SAsnsercs wactero OOIT OO0 I'BOY HCO «CKK»

PaccmoTpeno Ha 3acenaHuy niegaroruueckoro coeta mpotokoa Ne 5 ot 18.04.2018

VYr1BepxaeHo npukazoM aupekropa 'BOY HCO «CKK» ot 20.04.18 Ne77-a

HN3menenus:

Yr1Bepxaeno npukazoM gupekropa 'BOY HCO «CKK» ot 30.08.19 Ne199

VYr1BepxaeHo npukazoM aupekropa ' BOY HCO «CKK» ot 31.08.20 Nel66-a

YrBepxkaeno npukazom aupektopa [bOY HCO «CKK» ot 31.08.21 Ne206

VYrBepxkaeno npukazom aupektopa [bOY HCO «CKK» ot 31.08.22 Ne179

W3menenus yreepxaensl npukazom gupekropa 'bOY HCO «CKK» ot 29.08.2023 Ne 167-a

PABOYASA ITPOT'PAMMA

y4eOHOro npeaMera «AJreopa»
s 7 — 9 kiaaccos
npeamMeTrHon oduaactu «MaremaTtuka U HHPOPMATHKA

Cpox ocBOEHHUsI MPOrpaMmsbl — 3 roaa



1. MOSACHUTEJIbBHASA 3AIINCKA
B coxepxanmne ydeOHOTO TpeaMeTa, IUIaHUPyeMbIe pe3yiabTaThl §-9 KilacCOB BHECEHBI KOPPEKTHPOBKU B CBSI3U C NPUBEICHUEM JIaHHBIX

pasaenoB B coorBeTcTBe POIT OOO0.

PabGouass mporpamma 1o anreOpe OCHOBHOTO o00mero ooOpa3zoBaHusi pa3paboTaHa B COOTBETCTBUU C TpeOoBaHusMH DeneparbHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHapTa OCHOBHOTO 001ero oopazoanus (naiee ®I'OC OO0) u OOII.

JlaHHas porpaMMa OTpakaeT 00s3aTe’bHOe JJIs YCBOCHHUS B OCHOBHOM MIKOJIE COJEp)KaHue OO0y4deHHUs Mo anredpe U peanu3yeT OCHOBHBIC
uaeu degepanbHOro rocy1apcTBEHHOI0 00pa30BaTEIbHOTO CTaHAapTa JJi1 OCHOBHOM IIKOJIBI.
Pabouas nporpaMMa OpMeHTHPOBAHA HA YUCOHMKMH:

e A.I. Mopnkosuu. Anrebpa. 7 kiacc. B 2 u. Y. 1. YueOHuk;
A.I'. Mopaxosuy, JI.A. Anekcannposa, T.H. Mumyctuna, E.E. Tynpunnckas. AnreOpa. 7 knacce. B 2 u. Y. 2, 3agayHuk.

e A.I. Mopakosuu. Anredpa. 8 kiacc. B 2 4. Y. 1. YueOHuk;
A.I'. Mopaxosuy, JI.A. Anekcannposa, T.H. Mumyctuna, E.E. Tynpunnckas. AnreOpa. 8 knacce. B 2 u. Y. 2, 3agayHuk.

e A.I. Mopnkosuu. Anrebpa. 9 kiacc. B 2 4. Y. 1. YueOHuk;
A.I'. Mopaxosuy, JI.A. Anekcannposa, T.H. Mumyctuna, E.E. Tynpunnckas. Anre0pa. 9 kiacc. B 2 4. Y. 2, 3agauHuk.

Matemaruueckoe 0Opa3oBaHME SIBJISIETCS 00s3aTENIbHON M HEOTHEMIJIEMOM 4YacThi0 00Iero oOpa3oBaHUs Ha BCEX YPOBHSX OOLIETO
oOpa3zoBanus. O0ydyeHrne MaTeMaTHKe B OCHOBHOH IIIKOJIE HAMPAaBJICHO Ha JIOCTHKEHHE CIIeAYIOIIeH ieJIn:

| B nanpasenenuu nuunocmuozo paseumusn:

* (dopMHpOBaHME IMpEACTaBICHUM O MaTeMaTHhKe, KaKk 4YacTh oOIIedeIoBeUeCKOW KyIbTYpbl U KyJIbTypbl HapomoB CuOupu, o0
3HaYMMOCTH MaTeMaTHKHU B Pa3BUTUH LIMBUIM3ALIMU U COBPEMEHHOI'O OOIECTBA;

¢ Pa3BUTUC JOTUYCCKOIO U KPUTHUCCKOTO MBIINUJICHUS, KYJIBTYPBI p€YH, CIIOCOOHOCTH K YMCTBCHHOMY 3KCIICPUMCHTY,

* (GopMHpOBAaHHE HHTEIUIEKTYaJbHOW YECTHOCTH M OOBEKTHUBHOCTH, CIOCOOHOCTH K MPEOJIOJICHHIO MBICIUTEIbHBIX CTEPEOTHUIIOB,
BBITCKAKOIINX U3 O6BIH€HHOFO OIIbITA,

* BOCHHUTAHHE KAYECTB JIUYHOCTHU, 00ECIIEUNBAIOLINX COUATBEHYIO MOOMIIBHOCTb, CIIOCOOHOCTh MPUHUMATh CAMOCTOSATENbHbIE PEILICHHS;

* (opMHpOBaHHE KAYECTB MBILUIECHUS, HEOOXOJUMBIX JIIS a/lalTallii B COBPEMEHHOM MH(OPMallMOHHOM OOIIIECTBE;

* Pa3BUTUC MHTCPCCA K MATCMATUYICCKOMY TBOPUYCCTBY U MATCMATUYCCKHUX CHOCO6HOCTGI71;

Il B memanpeomemnom nanpasnenuu:

* pa3BUTHE MPEICTABICHUA O MaTreMaTWKe Kak (OopMe ONUCaHMs M METOJe NO3HAHUS JEHCTBUTENBHOCTH, CO3JAHUE YCIOBHH IS
HpI/IO6pCTeHI/ISI NEPBOHAYAJILHOTO OIIbITA MATEMATUYICCKOT'O MOACIINPOBAHU A,



* (dopMupOoBaHHE OOIMIMX CIOCOOOB HWHTEIICKTYalbHOW JEATEIBbHOCTH, XapaKTePHBIX JUISI MATEMATHKU W SIBJSIFOIIMXCS OCHOBOM
IIO3HABATEJILHOM KYJIbTYpBhl, 3HAUUMOM ISl pa3iIMUHbIX chep YenoBeuecKon AeaTeNbHOCTH;

I11B npeomemnom nanpagnenuu:

* OBJIAZICHHE MAaTeMaTHYECKUMHU 3HAHUSAMM M YMEHHSAMH, HEOOXOAMMBIMU Ui HPOAOJDKEHHs O00pa3oBaHMs, W3YYEHHUS CMEXKHBIX
JAUCHUILUIMH, IPUMCHCHUS B HOBCGHHGBHOﬁ KH3HU,

* co3aHue (pyHIaMeHTa JUIsl MaTeMaTUYECKOro pa3BUTHs, (OPMHUPOBAHUS MEXAHU3MOB MBILIICHHS, XapaKTE€PHBIX Il MaTeMAaTUYECKON
JESITEIIBHOCTH.

Jl1s ocTrKEHUS LIeNU PeLIaoTCsl cieyoume 3a1a4un;

e c(hopMUpPOBaTh CHUCTEMY MaTeMaTHUECKUX 3HAHMM M yMEHUH, HEOOXOIUMBIX [UIs IPUMEHEHUS B IPAKTUYECKON JeATEeTbHOCTH,
W3Yy4EHUH CMEXHBIX JUCIHUILINH,

© C1I0COOCTBOBATh MHTEJJIEKTYAIbHOMY pa3BUTHIO, (OPMHPOBATH KauyecTBa, HEOOXOIMMBIE YENIOBEKY JUIsl IMOJHOLEHHOM »XU3HU B
COBPEMEHHOM OOIIECTBE, CBOMCTBEHHbIE MATEMAaTUYECKON J1€ATEIbHOCTU: CHOCTU U TOYHOCTH MBICIH, MHTYULIUH, JJOTHYECKOT'O MBIIIJICHUS,
POCTPAHCTBEHHBIX MPEICTABICHHH, CIOCOOHOCTH K MPEOI0ICHUIO TPYIHOCTEH BCeX 00yJaromUXCsi, B TOM YHCIIE JeTeH-NHBAIUI0B U JIETEH C
OB3;

e chOpMHUPOBATh TPEICTABICHUSI 00 HISSIX W METOJaX MAaTeMAaTHKH KaK YHUBEPCAIBHOTO S3bIKa HAYKW W TEXHUKH, CPEICTBaxX
MOJIEJIMPOBAHUS SIBJICHUI U IPOLIECCOB;

® BOCIIUTATh KYJIbTYPY JMYHOCTH, OTHOIIEHHWE K MaTeMaTHKE KaK YacTH OOIIedeloBEYEeCKON KyIbTYypbl, Urpamomieil oco0ywo poiib B
0O0I1eCTBEHHOM pa3BUTHH.

Pemenne HazBaHHBIX 3a7auy OOECHEUUT OCO3HAHHE IIKOJbHUKAMU YHUBEPCAJIBHOCTH MaTeMAaTUYECKHUX CHOCOOOB IO3HAHMSI MUDA,
YCBOEHHE MaTeMaTUYEeCKHX 3HAHWM, CBA3ed MaTeMaTHKU C OKpYXarolled AeHCTBUTENBHOCTBIO M C JIPYTMMH IIKOJBHBIMU IMpEIMETaMH, a
TaKXe JMYHOCTHYIO 3aMHTEPECOBAHHOCTh B PACITMPEHNH MAaTEeMaTHIECKUX 3HAHUH.

B ocHOBe mocTpoeHHs NAHHOTO Kypca JIeKUT JAEATENIbHOCTHBIA MOAXOX B OOYYeHHMHM M HJesl T'yMaHW3allMH, COOTBETCTBYIOLIHE
COBPEMEHHBIM MPEJICTaBICHHUSIM O LENSIX IIKOJILHOrOo o0pa3oBaHMs W yAensolas ocodoe BHUMAaHUE JUYHOCTH y4YEHUKa, €ro MHTepecaM U
CIIOCOOHOCTSIM.

[Tpennaraemslii Kypc Mmo3BoJIsieT OoOeCleYUTh (POPMUPOBAHHE, KAK npeoMemHblX YMEHHH, TaK U VHUBEPCANbHLIX YUEOHbIX Oetcmeut

MIKOJBHUKOB, a TaKXe CHOCOOCTBYeT AOCTIKeHHUIo onpenenéHHbx Bo PI'OC OOO IMYHOCTHBIX Pe3y/lbTaTOB, KOTOPblE B JalibHEHIIEM
MIO3BOJIAT YYAIIUMCS IPUMEHSATH TIOJTYYCHHBIC 3HAHUS U YMEHHUS [T PEIICHHSI Pa3IMIHBIX )KHU3HEHHBIX 3a/1a4.
Metononoruyeckoit ocHoBoir @I'OC sBisieTCSI CUCTEMHO-AEATENbHOCTHBIN 101x0/1. Pabouas mporpamma gopMupyercs ¢ y4eToM ICUX0JI0ro-
neAarorndeckux ocooeHnocren pasputus aerei 13 - 15 ner. [Iporpamma paspaboTaHa ¢ y4eToM aKTyalIbHBIX 3aj[ad BOCIIUTaHUs, OOy4eHHUs U
pasBUTHsI OOYYAOLIMXCS, MX BO3PACTHBIX M HMHBIX OCOOCHHOCTEH, a TakXKe YCJIOBUH, HEOOXOMUMBIX ISl Pa3BUTUS UX JMYHOCTHBIX H
MIO3HABATEJIBHBIX KAa4eCTB, U1 (POPMUPOBAHMS YHUBEPCAIBHBIX YUEOHBIX ACUCTBUM U MOIY4YEHUS JINYHOCTHBIX PE3YJIbTaTOB.



B mpomecce wu3ydeHWss MareMaTUKH OOECIECUYMBAIOTCS YCIIOBUS JJsi JIOCTHDKEHHUS TUIAHUPYEMBIX pE3YyJIbTaTOB OCBOSHHUS OCHOBHOMU
00pa3oBaTesbHOI MPOrpaMMbl OCHOBHOTO 00I1Ier0o 00pa30BaHuUs BCEMHU 00yYaOIIMHUCS.

KoHTpo/ibHO-0LIeHOYHAS 1eATeIbHOCTh JOCTHKEHN YUeHUKOB:

TECTUPOBAHUE, CAMOCTOsTEIbHAs paboTa, MpakTuyeckas pabora, KOHTPOJIbHas padoTa, 3a4eT.

DopMbI KOHTPOJISA

[] mucbMeHHasi MpOBEpKa - MUCbMEHHBIH OTBET OOYy4arolMXCS Ha OIWH WM CHUCTEMY BOIpPOCOB (3ananuil). K mucbMeHHBIM OTBETaM
OTHOCSITCS: JOMAaITHUE, IPOBEPOYHBIC, TAOOPATOPHBIE, TPAKTHUECKUE, KOHTPOJIbHBIE, TUATHOCTUIECKIE M TBOPUECKHIE pa0OThI, TECTUPOBAHUE;
MUChbMEHHBIE OTYETHI O HAOMIOACHUSIX; MUCbMEHHBIE OTBETHI HAa BOMPOCHI TECTA; COUYMHEHUS, HU3JI0KEHHS, AUKTAHThI, pedepaTsl U APYroe; -
yCTHasl TMPOBEPKA - YCTHBIA OTBET OOYYAIOMIMXCS HAa OJUH WM CHCTEMY BONPOCOB B (hopMe pacckasza, Oecensl, cobecemoBaHus, 3a4éTa H
Ipyroe; - KOMOMHUpPOBaHHAs IPOBEPKa MPEroIaraeT COYeTaHNe MMCbMEHHBIX M YCTHBIX (JOPM MPOBEPOK;

[] MaremaTuyeckue TUKTaHTbI, O(OpPMIIEHHBIE DPE3YyIbTaThl MUHHU-HCCICIOBAHUMN, 3alMCH pelleHUs y4eOHO-IIO3HABaTEIbHbIX U Yy4eOHO-
MPAKTUYECKUX 3aJ1a4, MAaTEMaTH4YECKHE MOJIENIN, ayIM03alUCH YCTHBIX OTBETOB (IEMOHCTPHUPYIOIIMX HAaBBIKW YCTHOIO CUETA, PACCYXACHUH,
JI0Ka3aTeIbCTB, BBICTYIUICHUH, COOOILEHUI Ha MaTeMaTUYeCKHe TEMbI), MaTepUallbl CaMOaHaIN3a U peQIIeKCUu.

MecTto Kypca aare0pbl B y4eOHOM IJIaHE
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B xypce anreOppl MOXHO BBIACIUTEH CICAYIONINE OCHOBHBIC COJCpPXKATCIbHBIC JIMHUU: apupmemuxa; anzeopa; (QyHkuuu; rnemeHmul
KOMOUHAMOpUKU, CMAMUCMUKU U meopuu eepoamuocmeii. Hapsny ¢ STUM B coJepKaHWE BKJIFOYEHBI JBa JOMOJHHUTEIBHBIX
METOIOJIOTUYCCKHUX Pa3fieiia: JIOZUKA U MHONCECEA; MAMEMAMUKA 6 UCHOPUYECKOM PA36UMUL, YTO CBSI3aHO C peaiu3aluei mesei odre
WUHTEJUICKTYaJIbHOTO U OOIIEKYIBTYPHOTO pa3BUTHUs yuyamuxcs. CoaepKaHue KaKI0ro U3 3TUX Pa3elioB Pa3BOPAYUBACTCS B COJCPIKATEIBHO-
METOJMYECKYIO JIMHUIO, IIPOHU3BIBAIOIIYIO BCE OCHOBHBIC COZIep)KaTeNbHbIe TUHUH. [Ipu 3TOM nepBast siunus — «/locuxka u muoxicecmeay —
CIIY’)KHT LM OBJIQJCHUS YYAIUMUCS HEKOTOPBHIMU DJIEMEHTAMHU YHHUBEPCAIIBHOTO MATEeMAaTHUYECKOTO s3bIKa, BTOpas — «Mamemamuka 6
UCMOpUYECKOM PA36umuu) — CIIOCOOCTBYET CO3aHHUIO OOIIEKYJIBTYpHOTO, TyMaHUTapHOro (oHa m3ydeHHs: Kypca. ConepkaHue JUHUH
«Apughmemuxay ciyxut 6a30i IS JATbHEHIIEr0 H3yYeHUs yJallUMHICS MaTEMAaTHKH, CIIOCOOCTBYET pa3 BUTHIO WX JIOTHYECKOTO MBILIUICHUS,
q)OpMHpOBaHI/HO YMCHHA II0JIB30BATHCA AJITOPUTMAMH, a TAKIKC HpI/IO6p€T€HI/IIO IMPAKTUYCCKUX HABLIKOB, HCO6XOIII/IMI)IX B HOBCGI[HGBHOI;'I
kKu3HU. Pa3BUTHE TOHATHS O YMCIIE B OCHOBHOW IIKOJE CBS3aHO C PAllMOHAIBHBIMH M HMPPAMOHAIBHBIMUA YHCIaMHU, (GOPMHPOBAHUEM
MEPBUYHBIX TpeACTaBleHUuN o pAeiictButensHoM uncie. CopaepkaHue IMHUU «Aneedpay crnocoOCTBYeT (OPMUPOBAHUIO Yy YYaIIUXCS
MaTeMaTUUYECKOTO ammapaTa JUIsl pelieHus 3a/1a4d U3 pa3/ieloB MaTeMaTHKU, CMEKHBIX MPEIMETOB M OKpYKalollel peanbHOCTH. B ocHOBHOM
HIKOJIE MaTepHall TPYMIUPYETCs BOKPYT PAlMOHANBHBIX BBIpaKEHUH. S3bIK anreOpbl MOJUYEPKUBAET 3HAYCHHE MATEeMAaTUKHU KakK S3bIKa JUIS
MOCTPOCHUSA MATCMATHYICCKUX MO)IGJ'IGfI IMpoLEeCCOB " SIBJIEHUU pC€ajIbHOr0 MHUpa. Pa3Butue AITOPUTMHUYCCKOI'O MBIIIJICHWA, HCO6XO)II/IMOFO, B
YaCTHOCTH, OJId OCBOCHHUA KypcCa I/IH(i)OpMaTI/IKI/I, M OBJIaACHUC HAaBBIKAMH ACAYKTUBHBIX paCCY)K)IGHI/Iﬁ TAKXKE SBJIAIOTCA 3aJadaMU U3YUYCHHA
anreopsl. [IpeoOpazoBaHre CUMBOIBHBIX (DOPM CIOCOOCTBYET Pa3BUTHUIO BOOOPAKEHHS y4alIUXCs, UX CIIOCOOHOCTEH K MaTeMaTHYeCKOMY
TBOpuecTBy. Conmepkanue pasnena «@yuKyuuy» HANEICHO HA TOTYYCHHE NIKOJbHUKAMH KOHKPETHBIX 3HAHWH O (PYHKIMH KaK BaKHCHUIIECH
MaTeMaTHUYECKON MOJIeTH AJIsl ONUCAHMs M UCCIIEIOBaHUS pa3HOOOpa3HbIX IMpolieccoB. M3ydeHnune 3Toro Marepuana cnocoOCTBYET Pa3BUTHIO Y
yUaluxcs YMEHHsl HCIOJNb30BaTh pa3jMYHbIE S3BIKM MAaTeMaTHUKU (CIIOBECHBIA, CHUMBOJIUYECKHH, Tpaduueckuiil), BHOCHT BKJIaJ B
dbopMUpOBaHHE TPEICTABICHUNW O POJIM MaTEeMaTHUKUA B Pa3BUTHHM IUBWIM3AIMU WU KYIbTypbl. Paznen «Inemenmot komounamopuxu,
CMAamucmuKku U meopuu 6eposmuocmeil» — O00S3aTENbHBI KOMIIOHEHT IIKOJIHHOTO 00pa3oBaHUSs, YCHIMBAIOIIMA €ro MPHUKIAJAHOE H
MPAKTHYECKOe 3HaueHHEe. DTOT MaTepuall HeOoOXOIUM, MpexkJe Bcero, Ajis (OPMUPOBAHUS Y ydalUXcs (YHKIMOHAIBHON IPaMOTHOCTH —
YMEHHMsI BOCIIPUHUMATh U KPUTHYECKH aHAJIU3UPOBaTh MH(OPMALMIO, MPEICTABICHHYIO B Pa3IMYHBIX (hOpMax, MOHUMATh BEPOSTHOCTHBIM
XapaKTep MHOTUX pealbHbIX 3aBUCUMOCTEHN, TPOU3BOJUTH MPOCTEHUIIINE BEPOSTHOCTHBIE pacu€Thl. M3yueHne oCHOB KOMOMHATOPUKH MO3BOJIUT
YUYaIIAMCST OCYIIECTBIISITh PACCMOTPEHHUE CITy4aeB, mepedop W MOACUYET Yrcia BapUaHTOB, B TOM YHCIIE B MPOCTEHINTNX MPUKIATHBIX 3a]adax.
[lpyr M3yYeHWH CTATHCTUKH W BEPOSTHOCTH OOOTAIAIOTCs MPEICTABICHHS O COBPEMEHHOW KapTHHE MHpa M METOAAaX €ro HMCCIEIOBaHUS,
(bopMpreTc;I NIOHUMAHUC POJIM CTATUCTUKU KaK MCTOUHHUKA COUAIIBHO 3HAYUMOU I/IH(bOpMaI_[I/II/I H 3aKJIaJbIBAOTCSI OCHOBBI BEPOATHOCTHOI'O



MBIIIJICHHUA.

2. [Inanupyemble pe3yJibTaThl H3YyUYEHHS NMPeAMeTa «AJIredpa»

N3ydenne kypca anreOpsl 1Mo JaHHOU paboueil mporpamme crmocoOCcTBYeT (GOPMUPOBAHUIO Y yUYAIIUXCS JIMYHOCTHBIX, MeTANpPeAMETHBIX U
NMpeIMEeTHBIX Pe3yJbTaTOB OOy4YCHHS, COOTBETCTBYIOIMIUX TpeOoBaHUAM DelepallbHOTO TOCYAapCTBEHHOTO 00pa30oBaTENBLHOTO CTaHAApTa
OCHOBHOT'0 00111eT0 00pa30BaHMS.

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3ybTAaThl OCBOCHUS MPOrpaMMbI yUeOHOTO Kypca «AJredpa» XapaKTepu3yrTCs:
1) naTpuoTnvyeckoe BOCIUTAHME:

IIPOSIBJICHUEM HHTEpeca K MpOLIIOMY M HACTOSALIEMY POCCHMCKOM MAaTE€MAaTUKH, LEHHOCTHBIM OTHOIIEHHMEM K JOCTHKEHHUSM POCCUHCKUX
MaTeMaTHKOB M POCCHICKOW MaTeMaTHYECKOM IIKOJIBI, K UCTIOJIb30BaHHIO ATUX JOCTHKEHHUH B PYTUX HAyKaxX U MPHUKIAIHBIX chepax;

2) rpa;KaaHCKO€¢ U JYXOBHO-HPABCTBEHHO€ BOCIIUTAHUE:

TOTOBHOCTBIO K BBHIMIOJIHEHHIO OOS3aHHOCTEW TpakJaHWHA W pealM3alid ero NpaB, NPEJACTaBICHHEM O MaTeMaTH4ecKuX OCHOBax
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHHM, MPOIEAYp TPaKAAHCKOTO 00IecTBa (HampuMep, BHIOOPHI, ONPOCHI), TOTOBHOCTBIO K OOCYKJICHUIO
STHYECKHUX TPOOJIEM, CBS3aHHBIX C TMPAKTUYECKHM NPUMEHEHHEM JAOCTIDKEHHH HAyKH, OCO3HAHHEM BaXHOCTH MOPAJTBHO-3THUYECKUX NPHUHIIUIIOB B
JIeATEIbHOCTH Y4EHOIO;

3) TpyaoBOe BOCTIMTAHUE:

YCTAHOBKOM Ha aKTUBHOE y4acTHE B PEUICHUM MPAKTUYECKUX 3a/lad MaTeEMaTUYECKOW HaIpaBJI€HHOCTHU, OCOZHAHMEM Ba)KHOCTH MAaTEMaTHYECKOIO
00pa3zoBaHMsI HA MPOTSHKEHUN BCEH KU3HU JJIS1 YCIEITHON MPOo(heCCHOHABHON JIEATEIFHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHUH, OCO3HAHHBIM BHIOOPOM
Y TIOCTPOSHUEM WHIMBHTyaTbHOU TPAEKTOPUH 00pa30BaHUS M KU3HEHHBIX IIJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYecKOe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOIUOHAJIBHOMY U 3CTCTUYCCKOMY BOCIIPUATHIO MAaTCMATUYCCKUX 06’beKTOB, 3aaad, peHICHPIfI, paCCY)K)lCHHfI, YMCHUIO BUICTH



MaTeMaTH4YeCKHe 3aKOHOMEPHOCTHU B HCKYCCTBE;
5) HeHHOCTH HAYYHOI'0 IO3HAHUS:

OpHeHTaHI/ICﬁ B AC€ATCIIBHOCTHU Ha COBPEMCHHYIO CUCTEMY HAayYHBIX HpeZ[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX 3aKOHOMEPHOCTAX pa3sBUTHA YCJIOBECKA, IIPUPOALI 1
O6H.[€CTBa, IMIOHMMaHHEM MaTeMaTHIECKOU HaYKH KaK C(l)epH YeJIOBEYECKOi JCATCIIPHOCTH, OTAIIOB e Pa3BUTUA U 3BHAYUMOCTHU IJIA PA3BUTUA LIUBUIIN3AIUH,
OBIIAJICHUEM S3BIKOM MaTeMaTUKA M MaTeMaTHYCCKOH KyJ'ILTypOﬁ KaKk CpC€aCTBOM IIO3HAHUA MHpPaA, OBJIAACHHUEM HpOCTCﬁHIPIMPI HaBBIKaMH
HCCIIeN0BATEIbCKOM JACATCIIBHOCTH,

6) ¢pusuyeckoe BocnuTanue, GopMUpoBaHUeE KYJIbTYPbI 310POBbS U IMOLMOHAJIBHOIO 0JIArONMOJTYYHUsI:

TOTOBHOCTBIO TIPUMEHSTh MaTE€MaTU4YeCKUE 3HAHUS B HHTEpPEcax CBOErO 3II0POBbs, BEICHUS 3I0pOBOro 00pas3a JKWU3HU (340pOBOE IMUTAHUE,
cOaJaHCUPOBAHHBIA PEXHUM 3aHATUI W OTAbIXA, PETyJsipHas (U3MUecKas aKTMBHOCTH), CHOPMHUPOBAHHOCTBIO HaBbIKA pedIEKCHUH, NPU3HAHHEM CBOETO
npaBa Ha OLIMOKY W TaKOTo XKe MpaBa JAPYroro 4eloBeKa;

7) 3K0JIOrH4YecKoe BOCIIMTAHNUE:

OpUEeHTaluel Ha NPUMEHEHWE MaTeMaTHYeCKHWX 3HAHUM IS pelieHus 3a1ad B O0O0JACTH COXPAaHHOCTH OKPYXAaloIleW Cpejbl, IUIaHWPOBaHUS
MOCTYIIKOB W OIICHKH MX BO3MOJKHBIX TOCJIEACTBUI Il OKPY>KAIOIIEeH cpelibl, OCO3HAHHEM TJI00aJbHOT0 XapaKTepa 3KOJIOTHYEeCKUX MpoliieM u ImyTel nux
pelIeHus;

8) ajanrauvsa K uSMEHAIOIIUMCHA YCJI0BUAM COllI/IaJII)HOﬁ Hu HpPIpOI[HOﬁ Cpeabl:

TOTOBHOCTBIO K I[GﬁCTBI/IHM B YCJIIOBUAX HeOHpeIleJIéHHOCTI/I, IMMOBBINICHUIO YPOBHA CBOCHM KOMIICTCHTHOCTH Yepe3 MPAKTUICCKYIO ACATCIbHOCTL, B
TOM YHCJIC YMCHUC YUUTHCA Y APYTrUx JIIO,I[efI, HpI/IO6p€TaTL B COBMECTHOM ACATCIIbHOCTHU HOBBIC 3HAHHS, HABBIKW U KOMIICTCHIIUU U3 OIIbITA APYTHUX,

HEOOXOIUMOCTBIO B JOPMUPOBAHUN HOBBIX 3HAHHM, B TOM 4HCie (GOPMYIHPOBATH UJIEH, TOHSATHS, THIIOTE3bl 00 00bEKTaX U SBJICHUSX, B TOM YHCIIC
paHee HEM3BECTHBIX, OCO3HABATH Je(PUIUTH COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIMIO, BOCIIPUHUMATH CTPECCOBYIO CHUTYAIMIO KaK BBI30B, TPEOYIOLIMA KOHTPMEpP, KOPPEKTUPOBATH
NpUHUMAaeMble peIlieHHs U JIeHCcTBUS, GOPMYIHPOBAThH U OLIEHUBATH PUCKH U TIOCIIEICTBUS, (POPMHUPOBATH OTIBIT.

METANPEJIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBepPCcAJbHbIC yYeOHbIe NelicTBHSA



Ba3oBLIe JJornuecKue JeicTBus:

BBISBIISITD W XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKN MaTEeMAaTHIECKUX OOBEKTOB, TOHATHHA, OTHOIICHHN MEXIY MOHATHUSAMH, (OPMYITUPOBATH
ompezeNieHNs] TIOHATHH, YCTaHAaBIWBATh CYIIIECTBEHHBIA IPHU3HAK KiacCH(PHUKAIMKU, OCHOBAaHUS s OOOOIICHWS W CpaBHEHHSA, KPUTEPUHU
MIPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATh, (OPMYIHPOBATEH U IPEOOPa30BBIBATh CYKACHUS: YTBEPAUTEIbHBIC U OTPULIATEIIbHbIC, €IMHUYHbIE, YACTHBIC U OOLIHE, YCIOBHBIC,

BBISBIISITH MaTEMAaTH4YECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M NPOTUBOpeuus B (akTax, AaHHBIX, HAOMIONCHHUAX M YTBEP)KIACHMAX, MPEIIarath
KPUTEPHU 7151 BBISIBICHUS 3aKOHOMEPHOCTEH M IPOTHBOPEUHI;

A€JIaTh BBIBOABI C UCITIOJIB30BAHUEM 3aKOHOB JIOTUKU, AEAYKTUBHBIX 1 HHAYKTUBHBIX YMOSaKqueHHﬁ, YMO3aKHIOq6HHﬁ 110 aHAJIOTHH,

pa3duparh J0Ka3aTelnbCTBA MATEeMAaTHUECKUX YTBEpKIeHWH (IpsiIMble W OT MPOTHUBHOTO), MPOBOJUTH CAMOCTOSITENBHO HECIOXKHEIC
JIOKa3aTeNIbCTBA MAaTEMAaTHUECKUX (PaKTOB, BHICTPAMBATh apr'yMEHTAINIO, IPUBOAUTH PUMEPBHI U KOHTPIPUMEPBI, 00OCHOBBIBATH COOCTBEHHEIC
pacCyKIeHus;

BBIOMpaTh croco0d pelieHus y4eOHOH 3amaun (CpaBHHMBATh HECKOJBKO BAapHAHTOB PEUICHHUs, BHIOMpATh Haubosee MOAXOISAMIUN ¢ y4€ToM
CaMOCTOSITETIbHO BBIACIICHHBIX KPUTEPHEB).

ba3oBble ucciaeaoBaTeabCKHE TeHCTBHA.

MCIIOJIB30BaTh BONPOCH KaK MCCIIENOBATENLCKIUI HHCTPYMEHT MO3HaHUs, (POpMYyIHUpOBaTh BOIPOCH, (PMKCHPYIOLINE IPOTHBOpeUne, npoliemy,
CaMOCTOSITETIFHO YCTaHABIMBATH NCKOMOE H JJAaHHOE, (OPMHUPOBATH THIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;

MPOBOJIUTH 110 CAMOCTOSTENILHO COCTABIICHHOMY TUIAHY HECJIOKHBIM SKCIIEPUMEHT, HEOOIbIIIOE UCCIIEAOBAHUE 110 YCTAHOBJICHUIO 0COOCHHOCTEH
MaTeMaTHIeCKOTro 00BEKTa, 3aBICHMOCTEH 00BEKTOB MEXKIy COOOI;

CaMOCTOATCIIBHO (bOpMy.]'II/IpOBaTB 0606H_IGHI/IH U BbBIBOAbBI MO PpE3yjibTaTaM HpOBe,I[éHHOI‘O Ha6J'II-O}_I€HI/I$I, HUCCICAO0BAaHMA, OLCHUBATH
AOCTOBCPHOCTD IMMOJTYUYCHHBIX PE3YyJIbTATOB, BBIBOAOB U O606meHHﬁ;

IMPOrHO3UPOBATH BO3MOXKHOC Pa3BUTHUC NIPOIECCA, 4 TAKIKE BbIABUTATH ITPECATIOJIOXKCHHUA O €0 pa3BUTHUU B HOBBIX YCJIOBUAX.

Padora ¢ nndopmanueii:



BBISIBIISITH HEAOCTATOYHOCTH U M30BITOYHOCTH HH(POPMAIINH, TaHHBIX, HEOOXOTUMBIX ISl pEIICHUS 3a/1a4H;
BBIOHMPATh, AaHATM3UPOBATH, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH MHPOPMAIIHIO PA3TMIHBIX BHIOB U (DOPM MPEICTABICHUS;

BBIOUpaTh (OpMy MpeNCcTaBlIcHUs HHGOPMAIMU W WUTIOCTPUPOBATH pelllacMble 3aJaydl CXEMaMH, JHarpaMMaMHd, WHOW TpaduKod M WX
KOMOUWHAIUSIMH;

OIIEHHMBAThH HAIEKHOCTh HH(DOPMALINU TI0 KPUTEPHSM, TIPEIOKEHHBIM YIUTEIEeM WIH C(HOPMYITHPOBAHHBIM CAMOCTOATEIHHO.

KoMMmyHuKaTHBHBIEC YHUBEpPCAJIbHbIE YueOHbIe 1eiicTBUS:

BOCIIpUHUMATH U (I)OpMYHI/IpOBaTI) CYKACHHA B COOTBETCTBUU C YCIIOBUAMU U LEIAMU 06HIGHI/I)I, sSICHO, TOYHO, 'PaMOTHO BLIPpAXKAaTh CBOIO TOYKY
3pC€HHUA B YCTHBIX U IMCbMEHHBIX TEKCTAX, JaBaThb IMOACHCHUA 110 XO4Y PEUICHUA 3a/ladi, KOMMEHTHPOBATH HOHy‘ICHHBIﬁ Ppe3YIbTAT,

B XO7Ic 00CYXXJCHUsI 3a]1aBaTh BOIIPOCHI MO CYIIECTBY 0OCYKIaeMOH TeMbI, IPOOJIEMBI, pEIlaeMOU 3a/]auu, BhICKAa3bIBATh HJICH, HAIICIICHHBIC Ha
MOKMCK PEIIECHUS, COTIOCTABIIATh CBOU CYXKJCHHS C CYKICHUSAMU JIPYTHX YYaCTHUKOB JUAIora, OOHAPYKUBATh PA3JIMYMe U CXOJICTBO MO3UIIUH, B
KOppeKTHOM (hopMe (GopMyTUPOBATh PA3HOTIIACHS, CBOM BO3PAKEHUS;

MPpEACTAaBJIATE PE3YyJIbTAaThl PCIICHUA 3adavdd, ISKCIICPUMCHTA, UCCICAOBAHUA, MPOCKTA, CAMOCTOATCIBHO BI)I6I/IpaTb (1)OpMaT BBICTYIUICHHUA C
y4€TOM 3aJ1a4 Mpe3eHTAlUN 1 0COOEHHOCTEH ayIuTOpHH;

IMOHUMATh 1 UCIIOJIb30BaTh NIPCUMYILIECTBA KOMaHI[HOﬁ n HHIII/IBPIIIyaHBHOﬁ pa6OTI)I IIpu peIICHUU yqe6HBIX MaTEMaTHYCCKHUX 3aJa4,

NPUHAMATH LeJIb COBMECTHOM JIEATEIbHOCTH, IUIAHUPOBATh OPTaHH3ALMI0 COBMECTHOW palbOThI, paclpenessTh BHIBI padOT, JOroBapHBaThCA,
00CyX1aTh MPOIIECC U Pe3yNbTaT padoThl, 00001IaTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBATh B IPYIIOBBIX (hopMax padoThl (00CyxaeHusl, 0OMEH MHEHUSMH, MO3TOBBIC IIITYPMBI U JIPYTHE), BHIOIHITE CBOKO YacTh PaOOTHI U
KOOPJWMHHUPOBATH CBOM JEHCTBHSA C JPYTUMH YICHAMU KOMAH[IbI, OIIEHWBATH KAa4e€CTBO CBOETO BKJIaJla B OOIMMH MPOAYKT IO KPUTEPHSM,
c(hopMyTHPOBAHHBIM yUYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHBIC yHHBepcaJbHbIe y4eOHbIe el CTBUA

Camoopranu3aums:

CaMOCTOSITETTFHO COCTABJIATH IIJIaH, AITOPUTM PEIISHHUS 3a/1a4H (MK €ro 4acTh), BEIOMPATh CIIOCO0 pelIeHus ¢ YIETOM UMEIOIINXCS PECYPCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEIICHUH C YYETOM HOBOW HH(pOPMAIIHUH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTE/JIEKT:



®  BIAJIETh cIIocOOAMH CaMOTNPOBEPKH, CAMOKOHTPOJIS TIPOIIEcca U pe3yIbTaTa PelieHus MaTeMaTHIeCKOH 3a/1auH;

L NpeABUACTb TPYAHOCTHU, KOTOPBIC MOI'YT BO3HUKHYTH IIpH PEIICHHUU 3aJadl, BHOCHUTb KOPPEKTUBBI B ACATCIBHOCTH Ha OCHOBE HOBBIX
O6CTO$1TGJ'II)CTB, HalJICHHBIX OHH/I60K, BBISIBJICHHBIX prI[HOCTefI;

L OLICHUBATL COOTBETCTBUE PE3yJibTaTa ACATCIbHOCTU MOCTABIICHHOMN IIETIH U YCJIOBUAM, OOBSICHATH IIPUYXUHBI JOCTHIXKCHUA WM HENOCTHXKCHUSA
e, HaXO0AUuTh OHII/I6Ky, AaBaThb OLCHKY HpI/I06peTéHHOMy OIIBITY.

IIpeamerHsle:

7 kaacc

Anredpanyeckue BbIpasKeHMsI.
Yuawuecsa nayuamca:

BJIAACTh MHNOHATHUAMHU «TOXKICCTBO», «TOXKIACCTBCHHOC Hp606p330BaHI/IC», pelmiaTthk 3agavdu, COACPKAIINC 6YKBCHHBI€ JaHHBIC, pa60TaTI> C
q)OpMYJ'IaMI/I; BBIIIOJIHATH HpGO6p2130BaHI/I$I Bblpa)KeHHﬁ, CoACpKaIIX CTCIICHU C LCJIbIMH IIOKA3aTCIAMH; BBIIIOJIHATE TOXACCTBCHHBLIC
Hp606pa3OBaHI/IH pallnOHAJIbHBIX BLIpa)KCHI/Iﬁ Ha OCHOBC IIpaBUJI HeﬁCTBHﬁ Haa MHOI'OYJICHAMH aJ'IFe6paI/I‘-IeCKI/IMI/I I[pO6$IMI/I; BBIIIOJIHATD
Pa3JI0XKCHUC MHOT'OYJICHOB HA MHOKUTCIIN.

Yuawuiicsa nonyuum 6ozmoorcnocmo:

HAyYUTHCS BBIMIOJIHATH MHOTOIIArOBbIE MPEOOPa30BaHMs PaIlMOHATIbHBIX BBIPAKEHUH, MPUMEHSS IIUPOKHA HAOOp crocoOOB M NPUEMOB;
MPUMEHSTh TOKJIECTBEHHbIE IIPe0Opa30BaHus JJIsl PEeIIeHUS 3a7a4u U3 pa3IMuHbIX Pa3/IesoB Kypca.

YpaBHeHus.
Yuawuiicsa nayuumcsa:

pelaTh JMHENHbIE YPAaBHEHMI C OJTHOM IIEPEMEHHOM, CUCTEMBI IBYX JIMHEHHBIX YPABHEHUN C JBYMs IIEPEMEHHBIMU; [IOHUMATh YPABHEHUE KaK
BOKHEHIIYI0O MaTEMaTHYECKYI0 MOJIENb Ui ONUCAHHWs W M3Yy4eHHsS pPa3sHOOOpa3HBIX pEaJbHBIX CHUTYallud, peIlaTh TEKCTOBBIC 3a/1a4H



areOpanyeckuM METOJIOM; NPUMEHATh IpadUuecKue NpPEeACTaBICHUS U1 UCCIEIOBAaHUS ypaBHEHUH, MCCIEIOBAHUS U PELICHUs] CUCTEM
JIMHEUHBIX YPABHEHUH C IBYMs [IEPEMEHHBIMH.

Yuawuiica nonyuum 6o3moorcnocmo:

OBJIAJIETh CIIELUAIbHBIMU [PUEMaMH PELICHUS YPAaBHEHUN M CUCTEM YPaBHEHU; YBEPEHHO IPUMEHSTH annapar ypaBHEHHUH JUIsl pelIeHUs
pa3sHOOOpa3HbIX 3a/7a4 M3 MaTeMaTHUKH, CMEXHBIX NPEAMETOB, NMPAKTHUKH; MPUMEHATh Tpauueckue NpeACTaBICHUs s UCCIeIO0BaHUS
YpaBHEHMI, CUCTEM YpaBHEHUH, coJiepKalux OyKBeHHbIEe KO3 (DUIIUEHTBI.

OcHoBHBIC NOHATHSA. YK CI0BbIE (PYHKIUH.
Yuawuiicsa nayuumces:

NOHUMAaTh U UCIMOJIb30BaTh (YHKIMOHAIbHbIE MOHATUS U S3BIK (TEPMHUHBI, CHMBOJIUYECKHE 0003HAYEHHUs1); CTPOUTh Ipa(UKH 3JI€MEHTapPHBIX
(byHKLUH,; UCCe0BaTh CBOMCTBA YUCIOBBIX (DYHKIMI Ha OCHOBE M3y4eHUs MOBEACHUS UX IpaHKOB; NOHUMATh (PYHKIUIO KaK BaXXHEHUIIYIO
MaTeMaTUYECKyI0 MOJENb JUIsl ONMCAHUS MPOLIECCOB U SBIEHUIN OKPY)KAIOIIEro MHpa, IPUMEHATh (PYHKIIMOHAIBHBIN S3bIK JUISl ONUCAHUS U
UCCJIEJOBaHMSI 3aBUCUMOCTEN MEXy PU3NUECKUMH BEIMUMHAMH.

Yttaw;uﬁc;z nOJyvum 603MONCHOCMb HAYHYUMbCAL.

MMPOBOAUTL UCCIICAOBAHUSA, CBA3AHHLIC C N3YUCHUCM CBOICTB (I)YHKI_[I/II\/'I Ha OCHOBC Fpa(I)I/IKOB HU3YUYCHHBIX (I)YHKI_II/Iﬁ CTPOUTH 0oJiee CIIOXKHEIC
T pa(bI/IKI/I( KYCOYHO-3aIaHHBIC, C «BBIKOJIOTBIMU TO‘-IKaMI/I); HCIIOJBb30BaTh (I)YHKLII/IOHB.HBHBIC OpCACTaBJICHUA U CBOMCTBa (byHKI_II/Iﬁ JJIA
pCHICHUSA MATCMATHYCCKUX 3aav U3 pa3JIMYHLIX Pa3aCIOB KypcCa.

OnucarejJbHasl CTATUCTHKA.

Yuawuiica nayuumces:



HCIIOJIB30BaTh HpOCTCfIHIHC CITI0COOBI MMpEACTAaBIICHUA U aHalIW3a CTaTUCTUYCCKUX JaHHBIX.

leau;uﬁc;z nojydyum 603MOIANCHOCNb HAYUYUMbCA.!

nproOpecTy MepBOHAYAIBHBIA OMBIT OpPTaHU3aIlMM cOOpa JaHHBIX IPU MPOBEAECHUH OINpOca OOIIECTBEHHOTO MHEHHUS , OCYILECTBIIATH UX
aHAJIN3 , IPEJICTABIIATH PE3YJIbTAThl OIIPOCa B BUJIE€ TAOJIULIbI, JUarpaMMBbl.

CayuaiiHble cOOBLITHSI U BEPOATHOCTD.
Yuawuiics nayuumces:

HaxXoJuTb OTHOCHUTCIIbHYIO YaCTOTY U BEPOATHOCTDH CHy‘I&ﬁHOFO COOBITHS.

yqau;uﬁc;l noyuyum 603MOINCHOCNIb HAYUYUMbCAL.!

HpI/IO6peCTI/I OIIBIT ITPOBCACHU A CHy‘l&fIHLIX OKCIICPUMCHTOB, B TOM YHCJIC C IOMOIbKO KOMIIBIOTCPHOTO MOACIIMPOBAHUS.

8 ki1ace
K xoniy o0y4uenus B 8 kiacce o0yJaronuiics MoyquT CICIYIONTUE TPEIMETHBIC PE3YIbTATHI:
Yucjia v BLIYMCIEHUS

Hcronb30BaTh HadaJdbHBIE IPEACTABIECHUS O MHOXKECTBE JEHCTBHUTENIBHBIX YHCEN /I CPAaBHEHWS, OKPYIJIEHUS W BBIYHCICHUH,
n300paxarh IeHCTBUTENIbHBIE YUCIIa TOUKAMU Ha KOOPAUHATHOMN NpSIMOH.

[IpumeHsTh mOHATHE apUPMETHYECKOTO KBAJpPaTHOIO KOPHS, HAXOAWTh KBaJpaTHbIE KOPHHU, HCHOJIB3Ys MHpU HEOOXOAUMOCTH
KaJIbKYJISITOP, BBITOIHATH IPE0Opa30BaHMs BEIPAXKEHUH, COEpKAIUX KBaJpaTHbIE KOPHH, UCTIONb3YSI CBOMCTBA KOPHEH.



Hcnonp30Bath 3amucu O0JbIIMX U MaJbIX YHCEN C TOMOIIbIO AECATUYHBIX IpoOeii u creneHeit uncna 10.
Anredpanyeckue BbIPaKeHUs

HpI/IMeHHTB IIOHATHUEC CTCIICHU C LOCJIbIM IIOKa3aTcJIEM, BBIIIOJIHATH npeo6pa30BaHH>1 Bpra)KCHHﬁ, coAcpKamunx CTCIEHU C LEJIbIM
IIOKa3aTcCiICM.

BBINONHATE TOXACCTBEHHBIE MPEOOPa30BaHMsl PALMOHAIBHBIX BBIPAXKECHHI Ha OCHOBE IpaBWI ACHCTBUH HAJ MHOTOWICHAMH U
anreOpandecKuMu APOOSMH.

PacknanpiBaTh KBagpaTHBIA TPEXUIIEH HA MHOKUTEIIH.

[TpumensTh npeoOpa3oBaHUsl BBIPAKEHUM AJI PELIEHMs] pa3IMUHBbIX 337ad U3 MAaTEMaTHKH, CMEXHBIX IMPEAMETOB, U3 peaIbHOU
IIPaKTUKH.

YPaBHeHHﬂ H HEPAaBCHCTBA

Pemate nMHElHBIE, KBaJpaTHbIE YPAaBHEHHS U PALIMOHAJIBHBIE YPAaBHEHUS, CBOISALIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C JBYyMS
IIEPEMEHHBIMH.

[TpoBoaMTH MpoOCTEHIINE UCCIIEIOBAHNS YPAaBHEHUH U CUCTEM YpaBHEHHI, B TOM YHCJE C IPUMEHEHHEM I'paduUyecKuX MpeiCTaBIeHUM
(ycTaHaBIMBAaTh, UMEET JIM YpaBHEHHE WIIM CUCTEMa YPaBHEHUI pelleH s, €ClIi UIMEET, TO CKOJIBKO, U IIpoYee).

[lepexonuTh OT croBecHON (HOPMYJIUPOBKHU 33a1auM K €€ anreOpandeckod MOJIENH C IMOMOIIBIO COCTABJIEHUSI YPAaBHEHUS WM CHCTEMBbI
YpaBHEHUM, HUHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3aa4d MOTYYEHHBIN pe3ysbTarT.

HpI/IMeHHTB CBOIMCTBA YMCJIOBBIX HCPABCHCTB I CPaBHCHUA, OLICHKU, PCUIATH JIMHEHbIE HCEpaBCHCTBA C OJHOM HepeMeHHOﬁ n ux
CHUCTCMBI, 1aBaTh rpa(bnqecxyfo HIUTIOCTPALlUI0 MHOKCCTBA pCI_I_ICHI/Iﬁ HCEpPaBCHCTBA, CUCTCMbI HCPABCHCTB.

DOyHKIUUH

[ToHumMaTh U UCHONB30BaTh (YHKIMOHAJBHBIE MOHATHUS U S3bIK (TEPMHUHBI, CUMBOJIMYECKHE OO0O3HAuU€HUs), ONpPENENATh 3HAUEHUE
(GYHKLMU 110 3HAUEHHUIO apTyMEHTa, ONPEAEIATh CBOMCTBA (QYHKIUU 110 €€ TpaduKy.

Crpoutsb rpauku 3eMeHTapHbIX (YHKINN BUIA:



y=kix, y =X, y=x3, y = x|, y = VX, OIICBIBATH CBOICTBA YHCIOBOM (yHKIMH 110 ¢& rpaduKy.
K koH1y 00yuenus B 9 kjacce o0yJaromuiics MoJIyduT CIEAyIOIIUe TpeIMeTHbIe Pe3yIbTaThl:
Yuciia 1 BBIYUCICHUSA

CpaBHUBATH U YIOPAIOYNBATH PAllMOHAIBHBIE H UPPALIMOHAIIbHBIE YUCIIA.

BreinonHaTh apI/I(I)MeTI/I‘leCKI/IC HeﬁCTBHH C pallMOHAJIBHBIMU YUCJIaMU, COYCTAsA YCTHBIC U IMCbMCHHBIC HpI/IéMH, BBITIOJIHATH BBIYUCICHUA
C HppalliOHAJIbHBIMHU YU CJIaMU.

HaxonuTs 3Ha4Y€HUs CTENEHEN C LEJIBIMU I10KA3aTeIsIMU U KOPHEH, BBIYUCIIATH 3HAYECHHS] YUCIIOBBIX BBIPAKCHHM.

OKpyTJsITh NIEHCTBUTEIIBHBIE YUCIIA, BBIOIHIATH IPUKUJIKY PE3YJIbTaTa BEIYNCICHUH, OLICHKY YHCIOBBIX BBIPa)KEHUH.
YpaBHeHUsI M HEpaBEHCTBA

PemaTs nuHeliHbIE U KBaJpaTHbIE YpaBHEHUS, YPABHEHUS, CBOJIALINECS K HUM, IPOCTEHIINE JPOOHO-PAllMNOHAIbHBIE YPABHEHHUS.

Pemate cucteMbl IByX JMHEHHBIX YPaBHEHHU C JIByMs IIEPEMEHHBIMH M CHCTEMBI JIBYX YPaBHEHHH, B KOTOPBIX OJHO YpPAaBHEHUE HE
ABJISICTCS JINHEWHBIM.

Pemats TekcToBBIE 3a7aun aNredpanyecKuM CIocoOOM C MOMOIIbIO COCTABICHUS YPAaBHEHUS WM CUCTEMBI BYX YPAaBHEHHUU C JBYMsI
[IEPEMEHHBIMH.

HpOBO,Z[I/ITB HpOCTCfIIJ.IPIC HUCCICIOBAaHUA ypaBHCHI/Iﬁ n CUCTEM ypaBHeHHﬁ, B TOM YHUCJIC C ITPUMCHCHUCM Fpa(I)I/I‘-ICCKI/IX HpeIICTaBJ'ICHI/Iﬁ
(y'CTaHaB.HI/IBaTB, HUMECT JIN YPABHCHUC UJIN CUCTCMaA ypaBHeHPIfI peuicHus, €CJin UMECT, TO CKOJIbLKO, U l'IpOLICC).

Pemate nuHelinbie HCPABCHCTBA, KBAaJApPaTHBIC HCPABCHCTBA, 1/1306pa>1<aTL pCeHICHUC HCPABCHCTB Ha YHCI0BOH HpﬂMOﬁ, 3allMCbIBATh
PEIICHUE C TTIOMOIIIBIO CHUMBOJIOB.

Pemate cucTteMbl JTMHEHHBIX HCPABCHCTB, CHCTCMbI HCPABCHCTB, BKIIOYAIOIIHUC KBAAPATHOC HCPABCHCTBO, I/I306pa)i(aTB peuIcHue
CHUCTEMbI HCPABCHCTB HA YHCIIOBOM HpSIMOﬁ, 3aIMUChIBATh PEIICHUE C TTIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPH PEIICHUH Pa3IMYHBIX 3a7au.



DOyHKIUHA

Pacno3naBath CPYHKHI/II/I HN3YUCHHBIX BHIOB. Iloka3wsIBaTh CXEMaTHYCCKH PacCIioJIOKCHHUE Ha KOOpI[PIH&THOfI IIJIOCKOCTH l"pa(l)I/IKOB

dymkumit Buga: y = kx, y =kx + b,y = k/x,y = ax? + bx + ¢, y = X%, y = \x, y = ||, B 3aBHCHMOCTH OT 3HaYCHMII KO(DPHUIMEHTOB, ONUCHIBATH

CBOWCTBA (PYHKITHIA.

Crpouth M M300pakaTh CXEMAaTUYECKH TI'padUKH KBAaIPATHYHBIX (YHKIWH, OMUCHIBATH CBOMCTBA KBAJIPATUYHBIX (YHKIHMHA MO HX

rpadgukam.

Pacno3naBare KBajipaTHYHYIO (YHKLIHUIO TO (GOpMyIie, MPUBOAUTH MPUMEPHl KBAPATUYHBIX (YHKIUN U3 peabHOH KU3HH, (DU3MKH,

T'COMCTpHUH.
YuciaoBble MOCJI€I0BATEIbHOCTH H nmporpeccuu
Pacrnio3naBath apI/I(i)MeTI/I‘IeCKYIO N TCOMCTPUUYCCKYIO IIPOTPECCHUU IIPU PA3HBIX crocobax 3aJaHusd.

BbINOMHATE BBIUKCIEHUS ¢ UCIIOIB30BaHUEM (OPMYJ N-TO 4ieHa apu(METUYECKON U T€OMETPUUYECKOM Mporpeccuii, CyMMbI MEPBBIX N

YJIICHOB.
I/I306pa)KaTB YJICHBI ITOCJICA0OBATCIbHOCTH TOYKaMH Ha KOOpHHHaTHOﬁ IIJIOCKOCTH.

Pemate 3amaum, CBSi3aHHBIE C YHMCIOBBIMM IIOCIEOBATEILHOCTAMHU, B TOM YHCIIE 33Ja4d W3 PEaJbHOM KM3HU (C UCIOJIb30BaHUEM
KaJIbKYJIATOpPA, HIU(PPOBBIX TEXHOIOTHIA).

3. Cozep:xaHue y4eOHOI0 npeaMeTa «Ajaredpay»

7 xaacc(123uaca, 3,5uacaBHe/1eJ110)

IMoBTOpenue (5 4)

MatemaTuveckuiisizbik. MaTemaTuyeckasimoaesb(114.)



UucnosslienanreOpandyeckueBbipaxkenus. [ lepemennas. [lonyctumoe3Hauenne nepemMeHHor. Hemomyctumoe 3HaYeHHE TEPEMEHHOM.
ITepBbie MPEACTABIEHUS 0 MaTeMaTHUYECKOM A3BIKEMOMATEMATUYECKOUMO 1. JIMHENHBICYpABHEHUSACOAH O
IIepeMEHHON. JINHEeHbICypaBHEHUAKAKMATEMAaTUYECKUEMOIEITUPEAIbHBIXCUTYAL .

Koopaunarnas npsimasi, BUIbl IPOMEKYTKOB HaHEH.

JInneitnasapynxuusa(104)
KoopaunaTHasmiockocTs. AIrOpUTMOTBICKAHUSKOOPIUHATTOUKN. AJITOPUTM IIOCTPOEHHUS TOUKH B MIPSIMOYTOJIbHOMCUCTEMEKOOPANHAT.
JlunelinoeypaBHEHUE CIIBYMsI TepeMeHHbIMU. [ padukypaBHEHHUS.

Jluneiinaspynkuus. HezaBucumasinepemenHas(apryMeHT).3aBucuMasiniepeMeHHasl.
I'paduknuneitnoidynkunu. HanbonpieennanMeHbIIee3HAYCHUSTMHEHHON (D YHKIIMMHA 33JaHHOM TIPOMEXyTKe. Bo3pactanue nyObiBaHne
JTMHEWHOU (QyHKIMH.

B3aumMHoe pacrionoxeHue rpaukoB JIMHEHHBIX (QYHKIUH
CucremMblIBYXJIHHeiHBIXypPABHEHUCABYMS NepeMeHHbIMHU (144)

CucremaypaBHeHuil. PeniennecucremslypaBHeHuil. I papuueckuiimeroapenienust  cucteMblypaBHeHUH. Meroa  mojacTtaHoBKU. Mertoa
anre0panvecKoro CIOKEHUS

CI/ICTeMBI}IBYXJIHHefIHLIXYPaBHeHHfICJIByMHHepeMeHHI)IMI/IKaKMaTeMaTI/I‘IeCKI/Ie MOICIN peaHBHBIXCHTyaHHﬁ.

CrenenbcHaTypajabHbIMnoka3zaTeaem(104)

Crenens.OcHoBanuecrenenu.llokasarenscreneHn. CBOMCTBACTENIEHUCHATYPAIbHBIM
II0Ka3aresaeM. Y MHO)KEHUENIEIIEHNECTENEHENCOAMHAKOBBIMUIIOKA3aTeNIMU. CTENIEHbCHYJIEBBIM ITOKA3aTEIIEM.

OnHouweHbl.ONepaluUHATOTHOWIeHAMU(84)

Onnounen.Koappunuentonnowrena. CtanaaprapiiBuaoHowIeHa. [ Tomo0HbIC
0JTHOWICHBI. CII0’)KEHUEOTHOWICHOB. Y MHOKEHNEOTHOWICHOB. BO3Be ICHHEOTHOWICHAB HATYPAJIbHYIO CTENeHb. JleJdeHue OJHOWIeHA Ha



OJHOYJIEH.

MHuoroujieHbl. Apu(pMeTHYeCKHeONePANNUHAAMHOTo4IeHAMHU(204)

Unensl MHOTOWICHA. [IBywieH. TpexuieH. [IpuBenenne moqoO0HpIXWIeHOB MHOTOWIeHAa MHOrouneH. CTaHIapTHBIA BU MHOTOYJICHA.
CoXeHHE ¥ BRIYMTAHUE MHOTOWICHOB. Y MHOXKCHHE MHOTOWICHA HA OJJHOWICH. Y MHOKECHHE MHOTOYJICHA HA MHOTOYWICH
KBanparcymmbinkBaapatpasHoctu.PasHocTekBaipaToB.PasHocThkyO0OBHCYMMa KYOOB. JleieHue MHOTOUIeHa Ha OJTHOUICH.
Pa3sio:keHHEeMHOT04IeHOBHAMHOKHTETU(194)

BrinecenuneobmieromuoxutensizackoOku. CriocodrpynnupoBku. Paznoxxenue
MHOFO‘IJ’ICHOBHaMHO)KI/ITeJ'II/ICHOMOHII)IO(l)OpMy.HCOKpaHIeHHOFOyMHO)KGHI/I?I,KOM6I/IH3HI/II/I Pa3IMYHBIX IMPUCMOB. MGTOII BBIJACJICHUS ITIOJIHOI'O
KBaJpara.

®yukuua y = x* (10 u)

CaoiicTBa QpyHKIIMM y = X* U ee Tpaduk. ['papuyeckoe pemenue ypapHenuil. [loctpoenue rpadrika KycouHo-3aJaHHON QYyHKIUU.
JIEMEHTBI ONHCATEJIbHOM CTATUCTHKH U KoMOnHaTopuku (10 1)

Cratuctudeckas oopaboTka ganHbIX. [Ipocreiinme komOuHaTopHble 3agaun. [IpaBuno ymHoxxenus. JlepeBo BapuanToB. [lepecTranoBKu.

O6o6marmmeenoBropenue(64)

[lonarue anrebpamueckoir  apodbu.  Cokpamenue — anreOpamueckoil  npoou. ToxxaectBo. TokIECTBEHHO paBHbBIE BBIPAKEHUS
ToxnecTBeHHbIE TPeoOpa3z0OBaHUS.

8ki1ace

Yucia 1 BLIYUCJIECHUSA

KBanparuslit kopeHpb u3 uncina. [lonstue 06 uppanroHanbHOM uncie. JlecsaTuunbple NpuOIMKeHUs] UppaloHaibHbIX yucesn. CBoicTBa
apu(METHUECKUX KBAJPATHBIX KOPHEH M MX NMPHUMEHEHHE K MPeoOpa3OBaHUIO YUCIOBBIX BBIPAKCHUW W BBIYMCICHUSAM. JleHCTBHUTENbHbIC
4yucna.



Crernenb ¢ 1enbIM MOKa3zaresaeM U e€ cBoiicTBa. CTaHgapTHas 3aMuch YKUCIA.
Anredpanyeckue BbIPaKeHUs
KBanpatublit TpéxuieH, pa3ioxkeHne KBaApaTHOro TpEXUieHa Ha MHOXKHUTEIH.

Anrebpanyeckasi Apodb. OCHOBHOE CBOMCTBO anredpanyeckoil npodu. CioxeHue, BHIYUTaHUE, YMHOKEHUE, JeJICHHE anre0pandecKux
npobeil. PaninonanbHbie BEIpaXEHUS U UX MpeoOpa3zoBaHUe.

YpaBHeHUs] M HEPABEHCTBA

KBanpartnoe ypaBHenue, popMmyina KOpHEl KBaapaTHOro ypaBHeHus. Teopema Buera. Pemenne ypaBHeHU, CBOASIINXCS K JIMHEHHBIM U
kBazpaTHbIM. [Ipocrelimme 1poOHO-paliiOHaIbHbIE YPaBHEHUSI.

['padmyeckas uHTEpIpETAllUs YpaBHEHUI C IBYMs MEPEMEHHBIMU U CHCTEM JIMHEWHBIX YpaBHEHUI ¢ ABYMs MepeMeHHbIMH. [Ipumepnl
pelIeHusl CUCTEM HEJIMHEHHBIX YpaBHEHUH C ABYMs IEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 aIreOpandeckuM CriocoOoM.

YucnoBsle HEpaBEHCTBA U MX CBoOWcTBAa. HepaBeHCTBO ¢ 0HON nepeMeHHOW. PaBHOCMIIBHOCTE HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C
o/1HOI nepemeHHON. CrcTeMbl TMHEWHBIX HEPABEHCTB C OJIHOM MepeMEHHOM.

DOyHKIUHA
[Tonstue pynkuuu. O61acTb ONpeaeIeHns U MHOKECTBO 3HaueHu QyHKIuKU. CriocoObl 3a1aHus QyHKIUH.
I'paduk pynkuuu. Yrenue cBoicTB GpyHKIMH 110 €€ rpaduky. [Ipumeps! rpadukoB pyHKINHA, OTpaKaIOMIMX PEeaTbHbIE TPOLECCHI.

®yHKIMH, ONUCHIBAIOIIKE TIPAMYIO U 06PATHYIO MPOTOPLMOHALHBIE 3aBUCHMOCTH, UX rpaduku. Oynkimm y = X2,y = x5, y = VX, y=|x].
['padmyeckoe penieHue ypaBHEHUI U CUCTEM YpaBHEHHH.

9 KIIACC
Yuciia 1 BLIYUCICHUA

PaL[I/IOHa.HBHBIe qucia, uppaluoOHaJIbHBIC YKUCJId, KOHCUYHBIC U OECKOHEUHBIE JACCATUYHBIC ,Z[pO6I/I. MHOX€eCTBO ﬂCﬁCTBHTGHLHBIX YHUCCII,



JIeMCTBUTENIbHBIE YHCIA KaK OECKOHEYHbIE JeCATUYHbIE ApoOH. B3auMHO OHO3HAUYHOE COOTBETCTBUE MEKIAY MHOXECTBOM JI€HCTBUTEIBHBIX
4yyuceln U KOOPAMHATHOW NPSMOM.

CpaBHeHI/Ie I[ef/'ICTBI/ITeJIbHBIX YHCCII, apI/I(bMeTI/I‘-IeCKI/Ie [[ef/'ICTBI/ISI C I[ef/'ICTBI/ITeJIbHBIMI/I qucJiaMu.

Pa3zmepsl 00bEKTOB OKPYXKAIOIIET0 MUPA, JTUTEILHOCTh MPOLIECCOB B OKPYKAIOIIEM MHPE.

[Tpubmmk€HHOE 3HAUEHUE BEIMYUHBI, TOYHOCTD NpuOImkenus. Okpyrienue uncen. [Ipukuaka u oueHka pe3yabTaTOB BHIYUCICHUH.
YpaBHeHUs] M HEPABEHCTBA

Jlunelinoe ypaBHeHue. Penienue ypaBHEeHUN, CBOASAIIMXCS K JIMHEUHBIM.

KBanpatnoe ypaBuenue. Pemienue ypaBHeHuUH, CBOASIINXCS K KBaApaTHbIM. bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHus ypaBHeHHMA
TPEThe U YeTBEPTON CTENEHEH pa3IoKEHUEM Ha MHOKUTEIH.

Pemienue I[pO6HO'paL[I/IOHaHBHBIX ypaBHeHHfI. Penienne TeKCTOBBIX 3ada4 anre6panquKI/IM METOJA0M.

VYpaBHeHUe C ABYMs MEPEeMEHHBIMU U ero rpaduk. PemeHue cucreM OBYX JMHEHHBIX ypaBHEHHMH C JIByMs NepeMeHHbIMH. PerieHue
CUCTEM JBYX YPaBHEHHMH, OJHO M3 KOTOPBIX JIMHEHHOE, a Ipyroe — BTOpoi creneHu. I'paduyeckass nHTEpHpeTalysi CUCTEMbl YPaBHEHUN C
JBYMsI IIEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aIreOpandeckKuM CriocoOoM.
YucnoBsle HEPABEHCTBA U UX CBOMCTBA.

Penienne MMHEMHBIX HEPABEHCTB C OJHOW MEPEMEHHOU. Pelienne cuctemM JTMHEMHBIX HEPABEHCTB C OJHOW mepemeHHou. KBaapaTHbie
HepaBeHCTBa. [ padudeckas nHTEpIpeTaIys HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMHU.

DOyHKIUHA
KBanparuunas ¢pynkius, e€ rpaduk u coiicta. [lapabona, KoopAHMHATHI BEpUIMHBI Tapa0OJIbl, 0Ch CHMMETPHUH 1apadoibl.
I'paduku Gyskmmit: y =kx, y=kx + b, y = k/x, y = x%, y = \x, y = [x| u ux cBoiicTBa.

YucaoBble MOCIAEI0BATEILHOCTH | nmporpeccuu



[TonsiTre YMCIIOBOM MOCIIE0BATEILHOCTHU. 3aJaHIe [TOCIIEIOBATEIbHOCTU PEKYPPEHTHOM GopMyIioii U (opMyIioit N-ro dieHa.

ApudmeTrnueckass U reoMmerpuueckas nporpeccud. @opmyibl N-ro yjaeHa apuMeTHYecKOW W TeOMEeTPUYECKON MpPOrpeccHii, CyMMBbl
MEPBBIX N YJIECHOB.

N300pakenne wieHOB apu(METHYECKOW U T'EOMETPHUYECKOH Mporpeccuii TOYKaMHM Ha KOOPJAWMHATHOW IUIOCKOCTH. JIMHEHHBIH W
AKCTIOHEHUIHUANBHBIN pocT. CI0KHbBIE TPOLIEHTHI

4. TemaTnueckoe NJIAHMPOBaHHNe Y4eOHOIr0 MpeaMeTacAaredopa»

7 kaacc (35 Hegenb, 3,54 B He1es110, BCero 4acoB — 1234)

Nenn | Tema JlesiTeIbHOCTh YYHUTEJSI C Yy4eToM padoueit
/m NPOrpaMMbl BOCIIMTAHUSA

MartemaTudeckuii si3bik. MaTemaTudeckasi Mojieab (164)

1 becena mo Ttexnuke Oe3omacHoctu. I[loBTOpenwme. | [IpuBnexare BHUMaHUE Yy4-Ci K OOCYyXIaeMou

UYucnoBble BIpaKEHUS. nH(pOpMallMY, aKTUBU3ALMU I103HABATEIbHON JIEAT-
TH

2 UucnoBbie BbIpaXXKEHUS.

3 Pemrenne ypaBHeHUN.

4 Pemenue 3ana4 Ha coCTaBlIEHUE YpaBHEHUS.

5 JlnarHocTuyeckas KOHTpoJbHast paboTa Ha Hayauio
roja

6 YucioBble U anredpandeckue BhIPasKeHHs.




BeIpaxxeHus ¢ nepeMEHHBIMHU.

8 UYT0 Takoe MaTeMaTUYECKUH S3bIK.
9 Pemenue YIpaXHEHU I c MTOMOIUIBIO

MaTeMaTUYeCKOro s3bIKa.
10 | Yro Takoe MaTemMaTHUeCKasi MOJACIb.
11 | JIuneitHOe ypaBHEHHE C OJIHOM MEPEMEHHOM.
12 | Pemienne  NMHEWHBIX  ypaBHEHHUH ¢  OJHOHU

MePEMEHHOM.
13 | Pemienne nHMHEWHBIX  ypaBHEHHUH ¢  OJHOMU

nepeMeHHou. [IpakTukym.
14 | KoopauHatHas npsimast.
15 | HaxoxzaeHue Touek Ha KOOpAMHATHOM MPSIMOI.
16 | KonTponpHas paborta Nel «MareMaTHYEeCKHI S3BIK.

Maremarnueckast MOJIEIb»

I'padux guneitnon ¢p-umn (104)
17 | IloHsiTHE KOOPIMHATHOM TUIOCKOCTH. Nuannuuposars "u TOJIJIEPKUBATH
HCCJIEIOBATENbCKYIO Jesi-Th B paMKax peaju3aluu

18 | IlocTpoeHue Gpuryp Ha KOOPAUHATHOM IMIIOCKOCTH. WHMBHIYATBHBIX I TPYIIIOBHIX IPOCKTOB.
19 | JluneitHoe ypaBHEHHE C IByMs IEPEMEHHBIMH.
20 | [locrpoenue rpadukoB GpyHKIMA Buaa ax + by + C

=0




21

Pemenne ynpaxHeHUN Ha NIPUMEHEHHUE YPaBHECHUU
C IBYMsI IEPEMEHHBIMU

22 | IlonsaTHe TUHEWHOW (QYHKIIMN
23 | IToctpoenue rpadukoB GyHKIMiA Buga Y = KX +m
24 | Jluneitnas GpyHKIms Buga 'y = KX
25 | BzauMHOe pacnojoxxeHne TrpapuKoB JIMHEHHBIX
byHKIUH
26 | KourpoabHasi pa6ora Ne2 mo teme «JImHeiiHas
GyHkuus»
Cucrembl THHEHHBIX YPABHCHU I
27 | OcHOBHBIE TIOHSITUSI O CHCTEME JBYX JHHEHHBIX | Peann3oBbIBaTh BOCTIHUTATENbHBIE BO3MOXKHOCTH B
ypaBHEHUN pa3IMYHBIX BUAAX JES-TH: BBIBOJBI (POPMYIIL, ,MOK-BO
U a”Hanu3 GpopmyI, peleHny TeKCTOBBIX 3a/1a4
28 | Pemienue ympakHEeHM Ha COCTaBJICHHE CHCTEM
JBYX JIMHEUHBIX YPAaBHEHUU
29 | Pemienue ympakHEHHWI Ha COCTaBJICHHE CHCTEM
JBYX JIMHEUHBIX ypaBHEHUHU. [IpakTuKyMm.
30 | Merox moCTaHOBKH.
31 | Merox moacraHoBKHU. Pemnrenne cucteM.
32 | Merox mojactaHoBKH. [IpakTHKyM.
33 | I'paduueckoe pereHue ypaBHEHHH C TIOMOIIBIO




METOJa MIOACTAaHOBKHU

34 | Meron anreOpandecKoro CIoKEeHHs
35 | Meron anreOpanyeckoro ciokeHus. Pemienue
CHCTEM.
36 | I'paduueckoe pemieHHEe CHCTEM YpaBHEHHH C
IIOMOILBIO METO/A ANreOPanYecKOro CIOKEHHS
37 |3ager mo Teme «MeToAbl pelIEHHs CHCTEM
JIMHEWHBIX YPABHEHUN»
38 | Cuctembl JBYX JIMHEWHBIX YpaBHEHUH € JAByMs
NEPEMEHHBIMM ~ KaK  MaTeMaTH4eCKUe  MOJeNu
peanbHBIX CUTYALUI
39 | Cuctembl JBYX JMHEWHBIX YpaBHEHHH C JAByMs
MIEPEeMEHHbIMH  KaK  MaTeMaTH4YeCKHe  MOJeNn
peanbHBIX cuTyanuil. [IpakTukym.
40 | KonrpombsHas pabora Ne3 mo teme «CUCTEMBI IBYX
JIMHEWHBIX YPABHEHUN C ABYMsI IEPEMEHHBIMI
Crenenb ¢ HaTypaJbHBIM NoKa3aTeseM (104)
41 | Yro Takoe CTENeHb C HaTypaJbHBIM ITOKa3aTelIeM
42 | Tabnuia OCHOBHBIX CTETIEHEH ITonnepkuBaTh B JAETCKOM KOJUIEKTHBE JEJOBYIO
Ipy)eno0Hyto atmochepy.
43 | YMHOXEHUe CTENEHEH €  OJAMHAKOBBIM

OCHOBAHHUECM.




44

Jenenue creneneit ¢ 0JUHAKOBBIM OCHOBAHUEM.

45 | YMHOXEHUE U JCIICHHE CTEIEeHEW C OJMHAKOBBIM
OCHOBaHUEM.
46 | Bo3BeneHue cTEEHU B CTEIIEHb.
47 | Bo3Benenue B cTeneHb mpousBeneHus. Bo3BeaeHue
B CTEIICHb YaCTHOTO.
48 | YMHOXEHHE W JCIICHHE CTENeHelW C OJMHAKOBBIM
MOKa3aTesIeM.
49 | CgoiictBa ctenenu. [IpakTukym.
50 | KonrponbHas pabGora Ne4 mo teme «CrteneHb c
HaTypaJbHBIM MOKa3aTeIeM»
OnHouiten (84)
51 | Ilonsitue oqHouwnena. CTaHAapTHBIN BUJ oqHOWIeHa | [[puBrIexaTs BHUMaHUE Y4-CA K 1IEJIOCTHOMY acreKTy
M3Yy4aeMbIX Ha YPOKE MOHSATUH, TPUEMOB.
52 | CnoxeHre U BEIUUTAHUE OJHOWICHOB
53 | CrnoxeHre 1 BEIUMTAHUE OJHOWICHOB. [IpakTHKyM.
54 | YMHOXEHHUE OJTHOYICHOB.
55 | Bo3BeneHue ofHOYNIEHA B CTENEHb C HATYPaIbHBIM
MoKasareieM
56 | JleneHue ogHOYICHA HA OTHOWICH
57 | Jenenue onHouneHa Ha onHoueH. [IpakTukym.




58

KonTponbHast padora NeS mo teme «OmHOWICHBI U
Oorepanru HaaQ HUMW

MHuorouJieH (204)
59 | IlonsiTue MHOrOUJIEHA Wuunuuposath yu-csi K 00CYXIEHHUIO,
BBICKAa3bIBAHUIO CBOETO MHEHUS, BBIPAOOTKE CBOETO

60 | CnoxeHue U BBIUMTAHHUE MHOTOYJICHOB OTHONICHHS 1O TOBOAY H3ydaeMoil Ha ypoOKe
61 | Cnoxenue u BBIUMTAHUE wHorowrenos. | MHdopMaLm.

[IpakTukym.
62 | Cnoxenue u BBIUMTAHUE MHOTOYJICHOB.

[IpakTukym.
63 | YMHOXXEeHHE MHOTOWIEHA Ha OJTHOWIEH
64 | YMHOXeHue MHOTO4JIeHa Ha OJTHOUJIEH.

IIpaxTukym.
65 | YMHOXXEeHHE MHOTOYIEHA Ha MHOTOUJIEH
66 | YMHOXEHHE MHOTOWICHA Ha MHOTOWIEH.
67 | YMHOXEHHE  MHOTOWIEHa  Ha  MHOTOYJIEH.

[IpakTukym.
68 | YMHOXeHWE  MHOTOWIEHa  Ha  MHOTOYJIEH.

[IpakTukym.
69 | 3ager mo Teme «ApudMeTHUeCKHue OTepali HaJ

MHOTO4JICHAMM
70 | ®opMyIbl COKPAIICHHOTO YMHOXKEHUS




71

PasnocTs kBanpaToB

72 | PazHOCTh M cymMMa KyOOB
73 | [lonHBIN 1 HEMIOJIHBIN KBaapaT
74 | IlonHBIN 1 HEMIOJIHBIN KBaapaT
75 |3ager mo Teme «DOpPMYNIBI  COKPAIICHHOTO

YMHOXEHUS
76 | JleeHHe MHOTOYICHA HA OJHOYICH
77 | Jlemenue MHOTOYJICEHA HA OJTHOYJICH
78 | KonrpompHas pabota Neb 1mo Teme «MHOTOUICHBI |

oTiepariy HaJl HUMI)

Pa3jioxkenue MHOTOYJIeHA HA MHOKUTeH (199)
79 | Pa3noxeHre MHOTOWICHOB Ha MHOKUTEIH Wuutuuposats u TTOJIJICP’KUBATh
UCCIICIOBATEIILCKYIO Jes-Th B paMKax peaju3aluu

80 | BriHecenue 00MIEr0 MHOKHTES 32 CKOOKH WHMBHIYATHHBIX 1 TPYIIOBBIX IPOEKTOB.
81= | BeiHecenue 0OImEro MHOXHTENS 32 CKOOKH.

[IpakTukym.
82 | Crocob rpynmnupoBKU
83 | Crocob rpynnupoBku. [IpakTHKyM.
84 | Croco6 rpynnupoBkuU. [IpakTHKyM.
85 | Paznoxenwe MHOrouwieHa Ha MHOXHUTEIU C

MOMOIIBI0 (POPMYIT COKPAIIICHHOTO YMHOXEHHUS: a2 -




B’=(a—B)(a+B)

86 | PaznoxkeHue MHOTOWIEHAa HA MHOXUTEIH C
MOMOIIBI0 (POPMYJT COKPAIICHHOTO YMHOXKCHUS: a2
+2aB + B> = (a + B)* a’- 2aB + B> = (a — B)?

87 | Pasnoxxenue MHOrowieHa Ha MHOXKUTEIU C
MOMOIIBI0 (POPMYJT COKPAIIIEHHOTO YMHOXCHHUS: a3 -
B3 = (a-B)(a’t+aB+B?); a3+ B3 = (a+B)(a*-aB+B?)

88 | PasnoxkeHue MHOTOWwIeHa HAa MHOXHUTEIH C
MOMOIIBI0  (OPMYJT COKPAIIIEHHOTO YMHOXCHUS.
[IpakTukym.

89 | 3auer mo TeMe «PaziiokeHHWe MHOrO4WIeHa Ha
MHOYHUTEIH C IMOMOINBI0 (OPMYNT COKPAIEHHOTO
YMHOXKEHUS

90 | PasznokeHue MHOTOWIEHA HA  MHOXHUTEIH C
MTOMOIIIbI0 KOMOWHAIIMN Pa3TUYHBIX IPHEMOB

91 | PasznoxkeHne MHOrO4WIEHa HAa MHOXKHUTEIH C
MOMOIIBI0 KOMOWHAIMK  Pa3IUYHBIX MPHUEMOB.
[IpaxTukym.

92 | 3auer mo TeMe «Pa3nokeHHWe MHOrodjieHa Ha
MHOYHUTEIH C TOMOIIbI0 KOMOMHAIMN Pa3TUUHBIX
MIPUEMOBY

93 | AnreOpanyeckue apoOu

94 | Cokpamenue aareOpandeckux Apooeit




95 | Cokparmienue anreOpanvdecKux TIPOOCHA.
[IpakTukym..
96 | Toxnectsa.
97 | KontponbHas padora Ne7 mo teme «Pa3znoxkeHue
MHOTOYJICHOB HA MHOXKUTEIIN»
I'padux kBaaparuunoi ¢-uu (104)
98 | dyukuus BUgAay = X2 ee cBOWCTBA M rpaQuK.
99 | Oynkuusa Bugay = x? ee cBoiicTBa U rpaduK. Nuannuuposars y4-CsA K 00CYKICHHUIO,
BBICKa3bIBAHUIO CBOETO MHEHUS, BBIPAOOTKE CBOETO
100 | Ilpaktuueckass pabora 10 TSMe «IlocTpoeHue | (oo ot o MOBOJY W3yuaeMmoil Ha ypoKe
rpaduKoB QyHKIUHI BUIay = X~ » HHGbOpMAIH
101 | I'padpuueckoe perieHue ypaBHeHU I
102 | I'papuueckoe perieHne ypaBHeHUH
103 | 3nauenue 3anucu y = f(x) B MaTeMaTHKe
104 | ITocTpoeHune KycouHO-3aJaHHbIX (YHKLUH
105 | IToctpoenue KYCOYHO-3a/IaHHbIX byHKIH.
[IpaxTukym.
106 | ITocTpoenue KYCOYHO-3a/IaHHBIX byHKIH.
[IpaxTukym.
107 | KontponbHas pabora Ne® mo teme «DyHKIus y =

x%y»




DJjieMeHThl KOMOMHATOPUKHU M cTaTUCTUKH (104)

108 | lannsle. Panpl nanabix. Tabnuia pacripeaeieHus Nunnmmrposath y4-cs K 00CYXJICHHIO,

BBICKAa3bIBAHHWIKO CBOCIO MHCHUI, BBIpa6OTK€ CBOC€TO

109 | Yacrora. Tabnwuia pacrpeaeieH s 9acToT. OTHONICHHS 1O TOBOAY H3ydaeMoll Ha ypoOKe

110 | Yacrora.  Tabmuma  pacrnpeneieHuss  4acToT. undOpMAIH

HpOHeHTHHe YaCTOThI

111 | 'pynnupoBKa JaHHBIX

112 | I'pynnupoBka gaHHbIX. [IpakTHKYM.

113 | [Ipocrefimue KOMOMHATOPHBIC 3amadd. l[IpaBuio
YMHOKEHHUSI.

114 | JlepeBo BapuaHTOB.

115 | Iloxcuer BapuaHTOB ¢  TOMOIIBI0  Tpados.
[TepecranoBku

116 | Pemenue 3amay 1o TEME «DIIEMEHTBI
KOMOUHATOPUKI

117 | Pemenue 3a1a4 o TEME «IIIEMEHTE]
KOMOWHATOPUKI

IToBTOpenue (64)

118 | O6o6maromee mosropenue. @ynknuu u rpadpuku. | [IpuBiekaTh BHUMaHUE Y9-CSl K IIEJIOCTHOMY aCIIeKTY
M3y4aeMbIX Ha YPOKE TOHSTHI, TPUEMOB.

119 | JIuneiinble ypaBHEHUS U CUCTEMBI YPaBHEHUI

120 | JIuneiiHble ypaBHEHUS W CHCTEMBl YypaBHEHUH.




Pemenue TeKCTOBBIX 3aj1ad.

121 | KonTpomawsHas paboTta (uToroBas)

122 | 3amuTa mpoeKToB

123 | 3amuTa MpoeKToB

TEMATHUYECKOE IINTAHUPOBAHHUE
8 KUIIACC

KoimmuectBo
4acoB
Ne n/m s
HaumeHnoBaHue pa3iesioB u TeM OTBOJAMMBIX
HA OCBOCHHE
TeMbl
Yucaa u Bruuciaenns. Ksagparnoie 15
KOPHHU
1 KBaaparHbIil KOpEHB U3 YUCIa 1
2 [TonsaTue 06 UppaMOHAIBHOM YHCIIE 1
3 JlecaTuunble TpUOINKEHUS 1
UPPaIMOHAIBHBIX YHCET
4 JlecaTuunble TpUOINKEHUS 1
UppalMOHATIBHBIX YHCET
5 JlelicTBUTEIbHBIC YHCIIA 1

Moayab «IIIKOJIBHBIH YPOK»

JleATeJIbHOCTD YYHUTEJISI ¢ y4eTOM

paboueii mnporpaMmmbl Kanenaapsp codbiTuii
BOCIIUTAHUS
IIPUBJICYUCHUE BHUMAHHUS 1 cents6ps: leHb
00yYaromuxcst K HeHHOCTHOMY 3HAHUH

ACIICKTY U3Yy4YaCMbIX Ha YPOKax

MIPEIMETOB, SIBIICHUN U COOBITHH,
MHUIUUPOBAaHUE O0CYXACHUMH,
BBICKA3bIBAaHUI CBOETO MHEHUS,

8 ceHTAOpS:
BBIPaOOTKH CBOET0 JIMYHOCTHOTO .
MexnyHapoaHbIH 1€Hb
OTHOLIEHMSI K U3y4aeMbIM
) pacnpocTpaHeHHUsI
COOBITUSAM, SBJICHUSAM, JINLAM;
IPaMOTHOCTH

MNPUMCHCHUC MHTCPAKTUBHBIX




6 BxoaHo# KOHTPOJIb 1 bopM yuebHOI pabOThI —
7 CpaBHEHHE TCUCTBUTEIBHBIX YHCEIT 1 MHTCJUICKTYaJIbHbIX,
8 Apudmerndeckuii KBaapaTHBIH KOPECHb 1 CTUMYITHPYIOIIHNX MO3HABATCIIBHYIO
5 MOTHBAIIHIO, UTPOBBIX METOJTUK,
9 VYpaBHeHue BUa X* = a 1 o
5 JUCKYCCH, JarOIINX BO3MOKHOCTD
10 CBOI/IC;FBa apuQMeTHYECKUX KBaIPATHBIX 1 MPUOOPECTH OIBIT BEICHUS
KOpHCH KOHCTPYKTHBHOI'O JMAJIOra
11 CaotlicTBa apuMeTUYECKUX KBAAPATHBIX 1
KOpHEU
12 [IpeoOpa3oBaHKe YUCIOBBIX BBIPAKCHHM, 1
coJIeprKalIiX KBaJipaTHbIE KOPHU
13 [TpeoOpazoBaHre YHCTOBBIX BBIPAXKEHUH, 1
COJIepIKaNINX KBaIpaTHBIC KOPHU
14 [IpeoOpa3oBaHKe YHCIOBBIX BBIPAKCHHM, 1
CoJIeprKalIiX KBaJpaTHbIE KOPHU
15 [TpeoOpazoBaHre YHCTOBBIX BBIPAXKEHUH, 1
COJIepIKaINX KBaJIpaTHBIC KOPHH
Yucna u BerunciaeHus. CTeneHs ¢ mebiM 7
noka3arteJjem
16 CrerneHs ¢ 1eJbIM NT0Ka3aTeaeM 1 MIPOSIBJIEHUE JIEATEIBHO
CranpapTHas 3anuch yncia. Pazmepsl HEHHOCTHOT'O OTHOIUCHHUSA K 1 okTs10ps:
00BEKTOB OKpY’KaroIIero Mupa (ot HCTOPUYECKOMY H KyIETYPHOMY MexnyHapoaHbIl JEHb
17 3JIEMEHTAPHBIX YACTHUIL 10 KOCMUYECKHX 1 HACJIENIO CBOCI'O U IPYIuX MY3bIKH
00BEKTOB), UIUTEIHLHOCTH MPOIIECCOB B HapooB Poccnw, TpaauimsiM,
OKpY’KaroIleM MUpe Mpa3aAHUKaM, TaMATHUKAM
18 CBOJiCTBA CTETIEHH C LIENTBIM TT0Ka3aTeIeM 1 HapOZIOB, MPOMKHBAIOLIAX B pOAHON
crpane — Poccuu; 5 oxra0ps: Jle
. KT0ps: JleHpb
19 CBoiicTBa CTENEHU C 1I€JIBIM NTOKa3aTelieM 1 p
YUUTENS
20 CBoiicTBa CTENEHU C 1IEJIBIM NTOKa3aTelleM 1
21 CBOICTBA CTEIIEHHU C LEILIM ITOKA3aTEIEM 1
22 CBOJICTBA CTEIIEHHU C LIEJIBIM ITOKA3aTEIEM 1
AJiredpanyecKue BbIpasKeHHusl. 5




KBaaparHbiii TpéxusieH

23 KBaapatHpiii TpEXusieH 1 MMOHUMaHHUE CIeU(PUKN TPYIOBOM
24 KBaapatHpiii TpEXusieH 1 ACATCIBHOCTH, PEryIMpOBaHus
o5 Pa3noxenne kBaspaTHOTroO TpEXUWIeHa Ha 1 pr;[Ol%BIX OTHOIICHHH,
MHOKITEINH caMz)o pasoBanis 1
; npodeccruoHaIbHON
PasnoxxeHne kBagpaTHOTO TPEXUJIEHA HA P
26 1 CaMOIIOATOTOBKH B
MHOXKUTEITH
K . UH()OPMAIIMOHHOM
OHTPOJIbHAs pa0boTa 10 TEMaM BBICOKOTEXHOJIOTUYECKOM
”"
27 KBaupaTm:Ie kopHU. CTeneHu. 1 obIecTBe
KBaapartnblii Tpexusien"
AJiredpanyeckue BbIPaKeHHUsI. 15
Anredpanyeckasi 1podb
28 Anrebpanueckas 1poOb 1 MIPUMEHEHHUE HHTEPAKTUBHBIX
29 JonycTrMble 3HaUYEHUS IEPEMEHHBIX, 1 opM y4eOHOM pabOThI —
BXOJIALINX B alredpandeckue BoIpakeHus HHTCJUICKTyaJIbHBIX,
30 JlomycTiuMble 3HaUYSHHST TEPEMEHHBIX, 1 CTUMYJTHPYIOINX MO3HABATCIILHYIO
BXOJISIIUX B alreOpanyeckre BhIpaKeHUs MOTHEBALIMIO, UTPOBLIX METOHK,
. . JCKYCCHH, TafOIUX BO3MOXHOCTb
31 OcHOBHOE CBOWCTBO anredbpanyeckoit Apoou 1
. pHOOpeECTH ONBIT BEIEHUS
32 Coxparmenne apodeit 1 KOHCTPYKTHBHOTO JIMAJIOTa;
33 Cokpatenne npodeit 1 IPYyNIoBOi paboThl, KOTOpPast yUUT
34 Coxkparienue apodeit 1 CTPOUTH OTHOIIICHUS U
35 CroxeHne, BEIYUTaHUE, YMHOXKEHUE U 1 ACUCTBOBATH B KOMAHIC,
JeNieHne anrebpanveckux apobeit CIIOCOOCTBYET PA3BUTHIO
KPUTUYECKOTO MBIIIJICHHUS;
CrnoxeHue, BBIYMUTaHUE, YMHOKEHHUE U
36 . 1 o0y /IeHNE 00YJaIOIIXCS
JIeJICHUE aJreOpandeckux apooeit
C co0JII0/1aTh HOPMBI TOBEJICHUS,
37 JIOXKEHHUE, BL6I‘-II/ITaHI/Ie, yMH0>é<e£me u 1 MpaBkIa OGIICHNs CO
JICTICHAC AITCOPANICCKUX IPOOCH CBEPCTHUKAMH U TeJJarOTNYeCKUMHU
38 CrnoxeHne, BRIYUTaHUE, YMHOKEHHE U 1 PaBGOTHUKAMH, COOTBETCTBYIOLLHE
JICTICHHE alredpaudecKux Apoodeit yKi1aay o01eo0pa3oBaTenbHON
39 [IpeoOpazoBanue BEIpAXKEHHIA, COACPIKALIIX 1 OpraHu3aIiy, yCTAaHOBJICHUE

anreOpanveckKue Jpoou




[IpeoOpa3zoBanue BbIpaX)EeHHI, CoaepIKaluX

MOAJICPXKKY T00POKETATEITHBHOM

40 1
anreOpanyeckue Apoou aTMocQepsl;
a1 [IpeobpazoBanue BeIpaxXeHUU, COEPKAIINX 1 OpraHu3anunio HaCTaBHU4ECTBA
anredbpandeckue 1podu MOTHBHPOBAaHHBIX U
SPYAUPOBAHHBIX O0YUAIOIINXCS
HaJl HEyCIIEBaOIIMMHU
O/IHOKJIACCHHKaMH, B TOM YHCJIIE C
42 KOHTpOJIbHaH paﬁOTa o TeMe 1 0COOBIMU 06pa30BaTeJILHLIMI/I
"Auredpaunyeckas 1poon " MOTPEOHOCTSIMH, JAIOIIETO
00yyJaroumMcs CoruaibHO
3HAUYUMBIN ONBIT COTPYAHUYECTBA
Y B3aMHOU NTOMOILH
YpaBHeHnus u HepaBeHcTBa. KBagpaTHbie 15
YPABHEHHUA
43 KBagpatHoe ypaBHeHHE 1 WHULIMUPOBAHUE U MTOJJIEPKKY
44 Henomgoe KBaJIpaTHOE YPABHEHHUE 1 HCCHCHOB&TGHBCKOﬁ JCATCIIBHOCTHU
45 HenonHoe kBaspaTHOE ypaBHEHUE 1 06yHaloMKXCs, MIaHMPOBAHUE 1
N BBITIOJIHCHUE UHIUBUAYATbHBIX U
46 ITos1yronoBoii KOHTPOJIb 1
b IPYIIIOBBIX IPOEKTOB
47 PopMyna KOpHEW KBaIpaTHOTO YPaBHEHUS 1 BOCITHTATENBHO HAPABICHHOCTH.
48 CDopMyna KOpHeﬁ KBaApPATHOI'O YPpaBHCHUA 1 MpOSIBJICHUE ACATECIBHO
49 Teopema Buera 1 LIEHHOCTHOTO OTHOILEHUS K
50 Teopema Buera 1 HUCTOPUYECKOMY U KYJIbTYPHOMY
HACJIETUIO CBOETO U JPYTHX 12 nexabps: Jlcus
Pemenue ypaBHeHUH, CBOIAIIUXCS K HapoaoB Poccuu; '
51 My ’ e 1 pol ’ Koncturynun
KBaIPaTHBIM MMOHUMaHWE U BEIPAKECHHE B R
N Poccuiickoit @enepanun
P - MPaKTUYECKOU NeATEIbHOCTH
52 €lIeHUE YPaBHEHUM, CBOIALIUXCS K 1 HEHHOCTh JKW3HH, 30POBBS I
KBa/IpaTHRIM 0e30macHOCTH, 3HaUEHHE JTUYHBIX
53 [Tpocreiimue ApoOHO-palMOHATLHBIE 1 YCHITH{T B COXPAHEHNH H
YPaBHCHHA YKPEIUJIEHUU CBOETO 310POBbS U
54 [pocreiimme ApoOHO-palMOHATBHbIE 1 310pOBbS APYTUX JIOAEH;
YpaBHEHUS COOJTIOArOIIIMIA TIPaBIIIA THMYHOU U
55 Pemenne TeKCTOBBIX 3a71a4 C MTOMOIIIBIO 1 OOIIECTBEHHOM 6E30MaCHOCTH, B




KBaJIpaTHBIX YpaBHEHHI

Penrenne TekcTOBBIX 3aJa4 C IIOMOIIBIO

TOM 4HciIe 6e3011acCHOr0
MOBEJICHHUS B HH(POPMALMOHHOM

56 . 1
KBaJIpaTHBIX YPAaBHEHUN cpene
57 KonTpoJsbHasi padoTa mo teme 1
"KBajgpaTrHble ypaBHeHUs"
YpaBHeHus u HepaBeHcTBa. CHCTEMBI 13
YPaBHEHU
JInHeitHoe ypaBHEHUE C IBYMsI o0y IeHUEe 00yJaroNIIXCs
58 MePEMEHHBIMH, €r0 TpaduK, IPUMEPbI 1 c00JIt0/1aTh HOPMBI TIOBEICHHUS,
peIICHHS YPaBHEHUH B IEJIBIX YUCIIAX npaBmIa OOIICHUS CO
JIluaeniHoe YpaBHEHUE C IBYyMA CBCPCTHHUKAMU U IICAArOTH4YCCKUMHU
59 MIEPEMEHHBIMH, €ro TpaduK, MIPHUMEPHI 1 paboTHUKAMHU, COOTBETCTBYIOIIHE
pElIeHUs] YPAaBHEHUH B LEJIbIX YHCIIAX yKiany o0reo0pa3oBare/bHO
JluHeiiHOe ypaBHeHHe ¢ ABYMS OpraHu3aIuy, %CTaHOBJIeHI/Ie n
60 MIEPEMEHHBIMH, €ro TpaduK, MPHUMEPHI 1 TOAACPAKKY AOOPOKEIATCILHON
pellleHus] ypaBHEHUH B IIENbIX YHCIaX aTMochepsr;
. OpTraHHU3aINI0 HACTABHIUYECTBA
Pemenue cuctem AByX TUHEHHBIX
61 . 1 MOTHBHUPOBAHHBIX U
YPaBHEHUH C JIBYMS TIEPEMEHHBIMHU
5 SPYAUPOBAHHBIX O0YUAFOIINXCS
6 Pemenue CHCTEM JIBYX JIMHEHHEIX 1 HaJl HeyCTIeBaIOIIMH
YPABHCHUH C IByMsl TICPECMCHHBIMA OJIHOKJIACCHUKAMH, B TOM YHCIIE C
63 Pemenune cucrem IBYX JIMHEHHBIX 1 0co0BIMU 00pa30BaTENbHBIMU
ypaBHeHHfI C ABYMs IIEPECMEHHBIMU HOTpe6HOCT5[MI/I, TAXOIIETO
64 [Ipumeps! perieHns CUCTEM HETUHEHHBIX 1 00yJaronuMcs ColuaIbHO
YPaBHEHHH C JIBYMS TIEPEMECHHBIMHU 3HAYUMBIHA OTIBIT COTPYAHHYSCTBA
65 [IpuMepsI peleHnst CHCTEM HEJTMHEHHBIX 1 U B3aMMHOH IIOMOIIH,
YpaBHEHHH C IBYMs IEPEMEHHBIMU HTOHUM@HHC 1 BRIDAKCHUC B
MPAKTUYECKON AESITENFHOCTH
I'paduueckas uHTEpIIpeTaLINs YpaBHEHUS C p A
. [IEHHOCTD YKU3HU, 37J0POBbSI U
66 JBYMS TIEPEMEHHBIMH U CHCTEM JIMHEWHBIX 1
9 0€30MacHOCTH, 3HAYCHUE TUTHBIX
YpaBHEHUH C IBYMsI IEPEMEHHBIMU 9
I YCHIINH B COXPAHCHHUH U
padudeckas HHTepIpeTanus YPABHEHHS C YKPETLICHUH CBOETO 3[OPOBbA H
67 JIBYMSI TIEPEMEHHBIMHU U CUCTEM JIMHEHHBIX 1

YPaBHEHUH C ABYMs IEPEMEHHBIMU

310POBbS APYTUX JIFOJEH;




Penrenne TekCTOBBIX 3aJa4 C IIOMOIIBIO

COOJTIOTAFOIIMH MpaBUIIa TUYHOU U

68 . 1 .
CUCTEM YpaBHCHUU o011ecTBEHHOH 0€30MacHOCTH
69 Pemienne TeKCTOBBIX 3a/1a4 ¢ TIOMOIIBIO 1
CHCTEM ypaBHEHUM
20 Penrenue TeKCTOBBIX 33/1a4 C MOMOIIBIO 1
CUCTEM ypaBHEHUH
YpaBHeHUsI 1 HEPABEHCTBA. 12
HepaBeHncrBa
. MPUMEHEHNUE UHTEPAKTUBHBIX 8 despains: [enp
71 HucnoBsle HEPABEHCTBA U UX CBOMCTBA 1 P THTED ¢ p UI[
dbopM yueOHOH pabOTHI — POCCHUICKON HAYKH
72 UYuciioBble HEPABEHCTBA U UX CBOMCTBA 1 HMHTCJUICKTYaJIbHBIX,
73 HepaBeHCTBO ¢ 0JTIHOM TTEpEeMEHHOM 1 CTUMYTNPYIOIIUX MO3HABATCIIBHYIO
. . MOTHUBAIIUIO, UTPOBBIX METOJIHK,
JluHeliHbIC HEPABEHCTBA C OJIHOM 9
74 . 1 JIMCKYCCHM, TAIOIUX BO3MOKHOCTD
MIEPEMEHHOM U UX PEIICHUE
5 5 pUOOPECTH OMBIT BEICHUS
75 JInnennnie quepaBeHCTBa C OTHOU 1 KOHCTPYKTUBHOTO JHAJIOTa;
[IEPEMCHHON 1 HX PCIICHUE IPYIIIOBO# pabOThI, KOTOpAst YUUT
76 JIvHeiHbIe HEPaBEHCTBA C OAHOMN 1 CTPOUTH OTHOLIEHUS U
MIEPEMEHHOMN U UX PEIICHUE JEeMCTBOBATh B KOMaHJIE,
CucreMbl TUHEHHBIX HEPABEHCTB C OAHON CHIOCOOCTBYCT PA3BHTIIO ) 21 hespas; .
77 HeDEMEHHOMN 1 HX DelICHIe 1 KPUTHUYECKOI'O MBIIIICHHUS, MC)KILYHapO)IHBII/I €Hb
p p o0y kIeHHe 00ydaromuXcs OJTHOTO S3BIKA
pona
78 CucTeMbl JIMHERHBIX HEPABEHCTB C OJHOM 1 CobII01aTh HOPMBI MTOBE IEHHS, 23 (espans: [leHb
TIEPEMEHHON U MX PellIeHHe npaBuIia OONIEHUS CO 3amuTHUKa OTedecTBa
CucTeMbl TUHEHHBIX HEPABEHCTB C OJHOU CBCPCTHHKAMH H /AT OTHHCCKIMA
79 . 1 aboTHUKaMU
MEPEMEHHOM U UX pelIeHne p
N300pakenue pereHust THHEHHOTO
80 HEPaBEHCTBA U MX CUCTEM HA YUCIIOBOM 1
IpPsIMOi
N300pakenune perieHus THHEHHOTO
81 HEpaBEHCTBA U UX CUCTEM Ha YHUCIIOBOM 1
IPsIMOi
82 KonTpoabHasi padora nmo reMam 1




"HepaBencTBa. CHcTEMbI YpaBHEeHUil"

@OyHkuun. OCHOBHbIE OHATHS 5
OpraHu3ali0 HACTaBHUYECTBA 8 mapra:
83 [Nonsarue pyHkuun 1 MOTHBHUPOBAaHHBIX U Me:xnyHapoaHbIi
APYIUPOBAHHBIX 00yUaIOIINXCS AKEHCKHUH JIeHb
84 O0nacth onpeaesIeHus] © MHOYKECTBO 1 HaJl HEYCIICBAIOINMHU
3HAYCHHI (YHKIMHI OJIHOKJIACCHUKAMH, B TOM YHCJIE C
85 CriocoGt 3ananms dyHkwmii 1 0co0bIMU 00pa30BaTEIbHBIMU
MOTPEOHOCTIMU
86 ['paduk pynkuuu 1 P
87 CaoticTBa (yHKINH, UX OTOOpakeHHE Ha 1 12 anpens: Jlens
rpaduxe KOCMOHABTHUKH
Dyukuun. Yucnossie QyHKUHU 9
88 Urenue u noctpoeHne rpagukoB QyHKIHMA 1 [IOHMMAaHUE U BBIPA)KEHUE B
30 [pumeps! rpaduKoB yHKIHIL, L IPAKTUYECKOH 1eATEIbHOCTH
OTpaKaroIKUX peaabHbIE IPOLECCHI LICHHOCTb KU3HH, 3T0POBbS 1
DYHKIMH, OMTHCHIBAIOIINE TPIMYIO H 0€301acHOCTH, 3HaUEHHE JTUYHBIX
2 (v}
90 06paTHYIO MPOHOPIUOHATEHEIE 1 YCHITHI B COXPAHCHII 1
3ABHCHMOCTH, HX rpadHKit YKPETUIEHUU CBOETO 3/10POBbsI U
91 TunepGora 1 310pPOBbS APYTUX JOAEH;
co0UTI0Iat0IIMiI MpaBUIIa JINYHON U
92 I'nnepborna 1 00I1IeCTBEHHOI 0€30IacHOCTH, B
93 Fpa(bI/IK q)yHKHI/II/I y= X2 1 TOM YHUCJIIE 6630H3.CHOFO 9 Mas. I[eHB HO6€JII>I
94 I'paduk pynkuuu y = x? 1 MOBE/IeHNS B MH(OPMaLMOHHON
OyHkun y =x2, y = x3, y = VX, y = [x]; cpene
95 rpaduyeckoe pereHre ypaBHeHHH U CUCTEM 1
ypaBHEHUU
OyHkun y =x2, y = x3, y = VX, y = [x];
96 rpaduveckoe pereHne ypaBHEHHI U CHCTEM 1
YpaBHEHUN
IToBTOpEeHuEe U 060011IeHHE 6
97 [ToBTOpEHNE OCHOBHBIX NMOHATUI U METOJIOB 1 IPUMEHEHHE UHTEPAKTUBHBIX

KypcoB 7 u 8 KJ1accoB, 0000IIeHne 3HAHUT

dbopM yuebHOH pabOTHI —




98 [ToBTOpEHNE OCHOBHBIX MOHITUN ¥ METOJIOB 1 WHTEJUICKTYaJIbHbIX,
KypcoB 7 1 8 KJ1accoB, 0000IIeHNEe 3HAHUT CTUMYJTHUPYIONINX MTO3HABATEIBHYIO
99 IToBTOpEHNE OCHOBHBIX NOHSATHUIN H METOI0B 1 MOTHBaHHUPO, HI'POBBIX MCTOJMK,
KypcoB 7 1 8 Ki1accoB, 00001IeHne 3HAHU I AUCKYCCHH, NAIOMHUX BO3SMOXHOCTD
100 IToBTOpEHKE OCHOBHBIX IMMOHATHIA U METOOB 1 EPH06P3CTH OIIBIT BCIIGHI/DI.
KypcoB 7 U 8 Kiaccos, 06001IeHNe 3HAHNH OHCTPYKTHBHOTO t1aiora,
101 I'onoBasi KOHTpPO/IbHAsA padoTa 1 FPYIIIOBOH pabOThl, KOTOpas yuHT
CTPOUTH OTHOIIICHUS U
102 [ToBTOpEHNE OCHOBHBIX MOHITUN ¥ METOJIOB 1 HeHCTZOBaTI’ B KOMaHZe,
KypcoB 7 1 8 KJ1accoB, 0000IIeHNe 3HAHMIA CTIOCOOCTBYCT pasBUTHIO
KPUTHYECKOTO MBITILICHHSI
OBIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




9 KJIACC

KoimuecTBo Moayab «IIIKOJIBHBIH YPOK»
4acos,
Ne n/n HaumeHoBaHue pa3aeioB 1 TeM OTBOJMMBIX AesTenprocTs yauTeI © .
HA OCBOCHITE y4yeToM padouel NporpaMmbl Kanennapp codbrTuii
TeMBbI BOCIIUTAHUS
Yucaa v Boluucjaenus. JleiicTBUTEIbHbIE 9
yucjaa
PanmonanpHble ynciia, uppaloHaIbHbIe MIPUBJICYEHUE BHUMAHUS 1 cenTs0pa: [enn
1 qucia, KOHEUYHbIE U OECKOHEUHBIE AeCATUYHBIE 1 o0yyJaroImuxcs K HEHHOCTHOMY 3HAaHUU
npobu aCIEKTy M3y4aeMbIX Ha ypOKax
MHOK€eCTBO IEHUCTBUTEIBHBIX YHCEIT, IPEIMETOB, SBJIEHUA U COOBITHH,
2 JEHCTBUTENBHBIC YHCIIa KaK OECKOHEUHBIE 1 VHULINAPOBAHHC 00CY K ICHHIH,
JeCATHYHbBIE IPOOH BBICKa3bIBaHUI CBOEIO MHEHUS,
B3auMHO 0THO3HAYHOE COOTBETCTBHE MEXKTY BbIPAOOTKM CBOETO JIMHOCTHOO
3 MHO>KECTBOM JIEHCTBUTENBHBIX YNCEN U 1 OTHOIICHUA K H3yqacMbIM
MHOECTBOM TOYEK KOOPANHATHOW MPSMOHN COOBITHAM, ABIEHAAM, THLAM
CpaBHEHHE IEHCTBUTENBHBIX YHCET, i/lceHTﬂ(Spﬂ' .
4 apudmeTnyeckue 1eUCTBUS C 1 ORAYHAPONHBIM JICHD
JENUCTBUTEIBHBIMY YU CIIaAMU PactipoCTParCiHA
I'PaMOTHOCTH
5 [TpubamxE€HHOE 3HAaUEHNE BEITUUNHBI, 1
TOYHOCTb TPUOIMKEHUS
6 BxoaHoii KOHTPOJIb 1
7 OxpyriieHne uncen 1
8 ITpuxuaxa 1 OLEHKA PE3Y/IbTATOB 1
BBIYHCIICHUI
9 [Tpukunka 1{ OIIEHKA PEe3yIbTaTOB 1
BBIYHCIICHUI
YpaBHeHHS U HEPABEHCTBA. Y PAaBHEHU C 14
OJHOM NepeMeHHO
10 JIuneitHoe ypaBHeHue. Pelienue ypaBHEHMI, 1 noOy>KAeHNEe 00yJaroIuXcs




CBOIAIIUXCA K JIMHEHHBIM

JIuneitHoe ypaBHeHUE. PellieHue ypaBHEHHI,

COOJI0IaATH HOPMBI TIOBEICHUS,
npaBujIa OOLICHHUS CO

1 CBOJIAIINXCS K IMHEUHBIM 1 CBCpCTHUKAMU U
12 KBagparnoe ypaBHeHue. Penienue ypaBHeHH, 1 l(js(l)[:; gigfg;iﬁférﬁg;z;“mMn’
CBOJSIIUXCS K KBaJJPATHBIM
. 0011eo0pa3oBaTebHOM
13 KBanpatHoe ypaBHeHue. Penienue ypaBHeHHi, 1 OPraHH3aLIH, YCTAHOBJICHHE 1
CBOJISIIUXCS K KBaJPATHBIM .
MOJIACPIKKY T00pOoXKenaTenbHON
14 bukBanpaTHbie ypaBHEHUS 1 aTMocdepbl;
15 BukBagparHble ypaBHEHHs 1 OPraHU3aLMI0 HACTABHUYECTBA
[Ipumeps pelieHns ypaBHEHUN TpeThel 1 MOTHBUPOBAHHBIX U
16 YeTBEPTOM CTENEHEN PA3JIOKEHUEM Ha 1 5pYAMPOBAHHBIX 00Y4aIOMIUXCS
MHOXKHUTEJH HaJ| HEYCIEBAIOIIUMHU
[IpuMepbI pellenys YpaBHEHUH TPEThEN U OMHOKJIACCHUKAMHM, B TOM HUCIC C | | ox1g6ps:
17 4eTBEPTON CTETICHEH Pa3ioKEHHEM Ha 1 0CcoOBIMU 06pa3OBATENILHBIMH MeXIyHapOIHbIH 1CHb
MHOKHTEIN MOTPEOHOCTSAMHU, JAIOIIETO My3BIKHI
18 Pemienue 1poOGHO-pallMOHANIBHBIX YpaBHEHHH 1 o6yqafomv1/1 MCA COLMATBHO
3HAYUMBIHA OTIBIT COTPYTHUYECTBA
19 Pemenue npoOHO-palinoHaNbHBIX YPaBHEHUI 1 Y B3aUMHOM TIOMOLIH, > oKT0ps: Jlenb
WHUIUUPOBAHUE U TTOJICPIKKY yauTens
20 Pemenne TeKCTOBBIX 33729 areOpandecKum 1 HcCIIeI0BATENbCKO
METOI0M JESATETLHOCTH 00 YUarOIINXCS
21 Pemennie TeKCTOBBIX 337129 areOpandecKum 1
METOJIOM
99 Pemennie TeKCTOBBIX 33724 aNreOpandeckum 1
METOJIOM
23 KonTtpoJsbHas pa6ora no teme "YpaBHeHus 1
€ 0JIHOI mepemMeHHOM"
YpaBHeHnus u HepaBeHcTBa. CUCTeMbI 14
yYpPaBHeHHUii
24 VYpaBHEHUE ¢ IBYMS IEPEMEHHBIMH U €TO 1 OOy XKJIeHNEe 00YyJarOITUXCS
rpaduk COOJIOAaTh HOPMEI IOBEICHHS,
25 VYpaBHeHHE ¢ IBYMS TIEPEMEHHBIMH U €T0 1 Tpasuia OOIICHHUS CO




rpaduk

CucreMa JIByX JTMHEUHBIX YPABHEHUH C JBYMS

CBCpPCTHUKaMU U
neaarorntdyCCKuMu paGOTHI/IKaMI/I,

26 IIEPEMEHHBIMU U €€ pelieHue . COOTBETCTBYIOIINE yKIaly
27 Cucrema n1Byx JII/IH"ef/'IHLIX YPaBHEHUH C IBYMs 1 26m606pa30BaTem’HOH
NIEPEMEHHBIMU U €€ pelleHHe PTaHH3ALIH, yCTAHOBJICHIC N
. . MOJCPIKKY 100poXKenaTeTbHON
28 Cucrema aAByX JMHEHHBIX YPaBHEHHH C ABYMS 1 ATMOCHEDSI;
TCPEMCHHBIMI 1 €€ IzemeHHe 5 OpTaHU3aIMI0 HACTABHUYECTBA
29 Cucrema aByx JTMHEHHBIX YPaBHEHHH C BYMS 1 MOTHBHPOBAHHBIX H
NIEPEMEHHBIMU U €€ peleHHe PYAMPOBAHHBIX 06YYAKOIIHXCS
Pemienue cucrem nByX ypaBHEHUH, OTHO U3 HaJl HeYCIeBaOIIUMU
30 KOTOPBIX JIMHEHHOE, a APYyroe — BTOPOH 1 OJIHOKJIACCHHKAaMH, B TOM YHUCJIE C
CTCIICHU 0CcOOBIMH 00pa30BaTEIbLHBIMU
Pemenne cucreM qByX ypaBHEHUH, OJHO U3 HOTPEOHOCTAMH, TAKOLIETO
31 KOTOPBIX JIMHEHHOE, a APYroe — BTOPOHI 1 00YYaKOIIMMCsL COLUATBHO
CTETIeH! 3HAYMMBIi OTIBIT COTPYTHUYECTBA
Pemenue cucteM IBYX ypaBHEHUIA, OTHO W3 1 B3aMMHOH OMOIIK;
32 KOTOPBIX JINHEWHOE, & JIPYyroe — BTOPOH 1 VHULNHPOBAHHUC 1 MOMICPAKKY
P — HCCIIe1I0BaTEIbCKON
Pemenne cucreM nByX ypaBHEHUMH, OTHO U3 ACATEIBHOCTH 00YHaIOMMXCH
33 KOTOPBIX JIMHEHHOE, a APYroe — BTOPOI 1
CTETIeH!
34 Fpa(bnquFas[ UHTEPIPETALNs CHCTEMBI 1
yYpaBHEHUH C IByMs IEPEMEHHBIMU
35 Pemnrenune TekcTOBBIX 3324 anreOpandeckuM 1
CIocooom
6 Pemienue TekcTOBBIX 33aau anredpandeckum 1
CIoco0oM
37 KonTtposbHasi pa6ora no teme "Cucremsl 1
ypaBHeHH'"
YpaBHeHnus u HepaBeHcTBa. HepaBencrsa 16
38 YucnoBble HEPAaBEHCTBA U MX CBOWCTBA 1 MpUBJICYCHUE BHUMAHUS
39 YucnoBble HEPAaBEHCTBA U MX CBOWCTBA 1 00Y9aIOIIMXCS K IEHHOCTHOMY




JIuHeiiHbIe HEPAaBEHCTBA C OAHON EPEMEHHOM

aCMeKTy U3y4aeMbIX Ha ypOKax

40 1 o o
U UX pelleHue MPEIMETOB, SBICHHUI U COOBITHIA,
a1 JInHeliHbIE HEPABEHCTBA C OJTHOM IIEPEMEHHOMN 1 VHHUIMHPOBAHIE 00CYXK/ICHNTA,
H UX peLICHHe BBICKA3bIBAaHUI CBOETO MHEHUS,
42 JIuHeiiHbIe HEPABEHCTBA C OAHON EPEMEHHOM 1 BBIPAOOTKH CBOETO JIMHOCTHOTO
W HX pelieHie OTHOIIECHHUS K U3y4aeMbIM
. . COOBITHSM, SIBJICHUSAM, JIULAM;
CucreMbl TMHENHBIX HEPABEHCTB C OJHOMN
43 HepeMeHHOH 1 FX pelerye 1 MIPUMEHEHUE UHTEPAKTUBHBIX
5 . (dhopM yueOHOM pabOTHI —
44 CucTeMbl TMHEHHBIX HEPABEHCTB C O/IHOM 1 MHTEIUIEKTYaIbHBIX,
IIEPEMEHHON U UX pelIeHHE CTHMYJTHPYIOLHX
45 CucTeMbl TMHEHHBIX HEPABEHCTB C O/IHOM 1 [103HABATEIbHYI0 MOTUBAIIUIO,
HGPGMGHHOI7I 1 X pCHICHHUC UT'POBBIX METOJMK, HHCKyCCHﬁ,
46 ITos1yrogoBoii KOHTPOJIb 1 JarIMUX BO3MOXHOCTh
47 KBaipaTHbIC HEPABEHCTBA U MX PEIICHHE 1 PUOGPECTH OIBIT BENICHHS
KOHCTPYKTHUBHOTO /IMAaJIOra;
48 KBagpaTHble HEPaBEHCTBA U UX pELLICHUE 1 PYKT 6 A ’
IPyNIOBOM paboThI, KOTOpas
49 KBagpaTHbIle HEPAaBEHCTBA U UX PEIICHUE 1 YT CTPOHTH OTHOMICHUS H
50 KBagpaTHble HEPaBEHCTBA U UX pELLICHUE 1 JefCTBOBATh B KOMAH/IE
I'paduueckas MHTEpIIpeTALUs HEPABEHCTB U 12 nexadps: Jlews
51 P pip P 1 Koncturynuun
CHCTEM HEPABEHCTB C JBYMsI IEPEMEHHBIMU .
Poccuiickoi @enepanuun
50 I'paduueckas MHTEpIIpEeTAUs HEPABEHCTB U 1
CHCTEM HEPAaBEHCTB C JBYMsI IEPEMEHHBIMU
53 KonTtpoabHnas pa6ora no reme 1
"HepaBencrBa'
DOyHKUHHT 16
54 KBagparuunas ¢pyHkuus, e€ rpaguk u 1 MTOHMMaHHE U BBIpAKEHHE B
CBOMCTBA MIPAKTUYECKON JIEATETbHOCTH
55 KBagparuunas ¢pyHkuus, e€ rpaguk u 1 HEHHOCTD KU3HU, 3I0POBbS U
CROICTBA 0€30MMacCHOCTH, 3HAYEHUE JTNIHBIX
56 KBanpatnunas GpyHKIms, eé rpadguk n 1 ycHMH B COXpaHCHUN 1

CBOMCTBA

YKPETJIEHUU CBOETO 3/10pPOBbS U




[TapaGoia, KOOpAMHATHI BEPUIMHBI TAPaOOJIBL,

3I0POBBS APYTHX JOJIEH;

57 1 o .
0Ch CUMMETpHH MapaboIIbl COOJTFOAAFOIINIA TIPABHIIA JIMYHOU
[Tapaboia, KOOPAMHATHI BEPIITHMHBI TAPaAOOIIBI, ¥ OOIIECTBCHHOM OC30I1aCHOCTH,

59 ITapabona, KoOpAMHATHI BEPIINHBI TApaOOIIbI, 1 TIOBE/ICHNA B HH(POPMALHOHHOMH
0Ch CHMMETPHUH TapaboJIbl cpenc,

MIOHUMaHMe creunduku
[Tapaboia, KOOPAMHATHI BEPIITHHBI TAPaAOOIIBI, o
b

60 1 TPYJIOBOH ESITEIILHOCTH

OChb CUMMETPUU NapadoJibl
peryaupoBaHus TPYIOBBIX

61 [Tapa6osna, KoOpIMHATHI BEpPIIMHBI TApaboIIbI, 1 OTHOLLEHHH, caMOOOPa30BAHNSA 1
0Cb CUMMETpPUHU 1apaldoJIbl 1pohecCHOHATBHOI

62 [Tapa6osna, KoOpIMHATHI BEpPIIMHBI TApaboIIbI, 1 CaMOIIOJTOTOBKH B
0Cb CUMMETpPUHU apaldoJIbl MH(OPMALIMOHHOM

63 I'paduku pynkmit: y = kx, y =kx + b, y=k/x, 1 BBICOKOTEXHOJIOTMYECKOM

—v3 —_ —_ 6 o
y=x3, Y=VX, Y=|X| 0o011eCTBE, TOTOBBIM YUUTHCS U

64 I'paduku dpyukmmii: y = kx, y = kx + b, y=k/x, 1 TPYMHUTBCS B COBPEMCHHOM
y=x?, y=vX, y=Ix| 00I111eCTBE;

. WHUIIMAPOBAHUE U TIOJJICPIKK
I'paduku pynkuuii: y = kx, y =kx + b, y=k/x, LMD TOMACPAHKKY

65 R B 1 HCCIIeJ0BATENbCKOM

y=X?, y=VX, y=X|
2
T . I Kx + b. vek/ JESATETLHOCTH 00YUarOIINXCS

66 pangKH bynknmii: y = kx, y = kx + b, y=k/x, 1 IUTAHKPOBAHKE M BHIMOJHEHUE
Y=, y=VX, y=[x| WHAWBUYAITBHBIX ¥ TPYIIIOBBIX

67 I'papukn dpynxumit: y = kx, y = kx + b, y=k/X, 1 MIPOEKTOB BOCIIUTATEILHON

3
y=X°, y=VX, y=[X| HAIPaBJICHHOCTH

68 I'paduku pynkuuit: y = kx, y =kx + b, y=k/x, 1
y=X?, y=VX, y=[x|

69 KonTtpoJuabHnasi padora no teme "®yHkuuu' 1
YucnoBblie NOCTEI0BATEIBLHOCTH 15

70 [ToHsATHE YUCIIOBOMN MOCIIEA0BATEILHOCTH 1 MTOHMMaHHE U BBIpAKEHHE B

71 3aziaHue TOCIEN0BATEILHOCTH PEKYPPEHTHOM 1 IPAKTHIECKOU ACATCILHOCTH 8 pespans: [lenpb
dbopmy1oii u popmynoit n-ro wieHa HEHHOCTB XU3HH, 310POBbA U POCCHIICKON HAyKH

7 ApH(METHIECKas I TeOMETPHUECKAS . 0€30I1aCHOCTH, 3HAUE€HHUE JTMUHBIX

pOTrpeccuu

YCWINN B COXPaHEHUU U




ApudmeTrnueckas U reoMeTpuyecKas

YKPCIUICHUH CBOCTO 310POBbA U

73 1 .
porpeccuu 3JI0POBbSI IPYTUX JIO/ICH;
@DopMyIIbl N-TO WieHa apuPMETHIECKON U COOJIFOAAFOLIIHIT IPABHITA INYHOI
74 reOMETPUYECKON MPOrpeCcCUid, CYMMBbI MTEPBBIX 1 1 OOIECTBEHHOH 6€30MaCHOCTH,
N WICHOB B TOM 4HcJie 6€3011acHOTO
@opmyIibl N-To WieHa apuPpMETHIECKOH U NOBE/ICHNA B HH(POPMALHOHHOM
75 Tr€OMETPUUYECKON MTPOTPECCHi, CYMMBI TIEPBBIX 1 cpene,
1 YWICHOB TOHUMAHHE cnenuuku
. TPYAOBOH JEATEIbHOCTH,
@®opmyITel N-TO WieHa apuPpMETHIESCKON U
. . PETYJIIHPOBAHUS TPYTOBBIX
76 reOMETPUUYECKOM MPOrpeccuii, CyMMBI MEPBBIX 1 .
OTHONICHUH, caMo0Opa3oBaHuUs U
N YJICHOB 9
5 npodeccrnoHaIbHOM
®opMyibl N-TO HIeHa apn(blvieTI/mecxon u CAMOTOATOTOBKH B 21 depais: }
77 TeOMETPUUYECKOM MPOrpeccuii, CyMMBI MEPBBIX 1 MH(OPMALMOHHOM Mesx1yHapOaHBIH J1eHb
1 4ICHOB BBICOKOTEXHOJIOTUYECKOM POIHOTO S3bIKa
®opMmynbl n-ro uieHa apuGMeTHIeCKoi u 00111ecTBE, FOTOBBII YUUTHCS U 23 espans: [lenb
78 r€OMETPUYECKON MPOTrPECCUIA, CYMMBI MEPBBIX 1 TPYAUTHCS B COBPEMEHHOM samuTHHKa OTeyecTBa
N 4JICHOB 00111eCTBE;
N300pakeHne 1WieHOB apu(pMeTHIeCKOi 1 noOy>kaeHne 00yJarouuxcs
79 r€OMETPUYECKON ITPOTrPECCU TOUYKAMM HA 1 co0II0AaTh HOPMBI TIOBEICHMUS,
KOOP/AMHATHOH MJIOCKOCTH IpaBuiIa OOLIEHUS CO
N300pakeHne WIeHOB apru()METHIESCKOM U CBECPCTHUKAMHA 1
80 reOMETPUIECKOMN MPOTPECCHit TOUKaMH Ha 1 TeNaroru4ecKMMH PabOTHHKAMH,
KOOPJIMHATHOM TIOCKOCTH COOTBETCTBYIOMINC yKIIaLy
N . o01eo0pa3oBaTeIbHOM
81 JIuHeWHbIN U SKCIIOHEHIIMATBHBIN pOCT 1
82 C 1 OpTaHU3aIiH, yCTAHOBJICHUE
JIOAHBIC TIPOLICHTEL MOJIIEPIKKY 100poXkKenaTeTbHON
aTMochepsl 8 mapra:
83 Cno>xHbl€ TPOLIEHTHI 1 MexayHapoaHbIi
JKEHCKH JIEHb
84 KonTtpouabHas pa6ora no teme "Uuciaosblie 1
nocJje10BareJbHOCTH "
IloBTOpEHuUe, 00001IeHNE, CHCTEMATH3 AU 18

3HAHUH




85

86

IToBTOpenue, 00001IEHNE U CUCTEMAaTH3aLHs
3HAHUMU. 3aMKCh, CPABHEHUE, IEHCTBUS C
JEHCTBUTEIbHBIMY YUCIIAMH, YUCIIOBas
psimMast

[ToBTOpeHME, 0000IIEHNE U CHUCTEMATH3AIUS
3HaHu. [IpOIICHTHI, OTHOIICHUS, TPOMOPIIUH

87

88

89

90

[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3alus
3HaHui. OKpyriieHue, MPUOJIMIKEHIE, OTICHKA

IToBTOpeHue, 0000IEHNE U CHCTEMAaTH3alNs
3HaHMU. Perienne TeKCTOBBIX 3a/1a4
apu(METHIECKIM CIIOCOOOM

IToBTOpeHue, 0000IIEHNE U CHCTEMAaTH3aLUS
3HaHMU. Pernrenne TeKCTOBBIX 3a/1a4
apu(METHIECKIM CIIOCOOOM

[ToBTOpeHme, 06001IeHNE U cUCTeMaTH3allus
3gaHui. Pemmenne TeKCTOBEIX 3a/1a4
apu(pMeTHYECKIM CIIOCOO0M

91

[ToBTOpEeHmEe, 06001IeHNE U cUCTeMaTH3allus
3HaHuil. [IlpeobpazoBanue anredOpanvaecKkux
BBIPXKEHUH, TOMYCTHUMbIE 3HAYCHHUSI

92

[ToBTOpeHme, 06001IeHNE U cUCTeMaTH3alus
3HaHuil. [IpeobpazoBanue anredOpanaecKkux
BBIPXKEHUH, TOMYCTUMbIC 3HAYCHHS

93

[ToBTOpeHmEe, 06001IEHNE U CHUCTEMATH3AIUS
3HaHui. [IpeobpazoBanue anredGpanvaecKux
BBIPXKEHUH, TOMYCTUMbIE 3HAYCHHSI

94

[ToBTOpEeHMEe, 06001IEHNE U CHUCTEMATH3AIUS
3HaHui. [IpeobpazoBanue anredOpanvaecKux
BBIPXKEHUH, TOMYCTUMbIE 3HAYCHHSI

95

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AITUS
3HaHuN. OyHKIMH: IOCTPOCHUE, CBOMCTBA
M3y4YeHHBIX (QYHKITUH

MIpUBJICYCHUE BHUMAHUS
00y4aromuxcs K IEHHOCTHOMY
aCMeKTy U3y4aeMbIX Ha ypOKax
MPEAMETOB, SIBJICHUHN U COOBITHIA,
MHULUUPOBAaHUE OOCYKICHHUI,
BBICKa3bIBAaHUI CBOETO MHEHUS,
BBIPA0OTKH CBOET0 JINYHOCTHOTO
OTHONICHUS K U3yIacMbIM
COOBITUSIM, SIBIICHUSM, JTUIAM;
MPUMECHCHUE WHTEPAKTHBHBIX
(dhopM yueOHOM pabOTHI —
WHTEJUICKTYaIbHBIX,
CTUMYJIHPYIOIINX
MMO3HABATEJIbHYIO MOTHUBAITHIO,
UTPOBBIX METOJUK, TUCKYCCHI,
JAIOIIUX BO3MOXHOCTh
MPUOOPECTH OMBIT BeICHUS
KOHCTPYKTHUBHOTO JTNAJIOTa;
TPYMIIOBO# paboThI, KOTOpas
YYUT CTPOUTH OTHOIICHUS H
JIeiCTBOBATh B KOMaH/IE,
CIOCOOCTBYET pa3BUTHIO
KPUTUYECKOTO MBIIIJICHHUS;
OpraHU3aINI0 HACTABHUYECTBA
MOTHBUPOBAaHHBIX U
IPYAUPOBAHHBIX 00YJIAIONTUXCS
HaJ| HEYCTIeBAIOITIMH
OJTHOKJIACCHUKAMH, B TOM YHCIIE C
0CcOOBIMU 00pa30BaTENLHBIMU
MOTPEOHOCTSMH, JAIOIIETO
00y4aroIuMcs COlUanbHO
3HAYUMBIH OMBIT COTPYJHUYECTBA
¥ B3aUMHOM ITOMOIIIH;

12 anpens: Jlenpb
KOCMOHABTHKHU

9 mas: [lens [ToOenpl




HOBTOpCHI/IC, O606H.[CHI/IC n cucreMarusanusa

96 3HaHui. OYHKIUU: TIOCTPOEHHUE, CBOWCTBA 1
M3y4YEHHBIX (PYHKITUH
[ToBTOpeHue, 0000IICHNE U CHCTEMaTH3aINs

97 3HaHu. yHKIMH: IOCTPOCHUE, CBOWCTBA 1
M3y4YEHHBIX QYHKITUH
[ToBTOpeHue, 0000IICHNE U CHCTEMaTH3ALIUS

98 3HaHui. OYHKIIUU: IOCTPOEHHUE, CBOWCTBA 1
M3y4YCHHBIX (pyHKIMI
[ToBTOpEeHue, 0000IICHNE U CHCTEMaTH3ALIUS

99 3Hanuil. ['paduueckoe pemenne ypaBHEHUH 1 1
UX CHCTEM
[ToBTOpEeHue, 0000IICHNE U CHCTEMaTH3ALIUS

100 3Hanuil. ['paduueckoe pemienne ypaBHeHUH 1 1
UX CHCTEM

101 I'onoBasi kOHTpOIbLHAsA padoTa 1

102 O06o0mIeHne 1 cucTeMaTu3aIys 3HaHUH 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102

VHULMMPOBAHUE U MTOAJIEPKKY
HCCIIEI0BATENBCKOU
JESITeIbBHOCTH 00YyJaroIuxcs,
IUIAHUPOBAHUE U BBIIIOJHECHUE
VWHJIMBUIYAJIbHBIX U TPYNIIOBBIX
MIPOEKTOB BOCIIUTATEIBHOMN
HaIlpaBJIEHHOCTH




5. OIIMCAHME MATEPHUAJIBHO-TEXHUYECKOI'O OBECIIEYEHMUA
OBPA3OBATEJIBHOI'O ITPOLHECCA

Y4yeOHO-MeTOANYECKOE M MATEPUAIBHO — TEXHUYECKOE o0ecrneyeHune
(119l yYEHHKOB):

o  Vyeonuxu: A.I'. MopakoBuy. Anredpa. 7 kinacc. B 2 4. Y. 1. YuyeOnuk;
A.I'. Mopnkosuy, JI.A. AnexcannpoBa, T.H. Mumyctuna, E.E. Tynpunnackas. Anreopa.
7 xnacc. B 2 4. Y. 2, 3agaunuk.2018 r

e A.I. Mopnkosuu. Anrebpa. 8 kitacc. B 2 u. Y. 1. YueOHuk;
A.I'. Mopakoswuy, JI.A. Anekcannposa, T.H. Mumycruna, E.E. Tynpunnckas. Anreopa.
8 ximacc. B 2 4. Y. 2, 3agaunuk.2018 r

e A.I. Mopnkosuu. Anrebpa. 9 kirace. B 2 4. Y. 1. YueOHuK;
A.I'. Mopakoswuy, JI.A. Anekcarnposa, T.H. Mumycruna, E.E. Tynpunnckas. Anreopa.
9 xnacc. B 2 4. Y. 2, 3agaunuk.2018 r

(nJ1s1 yumnresst):

1. Anrebpa. 7,8,9 wiacc. KonTponbHble paboThl I ydaiuxcs oO0IieoOpazoBaT. yupexn./
JILA.Anekcannpona; noa pea. A.I'.Mopakosuya. — M.: Muemo3una, 2012. — 39 c.

2. Anekcanapona JI.A. «CamocrositenbHbie paboTsl. Anredpa -7,8,9» - M.: Muemosuna, 2012

3. JIsicenko @.@D. «Y4eOHO-TPEHUPOBOYHHBIE TECTOBBIC 3aanus » - PoctoB Ha [lony: Jleruown,
2008

4. KoHTposibHO- M3MepHTeNNbHbIE MaTepuanbl. Anredpa: 7 kmacc \ Coct JL.M.MaprteimoBa. —
M.:BAKO, 2010.- 96¢.

5. Maremaruka: exxeHeieNIbHOe MprlokeHne k razetre «llepBoe ceHTAOps»
6. Mopakosuu A.I'. «Anrebpa-7,8,9» yacte 1 , yuebuuk — M.: Maemo3una, 2018
7. Mopakosu4 A.I'. «Anrebpa-7,8,9» acts 2, 3anaunuk — M.: MuemosuHa, 2018.

8.Anrebpa. 7,8,9 wmacc. KoHTposbHBIE pabOTHI Il ydamuxcsi 00IIeo0pa3oBaT. ydpex./
JILA.Anexcanaposa; nox pen. A.I'Mopakosnya. — M.: Muemosuna, 2012. — 39 c.

9.Anekcanapona JI.A. «CamocrositensHble paboThl. Anredpa -7» - M.: Muemo3una, 2012

10.  JIeicenko ®.D. «Y4eOHO-TPEHHPOBOYHHBIC TECTOBBIE 3amaHuUs » - PoctoB Ha [loHy:
Jlernon, 2008

11.  KoHTposbHO- u3MepuTelbHbie MaTepraibl. Anredpa: 7 kinacc \ Coct JL.U.MapTeiioa. —
M.:BAKO, 2017.- 96¢.



12. MaremaTtuka: exxeHenelbpHOoe IpioxeHue k razere «IlepBoe ceHTIOps»
13. Mopakouu A.I'. «Tectsl mo anredpe mis 7 — 9 kiaacco» - M.: Muemo3una, 2007

14, Mopnkosuua A.I'. «Anrebpa 7-9»: meToamueckoe mocodowe misg ydutened - M.:
Mmuemo3suna, 2014

17.  Ilporpammel. Marematuka. 5-6 i Anrebpa. 7-9 ki, Anrebpa u Havana
MareMmaruuyeckoro ananmmza. 10-11 xmi./aBr.-coct. U.U. 3ybGapea, A.I'. MopakoBuu. — M.:
Mmuemo3zuna, 2011. — 63 c.

dons HH(POPMALHOHHO-KOMIIbIOTEPHOI MO/IePKKHU y4eOHOro npoiecca
NpeAnojaaraercsi HCNoJIb30BaHHe CJAEIYIOIIMX NMPOrpaMMHO-NIeIArOTHYeCKUX CPeICTB,
peajin3yeMbIX ¢ MOMOIbI0 KOMNbIOTEPa

1. Jluoakmuueckuii 2. Humepuem-pecypcol.
Mmamepuan B pabore wucnonb3yroTcs IpEe3eHTAalUH, B3ATbIE C

e Kaprouku UL 00pa30BaTeNbHBIX CAaHTOB:
IIPOBEICHNA http://urokimatematiki.ru
CaAMOCTOATCIBbHBIX http'//interqu ru/
pabor 1o  BceM ' '
TCMaM Kypca. http://www.openclass.ru/

e Kaprouku s
IIPOBEICHHS http://festival.1september.ru/articles/subjects/1
KOHTPOJIbHBIX
pabor. http://www.uchportal.ru/load/23

e Kaprouku s

uHmBHayansHoro  Nttp://easyen.ru/
ompoca  ydaluxcs
o BCEM TEMaM

Kypca.
e Tectrl

http://karmanform.ucoz.ru

http://polyakova.ucoz.ru/

http://school-collection.edu.ru
Texnuveckue cpeacTsa 00y4eHus:

— IlepcoHanbHBIN KOMIIBIOTED

—  MyabTUMEIUIHBIN IPOEKTOP

— YcrpoicTBa BbIBOJA 3BYKOBOM HH(OpMALIUU: KOJOHKH.
— DOkpaH

— JloxymeHT-Kamepa

— HatepakTuBHAA 10CKa

6. TEMATHUKA ITPOEKTOB:


http://urokimatematiki.ru/
http://intergu.ru/
http://www.openclass.ru/
http://festival.1september.ru/articles/subjects/1
http://www.uchportal.ru/load/23
http://easyen.ru/
http://karmanform.ucoz.ru/
http://polyakova.ucoz.ru/

7 kaacc:

1. 3amaun Ha KOOPJIUHATHOM MJIIOCKOCTH.

2. Yactora pe3ynbTata. Tabnuia pacrnpeaeneHus 4acTor.
3.Merto BblieTIEHUS TTOJIHOTO KBajpara.

4. I'papuueckoe penieHre ypaBHEHUH.

5. Kycounas ¢yHKIms.

8 kanacc:

1. Monyinp yucia.

2. PannoHainpHble ¥ HppAalMOHATILHBIE YHCIIA.

3, I'papuku pyHKUMH, copeprkaliue NEPEMEHHYIO 1101 3HAKOM MOAYJIS.

4. CooTHOIIIEHUE MEXIY KOPHAMHU U KOdPPUIIMEHTaMU KBaJApAaTHOTO ypaBHEHUsS. 5. 3amauu ¢
napaMeTpami.

6. UccnenoBanue GpyHKINUN HA MOHOTOHHOCTb.

7. Pemienne KBagpaTHBIX HEPABEHCTB.

9 knacc:
1. MHOecTBa ¥ ONepaluy HaJ HUMH.
2. UccnenoBaHue pelieHni CUCTEM pallMOHATIbHBIX YPABHEHHH.

3. ®yHKUMH U TpadUKH.



