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MMOACHUTEJIBHAS 3AIIUCKA

Pabouas mporpamma paspaborana c yuérom TpeboBanuii ®I'OC ocHOBHOro 001IeTO
00pa3oBaHus, yTBEPKICHHOTO prKazoM MunucrepcTBa oopasoBanus u Hayku PO ot 17.12.2010
. Ne1897 (c m3ameHneHnusimu), Ha ocHoBe [IprMepHO 00pa3oBaTeIbHON MTPOTrPaAMMBI IO TIPEIMETY
W aBTOPCKOM mporpammsl 1o anredpe (COopHUK pabovyux mporpaMm. 7-9 Kiacchl COCTaBUTENb T.
A. bypmucrposa - 6-¢ u3z., nom. - M.: IIpocsemenue, 2020).

[IporpaMMa KOHKPETH3UPYET COACpX)aHHE TeM O00pa30BaTEeIbHOTO CTAHAApTa M JaeT
IpPUMEpPHOE paclpelesieHue Yy4eOHbIX 4YacoB IO pas3ieliaM Kypca B COOTBETCTBUU C
METOAMYECKUMH PEKOMEHIAIMSIMH aBTOPOB YYEOHO-METOAUYECKOTO KOMILJIEKTA JJISi U3yYeHUs
npeaMeTHor oOmactu «Marematuka» s ydammxcs 7-9 kiaccoB 0011eo0pa3oBaTeIbHOTO
YUPEKICHUS, B COCTAB KOTOPOTO BXOJIST:

1. Maxapwviues FO. H. Anrebpa, 7 Ki1.: yueOHUK 1Jis1 00111e00pa30BaTENbHBIX OpraHu3alui
/ FO. H. Maxkapsiues, H. I. Mungtok, K. . Hemkos, C. b. CyBoposa; nog penakuueir C. A.
TensikoBckoro. — M.:IIpocsemenue, 2017.

2. Maxapwiues 0. H. Anrebpa, 8 Ki1.: ydeOHUK J1si 0011e00pa3oBaTeIbHBIX OpraHu3aIuil
/ O. H. Maxkapsiues, H. I. Mungtok, K. . Hemkos, C. b. CyBoposa; nox penakuueir C. A.
TenskoBckoro. — M.:IIpocsemenne, 2017.

3. Makapuiues IO. H. Anrebpa, 9 ki1.: yaeOHHK 111 00111e00pa30BaTeIbHBIX OpraHU3aINil
/ YO. H. Maxkapseiues, H. I. Mungtok, K. . Hemkos, C. b. CyBoposa; nox penakuueir C. A.
TensxkoBckoro. — M.: Ilpocsemenue, 2017.

Y4eOHUKH PEKOMEHJOBAaHBI K HCIIONB30BAHUIO B 00pa30BaTENbHON JEATEIBHOCTH B
OpraHu3aIMIX, PEATH3YIOIINX 00pa3oBaTeIbHbIe MTPOrpaMMbl HAYAJIBHOTO OOIIEro 00pa3oBaHuUs
Y UMEIOIIHX TOCYIapCTBEHHYIO aKKPEIUTAIIUIO.

Nzydenue anredpsl B 7-9 kiaccax HampaBlIeHO Ha JOCTUKEHHE CICIYIONINX LeJIei:

1. B HampaBJIeHMH JUYHOCTHOIO PA3BUTHS:

® Da3BUTHE JIMYHOCTHOTO M KPUTHYECKOTO MBINUICHHS, KYJIbTYPBHI PEUH, CIIOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

e (GOpMHPOBaHHE VY YYAIIMXCS HWHTCIUICKTYaJIbHOM YECTHOCTH U OOBEKTUBHOCTH,
CIIOCOOHOCTH K TIPEOJOJCHHIO MBICIUTENBHBIX CTEPEOTUIIOB, BBITEKAIONINX H3 OOBIACHHOTO
OTIBITa,;

® BOCIHUTAHWE KA4YeCTB JIMYHOCTH, OOCCIEUYMBAIOIINX COIMATBHYI0 MOOWMIIBHOCTb,
CIOCOOHOCTH MPUHUMATh CAMOCTOSATEIILHBIC PEIICHHS,

e (OpMUPOBAHHE KAYECTB MBIIUICHUS, HEOOXOMUMBIX IS aNanTalid B COBPEMEHHOM
nH(pOpPMaAITMOHHOM OOIIIECTBE;

® pa3BUTHE MHTEpEca K MaTEMAaTUYECKOMY TBOPUECTBY U MaTeMaTHYECKUX CIIOCOOHOCTEHH;



2. B MeTanpeiMeTHOM HANpPAaBJIEHUM:

e (hopMUPOBaHHE MPEACTABICHUI O MATEMAaTHKE KaK YacTH OOIIECYEIIOBEYECKOU KYIbTYPHI,
0 3HAYMMOCTH MaTEMaTHKH B Pa3BUTHH IUBHIN3ALUN U COBPEMEHHOTO OOIIECTBA,;

® pa3BUTHE TPEIACTABICHUNA O MaTeMaTHKe Kak (opMe ONMHUCAaHWUS U METOJE IO3HAHUS
NEHCTBUTENLHOCTH; CO3JIaHUE YCIOBHH NS TPUOOpPETEHHS TIEPBOHAYAIBHOTO  OIBITA
MaTEeMaTHYECKOTO MOJICITUPOBAHNS,

e (opmupoBaHue OOIMMX CHOCOOOB MHTEIICKTYaJIbHOW JEATEILHOCTH, XapaKTEPHBIX IS
MATEeMATHKU ¥ SIBJISFOIIUXCS OCHOBOW MO3HABATENLHON KYJIBTYphI, 3HAYUMOW IS Pa3IMYHBIX
chep YenmoBeUECKON AeATEIHLHOCTH;

3. B NmpeIMeTHOM HANpaBJeHNH:

® OBJIAJICHNC MAaTEMaTUYCCKUMH 3HAHUSAMH H YMCHHUSMH, HEOOXOJUMBIMH  JUIS
MPOJIOJDKCHHST O0yUYEHHUsSI B CTapIIeH IIKOJIE WM WHBIX 00IIe00pa3oBaTeIIbHBIX OPTaHU3AINSIX,
W3YYCHHS CMEXHBIX IUCIUIUINH, IPUMEHEHUS UX B TIOBCETHEBHOM XKH3HH,

e co3laHue (QyHOAMEHTa JJIs pa3BUTHUS MaTeMaTHUECKUX CIOCOOHOCTEH, a Takke
MEXaHHU3MOB MBIIIICHUS, POPMHUPYEMBIX MATEMATUICCKON JIEATEIBHOCTBIO.

3agaum:

e cdopMUpOBaTh TMPAKTHUYECKWE  HABBIKM  BBHIMOJIHEHHS  YCTHBIX, IMHCbMEHHBIX,
WHCTPYMEHTAIbHBIX BBIUMCICHUN, Pa3BUTh BRIYUCIUTEIBHYIO KYIBTYPY;

® OBJIaJIeBaTh CHMBOJIMYECKUM SI3BIKOM anreOphl, BoIPaOOTaTh (hopMaibHO-OMEpATHBHBIC
anreOpandeckue yMEHHs U HAy4YUThCS MPUMEHATh UX K PEHICHUI0 MaTeMaTHYeCKUX U
HEMaTeMaTUYECKUX 3a/1a4;

® U3yYaTh CBOWCTBA W TpadUKH JJIEMEHTAPHBIX (YHKIWN, HAYYUTHCS HCIIOJIb30BATh
(GyHKIIMOHATBHO-TpaQUUECKUE TIPEJCTABIICHUS JUIS ONHWCAHWS HW  aHajiW3a pPeaJbHBIX
3aBUCHUMOCTEH;

® DPa3BUTh JIOTUYECKOE MBIIUICHUE U PeYb — YMEHUS JIOTUYECKH 0OOCHOBBIBATH CYXICHUS,
MIPOBOJIMTH HECJIOKHBIC CHCTEMATU3AIUH, TIPUBONTH MPUMEPHI U KOHTPIIPUMEPHI, HCITOJIH30BaTh
pa3INYHbIC SI3BIKH MaTEMATHKH (CIIOBECHBIN, CHMBOIHYECKUN, TPAaUUESCKHI) AT UILTIOCTPAIIUH,
WHTEPIIPETAIINH, APTYMEHTAIIUU U JI0Ka3aTeIhCTBA,

e (GopMHPOBATH MPEACTABICHUS 00 HM3yYaeMbIX TOHATHSIX M METOJAaX KaK BaKHEHIIIHX
CpEICTBAaX MaTEMaTHYECKOT0 MOICTUPOBAHUS PEATHbHBIX MPOIIECCOB U SBICHHIA.

MecTto npeaMeTa B Y4eOHOM IJIaHE.
CornacHo yuyeOHOMY TUTaHy JJIsi OOS3aTENIBHOTO HW3y4YeHHs anreOpel B 7-9 Kiaccax
OTBOAUTCA 3 Yaca B HEJETIO B TeUeHHE Kakaoro rofa oOyuenus (mo 102 gaca B rox), Bcero 306

YPOKOB.



B nporpammy BHeceHbI cneayomye usMmenenusi. C uenbro noaroroBku k ['MA B 9 kiacce
B3ATHI U I00aBIIeHBI HAa TIOBTOpeHUe Ha «[loBTOpeHuey:

- 1 gac u3 Tembl «ApupMeTndecKas 1 reOMeTpHUECKasi MPOTPECCHI,

- 2 qaca U3 TeMbl « YpPaBHEHHS U HEPABEHCTBA C OJAHOU IIEPEMEHHONY,

- 2 yaca U3 TeMbl « YpaBHEHHUS U HEPABEHCTBA C JIByMsI IEPEMEHHBIMUY.

TemaTudeckoe MIaHUPOBAHKUE padOYCH TPOrpaMMBbI IPEIIOIAraeT HaTMIUe KOHTPOIBHBIX
U TIPOBEPOYHBIX paboT. KOHTpOIbHBIE M MPOBEPOUHBIC PAOOTHI MIPOBOAATCS MOCIE 3aBEPIICHUS
M3y4eHUsl KOHKPETHOM TEMBbI UJIN pa3fena.

[Ipeobnanaromieit ¢popMoii TeKylero KOHTPOJISI BBICTYMAIOT MHChbMEHHBIE PabOTHI
(camocTOsITENbHBIE, KOHTPOJIBHBIE PA0OTHI, TECTHI).

B teuenne yueOHOrOo roga B 7 Kiiacce 3ariaHupOBaHO 11 KOHTPOIBHBIX padoT, B 8 Ki1acce

- 11 koHTpOIBHBIX PabOT U B 9 Ki1acce - 8§ KOHTPOJIBLHBIX padoT (B ToM uucie B popme ['1A).

1. INTAHUPYEMBIE PE3YJbTATBI OCBOEHUSA YYEBHOI'O
HHPEIMETA
N3ydeHne mMaTeMaTUKM B OCHOBHOM IIKOJE Ja€T BO3MOXHOCTb Y4YallIUMCS JOCTUYb
CIEAYIOIIUX PE3YJIbTATOB PAa3BUTHA.

M JIM4HOCTHBIE Pe3VJbTAaThI.

e chOPMUPOBAHHOCTh OTBETCTBEHHOT'O OTHOILLIEHUS K YUYE€HUIO, TOTOBHOCTh M CIIOCOOHOCTH,
0o0y4aromuxcsi K caMOpPa3BUTHIO U CaMOOOpa30BaHUIO Ha OCHOBE MOTHBAIMU K OOYYEHHIO U
MO3HAHUIO, BHIOOPY JAanbHElero ooOpa3oBanusi Ha 0a3e OPUEHTHPOBKU B MHpe npodeccuil u
npopecCUOHATBHBIX ~ MPEANOYTEHHH,  OCO3HAaHHOMY  IIOCTPOCHHMIO  HMHJIUBUAYaJIbHOU
00pa30oBaTeNbHON TPAEKTOPHH C YUETOM YCTOMUMBBIX MMO3HABATENBHBIX HHTEPECOB;

e Cc(hOPMUPOBAHHOCTh 1IEJIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKH U OOLIIECTBEHHON PAKTUKHY;

¢ chOpPMUPOBAHHOCTH KOMMYHUKAaTUBHONW KOMITIETEHTHOCTH B OOIIEHUU U COTPYAHUYECTBE
CO CBEpPCTHUKAMH, CTapIIMMU W MJIQANIUMH, B 00pa3oBaTEIbHOM, OOIIECTBEHHO TOJE3HOM,
y4e0HO-UCCIIeI0BATEeNbCKON, TBOPUECKON U IPYTUX BUJAX JESATEIbHOCTH,

® yYMEHHE SICHO, TOYHO, 'PaMOTHO M3JIaraTb CBOM MBICIM B YCTHOW M IMUCbMEHHOM peuH,
MOHMMATh CMBICI MOCTaBJICHHOM 3a7lauu, BBICTpaUBaTh apryMEHTAILUIO0, IPUBOAUTH IPUMEPHI U
KOHTPIIPUMEDHI;

® [IpE/CTaBIIEHHUE O MAaTEeMaTHYeCKOH Hayke Kak cdepe ueloBeUecKOi IesTeIbHOCTH, 00
JTanax €€ pa3BUTHs, O €€ 3HAUMMOCTH AJIs1 Pa3BUTHS LIUBUIN3ALINY;

® KPUTHMYHOCTb  MBIIUIEHUS, YMEHHME paclo3HaBaThb JIOTMUYECKM  HEKOPPEKTHBIE

BBICKA3bIBAHUS, OTIIMYATH TUIIOTE3Y OT (baKTa;



® KpEaTHMBHOCTb MBIIUICHUS, HHHUIIMATHBA, HAXOAYUBOCTb, AKTUBHOCTH IPHU PEIICHUU
anredpanvyecKux 3ajay;

® yMEHHUE KOHTPOJUPOBATh MPOIECC U pe3yJIbTaT yueOHON MaTeMaTH4eCKOUN IeATeTbHOCTH;

® CHOCOOHOCTh K HMOLMOHAIBHOMY BOCHPHUSTHIO MaTeMaTH4YEeCKHMX OOBEKTOB, 3ajad,
peUIeHU, pacCyKICHUM.

4| MeTanpeaMeTHbIE Pe3YJbTAThI:

7 knace

» PeryasTuBHble€:

® CaMOCTOSITEIbHO OOHAapyXuWBaTh M (OPMYJIMPOBATH MpoOJEMy B KJIACCHOM U
UH/IMBU/YaIbHOM yueOHOH e TebHOCTH;

® BBIJABUIaTb BEPCUM PEIICHUS NPOOJIEMbI, OCO3HABATH KOHEUHBIH pe3ysbTaT, BHIOMpATh
CpeACTBa JOCTHKEHHS LIeJIN U3 IPEAJIOKEHHBIX WIIK UX UCKATh CAMOCTOSATEINIBHO;

® COCTaBIATHh (MHIMBHMIYaJbHO WIM B TPyHIE) IUIaH PELICHUs MpoOJieMbl (BBIIOIHEHUS
MIPOCKTA);

e paboTas Mo MPeI0KEHHOMY UJIM CAMOCTOATEIbHO COCTaBICHHOMY IUIaHY, UCIIOJIb30BaTh
Hapsy C OCHOBHBIMM U JIONOJIHUTEIbHBIE CPEICTBA (CIIpaBOYHAs JINTEPaTypa, CIOXKHbIE
puOOpPbI, KOMITBIOTED);

® IUIAHUPOBATh CBOIO MHAMBHUAYAIbHYIO 00pa30BaTENIbHYIO TPAEKTOPHUIO;

e CcBOOO/HO MOJIBH30BATHCS BEIPAOOTAHHBIMU KPUTEPUSMHU OLIEHKHU U CAMOOLIEHKH, UCXOJIS U3
LeJIM ¥ UMEIOIINXCSI KpUTEPHUEB, pa3sinyas pe3yiabTaT U CocoObl 1eicTBUI;

® B XOJ€ NpeACTaBIEHUS MPOEKTA 1aBaTh OILIEHKY €ro pe3yJbTaTaMm;

® CaMOCTOSITEIbHO OCO3HABATh IIPUYMHBI CBOETO YCIIeXa UIIM HeycIieXa U HaXOAUTh CIIOCOOBI
BBIX0/1a U3 CUTYyallMH HEYCIIEXa,;

® YyMETh OLEHUTh CTENEHb YCHEIIHOCTH CBOEW WHIUBUAYaJIbHOM 0Opa3oBaTeabHOM
JESATEIIBHOCTH.

» Tlo3naBaTte/ibHBIE:

® aHAJIM3HPOBATh, CPABHUBATH, KIacCU(DULIMPOBATH U 00001IaTh PaKThI U SBICHMUS;

® OCYIIECTBISTH CpaBHEHHUE, CEPHUALNI0 U KiIAacCU(UKAIMIO, CaMOCTOSITENIbHO BbIOHMpas
OCHOBAHUS U KPUTEPUU JIJIS1 YKa3aHHBIX JIOTHYECKUX ONEPalluii; CTPOUTH KiIacCU(UKALIMIO Ty TEM
JTUXOTOMHUYECKOTO JIeJIeHHs! (Ha OCHOBE OTPUIIAHUS);

® CTPOUTh JIOTHYECKM OOOCHOBAHHOE PpACCYXJIEHHE, BKIIOYAIONIEe YCTAaHOBIICHHUE
MIPUYMHHO-CJIEICTBEHHBIX CBS3EH;

® Co3JaBaTb MAaTCMATHYCCKHEC MOJACIIN,



® COCTaBIATb TE3UCHl, pAa3IUYHbIC BUJIbl IJAHOB (IPOCTHIX, CJIOXKHBIX M T.IL.).;
peoOpa3oBbIBaTh HH(POPMALIMIO U3 OJTHOTO BUAA B APYroi (Tabauly B TEKCT, AUarpamMmy U Ip.);

® BBIYHUTHIBATH BCE YPOBHH TEKCTOBOI MH(MOpMAIIHH;

® yMETb OIPeeNIATh BO3MOXKHbIE HCTOUHUKU HEOOXOAUMBIX CBEACHUHN, IPOU3BOINUTH ITOUCK
MH(pOPMaLIMH, aHAIU3UPOBATh U OLICHUBATh €€ J0CTOBEPHOCTb;

® [IOHMMAas MO3ULMIO APYroro 4yesoBeKa, pa3iauyaTh B €0 peud MHEHHE (TOUKY 3pEeHHs),
JI0Ka3aTeabCTBO  (apryMeHThl), (DaKThl, THMIOTE3bl, AKCUOMBI, TEOPHM; CAMOCTOATEIBHO
UCIIOJIb30BaTh pa3jiMyYHblE BUJbBl UTEHUS (M3ydarollee, IPOCMOTPOBOE, O3HAKOMUTEIBHOE,
IIOMCKOBOE), MPUEMBI CIIyIIAHHUS;

® CII0JIb30BaTh KOMIIBIOTEPHbIE 1 KOMMYHHUKAIIMOHHBIE TEXHOJOTHUHM KaK MHCTPYMEHT JUIs
JIOCTHIKEHHS CBOMX IIEJICH;

e BBIOMpAThH aJeKBATHbIC 3a/1a4€ HHCTPYMEHTAJIbHBIE IIPOrPAMMHO-aNIapaTHbIE CPEICTBA U
CEPBHUCHI.

» KoMMyHHKATHBHBIE:

® CaMOCTOSITEJIbHO OPraHU30BBIBaTH Y4eOHOE B3aMMoJieiicTBUE B TIpymnie (OnpeaessaTh
oO1iue 11enu, JOroBapuBaThes APYr ¢ APYroM u T.1.);

® OTCTaWBas CBOIO TOUKY 3pEHHUs, TPUBOINUTEH apTyYMEHTBHI, TOJTBEPXK/Iast MX (PaKTaMu;

® B JIUCKYCCHUHU YMETb BbIIBUHYTH KOHTPApIyMEHTHI,

® YYUTbCA KPUTUYHO OTHOCHTHCS K CBOEMY MHEHMIO, C JOCTOMHCTBOM IPU3HABaTh
OImMOOYHOCTh CBOETO MHEHHUS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

® [OHMMas TMO3UIMIO JPyroro, paziuyaTb B €ro peuu: MHEHHE (TOUKY 3peHHs),
JI0Ka3aTeIbCTBO (APryMEHTHI), (DaKThl; TUIIOTE3bl, AKCUOMBI, TEOPHUH.

8 kimacce

» PeryasituBHbie:

® CaMOCTOSITENIbHO OOHapyXuBaThb U (QopMyiaupoBaTh IMpoOieMy B KJIacCHOH U
WHAUBUAYaIbHON YUeOHOH 1eATeIbHOCTH;

® BBIIBUraTh BEPCUM pELICHMs MpPOOJieMbl, OCO3HABaTh KOHEYHBIN pe3yJbTaT, BHIOMpPATH
CPEJICTBA IOCTIXKEHHUS LIEJH U3 MPEATIOKEHHBIX WIN UX UCKaTh CAMOCTOSITENIBHO;

® COCTaBJATH (MHAMBHyalIbHO WJIM B TPYMIE) IJIaH peuIeHUs] mpoOsieMbl (BBITOJIHEHUS
MIPOEKTA);

e paboTas Mo MpeI0KEHHOMY HUJIH CAMOCTOSATENIBHO COCTABJICHHOMY IJIaHy, UCIIOJIb30BaTh
Hapsily C OCHOBHBIMM U JIONOJHHUTENIbHBIE CpelICTBa (CIpaBOuYHAsl JIUTEPATypa, CIOXKHbBIE
npuOOpHI, KOMITBIOTED);

® [UIAaHMPOBATH CBOIO MHAMBUIYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO;



e CcBOOOHO MOJIBH30BATHCS BEIPAOOTAaHHBIMU KPUTEPUSMHU OLIEHKU U CAMOOLIEHKH, UCXOJIS U3
LU U UMEIOUINXCS KPUTEPUEB, pa3inyas pe3yiabTaT U CIIOCOObI 1eHCTBUI;

® B XOJ€ NPEACTaBIEHUS MPOEKTA 1aBaATh OLIEHKY €r0 Pe3yJbTaTaMm;

®  CaMOCTOSITENIbHO OCO3HABATh IPUUMHBI CBOETO YCIIeXa WM HEeyCleXa U HaXOJUTh CIIOCOObI
BBIX0/Ia U3 CUTYyallMH HEYCIIeXa;

® YyMeTh OLEHUTh CTENEHb YCHEIIHOCTH CBOCW WHIMBUIYaTbHON 0O0pa3oBaTeIbHOM
JESITEIbHOCTH.

» Ilo3naBaTeJbHBIE:

® AHAIM3HWPOBATH, CPABHUBATH, KIIACCU(DUIIMPOBATH U 00001IaTh (PAKTHI U SBICHHS,

® OCYUICCTBJISTH CPAaBHEHHE, CEPHUALUIO0 M KIACCU(PHUKAIMIO, CAMOCTOSTEIHHO BBIOHMpAs
OCHOBaHUS U KPUTEPUU JJIS1 YKa3aHHBIX JIOTHYECKUX ONEPALUii; CTPOUTH KJIaCCU(UKAIIMIO Ty TEM
JUXOTOMHUYECKOTO JIeJIeHUs (Ha OCHOBE OTPUIIAHMS);

® CTPOUTH JIOTUYECKH OOOCHOBAHHOE pAaCCYyXJCHHME, BKIIIOUYAIOLIEE YCTAaHOBJICHUE
IIPUYMHHO-CJIEICTBEHHBIX CBS3EH;

® C03/1aBaTh MaTeMaTHYECKHE MOJIEIH;

® COCTaBIATh TE3UCHl, pa3JMuYHble BHUAbl IUIAHOB (TPOCTBIX, CJIOXKHBIX U T.II.);
npeoOpa3oBbIBaTh HHPOPMAIIUIO U3 OJTHOTO BHJIA B IPYToil (TaOIUILy B TEKCT, IMarpamMmy H TIp.);

® BBIYUTHIBATH BCE YPOBHH TEKCTOBOM HMH(OpMAIUH.

® YMETb OINPEAEIATh BO3MOXHbIE HCTOYHUKH HEOOXOIUMBIX CBEJIEHUH, TPOU3BOIUTH TOUCK
uH(pOpMallii, aHAJIU3UPOBAThH U OLIEHUBATH €€ JI0CTOBEPHOCTb.

® TIOHMMAas MO3ULHUIO JIPYroro 4YeyloBeKa, pa3jnyaTh B €r0 peur: MHEHUE (TOUKY 3pEHHs),
JI0Ka3aTeNbCTBO (apryMEeHThI), (aKThl; TUIIOTE3bl, AKCUOMBI, TEOPHUH. [|JIsl 3TOr0 caMOCTOSATENBHO
UCIIOJIb30BaTh pa3jiMyYHble BUIBl UTEHUS (M3ydarollee, MPOCMOTPOBOE, O3HAKOMHUTEIBHOE,
MOHUCKOBOE), MPUEMBI CITyIIAHUS.

® yMETh MHCIIOJIb30BaTh KOMITBIOTEPHBIE M KOMMYHUKALIMOHHBIE TEXHOJIOTUH Kak
MHCTPYMEHT JUIsl IOCTUKEHUSI CBOMX I1eJiel; BEIOMpaTh afieKBaTHBIE 3a/jaue€ MHCTPYMEHTAIbHbIE
IpOTrpaMMHO-aNapaTHbIE CPEJICTBA U CEPBHUCHI.

» KoMMmyHHKaTHBHBIE:

® CaMOCTOSITEIbHO OPraHW30BbIBATH y4yeOHOE B3aMMOJEHCTBHE B rpyIme (OnpeaensTh
oO11ue 11eH, 10roBapuBaThes Apyr ¢ APYTOM U T.1.);

e OTCTamBas CBOIO TOUYKY 3PEHHUSI, IPUBOIUTH ApTYMEHTHI, TOATBEpKas uX hakTamu;

® B JIMNCKYCCHU YMETh BBIIBUHYTh KOHTPAPTyMCHTHI;

® YYUTHCS KPUTHYHO OTHOCUTHCS K CBOEMY MHEHHUIO, C JOCTOMHCTBOM IPH3HABaTh

OmMOOYHOCTh CBOETO MHEHHUS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;



® [IOHMMas I[O3ULMIO JPYyroro, pasiauyaTb B €ro peuu: MHEHHE (TOUKy 3peHHs),

JI0Ka3aTeIbCTBO (APryMEeHThl), (DaKThl; TUIIOTE3bl, AKCUOMBI, TEOPUH.
9 kJ1acc

» PerynsituBHbIE:

® CaMOCTOSITEIbHO OOHAapyXuBaTh M (OPMYIMpPOBaThH NpobdIeMy B KIACCHOM H
WHVBUIYATbHON YU4EeOHOU NeATeIbHOCTH;

® BBIJIBUIaTb BEPCUM PEIICHUs MPOOJEMBbI, OCO3HABATH KOHEUHBIH pe3yJbTaT, BbIOMPAThH
CPEJCTBA IOCTHXKEHHUS LIEH U3 NPEAJIOKEHHBIX WINM UX UCKATh CAMOCTOSTENBHO;

® COCTaBIATHh (MHIAMBMIYaJbHO WIM B TPYyINIE) IUIAH PELIeHUs MpOoOJieMbl (BBITOJHEHHS
MIPOCKTA);

e paboTas o MPEI0KEHHOMY HUJIM CAMOCTOSATENIBHO COCTABJICHHOMY IUIaHY, UCII0JIb30BaTh
Hapsy C OCHOBHBIMM U JIONOJIHUTEIbHBIE CPEACTBA (CIIpaBOYHAs JIMTEpaTypa, CIOXKHbIE
MPUOOPHI, KOMITBIOTEP);

® IUIAHUPOBATh CBOIO MHAMBHUAYAIbHYIO 00pa30BaTEIIbHYIO TPAEKTOPHUIO;

e CBOOOHO I10JIb30BaThCS BHIPAOOTAaHHBIMU KPUTEPUSIMH OLIEHKU U CAMOOLICHKH, UCXO/1s U3
LIEJIM ¥ UMEIOIINXCSI KpUTEPHUEB, pa3iinyas pe3yiabTaT U CocoObl JeicTBUI;

® B XOJ€ NpeACTaBIEHUS MPOEKTA 1aBaTh OIIEHKY €ro pe3yJbTaTaMm;

® CaMOCTOSITEIbHO OCO3HABATh MPUYMHBI CBOETO YCIIEXa MIIM HEeycIleXa U HaXOAUTh CIIOCOOBI
BBIXO0/1a U3 CUTYyalluH HEYCIIEXa;

® yMETh OLEHHUThb CTEMEeHb YCHEIIHOCTH CBOEH WHIMBUAYAIbHOM 00pa3zoBaTeiabHOMN
JESATEIIBHOCTH.

» Ilo3naBaTeabHbIE:

® aHAJIM3HMPOBATh, CPABHUBATH, KJIacCU(DULIMPOBATH U 00001IaTh PaKThl U SBICHMUS;

® OCYIIECTBISATh CpPaBHEHHUE, CEPUALMI0 U KJIACCHU(UKAIMIO, CAMOCTOSITEIbHO BbIOMpas
OCHOBAHHUS U KPUTEPUU JIJIsl YKA3aHHBIX JIOTHUECKUX OTEepaluii; CTPOUTH KIACCH(PHUKAIMIO TyTEM
JTUXOTOMHUYECKOTO JIeJIeHHs! (Ha OCHOBE OTPUIIAHMS);

® CTpOUTH JIOTUYECKH OOOCHOBAHHOE paCCyXJEHHE, BKIIOUAIOLIEe YCTaHOBJIEHUE
MIPUYMHHO-CJIEICTBEHHBIX CBS3EH;

® C03/1aBaTh MaTeMaTHYECKHE MOJIEIH;

® COCTaBJIATh TE3UCHI, pa3JIMYHble BUABI IUIAHOB (IPOCTBIX, CIOXKHBIX W T.IL.).
[Tpeo6pazoBbIBaTH MHPOPMALIMIO U3 OAHOTO BUA B APYroi (TabyuIly B TEKCT, TMarpaMmy U 1p.);

® BBIUUTHIBATh BCE YPOBHU TEKCTOBON MHPOpPMAIUH.

® yMETb ONPEJENATh BO3MOXKHbIE HCTOUHUKU HEOOXOAUMBIX CBEJICHUH, IPOU3BOAUTH IIOUCK

uH(pOpMalli1, aHAJTU3UPOBAThH U OLIEHUBATH €€ I0CTOBEPHOCTb.



® [IOHHMad MO3HMIUI0 APYTOoro YCJIOBCKA, pa3jindaTb B €ro p€inu MHCHHC (TOI{Ky SPCHHH),
JIOKa3aTeabCTBO  (apryMeHThI), (aKThl, TUIOTE3bl, AKCHOMBI, TEOPHH; CAMOCTOSATEIHLHO
HCIIOJIB30BATh PA3JIMYHBIC BHUJbI YTCHUSA (I/I3yqalomee, IMPOCMOTPOBOC, O3HAKOMUTCIILHOC,
MIOMCKOBOE), MPUEMBI CITyIIaHUSI.

® yMETh HCIIOJb30BaTh KOMIBIOTEPHBIE M KOMMYHHKAIIMOHHBIC TEXHOJOIMH Kak
HHCTPYMCHT IJIA JOCTUIKCHUSA CBOUX ueneifl; BI)I6I/IpaTI) AACKBATHBIC 3a1a4€¢ MHCTPYMCHTAJIbHBIC
pOrpaMMHO-aIIapaTHbIe CPEACTBA U CEPBUCHI,

» KoMMyHUKaTHBHbIE:

® CaMOCTOSITEJIbHO OPTaHU30BBIBaTh Y4eOHOE B3aWMOJICHCTBHE B Tpymie (ONpeaessTh
o0IIIMe 11eNTH, JOrOBapUBATLCS APYT C APYTOM U T.11.);

® OTCTauBas CBOIO TOUKY 3pCHHA, HPUBOJAUTL apI'YMCHTBI, ITIOATBCPIKIAAA UX (I)aKTaMI/I;

® B JUCKYCCUU YMETb BBIIBUHYTb KOHTPAPT'YMEHTBHI;

® VUYUTBCA KPUTHYHO OTHOCHUTBHCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM IIPHU3HABaTh
OIIMOOYHOCTH CBOCTO MHEHHUS (€CIM OHO TaKOBO) M KOPPEKTUPOBATH €T0;

e [OHWMas [MO3WIMIO JPyroro, pasjin4yaTh B €ro peYd: MHEHHE (TOYKY 3pCHHs),
JIOKa3aTeIbCTBO (apryMeHThI), PaKThl; THIIOTE3bI, AKCHOMbI, TCOPHH.

4| IIpeaMeTHBbIE PE3YJIbTATDI.

7 knace

Y4eHHK HAyYHUTCH:

1) noHMMaTh 0COOCHHOCTH JCCSITUYHON CUCTEMbI CUHCIICHHUS;

2) BIAJETh MOHATHUSAMHU, CBSI3AHHBIMU C JICTIUMOCTBIO HATypAIIbHBIX YHCEIT;

3) BbIpaXaTh 4YMClIa B DSKBUBAJICHTHBIX (hopMmax, BBIOMpas HauOoyee MOAXOMAIIYI0 B
3aBUCUMOCTHU OT KOHKPETHOM CUTYyallnu;

4) cpaBHMBATh M YIOPSAAOYMBATH PALMOHAIBHBIE YHCIIA;

5) BBIMOJHAT BBIYUCIICHHS C PAIlMOHAJIBHBIMU YHCIAMH, COUETas YCTHbIC M MHUChMEHHBIC
NpUEMBI BBIYUCIIEHUH, TPUMEHSATh KaJIbKYJISATOD;

6) HMcnoNb30BaTh TOHATHS W YMEHUs, CBA3aHHBIE C IPONOPIMOHAIBHOCTHIO BEIWYHMH,
IIPOLEHTAMU B XOJI€ PEIIEHUS MaTeMAaTHYECKUX 3aJad M 3a7ad M3 CMEXHBIX NPEIMETOB,
BBITOJHATH HECIIOKHBIE TPAKTUUECKHE PACUETHI.

Yuenux nonyuum eosmosicnocmo.:

1) nosmaxomumvcs ¢ NOUYUOHHBIMU CUCMEMAMU CHUCLEHUS C OCHOBAHUSIMU, OMJIUYHBIMU
om 10;

2) yenybumo u pazeums npeocmasieHus 0 HamypaibHblX YUCLAX U CEOUCMBAX OeUMOCTU,



3) Hayuumbcs ucCnonb308amv NPUEMBL, PAYUOHATUSUPYIOWUE BbIYUCIEHUS, Npuobpecmu
NPUBLIYKY KOHMPOIUPOBAMY BbIYUCTIEHUS, bLOUPASL NOOXOOSWULL O CUMYAyUuL CHOCOD.
TeficTBUTEIRHEIC YHCIA
Y4yeHuk HAyuUMTCH:
1) wucnonp30BaTh HaYaIbHbIC MPEACTABICHUS O MHOKECTBE JICHCTBUTEIBHBIX YHCEIT;

2) BJIAACTD ITOHATUCM KBAaAPATHOI'O KOPHS, IPUMCHATH €0 B BBIYHUCIICHUAX.

Yuenux nonyuum 6o3mooicnocmo.

1) paszeums npedcmasienue o uyucie U UUCIOBLIX CUCIEMAX OM  HAMYPAIbHLIX 00
0eticmeUmenbHbIX YUcesl;, 0 POaU BbIYUCTIEHUL 8 Yel08eYeCKOU NPAKMUKe,

2) paszsumv u yenyoume 3HAHUS O OCCAMUYHOU 3aNUCU  OCLCMBUMENbHbIX —YUCe]l
(nepuoduyeckue u Henepuoouseckue opoou,).
Y4YeHUK HAy4MTCSsl: KCIOJIB30BAaTh B XOJE pEIICHUs 3aJady dJIEMEHTapHbIC MPE/ICTABICHMUS,
CBSI3aHHBIC C MPUONMKEHHBIMHA 3HAYCHUSIMHA BEITUYHH.

Yuenux nonyuum 6o3mooicnocmo:

1) nowsme, umo wuuciosvle OaHHble, KOMOpbIE UCNONLIVIOMCS Ol XAPAKMEPUCUKU
00bEKMO8 OKPYIHCAIOWe20 MUPA, ABIAIOMCA NPEUMYUJECMBEHHO NPUOTUNCEHHBIMU, YIMO NO 3ANUCU
NPUOTIUICEHHBIX ZHAYEHULL, COOEPAHCAUSUXCSL 8 UHPOPMAYUOHHBIX UCOYHUKAX, MOICHO CYOUMb O
no2pewHoCmu NPUOIUNHCEHUL,

2) NOHSAMb, YMO NOSPEUWHOCb PEe3VIbMAMA GbIYUCTEHUL OO0INCHA OblMb COUBMEPUMA C
HO2PEUHOCbBIO UCXOOHBIX OAHHBIX.

Y4YeHuk Hay4YnTCs:

1) BnaseTh MOHATHAMH «TOXICCTBO», «TOXKICCTBEHHOE MPEOOPa30BaHKe, PEIIaTh 3aauH,
coJiepkalle OyKBeHHbIE JaHHbIe; paboTaTh ¢ (hopMyIamu;

2) BBIMOJIHATH IPEOOPA30BAHMUS BRIPAKCHUH, CONEPKAIIMX CTETIICHH C IIETBIMU TOKA3aTeIIIMH
U KBaJIpaTHbIE KOPHU;

3) BBINONHATH TOXIECTBEHHBIE MPEe0oOpa30BaHUSI pPAIlMOHAIBHBIX BBIPAKEHHH Ha OCHOBE
NpaBWI JEHCTBUI HAaJl MHOTOWICHAMH U alredpanyeckuMu Apo0smu;

4) BBINIOJHATH PA3JIOKCHUE MHOTOWICHOB Ha MHOYKHUTEIIH.

Yuenux nonywum eozmooicnocmos Hay4umoscs.

1) 6bINOJIHAMb MHOcOoULazoesvle l’lp€06p61308aH1/l}1 PAUUOHAIbHbBIX Gblpa.?fC'eHMﬁ, NPpUMEHAA

WUpoKul Habop cnocobos u NPUéMos;



2) npuMeHsmMb MONCOCCMBEHHbIE NPEobPA306anUs Ol PEUeHUs 3a0a4 U3 PA3IUdHbIX
pazoenos Kypca (Hanpumep, OAA  HAXOHCOEHUA  HAUOONbULE2O/HAUMEHbULE20 — 3HAYEHUs.
BbIPAICEHUS).

8 kuace
Y4YeHUK HAy4YMTCSsl: WCIIOJNB30BAaTh B XOJE PEIICHUs 3a7ad dIIEMEHTApHBIC IPEICTABICHHUS,
CBSI3aHHBIE C MPUONIKEHHBIMYA 3HAYCHUSIMHA BETTUYHH.

Yuenux nonywum eosmooicnocmo.:

1) nowsame, umo uucnosvie OanHble, KOMOPbIE UCNOALIYIOMCS ONS XAPAKMEPUCIUKU
00EKM08 OKPYIHCAIOWe20 MUpa, AGIAIOMC NPEUMYULECMEEHHO NPUOTUNCEHHBIMU, YO NO 3ANUCU
NPUOTUNCEHHBIX 3HAYUEHULL, COOEPAHCAUUXCI 8 UHDOPMAYUOHHBIX UCIOYHUKAX, MONCHO CYOUMb O
NOCPeUHOCTNU NPUOTUNCEHUS,

2) noHsAmMb, 4MO NOSPEUWHOCMb Pe3VibMmama 6blYUCIeHUNl OOINCHA OblMb COUSMEPUMA C
NOCPEeULHOCBIO UCXOOHBIX OAHHBIX.

Y4eHHK HAyYHUTCH:

1) BnageTh MOHATHSAMH «TOXICCTBOY», «TOXKIECCTBEHHOE MPe0oOpa3oBaHUEy, PEIIaTh 3a1a4H,
coJiepskanire OyKBeHHbIE JaHHbIE; padoTaTh ¢ (OpMyIIaMu;

2) BBINOJIHATH IPEOOPA30BAHMUS BRIPAKCHUH, COEPKAIIMX CTETICHH C IIEIBIMU TOKA3aTeIIIMH
Y KBaJPAaTHbIE KOPHU;

3) BBINOJHATH TOXICCTBEHHBIC MPEOOPa30BaHMs PAIMOHAIBHBIX BBIPAKCHHI Ha OCHOBE
MpaBWJI ICUCTBUI HA/l MHOTOYJICHAMH U alre0pandecKuMu Apo0siMu; 4) BBITIOTHATE Pa3I0KEeHNE
MHOTOYJIEHOB Ha MHOKUTEIH.

Yuenuk NoOaAy4um 603MOHCHOCNHIb HAVYUIMBCA.

1) evinoansmes MmHO2OWLA206bIE NPEOOPA3OBAHUSL PAYUOHAILHBIX BbIPANCCHUL, NPUMEHSIS
WUPOKUl HAbop cnocobo8 U NPUEMO8;

2) npumeHsmb MOAHCOECmEeHHble Npeodpazeanus Ol pPeuenus 3a0a4 U3 pPasiuidHblx
pasoenos Kypca (Hanpumep, Ons HAXONHCOEHUs HAUOOIbULE2O/HAUMEHbIUE2O — 3HAYEHUs.
BbIPAICEHUS).

YdeHuk HayYHuTCH:

1) moHMMATH U UCIOJIB30BATh (DYHKIIMOHAIBHBIC TOHSTHUS U SI3bIK (TEPMUHBI, CHMBOJIMUECKHUEC
0003HaYCHHUS );

2) crpouTh rpaduKu 3JIEMEHTAPHBIX (DYHKIHIA;, HCCICI0BATh CBOWCTBA YMCIOBBIX (PYHKIIUI

Ha OCHOBE M3yUY€HUs MOBEJICHUS UX IPaPUKOB;



3) nmoHMMaTh (YHKIMIO KaK BaKHEHINYI0 MAaTeMaTHYeCKyl0 MOJENb Uil OIMCAHUS
IPOIIECCOB U SIBIICHUH OKPY’KAIOIIET0 MUPA, IPUMEHSATH ()yHKIIMOHATBHBIN S3BIK JJIS1 OIIMCAHUS U
MCCIICIOBAaHMS 3aBUCUMOCTEH MeX 1y (PU3HMUECKUMH BETHUYNHAMU.

Yuenux nonywum 6o3modicnocms HAy4umuvcsi.

1) nposooums uccredosanus, ceészanHvle C U3YYEHUEM CEOUCME QYHKYUL, 6 MOM HUcie ¢
UCNONb308AHUEM KOMNbIOMEPA, HA OCHOBe 2pAQUKO8 U3YYEHHBIX (YHKYUU cmpoums 60.ee
ClodICHbIE 2paduKu (KYCOUHO-3A0AHHbLe, C «BLIKOJIOMBIMUY MOUYKAMU U M. N.);

2) ucnonvb306amv (DYHKYUOHAIbHBIE NPEeOCMABIeHUs U CE0UCMEd (QYHKYUL 0N pPeuieHus.
MAMeMamuyecKux 3a0ay U3 pasiuidHsbix paz0enos Kypcd.

Y4YeHUK HAYIUTCH:

1) pemiath OCHOBHBIC BH/IbI PAIIMOHATBHBIX YPABHEHHI C OJJHOM MEPEMEHHOMN, CHCTEMBI JIBYX
YpaBHEHHI C IByMsI IEPEMEHHBIMU;

2) TOHUMATh YypaBHCHHWE KaK BAKHCHIIYI0O MATEMaTHYECKyH) MOJCIb JJIs ONUCAHUS |
W3YYCHHS Pa3HOOOPA3HBIX PEABHBIX CHTYAIlMi, periaTh TEKCTOBBIC 3a/adll alreOpanvdecKum
METO/IOM;

3) npuMeHsTh TpadUUeCKUe MPEACTABICHUS I UCCIICAOBAHNS YPABHCHUH, UCCIICI0BAHUS
Y PEIICHUS CHCTEM YPaBHEHUH C IBYMS TIEPEMEHHBIMH.

Yuenux nonyuum 6o3mosicnocmo.

1) oenadems cneyuanvHbiMU NPUEMAMU PeULEHUs YDAGHEHUTL U CUCTEM YPAGHEHUIL, YEEPEHHO
NPUMEHAMb annapam YpasHeHuti Ol peuleHusi PA3HOOOPA3HbIX 3a0ay U3 MAmeMamuxy,
CMEMNCHBIX NPEOMEMO8, NPAKMUKIL

2) npumensamv cpaguyeckue npeOCmMasnenus Ol UCCIe008AHUA VPAGHEHUl, CUCTeM
VpasHenutl, cooepicaujux OykeeHHvle Koagh@huyuenmoi.

9 kaacc
YdeHuk HayYHuTCH:

1) moHMMaTh W TPUMEHSATh TEPMHUHOJIOTUIO M CHMBOIHKY, CBS3aHHBIE C OTHOIICHHEM
HEpaBEHCTBA, CBOMCTBA YHCIOBBIX HEPABEHCTB;

2) pemiath JMHEHHBIC HEPABEHCTBA C OJJHOM MIEPEMEHHOM M MX CHCTEMbI; peliaTh KBaJpaTHbIC
HEpaBEHCTBA C OMOPOH Ha TpaduuecKue MPeICTABICHNUS,

3) NpHUMEHSTH anmnapaT HEPAaBEHCTB VIS PEIICHHs 33134 U3 Pa3IMYHbIX pa3ZeoB Kypca.

Yuenux nonyuum 603modicHocmo HAy4umovcs.




1) pasnoobpasuwbim npuémam 0OKA3amenbCmea HepaseHCMe,; YEePEeHHO NPUMEHSIMb Annapam
HepaseHcme O peuleHus PAazHOOOPA3HbIX MAMeMAMmU4eckux 3a0ad U 3a0ay U3 CMeNCHbIX
npeomemos, NPaKmukKu,

2) npumensmo 2paghuueckue npPeoCmasienus Ol UCCLCO08AHUS HEPABCHCMS, CUCHEM
HEepaseHcma, cooeparcauux OyKeenHvie Kodghuyuenmol.

Y4YeHUK HAYYUTCH:

1) mOHMMATH U UCIIOJIB30BAThH (HYHKIIMOHAIBHBIC IOHATHS H SI3bIK (TEPMUHBI, CAMBOJIUYECKHE
0003HaYCHHUS ),

2) crpouTh rpaduKy 3JIEMEHTAPHBIX (DYHKIHIA, UCCIACIOBATh CBOWCTBA YMCIOBBIX (PYHKIIUI
Ha OCHOBE M3yUYCHUS TIOBEJICHUS X I'Pa(UKOB;

3) moHuMaTh (YHKIHIO KaK BaXKHEUIIYHD MAaTEeMaTHYCCKYI0 MOJEIb Ui ONHCAHUS
IPOIIECCOB U SIBJICHUI OKPYIKAIOIIET0 MUPa, IPUMEHSATh (DYHKIIMOHAIBHBIN SI3BIK JIJISI OTIMCAHUS U
WCCJICIOBAHMSI 3aBUCUMOCTEH MEXK Ty (PU3NICCKUMU BEIIMIMHAMI.

Yuenux nonywum 6o3moicHocmos HAY4umovcs.

1) nposooums uccredosanus, cészanHble C U3YUEHUEM CEOUCME (QYHKYUL, 6 MOM YUCLe C
UCNONIb30B8AHUEM KOoMNnblomepda, HaA OCHOB€ 2pagbu7<06 U3YUEHHbLX qbyHKLﬂH:i cmpoumo bonee
CNIOJICHbIE 2pApuUKU (KYCOUHO-3A0AHHbLE, C «BbIKOLOMbBIMUY MOYKAMU U M. N.);

2) UCnoIb306amsv QYHKYUOHAIbHBIE NPEOCMABNIeHUs. U CEOUCMEA (DYHKYUl O peueHus
Mamemamu4eckux 3a0ay4 u3 PasiudHblx pasdeﬂoe Kypca.

Y4YeHHK HAY4YUTCS:

1) IIOHUMATh U HUCIOJB30BATH A3BIK HOCHCHOB&TCHBHOCTeﬁ (TepMI/IHI)I, CUMBOJIMYECKUEC
0003HaYeHHUS);

2) mpuMEHSTH (OPMYJIbI, CBSI3aHHBIE ¢ ApU(PMETHUECCKONU U TEOMETPUUYECKOM MTPOTPECCHIMH,
U anmnapar, copMHUpOBaHHBIN MPU U3YUEHUHU IPYTHX pa3lesioB Kypca, K pelIeHUIo 3aay, B TOM
YKCIIE ¢ KOHTEKCTOM U3 PEabHOM KU3HH.

Yuenux nonyuum 603modicHocmo HAy4umovcs.

1) pewamv kombUHUPOBAHHbIE 3a0aUU ¢ NPUMEHEHUEM POPMYIL N-20 YNEHA U CYMMbl NEPBbIX
N 41eH08 apumemuyecKol U 2eoMempuyecKol npozpeccutl, NPUMeHss Npu 3MoM annapam
VpasHeHuli U HepageHcma,

2) noHumams — ApUPMEMUHecKylo U 2eOMEmpUHecKylo  Nnpocpeccuu  Kax — QyHKyuu
HamMypanbHo20 apeyMeHma, CeA3bl8aAmb aApUpMemuieckyro npocpeccuio ¢ JUHeuHbIM POCMOM,

ceomempudecKyro - ¢ 9KCNOHEeHYUaibHblM pOCNnIOM.



OnucarenpHasg CTATHCTHKA
yquI/IK Hay‘ll/ITCH: HCIIOJIB30BaTh HpOCTGfIH.II/IG CHOCO6BI HpeI[CTaBJIeHI/IH U aHaJIu3a
CTAaTUCTUUYCCKUX HAaHHBIX.

Yuenux nonywum 603moocnocmo. npu06pecmu nep@oHauaﬂbelﬁ onslm opzcanuzayuu c60pa

OaHHLIX NpU  NPOBedeHUU Onpoca o0OUeCm8eHH020 MHEHUs, OCYWeCMENamb UX aHAIU3,
npeocmasisims pe3yibmamsl ONpPoca 8 eude madauysl, OUASPAMMUL.
Y4YeHuK HAyYUTCHA: HAXOIUTh OTHOCUTENbHYIO YaCTOTY U BEPOSITHOCTh CIy4aitHOTO COOBITHSL.

Yuenux noayuum 603moorcnocms: npuo6pecmu onslm I’lp06€0€Hu}Z Cﬂyqaﬁnbzx IKCnepumernoes, 6

mom 4uciie ¢ NOMOuibio KOMNbOmMepPHo2o MOO@ﬂMpOGaHufl, UuHmepnpemayuu ux pe3yibmamoe.

Y4yenuk HAYYUTCHA: PCIIATh KOM6I/IHaTOpHI>Ie 3aJa4 Ha HaXO0XICHUC YHClla OOBEKTOB HJIH

KOMOUWHAIIUH.

Yuenux nonyuum 603M04CHOCMb HAYHUMBCS HeKomopuvim cneyudalbHbim npueMaM peuternus

KOMOUHAMOPHBIX 3A0aH.

2. COAEP)XAHUE YYEBHOI'O IPEIMETA
/ Kjaace
1. IloBTOpeHue

Bxoonas konmponvras paboma.

OcHognas yenwv - TOBTOPEHHE, 0000IICHHE U CUCTEMaTH3allksl 3HAHUW, YMEHUI U HABBIKOB
3a Kypc MaTeMaTukH 5-6 KIaccos.

2. BblpaxkeHmus, TO:K1eCTBA, ypaABHEHHUS

UucnoBblie BBIpaXXEHUS M BBIpAXKEHHUs ¢ mepeMeHHbIMH. [Ipocreiiime mpeodpa3oBaHus
BBIpQXXEHHI. YpaBHEHHE C OJIHUM HEM3BECTHBIM M €ro KOpeHb, IMHEITHOe ypaBHeHHe. Penienue
3a/1a4 METOJI0M ypaBHeHUM. CTaTUCTUYECKHE XapaKTEPUCTUKH.

Konmponvnas paboma Nel «Hucnoswie u arcebpauueckue gvipadicenus. ToxcoecmeenHvie
npeobpaz06anUis 8bIPANCEHULLY .

Koumponvnas paboma Ne2 « Ypaenenus ¢ 00HOU nepemeHHOU).

OcHoenass yenvp - CHUCTEMATHU3UPOBaTh M OOOOHIMTH CBeIEHUS O NpeoOpazoBaHUU
BBIPXCHUHN W PEIICHUH YPABHCHWU C OJHUM HEWU3BECTHBIM, IMOJTYYCHHBIC YUYAIIUMHUCS B Kypce
MaTeMaTuku 5,6 kiaccoB. [lToHUMaTh MPAKTUYECKUN CMBICIT CTATUCTHUECKUX XaPAKTEPUCTHUK.

3. OyHKIUHU
Oynaknus, obnacte omnpexaeneHus (GyHkiuu. CrocoOwsl 3amanus ¢ysknuu. ['padux

¢dbyukaun. Jlnneiinas Gyskius u e€ rpaduk. [Ipsimas nponopruoHanTbHOCTE U €€ TpaduK.



Konmponvnas paboma Ne3 « @yuxyuuy.

OcnosHas yenb - TO3HAKOMHUTD YYAIIUXCSI C OCHOBHBIMU (DYHKIIHOHAJIBHBIMHU TOHSATHSIMH
u ¢ rpadukamu GyHKImi y=kx+h, y=kx.

4. CreneHb ¢ HATYPAJIbHBIM NOKA3aTeJIeM

CrerneHb ¢ HATYPAILHBIM OKa3aTeNneM u eé cBoiicTsa. OqHowiensl. PyHkiuuy =x°, y
=x* u ux rpaduxu.

Konmponvnasa paboma Ne4 «Cmenenv ¢ HamypanbHulM noKazamenemy.

OcHogHast yenv - BbIPA0OTAaTh YMEHUE BBINONHATH JEHCTBUS HAJl CTENEHAMU C
HATypaJIbHBIMU [TOKa3aTEJISIMU.

5. MHorowieHsl

Mhnuorounen. CnokeHue, BbBIUMTAaHHE M YMHOXKE€HHME MHorowieHoB. [IpousBenenue
OJIHOWJIEHA U MHOTo4JIeHa. Pa3no)keHrue MHOroujieHa Ha MHOKHUTEIIH.

Koumponvnas paboma Ne5 « Cymma u pasHocme MHo204neHo8. [Ipouszsedenue 00HouIeHa
U MHO20YJIEHA).

Konmponvnas paboma Ne6 « Muozcounenwly.

OcHoenas yenv - BBIPAOOTaTh YMEHHUE BBINIOJIHATH CIIOKEHHE, BBIYMTAHHE, YMHOXKECHUE
MHOTOWIEHOB, YMHOXEHUE OJHOWIEHAa HAa MHOTOWIEH W Pa3j0KEHHE MHOTOWICHOB Ha
MHOKHUTEJH.

6. @opMyJbl COKPALIEHHOT0 YMHOKEHUS

KBagpatr cymmbl U kBajpat pa3HocTH. PazHocth kBagparoB. Cymma M pa3HOCTh KyOOB.
[TpeoOpazoBaHue TENBIX BBIPAKECHHH.

Konmponvnas paboma Ne7 «Keaopam cymmet u paznocmu. Paznocmo keadpamos. Cymma
U pasHocms Ky008».

Koumponvnas paboma Ne§ « Dopmynst cCOKpaujeHHo20 YMHONCEHUSY.

OcHognas yenv - BbIPaOOTaTh yMEHHE MPUMEHSITh B HECIOXKHBIX CIIy4asX (OPMYIIbI
COKpAIIEHHOTO YMHOXEHHUS A MpeoOpa3oBaHUs IENIbIX BbIPAKEHHH B MHOTOWIEHBI W JJIS
pa3I0KEeHUs] MHOTOWIEHOB HA MHOKHUTEIH.

7. CucreMbl JINHEHHBIX YPABHEHU
Cucrema ypaBHEHUH C ABYMs NepeMeHHbIMU. PellleHne cucteM NByX JIMHEWHBIX YpaBHEHUH C
JByMsI IepeMeHHBIMU. Perienre 3ajau METo/I0M COCTaBJICHUS CUCTEM YPaBHEHH.

Koumponvuas paboma Ne9 « Cucmemvl TUHEUHbIX YPAGHEHULLY.

OcHoénas yenvb - TO3HAKOMHUTH YYaIlIUXCS CO CIIOCOOaMH pEIIeHHs CUCTEM JIMHEHHBIX
YpaBHEHHUU C JBYyMsl TIEpPEMEHHBIMHU, BBIpa0OTaTh YMEHHE peliaTh CHUCTEMbl YPaBHCHUU U

MMPUMCHATH UX IIPU PCILICHHUU TCKCTOBLIX 3a1a4.



8. HTorosoe noBTopeHue
Hmozosas konmpoavnas paboma.
OcHognast yenv - TOBTOPEHHE, 0000IICHUE ¥ CUCTeMAaTU3allHsI 3HAHUH, YMEHHI U HABBIKOB
3a Kypc anredpsl 7 kiacca.
8 kiace
1. IloBTOpeHue
Bxoouas konmponvnas paboma.
OcHognas yenw - TOBTOpeHHE, 0000IIeHHE U CUCTeMaTH3allksl 3HAHUN, YMEHUI U HABBIKOB
3a Kypc aiaredpsl 7 kiacca.
2. PanuoHadbHBIE IpOOH

PanmonaneHas 1po6b. OCHOBHOE CBOMCTBO qpo0OH, COKparieHue apodeid. Tox1ecTBeHHbIC
o K o
npeoOpa3oBaHus pallMOHAIBHBIX BeIpakeHn. OyHKIUsA y =— U €€ rpaduk.
X

Konmponvuas paboma Nel « Cymma u paznocms opobeti»

Koumponvuas paboma Ne 2 «Ilpouzsedenue u uacmuoe opooeiiy.

Ocnosnas yenv - BBHIPAOOTATh YMEHHE BBITIONHATH TOXICCTBEHHBIE MPeoOpa3oBaHUs
palroHaIbHBIX BHIPAKEHUH.

3. KBaapaTHble KOpHHU

[Tonsatne 00 mppanmoHaNbHBIX 4nciaax. OOmue CBeNEHHs O JCHCTBUTEIBHBIX YHCIIAX.
KBanpatuelii kopeHb. [loHATHE 0 HAXOXKIEHUH MPUOTIIKEHHOTO 3HAYEHUSI KBAaJPAaTHOTO KOPHSI.
CaoticTBa KBaJipaTHBIX KopHE. [IpeoOpa3oBanus BRIpaXKEHU, COEPKAIIUX KBAIPaTHBIE KOPHU.
DOyHKIUA Yy = Jx, eé cBoiicTBa n rpaduxk.

Koumponvuas paboma Ne 3 «Keaopamnvie kopruy.

Konmponvuas paboma Ne 4 «lIpumenenue ceoiicme K6aOpamuo20 KOPHLY.

OcHogHass yenb - CUCTEMATU3MPOBATH CBEIEHUS O pAIMOHANBHBIX YHUCIAX U JIaTh
npeACTaBiIeHne 00 HWPPANMOHAIBHBIX YHCIAX, PACHIMPHUB TEM CaMbIM TIOHSATHE O YHCIE;
BBIPA00TATh YMEHHE BBIITOIHATH TPE0OpPa30BaHuUs BRIPAKECHUH, CONEPKAIUX KBapaTHbIE KOPHH.

4. KBaagpaTHble ypaBHEHMA

KBamparHoe ypaBHenue. @opmyna KOpHEH KBaapaTHOTO ypaBHeHUs. Pemienue
palMoHaJIbHBIX ypaBHCHWU. PemeHue 3amad, NMPUBOMANIMX K KBAJAPAaTHBIM YPaBHCHHSIM U
MIPOCTEHIIIMM pPaIliOHATIBLHBIM YPAaBHEHUSIM.

Konmponvuas paboma Ne 5 «Keaopammvie ypasHenus.y.

Koumponvuas paboma Ne 6 «/[pobHule payuonanvhvle ypasHeHUus».

OcHoenas yenv - BbIpadOTaTh YMEHHS pellaTh KBaapaTHbIE ypaBHEHUS U MPOCTEHUIINE

paloHaJIbHbIe YpPaBHEHUS U PUMEHSATh UX K PELICHHUIO 3a/ay.



5. HepaBeHncrBa

HucnoBble HEPABEHCTBA U MX CBOMCTBA. [louleHHOE CI0KEHUE U YMHOKEHHUE YHCIIOBBIX
HepaBeHCTB. llorpemHocT M TOYHOCThb NpUOMIKeHHs. JIMHElHble HepaBeHCTBA C OIHOM
MEPEMEHHOMN U UX CUCTEMBI.

Koumponvuas paboma Ne 7 « Hucnosvie nepasencmea u ux ceoucmaeay.

Konmponvuas paboma Ne 8 «Hepasencmea ¢ 00HOU nepemenHOol U ux Cucmemsl

OcnosHas yenb - 0O3HAKOMUTH OOYYArOIIUXCS ¢ MPUMEHEHUEM HEPABEHCTB JJISI OLICHKH
3HAYEHUW BBIPAXKEHUH, BbIPaOOTAaTh yMEHHE peulaTh JIMHEHHBIE HEPAaBEHCTBA C OIHOMN
MEPEMEHHOMN U UX CUCTEMBI.

6. CreneHb ¢ LeJILIM MOKAa3aTeeM. JJ1eMeHThI CTATHCTHKH

Crernenp ¢ 1ebIM TTOKa3zareneM U ee cBoicTBa. CtanmapTHbld Buj uncia. HaganbHbie
CBeIeHHsI 00 OpraHu3alliu CTaTUCTUYECKUX UCCIIeTOBAHHIA.

Konmponvuas paboma Ne 9 « Cmenenw ¢ yenvim nokazamenemy.

Ocnoenas yenv - BBIPA0OTaThb YMEHHE IPUMEHSTH CBOMCTBA CTENEHH C IEJIBIM
MIO0Ka3aTesieM B BBIYHMCICHUAX U IPpeoOpa3oBaHmsIX, C(OPMHUPOBATH HAYaJIbHBIE MTPEICTABICHUS O
cOope 1 rpynnupoBKe CTATUCTUYECKUX JIAHHBIX, UX HAIIISTHOW HHTEPIIPETAIIIH.

7. TloBTOpeHHe

Hmoeosas koumponvras paboma.

OcHnognas yenwv - TOBTOpEHHE, 0000IIEHHE U cUCTEMaTU3allusl 3HAHUN, YMEHUI 1 HaBBIKOB
3a Kypc anre0psl 8 kiacca.

9 kaacc
1. KBagpaTuuHas pyHKUMA

Oynkuus. CpoiictBa ¢(ynkuuil. Ksangparubiii TpexwieH. PasnoxkeHue KBaapaTHOrO
TpexuneHa Ha MHOkuUTe . DyHKIMs y = ax + bx + ¢, eé cBoiicTpa u rpaduk. HepaeHcTBa BTOpOi
CTEIIEHU C OJJHOM IepeMEHHOM. MeTol MHTEepBaJIOB.

Koumponvuas paboma Nel « @ynxyuu u ux ceoticmsa. Keaopammwiil mpexuneny.

Koumponvuas paboma Ne2 «Keaopamuunas gpyuxyusy.

OcnosHas yenw - paCIIUPUTh CBEACHUS O CBOMCTBAX (PYHKIMI, 03HAKOMUTH O0YyYaOLTHXCSI
CO cCBOWCTBAaMH U TpadUKOM KBAAPATHUHON QyHKIHH, CHOPMHUPOBATH YMEHHE pEIIaTh
HepaBeHCTBA BHa ax’ + bx + ¢>0 ax? + bx + ¢<0, tae a= 0.

2. YpaBHeHHS M HEPABEHCTBA C OJHOIi MepeMeHHOM

llenple ypaBHEHHS. YpaBHEHHE C JBYyMsS TEpPEeMEHHBIMU H ero rpaguk. Cucremsl
yYpaBHEHUH BTOPOM CTENEHU. Pelenne 3a1a4 ¢ IOMOIIBIO CUCTEM YPABHEHUN BTOPOM CTEIICHHU.

Koumponvuas paboma Ne3 « Ypasnenus u nepagencmea ¢ 00HOU NepemMeHHOUY.

OcHosHas yenb - CUCTEMATH3UPOBATh M 000OIIUTE CBEICHUSI O PEIICHUH LEJIBIX C OTHON



MEePEeMEHHO, BbIpabOTaTh yMEHHME pellaTh MPOCTEHIINE CUCTEMBI, COJAEp)KAIUEe ypaBHEHHE
BTOPOU CTENICHH C ABYMS NIEPEMEHHBIMH, U TEKCTOBBIC 33]1a4l C TIOMOIIBI0 COCTABJICHUS TaKHX
CUCTEM; BBIpa0OTaTh YMEHHE PElIaTh MPOCTECUIINE CHUCTEMBI, COIEPIKAIUE YPABHCHHE BTOPOM
CTEMEHHU C ABYMS IEPEMEHHBIMU, U TEKCTOBBIE 33]1au C IIOMOIIbIO COCTABJICHUS TAKHX CUCTEM.
3. YpaBHeHHs H HEPABEHCTBA ¢ IBYMS NlepeMeHHbIMH
Konmponvuas paboma No4 « Ypasuenus u nepagencmea ¢ 08yms nepemMeHHbIMUY.
OcnosHas yenv - BBIPA0OTaTh yMEHHE pelaTh MPOCTEHININE CHCTEMBI, COJEpIKallHe
ypaBHEHHE BTOPOU CTENEHH C ABYMS IEPEMEHHBIMH, U HEPABEHCTBA C ABYMSI IEPEMEHHBIMHU.
4., Apudmernyeckasi H reoMeTprUIeCKasi MPOrPeccum.
ApudmeTrrdeckast 1 TeoMeTprudecKas mporpeccun. opMyInel N-ro 4jieHa ¥ CYMMBI TIEPBBIX
N YWICHOB Mporpeccuu. beckoHeuHo yOBIBaAIOIas FTeOMETPHUISCKAsT POTPECCHSL.
Konmponvuas paboma Ne5 «Apugpmemuueckas npoepeccusy.
Konmponvuas paboma No6 «I eomempuueckas npocpeccusty.
OcnosHas yenwv - 1aTh TOHATHUS 00 apu(pMeTHIECKON 1 TeOMETPHUUECKON TPOTPECCUIX KaK
YHCIIOBBIX TOCIIE0BATEIEHOCTAX 0CO00T0 BHIA.
5. DjeMeHTbl KOMOMHATOPUKH U TEOPUHU BEPOSITHOCTEI
KomOunaropnoe mnpaBuino ymHOxeHus. llepecTaHoBKM, pasMeleHHUs, COYETAHMS.
OTHOCHTENbHAS YaCTOTa U BEPOSTHOCTD CIIYYaHOTO COOBITHS.
Koumponvnas paboma Ne7 «dnemenmvl KOMOUHAMOPUKU U MEOPUU 8EPOAMHOCNEN ).
OcHogHas yenv - 03HAKOMHUTH 00YUYaIOUTUXCS C MOHATHIMH MEPECTAaHOBKH, Pa3MeIlleHus,
COYETaHWs] M COOTBETCTBYIOLIUMH (opMyJdamMH s TMOJCYeTa WX YHCIa; BBECTU TOHSATHUS
OTHOCHUTEIIBHOHN YaCTOTBI M BEPOSATHOCTH CITYYatHOTO COOBITHS.
6. IloBTOpeHnue
Hmoeosas koumponvHas paboma.
OcHognas yenv - TOBTOPEHHE, 0000IICHNE U CUCTeMATHU3aIlHsI 3HAHUH, YMEHHI U HaBBIKOB

3a Kypc anreOpsl OCHOBHOM 00111e00pa30BaTeIbHOM IIKOJIHI.



3. TEMATHYECKOE IINTAHUPOBAHMUE

7 knace
KomunuecTBo KoHTposibHbIE
Tema paznena
4acoB paboThI
1. [ToBTOpEeHue 3 1
2. Beipaskenusi. ToxaecTBa. YpaBHEHHUSL. 23 2
3. OyHKINH. 11 1
4. CteneHb ¢ HATYpaJIbHBIM I10Ka3aTelIeM. 11 1
5. MHOrousIeHsbI. 18 2
6. @opMyJIbI COKPAIIIEHHOTO YMHOXKCHHSI. 18 2
7. CucreMbl JTUHENHBIX YPABHEHHH. 15 1
8. l'toroBoe moBTOpEHHE. 3 1
HTroro 102 11
8 kiacc
KommnuecTso KontponbHbie
Tema paznena
4acoB paboThI
1. IloBrOopeHue 3 1
2. ParmonansHbIe Tpo0OH. 23 2
3. KBagparHbie KOpHH. 19 2
4. KBaspaTHble ypaBHEHHUS. 21 2
5. HepaBeHctaa. 20 2
6. CTeneHsp ¢ 1eJbIM IMoKa3aTesieM. DIIEMEeHTHI 11 1
CTaTUCTHKH.
7. IloBTOpEHMe. 5 1
Hroro 102 11
9 kiace
KommnuecTso KontponbHble
Tema paznena
4acoB paloThI
1. KBagpatuuHas pyHKIHS 22 2
2. YpaBHEHHUs U HEPABEHCTBA C OJIHON MEpEeMEHHOMN 14 1
3. YpaBHEeHHS U HEPABEHCTBA C JIBYMsI IEPEMEHHBIMH 15 1
4. ApudmeTrrueckasi U reOMeTpHUECKasi MPOTPECCHH. 14 2
5. DneMeHThl KOMOMHATOPUKHU M TEOPUH BEPOSTHOCTEH 13 1
6. [ToBTOpeHME 24 1
HTroro 102 8




