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Pasnea 1. lHosicuureanrHas 3anucka. Paboyas
IporpamMma COCTaBJICHa Ha OCHOBE:

*  @epaepanbHbIM 3aKOHOM OT 29.12.2012 r. Ne273 — @3 «3akoH 00 ob6pazoBanuu B Poccuiickoit denepanum»

(m.22 ct.2,9.1,5 c1.12, u.7¢1.28, ¢1.30, .5 4.3 c1.47, 1.1 4.1 cT. 48);

» denepanbHBIM TOCYAapCTBEHHBIM 00pa30BaTeNIbHBIM CTAHIAPTOM OCHOBHOIO OOIIEro oOpa3oBaHMs, YTB.
npuka3zomM MunoOpHayku Poccun ot 17.12.2010 Ne 1897 (11.18.2.2);

* denepanbHbIM  KOMIIOHEHTOM rOCyJIlapCTBEHHOIO  00pa3oBaTeNbHOIO  CTaHJIApTa,  YTB.

MIPUKA30M

Muno6pazoBanust Poccuu ot 05.03.2004 Ne 1089;

* [lucemom DenepanbHOM CIIyKOBI TI0 HaI30py B chepe oOpa3zoBanus U Hayku oT 16 utoss 2012 r. Ne05-2680;

» ITuceMom MunucrepcTBa oopazoBanus Poccuiickoit ®eneparuu ot 18 urons 2003 r. Ms 28-02-484/16;

* PexkomeHmanusMu 1o COCTaBICHHUIO pabOYMX MporpaMMaM y4eOHBIX mpeameToB, KypcoB (IIpunoxenune Nel
K MICbMY MHHHCTEPCTBA 00pa3oBaHus U Hayku oT 26.07.2013 Ne 47-10886/13-14);

*  VYcrasom MBOVY «bakuapckas COILy;

* OcHOBHOI1 00pa3oBaTeIbLHON IPOrpaMMOil OCHOBHOM ctyneHn oOpa3zoBanus MBOVY «baxuapckas COILy;

*  ®OI'OC HavanbHOTO 00IIETO 00pa30BaHUs O0YUAIOIINXCS C OTPAHHYECHHBIMH BO3MOKHOCTSIMU 3710POBBSI

(mpuka3 Munob6puayku ot 19.12.2014 r. Ne 1598);

*YuebusiM 1anoM MBOYVY «bakuapckas COIL» na 2018 — 2019 yueGHbIii rof;

* JlokanbHBIMH HOPMATHBHBIMH aKTaMH.

* Anrebpa. Paboune nporpammel. [Ipenqmernas nuaus yueonukos FO. H. MakaperueBa u Apyrux. 7-9 Kiacchl:

nocoowue ISt yaurtesei oomeodpa3osat. opranusanuii / H. I'. Munarok. — 2-¢ uzj., nopad. — M. :

IIpocsemenue, 2014

» denepanpHOro MepeyHs y4eOHUKOB, JOMYIIEHHBIX K UCIIONIB30BaHHIO B 00pa3zoBaTesibHOM mpoliecce B OV, ¢
Y4€TOM MPEEMCTBEHHOCTH C MPOrpaMMaMH sl HA4aJIbHOTO OOIIEero 00pa3oBaHusl.

Posb 1 MeCcTO YUEOHOT0 IIpeIMeTa;
B cootBeTcTBUM C y‘Ie6HLIM IJIaHOM Ha HU3YUYCHUC anre6pbl B 7 - 9 KJ1accax OCHOBHOM IIKOJIBI OTBOJUTCA 340

4acoB, B TOM 4Hclie B 7 kiacce - 102 yueOHBIX 9acoB U3 pacuera 3 ydeOHBIX yaca B HeNenmro, B 8 kimacce - 102
yueOHBIX 4acoB U3 pacyera 3 yueOHBIX Yaca B HeJenmo, B 9 kinacce- 136 yueOHBIX 4acoB U3 pacuera 4 yuyeOHbIX
yaca B Heziento. CooTBeTCTBHE NPUMEPHOIi 00pa3oBaTe/IbHOI NporpaMMe U 00pa3oBaTe/1bHOI IporpaMmme
OY Conepxanue kypca «Anredpa» MoJTHOCTHIO COOTBETCTBYET COJAEPKAHUIO aBTOPCKOM MporpaMmmbl MUHTIOK
H.T. Anre6pa. Paboune nporpammsl. [Ipenmernas nunus yueouukos FO. H. MakapeiueBa u npyrux. 7-9 knaccsr:

nocobue s yuuteneil obmeoOpasoBarenbHblx oprannzauuit / /H. I'. Mungtok. — M.: IIpocemienue, 2014.

[Toctpoenue kypca anrebpa 7-9  KiaccoB OCHOBaHO Ha UAESIX M MPUHLUIAX CHCTEMHO-AEATEIbHOCTHOTO

noaxoja B o0yueHuu, 3asioxkeHHbIX B ocHOBY ®I'OC OO0, uto obecreunBaeT 00y4aronuMcs:

- (hopMUpOBaHME TOTOBHOCTH K CAMOPA3BUTHUIO 1 HEIPEPHIBHOMY 00pa30BaHMUIO;

- aKTUBHYIO y4eOHO-T103HABATEIbHYIO 1E€ATEIbHOCTD;

- IOCTpOeHHE 00pa30BaTEILHOrO Ipolecca ¢ YYETOM HMHIUBUIYAJIbHBIX BO3PACTHBIX, MCUXOJIOTHYECKUX H
¢buznoNIornuecKux 0COOEHHOCTEH.

OC00eHHOCTH aTANITHPOBAHHON padoyeil MporpamMMbl o ajareope 7-9 kjiaace
AnanTtupoBaHHas pabodas mnporpamma «Anrebpa» paszpaboTaHa ¢ ydeToM oOOIMX 00pa30BaTEIbHBIX
MOTPeOHOCTEN 00YJAFOIINXCSI C 3aACPIKKON MICUXUIECKOTO PA3BUTHS.

O6yuatomuecst ¢ 3IIP Bapumant 7.1 - 3TO neTu, uUMeromee HEAOCTATKH B TICUXOJOTUYECKOM DPa3BHUTHH,
nonreepxkaeHHbie [IMIIK u npensiTcTByrome moay4eHno o0pa3oBaHus 0€3 CO3JaHus CIIeUaTIbHBIX YCIOBUM.
Kareropus o6yuaromuxcs ¢ 3[1P — Hanbonee MHOTOUHCIIEHHAS CPEIU IETeH ¢ OTpaHNYEHHBIMHI BO3MOKHOCTSIMH
310poBhs (OB3) n HEeogHOPOAHAS 110 COCTABY IPyIINa MIKOJHHUKOB. K KaTeropuu 00y4yaromuxcs ¢ 3a1ep kKO
MICUXUYECKOTO PAa3BUTHUSI OTHOCATCS OOYyYalOUIUecs,, MCTBITHIBAIOIINE B CHUJIY PA3TUYHBIX OMOJOTHYECKUX W
COLIMANIFHBIX TPHUYMUH CTOWKHE 3aTPYAHCHHs] B YCBOCHHU OOpa30BaTENBbHBIX MPOTPaAaMM TPHU OTCYTCTBUHU



BBIpQXCHHBIX HapylleHUuW uHTesiekTa. [Ipu 3aaepikke NCUXUYECKOTo pa3BUTHS (GOPMUPOBAHUE MPEIMETHBIX
3HAHU, YMEHHI, HABBIKOB 3aTPYAHEHO B PE3YJIbTATE:

- HU3KOM pabOTOCIOCOOHOCTH B COUETAaHUM C TMOHUKEHHOM MO3HABATEIbHOW aKTUBHOCTHIO, 3TO MPUBOIUT K
TOMY, 4TO I10JIy4yaeMble 3HaHUS, HEAOCTATOUHO 3aKPEIICHBI, HE CBSI3aHbI B CUCTEMbI, OYEHb OBICTPO TEPSIOTCS;
- KpaifHe MeJIeHHOTO (hopMUpOBaHMsI HABBIKOB. J{J1s1 MX 3aKperyieHns: Tpe0yeTcs MHOTOKPATHBIE YIIPaKHEHHUS,
yKa3aHUs, HATOMUHAHUS;

- c1a00 YCBOEHHBIX pa3/eJOB MPOrpaMMbl, KOTOpbIe TpeOyIOT 3HAUYUTEIbHOW YMCTBEHHOM AaKTHBHOCTHU
(ycTaHOBIIEHUE PA3IUYHBIX 3aBUCUMOCTEH);

- MEXaHUYECKOTO 3allOMUHAHUS OTIACIBHBIX MPABUII, IMOJOXKEHHUH, 3aKOHOB, KOTOpPbIE HE MPUMECHSIOTCS B
CaMOCTOSATENILHON paboTe, HE CBA3BIBAIOTCS C MOCICIYIOUIMM MaTepUaliOM, HEJOCTATOYHO 3aKPEIUISIOTCS; -
OTCYTCTBUA BJIAACHUA YMCTBCHHBIMU HeﬁCTBHSIMH " oncpanusMu: 0606H_[6HI/ICM, OTBJICUCHUCM, CPABHCHUCM,
B MPOIECCE YCBOCHHSI 3HAHMH HEJOCTATOYHO OMHPAFOTCS HAa MMEIOIIMICS KU3HEHHBIN OIBIT, 3aTPYAHSIOTCS
00001UTE paHee CPOPMUPOBAHHBIC MTPEICTABICHHUS;

- IONMYIICHHBIX HEJOYETOB NPH BBIMOJIHEHUH MUCHMEHHBIX padOT (MPOIYCK MOCIIEA0BATEILHOCTH JCHCTBUH,
NPOITYCK 3BEHBEB 3a/IaHUi, OCCUMCIICHHBIC UCIIPABJICHHUS, O0JIBIIIOE KOJIMYECTBO HEUCIIPABICHHBIX OMIMOOK); -
HEOpe)KHOTO 0(OpPMIICHHSI pabOThI, HE COOTBETCTBYIOIIETO TPEOOBAHHUSM.

OcHOBy s CcOAepKaHWS ~ aNaNTHPOBAaHHOW  paboyeil  mporpamMmbl  «Anredpa»  COCTaBISIOT

NICUXOJIOTOJIUIAKTUYCCKAE TPUHIIMITBI KOPPEKIIMOHHO-PAa3BUBAKOIIETO OOYyYEHHUsS, a MMEHHO: BBCICHHE B

coJiepkaHre 0OydeHUs MPEIMETy AOMOTHUTEIBHBIX TeM, KOTOPBIE MPEIyCMAaTPHBAIOT BOCIIOIHEHHE TTPOOEIOB

IPEIIECTBYIOMIETO Pa3BUTH, (OPMUPOBAHNE TOTOBHOCTH K BOCTIPHATHIO HAaNOOJIEE CI0KHOTO MPOTPaMMHOTO

Marepuala; HUCIOJIb30BaHUE METOJIOB U IPUEMOB OOYYCHUS C OPUCHTAIMCH Ha «30HY OJIMIKAHIIEro pa3BUTHS

00y4aromerocsi, CO3/laHue ONTUMAIIbHBIX YCIOBHU JUISI peajH3allMd €ro MOTCHIIMAIbHBIX BO3MOXKHOCTEH;

OCYIIECTBIICHHE KOPPEKIMOHHON HAIMPaBIEHHOCTH Y4e€OHO-BOCHHUTATEIBHOTO Ipolecca, 00ecreunBaronero

pelieHre 3aaad oOIIero pPa3BUTHS, BOCHUTAHUS W KOPPEKIMU II03HABATEIBHOW JEATCIBHOCTH W pPEYd

oOy4JaroImerocsi, MpeoJ0JICHUE WHAWBUAYAIBHBIX HEIOCTATKOB PA3BUTHUS;  OINPEICIICHUE ONTHMAaJIbHOTO
coJepKaHusl y4eOHOTo MaTepralia ¥ €ro 0TOOp B COOTBETCTBUU C MTOCTABJICHHBIMHU 3a7adyaMy. ATali THPOBaHHAS
pabouas nporpamma «AireOpa» BKIIOYAeT B ceOs meJIH M 3a[a4l KOPPEKIIUOHHOW PaOOTHI:

1. CoBepuieHCTBOBaHHE JIBHKEHHH W CEHCOMOTOPHOTO PAa3BHTHS: PpA3BUTHE APTUKYJSIMOHHOW MOTOPUKH;
pa3BUTHE HaBBIKOB KaJTUTpaduu.

2. Koppekuus OTIENbHBIX CTOPOH IICUXWYECKOM JEsITEeIbHOCTH:  PAa3BUTHE 3PUTEIBHOIO BOCHPHUATHS U
y3HaBaHUS; pa3BUTHE 3pUTENbHOM MaMATH M BHUMAHUS; pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTaBICHUN U
OpHUEHTAINH; Pa3BUTHE CITyXOBOT'O BHUMAHUS U TTAMSITH.

3. Pa3BuTHE OCHOBHBIX MBICIHTENBHBIX OMNEpauii: (HOpMUpOBaHHE HABBHIKOB COOTHOCHUTEIHHOTO aHaJIH3a,
pa3BUTHE HABBIKOB IPYIITUPOBKY U Kilaccuukanuy (Ha 6a3e OBJIaIeHHsI OCHOBHBIMH POIOBBIMU ITOHATHSIMH ),
¢dopmHpoBaHue yMeHUs paboTaTh MO CIOBECHOW M NMHUCBMEHHON MHCTPYKLUH, alrOpUTMY; (popMHUpOBaHUE
YMEHUS MJIAHUPOBATh CBOIO JESATEIBHOCTh; Pa3BUTHE KOMOMHATOPHBIX CIIOCOOHOCTEH.

4. PazBuTHE pa3IWYHBIX BHJIOB MBIIUICHUS: pPa3BUTHE HATISIHO-OOPAa3HOTO MBINUICHUS; Pa3BUTHE
CJIOBECHOJIOTUYECKOTO MBIIUICHHUS (YMEHUE BHJIETh U YCTAHABIIMBATH JIOTHYECKHE CBSI3U MEXKTY MTPEIMETAMH,
SIBIICHUSIMU U COOBITHSIMH).

5. Pa3zBuTHe peun, BiajieHuEe TEXHUKON peyH.
6. Koppekuus MHIMBUAYATBHBIX TPOOETIOB B 3HAHUSIX.

AnantupoBaHHas pabouas mporpamMma «Anredbpa» mpeaycMmarpuBaer auddepeHnanuo 00pa3oBaTeIbHOTO
MaTepuaia, TO €CTb 0OTOOp METOJOB, CPEACTB, MPHUEMOB, 3aJIaHUH, YIIPAXKHEHHUH, COOTBETCTBYIOIIUX YPOBHIO
NCUXO0(U3NUECKOTO Pa3BUTHs, HA MPAKTUKE 00ECMEUYMBAIOIINX YCBOCHHE OOY4YaIOIIMMUCS 00pa30BaTEIbHOTO
Matepuana. JuddepeHnuanys TporpaMMHOTO MaTepuaiga COOTHOCHUTCA ¢ auddepeHnmnanuei Kareropuu
00yJaromUXCs B COOTBETCTBHH CO CTCIICHBIO BBIPAKCHHOCTH, XapaKTepPOM, CTPYKTYpPOW HapyIIeHUs
MICUXUYECKOTO pa3BuUTHUsA. [l oOecreueHus CUCTEMHOTO YCBOCHHS 3HAHHHM MO MPEAMETY OCYIIECTBIISETCS:
YCHJIEHUE TPAKTHYECKONH HAMpPaBIEHHOCTH H3y4aeMOro MaTepHalia; BbIACNEHUE CYITHOCTHBIX MPU3HAKOB
W3yJaeMbIX SIBIICHUH; OIOpa Ha >KU3HCHHBIA OMBIT peOCHKA; Oornmopa Ha OOBEKTUBHBIC BHYTPCHHHE CBS3U B
COJIep’KaHUU M3Y9aeMOro MaTepuasa B paMKax ImpeaMeTa, COON0IeHne He0OX0IMMOCTH U IOCTATOYHOCTH TIPH



onpezeNeHuu o0beMa HM3y4aeMoro MaTepuaia; aKTUBU3allMs MO3HABATEIbHON NEATEIbHOCTH OO0YyYaroluxcs,
dbopMHpOBaHKUE IMIKOJBLHO-3HAYUMBIX (DYHKIMI, HEOOXOMUMBIX IS pemeHus y4deOHbIx 3amad CopaeprkaHue
OporpaMMbl HampaBiIeHO Ha ocBoeHue ywamumucs ¢ 3I[IP 0Ga3oBbIX 3HaHMM U (QopmupoBaHHe 0a30BBIX
KOMIIETEHTHOCTEH, YTO COOTBETCTBYET OCHOBHOW 0OO0pa3oBaTeIbHOM MporpaMMme OCHOBHOTO OOIIEro
oOpazoBanus. OHa BKJIIOYAET BCE TEMbI, IpelycMOTpeHHble DeiepalibHbIM KOMIIOHEHTOM TOCYJapCTBEHHOTO
00pa30BaTeNLHOTO CTaHJApTa OCHOBHOTO O0IIEro 00pa3oBaHusl 10 ajaredpe U aBTOPCKON MPOTPaMMOiA.

IlcuxoJioro-negaroruyeckas xapakrepucruka ooyuarwumxcsi ¢ 3IIP papuanr 7.1.

Peanuzamus AOOIT HOO npennonaraer, uto oOydatomuiics ¢ 3[1P BapuanT 7.1 momydaet oOpazoBaHue,
MOJITHOCTBIO COOTBETCTBYIOIIEE IO UTOTOBBIM JOCTH)KCHHSM K MOMEHTY 3aBEpIICHHs] OOy4YeHHs] 00pa30BaHUIO
00y4aromuxcsi, He IMEIOLINX OTPAaHMYCHHUHN 110 BO3MOXKHOCTSIM 3/10pOBbsi. HopMaTHBHBIN cpok 00ydeHus 4 roaa.

Bapuant 7.1 oOpa3oBaTenbHOl mporpamMmbl aapecoBaH obOydarommmces ¢ 3P, mocturmmM K MOMEHTY
MOCTYIUICHUSI B IIKOJY YPOBHS NCUXO(HU3UUYECKOrO Pa3BUTHS, OJM3KOTO BO3PACTHOW HOpPME, MO3BOJISIFOIIETO
OCBOUTH 00Pa30BATEIBHYIO MPOrPaMMy HAYaJIBHOTO OO0IIEero oOpa3oBaHHS COBMECTHO C OOYYArOIIMMHUCS, HE
UMEIOITIMH OTPAaHUYCHUH 110 BO3MOXKHOCTSIM 3/I0OPOBBSI, HAXO/SCh B MIX CPE/IC U B T K€ KaJCHIAPHBIE CPOKH.
OnHuM W3 BaXKHEHIIMX yCIOBHH BKItoueHUs: oOyuyatomerocs ¢ 3[IP B cpemy cBepCcTHHKOB O€3 orpaHUYCHHUI
3JI0POBBS SBIISICTCSI YCTOMYMBOCTH (POPM aTalITUBHOTO TIOBEICHUSI.

OcHoBHBbIEe (GOPMBI, TEXHOJIOTHH, METO/bI 00yUYeHHUsI, TUIIBI YPOKOB DOpMBI

opraHu3anuu yue0HOro npouecca:

-WHMBHlyaJIbHbIE,

-IPYIIIOBBIE,

-WHUBHlyaIbHO-TPYIIIOBBIE,

-(ppoHTaNBHEIE,

-KJIACCHBIE U BHEKJIACCHBIE.

IToBTOpeHne Ha ypoKax NPOBOAUTCS B CJeAYIOIIMX BHAAX U popmax:

- IOBTOPEHUE U KOHTPOJIb TEOPETUYECKOI'0 MaTepHaa,

- pa30op U aHaNK3 JOMAIIIHEr o 33/1aHus;

-YCTHBIU CUET;

- MAaTEeMaTHYECKUH TUKTAHT; -CAMOCTOSTENIbHAS paboTa; ~-KOHTPOJIBHBIE CPE3BI.

Ocoboe BHHMaHHE YAETSETCS TMOBTOPEHHIO TPH IPOBEACHWU CAMOCTOSTEIBHBIX W KOHTPOJIBHBIX PalboT.
OcHoBHO# (hopMOI1 OpraHu3aluy y4eOHOro mpolecca sBIsieTcs KJIaCCHO-YpOYHasl CUCTeEMa.

B kadecTBe TOMOTHUTENBHBIX (OPM OpraHU3aUN 00PA30BATEIHHOTO MPOIIEcca MO JAHHOM MporpamMme
UCIIOJIb3YEeTCs CUCTEMA KOHCYJIbTAlIMOHHON MOJIEPKKHU, MHUBHTyalbHbBIX 3aHATHH, paboTaydaluxcs ¢
UCTIOJI30BaHUEM COBPEMEHHBIX HHPOPMAMOHHBIX TEXHOJIOTHNA. OpraHu3aius COPOBOXKICHUS YIaIIHXCS
HalpaBJieHa Ha:

-CO3/1aHNE ONTHUMAJIBHBIX YCIOBUN 00yUYEeHHUS;

-UCKJIIOYEHHUE TCUXOTPaBMUPYIOIIUX (PaKTOPOB;

-COXpaHEHHUE TICHXOCOMATHUECKOTO COCTOSIHUS 3/I0POBbsSI YUAIIUXCS; -pPa3BUTHE

MOJIOKHUTEIHHON MOTHBALIMU K OCBOCHHUIO IPOTPaMMBI;

-pa3BUTHE WHANBHIYATBHOCTH U OJAPEHHOCTH KaXIOTO peOeHKa.

Paspea I1. Ilnanupyembie pe3yJibTaThl 0CBOCHUS Kypca ajredpsl 7-9 kiacca

[Iporpamma obecrnieunBaeT JOCTH)KEHUE CIEAYIOIIUX PE3yJbTaTOB OCBOEHHS O0pa3oBaTENbHOM MPOrpaMMbI
OCHOBHOTO 00IIIeTO 00pa30BaHMS:

JINYHOCTHBIE:

1) c(hOpMUPOBAHHOCTh OTBETCTBEHHOTO OTHOIIEHUS K YYEHHIO, TOTOBHOCTH H CIOCOOHOCTH
00yJaroImuxcst K CaMOPa3BUTHIO U caMOOOPa30BaHUIO HA OCHOBE MOTHBAILIMU K OOYYEHUIO U MTO3HAHUIO, BBIOOPY
JanpHeiero oopa3oBanust Ha 0a3e OPUEHTHPOBKH B MHpE Mpodeccuil 1 NpoecCuoHaIbHBIX MPEANOUTECHHH,
OCO3HAHHOMY TIOCTPOEHHUIO HHAWBUIYaJbHOW 0Opa3oBaTeNbHOM TPAaeKTOPHUM C YYE€TOM YCTOHYMBBIX
IIO3HABATEJIbHBIX HHTEPECOB;



2) c(OPMHUPOBAHHOCTh ~ KOMIIOHEHTOB  IIEHHOCTHOTO  MHPOBO33PEHHS, COOTBETCTBYIOIIECTO
COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAYKH M OOIIECTBEHHON MPAKTHKH;

3) c(OPMHPOBAHHOCTh KOMMYHHUKATUBHOW KOMITIETEHTHOCTH B OOPAIICHUH W COTPYIHHUYECTBE CO
CBEPCTHUKAMH, CTAPIITUMHU U MJIQIIIMMHA B 00pa30BaTEIbHOM, OOIIECTBEHHO MOJIE3HOH, yu4eOHO-
UCCIIEIOBATEIIHCKOW, TBOPUECKON U IPYTHUX BHUIAX ACATEIBHOCTH;

4) YMEHHE SICHO, TOYHO, TPaMOTHO H3JIaraTb CBOU MBICIU B YCTHOM U MUCHbMEHHOW pedu, MOHUMATh
CMBICJI IOCTaBJICHHOM 3ajlauu, BBICTPaUBaTh apryMEHTAIIUIO, IPUBOJAUTH IPUMEPHI U KOHTPIPUMEPSI;

5) IpEeJICTaBICHUE O MAaTEMAaTUYECKOM HayKe Kak cepe 4eloBeUeCKol NesTeIbHOCTH, 00 3Tanax ee
Pa3BHUTHS, O €€ 3HAYUMOCTH JJIsI IUBUIIH3AIUU

6) KPUTHUYHOCTH MBIIIJICHUS,, YMEHHE DPACIIO3HABATh JIOTMYECKH HEKOPPEKTHBIE BBICKA3bIBAHMS,
OTIIMYATh THIOTE3Y OT (PaKTa,

7) KPEaTHBHOCTh MBINUJICHHS, MHUITUATHBA, HAXOJYMBOCTh, AKTUBHOCTh IIPH PEIICHUU 3a]1a4;

8) YMEHHE KOHTPOJIUPOBATH MPOIIECC U PE3yIbTAT YICOHOW MaTEeMaTHIECKON AeITeTbHOCTH;

9) CIIOCOOHOCTh K 3MOITMOHATLHOMY BOCIPUATHIO MAaTEMAaTHYECKUX OOBEKTOB, 3a/1ay, PEIICHHIA,
paccyx aeHU.

MeTanpeaMeTHbIe:

1) YMEHHE CaMOCTOSITEIILHO TUIAHUPOBATh aTbTCPHATHUBHBIC MYTH JOCTHIKEHUS IIEJICH, 0CO3HAHHO

BbIOHpaTh Hanboee 3PEeKTUBHBIE CIIOCOOBI PelICHUsI yYEOHBIX U MTO3HABATENbHBIX 33/1a4;

2) YMEHHE OCYIICCTBIATh KOHTPOJIb TI0 pe3yabTaTy W IO CHOco0y JCHUCTBUS HA YpPOBHE
IIPOM3BOJHLHOTO0 BHUMAHHUS U BHOCHTh HEOOXO0IUMbIC KOPPEKTHBEI,

3) YMEHHUE aJICKBaTHO OIICHUBATh MPABUIBHOCTD HIIM OIIMOOYHOCTD BBHITIOJHECHHUST YUCOHOH 3a1auH,
€€ O0OBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIC BOZMOKHOCTH €€ PEIICHUS;

4) OCO3HAHHOC BJIQJICHUE JIOTHYCCKUMH JCHCTBHSAMM OIpEACICHUS IOHATHH, 0000IICHMS,
YCTAHOBJICHHSI aHAJIOTUM, KJIACCH(HUKAIMA HA OCHOBE CAMOCTOSITEIIBHOTO BBEIOOpPA OCHOBAHHWHA M KPHUTEPHUECB,
YCTAHOBJICHUS POJIOBUIOBBIX CBSI3EH;

5) YMEHUE yCTaHABJIMBATh MPUUYNHHO-CJICICTBEHHBIC CBS3H; MPOBOJUTH JIOTHUYECKOE PacCyKIeHue,
CTPOUTH YMO3AKJIIOUCHHE U JIeJIaTh BHIBOIBI;

6) YMEHHUE CO3/1aBaTh, IPUMEHATh U TPEOOPa30BhIBATH 3HAKOBO-CHMBOJIUYECKUE CPENICTBA, MOJIEITH
Y CXEMBI JIJIsl pelieHns yueOHBIX U MMO3HABATEIbHBIX 3a/1a4;

7) YMEHHE OpraHU30BaTh y4eOHOE COTPYJHUYECTBO M COBMECTHYIO JEATEIbHOCTb YUHUTEIEM U
CBEPCTHHUKAMH;

8) c(hOpMUPOBAHHOCTH M Pa3BUTHE y4EOHON U OOIIETI0Ib30BATEIHCKOM KOMIIETEHTHOCTH B 00acTH

UCIOJIb30BaHUsI UHPOPMAIIMOHHO - KOMMYHHMKAI[MOH-HBIX TEXHOJIOTUH;

9) c(OpPMHPOBAHHOCTH NEPBOHAYATBHBIX MPEACTaBIECHUIN 00 HESIX U O METOJaX MaTeMaTUKH Kak 00
YHHMBEPCATbHOM SI3bIKE HAYKU M TEXHUKE, O CPEJICTBE MOJCIUPOBAHMS SIBJICHUN U MPOIIECCOB;

10) ymeHHe BHUIETh MaTEeMaTHYECKYIO 3aJauyy B KOHTEKCTE MPOOJIEMHOW CHUTyalluH B JAPYTUX
JUCIUIINHAX, B OKPYKAIOIIeH XKU3HU;

11) yMeHHe HAXOMUTh B PAa3JIMYHBIX HCTOYHHKAX HHQPOPMAIMIO, HEOOXOAMMYIO IS PEIICHHS
MaTeMaTUYeCKUX MpoOJIeM, U MPEACTABIATh €€ B MOHATHON (opMe; MPUHUMATH PEIIEHUE B YCIOBUAX HETIOIHON
U U30BITOYHOM , TOUHOM U BEPOSTHOCTHOM MH(pOpMaLINN;

12)  ymMeHHe MOHMMAaTh U UCIIOJIL30BATh MATEMAaTHYECKUE CPEACTBA HATIISITHOCTH (PHCYHKH, YEPTEKH,
CXEMBI U T1p.) JUIs WIUTIOCTPALUHU, UHTEPIPETALINH, apTyMEHTALUN;

13)  yMeHHe BBLABHIaTh THIOTE3bI NMPU PEUICHUH y4eOHBIX 3a/a4 M MOHHUMaTh HEOOXOIMMOCTh WX
IPOBEPKU;

14)  yMmeHHe NPUMEHSATh MHAYKTHBHBIC U JIEIYKTUBHBIE CIIOCOOBI PACCYXICHUH, BUACTh Pa3InYHbIC
CTpaTeruu pelieHus 3aaay;

15)  noHMMATH CYIIHOCTH aITOPUTMHUYECKHX MPENNUCAHUIA U YMEHHE JICHCTBOBATh B COOTBETCTBUU C
MPEJI0KEHHBIM aITOPUTMOM;

16) yMeHHe CaMOCTOSTEIbHO CTAaBUTh 1M, BBIOMpATh M CO3/1aBaTh AITOPUTMBI JUIS PEIICHHUS
yueOHBIX MaTeMaTUYeCKuX Mpooiem;



17)  yMeHHe IUIaHHUPOBAaTh M OCYIICCTBIIATH JACATCIBHOCTh, HAMPABICHHYIO Ha pEIICHHE 3a/ad
UCCIIEIOBATEIILCKOTO XapaKTepa.

npeAMeTHbIE:

1) yMeHHue paboTaTh ¢ MaTEeMaTHYECKUM TEKCTOM (CTPYKTypHpOBaHHUE, U3BJICUCHUE HEOOXOIUMOM
UHpOpPMAlLIMK), TOYHO W TPAMOTHO BBIpAXaTh CBOM MBICIM B YCTHOH M NHCbMEHHOM pe4M, HPUMEHSSA
MAaTCMAaTUYCCKYI0 TCPMHUHOJIOTHIO U CUMBOJIMKY, UCIIOJb30BATh PA3JIMYHBIC A3BIKHM MATCMATHKHU (CHOBCCHBIﬁ,
CHUMBOJIMUYECKHUH, Tpaduvecknii), OOOCHOBBIBATH CYXKICHHS, IPOBOJUTh KIACCUPUKAIMIO, OKa3bIBATh
MaTeMaTHYECKUE YTBEPKICHUS;

2) BJaJicHHEe O0Aa30BbIM MOHATUHHBIM aIlapaToM: HMETh TPEACTABICHUE O 4YHCIE, BIIAJICHUE
CHUMBOJIBHBIM S3BIKOM anre6pbl, 3HAHUC 3JICMCHTAPHBIX (I)YHKLII/IOHEUIBHBIX SaBHCHMOCTeﬁ, HUMCETH IPCACTABIICHUC
0 CTAaTUCTHUYCCKUX 3aKOHOMCPHOCTAX B PpCalbHOM MHUPE U O Pas3jIMYHbIX cmocobax ux N3y4YCHMUA, 06
0COOEHHOCTSIX BBIBOJIOB U IIPOTHO30B, HOCSIIIUX BEPOSTHOCTHBIX XapaKTep;

3) YMEHHUE BBIMOJHATH alireOpandeckue MpeoOpa3oBaHus pallMOHAIBHBIX BBIPAKEHHH, TPUMEHSTH
UX ISl pEIICHUs] Y4eOHBIX MaTEMAaTHYCCKUX 32124 U 33/1a4, BO3HUKAIOIIMX B CMEKHBIX YYCOHBIX MPEIMETAX;

4) YMEHHUE TI0JIh30BaThCsl MATEMATUYECKUMHU (DOPMYJIaMH M CAMOCTOSITEIILHO COCTABIISITh (POPMYJIBI
3aBUCHUMOCTEN MCKAY BCIMYNHAMHA Ha OCHOBC O606H.[CHI/I$I YaCTHBIX CIIy4acB U OKCIICPUMCHTA,

5) YMEHUE pellaTh JIMHEHHbBIC U KBaJpaTHbIC YPABHECHUS, HEPABCHCTBA TICPBOM U BTOPOM CTEIICHH, a
TAKXKEC IIPUBOJUMBIC K HUM YPABHCHUA, HCPABCHCTBA, CUCTCMBI; UCITI0JIb30BAaTh rpa(bnquKHe NpCACTaBJICHUA 1JIA
PCICHHA U HUCCICAOBAHUA ypaBHeHHﬁ, HCPABCHCTB, CUCTCM,; IPHUMCHATH IMOJTYYCHHBIC YMCHUA JId PCUICHUA
3aJ1a4 U3 MaTeMaTHKH, CMEXHBIX TPEJIMETOB, IPAKTUKH;

6) OBJIQJICHUE CUCTEMOU (DYHKIIMOHAIBHBIX MOHATUH, ()YHKIIMOHAIBHBIM SI3bIKOM U CHMBOJIMKOM,
YMEHUE CTPOUTh IpaduKu (DYHKIMI, ONMUCHIBATH WX CBOWCTBA, UCIIOJIB30BaTh (DYHKIMOHAIBHO-TpadudYecKue
MMpEaACTaBJIICHUA I OIIMCAHWA U aHaJIn3a MaTCMAaTUYCCKUX 3ada4 U PCaJIbHbIX 3aBI/ICI/IMOCTef/'I;

7) OBJIAJICHUE OCHOBHBIMHU CTIOCOOAMU MIPEIICTABICHUS U aHAIM3a CTATUCTHYCCKHUX JIAHHBIX; YMCHHE
peaTh 3aJa49M Ha HAXO0XACHUC YaCTOThI U BEPOATHOCTU CJIyT-Iaf/'IHI)IX CO6I)ITI/II71;

8) YMCHHUEC IMPUMCHATb HU3YYCHHBIC IMOHATUA, PE3YJIbTaTbl W MCETOJAbI IIPpHU PCHICHUM 3aJad U3
pa3IMYHBIX Pa3JelIOB Kypca, B TOM 4YHCIE 3a]la4, HE CBOISIIUXCS K HEMOCPEICTBCHHOMY NPUMEHEHUIO
U3BECTHBIX aITOPUTMOB.

9) HCIIOJB30BaTh HpI/IO6peTeHHHe 3HAaHUA 1 YMCHUS B HpaKTquCKOﬁ JIeSITEILHOCTH 1 ITIOBCETHEBHOM
KHU3HU JJIA:
° BBITIOJIHCHUA paCYCTOB I10 (bopMynaM, COCTaBJICHUA (I)OpMy.TI, BbIPpAKAOMIUX 3aBUCUMOCTU MCIKIAY

peaIbHBIMU BEJIMYMHAMM; HAXOKJICHUS HY>KHON (DOpPMYJIbI B CIIPAaBOYHBIX MaTepuaiax;

. MOJEIIMPOBAHUs IPAKTUYECKUX CUTYALUN U UCCIIEJOBAaHUS IOCTPOCHHBIX MOJENEH C
UCIIOJIb30BaHUEM arapaTa aiareopsl;

. OINKCAHMsI 3aBUCUMOCTEH Mexay (PU3MUECKUMM BEJIMYMHAMHU COOTBETCTBYIOIIMMHU (hopMyraamu
IIPU UCCIIEIOBAHUU HECIIOKHBIX IIPAKTUYECKUX CUTYALIUH;

. UHTEpHpeTaluu rpaguKoB peatbHbIX 3aBUCUMOCTEH MEX/y BEIUYMHAMHU.

Paznea III. Cucrema oneHuBaHus mo npeamery. Buabsl koHTpoas.

OO0 MoAX0/1 K OLIEHKE 3HAHUM 1 YMEHH, cocTaBisomuX akagaemuueckuit komnoneHT AOOIT HOO (Bapuant
7.1.), npeasiaraeT COXpaHUTh B €ro TpaauloHHOM Bujie. [Ipu 3ToM, oOydaromuiics ¢ 3aepKOil ICUXUYECKOTr0
pasButusa, ocBauBas AOIIIl HOO, wumeer mnpaBo Ha MPOXOXKIEHUE TEKYLIEH, NPOMEKYTOUHOH U
roCyJapCTBEHHOM HTOrOBOM aTTecTalMy B MHBIX hopmax34, 4To MOKET MOTpeOOBaTh BHECEHUS N3MEHEHUH B UX
MpOIeNypY B COOTBETCTBUU C OCOOBIMH 0OOpa3oBaTelbHBIMU MOTpeOHOCTsIMU oOywaromuxcsi ¢ 3[IP u
CBSI3aHHBIMU C HMMHU OOBEKTHBHBIMH TPYAHOCTAMHM. TeKylas, MPOMEKYTOUHAs W UTOroBas aTTecTalus Ha
CTYNEHHM HadalbHOTO OOLIero oOpa3oBaHMs JOJDKHA MPOBOAUTHCS C YUYETOM BO3MOXKHBIX CHEIH(PUIECKHX
TpynHocteit pedenka ¢ 3I1P, oGyuatomerocs: mo Bapuanty 7.1., B OBIaJieHUN TUCHMOM, YTEHUEM WJIM CUETOM,
4TO HE JOJDKHO SIBJIATBCSI OCHOBAaHMEM JUIsI CMEHbl BapHaHTa 00pa3oBaTelbHO HporpaMMbl. BeiBog o0
YCIIEIIHOCTH OBJAJCHHUs COZEpKaHuEM OOpa30BaTEeNIbHOW MPOrpaMMbl JIOJDKEH JIeNIaThCsl HAa OCHOBaHUHU
MOJIOKUTETHFHOW WHIMBUIYATHHOM TMHAMHKH ).



Kpurepun u HOpMbI OLIEHKU 3HAHUI, YMEHHH 1 HABBIKOB 00y4aK0OIIMXCH 0 ajredope.

1. Ouenka nMCbMEHHBIX KOHTPOJBHBIX PadoT 00yJaronuxcs mo anreope.

OTBeT olLIEHUBAETCA OTMETKOM «5», eciiu: paboTa BBINOJIHEHA MOJIHOCTBHIO; B JIOTMYECKHUX PACCYXKIECHUAX U
000CHOBAaHUHM PEIICHHS HET MPOOETIOB M OMIMOOK; B PEIICHUH HET MaTEeMaTHYECKUX ONTMOOK (BO3MOKHA OJTHA
HETOYHOCTb, OMMCKA, KOTOPas HE SIBIISCTCS CIEACTBUEM HE3HAHMS WM HETOHMMaHUS y4yeOHOro marepuana).
OtmeTka «4» CcTaBUTCS B CIEAYIOIIUX Cly4asx: paboTa BBINOJIHEHA MOJHOCTHIO, HO OOOCHOBAaHMS IIArOB
pelleHuss HeAOCTaTOYHbI (€clii yMEeHHEe OOOCHOBBIBATH PACCYKIEHUS HE SBISUIOCH CHEIHAbHBIM OOBEKTOM
NPOBEPKH); AOMYIICHBI OHA OIIMOKA WJIM €CTh JBa — TPHU HEAOYETA B BBIKJIAIKAX, PUCYHKAX, YEPTEKAX WU
rpadukax (ecim 3T BUJIbI pabOT HE SBJSUIMCH CIICIIHATBHBIM 0OBEKTOM IMPOBEPKH).

Otmetka «3» CTaBUTCA, €CIH: JOMYIIEHO O0iee 0OHOM OmMOKK 1K 00JIee IBYX — TPeX HEJJOYETOB B BBIKJIAIKAX,
yeprexax Wwin rpadukax, Ho oOyydaromuiics o01anaeT 00s3aTeIbHBIMA YMEHUSIMHU T10 IIPOBEPIEMOI TeEME.
OTMmeTKa «2» CTaBUTCS, €CIIU: JOMYIICHbI CYIIeCTBEHHBIE ONIMOKHU, TOKA3aBILUeE, YTO 00ydJaronuiics He o01anaer
00s3aTeNbHBIMU YMEHHSIMHU 110 JAHHOM TeMe B MOJIHOM Mepe.

Yuurtenab MOXKET MOBBICUTh OTMETKY 332 OPUTHHAIBHBIA OTBET HAa BOMPOC WJIM OPUTHHAIILHOE PELICHUE 3a/1auH,
KOTOpBIE CBHJETEIbCTBYIOT O BBICOKOM MaTeMaTHUYECKOM pa3BUTHUU OOydarollerocs; 3a pelieHue Ooiee
CJIO’KHOM 337a4¥l WIIM OTBET Ha 00JIee CI0XKHBIN BOIPOC, MPEATIOKEHHbBIE 00yJarOIEeMyCsl TOTIOTHUTENBHO TIOCIIe
BBIMIOJTHEHHS UM KaKUX-THO00 Apyrux 3ananuii. 2. OueHka yCTHbIX 0TBETOB 00y4aloUIUXcs 110 anredpe
OTBeT OICHMBACTCS OTMETKOH «5», €ClAM YYEHHUK: IMOJHO PAaCKpBUI COAEpKaHHEe Marepuana B oObeMe,
IPEyCMOTPEHHOM MPOrpaMMO M y4EeOHHKOM; M3JIOKHI MaTepual TPaMOTHBIM SI3BIKOM, TOYHO HCIIOJIB3YS
MaTeMaTHYECKyI0 TEPMHUHOJIOTHI0O M CHMBOJIUKY, B OIPENEICHHOW JIOTUYECKOW TOCIeI0BATEeIbHOCTH;
NPaBWIBHO BBIOJHWI PUCYHKH, YEpTEXKH, TpaduKd, COMyTCTBYIOIIUE OTBETY; IIOKa3al YyMEHHUE
WUTIOCTPUPOBATh TEOPUI0 KOHKPETHBIMH IpPHUMEpPaMH, NPUMEHATh €€ B HOBOW CHUTYallMM HpPU BBHINOJIHEHUU
MPAKTUYECKOTO 3a/IaHuf; MPOJAEMOHCTPUPOBAN 3HAHWE TEOPUU paHEE HU3YUYCHHBIX COIMYTCTBYIOLIUX TEM,
c(OPMHPOBAHHOCTD M YCTOMYMBOCTH UCIOIB3YyEMBIX IPH OTBETE YMEHUI M HABBIKOB; OTBEYAJ CAMOCTOSTEIILHO,
0e3 HaBOJAAIIUX BOIPOCOB YUYHUTEINS; BO3MOXHBI OJHA — JBE HETOYHOCTH NPU OCBEIIEHHWU BTOPOCTETEHHBIX
BOIPOCOB UJTU B BBIKJIJIKaX, KOTOPbIE YUEHUK JIETKO MCIIPABUII MOCIIE 3aMeuaHus yuutensa. OTBET OlleHUBAeTCs
OTMETKOU «4», €CITi YIOBJIETBOPSET B OCHOBHOM TPeOOBAHMSAM Ha OIEHKY «5», HO TPU 3TOM HMEET OJWH M3
HEJIOCTAaTKOB: B M3JIOKEHUU JIOMYIIEHbI HEOOJNbIINE NMPpoOesbl, He MCKAa3UBIIEe MAaTEMATUYECKOE COJepKaHUe
OTBETa; JOMYLIEHbI OJIMH — JIBa HEJI0YETa ITPH OCBEIIEHUH OCHOBHOI'O COJIEPKaHMsI OTBETA, UCIIPABIICHHbIE TIOCIIEe
3aMEYaHUsl YUUTeNs; JOIMYIIEHBl OIMOKa WM 0ojee BYX HEJIOYETOB NPU OCBEIICHHH BTOPOCTENEHHBIX
BOIPOCOB WUJIH B BBIKJIAJIKAX, IETKO UCIIPABIEHHBIC TIOCTIE 3aMEYaHUS YUUTEISL.

OtmeTrka «3» CTaBUTCSA B CIEAYIOMIMX CIIydasX: HEMOJNHO PACKPBITO COJIEp)KaHWE Marepuana (ColepkaHue
U3JI0KEeHO (pparMeHTapHO, HE Bcerjga IOCiel0BaTeNbHO), HO IIOKa3aHO oOllee MOHMMaHWE BOIpoca U
MPOJEMOHCTPUPOBAHBl YMEHHMsI, JIOCTAaTOYHBIE JJI YCBOGHHSA MPOTPAMMHOIO MaTtepuana (OornpeneneHbl
«TpeboBaHMSAMHU K MaTEeMaTUYECKOH MOJATrOTOBKE OOYYAIOUIMXCS» B HACTOSIIEH MpOrpaMMe MO MaTeMaTHKe);
UMENNCH 3aTPYIHEHUs] WU JOMYIIEHBI OMMOKHK B OMpeeIeHHH MaTeMaTHUYeCKONH TEPMHUHOJIOTHH, YepTexax,
BBIKJIQJIKaX, HCIIPABJICHHBIE TOCIE HECKOIbKUX HABOJAIIMX BOMPOCOB YYHUTENS;, yYYEHUK HE CIpPaBHUICS C
IPUMEHEHHEM TEOPHUH B HOBOW CHTYallMW NPU BBIMOJHEHUH MPAKTHYECKOTO 33aJaHMs, HO BBITIOTHUI 33/IaHUS
00513aTEJIbHOTO YPOBHS CJIOXHOCTH IO JJAHHOM TeMe; IpU JOCTATOYHOM 3HAHUM TEOPETHYECKOTo MaTepuasa
BBISIBJICHA HEAOCTAaTOYHAs! CPOPMUPOBAHHOCTH OCHOBHBIX YMEHHI U HABBIKOB.

OTMmeTKka «2» CTaBUTCS B CIEAYIOLIMX CIydasX: HE PacKphITO OCHOBHOE COJAEp)KaHUE yueOHOTrO MaTepuana;
oOHapy)KEeHO HE3HAHWE YYCHHWKOM OOJbIICH MM HanOoJiee BaKHOW YacTH YU4eOHOTO MaTepuana; JOIMyIICHBI
OIIMOKH B OTIPEIEIICHUH TIOHSTHI, TP UCTIOIH30BaHUN MaTeMaTHUECKOW TEPMHHOJIOTHH, B PUCYHKAX, YePTEKaxX
Wi rpadukax, B BEIKIAJIKaX, KOTOPHIE HE UCIPABIICHBI MOCIIE HECKOJIBKUX HABOASIIUX BOIIPOCOB YIUTEIIS.
['pyObIMU cUMTArOTCS OIIMOKH: HE3HAHWE OIPENEICHUS OCHOBHBIX TMOHSATHH, 3aKOHOB, MPaBUJ, OCHOBHBIX
MOJIOKEHUH TeopuH, He3HaHue (HopMys, OOLIEHPUHATHIX CHMBOJIOB OOO3HAYEHUH BEJIWYMH, €IUHUIL] HX
U3MEpeHUs; He3HaHNE HAaUMCHOBAHHI €MHUI] N3MEPEHHUs; HEYMEHHE BBIJICIIUTh B OTBETE TJIABHOE; HEYMECHHE
PUMEHSTH 3HAHUS, AITOPUTMBI JUTSI pEIIeHUS 3a1a4; HEYMEHHE JIeNIaTh BBIBOBI M 0000IIEHNS; HEYMEHHE YHTATh
U CTPOUTH IpadUKu; HEYMEHHE MOJIb30BaThCS MEPBOUCTOYHUKAMHE, Y4EOHUKOM U CIIPAaBOYHUKAMU; TIOTEPS KOPHS
WM COXpaHEHUE TOCTOPOHHETO KOPHsI; oTOpachiBaHWE 0€3 OOBSICHEHHI OJHOTO W3 HUX; PaBHO3HAYHBIE MM
OIIMOKY; BEIYMCIUTENbHBIEC OIIMOKHU, €CIIM OHU HE SIBIISIFOTCS OMUCKOM; JIOTHYECKUE OLIUOKU.



K werpyOpiM ommOkam cieayeT OTHECTH: HETOYHOCTh (POPMYIHMPOBOK, OINPEACICHHM, MOHATHH, TEOPHH,
BBI3BaHHAs HEMOJIHOTOM OXBATa OCHOBHBIX IPU3HAKOB ONPEAEIIEMOr0 NOHATHUS NN 3aMEHOM OJTHOTO - IBYX W3
3TUX TPU3HAKOB BTOPOCTENEHHBIMH;, HETOYHOCTh IpauKa; HEpalMOHAJIBHBIA METOJ PELICHUs 3alaud WU
HEJ0CTAaTOYHO INPOJYMAHHBIN IUIaH OTBETA (HApyIIEHHWE JIOTMKH, MOJMEHA OTIEIbHBIX OCHOBHBIX BOIIPOCOB
BTOPOCTETICHHBIMH ); HEpallMOHAJIbHBIE METOAbl PabOThl CO CIPABOYHON M JIPYrod JUTEpaTypoil; HeyMeHue
pemaTh 3aaa4yM, BBIIOJHATH 3aJaHus B oOmeM Buae. Hemoderamu SBISIOTCSA: HEPAMOHAIBHBIC MPHEMBI
BBIYUCIICHUH U TIpeo0pa3oBaHmii; HEOPEKHOE BBHITIOJHEHUE 3aMHCEeH, YepTeKel, CXeM, TpauKOB.

Pazgean IV. Copep:xanusi yueOHOro npeamera Kypca 7
KJIacC.

1.Bbipa:keHusi, TOK1€CTBA, YyPABHEHUA — 22 4acoB
YucnoBble M OyKBEHHBbIC BBIPAKEHUS (BBIPRKEHUS C IepeMEeHHbIMHU). YuciaoBoe 3HaueHHe OyKBEHHOTO
BhIpaXeHHs. J[omycTUMBbIe 3HAUEHUS TEPEMEHHBIX, BXOJNIMX B anreOpandeckue BbIpakeHus. CpaBHEHUE
3HaueHU# BhIpakeHud. CBOMCTBa NeHCTBUI Hax unciamMu. PaBeHCTBO OYKBEHHBIX BbIpakeHUU. T0XIecTBO,
JOKA3aTeNbCTBO TOXKAECTB. TOXKIECTBEHHbIE MPeoOpa30oBaHusl BhIPAXKEHUN. YpaBHEHUE C OJHOW MEPEeMEHHOM.
Kopens ypaBHenus. JIuneitHoe ypaBHeHue. Permenue TEKCTOBBIX 3a7a4 ¢ IOMOIIBIO YPAaBHEHMUS.
2.Oynkuuu - 11 yacos
[Tonstue pynkuuu. O6nacts onpeaeneHus GyHKIUH, 00acTs 3HaueHus pyHkuuu. CriocoObl 3aaHus QyHKIUH.
Brraucnenue 3nadennii pynkun o ¢opmyne. I'paduk ¢pynkunu. [Ipsmas mpornopuoHanbHOCTh, ee rpaduk.
Jluneitnas ¢yHkus, ee rpaguk, reoMeTpruueckuii cmbica KoddduuuentoB k u b. BzaumHoe pacnonoxxenue
rpaduKoB IBYX JMHEHHBIX (PYHKIIUH.
3.CreneHs u ee cBoiicTBa — 11 yacos
OrnpezeneHne CTENEHU ¢ HATypajbHbIM MOKa3aTeneM. J{eiCTBUSA CO CTENEHsAMU: YMHOKEHHUE, 1eJICHUE CTENICHEH,
BO3BEJICHUE B CTENEHb Ipou3BeneHus U creneHu. CrTeneHb C HyJeBbIM Moka3zareiaeMmM. OIHOWIEH U €ro
CTaHIAPTHBINA BUJI, CTENICHb OJHOYJICHA. Y MHOYKE€HHE OAHOWICHOB. Bo3Benenune oqHowieHa B crenedb. OyHKuuu
y=x?%, y=x3 , ux rpaduKu, CBOICTBA STUX (PYHKIIUH.
4.MHuorowiensl — 17 yacon
MHorouneH u ero craHgapTtHbeld Buja. CteneHb MHOTOWIeHAa. ClOXKEHHWE W BBHIYMUTAHUE MHOTOWICHOB.
YMHOKEHHE OHOWIEHAa Ha MHOTOWIeH. BoiHeceHue o011ero MHOXKHUTENS 3a CKOOKY. Y MHOKEHHE MHOTOUJIEHA
Ha MHOTOWIEH. PaznojkeHne MHOrouwieHa Ha MHOXHUTENN CI0OCOOOM TPYIITUPOBKHU.
5. ®opMyJIbl COKPALIIEHHOTO YMHOXKeHus — 19 yacoB

KBazmpar cymMMbl M KBajgpaT pa3HOCTH ABYX BbIpakeHUH. KyO0 cymmbl M KyO pa3sHOCTH JOBYX BBIpa)KEHUHU.
PaznoxeHrne Ha MHOXHUTENU C MOMOIIBI0 (POpMys KBaJpaTa CyMMBI M KBaapaTa Pa3HOCTH JABYX BBIPAKCHHIA.
YMHOKEHUE Pa3HOCTH [IBYX BBIPAXKEHHN M MX CyMMbl. Dopmyiia pa3HOCTHM KBaJIpaTOB, Pa3jIOKEHUE HA
MHOKUTEIM C TOMOIIBIO (OpMYJbl pPa3HOCTH KBajapaToB. PopMyna CyMMbl KyOOB M pPa3HOCTH KyOOB.
PaznoxxeHre Ha MHOXHUTENHU ¢ MOMOIIbI0 3TUX (hopmyi. [IpeoOpa3oBaHue 1ETOT0 BBIPAKEHUS B MHOTOYJICH.
[Ipumenenne pazauyHbIX COCOOOB ISl Pa3sIOKEHUsS MHOTOWIEHOB HAa MHOKUTENH. Bo3BeneHue nBydsieHa B
CTEIIEHb.
6. Cucrembl JIMHEHHBIX ypaBHeHUH - 16 yacoB
VYpaBHeHHE C NBYMsS MEPEMEHHBIMH, PEIIEHUWE YpaBHEHHUs C JABYMsS NepeMeHHbIMH. Cucrtema ypaBHEHHH,
pemienne cuctembl. CUcTeMa IBYX JIMHEWHBIX ypaBHEHUW C JBYMSI TMEPEMEHHBIMH; pEIICHHE CI0COO0M
MOJICTAHOBKU U CcriocoOoM cioxkeHus. [Ipumepsl pemieHust ypaBHEHUH B IeNbIX unciax. ['paduk muHEHHOTrO
ypaBHeHus. ['paduueckuii ciocod pereHust cucteM. Yucno pemmennii CUCTeMbl ABYX JTHHEHHBIX YPaBHEHHH C
JBYMsI HEU3BECTHBIMU. PellieHrne TEKCTOBBIX 3a/1a4 C IIOMOILBIO CUCTEM.
7.J1oBTOpEHME -6 YacoB

8 kiacc.

1.PannoHanbHble BbIpaxeHus — 23 yaca

Panmonaneueie qpo6u. OCHOBHOE CBOMCTBO pamroHanbHOW apoOu. ClIoKeHHWE M BBIYMTAHUE PAIlMOHATBHBIX
npobeil ¢ oAauHAKOBBIMU 3HaMeHaTesnsMU. CIIO)KeHHWE W BbIUMTAHUE PALMOHANBHBIX ApoOel ¢ pasHbIMU
3HAMEHATeISIMU. TOXIECTBEHHBIE TPEoOpa30BAHUAPAIIMOHAIBHBIX BBIPAKCHUH. YMHOXXEHHE € JICJICHUE



panuoHanbHBIX npobeii. Bo3Benmenue panuoHanbHOW ApoOM B cTeneHb. ToXaeCTBEHHbIE MPeoOpa3oBaHMs

palMoOHaNbHBIX BblpakeHuM. PanuonanvHble ypaBHeHUS. PaBHOcuibHble ypaBHeHHA. CTeNeHb € LEIbIM
K

OTpHIATENbHBIM MoKa3aTeneM. CBOMCTBA CTENEHHM ¢ HENbIM NokaszateieM. @ynkuus y Oxu eé rpaduk

2. KBaapaTHubie kopuu — 19 yacosn

HetvictBurenbubie yncina.Oynkmus y = x2 u e€ rpaduk. KBagparaeie kopHu. ApudMeTHUESCKUI KBaIpaTHBINA
KopeHb. CBoiicTBa apu(PMETHYECKOTOKBAAPATHOrO KOpHS. ToKIecTBeHHBbIE MPeoOpa3oBaHUsSI BBIPAKEHHIA,
collepKalluX  KBagpaTHblekOpHU.MHOXkecTtBO U ero  snemeHTbl.llogmMHOXecTBOo.  Omnepaunn  Hax
MHOKecTBaMI. DYHKIS y=V X1 & rpaduk

3. KBagparubie ypaBHeHnus — 21 yac

KBagparusle ypaBHeHMs. PemieHue HENONHBIX KBaJApaTHBIX ypaBHeHUM. DopMyiia KOPHEHKBAJAPAaTHOIO
ypaBHeHus. Teopema Buera. Kanpartuslii Tpéxunen.IloBropenue u cucremarusanus yaeOHOro MaTepuaia.

4. HepaBencrBa — 20 yacos

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA. [lounieHHOE ClI0KEHNE U YMHOXKEHHUE YUCIIOBBIX HEPABEHCTB.
[TorpenrHoCTh ¥ TOYHOCTH TPUOIKKEHHUs. JInHEeliHbIe HEpaBEHCTBA ¢ OJJHON MEPEMEHHOM U X CHCTEMBI.

5. CreneHb ¢ HeabIM nokasarejem — 11 yacos

CreneHb ¢ eTBpIM TOKa3aTesneM U ee cBoricTBa. CtangapTHbIN BuJ uucia. [IpuOarmkeHHbIN BRIYUCICHUS. 6.
IloBTOpEHue — 8 yacon

9 kJacc.
1. KBagpaTuunas pyHkuus, eé ceoiictBa. Crenennass pynkuus — 29 yacos
O®ynkuus. CpoiictBa pyHkuu. KBaspaTHbslil TpEXuieH U ero KOpHU. PasznojkeHue KBagpaTHOro TpéXwieHa Ha
mHOxuTenn. KBagpatuunas Gpynkus, e€ cBoiictBa u rpaduk. Crenennas ¢pynkuus. Kopenb N-oi creneHw.
2.YpaBHeHUSs] M HEPABEHCTBA C 0IHOM NepeMeHHON — 20 yacoB
Lenoe ypaBuenue. [IpoOHo-paninoHagbHbie ypaBHeHUs. HepaBeHCcTBa BTOPO# CTENEHU C OJTHOM EPEeMEHHOM.
MeTto1 UHTEPBAJIOB.
3.YpaBHeHHs U HEPABEHCTBA C ABYMsI lepeMeHHbIMH — 24 yaca
VYpaBHeHue ¢ 1ByMs IEPEMEHHBIMU U €ro rpaguk. CucteMbl ypaBHEHHI BTOPOH cTeneHu. Perenne TeKCTOBBIX
3a71a4 C MOMOIIBbIO CUCTEM YpaBHEHHI BTOPOil cTeneHn. HepaBeHcTBa BTOPOI CTENEHU U UX CUCTEMBI.
4.I1porpeccuu 17 yacon
Apudmernueckas ¥ reomeTpuyeckas nporpeccuu. @opmyibl N-0ro YieHa U CyMMBbI IEPBBIX NUJIECHOB
nporpeccuu. beckoHeuHo yOpIBaroIasi reoMeTpudeckas nmporpeccus. S.91eMeHTbl
KOMOMHATOPHKM M TEOPUM BepPOSITHOCTH — 17 yacoB
Kom6unatopHoe npasuno ymHoxenus. IlepecraHoBku, pa3menieHusi, coueranus. OTHOCUTENbHAs 4acToTa U
BEPOATHOCTH CITy4alfHOTO COOBITHSI.
6.Utorosoe noBropenue — 29 yacon
ToxnecTBeHHble MpeoOpa3zoBaHus alreOpandyeckux BblpaxeHui. Pemenne ypaBHenuil. Penenue cucrem
ypaBHEHHUN. Perenne TekcToBbIX 3a1a4. Pemenne HepaBeHCTB U ux cucteM. [Iporpeccun. @yHknum u ux
CBOMCTBA.

Conepxanue y4eOHOro npeamera

Apupmeruka PanmonajsbHbie yuciaa. Pacimpenrne MHOKECTBA HATYPAIbHBIX YHMCEN 10 MHOKECTBA IIEJBIX.
MHoskecTBa LETBbIX YUCelN IO MHOXKECTBA PAIlMOHANBHBIX. PaliioHanbHOE YMCIIO KaK OTHOIIEHHE m/n, T/ie m -
LEeJ0€ YHUCIO, n — HaTypanbHOe. CTEeNeHb ¢ UEIbIM MOKa3aTeJIeM.

HeiicrBuTenbHble yucaa. KganpaTHelii kopeHb u3 yucia. KopeHb TpeTbeil cTeneHu. 3amuch KOPHEH c
MOMOIIBIO CTETIEHH C APOOHBIM IMOKa3aTeNeM.

[TonsTHe 00 WppanroHANTBHOM YHcle. MppanroHanbHOCTh YHMCIa ¥ HECOM3MEPHUMOCTh CTOPOHBI M IMArOHAIH
KBajapara. JlecITHIHBIC TPUOIKEHHSI HPPAITMOHATBHBIX YHCEIT.

MHOKeCTBO JIEHCTBUTEIBHBIX YHCEN; MPEJCTaBIeHUE NEeHCTBUTENBHBIX YHCEN 0ECKOHEYHBIMHU JIECATUYHBIMU
npob6simu. CpaBHEHUE IEUCTBUTENbHBIX YUCEIL.



Koopnunatnas npsmas. M300pakeHne 4Ymcell TOYKAMU KOOPIWHATHOW NpsiIMOM. UHMCIOBBIE MPOMEKYTKH.
H3mepenusi, npudInKeHns, oeHKU. Pa3mMepsl 00BEKTOB OKPYKAIOLIEro MHUpa (OT 3JIEMEHTAPHBIX YacTHUIL 10
BcenenHoil), IIMTENBHOCT MPOLECCOB B OKPYXKaroIleM Mupe, BbineneHne MHOXHUTENS - CTENEHU JECATH B
3anucu yncna. [IpubmkéHHoe 3HaueHue BEIMYMHBL, TOUHOCTb NpUOIKeHus. [IpuKuaKa 1 OleHKa pe3yJIbTaTOB
BBIYMCIICHHI. AJiredpa

AJredpanyeckue BbIpakeHHsl. bykBeHHbIE BBIPAKEHMsI (BBIpaKEHUS C NepeMEHHbIMM). YHcoBOe 3HaUeHHUe
OyKBEHHOTO BbIpaskeHUs. JlomycTHMble 3HaueHus nepeMeHHbIX. [locTaHoBKa BbIpaXKEHUH BMECTO MTEPEMEHHbIX
[IpeoOpa3oBanne OyKBEHHBIX BBIPAKEHUH Ha OCHOBE CBOWMCTB apuU(METHYECCKHX JeHCTBUI. PaBeHCTBO
OyKBEHHBIX BhIpaxkeHUH. TOXKIECTBO.

Crenenp ¢ HaTypajbHBIM IIOKa3aTejleM M €€ CBOMCTBA, OJHOUWIEHBI U MHOrowieHbl. CTEneHb MHOrOYJICHA.
CrnoxeHue, BBIYMTAHUE, YMHOKEHUE MHOIOWICHOB. DOpMyJibl COKPAIEHHOTO YMHOXKECHMS: KBAaApaT CyMMBI U
KBajgpar paszHocTH. Popmyna pasHocTH KBaapaToB. I[IpeoOpa3oBaHue LENOro BBIPAKEHUS B MHOTOUJIEH.
PaznoxeHne MHOrOWIEHOB Ha MHOXKHUTENIH. MHOrOWwIeHbl € OJHOM IlepeMeHHOM. KopeHp MHOrowieHa.
KBazpaTHblil TpEXUIICH; pa3I0’KEHUE KBaAPATHOTO TPEXUICHA HA MHOKUTEIIH.

Anrebpanueckast 1podb. OCHOBHOE CBOWMCTBO anredpamueckoir apodu. CrokeHue, BHIUMTAHHE, YMHOXKCHHUE,
neneHue anredpanyeckux Apodeil. CreneHs ¢ 1ebIM oKa3aTesneM 1 €€ CBONCTBaA.

PanmonanbHble BeIpakeHUs U UX peoOpa3oBanus. Jloka3arenbCTBO TOXKIECTB.

Kanparusie kopau. CBoiicTBa apu(METHUECKUX KBAJPATHBIX KOPHEH M MX MPUMEHEHHS K MPeoOpa3OBaHHIO
YHCJIOBBIX BBIPAXKCHUN U BBIUMCIICHUSM.

YpaBHeHusi. YpaBHeHue ¢ oqHou nepeMeHHoi. Kopens ypaBHeHHs. CBOMCTBA YMCIIOBBIX PABEHCTB.
PaBHOCMIIBHOCTD YypaBHEHUH.

Jluneitnoe ypaBHeHue. KBajpaTHoe ypaBHeHHe: (opMylia KOpHEH KBaapaTHoro ypaBHeHus. Teopema Buera.
[TpuMmeHeHne ypaBHEHUH, CBOAAIIUXCS K JIMHEWHBIM U KBagpaTHbIM. [IpuMepsl pelienus ypaBHEHUN TpEeTber U
4yeTBepTol creneHel. Pemenue ApoOHO-palinoOHaIbHBIX YPAaBHEHUH.

VYpaBHeHHE ¢ [ByMs I[EpeMEHHBIMU. JIMHEHHOE ypaBHEHHE C JABYMs IIE€PEMEHHBIMM, IPUMEPBI PELLEHUS
YPaBHEHHUH B LEJIBIX YUCIIAX.

Cucrema ypaBHEHMI ¢ AByMs lepeMeHHbIMU. PaBHOCHIBHOCTE cucTeM. CHCTEMBI ABYX JINHEHHBIX YPaBHEHUH C
JByMsI MEPEMEHHBIMH; pEIICHHWE IMOJCTAHOBKOW M CloXeHHeM. lIpuMepsl perieHus CUCTEM HEeIMHEWHBIX
YpaBHEHUH C IBYyMS IEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 alIreOpandeckKuM CriocoOoM.

JlexapToBbl KOOpAMHATHI Ha IUIOCKOCTH. ['paduueckas MHTepHpeTanusi ypaBHEHHUS C JIBYMSI ME€pEMEHHBIMHU.
I'paduk nuHeliHOrO ypaBHEHUS C JBYMsI II€PEMEHHBIMU; YIJIOBOM KOIPQPUIMEHT, MNPsAMON; YCIOBHE
napajelbHOCTH NpsAMbIX. ['paduk npocTednx HelMHEHHbIX ypaBHEHUH: mapaboa, runep0oiia, OKpy>KHOCTb.
I'padmueckas umHTEpmperanus CUCTEM ypaBHEHUH c JByms nepemeHHbIMU. HepaBencrBa. Yuciobie
HEPaBEHCTBA U UX CBOMCTBA.

HepaBenctBO ¢ OOHOM mNepeMEeHHOW. PaBHOCHMIBHOCTH HEpaBEeHCTB. JIMHEHHBIE HEpaBEHCTBA C OJHOU
nepemeHHoM. KBagpaTHbie HepaBeHcTBa. CHCTEMBI HEPABEHCTB € 0JIHOM nepeMeHHOW. DYHKIMHU

OcHoBHbIEe MOHATHSA. 3aBUCUMOCTH Mexay BenuuuHamu. llonarue ¢ynkuuu. 00nactb omnpeneneHus M
MHOXecTBO 3HaueHu#d ¢(yHkumu. CrocoOwl 3amanus ¢yHkuuu. ['paduk ¢ynxnuu. CpoiicTBa (QyHKIMMA, UX
otoOpakenue Ha rpaduke. [Ipumepsl rpaduKoB 3aBUCUMOCTEH, OTPAXKAIOLINX PeaTbHbIE MIPOIECCHI.
YucaoBble pyHkuuu. OyHKINH, ONKCHIBAIOIINE MIPSIMYIO 1 00paTHYIO MPOMOPIIMOHAIBHBIE 3aBUCUMOCTH, UX
rpaduxu u cBoiicTBa. JIuneitnas pynkuus, e€ rpapuk u cBoiictea. Kpanparuunas ¢pyHkius, ee rpaduk u
cBoiicTBa. CreneHHble (PYHKIMH ¢ HATYpaIbHBIMU MTOKa3aTeNnsiMu 2 U 3, ux rpaduku u cBoiictsa. ['paduku
byHKIIHHA y_"\f@- y —Vx, yolx |

YuciaoBble MOCIEI0BATEILHOCTH. [[oHATHE YNCIOBOM MOCIENOBATENBHOCTH. 3a/laHUE TOCIIEN0BATENBHOCTH
pexyppeHTHOI (hopMyIioi 1 popmysIold N-ro ujeHa.

Apudmernueckas 1 reomerpuueckas mporpeccuu. @opMyiibl N-ro yieHa apupMeTHIECKON U FeOMeTpUUECKOM
pOrpeccuii, CyMMBbl MEpPBbIX N-X ujeHOB. M300pakeHue uIeHOB apU(PMETHUYECKOH U  T€OMETPUUYECKOM
IPOrpeccuil TOUKaMHU KOOPAMHATHOM TNIOCKOCTH. JIMHENHBI M AKCIIOHEHIUAIbHBIN pocT. CII0KHBIE IPOLIEHTHI.
BeposiTHOCTB M CTATHCTHKA



Cratucruka. TabnuyHoe u rpaduyeckoe MpeacTaBiIeHHE aHHBIX, CTOJIOYaThle M KPYroBble AHArpaMMbl,
rpaduku, IpUMEHEHHE auarpamMm U rpauKoB JIJs ONMHUCAHUS 3aBUCHMOCTEH peallbHbIX BEJIMYMH, U3BIICUECHUE
uHpopManuu U3 Tabnui, aAuarpamMm Hu rpadukoB. OmnucaTenbHbIE CTATUCTHYECKHE ITOKA3aTeNd YHCIOBBIX
HaOOpOB: cpenHee apuMeTHUECKoe, MenuaHa, HauOoJbllee U HauMMEHbIIee 3HaueHHs. Mepbl pacCcerBaHUs:
pa3max, JUCIIepCHUs U CTaHAAPTHOE OTKJIOHEHHE.

CinydaiiHass W3MEHUYMBOCTh. M3MeHUMBOCTH Npu H3MEpeHMsX. Pemaromupe mnpaBuiaa. 3aKOHOMEPHOCTH B
M3MEHYMBBIX BEJIUYMHAX.

Cayuaiinbie co0bITHsI. CTydaiiHbIC OMNBITHI (SKCIIEPUMEHTHI), DJIEMEHTAPHBIE CITy4aiiHbIe COOBITHS (MCXOIbI).
BepositHocTH 3reMeHTapHBIX cOObITUH. COOBITHS B CIyYalHBIX 3KCIIEPUMEHTaX W OJIarONpUSATCTBYIOIIHE
3JIEMEHTapHbIe COOBITHA. BeposTHOCTH ciaydailHbIX COOBITHI. OMBITHI ¢ PABHOBO3MOKHBIMH 3J€MEHTAPHBIMU
coObiTusiMu. Kiaccuyeckue BEpOSITHOCTHBIE OIBITHI C HCIIOJIB30BAaHMEM MOHET, KyOukoB. llpencraBienue
COOBITHIA C TOMOIIIBIO UarpamMm Ditnepa. [IpoTuBoNoNOXKHEIE COOBITHS, 00BETUHEHUE U TIEPECEYCHUE COOBITUH.
[IpaBuio crnoxenust BeposTHocTed. CrydaitHpiii BeIOOp. IlpencraBieHune SKCIIEpUMEHTa B BHJE JEpeBa.
He3zaBucumeble coObITHS. Y MHOXKEHUE BEPOSTHOCTEH He3aBUCUMBIX coObITHI. [locnenoBaTenbHble HE3aBUCHUMbIE
ucneitanus. [IpencraBienre o He3aBUCUMBIX COOBITHSIX B KU3HHU.

JJieMeHTbl KOMOUHATOPUKHU. [IpaBuino yMHOXKeHUs, NepecTaHoOBKU, (pakTopuan yucna. CoyeTaHuss U YUCIIO
couetanuii. @opmyna uucia coueranuii. Tpeyronbpauk [Tackans. OmbITB C OOJBITUM YUCIIOM PAaBHOBO3MOXKHBIX
AIIEMEHTAPHBIX COOBITHI. BhIUMCIIEHHE BEPOSTHOCTEH B OMBITaX ¢ MPUMEHEHHEM KOMOMHATOPHBIX (POpMYIL.
Ucneitanus bepaymiu. Yenex u Heyaaua. BepostHocTu coObITHIA B cepur UcTibiTanuii bepHysu.

CiayvaiiHble BeJMYMHBbI. 3HAKOMCTBO CO CIyYalHbIMU BEJIMYMHAMM Ha MPUMEpPAX KOHEUYHBIX JUCKPETHBIX
ciy4yaliHbIX Benu4uH. Pactipenenenue BepostTHocTel. MatemaTuueckoe oxuaanue. CBoCTBa MATEMaTHUYECKOTO
oxxunanus. [lonarue o 3akone Oonpnx yucen. M3mepenue BepostaocTell. [IpuMenenune 3akoHa G00JIbIINX YUCE
B COI[MOJIOTHH, CTPAXOBaHWH, B 3PaBOOXPAHEHHH, 0OeCTIeYeHNH OE30MacCHOCTH HACENIEHUS B Upe3BbIUaiHBIX
CUTyaIUsX.

Jlornka u MHOKeCTBa

TeopeTHKO-MHOXKeCTBEeHHbIe MOHATHA. MHOXECTBO, 3JIEMEHT MHOXECTBAa. 3a/JlaHME€  MHOXECTB
NEPEYNCIICHUEM JJIEMEHTOB, XapaKTePUCTUYECKUM CBOMCTBOM. CrTaHmapTHble OOO3HAYEHHSI YHCIOBBIX
MHOkecTB. [Tycroe MHOecTBO U ero o0o3HaueHue. [TonmMHokecTBO. OOBEMHEHNE U TIEPECEUEHNE MHOYKECTB,
pPa3HOCTb MHOXKECTB.

Nnnmroctpanus oTHOIIEHUH MEXy MHOXKECTBAMHU € TIOMOIIIbIO AMarpaMm Diliepa—BenHa.

JJieMeHTbl  JIOTMKM. [loHSATHE O paBHOCHUIBLHOCTH, CIEAOBAHUHU, YIOTPEOJIEHWE JIOTUYECKUX CBA30K
ecnu...,mo..., 8 MOM U MOJIb-KO 6 MOM ciyyae, JOTUYECKHE CBS3KU U, UlU.

MartemaTHKa B HCTOPHYECKOM Pa3BUTHH

Ucropust popMupoBaHus MOHATHS YKCIA: HAaTypalbHbIE YUCIIA, IPOOH, HEAOCTATOYHOCTh PAllUOHATIBHBIX YHCEI
JUIl TEOMETPUUECKUX HM3MEpEeHUH, HppaluoHaibHble ynciaa. CTapuHHBIE CHCTEMBbl 3amucu uyucen. Jpobu B
Basuione, Erunte, Pume, OTkpbiTHe AecaTnyHbIX apodeil. CtapuHHble cucTteMbl Mep. JlecatuuHslie 1pobu u
MeTpuueckass cuctema Mep. [losBrneHue orpunarenbHblx uucend W Hyas. JI. Maraunxui. JI, Diinep.
Bo3HMKHOBEHME MaTeMaTUKH KaK HayKH, 3Tambl €€ pa3BuTusA. OCHOBHBIE pa3/ieibl MATEMaTUKU. Brigatonyecs
MaTeMaTUKHU U UX BKJIaJ B Pa3BUTHE HAYKH.

BeckoHeuyHOCTh MHOXECTBA MPOCTHIX Yncelsl. Yucna u JUIHbl 0Tpe3koB. ParronansHble yncina. [lotpebHOCTD B
uppanuoHanbHbIX ynciax. komna [Mudaropa

3apoxaeHue anreOpbl B HeApax apudmeTruku. An-Xopesmu. Poxxnenne 0ykBenHou cumBoiukn. [1.depma, .
Buer, P. Jlexapt. Hcropus Bompoca o HaxoXxIeHHUH GOpMyN KOpHEHl anredpandyeckux  ypaBHEHHI,
HEepa3peluMoCTh B paJluKajiax ypaBHeHUH ctenenu, 6ombie yersipex. H. Tapranss, k. Kapnano, H.X. AGens,
3. I'anya.

N3ob6perenne MeTo1a KOOpAUHAT, ITO3BOJISIONIETO IEPEBOAUTE T€OMETpUUYECKHEe OOBEKTHI Ha A3bIK areOpsl. P.
Hexapt u I1. ®epma. [Ipumeps! pa3nnyHbIX CHCTEM KOOPAMHAT Ha INIOCKOCTH.

3amaua Jleonappao [Iuzanckoro (PuboHauum) o kponukax, unciaa @ubonayun. 3agada o MAXMATHON JOCKeE.
HcTokn Teopun BEpOSITHOCTEN: CTpaxoBoe Aeno, azapTHele urpsl. I1. @epma n b. Ilackans. S, bepnymu. A.H.
Konmoropos.



Pones poccuiickux ydenelx B pasButum Marematruku: JI. Dinep. H.U. JloGauesckwmii, I1.JI.YeGwrmen, C.
Koanesckas, A.H. Konmoropos.

Marematuka B pazButuu Poccun: Iletp I, mkona maTeMaTUueCKUX U HAaBUTALIKUX HAyK, Pa3BUTHE POCCUICKOTO
drnora, A.H. KpeutoB. Kocmuueckas nporpamma u M.B. Kenapimi.

Paznen V. PecypcHoe oGecnieuenne yueOHOro mpouecca: 1. Bypmucrposa T. A. AnreGpa.

[Tporpammsbl 0011€00pa3zoBaTeIbHBIX yupexaeHuil. 7-9 knaccel. — M.: IIpocsemenue, 2014.

2. Anrebpa. 7 xmacc: yueb. mns obmeoOpaszosar. yupexxnaenuid  FO.H.Makaperues, H.I'.Munmok,
K.1.Hemkog, C.b.CyBopoga; moxa pen.C.A.TensikoBckoro.- 5-¢ u3a.- M.: [Ipocsemienue, 2015.

3. Anrebpa. 8 kiacc: y4ue6. ans obmeoopaszoar. yupexaenuit F0.H.Makapswrues, H.I'.Munmmoxk,

K.N.Hemxkos, C.b.CyBoposa; non pea.C.A.TensikoBckoro.- 19-e uza.- M.: IIpocsemmenue, 2010.

4. Anrebpa. 9 knacc: yue6. s obmeobpasonar. yupexaeHuii FO.H.Makapsrue, H.I'. MuHnmtox,

K.N.Hemxkos, C.b.CyBoposa; non pea.C.A.TensikoBckoro.- 19-e uza.- M.: IIpocsemmenue, 2010.

5. Nzyuenue anredpsl B 7-9 kinaccax: nmocobue mis yuuteneut / FO.H.Makaperuer, H.I'.Muniox,

C.b.CyBopoga, 1.C.I1InbikoBa. — 3-e u3a., nopad. — M. : Ilpocsemenue, 2009.

6. Xoxor B.M. Anrebpa. umnaktudeckue matepuansl. 7,8, 9 kmaccel / B.M. XKoxos, F0.H.Makapsrues,

H.I''Munatok.- 14-e uzn.- M.:IIpocsemienue, 2009.

7. EpmoBa A.I1., 'omo6oponrsko B.B., Epmosa A.C. CamocTOsATEIbHBIE U KOHTPOJIbHBIE pa0OTHI 110 anredpe

Y TeOMeTpuH Juis 7 Kitacca. — 7-¢ u3f., ucnp. u jgom. — M.: MJIEKCA, - 2009.

8. Hymuunsia FO.I1., Kponrays B.JI.. Anre6pa. 7 knacc. Tematuueckue tectl. M.: [IpocBemenue, 2011.

9. KonTponbHO-U3MepHUTEIbHBIC MaTepuaibl. Anredpa. 7, 8, 9 xinaccel. Coct. J.U.Mapteimosa.M.:BAKO,
2012.

NHdOopMaLMOHHO-KOMMYHUKATUBHbIE CPeACTBa:

Caitmot 0na yuawuxcs:

1) UntepaktuBHbIi yueOHMK. AnreOpa 7 kiace. http://www.matematika-na.ru

2) Dunukoneaus st aereit  http://the800.info/yentsiklopediya-dlya-detey-matematika

3) DHIMKIONEAUS 110 MaTEMaTHKE
http://www.krugosvet.ru/enc/nauka_i_tehnika/matematika/MATEMATIKA.html

4) CnpaBOYHHK 10 MaTeMaTHKe TS IIKOJBHUKOB http://www.resolventa.ru/demo/demomath.htm
5) Maremartuka oH-naite  http://uchit.rastu.ru

Caiimuol 013 yuumens:

1) ITeacoser, maTtemaruka http://pedsovet.su/load/135

2) Yuurensckuii nopran. Maremaruka http://www.uchportal.ru/load/28

3) Ypoku. Her. [Inst yuurens MaTeMatuky, anreOpel, reomerpun http://www.uroki.net/docmat.htm

4) Buneoypoku mo anredpe — 7 knacc , UROKIMATEMAIKI.RU (Mrops JKabopoBckuii ) 5) DneKTpOHHBIN
y4eOHUK

6) DnexTpoHHOE MOcoOue. AnreOpa, MOypoYHbIe TuIaHbl 7-9 kinacchbl. M31aTenbcTBO «Y YuTEINb)

Harasiansie nocoous:
1. TTopTpeThl BETUKUX YYEHBIX-MATEMATUKOB.
2.JleMOHCTpallIOHHBIE TaOIUIIBI.

Texnuveckue cpeacTBa 00y4eHus :

1. IIpoektop. 2.
KommnreroTep.

IIpozpammnoe obecneuenue
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Pasznea VI. KanennapHo-reMaTuuyeckoe nJiaHMpoOBaHUe

Howmep Konso
XapakTeprucTUKa OCHOBHBIX BUJIOB JI€ATEIbHOCTH
naparpad | Cozaep)kaHue Marepuana 4acoB " o
a y4eHHKA (Ha YPOBHE yUEOHBIX JEHCTBHIA)
7 kIacc
I'masa I. Breipaxenusi, ToxnecTsa, 22 | HaxonuTh 3HA4Y€HUS YHCIOBBIX BBIPAKECHUI, a TaKXKe
ypaBHEHUS BBIPQXEHUI C TEepeMEHHBIMH TpU  yKa3aHHBIX
1 Bhipaskerus 5 3HAYEHUSIX MEPEMEHHBIX. I/ICHOJ'HZSOBaTL 3HaKH >, <, ,
2 TpeoGpazoBanmus 5 YNTATb M COCTABIATh  JBOHHBIC — HEPABEHCTBA.
BLIpAKEHHIT BBIHOHHSITI: npocreiimune npeoOpa3oBaHus
3 KontponsHas pabota Nel 1 BBIPAKECHU: HprOI{HTL M0/I00HBIE  CllaraeMble,
. KpbIBaTh CKOOKH B MME WU HOCTH
4 YpaBHeHUs c ONHOM| 6 PACKpRIBATE — CKO CYMME WM PasHOC
. BBIPKCHHUIA.
MepPEeMEHHOM
Pemate ypaBHeHUS BUJla TIPH Pa3IMYHBIX 3HAUCHUSIX
Craructuueckue 4
au b, a Taxke HECIIOXKHbIE YPaBHEHUS, CBOJAIIMECS K
XapaKTepUCTUKU
HUM.
Kontponbnas padora Ne2 .
1 Hcnonp3oBaTh amnmapaT ypaBHEHUW ISl peIleHUus
TEKCTOBBIX 3a/lay, MHTEPHPETUPOBATH PE3yJbTaT.
Hcnonb3oBath npocTeifimne CTaTHUCTUYECKUE
XapaKkTepUCTHKU (CpeaHee apu(MeTHuecKoe, pa3Max,
MoJa, MeauaHa) i1 aHajluM3a psja  JaHHbIX B
HECJIOKHBIX CUTYaLIUsIX.
I'naBa I1.®yHkuun 11 BbruucnsaTe 3HaueHus: GyHKIHUH, 3aJaHHONH (POPMYIION,
5 DYHKIUK ¥ UX TpapuKH 5 COCTaBJIATH TaOaMIbI 3HaUeHUH GyHkuu. ITo rpapuky
6 JIunelinas QpyHKIUS 5 (GYHKIIMY HAXOAUTh 3HAYeHHE (PYHKIIMH TI0 U3BECTHOMY
KonTponbnas padota Ne3 1 3HAYEHUIO apryMeHTa W pelaTh OOpaTHYyI0 3ajady.
Crpouth rpaduku NpsSMOH MPONOPLUUOHAIBHOCTH U
JTUHEWHOW (YHKIIMU, OMHUCHIBATH CBOWCTBA JTHX
¢yuknuil. [lonnmate, Kak BauseT 3HaK koddduurenra
kna pacnonoxxeHue B KOOPIMHATHOW IUIOCKOCTH
rpapuka QyHKIUU , TA€ , KaK 3aBUCUT 3HaUeHUU ku
bB3auMHOE pacnonoxeHue ABYX (YHKUUN BHIa
WuTepnipeTrpoBaTh rpaQuKu peanbHbIX 3aBUCUMOCTEMH,
OMKCHIBaEMBIX opMysiaMu BUja , T U .
I'naga III. ctenenb ¢ HATypaTbHBIM 11 Bbruncnars 3HaueHUs] BBIPAXKECHHMM BUAa , IIe a—
MoKasaresjaemM IIPOM3BOJILHOE YUCIIO, N— HATypaJIbHOE YHCIIO, YCTHO U
7 CreneHs 1 ee CBOMCTBA 5 NUCBMEHHO, a TaK)K€ C TOMOIIBIO KaJbKyIsATOpA.
8 OnHo4IeHBI 5 ®opMynupOBaTh, 3aAMUCHIBATH B  CHUMBOJMYECKOU
Kontponbnas pabora No4 1 dbopme u OOOCHOBBIBATH CBOWCTBA CTEMEHU C

HaTypaJbHBIM TOKa3aTeneM. [IpuMeHsATh CBOMCTBa
CTEIEeHH JIJIsl MpeoOpa3oBaHus BIpaKeHUH. BBITTOTHATE
YMHO>KEHHE OJJHOWICHOB M BO3BEJCHHUE OJHOYICHOB B
creniedb. Ctpouts rpaduxu ¢yHkumii , . Pematsb
rpaduvecku ypaBHeHus , rae ku b— HekoTopsle uucna




I'naBa IV. MBorouieHs! 17 3anucplBaTh MHOTOWIEH B  CTAaHAAPTHOM  BHJE,
9 Cymma U Pa3HOCTh 4 onpenenarb CTEIIEHb  MHOTOYJICHA. BrimoagaTte
MHOTOYJIEHOB CIIOKEHHE U BBIUUTAHUE MHOIOWIEHOB, YMHO>KEHUE
10 [TpousBeneHue oqHouwIeHA U| 5 OJIHOYJIEHA HAa MHOTOYIECH. BBINONHATH pasiiokeHue
MHOTOYJIEHA MHOT'OYJIEHOB Ha MHOXHTEJH, UCIOJb3ysl BHIHECEHUE
KonTposbHas pabora Ne5 1 MHOXHUTENS 338 CKOOKM W CIOCOO TPYINIUPOBKH.
11 lIponssenenne 6 IIpuMeHATh 1EeHCTBUS C MHOTOWICHAMHU U PELICHUN
MHOTOYIICHOB pa3HOOOpa3HBIX 3a7ay, B YaCTHOCTU IpPHU PEUICHUU
Konrtponbsras pabora Ne6 1 TEKCTOBBIX 337124 C TIOMOIIBIO YPaBHCHHUI.
I'maBa V. ®opmMyIbl COKpAICHHOTO 19 | Jloka3wiBaTh CHpaBEIMBOCTE (OPMYJ COKPAIICHHOTO
YMHOXEHUS YMHOXEHUS, IPUMEHATH UX B IPE0OPA30BAHUAX LIEIBIX
12 KBanpar cymmbI 1 KBajpar 5 BBIPAKECHUM B MHOTOWIEHBI, a TAKXKE Ul Pa3I0KECHUS
pazHOCTH MHOIOYJIEHOB  Ha  MHOXuTenau.  Mcrmosb3oBarh
13 Pa3znocts KBaJIpaToB. 5 pa3nu4HbIe TpeoOpa3oBaHUs IENbIX BBIPAXKEHUH HpU
CymMma u pa3HOCTh KyOOB pELIEHNN YpaBHEHMM, /J10Ka3aTeIbCTBE TOXKIECTB, B
Kontponbnas pabora Ne7 1 3aJayax Ha JeIMMOCTb, B BBIYMCIIEHUU 3HAYEHUU
14 [IpeobpaszoBanue  HENBIX 7 HEKOTOPBIX BBIPAKEHUI C TOMOILBIO KaJIbKYJISATOpa
BBIPKECHUI
KonTponbhas padorta Ne§ 1
I'maa  VI. Cucrembl  JTUHEHHBIX 16 Onpenensarb, SBISETCA JIM Mapa YWCENT PEIICHHUEM
ypaBHEHHUI JTAHHOT'O YpaBHEHHUsI ¢ IByMsl iepeMeHHbIMU. HaxoauTe
15 JluHeHHbIe ypaBHEHHUS C 4 nyreM Imepebopa Ledble  pelleHus  JMHEHHOro
IBYMs [IEPEMEHHBIMH U X ypaBHEHHUS C ABYMs nepeMeHHbIMH. CTpouTh Tpaduk
CHCTEMBI YPaBHCHHUA
16 Pemrenne — 11 N ) Pemate Fp&(l)fl‘l@CKHM CIOCOOOM  CHCTEMBI
TUHEHHBIX ypaBHEHHit JUHEHHBIX YpPaBHEHMH C JByMS IE€PEMEHHBIMHU.
KouTtponbras paGota Ne9 1 [TpumensTh crocod HOIICTaHVOBKI/I U C11oco0 fJIO)KGHI/I?I
IIPU PEUIEHUH CUCTEM JIMHEHHBIX YpaBHEHUM C JABYMs
NepeMEeHHbIMH. Pemarh TeKCcToBbIE 33/1a4H, UCIOJIB3YS
B KayecTBe anreOpanyeckol MOJAEIN  CHUCTEMY
YpaBHEHUM. HNuTtepnpeTupoBars pe3yibrar,
MOJIYYEHHBIH MPU PEIIEHUH CUCTEMBI.
[ToBTOpenue 6
IToBTOpeHue 1
Wrorosas koHTposibHAsA paboTa 1
Amnanuz urorooit KP Ne 10 1
Oo6o06menne. Peseps 3
Hroro 102
8 kiacc
I'naBa . Pannonansubie 1podu 23 @opMyIMpOBaTE OCHOBHOE CBOMCTBO PAallMOHAIBLHOMN
1 Panmonansubie 1podu 1 ux 7 IpoOH U MPUMEHSTH €ro Ui peoOpazoBaHus IpoOeii.
CBOICcTBa BBINONHATE CHOXEHHE, BBIYUTAHME, YMHOKEHUE U
2 CymMma 1 pa3HOCTB Ipo0eit 5 JeJIeHne Ipo0eii, a Takke BO3BEACHHE IPOOH B CTEIIEHb.
KonTponenas pabora Nel 1 BeImoaHsTh pa3InYHbBIE peoOpa3oBaHus
3 IIpousBeneHne u 4acTtHOe 9 pPallMOHAIBHBIX BBIPAKEHUHM, JOKA3bIBaTh TOXKIECTBA.
Apobeit 3HaTh CBOMCTBA (PYHKIMH , U YMETH CTPOUTH €€ IpaduK.
KontponpHas pabora Ne2 1 Hcnonp30BaTh  KOMIIBIOTEp  UIA  HCCIEAOBaHUS
MOJIOKEHUS TpaduKka B KOOPIMHATHOW IJIOCKOCTH B
3aBHCUMOCTH OT k.
I'masa II. KBanpatHbie KOpHU 19




4 JlelicTBUTENbHBIC YKCTIA 2 [IpuBoauTH MPUMEPbI palMOHAIBHBIX u

5 Apudmernaeckuit 5 UppAllMOHATBHBIX ~ YHuceNl. Haxomute  3Ha4YeHHS
KBaJIpaTHBIN KOPEHb apuQMeTHUYECKUX KBAJPaTHBIX KOPHEW, UCTIOIb3Ys MpU

6 CgoiicTBa 3 HEO0OXOIMMOCTH KaJIbKyJIsATOp. JlOKa3bIBaTh TEOPEMBI O
apuhMeTUIECKOTrO KOpHE W3 TMPOM3BEICHHUS W JpoOHU, TOXKIECTBO |,
KBaJIPAaTHOT'O KOPHS OPUMEHSTh HX B MPEoOPa3OBaHUSIX BbIPAKCHUIM.
Konrtponbnas padora Ne3 1 OcB0oOOX1aThCS oT UppalMOHAILHOCTH B

3HaMEHaTEJSIX ApoOeii Buaa . BEIHOCUTh MHOXKHUTEIb

7 [Tpumenenue 7 3a 3HaK KOPHS ¥ BHOCUTh MHOXHUTEJb MOJI 3HaK KOPHSI.

CBOWCTB Hcnonp30BaTh KBaJpaTHBIE KOPHHU IS BBIPKCHHS
apu(METHIECKOro MEPEMEHHBIX W3 TEOMETPUYECKHX M  (U3NIECKUX
KBaJ[PATHOTO KOPHS 1 ¢dopmyn. Ctpouts rpaduk GyHKIHNA uI/I
Kontpomsras paGora Nod WUTIOCTPUPOBATH Ha rpaduke ee CBONCTBA

I'naBa II.KBanpaTHble ypaBHEHHS 21 | Pemarp kBajapaTHble ypaBHeHHs. Haxoauts moadopom
KOpPHHM KBaJpaTHOTO YpaBHEHUS, HCIOIb3YS TEOPEMY

8 KpagparHoe ypapaenue u 9 Buera. UccnenoBarh KBaapaTHBIE ypaBHEHUS IIO
ESHI;(;E?;HM pabota NeS 1 JTUCKPUMHUHAHTY U Kodduimentam. Pemars npoOHbIe

9 JlpoGHEIe  pammoHaTBHbE | 10 paLu/IOHaJH:HLIe yYpaBHEHUS, CBE),Z[H pelleHne TaKuX
ypaBHEHNS ypaBHeHHI:I K PpEIICHHIO JIMHEWHBIX M KBaJpaTHBIX
KouTpoubHas pa6ora Ne6 1 ypaBHEHUU C riocnenyfoumM UCKITIOUYECHUEM

MOCTOPOHHUX KOpHeH. Pemiate TekcTOBBIE 3ajauu,
WCTOJB3Ys KBaJpaTHBIE U JPOOHBIC ypaBHEHUSI.

I'maBa IV. HepaBencrBa 20 | ®dopmynupoBaTh M JIO0Ka3blBaTh CBOMCTBA YHCIOBBIX
HepaBeHCTB. lcmonp30BaTh ammapaT HEPaBEHCTB s

10 Yucnossle HepaBeHCTBA M MX| 7 OLIEHKHA IOTPENIHOCTH W TOYHOCTH IPUOIMKEHHS.
CBOHCTBA Haxonuts mepeceuenne u 00beIUHEHUE MHOKECTB, B
KoutponbHas pabora Ne7 1 YaCTHOCTH YUCIIOBBIX TPOMEKYTKOB.

11 HepaBencrsa ¢ ongHoi| 11 | Pemrarh nuHeiiHble HepaBeHCTBA. Pemarth cHCTeMBI
TNEPEMEHHON M MX CHCTEMBbI JIMHEWHBIX HEPAaBEHCTB, B TOM YHUCIJIE TaKUX, KOTOPBIE
Konrponbnas pabora Ned 1 3alMCaHbl B BUJIE IBOWHBIX HEPABEHCTB

I'maa V. CreneHs c EJIBEIM 11 3HaTh ONpENEJICHUE U CBOWCTBA CTENEHU C LEJIbIM
MoKa3aTeseM. DJIEMEHTBI CTATUCTHKH nokaszareneM. [IpuMeHsATh CBONCTBA CTENEHM C LIENIbIM

12 CTenens c e 5 MOKaszarejleM TMpU BBINOJIHEHUM BBIYUCICHUA U
TOKA3aTeTeM 1 ee CBOMCTR npeoOpa3oBaHuU BbIpaxkeHH. lcmonb3oBarh 3amuch
KoHTposbHan pabora Ned 1 yycel B CTaHAAPTHOM BHJE JUIS BBIPAKEHUS U

13 S EMEHTE CTATHCTHKIN 5 COTIOCTABJIEHUS pPa3MEpPOB OOBEKTOB, IMTEIBLHOCTU

IIPOLIECCOB B OKPY’KAIOIIEM MHpE.
[TpuBoUTH MPUMEPHI penpe3eHTaTUBHOMI u
Hepenpe3eHTaTUBHOM BBIOOPKH. W3Bnekathb
nH(pOpMALIMI0O U3 TaONHII YacTOT M OPraHU30BBIBATH
uHdopManui0 B BHAE TaONMIl YACTOT, CTPOUTH
WHTEpBAIbHBIA  psin.  VMcmonp3oBaTh — HarfisigHOE
MIpE/ICTAaBJICHHE CTATUCTHUYECKON HMH(pOpMAIMU B BHJE
CTONOYATBIX M KPYTOBBIX JUarpamm, IOJUTOHOB U
TUCTOTpaMM

[ToBTOpenue 8

[ToBTOpEHME, M3ydEeHHOTO B 8 Kiacce 3

Hrorosast kKoHTpOJbHAS paboTa 1

Amnanu3s urorooit KP 1

O6o061eHue. pe3eps 3




9 kimacc

I'naBa I. KBagpatnunas pyHkius 29 | Boruncnsars 3HadeHus: QyHKIMH, 331aHHON (HOpMYIIOH,
a TakKke IByMsS U TpeMs Qopmynamu. OnuchiBaTh

1 OyHKIMH 1 X CBOHCTBA 7| cBoiictBa (yHKUMHA HA OCHOBE HX TIpPadUUECKOro

2 KBazpaTHbIil TpexuieH 5 IIPEICTaBIICHUSA. NHuTtepnpetupoBathb rpaduku
Konrponsnas pabora Nel 1 | peanbubix 3aBucumocteii. ITokaselBaTh CXeMATHYECKH

3 Ksagparnunas ¢QyHkuua u| 11 | mOJOKEHHME HAa KOOPAMHATHOM IUIOCKOCTH rpaduKoB

ee rpauk ¢ynkuuii . Crpouth rpadpuk (yHKIMH , YMETb

4 CrenenHas byHKIHS. 4 yKa3bIBaTh KOOPJIMHAThl BEPIIMHBI Iapadoibl, €€ OCh

KopeH}, Nn-OU CTEIICHU CUMMCTpPUU, HAIIPABJICHUC BETBEH Hapa60HLI.
KonTposbHas paGora N2 1 N3obpaxate cxemarnuecku rpaduk QyHKIMH ¢
YEeTHBIM U HeUeTHbIM n. [loHnMaTh cMbICI 3anKcelt BUa
U T.J., TJ€ @ — HEKOTOpoe uucio. MiMeTs npeacraBieHne
0 HaX0XKJICHUU KOpHEH n-oif cTeneHu ¢
[IOMOILBIO KaJIbKYJISITOpA
I'maBa II. YpaBuenuss m HepaBeHcTBa ¢ 20 |[Pemate ypaBHEHHs TpeTheHl M YETBEPTOM CTENEHH C
OJIHOM ITEpEMEHHOMN MOMOILBIO PA3JIOKEHU HAa MHOXXUTEIM U BBEICHUS

5 VpaBHeHUS c onHoM| 12  |[BCIIOMOTraTeNIbHBIX NEPEMEHHbIX, B YAaCTHOCTH pelLIaTh
repeMEeHHON OukBaszpaTHble  ypaBHeHMs.  Pemars  apoOHbIe

6 HepaBeHCTBa C 0I[HOI71 7 PAllMOHAJIBHBIC  YpAaBHCHUA, CBOAAd HX K HCJbIM
nepeMeHHON YPAaBHEHUSM C TOCJIEAYIOIIeH IPOBEPKON KOpHEH.
KonTponbHas padorta Ne3 1 Pemrate HepaBeHCTBa BTOPOM CTEIIEHU, HCIOJIB3Ys

rpaduueckue npeacTaBieHusd. lcnonap3oBaTh METOL
MHTEPBAJIOB MPHU PEIICHUH PAIMOHATIHHBIX HEPaBEHCTB.
I'maBa III. YpaBuenusi u HepaBeHcTBa ¢ 24  |CtpouTh rpaduku YpaBHEHHMH C IByMS IEPEMEHHBIMH B
IBYMsI IIEPEMEHHBIMU MPOCTEHIINX CilydasX, Korjaa TrpapuKkoM SBISETCS

7 VpaBHeHus B aByms| 16 |[IpAMad, napabona,  rumepboia,  OKPYKHOCTD.
IepeMEHHBIMH H HX I/Icnonwo?an, uX s rpauyeckoro peuieHus: CUCTEM
CHCTEMER YPaBHEHHIA C IBYMsI TEPEMEHHBIMHU.

8 Hepasemctsa ¢ gsymsi| 7 Pemars VCHOCO60M NOJICTAHOBKH ~ CHUCTEMBI  JIBYX
IepEMEHHBIMY U HX CHCTEMBb YPABHEHHH C JBYMS NEPEMEHHBIMH, B KOTOPBIX OJIHO
Koutponbras paGora Nod 1 yYpaBHEHUE IIEpBOM CTENEHW, a JpPyroe — BTOPOH

CTETICHH.
Perrate TEKCTOBbIE 3aJaud, HCIOJIB3YS B KayecTBe
anreOpanvyecko MOJENIM CUCTEMY YpPaBHEHHH C ABYMs
MEPEeMEHHbIMHM;  pellaTb  COCTABJIEHHYIO  CHCTEMY,
MHTEPIPETUPOBATH PE3yNbTaT.
I'maBa IV.  Apudpmernueckas u 17 [IpumeHATh UHAEKCHOE O00O3HAUEHUE [UIsl YIEHOB
rEOMETPHUYECKask IPOrPECCUU rocnenoBareiabHocTed. [IpuBoaUTh TpUMEpHl 3aJaHUS

9 ApudmeTnueckas g  [HOCIeNoBaTeNbHOCTEH (OPMyIOH nN-r0O 4YjaeHa WU
nporpeccust PEKYPPEHTHON (OPMYIIOii.

KoHTpoubHast paGota NeS 1  [BemBOIHMTH dopMynbl n-TO wieHa apuPpMeTHYeCKOH

10 I'comeTpnyeckast mporpeccust| 7 [MPOTPECCHM M TEOMETPHYECKOH MPOrPECCHH, CYMMBI
KontponsHast pabota Ne6 MEPBBIX NYWICHOB apu(METHYECKOW M T€OMETPHUYECKOM

1 Mporpeccuid, pemarb 3aJa4d C HCIOJB30BAaHUEM 3THX
(opmyn. JlokasbIBaTh XapakTEpUCTUYECKOE CBOHCTBO
apu(MeTHUYecKOil U TEeOMETPUYECKOM MpOorpeccuil.
Pemath 3a71aun Ha CIOKHBIE MPOLIEHTHI, UCTIONbB3YS NPU
HE00XO0IMMOCTH KaJIbKYIISITOP
I'maBa V. DnemeHTsl KoMmMOuHatopuku u| 17

TCOpUHn BepOHTHOCTCﬁ




11
12

JJIeMEeHTHl KOMOMHATOPUKHU
HavannHbie CBEIICHU
TEOpUHU BEPOATHOCTEM
KontponbHas padota No7

11

BbIMOTHUTE TIepedop BceX BO3MOXKHBIX BAPHAHTOB IS
nepecuera O0OBEKTOB W KoMOuHauumil. IlpumeHsTH
MPaBUIO0 KOMOMHATOPHOTO YMHOXKEHHUSI.

Pacnio3HaBaTh  3ajaud  HAa  BBIYMCICHHE  YHCIA
[EpECTAHOBOK, Pa3MELICHHUI, COUETAHUNW U NPUMEHATH
COOTBETCTBYIOLIHE (HOPMYJIBL.

Bbruuciare yactory ciydailHoro coositus. OueHuBaTh
BEPOSATHOCTh  CIIy4yailHOro COOBITUS €  ITOMOILBIO
YaCTOThI, YCTAHOBJICHHOH ONBITHBIM IyTeM. Haxoautsb
BEPOSATHOCTh  CIIlydyailHOro  cOOBITUS HA  OCHOBE
KJIACCUYECKOI'O OIpesieeHus] BeposITHOCTH. [IpuBoauTh
[IPUMEPHI IOCTOBEPHBIX U HEBO3MOXKHBIX COOBITHIA

[ToBTOpEHME

27

VToroBasi KOHTpOJIbHASA paboTa




