02.04.

[Ipunsro
Ha [eJarorn4eckoM COBETe
npotokoJ Ne 1 ot 29.08.23

\.

OOKYMEHT NOAnNnCAH
SNEKTPOHHOWM NOAMUCHLIO

CepTudukat: 085CEC00B6BOCBA042AD5A3AB68A2F8C
Bnapeneu: MNanHynnuH Haunb 3arngynnosmy
OevictButeneH: ¢ 10.11.2023 go 10.02.2025

y,

Yr1Bepxaaro

Hupexrop MBOVY «COL Nel8 ¢ YUOID»
H.3.Taitnynnun

[Ipukaz Ne 249 ot 29.08.23

MyHuIunaibHoe 010 PKETHOE 00IIe00pa30BaTENbHOE YUPESKICHUE
«Cpennsisi odbmeodpazoBarenbHast mkona Nel8 ¢ yriryGieHHBIM H3yYeHHEM OTJIENbHBIX MPEMETOB»

PABOYAS ITPOTPAMMA

10 IpeaMery aiaredpa
Ha ypOBEHb OCHOBHOTI'0 0011ero oopasoBauus

r. HaGepexxusie Yennsl, 2023



Coaepikanue yueOHOro npeaMera ajareopa
7 KJ1acc ypoBEHb — y21y0ieHH bl

Yuciaa 1 BbIYUCIEHHUS

Panmonaneneie uncina. CpaBHEHUE, YIOPSIOUYMBAHNE U apu(PMETHUECKUE ACUCTBUS C PallHOHATBHBIMU YHCcIaMu. UncioBas mpsmMas,
MO/1yJIb YHCIIA.

Crernenb ¢ HATYpaJIbHBIM MOKa3aTeIeM U €€ CBOMCTBA. 3aMUCh YMCia B ACCATUYHON MO3UIITMOHHON CUCTEME CUUCIICHUSI.

Pemrenne TekcToBBIX 3a/1a4 apudmeTHIecKuM criocobom. Perenue 3amau 3 peasibHON MPaKTUKHU HAa YacTH, Ha APOOH, HA TMPOIICHTHI,
MIPUMEHEHNE OTHOIICHUN 1 TIPOTIOPITUI TIPU PEIICHUH 3aj1a4, pElIeHUE 3a7]a4 Ha JIBIKEHUE, paboTy, MOKYIKH, HAJIOTH.

JemumocTh 1enbix yncena. CBoiCTBa IETUMOCTH.

[IpocTeie u coctaBHbIe yncia. YETHbIC U Heu€THBIC uncna. [Ipusnaku genumoctu Ha 2, 4, 8, 5, 3, 6,9, 10, 11. Ilpuznaku nenumoctu
CYMMBI U TIPOU3BEICHMUSI IIEJIBIX YUCEN MPU PEIICHUH 33129 C MPAKTHUYECKUM COJICP)KaHUEM.

HaunGonpimii o0mmii 1euTens 1 HAaMMEHbIIee o0IIee KpaTHOe IBYX yucen. BzanmHo npocTeie yncia. AnroputMm EBkimaa.
Jlenenne ¢ octaTkoM. ApudMeTHYECKUe ONepaIuy Haj OCTaTKaMH.

AJiredpanyeckue BbIpaKeHUs

BeipaxkeHue ¢ nepeMeHHbIMU. 3HAYEHHE BBIPAKEHUS C MEpEeMEHHbIMU. [IpencraBieHue 3aBUCUMOCTH MEXIYy BEIMYMHAMU B BUIE
hopmyIIBI.

ToxnectBo. ToxkaecTBeHHBIE TPeOOpPa30BaHUS aNTeOpanvyecKuX BhIpaKeHU. JloKka3aTenbCTBO TOXKIECTB.

Onnounensl. OgHOWIEH cTaHAAPTHOTO BUIA. CTENEHb OTHOYJICHA.

MHuorounensl. MHorowieH cranaaptHoro Bujaa. CreneHb MHOrowieHa. CIll0KEHUE, BBIUUTAHWE, YMHOXXEHHE W JIEJICHUE
MHoTowIeHOB. [IpeoOpa3oBanue 11e10ro BeipakeHUs: B MHOrowieH. KopHu MHOrouseHa.

@DopMmysbl COKPAIIEHHOTO YMHOXKEHUS: KBapaT CYMMbI U KBaJpaT Pa3HOCTH JBYX BBIPAXKEHHH, KyO0 CyMMbI U KyO pa3HOCTH JIBYX
BBIPAKEHUH, pa3HOCTh KBAJPATOB JABYX BBIPAKECHHUI, IPOU3BEICHUE PA3HOCTH U CYMMBI JIBYX BBIpa)KEHUH, CyMMa U Pa3HOCTb KyOOB
JIBYX BBIPAKEHUM.

Pa3nosxenne MHOTOUJIEHA Ha MHOKUTENU. BbiHEceHne 00I1ero MHOKHUTENS 32 CKOOKH. MeTo 1 TpyIIHUPOBKH.

YpaBHeHNs 1 HEPABEHCTBA

VYpaBHeHnue ¢ ogHoi nepeMeHHoi. Kopenb ypaBHeHHs. CBOMCTBA ypaBHEHUN C OJHOM MEpeMEeHHOM. PaBHOCHIIBHOCTh ypaBHEHUM.
YpaBHEHHE KaK MaTeMaTHYECKasi MOJENb PEATIbHON CUTYallUH.

JIuHeiiHOE ypaBHEHME C OJHOM NEPEMEHHOW. UMCIIO KOpHEW JIMHEMHOTO ypaBHEHHUs. PelieHune TEeKCTOBBIX 3a1ady ¢ MOMOUIBIO
JINHENHBIX YpaBHEHUH. JInHEHOE ypaBHEHUE, COAEpKALEe 3HAK MOTYJIS.



YpaBHeHHE ¢ IBYMsI NepeMeHHbIMU. ['paduk THHEWHOTO ypaBHEHHUS C IBYMs NepeMEHHbIMU. CHCTEMbI JTHHEWHBIX YPaBHEHHM C
IBYMsI TIEepeMEHHBIMU. [ 'paduuecknii METO/ peIIeHUs] CHCTEMbI JIMHEWHBIX YpaBHEHUH C IBYMs NIEpEMEHHBIMU. PerieHue cucrem
JIMHEWHBIX YPAaBHEHUM C JIBYMS IIEPEMEHHBIMH METOJIOM MOJCTAaHOBKU M METOJ0M cliokeHHs. CucteMa ABYX JTUHEHWHBIX ypaBHEHUM
C IBYMs MEPEMEHHBIMHU KAK MOJIEIb PEATbHON CUTYallH.

DyHKUUHA

Koopaunara Toukn Ha npsmoit. Yucnossie poMeXyTKU. PaccTosHne Mex 1y 1ByMsI TOUKaMH KOOPAWHATHOU IIPSIMOM.

[IpsimoyronpHas cucreMa KoopAuHAT. AOcuucca M OpAMHATa TOYKM HAa KOOpAMHATHOM miockoctu. Ilpumeps! rpadukoB, 3aJaHHBIX
dbopmynamu. Utenne rpadMKoB peaqbHbIX 3aBUCUMOCTEH.

OyHKIMOHANbHBIE 3aBUCUMOCTH MeXay BenuuuHaMu. [lonstue ¢pyHkiun. OyHKIMS KaKk MaTeMaTHYeckas MOJEb peasibHOTO Mpoliecca.
Obnacts ompeneneHuss U oOnacte 3HayeHUH QyHkuuu. CnocoObl 3amanus QyHkuuu. I'papux Qynkuuu. Ilonstus mMakcumyma u

MUHHUMYMa, BO3pacTaHus U yObIBaHUS Ha MPUMEPAX PEalIbHbIX 3aBUCUMOCTEH.

Jluneitnast pyHkuus, e€ cpoiictBa. I'papuk nuneiinoi Gpynxuuu. 'padux dynkunuum y = |x|. KycouHo-3aganubie QyHKIHH.

ConeprxaHue y4eOHOro nmpeaMera ajareopa
8 kJ1acce ypoBeHb — yenyoieH bl

Yuciaa 1 BLIYUCTICHUA

KBagparueie xopHH. ApudMeTHUECKHI KBaapaTHBIM KOpPEHb M ero cBoicTBa. [loHsTHE MpparmoHanbHOro uucia. JleicTBus ¢
HppalMOHAIBHBIMU YrciaaMu. CBOKCTBA ACHCTBUIN C UPpALIMOHAIBHBIMU ynciaaMu. CpaBHEHUE UPPALIMOHATBHBIX YHCEI.
[IpencraBienus 0 pacCIIMPEHUSIX YUCIOBBIX MHOXKECTB. MHO)KECTBA HaTypaJIbHBIX, LIEJIbIX, PAllUOHATbHBIX, 1€HCTBUTEIIbHBIX YHCEIL.
CpaBHenue uncen. YucnoBbie MPOMEXYTKH.

HeiictBus ¢ octarkamu. OctaTku ctenenei. [IpuMeHeHne 0cTaTkoB K PElICHUIO ypaBHEHUH B IIEJIbIX YHCIaX U TeKCTOBBIX 3a/au.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPA, [UTUTEILHOCTD MTPOLIECCOB B OKpYy»KatoieM mupe. CTaHIapTHBIN BUJT YHCTIA.

AsredOpanyeckue BbIpasKeHU s

Anrebpandeckas apoOb. JlomycTuMble 3HA4YeHHs] MEPEMEHHBIX B JAPOOHO-pAllMOHATBHBIX BbIpakeHHsX. OCHOBHOE CBOHCTBO
anrebpandeckoil npodu. CrokeHue, BbIYUTAHHE, YMHOXKEHHE U JelieHHue anredpandeckux apoOeil. Beinenenue menoit vactu
anreOpanvecKoit 1poom.

ParnmonanbHbIie BeipakeHus. TOXKIECTBEHHBIE MPEOOPA30BAHUS PAIIMOHABHBIX BRIPKCHUH.

JlomycTuMble 3HAYeHUs TMEPEMEHHBIX B BBIPAKEHUSX, COAEpXKAIUX apudMeThyecKkue KBaJpaTHbIE KOPHU. TOXKIECTBEHHBIC
peoOpa3oBaHMsl BEIPAKEHUH, coepkKalux apudpMeTHIeCKre KBaApaTHbIe KOPHHU.

Crenens ¢ 1enbIM MoKazareneM u e€ cBoiictBa. [IpeoOpazoBaHue BeIpaXeHUI, COAEPKAIUX CTEIECHH.



YpaBHeHusI 1 HEPaBEHCTBA

e KsagpatHoe ypaBHeHue. dopmyna KOpHEW KBaApaTHOrO ypaBHEHMA. KoJMuecTBO IEHCTBUTENBHBIX KOpPHEH KBaJIpaTHOIO
ypaBHeHusA. Teopema Buera. YpaBHeHuUs, CBOAMMBIE K JIMHEWHBIM YPABHEHUsAM WM K KBaJpaTHbIM ypaBHeHMsAM. KBanparHoe
ypaBHEHUE ¢ nTapameTpoM. Penrenne TeKCTOBBIX 3a7a4 ¢ IOMOIIBIO KBaJAPATHBIX YPABHEHUM.

e JlpoOHO-pannoHanbHbIe ypaBHeHH. Perenue npoOHO-panoHabHBIX YpaBHEHHH. Pemenne TeKCTOBBIX 3aa4 ¢ MTOMOIIBIO IPOOHO-
panMoHaNBHBIX ypaBHeHHH. |'paduueckas nHTepnpeTanus ypaBHEHUN C IByMs IEPEMEHHBIMHU.

e Uucnossle HepaBeHCTBa. CBONCTBA YHCIOBBIX HEPABEHCTB.

e HepasenctBo ¢ nepemenHoi. CTporue u HecTporue HepaBeHCTBA. ClOKEHHE M YMHOKEHHME YHCIIOBBIX HepaBeHCTB. OlieHHBaHUE
3Ha4YEHMs BeIpakeHUs. [l0Ka3aTenbCcTBO HEPABEHCTB.

e JloHsATHE O pelIeHMN HEPABEHCTBA C OJTHOM NEPEMEHHOW. MHOKECTBO pelICHNI HEpaBEHCTBA. PaBHOCHIIbHBIEC HEPABEHCTBA.

e JIMHEWHOE HEPABEHCTBO C OJJHOM MEPEMEHHON N MHOKECTBA €ro pelleHni. Pelenne TMHeHbIX HEPABEHCTB ¢ OJJTHOM MTEPEMEHHOM.
CucreMbl M COBOKYITHOCTH JIMHEMHBIX HEPABEHCTB C OJHOW IEPEMEHHOMW. PerieHue TEeKCTOBBIX 3a7ad C MOMOIIBIO JIMHEHWHBIX
HEPABEHCTB C OJTHOW IEPEMEHHOM.

DyHKUNHA

e (OmacTe ompeneyiieHus] U MHOXECTBO 3HaueHW (yHkiuu. CrnocoOwr 3amanus (Gynkmuii. 'padux (yakumm. UreHue CBOWUCTB
¢dbyakuuu o e€ rpaduxy. [Ipumeps rpadukoB GyHKITHUNA, OTPAKAIOIMHUX PEATHHBIC MPOIIECCHI.

e JluneitHas QyHkuMA. OYHKIMH, ONMHUCHIBAIOLIUE NPSIMYIO M 0OpaTHYIO PONOPLHOHATIBHBIE 3aBUCUMOCTH, UX IPa(QUKH.

o Oyuxumn y = kx, y = kx + b, y = ki, y = X3, y= VX, y = |X| u ux cBoiicta. KycouHo-3a1anHbIe (yHKIHHL.

Conep:xanue yuyeOHOro npeamera ajaredpa

9 KJIacc ypOBEHb — y21yOieHH bl
Yucya ¥ BLIYUCTIEHUS

e Kopens N-if crenenu u ero cBorictBa. CTeNeHb ¢ paliOHaJIbHbIM MOKa3aTeleM U €€ CBOMCTBA.
AnredOpanyeckue BbIpasKeHU s
e ToxnecTBeHHBIC IPEOOPA30BAaHUS BHIPAKECHUM, COACPKAIIUX KOPEHb N-i cTereHn. ToXKIeCTBEHHbBIE PEe0O0pa30BaHUs BBIPAKCHHM,
COJZIEpKaIIUX CTENEHb C pallMOHAIBHBIM TTOKA3aTEIEM.
e KBganpatubiii TpéxuwieH. KopHu kBagpaTHOro TpéxwieHa. PaznoxkeHne KBaapaTHOro TpEXUIEHA Ha JIMHEHHbBIE MHOXK UTEIIH.
YpaBHeHHS U HEPABEHCTBA
e buxkBangparneie ypaBHeHus. [Ipumepsl mpruMeHEeHU METOIOB paBHOCHIIBHBIX MPeoOpa3oBaHUii, 3aMEeHbI IepeMEHHOM, rpaduyeckoro
METO/1a ITPH PELICHUN YpaBHEHUM 3-11 U 4-11 cTeneHe.



Pemenune n1poOHO-paliMOHANBHBIX YPABHEHHH.

Pemrenne cucrem ypaBHEHUH C JByMs II€PEMEHHBIMHU. PelleHue NpOCTEHIIMX CUCTEM HEIWHEHHBIX YPaBHEHUM C ABYMs
nepeMeHHbIMU. [ padudeckuii MeTOJ pEelIeHHs CUCTEMbl HEIMHEWHBIX ypaBHEHUH C AByMS mepeMeHHbIMH. CHcTeMa aBYX
HEJIMHEHHBIX YPAaBHEHUH C ABYMsI IEPEMEHHBIMM KaK MOJIENIb PEAJIBHON CUTYyalUH.

Yucnossle HepaBeHCTBA. PelieHne TMHENHBIX HEpaBeHCTB. [l0Ka3aTenbCTBO HEPABEHCTB.

KBangpaTHele HepaBeHCTBa C OIHON IepeMeHHOH. PeleHne KBaJpaTHBIX HEpPaBEHCTB TpapUUECKUM METOJOM W METOJIOM
MHTEPBAJIOB. METOT MHTEPBAJIOB /IS PAllMOHAIBHBIX HEPAaBEHCTB. [IpocTelimue HepaBeHCTBA ¢ TapaMeETPOM.

Pemrenne TeKCTOBBIX 3a71a4 € IOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHnctBo c 1ByMs mnepeMeHHbIMH. PelieHune HepaBeHCTBAa € JBYMsS IepeMeHHbIMU. CHCTEMbl HEpPaBEHCTB C JBYMsS
nepeMeHHbIMU. ['paduueckuii MEeTo 1 peleHus] CHCTEM HEPABEHCTB C ABYMS [IEPEMEHHBIMHU.

DyHKUUHA

Oynkusa. CoiictBa GpyHKIMN: HyaH GYHKINH, TPOMEKYTKHA 3HAKOIIOCTOSIHCTBA (DYHKIIMHU, TPOMEXYTKH BO3PACTAHUSI M YOBIBAaHHS
GbyHKIMY, Y€THBIE U HEUETHBIE (QYHKIMHU, HAMOOJIbIIee U HAaUMEHbIlIee 3HaYCHUS PYHKIUU.

KBagpatnunas ¢ynkums u e€ cBoiictBa. Mcmonp3oBaHME CBOWCTB KBAApaTUYHON (PYHKIMU A pemieHus 3amgad. [loctpoeHue
rpaduka kBaapaTudHoi pyHkiuu. [lonoxenne rpaduka KBaapaTUIHON (PYHKIIMH B 3aBUCUMOCTH OT €€ koddduiinentoB. ['paduku
dyakumit y =ax2, y = a(x —m)?u y = a(x — m)? +n. INocrpoenne rpadukoB (yHKIHI C TOMOIIBIO MPEOOPA3OBAHMI.
HpoOHo-nuueiinas ¢pynkius. MccnenoBanue GyHKITUH.

®ynknus y = X" ¢ HaTypaJIbHBIM TOKa3aTesaeM N U e€ rpaduk.

YuciioBble NM0C1€10BATEIHLHOCTH U NPOrpeccuu
[Tonsitne umcnoBoi mnocnenoBarenbHOCTU. KoHeuHble M OeCKOHEUHbIE MOCIeA0BaTENbHOCTH. OrpaHHuYeHHas IOCJIEeI0BATEIbHOCTb.
MoHoTOHHO Bo3pacTaroias (yobIBaroias) mnocieaoBareabHocTh. CriocoObl 3aaHNs TIOCIIEI0BATEIbHOCTU: OMUCATENbHBIHN, TaOIUYHBIN, C
MOMOIIBI0 (POPMYITBI N-TO WiieHa, PEKYPPEHTHBIH.

Apudmernueckas u reomerpudeckas nporpeccun. CBoiicTBa 4ieHOB apu(pMETHUECKON U TreoMeTpudecKkoil nporpeccuit. @opmynbl N-ro
yjieHa apu(METHUYEeCKO M TeoMeTpuuecKoil mporpeccuii. @opMynbl CyMMbl MEPBBIX N YJIEHOB apU(PMETUYECKON U TeOMETPUYECKOU
nporpeccuil. 3aaun Ha MPOIEHTHI, 0AHKOBCKUE BKIIAbI, KPEIUTHI.

HpeHCTaBHGHI/Ie 0 CXOAUMOCTHU MOCJICA0OBATCIIBHOCTU, O CYMMUPOBAHUN OECKOHEUHO Y6BIB8.IOH_IGI7I FGOMeTpH‘IeCKOﬁ IIporpeCcCum.

Meroa matemaTudyecko HHAYKUMH. [IpocTeimue npuMepsl

IInanupyemsblie 00pa3zoBaTe/IbHbIC PE3Y/JIbTATHI 0CBOCHHUSI Y1e0OHOI0 peaMeTa ajaredpa

1. JluuHOCTHBIE



JInyHOCTHBIE pPe3yabTaThl OCBOECHUS IPOTPAMMBI [10 MATEMATUKE XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUS:

MIPOSIBJIEGHUEM MHTEpEca K MPOIJIOMY M HACTOSILEMY POCCUMCKOW MaTeMaTUKH, IEHHOCTHBIM OTHOLIEHUEM K JOCTHUXKEHHUSM POCCUHCKUX
MaTeMaTHUKOB M POCCUICKON MaTeMaTUYECKOM IIKOJIbI, K UCIIOIb30BAaHUIO ATUX JIOCTHIKEHUH B IPYrUX HayKax U MPUKIAAHBIX cepax;

2) rpa’KIaHCKOr0 U TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUSA:

TFOTOBHOCTBbIO K BBINOJIHEHHUIO OO0S3aHHOCTEHW Ipa)KAaHWHA U pealu3allid €ro Ipas, IPEACTAaBICHUEM O MaTEMaTHYECKHUX OCHOBaX
(YHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SIBJICHUH, MPOLELyp IpaAaHCKOro oOuiecTBa (Hampumep, BBIOOpBI, OMPOCHI), TOTOBHOCTHIO K
00CYKJIEHHUIO ATUUECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUN HAayKH, OCO3HAHHEM BaKHOCTH MOPAIbHO-3TUYECKUX
MIPUHIIUIIOB B J€SITEILHOCTH YYEHOTO;

3) TPyAOBOr0 BOCIIMTAHMSA:

YCTAaHOBKOM Ha aKTHBHOE YyYacTHE B pEHIeHHHM MPAKTUYECKUX 3a/lad MaTeMaTU4YecKOl HamnpaBiIeHHOCTH, OCO3HAHHUEM Ba)KHOCTH
MaTeMaTH4eCcKoro oOpa3oBaHUs Ha MPOTSHXKEHUU BCEH JKM3HM JUISl YCIIEIIHOM Mpo¢ecCHOHANbHON AEATEeIbHOCTH U PAa3BUTHEM HEOOXOJMMBIX
YMEHHH, 0CO3HAHHBIM BEIOOPOM U MTOCTPOCHUEM HMHAMBUAYAIbHON TPAaeKTOPHH 00pa30BaHUs U KUZHEHHBIX IJIAHOB C YYETOM JIMYHBIX UHTEPECOB
1 OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTMYEeCKOr0 BOCIIUTAHMSI:

CIOCOOHOCTBIO K SMOIIMOHATBHOMY U 3CTETUYECKOMY BOCHPUATHIO MaTEMaTHUYECKHX OOBEKTOB, 3a/1a4, PEIICHUN, pacCyKICHUH, YMEHHUIO
BUJIETh MaTEeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTEH HAYYHOI0 MO3HAHUSA:

OpHEHTAIlMEeH B EATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4YHBIX MPEICTABJICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS YEJIOBEKa,
MPUPOBI U 00IecTBa, TOHMMaHUEM MAaTeMaTUYECKOW HayKH Kak c(epbl YelOBEYECKOM NESATEeIbHOCTH, ITANOB €€ Pa3BUTHS U 3HAUUMOCTHU IS
pa3BUTHUS LUBWIM3ALUHU, OBJIAJICHUEM S3BIKOM MAaT€MAaTUKHM U MaTeMaTH4YeCKOW KyJIbTypoill Kak CpeACTBOM IO3HAHMSI MHUpPa, OBIJIAJICHHEM
HaBbIKaMU UCCIIEJIOBATENILCKON 1eATeIbHOCTH;

6) pusnveckoro BoCnUTaHusA, (POPMHUPOBAHUS KYJIbTYPHI 310POBbSI M IMOIMOHAJIBLHOIO 0JIATOMOJIY Y :

TOTOBHOCTBIO TPUMEHATh MaTeMaTUYECKUE 3HAHUSI B MHTEPECaX CBOETO 3[I0POBBS, BEJCHH 3I0pOBOTO 00pa3a >KHU3HU (340POBOE MUTAHUE,
cOamaHCHUPOBAHHBIN PEKHUM 3aHATHI M OTIbIXa, peryispHas Gunudeckas akTUBHOCTbH), c(QOPMHUPOBAHHOCTHIO HaBbIKa pedIeKCUU, MPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY M TaKOTO K€ MpaBa JPYroro 4eIoBeKa;

7) 3KOJIOrHYecKOro BOCIMTAHUA:



OpHUEHTAIMeH Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUH JUTs peIIeHus 3a7ad B 00JIaCTH COXPAHHOCTH OKPYXAIOIIeH Cpe/ibl, IITaHUPOBAHHMS
MOCTYIKOB M OIEHKH MX BO3MOKHBIX IOCIICACTBUH JUIsl OKPY)KAIOLIEH Cpebl, OCO3HAHUEM IJI00AJIbHOTO XapaKTepa SKOJIOTUYECKHX MpoliIeM U
IIyTEN UX PELICHMUS;

8) ajanTanmu K M3MEHSAIOIIMMCS YCJI0OBHAM COUMAJIBLHON ¥ IPUPOIHOM Cpe/bl:

FOTOBHOCTBIO K JICHCTBUSIM B YCIIOBUSIX HEOIPENEIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MpPaKTHYECKYIO
JeSITEIbHOCTb, B TOM YHCJIE€ YMEHHME YUUThCA Yy APYTUX JtoJed, mpuoOpeTaTb B COBMECTHOW JESTEIbHOCTH HOBBIE 3HAHUSA, HAaBBIKU U
KOMITIETEHIIH U3 ONBITA APYTHUX;

HE0OX0IMMOCThIO B (JOPMHUPOBAHUU HOBBIX 3HAHWUU, (POPMYIHPOBATH WIEH, MOHATHUS, TUIOTE3bl 00 OOBEKTAX U SIBICHUAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HABATh JEe(UIUTHI COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEH, JIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYID CHUTYallUIO, BOCIPHHUMATh CTPECCOBYIO CHUTYallMIO KaK BbBI3OB, TpPEOYIOLUUN KOHTpPMED,
KOPPEKTUPOBATh IPUHUMAaEMbI€ pelIeHHUs U JeHCTBUS, POPMYIHPOBATH U OLIEHUBATh PUCKU U MOCIEACTBUA, (GOPMUPOBATH OTIBIT.

2. MeramnpenmeTHble (KOMMYHHKATHBHEIE, PETYIATHBHEIE, TO3HABATEIILHBIC)
B pe3ynbrare ocBoeHUs MporpaMMbl IO MaTeMaTHKE Ha YPOBHE OCHOBHOTO 00I1ero oOpa3oBaHus y oOydaromierocst 6yayT copMUpOBaHbI

METANIPEAMETHBIC PE3YJAbTATBI, XapaKTCPUIYIOMIHUECA OBJIAACHUEM YHUBCPCAJIbHBIMU I1I03HABATCIIBHBIMU }ICIZCTBHHMH, YHUBCPCAJIbHBIMU
KOMMYHHUKAaTHBHBIMUA }IeﬁCTBHﬂMH 1 YHUBCPCAJIBHBIMU PETYIATHBHBIMUA JlefICTBHSIMI/I.
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC yUeOHbIe 1eliCTBHS
Ba3oBrble Jornyeckue 1eMcTBHUSA:
® BBIABIATH U XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKK MATEMAaTUYECKUX OOBEKTOB, MOHSITHUH, OTHOIICHUH MEXAY MOHSITHUIMH,
(dbopMynupoBaTh OINpeneieHHs] OHATUH, YCTaHABIMBATh CYHIECTBEHHBIH MPHU3HAK KiIaccU(UKAlMKU, OCHOBaHMS JIjsi 00001eHus 1
CpaBHEHHUSI, KpUTEPUU ITPOBOAMMOIO aHAIIN3A;
® BOCIPUHUMATH, (HOPMYIUPOBATH U MPeoOPa3OBBIBATH CYXKICHUS: YTBEPIUTENIbHbIE M OTPULIATEIbHbIC, €IUHUYHBIC, YACTHBIC U
oO11ue, yCI0BHBIE;
® BBIABIIATH MAaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUs B (pakTax, JAHHBIX, HAOMIOJEHUSIX U YTBEPKICHUSIX,
npeaiaraTb KpUTEPUU JJIs BBISIBJICHHS 3aKOHOMEPHOCTEHN U IPOTUBOPEUUIA;
e JleNlaTh BBIBOJBI C HCIIOJIb30BAaHHWEM 3aKOHOB JIOTMKH, ACIYKTHBHBIX M HMHIYKTUBHBIX YMO3AKIIOYEHHUH, YMO3AKIIIOUEHUH 10
aHaJIOTHH;
e pa3buparh J0Ka3aTeIbCTBA MATEMaTHYECKUX YTBEPXKICHHH (MpsAMblE W OT TMPOTUBHOTO), MPOBOJUTH CAMOCTOSTEIHHO
JI0Ka3aTeNbCTBA MaTeMaTHYeCKUX (DaKTOB, BEICTPAUBATh apTyMEHTAIUIO, TPUBOIUTH MIPUMEPHI M KOHTPIPUMEPHI, TPUMEHSITh METOJ
MaTeMaTH4eCKOW UHAYKIIMH, 0O0CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;



BBIOMpATh CIIOCO0 perieHrs yueOHOH 3a1aun (CpaBHUBATh HECKOJBKO BAapUAHTOB pELICHHs, BHIOMpaTh HauOoJiee MOIXOMSALINNA C
y4€TOM CaMOCTOSITEILHO BBIJICTICHHBIX KPUTEPUEB).

Bba3oBble ncciaenoBarebCKHe AeiiCTBHS.

MCIIOJIb30BaTh BOTPOCHI KaK MCCIIEN0BATEIbCKIUI HHCTPYMEHT NO3HAHUS, (POPMYIMPOBATH BOMPOCHL, (PUKCHUPYIOIINE TPOTHBOPEUHE,
mpo0ieMy, CaMOCTOSITEJIBHO YCTaHABIMBAaTh HMCKOMOE W JIaHHOE, ()OPMHUPOBATH TUIOTE3Y, apryMEHTHPOBATh CBOIO IO3HUIIUIO,
MHCHHUC;

MPOBOJIUTH MO CAMOCTOSITENIFHO COCTABICHHOMY IUIAHY OKCIEPUMEHT, HCCIEeIOBAaHWE [0 YCTAHOBJICHHIO OCOOEHHOCTEH
MaTeMaTH4YeCKOTO 00BEKTa, 3aBUCUMOCTEN OOBEKTOB MEXKTY COOOH;

CaMOCTOSTENIEHO  (pOPMYITUPOBAaTh OOOOUICHWS W BBIBOJABI 1O pe3yiabTaTaM IPOBEACHHOTO HAONIONEHHS, WCCICIOBAHUS,
9KCIEPUMEHTA, OLIEHUBATH JOCTOBEPHOCTh MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJAOB U 000OIICHMI;

IMPOTrHO3UPOBATH BO3MOXKHOC Pa3BUTUC ITPOLECCA, a TAKIKE BbIIBUTATh IPEAIIOJIOKECHUA O €T0 pa3BUTUH B HOBBIX YCIIOBUAX.

Patora ¢ undopmanmeii:

BBISBIISITH HEIOCTATOYHOCTH M U30BITOYHOCTH HH(POPMAITHH, TAHHBIX, HE0 OXOMMBIX JUTS PEIICHUS 33/1auu;

BBIOMpATh, AHATTU3UPOBATh, CACTEMATU3HPOBATh U MHTEPIIPETHPOBATH HH(POPMAIIHIO PA3TUIHBIX BUJOB U (hOPM ITPEICTABIICHHUS,
BBIOMpaTh (popMy mpencTaBiacHuUS HHGOPMALMK U WIUTFOCTPUPOBATH pelllacMbIe 3aJIla4 CXeMaMH, JuarpaMMaMK, UHOW rpapuKoir U
UX KOMOMHAILIUAMHU;

OIICHUBATh HAJEKHOCTh HH(POPMAIIMH IO KPUTEPHSIM, TTPEIUIOKEHHBIM WIH C(HOPMYITHPOBAHHBIM CaMOCTOSITSIILHO.

KomMMyHMKaTHBHbIE YHUBepPcaJlbHble y4eOHbIe el CTBUS

BOCIIPUHUMATH U GOPMYIUPOBATH CYKJIEHUSI B COOTBETCTBUU C YCIIOBUSAMHM U LEISIMH OOIICHHUS], SICHO, TOYHO, TPAMOTHO BBIPA’KaTh
CBOIO TOYKY 3pEHHUSl B YCTHBIX M IHCBMEHHBIX TEKCTaX, [aBaTh IMOSICHEHHsI 1O XOJy pelIeHHs 3a7adyd, KOMMEHTHpPOBAaTh
MOJIy4YEHHBIHN pe3yNbTaT;

B Xoze OOCYyXIeHHs 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMOW TEMbI, MPOOJieMbl, perraeMoi 3ajJaud, BbICKa3bIBaTh HJEH,
HaIleJICHHbIE Ha TIOMCK PELICHUS, COMOCTABISATh CBOM CYXKICHHUS C CYXACHUSMU APYTUX YYACTHUKOB AMAoOra, 0OHapyKHBaTh
pasnauydue U CXOJACTBO MO3UIIHMA, B KOPPEKTHOM Gopme GopMyITHpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJICTaBIATh PE3YNbTaThl PEHICHHs 3aJayd, JKCIIEPUMEHTa, HCCIEAOBaHUS, IPOEKTa, CAMOCTOSITENLHO BbIOMpaTh (GopMar
BBICTYIUICHUS C YU4ETOM 3a/1a4 MPE3CHTALNU U 0COOEHHOCTEH ayIUTOPUH;

MOHUMATh U UCIIONIB30BATh MPEUMYIIECTBA KOMAHAHON ¥ HHAWBUIYATbHONU pabOTHI IPU pelIeHnH Y4eOHbIX MAaTeMaTUUECKUX 3a/1a4,
MPUHUMATh 11€Jh COBMECTHOM EATENBbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOW paboThl, pachpeneisiTh BHABI padoT,
JIOTOBApUBAThCS, 0OCYKIATh MPOIECC U Pe3ylbTaT paboThl, 000011aTh MHEHHUS HECKOIBKUX JFOCH;



® y4acTBOBAaTh B IPYMIOBBIX (hopMax paboThl (00CYXIeHHs, 0OMEH MHEHHIA, «MO3TOBbIE IITYPMbD» U MHBIE); BHIIOIHATH CBOIO YacTh
paboTHl U KOOPAMHUPOBATH CBOM ACUCTBHS C IPYTUMH WICHAMHU KOMAaHJbI, OLIGHUBATh KA4eCTBO pPE3yJbTaTa M KayeCTBO CBOETO
BKJIa/Ia B OOIIMI pe3yabTaT Mo KPUTEPHUSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHSL.
PeryasitTuBHble YHMBepcaJIbHbIe yUeOHbIe AelicTBUS
Camoopranu3anus:
® BBIABIIATH NPOOJEMBI JUIsl PEIICHUS B )KM3HEHHBIX W YYEOHBIX CUTYallUAX, OPUEHTUPOBATHCS B PA3IMUHBIX MOAXOAAX MPUHATHUS
pelieHnii (MHAUBUYaIbHOE, TPYIIIIOBOE);
®  CaMOCTOATEIbHO COCTABIISITH IJIaH, AJITOPUTM PELIEHMs 3aJaui (WM €ro YacTh), BBIOMPATh CIOCOO pelIeHus ¢ yu€TOM UMEIOIINXCS
pecypcoB U cOOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUH ¢ y4ETOM HOBOM MH(OpMAaLIUH.
CaMOKOHTPOJIb, IMOLMOHAIbHBIH MHTEJVIEKT:
e BJIAJIETh CIIOCOOAMHM CaMOTIPOBEPKHU, CAMOKOHTPOJIS Mpoliecca U pe3yabTaTa pelieHus MaTeMaTUYecKol 3a/1a4i, CaMOMOTUBALIUU U
pednexcun;
® IpeABHAETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh NPHU PEIICHUU 3a/1a4l, BHOCUTb KOPPEKTHBBI B JESTEILHOCTh Ha OCHOBE
HOBBIX OOCTOSITENILCTB, HAWIEHHBIX OITHMOOK, BBISIBIIEHHBIX TPYIHOCTEH;
® OIICHUBaThb COOTBETCTBUE pe3yibTaTa JEATEIbHOCTH IOCTABICHHOM L€ M YCIOBUAM, OOBACHATh NPUUUHBI JOCTHKEHUS WIIU
HEIOCTHKEHMS LIeJIH, HAXOAUTh OLIMOKY, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;
® BBIPAXXATh SMOILMM IIPU U3YYEHUU MAaTEMaTHUECKUX OOBEKTOB U (PAKTOB, 1aBaTh SMOLIMOHATIBHYIO OLEHKY PELICHUS 3aa4H.

IIpenmeTHbIe pe3yabTaThl OCBOCHUS Y4eOHOI0 MpeaMeTa ajredpa
7 xkaacc
Yucia v BIYHCTIEHUS

L4 PaL[I/IOHaJ'II)HI)IC quciia.

e [lepexoauthb OT OJIHOM (OPMBI 3aMKCU YUCEN K APYroi (MpeoOpa3oBhIBaTh AECATUYHYIO IpOOh B 0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JECSITUYHYIO, B YaCTHOCTU B OECKOHEUHYIO JECSITHUHYIO JIPOOB).

e Hcnonp3oBaTh MOHATHS MHOKECTBA HATypaJIbHBIX YHCCJI, MHOXKCCTBA MLCJIbIX YHCCII, MHOXKCCTBA PAIIMOHAJIBHBIX YHCCI IIPpU
PCUICHHH 3a/1a4, IIPOBCACHUN paccymneHHﬁ 1 JO0Ka3aTCJIbCTB.

e JloHnMAaTh ¥ OOBSICHATH CMBICI MO3UILIMOHHOM 3aIHCH HaTypaJbHOTO 4YHnCJIa.
L4 CpaBHI/IBaTB U YIIOpAAOYUBATH PAIIMOHAJIBHBIC YHUCIIA.

e BrimonHATh, codeTas yCTHbIE M MHUChbMEHHBIC MPHEMBI, apuPMETHUUECKUE ACUCTBUS C PallMOHAIBHBIMHM YHCIAMH, HCIOJIb30BaTh
CBOMCTBA YMCEII ¥ MIPAaBUJIA IEUCTBUN, IPUEMBI PALIUOHAIBHBIX BBIUYMCICHUM.



BpINoNHATE 1EHCTBUS CO CTENEHIMHU C HATYPaJIbHBIMHU ITOKA3aTEISIMU.

HaxomuTe 3HaueHUS YMCIOBBIX BBIPAXKEHHH, COJEPKAMX PAUMOHAIBHBIE YHUCIA W CTENEHUM C HATYpPaJIbHBIM IOKAa3aTENEM,
MPUMEHSTh Pa3HOOOpa3HbIE CIIOCOOBI W MPUEMBI BBIYUCIICHUS, COCTABJISITh W OIECHUBATH UYWCIIOBBIC BBIPAKCHHS IMPH PEIICHUU
MPAKTUYECKHX 33J1a4 U 33]1a4 U3 JPYTUX y4eOHBIX MPEAMETOB.

OKpyrisTh 4YHClia C 33JaHHOW TOYHOCTBIO, @ TaKXKE IO CMBICIY MNPAKTUYECKON CUTYallMH, BBIOJHITH MPUKHAKY U OICHKY
pe3yJibTaTa BBIYMCICHUM, OLICHKY 3HAYCHUI YMCIIOBBIX BBIPAKEHUHM, B TOM YUCJIE NIPU PELIEHUU MTPAKTUYECKHUX 3a/1a4.

Pemate TekcTtoBBle 3amauu  apu(PMETUYECKUM CIIOCOOOM, UCIOJb30BaTh TaONMIIBI, CXEMbI, YEepPTEXKH, JAPyrue CpeacTBa
MPEICTABJICHUS TAHHBIX MTPU PEIICHUHU 3aa4.

PemaTe mpakTUKO-OpUEHTHPOBAHHBIE 3a7a4H, CBSI3aHHBIE C OTHOIIIEHUEM BEJIMYMH, MPONOPUHUOHAIBHOCTHIO BEIUYUH, TPOIEHTAMH,
MHTEPIPETUPOBATH PE3YNIbTATHI PEIICHUS 3a]]a4 C YUETOM OTPaHUUYEHUHN, CBSI3aHHBIX CO CBOMCTBAMH PAaCCMAaTPUBAEMbBIX OOBEKTOB.
JemumocTsb.

Jloka3pIBaTh U MPUMEHSTH MIPU PEIICHUH 3aJa4 MPU3HAKK JACIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, npuzHaku Je1MMOCTA CyMMBI U
MPOU3BENICHUS LETBIX YUCET.

PacknanpiBaTh HAa MHOXHWTEIM HATYpaJIbHbIE YUCIIA.

CB00OOHO OTIEPUPOBATH MOHATHIMH: YETHOE YHCIIO, HEYETHOE YKCIIO, B3AUMHO MPOCTHIC YHCIIA.

Haxomute HamOonbmuii OOmIMII JeNMWTENh W HaWMEHbIEe OOIee KpPaTHOE YWCeN M MCIOJIb30BaTh WX IPU PEIICHUW 3ajad,
MPUMEHATH AIrOpUTM EBKIHA.

OnepupoBaTh NOHATHEM OCTaTKA MO MOJYJIIO, IPUMEHSTh CBOMCTBA CPABHEHHI IO MOIYIIO.

AsredOpanyeckue BbIpasKeHU s

BripaxkeHus ¢ nepeMeHHbIMH.

Hcnonp30Bath anredpandecKyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B IIPOIIeCcCce OCBOCHUS y4eOHOTO MaTepHara.
Haxonuth 3HaueHUs1 OYKBEHHBIX BBIPAXKCHHUH MPH 3aTaHHBIX 3HAYCHUSAX TTEPEMEHHBIX.

Hcronp30BaTh MOHATHE TOXKAECTBA, BHITOIHATH TOXK/IECTBEHHBIC ITPE00Opa30BaHUs BBIPAXKEHUH, JTOKA3bIBATh TOXK/ISCTBA.
MHOT04JICHBI.

BrimoaHsaTe mpeoOpa3zoBaHusI IEJI0TO BEIPAKCHHSI B MHOTOWICH MTPUBEICHUEM MTOJ00HBIX CIaraéMbIX, paCKpPBITHEM CKOOOK.
BoimonHaTe fneiicTBust (ClloKeHHE, BBIYMTAHUE, YMHOXKEHHE) C OJHOWIEHAMHU U C MHOTOWICHAMH, HPUMEHSATH (HOPMYIbI
COKpAIIEHHOTO YMHOXEHUs (KBaapaT U KyO CyMMBI, KBaJIpaT U KyO pa3HOCTH, PA3HOCTh KBaJpaToB, CyMMa M Pa3HOCTh KyOOB), B
TOM YHCJIE IS YIPOILLEHUS BIYUCICHUM.



OcCyIecTBIATh Pa3IoKeHNE MHOTOWICHOB Ha MHOXKUTENN C TIOMOIIBIO BRIHECEHHS 32 CKOOKHM OOIIEro MHOXKHTEINS, TPYINIHPOBKU
ClIaraeMbIX, MPUMEHSS (POPMYIIbI COKPAIIEHHOTO YMHOXKECHHSL.

[IpumensaTh 1peoOpazoBaHUss MHOTOWIECHOB JJIsi PEIICHUs Pa3IMYHbIX 33/a4 U3 MaTeMAaTHUKH, CMEKHBIX IPEAMETOB, U3 PeabHOU
IIPAKTUKHU.

Hcnonb30BaTh CBOICTBA cTENEHEN C HaTypallbHBIMU MOKa3aTeNIIMU I IpeoOpa3oBaHUsl BbIPAKEHUM.

YPaBHeHHH N HEPABCHCTBA

Pemrate sMHEVHBIE ypaBHEHUs C OAHOW NEPEMEHHOW, IMPHUMEHS MPABUJIA MEPEX0Ja OT UCXOJHOIO YPaBHEHHsI K PaBHOCWIBHOMY
emy. [IpoBepsATh, ABIIAETCS JIM YUCIO KOPHEM YPAaBHEHHS.

[TonOupath npuMepsl nap Yrcen, BISIOIUXCS PEIIEHUEM JINHEHHOTO YpaBHEHUS C IBYMsI IEPEMEHHBIMU.

Crpouth B KOOPJMHATHOM IMJIOCKOCTH I'padUK JMHEWHOTO ypaBHEHHUS C ABYMS NMEPEMEHHBIMHU, MOJIb3YACh TpauKoOM, IPUBOIUTH
MIPUMEPBI PELICHUS] yPaBHEHMUS.

Pemath cucteMbl 1ByX TMHEWHBIX YPaBHEHUH C ABYMS IEPEMEHHBIMH, B TOM YHUCIIE IpaduyecKu.

CocraBiATh M pemiaTh JIMHEWHOE ypaBHEHHE WM CHCTEMY JIMHEWHBIX YPAaBHEHHMI MO YCIOBHIO 3aJa4yM, WHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4¥ NOJIyYCHHBIA PE3YIIBTAT.

LR IN10700

Koopaunats! u rpaduxmu.

N300paxkaTh Ha KOOPAMHATHOM MPSAMOIl TOYKH, COOTBETCTBYIOUIME 3aJaHHBIM KOOpAWUHATAM, Jy4YH, OTPE3KH, HHTEPBAJIbL,
3aMMChIBaTh YUCIOBBIE IPOMEKYTKH Ha aareOpanyeckoM si3bIKe.

OTmeuaTh B KOOPIAUHATHOM IMJIOCKOCTHU TOYKHU MO 3a/JaHHBIM KOOPJIMHATAaM.

OyHKIWH.

CtpouTth rpaduky TMHEHHBIX (QYHKIIAN.

OnuceiBaTh ¢ MOMOIIBI0 PYHKIIUN W3BECTHBIE 3aBUCUMOCTH MEXY BEJIMUYMHAMU: CKOPOCTh, BPEMS, pACCTOSIHUE, 1IeHa, KOJUYECTRO,
CTOMMOCTb, IPOU3BOIUTEIBHOCTh, BpeMs, 00bEM pabOTHI.

Haxonuts 3HaueHue GyHKIMH 110 3HAYSHHIO €€ apryMeHTa.

[Tonumarp rpaduveckuii cnoco0® MpeNCTaBICHHUS U aHaidu3a WHGOpPMallMU, U3BIEKATh W WHTEPIPETUPOBATH HHPOPMAIMIO U3
rpaduKOB peabHBIX MPOLIECCOB U 3aBUCHUMOCTEH.

Hcnonb3oBate cBoiicTBa (yHKIMN Ans aHamm3a TpadUKOB pealbHBIX 3aBUCUMOCTeW (Hynmu (QYyHKIUH, TPOMEXKYTKH
3HAKOMOCTOSTHCTBA (DYHKITUH, POMEKYTKH BO3pACTaHUs U YObIBaHUS (DYHKIIMHU, HAUOOJIbIIIEe U HAUMEHbBIIIEE 3HAUCHUS (PYHKIIUHN).



e lcnonp3oBarh rpaduKu JUIS MCCIEJOBAHUS MPOIECCOB M 3aBUCUMOCTEH, MPH PEIICHUHU 33Jad U3 JIPYTUX y4eOHBIX NPEAMETOB U
peaNbHOM KU3HH.

IIpenmeTHble pe3ybTaThl 0CBOEHHUS] Y4eOHOI0 peaAMeTa ajaredpa
8 kiace
Yuciaa 1 BbIYMCIEHUS

e lppannoHanbHbIC YKCIa.

e JloHMMaTh M UCHOJIB30BaTh IPEICTABICHUS O PACIINPEHUN YHCIIOBBIX MHOKECTB.

e (CB00OAHO oOmepupOBaTh MOHATHUSIMM: KBAJPAaTHBIM KOpEHb, apu(METHUYEeCKHil KBaJpaTHBIM KOpEHb, HppalOHaIbHOE YHCIIO,
HaXOJUTh, OLIEHUBATh KBAJPAaTHbIE KOPHH, UCIIOJIb3Yys MPU HEOOXOAUMOCTH KaJbKYJISATOP, BBIIOJIHATH MpeoOpa30BaHUs BhIPAXKEHUH,
COJIepKalIUX KBaJPATHBIE KOPHU, HCIOJIb3Yysl CBOMCTBA KOPHEM.

e licnonb30BaTh HadaJdbHBIE MPEACTABICHUS O MHOYKECTBE IEHCTBUTEIBHBIX YMCEN JJIsI CPABHEHUS, OKPYIVICHHWS W BBIYHMCIICHHM,
n300paxkaTh NEHCTBUTEIBHBIE YMCIIa TOUKAMH HAa KOOPAMHATHOM MPSMOIA.

e lcnonb3oBaTh 3armucu OOJIBIIMX U MaJIbIX YMCEN C IOMOIIbIO JECITHUHBIX po0eil u creneHelt uncna 10, 3anuchiBaTh U OKPYTIATh
YHUCJIOBBIEC 3HAYECHHUSI PEATIbHBIX BEJINUMH C UCIIOJIB30BAHUEM Pa3HBIX CUCTEM U3MEPEHUN.

e JlenmMoCTb.

e (CB00OOAHO ONEPUPOBATH NOHATHEM OCTATKa MO0 MOJYJIIO, IPUMEHATh CBOMCTBA CPABHEHUH 1O MOJYIIO0, HAXOAUTh OCTaTKU CYMMBI U
IIPOU3BEACHHUS IO TaHHOMY MOJYJIIO.

AnredOpanyeckue BbIpasKeHU s

e JIpoOHO-palMOHAIbHbIE BEIPAKEHUS.

e HaxoauTh 1omycTUMBble 3HAYEHUS IEPEMEHHBIX B IPOOHO-PALIMOHAIBHBIX BBIPAKECHUSX.

e [IpuMeHATH OCHOBHOE CBOWCTBO PALIMOHATIBHON IPOOH.

e BrimonHATe npuBeaeHUE anredpanueckux ApodOel K oO0lieMy 3HaMEHATesl, CII0KEHHE, YMHOXEHUe, AEJICHUE anredpanyecKux
npo0ei.

e BBINOJHATE TOXK/IECTBEHHBIE TPEOOPA30BaHUS PALMOHAIBHBIX BBIPAYKEHHH.

e [IpumeHnsaTh npeoOpa3zoBaHMs BBIPAKEHUI JUIS pPELICHUs PA3JIMYHBIX 3a/a4 U3 MaTEeMaTUKU, CMEXHBIX MPEIMETOB, U3 pealbHON
IIPaKTUKU.

e C(CreneHn.

e [IpuMeHATh MOHATHE CTENEHH C LIENBIM MOKA3aTeNeM, BBINOJHATh MPeoOpa3oBaHMs BBIPAKEHHM, COIEpKAIIUX CTENEHH C ILETIbIM
[IOKa3aTeNeM.



e lppaunoHanbHbIE BBIPAKEHUS.
e HaxoauTh 10MyCTUMBIC 3HAYCHHUS TIEPEMEHHBIX B BRIPAKCHHSX, COJIEPKAIIUX apu(PMETHUECKIE KBAIPaTHBIE KOPHHU.
e BrinonHATh IpeoOpa3oBaHus UPPALUOHATIBHBIX BbIPAXKEHUH, UCIIOJIb3Ys CBOWCTBA KOPHEH.
YpaBHeHUS U HEPABEHCTBA
e PemaTh KBaJpaTHbIE YypaBHEHHUS.
e Pemath A1poOHO-paniMOHaIbHBIE YPABHEHMUS.
e Pemare IMHEWHBIE YPAaBHEHMS C IapAMETPAMHM, HECIIOKHBIE CUCTEMBI JINHEMHBIX YPAaBHEHHM C TapaMeTpaMHu.
e [IpoBomuTh uccieqOBaHMUsS YpAaBHEHHM M CHCTEM YpaBHEHHUH, B TOM 4HCIE€ C NPUMEHEHHEM TIpadUyecKuX IMpeacTaBIeHUN
(ycTaHaBnMBaTh, UMEET JIM ypaBHEHUE WJIM CUCTEMA YPaBHEHUH pEllIeHUs], €CIIU UIMEET, TO CKOJIbKO, U Ipoyee).
e [lepexoauth OT ciioBeCHOH (HOPMYIHUPOBKM 3ajaud K €€ anreOpandeckoil MOJEIH C IMOMOILIBIO COCTABIIEHUS YpPaBHEHHS WU
CUCTEMBI YPaBHEHHUI, HHTEPIIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJ]a4M MOJyYEHHBIN PE3yabTar.
e [IpuMeHATH CBOMCTBA YHMCIIOBBIX HEPABEHCTB [UIsl CPABHEHMS, OLIEHKH, PEIIaTh JIMHEWHbBIE HEPABEHCTBA C OJHOM MEPEMEHHON U UX
CUCTEMBI, 1aBaTh I'pa)UuECKyI0 WIUTIOCTPALIMI0O MHOYKECTBA PEIlIEHUI HEpaBEHCTBA, CHCTEMbI HEPABEHCTB.
DyHKUUHA
e [loHumaTh M HCIOJIB30BaTh (PYHKIIMOHAIBHBIE MOHATUSA U A3BIK (TEPMMHBI, CUMBOJIMYECKHE 0003HAYEHHUS), ONPENENIATh 3HAUEHUE
(YHKIIUM 110 3HAYCHHUIO apTyMEHTa, ONPECIISITh CBOMCTBA (DYHKITUH T10 €€ TpaduKy.
e Crpouts rpaduku GyHKIUH , OMMCHIBATH CBOMCTBA YUCIOBOU (PYHKITHH TI0 €€ rpaduKy.

IIpenmeTHbIe pe3yabTaThl OCBOCHUS Y4eOHOTI0 MpeaMeTa ajredpa
9 kJacc
Yucsa v BIYHCTIEHUS

e (CB000JHO ONIEPUPOBATH MOHITHSAMU: KOPEHb N-U CTEIICHH, CTETICHb C PAIMOHAIBHBIM IMOKa3aTeIeM, HaXOAUTh KOpEHb N-U CTETICHH,
CTENEHb C PAIlMOHAJIBHBIM TIOKAa3aTesIeM, UCIIONIb3ys IMPH HEOOXOIMMOCTH KaJIbKYJISITOP, IPUMEHSATh CBOMCTBA KOpHS N-H CTEICHH,
CTEIECHM C PalMOHAJIbLHBIM [TOKA3aTEIIEM.

e licnonb30BaTh NOHATUE MHOKECTBA ACUCTBUTENIBHBIX YACEI IPU PELICHUU 33]1a4, IPOBEJCHUHU PACCYKIECHUN U JOKA3aTEIbCTB.

e (CpaBHUBaTh U YNOPSAJOYMBATH JICHCTBUTENIbHBIE YKCIIA, OKPYIJIATH JEHCTBUTEIbHBIC YMCIIA, BBINOJHATH NMPUKUAKY pe3yibTaTa
BBIYMCJIEHUH, OLIEHKY YMCJIOBBIX BBIPAKEHUM.

AuaredpanyecKkue BbIPaKeHH
e (CB000JHO OMEPUPOBATH MOHATHEM KBAPATHOTO TPEXUIIEHA, HAXOIUTh KOPHHU KBaJPAaTHOTO TPEXUICHA.
e PacknaapiBaTh KBaJAPATHBIN TPEXUIIEH HA JIMHEMHBIE MHOXKHUTEIIH.



YPaBHeHI/IH N HEPABCHCTBA

Pemrate nuHeiHbIC U KBaJpaTHBIC YPAaBHEHHS, YPAaBHEHHUS, CBOSIUECS K HUM, IPOOHO -pallHOHAIbHBIC YPABHEHUSI.

Pemrate HecioKHbIE KBaJIpaTHBIE YPABHEHUS C I1APaMETPOM.

Pemarp nvHeliHbIe HEpaBEHCTBA, KBAApAaTHbIE HEPABEHCTBA, MCIOJIb30BaTh METOJI MHTEPBAJIOB, U300pa)kaTh pEIlIEHUE HEPABEHCTB
Ha YUCJIOBOW IPSIMOM, 3aIIMCHIBATH PEIICHUE C [IOMOIIBIO CHMBOJIOB.

Pemrate cuctemsel ABYX JIMHEHHBIX YPAaBHEHHUN C JBYMS IIEPEMEHHBIMU M CUCTEMBI ABYX YPABHEHUH, B KOTOPBIX OJIHO YPaBHEHUE HE
SIBJISIETCS] JIMHEHHBIM.

PemaTte HeclioKHBIE CUCTEMBI HEIIMHENHBIX YPABHEHUN C MTAPAMETPOM.

[IpuMeHsTh METOBl PABHOCUIIBHBIX MpeoOpa30oBaHMii, 3aMEHbI IEPEMEHHOM, rpaduuecKkoro MeToja Npu pelieHuu ypaBHeHUH 3-il u
4-i1 creneHeil.

Pemarp cucTteMbl JTUHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOUAIOUINE KBAJPaTHOE HEPAaBEHCTBO, M300pa)kaTh peEIICHHE
CUCTEMBI HEPABEHCTB HA YMCIIOBOM MIPSMOM, 3aIIMChIBATh PEIICHHUE C TOMOIBIO CUMBOJIOB.

Pemrate ypaBHeHUs, HEpaBEHCTBA U UX CUCTEMBIL, B TOM YHCJIE C OTPAaHUYECHUSIMH, HAIIPUMED, B LENBIX YNACTAX.

[IpoBoauTh HCClEAOBaHHSA YPaBHEHMH M CHCTEM YpaBHEHMH, B TOM 4YHCIE C MPUMEHEHHEM TIpaduyuecKux MpecTaBIeHUu
(ycraHaBiIMBaTh, UMEET JIM YPAaBHEHUE UJIM CUCTEMA YpaBHEHUH PELIEHHUs, €CIIM UMEET, TO CKOJIbKO, ¥ ITpOYee).

Pemate TekcTOBBIE 33aUK aIreOpanuecKuM CriocoOOM C MOMOIBIO COCTaBICHUS YPABHEHUH, HEPABEHCTB, UX CUCTEM.
Hcnonp30BaTh ypaBHEHUsS, HEPABEHCTBA M MX CHCTEMBI JJISl COCTaBIECHHMS MATEMAaTUYECKOW MOJENM PEaJbHOM CUTyallMd WA
IIPUKJIAIHOM 3a1a4l, HHTEPIPETUPOBATH MOJyYCHHBIE PE3YIbTAThl B 3alaHHOM KOHTEKCTE.

YucaoBbie mocJIeA0BaTC/JIbHOCTH M ITIPOIrpeCCHHU

CBOOOIHO oOmepupoBaTh MOHATHUSMHU: 3aBHCUMOCTb, (YHKIMS, rpaduk QyHKUUU, MOpsAMas TPONOPIUOHATIBLHOCT, JIMHEIHAsS
¢byHK1MS, 00paTHas MPONOPLIUOHAIBHOCTD, TapadoJia, runep0oia, KycOUHO-3a1aHHast (yHKIIHSL.

UccnenoBath dyHkuio mno e€ rpaduky, ycTaHaBIUBaTh CBOMCTBa (DyHKIMI: 00JacTh ONpeesieHns], MHOXKECTBO 3HAYEHU, HYIIH
(GYHKIMH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, MPOMEXKYTKM BO3pacTaHHsi M YObIBaHUS, YETHOCTh M HEUYETHOCTh, Haubosbllee U
HauMEHbIIIee 3HAUYCHUS], ACUMIITOTHI.

PacnioznaBate kBajipaTHUHyIO QYHKIHIO IO GopMyJsie, TPUBOAUTH MPUMEPHI KBaIPATUUHBIX (YHKLUM U3 peabHOU KU3HU, (PU3HKH,
TEOMETPHH.

Onpenensts nojioxkeHue rpaduka KBaApaTUIHON QYHKIMH B 3aBUCUMOCTH OT €€ K03(pPULIMEHTOB.

Crpouts rpaduk KBaApaTUIHON (PYHKIIMH, OTIMCHIBATH CBOWCTBA KBaAPATHYHON (QYHKIIMH 10 €€ rpaduKy.

Hcnonb30BaTh CBOICTBA KBAAPATUIHON (YHKIIMH JUTSI pEHICHUS 3a/1a4.



Ha npumepe kBanpaTinyHoi GpyHKIuU cTpouth rpaduk ¢pynkiuu y =af(kx + b) + ¢ ¢ nomouipto npeodpasoBanuii rpaduka QyHKIUN
y=f(x).

NnnroctpupoBath ¢ MOMOIIBIO TpaduKa peaibHYI0 3aBUCUMOCTD WJIH MPOIIECC 10 UX XapaKTEPUCTHKAM.

Apupmernyeckasi 1 reoMeTpruuYecKasi MpPoOrpeccuu

CB0060IHO OIIEPUPOBATH MOHATUSAMHE: ITOCIIEI0BATEILHOCTD, apu(pMeTHIECKast M TeOMETPUIECKast IPOTPECCUH.
3amaBaTh IOCIENIOBATEIBHOCTH pa3HBIMH CIIOCOOAMHU: OINHUCATEIBHBIM, TAaOMUYHBIM, C IOMOIIBIO (GOpMyasl N-TO UJIeHA,
PEKYPPEHTHBIM.

BEIMONHATE BRIYUCIIEHHSI C UCTIOIB30BaHUEM (POpMYI N-TO WieHa apu(METHIECKOW U TEOMETPHUYECKON TPOTPECCHi, CyMMBI MTEPBBIX
N YJICHOB.

N300pakaTh WICHHI MOCIEI0BATEILHOCTH TOUYKAMH Ha KOOPIMHATHOM IJI0 CKOCTH.

Pemrate 3amaum, CBsI3aHHBIE C YHCIOBBIMHU TMOCJIEOBATEIBHOCTSAMHI, B TOM YHUCIIE 3a7a4ll M3 PEajbHOHN JKU3HU (C MCIOJIH30BAHUEM
KaJIbKYJIATOPA, HU(POBBIX TEXHOJIOTHI).

Pacrnio3naBate u TPUBOAWTH MPHUMEPH KOHEYHBIX W OECKOHEUYHBIX TOCIENOBATEIHHOCTEH, OTPAHUYCHHBIX MOCIIEI0BATEIHLHOCTEMH,
MOHOTOHHO BO3pacTalmuX (YOBIBAIOIINX) MOCIEA0BATEIIBHOCTEH.

Nwmets mpencraBiieHrne 0 CXOJMMOCTH MOCIEAOBATEIbHOCTH, YMETh HAaXOJUTh CyMMY OECKOHEYHO YOBIBAIOIIEH T'€OMETPUUYECKOM
MIPOrPECCHUH.

[IpuMeHsITh METO1 MaTeMaTHUECKON MHAYKIIUHU MPU PEIICHUH 3a/1a4.



7 KJIACC

TemaTn4eckoe IJIAaHUPOBAaHUE

Ipunoowcenue No2

KoaunyecTBo 4acoB

Jr:; HaumeHoBaHue pa3/iejioB H TeM MPOrpaMMbl Konrpoas, | Tpakruy daekTponHbIe (LHppOBLIE)
. Bcero HbIE ecKue o0pa3oBaTeibHbIEe pecypchl
padoThl padoTsbI
1 UUCJIA 1 BBIYUCJIEHM . PaninoHnanbHbIe Ynciia 11 1 bu6mmoreka [IOK
(moBTOpEHME) https://m.edsoo0.ru/7f415b90
2 OVYHKIWU. Koopaunate! u rpadpuku. OyHKINH 17 1 ﬁtilgg?/(;:zl;zgooriﬂ £415b90
3 AJITEBPANYECKHUE BbBIPAXKEHU . Beipaxenus 7 bubnuoreka [JOK
C MMEPEMECHHBIMU https://m.edsoo.ru/7f415b90
4 YPABHEHUS U CUCTEMbI YPABHEHUA. 10 1 bubmorexa [IOK
JIuHeliHbIe ypaBHEHUS https://m.edsoo.ru/7f415b90
5 UNCJIA 1 BBIYUCJIEHHUSA. Crenens ¢ 6 bu6moreka [IOK
HATYpaJIbHBIM ITOKa3aTeIIeM https://m.edsoo.ru/7f415b90
5 AJITEBPAMYECKUE BbIPAXKEHUA. 23 1 bubmoreka [IOK
MHoro4IeHbI https://m.edsoo.ru/7f415b90
AJITEBPANMYECKHUE BBIPAXKEHUA. ®opmyiibl bubnuoreka [{OK
7 . 14 1
COKPAIIIEHHOTO YMHOKEHHSI https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
8 UNCJIA 1 BBIYUCJIEHUA. Jlenumocth 10 https.//m.eds0o.ru/7f415690
bubnuoreka [JOK
o OYHKIMN. Jluneiinaz dynicuus 16 L https://m.edscﬁ).ru/7f415b90
YPABHEHWS U CUCTEMbI YPABHEHU. bubnunoreka [JOK
10 . . 14 1
CucteMbl TMHEHHBIX YpaBHEHHH https://m.edsoo.ru/7f415b90
11 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3allMs 3HAHUI 8 1 ]f?'[l/tISJSI:I;I/?TT].eeI::Ii,(])_E)C.)rIJ/? £415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 8 0



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

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchbl
1 YPABHEHUWA 1 HEPABEHCTBA. 20 1 bubmmorexa [JOK
HepaBencrBa https://m.edsoo.ru/7f417af8
9 UNCJIA U BBIYUCIIEHU . KBaapaTHbiii 17 1 bubnuoreka [IOK
KOpEHb https://m.edsoo.ru/7f417af8
YPABHEHUWA 1 HEPABEHCTBA. bubnmoreka [JOK
3 17 1
KBaaparHsie ypaBHEHUS https://m.edsoo.ru/7f417af8
4 AJITEBPANYECKUE BBIPAXKEHUN L. 17 1 bubmoreka [IOK
JIpoOHO-pannOHaTbHbBIC BRIPAKEHUS https://m.edsoo.ru/7f417af8
5 YPABHEHUWS U HEPABEHCTBA. 19 1 bubmorexa [IOK
JIpoOHO-panroHa bHBIC YPaBHCHHUS https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
6 OYHKINN 15 1
1 https://m.edsoo.ru/7f417af8
7 AJITEBPANYECKUE BbIPAYXKEHUSL. 14 bubmmoreka [IOK
Crenenu https://m.edsoo.ru/7f417af8
bubnuoreka [[OK
8 UNCJIA 1 BBIYUCJIEHUA. Jlenumocth 7 1 https://m.edsoo.ru/Tf417af8
9 [ToBTOpEeHUE, 0000IICHKE, 10 1 bu6mmoreka [JOK
CHCTEMAaTH3alMs 3HAHUI https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 8 0



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

KoaunyecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbHIE)
n/n NMPOrpaMmblI Bcero Konrpopnrre | Ipaxrireciie o0pa3oBaTe/bHbIe pecypchl
padoTsbI padoThI
bubmmoreka [{OK
1 OYHKLMH 25 1 https://m.edsoo.ru/7f419d08
) YPABHEHUWA 1 HEPABEHCTBA. 15 1 bubmmorexa [JOK
KBasaparHbie HepaBeHCTBA https://m.edsoo.ru/7f419d08
3 YPABHEHUWA 1 HEPABEHCTBA. o5 1 bubnmorexa [JOK
VYpaBHEHUS, HEPABEHCTBA U UX CHCTEMBI https://m.edsoo.ru/7f419d08
4 UMCJIOBBIE ITOCJIIEAOBATEJIBHOCTHU o5 1 bubnmoreka [JOK
U MMPOT'PECCUUN https://m.edsoo.ru/7f419d08
5 AJITEBPANYECKUE BBIPAXKEHU L. 12 1 bubnuoreka [IOK
CreneHb ¢ palMoOHAILHBIM TIOKa3aTeIeM https://m.edsoo.ru/7f419d08
5 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIIHS 34 1 bu6moreka [IOK
3HAHUM https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 6 0
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