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[HosicHuTeILHASA 3aNIUCKA
K paboueil mporpamme y4eOHOTro npeamera aiaredpa
JUTst o0ydarommxcs 9 kiacca

PaGouas mporpamma mo anredpe aist 9 kitacca cocraBiieHa B COOTBETCTBHH C IIPABOBBIMU U

HOpPMaTHBHBIMU JIOKYMEHTAMU:
®denepanpublii 3akoH «O06 oOpazoBanuu B Poccuiickoit denepamum» ot 29.12. 2012 1.

Ne 273-@3;
@enepanbHbli  TOCYAApCTBEHHBIH  00pa3oBaTelIbHBIH  CTaHAAPT OCHOBHOIO  OOIIETo
o0pa3zoBaHUs;
[IpumepHass ocHOBHasg oOpa3zoBarelbHasi MporpaMMa OCHOBHOTO 00Iero o0pa3oBaHUs
(mpoTtokon (enepanbHOro yueOHO-METOANYECKOTO 00BETUHEHUS TI0 00IIeMy 00pa30BaHHUIO OT
8 ampesst 2015 1. Ne 1/15, B penakuuu npotokosa Ne 1/20 ot 04.02.2020);
OcHoBHasgs oOpasoBaTenbHasi IporpaMMa OCHOBHOro oOmiero oOpazoBanus MbBOY
«Jlanmesckas CII»;
VYueOusiii mman MBOY «Jlanmesckas CII» na 2022-2023 yueOHsbIii rox;
- Anrebpa. COOpHHK TpHMEpPHBIX pabouux mporpamm. 7-9 Ki.: ydeOHOe mocoOue JyIs
obmieobpasoBarenbHbix opranuzanuii/ coct. T.A.bypmuctposa- M.: [Ipocsemenue, 2020

PabGouass mnporpamMmma OpUEHTHpOBaHA Ha UCIOJIb30BaHUE y4eOHO-METOIUYECKOTO
KOMILJIEKTA

1. Anrebpa. 9 kiacc: yueb. 1ist obmeoOpa3zoBaTenbHbIX opranuzanuii/ C.M.
Hukonsckuit, M. K. IToranos, H.H. Pemrernukos, A. B. Illeskun / M.: [IpocBemenue, 2017

2. Anre6pa. Jlunakruueckue mMatepuansl.9 kiacc: yued. mocobue it 0omeoOpa3oBart.
opranu3zanuii / M.K.Iloramos, A.B.Illeskun / M.: IIpocemenue, 2017.

3. Anrebpa. Temaruueckue Tectsl. 9 knace / I1.B.Yynkos, T.C.CtpykoB — M.:
[Ipoceemienne,2017

B coorBercTBUM ¢ (emepaTbHBIM TOCYAApPCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
o011ero 00pa3oBaHwusl, y4eOHBIM TUIAHOM MYHUIIATATHEHOTO 010 DKETHOTO
0011e00pa30BaTENLHOTO YUPEeKICHUS «JIauIIeBCKast CpeaHss IIKOJa» y4YeOHBIA MpeaMer
anredpa sBISIETCS 0053aTEILHBIM B CPEJIHEH IIIKOJIE, Ha €ro MpernoaBaHue OTBOIUTCA 99 yacoB
B 1o (3 uaca B Heeno, 33 Heaenn).

Lenu u 3a0auu oanHoU npocpammvi:

1) B HampaBIeHUH TUYHOCTHOTO PA3BUTHSL:

* pa3BUTHE JIOTHYECKOTO M KPUTHYECKOTO MBINUICHUS, KYJIbTYphl PEYH, CIHOCOOHOCTH K
YMCTBEHHOMY SKCIIEPUMEHTY;

* (dopmMHpOBaHHWE Yy YYalIMXCS WHTEIUIEKTyaJbHOH UYECTHOCTH W OOBEKTUBHOCTH,
CMOCOOHOCTH K MPEOJOJCHUIO MBICIUTENIBHBIX CTEPEOTHIIOB, BBITEKAIOIUX M3 OOBIIEHHOIO
OTIBITA;

* BOCIUTaHHE Ka4eCTB JIMYHOCTH, OOECHEYMBAIOIIMX COIHAIBHYI0O MOOUIBHOCTD,
CTIIOCOOHOCTh IPUHUMATH CAMOCTOSITEIIHHBIE PEIICHUS;

* (QopMmHpoBaHHE KA4ECTB MBIIUICHUS, HEOOXOAMMBIX [UIsI aJanTallii B COBPEMEHHOM
MH(OPMAIIMOHHOM O0ILIECTBE;

* pa3BUTHE HHTEpECA K MAaTEMAaTUYECKOMY TBOPUYECTBY M MareMaTH4eCKHX CIIOCOOHOCTEH;

2) B METaNpeaIMETHOM HANPABICHUU:
* (hopMHUpOBaHUE MPEICTABICHUN O MaTEMaTHKE KaK YaCTH OOIIEUETIOBEYECKON KYIBTYPHI, O
3HAYMMOCTH MaT€MaTHKHU B pa3BUTHH IIMBHIN3ALUN U COBPEMEHHOTO OOIIECTBA;



* pa3BUTHE MPEJCTABICHHIA O MareMaTHKe Kak (opMe ONMUCAHUS W METONAC MO3HAHHS
NeUCTBUTENIFHOCTH, CO3JaHUE YCIOBUH JUIsI TMPHOOPETEHHs IEPBOHAYAIBHOTO —OIBITa
MaTeMaTH4YeCKOTO MOJCTUPOBAHHS;

* ¢opMupoBaHHE OOIIMX CIOCOOOB WHTEIUIEKTYaJbHON AEATEIbHOCTH, XapaKTEPHBIX IS
MaTeMaTHKH W SBJSIFOIIMXCS OCHOBOM TMO3HABATEIBHON KYJIBTYPbhI, 3HAYUMOMN IS PA3THUHBIX
cdep YenoBeYeCcKOl 1eATebHOCTH;

3) B IpeIMETHOM HallpaBJICHUHU:

* OBJIaJICHHE MAaTeMaTUYECKUMU 3HAaHUSAMHM U YMEHUSAMH, HEOOXOAUMBIMH JJIs1 IPOJOJIKEHUS
oOydeHus B CTaplieil IIKOJEe WM HHBIX O00IIe00pa30BaTeNIbHbIX YUPSKICHHUAX, WU3YyUCHHS
CMEXHBIX JUCLUIUIMH, IPUMEHEHUS B [IOBCEITHEBHOMN JKHU3HU;

* cozmanue (yHIAMeHTa Uil MaTeMaTHYeCKOro pPa3BHUTHA, (HOPMHUPOBAHUS MEXaHHU3MOB
MBILUIEHUS, XapaKTePHBIX U1 MAaTEMaTH4YE€CKON AEATEIbHOCTH.

1. HJIaHl/IpyeMbIe pe3yJabTaTbl 0OCBOCHUSA y‘lEﬁHOI‘O npeamerTa

[Iporpamma  obOecnieunBaeT AOCTIDKEHHE  CIEAYIOIIMX  PE3YJIbTaTOB  OCBOCHUS
00pa30BaTeNnbHOM MPOrpaMMbl OCHOBHOTO 001Iero 00pa3oBaHMUs:

AuUYHOCMHBLE: V 00yuaowuxcs 6y0ym cghopmuposansl.

1) OTBETCTBEHHOE OTHOIIEHHE K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUXCS K
CaMOPa3BUTHIO U CaMOOOPA30BAHMIO HA OCHOBE MOTHBALIMU K O0YUYEHUIO U TIO3HAHUIO, BBIOOPY
JanbHenIero oopazoBanus Ha 0a3e OPUEHTUPOBKU B Mupe npodeccuil U npodeccruoHalIbHBIX
MPEANOYTEHUH, 0CO3HAHHOMY ITOCTPOCHUIO WHIMBHIYaIbHONH 00pa30BaTEIbHON TPACKTOPHH C
y4€TOM YCTOWYMBBIX TTO3HABATEIbHBIX HHTEPECOB;

2) LETOCTHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU ¥ 00IIECTBEHHOM MPAKTUKU;

3) KOMMYHHMKaTHBHAsI KOMIIETEHTHOCTb B OOIIIEHUH U COTPYIHUYECTBE CO CBEPCTHUKAMM,
CTapUIMMH W  MJIQAIIUMH, B 00pa3oBaTelbHOW, OOIIECTBEHHO IOJE3HOW, Yy4eOHO-
MCCIIEIOBATENLCKOM, TBOPUECKOM U IPYTHX BUAAX JESTEIHHOCTH;

4) ymeHue CHO, TOUHO, TPaMOTHO HM3J1araTb CBOM MBICJIM B YCTHOM M MUCBMEHHOW peun,
MMOHUMATh CMBICT TIOCTABIICHHOH 3a/1a4H, BEICTPANBaTh ApIyYMEHTAIUIO, IIPHBOUTH TPUMEPHI H
KOHTPIIPUMEDHI;

5) npeacTaBieHUE 0 MaTEMAaTUYECKON HayKe Kak cdepe 4eTOBEUECKON IeaTeTbHOCTH, 00
sTanax e€ pa3BUTHS, O €€ 3HAUMMOCTH JIJIsl pa3BUTHSI LIMBUIIM3ALINY;

Y obyuarowuxcs mocym ovlmes copmMuposaHv:

6) KpPUTUYHOCTb MBIIUICHUS, YMEHHME pACIO3HaBaTh JIOIMYECKH HEKOPPEKTHbIE
BBICKa3bIBaHUS, OTIINYATH TUTIOTE3Y OT (paKTa;

7) KpeaTUBHOCTb MBIIUICHUS, WHUIIUATHBA, HAXOJAYUBOCTh, aKTUBHOCTh MPHU PEIICHUU
anredpandecKux 3a1adq;

8) yMeHHe KOHTPOJIMPOBaTh IMPOLECC U pe3ylbTaT YydyeOHOM MaTeMaTH4ecKOM
NeSITeTbHOCTH;

9) cnocoOHOCTh K AMOIMOHAIBHOMY BOCIPHUATHIO MaTeMaTHYECKUX OOBEKTOB, 3aiad,
penIeHui, paccyKaeHUM.

Memanpeomemuole:

1) yMEeHHEe caMOCTOSATENBHO TUIAHUPOBATH aJbTEPHATUBHBIC IyTH JTOCTHIKCHUS IENEH,
OCO3HaHHO BbIOMpaTh Haubonee dS(pdeKTuBHBIE CMOCOOBI  pEIIeHHs  Y4YeOHBIX H
MO3HABATENNBHBIX 33/1aY;

2) yMeHHUE OCYUIECTBIATh KOHTPOJIb MO pe3yibTaTy U MO crocoly IeicTBUS Ha ypOBHE
MIPOU3BOJILHOTO BHUMAHUS M BHOCUTH HEOOXOINMBIE KOPPEKTHBEI,

3) yMeHHe aJIleKBaTHO OIICHMBATh MPAaBUIBHOCTh MM OIIMOOYHOCTH BBIMOJIHEHUS
y4eOHO 3a/1aud, €€ 00BEKTHBHYIO TPYIHOCTh M COOCTBEHHBIE BO3MOYKHOCTH €€ pelICHUS;

4) OCO3HaHHO€ BIJIQJICHUWE JIOTMYECKUMM JICHCTBUAMHU ONpEAETCHUs TOHSITHUH,
00001IeHNS, YCTAHOBJICHUS aHAJIOTHH, KIIaCCU(PUKAIIMK Ha OCHOBE CAMOCTOSITEIHBHOTO BHIOOpa



OCHOBAHUU M KPUTEPUEB, YCTAHOBIIECHHSI POJIO-BUAOBBIX CBSI3€EH;

5) yMeHMe YycCTaHaBIMBaThb NPUYMHHO-CIEICTBEHHBIE CBSI3U; CTPOUTH JIOTMYECKOE
paccyxJeHHe, yMO3aK/IoueHne (MHIyKTUBHOE, e TyKTUBHOE U 110 aHAJIOTUH) U BBIBOJIBL;

6) yMeHHME co3[aBaTh, NPUMEHATh M MPeoOpa3OBBHIBATh 3HAKOBO-CHMBOJIUYECKUE
CpeACTBa, MOJAEIH U CXEMBI JJIs pElIeHUs y4eOHbIX U IO3HABATENIbHBIX 3a/1a4;

7) yMeHHe OpraHH30BBIBAaTh y4eOHOE COTPYIHHYECTBO M COBMECTHYIO JICATEIBHOCTD C
YUUTEJIEM ¥ CBEPCTHUKAMU: ONPEAENATh LeNH, pacupenencHie GyHKIUM U posei y4acTHUKOB,
B3aMMOJICHCTBUE M 00IIMe crocoO0bl paboThl; yMeHHE paboTaTh B TPyMIE: HAXOAUTH oOIiee
peleHre U paspemaTb KOH(MIMKTBI Ha OCHOBE COIVIACOBAHMS IMO3MLMHA M y4éTa MHTEPECOB;
CITymaTh napTHépa; GopMyIHpPOBaTh, APIYMEHTHPOBATh U OTCTAUBATh CBOE MHEHHUE;

8) chopMUPOBAaHHOCTh YUEOHOW M OOIIETOIB30BATEILCKON KOMIIETEHTHOCTH B 00J1acTH
MCIOJIb30BaHUs HH(POPMAITMOHHO-KOMMYHUKAIMMOHHBIX TexHomoruii (MK T- koMIieTeHTHOCTH);

9) nepBoHayalbHBIE MPEICTABICHHUS 00 HIEAX M O METOAAX MaTeMaTHUKU Kak 00
YHUBEPCATIbHOM SI3bIKE HAYKU U TEXHUKH, O CPEJCTBE MOJCINPOBAHMUS SIBIICHUHN U IIPOLIECCOB;

10) ymeHue BuAETh MaTeMaTHYECKyO 3aJayy B KOHTEKCTE€ MPOOJIEMHOW CUTyalluu B
JOPYTUX AUCLUUIUIMHAX, B OKPY’KaIOLIEH JKU3HY;

11) ymeHMe HaxoAWTh B pa3IMYHBIX HMCTOYHHMKAX HH(GOpPMALHIO, HEOOXOAUMYIO IS
peleHsl MaTeMaTHYeCKUX TMPOoOJIeM, W TPEACTaBIATh € B IMOHATHOW (hopMe; MPUHUMATH
pelleHNe B YCIOBUAX HEMOIHON U N30BITOYHOMN, TOUHOW U BEPOSITHOCTHOW MH(pOpPMAaLINY;

12) ymeHue mOHUMaTb W MCIOJIb30BaTh MATEMAaTHYECKHE CPEICTBAa HArJsSJHOCTU
(pUCYHKH, YepTeXHU, CXeMBbI U JIp.) Ul WIUTIOCTPALlU, HHTEPIpeTallui, apryMEeHTal|H;

13) yMmeHue BbBLABUIaTh THUIOTE3bl NpPU pEHIEHWH YYEeOHBIX 3aJad M I[OHUMAaTh
HE00XO0AMMOCTb UX IPOBEPKH;

14) ymeHue NpuMeHATh UHAYKTUBHbBIE U JI€AYKTUBHbBIE CIIOCOOBI pacCyXIE€HUU, BUJETh
pas3UyHbIe CTPATErUu PELICHUs 3a/ay;

15) noHnMaHue CyLIHOCTH aIrOPUTMUYECKUX MPEANHCAHUNA U yMEHHE JIeHCTBOBAaTh B
COOTBETCTBUH C IPEJIOKEHHBIM aJITOPUTMOM;

16) ymeHHe caMOCTOSATENbHO CTaBUTh LIE€JIH, BHIOMpATh M CO3JaBaTh AJTOPUTMBI JUIS
peleHus yueOHbIX MaTeMaTHUeCKuX Mpobiem;

17) ymMeHue miIaHupOBaTh M OCYIIECTBISAThH JIE€ATEIbHOCTh, HAIIPABJIEHHYIO HA pEIICHHE
3aJ1a4 UCCIEI0BATENIBCKOIO XapakTepa.

npeomemuuwie:

1) ymenue paboTaTh C MaTeMaTHYECKUM TEKCTOM (CTPYKTYpPUpPOBAaHUE, W3BIICUCHUE
HeoOxoauMoil MH(pOpMalKMK), TOYHO M TPaMOTHO BBIpaXKaTb CBOM MBICIM B YCTHOH H
MUCHbMEHHOW peuH, MPUMEHSS MaTeMaTHYeCKyl0 TEPMUHOJOTHIO U CUMBOJIHMKY, HCIIOJIb30BaTh
pa3iauyYHbIe S3bIKM MAaTEMAaTUKU (CIOBECHBIN, CUMBOJIMYECKHH, Tpadudeckuii), 000CHOBBIBATH
CYXJI€HUs, TPOBOJIUTH KJIaCCU(PUKAIINIO, JOKA3hIBATh MATEMAaTHUECKUE YTBEPKICHUS;

2) BnageHue 0a30BBIM MOHSATHBIM anapaToM: UMETh MPEJICTABIEHUE O YUCIIE, BIaJACHUE
CHUMBOJIBHBIM SI3BIKOM ajreOphl, 3HAHHE HJIEMEHTApPHbIX (YHKIMOHAJIBHBIX 3aBHCUMOCTEH,
(hopMHpOBaHHE TPEJCTABICHUNA O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B peajbHOM MHUpPE U O
pa3NUYHBIX CrHoco0ax MX M3Y4eHHs, 00 OCOOEHHOCTSX BBIBOJAOB M MPOTHO30B, HOCSILIMX
BEPOSITHOCTHBIN XapakTep;

3) yMmeHue BBINOJHATH alreOpanyeckue MpeoOpazoBaHMs PAMOHANBHBIX BhIPaKEHU,
MPUMEHTh UX JJIs pelleHUs y4yeOHBbIX MaTeMaTH4ecKHX 3a/lad M 3a/ay, BO3HHUKAIOIIUX B
CMEXHBIX YUE€OHBIX IIPEIMETax;

4) yMeHUe MOJIb30BaThCS MaTeMaTHUYECKUMH (DOpMyIaMH U CaMOCTOSITEIbHO COCTABIISTh
(bopMysBl 3aBUCUMOCTEH MEXIy BEIMYMHAMH Ha OCHOBE OOOOIIEHWS YAaCTHBIX CIIy4yaeB M
JKCIIEPUMEHTA;

5) yMmMeHue pemiaTh JTUHEWHbIE W KBaJpaTHbIE YpPaBHEHUS M HEPAaBEHCTBA, a TaKXke
NPUBOJIMMBIE K HHUM YpaBHEHHs, HEpPaBEHCTBA; CHCTEMbI; HIPUMEHSTh TpapuiecKue
NIPEJCTABICHNS ISl PELICHUs] U MCCIIEJOBAHUS YPAaBHEHHM, HEPABEHCTB, CHCTEM; MPUMEHSTh
MIOJIy4E€HHbIE YMEHUS JJIsl pEeLIeHUs 3a/1a4 U3 MaTEeMaTUKH, CMEXHBIX ITPEMETOB, PAKTUKH;

6) oBnazeHHe CUCTEeMON (YHKIMOHAJIBHBIX MMOHATUH, (YHKIMOHAIBHBIM SI3BIKOM H
CUMBOJIMKOH, YMEHHE CTPOUTh rpapuku (yHKIMH, ONUCHIBAaTh UX CBOMCTBA, MCIOJB30BATh UX



(GyHKIIMOHATBHO-TpaHUeCKre MPeACTABICHUS JUIsl ONMHCAHHWS W aHajiu3a MaTeMaTHYCeCKHX
3a/1a4 U peabHbIX 3aBUCUMOCTEH;

7) OBJaJeHWE OCHOBHBIMH CIIOCOOAMH TMPEACTABICHUS M aHAJM3a CTATHCTHYECKUX
JaHHBIX; YMEHHE pellaTh 3aJayd Ha HaX0XJICHHWE YacTOThl M BEPOSTHOCTH CIIyYaiHBIX
COOBITHI;

8) yMeHHE TPUMEHSTh U3YYCHHBIC TTOHITHS, PE3YAbTAThl U METOJIbI TIPU PEIICHUH 33]a4
U3 Pa3IMYHBIX pa3JielioB Kypca, B TOM YHCIIE 3ajad, He CBOIALIMXCS K HEMOCPEICTBEHHOMY
MIPUMEHEHHIO U3BECTHBIX allTOPUTMOB.

Paspen «HucaoBblie mocae10BATEIbHOCTH

Apudmemuueckue u zeomempuueckue npozpeccuu
BbpInyCKHUK HAy4YUTCH:
IIOHUMAaTh U UCIIOJIb30BaTh SI3bIK [1OCIIEI0BATEIbHOCTEN (TEPMUHBI, CUMBOIMYECKHE
0003HaYCHHUS ),
- IPUMEHATH (POPMYJIbI, CBI3aHHBIE C ApU(PMETUUECKOIN U T€OMETPUUECKON IPOTrpecCusiMu, U
anmapar, CQOpMHUPOBAHHBIN IPU U3YUYSHUN APYTHX Pa3JesIOB Kypca, K PELICHHUIO 33a/1a4, B TOM
4HCJIe C KOHTEKCTOM U3 PEaIbHOU KU3HU.
BBINYCKHUK MOJYYHUT BO3MOKHOCThD HAYYUThCH:
- pelaTb KOMOMHUPOBAHHbIE 3a/1a41 C IPUMEHEHUEM (POpMYJI N-TO WiIeHa U CyMMBbI N MEPBBIX
YJICHOB apU()hMETHUECKOW U TEOMETPUYECKON TPOTPECCHii, MPUMEHSS TIPH STOM arIapar
YPaBHEHUI U HEPABEHCTB;
- MIOHUMATh APUPMETHIECKYIO H TEOMETPHUIECKYIO MPOTPECCHH KaK (PYHKIIMH HATYPaIbHOTO
apryMeHTa; CBSA3bIBaTh apU(PMETHUECKYIO IPOrPECCHIO C IMHEHHBIM POCTOM, T€OMETPUUYECKYIO
- C OKCIIOHECHIIMAIIBHBIM POCTOM.




2. Conep:xanue y4eOHOTO npeaMeTa
Apudmeruka

Pannonanbnble uncna. PacimpeHne MHOKECTBA HATypajIbHBIX YUCEN 10 MHOXKECTBA LENbIX.
MHoOXecTBa LENbIX YHCET [0 MHOXECTBA palMOHAIbHBIX. PallMoHanbHOE 4YHCIO Kak
OTHOIIEHHE M/N, TJIe M — IIeJI0e YHCII0, N — HaTypajibHOe. CTENeHb ¢ HEeNbIM OKa3aTesIeM.

HevictButenbHbie uyncia. KBaapatHelii KopeHb U3 yucia. KopeHb TpeThel CTeneHU. 3anuch
KOpHEH ¢ MOMOUIbIO CTETIEHU C APOOHBIM ITOKa3aTesIeM.

[Tonstue 00 wuppanuoHaIbHOM uucie. VppanMoHATBHOCTh 4YHCIAa U HECOM3MEPHUMOCTH
CTOPOHBI M TUaroHaIu KBajiparta. JlecsaTuuHble MPUOIHMKEHHUS] UPPALMOHAIBHBIX YHCETT.

MHoOXeCcTBO ~ JIEHCTBUTENBHBIX  YHMCEN;  IPEICTaBICHUE  JEWCTBUTEIbHBIX  YHUCEI
OECKOHEUHBIMU ACCITUYHBIMU Jpo0siMu. CpaBHEHUE AEHCTBUTEIBHBIX YHCEIL.

Koopaunataas npsmasi. M300paxkeHne 4ducesn TOYKAMH KOOPAMHATHOM mpsiMmod. YucioBble
IIPOMEXKYTKH.

W3mepenusi, npubmmxeHus, oueHkU. Pa3mepsl 00BEKTOB OKpyKaromiero wmupa (ot
3JI€MEHTapHBIX YacTHUIl /10 BceneHHoil), AIUTENbHOCTh MPOIIECCOB B OKPYXKAIOIIEM MHUPE.
Boienenue MHOXHUTENsT — CTENEHU JAecATH B 3anmucu uucna. [lpubmmkéHHoe 3HaueHHE
BEJIMYMHBI, TOYHOCTb NpUOIMKeHus. [Ipukuka 1 oleHka pe3ybTaToB BHIYUCICHUI.

IInanupyemvie pezyromamuol usyuenus no meme:
Pauuonansuvie uucna

BbInyCKHUK HAay4YUTCH:

CpaBHI/IBaTI) nu ynOpﬂIIOLII/IBaTI) paHI/IOHaJII)HI)IG qHucJia,

BBIIIOJIHATH BBIYUCIICHUS C PAllMOHAIIBHBIMUA YUCJIaMH, COYETasl YCTHBIEC U TUCbMEHHBIE TPUEMBI

BLI‘IHCJIGHI/Iﬁ, HpI/IMeHeHI/Ie KaJII)KYJIFITOpa;

WCII0JIb30BAaTh MOHATUSA U YMEHUS, CBA3aHHBIE C IPONOPLUHUOHAIBHOCTHIO BEJIUYHH,

HpOIIeHTaMI/I B X0I€ pCIHGHI/ISI MATEMATHUYCCKUX 3aa4 U 3a4a4 U3 CMCKHBIX HpeI[MeTOB,

BBIITOJIHATH HECJIOKHBIC HpaKTI/I‘-ICCKl/Ie pvaeTH

MIPUMEHATD IMOHATHUS, CBSI3aHHBIE C IEIMMOCTBIO HATYPaJIbHBIX YHCEIl

BbINyCKHUK MOJYYUT BO3MOKHOCTD:

IMO3HAKOMMTHLCS C IMMO3ULHOHHBIMU CUCTEMAaMH CUHMCIICHUS ¢ OCHOBAaHHUSAMH, OTIIMYHBEIMHE OT 10;

er'Iy6I/ITI) 158 paSBI/ITI) HpeI[CTaBJ'IeHI/IH (0] HaTypaJ'H)HI)IX quciiax u CBOI\/JICTBaX JACIIMMOCTH,

HAyUYUTHCS UCTIOTB30BATh MPUEMBI, PAIIMOHATU3UPYIOIINE BIYUCIECHUS, TPUOOpEeCcTH

MIPUBBIYKY KOHTPOJUPOBATH BBIUMCIIEHHUSI, BHIOMpAs MOIXOSAIINN IS CUTYallUU CII0CO0.
eiicmeumenshvie uucaa

BbInycKHUK HAYYHTCSI:
HCIOJIb30BaTh HAa4YadbHbIC IPEICTABICHUS O MHOKECTBE JEHCTBUTENbHBIX YHCET;
BIIQJICTh MTOHATHEM KBAIPATHOTO KOPHS, IPUMEHSTH €T0 B BHIYHCICHUSX;
BbInyCKHUK MOJIYYHT BO3MOKHOCTD:
Pa3BHUTH MPEJICTABICHUE O YMCIIC U YHCIOBBIX CHCTEMaX OT HATYPATbHBIX JIO JICUCTBUTEITHHBIX
YHCell; O POJU BBIYUCIICHUN B YETIOBEUECKON MPAKTUKE;
Pa3BHUTh U YIITYOUTh 3HAHUSI O JICCATUIHON 3aIUCH JCHCTBUTEIBHBIX YnceN (IEPUONISCKAC U
HEeNepuoJuuecKue Ipodu).
H3mepenusa, npubdaudiceHus , OUeHKU

BbinmycKHUK HayuHnTCs:

HCIIOJIb30BaTh B XOJI€ PEIICHU 3a/1a4 dJIeMEHTapHbIe IPEICTaBICHUS, CBA3aHHbIE C
NpUOIMKEHHBIMU 3HAYEHUSIMU BEJTUYMH.

BbINyCKHUK MOJYYUT BO3MOKHOCTD !

MOHATH, YTO YHUCIIOBBIE JaHHBIE, KOTOPBIE UCTIONB3YIOTCS JIJIsl XapaKTEPUCTHKU OOBEKTOB
OKpYKaroIlero MUpa, SBJISIOTCS IPEUMYIIECTBEHHO TPUOIMKEHHBIMHU, YTO 10 3aIIUCU
NpUOIMKEHHBIX 3HAUEHHM, COZepKaIUXCs B UH()OPMAIIMOHHBIX HCTOYHHUKAX, MOYKHO CYTUTh
O MOTPEIIHOCTH MPUOIMKEHHUS,

MOHATH, YTO MOTPEIIHOCTh PE3yJIbTaTa BEIYMUCICHUS JI0JKHA OBITh COM3MepUMa ¢
MOTPEIIHOCTHIO UCXOIHBIX JaHHbBIX.



AJITEBPA

Anrebpanyeckue BBIpaXEHHUA. DyKBEHHbIE BBIpaXEHUS (BBIPAKCHHS C TIEPEMEHHBIMH).
YucnoBoe 3HadeHHe OyKBEHHOrO BbIpakeHMs. JlomycTHMblE 3HAYEHHMsS MEPEMEHHBIX.
[ToncranoBKa BBIpaXEHHN BMECTO NepeMeHHbIX. [IpeoOpazoBanne OyKBEHHBIX BBIpRKEHUH Ha
OCHOBE CBOMCTB apu(METHUECKUX AeicTBUI. PaBeHCTBO OyKBEHHBIX BhIpaKeHUH. TOXKIECTBO.

CreneHb ¢ HaTypalabHBIM ITOKa3aTeneM U e€ cBorcTBa. OnHOWIEeHBl U MHOTOWIECHBl. CTeneHp
MHorouseHa. CiokeHue, BBIUYMTAHHWE, YMHOKEHHE MHOIOWIEHOB. DOpMyJIbl COKpAIIEHHOTO
YMHOMKEHUS: KBaJpaT CyMMbl U KBajgpar pasHocTH. PopMylia pPa3sHOCTH KBaJIpaToB.
[IpeoOpa3oBanue 1EIOr0 BBIPAKEHUS B MHOTOWICH. Pa3joKeHWe MHOTOWICHOB Ha
MHOKHTEIIH.

MHorowiensl ¢ oaHOW mnepeMeHHo. Kopenb wmHorouneHa. KBajapaTHblii TpEXuieH;
pa3ioKeHUe KBaJpaTHOro TPEXWIEHAa Ha MHOXKHUTEIH.

Anrebpanueckas apoOb. OcCHOBHOE CBOMCTBO anreOpamdeckod npobu. CrokeHue,
BBIUMTAHNE, YMHOXKEHHE, JIeNIeHHE anredpandeckux apooeit. CteneHb ¢ IelbIM MoKa3aTeIeM
e€ CBOMCTBA.

ParnmonanbHbie BEIpaXKeHUS U UX ITpeoOpa3oBanus. Jloka3aTenbcTBO TOXKICCTB.

KBanparusie kopau. CBoiicTBa apudMeTHUECKUX KBaJpaTHbIX KOpPHEH M UX MPUMEHEHUE K
IpeoOpa30BAHUIO YUCIIOBBIX BBIPAKEHUN U BBIYMCICHUSM.

VYpaBHeHus. YpaBHeHue ¢ ojnHOM nepemeHHOUl. Kopenp ypaBHeHus. CBOHCTBa UYMCIIOBBIX
paBeHCTB. PaBHOCHIIBHOCTH ypaBHEHHUI.

JluneiiHoe ypaBHeHue. KBajpaTtHoe ypaBHeHHE: (OpMyia KOpHEH KBaJApaTHOTO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHeHMI, CBOIALIMXCSA K JIMHEHHBIM U KBaapaTHbIM. [Ipumepsl
peleHusl ypaBHEHMH TpeTbell M 4eTBEPTOM creneHeil. PemeHne apoOHO-palmoHaNbHBIX
YpPaBHEHUM.

VYpaBHeHuE ¢ JBYMsI IEPEMEHHBIMH. JIluneiiHoe  ypaBHEHHE c JIBYMs
[IEPEMEHHBIMU, IPUMEPHI PELICHNS YPAaBHEHUHN B LEJIBIX YHCIIAX.

Cucrema ypaBHEHHMH C JAByMs NepeMeHHbIMU. PaBHOcmibHOCTH cucteM. CHCTEMBI IBYX
JIMHEWHBIX YPAaBHEHUN C JBYyMs I[EPEMEHHBIMM; PELICHUE IIOJCTAHOBKOW M CIIOKECHHEM.
[IpuMepsl perieHus: CUCTEM HENMMHENHBIX YPABHEHUH C ABYMS IIEPEMEHHBIMH.

Perrenre TekCTOBBIX 3a1a4 aNreOpanyeckuM ClIoCOOOM.

JlexapToBbI KOOPAMHATHI Ha TUIOCKOCTH. ['paduueckas MHTepHpeTanus ypaBHEHUS C JIBYMs
nepeMeHHbIMU. ['paduk JUHEHHOTO YypaBHEHHUS C JBYMsS TI€PEMEHHBIMH; YTIIOBOM
Kod(h(GUIIMEHT TPSIMON; YCIOBHE MapajUIeNbHOCTH MpsMbIX. ['paduku  mpocTenmmx
HEIMHEWHBIX ypaBHEHUN: mapaboia, rumnepboia, oKpykHOCTh. ['paduueckas uHTeprperanus
CUCTEM ypaBHEHHH C IBYMsI IEPEMEHHBIMU.

HepasencrBa. UnciioBsle HEpaBEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ OAHOMN NEpEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHEHHbBIE HEpaBEHCTBA ¢ OAHOW IepeMeHHON. KBagpaTHble
HepaBeHCTBAa. CUCTEMBI HEPABEHCTB C OJJTHON NIEPEMEHHOM.

Ilnanupyemvie pezynomamot uzyyenus no meme:
Anzebpauueckue bipaicenus

BbpInyCKHUK Hay4YuTCH:

- OTIepUPOBATh MOHATUAMHU "TOXKIECTBO", "TOXKAECTBEHHOE IIpeoOpa3oBaHue", pemaTh 3a/1a4H,
cojzieprkaiire OyKBeHHbIE JaHHbIE, padoTaTh ¢ GopMyiaMu;

- OIIEpUPOBATh MOHATHAMM "KBaJpaTHBIN KOPEHB'", IPUMEHSTH €r0 B BBIUUCICHUSIX;

- BBINIOJIHATH TPE0Opa3oBaHue BRIPAXKEHUN, COJIEPKAIMX CTENIEHH C LEJIbIMHU MOKa3aTeNIIMU U
KBaJIpaTHbIE KOPHH;

- BBINIOJIHATH TOKJECTBEHHbIE MPe0Opa30BaHMs pallMOHAIBHBIX BRIPAXKEHUI Ha OCHOBE MPaBUII
JeMCTBUI HaJl MHOTOWIEHAMU U alreOpandyeckuMu Jpo0siMu;

- BBIIIOJIHATD PA3JI0KEHUE MHOTOUJIEHOB HA MHOKUTEIIN;

- IPUMEHSATH NpeoOpa30oBaHus BRIPAXKEHUN I pellIeHUs Pa3INYHbIX 33/1a4 U3 MaTeMaTHKH,
CMEXKHBIX ITPEIMETOB, U3 PEAIbHON IIPAKTUKH.



BbINyCKHHUK MOJYYUT BO3MOKHOCTH HAYYHTHCH:

- BBITMOJIHATH MHOT'OIIArOBbIe IPe00pa30BaHus PAIIMOHAIBHBIX BBIPAXKCHUN, TPUMEHSIS
MIUPOKUI HAOOP CIIOCOOOB M MPUEMOB;

- IPUMCHATH TOXKACCTBCHHBLIC Hp606pa30BaHI/I$I AJIg pCHICHUS 3aaY U3 Pa3JIMYHbIX pa3ZiC]IOB

Kypca.

Ypasnenusn
BhINyCKHUK HAYYHUThCS:

- pelaTh OCHOBHBIE BU/Ibl pAllUOHAIbHBIX YPAaBHEHHUM C OJIHOM IEPEMEHHOM, CUCTEMBI JIBYX
YPaBHEHMH C IByMsI IE€PEMEHHBIMH;
- IPUMEHSATh AHATUTUYCCKUN U IpaUIeCKUid SA3bIKH I MHTEPIPETAlUU TOHSATHIA, CBSI3aHHBIX
C MOHATHUEM YPAaBHEHUS, Ul PELICHUs yPaBHEHUN U CUCTEM ypaBHEHU;
- IOHUMAaTh YPaBHEHHUE KaK Ba)KHEHIIYI0O MAaTEMaTUUYECKYIO MOJEIb JJIs ONMCAaHUs U U3y4EHUs
pa3sHOOOpa3HbIX peabHbIX CUTYALMH, PelIaTh TEKCTOBBIE 33/1a41 alredpanyeckKuM METOI0M;
- IPOBOAUTH IPOCTEHIINE UCCIICIOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM YHUCIIE C
IPUMEHEHHEM I'papruecKuX MpeCcTaBIeHUl ( yCTaHaBJINBATh, UMEET JIM YPAaBHEHHUE WIIN
CUCTEMA YPaBHEHUH PELLIEHUs, €CIIU UMEET, TO CKOJIBKO U IIp.)
BbInyCKHHK MOJYYUT BO3MOKHOCTD:
- HCII0JIb30BaTh IIMPOKUM CHEKTP CHEIUAIBbHBIX IPUEMOB PELLIEHUS] YPAaBHEHUIN U CUCTEM
YPaBHEHMIi; yBEPEHHO NPUMEHSATH almapar ypaBHEHUH 1 HEPABEHCTB JUIsl peILICHHS
pa3HOOOpa3HBIX 33724 U3 MATEMATHKH, CMEKHBIX MTPEIMETOB, pEAIbHONW MPAKTUKU
Hepasencmea
BbInmycKHUK HAYYHThCH:
- IOHUMaTh TEPMHUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOILICHHEM HEpaBEHCTBA, CBOMCTBA
YHCJIOBBIX HEPABEHCTB;
- pelaTh JUHEeHHbIe HEPaBEeHCTBA C O/IHOM MePEeMEHHOM U UX CUCTEMBI; pelaTh KBaJpaTHbIE
HEPaBEHCTBA C OMOPOi Ha rpaduIecKue MPeACTABICHHUS;
BbINnyCKHHK MOJYYUT BO3MOKHOCTD:
- OCBOUTH pa3HO0Opa3HbIe MPUEMBI I0KA3aTEILCTBA HEPABEHCTB;
- IPUMEHATH rpaduyeckre NpeaCcTaBiIeHUs AJ1s UCCIEeI0BaHNs HEPABEHCTB, CUCTEM
HEPABEHCTB, COJIEPKALUX OYKBEHHBIE KO (OUILIUEHTHI.
- IPUMEHATH aImapaT HEpaBeHCTBA JUIsl pellieHUs] pa3HO0Opa3HbIX MaTeMaTUYECKHUX 3a/1a4,
3aJ1a4 U3 CMEXKHBIX MPEIMETOB U MPAKTUKH.
OYHKIIHU

OcCHOBHBIE TOHSTHS. 3aBUCUMOCTH MeXAy BenuunHamu. [lonsitne ¢ynkuun. OO6macth
onpeseNeHuss U MHOXKeCTBO 3HaueHuM QyHkuuu. CrocoObl 3amaHus (yHkuuu. I'padux
¢yukuun. CpoiictBa (yHKIUMH, uX oroOpaxkeHue Ha rpadpuke. I[Ipumepsl TpadukoB
3aBUCHUMOCTEH, OTpa)KaroINX PEaIbHbIE TPOLIECCHI.

Yucnosele GpyHKIuU. OyHKIUHN, OMUCHIBAIOIINE MPSAMYIO M OOpaTHYIO MPOMOPLUOHATIbHbIE
3aBUCHUMOCTH, UX TpaduKku U cBoicTBa. JIuHelHas ¢pyHKIus, e€ rpaduk 1 cBONCTBA.

KBagpatuunas ¢ynkuus, e€ rpagux u cBoiictBa. CreneHHble (YHKIHMU C HAaTypaJbHBIMU
nokaszarensiMu 2 U 3, ux rpaguku u cBoiictBa. I'paduku pynkuuity =y, y=3x,y=|x|.

YucnoBsle mnocaenoBaTeNbHOCTH. [loHSATHE 4YHCIIOBOM MMOCIEAOBATEIBLHOCTU. 3ajaHue
MOCJIeI0BATEIbHOCTH PEKYPPEHTHOM (popMyItoif u popMyInoit n-To uieHa.

Apudmernueckast 1 reomerpudeckas nporpeccuu. @opmyisl n-ro uiaeHa apupMeTHIecKon u
TE€OMETPHUYECKOW TMPOTPeccCHif, CyMMBlI MEpBBIX N-X UJIeHOB. M300pakeHHe UJICHOB
apumMeTHyecKoil M TEeOMETPUYECKOM MpOrpeccuili TOYKaMU KOOPJAMHATHON IUIOCKOCTH.
JIMHEeWHBIN ¥ SKCTIOHEHIIMAIbHBIA pOCT. CII0OAKHBIE TPOLICHTHI.

IInanupyemvie pesynromamol U3y4eHUs no meme:
Yucnosvie mnodxcecmaa

BbInycKHHUK HAy4YUTCS:

- IOHUMATh TEPMUHOJIOTHIO U CUMBOJIUKY, CBSI3aHHBIE C TIOHATHEM MHOXKECTBA, BBIITOJIHATH
olepaly HaJl MHOKECTBaMH;

- HCII0JIb30BaTh HaYaJlbHbIE MTPE/ICTABICHHS O MHOXKECTBE IeHCTBUTEIbHBIX YUCEIL.
BbInyCKHHUK MOJIYy4YHT BO3MOKHOCTD:



- pa3BUBATh MPEICTABICHIE O MHOKECTBAX;
- pa3BHUBATh MMPEACTABICHUE O YHCIIE M YUCIOBBIX CUCTEMAaX OT HATYPaJIbHBIX JI0
JEHCTBUTEILHBIX YUCEI; O POJIM BBIYHCIICHUN B TIPAKTHKE;
- pa3BHUBATh U YIIYyOUTH 3HAHUS O ACCSITHYHON 3aMMCH JEHCTBUTEIBHBIX YHACET
(mepuoauYecKre U HEeMePHUOIUIECKHE IPoOH).

Yucnosvie pynkuuu

BbINyCKHUK HAYYUTCS:
- IOHUMATh U UCTIOJIb30BaTh (PYHKIMOHAIbHBIE TOHATHUS, SI3bIK (TEPMHUHBI, CHMBOJIHYECKUE
0003HaueHHUs ),
- CTPOUTH IpaUKu dJIEMEHTAPHBIX (PYHKLNH, UCCIIEA0BATh CBOMCTBA YHCIOBBIX (DYHKIIMNA HA
OCHOBE M3yY€HUS MOBEAECHUS UX IPa(UKOB;
- MOHUMATh (PYHKIIUIO KaK BaXKHEHIIIYI0 MATEMaTUYECKYIO MOJIEIIb JJIsl ONTMCAHUS IPOIIECCOB U
SBJICHUH OKPY>KaIOLIEro MUpa, IPUMEHATh (GYHKLMOHAIbHBIHN A3bIK AJIS OUCAHUSA U
MCCIIEIOBAHMSI 3aBUCUMOCTEI MeX 1y (PU3MUECKUMH BETHUYNHAMH.
BbInyCKHHK OJIYy4YHT BO3MOKHOCTD:
- IPOBOJIUTH MCCIIEJIOBAHUS, CBSA3aHHBIEC C H3YYCHUEM CBOMCTB (DYHKITHIL, B TOM YHUCIIE C
HCIOJIb30BAHNEM KOMIIBIOTEPA; HA OCHOBE I'pa()MKOB U3YyUEHHBIX (QYHKLUH CTOUTH Oosee
CIIO’KHBIC TPaQUKH (KyCOYHO-33/1aHHBIC, C ""BHIKOJIOTHIMH" TOYKAMH U T. 11.);
- CIOJIb30BaTh ()YHKIIMOHAJIbHBIE IPE/ICTABICHUS U CBOMCTBA (PYHKLUHN [Tl pelleHHs]
MaTeMaTHUYECKUX 3ajlad U3 pa3IMYHbIX pa3/ieloB Kypca.
BEPOATHOCTDb U CTATUCTHUKA

OmnwucarenpHas craTuctuka. [IpencraBieHne JaHHBIX B BUJIE TaOJUI, JHarpaMm, rpad)ukoB.
CayuvaiiHas u3MeHUuMBOCTb. CTaTHCTHYECKHE XapaKTEpUCTHKM Habopa [aHHBIX: CpelHee
apupMeTHyecKoe, MelnaHa, Haubosblee U HauMeHbliee 3HaueHus1, pasmax. [Ipeacrasnenue o
BBIOOPOYHOM HCCIIEIOBAHHH.

Cryyaiinble cOObITHS U BEepOSITHOCTb. [IoHATHE O CilydyaliHOM OMbITE U CIIy4yailHOM COOBITHH.
Yacrota ciyvaitHoro coObiTua. CTaTUCTMUECKUH TOAXOJ K IOHSITHIO BEPOSITHOCTH.
BeposiTHOCTH ~ IPOTMBONOJOXKHBIX ~ cOObITMH. He3aBucumble  coObITHS.  YMHOXEHHE
BEpOATHOCTEH. JlOCTOBEpHBIE W HEBO3MOXKHBIC COOBITHS. PaBHOBO3MOXKHOCTH COOBITHH.
Krnaccuueckoe ornpeneneHue BeposSTHOCTH.

KomOunatopuka. Pemenne koMmOMHATOpHBIX 3a1au nepebopom BapuaHToB. KomOuHaropHoe
MpaBWIo YMHOXKeHHUs. [lepecTaHOBKY U akTOpUa.

IInanupyemvie pezyromamsl uzyuenus no meme:

Onucamenvhasa cmamucmuka

BbinmycKHUK Hay4HnTCS:

- HCIOJIB30BATh MPOCTEHIIINE CIIOCOOBI MPEACTABICHUS M aHAIN3a CTATUCTUYECKUX JAHHBIX.
BbInyCKHUK OTyYUT BO3MOKHOCTD:

- IPUOOPECTH MEPBOHAYAIBHBIN OMBIT OpraHU3aluu cOOpa JaHHBIX MPH MPOBEJCHUU OIpPOCa
0OIIECTBEHHOI'O0 MHEHHS, OCYILECTBIIATh UX aHAJIU3, IPEICTaBIATh Pe3yIbTaThl ONpoca B BUJE
TaOJIMIIBI, TUarpaMMBI;

- Hay4UThCS IPUBOJUTH COJEpKATENIbHbIE IPUMEPHI UCIIOIb30BAHUS JIJIs1 ONMCAHUS JIAHHBIX.
Chyuaitnvie codblmus u 6epoAnHOCHLb

BbinmycKHUK HayuHnTCs:

-HaXOJIUTh OTHOCUTENIbHYIO YaCTOTY U BEPOSITHOCTh CITy4aifHOTO COOBITHS.

BbInyCKHHUK MOJIYy4YHT BO3MOKHOCTD:

-pUOOPECTH OMBIT TPOBEJIEHUS CIyYalHBIX SKCIEPUMEHTOB, B TOM YHCIE C IOMOIIbIO
KOMITIBIOTEPHOT'O MOJIETTUPOBAHUS, MHTEPIPETALMU UX PE3YJIbTaTOB.

Komounamopuka

BbpInyCKHUK Hay4YuTCH:

-pemaTh KOMOMHATOPHBIE 33/1a4M HA HaX0X/IEHHE YKciia 00bEeKTOB MM KOMOMHAITHUIA.
BbInyCKHUK MOJIYyYHT BO3MOKHOCTD:

-Hay4YUThCSI HEKOTOPBIM CIEIIMATIbHBIM MPUEMaM pEelIeHNs KOMOMHATOPHBIX 3a/1a4.

dnemenntbl NPUKIAOHOU MAMEMAMUKU




BbINyCKHUK HAYYUTCS:
- HCIIOJIb30BaThb B XOAC PCHICHUA 3adad JJICMCHTAPHBLIC MPCACTABICHHA, CBA3AHHBIC C
MpUOIMHKEHHBIMU 3HAUEHUSMU BEJTMYHH.
BbhInyCKHUK NMOJYYUT BO3MOKHOCTD:
- IOHATb, YTO YHUCIIOBBIC JAHHBIC, KOTOPBLIC HMCHOJB3YIOTCA I XaPAKTCPHUCTUKH O6’beKTOB
OKpPY’KAloIllero MHpa, SBIAIOTCS MPEUMYLIECTBEHHO NPUOMKEHHBIMUA, 4YTO IO 3alUCH
npUOIMKEHHBIX 3HAUYEHHUH, CollepKaIUXCcs B NHPOPMAIIMOHHBIX MCTOYHUKAX, MOKHO CYAUTh
O MOTPEIIHOCTH MPUOIMKEHUS
- TOHATHb, 4YTO MNOIpCIIHOCTL PE3YyJIbTAaTa BBIYHCIICHUH JOJIDKHaA GBITB cousmMepuma C
MOTPEIIHOCTHIO UCXOIHBIX JaHHbBIX.
JIOTMKA 1 MHOXECTBA

TeopeTUKo-MHOXXECTBEHHbIE MOHATHS. MHOXECTBO, D3JIEMEHT MHOXECTBA. 3ajaHue
MHO>KECTB IEPEUUCICHHEM »JJIEMEHTOB, XapaKTepUCTUYECKUM CBoiicTBOM. CTaHJapTHBIE
0003HaYeHHS YUCIOBBIX MHOXKECTB. [lycroe MHOXecTBO u ero obo3nauenue. [lommMHOXKeCTBO.
OObenuHeHNe U NepecedyeHre MHOXKECTB, Pa3HOCTh MHOXKECTB.

Wnmroctpanyisi OTHOILIEHUI MEKy MHOKECTBAMHU € TIOMOIIIbIO InarpaMM Oiinepa — BeHHa.
Onementsl jJorukd. IlonsTtue o PAaBHOCHUJIBHOCTH, CJIICOAOBAHHWH, YHOTpe6JI€HI/I€ JJOT'MYCCKUX
CBSI30K €CJH ..., TO ..., B TOM U TOJIb-KO B TOM CJIy4ae, JOTUYE€CKHUE CBSI3KU U, HIIH.

MATEMATHUKA B UICTOPUYECKOM PA3BUTUN
Wctopust ¢opMupoBaHus MOHATHS 4WCIAa: HATypajbHble 4YMCIa, IpOOM, HEJOCTATOUYHOCTb
palMOHANBHBIX YUCEN Il TEOMETPUUECKUX U3MEPEHUM, uppaluoHaibHble yncna. CTapuHHbIE
cuctemsl 3anucu uncen. [pobu B BaBuione, Erunte, Pume. OTKpbITHE OECITUUHBIX APOOESH.
Crapunsbsle cuctembl Mmep. JlecsaTuuHble OpoOM M MeTpuueckas cucreMa mep. [losBienue
OTpULIATENBHBIX yucen U Hyis. JI. Maraunkuii. JI. Diinep.
3apoxkaenue anreOpel B Hempax apudmerukm. An-Xopesmu. PoxneHue OyKBEHHOM
cumBonuku. [1. ®epma, @. Buer, P. [lexkapt. HcTopus Bonpoca o HaxoxaeHuu GopMyI1 KOpHE
anreOpanvyeckux ypaBHEHUM, HEpa3pelIMMOCTh B pajuKajgaX YpaBHEHUI CTENEeHU, OOJb-lLIel
yeThip€X. H. Taptanss, [Ix. Kapaano, H. X. A6ens, O. lNanya.
N300peTenne MeToza KOOpAMHAT, MO3BOJISIONIETO MEPEBOAUTh F€OMETPUUYECKHE OOBEKThl Ha
sa3plk anredpol. P. Jlekapr u II. ®depma. Ilpumepsl pa3iuyHBIX CHUCTEM KOOpAWMHAT Ha
IIJIOCKOCTH.
3amaua Jleonapgo IIuzanckoro (®Pubonauum) o kKposimkax, yucia duboHauuu. 3amaya o
[IaXMAaTHOU JTOCKE.
Hcroku Teopun BEpOATHOCTEN: CTpaxoBoe A€o, azapTHble Urpsl. I1. @epma u b. Ilackans. 1.
bepnymnmu. A. H. Koamoropos.



3. Temamuueckoe nnanuposanue
IloBTOpeHune kypca 8 kiaacca (4 yaca)
I'naBa 1. HepaBencrna (31 4ac)
JIuHeliHbIe HEPABEHCTBA € OJJHUM HEM3BeCTHBIM (9 4acoB)

HepaBencrBa mepBoil crerneHu ¢ OOHUM Heu3BecTHBIM. [IpumeHnenue rpadukoB K
PELIEHUI0 HEPABEHCTB IIEPBOM CTENEHU C OJHUM HEU3BECTHBIM. JIMHEHHbBIE HEPABEHCTBA C
OJIHMM HEU3BeCTHbIM. CUCTEMBI JIMHEHHBIX HEPABEHCTB C OAHUM HeM3BeCTHbIM. HepaBeHcTBa,
coJiepaKallye HEM3BECTHOE 10T 3HAKOM MOAYJIS

HepaBeHncTBa BTOPOI CTeneHn ¢ OTHMM Heu3BecTHHIM (11 yacoB)

IlonsTHe HEpaBeHCTBA BTOPOM CTENEHU C OJHUM HEW3BECTHBIM. HepaBeHCTBO BTOpOH
CTENEHU C TOJOXHUTEIbHBIM JUCKPUMHUHAHTOM. HepaBeHCTBO BTOpPOW CTENEHH C
JUCKPUMHMHAHTOM, paBHbIM HyJII0. HepaBeHCTBO BTOpOM CTENEHU C OTPULATEIbHBIM
JUCKPUMHUHAHTOM. HepaBeHncrBa, cBomsuecss K HEPABEHCTBAM BTOPOM CTENEHM.
Konrtponsnas padora Ne 1.

Paunonanbubie HepaBeHcTBa (11 yacoB)

Meron untepBasioB. Pemienne pannoHanbHbIX HepaBeHCTB. CHCTEMbl palmOHAIBHBIX
HepaBeHCTB. HecTporue pamnmoHajbHbIE HEPABEHCTBA. 3aMEHA HEU3BECTHOTO IMPU PELICHUU
HepaBeHCTB KoHTponbHas padora Ne 2.

I'nasa 2. Crenensb uncia (15 yacos)
®ynkuus y = x™ (3 yaca)

Caoiictsa u rpaduk pynkuuu y = x™(x > 0). Coiicta u rpaduku QyHKIMU y = x2™
ny = x2m+1

Kopenb crenenu n (12 yacos)
[Tonsitue kopHs creneHu N. Kopau 4€THOW M HEUETHOH creneHel. ApudmeTndeckuit

kopenb. CBoiicTBa KopHeil cremenu N. ®Oynxmus y = Vx (x = 0). Kopenp cremeHn N wu3
HaTypaJbHOTO uncia. MppanroHanbHble ypaBHeHUsl. KoHTponbHas padora Ne 3.
I'nasa 3. [locaenoBaresbHocTH (18 YacoB)
YucioBble MOCJI€10BATEILHOCTH U MX CBolicTBa (4 yaca)
[lonsiTHE YnCNOBOM MOCNEN0BaTEIbHOCTH. CBONCTBA YUCIIOBBIX MOCIEA0BATEIbHOCTEH.
Apudmernueckas nporpeccus (7 4acoB)

[Tonarue apudmernyeckoit nporpeccur. Cymma NepBbIX N 4WIEHOB apU(PpMETHUYECKOMH

nporpeccuu. KonrponpsHas padora Ne 4.
I'eomeTpuueckas nporpeccus (7 4acoB)

[Tonstue reomerpuueckoi mporpeccur. CymMMa MHepBBIX N YJIEHOB I€OMETPUUECKOM
nporpeccuu. beckoneuno yObiBaro1as reomerpuyeckas nporpeccus. Konrponbnas padoraNe 5
I'naBa 4. Tpuronomerpudeckue popmy.sbl (0 yacon)

I'maBa 5. JeMeHTHI NPUOINKEHHBIX BHIYHCICHHH, CTATUCTHKH, KOMOMHATOPHKH
U Teopun BeposiTHocTel (19 yacos)
IIpudau:xenns ynce (4 yaca)
AOcoyoTHasE ~ TOTPENIHOCTh  NpuOmmkeHus.  OTHOCUTENbHAsT  MOTPEIIHOCTh
npubnmxenus. [Ipubmkenue cyMMsl U pazHocTd. [IpubnmkeHue npou3BeeHUs U YaCTHOTO.
OnucarejbHasi CTATUCTHKA — 2 yaca
CriocoOblI npeicTaBIeH s YUCIOBBIX JaHHBIX. XapaKTePUCTUKA YUCIOBBIX TaHHBIX.
KomOunaTopuka — S yacos
3amaun Ha mepebop BCeX BO3MOXKHBIX BapuaHTOB. KoMOMHaTOpHBIE MpaBHIIA.
[TepecranoBku. Pazmemenns. Coueranusi.
BBenenne B Teopuio BeposiTHOCTeH — 8 yacoB
Canyuaiinbie coObITusl. BeposTHOCTB citydaiiHbIX coObITHi. CyMMa, MPOU3BEACHNE U Pa3HOCTh
ciy4aifHbIX coObITHil. HecoBmecTHbie coObITHS. HezaBucumbie coObiTrs. YacToTa cinydailHbIX
coObiTuii. KonTponbhas padota Ne 6.
IHoBTOpenue (12 yacoB)
VpaBuenus. HepaBencrsa. Crenens uncina. Apudmernueckas nporpeccus. ['eomerpuueckas
nporpeccusi. J1eMeHTbI MPUOIMKEHHBIX BIYUCIEHUH, CTATUCTUKN, KOMOWHATOPUKU U TEOPUH
BeposiTHOCTe!. MITorosast kouTposibHas paboTta. O600maomui ypox.



4, TemaTuveckoe NJIAHUPOBAHUE

Ne HanmenoBanue BocnurarenbHbli HanmenoBanue Temsl KonnuectBo
/0 pazzmena MOTEHIINAT 4acoB
1. | [ToBropenue kypca 8 | - BOCIUTaHUE [Ipocreiimue GyHKITUN. 1
KJacca (4 yaca) poccuiickoit KBazparHble KOpHU
IpaXxaIaHCKOM KBamparuele #  panuoHalbHbIE 1
WUJCHTHYHOCTH: ypaBHEHUS
MaTpuoTU3Ma, Jluneitnas, kBaJipaTu4yHas u 1
yBaxkeHust K OTeueCTBY, | ApoOHO-IMHEHHAS QYHKIMH
- (bopMI/IPOBaHI/Ie CucreMbl panroHaJIBHBIX 1
OTBETCTBCHHOI'O YpaBHEHUU
2. | I'maBa 1. HepaBeHnctBa | OTHOLICHUS K YICHHUIO, | HepaBeHCTBA IIEPBOM CTETICHH C 2
(31 gac) TOTOBHOCTH U OJHHUM HECH3BECTHBIM
CII0coOHOCTH [Ipumenenue rpaduKoB K 1
o0yyaromuxcst K PELLIEHHUIO HEPABEHCTB MEPBOM
CaMOpa3sBUTHUIO U CTETNIEHH C OJJTHUM HEHU3BECTHBIM
CaMOOOPa3OBAHMIO HA | JIypeiiHble HEPABCHCTBA C OHIM 3
OCHOBE MOTHBALIUU K HEM3BECTHEIM
obyuenmio u CucTeMbl JIMHEHHBIX HEPABEHCTB C 3
1I03HAHHIO, OJIHMM HEU3BECTHBIM
OCO3HAHHOMY BBIOODY H | T[ongrye HepaBeHCTBa BTOPON 1
TIOCTPOCHHIO CTEINIEHHU C OJHMM HEU3BECTHBIM
AalpHEHIICH HepaBeHCTBa BTOPOIA CTENEHH ¢ 3
HHIUBUYaIBHON TI0JIO’KUTEIHHBIM JITUCKPUMHUHAHTOM
T%aeKTOpHH 5 HepasenctBa BTopoii cTeneHu ¢ 2
0bpasOBaHIi Ha 0ase JUCKPUMHHAHTOM, PAaBHBIM HYJTIO
OPUCHTHUPOBKH B MUPC | HenapencTBa BTOpOil CTENCHH C 2
npodeccuii n OTPHUIATEIIEHBIM TMCKPUMUHAHTOM
npodeccuoHanbHBIX 7]
9 €paBEeHCTBA, CBOIAIINECS K 2
MIPEIITOYTCHUH ¢ .
pel . HEPaBEHCTBAM BTOPOW CTETICHU
Y4eTOM yCTONYMBBIX
Kontponbnas padota Ne 1 o teme 1
MMO3HABATEILHBIX .
«HepaBeHcTBa BTOpOIi CTENEHU C
HWHTEPECOB, a TAK)Ke Ha
OJIHUM HEM3BECTHBIM)»
OCHOBE () OPMHUPOBAHUS
MeTo1 HHTEpPBAJIOB 3
YBOKUTEIBHOTO
Petrenue parmoHabHBIX 2
OTHOIICHUS K TPYLY,
HEPABEHCTB
- (opmupoBaHue C >
HCTEMBI PAIIHOHATBHBIX
L[EJI0CTHOTO pan
HEPABEHCTB
MHUPOBO33pEHUH, a P 3
- (hopMHpOBaHHE €CTPOTHEe palOHAIbHBIE
OCO3HAHHOTO, IH<ep 4BCHCTBA P 1
o
VBAKHTETBHOTO I OHTpOJIbHAs paboTa Ne 2 o Teme
TOBPOKENATENBHOTO «PanmonanbpHbIE HEPABEHCTBAY
3. |I'maBa 2. Crenesd | gryomenus x npyromy | CBOMCTBa M rpaduk QyHKIMK Y = 1
n
uucna (15 vacos) 4esoBeKy, ero MHenmio, | X (x>0)
MHPOBO33PEHHIO, CaoiicTBa 1 rpaguKku QyHKIUH Y = 2
2m — L 2m+1
- (opmupoBaHue XTTHy =X
KOMMYHHUKATHUBHON [TonsTue KOpHS cTeneHH N 2
KOMIIETEHTHOCTH B Kopuu 4€THOI 1 HEYETHON 3
0oO0ILIEeHNH U CTENEHU
COTPYIHUYECTBE CO Apudmerndeckuii KOpeHb 3
CBEPCTHUKAMH, CaolicTBa KOpHEH CTENEHHU N 3




B3pocibiMu B Tiporiecce | KontponbsHas pabora Ne 3 mo Teme 1
yueOHo- «Kopensb ctenenu n»
I'maBa 3. HCCIIEA0BATEIbCKOM, ITonsarue unciaoBon 2
[TocnemoBaTeIbHOCTH | TBOPYECKOH U APYTUX MOCTIeIOBATEIHbHOCTH
(18 gacoB) BUJOB JCATEILHOCTH; CBOICTBA YHCIIOBBIX 2
- popmupoBanue 1OCIIeI0BATENbHOCTEM
IEHHOCTH 3JI0POBOTO M | TTousatue apI/Iq)MeTquCKoﬁ 3
Oe3omacHoro oopasa nporpeccuu
KHU3HH, CyMMa niepBbIX N YJIEHOB 3
apudmeTnyecKoil nporpeccuu
Kontponbnas padota Ne 4 o reme 1
«Apudmernyeckasi IpoOrpeccHs»
[TonaTue reoMeTpuvecKoit 3
IPOrpeccuu
CymMa nepBbIX N 4JICHOB 3
reOMETPUUECKOIN MPOTrpeccHu
KonTponbnas padora Ne 5 o teme 1
«['eomeTpuueckasi mMpOrpeccHsd»?
I'maBa 4. 0
Tpuronomerpuueckue
dhopmyasr (0 yacoB)
I'maBa 5. DnemeHTHI AGCOII0THAs IOrPELIHOCTh 1
MPUOTMKEHHBIX PUOJIKESHUS
BBIYHCIICHHH, OTtHOcHTETBHASI IOTPEITHOCTh 1
CTaTUCTHUKH, npUOIKEeHUs
KOMOWHATOPHUKH U [TpubauxeHne CyMMbl U pa3HOCTH 1
TEOPHHU BEPOATHOCTEH [TpubnmxeHre MpoN3BeICHUS U 1
(19 yacos) YACTHOIO
CrniocoObI IpeACTaBICHUS 1
YHCJIOBBIX JIAHHBIX
XapakTepucTrUKa YACIOBBIX 1
JTAHHBIX
3anauun Ha Iepedop Bcex 1
BO3MOKHBIX BaPHAHTOB
Komb0uHnaTtopHble paBuia 1
[IepecTanoBKkH 1
Pasmenienus 1
Coueranus 1
Crnyuaiinbie cCOOBITHS 2
BeposiTHOCTB cllydyallHbIX COOBITUI 2
CymMma, npousBeieHHe U pa3HOCThb 1
CITy4alHBIX COOBITUI
HecoBmecTHbIe cOOBITHS. 1
HesaBucrumpie coOBITHSI.
YacroTa ciyyaifHbIX COOBITHIH 1
Kontponbnas padota Ne 6 o teme 1
«DneMeHThI MPUOIHKEHHBIX 3
BBIYHCIICHHUH, CTATUCTHKH, 5
KOMOMHATOPHKHU U TEOPUU 1
BEPOSITHOCTEN»
[ToBTOpenue kypca 7- YpaBHeHUs 1
9 xmaccoB (12 yacoB) HepaBenctBa 1
CreneHp ynciaa 1




Apudmerraeckast mporpeccus 1
I'eomeTpuueckas mporpeccusl 1
DneMeHTHl TPUOTMKEHHBIX 1
BBIUMCIICHUH, CTATUCTUKH,

KOMOWHATOPHUKH U TEOPUHU

BEPOSATHOCTEH

HTorosast KoHTpoJbHAsA pabora Ne7 2
O6o0maromui ypok 2
Peseps 2




		2022-11-08T19:29:14+0400
	Зацепина Елизавета Серафимовна
	я подтверждаю этот документ




