INocymapcTBenHOE OrOKETHOE 00111€00pa30BaTEIbHOE YUPEIKICHHE
cpenusisi o0eoopasoBarenpHas mkoiaa Ne 583
[Tpumopckoro paiiona Cankr-Ilerepoypra
('BOY mkomna Ne 583 ITpumopckoro paiiona Cankr-IletepOypra)
197373, Cankt-IlerepOypr, np. ABHaKOHCTPYKTOPOB, oM 14, nut. A
ten./dakc 395-26-52, ten 395-26-52

PA3BPABOTAHA U ITPUHSATA YTBEPXKJIEHA
ITemarorndeckum CoBeToM IIpuxazom nupexkTopa
I'BOY mkomnsr Ne 583 Ipumopckoro paiiona I'BOY mkomnsr Ne 583
Cankr-Iletepbypra [Ipumopckoro paiiona Cankr-IletepOypra
ot 27.05.2026 IIporoxon Ne 15 ot 27.05.2026 r. Ne 623 -1
P . /A.B. YepenuudaeHko/
YCUAEHHO KBATIMGULUPOBAHHON d.N.0.
cep"“d;“K:j’IEKTI’DHHDM noaANUCbD
32A6 0C03 AB57 C165 4333 B92D 161A 5B76
Rehemrari. 1708 8028 o 000 88
[MPUHAT

¢ yuérom MHeHus1 CoBeTa poauTenen
ot 27.05.2026 rona
nipoTokoa Ne 6

I[MTPUHAT

¢ yuérom MHeHus1 CoBeTa 00yJaromuXcst
ot 27.05.2026 rona

npotokos Ne 6

PABOYASA TIPOTPAMMA
(ID 9922277)
yueOHBIH npeaMer
«Aareodpa»
AJis1 yganmxcst 8 A kjacca
yuurtenas: Konremupona A.C.
Ha 2026-2027 y4yeOHbIii roj

Canxkr-IlerepOypr, 2026 r.



HHOACHUTEJIBHAA 3AIINCKA

Anrebpa siBisieTCsS OJHUM U3 OMOPHBIX KYPCOB OCHOBHOT'O 00IIEro 00pa3oBaHUs: OHA 00ecTIeYnBaeT
U3yYeHHe JPYruX JUCLUMUIUINH, KaK €CTECTBEHHO-HAYYHOI0, TaK U TYMaHUTApHOTO IIMKJIOB, €€ OCBOCHUE
HEOO0X0AUMO JJIsl TPOJOJDKEHUsI 00pa3oBaHUsl W B TOBCEIHEBHOW >XU3HU. Pa3ButHe y oOydarommxcs
HAy4YHBIX MPEACTABICHUN O MPOUCXOXKICHUM M CYIIHOCTH aiureOpanmdeckux aOCTpakiuii, crocobe
OTpaXEHHUS MaTeMaTHUYeCKOW HAyKOW SBJICHHM M TMPOLECCOB B TMPUPOJAE M OOIIECTBE, pOJHU
MaTEeMaTHYECKOTO MOACTUPOBAaHMS B HAYYHOM TO3HAHUHM M B MPAKTUKE CHOCOOCTBYET (hOPMHUPOBAHUIO
HAYyYHOTO MHPOBO33PEHHUS M KAuyeCTB MBIIUICHHUS, HEOOXOAWMBIX MJs aJanTalid B COBPEMEHHOM
uuppoBoM obrmiectBe. M3yuenue anreOpbl obecrneynBaeT pa3BUTHE yYMEHHUs HaOI0IaTh, CPaBHHUBATD,
HaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBILIUICHHUS, CIOCOOHOCTH apryMEHTHUPOBAHHO
00OCHOBBIBAaTh CBOU JICHCTBHS M BBIBOJBI, (POPMYIHPOBaTH yTBepkIeHHs. OcBoeHHE Kypca anreOpsl
o0ecreynBaeT Pa3BUTHE JOTMYECKOTO MBIIUICHUS OOYYaIOIUXCs: OHM HCIOJB3YIOT ICTyKTHBHBIE H
WHIYKTUBHBIC PACCYKIEHUS, 0000IIeHNE U KOHKPETU3AIHI0, a0CTparupoBaHue u anainoruto. O0ydyeHue
anredpe mpearnogaraeT 3HaYUTEIbHBI 00BEM CaMOCTOATEIBHON ACSITENFHOCTH 00YUYaIOIUXCSl, TOITOMY
CaMOCTOSITENTFHOE PEIICHUE 33/1a4 SABIISICTCS peai3aliell JeITeIbHOCTHOTO TPUHITUIA O0yUSHHS.

B crpykType mporpamMmel ydeOHOTO Kypca «Amredpay» Uii OCHOBHOTO o0Omero oOpa3oBaHUS
OCHOBHOE MECTO 3aHHUMAIOT COJEp)KaTeIbHO-METOMWYecKrue JIMHUU: «Yucina u  BBIYHCICHUSY,
«AnreOpanuecKkue BBIPAKEHUS», «YpaBHEHUS M HepaBeHCTBa», «Dynkuum». Kaxmas u3 »THX
COZIepPKATEIbHO-METOJMUECKUX JIMHUM pa3BUBAETCS Ha MPOTSHKEHMH TPEX JIeT H3y4YeHHs Kypca,
B3aMMOJICHCTBYSl C APYTUMH €ro JMHUSAMH. B Xome u3ydeHuss y4deOHOro Kypca OO0YyYaromuMmcst
MIPUXOAUTCS JIOTHYECKH PaCCyKIaTh, UCIIONIb30BaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B CBSA3M € 3TUM B
porpaMMy y4eOHOTO Kypca «AnreOpay» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKU, MPEICTABICHHBIE BO
BCEX OCHOBHBIX pasfellax MaTeMaTHYeCKOro OOpa3oBaHWs H  CIIOCOOCTBYIOIIME  OBJIAJICHUIO
00y4aroIUMHUCS OCHOB YHHBEPCAJIILHOTO MAaTeMaTH4eCKOTo s3blka. ConepKaTelnbHOH M CTPYKTYpHOM
0COOEHHOCTBIO Y4eOHOT0 Kypca «AreOpay» sBISETCS €ro HHTETPUPOBAaHHBIN XapakTep.

Copepxannie nuHUM «Yucaa W BBIYUCICHUS» CIYXKHUT OCHOBOH JUIsl JalbHEHIIET0 W3Y4eHHUS
MaTeMaTHKH, CIOCOOCTBYET PAa3BUTUIO Yy OOYYaIOIIMXCS JIOTMYECKOrO MBIIIICHUS, (OPMUPOBAHUIO
YMEHUS TI0JIb30BaThCS aITOPUTMAMH, a TAKXKe MPHOOPETEHUIO MPAKTHYECKUX HABBIKOB, HEOOXOIUMBIX
JUIs TIOBCETHEBHOM HM3HH. Pa3BUTHE MOHATUSA O YMCIIE HAa YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
CBS3aHO C palMOHAIBHBIMM UM HWPPALMOHAIBHBIMU 4YHCIaMH, (OPMUPOBAHHEM TPEICTABIECHUN O
JEWCTBUTEIFHOM YHCJIE. 3aBEpIIEHHEe OCBOCHUS UYHWCIIOBOW JIMHUM OTHECEHO K cpemHeMy oOmeMmy
00pa3oBaHMUIO.

CopepxaHne OBYX anreOpandeckux JTUHUA — «AnreOpanuecKkue BBIpXKEHUS» U «YpaBHEHUS U
HEpaBEHCTBa» CIOCOOCTBYET (OPMHPOBAHHIO Yy OO0yYaromUMXcs MaTeMaTHMYecKoro —armmapara,
HEOOXOMMOTO JUTS PEIICHHS 3a/1a4 MAaTeMAaTUKH, CMEXHBIX MPEIMETOB U MPAKTUKO-OPHEHTHPOBAHHBIX
3amad. Ha ypoBHe OCHOBHOrO o00mEero oOpazoBaHHsl Y4YeOHBIH MaTepHall TPYNIIUPYETCS BOKPYT
palMoOHaNbHBIX BBIPAKEHU. Anredpa JIEeMOHCTPUPYET 3HAUYEHHE MATeMAaTUKH KakK s3bIKa JUIS
MMOCTPOCHUSI MaTeMaTHYEeCKHX MOJEJIeH, OMUCaHMs MPOILIECCOB U SIBICHUN pealbHOro mupa. B 3amaun
o0y4yeHus anredpe BXOAAT TakXkKe JalibHeilee pa3BUTHE alTOPUTMUYECKOTO MBIIUIEHUS, HEOOXOIUMOTO,
B YAaCTHOCTH, JUUIsl OCBOSHHSI Kypca WH(GOPMATHUKH, W OBJIAJICHUE HABBIKAMU JIEAYKTHBHBIX PACCYKICHUH.
[IpeoOpazoBanrie CHUMBOJBHBIX (OPM CHOCOOCTBYET PAa3BUTHIO BOOOPaXKEHHS, CIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Conepxxanne (yHKIMOHATBHO-TPAUUECKOM JMHUM HALEICHO Ha TOJIy4YeHHE OOydaroUMMHUCS
3HAaHUN O QYHKIUSAX KaK BaKHEHWIIEW MaTeMaTHUYeCKOW MOJENW Ui OMHCAHWS M HCCISAOBAHUS
Pa3HOOOPAa3HBIX MPOIECCOB M SBJICHWM B Mpupojae M odOmiectBe. M3yueHne marepuana CriocoOCTBYET
pPa3BUTHUIO y OOYYAIONIMXCSl YMEHHS WCIOJIB30BaTh pa3JIMYHBIC BBIPA3UTEIBHBIC CPEICTBA s3BIKA
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MaTEeMaTHKd — CJOBECHBIE, CHMBOJHMYECKHE, Trpaduueckue, BHOCHT BKJIaL B (HOpPMHUPOBAHHE
MIpe/ICTaBICHUH O pOJIM MAaTEMATUKHU B Pa3BUTHH LUBUIN3ALUU U KYJIbTYPHI.

CormacHo ywyeOHOMY TuUTaHy B 7-9 Kiaccax wm3ydaercs ydeOHBI Kypc «Anrebpa», KOTOpBIN
BKJIIOYAET CJIEAYIOLINEe OCHOBHBIE paslelibl coaepikaHus: «Uucna M BBIYHCICHHS», «Anredpanyeckue
BBIPAKECHU», «Y PABHEHUS U HEPABEHCTBA», «DyHKIIMMN.

Ha usyuenue yueOHoro Kypca «Anredpa» orBoautcs 306 yacoB: B 7 kimacce — 102 yaca (3 yaca B
Heneno), B 8 kitacce — 102 gaca (3 yaca B Hezenio), B 9 kitacce — 102 gaca (3 yaca B HeJenio).



COJAEPKAHUE OBYYEHUA
8 KVIACC

Ymucna v BbIYMCTICHUS

KBagpatHsiii kopeHb u3 uucina. [lonarue o0 mppanuoHaibHOM uucie. JlecaTuuHble MPUOIHKEHUS
uppanMoHalbHbIX uKcen. CBOHCTBa apU(PMETHUECKUX KBaJIpaTHBIX KOPHEW M MX INPUMEHEHHE K
IpeoOpa30BaHUIO YUCIIOBBIX BBIPAKECHUN U BBIYMCICHUAM. [leficTBUTENIBbHBIE YHCIIA.

Crenens ¢ nenslM nokasaresiem U e€ coiictsa. CTaHgapTHas 3alliCch YHUCIIa.

Auaredpanyeckue BbIpaKeHHs

KBagpartsslii TpEXUIIEH, pa3IoKEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIN.

Anrebpanyeckas npoOb. OCHOBHOE CBOMCTBO anreOpanueckoit npobu. CliokeHue, BbIUUTAHUE,
YMHOKEHUE, JIeIeHHe anredpandeckux apoodeil. ParinonanbHble BoIpaKeHUS M UX IPE0Opa3OBaHueE.

YpaBHeHNsI 1 HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmysa KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera. Pemenue
yYpaBHEHMH, CBOAIIMXCS K JIMHEHHBIM U KBaJpaTHbIM. [IpocTeiiine qpoOHO-paliioHaIbHbIe YPABHEHUS.

I'paduueckas uHTEpHIpeTaLUs ypaBHEHUH C IBYMS IEPEMEHHBIMU U CUCTEM JIMHEHHBIX YpaBHEHHH ¢
IBYMs IIepeMEHHBIMU. [IprMepsI peleHus CUCTEM HEIMHEWHBIX YPABHEHUN C IBYMS IIEPEMEHHBIMH.

Pemrenue TeKCTOBBIX 33a1a4 aNreOpandeckKuM CIIOCOOOM.

HucnoBble HEpaBEHCTBA M HMX CBOWCTBA. HepaBeHCTBO ¢ OAHON NepeMeHHOW. PaBHOCHMIBHOCTH
HepaBeHCTB. JIuHeliHble HepaBeHCTBA C OJHOM NepeMeHHOH. CucTeMbl JIMHEHHBIX HEPABEHCTB C OJIHOM
IIEPEMEHHOM.

DOyHKUMH

ITonarue ¢ynxnuu. O6aacTe onpeeneHuss 1 MHOKECTBO 3HaueHui ¢yHkiuu. CrnocoObl 3a1aHus
GbyHKIHH.

I'papux ¢ynkuun. Yrenue cBoilctB pyHkiuu mno e€ rpaduxy. Ilpumepst rpaduxos QyHKIui,
OTpaXKAIOIIUX pealbHbIE MPOIECCHI.

OYHKIMH, OMHUCHIBAIOLIME NPSIMYI0 U OOpaTHYIO MPOMOPLHUOHAIbHBIE 3aBUCUMOCTH, UX TpaduKH.
Oynxn Y = X2, y = X%, y = VX, y=|X|. [paduueckoe pernenne ypaBHEHHI 1 CHCTEM ypaBHEHHIA.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pPe3yJIbTAaThl OCBOCHHS MPOTrpaMMbl y4eOHOT0 Kypca «Aredpay» XxapaKTepu3yrTCs:

1) naTproTnyeckoe BOCIIUTAHUE:

IIPOSIBIEGHUEM HHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCUHCKONM MaTeMaTHKH, LEHHOCTHBIM
OTHOIIEHUEM K JOCTHKEHUSAM POCCHUMCKMX MATEMAaTUKOB M POCCUMCKOM MAaTEMATHYECKOW IIKOJIbI, K
UCIOJIb30BAHUIO ATUX JOCTUKEHHUM B IPYTUX HayKax U MPUKIAAHBIX chepax;

2) rpaxiaHCcKoe U YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMIOJIHEHUIO 0053aHHOCTEH TpaKIaHWHA U PEATH3aIH €To MpaB, MPEACTABICHUEM
0 MaTeMaTH4YeCKHX OCHOBAaX (YHKIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHHH, NPOLEIYp
IpaXIaHCKOro 0O0IIecTBa (HAampuUMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXACHHUIO JTUYECKUX
mpo0yieM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHWEM JOCTHKEHHHM HayKH, OCO3HAHMEM Ba)KHOCTH
MOPaJIbHO-ITUYECKUX IMPUHLIUIIOB B I€ATEIbHOCTH YUEHOTIO;

3) TpyaoBOe BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE€ B pELIEHUUM MPAKTUYECKHX 3a/7ad MaTeMaTUYECKOH
HAIpPaBIEHHOCTHU, OCO3HAHHEM Ba)KHOCTH MAaTEeMaTHYECKOTO 0Opa30BaHUS Ha MPOTSHXKEHUU BCEH >KU3HU
IUISL YCTICIIHOM TPO(eCCHOHANBHON NESTETbHOCTH W Pa3BUTHEM HEOOXOAWMBIX YMEHHH, OCO3HAHHBIM
BBIOOPOM M MOCTPOSHHEM WHIAMBHIYATbHON TPAaeKTOpPHH 0Opa30BaHUsS U KU3HEHHBIX IUIAHOB C YYETOM
JIMYHBIX UHTEPECOB U OOIECTBEHHBIX OTPEOHOCTEH;

4) 3cTeTMYeCKOe BOCIUTAHME:

CHOCOOHOCTBIO K AMOLIMOHAIIBHOMY M 3CTETUYECKOMY BOCIPHUATHIO MaTeMaTUYECKUX OOBEKTOB,
3aJ1a4, peleHui, pacCyKJeHUI, yMEHHUIO BUIETh MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI 0 MO3HAHHUSA:

OpHEHTalel B JEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4HBIX HpPEJCTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, IPUPOABI U 00IeCTBa, TOHUMAHUEM MAaTeMaTHYeCKOM HAyKH Kak
cdepbl YeIOBEYECKON NesTeNIbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYMMOCTHU ISl Pa3BUTUS IUBUIM3ALIMH,
OBJIAZICHUEM SI3BIKOM MaTEMAaTUKM M MaTEMAaTUYECKOW KyJIbTYpOM KaK CpEICTBOM IO3HAHHUS MUDA,
OBJIAZICHUEM ITPOCTEHIIIMMH HaBBIKAMHU UCCIIEJOBATEIBCKON NEATEIbHOCTH;

6) ¢usnueckoe BocnHTaHHE, (POPMUPOBAHHE KYJILTYPHI 310POBbS M 3MOLMOHAJIBLHOIO
0/1aronosy4us:

TFOTOBHOCTBIO TIPUMEHATH MAaTEMaTHYECKHE 3HAHUS B HMHTEpEcax CBOEro 3I0pOBbS, BEICHUS
310poBOro oOpa3a >KM3HM (310pOBO€ MHUTaHUE, COATAHCHUPOBAHHBIM pEXHM 3aHATHH M OTABIXA,
perynspHas ¢puznyecKas aKTUBHOCTH), C()OPMHUPOBAHHOCTHIO HaBblKa pe(IeKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OIKOKY U TAKOT'o e MpaBa JIPyroro 4eloBeKa,

7) 3K0JI0THYeCKOe BOCTINTAHUE:

OpHEeHTaIel Ha MPUMEHEHHEe MaTeMaTHUYeCKUX 3HAHUH JUIs pellieHHs 3a/1a4 B 00JIaCTH COXPaHHOCTH
OKpY)KaloIllell Cpenbl, IUIAHUPOBAHHSA IIOCTYIIKOB M OLEHKM HX BO3MOXHBIX IOCIEACTBUM i
OKpY)Karolllel cpenbl, OCO3HAHHWEM TIJI00AJBbHOTO XapakTepa SKOJIOTMYEeCKUX MpodsieM U IMmyTed ux
peuieHus;

8) aganTanus K H3MEHAIIMMCS YCI0BUAM COUAILHOH M IPUPOAHON Cpebl:

TOTOBHOCTBIO K JCHCTBHSIM B YCIOBMSIX HEONPENCIEHHOCTH, IIOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO JAEATEIbHOCTb, B TOM YUCJIE YMEHUE YUYHUTHCS y JAPYTHUX JIFOJIEH,
pHOOpETaTh B COBMECTHOM J1€ATEIbHOCTH HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIUU U3 OMbITA IPYTHUX;



HE00X0AUMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHUH, B TOM uuciie (GOPMYIHPOBATH UACH, TIOHATHS,
runoTe3sl 00 OOBEKTaxX M SBIEHUSAX, B TOM 4YHCJIE DPaHEE HEU3BECTHBIX, OCO3HABATH JE(UIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIHIO, BOCIIPHHUMATh CTPECCOBYIO CHTYALMI0 Kak
BBI30B, TPEOYIOUIHI KOHTPMEP, KOPPEKTHPOBATH MPUHUMAEMBbIEC PEIICHHS U JeHCTBUSA, (OPMYIUPOBATH U
OLIEHUBATh PUCKH U MOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAIIPEIJMETHBIE PE3YJIbTATBI

Ilo3HaBaTebHBIE YHUBEPCAJIbHLIC y‘leﬁHbIe JeHCTBUSA

Ba3oBble Jjornueckue aeicTBHA:

° BBISIBIIATP M XapaKTEPH30BaTh CYIIECTBCHHBIC IMPU3HAKK MaTEMaTHUYECKUX
OOBEKTOB, MOHSATUHN, OTHOLIEHUN MEX]y MOHATHUSAMH, GOPMYIUPOBATH OMPEICICHUS MOHATHIA,
YCTaHABIIMBATh CYIIECTBEHHBIM NpPH3HAK KiIacCH(PUKAIMU, OCHOBAHHS IS OOOOIICHUS U
CpaBHEHU, KPUTEPUH IIPOBOIMMOI0 aHAJIN3a;

° BOCIIPHHUMATh, (DOPMYIHPOBATh U MPEOOPA30BBIBATH CYKICHUS: YTBEPIAUTEIbHBIC
Y OTpUIIATeNbHbIC, EAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

L] BBIABIIAATH MATEMATHUYCCKUC 3aKOHOMepHOCTI/I, B3aUMOCBSI3HU U HpOTI/IBOpe‘-H/Ifl B
(dakTax, MaHHBIX, HAONIOJEHUSX U YTBEPXKICHUSX, Mpeajaratb KPUTEPUU Js BBIABICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

° JeNaTh BBIBOABI C  HCIOJB30BAaHHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
VMHJYKTUBHBIX YMO3AaKIIOUEHUN, YMO3aKIIOUEHUN 110 aHAJIOTUH;

° pa3buparh J0Ka3aTelbCTBA MAaTEMaTHYECKUX YTBEpKIEHUN (MpsAMbIE U OT
HpOTI/IBHOFO), HpOBOI[I/ITI) CaMOCTOATECIIBHO HECIIOXKHBIC [AO0Ka3aTeJIbCTBA MATEMATHUYCCKUX
(akToB, BRICTpauBaTh apryMEHTAIlUI0, IPUBOJAUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE PACCYKICHUS;

. BbIOMpaTh croco0 perieHusi yueOHOW 3ajaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbBIOMpaTh HauOojee MOAXOMAMMNA € Y4ETOM CaMOCTOSITETIBHO BBIIEIECHHBIX
KPUTEPUEB).

Ba3oBble uccienoBarenbckue 1eiCTBUS:

o UCIIOJIb30BaTh  BONpPOCHI KaK MCCIEAOBATENbCKUNA HMHCTPYMEHT IIO3HAHUSA,
(dbopMynupoBaTh BOMNPOCHl, (QPUKCUPYIOLUIUME MPOTUBOpEUUE, MpoOIeMy, CaMOCTOATEIbHO
YCTaHABIIMBATh HCKOMOE U JJaHHOE, (POPMHUPOBATh TUIIOTE3Y, APTYMEHTUPOBATh CBOIO MO3HIIMIO,
MHEHHUE;

o MIPOBOAMTH MO CAMOCTOSTEIBHO COCTABJICHHOMY IJIAHY HECJIOXKHBIM SKCIIEPUMEHT,
HeOoJIbIIIoe HCCIEeIOBaHUE IO YCTAHOBJICHMIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBeKTa,
3aBUCUMOCTEH 0OBEKTOB MEXTY COOOM;

o CaMOCTOSITENIbHO ~ (pOpMyNTUpOBaTh OOOOIIEHHSI M BBIBOJBI 10 pe3yJbTaTaM
MPOBEAEHHOTO HAOMIOJEHMS, MCCIEJAOBaHUs, OIEHUBATh JOCTOBEPHOCTb IOJYyYEHHBIX
pe3yIbTaTOB, BBIBOJIOB U 000OIICHHIA;

o MPOrHO3MPOBaTh BO3MOXKHOE pa3BUTHE Ipoliecca, a TakkKe BBbIIBUraTh
MIPEIIOJIOKEHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBUSIX.

Paborta ¢ undopmanmeii:

o BBISBJISITH ~ HEJOCTaTOYHOCTh U HM30BITOYHOCTh  HMH(OpPMANMM,  JaHHBIX,

HGOGXO,Z[I/IMBIX JJId pCHICHUA 3a1a4U,



o BbIOMpATh,  aHAJIM3UPOBATh,  CUCTEMATH3UpPOBaTb U  UHTEPIPETHPOBATH
MH(OPMAIIHIO PA3IMYHBIX BUAOB U (pOpM IpeCTaBICHHUS;

o BbIOMpaTh (opMy MpeACTaBICHUS HHGOPMAIMM U WILTIOCTPUPOBATH pelIacMble
3aJjauu CXEMaMH, IarpaMMaMu, HHOM rpauKoil U X KOMOMHALIUSAMU;

o OLICHUBATh HAAEKHOCTh MH(OPMAIMK MO KPUTEPHSIM, MPEUIOKEHHBIM YUUTEIEM
WK cOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

o BOCIIPUHMMATh U (POPMYyITHpPOBATh CYXKIEHUS B COOTBETCTBHHM C YCJIOBUSMHU U
LeJssMU  OOIIEHUs, SICHO, TOYHO, I'PAaMOTHO BBIPAXKaTh CBOIO TOUKY 3pPEHHUS B YCTHBIX U
NMUCHMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHUS IO XOAy pEIICHHS 3aJayd, KOMMEHTHPOBATbH
IIOJIyYEHHBIN pe3ysbTarT;

o B Xoie OOCYXJIEHHUS 3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYXIAaeMOH TEMBI,
npoOJeMbl, pelmaeMol 3aJadd, BBICKA3bIBATh HJICH, HAICJICHHBIE HAa TIOMCK pPEUICHHUS,
COIIOCTAaBJIATh CBOM CYXJEHHUS C CYXIEHUSMHM JAPYIMX YYaCTHHUKOB Juajora, OOHapyXHBaThb
pasnuure M CXOACTBO IMO3UIMHA, B KOPPEKTHOH (opme (opMyaupoBaTh pa3HOIIACHs, CBOU
BO3PAKCHHS,

o IPEJCTaBIATh PE3yJbTaThl peIIeHHs 3ajayd, HKCIEPUMEHTa, HCCIeI0BaHMs,
MIPOEKTa, CAaMOCTOSATEILHO BBHIOMpaTh (hOpMAT BBICTYIUICHUS C YY4ETOM 3ajad MpPEe3CHTAlMHd U
0CcOOEHHOCTEH ayTUTOPHH;

o MOHMMATh U UCTIOIH30BAThH MPEUMYIIECTBA KOMAHIHON ¥ HHINBHIYaIbHON pabOTHI
IIPU PEUICHUN YYeOHBIX MaTeMAaTHIECKHX 3a/1a4;

o NPUHUMATh 1IeJlb  COBMECTHOW JEATENbHOCTH, IUIAHUPOBATH OPTraHU3AIHIO
COBMECTHOH paloOThl, pacmpeneisaTh BHAbI padOT, JAOroBapuBaThCs, OOCYXKIaTh MHpolecc U
pe3yabTaT paboThl, 0000IaTh MHEHUS! HECKOJIBKUX JIFOJIeH;

o y4acTBOBaTh B TPYNNOBBIX (opmax paboTbl (00CykaeHus, oOMEH MHEHUSIMH,
MO3TOBBIE IITYpPMBl M JIpYTH€), BBIIOJHATH CBOIO 4acTb pabOThl U KOOPAWHUPOBATb CBOU
JEWCTBUSL C APYTUMH WIEHAMH KOMAaH[bl, OIEHHBATh KayeCTBO CBOETO BKJIaJa B OOIIHii
MPOAYKT 110 KPUTEPUSIM, CHOPMYTUPOBAHHBIM YIaCTHHKAMH B3aUMOICHCTBHSL.

PeryasiTuBHbIe yHHBepcaabHbIe y4eOHbIe AeiicTBUSA
Camoopranmusanus:

o CaMOCTOSITENIbHO COCTAaBJISITh IUIaH, aJrOPUTM pelleHHs 3aJaud (MJIM €ro 4acThb),
BBIOMPATh CHOCO0 pelIeHUs ¢ YYETOM UMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MO>KHOCTEH,
apryMEHTHPOBATh M KOPPEKTHUPOBATH BAPHAHTHI PEHICHUH C yYETOM HOBOW MH(POPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHATbHbII HHTE/IEKT:

o BJIAJIETh Crnoco0aMu CaMOIPOBEPKH, CAaMOKOHTPOJS Tpollecca W pe3yibTara
peIeH s MaTeMaTHIeCKOH 3a/1auH;

o NPEIBUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTHh IPH PEUICHHW 3a/1a4H,
BHOCUTBH KOPPEKTUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, HAMIEHHBIX OLIMOOK,
BBISIBIICHHBIX TPYAHOCTEH;

o OLICHUBATh COOTBETCTBHE pe3yJbTaTa JesATeNbHOCTH IOCTaBIEHHOW WeNMd U
YCIOBUSAM, OOBSICHATH MPUUYUHBI JOCTHIKEHHS WM HEIOCTHMIKECHHUS LU, HaXOIUTh OLIMOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

HNPEAMETHBIE PE3YJIbTATbBI

K koH1y 00y4enus B 8 kjacce 00yJaromuiics MoyqduT CIeayIOIIUe MpeIMETHbIE PE3yIbTaThl:



Yuciia 1 BbIYUCICHUA

Hcnonb30BaTh Ha4adbHBIE IMPEICTABICHUS O MHOMKECTBE IEHUCTBUTENBHBIX YUCEN U1 CPABHECHMS,
OKPYTJIEHUS U BBIUYUCIIEHUH, N300pakaTh 1€HCTBUTEIIbHBIE YHCIA TOUKAMHU HAa KOOPIMHATHOM MIPSIMOIA.

[TpumensTh TOHATHE apU(METHUECKOTO KBAAPATHOTO KOPHS, HAXOJHWTh KBAJpaTHbIE KOPHH,
UCTOJB3Ysl MPH HEOOXOAMMOCTH KaJbKYJISTOP, BBHIIOJIHATH MPE0Opa3OBaHMsI BBIPAKEHHUH, COAEPIKAIINX
KBaJIpaTHbIE KOPHHU, UCIOJIb3Ys CBOWCTBA KOPHEH.

Hcnonb30Bath 3anMcH OONBIINX U MaJIbIX YMCEN C IOMOIBIO JECATUYHBIX ApoOeil 1 cTeneHel uncina
10.

Auaredpanyeckue BbIpaKeHHs

[IpyuMeHATh NOHATHE CTENEHU C LENbIM IOKa3aTeleM, BBIIOJIHATh NPeoOpa30BaHUs BbIPAKEHUI,
COJIEPIKAIIMX CTEIICHU C LENIBIM [IOKA3aTEIIEM.

BBIMONHATE TOXIECTBEHHBIE IMPE0Opa3oBaHMs PAIMOHAIBHBIX BBIPAKEHUII Ha OCHOBE MPABHI
JeWCTBUI HaJl MHOTOWICHAMH U anreOpanyecKuMH Apo0sMu.

PackiagpiBaTh KBaspaTHbIN TPEXUIECH HA MHOXKHUTEIH.

[IpumensaTh npeoOpa3oBaHUs BBIPAKEHUH A pelIeHUs Ppa3IuuHBIX 3aJady M3 MaTeMaTHKH,
CMEXKHBIX [IPEIMETOB, U3 PEabHON PAKTUKH.

YpaBHeHus U HepaBeHCTBA

Pemarp sMHElHBIE, KBaJpaTHbIE YPAaBHEHHsS M PAlUOHAIbHBIE YPAaBHEHHs, CBOISAILIMECS K HUM,
CUCTEMBI JIByX YPAaBHEHHUH C ABYMs [IEPEMEHHBIMHU.

[IpoBoauThs mpOCTEWIIME WCCIECIOBAHUS YPAaBHEHUMHM M CHUCTEM YPABHEHUH, B TOM 4YHUCIE C
IIPUMEHEHUEM TpaUUecKUX MPEJCTaBICHUN (yCTaHaBIMBaTh, MMEET JIM YypaBHEHHE WIM CUCTEMa
yYpaBHEHMH PELIeHHUs, €CIIH UMEET, TO CKOJIbKO, U Tpoyee).

IlepexoauTh OT CIOBECHOM (OPMYIHMPOBKM 3ajaud K e€ anreOpandeckod MOJIETd C IOMOIIBIO
COCTaBJICHUS] YPaBHEHMsSI WM CHCTEMbl ypaBHEHUH, UHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y MTOJIYYEHHBIN pe3yibTarT.

IIpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIs CpPaBHEHUS, OLICHKH, pElIaTh JIMHEHWHBIE
HEpaBEHCTBA C OJHON MEpPEeMEHHOM M UX CHCTEMBI, JaBaTh IpaUUYecKyr0 HIUTIOCTPALMI0 MHOXKECTBA
pEeLIeHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUH

[loHnMaTh M UCHNONB30BaTh (YHKIMOHAJIBHBIE MOHATUS W S3BIK (TEPMHUHBI, CHUMBOJIMYECKHE
0003HAaYeHMs), OMNpPENENATh 3HAaueHHWE (QYHKLUMU IO 3HAYCHUIO apryMeHTa, ONpeAeNsaTh CBOICTBa
dbyakumn o e€ rpaduky.

Crpouts rpaduKku 31€eMEeHTapHbIX PYHKINN BUA:

y =k/X,y=x2,y=x3,y = |X|, y = VX, ONECBIBATH CBOICTBA YNCIOBOH (YHKIIHH IO e rpaduKy.



TEMATHYECKOE INTAHUPOBAHHUE

8 KVIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
n/n NMpOrpamMmbl Bcero Kontpoa Tpakrie o0pa3oBaTe/ibHbIE
bHbIE Pa00ThbI cKHue padoThl
pecypcsl
1 Uucna u Beiunciienus. KBagparuele 15 Bbu6moteka [JOK
KOpHH https://m.edso0.ru/7f417af8
2 Uucna u Beruucienus. CTeneHs ¢ 7 bubnuoreka [{OK
LIEJIBIM TTOKA3aTEIEM https://m.edsoo.ru/7f417af8
3 AnreOpandyecKkre BhIPaKCHHUS. 5 1 bubmmoreka [JOK
KBaapartuslii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreOpandyecKkre BhIPaKCHHUS. 15 1 bubmmoreka [JOK
Anredpanueckast 1po0Ob https://m.edsoo.ru/7f417af8
5 YpaBHEHUs U HEPABEHCTBA. 15 1 bubnnorexa [JOK
KBanparHsie ypaBHEHHUS https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 13 bubmuoreka [IOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
7 YpaBHEHUs 1 HEPABEHCTBA. 12 1 bubmuoreka [IOK
HepasencTBa https://m.edso0.ru/7f417af8
8 Oyakuuu. OCHOBHbBIE TOHATHS 5 bubmorexa HOK
https://m.edsoo.ru/7f417af8
but6mmorekxa [IOK
o DymKupH. THCHOBbIE yHKIHH o https://m.edsoo.ru/7f417af8
but6mmorekxa [IOK
10 Hostoperne i 060bmenne 6 2 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KVIACC
KosamnyecTBo yacoB DJIEeKTPOHHbBIE
Ne Hara nugposbIe
Tema ypoka Bce KonTpoJbHbIE IpakTuyeckue p
n/n U3y4YeHus o0pa3oBaTe/bHbIE
ro padoThI padoThI
pecypchl
1 KBagpartsslii KOpeHb U3 1 1 bubnnorexa [HJOK
qucia Hezens https://m.edsoo.ru/7f42d452
5 [TonsiTue 06 1 1 bubmuorexa [JOK
UppaIMOHAILHOM YHCIIE HEAEHS https://m.edsoo.ru/7f42eaaa
HecsTuunnlie
1
3 MPUOJIIKEHUS 1
HezAens
UPPALMOHATIBHBIX YHCE
JecsTuunblie
2
4 NpUOIKEHUS 1
HeIest
UPPAIMOHATTLHBIX YHCET
2
5 JleficTBUTENBLHBIE YHCIIa 1
HeIest
5 CpaBHeHune 1 2
JNENCTBUTENBHBIX YHCET HeAens
7 CpaBHeHue 1 3
JEHCTBUTEILHBIX YHCETT HEIest
8 Apudmernyeckuit 1 3
KBaJPaTHBIA KOPEHb HeJels
3
9 VYpaBHeHue BUa X* = a 1
Heens
10 CaoiicTBa 1 4 bu6mmoreka [IOK
apu(METHIECKUX HEIes https://m.edsoo.ru/7f42d862
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KBaJIpaTHBIX KOPHEH

CsaoiicTBa
11 apupMeTUIECKUX 4 Bubmorexa LIOK
. Heest https://m.edso0.ru/7f42d862
KBaJ[PaTHBIX KOPHEH
[TpeobOpaszoBanue
12 YU CJIOBBIX BBIPAKECHUH, 4 bubmumoreka [IOK
COJIepKAIMX KBaIPaTHBIC HeJIest https://m.edsoo.ru/7f42dd26
KOpHHU
[TpeobOpaszoBanue
13 YHUCIJIOBBIX BbIPAXKEHUI, 5) bubnnorexa [HJOK
COJIepKAIIMX KBaPATHBIC HEIest https://m.edsoo.ru/7f42ded4
KOpHH
[IpeobpazoBanue
YHUCIJIOBBIX BbIPAXKEHUI, 5) bubnnorexa [HJOK
14
COJIepKAIMX KBapaTHBIC HeAens https://m.edsoo.ru/7f42e0be
KOPHH
IIpeoOpas3oBanue
15 YHCIIOBBIX BBIPAXKEHUN, 5 bu6mmoreka [IOK
COJIepKAIMX KBapaTHBIC HeIest https://m.edsoo.ru/7f42e262
KOPHH
16 CrteneHsb ¢ 1eNIbIM 6 bubmuorexa [JOK
mokKasarejieM HEJEIs https://m.edsoo.ru/7f4354a4
CrangapTHas 3anuch
yrcna. Pa3mepbl 00beKTOB
OKpYXKaromiero Mupa (0T
17 BHEI\};CHTB.;HHBIX ‘{a(I:)TI/I(]_[ 1o 6 bubmorexa LHOK
Hesens https://m.edso0.ru/7f436098

KOCMHUYECKHX 00BEKTOB),
JUTATEIIEHOCTH TIPOIIECCOB B
OKpY’KaloleM MUpe
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18 CBolicTBa CTCIICHH C 6 bu6mmoreka [IOK
LEJIBIM TTOKA3aTENEM HEAEHs https://m.edsoo.ru/7f435648
19 CBolicTBa CTCIICHHU C 7 bu6mmoreka [IOK
LEJIBIM TTOKA3aTENEM HEAEH https://m.edsoo.ru/7f435648
20 CBoiicTBa CTeNIEHU C 7 bubmmoreka [JOK
1[EJIBIM TI0Ka3aTelIeM HeAels https://m.edso00.ru/7f435648
21 CBolicTBa CTCIICHH C 7 bu6mmoreka [IOK
LEJIBIM TTOKA3aTEIEM HEAEHS https://m.edsoo.ru/7f43599a
29 CBolicTBa CTENEHHU C 8 bubmuorexa [JOK
LEJIBIM TTOKA3aTEIEM HEAEHS https://m.edsoo.ru/7f435ed6
N 8
23 KBanpathslii TpéxusieH Henes
24 KBanparupiii TpEXuieH 8
HeJens
Paznoxenue
25 KBaJIpaTHOTO TPEXWIEHA Ha d bubmorexa HOK
HeIest https://m.edsoo.ru/7f42fd38
MHOKHTEH
Paznoxenue
26 KBaJIpaTHOTO TpEXUJIeHa Ha 9 Bubmiorexa LIOK
HeJeIst https://m.edsoo0.ru/7f42fd38
MHOKHUTCIIH
KonTponbnas pabota no
97 temaM "KBagpaTHble KOpHH. 9 bubnnorexka [HOK
Crenenn. KBagparHsrii HEeAeHs https://m.edsoo.ru/7f42ec80
Tpexusen"
10 bubmuorexa [JOK
28 Anrebpairiecicas Apods HeJeIs https://m.edso0.ru/7f430382
JlonycTuMeble 3HaUEHUS 10
29 MEPEMEHHBIX, BXOSIINX B
HeJens

anreOpanyecKre BbIPAKECHUS
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JlonycTuMBbIe 3HaYeHUS

10

30 MePEMEHHBIX, BXOJISIINX B
Heels
anreOpanyecKre BEIPaKECHUS
31 OCHOBHOE CBOICTBO 11 bu6mmoreka [IOK
anrebpanyeckoi apoou HEAEHs https://m.edsoo.ru/7f4308e6
11 bubmuoreka [JOK
2 ~
3 Coxpatuerne apobeit HeJens https://m.edsoo.ru/7f430a8a
33 Cokpalllere 1po6ei 11 bubmuorexa [JOK
K HU 151
pail AP HeJEens https://m.edsoo.ru/7f430f44
34 Cokpaienue apooei 12 bubmorexa LIOK
patl AP Hezens https://m.edsoo.ru/7f430f44
- OCJIeO)KeeHI/Ie,eBBeI‘H/IzaHHe, 12 bubmuorexa [JOK
MHOXCHHUC U HU
Y el . HeJEens https://m.edsoo.ru/7f43128c
anreOpanyeckux Apooeit
o fﬂ:)KG;HI/IG,eBI:‘H/I”eFaHHe, 12 bubmuoreka [JOK
HOKCHHEC U JICHHU
M A . HeJens https://m.eds00.ru/7f4315c0
anredpandeckux Ipooeit
Y 8 . HeJens https://m.edso00.ru/7f4318c2
anredpandeckux Ipooeit
y A . HeOens https://m.edsoo.ru/7f431a20
anreOpanyeckux Apooeit
II
20 peobpasoparine 13 BuGmorexa IJOK
BBIpKEHUN JKAITUX
PARCHIIH, COACPAatl Heemst https://m.edso0.ru/7f43259c
anreOpanyeckue Apodu
40 BBI :;E;i?; ajc()) B:H;I(Z 150:4 14 bubmorexa LIOK
p > ConepRalll Hezens https://m.edso00.ru/7f432736

anreOpanveckue Jpoou
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[IpeobpazoBanue

41 BBIPOKECHHM, COACPIKAIITUX 14 bubmorexa [IOK
’ HEeJeIs https://m.edsoo.ru/7f432736
anreOpanyeckue Apoou
2 | rowe hmtpmenns 14 BnGmmorexa LIOK
HEIes https://m.edsoo.ru/7f431d36
JIpoOp"
43 KBagparnoe ypaBHeHue 15 Bubmmorexa LIOK
HEIes https://m.edsoo.ru/7f42eela
Hemnonnoe xBagpatHoe 15 bubnuorexa [JOK
44
ypaBHEHHE HeIels https://m.edsoo.ru/7f42eela
45 HemnonHoe kBagpaTHOE 15 bu6nmoreka [IOK
ypaBHEHUE HEAEHS https://m.edsoo.ru/7f42eela
46 dopmyna KopHEi 16 bubmmoreka [IOK
KBaJIpaTHOTO YPaBHECHUS Henens https://m.edsoo.ru/7f42f158
47 dopmyna KopHeH 16 bubmmoreka [IOK
KBaJIpaTHOTO YPaBHCHHUS HeJeIst https://m.edso0.ru/7f42f3f6
48 dopmyna KopHen 16 bubnuoreka [IOK
KBaJIpaTHOT'O YPaBHECHUS Henens https://m.edsoo.ru/7f42f5a4
17 bu6mmoreka [IOK
49 Teopema Bitera HeJeIs https://m.edsoo.ru/7f42fef0
17 bu6mmorexa [IOK
50 Teopema Buera HEIest https://m.edso00.ru/7f430076
51 Peuienue ypaBHeHuUH, 17 bu6nmoreka [JOK
CBOJSIIUXCS K KBAJPAaTHBIM HEJEIs https://m.edsoo.ru/7f43c542
59 Pemenue ypaBHeHuUH, 18 bubnnorexa [HJOK
CBOJIAIINXCS K KBAIPATHBIM Henels https://m.edso0.ru/7f43c3d0
53 [Ipocreiimme npoOHO- 18 bubmmoreka [IOK
panroHalbHBIC YPaBHEHUS HEeAens https://m.edsoo.ru/7f4328c6
54 [Ipocreiimme qpobHO- 18 bubnmoreka [JOK

14


https://m.edsoo.ru/7f432736
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
https://m.edsoo.ru/7f4328c6

panroHalbHbIC YPaBHEHUS HEeAens https://m.edsoo.ru/7f432b6e
55 3aﬂa§iuilz};ﬂ;;:;cm]mx 19 bubmmoreka [IOK
. Hezens https://m.edsoo.ru/7f42f75c
KBaJPaTHBIX YpaBHEHHH
56 3aﬂa§iuliz}if:;:;ﬂ0]mx 19 bubmmoreka [IOK
. Heziens https://m.edsoo.ru/7f42f8f6
KBaJPaTHBIX YpaBHEHHH
| e 8 btk
" Hezens https://m.edso0.ru/7f4301f2
ypaBHEHHS
JluneliHoe ypaBHEHUE C
58 JIBYMsI IEpEMEHHBIMU, €T0 20
rpaduk, IpUMepsl pelIeHHs Hesens
YpaBHEHHIA B IEJIBIX YUCIIAX
JIuHeliHOEe ypaBHEHME C
59 JByMsI IEpEMEHHBIMH, €TO 20
rpaduK, IpUMephl pelIeHNs Hesens
YPaBHEHMI B LEJIBIX YUCIIAX
JIuHeliHOe ypaBHEHUE C
60 JByMsI IEpEMEHHBIMH, €TO 20
rpaduK, IpUMephl pelIeHUs Hesens
YpaBHEHMH B IIENBIX YUCIaX
Pemenne cucrem nByx 21
61 JMHENHBIX YPaBHEHUN C
Hesens
JBYMs IEpEMEHHBIMU
Pemenne cucrem nByx 21
62 JMHENHBIX YpaBHEHUH C
Hezens
JBYMs IIEpEMEHHBIMU
63 Pemienue cuctem nByx 21
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JIMHEWHBIX YPaBHEHUH C Henens
JBYMSI TIEpPEMEHHBIMHU
[Tpumepsl pemeHus
64 CHCTEM HEIMHEHHBIX 22
YpaBHEHUH C ABYMsI HeOens
MepEeMEHHBIMHU
[Ipumepsl perieHus
65 CHCTEM HETUHENHBIX 22
YpaBHEHUH C IBYMS HeOens
MePEMEHHBIMHU
I'paduueckas
WHTEPIIPETANS YPABHECHUS C
66 JIBYMsI IEPEMEHHBIMU U 22 bu6nmoreka [JOK
CHUCTEM JIMHEUHBIX HEAEHS https://m.edsoo.ru/7f43d6d6
yYpaBHEHUH C IBYMS
MePEeMEHHBIMHU
I'paduueckas
MHTEpIIpETalNs YPaBHEHUS C
67 JBYMsI IEPEMEHHBIMU U 23 bubnuoreka [IOK
CHCTEM JINHENHBIX Henens https://m.edso0.ru/7f43d6d6
YpaBHEHUH C IBYMS
MIePEMEHHBIMHU
Pemrenue TeKCTOBBIX 23
68 3aJ1a4 ¢ MOMOIILIO CHCTEM
. HeJIels
ypaBHEHUIA
Pemenne TekCTOBBIX 23
69 3aJ1a4 C IIOMOIIBIO0 CUCTEM
o HeIels
YpaBHEHHUIA
70 Penienne TeKCTOBBIX 24
3a7a4 C IIOMOIIBIO CUCTEM HeOens
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ypaBHEHUU

7 YuCI0BbIE HEPABEHCTBA 24
U X CBOMCTBa Helens
7 UucnoBbie HEpaBEHCTBA 24
U UX CBOMCTBA Heaens
73 HepaBenctBo ¢ ogHOM 25
MepEeMEHHOMN Henens
JInHeiliHble HEpABEHCTBA
2 5 pa 25 BuGnuorexa [IOK
C OHOH EpPEMEHHON U UX
g p Henels https://m.edsoo.ru/7f42c692
perieHue
JInHeilinble HEpABEHCTBA
75 | o omot conmm Iz)v 25 BuGnuorexa [IOK
JIHOU TIEPEMEHHOM U UX
p Henels https://m.edsoo.ru/7f42c840
petieHue
JInHenHbIe HEpaBEeHCTBA 26
76 C OIHO MepeMeHHON 1 UX
Helens
petieHue
CucreMbl JIUHEHHBIX
77 . 26 bubmmorexa [JOK
HEPABEHCTB C OJHOU
P . g Henens https://m.edsoo.ru/7f42cb88
MEPEMEHHOM U UX pEIICHHE
CucreMsl JIMHEHHBIX
78 . 26 bu6nmoreka [JOK
HEPABEHCTB C OJHOU
P . A HEJEIs https://m.edsoo.ru/7f42cd2c
MEPEMEHHOMN U UX pEIICHHE
CucreMsl JIMHEHHBIX 27
79 HEPABEHCTB C OJTHOM
o HEelens
MEPEMEHHOMN U UX pEIICHHE
M300paxxenne peneHns
80 . P p 27 bubnuorexa [JOK
JIMHEWMHOT'O HEPABEHCTBA 1 UX
P . . Henels https://m.edsoo.ru/7f42c9e4
CHCTEM Ha YHCIIOBOH MIPAMOi
81 N3o0paxeHnue pernieHus 27 bubnmoreka [JOK
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JMHEHHOTO HEPAaBEHCTBA U UX HEeAens https://m.edsoo.ru/7f42c9e4
CHCTEM Ha YUCJIOBOM MPSMOU
KonTponbhas pabota no
28
82 temaMm "HepaBeHcTBa.
. Hezens
Cucrembl ypaBHEHUI"
28 bubmmoreka [JOK
83 IT
OUATHE (pyHicuii HeJeIst https://m.edso0.ru/7f433c12
06
B oweerso i 2 biGmnorera LIOK
HeJeIst https://m.edsoo0.ru/7f433d84
byHKIIUN
85 Croco0sI 3a1aHust 29
byHKIMi Helens
86 I'paduk ¢ 29
UK KIIMH
P YHEI HeAens
87 CaoiicTBa QyHKIINH, UX 29
oToOpakeHHe Ha rpaduke HeJes
a3 YTeHHe U MOCTPOCHUE 30
rpaduKoB PyHKIHIT Hezaens
[Ipumeps! rpadukon 30
89 i
(GyHKIMH, OTpa)karoux Henes
peasibHbIE MPOLIECCHI
DOyHKIUH,
90 Zgn;:;):a}omne HPAMyIo H 30 bubmmoreka [IOK
PaTHYIo memens  https:/m.edsoo.ru/7434bhbc
MPOTMOPIHUOHATILHBIE
3aBUCHUMOCTH, UX TpaduKu
31
91 ['unepbona
Hezaens
92 lumep6ona 31 bubnmoreka [JOK
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HeeIst https://m.edso0.ru/7f4343e2
31 bubmmoreka [JOK
%3 Ppaduic st y = x* HeeIst https://m.eds00.ru/7f434572
OyHKIUU Yy =X3, Yy = X3, Y
94 = VX, y = [x|; rpaduueckoe 32 bubmmoreka [IOK
pelIcHre YpaBHCHUH 1 HEeJeIst https://m.edsoo0.ru/7f434d38
CUCTEM ypaBHEHUH
[ToBTOpEHUE OCHOBHBIX
MIOHATUI U METOJOB KYpCOB 7
95 U 8 KJIacCoB 06(?61116}3’1/1136 32 bubnmoreia LIOK
o N HeIelst https://m.edsoo.ru/7f4371aa
3Hanuii / Beepoccuiickas
poBepoyHas pabora
HroroBasi KOHTpOJIbHAS
96 pabora / Bcepoccnﬁrc)xas{ 32 bubnmoreia LIOK
HeJeIst https://m.edsoo.ru/7f434eb4
poBepoyHas paborta
[ToBTOpEHNE OCHOBHBIX
97 MOHSATUN U METOJIOB KYypCOB 7 33
u 8 Ki1accoB, 0000IIeHHE HeJels
3HAHUM
[ToBTOpEHNE OCHOBHBIX
98 IOHATUN U METOJOB KYypCOB 7 33 Henens bu6nmoreka [JOK
U 8 KjaccoB, 00001IeHE https://m.edso0.ru/7f43736¢
3HaAHUU
[ToBTOpEHNE OCHOBHBIX
99 MOHSITUNA U METOJOB KYypCOB 7 33 bubnumoreka [IOK
U 8 KjaccoB, 00001IeHE HeOens https://m.edsoo.ru/7f437510
3HAHUU
100 [ToBTOpEHNE OCHOBHBIX 34 bubnuorexa [JOK
HOHSTHH M METOJIOB KYpCOB 7 HeJeIst https://m.edsoo0.ru/7f4376b4
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u 8 KaccoB, 0000IIeHe
3HAHUI

[ToBTOpEHNE OCHOBHBIX
101 MOHATHI U METOJIOB KYpCOB 7
u 8 KiaccoB, 0000IIeHnE

3HAHUI

[ToBTOpEHNE OCHOBHBIX

102 TIOHSATHUI U METOJIOB KypCOB 7
u 8 KiaccoB, 00001IeHE

3HAHUU

34
HeJeIIst

34
HeeIIst

bu6mmoreka [IOK
https://m.edsoo.ru/7f436b88

bubmuorexa [JOK
https://m.edso0.ru/7f437858

OBILEE KOJIMYECTBO YACOB
I10 ITPOI'PAMME

102
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IPOBEPSIEMBIE TPEGOBAHMS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT' PAMMBI

8 KJIACC
Kon
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHON NMPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yJbTara
1 Yucna u BBIYUCIECHUS
Hcnonp30BaTh HauajabHbIE MPEACTABICHUS O MHOKECTBE JI€HCTBUTEIbHBIX
11 yucen AN CPaBHEHUsS, OKpPYIVIEHUS W BBIYMCIEHUH, HU300paxkarhb
JICHCTBUTEIIBHBIC YK CIIa TOYKAMU HAa KOOPJIAMHATHOMN IPSIMOU
[TpumeHsTh TOHATHE apU(METHYECKOTO KBAJAPATHOTO KOPHS, HAXOIHUTH
19 KBaJpaTHbIE KOPHU, UCIOJIb3Ys MPU HEOOXOAUMOCTH KAJIbKYJIATOP, BHIIOIHAT
' peoOpa3oBaHus BBIPAKEHUM, COIEpXKAIIUX KBaJApaTHbIE KOPHU, HCIOJIb3YS
CBOICTBa KOpHEI
13 Hcnonp30BaTh 3a0MCH OOJIBIINX U MAJIbIX YUCEN C TOMOIIBIO I€CATUYHBIX
' npobeit u cteneneit yucna 10
2 AnrebpanuecKue BbIpaXKEHUS
21 [TpuMeHATh TOHATHE CTENEHH C LEeNbIM [O0Ka3aTeleM, BBINOIHATh
' peoOpa3oBaHus BIPAXKEHUH, COEPIKALUX CTENEHH C LIEIbIM II0Ka3aTesIeM
55 BBIONHATE TOKIAECTBEHHBIE TPEOOPa30BaHUS PAIIMOHAIBHBIX BBIPAKEHHIH
' Ha OCHOBE MpaBWJI ACHCTBUI HaJl MHOTOWIEHAMH U aJIre0pandecKuMU ApoOsSMHU
2.3 PacknaapiBaTh KBaJApaTHBIM TPEXUICH HA MHOKUTEIN
24 [TpumensTh IpeoOpa3oBaHuUs BRIPAKCHUHN TS PEIICHUS Pa3IMYHBIX 3a1ad
' U3 MaTeMaTHKH, CMEXHBIX MPEJMETOB, U3 PEAIbHON MPAKTUKH
3 YpaBHEHUS U HEPAaBEHCTBA
a1 Pemiate nuHeiHble, KBaJpaTHbIE YpaBHEHUS U PAallMOHAJbHBIC YPAaBHEHMUS,
' CBOJISIIIIAECS] K HUM, CHCTEMBI JIBYX YPaBHEHHH C IByMs TIEPEMEHHBIMH
[IpoBOINTE MpOCTENIINE UCCIENOBAHNS YPABHEHUM U CUCTEM ypaBHEHMIA,
3.9 B TOM YHCJIE C MPUMEHEHHEM TpaHUuecKuX NpeACTaBICHUN (yCTaHABIIMBATH,
' UMEeT JIM ypaBHEHME WJIM CHCTEMa ypaBHEHHMH pEIeHUs, €CIM HMEET, TO
CKOJIBKO, U TIpOYEE)
3.3 [TepexoauTh OT CIIOBECHOM (OPMYIMPOBKU 33/1a4M K e€ anreOpanyeckon
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MOJECIIA C IOMOIUBI) COCTABJIICHHWS YPAaBHEHHMS WIM CHCTEMbl YpaBHEHUH,
UHTEPIIPETUPOBAaTh B COOTBETCTBUM C KOHTEKCTOM 3alayd IIOJyYEHHBIN

pe3yabTaT

[IpuMeHATh CBOWMCTBA YHMCIOBBIX HEPABEHCTB JUIsl CPABHEHMS, OLICHKH,
34 peliaTh JUHEIHbIE HEPaBEHCTBA C OJHOM MEpEeMEHHOM M UX CHCTEMBI, /1aBaTh
rpadM4ecKyr0 WUTIOCTPAIIMIO MHOXKECTBA PEIICHUH HEPaBEHCTBA, CHCTEMBI

HEPaBCHCTB

4 OyHKIIUN

IToHnMaTh ¥ UCHONB30BATh (PYHKIMOHAJIBHBIE MOHITHUS U S3bIK (TEPMUHBI,
4.1 CHUMBOJIMUYECKHE 0003HAUEHUS ), ONPEACIITh 3HaYeHNE (QYHKIHUU N0 3HAYCHUIO

apryMeHTa, onpeensaTh CBoicTBa (QYHKIUU 1O e€ rpaduKy

CrtpouTts rpaduku dIeMeHTApHBIX (YHKIUN BU/A:
v=k/x

4.2

k/x

, Y =X3, Yy = X3, ¥y = [X|, onucbIBaTh CBOWCTBa YMCJIOBOM (YHKUIMHU MO €€
rpaduxy
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KJIACC

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Yucna u BeIYMCICHUS

11 KBanpatuslii kopeHp u3 uwucna. IloHstue o0 uHppalMOHAIBHOM YHCIIE.
' JlecATUUHbIE TPUOJINKEHUS UPPALMOHATIBHBIX YHCEII

12 CpoiicTBa apudmMeTHUecKUX KBAJApPaTHbIX KOpPHEH M UX MPUMEHEHHE K
' peoOpa30BaHUIO YHCITIOBBIX BBIPAKCHUN M BBIYHUCIICHUSM. J[efiCTBUTENbHBIC YnCITa

1.3 Crenens C 1eJbIM TIOKa3aTesieM u e€ cBoiicTBa. CTaHmapTHas 3alKCh YKUCiia
2 Anrebpanyeckue BbIpaXKEHUS

2.1 KBagpartHbiii TpEXuiieH, pa3nokeHue KBaIpaTHOTO TPEXUICHA HAa MHOKUTEIH

2.2 Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO ayiredpandeckon Jpoou

2.3 Crnosxenue, BBIYUTaHUE, YMHOXKEHUE, IeTICHHE aare0pandeckux apoden

24 ParnmonanbHble BEIpaXXEHUS U UX ITpeoOpa3oBaHue
3 VYpaBHEHUS U HEPAaBEHCTBA

31 KBagpatHoe ypaBHeHHe, (GopMylia KOpHEH KBaJIpaTHOro ypaBHEHHUs. Teopema
' Buera

3.2 Pemenue ypaBHeHM, CBOIAIINUXCA K TUHEWHBIM U KBAIPATHBIM

3.3 [Ipocreiimue ApoOHO-pallOHATIbHbBIE YPABHEHUS

I'paduueckas mHTEepHpeTanys YpaBHEHUH C AByMs NEPEMEHHBIMH M CHCTEM
3.4 JMHEWHBIX YPAaBHEHUN C JByMs TIepeMeHHbIMH. [IpuMepsl pemeHuss cucrem
HEJINHEHHBIX YPaBHEHUH C IBYMS NEPEMEHHBIMU

3.5 Perienune TeKCTOBBIX 3a/1a4u aJlreOpandeckuM crocoOom

3.6 YucaoBble HEPABEHCTBA U MX CBOWCTBA

3.7 HepaBeHCTBO ¢ 01HOM NTEpEMEHHOMN

3.8 PaBHOCHIIBHOCTD HEPAaBEHCTB

3.9 JIuHeliHBIe HEPaBEHCTBA C OJTHOM MEPEMEHHOM

3.10 Cuctembl TMHEHHBIX HEPABEHCTB C OJTHOU MTEPEMEHHOMN
4 OyHKIUA

i1 [Tonsatue pynkmuu. O6macTh ompeneneHruss U MHOXECTBO 3HAYCHUM (PYHKITUH.
' CriocoOb1 3a1anust pyHKIHIA
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4.2

I'padux ¢pynkuuu. UreHue cBoMCTB GyHKINHU MO €€ TpaduKy

4.3 [Tpumeps! rpadukoB GyHKINH, OTPAKAIOUINX PEATbHBIE TPOLECCHI
OyHKIIUM, ONUCHIBAIONIME MPSAMYI0O M OOpaTHYHO TMPOMOPLUOHAIbHbIC
a4 3aBUCUMOCTH, UX I'pauKu
4.5 OyHkuu y =x% y = X?
4.6 OyHkuu Y = [IX, Y = |x]|
4.7 I'paduueckoe penieHre ypaBHEHUN U CUCTEM ypaBHEHUN
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ITPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHSA OCHOBHOM OBPA3OBATEJBbHON TPOT'PAMMBI OCHOBHOT'O
OBILIEI'O OBPA3OBAHUA

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pPe3y/JbTATaAM OCBOEHUS

OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOT'O 0011Iero 00pa3oBaHus
Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUIMH: MHOXKECTBO, MIOJIMHOKECTBO, OIlEpaIluu
HaJ MHOXKECTBaMH; YMEHHE OINEepUpPOBaTh MOHATUSIMH: Tpad, CBSI3HBIA rpad,
JIEpeBO, IMKJI, MPUMEHITh WX TPHU PEHICHUU 3a/lay; YMEHHE HCIOJIb30BaTh
rpaduyeckoe MpeACcTaBIeHNe MHOXKECTB VISl OTIMCAaHUs PEAIbHBIX MPOIECCOB U

SIBIICHUI, TIPU PEIICHUH 33249 U3 APYTHX y4EOHBIX MPEIMETOB

YMeHHne oOnepupoBaTh IOHATUSAMU: OIPEICICHUE, aKCUOMa, TEOpeMa,
JI0Ka3aTeNbCTBO; YMEHUE paclo3HaBaThb WCTUHHBIE U JIOXKHBIE BBICKA3bIBaHMS,
IIPUBOAUTH IIPUMEPHI U KOHTPIPHUMEPHI, CTPOUTDH BBICKA3BIBAHUSA U OTPHUILIAHMS

BBICKA3bIBAaHU M

YMeHue oInepupoBaTh IOHATUSAMH: HATypaJbHOE YHCIO, IIPOCTOE U
COCTaBHOE YMCJIO, ACIMMOCTH HATYpPaJbHBIX YHUCEN, NPU3HAKU JEIUMOCTH,
LIEJIOE YUCIIO, MOAY/Ib 4YHCIA, OOBIKHOBEHHas ApoOb M JecsATHYHAs ApoOb,
CTAaHJAPTHBIA BHUJ YHCIIA, PALMOHAIBHOE YHCIO, HMPPALUOHAIBHOE YHCIIO,
apu@MeTHUecKuil KBaJpaTHbIH KOPEHb, YMEHHUE BBINOJIHATH JAECUCTBUSA C
YHUCJIAMM, CpPaBHMBATb U YIOPAJOYMBATH YHUCIA, INPEIACTABIATH 4YUCIA Ha
KOOPJIMHATHOM NPSAMOM, OKPYTJIATh YUCIA; YMEHUE JIeNaTh IPUKHUJIKY U OLICHKY

pe3yibTara BBIUMCIICHU N

YMeHue omnepupoBaTh MOHATHUSMHU: CTENEHb C LEJIbIM IOKa3aTeneM,
apumMeTHuecKuil KBaJpaTHBIH KOpPEHb, MHOTOWIEH, anredpandeckas ApooOb,
TOKJECTBO; 3HAKOMCTBO C KOPHEM HATYpaJbHOM CTENEHH OOJblle €IUHHIIbI,
YMEHHE BBIIOJHATH pacy€Thl MO (hopMynaM, IpeodpazoBaHusl IENbIX, APOOHO-
pallMOHANBHBIX ~ BBIPQXKEHUH M BBIPQKEHUH C KOPHSAMH, pa3ioKeHue
MHOTOWJIEHAa HAa MHOXHWTEIW, B TOM YHCIIE C HCIOJB30BAHHUEM (HOPMYI

Pa3HOCTU KBAaAPATOB U KBaJApaTa CYMMBbI U PA3HOCTH

YMeHune onepupoBaTh MOHSATUSMU: YUCIOBOE PABEHCTBO, YpPaBHEHHUE C
OIHON TMEepPEeMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
YMEHHUE pelIaTh JUHEHHbIE U KBaJIpaTHbIC YpaBHEHUs, TPOOHO-paIlOHAIbHBIC
yYpaBHEHUS C OJHOM NEPEMEHHOM, CHCTEMBI JABYX JIMHEHMHBIX YpaBHEHUH,

JIMHEWHBIC HCPAaBCHCTBA U UX CHUCTCMbI, KBaIPpATHBIC 1 ﬂpOGHO-paHI/IOHEUILHLIe
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HEpPaBEHCTBA C OJHOW NEPEMEHHOM, B TOM 4YHCJE MPHU PEHICHUH 3a1ad U3
IpYyrux TMpPEeAMETOB M MPAaKTUYECKMX 3a7ad; YMEHHE HCIOJIb30BaTh
KOOPJMHATHYIO TPSMYI0 WU KOOPJWHATHYIO IUIOCKOCTHh JJIsi H300paKeHUs

pelIeHU ypaBHEHU, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMU: GYHKIUSA, rpaduk (GyHKIUH, HYIU
(GyHKLIMK, TPOMEXKYTKM 3HAKOIOCTOSHCTBA, MPOMEXYTKH BO3pacTaHUs,
yObIBaHUsI, HauOosblllee ¥ HAaUMEHbIIEe 3HA4YeHUS (YHKIHUU; YMEHHE
OIIEPHPOBATH MOHATHAMHU: MPsIMasi MPONOPLHUOHATIBHOCTD, JUHEHHAs (PYHKIHS,
KBagpaTuuHas  (yHKIUS, oOpaTHas MPONOPIHOHAIBHOCTH, Mapaboina,
rurep0oiia; yMEHUE CTPOUTH Tpaduku (GyHKIHH, UCTIONB30BATh TPAQUKU IS
OIpeNIeJICHUsI CBOMCTB IMPOLIECCOB U 3aBUCHMOCTEH, IS pEUIeHUs 3a1ad H3
Opyrux Y4eOHBIX TPEIMETOB W pEaJbHOM JKU3HHM; YMEHHE BBIPaXKaTh

(1)OpMy.]'IaMI/I 3aBUCUMOCTU MCIKAY BCIIMYNHAMU

YMeHue onepupoBaTh MOHATUSAMU: TIOCIIE0BATEIBHOCTh, apUpMeTHIECKAs
U TIeoMeTpuuecKkas  MpPOTPecCHM; yMEHHE  HCIIOJIb30BAaTh  CBOWCTBA
nocjenoBaTenbHOCTEN, POPMYJIIBI CyMMBI U OOIIETr0 YjeHa IPU PELICHNH 33/1aY,

B TOM YHCJIC 33/1a4 U3 JPYTUX YYEOHBIX IPEIMETOB U PEATHHOM KU3HU

YMmenune pelaTth 3aJa4u pa3sHbIX TUIIOB (B TOM YHUCJIC HAa TPOUCHTHI, 10U U
4yaCTu, AIBUIKCHUC, pa60Ty, LHCHY TOBAapOB W CTOUMOCTb IIOKYIIOK H YCJYT,
HaJIOI'Hu, 3aJa4u U3 obiactu YIIpaBJICHUA JINYHBIMU U CEeMEHMHBIMU (I)I/IHchaMI/I);
YMCHHUE COCTaBJIATh BBIPAXKCHUSA, YPAaBHCHUA, HCPABCHCTBA MW CHUCTCMBI 110
YCJIOBUIO  3ada4M, HCCICAOBATH IIOJYUYCHHOC PCIICHHEC W  OHCHHUBATH

IIPaBI0N0I00HOCTH MOTYYEHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh MOHATUAMU: UTYpa, TOUKA, OTPE3OK, MpsAMas, JIyd,
JOMaHas, yroj, MHOTOYTOJbHUK, TPEYrOJIbHUK, pPaBHOOEAPEHHBIA U
PAaBHOCTOPOHHUI TPEYTrOJbHUKH, MPSMOYTOJIbHBIA TPEYrOJbHUK, MEINaHa,
OucceKTpuca M BBICOTA TPEYTOJIbBHUKA, YETHIPEXYTOJNIBHUK, Mapajuiesorpamm,
poMO, MPSAMOYTOJIBHUK, KBaJpaT, Tpaleuus; OKPy>KHOCThb, KpYyT, KacaTelbHas;
3HAaKOMCTBO C NPOCTPAHCTBEHHBIMU (UTypamMH; yMEHHUE pellaTh 3a/1a4u, B TOM
YUCJIEe U3 NMOBCEAHEBHOM XKW3HM, HA HAXO0XKJICHHE I'€OMETPUYECKUX BEIUYUH C

PUMEHEHHEM M3yUYEHHBIX CBOUCTB QUTyp U (HAaKTOB

10

YMeHue onepupoBaTh HOHSATHUSMH: PaBEHCTBO (Uryp, pPaBEHCTBO
TPEYTrOJIbHUKOB; MapajUIeIbHOCTh WM NEPHEHAUKYISIPHOCTh MPSAMBIX, YIOJ
MEXIy HPSMBIMHU, MEPIEHIUKYJSP, HAKIOHHAs, MpoeKuus, mnoxobue ¢uryp,
M0I00HBIE TPEYTOJIbHUKH, CHMMETPHSI OTHOCUTEIBLHO TOUKHU U MPSAMOI; yMEHUE

pacro3HaBaTh PaBEHCTBO, CUMMETPHUIO U MoaoOue (Guryp, napamienbHOCTh U
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MEPIEHIUKYIISIPHOCTD MIPSIMBIX B OKPYKaIOLIEM MUpE

11

YMeHue onepupoBarh MOHATUSAMU: JUIMHA, PACCTOSHUE, Yrojl (BEJIMYUHA
yrjia, CHHyC M KOCHHYC yrja TpeyrojbHHKa), IUIOLIa/lb; YMEHHUE OLIEHHWBATh
pa3Mepsl IPEIMETOB U OOBEKTOB B OKPYXAIOIIEM MHPE; YMEHHUE MPUMEHSTH
dbopMyIbl TepuMeTpa M IUIOMIAM MHOTOYIOJbHUKOB, JUIMHBI OKPY)KHOCTH U
IIOIIAAN Kpyra, oO0beMa NPSIMOYrOJIbHOTO Napajiefienunesa; yMeHHe
NPUMEHSTh MPU3HAKK DPABEHCTBA TPEYrOJILHUKOB, TEOPEMY O CyMME YIJIOB
TpeyroipHuKa, Teopemy [ludaropa, TpuroHoMeTpu4eckue COOTHOIICHUS IS

BBIYHMCIICHHS IJTMH, PACCTOSIHHM, IIJTOIIaIeH

12

YMmenue u3zo0paxarb IUIOCKHEe  (QUIYphl W HUX  KOMOUWHAIWH,
MPOCTPAHCTBEHHBIE (PUTYPBI OT PYKH, C TIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB

U DJICKTPOHHBIX CPEACTB I10 TCKCTOBOMY HJIM CUMBOJIBHOMY OIIMCAHHIO

13

YMeHue OIICpHUPOBATH TOHATUAMU: MNPAMOYTOJIbHAA CHUCTCMaAa KOOPAHWHAT,
KOOpAWHAThl TOYKH, BCKTOpP, CyMMa BCKTOPOB, MPOU3BCACHUC BCKTOpPA Ha
YHCJIO, CKAJIIPHOC MPOU3BCACHUC BCKTOPOB; YMCHUC UCIIOJIB30BATH BCKTOPHI U
KOOpAUHAThI IJIA NPCACTABJICHUA JAaHHBIX W PCHICHUA 3aad, B TOM 4YHCJIC U3

JPYrux yuyeOHBIX MPEAMETOB U PEANbHOMN KU3HU

14

15

YMeHue onepupoBath MOHATHUSAMU: CTOJIOMKOBBIE U KPYTOBBIE 1HarpaMMbl,
TaONMUIBI, cpeHee apupMeTnyeckoe, MeanaHa, HauOoJbpllee U HauMEHbIlee
3HAaYEeHMs, pa3Max YMCIOBOro HabOpa; yMEHUE U3BJIEKaTh, UHTEPIIPETUPOBATD U
npeoOpa3oBbIBaTh HMH(OpPMAIMIO, MPEJICTABICHHY0 B TabmuIax MW Ha
JyarpaMmax, OTpaKarollyr0 CBOMCTBA U XapaKTEPUCTUKU PEATIbHBIX MPOLECCOB
U SBJICHWMH; YMEHHME paclO3HaBaTb W3MEHUUBBIE BEIMYHMHBI B OKPYKAIOILEM
Mupe

YMeHue omnepupoBaTh MNOHITUSAMM: CIy4alHBIM ONBIT  (CIIy4aiHbII
HKCIIEPUMEHT), 3JIEMEHTApHOE COOBITHE (JIEMEHTApHBIM HCXO0J) CIy4aiHOTro
OMbITa, CIIy4ailHOE COOBITHE, BEPOATHOCTb COOBITHSA; YMEHHE HaXOJIUTh
BEPOSTHOCTH CIy4YalHBIX COOBITUH B ONBITaX C PAaBHOBO3MOXHBIMU
AIIEMEHTAapHBIMU  COOBITHSIMM;  YMEHHME  pemarb  3aJaud  METOJOM
OpPraHM30BaHHOTO TMepedopa M C HCHOJIb30BAHWEM IMPaBHUJIA YMHOXKEHHUS,
YMEHHE OLIEHHBATh BEPOSTHOCTU pealbHBIX COOBITHI M SBJIEHUI, TOHUMATh
POJIb MPAKTUYECKH JOCTOBEPHBIX W MaJIOBEPOSATHBIX COOBITHI B OKPYKAIOIIEM
MHpE U B JKU3HU; 3HAKOMCTBO C IIOHATUEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO

C 3aKOHOM OOJIBIIINX YKCEII U €T0 POJIBIO B MAaCCOBLIX SABJICHUAX

16

YMeHue BHIOMpaTh NOAXOAAUINM U3yYSHHBIH METO/ JIJIsl PEeLIeHHs 3a1a4H,

MPUBOJIUTH MPUMEPHI MaTEMaTHUECKHUX 3aKOHOMEPHOCTEH B MPUPOJE U KU3HU,
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pacno3HaBaTb MNPOABJIICHUC 3dKOHOB MATCMATHKU B HCKYCCTBC, OIMCBHIBATH
OTACJIBHBIC BBIAAOMIUCCA PE3YJIbTaTbl, IOJIYYCHHBIC B XOAC Pa3BUTHA
MAaTCMAaTUKH KaK HAYKU, IPUBOAHUTL IIPUMEPBI MATCMATUICCKHUX OTKpBITI/Iﬁ n ux

aBTOPOB B OTECUYECTBCHHOM 1 BCGMHpHOﬁ HUCTOpUHU
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IHEPEYEHDb 3JIEMEHTOB COAEPXKAHMUSA, ITPOBEPAEMBIX HA OI'D ITO

MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMeHT coAepPKAHUA

1 Yucna v BEIYUCITICHUS

1.1 Harypanpnsle u nenble yncna. [Ipu3Haku 1eIMMOCTH ETbIX YUCeT

19 OOBIKHOBEHHBIE U JIECSATUYHBIE APOOH, MPOLEHTHI, OECKOHEUHBIE MEPUOIUIECKUE
. npodu

1.3 Parmmonanbheie uncina. ApudmMeTHdecKie onepanuy ¢ pafioHAIbHBIMA YACIaMU

14 JleficTBuTenbHBIE YMCNA. ApU(METHYECKHE ONepalud C JeHCTBUTEIbHBIMU
- YHCIaMU

15 [TpuOmk€HHBIE  BBIYMCICHHS, TIpaBHia OKpPYIJICHHs, TNPUKUAKA M OIEHKA

pe3yJibTaTa BEIYMCIEHUN

2 AnreOpandecKkue BbIpaKEHUS

2.1 bykBeHHbIe BbIpa)keHUs (BBIPAXKEHUSI C IEPEMEHHBIMU )

55 CreneHns ¢ 11eabpIM nokaszareneM. CTeneHb ¢ palMoHaIbHBIM Moka3arenaeM. CBOHCTBa
. CTETIeH!

2.3 MHorousneHsl

2.4 Anrebpanueckast 1poOb

95 Apudmerrueckuii KOpeHb HaTypaJibHOHM creneHu. [leficTBus ¢ apupmeTnyecKuMu
. KOPHSIMH HAaTypaJIbHOW CTETICHU
3 VYpaBHEHUS 1 HEpaBEHCTBA

3.1 Lenbie u 1poOHO-paoHaNbHbBIE ypaBHEHUs. CUCTEMBI U COBOKYITHOCTH YPaBHEHUH

39 Llenmsie u npoOHO-panMoHANbHBIE HepaBeHCTBa. CHCTEMBI W COBOKYIHOCTH
' HEPaBEHCTB

3.3 Permrenne TekCTOBBIX 3a1a4
4 YucnoBble NOCIEI0BATEIBHOCTH

4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 3aaHUs TIOCIIEI0BATEILHOCTEH

4.2 Apudmerndeckas 1 TeoMeTprUIecKas mporpeccuu. @opMyiia CI0KHBIX TPOIEHTOB
S) OyHKIMH

- OynK1Ms, crocodsl 3aganus GyHkuuu. I'paduk Gynkiun. O6nacTs onpeneneHus u

MHOXecTBO 3HaueHHi ¢ynknun. Hymn ¢ynkmun. [IpomexyTku 3HAKOIOCTOSHCTBA.
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[IpoMexyTk MOHOTOHHOCTH (YHKIMU. MaKCUMyMbl U MHUHHUMYMBI

Haubonpiiee 1 HanMeHblee 3HaYCHUE (PYHKIINU HA IPOMEKYTKE

dbyHKIIIN.

6 KoopanHaTsl Ha IpsIMOi U TUIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbl KOOPIMHATHI HA TUIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GpUrypsl 1 UX CBOMCTBA
7.2 Tpeyronbauk
7.3 MHOTroyrojasHUKU
7.4 OKpy>KHOCTb U KpyT
7.5 N3mepenue reoMeTpu4ecKuX BEITUUYUH
7.6 BekTopsl Ha TII0CKOCTH
8 BeposiTHOCTh 1 cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BeposiTHOCTB
8.3 Kombunatopuka
8.4 MHosxecTBa
8.5 I'pader
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Ipuaoxenne 1.
KOHTPOJIBHO-USMEPUTEJIBHBIE MATEPHUAJIbBI

KonTpoubnas padora Nel KBanparnbie kopau. Crenenu. KBaaparublii Tpexu/ieH

7'
8.

Yacre 1

CpaeHure umcna 7,523...u 7,532....
1} 7,523...<7,532...
2) 7,523..=7,532...
3) 7,523...>7,532...

Hangurte 3HauyeHmne kopHa /2500 .
1) £50 3) 500
2) +£500 4) 50

Halaure 3navenme eoipaxenms 11,/0,0036 — 45,/0,01++/1600 .
Haraure ksaapar umcna /49 .
Ckonbko kopHeHn umeert ypasHenme x’ =3,9 2

Touka A npuHagnexut rpadpuky pyHkUMM y —x . Hanaure abcumccy

9
TOYKM A, ecnv ee OPAMHATA PABHA —— .

Yacre 2

Pewwute ypasHenne 0,27 + x2 =0,63 .
2 119

21
Pewmre ypaeHeHme ——+(x—4,4 —_—
YP 50 T 4A) =5,

KonTposbnas padora Ne2 Anredpanyeckasi 1podb

1. Ynpocture BoipaxeHms:

a)

7x-3y 2y-3x,

2x-y 2x—y’

4x—3y+ 2x-y |
6x-3y 2x+5y’

. x2-9x_x(x—3)(x+3).
x+7
(a-3b)" (a+3b)" 14ab-4b y
2. Ynpoctute BbipaxeHue + + M HauauTe
2(6a-b) 3(b-6a) 3(6a-b)
1 4
ero 3HayeHue npu a=—, b=——.
5 5
3(x-5) x+2

3. Hanaure obnacts onpepenenus yHkummn y = =

(x=5)(x+4) x(x+4) )

. U3 nynktos A u B, paccrosiHnme mexay KOTOPbIMM S KM, OQHOBPEMEHHO
BbIE3XAIOT B MYHKT C MOTOLMKAMCT CO CKOPOCTBIO Vi KM/ 4 M Benocuneamnct
co ckopocThio v, km/4 (nyHkT B pacnonoxen mexay nywkramm A u C).
Yepes 3 yaca motoumknmct gorHan senocunepucra. Beipasure v, yepes
SHUV).

. Hanpgure 3HayeHme BoipaxeHus npu Bcex AOMYCTMMBIX 3HQYEHMAX nepe-
a-2b 2a-b  8ab-18b’

a-3b a+3b 9b*-a®

MEHHbIX
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KonTtpoubnas padora Ne3 KBaagparnbie ypaBHeHHsA

1.  Pemutb KBaipaTHOE ypaBHEHUE:

1) 25x° = 16; 2)7x* —3x =0;

3) 15x*+ 11x+2=0; 4)3x* —11x+ 15 = 0.
2. Pa3noxuTh Ha MHOKUTENIM KBaJpaTHBINA TPEXUJICH:
1) x* + 17x — 18; 2) 5x*—13x— 6.

3. Ogna cropoHa KOMHATHI Ha 2M OoJjble Apyroi. HallTu NIMHBI CTOPOH, €CIU IUIOMIAIh
KOMHATHI SM2,

4.  PemmTth cucTeMy ypaBHEHUI
{xf + y* =58,
xy =21,

5. Typuct npomubul Ha Oaligapke 15 KM IpOTHB TeueHUs peku u 14 kM 1Mo e€ TeueHwulo,
3aTpaTHB Ha BCE MyTEHIECTBUE CTOJBKO K€ BPEMEHH, CKOJIBKO €My TTOHAJ00MIOCH ObI, YTOOBI MPOILILITH
B cTostueit Bojie 30 kM. Haiitu co6cTBeHHYIO CKOPOCTh OaliJapKH, €CIM CKOPOCTh TeUeHUs peku 1 kM/u.

KonTpoasnas padora Ne4 KBagparHble HepaBeHCTBA

1.  Pemutph HEpPaBEHCTBO:

1) (x—5)(x+3)<0;

2) 4x*—9>=0;

2. 2x*4+7x—4<0

3. Pemmuth  HepaBeHCTBO C noMomplo  rpaduka  KBaapaTMYHOH  (PyHKIHMH
1)x*—3x+5=0 2)4x* +11x-3<0

4.  Tlpu KaKHMX 3HAYCHUAX X HMEET CMbIC]T BhIpaXKeHHe: X —2X —35
5. MeroaoM HHTEPBAIIOB PENIMTL HEPABEHCTBO
(x+3)(4x—1)
=
x+5
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Kpurtepun oneHuBaHns KOHTPOJIBLHBIX PaldoT:

OTMmeTKa «5» cTaBUTCS, €CIIN:

> paboTa BBINOJIHEHA TTOJIHOCTHIO;
> B JIOTUYECKHX PACCYKJICHUAX U 0OOCHOBAaHUH PELICHHUS HET MPOOETIOB U OUIHOOK;
> pelieHne He COJCP)KUT HEBEPHBIX MAaTEeMAaTHUECKHX YTBEPXKACHHH (BO3MOXHA OJHA

HETOYHOCTb, OINHUCKA, KOTOpasi HE SBIISIETCS CJIEICTBHEM HE3HAHHWS WIM HEMOHMMaHUs y4eOHOro
Marepuana).
OT1MmeTKa «4» CTaBUTCS B CIACAYIOIMINUX CIyYasx:

> paboTa BBIMOJHEHA IMOJHOCThIO, HO OOOCHOBaHHWS INIAarOB PEIICHUS HEIOCTATOYHBI (eCiH
yMeHHe 000CHOBBIBATH PACCYKICHUS HE SIBISLIOCH CIICIIUATBHBIM O0BEKTOM ITPOBEPKH);

> JOMYIIEHBI OJTHA OIMOKA WIJIM €CTh JIBa — TPHU HEAO0UYETA B BBIKIIAJKAX, PUCYHKAX U YepPTeKax
iy rpadukax (€Ciu 3TH BHIIBI paObOT HE SBIISLTUCH CIICIIMATEHBIM 00EKTOM MPOBEPKH );

> BBITIOJIHEHO 0€3 HEJI0UETOB HE MEHEEe TPEX YETBEPTHIX 3aJIaHUM.

OtMmeTKka «3» cTaBUTCS, €CIIN:

> JOMyIIeHo Oosee oAHOW OmMOKM WM Ooyiee JOBYX — TpPeX HEJOYETOB B BBIKIAJAKAX,

yepTekax WM Tpadukax, HO OoOydarommics 00jagaeT o0s3aTeIbHBIMH YMEHHUSMHU II0 NPOBEPSIEMO
TEME,

> 0€3 HeJI0UETOB BHITIOJIHEHO HE MEHEE TTOJIOBUHBI PA0OTHI.

OTMeTKka «2)» CTaBUTCS, €CIIN:

»  JIOMYIICHBI CYIIECTBEHHBIC OMIMOKH, TOKA3aBIIHNe, YTO YJalTUiicsa He 001amaeT 00s3aTeIbHBIMH
YMEHUSIMHU 110 IaHHOM TeMe B TIOJTHOM Mepe;

»  NPaBUIHHO BHITIOJHEHO MEHEE IMOJIOBUHBI PAOOTHI.
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YYEBHO-METOJNUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O TPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

Anre6pa 8 kinacc/ Komsirun FO.M., Tkauea M.B., ®enoposa H.E. u npyrue, Axunonepaoe

obmmectBo «M3narenscTBoO «IIpocBerienne

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Anrebpa. 8 kitacc. Meroauueckue pekomenaamnuu - Komsrun FO.M., TkaueBa M.B. u np.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://interneturok.ru/article/uroki-matematiki
http://www.ctege.org/
http://mathege.ru
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