MMHUCTEPCTBO OBPA3OBAHIS U HAVKH
JIOHELIKOM HAPOJIHOM PECITYBJIUKI
T'OCYJJAPCTBEHHOE BIO/IXKETHOE OBLLIEOGPA3OBATEJIBHOE VUPEXIEHUE
«CPEJIHSIS LIIKOJIA Ne33 TOPOJICKOI'O OKPYT'A MAPHUYIIOJIb»
JIOHELIKOM HAPOJIHOM PECITYBJIUKI

PACCMOTPEHO COI'JIACOBAHO

Ha 3acepanuu [LIMO 3amecturens Aupekropano YBP
YUHTENIEH €CTECTBEHHO- Hsanosa O.B.
MaTeMaTUYECKOTO LMKJIA ot 28.06.2025

[IpoTokon ot 28.06.2025 Ne5

PABOYAS ITPOI'PAMMA
1o y4eOHOMY IIPEAMETY
«Auredpa»

(0a30BbIil ypoBEHD)

11 o0yvaromuxcs 7-9 kiaccoB

r.o. Mapuynous, 2025



MNOACHUTEJIBHAS 3AIIMCKA

[Tporpamma o yueOHOMY TIpeaMeTy «AnreOpa» Ha YpOBHE OCHOBHOTO 00IIIEro 00pa3oBaHUS
COCTaBJICHA HAa OCHOBE IOJIOKEHUH M TpeOOBaHUI K pe3yinbTaTaM OCBOEHHsS 00pa30BaTEeNIbHON
MIPOrpaMMBI ¢ y4eToM (penepaiibHoil paboueii mporpamMmbl BocriuTanus 1 KoHienuuu npenoiaBanus
yueOHOro npeamera «Anredpay, a Takxke:

—@enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®@3 «O6 obpazoBannu B Poccuiickoii
Oenepanuny» (C UBMEHEHUSIMU U JIOTIOJIHCHUSIMHU ).

—IIpukaza Munnpocsemenuss Poccun ot 31.05.2021 Ne 287 «OO6  yTBepKIaeHUU
benepanbHOro rocyAapCTBEHHOT0 00Pa30BaTEIBHOIO CTAaHAAPTAa OCHOBHOTO OOIIET0 00pa30BaHUs»
(B pen. mpuxazoB MunnpocBenienust Poccun ot 18.07.2022 Ne 568, ot 08.11.2022 Ne 955,
o1 27.12.2023 Ne 1028, ot 22.01.2024 Ne 31).

—ITpuxa3za Munnpocsemiennst Poccun ot 18.05.2023 Ne 370 «OG0 yTBepxaeHuu dheaepaibHON
o0pa3oBaTeNbHOIl  MpOrpaMMbl  OCHOBHOTrO o0miero oOpa3oBaHus» (B peA. MPUKa30B
Munnpocsenienusi Poccun ot 01.02.2024 No 62, 19.03.2024 Ne 171, ot 09.10.2024 Ne 704).

—Ipukaza Munnpocsemenus Poccun ot 22.03.2021 Ne 115 «O6 yrBepxkacaun [Topsaka
OpraHM3alliii ¥  OCYUIECTBIIEHUS  OOpa30BaTEIbHOW  JAEATEIBHOCTH IO OCHOBHBIM U
o0mieo0pa3oBaTelbHbIM MPOTrpaMMaM — OOpa30BaTeIbHBIM IMPOTpaMMaM HAUYaIbHOTO OOILEro,
OCHOBHOTO OOIIIETO ¥ CPETHETO 0OIIETO 00Opa30BAHUS.

—IIpukaza Munnpocsemenust Poccun ot 07.10.2022 Ne 888 «O BHeceHUM H3MEHEHUI B
[Topsimoxk opraHM3allMd W OCYIIECTBIEHUS O0Opa30BaTENIbHOM JEATENBHOCTH IO OCHOBHBIM
o01eo0pa3oBaTeNIbHBIM MpOrpaMMaM — OOpa30BaTeNIbHBIM IpOrpaMMaM HadajabHOTrO OOLIero,
OCHOBHOT'0 OOIIIETO U CPETHETO 00111ero 00pa30BaHus, YTBEPKIEHHBIN prUKa3oM MUHIpOCBeIIeHUs
Poccuu ot 22.03.2021 No 115».

—Ilpukaza Munnpocsemienus Poccun ot 05.11.2024 Ne 769 «O06 yTBepkIeHUH
benepanbHOro nepevyHs y4eOHUKOB, JOMYIIEHHBIX K MCHOJIb30BAHUIO MPU peaTu3alii UMEIOIINX
rOCy/apCTBEHHYIO aKKpeIUTaluil0 0o0pa3oBaTeNbHBIX MPOrpaMM HayalbHOIO OOIIEro, OCHOBHOIO
o01iero, cpeaHero o0mero o0pa3oBaHUs OpraHU3ANMIMHU, OCYIIECTBISIOMMMEI 00pa30BaTEeIbHYIO
JesTeIbHOCTb, U YCTAaHOBJICHUU IMPEAEIBHOTO CPOKA HMCIOJIb30BAHUS MCKITIOUEHHBIX YUEOHHKOB U
pa3pabOTaHHBIX B KOMIUIEKTE ¢ HUIMH y4EOHBIX TTOCOOHI.

—IIpukaza MunnpocBemenuss Poccuum ot 18.07.2024 Ne 499 «OO0 yTBepkaAcHUU
(benepanbHOIo MepedHs 3JIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, AOMYIIEHHBIX K HCIIOIB30BaHUIO
OpU peain3alliil HUMEIOIIMX TOCYAAPCTBEHHYIO aKKpEIUTAIMI0 O0O0pa3oBaTeIbHBIX MPOTrpaMM
HAyYaJIbHOTO 0OIIEr0, OCHOBHOTO OOIIEro, CpeHEro 001ero 0opa3oBaHus».

— V¥YcraBa 'BOY «CHI Ne 33 T.O. MAPUVYIIOJIb» (HOBas pemakiius), yTBEPKIACHHOTO
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npuka3zoM MunnctepcTBa oopazoBanus u Hayku Jlonenkoit HapogHoii PecryOmmku ot 1 utons 2024
r. Ne 976;

— VYueOHOro mnaHa OCHOBHOTO o0miero oOpazoBanus [BOY «CII Ne 33 T.0.
MAPUVYIIOJIb» Ha 2025-2026 yueOHBIH roi.

Anrebpa sBISETCS OAHMM U3 OMOPHBIX KYpPCOB OCHOBHOTO 0OIIEro oOpa3oBaHUs: OHA
o0ecrieynBaeT M3y4YeHHE JAPYTHX NUCIMIUINH, KaK €CTECTBEHHO-HAYYHOTO, TaK U TYMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOMUMO Ui MPOAOIDKEHHsS OOpa3oBaHMS U B MOBCEJHEBHON >KHU3HH.
PasButne y o0Oyd4aromMxcsi HAy4YHBIX NPEJICTaBICHUM O MPOUCXOXKACHUU U CYIIHOCTH
anredbpanvecKkux adCTpakiMii, Ciocobe OTpakeHUsI MaTeMaTUYECKO HayKOH SIBIICHUI U MPOLIECCOB
B IIPUPO/IE U OOILECTBE, POJIU MATEMATUYECKOTO MOIETTMPOBAHUS B HAYYHOM IIO3HAHUU U B IPAKTUKE
CTIOCOOCTBYET (HOPMUPOBAHHIO HAYYHOTO MUPOBO33PEHUS U KAUECTB MBIIUICHUS, HEOOXOIUMBIX IS
aJlanTalud B COBPEMEHHOM IH(poBoM obmiecTBe. M3ydeHue anreOpbl obecriedMBaeT pa3BUTHE
yMeHHsI HabI01aTh, CPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTUYHOCTH MBIIUICHHUS,
CTIIOCOOHOCTH apTyMEHTUPOBAaHHO OOOCHOBBIBATh CBOM JIEHCTBHS W BBIBOJBI, (OPMYIHPOBATH
yTBep)kaeHus. OcBoeHue Kypca anreOpbl oOecnedyuBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHUS
oOydaroluxcs: OHM HCHOJb3YIOT NEAYKTUBHBIE W HMHIYKTUBHBIE pacCykKIeHus, o000IeHue u
KOHKpeTH3aluio, abcTparupoBanue u ananoruto. OOydeHnue anredpe mpesrnoiaraeT 3Ha4uTeNbHbIH
00BEM CaMOCTOATEIBHON JAESITEILHOCTH 00yYaroIMuXCsl, I0ITOMY CAMOCTOATEIBHOE pellieHue 3a71a4
SBJIETCS peaju3aluel 1eaTeIbHOCTHOTO MPUHIMIA 00yYeHHS.

B cTpykType nporpammsl yueOHOTO Kypca «Anredpa» /Ui OCHOBHOTO 00I11ero o0pa3oBaHus
OCHOBHO€ MECTO 3aHMMAlOT COACPKATEIbHO-METOJUUYECKUE JIMHUU: «HUCIa U BBIYMCICHUS»,

«AnreOpanyeckue BBIpaXKEHUsD», «YpaBHEHHS M HepaBeHCTBa», «Dynkuumy». Kaxnpas us
3TUX COJEPKATENbHO-METOANUECKUX JJMHUM pa3BUBAETCS Ha MPOTSHKEHNUHU TPEX JIET U3yUeHUs Kypca,
B3aUMOJICHCTBYSl C APYTUMH €ro JMHUSAMH. B Xozme M3ydeHus yuyeOHOro Kypca 0OydaroluMcs
IIPUXOJUTCS JIOTUYECKH PacCy’KIaTh, HUCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B cBA3M C
3TUM B TMporpaMMmy Yy4yeOHOro Kypca «Anre6pa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
MIpe/ICTaBICHHBIE BO BCEX OCHOBHBIX pa3jieflax MaTeMaTH4ecKoro 00pa30BaHUs U CIIOCOOCTBYIOIINE
OBJIa/IEHUI0 00YYaIOMIMMHUCS OCHOB YHUBEPCAIBHOTO MaTeMaTHyeckoro s3bika. CoepikaTenbHON U
CTPYKTYPHOH OCOOEHHOCTBhIO Yy4eOHOro Kypca «Amnredpa» SBISETCS €ro WHTETPUPOBAHHBIN
XapakTep.

Copepxanue JTMHUN «YuCla U BRIYUCICHUS» CIIYKUT OCHOBOM /ISl JAJIbHEUIIET0 U3YUEeHHUS
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO y OOYYAIOIIUXCS JIOTHYECKOTO MBILIUIEHUS, (POPMUPOBAHUIO
YMEHHsI TIOJh30BAThCsl aNTOPUTMAMM, a TaKXKe TMPUOOPETEHHUI0 TMPAKTUYECKUX HABHIKOB,

HEOOXOIMMBIX JIJIs1 TOBCETHEBHOM KU3HH. Pa3BUTHE MOHATHS O YKCIIE HA YPOBHE OCHOBHOTO OOIIIETO
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o0pa3oBaHMsl CBS3aHO C PpAUUOHAIBHBIMM M HUpPPALMOHAIBHBIMU YHUCIaMHU, (DOpMHpPOBAHUEM
MPEACTABICHUN O JEHCTBUTEIHLHOM 4YHCIIE. 3aBEPIICHUE OCBOEHUS YUCIOBOW JIMHUU OTHECEHO K
cpenHemy o01emMy 00pa3oBaHUIO.

Cogepxanue AByX anreOpanuecKux JUHUN — « Alredpandeckue BhIPaKEHUs» U « Y paBHEHHS
U HEpaBEHCTBa» cnocoOcTBYyeT (HOpPMUPOBAHHMIO y OOydYaIOIIMXCS MAaTEMaTHUECKOro armapara,
HEOOXOIMMOTO JUIsI peIIeHUs 3ajad MaTeMaTHUKH, CMEXKHBIX TPEAMETOB M IMPAKTHKO-
OpPHEHTUPOBAHHBIX 337a4. Ha ypoBHE OCHOBHOro o0Imero ooOpa3oBaHusi y4eOHBIH MaTepual
IPyHIUPYETCsl BOKPYT pallMOHAJIbHBIX BhIpaXeHH. Aredbpa JeMOHCTPUPYET 3HaYCHHE MAaTEeMaTUKH
KaK si3bIKa JIJIs1 IOCTPOEHUSI MaTEMAaTUYECKUX MOJEIIEH, ONMCAHUS POLECCOB U SIBIICHUN PEabHOTO
Mupa. B 3amaun oOyueHus anreOpe BXOIAT TaKKe JaJbHEWINEE PAa3BUTUE AITOPUTMUYECKOTO
MBIIIEHHS, HEOOXOJUMOro, B YaCTHOCTH, JJIi OCBOEHHS Kypca HH(QOPMATUKH, U OBJIAJCHUE
HaBbIKAaMU JENYKTUBHBIX paccyxaenuil. [IpeoOpa3oBaHre CHUMBOJBHBIX (OPM CIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUSI, CHOCOOHOCTEH K MAaTEMAaTUYECKOMY TBOPUYECTBY.

Conmepxkanne  (QyHKUMOHATBHO-TPAa(UYECKONM  JIMHUM  HAIEJIeHO Ha  TOJIy4eHHUe
00yJaromuMuUCs 3HaHUH 0 (PYHKIHSIX KaK BaXHEHUIIEH MATEeMAaTHYECKOW MOJCIH ISl ONMCAHUS U
UCCIIeIOBaHMs pa3HOOO0Pa3HBIX MPOLIECCOB U SIBJICHHM B ipupoie u obuiectse. M3ydyenue marepuana
CHOCOOCTBYET Pa3BUTHUIO Yy OOYYAIOUIMXCA YMEHHsI HCIOJIb30BaTh DPA3JIMYHbIE BBIPA3UTEIbHBIC
CpeICTBa S3bIKa MaTEeMaTHKU — CJIOBECHbIE, CHMMBOJHUYECKHE, Ipaduyeckue, BHOCUT BKIJIAJ B
(bopMHpOBaHUE MIPEJICTABICHUH O POJIM MATEMAaTUKHU B Pa3BUTUH LUBUIN3ALUU U KYJIbTYPBI.

CornacHo yuebHOMY IJIaHy B 7-9 Kiaccax u3y4aercss yueOHbIH Kypc «Airedpa», KOTOPBIH
BKJIIOYAET  CJEAYIOIIME OCHOBHBIE pa3/iesibl  coAepkaHusd: «Yucna W BBIUKCICHUSY,
«AnreOpanueckre BbIpaKeHUs», «Y paBHEHUS U HEPABEHCTBa», « DyHKIUNY.

Ha u3yuenue yueOHoro kypca «Anredpa» orBoautcs 306 gacos: B 7 kinacce — 102 yvaca (3
Jaca B HeJleno), B § kinacce — 102 yaca (3 yaca B Hezento), B 9 kiacce — 102 gaca (3 4aca B HeZIeNio).

COILEPKAHUE OBYYEHUSA

7 KIIACC

Yucsia v BbIYUCICHUSA

JpoOu 0OBIKHOBEHHBIE U JECATUYHBIE, IEPEX0] OT OJHOM (OpPMBI 3aITiCcH Jpodeit K JpyTrou.
[loHsiTHEe palMOHANBHOTO YHMCJA, 3alUCh, CPABHEHHE, YMOPSJOUMBAHHE PAIlMOHAIBHBIX YHUCEN.
ApudmeTrueckue 1eHCTBUS C pallMOHAIIBHBIMY YKcliaMu. Perienne 3a7a4 U3 peaibHOM MPaKTUKY Ha
4acTH, Ha JIpOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeleM: OINpejesieHHe, MpeoOpa3oBaHHE BBIPAKEHUN Ha
OCHOBE OIpe/IeNIeHH s, 3a1Ch 00NbIINX Yncel. [IporeHTsl, 3an1ch MPOLEHTOB B BHJIE ApoOu U Jpodu

B BU/JIE MPOIICHTOB. Tpy OCHOBHBIE 3a/1a4K Ha MIPOLIEHTHI, PELICHUE 33/1a4 U3 PEeaIbHOU MPAKTHKU.
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[TpuMeHeHnEe TPU3HAKOB AEIMMOCTH, Pa3JI0KEHUE HA MHOXKUTEIIN HATYPAJIbHBIX YHACEI.
PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 0OpaTHasi MPONOPLMOHATIBHOCTH.
Auredpanyeckue BbIpaKeHHUs

IIlepeMeHHBIE, YMCIOBOE 3HAYECHHE BBIPAKECHUSA C INEPEMEHHOM. JlomycTHMble 3HAYEHUs
nepeMeHHbIX. [IpencTaBieHue 3aBUCUMOCTH MEXTy BEJIMUMHAMU B BUie (popMyibl. Beruncnenus no
dopmynam. [Ipeobpa3zoBanne OyKBEHHBIX BBIPAKECHUHN, TOXKIECTBEHHO PABHbIE BBIPAYKEHHS, IIPaBHUIIA
npeoOpa3oBaHusl CyMM M IPOHM3BEACHUH, MPaBUiIa PACKPBITUS CKOOOK W MPUBEACHUS MOAO0OHBIX
cllaracMblX.

CBolicTBa CTENEHU C HATYPAJIbHBIM I10Ka3aTEIIEM.

OpnHowieHbl U1 MHoOroujeHsl. CreneHbp MHOrowieHa. CiokeHue, BbIUMTAHUE, YMHOXKEHUE
MHOroujeHOB. POpMyJbl COKpPALIEHHOIO YMHOXKEHUS: KBaJpaT CYMMbI M KBaJpaT pa3HOCTH.
dopmyia pa3HOCTH KBaApaToB. Pa3noxkeHre MHOrO4IEHOB HA MHOKUTEH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHHE, KOPEHb YypaBHEHHUs, IpaBHJia IPEeoOpa30BaHUs ypaBHEHUS, PAaBHOCHJIbHOCTb
YPaBHEHUM.

JIuneiiHOe ypaBHEHHE C OJTHOM IEPEMEHHOM, YU CII0 KOPHEHN JIMHEMHOTO YpaBHEHU S, PELLICHUE
JUHENHBIX ypaBHeHUH. CoCTaBlIeHHE ypPaBHEHUH 110 YCJIOBHUIO 3a/1aul. PelieHne TeKCTOBBIX 3a/1ay C
MMOMOUIIBIO YPABHEHHI.

JluneitHoe ypaBHEHHE C JIByMsl NEPEMEHHbIMU U ero rpaguk. CucremMa IBYX JHMHEHHBIX
YpaBHEHMH C JByMs II€peMEHHbIMH. PelieHHe cUCTeM YpaBHEHUH CIIOCOOOM IO/ICTaHOBKH.
IIpumepsl pemeHns TEKCTOBBIX 3a7ad ¢ IIOMOIIBIO CHCTEM YPaBHEHUM.

DOyHKIUUHA

Koopannara Touku Ha npssMmoii. Yucnossle npoMexyTku. PaccTossHue Mexay 1ByMsl TOUKaMU
KOOPJAMHATHOU IIPSIMOIA.

[TpsmoyronbHas cucrema koopauHar, ocu Ox u Oy. Abcuucca W OpJMHATA TOYKH Ha
KOOpJAWHATHOM IuIocKOCTH. Ilpumeps! rpadukoB, 3amaHHBIX (opMmynamu. YrteHue rpadukoB
peanbHbIX 3aBucuMocted. [lonstue ¢pynkuuu. I'paduk pynkuuu. CsoiictBa pynkumii. Jluneiinas
¢bynkuus, e€ rpaduk. I'paduk dynkumu y = [x|. ['paduueckoe pemeHne TUHEHHBIX ypaBHEHUH U
CUCTEM JIMHEHNHBIX YPABHEHUM.

8 KJIACC

Yucsia v BbIYUCICHUSA

KBanpatHslii kopeHb u3 uucna. Ilonsatue 00 wuppanmoHanbHOM uucie. JlecsaTuyHble
NpUOIMKEHNST UPPAMOHAIBHBIX yHced. CBoiicTBa apudMeTHUecKuX KBaJApPATHBIX KOpPHEH M HMX

MIPUMEHEHHE K MTPe0O0pa30BaHUIO YUCIOBBIX BBIPAXEHHUI U BbIYUCICHUAM. [leficTBUTENbHBIE YHCIIa.
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CreneHb C 1eNbIM MoKa3aTeneM U €€ cBoiicTBa. CTaHIapTHAS 3aMKCh YUCIa.

Auredpanyeckue BbIpaKeHHUs

KBagparHblil TPEXUWIEH, pa3IoKEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpanueckas apoOb. OCHOBHOE CBOWMCTBO anreOpamveckoil npobu. CrokeHwue,
BBIUMTAHUE, YMHOXCHHE, JeJeHHe anreOpanyeckux Apodei. PannoHaibHble BBIpAKEHHUS U HUX
npeoOpa3oBaHue.

YpaBHeHUSs] U HEPABEHCTBA

KBanparnoe ypaBHeHue, (opmyia KOpHEH KBaapaTHOro ypaBHeHusa. Teopema Buera.
Pemenue ypaBHEHUWI, CBOJANIMXCS K JIMHEWHBIM W KBaapaTtHbeIM. [Ipocteitimme npoOHO-
paloHaIbHbIE YPAaBHEHUS.

I'paduueckas MHTEpIpeTalds ypaBHEHUH C ABYMs INEPEMEHHBIMHU U CHCTEM JIMHEHHBIX
ypaBHEHUH C¢ ABYMs NepeMeHHbIMH. [IpuMepsl peleHus: CUCTeM HETMHEWHBIX YpaBHEHUH ¢ IByMs
MePEMEHHBIMH.

Pemienne TeKCTOBBIX 337124 ATreOpandecKiuM CIocCOOOM.

YucnoBble HEpaBEHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOM IEPEMEHHOI.
PaBHOCUIIBHOCTH HEepaBeHCTB. JIMHEHHbIE HEPABEHCTBA C OHON nepeMeHHONW. CHUCTeMbI JTMHEHHBIX
HEPABEHCTB C OJIHOI MEepEMEHHOM.

DyHKIUHA

[Tonstue Qynkuuu. OOnacTe onpeneneHus U MHOXKECTBO 3HaueHuM (yHKuuu. CriocoOsl
3amaHus QyHKIHH.

I'padux pynkum. Urenue cBoiicTB pyHKImu no e€ rpaduky. [Ipumeps! rpadukoB GyHKIMIA,
OTPaXKAIOIIUX peabHbIE MPOIECCHI.

@YHKIMY, OINUCHIBAIOIIME MPAMYI0O M OOpaTHYI MNPOMOPLHMOHAIBHBIE 3aBHCUMOCTH, HX
rpadukn. Oynkuun y = x2, y = x3, y = \x, y=|x|. Tpaduueckoe pemenne ypaBHeHHil H CHCTEM
YPaBHEHHUH.

9 KUIACC

Yucsia v BbIYUCICHUSA

ParnmonanbHble unciia, UppanMoHaIbHbIE YHCIa, KOHEYHbIE M OECKOHEUHBIE JIECSTUYHBIE
ApoOu. MHOXeCTBO AEHCTBUTEIBHBIX YUCEN, AUCTBUTEIbHBIC YK CIIa KaK OECKOHEYHBIE AeCATUYHBIC
npobu. B3anMHO OJHO3HAUYHOE COOTBETCTBUE MEKIY MHOKECTBOM JEHCTBUTENBHBIX 4YHCEN U
KOOPIMHATHON MIPSMOIA.

CpaBHeHUE JEHCTBUTENBHBIX 4YHCEN, apu(MeTHUecKue IeHCTBUS C JAeWCTBUTENbHBIMU
YHCIaMHU.

Pa3meprl 00bEKTOB OKPYKAIOIIETO0 MUPA, JUIUTEILHOCTD MIPOLIECCOB B OKPY>KAIOLIEM MHpE.
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[TpubnnxEHHOE 3HAYEHHWE BEJIWYMHBI, TOYHOCTh HpUOMMKEeHUs. OKpyIJIEHHEe YHcell.
IIpukuaka v OLleHKa pe3yJIbTaTOB BHIYUCIICHUM.

YpaBHeHHUs M HEPABEHCTBA

JIuneitnoe ypaBHeHue. Penienue ypaBHEeHUH, CBOJIAIIUXCS K TUHEUHBIM.

KBanpatHoe ypaBHeHue. PenieHue ypaBHEHUH, CBOIAIIMXCS K KBagpaTHbIM. bukBanpaTHoe
ypaBHeHue. [IpuMepsl pemieHuss ypaBHEHUH TPETbEd M 4YETBEPTOM CTEIEHEH pPAa3jIOKEHHEM Ha
MHOUTEIH.

Pemenue npoOHO-paliMOHAIBHBIX ypaBHEHUH. PelieHne TekcToBbIX 3a7au anredpandyecKum
METOJIOM.

VYpaBHeHUe C IByMsl TEPEMEHHBIMH W ero rpaduk. Pemienue cucreM ABYX ITHMHEHHBIX
YPaBHEHUH C ABYMs IEPEMEHHBIMU. Pelienne cucreM 1ByX ypaBHEHUM, OHO U3 KOTOPBIX JINHEWHOE,
a Jpyroe — BTOpod cremeHu. ['padumueckas HHTEpIpeTalusi CUCTEMbl YpaBHEHHUH C JBYyMs
IIEPEMEHHBIMH.

Pemienne TeKCTOBBIX 337124 ATreOpandecKiuM CIocCOOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Penienue JIMHEHHBIX HEPABEHCTB C OJHOM IIEpEMEHHOW. PelieHune cucrtem JHMHEHHBIX
HEpaBEeHCTB C OJHOW mnepeMmeHHOW. KBanaparHele HepaBeHcTBa. ['paduueckas uHTEpnperaunus
HEPABEHCTB U CHCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DOyHKIUUHA

KBanpatnunas ¢ynkuus, e€ rpapuk u cpoiictBa. [lapaboma, KOOpAMHATHI BEPUIMHBI
napaboIibl, 0Cb CHMMETPHUH MapadoJIbl.

I'padukn dysknmit: y = kx, y =kx + b, y =k/x, y =x3, y =Vx, y = |x| , # ux cBoiicTBa.

Yucii0Bble NMOCJIEA0BATEILHOCTH H NPOrPEeCcCUH

[TonsiTHE YMCIIOBOM NOCIENOBATENBHOCTH. 3aJaHHE IOCIIENI0BATEIbHOCTH PEKYPPEHTHOU
bopmyoit u GpopMyIoii n-ro usieHa.

Apudmernueckasi U reoMeTpuueckast mporpeccuu. @opMyiibl #-ro 4ieHa apuGMeTHIecKon 1
Tr€OMETPUYECKON ITPOTPECCUI, CYMMBI IIEPBBIX 71 YJICHOB.

N300pakeHre YICHOB apU(PMETHUYECKOM U TI'eOMETPHUYECKOM MpOrpeccuil TOouKaMH Ha
KOOPJAMHATHOM TUIOCKOCTH. JINHENHBIN U SKCIIOHEHIIUAIBbHBINA POCT. CII0KHbBIE POLICHTHI.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOT'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA
JIMYHOCTHBIE PE3YJIBTATHI
JInuHOCTHBIE pe3yJbTAaThl OCBOEHHMS NpPOrpaMMbl  ydeOHOro Kypca «Anredpa»

XapaKTePU3YIOTCS:



1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBJICHUEM UHTEpPECca K IPOLUUIOMY M HACTOSIIIIEMY POCCUMCKON MaTeMaTUKH, IICHHOCTHBIM
OTHOIIIEHUEM K JOCTHKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMATUYECKOM IIKOJIBI, K
HCITOJI30BAHUIO THX JOCTH)KCHHUH B IPYTUX HayKaxX W MPUKIATHBIX chepax;

2) rpaJaaHCcKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

FOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEN TpakJIaHMHA U peajiu3allid ero Mpas,
MIPEJICTABJICHHEM O MAaTEMAaTHUECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TMYHBIX CTPYKTYP, SIBICHUM,
MpoIeAyp TPaXAAHCKOTO 00IIecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO
ATUYECKUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM IMPUMEHEHUEM JOCTHKCHUM HAyKH, OCOZHAHHEM
BOKHOCTU MOPAJIbHO-3THUECKUX MPUHIIUIIOB B JIEATEILHOCTH YUEHOTO;

3) TpyA0oBOE BOCIMTAHUE:

YCTAaHOBKOW Ha AaKTHMBHOE YYacTHE B PEUICHUU IPAKTUYECKHX 3a/ad MaTeMaTU4yecKOu
HaIlPaBJIEHHOCTH, OCO3HAHWEM Ba)XHOCTH MAaTEMaTHYECKOro OOpa30BaHHUS Ha IMPOTSHKCHHH BCEH
KHU3HU Ul YCIICITHOW MPOPECCHOHATBHON IEATCIIEHOCTH M PAa3BUTHEM HEOOXOIUMBIX YMCHHM,
OCO3HAaHHBIM BEIOOPOM M MOCTPOCHUEM WHIAWBUIYAIBHON TPACKTOPUU O00pa30BaHUS U KU3HEHHBIX
IUJTAHOB € YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K OSMOIMOHAIHPHOMY U O3CTETHUYECKOMY BOCHPUSTHIO MaTEMaTHYECKUX
00BEKTOB, 3a/1ay, pElICHUH, PacCyKJIeHUM, YMEHHIO BUJETh MaTeMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpUEHTAIIMEN B NIEATEILHOCTH Ha COBPEMEHHYIO CHUCTEMY HAyUYHBIX NPEICTaBICHU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHSl UEJIOBEKa, TMPUPOABI U OOIIeCTBa, IMOHUMaHUEM
MaTeMaTHYeCKON HAyKH Kak cepbl YeIOBEUYECKON IeATEIHbHOCTH, ITANOB €€ Pa3BUTHUS U 3HAUMMOCTH
JUTSL Pa3BUTHS LUBWIM3ALMHU, OBJIAJEHUEM S3bIKOM MAaT€MATUKU U MAaTEMaTUYECKON KYyJIbTYpPOU Kak
CpPEICTBOM TIO3HAHHUS MHUpPA, OBJAJCHUEM TMPOCTEHIIMMH HAaBBIKAMH HCCJIEI0BATEIbCKOM
NEeSATEeTbHOCTH;

6) ¢pusuyeckoe BocnuTanue, popMupoBaHue KYJbTYPhI 310POBbSI M IMOUMOHAJIBHOIO
Os1aromosty4ms:

TOTOBHOCTHIO MPUMEHSATHh MaTeMaTUUECKHUE 3HAHUSI B HHTEPECAaX CBOETO 370POBBS, BEACHUS
3I0pOBOTO 00pa3za XKU3HU (3A0POBOE MHUTAHHME, COATIAHCUPOBAHHBIN PEKUM 3aHITHH U OT/bIXA,
perynsipHasi Qu3udeckas aKTUBHOCTH), C)OPMUPOBAHHOCTHIO HaBbIKa pedIeKCHH, MPU3HAHUEM
CBOETO IpaBa Ha OMIMOKY M TAKOTO e MpaBa APYroro 4eJoBeKa;

7) 3Kk0J10THYECKOE BOCTIUTAHME:



OpUEHTallel Ha NMPUMEHEHHE MaTeMaTUYeCKUX 3HAHWW JJI peuleHus 3agad B o0iacTu
COXPAaHHOCTH OKpY>Kalolleld Cpeapl, IUIAaHUPOBaHMUS IIOCTYNIKOB M OLEHKH HX BO3MOYKHBIX
MOCTICICTBUM Ui OKPYXKAroIlel Cpeapl, OCO3HAHHWEM TIJIOOATBHOTO XapakTepa SKOJIOTHYECKHX
po06JieM U MyTel UX peleHus;

8) aganTanus K U3MEHSIOIMMCS YCJIOBUSM COIUAIBHON U IPUPOIHOI Cpebl:

TOTOBHOCTBIO K JICHCTBUSAM B YCJIOBHUSIX HEONPEIEIEHHOCTH, MOBBIIMICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO JAESITEIIbHOCTh, B TOM YHUCJIE YMEHHE YUHUTHCS Y JIPYTUX
o, mpuodpeTaTh B COBMECTHOM JESATEIbHOCTH HOBBIE 3HAHN S, HABBIKW U KOMIIETEHIIUH U3 OIbITA
APYTHX;

HEO0OXOAMMOCTHhIO B (DOPMUPOBAHMU HOBBIX 3HAHWM, B TOM YHUCJE€ (POPMYIHPOBATH WJICH,
MOHATHUS, TUMOTE3bl 00 OOBEKTaX M SIBJICHHUAX, B TOM YHCJIE paHee HEM3BECTHBIX, OCO3HABATh
neUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHTYAIUIO, BOCIPUHUMATH CTPECCOBYIO CHUTYAIIUIO
KaKk BBI30OB, TPEOYIOMIMNA KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIE PEIICHUS W JICUCTBHS,
(hOopMyJIHPOBATh U OTICHUBATH PUCKH U ITOCIIEICTBUSA, (POPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATDBI

Ilo3naBaTe/ibHBbIC YHHBeEpCAIbHbIE Y4eOHbIe 1eHCTBUS

Ba3oBble Joruyeckue geiicTBus:

® BBIABJISITH U XapaKTEpU30BaTh CYIICCTBEHHBIE MPU3HAKA MATEMaTHYECKUX OOBEKTOB,
MOHSATUN, OTHOIICHUH MEXIY MOHATUSIMH, (OPMYIUPOBATH OMPEICICHUS MOHATHN, YCTAaHABIIUBATD
CYILIECTBEHHBIN MPHU3HAK KIAacCHU(UKALUU, OCHOBAHUA JJIsi O0OOIIEHHS M CpPaBHEHMS, KPUTEpUU
MIPOBOJIMMOTO AHAJIN3A;

® BOCIpPUHUMATh, (OpPMYIHpPOBaTH U MPeoOPa30OBBIBATH CYXKIACHHS: YTBEPAUTENbHBIE U
OTpHUIaTeNbHbIE, AMHUYHBIC, YACTHBIEC U OOIIHE, YCIOBHBIE;

® BBIABJIATh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TMPOTHUBOpEYUs B (aKTax,
JAHHBIX, HAOMIOJCHUSX U YTBEPKACHUSX, Tpe/iaraTh KPUTEPUU AJIs BBISIBICHHS 3aKOHOMEPHOCTEH
Y IPOTHBOPEYMIL;

e JejaTh BBIBOJBI C HWCIOJIb30BAaHWEM 3aKOHOB JIOTHMKH, JMEAYKTHBHBIX M HWHIYKTHUBHBIX
YMO3aKJIIOYeHHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

e pa3dupaTh I0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKACHUN (MpSAMbIE U OT MPOTUBHOTO),
MIPOBOJNUTH CAMOCTOSITENIEHO HECIIOKHbBIE OKA3aTelIbCTBA MaTeMaTUYECKUX (DaKTOB, BHICTPAUBAThH
apryMEHTaIlMi0, TPUBOJAUTH TPUMEPHl W  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC

paccyXIeHus,



e BBIOMpaTh CcMmocod pemeHus y4eOHOW 3amadyn (CpaBHUBATh HECKOJBKO BapHaHTOB
pelleHus, BEIOUpaTh HanOoJIee MOAXOMIIINN C YYETOM CAaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPUEB).

Ba3oBrle ucciienoBaTeIbLCKHe AeiCTBHA:

® JCII0JIb30BaTh BOIPOCHI KaK UCCIICAOBATEIBLCKUI HHCTPYMEHT MMO3HAHUS, (POPMYIHPOBATH
BONIPOCHI, (PUKCUPYIOIIUE TPOTUBOPEUHE, MPOOIEMY, CAMOCTOSATEIHHO YCTAaHABIUBATH UCKOMOE U
naHHOE, (POPMHUPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOO MMO3UIIHIO, MHCHHE;

® IPOBOAMWTH IO CAMOCTOSTEIIBHO COCTABJICHHOMY ILIAHY HECIOXHBIA SKCIICPUMEHT,
HEOOJBIIOE WCCIEAOBAHUE II0 YCTAaHOBICHUIO OCOOCHHOCTEH MaTreMaTH4ecKoro OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKy COOOi;

® CaMOCTOSTEIbHO (POPMYJIMPOBATh OOOOIIECHHS M BHIBOJIBI 110 PE3YJIbTaTaM IMPOBEAEHHOTO
HaOJIIOICHUS, UCCIICIOBAHMS, OICHUBATH JTOCTOBEPHOCTh MOJYYCHHBIX PE3YyJIbTaTOB, BBIBOJOB U
00001IeHMIT;

® [IPOTHO3MPOBATH BO3MOYKHOE PA3BUTHE MPOIIECCA, @ TAKIKE BBIIBUTATH MTPEIIOIOXKCHHS O
€ro Pa3BUTHH B HOBBIX YCJIOBHUSX.

Pa6ora ¢ undpopmanmeii:

® BBISBJISATh HEJAOCTATOYHOCTh M M30BITOYHOCTh HH(GOPMAIIUH, JAHHBIX, HCOOXOAMMBIX JIJIS
peIICHHUS 3a/1a4H;

e BBIOMpATh, AHAJIM3UPOBATH, CHUCTEMATU3UPOBATh W HWHTEPIPETHUPOBATH HH(OpMAIUIO
pa3IMYHBIX BUIOB U (POPM NPEACTABICHHUS;

e BBIOMpaTh (HOpMy TpeiCTaBICHUs MHOOPMAIMKM M WILTIOCTPUPOBATh pelIaeMble 3aJ1a4u
CXeMaMH, JuarpaMMaMu, HHOHM rpaduKoil 1 MX KOMOWHAIIUSMHU;

® OIICHUBATh HAAEKHOCTh MHMOPMAIMH TI0 KPUTECPHUSIM, MPEATOKCHHBIM YUYUTEICM WU
cOpPMYITHPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHUKaTHBHBbIE yHHBepPCAJIbHbIE Y4eOHbIE el CTBHA:

e BOCHPHUHUMATh U (HOPMYJIHPOBATH CYXKJACHUS B COOTBETCTBHU C YCIOBUSIMH U IICIISIMHU
OOIIIeHUsI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M TUCHMEHHBIX TEKCTAX,
JaBaTh MOSCHEHMSI IO XOY PEIICHHUs 3a1a4i, KOMMEHTHPOBATH MMOJyUYEHHBIN PE3yJIbTarT;

e B X0Jiec OOCYXJICHHsI 33J]aBaTh BOIPOCHI IO CYIIECTBY OOCYXITaeMOH TEMBbI, TPOOJIEMBI,
pemaeMoil 3a7add, BBICKA3bIBaTh WJICH, HAIEJIEHHBIE HA TOWUCK PEIICHHS, COMOCTABIATH CBOU
CYXJICHUS C CYXJICHUSMH JPYTUX YYaCTHHKOB JHAajora, OOHAapy>KHUBaTh pa3jindMe U CXOJICTBO

MO3ULIMH, B KOPPEKTHOU opme popMyIupoBaTh pa3HOIIACHs, CBOM BO3PAKEHHUS,;
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® TIPEJCTaBIATh PE3YJbTAaThl PEIIEHUs 3a7aud, 3KCIEPUMEHTa, WCCIIEeOBaHUs, MPOEKTa,
CaMOCTOSITENILHO BBIOUPATh (POpMAT BBICTYIUICHUS C YUETOM 3a/1ay Mpe3eHTallMd U 0COOEHHOCTEN
ayJTUTOPUH;

® TIOHMMAThH U KCIOJH30BATh MPEUMYIIECTBA KOMAaHIHOW Y MHIUBUIYaIbHOU PabOTHI MpH
pelIeHnr yueOHBIX MaTEMAaTHIECKHX 3a]1a4;

® TPUHUMATH II€Jh COBMECTHOH JEATEIHHOCTH, TUIAHUPOBATH OPTraHU3AIMI0 COBMECTHOU
paboThI, pactpenesiTh BUIbI PabOT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC U PE3yNIbTaT padOTHI,
0000111aTh MHEHHU HECKOJIBKHUX JIIOMIEH;

® yYacTBOBaTh B TPYNIOBBIX (hopMax paboThl (00CYKaeHUsI, 0OOMEH MHEHHUSIMH, MO3TOBBIE
HITYPMBI U JPYTHE), BBIIOIHITH CBOIO YaCTh PAa0OTHI U KOOPIUHUPOBATH CBOU JIEUCTBUS C JPYTHUMHU
YJieHaMd KOMAaHJbI, OIEHUBAaTh KayecTBO CBOETO BKJIaJa B OOIIMNA MPOAYKT MO KPUTEPUAM,
c(hOpMyJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHBIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBHSA

Camoopranmu3anus:

® CaMOCTOSITENIbHO COCTABIIATS IJIaH, AITOPUTM PELICHUS 3a/1a4u (WU €ro YacTh), BBIOUPATh
crnocod pemieHHss € y4€TOM HUMEIOLIUXCA PECypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEHICHUI ¢ y4ETOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb, IMOIHOHAJIbHBII HHTELJIEKT:

® BIAJETH CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJS MpoIlecca W pe3ysbTara peleHus
MaTeMaTHYECKOH 3a1a4mu;

® TPEIBHJETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTH IMPH PEIICHUH 33J]a4d, BHOCHUTH
KOPPEKTHUBBI B JCSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, HAMIEHHBIX OMIMOOK, BBITBJICHHBIX
TPYIHOCTEH;

® OIICHMBATh COOTBETCTBHE PE3yJibTaTa AESITEIbHOCTH IMOCTABICHHOW LIETU M YCIOBHSIM,
OOBSCHATh MPUYHMHBI JOCTHKEHUS WIM HEAOCTIKEHHUS IENH, HAXOAUTh OIIMOKY, JaBaTh OIEHKY
MPUOOPETEHHOMY OTIBITY.

MNPEIMETHBIE PE3YJbTATHBI

K koHmy oOydeHus B 7 kJjacce OOyyarolUICS MOJYYUT CIEIYIOIIME IPEAMETHBIE
pE3yIIbTATHI:

Yucsa v BbIYUCICHUSA

BrimonHaATe, coderas yCTHbIE M THCHbMEHHBIE MPUEMBI, apU(PMETHUECKHE ACUCTBUSA C
paIMoOHATFHBIMA YHCIIAMHU.

HaxoauTh 3HaYeHUS YUCIOBBIX BRIPAKEHUH, TPUMEHSTh Pa3HOOOpa3HbIe CIIOCOOBI U IPUEMBI

BBIYUCIICHUS 3HAUYCHHUI APOOHBIX BBIPAKEHUH, COIEPKAIINX OOBIKHOBEHHBIE M JECITUYHBIE TPOOH.
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[TepexoauTs OT OxHOW (OPMBI 3alKMCHU YHUCEN K APYyrou (TpeoOpa3oBBIBATh JECATUYHYIO
Ipo0b B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO IECITUYHYIO
IpoOb).

CpaBHUBATH U YIIOPAIOYNBATE PALIMOHAIBHBIE YUCIIA.

OxpyrasaTh yncna.

BbINONHATE NPUKKUAKY M OLEHKY pe3yJbTaTa BBIYUCIICHUMN, OLEHKY 3HAYEHWH UYHCIOBBIX
BbIpaXCHUI. BBINOIHATE AEMCTBUSI CO CTENIEHSMHU C HATYPAJIbHBIMU [10Ka3aTEISIMHU.

[TpyuMeHATh NPU3HAKK JEIUMOCTH, PA3JIOKECHUE HA MHOKUTEIIN HATYPAJIbHBIX YHCEIL.

Pemare mNpakTUKO-OPUEHTHPOBAHHBIE 3aJayy, CBS3aHHBIE C OTHOLUIEHUEM BEJIMYMH,
IIPONOPLIUOHAIBHOCTBIO BEJIMYMH, IIPOLIEHTAMHU, MHTEPIPETUPOBATh PE3YJIbTAaThl PELLICHUS 3a1a4 C
y4€TOM OIpaHUYEHMH, CBA3aHHBIX CO CBOWCTBAMU PACCMATPUBAEMBIX OOBEKTOB.

Anredpanyeckne BbIPaKeHUS

Hcnonb3oBate anreOpanyeckyto TEPMHUHOJIOTHIO U CUMBOJMKY, IPUMEHATH €€ B Ipolecce
OCBOCHHS y4eOHOT0 MaTepuaa.

HaxoauTh 3HaueHns OyKBEHHBIX BBIPQXKEHUN ITPU 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BeinonuaTe npeoOpa3oBaHusl LIEJIOr0 BBIPAKEHUS B MHOTOYJIEH IMPHUBEIECHHEM IOJIOOHBIX
CJIaraeMbIX, PaCKphITHEM CKOOOK.

BrInonHATE yMHOXKEHUE 0JIHOYJIEHA HA MHOTOUYJIEH 1 MHOTOUJIEHa HA MHOTOWIEH, TPUMEHSTh
(GbopMyIbI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

Ocy11ecTBIATh pa3iokKeHHe MHOTOYWIEHOB HA MHOXKHTEH C IOMOIIbIO BHIHECEHUS 32 CKOOKH
00I11ero MHOXKUTEIS, TPYIIIUPOBKHU ClIaraeMbIX, IPUMEHEHHs (hOpMYJT COKPAIIEHHOTO YMHOXKEHHUS.

[TpuMeHsTh TpeoOpa3oBaHNs MHOTOUJICHOB JUISl PEIIEHUS PA3JIMYHBIX 33/1a4 U3 MaTEeMaTUKH,
CMEXKHBIX IIPEIMETOB, U3 peabHON MPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTEMEHEN C HaTypalbHBIMU MOKa3aTelsIMU Ui IpeoOpa3oBaHUs
BBIPAKCHUM.

YpaBHeHHUsI M HEPaABEHCTBA

PemaTe nuHEHHBIE YpaBHEHMsSI C OJHOM NEPEMEHHOM, NMPUMEHsS NpaBWiIa IMEpexoaa OT
HCXOJHOTO YPaBHEHHUS K PaBHOCUIBHOMY eMy. IIpoBepsTh, ABIIE€TCS JIM YUCIIO KOPHEM YpaBHEHMUS.

[TpumensTH rpaduyeckre METO bl MPU PELICHUN JIMHEHHBIX YPaBHEHUN U UX CUCTEM.

[TonGupath mpUMepsl Map YUCEN, SBJISIONINXCSA PELIEHHEM JIMHEHHOTO0 YpaBHEHUS C ABYMS
MIePEMEHHBIMH.

CTpouTh B KOOPAMHATHOM MJIOCKOCTH I'pauK TMHEHHOTO YpaBHEHHUSI C IByMsI IEPEMEHHBIMH,
MOJIB3YSICh IPpaUKOM, IPUBOIUTH IPUMEPHI PELICHUSI YPaBHEHUSI.

Pemarb cuctembl ABYX JHMHEWHBIX ypaBHEHUH C JBYMs TEpPEMEHHBIMHM, B TOM YHCIIE
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rpaguIecKy.

CocTaBisTh U peniaTh JIMHEHHOE YPAaBHEHHUE UJIU CUCTEMY JIMHEMHBIX YPaBHEHUM 110 YCIIOBUIO
3aJ1a4M, HUHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M I1OJIy4EHHBIN pe3yibTar.

DOyHKIUHA

N306paxaTh Ha KOOPJMHATHOMN MPSMOI TOUKH, COOTBETCTBYIOIIHE 3a/IaHHBIM KOOpIUHATAM,
Jy4H, OTPE3KH, MHTEPBAJIbI, 3alIMCHIBATH YNCIOBBIC IPOMEXYTKH Ha aIreOpanuecKoM s3bIKe.

OTmeuath B KOOPAMHATHOMN MJIOCKOCTH TOYKH 110 3aJJaHHBIM KOOPAWHATAM, CTPOUTH T'papuKu
nuHerHbIX QyHKIUH. CTpouTth rpaduk GyHKIUU y = [X|.

OnuceIBaTh ¢ MOMOIIBI0 (PYHKIMIA U3BECTHBIE 3aBUCUMOCTH MEXK/y BEIMYMHAMH: CKOPOCTb,
BpEMsl, pacCCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOUMOCTh, IPOU3BOAUTEIBHOCTD, BpEMs, 00BEM pabOTHI.

HaxoauTe 3HaueHne QyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cnoco0® MpeACcTaBleHUS W aHalu3a WHGOpPMAIUU, U3BJIEKATh U
UHTEPIPETHPOBATH HHPOPMAIIHIO U3 TPadUKOB peaIbHBIX MPOIECCOB U 3aBUCUMOCTEH.

K koHumy oOyuenus B 8 kJacce oOyyaroluics NOJYYUT CIEIYIOIIME IPEAMETHBIE
pe3yJIbTaThI:

Yucsia ¥ BLIYUCICHUSA

Hcnonp30BaTh HayalbHBIE MPEJICTABICHHUS O MHOKECTBE JEHCTBUTENBHBIX YHCEN I
CpPaBHEHHUS, OKpYIJIEHHs W BbIYMCICHHUI, W300pakaTb JAEWCTBUTENbHBIE 4YHCIIa TOYKAMHU Ha
KOOPJIMHATHON IIPSIMOIA.

[TpumeHsTh MOHATHE apUPMETUUECKOTO KBaIPATHOTO KOPHS, HAXOAUTh KBaIpaTHbIE KOPHH,
UCMOJNb3ysd TNpU HEOOXOAMMOCTH KAJIbKYJIATOp, BBINOJHATE IPEoOpa3oBaHMs BbIpaKEHUI,
coJieprKalluX KBaJlpaTHbIE KOPHHU, UCIOIb3Ys CBOWCTBA KOPHEH.

Hcnonp3oBarh 3amuck OONBIIUX M MaJbIX YHCENI C TMOMOIIBIO JCCATUYHBIX ApoOer u
creneHel yucina 10.

AuredpanyecKkmne BbIPaKeHUS

[IpuMeHsTh TOHSTHE CTENEHU C IeNbIM I0Ka3aTeJeM, BBINOJIHATh MPeoOpa3oBaHUs
BBIpQXEHUI, CO/IEpIKALUX CTENIEHU C LIEJIbIM [TOKA3aTeIeM.

BBINOAHATE TOXIECTBEHHbIE MPEOOpa30BaHUsl PAMOHANBHBIX BBIPAKEHHH Ha OCHOBE
MpaBUJI JEHCTBUN HaJl MHOTOUJICHAMH M aIreOpanuyecKuMH IpoOsSMU.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIEH HA MHOKUTEIH.

[TpumeHsTh peoOpa30BaHus BbIPAXKEHUH ISl pEIIeHUs Pa3IMYHBIX 3a7a4 U3 MaTeMaTUKH,
CMEXKHBIX ITPEIMETOB, U3 PEAIbHON IIPAKTHKH.

YpaBHeHUs M HEPABEHCTBA

Pemarp nuHeiiHble, KBaJpaTHbIE YpaBHEHUS U pallMOHAIbHbIE YPAaBHEHHUS, CBOMASAIIUECS K
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HUM, CUCTEMBI IBYX YPABHEHUH C ABYMS IIEPEMEHHBIMH.

IIpoBoaUTh IpOCTENIINE UCCIIEIOBAHUS YPABHEHUN M CUCTEM YPAaBHEHHH, B TOM YHUCIE C
NpUMEHEHHEM TIpaUuecKuX MpeAcTaBIeHui (YCTaHaBIMBATh, UMEET JIM YPaBHEHUE WM CHUCTEMa
YpaBHEHHH peLIeHHUs], €CIIU UMEET, TO CKOJIBKO, U IIpoyee).

[TepexoauTs OT c10BECHON (POPMYJIMPOBKH 3a]1a4H K €€ anredpandeckoil Moaeu ¢ IOMOIIbI0
COCTABJICHHUS] YpaBHEHHs] WJIM CHCTEMBbl YpPaBHEHHMH, HHTEPIPETUPOBATb B COOTBETCTBHH C
KOHTEKCTOM 3a/1a4yl MOJIY4YEHHbIN pe3ysbTar.

[TprMeHATH CBOWMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLIEHKH, pellaTh JMHEHHbIE
HEpPaBEHCTBA C OJJHOM MEPEMEHHON U X CUCTEMBI, JaBaTh rpaMueCcKyr0 WIUTIOCTPALINIO MHOXKECTBA
pelIeHni HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[ToHumaTh ¥ UCHONIB30BaTh (DYHKIMOHAJIBHBIC MMOHATUS U SA3bIK (TEPMUHBI, CHMBOJINYECKUE
0003HaYeHMsI), ONPEIEATh 3HauUeHHe (QYHKIMM [0 3HAYEHMIO apryMeHTa, ONpeessTh CBOMCTBa
byHKIMY 10 e€ rpaduKy.

Crpoutsb rpaduku dJIeMeHTApHBIX (YHKINUN BUIA:

y =k/x, y =x2,y = x3,y = [x|, y = VX, ONHCHIBaTb CBOICTBA YMCIOBOH (YHKIMU 110 &
rpaduky.

K xonmy oOydenuss B 9 kiacce oOyd4aromuics TMOJYYUT CIEAYIONIUE TPEIMETHBIC
pe3yJIbTaThI:

Yuciia 1 BbIYUCICHUA

CpaBHMBATh U yHOPSI0YMBATh palliOHAIbHBIE M HPPAL[MOHAJIbHBIE YHCIIA.

BremonssaTe apudmMernueckue AEHCTBHS C pallMOHATBFHBIMU YHCIAMH, COYETash YCTHBIE U
MUCHMEHHBIE IPUEMBI, BHITIOJIHSTH BEIYUCIICHUS C UPPAIIMOHATILHBIMU YUCIIAMH.

HaxonuTh 3HaYeHMs CTENEHeH ¢ LeibIMH MoKa3aTeasiMU U KOPHEH, BBIYMCIIATH 3HAUYEHUS
YHCIIOBBIX BBIPAKEHUIH.

OKpyTJISATH NEHCTBUTEIFHBIC YUCIIA, BBITIOIHATE MPUKUIKY Pe3yJbTaTa BEIYUCICHUN, OTICHKY
YHCIIOBBIX BBIPOKEHUIH.

YpaBHeHHUs M HEPABEHCTBA

Pemrate nuHelHbIE M KBaJpaTHbIE YPaBHEHUs, YpaBHEHU, CBOAAIINECS K HUM, IIpOCTEHIIne
IpOOHO-pallOHANIbHBIE YPABHEHHUS.

Pemrate cucteMbl MBYX JHMHEWHBIX YPaBHEHHUH C JABYMS MEPEMEHHBIMH M CHCTEMBI IBYX
YpaBHEHUH, B KOTOPBIX OIHO YPaBHEHHE HE SIBJISETCS TNHEHHBIM.

Pemrate TekcToBBIE 3a/1a4M ANTe0OpandecKUM CIIOCOOOM C TOMOIIBIO COCTABIICHHS ypaBHEHUS

WJIM CUCTEMBI IBYX YPaBHEHUH C IBYyMSI IEPEMEHHBIMH.
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[IpoBOaUTH MpOCTEUIINE MUCCIECIOBAHUS YPABHEHUM U CHCTEM YPaBHEHUM, B TOM YHCIIE C
MPUMEHEHHEM TpaUuecKux MpeICTaBICHH (YCTaHABIMBATh, UMEET JIM YpaBHEHUE WM CHCTEMa
YPaBHEHHI PEIICHUs, €CITU UMEET, TO CKOJIBKO, U TIpoyee).

Pemate JMHEWHBIE HEPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pakaTh peIICHUE
HEPaBEHCTB HA YHCJIOBOM MPSMOM, 3aIMCHIBATh PEIICHUE C TIOMOIIBI0 CHMBOJIOB.

PemaTh cucTeMbl JIMHEWHBIX HEPABEHCTB, CHCTEMbI HEPABEHCTB, BKIIFOYAIOIINE KBAJPAaTHOE
HEPAaBEHCTBO, M300pa)kaTh PEIICHHWE CHUCTEMbl HEPABEHCTB HA YHCIOBOW MPSMOW, 3aNMUCHIBATH
pEeIIeHUe C IMOMOIIBI0 CUMBOJIOB.

Hcrnonp30BaTh HEpAaBEHCTBA MPU PEIICHUHU PA3IMYHBIX 3a/1a4.

DOyHKIUHA

PacrioznaBate (hyHKIIMM U3YYCHHBIX BHIIOB. [I0Ka3bIBaTh CXEMATHUECKH PACIOIOKEHUE HA
KOOPJMHATHOM MIIOCKOCTU TpaduKoB GyHKIMMN Buaa: y =kx, y=kx + b,y =k/x,y=ax2 +bx +c, y
=x3,y= \/x, ¥y = |x|, B 3aBUCUMOCTHU OT 3HaUeHUI K03 (PHUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIUH.

Crpouth W M300pakaTh CXEMATUYECKH TpadUKH KBAJAPATHYHBIX (YHKIUH, OMUCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIIHIA MO UX TpaduKaMm.

Pacno3naBaTth kBaJipaTHUHYIO QYHKIHIO 1O (hOpMyJIie, IPUBOAUTH MPUMEPHI KBaJAPATHUHBIX
byHKIUI U3 peanbHON KU3HU, PUUKU, TEOMETPHUU.

YucioBble MOCT€T0BATEILHOCTH H MPOrPecCUuH

PacrioznaBath apu)MeTHYECKYI0O M TE€OMETPHUYECKYIO MPOTPECCUU TPHU Pa3HBIX CIIOCO0aX
3aaHus.

BBINONMHATE BBIYUCIEHUS C HUCMHOJIb30BaHUEM (GOpPMYyNl N-ro 4jieHa apupMeTH4YecKOd u
r€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300paxarh 4ICHBI MOCICIOBATSIILHOCTH TOYKAMH Ha KOOPIMHATHOH TUIOCKOCTH.

Pemrate 3amaun, cBSI3aHHBIE ¢ YMCIOBBIMU IOCJIEAOBATEILHOCTSIMHI, B TOM YHCIIC 3aJa4d U3

peanbHOM JKHU3HHU (C UCTIONB30BaHUEM KAJIBKYIATOPA, IU(PPOBBIX TEXHOJIOTHIA).
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TEMATHYECKOE INTAHUPOBAHMUE

7 KJIACC
KoiauuecTBo 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3iesioB H TeM (undposbie)
Ne n/m NMpOrpamMmbl Bcero Koutpoabnbie  Ilpakruyeckue o0pa3oBaTejibHbIE
padoThI padoThI pecypebi
1 Uucia u BeIYKCIICHUS. PariuoHalbHEIS 25 1 0 bubnunoreka LIOK
quciia https://m.edsoo.ru/7f415b90
2 Anrebpanyeckue BbIpaXKEHUS 27 1 0 Eggg?/ﬁeeliﬁ)orﬁﬂ 415590
Bubmumoreka IIOK
3 YpaBHEHUS U HEPABEHCTBA 20 1 0 https://m.c dS(])_E).IU 17£415b90
Bbubnuoreka IIOK
4 Koopaunats! u rpaduku. OyHKIIMN 24 1 0 https://m.e dS(])_E).ru 17£415590
bubnmorexa LIOK
> TosTopenne u 06odmenne 6 ! 0 https://m.edsoo.ru/7£415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

ITPOTPAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
Ne w/n NMPOrpaMmblI Bcero Kontpoabueie  Ipaxtiyeckue o0pa3oBaTejibHbIE
padoThI padoTsbI pecype

1 Uucna u Beiunciienus. KBagparuele 15 0 0 Bu6mmoteka [JOK
KOpPHHU https://m.edsoo.ru/7f417af8

) Ywucia u BeraucieHns. CTeeHs ¢ eNbIM 7 0 0 bu6nmorexa LIOK
noKazaresieM https://m.edsoo.ru/7{417af8

3 AnreOpanyecKkue BhIPaKCHHUS. 5 1 0 bubmmoreka [JOK
KBaapatHplii TpEXuieH https://m.edsoo.ru/7f417af8

4 AnrebpanyecKkue BeIpaKCHUSI. 15 1 0 bubnnorexa [JOK
Anrebpanueckas ApoOb https://m.edsoo.ru/7f417af8

5 VYpaBHeHus u HepaBeHCcTBa. KBagpaTHbie 15 1 0 bubnnorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8

6 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 13 0 0 bubmuoreka [IOK
ypaBHEHHH https://m.edsoo.ru/7{417af8
7 VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 12 1 0 Eggg?/ﬁeeliiorﬁﬂ 417af8
8 Oynkuuu. OCHOBHbBIE TOHITHS 5 0 0 EES:_I;I/Ee;;iOrE 178417413

bubmmoreka [JOK
? Dymiian. TuCrOBLIE ByRICIHH ? 0 0 https://m.edS(])_E).ru/ 71417af8

bubnunotexa LIOK
10 Tosroperne 1 0Gobmenme 6 2 0 https://m.edsoo.ru/7f417af8

OBIIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

KosnvecTBO 4acoB DJIeKTPOHHbIE
Ne HaunmeHnoBaHMe pa3/ieiioB U TeM K I (uudgposbIe)
n/n NMPorpamMmbl Bcero 0; TPOJLHLIE pﬁaRanecRne o0pa3oBaTejibHbIE
padoThI padoThI pecypesi
1 Uucna u BerunciieHus. JlelicTBUTENbHEBIC 9 0 0 bubmuoreka [IOK
qyucia https://m.edsoo.ru/7f419d08
) YpaBHEHHUS U1 HEPABEHCTBA. Y PAaBHEHUS C 14 1 0 bubmmoreka [JOK
OJIHOU TIEPEMEHHOM https://m.edsoo.ru/7{419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI 14 1 0 bu6nmorexa LIOK
ypaBHCHUU https://m.edsoo.ru/7f419d08
bubmmoteka IIOK
4 YpaBHeHus U HepaBeHCTBa. HepaBeHcTsa 16 1 0 https://m.edsoo.ru/7f419d08
bubmmoreka IIOK
> PymKim 16 ! 0 https://m.edsoo.ru/7f419d08
bu6nmorexa LIOK
6 YucnoBbIe IOCIEA0BATEIILHOCTH 15 1 0 https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS 13 1 0 bubmmoteka IIOK
3HaHUU https://m.edsoo.ru/7f419d08
OBHIEE KOJIMYECTBO YACOB I10 102 6 0

[TPOI'PAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

IHOYPOYHOE IINTAHUPOBAHMUE

7 KJIACC

Ne
n/n

KoaunuyecTBO 4acoB

Jdara nzydyenus

Tema ypoka
Bcero

KoHnTtpoJbHbie
padoThbI

IIpakTHYeckue
padoThI

Ilnan

dakr

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIE pecypchl

Tlonsarue
palMOHAIBHOTO YHUCia

Apudmerndeckue
JICACTBUSA C
paroHaIbHBIMU
JHUCIIaMU

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

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

Apudmerrnueckue
JIENCTBHUS C
palroHaNbHBIMU
YHCIIaMU

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

Apudmernueckue
JIEHCTBHUS C
paroHaTbHBIMH
YHCIIaMU

Apudmernueckue
JEUCTBHS C
panroHaIbHBIMU
YHCIaMA

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

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

Apudmernueckue
JIENCTBUS C
palrOHAIbHBIMU
YHCIIaMU

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

CpaBHeHue, 1

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



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

YIIOPSIIOYMBAHUE
palMOHAIbHBIX YHCEI

CpaBHeHue, https://resh.edu.ru/subject/16/7/
8 YHOpSAA0YMBaHUE
PaIMOHATIBLHBIX YHCE
CpaBHeHue, https://resh.edu.ru/subject/16/7/
9 YHOpSAA0YMBaHUE
paIMOHATIBHBIX YHCEI
10 g;Te He:JfB;BIM bubnuorexa [{OK
nox}gaTeneM https://m.edsoo.ru/7f4211de
11 g;’f He:,]fb:H)IM bubmmoreka [JOK
nox}gaTeneM https://m.edsoo.ru/7{421382
12 I('I:;’f}l’-[;;;LS{LIM Bbubauoreka HOK
oKasareyieM https://m.edsoo.ru/7142154e¢
13 I('I:;’f}l’-[;;;LS{LIM Bbubauoreka HOK
mokazareyieM https://m.edsoo.ru/71f4218be
14 1({:;: He;;,;HM bu6nunorexa LIOK
HOK);I;aTeHeM https://m.edsoo.ru/7f4218be
Pemienre 0oCHOBHBIX https://resh.edu.ru/subject/16/7/
15 3a/1a4 Ha Apoou,
MIPOIICHTHI U3
peabHOM TPAKTHKU
Pemrenre 0oCHOBHBIX https://resh.edu.ru/subject/16/7/
16 3a/1a4 Ha ApooH,
MIPOLICHTHI U3
peabHOM MPAKTUKHU
17 Pemienre 0oCHOBHBIX https://resh.edu.ru/subject/16/7/



https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/

3a/1a4 Ha Apoou,
IIPOLIEHTHI U3
peanbHON MPAKTUKH

18

19

20

21

22

Pemenne oCHOBHBIX
3a/1a4 Ha ApooH,
MIPOLICHTHI U3
peabHON MPAKTUKH

ITpuzHaku
JEIIMMOCTH,
pa3ioKeHHs Ha
MHOKHTEIHN
HaTypaJIbHbIX YHUCEI

ITpuznaku
JEIMMOCTH,
pa3yoKEeHus Ha
MHOKHUTEIHN
HATypaJbHbIX YUCEN

Peanbubie
3aBucuMocTH. [Ipsmas
u oOpartHas
MPONOPLUUOHAIBHOCTH

Peanbnbie
3aBucuMocTH. [Ipsmas
1 oOparHas
MPONOPIIMOHATBHOCTH

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

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

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

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

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

23

24

Peanbubie
3aBucuMocTH. [Ipsimas
u oOpartHas
MPONOPLUOHAIBHOCTH

Peanbnbie
3aBUcUMOCTH. [Ipsimas
1 oOparHas
MIPONOPLUUOHAIBHOCTH

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

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



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

25

26

KonrponsHas pabora
10 TEME
"PanuoHanbpHbIe
gucia"

bykBennbie
BBIPKCHHUS

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

bu6nmorexa [IOK
https://m.edsoo.ru/7{41feec

27

DopMyisl

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

28

DopMyisl

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

29

30

31

IIepemeHnHsIe.
Jonyctumele
3HA4YCHUS
IIEPEMEHHBIX

[TpeoOpaszoBanue
OYKBEHHBIX
BBIPAKECHMUI,
pacKkpeITHE CKOOOK U
MIPUBEJICHHE
MOJIOOHBIX CaraeMbIX

[Ipeobpa3zoBanue
OYKBEHHBIX
BBIPAKECHMUI,
PacKphITHE CKOOOK 1
NpUBEJICHNE
MOI00OHBIX CIaraeMbIxX

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

bubmmoreka IIOK
https://m.edsoo.ru/7f41fafa

bubnmorexa LIOK
https://m.edsoo.ru/7f41£d70

32

[IpeobpazoBanue
OYKBEHHBIX
BBIPAKECHHUI,
pacKpbITHE CKOOOK U
MIPUBEICHHE
MOJJOOHBIX CIaraeMbIX

but6mmorekxa [IOK
https://m.edsoo.ru/7f411fd70

33

ITpeoOpaszoBanue
OYKBEHHBIX
BBIPAYKECHU,

bubnunoreka LIOK
https://m.edsoo.ru/7141£d70



https://resh.edu.ru/subject/16/7/
https://m.edsoo.ru/7f41feec
https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f41fd70

pacKpbITHE CKOOOK U
MIPUBEICHHE
MOTIOOHBIX CIaraeMbIX

CBoiicTBa CTENEHU C

bubnunorexa LIOK

34 HATYpILHEIM https:/m.edsoo.ru/7f421382
IMOKa3aTeIeM

35 IS:TOHC;;:H:;HGHH ¢ bu6nmorexa LIOK

yp https://m.edsoo.ru/7f42154¢
ITOKa3aTeIeM
36 g::HC;;I?H:;HeHH ¢ bu6nmnorexa LIOK
yp https://m.edsoo.ru/7f4218be
ITOKa3aTeIeM
bubnunoreka LIOK

37 Muorouners! https://m.edsoo.ru/7f42276¢

bubmmoreka IIOK

38 | Muorounen https://m.edsoo.ru/7f422930
CrnoxeHue,

39 BBIUYHTAHMUE, bubmmoteka IIOK
YMHOXEHHUE https://m.edsoo.ru/7{422af2
MHOT'OYJICHOB
Cnoxenue,

40 BBIYHTAHHE, bu6nmorexa LIOK
YMHOKEHUE https://m.edsoo.ru/7f422cc8
MHOT'OYJICHOB
CnoxeHue,

41 BBIUHTAHMUE, but6mmorekxa [IOK
YMHOXKEHHUE https://m.edsoo.ru/7f422fca
MHOT'OYJICHOB
Croxenue,

4 BBIYMTAHUE, bubnunoreka LIOK
YMHOKCHHE https://m.edsoo.ru/7f423182

MHOTI'O4JICHOB



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182

DopMysl

43 COKpamE&HHOro bubmmorexa [IOK
patl https://m.edsoo.ru/7{42432a
YMHOXCHUS
44 S)(;(p h;ygiHoro bubnunorexa LIOK
patl https://m.edsoo.ru/7{42464a
YMHOXCHUS
45 iip I\;YJ{;HOFO bubnuoreka [{OK
patll https://m.edsoo.ru/7f424¢12
YMHOXKCHUS
46 iip h;yjéiHoro bubmuoreka [{OK
patll https://m.edsoo.ru/714241d2
YMHOXKCHUS
47 iip h;yjéiHoro bubnuoreka [IOK
patll https://m.edsoo.ru/7f4251d0
YMHOXKEHUS
48 | smorommonos s Bubmorerca LIOK
https://m.edsoo.ru/7f423312
MHOHUTEIN
1 | smorommonos s Bubmorerca LIOK
https://m.edsoo.ru/7{f4237fe
MHOKHUTEIN
50 | soroanonos s BuGmarexs LIOK
https://m.edsoo.ru/71f4239de
MHOKHUTEIN
51 iig%)ﬁigg; Ha bubmmorexa HOK
https://m.edsoo.ru/71f4239de
MHOKHUTEIN
KonrtponsHas pabora https://resh.edu.ru/subject/16/7/
59 10 TEME
"Anrebpanyeckue
BbIpaKeHUs "
53 YpaBHeHHe, ITpaBUja https://resh.edu.ru/subject/16/7/



https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f4239de
https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/

npeoOpa3oBaHUs
ypaBHEHUS,
PaBHOCHIILHOCTD
YpaBHEHU

JIuneitHoe ypaBHEHUE
C OJTHOM IIEPEMEHHOM,

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

54 N
peleHre TMHEHHBIX
YpaBHEHUU
JInHeliHOEe ypaBHEHHE
55 C OJIHOM MIEPEMEHHOM, bu6nmorexa LIOK
peleHre TMHEHHBIX https://m.edsoo.ru/7420482
ypaBHEHUH
Jluneiinoe ypaBHEeHHE
56 C OJTHOM TIEPEMEHHOM, bubnunoreka LIOK
pelIeHnE JIMHEWHBIX https://m.edsoo.ru/7{420482
YpaBHEHUU
57 Pemenue 3amaq ¢ bubmmoteka IIOK
ITOMOUIBIO YPAaBHEHUN https://m.edsoo.ru/7f42064e
53 Pemenue 3amaq ¢ bubmmoteka IIOK
MIOMOIIIbIO YpPaBHEHUI https://m.edsoo.ru/7f420806
59 Pemenue 3agad ¢ bubnmorexa LIOK
MTOMOMUIbIO YpPaBHEHUHN https://m.edsoo.ru/7f4209a0
60 Pemenue 3amaq ¢ but6mmorekxa [IOK
MOMOIIIBIO YPaBHEHHUN https://m.edsoo.ru/7f420e6e
JInneliHOE ypaBHEHHE
61 C IByMs bu6muoreka [JOK
MIEPEMEHHBIMH U €70 https://m.edsoo.ru/7{427¢c32
rpaduk
JIuneliHOE ypaBHEHHE
62 C ABYMsI bubnunoreka LIOK

MIEPEMEHHBIMH U €T0
rpaduk

https://m.edsoo.ru/7f427¢8a



https://resh.edu.ru/subject/16/7/
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a

Cucrema 1Byx
JINHEMHBIX YpaBHCHUM

bub6nmoreka [IOK

63 C IByMsi https://m.edsoo.ru/7f42836¢
MepeMEHHBIMHU
Cucrema 1Byx bu6nmorexa [IOK
64 JTUHEHHBIX YPaBHCHUMA https://m.edsoo.ru/7f42836¢
C IBYMsI
MIePEeMECHHBIMU
Cucrema 1Byx bubmmoreka [JOK
65 JTUHEHHBIX YpaBHEHHM https://m.edsoo.ru/7f42836¢
C IByMs
IepeMEHHBIMHU
Cucrema 1Byx bu6nmorexa LIOK
66 JTUHEHHBIX YPaBHCHUMA https://m.edsoo.ru/7f42836¢
C IByMs
MIePEeMEHHBIMHU
67 Pemenue cucrem bubmmoteka IIOK
ypaBHEHUH https://m.edsoo.ru/7f4284de
63 Pemenue cucrem bubmmoteka IIOK
ypaBHEHUN https://m.edsoo.ru/7f42865a
69 Pemenue cucrem bubnmorexa LIOK
ypaBHEHHU https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem https://resh.edu.ru/subject/16/7/
ypaBHEHUH
71 Pemenue cHCTeM https://resh.edu.ru/subject/16/7/
YpaBHCHHIA
72 norewe Mumciee. Bubmiorexa LIOK
" https://m.edsoo.ru/7t421044
YPaBHCHHS
73 Koopaunara Touku Ha bubnunoreka LIOK
pSIMO https://m.edsoo.ru/7f41de76
74 YucnoBeie but6mmoreka [IOK



https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76

MIPOMEXKYTKH https://m.edsoo.ru/7f41dff2
75 YucnaoBbie bubnunorexa LIOK
MIPOMEXKYTKH https://m.edsoo.ru/7f41dff2
Paccrosinue mexmy https://resh.edu.ru/subject/16/7/
76 JBYMsI TOYKaAMH
KOOPJMHATHOMN
IpsIMOI
Paccrosiane mexy https://resh.edu.ru/subject/16/7/
77 JBYMSI TOYKAMH
KOOPJIMHATHOMN
MpAMOit
[IpsiMmoyronbHas bubmmorexa [JOK
78 CHUCTEMa KOOPIUHAT https://m.edsoo.ru/7f41el6e
HAa IJIOCKOCTH
IIpsimoyronbHas bubanoreka [JOK
79 cHUCTEMa KOOpAMHAT https://m.edsoo.ru/7f41e42a
Ha IJIOCKOCTH
[Tpumepsr rpadukos, bubimoreka [JOK
80 3aJaHHBIX https://m.edsoo.ru/7f41e8a8
dbopmynamu
[Tpumeps! rpadukos, Bbubmnorexa [JOK
81 3a/IaHHBIX https://m.edsoo.ru/7f41ed80
dbopmynamu
[Tpumeps! rpaduKoB, bubmmoreka IIOK
82 3a/IaHHBIX https://m.edsoo.ru/7f41ed80
dbopmynamu
Yrenne rpadukos bubmmoreka IIOK
83 pealbHbIX https://m.edsoo.ru/7f41ea24
3aBUCUMOCTEH
Urenue rpadukoB bubnmoreka IJOK
84 peanbHbIX

3aBUCUMOCTEN

https://m.edsoo.ru/7{41ea24



https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41dff2
https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ea24

bubnunorexa LIOK

85 Honsmue dynxim hitps://m.edsoo.ru/7f41ef06
bub6numoreka [IOK
86 Tpadux pynxumn https://m.edscl)lo.ru/ 7141ef06
. . bubnunorexa LIOK
87 Ceoiictea ymKumii https://m.edscI;E).ru/7f41f078
N . bu6nunorexa LIOK
88 CroiicTea (pyHKumi https://m.edsg).ru/ 7f41f1fe
. bubnunoreka LIOK
89 Jluneitnas dymKuus https://m.edscI)_E).ru/7f427282
. bubnunoreka LIOK
20 Tluneitnas dymxius https://m.edscl){).ru/ 71427412
01 [TocTpoenue rpaduka bubnnorexa [JOK
JTMHEWHOW (yHKIMU https://m.edsoo.ru/7f426d1e
9 [TocTpoenue rpaduka bubmmoteka IIOK
TUHENHON QyHKIIUN https://m.edsoo.ru/7f426d1e
93 I'paduk ynkuuu y bubmuoteka [IOK
=x| https://m.edsoo.ru/7f426d1e
94 I'paduk Qynkmm y bu6mmoteka IIOK
=|x]| https://m.edsoo.ru/7f426d1e
KonTponbnas padota
10 TEME
95 "Koopaunats! u but6mmoreka [IOK
rpaduku. Oynkuun" / https://m.edsoo.ru/7{41f50a
Bceepoccutickas
poBepoYHas padboTa
Hrorosas
9% KOHTpOJIbHAsI paboTa / bu6muoreka [JOK
Bcepoccuiickas https://m.edsoo.ru/7f429¢c6¢
poBepoyHas pabora
97 [ToBTOpEeHME bubnuoteka [JOK

OCHOBHBIX NOHATHUH U

https://m.edsoo.ru/71429132



https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32

METOJIOB Kypca 7
Kiacca, 0000IeHe
3HAHUH

IToBTOpeHuE
OCHOBHBIX ITOHSATHH H
98 METO/IOB Kypca 7
K1acca, 0000IIeHe
3HAHUH

bu6nmoreka [IOK
https://m.edsoo.ru/71429132

IToBTOpeHune
OCHOBHBIX ITOHITHH H
99 METO/IOB Kypca 7
Ki1acca, 0000IIeHne
3HAHUH

bubnunoreka LIOK
https://m.edsoo.ru/7{42a0e0

IToBTOpeHue
OCHOBHBIX NTOHSTUHN U
100 | meromoB Kypca 7
Kj1acca, 0000IIeHne
3HAHUU

bu6mmoteka IIOK
https://m.edsoo.ru/71429132

IToBTOpEeHNE
OCHOBHBIX TTOHATHH U
101 METOJI0B Kypca 7
Kjacca, 00001enne
3HAHUM

IToBTOpeHnE
OCHOBHBIX MTOHATHH U
102 | meromoB kypca 7
Knacca, 0000IeHue
3HaHUM

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

102

bubmmoreka IIOK
https://m.edsoo.ru/7f42a27a

but6mmoreka [IOK
https://m.edsoo.ru/7f42a900



https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KVIACC

KoanuecTBo 4acoB

JaTa nzydyeHus

Ne DJIeKTPOHHBbIE HU(POBBHIE
Tema ypoka
n/n Beero Kontpoabubie IIpakTuueckue Ilnan dakT o0pa3oBaTe/bHbIE pecypchl
padoThbI padoThI
1 KBanparusiit 1 0 0 Bbu6moteka [JOK
KOpEHb U3 Yncia https://m.edsoo.ru/7f42d452
2 EOH; TI/I;I(E):H(;?IBHOM 1 0 0 bubsmorexa [IOK
ppatl https://m.edsoo.ru/7f42eaaa
quCIIe
JlecaTuuHbIe
3 MPHOMIKEHHS 1 0 0 https://resh.edu.ru/subject/16/8/
HppalMOHATBHBIX
qHUCe
JlecaTHYHbBIE https://resh.edu.ru/subject/16/8/
4 MPUOIVHKEHUS 1 0 0
UppalMOHATEHBIX
qHuCel
5 JlelicTBUTEITbHBIC 1 0 0 https://resh.edu.ru/subject/16/8/
qyucia
CpaBHeHue https://resh.edu.ru/subject/16/8/
6 e CTBUTEIIHLHBIX 1 0 0
quCel
CpaBHeHue https://resh.edu.ru/subject/16/8/
7 JNIEUCTBUTEILHBIX 1 0 0
qHUCeI
2 Apudmernueckuit 1 0 0 https://resh.edu.ru/subject/16/8/

KBaJIpaTHbI KOPEHb



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://resh.edu.ru/subject/16/8/
https://resh.edu.ru/subject/16/8/
https://resh.edu.ru/subject/16/8/
https://resh.edu.ru/subject/16/8/
https://resh.edu.ru/subject/16/8/
https://resh.edu.ru/subject/16/8/

YpaBHeHue Buaa

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

? x2=a
10 SBp?&/)IfaTeiilquKnx bubmorexa LOK
P . https://m.edsoo.ru/7f42d862
KBaJIpaTHBIX KOPHEH
11 SBp?&/)IfaTeiilquKnx bubmmorexa [IOK
P . https://m.edsoo.ru/7f42d862
KBaJIpaTHBIX KOPHEH
[IpeobpazoBanue
12 :II:IICJ::I?;);ﬁ bubnuoreka [{OK
P ’ https://m.edsoo.ru/7f42dd26
COJIEpIKAIIIIX
KBaJIpaTHbIC KOPHU
[IpeobpazoBanue
13 ::IICJ::B}II);ﬁ bubnuoreka [{OK
PIDRCHIHH, https://m.edsoo.ru/7f42ded4
COJIEpIKAIIIHX
KBaJ[paTHbIC KOPHU
[IpeoOpa3zoBanue
14 EECJ;(:;::;IZ bubnuoreka [{OK
P ’ https://m.edsoo.ru/7f42e0be
COJIEp KaIINX
KBaJIpaTHBIC KOPHH
[Ipeo6pa3zoBanue
15 EECJ;(:;:II{);ﬁ bubmuoreka [{OK
P ’ https://m.edsoo.ru/7f42e262
COJIEpIKaIINX
KBaJIpaTHBIC KOPHH
16 CreneHn ¢ LEIbIM but6mmorexa [IOK
IOKa3aTelIeM https://m.edsoo.ru/7f4354a4
Cranpapruas but6mmoreka [IOK
17 3aIiCh YHCIA.

Pa3mepbl 00beKTOB

https://m.edsoo.ru/7f436098



https://resh.edu.ru/subject/16/8/
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098

OKpY’KaIOIIero
mupa (ot
JIEMEHTaPHBIX
YaCTHIL JI0
KOCMHUYECKHUX
00BEKTOB),
JUTUTEITHHOCTh
MPOIIECCOB B
OKpY’KalolieM MHpe

13 CBo#CTBa CTCIICHU C bubnuorexa [IOK
LEJIBIM [IOKAa3aTeJIEM https://m.edsoo.ru/7{435648
19 CBolicTBa CTENEHHU C bubmuoreka [{OK
LIEJIBIM ITOKa3aTeIeM https://m.edsoo.ru/7f435648
20 CBoJiCTBa CTCIICHU C bubnuorexa [IOK
1I€JIBIM TTOKa3aTesieM https://m.edsoo.ru/7f435648
1 CBolicTBa CTENEHHU C bubnuoreka [{OK
IIEJIBIM TTOKa3aTelIieM https://m.edsoo.ru/7f43599a
2 CBolicTBa CTENEHHU C bubnuoreka [{OK
IIEJIBIM TTOKa3aTelIieM https://m.edsoo.ru/7f435ed6
3 KBanpatusiit https://resh.edu.ru/subject/16/8/
TpEXusieH
24 KBanparHubiii https://resh.edu.ru/subject/16/8/
TPEXWICH
Pasnoxenue
25 KBaJIpaTHOIO bubnunorexa LIOK
TpEXuiieHa Ha https://m.edsoo.ru/7f42fd38
MHOHUTETN
Paznoxenue
2 KBaJIpaTHOTO bu6muoreka [JOK
TpEXUIeHa Ha https://m.edsoo.ru/7{42fd38
MHOXHUTEITHN
27 Kontposnbhas bubnmnoreka [JOK



https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://resh.edu.ru/subject/16/8/
https://resh.edu.ru/subject/16/8/
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38

pabota mo Temam

https://m.edsoo.ru/742ec80

"KBanparHsie
kopHU. CTeneHu.
KBanpatublii
TpexuseH"
28 AnrebGpanueckas bubmmoreka [JOK
IpoOb https://m.edsoo.ru/7{430382
Jlommyctumble https://resh.edu.ru/subject/16/8/
3HAYCHUS
29 MIEPEMEHHBIX,
BXOJIAIINX B
anreOpanvecKue
BBIpKECHUS
Jlonyctumblie https://resh.edu.ru/subject/16/8/
3HAYCHHS
30 MIEPEMEHHBIX,
BXOJIAIINX B
anredpandeckKue
BBIpKCHUS
HOBHOE CBOMCTB
31 Sﬂcre%pazzgcso; ° bubmmorexa OK
https://m.edsoo.ru/7f4308e6
npobu
3 Coxkpaienue bubnuoteka [JOK
npobeit https://m.edsoo.ru/7f430a8a
33 Cokpaienue bubnmnoreka [JOK
npobei https://m.edsoo.ru/7f430f44
34 Coxkpaienue bubnuotexa [JOK
npobeit https://m.edsoo.ru/7f430f44
CnoxeHue,
35 ;ﬁ;ﬁ;ﬁ;ﬁi " bubmuorexa [{OK
https://m.edsoo.ru/7f43128c¢
JICIICHUE

anreOpanvIecKux



https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://resh.edu.ru/subject/16/8/
https://resh.edu.ru/subject/16/8/
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c

npoOeit

36

37

CnoxeHue,
BBIYMTAHUE,
YMHOKEHUE U
JICTICHUE
anredpanvecKux
npobei

CnoxeHue,
BBEIYHUTAHUE,
YMHOXEHUE U
JeJIeHuE
anreOpanvecKux
npobeit

bubnunoreka LIOK
https://m.edsoo.ru/7f4315c0

bubnuoreka [{OK
https://m.edsoo.ru/7f4318¢c2

38

39

Cnoxenue,
BBIUHTAHUE,
YMHOXKCHHEC U
JieNeHue
anredpandecKux
apoOeit

[Ipeobpa3zoBanue
BBIPAKECHMUI,
COJIepKALINX
anreOpanyeckue
Ipodu

bubmmoteka IIOK
https://m.edsoo.ru/7f431a20

bu6nunorexa LIOK
https://m.edsoo.ru/7f43259¢

40

[Ipeo6pa3zoBanue
BBIPAKCHMUI,
COJIepKALINX
anreOpanyeckue
Ipodu

bubnunorexa LIOK
https://m.edsoo.ru/7f432736

41

[Ipeo6pa3zoBanue
BBIPAKCHMUIA,
COJIepIKALINX
anreOpanvecKue

bubnunoreka LIOK
https://m.edsoo.ru/7f432736



https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736

apobu

KontposbHas

42 pabora 1o Teme bub6nmoreka [IOK
"Anrebpanueckas https://m.edsoo.ru/7f431d36
IpoOB"

43 KBanpatnoe bubnmoreka [IOK
ypaBHEHUE https://m.edsoo.ru/7f42eela

44 E;;;;:iﬁi R bubnnoreka [JOK
ypaBHEHE https://m.edsoo.ru/7f42eecla

45 E;;;;:iﬁi o bubnnorexa [JOK
ypaBHEHE https://m.edsoo.ru/7f42eecla
dopmyna kopHeHr

46 KBaI)DlpZTH orop bu6nmorexa LIOK
ypaBHEHUS https://m.edsoo.ru/7{42f158
dopmyna kopHeH

47 KBaF))Ip.’:}IITH orop bubmuoreka [{OK
ypaBHEHUs https://m.edsoo.ru/7{42£36
dopmyna kopHeH

48 KB aF))Ip.’:}l]TH or Op bubmuoreka [IOK
ypABHEHIS https://m.edsoo.ru/7f42f5a4

bubnunorexa LIOK
i Teopewma Bitera https://m.edsoo.ru/7{42fef0
but6mmorexa [IOK

50 Teopea Briera https://m.edsoo.ru/7f430076
Pemenue

51 ypaBHEHUH, Bbu6nuoreka [IOK
CBOJISIIIUXCS K https://m.edsoo.ru/7f43c542
KBaJIPATHBIM

57 Pemmenne bubnunoreka LIOK

YpaBHEHUH,

https://m.edsoo.ru/7f43¢3d0



https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0

53

CBOAAININXCSA K
KBaJApaTHbIM

[Ipocreiimue
IpoOHO-
paloHaIbHbIe
YpaBHECHHUS

bubnunoreka LIOK
https://m.edsoo.ru/7f4328c6

54

55

56

IIpocreiimme
JIpoOHO-
panoHaIbHbIC
ypaBHECHUS

Pemenue
TEKCTOBBIX 3a/1a4 C
IIOMOUIBIO
KBaJPATHBIX
ypaBHEHUH

Pemenue
TEKCTOBBIX 3aJ]1a4 C
IIOMOIIBIO
KBaJpATHBIX
YpaBHEHUU

bubnuoreka [{OK
https://m.edsoo.ru/71432bb6e

bubnuoreka [{OK
https://m.edsoo.ru/7f42175¢

bu6nmorexa LIOK
https://m.edsoo.ru/7{42{816

57

58

KoHntponbHas
pabota 1o Teme
"KBangparusie
ypaBHeHus"

JInnelinoe
YpaBHEHHUE C ABYyMS
[IEPEMEHHBIMU, €TO
rpaduk, mpuMepbl
pelieHus
YPaBHEHUU B IEJBIX
quciaax

bu6nunorexa LIOK
https://m.edsoo.ru/7{430112

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

59

JInneitnoe
YpaBHEHUE C JIBYMsI

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



https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2
https://resh.edu.ru/subject/16/8/
https://resh.edu.ru/subject/16/8/

MIEPEeMEHHBIMH, €T0
rpaduk, IpuMepbI
pelieHus
YpaBHEHHH B IEJIBIX
qrciax

60

JInnaeiHoe
ypaBHEHHUE C ABYyMS
HepeMeHHBIMI/I, €ro
rpaduk, IpuMepbl
pelenns
ypaBHEHUH B IENIBIX
qHUCIax

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

61

62

Pemenne cucrem
JBYX JIMHEUHBIX
YPaBHEHUH C JIBYMSI
MepEMEHHBIMU

Pemenue cucrem
JIBYX JIMHEWHBIX
YPaBHEHUH C JBYMsI
MEPEMEHHBIMU

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

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

63

Pemenue cucrem
JIBYX JIMHEWHBIX
YPaBHEHUH C JBYMsI
MepEMEHHBIMU

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

64

[Ipumeps! pemienus
CUCTEM
HEJIMHEHNHBIX
YPaBHEHUH C IBYMsI
IIEpEMEHHBIMHU

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

65

[Ipumeps! pemienus
CHUCTEM
HEJIMHEHHBIX
ypaBHEHUH C IByMs

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



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

NEPCMCHHBIMU

66

I'paduueckas
HHTEpHpeTanus
ypaBHEHUS C ABYMS
MEPEMEHHBIMU U
CHCTEM JIMHECHHBIX
YpPaBHEHUH C JIBYMsI
MepeMEHHBIMHU

bubnunoreka LIOK

https://m.edsoo.ru/7f43d6d6

67

I'paduueckas
HHTEpHpeTaus
ypaBHEHUS C IBYMS
MePEMEHHBIMU U
CHCTEM JIMHCHHBIX
YpaBHEHUH C ABYMsI
MepeMEHHBIMHU

bubnuoreka [{OK

https://m.edsoo.ru/7f43d6d6

68

69

70

Pemenne
TEKCTOBBIX 3a/1a4 C
ITOMOIIBIO CUCTEM
ypaBHEHUH

Pemenne
TEKCTOBBIX 3a/1a4 C
ITOMOIIBIO CUCTEM
ypaBHEHUH

Pemenue
TEKCTOBBIX 3aJ71a4 C
IIOMOIIBIO CUCTEM
YpaBHEHUU

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

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

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

71

YucioBele
HEpPaBEHCTBA U UX
CBOICTBa

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

72

YuciaoBbie
HEPaBEHCTBA U UX
CBOICTBa

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



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://resh.edu.ru/subject/16/8/
https://resh.edu.ru/subject/16/8/
https://resh.edu.ru/subject/16/8/
https://resh.edu.ru/subject/16/8/
https://resh.edu.ru/subject/16/8/

Hepasencrtso ¢

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

73 . .
OJIHOM MepeMeHHOMN
JIuneiinbie

74 HEPaBEHCTBA C Bu6muotexa [JOK
OJTHOW TIEPEMEHHOM https://m.edsoo.ru/7{42¢c692
U UX pelIeHne
JIuneitnbie

75 HEpPaBEHCTBA C bubnnorexa [JOK
OJTHOY TIepeMEHHOMN https://m.edsoo.ru/7f42¢c840
U UX pelleHue
JIuneiinbie

76 HEPaBEHCTBA C Bu6mmoreka [JOK
OJIHOM TIEPEMEHHOM https://m.edsoo.ru/7{42c¢840
U UX pelIeHne
Cucrembl TMHEHHBIX

77 HEPaBEHCTB C OAHOU bubmuorteka [IOK
MEPEMEHHON U UX https://m.edsoo.ru/7f42cb88
peleHue
Cucrembl TMHEHHBIX

78 HEPaBEHCTB C OAHOU bubmuoreka [IOK
MEPEMEHHON U UX https://m.edsoo.ru/7f42cd2c
pelieHue
CucTeMbl TUHEHHBIX

79 HEPaBEHCTB C OJIHOMN bu6muoreka [JOK
NEePEMEHHON U UX https://m.edsoo.ru/7f42cd2c
perieHne
N3o06paxenue
pereHus

R0 JIMHEHHOTO but6mmorexa [IOK
HEPaBEHCTBA U MX https://m.edsoo.ru/7f42c9e4
CUCTEM Ha
YUCIJIOBOM MPSMOU

81 N3o6paxkenune bubnmnoreka [JOK



https://resh.edu.ru/subject/16/8/
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4

perieHus
JIMHEHHOTO
HEPaBEHCTBA U UX
CHCTEM Ha
YUCIJIOBOM MPSMOU

https://m.edsoo.ru/7f42c9¢4

82

KoHntposbHas
pabora 1o Temam
"Hepasencrsa.
Cucremsl
ypaBHeHUH"

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

83

84

[Tonstue pynkunu

Ob6nactb
olpeseNeHus 1
MHO>KECTBO
3HaYEHUHN QPYHKIINH

bubnunoreka LIOK
https://m.edsoo.ru/7{433c12

bubnunoreka LIOK
https://m.edsoo.ru/7f433d84

85
86

CrniocoOslI 3a1aHus
byHKIMI
I'paduk pyHkMH

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

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

87

CaoiicTBa QyHKIHH,
uX 0TOOpa’keHHe Ha
rpaduke

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

88

Urenue u
IIOCTPOECHHE
rpadukoB pyHKUINN

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

89

90

[Tpumeps! rpadukon
GbyHKIUH,
OTPaXKAIOIIUX
peaJIbHbIE NTPOLIECCHI
OyHKIUH,
OIMCBIBAIOLIHE
pSMYIO U
o0paTHy10

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

but6mmoreka [IOK
https://m.edsoo.ru/7f434bbc



https://m.edsoo.ru/7f42c9e4
https://resh.edu.ru/subject/16/8/
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://resh.edu.ru/subject/16/8/
https://resh.edu.ru/subject/16/8/
https://resh.edu.ru/subject/16/8/
https://resh.edu.ru/subject/16/8/
https://resh.edu.ru/subject/16/8/
https://m.edsoo.ru/7f434bbc

IIPONOPLUOHAIbHBIE
3aBUCUMOCTH, UX

rpaduku
bubnunoreka LIOK

o1 Tunepbona https://m.edsoo.ru/7f4343e2

bubnmoreka [IOK

02 ['unepoona https://m.edsoo.ru/7f4343e2

93 I'padux pynkumm y Bbu6moteka [JOK
= x? https://m.edsoo.ru/7f434572
OyHKIUU y =X2, Y =
X,y =YX,y = |x|;

94 rpadudeckoe bubnnoreka [JOK
pelnieHue https://m.edsoo.ru/7f434d38
ypaBHEHUH U
CHUCTEM YpaBHEHUU
IToBTOpEeHNE
OCHOBHBIX TTOHSITHI
U METOJI0B KypCOB 7

95 1 8 KIJIacCoB, bu6mmoreka IIOK
0000111eHIEe 3HAHUIA https://m.edsoo.ru/7f4371aa
/ Beepoccuiickas
MIPOBEpPOYHAs
paborta
Hroroas
KOHTPOJIbHAS

96 pabora / bubnuotexa [JOK
Bceepoccuiickas https://m.edsoo.ru/7f434eb4
MIPOBEpPOYHAs
pabota
IToBTOpeHune

97 OCHOBHBIX TTOHSTHI but6mmoreka [IOK

Y METO/IOB KypCOB
7 1 8 KI1accoB,

https://m.edsoo.ru/7f43736¢



https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c

000011eHE 3HAHUN

IToBTOpeHue
OCHOBHBIX IIOHATHI
98 U METOJIOB KYpPCOB
7 1 8 KJ1accos,
000011IeHNe 3HaHU I

bu6nmoreka [IOK
https://m.edsoo.ru/7f43736¢

IToBTOpeHue
OCHOBHBIX IOHSATHI
99 1 METOJIOB KYpPCOB
7 n 8 KJ1accoB,
00001IeHne 3HaHUH

bubnunoreka LIOK
https://m.edsoo.ru/7f437510

IToBTOpeHune
OCHOBHBIX TOHSTUN
100 = ¥ MEeTOI0B KypCOB
7 u 8 KI1accos,
0000111eH1Ee 3HAHUHT

bubnunoreka LIOK
https://m.edsoo.ru/7f4376b4

IToBTOpeHune
OCHOBHBIX TTOHSITHH
101 U METOJI0B KypCOB 7
H 8 KJ1accoB,
000011IeHHE 3HAHUT

IToBTOpEeHNE
OCHOBHBIX TTOHITHH
102 u meronoB KypcoB 7
" 8 KJIacCOoB,
000011IeHHE 3HAHUT

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

102

bubmmoteka IIOK
https://m.edsoo.ru/7f436b88

but6mmorexa [IOK
https://m.edsoo.ru/7f437858



https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KVIACC

Ne

u/n Tema ypoka

KoaunuyecTBO 4acoB

Jdara uzydyenus
JIeKTPOHHBbIE U(PPOBHIE

KoHTpoJibHbIE
padoThI

IIpakTH4eckue

Bcero
padoThbI

IInan dakT o0pa3oBaTe/IbHbIEC PECYPChI

Pammmonansabie
qucna,
HppaIMoOHAIbHbIE
YKCIa, KOHCYHBIE U
OCCKOHEUHBIE
JECATUYHBIC TPOOH

MHOX€eCTBO
JIeHCTBUTEIIHLHBIX
YHCelT,;

2 NEUCTBUTEIILHEBIC
YHCIa KaK
OECKOHEUHBIC
JECSITUUHBIE JPOOH

Bzanmao
OJHO3HAYHOE
COOTBETCTBUE
MEXIY
MHOKECTBOM
JIeICTBUTEIIBHBIX
qucen u
MHOECTBOM TOUCK
KOOPJAMHATHOU
psAIMOI
CpaBHenue
JNIEUCTBUTEILHBIX
YHCell,
aprupMeTHIECKHE

https://resh.edu.ru/subject/16/9/

https://resh.edu.ru/subject/16/9/

https://resh.edu.ru/subject/16/9/

https://resh.edu.ru/subject/16/9/



https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/

JIEUCTBUS C
NENUCTBUTEILHBIMU
YUCIIaMUA

[Tpubnmxénnoe
3HAUCHHE
BEJIMYUHBI,
TOYHOCTb
PUOIMKECHUS

https://resh.edu.ru/subject/16/9/

OxpyrieHue yucesn

https://resh.edu.ru/subject/16/9/

OxpyrieHue yucen

https://resh.edu.ru/subject/16/9/

10

[Ipukuaka n
OlIEHKa

pe3yIbTaTOB
BBIYHCJICHUH

[Ipukunka n
OLIEHKa

pe3yJIbTaToOB
BBIUMCIICHU N

JIuneitHoe
YpaBHEHHUE.
Pemenue
YpaBHEHUH,
CBOJISIIIIUXCS K
JIMHEUHBIM

https://resh.edu.ru/subject/16/9/

https://resh.edu.ru/subject/16/9/

bu6mmorex [IOK
https://m.edsoo.ru/7f43bf66

11

JInueitHOE
YpaBHEHHUE.
Pemenne
YpaBHEHUH,
CBOJSIINXCS K
JIMHEWHBIM

bu6mmorex [IOK
https://m.edsoo.ru/7f43bf66

12

KBanpatHoe
YPaBHEHHE.
Pewenue

bu6mmorekxa [IOK
https://m.edsoo.ru/7f43¢542



https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542

YpPaBHEHUH,
CBOIAIIUXCA K
KBaApPaTHBIM

13

14

KBagparnoe
ypaBHEHUE.
Pemenue
YpaBHEHUH,
CBOJSIIINXCS K
KBaJpAaTHBIM

buksaapartHbie
YpaBHEHUS

bubmuorexa [JOK
https://m.edsoo.ru/7f43c542

bubmuorexa [JOK
https://m.edsoo.ru/7f43¢3d0

15

16

17

bukBanpaTtHbie
YpaBHEHUs

[Ipumeps! pemienus
YpPaBHEHUU TPEThEM
U 4ETBEPTOU
cTeneHen
pa3iIoKEeHUEM Ha
MHOKHTEIHN

[Ipumepsl pemieHust
YpPaBHEHUU TPEThEM
U 4ETBEPTOU
cTeneHen
pa3iIoKEHUEM Ha
MHOXUTEIN

bu6mmorexa [IOK
https://m.edsoo.ru/7{43¢3d0

https://resh.edu.ru/subject/16/9/

https://resh.edu.ru/subject/16/9/

18

Pemenue npoGHo-
paIMoHaIbHBIX
YpaBHEHUU

bu6mmorexa [IOK
https://m.edsoo.ru/7f43c9b6

19

Pemenue npoGHo-
paIMoHaIbHBIX
YpaBHEHUU

bubmuoreka [JOK
https://m.edsoo.ru/7f43c9b6

20

Pemrenue
TEKCTOBBIX 3a/1a4

bu6mmorekxa [IOK
https://m.edsoo.ru/7f43c9b6



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

21

anredpandecKkum
METOIOM

Pewenne
TEKCTOBBIX 337124
anredpanvecKuM
METOJIOM

bubmuorexa [JOK
https://m.edsoo.ru/7f43¢c9b6

22

23

24

25

Pemenue
TEKCTOBBIX 33724
anredpanvecKum
METOJIOM

KonTposnbhas
pabota 1o Teme
"VpaBHeHuUs C
OJIHOM
nepeMeHHon"
YpaBHeHue ¢
TIBYMSI
MEPEMEHHBIMU U
ero rpauk
YpaBHeHue ¢
TBYMSI
MEPEMEHHBIMU U
ero rpaguk

bubmuorexa [JOK
https://m.edsoo.ru/7f43c9b6

https://resh.edu.ru/subject/16/9/

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d0b4

bu6mmorexa [IOK
https://m.edsoo.ru/7f43d0b4

26

27

Cucrema 1Byx
JINHEMHBIX
YpaBHEHHUH C
JOBYMsI

IIEPEMEHHBIMU U €€

perieHue

Cucrema 1Byx
JIMHEWHBIX
YpaBHEHUH C
IBYMs

https://resh.edu.ru/subject/16/9/

https://resh.edu.ru/subject/16/9/



https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://resh.edu.ru/subject/16/9/
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/

28

IIEPEMEHHBIMU U €€
pelieHne

Cucrema 1Byx
JIMHEWHBIX
YpaBHEHUH ¢
JBYMSI
TIEPEMEHHBIMH U €€
perieHue

https://resh.edu.ru/subject/16/9/

29

30

Cucrema 1Byx
JIMHENHBIX
YpPaBHEHHUH C
IBYMsI
IIEPEMEHHBIMU U €€
pelieHne

Pemenue cucrem
JBYX YPaBHEHUH,
OJIHO U3 KOTOPBIX
JIMHEWHOoeE, a
IpYyroe — BTOpPOH
CTETIEHU

https://resh.edu.ru/subject/16/9/

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d23a

31

Pemenue cucrem
JBYX YPaBHEHUH,
OJIHO U3 KOTOPBIX
JIMHEHOoe, a
JPyroe — BTOPOU
CTETICHH

bubmuorexa [JOK
https://m.edsoo.ru/7f43d55a

32

Pemenue cucrem
JBYX YPaBHEHUH,
OJIHO M3 KOTOPBIX
JIMHEWHOoE, a
JIPyroe — BTOPO
CTEIIEHU

bu6mmorexa [IOK
https://m.edsoo.ru/7f43d55a

33

Pemenue cucrem

bubmuoreka [JOK



https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43d55a

JIByX YPaBHEHUH,
OJIHO U3 KOTOPBIX
JIMHEHHOoE, a
JIpyroe — BTOPO
CTENEHU

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

34

35

I'paduueckas
MHTEpIIpEeTaIHs
CHCTEMBI
ypaBHEHUH C
TIBYMSI
MIePEeMEHHBIMU
Pemenue
TEKCTOBBIX 3aj1a4
anre0panvecKum
crocoooM

https://resh.edu.ru/subject/16/9/

https://resh.edu.ru/subject/16/9/

36

37

38

39

40

Pemenne
TEKCTOBBIX 3a/1a4
anredpandecKum
CII0COO0M

KoHntponbHas
pabota o Teme
"Cucrembl
ypaBHEeHUH"

YucnoBble
HEpPaBEHCTBA U UX
CBOMCTBA

YucnoBble
HEpPaBEHCTBA U UX
CBOMCTBA

JIunelinbie
HEPABECHCTBA C
OJIHOU IIEPEMEHHOM
U UX pElIeHuE

https://resh.edu.ru/subject/16/9/

https://resh.edu.ru/subject/16/9/

https://resh.edu.ru/subject/16/9/

bubmuorexa [JOK
https://m.edsoo.ru/7f43ad5a

bu6mmorekxa [IOK
https://m.edsoo.ru/7f43af08



https://m.edsoo.ru/7f43d55a
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08

41

42

JInnelinble
HEPABEHCTBA C
OJIHOU IIEPEMEHHOM
U UX pelIeHue

JInHeliHbIC
HEPaBEHCTBA C
OJIHOM MEPEMEHHOM
U UX pelleHue

bu6mmoreka [IOK
https://m.edsoo.ru/7f43af08

bubmuorexa [JOK
https://m.edsoo.ru/7f43af08

43

CucreMsl
JIMHEHHBIX
HEPaBEHCTB C
OJIHOM MEepPEMEHHOM
U UX pelleHue

https://resh.edu.ru/subject/16/9/

44

CucreMsl
JIMHEMHBIX
HEPABEHCTB C
OJIHOM IIEPEMEHHOU
U WX pelleHne

https://resh.edu.ru/subject/16/9/

45

46

47

48

Cucremsnl
JIMHEMHBIX
HEPaBEHCTB C
OJIHOM IIEPEMEHHOMN
U UX pellIeHue

KBagparusie
HEPaBEHCTBA U UX
perieHue

KBagparusie
HEPaBEHCTBA U UX
perieHue
KBagparusie

HEpaBeHCTBA U UX
pelieHue

https://resh.edu.ru/subject/16/9/

bubmuorexa [JOK
https://m.edsoo.ru/7f43b098

bubmuorexa [JOK
https://m.edsoo.ru/7f43b21e

bu6mmorekxa [IOK
https://m.edsoo.ru/7f43b5a2

49

KBagparusie

bubmuoreka [JOK



https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2

HEPABEHCTBA U UX

https://m.edsoo.ru/7f43b5a2

pelieHue
50 E:;ff:;f;; U UX bubmorexa LHOK
https://m.edsoo.ru/7f43b5a2
pelieHue
I'paduaeckas
UHTEpIpeTanus
51 HEpPaBEHCTB U bubnnoreka [JOK
CHCTEM HEPaBEHCTB https://m.edsoo.ru/7f43b098
C IByMsI
MIEPEMEHHBIMH
I'paduueckas
UHTEpIpETAIUs
57 HEPABEHCTB U bubnnorexa [HJOK
CHCTEM HEpPaBEHCTB https://m.edsoo.ru/7f43b098
C IByMSI
NepPEMEHHBIMU
KonTponsHas
53 pabota o Teme https://resh.edu.ru/subject/16/9/
"HepaBencrsa"
54 g;iii ?;Htggaﬂ bu6mmoreka [IOK
D https://m.edsoo.ru/7f4396c6
rpaduk 1 cBOMCTBA
55 g;iii ?;{nggaﬂ bu6mmorexa [IOK
> https://m.edsoo.ru/7f439842
rpaduk 1 cBOMCTBA
56 g;iii ?;nggaﬂ bubnmoreka [JOK
DA https://m.edsoo.ru/7f4399b4
rpaduk 1 cBOMCTBA
[Tapabomna,
57 KOOPAMHATHI bubmuorexa [JOK
BEPIITUHBI https://m.edsoo.ru/7t439eb4

napaboJibl, OCh



https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b098
https://resh.edu.ru/subject/16/9/
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4

58

CUMMETPHUU
napadoJIbI

[Tapabomna,
KOODPIMHATHI
BEPIINHBI
napaboJIbl, OCh
CUMMETPUHU
napaboJIbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f43a03a

59

60

[Tapaboura,
KOOPIUHATHI
BEPIIHHBI
mapadoJIbl, OCh
CUMMETPUH
napadoJIbI

[Tapa6omna,
KOOPIWHATHI
BEPLINHBI
napaboJibl, OCh
CUMMETpPUHU
napaboJIbI

bu6mmoreka [IOK
https://m.edsoo.ru/7f43alac

bu6mmoreka [JOK
https://m.edsoo.ru/7f43a31le

61

[Tapa6omna,
KOOPIWHATHI
BEPLINHBI
napaboJibl, OCh
CUMMETpPUHU
mapaboJIbI

bubmuorexa [JOK
https://m.edsoo.ru/7f43a526

62

[Tapabomna,
KOOP/IMHATHI
BEPIIMHBI
napaboJIbl, OCh
CUMMETPHHU
napaboJib

bu6mmorexa [IOK
https://m.edsoo.ru/7f43a526

63

I'pacduxu

https://resh.edu.ru/subject/16/9/



https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43a526
https://resh.edu.ru/subject/16/9/

byHkuuii: y = kx, y
=kx + b, y=k/x,
y=x’, y=VX, y=[x|

64

65

I'paduxu
byuknmii: y = kx, y
=kx + b, y=k/x,
y=x*, y=VX, y=Ix|
I'paduku
byHkumit: y = kx, y
=kx + b, y=k/x,
y=x*, y=vX, y=|x|

https://resh.edu.ru/subject/16/9/

https://resh.edu.ru/subject/16/9/

66

67

68

I'paduxu
byskuit: y = kx, y
=kx + b, y=k/x,
y=x’, y=vX, y=[x|
I'pacduxu
¢byHkuuit: y = kx, y
=kx + b, y=k/x,
y=X2, y=VX, y=Ix|
I'pacduxu
¢byHkuuit: y = kx, y
=kx + b, y=k/x,
y=xX%, y=vX, y=[x|

https://resh.edu.ru/subject/16/9/

https://resh.edu.ru/subject/16/9/

https://resh.edu.ru/subject/16/9/

69

KoHntponbHas
pabota o Teme
"OyaKIHAR"

bu6mmorexa [IOK
https://m.edsoo.ru/7f43abg84

70

TlousaTue yncinoBon
OCJIEA0BATEILHOC
TH

bubmuoreka [JOK
https://m.edsoo.ru/7f43e6c6

71

3amanue
MOCJIe1I0BATENBLHOC
TH PEKyPPEHTHOM
bopMmyIoii u

bubmuorexa [JOK
https://m.edsoo.ru/7f43ebda



https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda

72

73

74

75

¢dbopmyIoit n-ro
qyieHa
Apudmernueckas
U TeOMeTpUYecKas
poOrpeccuu

Apudmernueckas
Y reoMeTpuyecKas
MIPOrpeccuun
®opmyJibl N-ro
YIeHa
apudmeTnyeckoit u
r€OMETPUYECKOMN
Mporpeccui,
CYMMBI IIEPBBIX N
YJIEHOB

dopmyJibl N-ro
YJIeHa
apudmeTnyeckoit u
reoOMEeTPUYECKON
IIPOTPECCUH,
CYMMBI [IEPBBIX N
YJICHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43ed7¢e

bubmuorexa [JOK
https://m.edsoo.ru/7143{3b4

bu6mmorexa [IOK
https://m.edsoo.ru/7{43{f58a

bu6mmoreka [IOK
https://m.edsoo.ru/7f43ef2¢c

76

®opMyIIBI N-TO
YJeHa
apupMeTHIECKON U
reOMETPUYECKOMN
IIPOTPECCUH,
CYMMBI IIEPBBIX N
YJICHOB

bu6mmorexa [IOK
https://m.edsoo.ru/7f43f0c6

77

®opMyIIBI N-TO
YJieHa
apupMETHIECKON U
reoOMETPUYECKON

bubmuorexa [JOK
https://m.edsoo.ru/7143{72¢



https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e

IIPOrpECCUi,
CYMMBI IIEPBBIX N
YJICHOB

78

@opMyIIBI N-TO
YJIeHa
apudmeTnyecKoit u
reOMETPUYECKOI
IIPOTPECCUH,
CYMMBI [IEPBBIX N
YJIEHOB

bubmuorexa [JOK
https://m.edsoo.ru/7143{8a0

79

80

N3o0pakenue
YJICHOB
apuMeTHIecKoi u
reOMEeTPUYECKON
IIporpeccuit
TOYKaMH Ha
KOOPJAMHATHOU
IJIOCKOCTH

N3006pakenue
YJICHOB
apudmeTnyeckoit u
r€OMETPUYECKOI
Iporpeccuit
TOYKaMH Ha
KOOPJAMHATHOMN
IIJIOCKOCTH

https://resh.edu.ru/subject/16/9/

https://resh.edu.ru/subject/16/9/

81

82

JInaeWHbIN 1
DKCIOHEHIIHAILHEI
1 pocT

CrokHEBIE
MPOLECHTHI

https://resh.edu.ru/subject/16/9/

bubmuoreka [JOK
https://m.edsoo.ru/7{43fe0e

83

Co>xHbIe
MPOLICHTHI

bu6mmorekxa [IOK
https://m.edsoo.ru/7f4401a6



https://m.edsoo.ru/7f43f8a0
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6

84

KoHntposbHas
pabora 1o Teme
"Uucnosble
MOCJIEI0BATEIHLHOC

TI/I"

bu6mmoreka [IOK
https://m.edsoo.ru/7f4404{8

85

IToBTOpEHME,
0000111eHNE U
CHCTEMAaTH3alHs
3HaHUH. 3amuchk,
CpaBHEHHUE,
TIEUCTBUS C
JIeHCTBUTEIILHEIMHU
YHCIIaMU, YHACIIOBAs
npsiMast

https://resh.edu.ru/subject/16/9/

86

[ToBTOpEHHUE,
00001IeHNe U
cUCTEeMaTH3aIus
3HAHUU.
[IponeHTsI,
OTHOLLIEHUS,
MIPOTIOPITUHU

https://resh.edu.ru/subject/16/9/

87

[ToBTOpEHME,
o0o01ieHue u
cHCTEeMaTH3aIus
3HaHUM.
Oxpyrienue,
npUOINKEHHUE,
OIIeHKa

https://resh.edu.ru/subject/16/9/

88

[ToBTOpEHHUE,
00o0mIeHne 1
cucreMarui3anuia
3HaHuil. Pemenue
TEKCTOBBIX 3a]1a4
apruMeTHUUECKIM

bubmuorexa [JOK
https://m.edsoo.ru/7f443b12



https://m.edsoo.ru/7f4404f8
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://resh.edu.ru/subject/16/9/
https://m.edsoo.ru/7f443b12

CII0COOOM

89

[ToBTOpEHHUE,
0000111eHNE U
cUcTeMaTH3aIus
3HaHui. Pemenne
TEKCTOBBIX 3a/1a4
apruMETHUUECKIM
CII0cO00M

bubmuorexa [JOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpEHHUE,
0000111eHUE U
CHCTEMAaTH3alHs
3HaHui. Pemenne
TEKCTOBBIX 3a7a4
apupMETHUYECKIM
CII0CO00M

bubmuorexa [JOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpEHUE,
o0o01ieHue u
CUCTEMaTU3allHs
3HAHUU.
[IpeoOpa3zoBanue
anredpanvdecKux
BBIPAKECHMI,
JOMYCTUMBbIE
3HAYCHMSI

bu6mmoreka [IOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpEHHUE,
00o0011IeHne 1
cucTeMaTu3anus
3HaHUMU.
IIpeoOpaszoBanue
anredpandecKux
BBIPAKCHMUIA,
JOMTYCTUMBbIE
3HA4YEHUs

bu6mmorexa [IOK
https://m.edsoo.ru/71f444364



https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364

93

[ToBTOpEHHUE,
0000111eHNE U
crucTeMaTu3anus
3HaHUM.
[TpeoOpazoBanue
anre0panvecKux
BBIPAKCHMUI,
JOMYCTHMBbIE
3HAYCHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7{444612

94

[ToBTOpEHHUE,
0000111eHUE U
CUCTEMAaTH3AIIHS
3HaHUM.
[IpeobOpaszoBanue
anreOpanvecKux
BBIPAKECHMI,
JIOTTYCTHMBbIE
3HAYCHUS

bubmuorexa [JOK
https://m.edsoo.ru/7f444a94

95

96

[ToBTOpEHUE,
00001IeHNe U
cUCTEeMaTH3aIus

3HaHu. OyHKIUK:

MOCTPOEHHUE,
CBONCTBA
HU3yYEHHBIX
byHKIHI
[ToBTOpEHHUE,
00o0mIeHne 1
cucTeMaTu3anus

3HaHui. yHKINH:

MMOCTPOCHHUE,
CBOMCTBA
W3YYCHHBIX
byHKIMI

bu6nmoreka [IOK
https://m.edsoo.ru/7f444c56

bu6mmorexa [IOK
https://m.edsoo.ru/7{444144



https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44

97

98

IToBTOpEHME,
0000111eHNE U
CHCTEMAaTHU3alHs

3HaHui. yHKIKH:

MMOCTPOCHUE,
CBOICTBA
M3YUYEHHBIX
byHKIMI
IToBTOpEHUE,
00001IeHNE 1
CUCTeMAaTH3alHs

3HaHui. OyHKUIWH:

IIOCTPOCHHE,
CBOMCTBA
U3YYEHHBIX
byHKIMI

bu6mmoreka [IOK
https://m.edsoo.ru/7f44516a

bu6mmoreka [IOK
https://m.edsoo.ru/7f4452¢6

99

100

IToBTOpEHME,
000011eHne u
CHUCTEMaTU3alUs
3HaHUM.
I'padnueckoe
peuieHue
YpPaBHEHUHU U UX
CUCTEM

IToBTOpEHME,
00o011IeHne 1
cucTeMaTHu3anus
3HaHUMU.
I'padpuueckoe
pelieHue
YPAaBHEHUU U UX
cHCTEM

bu6mmoreka [JOK
https://m.edsoo.ru/7f445516

bu6mmorexa [IOK
https://m.edsoo.ru/7f445516

101

HNrorosas
KOHTPOJIbHAs

https://resh.edu.ru/subject/16/9/



https://m.edsoo.ru/7f44516a
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pabora

O06001menue u
102 cUCTEMaTH3alUs
3HAaHUU

https://resh.edu.ru/subject/16/9/

OBIIEE KOJIMYECTBO
YACOB I1O0
[TPOTPAMME

102



https://resh.edu.ru/subject/16/9/

IPOBEPSEMBIE TPEFOBAHUS K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA30OBATEJIbHON ITPOTPAMMBI

7 KJIACC

Kon
MPoBePSIEeMOro

pe3yJibTaTa

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI OCBOCHUA OCHOBHOM

oOpa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1

Yyucia U BEIYKUCIIEHUS

1.1

BI)IHOJ'IHHTI), coucTad YCTHBIC W IMHUCBbMCHHBIC HpI/IéMI)I, apI/I(l)MeTI/I‘-IeCKI/IC

IIGIZCTBPISI C paqMOHAJIbHBIMHU YUCJIaMU

1.2

Haxoauth 3Hau€HUS YMCIOBBIX BBIPAXKEHHM, NPUMEHATh pPa3HOOOpa3HbIe
CrocoObl W TpUEMBI  BBIYUCICHUS 3HAYCHUH JPOOHBIX  BBIPAKCHUH,

cojiepKamirux OObIKHOBEHHBIC U ICCSITUYHBIC APOOH

1.3

[TepexoauTs OT OAHOW (OPMBI 3aHMCH YUCEN K APYyroi (MpeoOpa3oBBIBATH
JNECATUYHYIO JpO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSATHYHYIO, B

YaCTHOCTH, B OECKOHEUHYIO IECITHYHYIO POOb)

1.4

CpaBHUBATh M yHOPSAAOYUBAThH PallMOHAIILHBIE YHCIIA

1.5

OKpyrJsTh yKcia

1.6

BrimonssTe NPUKUIKY U OLCHKY pC3yJIibTaTa BBIQHCHGHHﬁ, OLICHKY 3HAYCHUU
YHCIOBBIX BBIpa)I(eHHfI. BEIMONTHATE ASUCTBHUS CO CTEIIEHIMM C HaTypaJIbHbIMHU

oxasaTrciisiMHu

1.7

HpI/IMeHHTL MMPU3HAKU OACTIUMOCTH, PA3JIOKCHNEC Ha MHOKUTCIIN HATYPAJIbHBIX

qucei

1.8

Pemate mpakTUKO-OPUEHTUPOBAHHBIE 3a/1a4d, CBS3aHHBIE C OTHOILICHHEM
BEJIMYMH, MPOMOPIHUOHAIBHOCTHIO BETUYMH, TPOLICHTAMU, UHTEPIPETUPOBATH
pe3yJIbTaThl PELICHUS 33Jlad ¢ y4ETOM OrpaHUYEHHH, CBA3AHHBIX CO

CBOICTBaMM paccMaTpUBAaEMbIX OOBEKTOB

AnrebpanuecKue BRIpaKeHUs

2.1

Hcnonb30BaTh anredpandecKyro TepMUHOIOTHIO M CHMBOJIMKY, IPUMEHSTH €&

B IIPOIIECCE OCBOEHHSI yUeOHOr0 Marepuaia

22

Haxonuth 3HaueHus: OyKBEHHBIX BBIPQKECHHUN NPU 3aJaHHBIX 3HAYCHUAX

MIEPEMEHHBIX

60




BrmonasaTh HpGO6p&30BaHI/I}I LECJIOTO BBIPpAXKCHUA B MHOT'OYICH NPHUBCACHHUEM

= MOIOOHBIX CIIAraeMbIX, PACKPBITHEM CKOOOK
” BbINONMHATE YMHOXKEHHE OAHOWIEHA HA MHOTOWIEH M MHOI'OWIEHA Ha
' MHOT'OYJIEH, TPUMEHATH (POPMYJIBI KBaZ[paTa CyMMBI U KBaJipaTa pa3HOCTH
Ocy1ecTBISTh pa3j0oKEHUE MHOIOYWIEHOB Ha MHOXHUTENIU C IIOMOIIBIO
2.5 BBIHECEHMsI 32 CKOOKHM OOIIEro MHOXXUTEJNS, I'PYHIHMPOBKH CIIaraeMblX,
npuMeHeHHs (OPMYJIT COKPALIEHHOTO YMHOKEHUS
Y [TpumeHsTH TpeoOpa3oBaHrsi MHOTOWICHOB JUIS PEUICHUS PAa3JIMYHBIX 33124
. U3 MaTEMaTUKHU, CMEXHBIX ITPEIMETOB, U3 PEAIbHOM NPAKTHUKU
57 Hcnonp30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMM IIOKAa3aTEIIAMU UL
. npeoOpa30BaHus BbIPAKEHUI
3 VYpaBHEHUS U HEPABEHCTBA
Pemate nuHENHBIE ypaBHEHUs C OJHOW IIEPEMEHHOM, NPUMEHss IpaBUIIa
3.1 nepexojia OT MCXOAHOIO YPaBHEHMsI K paBHOCWIbHOMY eMmy. [IpoBepsrs,
ABJIETCS JIM YUCIIO KOPHEM YpaBHEHUS
- [TpumensTH rpaduyeckrie METOIbl MPH PEIICHUH JTUHEHHBIX YPaBHEHUH U UX
. CUCTEM
33 [TonGuparh npuMepsl nmap 4Kces, SBISIOLIMXCS PELIeHUeM JIMHEHHOTOo
. YPaBHEHHUS C IByMs IEPEMEHHBIMU
CtpouTh B KOOPAMHATHOM MJIOCKOCTU IpahUK JIMHEHHOTO ypaBHEHUS C IBYMs
3.4 NEepEeMEHHBIMM; TOJb3YACh TpaduKOM, MPUBOIUTH TNPUMEPHI PELICHUS
YpaBHEHUS
35 Pemarb cucteMbl ABYX JIMHEWHBIX YPAaBHEHUH C IByMs IEPEMEHHBIMH, B TOM
' qucie rpapuyecku
CocTaBnsiTh W pemiaTh JMHEWHOE ypaBHEHUE WM CHCTEMY JIHHEHHBIX
3.6 YpaBHEHUH 10 YCJIOBHIO 3aJauyd, WHTEPIPETHUPOBaTH B COOTBETCTBUU C
KOHTEKCTOM 33/J1a4M MOJIyYE€HHBIH pe3ysbTar
4 Koopnaunats! u rpaguxu. OyHKIMH
N300paxaTh Ha KOOPAMHATHOM MPSMON TOYKH, COOTBETCTBYIOIIUE 33 JAHHBIM
4.1 KOOpAMHATaM, JIy4M, OTpPE3KH, HWHTEpBaJIbl, 3allUChIBaTh  YHUCIIOBBIE
IPOMEKYTKH Ha anreOpanyeckoM si3bIKe
4.2 OtMmeydaTs B KOOPAMHATHOM MJIOCKOCTH TOYKH 110 33JaHHBIM KOOpIUHATaM

61




43

CrpouTtsb rpaduku mTuHEHHBIX QyHKIMH. CTpouTh rpaduk GyHKINH y = [X|

44

OnuceiBaTh C TOMOLIbIO (YHKIMA W3BECTHBIE 3aBUCHMOCTH MEXIY
BEIIMYMHAMU: CKOPOCTh, BPEMs, pACCTOSIHUE, LICHY, KOJIMYECTBO, CTOUMOCTD,

IPOU3BOIUTENILHOCTD, BpeMsi, 00BEM pabOThI

4.5

HaxonuTh 3HaueHHne GYHKINU 110 3HAYCHHIO €€ apryMeHTa

4.6

[Tonumatp rpaduveckuii crocod MpeACTaBICHUS M aHAIW3a WH(POpPMALUH,
U3BJICKaTh W MHTEPIPETUPOBATh UH(GOPMAIMIO U3 TPaQHUKOB pealbHBIX

IIponecCcoB U 3aBHCHMOCTEH

8 KJIACC

Kon
MPOBEPSIEMOro

pe3yJabTaTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOCHHS] OCHOBHOI

o0pa3oBaTeJIbHOI MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1

Yucna ¥ BEIUMCIICHUS

1.1

Hcnons30BaTh HaydallbHBIE IpEACTaBICHUA O MHOXCECTBC JIENCTBUTENBHBIX
qucea I CpaBHCHMU, OKpYTJICHUA u BBIQHCHCHHﬁ, I/1306pa)KaTb

JeHCTBUTEIIbHBIE YHCIIa TOYKAMHU Ha KOOp,Z[I/IHaTHOI\/’I HpﬂMOfI

1.2

[TpuMeHsATh TOHATHE apUPMETUYECKOTO KBaJIpaTHOTO KOPHs, HAXOIUTh
KBaJpaTHble KOPHHU, MCIOJIB3YyS TpU HEOOXOAMMOCTH  KaJbKYJIATOD,
BBITNIOJHATH MpeoOpa3oBaHUs BbIPAKEHUHN, COJAEpKAIIMX KBAJpaTHbIE KOPHU,

HCIIOJIb3YSl CBOMCTBA KOPHEH

1.3

Hcnonp30BaTh 3amucy OOJBIIMX W MaJbIX YHCEI C INOMOIIBIO ACCATHYHBIX

npobeit u creneneii yucna 10

AnrebpanuecKue BRIpaKeHUs

2.1

HpI/IMeHSITI) IIOHATHE CTCIIEHU C I1CJIIbIM  IIOKa3aTclIEM, BBIIIOJIHATH

npeoOpa3oBaHusl BRIPAXKCHUH, COAEPIKAIUX CTETICHH C TIEIBIM MTOKa3aTeIeM

22

BhInonHATE TOX1eCTBEHHBIE TPpeoOpa30oBaHus palliOHAIbHBIX BHIPAKEHUH Ha

OCHOBE TTpaBWJI ICUCTBUI HaJ MHOTOUYJICHAMH U alITeOpandecKUMH APOOSIMHU

23

PackmanpiBaTh KBaApaTHBINA TPEXUWICH HA MHOKUTEIH

24

[TpumensTh nmpeoOpa3zoBaHus BRIPAXKEHUN IS pELIeHHs] pa3InYHbIX 33/1a4 U3

MaTE€MAaTUuKH, CMCKHBIX ITPEAMETOB, U3 peanLHoﬁ IMPAaKTUKH

VYpaBHEHUS 1 HEPABEHCTBA

62




3.1

Pemate sMHEVHBIC, KBaJpaTHBIC YpPAaBHEHUS U palMOHAJIbHBIC YpaBHEHUS,

CBOJSLIMECS K HUM, CUCTEMBI ABYX YPaBHEHUH C IBYMsI [IEPEMEHHBIMU

32

IIpoBOAUTH MPOCTENIINE UCCIIECIOBAHNS YPABHEHUM U CUCTEM ypaBHEHUH, B
TOM YHCJE C MPUMEHEHUEM TrpadUdyecKux IMpeiCcTaBlIeHUi (ycTaHaBIUBATh,
UMEET JM ypaBHEHUE WM CUCTEMA YPaBHEHMM DPEIUEHUs, €CIIM MMEET, TO

CKOJIBKO, ¥ TIpOvee)

3.3

[TepexomuTh OT CIOBECHOH (OPMYJIUPOBKU 3adaud K €€ anreOpandeckoiu
MOJCJIA C IIOMOIIBIO COCTaBJICHHUsS YPAaBHEHUS WIM CUCTEMbl YPAaBHEHUU,
HUHTEPIIPETHPOBATh B COOTBETCTBMHM C KOHTEKCTOM 3aJa4d MOJTydYCHHbIH

pe3yJIibTaT

3.4

HpI/IMeHﬂTI) CBOMCTBA YHCIIOBEIX HEPABCHCTB JIs1 CPAaBHCHUS, OLICHKH, PCIIATh
JIMHEHHbBIE HCPAaBCHCTBA C O,HHOﬁ HepeMeHHOﬁ n HUX CHCTCMBI, [daBaTb
Fpa(I)I/I‘leCKYIO HIUIIOCTPAIIUIO MHOXKCCTBA peH_ICHI/Iﬁ HCPABCHCTBA, CHUCTCMbI

HEPaBEHCTB

OyHKINUU

4.1

[Tonumath W UCHONIB30BaTh (YHKIMOHAJIbHBIE MOHATUS U S3bIK (TEPMUHBI,
CHUMBOJIMUYECKHE 0003HAYEHNUs ), ONIPEIeNATh 3HaueHUe (YHKIUHU MO 3HAUEHHIO

apryMeHTa, orpeieNsaTh CBoWCTBa (PyHKUNHU O €€ TpaduKy

4.2

Ctpouts rpaduku 3eMeHTapHbIX GYHKIUI BUIA:
y = k/x y=kix,y=x?y=x> y=|X|, OMUCHIBaTh CBONCTBA YHNCIOBOMI

¢byHkuun 1o eé€ rpaduky

9 KJIACC

Kon
NpoBePsSIeMOro

pe3yJbTara

IIpoBepsiemble npeaMeTHBIEC Pe3yJIbTAThl 0CBOCHHSI OCHOBHOM

o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHusl

1

Yucia U BBIYKUCIIEHUS

1.1

CpaBHUBATh U yHOPSAI0YMBATh PAllMOHAIILHBIE U HPPALIMOHATILHBIE YHCIIa

1.2

BrinonHsaTe apumeTrueckue 1eHCTBUS ¢ palliOHATbHBIMU YUCIIaMH, COYETast
YCTHBIE U MUCbMEHHBIE TPUEMBI, BBIIOJIHATh BBIYUCIEHHS C UpPAlMOHANb-

HBIMHU YHCJIaMU

63




1.3

HaxonuTe 3HaueHUs CTENEHEN C LEJIBIMU MTOKA3aTENSIMH U KOPHEH, BBIYUCIISTh

3Ha4YCHUS YHUCJIIOBBIX BBIpa)KeHI/Iﬁ

1.4

OprrJ'ISITB IIGfICTBHTCHBHbIG 4ucCia, BBIIOJHATL MPUKUAKY pE3yJibTaTa

BBIYMCIICHU, OLIEHKY YHACIIOBBIX BBIPAXKECHUI

YpaBHEHMsI U HEPAaBEHCTBA

2.1

PemraTes nuHeliHbIC B KBaaApaTHBIC YPABHCHU A, YPAaBHCHU A, CBOAAIINUECA K HUM,

npocrteiiiume ApoOHO-pallioHaIbHbIE YPaBHEHUS

22

Pemate cucteMbl IByX JIMHEWHBIX YPAaBHEHHMU C JBYyMS IIEPEMEHHBIMU U
CHUCTEMBI IByX YPAaBHEHHUM, B KOTOPBIX OJIHO ypPaBHEHHUE HE SBIICTCS

JIMHENHBIM

23

Pemarp TekcTOBBIE 3amayn  aireOpamvyeckuM  CIIOCOOOM C  MOMOIIBIO
COCTaBJICHUS YPAaBHEHMsI WIM CHCTEMBl JBYX YPAaBHEHMH C JABYMs

MNEPpEMCHHBIMU

24

HpOBOI[I/ITB HpOCTCI‘/‘II_HI/Ie HCCIICOOBaAHUA ypaBHeHI/Iﬁ H CUCTEM ypaBHeHHﬁ, B
TOM 4YHCIICE C TPUMCHCHHEM l"pa(bI/ILIeCKI/IX HpeI[CTaBJ'IeHI/Iﬁ (HaanMep,
yYCTaHaBJIMBATh, UMECT JIM YPABHCHUEC NUJIK CUCTEMA ypaBHeHI/Iﬁ pemicHus, CCIn

HUMEET, TO CKOJIBKO)

2.5

Pemartr nuHelHbIE HCPABCHCTBA, KBAaJApaTHBIC HCPABCHCTBA, I/1306pa)KaTB
pPEeIICHUC HECPABCHCTB Ha YHCIOBOM prlMOfI, 3aMucCbiBaTh PCIICHHUEC C

INOMOIIBIO CMMBOJIOB

2.6

Peniate CHUCTCMBI JIMHEHHBIX HCPaBCHCTB, CUCTCMBI HCEPAaBCHCTB,
BKJIIOHAOOIUME KBaApaTHOEC HEPABCHCTBO, I/I306pa)KaTB pPEICHUC CHUCTCMBI
HCPAaBCHCTB Ha YHCJIOBOM HpHMOﬁ, 3alMUCbIBaTh PCHICHUC C IMMOMOUIBIO

CHMMBOJIOB

2.7

Hcnons30BaTh HCEPAaBCHCTBA IMPU PCHICHUHN PA3JIMYHBIX 3a1a4

OyHKINUU

3.1

Pacrio3naBath (yHKIIMHM W3y4EeHHBIX BHIOB. [loKa3piBaTh CcXeMaTHYECKH
pacmojo)eHne Ha KOOPIMHATHON TIIOCKOCTH TpaduKoB PYHKIMA BUAa: y=KX,
y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCUMOCTH OT 3HaUYCHUU KOA(P(OUIIMECHTOB,

OTUCHIBATh CBOMCTBA yHKIIUN

32

IToka3pIBaTh CXEMaTHYECKHU PacroJIOKCHUEC Ha KOOp,[[HHaTHOﬁ IIJIOCKOCTH

rpadukoB QpyHKIMI BUuga y = VX, y = |X| ¥ ONHCHIBaTh CBOMCTBA (DYHKIIHIA
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Crpouth 1 M300pakaTh CXEMaTH4YeCKH Tpa(uKu KBaApaTHUUYHBIX (PyHKIUH,

> OIKCHIBATH CBOMCTBA KBAJPAaTHUHBIX (PYHKIMIA 10 UX Tpadukam
34 Pacrnio3HaBaTh KBaJipaTHYHYIO (DYHKIHIO 1O (OpMYIIie, TPUBOIUTH IPUMEPHI
' KBaJPAaTUYHBIX QYHKIMHA U3 peabHOM )KU3HU, PU3HKH, TEOMETPUH
4 Apudmernueckas 1 reOMETpUIECKasi IPOrPECCUU
Al Pacnio3znaBaTh apupMETHUECKYIO U T€OMETPUUECKYIO IPOrPECCHH ITPU Pa3HBIX
. croco6ax 3a/1aHus
4n BBINONHATE  BBIUMCIEHUS C UCHONb30BaHHEM (GOpMyNn 7n-TO  YlieHa
. apuQMEeTUUECKOI U TEOMETPUUYECKON MTPOrPeCcCuii, CyMMbI IIEPBBIX N UICHOB
13 N300pakaTh WieHbl TIOCIEIOBATEIbHOCTH TOYKAMU Ha KOOPIUHATHOM
' TJIOCKOCTH
Pemarp 3amaun, cBA3aHHbIE C YMCIOBBIMU IOCIEAO0BATEIbHOCTIMHU, B TOM
44 YUCJIC 3a/laud U3 PEATbHOM >KM3HH (C HCIOJIB30BAHUEM KAIbKYJISATOPA,

U (POBBIX TEXHOJIOTHIT)

IMPOBEPAEMBIE 3JIEMEHTbBI COAEP) KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS
1 Yucna u BeIYMCICHUS
Jpo6u 0OBIKHOBEHHBIE U IECATUYHBIC, IEPEXO0]T OT OJIHOM (OpMBI 3anTUCcH Apobei K
1.1 apyroil. IloHsiTue panuMOHANIBHOTO YHMCIHA, 3alUCh, CPABHEHHE, YMNOPSIOYMBAHHUE
palMOHAIBHBIX YUCEI
s Apudmerndeckue NEUCTBHS C pPAIMOHAIBHBIMU YHCIaMUu. Pemienwe 3amad w3
' peaTbHOM MPaKTUKU HA YaCcTH, HA APOOH
13 CreneHs ¢ HaTypaJbHBIM ITOKa3aTeIeM: ONpeAelICHHEe, TPeo0pa3oBaHNe BEIPAKECHUM
. Ha OCHOBE OIPEICTICHHSI, 3aMICh OOJBIITNX YHCET
14 [IpormieHTHI, 3aMKUCh MPOIIEHTOB B BUJIE ApoOM W ApoOM B BUIEC MPOIEHTOB. Tpu
. OCHOBHBIE 33/1a4¥ Ha MPOIICHTHI, PEIICHUE 3a/1a49 U3 peaTbHON MPaKTUKU
s IIpuMeHeHrne NMPU3HAKOB JEIMMOCTH, PA3JI0KEHUE HA MHOXKHUTEIN HaTypajbHBIX
. yucel
1.6 PeanbHbIE 3aBUCUMOCTH, B TOM YHCIIE MPSIMasi U 00paTHast MPOIOPIHOHATHBHOCTH
2 AnrebpanyecKkue BhIpaKECHUS
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IIepeMeHHBIE, YUCIIOBOE 3HAYECHHUE BBIPAXKECHUS C IEpEMEHHOM. JlomycTuMsble

> 3HAUEHUS IEPEMEHHBIX

55 [IpencraBnenne 3aBUCUMOCTH MEXAY BEIMUMHAMH B BUAE (popmMyiibl. Berancienus
' o popmynam

23 [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUHN, TOKIECCTBEHHO PAaBHBIC BBIPAKCHUS

24 CBolicTBa CTENEHU C HATypaJIbHbIM [MOKAa3aTEIeM

)5 OpHounenbl 1 MHOrowieHsl. CreneHp MHOrowieHa. CloKeHue, BhIYUTaHUE,
' YMHO>KEHUE MHOT'OWICHOB

Y @opMyJIbl COKPAIIEHHOIO YMHOXEHHUS: KBaJpaT CyMMbl M KBaJpaT pPa3HOCTH.
' ®dopmyIa pa3HOCTU KBaApaTOB. Pa3noxeHrne MHOTOWIEHOB HA MHOXHUTENN
3 YpaBHeHUs

i1 VYpaBHeHUe, KOpPEHb YpaBHEHMs, NpaBWia I[peoOpa3oBaHUs  YpaBHEHMS,
' PaBHOCUJIBHOCTb YPaBHEHUI

- JIluneliHoe ypaBHEHHE C OJJHOI NEPEMEHHON, YUCIIO KOPHEW JIMHEWHOI'O YPaBHEHMUS,
' pelICHNE JIMHEWHBIX YPABHEHUM

33 CocraBieHre ypaBHEHMH MO YCJIOBHIO 3aJaud. PeleHue TEKCTOBBIX 3adad C
' IIOMOUIbIO YpaBHEHUN

3.4 JIuneitHOe ypaBHEHHE C ABYMS IEPEMEHHBIMU U €T0 rpaduk

CucreMa /ByX JMHEHHBIX YpaBHEHHMH C JByMsl IlepeMeHHbIMU. PerieHue cucrem
3.5 YpaBHEHMH CIOCOOOM TMOJACTAaHOBKU. IIpumephl pemieHus TEKCTOBBIX 3ajad C
MIOMOUIBIO CUCTEM YPaBHEHUM

4 Koopaunats! u rpaduxu. @yHkuuu

4.1 Koopannara Touky Ha npsMoit

42 YucnoBble TPOMEKYTKH. PaccTosiHue MeXQy [ByMs TOYKAMH KOOPAMHATHOM
' IPSIMON

13 [IpsimoyronbHast cuctemMa koopauHat, ocu Ox u Oy. AOcuucca v OpAMHATa TOYKU Ha
. KOOPJAWHATHOM IIOCKOCTH

s [Tpumeps! rpadukoB, 3amaHHBIX (QopMmynamu. YreHHe TrpapuKOB peaTbHBIX
' 3aBACUMOCTEN

4.5 [Tonsitue dynkuuun. I'paduk dyrkuun. CroicTBa QyHKIIHIA

4.6 Jlunetinas pynkmus, e€ rpaduk. ['paduk GyHkmm y = [x|

4.7 I'padpuaeckoe penieHre TMHEHHBIX YPAaBHEHUN U CUCTEM JIMHEHHBIX YpaBHEHUI
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8 KJIACC

Kon IIpoBepsiemMblii 3JIeMeHT CO/lepsKAHUSA
1 Yucna v BBIMUCIECHUS
. KBanpaTHsiii kopeHs u3 uncia. [lonarue 06 uppannoHaisHOM dncie. JlecsaTuaHbie
. npUOMKEHUS UPPAIIMIOHATBHBIX YHCEIT
s CpoiictBa apu(MeTHUECKUX KBAJPAaTHBIX KOpHEH M WX TPUMEHEHHE K
. peoOpa3OBaHUIO YHCIOBBIX BHIPAKEHUN U BHIYUCICHUAM. J{eHCTBUTENbHBIE YUCIia
1.3 CreneHs C LENIbIM NOKa3aTeneM U €€ cBoicTa. CTaHAapTHAs 3alIMCh YKCIIa
2 Anrebpanyeckue BEIPKESHUS
2.1 KBanpathblii TpEXuiieH, pa3inokKeHne KBaIpaTHOrO TPEXUIeHa Ha MHOKHUTEIH
22 Anre6panueckas 1po0s. OCHOBHOE CBOMCTBO anredpandeckoii qpodu
2.3 Crnosxenue, BBIUUTaHUE, YMHOKEHUE, JeNIeHUe aaredpandeckux apooeit
24 PanronanbHbIe BEIpaKEHUS U UX PeoOpa3oBaHue
3 VYpaBHEeHUs U HEPAaBEHCTBA
3.1 KBanparnoe ypaBHeHue, popMyiia KOpHEH KBajpaTHOTO ypaBHeHUs. Teopema Buera
3.2 Pemenne ypaBHeHUH, CBOASIINXCS K IMHEHHBIM U KBaIPaTHBIM
33 [Tpocreiimme 1poOHO-paIMOHAIbHBIE YPABHEHHUS
['padmyeckas uHTEepIpeTalds ypaBHEHUU C JABYMS MEPEMEHHBIMH U CHUCTEM
3.4 JUHEUHBIX ypaBHEHUM C JByMsi nepeMeHHbIMH. [Ipumepsl pemieHus cucrem
HEJIMHEHWHBIX YPaBHEHUH C IBYMsI TIEPEMEHHBIMH
3.5 Penrenune TekcTOBBIX 33124 aNredpanyecKuM crocoooM
3.6 YuciioBble HEPAaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 0JTHOM IEPEMEHHOMN
3.8 PaBHOCWIIBHOCTD HEPABEHCTB
39 JIvHeitHbIe HEpaBEHCTBA C OJTHOW MEPEMEHHOM
3.10 CucreMbl TUHEMHBIX HEPABEHCTB C OJTHOW MEPEMEHHOM
4 DOyHKIMHT
Al [onarue ¢ynkmuu. OOGNAacCTh ONpeaeNeHUs] U MHOXKECTBO 3HAUYEHUH (YHKIUH.
. Crioco6b1 3a1anust GyHKIUH
4.2 I'padux Gynkun. YreHne cBOMCTB GyHKIMU 1O €€ rpaduky
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43 [Ipumeps! rpadukoB QyHKIUH, OTPAKAIOUINX peaibHbIE MPOIECCHI
s @OyHKIMH, ONIUCHIBAIOIIUE MPSIMYIO M OOPAaTHYIO IPOIOPLHUOHATBHBIE 3aBUCHMOCTH,
. ux rpaduku
4.5 OyHKuuu y =x% y = x?
4.6 Oyukuuu y = [x, y = |x|
4.7 I'padpuaeckoe penieHne ypaBHEHUM U CUCTEM ypaBHEHUN
9 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COIEPKAHUS
1 Yucna v BBIYUCIICHUS
. PanyonasnbHble yncia, HppaluoHAIbHbIE YUCIIa, KOHEYHbIE U OECKOHEUHbIE IECATUUHbIC
' Ipoou
MHOXeCTBO JeHCTBUTENBHBIX YHCEN, ICWCTBUTEIbHBIC YHCIA Kak OCCKOHEUYHBIE
1.2 JecsITUUHble ApoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY MHOXXECTBOM
JEMCTBUTENBHBIX YNCEN U KOOPAUHATHOU NpsiMoi. CpaBHEHHE JEMCTBUTENBHBIX YUCEN
1.3 Apudmernueckue NeUCTBUS C JEHCTBUTEIbHBIMU YNCITAMH
WN3mepenusi, mpulOimkeHus, OLEHKU. Pa3mepsl OOBEKTOB OKPYKAIOMIETO MHpA,
14 JUTUTENIHOCTh MPOLIECCOB B OKpY»KatomieM mupe. [Ipubmmkénnoe 3HaueHne BeTMUHHBI,
' TOYHOCTh NpuOMKkeHus. OxpyriaeHue uucen. [Ipukuaka M OLEHKa pe3yJbTaToOB
BBIYHCIICHUI
2 VYpaBHEHHUS 1 HEPAaBEHCTBA
2.1 VYpaBHEHHUsI C OHOU NTEPEMEHHON
22 JInneiiHoe ypaBHeHue. Penienue ypaBHEHNN, CBOASAIIMXCS K IUHEIHBIM
23 KBagparHoe ypaBHeHue. PenieHne ypaBHEHUH, CBOIAIINXCS K KBaIPATHBIM
54 bukBanpatHoe ypaBHeHue. lIpumepsl pellieHHs ypaBHEHUH TPETbeW U 4YETBEPTOU
' CTETEHEN Pa3JI0KEHUEM Ha MHOXKUTENN
25 Pemienue npoOHO-paiMoOHaIBHBIX YPaBHEHUN
2.6 Cucremspl ypaBHEHHH
2.7 VYpaBHeHHE ¢ IByMsI IEPEMEHHBIMU U €T0 rpaduk
2.8 Pemrenne cucreM AByX JIMHEMHBIX YPAaBHEHUH C IBYMs IEPEMEHHBIMU
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Pemenne cucrem AByX ypaBHEHUM, OJHO U3 KOTOPBIX JIMHEWHOE, a APYyroe — BTOPOH

29
CTEIIEHU

2.10 I'paduueckas HHTEpIPETAIMS CUCTEMBI YPAaBHEHUH C IBYMsI IEPEMEHHBIMU

2.11 Pemenne TekCTOBBIX 3a/1a4 anreOpandecKuM CrocoooM

2.12 UucoBble HEPABEHCTBA U UX CBOMCTBA

2.13 Pemienue muHEeHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM

2.14 Pemenue cucrem JTMHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOM

2.15 KBanpaTHbie HepaBeHCTBA

516 I'paduueckas uHTEpHpeTalyisi HEPABEHCTB M CHCTEM HEPAaBEHCTB C  JBYMS
' nepeMeHHBIMU
3 OyHKIN

31 KBanpatuunas ¢ynkius, e€ rpadux u coiictBa. [lapabona, KoOpAMHATHI BEPIIUHBI
' napaboJibl, 0Cb CHMMETPHUH MapadoIbl

32 I'paduku Qynkumii y=kx, y=kx+b u ux cBoiicTBa

33 I'padpuxu Gynkuuit y=~k/x, y = x* u ux cBoiicTBa

3.4 I'paduku QyHKIUH , U UX CBOHCTBA
4 YucnoBsle IOCIE0BATEIBHOCTH

Al Onpenenenre ¥ crnocoObl 3aJaHUSl YMCIOBBIX IOCJIENOBATENbHOCTEN. 3aJaHue
‘ MOCJIEZI0BATEIBLHOCTU PEKYPPEHTHON (hopMyII0i U (OpMYIIOH n-To dieHa

42 Apudmernueckas nporpeccus. PopMyIibl n-ro ujieHa apupMeTHuyecKoil mporpeccum,
‘ CYMMBI IIEPBBIX /7 YIECHOB

23 I'eomeTpuueckas mporpeccus. GopMyIibl 7-T0 4Wi€HAa T€OMETPUYECKON MPOrpeccHu,
. CYMMBI IEPBBIX # YJICHOB

4 N300paxeHune 4ieHOB apu(pMETHUECKONH U T€OMETPUUECKON MPOorpeccuii ToukaMu Ha
' KOOPAMHATHOM INIOCKOCTH. JIMHEMHBIN U SKCIIOHEHIMAJIBHBIN POCT

4.5 CnosxHbIe IPOLIEHTHI

69




IMPOBEPAEMBIE HA OI'D I10 MATEMATHUKE TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBLHOM ITPOT'PAMMBI OCHOBHOI'O
OBILIEI'O OBPA30OBAHUA

Kon
MPoBePSIeMOro

TpeOoBaHUsA

HpOBepﬂeMbIe TPCGOBaHI/Iﬂ K IIPpeAMETHLIM pe3yjJdbTaTaM 0CBOCHUA
OCHOBHOM 06pa30BaTeJ’[bH0ﬁ nmporpaMMbl OCHOBHOTI'O oﬁmero

oOpa3zoBanus Ha ocHoBe PI'OC

YMenue onepupoBaTh NOHATHUSIMU: MHOYKECTBO, MOAMHOYXKECTBO, ONEpaldU
HaJ MHOXXECTBAMH;, YMEHHUE ONEPHPOBAThH MOHATUSAMU: Tpad, CBI3HBIN Tpad,
JIepeBO, LUKJI, NMPUMEHATh UX IIPU PELICHUH 3a]a4, YMEHHUE HCIIOJIb30BaTh
rpaduyeckoe npeacTaBIeHUe MHOXKECTB JJIsl OMMCAHUs PealbHBIX MPOIIECCOB

U ABJICHUH, TIPY PELICHUH 337124 U3 IPYTUX y4eOHBIX PEIMETOB

YMeHne omnepupoBaTh IOHATUSIMH: OIpPEICICHHE, aKCHoMa, Teopema,
JIOKa3aTeJIbCTBO; YMEHHE PAaClIO3HABATh UCTUHHBIE U JIOKHBIE BBHICKA3bIBAHMS,
MPUBOUTH IPUMEPHI K KOHTPIIPHUMEPHI, CTPOUTH BICKA3bIBAHHS U OTPUIIAHHS

BBICKa3BIBaHUN

YMeHne onepupoBaTh MOHSATUSIMU: HATYPAIbHOE YHCIIO, TPOCTOE U COCTAaBHOE
YHUCJIO, IETUMOCTh HATyPaJbHBIX YHCEIl, IPU3HAKU JIETUMOCTH, I€JI0€ YUCIIO,
MOJTIyJIb YHCIIa, OOBIKHOBEHHAs APOOb U AecATUYHAs IPOOb, CTaHIAPTHBIN BU
Yrclia, palMOHAIBHOE YHWCIO, UPPAIMOHAIBHOE YHCIO, apu(pMeTHYecKuit
KBaJPaTHBIA KOPEHb; YMEHHUE BHITIOJHSTH IEUCTBUS C YACIIaMU, CPAaBHUBATh U
YHOOPSIIOYMBATh YWCJIA, TPEICTABIATh YHCIa HAa KOOPAUHATHOM TIPSIMOM,
OKPYTJIATh YHCIIA; YMEHHE JIeNaTh MPUKUIKY M OIEHKY pe3ylbTara

BBIYMCJIEHUN

YMeHne OneprupoBaTh IMOHATHAMHU: CTCICHb C LECJIbBIM IIOKA3aTCJIEM,
apudMeTHUeCKUil KBaJpaTHBI KOpeHb, MHOTOYJICH, anredpanyeckas Apoob,
TOKJECTBO; 3HAKOMCTBO C KOPHEM HaTypajJbHOH CTENEeHU OOJIbIIE eIMHUIIbI;
YMEHHE BBINOJIHATH pacuéThl 1o (opMyiam, mpeoOpa3zoBaHus LEIbIX, JPOOHO-
palMOHAIBHBIX BBIPAXKEHWW W BBIPAKEHWW C KOPHSIMH, pa3JIOKEHUE
MHOTOWIEHAa Ha MHOXHTEIH, B TOM 4YHCJIE C HCIIOJIb30BaHHEM (HOpMyI

Pa3sHOCTH KBaJIpaToOB U KBajpaTa CyMMBI U Pa3HOCTH

YMeHne onepupoBath MOHATHSIMH: YHCIOBOE PaBEHCTBO, YPaBHEHHE C OJIHOM

MIEPEMEHHOM, YUCIIOBOE HEPAaBEHCTBO, HEPABEHCTBO C MEPEMEHHOHN; yMEHHE
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peliath JMHEWHbIE H KBaJpaTHbIE ypaBHEHUs, APOOHO-pallMOHAIBHBIC
YpaBHEHUS C OJHOM NEPEMEHHOM, CHUCTEMbI JBYX JIMHEHHBIX ypaBHEHHH,
JMHEIHbIE HEPABEHCTBA U UX CUCTEMBbI, KBaJIpaTHbIE U JPOOHO-pAllMOHATIbHBIE
HEpPaBEHCTBA C OJHOM MEPEeMEHHOM, B TOM YKCIIE MPU PEIICHUU 3aTad U3
JPYTUX TPEIMETOB M MPAKTUYECKUX 3a7ad; YMEHHUE MCIO0JIb30BaTh
KOOPJMHATHYIO MPAMYI0O M KOOPJMHATHYIO IUIOCKOCTH JJisi M300paskeHust

pelIeHU YpaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUAMHU: (QyHKUUS, Trpaduk (GYHKIAU, HYIA
(GYHKIHH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, IPOMEXKYTKH BO3pACTaHHS,
yObIBaHMsI, HauOoJblllee W HAaWMEHbIIEe 3HAueHHs (YHKUUH; YMEHHUE
ONEpUpPOBATh MOHATHAMH: TpsMas NPONOPLHOHATIBHOCTh, JIMHEHHAS
byHKUMsA, KBaapatuyHas ~(QyHKIHS, OOpaTHas MNPONOPIMOHAIBHOCTD,
napabosna, rumnep0osia; yMeHue CTpOUTh rpaduku (yHKIWH, HCIIOIB30BATh
rpaguku AN ONpeseNeHHsl CBOWCTB IPOIECCOB W 3aBHCUMOCTEH, JUIS
peuIeHus 3aa4 U3 Ipyrux y4eOHbIX MPEIMETOB U peallbHOM KU3HU; YMCHHE

BbIpaXxaTh (hOpMyIaMH 3aBUCUMOCTH MEXKIY BEIMUMHAMU

YMmenue ONICpHUPOBATH MMOHATUAMU: MTOCIICAOBATCIBHOCTD, apI/I(l)MeTI/I‘leCKaSI u
reoMCeTpHuICCKasi IMporpeccuun; YMCHUC HCIIOJB30BAaTh CBOMCTBaA
HOCHCHOB&TGHBHOCTCﬁ, (I)OpMy'J'ILI CYMMBI U O6IJ_ICFO WICHA IIpU PECHICHUHA

3aJa4, B TOM YHCJIE 33/1a4 U3 APYTUX YUEOHBIX MPEAMETOB U pEaIbHOM JKU3HU

VYMeHue pemars 3a7aydl pa3HbIX TUIOB (B TOM YHCIIE€ Ha MPOLEHTHI, TOJU U
YacTH, JBUXKEHHE, paboTy, LEHY TOBAPOB M CTOMMOCTH IMOKYIIOK M YCIYT,
HaJIOTM, 3aJaud U3 O0OJacTH yOpaBlieHUS JIMYHBIMA UM CEMEHHBIMU
¢uHaHCaAMM); YMEHUE COCTABIIATH BBIPAKECHUS, YpaBHEHHs, HEpPAaBEHCTBA U
CHUCTEMBI 110 YCJIIOBMIO 3aJa4d, MCCIIEJ0BATh MOJIYyYEHHOE PEIEHUE U

OLICHUBATh HpaB)IOl'IO}IO6HOCTI) IMMOJIYUCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh MOHATHSAMHU: (pUrypa, TOUKa, OTPE30K, MpsMas, Jyd,
JIOMaHas, yrol, MHOTOYTOJbHUK, TpPEYTrOJIbHHUK, pPaBHOOCIPEHHBIH U
PAaBHOCTOPOHHUN TPEYTOJbHUKU, MPSMOYTOIbHBIM TPEYyrojJbHUK, MEAHaHa,
OucceKkTpuca U BbICOTa TPEYTOJIbHUKA, YETHIPEXYTOJbHUK, apauIeIorpamMm,
poMO, PSMOYTOJILHUK, KBaIpaT, TPANelHs; OKPYKHOCTb, KPYT, KacaTelbHas;
3HAKOMCTBO C ITPOCTPAHCTBEHHBIMHU (PUTYpaMu; yMEHHE peIaTh 3aJaui, B TOM
quciie U3 TOBCEIHEBHOM )KU3HU, HA HAX0XK/IEHNE T€OMETPUUYECKUX BEJTUUHH C

MIPUMEHEHUEM U3YUYEHHBIX CBONCTB (UTYyp U (HaKTOB
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10

YMeHue  omepupoBaTh  IMOHATUSMHU: PAaBEHCTBO  (UTYp, PaBEHCTBO
TPEYTOJBbHUKOB; MApaJIEIbHOCTh U TEPIEHIUKYISIPHOCTD MPSAMBIX, YOI
MEX1y TMPSMBIMH, NEPIECHANKYIISAP, HAKIOHHAS, MPOCKIHA, ogooue Guryp,
NOJ00HBIE TPEYrOJIbHUKH, CHMMETPHS OTHOCHTEIBHO TOYKA M TPSMOI;
YMEHHE paclo3HaBaTh PaBEHCTBO, CUMMETPHIO U Toj00ue ¢uryp,

MapaJUIEIbHOCTD U NEPICHAUKYJIIPHOCTD IIPSIMBIX B OKPYKAIOLEM MUpE

11

YMeHue onepupoBath MOHATHIMHU: JUIMHA, PACCTOSIHHE, YTOJI (BeIMYMHA YIJIa,
CHUHYC M KOCHUHYC YTIJIa TPEYTOJIbHUKA), IUIOIIA/lb; YMEHUE OLIEHUBATh Pa3Mephl
MpPeIMETOB U OOBEKTOB B OKPY’KAIOIIEM MUPE; YMEHUE MPUMEHSTH (YOPMYJIIbI
nepuMeTpa M IUIOIIAM MHOTOYIOJbHUKOB, JJIMHBI OKPY>KHOCTH M ILIOIIAIN
Kpyra, o0beMa TPSMOYTOJBHOTO MapaliesieuNea; YMEHHE NPUMEHSTh
MPU3HAKU PaBEHCTBA TPEYTOJILHUKOB, TEOPEMY O CYMME YTJIOB TPEYTrOJIbHHKA,
teopemy Iludaropa, TpuroHomeTpuyecKue COOTHOIIEHUS AJIS BBHIYHUCICHUS

JUTMH, PACCTOSIHHM, IUTOIIAICH

12

YMmenne n3o0paxxath IIOCKHE (PUTYPBI X KX KOMOMHAIIUH, TIPOCTPAHCTBEHHBIC
¢Gurypsl OT pyKd, ¢ IOMOIIbIO YEPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX

CpeACTB I10 TCKCTOBOMY WJIM CUMBOJIBHOMY OITMCAHHUIO

13

YMmenue OINICpHUPOBATH MOHATHUAMHU: HPAMOYTOJIbHAA CHCTEMaA KOOPJAUWHAT,
KOOpAWHATBI TOYKH, BCKTOpP, CyMMa BCKTOPOB, NMPOU3BCACHUC BCKTOpPA Ha
YHUCJIO, CKAJIAPHOC IPOU3BEACHNEC BEKTOPOB,; YMCHHUC UCIIOJIB30BATh BEKTOPHI U
KOOpAUHATHI JJId NPCACTABICHUA NaHHBIX U PCHICHUA 3aaa4, B TOM YUCJIC U3

JIPYTUX Y4eOHBIX IPEIMETOB U PEaTbHOM KU3HU

14

YMeHue omnepupoBaTh MOHATHSAMH: CTOJOMKOBBIE U KPYTOBBIC TUATPAMMBI,
TaOJIUIIBI, cpeiHee apupMETHUECKOoe, MelnaHa, HanOobllee U HAaNMEHbIIIEe
3HAYEHUS, pa3Max YUCIOBOr0 Ha0opa; yMEHUE U3BIIEKATh, HHTEPIPETUPOBATH
U TpeoOpa3oBbIBaTh MHGOPMAIMIO, TPEICTABICHHYI0 B TaOJMIlaXx W Ha
JuarpaMmax, OTPaKalolIyl0 CBOWCTBA M XapaKTEPUCTHKUA PEATbHBIX
MPOLIECCOB W SIBJICHUH; YMEHHUE pPaclo3HaBaThb N3MEHUYMBBIE BEIMYHUHBI B

OKpYXaroIieM Mupe

15

YMeHue onepupoBarTh IMOHATHSAMH:  CIy4YaliHBIH  ONBIT  (CIy4aiHbII
AKCIIEPUMEHT), dJIEMEHTAPHOE COOBITHE (PTMEMEHTAPHBIN UCXOJ) CIy4aifHOTO
OMbITA, CIy4yailHOE COOBITHE, BEPOATHOCTb COOBITHS, YMEHHE HAXOIUTh
BEPOSTHOCTH CIy4alHbIX COOBITUH B ONBITAX C PABHOBO3MOXHBIMU

9JICMCHTAapHbBIMU C06LITI/ISIMI/I; YMCHUC peiaTtb 3aJa4uyun METOOOM
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OpPraHW30BaHHOTO TMepedopa W C HUCHOIB30BAaHUEM NIPABHIA YMHOXCHHS,
YMEHHE OLIEHUBATh BEPOSITHOCTH peajbHBIX COOBITUN U SABIICHUH, TOHUMATh
POJIb MPAKTUYECKH TOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITHI B OKpYKaroIIeM
MHUpPE U B JKM3HH; 3HAKOMCTBO C MOHSATHEM HE3aBHCHMBIX COOBITHIA,

3HAKOMCTBO C 3aKOHOM OOJIBIIHMX YHCEHI U €TI0 POJIBIO B MAaCCOBBIX ABJICHUAX

16

YMeHue BbIOMpATh MOAXOAAIIMN W3YYEHHBIM METOI I PEIICHHS 3aJ1ayH,
MPUBOAUTH TPUMEPHl MaTEMAaTHYCCKUX 3aKOHOMEPHOCTEH B TIPUPOJE U
JKW3HHM, paclo3HaBaTh IPOSBICHHE 3aKOHOB MAaTEMAaTHKH B HMCKYCCTBE,
ONUCHIBATh OTJIEJbHBIC BBIJAIOIIUECS PE3YyJbTaThl, IOJYyYEHHBIE B XOJI€
Pa3BUTHSI MaTeMaTHUKU KaK HAyKd, TPUBOAWTH MPUMEPHl MaTEMaTHUYECKHUX

OTKPBITHM U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOM UCTOPUH

IHHEPEYEHbB 2JIEMEHTOB COAEPXKXAHMUA, IPOBEPAEMBbIX HA OI'D I10

MATEMATUKE
Kon IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

1 Yucna v BBIMUCIEHUS

1.1 Harypasbnsie u nenslie yncina. [Ipu3Haku 1eIMMOCTH LENBIX YUCEl

1.2 OOBIKHOBEHHBIE U JIECITUUHBIE IPOOH, IPOIIEHTHI, OECKOHEUHbIE TEPUOUUECKUE TpOOU

1.3 PannonaneHble uncna. ApupmeTrueckue onepaniu ¢ palioHAIbHBIMU YUCIaMHU

1.4 JeiicTBuTenpHble yncaa. ApupMeTHyecKre onepamnuu ¢ AeHCTBUTEIbHBIMHI YHCIaMH

s [TpubnuxEHnble BRIYUCICHUS, IPaBUIIa OKPYTJICHUs, IPUKUIKA U OLIEHKA pe3yJbTaTa
' BBIYMCIICHUI
2 Anrebpanueckue BIpaXXKeHUs

2.1 BykBeHHbIe BbIpaykeHUs (BBIPAXKEHHSI C TIEPEMEHHBIMN)

55 Crenens ¢ nenbiM nokasareneM. CTeNneHb ¢ pallMOHAJIbHBIM ITOKa3aTeneM. CBOMCTBa
' CTETIeHU

23 MHorousneHsl

24 Anrebpanueckas qpoOb

55 Apudmerndeckuii KOpeHb HaTypalibHOM cTemneHu. JlelicTBus ¢ apupMeTHICCKUMH
. KOPHSIMH HaTypaJIbHOM CTEIIEHU
3 VYpaBHEHMS U HEPABEHCTBA
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3.1

Lenbie n 1pobHO-panoHanbHbIe ypaBHEHHsI. CHCTEMBI U COBOKYITHOCTH YPaBHEHUN

32 enbie u qpoOHO-panoHaIbHbIC HEpaBeHCTBA. CUCTEMbI U COBOKYITHOCTH HEPABEHCTB
33 Penrenue TeKCTOBBIX 32724
4 HucnoBble OCAEA0BATEILHOCTH
4.1 ITocnenoBaTeNbHOCTH, CIIOCOORI 3aJaHus OCJIEI0BATEIHLHOCTEN
4.2 Apudmernueckas u reomeTpudeckas mporpeccun. @opmyria CI0KHBIX MPOLIEHTOB
5 DOyHKIMT
OyHK1Ms, crnocoOsl 3ananus Qynkuuu. ['paduk dynkiuu. OOnacTe onpeaencHus u
- MHOKeCTBO 3HaueHuil ¢yHkumu. Hymu ¢yskiuu. [IpomMexxyTku 3HAKONOCTOSIHCTBA.
o [TpoMexXyTKM MOHOTOHHOCTH (YHKIMU. MaKCUMyMbl U MHHUMYMBI (DYHKIIHU.
Haubonbiiee u HauMeHblee 3HaYeHne (GyHKIUN Ha TPOMEXKYTKE
6 Koopaunatsl Ha npsMoOi U MJIOCKOCTH
6.1 KoopnunaTthHas npsimast
6.2 JlexapToBbI KOOPIMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 ['eomeTrpuueckue Gpurypsl 1 UX CBONCTBa
7.2 TpeyronbHUK
7.3 MHOTroyronsHUKA
7.4 OKpy’>KHOCTb U KpyT
7.5 H3mepeHnne reoMeTpUYeCKUX BEIUYUH
7.6 BekTopbl Ha I0CKOCTH
8 BeposiTHOCTB 1 cTathcTHKA
8.1 OnucarenbHasi CTATUCTHKA
8.2 BepostHocTh
8.3 KomOunaropuka
8.4 MHoxkecTBa
8.5 ['padsr
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOTI'O ITPOLHECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI IUIS1 YYHEHUKA

* Maremaruka. Anre0Opa: 7-ii kiacce: 6a30BbIi ypOBEHB: yUeOHUK; 15-¢ u3aanue, nepepaboTaHHOE,
7 xnacc/ MaxkaperueB FO.H., Munarok H.I'., HemkoB K.W. u ap.; mox penakmnueii TeaskoBCKOTO
C.A., AkmmmonepHoe o0miectBo «M3natenbcTBo «IIpocBerieHuey

* Maremaruka. Anre0pa: 8-if kiacc: 6a30BbIi ypOBEHB: yUeOHUK; 16-¢ u3aanue, nepepadoTaHHOE,
8 kiacc/ MakapserueB FO.H., Munmroxk H.I'., HemkoB K.W. u np.; nox penakuueii TensskoBCKOTo
C.A., AkmmmonepHoe o0miectBo «M3natenbcTBo «IIpocBemieHuey

* Maremartuka. Anre0Opa: 9-ii kiacc: 6a30BbIil ypoBeHb: yueOHUK; 15-e u3ganue, nepepaboTaHHOE,
9 xmacc/ Makapserues F0.H., Munmiok H.I'., Hemkos K.W. u np.; mox penaxmueii TensikoBckoro

C.A., AkuuonepHoe obmectBo «M3narensctBo «IIpocBenienue»

METOIUYECKHUE MATEPHUAJIBI U151 YYUTEJIA

Maremaruka.Anredpa 7-9 kiaccel: 0a30BBI ypoBeHBb: Meroamueckoe mocoome k. YMK mo
anreOpe 1O.H. MakaperueBa, H.I'. Munmiok, K.M. HemkoBa u np. - Mocksa: I[Ipocsemenue
VYuebuuku mno anredpe 7-9 kmaccel. ba3zoBslit ypoBenb. MakapeiueB FO.H. u ap. - Mockaa:
IIpocsemenune

Kontponbusie pabotsl 7-9. Anredpa. KpaitneBa - Mocksa: [IpocBemienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

e Etudes.ru — Ha caifte npencTaBieHbl 3TIObI, BBINOJHEHHBIE C UCIIOJIB30BAaHUEM COBPEMEHHOM
KoMmnbroTepHOi 3D-rpaduku, pacckasbIBaloLIe O MaTEMATUKE U €€ MPUTIOKEHUSX.

e Geogebra — MpUIOKEHUE C OTKPBITHIM HCXOAHBIM KOJOM, CIEHUAIbHO pa3paboTaHHOE Kak
CPEeICTBO M3YUYEeHUS U 00YUEHHUsI TEOMETPUHU U anredpe.

e mathproblems.ru/ - cOopHUK 3a1a4y Mo Matemaruke. [loMruMo camMux 3aJaHWii, Ha caliTe eCTh

KOHCTPYKTOP IJIA CO3JaHUA CAMOCTOATCIIbHBIX U KOHTPOJBbHBIX pa60T.

Poccutickas anekTponHas mikosna. https://resh.edu.ru/

«Yun.py» — https://uchi.ru/

«Sunekc. Yueouuk» https://education.yandex.ru/home/

«SIKnacce» https://www.yaklass.ru/

doxcdopna https://foxford.ru/about

«Cupuyc. Onnaiin» https://edu.sirius.online

HNudoypox https://infourok.ru/
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