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INIOACHUTEJIBHAS 3AITMCKA

OBHIAA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA "AJ/I'EBPA™

Pabouast mporpamma 1o yuebHomy Kypcy "Asnrebpa" st odydaromumxcs 7-9 KimaccoB pa3paboTaHa Ha
ocHoBe PeiepabHOTO rOCYAapCTBeHHOT0 06pa30BaTe/IbHOrO CTaH japTa OCHOBHOTO 0011iero o6pa3oBaHusi C
YUETOM ¥ COBPEMEHHBIX MUPOBBIX TPeOOBaHHI, MPeIbsIB/IsIeMbIX K MaTeMaTHYeCKOMY 00pa30BaHMUIO, U
TPaIMLVIA POCCUICKOTO 00pa30BaHusi, KOTOPbIe 00eCreurnBarOT OBJa/IeHHe K/TFOUeBBIMUA KOMITETEHIIUSMH,
COCTaBJISIOLIMK OCHOBY ZIJIs1 HETIPEPLIBHOTO 00pa30BaHUsI ¥ CaMOPA3BUTHs], @ TAaKXKe 11eJIOCTHOCTh
00ILeKYIbTYPHOT 0, TMYHOCTHOTO ¥ TI03HABaTeIbHOTO Pa3BUTHs 00yUarouxcs. B mporpaMme yurteHbI uzen
1 moio>keHus1 KoHIenuy pa3BUTHs MaTeMaTHueckoro obpa3oBanus B Poccuiickoit deneparu. B smoxy
11 poBoii TpaHCPOPMaLIMU BceX cdep uesoBeueckoi JesiTeTbHOCTU HeBO3MOYKHO CTaTh 00pa30BaHHbBIM
COBpeMeHHBIM uesioBeKoM Oe3 6a30B0i MaTeMaTHYeCKOU TIOATOTOBKU. Y Ke B IIIKOJIe MaTeMaTHKA CITy>KUT
OTIOPHBIM TIPeAMETOM [iIs1 U3yUeHHs] CMEXKHBIX AUCLUTIIVH, a TI0C/Ie LIKOJIbI peabHOM HeoOX0AUMOCThIO
CTaHOBUTCS HeTlpepbIBHOE 00pa3oBaHUe, UTO TpeOyeT Mo/HOLIeHHON 06a30Boii 0011ie0O6pa3oBaTeIbHOM
MO/IFOTOBKH, B TOM UMCJIe U MaTeMaTHUYeCKOU.

3T0 00yC/IOB/IEHO TeM, UTO B HAIlIM JHU PACTET YMC/IO MPodecchid, CBsI3aHHBIX C HETTOCPe/[CTBEHHBIM
NpYMeHeHHeM MaTeMaTUKU: U B cepe SKOHOMUKH, U B OU3HeCe, U B TEXHOJIOTMUECKUX 00/1acTsIX, U Jaxe B
ryMaHHUTapHbIX cdepax. Takum 06pa3oM, KpyT MIKOJIBHUKOB, [7IsT KOTOPBIX MaTeMaTHKa MOXeT CTaTh
3HaYMMbIM TIPeIMETOM, PACLLUPSIETCS.

[TpakTrueckast I0Ie3HOCTh MaTeMaTUKU 00YC/IOB/IEHA TeM, UTO eé TPeMeTOM SIBJISTFOTCSI
(yHJamMeHTa/IbHbIe CTPYKTYPbI Halllero MyUpa: MpOCTPaHCTBeHHbIe (POPMBI U KOTMYEeCTBEHHbIE OTHOLIEHHS OT
NPOCTENIINX, yCBauBaeMbIX B HEITOCPeCTBEHHOM OIIbITE, /10 JOCTaTOUHO C/I0’KHBIX, HEOOXOUMBIX J1/Is]
Pa3BUTHsL HAYUYHBIX U MPUKIAJHbIX HAel. be3 KOHKpeTHbIX MaTeMaTUueCKUX 3HaHUM 3aTpyHEHO MMOHUMaHHe
TIPYHLIAIIOB YCTPOMCTBA U UCIIOIb30BaHUsI COBDEMEHHOW TeXHUKH, BOCTIPUATHE W MHTePIpeTaLys
pa3HOOOpa3HOM COIMATbHOM, SKOHOMHUECKOU, TIOJTMTUYECKOUN nHhopMaryu, Mano3hdeKTHBHa
TIOBCe/IHeBHAs TIPaKTHUUeCKast JiesaTelbHOCTb. KaXX/joMy uesioBeKy B CBOel KU3HU TIPUXOAUTCS BBITIOTHSTh
PaCuéThbl U COCTABJISATh a/ITOPUTMbI, HAXOJUTb U IPUMEHSTh (OPMY/JIbl, BJIa/IeTh MPaKTUUeCKUMU IPUEMaMH
reoMeTpHUYeCKMX U3MepeHu 1 MOCTPOeHrH, YnTaTh MH(OpMaLIMIO, TIpe/iCTaBlIeHHYIO B BHZle TaO/uIl,
JviarpaMM U rpaMKoB, XUTh B YCJIOBUSIX HEOMNpe/e/IEHHOCTH U TIOHUMaTh BePOSITHOCTHBIM XapaKTep
C/TydaliHbIX COOBITHH.

OpHOBpeMeHHO C paciivpeHreM cdep pUMeHeHHs MaTeMaTUKU B COBPeMEHHOM 0011iecTBe Bcé 6osiee
Ba&KHBIM CTAHOBUTCS MaTeMaTUUeCKUW CTU/Ib MBIILJIEHUS], TPOSIB/ISIOLMICS B ONpe/ie/IEHHbIX YMCTBEHHBIX
HaBbIKax. B npotiecce u3yueHnsi MaTeMaTUKU B apceHasl MIPUEMOB 1 METO/I0B MBIIILJIEHUsT uesioBeKa
ecTeCTBeHHbIM 00pa30M BK/TFOUAIOTCSI MHAYKLUS U IeAYKLHs, 00001ieHre ¥ KOHKPeTH3allysl, aHa/Iu3 1
CUHTe3, KIacCubUKaIys U cucTeMaTu3aliysi, abctparupoBanue U aHasorus. OObeKTbl MaTeMaTHUeCKUX
YMO3aK/IH0UeH!H, paBUia UX KOHCTPYUPOBaHUs PaCKPhIBAIOT MeXaHM3M JIOTMUeCKUX TTOCTPOeHUH,
CIoCcOOCTBYIOT BBIPAOOTKe yMeHHs1 hOPMYIMPOBaTh, 0OOCHOBBIBATH U [JOKA3bIBATh CY)XK/IEHUS, TEM CaMbIM
pa3BHBAIOT JIOTMUECKOe MblliieHre. Befyiiasi posib PUHA//IE)KUT MaTeMaTrKe U B (hOPMUPOBaHUU
a7rOpUTMUYECKOM KOMITOHEHThI MbIIJIEHUS] M BOCIIUTaHUM YMEHUH [eliCTBOBaTh M0 3a/JaHHbIM arOpUTMaM,
COBEpILIEHCTBOBATh U3BECTHBIE M KOHCTPYUPOBATh HOBBIE. B mpoliecce pelieHus 3a/jau — OCHOBOM yueOHOM
JlesITe/IbHOCTA Ha YpOKax MaTeMaTUKU — Pa3BUBAalOTCsl TaK)Ke TBOpYeCKasi U MPUK/aiHasi CTOPOHBI
MBILLTEHHSI.

OOyueHre MaTeMaTHUKe JaéT BO3SMOXXHOCTh Pa3BUBATh Y 00YUAIOIIMXCSl TOUHYIO, PAllMOHATBHYIO U
MHPOPMaTUBHYIO peub, YMeHHe 0TOMpaTh HarboJiee TIOAXOASIINE S3bIKOBbIe, CHMBOIMYeCKHe, Tpaduyeckue
CpeZCTBa /11 BbIDAKEHUs Cy’K[eHHUI U HarJIsIZIHOTO UX MpeJiCTaB/IeHUs..

Heo6x01uMbIM KOMIIOHEHTOM 00111eii Ky/IbTypbl B COBPEMEHHOM TOJIKOBAHUU SIBJISIETCST 0011jee 3HAKOMCTBO



C MeTOo/|aMU T03HaHUsl [ieliCTBUTE/IbHOCTH, TIpeJiCTaB/eHre o IpeJMeTe U MeTo/jaX MaTeMaTUKH, UX OT/IMUKi
OT METO/IOB /IDYTMX eCTeCTBeHHBIX U T'YMaHUTapHbIX HayK, 00 0COOEHHOCTSIX MPUMeHeHUs] MaTeMaTHKHU J1Jisi
peleHus] HAYYHBIX U TIPUK/IAAHBIX 3a7au. TakiuM 06pa3oM, MaTeMaTHueckoe oOpa3oBaHie BHOCUT CBOM
BK/1aJ, B (hopMHUpOBaHUe 0011jel Ky/IbTyphl YesoBeKa.

V3yueHre MaTeMaTUKU TaKKe CIIOCOOCTBYeT 3CTETUUECKOMY BOCITUTAHUIO Ue/I0BeKa, IOHUMaHHUI0
KpacoThbl ¥ U3SI1[eCTBA MaTeMaTUUeCKHUX PacCy>KJeHUW, BOCIIPUATHIO TeOMeTpUUYeCKUX (opM, YCBOEHUIO
WJied CUMMeTpPUH.

OE/IN N3YUEHUA YYEBHOI'O KYPCA "AJI'EBPA"

Auirebpa sIB/ISIETCSI OIHUM 13 OTIOPHBIX KYPCOB OCHOBHOM IIIKOJIBI: OHA 00eCreurBaeT U3yueHue JApyTrux
JMCLIUITIMH, KaK eCTeCTBeHHOHAYYHOr0, TaK M 'YMaHUTAPHOTO 1[UKJ/IOB, €€ 0CBOeHHe He0OX0JUMO [IIst
TIPO/I0/KEHUsI 00pa30BaHUs U B TOBCEAHEBHOM KU3HU. Pa3BuTHe y 00yUarOL[UXCsl HAYYHBIX MPeCTaBIeHUH
0 TIPOMCXOKIAEHUH U CYI[HOCTH a/iredpanueckux abCTpaKI[|id, Criocobe oTpakeHUst MaTeMaTUYeCKOW HayKoH
SIBJIEHUH U MPOLIECCOB B TIPUPO/ie 1 00IIeCTBe, POJIM MaTEMaTHUECKOTO MO/Ie/TUPOBAHUS B HAYYHOM
TI03HAHWH U B TIPAKTHUKE CIIOCOOCTBYeT (hOPMHPOBAHMIO HAYUHOT'O MUPOBO33PEHHMsI U KAUeCTB MbILIUIeHHS,
HeoOXOAMMbIX [IJIs a[arTallii B COBPEMEHHOM 1i1(poBoM obiriecTse. M3yueHue anre6pbl €CTeCTBEHHBIM
obpa3oM obecrieurBaeT pa3BUTHE YMeHHUsT Ha0/TF0/laTh, CPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpebyeT
KPUTHUUHOCTH MBIIIIJIEHHS], CTIOCOOHOCTH apryMeHTHPOBAHHO 000CHOBBIBATh CBOU /IEHCTBHUS U BBIBOJBI,
dhopmynupoBath yTBepKAeHUs1. OCBOeHHe Kypca anreOpbl 00ecrieurBaeT pa3BUTHE JIOTUUECKOTO MBIITUIEHHS
00YYaroIIMXCsl: OHU UCTIOMB3YIOT JieYKTHBHbIE U MHAYKTHBHBIE PACCY>KeHus, 000011jeH1e 1
KOHKpeTH3al[|io0, abcTparupoBaHue U aHanoruto. O0ydeHue anrebpe mpe/nosaraeT 3HAUUTETbHbBIN 00bEM
CaMOCTOSITE/TbHOM esITeNIbHOCTH 00YUalOIIUXCsl, TOITOMY CAMOCTOSITE/IbHOE PellieHre 3a/lay eCTeCTBeHHBIM
06pa3oM SIB/ISI€TCS peau3arivel [esTe/IlbHOCTHOTO MPUHIIKIIA 00yUeHusl.

B cTpykType nporpammsl yue6HOro Kypca «Anrebpa» 0CHOBHOM ILIKOJIbI OCHOBHOE MECTO 3aHHMaloT
coJiep>kaTelbHO-MeToJuuecKre JIMHUM: «Huc/ia v BbIUKC/IeHUs»; « AnreOpanyeckre
BbIDa)KEHUSI»;« Y DaBHEHUsI U HepaBeHCTBa»; «DyHKUMK». Kaxkas U3 3TUX cofiep)KaTe/IbHO-MeTOANUeCKUX
JIMHUM Pa3BUBAETCs Ha TIPOTSDKEHUM TPEX JIeT U3yUeHUst Kypca, eCTeCTBeHHbIM 00pa3oM TeperieTasich U
B3aUMO/IENCTBYS C IPYTMMHU ero JUHUSAMU. B Xoe n3yueHurs: Kypca o6yJaroyMcst PUX0ANUTCS JIOTHUeCKH
pacCy’KaThb, UCI0J/Ib30BaTh TEOPETUKO-MHOXKeCTBEeHHBIH sI3bIK. B CBs3U € 3TUM 1je/iec000pa3HO BKIHOUUTh
B IIPOrpaMMy HEKOTOpPbIe OCHOBBI JIOTUKH, TTPOHU3bIBAIOIIe BCe OCHOBHBIE Pa3Jiesibl MaTeMaTHyeCcKoro
00pa3oBaHus U CIIOCOOCTBYIOIIME OB/IaZieHHI0 00yUYarOLIMKCS OCHOB YHUBEPCATIbLHOTO MaTeMaTHUeCKOro
s3bIKa. TakuM 00pa3oM, MOXKHO YTBEPKAATh, UTO COJiep>KaTe/TbHOM U CTPYKTYPHOW 0COOEHHOCThIO
Kypca«AJsreOpa» sSIB/ISIETCS] er0 MHTErPUPOBAHHBIN XapaKTep.

CopeprkaHue TMHUU «YH1c/Ia U BBIUMCTIEHUSI» CTY>KUT OCHOBOH [I/Is1 JA/TbHEMIIIEr0 U3yUeHUs] MaTeMaTUKH,
CIOCOOCTBYET Pa3BUTHIO Y 00YUAIOIIUXCS JIOTUYECKOTO MBIIIIeHHsT, (HOPMUPOBAHUIO YMEHUS TI0/Tb30BaThCs
aJITOPUTMaMH, a TaK)Ke TIPUOOPETEeHHIO TTPAKTHUECKUX HAaBBIKOB, HEOOXOMMBIX [171s TIOBCEJHEBHOM >KH3HHU.
Pa3BUTHE MOHSTHS O UKC/Ie B OCHOBHOM I1IKOJIE CBSI3aHO C paljMOHa/IbHBIMU M HPPAIjMOHATbHBIMH UHC/IaMH,
(hopMHpOBaHMEM TIPE/ICTABIEHUH O IeHCTBUTEIBHOM UHMC/Ie. 3aBepIlieHre OCBOEHHsT YUCIOBOM JTMHUU
OTHECEHO K CcTapiiieMy 3BeHy 0011iero oO6pa3oBaHuUsl.

CopepkaHue AByX anrebpanuecKux TUHUN — «AsireOparyeckrie BhIpaXKeHUsi» U «YpaBHEHUS U
HepaBeHCTBa» CII0cOOCTBYeT (hOPMHUPOBAHHMIO Y 00YYAIOIIMXCsl MaTeMaTHUeCKoro arrapara, Heo0X0[uMoro
[J1s1 pellleHus1 3a/lau MaTeMaTHKU, CMeXKHbIX [TpeJMeTOB U NPaKTUKO-OPUEeHTUPOBAHHBIX 3a/iau. B ocHOBHOM
IIKOJTe Y4eOHbIM MaTeprasl TPYNIUPYeTCsl BOKPYT PAl[UOHAIBHBIX BbIPXKEeHHUA. AsireObpa IeMOHCTPUPYET
3HaueHHe MaTeMaTHKH Kak S3blKa J/1s1 IOCTPOeHUs] MaTeMaTUYeCKuX MoZiesiel, ONMCcaHus MPOLeCCoB U
sIBJIeHUM peanbHOTO MUpa. B 3ajaun oOyueHus anrebpe BXOAAT TakKe JabHellllee pa3BUTHe
aJITOPUTMHUYECKOT0 MbIILIIeHHs], He0OX0AUMOro, B YaCTHOCTH, [I/I1 OCBOEHUsI Kypca MUH(OpMaTHKH, U
OBJIa/leHre HaBbIKaMU JIelyKTUBHBIX paccyx/eHni. [Ipeobpa3oBaHre CHMBO/IBHBIX (hOPM BHOCHUT CBOM



cnenydrUUecKuid BK/Ia/l B Pa3BUTHE BOOOPa)keHUs, CTOCOOHOCTEH K MaTeMaTHYeCKOMY TBOPUECTBY.

Copeprkanue (HyHKIMOHATBLHO-TpagUuecKoi TMHUM HalleIeHO Ha MoJyueHHe IKOJbHUKaMU 3HaHUM 0
(YHKIUSX KaK BayKHeHIlel MaTeMaTHUeCKOW MOZe/d ZIJisi OIMCAaHUsT U MCC/IeZIOBaHUs Pa3HO 00pa3HbIX
TIPOLIeCCOB U SIBJIEHWH B MPUPO/ie U obiriecTBe. V3yueHre 3TOro MaTepHasa CliocOOCTBYeT Pa3BUTUIO Y
00yuaroImyxcst yMeHHs UCIT0/Ib30BaTh pa3/IMyHbIe BhIPAa3UTe/IbHbIE CPeZICTBA s13bIKa MaTeMaTUKA —
CJIOBECHbIe, CAMBOJIMUECKHe, TpaduuecKre, BHOCUT BK/IaZ B hOPMHUPOBaHKE TIPe/ICTAaBIeHUN O POJIH
MaTeMaTUKKU B Pa3BUTUU LIMBUIU3AL[UU U KYJIbTYPhI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IUVIAHE

CoriacHo yueb6HOMY T71aHy B 7—9 Kiaccax usydaeTcst yueOHbIN Kypc «Anrebpa», KOTOPBIi BK/IFOYaeT
C/lefyIolie  OCHOBHBIE pa3sfiesibl  cofepkaHusi: «Uucrma W BBIUUCIEHUs», «AJsreOpandeckre
BbIpa)KeHUsI»,« Y DABHEHUS] U HePaBeHCTBa», «PYHKLIUN».

YueOHbIH I/1aH Ha U3y4yeHHue anreOpel B 7—9 Kaccax OTBOAUT He MeHee 3 yueOHBIX YacOB B HeJeJTiO B
TeueHHe KaXKIoro rofia 00yJyeHus, BCEro 3a TpH rojia o0yueHuss — He MeHee 306 yueOHBIX YacoB.



COJEPXAHUME YUYEBHOI'O KYPCA "AJ/I'EBPA"

7 KIIACC

Yucia ¥ BbIYMCTIeHUS

PanoHasibHbIe ynca.

[pobu 0OBIKHOBEHHBIE U IeCITUUHBIE, IePexo/] OT OAHOM (GopMbI 3arvcu 1pobeii K Apyroi. [ToHsTHE
paLMOHaNILHOTO YKCJ/Ia, 3aliCh, CPaBHEHUe, YIIOPsiZl0UMBaHue palOHaIbHBIX yrcen. AprudMeTnyeckue
JeNCTBUS C paljioHaIbHBIMU UKMC/IaMu. PellieHue 3aiau U3 peasibHOM MPAaKTHKW Ha YacTH, Ha JpOOH.

CrerneHb ¢ HaTypa/IbHBIM TIOKa3aTesieM: orpe/ieieHue, peobpa3oBaHe BbIpayKeHU Ha OCHOBe
oripe/ie/IeHus], 3aMMch O0JBIMX urces. [IpoLeHThI, 3aM1ch MPOLIEHTOB B BUjie ApoOu 1 Apobu B BUE
ripotieHToB. TpU OCHOBHBIE 3a/lau Ha MPOLIEHTHI, pellleHre 3a/jau U3 peaibHOU MPaKTHUKU.

HPI/IMEHEHI/IG MPHU3HAKOB [Ee/TMMOCTH, Pa3/I0KEHHE Ha MHOXXUTE/IN HATYPA/IbHBIX YHUCEeJI. PeanbHele
3dBHUCHMMOCTH, B TOM UHCJ/Ie TIpAMas 1 o6paTHa;1 MPOITIOPLIMOHA/IbBHOCTH.

Anredpanyeckue BbIpaKeHUs

[TepemeHHbIe, UMC/IOBOE 3HaUEHME BbIpaXKEHUs C IlepeMeHHOU. [lonycTUMble 3HaueHUs TIepeMeHHbIX.
[TpeacraBieHye 3aBUCMMOCTU MeX/y BeJTMUMHAMH B Buie hopMy/bl. Beruricnenus mo dopmysiam.
[Tpeobpa3oBaHue OYKBEeHHBIX BbIDA)KEHHM, TOXK/IeCTBEHHO paBHbIe BhIPA’KeHHUS], TIPaBU/Ia Ipeobpa3oBaHus
CYMM | TIPOU3Be/IeHUH, MpaBU/Ia PaCKPhITHsSI CKOOOK U MPUBe/IeHUs MTOI00HBIX C/laraeMbiX.

CBoliCcTBa CTeleHy C HaTypa/IbHbIM [10Ka3aTesieM.

OpHouneHsl ¥ MHOrouseHbl. CTeneHb MHOrowleHa. Cro)keHue, BbIUWTaHUe, YMHOXKeHHe MHOTOUJIEHOB.
@®opmyJibl COKPALEHHOTO YMHOKEHUSI: KBaJ[paT CyMMbI U KBa/[paT pa3HoCTH. PopmyJ/ia pa3HOCTU KBaJjpaToB.
Pa3no)keHre MHOTOU/IEeHOB Ha MHOKUTEJIH.

YpaBHenus

YpaBHeHUe, KOpeHb ypaBHeHUs], TIpaBr/ia peobpa3oBaHusi ypaBHeHHs, paBHOCHUILHOCTh
ypaBHeHHH. JIMHelHOe ypaBHeHHe C OJJHOW IlepeMeHHOM, YMC/I0 KOPHeH JIMHEWHOT0 YpaBHEeHUs], pelleHne
JIMHelHbIX ypaBHeHUN. CocTaB/ieHre YpaBHeHUM 110 YC/IOBUIO 3a/laui. PellleHre TeKCTOBBIX 3a7iau C
TIOMOLL[bI0 YpaBHeHHH. JIMHeliHOe ypaBHeHue C JByMs IlepeMeHHbIMU U ero rpaduk. CructeMa ByX
JTMHEMHBIX YpaBHEHUH C IByMs TlepeMeHHbIMU. PellleHre cucTeM ypaBHEHHH CII0COOOM MO/ICTaHOBKH.
[TprMeps! pelieHysI TEKCTOBBIX 3aZiau C [IOMOILBIO CUCTeM ypaBHEHUM.

Koopaunartsl u rpaduku. @yHKun

Koopaunara Touku Ha nipsMoii. UucioBble poMexXyTKU. PaccTossHre MeXy AByMsl TOUKaMU
KOOp/IMHATHOM npsiMoi. TIpsimoyrosibHasi cucteMa KoopauHat, ocd Ox u Oy. Abciycca v OpAHaTa TOUKA
Ha KOOp/IMHATHOM TiockocTy. [IpuMepsl rpadMKoB, 3alaHHbIX (opMynamu. UteHne rpadUKOB peasibHbIX
3aBucuMocTei. [TonsTre pynkumu. I'paduk Gynkiumn. CoiictBa GyHKUMN. JInHelHas (GyHKLYs, eé rpaduk.

I'paduik pynkuuu y= IxI. ['pacdrueckoe pelieHrie TMHEWHBIX YpaBHEHUHN U CUCTeM JIMHEWHBIX ypaBHEeHUH.

8 KJIACC

Yucia 1 BbIYUC/IEHUA

KBagpatHbiit KopeHb 13 uncia. [ToHsTHe 06 uppaloHaabHOM urcie. JecsiTuuHble MPUOIKeHUs
vippalLMoHa/bHBIX urces. CBoWCTBa apu(hMeTHUECKUX KBaJJpaTHbIX KOPHeH U UX NIPUMeHeHue K
rpeoOpa30BaHUIO UMC/IOBBIX BLIPa)KEHUM M BBIUMC/IEHUSIM. [leliCTBUTeIbHbIE YHCIa.

Anredpanuyeckue BbIpaKeHUs



KBagpaTHbiii TpEXusieH; pa3noXkeHre KBaZlpaTHOTO TPEXUieHa Ha MHOXKUTEJIH.

Anrebpanueckast po6s. OCHOBHOe CBOWMCTBO anrebpandeckoid Apoou. CrokeHre, BLIUUTAHHE,
YMHOXXeHHe, JieJieHre anrebpanueckux Apobeit. ParjioHa/ibHbIe BIPAXKEHUS U UX TIpeobpa3oBaHue.

YPaBHeHI/IH U HEPABEHCTBA

KBazpaTHOe ypaBHeHue, (hopMyJia KOPHel KBaZjpaTHOToO ypaBHeHus. Teopema Bueta. Perienue
ypaBHEHWM, CBOJSIINXCS K TMHEeHHBIM U KBaZIpaTHBIM. [IpocTefimive ApoOHO-paljioHa/IbHbIe ypaBHEHUSI.

I'padmueckasi uHTepripeTalysi ypaBHeHUM C ABYMsI TlePeMEeHHBIMU U CUCTeM JIMHeHHBIX YpaBHEHUH C IByMsi
riepeMeHHbIMU. [IpyMepsbI pellieHUsi CCTeM HeJIMHeHHbIX YpaBHEeHUH C IByMsi TlepeMeHHBIMU.

PerrieHre TeKCTOBBIX 3afiau ajrebpanyeckuM CIiocoO0M.

YucioBble HepaBeHCTBA M UX CBOWMCTBAa. HepaBeHCTBO C 0/iHOM repeMeHHON. PaBHOCHU/TbHOCTL HEPABEHCTB.
JIuHeliHble HepaBeHCTBa C O/JHOM TepeMeHHOW. CuCTeMbl JIMHeMHbIX HEPaBeHCTB C O/JHOM MepeMeHHOM.

DyHKIMHU

[MousTHe QyHKuKU. O61aCTb OMpesiesieHys1 1 MHOKeCTBO 3HaueHuH QyHKiuu. Criocobbl 3aiaHust
(hyHKIM.

I'paduvik pyHkumy. YreHue cBolicTB GyHKIUM M0 eé rpaduKy. [Ipumepsl rpadmKoB GHyHKIMM,
OTpa)karIlMX peasbHble MPOLeCCHI.

@DyHKI[UH, OMMCHIBAIOLI[E TPSIMYIO U 00paTHYIO MPOTMOPLMOHAbHbIE 3aBUCHUMOCTH, UX rPadyKy.
®OyHKIMU y = X2,y = x3, y=VX, y= IXL.

I'padpuueckoe pelieHre ypaBHEHUM U CUCTEM YpaBHEHUM.
9 KJIACC

Yucia 1 BBIYUC/IEHUA

ParpoHasibHbIe YKC/Ia, UpPALMOHAabHbIE UKC/ia, KOHeUHble U OeCKOHeUHbIe JIeCITUYHbIe IPOOU.
MHO>XeCTBO JeMCTBUTE/ILHBIX UKCET; 1eHCTBUTE/IbHBIE UKC/Ia KaK O@CKOHEUHBIE eCSITUUYHbIE TPOOU.
B3auMHO 0/lHO3HaUHOE COOTBETCTBUE MEX/Y MHOXXECTBOM [IeMCTBUTE/IbHBIX UHACeT U KOOPAUHATHOU
TIPSIMOMA.

CpaBHeHUe [1eliICTBUTE/IbHBIX UKCesl, apupMeTHUeCKre JeNCTBUS C 1eCTBUTe/IbHBIMA UMCIaMH.

V3mepeHusi, MPUOIMIKEHHS], OLIEHKH.

Pa3mepbl 00BEKTOB OKPY>KaIOLI[ero MUpa, AJTUTeTLHOCTD MPOLIECCOB B OKPY KaroIleM MHpe.

[TpubMKEHHOE 3HAUEHHe BeIMUMHBI, TOUHOCTDb NTpUO/ImKeHusi. OKpyrieHye uncesl. [IpUKuiKa 1 orjeHKa
pe3y/bTaTOB BbIUKMC/IEHUM.

YPaBHEHI/IH U HEPABEHCTBA

YpaBHeHus C OJHOU ITepeMeHHOM.

JIluHeliHoe ypaBHeHUe. PellleHre ypaBHeHUM, CBOASIIMXCS K TMHEHHBIM. KBa/jpaTHOe ypaBHeHue. PellieHure
yPaBHeHWH, CBOJALMXCSA K KBaZipaTHbIM. brkBazipaTHOe ypaBHeHue. [Ipumeps! pelieHnst ypaBHeHUH TpeTber
Y UeTBEPTOM CTereHel pasnoykeHreM Ha MHOXKUTeNU. PelieHue 1poOHO-palOHaNbHBIX YpaBHEHU.
PerieHrie TeKCTOBBIX 3aJjau ajreOpanyecKiM MeTOZIOM.

Cucrembl ypaBHeHUM.

YpaBHeHue C ByMs [TlepeMeHHbIMU U ero rpaduk. PerieHue cucteM JByX JIMHEMHBIX YPaBHEHUH C JByMsI
repeMeHHbIMU. PellleHue crvcTeM JBYX YpaBHEHHMM, OJJHO U3 KOTOPBIX JIMHEIHOe, a Ipyroe — BTOPOU
cterneHu. ['padmueckast MHTepIIpeTaLysi CUCTEMbI YPaBHEHUH C BYMs IlepeMeHHbIMU.

PelieHre TeKCTOBBIX 3aau aqrebpanyeckum Criocobom.

HepaseHnctsa



YucioBble HEPABEHCTBA Y UX CBOMCTBA. PellleHue IMHEMHbIX HEPABEHCTB C O/IHOM TlepeMeHHOU. PelieHue
CUCTeM JIMHeMHbIX HepaBeHCTB C ofiHOM nepeMeHHOU. KBazipaTHble HepaBeHCTBa. ['padmueckasi
VHTepIIpeTaLyisi HepaBeHCTB U CUCTeM HepaBeHCTB C JABYMs [IepeMeHHbIMHU.

DyHKIMU
KeagpatuuHast ¢hyHKIUs, e€ rpaduk v cBoiicTBa. [Tapabosia, KOOpJUHATHI BEPIIMHBI apabosibl, 0Ch
CUMMEeTpHHU T1apaboJibL.

[paduku yHKmit: y = kx, y =kx + b, y=k/x. Y=VX, y=x3.y =1 x [ 1 ux CBO¥iCTBa.

YucioBbie nmoc/jie0BaTe/IbHOCTH

OrnpefiesieHrie ¥ CTIOCOOBI 3aJJaHKST UMCJIOBBIX 110C/IeJ0BaTeTbHOCTEH.

[ToHsATHE UMC/IOBOM MOC/Ie[0BaTe/IbHOCTH. 3a/laHue 110C/Ie/l0BaTe/IbHOCTU PeKYPPeHTHOM (pOpMYyJIoi U
(opmy/0li n-ro useHa.

ApudmeTrueckasi U reoMeTpUYecKast Iporpeccuu.

ApupmeTrueckas U reoMmeTpuueckast nporpeccu. @opmyJibl N-ro uneHa apupmMeTHyecKon U
reoMeTpUYeCKOM NPOrpeccuii, CyMMbI IIEPBbIX N YJIEHOB.

N306paskeHue usieHOB apu(pMeTHUeCKOW ¥ TeoMeTpUUYeCcKoi TIPOrpecCrii TOUKaMy Ha KOOPAWHATHOMN
TUIOCKOCTH. JIMHEHHBIN U SKCIIOHEHIMa/IbHBIN poCT. C/I0>KHBIE TIPOLIEHTHI.



IVIAHUPYEMBIE OBbPA30OBATEJ/IBHBIE PE3YJ/IbTATBI

OcBoenne yueOHOTO Kypca «Asredpa» [JODKHO obecrieunBaTh JOCTHXKEeHHE Ha YPOBHE OCHOBHOTO 0O0I1[eT0
00pa3oBaHus CIeAYIOIIUX TMYHOCTHBIX, MeTarpeIMEeTHBIX U MPeMETHBIX 00pa30BaTe/IbHBIX Pe3y/IbTATOB:

JIMHHOCTHBIE PE3YJ/IBTATDBI

JINUHOCTHBIE pe3y/IbTaThl OCBOEHUS MPOrpaMMbl yueOHOTro Kypca « Anrebpa» XapakTepU3yHTCS:

IlaTpuoTHuyeckoe BOCIUTaHUE:

TMpOsiB/IeHMEeM UHTepeca K MPOIILJIOMY U HaCTOSIIIeMy POCCUMCKONM MaTeMaTUKH, [IeHHOCTHBIM OTHOIlIeHHeM
K JIOCTHDKEHUSIM POCCUMCKHX MaTeMaTHUKOB M POCCUHCKON MaTeMaTUueCKOU IIKOJIbI, K MCII0/Ib30BaHUIO 3TUX
JOCTYKeHUM B [PYTMX HayKaxX U TIPUK/IaJHBIX cdepax.

I'pakpaHCKoOe M [yXOBHO-HPABCTBeHHOE BOCIIUTAHHE:

TOTOBHOCTHIO K BBHITTOJTHEHHIO 00s13aHHOCTel TPakJaHUHA U Peasi3aljiy ero 1pas, MpefiCTaBIeHHeM O
MaTeMaTHUeCKNX OCHOBaX (PYHKIIMOHUPOBAHUS PAa3/IMUHBIX CTPYKTYP, SIBJI€HUH, TPOLeyP IPa>KJaHCKOTO
ob1ecTBa (BIOOPHI, OMPOCHI U TIP.); TOTOBHOCTBIO K 00CY’KIEHUIO STHUECKUX 1pob/ieM, CBS3aHHBIX C
MPaKTUUECKUM TTPUMeHeHHeM JIOCTIKeHHI HayKy, 0CO3HaHWeM Ba)KHOCTH MOpaJib- HO-3THUECKUX
TIPYHLIUTIOB B /IeSITE/TbHOCTH YYEHOTO.

TpyAoBoe BocliMTaHUe:

YCTaHOBKOM Ha aKTMBHOE y4aCTHe B PelleHUH NPaKTUYeCKUX 3a/ja4 MaTeMaTH4eCKON HalpaB/IeHHOCTH,
0CO3HaHMeM Ba’KHOCTU MaTeMaTHuecKoro obpa3oBaHUs Ha MPOTSHKEHHH BCell KU3HU JIJIs1 YCIIeIIHON
npogecCHOHaNbHOM /1esiITe/TbHOCTH U Pa3BUTHEM HeOOXOJUMbIX YMeHUH;

0CO3HaHHBIM BLIOOPOM U TIOCTPOEHUEM UHAWBUAYATBHON TPaeKTOPUU 00pa30BaHMs U )KU3HEHHBIX TVIaHOB
C YUETOM JIMYHBIX UHTEPeCOB U 00IIIeCTBeHHBIX TTOTPeOHOCTEMH.

JcTeTHYeCKOe BOCIIUTAHHe:
COCOOHOCTHIO K SMOLIMOHAIBHOMY M 3CTeTUUECKOMY BOCIIPUSITHIO MaTeMaThUyecKuX 00beKTOB, 3a/1ay,
pelLleHn, pacCy>K/|eHUi; yMEeHHUIO BUZIeTh MaTeMaThyeckKre 3aKOHOMEePHOCTU B MCKYCCTBe.

IleHHOCTH HAYYHOr0 NTIO3HAHMA:

OpHeHTaIlel B IeATeIbHOCTH Ha COBPEMEHHYI0 CUCTEMY HAayUHBIX TPe/ICTaBIeHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pa3BUTHS uesioBeKa, TPUPO/bl U 0011ecTBa, MTOHMMaHWEM MaTeMaTHYeCKOl HayKH Kak
cdepsl uesioBeueCKol JiesaTelbHOCTH, STarloB e€ pa3BUTUS U 3HAUMMOCTH /IJIsl pa3BUTHSI LIMBU/IU3ALIUY;

OBJlaZieHUeM SI3bIKOM MaTeMaTUKH U MaTeMaTH4eCKol Ky/bTypOi Kak CpeJiICTBOM TTO3HaHUSI MUPa;

OBJlaZileHWeM TPOCTeNIIIMMU HaBbIKaMH MCC/Ie[J0BaTe/bCKOM eATeTbHOCTH.

du3nuecKoe BOCIUTaHUEe, (()OPMHUPOBAHNE KY/IbTYPHI 3J0POBbS H 3MOIIMOHA/IHLHOTO 0/1aromo/yams:

TOTOBHOCTBIO NIPUMEHSTh MaTeMaTHUuecKue 3HaHUsI B UHTepecax CBOero 3/10pOBbsl, BeZleHUsl 3J0POBOT0
obpa3a >ku3HM (310pOBOe MUTaHue, cOaTaHCUPOBAHHBIN PEeXKUM 3aHSITHUM U OT/IbIXa, Pery/isipHas pusndeckas
aKTUBHOCTB);

c(OopMHPOBAHHOCTHIO HaBbIKA pedieKCHH, TIPU3HAaHKUEeM CBOEro TpaBa Ha OIMOKY 1 TaKOTo >Ke TIpaBa
JIPyroro yeyioBeKa.

JK0/I0THUEeCKOe BOCIIMTaHHue:

OpHeHTaIiel Ha IPUMeHeHHe MaTeMaTHUeCKUX 3HaHUK /ISl pelleHus 3a/jau B 00/1aCTH COXPaHHOCTH
OKPY’Karolllel cpe/ibl, JIAaHUPOBAHUS MTOCTYIIKOB U OLIEHKW MX BO3MO>KHBIX MOC/Ie[CTBUM JJ1s1 OKpY>KaroLen
cpefpl;

0CO3HAHKEM T/I00a/TbHOTO XapaKTepa SK0JIOTHUeCKUX MPOoOIeM U MyTel UX peleHusl.

JIMYHOCTHBIE pe3y/IbTaThl, 00ecrneynBawIye aJanTalUio 00yJaromerocsi K U3MeHs I M CS
YC/I0BMSIM COI{MA/IbHOM M IPUPOAHOM CPeAbI:

— T'OTOBHOCTBIO K AeﬁCTBHHM B YCJIOBUAX HeOHpeAEHéHHOCTI/I, IMMOBBIIIEHWIO YDOBHA CBO€i



KOMITETEHTHOCTH Uepe3 IMPAKTUUECKYHO AeATe/IbHOCTb, B TOM UMC/IE YMEHHWE YUUTHCA Y IPYT'UX JII-O,E[EI\/’I,
HpI/IOGDETaTI: B COBMECTHOM AeATe/IbHOCTHU HOBBIE€ 3HAHHWA, HABBIKW 1 KOMIIETEHLIMU U3 OIIbITA APYTUX;

— HeoOXO0UMOCTBIO B (POPMHUPOBAaHUM HOBBIX 3HAaHWM, B TOM urcie (hOpMY/TUPOBATh U/IeH, TOHSTHS,
TUIIOTEe3bI 00 00BEKTaX U SIBIEHUSIX, B TOM UKMC/Ie paHee He U3BECTHBIX, 0CO3HABaTh Je(DHUITUTEI
COOCTBEHHBIX 3HAHUI ¥ KOMIIETeHTHOCTeM, TJIaHUPOBATh CBOE PAa3BUTHE,;

— Croco6HOCTBIO 0CO3HABaTh CTPECCOBYHO CHUTYAL|HUIO, BOCTIPUHHMMATh CTPECCOBYIO CUTYALMIO Kak
BBI30B, TPeOYIOIMI1 KOHTPMED, KOPPEeKTUPOBaTh MPUHUMaeMble pelleHus 1 1eHCTBus, (HOpMyIMpOBaTh
Y OL|eHMBATh PUCKHU U MOC/IeZCTBHUS, (POPMUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJ/IbTATDI

MerTanpeZiMeTHbIe pe3y/bTaThbl 0CBOEHHS MPOTrPaMMbl yueOHOTo Kypca «Ayirebpa» XapakTepu3yrTCs

OBJIa[IeHHEeM YHUBEPCA/IbHbIMU NO3HABAMe/AbHBIMU OelicmeusiMuU, YHUBEPCA/bHbIMU KOMMYHUKAMUEHbLVU
delicmgusiMu U yHUBepCA/IbHbIMU pe2y/AsimueHbIMU Oelicmausimu.

1) YHueepcanbHble no3HasamesnbHble Oelicmeusi obecneuugarom opmuposaHue 6azoebix

KO2HUMUBHBIX Npoyeccos odyuarowjuxcs (0ceoeHue Memooo8 NO3HAHUS OKPYHcaouje2o Mupda; npuMeHeHue
Jlo_uueckux, uccaedosamenbckux onepayutl, ymeHuli pabomams ¢ uHgopmayueti).

Ba3oBble lornueckue JeHCTBUA:

— BBISIB/IATH U XapaKTePU30BaTh CYIIIECTBEHHbIE PU3HAKU MaTEMATUUECKUX 00bEKTOB, TTOHSATHH,
OTHOIIIEHUH MEXXy TIOHATHSIMU; (hOPMYJTUPOBATh OTIPe/Ie/IeHUs TIOHATHM; YCTaHAB/IUBATh
CyIleCTBeHHBIH MPU3HAK KIacCU(pUKAIMU, OCHOBAHUS /1Jis1 000011[eHNst ¥ CpaBHEHUsl, KpUTepUU
TIPOBOAMMOT'O aHA/N3a;

— BOCIIpUHHUMATD, Cl)OpMy'fII/IpOBaTb 44 HpeO6p830BLIBaTL CYy>XIAE€HUA: YTBEDAUTE/IbHbIE U
OTpuliaTe/IbHbIE, € IMHUYHbIE, UdCTHLIE U O6H_[I/Ie; YC/IOBHbI€;

— BBISB/ISITH MaTeMaTHUeCKHe 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IPOTUBOPeUns B akTax, JJaHHBIX,
Hab/IoIeHUsIX U YTBeP)KAEeHUSIX; TIpe/jjilaraTb KpUTePUH /1Sl BbIsSIBJIEHUsI 3aKOHOMePHOCTel U1
TPOTUBOPEYUH;

— JlefiaTh BBIBOZBI C UCTIO/Ib30BAHHUEM 3aKOHOB JIOTHKH, [IeIYKTUBHBIX U UHYKTUBHBIX
YMO3aK/TFOUeHUI, YMO3aK/TFOUeHHI TI0 aHaJIOTHH;

— pa3bupaTh JOKa3aTeabCTBA MaTeMaTHUECKUX YTBEP)KIeHUH (TIPsiMble U OT MPOTUBHOTO), TPOBOJNUTh
CaMOCTOSITEe/IbHO HECJ/IOJKHbIe /J0Ka3aTe/IbCTBa MaTeMaTH4eCKUX (PaKTOB, BbICTPAaUBaTh apryMeHTallIo,
NIPUBOJUTH TIPUMEPbI Y KOHTPIIPUMepPbl; 000CHOBBIBaTh COOCTBEHHBIE PACCY K/ EHNS;

— BbIOMpaTh Ccrocob pelrieHus yueOHOM 3aiaun (CPAaBHUBATh HECKOJIBKO BaPUAHTOB peLleHus],
BBIOMpATh HanbosIee MOXOASAIINI C YUETOM CAMOCTOSITE/IEHO BBIZIe/IEHHBIX KDUTEPHER).

Ba3oBble ucciejoBaTe/IbCKHe eHCTBHUSA:

— WCMO0JIb30BaTh BOMPOCHI KaK UCC/Ie/10BaTeIbCKUI UHCTPYMEHT TT03HaHUs; (POpMYJIMPOBaTh BOMPOCHI,
¢duKCcHpyroIIMe TPOTUBOpeure, IPo6IeMy, CaMOCTOSITe/TbHO yCTaHaB/IMBAaTh NCKOMOE U JJaHHOE,
¢dbopmMHpOBaTh TUIOTE3y, APTYMEHTUPOBATh CBOO MO3ULUI0, MHEHUE;

— TIPOBOJMTEH 110 CAMOCTOSIT/TbHO COCTAaB/IEHHOMY TIJIaHY HEeC/IOXKHBIN SKCIIepUMEeHT, HeOoIbIoe
MICCIIe/I0OBaHMe 110 YCTaHOBJIEHHIO 0COOeHHOCTe MaTeMaTHyeCcKoro 00beKTa, 3aBUCMMOCTel 00BeKTOB
MeXy co00i;

— CcaMoCTosITeNTbHO (hOpMY/TUPOBaTh 0000ITIEHNS ¥ BBIBO/IBI TIO Pe3y/IbTaTaM IMPOBeJEHHOTO



HabJTFO/IeHus1, KCCTIe[JOBAHUS, OIIeHUBATh JI0CTOBEPHOCTD TIOJTYUYEHHBIX Pe3yJ/IbTaTOB, BBIBO/IOB U
0000111eHMIA;

— IMPOTrHO3MPOBATHL BO3MOXXHO€E PA3BUTHE IPOLIECCA, d TdKXKE BbIABUI'ATh IIPEAIIOJ/I0OKEHUS O €Tr0
Pa3BHUTHH B HOBBIX YC/IOBUAX.

Pa6ora c uadopmanueii:

— BBISB/ISTH HEZIOCTATOUYHOCTh M M30BITOUHOCTh MH(MOPMAIIUH, JaHHBIX, HEOOXOAUMBIX /ISl PELIeHUsT
3a/1auu;

— BBIOMpAaTh, aHA/TU3UPOBATh, CUCTEMAaTU3UPOBATh U UHTEPIIPETHPOBaTh MH(OPMAIIVIO pa3TMUHbIX
BU/JIOB U (DOPM Tpe/iCTaB/IeHMUS;

— BbIOUpaTh (hOpMy Mpe/CTaBIeHUs] MHPOPMALX U WTFOCTPUPOBATD PelllaeMble 3a/jJaull CXeMaMy,
JviarpaMMaMH, THOU rpadMKoi ¥ X KOMOWHALIASIMU;

— OLIeHMBAaTh HaJI&>)KHOCTh UH(OPMALIUU 110 KPUTEPUSIM, TIPe/I/IOKEHHBIM YUUTeIeM WIn
chopMy/IMPOBAHHBIM CAMOCTOSTE/BHO.

2) YHueepca/nbHble KOMMYyHUKamMueHble delicmausi obecneyugarom cpopmupo8aHHOCMb
COYUA/NbHBIX HABLIKO8 0OYUArOUXCSL.

Ooenne:

— BOCIIPUHUMATD U (POPMYIMPOBATh CYXK/I€HHSI B COOTBETCTBUU C YCJIOBUSIMHU U Lie/ISIMUA OOIIIeHus;
SICHO, TOUHO, TPaMOTHO BbIpa)kaTh CBOIO TOUKY 3P€HHs B YCTHBIX U MUCbMEHHBIX TEKCTax, AaBaTh
TOSICHEHUSI 110 X0y pelleHus 3a/laul, KOMMEeHTHPOBATh M0J/Iy4eHHbIN pe3y/bTarT;

— B X0/le 00Cy>K/leHUsI 3a/jaBaTh BOMPOCHI 110 CYILIeCTBY 00CyKZaeMoii TeMbl, po06/ieMbl, peliaeMoi
3a/lauu, BHICKA3bIBaTh W/IeH, HalleJleHHbIe Ha TIOWCK PeIleHHs]; COTIOCTaBISITh CBOU CYKAEHUS C
CY)X/IeHUsIMU JPYTUX YUaCTHUKOB /iManora, 00Hapy>KUBaTh pa3/iiuyue U CXO/JCTBO TO3ULUI; B
KOPPEeKTHOU (popme (opMy/TMPOBaTh Pa3HOI/IACKs, CBOU BO3pakeHUs;

— TIpeJCTaB/IATh pe3y/bTaThl pellleHurs 3a/jau, SKCIIepUMeHTa, UCC/leZloBaHusl, TIPOEKTa;
CaMOCTOSITe/TEHO BBIOMPATh (pOpMaT BBICTYIUIEHUS C YUETOM 3a/au Mpe3eHTalu U 0COOeHHOCTel
ayJUTOpUH.

CoTpyAHMUYECTBO:

— TIOHMMATh U HCII0/Ib30BaTh IIPEUMYILIECTBA KOMaHAHOI\/JI u HHAHBHAY&HBHOﬁ pa6OTbI npu
penieHrnn yqe6HBIX MaTeMaTH4YeCKHX 3d/id4;

— TIPUHUMATH 11eJTb COBMECTHOU JiesITe/TbHOCTH, TJIaHUPOBATh OPraHU3al[i0 COBMECTHOUM paboThI,
pacnpeieniATh BUAbI paboT, [0roBapyuBaThCsl, 00CYK/AaTh MPOLIECC U pe3y/bTaT paboThl; 000011aTh
MHEHUSI HECKOJIbKUX JTIOZIel;

— y4YacTBOBATh B IPYIMIOBLIX (hopMax paboTel (06Cy>KIeHusI, 00MeH MHEHUSIMUA, MO3TOBbIE ILITYPMbI
v JIp.);

— BBITIOJ/IHATb CBOKO UACThb pa6OTbI N KOODAWHHWPOBATH CBOU AEﬁCTBHH C APyTYMMH 4/€eHaMH KOMdH/bI;

— OL|eHMBATh KaueCTBO CBOET0 BKJIaZia B 00U TIPOAYKT 10 KpUTEPUsM, CHOPMYTUPOBAaHHBIM
y4aCTHUKaMH B3aUMO/IeUCTBUSI.

3) YHueepca/ibHble pezyasimueHble delicmeusi obecneuusarom opmMuposaHue CMbICA08blX YCMAHOBOK
U JCU3HEHHbIX HABbIKO8 AUUYHOCMU.

C dMOOpPraHu3alus:



CaMOCTOSITE/TbHO COCTaBJIATh TUIaH, a/lTOPUTM PelleHUs 3a/jauu (UM ero YacTh), BBIOMpaTh CI1oco0
pelleHNs C YYETOM UMEIOIIUXCSI pECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTHUPOBaTh U
KOPPEeKTUPOBaTh BapHaHThbI PellieHui C Y4ETOM HOBOM MH(pOpMaL1K.

CaMOKOHTPOJIb:

— BJaZIeTh CIIOCOOAMM CaMOTIPOBEPKH, CAMOKOHTPOJIS TIPOLiecca U pe3ysbTara pelieHus
MaTeMaTHUeCKOM 3a/laul;

— IMpeaBUAeTb TPYAHOCTH, KOTOPbI€ MOT'YT BOSHMKHYTD IIPH pellleHWH 3a[aul, BHOCUTb KOPDPEKTHUBEI B
AedTe/JIbHOCTb Ha OCHOBE HOBBIX O6CTOHT€JIBCTB, Haﬁ,[[eHHbIX OI_LII/I60K, BbISIB/IEHHBIX pr,[[HOCTEFI;

— OLIeHMBATh COOTBETCTBHE Pe3y/ibTaTa J|esTelbHOCTH MOCTaB/IeHHOM 11e/I U YC/IOBUSIM, OOBSICHSITD
NIPUYMHBI JOCTHKEHHUS UTH HeIOCTYDKEHUS 1LeJ/TH, HaXOJWUTh OIIMOKY, /JaBaTh OL|eHKY NMPUOOpeTéHHOMY
OTIBITY.

INPEAMETHBIE PE3YJIBTATHBI

OcBoenue yueOHOTo Kypca «Ajredpa» Ha ypoBHE OCHOBHOTO 0011iero 06pa3oBaHus I0/DKHO 00ecrieunBaTh
JOCTYDKEHHEe CIIeyIOIINX MPeJMeTHBIX 00pa30BaTe/IbHbIX Pe3y/IbTaToB:

7 KJITIACC

Yucia 1 BbIYUC/IeHUA

HaxoauTh 3HaUeHHsI YMCIOBBIX BBIPAKEHHUH; TPUMEHSITh pa3HO00pa3HbIe CIIOCOObI ¥ TPUEMBI BHIUHMC/TIEHUS
3HaueHu# POOHBIX BhIpA)KeHUH, cojiepyKall[uX 0ObIKHOBEHHbIE U [IeCITUYHbIe TPOOU.

[TepexoguTh OT OAHOM (POPMBI 3aITMCH YKCes K Apyroi (peoOpa3oBhIBaTh A€CITUYHYIO JpO0L B
0OBIKHOBEHHYT0, 0OBIKHOBEHHYIO B [IeCITUUHYIO, B UaCTHOCTH B OECKOHEUHYIO IeCITUYHYIO APOOB).

CpaBHUBATh U YIIOPS0UMBaTh PAallMOHA/IbHBIE YMCIIA.

OKpyr/iTh Unca.

BbINOTHATE NPUKKUKY Y OLIEHKY pe3yJ/ibTaTa BBIUMC/IeHUH, OL|eHKY 3HaUeHUI YHMC/I0BbIX BbIPaKEHHH.
BhINOTHATE AEHCTBUS CO CTeNeHsIMU C HaTypa/IbHbIMU [TOKa3aTe/siMH.

[IpuMeHATH NPU3HAKHU [ie/IMMOCTH, Pa3/IoyKeHre Ha MHOKUTE/N HaTypa/IbHbIX YMUCel.

PeriaTh nNpakTHUKO-OpMEHTUPOBAHHbIE 3a/]auy, CBSI3aHHbIE C OTHOLLEHUEM BeJIMUMH,
MIPOIOPLMOHAILHOCTBIO BEJIMYMH, NPOLIEHTaMH; UHTePIPeTUPOBAaTh pe3y/ibTaThl PelleHus 3aiau C YUToM
OrpaHUYeHUH, CBSI3aHHBIX CO CBOMCTBAMH PacCMaTPUBAaeMbIX 00BEKTOB.

AnredpanyecKkue BbIpaKeHUs

Vcronb30Batk anrebpandyeckyto TEPMUHOJIOTHIO U CUMBOJIHKY, TTPUMEHSITE e€ B IPOLiecce OCBOeHHS
yueOHOTO Marepuara.

HaxoauTk 3HaueHusi OyKBeHHBIX BBIDa)KEHHH 1TPU 3a/laHHbIX 3HAUEHHUSIX NTepeMeHHbIX.

BrinonHsaTE peo6pa3oBaHysi LIeIOro0 BEIPA’KEHHsS] B MHOTOU/IeH MpHBe/ieHreM TI0/I00HbIX C/laraeMblX,
PacKpbITHEM CKOOOK.

BhInonHATE YMHO>XeHHe 0JHOY/IEHda Hda MHOT'OY/IE€EH U MHOT'OY/IEHd Hd MHOT'OW/I€H, IIPUMEHATH Cl)OpMy'JIbI
KBaJpdTa CyMMbI U KBaZJ]pdTad Pa3HOCTH.

Ocy111eCTB/ATh pa3/iokKeHre MHOTOUIeHOB Ha MHOXKUTEH C TIOMOLLbIO BbIHECEHHS 32 CKOOKH 0011iero
MHOYKUTeJIs, TPYTNIHUPOBKY C/laraeMbIX, IPUMeHeHUs (POPMYJ1 COKPAILLEHHOTO YMHOKEHHUS.

[TpumMeHsITH TTpeobpa30BaHKsl MHOTOWIEHOB /IJIsl PellleHus pa3/IMuHbIX 3a/la4 U3 MaTeMaTHKH, CMEXXHBIX
TIpeIMeTOB, U3 peasbHOM MPaKTHUKHU.

Hcrionb30BaTh CBOMCTBA CTEEHEeH C HaTypd/IbHbIMHU TMOKAa3aTe/IAMHU [JIA Hp606p830BaHI/IH BBIpa)KeHHﬁ.



YPaBHEHI/IH U HEPABEHCTBA

PemaTh MHeHBIE YPaBHEHUA C O'E[HOI\/‘I HepeMEHHOﬁ, TpUMeEHSA TIpaBWJIa Iepexoa OT HCXOAHOro
YpaBHeEHHWA K PABHOCU/IBHOMY €MY. HpOBepHTB, SABJIAETCA JIX YHUCJIO KOPHEM YDaBHEHUS.

[IpumeHsTh rpadyuecKkrie MeTO/Ibl IPU pellieHUH JTMHeHHbIX ypaBHEeHUN U UX CUCTEM.

[Top6upaTs IpUMepHI Map Yrcell, SB/SIOLUXCS pellleHneM JTMHeMHOTO YPaBHeHUs C JBYMsI TlepeMeHHBIMH.

CTpouTh B KOOPIMHATHOM M/I0CKOCTH TPa(UK JMHEWHOTO ypaBHEHUsI C IByMsI IepeMeHHbIMU; M0J/b3Y5SCh
rpaMKoM, NPUBOJUTH IPUMepbI PellleHUs] ypaBHeHNsI.

PemiaTh cUCTeMbI [IByX JIMHENHBIX YpaBHEHUH C JByMsl llepeMeHHbIMU, B TOM UKC/Ie TpapUuuecKu.

CocraBniaTh U pemaTtb JIMHelHoe YPdBHEHHE UK CUCTEMY JIMHEHHBIX ypaBHEHI/Iﬁ 110 yCJ/IOBHIO 3d/la4H,
HWHTEPIIPEeTUPOBATL B COOTBETCTBUH C KOHTEKCTOM 3add4Yr HOJIyIIEHHblﬁ pe3yJ/ibTar.

Koopaunars! u rpaduxu. @yHKIUK

N306pakaTh Ha KOOPJWHATHOM TIPSIMOI TOUKH, COOTBETCTBYIOLI[HE 3aZlaHHbIM KOOpAWHATAM, JIyUH,
OTpe3KH, UHTepBasIbl; 3a MMChIBATh UNC/IOBbIe TIPOMEKYTKU Ha anrebpanueckoM si3biKe.

OTmeuaTh B KOOPAMHATHOM MJIOCKOCTH TOUKH IO 33/JaHHBIM KO OpZIMHaTaM; CTPOUTD IpaUKU IMHENHBIX
dyukimii. Ctpouts rpaduk @yskiuum y= 1 xI.

OmnuchiBaTh C TOMOIIIBIO (PYHKIIMM U3BECTHBIE 3aBUCHMOCTU MEXKY BeJTMUMHAaMU: CKOPOCTh, BpeMs,
paccTosiHUe; 11eHa, KOJTIMUeCTBO, CTOMMOCTD; TIPOM3BO/IUTE/ILHOCTE, BpeMsi, 00bEM paboThI.

HaxoauTh 3HaueHve (yHKI[MU 110 3HAUEHUIO eé aprymMeHTa.

[MTonnmMaTth rpaduueckuii criocob mpeCTaBaeHUs ¥ aHau3a UH(OpMaLK; U3B/ieKaTb U UHTEPIIPETUPOBATh
vH¢opMalMio 13 TpadMKOB peabHbIX MPOLIECCOB U 3aBUCHMOCTE.

8 KJIACC

Yucia 1 BbIYUC/IEHUA

[TpuMeHATH MOHATHE apU(PMeTHUeCKOT0o KBa/paTHOTO KOPHSI; HaX0/IUTh KBaJjpaTHble KOPHU, UCIIO/b3Ys
npy He00XOIMMOCTH KasbKYJISITOP; BBITIO/HATH TPeobpa3oBaHys BEIPAKEHUH, cofiep Kalliix KBa/ipaTHbIe
KOPHH, WCIT0JIb3Y$5l CBOMCTBA KOPHEH.

M cronp30BaTth 3aMMCH O0JIBIIMX U MaJIbIX UHCET C MOMOILbIO AEeCATUUHBIX Ap066ﬁ U cTerteHeit urcaa 10.

Anredpanyeckue BbIpaKeHUs

HPI/IMEHHT]: IIOHATHE CTEeIIeHU C 1IeJIbIM IT0Kad3aTe/IeM, BBIIIOJ/IHATb HpeO6pa3OBaHI/IH Bblpa)KEHHﬁ,
CoZiep>KallliX CTeIeHH! C Ie/IbIM IMOKa3aTe/ieM.

BBINOHATE TOXKAECTBeHHbIe MPeobpa30oBaHysl paljiOHAIbHBIX BHIPA)KEHUH Ha OCHOBE TIPaBUJI [IeMCTBUMA
Ha/l MHOTOWIEeHaMH U ajiredpanuecKruMu 1po0bsMu.

PacknazipiBaTh KBa/IpaTHbIN TPEXUIEH HA MHOXKUTEH.

[TpumeHsITb TIpe0oOpa30BaHMsl BHIPAXKEHUH /I/1s1 PellieHus] pa3/IMuHbIX 3a/jay U3 MaTeMaTHKH, CME>KHBIX
TpeJMeTOB, U3 peaslbHOM MPaKTHKU.

YpaBHeHusI 1 HepaBeHCTBa

Pemath nuHeliHble, KBaZlpaTHble ypaBHEHUS U paliMOHAa/IbHble YPaBHEHHs], CBOJSALLMECS K HUM, CUCTeMBI
[BYX ypPaBHEeHUH C ABYMsI [lepeMeHHbIMHU.

[TpoBoAUTH MpocTelilive UCCae[OBaHUS YPaBHEHUM U CUCTeM YpaBHEHUM, B TOM UHCJie C IpPUMeHeHneM
rpaduueckrx npezcTaB/ieHul (yCTaHaB/IMBaTh, UMeeT /U YPaBHeHUe WU CUCTeMa YpaBHeHU pellleHus,
eC/Iu UMeeT, TO CKOJTbKO, U TIp.).

[TepexoauTh OT CIIOBeCHOW ()OPMYJTUPOBKHU 3aZIaut K eé anreOpanueckoii MO/ie/id C TIOMOIIbI0 COCTaBJIEHHS
yPaBHEeHUsI UM CUCTeMbl ypaBHEHU, UHTePIIPeTHPOBaTh B COOTBETCTBUU C KOHTEKCTOM 3aJ,auu



TIOJTyYeHHBIN pe3y/bTar.

HPI/IMGHHTL CBOMCTBA UMCJ/IOBBIX HEPaBEHCTB /i CpaBHEHUS, OLI€HKHU; PEelldThb JIMHEHbIe HepaBeHCTBA C
O'Z[HOI\/JI HEPEMEHHOﬁ U UX CUCTEeMbI, 1dBdTb rpaclmquKy}o WJIJTIOCTPAlJUKO MHOXKECTBA peH_IeHI/Iﬁ HEpaBEHCTBA,
CHUCTEeMBbI HEPpABEHCTB.

DyHKIMHU
[ToHMMaTb ¥ UCIOB30BaTh (HYHKLMOHA/TBHbIE TTOHSATHS U SI3bIK (TEPMHHBI, CUMBOJIMUECKe 0003HaueHus);
orpe/ieNiATh 3HaUeHue (PyHKLMU 110 3HaUeHHI0 apryMeHTa; Onpezie/isiTb CBOMCTBa (DyHKLIMH 10 eé rpaduKy.

Crpouth rpaduKu 371eMeHTapHbIX QYHKLMEA BUga y = k/x , y = X2, y= X3, y=VX, y= IxI; onuceIBaTh
CBOWCTBA YMC/I0BOM (PYHKLMH IO e€ rpaduky.

9 K/IACC

Yucia ¥ BBIYHUC/I€HUS

CpaBHMBATh W YIIOPSIOUMBaTh paljMOHaIbHbIE Y MPpaLMOHa/IbHbIe YHCTIA.

BbInonHATE apudmMeTryeckre AelCTBUS C PallMOHAIbHBIMU UMC/IaMU, COYeTasi YCTHbIE U TTUCbMeHHbIe
TIPUEMBI, BBITIOTHATH BHIYUC/IEHUS C UPPALIMOHA/IBHBIMU UHCIAMU.

HaxoauTh 3HaueHUs CTereHel C LieTbIMU MToKa3aTe/IsIMU U KOPHEH; BBIYUC/ISTh 3HaUeHHUST UACTIOBBIX
BbIpa>KeHUH.

OKpyr/STh eHCTBUTE/IbHBIE UKCIIA, BLITIOMHSITH MPUKUAKY pe3y/bTaTa BEIUUCIeHUH, OIJeHKY UMC/IOBBIX
BbIpa>KeHUM.

YPaBHEHI/Iﬂ U HEPABEHCTBA

PemaTs MHelHBIE 1 KBaJIpaTHBIE€ YDABHEHMS, YPaBHEHUA, CBOAAINUECA K HUM, HpOCTGfILHHE APOGHO-
pdallMOHAJ/IbHbIE YDPABHEHHS.

PeriaTh crcTeMbl IByX JIMHEMHBIX YpaBHEHUH C JBYMsI lepeMeHHbIMU 1 CUCTeMBI IBYX ypaBHEHUH, B
KOTOPBIX OJJHO YpaBHEHUe He SIB/ISIeTCS JIMHEeMHbBIM.

Pemiate TeKCTOBBIE 33/1auy anreOpanueckuM Criocob0M C MTOMOILBIO COCTaB/IeHUsI YPAaBHEHUSI WK CUCTEMBI
[BYX YpaBHEHHUH C JByMsl lepeMeHHbIMH.

[TpoBOAUTH MpOCTeNIINe UCC/Iel0BaHNsl ypaBHEHUH U CUCTEM ypaBHEHWI, B TOM UuC/ie C IPUMeHeHHeM
rpauuecKrx rpe/cTaB/ieHni (ycTaHaB/IMBaTh, UMeeT /I YPaBHeHUe UM CUCTeMa YpaBHEeHHWH pellleHus],
eC/IM UMeeT, TO CKOJIBKO, U TIP.).

PeriiaTh JTMHelHbIE HEPABEHCTBA, KBaZIpaTHbIe HEPABEHCTBA; M300paXkaTh pellleHre HepaBeHCTB Ha
YKMC/IOBOU TPSIMOM, 3alMChIBaTh pellleHre C TTIOMOIIbI0 CUMBOJIOB.

PeliaTh crucTeMbl IMHEMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BK/IFOUAOIIMe KBa/ipaTHOe HepaBeHCTRBO;
1300pakaTh pelleHre CUCTEMbI HEPAaBEHCTB Ha UMC/IOBOM MPSIMOM, 3aITUChIBAaTh PEIlIeHHe C TIOMOII[BI0
CHUMBOJIOB.

Wcnonws30BaTh HepaBeHCTBaA IIpU pellleHrH pa3/IMYHbIX 3a/ay.

DyHKIMHU

Pacrio3HaBaTh (hyHKLIMY U3yueHHbIX BU/OB. [l0Ka3biBaTh CXeMaTHUYeCKH pacrioyioykeHre Ha KOOp/IMHATHOMN
TMIJIOCKOCTH rpaKoB

yukuyi Buga: y = kx, y = kx + b, y =k/x, y=ax2+b x + cc, y = x3, y=VX, y = | X | B 3aBUCMMOCTH OT
3HaueHUM K03 (PULIMEeHTOB;OMKChIBaTh CBOUCTBA (DYHKIUH.

CTtpoutb 1 U300paXkaTb cCxeMaTUUeCKu rpadUKu KBa[paTUUHBIX
(GyHKLMH, ONMCHIBaTh CBOMCTBA KBaJpaTUUHBIX (DYHKLMI 110 UX rpadukam.

Pacrio3HaBaThk KBaJpaTUYHYIO (YHKLIMIO 110 (hOpMyJie, MPUBOJUTD NIPUMeEPHI KBaJJpaTUUHbIX (PYHKLIUN U3



peasibHOM »KU3HU, (PU3UKU, TeOMETPHUM.

ApudmeTnueckas u reoMerpruueckas Iporpeccu

Pacrio3HaBaTh apu)MeTHUECKYIO ¥ TeOMETPHUUECKYH0 IIPOTPeCCUH TIPH Pa3HbIX Ccriocobax 3aJjaHusl.
BbITIO/THATE BBIUKC/IEHHS C UCTIOb30BaHUeM (pOpMYJI N-ro ujieHa apudMeTHYeCcKoi ¥ TeOMeTpUUYecKou
TIPOrpeccuii, CYMMBbI MepPBbIX N UIeHOB.

I/I306pa>KaTB YIeHbI I10C/1e10BATE€/IBHOCTH TOUKAMHK Ha KOOpAHHaTHOﬁ ITJIOCKOCTH.

PeraThb 3a1au, CBsSI3aHHbIE C YWC/IOBBIMU TI0C/I€/I0BATE/ILHOCTSMY, B TOM UHMC/Ie 33/Jauil U3 peasbHON
JKU3HM (C UCI10/1b30BaHNEM KasbKyJ/ISTOPa, LIU(PPOBLIX TEXHOIOTUM).



TEMATHUYECKOE II/TAHUPOBAHUE

7 KJIIACC

Ne HaumeHoBaHue pa3/ie/ioB U TeM NPOrpaMMbI KonuuecTBo yacoB JekTpoHHbIe (HH(pOBLIe) 00pa3oBaTeIbHbIE PecypChI
BCe KOHTPOJIbHbIE NpaKkTHYecKue

7 ro padoTsl padots!
n
Pazpen 1. Uncia v BeIuKC/IeHNs. ParjuoHaabHbIe YnC/Ia.
1 TMoHsATHE palIOHAILHOTO UHCTIa 1 0 0 https://resh.edu.ru/subject/lesson/7235/start/292196/
1
1 ApucmMeTrueckrie JeCTBYS C PALjOHATBHBIMU UHCTIAMA. 3 0 0 https://resh.edu.ru/subject/lesson/7237/start/310005/
2
1 CpaBHeHHe, yNOps/J0UMBaHKE PALOHATBHBIX UHCET. 3 0 0 https://resh.edu.ru/subject/lesson/7238/start/248848/
3
1 CrerneHb C HaTypaJbHBIM TT0Ka3aTesieM. 3 0 0 https://resh.edu.ru/subject/lesson/7232/start/304286/
4
1 PeliieHiie OCHOBHBIX 3afla4 Ha POOH, MPOLIEHTHI U3 PeaibHOM MPaKTUKH. 5 0 0 https://resh.edu.ru/subject/lesson/7231/start/249071/
5
1 TIpu3HaKu [eMMOCTH, pa3noXKeHHUs1 Ha MHOXKUTE/IM HaTypa/bHbIX YHCE. 3 0 0 https://resh.edu.ru/subject/lesson/7236/start/303592/
6
1 PeasibHBIe 3aBUCHMOCTH. 3 0 0 https://resh.edu.ru/subject/lesson/7230/start/248006/
7
1 [psimasi 1 obpaTHast TPOIOPLIMOHATBHOCTH 4 0 0 https://resh.edu.ru/subject/lesson/7261/start/248918/
8
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Pazgen 2. Anredpanueckue BbIPaKeHHUs.
2 ByKBeHHble BbIp&KEeHHUSI. 2 0 0 https://resh.edu.ru/subject/lesson/7258/start/310122/
1
2 ITepemenHsbIe. 2 0 0 https://resh.edu.ru/subject/lesson/7258/start/310122/




2 [lomycTUMBble 3HaUeHUs! TlepeMeHHBIX. 2 https://resh.edu.ru/subject/lesson/7238/start/248848/
3

2 DopMyIIBL. 2 https://resh.edu.ru/subject/lesson/7234/start/248861/
4

2 [Tpeobpa3soBanrie GyKBEHHBIX BHIPOKEHHI, PACKpBITHE CKOOOK 1 TIpHBe/eHN e M000HBIX C/laraeMbiX. 2 https://resh.edu.ru/subject/lesson/7257/start/304321/
5

2 CBOIiCTBa CTereHu C HaTypasbHbIM TI0Ka3aTeseM. 2 https://resh.edu.ru/subject/lesson/7232/start/304286/
6

2 MHoOrou/eHsl. 3 https://resh.edu.ru/subject/lesson/7259/start/249174/
7

2 CroxkeHue, BEIYMTaHWe, YMHO)KeHHe MHOTOU/IEHOB. 4 https://resh.edu.ru/subject/lesson/7256/start/247971/
8

2 DOpMYyJIbI COKPALIEHHOTO YMHOKEHHSI. 4 https://resh.edu.ru/subject/lesson/7262/start/248758/
9

2. Pazno)keHrie MHOTOUIEHOB Ha MHOXKUTEJTH 4 https://resh.edu.ru/subject/lesson/7253/start/248791/
10
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Pasgen 3.YpaBHeHus 1 HepaBeHCTBa.

3 YpaBHeHHe, IpaBrsia TIpeoOpa3oBaHusl ypaBHEHHUsI, PABHOCH/ILHOCTb YPaBHEHHUH. 2 https://resh.edu.ru/subject/lesson/1332/

1

3 JIuHeliHOe ypaBHeHHUe C OJHOM NepeMeHHOH, pelleHye TMHeHHbIX YpaBHEeHUH. 3 https://resh.edu.ru/subject/lesson/1333/




3 PerieHvie 3a7iau € TIOMOLIBI YpaBHEHHUH. 4 https://resh.edu.ru/subject/lesson/1366/
3

3 JluHeliHOe ypaBHeHHe C JBYMsI lepeMeHHBIMH U ero rpauk. 2 https://resh.edu.ru/subject/lesson/1373/
4

3 Cucrema JBYX JIMHEHHbIX YPaBHEHUH C ByMsl TlepeMeHHbIMU. 4 https://resh.edu.ru/subject/lesson/1337/
5

3 PewiieHne cCTeM ypaBHEHH# ClI0COOOM IMO/ICTaHOBKM U CIIOCOO0M CIIOXKEHHsI 5 https://resh.edu.ru/subject/lesson/1375/
6

Wrtoro no paszeny: 20

Pazpen 4. Koopaunars! u rpaguku. @yHKIMA.

4 KoopzuHaTta TOYKM Ha MPSIMO. 2 https://resh.edu.ru/subject/lesson/1412/
1

4 UncIIoBBIE TPOMEKYTKH. 2 https://resh.edu.ru/subject/lesson/1339/
2

4 PaccrosiHie MexJly [BYMsi TOUKaMU KOOP/JMHATHOW TPSIMOM. 1 https://resh.edu.ru/subject/lesson/1412/
3

4 I[IpsiMoyrosibHast CUCTEMa KOOPAMHAT Ha MIOCKOCTH. 3 https://resh.edu.ru/subject/lesson/1339/
4

4 ITpumeps! rpadHKoB, 3ajaHHBIX (OPMYyIa MH. 1 https://resh.edu.ru/subject/lesson/1338/
5

4 UYreHune rpauKOB peaqbHbIX 3aBUCUMOCTEH. 1 https://resh.edu.ru/subject/lesson/1212/
6

4 TTonsitrie GyHKLMM. 3 https://resh.edu.ru/subject/lesson/1341/
7

4 I'padux dyHKIMH. 3 https://resh.edu.ru/subject/lesson/1340/
8

4 CBolicTBa (yHKIUH. 2 https://resh.edu.ru/subject/lesson/1340/




4. JIuneliHast QyHKLWSL. 2 0 https://resh.edu.ru/subject/lesson/1334/
10

4. IMoctpoenue rpaduka IUHeHHON QyHKLMY. 3 0 https://resh.edu.ru/subject/lesson/1415/
11

4. I'paduk dpysxkummy = x 11 1 0 https://resh.edu.ru/subject/lesson/1415/
12
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Pazpen 5.IToBTOpeHHe U 00001IeHH e,

5 TToBTOpEHHEe OCHOBHBIX MOHSTHI U METOZ0B Kypca 7 Kiacca, 06001jeHye 3HaHUI 6 0 https://math7-vpr.sdamgia.ru/

1

Uroro no pasgeny: 6

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 0

8 K/JIACC

Ne HaumeHoBaHHe pasje/ioB ¥ TeM POrPpaMMbl

KommuecTBo yacoB

dnekTpoHHbIe (Hu(poBbie) 06pazoBaTeIbHbIE
pecypcsl

TMonsitrie 06 HppaliOHa/IbHOM YHUCIIe.

n BCE KOHTPOJIBHbIE NpaKTHYecKHne
/ ro padoTbl paboTsI

n

Paspen 1. Uncna u Beruncienus. KeajpaTubie KopHu

1. KBagpaTHIi KOpeHb U3 UHC/Ia. 2 0 0 https://resh.edu.ru/subject/lesson/1551/
1.

1. 1 0 0 https://resh.edu.ru/subject/lesson/1972/
2.




1. [ecsiTruHble TPUOKEHUsT UPPALOHATBHBIX UHCET. 1 0 0 https://resh.edu.ru/subject/lesson/1972/
3.

1. [lelicTBHTE/IbHBIE UKCTIA. 1 0 0 https://resh.edu.ru/subject/lesson/2914/start/
4.

1. CpaBHeHHe JIeHCTBUTE/TBHBIX YHCET. 2 0 0 https://resh.edu.ru/subject/lesson/2914/
5.

1. Apudmerrueckuil KBaJpaTHbIA KOPEHb. 2 0 0 https://resh.edu.ru/subject/lesson/2916/
6.

1. YpaBHeHue BUja X2= . 1 0 0 https://resh.edu.ru/subject/lesson/1973/
7.

1. CBoiicTBa apu(h)MeTHUeCKHX KBa/[PaTHBIX KOPHEH. 2 0 0 https://resh.edu.ru/subject/lesson/2915/
8.

1. ITpeobpa3oBaHe YKCIOBBIX BBIP&KEHHIT, CO [epXKalliX KBaJpaTHble KOPHU 3 0 0 https://resh.edu.ru/subject/lesson/1974/
9.

Wrtoro no pasgeny 15

Pa3;[en 2. Yucna v BoruncieHns. CreneHb ¢ LeJabIM I0Ka3aTe/iemM

2. CTereHb C 11e/IbIM [0Ka3aTesieM. 2 0 0 https://resh.edu.ru/subject/lesson/2576/
1.

2. CraHzapTHas 3a1iCh YKCIa. 1 0 0 https://resh.edu.ru/subject/lesson/1554/
2.

2. Pa3mepbl 00BEKTOB OKPYIKAIOIEro MUpa (OT 31eMeHTApHbIX YaCTUI] 10 KOCMUYECKUX 00BEKTOB), TUTEILHOCTh MPOLIECCOB B 2 0 0 https://resh.edu.ru/subject/lesson/1554/
3. OKpY»KarolljeM MHpe.

2. CBOJICTBa CTeNeHH C Lie/IbIM ToKa3aTeseM 2 0 0 https://resh.edu.ru/subject/lesson/3116/
4.

Hroro no pasgeny 7

Pazgen 3. Anredpanueckue BbipakeHusi. KBajjpaTHblil Tpéxuwien

3. KBazipaTHbIil TpExusieH. 2 0 0 https://resh.edu.ru/subject/lesson/1976/
1.

3. Pa3fio)keHre KBaIpaTHOTO TPEXU/IeHA Ha MHOXKUTE/TH 3 0 0 https://resh.edu.ru/subject/lesson/3137/
2.

Hroro o pasgeny 5

Pazpen 4. Anredpanueckue BoIpakeHus. AnreGpanyeckasi fpodb

4. Anrebpanyeckast po0b. 1 0 0 https://resh.edu.ru/subject/lesson/1549/
1.

4. [lomycTMBle 3HAaYeHUsI TlepeMeHHBIX, BXOJSIINX B aarebpanueckiie BEIPOKEHHs. 1 0 0 https://resh.edu.ru/subject/lesson/1970/
2.

4. OCHOBHOe CBOWCTBO anrebpanueckoil poou. 3 0 0 https://resh.edu.ru/subject/lesson/1550/
3.

4. CoxkpatijeHue apobeit. 3 0 0 https://resh.edu.ru/subject/lesson/1550/
4.

4. CroxkeHue, BbIUMTaHKe, YMHOXKEHHE U [iefieHre aarebpanueckux Apobeit. 4 0 0 https://resh.edu.ru/subject/lesson/1550/
5.

4. I[Tpeo6pa3oBaHue BbIPaKEHUH, COfiepKallX anrebpanyeckre Jpobu. 3 1 0 https://resh.edu.ru/subject/lesson/1967/start/
6.




Wrtoro o paszeny

15

Paspien 5.YpaBHeHusi H HepaBeHcTBa. KBajipaTHble ypaBHeHHs!




5. KBazipaTHOe ypaBHeHUe. 1 https://resh.edu.ru/subject/lesson/1976/
1.

5. HeronHoe KBajipaTHOE ypaBHEHHe. 2 https://resh.edu.ru/subject/lesson/1976/
2.

5. dopMyJ/ia KOpHel KBaZIpaTHOTO YPaBHEHUSI. 4 https://resh.edu.ru/subject/lesson/3137/
3.

5. Teopema BueTa. 2 https://resh.edu.ru/subject/lesson/1552/
4.

5. Peliienyie ypaBHeHHH, CBOJSIMXCS K KBaJ|PAaTHBIM. 2 https://resh.edu.ru/subject/lesson/3137/
5.

5. ITpocreiime poOHO-paLiiOHANbHBIE YPABHEHHUSI. 2 https://resh.edu.ru/subject/lesson/1977/
6.

5. PellieHrie TEKCTOBBIX 3a/iau C TIOMOIIBIO KBa/JPaTHBIX YPaBHEHHIH 2 https://resh.edu.ru/subject/lesson/1977/
7.
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Pazpesn 6. YpaBHeHus1 4 HepaBeHcTBa. CHCTeMbI YpaBHeHHH

6. JIuHeliHOe ypaBHEHUe C [ByMs [lepeMeHHbIMHU, ero rpadyK, MPUMephl pellieHHs] YPaBHeHUH B Lie/bIX Unc/Iax. 3 https://resh.edu.ru/subject/lesson/1977/
1.

6. Periienrie cucTeM ZBYX JMHEMHBIX YPaBHEHHI! C BYMS IleDEMEHHBIMH. 4 https://resh.edu.ru/subject/lesson/1978/
2.

6. [1puMeps! pellleHUsI CUCTeM HeMHeMHBbIX YPaBHeHHH C BYMsl lepeMeHHbIMH. 2 https://resh.edu.ru/subject/lesson/1977/
3.

6. I'parueckast MHTepHIpeTaLyist ypaBHeHUs C ABYyMs ITeDeMeHHBIMU 1 CUCTEM YPaBHEHHUH C IBYMsI TlepeMeHHbIMH. 2 https://resh.edu.ru/subject/lesson/1978/
4.

6. PerlieHre TEKCTOBBIX 33/ja4 C TOMOILLbIO CUCTEM ypaBHEHHH 2 https://resh.edu.ru/subject/lesson/1979/
5.

Wrtoro no paszeny: 13

Pa3pien 7.YpaBHenusi 1 HepaBeHcTBa. HepaBeHcTBa

7. UucroBble HePaBeHCTBA U UX CBOMCTBA. 2 https://resh.edu.ru/subject/lesson/1983/
1.

7. HepaBeHCTBO ¢ 0/{HOM repeMeHHOM. 1 https://resh.edu.ru/subject/lesson/2578/
2.

7. JIuHeliHble HEPaBEeHCTBA C OJJHOW MEPEMEHHOH U UX pelleHHe. 3 https://resh.edu.ru/subject/lesson/2578/
3.

7. CucTeMbl IMHEHHBIX HePAaBeHCTB C OZ{HOH IIepeMEeHHOW U UX peLlIeHHe. 2 https://resh.edu.ru/subject/lesson/1987/
4.

7. V306paxeHune pellieHus ITMHEHHOTO HePABeHCTBA U MX CHCTEM Ha YUC/IOBOM MPsIMOM 4 https://resh.edu.ru/subject/lesson/3408/
5.

Uroro o pasgeny: 12

Paspen 8.®ynkuuu. OcHOBHBbIE IOHATUA

8. TMonsitrie GyHKLMM. 1 https://resh.edu.ru/subject/lesson/3139/
1.

8. O671acTh ompezienieHUst 1 MHOXKECTBO 3HaueHUH (QYHKLIMH. 1 https://resh.edu.ru/subject/lesson/2910/
2.

8. Crioco0bI 3a/jaHusT PYHKIHH. 1 https://resh.edu.ru/subject/lesson/1966/
3.




I'padux dyHKImM.

https://resh.edu.ru/subject/lesson/2909/

CBoiicTBa (GyHKIMH, UX 0TOOpaKeHVe Ha
rpaduke

L Eal

https://resh.edu.ru/subject/lesson/2908/

Uroro no pasgeny:




Pazpen 9.@ynkuuu. Yucnosble GpyHKIuM

9. YreHue ¥ NocTpoeHue rpadKoB GyHKIHMIA. 2 0 https://resh.edu.ru/subject/lesson/3139/
1.
9. ITpumeps! rpaduKoB QYHKLUI, OTPKAIOIMX PeaabHble IPOLIeCChL. 1 0 https://resh.edu.ru/subject/lesson/2910/
2.
9. DYHKLMH, OMUCHIBAIOLLME MPSMYIO0 ¥ 00paTHYIO TPONOPLOHABHBIE 3aBUCUMOCTH, UX TPaQUKH. 1 0 https://resh.edu.ru/subject/lesson/1966/
3.
9. T'unepborna. 2 0 https://resh.edu.ru/subject/lesson/2909/
4.
9. I'paduk dyHKIMHT y = X2. 2 0 https://resh.edu.ru/subject/lesson/2908/
5.
9. OYHKIUKR y = X2,y = X3, 1 0 https://resh.edu.ru/subject/lesson/1548/
6. y=Vx, y= X ; rpadmuecKoe peleHre ypaBHeHUI U CUCTEM ypPaBHEeHHii
Wtoro no pasgeny: 9
Pazpen 10. IToBTopenue u 06001eHe
1 TToBTOpEHHEe OCHOBHBIX MOHSTHII K METOZ0B KypCOB 7 U 8 K/IaccoB, 00001jeH e 3HaHHIA. 6 0 https://math8-vpr.sdamgia.ru/
0.
1.
Wrtoro no paszeny: 6
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 10 0

2

9 KJTACC
Ne| HaumeHoBaHHe pa3sje/ioB M TeM IPOrpaMMbl KosnuecTBo uacoB DJIeKTPOHHbIe
(udpoBeie)

- BCe KOHTPOJ/IbH MPpaKTHYeCK oﬁpa:;oga'renb“ble
/ ro ble paboThI ue paéoTsl pecypcoI
1|
Pazpen 1. YUncia v BeIuHcIeHHs]. [lefiCTBUTe/IbHBIE YHC/IA
1 ParyoHabHbIe YKC/Ta, UPPALMOHA/IbHBIE UKC/IA, KOHEUHbIe U OeCKOHEUHbIe [JeCATHYHbIE APOGH. 1 0 0 https://resh.edu.ru/subject/lesson/2914/
. https://resh.edu.ru/subject/lesson/1972/
1
1 MHOXXeCTBO AeHCTBUTE/ILHBIX UHCEST; JeHCTBUTeIbHbIe 1 0 0 https://resh.edu.ru/subject/lesson/1972/
. Yycra Kak OecKOHeUHbIe [eCATUUHBIE JPOOH.
2
1 B3auMHO 0JHO3HAUHOE COOTBETCTBHE MEX/Y MHOXKECTBOM JeHCTBUTE/IbHBIX UMCesl ¥ MHOXKECTBOM TOUeK KOOPAUHATHOM MPSIMOIL. 2 0 0 https://resh.edu.ru/subject/lesson/1972/
. https://resh.edu.ru/subject/lesson/2914/
3
1 CpaBHeHHe JIeHCTBUTE/TBHBIX UMCel, apu(pMeTHIecKre JeHCTBUS C 1eHCTBUTETbHBIMU UHC/TaMH. 2 0 0 https://resh.edu.ru/subject/lesson/1553/
4
1 T1pubKEHHOE 3HAUeHVe BeJMUMHBI, TOYHOCTb MPUO/VIKEHHS. 1 0 0 https://resh.edu.ru/subject/lesson/1985/




1 OKpyI/IeHHe uncesl. https://resh.edu.ru/subject/lesson/1985/
6
1 TpyKiJKa ¥ OLieHKA Pe3y/IbTaTOB BBIUMC/IEHUH. https://resh.edu.ru/subject/lesson/1985/
7

Wroro o pasgeny

Pa3jies1 2.YpaBHeHUs] U HepaBeHCTBA. Y PaBHEeHHs C 0/JHOH IepeMeHHOM.

2

1

JlvHeliHOe ypaBHeHMe.

https://resh.edu.ru/subject/lesson/2573/




2 PerlieHrie ypaBHeHUH, CBOJSILMXCS K TMHEHHbBIM. 1 https://resh.edu.ru/subject/lesson/2573/
2

2 KsagpatHoe ypaBHeHue. 2 https://resh.edu.ru/subject/lesson/2573/
3

2 Pemtenyie ypaBHeHHIl, CBOJSAIMAXCS K KBaJ|PaTHBIM. 2 https://resh.edu.ru/subject/lesson/2573/
4

2 brkBasipaTHBIe ypaBHeHHUI. 1 https://resh.edu.ru/subject/lesson/2573/
5

2 TpuMmepsbl pellleHUst ypaBHEHUH TpeTbeld 1 YeTBEPTOM CTereHeill passiokeHHeM Ha MHOXKUTEIH. 2 https://resh.edu.ru/subject/lesson/2741/
6

2 Pewenye ipo6HO-PALIMOHAIBHBIX YPABHEHHI. 2 https://resh.edu.ru/subject/lesson/2741/
7

2 PeliieHre TEKCTOBBIX 33/1au aire6panueckimM METOZOM. 3 https://resh.edu.ru/subject/lesson/2575/
8

Hroro no pasgeny 14

Pa3pien 3. YpaBHeHus v HepaBecTBa. CHCTEMBbI YPOBHEHUH

3 JIuHelHOe ypaBHeHHe C IBYMsi TepeMeHHBIMU 1 ero rpaguk. 3 https://resh.edu.ru/subject/lesson/2741/
1

3 Cucrema ABYX JMHEIHbIX YpaBHEHUH € JBYMsI [IeDeMEHHBIMU U eé pellleHue. 3 https://resh.edu.ru/subject/lesson/2740/
2

3 PerlieHrie cuCTeM /IBYX YPaBHEHHUH, O/JHO U3 KOTOPBIX JIMHEHHOe, a [Ipyroe — BTOPOM CTereHH. 2 https://resh.edu.ru/subject/lesson/1999/
3

3 I'padmueckast HHTepHpeTaLyst CUCTeMBI YPaBHEHHH C JBYMsI TlepeMeHHbIMH. 2 https://resh.edu.ru/subject/lesson/1560/
4

3 PeliieHrie TEKCTOBBIX 3a/1au anrebpanueckim CrocoboM. 4 https://resh.edu.ru/subject/lesson/2000/
5

Hroro no pasgeny 14

Paspen 4. YpaBHeHus u HepaBeHcTBa. HepaBeHcTBa




4 Yuc/i0BbIe HEPABeHCTBA U UX CBOKMCTBA. 3 https://resh.edu.ru/subject/lesson/3118/
1

4 JIuHelHble HePaBeHCTBA C OJHOW MepeMeHHOH U UX pelleHue. 3 https://resh.edu.ru/subject/lesson/3118/
2

4 CHCTeMbl JIMHEHHbIX HePaBEHCTB C O/JHOM MepeMeHHOM 1 UX pellieHue. 3 https://resh.edu.ru/subject/lesson/2574/
3

4 KBazipaTHble HepaBeHCTBA U UX pelleHHe. 3 https://resh.edu.ru/subject/lesson/2001/
4

4 I'paduueckast HHTepHpeTaryst HepaBeHCTB ¥ CUCTeM HepaBeHCTB C JABYMsI IIepeMeHHBIMU 4 https://resh.edu.ru/subject/lesson/2739/
5

Hrtoro no pasgeny: 16

Pazpgen 5. Dynknun

5 KBazpatiuHast GpyHKLs, eé rpadyK 1 CBOWCTBA. 4 https://resh.edu.ru/subject/lesson/1993/
1

5 ITapabosia, KOOpJAMHATBI BEPIIMHBI 11apabosibl, 0Cb CUMMETPUH Mapabosibl. 4 https://resh.edu.ru/subject/lesson/2231/

. https://resh.edu.ru/subject/lesson/2232/

2

5 CreneHHble (yHKIUM C HAaTypaJbHbIMU TI0Ka3aTe/tssMu 2 U 3, UX rpaduKu U CBOMCTBaA. 4 https://resh.edu.ru/subject/lesson/3181/

https://resh.edu.ru/subject/lesson/3182/




5 Ipadwiku dynkumii: y =kx, y=kx + b, y=k/x, y=ax® y=ax® y=Vx 4 https://resh.edu.ru/subject/lesson/1995/
. y=xII

4

Wroro no pasgeny: 16

Paspien 6.Unc/oBble Noc/ie0BaTe/IbHOCTH

6 [ToHsATHE UKCIOBOH NOC/Ie0BATeTbHOCTH. 1 https://resh.edu.ru/subject/lesson/2004/
1

6 3a/iaHre Moc/IeJ0BaTe/ILHOCTH PEKYPPEHTHOW (opMysioii u Gpopmysiol n-ro uieHa. 2 https://resh.edu.ru/subject/lesson/1561/
2

6 Apudmerrueckas ¥ reoMeTprUecKast IPOrpeccuu. 3 https://resh.edu.ru/subject/lesson/1561/

. https://resh.edu.ru/subject/lesson/2005/

3

6 @DopMyibl N-TO UrieHa apuMeTHUeCKOl ¥ TeOMeTPUUeCKOil MPOTPecCHii, CyMMBI TIePBBIX N UIeHOB. 3 https://resh.edu.ru/subject/lesson/2005/

. https://resh.edu.ru/subject/lesson/2007/
4

6 V306pakeHne uIeHOB apu(pMeTHIeCKOH ¥ TeOMeTpUUeCcKoil porpeccuii TouKaMi Ha KOOPJUHATHOW TIIOCKOCTH. 2 https://resh.edu.ru/subject/lesson/2006/
5

6 JIMHe}HBIHA 1 5KCIOHeHLMaIbHBIA POCT. 2 https://resh.edu.ru/subject/lesson/2008/

. https://resh.edu.ru/subject/lesson/1562/

6

6 Cr10)KHBIE TIPOLIEHTBI. 2 https://resh.edu.ru/subject/lesson/2122/
7

Wroro no paspeny: 15

Paspen 7.IloBropenue, 06obiienne, cicTeMaTH3aLusA 3HAHAH

7 Ymncia ¥ BBIYHC/IEHUs (3aM1Ch, CPaBHEHUe, /1efiCTBUS C [IeHCTBUTEIbHBIMU UHUC/IAMH, YHC/IOBAs NPSIMast; IPOLIEHTh], OTHOLIEHHS, TIPOTIOPLIAY; 6 https://oge.sdamgia.ru/

. OKpYTJIeHHe, TIPUO/IKeHKe, OLieHKa; pellleHHe TeKCTOBbIX 3a/iau apiu(MeTHUeCKHM Criocobom)

1

7 Asnredpanueckue BoIpa)keHHsi (TipeoOpa3oBaHue anredparuecKuX BbIDOKEHUH, JOMYCTHMbIE 3HAUEHHs) 6 https://oge.sdamgia.ru/

2

7 @yHKUMH (TI0CTPOEHNe, CBOUCTBA U3yUeHHBIX (YHKIMH; rpadiueckoe pelleHre ypaBHEHUH U UX CHCTeM) 6 https://oge.sdamgia.ru/

3

Wroro no pasgeny: 18

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 10










YUYEBHO-METO/JUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /I YYHEHUKA

7 KITIACC

MakapsrueB FO.H., Mungatok H.I'., HemkoB K.U. u gpyrue; nog pegaknueit TensikoBckoro C.A., Anrebpa, 7
Kacc, AkipoHepHoe obiriectBo "M3marenscTBo "TIpocBelrieHue";

BBeguTe cBOI BapuaHT:

8 KJ/IACC

MakapsrueB FO.H., Munatok H.T'., HemkoB K.W. u ngpyrue; nog pepakuyeit TenskoBckoro C.A., Anrebpa, 8
KJacc, AKIMoHepHoe o011iecTBo «/3aaTenbcTBO «IIpocBeltieHe» ;

BBeguTe cBOI BapuaHT:

9 KJIACC

MakapeiueB FO.H., Munztok H.T'., HemkoB K.W. u apyrue; nof pegakuueii TenskoBckoro C.A., Anrebpa, 9
K/acc, AKIoHepHoe o61mecTBo «M3marenbctBo «IIpocBelieHue ;

BBenuTte cBOU BapUaHT:

METOJUYECKHWE MATEPUAJIBI AJI1 YYUTEJIA

7 KJIACC
3Baeuu JI. V1. Anrebpa, 7 K/1.: qupakTHUeckre Mmatepuassl / JI. V. 3Bauy, JI. B. Ky3Herjora, C. b.
CyBopoBa.— M.: [Ipocseiienue, 2020.

8 KVIACC
2Koxos B. . Anrebpa, 8 ki.: aupakTuueckrie Matepuansl / B. U. )Koxos, FO. H. Makapsrues, H. I'. MuHgtoK.

— M.: IIpocsemenue, 2021

9 KJIACC
MakapeiueB FO. H. Anre6pa, 9 ki1.: augaktrueckye Matepuansl /HO. H. Makaperues, H. I'. Mungiok, JI. b.

KpaiineBa. — M.: TIpocBelijenue, 2020
I PPOBBIE OGPA3OBATEJ/IBHBIE PECYPCBHI 1 PECYPChI CETU UHTEPHET
7 KJIACC

P3III, Coepknacc, fIkmacc, uHMOOYPOK, OTKPbITasI IITKOJIa

8 KI/IACC
P3III, Cbepknacc, SIknacc, ”HPOYPOK, OTKpbITasH IIIKOIA

9 K/TACC
P3III, Cbepknacc, SIknacc, ”HPOYPOK, OTKpLITasH 1IKOJ/IA



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJ/IBHOI'O ITPOLIECCA

YYEBHOE OBOPY/JOBAHUME
HOYTOYK, POEKTOP, CIIPABOYHbIE TaOJIULIbI

ObOPYJAOBAHUE VI ITPOBEAEHUSA ITIPAKTUYECKHUX PABOT

HN3MepUuTe/IbHble MHCTPYMEHTHI, LIUPKY/Ib, TDAHCIIOPTHUP, HOXKHHULIBI

AOKYMEHT MOANMCAH
SNEKTPOHHOW NoAdninCbio

Ceprudukar: 2CA4A30033AFF3844E6FD3012F4CED13
Brapeney: Mapaes AsaTt Xamaoeud
Oeicteutened: ¢ 19.10.2022 no 19.01.2024
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