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HOACHUTEJIBHAA 3AIINCKA

AnantupoBaHHas pabodasi mporpamma mno yueoOHoMmy npeamery anredpa st 9-
B xmacca mna ywammxes ¢ OB3 cocraBieHa B coorBercTBuM ¢ PDenepaibHbIM
rOCyJapCTBEHHBIM  00pa30BaTeNbHBIM  CTAHAApPTOM  OCHOBHOTO  OOILEro
oOpa3oBaHus OOYYaIOIIUXCS C OrPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 3]I0POBBS,
YTBEPXKJICHHOTO MpUKa3oM MuHucTepcTBa 00pa3oBaHHMsl W Hayku Poccuiickoi
Oenepar ot 19.12.2014 Ne 1598 (¢ mONOAHEHUSIMH W H3MEHEHHUSMH, Ha
ocHOoBaHMM DenepaibHONl  aZaNTUPOBAHHOW 00OpPa30BATENBHOW  MPOrpPaMMBbI
OCHOBHOT'O o0miero oOpazoBanusi s oOywatomuxcss ¢ OB3  (mpukas
Munnpocgemenuss ot 24.11.2022 Nel025), MeToIMYECKUX PEKOMEHIAIMN K
nucekMy MuHuUCTEpcTBa 00pa3oBaHusl Hayku U Moionexu PecryOonuku KpeiMm ot
29.02.2024 Ne1311/01-14.
B coorBercTtBuM ¢ nmyHktoMm 6 crateu 41 @3 ot 29.12.2012 Ne273-D3
«O06 obpazoanuu B Poccuiickoit deneparun» (O3-315 ot 08.08.24 «O BHEceHUU
u3meHennit B DenepanbHblii  3akoH  «O0 oOpazoBanuum B Poccuiickoit
®denepann»), Ha OCHOBAHMHM KOJUIETHAJIBLHOIO 3aKIIOUYCHUS TIIMIIK ot
26.05.2021 Ne 67 wu 3asBieHust poaurtenein ot 29.08.2025, KomieruajibHOTO
sakimoueHust TIIMIIK ot 26.05.2021 Ne 63 u 3asBienus poaureneit ot 29.08.2025

Ha u3ydenue yuebHOro kypca «Anrebpa» orBomutcs B 9-B kmacce — 102
yaca (3 yaca B HE/IeII0).



Anrebpa sBISETCS OJHUM M3 OMNOPHBIX KypCOB OCHOBHOTO OOIIEro
o0Opa3oBaHus: OHa 00ECIIEYMBAET U3YUYCHHUE IPYTUX JUCLUUIUINH, KAK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMaHUTApHOTO IUKJIOB, €€ OCBOEHHE HEOOXOAMMO IS
POJOJIKEHUSI 00pa30BaHUs U B MOBCETHEBHOM KMU3HU. PazBuTue y oOydaronmxcs
HAyYHBIX TMPEACTABICHUN O TMPOUCXOKIACHUM € CYITHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpaKeHUs MaTEMaTHYECKON HayKOM SIBJICHUM U MPOIIECCOB
B MpUPOJIE U OOIIECTBE, POJIM MATEeMATHUYECKOTO MOCIUPOBAHUS B HAYYHOM
NO3HAHUU U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIIUICHHS, HEOOXOJUMBIX /ISl aJaNTallid B COBPEMEHHOM IIU(PPOBOM
obmiectBe. M3ydenue anreOpbl oOecriedyuBaeT pa3BUTHE YMEHHUS HaOJIIOJaTh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTHUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOM JCHCTBUSI M BBIBOIHI,
dbopmynupoBath yrBepxkieHus. OcBoeHUE Kypca anreOpbl 00ecreuynBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJIEHUsI O00YyYalolUXCsi: OHM MCHOJB3YIOT JIEYKTUBHBIE U
WHAYKTUBHBIE pacCyXIeHUs, 0000IIeHNe U KOHKPETU3alNI0, aOCTparupoBaHue M
ananoruto. OOydenme anreOpe  mpeamoiiaraeT  3HAYUTENBHBIA  O0BEM
CaMOCTOSITENIFHOW ~ JIEATENHHOCTH OOYYalOUIMXCs, MOITOMY CaMOCTOSITEIbHOE
peleHue 3a1a4 SBISETCs peann3alei 1esITeIbHOCTHOTO IPUHIINAIIA 00yUeHHSI.

B crpykrype mporpammbl yueOHOro kypca «Amnrebpa» najisi OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COAECPKATEIbHO-METOANYECKUE
nuHun: «Yucna v BEIYUCICHUS Y, «ANTeOpandecKkue BhIpaXKEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkimuy. Kaxmas W3 3THX COAepKaTelbHO-METOIUIECKIX
JMHUI pa3BUBAETCS Ha MPOTSHKEHUH TPEX JIET U3YUYEHUsI Kypca, B3aUMOICUCTBYS C
IPYTUMHU €ro JUHuSMUA. B xome wm3ydeHus ydeOHOro Kypca oOydaronumcs
NPUXOTUTCS JIOTHYECKU PACCYXAaTh, MCIOIb30BAaTh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B cBsi3u ¢ 3TUM B mporpamMmy y4deOHOro Kypca «AmnreOpa» BKIIOUEHBI
HEKOTOpPBhIE OCHOBBI JIOTHMKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX pazjeiiax
MaTeMaTUYECKOro 00pa30BaHUs U CIOCOOCTBYIONIME OBIAJACHHUIO O0YYaIOUTMMHUCS
OCHOB  YHUBEPCAJIBHOTO MaTeMaTH4ecKoro s3eika. CopepxaTrenpHOM U
CTPYKTYPHOM OCOOEHHOCTBIO yuyeOHOro Kypca «Ainredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conepxxanue nuHUM «YHYuCHa W BBIYUCICHUS» CIYKAT OCHOBOW JIJIA
JaJIbHEHIIIETO W3YYeHHs] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYArOIIUXCS
JIOTUYECKOT O MBIIUICHUS, (POPMUPOBAHUIO YMEHHUSI MOJIH30BATHCS AITOPUTMAMHU, a
TaK)Ke MPUOOPETCHUIO MTPAKTUYECKUX HABBIKOB, HEOOXOMUMBIX JJIsI IOBCEIHEBHOM
*KU3HU. PazBUTHE MOHITUS O YKMCJIE Ha YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMH W HUPPANHUOHAIBHBIMHM YHCIAMHU, (HOPMUPOBAHHEM
NPEACTAaBICHUNA O JEHUCTBUTEIBHOM 4YHUCJE. 3aBEPIICHUE OCBOEHUS YHCIOBOM
JIMHUY OTHECEHO K CpeTHeMYy 0011eMy 00pa30BaHHUIO.



ConeprkaHne IBYX alreOpanvecKux JTHHUNA — «ANTreOpandecKre BRIPAKCHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (POPMHUPOBAHUIO y OOyHaIOLIUXCS
MaTeMaTUYeCKOro ammnapara, HeOOXOAMMOIo JUIsl pelieHHs 3ajad MaTeMaTHKH,
CMEXHBIX TMPEIMETOB U NPAKTHKO-OPUEHTHUPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOI'0 00miero oOpa3oBaHMsl y4eOHBIM MaTepuan TPYNIUPYETCs BOKPYT
palMoHaNbHBIX BbIpaKeHUH. Anredpa JeMOHCTPUPYET 3HaUeHHE MaTEeMaTHKU Kak
A3bIKa IS TIOCTPOCHHUS] MaTeMaTUYECKUX MOJeNed, OIMUCAaHUS MPOIECCOB U
ABIIEHUN peampbHOro Mwupa. B 3amaum oOydeHuss anreOpe BXOIAT TaKxkKe
JalbHEHIIee pPa3BUTHUE aNTOPUTMUYECKOTO MBIIIJICHUS, HE00XOauMoro, B
YaCTHOCTH, JMJII OCBOEHHMS Kypca HWH(GOPMAaTUKHU, M OBJIAJICHUE HaBbIKaMU
JeNYKTUBHBIX paccyxaeHuid. [IpeoOpa3oBanrue cUMBOIBHBIX (OPM CIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHUS, CIOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPYECTBY.

Copnepxxanue QpyHKIIMOHATbHO-TpAaUUECKON JIMHUYU HALIEIEHO Ha MOJIy4eHHE
oOyJarouuMucs 3HaHUM 0 QYHKIUSAX KaK Ba)KHEHIIEW MaTeMaTHUYecKOM MOJemu
JUIS OTMCAHUSl U UCCIIEOBAHMS Pa3HOOOPA3HBIX MPOIIECCOB U SBJICHUHN B MPHUPOJIE
u obOmectBe. M3yueHue marepuana CrnocoOCTBYET Pa3BUTHIO y OOyYaroluxcs
YMEHHUS UCIIOJIb30BATh PA3JIMYHbIE BBIPA3UTEIbHBIE CPEJICTBA A3bIKA MATEMATUKU —
CJIOBECHBIE, CHUMBOJIMYECKHE, TIpaduueckue, BHOCUT BKJIal B (opmupoBaHHE
NPEICTABICHUN O POJIU MAaTEMAaTUKH B PA3BUTUN IIUBWIIM3AINH U KYJIbTYPBHI.

CornacHo yuyeOHOMY IUIaHy B 7-9 Kkjaccax wH3ydaercs Y4eOHbBIH Kypc
«Anredpa», KOTOPBIH BKIIIOYACT CIEAYIOLIUME OCHOBHBIE Pa3felibl COAECPKAHMS:
«Yucna ¥ BBIYUCICHUSA», «AreOpandeckue BBIPAXKEHUS», «YpaBHEHUS W
HEPABEHCTBAY, «DyHKIIUN.

Ha uzyuenue yuebHOro kypca «Ainredpa» orsoautcsa B 9 kiacce — 102 gaca
(3 yaca B HeemIO).



COILEPKAHUE OBYYEHUA

Yucia 1 BIYMCICHUSA

PannonanbHbie ymciia, uppalloHaIbHbIE YKCIIa, KOHEYHbIE U OECKOHEUHBIE
JeCATUYHBIC 1poOr. MHOXKECTBO IEHUCTBUTEILHBIX YUCEN, ACHCTBUTEIbHBIC YHCIIA
KaKk OECKOHEYHBIC JECATUYHBIC ApoOW. B3auMHO OFHO3HAYHOE COOTBETCTBHE
MEXKIY MHOKECTBOM JICMCTBUTEIBHBIX YUCE U KOOPAUHATHOU MIPSAMOM.

CpaBHeHUE JIEUCTBUTENbHBIX 4HCEN, apU(PpMETHUYECKUe JEHUCTBUS C
JNEUCTBUTEIIbHBIMUA YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpPYKAIOIIETO MHpA, JJIUTEIBHOCTh IPOILIECCOB B
OKPYXaIOIIEM MUDE.

[TpubnmxéHHoe 3HAaYEHUE BEIMYMHBI, TOYHOCTh MpubmKkenus. OKpyriieHue
yucen. [Ipuknaka u oLeHKa pe3yabTaToB BEIYMCICHUM.

YpaBHeHUs] 1 HEPABEHCTBA

JluneriHOE ypaBHEHME. Permenne ypaBHEHUN, CBOIAIIUXCS K JIMHEUHBIM.

KBanpaTHoe ypaBHeHue. PemieHrne ypaBHEHUN, CBOASIIMXCS K KBaApaTHBIM.
bukBanparnoe ypaBHeHue. [IpuMepsl pelieHrs ypaBHEHUN TPETbEW W YETBEPTOU
CTETIEHEN Pa3I0KEHUEM HA MHOXUTENU.

Pemiennie npoOHO-pallMOHAIBLHBIX ypaBHEHMU. PerieHue TEKCTOBBIX 3ajay
anredpanyeckuM METOIOM.

VYpaBHeHue ¢ AByMs NepeMeHHbIMH U ero rpaduk. PemieHne cucreMm IByX
JIMHEWHBIX YPABHEHUH C IByMs IEPEMEHHBIMHU. PellleHne cucTeM JIByX YpaBHEHMUIA,
OJIHO U3 KOTOPBIX JIMHEHHOEe, a Japyroe — BTOpoil cremneHu. ['paduueckas
VHTEPIPETALUS] CUCTEMbl YPABHEHUH C IByMSI [IEPEMEHHBIMM.

Peliiennie TEKCTOBBIX 33/1a4 aNreOpandyeckuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienre nMHENHBIX HEPABEHCTB C OJHOM NIepeMeHHOM. Pemienue cucrem
JMHEWHBIX HEPABEHCTB C OAHOW IiepeMeHHOW. KBanparHele HepaBeHCTBaA.
I'paduueckass uHTEpnperanyisi HEPABEHCTB M CHUCTEM HEPAaBEHCTB C JBYMS
MepEMEHHBIMM.

OyHKIMNPYHKIUA

KBagparnunas ¢ynkuusa, e€ rpadpuk u cBoictBa. Ilapabona, koopauHaTHI
BEPIIUHBI TapadoIIbl, 0Ch CAMMETPUH MapaOOJIbI.

Ipaduku Gyskmmit: ¥ = kx, y = kx + b, y = kix, y =x3, y =X, y = [x| ,  ux
CBONCTBA.

UucnoBsle  mocieaoBaTelbHOCTUUHCIOBBIE  MOCAEI0BATEIbHOCTH M
Nporpeccuu

[ToHATHE YHCIIOBOM MOCIEAOBATEIbHOCTU. 3aJaHUE IOCJIEA0BATEIbHOCTU
peKyppeHTHOH (opMynoi u popmyIioil N-ro uieHa.



Apudmernueckas u reomerpuueckas nporpeccuud. dopmynel N-ro uieHa
apu(PpMETHIECKON ¥ TeOMETPHIECKON MPOTPECCUIl, CYMMBI TIEPBBIX N YJICHOB.

N300paxkeHne 4wiIeHOB apuPMETUUYECKON U TeOMETPUUECKOM Mporpeccuii
TOYKaMHM HA KOOPJAWHATHOW IUIOCKOCTH. JIMHEMHBIN M 3KCIIOHEHIIMAIBHBIM POCT.
CnoxHBIE IPOLIEHTHI.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOTI'PAMMBbI
JIMUHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaTbl OCBOCHHMS TNPOrpaMMmbl y4eOHOro Kypca
«Anrebpay XapaKTepu3ylTCs:

1) naTpuoTHYeCcKOe BOCIUTAHME:

IIPOSIBJICHUEM HHTEpeca K MPOLUIOMY M  HACTOALIEMY POCCHUMCKOU
MAaT€MAaTHUKH, LEHHOCTHbIM  OTHOIIEHWEM K  JIOCTUXKEHUSM  POCCHMCKHUX
MAaTeMaTUKOB U POCCHMCKOW MAaTEMATUYECKOM IWIKOJIbI, K MCIOJIb30BAHUIO 3THUX
JTOCTHKEHUU B IPYTUX HAayKaxX W MPUKIAJAHBIX cepax;

2) rpa:xkIaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEN I'pakKJaHWHA U PeaTu3aliu €ro
npaB, TPEJACTABICHUEM O MAaTEeMAaTHYECKUX OCHOBaxX (yHKIIMOHUPOBAHHS
Pa3JIMUHBIX CTPYKTYp, SIBJICHUM, MPOILEAYp TPa’kJaHCKOro ollecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBHIO K O0CYKIEHHUIO STUYECKUX MPOOJIEM, CBI3AHHBIX
C MPaKTUYECKUM NPUMEHEHHEM JOCTHMKEHUU HAyKH, OCO3HAHHEM BaKHOCTHU
MOPAJIbHO-3TUYECKUX MPUHIUIIOB B IESITEIHHOCTH YUEHOTO;

3) Tpy10BOE BOCIIUTAHHE:

YCTAaHOBKOM Ha AaKTHUBHOE YYacTH€ B PEUICHHWM NPAKTUYECKUX 3ajaad
MaTeMAaTUYECKOM HAIpPaBICHHOCTH, OCO3HAHMEM BAXKHOCTH MAaTEMaTHYECKOTO
o0pa30BaHUsS Ha TPOTSHKCHWHM BCEHM JKM3HM Uil YCTENMHOW MpodecCHOHaTBHOM
JESATETbHOCTU U Pa3BUTHEM HEOOXOAUMBIX YMEHUM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHUEM WHUBUAYAIBHOU TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTHYeCKOE BOCTIMTAHME:

CIIOCOOHOCThIO K  SMOLMOHAJIBHOMY UM  3CTETHYECKOMY BOCIHPHUATHIO
MaTeMaTUYECKUX OOBEKTOB, 3aJay, PEIICHUM, paCCYyXIECHUW, YMEHUIO BUJCTbH
MaTeMaTHYECKHE 3aKOHOMEPHOCTHU B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHUS:

OpPHMEHTAllMEd B JICITEIBHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
Npe/ICTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS YETOBEKa, MPUPOIBI U
oOIIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HAayKHM Kak cQepbl YeI0BEYECKOM
NEATENBbHOCTH, 3TANOB €€ pa3BUTHS M 3HAYMMOCTH JJISI Pa3BUTHS LIUBUIIM3ALINH,
OBJIQJICHUEM SI3bIKOM MATE€MaTHKU M MATEMAaTUYECKOW KYJIbTYPOM KaK CPEICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIINMHU HABBIKAMU HCCIIEI0OBATEIbCKON
NEeSATENbHOCTH;

6) ¢usuveckoe BocnuTaHue, (OPMHPOBAHHME KYJbTYPblI 310POBbSl H
IMOLMOHAJIBHOIO 0JIArOMOJIYy YU

TOTOBHOCTBIO MPUMEHSTh MAaTEMAaTHYECKUE 3HAHUS B HHTEPECAX CBOETO
3MI0pOBbsl, BEIEHHMS  3J0pOBOr0  oOpa3a KM3HM  (37I0pOBOE  TUTAHUE,



cOaJaHCUPOBAHHBIM PEXUM 3aHATUM M OTIbIXa, peryjspHas ¢usndeckas
AKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pedIeKCUHU, TPU3HAHUEM CBOETO
IpaBa Ha OITMOKY M TAKOr'o K€ MpaBa JPYyroro 4eIOBeKa,

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

OpHMEHTAIIMEN HA MPUMEHEHUE MAaTEeMaTUYECKUX 3HAHUM JJISI PEIICHUs 3aaa4
B 00JIACTM COXPaHHOCTH OKPYXKAIOIIEH Cpelbl, IUIAHUPOBAHUS IIOCTYIIKOB U
OIICHKH WX BO3MOXHBIX MOCJEICTBUH IS OKPYXKAKOIIEH Cpeabl, OCO3HAHUEM
100aJIbHOTO XapakTepa SKOJOTMYECKHUX MPOOJIeM U MyTEeH UX pelieHus;

8) ajanTanusa K U3MEHAIIMMCS YCJIOBUAM COLUMAILHOM M NMPUPOTHOM
cpeabl:

FOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUAX HEONPEACITEHHOCTH, ITOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO JIEITEIbHOCTh, B TOM YHUCIIE
YMEHHUE YYUTHCS Yy JPYTUX JIOJICH, MpUOOpeTaTh B COBMECTHOM ACSATEIbLHOCTH
HOBBIC 3HAHMS, HABBIKK U KOMIIETCHIIMU U3 ONBITA JPYTUX;

HEOOXOAUMOCThI0O B (OPMUPOBAaHMHM HOBBIX 3HAHHM, B TOM YHCIIC
dbopmyIUpoBaTh UAECH, MOHATHS, TUIIOTE3bl 00 O0BEKTAX U SBJICHUSX, B TOM YHUCIE
paHee HEM3BECTHBIX, OCO3HaBaTh Je(MUIIMTBI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIMIO, BOCIPUHUMATh
CTPECCOBYIO CHUTYaIlMI0 KaK BBI30B, TPEOYIONIUN KOHTPMEpP, KOPPEKTUPOBATH
NpUHUMAeMbIe pelieHus U JeHCTBUS, (OpMYJIHUpPOBATh U OIEHUBATh PHUCKU U
MOCJICICTBUSA, POPMUPOBATH OIIBIT.

METANPEIAMETHBIE PE3YJIbTATbBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUueOHbIE 1elCTBUSA

basoBble JJornyeckue 1eicTBUA:

e BBIBIIATh U XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKA MAaTEMAaTUYECKHUX
OOBEKTOB, IOHATHI, OTHOLIEHUM MEXIy MNOHATHAMH, (OpPMYIUPOBATH
ONPEACIICHUs]  IOHATUM, YCTAHABIMBATh CYIIECTBEHHBIH  MPHU3HAK
KJlaccu(UKauy, OCHOBaHUA i1 OOOOIIEHHWS M CpPaBHEHUsS, KPUTEPHUH
MIPOBOJIMMOI0 aHAIMU3A;

e BOCIpUHUMATh, (QOPMYJIUPOBaTH U NPEOOpPA3OBBIBATh  CYXKJICHUSA:
yTBEpAUTENbHbIE U OTPULATENIbHBIC, €IMHUYHbIE, YacTHbIE U OOUIHE,
YCIIOBHBIE;

e BBIBIATH  MaTeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
OpOTUBOpEUMsl B (pakTax, AAHHBIX, HAONIOACHUSAX U YTBEPKICHUSX,
npeajaraTb ~ KpUTEpPUM I BBIABICHHMS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIA;



JIeNaTh BBIBOABI C HWCITOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX M
WHAYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKIIOUCHUM 110 aHAJIOTUH;
pa30upaTh JI0Ka3aTebCTBA MATEMATHUECKUX YTBEPKICHUN (MPAMBIC U OT
MIPOTHUBHOT0), MPOBOJUTH CAMOCTOSTEIHLHO HECJIOKHBIE OKa3aTeIbCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTPAWBATh aAPTYMEHTAIIUI0, TIPUBOJIHTH
MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOCO0 pelieHus] y4yeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pElICHUs, BbIOUpaTh HaubOoJIee NOAXOASNIUNA C Y4ETOM
CaMOCTOSITCIILHO BBIJICJICHHBIX KPUTEPHUECB).

Ba3oBhIe ucciiegoBarejbcKe 1eMCTBUA:

UCIIOJIb30BaTh BOMNPOCHI KaK MCCIIEI0BATENbCKUA WHCTPYMEHT ITO3HAHMS,
bopMynIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTUBOPEUYUE, MpOoOIeEMYy,
CaMOCTOSITEJIbHO YCTAaHaBIMBATh MCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIOTE3Y, apryMEHTUPOBATH CBOIO TIO3UIUIO, MHEHUE;

IPOBOJAUTH [0 CaMOCTOSITENIbHO COCTABJIEHHOMY IUIaHY HECJIOXHBIM
DKCIIEPUMEHT,  HEOOJIbIIOE  HMCCJIENOBAHME 1O  YCTAHOBJIECHUIO
O0COOEHHOCTEM MaTEeMaTUYECKOro OO0BEKTa, 3aBHUCHUMOCTEH OOBEKTOB
MEXTy cOOOM;

CaMOCTOSITEIBLHO (POPMYITHUPOBATh 00OOIIEHUSI U BBIBOABI IO pe3yJibTaTaM
MPOBENEHHOIO HAOIIOJEHUS, MCCIEIOBAHMS, OLEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTATOB, BEIBOJIOB U 0000IIIEHHIA;

IIPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE INPOLECCA, a TAKXKE BbIABUTATh
MPEANOIO0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ nnopmanmeii:

BBISIBIISITh HEJOCTATOYHOCTh M U30BITOYHOCTh HH(OpMAUu, JaHHBIX,
HEOOXOIUMBIX /IS PEIICHUS 3aa4H;

BBIOMpaTh, aHAJIU3UPOBATH, CHUCTEMATHU3UPOBaTh U HWHTEPIPETUPOBATH
“H(OpMAIINIO Pa3IMYHBIX BUIOB U (POPM MPECTABICHHUS;

BbIOMpaTh (GopMy TMpeAcTaBiIeHUS HWHDOpMAMKU U WUIIOCTPUPOBATH
peraeMpie 3a7addl CXeMaMH, JuarpaMMaMid, HWHOW Tpadukoit u ux
KOMOWHAILIUSIMU;

OLICHUBaTh HAAEKHOCTh WH(GOPMAIMM MO KPUTEPHUSIM, MPEAIOKEHHBIM
yUHUTETEM WIH CPOPMYIHPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHHKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe TelCTBUS:

BOCIPUHUMAaTh M (QOPMYJIHpPOBATH CYXKIEHUS B COOTBETCTBUU C
YCIOBUSIMU M LIETSIMU OOIIEHHUS, SICHO, TOYHO, 'PAMOTHO BbIpa)XaThb CBOIO
TOYKY 3pEHHUs B YCTHBIX M IMCBMEHHBIX TEKCTaX, 1aBaTh IIOSICHEHHUs IIO
XOJly pELIECHUs 3a1a4l, KOMMEHTHUPOBATH IOJy4YEHHBIM pE3yJIbTar;



e B XO0jie OOCYXKJI€HHUS 3a7aBaTh BOIIPOCHI MO CYIIECTBY 00CYK/IaeMOU TEMBI,
po0JIeMbl, perraeMoi 3aJ1a4m, BHICKa3bIBaTh UICH, HAIICIICHHbIE HA TTOUCK
pELICHMSI, COIIOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUAMH JIPYTHUX
YYaCTHHKOB JHMAJIOra, OOHapy»XUBaTh pa3IMuMe€ U CXOJCTBO IMO3ULIUH, B
KOPPEKTHOU popme hopMyIupoBaTH pa3HOIIACHs, CBOM BO3PAKEHHUS;

e IPEACTABIATh  PE3YJbTATBl  PEIICHMs  3aJayd,  JIKCIIEPUMEHTA,
UCCJICNOBAaHUS,  TPOEKTa,  CaMOCTOATENHLHO  BBHIOMpAaTh  (opmar
BBICTYIJICHUS C YUETOM 3a]1a4 MPE3EHTALMU U OCOOCHHOCTEN ayIUTOPHH;

e IMOHUMMATh U  WCIOIB30BATh  MPEUMYIIECTBA  KOMaHJHONM U
UHAMBUYaJIbHOH paboThl MNpU pElIeHUH Y4YEOHbIX MaTeMaTH4YEeCKUX
3a/1ay;

e IPUHUMATh LIEIb COBMECTHOM JIEATEIBbHOCTH, MJIAHUPOBATh OPraHU3ALIUIO
COBMECTHOM paboThl, pacmpenensTb BUAbl padOT, JOrOBapUBATHCH,
00CYXJ1aTh MPOIECC U Pe3yJbTaT padoThl, 0000IIaTh MHEHHSI HECKOJIbKHUX
JIIOJIEH;

e yYaCTBOBaTh B TIPYNNOBBIX (opmax paboTel (0OCYyXIeHUA, OOMEH
MHEHUSIMH, MO3TOBbIE€ INTYPMbl W JIPyTU€), BBINOJHATH CBOI YacThb
paboThl U KOOPAUHUPOBATH CBOU JEHCTBUS C APYTUMU YJICHAMHU KOMAaH/Ibl,
OLICHMBAaTh Kauye€CTBO CBOEr0 BKJIAJa B OOIIMKA MPOAYKT MO KPUTEPHUSIM,
c(OpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHSI.

PeryisiTuBHbIE YHMBepcaJbHbIe YueOHbIe 1elicTBUS
Camoopranusanus:

e CaMOCTOSITENIBHO COCTaBJIATH IUIAH, aJITOPUTM PELICHMs 3aJadd (WU €ro
4acTh), BBIOUpATh CIOCOO PEIICHHS C Y4E€TOM HMMEIOIIMNXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAaTb U KOPPEKTUPOBATh
BapUAHTHI PENICHUI C Y4ETOM HOBOM MHGOpMAIIIH.

CaMOKOHTPOJIb, YMOLMOHAIbHBIN HHTEJVIEKT:

e BIIQJIETh CHOCOOAMU CaMOIPOBEPKH, CAMOKOHTpOJIS Mpolecca U
pe3ynbTaTa peuieHus MaTeMaTUYeCKOH 3a1auu;

e TMpPEABUAECTb TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh IPH PELICHUU
3a/layd, BHOCUTb KOPPEKTUBBI B JI€ATE€IbHOCTh HAa OCHOBE HOBBIX
OOCTOSITENIbCTB, HAMIEHHBIX OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

e OIICHUBATb COOTBETCTBHE pE3yJibTaTa JEATEIbHOCTH MOCTaBICHHOW IEIH
U YCIIOBUSIM, OOBACHATH MPUYHHBI TOCTHKEHUS WU HEAOCTHKEHUS 1IENH,
HaXOJUTh OIINOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

K xonHmy oOyuenus B 7 KJjacce OOYYarOUIUHCS TOMYYUT CICAYIONINE
MIPEAMETHBIE PE3YIIbTATHI:



Yucsia 1 BBIYMCTICHUSA

BrimonusTh, coderas yCTHbIE M NHCbMEHHBIE TNMPUEMBI, apudmernueckue
JNENUCTBUS C PallMOHAIBHBIMU YUCIIaAMHU.

HaxoauTh 3HaueHUs 4YHUCIOBBIX BBIPAKEHHUH, MPUMEHSTh pa3HOOOpa3HbIC
CrocoObl ¥ MPUEMBI BBIYUCIICHUS 3HAYEHUN NPOOHBIX BBIPAKEHUMU, COJEpIKAITUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[TepexoauTh OT OmHON (HOPMBI 3aMMKCH YUCEN K APYroi (mpeoOpa3oBHIBATH
JECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JI€CSITHYHYIO, B
YaCTHOCTH B O€CKOHEUHYIO JACCATUYHYIO IPOOD).

CpaBHUBATH U YNIOPSAAOYUBATH PALIMOHAIIBHBIEC YUCIIA.

OKpyrisTh yucia.

BrINOAHATS TPUKUIIKY U OLIEHKY PE3YyJIbTaTa BBIYMCICHHUH, OIEHKY 3HaUYCHUM
YUCJIOBBIX BBIPAXKECHUW. BBINOIHATH AEHCTBUS CO CTENEHSMH C HATYpPAJTbHBIMU
MOKa3aTEISIMH.

[IpuMeHsT,  NpU3HAKK  JACIUMOCTH,  Pa30KEHUE HAa  MHOXKHUTEIH
HATypaJIbHBIX YUCET.

Pematp mpakTHKO-OPUEHTUPOBAHHBIE 33Ja4YM, CBS3aHHBIE C OTHOLIEHUEM
BEJIMYUH, MPONOPUUOHAIBHOCTBIO BEJIIUYMH, MPOLEHTAMH, HHTEPIPETHPOBATH
pe3ynbTaThl pelIeHUs 3aa4 ¢ YYETOM OrpaHUYEHMI, CBA3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

Auire0OpanyecKkue BbIPaKeHUs!

Hcnonb3oBaTh anreOpandecKkyr0 TEPMUHOJIOTHIO U CHUMBOJIMKY, MPUMEHSTH
e€ B Ipolecce OCBOEHUs y4eOHOro MaTepurarna.

Haxoaute 3HaueHuss OYKBEHHBIX BBIpAKEHUW NpPHU 3aJaHHBIX 3HAUYCHUSIX
NIEPEMEHHBIX.

BeimonuasaTh  mpeoOpa3oBaHUS  1I€J0TO0  BBIPAXKEHUS B MHOTOUYWIEH
NpUBEICHUEM MOJOOHBIX ClIaraéMbIX, PACKPBHITHEM CKOOOK.

BbINIONIHAT YMHOXKEHHE OJHOYJIEHA HA MHOTOWIEH M MHOTOWIeHa Ha
MHOTOWJIEH, TPUMEHATH (hOPMYJIIbI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcCyllecTBIATh Pa3IOKEHUE MHOTOWIEHOB HAa MHOMUTEIM C IOMOIIBIO
BBIHECEHUSI 32 CKOOKM OOIIEro MHOXHWTENS, TPYNIUPOBKH  CIAraeMblXx,
npuMeHeHUs1 GOpMYI COKPAIEHHOTO YMHOKEHUS.

[IpumensTh npeodpa3oBaHUsl MHOTOWICHOB /Ui PEHICHUS Pa3IUYHBIX 3a1a4
U3 MaTEMaTUKHU, CMEXHBIX MPEIMETOB, U3 PEaTbHON MPAKTUKHU.

Hcnonb3oBaTh CBOWMCTBA CTENEHEM C HATYPAIbHBIMU ITOKA3aTEISIMM IS
npeoOpa3zoBaHus BHIPAKECHHI.

YpaBHeHUs U HEPABEHCTBA



Pemate nuHENHBIE ypaBHEHHs] C OAHOM IIEPEMEHHOW, NMPUMEHsS INpPaBUJIA
nepexo/ia OT UCXOAHOTO YPaBHEHUS! K paBHOCWILHOMY emy. [IpoBepsTh, ABiIseTCA
JIX YMCJIO KOPHEM YPaBHEHMUS.

[IpumeHsaTh rpaduyeckre METObl IPHU PELICHNUN JIMHEWHBIX YPABHEHHUIN U UX
CUCTEM.

[TonGupare mnpuMepbl Map 4YHUCEN, SBISIOMIUXCS pPEIIeHUEM JUHEHHOro
YPaBHEHUsI C IBYMs IIEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpauK JTUHEWHOrOo YpaBHEHHUS C
IBYMsSl TIEPEMEHHBIMU, TMOJB3YyACh TIpaUKOM, MPUBOJUTH MPUMEPHI PpEHICHUS
yYpaBHEHHUS.

Pemats cucreMsl 1ByX JIMHEMHBIX YPAaBHEHUN C ABYMs IIEPEMEHHBIMU, B TOM
quciie rpapuuecku.

CocraBnsaTe M pemiaTh JIMHEMHOE YPaBHEHHE WM CUCTEMY JIMHEHHBIX
YPaBHEHH IO YCIOBHUIO 33Jayd, HWHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4M MTOJTYyYECHHBIA PE3yJIbTar.

DyHKUNHA

N300paxkath Ha KOOPAMHATHOM MPSIMOI TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, NHTEPBAJIbI, 3aIIMChIBATH YUCIIOBBIE IIPOMEKYTKH Ha
anreOpanyecKoM si3bIKe.

OTMeuaTh B KOOPAMHATHOW IUTOCKOCTH TOYKH IO 33JaHHBIM KOOpPAMHATAM,
CTpouTh rpaduku TUHEHHBIX GyHKUIMNA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh C MOMOUIbIO (YHKIMM H3BECTHBIE 3aBUCHUMOCTH MEXAY
BEJIMYMHAMM: CKOpPOCTb, BpPEMS, PACCTOSHME, L€HA, KOJIMYECTBO, CTOMMOCTS,
IPOU3BOAUTEIBLHOCTD, BpeMsi, 00bEM padOTHI.

Haxonute 3HaueHrne QyHKIMM MO 3HAUYCHUIO €€ apryMeHTa.

[Tonnmate rpadudeckuid crocod MpeACTaBICHUS U aHaiIM3a WH(OpMaIuy,
U3BJIEKaTh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPAPHUKOB PEATbHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

K xoHiy obyuenus B 8 KJjacce o0Oy4arouuics TMOMYYUT ClEAYIOLINE
IIPEAMETHBIE PE3YJIbTATHI:

Yucaa 1 BIYMCICHUSA

Hcnonp30BaTh HayaJabHbIE MPEACTABICHHUS O MHOXECTBE JIEMCTBUTEIBHBIX
YuCell JUIsl CPABHEHUSI, OKPYTJICHUSI U BBIUMCICHUHN, N300paxaTh NEUCTBUTEIIbHbBIC
4yyCila TOYKaMU Ha KOOPAUHATHOMN MIPSIMOM.

[IpumeHsATh TOHATHE apU(PMETUYECKOrO KBAIPATHOTO KOPHS, HAXOAMTH
KBa/IpaTHbIE KOPHHU, UCIOJIb3Ysl MPU HEOOXOAMMOCTH KAJbKYJSATOP, BBITOJIHATH
npeoOpa3oBaHUsl BbIPAKEHUH, COJEp)KallMX KBaJpaTHble KOPHHU, HCIOIb3Ys
CBOWCTBA KOPHEMN.



Hcnonp3oBaTh 3anmucy OOJIBIIMX W MAJIBIX YMCENl C MOMOIIBIO JECATUYHBIX
npoOeii u creneneit yucia 10.

AuredpanvecKkue BbIPaKeHUs!

[IpyuMeHsATh, TOHSTHE CTENEHUW C IEJbIM T0Ka3aTeleM, BBINOJIHATh
npeoOpa3oBaHus BRIPAKECHUH, COJIEPKAITUX CTEMEHU C LIETbIM MTOKa3aTeIeM.

BhITIONHATE TOXECTBEHHBIE MPE0oOpa30BaHUs PAIMOHATIBHBIX BBIPAXKEHUI
Ha OCHOBE IPaBWJI ICUCTBUI HaJl MHOTOWICHAMH U aJIreOpandecKuMM IPOOSIMH.

PacknanpiBaTh KBaipaTHBIN TPEXUIEH HA MHOKUTEIH.

[IpumensTH MpeoOpa3oBaHMs BRIPAKCHUM ISl PEIICHUS Pa3IMYHBIX 3a7a4 U3
MaTEMATHKH, CMEXKHBIX TPEAMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHHs] 1 HEPABEHCTBA

Pemiate nuHEHBbIE, KBaJpaTHbIE YpaBHEHUS U PallUOHAJIbHBIC YpaBHEHMS,
CBOZSIIMECS K HUM, CUCTEMBI IByX YPAaBHEHHU C IByMsI IEPEM CHHBIMH.

[IpoBOAUTH MpoCTENINE UCCIEIOBAHUS YPABHEHUN M CUCTEM ypaBHEHUH, B
TOM YHUCJIE C IPUMEHEHNEM TrpadUueCcKuX MPEACTaBICHUH (YCTaHABINBATH, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUM PEMICHHUS, €CIIM MUMEET, TO CKOIbKO, U
nmpouee).

[lepexoauTh OT crmoBecHON (GOPMYIMPOBKM 3alauu K e€ anrebpanyeckomn
MOJEIM C TIOMOLIBI0 COCTABJICHUSI YPAaBHEHUS WM CHUCTEMBI YPaBHEHUI,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBIN pe3ybTarT.

[IprMeHATh CBOWMCTBA YMCIIOBBIX HEPABEHCTB I CPAaBHEHUS, OILICHKH,
pelaTh JMHEWHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOW U MX CHUCTEMBI, JaBaTh
rpadMyecKy0 WJUTIOCTPALIMI0 MHOXKECTBA pEIICHU HEPABEHCTBA, CHUCTEMBbI
HEpPABEHCTB.

DOyHKIUU

[TornmaTe ¥ KCMONB30BaTh (DYHKITMOHAIBHBIE TIOHSATHUS U S3BIK (TEPMHHBI,
CUMBOJIMYECKUE O0O3HAYCHWsI), OMPECIATh 3HAUCHHE (DYHKIUHM 10 3HAYCHUIO
aprymeHTa, orpeienaTh CBOMCTBA PYHKIUU 1O €€ rpaduKy.

Ctpoutsb rpaduku deMeHTapHbIX QYHKIWNA BUIA:

y = kiX, y = X2, y = x3,y = [X|, Y = VX, OIHCBIBaTh CBOWCTBA YHCIOBON
byHKIIMN TI0 €€ TpaduKy.

K xoniy oOyuenus B 9 kJjacce o0Oyyarouuics TMOMYYUT ClEAYIOLINE
IIPEAMETHBIE PE3YJIbTATHI:

Yucsa v BIYUCTCHUS

CpaBHUBATH U YNOPSJOUYUBATH pAllUOHATIBHBIC U UPPAIlMOHATBHBIE YHCIIA.

Breinmonuate apudmerudeckue AEHCTBUS € PAIlMOHAIBHBIMU  UYHCIIAMH,
coueTrass YCTHbIE U MUCBMEHHBIE TMPUEMBI, BBIIOJIHATH BBIYUCIEHUS C
UPPALMOHAIBHBIMU YUCIIAMHU.



HaxomuTh 3HaueHust CTENeHeW ¢ LEeIbIMM [OKAa3aTelsiMU M KOPHEW,
BBIUNCIIATH 3HAYEHHUS] YUCIIOBBIX BBIPAKCHUM.

OKpyrJisiTh  I€UCTBUTEIBHBIE 4YHCJIA, BBINOJIHATH MPUKUAKY pe3yJbTara
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMN.

YpaBHeHUs] U HEPABEHCTBA

Pemiate nuHENHBIE U KBaJApaTHbIC YpPaBHEHUs, YPAaBHEHUS, CBOAILIUECST K
HUM, TIPOCTEHUTIIHIE TPOOHO-PAIIMOHATIFHBIC YPaBHEHUS.

Pemate cuctembl ABYX JMHEHHBIX YPAaBHEHHN C JABYMSI MEPEMEHHBIMU H
CHUCTEMBI IBYX YPAaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISICTCS JIMHEHHBIM.

PemaTte TekcToBBIe 3amauM  anreOpaMvyecKuM CIOCOOOM C  TOMOIIBIO
COCTaBJIEHUS YPABHEHHUS WJIA CUCTEMBI JIByX YPABHEHUM C ABYMsS IEPEMEHHBIMU.

[IpoBoauTh NpocTENIIne UCCIIEA0BAHU YPABHEHUM U CUCTEM YPaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM rpaduyecKuX NpeCcTaBIeHUM (YCTaHABIMBATh, UMEET
J ypaBHEHUE WIM CUCTEMA YPABHEHUM PELICHUs], €CIIM UMEET, TO CKOJbKO, U
nmpoyee).

Pemiath nuHelHbIE HEPaBEHCTBA, KBAJpaTHbICE HEPABEHCTBA, HM300pa)kaTh
pelLICHUE HEPABEHCTB HA YUCJIOBOW NPSIMOMW, 3alMCBHIBATh PELICHUE C MOMOILBIO
CHMBOIJIOB.

Pemate  cucTemMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOYAIOIIME KBAJApPAaTHOE HEPABEHCTBO, H300pa)kaTh pEIICHHE CHUCTEMBbI
HEPABEHCTB Ha YMCIIOBOM NPSIMOM, 3alUCBIBATH PEIIEHUE C IIOMOILBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NPU PELIEHUH PA3JIWYHBIX 3a7a4.

DOyHKIUHA

Pacno3naBath (yHKIMM U3y4eHHBIX BHJIOB. [loKa3bpIBaTh CXEMaTHYECKU

pacIoioKeHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB GyHKIUi Buaa: y = kX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT
3HaYeHUH K03(h(PHUIIMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHI.

Crpouth u m300pakaTh CXeMaTHYECKH TpaduKH KBAAPATUIHBIX (DYHKITHH,
OINKCHIBATH CBOMCTBA KBAJIPATUUHBIX (YHKIUHI MO UX Tpadukam.

Pacnio3sHaBaTh KBazpaTHuHyt0 (QYHKLUIO 110 (opMyJie, IPUBOJUTH IPUMEPHI
KBaJIpaTUYHBIX (YHKIMH U3 peanbHOM KU3HU, (PU3UKHU, TEOMETPUHU.

Yuc10BbIe MOC/Ie0BATEIbHOCTH M IPOrPeCcCUH

Pacnio3naBaTh apuMETHUECKYI0O W TE€OMETPUYECKYI0 NPOrpecCHU MpuU
pa3HbIX crioco0ax 3adaHusl.

BbINONHATE  BBIUMCIACHHMS C HUCHOJb30BaHUEM (oOpMyln N-ro  4ieHa
apu(MeTHYECKON U TEOMETPUYECKOM MPOrpecCcruid, CyMMBbI TIEPBBIX N YJICHOB.

N300paxxarb uYjeHbl IOCIENOBATEIbHOCTH TOYKAMU HA KOOPJAMHATHOMN
IUIOCKOCTH.



Pemrate 3amaum, CBSA3aHHBIC C YHMCIOBBIMU IIOCIIEIOBATEIBLHOCTSIMH, B TOM
Yyuce 3aJa4yd U3 peabHOMN KM3HM (C MCIIOIb30BaHUEM KaJIBKYJIATOPA, MU(PPOBBIX
TEXHOJIOTHI).



Kosn4vecTBo 4acoB DJIeKTPOHHbBIE
HaunmeHnoBaHue pa3ieioB H TeM uupoBbIe
Ne /ot P Konrtpoabnubie | IlpakTuueckue (1ndpp )
NMPOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypcsl
1 Hucna v BeruucieHus. JleiCcTBUTENbHBIE 9 bubmuorexa [IOK
qucia https://m.edso0.ru/7f419d08
5 VYpaBHEHUS 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnmoreka [IOK
OJTHOM MEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBuenus u HepaBeHcTBa. CUCTEMBI 14 1 bubnuoreka [IOK
YpaBHEHUI https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
4 VYpaBHeHus u HepaBeHCTBa. HepaBeHCTBa 16 1 httos://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
) 1 1
> yHKIH 6 https://m.edso0.ru/7f419d08
bubmuorexa [IOK
6 YucnoBble OCIEI0BATEILHOCTH 15 1 httos://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 006061IeHNE, cCCTEeMaTU3aLuUs 18 1 bub6nuorexa [IOK
3HaHUHN https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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KoaunuyecTBo yacoB

JJIEKTPOHHBIE

Ne Hara nugpossbie
n/n Tema ypoka Bcero Konrpoapiibie | Ipakririeckie U3yuyeHusi | oOpa3oBaTe/IbHbIE
padoTbI padoThI pecypest

PauvonaneHble yncna,

1 MppalMOHANIbHBIC YHCIIa, KOHEUHBIE U 1
OECKOHEUYHBIC NECATUYHBIC TPOOH
MHOXECTBO IEHCTBUTCIILHBIX UHCEI;

2 NEUCTBUTENILHBIE YHCIa KaK 1
OECKOHEUYHBIC AECITUYHBIC APOOH
B3aumHO 0/1HO3HAYHOE COOTBETCTBHE

3 MEXKy MHOXECTBOM JICHCTBUTEIBHBIX 1
YUCeI U MHOXKECTBOM TOUEK
KOOPAMHATHOU MIPSMOM
CpaBHEHME 1EMCTBUTENBHBIX YHUCEIL,

4 apudMeTHIECKHE TEUCTBHS C 1
JEeUCTBUTEIbHBIMU YHCIIAMU

5 [Tpubmmx&HHOE 3HAUYCHNE BEIHUNHBI, 1
TOYHOCTH MPUOTUKEHUS
OxpyriieHue ynucesn 1
OxpyriieHne unucen 1

3 [Ipuknka u oLleHKa Pe3yJIbTaTOB 1
BBIYHCIICHHUI

9 [Tpukuaka u OlleHKa PE3yJIbTaTOB 1
BBIYHCIICHUM

10 KBangpartuunas ¢pyHkuus, e€ rpapux u 1 Bubnmnoreka LLOK
CBOMCTBa https://m.edsoo.ru/7f4396¢c6



https://m.edsoo.ru/7f4396c6

KBanparnunas ¢ynkmus, e€ rpadux u

Bnbnnoteka LLOK

1 CBOMCTBA https://m.edsoo.ru/7f439842
12 KBangpartuunas ¢pynkuus, e€ rpapux u Bubamnoreka LLOK
cBoiictBa. IIposepounas paboma https://m.edsoo.ru/7f4399b4
13 [Tapa6osa, KOOpAUHATHI BEPIIMHBI Bubnunoteka LLOK
napabosibl, OCb CAMMETPUU MapadoJIbl https://m.edsoo.ru/7f439eb4
14 [Tapabo:a, KOOpAWHATHI BEPIIUHBI Bnbanoteka LIOK
napaboJbl, OCh CHMMETPHUH MapadoIbl https://m.edsoo.ru/7f43a03a
15 [TapaGona, KOOpAUHATHI BEPIIUHBI Bubnnoteka LLOK
napadoJIbl, OCb CHMMETPHUU TTapaboJIbI https://m.edsoo.ru/7f43alac
16 [Tapabona, KOOpAWHATHI BEPIINHBI Bnbanoteka LIOK
napaboJbl, 0Ch CHMMETPHUH MapadoIbl https://m.edsoo.ru/7f43a31e
17 [Tapa6omna, KOOpAUHATHI BEPIIUHBI Bubnnoteka LLOK
napadoJIbl, OCb CHMMETPHUU TapadoJIbI https://m.edsoo.ru/7f43a526
18 [Napabo:a, KOOpAWHATHI BEPIIUHBI
napaboJbl, 0Ch CHMMETPHH MapadoIbl
19 I'paduku Gyukmii: y = kX, y = kx + b,
y=k/x, y=x3, y=vXx, y=|X|
20 I'paduku pynkmii: y = kX, y = kX + b,
y=Kk/Xx, y=x3, y=vX, y=|X|
21 I'paduku dyukmmii: y = kX, y = kx + b,
y=Kk/X, y=x3, y=vX, y=|X|
I'paduku pynkimii: y = kX, y = kx + b,
22 y=Kk/x, y=x3, y=vX, y=|X| IIposepounasn
paboma
93 I'paduku Gyukmii: y = kX, y = kx + b,
y=K/X, y=x3, y=vX, y=|X|
24 I'paduku pynkumii: y = kX, y = kX + b,



https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

y=k/x, y=x3, y=vXx, y=|X|

KonTpoabHnas padora no teme

Bubnnoteka LLOK

25 «DyHKIUN» https://m.edsoo.ru/7f43ab84
26 JIuneiiHoe ypaBHeHue. Pemenue Bubnunotek LIOK
YpaBHEHUH, CBOJSIIUXCSA K JINHEUHBIM https://m.edsoo.ru/7f43bf66
97 JInneiinoe ypaBHeHue. Pemenne
YPaBHEHUH, CBOIAILNXCA K TUHEUHBIM
KBanpaTH?e ypaBHeHue. Pemenue BuGnuoTexa LOK
28 ZEZZEZ?:S;{CBOHHMHXCH K https://m.edsoo.ru/7f43c542
KBaI[paTH?e ypaBHeHHE. Pemenue BunvoTexa LIOK
29 ﬁ:ZEZ?;IS;BOHﬂHMXCH K https://m.edsoo.ru/7f43c542
30 BukBanpatHbie ypaBHEHUS bubnuorexa LOK
https://m.edsoo.ru/7f43c3d0
31 buxBanpaTHbie ypaBHEHU Bubnnoteka LLOK
Ilpogepounaa paboma https://m.edsoo.ru/7f43c3d0
IIpumeps! pemieHus: ypaBHEHUN
32 TPETbEN U YETBEPTON CTEIIEHEN
Pa3lIoKEHUEM HA MHOXKHUTEIIN
[Ipumepsl penieHust ypaBHEHUM
33 TpeThell 1 YeTBEPTOI cTeneHeH
pa3ioKEHUEM Ha MHOXKUTEIU
34 Pemenne npoOHO-paiioHATBHBIX Bubnmnoteka LLOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
35 Pemrenue npoOHO-paninoHaIbHBIX Bubnnoteka LLIOK
YpaBHEHUH https://m.edsoo.ru/7f43c9b6
36 Pemienue TekCTOBBIX 3a1a4



https://m.edsoo.ru/7f43ab84
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
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https://m.edsoo.ru/7f43c9b6

anredpandeckuM MEeTOJ0M
Ilpogepounaa paboma

Pemenue TeKCTOBBIX 3a/1a4

37
anreOpanyecKuM METOJIOM
38 Pemrenne TekcToBBIX 337124
anreOpandecKuM METOJI0M
39 KonTpoasHnasi padora mo teme
«YpaBHeHHS C OJHOM NepeMEeHHO0N»
40 YpaBHeHUE ¢ IByMsl IEPEMEHHBIMU U Bubnnoteka LLOK
ero rpaguk https://m.edsoo.ru/7f43d0b4
VYpaBHEHHE ¢ IBYMS IEPEMEHHBIMU U Bnbanoteka LIOK
41 ero rpaduk https://m.edsoo.ru/7f43d0b4
4 Cucrema nByx HI/IHeﬁHLIX"ypaBHeHHﬁ c
JBYMS IEPEMEHHBIMU U €€ pelleHne
43 Cucrema AByX JTUHEHHBIX YpaBHEHUM C
JBYMsI IEPEMEHHBIMU U €€ pEIICHNE
44 CucreMa IByX JIMHEHHBIX YPaBHEHUM C
JBYMS IEPEMEHHBIMU U €€ pelleHne
Cucrema 1ByX JTUHEHHBIX YpaBHEHUH C
45 JBYMS IIEPEMEHHBIMU U €€ pELICHHE
Ilposepounasa paboma
Pewmenne cucrem nByx z’paBHeHHH, BuGnmoTexa LIOK
46 OJTHO M3 IiOTOpI)IX JUHEIHoe, a Ipyroe httos://m.edsoo.ru/7f43d23a
— BTOpOMH CTENEHU
Pemenue cucrem 1B aBHEHUU
47 OJTHO U3 KOTOPBIX HH};-I)(C;IP;OG, a z[py,roe bubnmorera LIOK
. https://m.edsoo.ru/7f43d55a
— BTOpOI1 CTENIEHU
48 Pemenne cucrem IByX ypaBHEHUH,



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

OJITHO M3 KOTOPBIX JUHEWHOE, a Ipyroe
— BTOpOM CTETIEHU

Pemenne cucrem 1ByX ypaBHEHHUH,
OJIHO U3 KOTOPBIX JIMHEMHOE, a JPyroe

49 .
— BTOpPOH CTENEHU
Ilposepounas paboma
I'paduueckas unTepripeTanys
50 CHCTEMBI YPaBHEHUH C IBYMS
IIEPEMEHHBIMU
51 Pemrenue TeEKCTOBBIX 3a1a4
anredpanvdecKuM crocooom
52 Pertenurie TeKCTOBBIX 3a4a4
asreOpanyecKuM crocodoom
53 KonTpoabHnas padora no teme
«Cucrembl ypaBHeHHII»
o4 YucnoBble HEPaBEHCTBA U UX CBOMCTBA
. Bubnnoteka LLOK
55 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
https://m.edsoo.ru/7f43ad5a
56 JIuHeliHble HEPABEHCTBA C OAHOMN Bubnunoteka LUOK
IIEPEMEHHOM U UX pEeLICHUE https://m.edsoo.ru/7f43af08
57 JIuHeiiHbIe HEPaBEHCTBA C OAHOM Bubnunorteka LOK
IIEPEMEHHOM U UX pelIeHUE https://m.edsoo.ru/7f43af08
58 JIuHeiliHble HEPABEHCTBA C OAHOM Bubnnoteka LOK
IIEPEMEHHOM U UX pEeLICHUE https://m.edsoo.ru/7f43af08
59 CucreMbl TMHEMHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEIICHUE
60 CucreMbl TMHENHBIX HEPABEHCTB C

OJTHOM MEPEMEHHON U UX PEILLICHUE



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

CucTeMbl TUHEUHBIX HEPABEHCTB C

61 OJTHOM IepEeMEHHON U MX PeIIeHUe
Ilpogepounasn paboma

62 KBanpaTHble HEpaBEHCTBA U UX Bnbanoteka LLOK
peleHue https://m.edsoo.ru/7f43b098

63 KBagpaTtHble HEpaBEeHCTBA U UX Bnubnnoteka LLIOK
peueHne https://m.edsoo.ru/7f43b21e

64 KBanpaTHble HEpaBEHCTBA U UX Bnbanoteka LIOK
pelienue https://m.edsoo.ru/7f43b5a2

65 KBagpaTtHble HEpaBeHCTBA U UX
pelieHue

66 KBagparHbie HepaBeHCTBA U UX
pewienue Ilposepounaa paboma
['paduueckas naTepnperanus

67 H];)p;bBCHCTB u CI/ICTSMpHep:BeHCTB c Eubnuoteta LIOK

https://m.edsoo.ru/7f43b098
JBYMSI TIEPEMEHHBIMU
I'paduueckas uaTeprIpeTaIus

68 HEPaBEHCTB M CHCTEM HEPAaBEHCTB C
JBYMSI TIEpEMEHHBIMHU

69 KonTpoabsnas padora mo teme
«HepaBeHcTBa»

70 IlonsiTHeE YMCnOBOI Bubnnoteka LIOK
IOCJIENOBATEIILHOCTH https://m.edsoo.ru/7f43e6c6
3aiaHue nocaea0BaTeNbHOCTH

71 peKyppeHTHOI popmyIoii u popmynoit Bubuorera LIOK

https://m.edsoo.ru/7f43ebda
N-ro wieHa
79 ApudmMeTnueckas ¥ TeoOMeTpUIECKast Bubnunoteka LIOK

IIPOrpeECCUU

https://m.edsoo.ru/7f43ed7e



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e

73

Apudmernueckas u reoMeTpuyecKas
Iporpeccuu

Bnbnnoteka LLOK
https://m.edsoo.ru/7f43f3b4

74

@opMyIIBI N-TO YJICHA
apu(MeTHYECKON U TeOMETPUIECKOM
IIPOrPECCUl, CyMMBI IIEPBBIX N YJIEHOB

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

75

@opMyIIBI N-TO YJICHA
apuMeTHIECKON 1 TeOMETPHUIECKON
IIPOrpeCCUil, CyYMMBI IIEPBBIX N YJIEHOB

Bubnunoteka LOK
https://m.edsoo.ru/7f43ef2c

76

®opMyIbl N-TO YJIeHa
apuMETHIECKON U TEOMETPUICCKON
MIPOrPECCUid, CYMMBI IIEPBBIX N YJIEHOB

Bubnnoteka LLOK
https://m.edsoo.ru/7f43f0c6

77

78

79

@opMyIIBI N-TO YJICHA
apu(pMeTHYECKON U TeOMeTPUIECKOM
IIPOrPECCUii, CyMMBI IIEPBBIX N YJIEHOB

@opMyIIBI N-TO YJICHA
apuMeTHIECKON U TEOMETPHUECKON
MPOTPECCUI, CYMMBI IIEPBBIX N YJIEHOB
Ilposepounasa paboma

N3o06pakeHue 4IeHOB
apuMeTHIECKON U TeOMETPHUECKON
IIPOrpeccuil TOUKaMu Ha
KOOPJAMHATHOU IIJIOCKOCTH

Bubnnoteka LLOK
https://m.edsoo.ru/7f43f72e

Bubnnoteka LLOK
https://m.edsoo.ru/7f43f8a0

80

N3o06pakeHue 4IeHOB
apuMeTUIECKONU U TEOMETPUUIECKON
IIPOrpeccuil TOUKaMu Ha
KOOPAMHATHOW INIOCKOCTH

81

JIMHEeWHBIN U SKCTIOHEHITUATILHBIA POCT

82

CnosxHbIe TPOLEHTHI

Bubnnoteka LLOK



https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0

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

83

Co>xHbIE TPOLICHTHI

Bubnunoteka LOK
https://m.edsoo.ru/7f4401a6

84

KonTpoabHas pabora no reme
«YmucioBble M0CJ1€10BATEIbHOCTID)

Bubnnoteka LOK
https://m.edsoo.ru/7f4404f8

85

[ToBTOpenue, 0600MIEHNE U
CHCTEeMaTH3alys 3HaHUH. 3amuch,
CpaBHEHHE, ACUCTBUS C
NEeHCTBUTEIILHBIMU YHCIIAMH, YHUCTIOBAs
npsiMast

86

[ToBTOpenue, 06001IEHNE U
cucreMarusanus 3HaHui. [IponeHTsl,
OTHOILIEHHUS, IPONIOPLIUU

87

[ToBTOpeHME, 0000IIEHNE U
cucreMarn3anus 3HaHui. OKpyrieHue,
MpUOIMKEHUE, OIICHKA

88

[ToBTOpenwue, 060061eHNE 1
cucTemMaTu3anus 3Hanuil. Pemenue
TEKCTOBBIX 3aJ1a4 aprU(PMETHICCKUM
CII0co00M

Bnbnnoteka LLOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpeHwue, 060061eHNE 1
cucTemaTu3anus 3Hanuil. Pemenue
TEKCTOBBIX 3aJ1a4 aprU(PMETHICCKUM
CII0CO00M

Bubnnoteka LLOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpeHue, 0600MIeHNE U
cucTemaTu3anus 3Hanuil. Pemenue
TEKCTOBBIX 3aJ1a4 apU(PMETHICCKUM
CII0CO00M

Bubnunoteka LOK
https://m.edsoo.ru/7f443fea



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
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https://m.edsoo.ru/7f443fea

[ToBTOpeHME, 0000IICHNE U
cUcTeMaTH3als 3HaHuH.

Bubnnoteka LLOK

o1 [IpeoOpa3oBanue anredpandeckux https://m.edsoo.ru/7f4441ca
BBIPXKEHU, TOMyCTUMbIE 3HAUCHUS
[ToBTOpEeHME, 0000IIEHNE 1

92 cucTeMaTH3aInsI 3HAHWMN. Bubnnoteka LLOK
[IpeoOpazoBanue anredpandeckux https://m.edsoo.ru/7f444364
BBIPXKECHUM, TOMyCTUMbIC 3HAUCHUSI
[ToBTOpenue, 0600IIeHNE U

93 cHCTeMaTH3aIus 3HaHUH. Bubnnoteka LLOK
[IpeoOpazoBanue anredpandecKux https://m.edsoo.ru/7f4446f2
BBIPKECHUM, TOMyCTUMbIC 3HAUCHUSI
[ToBTOpenue, 0600IIEeHNE U

94 CUCTEeMaTH3aIus 3HaHUN. bnbnnoteka LLOK
[IpeoOpazoBanue aredpandecKux https://m.edsoo.ru/7f444a94
BBIPKECHHM, TOMyCTUMbIC 3HAUCHHUSI
[ToBTOpeHwue, 06001meHNe 1

95 cucTeMaTHu3allis 3HaHUH. q)yHKuI/H/I: bubnnoteka LLOK
MIOCTPOEHHE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f444c56
byHKIMHA
[ToBTOpeHue, 0600IIeHNE U

9% cucreMarusanus 3HaHu. OyHKIKK: Bubnunoteka LIOK
MIOCTPOEHHE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f444f44
byHKIMHA
[ToBTOpenue, 06001IEHNE U

97 cucreMaruszanus 3HaHul. OyHkuuu: Bubnunoteka LIOK
IIOCTPOEHHUE, CBOMCTBA U3YyYEHHBIX https://m.edsoo.ru/7f44516a
byHKIMHA

98 [ToBTOpeHME, 00001IIEHNE 1 Bubnnoteka LIOK



https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
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cuctemaTusanus 3HaHuil. OyHKIUU:
ITOCTPOEHHE, CBOMCTBA U3yYEHHBIX

byHKIMI

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

[ToBTOpenwue, 060061eHNE 1
CHCTEMAaTHU3aIlNs 3HAHUH.

Bubnunoteka LOK

%9 I'paduveckoe pemieHne ypaBHEHHH U https://m.edsoo.ru/7f445516
HX CUCTEM
100 Hmozoean konmponvnas paboma 1
[ToBTOpenue, 0600IIeHNE U
101 cUCTEeMaTH3alus 3HAHUM.
I'paduueckoe pemieHne ypaBHEHHUH U
UX CUCTEM
102 O0600611eHNe U crcTeMaTU3alus

3HaHUH

OBHIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME



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







