MyHununajabHoe 010/:KeTHOe 0011e00pa3oBaTeibHOE YUpesKIeHne
«JloOpymuHcKas cpeanss mkosa» Cakckoro paiiona Pecnyoanku Kpbim

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
PykoBoautens MO 3amMecTUTEINb TUPEKTOPa [Tpukas «31» aBrycra 2022 r. Ne 153
T. 0. KopoBkuHa MBOY «JloOpymmHckas cpeansis Hupextop MBOY «/loOpymmHckas cpeansis
IOIHChH ®1O IIKOJIa» LIKOJIa»
Iporokon 3acenanust LIMO C.A. ITounBanuHa P.C. Topybapa
«30» aBrycta 2022 1. Ne 4 TO/IITUCH ®UO HOIIHUCH ®UO

«31» aBrycta 2022 1.

PABOYAA ITPOI'PAMMA

[Ipenmer ainredpa
YpoBeHb 0a30BbII

VYuutene Cennmamerona |'vibHapa KamuinesHa
®.1.0. yunrensa-pa3paboTunka

Knacc 7-9
Cpoxk peanuzanuu TPU rojaa

KosmnmuectBo yacos:
Becero 306 4y.;BHememo 3 u.

[IporpamMma cocTaBieHa B COOTBETCTBUH ¢ TpeOoBaHUSAMHU DenepaibHOTO TOCYyIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHapTa OCHOBHOTO
oO1ero o0pa3zoBaHusi, Ha OCHOBE aBTOPCKOM mporpammel T. A. BypmuctpoBoii. Anredpa. CoOopHuk pabouux nporpamm 7 — 9 knacchl:
rocoobue i yuutesnen odmeoopazoBaTebHbIX opranuzanuii/ coct. T.A. Bypmuctposa. — 2-e uza. - M.: [Ipocsemenue, 2014r.
VYuebnuku: MakapeiueB FO.H., Munmok H. I'., Hemxos K. U. U ap. «Anrebpa 7 xin.», «Anredpa 8 iy, «Anreopa 9 xi» —
M.:IIpocBemienue, 2014 r.

Joopymnno, 2022

1



PABOYAS ITPOI'PAMMA 110 AJITEBPE 7-9 KIIACCBI (®I'OC 000)
Bcero 306 yacos (102 yaca - 3 yaca B HeleJII0 B Ka:K/I0M KJiacce)

IIVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA YYEBHOI'O ITIPEIMETA

PAIHMOHAJIBHBIE YUCJIA

BeinmyckHUK Hay4uTCs:

1) noHUMaTh 0COOEHHOCTH ECSITUYHON CUCTEMbI CUMCIICHMUS;

2) BIa€Th MOHATUSIMU, CBSI3aHHBIMU C IETMMOCTBIO HaTypaJIbHbIX YUCEIL;

3) BeIpaXkaTh YKclia B SKBUBAJICHTHBIX (OpMax, BEIOMpast HarboJsiee MOoAXOSIIYI0 B 3aBUCUMOCTH OT KOHKPETHOM CUTYaIHH;

4) cpaBHUBATh U YIOPSA0YMBATh PAllMOHAJILHBIE YMCIIA;

5) BBINOJHATH BBIYMCIICHUS C PAllMOHAJIbHBIMU YUCIIAMHU, COUYETasl YCTHbIE U MMCbMEHHBIE IPUEMBI BBIUNCIEHUM, TPUMEHSTh KaJIbKYIISITOD;

6) MCIIOJIb30BATh MOHATHS U YMEHUS, CBA3aHHbBIC C MPOMOPLUOHAIBHOCTbIO BEIMUYMH, IPOLEHTAMU B XOJ€E PELICHUs MaTeMaTHYeCKUX 3a/]ad U 3a7ad U3
CMEXHBIX ITPEIMETOB, BBIIIOJHATH HECJIOKHBIE IPAKTUYECKUE PACUETHL.

Buinycknux nonyuum 603modcHocms:

7) RO3HAKOMUMBCSL C NOSUYUOHHBIMU CUCTNEMAMU CYUCTEHUs C OCHOBAHUAMU, omauyHbimu om 10;

8) yenybumo u pazeume npeoCmasieHus. 0 HAMmypaibHuIX YUCIAX U CEOUCMBAX OENUMOCTU,

9) Hayuumuvcsa UCnoIb308amMb NPUEMBL, PAYUOHATUIUPYIOWUE BbIYUCIEHU, NPUOOPeCmU NPUBLIYKY KOHMPOIUPOBAMb GbIYUCTEHUS, 8bIOUPAs NOOXOOAUWULL
ons cumyayuu cnocoo.

JEMCTBUTEJBHBIE UUCJIA

BbInmyckHUK Hay4uTCS:

1) ucronb30BaTh HaYaIBHBIE MPE/ICTABICHUS O MHOXKECTBE JICHCTBUTEIBHBIX YHCET;

2) BIaeTh MOHATHEM KBAIPATHOTO KOPHSI, IPUMEHSTH €r0 B BHIYUCICHUSX.

BoinyckHuk noayyum 603modcHOCIb.!

3) pazeums npedcmasienue 0 YUcie U YUCI08bIX CUCEMAX OM HAMYPAIbHbIX 00 0eliCIEUMENbHbIX YUCe]l; O POIU BbIYUCIEHUN 8 YeTI08e4eCKOU NPAKMUKe;
4) pazeums u yenyoume 3Hauus 0 0eCAMUYHOU 3aNUCU OelCMBUMENbHbIX Yucell (nepuoduteckue u Henepuoouieckue opoou,).

N3MEPEHUSA, IPUBJINKEHU S, ONEHKHU

BelIlTyCKHHMK Hay4dnuTCA:

1) ucnonb30BaThk B X0JI€ PEIICHUs 33a/1a4 dIIEMEHTapHBIE IPECTABICHHS, CBSI3aHHBIE C TPUOIIKEHHBIMU 3HAYCHUSIMH BEJTUYUH.
Buinycknux nonyuum 603moxicHocmb.:



2) noHams, YmMo uUCIOo8ble OaHHble, KOMOpble UCHONb3VIOMCA 0Nl XAPAKMEPUCMUKU 00BEKMO8 OKPYICAIOue20 Mupd, SAISIMCs NPeumyuecmeenHo
NPUOTUNCEHHBIMU, YMO RO 3ANUCU NPUOTUNCEHHBIX 3HAYEHULL, COOEPIHCAUUXC 8 UHDOPMAYUOHHBIX UCTOYHUKAX, MOJICHO CYOUMb O NOSPEUHOCMU
npuOIUINCEeHUS,

3) noHams, YMo noepeuHoOCmb pe3yibmama GblYUCIeHUL OONINHCHA ObIMb COUBMEPUMA C NOSPEUHOCTBIO UCXOOHBIX OAHHBIX.

AJITEBPANYECKHUE BbIPA’KEHUSA

BrlIlTyCKHHMK HayduTCs:

1) BnasieTh MOHITHSIMH «TOXJIECTBO», «TOXIECTBEHHOE MPEOOPA30BAHKEY, PEIIATh 3a/1a4H, COoIepKalue OyKBeHHbBIE TaHHbIC;, padoTaTh ¢ popmyrnamu;

2) BBINOJHATH MpeoOpa3oBaHus BRIPAXKEHUN, COJEPKAIIMX CTEIICHHU C IIeJIbIMU IT0Ka3aTeIsIMU U KBaJpaTHbIE KOPHH,

3) BBINOJNHATH TOXKIECTBEHHbIC MPEOOPA30BaHMs PAIMOHATIBHBIX BBHIPAKEHUN HA OCHOBE MPABUJ JIEHCTBUN HAJ MHOTOWICHAMH M aire0panvyecKuMH
IpOoOsSMH;

4) BBINIOTHSATH Pa3li0KeHNE MHOTOYICHOB HA MHOYKHUTEIIH.

Buinyckuux nonyuum 603modHcHocms.

5) Hayuyumwvcs 6bINOAHAMb MHO20UIA208bLE NPEOOPA308AHUS PAYUOHATLHBIX GbIPANCEHUN, NPUMEHSISA WUPOKUL HADOP CnocoO08 U NPUEMOS;

6) npumeHamv MONCOECMBEHHbIE NPeoOPa308anus O peuwleHuss 3a0ad U3 pPAa3ludHblX pazoenos Kypca (Hanpumep, OAs  HAXOHCOEHUs
Haubo1bue20/HauUMeHbULe20 3HAUEHUS GbIPANCEHUSL).

YPABHEHUA

BbImycKHUK HayqnTCS:

1) pemaTh OCHOBHBIE BU/IbI PAllMOHAIBHBIX YPAaBHEHUI C OJJTHONM NEPEMEHHOM, CUCTEMBI IBYX YPaBHEHUH C IByMs IE€PEMEHHbBIMU;

2) MOHMMATh YpaBHEHHE KaK BOKHEHITYI0O MaTEMaTHYECKYI0 MOJEIb I OMUCAHUS M U3yYCHUsT pa3HOOOPA3HBIX PEaTbHBIX CUTYaIlUi, PelIaTh TEKCTOBbIC
3a/1auu anreOpandecKuM METOI0M;

3) npuMeHsTh rpapuuecKue NpeiCTaBIeHus Ul UCCIIeI0BaHNsl YPaBHEHHM, UCCIeIOBaHMSI U PELICHUsI CUCTEM YpaBHEHHH ¢ IByMsI I€peMEHHBIMHU.
Buinyckuux nonyuum 603modncHocms.

4) oenrademv cneyuanrbHLIMU NPUEMAMU DeUuleHUsi VPABHEHUU U CUCmeM YPABHEeHUll, Y8ePeHHO NPUMEHAMb annapam YpPasHeHull O0Js peuleHus
PA3HOOOPA3HBIX 3a0ay U3 MAMEMAMUKU, CMENCHBIX NPeOMemo8, NPAKMUKU,

5) npumensmo epaghuueckue npedcmasieHus 0 UCCIEO08AHUSA YPABHEHUL, CUCIEM YPABHEHUL, COOepICauux OyKeeHHble KOIPDUYUeHMb.

HEPABEHCTBA

BrIlTyCKHHK Hay4duTCA:

1) noHUMAaTh U MPUMEHATH TEPMUHOJIOTHIO U CUMBOJIUKY, CBS3aHHBIE C OTHOIIIEHUEM HEPABEHCTBA, CBOMCTBA YHCIOBBIX HEPABEHCTB;

2) peliaTh JIMHEHHbIE HEPABEHCTBA C OJIHOM MepeMEHHON U UX CUCTEMBI; PellaTh KBaJpaTHbIE HEPABEHCTBA C OMOPOW Ha rpaduyecKue npeacTaBIeHUs;
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3) IpUMEHATH anmapar HEPaBEHCTB JJIs PEIICHUS 3374 U3 Pa3IMYHbIX Pa3aesioB Kypca.

Buinycknux noayuum 603mMoMCHOCMb HAYUUMbCA:

4) paznoobpasznvim npuémam 0oKazamenbCmea Hepasencme,; Y8epenHo NPUMEHAMb annapam HepaseHcma 0Jis peuleHusl pa3Ho0OPAa3HbIX MAMeMamuyecKux
3a0ay u 34044 U3 CMENCHbIX NPEOMEmMOos, NPAKMUKU,

5) npumensimo epaghuueckue npedcmasieHus 0l UCCIEO0B8AHUSL HEPABEHCME, CUCTEM HEePABEHCMS, codepicaujux DyKeeHHble Ko3pduyuenmuvl.

OCHOBHBIE ITOHATHUSA. YNCJIOBBIE @ YHKIINN

BrllTyCKHHMK Hay4duTCs:

1) noHUMaTh U UCII0JIb30BaTh (DYHKIIMOHAIBHBIE TIOHATHS U A3bIK (TEPMUHBI, CHMBOJINYECKHE O003HAYECHHUS);

2) cTpouTh TpadUKH 3IeMEHTAPHBIX (PYHKIIHI; HCCIe10BaTh CBOMCTBA YUCIOBBIX (DYHKIIMI Ha OCHOBE M3YyYEHUs MOBEIEHUS UX TPa(UKOB;

3) noHMMaTh QYHKLHIO KaK BXKHEHIIYI0 MAaTeMaTHUECKYIO MOJIEJb JJIsl ONMCAHMS IIPOLIECCOB U SIBJICHUN OKPYXAIOILEro MUpa, IpUMEHSTh
(GYHKIMOHATIBHBIN SI3BIK U1l ONMCAHMS U UCCIIEIOBAHUS 3aBUCUMOCTEH MeXly (PU3MUECKMMU BETUYHMHAMU.

Buinyckuux nonyuum 603mMo4CHOCb HAYYUMBCA:

4) npoooums uccredosanus, ceésA3anHble ¢ U3yueHuemM C60UCME PYHKYUL, 8 MOM HUCTe C UCHONb308AHUEM KOMNbIOMEPA, HA OCHO8e 2PAPUKOE U3)YUEHHBIX
@yuxyuti cmpoums 6onee clodxCHbIE 2pAPUKU (KYCOUHO-3A0AHHbLE, C «BbIKOJIOMbBIMUY MOYKAMU U M. N.);

5) ucnonvzosame QynxkyuonanbHbie npedCmasienus u ceoUCmMea GYHKYUll 0isl peuleHus MamemMamuyeckux 3a0ay u3 pasiuidtslx pazoenos Kypcd.

YUCJIOBBIE ITOCJIEJOBATEJBHOCTH

BbInyckHUK Hay4dHUTCS:

1) noHMMAaTh U UCOIB30BATh SI3bIK MOCIIEI0BATENBHOCTEN (TEPMUHBI, CHMBOJIMYECKHE 0003HAYECHHUS);

2) NpUMEHSTh (POPMYJIbI, CBSI3aHHBIE C ApU(PMETUUECKON U TeOMETPUUECKOMN IIPOrpeCcCUsiMU, U armapar, cCGOpPMUPOBAHHBIN NPU U3YUYEHUU JAPYTUX
pas3zenoB Kypca, K pelIeHHIO 3a/1a4, B TOM YUCJIE C KOHTEKCTOM U3 PeaJIbHON XKHU3HH.

Buinycknux nonyuum 603mMoicHoCmsb HAYUUMbCA:

3) pewiams KOMOUHUPOBAHHbBLE 3A0AYU C NPUMEHEHUEM POPMYI N-20 UNIeHA U CYMMbL NEPEbIX N YIeHO8 apUupMemuyecKoll i 2eoMempuyecKol npocpeccutl,
NPUMEHSSL NPU DMOM ANNapam ypasHeHutl U HepageHcms;

4) nonumamo apugpmemuyecKyo u 2eoMempuieckyio npozpeccuu Kaxk GQyHKyuu HamypaibHo20 ape2yMeHma,; ceA3bl6ams

apugmemuyeckyro npozpeccuio ¢ IUHeUHbIM POCHOM, 2EOMEMPUUECKVIO — C IKCHOHEHYUATIbHLIM POCHOM.

OINUCATEJIbBHASA CTATUCTUKA

BLIHyCKHI/IK HAaY4YUTCA UCIIOJIB30BATh HpOCTCfIHlH@ CITIOCOOBI MMPEACTABJIICHUA U aHAJIN3a CTATUCTUYCCKUX NAHHBIX.

BblnyCKHuK noyvyum 603MOANCHOCNb npuo6pecmu I’lepGOHClllaﬂbelﬁ onslm opeanusayuu c60pa OQHHbIX npu npogedeHuu onpoca 061/[4€C7}’Z8€HH020 MHEHUA,
ocywecmenims UxX auaius, npedcmaeﬂﬂmb pe3yilbmamsl onpoca 6 suoe ma6ﬂuubz, OUGZPGMMbZ.
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CJIYUYAHUHBIE COBBITHUA U BEPOATHOCTD

BbImyCKHUK HAY4HTCSl HAXOUTh OTHOCUTENBHYIO YaCTOTY M BEPOSTHOCTh CIIyYaiHOTO COOBITHS.

Buinycknux nonyuum 603modxcHocms npuobpecmu onvim nposeoeHUs Cy4aunblx IKCNePUMEHMO8, 8 MOM YUCe ¢ NOMOWbIO KOMNbIOMEPHO20
MOOenuposans, UHmepnpemayuu ux pe3yiomamos.

KOMBHUHATOPUKA
BbImyCKHUK Hay4nTCs pemaTh KOMOMHATOPHBIE 33124 HA HAXOXKICHUE YUCIa 00bEKTOB MM KOMOMHAIUHA.
Buinycknux noayuum 603mMoiCHOCb HAYYUMbCA HEKOMOPbIM CHeYUATbHbIM NPUEMAM PeUuleHUss KOMOUHAMOPHBIX 3a0ad.

ITporpamma oGecrieurBaeT JOCTHKEHUE CIEIYIOLNX PE3YJIbTaTOB OCBOCHHS 00pa30BaTEIbHOM IPOrpaMMbl OCHOBHOT'O 001Ier0 00pa30BaHus:
JUYHOCHMHbIE:

1) copMHUPOBaHHOCTH OTBETCTBEHHOI'O OTHOLLICHUS K YUYEHHIO, TOTOBHOCTb U CIIOCOOHOCTH 00YyYarOIUXCs K CAMOPAa3BUTHIO U CAMOOOPA30BaHUIO Ha
OCHOBE MOTHBAIIMHU K 00YUYEHHIO U T03HAHUIO, BEIOOPY AajbHelero oopa3oBanus Ha 6a3e OpUEHTHUPOBKH B MUpPE Ipodeccuil 1 mpodeccuoHaIbHbIX
IPEANOYTEHUH, 0CO3HAaHHOMY IIOCTPOEHUIO HHANBUIYAIbHOM 00pa30BaTeIbHOM TPAEKTOPUH C YUETOM YCTOMUMBBIX IO3HABATEIIbHBIX HHTEPECOB;

2) chopMHPOBAHHOCTH LIEIIOCTHOTO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTHKH;

3) copMHUPOBaHHOCTH KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHUH U COTPYIHUYECTBE CO CBEPCTHUKAMU, CTAPIIMMH U MJIAJALINMHU, B
00pa3oBaTeNbHON, OOIIECTBEHHO M0JIE3HON, ydeOHO-UCCIIe10BaTEIbCKON, TBOPUECKON U IPYTUX BUAX JESITEIbHOCTH;

4) yMmeHue ACHO, TOYHO, TPaMOTHO M3JIaraTh CBOM MBICIIH B YCTHOM M MMCbMEHHON pedH, HOHUMATh CMBIC]I IOCTaBJIEHHON 3a7auil, BEICTPaUBATh
apryMeHTaluIO0, IPUBOJUTH IPUMEPHI U KOHTPIPUMEDHI,

5) nmpesacTaBieHUE O MaTeMaTUYECKON HayKe Kak cdepe uelnoBeuecKoil 1esTeIbHOCTH, 00 3Tanax e pa3BuTHs, 0 €€ 3HAUMMOCTH JUISl pa3BUTHUS
LUBUWIN3ALUY;

6) KPUTUYHOCTb MBILICHHS], yMEHUE Paclio3HaBaTh JOIMUECKH HEKOPPEKTHbIE BHICKA3bIBAHUS, OTJINYATh TUIIOTE3Y OT (aKTa;

7) KpeaTUBHOCTh MBIIIJICHUS, MHUIIUATHBA, HAXOJUUBOCTb, aKTUBHOCTb IIPU PELICHUN aJlre0pandeckux 3a/1ad;

8) yMeHHe KOHTPOJIMPOBATh MPOLIECC U Pe3yIbTaT yueOHOW MaTeMaTHUECKON AesITeNbHOCTH;

9) cr1ocOGHOCTH K SMOLIMOHATIBHOMY BOCIIPUATHIO MATEMaTHUECKUX OOBEKTOB, 3a1ay, PEIICHUH, pacCy X IeHU.

MemanpeOMemele:
1) YMCHHEC CaMOCTOATCIIBHO TNIAHUPOBATH AJIbTCPHATUBHBIC ITYTU NOCTHIKCHUS ueﬂeﬁ, OCO3HAaHHO BBIGI/IpaTL HanOoJce 3(1)(1)CKTI/IBHBIG CITIOCOOBI pCUICHUA
yLIC6HBIX 1 MMO3HaBaTCJIBHBIX 3a1a4;



2) yMeHHe OCYIIECTBIATh KOHTPOJIb 110 PE3yIbTATy U MO CHOCO0Y ACHCTBUS Ha YPOBHE MPOM3BOJILHOIO BHUMAHHUS M BHOCHTH HEOOXOIMMbIE KOPPEKTUBEI,

3) ymMeHHe aIeKBaTHO OIICHUBAThH MPABMIIBHOCTD MM OMIMOOYHOCTH BBITIOJIHEHUS YUeOHOH 3a1a4H, €€ 0ObEeKTUBHYIO TPYAHOCTh U COOCTBEHHBIE
BO3MOKHOCTH €€ pelleHNs;

4) oco3HaHHOE BIIA/ICHUE JIOTHUECKUMHU JICHCTBUAMU OIpEeNICHHs MOHATUH, 00001ICHNS, YCTAHOBJICHUS aHAJIOTHA, KI1acCU(PUKAIIUH HA OCHOBE
CaMOCTOSITENILHOTO BbIOOpa OCHOBAHUH U KPUTEPHUEB, YCTAHOBJICHHUSI POJI0O-BUAOBBIX CBS3€El;

5) yMeHue ycTaHaBIMBATh IPUYMHHO-CIIEICTBEHHBIE CBSA3H; CTPOUTD JIOTHUECKOE PacCyKIeHUE, YMO3aKIt0UeHHe (MHAYKTUBHOE, TEAYKTUBHOE U 110

aHAJIOTUU) U BBIBOJIBL;

6) yMeHUe cO3/1aBaTh, IPUMEHSTh U TPEOOPa30BbIBATh 3HAKOBOCUMBOJIUYECKHE CPEICTBA, MOJIEIH U CXEMBbI JJIsl pelIeHUs] Y4eOHbIX U MO3HABATEJIbHBIX
3ajauy;

7) yMeH1E OpraHU30BbIBATh YUEOHOE COTPYJHUYECTBO U COBMECTHYIO JIEATENBHOCTh C YUUTEIEM U CBEPCTHUKAMU: ONPEAEIATH LI€NU, pacipeleeHue
(GYHKIMH B poJiei Y9aCTHUKOB, B3aMMOJICHCTBHE U O0MIHE CITOCOOBI paboThI; yMEHHE paboTaTh B IPYIIIE: HAXOAUTH O0IIee PEIICHUE U pa3peniaTh
KOH(IIMKTHI HA OCHOBE COTJIACOBAHMS IMO3UIMIA U Y4€Ta HHTEPECOB; CIAYyIIaTh NapTHEPA; POPMYINPOBATh, APTyMEHTHPOBATH U OTCTanBaTh CBOE MHEHUE;

8) copmMupoBaHHOCTH Y4eOHO U 0OIEMOIB30BATEILCKONM KOMIETEHTHOCTH B 00JIACTH HCIOIb30BaHMs HH(POPMAIIOHHO-KOMMYHUKAIIMOHHBIX
texnosoruit (MKT-koMIeTeHTHOCTH);

9) nepBoHavaNbHBIE MIPEACTABICHUS 00 HIEAX H O METOAAaX MaTEeMAaTUKH KaK 00 YHUBEpPCAIbHOM SI3bIKE HAYKH U TEXHHUKH, O CPEACTBE MOACIUPOBAHUS
SIBIIGHUH U MPOIIECCOB;

10) ymeHue BUAETh MaTEMaTHUECKYIO 3a/1a4y B KOHTEKCTE MPOOJEMHON CUTYyallly B APYTUX JIUCHUIUIMHAX, B OKPYKAIOLIEH JKU3HH;

11) ymeHue HaXoAUTh B PA3IMYHBIX UCTOYHHUKAX MH(POPMAIINIO, HEOOXOAUMYIO Ul PEIIEHUs MaTeMaTUYeCKUX Mpo0IeM, U IPEICTaBIATh €€ B TOHATHOM

dbopme; MPUHUMATH PElIEHUE B YCIOBUSIX HETIOJTHOW U U30BITOYHON, TOUHON M BEPOSITHOCTHON MHGOpMAIINH;

12) ymeHue nNoHMMAaTh M UCII0JIb30BATh MaTEMaTHUYECKHUE CPENICTBA HATJISAHOCTH (PUCYHKH, YEPTEXKH, CXEMBI U JIp.) JUIsl WJUTIOCTPALlMH, UHTEpPIIPETALlUH,

apryMeHTaluu;

13) ymeHue BBIABUraTh TUIIOTE3bI IPU PELICHUH Y4eOHBIX 3a/1a4 U IOHUMAaTh HEOOXOIMMOCTh UX MPOBEPKHU;

14) ymeHue npuMeHsATh UHAYKTUBHBIE U JIETYKTUBHBIE CIIOCOOBI PACCYXACHUM, BUIETh PA3IMYHbIE CTPATETUH PEIICHHS 3a/1a4;

15) moHMMaHue CyITHOCTH aIrOPUTMHUYECKUX MPEANUCAaHUNA U YMEHHE 1eCTBOBATh B COOTBETCTBHHM C MPEUIOKEHHBIM aJlTOPUTMOM;

16) yMeHne caMOCTOSITEIbHO CTAaBUT 11€JTH, BEIOUPATh M CO3AaBATh aITOPUTMBI JJIS pEIIeHUs YUeOHBIX MaTeMaTHYECKUX MPo0IIeM;

17) ymeHue miaHupoBaTh U OCYIIECTBIIATH JI€ATEIbHOCTh, HAPABICHHYIO Ha pPElIeHHE 3a/1a4 HUCCIIeI0BaTENIbCKOTO XapaKTepa.

npeomemmuwie:

1) ymenue paboTarh ¢ MaTEMaTUYECKUM TEKCTOM (CTPYKTYpHUPOBAaHUE, U3BJICUEHNE HEO0X0IUMOM HH(OPMALIMN), TOYHO U TPAMOTHO BBIPaXKaTh CBOU
MBICITU B YCTHOM U MUCbMEHHOW peuu, MPUMEHSs MaTEMaTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY, UCIIOIb30BaTh PA3IUYHbIC SI3bIKU MAaTEMaTUKU
(coBecHBIN, CHMBOJIMYECKUH, rpaduueckuii), 000CHOBBIBATH CYX/IEHUS, IPOBOIUTH KIACCU(PHUKAIINIO, JOKA3bIBATh MATEMAaTHUYECKUE YTBEPKACHU S,
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2) BnageHue 6a30BbIM MOHATUHHBIM aNapaToM: UMETh MPEICTABICHHUE O YHCIIe, BIaICHHE CUMBOJIBHBIM SI3BIKOM aJIreOphl, 3HaHUE SJIE€MEHTapHBIX
(GYHKIMOHATBHBIX 3aBUCUMOCTEH, (POPMUPOBAHKE TPEACTABICHUN O CTATUCTUYECKHX 3aKOHOMEPHOCTSX B PEaIbHOM MHPE U O PA3JIMYHBIX CIIOCO0aX UX
u3ydeHusi, 00 0cOOEHHOCTSIX BBIBOAOB M MPOTHO30B, HOCAIINX BEPOSITHOCTHBIN XapaKkTep;

3) yMeHHeE BBINOJIHATH alredpandeckre mpeoOpa3oBaHusl pallMOHATBHBIX BEIPAKEHUH, TPUMEHATh UX JUIS PEIICHUs y4eOHBIX MaTEeMaTHYECKUX 3a1a4 1
3ajJja4, BOSHUKAIOLIMX B CMEXHBIX YUEOHBIX MpeIMeTax;

4) yMeHue 10JIb30BaThCsl MAaTEMAaTHUECKUMU (POPMYJIaMU U CAMOCTOSTENILHO COCTABIIATh (POPMYJIbl 3aBUCUMOCTEI MEX/ly BETMUMHAMH HA OCHOBE
0000I1I€HUS YACTHBIX CIIy4aeB M HKCIIEPUMEHTA;

5) ymeHue pelathb JMHEHHbIE U KBaJIpaTHbIE YPABHEHUS U HEPABEHCTBA, a TAK)KE IPUBOJIMMBIC K HUIM YpaBHEHUs, HEPABEHCTBA, CUCTEMbI; IPUMEHSTh
rpaduUecKue MpeICTaBICHUs sl pEIICHUS M UCCIICIOBaHHsI YPaBHEHH, HEPABEHCTB, CUCTEM; IPUMEHSATH TOITY4YEeHHbIC YMEHHUS [T PELICHUS 3a1a4 U3
MAaTE€MAaTHKH, CMEXXHBIX IIPEAMETOB, IPAKTUKH;

6) oBJaieHNE CUCTEMON (PYHKIIMOHAIBHBIX MOHITHN, YHKIIMOHATBHBIM SI36IKOM U CHMBOJIMKOH, YMEHHE CTPOUTH rpaduku GyHKIN, OMMCHIBATH UX
CBOMCTBA, UCIOJIB30BaTh (PYHKIIMOHAJIbHO-TpapuuecKre IpeICTaBICHU Ul ONMCAaHMsI U aHAJIM3a MaTeMaTHYECKUX 3a]1a4 U PEaJIbHBIX 3aBUCUMOCTEN;

7) oBia/ieHHEe OCHOBHBIMU CIIOCOOAMU MPEACTABICHUS U aHAIN3a CTATUCTUUECKUX JaHHBIX; YMEHHME pPellaTh 3a7jauyd Ha HaX0XKJIEHHE YacTOThl U
BEPOSTHOCTH CIy4allHBIX COOBITHIA;

8) yMeHHe NPUMEHSTh U3yYEHHbIEC TOHATHS, PE3yJIbTaThl U METObI IIPU PEIICHUH 3a]a4 U3 Pa3IUYHBIX pa3/JesloB Kypca, B TOM YHCIe 3a/1a4, He
CBOJAIIMXCA K HEIIOCPEACTBEHHOMY IIPUMEHEHHUIO U3BECTHBIX aIrOPUTMOB.

COJAEP)KAHUE YYEBHOI'O ITPEIMETA

APUOMETHUKA

PanmoHajbHBIEe 4YHCiIA. PaCH_II/IpeHI/IC MHOXECTBA HATYPAJIIbHBIX YHUCCII OO MHOXKXCECTBA MHCIbIX. MHoOXeCTBa I1IENBIX YHCEI [0 MHOXKECTBa
m

palOHaJIbHBIX. PanmonanpHOE 9HCIO KaK OTHOIICHHE n , TZIe M — [ea0e YMCiio, 1 — HaTypajlbHOE. Crenens ¢ IOCIJIBIM ITIOKAa3aTCIJICM.

JeiicTBUTebHBIE Yucaa. KBagpaTHbiil KopeHb n3 uncia. KopeHs TpeTbeil crenenu. 3anuch KOpHEH ¢ MOMOIIBIO CTENEHU C JPOOHBIM MTOKa3aTeIeM.

[Tonstre 06 nppanroHaTbHOM uuncie. MppanmoHaabHOCTh YKClia 1 HECOM3MEPUMOCTh CTOPOHBI M TUAroHaIM KBajapaTa. JlecATuuHble NpuOIHKeHUs
UPPALMOHAIIBHBIX YUCEIL.

MHO€eCTBO JIEHCTBUTENIBHBIX YHCEN; IPEICTaBICHNE AEUCTBUTEIBHBIX YHCEN OECKOHEUHBIMU JECITUUHBIMU Ipo0siMu. CpaBHEHUE JEWCTBUTEIBHBIX
YHUCEl.

Koopaunarnas npsimasi. M3o0pakeHue yncen TOUKaMi KOOPAUHATHOM MpsMOoi. UNCIOBbIE MTPOMEXKYTKH.



N3mepenus, npudau:KeHUs, olleHKU. PazMepbl 00BEKTOB OKpYKAIOIIETo MUpa (0T dJIEMEHTAPHBIX YacTHI] 10 BceneHHoM), JUTeThHOCTh TTPOIIECCOB
B OKpYyXaroumem MHPE. BBIILGJIGHI/IQ MHOXHUTECIA — CTCIICHU JCCATH B 3allMCHU 4YHCJIA. HpI/I6JII/DKéHHOG 3HAa4YCHUC BCJIMYHHBI, TOYHOCTH HpI/I6JII/I)KeHI/I$I.
[Ipukuaka 1 oleHKa pe3yIbTaTOB BHIYUCICHHIA.

AJII'EBPA

AJredpanyeckue BbIpa:keHHsl. BykBeHHbIE BBIpaXeHUS (BBIPAXKEHUS C TIEpEMEHHBIMU). YucnoBoe 3HaueHne OYKBEHHOTO BhIpakeHus. JlomycTumble
3Ha4yeHus nepeMmeHHsIX. IloncranoBka BelpaxkeHU BMecTO nepeMeHHbIX. [IpeoOpa3zoBaHne OyKBEHHBIX BBIPA)KEHUIM HA OCHOBE CBOWCTB apU(PMETUUECKHX
neiictBuil. PaBeHCTBO OyKBEHHBIX BhIpaKeHUH. TOXKIAECTBO.

Crenenp ¢ HaTypalbHBIM IIOKa3areneM U €€ cBoicTBa. OpHOwIeHbl M MHOrowieHsl. CreneHb MHorowieHa. (CiokeHue, BBIUMTAaHUE, YMHOXKCHHE
MHOTOWIeHOB. DOpMyIbl COKpAIIEHHOTO YMHOXKEHHS: KBaJIpaT CyMMBbl M KBaapaT pazHoctu. Popmyna pasHocTH KBajpaToB. IIpeoOpazoBaHue 1esoro
BBIPAXEHUS B MHOIO4IeH. Pa3iiojkeHne MHOrOWIEHOB Ha MHOXUTEIN. MHOrowieHsl ¢ o1HON nepemeHHoi. Kopenb MHOrounena. KsagpatHoiil TpEX iieH;
Pa3iIoKEHUE KBAIPATHOTO TPEXWICHA HA MHOKUTEIHU.

Anrebpanueckas a1po06b. OcHOBHOE CBONCTBO anreOpanyeckoil apoOu. CroxkeHue, BbIUMTAHHME, YMHOXKEHHE, AeJeHHe anreOpanyeckux IpoOeil.
CreneHs C LIeTbIM [T0OKA3aTENEM U €€ CBOWCTBA.

PanmonanbHble BeIpaskeHUs U UX npeoOpa3oBanus. Jloka3aTeabCTBO TOXKIECTB.

KBanpartasie kopau. CBOiCTBa apu(hMETHUECKUX KBaIPAaTHBIX KOPHEH M UX MPHUMEHEHHE K TPeoOpPa30BaHUIO YHMCIOBBIX BHIPAKCHUN M BBIYHACICHUSM.

YpaBHeHusi. YpaBHeHHE C OIHOM nepeMeHHON. KopeHb ypaBHeHus. (CBONMCTBa UHMCIIOBBIX pPaBEHCTB. PaBHOCHMIBHOCTH ypaBHeHUH. JIMHelHOe
ypaBHeHue. KBaapaTHoe ypaBHeHue: GopMmyna KOpHEH KBaJgpaTHOro ypaBHeHus. Teopema Buera. Pemienue ypaBHEHMi, CBOAALIMXCS K JIMHEHHBIM U
KBaJpaTHBIM. [IpuMepsI peleHns ypaBHEHUH TpeThel U 4eTBEPTON cTereHel. Pemenne qpoOHO-pannoHaIbHBIX YPaBHEHHN.

VYpaBHeHHE ¢ AByMS NIEPEMEHHBIMU. JIMHEWHOE ypaBHEHHE C 1BYMs IEPEMEHHBIMU, IPUMEPBI PELICHHS YPABHEHUHN B LIEIBIX YUCIIAX.

Cucrema ypaBHEHHMIl ¢ JByMs mepeMeHHbIMU. PaBHOCHIBHOCTH cucTeM. CHUCTEMBl JABYX JIMHEWHBIX ypaBHEHHUI C JIByMsl NIEpPEMEHHBIMM; pEIICHHE
IIOZICTAHOBKOM U ClIOKEeHUEM. [Iprumepsl pellieHns CUCTEM HEJIMHEWHBIX YPAaBHEHUN C IBYMS IIEPEMEHHBIMU.

Pemrenre TekCTOBBIX 337124 anreOpanyecKuM CIiocoOOM.

JlekapTOBbI KOOPAMHATHI HAa MIOCKOCTH. ['paduueckas MHTEpIIpeTalusl YpaBHEHUS C JBYMsl epeMeHHbIMU. ['payk JIMHEHHOTO ypaBHEHUS C ABYMS
MIEPEMEHHBIMH; YTJIO0BOM KOA(G(UUIMEHT NpsSMOM; YCIOBUE NapajuIeIbHOCTH MNpsAMBIX. ['paduku npocTeWIMX HEIMHEWHBIX YpaBHEHMi: mapaborna,
runep0oi1a, OKpY>KHOCTb. I'padpuueckast HHTEpIpeTaLis CUCTEM YPaBHEHUN C TBYMs IEPEMEHHbBIMH.

HepaBencrBa. UncnoBsle HEpaBEHCTBA U MX CBOWCTBA.
HepaBenctBo ¢ oaHoil mepemMeHHOW. PaBHOCHMIBHOCTH HepaBeHCTB. JIMHEIlHbIE HEpaBEHCTBAa C OJHOW mepeMeHHOW. KBanpaTHble HepaBEHCTBA.
Cucremsbl HEpaBEHCTB C OJHOW ITEPEMEHHOM.
OYHKI MU
OcHoBHbIE MOHATHSA. 3aBUCUMOCTH Mex 1y BenuunHaMmu. [lonstue pynkiuu. O0nacts onpenenenns 1 MHOKECTBO 3HaueHU! QyHKIuu. CrocoObl
3ananus ¢pyHkun. ['padux pynkuun. CoricTBa GyHKIM, UX oToOpakeHue Ha rpaduke. [IpuMepsl rpadMKoB 3aBHCUMOCTEH, OTpa)KaroIuX peashHbIe
MPOLECCHI.



YucaoBblie pynknun. OyHKINHN, ONMUCHIBAIOIINE MPSIMYIO U 00paTHYIO MTPOTIOPIIMOHATBHBIC 3aBUCUMOCTH, WX TpadUKH U CBOMCTBA. JInHEHAs
¢bynkuus, e€ rpaduk u cBoiictBa. KBaaparnunas ¢pynkuus, e€ rpaduk u cBoiictBa. CteneHHble GyHKIMH ¢ HATYpaJbHBIMU TIOKa3aTesIMU 2 U 3, uX
rpaduku u cBorictBa. ['paduku QyHkiumit

s it
y=+vx; y=3¥x; y=lxl

YucsioBble MOCJI€10BaATEILHOCTH. [[OHITHE YMCTIOBOM MOCIEA0BATEIIBHOCTH. 3a/IaHHUE MTOCIIEI0BATEILHOCTH PEKYPPEHTHOM dhopmyIoi u Gpopmyioin
N-TO 4jeHa.

Apudmernueckas u reomeTpudeckas mporpeccu. DopMyiibl n-ro ujaeHa apupMeTHIeCKor U TeOMETPUUYECKON MTPOrpeccuii, CyMMBI MIEPBBIX N-X
qyieHOB. M300paskeHne 4ieHOB apuMETHIECKON U TEOMETPUIECKOM MPOrpecCuil TOUKaMU KOOPJMHATHOM TIOCKOCTH. JIMHEHHBIN U SKCITOHCHIIMATBHBIN
pocT. CIOXHBbIE IPOLEHTHI.

BEPOATHOCTD U CTATUCTHUKA
OnucarenbHasi craructuka. [lperncraBneHre AaHHBIX B BuAe TaOmmi, auarpamM, rpadukoB. CrydaitHas W3MeHUMBOCTh. CTaTHCTUYECKUE
XapaKTepUCTUKH HAabOpa JaHHBIX: cpefHee apudMeTHueckoe, MenaHa, Haubosplilee U HaMMEHblIee 3HaueHus, paMax. [IpencraBinenne o BHIOOPOUYHOM
UCCIICJOBAHNH.

Cayuaiinble COOBITHSI H BePOSITHOCTB. [IoHATHE O cIy4alilHOM OMbITE U ciydaiiHOM coObiTun. YacToTa ciryyailHOro coObITHSL.
CraTtucTuueckuil MoaXo/ K MOHATHIO BEPOATHOCTU. BeposTHOCTH MPOTHBONOIOKHBIX cOObITUI. HezaBucuMble cOOBITHS. Y MHOKEHUE BEPOSTHOCTEN.
JlocTOBEpHbIE U HEBO3MOXKHBIE COOBITHS. PaBHOBO3MOXKHOCTH cOOBITHH. Knaccuueckoe onpezaeneHne BEpOSTHOCTH.

Komounaropuka. Pemmenne koMmOMHATOPHBIX 337249 iepeOopoM BapruaHToB. KoMOMHATOpHOE IPaBIIIO YMHOKEHUS. [lepecTaHOBKY U pakTOpHalL.

JIOTUKA 1 MHOXECTBA
TeopeTUK0-MHOKeCTBEHHbIC MOHATHA. MHOXECTBO, AIEMEHT MHOXECTBA. 3aJJaHUE MHOXKECTB MEPEUYHCICHHEM 3JIEMEHTOB, XapaKTEPUCTUUECKUM
cBoiicTBOM. CraHapTHble 0003HAYEHMsI YUCIOBBIX MHOXeCTB. [lycroe MHOXecTBO U ero o0o3HaueHue. [logmuoxecTBo. OObEAMHEHNE U TEpeceueHne
MHOJKECTB, PA3HOCTh MHOXECTB.
NnnrocTpanust OTHOIIEHUH MEXIy MHOKECTBAMU C TTOMOIIIBIO AuarpaMm Ditiepa — Benna.

DJeMeHTHBI Joruku. Ilonsatue o PaBHOCHUJIIBHOCTH, CJIICAOBAHUMH, y1'[0Tp€6J'ICHI/IC JIOTUYCCKUX CBA3OK eciu ..., mo ..., 6 momMm U mMoOJjbKO 6 nmom cjiydae,
JlocudecKue CeA3KU u, uilu.

MATEMATHKA B UICTOPUYECKOM PA3BUTHUUN
Hctopust ¢hopMupoBaHMs MOHATUS YHCIA: HAaTypallbHblE 4YMCia, OpOOH, HEJOCTaTOUYHOCTh PAllMOHAJBHBIX YHCEN ISl T€OMETPUUYECKHX H3MEpPEHUH,
uppanuoHaibHble ynciaa. CTapuHHbIE cucTeMbl 3anucH yrcen. Jpobu B Basunone, Erunre, Pume. OTkpbiTHe necsatuyHbIX Apobeil. CTapuHHBIE CHCTEMBI
Mep. Jlecstuunblie qpobu u MeTpuueckas cuctema mep. [losBnenue orpunarenbHbix yncen u Hyas. JI. Maraunkuii. JI. Ditnep.



3apoxaeHue anreopsl B Henmpax apudmernku. An-Xopesmu. Poxxnenne OykBenHou cumBosuku. [1. depma, @. Buer, P. [lexkapt. McTopus Bompoca o
HaXOXJIeHUU (PopMyn KOpHEW anredpanyuecKuxX ypaBHEHUH, HEpa3peUIMMOCTh B paJuKalaX ypaBHEHUH cremeHu, Oonpmeit detbipéx. H. Tapranbs, k.
Kapnano, H. X. AGens, 3. ['anya.

N300peTenne MeToga KOOPAMHAT, MO3BOJISIOLIETO NEPEBOIUTH IeOMETpHUYECKHe OO0BEeKThl Ha s3blK anreOpsl. P. Jlekapt u II. ®epma. I[Ipumepst
Pa3IMYHBIX CUCTEM KOOPJAMHAT HA IJIOCKOCTH.

3anava Jleonapno IMuzanckoro (Gubonauun) o kponukax, yncia Gubonauyn. 3a1a4ya o maxMaTHON JOCKE.

Hctoku Teopun BEpOATHOCTEM: CTpaxoBoe /ieiio, azapTHbie Urpkl. [1. @epma u b. Ilackans. 5. bepnymnu. A. H. KoiMmoropos.

7 KJIACC
Pa3znen 1. Boipakenusi, To:1ecTBa, ypaBHenus (22 yaca).

B nanHoM paznene cucremMarusupyrorcs, 0000LIal0oTCa M yIIIyOJSIOTCS IMOJIydeHHble B 5 — 6 KiaccaX HayaJlbHbIE CBEIEHHUS O YHCIOBBIX M

OYKBEHHBIX BBIPRKEHUSX, MPEOOPa3OBAHMIX BBIpAXKECHHUH, ypaBHEHHsIX. C TOHATHEM «UHCIOBOE BBIPAKCHHE» M «3HAUEHUE YHCIOBOTO BBIPAKCHUS
o0yyaromuecs: y)ke BCTpEUaIUCh B MPEablIylUX KiaccaX. [IpUHIMIINAIBHO HOBBIM JUI HHUX SIBJISI€TCS MOHATHE «UUCIIOBOE BBIPAKEHHE, HE UMEIOLIee
CMbICa». DTO MOHATHE UCIOJB3YETCS B JalbHEHIIEM KaK OMOPHOE, KOTJa PacCMaTpPUBAIOTCS BBIPAKEHUS C MEPEMEHHBIMU, HE MMEIOIINE CMbICHIA IIPU
HEKOTOPBIX 3HAYECHUAX IIEPEMEHHBIX.
ToxnecTBeHHbIE MpeoOpa30BaHUs BbIPAXKEHUM MPEACTaBIAIOT COOOM OJIHY M3 BaXXHEHIIKMX COJEpKaTEeNIbHBIX JIMHUN Kypca anredpbl. B nanHom paspene
paccMaTpUBAIOTCSl CBOMCTBA JEHCTBUM HAJ YUCIAMM M UX IPUMEHEHME JUIsl BBINOJIHEHUS MPOCTEHIIMX MpeoOpa3zoBaHUi. JTO MO3BOJISIET MOATOTOBUTH
00y4aromuxcs K OCO3HAHHOMY BOCHPHUSTHIO BBOJWUMBIX TOHSATHH : TOXJIECTBEHHO PaBHBIC BBIPAKEHUS, TOXKIECTBA, TOXKIECTBEHHBIE NMPEOOpa3OBaHUS
BBIPAYKCHHUIA.

ITo mepe Toro kak BBOJSTCS HOBBIE BHJbl BBIPAKEHUN U M3Y4YaAlOTCS TOXKJIECTBEHHBIE NMPEOOpa30BaHMs ITHX BBIPAKEHUH, paclIupsieTcs Kpyr
paccMaTpuBaeMbIX ypaBHEHMNA. CHUCTEMaTH3UPYIOTCA M YIIIYONSIOTCS TaKUe MOHATHS, KaK «ypaBHEHHE», «KOPEHb YPaBHEHUS», CMBICH 3aJaHUsl «PELIUTh
ypaBHeHHE». HOBBIM sIBisleTCS TMOHSATHE PaBHOCHUIBHOCTH YypaBHEHHMH. 3ajadya COCTOUT B TOM, UYTOObI OOydaroluecsi YCBOWJIM CMBICH IOHSTHS
paBHOCWIIbHOCTH. CrenyeT yAenauTb o0co00oe BHUMAaHHE PACCMOTPEHMIO JIMHEHHOrO YpaBHEHHMs C OJHOM NEepeMEHHOM Kak YpaBHEHUS C JIByMsd
napaMeTpamH.

B stom pa3znene oOyuaromnyecs: 3HaKOMATCS ¢ IPOCTEHIIMMU CTaTUCTUYECKUMU XapakTepucTukamu. VX cojepKaTenbHbIi CMbICT pa3bsCHAETCS Ha
npocredmux npumepax. OOydaromuecs OOJKHBI 3HATh COOTBETCTBYIOIIME ONPEIENICHUS, HAyYUThCS HAXOAMUThb 3TH XapaKTEPUCTUKH B HECIOKHBIX
CUTYalUsIX, IOHUMAaTh UX MPAKTUYECKUN CMBICI B KOHKPETHBIX CIIydasiX.

Heian u3yyenus pasaeia:

* CHUCTEMAaTU3UPOBATh U OOOOIIUTH CBE/IEHHUS O YUCIOBBIX M OYKBEHHBIX BBIpaXEHHSX, OJy4YeHHbIE 00ydJaromuMucs B 5 — 6 Kiiaccax;

* c(hopMHUPOBaTh HAYAIBHOE MPEJICTABIEHHE O TPE0OPA30BAHUAX BBIPAKEHUN C TEPEMEHHBIMU;

*CHCTEMaTH3UPOBAaTh U PACIIUPUTh CBEACHUS 00 YpaBHEHHSX, MPOJOJIKHUTH padoTy nMo (GOpMHUPOBAHHIO YMEHUN pelllaTh YpaBHEHHUS U HCIOJIb30BATh UX
JUI PELLIEHUS TEKCTOBBIX 3a/1a4;

* chopmMupoBaTh y OOy4YaIOIIMXCS MpPEJICTaBICHHE O MPOCTEHIIMX CTATUCTUYECKUX XapaKTepPUCTHKAX W MX HCIOJb30BAaHUU MpPHU aHAIU3€ JaHHbIX,
IIOJIYYEHHBIX B PE3YyJIbTaTe UCCIIEI0BAHUS.
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Paznen 2. ®yukuuu (11 yacos).

BBenenno noHATHs «QYHKIU MPEIIIECTBYET PACCMOTPEHHUE MPHUMEPOB 3aBUCUMOCTEH MEXy epeMeHHbIMU. Ha 3TuX mpuMepax pacKpbIBacTCs
COJZIep)KaHUE TaKUX TMOHITHUH, KaK «3aBUCHMBIC NEPEMEHHBIC» M «HE3aBUCHMBIC MEpeMEHHbIEY. BaxkHOo 00paTuTh BHHMaHHE OOy4YaroIIUXCs HA TO, YTO
TEPMUH «DYHKIIHS» yIOTPEOsIeTCs B IBYX CMBICIaX: UM 0003HAYaeTCsl KaK OMPeACAEHHOTO BH/Ia 3aBUCMMOCTD OJIHOM IMEPEeMEHHOM OT APYroM, Tak U cama
3aBucuMas nepeMeHHas. K BakHeHIMM (yHKIIMOHAIBHBIM TIOHSATHSM OTHOCHUTCSl TOHATHE «00nacTh ompeneneHus ¢(yHKuum». Ocoboe BHHUMaHUE
yaensieTcs 3aAaHui0 GyHKIuH GopmMyInoi.

OTaenpHO paccMaTPUBAIOTCS MPSIMast MPOMOPIUOHAILHOCTD U JIMHEHHAsE QYHKIMH, UX TpadUKH U CBOMCTBA, TEOMETPUYCCKHU cMbIca uucer K u b.
Llesn n3yuenust pa3uesa:

* 03HAKOMHUTH C MTOHATUSAMH «(PYHKIU», «00IaCTh ONpenesieHus] GYHKIUN», «IpaPuK GYHKIIUN;
* 03HAKOMHUTH C MTOHATUSAMH MPSIMOH MPONOPLUUOHAIBHOCTH U IMHEHHOM (DyHKIIMH, BHIPAOOTATh YMEHHS CTPOUTD U YNTATh TPaQUKH 3TUX (QYHKIHH.

Paznen 3. Crenens ¢ HaTypaabHbIM Noka3arteseM (11 yacos).

N3yueHune marepuana HAUMHACTCS C BBEJCHUS OIPEJENICHUs CTEINIEHU ¢ HaTypalbHbIM Ioka3areneM. HeoOxoaumo, 4ToObl oOyyaromuecs yCBOMIN
CBOMCTBA CTEICHU C HAaTypaJbHBIM ITOKAa3aTCJICM, BBITCKAIOIIWEC U3 IIpaBrUjia YMHOKCHHA ITOJOXKUTCIBbHBIX U OTPUIATCIIbHBIX YHUCCII U IPpaBHUJIa YMHOXKCHUA
Ha HOJIb. BakKHBIM sIBJIsIETCS BONIPOC O MOPsAKE JEHCTBUM, KOTOPBIN MPUHAT IPU BBIYUCICHUH 3HAYEHUH BBIPAKEHHM, COJEpIKaIUX CTEIECHH.

q)OpMaJIBHBIX OHpCI[CJIeHI/Iﬁ IIOHATHUA OJHOYICH H CT&HI{&pTHBIfI BUJ OAHOYJICHA HE I[aéTCﬂ, COACPIKAHUEC ITUX MMOHATHH PAa3BACHACTCA Ha
KOHKpPETHBIX npumepax. Ocoboe BHUMaHUeE yAeseTcs ciayyaro, Korjga ko3dduuuent ognounena pased 1 wim -1. Ilpu nu3yuyeHun yMHOXEHUS OAHOYICHOB
1 BO3BCIACHHUSA OAHOYJICHA B CTCIICHb 06yqa}0umeca COBCPUICHCTBYIOTCA B BBIIIOJIHCHUN HGI;'ICTBHIZ CO CTCIICHAMMU. I[aJIBHeﬁmee Pa3BUTHUC I10JIYHYACT
(yHKIMOHANbHAS TMHMSA Ha TpEMepe U3ydeHHs cBOMCTB (yHkimit Y=x° u y=X° u ux rpadukos. [Ipy U3ydeHHH JaHHOH TeMbl O6YYAIOMIMECS TIOMYYAIOT
NIepBbIE MPEACTABICHHE O IPaUIeCKOM CII0co0e PEIICHUH YPaBHEHUS, €r0 0COOCHHOCTSIX.

Heian u3yyenus pasaeia:

* 03HAKOMHTH CO CBOMICTBAMH CTEIIEHEH C HaTypaJbHBIMU ITOKA3aTCIAMU U BI)Ipa6OTaTI) YMCHHUE BBIIIOJIHATL YMHOKCHHUEC U ACJICHUC CTCHCHC?I, BO3BCACHUC
CTEIIEHH B CTEITEHb;

¢ BBCCTH IMOHATHEC OJHOYJICHA, ITPOJOKUTH Q)OpMHpOBaHI/IC YMCHUSA BBITIOJIHATH I[CI;'ICTBHH CO CTCTICHAMU C HATYpaJIbHBIMU ITIOKA3aTCIsIMU, O3HAKOMUTL CO

cBoifcTBaMu 1 rpadukamu Gynkimit y=x2 u y=x3.

Paznen 4. Muorowiensl. (17 yacos).

B atom paznene 3aknanbiBaeTcs GyHAAMEHT JUIsl M3yUEHUs PeoOpa30oBaHMil IENbIX BBIPAXKEHUN C MCTIONb30BaHHEM (GOPMYI COKPAIIEHHOTO YMHOX CHHUS,
Z[GI\/’ICTBI/II\/’I C pailMOHAJIbHBIMHU )IpO65[MI/I, KBaApaTHBIMH KOPHAMHU, CTCIICHAMU C LCJIBIMU IMOKA3aTCIIAMU, C KOPHAMU N-011 CTEIIEHN U CTEIIEHSIMH C I[pO6HI>IMI/I
MoKazareasiMi. BBOIATCS MOHITHS «MHOTOUICHY», «CTAaHAAPTHBIA BUJ MHOTOUJICHA», «CTEMEHh MHOTOWIECHa». PaccMaTpuBaeTcs CIOKEHUE M BBIYUTAHUE
MHOTOYJICHOB, YMHOXXEHUE OJHOWICHA HAa MHOTOWICH, MHOTOWICHA HAa MHOTOWICH, a TAaK)Ke J[Ba OCHOBHBIX CIIOCO0A pAa3JIOKCHHUS MHOTOWICHA Ha
MHOkuUTeNH. Oco60e MEeCTO OTBOAUTCSA TEKCTOBBIM 3aj[auaM, PEIIaeMbIM C TIOMOIIBIO YPaBHEHUH, a TAK)KE YPaBHEHHSIM, PEIIa€MbIM METOJIOM Pa3li0KEHUS
HAa MHOXXHNTCIIN.

Hean u3yyenus pasjesa:
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® O3HAKOMMWTDH C MOHATUSMU «MHOTOUJIEH», «CTAaHAAPTHBIA BUJ MHOTOUWIEHA», «CTENEHb MHOTOWIEHAa» U CPOPMUPOBATH YMEHHUE BHITIOIHATh CIOKEHUE U
BBIYUTAHUE MHOI'OYJICHOB;

e chopmupoBaTh yMeHHE MpeoOpa3oBHIBATh MPOM3BEACHUE OJHOWIEHA W MHOTOWIEHA B MHOTOWICH CTAaHAAPTHOTO BHJAa U IPHUMEHSATH 3TO
npeoOpa3oBaHue TMPU PEIICHUH YPABHEHM, a TaK)KE€ yMEHHE BBIMOJHATH Pa3I0KEHWE MHOTOWICHA HAa MHOXHTETH MyTéM BBIHECEHUS OOIIEro
MHO>KHUTEJNS 38 CKOOKH;

e chopMupoBaTh yMeHHE MPEOOpPa3OBBIBATH MPOU3BEIACHUE JBYX MHOTOWIECHOB B MHOTOWIEH CTaHIAPTHOTO BHJA, a TAKXKE BBINOJHATH PA3IOKEHHE
MHOTO4JIEHa Ha MHOXKHTEIH CIIOCOOOM TPYMITUPOBKH.

Pa3neua 5. @opmy.ibl cOKpalieHHOro ymHoskeHus (19 yacos).
ITpu u3yyeHun paszzena BaXXHYIO pOJb UIpaeT IOHUMAaHHUE CTPYKTYphl BeIpaskeHHs. OOyuaromuecs: JODKHbI IPaBUIbHO IPUMEHATh TaKUe TEPMHUHBI,
KaK KBaJpaT CyMMBI, CyMMa KBaJpaToB, KBaJpaT Pa3sHOCTH, Pa3HOCTh KBAJpaTOB, Ky0 CyMMBI, CyMMa Ky0OOB, Ky0 pa3HOCTH, pa3HOCTh KyOoB. Ciemyer
0o0paTUTh BHMMAaHHUE, YTO YyKa3aHHbIEe (DOPMYJIbI LIUPOKO MPUMEHSIOTCS AJs Pa3OKEHHs MHOTOWIEHAa Ha MHOXXUTENU. BBOIUTCS MOHSTHE LENOro
BBIPpAXKCHUSA U 000CHOBBIBAETCS BO3MOKHOCTD Hp606pa3OBaHI/I$[ JIF000T0 [CJIOTO BBIPAXKCHUSA B MHOTOWICH. Paznoskenne MHOrowieHa Ha MHOMKHUTEIH
IPOBOJUTCS 0€3 yKa3aHUsl KOHKPETHOI'O crocoba.
Heuab u3yyenus pasgena:
® BbIpabOTAaTh yMEHUS NPUMEHATH (POPMYJBl COKPALIEHHOTO YMHOXKEHHUsS U1 IpeoOpa3oBaHUs KBajpaTa CyMMbl WIM Pa3HOCTH B MHOTOWICH WU JUIs
IIPEJCTaBICHUs KBaPaTHOIO TPEXUWIECHA B BUJIE KBaJipaTa JABY4JICHa;
e BEIpa00TATh YMEHHE MPUMEHATH (POPMYITY TPOHU3BEACHUS PA3HOCTH JIBYX BBIPQKECHUH HA MX CyMMY JUIsl TIPeoOpa3oBaHUS NMPOHM3BEACHUS B Pa3HOCTD
KBaJpaTOB JIBYX BBIPAKCHUN;
e chopMHpOBATh YMEHHUE BBIIOJIHATH MPEOOpPA30BAHUS LENBIX BBIPAKEHHH, UCIONIb3YyS H3YyYCHHbIH KOMIUIEKC MpPaBMJ JEHCTBUHA C MHOTOYJIEHAMH,
(hopMyITBI COKPAIEHHOTO YMHOXKEHHUS U IPUEMOB Pa3JI0KEHUSI HA MHOYKUTEIH.

Pa3nes 6. Cucrembl JIMHelHbIX ypaBHeHHil (16 yacoB).

BBoauTcs moHsATHE ypaBHEHHs C ABYMS MEPEMEHHBIMU U JAETcs ONpe/eeHue MOHSATHS PeleHHUs] YPaBHEHMs C JBYMS MEPEeMEHHBIMU KakK Mapsbl
3HAYCHUH TEPEeMEHHBIX, TpadKa YpaBHEHUS C ABYMS MIEPEMEHHBIMU, CHCTEMBI YPaBHEHUH ¢ ABYMS IepeMeHHbIMU. DOpMUPYIOTCS HaBBIKH MOCTPOCHUS
rpaduKa JUHEHHOTO ypaBHEHHUs C ABYMS NEPEMEHHBIMHU, PELICHHUsS CHCTEM JMHEWHBIX ypaBHEHMH TrpaduueckuM crnocoOoM, criocoOOM IMOJICTAHOBKU U
CTIoco0OM cloxeHus. PaccmaTpuBaeTcs reoMeTpryecKkasi HHTEPIPETAHs CUCTEMBI IMHEWHBIX YPaBHEHHH C ABYMS IEPEMEHHBIMH, T1Ie 0C000€ BHUMaHHE
CIIeyeT yJeNUTh CIIydasiM, B KOTOPBIX CUCTEMAa UMEET eIUHCTBEHHOE pellleHHe, He UMeeT PelIeHni, nMeeT 0ECKOHEYHOe MHOXKECTBO pelleHuil. Briepsble
o0ydJaroImuecst 3HaKOMSITCS ¢ UCTIOIb30BAaHUEM CUCTEM YPaBHEHUH JIJISl pEIIEHUs TEKCTOBBIX 3aj1ad.

Hean u3yyenus pasjesa:
® 03HAKOMHUTH C TOHATHSIMH <JIMHEHHOE YpaBHEHHE C JBYMs TEPEMEHHBIMU», «TpaQyK JHHEHHOTO YpaBHEHHS C JIBYMS NEPEMEHHBIMU», «CHCTEMa
JIMHEWHBIX YPAaBHEHUI;
e chopMHpOBATh YMEHHE pelIaTh CUCTEMBI JIBYX JUHEWHBIX YPaBHEHUH C IByMs IEPEMEHHBIMU CIIOCOOOM MOJICTAHOBKH M CIIOCOOOM CIIOKEHHMSI, peIaTh
TEKCTOBBIE 33/1a4 C IOMOIIbIO CUCTEM JIMHEHHBIX YPAaBHECHHA.
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IMoBTOpeHue (6 yacon).

8 KJIACC
Pa3znesa 1. Paumonanbubie apoou (23 yaca).

B nmaHHOM pa3ziene paccMaTpUBAIOTCS TaKUME MOHSATHS, KaK «lIeJI0€ BBIPAKEHUE», «IpPOOHOE BBIPAKEHHE», «PALMOHAIBLHOE  BBIPAXKECHUEY,
«palroHaIbHAs APOObY, «IONYCTUMBbIE 3HAUCHHS IEPEMEHHOIN», «TOXKIECTBOY», «TOKIECTBEHHO PAaBHBIE BBIPAKEHUS», «TOXKJIECTBEHHOE IpeoOpa3oBaHue
BBIPOKEHUS», «COKpAIICHUE Ipo0eii», «IIpuBeIeHre IpoOr K HOBOMY 3HAMEHATEN0». 3HAKOMbIE MOHSATHS BO3HUKAIOT B HOBOM KOHTEKCTE, YTOUH SIOTCS,
3HAHHUA O PALMOHAIBHBIX BBIPAXKCHUSIX CHUCTEMAaTU3HPYIOTCA. M3ydarorcs alropuTMmbl CIIOKEHHS, BBIYUTAHMS, YMHOXKCHMsS, JEJICHUS U BO3BEICHHS B
CTENCHb PallMOHATBHBIX qpo0eii. 3ydyenue ¢pyHnkuuu y=K/X mpoBoauTCs M0 TOMY K€ IUIaHy, YTO U U3Y4CHHE JIMHEUHOW (YHKIIHH.
esaun u3yyenus pasjgea:

* BBECTHU IOHATHE PAMOHAIBHON IPOOH, HAYYUTh B HECIIOKHBIX CUTYAIMSIX HAXOJIUTh JOIYCTUMbIC 3HAYCHHS NTePEMEHHOH (MJTH TIEPEMEHHBIX ) B JaHHOU
ApoOu 1 chopMUpPOBATh HABBIKM COKpAILEHUs APOOH U NPUBEACHUS K HOBOMY 3HAMEHATEIIO;

* copMupOBaTH HABBIKK MPEOOPA30BAHMSI CYMMBI U Pa3HOCTH Ipo0eii B 1po0b;

* o0yuuTh npuéMaM HAXOXIEHHUS NPOMU3BEIEHHs W YaCTHOIO pPALMOHAIBHBIX JpoOel, chopMupoBaTh HaBBIKM NpeoOpa3oBaHMs pPaLMOHAIbHBIX
BbIpakeHu, [103HAaKOMUTH ¢ TPUMEPOM JIPOOHO-pAITMOHAEHON ()YHKIIHH.

Pasnen 2. KBagpatnsie kopau (19 gyacos).

B nmanHoMm paznene dopmupyercs nepBOHadallbHOE NpPEACTaBICHHE 00 HPPAIMOHATBLHOM YHCIIE; HOBBIM SIBIISETCS BOMPOC O MPEICTAaBUMOCTHU
MppaMOHATIFHBIX YMCENl B BHJE ACCATHYHBIX ApoOei. BBOAATCS MOHATHS KBaJpPaTHOTO KOPHS M apu(pMETHYECKOro KBaapaTHoro KopHs. [lokaseiBaercs
npuéM HaXOXKJIEHUs NPUOMMKEHHBIX 3HAYCHW KBaJgpaTHBIX KopHel. M3ydaroTcs OCHOBHBIE CBOWCTBAa apU(METHUYECKOTO KBaJPAaTHOTO KOpPHS,
dbopmupyeTcst ammapar, IO3BOJIIONIMN TPeoOpa3oBbIBATh BBIpAXKEHUST € paaukaiamu. DOyHKIIMOHAIBbHAS JHHHUS TPOJIOJDKAETCS 3HAKOMCTBOM C

byHkuueit y = Jx, eé rpaMKOM U CBOWCTBAMH.

Heian u3yyenus pasaeia:

* CHCTEMaTH3UPOBATh U PAa3BUTh 3HAHHS O PAIIHOHAIBHBIX YHCIIaX, cPOpPMUPOBATh HAYATLHOE TPEICTABICHNE 00 HPPAIIOHABHBIX YUCIIAX;

* c(opMHUPOBATh MOHATHUS KBAAPATHOTO KOPHSI, apu(PMETHUECKOTO KBAJPATHOT'O KOPHS;

* MO3HAKOMUTH C MPUEMOM HAXOKJCHUS NPUOTMKEHHBIX 3HAUYSHUI UPPALMOHATIBHOTO YHCIIa Ja; HAay4MTh PENIaTh KBAIPATHBIE YPABHEHUS BHAA X°=a,

* pacCMOTpPETh OCHOBHBIE CBOWCTBA apU(PMETUUECKOTO KBAPATHOTO KOPHS U HAYYUTh UX MPUMEHEHHUIO B IPOCTEUIINX CUTyalUsX;
* c(opMHUpPOBATh YMEHHUE UCIIOIB30BaTh CBOMCTBA KBAAPATHBIX KOpHEH [ mpeoOpa3oBaHus BBIPAXKEHHH, COAEPIKALINX PaIUKaIbl.

Pa3nea 3. KBaaparnslie ypaBHenus (21 gac).

B nanHOM pasnene BBOAMTCS OIpeNeieHHE KBaJpaTHOTO YpPaBHEHHS, HEMOJHOTO KBAJpPaTHOTO YpaBHEHUS, pPacCMaTpUBAIOTCA BHJbI TaKuX
ypaBHEHMH M JJIsl K&XKJ0r0 U3 HUX pazOupaercs npuéM pemieHus. Pa3po3HeHHbIE 10 3TOr0 MOMEHTA 3HAHMs HYXJIAIOTCS B 0000IIEHNH, BO BKIIOUYEHUH B
CUCTEeMY HOBBIX 3HaHuU. BwiBoguTcs (opMmyna KOpHEW KBaJpaTHOIO YypaBHEHHS, pacCMaTpUBaeTcsi 4YacTHBIM e€ BuA. BBOASTCS HOBbIE MOHSTHSL:
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«palloOHaJIbHOE YpaBHEHHE)», «IIeJI0O€ ypaBHEHHUE», «IpOoOHOE ypaBHEeHHE». DOpMyIHpyeTcs alropuT™M pelleHus ApoOHOro ypaBHeHus. B pazgene
pa3BHUBACTCS JIMHMS PEIICHUS 33/1a4 anreOpandecKuM METOIOM.

esn u3yyenus pasjaesa:

¢ BBCCTH NOHATHUEC KBAIPATHOI'O YPAaBHCHUA, CUCTCMATU3UPOBAThL CBCACHHA O HCIIOJHBIX KBAJIPATHLIX YPABHCHUAX U 06y‘-II/ITB HpI/IéMaM HX PCIICHUA,

* Hay4uTh pelaTh KBaJpaTHbIC YpaBHEHUS 110 POpMYyJie KOpHEH;

* chopMupoBaTH YMEHUS pemiaTh IPOOHBIC PAIIMOHAIBHBIC YPABHCHHSI, PA3BUTh YMEHUE PEIIaTh TEKCTOBBIC 33]]a4d areOpandecKuM METOI0M

Pasnen 4. HepaBenctna (20 yacos).

B stoM paznmene BBoauTCS anreOpanveckoe OINpeeeHUE MOHATHH «OONbIIe» W «MEHBIIE», (POPMYIUPYIOTCS OCHOBHBIE CBOMCTBA YHCIIOBBIX
HEPABEHCTB, (OPMUPYETCSI HABBIK IPUMEHEHUS CBOWCTB K OIICHKE 3HAYCHHS BBHIPAKEHUS U JJOKA3aTEIbCTBY HEPABCHCTB. BBOASTCS MOHATHS «abCOIIOTHAS
MOTPEIIHOCThY, «TOYHOCTh MPUOIMKEHUS», «OTHOCHTEIbHAs MOrpemHocThy. [locie paccMOTpeHHsl 3JIEMEHTOB TEOPUHM MHOXKECTB  (opMymnHpyercs
QITOPUTM PELICHHS JTMHEHHBIX HEPABEHCTB C OAHON NEPEMEHHON U UX CUCTEM.

e u3dyyenus pasaea:
® J1aTh aNreOpanvdeckoe HCTOJIKOBAHUE TOHATHS «OOJBIIC» U «MEHBIIE», CUCTEMAaTHYCCKH HM3JI0XKHUTh CBOWCTBA YHCIIOBBIX HEPABEHCTB M IOKA3aTh
BO3MOXHOCTb UX ITPUMEHEHUS IJI1 OLCHKN 3HAYEHUI BBIPAKCHUI;
® BBECTH IMOHATHS «a0COJIOTHAS TOTPEITHOCTDY, «TOYHOCTh MPUOIMKCHUN, KOTHOCUTEIbHAS ITOTPEITHOCTDY;
e copMUpOBaTH yMEHUE PELIaTh JIMHEHHBIC HEPABEHCTBA C OJIHOM MEPEMEHHON U UX CUCTEMBI.

Paznen 5. Crenens ¢ nejabIM MoKa3aTesieM U ee CBOMCTBA. JyieMeHThI ctaTucTukH (11 yacos).

[Tpu u3ydyeHun pasaena BBOIUTCS MOHSTHE CTETECHHU C IEeNbIM OTPULIATEIbHBIM TOKa3aTelIeM, pacCMaTpUBAIOTCs €€ CBOICTBa, (pOopMHUpYyeTCs HaBBIK
HpCO6p330BaHI/I$I BBIpa)KeHHfI, COACpKAIMNX CTCIICHU C LEJIbIM OTPHULATCIBHBIM II0KA3aTCJICM. PaCCManI/IBaeTCSI IMOHATHEC CTAHJAPTHOI'O BHJA 4YHCJIA,
MIPUBOAATCS IPUMEPHI ACHCTBUI HAJ TAKUMU YUCITAMHU.

B stom pasaciic ydamuecs 3HAaKOMATCA C HpOCTGfIIHHMH CTaTUCTUYCCKUMHU XAPAKTCPUCTUKAMU. Nx COI[Cp)KaTeIII)HI)II\/'I CMBICJI pa3bACHACTCA Ha
MPOCTEUIINX MpUMEpax. Yyamirecs JOJKHbI 3HaTh COOTBETCTBYIOLIUE ONPENEIEHNUs, HAYUUTHCS HAXOJUTh 3TU XapaKTEPUCTUKHU B HECIIOKHBIX CUTYalUsX,
IIOHUMATh HX HpaKTI/I‘-IeCKI/Iﬁ CMBICJI B KOHKPETHBIX ClIydadx. anumecs[ BIICPBBIC BCTPEHAIOTCA C MPEACTABICHHUEM PE3YJILTATOB HMCCICIOBAHUA B BUIC
Ta0JIUIIBI YaCTOT UM OTHOCHUTEIBHBIX 4acTOT. OHU JOHKHBI YMETh HAXOJUTh MO TaOIUIlE YaCTOT TaKHe CTaTUCTHYECKHE XapaKTEePUCTHUKH, KaK CpeaHee
apI/I(l)MeTI/I‘-IGCKOG, MOJia, pasMmax. HpI/IHHI/IHI/IaJ'II)HO HOBBIMU ABJISICTCA ITOHSATUSA «I/IHTepBEU'II)Hblf/'I pan», « reHepajibHad COBOKYITHOCTBL), «BI)I60pO‘-IHa$I
COBOKYIHOCTbY, «IIOJIUTOHY, «TUCTOTpaMMay.

Leap nzyuenus pasaea:

® PacCMOTpPETh CBOMCTBA CTEMEHHU C IENbIM IMOKa3aTreaeM U cHOpMHUpPOBATh YMEHHE HCIIOJIB30BAaTh WX JUISI MPEoOpa3oBaHUs BBHIPAKEHUH, MO3HAKOMUTH
YUYAIIKUXCS ¢ TOHSATUEM CTaHAAPTHOIO BHUJIA YUCIIA;

° C(i)OpMI/IpOBaTI) Y ydamuxcs mpeacTaBJICHUC O HpOCTGﬁIHPIX CTaTUCTUYCCKUX XAPAKTCPUCTUKAX U UX UCIIOJb30BaAHWUH ITPU aHAJIN3C JAaHHBIX, IMOJTYYCHHBIX
B pe3yJIbTaTe UCCIIEI0BAHUS;

¢ chopmupoBaTh HaYANIBbHBIE MPEACTABIECHUS O cOOpe M 0OpadOTKE CTATUCTHUECKUX JAHHBIX, O HATTISAHONW UHTEPIIPETAlUU CTATUCTUYECKOW HH(OpMAIUH.
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IHoBTOpeHnue (8 yacos).
9 KJIACC

Pazgen 1. Kpaaparuunas gynkuus (22 yaca).

®yuxuus. CpoiicTsa (ynkuuil. KsagpaTheiii Tpexwien. PasnoxeHne KBaJpaTHOTO TpexuleHa Ha MHoxkuTenu. Dymkmus — y = ax’+ bx + c, eé
cBoiictBa u rTpaduk. HepaBeHcTBa BTOpOH CTENEHHW C OJHOM mepeMeHHOW. Meroa wuHTepBanioB. YeTHas u HedeTHas (yHkous. DyHKOUS y =
x".Onpeneneuue KOpHst N-i cTeneHu. Beraucaenue KopHeit N -i cTeneHw.

Leap n3yuyenus pasjena: pacuiMpuTh CBEICHHS O CBOMCTBAX (YHKIINI, 03HAKOMUTH O0YYaIOUINXCS CO CBOMCTBAMU M IpaKOM KBaAPaTUYHON (YHKIIIH,
c(OpPMHPOBATh YMEHHUE PelIaTh HEPABEHCTBA BUAA ax>+ bx + ¢>0 , ax?+ bx + ¢<0, rae a# 0.

B Hauane TeMbl cucteMaTu3upyroTcs cBeneHus O GyHKIusX. [IOBTOpsIOTCS OCHOBHBIC MOHSTHUS: (PYHKIHS, apryMEHT, OO0JIaCTh OmpeAesieHus
¢dbynkuuu, rpaduk. JlaroTcs MOHATHS O BO3pacTaHUH M yOBIBaHWU (DYHKIMH, MPOMEXKYTKaX 3HAKOMOCTOSTHCTBA. TeM caMbIM co3faercst 6a3a Uit YCBOCHUS
CBOMCTBA KBaJApaTUYHON U CTETIEHHON (YHKIINI, a TakKe /Ui JalbHeHIero yriyonenus (yHKINOHATBHBIX MPEICTABICHH PU U3YUYEHUHU Kypca aireOpsl
1 Haydaj aHajIu3a.

[ToAroTOBUTENBHBIM IIATOM K U3YYEHHUIO CBOMCTBA KBAIPATHUHOM (PYHKIIMH SIBISETCS TaK)KE€ PACCMOTPEHHE BOIIPOCA O KBAJPATHOM TPEXUJICHE U €T0
KOPHSIX, BBIJIEJICHUH KBaJipaTa JBy4YJIeHa U3 KBAaJPATHOIO TPEXUICHA, Pa3I0kKEHUH KBaAPAaTHOTO TPEXWIEHA HA MHOXKUTEIH.

W3ydenue KBagpaTUUHON (yHKIMH HAYMHAETCA C PACCMOTPEHMS QYHKIMH y=ax’, eé CBOHCTB M 0COOEHHOCTEH TpaduKa, a TAkKe APYTHX YaCTHBIX
BUJIOB KBAApAaTH4IHOH (QyHKIME — QyHKIME y=ax’+N, y=a(x-M)?. DTH cBeleHUs HCMONb3YIOTCS TIPH U3yUYeHHH CBOKMCTB KBAAPATHUYHOH (QYHKIMH OOIIEro
Bua. BakHo, 4T00K! 00y4daromuecs OHAIHM, uTo rpaduk QYHKIMH y = ax’+ bx + ¢ MOXeT 6bITh moNMydeH n3 rpaduka QYHKIMH y = aX’ ¢ TIOMOIIEIO IBYX
napaledbHBIX TIepeHocoB. IIpuéMbl mocTpoenns rpaduka GyHKIMM y = ax’+ bx + ¢ oTpabarThiBaoTCsa Ha KOHKPETHBIX HpuMmepax. IIpu 3ToM ocoboe
BHUMaHME CJeIyeT yAeIUTh (POPMUPOBAHUIO y O0YJaIOIUXCS YMEHUs YKa3bIBaTh KOOPAMHATHI BEPLIMHBI MApadoibl, €€ OCh CUMMETPHHM, HaIllpaBIeHUE
BETBEIl mapaloJIbI.

ITpu u3ydeHun 3TOM TeMbl AaibHeHIee pa3BUTHE IMOJIy4aeT YMEHUE HAaXOAWUTH MO rpaduKy NPOMEXKYTKH BO3pacTaHUs M yObIBaHUS (QYHKIUH, a
TaK)Xe IPOMEXYTKHU, B KOTOPBIX (PYHKIIMS COXPAHSET 3HAK.

dopMupoBaHUe yMEHHIl pelnaTh HepaBeHCTBA BHAA ax>+ bx + ¢>0 ax’+ bx + ¢<0, rae a# 0, ocymecTBIseTCS C ONOPOil Ha CBeeHHs O rpaduke
KBaJpaTUYHOM (QyHKIMH (HarpaBlicHHE BETBEH MapaboJIbl €€ PacioioKeHHEe OTHOCHTENBHO ocH OX).

OOyuarommuecs 3HaKOMATCS ¢ METOJIOM UHTEPBAJIOB, C TIOMOIIBI0O KOTOPOTO PEIIAIOTCS] HECIOXKHBIE PallMOHAIbHbIE HEPABEHCTBA.

OOy4aroryecs: 3HAKOMSITCSL CO CBOMCTBaMH CTEMEHHO# (QYHKIMU y = X" IPU YETHOM M HEYSTHOM HATypalbHOM IOKa3aTene N.. BBoauTcs monsTHe

357 4fa1
KOpHs N-i crenenu. OOyyaromumecs JOJKHBI TOHUMATh CMBICH 3anuceit Buga v - 21 N8l Omup MIOJIY4aroT MIPEACTABICHUE O HAXO0KICHUH 3HAYCHUM KOPHS
C MIOMOILIBIO KAJIbKYJISITOPA, MPUYEM BbIpaOOTKa COOTBETCTBYIOIIMX YMEHUN HE TpebyeTcs.

Pazgen 2. YpaBHeHUs1 1 HEPaBEeHCTBA C 0JHOI nepemMeHHoi (14 yacos).
[lenoe ypaBHeHue u ero KOopHU. IpoOHBIE palMOHANbHBIE ypaBHEHUs. PelieHre HepaBEeHCTB BTOPOW CTENEHH C OJHOM mNepeMeHHOW. Pemienue
HEPaBEHCTB METOJIOM HHTEPBAJIOB.
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e n3yyenus pasaesa:
. CUCTEMAaTHU3UPOBATh U 00OOIINUTE CBEJACHHS O PEIICHUH LIEIBIX C OJHON MepEMEHHOI;
° BbIpabOTaTh YMEHHE pELIaTh ypaBHEHHE BTOPOW, TPEThEH M YETBEPTOH CTENEHH C MOMOIIBIO PA3OKEHUsS HA MHOXHTEIW W BBEJCHUE
BCIIOMOI'aTCJIbHBIX ICPEMCHHBIX, PCIIATh 6I/IKBaI[paTHOG YpaBHCHHC.
B sr0il Teme 3aBepiiaercs M3ydeHHE pPAlMOHAIBHBIX ypaBHEHHUI C OJHOW MepeMeHHOH. B cBs3u ¢ 3TUM MPOBOIUTCS HEKOTOpoe 00O0OLIeHHE U
yri1yOsieHHe CBEACHUH 00 ypaBHEHHSIX.

Pa3nes 3. YpaBHeHus1 M HepaBeHCTBA ¢ AByMsl lepeMeHHbIMH (17 yacoB).

VYpaBHeHue ¢ JByMsi MepeMEeHHbIMH U ero rpaduk. Cuctembl ypaBHeHHI BTOpoW creneHu. HepaBeHcTBa ¢ AByMsi mepeMeHHBbIMU. CHCTEMBI
HEPABEHCTB C JABYMsI IEPEMEHHBIMU.

Heabs m3ydeHus pasjesa: B JaHHOM TE€ME 3aBeplIaeMCs M3YYCHHE YpaBHEHUH M CUCTEM YPAaBHEHUN C ABYMs IepeMeHHbIMU. OCHOBHOE€ BHUMAaHHE
YACNAETCS CUCTeMaM, B KOTOPBIX OJHO U3 YPaBHEHUM MEPBOM CTENEHH, a JIpyroe BTOpoil. M3BeCTHBIN coco0 MOACTaHOBKM HAXOAMT 3/I€Ch JlajbHEHIIee
MIPUMEHEHHUE U MTO3BOJISIET CBOJAUTH PELIEHUE TAKUX CUCTEM K PEIICHUIO KBaJAPAaTHOIO YPABHEHUSI.

O3HakOMJIEHHE O00YYalOIIMXCS C MPUMEPAMU CHUCTEM YpPaBHEHHM C JByMsl IEPEMEHHBIMHU, B KOTOpPBIX 00a ypaBHEHHUS BTOPOIl CTENEHH, JOJKHO
OCYUIECTBJIATHCA € JOCTATOYHON OCTOPOXKHOCTBIO U OTPAHUUYUBATHCS MPOCTEHIIMMU IPUMEPAMH.

[TpuBneueHne M3BECTHBHIX OOyYArOMIMMCS T'pa(UKOB TO3BOJISET NMPUBECTH MPUMEPHI TPaPUUECKOro PEUIeHHs CHCTeM ypaBHeHHH. C TOMOIIBIO
rpaduyecKuX MpeACcTaBICHUI MOKHO HAIISIHO MOKa3aTh 00Yy4alolUMCS, YTO CUCTEMBI JIBYX YPaBHEHUU C IBYMs IEPEMEHHBIMU BTOPOW CTETIEHU MOTYT
UMETh OJTHO, JIBa, TPH, YETHIPE PEILICHUS WM HE UMETh PEIICHUH.

Pa3paboranHblif MaTeMaTUYECKUH anmapaT MO3BOJISET CYIIECTBEHHO PACIIUPUTh KIIACC COAEPIKATEIbHBIX TEKCTOBBIX 33/1a4, PEIIAEMBIX C MOMOIIIO
CUCTEM ypaBHEHMM.

Pasznen 4. Apudmernueckas u reomerpuueckas nporpeccuu (15 yacon).

Apudmernueckass U reomerpudeckas mporpeccur. DopMmynbl N-ro uYjieHa U CyMMBI MEPBBIX N-WIEHOB Mporpeccud. beckoHewHo yObIBaromias
reoMeTpuyecKas mporpeccusi.

Leab n3yyenus pasaena: naTh NOHATUS 00 apuPMETHUECKON 1 TE€OMETPHUECKON MPOTPECCHIX KaK YHMCIOBBIX MOCIIEI0BATEILHOCTAX 0CO0O0T0 BUIA.

HpI/I HU3YUCHUHN TEMbI BBOAWUTCA IMOHATUC MOCICAOBATCIBHOCTH, PA3BACHACTCA CMBICII TCPMHHA «N-i1 yneH IIOCJIICAOBATCIIBHOCTH ), BBIpa6aTI)IBaCTC$I
YMEHHE HCIIONIb30BaTh MHAEKCHOE 0003HAYeHHE. DTU CBEJICHUSI HOCST BCIOMOTATEIbHBIA XapaKTep W WCIHONB3YIOTCS ISl U3ydeHUs apupMETHUYeCKONH U
r€OMETPUYECKON ITPOTPECCUM.

Pabora ¢ dopmynamu N-ro uieHa U CyMMBI TMEPBBIX N YIEHOB MPOTPECCHIA, TOMHUMO CBOETO OCHOBHOTO HA3HAUYEHUS, MO3BOJSET HEOTHOKPATHO
BO3BpallaThCA K BBIYUCICHUAM, TOXKIACCTBCHHBIM npe06pa3013aHm[M, PEIICHUTIO ypaBHeHHfI, HEPABCHCTB, CUCTEM.

PaccmaTpuBaroTCsl  XapaKTepUCTHYECKHE CBONCTBA apuU(METHYECKOW U TEeOMETPUYECKOW MPOrpeccuil, YTO TMO3BOJISIET PACIHIUPUTH KPYT
IpeiaraeMplx 3ajad.
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Pa3zgea S. DiieMeHTHI KOMOMHATOPUKM U TeOpuH BeposiTHocTei (13 yacoB).

KombunaTtopnoe npasuiio ymHoxxeHus. [lepectanoBku, pazMerienus, couetanuss. OTHOCHTEIbHAS YaCTOTa U BEPOSTHOCTH CIYYaliHOTO COOBITHSI.
Lenap u3yyenusi pasjesia: 03HAKOMUTH OOYYAIOLIUXCA C MOHATHUAMU NEPECTAHOBKHU, Pa3MEILICHUS, COUETaHUS U COOTBETCTBYIOIIMMH (DOpMyramMu Jist
IIoACYECTa UX 4yucjia, BBECTHU IIOHATHUA OTHOCHUTEIBHOM YaCTOTHI U BCPOATHOCTHU CHy‘lﬁﬁHOI‘O coOBITHS.

N3ydyeHue TeMbl HAUMHAETCS C pElICHMs 3a7a4, B KOTOPBIX TPeOyeTCs COCTaBUTh T€ WM MHbIE KOMOMHAIIMM 3JIEMEHTOB M. MOACYUTATh MUX YHCIIO.
Pa3zbsicHsieTcss KOMOMHATOPHOE MPABWIIO YMHOXKCHHSI, KOTOPOE WCIIONHATCS B JajbHEHIIEM MpH BBIBOAEC (GOpMYI Ui MOACUYETA YMCIa TEPECTAHOBOK,
pa3Menienuii u coueranuil. [Ipu uzydyenuu nanHoro maTtepuana HEOOXOJUMO OOpaTUTh BHUMaHKHE OOy4aIOLIUXCsS Ha pa3iiudue MOHATUN «pa3MeIleHnue» 1
«coueTaHue», ChOPMHUPOBATH Y HUX YMEHHE ONPEACIATh, O KAKOM BHJIe KOMOMHALIMI HJIET peyb B 3a/1a4e€.

B nanHoli Teme yuaiuecs 3HAKOMSTCS C Ha4dallbHBIMH CBEJICHUSIMU U3 TEOPUHU BEPOSITHOCTEH. BBomATCS MOHATHS «cllydallHOE COOBITHEY,
«OTHOCUTENbHASI YACTOTa», «BEPOSTHOCTh CIIYYaWHOTO COOBITHs». PaccMaTpuBarOTCs CTAaTHCTHYECKMH W KIIACCHYECKUH TOIXOABl K OMPEICIICHUIO
BEPOATHOCTH CIy4ailHOro coObiTus. BaxkHo 00paTUTh BHUMaHHE O0YYaIOLIUXCS HA TO, YTO KJIACCHYECKOE OINpeeNICHUE BEPOSITHOCTH MOXHO MPUMEHSTh
TOJIBKO K TAKUM MOJCIIAM PCAJIbHBIX CO6I>ITPII>1, B KOTOPLIX BCC UCXOBbI ABJIAIOTCA paBHOBO3MOKXHBIMH.

IoBTOpenue (21 uac).
Lean n3yyenus: pa3aesa: [losropeHue, 0000IeHHE U CUCTEMAaTH3AIMs 3HAHWI, YMCHUN M HaBBIKOB 32 KypC ajireOpbl OCHOBHO# 00111e00pa3oBaTeIbHOM
IIKOJIBI.

Pabouas [mporpamma C(l)OpMHpOBaHa C YyUCTOM pa60qel71 IIporpaMmbl BOCIIMTAHHA U IIPpHU3BaHA 00ecneyuTh AOCTHIKCHUC JIMYHOCTHBIX PE3YJIbTATOB
OCBOCHHA IIPpOrpaMMbl OCHOBHOI'O O6IH€FO O6paSOBaHI/IH, oTpaxkaromux TI'OTOBHOCTb o6yqa10u11/1xc51 PYKOBOACTBOBATLCA CHUCTEMOM IIO3UTHBHBIX
OCHHOCTHBIX OpI/IeHTaI_II/Iﬁ U paClIUpPCHUC OIlbITa ACATCIBHOCTU Ha €€ OCHOBE M B nponecce peajin3ali OCHOBHBIX HaHpaBJ’IeHI/Iﬁ BOCIIMTaTEIbLHOM
ACATCIIbHOCTH, B TOM YHCJIC B 4aCTHU:

1. Ilampuomuueckoe 6ocnumatue.
[IposiBneHnEM HHTEpEca K NPOUUIOMY U HACTOSIIEMY POCCUHUCKOW MaTEMATUKH, IEHHOCTHBIM OTHOLIEHUEM K JOCTHXKEHHSIM POCCUHCKUX MaTEMaTHUKOB U
POCCHIICKON MaTeMaTUYECKON IIKOJIbI, MCIOJIb30BAaHUEM ITHX JOCTIXKCHHM B IPYTUX HayKaxX M MPUKIATHBIX cepax.

2. I'padxccoanckoe u 0yxo8Ho-HpascmeenHoe 60CnUmaHue.

['0TOBHOCTBIO K BBIMIOJIHEHUIO O0S3aHHOCTEH TpakJaHWHA W pealM3ally ero Mpas, MPeACTaBICHHEM O MaTeMAaTHUYECKUX OCHOBaxX (DYHKIIMOHHPOBAHHS
Pa3IUYHBIX CTPYKTYp, SIBIEHUW, MPOLEIYp TPakIaHCKOTo oOIIecTBa (BBIOOPHI, OMPOCHI M Tp.); TOTOBHOCTHIO K OOCYXICHHUIO ITHYECKUX MPOOIIEM,
CBSA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HayKH, OCO3HAHUEM Ba)KHOCTH MOPAIIbHO-ITUYECKUX MPUHIIMIIOB B I€ATEILHOCTH YUEHOTO.

3. Tpyoosoe eocnumatnue.

YCTaHOBKOM HAa AKTUBHOE yYacTHE B DPEIICHUM IMPAKTUYECKUX 3aJa4 MaTEMaTUYECKOW HAIIPaBIEHHOCTH, OCO3HAHMEM BaXKHOCTH MaTEMaTUYECKOIO
o0Opa3oBaHMs Ha MPOTSHKEHUN BCEW JKU3HU ISl YCIIEIIHOW MPo(ecCHOHANbHOM AESITETbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUN; OCO3HAHHBIM BHIOOPOM
Y TIOCTPOCHUEM MHIMBHIyalbHON TPAaeKTOpUN 00pa30BaHMs 1 )KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

4. Ocememuueckoe socnumanue.
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CrocoOHOCTBI0O K 3MOIMOHAIBHOMY M ACTETUYECKOMY BOCHPHATHIO MaTeMaTHYeCKUX OOBEKTOB, 3ajad, PEIIeHUH, pacCyXICHUW; YMEHHIO BHJIETh
MaTeMaTU4eCK1e 3aKOHOMEPHOCTH B UCKYCCTBE.

5. UeHHOCWlu HAY4YHO20 NO3HAHUU

T'oToBHOCTBIO OpPHUCHTHUPOBATLCA B IMPOLECCE CBOCH ACATCIIbBHOCTH HAa COBPECMCHHYIO CUCTCMY HAaYUYHBIX HpeILCTaBJIeHI/Iﬁ 00 OCHOBHBIX 3aKOHOMCPHOCTAX
pa3sBUTHUA YC€IOBCKA, MNPUPOIAbI U 06H_ICCTBa, IMOHMMaHHEM MaTeMaTH4YeCKOM HayKH KakK C(bepbl YeJIOBEUECKON JACATCIIBHOCTH, 3TaIllOB eé Pa3sBUTHUA U
SHAYUMOCTH JJId Pa3BUTUA HUBUIM3allWW, OBJIAACHUCM S3BIKOM MATCMATUKU U MaTeMaTHYCCKOM KYJIBTypOI;'I KakK CpCACTBOM IMMO3HAHUA MHUpA, OBJIaJICHUCM
HpOCTCfII.HHMPI HaBbIKaMH HCCHGHOB&TCHBCKOﬁ JCATCIIbHOCTH.

6. Qu3suueckoe gocnumanue.

['OTOBHOCTBIO TPHUMEHATH MAaTEMAaTUYECKHUE 3HAHWS B HMHTEpEcaXx CBOETO 3/I0POBBS, BEICHHUS 370POBOrO0 o0Opa3a KU3HU (340pPOBOE THUTAHHE,
cOamaHCUpPOBAaHHBIA PEKUM 3aHATUN U OTIbIXa, peryispHas (uznyeckas aKTUBHOCTbH); CHOPMHUPOBAHHOCTHIO HaBbIKa pedIeKCHH, MPU3HAHUEM CBOETO
IIpaBa Ha OIIMOKY U TAKOI'O K€ IpaBa JAPYyroro yeiaoBeKa.

7. DKono2uueckoe ocnumatue.
OpueHTanuelt Ha IpUMEHEeHNe MaTeMaTUYeCKUX 3HAHUM Ui pelieHus 3ajad B 0071acTH COXPAaHHOCTU OKPYXKaroIllel cpe/ibl, JIaHUPOBAHUS MOCTYIKOB U
OLIEHKU VX BO3MOXKHBIX TIOCJIEJCTBHIA JJIsl OKPYXKAIOIIEH CPE/Ibl; OCOZHAHUEM TII00ATBHOTO XapaKTepa YKOJIOTHUECKUX MPOOIeM U IMyTeH UX pemIeHusl.

8. Jluunocmuvie pesynomamsi, obecnevusaiowue adanmayuio 00y4aowe2ocs K UsMeHIIOWUMC YCA08UAM COYUANbHOU U NPUPOOHOU CPeobl:

e TOTOBHOCTBIO K JEHCTBHUSIM B yCJIOBUSAX HEONPEAEIEHHOCTH, MOBBILICHUIO YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO JIEeSTEeIbHOCTb, B TOM
YlClie YMEHUE YUUTHCS Y APYTUX JItOJIeH, MPUoOpeTaTh B COBMECTHOMN JAESITEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUH U3 ONBITA APYTHUX;

e HEOOXOIUMOCTBIO B ()OPMHPOBAHUHU HOBBIX 3HAHWH, B TOM 4Hcie (OpMyIupoBaTh MJEH, MOHATHUS, TUIOTE3bl 00 00BEKTaX U SIBICHUSX, B TOM YHUCIIE
paHee He U3BECTHBIX, 0CO3HABAThH JCPHUINUTHI COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, TUIAHUPOBATH CBOE PA3BUTHE;

e CIIOCOOHOCTBIO OCO3HAaBAaTh CTPECCOBYIO CHUTYalHIO, BOCHPUHUMATh CTPECCOBYIO CHTYallMI0 KakK BbI30B, TPEeOYIOLIMI KOHTpMEp, KOPPEKTUPOBAThb
MPUHUMAEMbIE pEelIeHUs U AeNCTBUS, GOpPMYIHpPOBaTh U OLIEHUBATh PUCKU U MOCIEACTBUS, (POPMHUPOBATH OIBIT.

Peanu3anus BocnuTaTeabHOro NOTEHLIMANIA YPOKA IPETIONaraeT CIeAyoLe BUIAbl padoT:

1. IlpumeHeHue Ha ypoKe MHTEPaKTUBHBIX (popM paboThl (JUCKyCCHM, KOH(EpPEeHLNH, YPOKH-UCCIEeI0BAHUs, TPYNIOBYIO U MapHYK paboTy), KOTOpbIe
MO3BOJISIT YCUITUTH 100pOKEIaTeNbHYI0 OOCTAaHOBKY Ha YPOKE M HE TOJIBKO MOJIy4YaTh ONBIT, HO U IPUOOpEeTaTh 3HAHUSI.

2. BxiroueHue B ypOK MTPOBBIX MPOILEAYp, [UIS MOAJCPKAHNS MOTHUBAIIUH JIETeH K TOJIYYECHHUIO 3HAHUH, YCTAaHOBKH J0OpOXKenaTebHOH aTMOCc(hephl BO
BpeMs ypoKa.

3. IlpoBeneHre COOBITHITHBIX YPOKOB, YPOKOB — SKCKYPCHH, KOTOPBIE PACIIMPSIOT 00pa30BaTebHOE MPOCTPAHCTBO MPEAMETa, BOCITUTHIBAIOT YBAXKEHUE K

UCTOPUYECKUM JIMYHOCTSIM, JIIO/ISIM HayKH, BOCITUTHIBAIOT JIIOOOBb K MIPEKPACHOMY, K MPUPOJIE, K POJTHOMY Kparo.

Ucnons3oBanne UKT-TexHONOrMiA, KOTOpPBIE MOEPKUBAIOT COBPEMEHHBIE aKTUBHOCTH 00YYaIOLIUXCS.

. CMBICIIOBOE YTE€HUE, KOTOPOE MO3BOJIAET MOBBICUTH HE TOJBKO IPEIMETHBIE PE3YJbTAThl, HO M YCHUJIUTh BOCIMTATEIbHBINA MMOTEHIMAJ, YEPE3 MOJIHOE

OCMBICJIEHHE IIPOYUTAHHOTO TEKCTA U MOCIEAYIOLIETO €ro 00CYXKICHHUS.

6. HccnenoBarenbckass M NMPOEKTHAs JEATEIbHOCTb, MO3BOJISIONIAS MPHOOPETAaTh IIKOJBHUKAM HABBIK CAMOCTOSATENBHOTO PELICHHS TeOPETHUECKOi

npoOJieMbl, HaBBIK TE€HEPUPOBaHUS U O(OpMIIEHHUS COOCTBEHHBIX WJEH, HaBBIK MYOJIWYHOTO BBICTYIUIEHUS TIIepe ayAUTOpPHEH, HaBbIK
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apryMEHTHPOBAHUS U OTCTAaUBaHUS CBOEH TOUKH 3PEHHUS.

Jlna nocTrkeHus: BOCIIUTATENBHBIX 3a/1a4 YPOKA UCIIOJIb3YIOTCS COLIMOKYJIBTYPHBIE TEXHOJIOTHU:
e  TEXHOJIOTHUs IIPUCOECAVHEHUS;
e TEXHOJIOTUS PA3BUTHS LIEJIOCTHOTO BOCIIPUATHUS U MBIIIJICHUS;
e TEXHOJIOTHS Pa3BUTHUSA YyBCTBOBAHUS;
e  TEXHOJIOTUS PA3BUTHUSA MOTUBALIUU;
e TEXHOJIOTUs Pa3BUTHUS JIUYHOCTH;
e TEXHOJIOTHUS PA3BUTHS IPYIIILL;
e TEXHOJIOTHs pa3BUTHS pecypca yclexa.
OCHOBY COLIMOKYJIBTYPHBIX TEXHOJOTHM COCTaBIISIET Uiesd aKTUBHOIO OOYYEHHUs UM BOCHMTAHUS, KOIJla OJHOBPEMEHHO Pa0OTalOT MSATh aCIEKTOB:
CoJlep KaTeNIbHbIA, KOMMYHUKATUBHBIN, YIPaBICHYECKUI, ICUXOJIOTHYECKUI, COLUOKYIIbTYPHBIM.
Hcnonb3oBaHue akTUBHBIX (opM padOTHI SBISETCS Ba)XKHBIM YCIIOBHEM IIpPEBpAIlEHUs OOBIYHOIO YpOKa B BOCHHUTBIBAIOIIMNA YpOK. ITO
CIIOCOOCTBYET:
e OCBOCHMIO COLMOKYJBTYPHBIX U 1yXOBHO-HPAaBCTBEHHBIX KaTErOPUM HAa yPOBHE JIUYHOCTHOTO Pa3BUTHS;
e pa3BUTHIO 3)PEKTUBHOTO OOIICHUS;
e Pa3BUTHIO YIPABIEHYECKUX CIIOCOOHOCTEH;
e (hopMUPOBAaHHMIO MOTHBALIMK HA COBMECTHOE TOCTHKEHHUE 3HAYNMBIX PE3yJIbTaTOB;
e IPUOOPETEHUIO COLMOKYIBTYPHOIO OIBITA.
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TEMATHYECKOE IINTAHUPOBAHHUE

TEMATUYECKOE INTAHUPOBAHHUE KYPCA AJII'EBPbBI 7 KJIACC

Ne HanmenoBanue YuyeOHBIE YaChI KonTpoabHubie padoThl

n/n pa3jaeJioB

1. |BbIpa:keHusi, TOXK/1eCTBA, yPABHEHHUS 22 2

1.1 |Beipaxenus 5

1.2 |IIpeobpa3oBaHue BhIpaKEHUIA 6

1.3 |YpaBHeHUs C OIHON EPEMEHHOMH 8

1.4 |CraTucTrueckue XapakTepUCTUKU 4

2. |DyHknmMmn 11 1

2.1 |OyHKUMH U UX TpaQUKU 5

2.2 |JluneiiHas QyHKIUSA 6

3. |CTeneHb ¢ HATYPAJIBLHBIM NMOKAa3aTeJIeM 11 1

3.1 |Crenenp u €€ cBOMCTBA 5

3.2 |OnHOUIIEHBI 6

4.  |MHoOro4/eHbl 17 2

4.1 |CymMa 1 pa3HOCTh MHOTOYICHOB 3

4.2 |TIpousBeneHue OJHOUWICHA 1 MHOTOUJICHA 7

4.3 |IIpou3BeneHre MHOTOWICHOB 7

5. |DopmyJibl COKPALIEHHOTO YMHOKEHHS 19 2

5.1 |KBagpaT cyMMbl M KBaJ[paT pasHOCTH 5

5.2 |PasHocth kBagpaToB. CymMMa M pa3HOCTh KyOOB. 7

5.3 |[IpeoOpazoBaHue LENBIX BRIPAKESHHN 7

6. |Cucrembl JUHEHHBIX YPaBHEeHMIT 16 1

6.1 |JIuneiiHble ypaBHEHUS C ABYMsI IEPEMEHHBIMU U MX CHCTEMBI 5

6.2 |Pemenue cucteM JIMHEWHBIX ypaBHEHHI 11
IloBTOpEeHue 6 1
Hroro: 102 10
KoanuecTBo Tem: 6
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TEMATUYECKOE INTAHUPOBAHHUE KYPCA AJII'EBPBI 8 KJIACC

Ne HaumenoBanue YuyeoHBIE YaChl KonTpoJibHbIe patoThI

n/n pasjaesioB

1. PanuonanbHblie ApooH 23 2

1.1 |PanumonanbHbIe ApoOU U UX CBOMCTBA. 3)

1.2 |Cymma u pa3HOCTH apobeit 7

1.3 |lIpousBenenue u yacTHOE ApoOEi 11

2. |KBaapaTHble KOpHH 19 2

2.1 |JleiicTBUTEIBHBIC YHCIIA 2

2.2 |Apudmernyeckuii KBapaTHBIN KOPEHb 6

2.3 |CaoiicTBa apu(PMETUYECKOTO KBAPATHOTO KOPHS 3

2.4 |[IpumeHeHue CBOMCTB apu(hMETUUECKOTO KBaAPATHOTO KOPHS 8

3. |KBaapaTHble ypaBHeHUsI 21 2

3.1 |KBagpaTHOE ypaBHEHUE U €r0 KOPHH 11

3.2 |JIpoOHbIe paliMOHALHBIC YPABHEHUS 10

4. |HepaBeHcTBa 20 2

4.1 |YucnoBble HEPAaBEHCTBA M UX CBOMCTBA 7

4.2 |HepaBeHCTBa C OJHOM MEPEMEHHON U UX CHCTEMBI 13

5. |CreneHb ¢ HeJbIM MOKA3aTeJIeM U €€ CBOMCTBA. JJ1eMEeHThI 11 1
CTATUCTHKHU

5.1 |Cremnens ¢ 1enbIM MokKa3aTelieM U €€ CBOICTBA. 7

5.2 |DneMeHTHI CTAaTHCTUKU 4
IMoBTOpeHue 8 1
Hroro: 102 10
KosnuecTBo TeM: 5)
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TEMATUYECKOE IIVIAHUPOBAHUE KYPCA AJIT'EBPBI 9 KJIACC

Ne HaumenoBanue Y4eOHblIe Yachl KonTposabHubie padoThl

m\i pasjiesioB

1. KBagparnunas pynkumus. 22 2

1.1 | ®ynkuuu u ux cBoiicTBa 5

1.2 | KBagparsslii TpEXuieH 5

1.3 | KBagparnunas ¢pyHkius u e€ rpaduk 8

1.4 | Crenennas ¢pyukuus. Kopens n-if creneHu. 4

2. YpaBHeHHs U HEPABEHCTBA C OJJHOM NePEMEHHOM. 14 1

2.1 | YpaBHEHUS C OHOM MTEpEeMEHHOMN 8

2.2 | HepaBeHCTBa C OJTHOM IIEPEMEHHOM 6

3. YpaBHeHus U HEPABEHCTBA ¢ IBYMs llepeMeHHbIMH. 17 1

3.1 | YpaBHeHHUsI C ABYMS IIEPEMEHHBIMH U X CHCTEMBI. 10

3.2 | HepaBencrBa ¢ qByMs IEPEMEHHBIMH U UX CUCTEMBI. 7

4. Apudmernyeckasi U reoMeTpuiecKas MPoOrpeccuu. 15 2

4.1 | Apudpmernyeckas mporpeccus 8

4.2 | I'eomeTpudeckas mporpeccus 7

S. JJieMeHThbl KOMOMHATOPUKH U TEOPHH BePOSITHOCTEIA. 13 1

5.1 | DnemeHTbl KOMOMHATOPUKH 9

5.2 | HayanbHble cBEICHHUS U3 TEOPHH BEPOSTHOCTEH 4
IHoBTOpEHue. 21 2
Hroro: 102 9
KosnuuectBo Tem: 5
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