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HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISETCS OJHUM U3 OMNOPHBIX KYpCOB OCHOBHOI'O OOLIETrO
o0Opa3oBaHusi: OHa 00ECIIEYMBACT U3YyUEHUE APYTUX AUCIUILINH, KaK €CTeCTBEHHO-
Hay4yHOro, TaK W TYMAaHUTAPHOIO IMKJIOB, €€ OCBOEHHME HEOOXOOUMO IS
POJIOJDKEHUST 00pa30BaHMs U B TIOBCETHEBHOMW XKM3HU. Pa3BuTne y 00yJarommxcs
Hay4YHBIX TMPEACTABICHUN O MPOUCXOXKIECHUU U CYIIHOCTH anredpandecKux
abcTpakimii, croco0e OTpaKEHUsT MATEMATUIECKON HAYKOU SIBICHHUI U MPOIIECCOB
B TPUPOAE U OOINECTBE, POIM MATEMaTHUYECKOTO MOICIUPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
Y Ka4eCTB MBIILJIEHUSI, HEOOXOUMBIX JUIsl aIalTallud B COBPEMEHHOM IIU(POBOM
obmiectBe. M3yuenue anreOppl oOecreunBaeT pa3BUTHE yMEHUs HaOI0JaTh,
CpaBHUBATb, HAaXOIWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIILUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JIEHCTBHS U BBIBOJIBI,
dopmynupoBaTh yrBepkaeHUA. OCBOCHHE Kypca alnreOpbl 00eCcIeunBaeT Pa3BUTHE
JOTMYECKOTO MBIIUIEHUSI OOY4YarolUXCsl: OHU HCHOJBb3YIOT JEAyKTUBHBIE U
WHAYKTUBHBIE pacCyXIeHHs, 0000IIeHne U KOHKPETU3alni0, abCTparupoBaHue U
aHasoruto.  OOyueHue  anreOpe  MpEANojaracT  3HAYUTENIbHBIM  00BEM
CaMOCTOATENIbHOW JIEATENIbHOCTH O00YyYarolMXCs, MO3TOMY CaMOCTOSITEJIbHOE
pelIeHue 3a/1a4 SBJSIETCS pean3alfeid JesTeIbHOCTHOTO TPUHIIAIIA 00yYeHUSI.

B crpykType mnporpammbl yuyeOHOro Kypca «AureOpa» AJii OCHOBHOTO
oOurero o0pa3oBaHKsi OCHOBHOE MECTO 3aHHMAIOT COJIEPKaTeIbHO-METOANYECKUE
muHUN: «Hucna u BRIYUCICHUSNY, «ANredpandeckue BhIPKEHUD», «YpaBHEHUS U
HepaBeHCTBa», «DyHkumm». Kaxmas w3 3TUX coaepikareabHO-METOIUYECKUX
JUHUHN pa3BUBaeTCs HA MPOTSHKEHUH TPEX JIET U3Y4EHUs! Kypca, B3auMOCHCTBYS €
ApYrMMU ero JuHusMH. B xoge wu3ydenuss ydeOHOro Kypca OOy4arouIumcs
NPUXOAUTCS JIOTHUECKH PacCyXIaTh, MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
sa3pIK. B CBsI3M ¢ 3THUM B mporpammy y4eOHOro Kypca «Ainredpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, IPEJCTaBICHHbIE BO BCEX OCHOBHBIX pasjenax
MaTEeMaTUYeCKOro 00pa3oBaHus U CHOCOOCTBYIOIINE OBJIAJCHUIO O0yYaIOIUMHUCS
OCHOB  YHHMBEPCAJIBHOTO  MaTeMaTU4deckoro s3bika. CopepkarelbHOW U
CTPYKTYpHOH OCOOEHHOCTBIO YueOHOro Kypca «Anredpa» sBISETCS €ro
MHTETPUPOBAHHBIN XaPAKTED.

Conmepxanne nuHUM «Yncna ¥ BBIUMCICHHS» CIY)KUT OCHOBOM IS
JaJIbHEHIIEr0 U3y4eHHMs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYYarOIIHXCS
JOTMYECKOTO MBIILIEHUS, (POPMHUPOBAHHUIO YMEHHS MOJIb30BATHCS aITOPUTMaMHU, a
TaKXe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX JIJIsl TOBCEIHEBHOM
*KW3HU. PazBuTHE MOHSTHUS O YKCIIE HA YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHMs
CBS3aHO C paIllMOHAJIBHBIMM W HWPPAIMOHAIBHBIMU YHCIaMU, (HOpMHUpOBaHUEM



NPEJICTaBICHU O JIEWCTBUTEIHLHOM YHMCJe. 3aBepIICHHE OCBOCHUS YHCIOBOU
JIMHUU OTHECEHO K CpeHeMY 00IIeMy 00pa30BaHMIO.

Conepkanue AByX alireOpandecKuX JUHUN — « AJITeOpandecKue BhIPAKEHUS
U «YpaBHEHUSI U HEPABEHCTBA» CIOCOOCTBYET (hOPMHUPOBAHUIO Y OOYUYaAIOIIUXCS
MaTeMaTH4YEeCKOro amrmapara, HEOOXOJUWMOIo JUIsl pelIeHUs 3ajad MaTeMaTHKH,
CMEXKHBIX TMPEAMETOB M IPAKTUKO-OPHUEHTUPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOTO 0011ero oOpa3oBaHus Y4YEOHBIA Marepuan TPYINIUPYETCS BOKPYT
palMoHaIbHBIX BBIpAXKEHUM. AJredpa IEeMOHCTPUPYET 3HAUCHUE MAaTEMAaTHUKU Kak
S3bIKa JJI1 TOCTPOEHUS MAaTEMAaTHYECKHUX MOJIEIEil, OMUCAaHUs MPOILIECCOB U
SBICHUN pealbHOrOo Mupa. B 3amaum oOydeHus anreOpe BXOIAT TaKkKe
JTaNbHEWINIee pa3BUTHE AITOPUTMHUYECKOTO MBIIUICHUS, HEOOXOAMMOTro, B
YaCTHOCTH, U1 OCBOCHHUS Kypca WH(POPMATUKH, W OBJAJCHHEC HaBBIKAMHU
JNEAYKTUBHBIX paccyxkjeHuid. [IpeoOpazoBanrne cUMBOJIBHBIX (GOPM CIOCOOCTBYET
Pa3BUTHIO BOOOPAKEHUSI, CIOCOOHOCTEH K MAaTEMaTHIYECKOMY TBOPYECTRY.

Copepxanue QyHKIIMOHATILHO-TpauuecKor JIMHUK HallEJICHO Ha TOJy4eHUe
O0yJaroUMMUCs 3HaAHUM 0 (PYHKIUSAX KaK BaKHEHIIeH MaTeMaTHUYecKOW MOAEIH
JUISL OTIUCAHUST U UCCIICIOBAHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJICHUHN B MPUPOJIE
u obmiectBe. M3ydyeHne marepuana CrnocoOCTBYET Pa3BUTHIO Yy O0yJarolIuxcs
YMEHUS UCIOJIb30BaTh Pa3IMYHbIE BHIPA3UTEIIbHBIC CPEJICTBA SA3bIKa MAaTEMAaTUKU —
CJIOBECHBIE, CHUMBOJIMYECKHE, Tpaduyeckue, BHOCUT BKJIaa B (HopMHupoBaHUE
MpEACTaBICHUN O POJIM MAaTEMAaTUKU B Pa3BUTHU IIUBWJIM3AIUU U KYJIbTYPBHI.

CornmacHo y4yeObHOMY TmaHy B 7-9 kjaccax u3y4aeTcss Y4eOHBIH Kypc
«Anrebpa», KOTOPBIM BKIIIOYAET CIEAYIONIME OCHOBHBIC pa3leibl COACP)KAHUS:
«Yucna W BBIUMUCICHUS», «AJreOpanyeckue BbIpaXeHUs», «YPaBHCHUS W
HEPAaBEHCTBA», « D YHKITUNY.

Ha usydyenue yuebHoro xkypca «Anredpa» orsoautcs 306 vacoB: B 7 kiacce
— 102 yaca (3 gaca B Henmenmo), B 8 kiacce — 102 ygaca (3 yaca B Heaeno), B 9
kiacce — 102 ygaca (3 vaca B Hezel).



COJEPXAHUE OBYUYEHUA
7 KIIACC

Yuciaa 1 BIYMCICHUS

Jpobu OOBIKHOBEHHBIE W JIECATUYHBIC, TIEPEXO/] OT OAHOW (POPMBI 3aMKCH
npobeit k gpyroi. IloHsTHEe panUMOHAIBHOTO YMCIA, 3alKlCh, CpPaBHEHUE,
YIOPSAOYMBAHUE  PAIlMOHANBHBIX  4YHcel. ApudmeTndyeckue ACHCTBUS  C
pauroHaIbHBIMU 4uciaaMu. Pelienue 3aad u3 pealbHOM MPAKTUKU HA 4acTH, Ha
Jpo0Hu.

CreneHb ¢ HaTypaJbHBIM [IOKa3aTeleM: OINpeAeNieHue, IpeoOpa3oBaHUe
BBIPQKEHUN Ha OCHOBE OMPEEIICHUS, 3alUCh O0NbIIKX yncen. [IpoueHTsl, 3anuch
MPOLIEHTOB B BUJIE ApoOU U ApoOU B BHUJE MPOLEHTOB. Tpy OCHOBHBIE 33/1a4d Ha
IIPOLICHTBI, pEIEHUE 3a/1a9 U3 PEAIbHOU MPAKTUKH.

[IpuMeHeHnEe TPU3HAKOB  JACIMMOCTH, pA3JIOKEHWE HA  MHOMKHUTEIU
HaTypaJbHbIX YHCEIL.

PeanbHble  3aBUcMMOCTH, B TOM uucie OpsAMas U oOpaTHas
MIPONOPLUHOH AJILHOCTH.

AJureOpaudecKkue BbIpasKeHUs!

IlepemeHHBIE, YUCIIOBOE 3HAUYCHUE BBIPAXKEHUS C IEPEMEHHON. JlomycTuMble
3Ha4YECHUS NepeMeHHbIX. [IpeacraBienne 3aBUCHMOCTH MEXY BEIMUYNHAMU B BUJIE
dbopmynbl. Beraucnenus no gopmynam. [IpeobpazoBanrie OyKBEHHBIX BBIPAXKECHHI,
TOXKJIECTBEHHO paBHbIE€ BBIPAKEHHUSA, MpaBuUiia MNpeoOpa3oBaHHUs CYMM U
IPOU3BENCHUH, MPaBUJIa PACKPBITUS CKOOOK U TPUBEACHUS OJJOOHBIX ClIaraeMbIX.

CBolicTBa CTENEHU C HATYypaJbHBIM IIOKA3aTEIEM.

OpnHouwieHsl U MHOrowieHsl. Ctenens MHOrowieHa. ClI0KeHHE, BBIYUTAHUE,
YMHOXKEHUE MHOTO4YJIeHOB. DOpMyibl COKPAIIEHHOTO YMHOXKEHUS: KBaJpar
CYMMBl W KBagpar pa3HocTH. PopMyna pa3HOCTHM KBajapaToB. PasznoxeHue
MHOT'OYJIEHOB HA MHOYHUTEIIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHS, IpaBujia MpeoOpa3oBaHUs ypaBHEHWS,
PAaBHOCHIIBHOCTb YPAaBHEHUM.

JluHeHOe ypaBHEHHE C OJHOM IEPEMEHHOM, YHUCIO KOPHEW JIMHEUHOIO
YPaBHEHHUsI, pEUICHHWE JHUHEHWHBbIX YypaBHEHUU. (COCTaBIEHUE YpAaBHEHUU IO
YCIJIOBHIO 3a/1a4l. Penienne TeKCTOBBIX 3a/1a4 ¢ MOMOUIBIO YPAaBHEHU .

JluneiliHOe ypaBHEHME C JIBYMsSl IIEpEMEHHBIMH U ero rpaguk. Cucrema IByX
JUHEWHBIX YpPAaBHEHUW C JBYMsS II€PEMEHHBIMHU. PelieHne cucrteM ypaBHEHHI
crocoOOM TMOACTaHOBKHU. llpuMepbl pelieHds TEKCTOBBIX 3a/Jad C MOMOIIbIO
CHUCTEM YPABHEHUM.

DyHKUMHA



Koopaunara Touku Ha npsmoil. UucnoBble MpoMexyTKH. PaccTossHre MEX Ty
IBYMsI TOUKaMHU KOOPJIMHATHOW MPSIMOU.

[TpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Abcimucca U opAnHATa
TOYKH Ha KOOPJAMHATHOM MIOCKOCTH. [Iprmepsl rpadukoB, 3aJaHHBIX GOpMYyIaMu.
Urenne rpadukoB peanbHbIX 3aBUcuMocTed. [lonarue @ynknuu. [padux
¢byukiuu. CroiictBa dhyHkiui. Jluneitnas gynkmuus, e€ rpaduk. I'paduk dhyHKIMn
y = |x|. I'padudeckoe pelicHHE JTMHEHHBIX YpAaBHEHHH M CHCTEM JIMHCHHBIX
YPaBHEHUH.

8 KVIACC

Yucna 1 BBIYMCIEHUSA

KBanpaTtHeiii kopenb u3 uucna. [loHstue 00 HppalMOHAILHOM YHUCIE.
JlecsiTuunble TpUOIMKEHUsT UPPALMOHABHBIX uncen. CBOICTBa apuMeTUIeCKux
KBa/IPAaTHBIX KOPHEN U UX MPUMEHEHHE K MPeoOpa30BaHUIO YHCIOBBIX BBIPAKEHUIM
Y BBIYUCIIEHUSAM. [[eiCTBUTEIbHBIE YUCIA.

CreneHb ¢ LenbIM MOKa3aTeseM 1 €€ cBoiicTBa. CTaHaapTHAs 3alIUCh YKCTIA.

Anre0Opanyeckue BbIpaKeHUIAATreOpanyecKkue BbIpaskeHust

KBagparHelii  TpEXWIEH, pa3JIOKEHHUE KBAaApaTHOIO TPEXWIEHA Ha
MHO>KHUTEIIN.

AnreOpanueckass apoOb. (OCHOBHOE CBOWMCTBO anredpandyeckor apoowu.
CrnoxeHue, BbIYMTAHHUE, YMHOXKEHUE, JeJeHUE anreOpanydeckux ApooOeit.
PanmonanbHbIe BbIpaXXeHUs U UX MpeoOpa3oBaHHUE.

VYpaBHEHMS 1 HEPABEHCTBAY PABHEHHS U HEPABEHCTBA

KBagpaTtHoe ypaBHenue, ¢GopMmyaa KOpHEH KBaIpaTHOrO ypaBHEHMUS.
Teopema Buera. Pemienne ypaBHeHUN, CBOASIIMXCSA K JIMHEMHBIM U KBaJAPATHBIM.
[IpocTeiiue npoOHO-paIoHaIbHbIE YPAaBHEHUS.

['paduueckass uaTEpHpeTalusl YpaBHEHUN C IBYMS MEPEMEHHBIMU U CUCTEM
JMHEUHBIX YpPaBHEHUM C JBYMs NepeMeHHbIMU. [IpuMmepbl pemeHus cucrem
HEJIMHEWHBIX YPABHEHUHN C IBYMsI IEPEMEHHBIMH.

Pelienne TeKCTOBBIX 3a/1ay aNre0panyeckuM CrocoOOM.

UucnoBble HEpAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO € OJHOW IEPEMEHHOM.
PaBHOCHIIBHOCT, HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
Cucrtembl TMHENHBIX HEPABEHCTB C OAHOW MEPEMEHHOM.

OyHKINNPYHKIUA

[Tonsatue Qyukuuu. OOnacTh oONpeneNeHuss U MHOXKECTBO 3HAYEHUU
¢yaxuuu. CnocoObl 3ajaHus (PyHKLIMMA.

I'padux dyaknuu. Urenne cBoiicTB GyHKIMU mo e€ rpaduxy. [Ipumeps
rpaduKoB GyHKIIHHA, OTPAXKAIOIIUX pPeabHbIE MPOIIECCHI.



@OyHKIIMY, ONMUCHIBAIOIIME TMPSAMYI0 W OOpaTHYIO MPOIOPIIHOHAILHEIC
3aBHCHMOCTH, uX rpaduke. Oyukmun Y = X2, y = X3, y = VX, y=|x|. ['papudeckoe
pellieHue ypaBHEHUHN W CHCTEM YPaBHCHHIA.

9 KJIACC

Yucaa v BIYMCICHUSA

PannonanbHbie 4mclia, UppalioOHAIbHBIE YHMCIA, KOHEUYHbIE U OECKOHEYHbBIC
JeCATUYHBIC APOOU. MHOXKECTBO JEHCTBUTEIBHBIX YHCEN, JEHCTBUTEIbHBIC YHCTIa
KaKk OCCKOHEYHbIE JeCSITUYHbIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEXKY MHOKECTBOM JEHCTBUTEIBHBIX YHACEII U KOOPAUHATHOM MPSAMOM.

CpaBHeHUE JEHCTBUTENBHBIX 4YHCEN, apu@MeTHdyecKue JeHCTBUSA C
JNEUCTBUTEIIbHBIMU YHCIIAMMU.

Pa3mepbl 0OBEKTOB OKpYXKAIOLIEro MHpPA, UIUTEIBHOCTh IIPOLECCOB B
OKPYKaroIIEM MHPE.

[TpubamxEHHOE 3HAYECHUE BEIIMUYUHBI, TOYHOCTh NpUOIMKeHus. OKpyrieHue
yucen. [Ipukuaka u olieHKa pe3yabTaToB BIYUCICHUMN.

YpaBHeHusI 1 HEPaBeHCTBA

JIunentHoe ypaBHeHue. PenieHne ypaBHEHNM, CBOASAIINXCS K JIMHEUHBIM.

KBanpatHoe ypaBHeHue. PelieHne ypaBHEHUI, CBOIAIIMXCS K KBaJAPATHBIM.
bukBanparHoe ypaBHeHue. [IpuMepsl pemieHnsl ypaBHEHHN TPEThEUW M YETBEPTOU
CTEIICHEN PA3JIOKEHUEM HAa MHOKUTEIH.

Pemenue npoOHO-paliMOHaNbHBIX YpaBHEHUMU. PelieHune TEKCTOBBIX 3adad
anreOpanyecKuM METOJIOM.

VYpaBHeHHE C ABYMsI MEpEeMEHHBIMU U ero rpaduk. PemieHue cucrem AByX
JIMHEVHBIX YPaBHEHUH C ABYMs IIEpEMEHHbIMU. Pemenne cucreM AByX ypaBHEHU,
OHO M3 KOTOPBHIX JIMHEIHOe, a Jpyroe — BTOpod crenmeHu. ['paduueckas
UHTEpIpETAls CHCTEMbl YPABHEHUH C JBYMS IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 anreOpandecKuM CrIoCOOOM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienre JIMHENHBIX HEPABEHCTB C OJHOW IEepeMEHHOW. PemeHue cucrem
JMHEWHBIX HEPAaBEHCTB C OJHOM mnepeMeHHoM. KBanpaTHble HepaBeHCTBA.
I'paduueckass wHTEpHperanis HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
MIEPEMEHHBIMM.

OyHKIMNPYHKINH

KBagparnunas ¢ynkuusi, e€ rpaduk u cpoiictBa. Ilapabona, koopauHATHI
BEPIIUHBI Tapad0JIbl, OCh CHMMETPUH MapadoJIbI.

I'padukn byuxumit: y = kx, y = kx + b, y = kix, y =x3, y =Vx, y = |x| , u ux
CBOMCTBA.



YucnoBele  mOCHENOBATENbHOCTUYHMC/IOBBIE  NMOCIEA0BATEIBHOCTH H
nporpeccuu

[IoHsiTHE YMCIIOBOW IOCIIEOBAaTEIBHOCTH. 3aJaHUE I10CIIEI0BATEIBHOCTH
PEKYppeHTHOM popMyon U Hpopmysoil N-ro dwieHa.

Apudmernueckass U reoMmerpuueckas nporpeccuud. dopmynsl N-ro 4ieHa
apuPMETHUECKON 1 T€OMETPUYECKON MPOrPECCUii, CYMMBI IIEPBBIX N YJICHOB.

N300pakenne 4ieHOB apu(PMETHUECKOW U TEeOMETPHUUYECKOW MPOrpecCHit
TOYKaMH Ha KOOPJIMHATHOM IUIOCKOCTHU. JIMHEMHBIN U IKCIOHEHUHUAIBHBIA POCT.
Ci10’XHBIE TPOLEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIETI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yJbTaThl OCBOCHUS NPOrpaMMmbl  y4eOHOro Kypca
«AnreOpay» XapakTepU3yOTC:

1) maTpuoTu4ecKkoe BOCIUTAHUE:

[IPOSIBJIEHUEM HMHTEpeca K IPOLUIOMY M  HACTOALIEMY POCCUUCKOU
MAaT€MaTUKH, L[IEHHOCTHBIM  OTHOLIEHWEM K JIOCTH)KEHHSIM  POCCHICKHX
MaTEMaTUKOB M POCCUICKOM MaTeMaTUYEeCKOW IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX
JOCTHKEHHI B IPYTUX HayKax U MPUKJIAIHBIX chepax;

2) rpaskaaHCKoOe U AYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINOJHEHUIO 003aHHOCTEHN rpakJaHUHA U peau3aluu ero
mpaB, TMPEACTaBICHHEM O MaTEeMaTHYECKMX OCHOBaX (DYHKIIMOHUPOBAHUS
pa3NYHBIX CTPYKTYp, SIBJICHUM, IPOIENyp TPakJIaHCKOTO o0lecTBa (Hampumep,
BBIOOPBI, OIIPOCHI), TOTOBHOCTBIO K OOCYKJIEHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C TPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPaJIbHO-3TUYECKUX PUHIUIIOB B IESITEIILHOCTH YYEHOTO;

3) TpyAOBOE BOCIIUTAHUE:

YCTAaHOBKOM Ha AaKTHBHOE YYacTHE B pEUICHUM MPAKTHYECKUX 3a1ad
MAaTeMaTU4YECKOM HAIpPABIEHHOCTH, OCO3HAHUEM BaXXHOCTU MaTEMaTHUYECKOTO
o0pa30oBaHUsl Ha MPOTSHKEHUM BCEHW >KM3HM MJIsl YCIEIHON mpodeccuoHaIbHOM
JESITeTbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM H
OCTPOEHUEM MHAUBUAYAIBHON TPACKTOPUU 00pa30BaHMsI U KU3HEHHBIX TUIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYecKOe BOCIIUTAHUE:

CIOCOOHOCTBIO K HOMOLMOHAIBHOMY M  3CTETHYECKOMY BOCIPHUATHIO
MaTeMaTUYeCKNX OOBEKTOB, 3aJay, PELICHUM, PACCYKICHHUI, YMEHUIO BUJIETh
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI' O MO3HAHMS:

OpUEHTalMEd B JEATEIbHOCTH HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOJIbI U
oOmiecTBa, MOHUMAaHUEM MaTEMAaTUYECKOM HaykKh Kak c@epbl YeIoBeueCKOou
NEATENBHOCTH, ATANOB €€ pa3BUTHS M 3HAYMMOCTH JUIS Pa3BUTHs LIMBUIM3ALUY,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MAaT€MaTU4YeCKOM KYJIbTYpOH KakK CpPEeJCTBOM
NO3HAHUS MHpPA, OBJIAJEHUEM IMPOCTEUIIMMH HABBIKAMHU HCCIIEIOBATEIbCKOM
NEeATEITbHOCTH;



6) ¢usuueckoe BocnuTaHue, (GopMHUPOBaHME KYJbLTYPbI 310POBbSI U
IMOLMOHAJIBLHOI0 0JIAT OMOJIYYHS:

TOTOBHOCTBHIO TIPUMEHSAThH MaTEeMaTHYCCKHWE 3HAHWUS B HMHTEpEcax CBOETO
3I0POBBSI,  BEJCHHUS  3J0POBOrO  o0Opa3a  JKWM3HH  (370pOBOE  ITMTaHWE,
cOQTaHCUPOBAHHBIA PEXKUM 3aHATHH W OTIbIXa, peEryisipHas Qu3ndeckas
aKTUBHOCTB), C(HOPMHPOBAHHOCTHIO HaBBbIKA PEQPIICKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY M TaKOTO K€ MpaBa APYroro 4eaoBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHME:

OpUEHTAIMel Ha MPUMEHEHHE MAaTeMaTUYCCKUX 3HAHUU I pElIeHUs 3a1ad
B 00JaCTH COXPAaHHOCTH OKpYJKaromeld Cpeapl, IUTAHUPOBAHUS TTOCTYITKOB M
OIICHKH WX BO3MOKHBIX TIIOCJIEICTBUHN I OKPYXKaIoMmEeH Cpeabl, OCO3ZHAHHEM
TJI00ATLHOTO XapaKTepa SKOJOTHIECKUX TTPOOJIEM U MMyTeHl UX PEIIeHUS;

8) apanTamms K M3MEHSIIONIUMCH YCJOBUSIM COUMATBHON U NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEUCTBHSIM B YCIOBHUSIX HEOMPENCTIEHHOCTH, IOBBIIMICHUIO
YPOBHS CBOEH KOMIIETCHTHOCTH Yepe3 MPAKTUIECKYIO NESITCIBbHOCTh, B TOM UHCTIC
YMEHHE YYUTBCS y NPYrUX JIIOJICH, MPHOOpETaTh B COBMECTHOM NEATCIHLHOCTH
HOBBIC 3HAHMSI, HABBIKU U KOMIIETEHIIUU U3 OIbITA IPYTHX;

HEOOXOMMOCTRI0O B (OPMHPOBAHWM HOBBIX 3HAHWUH, B TOM YHCIC
dbopMynHpoOBaTh UJIEU, TIOHATHUS, TUIIOTE3bI 00 OOBEKTAX U ABJICHUSIX, B TOM YHCIIC
paHee HEM3BECTHBIX, OCO3HaBaThb JACPUIUTHI COOCTBEHHBIX 3HAaHUH U
KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABAaTh CTPECCOBYIO  CHUTYallMI0, BOCIPUHUMATH
CTPECCOBYIO CHTYaIlMI0O KaK BBI30B, TPEOYIOMUHA KOHTPMEpP, KOPPEKTHPOBATH
NPUHUMAEMbIC PEIICHUs] U JCUCTBUS, (OPMYIUPOBATH W OIICHWUBATH PUCKU H

nocneACTBUsA, GOPMHUPOBATH OIBIT.
METAINIPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIE YHHUBEpPCAJbHbIE YUeOHbIE JeiiCTBUSA

Ba3oBble Jornueckue aeMcTBUA:

e BBIIBIIITHh U XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKU MATEMaTUYECKUX
OOBEKTOB, IMOHATHI, OTHOLIEHUI MEXIy MOHATHAMH, (POPMYIUPOBAThH
ONpEACNICHUs]  MOHATUM, YCTAaHABJIMBAaTh CYHNIECTBEHHBIM  IMPHU3HAK
KJaccu(UKaIMi, OCHOBaHUS JJii OOOOILIEHHUS U CpPaBHEHUS, KPUTEpUU
IIPOBOAMMOr0 aHAJIN3a;

e BOCHpPUHUMATh, (OpPMYyIUPOBATH M  MPEOOPA3OBBIBATh  CYKICHUSA:
YTBEpAUTENbHbIE M OTpHULATENIbHbIE, €IMHUYHBbIC, YacTHble M OOUIHeE,
YCIIOBHBIE;



BBUSIBIATH ~ MAaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTuBopeursi B (akTax, JaHHBIX, HAOJIOJCHUSX U YTBEPKICHUSX,
npeajaraTb  KpUTEPUU  JJIsl  BBIABICHUA ~ 3aKOHOMEPHOCTEM WU
IIPOTUBOPEUHNIL;

JIeNIaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTHUBHBIX M
VHIYKTUBHBIX YMO3AKJIFOUYCHUH, YMO3AKIIFOUEHHUM 110 aHAJIOTUH;
pa3doupaTh JOKA3aTeIbCTBA MATEMATUUECKUX YTBEPKIACHUHN (TMPSIMbBIC U OT
MPOTUBHOTO), MPOBOAUTH CaMOCTOSITEIHLHO HECJIOKHBIE JOKa3aTelbCTBa
MareMaTudeckux (akToB, BBICTpAWBATh apryMEHTAIUIO, TPUBOIUTH
MIPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;
BEIOWpATh CIOCO0 permieHust y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BApMAHTOB pEIICHUS, BBIOMpATh HaWOONee TOAXONAIMUNA C YIETOM
CaMOCTOSITEJIbHO BBIJIETICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBarelbCKue 1eMCTBYS.

HCITIOJIb30BaTh BOMPOCHI KAaK HMCCIICOBATEIBCKUNA WHCTPYMEHT ITO3HAHUS,
(dbopMynupoBaTh BOIMPOCHL, (PUKCUPYIOUINE MPOTHBOpPEUHE, MpoOIeMy,
CaMOCTOSITEJILHO YCTaHaBIMBAaTh HWCKOMOE U JaHHOEe, (HOPMHPOBATH
THUIIOTE3Y, ApTyMEHTUPOBATH CBOIO MTO3UIINIO, MHEHUE;

MPOBOANTH 110 CaMOCTOSITEIbHO COCTaBJICHHOMY IUTAaHY HECIIOKHBIN
DKCIICPUMEHT,  HEOOJIbIIOE  HWCCIASAOBAaHWE IO  YCTAHOBJICHHUIO
OCOOCHHOCTEH MAaTEMaTUYECKOr0 OOBEKTa, 3aBHUCHMOCTEH OOBEKTOB
MEX]Ty COOOM;

CaMOCTOSITETILHO (POPMYIMPOBATH OOOOIIEHUSI U BBIBOJIBI 1O Pe3yJbTaTaM
MPOBEIEHHOTO HAOIIOACHUS, WCCIICIOBAaHUS, OICHWBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3YyJbTAaTOB, BHIBOJIOB U 0000IIICHMIA;

MIPOrHO3UPOBATh BO3MOYKHOE Ppa3BUTHE TPOIECCa, a TaK)Ke BBIJIBUIATh
MIPENONIOKEHHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanueii:

BBISIBJIATh HEAOCTATOYHOCTh M M30BITOYHOCTh HH(OpMAlUU, JIaHHBIX,
HEOOXOAMMBIX ISl pEIICHUS 3a]auH;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATHU3UPOBaTb U HHTEPIPETUPOBATH
MH(}OpMAaIINIO Pa3IMYHbBIX BUIOB U (POPM MpeaCTaBICHUS;

BbIOMpaTh (QopMy TpeAcTaBICHHUs HWHGOOpPMALMM W HLIIOCTPUPOBATH
peliaeMble 33Jauyd CXE€MaMH, JauarpamMMamM, HHOM Tpadukod M uX
KOMOMHAIIUSIMU;

OLIEHUBATh HAAEKHOCTh WMH(MOPMALUU IO KPUTEPUSIM, MPEAJIOKEHHBIM
YUUTEIEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIe 1eiiCTBUA:



BOCIpUHUMATh W  (GOPMYJIUPOBATh CYXKACHUS B COOTBETCTBUH C
YCIIOBUSMH U IIEJIAIMHU OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PCHHUsI B YCTHBIX M NMHUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
X0y PEIIeHUS 33]]Ja4l, KOMMEHTHUPOBATh MOTYYEHHBIN pe3ysbTaT;

B X0JI¢ 0OCYXXJCHUS 3a/1aBaTh BOMPOCHI TIO CYIIECTBY OOCYKIaeMOIN TEMBI,
po0JIeMBbl, pelIaeMoi 3aauu, BbICKa3bIBaTh UJIEH, HAILIEJICHHBIC HA TTOMCK
pEIICHUsI, COIMOCTABJISATh CBOM CYXICHUS C CYXKICHUSMH JPYrux
YYaCTHUKOB JHAJIOra, OOHAPYKMBATh Pa3IMYUe W CXOJCTBO ITO3HIIMH, B
KOppeKkTHOU popme hopMyIHpoOBaTh PA3HOTIIACHS, CBOM BO3PAXKEHUS,
MPEICTAaBIIATh  pPE3yJdbTaThl  PEIICHWUsS  3aJadd,  JKCIECPUMCEHTAa,
UCCIICZIOBAHUSA,  TMPOEKTa,  CAMOCTOSATENbHO  BBIOMpaTh  Qopmar
BBICTYIUJICHUS C y4ETOM 3314 MPE3CHTAIMH U OCOOCHHOCTEH ayJUTOPUH;
NOHMMATh W HUCIHOJb30BaTh  MPEUMYIIECTBA  KOMAaHAHOW |
WHIWBUYaTbHOM pPaOOTBI TpU pEIICHUH YYeOHBIX MAaTeMaTHYECKUX
3ajay;

MPUHUMATH 11€1b COBMECTHON JIEATEIHHOCTH, IUIAHUPOBATH OPTraHU3AIHIO
COBMECTHOM palOThl, pacnpeAcysTh BHABI pabOT, I0roBapuBaThHCH,
o0cyXaaTh MPOIIeCC M pe3ysbTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TpynmoBbIXx (opmax padboTel (0OCYXIeHUs, 0oOMeH
MHEHUSIMH, MO3TOBBIE INTYPMBI W JPYTH€), BBIMOJHATH CBOI YacTh
paboThI M KOOPAMHUPOBATH CBOU JIEUCTBUSI C APYTMMHU YIEHAMU KOMAaH/IbI,
OILICHMBATh KA4e€CTBO CBOETO BKJIJa B OOIMIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aMMOJICHCTBHSI.

PeryasiTuBHbIe YHUBepPcaAJIbHbIE Y4eOHbIE el CTBUS
Camoopranmzanmsi:

CaMOCTOSITEJIbHO COCTABJISATH IUIAH, AJITOPUTM pPELIEHUs 3aJadyd (WU €ro
4acTh), BBIOUPATh CIOCOO PEIICHHS C YYETOM HMMEIONIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTb U KOPPEKTHUPOBATH
BapUaHTHI PEIICHUN ¢ YIETOM HOBOM MHGOPMAITIH.

CaMOKOHTp 0J1b, AMOIUOHAJIbHBbIN HHTEIJIEKT:

BIIAJETh CIOCOOaMM  CaMOIIPOBEPKH, CAMOKOHTPOJIA Mpoliecca U
pe3yJibTaTa pEelICHUs MAaTEMATUYECKOM 33/1a4H;

MPEABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPH PELICHUU
3a/1a4M, BHOCHTb KOPPEKTHUBBI B JEATECIBHOCTh HA OCHOBE HOBBIX
OOCTOSITENIbCTB, HAMIEHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;
OLIEHUBATh COOTBETCTBHUE PE3YJbTaTa ACATEIBHOCTH MOCTABJICHHOW LIENIH
U YCIIOBUSIM, OOBSICHITh MPUUUHBI JOCTHXKEHUS WM HEIOCTUKEHUSI 11eJIH,
HAXOJUTh OMIUOKY, 1aBaTh OIEHKY MPHOOPETEHHOMY OIBITY.



INPEAMETHBIE PE3YJIbTATDBI

K xoHiy oOyuenuss B 7 kJjacce OOyYarolIUMCS TMOJTYYUT CIECAYIOIIHE
MIPEAMETHBIE PE3YJIbTAThI:

Yuciia u BIYUCTEHUS

BrImonHATh, codeTass YCTHbIE U MHUCbMEHHBIE MPUEMBI, apu(METUYECKHE
JENUCTBUS C PAIIMOHAIBHBIMU YUCIIAMU.

Haxonuth 3Ha4YeHUs YHUCIIOBBIX BBIPAKECHHM, MPUMEHSITH pPa3sHOOOpa3HbIC
CrocoObl M MPUEMBI BBIUYMCIICHUS 3HAYEHUN JPOOHBIX BBIPAKECHHM, COMEpIKAIINX
OOBIKHOBEHHBIE U JECATUYHBIC TPOOH.

[lepexomuth OT ogHOW (HOPMBI 3amucH 4YUCEN K APYyroi (mpeoOpa3oBbIBAThH
JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO ACCATUYHYIO IPOOH).

CpaBHMBATh U YIIOPSIAOYMBAThH PallMOHATILHBIE YUCIIA.

OKpyrJATh 4HCIIA.

BBINOIHATE TPUKUIKY U OIIEHKY pe3yJibTaTa BHIYUCICHUMN, OLICHKY 3HAUCHUN
YUCJIOBBIX BbIPaKEHUW. BBIMOIHATH AEHCTBUS CO CTENEHSIMU C HATYpaJIbHBIMHU
MOKa3aTEeISIMH.

[IpuMeHsAT,  NOpU3HAKK ~ JEIMMOCTH,  Pa3JOKEHUE Ha  MHOXHUTEIH
HATypaJIbHBIX YUCETL.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3aJa4H, CBSI3aHHBIC C OTHOIICHUEM
BEJIMYUH, MPONOPUHUOHAIBLHOCTBIO BEIUYWH, MPOLEHTAMH, HHTEPIPETUPOBATH
pe3yabTaThl pelIeHUs 3a7a4 ¢ y4€TOM OTPaHUYEHH, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpUBaeMbIX OOBEKTOB.

AnredpanvecKkue BbIPAKeHUA

Hcnonb3oBaTh anreOpanvyeckyrd TEPMUHOJIOTHUIO U CUMBOJIMKY, MPUMEHSThH
e€ B MpoIlecCe OCBOEHUS YU4EOHOr0 Marepuarna.

HaxomuTte 3HaueHHs OYKBEHHBIX BBIPAKEHUW NpU 33JaHHBIX 3HAUYEHHSIX
NIEPEMEHHBIX.

BeimonHsaTe  mpeoOpa3oBaHUsi — [EJOr0  BBIPAXKEHUS B MHOTOWICH
PUBEICHUEM MOJJOOHBIX CIIAara€MbIX, PACKPBHITUEM CKOOOK.

BBINMOMHATE yMHOXXEHHE OJHOWICHA HAa MHOTOWIEH W MHOIO4JIeHa Ha
MHOTOYJICH, TPUMEHSTH (DOPMYIIBI KBaipaTa CyMMbI U KBaJIpaTa pa3HOCTH.

OcyliecTBIATh Pa3iI0KEHHE MHOTOYJICHOB HAa MHOXHUTEIU C IOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXUTENS, TPYHIUPOBKU  CJIaraeMbix,
npuMeHeHUs1 GOpMYIT COKPAIIEHHOTO YMHOKEHUS.

[TpuMensaTh peoOpa3zoBaHusi MHOTOWICHOB JJIS PEIICHUS] Pa3IMUHBIX 3a7a4
U3 MaTEMAaTUKHU, CMEXKHBIX TPEAMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonp30BaTe CBOKMCTBA CTENEHEW C HATYPAJIbHBIMU IMOKA3aTEJSIMHU IS
npeoOpa3oBaHuUs BBIPAKESHUM.



YpaBHeHus1 1 HEPaBEHCTBA

Pemarp nvHENHBIE ypaBHEHUs C OJHOW NEPEMEHHOM, NMPUMEHSS NpaBUia
Iepexo1a OT UCXOAHOTO YPaBHEHUS K PABHOCUIBHOMY eMy. [IpoBepsTh, sBisercs
JIM YUCJIO0 KOPHEM YPABHEHHSI.

[IpumeHsTh rpaguyeckue METOAbI MPU PEUICHUU JTUHEHHBIX YPAaBHEHUHN U UX
CUCTEM.

[lonOupaTh mnpuMepsl Map 4YKCEN, SBIAIONIMXCA PEIICHUEM JIMHEHHOTOo
ypaBHEHUSI C IBYMsI IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOW IUIOCKOCTH TpadUK JTUHEHHOTO YpaBHEHHUS C
JIBYMS TEPEMEHHBIMH, TMOJB3YSICh TpaUKOM, MPUBOIUTH MPUMEPHI pPEUICHUS
YpaBHEHUSI.

Pemiath cucteMbl IByX JJMHEUHBIX YPABHEHUH C IBYMS IEPEMEHHBIMU, B TOM
qyucie rpaduuecky.

CocTaBisTh M pellaTh JIMHEWHOE YpaBHEHUE WM CHUCTEMY JIMHEWHBIX
YpPaBHEHHM TI0 YCIOBHUIO 3a/laud, HWHTEPIPETHUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33/J1a4H MOJy4YECHHBIA PE3yJIbTar.

DyHKUUH

N300paxkaTh Ha KOOPAMHATHON MPSMOI TOYKH, COOTBETCTBYIOIIUE 33]JaHHBIM
KOOpAHMHATaM, JIy4H, OTPE3KH, HHTEPBAJIBI, 3aIIUCHIBATh YHCIIOBBIE IIPOMEXYTKHA Ha
aNreOpanyecKoM S3bIKE.

OTrMeuarh B KOOPAMHATHOM IJIOCKOCTH TOYKHM IO 33JaHHBIM KOOpIHWHATaM,
CTpouTh Tpaduku JUHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKINH Y = |X|.

OnuceiBaTh C TMOMOIIBIO (YHKIIUH W3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMM: CKOpPOCTb, BpPEMS, pACCTOSIHUE, II€HA, KOJUYECTBO, CTOMMOCTb,
IPOU3BOIUTEIHLHOCTD, BpeMs, 00bEM pabOTHI.

HaxoauTh 3HaueHre QyHKIMH MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate Tpaduueckuii cnocod mMpeACTaBICHHUS W aHaimu3a HWH(OpMaluu,
M3BJIEKAaTh U UHTEPIPETUPOBATH HHPOPMALIHIO U3 TPadUKOB pEasbHBIX MPOLIECCOB
Y 3aBUCUMOCTEH.

K xoHiy obOydeHuss B 8 KJjacce OOyYAOMIMIACS TOMYYUT CIICAYIOIIHE
IIPEAMETHBIE PE3YJIbTATHI:

Yucua u BIYUCICHUS

Hcrnonp30BaTh HayaiabHBIE IPEACTABICHUAS O MHOMKECTBE IEHCTBUTEIBHBIX
YUCeN JUIsl CPAaBHEHUS, OKPYIJICHUS U BBIYMCICHUH, N300pakaTh EHCTBUTEIbHBIC
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

[IpumeHsaTh TOHATHE apU(PMETUYECKOTO KBAIPaTHOTO KOPHSA, HAXOAHThH
KBaJpaTHbIE KOPHH, MCIOJB3YS MPU HEOOXOIUMOCTU KalbKYJSTOP, BBIMOJHSITH
npeoOpa3oBaHusl BBIPAKEHUH, COAEpXKAIIMX KBaJpaTHble KOPHHU, HCIHOJb3Ys
CBOKCTBA KOPHEM.



Hcnonb3oBaTh 3anucH OOJBUIMX M MAJIbIX YHMCET C MOMOLIBIO JECSITHUHBIX
npobeii u crenedeit yucna 10.

AJireOpauyecKkue BbIpasKeHUs!

[IpumMeHATh MOHATHE CTENEHW C ILEJIbIM  [I0Ka3aTeleM, BBIIOJIHATh
npeoOpa3oBaHus BEIPAKEHUMN, COJIEPXKAIIMX CTENEHU C 1IEJIbIM MTOKa3aTeleM.

BbINONHATE TOXKIECTBEHHbIE NpeoOpa30BaHUs PAllMOHAIBHBIX BBIPAKEHUMN
Ha OCHOBE MpaBWJI AEMCTBUIA HaJ MHOTOWIEHAMU U alire0panyecKUMHU JIpOOsIMHU.

PackiianpiBaTe KBapaTHBIN TPEXWICH HA MHOKUTEIIU.

[TpumenaTs npeoOpa3oBaHus BbIPAKEHUHN [T PEIICHHs Pa3IMYHBIX 337a4 U3
MaTEMaTUKH, CMEKHbBIX MPEAMETOB, U3 peaIbHOU MPAKTUKHU.

YpaBHeHUs ¥ HEPABEHCTBA

PemaTte nuHENHbIE, KBaJpaTHbIE YpPAaBHEHUS M pPalMOHAIbHBIE YpPaBHEHUS,
CBOJSIIMECA K HUM, CUCTEMBI IBYX YPaBHEHUH C ABYMs IIEPEMECHHBIMM.

[IpoBOAUTE MPOCTENIINE UCCIECAOBAHNS YPABHEHUN U CUCTEM YPaBHECHHH, B
TOM YHCJIE C IPUMEHEHUEM IpapUUecKUX MpeAcTaBIeHUN (ycTaHaBIMBAaTh, UMEET
JU ypaBHEHUE WJIM CHCTEMA YPAaBHEHHMI DPEIICHHUS, €CIM UMEET, TO CKOJBKO, H
npouee).

[lepexoauTh OT cioBecHOW (POPMYIMPOBKU 3aJauu K €€ anreOpanyeckoit
MOZIEIM C TIOMOUIBIO COCTABJICHUSI YPABHEHUS WJIM CHUCTEMbl YpaBHEHH,
UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33]1a4¥ NOJIy4ECHHBIN PE3YJIbTaT.

[IpuMeHsATh CBOMCTBAa YMCIOBBIX HEPABEHCTB [Jisi CPABHEHUSA, OLICHKH,
pemars JMHEHHbIE HEPAaBEHCTBA C OAHOW NEPEMEHHOM M HUX CHUCTEMBI, 1aBaTh
rpaduYecKy0 HWUTIOCTPAllMI0O MHOXKECTBA pELICHUH HEPaBEHCTBA, CHCTEMBbI
HEPaBEHCTB.

DyHKUUH

[ToHnMaTe U KCIONB30BaTh (PYHKIMOHAJIbHBIE MOHATHUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAUEHHUA), OMPEACNATh 3HAYCHHE (YHKIIUU IO 3HAYCHHIO
apryMeHTa, OIPeesiTh CBOMCTBA PYHKIIMH 1O €€ rpaduKy.

CtpouTth rpaguku 35eMeHTapHbIX (YHKIUI BUAA:

y = k/x, y = x2, y = X3,y = ||, Y = VX, OIHCBIBAaTb CBOICTBA YHCIOBOW
dbyHKIIMH 110 €€ TpaduKy.

K koHny oOyduenuss B 9 kiaacce oOydaroIIMHCS MOJYYUT CIEAYIOIINE
MPEIMETHBIE PE3YJILTATHI:

Yuciia ¥ BBIYUCTICHUA

CpaBHUBATH U YNOPSA0YNBATH PALIMOHAIBHBIE U HPPALIMOHAJIBHBIE YHCTIA.

BoimonuaTh  apupmMeTnyecKkue JACUCTBUS C palUMOHAIBHBIMU  YHUCIIAMH,
couerass YCTHbIE W NHUCbMEHHBIE MPUEMBI, BBINOJHATH BBIUHUCIEHUS C
UPpaMOHAILHBIMU YUCIAMH.



HaxomuTe 3HaueHus CTENEHEH C UEeIbIMM II0KA3aTelsIMU M KOPHEW,
BBIYHUCIIATH 3HAYECHUS YUCIIOBBIX BBIPAKECHUM.

OKpyrisATb EWCTBUTENBHBIE 4YHCJA, BBIIOIHATH NPUKHUIKY pPE3ysbTaTa
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAXKCHUU.

YpaBHeHUs] M HEPABEHCTBA

Pewars JIMHEWHBIE W KBAaJApaTHBIE YPaBHEHHUs, YPaBHEHUS, CBOIALLIMECS K
HUM, NIpocTeiine JpoOHO-paliOHAIbHBIE YPAaBHEHUS.

Pemate cucrembl ABYX JMHEUHBIX YPaBHEHUW C JIBYMS IEPEMEHHBIMU U
CUCTEMBI IBYX YPAaBHEHUH, B KOTOPBIX OJHO YPAaBHEHHUE HE SIBJIIETCS JIMHECHHBIM.

Pemiath TEKCTOBBIE 3ajayu  aJireOpavdeckKuM CIocOOOM €  MOMOIIBIO
COCTABJICHUSI YPABHEHUS WJIM CUCTEMBI IBYX YPABHEHUM C JBYMS IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE MUCCIECAOBAHNS YPABHEHUN U CUCTEM YPaBHEHMH, B
TOM YHCJIE C IPUMEHEHUEM IpapUuecKuX MpeAcTaBIeHU (ycTaHaBIMBATh, UMEET
JY YpaBHEHHE WIM CHCTEMa YPaBHEHMM PELICHHUs, €CIU UMEET, TO CKOJBbKO, U
nmpouee).

PemaTte 5MHElHbIE HEPAaBEHCTBA, KBAaJpAaTHbIE HEPABEHCTBA, W300pa)KaTh
pEelIEHNEe HEPAaBEHCTB HA YMCIIOBOW MPSAMOM, 3alMCHIBATh PEIIEHUE C IMOMOULIBIO
CHUMBOIJIOB.

Pemlatb  cuCTeEMBI  JTMHEHWHBIX  HEPABEHCTB, CHCTEMBI  HEPABEHCTB,
BKJIIOYAIOIIME KBAJpaTHOE HEPABEHCTBO, M300pakaTh pEIIEHUE CHCTEMBbI
HEPaBEHCTB HA YMCJIOBOW MPSIMOM, 3alUCBIBATH PELICHHUE C OMOIIBIO CUMBOJIOB.

Hcronbp30BaTh HEPABEHCTBA IIPU PELLICHUH PA3JIUYHBIX 3a/1a4.

DyHKUUH

PacriozHaBath (QyHKIMM HM3y4E€HHBIX BHUJOB. [loKa3biBaTh CXeMaTHYECKU

pacrojIoKeHHe Ha KOOPIMHATHOM IIOCKOCTH TpadukoB GyHKIuM Buma: y = KX, y
=kx+ b, y=kix,y=ax2 + bx +c, y=x3, y =X,y = |x|, B 3aBucuMoct: ot
3HaYeHUH K03(PPUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIUHA.

Crtpoutb U u300pakarb CXxeMaTH4YeCKH TpadUKH KBaApaTUYHBIX (YHKIUH,
OIMHMCHIBATh CBOMCTBA KBAAPATUUHBIX (PYHKITHI IO UX TpaduKam.

PacrioznaBath kBagpaTHUHy0 (GYHKIHIO 110 (hOpMysie, TPUBOIUTH TPUMEPHI
KBaJIpaTUYHBIX QYHKIIUN U3 pealbHON KU3HU, (PU3UKH, TEOMETPHUHU.

YuciioBbIe MOCIEA0BATEIbHOCTH M NPOrPecCuH

PacriozHaBath apuMeTHUECKyI0 M TE€OMETPUUECKYIO MPOTPECCUU TpH
pa3HbBIX crioco0ax 3aaHusl.

BrIMOMHATE  BBIYKCIACHUS C  HUCIHOJb30BaHWMEM (opMyl N-ro  4YjieHa
apuPMETHIECKON 1 TeOMETPUUECKON MTPOTPECCUIA, CYMMBI TIEPBHIX N YJICHOB.

N300pakaTh 4Yj€HBI MOCIEIOBATEIBPHOCTH TOYKAMU Ha KOOPAWHATHOU
IIJIOCKOCTH.



PemaTes 3amgaum, CBS3aHHBIC C YUCIOBBIMH ITOCIICIOBATEIBHOCTSIMH, B TOM
YHUCyIe 3a7a4d U3 peabHOM JKM3HM (C MCIIOIb30BAaHHEM KaJIbKYIISTOpA, ITU(PPOBHIX
TEXHOJIOTHI1).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIACC
KounuecrBo yacos DJIEKTPOHHBIE
HaumeHnoBaHue pa3iesoB u TeM uudpoBbie
Ne n/m P Kourposbhubie | TIpakrudyeckue (uubp )
NMpoOrpaMMmbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
bu6moreka [IOK
1 4 .K 15
ucia ¥ Beluucienus. KBagpaTHeie KOpHH https://m.edsoo.ru/7fA17af8
) Uucna u BeraucieHus. CTeneHb ¢ IeIbIM 7 bu6moreka IIOK
IIOKa3aTelIeM https://m.edsoo.ru/7f417af8
3 AnreOpandecKue BhIPpaKCHHUS. 5 1 bu6motexa [IOK
KBanpaTtHblil TpéxuneH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpakeHUsl. 15 1 bu6mmorexa LIOK
AnreOpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHcTBa. KBajgpaTHbie 15 1 bu6morexa [IOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 13 bubmmoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f417af8
bu6moreka [IOK
7 VYpaBHeHUs U HepaBeHCTBA. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6moreka IIOK
8 o .0 5
YHICITHH. LICHOBHRIC HOMITIA https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
9 o 4 9
yniuus. ucxoie pyniumi https://m.edsoo.ru/7f417af8
bubmmoreka [IOK
10 IT 0600 6 1
OBTOPCHHG H OOOOICEHe 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
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HHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KosmnuecrBo yacos DJIEKTPOHHBIE
Ne Jlara Jlara no nudpoBbIe
Tema ypoka Konrpoasbnsie | IIpakTnueckue p
n/n Bcero usydenus | ¢axry oOpa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
N bubmmoreka [JOK
KBanpaTHblil KOpeHb U3
1 oA 1 https://m.edso0.ru/7f42
d452
bubmioreka [IOK
[TonsiTre 06
2 1 https://m.edsoo.ru/7f42
UppaloOHaIbHOM YHCIIe
eaaa
3 JlecsTuaHbIe TPUOIINKECHUS 1
HPpallMOHATILHBIX YHCE
4 JecsTuunble TPUOINKEHUS 1
HppalMOHATIBHBIX YHCE
5 JleficTBUTEBHBIC YKCTIA 1
6 CpaBHeHue 1
JEHCTBUTEIHHBIX YHCEI
7 CpaBHeHue 1
JEHCTBUTEIBHBIX YHCEI
3 ApubdmMeTnyeckuii 1
KBaJIPaTHBIM KOPEHb
9 VYpaBHeHue Buja x> = a 1
. Bbu6mnoreka [JOK
CoiicTBa apudmMeTnIecKkux
10 . 1 https://m.edsoo.ru/7f42
KBaJ[paTHBIX KOPHeEH 1862



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

CBolicTBa apu(PMETHUCCKHX

bubmuoreka [IOK

11 KBAXpATHBIX KODHEIi https://m.edsoo.ru/7f42
ds62

[IpeobpazoBanue YUCIOBBIX bubmmoreka [IOK

12 BBIPAXEHUM, COAEPIKAIIX https://m.edsoo.ru/7f42
KBaJIpaTHBIC KOPHU dd26
[IpeoGpazoBaHue YUCTOBBIX bubmoteka ITOK

13 BBIPKEHUH, COJlepIKATIIIX https://m.edsoo.ru/7f42
KBaJIpaTHbIE KOPHU ded4
[Ipeobpa3zoBanue YMCIOBBIX bubmmnoreka [JOK

14 BBIPAKEHUH, COIEPKALINX https://m.edsoo.ru/7f42
KBa/IpaTHbIE KOPHU e0be
[IpeobpazoBaHue YHCIOBBIX bubmoreka [IOK

15 BBIpaKEHUH, COTEPIKAIIIX https://m.edso0.ru/7f42
KBaJ[paTHbIE KOPHU €262
Crenens ¢ LelbM bubmiorexa [HOK

16 https://m.edso00.ru/7f43
MoKa3aTeyeM 5404
CranjapTHas 3amuch 4ucia.
Pa3smeps! 00beKTOB
OKpYyXaro1ero Mupa (ot bubmoreka [IOK

17 AJIEMEHTAPHBIX YaCTHUIL JI0 https://m.edsoo.ru/7f43
KOCMHUYECKUX 00BEKTOB), 6098
JUTNTEIIBHOCTH MPOLIECCOB B
OKpY’KaloIleM MHUpe
CBolicTBa CTENEHHU C LIEJIbIM bubmorexa [TOK

18 S https://m.edso00.ru/7f43

5648
19 CBolicTBa CTEIECHH C LIECIBIM bu6mmoreka [JOK



https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648

I1o0Ka3aTeciIeM

https://m.edsoo.ru/7f43
5648

CBoiicTBa CTEINEHH C LIETBIM

bu6mmoreka [JOK

20 casa https://m.edsoo.ru/7f43
roKa3aresyieM 5648
. but6mmoreka [JOK
CBOICTBA CTCNICHU C LIEIIBIM
21 https://m.edso00.ru/7f43
ToKasaresemM
599
Croil bubimoreka [JOK
BOICTBA CTENEHH C IIEJIBIM
22 https://m.edsoo.ru/7f43
MoKasareyieM
5ed6
23 KBanpatHblii TpéxuiieH
24 KBanpatHblil TpéxuiieH
bubmoteka [JOK
Paznoxenue kBajgpaTHOrO
25 . https://m.edsoo.ru/7f42
TpEXUJICHA HA MHOXKHU TCITH
fd38
bubmioreka [IOK
Paznoxxenue kBagpaTHOro
26 . https://m.edsoo.ru/7f42
TpéXUsieHa Ha MHOXKUTENN
fd38
Kontponbshas pabota no
temaM "KBaapaTHble KOPHHA bubmorexa LIOK
27 P <OpHi. https://m.edsoo.ru/7f42
Crenenu. KBagpaTHsbiii
" ec80
TpeX4JIeH
bu6moreka [JOK
28 Anrebpaundeckas 1poOb https://m.edsoo.ru/7f43
0382
JonycTtumple 3HaYEeHUS
29 MEepEMEHHBIX, BXOISIIUX B

anredpanyvecKue BhIpaK eHus



https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f430382

Jonyctrumple 3HaUeHUS

30 MepeMEHHBIX, BXOSIINX B
anredpanyvecKue BhIpak eHus
. bu6mmoreka [JOK
31 Ocrogroe croiicTao https://m.edso0.ru/7f43
anredpandeckon 1podu
08e6
bubmioreka [IOK
32 Coxkparnienue apooeit https://m.edsoo.ru/7f43
Oa8a
bubmioreka [IOK
33 Coxkparnienue apooeit https://m.edsoo.ru/7f43
0f44
bu6mmoreka [JOK
34 Coxparienue apoodeit https://m.edsoo.ru/7f43
0f44
Croxenne, BEBIYUTAaHUE, bu6mmoreka [JOK
35 YMHO)KEHHE U JIeJICHHE https://m.edsoo.ru/7f43
anreOpandeckux apoodei 128c
CnoxxeHue, BEIYUTAHUEC, bubmioreka [IOK
36 YMHO)KEHHE U JIeJICHHE https://m.edsoo.ru/7f43
anreOpandeckux apoden 15c0
CnoxxeHue, BEIYUTAaHUE, bubimoreka [JOK
37 YMHOXKEHHUE U JICIICHHE https://m.edsoo.ru/7f43
anreOpandeckux apoodei 18c2
CnoxxeHue, BEIYUTAaHHUE, bu6mmoreka [JOK
38 YMHOXKCHHUE U JCIICHHE https://m.edsoo.ru/7f43
anredpandeckux apooeit 1a20
39 [IpeobpazoBanue bubmmoreka LIOK

BBIPAKEHUH, COIepKALINX

https://m.edsoo.ru/7f43



https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c

anreOpanveckue Ipoou

259c

[IpeoOpazoBanue bubmoreka [IOK
40 BBIPAKEHUH, COIepKALINX https://m.edsoo.ru/7f43
anredpandecKue apoou 2736
[IpeobpazoBanue bubmoreka [JOK
41 BBIPAJKECHUH, CONEpKALINX https://m.edsoo0.ru/7f43
anredpandeckue Apoou 2736
Kontponbshas pabota mo bu6motexa [IOK
42 teme "Anredpanueckas https://m.edsoo.ru/7f43
Ipoos" 1d36
bubmioreka [IOK
43 KBangpatHoe ypaBHeHue https://m.edsoo.ru/7f42
eela
0 bubmuoreka [IOK
€MO0JIHOE KBAIpaTHOE
44 https://m.edsoo0.ru/7f42
ypaBHEHUE
eela
H bu6mmoreka [JOK
€MOJIHOE KBAIPaTHOE
45 https://m.edsoo.ru/7f42
ypaBHEHUE
eela
Dopmysa KopHeii bubimoreka [JOK
46 https://m.edso0.ru/7f42
KBaJIPaTHOTO YPaBHEHHUSI
f158
DobMYIA KODHCH bubmioreka [IOK
47 Py P https://m.edsoo.ru/7f42
KBaJIPaTHOTO YPaBHEHHUS
36
DobMYIA KODHEH bubmuoreka [IOK
48 Py P https://m.edsoo.ru/7f42
KBaIPaTHOTO ypaBHEHUS
foad
49 Teopema Bueta bubmotexa [JOK



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

https://m.edsoo.ru/7f42
fef0

bu6mmoreka [JOK

50 Teopema Bueta https://m.edsoo.ru/7f43
0076
. but6mmoreka [JOK
Pemenue ypaBHeHHI,
51 https://m.edsoo.ru/7f43
CBOJISIIINXCS K KBAJIPATHBIM
c542
N bubimoreka [JOK
Pemenue ypaBHeHHI,
52 https://m.edsoo.ru/7f43
CBOJISIIINXCS K KBaJIPATHBIM
c3d0
[Ipocreiimue 1podHO- Bubmiorexa HOK
53 https://m.edsoo.ru/7f43
palMoHaIbHbIC YPaBHEHUS
28c6
[Ipocreiimue 1podHO- Bubmiorexa IOK
o4 https://m.edsoo0.ru/7f43
panuoHabHbIe YpaBHEHUS
2h6e
Pemenne TekcTOBBIX 32714 C bu6mmoreka [JOK
55 TTOMOIIBIO KBaIPATHBIX https://m.edsoo.ru/7f42
YpaBHEHHI f75¢
Pemenne TekcTOBBIX 3a7a4 C bubmoreka [JOK
56 MTOMOIIBIO KBAJIPATHBIX https://m.edsoo.ru/7f42
ypaBHEHUI f8f6
KonTponbhas padota no bubmmorexa IIOK
S7 teme "KBanpaTHbie https://m.edsoo.ru/7f43
ypaBHeHMS" 01f2
JIuHeitHOE ypaBHEHUE C
58 JBYMsI IEpEMEHHBIMU, €T0

rpaduk, TpuMepbl pelIeHuUs



https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2
https://m.edsoo.ru/7f4301f2

YpaBHEHUM B I€JIbIX YHCIIAX

59

JIuHeitHOe ypaBHEHUE C
JIBYMsI IEPEMEHHBIMHU, €T0
rpaduk, IpuMephl pelieHus
ypaBHEHHI! B 1I€JIbIX YHCTIaX

60

JIuneiiHOE ypaBHEHUE €
JIByMsI IEPEMEHHBIMHU, €T0
rpauk, IpUMephl pelIeHus
ypaBHEHHI B LI€JIBIX YHCTIaX

61

Pewenue cucrem aByx
JIMHEWUHBIX YPAaBHEHUM C
JBYMsI II€pEMEHHBIMU

62

Pemenue cucrem nByx
JVHENHBIX YPaBHEHUH C
JBYMsI IEpEMEHHbBIMU

63

Pemenue cucrem nByx
JVHEWHBIX YPAaBHEHUM C
JBYMsI TE€pEMEHHBIMH

64

[Ipumepsl pelieHust CUCTEM
HEJIMHEHHBIX YPAaBHEHUM C
JBYMS II€PEMEHHBIMU

65

[Ipumepsl perieHus cuctem
HEJTMHENHBIX YPABHEHUH C
JBYMsI TI€pEMEHHBIMU

66

I'paduueckas
WHTEPIpETaLHs YPAaBHEHUS C
JBYMSI TIEPEMEHHBIMU U
CHCTEM JIMHEHHBIX

bu6mmoreka [JOK
https://m.edsoo.ru/7f43
d6de



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

YpaBHEHUM C IByMS
repeMeHHbIMU

67

I'padmueckas
VMHTEpNpETaLNs YPaBHEHUS C
JBYMS IEPEMEHHBIMU U
CUCTEM JIMHEWHBIX
YPaBHEHUM C IByMs
IIEPEMEHHBIMU

bubmioreka [IOK
https://m.edsoo.ru/7f43
d6d6

68

Perienne TekCcTOBBIX 3a1a4 C
HOMOIILIO CUCTEM
YpaBHEHHI

69

Pemenue TekcToBbIX 3a/1a4 ¢
MIOMOILBIO CUCTEM
ypaBHEHUM

70

Perrenne TekCTOBBIX 3a/1a4 C
IOMOIILI0 CUCTEM
YpaBHEHHI

71

UucnoBble HEPABEHCTBA U UX
CBOWCTBa

72

T'II/IC.]'IOBI:IG HepaBCHCTBa H Uux
CBOICTBa

73

HepagenctBo ¢ ogHOMI
TepeMEHHON

74

JIuHelHbIe HEPAaBEHCTBA C
OJIHOM MEPEMEHHOM U UX
pelieHue

bubmioreka [IOK
https://m.edsoo.ru/7f42
€692

75

JIuHeliHble HEpPaBEHCTBA C
OJTHOM TIEPEMEHHOM U UX

bubmioreka [IOK
https://m.edsoo.ru/7f42



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840

perieHue

€840

JIuHeitHbIe HEpaBEHCTBA C

76 OJTHOW TIEPEMEHHOM U uX
peleHue
Cucrembl TMHEHHBIX but6mmoreka [JOK
77 HEPABEHCTB C OJHOMI https://m.edso00.ru/7f42
MIEPEMEHHON U UX PEIICHHUE chb88
Cucrembl TMHEHHBIX bubmmoreka [IOK
78 HEPaBEHCTB C OJTHOMN https://m.edsoo.ru/7f42
MEPEMEHHON U UX PEIICHUE cd2c
CucreMbl TMHEUHBIX
79 HEPaBEHCTB C OJTHOU
IIEPEMEHHON U UX PEIICHUE
N3o0pakeHne penieHus
. bubmoteka [JOK
JMHEHHOT 0 HEPaBEHCTBA U
80 . https://m.edsoo.ru/7f42
WX CUCTEM Ha YHCIIOBOU
o c9%4
psIMOU
N3ob6paxenue pemieHus
JMHEHHOI 0 HEPABEHCTBA U bubmorexa HOK
81 P ’ https://m.eds00.ru/7f42
WX CUCTEM Ha YHCIIOBOU
y c9e4
psIMOU
Kontponbshas pabota mo
82 temaM "HepaBeHcTBa.
Cucrembl ypaBHeHHT"
bu6mmoreka [JOK
83 [lonsitue pynkuun https://m.edsoo.ru/7f43
3cl12
bubmotexa [JOK
84 OO6mactb onpeneneHus u a

https://m.edsoo.ru/7f43



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

MHOKECTBO 3HAaYEeHUU
GbyHKIUN

w
o
o
=~

85 Crioco6sI 3aanus GyHKIMMA
86 I'paduk dpyHKIIIN
87 CaoiicTBa QyHKIIMH, UX
oToOpakeHue Ha rpaduke
88 UreHue 1 nocTpoeHue
rpaukoB GyHKUUH
[Tpumeps! rpaduxoB
89 (YHKIIUN, OTpaXKaroImuX
peaibHbIe TPOLIECCHI
DOYHKIUH, OIHUCHIBAIOIINE
- y;d DS Bu6mmorexa LIOK
90 PAMY Patiy https://m.edso00.ru/7f43
MIPOTIOPIIOHATILHBIC 4bbe
3aBHUCUMOCTH, UX rpaduku -
91 l'unepboma
92 l'unep6oia
bubmioreka [IOK
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