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INIOACHUTEJ/IBHASA 3AIIMCKA

Pabouasi mporpamma yuebHOTo Kypca «Ajrebpa» yriay0séHHOTO YPOBHS /1Sl 00yUaromuxcsi 7-9 KiaccoB
pa3paboTaHa Ha ocHOBe de/iepasibHOTO TOCY/JaPCTBEHHOTO 00pa30BaTeIbHOTO CTaHAApPTa OCHOBHOTO 00IIero
o0pa3oBaHMsI C yUETOM M COBPEMEHHBIX MUPOBBIX TPeOOBaHUM, TIPE/bsB/ISIEMBIX K MaTEMAaTHUECKOMY
o0pa3oBaHMI0, ¥ TPAJIMLIMI pOCCUIICKOro 00pa3oBaHUsl, KOTOPbie 00eCrieurnBaroT OB/la/ileHre K/TF0UeBbIMU
KOMIIeTeHIUSIMUA, COCTABJISIOIIMMI OCHOBY /IJIs1 HETIPEPBIBHOTO 00pa30BaHUs M CaMOPA3BUTHS, a TAaKKe
1[eJIOCTHOCTB O0L[eKY/IbTYPHOTO, TMYHOCTHOTO U TIO3HABATE/ILHOTO Pa3BUTHs 00yyJaromyxcsi. B paboueii
rporpaMMe yuTeHbI WJieU 1 TIooxKeHus1 KoHLen Y pa3BUTHsI MaTeMaTUueckoro obpa3oBaHusi B
Poccurickon ®@enepanyu.

Anrebpa sIB/IsIeTCSl OAHAM U3 OTIOPHBIX KYPCOB OCHOBHOM IIKOJIbI: OHa 00ecreunBaeT U3y4eHue APYTrux
JVICLTUTIIH KaK eCTeCTBeHHO-HAay4YHOT0, TaK ¥ TYMaHUTapHOTO LIUKJIOB, €€ 0CBOeHWe He00X0UMO ISt
Npo/io/KeHust 00pa30BaHUst U T0JIe3HO IJisi TIOBCeAHeBHOM XKU3HU. Pa3BuTHe y 00yJarolxcsi HayUHbIX
Tipe/iCTaB/IeHU O TIPOMCXOXKAEHUH U CYLITHOCTH anrebpanueckux abCcTpakiLyid, criocobe oTpa>keHust
MaTeMaTHUeCKOW HayKoH siBJIeHHM 1 TIPOLIeCCOB B MPUPO/e U 00I1leCTBe, PO MaTeMaTHueCKoro
MO/Ie/TMPOBaHMs B HAyUYHOM TI03HaHUM U B TIPAKTHKe CIIOCOOCTBYeT (pOpPMHUPOBaHUIO HAyUHOT'O
MHUPOBO33DEHUS M KaUeCTB MBILIUIeHUs], HEOOXOAUMBIX /I/Isl aZlanTaljii B COBpeMeHHOM LM poBoM obiriecTse.

N3yueHue anreOpbl eCTeCTBeHHBIM 00pa3oM obecrieunBaeT pa3BUTHe yMeHHs HabO/M0jaTh, CDABHUBATH,
HAXOJWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBILUIEHUsI, CIOCOOHOCTH apryMeHTUPOBaHHO
000CHOBBIBaTh CBOM [I€MCTBUS, BBIBO/IbI, (DOPMYJTUPOBATh YTBEP>KEHUSI.

OcBoeHue Kypca ajire0pbl obecrieurBaeT pa3BUTHe JIOTMUECKOT0 MBIIIEHUS 00yJaroIuXCsi: OHU
WCTIONB3YIOT AeYKTHBHbIE U MHAYKTHUBHBIE PAcCyKAeHusi, 00001jeHre ¥ KOHKpeTU3alyio, abcTparupoBaHue
v a”anoruto. OOydeHue anreOpe mpe/ro/iaraeT 3HAUMTeTbHBIN 00bEM CAMOCTOSITENTLHOM /1@ Te/TbHOCTH
00yuaromuXxcsi, TT03TOMY CaMOCTOSITe/IbHOE PellleHre 3a/iayu YUall[MUCs eCTeCTBeHHBIM 00pa3oM SIB/SIeTCst
peanu3anyeli AeATelbHOCTHOTO TIPUHIUIA 00yUeHwus..

B cTpyKType mporpamMmMbl yueOHOro Kypca «Airebpa» yriy06/éHHOrO U3yueHWss OCHOBHOE MECTO 3aHHMaroT
coiep>KaTelbHO-MeTOJuUeCKre TUHUU: «UKC/a U BhIUUCIeHUs»; « Alrebpandeckrie BEIPaXKEHUS»;
«YpaBHeHUs U HepaBeHCTBa»; « DyHKIuM». Kaxk[jasi U3 3TUX CoZiep>KaTelbHO-MeTOANUeCKUX JTMHUN
pa3BUBaeTCs Ha MPOTSDKeHUH TPEX JIeT U3ydeHus Kypca, eCTeCTBeHHbBIM 00pa3oM reperieTasich U
B3aUMO/IENCTBYSI C IPYTUMHU ero TUHUSMH. B Xozie n3yueHus Kypca 00yuaromyuMcst IPUXOANUTCS JIOTHUECKH
pacCy’KaTh, UCI0/Ib30BaTh TEOPETHKO-MHOXKeCTBEHHBIN s13bIK. B CBSI3M C 3TUM B POrpaMMy BKJIFOUEHbI
OCHOBBI JIOTUKH, IPOHU3BIBAOLI[ME BCE OCHOBHBIE pa3zie/ibl MaTeMaTHUuecKoro obpa3oBaHus U
CTIOCOOCTBYIOIIIME OBJIAZIEHUIO 00YUYAIOI[UMUCS OCHOB YHHUBEPCAJIbHOTO MaTeMaTHUeCKOTO si3biKa. Takum
obpa3omM, coziepKaTesIbHON U CTPYKTYPHOU 0CODEHHOCTBIO Kypca «Asiredpa» SIB/ISI€TCS €ro
VHTErpUPOBaHHbBINA XapakTep.

CojiepkaHue TMHUM «Yuc/ia ¥ BLIUKCIEHUS» CITY>KAT OCHOBOM [i/1sl Zla/bHEeMIIero n3yueHusi MaTeMaTHKHY,
CTIOCOOCTBYET pa3BUTHIO Y 00YUAOLUXCs JIOTUYeCKOT0 MbIIIL/IeHHs], POPMUPOBAHUIO YMEHHUs 10JIb30BaThCs
aJITOPUTMaMH, a TaK)Ke MPHUOOPeTeHUIO TTPAKTUYeCKUX HaBBIKOB, HEOOXOAUMBIX [I7Isl TIOBCeJHEBHOM »KHU3HHU.
Pa3BuTHe MOHSATHUS O YKC/Ie B OCHOBHOM IITKOJIE CBSI3aHO C pallMOHAIBHBIMU U UPPALMOHATBHBIMH UHC/IaMH,
(hopmMupoBaHUEM Tpe/[CTaB/IeHU! O 1eMCTBUTE/ILHOM UKc/e 3aBepliieHHe 0CBOeHUs YUC/IOBOM JIMHUU
OTHeCeHO K CTapIeMy 3BeHy o011ero o0pa3oBaHUsl.

CojiepkaHue AByX anrebpanueckux JTUHUN — «AJjireOpanueckrie BbIpaKeHUs» U «YpaBHEHUsI U
HepaBeHCTBa» CrocoOcTByeT (HhOpMUPOBaHUIO Y 00YYAIOLMXCSl MaTeMaTUUeCcKoro anrapara, He 00X01uMoro
JI71s1 pellieHust 33/lay MaTeMaTHKH, CMEXXHBIX MPeIMETOB U OKpY’Karolljeil pealbHOCTH. B 0CHOBHOM 111KOJIE
yueOHBIM MaTepHasl TPYIIIUPYeTCsl BOKPYT Pal[dOHa/IbHBIX BhIDAKeHUH. AyireOpa IeMOHCTPUPYeT 3HaueHe
MaTeMaTUKK Kak s13bIKa [ijis IOCTPOEeHUsI MaTeMaTUUeCKUX Mojiesieid, OM1CaHusl MPOLIeCCOB U SIBJIEHUIN
peanbHOTO Mupa. B 3azaun 00yueHus airebpe BXOAST TakKe Ja/bHelliee pa3BUTHE alTOPUTMHUYECKOTO



MBILLIeHUS], He0OX0AUMOr0, B UaCTHOCTH, /I/Is1 OCBOEHUs Kypca MH(GOPMATHKHU, U OB/aJileHre HaBbIKaMu
JleIyKTUBHBIX paccykaeHuil. [Ipeobpa3oBaHre CUMBOJIbHBIX (POPM BHOCUT CBOM crieLiMuUecKril BKIa/ B
pa3BUTHE BOOOpa)KeHUsl, CTIOCOOHOCTEH K MaTeMaTUueCKOMY TBOPUECTBY.

CogepxaHue (HyHKLMOHATBLHO-TPaUueckoi TUHUM HaleJIeHO Ha MoJlyueHHe KOJbHUKAMU 3HaHUM 0
GYHKIUSAX KaK BaKHeHIel MaTeMaTHuecKol MOZe/T! JIJIsl OITMCaHHUs M UCC/IeIoBaHUsT Pa3HOOOpa3HbIX
TIPOLIECCOB U SIBJIEHWH B TIPUPO/ie U 0011jecTBe. V3yueHre 3TOr0 MaTeprasa CrioCOOCTBYeT Pa3BUTHIO Y
00yuaroInXCsi yMeHHs UCIT0/Ib30BaTh Pa3/IMyHbIe BbIpa3UTe/IbHbIE CPE/ICTBA S3bIKa MaTeMaTUKA —
CJIOBECHOTO, CUMBOJTUUECKOT0, TpauecKoro, BHOCUT BK/IaJ B (hOpMUPOBaHUe Tpe/[CTaB/IeHUA O POJIH
MaTeMaTUKKU B Pa3BUTUU LIMBUIM3AL[UU U KYJIBTYP.

Yrny6éHHbIN Kypc anreOpbl XapakKTepU3yeTcsi He TOJBKO W3yueHHeM HeKOTOPOTO [IOTIOJIHUTETbHOTO
TEOPeTUYeCKOTO arrapara ¥ CBS3aHHBIX C HUM METO/IOB pellieHus 3a/jau. AyireOpa sIBSIeTCS SI3bIKOM [17IsT
ornvcaHusi 00BEKTOB ¥ 3aKOHOMEPHOCTeM, C/Ty>KUT OCHOBOM MaTeMaTHueCcKOro Mo/iemMpoBaHusi. [1pu sTom
camu 00BeKThI MaTeMaTUYeCKUX YMO3aK/TFOueHW 1 TIPUHSTHIe B anrebpe rpaBusia UX KOHCTPYUPOBAHUS
CIOCOOCTBYIOT (hOPMHUPOBAHHUIO YMEHHM 0O0CHOBBIBATE U [IOKA3bIBATh CYXK/E€HHS, PA3BUBAIOT
MaTeMaTUUeCKyl0 MHTYULIMIO, KDaTKO U HarJIsifHO PaCKpbIBalOT MeXaHW3M JIOTUYeCKUX [TOCTPOeHUN U yuaT
uX ripuMeHeHut0. TeM cambIM anrebpa 3aHMMaeT OZHO U3 BeyL[UX MecT B ((POpPMUPOBAHUH HAyUHO-
TEOPeTUYEeCKOTO MBIIIJIEHUsT 00yUaroIuXCsl.

MECTO YYEBHOI'O KYPCA B YYEBHOM IVIAHE

B yueGHOM 1/1aHe Ha U3yueHHe anreOpswl B 7-9 Kiaccax Ha yryiy0/éHHOM ypOBHe OTBOJIUTCS He MeHee 4
yueOHBIX YacoB B He/Ie/I0 B TeUeHHe KaXKJoro rojia o0yueHus, BCEro 3a Tpy rofia o0yueHuss — He MeHee 408
yueOHBIX YacoB.



COJEPXAHUE YYEBHOI'O KYPCA

7 KJIACC

Yucsa 1 BBIYUC/IEHUSA

PanpoHanbHbIe UKC/Ia
ParjnonanbHbie uncsia. CpaBHeHUe, yIIOpsiouMBaHue 1 apudmMeTHueckre 1elCTBYS C palOHA/TbHBIMU
yucaamu. YucnoBas npsmasi, MOJy/Ib YUCIIA.

CreneHb C HaTypabHBIM ITOKa3aTeseM 1 eé CBOMCTBA. 3aryich YKC/a B IeCITUYHOM NO3ULIMOHHON CHUCTeMe

CUMCJ/IeHUH.

PerreHre TeKCTOBBIX 3a/jau apudMeTUUeCcKUM CriocoboMm. PerrieHue 3a/1au U3 peasibHOM MPAKTUKY Ha YaCTH,
Ha /]poOu, Ha TIPOLeHTHI, TPUMeHeHre OTHOLIeH!H U MPOTIOPLWIA TTPU PellieHrH 3a/iay; pellieHue 3a/ja4 Ha
JBIDKeHUe, paboTy, MOKYIIKW,HAJIOT.

JemMocTb
HenvMocTs Lesnbix urcen. CBOWCTBa Je/TMMOCTH.

[IpocTele v cocTaBHbIe urciia. YéTHble U HeUéTHBIe ymnca. [Ipu3Haku genvMocty Ha 2, 4, 8, 5, 3, 6, 9, 10,
11. Tpr3HaKy JeMMMOCTA CyMMBbI M IPOM3BeieHUs 1ie/IbIX UKCesl TIPU pelleHrH 3a/jau C MPaKTUUeCKUM
coZlep>KaHUeM.

HaunbGonbimii o611yl jenurenk M HaMMeHbIIIee 001ijee KpaTHOe /IBYX ukce/l. B3aMHO MpOCThIe Unca.
Anroput™m EBknfa.

Henenue c ocraTkoM. ApudMeTruecKue oriepaljiy Hajl OCTaTKaMH.

Anredpanuyeckue BbIPpa)KeHUs

BripakeHus ¢ nepeMeHHbIMU.
BripakeHue c nepeMeHHbIMU. 3HaUeHHe BbIpaKeHUs C repeMeHHbIMU. [Ipe/icTaBieHre 3aBUCUMOCTH
MeXly BeJTMuMHaMU B Bufie (hOpPMY/IbI.

ToxgectBo. ToxxaecTBeHHbIe Tpeobpa3oBaHus anrebpanyecKrX BbIpaskeHHH. [loKa3aTenbCTBO TOXK/ECTB.

MHorou/ieHbI
OpHounensl. OfHOU/IEH cTaHAapTHOrO BrUja. CTereHb OJHOY/IeHa.

MHorousieHsl. MHOrousieH craHZiapTHoro Buza. CrerneHs MHorouieHa. CiokeHue, BbIYMTaHue,

YMHO>XeHHe U [e/ieHre MHOI'O4/IEHOB. Hpeo6pa3OBaHHe LieJIoro BeIpa>Ke€HKWA B MHOT'OUJ/IEH. KOpHH
MHOTI'O4/IeHd.

dopMyIbl COKpAIEHHOTO YMHOKEHHS: KBaJ[paT CyMMbI M KBaJpaT Pa3HOCTH [IBYX BBIP@)KeHH, Ky0
CYMMBI 1 Ky0 pa3HOCTH /IByX BBIP@KEeHHM, Pa3HOCTh KBaJpaTOB /IBYX BBIP@)KEeHHIA, POM3Be/IeHe Pa3HOCTH
Y CyMMBI IByX BbID@&KEHHH, CyMMa ¥ pa3HOCTb KyOOB ZIByX BbIpayKeHH.

Pa3nio)keHre MHOTOU/IeHa Ha MHOXKHTe/TM. BeiHeceHHe 00111ero MHOXKUTEIS 3a CKOOKH. MeTtoz
TPYNIUPOBKHU.

YpaBHeHHsA M CHCTeMbl YPaBHeHUH

YpaBHenust
YpaBHeHHe € 0/IHOM TlepeMeHHOM. KopeHb ypaBHeHus1. CBOMCTBa ypaBHEHUM C OJHOM repeMeHHOM.
PaBHOCH/ILHOCTb YpaBHeHHH. Y paBHeHHe Kak MaTeMaThueckasi Mo/ie/lb peajlbHON CUTYaLUu.

JIuHeliHOe ypaBHEeHUe C OHOM nepeMeHHOW. YKCI0 KopHel TMHeHHOro ypaBHeHUsl. PellleHre TeKCTOBBIX
3a7jau C TIOMOILIbIO JIMHEHHBIX YpaBHeHUU. JIMHeliHOe ypaBHeHMe, CoflepiKalljee 3HaK MOAYJIS.

Cucrembl ypaBHeHUH
YpaBHeHUe ¢ IByMs TepeMeHHbIMU. ['paduK IMHEIHOro ypaBHeHUs C ABYMs lepeMeHHbIMUA. CUCTeMBI



JIMHENHBbIX ypaBHEHWUH C IByMs IlepeMeHHbIMU. ['padmueckrii MeTo/ pelleHrsl CUCTeMbl JTMHeNHbIX
ypaBHEHUH C IByMs IlepeMeHHbIMU. PellleHre crcTeM JIMHeNHBIX YPaBHEHUU C ByMsl [lepeMeHHbIMU
MeTO/IOM MO/ICTAHOBKU U METOJ0M C/0KeHUs. CuCTeMa [jByX JIMHEWHBIX YPaBHEHUM C IBYMSI IlepeMeHHbIMU
KaK MOJle/Ib peajlbHOM CUTyaLUu.

DyHKIMHU

Koopaunarts! u rpaduku
KoopzyHata Touku Ha pssMoil. YucioBble MPOMeXXYTKU PaccTosiHUe MeXXy ABYMsI TOUKaMHy
KOOpPJMHAaTHOM NPSMOM.

[IpsimoyrosnbHasi cucTeMa KOOpMHAT. AOcLiycca M OpAvHATa TOUKK Ha KOOPAWHATHOU TVIOCKOCTH
[Tpumepsl rpavkoB, 3a/jaHHBIX (opMyiaMu. UTeHre rpa)vKOB peasbHbIX 3aBUCUMOCTEM.

DyHKIMHU

@DyHKIMOHA/IbHbIE 3aBUCUMOCTU MeX/ly BeMurMHaMu. [ToHsTre ¢pyHKuyy. PyHKIMS KaK MaTeMaTHuecKas
MoZeNb peasibHOro rpotiecca. Obmacts onpesenenus U 061acTb 3HaYeHUH QyHKLMHU. CrIoco0b! 3a/jaHus
¢dyukipn. I'paduk GyHkomu. [ToHATHS MaKCUMyMa U MUHUMYMa, BO3pacTaHUsl M yObIBaHUS Ha MTpUMepax
peanbHbIX 3aBUCUMOCTEM.

JIuneiliHas QyHKuus, eé cBoiicTBa. I'paduk nuHeliHON (yHKImU. ['paduk pyHkimu y = [x |. KycouHo-
3ajjaHHble (QyHKI[UH.

8 KITIACC

Yucaa ¥ BbIYUC/IeHUS

HNppanmoHanbHble yucia

KeazpatHbie KOpHU. ApudMeTrueckuii KBaipaTHbIM KOPeHb U ero CBOMCTBA. [IoHsSTHe UppaljioHa/IbHOT0
yncsa. [JelcTBUs ¢ UppaloOHaIbHBIMU urciaMyu. CBOWCTBa AeUCTBUM C UppaljMOHaIbHBIMU YHAC/IaMH.
CpaBHeHue MppaLOHa/IbHBIX YKCell.

YucioBble MHOXKECTBA
[IpencraBieHus1 0 paClUMpeHUsX YMCIOBbIX MHOXeCTB. MHOXeCTBa HaTypasibHbIX, L|e/bIX, PalMOHA/IbHbIX,
JleCTBUTe/IbHBIX urcesi. CpaBHeHUe unces. UnucioBbie TPOMEXXYTKH.

JemMmocTh
[HetictBus ¢ octaTkamMu. OcTaTku cTenieHel. [IpyiMeHeHre OCTaTKOB K PelleHUI0 YPaBHEHUM B 11eJIbIX
YyuC/iax U TeKCTOBBIX 3a/ay.

H3mepenus, npul/IM>KeHNUs, OLeHKH
Pa3Mepbl 00beKTOB OKPY>KAIOLL[ero MUpa, AJTUTeTLHOCTD MPOLeCCOB B OKpYsKatolieM mupe. CTaHAapTHBIM
BU/I, UMCJIa.

Anre6panueckue BbIpaXKeHHUsI
JIpo0HO-paIHoOHa/TbHBIE BBIP)KEHHUs
Anrebpanueckast ApoOb. JlomycTUMbIe 3HaUeHUsI TepeMeHHbIX B IPOOHO-PAL[MOHATBHBIX BHIPKEHHSIX.

OcHoBHOe CBOMCTBO anrebpanueckoii Apobu. CrokeHue, BHIUMTaHE, YMHO)KEHUE U JleJieHre
anrebpanueckux apobeil. BrizeneHue 1e1oif yactu anrebpanueckoit Jpoou.

PaI_[I/IOHaHLHbIe BBIPa>KEHU. TO)K,[[ECTBQHHI:;IE npeo6pa30BaHI/1;1 PaliMOHA/IbHBIX Bpra)KQHI/II\/JL

HppanuonanbHbie BbIPpa)KeHUs!
[JomnycTuMble 3HaUeHUs TIepeMeHHbIX B BbIDAKEHUSIX, COZlepXKalliuX apudMeTUuecKre KBaJpaTHble KOPHHU.

ToxxecTBeHHbIe TIPe0Opa30BaHMs BEIpayKEHWH, CoZiepKallliX apruMeTHuecKe KBaZipaTHble KOPHHU.



CrtenneHn
CrerieHb C 1Ie/TbIM TTOKa3aTesieM U eé cBoiicTBa. [Ipeobpa3oBaHyie BhIpaXKeHUM, CO/IePrKaIluX CTeTleHU.

YPaBHEHI/IH U HEPABEHCTBA

YpaBHenust

KBagpartHoe ypaBHeHue. @opmyia KOpHel KBaipaTHOrO ypaBHeHUs. KoruecTBO [jelCTBUTE/IbHBIX KOPHeH
KBa/|paTHOrO ypaBHeHUs1. Teopema Bueta. YpaBHeHus1, CBOIMMBbIe K JTMHEHHBIM YPaBHEHUSIM WU K
KBa/IpaTHBIM ypaBHeHUsIM. KBagpaTHOe ypaBHeHHe C lapaMeTpoM. PellleHre TeKCTOBBIX 3a/1a4 C IIOMOLLbIO
KBa/IpaTHBIX YPaBHEHUHU.

[IpobHo-paiioHanbHble ypaBHeHusl. PellieHre Apo6HO-paLiMoHa/IbHBIX YPaBHEHUH. PellieHre TeKCTOBBIX
3a/1a4 C TIOMOILBI0 IPOOHO-PAIIOHAIBHBIX ypaBHeHuH. ['padrueckast MHTepripeTalyisi ypaBHEHH C JBYMSsI
repeMeHHbIMU.

HepaBeHcTBa
Uncnossle HepaBeHCTBa. CBOMCTBA YHC/I0BbIX HEPABEHCTB.

HepaBeHcTBo ¢ nepemMenHol. CTporue v HecTporue HepaBeHCTBA. ClI0XKeHHE M YMHOXKEHHE UHC/IOBBIX
HepaBeHCTB. OljeHMBaHWe 3HaueHUsl BbIpakeHHs1. [JoKa3aTebLCTBO HepaBeHCTB.

[ToHsiTHe O pellleHWH HepPaBeHCTBA C OIHOM repeMeHHOM. MHO>KeCTBO pellleHW HepaBeHCTBa.
PaBHOCU/IbHBIE HEPABEHCTBA.

JIuHeliHOe HepaBeHCTBO C OZJHOM NepeMeHHON Y MHOJKeCTBa ero pelleHWd. PereHne TMHeHbIX
HepaBeHCTB C OIHOM NepeMeHHOW. CHCTeMbl U COBOKYITHOCTH JTMHEWHBIX HEPaBeHCTB C OIHOM IlepeMeHHOH!.
PelleHne TeKCTOBBIX 3a/lau C TOMOILBIO JIMHEHHBIX HEPaBeHCTB C O/HOW IlepeMeHHOM.

DyHKIMU

O6macTb orpefiesieHHs1 1 MHOXKeCTBO 3HaueHui GyHKuuH. Crioco6rl 3aanus GyHKUuHA. ['paduk GyHKIMH.

UreHue cBOWCTB (pyHKLMY 10 eé rpaduKy. [Ipumepsl rpadmKoB (QyHKIMM, OTpaXKarolUX peaibHble
TIPOLIeCCHI.

JIunetiHas yHKIus. @YHKIMH, ONMHMCHIBAIOIIME MPSMYIO U 00paTHYIO TIPOMOPIIMOHAbHbIE 3aBUCUMOCTH,
Ux rpaduku.

®yHKMy y=ax?2, y=x2 + b, y=x3, y=|x|, y =V X, y = k/x u ux cBoiicrea. KycouHo-3ajaHHbIe (QYHKIIWHN.
9 KJTIACC

Yucsia 1 BBIYUC/IEHUSA

HNppanuroHanbHbIe yucia
Kopensb n-ii crenenu u ero cBoicTBa. CTeleHb € palOHA/IbHBIM [10Ka3aTesieM U eé CBOMCTBA.

AnredpanyecKkue BbIPpa)KeHUsI

HppanyoHanbHble BbIPa)KeHHUA
ToxxaecTBeHHbIe TIPeOOpa30BaHMsl BEIPAXKEHUH, CO/iepKalliiX KOpeHb N-il crerneHu. To)KaeCTBeHHbIe
nipeobpa3oBaHus BbIpayKeHU, COZiep KalliuX CTereHb C PalMOHAIbHBIM M0Ka3aTesieM.

MHorou/1eHb1
KBazpatHsbiii TpéxuneH. KopHu kBasipaTHOrO TpéxusieHa. Pa3no)keHre KBaZipaTHOrO TPEXusieHa Ha
JTUHeWHble MHOXXUTEJIH.

YPaBHEHI/IH U HEPABEHCTBA

YpaBHeHust
bukBajpaTHble ypaBHeHus1. [IpMepbl MPUMEHEHUH MeTO/[0B paBHOCH/ILHBIX IPe00pa30BaHUl, 3aMeHbI



nepeMeHHOM, rpahuuecKoro MeTo/ja MpM pellleHUH ypaBHeHUN 3-i U 4-1 cTereHeu.

PerteHue 1poOHO-paIiMOHAIBHBIX YPaBHEHUH.

Pemmenne crcrem ypaBHEHUU C JBYMs lepeMeHHbIMU. PellleHrie IPOCTENILIMX CUCTeM HeJIMHeNHbIX
ypaBHeHHH C IByMsl lepeMeHHbIMU. ['pacrueckuii MeToZ, pellleHusl CUCTEMbl HeIMHEHMHBIX YpPaBHEHUM C
JiByms1 iepeMeHHbIMU. CHcTeMa /IBYX HeJIMHEUHBbIX YPaBHEHUH C IBYMs [IepeMeHHbIMH KaK MOJie/Tb
peasibHOM CUTYaL[1H.

Hepasencmesa

UuncnoBble HepaBeHCTBa. PellleHre MMHeNHbIX HepaBeHCTB. [loKa3aTe/lbCTBO HEPaBEHCTB.

KBajpaTHble HepaBeHCTBa C O/IHOW NepeMeHHOM. PellleHre KBaZlpaTHbIX HepaBeHCTB IpauuecKuM
MeTOZIOM U MeTO/J0OM MHTepBaoB. MeTo/| MHTepBasoB [/ palliOHaIbHbIX HepaBeHCTB. [IpocTelinme
HepaBeHCTBa C ITapaMeTPOM.

Pemenne TeKCTOBBIX 3aZjau C [IOMOLLIBbIO HEPABEHCTB, CUCTeM HepaBeHCTB.

HepaBeHCTBO ¢ AByMsl lepeMeHHBIMU. PellleHre HepaBeHCTBA C JByMs lepeMeHHbIMUA. CHCTeMbI
HEepaBeHCTB C [IByMsl llepeMeHHbIMU. ['pacdriuecknii MeToz, pellieHNs CUCTeM HepaBeHCTB C /IByMsI
repeMeHHBIMHU.

HepaBeHncTBa
Yucnosele HepaBeHCTBA. CBOMCTBA YMC/IOBBIX HEPABEHCTB.

HepaBeHcTBO ¢ nepemeHHoW. CTporue v HecTporve HepaBeHCTBa. Cri0)KeHHe ¥ YMHOXKeHHEe YUC/IOBBIX
HepaBeHCTB. OlleHMBaHWe 3HaueHus BblpakeHus1. Jloka3aTebCTBO HEPABEHCTB.

[ToHsiTHe O pellleHWM HEPaBeHCTBA C OAHOM repeMeHHOW. MHOKeCTBO pellieHW HepaBeHCTBa.
PaBHOCU/IbHBIE HEDABEHCTRBA.

JIuHeliHOe HepaBeHCTBO C OZHOM MepeMeHHOW Y MHOKeCTBa ero pelieHuid. PerieHre TMHENHbIX
HEpaBeHCTB C 0/IHOM nepeMeHHOW. CHUCTeMbl U COBOKYITHOCTH JTMHEMHBIX HEPABEHCTB C O/IHOM MepeMeHHOM.
PerieHre TeKCTOBBIX 3aZiau C TIOMOLLBIO JIMHEWHBIX HEPABEHCTB C OJHOM MepeMeHHOM.

DyHKIMU

®yukuys. ColicTBa GyHKLMI: HY/IM QYHKLWW, TTPOMEXYTKU 3HAKOTIOCTOSIHCTBA (DYHKL[MU, IPOMEXKYTKH
BO3pacTaHus U yObiBaHUS GYHKIMM, YETHBIE U HEUETHBIE (GYHKIMU, Haubo/blllee ¥ HAUMeHbIIee 3HaUeHHs
byHKLMM.

KBagpatruHast yHKIUs 1 e€é cBOMCTBA. Vcrosib3oBaHHe CBOMCTB KBaZpaTUUHOM (DYHKLIMW JJ1s1 pellleHust
3ajau. [TocTpoeHue rpaduvka KBaipaTUUHOU PyHKIMHU. [TosioxkeHue rpadvika KBaipaTUUHOU (PYHKI[UHU B
3aBUCUMOCTHU OT eé K03((HULMeHTOB.

I'paduku pyHKIMI y = ax?, y =a(x—m)’uy = a(X —m)>+ n.

[Toctpoenue rpadmKoB (HYHKIHIA C TIOMOIIBIO PeoOpa30BaHUH.

IIpobHo-nmuHelHast GyHKIMs. ViccenoBaHue hyHKLWH.

@dyHKIMSA Y = XN C HaTypa/bHbIM TI0Ka3aTe/ieM N U eé rpaduk.

Yuc/1o0BbIe noc/j1eJ0BaTe/IbHOCTH M MIpOorpecCcumn

[ToHsATHe YMCIOBOM MOC/IefoBaTe/lbHOCTH. KoHeuHble 1 GeCKOHeUHbIe T0C/Ie/[0BaTeTbHOCTH.
OrpaHuueHHast 0C/Ie/J0BaTeTIbHOCTE. MOHOTOHHO Bo3pacTarorasi (yObiBaroIas) rmocieZoBaTelbHOCTb.
Crioco6bI 3a/1aHMS TT0C/IeI0BATeTbHOCTU: OTIUCATe/TbHBIN, TaOJMUHBIN, C TIOMOIIBI0 (hOPMYJIBI N-T'0 Y/leHa,
pPeKypPEeHTHBI.

Apudmetrnueckasi U reoMmeTpuueckasi mporpeccuu. CBONCTBA WieHOB apu(h)MeTHUecKoi ¥ reoMeTpu4ecKoi
niporpeccuii. @opMyJibl N-TO useHa apupMeTHYecKol U reoMeTpruuecKoil nporpeccuii. @opmMysibl CyMMBI
TIePBBIX N WIEHOB apr(pMeTUIeCKON U reOMeTpUUYecKOU Mporpeccuid. 3a/jauu Ha TIPOLeHThI, DaHKOBCKHe
BKJIa/ibl, KDEJIUTHI.



I[1pescTaBiieHre 0 CXOAUMOCTH MOCTeZ0BaTeIbHOCTH, O CYMMHUPOBaHUY OeCKOHEUHO yObIBaroIeit
reoMeTpUYeCcKOi MpOrpecCuy.

Mertos MaTeMaTHueCKoW UHAYKLMU. [IpocTeliiive ipuMepsI.



IVIAHUPYEMBIE OBPA3OBATEJ/IBHBIE PE3YJ/IbTATBI

JINMYHOCTHBIE PE3YJIbTATbHI

JINUHOCTHBIE pe3y/IbTaThbl OCBOEHUS MPOrPaMMbl yueOHOTo Kypca «Anrebpa» XapaKTepU3yHTCS:

IlaTproTHYecKoe BOCIIMTAHHE:

MpOsIB/IEHUEM MHTepeca K MPOLUIOMY M HaCTOSLLeMY POCCUMCKOW MaTeMaTUKH, LIeHHOCTHBIM OTHOILIEHUeM
K JOCTM)KEHUSIM POCCUMCKHX MaTeMaTUKOB U POCCUMCKOM MaTeMaTUUYeCKOM IIKOJIbI, K MCIIO/Ib30BaHUI0 3TUX
JIOCTVKeHUM B IPYrUX HayKaX U TIPUK/IaJHBIX cdepa.

I'paxkiaHCKOe B JyXOBHO-HPaBCTBeHHOEe BOCIIHTAaHMHe:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00513aHHOCTeN Ipak[iaHMHa U peasin3aliiy ero Ipas, pe/iCTaBIeHueM 0
MaTeMaTH4eCcKuX OCHOBaX (YHKI[MOHUPOBaHUSI Pa3/IMUHbIX CTPYKTYP, sIBIEHUH, MTPOLeyp IPa’kAaHCKOTr0
o61iecTBa (BbIOOPHI, OMIPOCHI U TP ); TOTOBHOCTBIO K 00CYK/I€HUIO 3TUYEeCKUX MTPO0JIeM, CBS3aHHBIX C
MpPaKTHUeCKUM TIPUMeHeHHeM [JOCTKeHHH HayKy, 0CO3HaHWeM Ba)KHOCTH MOPa/IbHO-3THUECKHUX ITPUHLUIIOB
B 1eAATeIbHOCTU YUEHOI 0.

TpyaoBoe BociuTaHnue:

YCTaHOBKOM Ha aKTMBHOE yuyacTHe B pellleHUH NPaKTUUeCcKUX 3aZlauy MaTeMaTH4yeCcKol HarpaB/eHHOCTH,
0CO3HaHWeM Ba’KHOCTH MaTeMaTHUeCcKoro 00pa3oBaHUs Ha MPOTSHKEHUH BCeH YKU3HU JIJIsl yCIIeIIHON
nipodeCcCOHABHON AeATeTbHOCTH M Pa3BUTHEM HeOOXOAMMBIX yMeHHIA; 0CO3HaHHBIM BEIOOPOM U
TOCTPOEHNEeM MH/VBUYa/IbHON TPaeKTOPUK 00pa30BaHUs 1 )KU3HEHHBIX TVIAHOB C YUETOM JIMYHBIX
WHTEPeCcoB U 00IIeCTBeHHBIX TOTPeOHOCTEH.

JcTeTHYeCcKoe BOCIIUTaHue:
CIIOCOOHOCTHIO K SMOLIMOHAIBHOMY U 3CTETUUECKOMY BOCTIPHUSITHIO MaTeMaTHYeCKUX 00beKTOB, 3a/jay,
pelleH, pacCy>X/IeHUi; YMeHUI0 BUJeTh MaTeMaThyecKre 3aKOHOMEPHOCTH B UCKYCCTB.

IleHHOCTH HayYHOI'0 TO3HAHHUSA:

OpUeHTalfel B [|eSTeTbHOCTH Ha COBPEMEHHYIO CHUCTeMY HayYHBIX TTpe/ICTaB/IeHI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs Yel0BeKa, IPUPO/Ibl M 00I1IeCTBa, MIOHWMaHeM MaTeMaTHYeCKOW HayKu Kak
cdepsl yesioBeueCKOM /esATeIbHOCTH, STarloB e€ pa3BUTHUS M 3HAUMMOCTH JI/1s1 pa3BUTUS LIMBU/IN3aL1Y;
OBJIaJileHUeM A3bIKOM MaTeMaTUKH U MaTeMaTH4eCKOM Ky/lIbTypOM Kak Cpe/ICTBOM MO3HaHUsI MUPa;
OBJIaJileHHeM HaBbIKAMU MCC/Ie[|0BaTe/bCKOM eATe/TbHOCTH.

du3nyecKoe BOCIUTAaHUE, (JOPMHUPOBAHUE KY/IBTYPbI 30POBbs U IMOIMOHA/IGHOTO 0/1arono/Tyuns:

TOTOBHOCTBIO TIPUMEHSITh MaTeMaTHUeCKre 3HaHUsI B MHTepecax CBOEro 3/10POBbsi, BeZIeHHs 3/l0POBOTO
obpa3sa >Ku3HHM (3[0pOoBOe MUTaHue, cOaTaHCHPOBAHHBIM PEXXUM 3aHATUM U OT/[bIXa, pery/aspHas hu3nueckas
aKTMUBHOCTH); ChOPMUPOBAHHOCTBLIO HaBbIKa pedyieKCHH, TIPU3HaHKUEeM CBOEro TpaBa Ha OIMMOKY U TaKOTo >Ke
TripaBa Jpyroro 4esioBek.

JK0JIOrHUecKoe BOCIIUTaHHe:

OpHEHTauHeﬁ Ha MpUMeHEeHHEe MaTeMATUUYeCKUX 3HaHUI AJId pellleHrsd 3a1a4 B obmactu COXPdHHOCTHU
OKPY)KEII-OLU"EI‘/JI Cpeabl, IMJIaHKUPOBAHMSA IMOCTYIIKOB W OLIEHKW UX BO3MO>XHBIX HOCHEACTBI/Iﬁ AJI OKPY)KEII-OLLIGIZ
Cpeabl; OCO3HaHHUEM ri100a/LHOro XdpaKTepa 3KOJIOTMYeCKUX HpOﬁ]IEM u HYTeﬁ HX pelIeHus.

JIMYHOCTHBIE Pe3y/IbTaThl, 00eCIeYrBaKOIIUe aJaNTaHI0 00yUaIoIerocsi K H3MeHSHIUMCS
YC/I0BHAIM COLMA/IbHOM M IPUPOAHOMN Cpe/ibl:

TOTOBHOCTBIO K IEUCTBUSIM B YC/IOBUSIX HeOIpe/ie/IEHHOCTH, TIOBBILLIEHHIO YPOBHS CBO€M KOMITeTeHTHOCTH
yepe3 MPaKTUUECKYIO [1esITeIbHOCTh, B TOM UHC/Ie YMeHHe YUUThCS Y APYTUX IO, mpruoopeTaTs B
COBMECTHOM JleATe/TbHOCTH HOBbIe 3HAHMS], HaBBIKA U KOMIIETEHIIMH U3 OTbITa IPYTUX;He00X0IUMOCThIO B



(hopMHpOBaHMY HOBBIX 3HAHUH, (HOPMYIMPOBATE UJEU, TIOHSATHS, TUIIOTe3bl 00 00BEKTaxX U SBJIEHHUSIX, B TOM
yicie paHee He M3BECTHBIX, 0CO3HABaTh Ae(UIUTBl COOCTBEHHBIX 3HAaHUW M KOMITETEHTHOCTeH, M/IaHUPOBaTh
CBOE@ pa3BUTHE;CIIOCOOHOCTHIO0 0CO3HABATh CTPECCOBYIO CUTYAL{MIO, BOCTIPUHUMATb CTPECCOBYIO CUTYALHIO
Kak BbI30B, TPeOYIOIMI1 KOHTP Mep,KOPPeKTUPOBaTh NMPUHUMaeMble PeIleHus 1 1eiCTBus, (HOPMyIMpOBaTh U
OLIeHMBATb PUCKU U TIOC/Ie/CTBUSI, (POPMUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJ/IbTATBI

MertarnpejMeTHbIE Pe3y/IbTaThl 0CBOEHUS TTPOTPAaMMbI YUeOHOTO Kypca «Airebpa» XapakTepU3yrTCs
OBJIa/IeHUEM:

1) YHueepcanbHbIMU NO3HABaMeAbHbIMU OelicmausiMu, obecneuusarowjumu popmuposatue 6a3oebix
KO2HUMUBHBIX Npoyeccos obyuaroujuxcs (0cgoeHue Memooos NO3HAHUSI OKPYHCArowje2o Mupd; npuMeHeHue
Jl02u4ecKux, uccaedosamenbCKUX onepayuli, ymeHuli pabomams ¢ uHpopmayueti).

ba3oBblie jornyecKkue I[EI‘/’[CTBI/IH!

— BBIABJ/IATD U XdPAKTEPHU30BaTh CyIlleCTBEHHbIE ITPU3HAKW MaTeMaTHYeCKUX O6’BEKTOB, HOHHTHﬁ,
OTHOIIIeHUI MEXAYy IMOHATUAMU; q)OpMy'JII/IpOBaTb ornpenejeHus HOHHTHﬁ; YCTaHABJ/IMBATb
CYH_IECTBEHHBII‘;I IMPpU3HAK KJIaCCI/ICbI/IKaL[I/II/I, OCHOBaHMA IJid O606LL[€HI/IH " CpaBHEHUA, KPUTEPUN
MpoBOAWMOI'0 dHdJ/IM34d,

— BOCIIPUHUMATh, (hOPMYIMPOBaTh U NMPeo0pa30BbIBaTh CY)K/EHHUS: YTBEpAUTETbHbIE U
OTpUIIaTe/IbHbIe, eIMHUYHbIE, YaCTHBIE U O0IIIMe; YC/IOBHBIE;

— BBISIB/ISITh MaTeMaTH4eCcKre 3aKOHOMePHOCTH, B3aMMOCBSI3M Y IPOTUBOpeUHs B (pakTax, JaHHBIX,
HaOJ/TI0/IeHUsIX U YTBeP)KAEeHUsIX; TIpe/jlaraTh KpUTePUH J1JIsl BbIsSIBJIEHUsI 3aKOHOMepPHOCTel U
NIPOTUBOPEYMH;

— JlenaThb BLIBOZBI C MCTIOIh30BAHKEM 3aKOHOB JIOTHKH, [IeIYKTUBHBIX U UHYKTUBHBIX
YMO3aK/TF0UeHUH, YMO3aK/TFOUeHHI TI0 aHaIOTHH;

— pa3buparh [j0Ka3aTe/bCTBA MAaTeMAaTHUECKUX YTBEP)KAEHUH (TIPSIMbIE U OT MMPOTUBHOTO), TIPOBO/IUTh
CaMOCTOSITe/TEHO [I0KA3aTe/IbCTBA MaTeMaTHUeCKUX (JaKTOB, BLICTPAaUBaTh apryMeHTALIU0, TIPUBOIUTD
TIPUMeEPbI U KOHTPIIPUMEPHI, IPUMEHSITH METO/, MaTEMaTHUeCKON UHYKIMH; 0O0CHOBBIBATh
coOCTBeHHbBIE PacCy KIeHus;

— BbIOMPpATh CrOCob pellleHUs: yueOHOM 3aiaur (CPAaBHUBATh HECKOJIBKO BapUAHTOB PelleHus],
BBIOMpaTh Hanbosiee MOAXOAMINI C YIYETOM CaMOCTOSITE/THHO BbI/IeIEHHbIX KPUTEPUEB).

ba3oBbie Hco/1e10BaTe/IbCKHe AEﬁCTBHH:

— MWCNO/b30BaTh BOIIPOCHI KaK UCC/Ie/[0BaTe/IbCKUI MHCTPYMEHT Mo3HaHUst; (JOpMYy/IMpOBaTh BOIPOCHI,
(uKCcHUpyIoIIYe MPOTUBOpeure, TpobieMy, CaMOCTOSITe/TbHO YCTaHABIMBATE UCKOMOE U JaHHOE,
(hopMUpOBaTh TUIOTE3Y, APTYMEHTUPOBAaTh CBOIO MO3HULMI0, MHEHUE;

— TPOBOJUTE 110 CAMOCTOSITE/IEHO COCTaB/IeHHOMY I1/1aHy KCTIePUMeHT, UCCie/joBaHNe 110
yCTaHOBJIEHUIO 0COOEHHOCTel MaTeMaTUYeCcKoro 00beKTa, 3aBUCUMOCTel 00BbEKTOB MeXKy CO00i;

— CaMOCTOSITeNbHO (hOpMyIMpOBaTh 00001IeHHs ¥ BBIBO/IBI TI0 pe3y/ibTaTaM IPOBeJEHHOT0
HaOJTr0IeHust, MCCIIe/[0BaHMs], IKCIIePUMEHTa, OLIeHUBATh JOCTOBEPHOCTh MOJTyYeHHbIX Pe3y/IbTaToB,
BBIBO/IOB 1 000011[eHMiA;

— IIPOrHO3WPOBATH BO3MOKHO€E pa3BUTHE TIPOLIeCCd, d TAKXKe BbIABUI'daTh IMMPE/TIOI0KEHNA O ero
Pa3BHUTHHU B HOBBIX YC/IOBUAX.



PaboTta c naopmanmei:

— BBISBJISITh HEZJOCTATOUHOCTh U U30BITOUHOCTE MH(OPMALUH, JAHHBIX, HEOOXOAUMBIX /IS pelLieHUsI
3ajauy;

— BbIOMpPATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATh MH(OPMALIUIO Pa3/TUUHBIX
BU/IOB U (DOPM IIpe/CTaB/IeHNUs];

— BBIOMpaTH PopMy npescTaB/ieHUs UHGOPMAIK U WUTFOCTPUPOBATH pelllaeMble 3aZlaul CXeMaMH,
JriarpaMMaMH#, UHOU TpadUKoi ¥ X KOMOWHALIUSIMU;

— OLeHMBATh Ha/I&KHOCTb WH(OPMALIMKY TI0 KPUTEPUsIM, TPe/I/I0XKeHHbIM WK c(hOPMYIMPOBAHHBIM
CaMOCTOSITEJIBbHO.

2) YHueepcanbHbIMU KOMMYHUKamMueHbIMU Oelicmgusimu, obecneuusarolyumu c(popmMupoeaHHoCmb
COYUA/IbHbIX HABLIKOB 0OYUArOUUXCS.

Oo1enue:

— BOCIIPUHUMATb U (HOPMY/IMPOBATh CYK/I€HHUSI B COOTBETCTBUU C YCJIOBUSIMU U LIeISIMU OOITIeHuS;
SICHO, TOUHO, TPaMOTHO BbIPa)XaTh CBOK) TOUKY 3PEHHS B YCTHBIX U NMMCbMEHHBIX TEKCTax, 1aBaTh
TIOSICHEHHSI 10 XO/ly pellleHus 3a/lauyi, KOMMEHTHPOBATh M0/TyueHHbI pe3y/ibTaT;

— B X0fie 00CY>KieHusI 3a/]aBaTh BOIIPOCHI 10 CYIIeCTBY 00CYy’KaeMoii TeMbl, TpobIeMbl, periaeMoi
3a/lauM, BHICKA3bIBaTh W/I€H, Halle/IeHHbIE Ha TIOUCK PEITIeHHsT; COTIOCTABISITh CBOU CYKIEHUS C
CY)XXI€HUSIMU JPYTHUX YUaCTHUKOB iajiora, 0OHapy>KUBaTh pa3/vuue U CXO/ICTBO TO3UIUI; B
KOPPEKTHOU (hopme hopMyIMpoBaTh pa3HOTIACHs, CBOM BO3PayKeHHUS;

— TIPe/ICTaB/IATh Pe3y/bTaThl PEIIeHHs 3alauM, SKCIIepUMeHTa, UCC/Ie/JOBaHKs, POEKTa;
CaMOCTOSITe/TbHO BbIOMPATh OpPMaT BBICTYTIIEHHS C YUETOM 3a/jau Tpe3eHTaly U 0cobeHHOCTel
ayJUTOpHHU.

CoTpyaHHUeCTBO:

— TIOHHUMATh U KCTI0/Ib30BaTh MPENMYIIIECTBA KOMAHAHOM U WHAWBUYa/IbHON PabOThI P peLlieHNr
yueOHBbIX MaTeMaTHUeCKUX 3a/jau; PUHUMATH 1Ie/Ib COBMECTHOM /IeATe/IbHOCTH, T/IaHUPOBATh
OpraHM3allii0 COBMECTHOM paboThl, pacrpe/esaTh BU/IbI paboT, /0roBapuBaThCsi, 00CYK1aTh MPOLIECC U
pe3ysbTat paboThl; 06001aTh MHEHHST HECKOJIBKUX JIFOZIeH;

— y4YacTBOBATh B IPYMIIOBBIX opMax paboThl (00CyKaeHus, 0OMeH MHEeHHi, «MO3TOBbIe IITYPMbI» U
VHbIE); BHITIOHATEH CBOIO YaCTh pab0OThl M KOOPAUHUPOBATb CBOM [IeMCTBUS C [PYTUMU U/leHaMHu
KOMaH/Ibl; OLIEHMBATh KaueCTBO pe3yJibTaTa U KaueCTBO CBOEro BK/a/ia B OOILMiA pe3y/bTaT 1o
KpUTepUsiM, CHOPMYTMPOBAHHBIM YUaCTHUKaMU B3aUMO/IeHCTBUS.

3) YHugepcanbHbIMU pe2yAsimu8HbIMU OelicmausiMu, obecneuusarowjumu (popmMuposaHue CMbICA08bIX
YCMAHOBOK U HCU3HEHHbIX HA8bIKO8 AUYHOCMLU.

Camoopranusanus:

— BBISIBJISITH [TPOO/IEMBI /I/1s1 pellleHus! B KM3HEeHHBIX U yueOHbIX CUTYyal{usiX; OPUEHTHPOBATLCS B
pasIMYHbBIX NOAX0AaX NPUHATHSA pellleHnH (MHAUBUAYanbHOe, TPYIIIOBOe);

— CAMOCTOSITeJTbHO COCTABJIATH TIaH, alTOPUTM DeIleHusT 3aiauk (MU ero YacTb), BIOUpATh Criocob
pelleHs C YYETOM UMEFOIIUXCS PeCYyPCOB U COOCTBEHHBIX BO3MOXXHOCTeH, apryMeHTHPOBATh 1
KODpPEeKTHPOBaTh BapMAHTHI PeLleHU C yUéTOM HOBOW MH(OPMaLUH.

CaMOKOHTPOJIb:



— BJIaZleTb criocobaMu caMoIpoBepKH, CAaMOKOHTPOJIS NpoLiecca U pe3y/bTaTa pelleHHs
MaTeMaTUUeCKOW 3a/jau, CaMOMOTHUBALIMU U pedieKCuy;

— Tpe/BU/ieTb TPYAHOCTH, KOTOPble MOT'YT BO3HUKHYTh IIPU pelleHUH 3a/lau, BHOCUTb KOPPEKTHBHI B
JiesiTeNTIbHOCTh Ha OCHOBE HOBBIX OOCTOSITE/TbCTB, Hal/IeHHbIX OLIMOOK, BBISIBJIEHHBIX TPY/JHOCTEM;

— OLI€EHWMBATb COOTBETCTBHE pe3y/ibTaTd AeATe/IbHOCTHU TOCTaB/IeHHOM Len U yC/JI0BUAM, 00BSCHATD

TIPUYMHBI JOCTWKEHHWS WIM He/IOCTHKEHHUS 11e/I1, HaXOAUTh OIIMOKY, /laBaTh OLIeHKY NPHOOpeTEHHOMY
OTIBITY.

OMOIMOHA/TbHBIA HHTE/VIeKT:

— BBIpa)KaTh MOLIMHU MPH U3YUEHUH MaTeMaTUUeCKMX 00BEKTOB M (DaKTOB, JaBaTh SMOI[UOHATBbHYHO
OLIEHKY pelLleHUs 3a/iaui.

INPEJMETHBIE PE3YJ/IBTATBI

7 KIIACC

OcBoeHnne yueOHOTO Kypca «Anrebpa» Ha yryiy6/ieHHOM ypOBHe B 7 Kjlacce I0/DKHO 00ecrieunBaTh
JOCTIKeHUe CIeAyIOIIMX TPeIMEeTHBIX 00pa30BaTebHBIX Pe3y/IbTaToB:

Yucsia ¥ BbIYUC/TIEHUSA
PayuoHanbHble yucaa

— TlepexoauTh OT OJHOM (HOPMBI 3aIUCH YKCeJT K IpYroi (mpeoOpa3oBbIBaTh JeCATHUHYIO 1pO0Ob B
0OBIKHOBEHHY!0, 00BIKHOBEHHYIO B [IECATHUHYIO, B YACTHOCTH, B OECKOHEUHYIO [IeCTUUHYIO IpO0b).

— HWcnonb3oBaTh TTOHATHS MHOXXECTBA HATypaJ/IbHBIX YKWCeJI, MHO>KeCTBA LIeJIbIX YK Cejl, MHO>XeCTBa
PallMOHAJIBHBIX YHCeJI MPU pelieHrnn 3a[a4, IIpoBeieHUN paCCY)KELEHI/II;i " 10KaA3aTe/IbCTB.

— TloHuUMaTh U OOBACHATH CMBIC/T TO3UIIMOHHOM 3alTMCU HAaTyPabHOTO UUC/Ia.
— CpaBHHBaTh U yIOPSI0YMBATh pal[MOHa/IbHbIE UMCIIA.

— BBhINonHATh, coueTast yCTHbIE U MMCbMeHHbIe IPUEMBI, apuMeTHUYeCKre JelCTBUS C
palMoHaIbHBIMU YHC/IaMH, UCIT0/Ib30BaTh CBOMCTBA UMCel Y IIpaBUIa 1elCTBUM, IPUEMBI
paLMoHaIbHbIX BbIYMC/IEHUH.

— BpInomHgTh ,E[EI\/,ICTBI/IH CO CTereHAMM C HaTypPa/IbHbBIMU TT0OKa3dTe/IAMH.

— HaXO'E[I/ITB 3Ha4UeHNs YN CJ/IOBBIX Bpra)KEHHI‘;I, coJepKaluX palijMOHA/IbHBIE UKMCJ/Id U CTEIIEHU C
HaTypdJ/IbHBIM T10Ka3aTejieM; IMIPUMEHATb pa3H006pa3Hble CITI0COOBI U HpI/IéMBI BBIUMC/I€HMA; COCTABJIATH
N OLI€HWBATH UM C/IOBbIE€ BbIPpA’KE€HM A IMTPU PEIIEHUUN TTPAKTUYECKHUX 3a[id4 U 3a[a4 U3 ADYIUX y‘l86HBIX
npeaMeToB.

— OKpyr/asTh UMC/Ia C 3aJJlaHHOW TOUHOCTBIO, @ TAKXKe TI0 CMbIC/Ty NTPaKTUUeCKOW CUTYalluy;
BBINOJIHATh MPUKKU/IKY M OLIeHKY pe3yJ/ibTaTa BbIUMC/IEHUM, OLIeHKY 3HaueHUI YMC/I0BbIX BbIPA)KEHUH, B
TOM YMCJle [IPY pellleHny NPaKTUYeCcKrX 3aau.

— PemaTh TeKCTOBbIE 33/jaui apu(METHUECKUM CITI0COO0M; UCTIO/h30BaTh TabO/UIIbI, CXEMbI, YEPTEXKH,
JIpyrye cpe/iCTBa Mpe/CTaB/leHusl JaHHbIX TIPH pellleHrH 3a/au.

— Pematb MPaKTUKO-OpPHMEeHTHPOBAHHLbIE 3a4d4M, CBA3dHHbIE C OTHOLLIE€HHWEM Be/IMUKH,
MpOMNMOPLUHXUOHA/IBHOCTBHO BEJIMYHWH, TIPOLEHTAMU; UHTEPIIPETUPOBATL PE3YJ/IbTAThI pEIIe€HUA 3a/iau C



YUETOM OrpaHUUEHHM, CBSI3aHHBIX CO CBOMCTBAMHU PaCCMaTPUBAeMbIX 0ObEKTOB.
Heaumocmb

— Jloka3bIBaTh U NMPUMEHSTH MPU PeLLeHUH 3a/iau MPYU3HaKu JeJMMOoCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11,
TIPU3HAKU JeJTMMOCTH CyMMBbI U TIPOU3BEe/IeHUs Lie/bIX UrCel.

— PackniaziplBaTh Ha MHOXKUTEIY HaTypasbHble YUC/Ia.
— CB000/HO OTIepHPOBATh TIOHATUSIMU: YETHOE UKCII0, HEUETHOE YKCJI0, B3aUMHO MPOCTBIE YHCIa.

— HaxoauTb HanbobIIMI OOLMIA AeUTe/Tb U HauMeHbIlee 001jee KpaTHOE UMCeN U UCTIOIb30BaTh UX
TIpY pelleHry 3a/ia4, IPUMeHsATh anroput™ EBkima.

— OHepI/IpOBaTB TOHATHUEM OCTATKda M0 MOAYJ/IH0, IDUMEHATDb CBOMCTBA CpaBHEHI/Iﬁ 10 MO yJIi0.

Anredpanyeckue BbIpaXKeHUs

BbipadxceHus ¢ nepemMeHHbIMU

— Hcrionb30Bath anrebpandyecKyr0 TEPMHUHOJIOTHIO Y CHMBOJIUKY, IPUMEHSITE eé B IPOL{eCCe 0CBOEHHSI
yueOHOTO MaTepuara.

— HaXO,E[I/ITb 3Ha4YeHUs 6YKBEHHLIX BprH)KEHI/Iﬁ MpH 3aJaHHBIX 3HAYEHHAX ITIepeMeHHbIX.

— Hcnonb30BaTh MOHSTHE TOX/ECTBA, BLITTO/IHATH TOXK/ECTBEHHbBIE MPe0Opa30BaHMsI BbIpAXKEHHUH,
JI0Ka3bIBaTh TOXK/€CTBa.

MHozouneHbl

— BoInosiHATE Mpeobpa3oBaHuUs 1]€/I0T0 BHIPAXKEHHSI B MHOTOUJIEH TIPUBEIeHUEM TI0ZI00HbIX
CJlaraeMbIX, PaCKphITHEM CKOOOK.

— BrInonHATh feicTBYs (C/10)KeHNe, BbIYMTaHUe, YMHOKeHHe) C OZJHOU/IeHaMH U C MHOTO4/IeHaMy,
TIPUMEHSITh (HOPMYJIbI COKPAIL[EHHOTO YMHOXKeHUs! (KBaZipaT ¥ KyO CyMMBbI, KBaZipaT U KyO pa3HOCTH,
Pa3HOCTh KBa/IpaToOB, CyMMa U pa3HOCTh KyOOB), B TOM umc/ie /i/isl yIIPOLLeHUsI BHIUMCIeHUA.

— Ocy1ecTB/IATh pa3/ioykKeHre MHOTOU/IeHOB Ha MHOKUTEJTH C TIOMOLL[bIO BbIHECeHHUsI 3a CKOOKHU
0011110 MHOXKHTEJISI, TPYIINUPOBKY CJ/laraeMbIX, TPUMeHsisi ()OPMYJIbl COKPAILIEHHOTO YMHO>KEHMSI.

— HPI/IMEHHTB HpEO6PaBOBaHI/IH MHOT'OUJIEHOB [Jid pelIeHHs PAa3/INYHbIX 3a/1d4 W3 MaTeMaTHKU,
CME)XHBIX TIpeiMeTOB, U3 peaanOf/'I MPaKTHUKH.

— Hcnonb30BaTh CBOMCTBA CTEIEHeH C HaTypa/bHBIMU MTOKa3aTe/sIMU [jist Tipeo0pa30BaHust
BbIpa>KeHU.

YpaBHeHus U cUCTeMbl YpaBHeHUH

— Pemathb MHeliHbIe ypaBHEHUs C OJHOM TlepeMeHHOM, IPUMeHsIsi paBrJia epexosa OT UCXOJHOTO
ypaBHEeHUs1 K paBHOCUIBLHOMY eMy. [IpoBepsTh, SIBASETCS JId YMC/I0 KODHEM ypaBHEHUs. MaTeMaTHKa.

— HOAGI/IpaTL IMMPUMEDPEHI ITap 4YKrcel, ABJ/JIAINXCA pellleHueEM JINHEHHOTr 0o YpaBHEHHSA C ABYMsA
repeMeHHbIMU.

— CTpouTh B KOOPMHATHOM M/IOCKOCTH TPa(UK JTMHEHHOr0 ypaBHEHUs C IByMsI IepeMeHHbIMUY;
T0J1b3Y$ICh TpavKOM, IPUBO/UTD NIPUMEPHI pellleHsl ypaBHEHHSI.

— Pemath crucTemMbl JByX TMHEWHBIX ypaBHEHHWH C IBYMs IeDEMEHHBIMU, B TOM umc/ie TpadryecKu.

— CocTaB/Th U pellaTh JUHEeHOe ypaBHeHNe WK CUCTeMY JIMHeNHbIX ypaBHEHUH TI0 YCI0BHIO



3a/lauu, UHTepIPeTUPOBaTh B COOTBETCTBUM C KOHTEKCTOM 3a/jauy MOy4YeHHbIH pe3y/bTarT.

DyHKIUU
Koopdunamp! u 2paguxu

— W306pa)kaTb Ha KOOPJWUHATHOM TIPSIMOM TOUKH, COOTBETCTBYIOIIME 3aZlaHHBIM KOOP/WHATaM, JIyuH,
OTpPEe3KH, UHTePBaJIbl; 3aMMChIBATh UHCIOBbIE TIPOMEXKYTKU Ha airedpanueckoM si3bIKe.

— OrtMeyaTh B KOOPAMHATHOM MJIOCKOCTH TOUKH 10 3a/laHHBIM KOOPZHHATaM.
DyHKkyuu

— Crpoutb rpadyKu JTUHEeWHbIX QYHKIUH.

— OrnuckIBaTh C TIOMOIIbIO GYHKIMM U3BECTHbIe 3aBUCHMOCTU MeXXYy BeJTMUMHaMU: CKOPOCTb, BpeMs,
paccTosiHue; 1jeHa, KOJTMUeCTBO, CTOUMOCTh; TIPOM3BOAUTETLHOCTD, BpeMs, 00bEM paboThI.

— HaxoguTb 3HaueHre (YHKLIMY 110 3HAUEHUIO eé apryMeHTa.

— Tlonumars rpadmueckuii crocob rpeAcTaBieHNs U aHa/l|u3a MHGOPMaLY; U3B/IeKaTh U
VHTepIIpeTUpOBaTh UH(OPMALMIO U3 rPa)MKOB peaTbHbIX MPOLIECCOB U 3aBUCHMOCTEH.

— MWcnonb3oBath CBOMCTBA (PYHKLMH /11 aHaIU3a rpapMKOB peabHbIX 3aBUCUMOCTEH (HyH
(GYHKLMH, TPOMEeXXYTKH 3HAKOTIOCTOSTHCTBA (DYHKLIMHM, IPOMEXXYTKH BO3pacTaHusi U yObIBaHUsl (QyHKLIWY,
HauOosbIIlee ¥ HaMeHblIlee 3HaueHUsT QYHKIIN).

— MWcnonb3oBatk rpadyku [j1s1 KCCIe10BaHuUs POLIECCOB M 3aBUCUMOCTEM; MPU pelleHnH 3a/jay U3
JPYTUX y4eOHBIX MPeMeTOB U pealbHOU >KU3HH.

8 KITIACC

OcBoeHnue yueOHOTO Kypca «Asnrebpa» Ha yriiy6ieHHOM ypoBHe B 8 Kjacce I0/DKHO 00ecrieunBaTh
JOCTWKeHHe CIeAyIOIIMX TPeIMEeTHBIX 00pa30BaTe/IbHbIX Pe3y/IbTaToB:

Yucia ¥ BbIYMC/IEHUA
HNppanuoHanbHbie yucia

— IloHuMaTh U UCIIO/Ib30BaTh npeacTaB/I€HKUA O PACHIMPEHKWH UHMC/IOBBIX MHO>KECTB.

— CB000/1HO OTIEpUPOBATH TIOHATHUSIMU: KBa/I[PATHBIA KOPEHb, apru(pMeTHUeCKHI KBaZipaTHbIN KOPEHb,
MppaloHaIbHOe YKCJI0; HAaXOAUTh, OL[eHUBATh KBaZipaTHbIe KOPHU, MCII0/Ib3ysl PH He0OXOANMMOCTH
Ka/IbKYJ/IITOP; BBITIO/THATh TIPe00pa30BaHMsI BRIpDAXKEHUH, CO/leprKallliX KBa/IpaTHbIe KOPHH, UCTIONB3YS
CBOMCTBA KOpHeiA.

— MHMcnonb3oBaTh Haya/lbHbIE rnpeacTaB/I€HHA O MHOXXeCTBe AEﬁCTBHTEHBHle uuces a1 CpaBHEHHH,
OKpYTJIeHUA U BbI‘—IHCJ’[EHHﬁ; 1/1306pa>1<aTb AEIZCTBHTE]ILHBIE YlKcC/la TOUYKdAMH Ha KOOp,E[I/IHaTHOI‘/JI HpﬂMOﬁ.

— Hcnonb30BaTh 3aMycy OOJIBIIMX U MaJIbIX YHCEJT C TIOMOIIIBIO JeCITUYHBIX Apo0el U cTerneHen
yrcsa 10; 3armuckIBaTh U OKPYTJ/ISTh YMC/IOBbIe 3HaUeHHUsI PealbHbIX BEIMUMH C MCII0/Tb30BaHUEM Pa3HbIX
CUCTEeM H3MepeHHH.

JemMocThb

— CB000/IHO OTIepHPOBATh TIOHATHEM OCTAaTKa 10 MO/IYJI0; TIPUMEHSITh CBOMCTBA CPABHEHHH T10
MO/YJ/IF0; HAXOAUTb OCTaTKX CYMMBbI U [IPOM3Be/IeHNs 10 JAHHOMY MOZYJIIO.

AnredpanuyecKue BbIPpa)KeHUsI



JpoGHoO-panoHaIbHbIE BHIPA)KEHH

— HaXO,E[I/ITL AOITyCTHMbI€ 3HAYE€HMS IIepEMEHHBIX B APO6HO-paLII/IOHaJ'ILHBIX BBIDa>KEHUAX.

— TIpuMeHSTE OCHOBHOE CBOMCTBO PaljOHAIBLHOM APOOH.

— BbInonHATH NpUBeieHKe anredpanueckux Apobeit K 001eMy 3HaMeHaTe T, CTI0KeHHe, YMHOXKEHHE,
JleieHre anredpanyeckux Apooeid.

— BBbINosHATE TOXKJeCTBeHHbIe TIpeo0pa30BaHus paljMOHATBHBIX BHIPaXKEHHUH.

— TlpumensTs ipeobpa3oBaHus BBIDAKEHUH /ISl PeIlIeHusT pa3/IMUHbIX 33/jau U3 MaTeMaTUKH,
CMEXXHbIX TIPeIMETOB, U3 peaJbHOM MPAKTUKU.

CrenneHn

— HPI/IMEHHTB IIOHATHE CTeIleHHU C 1Le/IbIM I10Ka3aTe/ieM, BBIIIO/IHATh HpEO6pEl3OBaHI/IH Bpra)KEHI/II‘/JL
comepXKallqux CTerleHHu C LeJIbIM ITI0Ka3aTeIeM.

HppaiuonanbHbie BbIPa)KeHUs!
— HaxoguTh fonycTUMble 3HaUeHUs [lepeMeHHbIX B BbIPaXKEHUSIX, COZlep Kalliix apupMeTHUYeCcKUe
KBaJJpaTHble KOPHMU.

— BoinosHsATE Mpeobpa3oBaHust UPPALIMOHAIBHBIX BHIPAXKEHHUH, UCTIO/NB3YsI CBOMCTBA KOPHEH.

YPaBHEHI/IH U HEPABEHCTBA

— Pemats KBaZipaTHBIE ypaBHEHUSI.

— Permath [po6HO-palOHa/IbHEIE YDAaBHEHMSI.

— Perath /iMHelHbIe YpPaBHEHUs C TApaMeTPaMHU, HEC/IOXKHbIE CUCTEMBI JTMHEHHBIX YDPaBHEHHH C
rlapamMeTpamH.

— IIpoBoguTh HccnefoBaHUs YpaBHEHUM U CHCTEM YPaBHEHUM, B TOM UMCJIe C IPUMeHeHueM
rpaduueckux rpejcraBjaeHui (yCcTaHaB/IMBaTh, UMeeT /I YPaBHEeHUE WU CUCTeMa YpaBHeHHUH
pellieHs], ec/ii UMeeT, TO CKOJIBKO, U TIp.).

— TlepexoauTh OT c/10BecHOM (hOPMYTMPOBKM 3a/laui K eé anrebpanueckoi Mo/ieny ¢ TOMOIIbIO
COCTaBJ/IeHUs YPaBHEHUS U/ CUCTEMbI YpaBHEHU, MHTePIIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM
3a/1auy TIOTyYeHHBIA pe3ysibTar.

— TIprMeHsTH CBOMCTBA YMCJIOBBIX HEPABEHCTB [1Jis CDaBHEHUS], OL[€HKU; pellaTh JUHEeUHbIe
HepaBeHCTBa C O/JHOU MepeMeHHOM U UX CUCTeMbI; 1aBaTh rparuecKyro WITHOCTPALIMI0 MHOXKECTBA
pellieHrii HepaBeHCTBa, CUCTEMbI HEPaBEeHCTB.

DyHKIMU
— TloHuUMaTh ¥ UCI0JTb30BaTh (DYHKIIMOHAIBHBIE TIOHATUS U SI3bIK (TEPMHUHBI, CHMBOJTHUECKHE
0003HaueHus1); oripe/esisiTh 3HauUeHre QYHKIMY TI0 3HaUeHHI0 apryMeHTa; Orpe/ie/isiTb CBOMCTBa
dbyHKIMYU 10 eé rpaduKy.

— Crpourtb rpaduku PyHKIUN y = X2, y = x3, y = k/X , ¥ = |X|, ONHChIBaTh CBONCTBA UHMCIOBOM
dbyHKIMYM 10 eé rpaduKy.

9 KJTACC



OcBoenue yueOHOTO Kypca «Asnrebpa» Ha yriiy6ieHHOM ypoBHe B 9 Kjacce I0/DKHO 00ecrieunBaTh
JOCTIDKEeHUe CIeAyIOIIMX TpeIMEeTHBIX 00pa30BaTebHBIX pe3y/bTaToB:
Yuc/ia ¥ BBIYHC/IeHUS

— CB0060/1HO OTIEpUPOBATH TIOHATUSIMU: KOPeHb N-i CTeTleH!, CTereHb C PallMOHAIbHBIM [T0Ka3aTesieMm;
Haxo/IUTb KOPeHb N-i CTeleHH, CTereHb C paljMOHa/IbHbIM TTI0Ka3aTesieM, UCII0/b3Ysl TIPU
HeoOX0/ITUMOCTH Ka/IbKYJITOP; MPUMEHSITh CBOMCTBA KOPHS N-i CTereHH, CTeleH! C paljioOHaIbHbIM
MOKa3aTesieM.

— Wcnosib30BaTh MOHATHE MHOKECTBA [|eMCTBUTE/TbHBIX UKces NPU pellleHUH 3ajad, MpoBeJieHun
paccy>k/IeHul U [J0Ka3aTenbCTB.

— CpaBHI/IBaTb " yIIOpsAA40UHUBATh 'Z[el\/‘ICTBI/ITEJIBHLIe UnCiid, OKpYIJIATb I,[[EI\/'ICTBI/ITeJIIDH]:Ie yucia,
BBITIOJIHATE MPUKUIKY PE3YyJ/IbTdTa BquHCHEHHﬁ, OLIEHKY UMC/TOBbIX Bprﬁ)KEHHﬁ.

MHorou4s1eHb1

— CB000/1HO OTIEPUPOBATH TIOHSATHEM KBa/[PAaTHOT'O TPEXU/IeHA; HAXOUTb KOPHU KBaZIpaTHOTO
TpéxuieHa.

— PacksazpiBaTh KBaZpaTHBIN TPEXU/IeH Ha TMHEWHbIe MHOXXUTETH.
YpaBHeHMs1 U HepaBeHCTBA

— Pemrare MHelHbIE ¥ KBa/[paTHbIE ypaBHEHUs], YDABHEHMsI, CBOASIIMECS K HUM, IPOOHO-
paLMoHabHble YpaBHEHUSI.

— PemaTh HeC/10KHbIE KBaJpdTHbIE€ YDABHEHHS C [TAPaMETPOM.

— Pemath MMHeNHBIE HepaBeHCTB4d, KBaJpaTHbI€ HEPABEHCTBA; MCII0/Ib30BAaTh METOJ MHTEPBAJIOB;
1/1306pa>1<aTb penieHre HEPpABEHCTB Ha YLC/IOBOM HpHMOI‘;I, 3dlMUCBIBATh peleHne C ITIOMOIIBH0 CUMBOJIOB.

— Pemath crcTembl JByX MMHEWHBIX ypaBHEHWH C IBYMS TIEPEMEHHBIMU U CUCTEMBI IBYX YPaBHEHUH,
B KOTOPBIX OJJHO YpaBHeHHe He SIB/ISIeTCs JIMHeHbIM.

— PelllaTh HECI0’KHbIE CUCTEMBI HeJTHHEeMHBIX ypaBHeHI/If/i C MMapaMeTpOM.

— TIpuMeHSITH METOZBI PaBHOCH/IbHBIX TIPe00pa30BaHUiA, 3aMeHbI TIepeMeHHOM, TPapruecKoro MeToza
TIpU pellileHWy ypaBHeHUH 3-U U 4-U CTereHei.

— Pemats crCTeMbl TMHEMHBIX HEPABEHCTB, CUCTeMbI HEPABEHCTB, BK/IFOYAIOIIMe KBaIpaTHOEe
HepaBeHCTBO; U300pakaThb pellleHe CUCTeMbl HepaBeHCTB Ha UMC/IOBOM MPSIMOM, 3aTMChIBaTh pellieHre
C TIOMOLLIbI0 CMBOJIOB.

— Pemmatb YPaBHEHUNS, HEDABEHCTBA U UX CUCTEMBI, B TOM UHC/ie C OrPaHUYE€HUAMU, HAallpUuMep, B
LesbIX Yruciaax.

— TIpoBoauTh UCC/Ie[OBaHUs YpPaBHEHUN U CUCTeM ypaBHEHUH, B TOM UMCJ/ie C MpUMeHeHueM
rpaduueckux npejcTaBaeHul (yCTaHaB/IUBaThb, UMeeT JIM ypaBHeHWe WU/IU CUCTeMa YpaBHEeHUM
pelilieHusi, ec/ii UMeeT, TO CKOJIbKO, U TIp.).

— Pemath TeKCTOBbIE 3ad4u aJ'IFe6paI/I‘-IeCKI/IM CIIocoboMm c MOMOIBIO COCTaBJ/IEHHUSA ypaBHEHHﬁ,
HEpPaBeHCTB, UX CUCTEM.

— Wcnosib30BaTh YpaBHeHUS], HEPaBeHCTBA U UX CUCTEMBI [1Jis1 COCTaB/IeHUsI MaTeMaTUueCKOW MOZe/u
peasibHOM CUTYyaLUU WM MPUK/IAJHOM 3ajau; UHTEPIIPEeTUPOBATh MOTy4YeHHbIe pe3y/bTaThl B 3aJaHHOM



KOHTEeKCTe.
DyHKIUHU

— CB000/IHO OTIepHPOBATh TIOHITUSIMU: 3aBUCUMOCTb, (DYHKLUS, TpapUK QyHKLIMH, TIpsMast
TIPOTIOPIIMOHAILHOCTh, JTMHEeMHasi PyHKIMs, 0OpaTHasi MPOTOPLMOHAIBHOCTS, Mapabosia, rurnepborna,
KyCOYHO-3a/laHHast (PyHKLMSL.

— MWcenepoBath GyHKIMIO TI0 €€ TpaduKy, yCTaHaB/IMBaTh CBOMCTBA (DYHKLIMI: 00/1aCTh OMpe/iesieHus,
MHO>KeCTBO 3HaUeHWM, HY/IM (PYHKLIUU, TIPOMEXYTKU 3HAKOTIOCTOSIHCTBA, MPOMEXKYTKH BO3pacTaHus U
yObIBaHUsI, YETHOCTH/HEUETHOCTD, HAUOO/IbIIIEe ¥ HAMMEHbIIIee 3HAUeHUs], aCUMITTOTHI.

— Pacno3HaBath KBa/IpaTUuHy0 (YHKIHIO 110 (hopMyIie, TPUBOJUTH IPUMepPbI KBa/[paTUUHbIX
(GyHKUMH U3 peanbHOU )KU3HH, (PU3MKH, TeOMeTPHUH.

— OmnpegensTh MoyioXKeHHe Tpaduka KBaipaTUUHOW (PYHKI[MU B 3aBUCUMOCTH OT €€ KO3 PUIMeHTOB.

— Crpourtb rpadvK KBaZpaTUYHON (YHKIMH, OMMCHIBATh CBOMCTBA KBaZPaTUUHOM (PYHKLIUU T10 eé
rpaduKy.

— MW crionp30BaTh CBOMCTBA KBaApaTHqHOﬁ q)YHKL[I/II/I AJId pellieHrs 3a4a4.

— Ha nipumepe KBajpaTuuHOM QyHKIMU cTpouTh Tpaduk GyHkiuu y = af (kx + b) + ¢ ¢ momotifpro
npeobpa3oBanmii rpaduka pyHKIpH y = f (X).

— VnmocTpupoBath € IOMOLBI0 TpadiKa peasbHYI0 3aBUCMMOCTb W/ MPOLIeCC TI0 UX
XapaKTepHCTHUKaM.

ApudmMernueckas U reoMeTpuueckas Nporpeccuu

— CB000/IHO OTIEpPUPOBATH TIOHSATHUSIMU: TI0C/IeI0OBAaTeIbHOCTD, apruMeTHUeCKasi U TeOMeTpruecKast
MIPOrpecCuH.

— 3ajiaBaTh MOCJIE/I0OBATEILHOCTHA PAa3HBIMU CII0COOAMU: OMUCATe/TBHBIM, TaOJIMUHBIM, C TIOMOILBIO
(hopMyJibl N-TO U/ieHa, peKypPeHTHBIM.

— DBBINoMHATE BHIYMC/IEHUS C UCII0/b30BaHWeM (pOPMYJI N-T0 ujieHa apupMeTUUecKon 1
reoMeTpUYeCcKOi MPOrpeccuid, CyMMbI MIEPBbIX N U/IEHOB.

— W306paxkaTb ujieHbI TIOC/Ie[I0BATeIbHOCTH TOUKAMU Ha KOOPZMHATHOMN TJIOCKOCTH.

— PemaTs 3a/jauy, CBsI3aHHbIE C YUCIOBBIMHU I10C/I€,0BaTe/ILHOCTSIMY, B TOM YMCJ/Ie 3a/jau U3
peanbHOM »KU3HM (C UCII0/Ib30BaHUEM KasbKyJ/STOPa, LU(POBLIX TEXHOIOTUM).

— Pacro3HaBaTh ¥ IPUBO/IUTH IMPUMEPhI KOHEUHBIX U O@CKOHEUHBIX TI0C/Ie/[0BAaTeIbHOCTEH,
OrpaHUUEHHBIX T10C/Ie/[0OBATe/IbHOCTEH, MOHOTOHHO BO3pacTaroIiuXx (yObIBatoLUX)
10C/Ie/I0BaTe/IbHOCTEM.

— NMeTh mipeicTaB/ieHre O CXOAUMOCTH TI0C/IeI0BaTeIbHOCTH, YMEeTh HaX0JUTh CYMMY O6eCKOHeUHO
yObIBaroI1]elt reoMeTpHUYeCKOU MPOrpecCcuy.

— HPI/IMEHHTI: MeETO/, MaTeMaTHUeCKOM WHAYKIHWH IMPU pelieHnHr 3a/iau.



TEMATHNYECKOE IVIAHUPOBAHUE
7 KJIACC

Ne

HaunmeHoBaHue Ppa3je/ioB 1 TeM NMPOrpaMmsbl

KonunuecTBo yacoB

JyeKTpoHHBIe (H(ppOBHIe)

n/n oGpa3oBaTe/IbHbIE pecypchl
BCEro | KOHTPOJIbHBIE | MPaKTHUYeCKHe
padoTsl paboTsl
Pazpen 1. Yncia v BbruMc/ieHu: /leIMMOCTb

1.1. | Jemmocts Henbix uncen. CBoiicTBa femiMocTu. IIpocThie U cocTaBHble urc/ia. YETHbIE U HEUETHBIE YHCTA. 2 0 0 https://resh.edu.ru/subject/16/7/
https://skysmart.ru/
https://justmath.ru/

1.2. | Ilpu3Haku fenuMocTd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. ITpr3Haky Ae/MMOCTH CYMMBI U ITPOM3BeZIeH s L{e/IbIX YHCeT TIPH pellieHnH 3a7iad. Hanbombimii o6mmuit 2 0 0 https://resh.edu.ru/subject/16/7/

JleliTeNb U HauMeHblee obljee KpaTHOe IBYX urcesl. B3armHo npocTele uncia. AnroputM EBkmza https://skysmart.ru/
https://justmath.ru/

1.3. | denenue c ocratkom. CpaBHeHUsI LieJIbIX YHCEJT IO MOZYJTIO HAaTyPa/IbHOTO UKC/la 2 1 0 https://resh.edu.ru/subject/16/7/
https://skysmart.ru/
https://justmath.ru/

Wroro no pasgeny: 6
Pa3pen 2. YUnciia ¥ BeIYUC/IeHHA: PanioHaibHbIE YHC/Ia (IOBTOPEHHE)

2.1. | PaimonanbHble urcia. CpaBHeHMe, YIOpsA0UYMBaHKe U apudMeTHYeCK e AeHCTBUs C PALMOHAIbHBIMH UMC/IaMU. YKC/IoBast mpsiMasi, MOZY/Ib UnciIa 2 0 0 https://resh.edu.ru/subject/16/7/
https://skysmart.ru/
https://justmath.ru/

2.2. | IpoLeHTHI, 3aIUCh TIPOLIEHTOB B BU/e pobu U IpoOU B BHZe MPOLIEHTOB 2 0 0 https://resh.edu.ru/subject/16/7/
https://skysmart.ru/
https://justmath.ru/

2.3. | Tpu ocHOBHBbIe 3a7ia4uy Ha MPOLIeHThI 2 0 0 https://resh.edu.ru/subject/16/7/
https://skysmart.ru/
https://justmath.ru/

2.4. | PerueHre TeKCTOBBIX 337lau apu()METHUECKUM CI10co60M 2 0 0 https://resh.edu.ru/subject/16/7/
https://skysmart.ru/
https://justmath.ru/

2.5. | Peruenue 3afau 13 peasbHOM MPAKTUKK Ha 4aCTH, JPOOH, MPOLIEHTBI, IPUMeHEeHVe OTHOLIIEHHH 1 TIPOTIOPLKEA TIPK pelleHnH 3a/iay. PeasbHble 3aBUCHMOCTH; 3 1 0 https://resh.edu.ru/subject/16/7/

pellleHre 33/ja4 Ha []BIKeHHe, paboTy, OKYIIKH, Ha/loTH https://skysmart.ru/
https://justmath.ru/
Wroro no pasgeny: 11
Pa3pen 3. ®ynknuu: Koopaunare! 1 rpadpuku. @PyHKnun

3.1. | KoopanHaTa TOUKM Ha NpsiMoit 2 0 0 https://resh.edu.ru/subject/16/7/
https://skysmart.ru/
https://justmath.ru/




3.2. | UncoBble IpOMeXXyTKU. PaccTosiHye MexXy ABYMS TOUKaMH KOOPJWHATHOH TIPSIMOit 3 https://resh.edu.ru/subject/16/7/
https://skysmart.ru/
https://justmath.ru/

3.3. | [IpsamoyrosibHast cUcTeMa KOOpAMHAT. ABcCLcca ¥ OpAMHATA TOUKK Ha KOOPJAMHATHOM TIOCKOCTH. IIprMephl rpadMKOB, 3aiaHHbIX (OpMyIaMu 4 https://resh.edu.ru/subject/16/7/
https://skysmart.ru/
https://justmath.ru/

3.4. | Yrenue rpadMKOB peanbHbIX 3aBUCUMOCTelN 3 https://resh.edu.ru/subject/16/7/
https://skysmart.ru/
https://justmath.ru/

3.5. | OyHKIMOHAbHBIE 3aBUCUMOCTH MeXy BeTMurHaMu. [TonsTie GyHKuMK. OYHKLMSA KaK MaTeMaTHueckas MoZie/Tb peajibHoro mpotecca. O6mactb 5 https://resh.edu.ru/subject/16/7/

orpezesnieHus 1 06/1acTb 3HaueHnH GyHKimK. Criocobs! 3aganust GyHkumu. I'paduk byHKImK https://skysmart.ru/
https://justmath.ru/
Wroro no pasgeny: 17
Paspen 4. Anredpanyeckue BoIpa)KeHUs: BoipakeHHsl ¢ nepeMeHHbIMH

4.1. | BelpaxxeHue c nepeMeHHbIMU. 3HaYeHNe BbIpaXKeHUs C epeMeHHbIMU 4 https://resh.edu.ru/subject/16/7/
https://skysmart.ru/
https://justmath.ru/

4.2. | TlpencraBneHye 3aBUCMMOCTHA MEXX/y BeTMUMHAMU B BUjie HhopmyJibl. Beruricsienus o gpopmynam 3 https://resh.edu.ru/subject/16/7/
https://skysmart.ru/
https://justmath.ru/

HWToro no paszeny: 7
Paspesn 5. YpaBHeHus U cucTeMbl ypaBHeHHil: JIuHelHbIe ypaBHeHHUs

5.1. | YpaBHeHHe ¢ 0fHO! NepeMeHHON 4 https://resh.edu.ru/subject/16/7/
https://skysmart.ru/
https://justmath.ru/

5.2. | Kopenb ypaBHeHus1. CBOWCTBA ypaBHEHUH € OJHOM NlepeMeHHON. PaBHOCHM/IBHOCTb YpaBHEHUH. Y paBHeHHe KaK MaTeMaTHuecKasi Mojie/b peaibHOM cUTyaluu | 3 https://resh.edu.ru/subject/16/7/
https://skysmart.ru/
https://justmath.ru/

5.3. | JInHeliHOe ypaBHeHUe C OHO¥ nepeMeHHO#. UNC/I0 KOpHel JTMHeHHOro ypaBHeHusl. PellieHre TEKCTOBBIX 3a/lau C TOMOLIBIO JTMHEHHBIX YPaBHEHHIA. 3 https://resh.edu.ru/subject/16/7/

JluHeliHOe ypaBHeHHe, cofepiKalljee 3HaK MOZYIIS https://skysmart.ru/
https://justmath.ru/
HWtoro no paszeny: 10
Paspen 6. Uncna u Bbiunc/ienus: CTeneHb ¢ HaTypa/lbHbIM N0Ka3arTesieM

6.1. | CTemneHb C HaTypa/lbHBIM [IOKa3aTe/leM U eé CBOICTBA. 3amKch YMC/Ia B AeCSTHIHON MO3ULIMOHHON cUCTeMe CYUCTIeHUs! 6 https://resh.edu.ru/subject/16/7/
https://skysmart.ru/
https://justmath.ru/

Hroro no paspeny: 6

Paspen 7. Anredpanyeckue BbipaxkeHusi: MHOrouwieHbl




7.1. | Toxpecto. ToxxmeCTBeHHbIE TIPeobpa3oBaHust alrebparueckrx BhIpakeHH. [[oKa3aTebCTBO TOXKIECTB 5 https://resh.edu.ru/subject/16/7/
https://skysmart.ru/
https://justmath.ru/

7.2. | OpHouensl. OfHOWIEH cTaHAAPTHOrO BUA. CTeneHb ofHOWIeHa. MHOroueHsl. MHOrou/eH cTaHfapTHoro Buga. Crenens MHorouneHa. CioxeHue, 9 https://resh.edu.ru/subject/16/7/

BBIUNTAHUe, YMHOXKEHVe U JieJIeHre MHOrou/1eHoB. [1peobpa3oBaHye 1{ef0ro BbIPAXKEHHUsI B MHOTOU/IEH https://skysmart.ru/
https://justmath.ru/

7.3. | KopHu MHOrousieHa 7 https://resh.edu.ru/subject/16/7/
https://skysmart.ru/
https://justmath.ru/

Wroro no pasgeny: 21

Paspen 8. Anredpanueckue BeipaxkeHusi: @opMyJibl COKPaIEHHOT0 YMHOXXEHHSI

8.1. | ®opmyJibl COKPAILIEHHOTO YMHOXKEHHS: KBaJpaT CYMMBI U KBaJ[paT Pa3HOCTH [JBYX BbIPa)KEHHUH, KBa/[paT CyMMbI HECKOBKUX BBIP)KEHHUI, KyO CyMMBI U Ky6 7 https://resh.edu.ru/subject/16/7/
PasHOCTH /IBYX BBIP&)KEHMH, Pa3HOCTb KBa/JpaToOB /IByX BbIP)KEHUH, IPOM3Be/ieHIe Pa3HOCTH U CYMMBI IBYX BBID&)KEHHH, CyMMa U PasHOCTb Ky0OB /IByX https://skysmart.ru/
BBIpKEHHI https://justmath.ru/

8.2. | Pa3noxeHre MHOrousieHa Ha MHOXKUTE/TH. BbIHeceHHe 0011iero MHOXKUTeJIsI 3a CKOOKU. MeTo/| rpyIImMpOBKU 9 https://resh.edu.ru/subject/16/7/
https://skysmart.ru/
https://justmath.ru/

Wroro no pa3geny: 16
Pa3aen 9. ®ynkuuu: JIuHeitnas QyHKIus

9.1. | JluneiiHas GyHKLYS, eé CBOICTBA 10 https://resh.edu.ru/subject/16/7/
https://skysmart.ru/
https://justmath.ru/

9.2. | I'paduk muneiiHoi ynkumu. 'paduk dyHkumu y = |x|. KycouHo-3aaHHbIe QyHKLMN 6 https://resh.edu.ru/subject/16/7/
https://skysmart.ru/
https://justmath.ru/

Wroro no pasgeny: 16
Pa3paen 10. YpaBHeHHsI U cHCTeMbl ypaBHeHHi: CHCTeMbI IHHeHHBIX YPaBHeHHH
10.1. | YpaBHeHue C JBYMsI IepeMeHHBIMI 7 https://resh.edu.ru/subject/16/7/
https://skysmart.ru/
https://justmath.ru/
10.2. | I'pacmk MMHEHHOro ypaBHEHUs C [BYMs lepeMeHHbIMU. CHCTeMbI IMHEHHbIX ypaBHEHHUH C ABYMs epeMeHHbIMHU. 'parueckuit METOZ pelieH st CHCTEMBI 8 https://resh.edu.ru/subject/16/7/
JIMHeMHBIX ypaBHEeHUH C BYMsl lepeMeHHBIMU. PellleHne clCTeM NUHeIHbIX YpaBHeHHUH C [ByMsl lepeMeHHbIMU MeTOZIOM TO/CTaHOBKY 1 MeTO/J0M https://skysmart.ru/
cnoxenus. Cuctema /IByX JIMHeMHbIX YpaBHeHUH C JBYMsI IepeMeHHbIMU Kak MO/ie/Tb peaslbHOM CUTyaluu https://justmath.ru/
Wroro no pasgeny: 15
Pa3pen 11. IToBTopeHue u 06001eHne
11.1. | TToBTOpEHHE OCHOBHBIX MOHSITHI 1 METOJOB Kypca 7 Kiacca, 06001eHe 3HaHUiH 11 https://resh.edu.ru/subject/16/7/
https://skysmart.ru/
https://justmath.ru/
Wroro no pasgeny: 11




OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 12 4
8 KJIACC
Ne | HaumeHoBaHHe pa3je/ioB H TeEM IPOrpaMMbI KosngecTBo yacos JiekTpoHHbIe (H]pPOBHIE)
n o06pa3soBaTe/bHbIE PeCypChI
BCEro | KOHTPOJIbHBIE | MPAaKTHUYeCKHe
padoTsI paboTsl
Paspen 1. Yucia v BbIUMC/IeHUA: [leIMMOCTb
1.1. | Jenenue c ocratkoM. CpaBHeHHSI LIeJIbIX YHCEJT [0 MOZYJTI0 HaTypaabHOro urcia. CBOICTBA cpaBHEeHHMH MO MOZAy0. OCTaTKH CyMMBI M TIPOM3BE/IEHHS 110 7 1 0 https://resh.edu.ru/subject/16/8/
JIJaHHOMY MOZYJIIO https://skysmart.ru/
https://justmath.ru/

Wtoro no pasgeny: 7

Paspen 2. YpaBHeHus U HepaBeHcTBa: HepaBeHcTBa

2.1. | YUucnosele HepaBeHcTBa. CBOWCTBA UMC/IOBBIX HEPAaBEHCTB. [l0Ka3aTenbCTBO HEPaBeHCTB 4 0 0 https://resh.edu.ru/subject/16/8/
https://skysmart.ru/
https://justmath.ru/

2.2. | HepaBeHcTBO ¢ nepeMeHHOI. CTporue v HectTporue HepaBeHCTBA. Ci0)kKeHHe U YMHOXKEHHe UMC/IOBbIX HepaBeHCTB. OLjeHHBaH1e 3HaueHUs BbIpayKeHHst 4 0 0 https://resh.edu.ru/subject/16/8/
https://skysmart.ru/
https://justmath.ru/

2.3. | IloHsTHE O pelleHNH HepaBeHCTBA C OJHOM repeMeHHOM. MHOeCTBO pellleHH HepaBeHCTBa. PaBHOCH/IbHBIE HepaBeHCTBa. HepaBeHCTBO-crieiCTBIE 4 0 0 https://resh.edu.ru/subject/16/8/
https://skysmart.ru/
https://justmath.ru/

2.4. | YucsoBble MPOMeXYTKU. JInHelHOe HepaBeHCTBO C OZHOM TIepeMeHHON U MHOXKECTBO ero pelleHui. PellieHre TMHeHHbIX HEPABEHCTB C OJJHOM MepeMeHHO. 4 1 0 https://resh.edu.ru/subject/16/8/

CucTeMbl JIMHEHHBIX HEPABEHCTB C OJJHOM NepeMeHHOM https://skysmart.ru/
https://justmath.ru/

2.5. | PelleHMe TEKCTOBBIX 3a/lau C [OMOLLbIO JTMHEHHbIX HEPaBeHCTB C Of{HOM repeMeHHOM 4 0 1 https://resh.edu.ru/subject/16/8/
https://skysmart.ru/
https://justmath.ru/

Wroro no pasgeny: 20

Paspen 3. Uucna u Beiuncienus: KpajpaTHblii KopeHb

3.1. | KBagpaTHble KOpHH. Apr(MeTHUeCKHii KBaJ|paTHbIN KOPEHb ¥ ero CBoWcTBa. [[0HsTHe MppaLMOHaILHOTO YKCIa. [JefCTBYs C HppaLjiOHa/IbHBIMI YMC/TaMH. 4 0 0 https://resh.edu.ru/subject/16/8/

CBoiicTBa AeiiCTBUIA C Uppal{OHa/IbHBIMKI YMCIaMU https://skysmart.ru/
https://justmath.ru/

3.2. | CpaBHeHHe UPPALMOHA/IBHBIX UMCes 3 0 0 https://resh.edu.ru/subject/16/8/
https://skysmart.ru/
https://justmath.ru/

3.3. | MHOXecCTBO JieficTBUTe/bHBIX unces. [1pe/icTaB/eHrs O pacIIMPeHUsIX YUCIOBbIX MHOKECTB 2 1 0 https://resh.edu.ru/subject/16/8/

https://skysmart.ru/
https://justmath.ru/




3.4. | JomycTuMble 3HaUeHHs TTePeMEHHBIX B BBIDOKEHUSIX, COZIeP)KaIX apu(MeTHIecKre KBafipaTHble KOPHU 3 https://resh.edu.ru/subject/16/8/
https://skysmart.ru/
https://justmath.ru/

3.5. | ToxzecTBeHHbIe Pe06pa3oBaHUs BHIPAKEHHH, COAePKAIUX apr(pMeTHUeCKre KBaJpaTHbIe KOPHH 5 https://resh.edu.ru/subject/16/8/
https://skysmart.ru/
https://justmath.ru/

Wroro no pasgeny: 17

Paspen 4. YpaBHeHus u HepaBeHcTBa: KBajpaTHble ypaBHeHHs!

4.1. | KeazipatHoe ypaBHeHue. PopMyia KOpHel KBaIpaTHOTO YpaBHEHUS 5 https://resh.edu.ru/subject/16/8/
https://skysmart.ru/
https://justmath.ru/

4.2. | KomuecTBo JeiicTBUTE/IbHBIX KOPHEH KBaJjpaTHOTO ypaBHeHus. Teopema Buera 4 https://resh.edu.ru/subject/16/8/
https://skysmart.ru/
https://justmath.ru/

4.3. | YpaBHeHwsl, CBOZMMbIE K JTHHEHHBIM YPaBHEHUSIM WM K KBa/|paTHBIM ypaBHeHusiM. KBaZipaTHOe ypaBHeHue C rapameTpoM. PeliieHre KBaJpaTHbIX ypaBHeHuit ¢ | 4 https://resh.edu.ru/subject/16/8/

rapameTpamu. PellleHue KBa/ipaTHbIX ypaBHEHHH, CoZiepyKalljiX 3HaK MOZY/Isi https://skysmart.ru/
https://justmath.ru/

4.4. | YpaBHeHMe KaK MaTeMaTh4ecKasi Mo/ie/Tb peaslbHOM cuTyaluu. PelileHre TeKCTOBBIX 3a/jau C MOMOLL{bIO KBa/IpaTHbIX YPaBHEHUI 4 https://resh.edu.ru/subject/16/8/
https://skysmart.ru/
https://justmath.ru/

HWtoro no paszeny: 17

Paspen 5. Anredpanyeckue BoipaxkeHus: [|po0HO-paLoHa/IbHBIE BEIPKEHHUS

5.1. | PaupioHanbHbIe BeIpaKeHUst. ToxIecTBeHHbIe TpeoOpa3oBaHusl PAlIHOHAILHBIX BRIPKEHUH 5 https://resh.edu.ru/subject/16/8/
https://skysmart.ru/
https://justmath.ru/

5.2. | Anrebpanueckast ipo6b. [lomycTHMbIe 3HAUEHHST [TEPEMEHHbIX B IpOOHO-PALMOHA/IBHBIX BRIPAKEHUSIX 6 https://resh.edu.ru/subject/16/8/
https://skysmart.ru/
https://justmath.ru/

5.3. | OcHoBHOE CBOWCTBO anrebpanueckoi Apobu. CioxkeHre, BhIUUTaH|e, YMHOXKEHHUE U fieJieHne anrebpanueckux gpobeil. Bo3seseHue anrebpanueckoit 6 https://resh.edu.ru/subject/16/8/

Zpobu B CTereHb https://skysmart.ru/
https://justmath.ru/

Wroro no pasgeny: 17

Pa3jen 6. YpaBHeHHsI 4 HepaBeHCTBa: /IpoOHO-panoHaNbHbIe YPDaBHEHHS

6.1. | IpobHo-pariroHabHble ypaBHeHus. PeltieHre po6HO-paljiOHaNbHbIX YPaBHEHNH, CBOASLIMXCS K JIMHEIHBIM WM K KBa/|paTHBIM ypaBHeHUsM. Pentenue po6Ho-| 19 https://resh.edu.ru/subject/16/8/

paLjMOHA/BHBIX yPaBHEHNH METO/|OM 3aMeHbI TepeMeHHO. PelileHre TEKCTOBBIX 3a/jau C MIOMOLLBI0 APO6HO-paljMoHaNbHBIX ypaBHeHHH. ['paduueckast https://skysmart.ru/
WHTepIIpeTaL|isi ypaBHeHHUH C iByMsl lepeMeHHbIMU https://justmath.ru/
Wroro no pasgeny: 19

Pazpen 7. ®yHkuuu




7.1. | O6nactb onpepesieHust © MHOXXeCTBO 3HaueHuit pyHkipu. Crioco6sr 3aganus GyHKUui. ['paduk GpyHKIuN 5 0 0 https://resh.edu.ru/subject/16/8/
https://skysmart.ru/
https://justmath.ru/

7.2. | UreHue cBoicTB QyHKIMY 110 eé rpaduky. IIpumeps! rpadvKoB YHKIH, OTPaKAIOIUX peabHble IIPOLIeCCh 5 0 1 https://resh.edu.ru/subject/16/8/
https://skysmart.ru/
https://justmath.ru/

7.3. | ®yHKIMH, ONKCHIBAIOLME TIPAMYO U 06paTHYHO MPONOPLMOHa/bHbIE 3aBUCMMOCTH, MX rpaduku. yHKIMH y = X2, y = X3, y =k/X, y = VX 1 ux cBoiicTsa 5 1 0 https://resh.edu.ru/subject/16/8/
https://skysmart.ru/
https://justmath.ru/

Wroro no pasgeny: 15

Paspen 8. Anredpanueckue Boipaxkenus: CteneHu

8.1. | CremneHb C 1e/IbIM TIOKa3aTeJieM U €€ CBOMCTBa 7 0 0 https://resh.edu.ru/subject/16/8/
https://skysmart.ru/
https://justmath.ru/

8.2. | CrangapTHbIi B urcia. Pa3smeps! 06bEKTOB OKPY)KAIOILEro MUPA, JINTeTbHOCTb TIPOL{ECCOB B OKPY’KAIOLL|EM MUpe 7 1 0 https://resh.edu.ru/subject/16/8/
https://skysmart.ru/
https://justmath.ru/

Wroro no pasgeny: 14

Pa3jaen 9. IloBTopenue u 0600mIeH1e

9.1. | IToBTOpeHHe OCHOBHBIX TIOHATHI U METOZOB KypCoB 7 U 8 Kiaccos, 06001jeHre 3HaHUH 10 1 1 https://resh.edu.ru/subject/16/8/
https://skysmart.ru/
https://justmath.ru/

Wroro no pasgeny: 10

OBILEE KOJIMYECTBO YACOB IIO I[TPOTPAMME 136 10 3

9 KVIACC

Ne | HaumeHoBaHHe pa3/ie/ioB U TeM IPOrpaMMbI KonnuectBo yacoB dnekTpoHHbIe (HHdpoBHIE)

n/n o0pa3soBaTe/bHbIE PeCypChI

BCEro | KOHTPOJIbHBbIE | MPaKTHUYeCKHe
padoTsl paboTsl
Paspen 1. ®yHkuuu
1.1. | ®ynkiwms. CeoiicTBa QYHKIMN: Hy/ M GYHKLMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA (DYHKLUH, TPOMEXKYTKH BO3DPACTaHHUs 1 YObIBAHUS (YHKLMH, YETHBIE 1 4 0 0 https://resh.edu.ru/subject/16/9/
HeuéTHble PYHKLMK, HanboJIblilee U HAUMeHbLLee 3Ha4eHUsT QYHKLUK https://skysmart.ru/
https://justmath.ru/
https://oge.sdamgia.ru/

1.2. | TlocTpoenvie rpadMKOB HYHKLHH C TIOMOLIBIO Tpeobpa3oBaHmit 2 0 0 https://resh.edu.ru/subject/16/9/
https://skysmart.ru/
https://justmath.ru/

https://oge.sdamgia.ru/




1.3. | KBagparsslii TpéxwieH. KopHu KBagpaTHOro TpéxwieHa. Pa3ioxkeHre KBaipaTHOTO TPEXWIeHa Ha JTMHeHHbIe MHOKHUTEIIH 3 https://resh.edu.ru/subject/16/9/
https://skysmart.ru/
https://justmath.ru/
https://oge.sdamgia.ru/

1.4. | KBagparuuHast yHKLUs U eé cBolicTBa. [Tapaboia, KOOpAMHATHI BepLIMHbI Napabosbl, ocb CUMMeTpHH Napabosisl. ITocTpoeHue rpadyika KBaJpaTUUHOM 5 https://resh.edu.ru/subject/16/9/

¢yHkum. TTonoxxeHne rpadyika KBapaTHUHOH QYHKIMHM B 3aBUCHMOCTH OT eé Ko3(¢uijrieHToB. Vcromb3oBaHre CBOWCTB KBapaTUUHON QYHKLM [ https://skysmart.ru/
peLIeHus 3aziay https://justmath.ru/
https://oge.sdamgia.ru/

1.5. | CremeHHble yHKIUM C HATYpa/IbHBIMU [T0Ka3aTessiMU, UX TpadyKH U CBOKCTBA 5 https://resh.edu.ru/subject/16/9/
https://skysmart.ru/
https://justmath.ru/
https://oge.sdamgia.ru/

1.6. | 'pacdviku GyHKLWIL: ¥ = Vx; y = x| 6 https://resh.edu.ru/subject/16/9/
https://skysmart.ru/
https://justmath.ru/
https://oge.sdamgia.ru/

Wroro no pasgeny: 25

Paspen 2. YpaBHeHus u HepaBeHcTBa: KBajpaTHbie HepaBeHCTBa

2.1. | TToHsTHeE O pellleHWH HepaBeHCTBaA C O/IHOM NepeMeHHOW. MHOXXeCTBO pellleHHit HepaBeHCTBa 3 https://resh.edu.ru/subject/16/9/
https://skysmart.ru/
https://justmath.ru/
https://oge.sdamgia.ru/

2.2. | KagjpaTHble HEPaBEHCTBA C OJHOM MepeMeHHOiL. PeliieHre HepaBeHCTB rpadUyecKnM METO/IOM 1 METOZOM HHTepBaioB. HepaBeHCTBa, cofepikariiie 3HaK 4 https://resh.edu.ru/subject/16/9/

MOZYJISt https://skysmart.ru/
https://justmath.ru/
https://oge.sdamgia.ru/

2.3. | Cucrembl HepaBeHCTB C O/JHOM TTepeMeHHOH. PellleHre TeKCTOBBIX 3a3/jau C IOMOLIBI0 HEPAaBeHCTB, CUCTeM HepaBeHCTB 4 https://resh.edu.ru/subject/16/9/
https://skysmart.ru/
https://justmath.ru/
https://oge.sdamgia.ru/

2.4. | HepaBeHCTBO C /iByMsi [lepeMeHHbIMU. PellieHre HepaBeHCTBa C By Msi [IepeMeHHbIMU. ['pauuecknii MeTO/| perleHHst CCTeM HEPABEHCTB C JABYMsI 4 https://resh.edu.ru/subject/16/9/

riepeMeHHbIMU. CHCTeMBbI HEPaBEHCTB C /JByMs1 IlepeMeHHbIMU https://skysmart.ru/
https://justmath.ru/
https://oge.sdamgia.ru/

HWToro no paszeny: 15

Paspen 3. YpaBHeHHs 1 HePaBeHCTBA: Y PaBHEeHHs], HePABeHCTBA U MX CHCTEMbI

3.1. | BukBagpaTHble ypaBHeHust. [IprmMeps! NpUMeHeHNH MeTO/J0B PaBHOCKIILHBIX TpeoOpa30BaHHil, 3aMeHbI TepeMeHHOH, rpahueckoro MeToa IpH peleH: 5 https://resh.edu.ru/subject/16/9/

ypaBHeHuUH 3-i u 4-i1 crenenei https://skysmart.ru/
https://justmath.ru/
https://oge.sdamgia.ru/

3.2. | Peuenyie pobHO-paLiOHA/IBHBIX YPaBHEHHi 1 HEPaBEeHCTB 5 https://resh.edu.ru/subject/16/9/

https://skysmart.ru/
https://justmath.ru/
https://oge.sdamgia.ru/




3.3. | PeliieHye CUCTEM ypaBHEHHI! C ABYMs TepEMEHHBIMHU. PeliieHne NpOCTeHINX CHCTEM HeJTMHEHHBIX YPaBHEHHH C JBYMsI TlepeMeHHBIME. ['padiueckuii MeToz 7 https://resh.edu.ru/subject/16/9/
pellleHus CUCTeMbl He/IMHeMHbIX ypaBHeHUl ¢ AByMsi lepeMeHHbIMU. CHUCTeMa [ABYX HelMHeHHbIX YpaBHeHHH ¢ AByMsl IlepeMeHHbIMU KaK MOZie/Ib pealbHOM https://skysmart.ru/
CUTyaLu https://justmath.ru/
https://oge.sdamgia.ru/

3.4. | CucreMa HelMHeWHBIX YpaBHEHHH € apaMeTpoM 3 https://resh.edu.ru/subject/16/9/
https://skysmart.ru/
https://justmath.ru/
https://oge.sdamgia.ru/

3.5. | Ilpocrefinie HepaBeHCTBA C ABYMSI IIePEMEHHBIMU U UX CUCTEMBI 5 https://resh.edu.ru/subject/16/9/
https://skysmart.ru/
https://justmath.ru/
https://oge.sdamgia.ru/

Wroro mo pasneny: 25

Paspen 4. Unc/10BbIe M0C/Iej0BaTe/IbHOCTH H TIPOTPeCCHH

4.1. | TloHsiTHe YKCIOBOM MOC/Ie0BaTebHOCTH. KoHeuHble 1 GeCKoHeuHbIe Moc/Ie0BaTebHoCTH. OrpaHiyeHHast TOC/ej0BaTe/IbHOCTh. MOHOTOHHO Bo3pacTarorasi | 5 https://resh.edu.ru/subject/16/9/

(y6bIBaroLast) mociefoBaTenbHOCTh. Criocobbl 3a/jaHust [0C/Ie/[0BaTeIbHOCTH: OMUCATebHbIHN, Tab/IMUHBIH, C TIOMOLBIO0 (OPMYJIBI N-TO U/leHa, PeKyPPEeHTHbII https://skysmart.ru/
https://justmath.ru/
https://oge.sdamgia.ru/

4.2. | Apudmerrueckas U reomMeTpruueckas rporpeccuu. CBONCTBA WieHOB apiu(MeTHUeCKO U reOMeTpUUeCKoi nporpeccrii. @opMyJibl N-ro YieHa 7 https://resh.edu.ru/subject/16/9/

apudMeTHUeCKON U reoMeTpruuecKoi nporpeccuil. @opMyJibl CyMMBI IIepBbIX N WiEHOB apuMeTHUYeCcKOoH 1 reoMeTpUUeCKOH Iporpeccuit https://skysmart.ru/
https://justmath.ru/
https://oge.sdamgia.ru/

4.3. | 3agaun Ha NPOLIEHTbI, HaHKOBCKKE BK/Iafbl M KPEAUTHI 5 https://resh.edu.ru/subject/16/9/
https://skysmart.ru/
https://justmath.ru/
https://oge.sdamgia.ru/

4.4. | TpeacraBnieHye 0 CXOAMMOCTH MOC/I/{0BATeIbHOCTH, O CyMMHPOBaHNN DeCKOHeUHO yObIBaoLeil reoMeTpUYeCKOH IPOrpeccuu 5 https://resh.edu.ru/subject/16/9/
https://skysmart.ru/
https://justmath.ru/
https://oge.sdamgia.ru/

4.5. | Metog MaTeMaTueckol HHAYKLMH. [IpocTeiiye TpuMepsl 3 https://resh.edu.ru/subject/16/9/
https://skysmart.ru/
https://justmath.ru/
https://oge.sdamgia.ru/

HWToro no paszeny: 25

Paspen 5. Anredpanyeckue BeipaxkeHus: CTeneHb C paliiOHa/IbHBIM M0OKa3aTe/ieM

5.1. | Kopens n-ii creneHu. CBoiicTBa KOpHS n-if crerneHy. CTeleHb C pallMOHAIbHBIM [10Ka3aTeseM U eé CBOHCTBA 6 https://resh.edu.ru/subject/16/9/
https://skysmart.ru/
https://justmath.ru/
https://oge.sdamgia.ru/

5.2. | ToxxzecTBeHHbIe Mpe0bpa3oBaHyst BbIPaKEHHH, COAepIKaliX KOpeHb N-i cTereHy. ToXzeCcTBeHHbIe Peobpa30BaHus BHIPAXKEHMUH, COZiePXKaLLX CTeNeHb C 6 https://resh.edu.ru/subject/16/9/

PaliiOHa/IbHBIM ITOKa3aTejeM

https://skysmart.ru/
https://justmath.ru/
https://oge.sdamgia.ru/




Wtoro no pasgeny: 12

Pa3zgen 6. IloBTopenue, 0000ieHNe, CHCTeMaTH3aIMs 3HAHHI

6.1. | Yucna v BeuMC/IeHHS (3aMMCh, CPaBHEHHe, JeHCTBUS C JeHCTBUTE/IbHBIMU YMC/IaMH, YMC/IOBAst IIPSIMast; TIPOLIEHTHI, OTHOLIEHHS], TPOIOPLIN; OKPYTJIEHNE, 9 https://resh.edu.ru/subject/16/9/

nipubIIKeHNe, OLieHKa) https://skysmart.ru/
https://justmath.ru/
https://oge.sdamgia.ru/

6.2. | TekcToBble 3a/jauu (peLueHe TeKCTOBBIX 3a/iau apu(MeTHUeCKUM U anrebpanyeckuM Criocobamu) 8 https://resh.edu.ru/subject/16/9/
https://skysmart.ru/
https://justmath.ru/
https://oge.sdamgia.ru/

6.3. | Anrebpanueckrie BeIpaXeHHs (Tpeobpa3oBaHre anrebpayecKix BbIPaKeHHH, JOMYCTUMble 3HAUeHHs) 9 https://resh.edu.ru/subject/16/9/
https://skysmart.ru/
https://justmath.ru/
https://oge.sdamgia.ru/

6.4. | dyHKIMK (OCTPOEHKME, CBOMCTBA M3YyUEeHHBIX (PYHKLIMI; rpadruecKkoe pellieHHe YpaBHEHUH U UX CUCTEM) 8 https://resh.edu.ru/subject/16/9/
https://skysmart.ru/
https://justmath.ru/
https://oge.sdamgia.ru/

Wroro no pasgeny: 34

OBILEE KOJIMYECTBO YACOB IIO I[TPOTPAMME 136




YYEBHO-METO/JMYECKOE OBECIIEYHEHUE OBPA30BATEJ/IBHOI'O ITPOIIECCA

OBSA3BATEJ/IbBHBIE YYEBHBIE MATEPUAJIbBI /1A YYEHUKA

7 KITIACC

Mep3nsk A.T'., TTonskoB B.M.; oz pegaknueii [Togonsckoro B.E., Anre6pa, 7 kinacc, O61iecTBo
C OrpaHM4YeHHOU 0TBeTCTBeHHOCThIO «M3natenbckuii leHTp BEHTAHA-I'PA®»; AKijoHepHoe
obujectBo«l3naTenscTBO [TpocBeltieHue»;

Mep3nsk A.T'., TTonskoB B.M.; oa pegaknueii ITogonsckoro B.E., Anrebpa, 7 knacc, O61iecTBo
C orpaHu4eHHOM 0TBeTCTBeHHOCThIO «M3aatenbckuii 1leHTp BEHTAHA-I'PA®»; AKiimoHepHoe
obmecTBo«M3marenbctBo [IpocBetienue»; CaMoCTosTebHBIE U KOHTPO/IbHBIE PAOOTHI

8 KITACC

Mep3nsak A.T'., I[TonskoB B.M.; o pegakuueti I[Togonsckoro B.E., Anrebpa, 8 kinacc, ObirjecTBo
C orpaHMYeHHON OTBeTCTBeHHOCThIO «M3aatenbckuii 1leHTp BEHTAHA-I'PA®»; AKijMOoHepHOe
obiectBo «M3parenscTBo [IpocBeleHue» ;

Mep3nsak A.T'., I[TonsakoB B.M.; o pegakuueti ITogonsckoro B.E., Anre6pa, 8 kimacc, O61iecTBo
C OrpaHMYeHHOU 0TBeTCTBeHHOCThIO «M3natenbckuii leHTp BEHTAHA-I'PA®»; AKioHepHoe
obmecTBo «M3patenbcTBo [TpocBelerre»; CaMoCTOsITe/TbHBIE M KOHTPOJIbHBIE PaOOThI

9 KV/IACC

Mep3nsak A.T'., I[TonskoB B.M.; o pegakuueti ITogonsckoro B.E., Anrebpa, 9 kmacc, O61iecTBo
C OrpaHMYeHHOU 0TBeTCTBeHHOCThIO «M3natenbckuii leHTp BEHTAHA-I'PA®»; AKijoHepHoe
obmecTBo «M3marenbcTBo [TpocBeleHue» ;

Mep3nsk A.T'., TTonskoB B.M.; ox penaknueii ITogonsckoro B.E., Anrebpa, 9 knacc, O61iecTBo
C OorpaHM4eHHOM O0TBeTCTBeHHOCThIO «M3natenbckuii 1leHTp BEHTAHA-I'PA®»; AKioHepHoe
obmectBo «M3maTtenscTBo IIpocBeltieHre»; CaMOCTOSITeTbHBIE M KOHTPOJIbHBIE pabOThI

METOJUYECKHWE MATEPHUAJIBI /11 YUUTEJIA

7 KITIACC

Mep3nsk A.T'., TTonskoB B.M.; noa penakiueti ITogonsckoro B.E., Anrebpa, 7 knacc, O61iecTBo
C orpaHu4eHHOM 0TBeTCTBeHHOCThIO «M3aatenbckuii 1leHTp BEHTAHA-I'PA®»; AkiimoHepHoe
obmmecTBo «M3matenscTBo [IpocBeleHre»; MeToguueckoe rocobure

8 KITACC

Mep3nsk A.T'., TTonskoB B.M.; ox penaknueii ITogonsckoro B.E., Anrebpa, 8 kinacc, O61iecTBo
C orpaHMYeHHON OTBeTCTBeHHOCThIO «M3aatenbckuii 1leHTp BEHTAHA-I'PA®»; AKijMoHepHOe
obmecTBo «M3patenscTBo [IpocBelijeHne»; MeToauueckoe rocobre

9 KV/IACC

Mepsnsk A.T'., TTonskoB B.M.; nox pegaknueii ITogonsckoro B.E., Anre6pa, 9 knacc, O61iecTBo
C OrpaHMYeHHOU 0TBeTCTBeHHOCThIO «M3natenbckuii leHTp BEHTAHA-I'PA®»; AKijoHepHoe
obmecTBo «M3patenscTBo [IpocBelijeHne»; MeToauueckoe rocobre



I ®POBBIE OBPAZOBATEJ/IBHBIE PECYPCbhI 1 PECYPCbI CETU UHTEPHET

7 KITIACC

https://resh.edu.ru/subject/16/7/
https://skysmart.ru/
https://justmath.ru/

8 KITACC

https://resh.edu.ru/subject/16/8/
https://skysmart.ru/
https://justmath.ru/

9 KVIACC

https://resh.edu.ru/subject/16/9/
https://skysmart.ru/
https://justmath.ru/
https://oge.sdamgia.ru/



MATEPHAJIBHO-TEXHUYECKOE OBECIIEUEHUE OBPA30BATE/THBHOI'O
ITPOLIECCA

YYEBHOE OBOPY/JJOBAHUE

7 KITIACC

KnaccHbIli MHCTPYMEHT /i1 pab0Thl YUEHUKOB Y JOCKHU, TIPOBE/IEHKsT PACUETOB U
BBLIUMC/IEHUH, TIOCTPOEHUsI YepTeXKel — KTacCHbIe JIMHeUKH, TPeYTOJbHUKY C Pa3/TUUHBIMA
yriamu (30°, 45° 1 60°), TpaHCTIOPTHUD, LIUPKYJIb, PyJIeTKa, Oesiblii U LIBETHOW MeJl.

Mopenu /715 ©3yueHnsi TeOMeTPUUeCKUX (GUTYp — YacTH 11e/IoT0 Ha KpyTe,
TPUrOHOMEeTPUYECKU KPYT, CTepeoMeTpUYHbIN Habop, Habopbl reoMeTprUUeCKUX
Mozesneit U Guryp ¢ pasBepTKoM.

[TeuaTHbIe MaTepHUasbl [/ pa3ladi Ha YPOKax — MOPTPEeThI BbIJAOIIUXCS YUeHbBIX B
00s1acT MaTeMaTHKH, AUAAKTHUECKHe MaTepyasibl 1o anrebpe v reoOMeTprU, KOMIUIEKThI
TabMII.

TexHUyeckre cpe/icTBa 00yUeHHsI KOMITBIOTEp Tpero/jaBaresisi, My/IbTUMeIUHHbIN MTPOeKTOop,
VHTEepaKTUBHas [JOCKa.

8 KIIACC

KnaccHbiii MHCTpYMeHT /it pab0Thl yUeHUKOB y JOCKH, TIPOBeIeHNsI PACUETOB U
BBIUKC/IEHUM, TIOCTPOEHUS UepTexel — KJaCCHbIe JIMHeHKH, TPeyTrONIbHUKU C Pa3/IMUHbIMU
yraamu (30°, 45° u 60°), TpaHCIIOPTHP, LIMPKY/Ib, Py/eTKa, Oe/bIlii U 1{BeTHOU MeJ.

Mopenu /715t ©3yueHHsi TeOMeTPUUeCKUX (PUTYP — YacTH 11e/IoT0 Ha KpyTe,
TPUTOHOMETPHUYECKUI KPYT, CTEPEOMEeTPUYHBIN Habop, HAOOPbI TeOMeTPUYECKUX
Mozesneit U (GUryp ¢ pasBepTKOM.

[euaTHble MaTepHabl [/ Pa3fau Ha YPOKaX — MOPTPEThI BbIJAFOIMXCS YUEHbIX B
00/1acTH MaTeMaTHKH, AUJAKTUYeCKre MaTepHralibl 1o anrebpe v reoMeTpUn, KOMITIEKThI
TabwLI.

TexHUUeCKre cpe/icTBa 00yUeHHsT KOMITBIOTED TPerio/iaBaTeisi, MyIbTUMeIUHHBIN TIPOEKTOP,
VHTEepaKTUBHas [OCKa.

9 KJTIACC

KnaccHbiii MHCTpYMeHT /jisi pabOThl YUEHUKOB Y JOCKH, TIPOBeIeHNsI PACUETOB U
BBIUMC/IEHUM, TOCTPOEHUS UepTeXXell — KJIaCCHbIe JIMHeWKH, TPeYroJIbHUKHU C Pa3IMUHbIMU
yraamu (30°, 45° u 60°), TpaHCIIOPTHP, LIMPKY/Ib, Py/eTKa, Oe/blii U 1[BeTHOU MeJl.

Mogenu [/l ©3ydeHusi reOMeTpUUYeCKUX (GUryp — 4acTH LIe/ioro Ha Kpyre,
TPUTOHOMETPUYECKHUN KPYT, CTePEOMEeTPUYHBIN Habop, HabOpbI TeOMETPUUECKUX
Mozesield U (pUryp € pa3BepTKOM.

[TeyaTHbIe MaTepUasIbl Jijis pa3jauu Ha ypoKaxX — MOPTPeThl BbIAAIOIIMXCS YUeHbIX B
00/1acT¥ MaTeMaTHKH, AUAAKTUUeCKre MaTepHrasibl 1o anrebpe v reoMeTpUM, KOMITIEKThI
Tab/IuI],



TexHuueckre cpeficTBa 00yueHHs KOMITbIOTeD Tpero/iaBaTeisi, MyIbTUMeIUHHbBIN TIPOEKTOpP,
WHTepaKTHUBHas J0CKa.

OBOPYJAOBAHUME VI ITPOBEJEHUSA JIABOPATOPHBIX 1 ITIPAKTUYECKHNX
PABOT

7 KIIACC

JIunerika yuenndeckast 20 cm
YronbHUK m1acTUKOBbIN (30-60)
YTo/bHUK M/1aCTUKOBBIN (45,45)
[IypKyJib yueHn4eCKU
TpaHcropTHp yuyeHUUYeCcKui

8 KIIACC

JIuneiika yueHuueckas 20 cm
YTONbHYK T/1aCTUKOBBIM

(30-60)

YT0/IBHUK M/1aCTUKOBBIN
(45,45)

LIypKy/ib yueHuUeCKUt
Tpancrioptup
y4eHUUeCKuu

9 KJIACC

JIuHelika yueHUUecKas
20 cm

YT0/IBHUK M/1aCTUKOBBIN
(30-60)

YronbHUK
TJIaCTUKOBBIH(45,45)
LYpKy/b yUeHUYeCKUU
Tpancrnioptup
y4eHUYeCKun



