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IMosicHuTEIBLHAS 3aNIMCKA

PaGouas ImporpamMma 1o  MaTeéMaTHKE COCTaBJICHA B COOTBCTCTBHU C Tpe60BaHI/IHMI/IZ

1.

ok w

®denepalibHOTO TOCYJAPCTBEHHOTO 00Pa30BaTEIBLHOIO CTaHAAPTa OCHOBHOT'O O0IIETr0o
obpa3oBanus (yTB. IpukazoM MuHucTepcTBa o0pa3oBanus u Hayku PO ot 17 nexkabps
2010 r. N 1897) ¢ usmMeHeHusIMH U ToTIoJHEHUIMH OT 29 nexadps 2014 r., 31 nexadps
2015.

[IpumepHOit OCHOBHON 00pa30BaTENbHON MPOrpaMMbl OCHOBHOT'O 00111ero 00pa3zoBaHus
(ITOO O0O0O) . Onodpena pemnieareM heaepaaTbHOTO YIeOHO-METOAUYECKOTO
o0benuHeHus 1o oomeMy oopazoBanuto (mpotokod ot 08 ampens 2015 r. Ne 1/15)
(www.fgosreestr.ru).

OcHoBHolt oOpazoBarensHoi nporpammbel OOO I'BOY COIII Ne 9 r.o. Yanaesck
VYyebnoro mnana '6OY COIL Ne 9 na 2022-2023 y4eOHblii ron

ABTOpPCKO# IIporpamMmsbl (MaTeMaTuka, anreopa) 5-11 knaccer /A.I°. Mep3nsk, B.b.
[Mononckuit, M.C. Sxup u np. -M.:Benrana-I'pad, 2019

Astopckoii mporpammel JI. C. Atanacan B. @. byry3os, C. b. Kagomues u ap. «
I'eomerpust 7», «'eomerpus, 8», «I'eomerpus, 9». COOPHHUK MPUMEPHBIX PAOOUNX
nporpamM. ['eomerpusi. 7-9 kiaccel, yuebHOE TOCOOHE IS yUUTENei

obmeoOpazoBarenbHBIX opranusanuii [coct. T.A. Bypmuctposa] M.: [IpocBenienue,
2019

Pabouas nporpamMma obecrieueHa yaeOHMKaMH, BKIIOUEHHBIMU B (peiepaibHbIH TIepeueHb
y4eOHUKOB, pEKOMEHJOBaHHBIX MUHOOpHAYKH K UCIOIb30BAHUIO:

1

Anrebpa — 7 knacc: yd4eOHUK I ydaluxcst 001eo0pa3oBaTeNbHbIX yupexxaeHuin/ A.T.

Mepansik, B.b. [Tonorckwuii, M.C. Skup. — M.: Benrana — I'pad, 2017.

2

Anrebpa — 8 knacc: ydeOHUK A7 ydalmxcsi oo1eoopazoBaTenbHbIX yupexaenuit/ Al

Mepsnsik, B.b. , M.C. SIkup. — M.: Benrana — I'pad, 2017.

3 Anrebpa— 9 kiacc: ydeOHUK JJIs yJanuxcsi o0mmeo0pa3oBaTenbHbIX yupexaeHuit/ Al
Mep3nsik, B.b. [Tononckuit, M.C. Skup. — M.: Benrana — I'pad, 2017.

4 Aranacss JI.C., byry3oB B.®., Kagomies C.b.,I'eomerpus 7-9 knaccel: yueOHUK 1Jist
obmieo0Opa3oBarenbHBIX opranu3anuii. M.: , [Ipocsemenue, 2018

Onucanue MecTa yqeﬁﬂoro npeamMera B y‘leﬁHOM IJIaHe

HporpaMMoﬁ OTBOJUTCA HAa U3YUYCHUC MATCMATUKH 510 4aCoOB, KOTOPBLIC pacClpCaACIAOTCA 110

KJIaccaMm CIeAyIOIIHUM 00pa3oMm:

7 xnacc - 170 yacoB (5 yacoB B Henento Anredpa — 3 yaca. ['eomerpus 2 yaca);
8 ximacc - 170 gacos (5 wacoB B Heenmo AunrebOpa — 3 aca. ['eomerpus 2 gaca);
9 knacc - 170 yacoB (5 yacoB B Henento Anredpa — 3 yaca. ['eomerpus 2 yaca);


https://base.garant.ru/55170507/
http://www.fgosreestr.ru/

I[Inanupyemble pe3yIbTaThl H3yYeHHUSs PeAMeTa

JINYHOCTHBIE pe3yJdbTaThbl

- HC3aBUCUMOCTDb U KPUTHYHOCTH MBIIIJICHUS
- BOJISI 1 HACTOMYHUBOCTE B JOCTHIXKCHHUH LCJIN,

- ¢()OPMHUPOBAHHOCTH OTBETCTBEHHOTO OTHOIICHUS K YYCHHUIO, TOTOBHOCTh M CIIOCOOHOCTH
00yJaOMUXCsl K CAMOPA3BUTHUIO U CaMOOOpa30BaHUIO HA OCHOBE MOTHBAIIUH K O0YyUEHHUIO U
MO3HAHUIO, BBIOOPY NaNbHEHIIIEro 00pa3oBaHus Ha 0a3e OpPUESHTHPOBKH B MUpPE Ipodeccuit u
npodeCCHOHATIBHBIX MPEANOYTEHUH, 0CO3HAHHOMY MOCTPOCHUIO UHANBUAYATEHON
00pa30BaTeNbHON TPACKTOPHH C YIETOM YCTOHUMBBIX TTO3HABATEILHBIX HHTEPECOB;

- c(OpMHPOBAHHOCTH LIETOCTHOI'O MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU M OOIIECTBEHHOM MPAKTUKY;

- ¢(OPMHUPOBAHHOCTH KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOLIICHUU M COTPYJHHYECTBE CO
CBEPCTHUKAMM, CTapIIUMH U MIIAJIIUMH, B 00pa30BaTeIbHON, OOIIECTBEHHO 0JIE3HON, Yy4eOHO-
HCCJIEN0BATENIBCKOM, TBOPYECKOM U IPYTUX BUJIAX NEATEIBHOCTH;

- YMEHUE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOU MBICJIM B YCTHOM M MMCbMEHHOM peuy,
HOHUMATh CMBICJI IIOCTABJIEHHOH 3a/1a4M, BBICTPAUBATh apryMEHTALIUIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEDBI;

- IPEJCTABICHUE O MATEMaTUUECKON HayKe KaK cepe 4eI0BeueCKOn AeATeIbHOCTH, 00 JTanax
e€ pa3BUTHSL, O €€ 3HAUUMOCTH Ul Pa3BUTHUS LIUBHIN3ALIH;

- KPUTUYHOCTb MBIIUIECHUS, YMEHUE PACTIO3HABATh JJOTUYECKU HEKOPPEKTHBIE BICKA3bIBAHMUS,
OTJINYATh TUIOTE3Y OT (PaKTa;

- Kp€aTHBHOCTb MBIIIIJICHW A, MTHUIIUATHBA, HAXOAYUBOCTb, aAKTUBHOCTD ITPU PCILICHUN
anreOpanvecKux 3aady;
- YMEHUE KOHTPOIUPOBATH MPOIIECC U Pe3yIbTaT yueOHOW MaTEMAaTUUECKOM 1€ TeTbHOCTH;

- CITIOCOOHOCTH K IMOILIMOHATLHOMY BOCIPHUATHIO MaTEMaTHYECKHX 00BEKTOB, 3a/1a4, PEeIICHUH,
pPacCyXICHUM.

Meranpeamernbie pe3yjbTarbl ocBoeHuss OO BKIIOYAIOT OCBOEHHBIE OO0YYaroIIMMHCS
MEXIIPEIMETHbIE TOHATUA W  yHUBEpCaJbHble Yy4yeOHBbIE JEUCTBUSA  (pEryiasiTUBHBIE,
MI03HABATEJIbHBIE, KOMMYHUKATUBHBIE).

PeryastuBubie YY/I 1

1. YMeHue caMOCTOSTENBHO ONpPENENITh LeNU 00y4eHHs, CTaBUTh U (OPMYIUPOBATH HOBBIE
3aJaud B yueOe M MO3HABATENbHOM JEsTeNbHOCTH, pa3BUBaTh MOTHBBI M MHTEPECHl CBOEH
IO3HABAaTEIbHON NESITSILHOCTH.

OO0y4arommiicss CMOXKET:

® AHAIM3HMPOBATH CYIIECTBYIOIIUE U UIAHUPOBATH OyayIre o0pa3oBaTesIbHBIC PE3YIbTaThl;
* UJCHTU(UIIMPOBATH COOCTBEHHBIE TPOOJIEMBI M OTIPEAEIATH TTIaBHYIO Po0IeMy;

e BBIJBUIaTb BEPCUU PELICHUs MPOoOIEMBbl, (OPMYIUPOBATh THIIOTE3bI, IPEIBOCXUILATH
KOHEYHBIN pe3yJibTaT;

e CTaBUTH LIENb JESATEIbHOCTH HA OCHOBE OINPENIEIICHHOM POOJIEMBI U CYIIECTBYIOLINX
BO3MOXKHOCTEIA;



e (QopmynupoBaTh yueOHBIC 3ala4ll Kak IIard JOCTIDKEHUS TMOCTABICHHOW I
JIEATEIIbHOCTH;

e 000CHOBBIBATH IIEJIEBBIE OPHUEHTHUPHI U MPUOPUTETHI CCHUIKAMU HA LIEHHOCTH, YKa3bIBas U
000CHOBBIBas JIOTHUECKYIO MOCIEA0BATEIHHOCTD I11aroB.

YMeHHe CcaMOCTOSITENIbHO IUIAHUPOBAaTh IYTH JIOCTIDKEHUS Iefiel, B TOM 4HCIe
aJIbTEPHATHBHBIC, OCO3HAHHO BBIOMpaTh HamOojee A(PPEKTUBHBIC CIIOCOOBI PEIICHHS
yueOHBIX U M03HABATEIbHBIX 3a/1a4.

OO0yuaromuiicss CMOXKET:

e ONpENeNATh HEOOXOUMbIE JIeHCTBUE(s]) B COOTBETCTBUH C Y4eOHOI M MO3HABATEILHOM
3aJaueil ¥ COCTaBJISITh AITOPUTM UX BBITIOJHEHUS;

e 00OCHOBBIBaTh M OCYHIECTBISATH BBIOOp Hamboiee 3(PPEKTHBHBIX CIIOCOOOB pELICHHS
y4eOHBIX U MMO3HABATEIIbHBIX 33/1a4;

e ONpeAeIsATH/HAXOAUTh, B TOM 4YHCIE W3 MPEUIOKCHHBIX BApHUAHTOB, YCIOBHSA IS
BBITMIOJTHEHMS Y4eOHO 1 MMO3HABATENbHOM 3aa4u;

e BBICTPAaWBaTh >U3HEHHBIC IUIAHBI Ha KPaTKOCPOYHOe Oynyinee (3asBisATh IelieBbIe
OpUEHTHUPHI, CTaBUTh aJeKBaTHbIE MM 3aJaud W [peajarath JCHCTBUS, YKa3blBas H
000CHOBBIBAS JIOTHYECKYIO TIOCIIEIOBATEIILHOCTD IIATOB);

e BBIOMpATh W3 MPEIOKEHHBIX BAPUAHTOB M CAMOCTOSITEIIHHO HCKATh CPEICTBA/PECypChI
JUTSL PEUICHUS 3aa4H/TOCTHKECHUS 11eITH;

e COCTaBIATH IUTAH pEUICHHsT TpoOJeMbl (BBIMIOJHEHUS TPOEKTa, IPOBEICHHS
UCCIIC/IOBaHMs); ® ONpPEAENATh MOTEHLUANbHbIE 3aTPYAHEHUS NpPU PELIeHUH Y4eOHOH u
MO3HABATENLHOM 33]a4u ¥ HAXOJIUTh CPEJCTBA [Tl X YCTPAHECHHUS,

e OIUCBIBAThH CBOI OMBIT, 0OOPMIISAS €ro ISl Mepelaun APYTUM JIFOJIM B BUJE TEXHOJIOTHU
pelLIeHHs MPAKTUYECKHX 33124 ONPEeAETICHHOTO KJlacca;

e IUTAHUPOBATh U KOPPEKTUPOBATH CBOIO MHANBUYAITBHYIO 00Pa30BaTENbHYIO TPACKTOPHIO.

YMeHHe COOTHOCHUTH CBOM JIEUCTBHUS C IUIAHUPYEMBIMH pE3yJbTaTaMH, OCYLIECTBIATH
KOHTPOJIb CBOEH AEATENBHOCTU B MPOLECCE AOCTHKEHHsI Pe3ylbTaTa, ONpeNeisaTh CIIOCOObI
JNeHCTBUI B paMKaxX MpeJIOKEHHBIX YCIOBUM U TpeOOBaHMWIl, KOPPEKTHPOBaTh CBOU
JIEHCTBHS B COOTBETCTBUM C U3MEHSIOIICHCS CUTYallEH.

OO0y4armHiicss CMOXKET:

e OIpenensaTh COBMECTHO C TEAaroroM M CBEPCTHUKAMHM KPUTEPUU TUTAHUPYEMBIX
pPEe3yJbTaTOB U KPUTEPHUH OLIEHKH CBOEH yueOHOMU JesITeNbHOCTH;

e CHCTEMaTU3UpOBaTh (B TOM YHUCIIE€ BBIOMpPATh MPUOPUTETHHIE) KPUTEPUH IUIAHUPYEMBIX
PE3yJILTATOB M OIICHKU CBOCH JCSITEILHOCTH;

o OT6I/IpaTI) HHCTPYMCHTBI JI1 OLCHHBAHUA cBOEH ACATCIIBHOCTH, OCYIICCTBIIATH
CaMOKOHTPOJIb CBOEH JAEATEIbHOCTH B paMKax NPEJIOKEHHBIX YCIOBUH M TpeOOBaHUIL; o
OLICHUBATL CBOKO ACATCIBHOCTL, APTYMCHTHUPYSA HNPUYUHBI OOCTHXXCHUA WA OTCYTCTBHA
IIJIAHUPYEMOIO pe3yJIbTaTa;

® HAaXOJUThb NOCTATOYHLBIC CPCACTBA IJIA BBLIITOJTHCHHUA y‘-IGGHBIX ﬂeﬁCTBHﬁ B I/ISMGHHIOH_ICI‘/’ICH
CUTYaIlMX W/WIIY TIPU OTCYTCTBUU TUIAHUPYEMOTO Pe3yJIbTara;

e paboTas 1Mo CBOEMY IUIaHYy, BHOCHUTbh KOPPEKTHUBBI B TEKYIIYIO JIESTEIHLHOCTh HA OCHOBE
aHaM3a W3MEHEHWH CHTyallud JUIS TIOJNYYCHHUsS 3allJJaHUPOBAHHBIX XapaKTEPUCTUK
MIPOJIYKTa/pe3yibTaTa;



e YCTAHABIMBATb CBA3b MEXIY IIOJYYCHHBIMH XapaKTCPUCTUKAMU IPOAYKTA U
XapaKTEePUCTUKAMU IIpoLecca AEATEIbHOCTH U I10 3aBEPLICHUU ACATECIBHOCTH IIpeaJiaraTh
U3MCHEHUE XapaKTepUCTUK IIporecca I IOJYyYECHHS YIYy4YUICHHBIX XapaKTEPUCTHUK
MIPOJTYKTA,

e CBEpATh CBOM JCWUCTBUS C I€NBI0 W, HpPU HEOOXOAMMOCTH, HCIPABIATH OLIMOKU
CaMOCTOSATEIIBHO.

YMeHHe OlLIEHHWBaTh MPaBWIBHOCTh BBIMOJIHEHHUsS Y4eOHOM 3ajaud, CcOOCTBEHHbBIE
BO3MOXXHOCTH €€ PeIlICHUSI.

OO0y4aroIMIACcs CMOXKET:

® OTpEAETATh KPUTEPHH PABMIIBHOCTH (KOPPEKTHOCTH) BBIITOJHEHHS YueOHOI 3a1auu;

® aHAJIM3UPOBATH U 0OOCHOBBIBATH IPUMEHEHUE COOTBETCTBYIOLIETO MHCTPYMEHTAapUs AJIs
BBITNIOJIHEHUS Y4eOHOM 3a1auu;

e CBOOOJIHO MOJIb30BATHCS BHIPAOOTAHHBIMU KPUTEPHSIMH OLIEHKH U CAMOOLIEHKH, UCXOJS U3
e U UMEIOIIUXCS CPEICTB, pa3inyas pe3yabTaT U CIIOCOOBI JEHCTBHIA;

e OIEHUBATh MPOJYKT CBOCH NEATEIBHOCTH MO 3a/JaHHBIM U/UITU CAMOCTOSITENIEHO
OIpeICIEHHBIM KPUTEPUSAM B COOTBETCTBUH C LIEJbIO AESTEIbHOCTH;

e 00OCHOBBIBATH JOCTH)KUMOCTh IIEJTM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OIEHKH CBOUX
BHYTPEHHUX PECYPCOB U JOCTYNHBIX BHEIIHUX PECYPCOB;

¢ (hukcUpoBaTH U AHATM3UPOBATH IUHAMHUKY COOCTBEHHBIX 00pPa30BaTEIbHBIX PE3yIbTaTOB.
Bnagenue ocHOBaMH CaMOKOHTPOJISl, CAMOOLIEHKH, NPUHATHUS PEIIEHUN U OCYLIECTBICHUS
OCO3HAHHOT'0 BHIOOPA B yueOHOM U MO3HABATEIbHOM.

OO0yuarmuiicss CMOXKET:

e Ha0JIIOJIaTh M AaHAIM3UPOBATH COOCTBEHHYIO Y4eOHYIO M M03HABATEIbHYIO JESTEIbHOCTD U
NeSITeIbHOCTh IPYTUX 00yUarouXcs B POIiecce B3aUMOIIPOBEPKH;

e COOTHOCHUTH peallbHble U IIaHUpYyEMble Pe3yIbTaThl WHAWBUIYAIBHOM 00pa30oBaTebHOM
NeSITeIbHOCTH U JIeN1aTh BHIBOJIBI,

e IPUHUMATh pEIICHNUE B yYeOHOM CUTYyallMi U HECTH 3a HErO OTBETCTBEHHOCTD;

e CaMOCTOSITEJIbHO OINPEACIATh NPUYMHBI CBOEr0 YCIEXa WIM HEYCIeXa M HaxXOIUTh
CIocoObI BBIX0/1a U3 CUTYallUU HEycCIIexa,

® PETPOCHEKTUBHO ONpPENENATh, Kakuhe JeHCTBUS MO pELICHUI0 Yy4eOHOW 3adaud W
napaMeTpbl 3TUX JAEUCTBUN MNpUBEIM K MOITYYEHHMIO HMEIOLIErocss MpOAYyKTa Yy4eOHOM
JESTENILHOCTH;

e JIEMOHCTPUPOBATh IPHEMBI PETrYIALUU TCUXOPU3UOIOTHUECKUX/ 3MOLMOHAIBHBIX
COCTOSHUM il AOCTWXKeHHs d¢p¢dekra ycrnokoeHUs (YCTpaHEHUS HSMOLUOHAIBHOM
HANPSDKEHHOCTH), A¢¢deKTa BOCCTAHOBICHHS (OCTA0NCHHUS TPOSBICHUNM YTOMJICHHS),
a¢dexTa akTUBU3AIMH (ITOBBILIEHUS TICUXO0(PU3NOIOTUYECKON PEAKTUBHOCTH).

IToznaBartenbHbIE YY ]|

1. YMenue omnpenensTh MOHSTHS, CO3/1aBaTh OOOOIICHHS, yCTAaHABIMBATH AaHAJIOTHH,
KJ'IaCCI/I(bI/II_II/IpOBaTL, CaMOCTOATEIIBHO BBIGI/IpaTI: OCHOBAaHHA U  KPUTCpHUU  JIA
KJIaCCI/I(bI/IKaI_[I/II/I, YCTaHaBJIMBATh NPUYNHHO-CJICICTBCHHLBIC CBA3U, CTPOUTH JIOTHYCCKOC
paccykJieHue, yMO3aKJIloueHHe (MHIYKTUBHOE, NEAYKTHUBHOE, MO aHAJOTMH) U JeNaTh
BBIBO/JIBI.

OOyJaronuiicst CMOXKeT:



e 1oaAOUpaTh CJIOBAa, COMOAYMHEHHBbIE KIIIOUYEBOMY CJIOBY, Ompenesnsioniue ero 12
IIPU3HAKYU U CBOWCTBA,;

e BBICTPaUBATh JIOTUYECKYIO LIEMIOYKY, COCTOSIIYI0 U3 KIIOYEBOrO CclioBa H
COTIOJYMHEHHBIX EMY CIIOB;

e BBUICIATH OOIUI MPHU3HAK JBYX WIH HECKOJIBKHX TMPEAMETOB WU SBICHUU U
OOBSCHATH UX CXOJCTBO;

e OOBCNUHATH TPEAMETHl W SBJICHUS B TPYIIBl 10 ONPEACICHHBIM IPU3HAKAM,
CPaBHHBATh, KJIACCU(DUIIUPOBATH U 00001aTh (DaKThI U SBJIICHUS; ® BBIICIATH SIBJICHHUE U3
00111ero psifia IPyrux sBJIICHUI;

e ONpelesTh OOCTOATEIbCTBA, KOTOpPBIE MPEIIIECTBOBAIM BO3HHUKHOBEHHIO CBS3H
MEXy SIBICHUSIMH, U3 STUX 00CTOSTENILCTB BBIACISATEH ONPEACISIONIUe, ClIOCOOHBIE OBITh
MPUYMHON JAHHOTO SIBJICHHSI, BBISBJISATH NMPUYMUHBI U CIIEJCTBHUS SIBICHUN; ® CTPOUTH
paccykIeHue OT OOIUX 3aKOHOMEPHOCTEH K YacCTHBIM SBICHUSM U OT YacCTHBIX
SIBJICHUI K OOIIMM 3aKOHOMEPHOCTSIM;

e CTPOHWTH PAaCCyKJCHHWE Ha OCHOBE CPaBHEHHS IPEIMETOB W SBICHHH, BBIICISAS NPU
3TOM OOII1E PU3HAKY;

e M3JaraTh MOJYYECHHYIO HH(OPMAIMIO, WHTEPIPETHPYS €€ B KOHTEKCTE peuIaeMoi
3a/a4uu;

e CaMOCTOATEIbHO YKa3blBaTh Ha HMHQPOpPMAIUIO, HYXKJAOIIYIOCS B IPOBEPKE,
npeyiaraTh ¥ MPUMEHSTH CI0c00 MPOBEPKHU JOCTOBEPHOCTU MH(OPMALIUU;

e BepOann30BaTh SMOLIMOHAIBHOE BIIEYATICHNE, OKa3aHHOE Ha HETO UICTOYHUKOM,;

e OOBSCHATH SIBIICHUS, TIPOIECCHl, CBS3M W OTHOIICHHS, BBIBISIEMBIE B XOJE
MO3HABATENILHOM M HCCIE0BATENbCKOM JeSITEIbHOCTH (NPUBOJUTH OOBSCHEHHE C
u3MeHeHHeM (GOpMBbI TPEACTaBICHUS; OOBICHATH, HETAIM3UPYS WA 0000IIas;
OOBSCHSATH C 331aHHOM TOUKH 3PEHHUS);

e BBISBISTH M Ha3bIBaTh NMPHUYUHBI COOBITHS, SBJICHHS, B TOM YHCJE€ BO3MOXKHBIC /
Haubosee BEPOATHBIE TMPUYHMHBI, BO3MOXHBIE TIOCIEACTBUS 3aJaHHOW MPUYUHBI,
CaMOCTOSITENIbHO OCYIIECTBIISISI TPUYMHHO-CIICICTBEHHBIN aHaAIIN3;

e JeNaTh BBIBOJA Ha OCHOBE KPHUTHYECKOTO aHajM3a pa3HbIX TOYEK 3pEHUs,
MOJATBEPKIAaTh  BBIBOA ~ COOCTBEHHOW  apryMeHTalMed WM  CaMOCTOSITEIILHO
MOJTyYCHHBIMH JTAHHBIMHU.

YMeHue co3iaBaTh, NMPUMEHATH M MPeoOpa3oBbIBATH 3HAKM U CUMBOJIBI, MOAETH U
CXEMBI JIsl pElIeHUs] y4eOHBIX U MO3HABATENIbHBIX 33/1a4.

OO0yJaronuiicst CMOXeT:

¢ 0003HaYaTh CHMBOJIOM U 3HAKOM NPEIMET U/UJIH SBJICHUE;

e ONpEAETATh JIOTHUYECKUE CBSI3U MEXAY MpeAMeTaMH W/MIHM SBJICHUSAMH, 0003HAYaTh
JTAHHBIE JIOTHYECKHE CBS3H C TIOMOIIHIO 3HAKOB B CXEME;

e co3/1aBaTh a0CTPAKTHBIN WK peabHbI 00pa3 npeaMeTa u/uiu SBIICHUS;

e CTPOUTH MOJIEJIb/CXEMY Ha OCHOBE YCIIOBUM 3a/1a4l U/WJIU CIIOCO0a €€ peIcHus;

e co3JaBaTh BepOabHbBIC, BEIIECTBEHHBIE U MH(DOPMAIIMOHHBIE MOJICNIU C BbIICICHUEM
CYIIECTBEHHBIX XapaKTEPUCTHK O0BEKTa JJIS ONpeAesieHus crnocola perieHus 3a1adu B
COOTBETCTBUM C CUTYaIlUei; e MpeoOpa3oBbIBaTh MOJEIU C LEJIbI0 BBISBICHUS OOLIMX
3aKOHOB, ONIPENIEISIOMUX JaHHYIO PEIMETHYIO 001aCTh;



e IIEPEBOAMTH CJOXKHYI0 IO COCTaBy (MHOTOACHEKTHYIO) HWH(POpPMALUIO U3
rpaduyeckoro win (HopmMaau30BaHHOTO (CHMBOJIBHOTO) MPEICTABICHUS B TEKCTOBOE, U
Hao00poT;

e CTPOUTH CXEMY, AITOPUTM JCUCTBUS, HCIIPABIISITh WJIM BOCCTAHABIMBATH HEM3BECTHBIM
paHee anrOpUTM Ha OCHOBE UMEIOIIETOCs 3HAHMS 00 00BEKTE, K KOTOPOMY IPUMEHSIETCS
AITOPUTM;

e CTPOUTH J0KA3aTEILCTBO: MPSAMOE, KOCBEHHOE, OT IPOTUBHOTO;

® aHATM3UPOBATH/pedIECKCUPOBATH OMBIT Pa3pabOTKU U peaiu3alul y4eOHOro MpoeKTa,
uCCleIoBaHusl  (TEOPETUYECKOro, SMIIMPHUYECKOr0) Ha OCHOBE IPEAI0KEHHOM
npoOJIEeMHOI CUTyallMd, TOCTABJICHHOM WLEMM W/WIM 3aJaHHBIX KPUTEPUEB OLIEHKH
IPOAYKTa/pe3ybTara.

CwMmbIciioBOE YTEHHUE.

OO0yyaronuiicst CMOXKeT:

e HAXOAUTh B TEKCTe TpeOyeMyro HH(pOpMalHi0 (B COOTBETCTBHM C IENSMU CBOEH
JIeSATEILHOCTH ),

e OpPHCHTHPOBATHCS B COJEP)KAHUU TEKCTa, MOHMMATH IICIIOCTHBIA CMBICT TEKCTa,
CTPYKTYpHUPOBATh TEKCT;

e YCTaHABJIMBATH B3aMMOCBS3b OMMCAHHBIX B TEKCTE COOBITUH, SIBIICHUH, IPOLIECCOB;

¢ PE3IOMHUPOBATH TJIABHYIO HJICIO TEKCTA;

e TIpe0OpPa30BBIBATh TEKCT, «IIEPEBOJIS» €r0 B IPYTYIO MOJIAIBHOCTh, HHTEPIPETHPOBATH
TEKCT (XYHO0KECTBEHHBIH W HEXYI0KECTBEHHBI — Yy4eOHBIH, HAYYHONOMYJISIPHBIH,
uH(pOpMaIMOHHBIH, TeKcT non-fiction);

e KPUTUYECKH OLIEHUBATH COJIEpKaHUE U (POpPMY TEKCTa.

@opMupoBaHUE M PA3BUTHE SKOJIOTMUYECKOTO MBILIUICHUS, YMEHHE NPHUMEHATH €ro B
MO3HABATEJIbHON, KOMMYHHUKAaTHUBHOW, COLMAIbHON MpakTUKEe M MpodhecCHOHaTbHOU
OpHEHTALINH.

OO0yuaromuiicss CMOXKET:

e OIIPEACIIATH CBOE OTHOILIEHHE K IIPUPOJIHOM CpeLIE;

® aHAJIM3HMPOBATh BIMSHHUE HKOJIOTMYECKUX (DAaKTOPOB HA cpeAy OOWMTaHUs >KUBBIX
OpraHU3MOB;

e [IPOBOJUTH IPUYMHHBIN U BEPOSTHOCTHBIN aHAIN3 dKOJIOTHUYECKUX CUTYalUi;

e IIPOrHO3UPOBATH U3MEHEHHs CUTYAIH IIPH CMEHE JIeCTBUS OHOTO (haKTopa Ha
neiictBue Ipyroro (Gaxropa;

® pacCIpOCTPAHATH 3KOJIOTMYECKHE 3HAHWSA M y4acTBOBATh B NPAKTUYECKUX JAENIax IO
3alIUTE OKPYKAIOIIEH CPEIbL;

e BBIPAXaTh CBOE OTHOLIEHHE K NPHUPOJE YEpPe3 PUCYHKH, COUMHEHHsI, MOJEIH,
IPOEKTHBIE pabOTHI.

. PazBuTHe MOTHUBALIMY K OBJIAJICHUIO KYJIBTYPO aKTUBHOI'O MCIIOJb30BaHUS CIOBAPEU U
JPYIUX MOUCKOBBIX CUCTEM.

OO0yJaromMiicss CMOXKET:

e OIIpE/IEIATh HEOOXOAUMBIE KIIIOUEBbIE TIOMCKOBBIE CJI0BA M 3aIIPOCHI;

e OCYHLICCTBIIATH B3aUMOJEHCTBHE C DIIEKTPOHHBIMU IIOMCKOBBIMM CHCTEMaMH,
CJI0BapsIMH;



L4 (I)OpMI/IpOBaTB MHO>XCCTBCHHYIO BBIGOpKy N3 TITIOHMCKOBBIX HWCTOYHHMKOB JJIA
O6’beKTI/IBI/I3aI_II/II/I PE3YyJIbTATOB ITOMCKA,
® COOTHOCHUTD ITOJYUCHHEBIC PE3YJILTATHI IIOMCKA CO CBOCH JACATCIIBHOCTBIO.

KommyHukaTrusubie YY /I

1. VYMeHue opraHuM30OBBIBATH Y4€OHOE COTPYAHHYECTBO U COBMECTHYIO JIEATEIBHOCTD C
YUUTEJIEM U CBEPCTHUKAMU; pab0TaTh HHANBUAYAIBHO U B TPYIINE: HAXOIUTH O0I1Iee
pellieHre U pa3pemars KOH(MIMKTH Ha OCHOBE COTJIACOBAHMSI TIO3UILIMM U yyeTa
UHTEPECOB; (OPMYINPOBATh, APTYMEHTUPOBATh U OTCTauBaTh CBOE MHEHUE.
OOyJaromuiicss CMOXKET:

— OIpEAETSATH BO3MOKHBIE POJIH B COBMECTHOM JAESITEILHOCTH;

— UTpaTh ONPEJEICHHYIO POJIb B COBMECTHOH J1€ATEIbHOCTH;

— MPUHUMATDH MO3UIMIO COOECeIHNKA, TOHUMAs TTO3UIMIO IPYTOro, pa3andarh B €ro
pedn: MHEHHue (TOUKY 3pEHHsI), JO0Ka3aTeNbCTBO (apryMeHThI), (aKThl; TUIOTE3BI,
aKCHOMBI, TEOPHH;

— OIIpEeNeNIATh CBOM JICHCTBHS M IEHCTBHSA IMaPTHEPA, KOTOPBIE CIIOCOOCTBOBAIH HIIH
MPEMSITCTBOBAJIM MPOTYKTUBHOM KOMMYHHKAIUH;

— CTpPOUThH IO3UTUBHBIE OTHOULIEHMsI B Ipoliecce Y4eOHOM H IO03HaBaTEIbHOU
NEeSTEIbHOCTH; — KOPPEKTHO U apryMEHTUPOBAHHO OTCTAaWBaTh CBOIO TOUYKY 3pEHUS,
B JINCKYCCUM YMETbH BBIJIBUTATh KOHTPAPTYMEHTHI, Mepedpa3supoBaTh CBOI MBICIb
(BMajeHre MEXaHN3MOM SKBUBAJICHTHBIX 3aMEH);

— KPUTHYECKU OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM MPU3HABATH
OIMOOYHOCTh CBOETO MHEHUS (€CIIM OHO TAKOBO) M KOPPEKTHPOBATH €T0;

— IpeJyIaraTh aabTePHATUBHOE pellleHne B KOH(DIUKTHOM cUTyaluu;

— BBIJICNIATH OOIIYIO TOUKY 3PEHUS B TUCKYCCHH;

— JIOrOBapuBaThcs O MPaBHJIAX M BOIpOcax i OOCYXJAEHHUS B COOTBETCTBHM C
MMOCTABJICHHOM Mepe]] TPYIION 3a1a4eit;

— OpraHU30BbIBaTh y4yeOHOE B3aUMOJICHCTBUE B IpymIe (OnpeneisTh oOLue LelH,
pacnpeensaTb poju, 10roBapuBaThcs APYT ¢ APYTOM U T. 1.);

— yCTpaHATh B paMKax JHajiora pa3pblBBI B KOMMYHHKAIlMU, OOYCIIOBIICHHBIE
HEMOHMMAaHUEM/HETIPUATHEM CO CTOPOHBI coOeceqHUKa 3amadd, (GOPMBI WIH
coJiepKaHus quanora.

2. YMeHHe OCO3HAHHO WCIIONb30BaTh PEYEBHIE CPEACTBA B COOTBETCTBHH C 3ajadecii
KOMMYHUKAITUU I BBIPQKECHHUS CBOWX YYBCTB, MBICICH W TMOTpeOHOCTEH st
TJITAHUPOBAHUS U PETYIISIIIUU CBOCH JCSITEIBHOCTH; BIAJCHUE YCTHOM U MUCHhbMEHHOMN
pe4bI0, MOHOJIOTHYECKOM KOHTEKCTHOM PEYbIO.

OO0yuaromuiicsi CMOXET:

e OMpEeNsATh 33/71ayy KOMMYHHUKAIIMA U B COOTBETCTBUU C HEW OTOHMpATh peueBhHIE
CPEICTBA;

e OTOMpaTh U HCIOJIb30BaTh PEUYEBBIE CPEICTBA B MPOLIECCE KOMMYHUKAIIUU C
JIPYTUMU JTIOIMU (AWAJIOT B IMape, B Majou IPYIIE U T. 1.);

e IIPE/ICTABIIATh B YCTHOM WJIM MUCBbMEHHOM ()OpMe pa3BEPHYTHIN TUIaH COOCTBEHHOU
NesITeNIbHOCTH;

e CO0JII0/IaTh HOPMBI IYOJUYHON PEeUHr, PETrIaMEeHT B MOHOJIOTE U TUCKYCCHH B
COOTBETCTBUU C KOMMYHUKATUBHOM 3a/1aueii;



e BBICKA3bIBaTh M OOOCHOBBIBaTH MHEHHE (CYXJEHHE) W 3alpaliuBaTb MHEHHE
napTHepa B paMKax [Juajora; e IPUHMMAaTh pELUIEHHEe B XOJe JAuanora u
COIJIACOBBIBATh €r0 ¢ COOECETHUKOM; ® CO3/1aBaTh MUCbMEHHbBIE «KIMIIMPOBAHHBIE»
Y OPUTMHAJIbHBIE TEKCTHI C UCIIOIb30BAHUEM HEOOXOJUMBIX PEUEBBIX CPEJICTB;

* WCNOJNB30BaTh BepOalbHBIE CpEACTBA (CPEACTBA JIOTHUECKOW CBSI3M) JUIS
BBIJICJIEHUS] CMBICJIOBBIX OJIOKOB CBOETO BBICTYIIJICHMUS;

e UCNONb30BaTb HEBEpOAIbHBIE CpPEACTBA WJIM  HarJIAJHble  MaTepUalbl,
[IOJIrOTOBJICHHbIE/OTOOPAaHHBIE 110/ PYKOBOJCTBOM YUMTEIS,;

e JieN1aTh OLICHOYHBIN BBIBOJ] O JOCTHKEHUH L[EJIM KOMMYHHMKALIUK HEOCPEICTBEHHO
[I0CJI€ 3aBEpIIEHUS] KOMMYHHUKATUBHOIO KOHTAaKTa M OOOCHOBbIBaThH ero. 13.
dopMupoBaHHWE M pa3BUTHE KOMIIETEHTHOCTM B O00JacTH HCIOJIb30BAHUS
MH(OPMAIIMOHHO-KOMMYHUKAMOHHBIX TexHonoruil (nanee — UKT). OGyuarommuiics
CMOXKET:

e IICJICHANPABICHHO WCKaTh M HCIOJb30BaTh HWH(POPMALMOHHBIE PECYPCHI,
HEOOXOAMMBIC ISl PEHICHUs] YIeOHBIX W MPAKTUYECKUX 33/1a4 C TIOMOIIBIO CPE/ICTB
UKT;

e BBIOMpATh, CTPOUTH M UCHOJB30BaTh AJECKBAaTHYIO MH()OPMAIIMOHHYIO MOJENb IS
nepefayd CBOMX MBICIEH CpelCcTBaMH €CTECTBEHHBIX M (OPMaJbHBIX S3bIKOB B
COOTBETCTBHUHM C YCIOBUAMHU KOMMYHUKALIUY;

e BBACIHATh HMH(MOPMALMOHHBIM aCHEeKT 3a7adyd, OIEepPUpPOBaTh JIAHHBIMH,
HCII0JIb30BaTh MOJIENb PELICHUS 3a/1a4H;

® 1CIIOJIb30BATh KOMITBIOTEPHBIE TEXHOJIOTMHU (BKIJIIOUYasi BHIOOP a/IeKBATHBIX

3a/lad€ MHCTPYMEHTAIbHBIX MPOrPaMMHO-ANIapaTHBIX CPEICTB M CEPBHUCOB) A
pemeHust UHQOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX Y4eOHBIX 3a/1a4, B TOM YHCIIE:
BBIUMCJICHHE, HalMCaHWE IHCEM, COYMHEHMH, JIOKIJIaJoB, pedeparoB, CO3JaHUE
Mpe3eHTalMH U JIp.; ® HCIOJIb30BaTh HH()OPMALIHIO C YIETOM ITHUECKUX U MPABOBBIX
HOpM; e cO37aBaTh HH(OPMAIMOHHBIE PECYpPChl Pa3HOrO THHA W JUISl Pa3HBIX
ayIuTopuil, co0moaaTh HH(MOPMALIMOHHYIO TUTHEHY U MpaBuia MH(OOPMALMOHHON
0€30MaCHOCTH.

IIpeaMeTHBbIe pe3yabTaThl

BBIHYCKHI/IK HAay4YnuTCHd B 7-9 xmaccax (I[J'IH HCIIOJIb30BaHUS B IOBCEAHEBHOM XKU3HU U

obOecreueHHsI BO3MOXKHOCTH YCHICUIHOT O IIPOJOJIKCHUA 06pa30BaHI/ISI Ha 0a30BOM ypOBHe)

9J1eMeHThI TCOPHH MHOKECTB U MaTeMaTH4eCKoi JOTuKHI

- OHCpI/IpOBaTL Ha 0a30BOM ypOBHCl INOHATHUAMU: MHOXKXCCTBO, 3JICMCHT MHOXXCCTBA,
MMOAMHOKECTBO, NPUHAIJICI)KHOCTD,

- 3a71aBaTb MHOXXECTBA MEPCUUCIICHUEM HUX DJICMCHTOB,
- HaXOJUTh NCPECCUCHUC, OGLGHI/IHGHI/IG, IHOAMHOXKECTBO B HpOCTCfIH.IHX CUTyaluAdX;

- OnCprupoOBaTh HA 0a30BOM YPOBHC IMOHATHUAMU: ONIPCACICHUC, aKCHUOMaA, TCOpCMaA,
J0Ka3aTCIbCTBO,

- IPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI AJIs1 HOATBEPKIACHHS CBOMX BBICKAa3bIBAHUN

B nosce1HEBHOM KU3HU U IIPU U3YUYECHUU IPYTUX NIPEIMETOB:



- ACTIOJIb30BaTh TpauIeCcKOe MPEICTABICHHE MHOKECTB JIJIsl OMMCAHUS PeaTbHBIX MMPOIIECCOB U
SBIICHUH, IPU PEUICHUH 3a/1a4 IPYTUX Y4eOHBIX MPEIMETOB

Yucaa

- OnepupoBaTb Ha 6a30BOM yPOBHE NOHATUSMU: HaTYpaJIbHOE YUCIIO, LIEJI0€ YUCIIO,
OOBIKHOBEHHasI P00k, NeCATUYHAS APOOb, CMEIIaHHas JPOoOb, pallHOHAIEHOE YUCIIO,
aprudMeTHUeCKUIl KBaipaTHbIM KOPEHb;

- UCIIOJIB30BaTh CBOKMCTBA YUCEN U MPABUJIA ACHCTBUI IIPU BHIIIOJIHEHUU BBIYUCIICHUI;

- UCIIOJI30BaTh IPU3HAKU JIEIMMOCTH Ha 2, 5, 3, 9, 10 npu BHINOJIHEHUU BBIYUCICHUN U
PELICHUHU HECIIOXKHBIX 3a/1a4;

- BBIIIOJIHATDH OKPYIJICHHUC pAllMOHAJIBHBIX YHUCCII B COOTBCTCTBHUU C ITPAaBUJIAMU;
- OOCHHUBATDh 3HAYCHUC KBAAPATHOI'O KOPHA M3 IMOJIOXKUTCIIBHOTO LECJIOr0 Ynciia,



- pacrio3HaBaTh PALIMOHAIBHBIE U UPPALMOHAIILHBIEC YUCIIA;
- CpaBHMBATb YKCJIA.

B noBce1HEBHOM KU3HU U IIPU U3YYEHUH IPYTUX NIPEIMETOB:

- OICHHUBATD PC3YJILTAThI BBIYHCIICHHUI IIpU pCUICHNUU IMPAKTHUYICCKUX 3ada4;
- BBIIIOJIHATE CPaBHCHHUE YUCEIl B PCAJIIBHBIX CUTYAlUAX

- COCTaBJISITh YMCJIOBBIE BBIPAKEHUS MIPU PEIICHUH MTPAKTUUECKHUX 3aJ1a4 U 3a7a4 U3 JIPYrux
yu4eOHBIX MPEIMETOB

ToxnecTBeHHbIE TPe0OpPa30BaHUS

- BBITIOJIHATE HECTTIOKHBIC HpeO6paBOBaHI/I$I JJIs1 BBIYUMCIICHUSA 3HAYECHHH YMCIIOBBIX BI)Ipa)KeHI/II\/JI,
COACPpKAMNX CTCIICHU C HATYPAJIbHBIM IIOKA3aTCJIICM, CTCIICHU C LCJIBIM OTPULATCIIbHBIM
IIOKa3aTcJICM,

- BBITTOJIHATH HECJIOKHBIE TPe00pa30BaHus EJIbIX BRIPAKEHUH: PACKPBIBATH CKOOKH, TPUBOANTH
MOOOHBIE ClIaracMBIE;

- ACIIOJIb30BaTh (DOPMYIIBI COKPAIIICHHOTO YMHOKEHHSI (KBaJIpaT CyMMBI, KBaJ[paT Pa3HOCTH,
Pa3HOCTh KBAJPATOB) ISl YIIPOILLEHUS BBIYUCICHUHN 3HAaYEHUN BBHIPAKECHUI;

- BBITIOJIHATDH HCCJIOKHBIC npeo6pa3013aHI/I51 ,Z[pO6HO-JIHHeI>'IHBIX BLIpa)KeHI/Iﬁ u BBIpa)KCHHI;'I C
KBaApaTHBIMH KOPHSMH .

B noBceTHEBHOM KU3HU U IIPU U3YYECHHUH JIPYTUX NIPEIMETOB:

- IOHUMATb CMBICJI 3allUCHU YUCJIa B CTAHAAPTHOM BUIC,
- OIICpUPOBATH HA 0a3o0BOM YPOBHC NOHATUCM «CTaHAAPTHAA 3aIlIUCh YUCIIa»

YpaBHeHUS H HEPABEHCTBA

- OnepupoBaTb Ha 0230BOM YPOBHE MOHATUSMU: PaBEHCTBO, YHCIOBOE PABEHCTBO, YPABHEHHUE,
KOPEHb YPaBHEHUS, PELLICHUE YPAaBHEHHUSI, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIICHUE
HEPaBEHCTBA;

- IPOBEPATE CHIPABECIIIMBOCTE YHCIIOBBIX PABCHCTB 1 HCPABCHCTB,

- peuiaTtb JIMHENHbBIE HCPAaBCHCTBA U HECJIOXKHBIC HCPABCHCTBA, CBOJIAIINUCCA K HI/IHCI>'IHLIM;
- p€maTbh CUCTEMBI HECITIOKHBIX JIMHEMHBIX ypaBHeHHfI, HCPaBCHCTB;

- HPOBEPATH, ABJIACTCA JIM JaHHOC YUCIIO PCHICHUCM YPABHCHU A (HepaBeHCTBa);

- p€liaTh KBAAPATHBIC YPABHCHUA 110 (I)OpMy.]'Ie KOpHCfI KBaApPaTHOI'O YPABHCHUA,

- I/1306pa)KaTB peiCHUs HCPABCHCTB U UX CUCTCM Ha YHCIOBOM HpHMOﬁ.

B noBcegHeBHOI )KM3HU U IpU U3YYCHUU OAPYTUX NPEAMCTOB!

- COCTaBIISATh U pEIIaTh JMHEWHbIE YPaBHEHUS MIPH PEIICHUU 3a/1a4, BOSHUKAIOIINX B IPYTUX
y4eOHBIX TpeIMeTax

DOyHKIUHA

- HaXOAMTh 3HaUeHUEe (PYHKIMHU 110 33]aHHOMY 3HAYCHHUIO apTyMEHTa;
- HaXOJMTh 3HAUCHHE apryMEHTa MO0 33JJaHHOMY 3HAYCHUIO (DYHKIIMM B HECTOKHBIX CUTYaIHAX;



- ONpECACIIATH IMOJIOKCHUC TOYKHU I10 eé KoOopJuHaTaM, KOOPpAWHATBI TOYKHU I10 €€ MOJI0KEHHIO Ha
KOOpHHHaTHOﬁ ITIJIOCKOCTH,

- 110 rpa MKy HaXOUTh O0JIACTh ONpeACTICHUS, MHOXKECTBO 3HaUEHUH, HylIU (QYHKIUHY,
MPOMEKYTKH 3HAKOIIOCTOSHCTBA, IPOMEXKYTKH BO3pACcCTaHUs U yObIBaHUs, HAUOOJbIIIEE U
HAaUMEHbIIIee 3HAYCHUS (PYHKIINH;

- CTPOUTH IpadyK TUHEHHOU (PYHKIINY;

- IPOBEPATH, SIBJIAETCS JIM JaHHbIM rpaduk rpagukoM 3agaHHON QyHKIMK (JIMHEHHO,
KBaJPaTUYHOM, 00pAaTHON MPOIOPIUOHAIBHOCTN);

- onpeAeATh NPUOINKEHHBIE 3HAaUEHUS! KOOPAMHAT TOUKU IiepeceyeHmst rpaduKoB GpyHKIMII;

- OIICpUpPOBATH HA 0azoBOM YPOBHEC NOHATHUAMM: ITIOCJIICAOBATCIbHOCTD, apI/I(bMCTI/I‘ICCKaH
nporpeccus, rcoMETpuICCKas IMMporpeCcCus,

- peuiaTh 3aga4u Ha IMPOrpeCcCruu, B KOTOPBIX OTBET MOXKCT OBITH MMOJIYYCH HCIMOCPCACTBCHHBIM
noicyéToM 6e3 mpuMeHeHUsT GOopMYI.

B noBce1HeBHOM KU3HU U IIPU U3YYECHHUH IPYTUX IIPEIMETOB:

- ACIIOJIB30BATh I'pa(UKH PEATbHBIX MPOIIECCOB U 3aBUCHMOCTEH JIJISl ONIPEICTICHHS KX CBOWCTB
(HauOonplIMe U HAUMEHBIIINE 3HAYEHUS, TPOMEXKYTKH BO3pacTaHus U yObIBaHUS, 00JacTH
MOJIOKUTEIBHBIX U OTPULIATEILHBIX 3HAYCHUH U T.I1.);

- MCIIOJIb30BaTh CBOMCTBA JTMHEHHON QYHKIIMU U ee TpaduK MPH PEIICHUH 331a4 U3 IPYTUX
yueOHBIX MPEIMETOB

CraTucTuka u TEOpUA BQPOHTHOCTEﬁ

- ImeTh mpeicTaBieHre 0 CTAaTUCTHYECKUX XapaKTePUCTUKAX, BEPOSITHOCTU CITy4aifHOTO
COOBITHS, KOMOMHATOPHBIX 3a/1a4ax;

- pemaTh npocTeine KOMOMHATOPHBIE 3a/1a4l METOJOM IPSIMOTO U OPTaHU30BaHHOTO
nepebopa;

- IPEACTABIATH AaHHBIE B BUJIE TaOJHII, AHArpaMMm, TpadrKoB;

- YuTaTh UH(OPMALIHIO, TPEJICTABICHHYIO B BUE TAOJHUIIbI, TUArpaMMbl, rpaduka;

- ONIpCACTIATE OCHOBHBIC CTATUCTUYCCKUC XaPAKTCPUCTUKHU YU CIIOBBIX Ha60pOB;

- OIIEHUBATh BEPOSTHOCTh COOBITHS B IPOCTEUIIINX CITyYasix;

- UMCTh IPEACTABJICHUC O POJIM 3aKOHA OOJIBIIINX YKCENI B MACCOBBIX SIBJICHUAX.

B noBcegHeBHOI )KM3HU U IpU U3YYCHUU OAPYTUX NPEAMCTOB!

- OLIEHUBATh KOJIMYECTBO BO3MOKHBIX BApMAHTOB METOAOM Tiepedopa;
- IMETh MPEJICTABICHUE O POJIM MPAKTUUYECKU JTOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITHIA;

- CpaBHHUBATb OCHOBHBIC CTATUCTUYCCKUC XAPAKTCPUCTUKHU, TTOJIYUCHHBIC B IMIPOLECCEC PCIICHUA
HpI/IKJ'IaJIHOI\/'I 3aaa4u, U3y4CHH PCaJIbHOI'O ABJICHHA,

- OLICHUBATh BEPOSATHOCTh PEATbHBIX COOBITHI U SIBIICHUNA B HECJIOKHBIX CHUTYAITUAX
TexcToBbBIE 3a1a4YH

- pelaTh HECIIOKHBIE CIOKETHBIE 3a/1a4 PAa3HBIX THUIIOB, IPUMEHSS BCE apu(PMETHISCKUE
JIehCcTBHS,



- CTPOMTBH MOJIEJIb YCIIOBUSA 33a4M (B BU/I€ TaOIMIIbl, CXEMBI, PUCYHKA WIIM YPABHEHUS), B
KOTOpOM JJaHbl 3HAYEHUS IBYX U3 TPEX B3aMMOCBS3aHHBIX BEJIMYMH, C IEJIbIO IOMCKA PELLIECHUS
3aJa4H;

- OCYILECTBJIATh CIIOCO0 MOKMCKA PELICHUS 3a]]auu, B KOTOPOM pacCyKIEHUE CTPOUTCS OT
yCIIOBHS K TPEOOBAHUIO HIIM OT TPeOOBaHUSA K YCIOBHIO;

- COCTaBJIATH IUIaH PEIICHUS 3a]auu;

- BBIJICJIATD ATAIIbl PELICHUS 3a/1a4H;

- HHTEPIPETUPOBATH BBIUMCIUTEIbHBIE PE3YIIbTATHI B 33J]a4€, UCCIEA0BATh I10JIy4EHHOE
pellIeHne 3a1a4n;

- 3HATh Pa3IMuue CKOPOCTEeH 00BEKTa B CTOSIUCH BOJE, MPOTUB TCUCHHS U 110 TEUCHUIO PEKU;

- pemarh 3aJa4y Ha HAXO)KICHUE YaCTH YMCIIA U YHACTIA 110 €T0 YacTH;

- pelaTh 3aJa4y pa3HbIX TUIIOB (Ha paboTy, Ha MOKYIIKH, Ha IBUYKEHHUE), CBA3BIBAIOILUX TPU
BEJIMYMHBI, BBIACIATH 3TH BEITUYUHBI U OTHOLICHHS MEXKIY HUMY;

- HaXOJUTh MPOLIEHT OT YKUCJIA, YUCIIO IO MPOLIEHTY OT HETO, HAXOUTh MPOLIEHTHOE CHUKEHHE
WJIM ITPOLIEHTHOE NOBBILICHUE BEJIUYHHBI;

- pelIaTh HeCI0XKHbIE JIOTHYECKUE 3a/1a4l METOJOM PACCYKJICHUH.

B noBce1HeBHOM KU3HU U IIPU U3YYECHHUH IPYTUX NIPEIMETOB:

- BBIJIBUTATh TUITOTE3bI O BOBMOXKHBIX MTPEICITHHBIX 3HAYCHUSIX HCKOMBIX B 331a4€ BEIIMYUH
(lenatb MPUKUIKY)

I'eomerpuuyeckue purypsi

- OnepupoBaTh Ha 0230BOM YpPOBHE NMOHATUSIMHU T€OMETPUUYECKUX DUTYP;

- U3BJIEKaTh HH(OPMAIIMIO O TEOMETPUUECKUX (PUTypax, MPe/ICTaBICHHYIO Ha YepTeKaxX B SBHOM
BU/IE;

- IPUMEHSATH JUIs PELIeHUs 3a7ay reoMeTpuyeckre (PakThl, €CIIU YCIOBUS UX IPUMEHEHUS
3a/laHbl B IBHOU (hopMe;

- pelarth 3aJjaud Ha HaXOX/I€HHE FeOMETPUUECKUX BEJIMUMH 110 00pa3liaM WK alrOpUTMaM.

B noBceHeBHOM KU3HU U NIPU U3YUEHHUH JIPYTHX MPEIMETOB:

- UCTOJIb30BATh CBOMCTBA T€OMETPUUECKUX (PUTYp IS pellieHHs] TUIOBBIX 3a/1a4, BO3HUKAIOIINX
B CUTYallUsIX TIOBCETHEBHOM KU3HU, 3a7a4 IPAKTUUECKOTO COJEPKaHUS

OTHoleHus

- OnepupoBaTh Ha 6a30BOM YpOBHE MOHSATUSIMU: PaBEHCTBO (PUTYp, paBHbIE (PUTYpHI, PABEHCTBO
TPEYrOJIbHUKOB, MAPAJLIENBHOCTD MPSAMBIX, IEPIEHIUKYISIPHOCTD IPSIMBIX, YTIIbI MEXIY
PSIMBIMU, TIEPIIEHANKYIISP, HAKIIOHHAS, TPOEKIIMSL.

B noBcetHEeBHOM KU3HU U TPU U3YYEHUH JPYTUX MIPEIMETOB:

- UCIIOJIB30BAaTh OTHOIICHUSA JJI PCHICHUA HpOCTGfIHIHX 3a1a4, BOSHUKAIINX B peanLHoﬁ
KHU3HHU
I/I3Mepe}mﬂ U BBIYUCJICHUSA

- BBINOJTHATE N3MEpPEHNE JUIMH, PACCTOSIHUM, BEJIMYHH YIJIOB, C IOMOIIBI0 MHCTPYMEHTOB IS
U3MEPEHU IUIUH U YIJIOB;

- IPUMEHATH (POPMyYJIBI IEpUMETPA, IJIOMATN U 00BbEMA, IUIOLAN TOBEPXHOCTH OTAEIbHBIX
MHOT'OI'PAHHUKOB IIPU BBIUUCIIEHUAX, KOT1a BCE JaHHBIC UMEIOTCS B YCIIOBUH;

- IpUMeHATh Teopemy IIndaropa, 6a3oBble TPUTOHOMETPUYECKHE COOTHOUICHUS AJIS
BBIYMCIICHUS IIIUH, PACCTOSIHUM, IIJIOIAAEH B IPOCTEUIINX CIIydasiX.



B noBcenHeBHOI KU3HU U IPU U3YYEHUH IPYTUX MPEIMETOB:

- BBIYHCIIATH PACCTOSHUS Ha MECTHOCTH B CTAHAAPTHBIX CUTYalMsIX, IUIOIIAAU B IPOCTEHIINX
Cllydasix, IpUMEHSTH (YOPMYJIbI B MPOCTEHIIUX CUTYAIMSIX B IIOBCEIHEBHON KU3HU

FCOMeTpI/I‘IeCKI/Ie MMOCTPOCHUSA

- U300pakaTh TUTIOBBIE IJIOCKUE (PUTYPHI M (GUTYPHI B IPOCTPAHCTBE OT PYKH M C TIOMOIIBIO
UHCTPYMEHTOB.

B noBcenHeBHOI JKU3HU U MIPU U3YYEHUH IPYTUX MPEIMETOB:

- BBITIOJIHATH IPOCTEHIINE TOCTPOCHHUSI HA MECTHOCTH, HEOOXOAUMBIE B peaibHOU KU3HU
I'eomeTpuueckmne npeodpazoBaHust

- CtpouTtsh purypy, CHMMETPUUYHYIO TAaHHOU (PUTYype OTHOCUTEIHHO OCHU U TOUKH.

B noBcenHeBHOI KU3HU U MIPU U3YYEHUH IPYTUX MPEIMETOB:

- pacno3HaBaTh JIBUKEHUE 0OBEKTOB B OKPYKAIOILIEM MUPE;
- pacro3HaBaTh CHMMETPHYHBIC (PUTYPHI B OKPYKAIOIIEM MUPE

BeKTopLI U KOOPAUHATHI HA IIJIOCKOCTHU

- OHCpHpOBaTL Ha 0a30BOM YPOBHC MOHATHAMU BEKTOP, CyMMa BCKTOPOB, IIPOU3BCACHUC
BCKTOpa Ha YMCJIO, KOOPAUHATEI Ha IJIOCKOCTH,

- ONIPCACIIATH HpI/I6J'II/I)KéHHO KOOpAUHATBI TOYKH I10 eé I/I306pa)KeHI/II-O Ha KOOpHHHaTHOﬁ
IIJIOCKOCTH.

B noBceHEBHOI KU3HU U IPU U3YYEHUH IPYTUX IPEIMETOB:

- UCIIOJIb30BAaTh BEKTOPLI IJIs pCIICHUSA HpOCTGfII.HPIX 3ala4 Ha OIIPEACIICHUC CKOPOCTHU
OTHOCUTCIIBHOT'O ABHMIXCHUA

Hcropust MaTeMaTUKH

- OnuceIBaTh OTAEIBHBIE BBIIAIOIINECS PE3YIIbTAaThl, IOJYUYEHHBIE B XO/€ PA3BUTHUSI MaTEMaTUKU
KAaK HayKH;

- 3HaTh IIPUMEPHI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB, B CBA3U C OTEYECTBEHHON U
BCEMHUPHOU UCTOPUEH;

- IOHMMaTh POJIb MATEMATHKH B pa3BUTHH Poccnn

MeTtoabl MaTeMAaTHKH

- Bo1OupaTs moaxoasuii M3y9eHHBINH METO TSl PEIICHUH N3YYCHHBIX TUTIOB MaTEMaTHIECKIX
3ajady;

- [IpuBOAUTH MPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B OKPYX AIOIIEH ACHCTBUTEILHOCTH
U TIPOM3BEJICHUSX UCKYCCTBA.



Boinycknuk nonyuum 603modxcnocms Hayuumuca 6 7-9 Knaccax 01 obecneuenus
603MOMCHOCHIU YCREUIHO20 NPOOOJIHCEHUA 00PA306AHUA HA DA3080M U Y2TIYONIEHHOM YPOGHAX

9J1eMeHThI TCOPUHU MHOKECTB " MaTeMaTH4eCKoil JOruKHI

- OnepupoBaTh | MOHATHIMHE: ONIPENICIICHHE, TEOPEMa, aKCHOMa, MHOXKECTBO, XapaKTEPUCTUKH
MHOXECTBA, 3JIEMEHT MHOXKECTBA, ITyCTOE, KOHEYHOE M OECKOHEYHOE MHOKECTBO,
MOJIMHOKECTBO, MPUHAIIIC)KHOCTh, BKIIOYCHHUE, PABEHCTBO MHOXKECTB;

- 1300pakaTh MHOXKECTBA U OTHOILIICHUE MHOXKECTB C TIOMOIIBI0 KPYTroB Ditniepa;

- OIIPEIENATh MIPUHAJICKHOCTH 3JIEMEHTa MHOKECTBY, O0BEMHEHHIO 1 IIEPECCUCHUIO
MHOXECTB;

- 3aJ1aBaTh MHOXKECTBO C TIOMOIIBIO TIEPEUNCIICHUS 3JIEMEHTOB, CIIOBECHOTO OIHUCAHMS;

- OTIEPUPOBATH OHATUSIMH: BHICKa3bIBaHUE, UCTHHHOCTD M JIOXKHOCTh BBICKA3bIBAHUS,
OTPUIIAaHUE BHICKA3bIBAHUM, OTIEPAIMH HaJ| BBICKA3bIBAHUSIMH: U, WJIH, HE, YCIOBHBIC
BBICKA3bIBaHUS (MMILJIUKALIHH ),

- CTPOUTD BbICKAa3bIBaHUS, OTPHUIIAHUS BHICKA3bIBAHUH.

B noBceiHEeBHOM KHU3HU U TIPH U3YUEHUH JPYTUX PEIMETOB:

- CTPOUTH IEMOYKH YMO3AKIFOUCHU Ha OCHOBE UCTIOJIB30BaHUS MIPABUJI JIOTHKH;

- UCTIOJIH30BaTh MHOXKECTBA, ONEPALIMU C MHOXKECTBAMH, UX TPapUUECKOE TPEACTABICHUE IS
OTIMCAHUS PEATbHBIX MIPOIECCOB U SBICHUI

Yucaa

- OHepI/IpOBaTL IMOHATHUAMMA: MHOKCCTBO HATYPAJIbHBIX YHUCCJI, MHOKXCCTBO LICJIbIX YUCCII,
MHOXCECTBO PAlIMOHAJIBHBIX YHUCCJI, UPPALTUOHAIBHOC YNUCJIO, KBa,Z[paTHBIﬁ KOpPCHb, MHOXKCECTBO
HGﬁCTBHTGHBHBIX YUCCIIII0, FCOMCTPHUYCCKAd UHTCPIIPETAINA HATYPAJIbHBIX, LEJIbIX,
padnOHAJIbHBIX, HeﬁCTBHTeHBHBIX YHUCCII,

- IOHUMATh U OOBSCHATH CMBICIT TIO3UIIHOHHOM 3aMiCH HATYPaTbHOTO YUCIA;

- BBINIOJIHATDH BBIYMCIICHHS, B TOM YUCJIE C UCITOIB30BAHUEM MPUEMOB PAllHOHAIBHBIX
BBIYHCIICHUI;

- BBIIIOJIHATH OKPYTJICHUE PAllMOHAJIBHBIX YUCEN C 3aJaHHOM TOYHOCTBIO;

- CPaBHMBATh PALlMOHAJIBHBIE U UPPALIMOHAIIBHBIE YMCIIA;

- IPEJICTABIISATh PAIMOHAIIBHOE YHCIIO B BUE IECATUYHON 1pooH

- YIIOPAJOYMBATH YKUCJIA, 3AlITMCAHHBIC B BUJIC O6I>IKHOBGHHOI\/'I 158 )IGCSITH‘IHOﬁ
Apobu;
- HaxoauTh HOJl m HOK uncen u ucnonap30BaTh UX IPU PELLIEHUH 3a4a4.

B noBcegHeBHOI )KM3HU U IpU U3YYCHUH APYTUX MPEAMCTOB!

- IPUMEHSATH MpaBHiIa NPUOIMKEHHBIX BEIYUCICHUH MTPU PEIICHUN
MPAKTUYECKHX 33/a4 U PEIIeHUH 3aa4 APYTruX y4eOHBIX IPEIMETOB;

- BBINIOJIHATH CPABHEHUE PE3YJIBTATOB BHIYMCIICHUM IIPU PELLICHUU
MPAKTUYECKHX 33/a4, B TOM YUCIJIe TPUOIMKEHHBIX BBIUMCIICHHIA;

- COCTaBJIATh M OLIEHUBATh YMCIIOBBIE BHIPAYKEHUS PU PELIEHUH TPAKTUUYECKUX
3ajia4 1 3aJa4 U3 APYrux y4yeOHBIX MPEIMETOB;

- 3aIMCBIBAaTh U OKPYIJIATH YUCIIOBBIC 3HAUYCHUS PEATIbHBIX BEJIMYUH C
MCIIOJIb30BAHUEM PA3HBIX CHCTEM U3MEPEHHUS

ToxnecTBeHHbIE TPe0OPa30BaAHUS



- OnepupoBaTh MOHATUSAMU CTETIEHU C HATYPAJIbHBIM [TOKa3aTeeM, CTeEeHU

C LIEJIBIM OTPUIIATETIHHBIM ITOKa3aTeNIeM;

- BBIIIOJIHATH MPe0Opa30BaHus LENIbIX BHIPAXKEHUIL: IEHCTBUS C OJJHOUWICHAMU
(crosxeHue, BRIYMTAHUE, YMHOXKEHHUE), ACUCTBUSL C MHOTOWICHAMHU (CII0KEHHE,
BbIUWTAaHUE, YMHOXKEHUE);

- BBIMIOJIHATD PA3JI0KEHHE MHOTOYICHOB HA MHOKUTEIH OJHUM U3 CIIOCOOOB:
BbIHECEHHUE 3a CKOOKY, IPYIITUPOBKA, UCIOJIb30BaHNE (POPMYJT COKPAILIEHHOTO YMHOKEHHUS,
- BBIICJIATH KBAJPAT CYMMBI H Pa3HOCTH OJTHOUYICHOB;

- packjaabIBaTh HA MHOKUTENH KBaApaTHBINA TPEXUICH;

- BBITIOJIHATH MPE0OPa30BaHMsI BEIPAKECHUH, COIEPKAIINX CTEIICHU C LIETBIMU
OTpULIATENIbHBIMU [T0Ka3aTEIsIMH, IEPEXOIUTH OT 3aMUCH B BHJIE€ CTETICHHU C LIETBIM
OTPHIIATEIbHBIM MTOKa3aTeIeM K 3allUCH B BUJE IpOOH;

- BBIMIOJIHATH IPe0OpazoBaHusi APOOHO-PAIIIOHATIBHBIX BBIPAKEHUH:

COKpalleHHe JIpo0eil, MpuBeAeHnEe anredpandeckux Jpodeil Kk 001eMy 3HaMeHATENHo,
CIIOKEHHEe, YMHOKEHHE, JAeTIieHUE aaredpandeckux Ipo0eii, Bo3BeleHue anredpanieckoit
JIpoOu B HATYPAJIBHYIO U LEIYIO OTPUIATEIHLHYIO CTETICHb;

- BBITIOJIHATH IPE0OpPa30BaHUs BBIPAXKECHUMN, COJEPIKAIINX KBapaTHBIE KOPHH,

- BBIJICJIATH KBAJpaT CYMMBI HJI PA3HOCTH JIBYWICHA B BBIPAKEHHSIX,

coJIeprKaliX KBaJpaTHbIE KOPHU;

- BBITIOJIHATD PE00pa30BaHUsI BEIPAKEHUH, COIEPKAIUX MOTYIb.

B HOBCGHHGBHOﬁ JKU3HU U IIPpU U3YUYCHUH APYTUX NPEAMCTOB!

- BBITIOJIHATH TPEOOpa30BaHus U JEHCTBUSI C YUCIIaMH, 3alTUCAHHBIMU B
CTaHJapTHOM BHUJIE;

- BBITIOJTHSATH MpeoOpa3oBaHus alreOpandeckux BhIPAXKEHU MIPHU PEIICHUN
3a/1a4 APYruxX y4eOHBIX MPEIMETOB

YpaBHeHUS U HEPABEHCTBA

- OnepupoBaTh NOHATUSAMU: YPaBHEHUE, HEPABEHCTBO, KOPEHb YPABHEHMS,

pelieHne HepaBeHCTBA, PABHOCWIIbHBIC YPaBHEHUs, 00JIaCTh ONPEICTICHUST YPaBHEHUS
(HepaBEeHCTBA, CUCTEMbI YPaBHEHHH WM HEPABEHCTB);

- peuiaTtb JIMHEHHBIE YpPaBHCHHA U YPaBHCHHA, CBOJAUMBIC K JIMHEWHBIM C

MIOMOIIBIO TOX/IECTBEHHBIX IPe0o0pa30BaHuii;

- peuiaTh KBAAPATHBIC YPaBHCHUA U YPaBHCHHA, CBOAUMBIC K KBaJIPaTHBIM C
MIOMOIIIBIO TOX/IECTBEHHBIX IPeo0pa30BaHuii;

- pemiaTh ApoOHO-TMHENHHbIE YPaBHEHUS;

- pemaTh IpocTeNIIe UPPALUOHAIbHBIE YPABHEHUS

- pemarb ypaBHEHHS CIIOCOOOM PA3JI0KEHHsI HA MHOXKUTENN U 3aMEHBI

IIEPEMEHHOI;

- HCIOJIb30BAaTh METO/ MHTEPBAJIOB JIsl PEIIEHUS LETIbIX U IPOOHO-paAIlHOHAIBHBIX HEPABEHCTB;
- pemaTh JIMHEWHbIE YPaBHEHUS U HEPABEHCTBA C ITApaMeTpaMu;

- pelaTh HECJIOKHBIE KBaPATHBIE YPABHEHUS C IIAPAMETPOM;

- pemaTh HECIOKHBIE CUCTEMBI JIMHENHBIX YPAaBHEHUH C TApaMeTpaMu;

- p€liaTh HECJIOXKHBIC YPABHCHUSA B LICIIbIX YU CJIAX.

B noBceTHEBHOM JKU3HU U IIPU U3YYEHUU APYTUX MPEIMETOB:
- COCTaBJIAThH U pelIaTh JUHEHHBIC U KBaIpaTHbIE YPaBHEHUS, YPAaBHEHHUS, K

HUM CBOJSILIIMECS, CUCTEMBI JINHEWHBIX YPaBHEHUI, HEPABEHCTB IIPY PELICHHUH 3a7a4
JIPYTUX y4eOHBIX MPEAMETOB;



- BBINOJIHATH OLEHKY IIPaBIONO100Us PE3yIbTAaTOB, OIYYaEMBbIX PU PEIICHUN
JIMHEHHBIX U KBAJIPATHBIX YPABHEHUMN U CUCTEM JIMHEHHBIX YPABHEHUN U HEPABEHCTB IIpU
pELICHUH 3ajiay IPYTUX y4eOHbIX IIPEIMETOB;

- BBIOMpATh COOTBETCTBYIOLIME YPAaBHEHMSI, HEPAaBEHCTBA UJI UX CUCTEMBI,

JUIsL COCTABJICHUSI MATEMaTUYECKON MOJENHN 3alaHHON peaJIbHOM CUTYalluy HIIU
MPUKJIAJHON 3aa4H;

- YMETb MHTEPIPETUPOBATH NIOJyYEHHBIN IIPA PEIIECHUHN YPABHEHHUS,

HEPaBEHCTBA UJIM CUCTEMBI Pe3yJIbTaT B KOHTEKCTE 3aJaHHOM peaJbHOM CUTYalluH UIU
IIPUKIJIATHON 3a1a4n

DOyHKIUHA

- OnepupoBaTh NOHATUAMU: (PYHKIHMOHAIbHAS 3aBUCUMOCTb, (QYHKIIHS, IpaduK
¢yHKIMHM, criocoObl 3aanns GyHKIUU, apTyMEHT U 3Ha4YeHue (PyHKIHUU, 00JIacTh
OIpeieIeHUs] 1 MHOKECTBO 3HauUeHUH (QyHKIMH, HYIH QYHKIMH, TPOMEXYTKU
3HAKOMOCTOSIHCTBA, MOHOTOHHOCTH (DYHKIIMH, YETHOCTH/HEYETHOCTD (DYHKIINH;

- CTpOUTH IpauKU JIUHEWHOM, KBaipaTUUHOU (PyHKIMH, 0OpaTHOM PONOPLIHUOHATIBHOCTH;
- Ha IpUMepe KBAIPATUIHON (YHKIIUH, UCTIOIB30BATH PE0OPa30BaHUS
rpaduka dpyukipn y=Ff(X)

- COCTaBJISATh YPABHEHUS IPSIMOM 1O 3a/laHHBIM YCIIOBUSIM: ITPOXOALIEH uepes
JIBE TOUKH C 3a/laHHBIMU KOOPJMHATAMH, IPOXOSILICH uepe3 TaHHYI TOUKY U
IapaJuIeIbHOM TaHHOM NPSIMO;

- uccienoBaTh PyHKIUIO 110 e€ rpaduky;

- HaXOJUTh MHOKECTBO 3HAUEHUH, HYJIU, IPOMEKYTKH 3HAKOIIOCTOSTHCTBA,
MOHOTOHHOCTH KBaJpaTU4YHON (DYHKIIMH;

- OTIEPUPOBATH MOHATHAMMU: MOCIIEI0BATEIBHOCTD, apupMeTHYECKas
Iporpeccusi, reOMeTpruIecKasi Iporpeccus;

- pemaTh 3aJa4u Ha apu(METHUECKYIO U TE€OMETPUUECKYIO IIPOTPECCHIO.

B noBce1HEBHOM KU3HU U IIPU U3YYECHHUH PYTUX NIPEIMETOB:

- WTIOCTPUPOBATH € IOMOILIBIO TpaduKa peaabHy0 3aBUCUMOCTb MIIH ITPOLECC
10 UX XapaKTEPUCTUKAM;

- MCII0JIb30BATh CBOMCTBA U rpauk KBaApaTUYHON (QYHKIIMH NPU PELICHUH
3aJa4 U3 IpYrux y4eOHBIX MPEIMETOB

TexcroBble 3a1aun

- Pemrate mpocTsIe U CIIOXKHBIE 3a/1a4M Pa3HBIX TUIIOB, a TAKXKE 3aa4H
MOBBIILIEHHOW TPYJIHOCTH;

- UCTIOJIh30BATh Pa3HbIC KPATKHE 3aITMCH KaK MOJICIH TEKCTOB CIIOKHBIX 3a/1a4 JUTST TOCTPOSHUS
MOMCKOBOW CXEMBI U pellIeHus 3a/1a4;

- pa3IM4aTh MOJIENb TEKCTA U MOJIENb PELICHHS 33a]aui, KOHCTPYUPOBAThH K OJJHON MOJETH
pEeIIeHHs HECIIOKHOM 3a7]au pa3HbIe MOJISITN TEKCTa 3a/1a4H,

- 3HaTh U MIPUMEHATH 00a crocoba Mmoucka peneHus 3aaad (0T TpeOOBaHUS K YCIOBHUIO U OT
YCJIOBHS K TPEOOBAHHMIO);

- MOJICJIMPOBATH PACCYKJIEHUS MPH MMOUCKE PEUICHHUS 33124 C TIOMOIIBIO Tpad-CXeMblI;

- BBIJICTIATH ATAIBI PEIICHNS 33/1a41 M COAEPKaHNE KaXKI0To ATara,

- YMETh BBIOMpPATh ONTHUMAIbHBII METO/] pEIIeHUs 3a/1a4l U OCO3HABATh BBIOOP METO/a,
paccMaTpuBaTh PA3IMYHBIC METO/IbI, HAXOAUTH PA3HbIE PEIICHUS 3a/1a4H, €CJIM BO3ZMOXKHO;

- aHAJIM3UPOBATH 3aTPYJHEHUS TIPU PEIICHUH 3aa4;



- BBINOJIHATH Pa3IMuHble IpeoOpa3oBaHusl IPEI0KEHHON 3a7jaui, KOHCTPYHPOBAaTh HOBBIE
3a[a4d U3 TaHHOH, B TOM 4Hcie 00paTHBIE;

- HHTEPIPETUPOBATh BBIYUCIIUTEIbHBIC PE3YJIbTATHI B 337a4€, UCCIEA0BATh IIOJy4YEHHOE
peLICHUE 3a1a4H;

- QHAJIM3MPOBATh BCEBO3MOKHBIEC CUTYallMU B3aUMHOT'O PACIIOJI0KEHHUs ABYX OOBEKTOB U
M3MEHEHHUE X XapaKTEPUCTUK IIPU COBMECTHOM JIBHIKEHUU (CKOPOCTh, BPEMS, PACCTOSIHUE) TIPU
pELICHUH 3a/]ay Ha JBM)KEHUE BYX OOBEKTOB KaK B OHOM, TaK U B IPOTHUBOIOJIOKHBIX
HaIlpaBJICHUSAX;

- HCCIIEI0BaTh BCEBO3MOJKHBIE CUTYALMH TP PELICHNUH 334 Ha ABM)KECHHUE I10 PEKE,
paccMaTpuBaTh pa3HbIE CUCTEMBI OTCYETA,

- pemaTh pa3sHOOOPA3HbIE 3aJauy «HA YaCTU»,

- pematb 1 00OCHOBBIBATh CBOE PELICHHE 3aj1ay (BBLACIATh MAaTEMAaTHYECKYIO0 OCHOBY) Ha
HAaXO0’KJICHUE YaCTH YMCJIa U YMCIIA 110 €r0 YaCTH Ha OCHOBE KOHKPETHOI'O CMbICIIA JIpo0OH;

- OCO3HaBaTh U OOBICHATH UJICHTUYHOCTD 33]1a4 Pa3HbIX TUIIOB, CBA3BIBAIOLIUX TPU BEIHUMHBI
(Ha paboTy, Ha MOKYIIKU, HA JBM)KEHUE). BBIACIATH 3TH BEJIMYUHBI U OTHOUICHUS MEXIY HUMH,
IPUMEHSTh UX [IPU PEIICHUH 3aa4, KOHCTPYHPOBAaTh COOCTBEHHBIE 3a/1a4 YKa3aHHbIX TUIIOB;

- BJIJIETh OCHOBHBIMU METOJAMM PEIICHNUS 3a[]a4 HA CMECH, CIUIaBbl, KOHLIEHTPALIUN;

- pelaTh 3aja4y Ha IPOLEHTHI, B TOM YUCJIE, CJIOKHBIE TPOLIEHTHI ¢ 000CHOBAaHUEM, UCTIOJb3YS
pasHble CIIOCOOBbI;

- pemarp JOrHYecKHe 3aa4i pa3HbIMH CIIOCO0AMH, B TOM YHCIIE, C ABYMS OJIOKAMH U C TpeMs
6JI0KaMM JJAaHHBIX C TOMOILBIO TaOJIMIL;

- pemars 3aJauu 10 KOMOMHATOPUKE U TEOPUH BEPOATHOCTEH HA OCHOBE UCIOIb30BAHUS
U3Yy4EHHBIX METOI0B U OOOCHOBBIBAThH PELICHUE;

- pemaTh HECJIOXKHBIE 3aa4U 110 MATEMaTU4YECKON CTATUCTHKE;

- OBJIQIETh OCHOBHBIMM METOJIAMU PELIEHUs CIOKETHBIX 3a/1a4: apu(MeTHIecKui,
anredpandeckuil, nepedbop BapuaHTOB, T€OMETPUUECKH, rpaduuecKuii, MIPUMEHSITh UX B HOBBIX
10 CPAaBHEHUIO C U3YYECHHBIMU CUTYaLUAX.

B noBce1HEBHO KU3HU U IPU U3YYEHUH IPYTUX IPEIMETOB:

- BBIJIEJIATH IIPYU PELICHUU 3a]1a4 XapaKTepUCTUKHU pacCMaTpUBAEMOH B 3a/1aue CUTYaLlUH,
OTJIMYHBIE OT PeabHBIX (T€, OT KOTOPBIX A0CTPAarupoOBaIKCh), KOHCTPYHPOBATh HOBBIE CUTYallUH
¢ y4€TOM DTHUX XaPAaKTEPUCTUK, B YACTHOCTH, ITPU PELICHUU 3a]1a4 Ha KOHLIEHTPALUH, YYUTHIBATh
IUIOTHOCTB BEUIECTBA;

- pemaTh ¥ KOHCTPYUPOBATh 331a4l HA OCHOBE PACCMOTPEHHUs peabHbIX CUTYyalluH, B KOTOPBIX
He TpeOyeTcsl TOUHBIN BBIUMCIUTEIbHBIA PE3yIbTaT;

- pemaTsk 3aJ1a4M Ha JIBM)KEHHE 10 PEKE, pacCMaTpUBasl pa3HbIe CUCTEMBI OTCUETA

CTaTHCTHKA U TeOPHS BePOSTHOCTEI

- OnepupoBaTh MOHATUSMH: CTOJIOUATHIE U KPYTOBbIE JUArpaMMbl, TaOIHIIbI JAHHBIX, CPEIHEE
apudmernyeckoe, MeJraHa, HauboJbIlee U HaMMEHbIlIee 3HaUeHUs BBIOOPKH, pa3Max BbIOOPKH,
JUCIIEPCUS U CTAaHJIaPTHOE OTKJIOHEHUE, CilydaliHas N3MEHUMBOCTD;

- U3BJICKaTh MH(OPMAIIHIO, TPEICTABIICHHYIO B TaOIUIaX, HA JUarpaMmmax, rpapukax;

- COCTaBJIATH TAOJIULIbI, CTPOUTH TUarpaMMbl U TpaduKHU HAa OCHOBE JJaHHBIX;

- OTIEPUPOBATh MOHATUAMHU: (HaKTOPUAIT YHUCIIA, IEPECTAHOBKU M COYETAHUS, TPEYTOJIbHUK
ITackamns;

- IPUMEHSTH MPABHUJIO IPOU3BEICHUS MIPH PELICHUH KOMOMHATOPHBIX 3a/1a4;

- ONIEPUPOBATH MOHATHSIMU: CIIYIalHBINA OIIBIT, CIYYailHBIN BBIOOD, UCIIBITAHKE, DJIEMEHTAPHOE
ciydaitHoe coObITHE (MCXO/T), KIIACCHYECKOE ONpPEIeNICHHE BEPOSTHOCTH CIYy4alHOTO COOBITHS,
orepaluy HaJl CIIydailHbIMH COOBITUSIMU;

- IPEJICTABIATH UH(OPMAIIHIO C TIOMOIIBIO KPYroB Diijepa;



- pelaTh 3a7a4y Ha BHIYMCIIEHUE BEPOSTHOCTH C MOJICYETOM KOJIMYECTBA BAPUAHTOB C TIOMOIIIbIO
KOMOWHATOPUKH.
B noBceHeBHOI KU3HU U MIPU U3YYEHUH IPYTUX MPEIMETOB:

- U3BIIEKATh, MHTEPIPETHPOBATH M MPEOOPA30BBIBATH HH(POPMAITUIO, IPEJICTABICHHYIO B
TabIHMIax, HAa qUarpaMMax, rpaukax, OTpakarlrylo CBOWCTBA U XapaKTEPUCTUKU PEaTbHBIX
IIPOLIECCOB U SIBJICHUM;

- OTIPENIENATh CTATUCTHYECKHE XaPaKTEPUCTUKH BEIOOPOK 10 TabaHIIaM, TuarpaMmam,
rpadukam, BBIIOIHATh CPABHEHHE B 3aBUCMOCTH OT LIEJIN PELICHUS 3a1a4H;

- OLICHUBATh BEPOSITHOCTh PEaIbHBIX COOBITUI U SBJICHUM.

I'eomeTpnueckne Gurypsi

- OnepupoBaTh MOHATUSMHU TEOMETPUIECKUX (pUryp;

- U3BJIEKaTh, MHTEPIIPETUPOBAThH U PE0OPa30BbIBATE HH(POPMAIIUIO O TEOMETPUUECKUX
¢urypax, NpeJCTaBIEHHYIO Ha YepTexax;

- IPUMEHATh FeOMeTpUYecKre (GaKThl JJs peleH s 3a/1a4, B TOM YHCIIe, TPeIoIaralnmx
HECKOJIBKO I11ar0B PELIECHMUS;

- (hopmynupoBaTh B MPOCTEHIINX CIy4asX CBONCTBA U NMPU3HAKK DUTYD;

- JIOKa3bIBaTh NT€OMETPUUECKHUE YTBEPKACHUS

- BJIaJIeTh CTaHIAPTHOM Kiaccudukanueil niaockux Guryp (TpeyrojJbHUKOB U
YETBIPEXYTOJILHUKOB).

B noBceHeBHOM KHU3HU U IPU U3YYEHUH JPYTUX IPEIMETOB:

- MCII0JIb30BATh CBOICTBA r€OMETPUUECKUX (QUTYD JUIsl pEIIeHUs 3a/1a4 IPAKTUYECKOTO
XapakTepa M 3a/1ad U3 CMEKHBIX AUCLUIIINH

OTHoOIEeHUS

- OnepupoBaTh MOHATUSMU: PAaBEHCTBO (UTyp, paBHbIE (PUTYpHI, PABEHCTBO TPEYTOJILHUKOB,
NapajIeIbHOCTh MPSMBIX, IEPIIEHAUKYISIPHOCTD MPSIMBIX, YTIIBI MEXKY TPSIMBIMH,
NEepIEHINKYIISAP, HAaKIOHHAsI, IPOEKIHs, nogooue Gpuryp, noJooHble GUrypshl, TOAOOHbIE
TPEYTOJILHUKH;

- IPUMEHSATH Teopemy Daneca ¥ TeopeMy O MPOMOPIHOHAIBHBIX OTPe3Kax MpH peIIeHUH 3a1a4;
- XapaKTepu30BaTh B3aMMHOE PACIIONIOKEHHUE MTPSIMON U OKPYXHOCTH, JIBYX OKPY>KHOCTEH.

B noBceHEeBHOI KU3HU U TTPU U3YYEHUHU APYTUX MPEIMETOB:

- ACTMIOJIb30BATh OTHOIICHHUS ISl PEIICHUS 3a/1a4, BOSHUKAIOIINX B PEATbHON KU3HH

I/I3Mepe}mﬂ H BBIYMCJICHUA

- OniepupoBaTh NPEACTABIECHUSMU O JUIMHE, TUIOIIAIH, 00bEMe Kak BennynHaMu. [IpuMeHsTh
teopemy [Iudaropa, popmysnsl mnomanu, 06bEMa Npyu pelieHM MHOTOLIArOBBIX 33j1a4, B
KOTOPBIX HE BCE JJaHHBIE IIPEICTABIICHBI SIBHO, @ TPEOYIOT BBIUMCIIEHHH, OIEpUPOBAThH OoJiee
[IHPOKUM KOJIMYECTBOM (DOPMYIT JUTMHBI, TIOMAAHN, 00bEMA, BBIYUCIATH XapaKTePUCTUKU
KoMOMHaIMi Guryp (OKpyHOCTel 1 MHOTOYTOJIbHUKOB) BHIYUCIISTH PACCTOSHUSI MEXKIY
burypamu, npuMeHsITh TPUTOHOMETpHUUYECKHE (POPMYJIbI IS BBIYMCICHUN B O0Jiee CIIOXKHBIX
ClIy4asix, IPOBOAUTH BBIUHUCICHUS HA OCHOBE PABHOBEIMKOCTH U PAaBHOCOCTABIIEHHOCTH;

- MPOBOJIUTH NMPOCTHIE BHIYUCIEHUS HA 0ObEMHBIX TEJaX;

- hopmynmrpoBaTh 331aUM Ha BRIYMCICHUE IJINH, IJIOMaAel 1 00BEMOB U pemaTh ux. B
COJIEpKaHUU €CTh €lIE U TeOpeMa CHHYCOB M KOCUHYCOB. JIn6o Tam yopats . 0o 371eCh
n00aBUTH

B nosce1HEBHOM KU3HU U IIPU U3YUYECHUU IPYTUX NIPEIMETOB:



- IPOBOJUTH BbIUUCIIEHUS HA MECTHOCTH;
- IPUMEHSATH (POPMYJIBI IPU BHIYHUCICHUSAX B CMEKHBIX YU€OHBIX IPEAMETaX, B OKPY>KAOIIeH
JNENCTBUTEIBHOCTH

I'eoMeTpuUecKHe MOCTPOECHHS

- N3o0paskaTs reomeTpruyeckue GUrypsl o TEeKCTOBOMY U CUMBOJILHOMY OIHCAHUIO;

- cBOOOJTHO OTIEPUPOBATH YEPTEKHBIMU HHCTPYMEHTAMHU B HECTIOKHBIX CITYJasiX,

- BBIIIOJIHATH OCTPOEHUS TPEYTOJIbHUKOB, IPUMEHATh OTAEIbHBIE METO/IbI IOCTPOCHUI
UUPKYJIEM U JIMHEUKOW U TPOBOAUTH MPOCTEUIIINE UCCIIEIOBAHUS YUCIIA PELIEHU;

- 1300paXkaTh TUIIOBBIE IJIOCKHE (PUTYPBI U OOBEMHBIE TEJIA C TOMOIIBIO MPOCTEUIITUX
KOMIBIOTEPHBIX HHCTPYMEHTOB.

B noBceiHEeBHOM XKU3HU U TPU U3YUYEHUU JPYTUX PEIMETOB:

- BBIMOJIHATH MPOCTEHIINE TOCTPOSHUS Ha MECTHOCTH, HEO0XOAUMBbIE B pealIbHON KU3HU;
- OLIEHUBATh pPa3Mephl PEAJIbHBIX 00BEKTOB OKPYXKAIOIIETr0 MUpa

IIpeoOpazoBanusn

- OnepupoBaTh MOHATUEM JIBH)KEHUS U peoOpa3oBaHus N0J00us, BIaeTh IpUEMaMHU
HOCTPOCHUS (QUTYp C UCIIOIb30BAHUEM JBM)KEHUH U peoOpazoBaHUii 0J00Ms, IPUMEHSTh
IIOJIy4EHHBIE 3HAHUS U OIBIT IIOCTPOCHUN B CMEKHBIX MPEIMETaxX U B PEAIHBIX CUTYaLUAX
OKPY’KaroIllero MUpa;

- CTpPOUTH (UTYpY, HOJOOHYIO JaHHOM, NOJIB30BATHCS CBOMCTBAMHU MOJO0MS 11 000CHOBaHMS
CBOWCTB uryp;

- IPUMEHSATH CBOWCTBA IBUKEHUH /715 TPOBEICHUS IPOCTENIINX 0O0CHOBaHHM CBOMCTB PUTYp.

B noBce1HEBHOM KU3HU U IIPU U3YYEHHUH IPYTUX NIPEIMETOB:
- IPUMEHSATH CBOMCTBA JIBM)KEHUN M IPUMEHSTH 1101001€e ISl IOCTPOSHHUH 1 BBIYUCIICHUN
BekTopb! M KOOPAMHATHI HA INIOCKOCTH

- OnepupoBaTh MOHATUSAMH BEKTOP, CyMMa, pa3HOCTh BEKTOPOB, IPOU3BEICHNE BEKTOPA HA
YUCJI0, YTOJI MEKy BEKTOPaMH, CKaJIIPHOE NMPOU3BEICHUE BEKTOPOB, KOOPJANHATHI Ha
IIJIOCKOCTH, KOOPAUHATBI BEKTOPA;

- BBINIOJIHATH ACUCTBUS HaJ BEKTOpaMH (CI0XKEHHE, BHIYMTaHNE, YMHOKEHUE Ha YUCIIO),
BBIYUCIIATH CKAISIPHOE IPOU3BEICHUE, ONIPEAEIAT B IPOCTEUIINX CIIyYasiX Yrojl MEexXIy
BEKTOPAMH, BBIIIOJHATH Pa3I0KEHNE BEKTOPA HA COCTABIIAIOIINE, IPUMEHATH ITOJTyYEHHBIE
3HaHUA B (PU3HKe, MOIb30BAThCs (POPMYIION BHIUUCICHHS PACCTOSHUS MEXAY TOUKAMH 110
U3BECTHBIM KOOpPMHATAM, UCIIOJIb30BaTh YPABHEHUS (GUTYp [T peLICHHs 3a/1a4;

- IPUMEHSTH BEKTOPBI M1 KOOPAWHATHI JUIsl pEIEHUS] TEOMETPUYECKUX 3a/1a4 HA BBIYMCIICHHE
JUIVH, YIJIOB.

B nmoBcetHEBHOM KU3HU U IPU U3YYEHUH JPYTUX NIPEIMETOB:

- MCIIOJIb30BATh MOHSTHS BEKTOPOB U KOOPJMHAT IS PeIleHus 3aa4 1Mo Gpusuke, reorpadpuu u
JIPYTUM Y4€OHBIM MpeIMETaM

HcTopust MaTeMaTHKHU



- XapakTepu30BaTh BKJIa]] BBIIAIOIINXCSl MATEMAaTHKOB B Pa3BUTHE MATEMAaTHUKH M HHBIX
HaYYHBIX 00JIacTeif;
- HIOHUMATh POJIb MaTEeMaTUKH B pa3BuTHu Poccuu

MeTtoanl MaTeMATHKH

- Mcnionb3yst u3y4eHHbIE METOIbI, MPOBOJUTD JI0KA3aTEIbCTBO, BHIIOJHITH OMPOBEPKEHUE;
- BeiOuparh n3ydeHHbIC METOIBI M UX KOMOWHAIIMH JUTS PEIICHUS MAaTeMAaTUYECKUX 3a/1a4;
- UCIIOJIb30BaTh MaTeMaTUYECKUE 3HAHUS JIJIs1 ONTMCAHUS 3aKOHOMEPHOCTEN B OKPY KaroIen
JIEUCTBUTEILHOCTH U MPOU3BEICHUSAX UCKYCCTBA;

- IPUMEHATH IPOCTEHIIINE TPOrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI IPU PELICHUU MAaTEMAaTHYECKUX 3a]1ay.

BuinyckHUK noayuum 603mMo0xucHOCHb HAYYUMbCA 6 7-9 Kaaccax 0714 yCneuiHozo
nPoOoICEHUA 00PA306AHUA HA Y2TT1YONEHHOM YPOCHE

JJieMeHTHhI TEOPUH MHOKECTB 1 MATEMATHYECKOH JIOTUKHU

- CB00OOHO omnepupoBaTh| MOHATHIMH: MHOXKECTBO, XapaKTEPUCTUKH MHOXKECTBA, DJIEMEHT
MHO>KECTBA, ITYCTOe, KOHEYHOE H OECKOHEUYHOE MHOYKECTBO, IIOMHOXKECTBO, TPHHAIC)KHOCTD,
BKITIOYCHHUE, PABEHCTBO MHOKECTB, CIIOCOOBI 33]JaHHE MHOXECTBA;

- 3aJ1aBaTh MHOXKECTBA Pa3HBIMH CIIOCO0AMH;

- IPOBEPSITH BBIIOJHEHUE XaPAKTEPUCTUIECKOTO CBOMCTBA MHOKECTBA,;

- CBOOOJTHO OIEPUPOBATH MOHSATHSIMU: BHICKa3bIBAaHUE, ICTHHHOCTH H JIOKHOCThH BBICKA3bIBAHHSI,
CJIOKHBIE U MIPOCTHIE BHICKA3bIBAHUSI, OTPUIIAHUE BHICKA3bIBAHUIN;, ICTUHHOCTH U JIOKHOCTD
YTBEPXKACHHS M €T0 OTPHUIIAHUS, ONIEpalliy Ha/l BRICKA3BIBAHUSMU: U, HITH, HE. Y CIIOBHBIC
BBICKA3bIBAaHUS (MMILTUKAIINN);

- CTPOUTH BBICKA3bIBAHUS C UCTIOJIH30BAHNEM 3aKOHOB aJIreOphl BHICKA3bIBAHHIM.

B noBce1HEBHOM KU3HU U IIPU U3YYECHHUH PYTUX NIPEIMETOB:

- CTPOUTB PACCYXKACHUSA HA OCHOBE UCIIOJIb30BAaHUs IIPABUII JIOTUKH;

- MCII0JIb30BAaTh MHOKECTBA, OIIEPALIMH C MHOKECTBAMH, UX TpaduuecKoe NpeICTaBICHUE IS
OTHCaHMs PeabHbBIX MPOLIECCOB U SIBICHUM, IPU pEIIeHUH 3a]1a4 APYIUX y4eOHBIX NPEeIMETOB

Yucaa

- CBOOOJTHO OITEpHpPOBATh MOHATHSAMH: HATYPAITLHOE YUCIIO, MHOXKECTBO HATYPATbHBIX YHCETI,
I[EJI0€ YMCII0, MHOXKECTBO LIEJIBIX YMCeN, OOBIKHOBEHHASI IPOOH,

- 3/1ech W jajiee — 3HATh ONpeelieHUe TIOHATHS, 3HaTh M YMETh JIOKa3bIBaTh CBOWCTBA
(TIpU3HAKY, €CJTH OHH €CTh) TIOHATHS, XapaKTEPU30BaATh CBS3H C JIPYTHMH TOHATHIMH,
MPEJICTaBIISIS OJJHO MOHITHE KaK YacTh IIEJIOCTHOTO KOMIUIEKCA, UCIIOIE30BaTh IOHATHE U €T0
CBOWCTBa ITPH MPOBEJICHUN PACCYKICHUH, I0KA3aTeIbCTB, PEIICHUH 3a/1ad.

JeCATHYHAS APO0b, CMENIAHHOE YHCII0, PAIMOHAIEHOE YUCIIO, MHOXKECTBO PAIIHOHAIBHBIX
qrcell, UPPALMOHAIBHOE YMCII0, KOPEHb CTETIeHH N, IEHCTBUTENLHOE YUCIIO, MHOXKECTBO
JEHCTBUTEILHBIX YHCEJI, TECOMETPHUCCKAs HHTEPIIPETAIHS HATYPAITbHBIX, IIENTBIX,
parroHaIbHBIX, JEHCTBUTEILHBIX YHCET;

- IOHUMATh U OOBSICHATH PA3HUILY MEKTY TTO3UITUOHHON M HEMTO3UITMOHHON CHCTEMaMH 3aIUCH
YHCEIL,

- IEPEBOJIUTH YHCIIA U3 OJHOW CUCTEMBI 3aITUCH (CUCTEMBI CUHCIICHHS ) B IPYTYIO;

- TOKa3bIBaTh U UCIOJIL30BaTh MPU3HAKY aAenuMocty Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymmsbI 1
MIPOM3BEICHUS YHCEI IPH BBIMOJTHCHUN BBIYMCIICHUH U PEIICHUH 3a/1a4;

- BBITIOJIHATH OKPYTJICHUE PAIlOHATBHBIX U UPPAIIHOHATBHBIX YUCEIl C 33IaHHON TOYHOCTHIO;



- CPaBHUBATH JICHICTBUTENBHbIE YHCIIA PA3HBIMU CIIOCO0AMU;

- YIIOPAI0YMBATh YHCIIA, 3alIMCAHHbIE B BUE OOBIKHOBEHHON M JECITUYHOMN Ipodu, dnca,
3allMCaHHBIE C MCII0JIb30BaHUEM apU(METHUUECKOT0 KBaJJPaTHOI'O KOPHS, KOPHEH CTENEHU
oouplIe 2;

- naxoguth HO/] u HOK uucen pa3ueiMu crioco0amMu U MCIIONIb30BaTh UX MIPU PELICHUH 33/1a4;
- BBITOJIHATH BBIYHCIICHUS U IPe00pa30BaHus BRIPAKECHUN, COIEPKAIINX JICHCTBUTEILHBIC
4HCJIa, B TOM YHUCJIE KOPHU HATYPAIBHBIX CTCIICHEH.

B noBcenHeBHOI KU3HU U MIPU U3YYEHUH IPYTUX MPEIMETOB:

- BBINIOJIHSATH M OOBSICHSITH PE3yJIbTaThl CPABHEHUSI PE3YJIbTaTOB BHIYMCICHUH IIPU PEILICHUU
MPAKTUYECKHX 33124, B TOM YHCIIE MPUOIMIKEHHBIX BBIYUCIICHUH, HCIIOJIB3YS Pa3HbIe CIIOCOOBI
CpaBHEHUU;

- 3aIIMCBhIBaTh, CPABHUBATh, OKPYIJIATh YNCIOBBIEC JaHHBIE PEaIbHBIX BETUYMH C
HCIIOJIb30BAaHUEM Pa3HbIX CUCTEM U3MEPEHUS;

- COCTaBJISITh U OIIEHUBATH PA3HBIMU CIIOCOOAMHU YMCIIOBBIE BHIPAXKCHUS TP PEIICHUHU
MPAKTUYECKHX 3a7a4 U 33a4 U3 APYTruX y4eOHBIX MPEeIMETOB

ToxnecTBeHHBIE MPE0OPA30BAHUSA

- CBOOOIHO OTepUpOBaTh MOHIATHUSIMHU CTEIEHU C LIEIBIM U IPOOHBIM MOKA3aTeIeEM;

- BBIMOJHSATD JOKA3aTE€IbCTBO CBOMCTB CTENEHU C IICJIBIMU U APOOHBIMU MTOKA3aTEIISIMHU;

- OIEPUPOBATh MOHATUIMH «OAHOUWICH», KMHOTOWICHY, «MHOTOUYJICH C OJTHOM TIEPEMEHHOIN,
«MHOTOWIEH C HECKOJIbKUMU TIEPEMEHHBIMIY, KOO (PHUITMEHTHI MHOTOUWICHA, «CTaH apTHAS
3aMyCch MHOTOYJICHA), CTEIIEHh OJHOYIICHA M MHOTOYJIEHA;

- cBOOOIHO BIIAJIETh PUEMaMH MPEe0Opa30BaHUS IENBIX U IPOOHO-PANMOHATBHBIX BRIPAKECHHUI;
- BBITIOJTHSATH PA3NI0KEHNE MHOTOUWICHOB HA MHOXKUTENIN Pa3HBIMU CIIOCOOaMH, C
WCIIOJIb30BaHUEM KOMOMHAIIMM pa3INuHbIX TPUEMOB;

- HCTIOJIb30BaTh TeopeMy Buera u Teopemy, oOpatHyro Teopeme Buera, ais nmorcka KopHei
KBaJPAaTHOTO TPEXUJICHA U VISl PEIIEHUs 3a/1a4, B TOM YHUCJIE 3a/1a4 ¢ TTapaMeTpaMu Ha OCHOBE
KBaJPaTHOTO TPEXUJICHA;

- BBIMIOJIHATH JeJIEHHE MHOTOWIeHa Ha MHOTOYJIEH C OCTaTKOM;

- IOKa3bIBaTh CBOMCTBA KBaIpAaTHBIX KOPHEN U KOPHEW CTEINeHH N,

- BBITIOJHATH MTPeoOpa30BaHUsl BRIPAKEHUHM, COJIEPIKAIINX KBaIpaTHbIE KOPHU, KOPHH CTETICHH N,
- CBOOOTHO OTIEpUPOBATH MOHATUSMHU «TOXKIECTBOY, «TOKIECTBO HA MHOXKECTBEY,
«TOXECTBEHHOE MPEe0Opa3oBaHUEY;

- BBITIOJTHSATD Pa3INYHbIC IPEOOPa30BaHUSI BEIPAKECHHM, COTEPIKAIINX MOYIIH.

B noBceiHEeBHOM KU3HU U TPU U3YYEHUH JPYTUX MPEIMETOB:

- BBIIIOJIHATH MpeoOpa3oBaHus U 1eUCTBUS ¢ OYKBEHHBIMH BBIPAKEHUSIMU,
YUCIOBbIE KO3 PHUIIMEHTHI KOTOPBIX 3alIMCaHbl B CTAHAAPTHOM BHJIE;

- BBINIOJIHSATH Mpeo0pa3oBaHusl palliOHAIBHBIX BhIPAXKEHUN TIPU PELICHUH 3a]1a4
JPYTuX y4eOHbIX MPEIMETOB;

- BBIIIOJIHATH MPOBEPKY MPaBA0no100us pU3NUecKUX U XUMUYECKUX (HOpMYIT Ha
OCHOBE CPAaBHEHMS Pa3MEPHOCTEU U BAJICHTHOCTEH

YpaBHeHUS H HEPABEHCTBA
- CBO60[[HO OICPpHUPOBATH NOHATUAMU: YPABHCHUC, HCPABCHCTBO, PABHOCHJILHBIC

YPaBHEHUS U HEPABEHCTBA, YPABHEHUE, SBISIONIEECS CIEACTBUEM JPYroro ypaBHEHMS,
yYpaBHEHHs, PaBHOCHUJIbHbBIE HA MHOXKECTBE, PAaBHOCHIIbHBIE TPe0Opa30BaHus ypaBHEHUI;



- pemaTth pa3Hble BUbl yPAaBHEHUI U HEPABEHCTB U UX CHCTEM, B TOM YHCIIE
HEKOTOpbIEC ypaBHEHUs 3 U 4 cTeneHel, JpoOHO-palliOHATIBHBIE U UPPALMOHAIBHEIC,
- 3HaTh TeopeMy Buera i ypaBHEHUH CTENEHU BBIILE BTOPOK;

- IOHUMATh CMBICII TEOPEM O PABHOCUIIBHBIX U HEPABHOCUIIbHBIX
peoOpa3oBaHUAX ypaBHEHUI U YMETh UX JI0Ka3bIBaTh;

- BJIaJICTh Pa3HbIMU METOJIaMU PEIICHUs YPaBHEHUM, HEPABEHCTB U UX CUCTEM,
YMETb BBIOMPATh METO]] PELICHHS U1 0OOCHOBBIBATH CBOI1 BHIOOD;

- MCII0JIB30BATh METO]I UHTEPBAJIOB ISl PEIICHUS HEPABEHCTB, B TOM YHUCIIE
JIpOOHO-PALIMOHAIBHBIX U BKIIOYAIOIIUX B €051 UppallMOHAIbHBIE BHIPAKEHUS;
- pemarth anreOpanyeckre ypaBHEHHS 1 HEPABEHCTBA M UX CUCTEMBI C
napaMeTpamu aare0pandeckuM U rpadudeckuM MEeTOAaMHu;

- BJIAJIETh Pa3HBIMHU METOJIaMU J10Ka3aTeIbCTBA HEPABEHCTB;

- pemiath ypaBHEHHUS B LENbIX YUCIIAX;

- 1300paXkaTh MHOXKECTBA HA IIJIOCKOCTH, 33/1aBAEMbIE YPABHEHUSIMH,
HEPAaBEHCTBAMHU U UX CHUCTEMaMHU.

B HOBCGHHGBHOﬁ JKU3HU U IIPU U3YUCHUHN APYTUX MMPECAMCETOB!

- COCTaBJIATh H PEIIaTh YPaBHEHUS, HEPABEHCTBA, HX CUCTEMBI IIPH PEIICHHH
3a[a4 APYrux y4eOHBIX PEAMETOB;

- BBITIOJIHATH OLEHKY NPaBIONI0I00s pe3yJIbTaTOB, MOIY4aeMbIX ITPH PEIICHUH
pa3IMYHBIX YpaBHEHHI, HEPABEHCTB M X CUCTEM IIPH PEUICHUH 33134 IPYTUX YIeOHBIX
peMETOB

- COCTABJIATH U pEIIaTh YpaBHEHUS U HEPABEHCTBA C MTapaMeTpaMu IPH PEIICHUN

3aJa4 APYrux y4yeOHbIX NPEAMETOB;

- COCTaBJIATh ypaBHEHNE, HEPABEHCTBO WJIM UX CUCTEMY, OITMCHIBAIOIIHE

peabHYIO CUTYallUIO WM MPUKIIAJHYIO 3a/1a4y, UHTEPIPETUPOBATH MOJTyYSHHbIE
pe3yNbTaThI

DOyHKIUHA

- CBOOO/IHO OTMEepHPOBATh MOHATUSIMU: 3aBUCUMOCTb, (DYHKIIMOHATIbHAS

3aBUCHMOCTb, 3aBUCUMAs M HE3aBUCUMAas IEPEMEHHBIC, (DYHKITUS, CIIOCOOBI 3aIaHus
GyHKIMH, aprTyMeHT U 3Ha4eHue QyHKIUHU, 00JIaCTh ONpeIeJICHHs U MHOYKECTBO 3HAYCHUS
GyHKIUH, HYJA QYHKITAH, IPOMEKYTKH 3HAKOIIOCTOSTHCTBA, MOHOTOHHOCTE (DYHKITHH,
HauOoJIbIlIee U HAMMEHbIIIee 3HAUCHHU S, YETHOCTH/HEUETHOCTD (DYHKITUH, IEPUOTUIHOCTH
byHKIMH, TpaduK GYHKINH, BEpTHKATbHAS, TOPU30HTAIIbHAS, HAKIIOHHAS aCHMITTOTHI;
rpaduk 3aBUCUMOCTH, HE SIBISAIOMIEHCS (DYHKITUEH,

- cTpouTh Tpaduku HYHKIHUNA: THHEWHON, KBaIPAaTUIHOU, TPOOHO-TMHEHHOM,
CTCTICHHOM TPU Pa3HBIX 3HAYCHUSAX ITOKA3aTels CTCIICHH,

- UCTIONIL30BaTh NpeoldpazoBanus rpapuka Gynkuuu y = f (X)

- aHAJIM3UPOBAThH CBOMCTBA (PYHKIIMI U BU rpaduKa B 3aBUCUMOCTH OT

napaMeTpos;

- CBOOOJTHO OTIEpUPOBATH MOHITHSIMH: MTOCJIEIOBATEILHOCTD, OTPAaHHYEHHAS
MOCIIe0BATEIbHOCTh, MOHOTOHHO BO3pacTatolias (yObIBarolias) Mocie0BaTeIbHOCTD,
TIpeJIeN MOCIe0BAaTeIbHOCTH, apuMeTHUIECKast IPOrPECcCHsi, TeOMETpUIecKast
MIPOTPECCHsl, XapaKTEPUCTUUECKOE CBOMCTBO apr(PMETHIECKOHN (TEOMETPUIECKOI)
MIPOTPECCHH;

- MCIOJIb30BAaTh METOJ] MaTEMaTH4YE€CKON MHAYKIIUHU JJIs BBIBOJA hopmy,
JIOKA3aTeNbCTBA PABCHCTB U HEPABCHCTB, PEIICHUS 3a7a4 Ha JISTMMOCTH;

- HCCIIeI0BaTh MOCIEI0BAaTEIbHOCTH, 3a/JaHHBIE PEKYPPEHTHO;

- pemath KOMOMHHPOBAHHBIE 33/1a4U HA apUPMETHUECKYIO M TECOMETPHUIECKYIO



MIPOrPECCHUHU.
B noBceHeBHOI KU3HU U MIPU U3YYEHUH IPYTUX MPEIMETOB:

- KOHCTPYHUPOBATh U MCCIIEI0BAaTh (YHKINU, COOTBETCTBYIOIINE PEATbHBIM

nponeccam 1 SABJIICHUSAM, HHTCPIIPECTUPOBATH MMOJTYYCHHBIC PE3YJIbTAThl B COOTBCTCTBHUHU CO
crieupUKOI NCCIeTyeMOro Mpolecca UK sSBJICHUS,

- UCTIOJIB30BATh TPAPUKH 3aBUCUMOCTEH JISI UCCIIEIOBAHUS PealIbHBIX

IPOLIECCOB U SIBJICHHIA;

- KOHCTPYHUPOBATh U UCCIEA0BATh (DYHKIMH MTPU PELICHUH 33124 JPYTUX

y4EOHBIX IPEJMETOB, HHTEPIIPETHPOBATH MOJIYIECHHBIC PE3YJIbTAThI B COOTBETCTBUHU CO
cnenudukoi yaeOHOTO TpeameTa

CTaTHCTHKA U TeOpUs BEPOSITHOCTEM MmocJie 3a1a4

- CBOOO/IHO OIEepUpPOBATh MOHATUSAMU: CTOJIOYATHIE U KPYTOBbIE TUAarpPaMMBl,

TaOJIUIIBI TAaHHBIX, Cpe/IHee apu(pMeTHIecKoe, MeinaHa, HauboJIblIee U HaUMEHbLIee
3HAa4YeHUs BBIOOPKH, pa3Max BBIOOPKH, AUCIIEPCUS M CTAHAPTHOE OTKIOHEHHE, CITyJYaiHas
U3MEHYUBOCTb;

- BBIOMpaTh HanboJee ynoOHbIN crIOco0 mpeacTaBieHus: HHpopMarum,

a/IeKBaTHBIN e€ CBOICTBAM M LIEJSIM aHAIIN3A;

- BBIYUCIISATH YUCIIOBBIE XaPAKTEPUCTUKU BHIOOPKHU;

- cBOOOJTHO ONEPUPOBATh NOHATUAMM: (DaKTOpUAI YKCIIA, IEPECTAHOBKH,

COUeTaHUs U pa3MelleHus, TpeyroibHuk Ilackans;

- cBOOOJTHO OTIEPHPOBATH MOHATHAMM: CITy4ailHbIN OIBIT, CIy4aiHbIH BBIOOD,
WCIIBITaHUE, DJIEMEHTAPHOE CIy4aifHOE COOBITHE (MCXO/T), KITACCHYECKOE OTpEIeIICHNE
BEPOSTHOCTH CIIy4alfHOI'O COOBITHS, OTNIepalluy HaJl CTy4yailHBIMH COOBITHSMU, OCHOBHBIE
KOMOHMHATOpPHbIE (POPMYJIBL;

- CBOOOTHO OMEpUPOBATH MOHITUSIMMU: CIyJallHBIN OMBIT, CIIy4ailHbIN BBIOOD,
UCTIBITaHUE, 2JIEMEHTapHOE CllyyailHoe coObITHE (MCXOJT), KIACCUUYECKOe ONpeIeeHne
BEPOATHOCTH CIy4ailHOrO COOBITHS, ONIEpalluy HaJl CIIy4aiHbIMH COOBITUSIMU, OCHOBHbBIE
KOMOWHATOpHbIE (hOPMYJIBL;

- 3HaTh IPUMEPHI CIyYallHbIX BEJIMYUH, U BBIYUCIATH UX CTATUCTHUUYECKUE
XapaKTePUCTHKH;

- HCIOJIb30BaTh (hOPMYJIbI KOMOMHATOPUKHU MPH PEIIEHNH KOMOMHATOPHBIX

3aja4;

- pelaTh 3aa4y Ha BBIYUCIIEHHE BEPOSATHOCTH B TOM YHUCIIE C UCIOIb30BaHUEM

bopmyst.

B noBceiHEeBHOM KU3HU U TPU U3YYEHUH JPYTUX NIPEIMETOB:

- IPEICTaBIATh HHPOPMAIMIO O PealIbHBIX MPOLeccax U SBJICHUSIX CIIOCOO0M,
aJICKBaTHBIM €€ CBOMCTBAM U LIEJIN UCCIIEIOBaHMS;

- aHAJIM3UPOBATh U CPABHUBATH CTATHCTHYECKUE XaPAKTEPUCTUKH BHIOOPOK, MOTYyUYEHHBIX B
Mpoliecce pelIeHus TPUKIaAHON 3a/1aud, U3YUCHHUS PEAIbHOTO SBJICHUS, PELICHUS 3a/1a4u U3
JIPYTUX y4eOHBIX MPEAMETOB;

- OIIEHUBATh BEPOSTHOCTh PEATbHBIX COOBITUI U SBJICHHI B PA3IMUHBIX CUTYAIHSIX

TexkcToBbIC 3a0a4N



- Pemate npocTele U CI0XKHBIE 3a/1a41, a TAKXKE 3a/]a4d MOBBIILIEHHON TPYIHOCTH U BBIIEIATh UX
MaTEMaTUYECKYIO0 OCHOBY;

- pacrio3HaBaTh Pa3HbIC BUIbI U TUIIBI 33/1a4;

- UCTOJIb30BATh Pa3HbIe KPAaTKHE 3alIMCH KaK MOJIEIHM TEKCTOB CIIOXKHBIX 3a/1a4 U 3a7a4
HOBBIIIEHHOHN CJIOKHOCTH [yl IOCTPOEHUSI IOUCKOBOM CXEMBbI U PELIeHUs 3a/1a4, BEIOUPATh
ONTUMAJIBHYIO JUIsl pacCMaTPUBAaEMOM B 3a/1aye CUTyallMM MOJEIb TEKCTA 3a/1a4uH;

- pa3In4aTh MOJENb TEKCTA U MOJIENb PELLICHUS 3a/1a4l, KOHCTPYUPOBATh K OJHON MOJEIN
pELIEHNUs CIOXKHBIX 3a/1a4 pa3Hble MOJENIN TEKCTa 3a7auu;

- 3HaTh U IPUMEHSTh TPU CII0COOA IIOMCKA pelIeHus 3a/1a4 (0T TpeOOBaHMS K YCIOBUIO U OT
YCJIOBHS K TPEOOBAHHIO, KOMOMHUPOBAHHBIN );

- MOJIEJIMPOBATh PACCYKJIEHUS MPH ITOUCKE PELICHHUs 33134 C TIOMOIIbIO Tpad-CXeMblI;

- BBIJICJIATD ATAlbl PELICHUS 3a/1a4U U COJIEp’)KaHNE KaX10I0 3TaIa;

- YMETh BBIOMpPATh ONTUMAJIbHbII METOJ] peIIeHUs 3a/1aul U OCO3HABATh BBIOOP METO/a,
paccMmaTpuBaTh Pa3IMYHbIE METObI, HAXOAUTh PAa3HbIE PELICHUS 3a/1a4H, €CIIU BO3MOXKHO;

- aHAJIM3MPOBATH 3aTPYAHEHUS IPU PEILICHUH 3a]1ay;

- BBIIIOJIHATH Pa3/InyHbIe IPe0Opa30BaHus NPEUI0KEHHOHN 3a7jaul, KOHCTPYUPOBAaTh HOBbIE
3aJlaul U3 JaHHOI, B TOM 4ucIie 0OpaTHbIE;

- HHTEPIPETUPOBATh BBIYUCIUTENbHbBIE PE3YJIBTATHI B 33/1a4€, UCCIIEI0BATh MOJy4YEHHOE
peleHue 3a1a4H;

- U3MEHSTH YCIIOBUE 3aa4 (KOJIMYECTBEHHbIE UJIM KAUECTBEHHBIE JIaHHBIE), UCCIIEA0BATh
U3MEHEHHOE MTPeoOpa30BaHHOE;

- QHAJIM3UPOBATh BCEBO3MOKHBIE CUTYALlUU B3aUMHOI'O PACIOI0KEHUs ABYX OOBEKTOB U
U3MEHEHHE UX XapaKTEePUCTHK IIPU COBMECTHOM JIBUKEHUH (CKOPOCTb, BPEMsl, pACCTOSIHHE).IIPU
pelIeHre 3a1a4 Ha ABM)KEHUE ABYX OOBEKTOB KaK B OJIHOM, TaK U B IPOTUBOMOJIOKHBIX
HaIpPAaBJIEHUAX, KOHCTPYUPOBATh HOBBIE CUTYallMy HA OCHOBE N3MEHEHHUs YCIOBUH 3a7a4u IIPH
JBUKEHHUH T10 PEKE;

- ACCIIEI0BaTh BCEBO3MOKHBIE CUTYALUU IIPY PEIICHNN 3aJa4 Ha JBH)KEHUE 110 PEKE,
paccMmaTpuBaTh pa3Hble CUCTEMBI OTCUETA;

- pemaTh pa3HOOOPa3HbIE 3aJaul «HA YaCTU»;

- pemaTh 1 000CHOBBIBATH CBOE PEILIEHUE 33/1a4 (BBIJENIATh MaTEMaTUYECKYIO0 OCHOBY) Ha
HaXO0’KJICHWE YacTH YMCiIa U YUCIIa 110 €r0 YaCTH Ha OCHOBE KOHKPETHOT'O CMbICIIA JIpo0OH;

- 00BACHATH UACHTUYHOCTD 33]]a4 Pa3HbIX TUIIOB, CBA3BIBAIOLIUX TPHU BEJIMYUHBI (Ha paboTy, Ha
NOKYIKH, Ha IB)KEHHE). BBIIEISATh 3TH BEJIMYMHBI U OTHOILIEHUS MEXTy HUMH, IPUMEHSTh UX
IIpU pelIeHUH 3ajja4, KOHCTPYHPOBaTh COOCTBEHHBIE 33/1a4 YKa3aHHBIX THIIOB;

- BJIaZICTh OCHOBHBIMHU METOJaMH PEIICHUS 3a/1a4 Ha CMECH, CIIJIaBbl, KOHIIEHTPALUHY,
MCIIOJIb30BaTh X B HOBBIX CUTYAlIUAX MO OTHOIICHHIO K M3YYE€HHBIM B IIpoliecce 00yUeHUs;

- pemaTh 3a7jauy Ha MPOIIEHTHI, B TOM YHCIIE, CJIOKHBIE TPOLIEHTHI ¢ 000CHOBAaHUEM, UCIIOJIb3YS
pasHbIe CIIOCOObI;

- pelaTh JIOrMYecKre 3aaui pa3HbIMH CII0CO0aMH, B TOM YHUCIIE, C IBYMs OJIOKaMU U C TpeMst
6JI0KaMM JJAaHHBIX C MOMOIIBIO TAOJIHII;

- pemaTh 3aJa4u 0 KOMOMHATOPHKE U TEOPUU BEPOATHOCTEH Ha OCHOBE MCIOIb30BaHUS
U3YyYEHHBIX METOIOB U 0OOCHOBBIBATH PELICHHUE;

- pemaTh HeCI0XKHbIE 33/1a4H 110 MAaTEMAaTUYECKOW CTaTUCTHKE;

- OBJIQIETh OCHOBHBIMH METOJIAMU PELICHHUs CIOKETHBIX 3a/1a4: apu(pMeTHIecKui,
anredpandeckuil, nepedbop BapHaHTOB, T€OMETPUUECKH, rpaduuecKuil, MPUMEHSITh UX B HOBBIX
10 CPAaBHEHUIO C U3yYEHHBIMU CUTYaLUsX.

B noBcenHeBHOI KU3HU U IPU U3YYEHUH IPYTUX MPEIMETOB:

- KOHCTPYHUPOBATh HOBBIC IJIA JaHHOM 3aJa4u 3aJlaqHbIe CUTyaluu C y‘IéTOM PCaJIbHBIX
XapaKTEPUCTHUK, B HACTHOCTH, ITPU PCIICHNHU 3aJa4 Ha KOHICHTPAIlUK, YUUTBIBATh IIJIOTHOCTH



BEILECTBA; pelIaTh 1 KOHCTPYUPOBATH 33/1a4M HA OCHOBE PACCMOTPEHHUSI pEaIbHbIX CUTYyalul, B
KOTOPBIX HE TPeOyeTCsl TOUHBINA BEIYMUCIUTEIbHBIN PE3yIbTaT;

- pelaTh 3aJ1a4M Ha JIB>KEHHE 10 PEKE, pacCMaTPUBAsl pa3HbIE CUCTEMBI OTCUETA;

- KOHCTPYUPOBATH 33JJa4uHbIC CUTYallUU, TPUOIMKEHHBIE K pealbHON AeHCTBUTEIHLHOCTH

I'eomeTpnueckne Gurypsi

- CB0O0OO/IHO OIEpUPOBATh FTEOMETPUUECKUMHU IMOHATUSAMU IPU PELLIEHUH 331a4 U IPOBEACHUN
MaTEMAaTHYECKUX PACCyKICHUM;

- CAaMOCTOSATENIHO (DOPMYITUPOBATH ONPEACICHUS T€OMETPUUYECKUX (DUTYP, BHIABUTaTh TUIIOTE3BI
0 HOBBIX CBOMCTBaxX M MPU3HAKAX T'€OMETPUUYECKHUX (UTYp U 0OOCHOBBIBATH UM ONPOBEPIaTh
uX, 00001aTh UM KOHKPETU3UPOBAThH PE3yIbTaThl HA HOBBIE KIIacChl (PUTYp, TPOBOIUTH B
HECJIOKHBIX CIy4asx KIacCU(PHUKAIMIO GUTYp IO pa3IMYHBIM OCHOBAHUSM;

- HCCIIEI0BATh YePTEKH, BKIIOUasi KOMOMHALUU (UTYp, U3BIEKATh, UHTEPIPETUPOBATh U
peoOpa3oBbIBaTh HHGOPMALIKIO, IPEACTABICHHYIO Ha YepPTEeXkax;

- pemaTh 3aja4v F€OMETPUIECKOT0 COJIEPKaHUs, B TOM YHCIIE B CUTYalMsIX, KOTJa aJITOPUTM
pELIeHUs He CIeyeT SIBHO U3 YCIOBHUS, BHIIOIHATh HEOOXOAUMBIE AJIS PEIICHUs 3a1a4u
JIOTIOJTHUTEIIBHBIE TOCTPOSHHS, UCCIIE0BATh BO3MOYKHOCTh IPUMEHEHHS TeopeM U (popmMyIt st
pelleHus 3a1a4;

- popMyIMpoOBaTh U JOKa3bIBaTh FT€OMETPUUECKUE YTBEPKIACHHUS.

B noBce1HeBHOM KU3HU U IIPU U3YYEHHUH PYTUX NIPEIMETOB:

- COCTAaBIIATh C MCIOJIb30BAaHHUEM CBOMCTB T€OMETPUUYECKUX (PUTYyp MAaTEMATUYECKUE MOJENH JUIS
pelIeHus 3a/1a4 MPAKTUYECKOr0 XapaKTepa U 3a/1a4 U3 CMEKHBIX JUCLMILIAH, UCCIEI0BATh
IIOJIy4EHHBIE MOJEIIA U HHTEPIIPETUPOBATH PE3yJIbTaT

OTHoleHus

- BriasieTs moHATHEM OTHOIIEHUS KaK METAIPEIMETHBIM;

- cBOOOJTHO ONEPUPOBATH MOHATHAMM: PABEHCTBO (DUTYp, paBHbIE (QUTYPBI, PABEHCTBO
TPEYTrOJILHUKOB, MAPALIEIBHOCTD MPSMBIX, IEPIICHINKYISIPHOCTD TMPSMBIX, YTIIBI MEXKTY
NPSMBIMHU, TIEPIICHUKYJISP, HAKIIOHHAS, TPOEKLUs, ojto0ue puryp, nogo0HbIe GUTYpHI,
10/100HbIE TPEYTOJIbHUKY;

- HCIOJIB30BaTh CBOMCTBA MMOJI00MS M paBEHCTBA (PUTYp NIPU PELICHUH 3a/1a4.

B nmoBcetHEBHOM KU3HU U IPU U3YYEHUH JPYTUX NIPEIMETOB:

- MCII0JIb30BAaTh OTHOIIEHHUS ISl IOCTPOSHUSI U UCCIIEIOBAHUS MAaTEMaTHYECKUX MOIeTeit
00BEKTOB peatbHOM KU3HU

I/I3Mepe}mﬂ H BBIYMCJICHUA

- CBOOO/IHO OTepHpOBaTh MOHATUSIMU JATUHA, IJI0a/1b, 00BEM, BETUYHHA yTiia KaK
BCJIIMYHMHAaMHU, UCII0JIB30BAaTh PABHOBCIIMKOCTE U PABHOCOCTABJICHHOCTD ITPU PCIICHHUN

3aZla4 Ha BBIYUCIICHUC, CAMOCTOATCIIBHO MOJTYYaTh U UCIIOJIb30BaATh (I)OpMy.HBI JJISL BBIYHCIICHUN
miomasei 1 00bEMOB (HUryp, CBOOOIHO ONEPUPOBATH MIMPOKUM HaOOpoM (popmyit Ha
BBIYUCJICHUC ITPU PCHICHUU CJIOKHBIX 3a1a4, B TOM YHCJIC U 3a/la4 Ha BBIYHCIICHUC B
KOMOWHAIMSIX OKPYXHOCTH U TPEYTOJIbHHUKA, OKPYKHOCTH M YE€THIPEXYTOJIBbHUKA, & TAKKE C
[IPUMEHEHUEM TPUTOHOMETPUH;

- CaMOCTOATENBHO (POPMYIIMPOBATH THUIIOTE3BI U TPOBEPATH X JOCTOBEPHOCTb.



B noBceTHEBHOM KU3HU U IPU U3YYEHUH IPYTUX IPEIMETOB:
- cB00OTHO OTIEepHPOBaTh (POPMYIAMHU IIPU PELICHUH 33/1a4 B JPYTrUX yU4EOHBIX IpeAMeTax U Mpu
IPOBEIEHUN HEOOXOAUMBIX BBIYMCICHUN B PEAIbHOM KU3HU

I'eoMeTpuUecKHe MOCTPOECHHS

- OnepupoBaTh NOHIATHEM HAOOPA 3JIEMEHTOB, ONPEENAIOIUX T€OMETPUUECKYIO (PUrypy,
- BJIAZIETh HAOOPOM METOJI0B IOCTPOEHUH LIUPKYJIEM U JINHEHKOI;
- IPOBOJUTH AHAJIU3 U PEAIM30BbIBATH 3TAIIbI PEIICHU 331a4 HA [IOCTPOCHHUE.

B noBcenHeBHOI JKU3HU U MIPU U3YYEHUH IPYTUX MPEIMETOB:

- BBIIIOJIHATD ITOCTPOCHUA HA MCCTHOCTHU,
- OLICHHUBATh Pa3MEphbl PCAJIbHBIX 00BEKTOB OKPYZKarouero Mmmupa

IIpeoOpa3zoBanus

- OnepupoBaTh JBMKEHUSAMH U PEOOPa30BaHUSIMU KaK METAIPEIMETHBIMU OHATHIMU;

- OTIEPHPOBATH NOHATHEM ABIKEHUS U IpeoOpa3oBaHus Moao0us 11t 000CHOBaHUH, CBOOOIHO
BJIAJICTh IPUEMaMH ITOCTPOEHUS (PUTyp ¢ IOMOILBIO ABMKEHHUH U peoOpazoBaHus 10100us, a
TaK)ke KOMOMHALMSAMU ABMO>KEHUH, ABM)KEHUN U ipeoOpa3oBaHuil;

- UCTIOJIH30BaTh CBOMCTBA JBM)KEHUH U TPpeoOpa3oBaHuil Ut TPOBEACHUSI OOOCHOBAHUS H
JI0Ka3aTeNNbCTBA YTBEPKACHUM B TEOMETPUH U APYTUX yUEOHBIX MpeIMeTax;

0 MOJIb30BaThCsl CBOMCTBAMHM JIBMXKEHUI U IpeoOpa30BaHUil IpH peleHnH 3ajay.

B noBce1HEBHOM JKM3HU U ITPU U3YYEHHUH JPYTUX MPEIMETOB:
- IPUMEHSATH CBOICTBA ABMKEHHUH U IPUMEHSATH 1101001e JUIsl TOCTPOSHHUM U BHIYMCIEHUH
BexkTopbl M KOOPAMHATHI HA IIOCKOCTH

- CB0OO/IHO ONEepUPOBATh MOHATUSMU BEKTOP, CyMMa, pa3HOCTh BEKTOPOB, IPOU3BE/IEHNE
BEKTOpa Ha YKCJIO, CKAJISAPHOE IPOU3BEIECHUE BEKTOPOB, KOOPAUHATHI HA IUIOCKOCTH,
KOOPJIMHATBI BEKTOPA;

- Biraziets BEKTOPHBIM U KOOPIAMHATHBIM METOJOM Ha IIJIOCKOCTH IS PEILIECHMS 3aa4 Ha
BBIYMCIICHHE U IOKA3aTeNIbCTBA;

- BBIIIOJIHATD C IIOMOIIBIO BEKTOPOB U KOOPAMHAT JJOKA3aTeJIbCTBO U3BECTHBIX EMY
reoMeTpuueckux (akToB (CBOICTBa CPEHUX JIMHUHM, TEOPEM O 3aMeUaTeNbHbIX TOYKAX U T.II.) U
M0JTy4aTh HOBBIE CBOWCTBA U3BECTHBIX (DUTYD;

- UCTIOJIb30BATh YPaBHEHUS (PUTYp JUI PEIICHHUs 33124 U CAMOCTOSITEIIbHO COCTABIIATh
YpaBHEHHUS OTAEIbHBIX IJIOCKUX (pUryp.

B noBcegHeBHOI )KM3HU U IpU U3YYCHUU OAPYTUX NPEAMCTOB!

- UCTIOJIb30BATh MOHATHS BEKTOPOB U KOOPAWHAT JUIsl PELICHHUs 3aa4 1o Gu3uKe, reorpapuu u
JIpyruM y4eOHBIM NpeMeTam

HUcTopusi MaTeMaTuKH



- [lonnmarb, MaTeMaTHKy KaK CTPOro OPraHU30BaHHYIO CUCTEMY Hay4YHBIX 3HAHU, B YACTHOCTH
BJIQJICTh MIPEJICTABICHUSIMHA 00 aKCHOMAaTHYECKOM TIOCTPOCHUU TE€OMETPUHN U TIEPBUIHBIMU
MPEJICTABICHUSIMH O HEEBKJIMIOBBIX T€OMETPHUSAX;

- paccMaTpUBaTh MAaTEMaTUKY B KOHTEKCTE UCTOPUU PA3BUTHUS UBUIM3AIUN U UCTOPUU
pa3BUTHA HAYKH, IOHUMATh POJIb MATEMAaTUKH B pa3BuTuu Poccun

MeTtoabl MaTeMATHKH

- BnazeTs 3HaHUSAMU O pa3IMYHBIX METOAAaX 0OOCHOBAHMS U OIIPOBEPKEHUS MAaTEMaTUYECKUX
YTBEPKJICHUM U CAMOCTOSITEIIbHO IIPUMEHSTH UX;

- BJIaJICTh HaBBbIKAMH aHAJIM3a YCIOBUS 3a1a4U U ONPEAEICHUSA NOAXOAAIIMX 1T PELICHUA 3a1a4
U3YYEHHBIX METOOB WJIM MX KOMOMHALINH;

- XapaKTepu30BaTh IIPOU3BEICHUS UCKYCCTBA C YYETOM MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B

nmpupoac, UCIoJIb30BaTb MATCMATHYCCKUEC 3aKOHOMEPHOCTHU B CaMOCTOATCIIbHOM TBOPYCCTBC.

Conep:xanue yueOHOro nmpeaMera MaTeMaTuKa
Mopnyab «Anredpa»
7 knace
1. Bebipaxenus, TO:KIeCTBa, yPABHEHHS.

UucnoBele BbIpaXkeHUs C mnepeMeHHbIMU. [Ipocteiliine mnpeoOpa3oBaHus BbIPAKEHUH.
YpaBHeHHE, KOpPEHb YypaBHEHHUsA. JIuHeNHHOe ypaBHEHHE C OJHOM IepeMeHHOW. Pemenue
TEKCTOBBIX 3aJ]a4 METOJIOM COCTABJICHUSI ypaBHEHNN. CTaTUCTHUUECKNE XapaKTEPUCTUKH.

Ocnoénas yenb — CHUCTEMATU3UpPOBaTh M OOOOLIUTH CBEIEHUS O NPeoOpazoBaHUSIX
anreOpanyecKuX BhIPaKEHUH U pelieHu YpaBHEHUH ¢ OJJTHON MepeMEHHOM.

[lepBas Tema Kypca 7 kjacca SIBJISETCS CBSA3YIOIIUM 3BEHOM MEXIY KypCOM MaTeMaTUKU 5—
6 ximaccoB W KypcoM anreOpel. B Hell 3aKpemisioTcs  BBIYMCIUTEIbHBIE HABBIKH,
CHUCTEMATH3UPYIOTCS M 0000IIat0TCs CBEJCHHUS O MPeoOpa3oBaHUSAX BBIPAXKEHUH U peIIeHUH
YpaBHEHUM.

HaxoxneHue 3HaueHUN YUCIOBBIX U OYKBEHHBIX BBIPQXKEHUN J1a€T BO3MOKHOCThH ITOBTOPUTH
C YyYallMMHUCS IpaBWIa JACHUCTBUM C palUOHAIbHBIMM YHUCIAMHU. YMEHHUs BBIIIOJIHATH
apudMeTHUeCKue ACWCTBUS C pallMOHATLHBIMU YHCIAMHU SIBJISIOTCS ONOPHBIMH JJISi BCETO Kypca
anreOpbl. CrieyeT BBIAICHUTb, HACKOJBKO IPOYHO OBIAJAEIM HMMHU ydYalluecs, U B cllydyae
HEOOXO/IMMOCTH OpPraHU30BaTh IMOBTOPEHUE C IIENBI0 JIMKBUJAIMU BBIABICHHBIX MPOOENOB.
Pa3BuTHIO HABBIKOB BBIYKMCIIEHUN JTOJKHO YIEIATHCA CEPhEe3HOE BHUMAHUE U B JAJIBHEUIIIEM ITPU
M3YYEHUHU JPYTUX TEM Kypca aareopsl.

B cBsA3u ¢ paccMOTpeHHEM BOIIpOCa O CPAaBHEHMM 3HAYEHUN BBIPAXKCHUM pPACIIUPSAIOTCS
CBEICHMS O HEPABEHCTBAX: BBOJATCS 3HAKM HEPABCHCTB, [A€TCs IIOHATHE O JBOMHBIX
HEPAaBEHCTBAX.

IIpu paccMoTpeHuu mnpeoOpa3oBaHUl BBIPAKEHUH (QOpPMaTbHO-ONEPATUBHBIE YMEHHS
OCTalOTCA Ha TOM )K€ YPOBHE, y4alllMecs MOAHUMAIOTCS HA HOBYIO CTYIICHb B OBJIAJICHUU



Teopueil. BBomATCS TMOHATHUS  «TOXKACCTBEHHO PAaBHBIE  BBIPAKECHUS»,  «TOXKIACCTBO,
«TOXJIECTBEHHOE MPeoOpa30oBaHKE BBIPAKCHUN», COACPKAHHE KOTOPHIX OyIeT MOCTOSHHO
pPacKphIBaThCA U YIIYONSATHCS TPH H3YyYSHUH MPEoOpa3OBaHUN Pa3IMUHBIX anreOpamdecKux
BeIpakeHWi. [lomuepkuBaeTcs, YTO OCHOBY TOXKJIECTBEHHBIX MPe0oOpa3oBaHUI COCTABISIOT
CBOMCTBA JEHUCTBUN HaJl YUCJIAMHU.

VYcunuBaercs pojib TEOPETHUUECKUX CBEICHUN MPU paccMOTpeHHH ypaBHeHUU. C 1enbio
oOecrieueHrusT OCO3HAHHOTO BOCHPUSTHS y4YalIUMHUCS QJTOPUTMOB pEHICHUS  ypaBHEHUI
BBOJWTCS BCIIOMOTATEIbHOE TIOHSATHUE PABHOCHIBHOCTH ypaBHEHUH, (OPMYIUPYIOTCS H
Pa3bACHIIOTCA Ha KOHKPETHBIX IPHUMEpax CBOWCTBA pPaBHOCWIBHOCTU. JlaeTcs moOHsATHE
JUHENHOIO ypaBHEHMS M MCCIELYETCs BOIPOC O YHUCIE €ro KopHeW. B cucreme ynpaxHeHui
0co00e BHUMaHKE YICIACTCS PEIICHHIO YPaBHCHUH BUIA ax = D mpu pasnuyHbIX 3HAUYCHHSIX @ U
b. TIpomomkaercs pabota mo (GOPMHUPOBAHUIO Y YYAIIMXCS YMEHHs HCIOJIb30BaTh armapar
YpaBHEHUN KaK CPEACTBO Il PELICHHMS TEKCTOBBIX 3aJay. YPOBEHb CIIOKHOCTH 3a/1ad 31€Ch
OCTaeTCsl TAKUM ke, Kak B 6 Kiacce.

N3ydeHne TeMbl 3aBEPLIACTCS] 03HAKOMIICHUEM YYallluXCsl C MPOCTEHIIMMH CTaTUCTUUECKUMU
XapaKTEePUCTHKAMH: CPEIHUM apu(METHUeCKuM, MOIOH, MEIUWaHOW, pa3MaxoM. Yualiuecs
JIOJDKHBI YMETh HCIHOJIB30BAaTh 3THU XapaKTEPUCTUKU JUIs aHAJIM3a psla JAHHBIX B HECIOXKHBIX
CUTYalMsIX.

Konmponvnvix pabom. 1
2. CreneHb ¢ HATYPAJBHBIM MOKAa3aTeJeM.

CTerneHb ¢ HATYPATBHBIM TOKA3aTeNeM 1 ee cBoicTBa. OHowneH. OYHKIHA y = X2, y = X° 1
UX rpauku.

Ocnosnas yeilb — BLIpa6OTaTL YMCHHUEC BBIIIOJHATH HeﬁCTBHH Had CTCIICHAMU C
HaTypaJbHBIMU IMOKA3aTCIAMMU.

B nmaHHON Teme nmaercs OIpelNeNeHHE CTENEHUM C HaTypajbHbIM IIOKasareinem. B kypce
MaTeMaTHUKHU O Kjacca yJamuecs YK€ BCTPEYAIUCh ¢ IPUMEPAMH BO3BEACHUS YHCET B CTEIICHbD.
B cBsA3W ¢ BbIUMCIIEHMEM 3HAQUYEHWII CTEINEHW B [ KJacce naercs TIPEICTABICHNE
HAaXOXJEHUU 3HAYEHUW CTENEHW C TOMOUIBI0 KalbKylsTopa. PaccMarpuBaroTcsi CBOMCTBa
CTENEHNW C HATypaJlbHbIM TOKa3areneM. Ha mnpuMepe aoka3aTenbCTBa CBOMCTB CTENEHU
yuariecs: BIEPBBbIE 3HAKOMSTCS C JO0Ka3aTelbCTBaMHU, IMPOBOAMMBIMU Ha aiare0pandeckom
Marepuaine. CBONCTBa CTENEHU C HATYypaJbHBIM TIOKa3aTelieM HaxXOASIT NIPUMEHEHUE MpHu
YMHOXE€HHHU OJIHOYJIEHOB U BO3BEJCHUU OJHOWICHOB B CTEIEHb. [Ipy HaxXoXIeHUM 3HAYECHUH
BBIpQXEHHH, COJEpKallUX CTeNeHH, 0co00oe BHHMAaHHE ClIeyeT OOpaTuTh Ha TOPSAIOK
JIEUCTBHH.

Paccmotpenne ¢pyHKImiA y = x4, y = x° 1103BOJISET POOIKUTE PAbOTY MO (GOPMUPOBAHHMIO
YMEHUH CTPOUTh M uuTaTh rpaduku QyHKIUH. BaxkHo 0OpaTHTh BHMMaHUE ydYalluxcs Ha
ocobeHHOCTH rpaduka GyHKIMH y = X°: rpadK MPOXOANT depe3 HAadano KOOpAWHAT, och Oy
SBIISIETCSI €T0 OCBI0 CHMMETPHH, TPa(UK PACIIONIOKEH B BEPXHEH MOTYIIIOCKOCTH.

YMeHue cTpouTh rpaduki GYHKIHMHA y = X° M y = X° HCIIONB3YeTCs JUIS 03HAKOMICHHS
yYaImuxcs ¢ TpaguiaecKkuM crocoOoM pelieHrs ypaBHCHUM.



Koumponvnvix pabom: 1
3. MHorou4/eHbl.

MHorouJeH. CHO)KGHI/IG, BbIUYUTAHUC W  YMHOXCHHUC MHOI'OYJICHOB. Paznoxenue
MHOI'O4YJICHOB Ha MHOXKUTCIIN.

Ocnosnas yeilb — BI)Ipa6OTaTB YMCHHE BBIIIOJHATE CIO0XKECHUC, BBIYUTAHUE, YMHOXKCHHUC
MHOI'O4JICHOB U Pa3JIOKCHUEC MHOI'OYJICHOB HA MHOKHUTCIIN.

Jlannass Tema wurpaer (QyHIaMEHTAIbHYIO pOJIb B (OPMUPOBAHUU YMEHHUS BBIOJIHATH
TOXKIECCTBEHHBIE TPEoOpa3oBaHUs  anreOpanvyeckux BbIpaKeHHd. DopMHpyeMble 37eCh
(dopManbHO-ONIEpaTUBHBIE YMEHHS SBISIOTCA ONOPHBIMM INpPU H3YYEHMM JIEHCTBUH C
palMOHATEHBIMU IPOOSIMH, KOPHSIMH, CTETICHSMH C PAallHOHAIBHBIMU TTOKA3aTEISIMU.

W3ydyeHne TeMbl HAYMHACTCS C BBEACHUSA IOHATHM MHOIOWIEHA, CTaHJApPTHOIO BHJIA
MHOTI'OYJIEHA, CTENEHM MHOrowieHa. OCHOBHOE MECTO B 3TOM TEME 3aHMMAIOT aJTOPUTMBI
JICUCTBUM C MHOTOYJIEHAMU — CIJIO)KCHHME, BBIYMTAHUE U YMHOXECHHUE. YYalluecs JOJDKHBI I10-
HUMAaThb, 4TO CYMMY, Pa3HOCTb, IPOM3BEICHUE MHOTOYJICHOB BCETJa MOYKHO IIPEACTABUTH B BUJE
MHOrouwieHa. JIeMCTBUS CIIOKEHUS, BBIYMTAHUS U YMHOKCHHMS MHOIOYJIEHOB BBICTYHAIOT KakK
COCTaBHOM KOMIIOHEHT B 3aJaHUsX Ha ImpeoOpa3oBaHUs LeEibIX BblpakeHui. I[loaTomy
HelleJecoo0pa3Ho INepexoAnTh K KOMOWHUPOBAHHBIM 3aJ@HUSIM IPEXIE, YEM YCBOCHbI
OCHOBHBIE aJITOPUTMBI.

Ceppe3Hoe BHUMaHHME B 3TOW TeMe YJENSeTCs Pa3okKEHUI0 MHOTOYWIEHOB HAa MHOXKHMTEIH C
MOMOIIbI0 BBIHECEHUSI 3a CKOOKM OOIIEro MHOXHTENIS U € TOMOIIBI0 TPYINITHPOBKH.
CooTBeTcTBYyIOIIME TPEOOPa30BaHUs HAXOIAT MIMPOKOE MPUMEHEHHE KaK B Kypce / Kjacca, Tak
U B MOCJEYIOIIMUX Kypcax, 0COOEHHO B JEHCTBUAX C PallMOHAILHBIMH IPOOSMHU.

B nanHoli Teme yuariuecs BCTpEUaroTCs C MPUMEPAMU HCIOJIB30BaHUS PacCMaTPUBAEMBbIX
npeoOpa3oBaHuil IpU PELICHUH pa3HOOOpa3HBIX 3a/1a4, B YACTHOCTH MPHU PEUICHUH YpaBHEHUH.
3TO MO3BOJISAET B XO/I€ U3YUEHUS TEMbI IPOJOIDKUTH paboTy Mo (POPMUPOBAHUIO YMEHHUS pelIaTh
YPaBHEHHS, a TaKXK€E pellaTh 3aJa4l METOJ0M COCTaBJIECHMs ypaBHEHMH. B uucio ynpaxHeHui
BKJIIOUAIOTCSl HECJIOXKHBIE 331aHUS Ha JOKA3aTEIbCTBO TOXK/IECTBA.

Konmponvnvix pabom. 1

4. ®opMyJIbI COKPALLICHHOT0 YMHOKCHHSI.

®opmyibl (@ + b)? = a® + 2ab + b, (a £ b)® = & + 3a°b + 3ab® +b°, (@ £ b) (a® + ab + b?)
= +b°, [Ipumenenue Hopmys COKpAIIEHHOTO YMHOXKEHHUS B IPEOOPA30BAHUAX BBHIPAKECHUM.

OcHosénas yenvb — BbIpabOTAaTh YMEHUE MPUMEHATH POPMYIIbl COKPALLIEHHOTO YMHOXKEHHUS B
npeoOpa3oBaHUsAX IEJbIX BBIPAKEHHH B MHOTOWICHBI M B PA3jI0KEHUH MHOTOWICHOB Ha
MHOKUTEH.

B nanHO# Teme mpomoinkaeTcst pabora 1mo GOPMHUPOBAHUIO Y YUANTMXCS YMEHHS BBIOTHSTH

TOX/IECTBEHHBIC MMPEOOPa3OBaHUs IENbIX BhIpakeHHi. OCHOBHOC BHUMAHHUE B TEME YICISCTCS
_ 2 2 2 _ 2 2

dopmynam (a - b) (@ + b) = a” - b%, (@ £ b)" = a° £ 2ab + b*. Yuamuecst 10KHBI 3HATH 3TH



(opMyIbI U COOTBETCTBYIOIIME CIOBECHBIE (POPMYIMPOBKH, YMETh MPUMEHSITh MX KaK «CJeBa
HaIlpaBO», TaK U «CIIpaBa HAJIEBOY.

3_ 3,,2 2 43

Hapsny ¢ yka3aHHBIME paccMaTpUBalOTCs Takxke Gopmyinsl (a £ b)° = a™+ 3a°h + 3ab” £ b,
a+bh= (a+b) (a2 +ab + bz). OnHako OHU HAXOMAT MEHBIIIEE TPUMEHEHUE B KypCe, TI03TOMY
HE CJIeIyeT M3JIUIIHE YBICKAThCS BBIMIOJIHEHUEM YIIPAXKHEHUH Ha X HCITOJIb30BaHHE.

B 3akirouMTenpHOW YacTM TEMbl paccMaTpUBAeTCs IPUMEHEHUE Ppa3JIMYHBbIX NPUEMOB
pa3JIoKEHUs] MHOTOWJICHOB Ha MHOXXMTENH, a TAK)KE HCIOJIb30BaHUE MPEoOpa3oBaHMM LENbIX
BBIPAKCHUM JUIsl pELICHHs LIMPOKOT0 Kpyra 3aziad.

Koumponvnvix pabom: 2
5. @yHKUHUH.

Oyukuus, ob6nacts onpeaencHus GyHKIUU. Beruucnenue 3HaueHuil GyHKIMKU 1o GopmyIe.
I'paduk dyukuuu. Ilpsmas npomopiuoHaidbHOCT, U ee rpaduk. JluHeinas ¢yHKIUS U ee

rpaduk.

Ocnogenas yenb — 03HAKOMUTH yUAIIUXCS C BAKHEUIIUMU (DYHKIIUOHATLHBIMU MOHATHIMH U
¢ rpaguKaMu IPSIMON POMOPIIMOHATIFHOCTH U IMHEHHON (DYHKIIMU OOIIEero BUIA.

JlanHas Tema SBISETCS HayalbHBIM JTallOM B CHCTEMAaTUYECKOW (PYHKIIMOHATBHON
MOATOTOBKE YYaIlMXCA. 3JI€Ch BBOJATCS TaKW€ TMOHSTHS, Kak (YHKIHS, apryMeHT, 00JacTh
onpezaeneHuss GyHKuuu, rpapux GyHkunyu. OyHKIUS TPaKTyeTcss Kak 3aBUCUMOCTb OJHOW Iie-
PEMEHHOM OT Jpyroil. Yuaiuecs MOJYy4YalOT TEpPBOE MPEJICTABICHHE O CIOco0ax 3agaHus
byukuu. B paHHON Teme HaumHaeTcss pabora 1Mo (OPMUPOBAHUIO Y YYAIIMXCS YMEHHM
HAXOJUTh 10 popMyse 3HadeHHe (PYHKIHUU MO U3BECTHOMY 3HAUEHHUIO apTyMEHTA, BBITIOTHATh TY
JKe 3a/1auy 1o rpaduKy U pemarth 1no rpaduky oopaTHyIo 3a/1ayuy.

OYHKIMOHAIbHBIE MOHATUS TOJY4YarOT CBOIO KOHKPETH3alMI0 NpPU U3YYEHUHU JIMHEHHOU
(GYHKLIMU M €e 4acTHOrO BUAA — MPSMON MPONOPLUUOHATBHOCTH. YMEHHs CTPOUTh M YHMTATh
rpaduku 3TUX QYHKIUI MIHPOKO MCIOJB3YIOTCS Kak B caMOM Kypce anreOphbl, Tak U B Kypcax
reoMeTpuu U (pU3MKW. Ydamigecs JOJDKHBI MMOHUMAaTh, Kak BIUsSET 3HaK KoddduuueHTa Ha
pacnosiokeHne B KOOPIUHATHOM TIOCKOCTH rpaduka GyHKIMK y = kx, rae u K # 0, Kak 3aBUCHT
ot 3Hauenuit K u b B3aumHoe pacronokenue rpadukoB AByX QyHKIMIA Buma y = kx + D.

®dopmupoBaHue BceX (GYHKIIMOHATBHBIX MOHATHA M BEIPA0OTKA COOTBETCTBYIOIINX HABBIKOB,
a TaKkKe HW3YYCHHE KOHKPETHBIX (YHKIMH COMPOBOXKIAIOTCA PACCMOTPEHHUEM MPHUMEPOB
peabHBIX 3aBUCUMOCTEH MEXAY BEIWYMHAMH, UYTO CIOCOOCTBYET YCHIICHUIO TNPUKIAJIHON
HAIPaBIEHHOCTH Kypca anreOpsl.

Koumponvnvix pabom: 1
6. Cucrembl JINHEHBIX YPABHEHHIA.

Cucrema ypaBHeHuil. PemieHue cucrtembl J[ABYX JIMHEWHBIX YpPaBHEHUW C  JIBYMs
NEPpCMCHHBIMU MU €ro reoMCTprUYCCKasd HHTCPIIpCTALlUA. Permtennie TeKCTOBBIX 3aa1a4y METOAOM
COCTABJICHUS CUCTEM YPaBHEHUM.



OcnosHas yenrb — O3HAKOMHUTH YYAIIUXCS CO CIIOCOOOM PpEIICHHS CUCTEM JIMHEHHBIX
YpaBHEHUU C JBYMsl TEpPEMEHHBIMH, BBIPA0OTAaTh YMEHHE pellaTb CHCTEMbl ypaBHEHUH U
MPUMEHSTh UX MPU PEUICHUH TEKCTOBBIX 3a7au.

N3ydenune cucrtem ypaBHEHHUH pacripenernsercs Mexay Kypcamu 7 u 9 kiaccoB. B 7 kiacce
BBOJIUTCS MTOHSATHE CUCTEMBI M pACCMAaTPUBAIOTCSI CUCTEMBI JINHEUHBIX YPABHEHHI.

W3noxxeHne HAYMHACTCA C BBEIACHUS MOHATHUS <JIMHEITHOE YpaBHCHHUEC C JBYMHA
NEPEMECHHBIMU . B CUCTEMY ynpa}KHeHI/Iﬁ BKJIFOYAKOTCA HECJIOKHBIC 3aJlaHusd Ha PCHICHUC
JIMHEMHBIX ypaBHeHI/Iﬁ C ABYyMs IIEPEMCHHBIMU B LCJIBIX YHCJIaX.

dopmupyeTcss yMEHHE CTpOHUTh rpaduk ypaBHeHus a + by = ¢, rae a # 0 wim b # 0, npu
pa3NyHbIX 3HaueHusX a, b, c. Beenenue rpaduueckux oOpa3oB AaeT BO3MOXKHOCTb HAIJISIHO
UCCJIEIOBATh BONPOC O YHMCJE PEIICHUH CHCTEMbl IBYX JIMHEWHBIX ypaBHEHUH C AByMs Iie-
PEMEHHBIMHU.

OCHOBHOE MECTO B JIaHHOM TeéMe 3aHMMAaeT M3Y4YEHHE AJITOPUTMOB PEIICHUS CUCTEM JBYX
JMHENHBIX YPAaBHEHUH C JBYMsI IEPEMEHHBIMU CIIOCOOOM IMOJICTAHOBKU M CIIOCOOOM CIJIOKEHMSL.
BBenenue cucteM IMO3BOJSET 3HAUUTENBHO PACIIMPUTh KPYT TEKCTOBBIX 3aj]lad, pPelIaeMbIX C
IOMOIIBIO amnmnapaTta anreopbl. [IpuMeHeHue cucTeM yNpoulaeT Ipolece MepeBoAa JIaHHBIX
3a71aui ¢ OOBIYHOIO S3bIKa Ha SI3bIK YPaBHEHUIA.

Koumponvnvix pabom: 1

7. TloBTOpeHwue.

OcHosHas yenwv. IIoOBTOPUTH, 3aKpenUTh U 00001UTH OcHOBHBIE 3YH, nomyueHHbIe B
7 KJacce.
Koumponvnvix pabom: 1

KJI1acc:

1. PanuoHajibHbIE APOOH.
PannonaneHas npo0b. OCHOBHOE CBOMCTBO apoOH, cokpaieHue apoodeit. ToxmaecTBeHHbIE
k

npeoOpa3oBaHusl PAMOHAIBHBIX BbIpakeHUH. OyHKIUSA Y = — U ee rpaduk.
X

Ocnoenass yenrb — BBIPA0OTATh YMEHHE BBITIONHATH TOXKICCTBEHHBIE MpeoOpazoBaHUs
palMOHAIBHBIX BBIPAYKEHHIA.

Tak kak HOEHUCTBUS C palMOHAIBHBIMH APOOSMU CYIIECTBEHHBIM 00pa3oM ONUPAIOTCS Ha
JNEUCTBHUsSI C MHOTOWIEHAMH, TO B Hadaje TEeMbl HEOOXOJWMO TOBTOPUTH C YYAIIUMHCS
peoOpa3oBaHus IENBIX BRIPAKESHUH.

['maBHOE MeCTO B TaHHOW TE€ME 3aHMMAIOT AJTOPUTMBI ACHUCTBUN APOOSMHU. Ydamuecs JOJKHBI
MOHUMATh, YTO CYMMY, Pa3HOCTb, IPOU3BEACHUE U YaCTHOE IPOOeil Bceria MOKHO MPEICTaBUTh
B Bujae apobu. [IpmoOperaeMbie B MaHHOW TEME YMEHUS BBIMOJHATH CIOKCHHE, BBHIYMTAHHE,
YMHOXEHHUE H JIETICHHE IPOOeH SIBISIOTCS OMOPHBIMH MPEOOPA30BAHMSIX APOOHBIX BBHIPAKEHUH.
[ToaToMy wM creayer yaenuTh oco0oe BHUMaHue. HemenecooOpa3sHO TepexoauTh K
KOMOMHHPOBAaHHBIM 3a/laHUSM Ha BCE JACUCTBHUS C JpOOSMHU Tpexae, 4yeM Oyay YCBOCHBI
OCHOBHBIC QJITOPUTMBI. 3aJaHUs Ha BCE JCUCTBUSA C APOOSMU HE JOJDKHBI OBITH HW3JIUIITHE
TPOMO3AKUMHU U TpynoeMKuMu. [Ipu HaXOXIeHUM 3HAYCHHUU OpoOeil narTcs 3alaHus Ha
BBIYMCIICHHUS] C TTIOMONIBIO KaJbKYJIsITOpa. B MaHHOW Teme pacmupsitoTCsi CBEACHUS O



CTaTUCTUYECKUX  XAPAKTEPUCTHKAX. BBOAUTCA NOHATHE CPEIHEr0 rapMOHMYECKOTrO psjia
MOJIOKUTEBHBIX YHCell. V3yueHue TeMbl 3aBepliacTcs PacCMOTPEHHUEM CBOWMCTB Tpaduka

byakpn V= —-
X

Konmponvrvix pabom: 2

2. CteneHb ¢ LeJBbIM MOKa3aTejJeM. JJIeMEHThI CTATHCTHKH.
Crenens ¢ LENIbIM NIOKa3aTeneM U ee cBoiicTBa. CtanaapTHbIN BU yncia. HayanbHble cBe1eHUS
00 opraHu3aluy CTaTUCTUUECKUX UCCIIEA0BAHUM.
Ocnoenas yenv — BbBIPA0OTaTh YMEHHE MPUMEHSITh CBOMCTB, CTEIIEHU C LI€JbIM MOKAa3aTeJIeM B
BBIUUCIICHUSIX M TpeoOpa3oBaHUAX CGHOPMHUPOBATH HavajdbHBIC MPEICTABICHHUS O cOOpe H
TPYIIIUPOBKE CTATUCTUYECKUX JTAHHBIX, UX HATJISAHON HHTEpIIPETALUH.
B sT0i1 TeMe GpopMyIHpYIOTCS CBOWCTBA CTEIICHHU C LIEJIBIM ITOKa3aTesieM. MeTo/ 10Ka3aTebCTBa
3TUX CBOWCTB MOKA3bIBAETCS HA IPUMEPE YMHOKEHHS CTEIIEHEW C OAMHAKOBBIMU OCHOBAaHUSIMM.
JlaeTcs moHsATHE O 3amMCH YUClla B cTaHAapTHOM Buje. IIpuBoasTcs mpruMepsl UCIOJIb30BAHUS
TaKOH 3amucH B PU3UKE, TEXHUKE U APYTUX 00JIACTAX 3HAHHM.
Vyamuecs nody4aroT HayalbHbIE IPEACTABICHUS 00 OpraHu3aluud  CTaTUCTHUYECKUX
uccienoBaHuii. OHU 3HAKOMSATCS C MOHATUAMU T'€HEPaJbHOW M BBIOOPOYHOM COBOKYIHOCTH.
[TpuBoasATCS HpUMEpbl NPEACTABICHUS CTATUCTUYECKUX J@HHBIX B BHUJAE TaOMUI[ 4YacTOT U
OTHOCHUTEIIbHBIX YaCTOT. YUalluMcs IpeiaraloTcs 3a/1aHusl Ha HaXO0XKJICHHE MO TabJUIe YacTOT
TaKUX CTAaTUCTHYECKUX XapaKTePHCTUK, Kak cpeaHee apupMeTHUecKoe, MoOja, pa3Max.
PaccmaTtpuBaercs BOmpoC O HarisgHOW HWHTEPIPETAllMM CTAaTUCTHYECKON uHOpMaIuu.
M3BecTHBIE yYamuMmcsi CIOCOOBI HArJSAHOTO NPEACTABICHUS CTATHCTUYECKUX JaHHBIX C
MOMOIIBIO CTOJIOYATHIX U KPYTOBBIX JUArpaMM PAacUIUPSIOTCS 3a CYET BBEACHUS TaKUX MOHSATHIA,
KaK IIOJINTOH ¥ TUCTOTpaMMa.
Koumponvuwix pabom: 1

3. KBagparHble KOpHH.

[Tonsatue 00 wuppauuoHanbHbIX uyHcnaax. OOmMe CcBeAeHHS O JEHCTBUTEIbHBIX 4YHCIaX.
KBanpatubiii kopeHb. [loHATHE 0 HaXOXIEHUM MPUOIMKEHHOTO 3HAYEHMs KBaJPAaTHOTO KOPHSI.
CpoiicTBa kBajpaTHBIX KopHel. IIpeoOpa3oBaHus BbhIpa)Ke€HHH, colepKalluX KBajJpaTHBIE
KopHU. DyHKIHSA Y = Jx | ee coiicTea 1 rpaduxk.
Ocnoenas yenb — CHCTEMaTU3UPOBAaTh CBEACHHUA O palMOHAIbHBIX YHCIaX U J1aTh
npejcTaBieHue 00 UpPpAlMOHAJIBHBIX YHWCIAX, PAcCIIUPUB TEM CaMbIM IIOHSTHE O YHUCIIE;
BbIpa0OTaTh YMEHME BBINOJHATH NPEeoOpa3oBaHUS BBIPAKEHUH, COJEpXKAIUX KBaJpaTHbIE
KOPHH.
B nanHOI TeMme ydaiuecs NoJydaroT HAa4aJbHOE MPEACTABICHUE O MOHATUU ACHCTBUTEIBHOIO
ymcna. C 3To# 1enbio 000011at0TCsl U3BECTHBIE YUAIlUMCS CBEJEHUS O PAllMOHAIbHBIX YUCIAX.
Jl1s BBeeHUs MOHATHS MPPALMOHAIBHOIO YHCIIa MCIONb3YETCs HHTYUTUBHO NPEICTABIECHUE O
TOM, 4YTO KaXKJbIil OTPE30K MMEET JJIMHY M MOTOMY KaXJOW TOYKE KOOPAMHATHOW IpPSMOU
COOTBETCTBYET HEKOTOPOE YUCIIO. [Ioka3bIBaeTCs, 4TO CyIIECTBYIOT TOYKH, HE UMEIOIHUE PALUO-
HaJIbHBIX a0CIIHCC.
[Ipy BBeneHHWH MOHSTHUS KOPHS MOJE3HO O3HAKOMUTH YYalllUXCSl C HaXOXKICHHEM KOpHeH ¢
MIOMOUIBIO KaJIbKYJIATOPA.
OcHOBHOE BHUMaHHE Y/AENSAETCS MOHATUIO apU(PMETUYECKOT0 KBAJAPAaTHOTO KOPHS U CBOWCTBaM
apu(MeTHYECKUX KBaJpaTHBIX KOpHEH. J[oKa3bIBalOTCsS TEOPEMBI O KOPHE M3 MPOMU3BENCHUS U

JpobH, a TaKXKe TOXKAECTBO a’ = |a|, KOTOpBIE MMOJIy4aloT MPUMEHEHHE B MPEeoOpa3OBaHUAX

BBIPDAKEHHUM, coAepkalux KBaApaTrHble KopHU. CrneuuanbHOE€ BHHMaHUE  yJEIseTcs
OCBOOOXICHUIO OT UPPAMOHAILHOCTH B 3HAMEHATelle JpoOM B BBIPAKCHHUSAX BHIA

a a
Jb' Vb £+c

eTcs Kak B CaMOM Kypce ainredpsl, Tak U B Kypcax reéOMeTpUH, anreOpsl U Hayall aHajIu3a.

. YMeHue npeoOpa3oBbIBaTh BBIPAKEHUS, COAEPKAILUE KOPHH, YACTO HUCIIONb3Y-



[Iponomxaercs paboTra 1O pPa3BUTHIO (PYHKIHOHAIBHBIX MPEJICTABICHUNA  ydaluXcsl.
PaccmarpuBarotest GyHKIus 0 = V8, ee croiictsa u rpaduk. [Ipu u3yueHun GyHKIUU y = Jx
MOKA3bIBACTCSI €€ B3aMMOCBS3b C PyHKIHMEH y = X2, e x > 0.
Konmponvnwix pabom: 1

4, KBaapaTHble ypaBHeHMUsI.
KBanpartnoe ypaBuenue. @opmMyiia KOpHEH KBaJpaTHOrO ypaBHEHHs. PeleHue pannoHalIbHBIX
ypaBHeHui. PemeHue 3amad, NPUBOAAIIMX K KBAJPATHBIM YPAaBHEHUSAM M INPOCTEHIINM
paloHaIbHBIM YPaBHEHUSIM.
OcnosHnas yenv — BBIPA0OTAaTh YMEHHUS pellaTh KBAaJApaTHbIC YpPaBHEHHs W MpPOCTEUIIHE
paloHa bHbIC YPaBHEHUS U PUMEHSTh UX K PEIICHUIO 3a]1ay.
B nauane Tembl IpUBOJATCS NPUMEPHl PELICHUS HEMOJHBIX KBAJpPAaTHBIX YpaBHEHUH. ODTOT
MaTepuai cCUcTeMaTusupyercsa. PaccMaTpuBaloTCsl anropuTMbl PellieHUs] HeTOMHBIX KBaIPaTHBIX
YPaBHEHUI Pa3IM4HOrO BUAA.
OcHOBHOE BHUMaHUE CJIEIyeT YACIUTh PEIICHUIO YPaBHEHUI BHIa ax’+bx+c=0,rmea#0,c
UCTIOJIb30BaHUEM (OpMyIIbI KOpHe. B nmaHHON Teme ydammecsi 3HaAKOMATCA ¢ (hopMylamu
Buera, BbIpaxalomyMHu CBs3b MEXIYy KOPHSIMH KBaJpaTHOTO YpaBHEHHUS M €ro Ko-
sppunmentamu. OHM HCHONB3YIOTCS B JaJbHEWIIEM TIPU JOKAa3aTelIbCTBE TEOPEMBI O
pa3’I0KEHUH KBAAPATHOTO TPEXWICHA Ha IMHEHHbIC MHOKHUTEIIH.
VYuyamuecss oBJIaJieBalOT CHOCOOOM pELIEHUs JAPOOHBIX PALUMOHAIBHBIX YpPaBHEHHUH, KOTOpBII
COCTOMT B TOM, YTO PEUICHHE TAKKX YPAaBHEHUIN CBOJUTCS K PEIICHUIO COOTBETCTBYIOIIUX IIEJIBIX
YpPaBHEHUH € MOCIEAYIOIIMM UCKIFOUYEHUEM IOCTOPOHHUX KOPHEH.
W3ydyeHne maHHOM TeMbl TIO3BOJIIET CYIIECTBEHHO pACIIUPUTh ammapar ypaBHEHHIA,
MCIIOJIb3YEMBIX JIJISl PELIEHUS] TEKCTOBBIX 3a/1a4.
Koumponvnwix pabom: 2

5. IloBTOpeHme.

Ocnoenas yenv. [1oBTOPUTE, 3aKpenuTh U 0000HUTH OCHOBHEBIE 3Y H, moirydenHbie B 8 Kitacce.
Koumponvnvix pabom: 1

RJIacC

1. HepaBencrtBa.
UucioBble HepaBeHCTBA M HX CBOWCTBA. [loWileHHOE CIOXKEHME U YMHOXKEHHE YHCIIOBBIX
HepaBeHCTB. JIMHENHbIE HEPABEHCTBA C OJJHON IEPEMEHHOM U UX CUCTEMBI.
OcHoénas yenb — O3HAKOMUTDH YYalllUXCSl ¢ NMPUMEHEHUE: HEPaBEHCTB Ul OLICHKU 3HAYEHUM
BBIpaXXEHHH, BbIpabOTaTh YMEHHE pellaTh JMHEWHbIE HEPABEHCTBA C OJHOM MEepeMEeHHOW M MX
cucteMbl. CBOICTBa YHMCIIOBBIX HEPABEHCTB COCTABIAIOT Ty 0a3zy, Ha KOTOPOH OCHOBAHO
pElIeHUE JUHEHHBIX HEPABEHCTB C OJHOM NEpeMEeHHOW. T peMbl O MOYWIEHHOM CIIOXKEHUU U
YMHOKEHUM HEPABEHCTB HAXOAUTh IPUMEHEHHUE IIPU BBIIIOJIHEHUU NIPOCTEUIINX YIIPAKHEHUN HA
OLICHKY BBIpQXKEHMH MO METOJy TpaHull. BBOAATCS MOHATHS aOCOMIOTHOM MOTPEeIHOCTH M
TOYHOCTH MPHUOIMKEHUS, OTHOCUTEIBHOM IOTPEIIHOCTH. YMEHHUs NPOBOAUTH JIeAYKTHUBHBIE
pacCyKJIeHHs TOJYy4arOT PA3BUTHE KakK MPH JI0KA3aTEeIbCTBAX YKa3aHHBIX TEOPEM, TaK M IPH
BBIIIOJIHCHUH YIIPA)KHEHUH Ha J0Ka3aTeIbCTBA HEPABEHCTB.
B cBA3M ¢ penieHneM JTMHENHBIX HEPABEHCTB C OJHOW MEPEMEHHO: TAETCs MOHITHE O YUCIOBBIX
IPOMEXYTKax, BBOJSATCS COOTBETCTBYIOIIME Ha3BaHUs U 0003HaueHus. PaccmoTpeHuio cuctem
HEpPaBEHCTB OJHOW TEPEMEHHON MPEAIIECTBYET O3HAKOMIICHME YYalluXcs C IOHATHIMH
nepeceyeHust U 00beTMHEHNSI MHOXKECTB.
[Ipy penicHMM HEPABEHCTB HCIOJB3YIOTCS CBONCTBA PAaBHOCHUIIBHBIX HEPABEHCTB, KOTOPBIC
Pa3bICHAIOTCS HAa KOHKPETHBIX mHpumepax. Ocoboe BHUMaHUE CIEAYET YACIUTh OTpabOTKe
YMEHUs pelaT NpocTelle HepaBeHCTBa BUa ax > b, ax < b, 0CTaHOBUBUINMCH CIIELUAIBHO HA
cimydae, korna a < 0.
B 1ol TemMe paccmaTpuBaeTCsl TakKe PENIEHHWE CUCTEM JBYX JIMHEHHBIX HEPABEHCTB C OJIHOM
[IEPEMEHHOM, B YaCTHOCTU TaKUX, KOTOPBIC 3aIIMCaHbl B BUJEC IBOWHBIX HEPABEHCTB.



Konmponvnvix pabom: 1
2. Kpaaparuunasi pyHKIus.

Oynknus. CroiicTBa pynkuit. KBagpaTHsiii TpexuieH. PaznokeHre KBapaTHOTO TpeX4uieHa Ha
MHO)uUTen. OyHkuus y = ax’ + bx + c, ee cBoiicTBa U rpaduk. CreneHHas QyHKITHUS.
Ochnosnas yenp — pacIIUPUTh CBEACHUSA O CBOWCTBAX (DYHKUUH, O3HAKOMHTH YYaLIUXCS CO
CBOWCTBAMH U TpapuKOM KBaJpaTHIHON (HyHKIHH. |
B Havane TeMbl cucTeMaTU3UPYIOTCS CBEACHUS O QyHKUUAX. [[OBTOPAIOTCS OCHOBHBIE MOHSTHSA:
dyHKLUMs, apryMeHT, 001acTh onpeneneHus GyHkuuu, rpaduk. /laroTcs moHsATHS 0 BO3pAacTaHUU
U yObIBaHMM (YHKLUH, NPOMEXKYTKaX 3HAKONOCTOSHCTBA. TeM cambIM cozfaercs 0Oasza Juls
YCBOGHHSI CBOWMCTB KBaJpaTHYHOW M CTENEHHOM (YHKIMH, a Takxke I JalbHEHIIero
yri1yoaeHust pyHKIMOHAIBHBIX IPEJCTABICHUN IPU N3YYEHUH Kypca ajareOpsl U Hadasl aHaiu3a.
[ToaroTOBUTENBHBIM IIArOM K HM3YYEHHUIO CBOMCTB KBAaIPATUYHON (DYHKIMM SBIISETCS TaKkKe
pacCMOTpPEHHE BONPOCA O KBAJPaTHOM TPEXWIEHE M €ro KOPHSX, BBIACICHUU KBajapaTa
JIBy4I€HA U3 KBAJPAaTHOIO TPEXWIEHA, Pa3JI0KEHNU KBAIPATHOTO TPEXUIeHAa Ha MHOKHUTEIIH.
N3yueHne KBaJpaTUYHON (PyHKIIMM HAUMHACTCS C PACCMOTPEHUS PYHKIUHN Y = ax?, ee CBOJCTB
ocobeHHOCTeH TpaduKa, a TakKe APYTHX YaCTHBIX BHJIOB KBAJIPATUIHOW PYHKIIUN — (YHKIUH
y= ax’+b, y=a(x- m)2. DTH cBeICHHs UCIIOJIB3YIOTCS IIPU U3YUYEHUU CBOMCTB KBaJpaTHYHOU
¢ynkunu obmero Buaa. BaxkHo, 4ToOBI yyamuecs MOHsUM, 9To rpaduk QyHKIHA y = ax’ + bx +
C MOXeT ObITh HOJy4YeH M3 rpaduka QyHKIMM y = ax” ¢ MOMOINBIO JBYX HapajjielIbHbIX
neperocos. IIpueMel mocTpoenus rpaduka GyHKIMK y = ax” + bx + ¢ oTpabaThIBafoTCs Ha
KOHKpeTHbIX npumepax. [Ipu 3TomM oco0oe BHMMaHHE cleAyeT YAEIUTb (OPMHUPOBAHUIO Y
yyaluxcs YMEHHs YyKa3blBaTb KOOPJAUHATHl BEpPUIMHBI Mapabojbl, €€ OChb CHUMMETpUH,
HarpaBJIeHUE BeTBEH MapaloJibl.
[Ipy m3ydeHun 3TON TeMBbl AajbHEHIIEee pa3BUTHE MOJy4yaeT YMEHHE HaxOJUTh MO Tpaduky
IPOMEXYTKHM BO3pacTaHUs M yObIBaHMS (DYHKIMH, a TaKXkKe IMPOMEXYTKH, B KOTOPBIX (YHKIUSA
COXpaHsIeT 3HaK.
Vyariuecsi 3HAKOMSITCSL CO CBOMCTBAMH CTEMEHHON (YHKIMH y = X' MPU YETHOM U HEYETHOM
HaTypaJIbHOM T[IOKa3arene 1. BBoaurcs mnoHATHe KOpHSA Tra-il cremeHd. OHU MONTYy4aroT
IpeJCTaBICHNE O HaX0XKIEHNH 3HAUCHUH KOPHS C OMOILBIO KaJIbKYIATOPa, PUYEM BBIPAOOTKA
COOTBETCTBYIOILIMX YMEHUI HE TpedyeTcsl.
Koumponvuwix pabom: 1

3. HepaBeHcTBa ¢ 01HOIi nepeMeHHOM
Ilenvie ypaBHeHus. J[poOHble palmoHanbHblEe ypaBHeHUs. HepaBeHcTBa BTOpOil cTemeHH cC
OJIHOY IIEpEMEHHOI. MeTo] MUHTEPBAJIOB.
OcHnosHas yenp — CUCTEMATU3UPOBATh U 00OOLINTH CBEICHHS O PEIICHUH LENbIX U IPOOHBIX
paloHaIbHBIX YPaBHEHUN C OJHOM MepeMEeHHOM, CpOpMUPOBATh YMEHHUE pellaTh HEPABEHCTBA
Bnnaax2+Bx+c>0Hnnax2+bx+c<0,rﬂea7é0.
B sTolt TeMe 3aBepiiaeTcs U3ydyeHHe pallMOHAIBHBIX YPAaBHEHHUH C OJHOM MepeMeHHOU. B cBs3u
C 3THM TPOBOJUTCSA HEKOTOpoe 00001IeHne U yriayoieHue cBeneHuil 00 ypaBHeHusX. BBoasaTcs
MOHATHS 1IEJIOT0 PALMOHAIBHOTO YpPaBHEHUS W €ro CTENeHH. Yualiuecs 3HAKOMSTCS C
pEIIEHNEM YPAaBHEHMH TpPEThEl CTENEHW M UYETBEPTON CTENEHH C MOMOIIBIO PA3JIOKEHUS Ha
MHOKHUTEJIM M BBEJEHUSI BCIIOMOTATEIbHOW MEpeMEHHOW. MeToa peleHus ypaBHEHUU MyTeM
BBEJICHUSI BCIIOMOTATENIbHBIX MEPEMEHHBIX OyJIeT MIUPOKO MCIOIb30BaThCs B AalbHEHUIIEM MPH
pEIIeHNN TPUTOHOMETPUYECKHUX, JOrapuMUUYECKUX U JPYTUX BUAOB YPaBHEHUH.
Pacummpsitorcss  cBeileHHS O pELIEHUH JApPOOHBIX pALMOHAIBHBIX ypaBHEHUH. Ywuyamiuecs
3HAKOMSITCS ¢ HEKOTOPBIMU CIEUATBHBIMY TPUEMAMHU PEILICHUS TAKUX YPAaBHEHUM.
dopMUpOBaHNE YMEHUI pelIaTh HEPABEHCTBA BUIA ax’ +bx ++c¢> 0 wm ax® + bx + ¢ < O, rue
a #0, ocymiecTBisieTcsi ¢ ONOPON Ha CBEACHUS O TpaduKe KBaAPaTUIHON (QPYHKIUH.
VYyamuecst 3HaKOMATCA ¢ METOJOM HUHTEPBAJIOB, C MOMOIIBIO KOTOPOIO PEIIAIOTCS HECIOKHBIE
paloHaIbHbIE HEPABEHCTBA.



4. HepaBeHCTBa C AByMs NepeMeHHbIMH
VYpaBHeHHE C IBYMsl IEPEMEHHBIMU U ero rpaguk. CUcTeMbl ypaBHEHUI BTOPOU CTEHEHH.

Pemenne 3amad ¢ MOMOILIBIO CUCTEM YpPaBHEHHMM BTOpOM cremeHu. HepaBencrBa ¢ nByMms
MIEPEMEHHBIMHU U UX CUCTEMBI.
Ocnoenas yenb — BbIPadOTAaTh YMEHHUE PEIIATh IPOCTEHIINE CUCTEMBI, COJIEPIKALIIE YPAaBHEHUE
BTOPOW CTEIEHHU C JABYMs IEPEMEHHBIMU, U TEKCTOBBIE 3314l C TIOMOIIBIO COCTABIEHUS TAaKUX
CUCTEM.
B nmaHHO# Teme 3aBepiuaeTcs W3y4yeHUE CUCTEM YPaBHEHUM C JBYyMs IepeMeHHbIMU. OCHOBHOE
BHMMAaHHUE YIEIAETCS CUCTEMaM, B KOTOPBIX OJHO W3 yYpaBHEHMU IIEPBOM CTEIECHH, a APyroe
BTOPOH.
W3BecTHBIN ydamuMcest croco® MOJCTAaHOBKM HAXOAMT 3/1€Ch JalibHeWIlee NpPUMEHEHUE WU
MIO3BOJISIET CBOAUTH PELICHUE TAKUX CUCTEM K PEIICHUIO KBaJAPAaTHOIO YPaBHEHUSI.
O3HaKOMJIEHHE yYalllUXCsl C IPUMEpPaMH CUCTEM YPaBHEHHH C IBYMS [IEPEMEHHBIMH, B KOTOPBIX
00a ypaBHEHHsI BTOPOIl CTEMEHH, JOJDKHO OCYIIECTBISTHCS C JIOCTATOYHOW OCTOPOKHOCTHIO U
OTPaHNYUBATHCS MPOCTEUIIMMU IPUMEPAMH.
[TpuBrieyeHre M3BECTHBIX y4YalIMMCS T'padUKOB MO3BOJISIET MPUBECTU MPUMEPHI TpaduvecKoro
pemieHus cucreM ypaBHeHuM. C momouipio rpadUyecKux MPEACTABIEHUN MOKHO HArJsiHO
MOKa3aTh yYallUMCS, YTO CUCTEMBbI ABYX YPaBHEHMU C JBYMS MEPEMEHHBIMU: BTOPOM CTENEHU
MOTYT UMETb OJIHO, JBA, TPH, YETHIPE PEILEHUS UM HE UMETh PEIICHUMN.
Pa3paboranHblii MaTeMaTH4ecKHil ammapaT IMO3BOJISIET CYIIECTBEHHO pPACIIUPHUTh Kiacc
COJIEpKATENBbHBIX TEKCTOBBIX 33/1a4, PEIIAEMBIX C IOMOIIBIO CUCTEM YPaBHEHHM.
N3yuenue Tembl 3aBeplIACTCS BBEICHHUEM IIOHSATUN HEpPAaBEHCTBA JBYMs IE€PEMEHHBIMU H
CUCTEMBbl HEPAaBEHCTB C JBYMs IepeMeHHbIMU. (CBeleHus o rpaukax ypaBHEHUH C JAByMs
MIEPEMEHHBIMU UCIIOIB3YIOTCS NIPU WIIIOCTPALMU MHOYKECTB PEIICHUM HEKOTOPBIX IPOCTEHIINX
HEPaBEHCTB C ABYMS IEPEMEHHBIMHU U UX CHCTEM.
Koumponvuwix pabom: 2

5. DJieMeHTHI NPUKJIATHOI MaTeMaTHKH.

Marematuueckoe MoxaenupoBanue. IIponentHsie pacuersl. [IpubinkeHHbIE BBHIYMCICHUS.
OcHoBHBIE MpaBujia KOMOMHATOPHKU. OTHOCHTEIbHAs YacTOTa M BEPOATHOCTH CIyYailHOTO
coObITus. Knmaccuueckoe ornpeneneHue BeposiTHOCTH. HauanbHble cBeIEHUS O CTAaTUCTHUKE.
OcHosHas yenb — 03HAKOMUTH yYalIUXCsl C TOHATUSAMU MIEPECTAaHOBKH, PA3MEILICHHS], COUETaHUS
U COOTBETCTBYIOIIMMH (hopMynaMu AJis MOJCYETa MX YMCla; BBECTU MOHATUS OTHOCUTEIHHOU
YaCTOTHI U BEPOSITHOCTH CIIy4alfHOT'O COOBITHSL.

W3ydyeHre TeMbl HaUMHAETCS C PEIleHUs 3aJ1a4, B KOTOPhIX TPeOyeTcsl COCTaBUTh T€ WU MHbBIE
KOMOWHAIMM 3JIEMEHTOB M TMOJCUUTATh MX 4HUCIO0. Pa3bicHseTcs KOMOMHATOpHOE NpPaBUIIO
YMHOXEHHS, KOTOPOE UCIOJB3YEeTCs B JajbHEHIIeM MpU BbIBoJE GOpMyI Ul MOJACYeTa Yucia
NEPEeCTaHOBOK, pa3MelleHui u coueTaHuid. [Ipu u3ydeHMH NAHHOrO MaTepuaja HeoO0XOAUMO
o0paTUTh BHHMMAHHME YyYalIMXCSd HA pa3iuyhe MOHATHH «pa3MelleHue» U «COYEeTaHHey,
chopMHpOBATh Y HUX YMEHHUE ONpPEAEsATh, 0 KAKOM BHUJI€ KOMOMHAIUI UJET peyb B 3aaue.
B nanHOM TeMe ydamuecs 3HAKOMATCS C Ha4aJIbHBIMH CBEJICHHUSIMHU U3 TEOPUHM BEPOSITHOCTEM.
BBomsTcs TOHATHS «clydyallHO€ COOBITHE», «OTHOCUTENIbHAs YacToTa», «BEPOSTHOCTH
CIy4aifHOro coObITHSI». PaccMaTpuBaroTCs CTaTUCTHYECKMM M KIACCHUECKUH MOIXOABI K
OTIpENIeIEHUIO BEPOSATHOCTH CIy4ailHOro coObITHA. BaxkHO 0OpaTuTh BHUMaHUE YYalIUXCS Ha
TO, YTO KJIACCUYECKOE OIPEIEIICHUE BEPOSITHOCTH MOXKHO IPUMEHATH TOJIBKO K TAKMM MOJEISIM
peabHBIX COOBITHI, B KOTOPBIX BCE UCXOBI SIBJISIOTCS PAaBHOBO3MOXKHBIMHU.
Koumponvuwix pabom: 1

6. YucjoBbIe MOCIEA0BATEIbHOCTH.
YucnoBble MOCIEN0BATEIbHOCTU. AprdMeTHUecKas U reoMeTpudeckas mporpeccuu. Oopmysib
[-TO YICHA U CYMMBI IIEPBBIX N WICHOB Mporpeccuu. beckoHeyHo yObIBaloIias reoMeTpudeckas
MIPOrpeCCHsl.
OchnosHas yenb — 1aTh MOHATUS 00 apU(YMETHUECKOW W TeOMETPHUYECKOM MpOrpeccHsix Kak
YHCIIOBBIX MOCIIEI0BATEIBHOCTSIX 0CO00T0 BUA.



[Ipu n3yueHun Tembl BBOAMTCS IMOHATHE MOCIEAOBATEIBHOCTH, PA3bIACHIETCS CMBICI TEPMHUHA
«N-i WIEH TOCJIEA0BaTEIIbHOCTHY, BBIPA0ATHIBACTCS YMEHHE HCIIOJIb30BaTh HWHAEKCHOE
o0o3HaYeHHne. DTU CBEJICHUS HOCAT BCIIOMOTATENIbHBII XapakTep U UCIOJIB3YIOTCS Uil U3yUEHUS
apu(METHUECKON U TEOMETPUYECKON MPOTPECCHil.
Pabora ¢ ¢opmynaMu n-To wieHa U CyMMBI MEPBBIX ra WIEHOB MPOTPECCUil, TOMUMO CBOETO
OCHOBHOTO HA3HAa4Y€HMs, IO3BOJSET HEOJHOKPATHO BO3BpAIlATbCAd K  BBIYHUCICHMSM,
TOKJIECTBEHHBIM IIPe0Opa30BaHUSM, PEUICHUIO YPaBHEHH, HEPABEHCTB, CUCTEM.
PaccmarpuBaroTcss  XapaKTepUCTUYECKHE CBOWCTBA apU(METHUECKOW U T'eOMETPUYECKOM
MIPOrPECCUI, YTO IO3BOJIAET PACIIMPUTH KPYT MpeiaraeMbix 3a1ad.
Konmponbnwix pabom: 1

7. IloBTOpeHme (MTOrOBOE)
OcHosnas yens. IIoBTOPUTH, 3aKpenuTh U 00001 TH OCHOBHBIE 3Y H, moydenHsie B 9 kiacce.
Konmponvnvix pabom: 1

Monayas «I'eomeTpus»

7 Kiace

1. HavaabHble reOMETPUYECCKHUE CBCICHUSA

[Tpocreiimue reomeTpuyeckue GUrypbl: IpsimMasi, TOUKa, OTPE30K, JIy4, YroJl, INIOCKOCTb.
[TonsiTue paBeHcTBa reomeTpuueckux ¢puryp. CpaBHeHHE OTPe3KOB U yriioB. OCTphIii, IpsIMON U
Tynou yroi. Mi3amepenue oTpe3KkoB, JyInHa oTpe3ka. MzMepenue yrios, rpajycHas Mepa yria.
CMexHBIE U BEpTUKAJIbHBIE YIUIbI, UX CBOWCTBA. [lepnienaukynspHble npsMele. buccexkrpuca
yrja 1 ee CBOWCTBA.

2. TpeyrojbHUKH

Tpeyronbauk. [IpsMoyroapHble, OCTPOYTOJIBHBIE, TYIIOYTOJIBHBIE TPEYTOJAbHUKH. [Ipu3Haku
paBeHCTBa TPEYroIbHUKOB. [lepneHauKyssp Kk npsaMoil. MenuaHbl, OUCCEKTPUCHI U BBICOTHI
TpeyroiabHuka. CpenHss JMHUS TpeyrojibHUKa. PaBHOOEApEHHBIE 1 PABHOCTOPOHHHE
TPEYTroJIbHUKU M UX CBOMCTBA M MpU3HAKU. BHENIHKeE yriibl TpeyroibHUKa. 3a/1a4l Ha IOCTPOe-
HUE C MOMOIIBIO UPKYJIS U JINHEHKH.

3.IlapanienbHble NpsiMble

[TapanensHble U nepecekaromuecs npsmslie. [lepnenaukynsapHocTs npaMbIX. [IpusHaku
NapaJuIeIbHOCTH NPSIMBIX. AKCHOMa MapajliebHbIX NpsMbIX. CBONCTBA MapaIeNbHbBIX MPSIMBIX.
CBOWCTBO CepeIMHHOTrO MEPIEeHINKYIIApa K 0Tpe3Ky. [leprnenaukynsap u HakJIOHHAs K IPSIMOI.

3. CooTHolIEeHHUs] Me:KAY CTOPOHAMM M YIJIaMH TPEyroJbHUKA

Cymma yriioB TpeyronbHuka. COOTHOIIEHUE MEXKAY CTOPOHAMU U YIJIAMU TPEYTOJIbHHKA.
HepasenctBo TpeyronbHuka. [IpsMoyrosibabie TPEYroJbHUKY, UX CBOMCTBA U NIPU3HAKU
paBeHcTBa. PaccTosHKe OT TOUKM 10 IpsiMOil. PaccTosHre MeX 1y napauiesIbHbIMU NIPSIMBIMU.
ITocTpoeHue TpEeYrojbHUKA 110 TPEM JIEMEHTaM.



4. TloBTopenue. Pemenue 3agau
8 KJacc

1. YerbIpéxyroJibHUKH.
MHOroyronbHuK, BBITYKJIbIE MHOTOYTOJIBHUK, YETBIPEXYronbHUK. [lapamnenorpamm, ero
cBoiicTBa u npusHaku. Tpamnenus. [Ipsmoyronbauk, pom0O, KBaapar, ux cBoicTBa. OceBas U
LIEHTpaJbHasi CAMMETPHH.

2. Ilnomaaeb.

[TonsTre miomaam MHOroyroyibHuka. [nomanu npssmMoyrojibHUKa, MapajsieaorpaMmma,
TpeyrojibHuKa, Tpanenuu. Teopema [ludaropa.

3. IlomoOHBbIE TPEYTOJBLHUKH.
[Tono6Hble TpeyronbHuku. [IpusHaku nono0us TpeyroasHuKoB. Ilpumenenne nogobus k
JI0Ka3aTeNbCTBY TEOPEM U pellieHuto 3a/1a4. CHHYC, KOCUHYC U TaHI'€HC OCTPOro yria
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

4. OKpY/KHOCTb.
B3aumHoe pacnosnokeHue npsiMoi U OKpyKHOCTH. KacarenbHas K OKpYKHOCTH, €€ CBOMCTBO U
npusHak. LleHTpanbHble U BIMcaHHBIE yIuibl. YeThIpe 3aMedaTebHble TOUKH TPEYTOJIbHUKA.
Bnucannas u onucaHHas OKPYKHOCTH.

5. TloBTopenue. Pemenue 3agauy.

9 kJaace

1. BekTopsbl. MeTOa KOOPAMHAT.
[Tonsitue BekTopa. PaBeHcTBO BeKTOpOB. Cl10kKEHNE U BEIUNTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOPA Ha 4uci0. PaznokeHne BeKTopa 1o JByM HEKOJUIMHEApHBIM BeKTopaM. KoopauHaTtel
BekTopa. [Ipocreiimue 3a1a4n B KOOpAMHATAX. Y paBHEHHS OKPYKHOCTH M IPSIMOM.

HpI/IMCHCHI/IC BCKTOPOB U KOOPJAUHAT IIPU PCUICHUU 3aaa4Y.

2. CoOTHOLIEHHMS MEKAY CTOPOHAMM M YIJIAMHU TpeyrojbHuka. CkajisipHoe
NpousBe/ieHUe BEeKTOPOB.

CuHyc, KOCHHYC M TaHT€HC yrila. TeopeMbl CHHYCOB U KOCUHYCOB. Penienue TpeyrojJbHUKOB.
CkansipHO€E TPOU3BEICHNE BEKTOPOB U €0 IPUMEHEHHUE B TEOMETPUUYECKUX 3a7auax.

3. JliinHa OKPY:KHOCTH U IVIOIIAIb KPYyra.
[IpaBunbHBIE MHOTOYTOJIBHUKH. OKPYXKHOCTH, OTUCAHHASI OKOJIO MPAaBHIIBHOIO MHOTOYTOJIbHUKA
Y BnucaHHas B Hero. [locTpoeHne npaBuIbHBIX MHOTOYTOJIbHUKOB. J[JIMHA OKPYKHOCTH.
[Tmomaae kpyra.

4. JIBH:KeHMSI.

OTtobpaxenue miuockocTu Ha cedst. [Tonarue nrmxenus. OceBast 1 LEHTPAIbHAS CUMMETPUU.
[TapannensHbii epenoc. [ToBopoT. HanoxxeHnus u 1BUKEHUS.



5. 00 akcuomax reomeTpun. becena 06 akcmomax reoMeTpun

6. HauanbHble cBeleHUSs] U3 CTEPEOMETPHUH.

[Ipenmer crepeomerpun. ['eomeTpuydeckue Temaa u MOBEPXHOCTH. MHOTOTpaHHUKU: TIPH3MA,
napaieNienune ], nupaMuaa, GopMyIIbl JUTsl BRIYMCIECHUS NX 00bEMOB. Tena 1 MOBEepXHOCTH
BpaIIeHIS: IWINHAP, KOHYC, chepa, map, GopMyInbl Ul BEIYUCICHHUS UX TUTOMIaeH

MOBEPXHOCTEN U 0OBEMOB.

TemaTHuyeckoe NJIaHHPOBaHMe y4eOHOro npeamera MaremaTnka, 7 Kjiacce

7. IloBTopenme. Pemenne 3agau.

Ne | Ha3Banmue pa3jaena KoauuecTBo KonTposbHbie
4acoB padoThI
Moayab «Aaredpa»
1. | Jluneiinoe ypaBHEHHUE ¢ OXHON NEPEMEHHOM 15 1
2. | Lenble BEIpaXkeHus 50 2
3. | Oynkuun 12 1
4. | Cuctembl IMHEHHBIX YpaBHEHUH C ABYMs 19 2
MIEPEMEHHBIMH
5. | IoBTOpeHUe M cHcTeMaTU3alMsl Y4eOHOro MaTepHana 6 1
BCEI'O 102 7
Monyab «I'eomerpus»
1. | HauanbHble reoMeTpuyecKHe CBENCHUS 10 1
2. | TpeyroabHukn 18 1
3. | IMapannenbHble TpsAMBIE 11 1
4. | CooTHOLIEHUS MEXYy CTOPOHAMH U YIJIaMu 19 2
TpeyroJbHUKA
S. | IoBropenue Pemienue 3amau 10
BCEI'O 68 5
TemaTnveckoe NJIAHUPOBaHHE Yy4eOHOro mpeavera Maremaruka, 8 KJacc
Ne | HazBanmue pasaea KoumnuectBo KoHnTtpoJbHbie
4acoB padoThI
Mopnyas «Aaredpa»
1. | ParmoHasbHBIE BRIpAXKEHUS 44 3
2. | KBagpataple kopHU. [leiicTBUTET HBIC YNCIIA 25 1
3. | KBagparHble ypaBHEHHs 26 2
4. | TloBTOpEHHME ¥ CHCTEMaTH3anUs yd4eOHOro MaTepyana 7 1
BCEI'O 102
Monyab «I'eomerpus»
1. | YerpipéxyronbHuku 14 1




2. | Ilnomanap 14 1
3. | ITogoGHbIE TPEYTONBHUKH 20
4. | OKpyKHOCTH 17 1
5. | IloBropenue Pemenue 3anaq 3

BCEI'O 68 5

TemaTnueckoe IJIaHMpoBaHue y4yeOHOro mpeamera MaremaTtuka, 9 Kjacc

Ne | HazBanmue pa3sjaena KoumuectBo KonTtpoJibHbie
4acoB padoThI
Mopnyas «Aaredpa»

1. | Hepasencrsa 20 1

2. | Kagpatnunas QyHKIUS 38 2

3. | DeMeHTHI IPUKIaAHON MaTEMAaTHKI 20 1

4. | YncnoBsie OCIEIOBATEIBHOCTH 17 1

4. | TloBTOpeHHne U cucTeMaTH3anus yd4eOHOro Marepuana 4 1
BCEI'O 102 6

Monayab «I'eomeTpus»

1. | IoBTOpenue Kypca reoMeTpun 8 Kiacca 2

2. | BekTopsl 8

3. | MeToa koopauHAT 10

4. | CooTHOLIEHUS MEXYy CTOPOHAMH U YIJlaMu 11

TpeyroibHuka. CKaIspHOE TPOU3BEIECHUE BEKTOPOB

S. | JlnmMHa OKPYKHOCTH M ILIONIA/b Kpyra 12

6. | dswxenus 8 1

/. | HayanbHbIe CBEICHUS U3 CTEPEOMETPUH 8

S. | IMosTopenue Pemenue 3anau 9 1
BCEI'O 68

KaTtkacoBa 3.A.
C=RU, O=IE0Y COL N9,

CN=KaTtkacoBa 3.A,,
E=evelinakatkasova@yandex.ru
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