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IosicHUTEILHAA 3aANMUCKA.

JlanHas paboyasi mporpamMma siBISETCsS MPHIOKEHUEM K OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMe U
COCTaBJICHA Ha OCHOBE CJICAYIOLIMX HOPMATUBHBIX JOKYMEHTOB:

1. ®enepanbHblii 3akoH 0T 29.12.2012 Ne 273-D3 «O06 o6pa3oBanuu B Poccuiickoit denepannny;

2. [IpumepHas ocHOBHasi 0Opa3oBaTelibHAsI TPOrpaMMa OCHOBHOTO 001ero oopa3zoBanus (ogo0peHa
pemieHreM (enepaabHOro y4eOHO-METOANYECKOT0 00hETUHEHHUS TI0 00IIeMy 00pa30BaHuI0, MPOTOKOI OT 08
anpens 2015 roga Ne 1/15);

3. [Ipuka3 MunucrepcTBa obpazoBanus U Hayku Poccuiickoit @eaepanuu ot 17 aexadps 2010 r. Ne 1897 "O6
YTBEPKICHUHU (heepaTbHOrO TOCYAaPCTBEHHOTO0 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO O0IIEro
obpasoBanus" (3apeructpupoBan MuntoctoMm Poccun 1 despans 2011 r. peructparnonnsiii Ne 19644);

4. Ipukaz Munnpocenienuss Poccun ot 28 nmexadpst 2018 1. Ne 345 «O denepaibHOM TiepedHe y4eOHUKOB,
PEKOMEHJIYEMBIX K HCIOJIb30BAHUIO TIPH peTH3allud HMEIOIINX TOCYAapCTBEHHYIO AaKKpPEIUTALUIO
00pa3oBaTeNbHBIX IPOrpaMM HavaIbHOTO 00IIEr0, OCHOBHOT'O O0IIET0, CPEeAHEro 001Iero o0pa3oBaHus».

5. [locranoBnenue ['maBHOTO rocynapcTBeHHOro canutapHoro Bpaua PO ot 29 nexabps 2010 roga Ne 189 «O06
yrBepxaeHun CanlluH 2.4.2.282110 «CanutapHOAIMIEMUOJIOTHYECKUE TPEOOBAHUS K YCIOBUSAM U
opranuzanuu o0y4eHus B 0011eo0pa3oBaTeNIbHBIX YUPESKICHUSIXY;

6. [Tpuxa3z MunoOpuayku Poccun Ne 1577 ot 31.12.2015 r. «O BHeceHUU U3MEHEHUI B (eiepalibHBbIHI
rocy/1lapCTBEHHbIN 00pa30BaTEIbHbIN CTAaHAAPT OCHOBHOT'O 00111ero 00pa3oBaHusl, yTBEPKAEHHbBIN PUKa30M

MunuctepctBa oOpazoBanus u Hayku Poccuiickoit @enepannu ot 17 nexadps 2010 roga No 1897»;

7. [Tucekma Muno6puayku Poccun Ne 08-1786 ot 28.10.2015 r. «O pabouux nporpammax y4eOHbBIX
MIPEAMETOBY;

8. Ilucpma MunucrepcTBa odbpazoBanus Tymnbckoit oomacti Ne 16-01-15/10880 ot 30.10.2015 r. «O pabouux
mporpaMMax y4eOHBIX IPEIMETOBY;

9. Ilncbma Munuctepcra oOpasoBanus Tynbckoit odmactu Ne 16-01-15/11587 ot 17.11.2015 1. «O pabouux
IporpaMMax y4eOHbIX IPEIMETOBY;

10.YcraB MKOVY «I"onmy6ouenckast CLLI Ne 20»;
11.Y4e6HbIi M1aH HA TEKYLIUN y4eOHBIH ro.

12. Anre6pa. Paboune nmporpammsl. [IpeamerHast muaus yaeonnkoB FO.H. MakaperaeBa u apyrux. 7-9
KJIacchl: mocodue st obuieodpazoBarenbHbix opranuzanmii / H.I'. Munmiok.-4-e uza. M.: [Ipocsemenue,
2018.

OBIIAA XAPAKTEPUCTHUKA ITPEIMETA.

B kypce anreGpb! MOXKHO BBIAEIUTH CJIEIYIOIINE OCHOBHBIE CO/IepKaTeIbHbIe TUHUM: apudMeTHKa; aredpa;
(GYHKITNH; BEPOSTHOCT U CTaTUCTUKA. Hapsmy ¢ 3TUM B cojiepKaHue BKIFOUYEHBI JIBa JOTIOJHUTEIHHBIX
METOOJIOTUUECKHX pa3Jiena: JIOTUKAa U MHOKECTBA; MaTEMaTHKa B UCTOPUUECKOM PA3BUTHH, YTO CBS3aHO C
peanu3anueii 1enei o0menHTeIIIeKTyaTIbHOTO U O0IIEKYIbTYPHOTO pa3BuTHs ydanuxcs. CoaepxaHue
Ka)KJIOTO U3 3TUX Pa3/IesioB pa3BOPAUYUBAETCA B COJIEPKATEIHHO-METOINYECKYIO IMHUIO, IPOHU3BIBAIOIILYIO
BCE OCHOBHBIE COJIepKaTeNbHbIe TMHUH. [Ipu 3TOM nepBast TnHUS — «JIorHKa U MHOXKECTBa» — CIYKHUT LIeJU
OBJIQZICHUS YHAIIUMUCSI HEKOTOPBIMU 3JIEMEHTaMH YHHUBEPCAIbHOTO MaTEMaTHUYECKOIO S3bIKa, BTOpas —
«MatemaTiKa B ICTOPHYECKOM Pa3BUTHI» — CIOCOOCTBYET CO3/IaHUIO OOIIEKYIbTYPHOTO, TYMAHUTAPHOTO
¢dhona uzyuenus kypca. Conepxanue JMHUN «ApUOMETHKA» CIY>KUT 0a30 IS TATbHEUIIIET0 U3yUeHUS
YUYaIIUMHUCS MAaTEMATHUKH, CIIOCOOCTBYET Pa3BUTHIO UX JIOTHUYECKOTO MBIIIUIEHUS, (POPMUPOBAHHUIO YMEHUS



MIOJIb30BAThCS AITOPUTMAMH, A TAK)KE MPUOOPETEHHIO MTPAKTUYECKUX HABBIKOB, HEOOXOMMBIX B OBCEIHEBHOM
KU3HU. PazBruTHE NOHATHUSA O YUCIIE B OCHOBHOM IIKOJIE CBA3aHO C PAllMOHAIBHBIMH U UPPALlMOHATIbHBIMA
qyuciaaMu, GOPMHUPOBAHUEM MIEPBUYUHBIX MPEICTABICHUH O NEHCTBUTEIBHOM YHCIIE.

Coneprkanue TMHUU «AJsreOpa» crnocoOcTByeT (POPMUPOBAHMIO Y YUALIMXCS MATEMaTHUECKOTro anmapara Jis
pelIeHHs 3a/1a9 U3 Pa3/IeIOB MAaTEMATUKH, CMEKHBIX MPEIMETOB M OKPYKAIOLIEH peaqbHOCTH. SI3BIK anreOpbl
OAYEPKUBACT 3HAUEHNE MAaTEMAaTUKH KaK S3bIKa JJI IOCTPOCHUS MaTEMaTHYECKUX MOJENIEH IIPOLECCOB U
SIBJICHUM PEaJIbHOIO MUpa.

Pa3Burtue anropuTMHUECKOro MbIIUIEHHS, HEOOX0AUMOT0, B YACTHOCTH, /ISl OCBOEHUS Kypca HHOPMATUKH, U
OBJIa/ICHUE HABBIKAMHU JIETyKTUBHBIX PACCYXICHUI TAaKKe SBISIOTCS 3a/1a4aMy U3yYCHHS anreOphl.
IIpeoOpa3oBaHue CUMBOJIBHBIX (POPM BHOCUT crielU(UUECKUI BKJIAJ B pa3BUTHE BOOOPAXKEHUS yUaIUXCsl, UX
CIIOCOOHOCTEH K MaTeMaTHYeCKOMY TBOPUECTBY. B OCHOBHOI 1IKOJIE MaTepua rpyninupyeTcs BOKPYT
palLMOHAIbHBIX BBIPAKECHUN.

Coneprxanue paznena «DyHKIIMU» HAIENICHO Ha MOJIyYeHHE MIKOJIbHUKAMU KOHKPETHBIX 3HAHUH O QYHKIUU
KaK BaKHeWIIeH MaTeMaTH4eCKOM MOJIeNHN JJIsl ONIMCAHMS U UCCIIEI0BAHUS Pa3HOOOPA3HBIX MPOLIECCOB.
N3ydenue 3Toro Marepuaia criocoOCTBYET Pa3BUTHIO Y YUAIUXCSl YMEHUS UCIOJIb30BaTh Pa3INYHbIE SI3bIKU
MaTEeMaTHKH (CIIOBECHbIN, CHMBOJINYECKUH, rpauiyecKkuil), BHOCUT BKJIaJ B (JOPMHUPOBAHUE NPEICTABICHUH O
POJIM MATEMATHKHU B PA3BUTUH LIUBUIN3ALUN U KYJIbTYPBI.

Paznen «BepoATHOCTD M CTAaTUCTUKA» — 00s13aTeNIbHbIA KOMIIOHEHT ILIKOJIBHOIO0 00pa30BaHusl, YCUJIUBAOIIUN
ero MPHUKJIAIHOE U MPAKTUIECKOE 3HAUSHHE. DTOT MaTeprual HeoOXOaNM, TIPEXIE BCETo, s (OpMUPOBaHUS Y
yyaiuxcs (yHKIMOHAIBHONW I'PaMOTHOCTH — YMEHUS BOCHPUHUMATh U KPUTUYECKU aHAJIM3UPOBATh
nH(OPMAIHIO, TIPEACTABICHHYIO B Pa3IMYHBIX (POpMax, IOHUMATh BEPOSITHOCTHBIA XapakTep MHOTHX
pEaJIbHBIX 3aBUCUMOCTEH, IPOU3BOAUTH IPOCTEUIINE BEPOSTHOCTHBIE pacuéTsl. M3yueHne ocHOB
KOMOMHATOPHUKH MO3BOJIUT y4allleMycsl OCYLIECTBIATh PACCMOTPEHHE CIIydaeB, Iepedop U MOoACUET uucia
BapHaHTOB, B TOM YKCJIE B IPOCTEUILNX NPUKIIAJHBIX 3a1a4ax.

[Tpu n3ydeHnH CTATUCTUKU M BEPOSTHOCTH 00OTAIIAIOTCS MPEICTABICHUSI O COBPEMEHHOM KapTHHE MHUpPa U
METO/AX €ro ucciieloBaHus, GOpMUpPyeTCss HOHUMAHKUE POJIM CTATUCTUKHM KaK HCTOYHHMKA COLIMATIbHO
3HaYMMOI MH(OPMAIMH U 3aKJIaJBIBAIOTCSI OCHOBBI BEPOSTHOCTHOTO MBILIICHHS.

Co3HarenbHOE OBJIAJICHUE YYallUMHUCS CUCTEMOW anreOpandeckux 3HaAHUM M yMEHHl HeoOXoauMo B
MOBCETHEBHOM JKU3HU JUUIsl U3YUYEHUS CMEXHBIX JUCLUIUIMH U IPOJOKEHHSI 00pa30BaHMUs.
OO0yueHne MaTeMaTHKE B OCHOBHOM IIIKOJIE HAIIPABJIEHO Ha JOCTH)KEHUE CIIEIYIOIINX LeJieil N3ydyeHus:
B HanpaBiieHHH TMYHOCTHOIO Pa3BUTHSL:
- Pa3BuTHE TOrMYECKOro U KPUTUUYECKOTO MBIIIIEHHS, KYIbTYPbl peYH, CIIOCOOHOCTH K YMCTBEHHOMY
JKCIIEPUMEHTY;
- opmupoBaHUe Y ydalUXCsl HHTEIUIEKTYyaTbHON Y€CTHOCTU U 0ObEKTUBHOCTH,
CIIOCOOHOCTH K MPEOJ0JIEHUIO MBICIIUTEIBHBIX CTEPEOTUIIOB, BHITEKAIOIIUX U3 OOBIICHHOTO OIIbITA;
- Bocrimtanne kadecTB JIMYHOCTH, O6€CH€‘II/IB2110HII/IX COIMAJIBHYIO MO6I/IJ'IBHOCTB,
CIOCOOHOCTH MPUHUMATh CAMOCTOSATENbHBIE PELICHMUS;
- q)OpMI/IpOBaHI/ISI Ka4y€CTB MbIIJICHUA, HGO6XOJII/IMBIX IJId aganTanuu B COBpEMCHHOM I/IH(l)OpMaIII/IOHHOM
0OIIIECTBE;
- Pa3BuTHE HHTEpECca K MATEMAaTHYECKOMY TBOPYECTBY M MAaTEMAaTHYECKUX CITIOCOOHOCTEH.
B MeranpenMeTHOM HalpaBiICHUU:
- ®opMUpOBaHUE MTPEJICTABICHUHM 0 MaTEMaTHUKE KaK 4acTH OOIIeUeI0BEYECKOM KyIbTYphl, O 3HAUUMOCTH
MaTeMaTHKHU B Pa3BUTUH LUBUIN3ALUU U COBPEMEHHOTO OOIIECTBA;
- PazButne HpeJICTaBJ'IeHI/Iﬁ O MaTeéMaTHKE KaK (bopMe OIIKMCaHUsA U METOJIC ITO3HAHUA
JeWCTBUTENLHOCTH, CO3/IaHUE YCIOBUM JJIsl MPUOOPETEHHS IEPBOHAYAIBHOTO ONbITA
MaTE€MaTUYCCKOTO MOACITINPOBAHUAA,
- ®opmupoBaHHe OOIIMX CHOCOOOB HMHTEIJICKTYaJIbHOM NESTENbHOCTH, XapaKTEePHBIX Ui MaTeMaTHKH M
SIBJISIIONIAXCS.  OCHOBOM TIO3HABATEIBbHOW KYJIBTYPBI, 3HAUYMMOW JUIA Pa3U4YHBIX Ccdep UeTOBEUYECKOM
NEATEIbHOCTH.
B npeameTHOM HanpaBieHUH:
- OBajieHre MaTeMaTHYECKUMU 3HAHUSMU U YMEHUSIMHU, HEOOXOJJUMBIMH ISt
MPOJOJKEHHUs] OOyueHUsi B CTapuliedl MIKojie WM HMHBIX 00IIe00pa30BaTEIbHBIX YUPEKICHUSAX, H3YyUEHUS
CMCIKHBIX JUCHUIIIINH, TIPUMCHCHUS B HOBCGI[HGBHOﬁ KU3HU,
- Cos3ganue (QyHzameHTa A MaTEeMaTU4eCKOro pa3BUTHs, (OPMHUPOBAHHMA MEXAHU3MOB MBIIIICHHUS,
XapPaKTCPHBIX IJIA MaTeMaTHYEeCKOMN JACATCIIbHOCTH.



3agaun:

npuoOpeTeHne MaTeEMaTHUECKUX 3HAHUN ¥ YMEHU;

OBJIaJICHHE 00OOIEHHBIMU CIIOCO0AMHU MBICIIUTEIILHON, TBOPUECKON JEATEIHLHOCTH;

Pa3BUTHE JIOTUYECKOTO MBIIIJICHUS YUaLUXCSL.

OCBOCHHE KOMITETEHIIHI(y4eOHO-1103HaBaTEIbHON, KOMMYHUKATUBHOM, pE(IIEKCUBHOM,
JUYHOCTHOTO CaMOPa3BUTHsI, UH(HOPMAIIMOHHO-TEXHOJIOTHUECKOH, IICHHOCTHO-CMBICTIOBOH ).

MecTo y4eOHOr0 nmpeaMeTa B y4eOHOM IIaHe

basucHbIii yueOHBIN (00pa3oBaTEeNbHBIN) IJIaH HAa W3Y4YCHHE alreOpbl B 7—9 Kilaccax OCHOBHOM IIIKOJIBI
OTBOJUT 3 4Yaca B HEIENIO C MPOJODKUTENBHOCTRIO 45 MUHYT KaXKA0€ B TEUCHHE KaXIAO0T0 rojga oOydyeHHs,
Bcero 306 wacoB. B paboueit mporpamme miis 7-9 kiaccoB npeaycMotrpeno ais 7,8 kimaccoB 105 gacoB B rog,
g 9 knacca 102 yaca coryiacHO yueOHOMY IUIaHY IIKOJIBI.

B npornecce npoxoxaeHus Matepualia OCyIIeCTBISIETCS TPOMEKYTOUHBIM KOHTPOJIb 3HAHUI U YMEHHI B BHIE
CaMOCTOSITENIbHBIX  pabOT, TECTOBBIX 3aJaHUi, TBOPYECKMX padOT; MO MporpamMme MpeayCMOTPEHbI
TEMaTUYeCKHe KOHTPOJIbHBIE paObOThI, B KOHIIE YU€OHOr0 Tojfla —MTOroBasi KOHTPOJIbHAs paboTa, MUCbMEHHBIH
9K3aMeH B 7-8 Kiaccax.

Jns peanuszanyy AaHHOM TpPOrpaMMBbl MCMONB3YIOTCS y4eOHUKH, BKIOYEHHBIE B [lepedeHb ydueOHUKOB,
PEKOMEH/IOBAaHHBIX JUIsl HUCIOJb30BaHUS B oOpa3oBaTeNbHbIX YyupexnaeHusx P® na 2019-2020 rr. u
cooTBeTCcTBYIOMUX TpeboBanusam OI'OC:

*Anrebpa 7 kmacc: ydeO. ausi oOmIeo0pa3oBaTENbHBIX OPTaHHW3AIMi C TMPUIOKCHHEM HA 3JICKTPOHHOM
nocurene / [KO. H. MakapeiueB, H. I'. Munniokx, K. U. HemkoBa, C. b. CyBopoBa]; non pen. C. A.
TensikoBckoro. — 3 — e u3n. — M.: [IpocBemenue, 2014.

*Anrebpa 8 kiacc: y4eb. s oOmieoOpaszosar. yupexaenuit /[FO. H. MaxkapsiueB, H. I'. Munmiok, K. H.
Hemkos, C.b. CyBoposa]; oz pen. C. A. TensikoBckoro. — 18 — e uzn.- M.: [Ipocsemenue, 2014

*Anrebpa 9 knacc: y4e0. ans obmeoOpasosar. yupexxaenuit / [FO. H. Makaperues, H. I'. Munmoxk, K. U.
Hemkoa, C. b. CyBopoga]; mox pexn. C. A. TenskoBckoro. — 18 — e u3a. — M.: I[Ipocsemenue, 2014

Metoab! 1 GopMbI 00YVUEHUA.

Metoasl 00yUEeHHUs:

|.MeTtoap! opraHu3alyy U OCyIIeCTBIECHUS y4eOHO—TI03HABATENEHOM e TENIbHOCTH
YYAIIUXCA:
1. MeTonsI ciioBecHO# nepeaauu HHGOPMAIIUU U CITYXOBOTO €€ BOCIIPUSATHS:
- pacckas;
- IOKJIaJ] yYUTENs.
2. Metos! HarIsAHOM Tiepeaaun UHPOPMAIIUU U 3PUTETHLHOTO €€ BOCTIPHUSITHS:
- UCTIOJIb30BaHNE KOMIIBIOTEPHBIX TEXHOJIOTHIA;
- WUTIOCTPAIus;
- SKCIIEpUMEHTAJIbHAs 3a/1a4a.
3. Meroapl iepeaaur HHPOPMAILIUU C TIOMOIIBIO TPAKTUYECKOMN JAESITEIIBHOCTHU
- paboTa ¢ TeTpajbio;
- AaHAJIN3 YEPTEKEN, 3aJaHUN.
Il. MeToapl CTUMYTUPOBAHUS U MOTHUBALIUU.
1. OMonoHAIBHEIE:
- IOOLIPEHUS;
- CO3/IaHHME CUTYAIlUU yCTexa.
2. Ilo3HaBaTenbHBIE:
- co3aHue npoOJIeMHON CUTYaIUH.
3. Bonessle:
- IpeIbsBIIEHUE YUeOHBIX TpeOOBaHMIA;
- IPOTHO3UPOBaHUE OyayIIel AesITeNbHOCTH.
4. ConpajgpHbIe:
- CO3/IaHHE€ CUTYaIlUU B3aUMOIIOMOIIIH;
- 3aMHTEPECOBAHHOCTD B pe3yJIbTaTax cBOEH pabOThI.
I1l. MeToabl KOHTPOJI U CAMOKOHTPOJIS:
1. ycTHBIE — POHTAIBHBIN OTIIPOC;



2. MMCbMEHHBIE — CAMOCTOSITEILHBIC U KOHTPOJIbHBIC paGOTBI.

DopMbI O0YUECHUS:
1. nexmus;
2. BUKTOPHHA;
3. urpa.

OCHOBHOE COJEPXAHUE KYPCA

APVOMETHKA
PaunnonanbHble ynciaa. MHOXKECTBO palMOHANbHBIX uKcend. CpaBHEHHE pallMOHAIBHBIX yucel. JlefcTBus c
paroHaabHbIMU yrcnamu. [IpeacTapneHne palmoHaaIbHOTO YUCHA JECSITUYHON TPOObIO.

Pacmpenune MHOXecTBa HaTypasbHBIX YHMCENl 10 MHOXKECTBAa LENbIX. MHOXecTBa LENbIX 4YuCen J0
MHOKECTBA pallMOHaJIbHBIX. PaloHanbHOE YMCIIO KaK OTHOIIEHHWE m / n , rae M — IeJoe YHUCIo, N —
HaTypasibHOe. CTeneHb ¢ LeNbIM Noka3aTteneM. CTeneHu vuca.

HeiicrBuTesnbHbIe Yucaa. KeagparHelii kopeHb U3 uuciia. KopeHb TpeThed CcTeneHu. 3anuch KOpHEH ¢
IIOMOILIbIO CTENEHU C JApoOHbIM mokasareneMm. [loHstue o0 wupparmoHasbHOM uucie. VppalMoHaabHOCTh
Yuciaa ¥ HECOM3MEPUMOCTh CTOPOHBI M JUAaroHanu KBajapara. JlecsTMuHble MPUOMMKEHUS HPPALUOHAIBHBIX
yucel. MHOXECTBO JEHCTBUTENbHBIX YHCEN; IPEACTABICHUE JEHCTBUTENIBHBIX 4YHCET OECKOHEUYHBIMU
JecITUIHbIMU ApoOsiMu. CpaBHEHHE IEHCTBUTEIILHBIX YHCET.

Koopaunarnas npsimas. M300paxenue yncen TOUKaMu KOOpIMHATHON IpsAMON. YUCIIOBbIE TPOMEKYTKH.
N3mepenus, npudanxeHusi, oueHKH. PasmMepsl 00BEKTOB OKpYXarolero Mupa (0T 2JIEMEHTapHBIX YacTULl /10
BcenenHoit), AIMTeNsHOCTh MPOLIECCOB B OKpY)KarolIeM Mupe. BblieneHue MHOXKHUTENS — CTENEHH JEeCSTH B
3anmcH umcia. [Ipuommkéanoe 3HaYeHNe BETMYMHBI, TOYHOCTh NpUOMmKeHus. [IpuKuIka 1 OlleHKa pe3ylibTaToB
BBIYHCIICHUM.

AJI'EBPA

Auredpanyeckue BbIpaxkeHusl. bykBeHHbIE BbIpaXXEHUS (BbIPAKEHUS C IEPEMEHHBIMH). YHCI0BOE 3HaUEHHE
OyKBEHHOI'O BbIpakeHUs. JlomycTHMble 3HAYEHMs MEPEMEHHBIX, BXOIALIMX B alreOpanyecKue BbIPAXKEHUS.
[ToncranoBka BbIpaxeHH BMecTO iepeMeHHBIX. [IpeoOpa3zoBanne OyKBEHHBIX BHIPAYKEHUI HA OCHOBE CBOMCTB
apupmeTnyeckux neictBuil. PaBeHcTBO OyKkBEHHBIX BbIpaxkeHHH. TOXKIECTBO, J0KA3aTENbCTBO TOXKIECTB.
ToxnectBeHHble npeoOpa3oBanusi. CTeneHb ¢ HaTypallbHbIM IOKa3zareneM U e€ cBoiictBa. IIpeobpazoBanus
BBIPAXCHUH, COJAEPKAIIMX CTENEHU C HATypalbHBIM INoKa3aTteneM. OIHOWIeHbl U MHOrowieHsl. CTeneHb
MHOroujeHa. MHOrouieHbsl W JEWCTBUS HaJl HUMH: CIOKEHHE, BBIUMTAHUE, YMHOXXEHHE MHOTOUJICHOB.
®opMyIbl COKpPAIEHHOTO YMHOXEHMS: KBaJpaT CyMMbI M KBaJpaT Pa3HOCTH, U KyO CyMMbI KyO Pa3HOCTH.
®opmyna pa3HOCTH KBajapaToB, ¢opMylia CyMMbl KyOOB M pa3HocTu KyOoB. IIpeoOpas3oBanue 1esnoro
BBIP@)XEHUSI B MHOTOWwIeH. Pa3noXeHne MHOTOWIEHOB HA MHOMKUTENU: BBIHECEHHE OOIIEro MHOXHTENS 3a
CKOOKH, TpyIIIUPOBKa, IPUMEHEHHE (POPMYI COKPAIIEHHOTO YMHOXKEHU. MHOTOUsIeHbI C OJJHOW NEPEeMEHHOM.
Kopenp MHorowiena. KBajgpaTHbli TpEXuieH; pa3joXKEHUE KBaJpaTHOIO TPEXUYIEHA HA MHOXKHUTEIH.
Brinenenne momHOTO KBaapaTa B KBaApaTHOM TpexwieHe AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO
anredpandeckoit 1pobu. CokpatieHue apodeil. Anredpandeckue IpoOH W AEHCTBHS HajJ HHUMH: CIOKEHHE,
BbIUWTAaHUE, YMHOXKEHUE, JIeJIeHne anredpanyeckux apoOei. JomycTrumble 3HaYeHUs IEPEMEHHBIX B JIPOOHO-
paloHaIbHBIX BhIpaKeHUAX. CTENEHD C LEBIM NIOKa3aTeNIeM U €€ CBOWCTBA. PalimoHanpHbIe BBIPAXKEHUS U UX
npeoOpa3oBanud. JlokazaTenbcTBo ToxIecTB. KBanparHble kKopHH. ApupMeTHUYECKH KBaJIpaTHbBI KOPEHb.
CBoiicTBa apu(pMeTHYECKUX KBaJApaTHBIX KOpPHEH M HX MpHUMEHEHHEe K MpeoOpa3oBaHUIO YHCIOBBIX
BbIpaX€HUI U BblYMcIeHUsM. [IpeoOpa3oBaHre BbIpak€HUHM, COEpKALIUX KBAaJIpaTHbIE KOPHU: YMHOXEHUE,
JICICHUE, BBIHECEHWE MHOXMWTENSA W3-TI0J 3HAaKa KOpHS, BHECEHHWE MHOMUTENS INOJ 3HAK KOPHSL.
[IpeoOpa3oBanue BbIpaxeHHH, COEepPIKALIUX 3HAK MOTYJIS.

YpaBHeHus. [lonsiTe ypaBHeHUs W KOpHsA ypaBHeHus. OOnacTh ompejelieHuss ypaBHeHUs (00sacTh
JONYCTUMBIX 3HA4EHWH INEPEMEHHOMN). YpaBHeHME ¢ onHON nepemeHHoW. Kopenwb ypaBHeHus. UmucnoBoe
paBeHcTBO. CBoOMCTBa 4YHCIOBBIX pPaBEHCTB. PaBeHCTBO C mepeMeHHOW. PaBHOCHIIBHOCTH YpaBHEHMIA.
JIuneliHoe ypaBHeHHe. PenieHue IIMHEHWHBIX YpaBHEHUM. KBangpatHoe ypaBHeHHe: ¢opMyna KOpHEH
KBaJpaTHOrO ypaBHEHMs. HemonHble KBagpaTHble ypaBHEHMs. JIMCKPUMHHAHT KBAJpPaTHOTO YpPaBHEHUS.
Teopema Buera. Teopema, oOpatHast Teopeme Buera. Pemienue KBaapaTHBIX YpaBHEHH: HCHOJIb30BAHUE
GbopMynbl U1 HAaXOXIEHUS KOpHEH, rpaduueckuii MeTo] peleHHs], pa3jiokKeHWe Ha MHOXKHUTEIH, 1Moa0op
KOpHEM C HCII0JIb30BaHUEM TeopeMbl Buera. KonnuecTBo KopHeEl KBaJpaTHOTO YpaBHEHHUS B 3aBUCUMOCTHU OT
€ro JIUCKpUMHUHAHTA. bUKBajpaTHble ypaBHEHMS. PellleHHe YypaBHEHUMW, CBOJAIIUXCS K JIMHEHHBIM U



KBaJpaTHbIM. PerieHue panuoHaJbHBIX ypaBHEHUMW. lIpumepsl pemieHuss ypaBHEHMU TPETbed W 4ETBEPTOU
creneHei. ParmoHanbHple KOPHU MHOTOWICHOB C IebIMU KodddumnmenTamu. Pemenne npocreidmmx ApooHo-
JMHEWHBIX ypaBHEHHH Perienne IpoOHO-pallMOHAIBHBIX YpaBHEHUI. MeTo/bl pelieHusl ypaBHEHUH: METO b
PaBHOCWIBHBIX IIPeoOpa3oBaHUM, METOJ 3aMEHbl NEPEMEHHOH, Pa3JIoKEeHHs Ha MHOXKHUTEIH, TpaduuecKkuii
Mmetoa. Micnonp3oBanue cBOMCTB (DYHKIMA TPH PELICHUN YPaBHEHUH.

[Ipocreiiine UppaLMOHAIbHBIC YPaBHeHUs Buja [ f (x)=a, \/ f(x)= \/ g(x) . YpaBHeHus Buna x"=a

WuTepnperanus pesynabTara, oro0p perennii. OcHoBHas Teopema anreopsl (0e3 1oka3aTeabcTBa). Y paBHEHHUE
C HECKOJIbBKMMH IIE€PEMEHHBIMU. YPaBHEHHME C JBYMs IIEPEMEHHBIMHU, PCIICHHE YPAaBHEHHS C JBYyMs
IEpEeMEHHBIMHU. JIMHENHHOE ypaBHEHHE C JBYMs IIEPEMEHHBIMH, IPUMEPHI PELICHMsS YPaBHEHHH B IICJIBIX
yucnax. [lpsimMasg kak rpaduueckas MHTEPIpETalUs JIHMHEWHOTO YpPaBHEHUS C JABYMS II€PEMEHHBIMHU.
VpaBHenuss u ux cucteMbl. llonarue cucrembl ypaBHeHuW. Pemienue cucremsl ypaBHeHuil. Cucrema
YpaBHEHUU C JIByMs TEPEMEHHbIMU. PaBHOCHMIBHOCTH CHCTEM YypaBHEHUH. CHCTEMBbI JBYX JIMHEHHBIX
YPaBHEHHH € JBYMsI IEpEMEHHBIMU. MEeTOIbI pELICHHs CUCTEM JIMHEWHBIX YPAaBHEHUH C ABYMs IIEPEMEHHBIMU:
rpadMUecKuii METOJ, METOJl CIOXKEHHs, METOJA IOJCTAaHOBKU. I[IpuMepsl perieHus: HETMHEWHBIX CHCTEM.
CocraBieHue ypaBHEHMM M HMX CUCTEM IO yciaoBHAM 3azad. llepexom oT cioBecHOM (HOpMYIHMPOBKU
COOTHOILICHUN MEXIy BeIMUYMHAMU K anreOpandeckoid. PemieHne TEKCTOBBIX 3ajad airedpandeckum
cnocoboM. ['paduueckas MHTEpHpeTaLUs YpaBHEHUS C IBYMs IepeMEeHHbIMU. [ pauk TMHEHHOT0 ypaBHEHUS
C IBYMs TIEPEMEHHBIMHU; YTJIOBOH KOA((UIMEHT NPSMOW; YCIOBHE MapajUIeTbHOCTH HpAMbIX. ['paduku
NPOCTEHIINX HEIMHEHHBIX ypaBHEHMM: mapaloia, runepOoiia, OKpYKHOCTb. ['paduyeckas MHTEepHpeTarys
CUCTEM YypAaBHEHUN C JBYMs INepeMeHHbIMU.JIMHelHOe ypaBHeHHE ¢ mnapamerpoM. KosmmuecTtBo KopHen
JMHEHMHOro ypaBHEHUs. PellleHue JMHENHBIX YpaBHEHHH ¢ mapameTpoM. CHCTEMbI JUHEHHBIX YPaBHEHHH C
napamerpoM. KBagparuslie ypaBHEHUS ¢ IapamMeTpoM

Hepasencrsa. YucnoBble HEpaBeHCTBA M MX cBoiicTBa. [IpoBepka clpaBeaMBOCTH HEPABEHCTB IIPU
3aJlaHHBIX 3HAYEHUsX nepeMeHHbIX. HepaBeHcTBO ¢ oaHOM nepemeHHOM. Pemenue HepaBeHcTBa. CTporue u
HecTporue HepaBeHcTBa. O61acTh onpeseneHust HepaBeHcTBa (00J1acTh JOMYCTUMBIX 3HAUEHUH IIEpEMEHHOM ).
PaBHOCWIIBHOCTE HepaBeHCTB. JIMHEHHBIE HEpaBEeHCTBA C OJHOM II€peMEHHOH. PemieHue JMHEMHBIX
HepaBeHCTB. KBaspaTHble HEPABEHCTBA M €ro pelleHusd. PenieHune KBaapaTHBIX HEPABEHCTB: HUCIOJIb30BAHUE
CBOMCTB U rpadvika KBaApaTUYHON (QYHKIIMH, METO/I MHTEPBAJIOB. 3aIIUCh PELICHUS KBaIpaTHOI'O HEPABEHCTBA.
[Tpumeps! pereHus IpoOHO-TMHEHHBIX HEPaBEHCTB. PerieHue Henablx U ApoOHO-pallMOHATIBHBIX HEPABEHCTB
METOJIOM HMHTEpBalOB. JlOKa3aTeNbCTBO UMCIIOBBIX U airedpanyeckux HepaBeHCTB. CHUCTEMBI HEPABEHCTB C
OHOM IepeMeHHOM. HepaBeHcTBa M MX CUCTEMBI. PaBHOCHIIBHOCTH CHUCTEM HEpaBEHCTB. Pemienue cucrem
HEPAaBEHCTB C OJIHOM MEPEMEHHOM: TMHENHBIX, KBaJIpaTHBIX. 300pakeHne pelieHns CUCTEMbl HEPaBEHCTB Ha
YHUCJIOBOW MpPSAMOW. 3alMCh PEIICHUs CUCTEMBI HEpaBeHCTB. COCTaBICHME HEPABEHCTB M MX CUCTEM II0
yclioBusAM 3ajad. ['paduyeckas HHTEpIpeTalus HEPABEHCTB € ABYMS HEU3BECTHBIMH U UX CHCTEM.

GYHKIN

OcHoBHbIE OHATHS. 3aBUCUMOCTH Mexay BennuuHamu. [lonsatue pynkuun. CrnocoObl 3agaHus
GbyHKUMN: aHATUTUYECKUH, Tpaduueckuil, Tabanunblil. ['paduk ¢pyHkuun YreHune u noctpoeHue rpaduxkon
¢bynkuuid. O6sacTb onpeaeraeHns U MHOXKECTBO 3HaueHU GpyHKIuu. CBONCTBa (QyHKIMHA, UX 0TOOpaXkeHne Ha
rpaduke. [Ipumepbl YUCIOBBIX (PYHKIUH, TOTY4aeMbIX B IIPOLIECCE UCCIEA0BAHMS PA3TUYHbBIX PeabHbIX
MIPOIIECCOB: KoyieOaHue, MTOKa3aTeIbHBIA POCT U PEIICHHS 3a1a4. 3HaueHue QyHKIUU B Touke. CBOMCTBA
GbyHKIMA: 00JIaCTh ONpeAeTIeHNs, MHOXKECTBO 3HAYSHUH, HYJIU, TIPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
YETHOCTH/HEUETHOCTD, IPOMEKYTKH BO3pacTaHMsI U yObIBaHUS, HAUOOJIbIIIEe U HAUMEHbILIEE 3HAUCHHUS.
Uccnenoanue ¢yakuuu no e€ rpaduky. [IpeacraBnenue o6 acumnrorax. HempepbBHOCTH HyHKIIUH.
Kycouno - 3aanHble QyHKIUH.

YucaoBble PyHKUMH. DiieMeHTapHbIe (YHKIIUH: JIMHEWHAs, KBaApaTHYHAs, MHOTOWICH, IPOOHO-ITHHEITHAS,
creneHHast. OyHKIIMHU, ONMUCHIBAIOIINE MPSIMYIO0 U 00PAaTHYIO MPOMOPIUOHAIBHBIE 3aBUCUMOCTH, UX I'padUKu U
cBoiicTBa. CBolicTBa U rpaduk JuHeHHOW QyHKUIMU. YTI0BON KoadduueHT npsiMoil. Pacnonoxxenue rpaduka
JTUHEWHOW (YHKIMU B 3aBHCHUMOCTH OT €€ yriioBoro ko3dduuuenta m cpobomHoro uwiena. HaxoxneHue
KOX(Q(QHUIHUEHTOB JUHEHHONW (DYHKIMM IO 3aJlaHHBIM YCIOBUSAM: IPOXOXKICHHE MPSIMOI uepe3 JIBe TOUKU C
3alaHHBIMUA KOOPAMHATAMM, IIPOXO0XKIACHUE IIPSIMOU Yepe3 JaHHYIO TOUKY U MapaJuIeIbHOM JaHHOU IIPSIMOIA.
Ksagparnunas ¢ynkums, e€ rpadux(mapaboma) wu cBoicTtBa. KoopauHatel BepmMHBI MapadoJibl, OCh



cummetpun. [Toctpoenne rpaduka kBaapatuyHoOM (QyHKIMM 1O Toukam. HaxoxneHue Hynel KBaapaTUIHOMN
(GYHKLINMH, MHOKECTBA 3HAYEHUH, TPOMEKYTKOB 3HAKOIIOCTOSHCTBA, IPOMEKYTKOB MOHOTOHHOCTH. CBoOMcTBa

k .
byHKIMN Y = < I'unepOona. CreneHHble GYHKINU C HATYPAIbHBIMU MTOKAa3aTeNsIMH, UX Tpa(UKH U CBOMCTBA.

IIpeobpasoBanue rpaduka pynkimu y = f(x) mna nocrpoenns rpapuxos Gynkuuii Buga y =af (kx+b)+c.
[MTapannenbHplii nepeHOC TPagHUKOB BIOIb OCEH KOOPAWHAT U CUMMETPHUSI OTHOCUTEIBHO OCEH.

I'paduku pynkumii y = a+Lb , Y= JX, y= Ix, y= |x| . Ucnionb3oBanue cBONUCTB (QYHKIIUIN IPU pEIICHUN
X+

TCKCTOBBIX, (1)I/I3I/I‘ICCKI/IX U rCOMCTPUUCCKHUX 3a/1ay.

N3o06pakenue yncesn o4kaMu KOOPAMHATHOW mpsiMoid. ['eomeTpuueckuii cMbICI MOAYNsa uucia. YucioBsie
MIPOMEXYTKH: UHTEPBAJL, OTPE30K, JIyd. DopMysia pacCTOSAHMS MEXAY TOUKAMU KOOPAUHATHON MIPSIMOIA.

JlekapTOBbl KOOpPAMHATBI Ha IUIOCKOCTH; KOOpPAMHATBHI TOYKU. DopMHpoBaHWE NPEACTABICHUN O
METaINpeAMETHOM TOHATUU «KOOpAuMHATh» KoopauHaTel cepennHbl oTpe3ka. Dopmyrna pacCTOSHUSA MEXIY
JIBYMSI TOYKaAMH TUIOCKOCTH. Y PaBHEHHE MPSAMOM, yIIIOBOH KO3(PPUIMEHT MPSIMOH, YCIOBHE NapauIeTbHOCTH
NPsMBIX. YpaBHEHHE OKPYKHOCTHU C IIGHTPOM B Hayalie KOOpAMHAT U B JH000H 3aJaHHON TOYKE.
I'paduueckas wHTEpHIpeTanusi ypaBHEHWH C JByMs IEPEMEHHBIMH M WX CHCTEM, HEPaBEHCTB C ABYMS
MIEPEMEHHBIMU U UX CUCTEM.

YucaoBble mociaenoBareqbHOCTH. [loHATHE  4yMCHIOBOM — MOCHEAOBATENBHOCTH.  YHCIOBBIE
nocienoBarenbHOCTH. [IpuMepsl YHMCIOBBIX MOCIIENOBAaTeIbHOCTEW. beckoHeuHble MOCIen0BaTeNbHOCTH.
3amanue IMOCIeIOBaTeILHOCTH PEKYPPEHTHOH (opmynoir U ¢GopmMynold n-ro wieHa. ApudpMmeTHdecKas u
reomeTpuyeckas nporpeccuu. @opMmyisl n-ro wieHa apupMETHUECKON U TeOMETPUYECKON MTPOrPecCruid, CyMMBI
N mepBeix wieHoB. Cymma OeckoHeuHO YyOBIBaromed reomeTpudeckord mporpeccun. Cxopsmiascs
reomeTpuyeckas mporpeccus. [loHsitue o MeTome MaremMarnyecko WHAYKUUU. M3o0pakeHue 4YJIeHOB
apuMEeTHYECKO W TEOMETPUYECKOH TMPOTPECCUi TOYKAMHU KOOPIWHATHON TUIOCKOCTH. JIMHEWHBIM u
3KCIIOHEHUUANIbHBIN pOoCT. ClI0KHBIE ITPOLICHTBHI.

Penrenue TekcTOBBIX 337124

Pemienune TekcToBBIX 3a/1a4 apudMeTHUecKuM criocodboM. Mcnonb3oBanue Tabnul, cxeM, YepTeelt, pyrux
CPeACTB TPEACTABICHUS JAaHHBIX IIPH PEIICHWH 3aJa4d. AHAIN3 BO3MOXKHBIX CHTYyallMii B3aMMHOTO
pacroyio’keHusi 0ObEKTOB MPH UX JIBUKEHHUH, COOTHOLIEHHUS 00BEMOB BBINMOIHAEMBIX pabOT MPH COBMECTHOM
paborte. Pemenue 3a1a4 Ha HaX0XKJEHNUE YaCTH YUCIIA M YHCJIA MO €ro JacTu. Pemenne 3a1ay Ha MPOLEHTHI U
nonu. [IpumeHeHue mporopiuil mpu pemeHuH 3anad. PemeHue joruueckux 3anad. PemieHue jgoruyeckux
3aja4 ¢ nomoluelo rpadoB, Tadbmul. OCHOBHBIE METOABI PEHICHHUS TEKCTOBBIX 3alady: apuPpMETHUECKUM,
anreOpandeckuii, nepebop BapuaHToB. IlepBHYHBIE mpeacTaBIeHUS O APYTUX MeETOAax peLIeHus 3anady
(reomeTpuueckue U rpaduuecKue METOIbI).

BEPOATHOCTD U CTATUCTHUKA

OmnucaresbHas cratucruka. IlpeacraBieHue TaHHBIX, MX YHUCIOBBIE XapakTepucTHKHU. l[IpencraBinenue
JAHHBIX B BUJe Tabuul, nuarpamm, rpadukos. CiyuyailHas U3MEHYMBOCTh. MIHTEpIIpeTanusi CTaTUCTUYECKUX
JaHHBIX U X XapakTepucTUK. CTaTUCTUYECKUE XapaKTepUCTHUKU HaOOpa JaHHBIX: cpeaHee apupMeTudecKoe,
Me/MaHa, HauboJsiplee ¥ HauMeHbllee 3HaueHus. [IpencraBienue o BEIOOPOYHOM UCCIIEIOBAHHH.

Cay4aiinble coObITHS U BepOATHOCTh. [[oHSATHE O CcilydallHOM OMbITE M CiydailHOM coObiTuH. CiydaifHbie
COOBITHSL U BeposATHOCTh. CiydaiHblii BBIOOp, BBIOOPOYHBIE HCCIENOBaHMs. BbIUKciIeHHEe BEpOSITHOCTEH.
Ucneitanus beprymm. Crny4daliHble BEIMYHMHBI M HMX XapaKTEPUCTHKU. YacToTa M BEPOSITHOCTh. 3aKOH
Oonpmnx yucen. OLEHKa BEPOSITHOCTEH HACTYIUICHHsS] COOBITMH B NMPOCTEHIINX MPAKTHUYECKUX CUTYaLUsX.
Yacrota ciydailHOro coObiTus. CTaTUCTUYECKHM TOAXOJ K TIOHATHIO BEpOATHOCTH. BepositHocTH
MPOTHBOMOJOXKHBIX CcOObITHH. He3aBucumble coOBITHS. YMHOXEHHME BEpOSATHOCTEH. JlocToBepHbIE H
HEBO3MOJKHBIE COOBITHSI. PABHOBO3MOKHOCTE coObITHH. Kitaccudyeckoe onpesieieHre BEpOSTHOCTH.

KomoOunaropuka. Ilepebop BapuaHTOB W DJIEMEHTHl KOMOMHATOPWUKH. PerieHrne KOMOMHATOPHBIX 3ajad
nepebopom BapuanTtoB. KomOnHaTOpHOE MpaBmiio yMHOKeHUs. [lepecTaHOBKM U (pakTOpHa.

JIOTUIKA U MHOXXECTBA



TeopeTuKko-MHOKeCTBEHHbIE  NMOHATHS. MHOXECTBO, 3JEMEHT MHOXXECTBAa. 3aJaHWe  MHOXXECTB
MEPEUUCICHUEM JJIEMEHTOB, XapaKTEPUCTHYECKHM CBOMCTBOM. CTaHIapTHBIE OOO3HAYEHHS YHCIOBBIX
MHOkecTB. [lyctoe MHOXkecTBO u ero ob6osHaueHue. llogmHOxecTBO. OOBEIMHEHHE M IIEpPECCUCHUE
MHOXXECTB, Pa3HOCTh MHOXECTB. MIUTIOCTpanusi OTHOIICHHH MEXIy MHOXKECTBAMHU C IOMOILNBIO JHarpaMm
Olinepa — BenHa.

JyieMeHTHI JIOTHKH. [IoHATHE O PaBHOCHIBHOCTH, CJIEIOBAHUH, YIIOTPEOICHUE JIOTHYECKHUX CBSI30K ec/iu
wery MO ..., 8 MOM U MONLKO 8 MOM Clyyde, TOTUUECKUE CBSI3KU U, UTU.

MATEMATUKA B ICTOPUYECKOM PA3BUTHUIA

Hctopus (opMupoBaHUs MOHATHS YHUCIA: HATypalbHbIE YHUCIA, IPOOH, HEAOCTATOUYHOCTh PAIMOHAIBHBIX
YuCceN JJi FEOMETPUUECKUX U3MEPEHU, UppaloHalbHbIe yncia. CTapuHHbIE CUCTEMBI 3arucu yucen. Jpobu
B BaBunone, Erunre, Pume. OTkpbiTue aecaTHuHbIX ApoOeit. CtapuHHbie cucTeMbl Mep. JlecsTuunbie ApoOu u
MeTtpuueckas cucteMa Mep. [losiBienue oTpuuarenbHbiX yncen u Hyns. JI. Marauukui. JI. Dinep.

3apoxaeHue anreOpbl B Henpax apupMetuku. Anb-Xopesmu. Poxnenue OykBeHHOW cuMBOJMKH. [1.
®depma, O. Buer, P. Jlekapt. Hcropust Borpoca 0 HaxoxaeHUH (HopMys KOpHEH anreOpandecKux ypaBHCHHH,
HEpa3pelumMoCTh B paJiuKaliax ypaBHEHUH crerneHu, Oombiiel deteipéx. H. Taprames, [[x. Kapmano, H. X.
Abens, 3. ['anya.

N300perenne Merona KOOPAMHAT, IO3BOJISIONIETO NEPEBOJUTH I'E€OMETPUUECKHE OOBEKThI Ha S3BIK
anreopsl. P. Jlekapt u I1. ®@epma. [Ipumepbl pa3udHbIX CUCTEM KOOPIUHAT Ha TUIOCKOCTH.

3amavya Jleonmapno Iluzanckoro (PuboHawum) o Kposimkax, uncia dubonaudw. 3ajada O MIAXMATHOM
JOCKE.

Hcroku Teopun BEpOSATHOCTEN: CTPAXOBOE J1€10, a3apTHbie urpel. II. ®epma u b. Ilackans. f. bepHymn.
A. H. Konmoropos.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMA YYEBHOI'O ITPEJIMETA

[Tporpamma oGecrieunBaeT JOCTHKEHHE CIETYIONNX PE3YJIbTATOB OCBOCHHS 00pa30BaTEIbHON MPOTPAMMBI
OCHOBHOT'0 00IIIeT0 00pa30BaHMUs:

JUYHOCMHbLE:

1) chopMHUPOBAHHOCTH OTBETCTBEHHOT'O OTHOLIEHUS K YIEHHIO, TOTOBHOCTh U CHOCOOHOCTH 00yYaromuxcs K
CaMOPa3BUTHIO U CaMOOOPA30BAHNIO HA OCHOBE MOTHBAIMK K 00yYEHHIO U TO3HAHUIO, BBIOOPY JNalbHENIIEro
oOpa3oBaHus Ha 6a3e OPUEHTHPOBKH B MHpe npodeccrii u mpoecCHOHATBHBIX PEANOYTEHIH, 0CO3HAHHOMY
MOCTPOSHUIO HHAMBUIYaTbHOI 00pa30BaTebHOM TPAEKTOPUH C YUETOM YCTOMUMBBIX TO3HABATEIBHBIX
WHTEPECOB;

2) cOpMHPOBAHHOCTH IIEIOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOLLECTBEHHOW MPaKTUKU;

3) copMHUPOBAaHHOCTh KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHUH U COTPYIHUYECTBE CO CBEPCTHUKAMU,
CTapIIMMH U MJIQIIIINMH, B 00pa30oBaTeIbHOM, OOIIECTBEHHO MOJIE3HON, yueOHO-UCCIIeIOBATEIbCKOM,
TBOPYECKOH M JPYTUX BUAX JEATEIbHOCTH;

4) yMeHHe SCHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICITH B YCTHOM M MUCBMEHHON pedH, TOHUMATh CMBICIT
MIOCTaBJICHHOW 3aJ]auy, BEICTPaMBaTh apr'yMEHTALUIO, IPUBOIUTH IPUMEPHI U KOHTPIPUMEDHI;

5) mpeAcTaBIeHNE O MaTEMAaTUUECKON HayKe Kak chepe 4eoBeuecKou esaTeTbHOCTH, 00 dTanax e€ pa3BUTHS,
0 e€ 3HAYMMOCTH U1 Pa3BUTHS LIUBUIIN3AINH;

6) KPUTUIHOCTH MBIIIICHHSI, yMEHUE PAcIIO3HABATh JIOTHUECKH HEKOPPEKTHBIE BHICKA3BIBAHUS, OTIIMYATh
TUIIOTE3Y OT (aKTa;

7) KpeaTUBHOCTH MBIIUICHUS, HHAITUATABA, HAXOJYNBOCTh, AKTHBHOCTH ITPH PEIICHUN aITeOpandecKux 3a/1ad;
8) yMeHHe KOHTPOJIMPOBATH MPOIIECC U pe3yabTaT yueOHOM MaTeMaTHUECKO eI TeTbHOCTH;

9) crTOCOOHOCTH K AMOIIMOHATHFHOMY BOCTIPHSITHIO MAaTEMaTHIECKUX OOBEKTOB, 3aj1a4, PeIICHHH,
pacCyKJICHUM.

MemanpeomemHule.

1) yMeHHe caMOCTOSATENbHO MJIAHUPOBATh AJIbTEPHATUBHBIE YTH JTOCTHKEHUS 11eJIeH, 0CO3HaHHO BHIOUPATh
Haubosee 3 pexkTUBHBIE CLIOCOOBI pelIeHHs Y4eOHbIX U TT03HABaTEIbHBIX 3aa4;

2) yMeHHEe OCYIIECTBIATh KOHTPOJIb [0 PE3yIbTATY U MO CIOCO0Y NeHCTBUS Ha YPOBHE MTPOU3BOIBHOTO
BHHUMaHUS U BHOCUTh HEOOXOUMbIE KOPPEKTUBBI;

3) ymMeHHe aIeKBaTHO OIICHUBAThH MPABMIBHOCTD WM OUTMOOYHOCTH BBHINIOJHEHUS y4eOHOM 3a1aun, eé
O00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ peIIeHNUS;



4) oco3HaHHOE BIIA/ICHUE JIOTHYECKUMU JICHCTBUAMU OIPECIICHUS TOHATHIA, 0000IEHHs, YCTAHOBICHHS
aHAJIOTMH, KJaccu(UKalMK Ha OCHOBE CaMOCTOSITENIbHOIO BEIOOpa OCHOBAHUI U KPUTEPHEB, YCTAaHOBJIEHUS
POAO-BUIOBBIX CBA3EH;

5) yMeHMe ycTaHaBJIMBaTh IPUYUHHO-CIIEJCTBEHHBIE CBSI3U; CTPOUTH JIOTUYECKOE PACCYKICHHUE,
YMO3aK/I4YeHNUEe (MHAYKTUBHOE, I€AYKTUBHOE U 110 aHAJIOTUH) U BBIBOJBI;

6) yMeHMe cO3/1aBaTh, IPUMEHATh U IIPe0Opa30BbIBATh 3HAKOBOCUMBOIMYECKHE CPEJCTBA, MOJIEIIU U CXEMBI
JUI pellieHus1 y4eOHbIX U [T03HABATENIbHbIX 33/1a4;

7) yMeHHE OpraHU30BbIBaTh Y4eOHOE COTPYAHUYECTBO U COBMECTHYIO AEATEIBHOCTD C YUUTEIIEM U
CBEpCTHHKAMMU: OTIPENENATh LENIU, paclpeaeieHne GyHKIUN 1 posiel y4acTHUKOB, B3aUMOICHCTBHE U 00IIne
Croco0bl paboThl; yMeHUE paboTaTh B IPYIIE: HAXOAUThH O0IIee pelIeHne U pa3periaTh KOH(MIUKTHI

Ha OCHOBE COTJIaCOBaHUS MO3UIUI U y4€Ta HHTEPECOB; CIyIIaTh NapTHEPA; (OPMYIHPOBATH,
apryMEHTHUPOBATh U OTCTauBaTh CBOE MHEHUE;

8) copMuUpOBaHHOCTH Y4€OHOM U 0OIIETIONH30BATEILCKONH KOMITIETEHTHOCTH B 00JIACTH UCTIOIH30BaAHUS
MH(pOPMaITMOHHO-KOMMYHUKAIIMOHHBIX TexHoyoruil (MK T-koMIieTeHTHOCTH);

_9) nepBoHayanbHBIC MPEACTABICHUS 00 HJIEAX U O METOJIaX MATEMAaTUKU KaK 00 YHUBEPCAIIbHOM SI3bIKE HAYKH
U TEXHUKH, O CPEACTBE MOAEIUPOBAHUS SIBJICHUN U IIPOLIECCOB;

10) ymeHue BUAETh MaTEMaTHUECKYIO 3a/1a4y B KOHTEKCTE IPOOJIEMHOM CUTyalluy B IPYTUX AMCLUUIUIMHAX, B
OKPY>KaIOIlEH KU3HU;

11) ymeHne HaXOUTh B PA3IMYHBIX HCTOUHUKAX HHPOPMALINIO, HEOOXOIUMYIO /ISl pEIICHUS
MaTeMaTHYeCKUX MPpo0JIeM, U IPEACTaBIATh €€ B MOHATHON (hopMe; IPUHUMATh PEIlIEHUE B YCIOBHSIX
HETIOJHOM U N30BITOYHOM, TOYHOW ¥ BEPOSATHOCTHOW MH(POPMALINH;

12) ymMeHune NOHMMAaTh ¥ UCIOIb30BATh MATEMaTHUECKUE CPE/ICTBA HAMVIATHOCTH (PUCYHKH, YEPTEKU, CXEMBI U
Ip.) s WITOCTPALUY, HHTEPIIPETAallu, apryMEHTalUH;

13) ymeHue BBIABUIaTh TUIOTE3bl IPU PELICHUH YUeOHBIX 3a/1a4 U IOHUMATh HE0OX0IUMOCTh UX IPOBEPKHU;
14) ymeHne IpUMEHATh MHIYKTUBHBIEC U JICYKTUBHBIE CIIOCOOBI PACCYKICHHUN, BUIETh Pa3IMYHbIE CTPATETHU
peleHns 3a1ay;

15) noHnMaHue CyIIHOCTH AITOPUTMUYECKUX MPEAMTUCAHUNA U YMEHUE ACHCTBOBATh B COOTBETCTBUU C
IIPEI0KEHHBIM aJITOPUTMOM,;

16) ymeHue caMoCTOSTENbHO CTaBUTh 1€JIN, BEIOUPATh U CO37aBaTh aJlFOPUTMBI JJIsl PEIIEHUS] y4eOHbIX
MaTeMaTHYeCKUX Mpooiiem;

17) ymeHue mi1aHupoBaTh U OCYIIECTBIATH A€ATEIbHOCTD, HAIIPABJIEHHYIO HA pellIeHue 3a1a4
HCCIJIEIOBATENIBCKOTO XapakTepa.

npeomemuule:

1) ymenue paboTaTh ¢ MAaTEMaTHYECKUM TEKCTOM (CTPYKTYPHUPOBaHUE, U3BIICUEHUE HEOOXOAUMOI
nH(pOpMalKn), TOYHO ¥ TPAMOTHO BbIpaXkaTh CBOU MBICIU B YCTHOM U MUCbMEHHOW peuu, IPUMEHSS
MaTEMaTHYECKYI0 TEPMUHOJIOTHIO M CUMBOJIMKY, UCIIOJIB30BAaTh PA3JIMUHBIC S3bIKM MaTEMATHKH (CIIOBEC-
HBIM, CHMBOJINYECKUH, rpapuueckuii), 000CHOBBIBATh CYK/I€HHUS, IPOBOANUTD KJIACCU(PUKALINIO, TOKA3bIBATh
MaTEMaTHUYECKHUE YTBEPKACHHUS,

2) BnasieHue 6a30BbIM NOHATUIHBIM allapaToM: UMETh IPECTaBICHNUE O YUCIIE, BIa/IEHUE CUMBOJIbHBIM
S3BIKOM aJIreOphl, 3HAHUE HJIEMEHTAPHBIX (PYHKIMOHAIBHBIX 3aBUCUMOCTEH, (hopMupoBaHHe MPECTaBICHUN O
CTaTHUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIbHOM MHUPE U O Pa3IMYHbIX CIOC00axX X M3Y4YeHHUs, 00
0COOEHHOCTSIX BBIBOJIOB U MPOTHO30B, HOCSIIIIUX BEPOSTHOCTHBIN XapakTep;

3) yMeHue BBINOJIHATH anredpanyeckrue npeodpa3oBaHus pallMOHATIbHBIX BEIPAKEHUH, IPUMEHATh UX JJIs
peleHus yueOHbIX MaTeMaTHUECKUX 3a]1a4 U 3a/1a4, BO3HUKAIOIINUX B CMEKHBIX y4eOHBIX MpeIMeTax;

4) yMeHHe M0JIb30BaThCsl MaTEMaTHUYECKUMH (POPMYJIaMH U CAMOCTOSITENIBHO COCTaBIATh (POPMYJIBI
3aBHCUMOCTEH MEeX]ly BEJTMUMHAMH HAa OCHOBE 00O0OIIEHHUS YACTHBIX CIIy4yaeB U HKCIIEPUMEHTA;

5) yMeHue pemaTh JIMHEHHbIe U KBaJIpaTHbIE YPaBHEHHS M HEPaBEHCTBA, a TAKXKE MPUBOAUMBIE K HUM
ypaBHEHHUs, HEPAaBEHCTBA, CUCTEMBI; IPUMEHSTh I'papuecKue MpeICTaBIeHUs Ul pEIIeHHs U UCCIIeI0OBaHUS
YpaBHEHUI, HEPABEHCTB, CUCTEM; IPUMEHSATH MOJTYUSHHbIE YMEHUS I PeIlIeHus 3a1a4 U3 MaTeMaTHKH,
CMEXKHBIX ITPEIMETOB, IPAKTUKH;

6) oBiazieHNe cUCTEMON (PYHKIIMOHAIBHBIX MOHATHH, (QYHKIIMOHAIBHBIM SI3bIKOM U CUMBOJIMKON, YMEHUE
CTPOUTH TpapuKH (PYHKIHMH, OMUCHIBATh UX CBOWCTBA, UCIOIb30BATh (PYHKIMOHATBHO-TpapuuecKue
MIpe/ICTaBICHMS JIJIsl ONTMCAHUS M aHaJIN3a MaTeMaTUYeCKUX 3a/1a4 M pealbHbIX 3aBUCUMOCTEN;

7) oBa/ieHHEe OCHOBHBIMU CIIOCOOAMU MPEACTABICHUS U aHAIN3a CTATUCTUUECKUX JaHHBIX; YMEHHE pelaTh
3aJ]auu Ha HaX0XKJICHUE YaCTOThl U BEPOSITHOCTHU CIIy4aliHBIX COOBITUH;



8) yMeHue IpUMEHATh U3yYEHHBIE TIOHATHUS, PE3YJIbTaThl U METO/IbI IPU PELIEHUH 3a/1a4 U3 Pa3IndHbIX
pa3zesnoB Kypca, B TOM 4HCIe 3a/a4, He CBOJSIIMXCS K HEIOCPEICTBEHHOMY IIPUMEHEHHIO N3BECTHBIX
AJIITOPUTMOB.

IIVIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA KYPCA AJITEBPBI B 7—9 KITACCAX

PAIIMOHAJIBHBIE UMCJIA

BrInyCcKHMK Hay4YuTCA:

1) noHuMaTh 0COOEHHOCTH ECITUYHON CUCTEMBI CUMCIICHHS;

2) B1aJeTh NOHATUSAMHU, CBA3aHHBIMU C IEJIMMOCTBIO HATYPAJIbHBIX YHUCEIL;

3) BeIpaXkaTh YKCIa B SKBUBAJICHTHBIX (popMax, BEIOMpas Hanbosee MoAX0/SIIyI0 B 3aBUCUMOCTH OT
KOHKPETHOW CUTyalluu;

4) cpaBHUBATh U YIOPSA0YMBATh PALlMOHAIBHBIE YMCIIA;

5) BBINIOJHATH BBIYMCIIEHUS C PALIMOHATIBHBIMH YUCIAMU, COYETask YCTHbIE U MUCbMEHHbIE TPUEMBI
BBIUHCIIEHUM, IPUMEHSTH KaJIbKYJISTOP;

6) KCII0JIb30BaTh MTOHATUS U YMEHHUS, CBSI3aHHbIE C IPONOPLHUOHAIBHOCTIO BEJIMYNH, IPOLEHTAMHU B X0J1€
pelIeHns MaTeMaTUYECKUX 3aa4 U 3a7ad U3 CMEXHbBIX IIPEJAMETOB, BBIIIOJIHATH HECIOKHbIE IPAKTUUECKUE
pacyEThI.

BbInyCKHUK TOTyYUT BO3MOYKHOCTbD:

7) O3HAKOMHTBCS C MO3UIIMOHHBIMUA CUCTEMaMH CUUCIICHHS C OCHOBaHHUSMH, OTIMYHBIMU OT 10;

8) yriyOuTh 1 pa3BUTh MPEACTABICHUS O HATYPAIbHBIX YUCIAX U CBOUCTBAX JCITUMOCTH;

9) HAyYHUTHCSI UCTIOIB30BATh MPUEMBI, PALIMOHATM3UPYIOLINE BEIYMCICHHS, IPHOOPECTH MIPUBBIYKY
KOHTPOJIMPOBATH BEIYUCIICHUS, BEIOWPAst MOIXOMSIIIH U CUTYaIHX CIIOCO0.

JIEUCTBUTEJILHBIE UNCJIA

BbInycKHMK Hay4YuTCS:

1) ucnonp30BaTh Ha4YaJIbHBIE IPEJICTABICHUS O MHOXKECTBE JIEHCTBUTEIbHBIX YUCEIL;

2) B1aJeTh MOHATHUEM KBaJIPaTHOTO KOPHS, IPUMEHSTh €r0 B BBIYMCICHHUSAX.

BbIyCKHUK TOTyYUT BO3MOKHOCTbD:

3) pa3BUTh MPEICTABICHNE O YHCIIC U YHCIOBBIX CUCTEMaX OT HATYPAIbHBIX 10 ICHCTBUTEIBHBIX YHUCET; O
POJIA BBIYUCIIEHUH B 4EJIOBEYECKON ITPAKTHUKE;

4) pa3BUTh U YIIIyOUTh 3HAHHS O JCCATHYHON 3aMUCH ACHCTBUTENBHBIX YKcel (IEPHOIUUSCKUE U
HETIePUONYECKHUE IPOOH).

N3MEPEHNA, [TPUBJIMJKEHW A, OEHKHA

BoInyckHHMK Hay4dHTCS:

1) ucnonb30BaTh B X0/I€ pEIICHHs 3a/1a4 JJIEMEHTapHbIE MTPEJICTaBICHUs, CBA3aHHbIE C MPUOIMKEHHBIMU
3HAYEHUSIMU BEJIUYUH.

BBINyCKHMK TIOJTyYUT BO3MOKHOCTD:

2) MOHSATH, YTO YHCIIOBBIC TAaHHBIC, KOTOPBIC UCTIONIB3YIOTCS IS XapaKTEPUCTUKUA 00BEKTOB OKPYKAIOIIETO
MUpA, SBJISIOTCS MPEUMYIIECTBEHHO MPUOIMHKEHHBIMU, YTO 1O 3aIIMCH MPUOIMKEHHBIX 3HAUCHHH,
coJiepKauxcs B ”HQOPMAIIMOHHBIX HCTOYHUKAX, MOXKHO CYJIUTh O MOTPEIIHOCTH MPUOIMKEHHUS;

3) MOHATH, YTO MOTPEITHOCTh PE3YJIbTaTa BHIYUCICHHH JOJDKHA OBITH COM3MEPHMA C TIOTPEITHOCTHIO
UCXOJHBIX TAHHBIX.

AJI'EBPATYECKUE BBIPAKEHUA

BbInyckHUK Hay4dHTCS:

1) BnageTb NOHATUSAMH «TOXJIECTBOY», «TOKIECTBEHHOE IIPe0o0pa3oBaHuEy, peliaTh 3a/1a41, CoJepKalie
OyKBEHHBIE JIaHHbIE; paboTaTh ¢ popMyIamu;

2) BBINIOJIHATH MPE0OPA30BaHUS BEIPAXKEHUH, COJIEpKAIUX CTENEHHU C LEIbIMH MTOKa3aTeIMH U KBaJpaTHbIE
KOPHH;

3) BBINIOJHATH TOXKAECTBEHHBIE MPEOOPA30BaHMS PALIMOHATIBHBIX BEIPAXKEHUI Ha OCHOBE MIPaBUJI JEHCTBUI HAJ
MHOTOYJIEHAMH U alredpandecKuMu Apo0sMu;

4) BBIMOJIHATH Pa3I0kKEeHNE MHOTOUJICHOB HA MHOKHUTEIIH.

BbIyCKHHUK TOTyYUT BO3MOKHOCTD:

5) Hay4YHTHCSI BHIMOIHATH MHOTOIIIATOBBIC TIPEOOPa30BaHMsI PAllMOHAIBHBIX BBIPAKCHUH, IPUMEHSS ITUPOKHUI
Habop crmoco00B U MPUEMOB;



6) MpUMEHSITh TOXIECTBECHHBIC IIPEOOpa30BaHMs JJIsl PELICHUS 3a/1a4 U3 Pa3JIMYHBIX Pa3/IesioB Kypca
(Hanmpumep, TSl HaXOXKACHHUS HauOOJIBIIIET0/HAUMEHBIIIETO 3HAYCHUS BEIPAKCHHUS ).

YPABHEHUA

BhinmyckHUK Hay4uTCs:

1) pemaTh OCHOBHBIE BU/Ibl PAllMOHAIBHBIX YPAaBHEHUI C OJJHOU NIE€PEMEHHOM, CUCTEMBI JIBYX YPaBHEHUH C
JBYMS IEPEMEHHBIMU;

2) NOHUMATh YpPaBHEHUE KaK BaKHEUIIYI0O MaTEMaTUUYECKYIO0 MOJEIb AJIsl OIMCAHUS U U3yYEHUs
pa3sHOOOpa3HbIX PeaIbHBIX CUTYALM, pelIaTh TEKCTOBBIE 33/1a4M alIredpanyeckuM METOJ0M;

3) npuMeHATh rpapruecKue MpeICTaBICHUs U UCCIICAOBAHMS YPaBHEHU, CCIIECOBAHMS U PEILICHUS CHCTEM
YPaBHEHUH € IByMsI IEPEMEHHBIMHU.

BbIyCKHUK TIOJTyYUT BO3MOYKHOCTbD:

4) oBnaJeTh CrieHUAIbHBIMYI IPUEMAMHU PEIICHUS YPABHEHUIT M CHCTEM ypaBHEHUIl; yBEPEHHO NPUMECHSTh
anmapar ypaBHEHHUHU JJIsl pelIeHUs] pa3HOOOPa3HBIX 3a/1a4 U3 MATEMaTHKH, CMEXHBIX MIPEIMETOB, TPAKTHUKH;
5) npuMeHsITh rpaduyYecKUe IPEICTABICHHUS IS HCCIICIOBAaHUS YPAaBHEHHUH, CHCTEM YPaBHEHHH, COJCPKALINX
OykBeHHBIE KO3 (PULIUEHTBHI.

HEPABEHCTBA

BbinyckHUMK Hay4quTCS:

1) noHUMAaTh U NPUMEHATH TEPMUHOJIOTHUIO U CUMBOJIUKY, CBA3aHHBIE C OTHOLIEHHEM HEPaBEHCTBA, CBOICTBA
YHCJIOBBIX HEPABEHCTB;

2) pewiath JIMHEIHbIC HEPABEHCTBA C OJITHON EPEMEHHOM U MX CUCTEMBI; pelaTh KBapaTHbIe HEPABEHCTBA C
OTIOpoii Ha rpaduyecKre IPeICTaBICHNUS;

3) NIpuUMEeHATh annapar HepaBEeHCTB Ul PELICHU 3a]ad U3 Pa3JIMuHbIX pa3/iesioB Kypca.

BbInyCKHUK TOJTyYUT BO3MOYKHOCTb HayYUThCS:

4) pa3HO0Opa3HBIM MpUEMaM JI0Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO MPUMEHSITH annapar HepaBeHCTB JJIs
pereHus pa3HOoOOpa3HBIX MATEMAaTHYECKUX 3314 U 33/1a4 U3 CMEKHBIX IPEJMETOB, IPAKTUKH;

5) npuMeHsITh rpadyecKue MPEICTABICHHUS ISl HCCIICIOBAHNSI HEPABEHCTB, CUCTEM HEPAaBEHCTB,
cojiepKanux OyKBeHHbIE KOI()(DUITUSHTEI.

OCHOBHBIE ITOHATHA. YUCJIOBBIE @ YHKIINN

BbInyckHHMK Hay4qHUTCS:

1) moHUMATh U UCIIOJIb30BaTh (DYHKIIMOHAIBHBIE TIOHATHS U SA3bIK (TEPMUHBI, CUMBOJIMYECKHE 0003HAUCHMS);
2) cTpouTh TpauKy AIEMEHTAPHBIX (PYHKININ; UCCIEA0BATh CBOMCTBA YUCIOBBIX (DYHKIIMI HA OCHOBE
M3y4YEHUs TTOBEIEHUS UX Ipa(UKOB;

3) noHUMaTh (PYHKIMIO KaK BaXKHEUIITYI0O MaTEMaTHYECKYI0 MOJEIb JJIsl OMMCAHUS [TPOLIECCOB U SBJICHUMN
OKpY>KaroIIero MUpa, MPUMEHATh GYHKIMOHATIBHBIHN A3bIK 1JIs1 ONMCAHUS U UCCIIEI0BAHUS 3aBUCUMOCTEN
MeX1y GU3NYECKUMU BETMUNHAMHU.

BbINyCKHMK TIOJTyYUT BO3MOKHOCTD HayUUThCS:

4) IpOBOIUTP UCCIICIOBAHMS, CBSI3aHHBIC C U3yYCHUEM CBOMCTB (DYHKIIUIA, B TOM YHCIIE C UCTIOJIb30BAHUEM
KOMIIbIOTEPA; Ha OCHOBE I'pa)MKOB U3YUEHHBIX (QYHKIUI CTPOUTH Oojiee CloKHbIe rpaduKu (KyCOYHO-
3aJlaHHBIE, C «BBIKOJIOTBIMU» TOUKAMHU U T. I1.);

5) ucnonb3oBaTh PyHKIUOHATBHBIC ITPEACTABICHHS M CBOMCTBA QDYHKIMI ISl PEIICHUS] MATEMaTHYECKUX
3aJ1a4 U3 pazIMYHbIX pa3/esioB Kypca.

UMCJIOBBIE [TOCJIEAOBATEJIBHOCTU

BreinyckHMK Hay4uuTCS:

1) noHMMAaTh U UCHOIB30BATH S3bIK MOCIIEA0BATENBHOCTEHN (TEPMUHBI, CUMBOJIMYECKHE 0003HAYCHMS);

2) npuMeHSTh (HOPMYJIbI, CBSI3aHHBIE ¢ apU(PMETHUECKON U T€OMETPUYECKON POTrPECCUsIMHU, U arapar,
c(OpMUPOBAHHBIN NPU U3YUEHUU JAPYTUX PaA3JENOB Kypca, K PeIIEHUIO 3a]1a4, B TOM YHCIIe ¢ KOHTEKCTOM U3
peanbHON KU3HU.

BbIyCKHUK TIOTyYUT BO3MOKHOCTb HayYUThCS:

3) pemars KOMOMHUPOBAHHBIE 3a]1a4 C IPUMEHEHHEM (POPMYIT N-TO YWieHa U CYMMBI IEPBBIX N YICHOB
apu(MeTHyecKoil 1 reOMeTPUUECKON MPOTrPECCHii, MPUMEHSISI IPU 3TOM annapaT ypaBHEHUI U HEPaBEHCTB;
4) moHMMaTh apu(PMETUUECKYIO K TEOMETPUIECKYIO MTPOTPECCHU KaK QYHKIIMU HATYypaIbHOTO apryMEHTa;
CBSI3bIBATh apU(PMETUUYECKYIO IPOTPECCHUIO C IMHEHHBIM POCTOM, TEOMETPUUECKYIO0 — C 3KCTIOHEHIUAIbHBIM

POCTOM.
OITMCATEJIbHAS CTATUCTHUKA



BhIMyCKHUK HaY4HTCS UCIIOJIB30BATh MPOCTEHUIIINE CIIOCOOBI MPEACTABICHHS U aHATIN3a CTATHCTUYECKUX
TaHHBIX.

BbIMyCKHUK MOTYYUT BO3MOXKHOCTD MPHOOPECTH TIEPBOHAYAIIBHBIN OIBIT OPTaHU3AIMK cOOpa JaHHBIX MPU
IPOBEJCHUH OMPOca OOIIECTBEHHOTO MHEHHSI, OCYIIECTBIIATh X aHAJIH3, IPEICTABIATh PE3YJIbTAaThl OIIPOCa B
BUJIe TaOJIHIIBI, TUATPAMMBI.

CJIVUAUHBIE COBBITUS U BEPOSATHOCTD

BhImyCKHUK HAYYNTCSI HAXOUTHh OTHOCUTEIBHYIO YaCTOTY M BEPOATHOCTh CIIyYaifHOTO COOBITHS.

BBITyCKHUK TOTYYUT BO3MOKHOCTB TPHOOPECTH OIIBIT MPOBEACHUS CITyJaifHBIX SKCIIEPUMEHTOB, B TOM YHCIIE
C MOMOIIBbIO KOMIIBIOTEPHOTO MOJEIIMPOBAHUS, HMHTEPIPETAIIMN UX PE3YJIbTATOB.

KOMBUHATOPUKA

BhImyCKHUK Hay4nTCs pemaTh KOMOMHATOPHBIC 3374l Ha HAXOXKJICHHUE YMCiia OOBEKTOB MIIM KOMOMHALINH.
BBIITyCKHUK TOTYYUT BO3MOXKHOCTh HAYYUTHCS HEKOTOPBIM CHEIUAIBHBIM TPUEMaM PEIICHHS
KOMOWHATOPHBIX 33/1a4.
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