MHWHUCTEPCTBO MNPOCBEIIEHUSA POCCUMCKOM ®EJEPAIIUN
Munucrepcrso odopasoBanust Upkyrckoi o01acTu
Yupasiaenue oopazosanuss AMO "bparckuii paiion"

MKOY "Haparaesckasa COLI"

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
3acenanue LLIMO 3aceaanue [1C Jluf}mop

lwtd = Omenpuyk I'A. Z,é Xoxnosa J1.B. __“f*’}/ Casuukas 10.B.
[Tporoxon Nel or 30.08.2024  Tlporokon Ne2 ot 30.08.2024 Tlé?xzn No8S5 01.01.09.2024

PABOYASA ITPOI'PAMMA

Y4eOHOro Kypca «AJredopa»

Ju1st oOyyvaromuxcs 7-9 kiaaccoB

n. Haparaii 2024r.



INOACHUTEJIbBHASA 3AIINCKA

AnreOpa sBisieTcs OAHMM U3 OINOPHBIX KYpPCOB OCHOBHOTO OOIIEro
o0Opa3oBaHusi: OHa 00eCIeYMBAET U3YUEHUE APYTUX JTUCHUIUINH, KaK €CTECTBEHHO -
HAyYHOTO, TaK W TYMaHUTAPHOTO IMKJIOB, €€ OCBOEHHE HEOOXOJAUMO JUIs
IPOJOJIKEHUST 00pa30BaHMs U B MMOBCETHEBHOM Ku3HU. PazButue y oOydaroniuxcs
HAyYHBIX TMPEACTABICHUN O MPOUCXOXKIECHUU U CYIIHOCTU alreOpanvyecKkux
a0cTpakimii, crnocode oTpaxxeHus MaTEMaTUYECKO HAyKOU SIBJICHUI U MPOLIECCOB
B NpUpOJIE€ U OOIIECTBE, POJIM MATEMaTHYECKOTrO MOJECIUPOBAHUS B HAyYHOM
MO3HAHUU U B MIPAKTUKE CIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOTO MUPOBO33PEHHUS
Y Ka4eCTB MBILIJIEHUS, HEOOXOMMBIX JUIsl aallTallud B COBPEMEHHOM LU (POBOM
oOmectBe. M3ydenue anredpbl oOecreyrMBaeT pa3BUTHE YMEHHUs HaOMIOAaTh,
CpPaBHMBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIILICHUS,
CIIOCOOHOCTH ApPryMEHTHPOBAHHO OOOCHOBBIBATh CBOU JEHCTBUS M BBIBOJBI,
dbopmynnpoBath yTBepkaeHMS. OCBOCHUE Kypca alreopbl 00ecreurBaeT pa3BUTHE
JIOTUYECKOTO MBIIUIEHUS] OOYyYaloIIMXCA: OHU HCHOJB3YIOT JEAYKTHUBHBIE U
WHIYKTUBHBIE pacCyXAeHUsI, 0000IIeHNe U KOHKPETU3al1I0, a0CTparupoBaHue u
aHasiornto.  OOyuenHue  anrebpe  MpeanosiaracT  3HAYUTEIbHBIA  00BEM
CaMOCTOSITEJIbHOM  JCATENIbHOCTH OOyYarolUXCsl, IO3TOMY CaMOCTOSATEIbHOE
pelleHne 3a/1a4 ABJISETCs pealn3aluei AesTeIbHOCTHOTO IPUHIMIA 00yYEeHHUS.

B crpykType mnporpamMmbl ydeOHOro Kypca «Anredpa» s OCHOBHOIO
oOuero o0pa3oBaHMsi OCHOBHOE MECTO 3aHHUMAIOT COJIEPKATEIbHO-METOUYECKUE
auHUM: «Yucna v BBIYUCICHUSY, «ANreOpandyeckue BhIpaKEHUs», «Y paBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxnas M3 3THX COAEpKATENbHO-METOINYECKUX
JIMHUM pa3BUBAETC Ha NMPOTHKEHUM TPEX JIET U3YUYEHUs Kypca, B3aUMOJACUCTBYS C
JpyrdMU €ro JIMHUAMH. B Xoje wu3ydeHus y4yeOHOro Kypca oOydarouumcs
OPUXOAUTCS JIOTUYECKU PACCy’KIaTh, MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
a3bIK. B CBSI3M ¢ 3TUM B mporpamMmy y4deOHOro Kypca «Anredpay» BKIIOYEHbI
HEKOTOpPbIE OCHOBBI JIOTMKH, NPEJICTABICEHHbIE BO BCEX OCHOBHBIX pa3jenax
MaTeMaTU4eCcKOro oOpa3oBaHUs U CIIOCOOCTBYIOIINE OBIAJICHUIO O0yYarOIUMUCS
OCHOB  YHHMBEPCAJIbHOIO  MareMarmyeckoro s3bika. ConaepkarenbHOM U
CTPYKTYPHOW OCOOEHHOCTBIO YyueOHOro Kypca «Airedpa» SBISIETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Cognepxxanne nuHUM «Yucia W BBIUHACIECHUS» CIY)KAT OCHOBOW IS
JAJIbHEUILIEr0 U3yYEHUsT MATEMAaTHUKH, CIOCOOCTBYET Pa3BUTHUIO Y OOYyYarolIUXCs
JIOTUYECKOTO MBIIIJIEHUS, (POPMUPOBAHUIO YMEHHS MOJIb30BATHCA AITOPUTMAaMHU, a
TaK)Ke MPUOOPETEHUIO TPAKTUUECKUX HABBIKOB, HEOOXOIMMBIX JJI1 TOBCEIHEBHOMN
XKU3HU. PazBUTHE MOHATHS O YUCIIE HAa YPOBHE OCHOBHOIO O0IEro 0Opa3oBaHUs
CBS3aHO C palMOHAIBHBIMU U HPPALMOHAIBHBIMU YHCIaMH, (HOPMHUPOBAHUEM



NpEACTaBICHUN O JIEMCTBUTEIBHOM 4YHUCIE. 3aBEpIICHUE OCBOEHUSI YHUCIOBOM
JUHUH OTHECEHO K CpeaHeMy o0I1eMy oOpa3oBaHUIO.

ConepxaHue AByX alreOpandecKux JUHUN — « ANTeOpandecKue BhIPAKEHUS
U «YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYeT (DOPMUPOBAHUIO Y OOYyUArOITUXCS
MaTeMaTHYEeCKOTO armapara, HEoOXOJUMOTro i peHIeHHs 3aJad MaTeMaTHKH,
CMEXHBIX TPEJAMETOB U MPaKTUKO-OPUEHTHPOBAHHBIX 3adad. Ha ypoBHe
OCHOBHOTO 001miero o0pa3oBaHusi y4eOHBIA Marepuan TPYHNIUPYETCS BOKPYT
paIMOHATILHBIX BBIpAKEHHUI. AnreOpa JeMOHCTPUPYET 3HAYCHNE MaTEMAaTHKH KaK
S3bIKa JJIS TOCTPOEHUS MAaTeMaTHYEeCKUX MOJIeIe, OIMUCaHUsl MPOIECCOB U
SBIIGHUW peaJibHOr0 wMupa. B 3amaum oOydeHuss anreOpe BXOMAT TaKkKe
JabHEWIee pa3BUTHE AITOPUTMHUYECKOTO MBIIUICHUS, HEOOXOIUMOro, B
YaCTHOCTH, JJIi OCBOEHMsSI Kypca HWHGOPMATUKH, W OBJAJCHHE HaBBIKAMU
JNeNyKTUBHBIX paccyxaeHuil. [IpeobpazoBanne CUMBOJIBHBIX (HOPM CHOCOOCTBYET
Pa3BUTHUIO BOOOpaKEHUS, CIIOCOOHOCTEH K MaTeMaTudeCKOMY TBOPUYECTBY.

Conepxanue QpyHKIIMOHATBHO-TpadUUeCKO JIMHUM HAIeJIEHO Ha TOJydYeHue
0o0y4JaroIMMUCS 3HAHUN 0 (QYHKIMIX KaK BaKHEWIEeH MaTeMaTHYEeCKOW MOenu
JUTSL OTTUCAHUST ¥ UCCIIEIOBAHUS PA3HOOOPAa3HBIX MPOIECCOB U SIBJIICHUN B MPUPOJIC
u obOmectBe. M3ydyeHne Mmarepuana crnocoOCTBYET Pa3BUTHIO Y OOydYaroIIUXCS
YMEHUS UCTIOIh30BaTh PA3IUYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKHU —
CIIOBECHBIE, CHUMBOJIMUECKHE, Tpaduyeckre, BHOCHT BKJaa B (opmupoBaHue
MPE/ICTAaBIECHUH O POJIM MAaTEMATUKHU B Pa3BUTUU IIUBWIN3AIIUU U KYJIbTYPHI.

CormacHo yueOHOMY IMlaHy B 7-9 Kilaccax wu3ydaeTcss y4eOHBIM Kypc
«Anrebpa», KOTOPBIM BKIIIOYAET CIEAYIONIUE OCHOBHBIC pa3lieibl COJCPKAHUS:
«Yucna u BBIYUCICHUS», «ANTeOpandecKkue BBIPAKCHUS», «YPaBHEHUA W
HEPABEHCTBa», « DYHKIIUNY.

Ha u3yuenue yuyeOHoro kypca «Anredpa» orBoautcsa 306 dyacos: B 7 kiacce
— 102 4gaca (3 gaca B Henemo), B 8 kimacce — 102 ygaca (3 gaca B Hegeno), B 9
kiacce — 102 gaca (3 yaca B HEZETIO).



COJAEPXXAHHUE OBYYEHUA
7 KIIACC

Yuciaa v BBIYUCICHUS

JlpoO6u OOBIKHOBEHHBIE W NIECATUYHBIC, MEPEXO0Jl OT OJHOW (POPMBI 3amucCH
apobeit Kk apyroil. IloHsTHEe parMOHAILHOTO YHCIA, 3alKMCh, CpPaBHEHUE,
yHOPSAIOYUBAHUE  PAIIMOHAIBHBIX  4ncen. ApudMeThdeckue JeHUCTBUS C
palMoOHaIbHBIMH YKClIaMH. Perenue 3aad U3 peajlbHOM MPAKTUKU HA YacTH, Ha
JpoOH.

CreneHb C HaTypaJdbHBIM TOKa3aTelieM: ONpeaeTeHre, npeoOpa3oBaHue
BBIPOKEHUIN HA OCHOBE OMPEJEICHHS, 3aiCh OOJbIINUX yucel. [IporeHTsl, 3anuch
MIPOLIEHTOB B BHJIE APOOW U JpOoOH B BUJIE IPOILIEHTOB. TpH OCHOBHBIE 3a/la4uM Ha
IIPOLICHTHI, PEICHHE 3a/1a4 U3 PEaJIbHOU PAKTUKHU.

[IpuMeHeHre TPU3HAKOB  JEIMMOCTH, PAa3jIO)KEHHUE Ha  MHOXKHUTEIU
HaTypaJIbHBIX YUCET.

PeanpHpie  3aBUCMMOCTH, B TOM  4uciIe TpsmMas W oOparHas
MIPONIOPUMOHAIIBHOCTH.

AuredOpanveckne BbIpasKeHUs

[IepeMeHHBIE, YMCITIOBOE 3HAUCHUE BBIPAXKEHUS C IEPEMEHHOU. JlomycTumblie
3Ha4YeHUs IepeMeHHbIX. [IpencTaBienne 3aBUCUMOCTU MEX Y BEJIMUMHAMU B BUJIE
dbopmybl. Beraucnenus no popmynam. [IpeobpazoBanrie OyKBEHHBIX BHIPAKECHHIH,
TOXKJIECTBEHHO paBHBbIE BBIPAKEHUS, TMpaBuUiia MNpPeoOpa3oBaHUsl CyMM U
MIPOU3BEACHUIM, ITPaBUIIa PACKPBITUA CKOOOK U MPUBEACHUS MOJTOOHBIX CllaraeMbIX.

CBoiicTBa CTENEHH C HATYpPaIbHBIM ITOKA3aTEIIEM.

OpnHousnieHbl 1 MHOrowieHbl. CteneHb MHOrousieHa. Cl0KEeHHE, BBIYUTAHUE,
YMHOXXEHHUE MHOrouwjaeHOB. DopMylbl COKpamEHHOrO0 YMHOXKEHMS: KBaJpar
CyMMBl M KBaapar pasHoctu. Dopmyna pa3HOCTH KBaJaparToB. PasnoxeHue
MHOT'OUYJIEHOB Ha MHOXHUTEJIU.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YypaBHEHHUs, MpaBuja MNpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHUM.

JIuHelHOE ypaBHEHME C OJIHOM IEPEMEHHOW, YHMCIO KOPHEW JIMHEWHOTO
ypaBHEHUS, pEUICHUE JIMHEWHbIX YypaBHeHUH. CocTaBieHUE YpPaBHEHUM 1O
YCIJIOBHIO 3a/1aui. PenieHne TeKCTOBBIX 3aa4 C MOMOIIbIO YPABHEHUM.

JluneitHOe ypaBHEHHE C IByMs NepeMeHHBIMU U ero rpaduk. Cucrema aByX
JIMHEVHBIX YPAaBHEHHUU C JABYMsl II€pEMEHHbIMU. PerieHue cucrem ypaBHEHUU
CHocoOOM TMOACTAaHOBKHU. [IpuMephl pelieHus TEKCTOBBIX 3a/lad C IMOMOIIBIO
CUCTEM YpPaBHEHHUI.

DOyHKIMHA



Koopannara Touku Ha nipsamoi. UucinoBble MPOMEKYTKU. PaccrosiHue Mexay
JIBYMSI TOYKaMU KOOPJAMHATHOM MPSAMOM.

[TpssmoyronpHas cuctema koopaunat, ocu OX u Oy. AbGcmucca u opauHaTa
TOYKHU Ha KOOPAMHATHOM IIockocTu. [IpumMepst rpadukoB, 3aqaHHBIX (POpPMYITaMH.
Urenue rpadukoB peanbHbIX 3aBucumocted. [lonstue Qynknuu. [padux
dbynkuun. CBorictBa pyukiuii. Jluneitnas dbynkuus, e€ rpapuk. I'paduk dyHKIIHN
y = |X|. I'paduueckoe pelieHHe JUHEHHBIX YPaBHEHHH W CHCTEM JIHHCHHBIX
YPaBHEHUHU.

8 KVIACC

Yuciia v BBIYUCTCHUS

KBagpatusiii kopeHb u3 uucna. lloHstue 00 HppanUOHATILHOM YHUCIE.
JlecsiTuHble PUOIMKEHUsI UpPAIMOHATIBHBIX YyKcel. CBONCTBA apu(METHUECKUX
KBaJIpaTHBIX KOPHEH U MX MPUMEHEHHUE K MPeoOpa30BaHUIO YHUCIOBBIX BBHIPAKECHHM
Y BBIUYHCIICHUSIM. J{€MICTBUTEIbHBIE YHCIIA.

CreneHb C 1eJIbIM MOKa3aTesieM U e€ cBoicTBa. CTaHapTHAs 3allMCh YK CIIA.

AnrebpanyecKkre BhIpaKeHUSAJIreOpandecKkue BbIpasKeHUu st

KBagpartHelii  TpEXWIEH, PAa3JIOKEHUE  KBAaApPaTHOTO TPEXWIEHA Ha
MHOKHUTEJH.

AnreOpanueckas JpoOb. OCHOBHOE CBOMCTBO aireOpanyeckoil apoowu.
CnoxxeHue, BbIYMTAHHWE, YMHOXXEHHUE, JIeJICHUE alredpanueckux JIpoOei.
PanonanbHbie BRIpaXKEHHS U UX ITPeo0pa3oBaHue.

YpaBHEHUS U HEPABEHCTBAY PABHEHHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Qopmylia KOpHEH KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Pemienne ypaBHEHUN, CBOASIINUXCA K JTUHEUHBIM U KBAJIPATHBIM.
[Tpocreiime ApoOHO-pALIMOHATIbHBIE YPABHEHHUS.

['padpuaeckas maTEpHpETAIIUS YPAaBHEHUN C ABYMS NMEPEMEHHBIMU U CUCTEM
JIMHEWHBIX YpPaBHEHUW C JBYyMs IE€peMEHHbIMU. [IpuMepbl pelieHuss CHCTEM
HEJIMHEHHBIX YPaBHEHUN C ABYMS I1€PEMEHHBIMU.

Perenne TeKCTOBBIX 3a/1a4 aJireOpanvdeckuM CriocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO € OJTHOW MEPEMEHHOM.
PaBHOCHIIBHOCTP HEpaBEeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucreMbl INHEWHBIX HEPABEHCTB C OJTHOM ITEPEMEHHOM.

OyHKIMPYHKIUU

[lonsitue ¢Qynkuu. OO6macTb omNpeneneHUss W MHOXKECTBO 3HAUYCHH
bynkiuu. CriocoOsl 3a1aHus PYHKIIHIA.

['paduk ¢ynkuuu. Ytenne cBoiictB GyHkuuu mno e€ rpaduxy. [Ipumeps
rpaguKoB QYyHKINI, OTPAKAIOIINUX PEATbHBIE MMPOIECCHI.



OyHKIMKA, ONMUCHIBAIOIINE TMPSAMYI0 W OOpaTHYI MPOIOPIHUOHATBHBIC
3aBHCHMOCTH, X rpaduku. yHkuun y = X2, y = X3, y = VX, y=|x|. I'paduueckoe
pElICHNE YPAaBHEHUHN U CUCTEM YPAaBHEHHUIM.

9 KJIACC

Yuciaa v BBIYUCICHUSA

PanonanbHbie Yncia, UppaMOHAIbHBIE YHMCIA, KOHEUHbIE U OECKOHEYHbIE
JecSITUUHbIE ApoOu. MHOXKECTBO NEWCTBUTEIBHBIX YHCE, ICUCTBUTENbHbBIC YMCIa
Kak OECKOHEYHBbIC JeCATHYHBbIC aApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEK]1y MHOKECTBOM JICVCTBUTEIBHBIX YHCEI U KOOPAUHATHOU MPSIMOM.

CpaBHeHUE JEHCTBUTENBHBIX YHUCET, apu(PMETHUYEeCKue JeHCTBUA C
JNEHNCTBUTEIIbHBIMU YHCIIAMH.

Pa3mepbl 00BEKTOB OKpYKAlOIIErO0 MHUpPA, JIUTEIBHOCTh MPOIECCOB B
OKpYKaroleM MUpE.

[TpubnuxEHHOE 3HAUYCHUE BETUYMHBI, TOUHOCTh pHOIMmKeHus. OKpyrieHue
yucen. [Ipukuaka u oneHka pe3ysibTaTOB BEIYUCIICHUM.

YpaBHeHUA U HEPABEHCTBA

JInneriHOE ypaBHEeHHE. Perenne ypaBHEeHU, CBOISIINXCS K TUHEHHBIM.

KBagpartHoe ypaBHeHue. Pemienue ypaBHEHUH, CBOIAIIUXCA K KBAJIPaTHBIM.
bukBanparnoe ypaBHeHue. [Ipumepsl pelieHnss ypaBHEHUM TPETbEU U YETBEPTOU
CTENEHEN Pa3I0OKEHUEM HAa MHOKHUTEIH.

Pemenue npoOHO-palMOHANBHBIX ypaBHEHHWH. PeleHne TEKCTOBBIX 3ajad
aNreOpandecKuM METOIOM.

VYpaBHeHue ¢ ABYyMS NIEPEMEHHBIMU U €ro rpaduk. Pemienune cucteM JaBYyX
JIMHEWHBIX YPaBHEHUH C IByMs IEpEMEHHbIMU. Penienue cucrem AByX ypaBHEHUH,
OJIHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpoi creneHu. ['paduueckas
WHTEpIpETAls CUCTEMbl YPABHEHUN C ABYMSI IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 aliredpanieckKuM CIocOOOM.

UucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pelienve nuMHEWHBIX HEPABEHCTB C OJHOW NEepeMeHHOM. PeuieHue cucrem
JMHEWHBIX HEPABEHCTB C OJHOM mnepemMeHHOM. KBaapaTHble HEpPaBEHCTBA.
I'paduueckass wHTeprpeTandss HEPABEHCTB W CHUCTEM HEPABEHCTB C JIBYMs
NIEPEMEHHBIMH.

OyHKIMNPYyHKIUA

KBanpatnunas ¢yskuusa, e€ rpapuk u cpoiictBa. [lapabosia, KoopauHATHI
BEPIIMHBI 1TapadoJIbl, OCb CHMMETPUH MTapadOJIbI.

I'padukn dynxomit: Y = kx, y =kx + b, y =k/x, y = x3,y =X, y = |X|, u ux
CBOMCTBA.



Uucnosele  mocnenoBareibHOCTUUMCI0OBBIE  MOCAEI0BATEIBHOCTH U
NMporpeccuu

[loHsTHE YMCIOBOM TMOCIEAOBATEIBHOCTH. 3aJaHUE MOCIEAOBATEIbHOCTH
pEKyppeHTHOM GopMyoi u GopmyJioil N-ro 4yieHa.

Apudmerndeckas u reomerpudeckas nporpeccuu. dopmyibel N-ro wieHa
apu(MeTHUeCcKo U FreOMETPUUYECKON MTPOTPECCUIA, CyMMBI MIEPBBIX N YIEHOB.

N3o0pakenre WICHOB apu(METHYEeCKOM M TeOMETPUYECKOW MpOrpeccuid
TOYKaMH Ha KOOPJMHATHOW IUIOCKOCTH. JIMHEHWHBIN U 3KCHOHCHIUAIBHBIN POCT.
CiioXHbI€ MPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA T[POI'PAMMBbI
YYEBHOI'O KYPCA <«AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIETO OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JInuHoCTHBIE pe3yabTaThl OCBOCHHS TPOrpaMMbl  yuyeOHOro Kypca
«Anrebpay» XapakTepu3ylTCs:

1) naTpuoTHYeCcKoe BOCIIUTAHNE:

IIPOSIBJICHUEM HHTEpeca K MPOLUIOMY H  HACTOALIEMY POCCHMCKOU
MaT€MaTUK{, 1EHHOCTHBIM  OTHOIIEHMEM K  JIOCTUXKEHUSAM  POCCHICKHUX
MAaTeMaTUKOB U POCCUMCKOW MaTEMAaTHYECKOM IIKOJIBI, K HCIOJIb30BAHUIO ITHUX
JIOCTHKEHUH B IPYTUX HAyKaxX U MPUKJIAJHBIX cdepax;

2) rpaxaaHCcKoOe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHM !

TOTOBHOCTHIO K BBHITIOJIHEHUIO OOSI3aHHOCTEN TpaKJaHMHA U pealn3aluu ero
nmpaB, TMPEJACTAaBICHHEM O MaTeMaTHYeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOILEAYp I'PaKIAHCKOT0 00IecTBa (Hampumep,
BBIOOPBI, OMTPOCHI), TOTOBHOCTHIO K OOCYKJIEHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C TMpPaKTHYECKUM IPUMEHEHHEM JOCTHXKEHUNW HAyKH, OCO3HAHUEM BaKHOCTHU
MOPaJIbHO-3TUYECKUX MPUHIIUIIOB B IEATEIBHOCTH YUEHOTO;

3) Tpy10BO€E BOCIIMTAHHE:

YCTAaHOBKOW HAa aKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a]a4
MaTeMaTUYEeCKON HAaIpaBJI€HHOCTH, OCO3HAHUEM BAXKHOCTHU MATEMaTHYECKOTO
o0pa3oBaHusl Ha MPOTSHKEHWU BCEW KU3HU JUIS YCIEIMHON MpodecCHoHaIbHOM
NESITEIbHOCTA M Pa3BUTHEM HEOOXOJMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MHANBUAY AJIbHON TPACKTOPUU 0Opa30BaHUs U )KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIOCOOHOCTPIO K OSMOLMOHAIHBHOMY M  OCTETHYECKOMY  BOCIPHUSTHUIO
MaTeMaTHYEeCKUX OOBEKTOB, 3aj]ay, PEIICHUN, PacCyXICHUW, YMEHUIO BUICTH
MaTeMaTU4eCKHNE 3aKOHOMEPHOCTU B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

OpUEHTALIMEN B JIEATEIIBHOCTH Ha COBPEMEHHYK) CHUCTEMY Hay4HBIX
MPEeJICTaBICHNIT 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MPUPOJBI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAayKH Kak CQepbl YeI0BEUYeCKOM
NEeSTENbHOCTH, ATANOB €€ Pa3BUTUA M 3HAUYMMOCTU JUISl Pa3BUTUSA LIMBUIU3ALUU,
OBJIQJICHHEM SI3bIKOM MAaTE€MAaTUKU U MAaTEMAaTUYECKON KYJIbTYpPOil KaK CpeJICTBOM
MO3HAHWS MHpPA, OBJAJACHUEM MPOCTECUIINMHU HAaBBIKAMU HCCIEA0BATEIbCKOMN
e TENbHOCTH;



6) ¢usmueckoe BocnuTaHue, GopMHPOBaHHME KYJIbTYPbl 310POBbS U
IMOIHMOHAIBHOI0 0JIaroNnoJay4Yns:

FOTOBHOCTBIO TNPHUMEHITh MAaTEMAaTHUYE€CKUE 3HAHUS B HMHTEPECAX CBOETO
3I0pOBbs, BEACHHS  3I0POBOro  oOpa3a KuU3HM  (3I0pPOBOE  MUTAHUE,
cOamaHCHPOBAHHBIM pEXUM 3aHATAA W OTHAbIXa, peErysipHas Quanyeckas
aKTUBHOCTh), CHOPMHPOBAHHOCTHIO HaBbIKa pe(IIeKCHU, TPHU3HAHUEM CBOETO
mpaBa Ha OMHKOKY U TaKOTO K€ MpaBa APYroro 4eJoBeKa;

7) IKOJIOTHYeCKOe BOCIUTAHUE:

OpHMEHTALlUEN HA NMPUMEHEHUE MATEMATUYECKUX 3HAHUW U1 PELICHUs 3a1a4
B 00JaCTH COXPAaHHOCTH OKpY’Kalolled cpeiapl, TUIAHUPOBAHUS TMOCTYNKOB H
OLEHKM HMX BO3MOXHBIX NOCIEACTBUM JJIsI OKPYXKAOLIEH Cpeabl, OCO3HAHHUEM
rJ100aJIbHOTO XapaKkTepa SKOJIOTHUECKHUX MPOOJIeM U IyTel UX pelieHus;

8) aganTanua K M3MEHSIOWUMCS yCJI0OBUAM COUUAJBHOM M NMPUPOAHOI
Cpeabl:

TOTOBHOCTBIO K JICWCTBUSIM B YCJIOBHUSIX HEOINPENECIEHHOCTH, TOBBILICHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTH Y€PE3 MPAKTUUYECKYIO JIEATEIIbHOCTh, B TOM YHCIIE
yMEHUE YUYUTHCA y JAPYTHUX JIIOACH, MpuoOpeTaTh B COBMECTHOW JIEITEILHOCTH
HOBBIE 3HAHMSI, HABBIKM U KOMIIETEHIIMHU U3 OIbITA JIPYTHUX;

HEOOXOJIMMOCThI0O B (OPMHPOBAHWM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIUpOBATH UJIEH, TTOHATHUS, TUTIOTE3bI 00 00BHEKTAX U SABJICHUAX, B TOM YHCIIE
paHee HEHM3BECTHBIX, OCO3HAaBaTh JCPUIIUTHI COOCTBEHHBIX 3HAaHUU U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PA3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HABAaTh  CTPECCOBYHD  CHUTYallMi0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYyaIlMI0 KakK BBI30B, TpeOyIOImUNA KOHTPMEpP, KOPPEKTUPOBATH
NPUHUMAEMBbIE DPEIICHUs W JEeUCTBHs, (HOPMYJIHMPOBATh U OICHUBATH PUCKU H

nocHeACTBUS, GOPMHUPOBATDH OIIBIT.
METAINIPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUS

Ba3oBble JijornyecKkue JeHCTBHUSA:

e BBISBIATH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKN MATEMaTH4ECKUX
OOBEKTOB, TIOHSATHH, OTHOIICHWH MEXIy NOHATHAMH, (HOPMYIHPOBATH
ompejieNieHnsT  TOHSATHHM, yCTaHABIWMBAaTh  CYIIECTBEHHBIH  MPU3HAK
KJaccupuKali, OCHOBaHHUS i OOOOIIEHUS W CpPaBHEHHS, KPUTEPUU
IPOBOJMMOTO aHAJIN3a;

e BOCHPUHUMATh, (OPMYIUPOBATH H  NPEOOPaA3OBBIBATH  CYXKJCHUSA:
YTBEPAUTEIbHBIC W OTpHUIATENbHBIC, €AWHUYHBIC, YaCTHBIE W OOIIHE,
yCIIOBHBIC;



BBISIBIISITh ~ MaTEMaTUYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTUBOpeurss B (pakTax, JaHHBIX, HAOMIOJACHUSIX U YTBEPKICHHSIX,
npemaratb  KpUTEpUM  JUISl  BBISBIGHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUN;

JieNiaTh BBIBOJIBI C HMCIOJB30BAHHEM 3aKOHOB JIOTHKHU, JNEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3aKIIIOUEHUH TI0 aHAJIOTUH;

pa3buparh J0Ka3aTeabCTBa MATEMAaTUUECKUX YTBEPKACHUH (MIPSMBIEC U OT
MPOTUBHOT0), MPOBOJUTH CAMOCTOSITEILHO HECIOXHBIE JOKAa3aTeIhCTBA
MaTeMaTH4ecKuX (PaKToB, BBICTpAaUBATh AapTyMEHTAIMIO, MPUBOJIUTH
PUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CHoco0 permieHuss y4eOHOW 3amaun (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHHs, BHIOMpATh HamOoJiee NOAXOMAIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICTIEHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarejabckue AeiiCTBUA.

UCIOJIb30BaTh BOIMPOCH KAaK MCCIIEAOBATENbCKUNA WHCTPYMEHT IO3HAHMS,
dbopMyIupoBaTh BOMPOCH], (UKCHPYIOIIUE MPOTUBOPEUHUE, MPOoOIeMy,
CaMOCTOSITEJIbHO YCTaHABIMBAaTh HWCKOMOE U JIaHHOE, (POPMUPOBATH
TUTIOTE3Y, apTYMEHTUPOBATh CBOIO TIO3UIMIO, MHEHUE;

IPOBOJUTH IO CaMOCTOSITEILHO COCTaBJICHHOMY IUIAHY HECIIOXKHBIN
IKCIIEPUMEHT,  HEOOJBIIIOE  MCCIENOBaHWE IO  YCTaHOBJIICHUIO
OCOOCHHOCTEH MaTEeMaTHYeCKOro oOBbEKTa, 3aBHUCHMOCTEH OOBEKTOB
MEXIy COOOM;

CaMOCTOSITEILHO (POPMYIUPOBATH OOOOIIIEHUSI M BBIBOJIBI 1O Pe3yJIbTaTaM
MPOBEIEHHOTO HAOIOJICHUS, MCCIEI0OBAHUS, OIEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BBIBOJIOB M 0000IIEHNUI;

IPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKKE BBIJIBUTaTh
MIPEIITOJIOKEHHS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora c undgopmanmei:

BBISIBJISITh HEJOCTATOYHOCTh W HM30BITOYHOCTh HMH(GOpPMAIIMH, JaHHBIX,
HEOOXOIMMBIX ISl peUICHUS 3a/1a4H;

BBIOMpATh, aHAIM3UPOBATH, CHCTEMATU3UPOBATH M HHTEPIPETHUPOBATH
uHGOPMAIINIO Pa3IMYHbBIX BUAOB U (DOPM MpPEICTaBICHUS;

BbIOMpaTh (GopMy TmpencraBieHus UWHGOpPMAIMM W UIUTIOCTPUPOBATH
pelraeMble 3aqadud  CXE€MaMM, JuarpaMMaMiy, HHOW TpapuKkod Hu UX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WHGOPMAIMHM MO KPUTEPHUSIM, MPEITI0KEHHBIM
y4uTeIeM I CHOPMYIUPOBAHHBIM CAMOCTOSI TEIBHO.

KoMMyHUKATHBHbIE YyHUBEPCAJIbHbIE YUeOHbIe /1eii CTBUSL:



BOCIpUHUMATh ©  (HOPMYIHUPOBATH CYXKIEHUS B COOTBETCTBUHM C
YCIIOBUSMH M TIEJIIMH OOIIEHUS, SICHO, TOYHO, TPaMOTHO BBIPaXKaTh CBOIO
TOYKY 3PEHUS B YCTHBIX U NMUCHBMEHHBIX TEKCTaxX, /IaBaTh MOSICHEHHS TIO
XOJly pelieHus 3a7a4i, KOMMEHTUPOBATH MOYyYEHHBIN pe3ybTarT;

B X0JIe 00CYXI€HHS 3a/1aBaTh BOIIPOCHI M0 CYIIECTBY 00CYKIaEMOM TEMBI,
poOJIeMbl, pelraeMoi 3a1a4u, BhICKa3bIBATh UJIEH, HAIIEJICHHBIE HA TTOUCK
pElIeHHs, COMOCTABJISITh CBOM CYXIEHUS C CYXICHUAMH JPYTHX
YYaCTHUKOB JIMAJIora, OOHAPYKUBATh pPa3lIMyUe U CXOJICTBO TO3UIUH, B
KOppEKTHOU popme hopMyTUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHS;
NPENCTaBIATh  pe3yjbTaThl  pEIIEHWs  3ajaud,  OKCIEPUMEHTA,
UCCIICJIOBAHUS,  TMPOEKTa,  CaMOCTOSITEIBLHO  BBIOMpaTh  dopmar
BBICTYIUJICHUS C Y4ETOM 3aJ1a4 MPE3CHTAIIMA U OCOOCHHOCTEN ay M TOPUH;
NOHUMaTh M MCIHOJB30BaTh  NPEUMYIIECTBA  KOMAHAHOW U
WHAUBUAYaTbHON pPaOOThl MpU pEHIeHUH YYeOHBIX MaTeMaTU4YeCKHX
3ajay;

NPUHUMATh 1€JIb COBMECTHOM JESITENbHOCTH, TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM paboOThl, pacmpenensiTh BHIbI PabOT, IOTOBapUBATHCA,
00CyX/1aTh MPOIECC U PE3YJIbTAT pabOThI, 0000IIATh MHEHHS HECKOJIBKUX
JIFOJIEH;

y4acTBOBAaTh B TpPynmoBbeIX (opmax paboTel (0OCyXKIeHus, oOMeH
MHEHUSMH, MO3TOBBIE IITYpMBl M JPYTHE), BBINOJHATH CBOIO YacCTh
pabOThI U KOOPJUHUPOBATH CBOU JICHCTBUSI C IPYTUMH YJICHAMU KOMAaH/IbI,
OIICHMBATh KAaue€CTBO CBOETO BKJaJa B OOMIMI MPOIYKT MO KPHUTEPHUSIM,
chOpMYITUPOBAHHBIM YYaCTHUKAMU B3aHMOI€H CTBHUSI.

Pery/isiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE AelicTBUSI
Camoopranusanus:

CaMOCTOSITEILHO COCTABJISITH TUIAH, aITOPUTM pelleHus 3aaadu (Wi ero
4acTh), BBIOMpaATh CIIOCOO PEIICHHS ¢ YYETOM HMEIOIINXCS PECYpCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBaTh W KOPPEKTUPOBATh
BapHaHTHI PEIICHUH ¢ yI€TOM HOBOW HH(pOPMAIIHH.

CaMOKOHTpOJIb, AMOIUOHAJIbLHBbIN NHTEJLJIEKT:

BJIQETh CIIOCOOAMHM  CaMONPOBEPKH, CaMOKOHTPOJsL —Ipoliecca U
pe3yabpTara penieHuss MaTeMaTUuYecKou 3a7a4u;

NpEABUAETh TPYIHOCTH, KOTOpPBIE MOTYT BO3HHKHYTh IIpU PEUICHUU
3a/layd, BHOCHUTb KOPPEKTUBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX
00CTOSITENIbCTB, Hal ICHHBIX OIIMOOK, BHISIBJICHHBIX TPYIHOCTEH;
OIICHUBATh COOTBETCTBUE PE3YyJIbTaTa ACSITEIbHOCTU MOCTABICHHOM €U
U YCJIOBHSIM, OOBSICHSTH IPUYUHBI JOCTHKEHUS WIIM HEAOCTUXKEHUS 1IN,
HAXOJUTh OIKUOKY, AaBaTh OLIEHKY MPHUOOPETEHHOMY OIIBITY.



INPEJMETHBIE PE3YJIbTATBI

K xonmy oOydenuss B 7 kJjacce OOydarOlmMICS TOJIYUYUT CIEIyIOIINE
IPEIMETHBIE PE3yJIbTAThI:

Yuciia v BBIYUCTICHUS

BbInonHsATh, coyeras yCTHblE M NHUCbMEHHbIE MPUEMBI, apU(PMETUUYECKUE
NENCTBUS C pallMOHAJTbHBIMU YU CIIAMU.

HaxoauTh 3HauY€HHsS] YMCIOBBIX BBIPAXKEHUH, MPUMEHSATH Pa3HOOOpa3HbIE
CrocoObl ¥ MPUEMBI BBIYMCIICHHS] 3HAUEHU JIPOOHBIX BBIPAKEHUHM, COIAEPKALIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexonuTh OT 0HOM (GOPMBI 3aMKUCU YHUCEN K JIpyroil (mpeoOpa3oBbIBATH
JNECSITUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JI€CATHUYHYIO, B
YaCTHOCTH B O€CKOHEUHYIO JIECATUUHYIO IPOOD ).

CpaBHUBATh U yHOPSAI0OYUBATh PALIMOHATBHBIE YKCIA.

OxpyrasaTe yucna.

BBINONMHATS NPUKHUIKY M OLIEHKY pe3yJbTaTa BRIUUCIECHUMN, OLEHKY 3HAUYECHUI
YHUCIIOBBIX BbIpaKCHUH. BBIMONMHATH NEHCTBHS CO CTENEHAMH C HaTypalbHbIMHU
MOKa3aTeJsIMHU.

[IpumeHsAT,  OpHU3HAKK  JE€IUMOCTH,  Pa3J0KEHHE Ha  MHOXHUTENIH
HaTypaJIbHbIX YHCEIL.

Pemare NpakTUKO-OPUEHTUPOBAHHBIE 3aJayd, CBA3aHHBIE C OTHOILIEHHUEM
BEJIUYMH, MPOMOPIUOHAIBHOCTBIO BEIUYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yJIbTaThl PEIICHHs 337a4 C y4ETOM OTPaHUYEHUM, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

AJuire0Opanveckue BbIpasKeHUs

Hcnonp3oBarh aireOpanuyeckyr0 TEPMUHOJOTHIO U CHUMBOJIUKY, MPUMEHSThH
e€ B Mpoliecce OCBOECHUS Y4eOHOT0 Marepuana.

HaxomuTh 3HaueHHs OYKBEHHBIX BBIPAKEHUW MNpU 33JaHHBIX 3HAUYECHMSIX
NIEPEMEHHBIX.

BoinonHsATe  mpeoOpa3oBaHWsl — LENOr0  BBIPAXKEHUS B MHOTOWIEH
PUBEACHUEM MOJOOHBIX CIaraéMbIX, PACKPBITUEM CKOOOK.

BBINONHATE YMHOXEHHE OJHOWIEHA HAa MHOTOWIEH M MHOro4YjeHa Ha
MHOT'O4JIEH, IPUMEHSATH (DOPMYJIIBI KBaJIpaTa CyMMBbI M KBaJpaTa Pa3HOCTH.

OCyLIEeCTBIATh PaA3I0KEHHE MHOTOWIEHOB HAa MHOXHMTEIA C MOMOIIBIO
BBIHECEHHsSI 32 CKOOKM OOUIEro MHOXMWTENS, TPYNINHPOBKH  CIAraeMbix,
npuMeHeHHUs! GOPMYJI COKPALIEHHOTO YMHOKEHUS.

[TpumensaTh npeoOpa3oBaHuss MHOTOWIECHOB JUISl PELIEHUS PA3JIMYHBIX 3a7a4
U3 MAaTEMaTUKH, CMEKHBIX MPEAMETOB, U3 PEAIbHON TPAKTUKH.

Hcrons30Barh CBOWMCTBA CTENEHEW € HATYpAJbHBIMHU IIOKA3aTEIAMU IS
npeoOpa3oBaHus BbIPAXKECHUI.



YpaBHeHUA U HEPABEHCTBA

Pemate nMHENHBIE ypaBHEHUsS C OJHOM IIEPEMEHHOW, NMPUMEHSS IpaBUiIa
IIepexo/ia OT UCXOJHOI'0 YPABHEHHUS K PAaBHOCWIBHOMY eMy. [IpoBepsTsh, sBisieTCs
JI1 YUCJIO KOPHEM YPaBHEHHUSI.

[TpumensTs rpadudeckue METO bl MPU PEIICHUH JTHHEHHBIX YPaBHEHUN U UX
CUCTEM.

[TonOuparh mpuMepbl Map YHCEN, SBISIONUXCS PpEHICHHEM JIMHEWHOTO
YPaBHEHUS C ABYMSI IIEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOW IUIOCKOCTH TpaduK ITUHEHHOTO YpaBHEHHUS C
JIBYMSl TIEPEMEHHBIMHU, TOJB3YSICh TpadUKOM, MPUBOAUTH MPUMEPHI PEIICHUS
ypaBHEHUS.

Pemiats cucteMsl IByX JIMHEWHBIX YPABHEHUH C ABYMS MEPEMEHHBIMH, B TOM
yucie rpadguuecku.

CocraBnaATh W peliaTb JWHEWHOE YpPaBHEHUE WM CHCTEMY JIMHEWHBIX
YpPaBHEHUW MO YCIOBUIO 3aJa4yd, HWHTEPHPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33J1a4¥ MOJIyUYE€HHBIN PE3YJIbTaT.

DOyHKIMHA

N300paxkaTh Ha KOOPAMHATHON MPSIMOM TOUYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KU, HHTEPBAJIbI, 3alIUChIBATh YHCIOBbIC IPOMEKYTKH Ha
aNreOpandecKoM s3bIKE.

OTtMeuaTh B KOOPJMHATHOM IJIOCKOCTH TOYKHU IO 33JaHHBIM KOOpJWHATaM,
cTpouTth rpaduxy TUHEHHBIX GyHKIMA. CTpouTh rpadux GyHKIHH Y = [X|.

OnuceiBaTh € TIOMOIIBI (PYHKIIMHA HM3BECTHBIE 3aBHUCHUMOCTH MEXITY
BEJINUMHAMHU: CKOPOCTb, BPEMs, PACCTOSHHUE, II€HA, KOJHUYECTBO, CTOMMOCTb,
POU3BOIUTEIHHOCTD, BPEMsl, 00bEM pabOTHI.

HaxoauTh 3Hauenue GyHKIUU 110 3HAYEHUIO €€ apryMeHTa.

[Tonumaths rpaduueckuid crocod MpeACTaBICHUS M aHalu3a HHGOpMAIIUH,
U3BIIEKaTh U UHTEPIPETUPOBATH MHPOPMAIIHIO U3 TPA(PHUKOB pEaIbHBIX MPOIIECCOB
Y 3aBUCUMOCTEHN.

K xonmy oOydenus B 8 Kjacce oOydarONIMHCS TMOJYYHUT CIETYIOIIUE
IIPEAMETHBIE PE3YIIbTATHI:

Yuciaa v BBIYUCICHUS

Hcnonbs30BaTh HavyalabHbBIE MPEACTABICHUS O MHOXECTBE JCHCTBUTEIbHBIX
YHCEN 71l CPABHEHUSI, OKPYTJICHUS M BBIYMCIICHHM, N300paXkaTh JIEHCTBUTEIbHbIE
YUCJIa TOYKAMU Ha KOOPJIMHATHOU MPSIMOU.

[IpumeHsTh MOHATHE apU(PMETHUECKOTO KBAJPATHOTO KOPHS, HAXOJUTH
KBaJIpaTHbI€ KOPHHU, HCIOJB3YysS MPU HEOOXOAMMOCTH KaJbKYJSATOP, BBITIOJHSTH
peoOpa3oBaHusl BBIPAXKEHUH, COAEPIKAIIMX KBagpaTHbIE KOPHHU, HCHOIb3YS
CBOMCTBa KOPHEU.



Hcnonb3oBarh 3amucy OOJBITUX M MaJbIX YUCEN C MOMOIIBIO JECITHYHBIX
npoOeit u crereneit uncia 10.

AuredOpanveckne BbIpasKeHUs

[IpuMeHSITh, TOHATHE CTENEHH C 1EeJbIM TO0Ka3aTeleM, BBIOIHATh
peoOpa3oBaHus BEIPAKEHUM, COACPKAIIUX CTEMECHU C IEIbIM IMOKa3aTeNIeM.

BBINONMHATE TOXIECTBEHHBIE TPEOOpa30BaHUs PAIMOHAIBHBIX BBIPAKCHHIM
Ha OCHOBE MPaBWJI JIEUCTBHUI HAJl MHOTOWICHAMH U aITreOpandecKuMM IPOOSMH.

PacknanpiBath KBagpaTHBIN TPEXUIICH HA MHOKHUTENH.

[TpumensTs npeoOpa3zoBaHus BhIPAKEHUHN IS PEIICHUsS PA3TUYHBIX 3a/1a4 U3
MaTE€MAaTUKH, CMEKHBIX TPEAMETOB, U3 PEATIbHOW MPAKTUKH.

YpaBHeHUA U HEPABEHCTBA

Pewmiary nuHelHbIe, KBaJpaTHbIE YPAaBHEHUS U PAllMOHAIbHBIE YpaBHEHUS,
CBOJSIIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUM C IBYMS IEPEMEHHBIMH.

[IpoBOINTH IPOCTEUILINE UCCIEIOBAHUSI YPABHEHUN U CUCTEM YPAaBHEHUU, B
TOM YHCJE C MPUMEHEHUEM TrpadUUuecKuX MpeICTaBIeHUH (yCTaHABIMBATh, UMEET
JYM YpaBHEHHE WIIM CHCTEMa YPAaBHEHHMU pEUICHUs, €CIU MUMEET, TO CKOJIbKO, U
npouee).

[lepexonuTh OT cIOBECHOM (OPMYIMPOBKHU 337aud K €€ anreOpandeckoit
MOJEIM C TIOMOUIIBIO COCTaBJICHUS YpaBHEHUS WM CHUCTEMBl YpaBHEHUH,
WHTEPIPETUPOBATh B COOTBETCTBUHU C KOHTEKCTOM 3a/1aui MOJTYyYEHHBIN pe3ybTarT.

[IpuMeHSTh CBOMCTBAa YHUCIOBBIX HEPABEHCTB JIsi CPAaBHEHMS, OLICHKH,
pelarb JUHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM M MX CUCTEMBbI, JaBaTh
rpaguuecKky0 WUIIOCTPAIIMI0O MHOXKECTBA pEIICHUN HEpaBEeHCTBA, CHUCTEMBbI
HEPABEHCTB.

DOyHKIMHA

[TonnmaTh ¥ UCHOJIb30BaTh (DYHKIIMOHAJIBHBIC MOHATUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUEHUs), ONPEACNsITh 3HaueHHEe (YHKIUM O 3HAYEHHUIO
apryMeHTa, OnpeesiTh CBoiicTBa (PyHKINH 10 €€ TpaduKy.

Ctpoutb rpaduku dJ1IeMEHTapHBIX PYHKIIUN BUJA:

y = kiX, y = X2,y = x3,y = [x|, y = VX, oIHCHIBaTh CBOWCTBA YHCIOBON
byHkmH 1o e€ rpaduky.

K kxoniy oOydenuss B 9 kJjacce oOOydarolmuiicsi MOJYYUT CIEIYIOIIHE
MPEIMETHBIEC PE3YIIbTATHI:

Yucsia v BbIYNCIEHUSA

CpaBHUBATh U yHIOPSAOUYMBAThH PAllMOHATIBLHBIC U UPPAIIMOHATIBHBIE YHCIIA.

Beinonuate apudmMernueckue JACHCTBUS C PAMOHAIBHBIMU YHUCIaMH,
couerass YCTHbIE M NHUCHMEHHBbIE TMPUEMBI, BBIMOJHATH BBIYUCICHUS C
UppaLMOHAIbHBIMU YUCIIAMHU.



HaxomuTe 3HaYeHHWs CTENEHEM C MEJNbIMH IOKAa3aTeIsIMU M KOPHEW,
BBIUMCIISITh 3HAYEHUS YHCIIOBBIX BBIPAYKCHUH.

OKpyrJisiTh ACHCTBUTENIBHBIE YMKCIIA, BBIMOJHATH MPUKHUAKY Ppe3yjbTara
BBIUYKCJICHUM, OLICHKY YHMCJIOBBIX BBIPAKEHUM.

YpaBHeHUA U HEPABEHCTBA

Pemarps nuHEWHbIE W KBaJpaTHbIC YpaBHEHHS, YPAaBHEHUS, CBOMSIIHECH K
HUM, POCTEHIITNE APOOHO-PAIIMOHAIBHBIC YPaBHCHHUS.

Pemare cucTembl NIByX JIWHEWHBIX YPAaBHEHUW C ABYMSI MEPEMEHHBIMHU WU
CHUCTEMBI IBYX YPAaBHECHHUH, B KOTOPBIX OJIHO YPABHEHHE HE ABIISICTCS JIUHEHHBIM.

Pemare TekcToBBIE 3adaud  anreOpanuecKUM CIIOCOOOM €  ITOMOIIBIO
COCTABJICHUSI YPABHEHUSI UJIA CUCTEMBI JIBYX YPABHEHUM C JIByMs NIEPEMECHHBIMM.

[IpoBOAUTH IPOCTEUILINE UCCIENOBAHUSI YPABHEHUN U CUCTEM YPAaBHEHUU, B
TOM YHCIIC C IPUMEHEHHEM TrpaduuecKux MpeacTaBiIeHUl (yCcTaHaBIMBaTh, UMEET
JIA YPAaBHECHHUE WJIM CUCTEMA YPABHCHUM PEIICHUS, €CIU HUMEET, TO CKOJbKO, H
mnpoyee).

Pemare nuHeliHbIE HEpaBEHCTBa, KBaJpaTHbIE HEPABCHCTBA, H300pakaTh
pEIIEHUE HEPABEHCTB HA YHMCJIOBOM MPSIMOM, 3alMCHIBATh PEUICHUE C IMOMOIIBIO
CHUMBOJIOB.

Pemarp cucremMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABECHCTB,
BKJIIOUAIOIIME KBaJpaTHOE HEPABEHCTBO, M300pakaTh pEIICHUE CHCTEMBI
HEPABEHCTB HA YHUCIIOBOM MPSIMOM, 3alIMChIBATH PEIIEHUE C TIOMOI[bI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELNICHUN PA3JIMYHBIX 3aa4.

DOyHKUIMHA

Pacro3naBare (GyHKIIMKM H3y4eHHBIX BHUAOB. [loka3piBaTh CXEMaTHYECKHU

pacroioKeHre Ha KOOPJMHATHOMN IJI0CKOCTH TpadukoB GyHKIMH Buaa: y = KX, Yy
=k«+b,y=kix,y=ax2 + bx + ¢, y=x3, y=1X Yy = |X|, B 3aBuCHMOCTH OT
3HauYeHUH KOA()(PHUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKITHIA.

CrtpouTh W M300paxaThb CXEMAaTUUYECKU T'padUKU KBaApaTUYHBIX (DYHKIIWH,
OTHCHIBaTh CBOMCTBA KBAPATUYHBIX (DYHKIIHI 1O UX TpaduKam.

Pacno3naBath kBagpatnuHyo QyHKIHIO MO (Gopmyse, MPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX (PYHKIMIA U3 pealbHOM KU3HH, (DU3UKHU, TEOMETPHUH.

YucsioBbIe MOCTEA0BATEIBHOCTH M MIPOrPEcCHH

Pacno3naBath apudMeTHUECKyl0 U TEOMETPHYECKYI0 MPOrPECCHH TpHU
pa3HbIX COCO0AaxX 3aaHusl.

BeIMONMHAT,  BBIYHCIACHHUS C HWCHOJAB30BaHHMEM (opMyn N-ro  dieHa
apu(pMeTHIECKON U TEOMETPUIECKON MPOTrpecCcuii, CYMMBI TIEPBBIX N YIECHOB.

N300paxkaTe 4WiIEHbl MOCIEIOBATEIIBHOCTH TOYKAMU Ha KOOPAMHATHOM
IIJIOCKOCTH.



Pemate 3amaun, CBSI3aHHBIE C YHCIOBBIMHM IOCJIEJOBATEIIBHOCTIMH, B TOM
YUCIIe 3a7]a9M U3 PEATbHOM XU3HU (C MCIOIb30BAaHUEM KaIBKYJIATOPa, MHU(PPOBBIX
TEXHOJIOTHI).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KUIIACC

KouaunyecrBo yacos DJIeKTPOHHBbIE
HaumeHoBaHHE pa3/iejioB U TeEM nudpoBbie
Ne ni/m P Kontpoanneie | IlpakTHueckue (mupp )
NMPOrpamMmsl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
1 Ywucia 1 BEIYHUCICHUA. ParnonaabHbIe o5 1 bubmnoreka IHOK
quclia https://m.edsoo.ru/7f415b90
Bubnuoreka LIOK
2 Anre6 27 1
FeOpAHCCIHE BHPMRCHIA https://m.edsoo.ru/7f415b90
bubmuoreka I[IOK
3 YPABHCHHS 1 HCPABEHCTB2 20 ! https://m.edsoo.ru/7f415b90
bubmnoreka IIOK
4 Koopawsatst i rpaguii. Gyriciim 24 ! https://m.edsoo.ru/7f415b90
bubnuoreka LIOK
> Mosropenue n 0dodmenne 6 ! https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0



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

8 KVIACC

KonnuecrBo yacos JIEeKTPOHHbIE
HaunmeHoBaHme pa3iesioB U TeM uu(ppoBbIe
Ne n/n P Kontpoannsie | IpakTuueckue (mupp )
MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypcbl
Bbubnuoteka LIOK
1 4 .K 1
ucia v Bbruncnenus. Kaaparasie KopHu 5) https://m.edsoo.ru/7f417af8
5 Uucna u BerunucieHus. CTeneHsp ¢ 1eJIbIM 7 bubmuoreka I[IOK
IIOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKue BhIPAKEHUS. 5 1 bubnmnoreka LIOK
KBanparhelii TpéxuineH https://m.edsoo.ru/7f417af8
4 AnreOpanueckue BbIpaKeHUsI. 15 1 bubnmnoreka IIOK
Anrebpanueckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHUs 1 HepaBeHCTBA. KBajparHbie 15 1 bubnuoreka I[IOK
YpaBHEHHUS https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHCTBA. CUCTEMBI bu6mmoreka [JOK
6 . 13
ypaBHEHUI https://m.edso0.ru/7f417af8
bubmuoreka I[IOK
7 YpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 12 1 https://m.edsoo. ru/7fA17af8
bubmnoreka IOK
8 PyHKu. OCHOBHEIE MOHATHA S https://m.edsoo.ru/7f417af8
Bbubnuoreka LIOK
o DyrKupH. ACIOBLIC GyHKIHH o https://m.edsoo.ru/7f417af8
bu6nmoreka LIOK
10 Tosropenne i 0bo0menHe 6 L https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 5 0



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

9 KJIACC

KonnuecrBo yacos DJIeKTPOHHbIE
HaunmeHoBaHue pa3jieioB U TeM undpoBbIe
Ne n/n P Kontpoabnbie | IlpakTHueckue (upp )
NPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Yucna u BerIucieHus. [[eicTBUTEIbHBIE 9 bubmmoreka [JOK
yucia https://m.edsoo.ru/7f419d08
5 VYpaBHEHUS U HEPABEHCTBA. Y paBHEHUS C 14 1 bubmmnoreka [JOK
OJIHOM MEepEeMEHHOM https://m.edso0.ru/7f419d08
3 VYpaBHeHus U HepaBeHCTBA. CHCTEMBI 14 1 bubnmnoreka [IOK
YpaBHEHUI https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
4 VYpaBHeHus u HepaBeHCcTBa. HepaBeHcTBa 16 1 httns-//m.edsoo.ru/7f419d08
bu6mmoreka [JOK
° Dynxumn 16 1 https://m.edsoo.ru/7f419d08
bubmoreka [IOK
6 YucoBele IIOCIIEI0BATEIEHOCTU 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 06061mIeHNE, CUCTEMaTH3 AU 18 1 bubnuorexa [IOK
3HAHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0



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




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosnuyecrBo yacos DJIeKTPOHHbIE
Ne aTa ugposbie
w/m Tema ypoka Beero KonTpoasnbie | IIpakTnueckue fll3yqemm 261;l;l;onaTeanue
padoThI padoThI pecypebi
1 [TonsiTHe pallOHAIBLHOTO YUCIIa 1
5 ApudmeTnyeckue 1eHCTBUS C 1
palroHaIbHBIMUA YHUCIIAMHU
3 Apudmernyeckue AeHCTBUS C 1
paloHaIbHBIMU YHUCIIAMU
4 Apudmernyeckue AeUCTBUS C 1
paloHaIbHBIMU YHUCIIAMHU
5 Apudmernueckue aeHCTBUS C 1
paloHaJIbHBIMU YHCJIAMHU
6 ApudmeTndeckre AeHUCTBUS C 1
palroHaIBHBIMA YHACIAMHU
7 CpaBHeHuUe, yIOps04UBaHUE 1
paIoOHANIbHBIX YHCeIl
3 CpaBHeHue, yrnopsiIounBaHue 1
paloHaNIbHBIX YHCel
9 CpaBHeHue, yrnopsJ10unBaHue 1
paloHaIbHBIX YHCel
10 Crenens ¢ HaTypaJbHbIM 1 bubmmoreka [JOK
MOKa3aTesemM https://m.edsoo.ru/7f4211de
11 Crenens ¢ HaTypaJbHbIM 1 bubnmnorexa [JOK

IIOKa3aTCjIeM

https://m.edso0.ru/7f421382



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

12 Crenens ¢ HaTypajJbHbIM bubnuoreka 1IOK
rokKasaTejieM https://m.edsoo.ru/7f42154e
13 Crenens ¢ HaTypaJbHbIM Bbubmmoreka [JOK
[IOKa3aTesIeM https://m.edsoo.ru/7f4218be
14 CremneHb ¢ HaTypalbHBIM
MoKa3aTesaemM
15 Pemenue ocHOBHBIX 33124 Ha ApoOH,
MIPOIICHTHI U3 PeabHON MPAKTUKH
16 Pemrenmne ocHOBHBIX 3a7a4 Ha JIpoOH,
MPOLICHTHI U3 PeaJbHON MPAKTUKH
17 Perrennie 0OCHOBHBIX 3a/1a4 Ha JpooOH,
MIPOLICHTHI M3 PEATbHON MPaKTHKH
18 Pemenue ocHOBHBIX 3a/1a4 Ha ApooOH,
MIPOLIEHTHI M3 PEaIbHOMN MPaKTUKH
19 [Tpu3Haky IENUMOCTH, pa3oKEHUS
Ha MHOKUTEJIH HATypaJbHbIX YHCEI
20 [Tpu3Haku 1eNUMOCTH, pa3NoXKEHUs
Ha MHOXHUTEJIN HATYPaJbHBIX YHCEI
21 PeanbHblie 3aBucumoctu. [psmas u
o0OpaTHas MPOMOPIHOHATHHOCTH
99 PeanbHblie 3aBucumoctu. [psmas u
oOpaTHas MPONOPIHOHATEHOCTH
93 PeanbHblie 3aBucumocrtu. [psmas u
oOpaTHasi MPOMOPLHHUOHATHHOCTH
24 PeanbHblie 3aBucumocrtu. [psamas u
oOpaTHas MPOMOPLHUOHATBHOCTH
o5 KonTponwsHas pabora mo Teme

"PannoHanbHbie ynciaa'



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

bub6munoreka LIOK

26 DyKBEHHEIC BIpAXCHILA https://m.edsoo.ru/7f41feec
27 DopmyIbl
28 DopmyIbl
29 [lepemennsie. JlomycTuMbie 3HaUCHUS
MEPEMEHHBIX
[Ipeobpa3oBanme OyKBEHHBIX
30 BBIPKCHUH, PACKPBITHE CKOOOK U bubmmorexa [IOK
’ https://m.edsoo.ru/7f41fafa
MIPUBEACHHE MOAO0HBIX ClIATaeMBIX
[TpeobpazoBanme OyKBEHHBIX
31 BBIPA)XKEHUH, paCKphITHE CKOOOK U bubmorexa [JOK
https://m.edsoo.ru/7f41fd70
MPUBEICHHUE MOI00OHBIX ClIAracMbIX
[TpeobpazoBanre OyKBEHHBIX
32 BBIPQYKEHUM, PaCKPBITHE CKOOOK U
MIPUBEACHHE MOAO0HBIX CIIATaeMBIX
[IpeobpazoBanue OyKBEHHBIX
33 BBIPKCHUM, PaCKPBITHE CKOOOK H
MIPUBEICHHUE MOT0O0HBIX CIIAraeMbIX
34 CBoiicTBa CTEIEHU C HATYPAJIbHBIM Bbubnmnoreka [JOK
MOKa3aTeaemM https://m.edsoo.ru/7f421382
35 CBolicTBa CTEIEHU C HATYPAJIbHBIM bubnmoreka [IOK
IIOKa3aTesaemM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENEHU C HATypaJIbHbIM bubmuoreka HOK
IIOKa3aTesemM https://m.edsoo.ru/7f4218be
bu6mmoreka IIOK
37 MuoroeHe! https://m.edsoo.ru/7f42276e
38 MHOTro4JICHBI bubmorexa [JOK

https://m.edso0.ru/7f422930



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930

39 CnoxxeHnue, BBIYUTAHKUE, YMHOKECHUE bubnuoreka 1IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CnoxxeHue, BBIUUTAHKUE, YMHOKEHHUE Bbubmmoreka [JOK
MHOT'OUYJIEHOB https://m.edsoo.ru/7f422cc8
41 CrnoxeHue, BEIYUTAHKUE, YMHOKCHHE bubnuoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
42 Cnoxenue, BBIYUTaHUE, YMHOKECHHUE bu6mmoreka IIOK
MHOT'OYJICHOB https://m.edsoo.ru/7f423182
43 DopMyIIbl COKPAIEHHOTO YMHOXKEHUS bubmmorexa [TOK
https://m.edsoo.ru/7f42432a
44 @opMyIIbl COKPAIEHHOTO YMHOXEHHUS brbmmorexa LIOK
https://m.edsoo.ru/7f42464a
45 @opMyJibl COKPAIEHHOTO YMHOXKEHUS bubmmorexa TOK
https://m.edsoo.ru/7f424c12
46 DopMyITbl COKPAIEHHOTO YMHOXEHHUSI bubmmorexa [OK
https://m.edsoo.ru/7f424fd2
47 @opMyIIbI COKPALIEHHOTO YMHOXEHUS bubmorexa [JOK
https://m.edsoo.ru/7f4251d0
48 Paznoxenne MHOTO4YJICHOB Ha bubnuoreka [IOK
MHOXHUTEIN https://m.edsoo.ru/7f423312
49 PaznoxeHne MHOTOUYJICHOB Ha bu6mmoreka IIOK
MHOXHUTEIN https://m.edsoo.ru/7f4237fe
50 Pa3noxeHrne MHOIO4YJIEHOB Ha bubmuoreka IIOK
MHOXHUTEIHN https://m.edsoo.ru/7f4239de
51 Pa3noxxeHre MHOrOU4JICHOB Ha
MHOXHUTEITH
59 KontponbHas paboTa mmo Teme

"AnreOpanueckue BbIpakeHus"



https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

VYpaBHeHue, paBuia

53 npeoOpa3oBaHUs YpaBHECHHUS,
PaBHOCHJIBHOCTh YpaBHEHHM
JIuHeliHoe ypaBHEHHE C OJTHOU
o4 [IEPEMEHHOMN, peLIeHUE IMHEHHBIX
YPaBHEHHUM
JIuneliHOE ypaBHEHUE C OJHOMN
55 ne eMeHHO}I;Ip CHICHUE HHHHCP'IHBIX bubmmorexa TOK
PEMEHHON, P https://m.eds00.ru/7f420482
YpaBHEHHI
JIuneliHoe ypaBHEHHE C OJTHOU
56 MIEPEMEHHOM, pelieHNe IMHEHHBIX
YpaBHEHUI
57 Pemrenue 3ama4 ¢ moMoIIbIo bu6mmoreka IIOK
YPaBHEHUMU https://m.edsoo.ru/7f42064e
58 Pemienue 3amay ¢ moMOIIbIO Bu6munoreka LIOK
ypaBHEHU https://m.edsoo.ru/7f420806
59 Pemienue 3amayu ¢ moMOIIbIO Bubmunoreka LIOK
YpaBHEHUI https://m.edsoo.ru/7f4209a0
Pemrenne 3amay ¢ noMonipro bubmuoreka [IOK
60 .
YpaBHEHUI https://m.edsoo.ru/7f420e6e
61 JInHeliHOe ypaBHEHUE C ABYMS bubmuoreka HOK
NEPEMEHHBIMH H €T0 rpaduk https://m.edso0.ru/7f427¢32
62 JInHeiHOe ypaBHEHHE C ABYMS bubnuoteka [IOK
NEPEMEHHBIMU U €T0 rpaduk https://m.edsoo.ru/7f427e8a
Cucrema AByX JIMHEHHBIX YpaBHEHUI bubmmoreka LIOK
63
C ABYMs IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema AByX JTMHEHHBIX YpaBHEHUI

C IBYM: IICPCMCHHBIMU



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c

Cucrema AByX JIMHEHHBIX ypaBHEHUI

65 C IByMS IEPEMEHHBIMU
66 Cucrema AByX TUHEHHBIX ypaBHEHUN
C IByMS IEPEMEHHBIMU
67 Pemenue cucreM ypaBHeHU bubmiorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemenne cucrem ypaBHEHHM bubmmorexa [TOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucremM ypaBHEHUH brbmmorexa LIOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHHIM
71 Pemenue cucrem ypaBHEeHU
79 KonTtponbHas paboTa 1mo Teme bubnmnoreka [JOK
"JluneliHble ypaBHEHUS" https://m.edsoo.ru/7f421044
73 KoopaunaTa To4uky Ha npsMoi bubmorexa [JOK
https://m.edsoo.ru/7f41de76
bubmmnoreka LIOK
& HicroBbie MpoMerKy Tkt https://m.edsog ru/7f41dff2
75 UucrnoBbie MPOMEXKYTKH
76 PaccTosnue Mvexcz[y IIB}/'MSI TOYKAMH
KOOPJIUHATHOU MPsIMOM
77 Paccrosinue Mex 1y IByMS TOUKaMH
KOOPAMHATHOW MPSMOUN
78 [IpsamoyrosibHas cucTemMa KoopAuHaT bubmmnoreka LIOK
Ha IUIOCKOCTHU https://m.edsoo.ru/7f41el6e
79 [IpsiMoyrosibHas cucTeMa KOOpAUHAT bubnuoreka [IOK
Ha IUIOCKOCTHU https://m.edsoo.ru/7f41e42a
80 [Tpumepst rpaduKoB, 3aTaHHBIX bubnuoreka [IOK



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a

bopmynamu

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

[Tpumeps! rpaduKoB, 3aJaHHBIX

bu6mmoreka IIOK

ol opmynamu https://m.edso00.ru/7f41ed80
82 [Tpumepst rpaduKoB, 3aJaHHBIX
dhopmynamu
83 [Tpumeps! rpaduKoB, 3aJaHHBIX
dhopmynamu
84 Urenue rpadiKoB peasibHBIX bubnmnoreka [IOK
3aBUCHUMOCTEN https://m.edsoo.ru/7f41ea24
85 Urenue rpadKoOB peaibHBIX
3aBHUCUMOCTEMN
bu6mmoreka [IOK
86 Honsrie Qyrkiim https://m.edsoo.ru/7f41ef06
87 I'padux ynkumum
. . bubmuoreka [IOK
88 CroficTea Qymkuuit https://m.edso0.ru/7f41f078
N N bub6mmoreka IIOK
89 C
poficTea ynicumit https://m.edsoo.ru/7f41f1fe
. bubmuoreka [IOK
%0 Jlneiinas ynicuns https://m.edsoo.ru/7f427282
. bubmuoteka [IOK
o Jlneiinas ynicims https://m.edso0.ru/7f427412
92 [TocTpoenue rpaduka TMHEHHON bubmuoreka HOK
byHKIIHA https://m.edsoo.ru/7f426d1e
93 [TocTpoenue rpaduka TMHEHHON
byHKIMH
94 KonrponsHas pabora mmo Teme bubmmnoreka LIOK

"KoopannaTel u rpaduku.

https://m.edso0.ru/7f41f50a



https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a

®ynkuun'/Beepoccuiickas
MpOBEpOYHas paboTa
[ToBTOpEHUE OCHOBHBIX TIOHATHI U
95 METOJIOB, 0000IIeHNE 1 bubmmoreka [IOK
3HaHu/ Beepoccuiickast mpoBepoyHast https://m.edsoo.ru/7f429c6c
pabota
96 I'paduk pynkuum y =[x|
97 I'paduk pynkuum y =[x|
[ToBTOpEHHE OCHOBHBIX MOHATHH U
98 METOIOB Kypca 7 Kiacca, 00001eHe 1 bubnnorexa HOK
HV P . ’ = https://m.edsoo.ru/7f429f32
3HAHUN
[ToBTOpEHUE OCHOBHBIX TOHATHI U
99 METOJIOB Kypca 7 Kiiacca, 00001enmne 1 Bubmorexa IIOK
. P ’ https://m.edsoo.ru/7f42a0e0
3HaHUU
100 Hrorosas koHTpoJibHAs paboTa 1
[ToBTOpEHME OCHOBHBIX MTOHATHI U
101 METOHO0B Kypca 7 Kijiacca, 0000I1eH1E 1 Bubmzorexa HOK
. P ’ https://m.edsoo.ru/7f42a27a
3HaHUH
[ToBTOpEHHE OCHOBHBIX TOHATHI U
102 METO/IOB Kypca 7 kiiacca, 00o01eHne 1 bubmiorexa LIOK
N ’ https://m.edso0.ru/7f42a900
3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOI'PAMME



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

8 KVIACC

KosnuecrBo yacos DJIEeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Kontpoasbnbie | IlpakTuueckue
n/n Bcero u3ydeHusi | oOpa3zoBarejbHbIE
padoThI padoThI
pecypcbl
1 KBangpaTHsiil KOpeHb U3 YKciia 1 brbmorexa LIOK
p P https://m.edsoo.ru/7f42d452
bu6mmoreka LIOK
2 [TonsiTHe 00 HppaIOHATHHOM YHCIIE 1
ppat https://m.edsoo.ru/7f42eaaa
3 JlecsaTuunble TpUOIUKEHUS 1
UPPALMOHAIBHBIX YUCEI
4 JlecsaTudHble TPUOTUKCHHUS 1
UPPALMOHAIBHBIX YHCEI
JlelicTBUTEIbHBIC YKCIa
CpaBHeHUE JENCTBUTEIBHBIX YHUCEN
CpaBHeHUE JeNCTBUTEIbHBIX YNCEI
3 Apudmernyeckuii KBapaTHBIH 1
KOpPEHb
9 YpaBHeHUE BUA X> = a 1
CaoiicTBa apupMETHUECKUX bubmuorexa HOK
10 . 1
KBaJIpaTHBIX KOpHEU https://m.edsoo.ru/7f42d862
CpoiicTBa aprhMeTHIECCKUX bubmmoreka LIOK
11 . 1
KBaJIpaTHBIX KOpHEU https://m.edsoo.ru/7f42d862
[IpeobpazoBaHMe YHCIOBBIX
12 BLII) a)KI;HI/Iﬁ CoJIepKaIIuX 1 butamorexa [OK
P > COPPIRam https://m.edso0.ru/7f42dd26
KBa/IpaTHbIE KOPHU
13 [Tpeobpa3oBaHue YUCTOBBIX 1 bubnuorexa HOK



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

BBIPAXECHUH, COACPIKALLINX
KBaJpaTHbIE KOPHU

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

[IpeoOpazoBaHUE YHUCTOBBIX

bu6mmoreka [IOK

14 BOIPAXCHIH, COZCPHAlX https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIC KOPHH
[IpeobOpazoBaHue YUCIOBBIX

15 BBIPAXKECHUM, COACPIKALLINX bubmiorexa [OK

https://m.edsoo.ru/7f42e262

KBaJIpaTHBIE KOPHU

16 CreneHs ¢ 1EebIM MOKa3aTeJIeM bubmmorexa LOK

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

CraHapTHas 3auch YUCA.
Pa3mepbl 00BEKTOB OKPYKAIOIIETO

17 MuUpa (OT IIEMEHTAPHBIX YaCTHUI] J10 bubmuoteka [IOK
KOCMHYECKUX OOBEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIBHOCTH MPOIIECCOB B
OKpY’KalolleM MUpe

18 CBolicTBa CTENEHU C LIEJIBIM bubmmnoreka LIOK
roKasarejieM https://m.edsoo.ru/7f435648

19 CBoiicTBa CTENEHHU C LEIBIM bubnuoreka 1IOK
roKasaTesiemM https://m.edsoo.ru/7f435648

20 CBoiicTBa CTEINEHHU C LEIBIM Bbubnmnoreka [JOK
[IOKa3aTeseM https://m.edsoo.ru/7f435648

21 CBOMCTBA CTENEHU C LETBIM bubmuoreka [IOK
MoKasaTeyeM https://m.edsoo.ru/7f43599a

99 CBo¥iCTBa CTEIICHH C TICIBIM bubmuoreka [IOK
MOKa3aTeyeM https://m.edsoo.ru/7f435ed6

23 KBanpaTHblii TpéxuiieH

24 KBaapatusiii TpéxuieH



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

o5 Pa3znoxxenue kBaipaTHOrO TPEXWICHA bubmmnoreka LIOK
Ha MHOXXUTEJU https://m.edsoo.ru/7f42fd38
26 Pa3noxenue kBagpaTHOro TpEXuiieHa bubmuoteka LIOK
Ha MHOXXUTEJU https://m.edsoo.ru/7f42fd38
KonTposnsHas paboTta mo remam
27 "KBanpaTtHbie kopHu. CTeneHu. bubmmorexa [TOK
Kpaparibiii Tpexsen’ https://m.edsoo.ru/7f42ec80
28 AdreOpaitieckas Apodk ]r?tlf[?sﬂll;l:::é(sao? 85%430382
JlomycTuMble 3HaYEHUS
29 MePEMEHHBIX, BXOAIIUX B
anreOpanyeckye BbIpaKeHUs
JomycTumbie 3HaYCHUS
30 MEePEMEHHBIX, BXOJIAIIUX B
anreOpanyuecKue BbIpaKeHUS
31 OCHOBHOE CBOMCTBO bubnuoreka [IOK
anrebpanyeckon Qpoou https://m.edso0.ru/7f4308e6
bubmuoreka [IOK
32 Coxpamenne apodeit https://m.edsog ru/7f430a8a
. bubmuoreka [IOK
33 Coxpauenne apodeit https://m.edsoclf ru/7f430f44
. bubnmnoreka [JOK
34 Coxpauenue 1podeft https://m.edsog ru/7f430f44
35 CioxeHue, BbIYUTaHUE, YMHOKECHUE bubmmoteka IIOK
U JICJICHUE alre0pandecKux Apooeit https://m.edsoo.ru/7f43128c
36 CrnoxxeHue, BBIYUTaHUE, YMHOKCHHE bubnuoreka HOK
U JleJieHne anreOpanyeckux pooei https://m.eds00.ru/7f4315c0
37 CrnoxxeHue, BBIYUTaHUE, YMHOXKCHHE bubnuoreka [IOK



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

U JIeTieHue anrebpandeckux apooeit

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

38 CrnoxxeHue, BBIYUTaHUE, YMHOKECHHE bubnuoreka [IOK
U JleIeHne anreOpanyeckux Jipooeit https://m.edsoo.ru/7f431a20
39 [IpeobpazoBanue BeIpaKeHU, bubmuoreka LIOK
coziepyKaIuX anreopandeckue Ipoou https://m.edso0.ru/7f43259c¢
40 [TpeoOpa3oBaHue BbIpakeHUil, bubnuoteka LIOK
coziepIKaIuX anreOpandeckue Ipoou https://m.edso0.ru/7f432736
a1 [IpeoOpa3oBanue BbIpAKEHUH, bubnmnoreka [IOK
CoZIepIKaIIUX anreopandeckue Ipoodu https://m.edsoo.ru/7f432736
42 KonTtponbHas paboTa 1o Teme bubmmnoreka LIOK
"AnreOpanueckas qpoop" https://m.edsoo.ru/7f431d36
bubmmnoreka LIOK
43 Keanpatioe ypasHene https://m.edsoclf ru/7f42eela
44 Henonnoe kBagparHoe ypaBHEHUE brbmmorexa LIOK
https://m.edsoo.ru/7f42eela
45 Henonnoe kBagpaTHOe ypaBHEHHE bubnmoreia LIOK
https://m.edsoo.ru/7f42eela
46 Popmyia KOpHEN KBaIpaTHOTO bubmmoreka LIOK
yYpaBHEHHUs https://m.edsoo.ru/7f42f158
47 dopmysia KOpHEHN KBapaTHOrO bubmuoteka [IOK
ypaBHEHUS https://m.edsoo.ru/7f42f3f6
48 ®dopmysia KOpHEN KBaIpaTHOrO bubmuoteka [IOK
YpaBHEHUS https://m.edsoo.ru/7f42f5a4
bubmmoreka LIOK
49 Teopea Buera https://m.edsog ru/7f42fefo
bubmmoreka LIOK
S0 Teopema Buera https://m.edsog ru/7f430076
51 Pemenne ypaBHEHMI, CBOAAIINXCS K bubnuoreka [JOK



https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076

KBaJIpaTHbIM https://m.edso0.ru/7f43c542
Pewrenue ypaBHeHMI, CBOAAIINXCS K bubmmoreka LIOK
52
KBaJIpaTHbIM https://m.edso0.ru/7f43c3d0
53 [pocTeiimue 1poObHO-pariiOHATIEHBIE bubmuoreka LIOK
ypaBHEHUS https://m.edsoo.ru/7f4328c6
[Tpocreiimue qpoOHO-paniMOHAIbHBIE bubnuoteka LIOK
o4
YpaBHEHUS https://m.edsoo.ru/7f432b6e
55 PenieHnie TEKCTOBBIX 3a/1a4 C bubmuoreka [IOK
ITOMOIIBIO KBAJPATHBIX YPaBHEHUI https://m.edsoo.ru/7f42f75c
Pemenune TeKCTOBBIX 33724 C bubmuoreka [IOK
56 .
IIOMOIIBIO KBaJPAaTHBIX YPaBHEHUI https://m.edsoo.ru/7f42{8f6
57 KonTposabHas pabota o teme bubnuorexa [IOK
"KBanpaTHble ypaBHEeHUA" https://m.eds00.ru/7f4301f2
JInHetHOe ypaBHEHUE C IBYMS
58 HepEeMEHHBIMH, €T0 rpaduk,
IpUMEpPHI PEIICHUs YpaBHEHUH B
LEJIbIX YUCIIaX
JInHeitHoe ypaBHEHHE C ABYMS
NepeMeHHBIMH, €T0 rpaduK,
59 PUMEPHI PEIICHUs YPaBHEHUH B
HEeJbIX YUCIIaX
JIuneitHoe ypaBHEHHE C ABYMS
60 NepeMeHHbIMH, €ro rpaduk,
IPUMEPHI pEIICHUS] YPaBHEHUH B
HEJIbIX YUCITaX
61 Penrenue cucreM AByX JIMHEHHBIX
YpaBHEHH ¢ IBYMs IEPEMEHHBIMU
62 Pemenne cucrem ByX JIMHEHHBIX



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

YPaBHEHHUM C IByMs IIEPEMEHHBIMU

63

Pemenne cucrem aBYX JIMHEWHBIX
YPaBHEHMH € JBYMs IEPEMEHHBIMU

64

IIpumepsl pemieHus cucrem
HEJIMHEWHBIX YPAaBHEHUM C IBYMsI
nepeMeHHbIMU

65

[IpumMepsl pereHuns: CucTemM
HEJIMHEWHBIX YPABHEHHUU C ABYMsI
[IEpEMEHHBIMHU

66

I'padmyeckast uHTEpIIpETaIUA
YpaBHEHHS C IByMsI IEPEMEHHBIMU U
CHCTEM JIMHEHHBIX YPABHEHUH C
JBYMs IEPEMEHHBIMU

bubmunorexa LIOK
https://m.edso0.ru/7f43d6d6

67

['paduueckas nnTepnperamus
ypaBHEHHUS C IByMsl IEPEMEHHBIMU U
CHUCTEM JIMHEWHBIX YpaBHEHUH C
JIBYMSI IEPEMEHHBIMU

Bu6munoreka LIOK
https://m.edso0.ru/7f43d6d6

68

Penrenne TEKCTOBEIX 3a7a4 C
ITOMOIIBIO CHUCTEM YPABHEHUHN

69

Pemrenue TeKCTOBBIX 3a/1a4 C
IIOMOILbIO CUCTEM YPABHEHUN

70

Penrenne TeKCTOBBIX 3a/1a4 C
IIOMOLIBIO CUCTEM YPABHEHUM

71

UucnoBble HEPAaBEHCTBA U UX
CBOMCTBa

72

YucaoBble HEPABEHCTBA U UX
CBOMCTBa

73

HepaBeHcTBO ¢ 01HOM NTepeMEHHON



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

74 JInneliHble HEPaBEHCTBA C OJHOU bubmmnoreka LIOK
MEPEMEHHON U UX pelIeHUe https://m.edsoo.ru/7f42c692
75 JIuHeitHbIe HEPAaBEHCTBA C OJTHOM bubmuoteka LIOK
MEPEMEHHON U UX pElIeHNE https://m.edso0.ru/7f42c840
76 JInHeiiHble HEpaBEeHCTBA C OJIHOU
IIEPEMEHHON U UX PELICHUE
77 Cucrtembl JIMHEMHBIX HEPABEHCTB C bubnmnoreka LIOK
OJIHOM ITIEPEMEHHOM U UX pELICHUE https://m.edsoo.ru/7f42ch88
78 CucTeMbl JIMHEWHBIX HEPABEHCTB C bubnuoreka HOK
OJIHOM ITIEPEMEHHOM U UX pELICHUE https://m.edsoo.ru/7f42cd2c
79 CucTeMbl IMHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX pELICHUE
N306pakeHue perieHus JIMHEHHOTro
80 HEPaBEHCTBA U UX CUCTEM Ha bubamorexa [JOK
. . https://m.edsoo.ru/7f42c9e4
YHUCJIOBOM MPsSMOiA
N3o0pakeHue pemeHus JIMHEWHOTO
81 HEPaBEHCTBA U UX CHCTEM Ha bubmoreia LOK
. . https://m.edsoo.ru/7f42c9e4
YHUCIIOBOM MpsIMOI
KonTtponpnas pabota o remam
82 "HepasencrBa. Cucremsl
ypaBHEHUN"
bu6mmoreka IIOK
83 Howsrie gymkuii https://m.edsoo.ru/7f433c12
84 OO0nacTh omnpe/eieHrs 1 MHOXKECTBO bubmuoreka [IOK
3HAYCHUN (QYHKIIUU https://m.edsoo.ru/7f433d84
85 Crioco0b1 3a1aHus PyHKIUI
86 I'paduk pysxunn
87 CpoiicTBa (pyHKIINH, UX



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

oToOpakeHue Ha rpaduxe

Urenne u mocTpoeHue rpa)ukoB

88
byHKIMIA
89 [Ipumeps! rpadgukoB GyHKIHH,
OTpaXkarolIuX peasbHbIe MPOIECCHI
OYHKIUY, ONMUCHIBAIOIINE TPIMYIO U
90 06y aT]I-I{ 10 MIPOTIO H(I)?{anmile ’ butmorexa [OK
PATHYIO Tporophl https://m.edsoo.ru/7f434bbc
3aBHCHMOCTH, HX Tpaduku
91 'unep6ona
92 ['unepbomna
bu6mmoreka LIOK
93 r =x?
pacpuic pymumi y = X https://m.edsoo.ru/7f4343e2
bu6mmoreka IIOK
— 2
%4 Ipagui pyniunn y =x https://m.edso0.ru/7f434572
Oyakuu Yy =X3, y= X3,y = VX, y =
95 |X|}'Ir a(bnti/ecxoey emeHZIe ’ bubmmorexa [TOK
- 1P . p . https://m.edsoo.ru/7f434d38
YPaBHCHHI U CUCTEM YPaBHCHHI
NroroBast KOHTpOJIbHAA
96 abora/Bcepoccuiickast mpoBepoYHas bubmoreia [OK
p https://m.edsoo.ru/7f434eb4
pabora
[ToBTOpEHNE OCHOBHBIX MOHITUN U
97 METOJOB KypcOB 7 U 8 KJIACCOB, bubnmnoreka LIOK
00o06menue 3nanuit/ Beepoccuiickas https://m.edsoo.ru/7f4371aa
npoBepouHas paboTta
[ToBTOpEHNE OCHOBHBIX MOHITHN U
98 METOJI0B KypCOB 7 U 8 KJIacCOB butamorexa [IOK
HOB KYP . ’ https://m.edso0o0.ru/7f43736¢
000011eHIE 3HAHUIT
99 [ToBTOpEeHNE OCHOBHBIX TTOHATHI 1 bubmuoreka [IOK



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f43736c

METOJI0B KypcoB 7 U 8 KJIacCOB,
000011eH1E 3HAHUI

https://m.edsoo.ru/7f437510

HOBTOpCHI/IC OCHOBHBIX IIOHSTHI U

bu6mmoreka [IOK

100 MCTOIOB Kypeos 7UH 8 xaccos, 1 https://m.edsoo.ru/7f4376b4
000011eHIE 3HAHNIT
[ToBTOpEHNE OCHOBHBIX MTOHATUIN U
101 METOJIOB KYypCOB 7 U 8 KI1acCOB 1 Bubmorexa HOK
FIOB KYP . . ’ https://m.edsoo.ru/7f436b88
000011eHNE 3HAHUI
[ToBTOpEeHHE OCHOBHBIX IOHATHH U
102 METOIOB KYpCOB 7 U & KJ1accOB 1 Bubmaorexa [IOK
#IOB XYP . ’ https://m.edsoo.ru/7f437858
000011eHIE 3HAHWIT
OBIIEE KOJIJMYECTBO YACOB I1O 102

[NPOI'PAMME



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

9 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecrBo yacoB

Bcero

KontpouabHbie
padoThI

IIpakTuyeckue
padoThI

Jara
U3y4YeHus!

DJIEeKTPOHHbIE
nugposbie
oOpa3oBaTeJibHbIE

pecypcsl

PammonanpHbIe UHCTAa,
HppaIMoHaIbHbIC YMCIa, KOHCUHBIC U
OECKOHEUHBIC JIECITUYHBIE IPOOH

MHO0KeCcTBO AEUCTBUTEIIHLHBIX YHCEIT,
JEHICTBUTENILHBIE YHCIIA KaK
OeCKOHEYHbIE AeCATUYHBIEC POOH

B3anMHO 0ZJHO3HaYHOE COOTBETCTBUE
MEXK]ly MHOYKE€CTBOM JEHCTBUTEIIBHBIX
4KCEJI U MHOKECTBOM TOYEK
KOOPAMHATHOW NPSAMOU

CpaBHEHUE NENUCTBUTENBHBIX YHUCEIL,
apudmMeTnuecKue AeHCTBHS C
JNEHCTBUTENIBHBIMY YU CIIAMU

HpI/I6HI/I)KéHHOC 3HA4YCHUC BCIINYHHDI,
TOYHOCTDb l'IpI/I6J'II/I}KeHI/I${

OxpyrieHue yncen

Oxpyriienue yncen

[Ipukuaka u olleHKa pe3yJIbTaTOB
BBEIUHCJIEHUH

[Ipukuka 1 oLEHKa pe3yJIbTaToB
BBIYHUCIIEHUN

10

Jluneiinoe ypaBHeHue. Perenue

bu6mmorex [IOK




YPaBHEHUM, CBOJSIIMXCS K JINHEUHBIM

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

JInnelinoe ypaBHeHue. Pemenue

11
YPaBHEHMM, CBOASAIINXCS K JINHENHBIM
KBanpaTtHoe ypaBHeHue. Penienne
. bu6 OK
12 YpaBHEHHH, CBOJIAIIUXCS K nbnnotexa I
https://m.edsoo.ru/7f43c542
KBaIpaTHBIM
KBanpatHoe ypaBHenue. Penienne
o bubmuoteka LIOK
13 YpaBHEHUH, CBOISIIMNXCS K nbsorexa I
https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
bubmuoteka LHOK
14 bukBanpaTHbie ypaBHEHHS nommoreka L
https://m.edsoo.ru/7f43c3d0
bub. K
15 buxBanpatHbie ypaBHEHUS noamoreka LO
https://m.edsoo.ru/7f43c3d0
[Ipumeps! penieHns ypaBHEHUN
16 TPEThEN U YETBEPTOM CTENEHEN
pa3IokKEeHNEM Ha MHOXKHTEIH
[Ipumepsl penieHus ypaBHEHUN
17 TpeThel U YEeTBEPTOU CTETICHEH
pa3yIoKEHUEM Ha MHOXKUTEN
18 Pemenue npoGHO-paliioHaIbHbBIX bubmuorexa HOK
YpaBHEHUM https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOHO-pariMmoHaIbHBIX bubmmnoreka LIOK
YpaBHEHHUM https://m.edso0.ru/7f43c9b6
20 Pemrenne TekCTOBBIX 3a1a4
anredbpanyecKuM METOJI0M
21 Pemenune TekCTOBBIX 3a1a4
anreOpanyecKuM METOI0M
22 Pemrenne TekcTOBBIX 3a1a4



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

anredbpanyuecKuM METOI0M

KonrponpsHas padora mo Teme

23 "YpaBHEHUS C OJHON EPEMEHHON"
24 YpaBHEeHHE C IBYMsI IEPEMEHHBIMU U bubnuoreka LIOK
ero rpauk https://m.edsoo.ru/7f43d0b4
o5 VYpaBHEHHE ¢ ABYMS IEPEMEHHBIMU U bubnuoteka LIOK
ero rpauk https://m.edsoo.ru/7f43d0b4
26 Cucrema AByX JIMHEHHBIX ypaBHEHUN
C IByMs IIEPEMEHHBIMH U €€ peleHue
97 Cucrtema IByX JMHEUHBIX YpaBHEHUH
C IByMs IIEPEMEHHBIMH U €€ peleHue
28 Cucrema AByX JTMHEHHBIX yPaBHeHHﬁ
C IByMs IIEPEMEHHBIMU U €€ pelleHue
29 Cucrema AByX JTMHEHHBIX YpaBHEHUI
C IByMsI IIEPEMEHHBIMU U €€ peLECHUE
Pemenue cucreM AByX ypaBHEHUH,
30 OJTHO U3 KOTOPBIX JITHEMHOE, a Ipyroe bubmorera [JOK
. https://m.edsoo.ru/7f43d23a
— BTOPOH CTENIEHU
Pemenne cucreM aByx ypaBHEHMH,
31 OJTHO U3 KOTOPBIX J]I/I};GI?;EOG, a ipyroe bubmorexa [IOK
. https://m.edsoo.ru/7f43d55a
— BTOPOH CTENIEHU
Pemenue cucreM AByX ypaBHEHUH,
32 OJIHO U3 KOTOPBIX JITHEMHOE, a Ipyroe
— BTOpPOM CTEIEHH
Pemenue cucreM IByX ypaBHEHHI,
33 OJTHO M3 KOTOPBIX JIMHEHHOE, a APYToe
— BTOpPOM CTEIIEHU
34 I'padmyeckast uHTEpIpETAINA



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

CUCTEMBI YPABHEHUH C IByMs
[IEpEMEHHBIMU

PelieHue TEKCTOBBIX 3a7a4

35
anreOpanyecKumM crocooom
36 Pemienue TekcToBbIX 3a/1a4
anreOpandecKum crocooom
37 KontponbHas paboTa mo Teme
"Cuctembl ypaBHEHUI"
38 UucnoBsle HEPAaBEHCTBA U UX
CBOMCTBA
YucnoBble HEPAaBEHCTBA U UX bubmmnoreka LIOK
39 .
CBOMCTBa https://m.edsoo.ru/7f43ad5a
40 JIuneliHble HEPaBEHCTBA C OAHOU bubmmnoreka LIOK
MEPEMEHHON U UX pellleHUe https://m.edsoo.ru/7f43af08
41 JIuneiiHble HEpaBEHCTBA C OHOM bubmuoteka [IOK
MEPEMEHHON U UX PEIIECHUE https://m.edsoo.ru/7f43af08
42 Jlunelinple HepaBEHCTBA C OHOM bubnmnoreka [IOK
MEPEMEHHON U UX PEIIECHUE https://m.edsoo.ru/7f43af08
CucTtembl JIMHEMHBIX HEPABEHCTB C
43 OJIHOM IIEPEMEHHOMN U UX PELICHUE
44 CucTembl JIMHEWHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOMN U UX PEILICHUE
45 CHCTfMH JIHHep”IHfo HEPaBEHCTB C
OJTHOM TIepEeMEHHOM U UX pelIeHe
46 KBaznpaTHble HEPaBEHCTBA U UX bubmuoteka [IOK
pelieHue https://m.edsoo.ru/7f43b098
47 KBaznpaTHble HEPaBEHCTBA U UX bubmuoteka LIOK

pelieHue

https://m.edsoo.ru/7f43b21e



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

KBaznpaTHble HEpaBEHCTBA U UX

bubmnoreka IIOK

48 pelIeHue https://m.edsoo.ru/7f43b5a2
49 KBanpaTHbie HEpaBEeHCTBA U UX
perieHue
50 KBanpaTHbie HEpaBeHCTBA U UX
pelieHue
I'padnueckas naTepnperanus
ol Hzp;bBeHCTB 51 CI/ICTSMpHep:BCHCTB c bubmmorexa LIOK
https://m.edsoo.ru/7f43b098
IBYMS TIEpEeMEHHBIMU
I'padmyeckast uHTEpIpETAINS
52 HEPaBEHCTB M CHCTEM HEPaBEHCTB C
IBYMS ITe€peMEHHBIMU
53 KontponbHas paboTa mo Teme
"HepaBencrsa"
54 Ksagparuunas Gynknmsi, €€ rpadux u bubmmoreka LIOK
CBOMCTBA https://m.edsoo.ru/7f4396c6
55 KBanparnunas pyHkmus, e€ rpadux u bubnuoreka HOK
CBOMCTBA https://m.edso0.ru/7f439842
56 KBanparnunas ¢pyHkmus, e€ rpadux u bubmmoreka LIOK
CBOMCTBa https://m.edsoo.ru/7f4399b4
57 [Tapa6ona, KOOpAUHATHI BEPLIUHBI bubmuoteka LIOK
mapaboJibl, OCb CHMMETPUH NTAapadOJIbI https://m.edsoo.ru/7f439eb4
58 [Tapaboina, KOOpAMHATHI BEPIIUHBI bubnmoreka [IOK
napabosibl, OCb CHMMETPUHU MTapaloJIbl https://m.edsoo.ru/7f43a03a
59 [TapaGosna, KOOPAUHATHI BEPITUHBI bubmmoreka LIOK
mapaboJibl, OCb CHMMETPUU NAPaOOJIbI https://m.edsoo.ru/7f43alac
60 [Tapabosa, KOOpAUHATHI BEPIITUHBI bubmuoreka HOK

napaboJibl, OCh CHMMETPUH MapaldoIIbl

https://m.edsoo.ru/7f43a31e
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[Tapa6ona, KOOpAUHATHI BEPUIUHEI

bubmnoreka IIOK

o1 napabosibl, OCb CHMMETPUHU TTapaloIIbI https://m.edsoo.ru/7f43a526
62 [Tapaboina, KOOpAMHATHI BEPITUHBI
napaboJibl, OCb CHMMETPUHU MapadoJIbl
63 I'paduxu pyskmuii: y=kx, y = kx +
b, y=k/x, y=x3, y=vX, y=[X|
64 I'paduxu pyskmuit: y=kx, y = kx +
b, y=k/x, y=x3, y=vX, y=[X|
65 I'paduxu pynkumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
66 I'paduku pynknmit: y = kx, y = kx +
b, y=k/x, y=x3, y=vXx, y=[X|
67 I'paduku pynkumit: y =kx, y = kx +
b, y=k/x, y=x3, y=vx, y=[x|
I'paduku pynkumit: y =kx, y = kx +
68
b, y=k/x, y=x3, y=vx, y=[x|
69 KonTtponbHas paboTa mo Teme bubnmnoreka [IOK
"®dyukun" https://m.edsoo.ru/7f43ab84
70 [lonsiTHEe YnCIOBOM bubmuoreka [IOK
IIOCJIEIOBATEIBLHOCTH https://m.edsoo.ru/7f43e6c6
3ajaHue nociae0BaTeIbHOCTH
71 peKyppeHTHOH (hopMyIION 1 bubmiorexa LIOK
. https://m.edsoo.ru/7f43ebda
dbopmyIoi N-ro wieHa
79 Apudmernyeckas u reoMeTpuyecKas bubmuoreka LIOK
MPOrpeccuu https://m.edsoo.ru/7f43ed7e
73 ApudmeTndeckas U reoMeTpUUECKast bubnmnoreka [IOK
MPOrpeccuu https://m.edsoo.ru/7f43f3b4
74 dopMyIibl N-TO YIeHa bubnuoreka [IOK



https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4

apu(MeTHIecKOi U TeOMeTPHUYECKOM
IPOrPECCUid, CyMMBI IIEPBBIX N
YJICHOB

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

75

®opMyIibl N-TO YIeHa
apuQMETHIECKON ¥ TCOMETPUICCKOM
MPOTrPECCUI, CYMMBI ITEPBBIX N
YJIEHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43ef2c

76

®opmyisl N-ro wieHa
apu(pMETHUUECKON U TEOMETPHUECKON
IIPOrpeCcCuil, CyMMBI IIEPBBIX N
YJICHOB

bu6mmoreka LIOK
https://m.edsoo.ru/7f43f0c6

77

@opMyibl N-TO YIeHa
apu(MeTHuecKoi u reoMeTpuUYeCcKoi
IIPOrPECCUil, CyMMBI IIEPBBIX N
YICHOB

bubnmnoreka LIOK
https://m.edsoo.ru/7f43f72¢

78

@opMyIibl N-TO YIeHa
apu(MeTHIecKoi 1 TeoOMeTpHUIECKOI
IIPOrPECCUii, CyMMBI IIEPBBIX N
YJICHOB

Bbub6munoreka LIOK
https://m.edso0.ru/7f43f8a0

79

N3o0paxeHne 4WieHOB
apuQMETHIECKON ¥ TCOMETPUICCKOM
MpOrpeccuil TOYKaMu Ha
KOOPAMHATHOW IIIOCKOCTH

80

N306pakeHue 4aeHoB
apu(pMETUIECKON U TEOMETPHUECKON
IIpOrpeccuil TOYKaMu Ha
KOOPAMHATHOU INIOCKOCTH

81

JIMHEeMHBIN U SKCIIOHECHIIMAILHBIN
pocTt



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

82

Cno’xHble POLIEHTHI

bub6munoreka LIOK
https://m.edsoo.ru/7f43fe0e

83

CnoxHele IMPOLCHTHI

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

84

KonTponrHnas pabora o teme
"YuCII0BEIE TIOCIEN0BATENLHOCTH"

bu6mmoreka IIOK
https://m.edsoo.ru/7f4404f8

85

[ToBTOpenue, 0600ImEeHNE U
cUcTeMaTH3amys 3HaHUH. 3alkCh,
CpaBHEHUE, NEHUCTBUS C
IENCTBUTENHHBIMY YUCIIAMH,
YHCIIOBas psiMast

86

IToBTOpenue, 0600IIeHNE U
cucTeMaTu3anus 3HaHui. [IponeHTsl,
OTHOILCHUS, IPOIIOPLIUH

87

[ToBTOpeHue, 0000IICHNE 1
CHUCTEMaTH3alUs 3HAHUH.
Oxpyrienue, NpuOIMKEeHUE, OlEHKA

88

[ToBTOpenue, 0600IIeHNE U
cucTeMaTu3anus 3HaHui. Pemenne
TEKCTOBBIX 3a7]a4 apu(PMETHUCCKUM
CIIoco0ooM

bub6munoreka LIOK
https://m.edso0.ru/7f443b12

89

[ToBTOpenue, 06001mIeHNE U
cucTeMaTu3alus 3HaHui. Pemenne
TEKCTOBBIX 3a71a4 apU(METHUUCCKIM
CIocoooM

bubmuoreka IIOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpEeHME, 000OIICHNE 1
cucTeMaTHu3aIus 3Hannii. Pemenne
TEKCTOBBIX 33/1a4 apU(METUICCKUM
crocooom

bu6mmoreka [IOK
https://m.edsoo.ru/7f443fea



https://m.edsoo.ru/7f43fe0e
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https://m.edsoo.ru/7f443fea

[ToBTOpenue, 06001IIeHNE U
CHCTeMaTU3allus 3HAHHH.

bu6munorexa LIOK

o1 [IpeobpazoBanue anredGpanuecKux https://m.edsoo.ru/7f4441ca
BBIPYKEHUH, JTOITyCTUMBIC 3HAYCHUS
[ToBTOpenue, 0600IICHNE U

92 cUCTEeMaTU3alus 3HAaHU . bubmmorexa [JOK
[IpeobpazoBanue anredGpandecKux https://m.edsoo.ru/7f444364
BBIPYKECHUH, JTOITyCTUMBIC 3HAYCHUS
[ToBTOpEeHME, 0000IICHNE 1

93 CUCTEMaTU3alusl 3HAHUH. bubmmnoreka LIOK
[TpeobpaszoBanue anreOpandecKux https://m.edsoo.ru/7f444612
BBIPQ)KEHUH, JOMYCTUMbIEC 3HAUCHUS
[ToBTOpEeHME, 000OIICHNE 1

94 CHCTEeMaTH3alMs 3HAHUH. bubnuoreka [IOK
[IpeobpazoBanue anredOpandecKkux https://m.edsoo.ru/7f444a94
BBIPa)KEHUH, JTOMyCTUMBbIE 3HAUCHUS
[ToBTOpenue, 06001IeHNE U

95 cucteMaru3anus 3HaHUuM. OyHKIUU: bubnmnoreka [IOK
MOCTPOEHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f444c56
byHKIMA
[ToBTOpenue, 0000mEeHNE U
cuctemMaTu3anus 3HaHuil. OyHKIUK: bubmuoteka LIOK

96 .
MOCTPOEHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f444f44
byHKIHiA
[ToBTOpenue, 060061mIeHNE U

97 cucreMatusanus 3HaHUuM. OyHKIUK: bubmmoreka LIOK
IIOCTPOCHUE, CBOWCTBA U3YyUYECHHBIX https://m.edsoo.ru/7f44516a
byHKIUH

98 [ToBTOpEeHME, 000OIICHNE 1 bu6mmoreka LIOK



https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
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cucTeMaTu3auus 3HaHui. QyHKIWUK:
MMOCTPOECHHE, CBOMCTBA U3YUYEHHBIX
byHKIUH

https://m.edsoo.ru/7f4452¢e6

[ToBTOpeHME, 000OIICHNE 1

99 CHCTeMaTH3alUs 3HAHU . 1 bubnuoteka [JOK
I'paduueckoe penieHre ypaBHEHUN U https://m.edsoo.ru/7f445516
UX CHUCTEM
[ToBTOpenue, 0600ImIeHNE U
CHUCTEMAaTHU3aILUs 3HAHUM.

100 . 1
I'paduaeckoe perenne ypaBHEHUN 1
UX CHCTEM

101 HroroBast KOHTpOIBHAS padboTa 1

102 O606erHI/Ie Y CUCTeMAaTH3aIUS 1
3HaHUHN

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME
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https://m.edsoo.ru/7f445516




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O IPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI IUVISA YHEHUKA

1. KO.H.MakapserueB, H.I'. Munmtok u nip.; Anredpa 7 kiacc; MockBa
«ITpocgernienner, 2024r.;

2. 10. M. Konsarus u nip.; Anredpa 9 kiacc; Mocksa «IIpocsimienue», 2017T.;
3. KO.H.Makapsrues, H.I'. Munatok u ap.; Anredpa 8 kimacc; Mocksa

«IIpocsemienner, 2024r.;

METOANYECKHUE MATEPHUAJIbBI IUISA YUUTEJIA
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1.yun.py;

2. bubnmmoreka [IOK






