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HOACHUTEJIBHASA 3AIINCKA

Anrebpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIETO
o0Opa3oBaHUs: OHA 00ECIeUnBaeT U3yUEHUE APYIUX AUCLUILINH, KaK €CTECTBEHHO-
HAay4yHOTO, TaK M TYMaHUTApHOTO IIUKJIOB, €& OCBOEHHWE HEOOXOAUMO IS
MPOJOJIKEHUsI 00pa30BaHUs U B MOBCEAHEBHOM KU3HU. Pa3BuTHe y 00ydaromumxcs
HAy4YHBIX TMPEJCTABICHUN O TMPOUCXONKIACHUM U CYIIHOCTH alreOpanyecKux
abcTpakimi, croco0e OTpakKeHUs] MaTeMAaTUUeCKOW HAYKOU SIBIIGHUN M TIPOIIECCOB
B MpuUpojie U OOIIECTBE, POJIM MATEMAaTHUUYECKOTO MOJCIUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y KaueCTB MBIIUICHUS, HEOOXOAUMBIX JJIS aJanTalid B COBPEMEHHOM HH(PPOBOM
obOmectBe. M3yuenue anreOpsl obOecreurMBaeT pa3BUTHE YMEHHS HaOI0/IATh,
CpaBHMBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIIJICHUS,
CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JCUCTBUS U BBIBOJHI,
dbopmynupoBath yTBepxkAeHUSA. OCBOEHUE Kypca anredpbl 00ecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS] OOYYalOIIMXCSA: OHU UCIHOJIB3YIOT JACAYKTUBHBIE U
WHIyKTUBHBIE PACCYXKIEHHUs, 0000IEHNE U KOHKPETH3aI1I0, a0CTparupoBaHue u
ananmoruto. OOydenwe  anreOpe  mOpeAmnosiaraeT  3HAYUTENbHBIM  O0BEM
CaMOCTOSITEJIbHOU  JICSITEIbHOCTH OOYYarOIIUXCs, IO3TOMY CaMOCTOSATEIBHOE
pelIeHue 3a/1ay SIBJISICTCS peaau3aluen 1eaTeIbHOCTHOTO MPUHIINAIIA 00yUYEHUSI.

B cTpykType mporpaMmmel yaebHOTO Kypca «Anredpay it OCHOBHOTO OOIIIETO
00pa30BaHUsI OCHOBHOE MECTO 3aHMMAIOT COACPKATEIHbHO-METOANYECKUE JIMHUU:
«Yucna ¥ BBIYMCICHUS», «ANreOpandyeckue BBIPAKEHUS», «YPaBHEHUS U
HEpaBEHCTBa», «DyHkumm». Kaxnas U3 3THX COJEpKATETbHO-METOAUYECKUX
JMHUAN pa3BUBAETCS HA MPOTHKEHUM TPEX JIET U3YUECHUS Kypca, B3aUMOJICICTBYA C
IpYTUMH ero JuHusMU. B Xome wu3ydeHuss y4eOHOro Kypca oOO0ydaronuMmcs
MPUXOJUTCS JIOTUUECKH PaCCyX AaTh, UCMOJB30BATh TEOPETUKO-MHOKECTBEHHBIM
sS3bIK. B CBsI3M ¢ ATHUM B mporpammy ydeOHOTO Kypca «Aniredpa» BKIIOYECHBI
HEKOTOpPHIE OCHOBBI JIOTMKH, MpPEACTaBICHHBIE BO BCEX OCHOBHBIX pa3zjenax
MaTEeMaTUYeCKOro 00pa3oBaHUs U CIIOCOOCTBYIOIINE OBIAJACHUIO O0YUArOITUMUCS
OCHOB  yHHUBEpPCAJIbHOTO  MaTeMaThdeckoro s3bika. CojaepkarelbHOW U
CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOro Kypca «Ajredpa» SBISETCS €ro
VHTETPUPOBAHHBIA XAPAKTEP.

Conepxxanne smHUHA «Yucima W BBIYKCICHUS» CIYKUT OCHOBOW ISt
JanbHEHIIero U3y4eHus MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYyYarOIIUXCSA
JIOTUYECKOTO MBIIUICHUS, JOPMUPOBAHUIO YMEHHS MOJIH30BATHCS aITOpUTMaMHu, a
TaKXe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOMMBIX JIJIsi TOBCEIHEBHOM
XKU3HU. PazBuTHE MOHSATHS O YUCJIE HAa YPOBHE OCHOBHOTO 00IIEero oOpa3oBaHUs
CBSI3aHO C pAIlMOHAJIBHBIMU U HMPPALMOHAIBHBIMU YHCIaMHU, (OPMUPOBAHUEM



NpEACTABICHUN O JEHCTBUTEIBLHOM YUCTE. 3aBEPIICHHE OCBOEHUS YUCIOBOU JIMHUU
OTHECEHO K cpefHeMy o01ieMy o0pa30BaHHIo.

ConepxaHue IByX anreOpandecKux JIMHUN — « AJIre0panyecKue BhIPAKCHUS
U «YpaBHEHMS] U HEPABEHCTBA» CHOCOOCTBYET (POPMHUPOBAHUIO Yy OOYYAIOIIUXCS
MaTEMaTUYECKOIo armapara, HeOoOXOAMMOTO JUIsl PElIeHUs 3ajad MaTeMaTHKH,
CMEXKHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
oOmero o0pa3oBaHMs Y4eOHBIM MaTepuan IPyNIHUPYETCsl BOKPYT PalMOHAIBHBIX
BBIpaXKEHUN. AJredpa JIEMOHCTpUpPYET 3HAUCHHUE MaTeMaTHUKH Kak s3blKa IS
NOCTPOCHUSI MaTEMAaTHUYECKUX MOJEJIEH, OINUCAaHUs MPOLECCOB U  SIBICHUU
peanpHOTO MUpa. B 3amaun 00y4ueHus anredpe BXOASIT TaKKe NaTbHEHIIee pa3BUTHE
AITOPUTMHUYECKOTO MBIIIIEHUS, HEOOXOIUMOTO, B YACTHOCTH, JJIsl OCBOCHUS Kypca
uHPOpMAaTHKKA, ¥  OBJIAJCHUE HaBbIKAMHM  JICAYKTHUBHBIX  PacCyKJICHUHU.
[IpeoOpa3zoBaHre CHUMBOJBHBIX (OPM CIOCOOCTBYET pPa3BUTHIO BOOOPAKEHMS,
CIIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPYECTBY.

Conepxanue (GyHKIIMOHATBHO-TpapUUecKol JIMHUM HAIIEJIEHO Ha MOTyYeHUE
oOyyJaronMMucs 3HaHUM O (PYHKIUSX KaK BaKHEHIIEH MaTeMaTU4eCKOM MOJEnu
JUTSI OMTUCAHUS ¥ UCCIIEIOBAHUS pa3HOOOPA3HBIX MIPOIECCOB U SIBJICHUI B IPUPOJIE U
oOmectBe. M3ydenne maTeprana CiocoOCTBYET Pa3BUTHUIO Y 00YUAIONTUXCSI yMEHUS
WCTIONIb30BaTh Pa3IMYHbIE BBIPA3UTEIbHBIE CPEACTBA S3bIKA MATEMaTUKU —
CJIOBECHBIE, CHUMBOJIMYECKHE, TpaduyuecKkue, BHOCUT BKJIaJd B (HOpMUPOBAHUE
NPEACTABICHUI O POJIM MATEMATUKHU B PA3BUTHUU LIMBUIIU3AIMU U KYJIbTYPBHL.

CormacHo ydeOHOMY IUIaHy B 7-9 Kiaccax wu3ydaercss Y4YeOHBIA Kypce
«AnreOpa», KOTOPBIM BKIIIOYAECT CIEAYIOIIME OCHOBHBIE Pa3/ielibl COACPKAHUS:
«Hucma ¥ BBIYMCICHUS», «ANTeOpanvyecKkue BBIPOKCHUS», «YPaBHEHUS U
HEPABEHCTBA», « DYHKIHUN.

Ha n3yuenue yueGHOTO Kypca « Anredpa» orBoautcs 306 yacoB: B 7 Kjacce —
102 4gaca (3 ygaca B Hezent0), B 8 kinacce — 102 gaca (3 yaca B Heien0), B 9 kiacce
— 102 gaca (3 gaca B HefIeINIO).



COILEPKAHUE OBYUYEHUA
7 KIIACC

Yucaa v BBIYUCTCHUA

Jpobu OOBIKHOBEHHBIC W JCCATHYHBIE, TIEPEX0 OT OMHON (HOpPMBI 3amucu
npobeit k gpyroit. IloHsiTMe palMOHANBHOTO 4YHCJA, 3aluCh, CpPaBHEHHUE,
yHOpSAJOYMBAHUE PpALMOHAIBHBIX uuceNl. ApuMeTHdYecKue JIeUCTBUS C
palMOHAIBHBIMYM YHMClaMu. PenieHue 3a1a4y M3 peanbHOM MPAaKTUKA HA 4YacTH, Ha
TpoOH.

CreneHb ¢ HaTypajdbHBIM IIOKa3aTeleM: ONpeIeIeHue, Mpeodpa3oBaHue
BBIPAKEHUI HA OCHOBE OIpE/eNIeHus, 3anuch 00apmKX uyncel. [IporneHTsl, 3anuch
IPOLIEHTOB B BHUJE poOU U IpoOU B BHUJE MPOLEHTOB. Tpu OCHOBHBIC 33a/1aud Ha
IIPOLICHTHI, PEILICHNUE 3a1a4 U3 PEaIbHON IIPAKTUKHU.

[IppmeHeHne TPU3HAKOB  JEIMMOCTH, DPA3jIOKEHUE HAa  MHOXHUTEIU
HATypaJbHbIX YUCEIL.

PeanbHble  3aBUCHMMOCTH, B TOM  4ucjle T@psMas U oOpaTHas
IIPONIOPLIMOHAIIBHOCTH.

AJuiredOpanvecKue BbIPpaKeHUs

[IepemeHHBIE, YMCIOBOE 3HAYEHUE BBIPAXKEHUS C NIEpEeMEHHOU. [lonmycTumele
3Ha4YeHUs nepeMeHHbIX. [IpeacTaBneHre 3aBUCUMOCTY MEXKIY BEIUYMHAMU B BUJIE
dbopmyibl. Beraucienus o popmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXXKJECTBEHHO paBHbIC BBIPAXKEHUS, TMpaBuUia MpeoOpa3oBaHUS CYMM U
MIPOU3BEICHUI, TPaBUIa PACKPBITUS CKOOOK U MPUBENECHUS MOJOOHBIX CIaracéMbIX.

CBoiiCTBa CTENEHU C HATYpaJIbHBIM MIOKa3aTEJIEM.

OnHounensl 1 MHOroueHbl. CteneHb MHOrowieHa. CiioxeHue, BbIUUTAHUE,
YMHOXE€HHE MHOTOWIEHOB. DOpMyIIbI COKPAIEHHOIO YMHOXKEHUS: KBaIpaT CyMMBI
1 KBagpat pazHocTH. PopmyIia pa3HOCTH KBaIpaToB. Pa3nokeHne MHOINOYJIEHOB Ha
MHOXHUTEIIH.

YpaBHeHUs] U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUS, IMpaBuia MpeoOpa3oBaHUsl YypaBHEHHUS,
PABHOCWJIBHOCTb YPAaBHEHUH.

JluHelHOE ypaBHEHHE C OJHOM MEPEMEHHOM, YMCIO KOPHEW JIMHEHHOTO
YpaBHEHMUS, pEUICHUE JINHENHBIX ypaBHEHUN. COCTaBIICHHE YPABHEHHI 11O YCIOBUIO
3agauyu. PeneHre TeKCTOBBIX 33/1a4 C MOMOIIBIO YPABHEHUM.

JIuneiiHOe ypaBHEHHUE C IBYMsI IEpEMEHHBIMU U ero rpaduk. Cucrtema aAByX
JVMHENHBIX ypPaBHEHUW C JBYMsS IIEpEMEHHBIMU. PelieHue cucTeM YypaBHEHUM
CIIoco0OM MOCTaHOBKU. [IprMephI perieHust TEKCTOBBIX 3371a4 ¢ TOMOIIBI0 CUCTEM
YPaBHEHUM.

DOyHKIUHU



Koopannara Touku Ha npsMoi. YncnoBele npoMexyTKku. Paccrosaue Mexay
JIBYMsI TOUKAMU KOOPAUHATHOM IPSAMOM.

[IpsamoyronbHas cucteMa kKoopauHar, ocu Ox u Oy. Adcuucca U opauHaTa
TOYKH Ha KOOPJIHUHATHOM 1iockocTu. [IpumMepsl rpadukoB, 3ajaHHBIX (opMyIaMu.
Urenue rpadukoB peanbHbIX 3aBUucuMocTeil. [Tonsitue pyukiuu. I'padux Gynkium.
CaoiictBa pynkiuit. Jluneiinas ¢ynknus, e€ rpaduk. I'padux QyHkmmm y = [x|.
I'paduueckoe penieHne JIMHEWHBIX YPAaBHEHUN U CUCTEM JIMHEHMHBIX YPAaBHEHHM.

8 KNIACC

Yucaa v BIYUCTICHUS

KBagparuelii kopeHb u3 uucia. [loHdaTHe 00 WpPpPAaLMOHAIBLHOM YHCIIE.
HecsTuunbie TpUOIMKEHUST UppAlMOHAIBHBIX yncen. CBoiicTBa apuMeTHuIecKux
KBaJpaTHBIX KOPHEN U UX MPUMEHEHUE K MPEOOPa30BAHUIO YUCIIOBBIX BhIPAKEHUN
Y BBIUHMCJIEHUSM. JIeHCTBUTEIIbHBIE YUCIIA.

Crernens ¢ 1eNbIM MOKa3aresieM u €€ cpoiicTBa. CTaHaapTHAs 3alUCh YHCIa.

AuredpanvecKkue BbIPpaKeHUs

KBagpaTHbIi TpEXUIIEH, pa310KEHUE KBAIPATHOIO TPEXUWICHA HA MHOKHUTEIIN.

Anrebpanueckass apoOb. OCHOBHOE CBOMCTBO anreOpandeckoi JIpoOwu.
CnoxxeHue, BbIYMTAaHUE, YMHOXXEHHE, JeJeHHe aireOpaudyeckux JpoOe.
PanmonanbHble BRIpaXKEHUS U UX TTpeoOpa3oBaHue.

YpaBHeHUs] U HEPABEHCTBA

KBagparnoe ypaBHenue, popmyiia KOpHEH KBaipaTHOro ypaBHeHus. Teopema
Buera. Pemenune ypaBHEeHHH, CBOISIIMXCSA K JIMHEWHBIM UM KBaJPATHBIM.
[Ipocreiimume qpoOHO-palIiOHANIbHBIE YPAaBHEHUSI.

['paduaeckas uHTEpIpETANS YPaBHEHUI C ABYMS MIEPEMEHHBIMU U CHCTEM
JVUHEWHBIX YpAaBHEHHUU C JAByMs IEepeMEHHbIMHU. lIpuMepbl pelieHHs cucrtem
HEJIMHEWHBIX YPABHEHUW C ABYMSI IEPEMEHHBIMU.

Pemenre TeKCTOBBIX 33124 anreOpandeckKuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOKMCTBA. HepaBEHCTBO € OHON NEPEMEHHOM.
PaBHOCUIIBHOCTE HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OAHOM IEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJJHOW MEPEMEHHOM.

DOyHKIUU

[Tonsitne pynkuuu. O61aCTh ONPEETICHHS U MHOXKECTBO 3HaUYCHUN (DYHKIIUU.
CnocoObl 3a1aHust PyHKIUH.

I'padux dyukmuu. Yrenue cBoiictB PyHkimu no e€ rpaduky. [Ipumeps
rpa@ukoB QyHKIHMI, OTpaKkaroIMX PeaibHbIE MTPOLIECCHI.



ODyHKIMK, OMNHUCHIBAOIINE TPSAMYI0O M OOpaTHYI0 MPOMOPIIMOHAIBLHBIE
3aBHCHMOCTH, HX rpaduxn. OyHKImK y = x2, y = x3, y = \x, y=|x|. Ipaduaeckoe
pelLICHNE YPABHEHNUN U CUCTEM YPABHECHUMN.

9 KJIACC

Yucaa v BIYUCTICHUS

PanmonanpHble yKciia, UppalMOHANIBHBIE YHCIIa, KOHEUHbIE U OECKOHEUHBIE
AecsITHUHbIe ApoOU. MHOXKECTBO JIEHCTBUTENBHBIX YHUCEN, ACHCTBUTEIbHBIE YUCIIA
Kak OECKOHEUHbIC JeCATUYHbIC ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEXKY MHOXECTBOM JECUCTBUTENIBHBIX YUCEI U KOOPIUHATHOU IPSIMOM.

CpaBHeHHE JIEHCTBUTENBHBIX YHUCEN, apuUPMEeTHUYECKue JAEUCTBUS C
JNEUCTBUTEIbHBIMU YU CIIAMU.

Pa3mepsl OOBEKTOB OKPYKAIOIIETO MHUPA, JJIUTEIbHOCTh IPOIECCOB B
OKPY>KarOIIEM MHUPE.

[TpubnmxEHHOE 3HAUYECHUE BEJIMYUHBI, TOYHOCTh NpUOIMKeHus. OKpyTieHue
yucell. [Ipuknaka u oieHKa pe3yJbTaTOB BBIUYHACICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHue. PellleHre ypaBHEHUN, CBOAALIMXCS K JIMHENHBIM.

KBagpatHoe ypaBHeHue. Pemenue ypaBHEHUH, CBOAAIIMXCA K KBAJPATHBIM.
bukBanparnoe ypaBHeHue. [Ipumepsl penmieHUsl YpaBHEHHUN TPETbEN M YETBEPTOU
CTEIICHEN PA3JI0KEHUEM Ha MHOKUTEIIN.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHMM. PemieHue TEKCTOBBIX 3aaad
anredpan4eckuM METOA0M.

VYpaBHeHHE ¢ ABYyMs MEpEeMEHHBIMU U ero rpaduk. Pemienue cuctem IBYX
JMHEWHBIX YPAaBHEHUM C ABYMs IIEpEMEHHBIMU. Pemenue cucreM 1ByX ypaBHEHUH,
OJIHO M3 KOTOpBIX JIMHEWHOE, a Jpyroe — Bropoil creneHu. ['paduueckas
UHTEPIIPETaLHs CUCTEMbI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemenre TeKCTOBBIX 33124 anreOpandeckKuM CrocoOoM.

YucnoBele HEPAaBEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM NepeMEHHOM. PemeHune cucrem
JVMHENHBIX HEPABEHCTB C OJHOM IepeMeHHON. KBaapaTHble HepaBEHCTBA.
I'paduueckass uHTEpHpeTalMsi HEPABEHCTB U CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

DOyHKIUU

KBagpatnunas dynkmms, e€ rpadux u coiictBa. [lapabona, koopauHATHI
BEPIIMHBI TapadOoJIbl, OCh CAMMETPHUH MApaOOJIbI.

Ipadukn byskmmit: y =kx, y =kx + b, y=k/x, y=x3, y =Vx, y = [x| , 1 ux
CBOWCTBA.

Yucii0BbIC MOCIEA0BATEIBLHOCTH U NIPOrPECCUH



IlonsiTe YMCIIOBOM MOCJIEAOBATCIILHOCTH. 3aJlaHHE II0CJIEI0BATEIILHOCTH
peKkyppeHTHON (popMyoit u popMyJiol n-To YiIeHa.

Apudmernueckas M reoMerpuueckas mporpeccur. PopMmylbl #7-To 4iIeHa
apu(METHIECKON U TEOMETPUUIECKON MPOTPECCHI, CYMMBI MIEPBBIX 71 YICHOB.

N300pakeHre YIIEHOB apHU(PMETHUYECKON U TeOMETPUUYECKOW MPOTpecCHii
TOYKaMH Ha KOOPJAWHATHOM IUIOCKOCTH. JIMHEWMHBIA M SKCIOHEHIMAIBHBIA POCT.
CI10HBIE TPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMSA TIPOI'PAMMBI
YYEBHOI'O KYPCA <«AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

JIn4HOCTHBIE Ppe3yJabTaThl OCBOCHHMS MPOrpamMMbl yd4eOHOro Kypca
«Anrebpa» XapakTepU3yrTCS:

1) maTpuoTHYecKoe BOCIMTAHHE:

MPOSIBJICHUEM HHTEpPECa K MPOIUIOMY UM  HACTOSIIEMY POCCHICKOU
MAaTEMATUKH, [EHHOCTHBIM OTHOLIEHUEM K JOCTHMXKECHUSM  POCCUHCKHUX
MAaTEMATUKOB M POCCUMCKOM MATEMATUYECKOM IIKOJIbI, K MCIOJB30BAHUIO ITHUX
JOCTHXKEHUM B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpaxJIaHCKoe 1 JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJIHEHUIO O0S3aHHOCTEH T'paKIaHWMHA U peain3aluM €ro
npaB, TMpPEJICTaBICHUEM O MaTeMaTHYECKHMX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUN, MpOUEAYp TPaXIAHCKOro oOIliecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MNPAKTUYECKUM NPUMECHEHUEM JOCTHKCHUW HAyKH, OCO3HAHHWEM Ba)XHOCTHU
MOPaJIbHO-3TUYECKUX MPUHIIUIIOB B IEATEIbHOCTH YUYEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAHOBKON Ha AaKTMBHOE YYacTUE€ B PEIIEHUUM NPAKTHUYECKUX 3a]ay
MAaTEMATUYECKON HAIPABJICHHOCTH, OCO3HAHMEM BaXXHOCTH MATEMaTHYECKOTO
o0pa3oBaHMs Ha MPOTSHKEHUM BCEH >KM3HU I YCHEHNIHOW MpO(PEeCcCHOHAIBHON
NESTETbHOCTH U Pa3BUTUEM HEOOXOJUMMBIX YMEHHUH, OCO3HAHHBIM BBHIOOPOM U
MOCTPOEHUEM MHMBUIyaIbHOU TPAEKTOPUU 00pAa30BAHMS U )KU3HEHHBIX IJIAHOB C
Y4ETOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIOCOOHOCTBIO K OMOIIMOHAIBHOMY U  ACTETUYECKOMY  BOCHPHUATHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJay, pEUICHUH, PACCYXKICHUH, YMEHHIO BUJIEThH
MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

OpUEHTaluel B JEATEIPHOCTH HAa COBPEMEHHYHK) CHUCTEMY HAay4YHBIX
IIPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOIBI U
oOIecTBa, TOHMMAaHHEM MATEMAaTHYEeCKOW HAyKh Kak cdepbl YenoBeuecKon
JNEATEIbHOCTH, 3TAllOB €€ Pa3BUTHS WM 3HAYMMOCTH JUISl PA3BUTHUS LIUBUIIA3ALINH,
OBJIQJICHUEM SI3BIKOM MAaT€MaTUKHA U MATEMATHUYECKOW KYJIbTYpOW KaK CPEICTBOM
NO3HAHUS MHPA, OBJIAJCHUEM NPOCTEUINIMMHU HABBIKAMH HCCJIEA0BATENBCKON
NEATENbHOCTH;



6) ¢usuveckoe BocnuTanue, (GOopMHpPOBAHHE KYJbTYPbl 310POBbSI H
IMOIMOHAJIBHOIO 0JIArONOJIyYns:

TOTOBHOCTBIO TMPUMEHSITh MaTeMaTU4YeCKHe 3HaHUS B HMHTEpecax CBOETO
30POBbS, BEACHHS  3J0pOBOro  oOpa3a KM3HHM  (3J0pOBOE  IHUTAHHE,
cOQIaHCUPOBAHHBIN PEKUM 3aHATHH H  OTAbIXa, peryispHas (dusndeckas
AKTUBHOCTH ), CPOPMUPOBAHHOCTHIO HABBIKA PEIICKCUH, TPU3HAHUEM CBOETO MpaBa
Ha OIMOKY U TAaKOI0 e IpaBa JAPYroro YelIOBeKa;

7) 3x0JIoTHYeCcKOe BOCTIMTAHME:

OpHUEHTAlMEN HAa TPUMEHEHUE MAaTEMATUYECKUX 3HAHUM JJIsI pELICHUs 3a7a4 B
00JIaCTH COXPaHHOCTHU OKPY’KarOUIEH Cpebl, MIIaHUPOBAHUS MOCTYIIKOB U OLICHKU
MX BO3MOXHBIX TTOCJICICTBUM JIJIs OKPY>KAIOIIEH Cpe/ibl, 0OCO3HAHUEM II00aTBLHOTO
XapaKkTepa dKOJOTMUECKUX MPOOJIEM U MyTEN UX PELICHUS;

8) amanTanus K M3MEHSIOIIMMCH YCJOBHUSIM CONMAJIBHON W NMPHUPOJIHOM
cpeabI:

TOTOBHOCTBIO K JICUCTBUSM B YCJOBHUSAX HEOINPEEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUYECKYIO JIEATeIbHOCTh, B TOM YHCJIE
YMEHUE YYUThCS Yy APYTHX JIOJed, MpuoOpeTatb B COBMECTHOM JIESTEIHHOCTU
HOBBIE 3HAHUS1, HABBIKM U KOMIIETEHIIUU U3 OMbITA IPYTHX;

HEOOXOJMMOCThIO B (OPMUPOBAHUM HOBBIX 3HAHUI, B TOM YHCIE
dbopMyIUpOBaTh WU, IOHITHS, TUTIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM UYHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JeDUIMUTHI COOCTBEHHBIX 3HAHUM W
KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CUTyallMl0, BOCHPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOUIMNA KOHTPMEP, KOPPEKTUPOBATH
OpUHUMAEMble pelIeHUs] U JeHCTBUA, (HOPMYIUPOBATh U OILICHUBATh PUCKU U
MOCJIeICTBUS, (OPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATBI
Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE AeficTBUS

ba3oBble j1ornueckue 1eiicTBus:

e BBIABIIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKA MAaTEMaTHYECKHUX
00BEKTOB, TMOHSTHUIA, OTHOIICHHH MEXIy MOHSATUSAMHU, (DOpMYIHpOBATH
ompeNiesieHUs]  MOHATUM, YCTAHABIMBATh  CYIIECTBEHHBIM  MpPU3HAK
KJaccu(uKanyu, OCHOBAaHMS JUIsi OOOOIIEHUS M CPAaBHEHUS, KPUTECPUU
MIPOBOIMMOTO aHAJIN3A;

e BOCIPUHHUMATH, (QOPMYJIHpPOBATH W  MPeoOpPa3OBBIBATH  CYIKICHUS:
YTBEPAUTEIIbHBIE W OTPULIATENIbHBIC, €IWHUYHBbIC, YaCTHBIE M OOIIue,
YCIJIOBHBIE;



BBISBJITh ~ MATEMAaTUYECKHME  3aKOHOMEPHOCTH,  B3aWMOCBS3M U
npoTuBopeursi B (akTax, MAHHBIX, HAOMIOJACHUAX U YTBEPKICHUSX,
npeuiaratb KpUTEPHUU 711 BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUYHNH;
JieJaTh BBIBOABI C MCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3AK/IFOUCHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;
pa30upaTh 10Ka3aTeNbCTBA MATEMATHYECKUX YTBEPKACHUN (TIpSIMbIE U OT
IPOTUBHOTO), MPOBOAWTH CAMOCTOATEIBHO HECIOXXHBIE J10KA3aTEIbCTBA
MaTeMaTHYeCcKuX (PAaKTOB, BBICTpaUBaThb apPryMEHTALlMI0, TPUBOAUTH
IpUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;
BbIOMpaTh crmoco0 pemeHus yuyeOHOM 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB peEILIEHUs, BBIOMpaTh HauboJee MOAXOMAUIMI € Y4ETOM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarejbcKue 1eHCTBHUSA:

UCIIOJIb30BaTh BOMPOCH!I KaK MCCIIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHUS,
(bopMynIMpoBaTh BONPOCHI, (UKCUPYIOLIKME MPOTUBOpEUrE, MpodIemMy,
CaMOCTOSTENIbHO yCTaHABJIMBaTh MCKOMOE M JlaHHOE, (POPMHUPOBAThH
TUIIOTE3Y, apIYMEHTHUPOBATh CBOIO MO3UIINIO, MHEHUE;

OPOBOAMUTH 10 CaMOCTOSITEIBHO COCTABIEHHOMY IIJIaHY HECJIOKHBIN
IKCIIEPUMEHT, HEOOJIBILIOE UCCIEIOBAHUE 10 YCTAHOBJIEHUIO OCOOCHHOCTEN
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMOCTOSTENbHO (OPMYIUPOBATH 0OOOIICHHUS U BBIBOJBI MO pe3yJbTaTaM
IpOBEAEHHOTO0 HAONIOECHUS, UCCIEOBaHMS, OLCHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000LIECHUI;

POTHO3UPOBATh BO3MOXKHOE PAa3BUTHE MpOLIECcCa, a TAKXKE BbIJBUTATh
IPEII0JIOKEHNS O €70 PA3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora c nngopmanmeii:

BBISIBJISITH HEJJOCTATOYHOCTh WU HW30BITOYHOCTh HH(OpPMAINH, ITaHHBIX,
HEOOXOUMBIX /ISl PEIICHUS 3a1a4H;

BbIOMpaTh, AHAIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH
UH(}OPMAIIUIO Pa3IMYHBIX BUAOB U (OPM IIPECTABICHHUS;

BbIOUpaTh (GopMy TpEACTaBICHUsS HHPOPMALMM U WUIIOCTPUPOBATH
penlaemMble 3aJadyd CXEMaMH, JuarpaMMaMy, HWHON rpadukod U HX
KOMOHHAaIIUSAMU;

OLICHUBATh HAAEKHOCTh HMH(OpPMALMKA MO KPUTEPUSIM, MPEITIOKEHHBIM
yUUTEIEeM UIH CPOPMYITUPOBAHHBIM CAMOCTOSATENIBHO.

KoMMyHHMKaTHBHBIEC YHMBEpPCAJIbHbIC Y4eOHbIe 1CHCTBHSA:

BOCIIPUHUMATD U (bOpMy.TII/IpOBaTB CYXXKACHUA B COOTBCTCTBUU C YCIIOBUAMU
" OCIIsIMUA 06IHGHI/IH, ACHO, TOYHO, 'PAMOTHO BbIpaKaTb CBOIO TOUKY 3PCHUA



B YCTHBIX M NMUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOMY PEIICHUS
3aJja4l, KOMMEHTHPOBATh MOJYUYEHHBINA PE3yJIIbTaT;

B X0/ 00CYyXIeHUS 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYK1a€MOM TEMBI,
poOJIEMBI, pelaeMoil 3a/1auu, BHICKAa3bIBaTh UICH, HAIlEJICHHbIC HA TTIOUCK
pEelIeHUs, COIMOCTaBISATh CBOM CYXKIEHHUS C CYXACHUSIMHU JAPYTHX
YYaCTHUKOB JHaliora, OOHapy»KUBaTh Pa3IMyUe M CXOJACTBO MO3MUIIMI, B
KOPPEKTHOI opme PopMyTupOBaTh Pa3HOIIACHS, CBOM BO3PAKCHHUS,
OPEACTABIATh  PE3yNbTAaThl  pEIIeHHUs]  3aJadyd,  DKCIEPUMEHTA,
UCCJIeI0BAHMUSI, IPOEKTA, CAMOCTOSATEIHLHO BEIOUPATH (POpMAT BBICTYIUICHUS
C YY€TOM 3a]1a4 MPE3EHTALMN U OCOOCHHOCTEN ayAUTOPHH;

MOHUMATh M UCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHON U MHINBU Ty ATbHOM
paboOThHI IPU pElICHUN YU4eOHBIX MaTEMAaTUYECKUX 3a]1a4;

NPUHUMATH 11€]b COBMECTHOM JIEATETbHOCTH, TUIAHUPOBATH OPTraHU3AIMIO
COBMECTHOM palOThl, pacrpeaensiTh BUIbl padOT, JA0roBapHUBaThCH,
00CyKJ1aTh MPOIIECC U PE3YIbTAT padOThI, 0000IaTh MHEHHSI HECKOIBKHUX
JIIOJEH;

y4acTBOBaTh B TPYNNOBbIX (opmax paboTsl (0oOcyxaeHus, oOMeH
MHEHUSIMH, MO3TOBBIE IITYPMBI M IPYTHE), BBIMOIHATH CBOIO YaCcTh PaOOTHI
U KOOPAWHHUPOBATH CBOM JCHCTBHS C JPYTMMH YJICHAMH KOMAaHIBI,
OIICHWBATh KAa4eCTBO CBOETrO BKJIaja B OOMIMHA MPOAYKT MO KPUTEPHSIM,
c(hOpMyTUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIe /1eficCTBHUSA
Camoopranmu3anus:

CaMOCTOSITEJIbHO COCTAaBJIATH ILJIaH, aJITOPUTM DPEIICHUs 3aadd (WJIH ero
4acTh), BBIOUpATh CIOCOO pEIICHUsI C Y4ETOM HMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBaTh M KOPPEKTUPOBATH
BapUaHTHI pEIICHUH ¢ y4€TOM HOBOW WH(OpMAIUK.

CaMOKOHTPOJIb, SJMOLMOHAJIbHbIH HHTEJJICKT:

BJIA/IETh CIIOCO0AMU CaMONPOBEPKH, CAMOKOHTPOJIS ITpOLiecca U pe3yJibTara
peLIeHNs] MaTEMAaTUYECKOM 3a/1a4u;

IIPEABUIIETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTB IIPH PEIICHUU 3aa4H,
BHOCUTH KOPPEKTHUBBI B JIESITEIIbBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
HalJICHHBIX OIINOOK, BBISBJIIEHHBIX TPYIHOCTEM;

OLICHMBATh COOTBETCTBUE PE3YyJIbTATA AEATEIbHOCTH IIOCTABICHHON LIEJU U
YCIIOBUSIM, OOBSCHATh MPUYUHBI JOCTHUKEHUS WU HEJOCTHKEHHUS IIEJIH,
HAXOJIUTh OMIMOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATbBI



K xoniy oOydenuss B 7 kJjacce OOy4arOUMHCA TOTYYUT CIEAYIONINE
MIPEAMETHBIC PE3YIIbTaThI:

Yuciaa v BbIYUCTEHUS

BrinonHsaTh, couyeTass yCTHbIE W NUCBMEHHbIE NPHUEMBI, aprupMETHUYECKue
JIENUCTBUS C pallMOHAIBHBIMU YMCIIAMH.

Haxonuth 3Ha4YeHUs YWCIOBBIX BBIPAKECHHUH, MPUMEHSITH Pa3HOOOpa3HBIC
CIIOCOOBI ¥ MPUEMBI BBIUMCICHUS 3HAYCHUN NPOOHBIX BBIPAKECHHUM, COMEPIKAIIAX
OOBIKHOBEHHBIE U JIECITUYHbBIE APOOH.

[Tepexoauth OT OfHOM (POpPMBI 3amUCH YMCeN K Apyroit (mpeoOpa3oBhIBATH
JECATUYHYIO TPOOh B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH
B O€CKOHEUYHYIO JECATUYHYIO IPOOB).

CpaBHMBATh M YIOPSA0OYUBATH PAlMOHAIBHBIC YHCIIA.

OKpyrisTh yucia.

BpInonHATh NPUKUIKY U OLIEHKY PE3YJIbTaTa BBIYMCIIEHNUM, OUEHKY 3HAYECHU I
YHUCJIOBBIX BBIPAKCHUH. BBIMOMHATH JACHCTBUS CO CTENCHSIMH C HATYPAIbHBIMU
MOKa3aTeJISIMHU.

[IpuMeHATh PU3HAKHU ACIUMOCTH, PA3JIOKEHNE HA MHOKUTEIN HATypaTbHbIX
YHCEJL.

Pemiath mpakTHKO-OpUEHTHUPOBAHHBIE 3aJlaud, CBSI3aHHBIE C OTHOILICHHUEM
BEJIUYMH, MPOMOPIIMOHATBHOCTRIO BEIMYMH, IPOIEHTAMH, WHTEPIPETHPOBATH
pe3yibTaThl PEIICHUs 33Ja4d ¢ Y4ETOM OTpaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaEMbIX 0OHEKTOB.

AuiredOpanvecKue BhIpaKeHUs

Hcnonb3oBark anredOpanvyeckyro TEpMUHOIOTHIO U CUMBOJIMKY, IPUMEHATD €€
B IIPOLIECCE OCBOEHUSI y4eOHOTO MaTepHaia.

Haxonuth 3HaueHus OYKBEHHBIX BBIPDQXCHHH MPH 3aJaHHBIX 3HAUYEHUIX
MePEMEHHBIX.

BrinonHsTe mpeoOpazoBaHus 11€710T0 BbIPAXKEHUSI B MHOTOUJIEH ITPUBEICHUEM
NOJI00HBIX CaraeMbIX, PACKPhITHEM CKOOOK.

BrIMonHAT, yMHOXXEHHE OJHOWICHa Ha MHOTOWIEH W MHOTOYIeHa Ha
MHOTOYWICH, MPUMEHATHh (POPMYIIBI KBajipaTa CyMMBI U KBaJIpaTa Pa3HOCTH.

OcylecTBISATh Pa3lI0KEHUE MHOTOWIEHOB HAa MHOXHTEIM C IOMOIIbIO
BBIHECEHUS 32 CKOOKHM OOIIET0 MHOXKUTENS, TPYIIIUPOBKU CIaraeMblX, IPUMEHEHUS
dbopMyIT COKpaIEHHOTO YMHOKEHUSI.

[TpuMeHaTh peoOpa3oBaHUs MHOTOUYICHOB JJISI PEIICHUS PA3IMYHBIX 3a7a4
U3 MaTeMaTHKH, CMEXHBIX IIPEIMETOB, U3 PEaTbHOU MPAKTHKH.

Hcnonbs3oBaTh CBOMCTBA CTENEHEW C HATypallbHBIMU IOKa3aTeasiMU s
peoOpa3oBaHus BbIPAKECHHI.

YpaBHeHUs U HEPABEHCTBA



Pemarp nmMHElHBIE yYpaBHEHHMs C OJHOW NEPEMEHHOM, NMPUMEHSS IpaBUia
Iepexo/ia OT KCXOJAHOTO YPaBHEHUS K PaBHOCUIIBHOMY eMmy. [IpoBepsTh, ABnsercs
JIX YUCJI0O KOPHEM YpaBHEHUS.

[IpumenaTs rpaduueckrie METOIbl IPU PEIICHUH JTUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[TonOGupate npuMepsl Map YHUCEN, SBISIOMIUXCS PEUICHUEM JIMHEWMHOTO
YPaBHEHHUS C JBYMSI TIEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOM MIOCKOCTH rpaduK JTUHEHHOTO YPABHEHUS C ABYMS
epPEeMEHHBIMHU, MOJIb3YSACh TPAPUKOM, TPUBOIUTH TPUMEPHI PEIICHUS YPABHEHUS.

PemaTe cuctembl IByX JTMHEWHBIX YPABHEHUH C JBYMS IEPEMEHHBIMH, B TOM
qucie rpaduyecKy.

CocraBnsTh M pemarh JUHEHHOE YpPAaBHEHUE WIH CUCTEMY JMHEHHBIX
YPaBHEHMI MO YCIOBUIO 3aJa4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a7]a4¥ MOJyYEHHBIA pE3yJIbTar.

DOyHKIUU

N300paxkath HA KOOPAMHATHOMN MPSIMOIM TOUYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpAWHATaM, JIy4H, OTPE3KU, MHTEPBAJIbI, 3alIMCHIBATh YMUCIOBBIE IPOMEKYTKH Ha
anre0panveckoMm si3bIKe.

OtmeuaTh B KOOPAMHATHOM MJIOCKOCTH TOYKHM IO 3aJaHHBIM KOOPAUHATAM,
CTpOUTH rpaguku TMHEHHbIX QyHKIMA. CTpouTh rpaduk GyHKIMH Y = |X|.

OnuceiBaTh € MOMONIBI0 (YHKIMIA HW3BECTHBIE 3aBUCHMOCTH MEXKIY
BEJIIMYMHAMU: CKOPOCTb, BpPEMS, PAaCCTOSIHUE, 1I€HA, KOJMYECTBO, CTOMMOCTb,
MIPOU3BOAUTEIBHOCTD, BpeMs, 00BEM pabOTHI.

Haxonuth 3HaueHre GyHKIUU 1O 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii cnoco0 MpeACTaBiICHUS U aHaiIM3a WHQPOpMAaIuH,
M3BJICKATh ¥ MHTEPIPETUPOBATH UH(POpMAIHIO U3 TPA(UKOB PEATHHBIX MTPOIIECCOB
Y 3aBUCHUMOCTEM.

K xonmy oOydenus B 8 kiiacce oOydaromuiics MOJYYUT CIEAYIOIINE
PEAMETHBIE PE3YIIBTATHI:

Yucia 1 BBIYUCICHUSA

Hcnonp30BaTh HayajdbHbIE NPEACTABICHUS O MHOXECTBE JIEMCTBUTEIBHBIX
Yuces ISl CpaBHEHUS, OKPYTJICHHUS U BBIYMCIICHUH, N300paxkaTh JACHCTBUTEIIbHBIC
Yyycia TOYKaMHU Ha KOOPJIMHATHOM MPSAMOM.

[IpuMeHaTh TOHSATHE apU(DMETHUECKOrO0 KBAAPATHOTO KOPHS, HAXOJUTh
KBaJ[paTHbIE KOPHHU, UCIOJB3Yys MPU HEOOXOAUMOCTH KaJIbKYJSTOP, BBIMOJIHATH
npeoOpa3oBaHus BBIPAKEHUN, COAEP)KALIUMX KBAAPATHBIE KOPHHU, HCIOIb3YS
CBOMCTBA KOPHEM.

Hcnonb3oBarh 3anmucy OOJBIIMX U MaJbIX YHCEN C MOMOIIBIO ECATUYHBIX
npoOeit u crenenelt yucna 10.



AuredpanvecKkue BbIPpaKeHUs

[IpuMeHsAT TOHSATHE CTENEHW C I1EJIbIM I[OKAa3aTelieM, BBIMNOJHITh
MpeoOpa3zoBaHus BEIpaXKEHUM, COEPIKAIIMX CTETICHH C IEJIbIM IMOKA3aTeJIeM.

BhINOAHATE TOXKIECTBEHHBIE MMPE0Opa30BaHus PALIMOHATBHBIX BHIPAXKEHUN Ha
OCHOBE MPaBUJI JCHCTBUN HAJ] MHOTOUJIEHAMH U ajre0pandecKuMu JpOoOsSMHU.

PacknanpiBaTh KBaJIpaTHBIN TPEXUIEH HA MHOKUTEIIU.

[IpumensTh mpeoOpazoBaHusl BRIPAKEHUHN JJIsl pEUICHUs Pa3IUYHbIX 3a/]1a4 U3
MaTE€MaTUKH, CMEXHBIX IPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUs] U HEPABEHCTBA

Pemiats nuHEHbIE, KBaJlpaTHbIC YPaBHEHUS U PAlMOHAJIbHBIE YpPaBHEHWS,
CBOJIAIIIMECS K HUM, CUCTEMBI IBYX YPaBHEHUI C ABYMs IEPEMEHHBIMHU.

[IpoBOOUTH MPOCTEUIINE UCCIENOBAHUS YPABHEHUN U CUCTEM yYPAaBHEHHUI, B
TOM YHCJIE C IPUMEHEHUEM TpaduuecKux MpeacTaBieHuil (yCTaHaBIMBATh, UMEET
JM ypaBHEHUE WM CHCTEMA YPAaBHEHUU PEIIECHUs, €CIU HUMEET, TO CKOJIbKO, U
npouee).

[lepexoauTs OT ciaoBecHOM (GOPMYITUPOBKM 3a7auyu K €€ ainredpanyeckoit
MOAENH C IIOMOUIBIO COCTAaBJIEHUS YPAaBHEHUS WJIA CHUCTEMbl YpPaBHEHHI,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJIyYEHHBIN pe3yibTarT.

[IpuMeHsTH CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIsl CPABHEHU S, OLICHKH, PEIIATh
JIMHEWHbIC HEPABEHCTBA C OJIHOM NIEPEMEHHON U UX CUCTEMBI, 1aBaTh rpa)uuecKyto
WJUTFOCTPALIMIO MHOXKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIMHA

[ToHumaTh ¥ UCHOJIB30BaTh (YHKIIMOHAIBHBIE TOHSATUS U SI3BIK (TEPMUHBI,
CUMBOJINUECKHE O0O3HAYECHUs), ONpENesiATh 3HaueHUE (YHKIMU IO 3HAYCHUIO
apryMeHTa, ONpeAessiTh CBOMCTBA GYHKUUHU 110 €€ TpaduKy.

Ctpouts rpaduku dJIeMEeHTapHBIX (PYHKIMI BUIA:

y=k/x, y=x2, y=x3,y=|x|, y = VX, OIHCHIBaTH CBOHCTBA YMCIOBOH (hyHKIMH
1o e€ rpaduxy.

K xoniy oOydenuss B 9 kJjacce oOyyaroumuics TMOJYyYUT CIEAYIOLINE
MPEIMETHBIC PE3YIIbTATHI:

Yuca 1 BBIYMCIEHUSA

CpaBHUBATh U yNOPAJI0YUBATH PAIIMOHAIBHBIE U UPPAIIMOHAJIHBIC YHCTIA.

BrinonasaTs apudmerrueckue qeHCTBUS ¢ palliOHAIBLHBIMU YUCIAMH, COUETast
YCTHBIE U NMHUCbMEHHbIE MPUEMBI, BBINOIHATH BBIYMCICHUS C UPPALMOHATIbHBIMU
YUCTIAMU.

Haxonuth 3HaueHus creneHel ¢ 1eabIMU MOKa3aTeNIsIMU U KOPHEH, BEIYUCIISITh
3HAYEHUS YMCIIOBBIX BBIPAKECHUIA.

OKpyrisiTh JE€UCTBUTENIbHBIE YHCIA, BBINOJHATh MPUKUIKY pe3yJbTaTa
BBIUHCIICHUN, OLICHKY YHCIIOBBIX BBIPAXKECHU.



YpaBHeHUs] U HEPABEHCTBA

PeaTe IMHElHbIE U KBAaIpaTHBIE YPAaBHEHU S, YPABHEHU S, CBOISLINECS K HUM,
npocreime ApoOHO-paMOHAIbHBIE YPABHEHHUSL.

Pemars cuctembl ABYyX JHMHEHMHBIX YpaBHEHUW C ABYMsS NEPEMEHHBIMH M
CUCTEMBI JIByX YPaBHEHHUM, B KOTOPBIX OJTHO YPABHEHUE HE SIBISETCS JIMHEHHBIM.

Pemarp TekcTOBBIE 3amayM  anreOpandeckKuM CIOCOOOM C  TOMOIIBIO
COCTABJICHHS YPABHEHHUSI UJIM CUCTEMBI IBYX YPABHEHUU C JBYMS IEPEMEHHBIMH.

[IpoBOOUTH MpPOCTEUIINE UCCIENOBAHUS YPABHEHUN U CUCTEM yYPAaBHEHHUI, B
TOM YHCJIE C IPUMEHEHUEM TpaduuecKux MpeaAcTaBieHul (yCTaHABIMBATh, UMEET
JY YpaBHEHHE WJIA CUCTEMA YPaBHEHHUU DELIECHHUS, €CIIM UMEET, TO CKOJBbKO, W
npouee).

Pemate nuHeElHbIE HEpAaBEHCTBA, KBaJpAaTHBIE HEPABEHCTBA, H300pa)xaTh
pelIeHne HEPABEHCTB HA YUCJIOBOM MPSMOM, 3allMCHIBATH PEIICHUE C MOMOUIBIO
CUMBOJIOB.

Pemate  cucTemMbl  JIMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPaBEHCTB,
BKJIIOYAIOIIME KBAJPaTHOE HEPABEHCTBO, M300pa)kaTh PEIIEHUE CHCTEMbI
HEPABEHCTB HA YUCJIOBOM NMPSIMOM, 3alUCHIBATh PEUIEHUE C IOMOIIBI0 CHMBOJIOB.

Hcnonbs30BaTh HEPABEHCTBA IIPU PELICHUH PA3JIMYHBIX 33]1a4.

DOyHKIUU

Pacno3naBate (QyHKIMM u3y4eHHBIX BHAOB. [loKa3biBaTh CXeMaTHYECKU

pacnoioKeHne Ha KOOPAUHATHOM TNIOCKOCTU TpadukoB GyHKUUN BUaa: y = kx, y =
kx+b,y=k/x,y=ax2 +bx +c, y=x3, y=\x, y = |x|, B 3aBUCHMOCTH OT 3HaUCHHil
KO3 (UIIMEHTOB, OMHUCHIBATH CBOMCTBA (DYHKIIUHA.

Ctpouth u n300paxaTh CXeMaTHYECKH TpadUKH KBAJAPATUYHBIX (PYHKIUH,
OMUCHIBATh CBOMCTBA KBAJIPATUYHBIX (PYHKIIMI 1O X rpadukam.

Pacno3naBathk kBajpaTHuHy0 (QYHKIHIO M0 Gopmylie, MPUBOAUTH MPUMEPHI
KBaIpaTUYHBIX (DYHKIMHA U3 peabHOM XU3HU, QU3HKH, TEOMETPHUH.

Yucsi0BbIE MOCIEI0BATEILHOCTH U IPOrPecCun

Pacno3naBaTh aprMeTHUECKYIO U T€OMETPUUYECKYIO MPOTPECCUU IIPU PA3HBIX
cnoco0ax 3aJaHusl.

BbIMONMHAT  BBIYUCIGHHUS C HCHOJb30BaHHEM (opMysl n-ro ujeHa
apru(pMETHIECKON U TEOMETPUIECKOM MPOTPECCUi, CyMMBI ITEPBHIX N YICHOB.

N3o0paxkaTh dYieHBI MOCIEAOBATEILHOCTH TOYKAMH HAa KOOPJAMHATHOU
MJIOCKOCTH.

Pemate 3amaum, CBsI3aHHBIE C YHMCIOBBIMH IOCJIEI0BATEILHOCTSIMU, B TOM
YHCJIE 33/1a4M U3 PEATbHOMN KHU3HU (C UCIOIB30BAHUEM KAJIBKYJIATOPA, TU(PPOBHIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosnvecTBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nuugpoBbie
Ne n/m P Konrpoasusie | IIpakruueckue (midpp )
NMPOrpamMmbl Bcero o0pa3oBaTesibHbIE
padoThI padoThI
pecypchl
1 Yucna v BeIYUCICHHS. PallMOHAIBHBIC )5 ) bubmuorexa [JOK
quciia https://m.edsoo0.1ru/7f415b90
bubmuoreka [JOK
2 A 2 4
are0pandecKue BhIPAKCHUS 7 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
3 v 20 2
PABHCHHA | HEpaneHeTea https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
4 K . D 24 1
OOPMHATEL 1 IPahKu. PyHKIHH https://m.edsoo.ru/7{415b90
bu6mmnoreka [JOK
> losropenne u 00o0menne 6 ! https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10
- 102 10 0

[NPOTPAMME
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8 KVIACC

KosnuecTBo yacos JIeKTPOHHbIE
HanmeHnoBaHMe pa3/ie/ioB U TeM undposbie
Ne ni/m P Kontpoabnbie | IIpakTnueckue (mupp )
NPorpamMmsl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
1 AnrebpanuecKue BHIPaXKECHHUS. 71 ) bu6mmorexa [IOK
Anre6Gpanueckas ApoOb https://m.edsoo.ru/7f417af8
bu6nmmoreka [IOK
2 q .K 18 2
ucia v BeluuciaeHus. KBagpaTasle KOpHU hitps:/m.cdsoo.ru/7f417af8
3 YpaBHeHus u HepaBeHCTBA. KBanpatHbie 1 1 bubnnoreka [JOK
ypaBHEHUA https://m.edsoo.ru/7f417af8
4 AnreGpanueckre BbIpaKeHUsI. 7 1 bubmmoreka [JOK
KBagparsslii TpEXuieH https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHCTBA. CUCTEMBI 1 1 bubnnorexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6nmorexa [IOK
6 v .H 16 1
paBHEHMs U HepaBeHCTBa. HepaBeHcTBa hitps:/m.cdsoo.ru/7f417afg
7 Yucna v Berunciienns. CTeneHp ¢ 1eJIbIM 5 1 bubmuorexa [IOK
IOKa3aTeseM https://m.edsoo.ru/7f417af8
bu6nmmoreka [IOK
8 o .0 2
YHIRHH. LCHOBHBIC HOMATHA https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
9 o 4 3
yriuaH. HHCI0BbIE dyRiLAH https://m.edsoo.ru/7f417af8
bu6nmmoreka [JOK
10 I1 606 8 1
OBTOPCHHE 1 OLOLIIEIHE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 10 0
[MPOI'PAMME
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9 KJIACC

KoanuyecTBo yacos JIeKTPOHHbIE
HaunmeHoBaHMe pa3/ieioB U TeM undpoBbie
Ne ni/m P Kontpoabnsie | IlpakTnueckue (nupp )
NnporpaMmbl Bcero o0pa3oBaTesibHbIE
padoThI padoThI
pecypchl
1 Yucna u BeiuncieHus. JlelicTBUTEIbLHbBIC 9 bubnuorexa [JOK
YyHCia https://m.edsoo.ru/7f419d08
) VYpaBHEHHUs 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubmmoreka [JOK
OJHOM EPEMEHHOI https://m.edsoo.ru/7f419d08
3 VYpaBuenus u HepaBeHCTBA. CUCTEMBI 14 | bubmuoteka [IOK
YpaBHEHUHU https://m.edsoo.ru/7f419d08
butmmoreka [JOK
4 .H 1 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 6 hitps://m.cdsoo.rw/7#419d08
5 Dynxiun 16 1 bubmuorexa [JOK
https://m.edsoo0.ru/7f419d08
bu6nmoreka [IOK
6 | 15 1
HCTIOBBIC TOCACHOBATEILHOCTH https://m.edsoo.ru/7f419d08
. [ToBTOpeHme, 00001IEeHNE, CHCTEMATU3 AN 18 | bu6nmorexa [IOK
3HAHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 6 0
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IHOYPOYHOE IINTAHUPOBAHMUE
7 KIIACC

Ne Tema ypoka KoIM4ecTBO YACOB DJIeKTPOHHBbIE THU(PPOBHIE
n/n o0pa3oBaTejibHbIE
Beero | KontponbHble | IIpakruueckue Hata
paboTbl paboThI U3Y4YECHHUS pecypev!
Ymucia, BbIpaKeHHUs1, TOXKACCTBA, ypaBHeHus1 | 21
b K
1 PanmonanbHbie uncia 1 nommorexa IO
https://m.edsoo.ru/7f419d08
but6mmorekxa [IOK
2 q 1
HCTOBLIC BLIDDKCHIA https://m.edsoo.ru/7f419d08
bu6 OK
3 UucnoBble BBIpaXEHUS 1 nosmoreka Il
https://m.edsoo.ru/7f419d08
bubmmoreka [IOK
4 4 1
HCHIOBBIC BHpaCit https://m.edsoo.ru/7f419d08
5 BeIpaxeHus ¢ nepeMeHHbIMU 1 bubmmorexa LOK
https://m.edsoo.ru/7f419d08
b K
6 Bripaxenus ¢ nepeMeHHBIMU 1 nommorexa O
https://m.edsoo.ru/7f419d08
7 CpaBHEHME 3HAYEHUIN BBIPAKEHUI 1 bubmorexa OK

https://m.edsoo.ru/7f419d08
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but6mmoreka [IOK

8 CpaBHeHue 3HaYCHHI BbIpaKEHUI hitps://m.cdsoo.ru/7f419d08
9 CBolicTBa AeWCTBUN HAJ YACIAMH bubmorexa [IOK
a1 8 https://m.edsoo.ru/7f419d08
10 CBolicTBa JeWCTBUN HAl YUCIIAMUA bubmorexa [IOK
o A https://m.edsoo.ru/7f419d08
1 ToxnectBa. ToxxaecTBEHHBIE IPEOOPA3OBAHUS bu6nuoreka [JOK
BBIPAXKCHUI https://m.edsoo.ru/7f419d08
12 ToxnectBa. ToxaecTBEHHBIE IPEOOPA3OBAHUS bu6mmoreka [JOK
BBIPAKCHUI https://m.edsoo.ru/7f419d08
13 KonTponbnas padora Nel no teme: "Yucna,
BBIPKEHMUSI, TOXKIECTBA, ypAaBHEHUS "
but6moreka [IOK
14
YPABHCHHUS 1 €ro KOpHH https://m.edsoo.ru/7f419d08
15 JInHeliHOEe ypaBHEHHUE C OTHOI IEPEMEHHOM buomorexa HOK
M a p https:/m.edsoo.ru/7f419d08
16 JIuneliHoe ypaBHEHHE C OJJHOH IepeMEHHOMI bubmmorexa OK
M A p https://m.edsoo.ru/7f419d08
17 Perrenue 3amad ¢ IOMOIILI0 YPaBHEHUH bubmorexa OK
g HBto ¥b https://m.edsoo0.ru/7f419d08
13 Pemrenne 3aga4 ¢ moMoOIBIO YpaBHEHUI bubnuoreka [IOK

https://m.edsoo.ru/7f419d08
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Pemenne 3aga4 ¢ moMoOIBIO YpaBHEHUI

but6mmoreka [IOK

1 1
? https://m.edsoo.ru/7f419d08
but6mmoreka [IOK
20 o 1
OpMyIEI https://m.edsoo.ru/7f419d08
71 Konrponsnas padota Ne2 no reme: "Uucna, |
BBIPAXKEHMSI, TOXKAECTBA, YpABHEHUS "
DOyHKIUN 12
2 HucnoBbie TPOMEKYTKU 1 bubnmuorexa [JOK
https://m.edsoo.ru/7f419d08
73 Uro Takoe QpyHKIUA 1 but6mmoreka [IOK
https://m.edsoo.ru/7f419d08
24 Brruucnenue 3HaueHuit GyHKIMU 10 popmyIie 1 bubnuorexa LIOK
https://m.edsoo.ru/7f419d08
75 Brruncnenue 3HaueHui GyHKIMU 10 hopmyIie 1 bubnmuoreka [JOK
https://m.edsoo0.ru/7f419d08
but6moreka [IOK
2 r 1
6 pacpuk dymnKium https://m.edsoo.ru/7f419d08
27 [TpsiMast mponmopIMOHATBLHOCTD U €€ rpaduK 1 bubmuorexa [JOK
https://m.edsoo.ru/7f419d08
3 [IpsiMast mpoONOPLMOHATBHOCTH U €€ rpaduk 1 bubnuorexa LIOK

https://m.edsoo.ru/7f419d08
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29 Jluneiinas Qynkius u e€ rpadux 1 bubnuorexa [JOK
https://m.edsoo.ru/7f419d08
30 Jlunetinas Gyskius u e€ rpadux 1 bubnuotexa [JOK
https://m.edsoo.ru/7f419d08
31 JIuneitnas yHkuus u e€ rpaduk 1 bubnuorexa LIOK
https://m.edsoo.ru/7f419d08
39 JIuneiinas Qynkuus u e€ rpaduk. I'papuk 1 bubnuorexa LIOK
dbyuxmmn y = [x|. https://m.edsoo.ru/7f419d08
13 KonTponbhas pabora Ne3 no teme: |
"®Oyukun"
CreneHb ¢ HATYPaJIbHBIM MIOKa3aTeJIeM 11
OrnpenenieHre CTENEHH ¢ HaTyPaJIbHBIM bu6mmoreka [JOK
34 MOKa3aTeyeM 1 https://m.edsoo.ru/7f419d08
but6mmoreka [IOK
https://m.edsoo.ru/7f419d08
35 YMHOKEHUE U JICJICHUE CTeNEHEeN 1 bubmuorexa [JOK
https://m.edsoo.ru/7f419d08
36 YMHOXEHUE U JeJICHHE CTeTICHEH 1 bubnuorexa [JOK
https://m.edsoo.ru/7f419d08
17 Bo3Benenue B cTeneHb MPOU3BEACHUS 1 | but6mmoreka [IOK

CTCIICHHU

https://m.edsoo.ru/7f419d08
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13 Bo3sBenenue B cTeneHb MPOU3BEACHUS 1 | but6mmoreka [IOK
CTENECHU https://m.edsoo.ru/7f419d08
39 OnHOYJIEH U €ro CTaHAAPTHBIN BUT 1 but6mmorekxa [IOK
https://m.edsoo.ru/7f419d08
40 VYMHOXEHNE OTHOYIEHOB. 1 but6mmoreka [IOK
https://m.edsoo.ru/7f419d08
41 Bo3seaenue oqHouIeHA B CTEIICHD 1 bubmmoreka [IOK
https://m.edsoo.ru/7f419d08
47 ®ynximn y = x* 1 y = x° ¥ ux rpaduxu bubnmuoreka [JOK
https://m.edsoo0.ru/7f419d08
43 ®ynkuun y = x*> 1y = x° 1 ux rpaguKu bubnuotexa [JOK
https://m.edsoo.ru/7f419d08
44 Kontponbnas padota Ned4 o teme: " CteneHn
C HaTypaJbHBIM MTOKa3aTeyiem "
MHoOro4/1eHbI 18
45 MHOrOo4JIeH U €ro CTaHAAPTHBIN BUJ 1 bubnuoreka [IOK
https://m.edsoo.ru/7f419d08
46 Crno)xeHre ¥ BBIYUTAaHUE MHOTOUYJICHOB 1 but6mmoreka [IOK
https://m.edsoo.ru/7f419d08
47 Clio’)keHne ¥ BbIYMTaHHE MHOTOYICHOB 1 bubmuorexa [JOK

https://m.edsoo.ru/7f419d08
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CrnoskeHue U BEIYUTAHHE MHOTOYJICHOB

but6mmoreka [IOK

4
8 https://m.edsoo.ru/7f419d08
49 VYMHOXEeHNE OJHOWIEHA HA MHOTOWIEH but6mmoreka [IOK
https://m.edsoo.ru/7f419d08
50 YMHOKE€HUE OJTHOUJIEHA HA MHOTOWIEH bubmuorexa [JOK
https://m.edsoo.ru/7f419d08
51 YMHOKE€HUE OJTHOUJICHA HA MHOTOWICH bubmuorexa [JOK
https://m.edsoo.ru/7f419d08
59 Briaecenne o0mero MHOXHUTENS 32 CKOOKH but6mmoreka [IOK
https://m.edsoo0.ru/7f419d08
53 Brigecenune 0011ero MHOKHUTENA 3a CKOOKH but6mmoreka [IOK
https://m.edsoo.ru/7f419d08
54 Brinecenre 001ero MHOXKHUTES 3a CKOOKH but6mmoreka [IOK
https://m.edsoo.ru/7f419d08
55 Konrponbnas padora Ne5 o teme:
"MHorouieHbI"
56 YMHOXEHHE MHOTOWIEHA HA MHOTOYJICH bubnuorexa [JOK
https://m.edsoo.ru/7f419d08
57 YMHOXEHHE MHOTOWICHA HA MHOTOYJICH bubnuorexa [JOK
https://m.edsoo.ru/7f419d08
53 VYMHOKEeHHE MHOTOYJICHA HA MHOTOUJICH but6mmoreka [IOK

https://m.edsoo.ru/7f419d08
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Paznoxxenne MHOTOYICHA HA MHOKHUTEIIH

but6mmoreka [IOK

59 1
CIOCOOOM I'pyHIHUPOBKU https://m.edsoo.ru/7f419d08
60 PaznoxeHnrne MHOro4wieHa Ha MHOKUTEIIH 1 bubmuorexa [JOK
Croco0OM TPyIITUPOBKU https://m.edsoo.ru/7f419d08
61 PaznoxxeHre MHOro4IeHa Ha MHOYKHUTEIIH | bubmuorexa [JOK
Croco0OM TPyIITUPOBKU https://m.edsoo.ru/7f419d08
6 Kontponbhas pabota Ne6 o teme: |
"MHorouneHs!"
DopMyJibl COKPALEHHOI0 YMHOKEHHU S 18
63 Bo3Benenue B kBaapart u B KyO CyMMBI H 1 bubmuorexa [JOK
Pa3HOCTH JIByX BBIPAKEHUHN https://m.edsoo.ru/7f419d08
64 Bo3Benenue B kBazipart U B KyO CyMMBI U 1 bu6mmoreka [JOK
Pa3HOCTH IBYX BBIPAKECHUN https://m.edsoo.ru/7f419d08
65 Bo3Benenue B kBagpaT U B KyO CyMMBI U 1 bubnuoreka [JOK
Pa3HOCTH JBYX BbIpaKEHUI https://m.edsoo.ru/7f419d08
Pa3nosxeHre Ha MHOXKHUTENH C TOMOILIbIO
66 (dhopmys KBaJpaTa CyMMBI M KBajipaTa 1 bubmmorexa OK
My P Y P https://m.edsoo.ru/7f419d08
pa3zHOCTH
Pa3nosxeHrne Ha MHOXKHUTENH C TOMOILBIO
but6moreka [IOK
67 dhopmys KkBaapaTa CyMMBI M KBaJipaTa 1

pasHoCTH

https://m.edsoo.ru/7f419d08
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YMHOXEHUE PA3HOCTH JIBYX BBIPAKEHHUU HA UX

but6mmoreka [IOK

68
CyMMY https://m.edsoo.ru/7f419d08
69 YMHOXEHUE Pa3HOCTH JIBYX BBIPAKEHHUW HA UX bu6mmoreka [JOK
CYMMY https://m.edsoo.ru/7f419d08
70 Pa3znosxeHnne pasHOCTH KBaJApaToOB Ha bu6mmoreka [JOK
MHOXUTEIN https://m.edsoo.ru/7f419d08
71 Pa3noxeHne Ha MHOXKXUTEIN CYMMBI U bubnmuoreka [JOK
pasHocTH KyOOB https://m.edsoo.ru/7f419d08
7 Pa3noxeHrne Ha MHOXKUTEIIH CYMMBI U bubnuoreka [IOK
pa3HocTH KyOOB https://m.edsoo.ru/7f419d08
7 Konrponsnas padota Ne7 no teme: "®Dopmyibl
COKpAILLEHHOT0 YMHOKEHUs"
74 [Ipeo6pa3oBaHue 11EI0T0 BEIPAXKEHUS B bubnuorexa LIOK
MHOTOWIEH https://m.edsoo.ru/7f419d08
75 [Ipeo6pa3oBanHue LEI0T0 BEIPAXKEHUS B bubnuorexa LIOK
MHOTOWIEH https://m.edsoo.ru/7f419d08
76 [Ipeo6pa3oBanue LEI0T0 BEIPAXKEHUS B bubnuorexa LIOK
MHOTOWIECH https://m.edsoo.ru/7f419d08
77 [IpumeneHue pa3aMuHbIX CIOCOOOB IS bu6mmoreka [JOK

Pa3JI0KCHUSA HAa MHOXUTCIIN

https://m.edsoo.ru/7f419d08
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73 [IpumeHeHue pa3aMuHbIX CIOCOOOB IS | bubnuorexa LIOK
PpAa3II0KEHU HA MHOKHUTEIN https://m.edsoo.ru/7f419d08
79 [IpumeHneHue pa3aMuHbIX CIOCOOOB IS 1 bu6mmoreka [JOK
pAa3II0XKEeHU HA MHOKHUTEIN https://m.edsoo.ru/7f419d08
20 Kontponbnas padota Ne® mo teme: |
"TIpeoOpazoBanue 1EIBIX BEIpaKEHUN"
CucremMbl THHEHHBIX YPAaBHEHHU N 15
]1 JIuHeitHOE ypaBHEHHE C IBYMS IEPEMEHHBIMU 1 bubnuorexa [JOK
https://m.edsoo0.ru/7f419d08
2 I'paduk nuHEHHOTO ypaBHEHUS C ABYMS 1 bu6mmoreka [JOK
IIEPEMEHHBIMHU https://m.edsoo.ru/7f419d08
23 I'paduk nuHEHHOTO ypaBHEHUS C ABYMS 1 bubnuorexa [JOK
IEpEMEHHBIMU https://m.edsoo.ru/7f419d08
24 CucreMbl TMHENHBIX YPABHEHUN C ABYMSI | bubnmuoreka [JOK
IEPEMEHHBIMU https://m.edsoo.ru/7f419d08
25 CucreMbl TMHENHBIX YPaBHEHUH C ABYMS | bubnuoreka [IOK
IIEPEMEHHBIMU https://m.edsoo.ru/7f419d08
26 Crioco0 moIcTaHOBKH 1 bubmuorexa [JOK
https://m.edsoo.ru/7f419d08
37 Croco0 I10ACTaHOBKH | but6mmorekxa [IOK

https://m.edsoo0.ru/7f419d08
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Croco0 II0ACTaHOBKH

but6mmoreka [IOK

88
https://m.edsoo.ru/7f419d08
29 Cnoco0 cltoxeHus but6mmoreka [IOK
https://m.edsoo.ru/7f419d08
90 Crnioco06 ciioxeHus bubmuorexa [JOK
https://m.edsoo.ru/7f419d08
91 Crioco06 citoxeHus bubmuorexa [JOK
https://m.edsoo.ru/7f419d08
9 Pemienne 3a1a4 ¢ MOMOIIBIO CUCTEM bubmuorexa [JOK
YpaBHEHUH https://m.edsoo.ru/7f419d08
93 Pemenue 3aga4 ¢ mOMOIIBIO CHCTEM bubmuorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
94 Pemenue 3aga4 ¢ noOMOIIbIO CUCTEM bubmuorexa [JOK
YpaBHEHHU https://m.edsoo.ru/7f419d08
95 Kontponbnas padota Ne9 o teme: "Cucremsr
JINHEHBIX YpaBHEHUN"
IToBTOpPEHHE
96 [ToBTOpEHNE OCHOBHBIX MOHITUN U METOJIOB
Kypca 7 kiacca, 000011eH1ne 3HaHU I
97 [ToBTOpEHME OCHOBHBIX MOHATUN U METOJIOB

Kypca 7 kiacca, 00001eHne 3HaHU i
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[ToBTOpEHKME OCHOBHBIX MOHITUN U METOJIOB

98 1
Kypca 7 kiacca, 000011eH1ne 3HaHU I
99 [ToBTOpEHNE OCHOBHBIX MOHATHN U METO0B 1
Kypca 7 kiacca, 000011eHne 3HaHU I
100 | Urtorosas koHTposbHas pabota NelO 1 1
101 [ToBTOpEHME OCHOBHBIX MOHATUI U METOJIOB |
Kypca 7 xiacca, 00001eHIe 3HAaHHIA
102 [ToBTOpEHKME OCHOBHBIX MOHATUN U METOJIOB 1
Kypca 7 xiacca, 00001eHIe 3HAaHHIA
OBIIEE KOJIMYECTBO YACOB I10 102 10

[TPOTPAMME




8 KVIACC

Ne i/

Tema ypoxka

Koan4yecTBOo 4acoB

Bcero

KonTposbHble
padoThI

Jlara
H3YyUYeHUusl

JlomosHuTeabHast
uHopMmanus

Ypok noBropenust. JInuneiinoe
yYpaBHEHUE C OJHOU IIEPEMEHHOM.
Jlunelinas pyHKuus U ee rpapux

Ypoxk noBroperusi. OHOUIEHBI U
MHOTOYJIEHEI. X clnoxkeHune u
YMHOXEHHUE

VYpok noBropenus. PopmyIsl
COKpAILIEHHOTO YMHOKEHHUS.

Ypok noBropenust. JInuneiinoe
ypaBHEHHUE C ABYMs IEPEMEHHBIMU U
ero rpaduk.

Ypok noBropenus. CUCTEMBbI TUHEHHBIX
YPaBHEHHI C IBYMS IEPEMECHHBIMU H
CHOCOOBI UX pPeIeHHUS.

Pemenue 3a1a4 ¢ MOMOIIBIO CUCTEM
YpPaBHEHUU.

Juarnoctuueckasi KOHTpOJIbHAs padoTa.

PaIII/IOHaJIBHBIe BBIpaXXCHUA

bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08

OcHOBHOE CBOMCTBO J1po0H.
Coxpartienue apooei.

but6mmoreka [IOK
https://m.edsoo.ru/7f419d08

10

OcHOBHOE CBOMCTBO JIpOOH.
Coxkpaiienue apooei.

but6mmoreka [IOK
https://m.edsoo.ru/7f419d08
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CrnosxeHue v BblYUTaHUE Apo0eii ¢

but6mmorekxa [IOK

i O/IMHAKOBBIMU 3HAMEHATEIISIMU https://m.edsoo.ru/7f419d08

12 CrnosxeHue u BelYUTaHUE Apobeii ¢ bu6mmoreka [JOK
OJIMHAKOBBLIMY 3HAMEHATEIISIMU https://m.edsoo.ru/7f419d08

13 Crno)xeHue 1 BeIYUTaHUE APOOEH C bubnuorexa [JOK
pa3HBIMH 3HAMEHATEISIMHU https://m.edsoo.ru/7f419d08

14 Crno)xeHHe W BRIYUTaHUE ApOoOeH ¢ but6mmoreka [IOK
Pa3HBIMU 3HAMEHATEISIMA https://m.edsoo.ru/7f419d08

15 CrnosxeHue u BeIYUTaHUE IpoOeii ¢ bubnuorexa [JOK
pa3HBIMH 3HAMEHATEISIMU https://m.edsoo.ru/7f419d08

16 Pemenue 3anau bubamorera HoK

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

17 YMHOXEHHE qpooeit

18 Bo3sBenenue apodu B cTeneHb

19 Henenue apobeit

20 [TpeoOpazoBaHue parOHAIBHBIX bubnuoreka [JOK
BBIpa)KEHU I https://m.edsoo.ru/7f419d08

bu6mmoreka [JOK

21 Dyricuns y=k/x u ee rpagux https://m.edsc]){).ru/7f41 9d08

” KonTponbHas pabora 1o Teme
"AnreOpanueckas qpoop"

23 AHanm3 KOHTPOJIBHOU pabOTHI

24 ParmmonanpHbIe yncia. but6mmoreka [IOK
WppatmoHanbHble YKcia. https://m.edsoo.ru/7f419d08

)5 KBangpatublie kopHU. ApudmMeTnueckuit bu6nuorexa LIOK
KBaJPATHBIN KOPEHb. https://m.edsoo.ru/7f419d08

26 VYpaBHenue x"2=a
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Haxosxnenne npuOImKeHHOT0 3HAYCHHS

but6mmorekxa [IOK

27 KBaJIpaTHOT'O KOPHSI https://m.edsoo.ru/7f419d08
28 OyHKIUA y=\/x u ee rpaduk
bu6nuorexa [IOK
29 Dy y=Vx W e¢ rpadux https://m.edsi.ru/7f419d08
30 Pemenue 3anau
31 Penrenue 3agau
KonTponbHas pabora o teme
32 "ApudmMeTnueckuii KBaJpaTHbIA
KOpEHb"
33 AHaM3 KOHTPOJIBHOW pabOTHI
14 KBagpatHslii KOpEHb U3 IPOU3BEICHUS bubnuoreka [IOK
U Ipoou https://m.edsoo.ru/7f419d08
35 KBanpaTHbIil KOPEHDb U3 IPOU3BEACHHUS bubnuorexa LIOK
U apoou https://m.edsoo.ru/7f419d08
36 KBanpaTHbIil KOpEHb U3 CTENIEHU
37 KBagparHblil KOpEHb U3 CTEIIEHU bubmmorexa LIOK
https://m.edsoo.ru/7f419d08
38 BoiHecenne MHOXKHTENS 32 3HAK KOPHS
39 BHeceHne MHOKUTENS 110/ 3HAK KOPHS
40 [TpeoOpazoBaHue BbIpaKeHUI, bubnuorexa LIOK
cozepxKalux KBagpaTHbIe KOPHU https://m.edsoo.ru/7f419d08
41 [TpeoOpa3oBanue BBIpaKEHHIA, bubnmuoreka [JOK
coJiepKaIIuX KBaApaTHbIC KOPHU https://m.edsoo.ru/7f419d08
KonrtponbHas pabota o teme
42 "CpoiicTBa apu(hMEeTHUECCKOTO

KBaJIpaTHOT'O KOpHs"
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43

AHanan3 KOHTPOJIbHOM paboThI

44 Pemenne 3anau brbmmorexa LIOK
https://m.edsoo.ru/7{419d08
45 HenosHbie kBapaTHbIE ypaBHEHUS
46 dopmysa KOpHEH KBaJpaTHOTO bubnuoreka [JOK
YpaBHEHHUS https://m.edsoo.ru/7f419d08
47 dopMyia KOpHEW KBaJpPaTHOrO
ypaBHEHUS
43 Pemenue ypaBHeHUH, CBOAAIIUXCA K
KBaJIpaTHBIM
49 Pemenue 3a1a4 ¢ moMoIso
KBaJPAaTHBIX YPAaBHCHUM
bu6nmoreka [JOK
>0 Teopema Buera https://m.edscl){).ru/ 71419d08
51 Teopema Buera
52 Pemenne 3anau
53 Pentenue 3agag
54 KonTponbhas pabora o teme
"KBaapaTHoe ypaBHEHUE U €r0 KOpHU"
55 AHanu3 KOHTPOJIBHON pabOThI
56 KBagpaTHblil TpEX4IEH U €r0 KOPHU bubamorexa LIOK
https://m.edsoo.ru/7f419d08
57 KBagpaTHblil TpEX4IEH U €r0 KOPHU
58 KBagpaTHslil TpeX4eH U €r0 KOPHU bubamorexa LIOK
https://m.edsoo.ru/7f419d08
59 PasnoxxeHue kBaipaTHOrO TpeXwieHa Ha

MHOXUTCJIN
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Paznoxenue KBaApPaTHOI'O TPEXYJICHA Ha

60
MHOKUTENH
61 PaznoxeHue KBaJpaTHOIO TpexXuieHa Ha
MHOXHTEIH
6 KonTponbHas pabora no teme
"KBaapaTHblii TpexuiieH"
63 Pemenne npoOHBIX palioOHATBHBIX but6mmoreka [IOK
ypaBHEHUU https://m.edsoo.ru/7f419d08
64 Pemenue npoOHBIX pallmOHATBHBIX bubnuoreka [JOK
YpaBHEHHIA https://m.edsoo.ru/7f419d08
65 Pemmenune f[pO6HBIX palMoHaIbHBIX
ypaBHEHHH
66 Pemenue i[pO6HBIX parnroHaIbHBIX
YpaBHEHMH
67 Pemenue 3amau ¢ HOMOIHBUIO
paloHaIbHBIX YPABHEHUM
68 Perienue 3ama4d ¢ MOMOIIBIO bubmmoreka [IOK
paLMOHAIbHBIX YPABHEHUN https://m.edsoo.ru/7f419d08
69 Penrenue 3agay ¢ IOMOIIBIO
palMOHAIbHBIX YPABHEHUI
70 Pemenue 3anau
71 Penrenue 3agau
7 KonTponbHas pabora o teme
"JIpoOHBIE pallOHATbHBIE ypaBHEHHS"
73 AHanu3 KOHTPOJIbHON paboOThI
74 UucnoBble HEPaBEHCTBA bubmmorexa LIOK

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

75

YUucnoBble HEPABEHCTBA

76 CBoJCTBa YNUCIIOBBIX HEPABEHCTB
77 CBoiicTBa YHUCIIOBBIX HEPABEHCTB
73 Crno)xeHre ¥ YMHOKCHUE YHCITIOBBIX bubnuorexa [JOK
HEPABEHCTB https://m.edsoo.ru/7f419d08
79 CnoxxeHre 1 yMHOKEHUE YHCIIOBBIX
HEPaBEHCTB
80 Pemrenue 3amau
81 [lepeceuenue n 00beTUHEHNE MHOKECTB
82 UucnoBble TPOMEKYTKH
23 Pemienue HepaBeHCTB ¢ OJTHOM
MEPEMEHHOMN
24 Pemienue HepaBeHCTB ¢ OHOU
MepeMEHHOMN
85 Pemenue cucreM HEPaBEHCTB € OJTHOM
MEPEMEHHOMN
26 Pemienue cucrem HEpaBEHCTB C OJHOM
MepeMEHHOMN
87 Pemrenue 3amau
28 Konrponsnas pabota o teme
"YQucnoBble HEpaBeHCTBA"
89 AHanu3 KOHTPOJIBHOU PabOThI
90 OmnpeneneHre CTETEHH C 1ETbIM bubnuorexa [JOK
OTPHILIATENILHBIM TIOKa3aTeIeM https://m.edsoo.ru/7f419d08
01 CBolicTBa CTENEHH C LIETIBIM but6mmoreka [IOK

IIOKa3aTeCJIEM

https://m.edsoo.ru/7f419d08
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92

CrangapTHBI B YyuCa

but6mmorekxa [IOK
https://m.edsoo.ru/7f419d08

93

Pemenue 3amau

94

Kontponbnas padota o teme "CreneHnb
C IeJIBIM MOoKa3ateaem"

95

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJO0B KypCOB 7 U 8 KIIacCOB,
0000111eH1E 3HAHUIT

96

[ToBTOpEHNE OCHOBHBIX MOHITUN U
METOJI0B KypcoB 7 U 8 KIIacCOB,
000011eHne 3HaHUH

97

[ToBTOpEHNME OCHOBHBIX MOHITUHN U
METOJI0B KypcoB 7 U 8 KIIacCOB,
00o001IeHne 3HaHUH

98

HtoroBas koHTpoNbHAs paboTa

99

[ToBTOpEHNHE OCHOBHBIX MOHITUH U
METOJI0B KypcoB 7 U 8 KIIacCOB,
00o001IeHne 3HaHUH

100

[ToBTOpEHNME OCHOBHBIX MOHITUHN U
METOJ0B KypcOB 7 U 8 KIIacCOB,
0000111eH1E 3HAHNI

101

[ToBTOpEHME OCHOBHBIX MOHATUN U
METOJ0B KypCOB 7 U 8 KIIacCOB,
0000111eH1E 3HAHUI

102

[ToBTOpEHVE OCHOBHBIX MOHITHIA U
METOJIOB KypcOB 7 U 8 KIIacCOB,
000011eH1E 3HAHUI
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OBLIEE KOJIMYECTBO YACOB I10
[NPOIT'PAMME

102

10




YUYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA
* Marematuka. Anre6pa: 7-i kiacc: 6a30BbIi YPOBEHB: y4eOHUK, 7 Kiacc/
Makaperues FO.H., Munatok H.I'., HemikoB K.W. u apyrue; nox pen.
TensikoBckoro C.A., AkimoHnepHoe o01iecTBo «M3aaTeabcTBo
«IIpocsemieHue»
* MaTtemartuka. Anredpa: 8- kiacc: 6a30BbIi YPOBEHB: YUEOHUK, 8 Ki1acc/
MakaperueB FO.H., Munatok H.I'., HemikoB K.W. u apyrue; noa pe.
TensxoBckoro C.A., AkumoHepHoe o01iectBo «M3naTenbcTBo
«IIpocsemienue»
* Maremaruka. Anre6pa: 9-it kiacc: 6a30BbIil YpoBeHb: yueOHUK, 9 kiacc/
Makapserues FO.H., Munatok H.I'., HemikoB K.W. u npyrue; nox pen.
TensikoBckoro C.A., AkuuoHnepHoe o01iecTBo «M31aTenbcTBO
«IIpocseienue»

METOJAUYECKUE MATEPUAJIbI J1JI51 YYUTEJISA
®  METOIUYECKOE MOCOOUE ISl YUUTEIIS;

JTUTaKTHYICCKHE MAaTEPHUAIIBI;

pabouue TeTpanu;

TEMAaTUYCCKUE TECTHI;

KOHTPOJIBHBIC M CAMOCTOSTEIbHBIC pA0OTHI

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1 poBoIt 00pa3zoBaTENBHBIA PECYPC AJIS KO siKacc https:/www.yaklass.ru/
bubmmoreka IJOK

oOpa3zoBaTenbHbIN TOpTaNT yuu.py https://uchi.ru/

caiT BuJeoypoku https://videouroki.net/

o0pa3oBaTeNbHBII MOPTAN JIJIsl TOJATOTOBKH K BIp https://vpr.sdamgia.ru/
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