PABOYAA ITPOI'PAMMA

(ID 5411914)

YueOHoro Kypca

«AJITEBPA»

(mnst 7-9 KmaccoB oOpa3oBaTeIbHBIX OPraHU3allii)

Hwxuuii HoBropop
2022

[Ipunoskenve Nel
k OOIT OO0



INIOACHUTEJ/IbBHASA 3AIIMCKA

OBIIIAA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA "AJ/I'EBPA"

Pabouast mporpamma 1o yue6HOMy Kypcy "Asrebpa” s oOydarormxcst 7-9 KiaccoB pa3paboTaHa Ha
ocHoBe dDeziepasbHOrO TOCYIaPCTBEHHOTO 00pa30BaTe/IbHOTO CTAHZAPTAa OCHOBHOTO 00111ero 00pa3oBaHUs C
yUuéTOM ¥ COBPEMEHHBIX MHUPOBBIX TPeOOBaHUMH, MPeIbsIB/IIEMBIX K MaTeMaTHYeCKOMY 00pa30BaHUIo, U
TPaZMLIUK POCCUKCKOTO 00pa30BaHusi, KOTOpPbIe 00ECITIeUMBAIOT OBJIaZIEHHE K/THOUEBbIMUA KOMITETEHIISIMHU,
COCTABJISIFOIMMU OCHOBY /151 HETIPePBIBHOTO 00pa30BaHMsI M CaMOPa3BUTHSI, a TAK)Ke LIeJI0CTHOCTb
00IIeKy/IbTYPHOT0, JINYHOCTHOTO Y TI03HABATe/ILHOTO PAa3BUTHS 00yUarOIIUXCs. B mporpaMMe yuTeHbI uzieu
Y noio>xeHus1 KoHLenuy pa3BUTHsI MaTeMaTrueckoro obpa3oBanus B Poccuiickoit @epeparyu. B amoxy
U poBo TpaHCPOPMaLIMHU BCeX cep uesoBeueCcKou JesTeTbHOCTH HEBO3MOKHO CTaTh 00pa30BaHHbBIM
COBpeMeHHbIM YesioBeKOM 0e3 6a30BOM MaTeMaTH4eCKOU MO/ArOTOBKH. YoKe B IIKOJIe MaTeMaTHKa CJTY)KUT
OTIOPHBIM TIPEZIMETOM /IJ1s1 U3yUeHUsI CME>XKHBIX IUCLUIIINH, a MOC/Ie IIKOJIbI peabHONW He0OX0JUMOCThIO
CTAaHOBUTCSI HETIpepbIBHOE 00pa3oBaHue, UTo TpeOyeT TOoJTHOLIEHHOM 6a30B0ii 00111e006pa3oBaTe/IbHOM
TIO/ITOTOBKU, B TOM UHCJ/Ie U MaTeMaTUYeCKOM.

3T0 00yC/I0B/IEHO TEM, UTO B HAaIllK JHU PACTET YMCJIO TTPOQeCCHid, CBSI3aHHBIX C HETIOCPeCTBEHHBIM
TIpUMeHeHNeM MaTeMaTHKU: U B cepe SKOHOMUKH, U B OM3Hece, ¥ B TEXHOJIOTMYECKUX 00JIacTsIX, U [JaKe B
rymMaHuTapHbIX cepax. Takum oO6pa3om, KPyT MIKOJIEHUKOB, /71 KOTOPBIX MaTeMaTHKa MOXKET CTaTh
3HAUMMBIM TIPEAMETOM, PACIIUPSETCS.

[TpakTHYecKas 1oJie3HOCTh MaTeMaTUKU 00yC/IOB/IeHa TeM, UTO eé TIPeZIMEeTOM SIBJISTFOTCST
(dbyH/IaMeHTa/bHbIe CTPYKTYPhI Halllero MUpa: MpOCTpaHCTBeHHbIe ()OPMbI U KOJTMUeCTBeHHbIe OTHOIIIEHUST OT
MIPOCTENIINX, YCBaUBaeMbIX B HETIOCPe/ICTBEHHOM OIIbITe, /10 JOCTaTOYHO CJI0XKHBIX, HeOOXOAUMBIX JIJIs
Pa3BUTHSI HAYUHBIX U MPUK/IAAHBIX Wel. be3 KOHKpPeTHbIX MaTeMaTUUeCKUX 3HaHUM 3aTpy/IHEHO TOHUMaHUe
TIPUHLIUTIOB YCTPOMCTBA Y UCTIOh30BaHUSI COBPEMEHHOM TeXHUKU, BOCTIPUSATHE U UHTePIIpeTalrus
pa3Ho00pa3Hoii colanbHOM, 9JKOHOMHUUECKOM, TIOJTUTUUeCKOH nHbopMaluu, Maao3ddekTUBHa
MOBCe/IHeBHasl MpaKTHUUecKasi 1esTelbHOCTb. Kaxk/joMy UyesioBeKy B CBOel >KU3HU MPUXOAUTCS BbITIO/IHSATh
PacuéThl ¥ COCTABJISITh a/IFOPUTMbI, HAXO/IUTh Y TIPUMEHSITh (HOPMYJIbI, B/IaZIeTh NMPaKTUUeCKUMU MPUEMaMu
reoMeTpUuecKrX W3MepeHui U MoCTPOeHU, UMTaTb WH(POPMaLIMIO, TIPe/ICTaB/IeHHYI0 B BU/ie Tab/Iull,
JMarpaMM ¥ rpayKoB, )KUTh B YCJIOBUSIX HEOTpeIe/IEHHOCTH U TIOHUMaTh BEePOSITHOCTHBIN XapaKTep
CJTydaiiHbIX COOBITHH.

OfHOBpeMeHHO C paciiupeHreM cdep IprMeHeHNs MaTeMaTHKH B COBpeMeHHOM 0011iecTBe Bcé bosiee
Ba)KHBIM CTAHOBUTCSI MaTeMaTHUYeCKU CTU/Tb MBILLIIEHHS], TIPOSIBJISIFOLLIANCS B OTpe/ie/IEHHBIX YMCTBEHHBIX
HaBbIKax. B rporjecce u3yueHuss MaTeMaTHKY B apceHasl MPUEMOB U METO/I0B MBILIIEHUS UesioBeKa
ecTeCTBeHHbIM 00pa30M BKJTFOUAIOTCSI MHAYKLUS U IeAYKLMs, 00001eHre ¥ KOHKPeTH3allysi, aHa/lu3 U
CHUHTe3, KacCu(pUKaLus U cucTeMaTh3anus, abctparupoBanue 1 aHanorusi. OObeKTbl MaTeMaTHYeCKHX
YMO3aK/IH0UeHUH, MpaBuU/ia UX KOHCTPYUPOBaHUs paCKPbIBAlOT MeXaHW3M JIOTUYeCKUX TIOCTPOeHHH,
CrocoOCTBYIOT BEIpabOTKe yMeHUst (hOPMYJ/IMPOBaTh, 000CHOBBIBATE U OKa3bIBaTh CY)K/I€HUs, TEM CaMbIM
pa3BUBAIOT JIOTUUECKOe MbllieHHe. Beziy1iast posib prHa/IeKUT MaTeMaTrKe U B (POPMHUPOBaHUU
aJITOPUTMUYECKON KOMITOHEHTHI MBIILIJIEHHs] ¥ BOCIIMTaHUM YMEHUH JIeliCTBOBATh 10 33/laHHbIM a/IfOPUTMaM,
COBEpIIIEHCTBOBATh U3BECTHBIE Y KOHCTPYMPOBATH HOBBIE. B Tpoliecce peleHus 3a7iay — OCHOBOW y4ueOHOIA
JlesTe/IbHOCTU Ha YPOKax MaTeMaTHUK/ — pa3BHUBAalOTCS TaKKe TBOpUecKasi U MPUKJ/Ia/iHasi CTOPOHbI
MBILLIEHUS.

OOyueHre MaTeMaTHKe JaéT BO3MOXKHOCTh Pa3BUBATh Y 00YYAIOIIMXCSl TOUHYIO, PalliOHANTBHYIO U
WH(OPMaTHUBHYIO PeUb, yMeHHe 0TOMpaTh Haubosee MOAXOASIIME SI36IKOBbIe, CUMBOJIMUECKHE, rpaduueckue
CpeZCTBa //1s1 BbIDAKEHUs Cy’KJ,eHHUI U HarJIsiIHOTO UX Tpe/CTaB/IeHHs.

Heo06xoauMbIM KOMIIOHEHTOM 0011[ei Ky/TbTYPbl B COBDEMEHHOM TOJIKOBaHWU SIBJISIETCS 0011jee 3HAKOMCTBO



C MeTOoZlaMU TT03HaHUS AelCTBUTeTbHOCTH, Mpe/iCTaB/ieHre O TIpeMeTe U MeTo/laX MaTeMaTHKH, UX OTJIUUUA
OT METO/IOB /IDYTMX eCTeCTBeHHBIX U 'YMaHUTapHbIX HayK, 00 0COOEHHOCTSX MPUMeHeHUs] MaTeMaTUKU JJist
pelleHysT HayYHbIX U MPUKIaJHbIX 3a/au. TakuM o6pa3oM, MaTeMaTHUeCKoe 00pa3oBaHKe BHOCHUT CBOM
BKJIaJ] B hopMHUpOBaHe 00IIiei KyIbTYPhl Ue/lOBeKa.

V3yueHre MaTeMaTHKH TaK)Ke CIIOCOOCTBYET 3CTETUUECKOMY BOCITUTAHUIO Ue/I0BeKa, TOHUMaHUIO
KpacoThI U U3S11]eCTBa MaTeMaTUUeCKHUX PacCy’KeHUM, BOCTIPUATHIO reOMeTpUUeCcKux GopM, YCBOEHUIO
WJied CUMMEeTPUU.

OE/IN N3YUYEHUA YYEBHOI'O KYPCA "AJI'EBPA"

Anrebpa sIB/IIeTCSl OAHAM U3 OTOPHBIX KYPCOB OCHOBHOM IIKOJIbI: OHAa 00ecreunBaeT U3y4eHue APYTux
JVICLIUTI/IVH, KaK eCTeCTBeHHOHAYYHOTO, TaK M TYMaHUTapHOTO IUK/IOB, eé 0CBOeHHe HeoOX0AUMO Aist
TIPO/I0/KEHUsT 00pa30BaHUs U B IOBCEAHEBHOM >KU3HU. Pa3BuTHe y 00yUarOLMXCsl HAYYHBIX MPeCTaBIeHUHA
0 TIPOMCXO’KAEHUH U CYLTHOCTH a/rebpanyecKrx abCTpakiyid, criocobe oTpa’keHHs MaTeMaTHUeCKol HayKoi
SIBJIEHUH 1 TIPOL[eCCOB B TIPUPO/ie 1 001I[eCTBe, POJIM MaTeMaTHUeCKOTO MO/Ie/TMPOBAHUSI B HAYYHOM
MO3HAaHWH U B TIPAKTUKE CIIOCOOCTBYeT (hOPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHHMSI U KAUECTB MbIIILIEHHS,
HeoOXOZMMBIX /ISl [jaNTallid B COBpeMeHHOM LM poBoM obiiecTBe. 3yuyeHue anreOpbl eCTeCTBeHHBIM
obpa3om obecrieuriBaeT pa3BUTHe yMeHHUsT Hab/F01aTh, CPABHUBATh, HAXOAUTL 3aKOHOMEPHOCTH, TpeOyeT
KPUTHUYHOCTH MBIIIJIEHHS], CIOCOOHOCTH apryMeHTHPOBAHHO 000CHOBBIBATh CBOU JIEHCTBUS U BBIBO/IB,
dbopmynupoBath yTBepxkAeHus. OcBoeHUe Kypca aareOpbl 00ecrieurBaeT pa3BUTHE JIOTUUECKOTO MBIIIIJIEHHUST
00yYaroIyXCs: OHU UCTIONB3YIOT AeYKTUBHbIE U MHAYKTUBHBIE PacCy’KaeHus:, 00001eHre 1
KOHKpeTH3al[iio, abcTparupoBaHue U aHanoruto. ObyueHue anrebpe mpe/nosiaraeT 3HaUUTeTbHbBIN 00bEM
CAMOCTOATE/TLHOM [IeSITeIbHOCTH 00YUaIOIIUXCsl, TI03TOMY CaMOCTOSITE/IbHOE PellieHKe 3a/1au eCTeCTBEHHBIM
00pa3oM SIB/ISIETCS peanu3aliuel [esTelbHOCTHOTO MPUHIIKIIA 00yUeHMUsI.

B cTpykType nporpamMmMsl yue6HOro Kypca «Asre6pa» OCHOBHOM IIKOJIbI OCHOBHOE MeCTO 3aHUMaroT
coJiep>KaTelbHO-MeToJuuecKre TUHUA: «UKc/a U BeIUUCIeHUs»; « Anrebpanyeckrie BEIpaXKeHUS»;
«YpaBHeHUs U HepaBeHCTBay»; «DyHKun». Kaxkaas U3 aTUX cofiepKaTe/lbHO-MeTOAUYeCKUX JTMHUMN
pa3BUBaeTCs Ha MPOTSDKeHUH TPEX JIeT U3yUyeHus Kypca, eCTeCTBeHHbBIM 00pa3oM reperieTasich U
B3aUMO/IENCTBYSI C IPYTUMHU ero TUHUSIMH. B Xozie n3yueHusi Kypca 00yuaromyuMcst IPUXOAUTCS JIOTHUeCKH
paccyXaThb, UCIOIb30BaTh TEOPETUKO-MHOKEeCTBEHHBIN SI3bIK. B CBsI31 € 3TUM 11e/1eco00pa3HO BKITFOUHTH B
MporpaMMy HEKOTOPbIe OCHOBBI JIOTUKH, IPOHU3BIBAIOILIE BCe OCHOBHBIE pas/iesibl MaTeMaTH4eCKoro
o0pa3oBaHMs U CTIOCOOCTBYIOIIME OBJIaZIEHUI0 00YUYarOIUMUICS OCHOB YHUBEPCAbHOTO MaTeMaTH4eCKOro
si3bIKa. TakuM 0Opa3oM, MOKHO YTBEP)KZATh, UTO COJiep>KaTe/TbHOM 1 CTPYKTYPHOU 0COOEHHOCTBIO Kypca
«Anrebpa» SIBNSIETCS €ro MHTETPUPOBAHHBIN XapakTep.

Copeprkanue JTUHUH «Unc/ia ¥ BBIUMCIEHHS» CITY)KUT OCHOBOM JI/IsI Ia/IbHEMIIero H3yueHnsi MaTeMaTHKH,
CIT0COOCTBYET Pa3BUTHIO Y 00YUAIOIIMXCS JIOTHUECKOTO MBIIUIeHHS, (HOPMHUPOBAHUIO YMEHHUSI TI0/Ib30BaThCs
a/ITOPUTMAaMH, a TaK)Ke TIPUOOPETeHHIO MTPAaKTHUECKUX HAaBBIKOB, HEOOXOMMBIX /151 TIOBCEJHEBHOM >KHU3HHU.
Pa3BuTHeE TMOHSATHS O UKC/Ie B OCHOBHOM IITKOJIE CBSI3aHO C PAIMOHAIbHBIMM U UPPAI[OHAILHBIMI YMC/TaAMH,
(bopMUpOBaHKEM Tpe/ICTaB/IeHNH O IeHCTBUTEILHOM UKCIe. 3aBepiiieHre 0CBOeHHsT UMCIOBOM JTUHUN
OTHECEHO K CTapllieMy 3BeHy 0011ero oopa3oBaHusl.

CojeprkaHue ABYX anrebpanuecKux JTMHUN — «AJireOpandyeckrie BIDaKeHUs» U «YpaBHEHUS U
HepaBeHCTBa» CII0COOCTBYeT ()OPMHUPOBAHHMIO Y 00YYAIOIIMXCsl MaTeMaTHUeCKOro arrapara, HeoOX0JMOro
JUTsI pellieHust 3alau MaTeMaTUKU, CMEKHBIX MPeIMeTOB U MPaKTUKO-OPUEeHTHUPOBAHHBIX 3a7ilau. B ocHOBHOM
1IKOJIe Y4eOHbI MaTepras TPynnypyeTcsi BOKPYT PaljOHaIbHBIX BbIpaKeHUH. Anrebpa eMOHCTPUPYeT
3HaueHHe MaTeMaTHKU Kak S3blKa J/1s1 [IOCTPOeHUs] MaTeMaTHYeCKUX MoZesiel, OITMCaHus MPOLeCCOB U
sIBJIeHUI peaslbHOTO MUpa. B 3aziaum o6yueHusi asnrebpe BXOZASAT TakxKe JasibHelilliee pa3BUTHe
a/ITOPUTMUYECKOT0 MbIIITIeHHs], He0OX0AUMOro, B YaCTHOCTH, [J/11 OCBOeHUsI Kypca MH(GOPMaTHKH, U
OBJIa/IeHre HaBbIKaMU JIelyKTUBHBIX paccyxeHunii. [Ipeobpa3oBaHue CUMBOIBHBIX (HOPM BHOCUT CBOM



crnelbUUeCcKU BK/Ia/ B pa3BUTHe BOOOpaXKeHUsI, CIIOCOOHOCTel K MaTeMaTHUeCKOMY TBOPUECTBY.

Copep>xaHue (hyHKIMOHATLHO-Tpa(UuecKoi JIMHUYM HalleJIeHO Ha ToJTyueHue IKOJIbHUKaMU 3HaHUM 0
GYHKIMAX KaK Ba)KHEHIIeH MaTeMaTHyeCKON MOZIe/TH [Ijist OIMCAaHUSI U UCC/IeIOBaHUsT Pa3HO 00pa3HbIX
TIPOLIECCOB U SIBJIEHW B TIPUPO/e U oO1iecTBe. M3yueHne 3TOro MaTeprasna CriocoOCTBYeT Pa3BUTHIO Y
00yuaroIMXCsl yMEHHs UCIT0/Ib30BaTh Pa3/IMUHbIe BbIPAa3UTe/IbHbIE CPE/ICTBA s13bIKa MaTeMATUKN —
C/IOBeCHbIe, CUMBOJIMUECKHe, rpaduueckre, BHOCUT BKJIaJ, B OpMUPOBaHe TIPe/CTaB/IeHH O POJU
MaTeMaTUKH B Pa3BUTUU LIUBUIM3ALMU U KY/IbTYPHI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

CoryiacHo yueOHOMY T/1aHy B 7—9 Kiaccax u3ydaeTcs: yueOHbIN Kypc «AsreOpa», KOTOPBIM BK/IFOYAeT
C/le/lytoliie OCHOBHbIE pasfienibl cofiepykanust: «Uncna 1 BeIUMCIeHus», « Ajirebpanueckrie BbIpaKeHUsI»,
«YpaBHeHUs U HepaBeHCTBa», « DyHKLIUN».

YueOHbIN 171aH Ha U3y4yeHue anreOpsl B 7—9 Klaccax OTBOAUT He MeHee 3 yueOHBIX YacoB B HeJeJTiO B
TeueHHe KaK/I0ro rozia obyueHus, Bcero 3a Tpu rozia ooyuenust — He MeHee 306 yueOGHbIX UacoB.



COJEPXAHUE YYEBHOI'O KYPCA "AJ/I'EBPA"

7 KJIACC

Yucsa 1 BBIYUC/IEHUSA

PanonanbHble ynca.

IIpobu 0OBIKHOBEHHBIE U /IeCITUUHBIE, IEPEX0/] OT OAHOM GopMbI 3armucy Apobeii K Apyroi. [ToHsTHE
palMoHabHOTO YMCJ/Ia, 3alliCh, CpaBHEHUe, YIIOpsJ0urMBaHue PallMOHa/IbHbIX uKcel. ApudmMeTrueckue
JIeVCTBUS C paljMoOHa/IbHBIMU Unc/iaMu. PellieHue 3a/1a4 U3 peasibHOM MPAKTUKKU Ha YaCTH, Ha JJpOOU.

CrerneHb C HaTypa/bHbIM TIOKa3aTesieM: OTpe/ie/ieHre, Ipeobpa3oBaHue BhIDAKEHUH Ha OCHOBE
orpe/ie/ieHus], 3aMCh O0JIBIITHX uKces1. [IpOreHThI, 3aMKCh MPOLIEHTOR B BHe APOOH U ApoOU B BUIE
rpoiieHToB. Tpu OCHOBHBIE 33/laul Ha MPOLIEHTHI, pellieHre 3a/lau U3 peasibHOM TPaKTHUKH.

[TpuMeHeHVe TTPU3HAKOB /1eJTMMOCTH, pa3/ioyKeHre Ha MHOXKUTEe/I HaTypaJibHbIX unces. PeanbHble
3aBHCHMOCTH, B TOM YKCJIe TIpsiMasi ¥ 0OpaTHasi POTOPLIMOHATBHOCTH.

AnredpanyecKue BbIPaKeHUs

[TepeMeHHBIe, UMCIOBOE 3HAUEHHUE BbIPA)KEHUsI C TTepeMeHHOM. []omyCcTuMble 3HaueHUs epeMeHHBbIX.
[TpencTaBneHre 3aBUCMOCTH MeXXJy BeJIMUMHaMU B BUJie popmyJibl. BerurcieHus no ¢popMyiam.

[Tpeobpa3oBaHue OYKBEHHBIX BHIPa)KEHUH, TOXKAECTBEHHO PaBHbIE BbIpa)KeHMs1, IIpaBU/ia Ipeobpa3oBaHus
CYMM U TIPOW3Be/IeHHI, MPaBU/Ia PAaCKPBITHSI CKOOOK U TIpHBe/IeHUsI TIOZ00HBIX ClaraeMbiX.

CBoIiCTBa CTeleHu C HaTypaibHbIM [T0Ka3aTeseM.

OpHousieHbl 1 MHOTOU/IeHbl. CTenieHb MHOrousieHa. Crio)keHWe, BIUWTaHUe, YMHOKeHHEe MHOTOUJIEHOB.
@®opMyJibl COKPALLEHHOTO YMHOKEHUSI: KBaJpaT CyMMbI U KBaJpat pasHocTy. dopMyra pa3HOCTH KBa/ipaToB.
Pa3ioykeHre MHOTOUIeHOB Ha MHOKUTEJIH.

YpaBHenust

YpaBHeHHe, KOpeHb YpaBHEHUs1, TPaBU/Ia Ipeobpa3oBaHusl ypaBHEeHHs], PABHOCH/IBHOCTD
ypaBHeHUH. JIMHelHOe ypaBHeHYe C OLHOW ITlepeMeHHOM, YMC/I0 KOPHeH JIMHeMHOr0 YpaBHeHNs], pelleHne
JIMHeWHBbIX ypaBHeHnH. CoCTaB/ieHre ypaBHeHUU I10 YC/I0BUIO 3a/lauu. PellleHye TeKCTOBBIX 3a/a4 C
MOMOILbI0 YpaBHeHHUH. JIMHeliHOe ypaBHeHuUe C IByMs IepeMeHHbIMU U ero rpaduk. CucreMa ByX
JTMHEWHBIX YpaBHEHUH C IByMs TlepeMeHHbIMU. PellleHue cucteM ypaBHEHHUI CIIOCOOOM I0/[CTaHOBKH.
[Tprmeps! pellieHUs1 TEKCTOBBIX 3a/iau C IOMOLL[BIO CUCTEM YpPaBHEHUM.

Koopaunartsel u rpaduku. PyHKIuu

Koopaunara Touku Ha nipsiMoii. Uuic/ioBble TpoMexxyTKU. PaccTosiHre Mexy ABYMsI TOUKaMu
KOOp/IMHATHOM npsiMoii. [IpsiMoyrosnbHast cucteMa KoopuHat, ocu Ox u Oy. AGcLycca ¥ opiMHaTa TOUKU
Ha KOOpAWHATHOM yiockocTu. [IpuMeps rpadvKoB, 3afjaHHbIX Gopmysiamu. UteHre rpadMKOB peabHbIX
3aBucuMocTeil. [Tonsitre pynkuyu. I'paduk dynkium. CoiictBa GyHKUMMN. JIHeliHas GyHKIMs, eé rpaduK.

I'paduk pynkuum y= IxI. I'paduueckoe perieHre TMHENHBIX YPaBHEHUI U CUCTEM JIMHEMHBIX ypaBHEHUH.

8 KITACC

Yucs1a 1 BBIYMC/IEHUA

KBazpatHbiit KopeHb U3 uncia. [TonsaTre 06 uppanyoHansHOM umcsie. [lecsiTHaHbIe IPUOIKeHUsT
VppaLyOHa/bHBIX urces. CBoWCTBa apUPMeTUUeCKHX KBaZJpaTHbIX KOPHEelH U UX NPUMeHeHue K
ripeobpa30BaHUI0 YHMCIOBBIX BHIDAKEHUN U BBIYUCIEHUSIM. [leficTBUTe/IbHBIE UHCIIa.

Anredpanuyeckue BbIpa)KeHUs



KBagpatHblii TpéXusieH; pasnoykeHre KBaZipaTHOTO TPEXUieHa Ha MHOXKUTEJIH.

Anrebpanueckasi 1po6b. OCHOBHOe CBOWUCTBO anrebpanueckoi ipobu. CrioykeHue, BEIUMTAHHE,
YMHOXKeHUe, fiefieHne aarebparueckux gpobeii. ParjrioHaibHble BRIPQXKEHUS U MX TTpeobpa3oBaHue.

YpaBHeHMs1 M HepAaBeHCTBA

KBazipaTHoe ypaBHeHUe, popmy/ia KOpHeil KBaJpaTHOro ypaBHeHUsl. Teopema BueTa. PelieHue
ypaBHEeHUH, CBOASIUXCS K TMHEHHBIM U KBaJJpaTHbIM. [IpocTeiiiiiie qpoOHO-palOHaIbHbIE YPaBHEHMUS.

['padrueckast uHTepripeTalysi ypaBHEHUI C [ByMsi lepeMeHHbIMU U CUCTeM JIMHEUHBbIX ypaBHEeHUH C AByMS
riepeMeHHbIMU. [IpyMephI pellieHus CUCTeM HeJIMHeHHBIX YpaBHeHUM C JBYMsI riepeMeHHbIMHU.

PerieHrie TeKCTOBBIX 3a7jau anredpanyeckum Criocobom.

YucioBbie HEpaBeHCTBA U UX CBOMCTBa. HepaBeHCTBO € 0/[HOM repeMeHHON. PaBHOCU/TbHOCTb HEPABEHCTB.
JIuHeliHbIe HepaBeHCTBa C O/IHOM mepeMeHHOW. CUCTeMbI JIMHEeMHbIX HEPaBeHCTB C O/[HOM MepeMeHHOM.

DOyHKIMHU

[Monsite gyHKImU. O6/1aCcTh ONpe/iesIeHust 1 MHOKeCTBO 3HaueHnH ¢yHKIpn. CriocoObl 3aaHust
byHKLMM.

I'paduk dbyskimm. UteHne cBoMCTB hyHKLMU 110 eé rpaduky. [Ipumepsl rpadhkoB (GyHKIWH,
OTpaKaroIMX peasibHble MPOLIeCCh.

DyHKLWH, OMMCHIBAIOLMEe TIPSMYI0 M 00pPaTHYIO MPOTOPLIMOHA/IBEHBIE 3aBUCUMOCTH, UX IPaUKH.
®yakuu y = X%,y = x3, y=Vx, y= IxL

['paprueckoe pelleHre ypaBHeHUI U CUCTeM yYpaBHEHHUH.
9 K/IACC

Yuc/ia ¥ BBIYAC/I€HUA

ParyioHa/ibHbIE UKC/Ia, UpPALMOHA/bHbIE UKC/Ia, KOHEUHbIe U O@CKOHEUHbIE IeCITUUHbIE IPOOU.
MHOKeCTBO [JeCTBUTE/TbHBIX UHUCeT; 1eHCTBUTE/IbHbIE UHC/Ia KaK OeCKOHeUHbIe eCATHYHbIE APOOU.
B3anMHO 0/[HO3HAUHOE COOTBETCTBHE MEXKAY MHOKECTBOM JIeHCTBUTE/ILHBIX UMCeT M KOOPAWHATHOM
MPSIMOIA.

CpaBHeHMe [IeHiCTBUTe/IbHBIX UKcesi, apudMeTHUecKue JeHCTBUS C IeHCTBUTe/IbHBIMU YHC/IaMHU.

V3mepenwusi, MpUOJIVKeHMS], OI[eHKH.

Pa3Mepbl 00beKTOB OKPY>KaIOI[er0 MUPA, AJTUTETHHOCTD MPOL[ECCOB B OKPY KAKOIIEM MHUPe.

[TpubmKEHHOE 3HAUeHHe BeJTMUMHBI, TOUHOCTh MpUb/mkeHust. OKpyrieHue uuces. [IpUKuKa U OLleHKa
pe3y/bTaTOB BbIUKC/IEHUI.

YpaBHeHus U HepaBeHCTBa

YpaBHeHuUs C OIHOM NepeMeHHOM.

JIuneliHoe ypaBHeHue. PellleHre ypaBHeHUH, CBOASIIMXCS K IMHeHbIM. KBazipaTHOe ypaBHeHUe. PellieHue
yPaBHEeHUH, CBOZAALLMXCS K KBaJpaTHbIM. brkBazipaTHOe ypaBHeHUe. [Ipumepsl pellleHrsl ypaBHeHN! TpeTbel
Y UeTBEPTOMU CTeTieHel pa3/ioyKeHneM Ha MHOKHUTeH. PelieHre ApoOHO-paLMOHa/BHBIX YPaBHEHUH.
PeliieHre TeKCTOBBIX 3aau aarebpanyeckuM MeTOZOM.

Cucrembl ypaBHeHUM.

YpaBHeHUe ¢ /IByMsl lepeMeHHbIMU U ero rpaduk. PelieHue cucTeM ABYX JIMHEMHBIX YPaBHEHUI C ABYMs
riepeMeHHbIMU. PellleHue crucTeM JIByX YpaBHEHUM, O/JHO U3 KOTOPBIX JIMHEIHOe, a Ipyroe — BTOPOU
crerieHu. ['padrueckas UHTepIIpeTaLysi CUCTEMbI YPaBHEHUM C [BYMs IlepeMeHHBbIMU.

PerieHre TeKCTOBBIX 3a7lau a/reOpandyecKuM CrioCcoOoM.

HepaBeHctBa



UncoBble HepaBeHCTBA M MX CBOMCTBA. PellleHue IMHENMHBIX HepaBeHCTB C OJHOW IlepeMeHHOU. Perenue
CHUCTeM JIMHeMHbIX HepaBeHCTB C OJJHOM nepeMeHHOW. KBazipaTHble HepaBeHCTBa. ['padrueckas
VHTepIipeTaLyisi HepaBeHCTB U CHUCTeM HepaBeHCTB C IBYMsI IlepeMeHHbIMH.

DyHKIMHU
KBazparuuHas ¢yHkuus, eé rpaduk v cBoricTBa. [lapabosia, KOOpIMHATHI BEpPIIMHBI TapadosIbl, 0Ch
CUMMETPHH T1apaboJIbl.

I'paduku dyskumii: y = kx, y =kx +b, y=k/x. Y=Vx, y=x3. y = I x | ¥ ux cBo¥icTBa.

YucnoBbie nmoc/jie0BaTe/IbHOCTH

OrmpefiesieHre 1 CIOCOOBI 3a/JaHUST UHC/IOBBIX 110C/IeJ0BaTe/TbHOCTEH.

[ToHsITHE YMCIIOBOI MOC/IeA0BaTe/IbHOCTH. 3a/jlaHKe M0C/1e/j0BaTelbHOCTH PeKyppeHTHOU (hopMyJion 1
dbopmyJioii n-ro useHa.

ApudmeTrueckast U reoMeTpUUeCcKasi IIporpeccuu.

ApudmeTtrueckas U reoMeTpruyeckas mporpeccuy. @opmysibl N-ro uieHa apupmMeTHyecKoun U
reoMeTpUUYeCcKOM NPOrpeccuid, CyMMbl TIEPBbIX N U/IEHOB.

M306pakeHue usieHOB apr(MeTUuecKol U reoMeTpUYeCcKoi Mporpeccuii ToukaMu Ha KOOPUHATHOM
IJIOCKOCTH. JIMHEMHBIN M SKCIIOHeHJUa/IbHBIM poCT. C/10)KHBIE NTPOLIEeHTBHI.



IVIAHUPYEMBIE OBPA3OBATEJ/IBHBIE PE3YJ/IbTATBI

OcBoeHue yueOHOTO Kypca «Anrebpa» J0/KHO obecrieyMBaTh JOCTH)KeHUe Ha YPOBHE OCHOBHOTO 0011iero
oOpa3oBaHus Cie[yIOIUX TMUYHOCTHBIX, METANPeMETHBIX U MTPeJMETHBIX 00pa30BaTe/IbHbIX Pe3y/IbTaTOB:

JINMHHOCTHBIE PE3YJ/IbTATDBI

JIMUHOCTHBIE pe3y/bTaThbl OCBOEHHS MPOrPaMMbl yueOHOT0 Kypca «Anredbpa» XapaKTepU3yHOTCS:

IlaTpuoTHYecKOoe BOCIMTaAHME:

TIpOsIB/IeHMeM MHTepeca K MPOIIOMY M HaCTOsILeMy POCCUMCKOW MaTeMaTUKH, 1IeHHOCTHBIM OTHOILIEHUeM
K JJOCTI)KEHUSIM POCCUMCKMX MaTeMaTUKOB U POCCHUMCKOM MaTeMaTH4YeCKOU LIKOJIbI, K UCTTOb30BaHUIO 3TUX
JIOCTYDKEHU B IPYTMX HayKaxX W MPUK/IaJHbIX cepax.

I'pakjaHCKOe U AYXOBHO-HPAaBCTBEeHHOE BOCIIUTAHHe:

TOTOBHOCTBIO K BBHITIOJTHEHHIO 00s13aHHOCTeN TpaKJaHIHA U Pean3alii ero 1pas, Mpe/ICTaBIeHHEM O
MaTeMaTUYeCKUX OCHOBaX ()YHKLIMOHMPOBAHUS PA3/IMUHBIX CTPYKTYP, SIBJIEHHH, MPOLIeAYP FPaXKIaHCKOT0
ob1jecTBa (BIOOPHI, OTIPOCHI U TIP.); TOTOBHOCTBIO K 00CY’KIEHHIO THUeCKUX MTPpobieM, CBS3aHHBIX C
MPaKTHUeCKUM TIPUMeHeHHeM [JOCTKEeHH HayKy, 0CO3HaHWEeM Ba)KHOCTH MOPaJib- HO-3TUYeCKUX
TIPUHLIVTIOB B /IeSITe/TbHOCTH YUEHOTO.

TpyaoBoe BocriuTaHue:

YCTaHOBKOM Ha aKTMBHOE y4aCTHe B PelleHUH NTPAaKTUYeCKUX 3a/ja4 MaTeMaTH4eCKOM HalpaB/IeHHOCTH,
0CO3HaHWeM Ba’KHOCTH MaTeMaTHUeCKoro 00pa3oBaHUs Ha MPOTSHKEHUH BCeH YKU3HU /IJIsl yCIIeITHON
npodeCcCOHATBHON AeATeTbHOCTH M Pa3BUTHEM HEOOXOAUMBIX YMeHHH;

0CO3HaHHBIM BHIOOPOM U TIOCTPOEHNEM WH/MBU/IYaTbHOU TpaeKTOprH 00pa30BaHus U KM3HEHHBIX TIJIAHOB
C y4ETOM JIMYHBIX MHTEPECOB U 00IL[eCTBEHHBIX MOTPeOHOCTEH.

JcTeTHYeCcKoe BOCITUTaHHUe:
CIIOCOOHOCTBIO K SMOLIMOHAIBHOMY U 3CTETUUECKOMY BOCTIPHUSITHIO MaTeMaTUUeCKUX 00beKTOB, 3a/jay,
pelleHui, pacCy>X/IeHUii; YMEeHUI0 BHU/eTh MaTeMaTHhuyecKre 3aKOHOMEPHOCTH B UCKYCCTBe.

HEHHOCTI/I HAYYHOr'0 IO3HAHHUA:

OpPIEHTaL[HQﬁ B IedATe/IbHOCTH Ha COBpPeMeHHYIO CMCTeMY HayUHbIX HpE,E[CTaBJIEHI/Iﬁ 00 OCHOBHBIX
3dKOHOMEPHOCTSAX pa3BUTHSA UEJIOBEKd, ITPUPOJALI U O6LL[€CTB{:1, TMOHMMAaHHEM MaTeMaTHUueCcKoi HAYKH KdK
C(fl)epbl yeJI0BeueCcKoi AedaTe/JIbHOCTH, 3TallOB eé Pa3BUTHUA U 3HAUMMOCTHU IJId Pa3BUTUA LIUBWU/IN3allUU;

OBJ/IaJ€HHUEM A3bIKOM MdT€MATHKH U MaTeMaTHueCKOM KyanypOﬁ KaK CpeJCTBOM IMO3HaHHUA MHDaA;

OBJ/IdJe€HUEM HpOCTEﬁLUHMI/I HaBbIKaMH I/ICCJIe,E[OBaTEJIBCKOﬁ AedaTe/JIbHOCTH.

du3nueckoe BoCNUTaHue, (OPMHPOBaHMeE KY/IbTYPhI 3/[0POBbS M SMOLIHOHA/ILHOTO 0/1aronoyums:

TOTOBHOCTBIO NPUMEHSTh MaTeMaTUUeCcKue 3HaHUsI B UHTepecax CBOero 3/10pOBbsl, BeZleHUs 310DOBOT0
obpa3a xu3HU (370pOBOe NMUTaHKe, cOa/laHCUPOBAHHBINA PE)KUM 3aHSATHH U OTIbIXA, Pery/sipHas Gu3nueckast
aKTUBHOCTb);

c(opMHUPOBAHHOCTHIO HaBbIKA pedieKCUy, IPU3HAHWEM CBOETO TIpaBa Ha OIIMOKY M TaKOTO Ke MpaBa
JIPyroro yeyioBeka.

JKoJIOruuecKoe BOCIIUTaHHe:

OpHeHTalel Ha MpUMeHeHHe MaTeMaTHUeCKUX 3HAHUM [/ pelieHust 3a/jau B 00/1aCTH COXPaHHOCTH
OKpY>Katolllel cpe/ibl, MJIaHUPOBAHUSI MIOCTYTIKOB 1 OLIEHKU UX BO3MOJKHBIX TIOC/Ie/ICTBUM [I/is OKPY KatoIeit
cpe[ibl;

0CO3HAHMEM T7I00a/TbHOTO XapaKTepa SKOJIOTUYeCKUX MPOOJIeM U MyTel UX pelleHusl.

JInyHOCTHBIE pe3y/IbTaThl, 00ecneynBaOIye aJanTaldio 00yJyaromerocs K i3MeHs M
YC/I0BHMAM COI{MA/IbHOH U IPUPOAHOM CPeAbI:

— TI'OTOBHOCTBIO K I,ZLEI‘/JICTBI/ISIM B YCJIOBUSAX HEOHPEAEII@HHOCTI/I, IMOBBILIEHHNIO YDOBHA cBoeit



KOMIIeTeHTHOCTH Yyepe3 MPaKTUUeCKyH0 [1esiTeJIbHOCTb, B TOM UHC/Ie yMEeHHe YUUTBCS Y APYTUX JIF0Jei,
nprobpeTaTh B COBMECTHOM JlesiTe/IbHOCTH HOBbIe 3HaHUsI, HABbIKU M KOMITeTeHLIMH U3 OIbITa IPYTUX;

— HeoOX0JUMOCThIO B POPMHUPOBAHUM HOBBIX 3HaHUM, B TOM 4ucie (GOpPMYJTUPOBATh HeH, MOHSTHS,
ruroTe3bl 00 06beKTax U sIB/IEHUSIX, B TOM YKCJ/Ie paHee He W3BeCTHbBIX, 0CO3HaBaTh Je(PULIUTHI
COOCTBEHHBIX 3HaHWW M KOMITETEHTHOCTEH, TIaHMPOBaTh CBOE Pa3BUTHE;

— CIrocoOHOCTBIO 0CO3HABaTh CTPECCOBYIO CUTYaL|UI0, BOCIPUHUMATh CTPECCOBYIO CHUTYALIMIO KakK
BBI30B, TPeOYIOIMI KOHTPMED, KOPPEKTUPOBaTh NMPUHUMaeMble PeIIeHUs U 1eHCTBUs, (HOPMYIMPOBaTh
Y OL|eHMBATh PUCKH U M0C/Ie/ICTBUS, (POPMHPOBATH OMBbIT.

METAIIPEJMETHBIE PE3YJ/IbTATbBI

MertanpemeTHble pe3y/bTaTbl OCBOEHHUS TIPOrPaMMBbI yueOHOTo Kypca «AsreOpa» XapakTepu3yrTCst

OBJIa/IEHUEM YHUBEPCA/bHbIMU NO3HA8AMeAbHbIMU OeliCMBUsSMU, YHUBEPCA/NbHbIMU KOMMYHUKAMUGHbLMU
OelicmeusiMu U YHUBEPCANbHbIMU pe2yAsimu8HbIMU 0eliCmBUsIMLU.

1) YHusepcanbHble no3HagameibHble Oelicmausi 0becneuugarom popmuposaHue 6a308bix KOZHUMUBHbIX

npoyeccog obyuarowjuxcs (ocgoeHue Memooo8 NO3HAHUS OKPYHCaouje2o Mupda; npuMeHeHue 102u4eCKUX,
uccnedoeamenbCKux onepayuli, ymeHuli pabomamsb ¢ uHgopmayueti).

Bba3oBble loruuecKue JAeiCcCTBUA:

— BBISIBJISTh U XapaKTepPU30BaTh CYI[eCTBeHHbIe TIPHU3HAKK MaTeMaTHUeCKUX 00beKTOB, TIOHSITHH,
OTHOIIIEHUH MeXXIy TIOHSITUSIMA; (hOPMY/TUPOBATh OTIpe/e/IeHusT TIOHSITHM; YCTaHAB/IUBATh
CyIIleCTBeHHBIH MPU3HAK K1acCU(pUKaLMM, OCHOBAHUS /1151 000011[eHNsI U CpaBHEeHUs, KpUTepUr
TIPOBO/TUMOTO aHaJTN3a;

— BOCIIPUHUMaTh, (HOPMY/IMPOBATh U MPE0OPa30BbIBATE CYXK/EHUS: YTBEPAUTE/IbHbIE U
oTpULlaTe/IbHbIe, eJUHUYHbIE, YaCTHBIE U 001I[1e; YC/IOBHBIE;

— BBIABJ/IATE MaTeMaTHUYeCKHe 3dKOHOMEPHOCTH, B3dMMOCBA3U U IIPOTUBOPEYHS B (baKTaX, JaHHBIX,

HaOJTIOJIeHUsIX ¥ YTBEPIKAEHUSX; MpeJJiaraTb KpUTePHH [ijisl BbISBJIeHHUs 3aKOHOMepPHOCTe U
MIPOTUBOPEYUH;

— JlenaTh BLIBOZBI C UCTIO/Ih30BAHHEM 3aKOHOB JIOTHKH, [IeIYKTUBHBIX U UHYKTUBHBIX
YMO3aK/TF0UeHUH, YMO3aK/TFOUeHHI TI0 aHaIOTHH;

— pa30upaTh [J0Ka3aTenbCTBA MaTeMaTHUeCKUX YTBEPKAeHHUH (TIPsiMble ¥ OT MIPOTUBHOTO), TIPOBO/IUTD
CaMOCTOSITe/IbHO HeC/I0)KHbIe JJ0Ka3aTe/IbCTBa MaTeMaTH4eCKUX (PaKTOB, BBICTPAaUBaTh apryMeHTallHIo,
NIPUBOJUTH MPUMEPbI ¥ KOHTPIIPUMepbI; 000CHOBBIBATh COOCTBEHHbIE PACCYy KAEeHUS;

— BBIOMpATH Cr1I0cob peltieHUst yueOHOM 3a/jauu (CpaBHUBATh HECKOILKO BADUAHTOB PelleHus],
BbIOMpAaTh HaubOoIee TIOAXO/SAIIHM C YUETOM CaMOCTOSTETLHO BbIZIEJIEHHBIX KDUTEPHER).

Bba3oBble ucciefoBaTe/IbCKHE AeHCTBUA:

— KCII0JIb30BaTh BOMPOCHI KaK UCC/Ie/10BaTebCKMII MHCTPYMEHT MO3HaHUS; (JOPMY/IMPOBaTh BOMPOCHI,
(uKcupyolre IpoTHBOpeYre, MpobieMy, CaMOCTOSITe/TbHO yCTaHAB/IMBaTh UCKOMOe U JJaHHOe,
(hopMUpOBaTh TUIOTE3Y, APTYMEHTHUPOBAaTh CBOKO MO3ULMI0, MHEHUE;

— TIPOBO/JUTH 110 CAMOCTOSITE/IHO COCTAB/IEHHOMY I/IaHy HEC/IOXKHBIM IKCIIEPUMEHT, HeOOJIbIIIoe
UCCJIe/IOBaHKE 110 YCTAHOB/IEHHUIO 0COOEHHOCTeM MaTeMaTHUeCKOro 00beKTa, 3aBUCUMOCTelH 00HEKTOB
MeXy coOow;

— caMocCTosiITe/IbHO (hopMy/IpoBaTh 000011[eHHsS ¥ BBIBOAIBI TI0 Pe3y/IbTaTaM IPOBeIEHHOTO



Ha0JTFO/IeHNs], UCC/TeIOBAHMsI, OLIEHMBATh JOCTOBEPHOCTD TTO/IyYEHHBIX Pe3y/IbTaToOB, BBIBO/OB U
000011IeHHIA;

— MPOrHO3MPOBAThE BO3MOKHOE€ Pa3BUTHE MMPOLIECCA, d TAK)KE BbIABUI'dTh IPEAITI0JJI0OKEHHS O €ro
Pa3BHUTHUHN B HOBBIX yC/IOBUAX.

Pa6ota c uadopmarueii:

— BBISBJISITh HEZIOCTATOUHOCTh ¥ U30BITOUHOCTh MH(OPMAI[UH, JAHHBIX, HEOOXOAUMBIX [I/IS1 pEILIeHHST
3a/]auu;

— BBIOMpATh, aHA/IU3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIIPETHPOBaTh MH(OPMAI[UIO pa3/TMUHbIX
BUZIOB U ()OPM TIpe/iCTaB/IeHusI;

— BBIOMpaTh hopMy MpescTaB/ieHUs UHGOPMAIMK U WITIOCTPUPOBATh pelllaeMble 3aZlaul CXeMaMH,
JyarpaMMamu, UHOM rpadukoi U Ux KOMOUHALUSIMU;

— OLIeHMBaTh HaJ&KHOCTh UH(POPMALMU 110 KPUTEPUSIM, Pe/IJIOKEHHBIM YUUTeIeM UIH
c(popMy/TMPOBaHHBIM CAMOCTOSITE/IBHO.

2) YHugepcasnbHble KOMMYHUKamueHble Oelicmeusi obecneuusarom cchopmMupo8aHHOCMb COYUANbHbIX
HABbIKOB 00YUarWUXCS.

Oomenme:

— BOCIIpUHHUMATb U q)OpMYJ'II/IpOBaTI) Cy)XXeHWsA B COOTBETCTBUU C YC/IOBUAMHU U LIEJIAMU O6H.[€HI/IH;
SCHO, TOUHO, TPAMOTHO BbIDa>KdaTh CBOIO TOUKY 3PE€HHWA B YCTHBIX U MMMCbMEHHBIX TEKCTAX, NaBATb
MOsACHEHMA 110 X0y pelleHrs 3ad4, KOMMEHTHUPOBATb HOJIy‘JEHHHﬁ pPe3yJ/bTarT;

— B X0jie 00CyX/IeHHs 3a/]aBaTh BOMIPOCHI 110 CYIIeCTBY 00CyKIaeMOii TeMbl, TPOOJIeMBI, pelliaeMoin
3a/lauy, BbICKa3bIBaTh W/leH, HalleJleHHbIe Ha TTOUCK PelleHHs; COTOCTAB/ISTh CBOU CY>KIEHUs C
CY>KIeHHUSIMU JPYTUX YUaCTHUKOB Zianora, 00HapyKMBaTh pa3/inure U CXOCTBO MO3ULUI; B
KOPpEeKTHOU opme (opMyIMpOBaTh pa3HOI/Iacusi, CBOU BO3pa)KeHHsl;

— TpeACTaB/IATh pe3y/bTaThl PelleHrs 3alauk, SKCIlepuMeHTa, UCC/le[J0BaHus, IPOeKTa;
CaMOCTOSITe/TEHO BBIOMPATh (hopMaT BBICTYTIEHUS C YUETOM 3a/au Mpe3eHTall U 0COOeHHOCTel
ayJUTOpUH.

CoTpyaHHUeCTBO:

— TIOHMMATh M WCTI0/Ib30BaTh TIPEUMYIIeCTBa KOMAHZAHOW U MHAWBHAYATBHON PabOThI TIPH pelleHn
yueOHbIX MaTeMaTUUeCKuX 3a/iau;

— TIPUHUMATH LieJTb COBMECTHOM JesiTeNIbHOCTH, TJIAHUPOBATh OPraHM3alvi0 COBMECTHOM PaboThI,
pacripe/iesisith BUABI paboT, 10rOBapuBaThCs, 00CYK/IaTh MPOLIECC U Pe3y/bTaT paboThl; 00001aTh
MHEeHHUs] HeCKOJTbKUX JIF0/IeH;

— y4YacTBOBATh B IPYMIIOBBIX hopMax paboTsl (00CyxgeHusi, 00MeH MHEHHSIMUA, MO3TOBBI€ LITYPMbI 1
Ap.);

— BBITIOJ/IHATHb CBOXO UaACTb pa6OTBI N KOODAWHHPOBATE CBOU ,E[eﬁCTBHH C APYTYMMH Wi€HAMHW KOMdH/bI;

— OIleHMBATh KaueCTBO CBOEro BK/IaZa B OOLMiA IPOAYKT 110 KPUTEPUsIM, C(HOPMYIHPOBAHHBIM
yJaCTHUKaMU B3aUMOJEeUCTBYS.

3) YHueepcanbHble pezynssmueHble Oelicmausi obecneyugarom opmuposaHue CMbICA08bIX YCMAHOBOK U
JHCU3HEHHbIX HABbIKO8 AUYHOCTU.

Camoopranusanus:



CaMOCTOSITeJTbHO COCTABJISATh I71aH, alTOPUTM pellleHus 3a/jauul (WK ero 4acTb), BEIOMpATh Cr1ocob
perieHus C Y46TOM UMEIOIIHXCSl peCypPCOB U COOCTBEHHBIX BO3MOXKHOCTeH, apr'yMeHTHUPOBATh U
KODPeKTHPOBaThb BapHaHThI PeLLeHUI C y46TOM HOBOM UH(OPMAaLUH.

CaMOKOHTPOJIb:

— BageTb criocobamMu CaMOTIPOBEPKH, CAMOKOHTPOJISI TIPOLIeCca 1 pe3yJibTaTa pelieHus
MaTeMaTHUeCKOU 3a/jauu;

— npeaBueTb TPYAHOCTH, KOTOPbI€ MOT'YT BOSHUKHYThL IPpU PELIE€HWH 3aJd4Y1, BHOCUTb KODPEKTHBEI B
AedaTe/IbHOCTb Ha OCHOBE HOBBIX O6CTOHT€HBCTB, HaﬁAEHHbIX O]_HI/I6OK, BbISIB/IEHHBIX pr,[[HOCTGﬁ;

— OLIeHMBATb COOTBETCTBUE pe3y/ibTaTa JesTe/bHOCTH TIOCTaB/IeHHOH 11eJ1 U YCI0BUSIM, OOBSCHSITh
TIPUYMHBI JOCTVKEHHS WM He/IOCTIKEHHUS 11e/TM, HAXOAUTh OIMMOKY, /1aBaTh OLIeHKY MPHOOPeTEHHOMY
OIBITY.

INPEAMETHBIE PE3YJ/IbTATDBI

OcBoenue yueOHOTO Kypca «Asrebpa» Ha ypoBHE OCHOBHOTO 0011iero o6pa3oBaHusi 10/DKHO 00ecrieurBaTh
JIOCTIDKEHHUE C/IeIyIOIUX TTPeJMETHBIX 00pa30BaTe/IbHbIX Pe3y/IbTaTOB:

7 KJIIACC

Yuc/1a ¥ BEIYUC/IEHUS

HaxoauTh 3HauUeHUsT YMCIOBBIX BhIPA)KeHUM; MPUMEHSITh pa3HO0Opa3Hbie CrioCco0bl ¥ MPUEMBI BHIUHMCTIEHUS
3HaueHUH IPOOHBIX BhIpayKeHUH, COZiep>KalliiX 00bIKHOBEHHbIE U IeCITUUHBIe pOo0u.

[TepexouTh OT OAHOW (POPMBI 3aIMCH YKCes K Apyroi (mpeoOpa3oBhIBaTh A€CITUYHYHO JpO0b B
0OBIKHOBEHHYTO, 0OBIKHOBEHHYIO B [IeCSTUUHYIO, B YACTHOCTH B OECKOHEUHYIO IeCITUYHYIO JPO0b).
CpaBHHUBaTh U yNOPs0UMBaTh pallOHAa/IbHbIE UMC/Ia.

OKpyr/aTh uucia.

BrbInonHATL MPUKUAKY MU OLI€HKY pe3yJjIbTaTd BI:»I‘-IPICJ'IEHPIﬁ, OLIEHKY 3HaUeHHUI UHC/IOBBIX Bpra)KEHHﬁ.
BrInonHATE ,I[EI\/’ICTBI/IH CO CTereHAMM C HaTypPa/IbHBIMU TTOKa3dTe/IAMH.

HPI/IMEHHTL MPpU3HAKKU OEJTNUMOCTH, Pa3/I0’KEHHE Ha MHOXXUTE/IM HATYPA/IbHBIX UK CEeJI.

Pemmath NpakTHKO-OpUEHTHPOBAHHBIE 33/lauy, CBsI3aHHbIE C OTHOILIEHWEM BeJTMUKH,
MIPONOPLIMOHAIBHOCTBIO BeJIMUKMH, [TPOL[eHTaMy; UHTepIIPeTHPOBaTh pe3y/IbTaThl pellieHus 3a/au ¢ Y4ETOM
OrpaHWYeHuH, CBSI3aHHBIX CO CBOWCTBAMH pacCMaTpUBaeMbIX 0ObEKTOB.

Anre6panuyeckue BbIpa)KeHHsI

Wcronb30Bath anredpandyecKyro TEPMUHOJIOTHIO M CHMBOJIHKY, IPUMEHSITE eé B IPOL{eCCe 0CBOEHHSI
yueOHOTO MaTepHarna.

Haxoauth 3HaueHus1 OyKBeHHBIX BbIPDayKEHUH MPU 3alaHHBIX 3HAUEHUSIX TTepeMeHHbIX.

BhIrosHATE TipeoOpa30BaHuUs 11e/10T0 BEIPXKEHHSI B MHOTOUIEH TTPUBeIeHEeM TIOAO00HBIX C/laraembiX,
PacKpbITHEM CKOOOK.

BhInomHATE YMHO>XeHHe OJHOY/IeHda Ha MHOI'O4/IeH 1 MHOI'O4/i€Ha Ha MHOT'O4/IeH, IIPUMEHATDb ('l)OpMyj'IbI
KBaJpaTa CYMMBbI U KBaJlpdTda Pa3HOCTH.

Ocy11]ecTB/ATh pa3/ioyKeHre MHOTOU/IEHOB Ha MHOYKUTE/H C TTOMOLLbIO BbIHECEHHS 3a CKOOKH 0611jero
MHO)KUTeJIsl, [PYNIMPOBKY C/1araeMbIX, IPUMeHeHUs (POpPMYJ1 COKpAILEHHOTO YMHOKEHHUS.

[TpuMeHSTH TTpeobpa30BaHUsi MHOTOU/IEHOB /IJIS1 PeIIIeHUs pa3/IMUHbIX 3a/jau U3 MaTeMaTUKH, CME>KHBIX
NpeIMeTOB, U3 peasbHOM NPaKTHUKHU.

Vicnonb30BaTh CBOWCTBA CTeleHel C HaTypaJbHBIMU ITOKa3aTesIsiMH [I7Is TpeoOpa30BaHus BbIPDayKEeHH.



YpaBHeHus 1 HepaBeHCTBA

Pemats iMHelHble ypaBHeHUs C OZJHOM NlepeMeHHOM, IIPUMeHsIs [TpaBuiia repexozia OT UCXOQHOI0
yPaBHeHHUsI K PpaBHOCW/IbHOMY eMy. I1poBepsiTh, SIB/ISIeTCS /11 YMC/I0 KOPHEM YpaBHEHHUS.

[TpuMeHATH rparueckrie MeTObI IIPU pellleHnH TUHENHBIX YPaBHEHUN U UX CUCTEM.

[TogOupaTh IpUMEPHI Map YMCe, SBJSIOIIUXCS PellleHreM JTMHEHHOTO YPaBHEHUs C JBYMsI TiepeMeHHBIMU.

CTpouTh B KOOPAUHATHOM MJI0OCKOCTHU TpadvK TMHEMHOT0 ypaBHEHUsI C IByMsi llepeMeHHbIMU; MOJb3YsICh
rpauKoM, IPUBOAUTD MPUMeEPHI pellieHus] ypaBHeHUsI.

Pemmathb crcTembl BYX TMHEWHBIX ypaBHEHUH C IBYMS IepeMeHHBIMU, B TOM Umc/ie TpadryecKu.

CocTaB/iATh Y pellaTh JIMHEMHOe ypaBHeHVe WM CUCTeMY JIMHEHHBIX ypPaBHEHUH 10 yCJIOBUIO 3a/,auH,
VHTepIpeTUpOBaTh B COOTBETCTBUU C KOHTEKCTOM 3aZlauM [10J1yYeHHbIN pe3yJ/ibTar.

Koopunats! u rpaduku. @yHKIUH

M300pa>kaTh Ha KOOP/IMHATHOM MPSIMOM TOUKH, COOTBETCTBYIOLIME 3a/JaHHBIM KOODMHATaM, JIUH,
OTpe3KH, UHTepBaJIbl; 3a MMCHIBATh YMC/IOBbIE IPOMEXXYTKU Ha anredpanueckoM si3bIKe.

OTMeuaThb B KOOPJMHATHOW MJIOCKOCTH TOUKHU IO 38[JaHHBIM KO Op/IMHaTaM; CTPOUTb TPapUKU JTMHEWHBIX
¢yskuuii. CTpouts rpad@uk pyHkimu y= 1 x1.

OnuckIBaTh C MOMOILIBIO (PYHKLIMK M3BECTHbIE 3aBUCMMOCTH MeX/y BeJIMYMHAMU: CKOPOCTh, BpeMs,
pacCTosiHYEe; 11eHa, KOJTMUeCTBO, CTOMMOCTb; TIPOM3BOJUTEILHOCTD, BpeMsi, 00bEéM paboTHI.

HaxozauTh 3HaueHue (QyHKLMY 110 3HAUEHUIO eé apryMeHTa.

[ToHumaTh rpacduveckyii criocod rnpeCTaB/IeHUs U aHaIM3a MH(OPMAIUK; W3B/IeKaTh U UHTEPIPETUPOBATh
rH(opMalrio U3 rpaUKoB peasibHbIX MPOLECCOB U 3aBUCUMOCTEM.

8 KITACC

Yucs1a 1 BBIYMC/IEHUA

[TpuMeHSTh MOHSATUE apudMeTUUeCKOTo KBa/[paTHOTO KOPHSI; HaXOJUTh KBaJjpaTHbIe KOPHU, UCIT0/Ib3YS
1pY He0OXOITUMOCTH Ka/lbKYJISTOP; BBITIOMHSATL TTpeobpa30BaHus BbIDAKEHHUH, COZIep>KalluX KBaZpaTHbIe
KODHM, MCII0JIb3Ys1 CBOMCTBA KOPHEM.

Vicnonb30BaTh 3anrcy OOJBIIMX M MaIbIX YHUCEJT C TIOMOIIBIO IeCITUYHBIX Apobeii u crereHed uucia 10.

Anredpanuyeckue BbIPpa)KeHUsI

HPI/IMEHHTB IMIOHATHE CTeIleHU C Le/IbIM I10Ka3daTe/ieM, BBIIIO/JIHATb Hp606p830BaHI/IH Bpra)KEHI/II\/JI,
coZiepXKallMX CTeIreHH C Le/IbIM IT0Ka3dTe/IeM.

BBIMOMHATE TOX/[eCTBEHHBIE TIpe0Opa30BaHus paljOHa/IbHBIX BbIpDAKEHU Ha OCHOBE MPaBU/I JAeHCTBUM
HaJi MHOTOWIeHaMH | a/ire0bpanuecKUuMy ApoOsIMH.

PacknagpiBaTh KBaZIpaTHBIM TPEXU/IEH HA MHOXKUTE/IH.

[TpumeHsTH TpeoOpa30BaHusT BHIPAXKEHHH /I/Is1 PelleHus pa3/InUHbIX 33Jjau U3 MaTeMaTHKH, CME>KHBIX
1peIMeTOB, U3 peasbHOM NPaKTHUKHU.

YpaBHeHMsI M HepAaBeHCTBA

Perath /1MHeliHbIe, KBaZjpaTHble YDaBHEHUS U PalMOHa/bHbIe ypaBHEHMs], CBOJSALIMECS K HUM, CUCTeMbI
[IBYX ypaBHeHHWH C IByMsI lepeMeHHbIMU.

[TpoBOAUTH TIpOCTeHiIIINe UCCIeJOBaHUS YPaBHEHUM U CUCTeM YPaBHEHU, B TOM UHC/ie C IpUMeHeHueM
rpaduuecKyx rpejcTaBaeHui (yCcTaHaB/IMBaTh, UMeeT JIM YPaBHeHUe WU CUCTeMa YpaBHeHUM pellleHus],
eC/Id UMeeT, TO CKOJIbKO, U TIp.).

[TepexoauTh OT C/I0OBeCHOU (HOPMYJ/TMPOBKH 3a/laut K eé asireOpanyecKoil MOZiesIv C TIOMOL[b0 COCTaBJ/IeHUS
ypaBHEeHUsI WA CUCTEMbI ypaBHEHUI, UHTEPITPETUPOBAaTh B COOTBETCTBUM C KOHTEKCTOM 3a/jauu



TOJTyYeHHbIN pe3y/bTar.

[TpyMeHATH CBOMCTBA YMC/IOBBIX HEPABEHCTB [i/Is1 CDaBHEHUS, OLIeHKH; pellaTh JIMHelHble HepaBeHCTBa C
OJJHOM TlepeMeHHOW 1 UX CUCTeMBbl; laBaTh rpa(uuecKyro WITHCTPALI0 MHOKECTBA pellleHnl HepaBeHCTBa,
CUCTeMbl HEpaBeHCTB.

DyHKIMHU
[ToHHMMAaTb ¥ UCII0J1b30BaTh (PYHKI[MOHA/IbHbIE TIOHSATHS U S13bIK (TePMHHBI, CUMBOJIMYeCKre 0003HaueHu s );
oripe/ie/iATh 3HauUeHue (PyHKLMU 10 3HaUeHHI0 apryMeHTa; ornpeze/siTh CBOMCTBA (GYHKLMY M0 eé rpaduky.

Crpouts rpayKy 371eMeHTapHbIX QYHKLMHA BUga y = k/x , y = x2, y= x3, y=VX, y= IxI; onuceBarh
CBOMCTBA YMCJIOBOW (DYHKLMM MO €€ rpaduKy.

9 KJTIACC

Yuc/ia ¥ BIYAC/I€HUA

CpaBHI/IBaTb U YIIOpSAA0UYKMBATh PALIMOHA/IbHBIE U UDPALIMOHAJIBHBIE UM CJId.

BhInonHATE apI/I(l)MeTI/II—IECKI/Ie ﬂEﬁCTBHH C pallMOHa/IbHBIMH YN C/IdaMH, COUE€TAA YCTHBIE XU ITMCbMEHHLbIE
HpI/IéMLI, BBITIO/THATH BBIUMC/IEHUA C UPPAJUOHA/IbHBIMU UM C/IdAMHU.

HaxoauTh 3HaueHus cTereHel C 1e/IbIMM 10Ka3aTe/sIMU M KOPHEH; BbIUMC/IATh 3HaUeHUsT YU CI0BBIX
BBID&KEHUMU.

OKpyT/iSITh eNCTBUTE/TbHBIE UMC/IA, BHITIOHSATD MPUKUKY pe3y/bTaTa BbIUKMCIEHUH, OLIEHKY YMCIOBBIX
BbIpa)keHU.

YPaBHEHI/IH U HEPABEHCTBA

Periath /iiHelHbIe U KBaZipaTHbIe YpaBHEHUs], ypaBHEHUsI, CBOJSIIMECS K HUM, POCTeHIiie JpoOHO-
palloHa/bHbIe YPaBHEeHMUS.

Permath crcTemMbl ABYX TMHEWHBIX ypaBHeHUH C IBYMSs TlepeMeHHBIMU M CUCTEMBI IBYX YPaBHEHUH, B
KOTOPBIX OJJHO YPaBHEHUeE He SIB/ISIeTCS JIMHENHbIM.

Permiathk TEKCTOBBIE 3a/1auM anredpanueckuM CII0COO0M C TTOMOIIBI0 COCTAB/I€HUS] YPABHEHUS JTH CUCTEMBbI
JIBYX ypaBHEHHH C IByMsI TlepeMeHHBIMU.

[TpoBOAUTH TIPOCTEHIIINE UCCIeJOBAaHUS YPaBHEHUM U CUCTEM YPaBHEHHM, B TOM UHC/Ie C IPUMeHeHUEM
rpaduuecKyx rnpejcTaBieHu (yCcTaHaB/IMBaTh, UMeeT /iU YpaBHeHUe WU CHCTeMa YpaBHeHU pellleHus],
eC/I1 UMEeT, TO CKOJIbKO, U Tp.).

Periath /iiHelHbIe HEPAaBEeHCTBA, KBaJJpaTHbIe HePAaBeHCTBa; M300paXkaThb pellieHre HepaBeHCTB Ha
YKMCI0BOM TMPSIMOM, 3alMChIBaTh pellieHre C MOMOILbI0 CUMBOJIOB.

Pemmath crcTembl TMHEMHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJ/IIOUAIOLI[1e KBaJpaTHOe HEPaBEHCTBO;
n300pakaTh pellieHre CUCTeMbI HePaBeHCTB Ha YMCIOBOU MPSIMOM, 3aIMChIBaTh pellieHre C TIOMOII[bI0
CUMBOJIOB.

Hcrnonb30BaTh HepaBeHCTBA IIpU pellIeHHWH pa3/IMYHBIX 3a444.

DyHKIMHU

Pacrio3HaBaTh GYHKIMM U3yUeHHbIX BUIOB. [I0Ka3bIBaTh CXeMaTUUeCKH PACIioyioxKeHre Ha KOOPAUHATHOM
TMJIOCKOCTH TpaKoB

byskuuii Bupa: y = kx, y=kx + b, y=k/x, y=ax2+b x + c ¢, y = x3, y=VX, y = I X | B 3aBUCUMOCTH OT
3HaueHU K03((ULIMEeHTOB; OMUChIBAaTh CBONCTBA (DYHKIIMIA.

CtpouTh 1 M300pakaTh CXxeMaTHUeCKH rpaviKi KBaZ[paTUIHBIX
(yHKLMH, ONTMCBIBAaTh CBOMCTBA KBaJPaTUYHbIX (DYHKLIUK 10 UX rpaduKaMm.

Pacrnio3HaBaTh KBa/IpaTU4YHYH0 (YHKLMIO 110 (hopMyJie, TPUBOAUTE MPUMephl KBaJJpaTUUHBIX QYHKLMI 13



peanbHOM KU3HH, (PU3UKU, TeOMETPUH.

Apudmernueckas U reoMeTpuuecKas Nporpeccuu

Pacrio3HaBaTh apuMeTH4YecKy0 U reOMeTpUdecKyro MPOrpecChy TIPY pa3HbIX Crocobax 3afaHusl.

BbINOMHATE BBIYUC/IEHHUS C UCTI0/Ib30BaHWeM (OpMYJI n-ro ujieHa apu@mMeTHUecKoi v reoMeTprUuecKon
MpOrpeccuii, CyMMbI [ePBBIX N YJI€HOB.

M300pa>kaTh usieHbI 110C/IeJ0BaTe/IbHOCTH TOUKaMU Ha KOOPJUHATHOM T/IOCKOCTH.

Pematb 3as1auM, CBSI3aHHbIE C UKWCIOBBIMU MOC/EJ0BaTe/IbHOCTSMU, B TOM UMCJIe 33/jJaul U3 peasbHOM
JKU3HU (C UCTIO/b30BaHUEM KaTbKY/ISITOPA, UG POBLIX TeXHOIOTHM).



TEMATHNYECKOE IVIAHUPOBAHUE

7 KIIACC
Ne HanmeHoBaHuMe pas/e/soB ¥ TeEM NPOrpaMMBbI KosinuectBo yacos JnekTpoHHbIe (1dpoBBIE) 06pa3oBaTebHbIE PECYpPChI
n/n
BCEro | KOHTPOJIbHBIE PA0OThI | MPaKTHYecKHe PaGoThl
Pazaen 1. Yncia v Berunc/ieHus. PanponanbHbie yncia.
1.1. | IToHsiTHe paLjOHAIBHOTO YKC/Ia 3 0 0 https://resh.edu.rw/
https://edu.skysmart.ru/
1.2. | ApudmeTnueckue JeiCTBHUsI C pallMOHAILHBIMHI UHC/IaMH. 5 1 0 https://resh.edu.ru/
https://edu.skysmart.ru/
1.3. | CpaBHeHue, ynopsj0ulBaHie palliOHa/lIbHBIX UUCETL. 4 0 0 https://resh.edu.rw/
https://edu.skysmart.ru/
1.4. | CTeneHb C HaTypanbHBIM MOKa3aTeseM. 3 0 0 https://resh.edu.ru/
https://edu.skysmart.ru/
1.5. | Pelenvie OCHOBHBIX 3a/jau Ha Apo0H, POLIEHTHI U3 PeaTbHOMN MPAKTHKH. 3 1 0 https://resh.edu.ru/
https://edu.skysmart.ru/
1.6. | Ilpu3HaKM /IeIMMOCTH, Pa3/IoXKeHHUsl HA MHOXKUTE/IM HaTypaslbHbIX UMCeTl. 3 0 0 https://resh.edu.ru/
https://edu.skysmart.ru/
1.7. | PeasbHble 3aBUCUMOCTH. 2 0 0 https://resh.edu.ru/
https://edu.skysmart.ru/
1.8. | IpsiMast 1 0bpaTHast PONOPLUOHATBHOCTH 2 0 0 https://resh.edu.ru/
https://edu.skysmart.ru/
Wroro no pasgeny 25
Paspen 2. AnredpanuecKne BbIpaKeHHUsI.
2.1. | BykBeHHbIe BBIDa)KEHHUSI. 2 0 0 https://resh.edu.ru/
https://edu.skysmart.ru/
2.2. | IlepemeHHble. 2 0 0 https://resh.edu.ro/
https://edu.skysmart.ru/
2.3. | JomycTuMble 3HaUeHUs IepeMeHHBbIX. 1 1 0 https://resh.edu.ru/
https://edu.skysmart.ru/
2.4. | ®opmysbL 2 0 0 https://resh.edu.ro/
https://edu.skysmart.ru/
2.5. | IIpeobpa3oBaHue GyKBEeHHBIX BHIPA)KEHHH, PaCKphITHE CKOOOK 1 NpHBe/ieHe M0/00HbIX C/laraeMblX. 2 1 0 https://resh.edu.ru/
https://edu.skysmart.ru/
2.6. | CgoiicTBa CTeleHH C HaTypaJbHbIM [10Ka3aTeseM. 4 0 0 https://resh.edu.ro/
https://edu.skysmart.ru/
2.7. | MHorouseHslL 5 1 0 https://resh.edu.ru/

https://edu.skysmart.ru/




2.8. | CnoxkeHue, BBIUWTaHHE, YMHOKeHe MHOIOU/IEHOB. 5 https://resh.edu.ru/
https://edu.skysmart.ru/
2.9. | PasnoxeHre MHOTOU/IEHOB Ha MHOXUTeIU 4 https://resh.edu.rw/
https://edu.skysmart.ru/
2.10. | ®opMyJIbI COKPAIEHHOTO YMHOKEHHSL. 6 https://resh.edu.ru/
https://edu.skysmart.ru/
Wroro no pasgeny 33
Pasnien 3.YpaBHeHHs1 M HepaBeHCTBA.
3.1. | YpaBHeHue, npaBusa npeobpa3oBaHysi ypaBHeHHs], PABHOCH/ILHOCTb YPaBHEHNH. 3 https://resh.edu.rw/
https://edu.skysmart.ru/
3.2. | JIuHeliHOe ypaBHeHMe C O/JHOM NepeMeHHOM, pellieHre TMHeHHbIX ypaBHeHUH. 5 https://resh.edu.ru/
https://edu.skysmart.ru/
3.3. | Pemmenue 3a7au ¢ MOMOIIBIO YPaBHEHMUI. 3 https://resh.edu.rw/
https://edu.skysmart.ru/
3.4. | JluneliHoe ypaBHeHWe C IBYMsl TIepeMeHHBIMH U ero rpaduk. 4 https://resh.edu.ru/
https://edu.skysmart.ru/
3.5. | Cucrema /iByX JIMHEHHbBIX yPaBHEHUI C [BYMsl [TepeMeHHbIMH. 4 https://resh.edu.ru/
https://edu.skysmart.ru/
3.6. | Pemenue crcteM ypaBHeHHi CriocOOOM MOZCTAHOBKY M CIIOCOOOM C/IO>KEHHst 2 https://resh.edu.ru/
https://edu.skysmart.ru/
Wroro no pasgeny: 21
Pa3paen 4. KoopaunaTe! ¥ rpadukn. OyHKIUH.
4.1. | KoopanHaTta TOUKM Ha MpSIMOM. 1 https://resh.edu.ru/
https://edu.skysmart.ru/
4.2. | UncnoBble IPOMEXYTKH. 2 https://resh.edu.ru/
https://edu.skysmart.ru/
4.3. | PaccTosHMe MeXy ZIByMs TOUKaMU KOOP/JMHATHOM MPSIMOIL. 2 https://resh.edu.ru/
https://edu.skysmart.ru/
4.4. | IlpsiMoyrosibHas cHcTeMa KOOpAMHAT Ha TJIOCKOCTH. 1 https://resh.edu.ro/
https://edu.skysmart.ru/
4.5. | IIpumepsl rpadMKOB, 3a1aHHBIX (hOPMyJIa MH. 1 https://resh.edu.ru/
https://edu.skysmart.ru/
4.6. | UreHue rpayiKoB peabHbIX 3aBUCHMOCTEH. 2 https://resh.edu.re/
https://edu.skysmart.ru/
4.7. | IlonsaTue yHKUUMU. 1 https://resh.edu.ru/
https://edu.skysmart.ru/
4.8. | I'paduk GyHKLHH. 1 https://resh.edu.ro/

https://edu.skysmart.ru/




4.9. | CpoiicTBa GyHKIWH. 2 0 0 https://resh.edu.ru/
https://edu.skysmart.ru/
4.10. | JIuneiiHas QyHKLMS. 3 0 0 https://resh.edu.rw/
https://edu.skysmart.ru/
4.11. | TIlocTpoenue rpaduka TMHeHHOH QYHKINH. 2 0 1 https://resh.edu.ru/
https://edu.skysmart.ru/
4.12. | T'paduk dpynxumu y =x 11 2 0 1 https://resh.edu.rw/
https://edu.skysmart.ru/
WToro no paszeny: 20
Pa3gen 5.[loBTopenne u 0000menune.
5.1. | TToBTOpEHHE OCHOBHBIX MOHSATHI 1 METOZI0B Kypca 7 Kiacca, 00001ieHre 3HaHUH 3 1 0 https://resh.edu.ru/
https://edu.skysmart.ru/
HWtoro no paszeny: 3
OBLIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 10 4
8 KITACC
Ne HaunmeHoBaHMe pa3fie/IoB M TeM NPOrpaMMbl KonunuyecTBo yacos JnekTpoHHbIe (HdpPOBBIE) 06pa3oBaTebHbIE
n/m pecypchbl
BCEro | KOHTPOJIbHbIE NpaKTHYecKHe
paboTsi padoTsi
Paspen 1. Uucna u Beruncienusi. KBagpaTHble KOpHU
1.1. | KBagpaTHbIif KOpeHb 13 YHCIIA. 1 0 0 https://resh.edu.rw/
https://edu.skysmart.ru/
1.2. | IonsiTHe 06 MppaLjMOHATLHOM YHCIE. 1 0 0 https://resh.edu.ru/
https://edu.skysmart.ru/
1.3. | JecsTruHble NPUOIIIKeHHs! UPPALIMOHAIBHBIX YHCETT. 1 0 1 https://resh.edu.rw/
https://edu.skysmart.ru/
1.4. | [leficTBUTe/IbHbIE YKCIIA. 2 1 1 https://resh.edu.ru/
https://edu.skysmart.ru/
1.5. | CpaBHeHue /jeliCTBUTE/IbHBIX UKCEI. 1 0 0 https://resh.edu.ro/
https://edu.skysmart.ru/
1.6. | AprdmeTruecKkrii KBa/JpaTHbINA KOPeHb. 1 0 0 https://resh.edu.ru/
https://edu.skysmart.ru/
1.7. | YpaBHeHue Buzia X2= 4. 1 0 1 https://resh.edu.ro/
https://edu.skysmart.ru/
1.8. | CroiicTBa apuMeTHUeCKUX KBaJpaTHbIX KOPHEH. 2 0 0 https://resh.edu.ru/
https://edu.skysmart.ru/
1.9. | IIpeo6pa3oBaH¥ie UHC/IOBBIX BBIPAXKEHHH, CO JepiKalliiX KBaJpaTHble KOPHU 3 1 0 https://resh.edu.ro/
https://edu.skysmart.ru/




Wroro no paszeny 13
Paspen 2. Uncna u Berunc/ienus. CreneHs C 1je/IbIM I0Ka3aTe1eM
2.1. | CremneHb C Le/BIM TTOKa3aTesIeM. 3 https://resh.edu.ru/
https://edu.skysmart.ru/
2.2. | CtaHjapTHas 3aruch 4ucra. 2 https://resh.edu.rw/
https://edu.skysmart.ru/
2.3. | Pa3meps! 06EKTOB OKPYIKArOLIero Mypa (0T 3/IeMeHTapHBIX YaCTHL] J0 KOCMHUECKHUX 00BEKTOB), ATUTELHOCTD MPOLIECCOB B 1 https://resh.edu.ru/
OKpY’KaIOLlIeM MHpe. https://edu.skysmart.ru/
2.4. | CBoiicTBa CTeneHH C Lie/IbIM II0Ka3aTesieM 3 https://resh.edu.rw/
https://edu.skysmart.ru/
Wroro no paszeny 9
Paspen 3. Anredpanueckue BoipakeHusi. KBagpaTHbIi TpéxuieH
3.1. | KBazpaTHbIii TpEXUIEH. 3 https://resh.edu.ru/
https://edu.skysmart.ru/
3.2. | Pa3noxeHue KBa/[paTHOTO TPEXWIeHa HA MHOKUTEN 2 https://resh.edu.ro/
https://edu.skysmart.ru/
Wroro no pasgeny 5
Paspen 4./strong>. Asnredpanueckue BoIpaXKeHus1. AnreGpanyeckas poon
4.1. | Anrebpanueckast 1po0b. 2 https://resh.edu.re/
https://edu.skysmart.ru/
4.2. | JomycTuMBble 3HaUYeHVs TePeMeHHbIX, BXOJSIIUX B a/re0panyeckie BbIPaXKEHHSI. 2 https://resh.edu.ro/
https://edu.skysmart.ru/
4.3. | OcHOBHOE CBOMCTBO anreGpanyeckoit Apobu. 2 https://resh.edu.ru/
https://edu.skysmart.ru/
4.4. | CokparueHue fpobei. 4 https://resh.edu.ru/
https://edu.skysmart.ru/
4.5. | CnoxeHue, BEIUNTaHHe, YMHOXKEHME U [le/IeHre anrebpandecknx pobei. 4 https://resh.edu.ro/
https://edu.skysmart.ru/
4.6. | IIpeoGpa3oBaHue BhIpayKeHUH, COZieprKaIlUX anrebpanueckue Jpoomu. 4 https://resh.edu.ru/
https://edu.skysmart.ru/
WToro no pasgeny 18
Paspen 5.YpaBHenus v HepaBeHcTBa. KBajipaTHbIe ypaBHeHHs!
5.1. | KagparHoe ypaBHeHue. 2 https://resh.edu.ro/
https://edu.skysmart.ru/
5.2. | ®opmyna KopHeli KBaipaTHOTO yPaBHEHUSL. 3 https://resh.edu.ru/

https://edu.skysmart.ru/




5.3. | HeronHOe KBazipaTHOE ypaBHEHMe. 2 https://resh.edu.ru/
https://edu.skysmart.ru/
5.4. | Teopema Buera. 2 https://resh.edu.rw/
https://edu.skysmart.ru/
5.5. | PeieHue ypaBHeHHH, CBOASIINXCS K KBaJPaTHBIM. 2 https://resh.edu.ro/
https://edu.skysmart.ru/
5.6. | IIpocrefiune Apo6HO-paLjMOHAbHbIE YPABHEHHSI. 2 https://resh.edu.rw/
https://edu.skysmart.ru/
5.7. | PellleHne TEKCTOBBIX 33/ja C TIOMOILLbIO KB3/IPAaTHBIX ypaBHEHNH 3 https://resh.edu.ro/
https://edu.skysmart.ru/
HWtoro no paszeny: 16
Paspen 6. YpaBHeHus U HepaBeHCTBa. CHCTeMbI ypaBHEeHHI
6.1. | JluHeiiHOe ypaBHeHUe C ByMs IlepeMeHHBIMHY, ero rpadyK, MpUMephl pellleHrst YPaBHeHHI! B Lje/IbIX UMC/Iax. 2 https://resh.edu.rw/
https://edu.skysmart.ru/
6.2. | PereHue cucreM /IByX JIMHEHHBIX YpaBHEHUH C [BYMs TlepeMeHHbIMU. 4 https://resh.edu.ru/
https://edu.skysmart.ru/
6.3. | [Ipumeps! pellieHUsT CUCTeM He/TMHEHHbIX YPaBHEHUH! C [BYMsI IlepeMeHHBIMU. 3 https://resh.edu.ro/
https://edu.skysmart.ru/
6.4. | I'padmueckas MHTeprIpeTaLys ypaBHEHUs C JByMsl TepeMeHHbIMU M CHCTeM YPaBHEHHUH C IByMsl [TepeMeHHbIMU. 2 https://resh.edu.ru/
https://edu.skysmart.ru/
6.5. | PereHue TeKCTOBBIX 3a/la4 C MIOMOLLbIO CUCTEM YpaBHEHH 2 https://resh.edu.ro/
https://edu.skysmart.ru/
WrToro no pa3geny: 13
Paspen 7.YpaBHeHus u HepaBeHcTBa. HepaBeHcTBa
7.1. | UncroBble HepaBeHCTBA ¥ X CBOKCTBA. 2 https://resh.edu.ru/
https://edu.skysmart.ru/
7.2. | HepaBeHCTBO ¢ OZiHOM MepeMeHHOM. 3 https://resh.edu.ru/
https://edu.skysmart.ru/
7.3. | JluHeliHble HepaBeHCTBA C OJJHOU MIePeMeHHOM U UX pellleHue. 2 https://resh.edu.ro/
https://edu.skysmart.ru/
7.4. | CrcreMsl TMHEIHBIX HePaBEHCTB C OZIHOM TepeMeHHOM U UX pelleHue. 3 https://resh.edu.ru/
https://edu.skysmart.ru/
7.5. | N306paxkeHue peleHus TMHEHHOTO HepaBeHCTBa U UX CUCTeM Ha UMCJIOBOH TIpSIMOI 2 https://resh.edu.ro/
https://edu.skysmart.ru/
HWrToro no paszeny: 12

Paspen 8.®@ynkiuu. OCHOBHbIE IOHATHA




8.1. | [NonsTre GyHKIMH. 1 0 https://resh.edu.ru/
https://edu.skysmart.ru/

8.2. | O6acTh orpesesieHNst 1 MHOKECTBO 3HAUeHNH (QYHKIH. 1 0 https://resh.edu.ru/
https://edu.skysmart.ru/

8.3. | Criocobbl 3aganust QYHKLIUH. 1 0 https://resh.edu.rw/
https://edu.skysmart.ru/

8.4. | I'padvk yHKIMHM. 1 0 https://resh.edu.ru/
https://edu.skysmart.ru/

8.5. | CaoiictBa (yHKUUH, UX OTOOpaKEHUe Ha 1 1 https://resh.edu.ro/

rpaduxe https://edu.skysmart.ru/

Wroro no pasgeny: 5

Pa3paen 9./strong>.®@yHknun. YncaoBsle GpyHKIHN

9.1. | Yrenue u noctpoeHue rparKoB QyHKLHIL. 1 0 https://resh.edu.ru/
https://edu.skysmart.ru/

9.2. | [Ipumepsl rpadyKoB (GYHKIWIH, OTPA)KAIOIIUX peabHble TIPOLeCChL. 1 0 https://resh.edu.ro/
https://edu.skysmart.ru/

9.3. | ®yHKIUH, ONUCHIBAIOLIIKE TIPSIMYIO ¥ 00paTHYHO MPOMOPLIMOHA/IbHbIE 3aBUCHMOCTH, UX TPa(HKH. 1 0 https://resh.edu.ru/
https://edu.skysmart.ru/

9.4. | I'unepbosa. 2 0 https://resh.edu.ru/
https://edu.skysmart.ru/

9.5. | I'paduk dpyHKLMH y = X2. 2 0 https://resh.edu.ru/
https://edu.skysmart.ru/

9.6. | ®yHKIMH Y = X2,y = X3, 2 0 https://resh.edu.ru/

Yy=Vx, y= X ; rpavuecKoe pelieHre YPaBHEHUH U CHCTeM ypaBHEeHHii https://edu.skysmart.ru/

Wrtoro no pasgeny: 9

Pa3pen 10. IToBTopeHue u 00001eHHe

10.1. | IToBTOpEHNE OCHOBHBIX IOHSITHI X METOZ,0B KYPCOB 7 U 8 K/1accoB, 000011jeHHe 3HaHNH. 2 1 https://resh.edu.ro/
https://edu.skysmart.ru/

Wroro o paszeny: 2

OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 12

9 KVIACC

Ne | HaumenoBaHMe pa3sjie/ioB M TeM NPOrpaMMbl KonuyecTBo yacos JeKTpoHHbIe (LH(POBBIE)

n/n

BCEro | KOHTPO/IbHbIE
padoTsl

o0pasoBaTe/bHbIE pecypchl
NpaKTHYeCKHe

paboTsi

Pa3paen 1. Unciia u Bbruuc/IeHus. [leliCTBHTe/IbHbIE YHC/IA




1.1. | ParioHasbHbIe UnCIa, HPPALMOHA/IbHBIE YHC/Ia, KOHEUHbIE U OeCKOHEUHBIe [IeCSITUUHbBIe APO6H. 1 https://resh.edu.ru/
https://edu.skysmart.ru/
1.2. | MHOXeCTBO /|efiCTBUTE/IbHBIX UKCEJT; [IefCTBUTE/IbHbIE 2 https://resh.edu.ru/
yycia Kak 6ecKOHeuHsble leCTHUHbIe JPOOH. https://edu.skysmart.ru/
1.3. | B3auMHO 07jHO3Ha4YHOE COOTBETCTBHE MeXK/ly MHOXKECTBOM /leHCTBUTE/BHBIX UMCe/ U MHOKECTBOM TOUeK KOOP/AMHATHOH MPSMOH. 1 https://resh.edu.ru/
https://edu.skysmart.ru/
1.4. | CpaBHeHHe [eHCTBUTE/LHBIX Unces], apuMeTHIecKue edCTBHS C AeHCTBUTE/ILHBIMU YHC/IAMA. 2 https://resh.edu.ru/
https://edu.skysmart.ru/
1.5. | IIpubmKEHHOe 3HaUeHHe BeIMUKHBI, TOUHOCTb IPUOIKEHHS. 1 https://resh.edu.ru/
https://edu.skysmart.ru/
1.6. | Okpyr/ieHue ynces. 1 https://resh.edu.ru/
https://edu.skysmart.ru/
1.7. | IlpuKuzKa ¥ OL{eHKa Pe3y/IbTaTOB BHIUNC/TEHUIL. 1 https://resh.edu.ru/
https://edu.skysmart.ru/
Wroro o paszeny 9
Pa3pen 2.YpaBHeHMsI Y HEPaBeHCTBA. Y PaBHeHHMs C O/JHOI NepeMeHHOM.
2.1. | JIuHeiiHOe ypaBHeHHe. 2 https://resh.edu.ru/
https://edu.skysmart.ru/
2.2. | PemteHne ypaBHeHUi!, CBOASIIAXCS K JIMHEWHBIM. 2 https://resh.edu.ru/
https://edu.skysmart.ru/
2.3. | KBagjpaTHoe ypaBHeHuUe. 2 https://resh.edu.ru/
https://edu.skysmart.ru/
2.4. | PelieHre ypaBHeHHUH, CBOJSLIMXCS K KBaJJPaTHbIM. 2 https://resh.edu.ru/
https://edu.skysmart.ru/
2.5. | BukBazipaTHbIe ypaBHEHUSL. 2 https://resh.edu.ru/
https://edu.skysmart.ru/
2.6. | IIpumepsl pellieHNs: ypaBHEHUI TpeThell U YeTBEPTOM CTereHel pa3oykKeHHeM Ha MHOXKUTETH. 1 https://resh.edu.ru/
https://edu.skysmart.ru/
2.7. | Petiierrie [poOHO-pAI[OHATBHBIX YDABHEHHIA. 2 https://resh.edu.ru/
https://edu.skysmart.ru/
2.8. | PelieHre TEKCTOBBIX 3a7jay areOpanyecKiM MeTOZOM. 1 https://resh.edu.ru/
https://edu.skysmart.ru/
Wtoro no paszeny 14
Pa3paen 3. YpaBHeHusl 4 HepaBecTBa. CHCTeMBbI YPOBHEHHH
3.1. | JIuHeliHOe ypaBHeHHe C JBYMsI IlepeMeHHBIMH U eT0 rpaduk. 4 https://resh.edu.ru/
https://edu.skysmart.ru/
3.2. | Cucrema ABYX MHEHHBIX ypaBHEHUH C ABYMS [lepeMeHHbIMU U eé pellleHue. 3 https://resh.edu.ru/

https://edu.skysmart.ru/




3.3. | Pemtenue cucreMm ABYX ypaBHeHHMH, OfHO U3 KOTOPLIX JIMHEHHOe, a [Pyroe — BTOPOH CTeIeHH. 2 https://resh.edu.ru/
https://edu.skysmart.ru/

3.4. | I'padrueckast MHTepIpeTaLys CUCTeMbl YpPaBHEHUH C JIByMsl TlepeMeHHbIMU. 2 https://resh.edu.ru/
https://edu.skysmart.ru/

3.5. | Perierne TeKCTOBBIX 3a7iau arebpanueckum Criocobom. 3 https://resh.edu.ru/
https://edu.skysmart.ru/

Htoro no paszeny 14

Paspen 4. YpaBHeHus u HepaBeHcTBa. HepaBeHcTBa

4.1. | YncoBble HepaBeHCTBA U UX CBOMCTBA. 3 https://resh.edu.ru/
https://edu.skysmart.ru/

4.2. | JIuHeiiHble HepaBeHCTBA C OHOM MepeMeHHON U UX pelleHHe. 3 https://resh.edu.ru/
https://edu.skysmart.ru/

4.3. | CucTeMbl IMHEHHBIX HEPABEHCTB C O/IHOM TIepeMeHHOW U UX pellleHue. 3 https://resh.edu.ru/
https://edu.skysmart.ru/

4.4. | KBajpaTHble HepaBeHCTBa U UX pelleHue. 4 https://resh.edu.ru/
https://edu.skysmart.ru/

4.5. | I'padrueckast HHTepIIpeTaLyst HePaBeHCTB U CUCTeM HepaBeHCTB C IBYMsI IIepeMeHHbIMU 3 https://resh.edu.ru/
https://edu.skysmart.ru/

Wroro no pasgeny: 16

Pazpen 5. @yHkuun

5.1. | KBagpaTuunas ¢yHKIus, eé rpaduk 1 cBoiicTBa. 4 https://resh.edu.ru/
https://edu.skysmart.ru/

5.2. | Ilapabosa, KOOp/MHATEI BEPIUFHbI Tapabosibl, 0Cb CHMMETPHH T1apabosbl. 4 https://resh.edu.ru/
https://edu.skysmart.ru/

5.3. | Crenennble GyHKLMY C HATYPaTIbHBIMY I10Ka3aTeIsIMu 2 U 3, UX TpadyKK 1 CBOKUCTBA. 4 https://resh.edu.ru/
https://edu.skysmart.ru/

5.4. | Tpadwku pynkimii: y =kx, y=kx +b, y=kix, y=axty=ax y=vx, 4 https://resh.edu.ru/

y=xII https://edu.skysmart.ru/

Wroro no pasgeny: 16

Paspen 6.Unc/ioBbie noc/ie0BaTe/IbHOCTH

6.1. | TToHsiTHE YHCIOBOM MOC/IEZ0BAaTe/TbHOCTH. 2 https://resh.edu.ru/
https://edu.skysmart.ru/

6.2. | 3amaHue roces0BaTeIbHOCTH PeKYPPEHTHOM (opMyJI0ii U OpMyJIOi n-ro wieHa. 2 https://resh.edu.ru/
https://edu.skysmart.ru/

6.3. | Apucdmerryeckast ¥ reoMeTprUyecKast IIporpeccuy. 3 https://resh.edu.ru/

https://edu.skysmart.ru/




6.4. | ®opMyssl n-To YeHa apu$MeTHIeCKOl U reoMeTpUUeCKON MPOrpecChii, CyMMBI IIEPBBIX N UIeHOB. 2 https://resh.edu.ru/
https://edu.skysmart.ru/

6.5. | N306pakeHue uieHOB apu(MeTHUECKOM 1 reOMeTPUUYECKO# TPOrpeccii TOUKaMu Ha KOOPAUHATHOM MIOCKOCTH. 2 https://resh.edu.ru/
https://edu.skysmart.ru/

6.6. | JIuHEelHBI 1 SKCIIOHEHLIMATbHBIN POCT. 2 https://resh.edu.ru/
https://edu.skysmart.ru/

6.7. | Cro>KHbIe MPOLIEHTBI. 2 https://resh.edu.ru/
https://edu.skysmart.ru/

Wroro no pasgeny: 15

Pa3pen 7.1losTopenue, 06001enne, CHCTeMaTH3ALMA 3HAHUI

7.1. | Yncna v BBIYMC/IeHUs (3aMTUCh, CPABHEHNE, /IeHCTBHS C eHCTBUTE/bHBIMU UKC/IAMH, YHC/IOBAsI TIPSIMAst; TIPOLIEHTHI, OTHOLIIEHNS], IPOTIOPLIMK; OKpyr/ieHue, | 6 https://resh.edu.ru/

nipubIKeHve, OLieHKa; pelieHre TeKCTOBBIX 3a/iau apiu(MeTHUeCKUM CIiocobom) https://edu.skysmart.ru/

7.2. | AnreGpanyeckue BbIpa)keHus (1peobpa3oBaHue aarebpanyueckrx BbIPXKeHHH, JOMyCTHMbIE 3HAUEHHS) 6 https://resh.edu.ru/
https://edu.skysmart.ru/

7.3. | @yHKIuH (IOCTPOEHKe, CBOWCTBA U3YUeHHBIX (PYHKLMIL; rpadrueckoe pellleHre YPaBHEHUH U UX CHCTeM) 6 https://resh.edu.ru/
https://edu.skysmart.ru/

HWtoro no paszeny: 18

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YUYEBHO-METOJMNYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOIIECCA

OBA3ATEJ/IBHBIE YUYEBHBIE MATEPUAJIBI VI YYEHUKA

7 KJIIACC

1. Mep3nsk A.T'., [TonoHckuit B.B., fikup M.C.; nox peaakiueii [Togonbckoro B.E., Anrebpa,
7 knacc, O611ecTBO € orpaHUUeHHOMN OTBETCTBEHHOCTHIO "M3/1aTeNibCKuii LIeHTP
BEHTAHA-TPA®"; AkiiroHepHoe ob61iecTBo "M3patenscTBo ITpocBeleHue”;

2. Mepansik A.T'., ITonsikoB B.M.; oz pepakiueit [Togonsckoro B.E., Anrebpa, 7 Kiacc,
OO0111eCTBO C OTpaHUUEHHOUW OTBETCTBEHHOCTRIO «M3marensckuii iieHTp BEHTAHA-
I'PA®D»; AxioHepHoe 0011ecTBO «M3aaTennbcTBO TIpocBeienye»; JumakTHuecKme
Marepuasbl

8 KIIACC

1. Mep3nsk A.T'., [Tononckuit B.B., fikup M.C.; nox peaakiueii [Togonbckoro B.E., Anrebpa,
8 kacc, OO6111eCcTBO € OrpaHUUeHHOW OTBETCTBEHHOCTBIO «V3/1aTe/TbCKU LIEHTP
BEHTAHA-TPA®»; AkirioHepHoe o61iecTBo «31aTenbcTBo [IpocBerenye ;

2. Mep3nsik A.T'., TTonsikoB B.M.; oz pepakiueit [Togonsckoro B.E., Anrebpa, 7 Kiacc,
OO0111eCTBO C OTpaHUUEHHOUW OTBETCTBEHHOCTRIO «M3marensbckuii iieHTp BEHTAHA-
I'PA®D»; AxiroHepHoe 0011ecTBO «M3aaTennbcTBO TIpocBeienye»; JumakTHueckme
Marepua’sbl

9 KITIACC

1. Mep3nsak A.T'., [Tonorckuit B.B., fikup M.C.; oz pepaknueii [Tomonbckoro B.E., Anre6pa,
9 ksacc, OO6111eCcTBO C OrpaHUUeHHOW OTBETCTBEHHOCTBIO «V3/1aTe/TbCKU LIEHTP
BEHTAHA-T'PA®»; AkipioHepHoe o61mecTBo «l3matesibcTBo [TpocBelenue» ;

2. Mep3nsik A.T'., TTonsikoB B.M.; oz pepakiuedt [Togonsckoro B.E., Anrebpa, 7 Kiacc,
OO0111eCTBO C OrPAaHUYEHHOW OTBETCTBEHHOCTHIO «M3maTenbckuii ieHTp BEHTAHA-
['PA®D»; AxioHepHoe 0011ecTBO «M3aaTennbeTBO TIpocBeiene»; JumakTHuecKye
Marepuaribl

METOJUYECKHUE MATEPUAJIBI VISl YUUTEJIA

7 KITIACC

Mep3nsak A.T'., [Tonorckuit B.B., Ikup M.C.; oz pemaknueii [Togonsckoro B.E., Anrebpa, 7
Kacc, OOBITecTBO ¢ orpaHUYeHHOMN OTBeTCTBeHHOCTHIO "M3matenbckuil ieHTp BEHTAHA-TPAD";
AxionepHoe o61ectBo "M3aatenscTBo ITpocBeirienre"; MeToauueckoe mocobue

8 KITIACC

Mep3nsk A.T'., TTononckuii B.B., Akup M.C.; nox penakiueii [Togonsckoro B.E., Anrebpa, 8
Kacc, OOBIIecTBO ¢ OrpaHAYeHHON OTBeTCTBeHHOCTHIO "M3matenbckuit ieHTp BEHTAHA-TPAD";
AxnmonepHoe o6miectBo "M3parenbctBo ITpocseirienne";

9 KJTIACC



Mep3nsk A.T'., [TonoHckuit B.B., fikup M.C.; nox pepakiueii [Togonbckoro B.E., Anrebpa, 9
Kacc, OOI1ecTBO ¢ orpaHHYeHHON 0TBeTCTBeHHOCTHIO "M3maTenbckuii ieHTp BEHTAHA-TPA®";
AxuonepHoe o61iectBo "U3natensctBo TIpocBeirienre"; MeTtoauueckoe mocobue

I ®POBBIE OBPASOBATEJ/IBHBIE PECYPCbhI 1 PECYPCBI CETU UHTEPHET

7 KJIIACC

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

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

8 KITACC
https://resh.edu.ru/subject/16/8/

https://edu.skysmart.ru/

https://justmath.ru/

9 KJ/IACC
https://resh.edu.ru/subject/16/9/
https://skysmart.ru/

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



https://oge.sdamgia.ru/
https://justmath.ru/
https://skysmart.ru/
https://resh.edu.ru/subject/16/9/
https://justmath.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/subject/16/8/
https://justmath.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/subject/16/7/

MATEPUAJ/IbHO-TEXHUYECKOE OBECIIEYEHME OBPA3OBATEJ/IbBHOI'O
ITPOLECCA

YYEBHOE OBOPY/JOBAHUME

. KnaccHbIii MHCTPYMEHT /it pab0ThI YUEHUKOB Y IOCKHU, TIPOBE/IEHUsT PACUETOB U
BBIYMC/IEHUH, TOCTPOEHUS UepTeXkell — K/IaCCHbIE JIMHENKH, TPeyTrO/IbHUKU C Pa3IUuHbIMU
yriamu (30°, 45° 1 60°), TpaHCTIOPTHD, I[UPKYJIb, PyJI€TKa, OeJIblii U [IBETHOW MeJl.

. Mogenu /15 u3yueHUsi reoMeTpruUecKuX (Uryp — 4acTu L|eJIoro Ha Kpyre,
TPUTOHOMETPUYECKHUN KPYT, CTePEOMEeTPUYHBIN Habop, HabOpbl TeOMETPUUECKUX MO/IeNel 1
(dburyp c pa3BepTKOM.

. [TeuaTHbIe MaTepurabl [/1s1 pa3faud Ha yPOKaxX — MOPTPEThI BBIJAOIUXCS YUEHBIX B
o0/1acT¥ MaTeMaTHKH, AUAAKTUYeCKre MaTepHrasibl 1o anrebpe v reoMeTpUn, KOMITIEKThI
Tab/IuI],

. TexHuueckre cpeficTBa 00yuyeHHsl KOMITbIOTeD Tpero/iaBaTeisi, MyIbTUMeJUHbIN
MPOEKTOp, MUHTepPaKTHUBHas JOCKa.

ObOPYJOBAHMUME VI ITPOBEAEHUSA ITIPAKTUYECKHUX PABOT

JIuneiika
yuyeHnueckas 20
™M

YTONbHUK
TJITACTUKOBBIN
(30-60)
YronbHUK
TJ1TaCTUKOBBIN
(45,45)
Lupkynb
y4eHUueCcKui
Tpancrioptup
yueHHUYeCKui



