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OcHOBHaJ IIKOJIa

Cuzosa JIugusa BukropoBHa

2023- 2024 y4eOHbIif rof

Bcero 102 wyacaBrom; BHeAeHO 3 yaca

cOopHHKa pabouux mporpaMm. Anredpa: mocoOue sl yUuTeseu
o011eo0pazoBaTeNnbsHOTO yupexkaeHus, coctaButens H.I'. Munmiok. — M:
[Tpocsemienne, 2016 roa

anredpa 9 knacc, yueOHHK 15 00111e00pa3oBaTeNbHbIX yupexxaenuit FO.H.
Makapserues, H.I'. Munatok u ap.- M: IIpocsemienue 2018 roa




PaGouyto nmporpammy cocraBmiia CuzoBa Jlunus Bukroposna

IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JINYHOCTHBIE pe3yJabTaTbl OCBOCHUA IIPOrpaMMBbI y‘IG6HOF0 KypcCa «Anre6pa» XAPAKTCPU3YIOTCA:

1) marpuoTnyeckoe BOCIMTAHHE:

IIPOSIBJICHUEM MHTEpPECa K MPOILLIOMY M HACTOSIIEMY POCCUMCKOW MAaT€MAaTUKH, LIECHHOCTHBIM OTHOIIEHUEM K JOCTHUKECHUSIM
POCCHUMCKUX MAaTEMATUKOB U POCCHUMCKOW MATEMATHYECKOM WIKOJBI, K UCIOJIBb30BAHUIO ITUX JOCTHXKEHUW B JPYTHMX HAyKax U
MPUKIAAHBIX cepax;

2) rpaxIaHCcKoe 1 JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOSI3aHHOCTEN Tpa)KIaHWMHA U pealii3allid €ro IMpaB, MPEICTABICHUEM O MAaTeMaTHYEeCKUX
OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUM, MpOLEAyp TpaxAaHCKOro oOmiecTBa (Hampumep, BBIOOPHI,
OTIPOCHI), TOTOBHOCTBIO K OOCYXKICHHIO STHUECKHX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JTOCTHXKEHUI HayKH,
OCO3HAaHHMEM BaKHOCTU MOPAJIbHO-3TUYECKUX IIPUHLIUIIOB B IEATEILHOCTH YYEHOTO;

3) TpyaoBoOe BOCIIMTAHHUE:

YCTaHOBKOﬁ Ha aKTHBHOC Y4YaCTHUC B PCHICHHMHU IPAKTUYCCKUX 3alay MaTeMaTHUYEeCKOM HaIpaBJICHHOCTH, OCO3HAHUCM
BaAXXHOCTH MAaTE€MaTHYCCKOTO 06p3.30BaHI/I}I Ha IPOTAXKCHHUHN BCE€H JKHU3HU JJIA YCHCHIHOI\/'I HpO(i)@CCI/IOHaJIBHOf/JI ACATCIBHOCTH U



Pa3BUTUCM H€O6XOI[I/IMI>IX YMGHHﬁ, OCO3HaHHBIM BI)I60pOM U IIOCTPOCHUCM I/IHI[I/IBI/II[yaJ'II)HOI\/’I TPACKTOPHUH 06p3.30BaHI/I}I )41
ZKHN3HCHHBIX IIJIAHOB C y‘-IéTOM JIMYHBIX HHTCPCCOB U 06HIGCTB6HHBIX HOTpe6HOCTeﬁ;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTBIO K 3MOIMOHATBHOMY M JCTETUYECKOMY BOCHPHUSATHIO MAaTEMaTUYECKUX OOBEKTOB, 3ajlay, pPELICHU,
paccyXaeHul, yMEHUIO BUJIETh MAaTEMAaTUUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHUS:

OpHeHTaHHCﬁ B ACATCIBbHOCTM Ha COBPEMCHHYIO CHCTEMY HAYYHBIX HpCI[CTaBHeHI/Iﬁ 00 OCHOBHBIX 3aKOHOMCPHOCTX
pa3BUTHA YCJIOBCKA, IIPUPOABI U 06mecma, IMIOHMMAHUEM MaTEMaTUYECKOM HAaYKH KakK C(bepLI YEJI0BECUCCKOMN ACATCIIBHOCTH,
JTAroB €€ pPa3BUTHUA W 3HAYUMMOCTHU JJIA PA3BUTHA NHUBWIM3AMH, OBJIAACHHCM SA3BIKOM MATCMATHKHU U MaTEMaTHYECKOM
KyJIBTypOfI KaK CpCACTBOM IMO3HAHHUA MHUPA, OBJIAACHHUCM HpOCTefIHJHMH HaBBIKaMH HCCHCHOB&TGHBCKOﬁ ACATCIIBHOCTH,

6) pusnueckoe BocnuTanmue, GopMUPOBaAHUE KYJIbTYPbI 310POBbSI H IMOIMOHAJIBHOT0 0JIATONOTYyYHS:

TOTOBHOCTBIO MPUMEHSATH MAaTEMAaTUYECKUE 3HAHUS B MHTEpPEcax CBOETO 370pOBbsA, BEIAEHUS 3J0pOBOro 00pasza KU3HH
(3mopoBoe  mUTaHWE, COANAHCUPOBAHHBIA  PEXUM  3aHATHH M OTAObBIXa, peEryisipHas (¢u3nueckas aKTUBHOCTB),
c(OpMHUPOBAHHOCTHIO HaBbIKa pe(IeKCUH, TPU3HAHUEM CBOETO ITpaBa Ha OIIMOKY M TAKOT'O JKe MpaBa JAPYroro 4yeiaoBeKa;

7) 3K0JIOrH4YecKoe BOCIIMTAHUE:

OpHEHTaIlMeH Ha IPUMEHEHNE MAaTEMATHICCKUX 3HAHUM /TS PEIICHUS 3a/1a4 B 00JaCTH COXPAaHHOCTH OKPYKArOIIEH Cpepl,
IUTAHUPOBAHMSI MOCTYNKOB M OLEHKH HX BO3MOXKHBIX MOCIEJACTBUI ISl OKpY’KAaloUleil cpeabl, OCO3HaHHEM TIJI00ATbHOTO
XapaKkTepa SKOJOTUYECKUX MPOOJIEM U IMyTeH UX pElIeHHUS;

8) ajanTanus kK M3MEHSIIOIIUMCS YCJIOBUSIM COLUAJIBHON M PUPOIHOI Cpebl:



FOTOBHOCTBIO K JCUCTBHUSAM B YCIOBHUAX HEOINPEAEIEHHOCTH, IIOBBIIICHUIO YPOBHA CBOEH KOMIIETEHTHOCTH 4Yepe3
MPAKTUYECKYIO JIEATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y APYTUX JIFOAEH, MPUOOpPETaTh B COBMECTHON €A TEIIBHOCTA HOBBIE
3HAHUS, HABBIKM U KOMIIETEHLIUH U3 ONBITA IPYTHX;

HE0OXOIUMOCTHIO B (POPMHUPOBAHUHU HOBBIX 3HAHU, B TOM YUCie POPMYIUPOBATH UACH, TIOHATHS, TUTIOTE3bI 00 00BEKTAX U
SBJICHUSX, B TOM YHUCJIE paHEEe HEU3BECTHBIX, OCO3HABATh NEe(PUIIUTHI COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEH, MJIaHUPOBATH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYAIIMIO, BOCIHPUHHMATh CTPECCOBYIO CHUTYaIlMI0 KaK BBI30OB, TPEOYIOMIMIA
KOHTPMEDP, KOPPEKTUPOBATh NPHHMMAEMbIC PEIICHUS W ACUCTBUSA, (OPMYIUPOBATh M OICGHWBATh PHUCKH W TIOCIEACTBUS,
(hopMUpOBATH OIBIT.

METAITPEAMETHBIE PE3YJIBTATBI
ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

Ba3oBble Jjornyeckue a1eiicTBHA:

® BBUIBIIATH M XapaKTE€PU30BATh CYLIECTBEHHbIE MPU3HAKM MATEMATHYECKUX OOBEKTOB, MOHITHI, OTHOIICHHN MEXIy
MOHATUSAMU, (OPMYJIUPOBATH OMNpPENEICHUs TOHSATUH, YCTAaHABIMBATh CYUIECTBEHHBIM MNpPU3HAK KIacCU(PUKALUU,
OCHOBaHUS AJ1s1 0000LIECHUS U CPaBHEHUSI, KPUTEPUU MTPOBOAMMOIO aHAIIN3A;

® BOCIPUHUMATH, (POPMYIUPOBATH M TMPEOOPA30BLIBATH CYXKICHUS: YTBEPAUTEIbHBIC M OTPUIIATEIBHBIC, CAMHUYHBIC,
YacTHBIE U 00IIKE, YCIOBHBIE;

® BLUIBIIATH MaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHUBOpEUUs B (PakTax, JAaHHBIX, HAOMIOACHUSAX U
YTBEPKIACHUAX, IPEAJIAraTb KPUTEPUU JJIsI BBISIBJIICHUS] 3aKOHOMEPHOCTEN U POTUBOPEUUI;

® JIeJ1aTh BBIBOJIbI C MCIIOJIB30BAaHUEM 3aKOHOB JIOTUKH, JE€IYKTUBHBIX U UHAYKTUBHBIX YMO3AKIFOUEHUN, YMO3AKIIOUEHHAN
110 AHAJIOTUH;



e pa3dMpaTh 10KA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUU (IpAMBIE M OT MPOTHUBHOIO), MPOBOJAUTH CaMOCTOSTEIBHO
HECJIOKHBIE JIOKA3aTeNIbCTBA MATEMaTHUECKUX (DAKTOB, BBICTpauMBaTh apryMEHTALMIO, HPUBOAUTH MPUMEPH U
KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIACHUS;

e BEIOMpaTh cmoco0 pemieHus y4eOHOM 3amauM (CpaBHMBATh HECKOJBKO BapHUaHTOB pEIICHHs, BbIOMpaTh Haubolee
MOAXOSIINNA C YIETOM CaAMOCTOSITENIBHO BbIIEJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

® HCIIOJIK30BaTh BOMPOCH KaK HCCIEAOBATEIIbCKUH WHCTPYMEHT MO3HAHUA, (HOPMYIUPOBATH BOIMPOCH], (UKCHPYIONTHE
MPOTHBOPEYHE, TMPOOJIEMy, CaMOCTOSATEIBHO YCTAaHABIMBATh WMCKOMOE W JaHHOE, (OpMHUpOBaTh THIIOTE3Y,
apTyMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

® TMPOBOJUTH IO CAaMOCTOSTEIBLHO COCTaBJICHHOMY IIJIaHY HECJOXHBIM JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBAHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTEMaTHUYECKOTO 00BhEKTa, 3aBUCUMOCTEH 00BEKTOB MEKTy COOOM;

® CaMOCTOSTENBHO (OPMYJIHUPOBATH OOOOIICHUS U BBIBOJBI IO PE3yibTaTaM MPOBEAEHHOTO HAOIOICHHS, UCCIICIOBAHUA,
OIICHUBATh JOCTOBEPHOCTH MOJYYCHHBIX PE3YJIbTaTOB, BEIBOJAOB M 000OIICHUI;

® IIPOTHO3UPOBATH BO3MOXKHOE Pa3BHTHE TPOIECCA, a TAKKE BBIJIBUTATH TPEANOJIOKCHHS O €ro Pa3BUTHU B HOBBIX
YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

® BBISBIIATH HEIOCTATOYHOCTH M H30BITOYHOCTh MH(OPMAITUH, TAHHBIX, HEOOXOIUMBIX ISl PEIICHUS 3a/1a4H;

® BBIOMpATh, AHATU3UPOBATH, CHUCTEMATHU3UPOBAThH M HMHTEPIPETHUPOBATH WH(MOpPMAIMIO pPa3TUYHBIX BUIAOB U (Hopm
MIPEJCTABIICHHUS;

e BhIOUpaTh GopMy IpeAcTaBiIeHUS MHOOPMALUM U WUTFOCTPUPOBATH pelllaeMble 3a7a4l CXeMaMH, AuarpaMMaMu, WHOU
rpaduKoOi U UX KOMOMHAIUSAMU;

® OIICHMBATh HAJNEKHOCTh HMHGOPMAIMU 110 KPUTEPHUSM, TMPEIJIOKEHHBIM YyUUTElIeM WId CHOpMYIUPOBAHHBIM
CaMOCTOSITEIIbHO.

KoMMyHuKaTHBHBIE YHHBEpPCAJIbHBbIE Yy4eOHbIe JeHCTBUS:



® BOCHpPUHUMATH U (POPMYITHPOBATH CYKICHHS B COOTBETCTBUH C YCIOBUSMHU H IEIISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO
BBIpaXXaTh CBOIO TOUYKY 3pPEHHS B YCTHBIX M TNMHUCHMEHHBIX TEKCTaX, JaBaTh IMOSCHEHHS IO XOAY pCEUICHHUS 3a7aud,
KOMMEHTHPOBATH MOJIYYCHHBIA PE3YNIbTAT;

® B XOJIe 00CYXICHUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeMOi TeMbI, TPOOJIEMBI, peIIaeMOi 3a/1auu, BEICKA3bIBATh
WJIeU, HAICJICHHBIE Ha TIOMCK PEIICHUsS, COTIOCTABIISITh CBOM CYXICHHS C CYXIACHUSIMHU APYTMX yYYaCTHUKOB JIHAJIOTA,
oOHapy>XUBaTh Pa3IMUME U CXOJICTBO MO3UIUH, B KOPPEKTHOU (popme hopMyIrpoBaTh Pa3HOIIIACHS, CBOU BO3PAKEHUS;

® [IPEACTABIIATh PE3YJbTAThl PEIICHUS 3a7auM, SKCIEPUMEHTa, MCCIEJOBaHUS, IMPOEKTa, CAMOCTOSTEIbHO BHIOMPATH
(dbopMat BBICTYIUICHHS ¢ YIETOM 3a/1a4d IPE3CHTAIMU U OCOOEHHOCTEH ayAUTOPHUH;

® [IOHUMAaTh W WCIIOJB30BaTh IPEUMYIIECTBA KOMAHAHOW W WHIWBHIyAIbHOW paOOThI TpHU PEHICHUH YYCOHBIX
MaTeMaTUYECKHX 33]1a4;

® [IPUHUMATH II€JIb COBMECTHOM MEATEIbHOCTH, TJIAaHUPOBATh OPTaHU3AIMIO COBMECTHOW padOTHI, pacHpeessaTh BHJIBI
paboT, 1OoroBapuBaThCs, 0OCYKIAATh MPOIIECC U PE3ybTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JTFOJICH;

® yYacTBOBATh B IPYMIOBLIX opMax paboThl (00CYyk aeHUSI, 0OMEH MHEHUSIMHU, MO3TOBBIC IITYPMbI U JPYTHE), BHIIOTHITH
CBOIO 4acTh pabOThl U KOOPAMHUPOBATH CBOU JACHCTBUS C JAPYTMMH YJ€HAMU KOMAaHbl, OIICHHUBATh KAYECTBO CBOETO
BKJIaJla B OOIIMI TTPOYKT MO KPUTEPUAM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIe YHUBeEpCAJIbHbIE y4eOHbIE JelcTBUS

Camoopranuzamnus:

® CaMOCTOSITENIbHO COCTABJIATH IUIAH, aJTOPUTM PEIIEHUs 3a/lauu (WM €ro 4acTh), BBIOMpATh CIOCOO peleHus: ¢ y4éToM
UMEIOIIUXCSL PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTHPOBATH BapHaHThl PELICHUH C
y4€TOM HOBOUM MH(OPMAIIUH.
CaMOKOHTPOJIb, SMOLMOHAJILHBIN HHTEJJICKT:

® BJIAJETh CIOCOOAMU CaMOMPOBEPKH, CAMOKOHTPOJISI ITPOLIECCa U PE3yJIbTaTa PEIICHUs] MaTEMAaTUYECKOM 3a1auH;
® [IpEABUAECTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPH PELIEHUHU 337a4d, BHOCUTb KOPPEKTHUBHI B JACSATEIHHOCTh Ha
OCHOBE HOBBIX OOCTOSITENIbCTB, HAlJIEHHBIX OIIMOOK, BBISIBIICHHBIX TPYAHOCTEH;



¢ OIOCHHBATb COOTBCTCTBUC PC3YyJibTaTa ACATCIBHOCTU IIOCTAaBJICHHOM OCJIN U YCIIOBUAM, O0OBACHATH IMPUYINHBI JOCTHUIKCHUA
NN HCOOCTHKCHU IICIIN, HAXOAUTDH OIHI/I6Ky, HaBaTb OICHKY HpI/IO6peTéHHOMy OIIBITY.

npeomemmbple:

- yMeHue paboTaTh C MATEMAaTUYECKUM TEKCTOM (CTPYKTYPUPOBAHHE, U3BICUEHHE HEOOXOAUMON HHPOPMALIUN), TOUYHO U
I'PaMOTHO BBIPaXaTh CBOM MBICIIY B YCTHOW M MMCbMEHHOM Peur, TPUMEHSS MATEMAaTUYECKYIO0 TEPMUHOJIOTHIO U CUMBOJIMKY, UC-
MOJIb30BATh PA3JIUYHBIE SI3bIKM MATEMATHKH (CIIOBECHBIN, CAMBOJIMYECKUH, rpaduyeckuii), 000CHOBBIBATh CYKIEHUS, TPOBOIUTH
KJIaCCU(PUKALIMIO, TOKA3bIBATh MATEMATUUYECKUE YTBEPKICHUS;

- BJIaJIeHUuE 0a30BbIM MOHATHIHBIM aIapaToOM: UMETh MPEICTABIECHUE O YUCIIE, BIIaJICHUE CUMBOJIBHBIM SI3bIKOM alre0pbl, 3Ha-
HUE AJIEMEHTAPHBIX (PYHKIIMOHAJIBHBIX 3aBUCUMOCTEN, UMETh NIPE/ICTABIIEHUE O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PeaIbHOM
MUpE U O Pa3IU4HbIX CIOCO0aX UX U3YUYEHHs], 00 OCOOEHHOCTSIX BBIBOJOB M MPOTHO30B, HOCSAUINX BEPOSTHOCTHBINA XapakTep;

- YMEHUE BBINIOJIHATH ajreOpandyeckre npeoOpa3oBaHus pallMOHAIbHBIX BBIPAKEHUN, TPUMEHSTh UX JUJISl PEIICHUS YYeOHbBIX
MaTeMaTUYECKHX 3aJ1a4 M 337a4, BOSHUKAIOIINX B CMEXHBIX y4€OHBIX MTPEIMETAaX;

-yMEHHE MO0JIb30BAThCSI MATEMAaTUYECKUMH (POPMYJIaMH U CAMOCTOSATEIBHO COCTABIATh (POPMYJIbI 3aBUCUMOCTEN MEX]Ty BEJH-
YIHAMH Ha OCHOBE 00OOLICHMS YaCTHBIX CIy4aeB U KCIEPUMEHTA.

Payuonanvusvie uucna

OOyuaronuiicsi HAY4YUTCH:

e CpAaBHUBATh U yNOPAIOYMBATH PALIMOHAIBHBIEC YNCIIA;
o  BBIIOJIHATDH BEIYMCIICHUS C PALMOHAJIBHBIMU YMCIIAMH, COYETasl YCTHBIE U IMCbMEHHBIE IPUEMBI BBIYMCICHUM, IPUMEHECHHE
KaJIbKYJISTOPA;
e HCIOJIB30BATh MOHATHUS U YMEHUsI, CBA3AHHBIE C TPONOPLHUOHAIBHOCTBIO BEJIMUMH, ITPOLEHTAMH B XO/I€ PEILICHUS
MaTeMaTHYECKHX 3a7a4 U 3a7a4 U3 CMEKHBIX IIPEAMETOB, BBIITOJIHATH HECIIOKHBIE IPAKTUYECKUE PACUETHI
o TNPUMEHATH MOHATHUSA, CBSI3aHHBIE C IEIUMOCTBI0 HATYPAIbHBIX YUCET
OOyuarouuiicst NOJY4YUT BO3MOKHOCTD:

e JIO3BHAKOMHUTBCA C IMMO3UITMOHHBIMHU CUCTEMaMH CUHHUCIICHUSA C OCHOBAHUAMH, OTIIMYHBIMHU OT 10,



. YFHY6I/ITL H PA3BUTD IIPCACTABICHUA O HATYPAJIbHBIX YHUCJIaX U CBOMCTBax JACIIMMOCTH,

e HAYYHUTHCS UCIOJIB30BATh MPUEMBI, PAIIMOHATU3UPYIONTUE BEIYUCICHHUS, TPHOOPECTH MPUBBIYKY KOHTPOIUPOBATH
BBIYUCJICHUS, BBIOUpAs MOIXO SN IS CUTYaIlMH CIIOCo0.
Jeticmeumenvnvle yucia

OO0yuaromuiicsi HAy4YUTCH:

e HCIIOJB30BAaTh HAYAJIBHBIC IIPCACTABIICHUA O MHOXKCCTBC I[GﬁCTBHTGJIBHBIX YHUCCII,

e BJAACTh MOHATUEM KBAJIPATHOTO KOPHS, IPUMEHSITH €TI0 B BBIUUCIICHUSIX;
OO0yuaronuiicsi HOJYYUT BO3MOKHOCTh:

PAa3BUTH MPEICTABICHUE O YUCIIE U YUCIOBBIX CUCTEMAX OT HATYPaJIbHBIX 0 ACHCTBUTEIIBHBIX YUCEN; O POJIY BIUUCICHUN
B UEJIOBEYECKOMN MPAKTHUKE;

Pa3BUTh U YIUIYOUTb 3HAHUS O JECATUYHOMN 3aIIUCH JeHCTBUTEIbHBIX Uyncel (IepHONUEeCKIE U HETIEPUOINIECKUe ApooH).
Himepenusn, npuonusrxicenus , OueHKU

OO0yuaromuiicsi HAy4YUTCS:

HCIIOJIB30BATh B XOAC PCIICHUA 3aaa4 3JICMCHTAPHBIC IIPCACTABIICHUA, CBA3aHHBIC C HpI/I6J'II/I)KCHHI)IMI/I 3HAa4YCHUAMMU
BCJINYHH.

Oo0yuarouuiicsi HOJYYUT BO3MOKHOCTh:

IMOHATD, YTO YHUCJIOBBIC JaHHBIC, KOTOPBIC NUCITOJB3YIOTCA JJIA XapaKTCPUCTUKHN 00BEKTOB OKPYKAaroIIero MUpa, sSIBJIAIOTCA
MMPEUMYIICCTBCHHO HpI/I6J'II/I)K€HHBIMI/I, YTO II0 3aIINCHu HpI/I6J'II/I)KCHHBIX 3H8,‘1€HHI>1, COACPIKAIIUXCS B I/IH(l)OpMaLII/IOHHBIX
HCTOYHHKAX, MOJKXHO CyAUTH O IOTIpCITHOCTH HpI/I6J'II/DKeHI/I${;

MOHSATH, YTO TIOTPEIITHOCTh PE3yJIbTaTa BEIYMCICHHS TOJDKHA OBITh COM3MEPHUMA C MTOTPEITHOCTHIO UCXOTHBIX JTAHHBIX.
Anzedopauueckue ebipariceHus

Oo0yuaromuiicss HAy4YUTCH:

- ONIEPUPOBATH MOHATUSAMH "TOXKIECTBO", ""TOKIECTBEHHOE MpeoOpa3oBaHue", pelarh 3aauu, coaepxaniie OyKBeHHbIE JaHHbIE,
paboTaTh ¢ hopmysIamu;

- ONIEPUPOBATH MOHATUSAMHU "KBaIPATHBIN KOPEHB', IPUMEHSTh €r0 B BHIYMCIICHUSIX;



- BBITIOJIHATH MPEe0Opa3oBaHuE BBIPAKEHUMN, COJIEPKAIIMX CTEIIEHU C IIEJIBIMU MTOKA3aTeNI MU U KBaJpaTHbIE KOPHU;

- BBITIOJIHATH TOXKIECTBEHHBIE MPE0OPa30BaHMs PALIMOHATIBLHBIX BRIPAXKEHHU HA OCHOBE MPABIII JIEHCTBUN HAJl MHOTOWICHAMU U
anreOpanyecKuMu IpoOsMu;

- BBIINOJIHATH PA3J0KEHUE MHOTOYJIEHOB HA MHOKUTEIIH;

- IPUMEHATH NMPe0oOpPa30BAHMS BRIPAXKEHUHN JJI PEIICHUS PAa3IMYHbIX 33/1a4 U3 MATEMATHKHU, CMEXKHBIX TPEIMETOB, U3 PealbHOU
MPAKTUKHU.

OO0yuaromuiics MoJy4uT BO3MOKHOCTh HAYYUTHCS

- BBITIOJIHATH MHOTOIIIATOBBIE IPEOOPa30BaHUs PAIMOHAJIBHBIX BRIPAXKEHUHN, TPUMEHSISI IIUPOKUN Ha0Op CIOCOOOB U MPUEMOB;
- MPUMEHSTh TOXKJACCTBEHHBIC MPEOOPa30BaHMS IS PEIICHUS 3a/1au U3 Pa3IMYHbIX pPa3eloB Kypca.

Ypasnenua

Oo0yuarouuiicss HAYYUTbCH:

- pelaTbh OCHOBHbBIC BUJIbl PAllMOHATBLHBIX YPABHEHUHN C OJJHOM MEPEMEHHOM, CUCTEMBI JIBYX YPaBHEHUM C IByMs IEPEMEHHBIMU;
- IPUMEHATH AHATTUTUYCCKUN U TpapruecKuil sI3bIKU JJIsl HHTEPIIPETAIIUU TTOHSITHI, CBSI3aHHBIX C MOHSATUEM ypaBHEHUS, IS
pEIIEHNS] YPABHCHUN U CUCTEM YPABHEHHI;

- IOHUMATh YPaBHEHUE KaK BAKHEHUIITYI0O MAaTEMAaTUYECKYIO MOJIENb JIJIsl OMMCAHUS U U3YYCHHS Pa3HOOOPA3HBIX PEaIbHBIX
CUTYaIIHii, periaTh TEKCTOBBIC 33/1a4d aJreOpandecKuM METOI0M;

- IPOBOJIUTH MPOCTEUIINE UCCTEAOBAHNS YPABHEHUI U CUCTEM ypaBHEHUH, B TOM YHUCIIE C MPUMEHEHUEM IpapUIeCcCKuX
MPEACTaBICHNN ( yCTaHABIMBATh, UMEET JIM YPABHEHUE WM CUCTEMA YPABHEHUH PEIICHUS, €CIIU UMEET, TO CKOJIBKO U TIp.)
Oo0yuarouuiicsi HOJYYUT BO3MOKHOCTh:

- UCTIOJIb30BATh MIMPOKUM CIIEKTP CIICIMAIBHBIX TPUEMOB PEIICHUs] YPABHEHUN U CUCTEM YpaBHEHUI; YBEPEHHO MPUMEHSTh
arrapar ypaBHEHHUM ¥ HEPABEHCTB /Ui pelIeHUs pa3HOOOpa3HBIX 3a/a4 U3 MaTEMaTUKH, CMEXKHBIX MPEIMETOB, peaibHON
MPaKTUKH

Hepagencmea

OO0yuarouuiicsi HAYyYUThCH:

- [IOHUMATh TEPMUHOJIOTHIO U CUMBOJIUKY, CBI3aHHBIE C OTHOLIEHUEM HEPABEHCTBA, CBOMCTBA YMCIIOBBIX HEPABEHCTB;
- peluaTh JMHEWHBIE HEPABEHCTBA C OJJHOM NIEPEMEHHON U UX CHCTEMBI; PEIIATh KBaJAPAaTHBIE HEPABEHCTBA C OIIOPOU HA
rpadudecKue mpeICTaBICHNUS,

OOyuarouuiicst MOJY4YMT BO3MOKHOCTD:



- OCBOHUTH Pa3HOOOpa3HbIE MPUEMBI IOKA3aTEIbCTBA HEPABEHCTB;

- IPUMEHSITH TpaduuecKue MpeICTaBICHUS ISl HCCIICI0OBaHUSI HEPABEHCTB, CUCTEM HEPaBEHCTB, COACPKAIIUX OYKBCHHBIE
KO2(PPHUITUCHTHI.

- IPUMECHSITh aIrapar HePaBeHCTBA ISl PEIICHUS Pa3HOOOPa3HBIX MaTEMAaTHIECKHX 3a]1a4, 3371a9 U3 CMEKHBIX TIPEIMETOB U
NPAKTHKH.

Pasznesn « DyHKuumn»

Yucnogvie muoxcecmea

Oo0yuaromuiicss HAy4YUuTCs:

- IOHUMATh TEPMUHOJIOTHIO M CUMBOJIMKY, CBSI3aHHBIE C IOHATHEM MHOKECTBA, BBITIOJIHATH ONEpalliy Ha MHOKECTBAMM;

- HCTI0JIb30BaTh HAYAJIbHBIE MTPEICTABICHHS O MHOYKECTBE JIECTBUTEBHBIX YHACE].

Oo0yuarouuiicsi HOJYYUT BO3MOKHOCTh:

- pa3BUBATh IIPEJICTABICHUE O MHOYKECTBAX;

- pa3BUBATh IIPEJICTABICHUE O YHUCIIE U YUCIOBBIX CUCTEMAX OT HATYPAJIBHBIX /10 AEHCTBUTENBHBIX YHCEIT; O POJIM BBIYMCIICHHI B
IIPaKTHUKE;

- pa3BUBAThH U YIIIYOUTh 3HAHUS O IECATUYHOMN 3aMUCH IEUCTBUTENBHBIX YUCEN (IEPUOINYECKUE U HETTEPUOJUUECKHE TPOOH).
Yucnosvie pynkyuu

Oo0yuaromuiicss HAy4YUTCs:

- IOHUMATh U UCIOJIb30BaTh (PYHKIMOHAIbHBIE MOHATHUS, A3bIK (TEPMUHBI, CAMBOJIMYECKHE 0003HAUCHHS);

- CTpOUTH rpaduKu dJIEMEHTAPHBIX QYHKUIUNA, UCCIEI0BATh CBOMCTBA YUCIOBBIX (DYHKIUNA HA OCHOBE MU3yUEHUS MMOBEJICHUS UX
rpaduKoB;

- IOHUMATh (PYHKIMIO KaK BaXKHEHIITYIO MATEMAaTUUYECKYIO MOJIEIb JUIsl ONMCAHUS MPOIIECCOB U SIBJIEHUI OKPYXAIOILEro MUpa,
MPUMEHSATH (DYHKIIMOHAJBHBIN S3bIK ISl ONMCAHUS U UCCIEA0BAHUS 3aBUCUMOCTEN MEXy (PU3NYECKUMU BEIMYMHAMMU.
Oo0yuarouuiicsi NOJYYUT BO3MOKHOCTh:

- IPOBOAMTDH UCCIIEIOBAHUS, CBSI3aHHBIE C U3yUYE€HHUEM CBOMCTB (DYHKLIMMH, B TOM YHCIIE C UCIIOJIb30BAHUEM KOMITBIOTEpA; Ha
OCHOBE rpauKOB U3yUEHHBIX (DYHKITHI CTOUTH OoJiee CI0KHBIE rpaduKu (KyCOUHO-3aJaHHbIC, C "BBIKOJIOTHIMH' TOUYKAMH H T.

IL);



- UCTIOJIb30BaTh (PYHKIIMOHAJIbHBIC MPEJICTABIICHHS U CBOMCTBA (DYHKIIUH IS pEeIICHUs] MAaTEMAaTHYECKUX 3aJ1au U3 Pa3InIHbIX
pas3aenoB Kypca.

Pasznen «UucjaoBblie MOCJaeA0BATEILHOCTHY

Apugpmemuueckue u 2ceomempuueckue npozpeccuu

OO0yuaromuiicss HAY4YUTCH:

MMOHUMATh U UCIOJIb30BaTh SI3bIK MOCJIEI0BATEILHOCTEN (TEPMUHBI, CHMBOJIUYECKHNE 0003HAUEHNUSA);

- IPUMEHATH (POPMYJIbI, CBA3AHHBIE C APUPMETUUECKON U T€OMETPUUECKON MPOTPECCUSIMH, U anmapar, cOpMUPOBaAHHBINA MTPU
M3YYEHHH IPYTUX PaA3/IENIOB Kypca, K PEIICHUIO 3a1a4, B TOM YHCIIE ¢ KOHTEKCTOM W3 PEAIbHOW JKU3HHU.

BbINYyCKHMK MOJYYUT BO3MOKHOCTh HAYYUTHCH:

- pemiaTh KOMOMHUPOBAHHBIE 33]]a4M C IPUMEHEHUEM (POPMYJT N-TO WieHa U CyMMbI N IEPBBIX WICHOB apU(PMETUYECKON U
r€OMETPUYECKON MMPOTPECCHUM, IPUMEHSA IIPU 3TOM aIapaT YpaBHEHUN U HEPABEHCTB;

- IOHUMATh APUPMETHUECKYIO U T€OMETPUUECKYIO MPOTPECCUM KaK (PYHKIIMHM HATypaIbHOIO apryMEeHTa; CBSI3bIBATh
apu(pMeTUYECKYIO MPOTPECCHUIO C IMHEHHBIM POCTOM, TEOMETPUUYECKYIO - C IKCIIOHEHIIMATIBHBIM POCTOM.

Pa3zgen «BepoATHOCTH M CTATHCTHKAY»

Onucamenvhaa cmamucmuka

OO0yuaromuiicsi HAyYUTCH:

- ACTIOJIh30BATh MPOCTEUIIINE CITOCOOBI MPECTABICHUS U aHAIM3a CTATUCTHICCKUX TaHHBIX.

BbInyCKHHK MOJYYUT BO3MOKHOCTD:

- MpUOOPECTH TIEPBOHAYATILHBIN OIBIT OPTaHU3aIlK cOOpa JAHHBIX TPH MPOBEACHUH OIPOCa OOIIECTBEHHOTO MHEHHUS,
OCYIIECTBJIATh UX aHAIIN3, IPEACTABIIATEH PE3YyIbTaThl ONPOCA B BUJIC TAOIHIIBI, JHATPAMMEI;

- HAyYHUTHCS IPUBOJIUTH COJICPIKATEIIBHBIC TPUMEPHI UCIIOJIB30BAHUS IS ONTMCAHUS JaHHBIX.

Cnyuaiinvie coobimus u 6eposAnHOCHb

OOyuaromuiicss HAyYMTCS:
-HaXxOJUTh OTHOCUTEIbHYIO YACTOTY U BEPOATHOCTH CIy4ailHOTO COOBITHSL.
BbInycKHUK MOJYYUT BO3MOKHOCTD:



-PUOOPECTH OTIBIT MIPOBEACHHS CITyYaHBIX SKCIIEPUMEHTOB, B TOM YHCJIE C IOMOIIBIO KOMITBIOTEPHOTO MOJICIMPOBAHUS,
HUHTEPIPETAIUN UX PE3YIbTaTOB.
Komounamopuka

OOyvaronuiicsi HAY4YUTCH:

-pelaTh KOMOMHATOPHBIC 33]]a4l HA HAXO0XKJICHHE YHUClIa 00BEKTOB WJIM KOMOMHAIUH.

BbInyCKHHK MOJYYUT BO3MOKHOCTh:

-HAYYUTHCS HEKOTOPHIM CIEITUATBHBIM MPUEMaM PEIICHUS KOMOMHATOPHBIX 3a/1a4.

Anemenn vl RPUKIAOHOU MAMEMAMUKY

Oo0yuaromuiicss HAy4YUuTCs:

- ACTIOJIK30BAaTh B X0JI¢ PEIICHHMS 33729 dJICMEHTAPHBIC TTPEICTABIICHUSI, CBSI3aHHBIE C MPUOIMKEHHBIMI 3HAYCHUSIMH BETHUNH
BbInyCKHHK MOJYYUT BO3MOKHOCTh:

- TIOHSTh, YTO YUCJIOBBIE TAHHBIE, KOTOPBIE UCTIOIB3YIOTCS JIJISl XapaKTEPUCTUKH O0BEKTOB OKPYIKAIOIIETO MUPA, SBIISIFOTCS
MIPEUMYIIIECTBEHHO MPUOIMKEHHBIMH, UTO 110 3aIMUCH MPUOIMKEHHBIX 3HAYCHUH, COAepKauXcsi B THGOPMAIIMOHHBIX
HMCTOYHHUKAX, MOXKHO CYAUTH O MOTPEITHOCTH MPUOIMKESHUS

- TIOHSATh, YTO MOTPEIIHOCTD PE3YJIbTaTa BBIYMCICHUH JTODKHA OBITH COU3MEPHMA C MOTPEITHOCTHIO0 UCXOTHBIX TAHHBIX.

Copep:kaHue yuebHoro npegmera

I'naBa 1 CBoiicTBa ¢pynkuuii. Kagparuunas ¢pynkuus (22 yaca)

Oynkius. CpoiictBa QpyHkiui. KBaapaTHeiil TpexuseH. PaznoskeHne KBaapaTHOTO TpexusieHa Ha MHOXKUTEIN. DyHKIHs y = ax2
+ bx + ¢, eé cBolicTBa u rpadguk. HepaBeHcTBa BTOPOM CTENICHHU C OJTHOU IepeMeHHo. MeTox nHTepBaioB. UeTHas u HeUeTHAS
bynkuus. Oynkuus y = xn. OnpezesieHne KOpHs n-il crenenu. Beiunciaenue KopHei n -il cTenexHu.

Llenb: paciiupuTh CBEICHUS O CBOMCTBAX (PYHKIMI, 03HAKOMUTH 00YYaIOLIUXCsl CO CBOMCTBAMHU



U TpaduKOM KBaapaTuyHOU QyHKIMHU, CPOPMUPOBATH YMEHHUE peliaTh HepaBeHCTBa BuAa ax2 + bx + ¢>0 ax2 + bx + ¢<0, roe a #
0 BBecTu MOHSATHE KOPHS N -i CTEIICHM.

B Hayaiie TeMBI CUCTEMATU3UPYIOTCS CBEACHUS O PYHKIMIX. [IOBTOPSIFOTCSI OCHOBHBIE IOHATHSL: (PYHKIIMS, apTyMEHT, 00J1acTh
omnpeaeneHus: GyHKIuH, rpaduk. JlaroTcs MOHATUS O BO3pACTaHUU U YOBIBaHUM (DYHKLIMHU, TPOMEKYTKAX 3HAKOTIOCTOSTHCTBA.
Tem cambiM co3naercsa 0aza Jy1sl yCBOCHHS KBapaTUUHON U

CTENEHHOW (PYHKIMH, a TaKXKe IS JaJIbHEHUIIero yriyoaeHnus QyHKIIMOHAIbHBIX NPEICTABICHUI IPU U3yUYEHUH Kypca anreopbl
Y HaJaJl aHaJu3a.

[ToAroTOBUTENBHBIM IIATrOM K U3YYEHHMIO CBOMCTB KBaIpaTUUHOM (DYHKILIUHU SIBIISIETCS TAKXKE PACCMOTPEHUE BOIpOca O
KBaJPaTHOM TPEXWICHE U €ro KOPHSX, BBIJICJICHUH KBalpaTa JAByWIeHa U3 KBaJIPaTHOIO TPEXWICHA, Pa3JI0KEHUH KBaIPATHOTO
TpeX4JIeHa Ha MHOKUTEIIH.

N3yuyenune kBapaTUYHON PYHKIIMM HAUMHAETCS C PACCMOTPEHHS PYHKIMU y=aX2, €€ CBOICTB U

ocoOeHHoCTel rpaduka, a TakKe JPyruxX YaCTHBIX BUJOB KBaIpaTUYHOU PYHKIIMHU — PyHKIIMU y=ax2+n, y=a(x-m)2. OTu
CBEJICHUS UCIIOJIB3YIOTCS MTPU U3YYEHUH CBOMCTB KBaJIpaTUYHON (PyHKLIMH 00111ero Buaa. BaxxHo, 4To0bl 00yvaromumecs noHsuiy,
47O rpadguk GyHKIMM y = ax2 + bx + ¢ MoxeT ObITh MOJIy4eH U3 rpaduka GyHKIHUH y = aXx2 ¢ TOMOILBIO JIBYX MapajijiesIbHbIX
nepeHocoB. [Ipuém noctpoenus rpaduxa pynkuun y = ax2 + bx + ¢ orpabarbiBatoTCsl HA KOHKPETHBIX pumepax. [Ipu stom
0c000€e BHUMaHUE cleaAyeT YAeIUTh ((OPMUPOBAHUIO Y OOYUAIOLIUXCS YMEHHS YKa3bIBaTh KOOPAMHATHI BEPIIMHBI 1apaloJIbl, €€
OCb CUMMETpPHH, HalpaBJieHUE BETBEH mapadobl.

[Ipu n3ydyeHuu 3Toi TeMbl JaibHEIIee pa3BUTHE MOTYyYaeT YMEHUE HAXOUTh MO rpaduKy MPOMEKYTKHA BO3paCTaHUS U
yObIBaHUS (PYHKIIMH, & TAKKE MPOMEKYTKH, B KOTOPHIX (PYHKIIUS COXpaHSIET 3HAK.

dopMupoBaHUE YMEHHI periaTh HepaBeHCTBA Bua ax2 + bx + ¢>0 ax2 + bx + ¢<0, rne a # 0,

OCYUIECTBJISIETCS C OTIOPO Ha CBelIeHUs O Tpaduke KBaJApaTUUHOU PYHKIMU (HampaBlieHUE BETBEH MapaboJibl €€ paclooKEeHUe
OTHOCHUTEJIbHO ocH OX).

OOyuarommuecs 3HaKOMSTCS ¢ METOJIOM UHTEPBAJIOB, C TIOMOIIBIO KOTOPOTO PEIIAIOTCS HECIOKHBIE palliOHATbHbIE HEPABEHCTBA.
OOyuarommuecs 3HaKOMSTCS CO CBOWCTBAMHU CTEMEHHON (YHKIIMH y=XN IPH YETHOM U HEUETHOM HATypaJbHOM IOKa3aTese n..
Boaurcs noHstue KOpHsS n-i CTENEHMU.



I'naBa 2 YpaBHeHHs1 1 HEPABEHCTBA C 0HOM nepeMeHHOH (14 yacoB)

[enbie ypaBHEHUS. YpaBHEHHUE C IBYMsI IEpEMEHHBIMU U ero rpaduk. Cuctembl ypaBHEHUH BTOpOii cTeneHu. Pemenne 3aga4 ¢
MOMOIIBIO CUCTEM YPABHEHHUI BTOPOM CTETIEHU.

Lenp: cucTeMaTu3npoBaTh U 00OOIIUTH CBEICHHSI O PEIICHUH LIETBbIX C OJIHOM NEPEMEHHOM, BEIpA00TAaTh YMEHHUE peliaTh
IIPOCTENIINE CUCTEMBI, COAEPKAIINE YPABHEHUE BTOPOM CTENEHHU C IBYMsI IEPEMEHHBIMA, U TEKCTOBBIE 3a]1a4U C IIOMOUIBIO
COCTaBJICHUS TAKMX CUCTEM; BbIpaOOTaTh yMEHHUE pEeIIaTh IPOCTEHIINE CUCTEMBI, COAEPKAIINE YPABHEHUE BTOPOU CTENIEHH C
IBYMs IIEPEMEHHBIMU, U

TEKCTOBBIE 33/1a4 C IIOMOLIBIO COCTABJICHUS TAKUX CUCTEM.

B 310l Teme 3aBepiiaeTcs n3y4eHrne paluoOHAIbHBIX YPABHEHUN C OAHOW EPEMEHHON. B CBA3M € ’TUM ITPOBOAUTCS HEKOTOPOE
0000111eHrE U yTIIyOJieHuEe CBeIeHUI 00 ypaBHEHUSIX. BBOJSATCS MOHSTHS 1IETIOTO PAllMOHATIBLHOTO YPAaBHEHUS U €r0 CTETICHHU.
OOyyaroiuecs 3HaKOMSITCA C PEIIEHUEM YPaBHEHUW TPEThE CTENEHH U YETBEPTOM CTENEHH C MTOMOILBIO Pa3JIOkKEHUS Ha
MHOYKUTEIN U

BBEJICHUS BCIIOMOTATEIbHON ITEPEMEHHOM.

Merton pelieHuss ypaBHEHHN ITyTeM BBEICHHS BCIIOMOIaTEIbHbIX IIEPEMEHHBIX

byner mmpoko ncnosib30BaThCs AJAIbHEUIIEM IIPU PELICHUN

TPUTOHOMETPUUECKUX, TOTapU(PMHUUECKUX U IPYTHX BUJOB YPABHEHUI.

B nannHoi1 Teme 3aBepiiaeMcsa H3y4eHUE CUCTEM YPAaBHEHUH C ABYMS. TepeMEeHHbIMU. OCHOBHOE BHUMAHHUE YAEISAETCA CUCTEMAM,
B KOTOPBIX OJTHO U3 YPAaBHEHUH IIEPBOM CTEIIEHU, & IPYyTrO€ BTOPOU.

N3BecTHBIN 00yyaromumMes crnocod MmoJCTaHOBKUA HAXOIUT 3/1€Ch JalbHEMIIee MPUMEHEHNUE U TTO3BOJISIET CBOAUTH PELICHUE
TaKUX CUCTEM K PELICHUIO KBaIPAaTHOTO YPABHEHHS.

O3HakOMJIEHHE 00YYAIOIIUXCS C IPUMEPAMU CUCTEM YPaBHEHUH € ABYMs NIEPEMEHHBIMH, B KOTOPbIX 00a ypaBHEHUSI BTOPOii
CTEIEHH, JOJKHO OCYIIECTBIATHCS C JOCTATOYHON OCTOPOKHOCTBIO U OTPAHUYMBATHCS IPOCTENILIMMU ITIPUMEPAMH.
[IpuBneueHne U3BECTHBIX OOYYAIOIIMMCS TPAPUKOB MO3BOJSET MPUBECTH



[Tpumeps! rpaduueckoro pemeHus cucreM ypaBHeHU. C IOMOIIBIO rpa@UuecKUX NpeCTaBICHUN MOKHO HATJISIHO 110Ka3aTh
00y4aroluMcs, 4YTO CUCTEMBI IBYX YPAaBHEHUH C IByMsl IEPEMEHHBIMH BTOPOM CTETIEHU MOTYT UMETh OJIHO, JIBa, TPHU, YETHIPE
pELICHUS WIX HE UMETh PEIICHUMN.

Pa3paboTaHHblil MATEMAaTHYECKHUI anmnapar MO3BOJSET CYIIECTBEHHO PaCIIMPUTh

Kitacc conmepxarenbHbIX TEKCTOBBIX 33/1a4, PEMIAEMBIX C IIOMOIIBIO CUCTEM YPaBHEHUI.

I'naBa 3 YpaBHeHusI M HEPABEHCTBA C ABYMH NepeMeHHbIMU (17 yacoB)

VYpaBHeHUE ¢ ABYMs IEPEMEHHBIMU U ero rpaduk. CUCTeMbl ypaBHEHUIM BTOPO CTETIECHHU.

Pemenue 3a1a4 ¢ MOMOIIBIO CUCTEM YpaBHEHHM BTOpo# cterneHu. HepaBeHCTBa ¢ IByMsI IEPEMEHHBIMHU U UX CHUCTEMBI.

I] e 1 » — BBIpabOTaTh YMEHUE peIIaTh MPOCTEHIIINE CUCTEMBI, COJIEPKAINE YPaBHEHHE BTOPOI CTETIEHH C IBYMS
MEPEeMEHHBIMH, U TEKCTOBBIC 33]]a4M C TIOMOIIBIO COCTABICHUS TAKUX CHCTEM.

B nanHo# Teme 3aBepiiaeTcs u3yuyeHUe CHCTEM ypaBHEHUH C ByMs miepeMeHHbIMH. OCHOBHOE BHUMAHUE YCNAETCS CUCTEMAaM,
B KOTOPBIX OJTHO U3 YPAaBHEHUH NIEPBOM CTEINEHHU, a IPYTrOe BTOPOM.

W3BecTHBIN ydamumMmces: crocod MoACTaHOBKY HAXOAMT 3/1€Ch AalibHEHIIIee TPUMEHEHNE U MO3BOJISIET CBOJUTH PEIIEHUE TaKUX
CUCTEM K PEIICHHUIO KBaIPATHOTO YPaBHEHMUs. Y Yalluecs JOHKHBI yMETh PeIlaTh CUCTEMBI JIBYX YPAaBHEHUM C JBYMSI
NepeMEHHBIMH, YKa3aHHbIE B coJiep kaHuu. Pemarh

TEKCTOBBIC 33J1a4 AITreOPandecKiM CIIOCOOOM: MEPEXO0IUTh OT CIIOBECHON (hOPMYITHPOBKH YCIOBUS 33/1a4H K alreOpandecKkoi
MOJIETIN ITyTEM COCTAaBJICHHUS CHCTEMBI YPaBHEHUH; PeIlIaTh COCTABICHHYIO CUCTEMY YpaBHEHUH; HHTEPIIPETUPOBATh PE3yJIbTAaT.
Pemmath cucTeMbl HEPaBEHCTB C ABYMsI

MIEPEMEHHBIMH.

I'nasa 4 IIporpeccun (15 1yacos)



ApudmeTtrueckas u reomeTpuyeckas nporpeccud. @opmMyibl n-ro 4ieHa ¥ CyMMBI IEPBBIX N WIEHOBIporpeccuu. beckoneuHo
yObIBaro11asi FeOMETpUYEcKasi MPOrpecCHUsl.

Lenb: nate noHATUSA 00 apUPMETUUECKON U TEOMETPUUECKOM IPOrPECCUsIX KAK YHUCIOBBIX MTOCIEA0BATEIBHOCTAX 0CO00T0 BUAA.
IIpy n3ydyeHnun T€MbI BBOAUTCA IIOHATUE TIOCIIEI0BATEIIBHOCTH, PAa3bsICHAETCS CMBIC TEPMHUHA «N-1 WIEH ITOCIEA0BATEIbHOCTIY,
BbIpa0aThIBAE€TCA YMEHUE UCII0JIb30BATh HHAEKCHOE 0003HAUECHHE.

DTHU CBEJIEHUS HOCAT BCIIOMOTATENIbHBIN XapaKTep U UCHOJIb3YIOTCS I U3YUEHUsT apu(PMETUUECKON U T€OMETPUIECKOM
IIPOTPECCH.

Pabora ¢ popmynamu n-ro ujieHa ¥ CyMMbI IIEPBBIX N WIEHOB IPOTrPECCUI, TOMUMO CBOETO OCHOBHOT'O Ha3HAUYEHHUS, TO3BOJISIET
HEOJHOKPATHO BO3BPAILATHCS

K BBIYHMCIICHUSIM, TOXK/IECTBEHHBIM NPEOOPA30BaHUIM, PEIICHUIO YPAaBHEHNUHN, HEPABEHCTB, CUCTEM.

PaccmarpuBaroTcst XapaKTepuCTUYECKHE CBOMCTBA apu(PMETHUECKOW U TEOMETPUUYECKON IPOrPECCHIA, YTO MO3BOJISET PACIIUPUTH
KpyT IpeIlaraeMbIx 3a7a4.

I'naBa S JieMeHTHI KOMOMHATOPUKHU M TeOpuH BepositHocTel (13 yacos)

KomMOunaropnoe npaBuiio ymHoxkenus. [lepectanoBku, pamenienus, couetanusi. OTHOCUTEIbHAS YaCTOTa U BEPOSITHOCTh
CITy4aliHOTO COOBITHSI.

[{enn: 03HAaKOMUTH O0YYAIOIINUXCS C TTOHITHSIMU NIEPECTAHOBKH, PA3MEIICHHs], COYETAHUS U COOTBETCTBYIOIUMH (DOpMyIIaMu 1St
MOJICUETa WX YMCJIa; BBECTH IMOHSATHS OTHOCHTEIIBHON YacTOTHI M BEPOSTHOCTH CIIYIaHOTO COOBITHS.

N3yueHne TeMbl HAUMHACTCS C PEIICHHS 3a7a4, B KOTOPBIX TPeOYyeTCsl COCTaBUTh T€ WU MHbIC KOMOWHAIIMH SJICMEHTOB M.
MOJICUMTATh WX YKCII0. Pa3bsicHsAeTCS KOMOMHATOPHOE MTPaBUJIO0 YMHOKECHHSI, KOTOPOE MCIIOJTHATCS B JATBHEHIIIEM MPU BBIBOJIC
dbopmyn aiis moacuéTa YMcia MepecTaHOBOK, pa3MeNIeHU u codeTanuil. [Ipu n3yueHnn qaHHOTO MaTtepraia HeoOX0IUMO
oOpaTUTh BHUMAaHUE

0OyJaronuxcsi Ha pa3Iudue TOHITHH «Pa3MeIeHNue» U «COUYeTaHney, CHOPMHUPOBATh Y HUX YMEHUE OMPEEIsNTh, O KAKOM BUJE
KOMOWHAIIUN UIET peyb B 3a/1a4e.



B nanHO# Teme o0yyaroniyecst 3HaKOMSITCSI ¢ HAYaJIbHBIMH CBEJICHUSIMU U3 TEOPUU

BEPOSATHOCTEW. BBOIATCS MOHATHUS «CaydailHOE COOBITHEY», KOTHOCUTENIbHAS YACTOTa», «BEPOSITHOCTD CIIy4allHOTO COOBITUS.
PaccMaTpuBaroTCsi CTaTUCTUYECKUM U KJIACCUYECKHM MOAXO0/IbI K ONPENETICHUIO

BEPOSATHOCTH CIy4aiHOro coObITHsA. BaxkHO 00paTUTh BHUMaHKUE 00y4alOIIUXCsl HA TO, YTO KJIACCUYECKOE OIIPEeIICHUE
BEPOSITHOCTH MOYHO IMPUMEHATH TOJIBKO K TAKUM MOJENSIM PEATTbHBIX COOBITUM, B KOTOPBIX BCE HCXObI SBIISIOTCS
PAaBHOBO3MOXHBIMH.

IHoBTOpenne(21 yacos)

Lens: [ToBTOpEeHue, 0000IICHIE U cUCTeMaTH3allus 3HAHUH, YMEHUN U HABBIKOB 32 KypC
anreOpbl OCHOBHOM 00111€00pa30BaTEeIbHON IIKOJIBI.

TEMATHUYECKOE INTAHUPOBAHHUE YYEBHOI'O MATEPUAJIA

Ne m\im Conepxanue Marepuasa KonuuectBo
4acoB
1 CaoiictBa pyHkiuu. KBanpatuunas pyHkuus 22
2 YpaBHEHME U HEPABEHCTBA C OJTHOW MEPEMEHHOMN 14
3 VYpaBHEHUS U HEPABEHCTBA C JIByMsI IepeMeHHbIMUA | 17
4 Apudmernueckas ¥ reomeTpuueckas nporpeccun. | 15
3) DNeMeHTbl KOMOMHATOPUKU U TEOPUU 13
BEPOSATHOCTEU
6 [ToBTOpEHUE 21
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