MHHHUCTEPCTBO IMPOCBEIIEHUSI POCCUMCKOM ®EJIEPAITUN
MunucrepcerBo odpasosanusa Camapckoii 00s1acTn
CeBepHoe ynpaBJ/ieHHe MUHUCTEPCTBO o0pa3oBanusa Camapckoi 001acTH

I'bOY COII c. IHl1amka

PACCMOTPEHO I[TPOBEPEHO YTBEPXJIEHO
PykoBoautens MO OtBeTrcTBeHHBI 10 YP Hupexropom '6OY
npotokoia Nel ot COIII c. Ilmamka
20.08.2025r XamunymumHa H.H.
«20» 08 2025 . Map1rotoB M.D.
Crpyukosa [0.B ITpuxa3 34-o1 ot «21» 08
o 2025 r.
PABOYAS ITPOT'PAMMA
(ID 6118736)

Y4eOHOro Kypca «Ajareopa»

U1 oOyyarommxcs 7-9 kKiaccoB

c. laamka 2025r



IHHOACHUTEJIbBHASA 3AIIMCKA

Anrebpa sBIISIETCS OJHMM U3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIETro
o0pa3zoBaHus: OHA 0OecreYnBaeT U3yueHHe JPYyTUX TUCHMILIINH, KaK €CTECTBEHHO-
HAYYHOTO, TaK M TYMaHUTAPHOTO IIMKIOB, €€ OCBOCHUE HEOOXOAMMO IS
TIPOJIOJDKEHHSI 00pa30BaHUS U B IIOBCETHEBHOM )KU3HU. Pa3BuTre y 00ydaronmxcs
HAYYHBIX TPEJCTABICHUA O TMPOUCXOXKACHUHW M CYHIHOCTH aireOpamdecKux
abcTpakuui, cnoco0e OTpakeHUs MaTeMaTHUYEeCKOW HAyKOW SIBIEHUH U MPOLIECCOB
B MpUpOJe M OOIIeCTBE, PO MATEMAaTUYECKOTO MOJICITUPOBAHHS B HAYYHOM
MO3HAHUU U B MIPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
Y KQ4eCTB MBIIIICHHSI, HEOOXOAUMBIX JIJIS a[JalITAllMU B COBPEMEHHOM U POBOM
obmiectBe. M3ydenue anredOpbl oOecreyMBaeT pa3BUTHE YMEHHsS HaONIOAATh,
CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTU MBIIIICHHS,
CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JICHCTBHUSI U BBIBOJHI,
dopmynrpoBath yTBepkIeHHs. OCBOCHUE Kypca anreOpbl 00ecrieunBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUS! OOYYAIOIIUXCSA: OHU WCIOJB3YIOT JEAYKTUBHBIC WU
WHIYKTUBHBIE PACCYXKICHUS, 0000IIEHNE U KOHKPETU3AIUI0, a0CTparupoBaHuE U
ananoruto. OOyueHwe anreOpe  mMpeAnoNaraeT  3HAYUTEIbHBIA  00BEM
CAMOCTOSITENIbHOM  AEATEIbHOCTH OOYyYaIOUIMXCS, IMO3TOMY CaMOCTOSITENbHOE
peleHne 3a/1a4 SBISETCS peaau3alieil esiTeIbHOCTHOTO MPUHITUIA 00yUeHUs!.

B crpyktype mporpammbl y4eOHOTO Kypca «Ajaredpa» s OCHOBHOTO
o0mero 00pa3oBaHMs OCHOBHOE MECTO 3aHUMAIOT COJIEPIKATEILHO-METOTNIECKUE
auHUM: «Yucia v BEIYUCICHUS», « Alredpandeckre BhIpaKeHUs», « Y paBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxmas u3 3TUX coxep:KaTelbHO-METOIMYECKUX
JIMHAN pa3BUBACTCS HA MPOTSHKCHUU TPEX JIET U3yUEHUS Kypca, B3aUMOICHCTBYS C
JIPYTUMHU €ro JIMHUSAMHU. B Xoje u3ydeHuss y4eOHOro Kypca OOy4aromumcs
NPUXOIUTCS JIOTUYECKH PACCYKIAaTh, HCIOJI30BaTh TEOPETHKO-MHOXKECTBEHHBIN
s3bIK. B CBs3M C ATHM B mporpaMmy y4deOHOTO Kypca «Airedpay BKIIOYCHBI
HEKOTOpPbIE OCHOBBI JIOTUKH, IPEACTABICHHBIE BO BCEX OCHOBHBIX pa3zenax
MaTeMaTn4eckoro 00pa3oBaHMs U CIIOCOOCTBYIONINE OBJIAICHUIO 00YYarOIIIMHCS
OCHOB  YHUBEPCAJIbHOTO MaTeMaTudeckoro s3bika. ConepkaTenbHOW |
CTPYKTYPHOH OCOOEHHOCTBIO yueOHOro Kypca «AinreOpa» SBISIETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conepxanne muHUU «Yucla U BBIYUCICHUS» CIYXKUT OCHOBOW IS
JABHEHINEr0 M3YYCHUST MAaTEMaTHKH, CIOCOOCTBYET Pa3BUTHIO Y OOYYArOIIUXCS
JIOTHYECKOTO MBINUICHUS, JOPMHUPOBAHUIO YMEHUS TIOJIH30BATHCS AJITOPUTMAMHU, A
TaKXke MPHOOPETCHUIO MTPAKTHYECKUX HABBIKOB, HEOOXOIMMBIX ISl TIOBCEIHEBHOM
KU3HU. Pa3BuTHE MOHATHS O YMCIIE HA YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs
CBSI3aHO C PALMOHAJIBHBIMU WM HWPPAIMOHAIBHBIMH YHCIAMH, (HOPMHUPOBAHHEM



MPEACTABICHU O JACHCTBUTEIBHOM YHCIIEC. 3aBEpPUICHHWE OCBOEHHUSI YHCIOBOM
JIMHUU OTHECEHO K CpeHEMY O0IeMy 00pa30BaHUIO.

CopeprkaHue IBYX anreOpanyecKux JUHUN — « AreOpandecKkrue BhIPKCHUS
U «YpaBHEHHS M HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Y OOYUYAIOIIUXCS
MaTEMaTUYEeCKOro armapara, HeOOXOJUMOTo Jis PElICHUs 3aJad MaTEeMaTUKH,
CMEXHBIX TMPEAMETOB M MPAKTUKO-OPUEHTHPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOTO 0011ero o0pa3oBaHusi yueOHBIH MaTepuaia TPYNIUPYETCS BOKPYT
pallMOHAJIBHBIX BBhIpaXEHUU. AJredpa JeMOHCTPUPYET 3HAUCHUE MAaTEMATHUKHU KaK
A3bIKa JUISI TOCTPOCHHUS MAaTEMaTHYECKUX MOJIENIed, OMHMCAHUs MPOLECCOB U
SBJICHUM peanpbHOTO Mupa. B 3agaunm oOyueHuss anreOpe BXOIAT TaKKe
JaNbHEWIee pa3BUTUE AJNTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOIWMOTO, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HWH(OPMATHKH, M OBJAJEHUE HaBbIKaMU
JNeAYKTUBHBIX paccyxnenuil. [I[peobpazoBanue cUMBOJIBHBIX (hOPM CIIOCOOCTBYET
Pa3BUTHUIO BOOOpaXKEHHs, CTIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPUYECTRY.

Conepxxanne QyHKIHOHAIBHO-TpapUIeCKON TMHUH HALIETICHO Ha MOTy4YeHHe
O0y4arolUMuUCs 3HAHUM O (QYHKIMSIX KaK Ba)KHEHIIEW MaTeMaTHUYeCKOHW MOJENH
JUISL OMMCAHMSI U UCCIIEI0OBAaHUS Pa3HOOOPA3HBIX MPOLIECCOB U SIBICHUN B IPUPOJIE
u oOulecTBe. M3yueHne marepuana CroCOOCTBYET Pa3BUTHIO y OOYyYarolIUXCs
YMEHUS UCTI0JIb30BaTh Pa3IUYHbIC BHIPA3UTEIbHBIE CPEJICTBA A3bIKA MATEMATUKH —
CIIOBECHBIC, CHUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (POPMHUPOBAHHE
MPECTABIICHUI O POJIM MATEMATUKU B Pa3BUTUU ITUBWIIM3ALNU U KYJIbTYPBHL.

CornacHo yueOHOMY IUIaHy B 7-9 Kkjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anredpa», KOTOPBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3/ielibl COACp>KaHUS:
«Uucna u BBIUKCICHUSA», «ANTeOpanyecKue BBIPAKEHUSDY, «YPaBHEHUS U
HEPaBEHCTBA», « DyHKIIHW.

Ha u3yudenue yuebHoro kypca «Anredpa» orsoautcs 391 gacos. C cBsizu ¢
3arnajaHreM HEKOTOPBIX TEM BBEJICH JIONMOJHUTEIbHBIN Yac Ha MOBTOPEHHE B 7-8
kiaccax — 1 gyac B Henenmto (34 yaca) Ha usyuenue kypca Anredpa orBoautcs 386
yacoB ; B 7 kiacce -136 gacoB ( 4 yaca B Hezenro). B 8 kimacce -136 gacos (4 gaca
B HEJIEJIIO).



COAEPKXAHUE OBYYEHUA
7 KIIACC

Yuciia 1 BIYMCICHUSA

JpoO6u OOBIKHOBEHHBIE M JECATUYHBIE, MEPEXOJ OT OJHOM (OpMBI 3alUCU
npobeit k gapyroit. IloHsThe palMoOHaNIbHOrO 4YHCJa, 3allliCh, CpaBHEHHE,
YHOOpAIOYMBAHUE  pAlMOHANBHBIX 4uceld. ApudmMmernyeckue JeHUCTBUS €
panMoOHAIIBHBIMU YUCIIaMU. Perienne 3a1a4 U3 peaabHON NPAKTUKHA HA YaCTH, HA
poowu.

CreneHb ¢ HaTypajbHbIM IIOKa3aTejeM: OINPENEIICEHHUEe, IpeoOpa3oBaHUE
BBIPQXEHUI HA OCHOBE ONPEEIICHHUS, 3alIUCh 00IbIIMX yncen. [IpoueHTsl, 3anuch
IPOLIEHTOB B BUJIEe Ap0oOU U ApoOU B BHJIE IPOLIEHTOB. TpH OCHOBHBIE 337aUl Ha
IIPOLICHTHI, PELICHUE 3a1a4 U3 PEAIbHOU IPAKTUKH.

[IpuMeHeHne TPU3HAKOB  JCIMMOCTH, PA3JIOKEHHME HAa  MHOKUTEIH
HATypaJIbHBIX YUCEN.

PeanbHble  3aBUCMMOCTH, B TOM 4HciIe TmpsMas U oOparHas
IPONOPLIMOHAIBHOCTH.

AJiredpanyecKkue BbIpasKeHUs

IIepemeHHBIE, YNCIO0BOE 3HAUEHHE BBIPAKEHUS C IEpeMEHHON. [lomycTrmMble
3Ha4YEHMs IepeMEHHBIX. [IpecraBienne 3aBUCMMOCTH MEXY BEIMYMHAMU B BUJIE
(dopmyiibl. Beruncnenus no popmynam. [IpeoOpazoBaHre OyKBEHHBIX BbIpaKEHUIA,
TOXKJIECTBEHHO paBHBIC BBIPAKEHHUS, TMpaBUia Npeodpa3oBaHUs CYMM U
IPOM3BEICHUH, MPaBUJIa PACKPHITHS CKOOOK M MPUBEACHUS MOJOOHBIX ClIaracMbIX.

CBoOliCTBa CTENEHU C HATYPAJIBHBIM ITOKA3aTEIIEM.

OpnHounensl 1 MHOrowieHsl. CreneHs MHOrowieHa. Ciio)keHue, BBIYUTaHuE,
YMHOXXEHHE MHOTOWICHOB. MDOpMynbl COKpPAIEHHOIO YMHOXEHHS: KBaapar
CyMMBl M KBagpaTr pasHocTH. Popmysia pa3HOCTH KBaaparoB. Pazmoxenue
MHOT'OYJIEHOB HA MHOKUTENH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUA, IMpaBujia MpeoOpa3oBaHUS YypaBHEHMUS,
PaBHOCWIBHOCTb YPABHEHHUM.

JIuHeliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YHCIO KOPHEW JIMHEWHOrO
YPAaBHEHUS, pELICHUE JIMHEWHBIX ypaBHEHUH. CoOCTaBlI€HUE YPABHEHUH IO
YCJIOBUIO 3a/1ayy. PellieHre TeKCTOBBIX 3a/1a4 ¢ IIOMOLIBI0 YPABHEHUN.

JIuneiiHOe ypaBHEHUE C IBYMS IIEpeMEHHBIMU U ero rpaguk. Cucrema AByX
JVHEWHBIX YPAaBHEHHM C JBYMs NEPEMEHHBIMH. PelieHue cucrem ypaBHEHHM
Croco0OM TMOACTaHOBKU. [Ipumepbl pelieHusi TEKCTOBBIX 3aJad C IOMOIIbIO
CUCTEM YPaBHECHUM.

DyHKIUU



Koopaunara Touku Ha npsamou. Yucnosbie npoMexyTKU. PaccTosinue Mexy
JBYMsI TOUKaMU KOOPJAMHATHOU MPSMOM.

[TpsimoyronbHast cuctema KoopauHat, ocu Ox u (Oy. Abciucca W opAavHATa
TOUYKH Ha KOOPAMHATHOM IUIOCKOCTH. [Iprmepsl rpagukoB, 3a1aHHBIX (hopMyIamMHu.
Yrenne rpaduxkoB peanbHbIX 3aBUcuMocTei. [lonarue @ynkuuu. ['padux
bynkuuu. CoiictBa dhyHkumid. Jluneinas Gyukius, e€ rpaduk. ['paduk QyHkiun
y = [x|. I'paduueckoe pemieHne NMHEHHBIX ypaBHEHUW M CHCTEM JIMHEWHBIX
YPaBHEHUM.

8 KVIACC

Yucaa v BBIYUCTCHUS

KBanpatubiii kopeHb u3 uucia. [loHsitue 00 uUppanMOHATIBLHOM 4YHCIIE.
JlecsTruunble MPUOIMKEHHS] UpPALIMOHANBHBIX yucen. CBolcTBa apuMEeTUIECKUX
KBaJIPAaTHBIX KOPHEW U UX MPUMEHEHHE K TPEOOPa30BaHUIO YUCIOBBIX BHIPAKECHHIM
Y BBIUMCIICHUSM. JIeHCTBUTENBHBIE YHCIIA.

Crenens ¢ enbIM NTOKa3aTeneM U €€ cBoiicTBa. CTaHaapTHAs 3alIMCh YNCIA.

AnreOpandeckre BeIpaKeHUsIAJredpanueckue BbIpaskeHust

KBagpaTHbii  TpEXuieH, pas3joKEeHUWE KBAAPATHOIO TpEXWwieHa Ha
MHOKHUTEJIH.

Anrebpandeckas apoO6b. OCHOBHOE CBOMCTBO anreOpandeckoil IpoOwu.
CnoxxeHue, BbIYMTAaHUE, YMHOXKEHHME, JEJICHHE anredpandyeckux JapoOei.
PanronanbHbIe BBIpAXEHUS U UX MPEeoOpa3oBaHUeE.

VYpaBHEHUS U HEPABEHCTBAY pABHEHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (Qopmylia KOpHEW KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienne ypaBHeHUM, CBOASIIIUXCSA K TUHEUHBIM U KBAJAPATHBIM.
[Tpocreiimume qpoObHO-palOHAIbHBIE YPABHEHHUS.

['paduueckas uHTEpIIpETaALIN YPAaBHEHUN C IBYMS IEPEMEHHBIMU U CUCTEM
JVHEWHBIX YPAaBHEHHM C JByMs IIepeMEeHHBIMHU. lIpumepsl pemreHus cucrem
HEJIMHEWHBIX YPABHEHH C IBYMS IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3aJa4 anreOpanyeckuM CrocOOOM.

YucioBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO ¢ OJHOM IMEPEMEHHOM.
PaBHOCHIIBHOCTh HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucreMbl TMHENHBIX HEPABEHCTB C OJTHOM NEPEMEHHOM.

OyHKIMNPYyHKIUT

[Tonsitue ¢ynkmuu. OOnacTh ONpeAeNeHUuss W MHOXECTBO 3HAYCHUU
¢bysakuu. CrocoObl 3aaHus PYHKITH.

I'padpux dynkuunu. Yrenue cBoicTB (yHkuuu no e rpaduky. [Ipumepst
rpadukoB QYHKIIHHI, OTpaKarOIINX PeaTbHbIE MPOIIECCHI.



OyHKIMK, OMUCHIBAIOIINE TPSIMYI0 M OOpaTHYIO TPOIMOPIHMOHAIBLHBIE
3aBHCHMOCTH, uX rpaduxn. Oyukuun y = x2, y = x3, y = \x, y=|x|. ['paduueckoe
pellIeHNEe YPAaBHEHHUM U CUCTEM YPABHEHHUI.

9 KJIACC

Yucsia ¥ BIYMCICHUSA

PannonanpHple ymclia, UppalroOHalIbHbIE YMCIa, KOHEUYHbIE U OECKOHEUYHBIE
NeCATUYHBIE TpoOU. MHOXKECTBO IEHCTBUTENbHBIX YUCEN, IEWCTBUTEIIbHBIC YK CIIA
KaKk OECKOHEuYHble JAeCATHUYHBbIE apoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEXKYy MHOXKECTBOM JECUCTBUTENBHBIX YUCEII U KOOPAUHATHOMW MPSMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeThyecKkue JeUCTBUA C
JEUCTBUTEIIbHBIMHU YHCIIAMH.

Pasmeppl OOBEKTOB OKPY’KAIOLIErO0 MHpA, AJIUTEIBHOCTh IPOLIECCOB B
OKPY KarOIEM MHUpE.

[Tpubmmxk€HHOE 3HAaUCHNUE BETUYUHBI, TOYHOCTH NMpuoOImkeHus. OKpyriieHue
yucen. [ Ipuknaka n oneHka pe3yiabTaToB BIYMCICHUMN.

YpaBHeHUs U HEPABEHCTBA

Jlnnerinoe ypaBHeHUE. PelieHne ypaBHEHUN, CBOISIIUXCS K JIMHEUHBIM.

KBagpaTHoe ypaBHeHue. Pemienne ypaBHEeHNM, CBOMSIIMXCS K KBaIPATHBIM.
bukBaapatHoe ypaBHeHuE. [IpuMepsl pelieHuss ypaBHEHUN TPETbEN U YETBEPTON
CTEIICHEN PA310KEHUEM HA MHOXKUTEIIH.

Pemenne apoOHO-pallMOHANIBHBIX ypaBHEHUM. PellieHnMe TEKCTOBBIX 3ajay
areOpanyeckuM METO0M.

VYpaBHeHHe ¢ IByMs MepeMEHHbIMH U ero rpaduk. Pemenue cucrem nByX
JIMHEWHBIX YPABHEHHUU C IBYyMS IIEPEMEHHBIMU. Pellienre cucTteM IByX ypaBHEHHUM,
OJJHO M3 KOTOpBIX JIMHEHHOE, a Jpyroe — BTOpoil creneHu. ['paduueckas
UHTEpIIpETaLys CUCTEMbI YPABHEHUM C IBYMS [IEPEMEHHBIMMU.

Pemmenne TeKCTOBBIX 3aJa4 anreOpanyeckuM CrocoOOM.

YucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne JMHEMHBIX HEPABEHCTB C OAHOM NEpeMEHHOW. PelmreHne cucrem
JMHENHBIX HEPAaBEHCTB C OJHOM IepeMeHHOM. KBaapaTHble HEpaBEeHCTBA.
['padmyeckas MHTEpHpeTalys HEPABEHCTB M CHCTEM HEPABEHCTB C JBYyMS
IIEPEMEHHBIMHU.

OyHKIMNPYHKIUT

KBanparnunas ¢ynknus, e€ rpaduk u cBoictBa. [lapabona, koopAauHATHI
BEPILUHBI 1apadoJIbl, 0OCb CHMMETPHUH MapadoIbl.

I'paduxu pynkumii: y =kx,y=kx+b,y=k/x,y=x3,y= VX, y = x|, 1 ux
CBOMCTBA.



Yucnosele  mocinenoBaTebHOCTUUMCIOBBIE  IOCJEI0BATEJBHOCTH U
Nporpeccuu

[loHATHE 4YHCIIOBOM IOCHEAOBATEIBHOCTU. 3aJaHUE IOCIIEIOBATEIBHOCTH
peKyppeHTHOU popmyoit u GopMyIIoi #-To YjieHa.

Apudmernueckass u reomeTpuyeckas nporpeccur. @opmyibl n-ro 4jieHa
apu(pMeTUYECKON U FreOMETPUUECKON IPOrpecCuil, CYMMBI MEPBBIX 71 YJIEHOB.

N300paxeHne 4YIe€HOB apUPMETHUECKOH W TE€OMETPUYECKOW Iporpeccuit
TOYKaMHU Ha KOOPAWMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHUUAJIBHBIA POCT.
CI1oKHBIE IPOLICHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA TIPOI'PAMMBI
YYEBHOTI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4yHOCTHBIE pe3yJbTaTbl OCBOEHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anredpa» XxapaKTepU3yOTCH:

1) naTpuoTHYecKoe BOCIIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IPOLUIOMY UM  HACTOSIIEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHBIM OTHOLIEHWEM K  JOCTHXKECHHUSAM  POCCUHCKHUX
MaTE€MaTUKOB M POCCHUMCKOM MAaTeMaTU4eCKOM IIKOJbI, K HCIIOJIB30BAHUIO ITUX
JOCTHKEHHUH B IPYTUX HAyKaxX U MPUKIAIHBIX chepax;

2) rpaskaIaHCcKoOe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBIIOJIHEHUIO 00513aHHOCTEN TpaXKT1aHUHA U peanu3alliu ero
paB, IMPEICTAaBICHUEM O MAaTEMaTUYECKUX OCHOBaX (PyHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHMH, MPOLEAYp I'pa)KAaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXJACHUIO 3TUYECKUX MPOOIEM, CBI3aHHBIX
C TPAKTUYECKUM IPUMEHEHHEM JIOCTHKEHUN HAyKH, OCO3HAHHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX IPUHILINAIIOB B IEATEIBHOCTH YUEHOTO;

3) Tpya0BOE BOCIUTAHME:

YCTAaHOBKOM HAa aKTMBHOE Yy4YacTHE€ B pEIICHWHM NPAKTUYECKUX 3aaad
MaTE€MaTUYECKOM HAaNpPaBICHHOCTH, OCO3HAHMEM BAXKHOCTU MaTEMaTUYECKOTO
o0pa3oBaHMs Ha MPOTSHKEHUM BCEH JKM3HM JIA YCIEUTHOW Tpo(dhecCHOHATBHOM
NESATENIBHOCTH U Pa3BUTHEM HEOOXOJIMMBIX YMEHHH, OCO3HAHHBIM BbIOOPOM U
NOCTPOCHUEM MHANBUAYAIbHON TPAEKTOPUH 00pa30BaHuUs U )KU3HEHHBIX IIJIAHOB C
y4ETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOE BOCIIUTAHME:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M 3CTETUYECKOMY  BOCIHPHUSATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, PacCyXIE€HUW, YMEHHUIO BHJIETh
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 IO3HAHUA:

OpUEHTALlME B JIEATEIIbHOCTM HAa COBPEMEHHYI) CHCTEMY Hay4HbBIX
IpeJICTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, IPUPOJIBI U
o0miecTBa, MOHMMAaHUEM MaTEMaTHUYECKOM HayKu Kak cdepbl ueIoBeuecKOn
NEATEIbHOCTH, 3TANoOB €€ pPa3BUTUS M 3HAYMMOCTH JUISl Pa3BUTHUS LMBUJIM3ALNM,
OBJIAJICHUEM S3bIKOM MaTEMATUKH U MATEMATHYECKOM KYJIbTYpPOU KaK CPeICTBOM
MO3HAHUS MHpA, OBJIAJICHUEM MPOCTEHIIMMH HaBbIKAMHU MCCIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usnueckoe BocnuTaHHMe, (POpMHMPOBAHHE KYJILTYPbI 310POBbS H
IMOIUOHAIBHOTO 0JIATONOJYYMSI

TOTOBHOCTHIO TIPUMEHATH MaTEMaTHYECKUE 3HAHWS B HWHTEpPEcax CBOETO
3I0OpPOBBS, BEIEHHUS  3J0pPOBOrO  oOpa3a KU3HU  (30pOBOE  THUTAHHE,
cOQTaHCUPOBAHHBIN PEXUM 3aHATHA W OTHABIXa, PETysIpHas Qu3nueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedIIeKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY U TaKOTO *Ke MpaBa IPyroro 4eJIoBeKa;

7) 3KoJ10THYeCKOe BOCTIUTAHNE:

OpHEHTAIlMel Ha MPUMEHEHNE MaTeMaTHUYECKUX 3HAHUH IS PeIIeHus 3a71a4
B 00JaCTH COXPAHHOCTH OKpPYXKAIOUIEH Cpenbl, IIAaHUPOBAHUS IOCTYNIKOB U
OLIEHKH WX BO3MOXHBIX TOCJEJICTBUN MAJIsi OKpPYXKAroIllel Cpelbl, OCO3HAHHUEM
IJI00aTbHOTO XapaKTepa HKOJIOITMUECKUX MPoOJeM U IyTel X peleHus;

8) aganTranus K M3MEHSIOUMIUMCS YCJOBHSAAM COLMAJBLHON W NPHUPOTHOMI
cpenbl:

TOTOBHOCTBIO K JICWCTBHSIM B YCIOBHUSX HEOINPEIACIEHHOCTH, TOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPaKTUUECKYIO JIeATEeIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y NPYTUX JIIOJAEH, MpUOOpeTaTh B COBMECTHOM IEATEIHLHOCTH
HOBBIC 3HAHUSI, HABBIKM M KOMITETEHIIUH U3 OIbITA IPYTHX;

HEOOXOUMOCTEIO B (OPMHUPOBAHWH HOBBIX 3HAHHWA, B TOM YHUCIE
bOopMyTUPOBATh UICH, TTOHSATHS, TUIOTE3I 00 O0BEKTAX U SBJICHUSIX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaThb JEGUIUTHI COOCTBEHHBIX 3HAHUN U
KOMIIETCHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0 KaK BBI30B, TPEOYIONIMI KOHTPMEp, KOPPEKTUPOBATH
MPUHUMAEMbIE pEIIeHUusT W ACHCTBUA, (HOPMYJIUPOBATh W OIEHWBATH PHUCKH U
NOCNEACTBHS, (POPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTejibHBbIE YHUBEPCAJIBHBIC y‘leﬁﬂble I[CﬁCTBHSI

ba3zoBble 1ornyeckue qeicTBUA:

¢ BBISIBJISITh M XapPaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKH MaTEeMaTHYCCKUX
OOBEKTOB, TOHSATHN, OTHOIIEHWHA MEXKIY TOHATHIMH, (HOPMYITUPOBATH
OTpEJEICHUs]  MOHATUN, YCTAHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(ukanuu, OCHOBaHUS JUIsi OOOOIIECHUST M CPAaBHEHHS, KPUTEPUU
MIPOBOJIMMOTO aHAJU3A;

e BOCIIPUHUMATh,  (OPMYJIUPOBATh M  IPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAWTEIbHBIE W OTPHUIATEIbHBIC, €AWHUYHBbIC, YacTHBIE W oOIIune,
YCJIOBHBIE;



*BBISIBJISIT ~ MaTeMaTHMYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3M U
npoTuBOpeunss B (akTax, AAHHBIX, HAOMIOACHUSX U YTBEP)KICHUSX,
npeniaraTb  KpUTEpUU A7 BBISIBICHHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUMH;

e ICTIATh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, ACTyKTUBHBIX W
WMHAYKTUBHBIX YMO3AKJIIOUEHHUH, yMO3aKIIOUEHHUH 110 aHaJIOTUH;

e pa3bupaTh JOKa3aTeIbCTBA MAaTEeMAaTHMYECKUX YTBEP)KIEHUH (NpsiMble U OT
MPOTUBHOTO), TIPOBOJUTH CaMOCTOSITEIbHO HECJIOXKHBIE JOKa3aTelIbCTBA
MaTeMaTHUeCKuX (PakToB, BBICTpaWBaTh AapTryMEHTAIMI0, TPUBOJUTH
IPUMEPHI 1 KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

e BBIOMpATh Croco0 pemieHus y4eOHOHM 3agaud (CpaBHUBATH HECKOJBKO
BApUAHTOB pElIeHMs, BBIOMpaTh Hauboyee MOAXOASAIUNA € YUYETOM
CaMOCTOSITEITLHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble uccien0BaTe/ibCKue 1eiCTBUS:

* ICIIOJIB30BAaTh BOMPOCHI KaK HCCIEIOBATENbCKUN MHCTPYMEHT MO3HAHMS,
dbopMyHpoBaTh BOIMPOCH], (UKCHUPYIOIIHE MPOTUBOPEUUE, MNpodIeMy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh HMCKOMOE M JaHHOE, (OpPMHUPOBATH
THIIOTE3Y, ApTYMEHTHPOBATH CBOIO MO3HIINIO, MHEHUE;

¢ IPOBOJIUTH TI0O CaMOCTOSITEIPHO COCTaBJICHHOMY TUIaHYy HECIIOKHBIH
OKCMIEPUMEHT,  HEOOJbIIOE  HCCIEAOBAHME MO  YCTAaHOBJICHHUIO
OCOOCHHOCTEH MaTeMaTUYECKOr0 OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOM;

e CAMOCTOATEIBHO (HOPMYIHPOBATh OOOOIIEHHS M BBIBOABI MO pe3yJbTaTaMm
NPOBEAEHHOTO HAOIIO/ICHUS, UCCIICIOBaHMUs, OIEHUBATH JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BRIBOJOB M 0000IIEHNI;

* IPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE TMpoOIecca, a TaKXKe BBIIBUTATH
IPEIOJIOKEHNS O €r0 Pa3BUTUU B HOBBIX YCJIOBHSIX.

Pabora ¢ nndpopmanmeii:

* BBISIBIISITh HEJIOCTATOYHOCTh W HM30BITOYHOCTh HMH(POpPMAIUH, HaHHBIX,
HEOOXOUMBIX /ISl PEIICHUS 3a]a4H;

 BBIOMpATh, AaHATU3UPOBATh, CHCTEMATU3HPOBaTh W HHTEPIPETUPOBATH
MH(GOPMALIMIO Pa3IMYHbIX BUJOB U (DOPM MpeICTaBICHUS;

«BbIOMpaTh (opMy TMpeAcTaBieHUs UHGOPMAaLKMKU U WIUIOCTPUPOBAThH
pelaeMble 3aladdl CXeMaMH, AuarpaMMaMiy, HWHOM Trpadukoil u uX
KOMOHWHAITUSIMU;

¢ OLICHMBATh HAJAE&KHOCTh HH(OpPMALMM 1O KPUTEPUSM, MPEATIOKEHHBIM
YUUTEIEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHuKaTHBHBIEC YyHUBEpPCAJIbHbIE y4eOHbIe AeiicTBUS:



 BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKICHHS B COOTBETCTBUH C YCIOBUSMU
U TEeIIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY
3peHHs B YCTHBIX M MHUCHbMEHHBIX TEKCTaxX, /1aBaTh IMOSCHEHUS IO XOMIY
penieHus 3a1a4yu, KOMMEHTUPOBATh MOJYUYEeHHbIN PE3yIbTarT;

e B X07I¢ 00CYXJICHHS 3aaBaTh BOIIPOCHI TI0 CYIIECTBY 0OCYKIaeMOH TEMBI,
poOJIEMBI, PEIIaeMOii 3a/1a4H, BHICKAa3bIBaTh UJICH, HAlIEJICHHbBIE HAa TIOUCK
pEIICHHs, COIMOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUSAMH JPYTUX
YYaCTHHKOB JHAJIOTa, OOHAPY)XKMBATh PA3IMYUE W CXOJCTBO IO3MIUH, B
KOPPEKTHOU popMe (hopMyIHpoBaTh Pa3HOTIIACHS, CBOM BO3PAKEHUS;

e PEJICTABIISATh PE3YJbTATHI PEIICHUS 3aJa4H, SKCIIEPUMEHTA, UCCIEI0BaHUS,
MPOEKTa, CAMOCTOSITEIHLHO BBHIOMPATh (POpMAT BBICTYIUICHUS C Y4ETOM
3aJ1a4 MPE3CHTAIIMU U OCOOEHHOCTEH ay IuTOPUU;

e IOHUMATh U UCTIOIB30BATH MPEUMYIIECTBA KOMAHHOW U UHIMBUIYaTIbHOM
paboThI IPU pEUICHUU Y4€OHBIX MAaTEMATUUECKHUX 3a/1a4;

e MPUHUMATH 11€JTb COBMECTHOM NEATEeTHLHOCTH, IJIAHUPOBATh OPTaHHU3AIUIO
COBMECTHOW palOThl, pacmpeaensiarb BHABI padOT, TOTOBApUBATHCH,
00CyXIaTh MPOIIECC U Pe3yJbTaT PaboThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH;

ey4acTBOBaTh B TPYIIMOBBIX (¢opMax paboTel (oOCyxkaeHus, oOMeH
MHEHUSIMH, MO3TOBBIE INTYPMBl W JPYyTHE), BBIMOJHATH CBOKO YacTh
paboOTHI M KOOPAUHUPOBATH CBOM JICUCTBUS C IPYTHUMH YJICHAMU KOMAaH/IbI,
OLICHMBATh KAa4yeCTBO CBOET0 BKJaJa B OOMIIMI MPOAYKT IO KPUTEPHUSIM,
chOpMyTUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

PerynasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

e CAMOCTOSITEJILHO COCTAaBJISATh IUTAH, aJTOPUTM pEUIeHUs 3anadu (WId €ro
4acTh), BBIOMpPATh CIOCOO pEHIeHUsS ¢ y4ETOM HMMEIOIIMXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBaTh U KOPPEKTUPOBATh
BapHAHTHI PEUICHHUH ¢ y4€TOM HOBOM MH(OpMAITIH.

CaMOKOHTPOJIb, SMOIHOHAJIbHbIH HHTE/JIEKT:

e BJIAJICTH CITOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS TIpoIiecca U pe3yabTaTa
perieHus: MaTeMaTUYECKOM 3a/1au;

e IPEJIBUJICTH TPYTHOCTH, KOTOPHIE MOT'YT BOSHUKHYTh IIPH PEIICHUU 3a]1a4H,
BHOCHUTh KOPPEKTHBHI B NIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJICHHBIX OMMOOK, BBISBIICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHUE PE3yibTaTa JACITeIbHOCTH MTOCTABICHHON LIETH U
YCJIOBHSIM, OOBSICHSATH NMPUYMUHBI JOCTHUKEHUS WM HEIOCTHKCHUS IICIH,
HAXOJIUTh OMIMOKY, JaBaTh OIIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATDBI



K koHmy oOyuenuss B 7 kjacce OOydYaroIIMiCA MOJYYUT CIIEAYIOIINE
IPEMETHBIE PE3YNIbTATHI:

Yucaa v BBIYUCTCHUS

BoinonusATe, coderas yCTHbIE M NHUCbMEHHBbIE MPHUEMBI, apu(METUUECKHUE
JEUCTBUS C pallMOHAIIbHBIMH YUCIIaMHU.

HaxonuTe 3HAaY€HUS YUCIOBBIX BBIPAKEHHM, MPUMEHITh Pa3HOOOpa3HbIE
coco0bl U NPUEMBI BBIYMCIICHUS 3HAYEHMM APOOHBIX BBIPAXKEHUH, COAEpKALIUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexonuTe OT OaHON (OPMBI 3amHMCH YHCEN K JApyroi (mpeoOpa3oBHIBATH
JECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHUHYIO, B
YaCTHOCTH B 0€CKOHEYHYIO JECATUYHYIO APOOB).

CpaBHHBaTh M YIIOPSA0YMBATH PALlMOHAIBHBIC YUCIIA.

OKpyTJsATh YuCa.

BpInOMHATE NPUKHUAKY U OLIEHKY PE3YJIbTAaTa BBIYUCICHUH, OLICHKY 3HAYEHUN
YHUCJIOBBIX BBIPAXKEHUN. BBINOMHATE AEHCTBUSA CO CTENEHSIMHU C HATypaJbHBIMU
IIOKAa3aTeIIMH.

[IpumeHATh  NPU3HAKK  JEJIMMOCTH,  pa3JIOKEHUE Ha  MHOMKUTEIU
HATypaJbHbIX YUCEN.

PemaTe NpakTUKO-OPHEHTHPOBAHHBIE 33Ja4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, IPONOPLUUOHAIBHOCTBIO BEJIWYMH, NPOLEHTAMH, HHTEPHPETUPOBATH
pe3yibpTaThl PEIICHMs 3a7ad C YYETOM OIPAHMYEHHM, CBA3AaHHBIX CO CBOWCTBaAMU
paccmMaTpuBaeMbIX OOBEKTOB.

AJiredpanyecKkue BbIpaKeHUs1

Hcnonp30BaTh alreOpanveckyr0 TEPMHUHOJIOTHIO M CHMBOJHKY, TPUMEHSTH
e€ B Ipoliecce OCBOEHUSI yueOHOro MaTepHara.

Haxomuth 3HaueHMs OyKBEHHBIX BBIPRXKEHUH IPU 3aJaHHBIX 3HAYEHUSX
NIEPEMEHHBIX.

BemonusaTe  mpeoOpa3oBaHUs  [IENIOTO  BBIPAKEHHS B MHOTOYJICH
NpUBEICHNEM TTOJIOOHBIX CIaraeMbIX, pACKPHITHEM CKOOOK.

BBINTOJIHATE yMHOKEHHME OJHOWICHa HA MHOTOWIEH M MHOTOWIEHA Ha
MHOT'OYJIEH, IPUMEHTH (OPMYJIbI KBaJpaTa CyMMBbI U KBaJipaTa pa3HOCTH.

OCylIeCTBIIATh PaA3JIOKEHUE MHOTOWICHOB HA MHOXKHUTEIM C IOMOIIBIO
BBIHECEHHS 3a CKOOKH OOIIEro MHOMMWTENS, TPYNIHUPOBKUA  CIAraeMbIX,
IpUMEHEHUS (HOPMYI COKPAIIEHHOTO YMHOXKEHHUS.

[TpumensTh IpeoOpa3oBaHKsi MHOTOWICHOB JJIsl PELLIEHUS pa3JIMYHBIX 3a7a4
U3 MAaTEMATHKHU, CMEXHBIX IIPEIMETOB, U3 PEAJIbHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypalbHbIMU IMOKA3aTENSIMU IS
npeoOpa3oBaHUs BEIPAXKCHUMH.

YpaBHeHUS U HEPABEHCTBA



Pemars yMHENHBIE ypaBHEHUsS C OAHOM NEPEMEHHOMW, IIPUMEHsSA IpaBUiIa
[Iepexo/1a OT UCXOAHOI0 YPABHEHHUsI K PAaBHOCWIBHOMY eMy. [IpoBepsATs, siBiseTcs
JIM YUCJI0 KOPHEM YpaBHEHHUS.

ITpumeHsTh rpaduueckre MeTo bl PU PELICHUH JIMHENHBIX YPaBHEHUHN U UX
CUCTEM.

[TonGupare mnpuMepsl Map 4YHUCEN, SBIAIOIIMXCS pPEIICHUEM JUHEHHOro
YPaBHEHMUS C ABYMs IIEPEMEHHBIMU.

CrpouTb B KOOPAMHATHOW IUIOCKOCTH TpadUK JTMHEHHOIO YPABHEHHUS C
JIBYMsI IEPEMEHHBIMH, IOJIb3YACh TIpaMKOM, IPHUBOIUTH IMPUMEPHI PELICHUS
YPaBHEHUS.

Pemars cucteMsl AByX JIMHENHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMH, B TOM
yuclie rpaduyecKu.

CocTaBnATe M pelaTh JIMHEWHOE YPaBHEHUE WM CHCTEMY JIMHEHHBIX
YPAaBHEHUM II0 YCIOBUIO 3aJa4d, WHTEPIPETUPOBATH B COOTBETCTBHHM C
KOHTEKCTOM 3aJa4M IOJIyYEHHBIN PE3YJIbTaT.

DOyHKIUU

N300pakath Ha KOOPAMHATHOM MPSMON TOYKH, COOTBETCTBYIOIINE 32 IaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, UHTEPBAJIbI, 3aIIMCHIBATh YUCIIOBbIC IPOMEKYTKH HA
aJIreOpanvyeckoM si3bIKeE.

OTtMmeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKM MO 3aJaHHBIM KOOpPJHWHATaM,
CTPOUTH rpaduku JTUHEUHBIX GyHKIUN. CTpouTh rpaduk GyHKINUU y = [X|.

OnucelBaTh C MOMOUIbIO (PYHKIMH W3BECTHBIE 3aBUCHUMOCTH MEXAY
BEJIMYMHAMU: CKOPOCTb, BPEMs, pACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
IIPOU3BOJUTENIBHOCTD, BpeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHne GyHKIUU MO 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii cnocod MpPEACTaBICHUS W aHaidu3a HHQPOpMAIUH,
U3BJIEKATh U UHTEPIIPETUPOBATh UHPOPMAIIUIO U3 TpaUKOB peasIbHbIX IPOLIECCOB
Y 3aBUCHUMOCTEM.

K xoniy oOyuenus B 8 kJjacce oOydYaromuics TOJYYUT CIICTYIONTHE
IIPEAMETHBIE PE3YJIBTATHI:

Yucsia v BbIYMCICHUS

Hcnonp30BaTh HayajabHbIE IPEACTABICHHUS O MHOXKECTBE JIEMCTBUTENIBHBIX
YKCeNl 1JIsl CPAaBHEHUSI, OKPYIJIEHUS U BBIUMCICHUM, N300paxaTh 1eHCTBUTEIbHbBIE
YUCJIa TOYKaMH Ha KOOPJIMHATHOU NPSIMOM.

[TpumensTe moOHATHE apU(PMETHYECKOTO KBAJPAaTHOTO KOPHs, HAXOAWUTh
KBaJIpaTHbIE KOPHU, HCIOJIb3YsS IPU HEOOXOJUMOCTU KaJbKyJATOP, BBINOIHSITH
npeoOpa3oBaHus BBIPAXKEHUN, COJAEpKAILMX KBaJApAaTHbIE KOPHHU, HCIOJIb3YS
CBOWCTBA KOPHEW.



Hcmnonb3oBaTh 3amucu OOJIBIIMX M MAaJbIX YHCEN C TOMOIIBI0 JECATUYHBIX
npoOeit u crenenedt uncina 10.

AsredOpanyecKkue BbIpaKeHHUs

[IpyMEHATP TOHATHE CTENEHW C LENbIM IOKA3aTEJIEM, BBINOJIHATH
npeoOpa30BaHusl BIPAKEHUH, COJIEPKAIINX CTENEHU C IEJIbIM MTOKa3aTeJIEM.

BrINoOMHATE TOXIECTBEHHBIE MPEOOpPA30BAHUSI PAIIMOHAIBHBIX BBIPAKEHUIN
Ha OCHOBE MPaBWI JACHCTBUN HAJl MHOTOWICHAMH U aaTreOpandecKuMH IPOOSIMH.

PacknaapiBaTh KBaJpaTHBIN TPEXUJICH HA MHOKHUTEIIH.

[TpumensTh npeoOpa3oBaHMs BRIPAXKEHUMN ISl pELISHUS Pa3IudHbIX 3a]a4 U3
MaTeMaTUKH, CMEXKHBIX PEIMETOB, U3 PEATbHON MTPAKTUKH.

YpaBHeHMs U HEpaBeHCTBA

Pemiats nnMHEHbIE, KBaJpaTHbIE YPAaBHEHHS M PAMOHAIbHBIE YpPAaBHEHUS,
CBOISILIMECS K HUM, CUCTEMBI IByX YPABHEHUH C ABYMS IEPEMEHHBIMU.

[TpoBOOUTH MIPOCTENIIINE UCCIIECIOBAHUS YPABHEHUM U CUCTEM YPAaBHECHUH, B
TOM YHCJIE C TPUMEHEHUEM TpauuecKux npeacTaBieHuil (yCTaHaBIMBATh, UMEET
JU YpaBHEHHE WM CHCTEMa YPaBHEHUN PEIICHHS, €CIU HMEET, TO CKOJbKO, U
mpouee).

[lepexoauTh OT CIOBECHOM (POPMYJIHMPOBKH 3aauyd K €€ ainreOpanvecKoin
MOJENIN C IIOMOUIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMbI YpPaBHEHUU,
MHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/1au MOJYyUYEHHBIN pe3yibTarT.

[IpuMeHSATh CBOWCTBAa YMCIIOBBIX HEPABEHCTB [JIi CPAaBHEHUS, OIICHKH,
pelaTh JUHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOW M WX CHUCTEMBI, J1aBaTh
rpauueckyr0 WUIIOCTPAIIMI0 MHOXKECTBA PEIICHUNA HEPaBEHCTBA, CHCTEMbI
HEPABEHCTB.

DOyHKIUU

[TorumMaTe ¥ HWCTHONB30BaTh (PYHKITMOHAIBHBIC TOHATHS M SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O003HAYEHUs), ONPEACNITh 3HAUCHHE (PYHKIUU 1O 3HAUYCHUIO
apryMeHTa, ONpeesITh CBOMCTBA QYyHKIIMHU 110 €€ TpaduKy.

Crpoutb rpaduku 3J1€MEHTapHbIX (QYHKIUI BUAA:

y=k/x, y =x2,y =x3,y =[x, y = VX, OIHCBIBaTh CBOWCTBa YHCIIOBOIl
byHKIUY 110 €€ TpaduKy.

K xoHily oOyuenus B 9 kiacce oOydaroumuics MOJYYUT CIIETYIONTUE
MPEAMETHBIE PE3YIIbTATHI:

Yucsaa v BbIYMCIEHUS

CpaBHUBATH U YNOPAJI0YUBATH PAIIMOHATBHBIE U UPPALIMOHATBHBIE YHCIIA.

Breinmonuare apudmeTnyeckue JEHCTBUSL C  pallMOHAJIbHBIMU YHCJIaMH,
coueTrass YCTHbIE UM MHUCbMEHHBIE TMPUEMBI, BBIIOJHATH BBIUHCICHUS C
UppalMOHATbHBIMU YHCIAMH.



Haxonute 3HaueHuss CTENEHEW C LEIbIMUA IMOKA3aTeIsIMA W KOPHEW,
BBIYUCIISITh 3HAYCHUS YUCIIOBBIX BBIPAKEHUM.

OKpyrJisiTh JIEUCTBUTEIBHBIC YHWCIA, BBINOJHATh MPUKUAKY pe3yJbTara
BBIUMCIICHUH, OLICHKY YHCJIOBBIX BBIPAKCHUU.

YpaBHeHUs U HEPABEHCTBA

Pemiats nHHENHBIE M KBaJpaTHbIC ypPaBHEHUS, YPaBHEHHUS, CBOJISIIMECS K
HUM, TIPOCTENIITNE APOOHO-pAIMOHAIILHBIC YPaBHEHHUSI.

Pemate cucTeMbl JBYX JMHEMHBIX YPABHEHUW C JIBYMSI NEPEMEHHBIMU U
CUCTEMBI JBYX YPaBHEHUI, B KOTOPBIX OJTHO YPABHEHHE HE SIBJIACTCS JIMHEUHBIM.

Pemiath TeKCTOBbIE 3ajauu ajlreOpamdeckKuM CIOCOOOM €  TTOMOIIBIO
COCTaBJICHUS YPABHEHUS WJIM CUCTEMBI IByX YPABHEHUH C JIByMS IEPEMECHHBIMU.

[IpoBOAUTE ITPOCTENIINE UCCIICIOBAHNS YPABHEHUM U CUCTEM YPABHEHUM, B
TOM YHCJIE C TPUMEHEHUEM IpauuecKux npeacTaBieHuil (yCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WIIM CHUCTEMAa YPAaBHEHUW PEUICHUs, €CIM UMEET, TO CKOJbKO, U
mpouee).

Pemars nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxkarh
pPEILICHUE HEPABEHCTB HA YHCIIOBOM NPSMOM, 3alMChIBATH PELIEHHE C MOMOUIIBIO
CUMBOJIOB.

Pemlatb  cucTemMbl  JTMHEWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOUAIOIME KBAJIPAaTHOE HEPABEHCTBO, HW300pa)xkaTh pEIICHHE CHUCTEMBI
HEPABEHCTB HA YKHCJIOBOM MPAMOM, 3aIIMCHIBATh PEIICHUE C MOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPH PELICHUH PA3IUYHBIX 3a4a4.

DOyHKUNH

Pacnio3naBath (yHKIMM W3y4eHHBIX BHUJOB. [loka3bpiBaTh CXeMaTHYECKH

pacmoioKeHUE Ha KOOPAMHATHOM ITOCKOCTH TpadukoB GyHKIMA BUAA: Y = kx, )
=kx+b, y=kix,y=ax2 +bx + ¢, y=x3, y=1x y = |x|, B 3aBucHMOCTH OT
3HaYeHUH K0d()PHUIIMEHTOB, ONMCHIBATh CBOMCTBA (DYHKITUH.

CtpouTh U M300paXkaTh CXEeMaTHUYECKH TpadUKH KBaJAPATUYHBIX (YHKIIUH,
OIKCHIBAaTh CBOWCTBA KBaIPATUUHBIX (DYHKLIUN IO UX rpaduKaM.

PacnioznaBath kBaspaTHUHy0 QYHKIUIO IO (pOpMyJie, MPUBOAUTH IPUMEPHI
KBaJIpaTHUHBIX (QYHKIIUH U3 PeaTbHOU KU3HU, GUZUKH, TECOMETPHH.

YucJioBbIe N0C/1€10BATEJILHOCTH M IIPOIPeCcCUM

PacnioznaBath apuMeTHyYeCKyr0 U TE€OMETPUUYECKYIO MPOTPECCUH MpH
pasHbIX criocobax 3aJaHusl.

BbINONMHATE  BBIYMCIEHUS C  HUCHOJb30BaHHEM (OpMyd n-ro ujeHa
apu(PpMETUIECKON U T€OMETPUUECKOIN MPOrpeCCHid, CyMMBbI MEPBBIX N YJIECHOB.

N300paxaTh YIEHBI TMOCJIEIOBATEIILHOCTH TOYKAMH Ha KOOPAUHATHOM
IUIOCKOCTH.



Pemrate 3amaun, CBS3aHHBIC C YHCJIOBBIMH IIOCJIECIOBATEIBLHOCTSIMH, B TOM
YHCJIC 33/1a41 U3 PeaIbHOU KU3HU (C UCTIOIB30BAHUEM KaJIbKYISATOPA, ITU(POBBIX
TEXHOJIOTHH).



TEMATHYECKOE INTAHUPOBAHUE
7 KIIACC

KonuvecTBo yacos
HaumeHnoBaHue pa3iesioB U TeM
Ne ni/mn Konrpoabnsie IIpakTue
NPOrpaMMbl Bcero
padoTsbI padoThI
1 [ToBTOpenue Tem 5-6 kinacca 34 2
) Yucna u BeruncieHus. PanmonansHbie 25 )
yucia
3 Anrebpanyeckue BbIpaXXeHUS 27 2
4 YpaBHEHUS U HEPABEHCTBA 20 1
5 Koopaunats! u rpaduxu. OyHKIuu 24 1
6 [ToBTOpEHME M 0000IICHUE 6 2
OBUIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 136 10 0




8 KVIACC

HaumeHnoBaHue pa3iesioB U TeM

KoaunuyecTBO 4acoB

Ne n/m Kounrpoabubie  IIpakTue
NPOrpaMMsbl Bcero
padoTsbI padoThI
| [ToBTOpEHME NpoiiieHHOTrO MaTtepuaa 6-7 14 )
KJiacca.
2 Yucna u Beruncaenus. KBaapatHbie KOpHU 15 1
3 Yucna u BerunciaeHus. CTeneHs ¢ LesbIM 7
nokasaresiem
4 Anrebpanyeckue BbIpaKEeHUS. 5 |
KBagpartsslil TpéxuiieH
5 Anrebpanyeckue BbIpaXKeHUsI. 15 1
Anrebpanyeckas 1po0b
6 VYpaBHeHUs 1 HepaBeHcTBa. KBazipaTHble L5 1
ypaBHEHHUS
. VYpaBHeHust u HepaBeHCTBA. CHCTEMBI 13 i
YpaBHEHUU
8 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1
9 Oynkiuu. OCHOBHBIE MOHATHUSA 5
10 Oyukuuu. Yucnosble QyHKIMU 9
11 [ToBTOpenue u o6o0IIEHNE 6 2




OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME

136

10




9 KJIACC

HaumeHnoBaHue pa3iesioB 4 TeM

KoaunuyecTBO 4acoB

Ne n/m Konrpoabnbie  IIpakruy
NMPOrpaMMsbl Bcero
padoThI padoTsbI
1 IToBTOpeHue Tem 7-8kinacca 17 2
5 Yucna v BeruncaeHus. JeiicTBUTEbHbBIC 9 1
yucna
3 VYpaBHEHUs U HEPABEHCTBA. Y PaBHEHHUS C 14 )
OJIHOM IIEPEMEHHOU
4 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 14 |
ypaBHEHUH
5 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHCcTBa 16 |
6 OyHKIUU 16 1
7 YuciioBbIE OCIIENOBATEILHOCTH 15 1
g [ToBTOpeHue, 0000IIEHIE, CUCTEMATU3AIIHS 13 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 119 10 0




INOYPOYHOE IIVTAHUPOBAHHUE

7 KJIACC
KonuvecTBo yacoB
Ne
Tema ypoxka Kontpoasnusie IIpakTnuyeckue
n/n Bcero
padoThI padoTsbI
JlenuMocTh HaTypalIbHBIX YUCET 1
2 Bxonnas konTponbHas padota Nel 1 1
3 AHanmm3 KOHTPOJIBHOH paboThI 1
4 Crno)xeHue ¥ BBIYUTAaHUE APOOEH C |
pa3HbIMH 3HAMEHATEISIMU
5 CnoxxeHue v BBIYUTaHUE APOOEH C |
Pa3HBIMU 3HAMEHATEIISIMU
6 YMHOXEHUE U JIelIeHHe 1
OOBIKHOBEHHBIX IpO0Oeii
7 YMHOXEHUE U JIeTICHUE 1
OOBIKHOBEHHBIX Jp0O0Oeii.2
2 CBolicTBa YMHOXKEHHUS i
palMOHAIBHBIX YUCEI
9 Jlenenre pauoOHaIbHBIX YHCEI 1
10 Jlenenne panioHaIbHBIX YHCEIT 1
11 Haxoxnenue npobu ot yucna. 1
12 Haxoxnenue npobu ot yucna. 1
13 Haxoxienue uucna no 3ajlaHHOMY |
3HAYEHUIO €ro JIpoou
14 Haxoxnenue uncia o 3agaHHomy 1




3HAYEHUIO €T0 Ipodu

[Ipsimast u oOpaTHas

15 IIPONOPLUOHAIIbHBIE 3aBUCUMOCTHU2

16 [Ipsimast u oOpaTHas
IIPONOPLUUOHAIIBHBIE 3aBUCUMOCTH2

17 [Ipsimast u oOpaTHas
MIPONOPLUOHAIIbHBIE 3aBUCUMOCTHU2

18 PanmonaneHele yncia U 1eHCTBUS
HaJ HUMHU.

19 PanmonanpHele yncia U 1EHCTBUSA
HaJ HUMHU.

20 PanmmonansHble yncia U JSUCTBUS
HaJ HUMHU.

)1 Pemenue 3a1a4 ¢ noMonipro
YpaBHEHUM.

” Pemenue 3ama4 ¢ nomMonipro
YpaBHEHUM.

3 Pemrenue 3amad ¢ moMOIIBIO
YpaBHEHUM.

24 Jnuna okpyxHoctu. [1nomanes kpyra

25 Jnuna okpyxHocTu. [1nomans kpyra
IlepnieHuKyISpHBIE MIPSIMBIE.

26 [TapamnensHbie npsmsle. OceBas u
LEHTpaJbHasi CAMMETPUHI
[lepneHuKyIspHBIE MIPSIMBIE.

27 [TapannensHele npsimble. OceBast U
LIEHTpaJbHasi CAMMETPUHI

28 [lepnenukynspHbIe IPSIMBIE.




[Tapannensubie npsambie. OceBas u
LEHTpaJbHasi CAMMETPUHI

29 Koopaunarnas miockocts. ['paduku

30 Koopaunarnast mmockocts. ['paduku

31 JlenuTenu u KpaTHbIE YUCIIA,
pa3IoKEHUE YMCIIa HA MHOXKUTEIN

1 JlenuTenu u KpaTHbIE YUCIA,
pasyioKeHue yrcia Ha MHOXKUTENN

33 KonTponbhast padota Ne2

HaJIN3 KOHTPOJIBHOM paboThI
34 A 0
OHSITHE PAllMOHATIBHOI'O YUCIIa

35 IT

16 Apudmernueckue AecTBU C
paloHaIbHBIMU YHUCIAMU

17 Apudmernueckue neiicTBus ¢
panMoOHAIBHBIMHU YU CIAMU

13 Apudmernueckue AecTBUS C
panMoOHAIBHBIMU YUCIAMU

19 Apudmernueckue AecTBUS C
paloHaIbHBIMU YHUCIAMHU

40 Apudmernueckue neiicTBus ¢
panMoOHAIBLHBIMU YUCIAMU

41 CpaBHeHue, ynopsi0urBaHue
paLMOHATIBHBIX YHCEI

4 CpaBHeHue, ynops10uuBaHue
paloHaIbHBIX YUCEI

43 CpaBHeHue, ynopsaourBaHue

palluOHAJIBHBIX YHUCCJI




Crenens ¢ HaTypaIbHBIM

44
MoKazaresnem

45 Crenens ¢ HaTypaIbHBIM
IOKa3aTesleM

46 Crenens ¢ HaTypaIbHBIM
MoKazaresnem

47 Crenens ¢ HaTypaIbHBIM
MoKazaresiem

43 CreneHs ¢ HaTypaIbHBIM
II0Ka3aTeieM

49 Pemenrie oCHOBHBIX 3a/1a4 Ha ApooOH,
MIPOLIEHTHI U3 PEaTbHOM MPAKTUKU

50 Pemennie 0oCHOBHBIX 3a/1a4 Ha ApOOH,
MIPOIICHTHI U3 PCATLHOM MTPAKTUKU

5] Pemenrie 0oCHOBHBIX 3a/1a4 Ha ApooOH,
MIPOIICHTHI U3 PEATLHOM MTPAKTUKU

5 Pemmenrie oCHOBHBIX 3a/1a4 Ha ApooOH,
MIPOLIEHTHI U3 PeabHOU MPaKTUKU

53 [Tpu3Haku AETUMOCTH, PA3JIOKCHHUS
Ha MHOYKUTEIIN HATYPATbHBIX YHCET

54 [Ipu3Haku AeTUMOCTH, PA3I0KEHUS
Ha MHOXKUTEIIN HATYPATbHBIX YHCET

55 Peanbnbie 3aBucumoctu. Ilpsimas u
oOpaTHast IPONOPIHOHATILHOCTH

56 Peanbubie 3aBucumoctu. [lpsimas u
oOpaTHasi TPOMOPIIUMOHATIBHOCTH

57 Peanbnbie 3aBucumoctu. Ilpsimas u

oOpaTHasi TPOMOPIIMOHAIBHOCTH




PeanbHble 3aBucumoctu. Ipsamas u

58 oOpaTHas MPOMOPIUOHATEHOCTH
59 Konrponsnas padora Ne3 o teme
"PanoHanbHbIe ynciaa"

60 bykBeHHbIE BbIpa)KEHUS

61 DopmyJibl

62 DopmyIsl

63 [Tepemennsle. [lonmycTrMble 3HAYCHUS
IIEPEMEHHBIX
[IpeobpazoBanme OyKBEHHBIX

64 BBIPKCHHH, PACKPBITHE CKOOOK M
MIpHUBEICHNE TOJOOHBIX CIaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX

65 BBIPKCHHH, PACKPBITHE CKOOOK H
IIpUBEJICHNE TTOAOOHBIX ClIaraeMbIX
[IpeobpazoBanme OyKBEHHBIX

66 BBIPAKEHUH, pacKpbITHE CKOOOK U
MIpUBEICHNE OJOOHBIX CIaraeMbIX
IIpeoOpa3oBanue OYKBEHHBIX

67 BBIPAKEHUH, pacKpbITHE CKOOOK U
MpUBEICHNE TOJJOOHBIX CJIaraeMbIX

68 CBoiicTBa CTENEeHH ¢ HATypalbHbIM
IIOKa3aTeJIeM

69 CBoliCcTBa CTENEHU C HATYPAIBHBIM
MoKa3aTesneM

70 KonTponbnas padota Ne4 CpoiictBa

CTEIIEHU C HaTypaJIbHbIM




IIOKa3aTcjieM

71 MHorouieHs!

72 MHoro4wieHs!

7 Cnosxenue, BBIYMTaHNUE, YMHO)KEHHE
MHOI'OYJICHOB

74 Crnoxenue, BBIYMTAaHNE, YMHOKECHHE
MHOI'OUJICHOB

75 Cnosxenue, BBIYMTaHNUE, YMHO)KEHHE
MHOT'OYJICHOB
KonTponbhas padota Ne5 Crnoxenue,

76 BBIYUTAHUE, YMHOKECHUE

Y

MHOI'OYJICHOB

77 DopmyJIbl COKPAILIEHHOTO
YMHOKEHUS

7 DopmyJIbl COKPAILIEHHOTO
YMHOXEHUS

79 @opMyIIBI COKPAIIEHHOTO
YMHOKEHUS

20 DopmyJIbl COKPAILIEHHOTO
YMHOXKEHUS

21 @opMyIIbI COKPAILIEHHOTO
YMHOXEHUS

2 Pasnoxenne MHOTOWIEHOB Ha
MHOXHUTENH

23 Pa3noxenue MHOrOWIEHOB Ha

MHOXUTEIN




PazioxeHne MHOTOYJIEHOB Ha

84
MHOXHUTEIH

25 Pasnoxenne MHOrOWICHOB Ha
MHOXHUTENN

26 Kontponbnas pabora Neb mo teme
"Anrebpanyeckue BeIpakeHus"
VYpaBHeHue, mpaBuia

87 npeoOpa3oBaHus YpaBHEHUS,
PaBHOCUJIBHOCTh YPAaBHEHU
JIuHeiiHOE ypaBHEHUE C OAHOMN

88 MIEPEMEHHOM, pellIeHne JIMHEHHBIX
YpaBHEHUU
JIuneiitHOE ypaBHEHUE C OAHOM

89 MIEPEMEHHOM, pelIeHne JIMHEHHBIX
YpaBHEHUH
JInneniHOE ypaBHEHHUE C OJHOU

90 MePEeMEHHOM, peIICHUE JTMHEHHBIX
ypaBHEHUI

91 Pemrenne 3amad ¢ moMOIILIO
yYpaBHEHUI

90 Pemrenue 3amad ¢ moMOIIBIO
YpaBHEHUU

93 Pemrenue 3amau ¢ momMouIpto
ypaBHEHUN

94 Pemrenue 3amad ¢ moMoIIbIO
YpaBHEHUN

95 JIuneiitHOE ypaBHEHUE C IBYMSI

MIEPEMEHHBIMU U €ro Tpaduk




JIuneiiHOE ypaBHEHUE C IBYMSI

96
NIEPEMEHHBIMU U €ro rpaduk

97 Cucrema 1ByX JTUHENHBIX YpaBHEHUN
C IByMs1 IEPEMEHHBIMU

08 CucreMa IByX JMHEUHBIX YpaBHEHHI
C IByMs IEPEMEHHBIMU

99 Cucrema 1ByX JTUHEMHBIX YpaBHEHUN
C IByMs IEPEMEHHBIMU

100 Cucrema 1ByX TUHEHHBIX ypaBHEHUN
C IByMsl IEPEMEHHBIMU

101 Pemenne cucreM ypaBHeHUI

102 Pemenne cucreM ypaBHeHUI

103 Pemenue cuctem ypaBHeHM

104 Pemenne cucreM ypaBHeHUI

105 Pewrenne cucreM ypaBHeHU

106 Kontponbnas pabora Ne7 mo teme
"JIuneiinble ypaBHeHUS"

107 Koopaunara Touku Ha npsMoit

108 YucoBbie IPOMEKYTKH

109 HucnoBbie TPOMEKYTKH

110 PaccrosiHue Mexny 1ByMsl TOUKaMu

KOOPJAMHATHOU IIPSIMOM

111

PaccrosiHne Mexay 1ByMs TOUKaMu




KOOPJHMHATHOU IIPSIMOM

112

[IpsimoyronbHas cucTemMa KOOpAnHaAT
Ha IIOCKOCTH

113

[IpsimoyronbHas cuctema KOOpAnHAT
Ha TUIOCKOCTH

114

[Tpumeps! rpaduKoB, 3a1aHHBIX
bopmynamu

115

116

[Tpumeps! rpaduKoB, 3aTaHHBIX
bopmynamu

[ToBTOpPEHME OCHOBHBIX IMOHSATHN U
METOJIOB Kypca 7 Kiacca, 06001eHue
3HAHUU

117

[Tpumeps! rpadukoB, 3a1aHHBIX
bopmynamu

118

119

Urenue rpadMKoB peaibHBIX
3aBUCUMOCTEN

Urenue rpadukoB peaabHbIX
3aBUCUMOCTEN

120

121

ITonsaTue GyHKIMH

KonTpoasnast padora Ne§ I'padux
byHKIIUU

122

CaoiicTBa QpyHKIHIA

123

124

CaoiicTBa pyHKUIUI

JIuneitnast QyHKIMS




125

126

Jlunetinas GyHKIMsS

[TocTpoenue rpaduka TuHESHHON
byHKIAHA

127

128

129

130

[TocTpoenue rpaduka TUHEHHON
byHKIIUU

Kontponbnas padora Ne9 no teme
"Koopaunats! u rpadpuku. OyHkimn"
/ Beepoccuiickast mpoBepoYHast
pabota

Hrorosas koHTponsHas NelQ padora /
Bcepoccuiickas nmpoBepouHasi pabota

I'padux Gyskum y =[x|

131

132

I'paduk pynkuuum y =x|

[ToBTOpEHME OCHOBHBIX MOHITUH U
METOZOB Kypca 7 kjacca, 000011eHue
3HAHUU

133

[ToBTOpEHKE OCHOBHBIX MOHITUH U
METOJIOB Kypca 7 Kilacca, 00001eHne
3HAHUU

134

[ToBTOpEHNE OCHOBHBIX MOHITUI U
METO/IOB Kypca 7 Kiacca, 00001ieHue
3HAHUU

135

[ToBTOpEHNE OCHOBHBIX MOHATHI U
METOOB Kypca 7 kjacca, 000011eHue
3HAHUI

136

[ToBTOpEHNE OCHOBHBIX MOHATHI U
METOOB Kypca 7 Kjacca, 00001IeHue




3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

136
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8 KUIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTpoibHble
padoThbI

IIpakTHYeckue
padoThI

Pemrenue 3amad ¢ moMOIIbIO
YpaBHEHUI

Bxonnas konTponbHas pabota Nel

AHanmm3 KOHTPOJIBHOH paboThI

CBoiicTBa CTENEHU C HaTypaJIbHbBIM
IIOKa3aTcjieM

CBoJicTBa CTENEHU C HATypaJIbHBIM
IIOKa3aTeJeM

Haxosxnenue npobu ot yucna.
Haxosxnenne unciia 1mo 3Ha4eHuIo
€ro apoomu.

Haxoxnenue npobu ot yucna.
Haxosknenne unciia 1mo 3Ha4eHUT0
ero apoomu.

[Ipsimast u oOpaTHas
IIPONOPLUOHAIIBHBIE 3aBUCUMOCTH

[Ipsimast u oOpaTHas




IMPOMNMOPLIHUOHAIIBHBIC 3aBUCUMOCTU

10

11

Pa3noxeHne MHOrO4WICHOB Ha
MHOXUTEIU. BeiHECEeHUE 0011Iero
MHOKHUTEIIA 32 CKOOKHU..

Paznoxenre MHOTOUJICHOB Ha

MHOXHUTEIIH. BriHeceHue O6H_[CFO
MHOKUTEIII 32 CKOOKH. .

12

Pa3noxeHne MHOTOUYJIEHOB Ha
MHOKUTEIH. MeTOo TpYNIHUPOBKU

13

14

15

@opMyIIbI COKPAIIEHHOTO
YMHOKEHHUS.

DopMyJIbl COKPAILIEHHOTO
YMHOKEHHUS.

[IpumeHneHue pa3nuyHbIX C1OCO00B

Pa3JI0KCHHUA MHOI'OYJICHA HAa
MHOXHUTCIIN..

16

[IpumeHneHue pa3nuyHbIX C1OCOOOB
Pa3okKEeHNsI MHOTOWICHA Ha
MHOXUTCIIN..

17

18

Jluneiinasa pyHkuus, e€ rpapuxu
CBOMCTBA.
Jluneiinas pyHkuus, e€ rpapuxu
CBONCTBA.

19

Perenue cuctemM TUHENHBIX
ypaBHEHUW METOIOM IMOACTAHOBKHU

20

Pemenue cucrem JIMHERHBIX
YPaBHEHUN METOJIOM MOJCTAHOBKHU

21

Pemienue cucteM TUHEHHBIX




YPaBHEHUN METOJIOM CIIOKEHUS

Pemrenne cucrteM JITUHEHHBIX

22 YPaBHEHUH METOJIOM CIIOXKEHUS

3 Pemienue 3a1a4 ¢ moMoUIbIO CUCTEM
JINHEMHBIX YPaBHEHUH.

24 Pemenue 3a1a4 ¢ mOMOLIbIO CUCTEM
JIMHEWHBIX YPaBHEHUN.

)5 Pemienue 3a1a4 ¢ moMOUIbIO CUCTEM
JIMHEWHBIX YPaBHEHUN.
I'paduueckuii MeTo] pereHus

26 CUCTEMBI JIBYX JIMHEHHBIX
YPaBHEHUH C IByMsI IEPEMEHHBIMU
I'padmyeckuit MmeTo pereHus

27 CUCTEMBI JIBYX JIMHEHHBIX
YPaBHEHUH C IByMsl IEPEMEHHBIMU
['paduaeckuit MmeTon pemeHus

28 CUCTEMBI JIBYX JIMHEHHBIX
YpaBHEHUH C IBYyMs IEPEMEHHBIMU

29 Pemenue 3a1a4 Ha IPOLIEHTBI

30 Pemenue 3amay Ha MpOUEHTHI

3l Pemienue 3aau ¢ momMouipo
YpaBHEHUU

1 Pemenue 3a1a4 ¢ nomMomipro
ypaBHEHUN

33 Kontponbnas pabora Nel

34 AHanu3 KOHTPOJIbHON paboTHI

35 KBanpaTHblii KOpeHb U3 yncia




36 [TonsiTne 06 MPpaIMOHATLHOM YHCIIS

37 JlecsaTHaHbIC TPUOITMIKEHUS
HppalMOHAJIbHBIX YUCET

38 JlecsiTuuHbIe TPUOTKEHUS
HPPALMOHATBHBIX YUCE

39 JleicTBUTEIbHBIC YUCIA

40 CpaBHeHME JIEUCTBUTEILHBIX YUCET

41 CpaBHeHUE NEMCTBUTEIBHBIX YUCET

47 Apudmerrueckuil KBaJipaTHbII
KOpPEHb

43 VYpaBHeHue Buia x> = a

44 CpoiicTBa apupMETHIESCKUX
KBaJIpaTHBIX KOpPHEH

45 CBoiicTBa apupMETHIECKIX
KBaJIpaTHBIX KOPHEN
[IpeobOpazoBaHKe YNCTOBBIX

46 BBIPAKCHMI, COAEPIKALIUX
KBaJpaTHBIE KOPHU
[Ipeobpa3oBaHre YHCTOBBIX

47 BBIPAYKECHUI, COEPKALIUX
KBaJpaTHBIE KOPHHU
[Ipeobpa3oBaHne YHCTOBBIX

48 BBIPAYKEHH, COIEPHKALIUX
KBaJpaTHbIE KOPHU
KonTponbnas pabota Ne3 o reme

49 [IpeobOpazoBanme YNCTOBBIX

BBIpa)I(eHHﬁ, COACPpIKAIINUX




KBaJIpaTHbIE KOPHU

50 CreneHb ¢ LETBIM MOKa3aTeaeM
CrannapTHas 3anmch 4yncia.
PazMepbl 00bEKTOB OKPYKAIOLIETO

51 Mupa (OT IEMEHTAPHBIX YaCTHUIL 0
KOCMHUYECKHX 00BEKTOR),
JUTUTEIIBHOCTD TTPOIIECCOB B
OKpY>KaroIllleM MUupe

5 CBoiicTBa CTETICHH C LIETBIM
MoKa3aTesieM

53 CBoiicTBa CTENEHH C IIEJIBIM
MoKa3aTesieM

54 CBoiicTBa CTENEHU C LIEJIBIM
MoKa3aTeJIeM

55 CBoIiicTBa CTETICHH C LIEITBIM
MoKa3aTeJieM

56 CBoiicTBa CTENEHU C LIETBIM
MoKa3aTeJIieM

57 KBanpatHblii TpéxuiieH

58 KBanpathblii TpéxuseH

59 Pasnoxenue kBagpaTHOro
TpEXUJIEHA HA MHOKUTEIHU

60 Paznoxxenue kBapaTHOTrO
TpEXUeHa Ha MHOKUTEITH
KonTponbaas padota Ne4 mo Temam

61 "KBangparssle kopHU. CTeneHu.

KBanpathslit Tpexusnen"




62 Anrebpandeckas 1po0b
JlommycTrMble 3HAYEHUS

63 IEPEMEHHEIX, BXOSIIINX B

2

anredpanveckue BbIpasKeHUs
JlommycTuMBble 3HaYEHUS

64 MEPEMEHHBIX, BXOIAIINX B

9

anredpanvecKkue BbIpaKeHUs

65 OcCHOBHOE CBOMCTBO
anreOpandeckoi 1podu

66 Coxkparenue apooeit

67 Coxkparmienue apooeit

68 Coxkpartienue apooeit

69 Crnoxenue, BBIYUTaHNUE, YMHOKCHUE
U JICJICHHE alnreOpandeckux Apooeit

70 Crnosxenue, BBIYHTaHUE, YMHOKECHUE
U JICJICHHE alireOpandecKux Apooei

71 Crnosxenue, BBIYUTaHUE, YMHOKEHUE
U JIeTieHue anre0pandeckux apooeit

7 CrnosxeHue, BBIYUTaHUE, YMHOKCHUC
U JICJICHHE alreOpandeckux Apooeit
[Ipeobpa3oBaHue BBIpAKECHHUIA,

73 coJiep KaluX anredpandyeckue
npobu

74 IIpeoOpa3oBanue BbIpaXKEHUH,




coJieprKalluX alreopandyeckue
Ipodu

[IpeoOpazoBaHne BEIPAKCHHIA,

75 coJiep KaliX anredpandyeckue
apobu

76 Kontponbnas padora Ne5 mo teme
"Anrebpanyeckas 1poop"

77 KBagparHoe ypaBHeHue

78 Henonnoe kBagpaTtHoe ypaBHEHHE

79 Henonnoe kBagpaTHOe ypaBHEHHE

20 dopmylia KOpHEHN KBaApaTHOTO
YpaBHEHHUS

21 dopmyJiia KOpHEN KBaJAPaTHOIO
ypaBHEHUS

22 ®opMyna KOpHEH KBaJApPaTHOIO
ypaBHEHHUS

83 Teopema Buera

84 Teopema Buera

25 Pemenne ypaBHeHuUM, CBOASIIAXCS K
KBaJPaTHBIM

36 Pemenue ypaBHeHuil, CBOASIINXCA K
KBaJpaTHBIM

87 [Ipocreiimue apodHO-




palMOHAJIbHBIC YPABHEHUSA

88

[Ipocreitmme apoOHO-
paluoHalIbHEIE YPaBHEHUS

89

Pertennie TeKCTOBBIX 3a/1a4 C
MTOMOIIIBbIO KBaIPATHBIX YPaBHEHUH

90

Pemenne TeKCTOBBIX 337124 C
MOMOUIBIO KBaJAPATHBIX YPaBHEHUI

91

92

93

Kontponbnas padora Neb mo teme
"KBanpaTHble ypaBHEHUS"

JIuneiiHoe ypaBHEHHE C ABYMS
MIePEeMEHHBIMHU, ero rpaduk,
MIPUMEPHI PEIlIeHUs] ypaBHEHUN B
LEJbIX YUCIIaX

JIuHeiiHOE ypaBHEHUE C IBYMSI
MePEeMEHHBIMHU, ero rpaduk,
MIPUMEPHI PEIICHHS YPAaBHEHUN B
LENBIX YUCIIaX

94

JIuHeiiHOe ypaBHEHUE C IBYMSI
MEpEMEHHBIMHU, €ro rpaduK,
IIPUMEPHI PEILICHUS] yPaBHEHUN B
LEJIBIX YUCIIaxX

95

Pemenne cucreM qByX JTUHEHHBIX
YpPaBHEHUH C ABYMS IEPEMEHHBIMU

96

Pemrenne cucreM AByX JTUHEHHBIX
YpPaBHEHUN C ABYMS IEPEMEHHBIMU

97

Pemenue cucrem 1ByX JUHEHHBIX
YPaBHEHUH C IByMs IEPEMEHHBIMU

98

[Ipumepsl perieHus cuctem




HEJIMHENHBIX YPABHEHUH C IBYMsI
[IEPEMEHHBIMU

[Ipumepsl perieHus cucTem
99 HEJMHEWHBIX YPAaBHEHUH C IBYyMs
NIEPEMEHHBIMH

I'padmyeckas nHTepnpeTanus
100 YpaBHEHHUS C ABYMS MIEPEMEHHBIMU U

CUCTEM JIMHEVHBIX YPAaBHEHUH C
JBYMSI IIEPEMEHHBIMU

I'paduaeckas naTEpIIpEeTALIUS
101 ypaBHEHUS C IByMsI IEPEMEHHBIMU U
CUCTEM JIMHEHHBIX YPABHEHUH C

ABYMS ICPEMCHHBIMHA

Pemenue TeKCTOBBIX 3371a4 C

102
IIOMOUIBIO CUCTEM YPaBHEHUN

103 Pemenne TekcToOBBIX 3a7a4 ¢
ITIOMOILBIO CUCTEM YPAaBHEHUI

Kontponbnas pabota Ne7 o teme
104 Pemenne TekcTOBBIX 3a7a4 ¢
ITIOMOILBIO CUCTEM YPAaBHEHUI

YucnoBbie HCPAaBCHCTBA U UX

105 .
CBOMCTBa

106 UucoBble HEPABEHCTBA U UX
CBOMCTBA

107 HepaBeHcTBO ¢ 01HOM IEpeMEHHON

JInHeliHbIE HEPABEHCTBA C OJJHOMN

108
IIEPEMEHHON U UX pELICHHE

109 JIuneliHbIe HEpAaBEHCTBA C OJJHOM




IIEPEMEHHOM U UX PEILICHUE

110

JIuHeiiHbie HEPABEHCTBA C OJHOM
IIEPEMEHHOM U UX PEILICHUE

111

CucTteMbl TMHEWHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX pPEUICHUE

112

CucreMbl TMHEWHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHON U UX pelIeHue

113

114

Cucrempl TMHEVHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHON U UX pellIeHue
N300pakeHue peleHus JMHEeHHOro

HEPaBEHCTBA U UX CUCTEM Ha
YHCIIOBOM MPSIMOUN

115

N3o0pakenue perieHus TMHEHHOTO
HEPaBEHCTBA U UX CUCTEM Ha
YUCIIOBOM MPSMOM

116

117

KonTponbhast padota Ne§ no remam
"HepasenctBa. CucteMbl
ypaBHEHHUI"

[Tonstue pynkunn

118

119

O6macth onpeesieHuss © MHOXECTBO
3HaYeHUI QyHKIHUU

CrniocoObl 3aganus (pyHKIMNA

120

I'paduk pynkunn

121

122

CaoiicTBa pyHKINHU, UX
oroOpakeHHe Ha rpaduke
Urenue u moctpoeHue rpaukoB
byHKIUH




123

[Tpumeps! rpadukoB GyHKIHUH,
OTpPa)KaIOIMINX PEATbHBIC TPOIIECCHI

124

@OyHKINY, OTUCHIBAIONIIE PSMYIO H
00paTHYIO IPONOPITUOHATILHBIC
3aBHCUMOCTH, UX TpapuKu

125

I'unep6oia

126

[ToBTOpEHNE OCHOBHBIX MOHSATUN U
METOJIOB KypcoB 7 U 8 KJIacCOB,
0000111eH1Ee 3HAHUI

127

lMunepOomna

128

129

I'padux byakomm y = x>

=Vx,y = OyHKIUU y =X%, y = X°, ¥
|x|; rpapuueckoe perienue
YPaBHEHUH U CUCTEM YPaBHEHUU

130

WroroBas koHTpObHAsE paboTa Ne9/
Bcepocculickas npoepoydHas
pabora

131

[ToBTOpEHKE OCHOBHBIX MOHITUI U
METOJ0B KypCcOB 7 U 8 KIIaCCOB,
00001IeHNe 3HaHU /
Bcepocculickas npoepouHas
pabota

132

[ToBTOpEHNE OCHOBHBIX MOHITUH U
METOJIOB KypcOB 7 U 8 KJIacCOB,
0000111eHNE 3HAHUHT

133

HOBTOpeHI/Ie OCHOBHBIX IIOHSATHI U




METOJI0B KypcoB 7 U 8 KJ1acCOB,
0000111eH1Ee 3HAHUI

134

[ToBTOpEHKE OCHOBHBIX MOHITUHN U
METOJI0B KypcoB 7 U 8 KJIacCOB,
00001IeHne 3HaHN I

135

136

[ToBTOpEHME OCHOBHBIX MOHITUH U
METOJIOB KypcoB 7 U 8 KJIacCOoB,
000011IeHNEe 3HAHUN

[ToBTOpEHNE OCHOBHBIX MOHITUH U
METOJIOB KypCOB 7 M 8 KJIacCOB,
0000111eH1Ee 3HAHUI

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

136

10



9 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acosB

Bcero

KonTposabHbie
padoThI

IIpakTnueckue
padoThI

Pa3noxeHyue MHOTrO4WICHOB Ha
MHOXXHUTEJIA. MeTo1 TpyIIUPOBKH

Bxomnast konTponpHast pabora Nel

KBazpat cymmBI U KBagpat pa3HOCTH
JBYX BbIpaxkeHuH. Pa3HOCTH
KBaJpaToOB JBYX BBIPAKCHUM.

HpI/IMeHCHI/IC Ppa3IMIHbIX croco0oB
Pa3JIOKCHUA MHOT'OYJICHA Ha
MHOXXUTCIIN.

Pemenne cucreM ITMHENHBIX

ypaBHeHI/Iﬁ METOAOM IIOACTAaHOBKHU,
METOAO0M CJIIOKCHMUA.

Pemenue 3ana4 ¢ mOMOLIBIO CUCTEM
JIMHEHHBIX YPABHEHUHN

TO)K,I[CCTBCHHLI@ npeo6pa30BaHI/151
panuoOHaJIbHBIX BBIpa)I(eHI/IfI

CBOMCTBa CTEIICHU C OCIJIbIM
IIOKa3aTcjIeM

Jluneitnas gynkuus u e€ rpaduxk.
Oyukuus y =k/x u e€ rpaduk.

10

ToxaecTBeHHbIE MPEOOPa30BAHUS
BBIPAXEHU, COJEPKAITUX




apupMeTHYECKUE KBaIpaTHbIE KOPHH

11

Oynrums y = VX 1 eé rpaduk.

KBagpartsble ypaBHenus. Pemenue

12 HEIOJIHBIX KBAJIPATHBIX YPaBHEHUI

13 KBagparHbIil TpEXUIEH.

14 Pemienue ypaBHeHHM, CBOASIIUXCS K
KBaJPaTHBIM YPaBHEHHSIM
peaJIbHBIX cUTyaluil. PaninoHanbHbIe

15 ypaBHEHUsI KaK MaTEMaTUYECKHE
MoJeNn

16 Kontponbnas padota Ne2

17 AHaM3 KOHTPOJIBHOU PabOThI
PammmonansHBIC Umicna,

18 MppaluyoOHaJIbHbIC YUCIIA, KOHEUHbIE U
OCCKOHEYHBIE JECATUIHBIC TPOOH
MHO0XXeCTBO I€HCTBUTENbHBIX YNCEN;

19 JEUCTBUTENILHBIE YHC/IA KaK
OECKOHEYHBIE JECATUIHBIC TPOOH
B3anMHO 0/1HO3HAYHOE COOTBETCTBHE

20 MEXIY MHOXECTBOM JI€MCTBUTENBHBIX
YHCEJ U MHOXKECTBOM TOYEK
KOOPJMHATHOM IPSIMOU
CpaBHEeHME I€UCTBUTENIbHBIX YHUCET,

21 apupMeTHYECKue IeHCTBUS C
JIEMCTBUTENbHBIMU YHCIIAMU

2 [TpubmmkéHHOE 3HaYEHNE BETUIHHBI,
TOYHOCTH NMPUOTMKEHUS

23 OkpyriieHne yucen




24

Oxpyrienue yucen

[Tpukuaka v olleHKa pe3yIbTaToB

25 .
BBIUHCIIEHUN

26 Kontponbnas padora Ne3 [Ipukuaka
1 OLICHKA PE3yJIbTATOB BHIYMCICHHUM

27 JIuneitHoe ypaBHeHue. Pemenue
YpPaBHEHUH, CBOJSAIINXCS K TUHEHHBIM

73 JIuneitHoe ypaBHeHue. Pemenue
YpPaBHEHUH, CBOJAIINUXCS K TUHEUHBIM
KBagpatHoe ypaBHenue. Pemienue

29 YpaBHEHUH, CBOASIIUXCS K
KBaJPaTHBIM
KBagparHoe ypaBHeHue. Pemienue

30 YpaBHEHUH, CBOSIIIIUXCS K
KBaIPaTHBIM

31 bukBaspaTHble ypaBHEHUS

32 bukBanpaTHble ypaBHEHUS
IIpumeps! penieHys: ypaBHEHAN

33 TPETbEU M YETBEPTOM CTEMEHEH
Pa3NoKEeHHEM Ha MHOKUTEIN
IIpumeps! pemienys: ypaBHEHHN

34 TPEThEN U YETBEPTOM CTENEHEN
Pa3I0KEeHNEM Ha MHOKUTEIN

15 Pemenue 1poOHO-panioHaIbHBIX
ypaBHEHUH

36 Pemenune 1poOHO-panioOHaIBHBIX




YpaBHEHUU

37

Penrenuie TeKCTOBEIX 3a1a4
anredpandecKuM METO0M

38

Penrenuie TeKCTOBBIX 3a1a4
anreOpanvdecKuM METOI0M

39

Perrenuie TekCTOBBIX 3a1a4
anreOpandecKuM METO0M

40

41

KoHnTtponbHas padora Ne4 mo teme
"VpaBHEHHUS ¢ OJTHOM ITepeMEeHHOI"
YpaBHeHHE ¢ ABYMS IEPEMEHHBIMU U
ero rpaduk

42

43

VYpaBHeHue ¢ ABYMs IEPEMEHHBIMU U
ero rpaduk

Cucrema IByX JIMHEMHBIX YPAaBHEHH
C IByMsl IEPEMEHHBIMU U €€ pelIeHne

44

Cucrema AByX JMHEHHBIX ypaBHEHHUH
C IByMsI IEPEMEHHBIMU U €€ pelleHHe

45

46

47

Cucrema 1ByX JTMHEHHBIX YpaBHEHUN
C ABYMs IEPEMEHHBIMU U €€ PEIICHHE
Cucrema 1ByX JIMHEHHBIX YPABHEHUN
C IByMsI IEPEMEHHBIMHU U €€ pelIcHHE
Pewienue cucrem 1ByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEWHOE, a Apyroe
— BTOpPOH CTEIICHU

48

Peuienue cucrtem nByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JMHEHHOE, a Apyroe
— BTOpPOH CTEIICHU

49

Pemenue cucteM AByX ypaBHEHUH,




OJIHO U3 KOTOPBIX JUHENHOE, a Apyroe
— BTOPOH CTENEHU

Pewenne cucreM IByX ypaBHEHUH,

50 OJIHO U3 KOTOPBIX JIMHEWHOE, a Apyroe
— BTOpPOH CTEIICHU
['padmueckas uuTepnpeTanus

51 CHUCTEMBbI YPABHEHUH C IBYMsI
NIEPEMEHHBIMU

5 Pelenne TekCcTOBBIX 3a7a4
anredpanvdeckum crnocooom

53 Pemrenne TekcTOBBIX 3a1a4
anredpanyeckum crnocooom

54 KoHnTtponbHas padora Ne5 mo teme
"CucreMsl ypaBHeHUN"

55 YucrioBble HEPABEHCTBA U X
CBOMCTBA

56 HucnoBble HEPABEHCTBA U UX
CBOMCTBA

57 JIuneliHbIe HEPABEHCTBA C OJTHON
MIEPEMEHHOM U UX PEIICHHE

58 JIuneliHble HEPABEHCTBA C OJJHON
MEPEMEHHOMN U UX PEIICHHE

59 JIvHeiHbIe HEpaBEHCTBA C OAHOMN
MIEPEMEHHOM U UX PEIICHHE

60 CucreMbl TMHEMHBIX HEPABEHCTB C
OJIHOM NIEPEMEHHOM U UX pELICHUE

61 CucreMbl TMHEVHBIX HEPABEHCTB C

OJHOU MEPEMEHHON U UX PELICHUE




CucreMbl TMHEMHBIX HEPABEHCTB C

62 OJHOU MEPEMEHHON U X PEIICHUE

63 KBaznpaTHble HEpaBEHCTBA U UX
pelieHue

64 KBagpaTHble HEpaBeHCTBA U UX
peleHue

65 KBanpaTHble HEpaBEeHCTBA U UX
peleHue

66 KBanpaTHble HepaBEHCTBA U UX
pelieHue

67 KBagpaTHble HEpaBeHCTBA U UX
peleHue
['padrueckast UHTEpIIpETAIHS

68 HEPAaBEHCTB U CUCTEM HEPABEHCTB C
JBYMsl IEpEMEHHBIMU
['padmueckas uHTEpIpETALUS

69 HEPAaBEHCTB U CUCTEM HEPABEHCTB C
JBYMsI IEpEMEHHBIMA

70 Konrponbnas pabora Ne6 o teme
"Hepasencraa"

71 KBanpatnunas Qynkuus, e€ rpapuk u
CBOMCTBA

7 KBanparuunas ¢pyskius, e€ rpaduk u
CBOICTBa

7 Kanparuunas ¢pynkuus, e€ rpaguk u
CBOMCTBA

74 [Tapabona, KOOpAUHATHI BEPLIMHBI

napaboIIbl, 0Cb CUMMETPUU TTapadoIbl




[Tapabosna, KOOPAUHATHI BEPIIMHEI

7 napaboIIbl, 0Cb CUMMETPUHU TTapadoJIbl

76 [Tapa6oa, KOOpIUHATHI BEPIIUHBI
napaboIIbl, 0Cb CAMMETPUHU TTapadoIIb

77 [Tapa6ona, KOOpAMHATEI BEPLINHbI |
napaboIibl, 0Cb CUMMETPHUHU TTapadoJIbl

73 [TapaGoa, KOOpIMHATHI BEPIIUHBI
napaboIIbl, 0Cb CUMMETPUHU TTapadoJIbl

79 [TapaGosia, KOOpAMHATHI BEPIIMHBI
napaboIIbl, 0Cb CAMMETPHUHU TTapaboIIbI

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

81 I'paduxn pynxmmii: y = kx, y = kx +
b, y=k/x, y=x3, y=vX, y=[X|

0 I'paduxn pynxmmii: y = kx, y = kx +
b, y=k/x, y=x3, y=vX, y=[X]

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

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

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

26 Konrponsnas padora Ne7 o teme
"OyHKIUNn"

27 [TonaTne yncnoBOU
MIOCJIEIOBATEIEHOCTH

28 3agaHue NOCIeJ0BaTeIbHOCTH

peKyppeHTHOU HopMyIIoit 1




dbopMyIoii n-ro YaeHa

89

ApudmeTrnueckas v reoMeTpudecKas
IIPOrpeccuu

90

ApudmeTrnueckas U reoMeTpudecKas
pOrpeccuu

91

DopMyIIbl N-TO YJICHa
apuQMETHUECKON U TEOMETPHUIECKOM
IIPOTPECCHl, CYMMBI IEPBBIX N
YJICHOB

92

@opMyIIbl N-TO YJICHA
apuGMETHUECKON U TEOMETPHUICCKOM
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

93

DopMyIIbl N-TO YJICHA
apuMEeTHUECKON U TEOMETPHUIECKOM
IIPOTPECCHUI, CYMMBI IIEPBBIX N
YJICHOB

94

95

®opMyIIbl N-TO YieHa
apuGMETHIECKON U TEOMETPHUIECKOM
IIPOTPECCUI, CYMMBI IIEPBBIX N
YJICHOB

DopMyIIbl N-Io 4iIeHa
apru(MeTHYECKONH U reOMeTpUIECKOI
IIPOTPECCHI, CYMMBI IIEPBBIX N
YJICHOB

96

N300paxeHne 4ieHOB
apu(PMETHUECKON U TEOMETPUICCKOM
NpOTrpeccuil TOYKaMu Ha




KOOPAMHATHOW INIOCKOCTH

97

N3o00pakeHne 4IeHOB
apuQMEeTHUECKON U TEOMETPHUIECKOM
IIPOrPECCUI TOYKAMU HA
KOOPAMHATHOM INIOCKOCTH

98

JIMHEeWHBII U DKCIIOHEHIINAIbHBIN
pocT

99

100

101

102

103

CrioxHEIe IIPOUCHTLI

CrnoxHEIe IIPOLICHTLI

KoHnTtponbhas padora Ne§8 mo teme
"YyCI0BbIE MOCIEA0BATEILHOCTH"

[ToBTOpEeHue, 06001ICHUE U
cHCTeMaTHu3alus 3HaHuH. 3amnuch,
CpaBHEHUE, ACUCTBUS C
IENCTBUTEIBHLIMU YHCIIaAMH,
YHCIIOBas MpsiMast

[ToBTOpEeHue, 0600IICHNE 1
cuctemMarusanus 3HaHu. [IporeHTs!,
OTHOIICHHUS, TPOMIOPIIUU

104

[ToBTOpEeHUE, 0600IICHHUE U
cHUCTeMaTU3alus 3HAHUM.
OxkpyriieHue, mpuodInKeHNE, OIICHKA

105

Htorosast koHTpoabHas padora Ne§

106

HtoroBast KOHTpoOJbHAs paboTa B
dbopme OI'D




107

[ToBTOpenwue, 0600IICHNE U
cucTeMaTu3anus 3HaHui. Penenne
TEKCTOBBIX 3a71a4 apu(PMETHUCCKIM
crocooom

108

[ToBTOpeHwue, 0000IICHNE U
cHucTeMaTu3alus 3HaHUM.
[IpeoOpazoBanue anredbpandecKux
BBIPKEHUH, JOMYCTUMbIC 3HAUCHHS

109

[ToBTOpEeHue, 06001ICHNE U
cHUCTeMaTU3alus 3HaHUM.
[TpeoOpa3zoBaHue anredpandaecKux
BBIPQXXEHU, JOMYyCTUMbIE 3HAUCHUS

110

[ToBTOpEeHue, 06001ICHHE U
CHUCTeMaTU3alus 3HAaHUM.
[IpeoOpazoBanue anredpandecKux
BBIPXCHUH, TOMYyCTHMbIC 3HAYCHHUS

111

112

[ToBTOpenue, 0000IIECHHE U
CHUCTEeMaTU3alus 3HAHUM.
[TpeoOpa3zoBaHue anredpandaecKux
BBIPXXCHHH, JOIMYCTHMbIC 3HAYCHHUS
[ToBTOpenue, 0000IIEHHE U
cucremaTusanus 3HaHuil. OyHKIUU:
IIOCTPOEHHUE, CBOMCTBA N3YYEHHBIX
byHKIMMA

113

114

[ToBTOpenwue, 0600IICHHE U
cucTeMaTh3anus 3HaHui. OyHKIuM:
IIOCTPOEHHUE, CBOMCTBA N3YUEHHBIX
byHKIMMA

[ToBTOpenwue, 0600IICHNE U




cucremaTusanus 3HaHui. OyHKUUHU:
MOCTPOCHUE, CBOMCTBA U3YUYECHHBIX
byHKIMHA

115

[ToBTOpeHwue, 0600IIeHNE U
cucremaTusanus 3HaHui. OyHKUUHU:
IIOCTPOEHUE, CBOMCTBA U3YYECHHBIX
byHKIMMA

116

[ToBTOpeHue, 06001IEeHUE 1
CHUCTeMaTU3alus 3HAaHUM.
['padudeckoe penieHue ypaBHEHHA 1
UX CHCTEM

117

118

119

[ToBTOpEHME, 000OIICHHUE U
CHUCTEeMaTU3alus 3HAHUM.
['paduueckoe perieHre ypaBHeHUN 1
UX CUCTEM

[ToBTOpenue, 0000IIeHNE U
cucTeMaru3alnus 3HaHul. Penenue
TEKCTOBBIX 3a71a4 apu(PMETHUCCKIM
crocobom

O000I1IIeHNE U CUCTEMATH3ALIUS
3HAaHUHU

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

119

10



YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI IJIS1 YHEHUKA

* MaTtemaruka: 5-i kiacc: 6a30BbIi yPOBEHb: YUEOHUK: B 2 4acTAX; 3-€
uznanue, nepepadboranHoe Bunenkun H. ., XKoxos B.U., UecHokoB A.C. u ap.
AxuonepHoe obmectBo «M3narenbctBo «IIpocBenieHue

» Maremaruka: 6-i knacc: 6a30BbIi YPOBEHB: YUeOHUK: B 2 4aCTAX; 3-€
uznanue, nepepadorannoe Bunenkun H. 4., XKoxos B.U., Uecnokos A.C. u np.
Axumonepnoe o6miectBo «M3narensctBo «IIpocBemienue»

» Maremartuka. Anredpa: 7-i kiacc: 6a30BbIi YpOBEHb: YUeOHUK; 15-¢
uznanue, nepepadboranHoe MaxkaporueB FO.H., Munatok H.I'., Hemmkos K.U. u
np.; nox penakuueit TenskoBckoro C.A. AKIMOHEpHOE 00IECTBO
«M3parenbcTBO «IIpocBenmienne

» Maremarnka. Anre6pa: 8-if kiacc: 0a30BbIN ypOBEHb: YUCOHHK; 16-¢
n3nanue, nepepadorannoe Maxkaporues FO.H., Munatok H.I'., HemikoB K.W. u
np.; nox penakuueit TenskoBckoro C.A. AKImoHepHOE 001IECTBO
«3narenbctBO «IIpocBenienue»

» Maremaruka. Anredpa: 9-i kimacc: 6a30BbI YPOBEHb: YUeOHUK; 15-¢
u3nanue, nepepadorannoe Maxkaporues FO.H., Munatok H.I'., Hemkos K.W. u
np.; non penakiuen TensikoBckoro C.A. AKIIMOHEPHOE 0OIIECTBO
«3narenbcTBO «IIpocBenieHney

* Maremarnka. BeposTHOCTh 1 cTaTuCTHKA: 7 - 9-€ Ki1acchl: 0a30BbIi

yYpOBEHb: YUeOHUK: B 2 yacTsx; 1-oe uzganue Bricoukuit WU.P., fAmenko U.B.;



noj penakuueit Amenko 1.B. AknmonepHoe obiectBo «M3naTenbeTBo
«IIpocsemenne»

* Maremaruka. ['eomeTpusi: 7 - 9-e kiiaccol: 0a30BbIi YpOBEHB: yUCOHUK; 14-¢
uznanue, nepepadboranHoe Aranacsa JI.C., byry3os B.®., Kagomues C.b. u

1p. AxuronepHoe o6miectBo «M3narenbcTBo «IIpocBerieHue»

METOANYECKHUE MATEPHUAJIBI IJIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
HUHTEPHET

Yuun.py, HOC
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