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HOACHUTEJIBHASA 3AIINCKA

Anrebpa sABisSeTCS OJHUM U3 OMNOPHBIX KypCOB OCHOBHOIO OOILEro
o0Opa3oBaHus: OHA 00ECIeUnBaeT U3yUeHUE APYIUX JAUCLHUIUIMH, KaK €CTECTBEHHO-
HAay4YHOr0, TaK W TYMAaHUTApPHOIO LMKIOB, €€ OCBOCHHE HEOOXOAUMO s
IPOAODKEHUs 00pa30BaHUs U B ITOBCEHEBHOM X U3HU. Pa3BuTue y oOyuaronmxcs
HAyYHBIX TPEJCTABICHUNH O TMPOUCXOXKACHUM U CYLUIHOCTH alreOpandecKux
abcTpakuuii, cnocobe oTpakeHHs MaTeMaTHYeCKOM HAYKOMW SBICHUHN U MPOILIECCOB
B IpUpOJE W OOIIECTBE, POJIM MATEMaTHYECKOTO MOJEIUPOBAHUS B HAYyUYHOM
NO3HAHUM U B IPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOI'O MUPOBO33PEHUS
M Ka4eCTB MBIILJICHHS, HEOOXOIUMBIX AJIs aAaNTallid B COBPEMEHHOM IIU(POBOM
oOmectBe. M3yueHue anreOpbl oOecleUMBAET pa3BUTHE YMEHHUs HaOII0JaTh,
CpaBHMBaTh, HAaXOAWTb 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTU MBIILUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTh CBOM JEHCTBUS M BBIBOBI,
dopmynupoBath yTBep)kaeHH. OcBOEHUE Kypca alredpbl 00ecneurnBaeT pa3BUTHE
JOTUYECKOTO MBIIIJICHUS] OOYYaroIUXCs: OHM HUCHONB3YIOT JACIyKTUBHBIE U
UHAYKTUBHBIE PACCyXJEeHUs, 0000LIeHNEe U KOHKPETU3alnio, a0CTparupoBaHue u
ananoruto. OOyuenume  airebpe  mpennosaraeT  3HAYUTEIBbHBIA  O00BEM
CaMOCTOSITENIbHON ~ JI€ATEIbHOCTH OOYyYalolUXCsl, IO3TOMY CaMOCTOSATEIbHOE
pelIeHune 3aa4 SIBISIETCS peau3aliuei 1eaTeIbHOCTHOTO MPUHILINAIIA 00YUYEHUS.

B cTpykType nporpaMmMbl yaeOHOTro Kypca «Anredpay st OCHOBHOTO OOIIETo
o0pa30oBaHMsI OCHOBHOE MECTO 3aHHMMAIOT COJEP>KATEIbHO-METOIUUYECKUE JIUHUU:
«Unucrna w BBIUMCICHUS», «ANTeOpanyecKkue BBIPAKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «Dynkiumy. Kaxnas u3 3TUX COAepKaTeIbHO-METOIUYECKUX
JVHUH pa3BUBAETCS HAa NPOTSHKEHUU TPEX JIET U3YUEHHUS Kypca, B3aUMOEHCTBYS C
ApPYyTMMH €ro JHHHUSIMH. B Xone wu3ydeHuss ydeOHOro Kypca O0O0ydaroImumcs
IPUXOJUTCS JIOTHYECKH PacCyKAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBsA3M ¢ 3TUM B mporpaMMy y4yeOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKM, NPEICTaBICHHbIE BO BCEX OCHOBHBIX pa3jerax
MaTeMaTHIECKOro 00pa3oBaHUS U CIIOCOOCTBYIOIINE OBJIAJCHUIO 00YyYaIOIIUMUCS
OCHOB  YHUBEpPCaJIbHOrO Mmaremarudeckoro s3pika. CopepkaTenbHOM U
CTPYKTYPHOM OCOOEHHOCTBIO ydeOHOro Kypca «Anredpa» SBISETCA €ro
VHTETPUPOBAHHBINA XAPAKTEP.

Copepxanne nuHUM «Yucna W BBIYUCICHUA» CIYKUT OCHOBOW JJif
JANbHEHNIIEro U3y4YeHUs MaTeMaTHKU, CIOCOOCTBYET Pa3BUTHIO y OOYyYarOIIUXCS
JOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUS TIOJIB30BATHCS alTOPUTMAaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl TIOBCEIHEBHON
KU3HU. Pa3BUTHE NMOHATHA O YMCIe HAa YPOBHE OCHOBHOTO 00IIero oopazoBaHus
CBS3aHO C pPAMOHAIBHBIMH M HMPPANHOHATBHBIMU YHCIaMH, (OPMHUPOBAHHUEM



NpEACTABICHUN O JEHCTBUTEIHLHOM YUCTIE. 3aBEPILICHHE OCBOEHUS YUCIOBOU JIMHUU
OTHECEHO K CpeHeMY 00111eMy 00pa30BaHUIO.

ConepxaHue IByX anreOpandeckux JUHUN — « AJIre0pandecKue BhIPAKSHUS
U «YpaBHEHUS] U HEPABEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO y OOYyYArOIIUXCS
MaTEMaTUYECKOTO arrmapara, HeOOXOJAMMOTrO JiS PelIeHUs 3aJad MaTeMaTHKH,
CMEXKHBIX MPEIMETOB U TPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOIO
oOmiero oOpazoBaHusl Y4eOHBIM MaTepuan rpyNIUpPYEeTcsl BOKPYT PalMOHATBHBIX
BbIpOKEHUM. AnreOpa JEMOHCTPUPYET 3HAUEHHWE MATEMAaTUKH KakK s3bIKa s
MOCTPOCHUSI MaTEMaTUYECKUX MOJEJNEH, OMUCAHHUS TMPOLECCOB U  SBJICHUHN
peanbHOrO MUpa. B 3agaun 00yueHus anredpe BXOIIT TaKKe JaibHEHIee pa3BUTHE
AITOPUTMHUYECKOTO MBILIIEHUS, HEOOXOIMMOI0, B YaCTHOCTH, ISl OCBOEHHUS Kypca
uHDoOpMaTUKKA, W  OBJAJICHWEC HABBIKAMU  JICAYKTUBHBIX  PACCYKICHUH.
[IpeoOpazoBanre CHUMBOJBHBIX (DOPM CIIOCOOCTBYET DPA3BUTHIO BOOOPAKEHUS,
CIIOCOOHOCTEH K MAaTEMaTUYECKOMY TBOPYECTRY.

Conepsxanne GyHKIMOHATBHO-TPAPUUECKON IMHUM HAIlEJICHO Ha MOJIyYeHHE
oOy4JaronMMucs 3HaHUW O (PYHKIMSAX KaK Ba)KHEHIIeW MaTeMaTuuecKod MOJAeNn
JUISl OTIMCAHUS U UCCIIEA0BAaHUS PA3HOOOPA3HBIX MPOIECCOB U SBJIICHUN B MPUPOJIE U
oOmectBe. M3ydeHne maTepurana ciocoOCTBYET Pa3BUTHIO y 00YUAIOLIUXCSl yMEHUS
UCIIOJIb30BaTh pa3/IMYHbIE BBIPA3UTEIbHBIE CPEJICTBA S3bIKA MATEMaTUKH —
CJIIOBECHBIC, CHMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJIaa B (OpMUpPOBAHUE
MPEACTABICHUM O POJIM MATEMATUKHU B PA3BUTUU LIMBUIU3AIMYU U KYJIbTYPBHI.

CornacHo ydeOHOMYy IUlaHy B 7-9 Kiaccax wH3ydaercsi Y4eOHBIM Kypc
«Anrebpa», KOTOpBIN BKIIOYAET CIEAYIOIINE OCHOBHBIE pPAa3/eNibl COJEP KAHMS:
«Yucna ¥ BBIYHUCICHUN», «ANTreOpandeckre BBIPAKEHUS», «YPaBHCHHUS U
HEPABEHCTBA», « DYHKIUW.

Ha uzyuenue yuebHoro kypca «Anredpa» orBoautcs 306 yacos: B 7 kjacce —
102 gaca (3 yaca B Hefneno), B 8 kiacce — 102 gaca (3 yaca B Hefieno), B 9 kiacce
— 102 4gaca (3 4aca B He/IeIIO).



COJAEPXKXAHME OBYUYEHUA
7 KIIACC

Yuciia 1 BEIYHCICHUA

Jlpobu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEX0] OT OAHOW (PopMbI 3ammcu
npobeit k gpyroit. IloHsTME palMOHAIBHOTO 4YHCJA, 3aluCh, CpPaBHEHHE,
yHOPSAOYMBAaHUE  PALMOHAIBHBIX uuced. Apudmernueckue JeicTBUS €
palMOHAIBHBIMY 4YMclIamMu. Pemenue 3aga4 U3 peaJbHOW IIPAKTHKM HA 4acTH, HA
IpoOu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeJEM: OIpeAelieHne, MNpeodpa3oBaHue
BBIPXKEHUI HAa OCHOBE OIpeNeeHUs, 3aIUCh 00apIMX yucel. [IpoueHTsl, 3anuce
IPOLEHTOB B BHUJE ApoOU U JpoOU B BHUJIE MPOLEHTOB. TpU OCHOBHBIC 33J]aud Ha
IIPOLIEHTHI, PEIICHUE 3a1a4 U3 PEaIbHON IPAKTHKHU.

[IpumMeHEHME TPU3HAKOB  JEIMMOCTH, pAa3joKEHUE Ha  MHOXKHUTEIH
HaTypaJbHbIX YUCEIL

PeanbHble  3aBHCcHMMOCTH, B TOM  4ucie IpsMas u  oOpaTHas
IPONOPLIHOHAIBHOCTH.

AuredpanvecKue BbIPpAKEHUA

[IepeMeHHBIE, UHCIOBOE 3HAYEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlonmycTuMbIe
3Ha4YeHUs NepeMeHHbIX. [IpeacraBnenne 3aBUCMMOCTH MEXK1y BEJIMYMHAMU B BUJIE
(dopmybsl. Berauucnenus no popmynam. IlpeodpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBuUia MpeoOpa3oBaHUs CYMM H
IIPOM3BENICHUH, TTpaBUjIa PaCKPbITUS CKOOOK U IIPUBEIEHUS OJOOHBIX CIIaracMbIX.

CBoiicTBa CTENEHH C HATYPAJIbHBIM TOKA3aTEJIEM.

OpnHounensl 1 MHOrouwineHbl. CreneHp MHOrowieHa. CioKeHue, BbIYMTAaHHUE,
YMHOKE€HHE MHOTOWIEHOB. POPMYIIbl COKPAIEHHOIO YMHOXKEHUS: KBaJAPaT CyMMBbI
U KBaApar pasHocth. PopmyJiia pa3HOCTH KBaIpaToB. Pa3iiokeHne MHOIOUYJICHOB Ha
MHOXHUTEIIH.

YpaBHeHUsS U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, IpaBuja MpeoOpa3oBaHUs YypaBHEHMUS,
PABHOCWIBHOCTb YPaBHEHUU.

JIuHeliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YHWCIO KOPHEH JMHEWHOIO
YPaBHEHMUS, pEUIEHUE JINHENHBIX YpaBHEHUI. COCTABICHUE YPABHEHUM 10 YCIOBUIO
3a1aun. Penienue TeKCTOBBIX 3a/1a4 C IOMOLIBIO YPaBHEHUH.

JIuneiiHoe ypaBHEHHE C JABYMs NEpEeMEHHbIMH U ero rpaduk. Cuctema IByX
JIMHEWHBIX YPAaBHEHHMU C JByMs INEPEMEHHBIMH. PemeHue cucrem ypaBHEHHU
CIoco0OM MOACTaHOBKU. [IprMephl pereHust TEKCTOBBIX 3a]a4 ¢ TOMOIIBIO CUCTEM
YPaBHCHUU.

DOyHKIUU



Koopaunara Touku Ha npsMon. Uucnossle npoMexyTku. Paccrosaue Mexay
JIBYMsI TOUKAMU KOOPAMHATHOMN IIPSAMOM.

[IpssmoyronpHas cuctema xkoopaunat, ocu OX u Oy. Alciucca u opauHaTa
TOUYKH HAa KOOPAMHATHOM I10cKoCcTH. [IpuMepsl rpadukoB, 3a1laHHBIX (GOpMYJIaMu.
Urenue rpadukoB peanbHbIX 3aBUcuMocTeil. [lonsitue pynkmuu. I'padux Gynkiuu.
CroiictBa ¢ynkuuii. JIuneitnas ¢pynkuus, e€ rpaduk. ['paduk Gpynkuuum y = [X|.
['paduueckoe penieHne IMHEWHBIX YPAaBHEHUN U CUCTEM JIMHEHHBIX YPaBHEHHM.

8 KUIACC

Yucia v BBIYUCTICHUS

KBagparspiii kopeHb w3 uwcia. [loHsarne o0 uWppamMoOHATLHOM YHCIIC.
JecsaTuunbie TpUOIMKEHUST UppAMOHANIbHBIX yncen. CBoiicTBa apu(pMEeTHYECKUX
KBaJpaTHBIX KOPHEN U X MPUMEHEHUE K MPEeOOPa30BAHUIO YUCIIOBBIX BhIPAKEHUN
Y BBIYUCIIEHUAM. [[eliCTBUTEIbHBIC YHCIIA.

Crenens ¢ 1eNIbIM MOKa3zaTeneM U €€ cpoiicTBa. CTanaapTHas 3aMKCh YMCIIA.

AnredpanvecKue BbIpaKeHUs

KBanpatHsblil TpEXUIEH, pa3ioKeHNe KBAIPATHOTO TPEXWICHA HA MHOKUTEH.

AnreOpanveckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckoil JpoOu.
CnoxxeHue, BbIYMTAaHUE, YMHOXXEHHE, JeJeHHe aireOpanvyeckux JpoOe.
PanimonanbHbIe BRIpXKEHUS U UX TTPeoOpa3oBaHue.

YpaBHeHUs U HEPABEHCTBA

KBagparnoe ypaBHenue, popmyiia KOpHeil KBaJipaTHOro ypaBHeHus. Teopema
Buera. Pemenune ypaBHeHWN, CBOIAIIMXCS K JMHEWHBIM M KBaJPaTHBIM.
[Ipocreitmume qpoOHO-palMOHANTBHBIC YPaBHEHUSI.

I'paduueckas unTepnperanusi ypaBHEHUN ¢ JBYMsI IEPEMEHHBIMU U CUCTEM
JVHENHBIX YpAaBHEHUW C JBYMs NEpEeMEHHbIMH. [Ipumepsl peuieHuss cucrem
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aire0pandyecKUuM CIIoCOOOM.

HucioBble HEPABEHCTBA U UX CBOWMCTBA. HepaBeHCTBO ¢ OAHON MEPEMEHHOM.
PaBHOCUNIBHOCTE HepaBeHCTB. JIMHEHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM.
CucTteMbl TMHEHHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DOyHKUMHA

[Toustue dpynkiuu. O61aCTh ONMPEISTICHNUS U MHOKECTBO 3HAUCHUN (DYHKITUU.
CrnocoObI 3a1anus GyHKIUI.

I'paduk dynkuuu. Yrenue cBoiicTB (yHKuMH no €€ rpaduky. Ilpumepst
rpad@uKoB QYHKIIH, OTPAKAIOIMINX PeAIbHbIE TTPOLIECCHI.



OyHKINMM, OMUCHIBAIOIIME TMPSAMYI0 M OOpaTHYyI0 MPOHOPIHOHATbHBIC
3aBHCHMOCTH, UX rpadukn. Oyrkimn Y = X2, Y = X3, y = VX, y=|x|. ['paduueckoe
pelICHNE YPABHEHNUN U CUCTEM YPAaBHEHUM.

9 KJIACC

Yucia 1 BBIYUCICHUA

PanmonanpHple yncna, UppalloOHATbHBIE YHCIIa, KOHEYHbIE U OCCKOHEUHBIC
JecATUYHBIE ApoOU. MHOXKECTBO AEUCTBUTENBHBIX YUCEN, AEHCTBUTEIbHBIC YK CIIA
Kak OECKOHEUYHbIE JecATUYHBbIe ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXIYy MHOXECTBOM JICHCTBUTEIBHBIX YUCEII U KOOPJAUHATHOM MTPSIMOM.

CpaBHeHHE JEUCTBUTENBHBIX YHUCEN, apuPMETHUYECKue MACUCTBUS C
NENCTBUTEIbHBIMU YU CIIAMU.

Pa3mepsl OOBEKTOB OKPY’KAIOIIETO MHUPA, [JIUTEIBHOCTh MPOIIECCOB B
OKpY’KaroLIEM MUPE.

[TpubnuxEHHOE 3HAYCHUE BEIUYUHBI, TOUHOCTh NpUOIKeHus. OKpyriieHue
yucen. [Ipuknaka u oneHka pe3yiabTaTOB BBIYMCICHUN.

YpaBHeHUs] H HEPABEHCTBA

JInneliHOe ypaBHEHME. PemeHne ypaBHEHUM, CBOASAIIMXCS K JIMHEUHBIM.

KBangpatHoe ypaBHeHME. PemeHne ypaBHEHNH, CBOASIIMXCS K KBaAPATHBIM.
buksanparHoe ypaBHeHue. IIpuMepsl pelieHust ypaBHEHUN TPETbEU U YETBEPTOU
CTENEHEN Pa3JI0KEHUEM HA MHOKUTEIU.

Pemenne npoOHO-pallMOHANIBHBIX YpaBHEHMI. PemieHue TEKCTOBBIX 3aaad
anreOpanyecKuM METOJIOM.

VYpaBHeHuEe ¢ OByMsi NIEPEMEHHBIMU U ero rpaduk. Pemenue cucrem AByX
JIMHEMHBIX YPAaBHEHUH C IByMs [IEPEMEHHBIMU. PellleHne CUCTEM IBYX YPaBHEHU,
OJIHO W3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpoi creneHu. ['paduueckas
MHTEPIIPETalNs CUCTEMBl YPABHEHUM C IBYMsI IEPEMEHHBIMH.

Petenre TekcTOBBIX 3a7a4 aareOpandeckuM CrocoOoM.

HucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne NMHEHHBIX HEPABEHCTB C OJHOM IepeMeHHOW. Pemenne cucrem
JIMHEWHBIX HEPABEHCTB C OJHOW IepeMeHHOW. KBaagpaTHele HEpaBEeHCTBA.
I'paduueckass wuHTEepnperanusi HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMH.

DOyHKIUU

KBagparuunas ¢ynkums, e€ rpaduxk u cBoictBa. I[lapabona, KoopauHATHI
BEPIIMHBI TapadO0JIbl, OCh CAMMETPHUH MApa0OJIbI.

Ipaduxu Gyrkmuit: Y = kx, y = kx + b, y = k/x, y = x3, y =X, ¥ = |x|, i ux
CBOMCTBA.



YucaoBble MOCJIe10BATEILHOCTH M MPOIrPECCHH

[IoHsiTHE YKMCIOBOW MOCIENOBATEIBLHOCTU. 3aJaHUE IOCJIEN0BATEIBHOCTH
peKyppeHTHOH hopmyioit u popmyIioi N-ro djieHa.

Apudmernueckas U reoMerpuyeckas mnporpeccud. @opmyisbl N-ro 4jieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrPecCuii, CyMMbI ITEPBBIX N YIECHOB.

N3o0paxkenne uineHOB apuMETUYECKOH M TEOMETPUUYECKON MpOTrpeccuit
TOYKaMH Ha KOOPJAWHATHOM IUIOCKOCTH. JIMHEWHBIA U DKCIIOHEHLMAJIBbHBIA POCT.
CI10KHBIE TPOLICHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUHSA TIPOI'PAMMBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHLIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHMS NIPOrpaMMbl y4eOHOro Kypca
«Anrebpa» xapaKTepHU3yrOTCS:

1) matpuoTnyeckoe BOCIUTAHHE:

IPOSIBICHHEM MHTEpeca K IMPONUIOMY M HACTOSAMIEMY POCCHUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOUIEHWEM K  JIOCTH)KEHHSIM  POCCHUHCKHX
MaT€MaTUKOB U POCCUICKOW MaTeMaTHYECKOW HIKOJbI, K HCIIOJb30BAaHUIO ATUX
JOCTUKEHHUM B IPYrUX HayKaxX U NPUKIAAHBIX cepax;

2) rpaskaaHcKoe H JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJHEHUIO 00SI3aHHOCTEN rpakIaHUHA U peali3aliu €ro
npaB, TMPEJICTABICHUEM O MaTeMaTHYEeCKUX OCHOBaX (yHKIMOHUPOBAHUS
Pa3IMYHBbIX CTPYKTYp, SBJIECHUH, MPOLEAYP IPpaKAaHCKOro oOIiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKICHHUIO 3TUYECKUX MPOOJIEM, CBI3aHHBIX
C NpPaKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN HAyKd, OCO3HAHHUEM BaXXHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B JACSITEIBHOCTH YUYEHOTO;

3) Tpy10BOE BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTHBHOE Y4YacCTHE€ B PEIICHUH NPAKTUYECKUX 3aaad
MaTeMaTUYECKOW HAaIMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMaTHYECKOIO
o0pa3oBaHMsI Ha TMPOTSHKCHUHM BCEH JKU3HU I YCHEHIHOW TpodecCHOHATbHON
JESTEIbHOCTH M Pa3BUTHEM HEOOXOTUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOEHUEM MHUBUYAIbHOW TPAEKTOPUU 00PA30BAHUS U )KM3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJBbHOMY M  3CTETUYECKOMY  BOCIPHUSATHUIO
MaTEMaTUYECKUX OOBEKTOB, 3ajay, PELICHHUH, pacCyX JCHHH, YMEHUIO BHUJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NO3HAHHUSA:

OpUEHTALME B JI€ATEIIbHOCTH Ha COBPEMEHHYI) CHCTEMY Hay4HbIX
IPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YENOBEKA, MPUPOJIbI U
oOlecTra, MOHMMAHMEM MAaTEMAaTHUYECKOW HAyKM Kak cdepbl dYeloBeueCKon
NEeATENbHOCTH, JTANOB €€ Pa3BUTUSA W 3HAYMMOCTH JJI PA3BUTHS LIMBUIM3ALNU,
OBJIAJICHHEM SI3bIKOM MATEMATHKU U MATEMATHYECKOW KYJBTYpPOW Kak CPEICTBOM
NO3HAHUS MHpPA, OBJAJEHUEM IMPOCTEUIIMMU HAaBBIKAMHU HCCIEI0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usuyeckoe BocnUTaHUe, (POPMHPOBAHHE KYJIbTYPbl 310POBbS H
IMOLMOHAJILHOIO0 0JIaronoJy4ms:

TOTOBHOCTBIO TMPUMEHATh MaTEMaTHYECKHWE 3HAaHUS B HMHTEPECAX CBOETO
30pOBbsl, BENEHUS  370pOBOro  oOpa3a KHU3HM  (300pOBOE  IHTAHUE,
cOAaHCUPOBAaHHBIA PEXUM 3aHATHUH U OTAbIXa, peryyspHas Quandeckas
AKTUBHOCTH ), CPOPMUPOBAHHOCTHIO HaBbIKA PEPIIEKCUH, TPU3HAHUEM CBOETO MTpaBa
Ha OIIMOKY U TaKOro e MpaBa JIPyroro 4ei0BeKa;

7) 3K0JIOTHYeCKOe BOCIIMTaHHE:

OpHEHTALMEN HAa IPUMEHEHNE MATEMATHYECKUX 3HAHUM JIJIs1 peIeHUs 3a1a4 B
00JIaCTH COXPAHHOCTU OKPY’KaIOIIEW Cpe/ibl, MNIAHUPOBAHUS MOCTYIKOB U OLIEHKU
UX BO3MOJKHBIX IOCJIEACTBUI AJIsl OKPYIKAIOUIEH Cpeibl, 0OCO3HAHUEM TT100aIbHOIO
XapakTepa 3KOJOTHYECKUX poOJieM U IMyTell UX pelieHHs;

8) ajanTanus K M3MEHAIHMMCH YCJIOBUAM COLMAIBHON W NPUPOIHOU
cpeabl:

TOTOBHOCTBIO K JACUCTBUSM B YCIOBHUAX HEONPEAEIEHHOCTH, ITOBBILICHUIO
YPOBHsI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUUECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHUE YUUTHCS y APYIHX JIOAEH, MpUoOpeTaTb B COBMECTHOM AESITEIbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHLIUU U3 OIbITA IPYTUX;

HEOOXOJUMOCTBIO B (OPMHUPOBAHMM HOBBIX 3HaHWW, B TOM YHUCIE
(GopMynupOBaTh UJIEU, TOHITHSA, TUIIOTE3bl 00 OOBEKTAX U SIBICHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(QUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEN, IUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYID  CHUTYyalUlO, BOCHPUHHUMATh
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TPEOYIOUIMII KOHTpPMEp, KOPPEKTHUPOBATH
IpPUHUMAaeMble pEIICHUsT U AeWCTBUSA, (OPMYyIUPOBATH M OIICHUBATh PHUCKH U
NOCJIEICTBUSL, POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIbTATDBI
Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA

ba3oBble jjornyeckue aeiicTBUA:

e BBIBIITH U XapaKTEPHU30BaTh CYIECTBEHHBIE PU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TOHATHI, OTHOLIEHUN MEXIy MOHATHUSAMH, (OPMYIUPOBATH
ONpENENCHUs] IOHATUW, YCTAHaBIMBATh CYIIECTBEHHBIA  IPHU3HAK
KJlaccu(uKanmy, OCHOBAaHUS JUisi OOOOIIEHUS W CpaBHEHHUS, KPUTEPHUU
IIPOBOJIMMOI0 AHAJIN3A;

e BOCIpPUHHMATH, (OPMYJIUPOBATH U  NIPEOOpPA3OBBIBATh  CYXKICHUS:
YTBEPAUTENIbHBIE M OTPULIATENIbHBbIE, €IWHUYHbIC, YAaCTHbIE U OOLIME,
YCIIOBHBIE;



BBISIBJSITD ~ MATEMAaTHMYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
npoTUBOpeuHsl B (pakTax, AaHHBIX, HAOIMIOJEHUSAX M YTBEPKICHUSX,
npeasiaraTh KpUTEPUU JIJIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;
JieNlaTh BBIBOJBI C MCIIOJNb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3AKIFOUEHHH, YMO3AKIFOUEHH 110 aHAJIOTUH;
pa30upaTh J10Ka3aTeNbCTBA MATEMATHUYECKUX YTBEPXKIECHUN (MPSIMbIE U OT
MPOTUBHOTO), MPOBOAUTH CAMOCTOSTEIbHO HECIOXXHBIE JI0KAa3aTEeNIbCTBA
MaTeMaTHYecKUX (aKToB, BBICTpaUBaTh apryMEHTALMI0, TPUBOAUTH
IpUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATHh CIOCOO penieHus ydyeOHOM 3ajaud (CpaBHUBATH HECKOJIBKO
BApUAaHTOB pEUICHMs, BbIOMpaTh Haubonee MNOAXOAAIUNA C YUYETOM
CaMOCTOSITEJILHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble HcaiaeaA0oBaTe/JIbCKIue I[eﬁCTBHﬂ:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIICAOBATEIbCKANH HHCTPYMEHT TO3HAHHMS,
(GbopMyIMpOBaTh BONPOCH], (UKCHUPYIONIME MPOTUBOpEUne, Mpodiaemy,
CaMOCTOSATEJILHO YCTaHaBIIMBaTh HMCKOMOE U JaHHOE, (HOPMHPOBATH
THIIOTE3Y, apTYMEHTHPOBATh CBOIO MTO3UIUIO, MHEHHE,

MPOBOJIUTH IO CAMOCTOSATEIBLHO COCTABICHHOMY IUIAHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIICOBAHHUE IT0 YCTAaHOBJICHHIO OCOOCHHOCTEH
MaTeMaTHYECKOro 00BbEeKTa, 3aBUCUMOCTEH 00BEKTOB MEXKITY COOO;
CaMOCTOSITENILHO (hOpPMYJIHPOBAaTH OOOOIIEHUSI U BBIBOABI IO pe3yjbTaTaM
MPOBEAEHHOTO HAOJIOEHUS, WCCICIOBAHMS, OICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIIECHHIA;

IIPOTHO3MPOBATh BO3MOXKHOE PAa3BHTHE IIPOIECCa, a TAKXKE BBIIBUTATH
IIPEJIITOJIOKEHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISIBIISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HH(OpMAIUHU, JaHHBIX,
HEOOXOJIMMBIX JJIsl PEILICHUS 3a/1auu;

BBHIOMpaTh, aHAIU3UPOBATh, CHUCTEMATHU3UPOBATh W HUHTEPIPETUPOBATH
uH(OpMaIMIO Pa3TUYHBIX BUJOB U (OPM MPEACTABICHHUS;

BBIOMpATh (GOpMy TpeACTaBiICHUS HHPOpPMAIMK U HWLUIIOCTPUPOBATH
perraemMple 3amadd CXeMaMH, JuarpaMMaMid, WHOW TpaduKkod W Hux
KOMOMHAIUSIMU,

OLICHMBATh HAAEKHOCTh WH(OpPMAIMU TIO KPUTEPHUSAM, MPEAJIONKEHHBIM
y4HUTENIeM Uil CHOPMYITHPOBAHHBIM CAMOCTOSTENBHO.

KOMMyHI/IKaTI/IBH])Ie YHuBeEpcajibHbIC yqeﬁnble HeﬁCTBHﬂ:

BOCIIPUHUMATDH U (bOpMy.TII/IpOBaTB CYKIACHUA B COOTBECTCTBUM C YCIIOBUAMU
" OCIIsIMHA O6H_ICHI/I$I, ACHO, TOYHO, I'PaMOTHO BEIPAXXaTh CBOIO TOYKY 3PCHUA



B YCTHBIX M IMCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS 10 XOJy PELICHHUS
3a/1a4yu, KOMMEHTUPOBATh MOJYyYEHHBIN PE3yJIbTaT;

e B Xo07€ 00CYXIEeHHs 337]aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIAEMOU TEMBI,
poOJIEMBI, pelaeMoil 3a/1auu, BHICKAa3bIBATh UCH, HAIICJICHHBIE HA MTOUCK
pELICHMS, COIOCTaBIATh CBOM CYXKIEHUA C CYXICHHUSAMH JIPYTUX
YYaCTHUKOB JUanora, oOHapy>KMBaTh Pa3jivMuhe U CXOACTBO IO3MIIMH, B
KOPPEKTHOU GopMe hopMyIupoBaTh pa3HOIIACHSs, CBOM BO3PAKEHNUS,

e IPEACTABIATH  pE3yabTaTbl  PEIICHWS  3aJayd,  OKCIIEPUMEHTA,
UCCJIEIOBaHMsI, MPOEKTA, CAMOCTOSITEILHO BRIOUPATH (pOpMAT BBICTYIUICHUS
C YY€TOM 3aJ]a4 MPE3EHTALNHU U OCOOCHHOCTEN ayIUTOPHH;

e TOHMMATh ¥ UCIOJIb30BATH IPEUMYIIECTBA KOMAHIHON Y HHIUBULYAIbHOM
paboTHI MpU PEIICHUH YYECOHBIX MAaTEMAaTHYECKUX 3a71aY;

e IPUHUMATH L€ COBMECTHOM AEITEIbHOCTH, TUIAHUPOBATh OPraHU3aLHI0
COBMECTHOM paboThl, pacmpenensiTb BUIBI padoT, JOrOBapUBAThHCA,
o0CyX1aTh Mpolecc U pe3ynbTaT padboThl, 000011aTh MHEHUSI HECKOJIBKUX
JIIOJICH;

e YyYacTBOBaTh B TPYIIOBbIX (opmax paboTsl (00cykaeHHs, OOMEH
MHEHHUSIMH, MO3TOBBIE LUTYPMbI U IPYTHE), BBIMOIHATH CBOIO YacTh padOThI
U KOOPJWHHUPOBATh CBOM [JEWUCTBUS C JPYTUMH YJIE€HAMH KOMAaHJbI,
OLICHMBATh KAa4e€CTBO CBOErO BKJIaJa B OOMIMHA MPOAYKT MO KPUTEPUSM,
c(OpMYIMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PerynsiTuBHbIe YHMBepcajbHbIe YUeOHbIe 1elCTBUS
Camoopranusanus:

e CaMOCTOSITEJIBHO COCTABJIATH ILJIaH, aJITOPUTM pEUIEHUs 3aAadd (W €ro
4acTh), BBIOMpATh CIOCOO pEIIEHUs C YYETOM HMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBATb U KOPPEKTUPOBATH
BAapUAHTHI PEIICHUN ¢ YI4ETOM HOBOM MHMOPMAIIHH.

CaMOKOHTPOJ/Ib, JMOLMOHAIbHBIN HHTEJVIEKT:

e BJIAJIETh CIIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJISI IPOLIECCa U pe3yJibTaTa
pelIeHns] MaTEMAaTUYECKOM 3a/1a4u;

e MPEABUAECTH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh ITPU PELICHUH 3a/1a4H,
BHOCHUTH KOPPEKTUBHI B JIEITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HalJIEHHBIX OIIMOOK, BBISIBJIEHHBIX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3YJIbTATA JEATEIIBHOCTH IMIOCTABIEHHON LETU U
YCIIOBUSIM, OOBSICHATh HMPUYUHBI JOCTUKEHHSI WM HEAOCTHXKEHUS LIEJH,
HaxXOJIUTh OMMOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI



K xoHmy oOyuenuss B 7 KJjaacce OOy4arOIIMiCs TMOMYYHUT CIEAYIOIIHE
IpEeIMETHBIE PE3YJIbTATHI:

Yuciaa v BBIYUCTICHUS

BrinonnsaTe, couerass yCTHbIE W MUCBMEHHBIE NPUEMBI, apUPMETHUECKUE
JNEUCTBUS C pallMOHAJIBHBIMU YUCIIAMU.

HaxomuTh 3HaueHUs] YUCIOBBIX BBIPAKEHUHN, MPUMEHSTH pPazHOOOpa3HbIC
crocoObl U MPUEMBI BBIUMCICHUSI 3HAYEHUIN JPOOHBIX BBIPAKEHUM, COJAEPIKALIUX
OOBIKHOBEHHBIE U JIECSITUYHBIE APOOH.

[Tepexoauts OT oxHOM (hOpMBI 3amucH Yucen K Apyroi (mpeoOpa3oBBIBaTh
JECATUYHYIO TPOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTHU
B 0€CKOHEYHYIO JECATUYHYIO IPOOH).

CpaBHUBaTh U yNOPAI0YMBATH PALIMOHAJIBHBIEC YHCIA.

OKpyriaTh yucna.

BrInosHITh NPUKUAKY U OLICHKY pe3yJbTaTa BHIYMCIICHUHN, OLIEHKY 3HAUCHU I
YUCJIOBBIX BBIPAKCHHI. BBINONHATE AEHUCTBHS CO CTENEHSMH C HATypaJlbHBIMU
MOKA3aTEISIMH.

[IpuMeHATH NPU3HAKU ACIMMOCTH, PA3JI0KEHUE HA MHOKUTEIU HATYpaIbHBIX
qucell.

Pemate mpakTHKO-OpUEHTUPOBAHHBIE 33/1a4d, CBSI3AHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPLHOHAIBHOCTBIO BEJUYHMH, IMPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl PELICHUs 33Ja4 ¢ YYETOM OTPaHUYEHHI, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpuBaeMbIX 0OBEKTOB.

AnredpanvecKkue BbIPpaKEeHUs

Hcnonws3oBarh anredOpanvecKyro TEpPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€
B IIPOLIECCE OCBOEHUSI y4eOHOT0 MaTepHaia.

Haxonute 3HaueHusi OyKBEHHBIX BBIpQXEHUW NPU 3aJaHHBIX 3HAYCHHSIX
IIEPEMEHHBIX.

BrinonHsTs npeoOpazoBaHust EIOT0 BHIPAKEHUSI B MHOTOUWIEH NPUBEACHUEM
NOJO0OHBIX CaraéMbIX, PACKPhITHEM CKOOOK.

BpINOMHATE YyMHOKEHHE OJHOYJIEHA HAa MHOTOWIEH M MHOIOWIECHa Ha
MHOTOWIEH, TPUMEHSATH (DOPMYJIIBI KBaJpaTa CYMMBI U KBaJipaTa pa3HOCTH.

OcCyIIecTBISATh PA3TOKEHUE MHOTOWICHOB HAa MHOMKHUTEIM C ITOMOIIBIO
BBIHECEHUS 32 CKOOKM OOLIEr0 MHOXKHUTENS, TPYNIIUPOBKU CIaraeMblX, IPUMEHEHUS
(bopMyI1 COKpaIIEHHOTO YMHOKEHUS.

[IpuMensaTs npeodpa3oBaHUsT MHOTOUYWICHOB IS PEIIEHUs Pa3IMYHBIX 3a/1a4
U3 MAaTEMAaTHKHU, CMEXHBIX IPEIMETOB, U3 PEATbHON MTPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEH C HATYpPaJbHBIMU MOKA3aTEISAMH IS
npeoOpa3oBaHUs BEIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA



PemaTte yMHElHBIE yYpaBHEHUS C OJHOW MNEPEMEHHOM, IMPUMEHSS ITpaBUiIa
nepexo/ia OT UCXOJHOTO ypaBHEHUS K paBHOCUIBHOMY eMy. [IpoBepsiTh, sBhsieTcs
JIM YUCJIO KOPHEM ypaBHEHHUSI.

[IpumensaTs rpaduyueckrie METObI IPU PEIICHUH JTUHEHHBIX YPaBHEHUHN U UX
CHCTEM.

[TonOuparh mpuMepsl Map YHUCEN, SIBISIOMIUXCSA PEHICHHEM JMHEHHOTO
ypaBHEHUS C IBYMS TICPEMCHHBIMH.

CTpouTh B KOOPAMHATHON MJIOCKOCTH IpaduK TMHEHHOTO YPaBHEHUS C IBYMsI
EePEMEHHBIMH, MOJIB3YSACh TPAPUKOM, TPUBOIUTH TPUMEPHI PEIICHUS YPABHEHUS.

Pemate cructempl IBYX JTMHEHHBIX YpaBHEHUHN C IBYMs IEPEMEHHBIMH, B TOM
yuce rpaduyecKu.

CocraBnaTh W pemniath JHUHEHHOE YpPaBHEHHE WJIM CHUCTEMY JIMHEHHBIX
ypaBHEHHUH MO yCIOBHIO 337a4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
331441 MOJyYEHHBIN pPE3yJIbTarT.

DOyHKUMHA

N3o0paxaTrh Ha KOOPAMHATHOM MPSMOIM TOYKH, COOTBETCTBYIOILIUE 3a/JaHHBIM
KOOpAMHATAM, JTy4H, OTPE3KH, HHTEPBAJIbI, 3alIMCHIBATh YMCIOBBIE MPOMEXKYTKH Ha
anreOpanveckoM si3bIKE.

OTMeuaTh B KOOPJMHATHOM IJIOCKOCTH TOYKH IO 3a/IaHHBIM KOOpJUHATaM,
CTpOUTH rpaduku TUHEHHBIX GyHKIUi. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh € TMOMOIIBI0 (QYHKIHA W3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMUMHAMHU: CKOPOCTh, BPEMsS, PACCTOSHUE, II€HA, KOJIMYECTBO, CTOMMOCTH,
IPOU3BOAUTEILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuts 3HaueHHE PYHKIIMU IO 3HAYCHHIO €€ apTryMeHTa.

[Tonumars rpadudeckuii cnocod MpeACTaBICHUS W aHAIM3a MHPOPMAIIHH,
U3BIIEKATh M HHTEPIIPETUPOBATH HH(POPMALIHIO U3 TPAPUKOB PEATBHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.

K xonimy oOydenuss B 8 kJjacce OOy4aromUMiCS TMOTYYUT CIEAYIONINE
IpPEeIMETHBIEC PE3yIbTaTHI:

Yucia 1 BBIYUCTCHUA

Hcnonbs3oBarh HayaibHBIE MPEACTABICHUS O MHOMXECTBE JCHCTBUTEIBHBIX
YUCeN JJISl CPAaBHEHUS, OKPYTJIICHUS U BBIYUCICHUN, N300paKaTh TCHUCTBUTEIHHBIC
Yyyciia TOYKaMU Ha KOOPAMHATHOM IIPSIMOM.

[IpuMeHaTh TOHSATHE apU(METUYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpAaTHbIE KOPHU, UCIIONB3YS MPU HEOOXOAMMOCTH KAJIbKYJSATODP, BBIMOJIHSITH
npeoOpa3oBaHusl BBIPAKEHUH, CONEPXKAIIUX KBaJpaTHbIE KOPHHU, HWCHOIB3Ys
CBOMCTBA KOPHEM.

Hcnonb3oBarh 3amucu OOJBIIMX W MAJNBIX YUCEN C MOMOIIBIO JTECATHIHBIX
npobeii u creneHelt yucia 10.



AnredpanvecKue BbIpaKeHUs

[IpuMeHATP TNOHATHE CTENEHW C LEIbIM IO0KA3aTelIeM, BBIIOJHSATH
npeoOpa3oBaHUsl BEIPAXKEHUH, COIEPKAITUX CTEIEHHU C LIEJIBIM MTOKa3aTeIeM.

BrInonaHATh TOXKIECTBEHHBIE MPE0OPa30BAHMS PAllMOHATBHBIX BEIPAKEHUN Ha
OCHOBE MPaBWJI ACHCTBUIN HaJ MHOTOUYICHAMH U areOpandecKuMH APOOSIMH.

PackiianpiBaTh KBagpaTHBINA TPEXUWIEH HA MHOXKHUTEIIH.

[IpumensTh mpeoOpazoBaHus BRIPAKESHUH 711 pelIeHUs Pa3IuyHbIX 3a]1a4 U3
MAaT€MaTHKH, CMEXHBIX ITPEIMETOB, U3 PEATIbHOU MIPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHelHbIe, KBAaJIpaTHbIE YPAaBHECHUS W PallMOHAIbHBIC YPABHEHHS,
CBOJSILIMECS K HUM, CHCTEMBI IByX YPABHEHHI C IBYMSI IEPEMEHHBIMH.

[IpoBoauTe mpocrenmme UCCIeA0BaHUsl YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE ¢ TIPUMEHEHUEM TpaduuecKuX MpeacTaBiIeHni (YCTaHABIUBATh, UMEET
T ypaBHEHUE WJIM CHUCTEMA YPABHEHUM PELICHHS, €CIM HUMEET, TO CKOJBbKO, W
npouee).

[TepexoauTh OT cioBecHOM (HOPMYIUPOBKU 3aJaud K €€ anredpandeckon
MOJEA C TIOMOIIBID COCTABJIICHUS YPABHEHUS WJIM CHUCTEMBlI YPaBHEHUI,
WHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 33J1a4M MOJTYYEHHBIN PE3yJIbTaT.

[IprMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB AJISI CPABHEHUS, OLICHKH, PEIIATh
JMHEWHBIC HEPABEHCTBA C OJIHOM IIEPEMEHHOM 1 UX CHCTEMBI, J1aBaTh rpa)UIeCcKyIo
WJUTIOCTPALMIO0 MHOKECTBA PEIIEHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUMHA

[TonuMaTh U HUCMOIB30BATh (PYHKIIMOHAIBHBIE TIOHSATUS U A3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYCHMS), OMPENeiaTh 3HAUeHHE (DYHKIMH MO 3HAYCHUIO
apryMeHTa, ONPEACNISITh CBOMUCTBA PYHKITUH 10 €€ rpaduKy.

Crpouts rpaduku 31eMeHTapHbIX QYyHKIMA BUAA:

y=k/x,y = x4 y=x3y=|X|, y = VX, OIHCHIBATH CBOICTBA YHCIOBOI (yHKIUH
1o e€ rpaduky.

K kxoHiy oOydenuss B 9 kJacce oOyyaromUiCAd MOJYYUT CIEAYIOIINE
IPEAMETHBIE PE3YIIBTATHI:

Yucia v BBIYUCTICHUS

CpaBHUBaTh U yNOPAI0YMBATH PAIMOHAJIBHBIE U UPPALMOHATILHbBIC YUCIIA.

Brinonusts apudmeTnueckue NecTBUS ¢ pallMOHAIBHBIMY YHCIIaMU, COUETAast
YCTHBIE U MHUCbMEHHBIE MPUEMBI, BBIINOJIHATh BBIYMCICHUS C MPpPAlMOHAIbHBIMU
YU CIIAMU.

Haxonute 3HaueHUs CTENEHEN C LIENBIMU OKA3ATEIISIMU U KOPHEN, BBIYUCIIATH
3HAYEHHS YUCIIOBBIX BBIPAKCHUM.

OKpyTJISITh NEHUCTBUTENBbHBIE YHUCIA, BBINNOJHATh MNPUKUAKY pe3yibTara
BBIUMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.



YpaBHeHUs U HEPAaBEHCTBA

Pemiats nuHeliHbIe M KBaJIpaTHBIC YPAaBHEHUS, YPABHEHHU I, CBOISIIINECS K HUM,
npocTeime ApoOHO-paAIIMOHATBHBIC YPAaBHEHUSI.

Pemats cuctembl ABYX JIMHEMHBIX YpaBHEHUN C ABYMsI MEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHUI, B KOTOPBIX OJTHO YPAaBHEHUE HE SABISETCS JIMHEUHBIM.

Pemiate TekcTOBBIE 3ajauu  ajreOpamdeckuM CrIocoOOM C  MOMOIUIBIO
COCTaBJICHUS YPABHEHUS UJIM CUCTEMBI JIBYX YPABHEHUM C IByMs IEPEMEHHBIMH.

[IpoBoauTe mpocrenme UCCIEA0BaHUsl YPABHEHUM U CUCTEM YpPAaBHEHUH, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUuecKuX MpeIcTaBlieHu (YCTaHaBIMBATh, UMEET
JU ypaBHEHUE WIM CHUCTEMa YPAaBHEHUHN PEIICHHS, €CIIU UMEET, TO CKOJIbKO, U
npouee).

Pemate nuHeliHBIE HEpPABEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, H300pakaTh
pelIeHre HEPABEHCTB HA YHUCJIOBOM MPSIMOM, 3alUCHIBATH PEIICHUE C MOMOIIBIO
CUMBOJIOB.

Pemate  cucTEMBI  JTUHEWHBIX  HEPABEHCTB, CUCTEMbl  HEPAaBEHCTB,
BKJIIOYAIOIIME KBAJpaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHHE CHCTEMbI
HEPABEHCTB Ha YUCJIOBOM MPSIMOM, 3alUCHIBATh PEIICHUE C TOMOIIBIO CHMBOJIOB.

Hcnonb3oBaTh HEpaBEHCTBA MPU PEIICHUN PA3IMYHbBIX 3a]1a4.

DyHKUIMHA

Pacnio3naBate (yHKIMM u3ydeHHBIX BHAOB. [loka3bBaTh CXeMaTHYECKU

pacIoyiokeHUe Ha KOOPIMHATHOM TUTIOCKOCTH rpadukoB GyHKIUM Buga: Y = KX, y =
kx + b,y =kix,y=ax2 + bx + ¢, y =, y =X, y = |X|, B 3aBECHMOCTH OT 3HAUYCHNiT
KO2(pPUIIMEHTOB, ONMMCHIBATH CBOMCTBA (DYHKITUH.

Crpouth U u300paxaTh CXeMaTHYECKU rpadUKU KBaJApPAaTUUYHBIX (PYHKIUH,
OINMCHIBATh CBOMCTBA KBaIpaTHUHBIX (PYHKIUH MO UX rpaduxam.

Pacnio3znaBate kBaapaTHuHyl0 (QYHKIUIO 110 (HopMyIie, TPUBOIUTH TPUMEPHI
KBaIpaTUYHBIX (DYHKLMIA U3 peabHOM )XKU3HU, PUBUKHU, T€OMETPUH.

YuciaoBble MOCIe10BATEIbHOCTH M IPOrPecCUH

Pacnio3znaBath apuMeTHYECKyI0 U FT€OMETPUUECKYIO IPOTPECCUH IIPU Pa3HbBIX
crioco0ax 3aJjaHus.

BBINONAHAT  BBIYMCIEHHS C HCHOJB30BaHHEM (opmMysl N-ro 4ieHa
apu(pMeTUYECKON U reOMEeTPUUECKOI MPOTrPeCCHid, CyMMbI IIEPBBIX N UJICHOB.

N300paxkaTh ujI€HBl MOCJIEN0BAaTEbHOCTH TOYKAMHU Ha KOOPAMHATHOM
IJIOCKOCTH.

Pemate 3amaum, CBsI3aHHBIE C YHMCIOBBIMH IOCJEI0BATEIBHOCTSMU, B TOM
quciie 33a4d U3 peanbHOM JKU3HU (C MCIIOJIb30BAHUEM KaJIbKYJISATOPA, HUPPOBBIX
TEXHOJIOTHU).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
KosnvecTBO yacon DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM undposbie
Ne ni/m P Kontpoabnbie | IIpakTnueckue (nup )
NMPorpamMMmsblI Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypcsl
1 Hucna v BeruucieHus. J(eMcTBUTENbHBIE 9 0 0 bubmmoreka [JOK
yucia https://m.edso0.ru/7f419d08
5 YpaBHEHHs 1 HEPABEHCTBA. Y paBHCHUS C 14 1 0 bubnmnorexa [JOK
OJIHOM MEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBa. CHCTEMBI 14 1 0 bubmuotexa [{OK
ypaBHEHUH https://m.edso0.ru/7f419d08
bu6mmorexa [IOK
4 .H 1 1
VYpaBHeHUs 1 HepaBeHCTBAa. HepaBeHcTBa 6 0 htts://m.edsoo.ru/7f419d08
bubmuoreka [JOK
5 o 16 1 0
YHIIR https://m.edso0.ru/7f419d08
bu6nuorexa [IOK
6 4 15 1 0
HEHIOBRIC TOCICAOBATENLHOCTH https://m.edsoo.ru/7f419d08
[ToBTOpeHue, 06001IeHNE, CHCTeMAaTH3AIINS bu6nuoreka [IOK
7 - 13 1 0
3HaHUHN https://m.edsoo0.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 97 6 0
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HNOYPOYHOE IIVTIAHUPOBAHHUE

9 KJIACC
Kosaun4vecTBOo 4acoB DJIeKTPOHHBbIE
Ne JlaTa nudpoBbIe
Tema Ypoka KOHTpOJIbHLIe HpaKaneCKne (bp
n/n Bcero HU3yUeHus o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
ParnoHansHbIE YKCIIa,
1 UppaoHalIbHbIC YMClIa, KOHCUHEIC 1 https://resh.edu.ru/
PP 04.09.2023
1 OECKOHEYHBIC JIECATUYHBIC IpoOU
MHOX€ECTBO HENCTBATEILHBIX
2 YHCeJl; JCHCTBUTENILHBIE YHCIIa KaK 1 https://resh.edu.ru/
07.09.2023
OECKOHEUYHBIE IeCATUYHBIC APOOU
BzanmMHO ogHO3HAYHOE
COOTBETCTBUE MEXKIY MHOXECTBOM
3 IEeUCTBUTENBHBIX YUCEI U 1 https://resh.edu.ru/
. 08.09.2023
MHO>KECTBOM TOYEK KOOPJIUHATHOM
MPpAMO
CpaBHEHME AEHCTBUTEIBHBIX YUCEII,
4 apudMeTUIECKUE TEUCTBUS C 1 https://resh.edu.ru/
puc 11.09.2023
IEHACTBUTEIBHBIMH YHCIAMHU
[TpubmmkéHHOE 3HaUEHNE
5 1 https://resh.edu.ru/
BEJIMYMHBI, TOYHOCTH TTPUOJIMIKEHUS 14.09.2023
6 OKkpyTiIeHHe Yncen 1 https://uchi.ru/
24 15.09.2023
7 OkpyriieHne uncen 1 https://uchi.ru/

18.09.2023
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[Tpukuaka u OlleHKa pe3yIbTaToOB

8 BLIYUCIICHUIM 21.09.2023 et 1t
[Tpukuaka v orieHKa pe3yIbTaTOB .
9 https://uchi.ru/
BBIYHCIICHUIA 22.09.2023
JIuneitnoe ypaBHeHue. Pemenue BuG 110K
HNOJTHOTEK
1 .
0 ypaBIfeHHH’ CBOJIIIXCA K 25.09.2023 | https://m.edsoo.ru/7f43bf66
TUHEHHBIM
Jluneiinoe ypaBHeHue. Pemenue BuG 110K
HOIHOTEK
11 i
YPABTCHI, EROMIINIRET £ 28.09.2023 | https://m.edso0.ru/7f43bf66
JTUHEHHBIM
KBagparnoe ypaBHeHue. Pemenue Bu6 LIOK
nOIMOTEeKA
12 i
YPABHCHIH, CROBIIIRIXCH & 29.09.2023 | https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
KBagparnoe ypaBHeHue. Pemienue BuG 10K
NOJIMOTEKA
13 i
YPABHCHIH, CROMIIHXCA 02.10.2023 | https://m.eds00.ru/7f43c542
KBaJIpaTHBIM
14 bukBagpaTHbie ypaBHEHHUS bubmmorexa [JOK
AP P 05.10.2023 | https://m.edsoo.ru/7f43c3d0
15 bukBanpaTHbie ypaBHEHUS bubmorexa [TOK
APATHHIE YD 06.10.2023 | https://m.eds00.ru/7f43¢3d0
[Ipumeps! penieHus: ypaBHEHUN
16 TpEThel U YeTBEPTOH CTeneHEH 09.10.2023 https://uchi.ru/
pa3oKEHUEM Ha MHOKUTEITH o
IIpumepsl penieHus ypaBHEHUN
17 TPETbEW U YETBEPTON CTETIIEHEN 12.10.2023 https://uchi.ru/
Pa3I0KEHUEM Ha MHOKHUTEIH o
18 Pemenne npoOHO-paliMOHaNbHBIX bubnuorexa [IOK
YpaBHCHHIA 13.10.2023 | https://m.edsoo.ru/7f43c9b6
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Pemenne npoOHO-paninoHaIBHBIX

bu6mmoreka [JOK

19
YpaBHCHHIA 16.10.2023 | https://m.edsoo.ru/7f43c9b6
Pelienne TeKCTOBBIX 33724 .

20 https://uchi.ru/
anreOpandecKuM METO0M 19.10.2023
Penrenne TeKCTOBBIX 3a1a4 .

21 https://uchi.ru/
anreOpandecKuM METOI0M 20.10.2023
Pelenne TekCTOBBIX 33724 .

22 https://uchi.ru/
anreOpandecKuM METO0M 23.10.2023 AERS.IAUCL. I
KonTtponbHas paboTa mo Teme .

23 https://uchi.ru/
"VYpaBHEHUs ¢ OIHOM TlepeMeHHOoN" 26.10.2023 MRS IUCALILE

24 YpaBHeHHE C IByMS IEPEMEHHBIMU bu6nuoreka [IOK
U ero rpapuk 27.10.2023 | https://m.edsoo.ru/7f43d0b4

95 VYpaBHEeHUE ¢ ABYMS [IEPEMEHHBIMU bubnmoreka [JOK
U ero rpaduk 09.11.2023 | https://m.edsoo.ru/7f43d0b4
Cucrema ABYX JIMHEHHBIX

26 ypajaHeHI/m C IBYMsI IEPEMEHHBIMU 10.11.2023 https://resh.edu.ru/

u e€ perieHue
CucreMa ABYX JIMHEWHBIX

27 ypajsHeHMﬁ C IIBYMsI IEPEMEHHBIMU 13.11.2023 https://resh.edu.ru/
U €€ pelieHue
Cucrema AByX JTMHEHHBIX

28 ypajaﬁeHm/I C IBYMs IIEPEMECHHBIMHU 16.11.2023 https://resh.edu.ru/
U e€ pelieHue
CucremMa ABYX JIMHEHHBIX

29 YPaBHEHUU C IBYMs IIEPEMEHHBIMU 17.11.2023 https://resh.edu.ru/

U €€ peneHue
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Pemenne cucreM nByX ypaBHEHHH,

bubmuorexa [JOK

30 OALHO 13 KOTOP HXVHHHGHHOQ a 20.11.2023 | https://m.edsoo.ru/7f43d23a
JPyroe — BTOPOU CTENeHU
Pelenue cucteM ABYyX YpaBHEHHI,
31 OIHO U3 KOTO LIXIJIIH}IIJe;II;oe a bubmorexa HOK
A P . ’ 23.11.2023 | https://m.edsoo.ru/7f43d55a
JIPyToe — BTOPOU CTEIICHU
Pemenue cucte aBHCHMI,
32 0 Ilfo I;I;I KOI;IOT;;[( '?IZ};{);;EOEH&HHH bubmorexa LOK
a p . ’ 24.11.2023 | https://m.edsoo.ru/7f43d55a
JIPyroe — BTOPOM CTEIECHU
Pemenne cucrteM IByX ypaBHEHUM,
33 OJIHO U3 KOTO Hxin};e;goe a buGmorera [IOK
5 PBIX ’ 27.11.2023 | https://m.edsoo.ru/7f43d55a
JPyroe — BTOPOU CTENEeHU
['paduueckas HHTEpIIpETAIIUSI
34 CHCTEMBI YpPaBHEHHUH C IBYMsI 30.11.2023 https://resh.edu.ru/
HepeMeHHI)IMI/I
Pelenre TEKCTOBBIX 3a7a4
35 https://resh.edu.ru/
anredpanyeckuM cnocodom 01.12.2023 :
Penrenyne TeKCTOBBIX 3a1a4
36 https://resh.edu.ru/
anreOpandecKumM CrocoooM 04.12.2023 : Hl
Konrponbnas padora o Teme
37 https://resh.edu.ru/
"CucrteMbl ypaBHEHH" 07.12.2023 :
YucnoBbie HEPABCHCTBA U UX
https://resh.edu.ru/
38 cBoficTBa 08.12.2023 e eenECll
39 HUucnoBble HEPABEHCTBA U UX bubnuoreka [IOK
CBOICTBa 11.12.2023 | https://m.edsoo.ru/7f43ad5a
40 JIuHeliHble HEPABEHCTBA C OTHOU bubnmoreka [JOK
MePEMEHHON U UX pPEIICHUE 14.12.2023 | https://m.edsoo.ru/7f43af08
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JIuHeiiHbIe HEpaBEHCTBA C OJHOM

bu6mmoreka [JOK

41
NEPEMEHHON U UX pelIeHHe 15.12.2023 | https://m.edsoo.ru/7f43af08
42 JIuneliHbIE HEPABEHCTBA C OHOU bubnuoreka [JOK
MIEPEMEHHOM U UX pelIeHUE 18.12.2023 | https://m.edsoo.ru/7f43af08
43 CI/ICT(:,MLI J'II/IHGf/iHbiX HEPABEHCTB C hitos://uchi.ru/
OJ/IHOM TTEPEMEHHOMN U UX peIICHUE 21.12.2023
44 CI/ICT?MH JII/IHCIZHLiX HEPaBEHCTB C hitos://uchi.ru/
OJTHOM NTEPEMEHHOMN U UX peIICHUE 22.12.2023 I
CucreMbl TUHEMHBIX HEPABEHCTB C .
45 https://uchi.ru/
OJIHOI MepeMEHHON U UX pellleHne 25.12.2023 MRS IUCALILE
46 KBaznpaTHble HEpaBEHCTBA U UX bu6mmorexa LIOK
pelieHne 28.12.2023 | https://m.edsoo.ru/7f43b098
47 KBagparHble HepaBEeHCTBA U UX bubnmoreka [JOK
perieHue 29.12.2023 | https://m.edsoo.ru/7f43b21e
48 KBagparHsle HEpaBEeHCTBA U UX bubnuoreka [IOK
peuieHue 12.01.2024 | https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HEpaBeHCTBA U UX bubmuorexa [IOK
perieHue 15.01.2024 | https://m.edsoo.ru/7f43b5a2
50 KBaznpaTHble HEpaBEHCTBA U UX bu6mumorexa [IOK
penieHue 18.01.2024 | https://m.edsoo.ru/7f43b5a2
['paduueckas naTEpIpETALIML
o1 HZ ;1:36HCTB u CI/ICT:MpHe ':BCHCTB c bubamorexa LOK
P P 19.01.2024 | https://m.edsoo.ru/7f43b098
JBYMS IEPEMEHHBIMH
I'paduuecka epupera
52 Hle) ;I)BIZI{{CTB :I I;I:IIZTSI\IZPH: EII-I]::{CTB c brbnmorexa LTOK
P P 22.01.2024 | https://m.eds00.ru/7f43b098
JByMsI TIEpEMEHHBIMU
53 KonTponbHas pabota no teme bu6nuorexa LIOK
"HepaBencTna" 25.01.2024 | https://m.edsoo.ru/7f43b098
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KBanpaTtuunas ¢pynkuus, e€ rpadux

bu6mmoreka [JOK

>4 U CBOMCTBA 26.01.2024 | https://m.edsoo.ru/7f4396c6
55 KBanparuunas ¢pynkuus, e€ rpapux bubnuoreka [JOK
M CBOMCTBaA 29.01.2024 | https://m.edso0.ru/7f439842
56 KBagparnunas ¢ynkius, e€ rpadux bubnunorexa [JOK
U CBOMCTBA 02.02.2024 | https://m.edsoo.ru/7f4399b4
[Tapabomna,
o | e e
P ’ P 05.02.2024 | https://m.edso0.ru/7f439eb4
napadoJIbI
ITapabGona, KOOpAUHATHI BEPIIHHEI
58 na pa6OJIBI OCBI:;[/IMMGT an bubmorexa HOK
P ’ P 08.02.2024 | https://m.edsoo.ru/7f43a03a
napaboJIbl
[Tapaboira, KOOPAMHATHI BEPITHHBI
59 mapadoIIBl, OCh CHMMETPHUH bubmmorexa [OK
P ’ P 09.02.2024 | https://m.edsoo.ru/7f43alac
napadoJIb
ITapaboma, KOOpAMHATEI BEPIIHHEI
60 mna pa6OJ'IBI OCchlI[/IMMeT I/II/Ip bubmorera [IOK
P ’ P 12.02.2024 | https://m.edsoo.ru/7f43a31e
napadoJTbI
ITapabGona, koo a e
61 mna pa6OJiILI OCBIZZII[/II/;IIM;? fmpmHHH bubmorexa LOK
P ’ p 15.02.2024 | https://m.edsoo.ru/7f43a526
napaboJbl
[Tapaboira, KOOpAMHATHI BEPITHHBI
62 mapadoIIBl, OCh CHMMETPHUH bubmorexa HOK
P ’ p 16.02.2024 | https://m.edso0.ru/7f43a526
napaboJTbt
I'padpuxu pynkmmii: y = kx, y = kx
63 https://resh.edu.ru/
+b, y=k/x, y=X°, y=vX, y=Ix 10.02.2024 | ReESEEULT
I'paduku pynkuuii: y = kx, y = kx
64 https://resh.edu.ru/
+b, y=k/x, y=x7, y=vx, y=|x| 22.02.2024 ~ —PrEEELIL
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I'paduku pynkumii: y = kx, y = kx

https://resh.edu.ru/

05 +b, y=k/x, y=x7, y=vx, y=|x| 26.02.2024 PRI
I'paduxu pynkmmii: y = kx, y = kx

66 https://resh.edu.ru/
+b, y=k/x, y=x, y=vx, y=Ix| 20.02.2024 P
I'paduku pynkmmii: y = kx, y = kx

67 https://resh.edu.ru/
+ b, y=k/x, y=x3, y=vx, y=[X| 01.03.2024 :
I'paduxu pynkmmii: y = kx, y = kx

68 https://resh.edu.ru/
+b, y=k/x, y=x?, y=vx, y=lx| 04.03.2024 | oG

69 KonTponbHas pabota no teme bubnmoreka [JOK
"Oyukrn" 07.03.2024 | https://m.edsoo.ru/7f43ab84

70 [TonsTHE YMCIOBOM bubnuotexa [JOK
MOCJIENOBATEILHOCTH 11.03.2024 | https://m.edsoo.ru/7f43e6¢c6
3amaHue Mocjae10BaTeIbHOCTH

71 eKyppeHTHOU (HopMyJIoi 1 bubmorera [JOK
PetyPP . Py 14.03.2024 | https://m.edsoo.ru/7f43ebda
dbopMmyIioii N-TO YneHa

79 ApudmeTrnueckas u bu6morexa [IOK
reoMeTpruyecKas porpeccuu 15.03.2024 | https://m.edsoo.ru/7f43ed7e

73 Apudmernueckas u bubnuorexa [IOK
reoMeTpHuuecKas porpeccun 18.03.2024 | https://m.edsoo.ru/7f43f3b4
®opmyIbl N-ro YieHa

74 apu(hMeTHIECKOU U bubnmorexa [JOK
reOMETPUYECKON MPOTrpeCcCui, 21.03.2024 | https://m.edsoo.ru/7f43f58a
CYMMBI TIEPBBIX N YJICHOB
@opMyIisl N-T0 YIeHa

75 apudmMeTnueckoit n bubmmorexa [IOK
reOMETPUYECKOM MPOTpeCcCui, 22.03.2024 | https://m.edsoo.ru/7f43ef2c

CYMMBI IIEPBBIX N 9JIEHOB
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®opMyibl N-TO YIeHa
apupMETHIECKON 1

bu6mmorexa [IOK

76 r€OMETPUYECKON IIPOrpecCHil, 01.04.2024 | https://m.edsoo.ru/7f43f0c6
CYMMBI TIEPBBIX N UJICHOB
®opmyJibl N-TO YiIeHa
77 apu(pMeTHIECKON U bubmmorexa [IOK
r€OMETPUUECKON TPOrpeccuil, 04.04.2024 | https://m.edsoo.ru/7f43f72e
CYMMBI TIEPBBIX N UJICHOB
®opmyIbl N-ro YieHa
78 apu(pMeTHIECKON U bubnmoreka [JOK
TreOMETPUIECKOH MPOTPECCHH, 05.04.2024 | https://m.edsoo.ru/7f43f8a0
CYMMBI TIEPBBIX N YJICHOB
H300paxkeHne 4ieHoB
apu(pMEeTHIECKON U
79 reOMETPUYECKON nporpeccvnﬁ 08.04.2024 https://uchi.ru/
TOYKAMH Ha KOOPJAMHATHON
TUIOCKOCTH
H300paxkeHre Y4IeHOB
apu(pMeTHIECKON U
80 reOMETPHUIECKOMN nporpeccvm?l 11.04.2024 https://uchi.ru/
TOYKaMH Ha KOOPJAMHATHOMN
TUIOCKOCTH
81 JPSICI)/ICI-FIFCI/IHBII/I Y DKCTIOHEHIIUATbHBIN 15 082004 httos://uchi.ru/
82 CI105KHBIE TTPOLICHTBI bubmorexa LIOK
15.04.2024 | https://m.edsoo.ru/7f43fe0e
83 CIoKHBIE MTPOLICHTHI bubnnorexa [IOK
18.04.2024 | https://m.edsoo.ru/7f4401a6
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KonTponbHas pabota no teme

bu6mmoreka [JOK

84 "UucoBbie OCIET0BATEILHOCTH" 19.04.2024 | https://m.edsoo.ru/7f4404f8
[ToBTOpeHue, 06001IeHNE U
crucTeMaTu3anus 3HaHuil. 3anuce,

85 cpalBHeHHe, IIEWCTBUS C 99 04.2024 https://uchi.ru/
JIEHCTBUTEIIEHBIMY YUCITAMH,
YHCIIOBAs TPsSIMast
[ToBTOpeHwue, 06001IeHNE U
CHUCTeMaTH3alisl 3HAHUM. .

86 [TporeHThI, OTHOIIECHUS, 25.04.2024 fttps./uchL.ruf
MIPOTIOPITUN
[ToBTOpeHue, 06001mIeHNE U
CHUCTeMaTH3allis 3HAHUH. .

87 OkpyriieHne, NpUOIKCHHE, 26.04.2024 Dttt
OIIEHKA
[ToBTOpeHue, 0600mIeHNE U

88 cucreMarusanus 3HaHui. Pemenue bu6mmorexa [IOK
TEKCTOBBIX 3a71a4 apuPMETHUECKUM 27.04.2024 | https://m.edsoo.ru/7f443b12
crocooom
[ToBTOpeHME, 0000IICHNE U

89 cHCTeMaTHU3alus 3HaHUi. Pemenne bubmuotexa [JOK
TEKCTOBBIX 3a71a4 apuPMETHUECKUM 02.05.2024 | https://m.edsoo.ru/7f443cd4
crocobom
[ToBTOpenue, 0600IIEHNE 1

90 cHCcTeMaTHU3alus 3HaHui. Pemenne bubnuoreka [IOK
TEKCTOBBIX 3a7a4 apu(pMETUIECKIM 03.05.2024 | https://m.edsoo.ru/7f443cd4
crocobom

o1 [ToBTOpenme, 0600mEeH e 1 bu6nmoreka [JOK
CUCTEMaTH3aIHs 3HAHUH. 06.05.2024 | https://m.edsoo.ru/7f4441ca
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[IpeobOpaszoBanue anredpandecKux
BBIpa)KCHHﬁ, A0IMYCTUMBIC 3HAUCHU A

[ToBTOpeHue, 06001IeHNE U

92 CHUCTeMaTHU3allus 3HaAHUH. 1 bubmuorexa [IOK
[Ipeobpa3oBanue anredpanyecKkux 13.05.2024 | https://m.edsoo.ru/7f444364
BBIPXXCHHM, JOITYCTHMbIC 3HAYCHHSI
[ToBTOpeHue, 06001mIeHNE U

93 crucTeMaTHu3anus 3HaHUil. 1 bubnmoreka [JOK
[IpeobpaszoBanue anredpanyecKkux 17.05.2024 | https://m.edsoo.ru/7f4446f2
BBIPXEHH, JOMYyCTUMbIE 3HAUCHHUSI
[ToBTOpeHME, 006001ICHNE U

94 cucTeMatu3auus 3HaHui. OyHKIMH: 1 bubnuotexa [JOK
IIOCTPOEHHUE, CBOMCTBA U3yUYEHHBIX 18.05.2024 | https://m.edsoo0.ru/7f444c56
byHKIMHA
[ToBTOpeHME, 0000IICHNE 1
cucTeMaTu3auus 3HaHui. OyHKIWH:

95 MOCTPOCHHE, CBOMCTBA U3YUEHHBIX 1 bubmmorexa [JOK

. 20.05.2024 | https://m.edsoo.ru/7f444f44
GbyHKIMHA, TpadudecKoe pereHue
YPaBHEHUU U UX CUCTEM

96 Hrorosast koHTpoIbHAs paboTa 1 93.05.2024 https://uchi.ru/

97 O00011eHNE U CUCTEMATU3ALMS 1 Bbu6mmoreka [JOK
3HaHUU 24.05.2024 | https://m.edsoo.ru/7f444f44
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YYEBHO-METOJIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YHEHUKA

 Anre6pa, 9 kinacc/ Konsrun FO.M., TkaueBa M.B., ®enoposa H.E. u apyrue,

AxmmmonepHoe obmectBo «M3aarensctBo «lIpocBemenue»

METOANYECKHUE MATEPUAJIBI JISA YUUTEJA

1. Anre6pa. 9 kimacc. Meronnueckue pekomenaanuu /FO. M. Komsirua, M. B.
Tkauesa, H. E. ®enoposa, M. U. [llabynun. — 2-¢ u3a. — M.: [IpocBemenue,
2017.

2. TkaueBa M. B. Anrebpa. lugakrudeckue Matepuaiibl. 9 kiacc: yueo.
nocobwue asa obmeodpazopat. opranuzanuii / M. B. Tkauesa, H. E. ®enoposa,
M. U. [la6ynun. — 2-e uza. — M. : [Ipocsemienue, 2016.

3. TkaueBa M. B. Anre0pa. Tematnueckue TecTsl. 9 kiacc: yued. mocodue

1u1s o01eoopazoBar. opranuzanuii / M. B. TkaueBa. — M. : [Ipocserenue,

2014.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. Poccuiickas anekTponHas 1mkosa: https://resh.edu.ru/
2. Yuau.py: https://uchi.ru/

3. buomuoreka L{OK: https://m.edsoo.ru/7f415b90

4, ®UIIU: https://fipi.ru



