MHHUCTEPCTBO IMPOCBEINIEHUA POCCUACKOMN ®ENEPAIIIN
MysumunajabHoe o0pa3oBaHue AjlaniaeBcKoe
MysununanabHoe 001eo0pa3oBaTe/ibHOE YUpekKaeHue «ApaMalleBcKas CpeIHsAs
O0meo0pa3oBarebHas KoJa nMeHH repost Coserckoro Corosza Muxania Mantyposa»
(MOY «Apamamesckass COIL»)
624672, CepasioBckasi 00J1acTh, ¢. ApamameBo, yJ. llIkoabHas, 1
Tes/daxc 8(343)46-73-5-24

MNPUJIOKEHUE
K OOI1 MOY «<-APAMAILIEBCKAS COILL»
IIpuxa3 Ne 111 ot 29.08.2025

PABOYASA ITPOI'PAMMA

yueoHOro kypca «IIpakrukym no maremaTuke»

U1 oOydJaromuxcs 7-9 KiaccoB

Apamaiueso, 2025



MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydebHoro mpeamera «lIpakTukyMm pelieHus 3aaad Mo MaTeMaTtuke» Jis 7 — 9 KiIaccoB COCTaBlieHA Ha OCHOBE
TpeboBanuit denepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIBLHOTO CTaHJIapTa OCHOBHOTO OOIIEro 00pa3oBaHUs, NMPUMEPHOM MPOTPaMMBbI
OCHOBHOTO 00111er0 00pa30BaHMs 0 MaTEMATHKE.
[IporpamMmma opueHTHpOBaHa Ha YUEOHUKH s ydamuxcs 7 - 9 kiiaccoB 00111€00pa30BaTeIbHbIX YUPEIKIACHHUI:
e Maremaruka. Anrebpa: 7-it kiacc: 6a30BBIN ypoBeHB: yueOHUK; 15-¢ u3manue, nepepadorannoe, 7 xiace/ Makaperae 10.H., Munmtrok
H.I'., Hemikos K.W. u np.; noxn penakmueit TensikoBckoro C.A., AkinonepHoe oomectBo «M3natensctBo «IIpocBemienuey;

e Martemartuka. AnreOpa: 8-i kiacc: 6a30BbIi ypoBeHb: yueOHUK; 16-e u3nanue, nepepadborannoe, 8§ kiacc/ Makaperue FO.H., Munarok
H.I'., Hemikos K.W. u np.; nox penakmueit TensikoBckoro C.A., Akinoneproe oo6mectBo «M3natensctBo «IIpocBemnienuey;

e Martemartuka. Anre0Opa: 9-i kiacc: 6a30BbIil ypoBeHb: yueOHUK; 15-e u3znanue, nepepadborannoe, 9 kinace/ Makaperue FO.H., Munarok
H.I'., Hemikos K.W. u np.; nox penakmueit TensikoBckoro C.A., Akinoneproe oo6mectBo «M3natensctBo «IIpocBemnienue;

e Martemartuka. ['eomerpusi: 7 - 9-e¢ kiacchl: 06a30BbIid ypoBeHb: yueOHUK; 14-¢ m3maHue, nmepepaboranHoe, 7-9 kimacc/ Aranacsu JI.C.,

byry3oB B.®., Kanomues C.b. u ap., AkunonepHoe o6mectBo «3narensctBo «IIpocBenienne»

Janubiit yueOHbIlt npenMer «lIpakTukyM pemieHusl 3afjad [0 MaTeMaTHKe» JOMOJHSeT 0a30ByH0 MporpaMMmy IO MaTeMaTHhKe, He
Hapymrass e€ IeNOCTHOCTH. Hamumdwe Takoro mpeaMmera B y4eOHOM IIaHE CIIOCOOCTBYET COBEPIICHCTBOBAHWIO W PA3BUTHIO BAKHEHUITHX
MaTeMaTUYECKUX 3HAHUN U YMEHH, MPEeTyCMOTPEHHBIX IIKOJbHOW MpOrpaMMoid 1o MaTteMatuke. [IpakTukym penieHus 3aad o MaTeMaTHUKe
CHOCOOCTBYET MOBBIMIEHUIO 3(PPEKTUBHOCTH NOArOTOBKM oOydarommxcsi k OI'D u mpemycmaTpuBaeT MX MOJITOTOBKY K JajbHEHIIEMY
MaTeMaTH4YeCKOMY 00pa30BaHUIO.

Lenu mpenmera: paciiupeHrue MaTeMaTHUYECKUX 3HAHUNA OOyJaromIMXCsl, COBEPILIEHCTBOBAaHNE MaTEeMaTHUYECKON KYJIbTYphl U pa3BUTHE
TBOPUYECKUX CIIOCOOHOCTEH 00yUaroIUXCs.

Ha uzyuenue yuebnoro npenmera «lIpaktukym perienus 3aiad no MmaTemMaTuke» OTBOAUTCS 85 yacoB: B 7 kiacce — 34 yaca (1 yac B
Heneno), B 8 kiacce — 34 yaca (1 yac B Heento), B 9 kiacce — 17 gacos (0,5 yaca B Hezeno).



COJEPKAHUE OBYYEHUA
7 KJIIACC

AJITEBPA

Yucsia 1 BBIYUCTEHUS

JlpoOu OOBIKHOBEHHBIE U JIECATHYHBIE, IIEPEX0] OT OJHOU (hopMmbl 3amucu apobeit k apyroii. [loHATHE panMOHATBFHOTO YMCIIA, 3aIHCh,
CpaBHEHHME, YIOPSI0OUNBAHHUE PAllMOHAIBHBIX yucesl. ApudMeTndyeckue AeHCTBUS C pallMOHAIbHBIMU YuCiIaMu. Perienne 3a1ad U3 peaibHOMN
MPaKTUKHU HA YaCTH, HA JPOOH.

CreneHp ¢ HaTypaJIbHBIM TIOKa3aTelIeM: ONpejeNieHne, MpeoOpa3oBaHre BbIpaKEHU HAa OCHOBE ONpPEENICHUs, 3alUCh OOJIBIINX YHCEI.
[IpoueHTsl, 3aUCh MPOLIEHTOB B BUAE ApoOU U ApoOU B BUJIE MPOLIEHTOB. Tpu OCHOBHBIE 3a/1a4M Ha MPOLIEHTHI, pEHICHUE 3a7a4 U3 pealbHOI
MIPaKTUKH.

AJiredpanyeckue BbIpaKeHUs!

[IpeoOpa3oBanre OyKBEHHBIX BBIPAKEHHM, TOXKIECTBEHHO paBHbIE BBIPAXEHMsI, MpaBuiIa MPeoOpa3oBaHUs CYMM M MPOU3BEICHHUIA,
MIpaBUJIa PACKPHITHS CKOOOK U MPUBEICHUS MOJOOHBIX CIIaraeMbIX.

CBoiICTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM.

CrnoxeHue, BBIYMTAHUE, YMHOKEHHUE MHOTOWICHOB. POpMyNbl COKPAIIEHHOTO YMHOMKEHHMS: KBAaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
®opmyia pa3HOCTH KBaapaToB. Pa3noxeHrne MHOTOWIEHOB HA MHOKHUTEIH.

YpaBHeHust

JluHeitHOe ypaBHEHHE C OJHOM IMEPEMEHHOM, YUCIO KOPHEW JIMHEHHOTO YpaBHEHUS, PEIICHUE JUHEWHBIX ypaBHeHUM. CocTaBieHUE
YpPaBHEHUH IO YCIOBUIO 3aJaud. PemieHue TEKCTOBBIX 3aJau C MOMOIIBI ypaBHEHMH. lIpumepbl pelieHus TEKCTOBBIX 3a7ad C IOMOIIbIO
CUCTEM ypaBHEHMII.

D yHKUUHA

Koopaunata Touku Ha mpsimoid. [IpsimoyronbHasi cucreMa koopauHaT, ocu Ox u Oy. AOciucca U opauHaTa TOYKH Ha KOOPAMHATHOMN
wiockoctu. Jluneitnas gpynkuus, e€ rpaduk. Urenue rpaduxa nuHedHONW QYyHKITIH.

IF'EOMETPUS
Tpeyronbauk. BoeicoTta, mMenuana, OucCcekTpuca, UX CBOHCTBAa. PaBHOOEIPEHHBI M PABHOCTOPOHHUU TpeyroibHUKH. CBOHCTBA U

NPU3HAKM PaBHOOEIPEHHOro TpeyroibHuka. llpu3Haku paBeHcTBa TpeyrojdbHUKOB. Cymma yriioB TpeyrojbHHKa. BHelHue yriiel
TPEYrOJIbHUKA.

[IpssmoyromnpHbIil TpeyronbHUK. CBOMCTBO MeMaHbl IPSMOYTOJIBHOTO TPEYroJIbHUKA, TPOBEIEHHON K runotenyse. [Ipu3naku paBeHcTBa
IIPSIMOYT'OJIBHBIX TPEYTOJIbHUKOB. [IpsIMOYroJIbHBIN TPEYroabHUK ¢ yriioM B 30°.

OKpyXHOCTb U KpyT, XOpAa U JUAMETP, UX CBOICTBA. B3auMHOE pacnosoxeHue OKpY:KHOCTH U npsimol. KacarenpHas M cexkymias K
OKpyxHOCTU. OKpY>KHOCTb, BIMCaHHAsl B yroJl. BnimcanHas u onucaHHasi OKpYXHOCTH TPEYTOJIbHUKA.



8 KJIACC

AJITEBPA

Ymucna v BbIYMCICHUS

JlpoOu OOBIKHOBEHHBIE W JECATUYHBIC, IEPEX0i OT OJHOW (OpMBI 3amucu Apode K apyroi. Apudmernueckue NeHCTBUSA C
palnoHaIbHBIMU YKcaamMu. Penenue 3aqad u3 peanbHON npakTuku. KBajgpaTHblil kopeHb u3 yucia. CBoicTBa apu(PMETUUECKUX KBAJPATHBIX
KOpHEM M UX MPUMEHEHHE K MpeoOpa3OBaHMIO YHUCIIOBBIX BBIPAXKEHUM W BbIUMCICHUSM. JlelicTBUTenbHbIE uncia. CTeneHb C IebIM
nokasaresuem U e€ cBoiicTBa. CTaHapTHas 3aluCh YnCia.

AJaredpanyeckue BbIpaKeHHs

AnrebOpandeckas poOb. OCHOBHOE CBOMCTBO anredpanyeckoi npodu. CriokeHue, BBIYMUTAHUE, YMHOXKECHHE, JIeJICHUE alreOpandecKux
npob6eii. PaninonanbHble BEIpaKEHUS U UX MpeoOpa3oBaHUe.

YpaBHeHust

JInneliHoe ypaBHEHUE C OJTHOM nepeMeHHoN. KBajnpaTHoe ypaBHeHue. Penienue ypaBHEHUM, CBOASIINXCS K JIMHEHNHBIM U KBaJAPAaTHBIM.
Jlpo6HO-pannoHanbHble ypaBHEeHUS. CHUCTEMBbl JIMHEHHBIX ypaBHEHUHN ¢ JBYMs MepeMeHHbIMU. PelieHne TEeKCTOBBIX 3a/1ay airedpandeckum
CIIOCOOOM.

L0 IN10700

I'paduku dynxmmii y = kx + b, y =+/x, y = |x| u y = k/x. Urenue rpaduxos GyHKIIHiA.
I'EOMETPUA

Uetwipéxyronpauku. [lapamienorpamMm, ero mpu3HakKk W CBOWCTBA. YacTHBIE Cilydaw mapajuieorpaMMoB (NIPSMOYTOJIBHUK, POMO,
KBaJpaT), UX NpU3HAKK U cBoicTBa. Tpaneuus, paBHOOOKas Tpameuus, e€ cBoiicTBa U npusHaku. IIpsmoyronbHas Tpanenus. CpenHue JMHUU
TPEYrOJIbHUKA U TPAIlCLHH.

dopMmyibl Ui JIOLAAN TPEYrojbHUKA, apajuienorpaMma, pomoa u tpaneuuu. OTHOIIEHHE IIoaael nogoOHbIX Guryp. Beruncinenue
IUIOIIAJIeH TPEYroJbHUKOB U MHOTOYI'OJIbHUKOB Ha KJleT4yaTol Oymare.

Teopema [Tudaropa.

CuHyc, KOCHHYC, TaHI€HC OCTPOrOo yIjla MpPsMOYIOJbHOIO TpeyrojpHuka. (OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
Tpuronomerpuueckue ¢pynkuuu yrios B 30, 45 u 60°.

OKpyXHOCTb U KpYI, XOpJa U IUaMeTp, UX CBOMCTBA. B3anMHOE pacmnosokeHue OKPYKHOCTH M npsimoil. KacatenpHas u cexymas K
OKPY’KHOCTH. BrircaHHbIE M LIEHTpaJbHBIE YIVIBI, YTOJI MEXKIY KacaTeIIbHOM M XOPJAOW. YTUIBI MEXIYy XOpJaMu M CeKylnuMu. BrnmcaHHbIE U
OTIMCAHHBIE YETHIPEXYTOJIBHUKH.



9 KJIACC

AJITEBPA

Ymucna v BbIYMCICHUS

PanmonanpHble yncia, UppallMOHAJIbHBIE YKCIa, KOHEUHbIE U OECKOHEUYHBIE JIECATHUYHbIE ApoOU. MHOXKECTBO JE€HCTBUTENBHBIX YHUCEIL,
JEWCTBUTENPHBIC YHCIa Kak OECKOHEYHBIE JecATHYHble apoOu. CpaBHEHHE CHCTBUTENBHBIX YHUCEN, apu(METHUECKHe EHCTBUSA C
JNEUCTBUTEIBbHBIMU YUCIIAMHU.

Pa3mepbl 00bEKTOB OKPYKAIOIIET0 MUPA, JUTUTETLHOCTD IIPOLIECCOB B OKPYXKAIOIIEM MHpE.

YpaBHeHus1 U HePaBEeHCTBA

JInneiiHoe ypaBHeHue. PemieHne ypaBHeHNH, CBOAIINXCS K JIUHEHHBIM.

KBagpatHoe ypaBHeHue. Penienue ypaBHeHUN, CBOAAIINUXCS K KBaJpaTHbIM. bukBanpatHoe ypaBHeHue. [IpuMeps! perienns ypaBHEHUN
TpPEThEN N YETBEPTOU CTEIEHEN PA3JIOKEHUEM Ha MHOKUTEIIH.

Pemenue npoOGHO-paliioHANIbHBIX YpaBHEHUH. PellieHne TeKCTOBbIX 3a/1au alre0panyeckuM METOJIOM.

VYpaBHeHHE ¢ IBYMs MEpEMEHHBIMU M €ro rpaduk. PemieHue cuctem JByX JUHEHHBIX YpaBHEHUN C IBYyMs NepeMeHHbIMHU. Pemenue
CHCTEM JIByX YpaBHEHHUH, OJTHO U3 KOTOPBIX JIMHEHHOE, a APYroe — BTOpoil cTeneHu. Pemienne TeKCTOBbIX 3a/1a4 alredpanyeckuM crocoooM.

UucnoBble HEpABEHCTBA M MX CBOWCTBA. PelieHue JIMHEHHBIX HEPABEHCTB C OJHON mMepeMeHHOW. PemieHune cucteM JHMHEHHBIX
HEpaBeHCTB ¢ OJHOM mnepemeHHON. KBanpartHble HepaBeHCTBa. ['paduueckas MHTepIIpeTalys HEPaBEHCTB M CHCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMU.

PyHKIUU

Kpanparnunas ¢pyHKIms, eé rpadguk u coiicTsa. I'paduku ¢pynkimit: y=kx, y=kx +b, y=k/x, y=x>, y= VX, y = |[x| , 1 ux cBoiicta.

Yucii0Bble N0CJIEA0BATEIBHOCTH U POIPECCHH

Apudmernueckas U reoMmerpuueckas mnporpeccud. @opmysbl n-TO 4ieHa apu(PMETHUYECKON M reoOMEeTPHYECKON MPOrpeccuil, CyMMBI
MIEPBBIX 71 YWICHOB.
IF'EOMETPUA

Cunyc, kocunyc, Tanresc yriaoB ot 0 7o 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. POPMYIIbI TPUBEACHUSI.

Pewrenue tpeyronbHukoB. TeopeMa KOCUHYCOB U TEOpEMA CUHYCOB.

Teopema o0 Ipou3BEAECHUN OTPE3KOB XOPA, TEOPEMBI O POU3BEACHUH OTPE3KOB CEKYILIHUX, TEOPEMA O KBAJIpaTe KacaTelIbHOM.

IIpaBunbHbIE MHOTOYroiabHUKHU. JlIMHA OKpy)XHOCTH. I'pamycHas M paguaHHash Mepa yria, BBIUUCICHHE JUIMH AYT OKPYKHOCTEM.
[Inomans Kpyra, CEKTOpa, CErMEHTA.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOTI'O ITPE/IMETA «IIPAKTUKYM PEHIEHUA 3AJTAY 11O
MATEMATHUKE»

JIMYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pPe3yIbTaThl XapaKTePU3YyIOTCS:

1) naTpuoTHYecKoe BOCIINTAHME:

IIPOSIBIIEGHUEM MHTEpPEca K MPOLUIOMY U HACTOSIIEMY POCCUIICKOM MaTeMaTUKU, IEHHOCTHBIM OTHOILIEHUEM K JOCTHKEHHSIM POCCUMCKUX
MaTeMaTHUKOB M POCCUICKON MaTeMaTUYECKOM IIKOJIbI, K MUCIOIb30BAaHUIO ATUX JIOCTH)KEHUH B IPYrUX HAayKax U MPHUKIATHBIX cepax;

2) rpaxaaHcKoe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHHeE:

TOTOBHOCTBIO K BBINOJHEHUIO O0SI3aHHOCTEN TpakJaHMHA M pealv3allid €ro Ipas, NMPEACTAaBICHHEM O MaTeMaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBIEHHM, MpoIeayp IpakJaHCKOro oOuiecTBa (HampuMep, BBIOOPHI, ONMPOCHI), TOTOBHOCTHIO K
OOCY)KJIEHUIO ATHUYECKUX MpPOOJIEeM, CBSI3aHHBIX C MPAKTUYECKUM IMPUMEHEHHEM JIOCTHXKEHUI HayKd, OCO3HAHHEM Ba)KHOCTH MOPAJbHO-
ATUYECKUX MPUHLHUIIOB B IEATEIbHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOM Ha aKTUBHOE Y4YacTHE B PEUICHUHM MPaKTUYECKHX 3ajad MaTeMaTH4YeCKOW HalpaBIEHHOCTH, OCO3HAHHWEM Ba)XHOCTHU
MaTEMaTU4YeCKOT0 00pa30BaHUs Ha MPOTSHKEHUM BCEH YKU3HU Ul YCHEIIHOW MpodecCHOHATbHON EATEIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX
YMEHUH, OCO3HAHHBIM BbIOOPOM M TMOCTPOECHHUEM HHIMBMYalbHON TPAeKTOpPUU OOpa30BaHMUS U >KM3HEHHBIX IIJIAHOB C YYETOM JIMYHBIX
WHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEHH;

4) acTeTHYeCKOEe BOCIIMTaHME:

CIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M 3CTETHYECKOMY BOCIPUATHUIO MAaT€MaTHMYECKMX OOBEKTOB, 3a7ay, PELICHUH, pacCyKICHUH,
YMEHUIO BUJIETh MaTeMaTHUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUSA:

OpHUEHTAIMeN B AEATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HayYHBIX MPEICTABIEHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA,
IPUPOJIBI U OOILECTBA, TOHUMAaHUEM MaTEeMaTH4YECKON HayKH Kak c(epbl YeIOBEUYECKOH eATeIbHOCTH, 3TAoOB €€ pa3BUTHS U 3HAUUMOCTH IS
pa3BUTHUS LUBHIM3ALMK, OBJAJCHUEM SI3bIKOM MaTEMaTUKH U MaTeMaTU4YeCKOM KyJIbTYypOW Kak CpeICTBOM IO3HAHHMS MHpa, OBJIaJEHUEM
IPOCTEHIIMMH HaBbIKAMU HCCIIEI0BATEIbCKOMN 1€ TEIbHOCTH;

6) pusnueckoe BocnuTanue, HOPMHUPOBAHNE KYJIbTYPbI 310POBbs H SIMOLHOHAIBLHOI 0 0JIATOIOTY UM

TOTOBHOCTBIO NPHMEHATh MaTeMaTHUYeCKHe 3HAHUS B HHTEpPECax CBOEro 370POBbs, BEIEHHUs 37A0pOBOro obOpas3a >KU3HHU (340pOBOE
NUTaHKe, COATaHCUPOBAHHBIN PEXHUM 3aHATUN U OTIbIXA, peryispHas (uznyeckas aKTMBHOCTh), COPMHUPOBAHHOCTBIO HaBbIKa pediekcuu,
MIPU3HAHKUEM CBOETO MpaBa Ha OMIMOKY U TaKOT'o )K€ IpaBa JAPYroro 4eaoBeKa;

7) 3K0JI0THYeCKOe BOCIINTAHHE:

OpUEHTalel Ha NPUMEHEHHE MaTeMaTU4YeCKUX 3HAHUN s pelleHus 3a7ad B 00JacTH COXPAaHHOCTH OKpYXKaloIled Cpempl,
IUTAHUPOBAHUS TIOCTYNKOB M OIIGHKM HMX BO3MOXKHBIX MOCJIEJICTBHM U OKpY)Kalolled cpeabl, OCO3HAaHHMEM TIJI00AIBbHOTO Xapakrepa
HKOJIOTUYECKUX MPOOJIeM U MyTeH UX peleHus;



8) aganTanys K H3MEHAIIMMCS YCJIOBHAM COLHAILHOM M IPUPOAHON Cpebl:

TFOTOBHOCTBIO K JICUCTBHUSIM B YCJIOBHUSAX HEOINPEACIEHHOCTH, IOBBIIIEHUIO YPOBHS CBOE€M KOMIIETEHTHOCTH 4Yepe3 IPaKTHYECKYIO
NEeSITEIbHOCTb, B TOM 4YHCJE YMEHUE YYUTBCS y IPYTHUX JIIOJEH, NpUOOpeTaTh B COBMECTHOM JAEATEIbHOCTH HOBBIE 3HAHWSA, HABBIKU U
KOMIIETEHIIUHU U3 OIBITA IPYI'HUX;

HEO0X0IMMOCTHIO B (HOPMUPOBAHUN HOBBIX 3HAHHIA, B TOM YKCiIe (JOPMYIUPOBATH UAEH, TIOHSATHS, TUTIOTE3bI 00 0OBEKTaxX U SABICHUSIX, B
TOM YHCJIE paHee HEM3BECTHBIX, 0CO3HABATH IE(UIIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHTYAI[HIO, BOCIPHHHUMATh CTPECCOBYIO CHUTYallMI0 KaK BBI30OB, TpPEOYyIOUIMH KOHTpPMED,
KOPPEKTUPOBATh IPUHUMAEMbIE PELICHUS U JeHCTBUS, POPMYIHPOBATh U OLIEHUBATh PUCKU U TOCIEICTBUSA, (POPMUPOBATH OTIBIT.

METAIIPEMETHBIE PE3YJIbTATBI
IMo3naBaTebHbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiicCTBUS
ba3oBbIe Joruueckue aAeMcTBHUA:
® BBEISIBJSITH UM XapaKTEPU30BaTh CYIIECTBEHHBIC MPHU3HAKH MAaTEMaTHUYECKHX OOBEKTOB, TOHITHH, OTHOIICHWHA MEXTYy TMOHATHIMH,
dhopmMyTUpOBaTh OMPECICHNS TIOHATHH, YCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KiIacCHU(UKAIIMN, OCHOBAHMS ISl 000O0IIEeHUsS U
CpaBHEHUS, KpUTEPUHU TIPOBOIUMOTO aHAJIH3a;
® BOCIIPUHUMATh, (JOPMYIIUPOBATH U MPE0OPA30BBIBATH CYXKJCHUS: YTBEPAUTEIbHBIEC H OTPUIIATEIbHBIC, SAUHUYHBIC, YaCTHBIC U O0IIHeE,
YCIIOBHBIC;
® BBISIBJISITh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M W TPOTHUBOpeuMsi B ¢akTax, JaHHBIX, HAOIIOJCHUSX W YTBEPKICHUSX,
npeiaraTh KpUTEPUH IS BBISBJICHHS 3aKOHOMEPHOCTEH U MPOTHBOPEUHH;
® JIeJIaTh BBIBOJIBI C MCTIOJb30BaHUEM 3aKOHOB JIOTUKH, ISTYKTUBHBIX U WHIYKTUBHBIX YMO3aKIFOUCHHH, YMO3aKIIFOUCHHUI 110 aHAJIOTHH;
® pa30upaTh J10Ka3aTEIbCTBA MATEMATHYCCKUX YTBEPXKICHHH (IPsIMbIE U OT MPOTHBHOIO), MPOBOIWTH CAMOCTOSITEIBHO HECJIOXKHBIE
JI0Ka3aTelIbcTBa MaTeMaTHYECKHX (PaKTOB, BBICTPAUBATh apryMEHTAIUIO, MPHUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, 0OO0CHOBBIBATH
COOCTBEHHBIC PACCYKICHUS,
e BEIOUpaTh Croco0 perieHuss ydyeOHOW 3amaud (CpaBHHMBATh HECKOJIBKO BapHAHTOB pEIICHMs], BbIOMpATh HamOoJee MOAXOIAIINI ¢
y4€TOM CaMOCTOSATEIbHO BBIACICHHBIX KPUTEPHEB).
Ba3oBble ncciaeaoBaTebCKHeE AeHCTBHSA:
® JICTIOJIb30BaTh BOTMPOCH! KaK HCCIEAOBATENBCKUNA MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH BOMPOCH], (PUKCUPYIOIINE TPOTUBOpPEUHE,
mpo0ieMy, CaMOCTOSITENTFHO YCTaHABIMBATh NICKOMOE U JaHHOE, (POPMHPOBATh TUTIOTE3Y, APTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHUE;
® IPOBOJUTH MO CAMOCTOSITEILHO COCTABJICHHOMY IUTAHY HECTOKHBIM JKCIEPUMEHT, HEOOJBIIOE HCCIENOBAHUE IO YCTAaHOBJICHUIO
0COOCHHOCTEH MaTeMaTH4ecKoro 00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXy COOOH;
® CaMOCTOSITENIbHO (OPMYTHUPOBAaTh OOOOIIEHHUS U BBIBOJABI MO pe3ylbTaTaM MPOBEIEHHOTO HAONIOACHUS, HUCCIEIOBAHUS, OLICHUBATH
JOCTOBEPHOCTH MOJTYYECHHBIX PE3yIbTAaTOB, BHIBOJOB U 00O0OIIEHMIA;
® [IPOTHO3MPOBATH BO3MOKHOE Pa3BUTHE MIPOLIECCA, & TAKXKE BBIBUTATh IPEANOI0KEHUS O €r0 Pa3BUTUH B HOBBIX YCIOBUSIX.



Pabora ¢ undopmanueii:

® BEISBIISATH HEJIOCTATOYHOCTH U M30BITOYHOCTh HH(POPMAIIMH, JAHHBIX, HEOOXOAUMBIX JUTsl PEIICHUS 3a0a4H;

® BEIOUpATh, AaHATM3UPOBAThH, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATH MH(POPMAIIHIO PA3TMYHBIX BUIOB U ()OPM MPEIICTABICHHUS,

e BEIOHMpaTh (hOPMY TIPEACTABICHUS HHPOPMAITUH U WILTIOCTPUPOBATh PelIacMbIe 3a/1a4ll CXeMaMH, TuarpaMmMaMu, HHOW rpadukoil u ux
KOMOUHAIIUSIMH,

® OIICHUBATH HAJEKHOCTH HHPOPMAIIUH 10 KPUTEPHSIM, ITPEITI0KEHHBIM YIUTEIIEM WIH CPOPMYITHPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE yueOHbIE TelCTBHUS:

® BOCIIPUHUMATh U (POPMYTUPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBUSMH W IEJISIMH OOIIEHHUs, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh
CBOIO TOYKY 3PCHHS B YCTHBIX M IIMCHBMEHHBIX TEKCTAX, JIaBaTh MMOSCHEHUS 0 X0y PEIICHUS 3a]a9i, KOMMEHTUPOBATH MOJTydECHHBIH
pe3ynbTart;

e B Xx07Ic OOCYXJIEHUs 3aJaBaTh BOMIPOCHI MO CYIIECTBY OOCYKJaeMOW TEeMbl, MPOOJIEMBbI, pelaeMoi 3a/lay, BHICKAa3bIBaTh WJIEH,
HalleJIEHHbIE Ha TIOMCK PEIIeHHUs, COTIOCTABIISITH CBOM CYXICHHS C CYXKJICHHSIMHU JIPYrMX YYaCTHUKOB JHMANIoTa, OOHApYKUBATh
pasnuuue U CXOJCTBO MO3UIUH, B KOPPEKTHOU popme HopMyTrupoBaTh pa3HOTIACHS, CBOU BO3PAKCHUS;

® [IPE/ICTABISITh PE3YIbTaThl PEIICHUS 3a7add, OKCIIEPUMEHTA, WCCIEIOBAHMS, IIPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh dopmMar
BBICTYIUICHHUS C Y4ETOM 33/1a4 MPE3eHTALUU U 0COOEHHOCTEN ayqUTOPHH;

® TOHMMATH U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM U HHAUBUAYATLHOMN pabOThI MPHU pEHICHUH yUeOHBIX MaTeMaTHUYECKHX 3a71a4;

® IPUHUMATH LI€Jb COBMECTHOM JEsTeNbHOCTH, IJITAHUPOBATH OPraHU3alMI0 COBMECTHOM paboThl, paclpeneisTb BUIbI padoT,
JIOTOBApUBATHCS, 0OCYKIATh IPOIIECC U PE3YNIBTAT pabOThI, 00001IaTh MHCHHS HECKOJIBKUX JIFO/ICH;

® y4acTBOBATh B I'PYMIOBBIX (popmax paboThl (00CYyKIeHHs, 0OMEH MHEHHUSIMH, MO3TOBBIE IITYPMbI U JIPYTHE), BHIIOIHITH CBOIO YacTh
paboThl U KOOPIMHUPOBATH CBOM JICUCTBHUSA C APYTMMU WIEHAMHU KOMaH/Ibl, OLIEHUBATh KaYeCTBO CBOET0O BKJIaJa B OOUIHI MPOIYKT MO
KpUTEpUsIM, cHOpMyJIMPOBAaHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHble YHHBepPCaJbHbIe YUeOHbIe 1elCTBHS
Camoopranuszanmsi:

® CaMOCTOSITENIbHO COCTaBIATh IUIAH, ajTOPUTM PELICHUs 3aauu (UM €ro 4acTh), BEIOUpaTh CHOCOO pelIeHUs ¢ Y4ETOM UMEIOIINXCS

peCypcoB U cOOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PEUICHHH ¢ y4ETOM HOBOM MH(OpMALIUY.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVICKT:

® BJI/IETh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJISI IIPOIecca U pe3ysibTaTa pelleHrs MaTeMaTHIeCKO! 3a1auu;

® IPEBUICTh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPHU PEHICHUH 3a/1a4, BHOCUTh KOPPEKTHUBHI B JCATEIHLHOCTh HA OCHOBE HOBBIX
00CTOSITENHCTB, HAMIEHHBIX OITNOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIICHUBATh COOTBETCTBUE pE3yibTaTa NEATEIbHOCTH TOCTAaBICHHOW I U YCIOBHSM, OOBACHATH MPUYMUHBI JTOCTHXKEHUS WU
HEJOCTHKEHHSI 1IeTTH, HAXOTUTh OIINOKY, 1aBaTh OIIEHKY TPHOOPETEHHOMY OTIBITY.

MHNPEIMETHBIE PE3YJIbTATBI



K koHIiry o0ydenust B 7 Kjiacce 00yJarONIHiACs MOJYYUT CICTYIOIINE TPEIMETHBIC PE3yIbTaThI:

AJITEBPA

Yucna v BbIYUCTICHUS

BbInosiHATh, coyeTast ycTHbIE M MIUCbMEHHBIE TPUEMBI, apu(PMETHUECKUE IEHCTBUS C pAalMOHATIBHBIMU YU CIAMU.

HaxonuTh 3Ha4YeHUS YUCIIOBBIX BBIPAKECHUH, NMPUMEHSATh Pa3HOOOpa3HbIE CHOCOOBI M TPUEMBI BHIUMCICHUS 3HAUYCHHH JPOOHBIX
BBIPAKEHUH, cofepKalluX OObIKHOBEHHBIE U JECATUYHbIE APOOU.

[lepexoauTs OT OHOW (OPMBI 3aMMCH YHCEN K APYroi (mpeoOpa3oBBIBaTh NECATUYHYIO APOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JIECSITUYHYIO, B YaCTHOCTU B OECKOHEUHYIO JIECSITUUHYIO JIpO0OB).

CpaBHUBATh U YHOPSAJOUYMBATH PALIMOHAIIbHBIE YUCIIA.

OxpyriaTh yucia.

BBINONHATE NPUKUAKY W OLEHKY pe3yJbTaTa BBIYMCIICHMM, OLEHKY 3HAYEHUM YMCIIOBBIX BBIPA)XKCHUH. BBINOIHATE INEUCTBUSA CO
CTETEeHSIMH C HATYpaJIbHBIMH ITOKa3aTesIMU.

[IpuMeHsTh IPU3HAKK JEIUMOCTH, Pa3iokKeHHe Ha MHOKUTEIHN HaTypaJbHbBIX YHCEI.

Pemath mpakTHKO-OpHEHTUPOBAHHBIE 3aJaud, CBSI3aHHbIE C OTHOIIEHHWEM BEJIMYHH, MPOMOPIHOHAIBHOCTHIO BEJIWYHH, MPOIEHTAMH,
MHTEPIPETUPOBATH PE3YNIbTATHI PEIICHUS 3a/1a4 ¢ yYETOM OIpaHUYEHUMN, CBA3aHHBIX CO CBOMCTBAMU pacCMaTpUBAaEMbIX 0OBEKTOB.

AnredOpanyeckue BbIpasKeHU s

HaxonuTh 3HaueHnst OyKBEHHBIX BBIPAKEHUM IIPU 33JaHHBIX 3HAUCHUSIX IEPEMEHHBIX.

BeInonHATe npeoOpa3oBaHys LENO0Tr0 BEIPAXKEHHUS B MHOTOWIEH NIPUBEIEHUEM MOJOOHBIX CIaraéMbIX, pACKPbITHEM CKOOOK.

BbINONAHATE YMHOKEHHE OJTHOWIEHA HA MHOTOWIEH M MHOIOWIEHA Ha MHOTOWIEH, IPUMEHATh (JOPMYIIbl KBaJpaTa CyMMBbl U KBaJpaTa
Pa3HOCTH.

OcCyIecTBIATh Pa3oKEHUE MHOTOWIEHOB Ha MHOXKHUTEIH C MOMOLIbIO BBIHECEHHUS 3a CKOOKHM OOLIEro MHOXHTENS, I'PYHNIUPOBKU
CllaraeMblX, IPUMEHEHHs (POPMYJI COKPAILIEHHOTO YMHOXKECHMUSL.

[IpuMensaTh npeoOpa3oBaHUs MHOIOWIEHOB JUIS PELICHUs Pa3JIMYHBIX 3aJad M3 MAaTeMaTHKH, CMEKHBIX NPEIMETOB, U3 pealbHOM
IIPaKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEN C HATYpalbHBIMU ITOKA3aTeNIAMH JUIs TPE0OpPa30BaHUs BhIPAKEHHH.

YpaBHennus

Pemats inHEHBIE ypaBHEHUS C OJHOW IEPEMEHHOM, IPUMEHSIS PAaBUJIa IEPEX0AA OT UCXOIHOTO YPaBHEHUS K PaBHOCUIIBHOMY EMY.

Pemats cucTeMsl IByX JIMHEWHBIX YPAaBHEHUH C IByMS IIEPEMEHHBIMH.

CocraBiTh M pellaTh JUHEMHOE YpPAaBHEHUE WM CUCTEMY JIMHEMHBIX YpPaBHEHUH II0 YCJIOBHUIO 3a/ladd, WHTEPIPETHPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJIYy4ECHHBIN pe3yNbTar.

DyHKUUH

OTmeyath B KOOPIMHATHON MJIOCKOCTU TOYKHU MO 33JaHHBIM KOOPJIMHATaM, CTPOUTh TpapUKH JITMHEHHBIX (yHKUMHA. HaxonuTs 3HaueHue
(GYHKIMY 110 3HAUEHUIO e€ apryMeHTa.



I'EOMETPUA

Pacrnio3HaBate M3ydeHHBIE T€OMETPHUECKUE (DUTYPBI, ONPEACTATh UX B3aUMHOE PACIHOJIOKEHUE, N300pakaTh T€OMETPUIECKUE (PUTYPHI,
BBINIOJIHATh YEPTEXKU [0 YCIOBUIO 3ahaud. V3mepATh JMHEHWHBIE W YIJIOBBIE BEIMYMHBI. Pelars 3aj1adu Ha BBIYMCICHHUE JUIMH OTPE3KOB U
BEJINYUH YIJIOB.

[Tomp30BaThcs MpH3HAKAMH PAaBEHCTBA TPEYTOJBHUKOB, HMCIIOJIF30BATh NMPU3HAKKM M CBOWCTBA PABHOOEAPEHHBIX TPEYrOJbHUKOB IPH
pEIICHNN 3aa4.

[lonp30BaTbCcsi NpU3HAKAMH PABEHCTBA IPSAMOYIOJIBHBIX TPEYrOJIbHUKOB, CBOMCTBOM MEAMAHBI, IPOBEAEHHOM K THUIIOTEHY3€
MIPSIMOYT'OJIBHOTO TPEYTrOJIbHUKA, B PEICHUU T€OMETPUYECKUX 3a1a4.

[IpoBOIUTH BBIYMCIIEHUS M HAXOJUThH YHUCIIOBbIE U OYKBEHHbIE 3HAUEHUS YIJIOB B T€OMETPUUYECKUX 3a/adaxX C MCIOJIb30BAHUEM CYMMBbI
YIJI0B TPEYTrOJIbHUKOB M MHOTOYI'OJIbBHUKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX IIPU MEPECEUEHUH ABYX MapaliedbHbIX NPAMbIX ceKyllen. PemaTh
MIPAKTUYECKHE 3a7]a4X Ha HAXOKICHHE YTJIOB.

K xonIty 00y4uenus B 8 kiacce 00yJaronuiics moayqIuT CICIYIONINE TPEIMETHBIC PE3YIbTATHI:
AJITEBPA

Yucaa u BbIYUCTEHUS

Hcnonb3oBaTh HayanbHbIE MPEJICTABICHHUS O MHOXKECTBE JECUCTBUTENBHBIX YHCEN IS CPaBHEHMsS, OKPYIJICHHS M BbIUMCICHMIA,
n300pakaTh ACUCTBUTEIBHBIC YMCIIA TOYKAMH Ha KOOPAUHATHON TIPSIMOiA.

[IpumensaTs noHsTHE apU(PMETHYECKOrO KBAJpPAaTHOTO KOPHSA, HAXOOUTh KBaJpaTHbIE KOPHM, HCIOJIb3YysSd IPH HEOOXOIUMOCTH
KaJIbKYJIATOP, BBIOJIHATH IPe0Opa3oBaHus BRIPAXKEHUMN, COJIEpKAIINX KBaApaTHbIE KOPHU, UCIIOJb3Ys CBOMCTBA KOPHEH.

Hcnonb3oBath 3anucu OOIBIIUX U MaJIbIX YHCEIN C MOMOIIBIO JECITUUHBIX Ipo0elt u creneneit uncia 10.

AsredOpanyeckue BbIpasKeHU s

[IpuMeHSATh MOHATHE CTENEHH C LEJIbIM I0Ka3aTeleM, BBINOJHATH MPeoO0pa30BaHUs BBIPAKEHUH, COJEpXkAIIMX CTENEHH C LEIbIM
MOKa3aTeseM.

BbINONHATE TOXKJIECTBEHHBIE IMPEOOpa3OBaHUs PAIMOHATIBHBIX BBIPAKEHUM Ha OCHOBE MpPaBWJI JEHCTBUN HaJ MHOTOWIEHAMHU U
anreOpanvYecKuMu JpoOsMH.

PacknaapiBaTh KBapaTHBIN TPEXUICH HA MHOKUTEIIH.

[IpumeHsaTh MpeoOpa3oBaHUs BBIPAXKEHHUM JUIS pElIeHHs pa3IHuYHBbIX 3a7ad M3 MaTeMaTUKH, CMEXKHBIX IPEIMETOB, W3 peallbHOM
MIPaKTHKU.

YpaBHeHust

Pemrare nuHeliHblE, KBaJpaTHbIE YPAaBHEHHS W pallMOHAIbHBIE YPABHEHUS, CBOJALIMECS K HUM, CUCTEMbI JBYX YpPaBHEHUH C JIByMs
MepEMEHHBIMU.

[TpoBoauTH MpoOCTEIIIIEe UCCIeIOBAaHUS YPaBHEHUN U CHUCTEM ypaBHEHHi, B TOM UHCIIE C MMPUMEHEHHEM TpadUyecKuX MpeCTaBICHUA
(ycTaHaBIMBaTh, UMEET JIM ypaBHEHHUE WU CUCTEMa YPaBHEHUH PELIeHUs, €CITH UMEET, TO CKOJIbKO, M MPOYEe).



[lepexoauTs OT cia0BecHON (HOPMYIHUPOBKH 33/1a4M K €€ anredpanyeckoi MOJENH ¢ TIOMOIIBIO COCTaBJICHUS! YPaBHEHUS WM CHCTEMBI
YPaBHEHUH, HHTEPIIPETUPOBATh B COOTBETCTBUHU C KOHTEKCTOM 33/1a4M MOJIYYEHHbIN PE3ynbTar.

DyHKUUHA

[lorumarbs ¥ HCNONB30BaTh (PYHKUMOHAIbHBIE MOHATUS U A3bIK (TEPMHHBI, CUMBOJUYECKHE O0O3HAUEHUs), ONpPENENSITh 3HAUCHUE
(YHKIMY 110 3HAYEHUIO apTyMEHTa, ONPEesATh CBOCTBA (hyHKIMHU O €€ rpaduky.

CTpouTh rpaduKy HTeMEHTapHbIX GYHKIHMIT Bua: y = k/X, y = |x|, y = VX, OnuchIBaTh CBOMCTBA YMCIOBOM (GYHKIHH 1O e& rpaduKy.
I'EOMETPUA

PacriozHaBaTh OCHOBHBIE BUJABI UYETHIPEXYTOJBHUKOB, UX AJIEMEHTHI, MOJIb30BAaThCSl MX CBOMCTBAMH IPU PEIIEHWU TeOMETPHUYECKHX
3ajad.

[IpuMeHsTh CBOMCTBA TOUKU NEPECEUEHMSI MEIUAH TPEYroJibHUKA (LIEHTpa Macc) B PELLIEHUH 3aa4.

Brnaners nmoHsTHEM CpeAHEN TMHUM TPEYTrOJIbHUKA U Tpaleluy, IPUMEHATh UX CBOMCTBA MPHU PELICHUH F€OMETPHUUECKUX 3a/1a4.

[Tonb3oBarbest Teopemoit [Tudaropa ans pemieHuss reOMETPUUYECKUX U MPAKTUYECKUX 3a/1a4.

Brnanerp nmoHsATHAMH CHHYCa, KOCUHYCAa U TaHI€HCa OCTPOTO yIJyia MPSAMOYroJIbHOTO TpeyrojbHuka. [losib30BaThes 3TUMU MOHATUSMU
JUIS pellieHns TPAKTHYECKUX 3a/1a4.

Boruncnsate (pa3iuuHbIMM CHOCO0aMM) IUIONIA b TPEYrOJbHUKA MU TUIOMIAJ MHOTOYTOJBHBIX (QUryp (IOJIb3YSACh, TIe HEO0OXOIUMO,
KaJbKyIITOpoM). [IpuMeHATh oJTydeHHbIE YMEHUS B IPAKTHUECKUX 3a7a4ax.

Bnagers MOHATHAMH BIMCAHHOTO M LEHTPAJIBHOTO YIjla, MCIOJB30BATh TEOPEMBI O BIMCAHHBIX YIVIAX, YIIaXx MEXAY XOpAaMH
(CekyIMMu) U yrie Mexay KacaTeJIbHON U XOpJI0H IpH peIIeHU FeOMETPUYECKUX 3a1ad.

Bnagers MOHATHEM ONMCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHATh CBOMCTBA ONIMCAHHOIO YETHIPEXYTOJIbHUKA IIPH PEILICHUH 3aad.

K xonIty 00yueHus B 9 Kj1acce 00Oyqaronuics MoIyIuT CISAYIOIINE TPEIMETHBIC PE3YJIbTaTHI:
AJITEBPA

Yucia ¥ BLIYHCTIEHUS

CpaBHUBATh U YHOPSAIOUMBATH PAllMOHANIBHBIE U UPPAIIMOHATILHBIC YHCTIA.

BrimonusaTe apudmeTnueckue JeMcTBUS ¢ paliOHAIBHBIMU YHCIIAMU, COUYETasl YCTHBIE U MUCbMEHHbIE MPUEMBI, BBITIOTHATH BRIUYMCICHUS
C UPPpaMOHATIBLHBIMH YHUCIIAMHU.

HaxonuTh 3HaYeHUS CTENEHel ¢ IeIBIMU MTOKa3aTeNIIMU M KOPHEH, BEIYMCIIATh 3HAYCHHUS YHCIIOBBIX BBIPAKCHUH.

OKpyrisiTh J€HCTBUTENbHBIE YHCIIA, BBITIOJHITH NPUKUIKY PE3YIbTaTa BEIUMCICHUM, OLIEHKY YUCIOBBIX BHIPAKEHUH.

YpaBHeHHS U HEPABEHCTBA

Pemats nuHeitHbIe U KBaJpaTHBIE YPaBHEHUS, ypaBHEHUS, CBOIAIINECS K HUM, IIPOCTEeHIINE IPOOHO-pallMOHAIbHBIE YPAaBHEHUS.

Pemrate cucteMbl IByX JMHEHHBIX YpaBHEHHMH C JABYMsI IEPEMEHHBIMU U CHCTEMbI JIBYX YPABHEHHUMH, B KOTOPBIX OJIHO YpPaBHEHHUE HE
SBJISIETCS JMHEWHBIM. Permath TEKCTOBBIC 3aauM anreOpandecKuM CIOCOOOM C TIOMOIIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMBI JIBYX
yYpaBHEHUH C ABYMsI IEPEMEHHBIMH.



[IpoBOANTE MpOCTEHIINE UCCIICAOBAHUS YPAaBHEHHI U CUCTEM ypaBHEHUH, B TOM YHCJIE C MPUMEHEHHEM I'pauuecKuX MpeCcTaBICHUN
(ycTaHaBiMBaTh, UMEET JIU ypaBHEHUE UM CUCTEMA YPAaBHEHUH PELIEHUS, €CIIU UMEET, TO CKOJIBKO, U ITPOYEE).

Pemate nuHeliHbIe HEpaBEHCTBA, KBaJIpaTHBIE HEPABEHCTBA, M300pakaTh pEIICHHE HEPAaBEHCTB Ha YHCIOBOH MpPSIMOM, 3amUCHIBAThH
penieHue ¢ NIOMOIIBI0 CHMBOJIOB.

Pemate cucrempl JIMHEHHBIX HEPaBEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOUAIONIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)kaTh pELICHHE
CUCTEMBI HEPABEHCTB HA YMCIIOBOM IIPSIMOM, 3alIMCBIBATh PEIICHHUE C ITIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPY PELICHUM PA3IMYHBIX 334a4.

DyHKUUHA

PacnoznaBaTh (QyHKIMM M3Y4eHHBIX BMJIOB. [loKa3bIBaTh CXE€MaTHYECKH pACIOJIOKEHHWE HAa KOOPJAMHATHOM IUIOCKOCTH TpauKoB

dyHkumit Buma: y = kx, y=kx + b, y=k/x, y=al + bx+c¢, y=x, y=x, y = |x|, B 3aBHCHMOCTH OT 3HaYCHUI KOA(DPUIIMEHTOB, OMTHCHIBATH
CBOMCTBa (PYHKIUH.

CtpouTh M H300paXkaTh CXEMaTHYECKH TpadUKH KBaIPATHIHBIX (PYHKIIMHA, OMUCHIBATH CBOMCTBA KBAJIPATHYHBIX (YHKIMH 1O HX
rpadukamM. Pacro3HaBaTh KBapaTHUHYIO (PYHKITHIO 110 (hopMyIie.

YucioBble MOCT€10BATEIHLHOCTH U MPOrPeCcCHH

Pacrnio3HaBath apupMeTHIECKYIO H TEOMETPUIECKYIO MPOTPECCHH MTPH Pa3HBIX CIIOco0ax 3aaaHusl.

BEINONHATE BBIYUCICHHS C MCIIOJIL30BAaHHEM (OPMYI N-TO WICHA apUPMETHISCKON B T€OMETPHUECKONW MPOTPecCHii, CyMMBI TIEPBBIX N
YJICHOB.

Pemrate 3amaum, CBS3aHHBIE C YMCIIOBBIMHU IOCIICIOBATEIBHOCTSIMUA, B TOM YHCJE 33Ja4d U3 PEaJbHON KHU3HH (C HCIOJIB30BAaHHEM
KaJIbKYJISATOPA, IIUPPOBBIX TEXHOJIOTHA).
TFEOMETPUSA

3HaTh TPUTOHOMETPHUYECKHE (DYHKIIUM OCTPHIX YIIIOB, HAXOIUTH C UX MOMOIIBIO PA3JIUYHBIC 3JIEMEHTHI MPSIMOYTOJIBLHOTO TPEYroJbHUKA
(«perieHne MPSMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (C MOMOIIBIO KaIbKYIISATOPA) JUTHHBI U YTIIbI [T HETAOJINYHBIX 3HAYCHUH.

[Tonb3oBaThes popMysnamMu NPUBEACHUS UM OCHOBHBIM TPUTOHOMETPHYECKHM TOXKJICCTBOM JIISl HAXOXJICHUS COOTHOLICHHH MEXIy
TPUTOHOMETPHUYECKHUMH BETHYNHAMHU.

Hcnonp30BaTh TEOPEMbl CHHYCOB U KOCHHYCOB JJISi HAXOXKJCHUS PAa3JIMYHBIX AJIEMEHTOB TPEYrOJbHHUKA («PEIICHUE TPEYrOJIbHUKOBY),
MPUMEHSTh UX MPH PCIICHUH T€OMETPHUUCCKUX 3a7ad.

[Tonb30BaThCst TEOpEMaMU O MPOU3BEIEHUN OTPE3KOB XOPI, O TPOU3BEIEHUN OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTelbHOM.

Brnagerp moHATHUSMU NPaBHILHOTO MHOTOYTOJbHHUKA, UTHHBI OKPYKHOCTH, JJIMHBI AYTH OKPY>KHOCTH U PaJMAaHHON Mephl yria, yMeTh
BBIYHCIISATH TUIOMIAIL Kpyra U ero yacte. [IpuMeHsTh moydeHHbIe yMEHHUS B MPAKTUYECKHX 3aauax.
TEMATUYECKOE IINTAHUPOBAHHUE

7 KJIACC



KoaunuyecTBo yacoB
No /i HaumeHoBaHue pa3iejioB U TeM DJIeKTpoHHbIE (HHU(PPOBBIE)
MPOrpaMmabl Beero Konrpo.bHbIe o0pa3oBaTe/ibHbIE pecypChl
padoThI
1 Uucna v BRIYMCIICHHS 6
2 OyHKIMU U TpaduKu 3
3 VYpaBHeHus 2
4 Anrebpandeckue BbIpaKeHHs 4
5 TekcToBble 3a1aun 11
6 I'eomeTpuueckue 3aqaun 6
7 [ToBTOpeHuUe 1 0000ImIEHNE 2 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1

8 KJIACC




KoaunuyecTBo yacoB
No 11/ HaumeHoBaHue pa3iejioB U TeM DJIeKTpoHHbIE (HHU(PPOBBIE)
MPOrpaMmabl Beero Konrpo.bHbIe o0pa3oBaTe/ibHbIE pecypChl
padoThI
1 Uucna v BRIYMCIICHHS 5
2 OyHKIMU U TpaduKu 3
3 VYpaBHEHUS U UX CUCTEMBI 7
4 Anrebpandeckue BbIpaKeHHs 4
5 TekcToBble 3a1aun 2
6 I'eomeTpuueckue 3aqaun 11
7 [ToBTOpeHuUe 1 0000ImIEHNE 2 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1

9 KJIACC




Ne i/

HaumenoBanue pa3jiesioB U TeM
NPOrpaMMblI

KoandecTBO 9acoB

Bcero

KoHnTpoJbHbie
padoThI

JuexkTpoHHble (UG poBLIE)
o0pa3oBaTe/ibHbIE pecypChl

Yucna ¥ BEIYUCIIEHUAS

OyHKIMU U TpaduKu

YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI

Anrebpandeckue BbIpaKeHHs

I'eomerpuueckue 3agaun

YwucaoBeIe IO CJIC€I0BAaTCIIBHOCTH

N AN | B W=

BeposiTHOCT 1 cTaTuCTHKA

— =N N =] W

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




IHOYPOYHOE INTAHUPOBAHHUE
7 KJIIACC

KoaudecTBO 9acoB

Ne
Tema ypoka
n/n KoHnTpoJbHbie
Bcero
padoThI

1 BBOHBIN HHCTPYKTaX 110 OXpaHe TpyAa B KaOuHeTe MaTeMaTuku. Yucia U BHIYMCIEHUs 1

2 | Yucna v BBIYACICHUS 1

3 | Yucna Ha koopAMHATHOM npsiMoii. CpaBHEHHE YHCElT 1

4 | Yucna Ha koopauHaTHOU npsiMoii. CpaBHEHHE YK CEN 1

5 | ToxnaecTBeHHbIE TPEOOpa3OBaHUs 1

6 | ToxxnecTBeHHbIE IPEOOpPa3OBaHUS 1

7 | Pemienue NMHEMHBIX ypaBHEHUN 1

8 | PelleHne TMHEHHBIX YpaBHEHUN 1

9 | Pemenue 3aaa4 ¢ NOMOIIBIO TUHEUHBIX YPaBHEHUI 1
10 | Pemenue 3aga4 ¢ NOMOIIBIO TUHEUHBIX YPAaBHEHUM 1
11 | Pemenue reomeTpuyecKkux 3aad ¢ TOMONIBIO JIMHEHHBIX YpaBHECHUM 1
12 | Pemenue reoMmeTpuyecKux 3aJa4 ¢ TOMOUIBIO JIMHEHHBIX YpaBHECHUN 1
13 | Pemenue 3ama4 Ha ABUKEHUE 1
14 | Pemrenue 3ama4 Ha ABUYKEHUE IO BOJE 1
15 | Pemenue 3aga4 Ha CPEIHIOIO CKOPOCTh JBUKECHUS 1
16 | Jluneitnas QyHKIUs, ee CBOMCTBA U rpaduK 1
17 | JIuneiinas ¢pyHKIUS, ee CBOWCTBA U rpad K 1
18 | KycouHo-3aianHble pyHKIMU 1
19 | CreneHb ¢ HaTypaJbHBIM MTOKA3aTeJIeM, BBIYMCICHUE 3HAUEHU I BBIPAXKEHUMN, COIepKAIINX CTEIEHU 1
20 | CreneHb ¢ HaTypajdbHbIM MOKA3aTelIeM, BBIYMCICHUE 3HAUCHU I BBIPAXKEHUMN, COIEpKAIIUX CTEIEHU 1




21 | Pemenue 3ana4 no teme «TpeyrobHUKI» 1
22 | Pemenue 3a1a4 no teme «TpeyroJbHUKN» 1
23 | Pemenue 3a1a4 Ha HAXOKIEHUE YACTH OT YUCJIA, MPOIIEHTOB OT YUCIIA 1
24 | Pemenue 3a1a4 Ha HAXO0KIEHUE YUCIIA 110 €r0 YacTH, YKCIIa MO €ro MpoIeHTam 1
25 | Pemenwue 3aqa4u Ha YacTy B 3aIaHHOM OTHOIICHUH, HA HAXOX/IEHUE MMPOLIEHTHOTO OTHOIICHUS 1
26 | Pemenue 3ama4 Ha COBMECTHYIO pabOTy 1
27 | Pemenue 3a1a4 Ha CMECH U CILJIaBbI 1
28 | IIpeoGpa3oBaHue LENbIX anredpandeckux BbipaxkeHu. opMyIibl COKPAILIEHHOTO YMHOKEHHS 1
29 | [IpeoGpa3oBaHue LENbIX alredpandeckux BbipakeHUu. opMyIibl COKPAILIEHHOTO YMHOKEHHS 1
30 | Pemenue 3agad no reme «OKpPY:KHOCTb» 1
31 | Pemenue 3agad no reme «OKPY:KHOCTb» 1
32 | Pemenue 3aa4 ¢ NOMOIIBIO CHUCTEM JIMHEWHBIX YPaBHEHUMN 1
33 | UtoroBas KOHTpOJIbHAs paboTa 1
34 | O6o6mIeHNE ¥ TIOBTOPEHUE 1
O011ee KOJIMYECTBO YacOB 34




8 KJIACC

KonnuectBo yacos

Ne
n/n Tewma ypoka KoHnTpoibHbIe
Bcero
paboThI
1 BBO1HBIN HHCTPYKTaX 110 OXpaHe Tpy/Aa B KaOuHeTe MaTeMaTuky. Yucia U BEIYUCIEHUS: IEHCTBUS C 1
OOBIKHOBEHHBIMH U JICCATHYHBIMU JAPOOSIMH
2 | Yucna v BBIYMCICHUS: AEUCTBUS ¢ OOBIKHOBEHHBIMH U JIECTUUHBIMU JIpOOSIMU 1
3 | Pemenue nuHEHBIX ypaBHEHUN 1
4 | Pemenue cucreM JTMHEWHBIX ypaBHEHUH C IByMsI IEPEMEHHBIMU 1
5 | Pemenue cucreM TMHEWHBIX YpaBHEHUH C IByMsI IEPEMEHHBIMU 1
6 | Pacuers! mo dopmynam 1
7 | Pacuetsl mo opmynam 1
8 | Pemenue 3ama4 o teMe «YeThIpexyroabHUKI 1
9 | Pemenue 3agau no teme «HeThIpexyroJIbHUKI» 1
10 | ParmonanpHbIC anreOpandecKue BhIPaKCHHS 1
11 | ParmonanpHbIC anreOpandecKue BhIPaKCHHS 1
12 | IlpeoOpa3oBanue BEIpaXKEHHH, COACPIKAITUX KBaIpaTHbIC KOPHU 1
13 | IIpeoGpa3oBaHue BhIpAXKEHHH, COJCPKAINX KBAIpaTHbIC KOPHU 1
14 | Pemenue 3aga4 no teme «Ilnomanp 4eTbIpexyroabHUKa» 1
15 | Pemenue 3amau no teme «llnomaas 4eTbIpexyroabpHUKay 1
16 | Pemenue 3amau no teme «Teopema Iudaropar 1
17 | Pemenue kBajpaTHbIX YpaBHEHUI 1
18 | Pemenue kBagpaTHBIX YpaBHEHUM 1
19 | Pemenue qpoOHO-pallMOHATIBHBIX YPABHEHUH 1
20 | Pemenue qpoOHO-pallMOHATIBHBIX YPABHEHUH 1
21 | Pemenue 3aga4 ¢ MOMOIIbIO ypaBHEHUM 1




22 | Pemenue 3a1a4 C IOMOIBIO ypaBHEHUI 1
23 | Jluneiinas GyHKIUS U ee Tpauk 1
24 | OGpaTHas MPOTIOPIIUOHAIBHOCTD U €€ TpauK 1
25 | ®yHKUMK ¥ UX rpaduKu 1
26 | Pemenue 3ana4 no teme «TpeyrobHUKI» 1
27 | Pemenue 3amau o teMe «TpeyroabHUKI 1
28 | Pemenue 3amau o teme «KacaTtenbpHasi, Xop/aa, ceKyIias, pagnych 1
29 | Pemenue 3amau no teme «KacaTtenbHasi, Xop/aa, ceKyIas, pagnych 1
30 | Pemenue 3agau no teme «LleHTpanbHbIE U BIMCAHHBIE YTIIbI) 1
31 | Pemenue 3amau no teme «lleHTpanbHbIE M BIUCAHHBIE YIIIBI» 1
32 | Yucna, BBIYMCIEHUS U aIreOpanyecKue BhIpaKeHHs: CTENEHN U KOPHU 1
33 | UtoroBas KOHTpOJIbHAs paboTa 1
34 | O6o61IeHNE ¥ TOBTOPEHUE 1
O011Iee KOJIMYECTBO YacOB 34




9 KJIACC

Ne
W Tema ypoxka KosmuectBo yacos
1 BBO1HBIN HHCTPYKTaX 110 OXpaHe Tpy/aa B KaOuHeTe MareMaTuku. Yucna u BerunciaeHus. JlelcTBUs co CTENEHAMH, C 1
KOPHSIMU
2 | Yrael. TpeyronbHuKU. YeTbIpeXyrojJbHUKH 1
3 | Jluneiinsle ypaBHeHus. KBagpaTHbie ypaBHEHUS 1
4 | Yucna Ha KOOpAUHATHOM mpsiMoii. CpaBHEHHE YnCeT 1
5 | HepaBencrBa. BeiOop BEpHOTO MJIM HEBEPHOTO YTBEPKICHUS 1
6 | Jluneiinble HepaBeHCTBA. KBagpaTHble HEpaBeHCTBA 1
7 | PannoHanbHbIe HepaBeHCTBA. CHCTEMBI HEPABEHCTB 1
8 | LlenTpanpHble U BOucaHHbIe yribl. KacaTenpHas, Xxopaa, ceKynas 1
9 | OkpyXHOCTb, OIMCaHHAs1 BOKPYT MHOTOYTOJIbHUKA. OKPYKHOCTh, BIUCAHHAs B MHOIOYTOJIbHUK 1
10 | [Imomaau TpeyronbHUKoB. [1moniaan yeTsipexyroabHuKoB. [omaas kpyra u ero yacrei 1
11 | Lenbie anredpanveckue BeIpakeHus. ParmoHabHbIe anreOpanvyecKue BhIPasKCHUs 1
12 | AnreGpanueckue BeipakeHus. CTENIEHU U KOPHU 1
13 | I'paduk nuneitnon pynkuuu. ['paduk kBagparnunoit pyHkiuu. ['paduk o6paTHO# MPONOPIMOHATEHOCTH 1
14 | Pacuersl o dopmyiam 1
15 durypsl Ha KBaJIpaTHOU peureTke. YTibl. TpeyroinbHUuKu YeThlpeXyroabHUKU. PaccTosiHME OT TOYKH 0 MPSIMOiA. 1
MHOroyrojasHUKU
16 | Apudmernueckas nmpodeccus. ['eomeTpudeckas nporpeccus 1
17 | Craructuka u BeposstHocTU. Kiaccuueckue BepoaTHOCTH. TeopemMbl O BEPOSITHOCTSX COOBITHIA 1
OO11ee KOJIMYECTBO YAaCOB 17
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