUMNA BUaa: y = kx, y
=hx+b y=kix y=ax2 +bx +c y=x3 y=1x y=|x|, B 3aBucHMOCTH OT
3HaYeHUN KO3()PUIIMEHTOB, ONTUCHIBATH CBOMCTBA (DYHKIIMIA.

Ctpouth M HM300pakaTh CXEMATUYECKU IpaUKU KBaJpaTHUHBIX (DYHKIWH,
OTMCHIBATh CBOMCTBA KBAJPATHUHBIX (PYHKINH MO UX Tpadukam.

Pacrio3HaBaTh KBaJipaTUYHYI0 (QYHKIHIO 10 (GopmyJie, TPUBOAUTH MPUMEPHI
KBaIpaTUYHBIX (YHKLMNA U3 peabHOU KU3HU, PU3UKHU, TEOMETPHH.

YucioBbIe MOCIEI0BATEILHOCTH U IIPOIPECCUM

Pacno3HaBaTh apu(pMETHUECKYI0 U TEOMETPUYECKYIO0 MPOrpeccur NpHu
Pa3HbIX coco0ax 3a/aHusl.



BhITIONIHATS  BBIYMCICHHUSI C HCMIOJb30BaHWEM (OpMyNl n-ro djeHa
apuPMETUIECKON U TeOMETPUUECKON MTPOTPECCHl, CYMMBI MIEPBBIX N YJICHOB.

N3o0paxaTh 4YjeHbl TOCJIEIOBATEIBHOCTH TOYKAMU Ha KOOPJIUHATHOM
MJIOCKOCTH.

Pemiathe 3agauu, CBSI3aHHBIE C YHUCJIOBBIMHU IOCIEIOBATEIBHOCTSIMU, B TOM
YHUCJIC 33/1a4¥ U3 PEAIbHOM JKU3HU (C MCIOJIB30BAHUEM KAIbKYJSATOPA, ITU(POBBIX
TEXHOJIOTU).



TEMATHUYECKOE IINIAHUPOBAHHUE
7 KIIACC

HanMeHoBaHMe pa3/ieioB U TeM
Ne ni/m
NPOrpamMMbl

Yucna u Beiuuciienud. PanmonainbHbIe
qycia

AnrebpanyecKue BhIPaXKESHUS
YpaBHEHUsI U HEpABEHCTBA
Koopaunats! u rpapuku. OyHkunu

[ToBTOpEeHMe u 060061IeHNE

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Koan4yecTBo 4acoB

Bcero

25

27

20

24

102

KoHTpoJbHbIe
padoThl

IIpakTHYeckue
padoThbI

DJIEeKTPOHHBIE
(mudposbie)
o0pa3oBaTe/ibHbIE

pecypchl

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

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

bu6mmoreka [JOK
https://m.edsoo.ru/7415b90

bu6mmoreka [{OK
https://m.edsoo.ru/7f415b90

bu6mmoreka [{OK
https://m.edsoo.ru/7f415b90



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

8 KITIACC

Ne i/

10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HanmMeHoBaHMe pa3/ieioB U TeM
NporpamMMbl

Uucna u Beruucnenus. KsagpatHuelie KOpHH

Yucna u BerancicHus. CTEIeHb ¢ O CJIbIM
I10Ka3aTcjiIcM

Anrebpanueckue BbIpaXKeHHUS.
KBanpaTnslii TpéxuneH

AnreGpanyeckue BbIpaKeHHUs.
Anre6panueckas qpoob

YpaBHeHus u HepaBeHCTBA. KBasipaTHbIe
ypaBHECHUS

VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI
ypaBHEHUN

VYpaBHeHus U HepaBeHCTBa. HepaBeHcTBa
@®yHkuyu. OCHOBHBIE IOHATHS
Oynkuun. Yucnossle GyHKIUN

[ToBTropenue n 06o0IIEHUE

Bcero

15

15

13

12

102

KoanuyecTBO 4acoB

KoHTpoJbHbIe
padoThbI

IIpakTHYeckue
padoTsbI

DJIeKTPOHHBbIE
(mudposrie)
o0pa3oBaTe/ibHbIE

pecypchl

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

bu6mmoreka [JOK
https://m.edsoo.ru/7t417af8

bu6mmoreka [IOK
https://m.edsoo.ru/71417af8

bu6mmoreka [{OK
https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK
https://m.edsoo.ru/7t417af8

bu6mmoreka [{OK
https://m.edsoo.ru/71417af8
bu6mmoreka [{OK
https://m.edsoo.ru/7f417af8

bu6mmorexa [{OK
https://m.edsoo.ru/7f417af8

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

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f417af8



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

9 KITACC

Ne i/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HanmeHnoBaHue pa3/ie/ioB U TeM
NporpamMMel

Yucna u BeuuciaeHUs. [[eiicTBUTEIbHEIC
qyucia

YpaBHEHHUS 1 HEpABEHCTBA. Y paBHCHUS C
OJIHOM MEPEMEHHOM

VYpaBHeHust 1 HepaBeHCTBA. CHCTEMBI
YpaBHEHUU

VYpaBHeHus u HEpaBeHCTBA. HepaBeHcTBa

OyHKIUU

YucaoBwie IOCIC0BATCIIBHOCTH

[ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS

3HAHUI

KoanuyecTBO 4acoB

Bcero

14

14

16

16

15

18

102

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoTsI

DJIeKTPOHHBbIE
(uudgpossbIe)
o0pa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [JOK
https://m.edso0.ru/7f419d08

but6mmoreka [{OK
https://m.edsoo.ru/7f419d08

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

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

bub6mmoreka [IOK
https://m.edsoo.ru/7f419d08

bub6mmoreka [IOK
https://m.edsoo.ru/7f419d08

bub6mmoreka [IOK
https://m.edsoo.ru/7f419d08



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




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Ne
wn Tema ypoka
1 [TonsATHE panMOHAIBHOIO YKCiIa
) Apudmernueckue I1eUCTBUS C
palMOHAIBHBIMU YUCIAMU
3 ApudmeTrnueckue IeHCTBUS C
panoHaIbHBIMU YHCIIAMU
4 Apudmernueckue 1eicTBus ¢
panyoHaIbHBIMU YHCIIAMU
5 Apudmernueckue TeHCTBUS C
palnMoHAIBLHBIMU YUCIIAMH
6 Apudmernueckue neicTBus ¢
panoHaIbHBIMU YHCIIAMU
7 CpaBHeHue, ynopsjouuBaHue
palMoHaIbHBIX YHCET
g CpaBHeHue, ynops1ouuBaHue
palMoHAIBHBIX YHCET
9 CpaBHeHue, ynopsijouuBaHue
palMOHAIBHBIX YHCET
10 CreneHs ¢ HaTypaJIbHBIM

11

IIO0Ka3aTcjIcM

CreneHb ¢ HaTypaJlbHbIM
rokaszaresem

Koan4yecTBo 4acoB

Bcero

KoHTpoibHbIe
padoThI

IIpakTHYeckue
padoThl

JlaTa
U3yYeHUs

DJIEKTPOHHBIE
nugposeie
oOpa3oBaTe/ibHbIE

pecypchbl

bubmuoreka [{OK
https://m.edsoo.ru/714211de

bu6mmoreka [IOK
https://m.edsoo.ru/7f421382



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

12

13

14

15

16

17

18

19

20

21

22

23

24

25

CreneHpb ¢ HATypaJIbHBIM
MoKa3aresieM

CreneHs ¢ HaTypaJIbHBIM
MOKa3aTeneM
CreneHb ¢ HaTypaJlbHbIM
rokaszaresem

Pemrenne oCHOBHBIX 3a/1a4 Ha ApoOH,

MIPOLIEHTHI U3 PEaIbHOM NMPaKTUKU

Petrenre oCHOBHBIX 3a/1a4 Ha ApooOH,

MPOUEHTHI U3 PEATbHON MPAKTHKH

Penienre oCHOBHBIX 3a7a4 Ha ,Z[p06I/I,

MPOLCHTHI U3 peaHLHOﬁ MMPAaKTUKH

Pemrenne ocHOBHBIX 3a/1a4 Ha ApoOH,

IIPOLIEHTBI U3 PEAJIBHOMN NPAKTUKH
[Ipu3Haky AeIUMOCTH, PA3JI0KEHUS
Ha MHOKUTEJIM HAaTypaJIbHBIX YHCEN
[Ipu3Haky AeIUMOCTH, PA3JI0KEHUS
Ha MHOKUTEJIA HAaTypaJIbHbBIX YUCEII
Peanbnble 3aBucumoctu. [Ipsamas n
oOpaTHast IPONOPIHOHATIEHOCTH
Peanbnblie 3aBucumoctu. [Ipsamas u
oOpaTHasi IPOTMOPIIMOHAITBHOCTH
Peanbuble 3aBucumocti. [Ipsamas u
oOpaTtHasi MPOMOPIIHOHAIIEHOCTH
Peanbubie 3aBucumoctu. [Ipsmas u
oOpaTHast MPONOPIHOHATIEHOCTH

KonTponbhas padbota no teme
"PannonanbHblie yncna"

bu6mmorexa [JOK
https://m.edsoo.ru/7f42154¢

bubmuoreka [JOK
https://m.edsoo.ru/7f4218be



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

26

27
28

29

30

31

32

33

34

35

36

37

38

ByKBeHHHe BBIPpAXKCHUA

DopmyIibl

DopMyisl

[lepemennsble. [lomycTumble 3HaUEHUS
MIePEMEHHBIX

[IpeobpazoBanme OyKBEHHBIX
BBIPAXCHH, paCKPBITHE CKOOOK U
MIpUBEICHNE MOIOOHBIX ClIaraeMbIxX

[IpeoOpazoBanre OYKBEHHBIX
BBIPAYKEHUH, pacKpbITHE CKOOOK 1
MIpUBEICHNE TOJIOOHBIX CIaraeMbIX

[IpeoOpazoBanue OYKBEHHBIX
BBIPAKEHUM, PACKPBITHE CKOOOK U
MpUBEJICHUE MTOO0HBIX ClIaraeéMbIxX

[IpeobpazoBaHme OYKBEHHBIX
BBIPKEHUH, paCKPBITHE CKOOOK U
MIPUBEICHUE TTOIOOHBIX CIaraeMbIX

CBolicTBa CTENEHH C HATYPAJIbHBIM
MoKa3aTeieM

CBolicTBa CTENEHU C HATYpaJIbHbIM
MOKa3aTeneM

CBolicTBa CTENIEHU C HATYpaJIbHBIM
IIOKa3aTeneM

MuorouieHsl

MuorouieHsl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41feec

bu6mmorexa [JOK
https://m.edsoo.ru/7f41fafa

bu6mmorexa [JOK
https://m.edsoo.ru/7f41£d70

bu6mmoreka [IOK
https://m.edsoo.ru/7f421382

bu6mmorexa [JOK
https://m.edsoo.ru/7f42154e

bubmuoreka [{OK
https://m.edsoo.ru/714218be

bu6mmoreka [IOK
https://m.edsoo.ru/7142276¢

bubmuoreka [{OK
https://m.edsoo.ru/7f422930



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
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930

39

40

41

42

43

44

45

46

47

48

49

50

51

52

CrnoxeHue, BRIYUTAHNUE, YMHOKCHHE
MHOTOYJICHOB

CnoxxeHue, BBIYUTAHUE, YMHOKECHHE
MHOT'OYJICHOB

CnoxxeHue, BBIYUTAHUE, YMHOKEHHE
MHOT'OYJICHOB

Ciio)eHue, BBIYUTaHUE, YMHOXKEHUE
MHOTOYJICHOB

DopmyJIbl COKPAILIEHHOTO
YMHOKECHHS

DopMyIIbl COKpALIEHHOTO
YMHOXKEHHUS

DopmyJIbl COKPAILIEHHOTO
YMHOKEHUS

DopMyIIbl COKPALIEHHOTO
YMHOXEHUS

DopmyJIbl COKPALLIEHHOTO
YMHOXKEHHUS

Paznoxenne MHOTOYJICHOB Ha
MHOKHUTEIIH

Paznoxenne MHOTOYJICHOB Ha
MHOKUTEIIN

Paznosxenre MHOTOYJIICHOB Ha
MHOXKUTEIIH

Paznoxenne MHOTOYJICHOB Ha
MHOKHTEIIH

KonTponbhas padbota no teme
"Anrebpanyeckre BbIpaxeHHs "

bu6mmorexa [JOK
https://m.edsoo.ru/7f422af2

bu6mmoreka [JOK
https://m.edsoo.ru/7f422cc8

bu6mmoreka [IOK
https://m.edsoo.ru/7f422fca

bubmnoreka LJOK
https://m.edsoo.ru/7f423182

bu6mmoreka [JOK
https://m.edsoo.ru/7f42432a

bu6mmoreka [IOK
https://m.edsoo.ru/7f42464a

bub6mmorexa [JOK
https://m.edsoo.ru/7f424c12

bub6mmorexa [JOK
https://m.edsoo.ru/7f424{d2

bu6mmoreka [IOK
https://m.edsoo.ru/714251d0

bu6mmorexa [JOK
https://m.edsoo.ru/7f423312

bub6mmorexa [JOK
https://m.edsoo.ru/7f4237fe

bubmuoreka [{OK
https://m.edsoo.ru/71f4239de



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

53

54

55

56

57

58

59

60

61

62

63

64

YpaBHeHue, npaBuiia
npeoOpa3oBaHus ypaBHEHUS,
PaBHOCUJIBHOCTh YPABHEHUI
JIuHeitHOe ypaBHEHUE C OJTHOU
MEPEMEHHOM, PEIIEHUE JTUHEUHBIX
ypaBHEHUH

JIuHeitHOE ypaBHEHUE C OJJHOU
MIEPEMEHHOM, PELIEHUE JTMHEUHBIX
ypaBHEHUH

JIuneniHOE ypaBHEHUE C OJHOU
IIEPEMEHHOM, PEIIEHUE JTMHEUHBIX
ypaBHEHU U

Pemrenue 3amau ¢ nomMoIpko
ypaBHEHUN

Pemrenne 3amau ¢ nomMoIero
YpaBHEHUI

Pewrenue 3anad ¢ moMOIIBIO
ypaBHEHUH

Pemrenue 3amau ¢ nomMoIpko
ypaBHEHUH

JIuHeitHOe ypaBHEHUE C IBYMS
MEPEMEHHBIMH U €ro rpaduk
JIuneliHOE ypaBHEHUE C IBYMs
MIEPEeMEHHBIMH | €r0 Tpaduk
Cucrema IByX JIMHEWHBIX YpPaBHEHHI
C ABYMsI IEPEMEHHBIMU

Cucrema 1ByX JIMHEHHBIX YpaBHEHUI
C ABYMS IEPEMEHHBIMU

bu6mmoreka [JOK
https://m.edsoo.ru/7f420482

bu6mmoreka [IOK
https://m.edsoo.ru/7f42064¢

bub6mmorexa [JOK
https://m.edsoo.ru/7f420806

bu6mmoreka [IOK
https://m.edsoo.ru/7f4209a0

bu6mmoreka [IOK
https://m.edsoo.ru/7f420e6e

bu6morexa [JOK
https://m.edsoo.ru/7f427¢32

bubmuoreka [{OK
https://m.edsoo.ru/7f427e8a

bu6mmoreka [IOK
https://m.edsoo.ru/7f42836¢



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
https://m.edsoo.ru/7f42836c

65

66

67

68

69

70
71

72

73

74

75

76

77

78

79

80

CucreMa IByX JUHEUHBIX YpaBHEHUH
C IByMsI IEPEMEHHBIMU

Cucrema 1ByX JIMHEHHBIX YpaBHEHUI
C ABYMS IEPEMEHHBIMU

Pewenue cucreM ypaBHeHU

Pewenne cucrem ypaBHeHu

Pewenne cucrem ypaBHeHu

Pewenne cucrem ypaBHeHU
Pemenue cucrem ypaBHeHU

KonTponbhas pabota no teme
"JInnelinble ypaBHEHHS"

Koopaunara Touku Ha psMoit

HucnoBsle TPOMEXKYTKH

HucnoBsle TPOMEXKYTKH

PaccrosiHue Mex 1y 1ByMs TOYKaMHU
KOOPAMHATHOU MPSMOK

Paccrostnne Mexnay AByMs TOUKaMH
KOOPAMHATHOW MPSIMOI

[IpsimoyrosbHas cucreMa KOOpAHHAT
Ha IJIOCKOCTH

[IpssMoyronbpHas cucTeMa KOOpAUHAT
HAa IIJIOCKOCTHU

[Ipumeps! rpaguKoB, 3aJaHHBIX

bu6mmoreka [JOK
https://m.edsoo.ru/7f4284de

bu6mmorexa [JOK
https://m.edsoo.ru/7f42865a

bu6mmorexa [JOK
https://m.edsoo.ru/7f4287d6

bub6mmorexa [JOK
https://m.edsoo.ru/7f421044

bub6mmorexa [JOK
https://m.edsoo.ru/7f41de76

bu6mmorexa [JOK
https://m.edsoo.ru/7f41dff2

bub6mmorexa [JOK
https://m.edsoo.ru/7f41el6e

bubmuoreka [{OK
https://m.edsoo.ru/7f41e42a

bu6mmoreka [IOK



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
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a

81

82

83

84

85

86

87

88

89

90

91

92

93
94

95

dhopmynamu

[Tpumeps! rpadguKoB, 3aJaHHBIX
bopmynamu

[Ipumeps! rpaguKoB, 3aJaHHBIX
¢bopmynamu

Urenue rpaduKoB peaibHBIX
3aBUCUMOCTEN

Urenue rpaMKoB peabHBIX
3aBUCUMOCTEN

[onarue GpyHKIUU
I'padux pyHkmm

CroiicTBa GyHKIIHHA
CaoiicTBa GpyHKIMH
JIuneitnast pyHKIUSA

JIuneitnast pyHKIUSA

[Toctpoenue rpaduka JMHEHHOI
byHKITUN

[TocTpoenue rpaduka TuHEIHHON
byHKIIUN

I'paduk pyskmm y =[X|

I'paduk pynkmmm y =[X|

Kontponbnas paboTa mo Teme

"Koopaunatse! u rpaduku. OyHKun"

https://m.edsoo.ru/7f41e8a8

bu6mmoreka [JOK
https://m.edsoo.ru/7f41ed80

bu6mmorexa [JOK
https://m.edsoo.ru/7f41ea24

bu6mmoreka [IOK
https://m.edsoo.ru/7f41ef06

bu6mmoreka [IOK
https://m.edsoo.ru/7{41{078

bu6mmoreka [IOK
https://m.edsoo.ru/7f41f1fe

bu6mmoreka [IOK
https://m.edsoo.ru/7f427282

bub6nmnorexa [JOK
https://m.edsoo.ru/7f427412

bubmuoreka [{OK
https://m.edsoo.ru/7f426d1e

bu6morexa [JOK
https://m.edsoo.ru/7f41£50a



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

96

97

98

99

100

101

102

/ Beepoccuiickast mpoBepovHast
paborta

Hrorosast KOHTpOJIbHAs paboTa /
Bcepoccuiickas mpoBepodHas pabota

[ToBTOpEHNE OCHOBHBIX MMOHATHIA U
METOJIOB Kypca 7 Kiacca, 06001eHue
3HaHUHN

[ToBTOpEHNE OCHOBHBIX MOHATUUN U
METOJIOB Kypca 7 Kiacca, 06001eHue
3HAHUH

[ToBTOpPEHNE OCHOBHBIX IMOHSATHI H
METOIOB Kypca 7 kjacca, 00001IeHne
3HaHUI

[ToBTOpEHNE OCHOBHBIX OHATHI U
METOJIOB Kypca 7 kjacca, 00001eHne
3HAHUU

[ToBTOpEHNE OCHOBHBIX IOHATHUI U
METOJIOB Kypca 7 Kiiacca, 0000IIeHne
3HAHUN

[ToBTOpEHNE OCHOBHBIX MOHATUUN U

METOJIOB Kypca 7 Ki1acca, 06001eHne
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

bubmuoreka [JOK
https://m.edsoo.ru/7f429c6¢

bubmnoreka LJOK
https://m.edsoo.ru/71429132

bu6mmorexa [JOK
https://m.edsoo.ru/7f42a0e0

but6nmoreka [JOK
https://m.edsoo.ru/7f42a27a

bu6mmoreka [IOK
https://m.edso0.ru/7f42a900



https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KITIACC

Ne
n/n

10

11

12

13

KoanuyecTBO 4acoB

Tema ypoka Konrpoabubsie IIpakTHyeckue Aata

Bcero U3y4YeHus
padoThI padoTsbI

KBanpaTHblii KOpeHb U3 UUCIIa 1

[TonsiTrie 06 UppaLlOHAIILHOM YHCIIe 1

JlecaTudHbIe TPUOIKESHUS |

HppalMOHAIbHBIX YHCET

JlecaTudHble TPUOIKEHUS |

VppaLMOHAIBHBIX YHCET

JleficTBUTENBHBIC YHCIIA 1

CpaBHeHHE 1eHCTBUTENBHBIX YUCEI 1

CpaBHeHME 1EWCTBUTENIBHBIX YHCEI 1

Apudmernuecknii KBaJpaTHBIHI |

KOPEHb

VYpaBHeHMe BUJA X* = a 1

CgoiicTBa apupMETHIECKUX |

KBaJIpaTHBIX KOpHEH

CoiicTBa apuMeTHUECKUX 1

KBaJIpaTHBIX KOPHEU

IIpeoOpazoBaHue YUCIOBBIX

BBIPAYKEHU, COIEPKALINX 1

KBaJ[paTHbIC KOPHU

[IpeobpazoBaHme YUCIOBBIX 1

DJIeKTPOHHbIE
nugposeie
o0pa3oBaTte/ibHbIE

pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/7f42d452

bu6mmorexa [JOK
https://m.edsoo.ru/7f42eaaa

bu6morexa [JOK
https://m.edsoo.ru/7f42d862

bubmuoreka [{OK
https://m.edsoo.ru/7f42d862

bu6mmoreka [IOK
https://m.edsoo.ru/7f42dd26

bu6moreka [IOK


https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26

14

15

16

17

18

19

20

21

22

23
24

BBIPAYKEHU, COIEPKAIINX
KBaJIpaTHbIE KOPHU
[IpeobpazoBaHue 4MCIOBBIX
BBIPAYKEHU, COIEPKAIINX
KBaJpaTHBIC KOPHU
[IpeoOpa3oBaHue YHCIOBBIX
BBIPAYKECHU, COJIEPKALLINX
KBaJpaTHbIC KOPHU

CreneHs ¢ 1EJIBIM IT0Ka3aTeaeM

CrangapTHas 3aMUCh YUCHA.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
Mupa (0T IIEMEHTAPHBIX YACTHIL JI0
KOCMHYECKUX 00HEKTOB),
JUTATENTEHOCTH TIPOIIECCOB B
OKpY’KalolieM MUpe

CBoiicTBa CTENEHH C IIETBIM
rokasarejieM

CBoiicTBa CTENEHH C LIETBIM
OKa3arejieM

CBolicTBa CTENEHH C IIETIBIM
nokasaTrelieM

CBOiiCcTBA CTENEHH C IIETBIM
rnokasarejieM

CBoiicTBa CTEIICHU C O CIbIM
IIO0Ka3aTcjIcM

KBanpatHbiii TpEXUIIeH

KBanpathblii TpéxuneH

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

bu6mmorexa [JOK
https://m.edsoo.ru/7f42e0be

bu6mmoreka [JOK
https://m.edsoo.ru/7142e262

bu6mmoreka [JOK
https://m.edsoo.ru/7f4354a4

bub6nmnorexa [JOK
https://m.edsoo.ru/7f436098

bu6mmoreka [JOK
https://m.edsoo.ru/7f435648

bu6mmoreka [IOK
https://m.edsoo.ru/7f435648

bu6morexa [JOK
https://m.edsoo.ru/7f435648

bub6mmorexa [JOK
https://m.edsoo.ru/7f43599a

bu6moreka [IOK
https://m.edsoo.ru/71435ed6



https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6

25

26

27

28

29

30

31

32

33

34

35

36

37

Paznoxxenue kBapaTHOTO
TpEXUIeHA HA MHOKUTEIH

Pasnoxxenune kBagpaTHoOro
TpéaneHa Ha MHOXXUTCJIN

Konrtpomnbnas pabora no Temam
"KBanpaTtnsie kopHu. CreneHu.
KBanpatnslii Tpexusen"

Anrebpanueckas 1pooOb

JlomycTumble 3HaYCHUS
NEPEMEHHBIX, BXOISIIUX B
anreOpandecKre BEIPaKEHUS

HOHYCTI/IMBIG 3HaA4YCHUA
INCPEMCHHBIX, BXOIAIINX B
aJir e6pa14qec1<ne BBIPpAXKCHUA

OCHOBHOE CBOMCTBO
anredpandeckoi qpoou

Cokpaienue apooei
Cokpaienue apooei

Coxpartenue apobeit

CrnoxeHue, BEIYMTaHUE, YMHOKCHHE
U JeNieHue anredpandeckux apooei

CJ'IO)KGHI/IC, BbBIYUTAHUC, YMHOXCHUC
U JIeTieHUE anreOpandeckux apooei

CJ'IO)KCHI/IC, BBIYUTAHUC, YMHOXCHUC

bu6mmorexa [JOK
https://m.edsoo.ru/7f42fd38

bu6mmoreka [JOK
https://m.edsoo.ru/7f42{d38

bu6mmoreka [IOK
https://m.edsoo.ru/7f42ec80

bu6mmoreka [IOK
https://m.edsoo.ru/7f430382

bu6mmorexa [JOK
https://m.edso00.ru/7f4308e6

bub6nmnorexa [JOK
https://m.edsoo.ru/7f430a8a

bu6mmorexa [JOK
https://m.edsoo.ru/7f430f44

bu6mmoreka [IOK
https://m.edsoo.ru/7f430f44

bu6mmorexa [JOK
https://m.edsoo.ru/7f43128c

bub6mmorexa [JOK
https://m.edsoo.ru/7f4315¢c0

bubmuoreka [{OK



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0

38

39

40

41

42

43

44

45

46

47

48

49

U JICTICHHUE alreOpandeckux Apooeit

CJIO)I(GHI/IC, BBIYUTAHUC, YMHOXCHUC
U JIeTieHUe anreOpandeckux apooei

[IpeobpazoBaHue BbIpaKESHUH,
COJIepIKalINX anredpandecKkue
npobu

[IpeobpazoBaHue BbIpAKESHUNH,
CoJIeprKalnX anredpanyeckue
npobu

[IpeobpazoBanue BbIpaKEHUH,
coJiepXaIiux aareopandeckue
npodu

KonTponbHas padbota no teme
"Anrebpanueckas 1poon"

KBanpatHoe ypaBHEHHE

HenonHoe kBagpaTHOE ypaBHEHNE

Henonnoe kBagpaTHOE ypaBHEHHE

dopMya KOpHEH KBaPATHOIO
YPaBHEHUS

dopMya KOpHEH KBaIPATHOIO
ypaBHEHUS

dopmyia KOpHEH KBAJIPATHOTO
ypaBHEHUs

Teopema Buera

https://m.edsoo.ru/7f4318c2

bu6mmoreka [JOK
https://m.edsoo.ru/7f431a20

bu6mmoreka [IOK
https://m.eds00.ru/7f43259¢

bubmnoreka LJOK
https://m.edsoo.ru/7f432736

bu6mmorexa [JOK
https://m.edsoo.ru/7f432736

bub6mmorexa [JOK
https://m.edsoo.ru/7f431d36

bu6mmoreka [IOK
https://m.edsoo.ru/7f42eela
bub6nmnorexa [JOK
https://m.edsoo.ru/7f42eela
bu6mmorexa [JOK
https://m.edsoo.ru/7f42eela

bu6mmorexa [JOK
https://m.edsoo.ru/7f42£158

bubmuoreka [{OK
https://m.edsoo.ru/7142{£316

bu6mmorexa [JOK
https://m.edsoo.ru/7f42f5a4

bu6mmorexa [JOK
https://m.edsoo.ru/7f42fef0



https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0

50

51

52

53

54

55

56

57

58

59

60

Teopema Buera

Pemenue ypaBHeHUH, CBOJAIIUXCA K
KBaIpaTHBIM

Pemenue ypaBHeHUH, CBOIAIIUXCA K
KBaJIpaTHbIM

[Ipocreiimue qpodHO-
panuoHalbHEIE YPaBHEHUS

[Ipocreitmme npodHO-
paloHaIbHbIe YpaBHEHUS

Pemennie TEKCTOBBIX 3a/1a4 C
ITOMOIIBIO KBA/IPATHBIX YPABHEHUI

Pelrenne TeKCTOBBIX 3a7a4 C
IIOMOIIBIO KBA/IPATHBIX YPABHEHUN

KonTponbhas pabota no teme
"KBaaparasie ypaBHeHUA"

JIuneitHOE ypaBHEHHUE C IBYMS
MepEeMEHHBIMHU, €ro rpaduK,
MIpUMEpPHI pElIeHNs YPaBHEHUN B
LEBIX YUCITaX

JIuHeitHOE ypaBHEHUE C IBYMS
MepeMEHHBIMH, €T0 TpaduK,
MIpUMEpPHI pElIeHUs YPaBHEHUH B
LEJBIX YUCITaX

JIuHeitHOE ypaBHEHHUE C IBYMS
MEpEMEHHBIMHU, €ro rpaduk,
IIPUMEPHI PEIICHUs] YPABHEHUH B
LEJIBIX YNCIIaX

bu6mmoreka [IOK
https://m.edsoo.ru/7f430076

bubmnoreka LJOK
https://m.edsoo.ru/7f43¢542

bu6mmorexa [JOK
https://m.edsoo.ru/7f43¢3d0

bu6mmoreka [JOK
https://m.edsoo.ru/7f4328c6

bubmnoreka LJOK
https://m.edsoo.ru/7f432b6e

bu6mmorexa [JOK
https://m.edsoo.ru/7f42{75¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f42f8f6

bu6mmoreka [IOK
https://m.edsoo.ru/7f430112



https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

61

62

63

64

65

66

67

68

69

70

71

Pemenue cucrem AByX JIMHEHHBIX
YpaBHEHUH C ABYMS TIEPEMEHHBIMHU

Pewenne cucreM IByX JIMHEWHBIX
YPAaBHEHUH C ABYMS IEPEMEHHBIMHU

Pemenue cucrem IByX JIMHEHHBIX
YPaBHEHMH C IByMsI IEPEMEHHBIMU

[Ipumeps! perieHus cucTeM
HEJIMHEHHBIX YPABHEHUH C IBYMsI
MepEMEHHBIMU

[Ipumeps! perienust cucreM
HEJIMHENHBIX YPaBHEHUH C JBYyMS
NIEPEMEHHBIMU

I'paduueckast HHTEpIIpETAIUS
YpaBHEHUS C ABYMs [IEPEMEHHBIMU U
CUCTEM JIMHENHBIX YPABHEHUH C
JBYMsI IEpEMEHHBIMU

I'paduueckas uHTEpIIpEeTALIUS
YPAaBHEHUS C ABYMS IEPEMEHHBIMU U
CHUCTEM JIMHENHBIX YPAaBHEHUH C
JBYMsI IIEPEMEHHBIMU

Pemenune TeKCTOBBIX 337124 C
IIOMOILBIO CUCTEM YPaBHEHUI
Pemenne TekCTOBBIX 3a4a4 C
MIOMOIIIbIO CUCTEM ypaBHEHUI
Pemenne TeKCTOBBIX 3a4a4 C
MOMOIIBIO CUCTEM YPaBHEHUM
UucnoBble HEPaBEHCTBA U UX
CBOMCTBaA

bubmuoreka [JOK
https://m.edsoo.ru/7f43d6d6

bub6nmnorexa [JOK
https://m.edsoo.ru/7f43d6d6



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

72

73

74

75

76

77

78

79

80

81

82

83

84

UwucnoBble HEPABEHCTBA U UX
CBOMCTBA

HepaseHcTBO ¢ 01HOM NTEpEMEHHON
JIuHeiiHbie HEPAaBEHCTBA C OHOM
IIEPEMEHHOM U UX PEILIECHUE
JIuHeiiHble HEPAaBEHCTBA C OAHOMN
MEPEMEHHOH U UX PEIICHUE
JIuneliHble HEPABEHCTBA C OJJHON
IIEPEMEHHOM U UX pPELICHUE
CucTeMbl TUHEUHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PELICHUE
CucTeMbl TUHEHHBIX HEPABEHCTB C
OJIHOUM MEPEMEHHON U X PEUICHUE
Cuctembl TUHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEIICHHE

N3o0pakeHue pemeHns THHEHHOTO
HEPABEHCTBA U UX CUCTEM Ha
YHUCJIOBOU IIPSIMOM

N3o0pakenue pemeHns THHEHHOTO
HEpPaBEHCTBA U UX CUCTEM Ha
YUCIIOBOM MPSMOU

Kontposnbnas padoTa mo reMam
"HepaBencta. CucteMbl
ypaBHEHUI"

[TonsTue GyHKIIN

OO6nacth ornpeAesieHUs] © MHOYKECTBO
3HAYCHUH (PYHKITUU

bubmnoreka LJOK
https://m.edsoo.ru/7f42c¢692

bu6mmorexa [JOK
https://m.edsoo.ru/7f42c¢840

bubmnoreka LIOK
https://m.edsoo.ru/7f42cb88

bu6mmorexa [JOK
https://m.edsoo.ru/7f42cd2c

bu6mmoreka [IOK
https://m.edsoo.ru/7142c9¢4

bu6mmoreka [IOK
https://m.edsoo.ru/7f42c¢9¢4

bu6mmorexa [JOK
https://m.edsoo.ru/7f433c12

bub6mmorexa [JOK
https://m.edsoo.ru/7f433d84



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84

85
86

87

88

89

90

91

92

93

94

95

96

97

CniocoOwl 3a1anust PyHKITUN
I'padux pynkumu

CgoiicTBa GyHKIIUH, UX
oToOpakeHHe Ha rpaduke

Urenue u noctpoeHue rpadukoB
byHKIMI

[Tpumeps! rpadukoB GpyHKIUH,
OTPaXKAIOIINX peasbHbIC MPOLIECCHI

OYHKIMH, OMTMCHIBAIOILIUE MPIMYIO U

00paTHyO MPOIOPLHUOHAIIbHBIE
3aBUCHMOCTH, UX TpapuKu

I'umepbona

lumep6omna

I'paduk pynkuuu y = x?

Oyakmmu y =x2,y =x3, y=Vx,y =
[x|; rpaduueckoe perieHne
YPaBHEHUU U CUCTEM ypaBHEHHI
[ToBTOpEHNE OCHOBHBIX MOHATHH U
METOJIOB KypCOB 7 U 8 KJIaCCOB,
0000111eHE 3HAHMIT /
Bceepoccuiickas npoepoyHas
paborta

Htorosast KOHTpOJIbHAs paboTa /
Bcepoccniickas npoBepodHas
paborta

[ToBTOpEHNE OCHOBHBIX OHATHI U

bubmnoreka LJOK
https://m.edsoo.ru/7f434bbc

bubmuoreka [{OK
https://m.edsoo.ru/7f4343¢e2

bu6mmorexa [JOK
https://m.edsoo.ru/7f434572

bu6mmorexa [JOK
https://m.edsoo.ru/7f434d38

bub6mmorexa [JOK
https://m.edsoo.ru/7f4371aa

bu6mmorexa [JOK
https://m.edsoo.ru/7f434eb4



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4

98

99

100

101

102

METOJIOB KypCOB 7 M 8 KJIaCCOB,
0000111eHIE 3HAHUHT

[ToBTOpEHNE OCHOBHBIX OHATHI U
METOJIOB KypCOB 7 M 8 KJIaCCOB,
000011eHE 3HAHUHT

[ToBTOpEHNE OCHOBHBIX MOHATHI U
METOJIOB KypCOB 7 U 8 KJIaCCOB,
00001IeHIEe 3HAHMIA

[ToBTOpEHUE OCHOBHBIX MOHATHU U
METOJIOB KypcOB 7 ¥ 8 KJIACCOB,
0000111eH1E 3HAHUNA

[ToBTOpEHNE OCHOBHBIX MOHATUUN U
METOJIOB KypCOB 7 M 8 KJIaCCOB,
000011IeHNE 3HAHUH

[ToBTOpEHNE OCHOBHBIX MOHATHHA U
METOJI0B KypCOB 7 U 8 KJIacCOB,
0000111eHNE 3HAHUNA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102

bu6mmorexa [JOK
https://m.edsoo.ru/7f43736¢

bu6mmoreka [JOK
https://m.edsoo.ru/7f437510

bu6mmoreka [IOK
https://m.edsoo.ru/714376b4

bu6mmoreka [IOK
https://m.edsoo.ru/7f436b88

bu6mmorexa [JOK
https://m.edsoo.ru/7f437858



https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KITACC

Ne
n/n

10

Tema ypoka

ParnmonansHabIe yncnia,
MppalurOHaJIbHbIC YUCIIa, KOHEUHbIC U
OECKOHEUHBIE JIECATUYHBIEC IpoOU

MHOKECTBO HeﬁCTBHTeHBHBIX YHUCCII,
JIEHCTBUTEIIbHBIC YHCIIa KaK
OCCKOHCYHBIC JACCATUYIHBIC ,Z[p06I/I

B3anMHO 01HO3HAYHOE COOTBETCTBUE
MEXy MHOXECTBOM JEHCTBUTEIbHBIX
YUCEI U MHOKECTBOM TOUEK
KOOPJIMHATHOU IIPSIMOM

CpaBHEHME IEVCTBUTENBHBIX YHCEIL,
apudMeTUIECKHe IEUCTBHS C
JIEMCTBUTEIbHBIMU YU CIIAMH
[IpubnmxEéHHOE 3HaUEHNE BETUUHHBI,
TOYHOCTb MPUOTUKESHUS

OkpyriieHue yucen

OkpyriaeHue yncen

[Ipukuaka u oLEHKa pe3yIbTaTOB
BBIYMCIICHHUI

[Ipukuika v OLEeHKa pe3yJIbTaTOB

BBIYHUCJIICHUN

JInneiinoe ypaBHeHue. Pemenne

KoanyecTBO 4acos

Bcero

KoHTpoibHbIe
padoThI

IIpakTHYeckue
padoTsbI

JlaTa
U3Y4YeHUS

DJIeKTPOHHbIE
nugposeie
o0pa3oBaTte/ibHbIE

pecypchl

bu6mmorex [JOK



11

12

13

14

15

16

17

18

19

20

21

22

YpaBHEHUH, CBOJAIIMXCS K TUHEUHBIM
JInneiinoe ypaBHeHue. Pemenue
YpPaBHEHUH, CBOJIALIMNXCS K JTUHEUHBIM
KBanpatHoe ypaBHeHue. Pemienne
YpaBHEHUH, CBOASAIIMXCS K
KBaJPaTHBIM

KBanpatHoe ypaBHeHue. Pemienne
YPaBHEHUH, CBOASIIMXCA K
KBaJPaTHBIM

bukBaapaTHbie ypaBHEHUS

bukBaapaTHbie ypaBHEHUS

[Ipumepsl penieHust ypaBHEHUM
TPETbEil U YETBEPTOMN CTETEHEN
pa3I0KEHUEM Ha MHOKUTENHN
[Ipumeps! penieHust ypaBHEHHUI
TPEThEN U YETBEPTOM CTENEHEN
Pa3oKEHUEM Ha MHOKUTEIU

Pemenne npoOGHO-panioHaIbHBIX
ypaBHEHUH

Pemenune npoOHO-paIiOHATBHBIX
ypaBHEHUU

Penrenue TeKCTOBEIX 3a1a4
anredpandeckuM MeTOA0M

Pemrenue TekcTOBBIX 3a0a4
anreOpanvdecKuM METOI0M

Perrenure TekcTOBBIX 3a0a4

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f43¢542

bubmnoreka LJOK
https://m.edsoo.ru/7f43c542

bubmnoreka LJOK
https://m.edsoo.ru/7f43¢3d0
bu6mmoreka [IOK
https://m.edsoo.ru/7143¢3d0

bub6nmnorexa [JOK
https://m.edso00.ru/7f43c9b6

bubmuoreka [{OK
https://m.edso0.ru/7f43c9b6



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
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34

anreOpanvdecKuM METOI0M

KontponsHas pabota o teme
"VpaBHeHUsI ¢ O1HOM TepeMeHHON"

VYpaBHEHHE C IBYMs IEPEMEHHBIMU U
ero rpaduk
VYpaBHeHHE ¢ IByMs IEPEMEHHBIMU U
ero rpaduk
Cucrema ByX JIMHEHHBIX YpaBHEHUI
C ABYMS IIEPEMEHHBIMU U €€ pelIecHue

CucreMa JIByX JUHEUHBIX YpaBHEHUH
C ABYyMs IEPEMEHHBIMU U €€ peIIeHre

Cucrema IByX JIMHEMHBIX YPaBHEHUI
C ABYMS IEPEMEHHBIMU U €€ pelIeHue

Cucrema ByX JINHEHHBIX YpaBHEHUI
C ABYMS IIEPEMEHHBIMU U €€ pelIeHue

Pemienue cucrtem AByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JUHEIHOE, a Ipyroe
— BTOpOH CTEIIEHU

Pemenue cucreM AByX ypaBHEHHI,

OJIHO U3 KOTOPBIX JUHEIHOE, a Ipyroe
— BTOPOM CTEIEHU

Pemenne cucrem 1ByxX ypaBHEHMI,
OJIHO M3 KOTOPBIX JUHEHHOE, a Ipyroe
— BTOPOU CTENEHU

Pemenne cucrem ByX ypaBHEHMI,
OJIHO U3 KOTOPBIX JINHEWHOE, a APyroe

— BTOpPOH CTENIEHU

I'paduueckas uHTEpIIpETALIUSL

bubmnoreka LJOK
https://m.edsoo.ru/7f43d0b4

bu6mmorexa [JOK
https://m.edsoo.ru/7f43d0b4

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d23a

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d55a



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
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CUCTEMBI YpaBHEHUI C IBYyMs
NEePEMEHHBIMU

Pemienne TeKCTOBBIX 33124
anreOpanvdecKuM crocodbom
Pemenue TekcToBBIX 3a1a4
anreOpanyecKuM crocodom
KonrponbHas pabora no teme
"Cucremsbl ypaBHEHUI"

HucnoBsle HEPABEHCTBA U UX
CBOMCTBA

UucnoBble HEPABEHCTBA U UX
CBOMCTBA

JIvHeiiHbIe HEPaBEHCTBA C OJHOM
IIEPEMEHHOM U UX pEIICHNE
JIuneliHble HEPABEHCTBA C OJTHON
MIEPEMEHHOM U UX PELICHHE
JIuneliHbIe HEPABEHCTBA C OJTHON
NIEPEMEHHOM U UX pElIeHNE
CucTemMbl TMHENHBIX HEPABEHCTB C
OJHOM MIEPEMEHHOM U UX PEIICHUE
CucreMbl TUHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEIICHHE
CucreMbl TUHENHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEILICHUE
KBaznpaTHble HEpaBEHCTBA U UX
pelieHne

KBaI[paTHI:Ie HCPaBCHCTBA U UX
penieHue

bu6mmoreka [IOK
https://m.edsoo.ru/7f43ad5a

bub6mmorexa [JOK
https://m.edsoo.ru/7f43af08

bub6mmorexa [JOK
https://m.edsoo.ru/7f43af08

bu6mmoreka [IOK
https://m.edsoo.ru/7143af08

bu6morexa [JOK
https://m.edsoo.ru/7f43b098

bubmuoreka [JOK
https://m.edsoo.ru/7f43b21e



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
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53

54

55

56

57

58

59

60

KBanpaTHbie HepaBeHCTBA U HX
pelieHue

KBaI[paTHBIe HCPaBCHCTBA U UX
penieHue

KBanparHbie HepaBeHCTBA U UX
perieHue

I'paduueckas uHTEpIIpETALIUSL
HEPaBEHCTB U CHCTEM HEPABEHCTB C
JIBYMsI IEPEMEHHBIMU

I'paduueckas unTeprperanus
HEPaBEHCTB U CHCTEM HEPABEHCTB C
JBYMs IEPEMEHHBIMU

KonTtponsHas pabota o teme
"HepaBeHnctsa"

KBaaparnunas pyHkius, e€ rpaduk u
CBOMCTBa

KBanpatnunas ¢pynkuus, e€ rpagux u
CBOMCTBA

KBanparuunas ¢pynkuus, e€ rpaduk u
CBOMCTBa

[TapaGoma, KOOpAUHATHI BEPIIUHBI
napaboIIbl, OCb CHMMETPHH NTapadoIIbl
[Tapa6ona, KOOpAUHATHI BEPILUHBI
napaboJIbl, OCh CHMMETPHUH TapaldoIIbl
[Tapaboia, KOOpAMHATEI BEPITHHBI
napaboIIbl, 0Cb CHMMETPHH NTapadoITbl

[Tapabosna, KOOpAUHATHI BEPLIMHBI
napaboIIbl, OCb CHMMETPHH NTapadoIIbl

bu6mmorexa [JOK
https://m.edsoo.ru/7f43b5a2

bubmnoreka LJOK
https://m.edsoo.ru/7f43b098

bu6mmoreka [IOK
https://m.edso0.ru/7f4396¢6

bu6mmorexa [JOK
https://m.edsoo.ru/7f439842

bu6mmoreka [JOK
https://m.edsoo.ru/7f4399b4

bu6moreka [IOK
https://m.edsoo.ru/7f439eb4

bu6morexa [JOK
https://m.edsoo.ru/7f43a03a

bub6mmorexa [JOK
https://m.edsoo.ru/7f43alac

bu6mmoreka [IOK
https://m.edsoo.ru/7f43a31le



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
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
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66

67

68

69

70

71

72
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74

[TapaGoina, KOOpAUHATHI BEPIIMHbI
napaboJibl, 0Cb CHMMETPHH 1apadoIibl
[Tapabosa, KOOpAMHATHI BEPITUHBI
1apaboJIbl, 0Ch CHMMETPHH IapadoITbl
I'paduku pynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|

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

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

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

I'paduxu ynkumii: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|

I'paduku Qynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
KonTponbHas pabora o Teme
"OyHkuun"

[TonsiTue yncnoBoi
MOCIe0BATEIHbHOCTH

3agaHue MoCiIe0BaTEIbHOCTH
peKyppeHTHOU (HopMyIIoi 1
dbopMyII0ii n-TO WieHa
ApudmeTndeckasi 1 reOMeTpHUSCKas
IPOTPECCUU

ApudmeTndeckasi U reOMeTpHUECKas
POrpeccuu

@opMyIIBI N-TO YJIEHA

bu6mmorexa [JOK
https://m.edsoo.ru/7f43a526

bu6mmoreka [IOK
https://m.edsoo.ru/7f43ab84

bu6mmorexa [JOK
https://m.edsoo.ru/7f43e6¢c6

bub6mmorexa [JOK
https://m.edsoo.ru/7f43ebda

bubmuoreka [{OK
https://m.edsoo.ru/7f43ed7e

bu6moreka [IOK
https://m.edsoo.ru/7f43f3b4

bu6mmorexa [JOK



https://m.edsoo.ru/7f43a526
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
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76

77

78

79

80

81

apuMeTUIECKON U TEOMETPUUECKON
IIPOrpeccuii, CyMMBbI MIEPBBIX N
YJICHOB

DopMyIIbI N-TO YJIEHA
apu(pMeTHUYECKO U FreOMETPUUECKON
IIPOrpeCcCUil, CyMMBI IEPBBIX N
YICHOB

DopMyIIbl N-TO YJICHA
apu(pMeTHUYECKO U FreOMETPUUECKON
IIPOTPECCUM, CYMMBI IIEPBBIX N
YICHOB

@opMyIIbl N-TO YJIEHA
apu(METHIECKON U TEOMETPUIECKOI
IIPOTPECCUI, CYMMBI IIEPBBIX N
YJICHOB

DopMyIIbl N-TO YJICHA
apu(METHIECKON U TE€OMETPUIECKOI
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

N300pakeHne 4ieHoB
apu(METHIECKON U TEOMETPUIECKOI
IIPOrpECCUI TOUKAMH Ha
KOOPAWHATHOMW IJTIOCKOCTH

N300pakeHne 4ieHoB
apuMeTHIECKON U TeOMETPHUECKON
MPOTPECCUil TOUKaMH Ha
KOOPAWHATHOM INTOCKOCTH

JInHEeNHBIN 1 3KCIIOHEHIINAIbLHBIN
poct

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

bu6mmorexa [JOK
https://m.edsoo.ru/7f43ef2c¢

bu6mmorexa [JOK
https://m.edsoo.ru/7f4310c6

bubmuoreka [JOK
https://m.edsoo.ru/7f43{72e¢

bu6mmoreka [JOK
https://m.edsoo.ru/7143{8a0



https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
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83

84

85

86

87

88

89

90

CroXHEIe IIPOLCHTHLI

CroXHEIE IIPOLCHTHI

KonTponbHas pabora o teme
"UucnoBble NOCIEN0BATEILHOCTH"

[ToBTOpenue, o6obIIeHNE U
cHcTeMaTH3aIus 3HaHuH. 3aInch,
CpaBHEHHUE, ACHCTBUSA C
IENCTBUTEIBHBIMH YHCIAMH,
YHCIIOBas MpsMast

[ToBTOpEHME, 0000IICHUE U

CHUCTCMaTHu3alusa 3HAHU. HpOHeHTBI,

OTHOIICHUS, IPOIIOPIHUH

[ToBTOpeHue, 0600IIEHNE 1
cucTeMaTH3aIysI 3HaHWH.
OxkpyriieHne, MpuoIMmKeHNne, OIleHKa

[ToBTOpeHnue, 0600IIEeHNE U
cucTemMaTu3anysa 3HaHui. Pemenue
TEKCTOBBIX 3a71a4 apuU(PMETHICCKUM
CIIocoooM

[ToBTOpeHnue, 0600IIEeHNE U
cucTemMaTu3anys 3HaHui. Pemenne
TEKCTOBBIX 3a71a4 apu(PMETHISCKUM
CIIocoooM

[ToBTOpeHnue, 0600ImIEeHNE U
cucTemaTu3anus 3HaHui. Pemenue
TEKCTOBBIX 3a]1a4 apu(PMETHISCKUM
crocooom

bu6mmoreka [IOK
https://m.edsoo.ru/7143fe0e

bu6mmoreka [IOK
https://m.edsoo.ru/7f4401a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f440418

bub6nmnorexa [JOK
https://m.edsoo.ru/7f443b12

bu6mmorexa [JOK
https://m.edsoo.ru/7f443cd4

bubmuoreka [{OK
https://m.edsoo.ru/7f443fea



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
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93

94

95

96

97

98

[ToBTOpEeHmE, 0000IICHNE U
cHUCTeEMaTH3alMs 3HAHHH.
[IpeoOpaszoBanue anredpandecKkux
BBIPAXEHHH, TOMYCTUMbIE 3HAUCHHUSI

[ToBTOpenue, o6obIIeHNE U
cUCTeMaTH3aIHs 3HAHUH.
[IpeoOpazoBanue anredpanyecKux
BBIPAXEHHH, TOMYCTUMbIE 3HAUCHHUSI

[ToBTOpenue, o6obIIeHNE U
CcHUCTeMaTH3alrs 3HaHH.
[IpeoOpazoBanue anredpanyecKux
BBIPAXEHH, JOMYCTUMbIE 3HAYCHHUSI

[ToBTOpeHnue, 0600IIEeHNE U
cHUCTeMaTh3alus 3HaHH.
[IpeobpazoBanue anredpandecKux
BBIPAXEHHM, JOMYCTUMbIE 3HAUCHHUSI

[ToBTOpenue, 0600IIEeHNE U
cucremaTu3anus 3HaHuil. OyHKIHUH:
MIOCTPOEHNE, CBOMCTBA N3YYEHHBIX
byHKIMA

[ToBTOpenue, 0600MIeHNE U
cucremaTr3anus 3HaHuil. OyHKIUM:
MIOCTPOEHNE, CBOMCTBA N3YUYEHHBIX
byHKIMA

[ToBTOpeHnue, 0600ImIEeHNE U
cucremaTrsanus 3HaHuil. OyHKIUM:
IIOCTPOEHNE, CBOMCTBA N3YUYEHHBIX
byHKIMA

[ToBTOpeHnue, 0600ImIEeHNE U

bubmnoreka LJOK
https://m.edsoo.ru/7f4441ca

bubmnoreka LJOK
https://m.edsoo.ru/7f444364

bu6mmorexa [JOK
https://m.edsoo.ru/7f444612

bub6mmorexa [JOK
https://m.edsoo.ru/7f444a94

bub6mmorexa [JOK
https://m.edsoo.ru/7f444c56

bub6mmorexa [JOK
https://m.edsoo.ru/7f444144

bub6mmorexa [JOK
https://m.edsoo.ru/7f44516a

bub6mmorexa [JOK


https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
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102

cucremaTusanus 3HaHuil. OyHKIuu:
MOCTPOCHUE, CBOMCTBA N3YYCHHBIX
byHKIUI

[ToBTOpenue, o6obIIeHNE U
CcHUCTeMaTH3alrs 3HaHH.
['padpuaeckoe pernieHue ypaBHEHHH U
UX CUCTEM

[ToBTOpeHnue, 0600IIEeHNE U
CcHUCTeMaTH3alrs 3HaHH.
I'paduyeckoe pemenne ypaBHEHUN U
UX CUCTEM

Nrorosas koHTpoJsibHas paboTa

O000111eHNE U CUCTEMATU3ALMS
3HAHUHU

OBUIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME

102

https://m.edsoo.ru/7f4452¢e6

bu6mmorexa [JOK
https://m.edsoo.ru/7f445516



https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJBLHOM TPOT'PAMMBI

7 KJIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

1.1

1.2

1.3

1.4
1.5

1.6

1.7

1.8

2.1

HpOBepﬂeMI)Ie NMpeaAMETHBIC PE3YyJIbTAaTbl 0CBOCHUA OCHOBHOM
06pa303aTe.111)H0171 nmporpamMmbl OCHOBHOI'O 0o01ero Oﬁpa?aOBaHl/lﬂ

Yucia U BEIUMCIIEHUS

BLIHOJ'IHHTB, coucrasn YCTHBIC n INHUCBbMCHHBIC HpI/IéMH,

apI/I(l)MCTI/I‘-ICCKI/Ie I[GflCTBPISI C paquOHaJIbHBIMHU YHCJIaMHU

HaXOI[I/ITI) 3HaA4YCHUA YHCJIOBBIX Bmpameﬁnﬁ, MMPUMCHATH
pa3H006pa3HHe CIIOCOOBI U l'[pI/IéMLI BBIYUCIICHUS 3HAYCHUN I[pO6HI:>IX

BBIPAXXEHUH, cojiepKalliuX OObIKHOBEHHBIE U JIECATUYHbBIE ApOoOU

[lepexomuts OT omHOM (QOpPMBI 3amUCH  YUCET K  JPYyrou
(mpeoOpa3oBbIBaTh  AECATUYHYIO  JApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECATHYHYI, B YacCTHOCTH, B OECKOHEUHYIO
JECATUYHYIO ApOOb)

CpaBHMBAaTh U YNIOPSAA0YMBATH PALIMOHAIBHBIE YNCTIA

OxkpyriaTh yncna

BbBINONHATE NPUKUIKY U OLEHKY pe3yJibTaTa BBIYUCIICHHUH, OLIEHKY
3HAYEHUM 4YHUCIIOBBIX BBIPDAKCHWN. DBBIIONHAT  JIEHCTBHUS €O
CTENEHSIMU C HaTypAJIbHBIMU NTOKA3aTeIIsIMU

[IpuMeHATh TNpU3HAKKM JEIMMOCTH, pPa30KEHHE HAa MHOXKUTEIN
HaTypaJIbHBIX YHCEI

Pemarp  NpakTHKO-OpUEHTHPOBaHHBIE  3aJadyM, CBS3aHHBIE C
OTHOILLIEHHEM BEJINYUH, IIPONOPIUOHAIBHOCTBIO BEJINYUH,
IIPOLEHTaMH, HWHTEPIPETUPOBATh pE3YJNbTAaThl pPEIICHUs 3aJad C
Y4ETOM OTpaHUYEHUH, CBS3aHHBIX CO CBOMCTBAMHU PACCMaTPHUBAEMBIX
00BEKTOB

AnreOpanyeckre BbIpaKeHHUs

Hcnons3oBaTe anre 6paI/1quI<y}0 TCPMUHOJIOTUIO KW  CHMBOJIUKY,

IIPUMEHATH €€ B IIPOLIECCE OCBOEHUs y4eOHOro Marepuaia



2.2

23

24

2.5

2.6

2.7

3.1

32

3.3

3.4

3.5

3.6

4.1

Haxomuth 3HaueHUs OYKBEHHBIX BBIPAKEHUN TMPH  3aJaHHBIX

SHAYCHUAX IMCPEMCHHBIX

BreimonaaTs Hp606pa3OBaHI/I$I OCJIOTO  BBIPpAXCHUA B MHOTI'OYJICH

MMPUBCACHUCM HOI{O6HI>IX cJ1ara€MbIX, paCKpbITUEM CKOOOK

BbINONHATE YMHOXKEHHE OJHOWIEHA HA MHOTOYJIEH M MHOTOWJIEHA Ha
MHOT'OWIEH, NPUMEHATh (OpMyJbl KBaJpara CyMMbl M KBajpara

pa3HOCTH

OCYH.[GCTBJISITB PA3JI0KCHUC MHOT'OYJICHOB HA MHOKHUTCJIX C ITIOMOIIIBIO
BBIHECEHHSA 3a CKOOKH 061]161"0 MHOXHUTEIIA, I'PYIIIMPOBKU ClIaracMaIX,

npuMeHeHHs (OPMYJT COKPALIEHHOTO YMHOKECHUS

[TpumeHnsaTh MpeoOpazoBaHKsI MHOTOUWICHOB JJISl PELICHUS Pa3InYHBIX

3aaa4 U3 MaTEMaTUKH, CMEXHBIX IIPEAMETOB, U3 peaﬂbHOﬁ IMPaKTUKH

Hcnons30BaTh CBOMCTBA CTENCHEH C HaTypaJIbHBIMHU I10Ka3aTCIAMU

JUTSI IpeoOpa3oBaHusl BRIPAKCHUN
YpaBHEHUsI U HEpaBEHCTBA

Pemate JIMHEWHbIE ypaBHEHUS C OJHOM IIEPEMEHHOMW, IIPUMEHSS
IIpaBUJjIa Mepexoa OT UCXOJHOIO YPAaBHEHHsI K PABHOCWIBHOMY €MY.

HpOBep}ITB, SABJIICTCS JIM YUCJIIO KOPHEM YPpaBHCHUS

[TpumensaTs rpaduueckue METOAbl MNPU  PELICHUHM JIMHEHHBIX

YPaBHEHUU U UX CUCTEM

[TonOGupath mpuUMepsl Tap YUCEN, SABISIONINXCS PEIICHHEM JTHHEHHOTO

YpPaBHCHUSA C ABYM: IICPECMCHHBIMHA

CTpouTh B KOOPAMHATHOM IMIIOCKOCTH I'pauK JMHEHHOIO ypaBHEHHUS C
IBYMS TIEPEMEHHBIMHU; TIOJIb3YSCh TPadUKOM, MPHUBOJUTH MPUMEPHI
pEILIeHNs] ypaBHEHUS

Pemate cuctemsl 1ByX JUHEHHBIX YPAaBHEHHM C JBYMS IEPEMEHHBIMU,
B TOM YHCJIE TpaprUECKu

CocTaBiATh U pelmaTh JMHEWHOE YPaBHEHUE WINM CUCTEMY JIMHEHHBIX
YPaBHEHUH 10 YCJIOBHIO 3a7a4M, HHTEPIIPETUPOBATh B COOTBETCTBHU C
KOHTEKCTOM 3aJa4y IT0OJy4YEHHBIN pe3yJIbTaT

Koopaunats! u rpaduku. @yHkuun

N300pakaTh Ha KOOPAMHATHOW NPSAMOM TOUYKH, COOTBETCTBYIOIINE
3aIaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH, HHTEPBAJbI, 3alUCBHIBATh

YHUCJIOBBIC IIPOMECKYTKH Ha anre6pa1/1quKOM SA3BIKC



4.2

4.3

4.4

4.5

4.6

8 KVIACC

Kon
NpoBepsieMoro
pesyJjabTara

1

1.1

1.2

1.3

2.1

2.2

OtMeuaTp B KOOPJMHATHOM IUIOCKOCTH TOYKH O 3a/IaHHBIM
KOOp/AWHATaM

Ctpoutb rpaduku TuHeHHbIX GyHKUUNA. CTpouTh rpaguk QyHKIUHN y
=[x

OnwuchBaTh C MOMOIIBIO (PYHKIWH W3BECTHBIC 3aBUCHMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, pAcCTOSHHUE, LEHY, KOJIUYECTBO,

CTOUMOCTb, ITPOU3BOUTEIILHOCTD, BpeMsi, 00bEM padbOThI
HaxonuTs 3HaueHne QyHKIMH MO 3HAYCHHUIO €€ apryMeHTa

[TonumaTts rpaduyeckuid CHoco0 TPEACTaBICHUS H  aHAIN3a
uHpoOpManMy, W3BIEKATh W HMHTEPHPETHPOBATh HH(pOpMaNUIO u3

rpaMKOB peabHBIX MPOLECCOB M 3aBHCUMOCTEH

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHMs

Yucna v BEIUMCIICHUS

Hcnons3oBaTh  HadaJbHBIE  MNPEICTABICHUS O  MHOYKECTBE
JICUCTBUTEIIBHBIX YUCEN JJI1 CPABHEHUs, OKPYIVICHHS U BBIUYMCIICHUH,
n300paxarb JEHCTBUTENbHBIE 4YKCIAa TOYKAMU Ha KOOPAMHATHOMN
IpsIMOI

[TpuMeHsATH TMOHATHE  APUPMETUUYECKOTO  KBaJAPaTHOTO  KOPHA,
HaXOJWTh KBAaJpaTHbIE KOPHHU, HCIOJIb3Ysd IpPH HEOOXOAUMOCTH
KaJIbKYJISTOP, BBITOJIHATH MPeoOpa3oBaHus BhIPAXKEHUH, CoJepKaIuX

KBaJpaTHBIE KOPHH, UCTOJIb3Ysl CBOMCTBA KOPHEN

Hcnonp3oBarh 3amucu OONBIIMX M MalbIX YHCEI C MOMOUIBIO
JECSITUYHBIX ApoOeii u creneHeit yncna 10

Anrebpanyeckue BbIPaKEHUs

IIpyMeHATh NOHATHE CTENEHH C LENbIM ITOKA3aTeleM, BBIIOJIHATh
peoOpa3oBaHus BBIPAXKEHUM, COAEPKALIUX CTEHNEHH C LEJbIM
IOKa3aTeseM

BbINONMHATE  TOXIECTBEHHbIE  MPEOOpa3OBaHUs  pPAllMOHAIBHBIX

BBIpa)KCHI/Iﬁ Ha OCHOBC IIpaBUJI JeHCTBHMH HaJ MHOTOWIECHAMH U



23

24

3.1

3.2

33

3.4

4.1

4.2

kix

anredpandecKuMu IpoosMu
PacknanpiBate KBagpaTHbIA TPEXUIIEH HA MHOKHUTEIN

[TpumeHsTh NpeoOpa3oBaHUs BBIPAXKEHUM ISl PEIICHUs Pa3IMYHBIX

3aa4 U3 MaTEMAaTUKH, CMCKHBIX IMPEAMCTOB, U3 peaﬂbHOﬁ MMPAKTUKHN
ypaBHeHI/I}I 1 HCPABCHCTBA

PemraTe HHHeﬁHBIe, KBaApaTHbIC YpaBHCHHA W pPalUOHAJIbHBIC
YpaBHCHU:, CBOAAIIHNECA K HUM, CUCTCMbI IBYX ypaBHCHI/If/'I C IABYMs

MNEPEMEHHBIMU

[IpoBoauTh mpOCTEHIINE WCCIECIOBAHUSA YpPAaBHEHUI U CHUCTEM
ypaBHEHHM, B TOM 4YHCIE C TPUMEHEHHEM TpapUuecKux
npeJcTaBieHuii (yCTaHaBIUBaTh, UMEET JIM ypaBHEHUE WM CHUCTEMa

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

[lepexoaute OT cioBecHOW  (OPMYTUPOBKM  3ajaud K €€
anreOpandeckod MOJENHM C IOMOILBIO COCTABJICHHS YPaBHEHHS WU
CUCTEMBl ypaBHEHUH, WHTEPIPETUPOBAaTh B COOTBETCTBHUHM C

KOHTEKCTOM 33]1a4¥ MTOJTYUYECHHBIN pe3yJIbTaT

[IpuMeHATHh CBOWCTBA YMCIIOBBIX HEPABEHCTB JIJIsi CPABHEHUS, OLICHKH,
peuiaTh JIMHEWHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOU U UX CUCTEMBI,
JIaBaTh  rpaUYECKyl0  WJUIFOCTPAIMI0  MHOXKECTBA  pEIICHUU
HEpaBEHCTBA, CUCTEMbl HEPABEHCTB

OyHKIMU

[lonnmath ¥ UCHONB30BaTh (YHKIMOHANBHBIE TMOHATHS M SI3BIK
(TepMHHBI, CHMBOJIMYECKHE OOO3HAYEHUs), OMPENETATh 3HAUCHHUE
GYHKIIMM 1O 3HAYEHUIO apTyMEHTa, ONpPEAeNsATh CBONCTBA (YyHKIUU
1o €€ rpaduky

Ctpoutb rpaduKu 3JeMEHTapHBIX (QYHKIUH BH/IA:
y=k/x

, Y =x% y = X% y = [X|, onicbIBaTh CBOICTBa YMUCIOBON (PYHKIUU 1O €€

rpaduky
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1.1

1.2

1.3

1.4

2.1

2.2

23

24

2.5

2.6

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS] OCHOBHOI
00pa30oBaTeJIbLHOM NMPOrPaMMbI OCHOBHOT'0 00111er0 00pa3oBaHus

Yucia U BEIYMCIIEHUS

CpaBHI/IBaTB U yHnopssaoumBaTb pPAlUMOHAJIBHBIC W HUPpPALHUOHAJIBHBIC

qucia

BreimonaaTs apI/I(I)MeTI/I"IeCKI/Ie ,[[CI\/'ICTBI/IH C palMOHaJIbHBIMU YUCJIaMHU,
coucTasd yCTHBIC W NHCbMCHHBLIC HpI/IéMBI, BBIINIOJIHATH BBIYUCICHUA C

HppaiuOHAJIbHBIMU YK CJIaMU

HaxoauTh 3Ha4YeHHs CTENEHEH C IEIbIMU IOKa3aTelIIMH U KOpHeI\/'I,

BBIYUCIIATH 3HAYCHHU A YHCJIOBBIX BBIpa)I(CHI/IfI

OprrJ’I}ITB JIECTBUTEIIbHEIC Yucia, BBIIIOJHATD NPUKUIKY PE3yJibTaTa

BBIYMCIICHUM, OLIEHKY YUCIIOBBIX BBIPAKECHUN
YpaBHEHHUs U HEPABEHCTBA

Pemate nMHENHBIE W KBaJpaTHbIE  ypPaBHEHHUs, YypaBHEHMUS,

CBOAAIIHUECS K HUM, HpOCT@fIIHPIG I[pO6HO-paI_II/IOHaJ'IBHBIe YPaBHCHUA

Pemate cuctemMpl 1ByX JMHEHHBIX YPABHEHUM C JBYMs IIEPEMEHHBIMHU
U CUCTEMBI JIBYX YPaBHEHHM, B KOTOPBIX OJTHO YPAaBHEHUE HE SIBISAETCS

JIMHEUHBIM

Pemate TekcTOBBIE 3a/maun alreOpanuecKuM CIIOCOOOM C TTOMOIIBIO
COCTABJICHUSI YPaBHEHHSI WM CUCTEMbI JBYX YpaBHEHHH C JBYyMS

MNEPpCMECHHBIMU

[IpoBoauTh TpOCTEUIINE HCCIEIOBAHUSA YpPAaBHEHHH U CHUCTEM
YpaBHEHH, B TOM 4YHCIE C TMPUMEHEHHEM TpadUIecKux
MpeACTaBICHUN (HanpUMep, YCTaHABIMBATh, UMEET JIM ypaBHEHUE WU
CUCTEMa YPaBHEHUH pElleHUs], €CIIU UMEET, TO CKOJIBKO)

Pemarsn JIMHEHHEBIE HCpaBCHCTBA, KBaApPaTHLIC HCpaBCHCTBA,
n300pakaTh pelieHrne HEPaBEHCTB HA YMCIOBOM MPSIMOM, 3aMUCHIBATh

peUICHUEC C MIOMOIIbIO CUMBOJIOB

Pemarr cucTemMbl JIMHEHHBIX HCPABCHCTB, CHCTCMbI HCPABCHCTB,

BKJIFOUAIOIIME KBAJPAaTHOE HEPABEHCTBO, HM300paXkaTh pEUICHUE



2.7

3.1

3.2

33

3.4

4.1

4.2

4.3

4.4

CHUCTEMBI HEPAaBEHCTB Ha YUCIIOBOHM INPSMOM, 3alMCHIBATh PELICHHUE C
IIOMOUIBIO CUMBOJIOB

Hcnonb30BaTh HEPABEHCTBA MIPU PEIICHUN PA3IUYHBIX 3a7a4
OyHKIMU

Pacno3naBath  (yHKIMM ~ u3yueHHbIX ~ BuAoB.  [loka3wiBaTh
CXEMaTHYECKH PACIIONI0KEHUE Ha KOOPAMHATHOM TIIOCKOCTH rpa)uKoB
bynkumii Buga: y=kx, y=kx+b, y=~k/x, y=ax’+bx-+c, B 3aBUCUMOCTH OT
3HaYeHUH K03 PUIIMEHTOB, OMUCHIBATH CBONCTBA (PYHKIIHI
IToxa3piBaTh CXEMAaTUYECKH PpACIOJIOKEHHE Ha  KOOpPJAMHATHOMN
TUIOCKOCTH TpapuKoB (QyHKIWH Buma y = YX, y = |X| U OmHCHIBAThH

cBoOlcCTBa (DyHKITHI

Crpouts u wu300pakaTb cXeMaTH4YEeCKH TpaduKu KBaIpaTUYHBIX
(GyHKUMH, ONUCBHIBaTH CBOWCTBA KBaJpPaTHUHBIX (QYHKUMH MO HX
rpadukam

Pacnio3naBaTe KBaJpaTHuHyl0 QYHKIUIO MO Qopmyiie, MNPUBOIUTH
IpUMEpPbl KBAJApPaTUUYHBIX (DYHKUIUI M3 peasbHOM KU3HH, (U3MKH,
reOMeTpHUH

Apudmerndeckas ¥ reoMeTpudecKas Iporpeccuu

Pacnio3znaBaTh apu(MeTH4YeCKyr0 U FeOMETPUUYECKYIO TIPOIPECCUH TIPU
Pa3HBIX crioco0ax 3agaHus

BBIMONHATE BBIYUCIEHUS] C HCIOJB30BaHUEM (OPMYN A-TO UJIeHA
apu(meTnyecKkoil U reoMeTpUyYecKoil Mmporpeccuil, CyMMbI MEPBBIX N
YJICHOB

N300paxaTh 4ieHbl MOCIEI0BAaTEIbHOCTH TOYKaMH Ha KOOPAMHATHOMN
IUIOCKOCTH

Pemarp 3amaun, cBsI3aHHBIE C YHMCIOBBIMU I1OCIIEOBATENBHOCTSIMHU, B
TOM 4HCI€ 3aJadyd W3 pPeaJbHOM JKM3HM (C HCIOJB30BaHUEM

KaJbKYJISITOPa, HU(POBBIX TEXHOIOTHIN)
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2.5

2.6

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUA

Yucna ¥ BEIYUCICHUS

Jpobu OOBIKHOBEHHBIE W JIECATUYHBIC, TIEPEXO0] OT OJHON (HOPMBI 3amucu
npobeir k apyrou. [loHsiTHe panMOHAIBPHOTO YMCIA, 3alKCh, CPaBHEHHE,

yYHopsasA04UUBaHUC paAllTMOHAJIBHBIX YHUCECJI

ApI/I(i)MCTI/ILICCKI/Ie ,HeﬁCTBHH C pallMOHAJIbHbBIMH YHUCJIAMH. Pemenne 3aJa4d u3

peasIbHOM NMPAKTUKU HA YacTH, HA IpOOH

CrerneHb C HaTypalbHBIM IIOKa3aTeJeM: OIpelesieHHe, NpeoOpa3oBaHUe

BBIpa)KeHI/Iﬁ Ha OCHOBE OIIPCACICHUA, 3allUCh OOMIBIINX YHCET

[IpornieHTHI, 3aMKMCh MPOIEHTOB B BHJE APOOW W APOOM B BHUJIE MPOIICHTOB.

Tpu OCHOBHBIE 3a/1a4y HA MIPOLIEHTHI, PELLICHUE 3a7a4 U3 PEAIbHOU MTPaKTUKU

HpI/IMeHeHI/Ie IIPU3HAKOB ACIINMOCTHU, Pa3JI0KCHUC Ha  MHOXHUTCIIN

HaTypaJIbHBIX YNCET

PeanpHble  3aBUCMMOCTH, B TOM 4YHuClIe TpsiMasi W oOparHas

MMPOMNMOPLHUOHATIBHOCTHU
Anr CGp&H‘-ICCKI/IC BBIPpAKCHUSA

HepeMeHHHe, YUCJIIOBOC 3HAYCHHEC BBIPAKCHUSA C nepeMeHHoﬁ. I[OHYCTI/IMBIG

SHAYCHHUA MIEPEMCHHBIX

[IpencraBneHre 3aBUCHUMOCTH MEXIy BEIMYMHAMH B BHIEC (OPMYIIHL.

Brruncnenus no popmynam

[IpeoOpazoBanrie  OYKBEHHBIX  BBIP@KEHUW, TOXKJICCTBEHHO  pPaBHBIC

BBIPpAXXCHUA
CBOMCTBa CTEIICHU C HaTypaJIbHbIM ITOKa3aTCJIEM

OIIHO‘-IJ'ICHLI 1 MHOTO4WICHBI. CTEIIeHb MHOTOYJICHA. CHO)KCHI/IC, BBIYHMTAHUC,

YMHOKCHHE MHOT'OYJICHOB

DopMyIIbl COKPAIIEHHOIO YMHOKEHHUS: KBaJApaT CYMMBI U KBaJpaT pa3HOCTH.

d)opMyna Pa3sHOCTHU KBAApPAaTOB. PaznoxeHne MHOTOYWICHOB HA MHOKHTEIIH

VYpaBHeHus
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1

1.1

1.2

1.3

YpaBHeHHe, KOpeHb YpaBHEHHs, IpaBujia NpeoOpa3oBaHUS ypaBHEHUS,

PaBHOCUIIBHOCTb YPaBHEHUH

JIuHeiiHOe ypaBHEHME € OJHOW NEPEMEHHOW, YMCIO KOPHEH JIMHEHHOIO

YPaBHEHUs, PEIICHNE JINHEWHBIX YPaBHEHUU

CocraBieHre ypaBHEHUI IO yCJIOBHUIO 3a/aud. PelieHue TEKCTOBBIX 3a/1ay C

IIOMOUIbIO YpaBHEHUN
JluHeliHOE ypaBHEHUE C IBYMs EPEMEHHBIMH U €ro rpaduk

CucrteMa JByX JMHEWHBIX ypaBHEHWH C JABYyMs IEepeMEHHbIMU. PerieHue
CUCTEM YpaBHEHHI ciocoO0OM TMOJCTaHOBKH. [IpuMepsl pelieHns TEeKCTOBBIX

3aJa4 ¢ IOMOLIbIO CUCTEM yPaBHEHUN

Koopaunate! u rpadpuku. @yHKIIUN

KoopanHara To4ky Ha npsMoit

YuciioBble IPOMEXKYTKU. PaccTosiHue Mexay AByMs TOUYKAMH KOOPAMHATHOU
IPsIMOM

[TpsamoyronbHas cuctema kKoopauHat, ocu Ox u Oy. Abcuucca U opAvHATA
TOYKH Ha KOOPJMHATHOM TJIOCKOCTH

[Tpumepsl TpadukoB, 3amaHHBIX (GopMmyrnaMu. UTeHHne rpaduKoB peasbHBIX

3aBUCUMOCTEMN

[Tonstue pynkuuu. ['paduk Gynkuu. CBoricTBa PyHKITUH

Jluneiinas pynkmus, e€ rpaduk. 'paduk pyHKINN ¥ = [X]|

I'paduueckoe pemeHue JUHEWHBIX YpPAaBHEHHMH H CHCTEM JIMHEHWHBIX

ypaBHEHUNU

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

Yucna 1 BEIUUCIIEHUS

KBanpatnuslii kopenb u3 uucna. lloHdarne 00 wHppanMOHAIBHOM YHCIIE.
JlecaTudHble TPUOJIMKEHUS UPPALMOHATIBHBIX YHCEI

CpoiicTBa apu@MeTHUECKUX KBaIpAaTHbIX KOpPHEM M HMX NpPUMEHEHHE K
peoOpa30oBaHUIO YHUCIOBBIX BBIPAKEHUH M BBIYMCICHUAM. JleHCTBUTENbHbIE

qHucia

CreneHs ¢ 1eNbIM MoKaszaTeseM U €€ cBoiicTBa. CTaHIapTHAs 3alKCh YUCia
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AnreOpanyecKue BRIPaXESHUS

KBaapatHbiii TpEXUICH, pa3lioKEHNE KBAIPATHOTO TPEXUWICHA HA MHOXHTEIN
Anrebpanueckas 1poob. OCHOBHOE CBOWCTBO anredpamdeckoi Apoou
Crnosxenue, BBIYUTAHUE, YMHOKCHHE, JICTICHUE allTeOpandecKux Ipooei
ParronanbHbIe BBIpaXKEHUS U MX IIPeoOpa3oBaHue

YpaBHEHHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢opmyiaa KOpHEH KBaJpaTHOTO YpaBHEHHUS.

Teopema Buera
Pemenue ypaBHeHUH, CBOIAIINUXCS K TUHEUHBIM M KBaJIPATHBIM
[Ipocreitmme npoOHO-palMOHATBHBIC YPAaBHEHUS

I'paduueckas uHTEpIpEeTaLUsl yPaBHEHUN C ABYMS NMEPEMEHHBIMH M CHUCTEM
JIMHEWHBIX YpaBHEHUH C JABYMs NEepeMeHHbIMU. [IpumMephl perieHus cucrem

HEJIMHEWHBIX YPAaBHEHUH C IByMS IEPEMEHHBIMU

Pemennie TeKCTOBBIX 337124 aIreOpandecKum criocooom

UucnoBble HEPaBEHCTBA U UX CBOMCTBA

HepaseHcTBO ¢ 01HOM ITEpEMEHHON

PaBHOCMIIBHOCTH HEPABEHCTB

JInneliHbIe HEPABEHCTBA C OJJHOM IIEPEMEHHOU

CucteMbl TMHEHHBIX HEPABEHCTB C OJHOW IEPEMEHHON

OyHKIUU

Ilonatue ¢yHkuun. OOnacTe onpefeneHuss M MHOXECTBO 3HAuYCHHM
¢ynkuuu. CrocoOsl 3a7aHus GyHKIUN

I'padux ¢pynkumu. Urenue cBoicTB GyHKIMHU N0 €€ rpaduky
[Tpumeps! rpadukoB GyHKIMH, OTPAXKAIOUINX PeaTbHbIE TPOLECCHI

OyHKIMK, OIUCHIBAIOIIME TPSIMYIH0O U OOpaTHYIO MpPOMOPLHOHAIBHBIE

3aBUCHUMOCTH, UX IpapuKu
@OyHKIMH y =x7, y = x7
Oyukmuu y = [x, y = |x|

I'paduueckoe pelieHre ypaBHEHUI U CUCTEM ypaBHEHUN



Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1 Yucina U BEIYMCIIEHUS
. ParionanbHble 4YMcna, HppalUOHANBHBIE YHCIA, KOHEYHbIE M OECKOHEYHBIe
JIECATUYHBIE TpoOU

MHOXeCTBO I[el\/JICTBI/ITCJ'II)HBIX YHUCCII, HGﬁCTBHTCHBHBIG qpcia Kak 0€CKOHEUHBIC

JACCATHYHBIC ,Z[p06I/I. B3auMHO 01HO3HAYHOE COOTBETCTBHUE MCKAY MHOXKCECTBOM

b2 JIEHCTBUTENbHBIX YHCENl U KOOPAUHATHOH npsMoil. CpaBHEHHE J1eHCTBUTEIBHBIX
qucel
1.3 Apudmernueckre 1eHCTBUS C AEHCTBUTEIbHBIMHI YUCIAMU
W3mepenus, npubamKeHus, oleHKU. Pa3mepbl 00bEKTOB OKpY’KaIOLIEro MUpa,
14 JUIMTEIBHOCTh IPOLIECCOB B OKpyXkatouiem wmupe. [lpubnmxénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmmkenus. Okpyrienue yucen. [Ipukuaka u ouneHka
pe3yJIbTaTOB BBIYMCIIEHUN
2 VYpaBHEHMS U HEPABEHCTBA
2.1 YpaBHEHHUs C OQHOU IIEPEMEHHOU
2.2 JIunelinoe ypaBHenue. Pelienre ypaBHeHUN, CBOAAIIMXCS K JIMHEHHBIM
23 KBanpaTtHoe ypaBHeHue. Pemienue ypaBHEHU, CBOASIINXCS K KBaAPATHBIM
4 bukBagpatHoe ypaBHeHue. Ilpumepsl pemieHuss YpaBHEHHUM TpeThed U
' YeTBEPTOU CTENEHEN PA3JIOKEHUEM HA MHOKHUTEIHN
2.5 Pemenue npoOHO-paliiOHATIBHBIX YPaBHEHHHA
2.6 Cucrembl ypaBHEHUI
2.7 VYpaBHeHHE C IByMsI IEPEMEHHBIMU U €ro rpaduk
2.8 Pemenue cuctem ByX JTMHEHMHBIX YPABHEHUN C ABYMs IEPEMEHHBIMU
20 Pemenne cucrem AByX ypaBHEHMil, OHO M3 KOTOPBIX JIMHEHHOE, a APYroe —
' BTOPOU CTEIEHH
2.10 I'paduueckas HHTEPIIPETAIIUS CUCTEMBI YPaBHEHUH C IBYMS IEpEMEHHBIMH
2.11 Pemenre TeKCTOBBIX 33129 aNreOpandecKuM crocodom
2.12 UYucnoBble HEPAaBEHCTBA U X CBOMCTBA
2.13 PeleHne TMHENHBIX HEPABEHCTB C OJHOW IIEPEMEHHON
2.14 Pemenne cucrteM JTUHEHHBIX HEPABEHCTB C OJHOW IIEPEMEHHON
2.15 KBanpaTHbie HepaBeHCTBa
516 I'paguueckas mHTEepHpeTalnds HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMs

NEPECMECHHBIMU
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3.2
33
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4.1

4.2

4.3

4.4

4.5

OyHKIU

KBanpatnunas ¢ynknust, e€ rpadpuk um cBoiictBa. [lapabona, KOOpIUHATHI
BEPLIUHBI 1apaldoJibl, 0Cb CUMMETPUH MapaloJIbl

I'paduku pynkuuit y=kx, y=kx+b u ux cBoiicTBa

I'paduxu Gynkuuit y=k/x, y = x° 1 uX cBOHCTBa

I'padpuku GyHkImii , 1 UX CBOMCTBA

YucnoBele nocae10BaTeNbHOCTH

OnpeﬂeneHHe KU CIOCOOBI 3aJaHusl 4YUCJIOBBIX HOCHCHOB&TCHBHOCTCﬁ. 3a,I[aHI/Ie

MOCJIEeI0BATEIbHOCTH PEKYPPEHTHOM hopMyIioii u popmyIioil n-ro dieHa

Apudmernueckas mnporpeccus. Dopmynbsl n-ro  wieHa apu(pMeTHUECcKOil

IIPOTPECCUU, CYMMBI IIEPBBIX 71 YJICHOB

I'eomerpuueckass mporpeccus. @PopMylibl n-TO  WI€HA T[EOMETPUYECKOMN

nporpecCruu, CyMMbI IIEPBLIX 1 YICHOB

N3o0pakeHne dWICHOB apu(PMETHYECKOM M TEOMETPUYECKON MpOorpeccuit

TOYKaMH Ha KOOPJAMHATHOM IIJIOCKOCTH. JIMHENHBIN U 3KCIIOHEHIMAIbHBIN POCT

CnoskHble IPOLIEHTHI



HHPOBEPSAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJIBHOM
ITPOTPAMMBbI OCHOBHOT'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBePSIEMOro
TpeOoBaHUS

IIpoBepsiemble TPeOGOBAHMSA K NMPeIMETHBIM pPe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOTI'Q
o0mero oopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUSAMHU: MHOXECTBO, IOJAMHOXECTBO,
ornepanuy HaJ MHOXKECTBAMHU; YMEHHE OIEpUPOBATH IOHATHIMMU:
rpad, cBs3HbIN rpad, AepeBo, LMK, MPUMEHATh UX MPU PELICHUU
3aJja4; yMEHHME UCIIOJIb30BaTh rpapuueckoe NpeICTaBICHNEe MHOXKECTB
JUIsL OIIMCAHUS peajbHBIX MPOLECCOB U SBIEHUH, NPU PELIEHUU 3a7ad

U3 JPYTrux y4eOHbIX MIPEIMETOB

YMeHue onepupoBarh MOHATUSAMM: OIIPENCIICHHUE, aKCHOMa, TEOpeEMa,
JI0OKa3aTeNbCTBO; YMEHHE paclo3HaBaTb WCTUHHBIE W JIOXKHbBIE
BBICKA3bIBAaHUsA, IPUBOJUTH IPUMEpPbl U KOHTPIPUMEPBIL, CTPOUTH

BBICKA3bIBAHUA U OTpULAHUS BBICKA3bIBaHUH

YMeHHe onepupoBaTh MOHATUSAMH: HATypaJlbHOE YKCIIO, IPOCTOE M
COCTABHOE 4YHUCJIO, JEIUMOCTb HATypPaJbHBIX 4YHUCEN, IIPU3HAKU
JETUMOCTH, 1I€JI0€ YHUCIIO, MOJIYJb 4Hclia, OOBIKHOBEHHAasl ApoOb U
JeCcSITUYHAs IpoOb, CTAHJAPTHBIA BUJ YWCIIA, PALMOHAIBHOE YHUCIIO,
UpPALMOHATIFHOE YHUCJO, apu(METHYECKHil KBaJpaTHBIM KOPEHb;
YMEHHE  BBINOJHATH JEHCTBUS C  4YMCIAMH, CpaBHUBAaTh U
YHOPSIOYMBATh YHWCIA, MPEACTABIATH YHCJIA HAa KOOPAMHATHOU
NpSIMOH, OKPYIJISATH YHCIA; YMEHHE JelaThb HNPUKUAKY U OLEHKY

pe3yiibTaTta BBIYHCIICHHUI

YMeHue onepupoBaTh MOHITHSIMH: CTENEHb C LEJIbIM IOKa3aTeleM,
apu(pMeTHYECKNI KBaJpaTHBI KOpEHb, MHOTOUJICH, anredpanyeckas
Ipo0b, TOXIECTBO; 3HAKOMCTBO C KOpPHEM HaTypajlbHOW CTENEHU
Oosibllle €AMHUIIBI; YMEHHME BBINOMHATH PACUYETl MO (opMysam,
npeoOpa3oBaHus LENbIX, APOOHO-PAllMOHANBHBIX BBIPAXKEHUN U
BBIPAXEHUI C KOPHSMHM, PA3I0KEHHE MHOTOYJIEHAa Ha MHOMKUTEIH, B
TOM 4YHCJIE€ C HCIOJIb30BaHHEM (OpMYJl PpPa3HOCTH KBaJApaTOB U

KBaJApaTa CYMMBI U pa3HOCTU

YMmenue ONICPpHUPOBATH NMOHATUAMU: YUCIIOBOC PAaBCHCTBO, YPABHCHUC C



OOHON TIEPEMEHHOW, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHME pelllaTh JUHEMHbIE U KBaJpaTHbIE ypaBHEHUS,
JIpOOHO-pallMOHATIBHBIE YPABHEHUS C OJHOM IEPEMEHHOM, CHUCTEMBI
JIBYX JIMHEUHBIX ypaBHCHUH, JIMHEHHBIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble M JpOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C  OJHOMU
[IEPEMEHHOM, B TOM YUCJIE IIPU PELIECHNUN 3aa4 U3 IPYTUX MPeIMETOB
U TIPaKTUYECKUX 3a7ad; YMEHHE HCIIOJIB30BAaTh KOOPAMHATHYIO
OpSAMYyI0 UM KOOPAWHATHYIO IUIOCKOCTh Uil HM300pakKeHUs pPeLIeHUH

YpPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBarh MOHATHAMH: QYHKIMS, rpaduK QyHKIUU, HYIU
byHKLIUY, IIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEXKYTKH
BO3pacTaHus, yObIBaHUS, HauOousblliee W HaUMEHbIlee 3HAYCHUS
byHKUIUY; yMEHHE OIIEpUpPOBaTh HOHATHUSAMU: npsimast
[IPONOPLUUOHANIBHOCTD, JUHEWHAs (QYHKLUMS, KBajpaTHuHas (QyHKUUSA,
oOpaTHass NPONOPLUOHATIBHOCTb, Mapabojia, Trumepdbona; yMeHHue
cTpouTh rpaduku GyHKINN, UCTIONB30BaTh TpadUKH AJI ONPEACICHHS
CBOMCTB IPOLIECCOB U 3aBUCUMOCTEH, [UIsl PELIEHMs 3a7a4 U3 APYTUX
y4eOHBIX MPEIMETOB U peallbHOM JKW3HM; YMEHHE BBIpaXKaThb

(bOpMleaMI/I 3aBUCUMOCTH MCIKY BCIIMUNHAMU

Ymenue OIIepUPOBATh HOHATUAMMU: [0CJIE10BATENbHOCTb,
apupmeTHyecKkass M TEOMETpUYecKas  IPOrpecCHd;  yMEHHUe
UCIIOJIb30BaTh CBOICTBA MOCiENOBaTENbHOCTEH, (HOPMYJBl CyMMBbI U
oOlIero wjieHa NpU pelIeHHuH 3ajad, B TOM YHCIEe 3a/1ad U3 JPYyrux

y4eOHBIX PEIMETOB U PEATLHOM KUZHU

VYMeHue pelaTth 3aJlaud pa3HbIX TUIOB (B TOM 4YMCJE Ha MPOLEHTHI,
JOIM M YacTH, [JBWXKEHHE, paboTy, IIEHy TOBAapOB M CTOMMOCTb
MOKYIOK U YCIIYT, HAJIOTH, 3a/1a4M U3 00JIaCTH yIPaBICHUS JIUYHBIMU U
CeMEWHBIMH  (MHAHCAMM); YMEHHME COCTaBISITh  BBIPAKEHUS,
YpPaBHEHUs, HEPAaBEHCTBA M CHUCTEMBbl II0 YCJIOBHUIO 3aJayH,
UCCIIEI0BaTh MOIY4YEHHOE PEIICHUE U OLIEHUBATh IPaBIONOJ00HOCTH

IMMOJIYYCHHBIX pE3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMHU: (QUrypa, TOUKa, OTPE3OK, MpsMasd,
Jyd, JIOMaHasi, yrojl, MHOIOyToJIbHHUK, TPEYTOJIbHUK, pAaBHOOEIPEHHBIH
U PaBHOCTOPOHHUN TPEYrOJIbHUKH, NPSIMOYTOJIbHBIN TPEeYrojJbHUK,

MEaraHa, 6I/ICCCKTpI/IC8. U BbBICOTA TPCYTr'OJIbHUKA, I-ICTBIpéX}’l"OJ'H:HI/IK,
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napajuieniorpaMMm, pomM0O, TpSIMOYTOJIBHUK, KBaJaparT, Tpamerus;
OKPY>KHOCTb, KPYyT, KacaTelbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
dburypamu; yMeHue pemaTh 3aJauyd, B TOM YHCJIE€ M3 MOBCEIHEBHOM
JKU3HHU, HAa HAXOXKJEHUE T'€OMETPUYECKUX BEIMYUH C MPUMEHEHUEM

M3Y4YEHHBIX CBOUCTB pUryp 1 pakToB

YMeHue onepupoBarh IMOHATUSIMU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTrOJIbHUKOB; I1apajuIeIbHOCTh U IEPHEHAMKYJISPHOCTh IPSIMBIX,
Yroja MeXAy MNpsAMBIMH, IEPIECHINUKYJSAP, HAKIOHHAs, IPOCKUUS,
nogobue ¢puryp, noJo0HbIe TPEYTrOJIbHUKH, CAMMETPUS OTHOCUTEIHHO
TOYKM M NPSAMOW; YMEHHE DPACIO3HAaBaTh PaBEHCTBO, CUMMETPHUIO U
nogobue ¢Guryp, napamieNbHOCTh U MEPHEHIUKYIIPHOCTD NMPSMBIX B

OKpYXaloIeM MUpe

YMeHue onepupoBaTh IMOHATUSMHU: JUIMHA, PACCTOSHUE, YIOJ
(BemuuMHA yTia, CUHYC M KOCHHYC YIJIa TPEYrOJbHMKA), IUIOIIA[b;
yYMEHHE OLIEHUBATh Pa3MEpPbl IPEIMETOB U OOBEKTOB B OKPY’KaIOILEM
MHUpE; YMEHHE NpUMEHATh (OpMyJbl IepuMeTpa U IUIOLAaU
MHOTOYT'OJIbHUKOB, JUIMHBI OKPY>KHOCTH U IUIOIIATU Kpyra, oObema
IIPSIMOYTOJIBHOTO ITapaJUIENIENIUIENa; YMEHUE INPUMEHATh IPU3HAKU
paBeHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpuUroHomMeTpuueckue COOTHOILEHHS UL

BBIYMCIICHUS IIMH, PACCTOSIHUMN, IIIOMAAEH

YMmenne wu300pakaTh IUIOCKHME (UTYpl W WX KOMOHMHAIUH,
NPOCTPAaHCTBEHHbIE (UTYPBI OT PYKH, C TIOMOINBIO YEPTEKHBIX
WHCTPYMEHTOB M JJIGKTPOHHBIX CPEJICTB IO TEKCTOBOMY WIIU

CUMBOJIbHOMY OIITMCAHUIO

YMeHue onepupoBaTh  NOHATHAMM:  INPSAMOYIOJbHash  CHCTEMa
KOOPJIMHAT, KOOpPAWHATBI TOYKH, BEKTOpP, CyMMa BEKTOpOB,
IIPOU3BEJIEHNE BEKTOPA HA YUCIIO, CKAIIIPHOE MPOU3BEACHUE BEKTOPOB;
YMEHHE HCIIOJI30BaTh BEKTOPBI M KOOPAMHATHI Ul NPEACTABICHUS
JaHHBIX W pEUIeHHs 3aJad, B TOM 4YHCIE U3 JAPYruX Yy4eOHbIX

IIPEAMETOB U PEajbHOMN KU3HU

YMeHue omnepupoBaTh MOHATHSAMH: CTOJNOWKOBBIE U  KPYTOBBIE
IUarpaMMmbl,  TaOJHUIBI, cpeaHee  apudMeTHYecKoe, MeauaHa,
HauOoJblllee U HAMMEHbIIEE 3HAYEHHUS, pa3MaxX YHCIOBOrO Habopa;

yMEHHE  U3BJIEKaTh, HMHTEPOPETHPOBATH UM  MPeoOpa3oBBIBATH
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MH(pOpPMaLMIO, MPEJICTABICHHYI0 B TaliuIax M Ha JuarpaMmax,
OTPa)KAIOIYI0 CBOMCTBA U XapaKTEPUCTUKU pEATbHBIX IPOLECCOB U
ABJICHUH; yMEHHE paclo3HaBaTh M3MEHYMBBIC BEJIMYHMHBI B

OKpY’KaloIlleM MUpe

YMeHue omnepupoBaTh MOHATHUAMH: CIIydalHBIH OMNBIT (CIy4daiHBIN
AKCIIEPUMEHT), JJIEMEHTapHOE COObITHE (3JIEMEHTapHbI HCXO0J)
CIly4yalfHOrO OIIbITa, ClIydaifHOE€ COOBITHE, BEPOSATHOCTH COOBITHS;
YMEHHE HaXOIUTh BEPOATHOCTH CIIyYalHBIX COOBITUH B OIBITAX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH; YMEHHE pellaTh
3aJjaud METOJIOM OpPraHM30BaHHOIO INepedopa M C HCIOJIb30BaHUEM
[IpaBUja YMHOXCHHUS; YMEHHME OLICHUBATH BEPOSTHOCTH DPEAIBHBIX
COOBITUH U SIBICHUN, NMOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITMA B OKpYXAaloLIEM MHUpPEe U B IKU3HH;
3HAKOMCTBO C IMOHSTHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIUX YKHCEN B €T0 POJIBIO B MAaCCOBLIX ABJICHUAX

YMeHue BbIOMpaTh NOAXOAALIMM H3yUEHHBIH METOJ Ul pEeLICHUs
3a/1a4d, NPUBOJUTH IPUMEPBI MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJE U KU3HH, PACIIO3HABATH IIPOSBICHUE 3aKOHOB MAaTEMAaTUKU B
HUCKYCCTBE, OIIMCBIBATH OTJEJIbHBIE  BBIJAIOIIMECS  PE3YJIbTATHI,
MOJIyYEHHBIE B XOJ€ Pa3BUTUSA MATEMaTUKU KaK HAayKH, IPUBOIUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUH M UX aBTOPOB B OTEYECTBEHHOM

Y BCEMUPHOH UCTOPUH



INEPEYEHD 2JIEMEHTOB COAEPKAHUA, ITIPOBEPAEMBIX HA OI'D
IHO MATEMATHUKE
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2.1
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32

33

4.1
4.2

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

Yucna v BBIYUCIICHUS
HarypanbHsle u niensle yncina. [Ipu3Haky AeIMMOCTH HEIbIX YUCE

OOBbIKHOBEHHBIE M JIECATHYHBIE  JIpOOHM,  TPOIEHTH, OECKOHEUHBIE

MepUOIUYECKHE 1podu

PauuoHaneHbIE 4YHCIHA. ApI/I(I)MeTI/I"IeCKI/Ie ornecpanuu € paluOHAJIbHBIMHA

qucjiaMu

I[eﬁCTBHTCHLHBIe quciia. ApI/I(I)MeTI/I"IeCKI/Ie ornepanuunu ¢ JEHCTBUTEIILHBIMU

qucjiaMu

[TpuOnkE€HHbIE BBIUMCICHMS, TMpaBUa OKPYIJICHUS, MPUKUAKA U OICHKA

pe3yJibTaTa BBIYUCICHUI
Anrebpanueckue BbIpaXKeHUs
bykBeHHbIE BbIpa)kKeHUS (BbIPaXKEHUS C IEPEMEHHBIMU )

Cremnens c OCJIBIM IIOKa3aTCJICEM. Cremnenp ¢ pallMOHAJIBHBIM I1OKAa3aTCJICM.

CBolicTBa cTeIeHU
MHoOT04JIeHBI
Anrebpanueckas 1poOb

ApupmeTnueckuii  KOpeHb  HATypaJbHOM  CTENEHH. HeiictBuss ¢

apu(pMeTHyeCKUMHU KOPHIMHU HATYpaJIbHOMN CTETIEHU
YpaBHEHMS U HEPABEHCTBA

I_ICJ'ILIG n ,I[pO6HO—paI_II/IOHaJ'IBHLIe YPaBHCHUSI. CucremMsl u COBOKYITHOCTH

YpaBHEHUHU

I_ICJ'ILIG n ,Z[pO6HO—paI_[I/IOHaJ'IBHBIe HCPABCHCTBA. CucremMsl u COBOKYITHOCTH

HCPAaBCHCTB

Pemrenne TeKCTOBBIX 3aJa4

YucaoBbIe ITOCIEI0BATEILHOCTH

HOCHC}IOB&TGJ’IBHOCTI/I, CITIOCOOBI 3aJIaHUs IIOCJIEI0OBAaTEILHOCTEHM

Apubmerndeckass u TeomeTpuyeckas mporpeccur. Dopmyna  CIOXKHBIX



5.1

6.1
6.2

7.1
7.2
7.3
7.4
7.5
7.6

8.1
8.2
8.3
8.4
8.5

IPOLICHTOB
OyHKIMU
@ynkiusa, crnocodbl 3amaHus  QyHkumu. I'padux  pyHkumu. OO6nacte
OIIpeICJICHUs] U MHOKECTBO 3HaueHui ¢pynkumu. Hynu ¢ynkmun. [IpomexyTku
3HAKOTIOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (QYHKIHMH. MaKCUMyMBI H

MUHUMYMBbl QyHKIMH. Haunbonbliee u HauMmeHblllee 3HaueHHE (QYHKIMM Ha

IIPOMEXKYTKE

KoopanHatsl Ha IpSIMON U IIJIOCKOCTH
Koopaunarnas npsamas

JlexapToBbI KOOPAMHATEI HA IUIOCKOCTH
I'eomerpus

['eomeTprueckue GpUrypsl 1 UX CBOMCTBa
TpeyroyubHuK

MHOroyrojasHUKH

OKpY’>KHOCTb U KpYyT

M3mepeHune reoMeTpu4ecKuX BEJIUUNH
BekTops!l Ha II0CKOCTH

BepositHOCTB 1 cTatucTHKa
OmnwucarenpHas CTaTUCTUKA
BepositHoCcTh

KomOunaropuka

MHoxecTBa

I'pader



YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

METOAUYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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