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MNOACHUTEJIBHAS 3AIINCKA

Pabouas nmporpamma 1o anredpe coctasiieHa Ha ocHoBe DPII no anre6pe as
7 — 9 KJIaccoB MU B COOTBETCTBUE C TPEOOBAaHUSIMU K PE3yJIbTaTaM OCBOCHHSI
OCHOBHOHM 00pa3oBaTeIbHON MpOrpaMMbl OCHOBHOIO OOIIEro oOpa3oBaHUs,
npencraBieHHbix B ®I'OC OO0, a Ttakxke denepanbHOi pabodeil mporpaMMbl
BOCITUTAHUSI.

Anrebpa sABIsSETCS OJHMM U3 OIOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: OHA 00ECIeYMBAET U3yUEHUE IPYTUX JUCIHUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK M TyMaHUTAPHOTO IIMKIOB, €€ OCBOGHHE HEOOXOAUMO st
MIPOJIOJDKEHUs 00pa30BaHus M B MIOBCETHEBHOMW KU3HU. Pa3BuTHe y 00y4aromumxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKIACHUM M CYIIHOCTH alreOpanyecKux
abcTpakiuii, cnocode OTpakeHHUsI MaTEMAaTUYECKON HayKOM SIBJICHHUI U MPOIECCOB
B MPUPOJEC W OOIIECTBE, POJIM MATEMaTHUYECKOrO MOCIMPOBAHHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIIUICHUS, HEOOXOMUMBIX JIJIsl afanTalii B COBPEMEHHOM ITU(DPOBOM
obmiectBe. M3ydenue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHHUS HaOII0JaTh,
CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTHYHOCTH MBIIUICHHS,
CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JCWCTBHS WM BBIBOBI,
dbopmynupoBath yrBepxacHHs. OCBOCHHE Kypca anreOpbl 00ecreynBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYalolIUXCs: OHU HCIHOJB3YIOT JEIyKTUBHBIE U
WHIYKTUBHBIE pacCyXJIeHus, 0000IIeHIe W KOHKPETU3alHNI0, a0CTparupoBaHue U
anajoruto. OOyueHuwe  anreOpe  MpenanojaracT  3HAYUTEIbHBIA  00BEM
CaMOCTOSITETIbHOM  IESITEIBHOCTH  00YyYaloluXcsi, MO3TOMY CaMOCTOSATEIbHOE
pelIeHHE 3a/1a4 SBISCTCS peann3anuen e TeTbHOCTHOTO MPUHITUTIA OO0y ICHHSI.

B crpykType mporpammbl y4eOHOTO Kypca «Aunredpa» ajis OCHOBHOTO
o0urero 00pa3oBaHusi OCHOBHOE MECTO 3aHMMAIOT COJEPKATEIbHO-METOANYECKUE
JuHUU: «Yucna v BRIUUCICHUN», « ANTeOpandecKue BhIpAKCHUNY, «YPaBHEHUS U
HepaBeHCTBa», «Dyukmum». Kaxmas w3 3THX COAepKaTeIbHO-METOIUYECKUX
JMHUHN pa3BUBAETCS HA MPOTSHKECHUHU TPEX JIET U3YUEHUS Kypca, B3aUMOACHCTBYS C
JPYTUMHU €ro JuHUsSMU. B xome wu3yueHus ydeOHOro Kypca oOydarouumcs
MIPUXOJIUTCS JIOTHYECKH PaCcCyKIaTh, UCIIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN
s36IK. B CBSI3M ¢ 3TUM B mporpaMMy y4eOHOTO Kypca «Ajiredpa» BKIIOUYEHBI
HEKOTOpPHIE OCHOBBI JIOTHKH, TPEACTABICHHBIE BO BCEX OCHOBHBIX pa3jeiax
MaTeMaTHIECKOro 00pa3oBaHUs U CIIOCOOCTBYIOIIUE OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  YHHUBEPCAIbHOTO MaTeMaTmueckoro s3bika. CopaepkarenbHOW |
CTPYKTYpHOW OCOOCHHOCTBIO Y4EOHOro Kypca «Auredpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapaKTep.



Conmepxxanue nuHUM «YUucia W BBIYMCICHUS» CIYXKUT OCHOBOM JJIst
JaNbHEHIIero U3y4YeHus MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y O0Yy4arOIIUXCS
JIOTUYECKOTO MBILUIEHUS, (POPMUPOBAHUIO YMEHHUSI MOJIb30BATHCA AITOPUTMAMH, a
TaK)K€ MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JIJISl IOBCEITHEBHOM
KU3HU. Pa3BUTHE MOHATUSA O YMCIIE HA YPOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHUs
CBSI3aHO C PAlMOHAIBHBIMM M HPPALUOHAIBHBIMH YHCIaMH, (pOopMHpOBaHHEM
IOpPEJICTaBICHUA O JAEWCTBUTEIBHOM YHCJE. 3aBEpLIEHHE OCBOEHHUS UHCIOBOMN
JIMHUU OTHECEHO K CpeIHeMY 00111eMy 00pa30BaHUIO.

Copeprxanue AByX anreOpandeckux JIMHUA — « AJIre0panyecKre BhIPaKeHUs»
U «YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIOIIUXCS
MaTEMaTUYECKOro armapara, HeoOXOAMMOTrO Jid pelIeHUs 3aJad MaTeMaTHKH,
CMEXKHBIX TIPEJAMETOB M IPAKTUKO-OPUEHTHUPOBAHHBIX 3aaad. Ha ypoBHe
OCHOBHOT'O 001Iero oOpa3oBaHusd YYEOHBIH Marepuan TPYHIUPYETCs BOKPYT
palMOHAJIBHBIX BbIpaXXEHHI. AnreOpa IeMOHCTPUPYET 3HaUYEHUE MAaTEMAaTUKU Kak
A3bIKa JJIA TOCTPOCHHSI MAaTEMaTHYECKUX MOJIENEH, OINHCAHMS MPOLECCOB U
SBIICHUNA peajbHOrOo Mupa. B 3agaun oOyueHus anrebpe BXOASAT TakxkKe
JanbHeilllee pa3BUTHE aNTOPUTMUYECKOTO MBIIIJIEHUS, HEOOXOJIMMOro, B
YaCTHOCTH, MJI1 OCBOEHHMS Kypca HWH(OPMATHUKHA, M OBJAJCHUE HaBbIKaMU
JNEAYKTUBHBIX paccyxaeHuid. [IpeoOpa3oBaHne CUMBOIBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHHUs, CHOCOOHOCTEHN K MaTEMaTHYECKOMY TBOPUECTBY.

Conepxanue QpyHKIMOHANBHO-TpapUUECKON JIMHUYU HALEJIEHO Ha MOJy4YeHUe
OoOy4YaromMMHCs 3HAHUN O (QYHKIMSIX KaK Ba)KHEHIIEeH MaTeMaTUYECKON MOJENH
JUISL OTMCAHUS M UCCIEAOBAHUS Pa3HOOOPAa3HBIX MPOLECCOB U SIBJICHUN B MPUPOJIE
u obmecTtBe. M3yueHue marepuana crocoOCTBYET Pa3BUTHIO Yy OOyYaromIMXcCs
YMEHHMSI UCTI0JIb30BaTh Pa3IMUHbIE BbIPAa3UTEIbHbIE CPEICTBA A3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, Trpauueckue, BHOCUT BKJIaa B (opmupoBaHHUE
MPEICTABIICHUN O POJIM MaTEeMaTUKU B PA3BUTHH LIUBUIN3ALMU U KYJIbTYpPHI.

CormacHo yueOHOMY TUIaHy B 7-9 Kjaccax u3ydaercsl Y4eOHbIH Kypce
«Anredpa», KOTOPBIM BKIIOYAET CJEAYIOIIME OCHOBHBIE pa3/ieibl COACPIKAHHUS:
«Yucna ¥ BBIYUCIEHUS», «AireOpandeckue BBIPAXKEHUSDY, «YpaBHEHHUS W
HEpaBEHCTBa», « DyHKIUM.

Ha uzyuenne yueOHoro kypca «Anredpa» orsoaurcs 306 yacos: B 7 kiacce
— 102 gaca (3 4gaca B Hexento), B 8 kimacce — 102 gaca (3 yaca B Heaeno), B 9
kiacce — 102 yaca (3 yaca B Hezento).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Yucaa 1 BIYMCICHUA

Jpobu OOBIKHOBEHHBIE U JECSATHYHBIE, EPEXOA OT OJHON (OpMBbI 3amUCU
npobeit k apyroil. IloHaTwe panMOHaIBLHOTO YHCA, 3alUCh, CpPaBHEHUE,
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 ONpPENENeHus, 3auch O0NbIIKX yncen. [IpouenTsl, 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.

PeanbHble  3aBUCMMOCTH, B TOM 4Mciae TmpsiMas U oOparHas
MPONOPLUHUOHAIIBHOCTH.

AnreOpanveckue BbIpaKeHUA

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

CBolCTBa CTENEHU C HATYPAIbHBIM MMOKA3aTEIEM.

OpnnowieHsl U MHOTOWIEHBI. CTeneHb MHOrowieHa. Cino)KeHue, BBIYUTAaHUE,
YMHOXXEHHE MHOIOWICHOB. MOpMysbl COKpPAIEHHOIO YMHOXEHHs: KBaapar
CyMMbI M KBagpaT pasHoctu. Dopmysia pasHOCTH KBagparToB. PasnoxeHue
MHOT'OYJIEHOB HA MHOKHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHEeHUE, KOpPEHb YpaBHEHHdA, IIpaBuja NpPeoOpa3oBaHUsl ypaBHEHMS,
PaBHOCUJIBHOCTb YPaBHEHUU.

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 JIBYMs NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JIVMHEUHBIX ypaBHEHUW C JBYMs II€peMEHHbIMHU. PelieHue cucrem ypaBHEHUU
CIIOCOOOM TMOACTAaHOBKHU. [IpuMepbl pemieHus TEKCTOBBIX 3aJad C IOMOIIbIO
CUCTEM YPaBHEHUM.

DyHKUMHA



Koopannara Touku Ha npsiMmo. UnciioBele MPOMEXKYTKU. PaccTosiHre Mexay
JBYMsI TOUKaMU KOOPAUHATHOMN IPSIMOM.

[TpsimoyrosibHast cucteMa koopauHat, ocu Ox u Oy. Alcuucca U opJauHaTa
TOYKH Ha KOOPJAMHATHOMU MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYITaMHU.
Yrenue rpadukoB peanbHbX 3aBucuMmocTeil. Ilonstue ¢ynknuu. ['padux
dbynkuuu. CoiictBa Gyukumii. JInnerinas ¢pynkius, e€ rpaduk. ['padux dyHkmmm
y = [x|. I'padudeckoe perieHne TUHEHHBIX YPaBHEHHH M CHUCTEM JIMHEHHBIX

YPaBHEHU.
8 KVIACC

Yucaa 1 BIYMCICHUSA

KBagpatubiii kopeHb u3 uwucna. [loHsitue 00 wuppanvoHATHLHOM YHCIIE.
Jecatuunble TPUOIMKEHUST UPPALIMOHAIBHBIX uKcen. CBoCTBa apudMeTHIeCKuX
KBaJpaTHBIX KOPHEHN U UX MPUMEHEHUE K MPEe0OPa30BAHUIO YUCIOBBIX BhIpaKEHUN
Y BBIYUCIICHUSM. [[eMCTBUTEIbHBIEC YUCIIA.

Crenens ¢ 1enpIM nokas3aTeneM U e€ ceorictBa. CTaHIapTHAS 3alMCh YHUCIIA.

AnreOpandecKkue BRIpaKCHUSAJTeOpandecKkue BhIPaKeHus!

KBagpaTHblii  TpEXWieH, pa3JIOKEHHE KBAaJpaTHOIO TPEXWIEHA Ha
MHOXUTEIIH.

AnreOpandeckas ApoOb. OCHOBHOE CBOWMCTBO aireOpanveckoir apoOwu.
CnoxxeHue, BBIUMTAHHME, YMHOXKEHHUE, JEJIEHHe anredpandyeckux JpoOei.
PanronanbHbIe BbIpaXKeHHS U UX MTpeoOpa3oBaHue.

VYpaBHeHUs U HEpaBEHCTBAY pABHEHUS] U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmysia KOpHEW KBaJIpaTHOTO ypaBHEHUS.
Teopema Buera. Pelienue ypaBHEHHUM, CBOAAIINXCS K JIMHEMHBIM U KBaJPAaTHBIM.
[IpocTeiinue ApoOHO-pallMOHATbHBIE YPABHEHUS.

['padmueckas mHTEpHpETANIMS YPABHEHUN C IBYMS TIEPEMEHHBIMUA U CHCTEM
JUHEWHBIX YypaBHEHUM C JBYMsS TepeMeHHbIMH. I[Ipumepnl pelieHus cucteM
HEJIMHEWHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMU.

PeliieHre TEKCTOBBIX 3aJ1au aareOpandeckuM CrocoooMm.

HucnoBble HEPABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ OJIHON MEPEMEHHOM.
PaBHOCWIIBHOCTh HEpPaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
Cuctembl JINHEMHBIX HEPABEHCTB C OJHON EPEMEHHOM.

OyHKIMNPYHKIUU

[Tonsitue @ynkuuu. OOnacTh ONpeAeNeHUs W MHOXECTBO 3HAUYCHMI
¢bynkuun. CnocoOsl 3a1aHus QyHKIUH.

I'padpux ¢ynkuuu. YUrenune coilcTB ¢yHkuuu no €€ rpaduxy. IIpumeps
rpadukoB GyHKIHHA, OTPaXKAIOIIKUX pPeabHbIE MPOLECCHI.



OyHKIMU, OMHUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO TPOMOPIHOHATLHBIC
3aBHCHMOCTH, UX rpaduku. OyHkumn y = x2, y = x3, y = \x, y=|x|. [paduaeckoe
pElIEHNE YPABHEHUN U CUCTEM YPABHEHUN.

9 KUIIACC

Yuciaa 1 BBIYMCICHUSA

PanmionasipHbIe ynca, UppallMOHAIBHBIC YHCIIA, KOHEYHbIE U O€CKOHEYHBIC
JeCATUYHbIEC ApoOU. MHOXKECTBO JEUCTBUTEIBHBIX YUCEN, NEUCTBUTEIbHBIC YHCIIA
Kak OECKOHEUHbIE eCATUYHBIC IpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHUE
MEXY MHOXECTBOM JICHCTBUTEIBHBIX YMCEII K KOOPIMHATHOM MIPSIMOU.

CpaBHeHUE [IEUCTBUTENBbHBIX YHCEN, Aapu(pMETHYeCKue JEHUCTBUS C
JIEUCTBUTEILHBIMU YHCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXAlOLIEro MHpA, IMTEIBHOCTh IPOLIECCOB B
OKPYXKarOIIEM MUDE.

[TpubnnxEnHoe 3HAaUeHHE BEIMYUHBI, TOUHOCTh NpUOIKeHus. OKpyTiieHe
yucen. [Ipuknaka u oleHka pe3yabTaToB BHIUYMCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIuneliHOE ypaBHEHME. Pemenne ypaBHEHNM, CBOASIIMXCS K IMHEUHBIM.

KBanpatHoe ypaBHeHue. Penienne ypaBHEHHM, CBOMSIIMXCA K KBAJAPATHBIM.
bukBagpatHoe ypaBHeHue. [Iprmepbl penieHuss ypaBHEHUN TPEThEW U YETBEPTOMU
CTENEHEN Pa3I0KEHUEM HA MHOXKUTEU.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHUW. PelleHne TEeKCTOBBIX 3ajad
aNreOpandeckuM METOJIOM.

VYpaBHeHue ¢ AByMsl TIEpEeMEHHBIMH M ero Tpaduk. PermeHune cuctem aByx
JIMHEVHBIX YPABHEHUH C IByMs IIEPEMEHHBIMU. PelieHne cucreM IByX ypaBHEHHU,
OJIHO W3 KOTOpBIX JHHEHHOE, a Jpyroe — BTOpod creneHu. ['paduueckas
MHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMS IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredOpandecKuM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne nMHEWHBIX HEPABEHCTB C OJHOM INEPEMEHHOW. PemieHune cucrem
JMHEMHBIX HEPAaBEHCTB C OJHOW TmiepemMeHHOW. KBaaparHele HepaBeHCTBa.
['paduueckass wuHTEpnpeTanyisi HEPABEHCTB M CHUCTEM HEPABEHCTB C JByMs
MIEPEMEHHBIMU.

OyHKIMNPYHKIUU

KBagpatuunas ¢ysnkuusa, e€ rpadpuk u cBoiictBa. Ilapabona, koopauHaThl
BEPUIMHBI TapaboJIbl, 0OCh CUMMETPHUHU MapadoJIbl.

I'padukn Gyrkmmit: y =kx, y =kx + b, y=k/x, y =x3, y =Vx, y = |x| , 1t ux
CBOMCTBA.



YucnoBele  mocieaoBaTENbHOCTUYMCIOBBIE  MOCIEA0BATEJIBHOCTH H
Nporpeccuu

[loHATHE YHCIIOBOM IOCIENOBATENBHOCTH. 3aJaHUE IOCIJIEI0BATEIIBHOCTH
peKkyppeHTHOH opMyoi u GopMyJioi n-ro YIeHa.

Apudmernueckas U reomerpuueckas mnporpeccur. dDopmyibl n-ro 4ieHa
apuPMETUIECKON 1 TEOMETPUUECKON MTPOTPECCHl, CYMMBI TIEPBBIX /1 UJICHOB.

N300paxkeHne WIeHOB apu(PMETHYECKONM W TEOMETPHUYECKOW MPOrpecCHit
TOYKaMHM Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIN POCT.
Co>XHBIE IPOLICHTBI.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yabTaThl OCBOCHHUS MPOrpaMMbl ydyeOHOro Kypca
«Anrebpa» XapaKTepu3ylTCs:

1) naTpuoTHYECKOEe BOCIIMTAHHUE:

IIPOSIBJICHMEM HHTEpPEca K [POLUIOMY M  HACTOALIEMY POCCHMCKOU
MaTeMaTUKH, 1IEHHOCTHBIM  OTHOIIEHHEM K  JIOCTHIXKEHUSIM  POCCHMCKHUX
MAaTE€MaTHKOB M POCCHMCKOM MaTEMAaTUYECKOM IIKOJbI, K MCIOJIb30BAHUIO 3THUX
JOCTIDKEHUI B IPYTUX HAyKaX U MPUKIAAHBIX cepax;

2) rpaxJaaHCKoe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTHIO K BBITIOJIHEHHIO 00SI3aHHOCTEH TpaKJaHWHA U peau3aliu ero
npaB, TMPEJCTABICHUEM O MAaTeMaTUYECKUX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYp TPAKIAHCKOTO 0OIIecTBa (Hampumep,
BEIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO STUYECKHUX MPOOIJIeM, CBI3AHHBIX
C MNpPaKTUYECKUM NPUMEHEHHEM JOCTHUKEHUW HAyKH, OCO3HAHUEM BaKHOCTHU
MOPATHbHO-3THUYECKUX TTPUHIIUAIIOB B JICATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHHUE:

YCTAHOBKOMI Ha aKTUBHOE Yy4YacTHE B PEIICHUU MNPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HaIMpaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MAaTEMAaTHYECKOTO
oOpa3oBaHUs Ha TMPOTSHKEHUHM BCEU JKWU3HU JUISl YCHENIHOW mpodeccuoHanbHOM
JEATeIbHOCT W Pa3BUTHEM HEOOXOIUMBIX YMEHMM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYATIBHOW TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4ETOM JIMYHBIX UHTEPECOB U OOIIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTM4ecKoe BOCIUTAHME:



CIIOCOOHOCTBIO K OMOILMOHAIBHOMY M  OCTETUYECKOMY  BOCIPHUSATHIO
MaTEeMaTUYECKUX OOBEKTOB, 3ajay, PEIICHUM, pacCyXICHUH, YMEHUIO BUICThH
MaTeMaTU4eCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NTO3HAHHUSA:

OpUEHTAIlMEed B JCSATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
MIPEICTaBIICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKa, MPUPOJIBI U
oOIIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAayKH Kak cQepbl YeI0BEUYECKOU
NEeATeIbHOCTH, ATANoB €€ pa3BUTHUS W 3HAYMUMOCTH IS Pa3BUTUS ITUBWIM3AIUU,
OBJIQJICHUEM SI3bIKOM MATEMAaTHKU M MAaTeMAaTHYECKOW KYyJIbTYpPOH Kak CpeICTBOM
MO3HAHUS MHpA, OBJAJECHUEM MPOCTEUIINMU HaBBIKAMU HCCIIEIOBATEIbCKON
NEeSITEeNbHOCTH;

6) ¢dusmueckoe BocnuTanme, (popmMHpoOBaHHME KYJIbTYPbI 310POBbS H
IMOLMOHAJIBHOIO0 0J1ArONOJTyYHUs:

TOTOBHOCTBIO TPUMEHSITh MAaTEMAaTUYECKUE 3HAHUS B HHTEpPECcaxX CBOETO
3I0pPOBbsl, BEIEHUS  3J0pPOBOro  oOpa3a KM3HM  (3I0POBOE  TUTAHUE,
cOaaHCUPOBAaHHBIM PEXUM 3aHATUA W OTIbIXa, peEryispHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKa pedIeKCUM, MPU3HAHUEM CBOETO
MpaBa Ha OUIMOKY U TaKOro K€ MpaBa APYroro 4eJIoBEKa;

7) 3K0J10rH4ecKoe BOCIIUTAHHUE:

OpUEHTAIIMEN HA MPUMEHEHUE MAaTeMAaTUYECKUX 3HAHUU JUIs PElICHUs 3a/1ad
B 00JIACTH COXPaHHOCTH OKPYKAIOIMIeH cpefpl, IUIAaHUPOBAHUS TOCTYIKOB U
OLICHKM HMX BO3MOXKHBIX TOCIEJICTBUM JII OKPYXKAaIOIIEH Cpeabl, OCO3HAaHHEM
100aJbHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U MMyTe UX pelieHus;

8) ajanTanus K U3MEHAIIMMCS YCJIOBUAM COLMAIBLHOM U NMPHUPOAHOMU
cpeasbl:

TOTOBHOCTBIO K JEHCTBUSIM B YCIIOBHSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaAKTHUYECKYIO JIeATeIbHOCTh, B TOM UUCIIC
YMEHHUE YUYUTHCS Yy JIPYyTHX JIIOJIe, MpUOOpeTaTh B COBMECTHOM JEATEIbHOCTU
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIUHU U3 OTbITA JPYTHUX;

HEOOXOIMMOCThIO B (OPMUPOBAHMHM HOBBIX 3HAHWA, B TOM YHUCJE
bopMyIUpOBaTh UJEH, MIOHITHS, TUTIOTE3bl 00 00BEKTAX U SBJICHUSIX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, IIJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTyallMl0, BOCHPHUHUMATH
CTPECCOBYIO CHUTYyaIlMI0O KaK BBI3OB, TPEOYIOMUNA KOHTPMEDP, KOPPEKTUPOBATH
MPUHUMAEMbIE pelIeHUs] U JeHcTBUS, (OPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA



ba3oBble Jloruyeckue 1elicTBUA:

BBISIBJISITh M XapaKTEpPU30BATh CYIIECTBEHHBIE MPU3HAKU MATEMaTUYECKUX
OOBEKTOB, TOHSATHI, OTHOLICHUN MEXIy MNOHATHAMH, (POPMYIUPOBATH
ONpENENCHNs]  IOHATUM, YCTAHABIMBATh CYIIECTBEHHBIH  IPHU3HAK
KJIacCU(UKAILlMU, OCHOBAaHUSA A OOOOIIEHHS U CpPaBHEHUS, KPUTEPUU
MPOBOJIMMOTI0 aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIUPOBATH M  NPEeoOpa3OBBIBaTh  CYXKJCHUSA:
YTBEpAUTENIbHbIE U OTpULIATENbHbIC, €AMHUYHBIC, YacTHble M OOUIHe,
YCIIOBHBIE;

BBISIBIISITH ~ MaT€MAaTHUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M |
npotuBopeursi B (akTax, AAHHBIX, HAOMIOACHUSX U YTBEPKICHUSX,
npeajiaraTb ~ KpUTEpPUM  JJIA  BBISIBICHHUS ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPEUHNIL;

JieJIaTh BBIBOJABI C HMCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX U
MHYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIFOUEHHH 110 aHAJIOTUU;
pa30bupaTh 10Ka3aTelIbCTBAa MATEMATHYECKUX YTBEPKIAECHUHN (MPAMBIE U OT
IPOTUBHOIO), MPOBOAMWTH CAMOCTOATENIBHO HECIOKHBIE OKAa3aTelIbCTBa
MaTeMaTHYecKux (PaKkToB, BBICTpaMBaTh apryMEHTAlLlMI0, MPUBOAMUTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh crnoco0 perieHus yuyeOHOM 3aaun (CpaBHUBATh HECKOJIBKO
BApUAHTOB peUIeHUs, BbIOMpaTh HauOoyee MOAXOAAMMA ¢ Y4ETOM
CaMOCTOSTEJILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbcKkue 1eMCTBUSA:

WCITIOJIB30BaTh BOMPOCHI KaK MCCIIECIOBATEILCKHA WHCTPYMEHT ITO3HAHMS,
dbopMyaUpOBaTh BOMPOCH], (UKCHUPYIOIIHME MPOTHBOpEUYHe, Mpodiemy,
CaMOCTOSATETILHO YCTAaHABIIMBAaTh HWCKOMOE U JaHHOE, (OPMHPOBATH
TUTOTE3Y, apTyMEHTHPOBATH CBOIO TIO3UINIO, MHCHHUE;

MPOBOJIUTH IO CAMOCTOSITEIBHO COCTABJICHHOMY IIJIaHY HECJIOMXKHBIH
OKCIICPUMEHT,  HEOOJIBIIOE  HWCCIACAOBAaHME 1O  YCTAHOBJICHHUIO
OCOOCHHOCTEM MaTEeMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXIy COOOM;

CaMOCTOATENHLHO (POPMYIHPOBATH 00OOIIECHNUS U BBIBOJIBI TIO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIONEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIICHMIA;

MPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TAKXKE BBHIJIBUTATH
MIPEATOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora c unpopmanmeii:

BBIABJIATE HCAOCTATOYHOCTH H N30BITOYHOCTH I/IH(i)OpMaHI/II/I, JaHHBIX,
HCO6XOJII/IMBIX I pCIICHUSA 3a1a49H,



BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH
MH(GOPMAILMIO Pa3IMYHBIX BUAOB U (POPM IIPECTABICHMUS;

BbIOMpATh (opMy MpeACTaBiICHUS HH(DOpMAUUMU U HILIIOCTPUPOBATH
pemaeMble 3aJa4d CXEMaMH, JuarpaMMaMi, WHOM Tpadukod ©u uX
KOMOMHAIIUSIMU;

OLIEHUWBATh HAAEKHOCTh WH(GOPMALUU 1O KPUTEPUSM, MPEI0KEHHBIM
YUUTENEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHUKaTHBHBIEC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

BOCIIPUHMMAaTh M  (QOpPMYyJIHpPOBaTH CYKIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU U LIEJIIMU OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pPEHMsI B YCTHBIX U NHUCbMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOJy pelleHus 3a7jaui, KOMMEHTHPOBATh MOTYYEHHbIN pe3yibTar;

B X0J1€ 00CY>KJI€HUS 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYK/1aeéMOM TEMBI,
npoOJIeMbl, periaeMoi 3ajauu, BBICKA3bIBATh UJIEH, HAIIEJICHHBIE HA MIOUCK
pELICHMs], COIOCTAaBIATh CBOM CYXKIEHUS C CYXICHHUAMH JIPYTHUX
YYaCTHUKOB Juajiora, oOHapyUBaTh pa3jIndMe U CXOJCTBO MO3MIIMM, B
KOPPEKTHOU GopMe hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
NPEACTaBIATh  pe3yJbTaThl  pPELICHHWA  3a7auyd,  OSKCIEpPHUMEHTAa,
UCCJEIOBAHMS,  IPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (hopmat
BBICTYIUICHUS C Y4ETOM 3a]1a4 MPE3EHTAI[MN U OCOOCHHOCTEN ayIUTOPHH;
NOHMMAaTh W HCHOJb30BaTh  MpPEUMYIIECTBA  KOMAaHIHOM U
WHIUBUIYAIbHOM pabOThl TpH pElIEHWH YYEeOHBIX MaTeMaTH4YEeCKUX
3azay;

IPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATh OPTaHU3ALUIO
COBMECTHOH paboThl, pacmpelneisiTb BUABI pPadOT, JOrOBapUBATHCA,
00CyX/1aTh TIPOLIECC U Pe3ybTaT pabOThl, 00001IaTh MHEHHUS HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TpPyNIoBbIX (opmax pabotsl (0OcyxaeHus, oOMeH
MHEHUSMH, MO3TOBBIE IITYPMBl M JIpyTH€), BBINOJHATH CBOK YacCTh
paboThl U KOOPAMHUPOBATH CBOU JCHCTBUS C IPYTUMU YJICHAMH KOMAaH/IbI,
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHUSI.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIBHO COCTABJIATH IUIAH, AJITOPUTM pEIIEHUs 3aJaduu (WM €ro
4acTh), BBIOUpaATh CIOCOO pelieHus ¢ Y4ETOM UMEIOIIUXCS PECypcoB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTb W KOPPEKTHPOBATH
BapUAHTHI pEIICHUH C Y4ETOM HOBOW WH(MOpMAITUH.

CaMOKOHTpOHb, AMOIHUOHAJIbHBbIN HHTEJIEKT:



e BJIAJETh CHOCOOAMHM CaMONPOBEPKH, CAaMOKOHTpOJII Ipolecca H
pe3yibTara peleHrus MaTeMaTUIeCKOM 3a1auu;

e TMPEABUAETH TPYAHOCTH, KOTOPHIE MOIYT BO3HUKHYTH IIPU PELICHHUH
3a1a4d, BHOCHUTb KOPPEKTHMBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOATENIHCTB, HAWJEHHBIX OMIMOOK, BBISBICHHBIX TPYAHOCTEH;

e OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa NEATEIBHOCTH IOCTABICHHOMN LIENIH
U YCIIOBUSIM, OOBSCHATh NPUYUHBI TOCTHKEHUS UM HEJOCTUKECHUS LIEIH,
HaXOJIUTh OMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATBI

K xonny oOyuenuss B 7 KJjacce OOydYarolmUiCs TMOIYYUT CIEAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Yuciaa 1 BBIYMCICHUSA

BbInonHATh, codeTass YCTHble M NHCbMEHHBIE MPUEMBI, apu(METHUYECKHe
JNEUCTBUA C PAllMOHAIbHBIMU YHCIIAMH.

Haxoauth 3HaueHHsS YHUCIOBBIX BBIPAXKEHUN, NPUMEHATH pa3HOOOpa3HbIE
crocoObl U MPUEMBI BBIUUCICHUS 3HAYEHUHM APOOHBIX BBIPAXKEHUH, COAEpIKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE TPOOH.

[lepexoauTs OT onHON (HOPMBI 3aNMKMCH YUCEN K APYrod (mpeoOpa3oBBIBATH
JNECATUYHYIO0 JIpoOb B OOBIKHOBEHHYI, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTH B O€CKOHEUHYIO AECATUYHYIO IPOOB).

CpaBHHBATh U yIIOPSIOYMBATh PALIMOHAIBHBIE YHACIIA.

OKpyrJIsTh yucna.

BBINONHATS IPUKUIKY U OLEHKY pe3yjibTaTa BBIYMCICHUN, OLEHKY 3HAUCHHI
YHUCJIOBBIX BBIPAXKEHUH. BBINOMHATH AEHCTBUSA CO CTENEHSIMHU C HATYpaJbHBIMU
MOKa3aTeIIMH.

[IpumeHATP  OPU3HAKM  JEIUMOCTH,  pa3JIOKEHHME HAa  MHOXUTEIH
HATypaJbHBIX YHUCEIL.

PemaTe npakTUKO-OPUEHTUPOBAHHBIE 337auM, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPLUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMH, WHTEPHPETUPOBATH
pe3yabTaThl peIeHUs 3a4a4 ¢ YYETOM OTrpaHUYEHM, CBA3aHHBIX CO CBOMCTBaMU
paccMaTpuBaEeMbIX OOBEKTOB.

Aare0panvecKkue BbIPaKEHUSs

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

Haxoauth 3HaueHHs OyKBEHHBIX BBIPDRKEHUN IpPU 3aJaHHBIX 3HAYCHMSIX
NepPEeMEHHBIX.

BeinmonHAT,  mpeoOpa3oBaHUs  LEJNOrO0  BBIPAXEHUS B MHOIOWIEH
PUBEACHUEM TOJIOOHBIX CIIAra€MbIX, PACKPBITUEM CKOOOK.



BBINIOJIHATE YMHOKEHHE OJIHOWIEHAa HA MHOTOWIEH M MHOIOWIEHA Ha
MHOTOUJIEH, IPUMEHSTh (POPMYJIbI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OCylIeCTBIATh PA3J0KEHUE MHOTOWICHOB HA MHOXKHUTEIHW C IOMOIIBIO
BBIHECEHHSA 32 CKOOKM OOIIEr0 MHOXUTENS, TPYNIUPOBKH CJIAaraeMsiXx,
npuMeHeHus (POpPMyJT COKPAILIEHHOIO YMHOKEHHS.

[TpumeHnsaTh npeoOpa3oBaHKsI MHOTOWICHOB JUISl PEIICHHS PA3JIMYHBIX 3a]a4
U3 MAaTEMATHKH, CMEXHBIX IIPEIMETOB, U3 PEAIBHON ITPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYPAIbHBIMU IIOKA3aTEIsAMM IS
npeoOpa3oBaHUsl BEIPAKECHUH.

YpaBHeHUS U HEPABEHCTBA

Pemarp nMHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NPUMEHSS IpaBuia
nepexoaa OT UCXOIHOTIO YPAaBHEHHs K PaBHOCWIBHOMY eMy. IIpoBepsTs, sBiseTcs
JIM YUCJIO KOPHEM YPaBHEHUSI.

[TpumeHsATh rpaduyeckre METObl IPHU PEIIEHUN JIMHEWHBIX YPABHEHUM U UX
CUCTEM.

[TonOupare mnpumepsl Map 4YHUCEN, SBIAIOMIUXCS pPEIICHUEM JIMHEHHOro
YPaBHEHHUS C ABYMs IEPEMEHHBIMHU.

Crpoutrh B KOOPAMHATHOW IUIOCKOCTH TpaUK JMHEHHOTO YpaBHEHUS C
JIBYMsI TIEPEMEHHBIMH, MOJIb3YSICh TIpaMKOM, MHPHUBOJIUTH HPUMEPHI PELICHUS
YpaBHEHHUS.

PemaTp cucTeMbl 1BYX JIMHEWHBIX YPAaBHEHUH C IByMs IEPEMEHHBIMHU, B TOM
quclie rpa@uuecKu.

CocraBisiTh W pemarh JMHEMHOE YPaBHEHHWE WM CUCTEMY JIMHEMHBIX
YPaBHEHMM II0 YCJIOBHMIO 3aJa4yd, HWHTEPIPETUPOBATbH B COOTBETCTBUU C
KOHTEKCTOM 33/1a4¥ NIOJyYEeHHBIN Pe3yJIbTar.

DOyHKIMHA

N3006pakaTh Ha KOOPAMHATHON MPSMOI TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbI, 3alIMChIBATh YHCIIOBBIE IPOMEKYTKH Ha
aNreOpandecKoM SI3bIKE.

OtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH I10 33JaHHBIM KOOpAMHATam,
CTpouTh rpaduky TMHEHHBIX GyHKUUNA. CTpouTh rpaduk PyHKIUU y = [X|.

OnuceiBaTh C MOMOIIBIO (YHKUMHA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCTb, BPEMS, PACCTOSHHUE, IE€HA, KOJMYECTBO, CTOMMOCTb,
IPOU3BOJAUTEILHOCTD, BPeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuid cnocod MpeACTaBICHHUS W aHalM3a WH)OpMmauwy,
U3BJIEKATh U UHTEPIIPETUPOBATh MHPOPMALIMIO U3 TPaPHUKOB peaIbHbIX MPOIECCOB
Y 3aBUCHMOCTEM.



K xonmy oOyuenus B 8 Kkiacce OOyYarOMIMICS TONYYHT CIIETYIOIIHE
MIPEAMETHBIE PE3YIbTATHI:

Yucjia 1 BBIYUCTICHUSA

Hcnonp30BaTh HayajdbHbIE MPEACTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX
YUCeN JJI CPAaBHEHUS, OKPYTJICHHUS U BBIUMCICHUH, U300pakaTh NEUCTBUTEIbHbBIC
YyHycila TOYKaMH Ha KOOPJAWHATHOM MPSAMOM.

[IpumeHsATh MNOHATHE apUPMETUYECKOTO KBAJIPATHOTO KOPHS, HAXOAWTH
KBaJpaTHbIC KOPHH, HCIOJIB3Ysl MPU HEOOXOIUMOCTH KaJbKYJATOP, BBIMOJIHSITH
npeoOpa3oBaHUsl BBIPAXKEHUM, COACPKAIIUX KBAAPATHBIE KOPHU, HCIOJIb3YS
CBOWCTBA KOPHEMU.

Hcnonb3oBaTh 3amucu OOJIBIIUX M MAaJIbIX YUCEN C MOMOIIBIO JE€CSITHUHBIX
npo0eii u creneHeit uucna 10.

Aure0panvecKkue BbIPaKeHUs!

[IpuMeHSATh, TOHSTHE CTENEHU C IEJNbIM TO0Ka3aTeJIeM, BBINMOJIHATD
npeoOpa3oBaHus BRIPAKECHHM, COAEPKAIUX CTETICHH C 1EJIbIM IMOKa3aTeIeM.

BBITIONIHATH TOXKIECTBEHHBIE MPEoOpa30BaHUs PAlMOHAIBHBIX BBIPAKECHHIM
Ha OCHOBE IMPaBWJI JEUCTBUHN HAJl MHOTOUJIEHAMH U aJIre0pandecKUMu APOOSIMH.

PacknaapiBaTh KBaIpaTHBIN TPEXUIEH HA MHOXKUTEIH.

[IpuMensTh peoOpa3oBaHUs BHIPAXKESHUM JJIsI PEIICHUST PA3IMUHbBIX 3a7a4 U3
MaTeMaTUKH, CMEXXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemiate nuHEWHBIC, KBaJpaTHbIE YpaBHEHUS U pallMOHAJbHBIC ypaBHEHMS,
CBOJISIIIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUM C IByMs IEPEMEHHBIMU.

[IpoBOINUTE MPOCTEUIINE UCCIEAOBAHNS YPABHEHUM U CUCTEM YPAaBHEHHM, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/icTaBleHni (yCTaHaBIUBAaTh, UMEET
JY YpaBHEHUE WJIM CHUCTEMa YPAaBHEHUM PEILICHHS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexonuth OT ciOBeCHON (HOPMYIMPOBKU 3ajauu K €€ anreOpanyeckoi
MOJENN C TIOMONIBIO COCTABJICHUS YPAaBHEHUSI WM CHCTEMbl YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33Ja4M MOJYYEHHBII pe3ybTarT.

[IpuMeHsTh, CBOWCTBA YMCIOBBIX HEPABEHCTB [JII CPAaBHEHUS, OIICHKH,
peraTh JUHEWHbICE HEPABEHCTBA C OJHOM MEPEMEHHOM M HMX CHCTEMBI, J1aBaTh
rpadUuecKyr0 HWJUTIOCTPALIMI0 MHOXKECTBA pPEIICHUNA HEPABEHCTBA, CHUCTEMBbI
HEPaBEHCTB.

DOyHKIMHA

[loHuMaTh ¥ KCMOJB30BaTh (PYHKIMOHAJIBHBIC MOHSITHS U SI3BbIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAUEHMS), ONMpEACNsITh 3HaueHHE (YHKIMU TO 3HAYEHUIO
apryMeHTa, ONpeIesaTh CBOMCTBA (PyHKINH 10 €€ TpaduKy.

Ctpoutb rpaduku dJIeMEHTaApPHBIX GYHKIIUNA BUJIA:



y =kix, y =x2, y = x3,y = [x|, y = VX, OIHCBIBaTb CBOWCTBA YHCIOBOI
dbyukiuu 1o e€ rpaduxy.

K xoHny oOyuenuss B 9 kJjacce oOydYaromuiicsi MOIYYUT CIIEAYIOIIHE
MpEeAMETHBIE PE3YIbTATHI:

Yucaa 1 BIYMCICHUA

CpaBHUBATH U YIIOPSAAOUYMBATH PALMOHAIIBHBIE U HPPALMOHAIBHBIE YU CIIA.

Breinonuate apudmeTHdyeckue JSHCTBUS C paIlMOHAIBHBIMU YHCIIAMH,
coueTrass YCTHbIE UM MHUCHBMEHHBIE TMPUEMBI, BBINOJHITh BBIUUCICHUS C
UppalMOHaIbHBIMU YUCIAMHU.

HaxoauTe 3HaueHUsT CTENEHEH C ULEJNbIMUA I[OKa3aTeliIMU W KOPHEW,
BBIYUCIISATh 3HAUCHUS YUCTIOBBIX BBIPAYKCHUI.

OKpyrJisITh JIEUCTBUTEIBHBIE YHWCIA, BBINOJHATh MPUKHUAKY pe3yJbTara
BBIYHCIICHUH, OLICHKY YUCIIOBBIX BBIPAKCHUMN.

YpaBHeHUS U HEPABEHCTBA

Pewmiats nuHENHBIE W KBaJApaTHbIC YPaBHEHMS, YPAaBHEHUS, CBOIAILIHMECS K
HUM, NPOCTENIITNE TPOOHO-paIMOHATIBLHBIE YPaBHEHUS.

Pemiath cuctembl NIBYX JIMHEWHBIX YpPaBHEHUN C JABYMSI NMEPEMEHHBIMU H
CUCTEMBI JBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE SABJISICTCS JTUHECUHBIM.

PemaTte TekcTOBBIE 3a7auy aiareOpamvyeckuM CrocoOOM C  TMOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIM CUCTEMBI IBYX YPABHEHUN C JBYMS IEPEMEHHBIMU.

[IpoBOaUTE IIPOCTEUIINE HUCCIIEAOBAHNS YPABHEHUNW U CUCTEM YPaBHEHUM, B
TOM YHCJI€ C TPUMEHEHUEM TpauiecKux NmpeAcTaBieHu (yCTaHABIUBATh, UMEET
JY YpaBHEHUE WJIM CHUCTEMa YPAaBHEHUU pEIICHHS, €CId UMEET, TO CKOJIbKO, U
npoyee).

Pemiate nuHelHBbIE HEpPaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, HM300paXKaTh
pelIeHue HEPaBEHCTB Ha YMCJIOBOM MPSIMOM, 3aMHUCHIBATH PEIICHHE C MOMOIIBIO
CHUMBOJIOB.

Pemlatb  cuctembl  JIMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIONIME KBAJPaTHOE HEPABEHCTBO, H300pakaTh pEIIEHHWE CHUCTEMBbI
HEPABEHCTB Ha YUCJIOBOM MPSIMOM, 3aMMUCHIBATh PEIICHUE C TIOMOIIBI0O CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEIICHUN PA3JIMYHBIX 3a]1a4.

DyHKIUU

PacrioznaBath (GyHKIMM H3y4YeHHBIX BUJOB. [loka3plBaTh CXeMaTHYECKH

pacrnoiokeHUe Ha KOOPAMHATHOM TUIOCKOCTU TpadukoB GyHKIUN BUaa: y = kx, y
=kx+b y=ki y=ax2 +bx +¢ y=1x3, y=1\x y = |x|, B 3aBHCHMOCTH OT
3Ha4YC€HUN KOA()PUITMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Crpoutb U n300paxkarb CXEeMaTHYECKU IpapuKH KBAaJAPATUUHBIX (DYHKIIHA,
OIKCHIBaTh CBOMCTBA KBAAPATUYHBIX (PYHKIIHI 10 UX TpaduKaM.



PacrioznaBath kBajpaTHdHyr0 QYHKIHIO 1O (HOpMYyJie, TPUBOIAUTH MPUMEPHI
KBaIpaTUYHBIX (YHKLIUNA U3 peabHOM KU3HU, PU3UKHU, TEOMETPUH.

YucioBble MOCT€10BATEIHLHOCTH U POrpeccun

PacriozHaBaTh apu(MeTHUECKYyI0 W TEOMETPHUYECKYIO TMPOTPECCHU TIPH
pa3HbBIX CrIocoOax 3agaHusl.

BBITIONHATS  BBIYMCICHHUSI C HCIOJIB30BaHHEM (OpMysT n-ro djieHa
apuPMETUIECKON 1 TeOMETPUUECKON MTPOTPECCHil, CYMMBI MIEPBBIX N YJICHOB.

M300pakaTh YICHBI IOCIICIOBATEIPHOCTH TOYKAMHU Ha KOOPJIWHATHOM
IJIOCKOCTH.

Pemate 3amgaun, CBsA3aHHBIC C YUCIOBBIMH IOCIIEIOBATEIHHOCTSIMH, B TOM
YuClie 3a/la4d U3 PeabHOM JKU3HU (C UCIOJIb30BAaHUEM KaJbKYJISATOpA, HU(PPOBBIX
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 Beruucinenus. KpagparHuele 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. Yncnossle 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 BeIUMCIeHUs. [[eiCTBUTEIbHEIC
qyucia

YpaBHEHHUS 1 HEpABEHCTBA. Y paBHCHUS C
OJIHOM MEPEMEHHOM

VYpaBHeHust 1 HepaBeHCTBA. CHCTEMBI
YpaBHEHUU

VYpaBHeHus u HEpaBeHCTBA. HepaBeHcTBa

OyHKIUU

YucaoBwie IOCICJOBATCIIBHOCTH

[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 ni/m Tema ypoka

1 [TonsiTHE panMOHANIBHOIO YKCIIA

5 Apudmernueckue 1eHCTBUS C
paloHaIbHBIMU YHCIAMU

3 Apudmernueckne 1eHCTBHS C
paloHaIbHBIMU YHCIIAMU

4 Apudmerndeckue A1eUCTBUS C
paloHaIbHBIMU YHCIAMU

5 Apudpmernueckue 1eHCTBUS C
paroHaIbHBIMU YHCIIAMU

6 Apudmerndeckue AeHUCTBUS C
paloOHaIbHBIMU YHCIAMHU

7 CpaBHeHHE, yIOpsSA0UYMBaHUE
paloHaIbHBIX YHCE

3 CpaBHeHuMe, ynops/104MBaHue
palMOHaIbHBIX YHCEI

9 CpaBHeHue, ynopsa0uYuBaHuE
paloOHaIbHBIX YHCEN

10 CreneHb ¢ HATYpalIbHBIM MMOKa3aTeIeM

11 CreneHb ¢ HaTypajIbHBIM NIOKa3aTENEM

12 CreneHs ¢ HaTypajabHBIM IIOKa3aTENEM

13 CreneHb ¢ HaTypaJbHBIM MMOKa3aTeIEM

KoanuyecTBO 4acoB

Bcero

KonTtposbHbie
padoThI

IIpakTHyeckue
padoThI

Jara
U3y4eHUs!

JICKTPOHHBIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmorexa [IOK
https://m.edsoo.ru/7f4211de

bubmmoreka [JOK
https://m.edsoo.ru/7f421382

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

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



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

14
15

16

17

18

19

20

21

22

23

24

25

26

27
28

29

30

CreneHb ¢ HaTypajIbHBIM MOKa3aTeIeM

Pemenre oCHOBHBIX 3a/1a4 Ha ApoOH,
MIPOLICHTHI U3 PeaTbHOM MPAKTHKU

Pemenrie OCHOBHBIX 3a/1a4 Ha ApooOH,
MPOLEHTHI U3 PEATbHON MPAKTUKHU

Pemenre oCHOBHBIX 3a/1a4 Ha ApoOH,
MIPOIICHTHI U3 PeaTbHOM MPAKTHKU

Pemenne oCHOBHBIX 3a/1a4 Ha ApooOH,
MPOLICHTHI U3 PeaTbHOU MPAKTUKU

HpI/I3HaKI/I ACIIMMOCTH, Pa3JIOKCHUA HA
MHOXXHUTEIN HATYyPaJIbHBIX YHUCCII

HpI/ISHaKI/I ACIIMMOCTH, Pa3JI0KCHUA HAa
MHOXHUTCJIN HATYpPaJIbHBIX YHUCCII

Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTtHas MPOMOPIMOHATHPHOCTH

Peanbuble 3aBucumoctu. [Ipsmas u
oOparHas MPONOPIUOHATBHOCTH

Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTtHas MpONOPIHUOHATHHOCTH

Peanbnsle 3aBucuMocTu. [psimas u
oOpaTHasi MPOMOPIHMOHATBHOCTH

KonTponbHas paboTa 1mo Teme
"PamnonanpHable yncia"

bykBeHHbIE BhIpaXKeHUS

DopMyJIbl

DopmyJibl

[Tepemennsbie. JlomycTrumble 3HAaYCHUS
MePEMEHHBIX

[TpeobpazoBanue OYKBEHHBIX
BBIPKCHUH, PACKPBITHE CKOOOK U

Bubnuoreka [JOK
https://m.edsoo.ru/7f41feec

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



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa

31

32

33

34

35

36

37

38

39

40

41

42

43

44

MIPUBEJICHUE TTOJIOOHBIX ClIaraeMbIX

[IpeobOpazoBanre OyKBEHHBIX
BBIPAXXEHUH, PACKPBITUE CKOOOK U
IMPUBCACHUC HOI[06HI>IX cJ1aracMbIxX

[IpeobOpazoBanre OyKBEHHBIX
BBIPAKEHUH, PACKPBITUE CKOOOK U
IpUBEIEHNE TTOJOOHBIX CIaraeMbIX
[IpeobOpazoBanre OyKBEHHBIX
BBIPQXKEHUH, PACKPBITHE CKOOOK U
NpUBEJCHNUE TOJOOHBIX CIaraeMbIX
CBoJCTBA CTENEHU C HATYPAJIbHBIM
noKasaresiem

CBoiicTBa CTENEHU C HATYpPaJIbHBIM
MOKa3areieM

CBoJCTBa CTENEHU C HATYPAJIbHBIM
noKasaresaeM

MHoroujaeHb!

MHoro41eHbI

CJ'IO)KCHI/IG, BbIYUTAHUC, YMHOXCHHUC
MHOT'O4YJICHOB

CnoxxeHue, BBIYMUTAaHUE, YMHOKEHHE
MHOTOYJICHOB
CrnoxeHue, BBIYMUTaHNUE, YMHOKCHHE
MHOTOUYJICHOB

CnoxxeHue, BBIMUTAaHUE, YMHOKEHHE
MHOTI'OYJICHOB

®opMyIibl COKPAIIEHHOTO YMHOXKEHUS

@opMyJIbl COKPAIEHHOTO YMHOKEHUS

bu6nmorexa [IOK
https://m.edsoo.ru/7f41£{d70

bu6nmoreka [IOK
https://m.edsoo.ru/7f421382

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

bu6mmorexa [IOK
https://m.edsoo.ru/7f4218be

bu6mmorexa [IOK
https://m.edsoo.ru/7f42276¢

bubmmoreka [JOK
https://m.edsoo.ru/7f422930

bub6mmorexa [IOK
https://m.edsoo.ru/7f422af2

bu6mmorexa [IOK
https://m.edsoo.ru/7f422cc8

bubmuoreka [JOK
https://m.edsoo.ru/7f422fca

bu6mmorexa [IOK
https://m.edsoo.ru/7f423182

bu6mmorexa [IOK
https://m.edsoo.ru/7f42432a

bubmuoreka [JOK
https://m.edsoo.ru/7f42464a



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
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

45

46

47

48

49

50

51

52

53

54

55

56

57

58

DopMyIibl COKPAIIEHHOTO YMHOXKEHUS
DopMyJIbl COKPAIEHHOTO YMHOXKEHUS

DopMyIibl COKPAIIEHHOTO YMHOXKEHUS

PazioxeHne MHOTOYJIEHOB HaA
MHOXHUTEN

PaznoxxeHrne MHOTOYJICHOB Ha
MHOXUTCIIN

PazioxeHre MHOTOYJIEHOB Ha
MHOATEIIN

PaznosxeHrne MHOTOWIEHOB Ha
MHOXUTCIIN

Konrponbnas padora o Teme
"Anrebpanyeckue BeIpakeHus"

VYpaBHeHue, mpaBuiia IpeodpazoBaHus
YPaBHEHHUS, PABHOCUIBHOCTh
YpaBHEHUU

JIvHeitHOe ypaBHEHHE C OJTHOU
MIEPEMEHHOM, PEIICHUE JTUHEUHBIX
YpaBHEHUU

JInHeitHOe ypaBHEHHE C OJJTHOM
IIEPEMEHHOM, PEILIECHUE JTUHEUHBIX
YpaBHEHUU

JInHeitHOe ypaBHEHHUE C OJJTHOU
IIEPEMEHHOM, PEIICHUE JTUHENHBIX
YpaBHEHUU

Pemenue 3aad ¢ moMOIIbIO ypaBHEHHI

Pemenne 3a1a4d ¢ nOMOIIBIO YpaBHEHHAN

bu6mmoreka [IOK
https://m.edsoo.ru/7f424¢12

bu6mmoreka [IOK
https://m.edsoo.ru/71424£d2

bubmuoreka [JOK
https://m.edsoo.ru/7f4251d0

bu6nuoreka [JOK
https://m.edsoo.ru/7f423312

bu6mmoreka [IOK
https://m.edsoo.ru/7f4237fe

bub6mmoreka [IOK
https://m.edsoo.ru/7f4239de

bu6mmorexa [IOK
https://m.edsoo.ru/7f420482

bu6mmorexa [IOK
https://m.edsoo.ru/7f42064¢

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



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
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806

59

60

61

62

63

64

65

66

67

68

69

70
71

72

73

74

75
76

Perienue 3aga4d ¢ IOMOIIBIO ypaBHeHI/Iﬁ

Pemenue 3aiad ¢ moMoIIb0 ypaBHEHHI

JIuneliHoe ypaBHEHUE C IByMs
MIEPEMEHHBIMH U €ro rpaduk

JInHeHOE ypaBHEHHUE C IBYMS
MEPEMEHHBIMH U €ro rpaduk

CucrteMa IByX JUHEUHBIX YPaBHEHUH C
JIBYyMsI IEPEMEHHBIMU

CucteMa 1ByX JMHEHHBIX YpaBHEHHI ¢
JBYMS TIEpEMEHHBIMH

Cucrema 1ByX JIMHEWHBIX YPABHEHUH C
JIByMs1 IIEPEMEHHBIMU

CucteMa IByX JMHEHHBIX YpaBHEHHI ¢
JBYMS TIEpEMEHHBIMH

Pemenue cucrem ypaBHEeHH
Pemenne cucreM ypaBHeHUN

Pemenue cucrem ypaBHEHUI

Pemenne cucreM ypaBHeHUN
Pemenue cucreM ypaBHEeHUN

Konrponsnas padora no teme
"JIuneitnple ypaBHEeHHS "

Koopaunara Touku Ha npsaMoit

UucnoBbie TPOMEKYTKH

YucioBble TPOMEKYTKH
PaccrosiHue Mex Iy TByMs TOYKaMU

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f427¢32

bu6nmoreka [IOK
https://m.edsoo.ru/7f427e8a

bu6nuoreka [JOK
https://m.edsoo.ru/7f42836¢

bub6mmorexa [IOK
https://m.edsoo.ru/7f4284de

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/71421044

bu6mmorexa [IOK
https://m.edsoo.ru/7f41de76

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



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
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

77

78

79

80

81

82

83

84

85
86
87

88

89

90

91

92

KOOPAMHATHOW MPSMOi

PaccrosiHne Mexy 1ByMs TOUKaMH

KOOPAMHATHOU MPAMOM

HpHMOYFOJ]LHaH CUCTCMa KOOPpAMUHAT Ha

IIJIOCKOCTH

[IpsimoyronbHas cucTeMa KOOpAWHAT Ha

IUIOCKOCTH
[Tpumepsb! rpaduKoB, 3a1aHHBIX
bopmynamu

[Tpumepbl rpaduKoB, 3a1aHHBIX
dbopmynamu

[Tpumepbl rpadUKoB, 3a1aHHBIX
dbopmynamu

Yrenue rpaduKoB peaibHBbIX
3aBHCUMOCTEH

Urenue rpaduKoB peaqbHbIX
3aBUCUMOCTEN

[TonsTue pynkunn
I'paduk pynkunu

CpoiicTBa QyHKITUN
CpoiicTBa QyHKIMI
Jlunelinas QyHKIUSA

Jluneiinas QyHKIus

[Toctpoenue rpaduka TUHEHHON
byHKIMH
[Toctpoenue rpaduka TUHSHHON
GyHKIHH

bu6mmorexa [IOK
https://m.edsoo.ru/7f41el6e

bu6nmoreka [IOK
https://m.edsoo.ru/7f41e42a

bu6mmoreka [IOK
https://m.edsoo.ru/7f41e8a8

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

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

bu6nmoreka [JOK
https://m.edsoo.ru/7f41ef06

bu6mmorexa [IOK
https://m.edsoo.ru/7f41{078

bubmuoreka [JOK
https://m.edsoo.ru/7f41f1fe

bu6mmorexa [IOK
https://m.edsoo.ru/7f427282

bu6mmorexa [IOK
https://m.edsoo.ru/71427412

bu6mmorexa [IOK
https://m.edsoo.ru/7f426d1e



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

93
94

95

96

97

98

99

100

101

102

I'paduk dysakmmm y =[x|
I'paduk Ppynkumu y =[x|
KonTponbhas pabota no teme

"Koopaunats! u rpapuku. @ynkuun" /

Bcepoccuiickas mpoBepouHasi pabota

Htorosas koHTpoJIbHAs paboTa /
Bcepoccuiickas mpoBepouHas paboTa

[ToBTOpEHKHE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kiiacca, 00001eHne
3HAaHUU

[ToBTOpEHHE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kiacca, 00001eHne
3HAaHUU

[ToBTOpEHKME OCHOBHBIX MOHATUN U
METOOB Kypca 7 Kiacca, 00001ieHne
3HAHUI

[ToBTOpEHKE OCHOBHBIX MOHATUN U
METOOB Kypca 7 Kiacca, 00001ieHne
3HAHUI

[ToBTOpEHKE OCHOBHBIX MOHATUN U
METOOB Kypca 7 Kiacca, 00001ieHne
3HAHUI

[ToBTOpEHNE OCHOBHBIX MOHATUN U

METOJIOB Kypca 7 Kiacca, 06001eHne
3HAHUHI

OBIIEE KOJIMYECTBO YACOB 110
[NPOTPAMME

bu6mmoreka [IOK
https://m.edsoo.ru/7f41£50a

bu6nmoreka [IOK
https://m.edsoo.ru/7f429c6¢

bu6nmorexa [IOK
https://m.edsoo.ru/7f429132

bu6nmoreka [JOK
https://m.edsoo.ru/7f42a0e0

bu6mmorexa [IOK
https://m.edsoo.ru/7f42a27a

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



https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KITIACC

Ne i/

~

O o0 N N W

11

12

13

14

Tema ypoka

KBagparHblil KOpEeHb U3 YUCIa

[TonsiTre 06 UppallOHAILHOM YHCIIe

JlecaTu4HbIC TPUOIMKECHUS
UPPALMOHAIIBHBIX YUCET

JlecsiTuuHble TPUOTMKEHUS
UPPALMOHAIIBHBIX YUCET

JleficTBUTENIbHEBIEC YKCIIa
CpaBHeHME NEMCTBUTENBHBIX YHCEIT
CpaBHeHME ICHUCTBUTENBHBIX YHUCEIT

Apudmernueckuii KBaJpaTHBII
KOPEHb

VYpaBHeHHE BUJA X* = a
CBoiicTBa apupMeTHUECKUX
KBaJPaTHBIX KOPHEU
CaoiicTBa apuPpMETHICCKUX
KBaJIpaTHBIX KOPHEN
[Ipeobpa3oBaHue YHCTOBBIX
BBIPAXKECHUI, COAEPIKALINX
KBaJpaTHbIE KOPHU
[Ipeobpa3oBaHue YHCIOBBIX
BBIPAXKECHUI, COAEPIKALINX
KBaJpaTHbIE KOPHU

ITpeoOpa3oBaHue YUCIOBBIX
BBIPAKECHMI, COAEPIKALINX

Bcero

KoanuyecTBO 4acoB

KoHTpoibHbIe
padoThI

IIpakTHYeckue
padoThbI

Jlara
U3yYCHUS

DJIeKTPOHHbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchbl

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

bubmnoreka LJOK
https://m.edsoo.ru/7f42eaaa

bu6mmoreka [IOK
https://m.edsoo.ru/7f42d862

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

bu6mmorexa [JOK
https://m.edsoo.ru/7f42dd26

bubmuoreka [{OK
https://m.edsoo.ru/7f42ded4

bub6mmorexa [JOK
https://m.edsoo.ru/7f42e0be



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
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be

15

16

17

18

19

20

21

22

23
24

25

26

27

28

KBaJIpaTHbIE KOPHU

[IpeobpazoBaHme YUCITOBBIX
BBIpXKEHUH, COepPKAIINX
KBaJIpaTHbIE KOPHU

CreneHs ¢ MeJIBIM IT0Ka3aTeaeM

CrannapTHas 3anucCh YMCa.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
Mupa (0T IIEMEHTAPHBIX YACTHI JI0
KOCMHYECKUX 00OBEKTOB),
JUIMTEJIbHOCTh MTPOLIECCOB B
OKpY’KarollleM MUpe

CBOHCTBA CTEIIEHU C LIEJTBIM
HOKa3aTeIEM

CBOICTBA CTEIICHU C OCJIbIM
IIOKa3aTcjieM

CBoiicTBa CTENEHH C IETBIM
oKasaTelieM

CBolicTBa CTENEHU C IIETBIM
oKa3aTejieEM

CBOICTBA CTEIICHU C OCJIbIM
IIOKa3aTcjieM

KBagpartsslii TpExuneH
KBanpaTHbiii TpéXwieH

PaznoxeHue KkBagpaTHOro TpEXdiieHa
Ha MHOXKUTEJIN

PaznoxeHue KBapaTHOro TpéXuiieHa
Ha MHOXUTENIN

KonTponbhas paborta no remam
"KBanpatHsie kopHu. CTeneHu.
KBanpatublii Tpexusen"

Anrebpanueckas 1poob

bu6mmoreka [IOK
https://m.edsoo.ru/7f42e262

bubmnoreka LJOK
https://m.edsoo.ru/7f4354a4

bubmnoreka LJOK
https://m.edsoo.ru/7f436098

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

bu6mmorexa [JOK
https://m.edsoo0.ru/7f435648

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

bu6mmoreka [JOK
https://m.edsoo.ru/7f43599a

bu6mmoreka [IOK
https://m.edsoo.ru/7f435ed6

bubmuoreka [{OK
https://m.edsoo.ru/7f42{d38

bu6morexa [JOK
https://m.edsoo.ru/7f42fd38

bu6mmorexa [JOK
https://m.edsoo.ru/7142ec80

bu6mmorexa [JOK


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
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80

29

30

31

32

33

34

35

36

37

38

39

40

41

42
43

JlomycTrMble 3HAYCHUS
MIEPEMEHHBIX, BXOJISIIHNX B
anredpanvecKke BbIpasKeHUs

JlommycTrMble 3HAaUCHUS
MIEPEMEHHBIX, BXOJISIINX B
anredpanvecke BbIpasKeHUs

OcCHOBHOE CBOMCTBO
anredpandeckoi qpoou

Coxkpatienue apodeit
Coxkparmenue npo0eit

Coxkparenue apooei

CroxeHre, BBIUUTaHUE, YMHOXKECHHUE
U JIeTICHUE anreOpandecKkux apooeit

CrnosxeHue, BBIYUTAHNUE, YMHOKCHHE
U JICJICHHE alireOpandecKux Apooeit

CroxeHre, BHIUUTaHUE, YMHOXKECHHUE
U JITICHUE anreOpandecKkux apooeit

Crnosxenue, BBIYHUTaHUE, YMHOKCHHE
U JICTICHHE alNTreOpandecKkux Apooeit

[IpeobpazoBaHme BBIpaKEHUH,
coJiepKalx anredpandeckue Apoou

[IpeoOpazoBanue BEIpaXEHUH,
coJiepXKaniux aaredpandeckue 1poou

[IpeobpazoBanue BhIpaXKEHUH,
coJiepKalux anredpandeckue Apoou

KonTtponbHas paboTa mo Teme
"Anrebpanyeckas Apoop"

KBagparnoe ypaBHeHue

https://m.edsoo.ru/7f430382

bu6mmoreka [JOK
https://m.edsoo.ru/7f4308e6

bu6mmoreka [JOK
https://m.edsoo.ru/7f430a8a

bubmnoreka LIOK
https://m.edsoo.ru/7f430144

bu6mmorexa [JOK
https://m.edsoo.ru/7143044

bub6mmorexa [JOK
https://m.edsoo.ru/7143128¢c

bu6mmoreka [IOK
https://m.edsoo.ru/7f4315c0

bub6nmnorexa [JOK
https://m.edsoo.ru/7f4318c2

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

bub6mmorexa [JOK
https://m.edsoo.ru/7f43259¢

bu6morexa [JOK
https://m.edsoo.ru/71432736

bubmuoreka [{OK
https://m.edsoo.ru/7f432736

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

bub6mmorexa [JOK



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
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
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46

47

48

49

50

51

52

53

54

55

56

57

58

HemnonHoe kBazipaTHOE ypaBHEHUE

Henonnoe kBagpaTHOE ypaBHEHHE

®opMya KOpHEU KBapaTHOTO
YpaBHEHUS

dopMyna KOpHEW KBaIpaTHOTO
ypaBHEHUSA

dopmyiia KOpHEN KBaIpaTHOTO
ypaBHEHUS

Teopema Buera

Teopema Buera

Pemenue ypaBHeHM, CBOAAIIUXCA K
KBaJpaTHBIM

Pemenue ypaBHeHU#, CBOAAILUXCA K
KBaJPaTHBIM

IIpocreiimume qpoOHO-pallnOHAIbHbIE
ypaBHEHUS

[Ipocteiimme 1poOHO-paIIMOHATIEHBIE
ypaBHEHUS

Pemenue TekCcTOBBIX 3a/1a4 ¢
MTOMOILBIO KBAIPATHBIX YPABHEHUI
Perrenyne TeEKCTOBBIX 3a7a4 C
MOMOIIIbIO KBa/IPATHBIX YpPaBHEHUHN
Konrponsnas pabora o Teme
"KBanparHusie ypaBHEeHUA"

JInHeitHoe ypaBHEHHUE C IBYMS
MEPEMEHHBIMHU, €ro rpaduk,
MIPUMEPHI PEIICHUS] YPABHEHHM B

https://m.edsoo.ru/7f42eela
bu6mmoreka [IOK
https://m.edsoo.ru/7f42eela
bubmnoreka LJOK
https://m.edsoo.ru/7f42eela

bubmnoreka LJOK
https://m.edsoo.ru/7f42f158
bu6mmoreka [IOK
https://m.edsoo.ru/7f42£316
bu6mmorexa [JOK
https://m.edsoo.ru/7f42f5a4
bu6mmorexa [JOK
https://m.edsoo.ru/7{42fef0

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

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

bu6mmorexa [JOK
https://m.edsoo.ru/7143¢3d0

bu6mmoreka [IOK
https://m.edsoo0.ru/7f4328c6

bub6nmnorexa [JOK
https://m.edsoo.ru/7f432b6e

bu6mmoreka [IOK
https://m.edsoo.ru/7f42{75¢

bub6mmorexa [JOK
https://m.edsoo0.ru/7f42{816

bu6mmorexa [JOK
https://m.edsoo.ru/7f430112



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
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
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62

63

64

65

66

67

68
69

OEJIbIX YUCIax

JIuHeitHoe ypaBHEHHUE C IBYMS
MEPEMEHHBIMH, ero Tpaduk,
MIPUMEPHI PEIICHHUS YPABHCHHH B
LEJIbIX YHCIIax

JIuneliHOE ypaBHEHHE C IBYMs
MIEPEMEHHBIMHU, €ro rpaduk,
IIPUMEPHI PELICHUS] YPaBHEHUN B
LEJIBIX YUCIIAX

Pemenue cucrem 1ByX JTUHEHHBIX
YpPaBHEHUH C ABYMS IEPEMEHHBIMHU

Pemienue cucrem AByX JIMHEHMHBIX
ypaBHEHUH C ABYMSI IEPEMEHHBIMU

Pemenue cuctem ByX JTUHEHHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMHU

[Ipumeps! penieHus: cucteM
HEJIMHENHBIX YPABHEHUN C ABYyMS
IIEpEMEHHBIMU

[Ipumeps! penieHus: cucrteM
HEJIMHENHBIX YPABHEHUN C ABYyMS
IIEpEMEHHBIMHU

I'padmuueckas uaTEpIIpeTaLIys
YPaBHEHUS C IBYMs IEPEMEHHBIMU U
CHUCTEM JIMHEHHBIX YPAaBHEHHM C
IBYMsI IEPEMEHHBIMU

I'paduueckas MHTEpIIpEeTALUS
YpaBHEHHUSI C ABYMsI IEPEMEHHBIMU U
CUCTEM JIMHENHBIX YPABHEHUM C
JBYMsI IEPEMEHHBIMU

Pemrenne TekCTOBBIX 3314 C
IIOMOUIBIO CUCTEM YPABHEHHUU

Perrenyne TEKCTOBBIX 3a7a4 C

bu6mmorexa [JOK
https://m.edsoo.ru/7f43d6d6

bubmuoreka [{OK
https://m.edsoo.ru/7f43d6d6



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

70

71

72
73
74

75

76

77

78

79

80

81

82

83
84

IIOMOUIBIO CUCTEM YPABHEHHUU
Pemrenne TekCTOBBIX 3a7a4 €
IIOMOUIBIO CUCTEM YPABHEHUN
YucnoBble HEPABEHCTBA U X
CBOMCTBA

UucoBble HEPABEHCTBA U UX
CBOMCTBA

HepaBeHcTBO ¢ 0J1HOM ITepeMEHHON
JIuHeitHble HepaBEeHCTBA C OJJHOM
IIEPEMEHHOM U UX PEILICHUE
JIuHeliHbIE HEPABEHCTBA C OJHOU
IIEPEMEHHOM U UX PEIICHHE
JInHeliHbIE HEPABEHCTBA C OJTHOM
IIEPEMEHHON U UX pELICHUE
Cucrempl TMHEVHBIX HEPABEHCTB C
OJIHOM NIEPEMEHHON U UX PEIICHHE
CucreMbl TMHEMHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX pPEIICHUE
CucteMbl TMHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEIICHUE
N3o0pakenue pemieHns IMHEHHOTO
HEpPaBEHCTBA M UX CUCTEM Ha
YUCJIOBOU ITPSIMOM

N300paskeHne pereHus TMHEHHOTO
HEPABEHCTBA U UX CUCTEM Ha
YUCJIOBOH IIPSIMOM

Konrponsnas pabora o Temam
"Hepasencta. CucteMbl
ypaBHEHHH"

[Tonsatue QpyHKIUN

OO6acTh ornpeesIeHUsI © MHOXKECTBO

bu6mmoreka [JOK
https://m.edsoo.ru/7f42c¢692

bubmnoreka LJOK
https://m.edsoo.ru/7142c840

bub6mmorexa [JOK
https://m.edsoo.ru/7{f42cb88

bu6mmoreka [IOK
https://m.edsoo.ru/7f42cd2c¢

bu6mmorexa [JOK
https://m.edsoo.ru/7142c9¢e4

bu6morexa [JOK
https://m.edsoo.ru/7142c9¢e4

bubmuoreka [{OK
https://m.edsoo.ru/7f433¢c12

bu6mmoreka [IOK



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
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3HAYCHUUN PYHKITUU

Crioco0nl 3a1anust QyHKIUI
I'paduk pynkuun

CaoiicTBa QyHKINH, UX
oroOpakeHue Ha rpaduke

Yrenue u nocTpoeHue rpapuKoB
byHKIMI

[Tpumeps! rpadukoB GyHKINH,
OTPAXKAIOIIUX peaibHbIE MPOLIECCHI
@OyHKIUH, OTIMCHIBAIONIUE MPSIMYIO U
00paTHYIO MPONOPLHOHATILHBIE
3aBUCHUMOCTH, UX TpapuKu
['unepOomna

I'unep6omna

I'paduk pynkuuum y = x?

OyHKIMU y =X%, y = x>, y=VX,y =
|x|; Tpaduueckoe pemenue
YpPaBHEHUH U CUCTEM ypaBHEHHI

[ToBTOpEHNE OCHOBHBIX MOHITHN U
METOIOB KypCOB 7 U § KJIacCOB,
o0o0menune 3Hanuit / Beepoccuiickas
poBepoyHas pabora

HTorosast KOHTpOJIbHAs paboTa /
Bcepoccutiickas mpoBepouHas padboTa

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJI0B KypcOB 7 U 8 KJIacCoB,
00001IeHNe 3HaHUI

[ToBTOpEHNE OCHOBHBIX MOHATHUN U

METOJIOB KypcOB 7 U 8 KJIacCOB,
000011IeHHE 3HAHUN

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f434bbc

bu6mmoreka [IOK
https://m.edsoo.ru/7f4343e2

bub6mmorexa [JOK
https://m.edsoo.ru/7f434572

bu6mmoreka [IOK
https://m.edsoo.ru/7f434d38

bu6mmoreka [IOK
https://m.edsoo.ru/7f4371aa

bu6morexa [JOK
https://m.edsoo.ru/71434eb4

bu6moreka [IOK
https://m.edsoo.ru/7f43736¢



https://m.edsoo.ru/7f433d84
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
https://m.edsoo.ru/7f43736c

[ToBTOpEHNE OCHOBHBIX MOHATHUNA U
99 METOJIOB KypCOB 7 U 8 KJIaCCOB,
000011IeHNE 3HAHUN

[ToBTOpEHNE OCHOBHBIX MOHITHI H
100 METOOB KypcOB 7 U 8 KJIacCOB,
000011IeHIe 3HAaHUH

[ToBTOpEHNE OCHOBHBIX MOHITHI H
101 METOO0B KypcOB 7 U 8 KJIacCOB,
000011eHre 3HaHUH

[ToBTOpEHNE OCHOBHBIX MOHITHI U
102 METOJIOB KypCOB 7 U 8 KJIACCOB,
000011IeHre 3HaHU I

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

9 KUIIACC

Ne ni/m Tema ypoka

PanmonaneHbie uncia, MppaloHaibHbIE
1 qucia, KOHEUYHbIE U OECKOHEUHBIE
JECSITUUHBIE TpOOH

MHOXECTBO JCHCTBUTEIBHEIX UHCE]L,
2 JECUCTBUTEILHBIE UHCIa KaK
OECKOHEUYHBIE AECSITHYHBIC IPOOH

B3anMHO 0/1HO3HaYHOE COOTBETCTBUE
MEX/1y MHOXXECTBOM JEHCTBUTEIbHBIX
YUCEII U MHOKECTBOM TOYECK
KOOPAMHATHOU MPSIMOi

1
1
102 6 0
KosauyecTBO 4acoB
K 0 JlaTa
Beero OHTPOJIbHbIE paKTHyeckue -
padoThI padoThI
1
1
1

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f4376b4

bubmnoreka LIOK
https://m.edso0o.ru/7f436b88

bubmnoreka LJOK
https://m.edsoo.ru/71f437858

JICKTPOHHBIE
nudposbie
o0pa3oBaTte/ibHbIE

pecypchbl


https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858
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16

17

18
19

CpaBHEHHE IEMCTBUTEIIBHBIX YUCETT,
apuMeTHIECKUEe JCHCTBHSI C
IEHCTBUTEIILHBIMU YUCIIAMHA

[Tpubmx€HHOE 3HAUYCHNE BEIUYNHBI,
TOYHOCTH MPUOITNKEHUS

OkpyrieHue Ynucen
OkpyrieHue Yncen

[Ipukuaka v olleHKA pe3yJIbTaTOB
BBIYHUCIIEHUN

[Ipuknaka 1 OLleHKa pe3yJIbTaTOB
BBEIYMCIICHUN

JIunelinoe ypaBHeHue. Pemenne
YPaBHEHUH, CBOAAIINXCS K JIMHEUHBIM

JIuneiinoe ypaBHenue. Peuienue
YpPaBHEHUH, CBOJAIIMNXCS K TUHEUHBIM

KBagparHoe ypaBHenue. Pemenne

ypaBHeHHfI, CBOIAINMXCA K KBaApaTHBIM

KBanpatHoe ypaBHeHue. Penienue

ypaBHeHI/II\/JI, CBOAAINHNXCA K KBaApPaTHBIM

bukBanpaTHbie ypaBHEHUS

bukBanpaTHble ypaBHEHUs

[Ipumepsl penieHusi ypaBHEHUM TPEThEi
U 4YETBEPTOU CTEIIEHEH Pa3IoKEHUEM Ha

MHOXUTCIIN

[Ipumepsl penieHusi ypaBHEHUN TPEThEi
U 4YETBEPTOU CTEIIEHEH Pa3IOKEHUEM Ha

MHOXUTCIN

Pemenne mpoOHO-paIMOHATBHBIX
YpaBHEHUH

Pemenne npoOHO-palimoHaIbHBIX

bu6nuorex [IOK
https://m.edsoo.ru/7f43bf66

but6mmoreka [JOK
https://m.edsoo.ru/7f43¢542
bub6mmoreka [IOK
https://m.edsoo.ru/7143c542
bub6mmoreka [IOK
https://m.edsoo.ru/7f43¢3d0

but6mmoreka [JOK
https://m.edsoo.ru/7f43¢3d0

bubmorexa [JOK
https://m.edsoo.ru/7f43c9b6

bubmuoreka [JOK



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
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30
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32
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ypaBHEHUU

Perienne TeKCTOBBIX 3a/1a4
anreOpandecKuM METO0M

Perrenne TeKCTOBBIX 3a4a4
anredpandyecKuM METOI0M

Perienne TeKCTOBBIX 3a/1a4
anreOpandecKuM METO0M

KonrponpsHas paboTa o Teme
"YpaBHeHUsI ¢ O1HOH epeMeHHOoN"

YpaBHEHHE ¢ ABYMsI IEPEMEHHBIMU U
ero rpaduk

YpaBHEeHHE ¢ ABYMSI IEPEMEHHBIMU U
ero rpaduk

Cucrema IByX TUHEHHBIX YpaBHEHHI ¢
JIBYMsI TIGPEMEHHBIMH U €€ peIICHHe

Cucrema IByX JIMHEVHBIX YPAaBHEHUH C
JIByMsI IEPEMEHHBIMU U €€ pelleHne

CucrteMa IByX JUHEUHBIX YPaBHEHUH C
JIByMs IEPEMEHHBIMU U €€ pelleHne

Cucrema 1ByX JIMHEHHBIX YpaBHEHHH ¢
JByMsl IEPEMEHHBIMHU U €€ PEIICHNE

Pemenune cucreM IByX ypaBHEHU, OHO
13 KOTOPBIX JUHEUHOE, a IPYyTroe —
BTOPOU CTETIEHU

Pemienue cucrem AByX ypaBHEHUI, OJJHO
13 KOTOPBIX JUHEUHOE, a IPYyTroe —
BTOPOM CTENEHU

Pemenue cucrem AByX ypaBHEHUI, OJJHO
13 KOTOPBIX JUHEUHOE, a IPYyTroe —
BTOPOU CTENEHU

Pemenne cucreM IByX ypaBHEHHH, OHO
13 KOTOPBIX JIMHEIHOE, a APyroe —

https://m.edsoo.ru/7f43c9b6

but6mmoreka [IOK
https://m.edsoo.ru/7f43d0b4

bu6nuoreka [IOK
https://m.edsoo.ru/7f43d0b4

but6mmoreka [JOK
https://m.edsoo.ru/7f43d23a

bubmorexa [JOK
https://m.edsoo.ru/7f43d55a



https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
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BTOPOM CTENEHU

I'padrueckas MHTEpIIpETALINS CUCTEMBI
YPaBHEHHUH C IByMs IEPEMEHHBIMU

Perienue TekcToBBIX 33124
aredpanvdeckum crnocoOom

Pentenne TekCcTOBEIX 3a/1a4
anredpandecKkuM crnocooom

Kontponbhas padota nmo teme "Cucremsl
ypaBHEHHUI"

UuciioBble HEPABEHCTBA U UX CBOMCTBA
UYuciioBble HEPABEHCTBA U X CBOMCTBA

JIvHeitHbIe HEpaBEHCTBA C OJJHOM
IIEPEMEHHOM U UX PEIICHHE

JInHeliHbIe HEPABEHCTBA C OJTHOM
NEepPEMEHHOHN U UX pelIeHHe

JIvHeiiHbIe HEpaBEHCTBA C OJJHOM
MepEeMEHHON U UX peIIeHue

Cucrembl TMHEHHBIX HEPABEHCTB C
OJHOI MEPEMEHHON U X PELICHHE

Cucrembl TMHEHHBIX HEPABEHCTB C
OJHOU EPEMEHHOM U MX pElICHUE

Cucrembl TMHEWHBIX HEPABEHCTB C
OJIHOM ITIEPEMEHHOM U UX PEIICHHE

KBagpaTHble HEpaBEHCTBA U UX PEILLIEHUE
KBanpaTHble HEpaBEHCTBA U X PEILLICHUE

KBaI[paTHHC HCPABCHCTBA U UX PCHICHUC

KBaznpaTHble HEPaBEHCTBA U X PELLICHUE

bu6nunoreka [IOK
https://m.edsoo.ru/7f43ad5a

bubmmoreka [IOK
https://m.edsoo.ru/7f43af08

but6mmoreka [IOK
https://m.edsoo.ru/7f43af08

bu6nunoreka [IOK
https://m.edsoo.ru/7f43af08

bubmuorexa [JOK
https://m.edsoo0.ru/7f43b098

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

but6mmoreka [JOK
https://m.edsoo.ru/7f43b5a2



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
https://m.edsoo.ru/7f43b5a2
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KBanpaTHble HepaBeHCTBA U UX pellIeHUE

I'paduueckas uHTEpHIpEeTALIUS
HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMS TIEpEMEHHBIMH

I'padnueckas uHTEpHIpETALIUS
HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMS TIEpEMEHHBIMH

KonTponbhas pabota no teme
"Hepasenctna"

KBagparnunas pyskius, e€ rpadux u
CBOMCTBA

KBanpatuunas pynkuus, e€ rpagux u
CBONCTBa

KBanparuunas ¢pyHkuus, e€ rpaduk u
CBOMCTBA

[Tapabo:na, KOOpMHATHI BEPILIUHBI
napaboJibl, 0Cb CHMMETPHH 1apadoIibl

[Tapa6omna, KOOpIUHATHI BEPITUHBI
napaboIibl, 0Ch CHMMETPHH MapadoIibl

[Tapaboina, KOOPAUHATHI BEPIIMHbI
napaboIIbl, 0Cb CHMMETPHH MapadoIIbl

[Tapa6ona, KOOpAUHATHI BEPIINHBI
napadoIIbl, 0Ch CHMMETPHH MTapadoIIbl

[Tapa6ona, KOOpAMHATHI BEPILIUHBI
napa0oJIbl, 0Cb CHMMETPHH ITapalboJIbl

[Tapaboia, KOOPAUHATHI BEPIITHHBI
napaboJIbl, OCh CHMMETPHUH TTapadoIIbl
I'paduku pynkmmit: 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|

['paduxu pynkmmii: y = kx, y =kx + b,

but6mmoreka [{OK
https://m.edsoo.ru/7f43b098

bubnuoreka [JOK
https://m.edso0.ru/7f4396¢c6

but6mmoreka [IOK
https://m.edso0.ru/71f439842

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

but6mmoreka [IOK
https://m.edsoo.ru/7f439eb4

but6mmoreka [JOK
https://m.edsoo.ru/7f43a03a

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

but6mmoreka [JOK
https://m.edsoo.ru/7f43a3le

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



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
https://m.edsoo.ru/7f43a526
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y:k/X7 y:X3’ szX, y:|X|

I'paduku pynkuumii: y =kx, y =kx +b,
y:k/X5 y:X3’ szX, y:|X|

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

I'paduku pynkuumii: y =kx, y =kx +b,
y:k/X5 y:X3’ szX, y:|X|

KonrposnbHas padora no teme
"Oyukuun"

ITonsiTHE YK CIIOBOM
110CJIe10BATEIbHOCTH

3asaHue nociae10BaTeIbHOCTH
peKyppeHTHOH popmyIioif u popmynoi
N-ro WwieHa

Apudmerndeckas U reoMeTpuIecKast
IpOrpeccuu

Apudmernueckas u reoMmeTpudeckas
porpeccun

®opMyIibl N-ro WwieHa apuMeTHIeCcKOM
Y T€OMETPUYECKON MTPOrPECCUil, CyMMBI
IIEPBBIX N YICHOB

®opMyIibl N-ro WwieHa apuMeTHIeCcKOM
Y T€OMETPUYECKON MTPOrPECCUi, CYMMBI
IIEPBBIX N YWICHOB

®opmyItel n-ro WwieHa apu(MeTHIECKOn
Y T€OMETPUYECKON MTPOrpeCcCuil, CyMMBI
IIEPBBIX N YWICHOB

®opmyIibl N-ro wieHa apuMeTHIecKon
Y TEOMETPUYECKOI TPOTrPECCHI, CYMMBI
IIEPBBIX N YJIEHOB

®opmyIibl N-ro wieHa apuMeTHIecKom
Y TEOMETPUUYECKON TPOTrPeCCHii, CYMMBI

bub6nuoreka [JOK
https://m.edsoo.ru/7f43ab84

but6mmoreka [IOK
https://m.edsoo.ru/7143e6¢6

but6mmoreka [JOK
https://m.edsoo.ru/7f43ebda

bu6nunoreka [JOK
https://m.edsoo.ru/7f43ed7e

bub6mmoreka [IOK
https://m.edsoo.ru/7143{3b4

but6mmoreka [IOK
https://m.edsoo.ru/7143f58a

but6mmoreka [IOK
https://m.edsoo.ru/7f43ef2c

bubmuorexa [JOK
https://m.edsoo0.ru/7143{0c6

bubmuorexa [JOK
https://m.edsoo.ru/7143{72¢

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



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
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IMEPBLIX N YICHOB

N306paxeHune wieHOB apu(pMeTHIecKoil
U T€OMETPUYECKON ITPOrpeccuil TOUKaMu
Ha KOOPJIMHATHOM TJIOCKOCTH

N306paxeHue 4ieHOB apu(pMeTuIecKoil
Y T€OMETPUYECKON ITPOrpeccuil TOUKaMu
Ha KOOPJIMHATHOM TJIOCKOCTH

JIMHENHBIN ¥ SKCIOHEHIIUAIIbHBIA POCT

CnoxHbIe ITPOLCHTHBI

CnoskHble TPOLEHTHI

Kontponbhas pabota no teme
"YucnoBble NOCIEA0BATEILHOCTH"

[ToBTOpeHue, 06001eHNE 1
cucTeMaTH3aInsI 3HaHUH. 3aInCh,
CpaBHEHHE, ICHCTBHS C
JEHCTBUTEILHBIMY YUCITAMH, YHCIIOBAS
npsiMast

IToBTOpEeHME, 0000IIEHNE U
cucreMarusanus 3HaHui. [IponeHTsl,
OTHOIICHHUS, TPOMOPIIUU

IToBTOpEeHME, 0000IIEHNE U
cucremMarm3anys 3HaHui. OKpyTIeHHE,
npUOJINKCHUE, OI[CHKA

[ToBTOpeHue, 060061IeHNE 1
cucTemMaTh3anusa 3Hanui. Pemenne
TEKCTOBBIX 3a7]a4 apUPMETHUECCKUM
CII0COOOM

[ToBTOpeHue, 06001meHNE 1
cucTeMaTh3anys 3HaHui. Pemenue
TEKCTOBBIX 3a7a4 apU(PMETUYECKIM

bub6nuoreka [JOK
https://m.edsoo.ru/7f43fe0e

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

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

but6mmoreka [JOK
https://m.edsoo.ru/7f443b12

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



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
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CII0CO00OM

[ToBTOpenue, 0600IIEHNE U
cucTemMaTu3anus 3HaHui. Pemenue
TEKCTOBBIX 3a]1a4 apu(PMETHICCKUM
CII0COOOM

[ToBTOpeHue, 06001IeHNE 1
CHUCTeMaTH3alrs 3HaHHI.
[TpeoOpa3oBaHue anredpanveckux
BBIPa)KEHUH, TOMyCTUMBIC 3HAUCHUS

[ToBTOpeHue, 06001meHNE 1
CHCTEMAaTHU3aIlMs 3HAHUH.
[TpeoOpazoBaHue anredpandecKux
BBIPKCHUH, TOMYCTUMBIC 3HAYCHUS

IToBTOpEHME, 0000IIEHNE U
CHCTeMaTH3alMs 3HaHHI.
[TpeobOpazoBanme anredpanyecKux
BBIPXXEHUH, TOMMYCTUMBIC 3HAYCHHUS

[ToBTOpeHME, 0600IIEHNE 1
CHCTEMAaTH3aIlns 3HAHUH.
[TpeoOpazoBanue anredpanaecKux
BBIPKCHUH, TOMYCTUMBIC 3HAYCHUS

[ToBTOpenue, 0600IIEHNE U
cucremMaru3aiys 3HaHu. OyHKINH:
MOCTPOCHUE, CBOMCTBA N3YUYEHHBIX
GyHKIHHA

[ToBTOpeHue, 06001mEeHNE 1
cucTemMaTu3anuys 3HaHuil. OyHKIWW:
IIOCTPOEHUE, CBOMCTBA U3yUYEHHBIX
byHKIMA

[ToBTOpenue, 0600IIEHNE U
cucremMaruzainys 3HaHu. OYHKINH:
IIOCTPOEHNE, CBOMCTBA U3yUYEHHBIX
GyHKIHHA

but6mmoreka [IOK
https://m.edsoo.ru/7f443fea

but6mmoreka [IOK
https://m.edsoo.ru/7f4441ca

bubnuoreka [JOK
https://m.edsoo.ru/7f444364

but6mmoreka [JOK
https://m.edsoo.ru/7444612

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

but6mmoreka [IOK
https://m.edsoo.ru/7f444c¢56

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

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



https://m.edsoo.ru/7f443fea
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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[ToBTOpeHme, 0600MIIEHNE U
cucTemMaTu3aurs 3HaHui. OyHKINH:
MOCTPOCHUE, CBOMCTBA U3YUYEHHBIX
byHKIUH

[ToBTOpeHue, 06001IIeHNE 1
cucreMartu3anus 3Hanui. ['papudeckoe
pelleHre YpaBHEHUH U UX CHCTEM

[ToBTOpeHue, 06001IeHNE 1
cucreMaru3anus 3Hanui. ['papudeckoe
pellieHHE YPAaBHCHHUI U UX CUCTEM

HToroBasi KOHTpOJIbHAs paboTa
O000111eHrEe U CUCTEMATU3ALMS 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102

but6mmoreka [JOK
https://m.edsoo.ru/714452¢6

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



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

MPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOUN ITPOI'PAMMBI

7 KUIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

1.1

1.2

1.3

1.4
1.5

1.6

1.7

1.8

2.1

2.2

HpOBepﬂeMLIe NMpeaAMETHBIC PE3YJIbTAaThl OCBOCHUN OCHOBHOM
06pa303aTe.111)H0171 nmporpaMmbl OCHOBHOI'O 0o01ero Oﬁpa?aOBaHl/lﬂ

Yucna 1 BEIYMCICHUS

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

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

HaXOI[I/ITI) 3HaA4YCHUA YHCJIOBBIX BLIpa)I(eHPIfI, IMPUMCHATH
pa3H006pa3HHe CIIOCOOBI U l'[pI/IéMLI BBIYUCIICHUS 3HAYCHUN I[pO6HI:>IX

BBIPAXXEHUH, co/iepKalluX OObIKHOBEHHBIE U JIECATUYHBIE ApOOU

[lepexomuts OT oOnmHOW GOPMBI  3alMUCH  YHCE K JApPYyroi
(mpeobpa3oBBIBaTh  JCCATHYHYHO  JIpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCATUYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO
JIECATUYHYIO JPOOB)

CpaBHUBATh U YIOPSAJOYUBAThH pallMOHANIbHBIE YUCIIA

OxpyrisTh yucia

BBIONTHATE TPHUKUAKY W OICHKY pEe3y/ibTaTa BBIYHCICHHUM, OICHKY
3HQUEHUW YUCJIOBBIX BBIPAKECHUN. BBINIONHATH JIEUCTBUA €O
CTCTICHSIMH C HATYPaJIbHBIMH ITOKa3aTeIIIMU

[TpuMeHSITh TpHU3HAKKA JACITUMOCTH, PAa3JIO)KCHHE Ha MHOXHTEIU
HATYPaJIbHBIX YHCEI

Pemarh  mpakTUKO-OpUEHTHpPOBaHHBIE  3aJayM, CBSI3aHHBIE C
OTHOIICHUEM BEJIMYNH, MPOTMIOPITUOHATTEHOCTHIO BEJIUYHH,
MPOLEHTAMH, HWHTEPIPETUPOBATh pE3yNbTaThl pEIIeHUs 3ajad C
y4€TOM OTPAaHUYCHUM, CBSI3aHHBIX CO CBOHCTBAMHU paccMaTpPHUBAEMBIX
00BEKTOB

AnreOpanyeckre BbIpaKeHHUs

Hcnonmp30BaTh  aireOpanveckyr0 TEPMHHOJIOTHIO H  CHMBOJIHKY,
MPUMEHSTH €€ B TIPOIECCe OCBOCHHSI Y4eOHOTO MaTepHrala

Haxoaute 3HaYeHUS 6YKBCHHLIX BBID aXKESHUM npu  3aJJaHHBIX

S3HAYCHUAX MEPEMCHHBIX
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2.5

2.6

2.7

3.1

3.2

3.3

3.4

3.5

3.6

4.1

4.2

BoimonusaTe npeoOpa3oBaHUS 1IEJIOTO  BBIPAXKEHHS B MHOTOYIEH

MIPUBEJICHUEM MOAO0OHBIX CJIaraeMbIX, PACKPhITHEM CKOOOK

BBINONHATE YMHOKEHHE OJHOYJIEHA Ha MHOI'OYJIEH U MHOIOYICHA Ha
MHOTOYJIEH, TPUMEHATh (OpMysbl KBaJpaTa CyMMbl U KBajapaTa

pa3HoCTU

OCYH_[eCTBHHTL Pa3JI0KCHUC MHOTOYWICHOB HAa MHOKUTCIIA C IIOMOIIbBIO
BBIHECEHUS 33 CKOOKH 06III€FO MHOXUTCJIA, TPYIIIMPOBKU ClIaracMbIX,

npUMeHeHUs (OPMYJT COKPALIEHHOTO YMHOXKEHHUS

HpI/IMeHHTB Hp606pa30BaHI/IH MHOI'O4JICHOB IJId PCIICHUS Pa3IMYHBIX

3a/1a4 U3 MaTeMaTHKH, CMEXHBIX IIPEMETOB, U3 PEAJIbHON IIPAKTUKH

Hcnonps3oBaTh CBOMCTBA CTENEHEW C HATYpaJbHBIMHU I10Ka3aTEIIIMHU

JUTsl IpeoOpa3oBaHusl BIpAXKEHUN
VYpaBHEeHUSI U HEPABEHCTBA

Pemate sMHEWHBIE ypaBHEHHsS C OJHOW IEPEMEHHOW, IPUMEHSS
[IpaBUja Mepexoja OT UCXOMHOIO YPaBHEHMs K PABHOCWIBHOMY €MY.

[IpoBepsTh, SIBAAETCS JIU YACIO KOPHEM YPaBHEHUS

[Ipumensitb rpaduueckue METOAbl NPU PELIEHUU JUHEHHBIX

YPaBHEHUH U UX CUCTEM

[TonGupath npumMepsl Hap YUCEN, SABISIOMUXCS PELIEHUEM JIUHEHHOTro

YpaBHCHUA C ABYMA IEPEMCHHBIMHA

CTpouTb B KOOPAMHATHOH IIIOCKOCTH I'paduK JMHEHHOTO ypaBHEHHUS C
JIBYMs TEPEMEHHBIMHU; MOJIb3YSACh TI'paUKOM, NMPUBOJUTH MPUMEPHI
pelieHusl ypaBHEHUS

Pemate cuctemsl IByX JUHEHHBIX YPAaBHEHUN C ABYMS IIEPEMEHHBIMU,
B TOM 4HCJIE TpapUUecKu

CocTaBnaTh U pemarh JUHEHHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX
YPaBHEHUH 110 YCJIOBUIO 3a7a4¥, HUHTEPIIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3aJa4¥ ITOJTYyYEHHBIN pe3yJIbTaT

Koopaunats! u rpapuku. Oynkunn

N300paxaTh Ha KOOPAWHATHOMW NPSIMON TOYKH, COOTBETCTBYIOIIHE
3alaHHBIM KOOpAWHATaM, JIy4d, OTPE3KH, HHTEPBAJIbI, 3alUCBHIBATh

YU CJIOBBIC TIPOMEKYTKH HA a.nre6pa1/meCI<0M SA3BIKE

Ormeuatrs B KOOpI[I/IHaTHOﬁ IINIOCKOCTH TOYKH II0 3aJaHHBIM

KOOpAuHaTamMm



4.3

4.4

4.5

4.6

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

1.1

1.2

1.3

2.1

2.2
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Crpouts rpaduxu muHEHHBIX GyHKIHA. CTpouTh rpaduk QyHKIUU y
= |x]

OnuceiBaTh C MOMOIIBI0 (YHKIMI W3BECTHBIE 3aBUCUMOCTU MEXITY
BEeIIMYMHAMU: CKOPOCTh, BpEMs, pPACCTOSHHE, IICHY, KOJHUYECTBO,

CTOMMOCTb, IPOU3BOIUTENILHOCTD, BpeMsi, 00BEM paboThI
HaxonuTh 3HaueHune QyHKIMU [0 3HAYECHUIO €€ apryMeHTa

[Tonumats rpaduyeckuif Ccrnoco0 MNpEeACTaBICHUS M aHAIN3a
uHpOpPMaLMK, W3BIEKaTh M HWHTEPHPETHPOBATH HHPOPMALUIO U3

rpaUKOB pealibHbIX MPOLECCOB U 3aBUCUMOCTEM

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
00pa30BaTeJILHOM NMPOrPaMMbI OCHOBHOT'0 00111€r0 00pa3oBaHUs

Yucia U BEIYMCIIEHUS

Hcnons3oBaTe  HadaJbHbIE  MNPEIACTABICHUS O  MHOXKECTBE
JEUCTBUTEIIBHBIX YUCEN JJI CPAaBHEHUS, OKPYIVICHUS W BBIYUCIICHUH,
n300pakaTh JCHCTBUTENbHBIC 4YHCIA TOYKAMH HA KOOPIMHATHOU
NPAMO

[IpumensiTb MOHATHE apuU(METUYECKOrOo  KBAJpPaTHOTO  KOPHS,
HaXOJUTh KBaJpaTHblE KOPHHU, MHCIONB3ysl TpPH HEOOXOAMMOCTHU
KaJIbKYJISITOP, BBIMOJIHATH MPeoOpa3oBaHMs BHIPAKEHUH, COAEepKaIIUX

KBaJIpaTHBIE KOPHU, UCIIOJB3Ys CBOWCTBA KOpPHEH

Hcnonp30BaTh 3amucH  OONBIIMX M MAajbIX 4YHCEI C IOMOIIBIO
JECATUYHBIX Opo0ei u cTeneHel uncna 10

Anrebpanyeckue BbIpaXXeHUS

[TpuMeHSITh TOHSATHE CTEIMEeHH C IEIBIM ITOKA3aTeeM, BBITIONHATh

Hp€O6p330BaHI/I$I BBIpa)KeHHﬁ, coacpkaliux CTCIICHU C LOCJIbIM

IIoKa3aTcjiem

BBIMONHATE ~ TOXKIECTBEHHbIE  MPEoOpa3oBaHUs  PALMOHAIBHBIX
BBIDQXCHUII Ha OCHOBE IPABUJI JEHCTBUU HAJ MHOIOWIEHAMH U

anreOpandecKuMu APoOsSIMHU

PacknanniBath KBaIlpaTHBIfI TpéX‘-IJIeH Ha MHOXHUTCIIN
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4.1

4.2
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kix

[TpumensTh MpeoOpa30BaHUs BBIPAXKEHUM ISl PEIICHUs PAa3IUYHBIX

3aaa4 U3 MaTCMaTUuKH, CMCKHBIX MMPEAMCTOB, U3 peaJIBHOﬁ IMMPAKTUKN
ypaBHeHI/IH " HECPABCHCTBA

Pemarsn HHHeﬁHBIe, KBaJApaTHBIC YpaBHCHUA U PALUOHAJIBHBIC
YpaBHCHUA, CBOAAIIHNECA K HUM, CUCTCMbI IBYX ypaBHCHI/IfI C IAByMs

MNEPpCMCHHBIMU

IIpoBoauTh MIPOCTEHINNE WCCIECNOBAaHUA YPAaBHEHUM U CHUCTEM
ypaBHEHHW, B TOM 4YHCIE C TPUMEHEHHEM TpapuuecKux
npeacTaBiIeHUi (yCTaHaBIMBaTh, UMEET JM ypaBHEHHE WM CHUCTEMa

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

[lepexomuth OT CJOBECHOH  (OPMYIHpPOBKM 3agadyd K  e€
anreOpanvyeckoil MOJIEIH C TOMOIIBIO COCTABIICHUS YPaBHEHUS WU
CHUCTCEMBbI ypaBHeHHﬁ, HHTCPIPECTUPOBATH B COOTBETCTBUHN C

KOHTCKCTOM 3a1a4u HOqueHHBIfI pe3yibTaTt

[IpuMeHATHh CBOKCTBA YMCIIOBBIX HEPABEHCTB Il CPABHEHUS, OLICHKH,
pelaTh JMHEMHbIE HEPABEHCTBA C OJHOM NMEPEMEHHOW U UX CUCTEMBI,
JaBaTh  rpauuecKkyl0  WUIIOCTPAlMI0O  MHOXKECTBA  pElIeHUN
HEPaBEHCTBA, CHCTEMbI HEPABEHCTB

OyHKIMU

[ToHumMaTh ¥ UCHONB30BaTh (PYHKUMOHAIbHbIE MOHATUS M A3BIK
(TepMUHBL, CUMBOJIMYECKHE OOO3HAUYEHMsSI), OINPEAENATh 3HAUYECHUE
(GYHKIMU 1O 3HAYEHMIO apTyMEHTa, ONpEeNsiTh CBOWCTBA (YHKLUHU
o e€ rpaduky

Ctpoutb rpaduKu 3JIeMEHTapHBIX (PYHKIUH BH/IA:
y=k/x

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

rpaduky
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1.1

1.2
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23

24

2.5

2.6

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHUS] OCHOBHOI
00pa30BaTeJIbLHON MPOrPaMMbI OCHOBHOT'0 00111er0 00pa3oBaHus

Yucia U BEIYMCIIEHUS

CpaBHI/IBaTb U yHnopssaouuBaTb pPALUMOHAJIBHBIC W HUPPANUOHAJIBHBIC

qucia

BremonaaTs apI/I(I)MeTI/ILIeCKI/IC HCP'ICTBHH C pallMOHAJIbHBIMU YUCJIaMH,
coucTasd YyCTHBIC W IHCBbMCHHBLIC HpI/IéMBI, BBIINIOJIHATH BBIYUCICHUA C

HppaiuOHAJIbHBIMU YHUCJIaMU

HaxonuTe 3HayeHUs cTeneHeld ¢ LENbIMU IOKA3aTelIIMU UM KOPHEW,

BBIYUCIIATH 3HAYCHHU S YHCIIOBBIX BI)Ipa)I(eHI/IfI

OprrJ’I}ITB JIECTBUTEIIbHEIE YucCia, BBIIIOJHATD NPUKUIKY pE3yJibTaTa

BBIYMCIICHUM, OLIEHKY YMCIIOBBIX BBIPAXKECHUN
YpaBHEHHUs U HEPABEHCTBA

Pemate nMHENHBIE W KBaJpaTHbIE  yPaBHEHHUs, YypaBHEHMUS,

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

Pemate cuctempl 1ByX JMHEHHBIX YPABHEHUMN C JBYMs IIEPEMEHHBIMHU
U CUCTEMBI JIByX YPaBHEHHM, B KOTOPBIX OJTHO YPAaBHEHUE HE SIBISAETCS

JIMHEUHBIM

Pemrate TexcToBBIC 3aJa4n aJ'Il"€6paI/ILIeCKI/IM CII0cCOOOM ¢ IIOMOIIBIO
COCTaBJICHHUA YpaBHCHHA HIIM CUCTEMBI [BYX ypaBHeHI/Iﬁ C IByMA

NEPpEMECHHBIMU

IIpoBoguTh MpOCTEUIINE HUCCIENOBaHWS YPAaBHEHUH U CHUCTEM
ypaBHEHHH, B TOM 4YHCIE€ C TPUMEHEHHEM TpapHuecKux
IIpeJICTaBIeHUN (HallpuMep, yCTaHaBIUBaTh, UMEET JI YPaBHEHHUE WU

CUCTEMa ypaBHEHHUH PEIICHUs, €CJTU UMEET, TO CKOJBKO)

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

peUICHUEC C MOMOIIbIO CUMBOJIOB

Pemrate cucteMbl JITMHEHHBIX HCPABCHCTB, CHCTCMbI HCPABCHCTB,
BKJIFOUAIOIIUE KBAJPAaTHOE HEPABEHCTBO, H300paXkaTh pEUICHUE
CHCTEMBbI HEPAaBEHCTB Ha YHCIIOBOHM IMPSIMOM, 3alMCHIBATh PEIICHUE C

IIOMOIIbIO CHUMBOJIOB
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34

4.1

4.2

4.3

44

Hcnonbs30BaTh HEpAaBEHCTBA MPU PEILICHUH PA3JIMYHBIX 3a/1a4
OyHKIMU

PacrioznaBate  GyHKIIMM ~ HW3y4YeHHBIX  BUAOB.  [loka3biBaTh
CXEMAaTUYECKH PACIONIOKEHNE HA KOOPAMHATHOM TIIOCKOCTH IrpauKoB
bynkumii Buga: y=kx, y=kx+b, y=~k/x, y=ax’+bx-+c, B 3aBUCUMOCTH OT
3HaYeHUI K0d()(PUIIMEHTOB, OMUCHIBATH CBONCTBA (PYHKIIHI
[Toka3piBaTh CXEMaTHYECKH pACHOJIOKEHHE Ha  KOOPAWMHATHOM
TUIOCKOCTH TpapuKkoB (QyHKIWH Buma y = YX, y = |X| U OmHCHIBAaTh

cBoOlcTBa (DyHKITHI

Crpouts u wu300pakaTb cXeMaTH4YEeCKH TpaduKu KBaJpaTUYHBIX
(GyHKUMH, ONUCBHIBaTH CBOWCTBA KBaJpPaTHUUHBIX (QYHKUMH MO HX
rpadukam

Pacnio3HaBaTh KBagpaTH4Hyr0 (YHKIMIO 1O (Qopmysie, MPUBOAUTH
OpUMEpPbl KBAJApPaTUYHBIX (DYHKUIUI M3 peasbHOW KU3HH, (U3MKH,
reoMeTpHUH

Apudmerndeckas ¥ reoMeTpudecKas Iporpeccuu

Pacnio3znaBaTh apu(MeTHYeCKyr0 U F€OMETPUUECKYIO TIPOIPECCUH TIPU
pas3HbIX crloco0ax 3aJaHus

BbINONHATE BBIYMCIEHUS € HCIOJIB30BAHUEM (GOpPMYINl A-TO YiEHA
apu(MeTnyecKkoil U reoMeTpUYecKOil Mporpeccuil, CyMMbI MEPBbIX N
YJICHOB

N300paxaTh 4ieHbl MOCIEeI0BAaTEIbHOCTH TOYKAaMH Ha KOOPAMHATHOMN
IUIOCKOCTH

Pemartp 3amaun, cBsI3aHHBIE C YHCIIOBBIMU IOCIIEIOBATEILHOCTSIMU, B
TOM YHCII€ 3aJa4d W3 pealbHOM JKU3HU (C HCIOJIb30BaHUEM

KaJbKYJIATOPA, IU(PPOBBIX TEXHOJIOTHIA)
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IIpoBepsiemMblii 31eMeHT cOAepPKAHUSA

Yucna ¥ BBIYUCIICHUS

Jpobu 0OBIKHOBEHHbBIE U JAECSITUYHBIE, IEPEX0]] OT OJHON (POPMBI 3aIUCU
napoOeit k npyroi. IloHsTHE palMOHANBHOIO YHUCIA, 3alUCh, CPAaBHEHHUE,
YHOPSAA0OYMBAHUE PALlMOHATIBHBIX YHCE

ApudmeTrnueckue AeUCTBUA C pallMOHAIbHBIMU YuCiIaMu. Pemienue 3amay
U3 peajbHOI MPaKTUKK HA YaCTH, Ha Ipoou

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeleM: OIpelesieHne, NpeoOpa3oBaHue
BBIPQYKEHUI HA OCHOBE ONPE/EJICHNUS, 3alIUCh OOJIBIINX YUCEI

[IporneHTsl, 3anKCh MPOLIEHTOB B BUAE APOOH U APOOH B BHJIE MPOLIECHTOB.
Tpr ocHOBHBIE 3a7auM Ha NPOLECHTHI, PEIICHUE 3alad W3 PEAIbHOU
IIPaKTUKU

[IpumeHeHne NPU3HAKOB JEIUMOCTH, pa3/IOKEHUE Ha MHOXHUTEIU
HaTypaJIbHBIX YUCEI

PeanpHble 3aBUCHMOCTM, B TOM 4Mcie TMpsMas M oOpaTHas
IIPONOPLIUOHAIIBHOCTH

Anrebpanyeckue BbIPAKEHHS

IlepemeHHbIE, UNCIOBOE 3HAUYEHHWE BBIPAXKEHUS C IEPEMEHHOM.
JlormycTrMble 3HaUeHUS TEPEMEHHBIX

[IpencraBneHne 3aBUCUMOCTH MEXAY BEIMYMHAMH B BHIE (OPMYJIHI.
Boruucnenus no popmynam

IIpeoOpa3oBanne OyKBEHHBIX BBIPAKEHHUH, TOXKIECTBEHHO paBHbIE
BBIPAKEHUS

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTeIeM

OpnowieHsl u  MHorowieHol. CreneHb MHorowieHa. CliokeHue,
BBIUUTAaHUE, YMHOKEHNE MHOTOUYJIEHOB

@opMyJbl  COKpAIIEHHOTO YMHOXKEHMS: KBaJpaT CyMMbl W KBajapar
paszHoctu. dopmyna pasHOCTH KBaApaToB. PaznojkeHue MHOTOYJIEHOB Ha

MHOXHUTCIIN

YpaBHeHust
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1.3

VYpaBHEHHE, KOPEHb ypaBHEHHs, IMpaBHia NpeoOpa3oBaHUs YpaBHEHUS,

PaBHOCWJIBHOCTb YPaBHEHUH

JIuHeiiHOEe ypaBHEHHE C OJHOM MEPEMEHHOM, YMCIIO KOPHEH JMHEWHOrO

YPAaBHEHUS, PEIICHHUE JIMHEHHBIX YPABHEHUN

CocraBneHue ypaBHEHUN MO YCIOBUIO 3a7a4u. PernieHne TeKCTOBBIX 3a/1a4

C TIOMOIIIBIO YPaBHEHH
JluneiiHoe ypaBHEHHE C ABYMsI IEPEMEHHBIMU U €T0 rpaduk

Cucrema JIByX JMHEWHBIX yYpaBHEHUH C ABYMs NepeMEHHbIMU. Pemienue
CHUCTEM YypaBHEHUH cmocoOoM moAcTaHOBKH. IIpumepsl pemeHus

TEKCTOBBIX 33J1a4 C IIOMOLIBIO CUCTEM YPaBHEHUU
Koopaunats! u rpapuku. Oynkuuu
Koopaunara Toyku Ha mpsMon

YucaoBbie IMPOMCIKYTKH. Paccrosmne MCKIAY ABYMs1 TOYKaMH

KOOPJMHATHOM MPSIMOi

[IpsiMmoyronpHas cucteMa koopauHat, ocu Ox u Oy. AGciucca u opJiiHaTa

TOYKHU Ha KOOPAUHATHOM IIOCKOCTH

[Tpumeps! rpadukoB, 3a7aHHbIX popMyaaMu. YTeHne rpaMKoB peaqbHbIX

3aBUCHUMOCTEHN

[Tonstue pynkuuu. I'papuk ¢pynkunuu. CroiicTBa GpyHKIMN

Jluneiinas pynkuus, e€ rpaguk. I'paguk dpyHKum y = ||

I'padmueckoe peleHne JMHEHHBIX YPaBHCHHW W CHCTEM JIMHEHHBIX

ypaBHEHU

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Yucna ¥ BEIYMCICHUS

KBanpatHbslit kopeHb u3 uucna. lloHsTHe 00 HppalMoHAJIBLHOM YHCIIE.
JecsaTruunble NpUOIMKEHHUS] UPPALIMOHAIBHBIX YHCEN

CpoiicTBa apu()METHUECKUX KBAJIPATHBIX KOPHEH W UX NpPUMEHEHHE K
npeoOpa3oBaHUI0 YHUCIIOBBIX BBIPAKCHUN u BBIYUCIICHUSM.

JlelicTBUTENBHBIC YHCIIA

CreneHp ¢ nenplM IokazaTeneM M e€ cBoiicTBa. CTaHgapTHas 3aluch



2.1

2.2
23
24

3.1

3.2
33

34

3.5
3.6
3.7
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4.1
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qucIa
Anrebpanyueckue BbIPAKCHHS

KBanpaTtHblii TpéXuieH, pa3/Io)KEHHE KBaJApaTHOTO TpEXWIEHA Ha

MHOKUTEIH

Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO aire0pandecKkoit 1poou
CrnoxeHue, BRIMUTaHNE, YMHOKECHHE, JICTICHUE allreOpandecKux apooei
PanmonansHbIe BRIpOKEHUS U X TIPeoOpa3oBaHue

YpaBHEHHsI 1 HEpABEHCTBA

KBangpatHoe ypaBHeHHe, (opMyna KOpHEH KBaapaTHOTO YpaBHEHHUS.

Teopema Buera
Pemenue ypaBHeHU, CBOIALINXCA K TUHEHHBIM U KBaJPaTHBIM
[Ipocreitmue npoOHO-pallMOHATBHBIC YPaBHEHUS

I'paduueckas uHTEpHpeTanys ypaBHEHHUH C JBYMs MEPEMEHHBIMH H
CUCTEM JIMHEWHBIX YpaBHEHUH C JByMs IepeMeHHbIMU. IIpumepsl

pEIIeHUs] CUCTEM HEJTMHENHBIX YPAaBHEHUM C ABYMS [IE€PEMEHHBIMU
Pemenre TekCTOBBIX 3a71a4 alNTreOpandecKuM CriocoOoM

YucnoBble HEPAaBEHCTBA U X CBOMCTBA

HepaBeHCTBO ¢ 01HOM ITEpEMEHHON

PaBHOCMIIBHOCTH HEPABEHCTB

JInHeliHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOMN

CucremMbl TMHEVHBIX HEPABEHCTB C OJAHOM IIEPEMEHHON

OyHKIT

[Tonsatue Qynkuuu. OO6nacTb ONpeAeNeHUss U MHOXECTBO 3HAUCHHM
¢ynkuuu. CiocoOs! 3a1anus GyHKIUH

I'padux Gpynkuuu. YreHne cBocTB GyHKINHU 1O €€ rpaduKy
[Tpumeps! rpadukoB GYHKINH, OTPAKAIOUINX peaTbHbIE TPOLIECCHI

(I)YHKI_II/II/I, OINMUCBIBAKOINHEC IIPAMYIO H 06paTHy10 MMpONMOPHUOHAJIBHBIC

3aBHCHUMOCTH, UX TpapuKu
@yHkIUU y =x7 y = x°
Oyukmuu y = [x, y = |x|

['padmaeckoe perreHne ypaBHEHUH U CUCTEM YPaBHCHHMA
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2.5
2.6
2.7
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2.9
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IIpoBepsieMblii JJIEeMEHT COJEePKAHUS

Yucna ¥ BEIYUCICHUS

PaHI/IOHaIIBHBIe quciia, UppalroOHAJIbHBIC YMCiIa, KOHCYUHBIC M OeCKOHEUYHBIE

JECATUIHBIC IPOOH

MHOK€ECTBO  JI€MCTBUTEIIBHBIX  YMCEN, JCHCTBUTEIBHBIE YHMCIA KakK
OecKOHEUYHBIE JecsATHUHbIe IpoOu. B3auMHO OHO3HAYHOE COOTBETCTBUE
MEKJly MHOYKECTBOM JICUCTBUTEIBHBIX YHUCEN U KOOPJIUHATHOM MPSAMOU.

CpaBHEHHE ACHCTBUTEIBHBIX YHCEI
Apudmerndeckue ASHUCTBUS C ACHCTBUTEILHBIMU YHCIIAMA

3mepenns, npuOMmmKeHus, OIEHKU. Pa3Mepbl OOBEKTOB OKPYKAIOIIETO
MUpa, JIUTEIBHOCTh MPOILIECCOB B OKpykaromeM wmupe. [IpubnmxéHHoe
3HAQYCHUE BEJIMYMHBI, TOYHOCTh mNpuOmmwkeHus. OKpyrieHue dHcel.

[Ipukuka v OLEHKa pe3yJbTaTOB BEIYMCIICHUM

VYpaBHEHMS 1 HEPAaBEHCTBA

VYpaBHEeHUs ¢ OJTHON TTEPEMEHHOI

JIuneitnoe ypaBHeHue. Pemenne ypaBHEeHUM, CBOIAIIMXCS K TUHEUHBIM
KBanpatHoe ypaBHeHue. Pemienue ypaBHeHH, CBOASIINXCS K KBaJPaTHBIM

buxBanpatHoe ypaBHeHue. IIpuMepbl pemieHuss ypaBHEHHH TpEeTbed H

YETBEPTOU CTENEHEN PA3JIOKEHUEM HA MHOKUTEIIN

Pemenne npoOGHO-paliMOHABHBIX YpaBHEHUN

CucreMbl ypaBHEHUI

VYpaBHeHHE ¢ AByMS IEPEMEHHBIMH H €T0 Tpaduk

Pemienue cuctem AByX JIMHEMHBIX YpaBHEHUH C IBYMsI IEPEMEHHBIMU

Pemenne cuctem IByX ypaBHEHUH, OJHO U3 KOTOPBIX JIMHEMHOE, a IPyroe —

BTOPOM CTENEHU

['padmyeckas MHTEpIpETALIMS CUCTEMBl YPaBHEHUH C IBYMS IEpEMEHHBIMU
Pemenne TeKCTOBBIX 33724 anreOpanyeckuM crocooom

YuciioBble HEPABEHCTBA U UX CBOMCTBA

Peuienune MMHENHBIX HEPABEHCTB C OJHON NIEPEMEHHOU

Pewienue cucrem JIMHENHBIX HEPABEHCTB € OJHOM NIEPEMEHHOMN

KBanpaTHbie HepaBeHCTBa
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4.4

4.5

['padpuueckass uHTEpIIpETAIlUsl HEPABEHCTB U CHUCTEM HEPABEHCTB C JIBYMS

HepEeMEHHBIMU

DyHKIUU

KBanpatnunas ¢ysnkuus, eé rpaduk u cpoiictBa. Ilapabona, koopanHaThl
BEPILINHBI TapadoIIbl, 0Cb CAMMETPUH TapadoIIbI

I'paduxu Qynkmit y=kx, y=kx+b n ux cBOHUCTBa

I'paduxu Gynkumit y=k/x, y = x° 1 UX CBOHCTBa

I'paduxu QyHKIU , 1 UX CBOICTBA

YucnoBele NOCIE10BATENBHOCTH

OmnpeneneHne ¥ CHOCOOBI  3aJlaHMs  YMCIIOBBIX I1OCIIEIOBATEILHOCTEH.
3amaHue Mocae0BaTeIbHOCTH PEKYPPEHTHOM (opMysoil U GopMynoil n-ro

YJICHA

Apudmerndeckass mporpeccusi. @opmysbl n-ro 4jieHa apupMETHISCKON
MIPOTPECCUU, CYMMBI NIEPBBIX /1 YJIEHOB

I'eomerpuueckas mnporpeccus. Popmylbl 7n-I0  4Yj€HA T'E€OMETPUUYECKOU
MIPOTPECCUU, CYMMBI IEPBBIX 7 YJICHOB

N300paxeHne 4iI€HOB apU(PMETHUECKOM U TEeOMETPUYECKOM Mporpeccuit
TOYKAMU Ha KOOPAMHATHOW IUIOCKOCTH. JIMHEMHBIA M DKCHOHEHUMAIBbHBIN
pocT

Ci10XHBIE TPOLICHTHI

IMPOBEPSEMBIE HA OI'D 11O MATEMATHUKE TPEGOBAHUS K
PE3YJBHBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJILHOM
IPOI'PAMMBI OCHOBHOI'O OBIIIET'O OFPA30OBAHUS

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM pe3yJabTaTaM
NPoOBEPSIEMOr0 0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'O
TpedOBaHMSI o0mero oopazoBanus Ha ocHoe PI'OC

YMeHne omnepupoBaTh MOHATUSIMH: MHOXECTBO, TOJIMHOMXECTBO,
Omnepaluy HajJ MHOXECTBAMU;, YMEHHE ONEPUPOBATH MOHITHIMHU:
rpad, cBsi3HBINA rpad, 1epeBo, MUK, TPUMEHATh UX MPU PELICHUU
3a/la4; yYMEHHE HCIONB30BaTh TIpaduyecKkoe MpeAcTaBlICHUE

MHOXCECTB IJid ONHCaHUs PCaJIbHBIX MNPOLCCCOB U 9[BJ'I€HI/II>1, npu



peIIeHNH 33129 U3 APYTHX YUeOHBIX MPEIMETOB

YMeHHue OmnepupoBaTh IOHATHAMU: OIPEACICHHE, AaKCUOMa,
TeopeMa, J0Ka3aTelbCTBO, YMEHHME paclO3HaBaThb HCTUHHBIE H
JIO’KHBIE BBICKA3bIBAHUsA, IPUBOJUTH IPUMEPBl U KOHTPIPUMEPHI,

CTPOUTDH BbICKA3bIBAHUA U OTPULIAHUS BBICKA3bIBaHHI

YMeHue oneprupoBaTh MOHATUSMU: HATYPAJIBHOE YHUCIIO, IIPOCTOE U
COCTaBHOE 4YHUCIJIO, JEIUMOCTb HATypaJIbHBIX 4YHCEN, NPU3HAKU
JIEIUMOCTH, LIEJ0€ YHCI0, MOAYJb YUCia, OOBIKHOBEHHAs! IpO0b U
JecaTU4YHas JpoOb, CTaHJAPTHBIA BUJA YHUCIA, PAMOHAIBHOE
YHUCIIO, UPPALMOHAIBHOE YHCIO0, apuPMETHUYECKH KBaJlpaTHbBIN
KOPEHb; YMEHHUE BBIIIOJHATh ACUCTBUS C YMCIaMH, CPaBHUBATh U
YHOPSAI0YMBATh YHUCIA, NPEICTABIATh YHUCIA HAa KOOPAMHATHOU
IOpSIMOM, OKPYIJISATH YMCIIA; YMEHHE AENaTh MPUKUAKY U OLEHKY

pe3yiabTara BBIYHCIICHHI

YMeHne ONCpUPOBATh IMOHATHUAMU: CTCIICHL C LCJIBIM IMOKA3aTCJIEM,
apupMeTHIecKuit KBaJIpaTHBIN KOpEHb, MHOT'OYJIEH,
anreOpamdeckas JpoOb, TOXIECTBO, 3HAKOMCTBO C KOpPHEM
HATypaJbHOH CTENeHH OOJbIlle EIWHUIIBI; YMEHHE BBINOIHATh
pacuétel 1O (QopMmylaMm, MpeoOpa3oBaHUA IENbIX, JIPOOHO-
palMOHATILHBIX BBIPAXKEHUH U BBIPAXKEHUIN C KOPHIMHU, Pa3IOKEHHUE
MHOIro4jJj€Ha Ha MHOXHTCIHM, B TOM 4YHCJIC C HCIIOJIB30BAaHUCM

(I)OpMyJ'I PAa3HOCTU KBAAPATOB U KBaJApaTa CyYMMbI U Pa3HOCTHU

YMeHue  onepupoBaThb  IOHATUSAMH:  YHUCIOBOE  PABEHCTBO,
YPaBHEHHE C OJHOW IIEPEMEHHOW, YHUCIOBOE HEPABEHCTBO,
HEPaBEHCTBO C IIEPEMEHHOM; YyMEHHE pellarb JHWHEUHBIE W
KBaJIpaTHbIE ypaBHEHUS, APOOHO-pallMOHANIBHBIE YPaBHEHHS C
OJIHOM IIEPEMEHHOM, CHUCTEMBbl JBYX JIMHEWHBIX YpPaBHECHWIA,
JUHEMHbIE HEpaBEHCTBA M WX CHUCTEMBI, KBaJpaTHbIE M JPOOHO-
palMOHAIbHBIE HEPABEHCTBA C OJHOW IEPEMEHHOH, B TOM 4YHCIIE
IIPU PEIICHNUH 33J1a4 U3 APYTUX NPEIMETOB U NPAKTUYECKUX 3a/1a4;
YMEHHUE HUCIOJIb30BaTh KOOPAMHATHYIO INPSMYIO U KOOPAMHATHYIO
IUIOCKOCTh JJIs1 M300paXKeHUsl PEeLCHUH ypaBHEHUH, HEPABEHCTB U

CHUCTEM

YMeHue onepupoBaTh MOHATUSAMH: (QYHKUUSA, rpaduk QyHKIUH,

HYJIN (bYHKHI/II/I, MMPOMECIKYTKH 3HAKOIIOCTOAHCTBA, MNPOMCEKYTKHU
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BO3pacTaHus, yObIBaHUS, HauOOJbIIEe W HANMEHBIIEE 3HAYCHUS
GyHKUMM; ~ yMEHHME  ONEepUpoBaTh  MOHATHAMHU:  HpsMas
NPOTIOPIMOHATBHOCT,  JIMHEWHas  (QyHKIUS,  KBaJpaTU4HAs
¢byHKUMs, oOpaTHas NPONOPLUUOHAIBHOCTD, Napabosa, rumnepoona;
yMEHHE CTpPOUTh Ipaduku (QyHKUUH, UCIONB30BaTh Ipaduku Ui
OTIpe/IeIeHUs] CBOIMCTB MPOLIECCOB M 3aBUCUMOCTEH, JUIsl pelIeHHUs
3aa4d U3 APYTUX YIeOHBIX MPEAMETOB M PEaTbHOM )KU3HU; YMEHHE

BbIPpaXXaTb (bOpMy.]'IaMI/I 3aBUCUMOCTH MEXY BEIIMYMHAMU

VYMeHue  onepupoBaTh  MOHSATHAMHU:  IOCJIEIOBATEIbHOCTb,
apudMeTHuecKkass W TeOMETpUYecKas IPOrPECCHH; YMEHHE
UCIIOJIb30BaTh CBOMCTBA MOCIENOBATEIBbHOCTEH, (POPMYJIIBI CyMMBI
U OOLIero wWieHa IpU pPEHIeHHM 3ajad, B TOM 4YHCIE 3aJad U3

JIPYTUX Y4eOHBIX MIPEIMETOB U PEaIbHOM JKU3HU

VYMeHue pemarth 3a7a4i pa3HbIX TUIIOB (B TOM YMCJIE€ HA IPOLIEHTHI,
JOJM W 4YacTH, IBM)KEHHE, padoTy, IEHy TOBAapOB M CTOMMOCTb
INOKYIIOK ¥ YCIYyr, HaJord, 3aJayd U3 O00JacTH YyHpaBIeHUs
JUYHBIMH M CEMEWHBIMH (HHAHCAMH); YMEHHE COCTaBIIAThH
BBIDAKCHMS, YPAaBHEHUs, HEPABEHCTBA U CHUCTEMBI II0 YCIOBUIO
3aa4d, MCCIENOBaTh IIOJ[yYEHHOE pEUICHHWE M  OLEHUBAaTh

MPaBI0N0I00HOCTH MOIYYEHHBIX PE3YJIbTaTOB

YMenue onepupoBaTh MNOHATHSIMH: (Urypa, TOUKa, OTPE3OK,
npsiMas, Jyd, JIOMaHas, YIroJl, MHOIOYIOJBHUK, TpPEyTrOJbHUK,
paBHOOEPEHHBIH u PaBHOCTOPOHHUI TPEyroJIbHUKH,
pSMOYTOJIBHBIM TPEYroJIbHUK, MEIuaHa, OMCCEKTpHca M BBICOTA
TPEYrojbHUKA, YETBIPEXYTONbHUK, Mapajjiesiorpamm, pomo,
IpPSIMOYIOJIBHUK,  KBaApaT, Tpamenus; OKpPYKHOCTb,  KpYT,
KacaTelbHasl; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (UTYpaMH;
YMEHHUE pellaTh 3aa4d, B TOM YUCIIE U3 ITOBCEIHEBHON JKU3HU, HA
HaxOXJEHUE TEOMETPUYECKHX BEIUYMH C  I[PUMEHEHHEM

U3yUYEHHBIX CBOMCTB GUryp U (pakToB

YMeHue onepupoBaTh MOHATHAMHU: PaBEHCTBO (UTYp, PABEHCTBO
TPEYTOJIbHUKOB; MapAJIEIbHOCTh U MEPICHINKYIIPHOCTD IPSAMBIX,
yrojd MeXIy NPSMBIMH, TEPIECHANUKYISApP, HAKJIOHHAS, MPOCSKIIHS,
nonobue  ¢uryp, 1OJOOHBIE  TPEYrOJbHUKH,  CHUMMETPHS

OTHOCHUTCJIIBHO TOYKH U HpHMOﬁ; YMCHHC PACIIO3HABATb PABCHCTBO,
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12

13

14

15

CUMMETpUIO M mnojpobue  Quryp, NapajusleIbHOCTh U

HEePIEHINKYJIIPHOCTh MPSIMBIX B OKPY’KAIOLIEM MUPE

YMeHue onepupoBaTh NOHATHAMM: [UIMHA, PACCTOSIHUE, YIoJl
(BesqIMYMHA yria, CUHYC U KOCHHYC yrja TPeyrojbHHUKA), IUIOIIA/lb;
YMEHHE OLIEHMBaThb pa3Mepbl INPEAMETOB U OOBEKTOB B
OKpY’KalOIIeM MHUpE; YMEHHE MPUMEHATH (POpMYJIbl IepUMeTpa U
IUIOIAAM MHOI'OYTOJIBHUKOB, JJUHBI OKPYXXHOCTH U IUIOLIAAX
Kpyra, oObeMa MpsIMOYTOJbHOTO THapajieNienuesa; yMEHHE
IOPUMEHATh IPU3HAKK PaBEHCTBA TPEYrOJbHUKOB, TEOPEMY O
CyMMe YIJIOB TPEYroJbHUKA, TEOpeMy [Tudaropa,
TPUTOHOMETPUUYECKHE COOTHOIIEHUS [UId BBIYMCICHHS JJIUH,

pPacCTOSAHUH, TIIOLIAIEH

YMmenue wu300paxarb IUIOCKHE (GUTYpbI W HX KOMOHWHAIUH,
IPOCTPAaHCTBEHHbIE (UTYPHl OT PYKH, C IOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WIIH

CUMBOJIbBHOMY OIIMCAHHIO

YMeHue oInepupoBaTh IOHATUSAMH: NPSIMOYIOJbHAas CHCTEMa
KOOPJIMHAT;, KOOpPAWUHATBI TOYKH, BEKTOpP, CyMMa BEKTODPOB,
IIPOM3BEICHUE BEKTOpAa HA YHCIO, CKAJLIPHOE IPOM3BEICHHE
BEKTOPOB; YMEHHE HCIIOIb30BaTh BEKTOPbl M KOOPAMHATHI IS
MIPEACTABJICHUS JAHHBIX M PEIICHUS 3a1a4, B TOM YUCIE U3 APYruX

yqe6HLIX MpeaAMCTOB U peaHLHOf/'I KHU3HHU

YMeHue onepupoBaTh IMOHATHUSMHU: CTOJIOMKOBBIE U KPYTrOBBIE
quarpaMmbl, TaONUIBI, CpelHee apupMeTHUecKoe, MeanaHa,
HanOoJIbIlIee U HAaUMEHbIIIee 3HAYCHHS, pa3Max 4HCIOBOro Habopa;
yMEHHE W3BJIEKaTh, HWHTEPIPETHUPOBaTL U MPEeoOpa3OBHIBATh
UHPOPMALIMIO, TPEACTaBICHHYI0 B TaOJMIIaX M Ha JUarpaMmax,
OTpaKaroIllyl0 CBOMCTBA M XapaKTEPUCTHKU PEANbHBIX IPOIECCOB
U SBJEHUHI; yMEHHME paclo3HaBaTh HW3MEHYMBBIE BEJINYUHBI B

OKpYXaroIlieM MUpe

YMeHue onepupoBaTh MOHATUSAMU: CIy4YallHBIA ONBIT (CITydailHbIN
SKCIIEPUMEHT), AJIEMEHTApHOE COOBITHE (DJIEMEHTAPHBIA HCXO.)
CIIy4allHOTO OIIbITa, CIIy4ailHO€ COOBITHE, BEPOSITHOCTH COOBITHS;
YMEHHE HaXOJUTh BEPOSTHOCTH CIy4yallHbIX COOBITHH B ONBITaX C

PAaBHOBO3MOKHBIMHU 3JICMCHTAPHBIMU CO6I>ITI/I$IMI/I; YMCHHUC pCIIATh
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3aJa4l METOJIOM OPraHU30BaHHOIO Nepedopa U C MCIOJIb30BaHUEM
[IpaBUjIa YMHOXKCHHS; YMEHHUE OLICHMBAThb BEPOSATHOCTU pEaIbHBIX
COOBITUH U SIBIEHUH, TOHUMATh POJIb MIPAKTUUECKU TOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpY’KalOIleM MHpE U B JKU3HU;
3HAKOMCTBO C IOHSTHEM HE3aBUCHMBIX COOBITHII; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YUCEI U €TO POJIBIO B MAaCCOBLIX ABJICHUAX

YMeHue BoIOMpaTh MOIXOIANTUN W3YUYEHHBIH METOH Ui PEIICHUS
3a/1a4d, TPUBOJIUTH MPUMEPHl MATEMATUUYECKUX 3aKOHOMEPHOCTEH
B IPUPOJIE M KU3HU, PACIO3HABATH MPOSIBICHUE 3aKOHOB
MaT€MaTUKH B HUCKYCCTBE, OIMCHIBATH OT/EIBHBIC BBIIAIOIIHAECS
pe3yJibTaThl, MOJYYECHHBbIE B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HayKd, TPUBOAHUTH MPUMEPHI MATEMaTUYECKUX OTKPBITUH U HX

dBTOpPOB B OTEUYECTBCHHOM U BCCMHpHOI;'I HUCTOpUH

IHEPEYEHD 2JIEMEHTOB COJAEP)KXAHUS, IIPOBEPAEMbIX HA
OI'5 10 MATEMATUKE

Kon

1.1

1.2

1.3

1.4

1.5

2.1

2.2

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

Yucia 1 BEIUUCIIEHUS
Harypanbnbie u nensie ynucna. [IpusHaku I1eJIMMOCTH UEIBIX YHCEI

OOBIKHOBCHHEIE n JACCATHUYHBIC I[pO6I/I, IMMPOLICHTEI, OCCKOHCYHBIC

TIEPUOANYECKHE IPOOH

PaI_II/IOHaJ'IBHBIC qucia. ApI/I(bMeTI/I‘ICCKI/Ie orcpanvu C palnuOHAJIbHBIMHA

qucjaaMnu

HeﬁCTBHTeHBHBIC quciia. ApI/I(bMeTI/I‘IeCKI/IC onecpanun C ﬂeﬁCTBHTeHBHBIMH

qucjaaMHu

HpI/I6J'II/I)KéHHBIe BBIYHCJICHHA, IIpaBUJIa OKPYIJICHUA, INMPUKUAKA W OLICHKA

pe3yibTaTa BEIYHCICHUN
Anrebpanyeckue BbIpaKeHUs
BykBeHHBIE BBIpayKeHHSI (BBIPAXKEHUS C IEPEMEHHBIMH )

CreneHs ¢ OCJIBbIM ITOKa3aTCJICM. CreneHs ¢ pallMOHAJIBHBIM ITOKA34aTCJICM.

CBoiicTBa cTeneHu



23
24

2.5

3.1

3.2

33

4.1

4.2

5.1.

6.1
6.2

7.1
7.2
7.3
7.4
7.5
7.6

MHorouneHst
AnrebGpanueckas qpoob

Apudmerndyeckuii  KOpeHb  HaTypaJbHOW  cremeHd.  JleWcTBus  C

apu(pMeTHYECKUMH KOPHAMHU HAaTypalbHOM CTENEeHN
VYpaBHEHUs U HEPAaBEHCTBA

Henbie u npoOHO-panoHanbHble ypaBHEHUs. CHUCTEMBI M COBOKYITHOCTH

ypaBHEHUH

Lenpie u apoOHO-palmoHaNbHBIC HEepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH

HEPaABEHCTB

Pemrenne TekcTOBBIX 3aa4

YuciioBbIE IOCIEN0BATEIbHOCTH

IlocienoBaTenbHOCTH, CLIOCOOBI 3aJaHKS IOCIEI0BATEILHOCTEN

ApudmeTrndeckass U TeoMmeTpuyeckas mporpeccuu. Dopmyna CIOXKHBIX
MIPOLICHTOB

DyHKIMU

Oynkusg, cmocoobsl 3amaHus  (yHkmuu. I'padux  dysakmuu. OO6macTh
ompeAeNieHuss W MHOXeCTBO 3HaueHwid (yHkumu. Hymm dyskuun.
[TpoMe)yTKM 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIHH.
MakcuMymMbl ¥ MUHUMYMBI (yHknuun. HawmOomneliee W HauMeEHbIIIEe

3HaYeHUe PYHKIMH Ha IPOMEXKYTKE
Koopaunats! Ha IpsIMOi U INIOCKOCTH
Koopaunatnas npsmas

JlexapToBbI KOOPAUHATHI HA IIJIOCKOCTH
I'eomerpus

I'eomerpuueckue GpUrypsl 1 UX CBOICTBa
TpeyrosnbHUK

MHOroyroasHUKH

OKpy’>KHOCTb U KpYyT

N3mepenne reoMeTpu4eCKuX BEJIUYHH

BekTopsl Ha I0CKOCTH



8.1
8.2
8.3
8.4
8.5

BeposTHOCTB U cTaTUCTHKA
OnucarenpHas CTaTUCTUKA
BepositHoCcTh
Kombunaropuka
MHoxecTBa

I'padmr
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