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HosicHuTeIbHAS 3alIUCKA
Pabouas mnporpamma yueOHoro mnpeamera «Aurebpa» g 9 kimacca pa3paboraHa Ha ocHoBe @DenepaqbHOTO TOCYJapCTBEHHOTO
00pa30BaTeNLHOTO CTaHIAapTa OCHOBHOTO OOIIEro oOpa3oBaHuUs, yTBEpKIeHHAs MuHHCTepCTBOM oOpa3oBaHus u Hayku oT 17.12.2010r. Ne 1897,
[TpukazoB MunoOpHayku Poccun ot 29.12.2014 N 1644, ot 31.12.2015 N 1577 «O Buecenun uzmeHenuii B ®I'OC OO0 ot 17 nekadbps 2010 r. N
1897, aBropckoit mporpammbl. I" Munatok. Anrebpa.. [Ipeamernas muaus yueObnnkoB FO.H. MaxkapeiueBa u apyrux. 7 — 9 kiaccel: mocooue st
yuauTenei oomeoOpa3zoBaTeNbHBIX opranu3anuii. — Mocksa: «[Ipocsemenuey», 2014r u yueOHMKa A1 0011e00pa30BaTENbHBIX yUpeKaeHU Anredpa 9
kiacc. /HO.H.Makapsrues, H.I'.Munarok, K.M.Hemkos, C.b.CyBopoBa/; mox penakuueit C.A.TemsikoBckoro. — M.: IIpocsemenne, 2017;

Hean

e OBJIaACBAaTb CHCTEMOH MaTeMaTHYECKUX 3HAHUH B YMeHHﬁ, HCO6XOI[I/IMBIX IJI1 IPpUMCHCHUA B HpaKTquCKOﬁ ACATCIIbHOCTU, U3YUCHUA
CMCIKHBIX OTUCHUILIIUH, IIPOAOJIZKCHUA O6pa3OBaHI/I${;

e (OpMHUpPOBATh HMHTEIUICKTYAIbHOE pa3BUTHE, HHTEPEC K MPEIMETy «MaTeMaTHKa», KadyecTBa JMYHOCTH, HEOOXOJMMBIC YEJIOBEKY IS
HOJTHOLICHHOM XHM3HU B COBPEMEHHOM OOLIECTBE, CBOMCTBEHHBIX MAaTEMATUYECKON NEeSTEIbHOCTH: ICHOCTH U TOYHOCTH MBICIIH, KPUTUYHOCTH
MBILIEHHSI, UHTYUIUH, JOTMYECKOI'0 MBILIUIEHUS, 3JIEMEHTOB aITOPUTMUYECKON KYJIBTYpPbl, IPOCTPAHCTBEHHBIX MPEJICTABIECHHUH, CHOCOOHOCTH
K IIPEOJI0JICHUIO TPYAHOCTEH;

e (opmupoBaTh npeacTaBieHUe 00 UAEIX U METOAaX MaTEMAaTUKHU KaK YHUBEPCAIBHOTO S3bIKa HAYKH U TEXHUKH, CPEACTBA MOIETUPOBAHUS
SIBJIEHUW U IPOLIECCOB;

e BOCHUTBIBATH KYJIbTYpPY JIMYHOCTH, OTHOILIEHHUS K MaTEMAaTUKE KaK K YaCTH 00Ie4eI0OBEeUeCKON KyJIbTYpbl, UTpatoliell 0co0yIo pojib B
OOLIECTBEHHOM Pa3BUTHUH.

3apaum:
e BBEJCHME MOHATHS KBAJAPATHOTO TPEXWIECHA, KOPHS KBaJIpaTHOIO TpexuJieHa, n3ydeHne (hopMyIibl pa3sioKeHHs KBaJApaTHOTO TpEXWieHa Ha
MHOKUTEJIH;
® paclIupeHHe CBEICHHM 0 CBOWCTBAaX (YHKIIMI, 3HAKOMCTBO CO CBOMCTBaMHU U Ipa)KOM KBaJpaTUYHOW (QYHKIMU U CTENIEHHOW (PyHKINU;
cucTeMaTH3anus u 0000IIeHe CBEICHUH O PEIIeHUH LEJbIX U IPOOHBIX PALlMOHATIBHBIX YPABHEHUH C OIHOM MEpEeMEHHO
(dopMHpOBaHHE YMEHMS pelIaTh KBaJIpaTHYHbIE HEPABEHCTBA,
OBJIaJICHNE HABBIKOM PELICHUS] CHCTEM YPaBHEHUH C IByMs IIEpEMEHHBIMU;
BBEJICHHUE MOHSATHUS HEPABEHCTBA C JIByMs IEPEMEHHBIMHU U CHUCTEMBI HEPABEHCTB C JBYMsI IEPEMEHHBIMU;
BBEJICHUE MOHATHS [TOCIIEI0BATENbHOCTH, apu(METUYECKON 1 TEOMETPUUECKOH MPOrpeccuii;
BBEJICHUE 3JIEMEHTOB KOMOMHATOPHKH U TEOPUU BEPOSITHOCTEH.

KosauuecTBO 4acoB:
o mporpamme — 102 u.



[Inanupyemble pe3y/ibTaThl 0CBOEHHS Y4eOHOI0 NMpeaMeTa

JIN4HOCTHBIE pe3yJabTaThbl

VY obyuarowezoca cghopmupyemces:

1. * OTBETCTBEHHOE OTHOIICHHE K YUCHUIO;

2. * TOTOBHOCTbH U CIIOCOOHOCTh OOYYAIONIMXCS K CaMOPa3BUTHIO M CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIMU K O0YYCHHIO U TIO3HAHUIO;

3. * yMEHHE SICHO, TOYHO, PAMOTHO M3JIaraTh CBOM MBICIIU B YCTHOM M MUCHBMEHHOW PEYH, TOHUMATh CMBICII TOCTABJICHHOW 33/1auH,

BBICTPAaUBaTh apryMEHTALIUIO, IPUBOJIUTH IIPUMEPBI U KOHTPIIPUMEDHI;

4, ¢ HAYaJIbHBIC HABBIKU aJallTallukd B AMHAMHWYHO U3MCHAIOIICMCA MUPC;

5. e aKkosoruueckast KYyJbTYypa: HEHHOCTHOC OTHOIICHHUEC K MIPUPOAHOMY MUPY, TOTOBHOCTD CJICAOBATHL HOPMaM IIPUPOJOOXPAHHOTO,
3I0pOBbECOEPETAIONIECTO MTOBEICHHS,

CIIOCOOHOCTH K SMOIIMOHATLHOMY BOCIIPHATHIO MAaTEMAaTHYECKUX OOBEKTOB, 3aj1a4, PEIICHHUH, PACCyXICHUMH;

N o

®* YMCHHUEC KOHTPOJUPOBATH IIPOLCCC U PE3YJIbTAT y‘le6H0ﬁ MaTeMaTHYEeCKOM ACATCIIBHOCTH,

06y1aromuﬁc;z ROYYUM 803MOHCHOCHb 014 (hopmuposanus:

NepBOHAYAIBHBIX MIpEJICTaBIIeHUH 00 anredpandeckoll Hayke Kak cdepe YeOBEUSCKOW JeATeIbHOCTH, 00 dTamax e€ pa3BHUTHs, O e€
3HAYMMOCTHU JJII PA3BUTUA HUBUJIN3AIINH;
IiOMMyHHKaTHBHOfI KOMIICTCHTHOCTHU B O6IJ.[€HI/II/I U COTPYAHUYECTBE CO CBECPCTHUKAMU B O6paSOBaT€HI:HOfI, y‘Ie6HO -HCCHGﬂOBaTEHBCKOﬁ,

TBOp‘-IeCKOfI U ApYTUX BUAAX OCATCIIBHOCTH,

KPUTUYHOCTU MBIIJICHUA, YMCHUE PACIIO3HABATh JIOTUMYECKU HEKOPPEKTHBIC BbICKA3bIBaAHUA, OTJIMYATh TUIIOTE3Y OT Q)aKTa;
KpC€aTUBHOCTH MBIIUICHUA, MTHUIHUATHUBbI, HAXOAYMNBOCTHU, aKTUBHOCTH IIPU PCIICHUN anre6panqe01<1/1x 3ajgad.

MertanpeaMeTHbie pe3yJibTAThI
Pezynamuenvie YY/|
Oobyuarowuiica nayuumces:
(hopMynupoBaTh U yAepKUBaTh yUeOHYIO 3a1a4y;

BBIOMpATh JICHCTBUS B COOTBETCTBHH C ITOCTABJICHHOM 3a/1aueii M yCIOBUAMH €€ pean3alny;

TUIAHUPOBATH IYTH JTOCTHIKEHHSI LIeJIeH, 0CO3HAHHO BHIOUpaTh Harbosee 3P PEeKTUBHBIC CIIOCOOBI pellieHHsT Y4eOHBIX M MO3HABATEIbHBIX
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3a1ad4;
NpPEJBUICTh YPOBEHb YCBOEHUS 3HAHUI, €ro BpEMEHHBIX XapaKTEePHUCTHK;
COCTaBJIATH IUIAH U MOCJIE0BATENILHOCTD JCHCTBHIA;
OCYILECTBIISTH KOHTPOJIb 10 00pasily ¥ BHOCUTh HEOOXOIUMBbIE KOPPEKTUBBI;
AZICKBAaTHO OLICHMUBATh IIPaBUJIBHOCTH UIIN OIINOOYHOCTD BBLIIOJIHEHHMS y‘IC6HOﬁ 3aga4u, eé OG’BCKTI/IBHYIO TPYAHOCTH U CcOOCTBEHHBIE BO3MOKHOCTH €€
pelieHus;

CJIMYATh CIIOCO0 NEHCTBUS U €ro Pe3yNIbTaT ¢ 33IaHHBIM STaJIOHOM C LENbI0 00HAPYKEHUS OTKJIOHEHUH M OTIIMYHUI OT 3TaJIOHa;

oﬁyqalomuﬁm ROJiyuum 603MOINCHOCHb HAYUUMbCA?

onpede/zﬂmb nocie008amenbHOCHb NPOMENCYMOUHbLX L;e/zeﬁ u coomeemcmeyrowux um Oeticmeutl CyltémOM KOHeYHOo20 pe3yibmama,
npeosguoems 803MOMCHOCIU NONYYEHUS KOHKPEMHO20 Pe3yIbmama npu peueHuu 3a0ad;

0CYWecmensamy KOHCMamupyowuil U npoSHO3UPYIOWUL KOHMPOIb NO pe3yIbmamy u o CHocody Oelcmeus;

8b10€7IAMb U POPMYIUPOBAMS MO, YMO YCEOEHO U, YIMO HYICHO YCEOUMNb, ONPEOeNamb KAUecmeo U YPoeeHb YC80eHUs,

KOHYEeHMPUPo8ams 8010 0151 NPEOOOeHUs UHMELIEKINY ATbHbIX 3ampPYOHeHUll U uU3UYecKux npenamcmeull;

Kommynuxamuenwie YY/|

Ooéyuarowuiica nayuumcsa:
A

A

> = >

OpPTraHU30BHIBATh Y4€OHOE COTPYAHHUYECTBO U COBMECTHYIO JACSITEIFHOCTh C YUUTENEM U CBEPCTHUKAMU: OMPEENATh IENH, PACIpeeNaTh GYHKINH U
pOJI yYaCTHUKOB;

B3aMMO/IEHICTBOBATh U HAXOUTh 001IMe crIocoObl paboThl; paboTaTh B rpyIIe: HaXOAUTh O0IIee pelIeHUe U pa3peliaTh KOH(IUKTHI Ha
OCHOBE COTJIACOBaHUS MO3UIMI U yuéTa MHTEPECOB; CAyLIaTh MapTHEPA; (GOPMYIUPOBaTh, ApTyMEHTUPOBATh U OTCTauBATh CBOE
MHEHHUE;

IIPOTHO3MPOBATh BOSHUKHOBEHHE KOH(DIIMKTOB MPH HAIWYHUU PA3HBIX TOUYEK 3PEHHS;
paspemats KOHQIMKTBI HA OCHOBE Yu€Ta MHTEPECOB U MO3UIHI BCEX YYaCTHUKOB;
KOOPJIUHHUPOBATh U IPUHUMATh Pa3INYHbIEC TO3UIMH BO B3aUMOAEHCTBUH;

apryMEHTHUPOBATh CBOIO MO3HIIMIO ¥ KOOPAWHUPOBATH €€ ¢ O3UIUIMU NapTHEPOB B COTPYAHUYECTBE MPH BBHIPa0OTKE OOIIETO PemIeHus B
COBMECTHOU JIE€ATEIbHOCTH.

Oﬁyzaroumﬁc;l ROJIYYUM 803MONCHOCHIL HAYUUIMbCA:

A

0elicmeosams ¢ y4emom no3uyuu 0py2020 U ymMems CO2AACO8bI8aAMb C80U OetUCmBUsL;

VCMAaHABIUEAMd U NOOOEPHCUBANMb HEOOXOOUMble KOHMAKMbL C OPY2UMU TH0ObMU, 81A0EsI HOPMAMU U MEXHUKOU 00UjeHUs.



Ho3naeamenvnvie YY/[

Oobyuarowguiica nayuumcsa:
o CaMOCTOSITEIILHO BBIIICNIATh U JOPMYIIMPOBATH MO3HABATEIHHYIO 11CTTh;
MCIOJIb30BaTh O0IIME MPUEMBI PEIICHUS 3a1a4;
IMPUMCHATH IIpaBuJia U MIOJIB30BATLCA HHCTPYKIHUAMU U OCBOCHHBIMU 3aKOHOMEPHOCTAMMU,
OCYIIECTBIISATH CMBICIIOBOE UTCHHE;
CO3J1aBaTh, IPUMEHSTH U MPE0OPa30BbIBATH 3HAKOBO-CUMBOJIMUYECKUE CPEIICTBA, MOJICIIA M CXEMBI JUISl PEIICHHS 33]1a4;
CaMOCTOATCIIbHO CTaBUTh LICJIHU, BI>I6I/IpaTI) " CO31aBaTh AJITOPHUTMBI AJId PCIICHHA y‘-Ie6HBIX MaTEMaTUUYCCKUX HpO6JI€M;
MOHUMATh CYITHOCTh aJITOPUTMHUYECKUX MPEIIUCAHUI U YMETh ICHCTBOBATh B COOTBETCTBUU C MPEUIOKEHHBIM aJITOPUTMOM;
MMOHUMATh U UCIIOJIb30BaTh MAaTEMAaTUYECKHUE CPEICTBA HATISTHOCTH (PUCYHKH, YEPTESIKU, CXEMBI U JIP.) JJIsl WIUTFOCTPAIIHH,
UHTEPIpETAINH,
apryMeHTalluu;
L HaxOJUThb B PA3JIMYHBIX UCTOYHUKAX I/IH(l)OpMaIII/Ho, HCO6XOI[I/IMYIO AJid pCIICHUA MATCMATHYCCKUX HpO6HeM, u
MPEJICTaBISTh €€ B IOHATHOHN (popMe; MPUHUMATh PEIICHNUE B YCIOBUSIX HEMOIHOW U N30BITOYHOMN, TOYHON M BEPOSTHOCTHOM MH(OpMAIINK;

06ytuuou4uﬁcx noayuum 603MOHCHOCHIb HAYUUMbCA:
A

VCMAHABIUBAMb NPUHUHHO-CIEOCMBEHHbLE CE53U, CHPOUMb TOSUHECKUE PACCYHCOCHUS, YMO3AKTIOUEeHUsl (UHOYKMUGHbLE, 0eOYKMUBHbIE U NO AHANO2ULL)
U 8b1800bL;
A

¢opMup06amb y’i€6HyIO u 06u4€n0ﬂb306am€ﬂbCKyiO KOMNEemeHmHocmu 6 001acmu UCNONb308AHUSL qubOpMaI/[MOHHO ~KOMMYHUKAYUOHHbIX mexHono2ull
(UKT-kxomnemenmuocmu),

sUdemb aneebpauyecKylo 3a0a4y 8 Opyeux OUCYUNIUHAX, 8 OKPYHCAIOWEll HCUSHU,

6b106U2AB 2UNOME3bl NPU PeUteHUU Y4eOHbIX 3a0ay U HOHUMAMb He0OX0OUMOCMb UX NPOBEPKU;

HAGHUPOBATNG U OCYWECMBIAMb OeSIMENbHOCIb, HANPABIEHHYIO HA peuleHue 3a0ay UCCIe008amenbCKo20 Xapakmepa,

8b10Upams Hauboaee payuoHatbhble U IPHeKkmusnvle Cnocobbl peuleHus 3a0ay,

> - = > >

UHmMepPNpemupo8ams UHpopmayuu (CmpyKmypuposams, nepegooums CRIOWHOU MeKcm 6 mabiuyy, Npe3eHmo8ams HOLYYEHHYIO
ungopmayuio, 6
mom uucne ¢ nomowvio MKT);

>

oyenusamyv uHGopmayuro (KpUmuyeckas OyeHKa, oyeHKka 00Cmo8epHOCMUL);

ycmanaenueanisv l’lpu'—luHHO-CﬂeaCm@eHHble C6A3U, sblcmpaueantd paccyofcdemm, OﬁOﬁLL;eHMﬂ,’



Hpe)lMeTHbIe pe3yJabTaThbl

Pa3nea «Apupmernxar

Payuonanvusvie yucna
BbINYCKHUK HAYYUTCS:
- CpaBHMBATb U YIOPSI0YMBATh pallMOHAIbHbIC YNCIIA;
- BBINOJHATH BBIYUCIICHUS C PAllMOHAJILHBIMU YUCJIaMH, COYETasl YCTHbIE U MUCbMEHHBIE IPUEMbI BBIUNCICHUM, IPUMEHEHNE KaIbKYJIATOPA;
- HUCIMOJIb30BaTh MOHATHUS U YMEHHUS, CBSI3aHHBIE C IPONOPLMOHAIBHOCTIO BEJIMUMH, IIPOLIEHTAMU B XO/1€ PELICHUs MaTeMaTHUECKUX 3ajiay 1
3aJa4 U3 CMEXKHBIX ITPEIMETOB, BBIIIOIHATH HECIOKHBIE IPAKTHUECKUE PaCUEThI
- IPUMEHATH [TOHTHS, CBA3aHHbIE C IETMMOCTbIO HATYpaJIbHbIX YHCET
BbINYCKHUK MOJYYUT BO3MOKHOCTh:
- NO3HAKOMUMbCA C NOZUYUOHHBIMU CUCEMAMU CYUCTIHUS ¢ OCHOBAHUAMU, omaudnbimMu om 10;
- yenybumoe u pazeums NpeocmasieHus 0 HaAmypaibHbIX YUCAX U CEOUCMBAX OeNUMOCTU,

- HAy4umsCs UCNOIb308AMb NPUEMbL, PAYUOHATUSUPYIOWUE 8bIYUCTEHUS, NPUOOPEeCmU NPUBHIYKY KOHMPOIUPOBAMb SbIHUCTEHUS, blOUPAs]
NnOOX00AWUL Ol CUMYAYUU CROCOO.

Heiicmeumenvnvle yucaa
BbInyCKHUK HAY4YUTCS:
- UCTIOJIb30BaTh HA4YaJIbHbIE MPEJICTABICHUS O MHOKECTBE I€UCTBUTENIBHBIX YHCEIT;
- BJIaJIC€Th ITOHSTUCM KBaI[paTHOFO KOprI, HpI/IMeHﬂTI) €0 B BBIUYUCIICHUAX
BbInyCKHUK MOJTYYHT BO3MOKHOCTD:
- paseunisb npedcmaeﬂeHue O Hucije U 4uciloesvlx cucmemax onm HamypajlbHblX 00 deﬁcmeumeﬂmex uuceil, o poiu GbZHMCﬂeHMZZ 6 116]10661{607('012
npakmuke,

- paszsumo u yenyoums 3HaHus 0 0ecIMUYHOU 3anuct 0ellcmeumeibHbIX Yucel (nepuoouyeckue u Henepuoouyeckue opoou).

H3smepenus, npudiuicenus , OUCHKU
BbinyCKHUK Hay4uTCH:

- HCIOJIB30BATh B XO/I€ PEIICHUS 33/1a4 dJIeMEHTapHbIE MPE/ICTaBICHUS, CBA3aHHbIE C MPUOIMKEHHBIMU 3HAUYCHUSIMU BEJIUYHH.
BbInyCKHUK MOJTYyYUT BO3MOKHOCTD:

- NOHAMb, YMO YUCN08ble OAHHble, KOMOPble UCHONb3VIOMCA 05 XapaKkmepucmukyu 00beKnoe oKpyicarouje2o Mupa, A6a0mcs

npeuMyuecmeeHHo NPUOIUNCEHHBIMU, YMO NO 3aNUCU NPUOTIUNCEHHBIX SHAYEHUL, COOEPHCAUUXCSL 8 UHDOPMAYUOHHBIX UCTNOYHUKAX, MONCHO
Cyoums 0 NOCPeUtHOCmU NPUOTUIHCEHUSL,




- NOHAMb, UNo NO2PEWHOCHb pe3ylbmama 6blYUCTIEHUA 0012CHA ObIMDb cousmepuma ¢ noepewHocmysio UCXOOHBIX OAHHDIX.

Anzedpauueckue gvipaxcenus

BoinyCKHUK HAYy4YUTCS:

- ONEpHUPOBATH MOHATHUAMH "TOXKIECTBO", "TOXKIECTBEHHOE ITpeoOpa3oBanue’, pemarh 3a/1auu, coiepxkaiirue OyKBeHHbIC JaHHbIE, padoTaTh C
dbopmynamu;

- OIEPUPOBATH MOHATUSAMHU "KBaJIpaTHBIA KOPEHb'", IPUMEHATH €TI0 B BRIUUCICHUSX;

- BBITNIOJIHATH MPE0Opa30BaHUE BHIPAKEHUHN, COIEPKAIIMX CTEIICHHU C IEIBIMU IMOKA3aTeIsIMU U KBaIpaTHBIE KOPHU,

- BBINIOJIHATH TOXKACCTBEHHBIE MPE0OPA30BaHUs PAIMOHATBHBIX BRIPAKEHUN HA OCHOBE MPABUJI ICUCTBUIN HaJl MHOTOUJICHAMH U alre0pandecKuMu
JIPOOSMH;

- BBITNIOJIHATH PA3JIOKEHUE MHOTOWJICHOB HA MHOXKHUTEIIH;

- IPUMEHSTH IPeoOpa30BaHus BRIPAKESHUM ISl pEIICHUs PA3IMYHBIX 337a4 U3 MAaTEMATUKHU, CMEXKHBIX MPEIMETOB, U3 PEaTbHON MPAKTHKU.
BhInyCKHUK MOJYYHT BO3MOKHOCTH HAYYNUTHCH:

- GLINOIHAMb MHO20UA208blE NPE0OPA30BAHUSA PAYUOHATILHBIX BbIPANCEHUT, NPUMEHSS WUPOKULL HAOOP CNOCOO08 U NPUEMOS,

- NPUMEHAMb MOAHCOeCmEeHHble NPeodpaA3068aHUs O/ peuleHUs 3a0ad U3 pa3IuyHblX pazoenos Kypca.

Ypasuenusn

BbInyCKHUK HAYYHUThCH:

- pemaTb OCHOBHBIE BU/Ibl PALIMOHAIBHBIX YPABHEHUN C OJTHON ITEPEMEHHOM, CUCTEMBI JBYX YPAaBHEHHM C IBYMS IIEPEMEHHBIMU;

- IPUMEHATh AaHATUTUYECKUN U rpadudecKuil SA3bIKH I MHTEPIpETalliy MOHATHH, CBI3aHHBIX C TIOHATHEM YpaBHEHUS, /IS pellICHHs] YpaBHEHUN U
CHUCTEM ypaBHEHM;

- TIOHUMaTh ypaBHEHHE KaK BaKHEHIIIYI0 MaTeMaTUYECKYI0 MOJIEIb JJIsl OMUCAHUS M U3YUYEHHUS Pa3HOOOPA3HBIX PealbHbIX CUTyalluH, pemaTh
TEKCTOBBIE 33J]auyl alre0pandeckuM METO/I0M;

- TMPOBOAMTH NPOCTEHIINE UCCIEIOBAHNS YPABHEHUI U CUCTEM ypaBHEHUH, B TOM YHCIIE C IPUMEHEHHEM IrpaduuecKux npeacTaBiIeHui (
yCTaHaBJIMBAaTh, UMEET JIM YPABHEHHUE WM CUCTEMA YPAaBHEHUM PELIEHMsI, €CIIM UMEET, TO CKOJIBKO U TIp.)

BbINyCKHUK MOJTYYHT BO3MOKHOCTD:

- UCNONIb306aAMb WUPOKUU CHEKMP CREeYUATbHbIX NPUEMOE PeUleHUs YPAGHEeHUU U CUCTNEM YPASHEHU, Y6EPEHHO NPUMEHAMb annapam ypaeHeHul u
HepaseHcme OJisl peuenusl pazHo0OPA3HbIX 3A0ay U3 MAMeMAmuKU, CMENCHbIX NPeOMemos, peanbHOu NPaKmuKu

Hepagencmea

BbINYCKHUK HAYYHTHCA:



- IOHUMATh TEPMUHOJIOTHIO U CUMBOIIUKY, CBSI3aHHBIC C OTHOIIICHHEM HEPaBEHCTBA, CBOMCTBA YMCIIOBLIX HEPABCHCTB;

- pemaTh JUHEHHbIC HEPABEHCTBA C OJHOM MEPEMEHHOW U UX CHCTEMBI; pelIaTh KBaJpaTHbIE HEPABCHCTBA C OMOPOH Ha TrpadUUecKHe MPEICTABICHHS,
BbINyCKHUK MOJYYUT BO3MOKHOCTD:

- 0C8OUMb PA3HOOOPA3HBIE NPUEMBL OOKA3AMENLCNBA HEPABEHCME,

- npuMeHsAMb epaguueckue npedcmaesienus OJisi UCCIe008AHUSL HEPABEHCMS, CUCTEM HEPABEHCME, COOepICAuUX OYKBeHHble KO huyuenmoi.

- NPUMEHAMb Annapam HepaseHCcmaa 0 peuleHus pasHooOPA3HbIX MAMEMaAMUYecKux 3a0ad, 3a0ay U3 CMEe*CHbIX NPeOMemos U NPaKmuKu.

Pazpea « DyHkuum»

Yucnoevie MHOICECHMBA

BbINYCKHUK HAYYHTCS:

- IOHUMATh TEPMUHOJIOTUIO U CHMBOJIUKY, CBS3aHHBIC C TIOHSITUEM MHOXECTBA, BHIIIOJIHATH OIEPali HaJl MHO)KECTBAMH;

- HCTOJIb30BaTh HAYaJIbHbIC IPE/ICTABICHUS O MHOKECTBE JICHCTBUTEIBHBIX YHCEL.

BbINYCKHUK MOJYYUT BO3MOKHOCTh:

- pazeusams npeoCmasieHue 0 MHONCeCmaax,

- pazeusams npeoCmasienue 0 Yucie U YUCIL08bIX CUCIEMAX Om HAMypaibHblX 00 0eliCEUMENbHbIX YUCel;, O POTIU 8bIYUCTEHUI 8 NPAKMUKE,
- pazsueams u y2ayoums 3HAHUSL 0 0eCAMUYHOU 3aNUCU 0eUCMBUMENbHbIX Yucell (nepuoouteckue u Henepuooudeckue opoou,).

Yucnosgvle hynkyuu

BbinycKHUK Hay4YuTCH:

- IOHUMATh U UCTIOJIb30BaTh (PYHKIIMOHAIBHBIE MOHTHS, A3bIK (TEPMUHBI, CUMBOJINYECKHE 0003HAYCHMS);

- CTPOUTH IrpapUKH 3JIEMEHTAPHBIX (QYHKIIUI, HCCIIET0BaTh CBOMCTBA YUCIOBBIX (DYHKIIMI HA OCHOBE U3y4€HUS MOBEJIEHUS UX I'paUKOB;

- TOHUMATh (PYHKIHMIO KaK BAXKHEHUIITYIO MATEMaTUIECKYIO MOJIEIb JJIsl OTIMCAHUS MTPOLIECCOB U SBIICHUIN OKPYKAIOIIEr0 MUPa, IPUMEHSITh
(GYHKIIMOHAIBHBIN S3BIK JJI OMMCAHUS U UCCIIEIOBAHUS 3aBUCUMOCTEN MKy (PU3MUECKUMH BETUYUHAMHU.

BhInyCKHUK MOJYYHT BO3MOKHOCTD:

- NPOBOOUMb UCCTIE008AHUS, CEA3AHHbIE C U3YUEeHUEM CEOUCME YHKYULL, 8 MOM YUCIEe C UCNONb308AHUEM KOMNbIOMEPA, HA OCHOBe 2PAhUKo8
U3VYEHHBIX YYHKYULL CTOUums OoJiee CodCHble 2pauKu (KycouHo-3a0anHble, ¢ "svikonomuimu” moukamu u m. n.);

- UCNONB308AMb PYHKYUOHATbHBIE NPeOCMABIeHUSA U CBOUCMBA (DYHKYULL OJisl peuleHUs MamemMamuieckux 3a0ay U3 pasiuyHulx pasoenos Kypcd.

Pa3pgen «UuncaoBLIe MOCae10BaATEILHOCTH



Apudmemuueckue u zeomempuueckKue npozpeccuu

BbInyCKHUK HAYYUTCSH:

IIOHUMATh U HUCIIOJIb30BaTh A3bIK HOCHCHOB&TCJ’IBHOCTCP’I (TepMI/IHBI, CHUMBOJIMYCCKUEC 0603Ha‘-ICHI/ISI);

- IPUMEHATH (POPMYIIbI, CBSI3aHHBIE C apU(PMETUUYECKON U TEOMETPUUYECKOM MPOrpeccusMu, U anmapart, copMUpPOBaAHHBINA IPU U3YUYEHUU APYTUX
pa3zenioB Kypca, K pelIeHUIo 3aja4d, B TOM YHCIIe C KOHTEKCTOM U3 peaabHON KU3HU.

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUThHCS:

- pewiams KOMOUHUPOBAHHbLE 3A0a4lU C NPUMEHEeHUeM (POPMYI N-20 UleHd U CYMMbL NNEPBLIX UTIeHO8 apUPMemudecKoll U 2eoMempuyecKoll
npozpeccuil, NPUMeHss nPU SMOM Annapam ypasHeHull U Hepagencme,

- NOHUMAMb APUPMeMULECKYIO U 2eOMEeMPUYECKYI0 NPOSPeCCUU KaK QYHKYUU HAMYPATbHO20 apeyMeHma, C6:A3bl8amb apu@memuyecKyio npoepeccuro

C TUHEUHbIM pPOCmom, ceomempudeckKyro - ¢ IKCNOHEHYUAJIbHbIM POCHIOM.

Pazgesn «BeposiTHOCTH U CTATHCTHKA»

Onucamenvnas cmamucmuKa

BbINnyCKHUK HAYYHTCS:

- HCTIOJIh30BaTh MPOCTEUIIINE CITOCOOBI TPEICTABICHHS H aHAIN3a CTATUCTHYCCKUX JaHHBIX.

BbInyCKHUK MOJIYYUT BO3MOKHOCTD:

- npuobpecmu nepeoHAYANIbHIL ONbIM OP2AHU3AYUL COOPA OAHHBIX NPU NPOBEOEHUU ONPOCA 0OWECMBEHHO20 MHEHUL, OCYUIeCMEIIAMb UX AHATU3,
npeocmasisims pe3yivmamovl ONPoca 6 8ude madiuysl, OUASPaAMMbl;

- HAQYYUmMbCsi PUBOOUMb COOEPIHCAMEIbHbLE NPUMEPbL UCHOIb3068AHUsL OJisL ONUCAHUSL OAHHBIX.

Cnyuaiinsle coobimus u 6eposAmnocms

BbINYCKHUK HAYYHTCS:

-HaXOJUTh OTHOCUTENIbHYIO YaCTOTY U BEPOSTHOCTH CIYy4aifHOTO COOBITHSI.

BbInyCKHUK OJIYYHT BO3MOKHOCTD:

-npuobpecmu onvlm nPOEeOeHUs CYUAUHbIX IKCNEPUMEHMOS, 8 MOM YUCTE C NOMOWbIO KOMNbIOMEPHO20 MOOETUPOSAHUS, UHMEPRPEMAYUL UX
pe3ynpmamos.

Komounamopuxa




BbINYCKHUK HAYYUTCS:

-peraTb KOMOMHATOPHBIE 3a/1a41 Ha HaX0XJIeHUE YKcia 00bEKTOB MIM KOMOUHAIUH.
BbInyCKHUK MOJIYYHT BO3MOKHOCTD:

-HAYYUMbCS HEKOMOPBIM CREYUATbHBIM NPUEMAM PeUuleHUs KOMOUHAMOPHBIX 3a0aH.

remenmvbl RPUKTAOHOU MAMEMAMUKU

BbInyCKHUK HAYYUTCSH:

- UCIIOJIB30BATh B X0/ PEIICHUS 33714 dJIEMEHTAPHBIC MTPEACTABICHUS, CBA3aHHBIC C MIPUOMMKEHHBIMU 3HAUCHUSIMU BEJTMYHH.

BbInycKHUK MOJIYYUT BO3MOKHOCTD:

- NOHAMb, YMO YUCI08ble OAHHblE, KOMOPble UCHONb3VIOMCS Ol XAPAKMePUCMUKU 00bEKMO8 OKPYHCAIOue20 MUupa, AGIAI0MCs NPeuMyuecmeento
NPUOTUINCEHHBIMU, YMO NO 3aNUCU NPUOTUNCEHHBIX ZHAYEHULL, COOePAHCAUUXCA 8 UHDOPMAYUOHHBIX UCMOYHUKAX, MONCHO CYOUMb O NOCPEeUIHOCTU
npUOIUNCEHUS

- NOHAMb, YMO NOZPEUHOCMb Pe3)IbMama GblYUCIeHUL OOJIHCHA ObIMb COUSMEPUMA C NOSPEUHOCBIO UCXOOHBIX OAHHBIX.

Conep:xanue yueOHOro npeamera

1. KBaaparuunas pynkuus (224)

Oynkuus. CoiictBa pyHkuuil. KBagpatHselil TpexwieH. PaznojkeHue KkBagpaTHOTo TpexuieHa Ha MHOKuTenu. OyHkuus y = ax2 +bx +c, ee
cBoiictBa U rpaduk. CteneHHas QyHKIUS.

OcHOBHa I €Jb— PacCHIUPUTh CBEICHUS O CBOMCTBAX (PyHKUNN, O3HAKOMUTD Y4YaIIMXCS CO CBOMCTBAMH U rpapKoM KBaJpaTUUYHON QYHKIHMHU.

B Hauvaze Tembl ccTeMaTH3UPYIOTCs CBeleHUs 0 QyHKLUAX. [I0OBTOPSIOTCS OCHOBHBIE OHATHUS: (PYHKIUS, apTyMEHT, 00J1acTh ONpeIeIeHUs
¢ynkuuy, rpaduk. J[atoTcs MOHATHS 0 BO3pacTaHUM U YObIBAaHUM (DYHKIIMH, TIPOMEXKYTKAX 3HAKOMOCTOSHCTBA. TeM caMbIM co3niaetcs 6asza Juis
YCBOEHHUS CBOMCTB KBaJPAaTUYHOW U CTETIEHHON (QYHKIIM, a TaKkKe JUIsl JanbHeWIero yriyoaeHus: GyHKIIMOHAIbHBIX MPECTaBIECHUN NpU U3yYEHUU
Kypca anredpbl U Havyajl aHaJIn3a.

IIoaAroTOBUTEILHBIM IIATOM K HU3YUCHUTIO CBOICTB KBa,[[paTH‘lHOﬁ (I)YHKI_II/II/I ABJIICTCA TAKIKEC PAaCCMOTPCHUC BOIIPOCA O KBAAPATHOM TPCXYJICHC U
€T0 KOPHAIX, BBIACIICHUN KBaJipaTa ABYYJICHA U3 KBAIPATHOTI'O TPCXYJICHA, PA3JIOKCHUU KBAAPATHOI'O TPCXWICHA HAa MHOXUTCIINU.

N3ydenne kBagpatndHON GyHKIIMA HAYMHACTCS C pACCMOTPEeHHS (DYHKITMHN y = ax2, ee CBOMCTB M OCOOCHHOCTEH rpaduka, a TaKKe IPYTuX YaCTHBIX BUIOB
KBaJpaTHYHOU QYyHKIMN — QyHKUMH y =ax2 + b,y =a (X - T)2. DTU CBeIeHUs UCTIONb3YIOTCS IPH U3YYEHUH CBOIMCTB KBaJAPAaTUUHON (PyHKIMU OOIIEero
Buaa. BaxkHo, 9TOOBI yuyammuecs MOHsIIH, 94To Tpaduk GyHKIMN y = ax2 + bx + ¢ MokeT ObITh TOTy4eH u3 rpaduka QyHKINN y = ax2 ¢



MOMOIIBIO ABYX MapajlIeNbHbIX epeHocoB. [Ipuemsl mocTpoenus rpaduka GyHkun y = ax2 + bx + ¢ orpabarbiBaroTcs Ha KOHKPETHBIX IPUMEpax.
[Tpu 3TOM 0cO00€ BHUMAaHUE CIIEAYET yICIUTh (POPMUPOBAHUIO Y YUAIIMXCS YMEHUS YKa3bIBaTh KOOPAMHATHI BEPUIMHBI 1apaboJibl, ee 0Ch
CUMMETpPHUH, HAaIlPaBJICHHE BETBEH MapadoIibl.

[Tpu u3ydeHuu 3TOi TeMbI JalbHENIIEE pA3BUTHE MOy4aeT YMEHUE HAXOAUTh MO rpaduKy MPOMEKYTKH BO3pacTaHUsl U yObIBaHUS (QYHKIIUH, a
TaK)Ke MPOMEXYTKHU, B KOTOPBIX (PYHKIIHS COXpAHSET 3HAK.

VYuaruecs: 3HaKOMATCS CO CBOMCTBAMU CTENIEHHON (YHKLIMHU Y = XN IIPY YETHOM U HEYETHOM HaTypallbHOM IOKa3arese 1. BBoauTces noHsaTHue KOopHs
11-0if CTeIIeH . Yyanmecs JoIKHbI TOHAMATh CMBICT 3amucei Buga \-27, V81. Onn IIOJIY4aroT IIPEACTABICHUE O HAXOKICHUN 3HAYEHUU KOPHS €
IIOMOILBIO KaJIbKYJISTOPA, IPUYEM BbIPA0OOTKA COOTBETCTBYIOIMX YMEHUI He TpedyeTcs.

2.YpaBHeHHUS U HEPABEHCTBA ¢ OJHOM nMepeMeHHOM. (144)

OcHoBHasl 11e7Th — CHCTEMaTU3UPOBaTh U 000OIIUTH CBEICHHUS O PEIICHUH ENbIX U APOOHBIX PallMOHAIBHBIX YPAaBHEHUH C OJHOU
epeMeHHOi, chopMHUpoOBaTH YMEHUE peliaTh HepaBeHCcTBa Buaa ax2 + bx + ¢ > O uimn ax2 + bx + ¢ <O, roe a # 0.

B sToli TeMe 3aBepiaeTcs U3ydeHHE PalMOHAIbHBIX YPABHEHUH C OIHON NepeMEeHHOI. B cBs3M ¢ 3TUM NPOBOAUTCS HEKOTOpPOE 0000ILeHE U
yriryojeHue cBeieHui 00 ypaBHEHUAX. BBOIATCS MOHATHS LIEIOr0 PAlMOHAIBHOTO YPAaBHEHMSI U €0 CTENEHU. YYaluecs 3HaKOMATCS ©
pelIeHreM ypaBHEHUHN TPeThel CTENEHU U YETBEPTON CTENEHU € IOMOIIBIO PA3JIOKEHUsI HA MHOXKUTENIU U BBEACHUS BCIIOMOTaTEIbHOM
nepeMeHHo. MeTo peleHusl ypaBHEHHUM IyTeM BBEIECHUS BCIIOMOTaTeNIbHbIX IEPEMEHHBIX OyJ€T IIHUPOKO UCIOJIb30BaTHCS B AaJbHEHIIEM IIPU
PELICHUH TPUTOHOMETPUYECKUX, JTOrapu(PMHUUECKUX APYTHX BUAOB YPAaBHEHUH.

PacumpsroTcest cBesieHus 0 peleHuu ApoOHbIX PallMOHAIBHBIX YPaBHEHUH. Yyaliuecs 3HAKOMSTCS ¢ HEKOTOPBIMU CHEIMAIbHBIMU TPUEMaMHU
peleHus TAKUX YPaBHEHUM.

®dopMHUpoBaHUE YMEHUH pelIaTh HEpaBEHCTBA BUAa ax2 + bx + ¢ > 0 unm ax2 + bx + ¢ <0, rae a # 0, oCyIIecTBIAeTCS ¢ OMOPO Ha BBEICHUS
o rpaduke KBagpaTuyHON (HYHKIIUU (HallpaBJIeHUE BETBEH Mapabobl, €€ pacnoioKeHne OTHOCUTENbHO ocH Ox).

Yyampecs 3HaKOMSATCS C METOJ0OM HHTCPBAJIOB, C IOMOIIBIO KOTOPOI'O pCHIAIOTCA HECIIOKHBIC pAllTHOHAJIbHBIC HCPABCHCTBA.

3.YpaBHeHHs U HEPABEHCTBA ¢ ABYMS nepeMeHHbIMH (174)
OcHOBHas 11€Jb: BBIPA00TaTh YMEHHUE PEIIaTh MPOCTEHININE CUCTEMBI, COJIEpKAIINE YPaBHEHUE BTOPOU CTETICHH C IBYMs TIEPEMEHHOE 1
TEKCTOBBIE 33/1a4 C TOMOILBIO COCTABIIEHUS TAKUX CUCTEM.

B nanHOl Teme 3aBepHIaeTCs U3y4EHHE CUCTEM YPAaBHEHHUH C ABYMs NepeMeHHbIMH. OCHOBHOE BHUMAHUE YIEISIETCS CUCTEMaM, B KOTOPBIX OJHO
U3 YpaBHEHMH MepBOil CTemeHH, a Ipyroe BTOpod. M3BecTHbIN ywammmcs crnocoO MOACTaHOBKM HAaXOIUT 3[€Ch JalibHEiIee NMpUMEHEHHEe U
MIO3BOJISIET CBOAUTH PELIEHUE TAKUX CUCTEM K PELICHUIO KBAJAPATHOIO YPaBHEHUS.

O3HaKOMIJICHHE ydqaluuxcda ¢ IpuMepaMu CUCTEM ypaBHeHI/Iﬁ C ABYM: IICPCMCHHBIMU, B KOTOPBIX 00a YpaBHCHUA BTOpOfI CTCIICHU,
JOJIKHO OCYHICCTBJIATBHCA C JOCTaTOYHOM OCTOPOKHOCTBIO U OI'PAHUYNBATHCA HpOCTCﬁMHMH npuMepamu.



[IpuBnedeHne U3BECTHBIX YUAIMMCS TPAPHUKOB MO3BOJISET MIPUBECTH MPUMEPHI TpapUUECcKOro peueHus cucreM ypaBHeHui. C moMoIso
rpadu4ecKux MpeCTaBIeHUI MOKHO HAIJISIIHO [TOKa3aTh yYalllUMCs, YTO CUCTEMBI IBYX YPaBHEHMH C IByMsl IEPEMEHHBIMU BTOPOil cTENeHN
MOTYT UMETb OJIHO, JBa, TPU, YETHIPE PELIEHUS UM HE UMETh PEILICHUMN.

PaBpa6OTaHHBIfI MaTeMaTHu4YeCKHI arrmapar mo3BOJICT CYIIECCTBCHHO PACIIHUPUTH KJIaCC COACPKATCIIbHBIX TECKCTOBBIX 3a4a4, PEIIacMBbIX C
IIOMOIIBIO CUCTEM ypaBHCHHfI.

W3y4eHne TeMbl 3aBepIIACTCSA BBEICHUEM IIOHATUN HEPABEHCTBA C IBYMs IIEPEMEHHBIMH U CUCTEMBI HEPABEHCTB C ABYMs NIEpEMEHHbIMU. CBEACHU
0 rpaduKax ypaBHEHHH C IByMs IEPEMEHHBIMH UCIIOIb3YIOTCS MIPH WILTIOCTPALIMM MHOYKECTB PELICHUH HEKOTOPBIX MPOCTEHITNX HEPABEHCTB C
JIBYMS IIEPEMEHHBIMU U UX CUCTEM.

4. Ilporpeccun (154)

ApHQ)MeTI/I‘leCKaﬂ H IreOMCTpUYCCKas ITPOrpeCCrm. CDOpMy.]IBI II-r'0 4WICHa U CYMMBI IICPBBIX II YICHOB IIPOIrpECCUH. beckoneuno
Y6BIBaIOH_[a$I TCOMCTPHUYICCKAs ITPOTPECCHs.

OcHoBHas Ocjb — AaThb IOHATHA 00 apH(I)MCTquCKOﬁ n FeOMeTqueCKOﬁ IMPOIrpeCCuAX KaK YHCIIOBBIX ITOCIICIOBATCIIbHOCTAX 0co00ro BHAA.

HpI/I HU3YUCHUH TEMbI BBOAUTCS NOHATUC ITOCICAOBATCIIBHOCTU, PA3BACHACTCA CMBICIT TCPMUHA «N-# gaeH IIOCJIICAOBATCIIBHOCTH ), BI)Ipa6aTI>IBaeTC$I
YMEHHE HCIOJIb30BaTh HHACKCHOE 0003HaYeHHE. DTU CBEACHUS HOCSAT BCIIOMOTATENIbHBIN XapaKTep U UCTIOIB3YIOTCS A7 U3yueHus apudmernyeckon
Y TEOMETPUYECKOUN MPOTPECCU.

PaGora ¢ (I)OpMy'J'IaMI/I Nn-10 WICHA U CYMMEI IIEPBLIX IT YJICHOB HpOFpCCCHfI, IMIOMHMO CBOCTO OCHOBHOT'O Ha3HAYCHU S, ITO3BOJIACT
HCOAHOKPATHO BO3BPAIIATHCA K BBIYUCICHUAM, TOKIACCTBCHHBIM Hp606p330BaHI/I}IM, PCUICHUTO ypaBHeHPIfI, HEPAaBCHCTB, CUCTCM.

PaCCManI/IBaIOTCH XapPaKTCPUCTHICCKUC CBONCTBa aqu)MeTquCKOﬁ )51 FeOMeTqueCKOﬁ Hporpeccnﬁ, 4TO MO3BOJIACT pACIIUPUTL KPpYyT
npeajiaracMbIxX 3a1a4.

5.91eMeHThI KOMOMHATOPHKH M TEOPUH BeposTHOCTel (134)
Kombunaropuoe npaBuiio ymMHoxkeHus1. [lepectanoBku, pazMenenus, couetanusi. OTHOCUTETbHAS YaCTOTa U BEPOSITHOCTH CIIY9alfHOTO COOBITHSI.

OcHoBHas [CJIb — O3HAKOMUTDH yHalllUXCA C MOHATUAMUA ICPECTAHOBKHU, pa3MCUICHUA, COUCTAHUA U COOTBCTCTBYIOIIUMU (I)OpMy.]'IaMI/I JJIA 11oaAcCUeTa
X yucjia, BBECCTHU ITOHATUA OTHOCUTEIbHOM YaCTOTHI U BEPOATHOCTU cnyqaﬁHoro COOBITHSL.

W3ydenune TeMbl HAUMHAETCS C PELICHUS 3314, B KOTOPBIX TPEOyeTCsl COCTaBUTh T€ MM MHbIE KOMOWHAIIMY 3JIEMEHTOB M MOJICUUTATh UX YHCIIO.
Pa3bsicHsieTcs KOMOMHATOPHOE MPABUIIO YMHOXKEHUS, KOTOPOE UCIONb3yeTCs B JaJIbHEHIIIEM NP BbIBOZE (POPMYI 1J1s TOJCUETa Yncia
NIEPECTAHOBOK, Pa3MEIICHUN U COYETaHUM.

[Tpu n3ydyeHun JaHHOTO MaTepuasga HE0OXOAUMO OOpPaTUTh BHUMaHUE yJallluXcs Ha pa3inure NOHATUN «pa3MelIeHHe» U «COueTaHue»,
c(hOopMHUPOBATh Y HUX YMEHHUE OIPEAETATh, O KaKOM BUe KOMOMHAIMI HJIeT pedb B 3a/a4e.



B nanHOI1 TeMe yualuecs 3HaKOMSITCS ¢ Ha4aJbHbIMU CBEJCHUSIMH U3 TEOPUU BEPOSTHOCTEN. BBOAATCSA MOHATHS «CllydaliHOE COOBITUEY,
«OTHOCHUTEJbHAS YaCTOTa», «BEPOATHOCTh CIy4alHOTo cOObITUsA». PaccMaTrpuBaroTCs CTATUCTUUYECKUI U KIACCUYECKUIM TOAXO0/IbI K ONPE/IEICHU IO
BEPOSITHOCTH CIIy4altHOI0 COOBITHS. BaXkHO 0OpaTUTh BHUMaHKE ydyallluXcs Ha TO, YTO KJIACCUYECKOE ONPEAETICHUE BEPOSITHOCTH MOYKHO
IPUMEHSATh TOJIBKO K TAKUM MOJEJISIM peallbHbIX COOBITUMH, B KOTOPBIX BCE UCXO/IbI SBISIOTCS PABHOBO3MOXHBIMH.

6. [loBTOpeHue (214)

3akperyieHre 3HaHUM, yMEHUI U HaBBIKOB, MTOJIYUEHHBIX Ha YPOKax IO JaHHBIM TeMaM (Kypc anreopsl 9 kiacca)

TemaTuuyeckoe MIAHUPOBAHUE

Ne Tema paznena KomnuecTBo 4acos 1o KonngecTBo 4acoB 1o KoHTtposbHbIE
porpamme KTII paboThI

1 KBagparuunas GpyHKIus. 22 22 2

2 VYpaBHEHHUS M HEPABEHCTBA C OJJHOM NEPEMEHHOU 14 14 1

3 VYpaBHEHUS U HEPABEHCTBA C ABYMsI IEPEMEHHBIMU 17 17 1

4 ApudmeTndeckast U TeOMETpUUYECKasi TPOrPECCU 15 15 2

5 DeMeHThl KOMOMHATOPUKHU M TEOPUH BEPOSITHOCTEH 13 13 1

6 [ToBTOpeHue 21 21 2
Htoro 102 102 9

KanennapHo - TeMaTH4ecKoe JIAHHPOBAHHE
Ne Tema ypoka Komnuec | Heypounsl XapakTeprucTUKa OCHOBHBIX BUJIOB Y4€OHOM JaTa npoBeneHust [Tpumeuanue




YPOK TBO e opmer JEATENILHOCTH 00yYaroIuxcst
a 4acoB
[To nnany | Io dakry
| yeTBepTH
KBagparuunas pynxums (22 4.)
1 OyHKIUA 1 Boruncnars 3HaueHus GpyHKINHU, 3aJaHHOM (HOPMYIIOH,
2 OyHKIHS 1 a TaKxe AByMs U Tpemst popmynamu. OnuchBaTh
3 CBoiicTBa (DyHKIIHH 1 CBOIiCTBa (YHKIMI HA OCHOBE UX TpadUuecKoro npeji-
4 CaoiicTBa (hyHKIINH 1 craBienus. UHTepnpeTupoBarh rpaduKu peaabHbIX
) CaoiicTBa pyHKINHU 1 3aBucuMocteil. [loka3piBaTh cXxeMaTu4ecKku 1moJo-
6 KBanparubiit 1 KEHUE Ha KOOPAMHAT HOW TIIOCKOCTU rpadukoB GyHK-
TpexwieH. Pa3noxenue il y =ax2, y=ax2 +n,y=a(x —m)2. Ctpouts
Ha MHOXXHUTEIIH. rpaduk QyHknmu y = ax2 + bx + ¢, yMeTb yKa3bIBaTh
7 Paznoxenue 1 KOOPJMHATHI BEPLIMHBI TapaloJibl, €€ 0OCh CHMMETpPHUH,
KBaJpaTHOIO HarnpasieHHe BeTBel napaboisl. M300paxars
TpexueHa Ha noo.
MHOKHTCITIL CXE€MaTHYeCKU TpapuK GYHKIUU Y =X C HETHBIM H
8 Paznoxenue 1 HeuéTHBIM n. [[OHUMATH CMBICH 3amuceii Buia V& |
Y 1., T1Ie a — HeKoTopoe uncio. meTsb
TpexuJeHa Ha o .
R — IpeACTaBlIeHHE O HAXOXK/IEHUH KOpHEH n-i CTeNeHu ¢
9 PasTOKCHIC 1 MOMOMIBIO KAJIBKYJISATOpPA
KBaJ[paTHOTO
TpexuJeHa Ha
MHOHTEJIH.
10 [ Ypox oGoOrmenus 1
Marepuaia
11 | KonrponbHas pabora 1

Nel «CsoiicTBa

GbyHKIUH.
KBagpartubiit

TPEXUIICH).




12

AHaJIN3 KOHTPOJIbHOU
pabortsl. ['paduk
byHKINN y:ax‘.
[TonsTue
KBaJpaTUYHON

GhyHKIHH.

13

[TocTpoenwue rpLachKa
byHKIMM y=aX .

14

I'paduxu Gynkmmit
y=ax?+nu
y=a(x—m)
AJIropuT™M
MOCTPOCHHSI.

2

15

I'paduxu GyHKIHIA
y=ax ’+n g
y=a(x—-m) 2,

Anroputm

MOCTPOEHHS.

16

[Toctpoenue rpaguka
KBaJpaTUYHON

GbyHKIIH.

17

[Toctpoenue rpaguka
KBaJIpaTUYHOMN

GyHKIMH.

18

ITocTpoenue rpaduka
KBaJpaTHUYHON

(GyHKIHN.

19

DyHKIUA yzxn.

20

Kopens n-oii crenenu.

-

21

Crernens ¢
paroHaIbHBIM
IOKAa3aTelIeM.
IToaroroBka k




KOHTpPOJIbHOM paboTe

22

KontponbHas padota
No 2 «KBagparuunas
¢bynkuus. CrenenHas

GyHKIHS.

YpaBHeHNs] M HEPABEHCTBA ¢ 0HOI nepemenHoi (14 4. )

23

AHaJIi3 KOHTPOJIBHOMN
pabotsr. Lemnoe
YpaBHECHHE U €T0
KOPHH

1

24

[lenoe ypaBHeHUE U
€ro KOpHU

25

Llenoe ypaBHEeHUE U
€ro KOpHHU.

26

JlpoOHbIe
palOHAIbHBIE
YpaBHEHUS

27

HpoOubie
panuoHaIbHEIE
ypaBHEHMSI

28

JpoOHbIe
paLMOHAJIBHBIE
ypaBHEHHSL.

29

HpoOubie
panroHaIbHbIE
ypaBHEHUS

30

Hpobubie
palMOHAJIbHBIE
YpaBHEHUS.

31

Pemrenne HepaBeHCTB
BTOPOM CTENEHU C
OJIHOU NIEPEMEHHOU

32

Pemrenne HepaBeHCTB

Pemars ypaBHEHUS TpeTbel U YETBEPTOU CTEIIEHU C
IIOMOUIBIO PA3JI0OKEHUS HA MHOKUTEIINA U BBEJICHUS
BCIIOMOT'aTEJIbHBIX IEPEMEHHBIX, B YACTHOCTHU PELIATh
OWKBaapaTHBIC ypaBHEHUs. Pemate qpoOHbIe
palOHaIbHBIE YPAaBHEHUS, CBOJS UX K LIEJIBIM
YPAaBHEHMSM C IOCJIETYIOUIEH POBEPKOU KOPHEN.
Pemars HEpaBeHCTBA BTOPO CTENEHU, HCIIONIB3Y S
rpaduyeckue npeacTaBiaeHus. Mcnonabp3oBaTh METOA

WHTEPBAJIOB JJISI PELICHUS HECIOKHBIX PAllMOHAIBHBIX
HEPaBEHCTB




BTOPOM CTETICHH C
OJIHOM MEPEMEHHOM

33

Pemenne HEPaBCHCTB
MCTOJOM MHTCPBAJIOB

34

Pemenne HEPaBCHCTB

MCTOJOM MHTCPBAJIOB.

35

HexkoTopsie npreMbl
pelIeHus UebIX
YpaBHEHUM.
IloxroroBka k
KOHTPOJIbHOM paboTe.

36

KonTponbnas pabota
Ne 3 «YpaBHeHus u
HEPaBEHCTBA C OAHOU
MIEPEMEHHON .

YpaBHeHUs] U HEPABEHCTBA C IBYMsl liepe

MEHHBbBIMH

(17 4.)

37

AHaJN3 KOHTPOJIbHOU
paboThl. YpaBHEHUE C
IBYMsI IEPEMEHHBIMU
U ero rpauk

1

Crpouts rpaduku ypaBHEHUH ¢ AByMs IEpEMEHHBIMU
B MPOCTEHMIINX CIydasx, KOraa rpaguKoM sBiseTcs

npsimasi, napadosa, runepooa, OKpyKHOCTb.

38

YpaBHCHI/Ie C IBYMA
MEPEMEHHBIMU U €T'O

rpaduk

Hcnonp30Bath UX U1 rpaMuecKOro pemeHus CUCTeEM
ypaBHEHUH ¢ AByMsl nepeMeHHbIMU. Pemiats criocoboM
MOJICTAHOBKU CHCTEMBI JIBYX YPaBHEHUH C IByMsI

39

I'padpuueckuii cioco6
pEeIIeHUs] CUCTEM
ypaBHEHUH

IIEPEMEHHBIMHU, B KOTOPBIX OJHO YPaBHEHHE IEPBOU
CTEIEHHU, a IPyroe — BTOPO creneHu. Pemars
TEKCTOBBIE 33/1a4H, UCIOJb3Ys B KAUECTBE

40

I'paduueckuii ciocod
pELICHUS CUCTEM
ypaBHEHUU

anredpanyeckoil MoJIeIM CUCTEMY YPaBHEHUN BTOPOM
CTEICHU C JBYMS IIEPEMEHHBIMU; PEIIaTh

41

I'padmueckuit cmocod
pEeIIeHUs] CUCTEM
ypaBHEHUH

COCTABJICHHYIO CUCTCMY, UHTCPIIPETUPOBATH PC3YJIbTAT

42

I'paduaeckuii criocod




pEIIeHUs CUCTEM
YpaBHEHUH.

43

Pemrenue cucrem
YpaBHEHUI BTOPOM
CTEIEHU

44

Pemenue cucrem
ypaBHEHU BTOPOH
CTENEHU

45

Pemenue cucrem
YpaBHEHUH BTOPOM
CTEICHU

46

Pemenue cucrem
YpaBHEHUI BTOPOU
CTEIEHU.

47

Pemenue 3agau ¢
IIOMOIIILIO CHCTEM
YpaBHEHUI BTOPOU
CTENEHU

48

HepaseHctBa ¢ 1Byms
IIEPEMEHHBIMU

49

HepaseHctBa ¢ 1Byms
IIEPEMEHHBIMU

50

CucremMbl HEpaBEHCTB
C IByMs
IIEPEMEHHBIMU

51

Cucrembl HEpaBEHCTB
C IBYMs
IIEPEMEHHBIMU

52

Hekotopsie npuemMsl
pELIEHUs] CUCTEM
YpPaBHEHUU C IBYMsI
IIEPEMEHHBIMH.
IToaroroBka x
KOHTPOJIbHOM paboTe.




53

KonTponbnas pabora
No 4 «YpaBHeHnus u
HEPaBEHCTBA C IBYMs
MIEPEMEHHBIMI.

Apupmernyeckasi M reoMerpudeckas nporpeccun (15

q.)

54

AHanu3 KOHTPOJIbHOM
paboTHI.
ITocnenoBarenpHOCTH

1

55

TlocnenoBarensHOCTH

56

OnpexacneHue
apudmeTnyecKoit
nporpeccun. Dopmyia
N-TO WieHa
apu(METHIECKON TIPO-
IPECCHUH.

57

Omnpenenenue
apupMeTHIECKOn
nporpeccuu. opmyia
N-ro wieHa
apupmeTHyecKoi mpo-
I'PECCHH.

58

®opMyna CyMMBI 7
IIEPBBIX YJICHOB
apupMeTHIeCKOn
IIPOrPECCUM.

59

Apudpmernueckas
porpeccusl.

60

Pemienue 3agau.
IToaroroBka x
KOHTPOJILHOM paboTe

61

KonTponbhas pabora
Ne5
«Apudmerndeckas

[TpuMeHATh UHJEKCHBIE 0003HAUEHUS ISl YICHOB
nocienosarenbHocTei. [IpuBoauTh MpUMEpHI 3aaHKs
nocieaoBaTeabHoCcTel (popMysIoi n-To wieHa u
peKyppeHTHO! Gopmyoil. BeiBomuTh (hopmyIisl n-ro
YJieHa apu(PMETHYECKON TPOrpeccuu u
reOMETPUYECKON IPOrPECCUN, CYMMBI IIEPBBIX N
YJICHOB apu(PMETHICCKON ¥ TEOMETPUICCKON
IIPOTPECCUM, PEIIaTh 3374 C UCIOJIb30BaHUEM ITHX
¢dopmyi. [loka3piBaTh XapaKTEpUCTUUECKOE CBOMCTBO
apu(pMETHIECKON U TEOMETPHUUECKON MPOTPECCHI.
Pemiate 3a1auun Ha CII0XKHBIE TPOLEHTHI, HCIIOJIB3YS
IpU HE0OXOIMMOCTH KaJIbKYJIATOP.




IIPOrPECCUS.

62

AHaN3 KOHTPOJIbHOU
pabotsl. Onpenenenue
reOMETPUYECKOMN
nporpeccuu. opmyina
n-ro lunena
F€OMETPUYECKON IIPO-
rpeccuu

63

Ornpenenenue
r€OMETPUYECKOMN
nporpeccuu. dopmyna
N-ro ujeHa
r€OMETPUYECKON IIPO-
rpeccuu

64

dopMyna CyMMBI 1
MEPBBIX YIECHOB
r€OMETPUYECKON
IIPOrpeECCUm

65

dopmyiia CyMMBI 1
IIEPBBIX YICHOB
F€OMETPUYECKON
IIPOrpeCCuu

66

®opMyna CyMMBI 7
IIEPBBIX YJICHOB
r€OMETPUYECKOMN
IIPOrPECCUM.

67

O6o0maromuit ypox.
Meron
MaTeMaTH4YeCKON
WHAYKIIH.
[ToaroroBka k
KOHTPOJILHOM paboTe

68

KonTponbhas pabora
Ne 6




«I"eomeTpuueckas

MIPOrPECcCUs»
JJieMeHThl KOMOMHATOPUKHN M TeopuM BepositHocTeil (13 4.)

69 | AHanu3 KOHTPOJIBHOMI 1 BeimonauTs Iepebop BceX BO3MOYKHBIX BAPHAHTOB IS
paboTsr. [Tpumepsr nepecyéra 00beKTOB U KoMOuHanuii. [IpumensTs npa-
KOMOMHATOPHBIX 3a/1a4 BUJIO KOMOMHATOPHOTO YMHOXeHHUs1. Pacrio3HaBathb

70 HpI/IgIepH 1 3aJ[ayyl Ha BHIYMCIICHHE YHCIIA TIepe- CTAHOBOK,
z;;rHaTopHHX pa3MeLIeHUI, COUeTaHNI U IPUMEHATH CO-

71 | Tlepectanoskn 1 OTBETCTBYIOIIUE GOpMYITBI. BEIYHCIATH 4acCTOTY

72 [ TlepectanoBkn 1 ciydaiiHoro coObItusi. OLleHU- BaTh BEPOATHOCTD

73 [ Passicmeriin 1 CITy4aifHOTO COOBITHS C TIOMOIIBIO YaCTOTHI,

74 | Pasmemmenis 1 YCTaHOBIJIEHHOW OMBITHBIM MyTéM. HaxonuTh

~E T Cotetamin T BEPOSATHOCTH CIy4YalHOT'O COOBITUSI HA OCHOBE KJIacCH-

76 | Couteramin 1 94EeCKOT0 OIPEIeICHUs BEPOSTHOCTH. [IprBOIUTH MTpH-

77 Tlepecranosn I MEpHI TOCTOBEPHBIX ¥ HEBO3MOKHBIX COOBITHIA .
Pazmemienus.

Coueranusl.

78 | OtHOCUTENBHAS 1
4acTOTa CIy4aitHOTO
COOBITHS.

79 | BepositHOCTB 1
PaBHOBO3MOKHBIX
COOBITHH.

80 | O6obmaromuii ypox. 1
Cnoxenue u
YMHOKEHUE
BEPOSITHOCTEM.

[ToaroroBka k
KOHTPOJILHOM paboTe
81 | KonrponbHas paboTa 1

Neo7 «ImeMeHThI




KOMOWHATOPHUKH U
TEOpUHU
BEPOATHOCTEN»

IToBTO

eHue (21 4.)

82

AHaJN3 KOHTPOJbHOU
paboTbl. YHKINU U
UX CBOMCTBA.

83

DOYHKIWHU U UX
cBoucTBa. Ilogroroska
k A

84

OYHKIIMYU U UX
cBoiicTBa. Ilonroroska
k A

85

KBaapaTHsiit
TpéxwieH. [loaroroska
k THUA.

86

KBanparuunas
¢byHKIMSA U e€ rpaduk.
ITonroroska k T 1A

87

KBagparnunas
¢byHkuus u e€ rpaduxk.
[TonroroBka k A

88

CrenenHast GyHKUUS.
Kopens n-oii crenexu.
ITogroroska k A

89

CrenenHast GyHKIIHSL.
Kopensb n-oii crenenmu.
ITonroroBka k [ A.

90

YpaBHeHUs U
HEpPaBEHCTBA C OJTHOM
[IEPEMEHHOM.
[Tonroroska 'NMA

91

YpaBHeHuUs U

Hayuutbcs MpUMEHATH HAa IPAKTUKE BEChH
TEOPETUYECKUI MaTepuall, U3y4eHHBIN B Kypce

anreOpsl 9 kiacca.




HEPAaBEHCTBA C OJTHOM
MEPEMEHHOM.
ITogroroska k TMA

92

YpaBHeHus u
HEPaBEHCTBA C JIBYMs
MepEMEHHBIMHU.
IToaroroBka x ' 1A

93

YpaBHeHUS U
HEPaBEHCTBA C ABYMS
MIePEMEHHBIMHU.
IToaroroska x I'A.

04

Apudmerndeckas u
reoMeTpHYIECKast
IIPOrpeccuu.
ITonroroBka k A

95

Apudmerndeckas u
reOMeTpUYEeCcKas
MIPOrPECCHUHU.
IToaroroska k 'MA

96

Apudmerndeckas u
reoMeTpruyecKas
MIPOTPECCHUH.
IToaroroska k ' MA

97

DJIEeMEHTBI
KOMOMHATOPUKH U
TEOPHUH BEPOATHOCTEH.
ITonroroska k T 1A

98

OIEeMEHTBI
KOMOMHATOPUKH U
TEOPHUH BEPOATHOCTEN.
IToaroroska xk T 1A

99

IToaroroBka k
UTOTOBOU
KOHTPOJILHOM paboTe




100 | UroroBas 1
KOHTPOJIbHAsI padoTa

101 | UroroBas 1
KOHTPOJIbHasi padora

102 | AHanu3 KOHTPOJILHOU 1
pabotel. ToroBsiit
YPOK.

Hroro 102 32




