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ITosicHUTENbLHAA 3aNIHCKA

Pabouas mporpamma no anrebpe npegHazHaueHa i oOydarommxcs 8-9 kimacca cpemHeit
IIKOJIBI U COCTaBJIEHA HA OCHOBE HOPMAaTHUBHO- NPABOBBIX TOKYMEHTOB:

o @enepanbHblii 3akoH PO «O6 obpazoBanum B Poccuiickoii ®enepanum» ot 29.12.2012r.
No273-03

e @enepanbHbi  TOCYJAapCTBEHHBI 00pa30BaTENbHBIA CTAaHAAPT  OCHOBHOTO OOIIETo
o0Opa3oBaHWMsI, YTBEPKACHHBIN prkazoM MunuctepcTBa oopazosanust PD ot 05.03.2004r..

e [Iporpammsl 1ist 001Ie00pa30BaTENbHBIX YUpekKaeHUH «Anredpa 8-9 kimacceny CocTaBUTENb
T.A. BypmuctpoBa, Mocksa, «I[IpocBemienue» 2021;

e (yHIIaMEHTAJILHOTO sAJIpa COJAEPKaHMs O0IIero 00pa30BaHMS;

e TpeOoBaHUIl K pe3ysibTaTaM OCBOEHHUS 00pa3oBaTENIbHON IPOrpaMMbl OCHOBHOI'O OOILEro
o0pa3oBaHUs, MPEICTABICHHBIX B (heepalbHOM roCyIapCTBEHHOM CTaHIapTe OCHOBHOTO
o0mero oOpa3oBaHUsI.

e ®ezepanbHbli IepeueHb Y4EOHUKOB, PEKOMEHAYEMBIX K MCIOJIb30BAaHUIO MIPH pealn3aluu
UMEIOUINX TOCYAAPCTBEHHYIO aKKpEAUTAlUI0 O0pa30BaTelIbHBIX IPOrpaMM HadallbHOTO
00111ero, OCHOBHOTO OOIIET0 M CPEAHEro OOIIero 0Opa3oBaHMsl, YTBEPKIACHHBIA MPUKA30M
Muno6pHayku PO Ne345 ot 28 nexabpst 2018 roxa.

e  VyeOusiit mman MBOY COLI c.AkcautoBo Ha 2023-2024 yueGHblii ro/.

e Kanennapusiii yueOnsii rpagux MBOY COLI c.AkcantoBo Ha 2023-2024 yueOHBII TOA.

e Tlonoxenue o paboueit mporpamme MbOY COIII c. AkcauToBo .

OBILIAS XAPAKTEPUCTHUKA KYPCA aareopsl B 8 -9 kiaaccax

B kypce anreOppl MOXHO BBIIETHUTH CIEAYIOIIME OCHOBHBIE COJIEpIKATENbHbIC JIMHUH:
apudwmeruka; anreOpa; (YHKIMM, BEpOSTHOCTh U CTATHCTUKA. Hapsmy ¢ 3TUM B comepskaHue
BKJIFOUYEHBI JBAa JOMOJHUTEIBHBIX METONOJOIMYECKUX pa3/iena: JIOTMKA M MHOXKECTBA; MareéMaThKa B
HUCTOPUYECKOM pa3sBUTUH, YTO CBSI3aHO C pealu3alnuedl Iened OOLIEHHTEUIEKTYabHOTO U
OOIIEKYIBETYPHOTO pa3BUTUs ydanmxcsa. ComepikaHue KakKIoro U3 3THX pas3/ielioB pa3BOPaYUBACTCS B
CoZIepKaTeIbHO-METOIMYECKYIO JIMHUIO, TPOHU3BIBAIOIIYIO BCE OCHOBHBIC COJIEPIKATEIbHBIC JTMHUH.

HpI/I OTOM II€pBasA JIMHUA — «Jloruka U MHOXECTBa» — CIIY’)KUT LS OBJIAACHUA YYAILIUMUCA
HCKOTOPBIMU DJOJICMCHTaMM YHHBEPCAJIIBHOI'O MAaT€MAaTUYC€CKOIO 3bIKa, BTOpad — «Maremarnka B
HUCTOPHUYCCKOM pPa3BUTUN) — CHOCO6CTByCT CO31aHHIO O6H_ICKYJ'IBTypHOI‘0, TYMaHUTapHOTO (bOHa

W3yYeHHs Kypca.

Conepxanune JMHUM «ApudMeTHKa» CIIyXHUT 0a30il s AajdbHEHIEero M3ydeHHs YJalluMHCS
MaTeMaThKH, CIIOCOOCTBYET pPAa3BUTHIO WX JIOTMYECKOTO MBIIUICHUS, (POPMUPOBAHHIO YMEHHS
MOJIb30BAThCSl AITOPUTMAMHU, A TaKKe MPUOOPETEHHMIO TNMPAKTUUYECKUX HABBIKOB, HEOOXOIMMBIX B
TIOBCETHEBHOM JKM3HU. Pa3BUTHE MOHSTHS O YUCIIE B OCHOBHOM IITKOJIE CBSI3aHO C PAIlHOHATLHBIMH H
UPPALMOHATIBHBIMU YHCIaMH, (OPMHUPOBAHMEM MEPBHUYHBIX TMPEACTABICHUNA O JEHCTBUTEIHLHOM
quCIIe.

Conepxanune TUHUM «AJredpa» crocoOCTBYeT (HPOPMHUPOBAHHMIO Y YYAIIMXCS MaTeMaTHYeCKOro
anmapara JUIsl pellieHHs 3ajad M3 pa3elioB MaTeMaTHKH, CMEKHBIX HPEAMETOB U OKPYXKAIOIIeH
peanbHOCTU. SI3BIK anreOpbl MOMUEPKMBAET 3HAUYCHWE MATeMaTHKU KakK S3bIKa JUIS MOCTPOCHHS
MaTeMaTHIEeCKUX MOZIENEH MPOIIECCOB U SBJICHUI peabHOTO MHUpAa.

Pa3BuTue anropuTMHYECKOTO MBIIIJICHHUS, HEOOXOAUMOIr0, B YAacCTHOCTH, JUIS OCBOCHUS
Kypca HH(OPMATHKH, ¥ OBJIAJCHHE HABBIKAMH JICTYKTHBHBIX PACcCYKICHUH TakXkKe SIBIIOTCS 331a4aMu
u3ydeHust anreopsl. [IpeobpasoBanue CUMBOJIBHBIX ()OPM BHOCHT CIieHM(HUECKHNA BKIJIAJ B Pa3BUTHE



BOOOpaXEHUsI YYaIlIUXCs, UX CIOCOOHOCTEH K MareMaTHM4ecKOMy TBOpPUYECTBY. B OCHOBHOM IIKoje
Marepua rpyninupyeTcs BOKPYT PALMOHAIbHBIX BEIPA)KCHU.

Coneprxanue paznena « DyHKIMN HALIEIEHO Ha MOJyYEHUE IIKOJIbHUKAMU KOHKPETHBIX 3HAHUM O
(GYHKIMM KakK BaKHEHIel MareMaTnyeckoi MOAENH Ul OIMCAHMs M UCCIIEIO0BAHUS Pa3HOOOPA3HBIX
nporieccoB. M3ydeHue 3Toro Marepuaia CrocoOCTBYeT Pa3BUTHIO y YYaIMXCS YMEHUS UCIIONB30BaTh
pa3IMUHbIe S3bIKM MAaT€MaTHKU (CJIOBECHBIM, CHUMBOJIMYECKUM, rpaduyeckuii), BHOCHT BKIaJg B
(bopMHUpOBaHKE PEJICTABICHUI O POJIM MATEMATHKH B PAa3BUTHH IUBHIM3ALNUN U KYJIBTYPHI.

Pa3nen «BeposTHOCTh M CTAaTUCTUKAa» — 00A3aTebHbI KOMIOHEHT WLIKOJIBHOIO 00pa30BaHUs,
YCUJIMBAIOILUM €ro NPUKIaAHOE U IPAKTHYECKOE 3HAYeHHE. DTOT MaTepuall HeOOXOIUM, IPEXKE BCETo,
s (GopMHUpoBaHUS y ydaliuxcs (DyHKUHMOHAJIbHOM IPaMOTHOCTM — YMEHHUsS BOCHPHUHUMATh U
KPUTUYECKH AHAJIM3UPOBATh WH(OpPMAIMIO, NPEACTABICHHYIO B pA3IMYHBIX (OpMax, MOHUMATH
BEPOATHOCTHBIN  XapaKTe€p MHOTUX PpEaJIbHBIX  3aBUCHUMOCTEH, IPOM3BOIUTH  IPOCTEHINME
BEPOATHOCTHbIE pacy€rhbl. M3yueHne OCHOB KOMOMHATOPHKHM IO3BOJMT Y4allleMYCsl OCYLLECTBISTH
paccMOTpeHHe CcilydaeB, mepebop M HOACYET 4YMCiIa BapuUaHTOB, B TOM 4YHCIE B HPOCTEHIIMX
IIPUKJIAIHBIX 337a4aX.

Ipu u3yyeHnn CTaTUCTUKU U BEPOSITHOCTU 00OTrallatoTCs IPECTaBICHUsI O COBPEMEHHON KapTUHE
MHUpa U METOJax €ro HCCieloBaHus, (HOpMHUPYETCS MOHUMAHHE POJU CTAaTUCTHKU KaK HCTOYHMKA
COLIMAJIbHO 3HAUMMOI HH(POPMAIIMU U 3aKJIa/JbIBAIOTCS OCHOBBI BEPOSATHOCTHOTO MBIIIUICHHUSI.

MECTO INPEAMETA B YYEBHOM I1JIAHE
bazucHblii y4eOHbIN TUIaH Ha U3y4eHHe anredpsl B 8 — 9 kiraccax OCHOBHOM IIKOJIBI OTBOAUT 110 3
yaca B HEJIeJII0 B TEUEHHE KaX10ro rojia o0yueHus. /laHHas mporpaMmMa paccyMTaHa Ha:
- 102 4 B 8 Kyacce;
- 102 4 B 9 Kitacce.
Pabouasi nporpaMmMa OpHEHTHPOBAHA Ha MCHOJb30BaHUE Y4eOHOI0 KOMILIEKTA:

e AnreOpa 8 wimacc: yueb. st obmeoopazoBat. yupexaenuit /[FO. H. Makaperues, H. T.
Munmok, K. U. Hemxkos, C.b. CyBopoBa]; mox pen. C. A. TemskoBckoro. — 18 — e m3a.- M.:
[Ipocsemenue, 2020

e AnreOpa 9 kmacc: yue6. mnsa ob6meoOpazoBat. yupexnaenuit / [FO. H. Maxkapwiues, H. T.
Munrok, K. U. Hemkoa, C. b. CyBoposa]; nox pen. C. A. Tenskosckoro. — 18 — e u3g. — M.:
[Ipoceemenue, 2020

COIEPKAHMUE y4yeOHOro Kypca aaredpsl B 8 — 9 kinaccax

APUOMETHUKA

PanmonanbHble yuceaa. PacivpeHre MHOXKECTBA HATYPalIbHBIX YMCEN JO MHOXECTBA LEIIBIX.
MHokecTBa LIENbIX YUCEl 10 MHOJKECTBA pallMOHAIbHBIX. PalioHanbHOE YUCIIO KaK OTHOLICHUE , I1e
M — LeNoe 4ncIIo, 7 — HarypaibHoe. CTeNeHb C IEebIM ITOKa3aTelIeM.

JeficrBuTenbHble Yncaa. KBagparublil kopeHp u3 unciaa. KopeHb TpeTbell cTeneHu. 3anuch
KOpHEH C MOMOIIBIO CTENEHHU C IPOOHBIM ITOKA3aTeNeM.

[ousiTre 06 MppanmoHaIbHOM yKciie. MppalnoHaIbHOCTh YHMCIa M HECOM3MEPUMOCTh CTOPOHBI U
JMaroHaju KBajapara. JlecaTuunble TpUOInKEeHNs UpPpallMOHAIbHBIX YHCET.

MHOX€ECTBO NI€MCTBUTENBHBIX YHCEN; MPEJCTaBICHUE IEHCTBUTEIBHBIX YUCENT OCCKOHECYHBIMU
JeCATHUHBIMU 1po0simu. CpaBHEHHE AEHCTBUTENBHBIX YHCEIL.

Koopmunarnas mnpsimas. M3oOpakeHue wymcen TOYKaMH KOOPAMHATHOM mpsiMoil. YUmcioBbie
IIPOMEKYTKH.

N3mepennsi, mnpuodaukeHusi, OUeHKH. Pa3Meppl O0OBEKTOB OKpyXaromero mupa (OT
ANIEMEHTapHbBIX YacTHLl 10 BceneHHoi), JUIMTENnbHOCTh POLIECCOB B OKpYKaroleM Mupe. Beinenenue
MHOXHTENIS — CTEMEHH JECSITH B 3amucH yucna. [IpuOmpkéHHOoe 3HaYeHUe BETMYUHBI, TOYHOCTD
npubmkenus. [Ipukuaka v olieHKa pe3ylibTaToB BEIYMCICHUH.



B3auMHO 0AHO3HAYHOE COOTBETCTBUE MEXJIY MHOXKECTBOM JACHCTBUTEIBHBIX YHCENT U
KOOPJMHATHOM MPSIMOM.

AJITEBPA

Adredpanyeckue BbIpajkeHHsl. DyKBEHHbIE BBIpRKEHMS (BBIDAKEHUS C IEPEMEHHBIMU).
YucnoBoe 3HaueHHe OyKBEHHOTrOo BbIpaxkeHHs. JlomycTuMble 3HaueHUs nepeMeHHbIX. [loacTaHoBka
BBIPAKEHUH BMECTO TNepeMeHHbIX. [IpeoOpa3oBaHne OyKBEHHBIX BBIPOKCHHH Ha OCHOBE CBOICTB
apudmeTnueckux AercTBHA. PaBeHCTBO OYKBEHHBIX BhIpAKEHUH. TOXKIECTRO.

CreneHp ¢ HarypaJlbHbIM IOKa3aresieM U €€ cBoicTBa. OpHOWIEHbI U MHOrowieHbl. CTerneHb
MHorowieHa. ClloKeHUE, BBIYUTAHME, YMHO)KEHHME MHOIOWIEHOB. DOpMyibl COKpaIEHHOIO
YMHOKEHMSI: KBaJIpaT CyMMbI U KBajpar pasHocTd. Popmyna pasHocTH KBajaparoB. [IpeoOpazoBanue
LIEJIOT0 BBIPA)KEHHUs B MHOTOWIEH. Pa3noKeHne MHOIO4ICHOB HA MHOKUTENIN. MHOTOWIEHBI ¢ OAHON
nepemeHHol. Kopenb MHorounena. KBagparHelii TpEXUIeH; pas3ioKEHNE KBaJPaTHOIO TPEXYICHA Ha
MHOKUTEIIH.

Aurebpanueckas 1poOb. OCHOBHOE CBOMCTBO anredpandeckoil npobu. CroxkeHue, BbIYUTAHUE,
YMHOXEHHUE, JIelIeHUe anredpanueckux apo0eii. CTeneHp ¢ 1eNIbIM I10Ka3aTeleM U € CBONCTBA.

ParronasnbHble BIpaXEHUS U UX peoOpa3oBaHus. Jloka3aTenbCTBO TOXKIECTB.

KBanparneie xopHu. CBoiicTBa apuMeTHYECKHX KBAJPATHBIX KOpPHEH M HMX TNPHUMEHEHHE K
IpeoOpa30BaHUIO YUCIOBBIX BEIPAKEHUN M BHIUUCIICHUSIM.

YpaBHenusi. YpaBHeHue c onHo mnepemeHHoW. Kopenb ypaBHenusi. CBOMCTBAa YHCIIOBBIX
paBeHCTB. PaBHOCHIIBHOCTD ypaBHEHHUI.

Jluneitnoe ypaBHeHue. KBamparHoe ypaBHeHue: (hopMmyrna KOpHEH KBaJpaTHOTO YpPaBHEHHS.
Teopema Buera. Pemienue ypaBHeHUH, CBOAAIIMXCA K JIMHEHHBIM U KBaJpaTHbIM. [IpuMeps! perenus
ypaBHEHMI TpeThel 1 4eTBEPTOM cTeneHe. Perenne 1poOHO-paliliOHaIBHBIX YPaBHEHHH.

VYpaBHeHHE C JByMs IEepeMEHHBIMU. JIMHENHHOE ypaBHEHHME C JBYMS IIEPEMEHHBIMU,
IIPUMEPHI PEIICHUS] YPABHEHUN B LEJIBIX YHCIIAX.

Cucrema ypaBHEHHH C JByMsI IEpEMEHHBIMU. PaBHOCWIBHOCTB cucreM. CHCTEMBI ABYX
JIMHEWHBIX YPaBHEHHUU C JIByMs IE€PEMEHHBIMM; PEIICHUE MOICTAaHOBKOW M cCiokeHueM. IIpumepsl
PELIEHNS CUCTEM HEJIMHENHBIX YPAaBHEHUH C ABYMS [IEPEMEHHBIMHU.

Permenne TekcTOBBIX 3a/1a4 anreOpanyeckuM CriocoOoM.

JlekapTOBbl KOOpJMHAThl Ha IUIOCKOCTH. [paduueckas HMHTEpHpeTanysi ypaBHEHHS C ABYMs
nepeMeHHbIMUA. [paduk JIMHEHHOro YypaBHEHHMS C ABYMS NEPEMEHHBIMH; YIVIOBOW KOI(PQPUIMEHT
NpsIMOM; YCIIOBME MapaJUleIbHOCTH MpsAMBbIX. [paduku mOpocTedimx HeIMHEeHHBIX YypaBHEHUM;
napabona, TurnepOonIa, OKPYKHOCTh. [padudeckas HHTEpHpeTaIusi CUCTEM YpaBHEHUH C JBYMs
[IEPEMEHHBIMU.

HepaBencrBa. UuciaoBble HEpaBEHCTBA U UX CBOMCTBA.

HepaseHcTBO ¢ 0HOM IepeMeHHOW. PaBHOCHIBHOCTh HEPABEHCTB. JIMHEHHbBIE HEPABEHCTBA C
onHOM nepemeHHoM. KBagparHbie HepaBeHCTBA. CHUCTEMBI HEPABEHCTB C OJJHOW NMEPEMEHHOM.

I'paduueckas MHTEpIIpETAIIUS HEPABEHCTB M CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMHU.

OYHKINUN

OcHoOBHBbIE TOHATHA. 3aBUCUMOCTH MeXAy BeauuuHamu. llonstue ¢yHkuun. OO6macTb
OTIpeieSIeHNs] 1 MHOXKECTBO 3HaueHHM QyHkiuu. CrocoObl 3amanust ¢yHKuuu. ['padux QyHKIMM.
CaoticTBa yHKIMH, X 0TOOpaXkeHue Ha rpaduke. [Ipumeps! rpaduKoB 3aBUCUMOCTEH, OTPaXKarOLIHX
peasbHbIE IPOLIECCHI.

Yucaosble pyHKkuuu. OyHKINYU, ONMUCHIBAIONIHME NPSAMYI0 U OOpAaTHYIO MPOMOPIMOHAIBHbIE
3aBUCUMOCTH, UX rpaduku u cBoicTBa. JIuHeitHas ¢ynkmus, e€ rpaduk u cBoirictBa. KBagparuunas
¢bynkius, e€ rpadpuk U cBoiictBa. CreneHHble QYHKIMH C HATYpaJIbHBIMU MOKa3zaTels MU 2 U 3, UX
rpadwkn u cBoiictBa. I'paduku dyskmmit: y = kx, y=kx + b, y=k/x, y=x3, y=x, y = [x| , 1 ux
CBOMCTBA.

YuciaoBple MNOCIAEI0BATEILHOCTH. [IoHATHE YHCIOBOM  IOCIEIOBATEILHOCTU.  3aJaHUE



MIOCIIE/IOBATEIbHOCTH PEKYPPEHTHOH (hopMyInoif u ¢popmynoi N-ro wieHa.

Apudmerndeckass U reoMerpuueckas nporpeccud. Popmynbel N-ro yjieHa apuGMETHUEcKor U
reOMETPUYECKOM MPOrpeccrii, CyMMBbI MEPBBIX 1-X WIEHOB. M300parkeHue 4eHOB apupMeTHIECKON
U TEOMETPUYECKOM  MPOrpeccMid  TOYKaMU  KOOPAMHATHOM  IUIOCKOCTHU.  JIMHEHHBIM
AKCIOHEHIMAIbHBIN pocT. CII0KHBIE TIPOLIEHTHI.

MATEMATHUKA B UICTOPUYECKOM PA3BUTUN

Hctopus hopMupoBaHHs MOHATUS YMCIA: HATypajJbHbIE 4YHCIa, IPOOH, HEIOCTAaTOYHOCTD
palMOHAIBHBIX YHCEN A I€OMETPUYECKHX W3MEpPEHHH, MppalMoHanbHble 4ucia. CTrapuHHbIE
cuctembl 3anucu uucen. [Ipobu B BaBuione, Erunte, Pume. OTkpeiTHE AecATUYHBIX ApoOei.
CrapunHble cucteMbl Mep. JlecsaTuunbele ApoOu M MeTpuueckas cucrema Mmep. [losBienue
OTpULATENbHBIX yncen U Hys. JI. Marauukuii. JI. Diinep.

3apoxzenue anredpsl B Henpax apupmeTuku. Aub-Xopesmu. PoxnaeHue OykBeHHON
cumBoimku. I1. depma, @. Buer, P. Jlekapr. Mcropus Bompoca o HaXoXIeHUH (POPMYIT KOpHEH
areOpanyeckuX YpaBHEHUHM, HEPa3pellMMOCTh B paJUKalaX ypaBHEHMH CTeNeHHu, OoJblueil
yeTeipéx. H. Taptanss, . Kapgano, H. X. A6ens, 2. Nanya.

N300perenue Merosla KOOPJAMHAT, IMO3BOJIIOLIETO MEPEBOAUTh T'€OMETPUUYECKHE OOBEKTHI
Ha s13bIK anreopsl. P. [lekapt u I1. @epma. [IpumMeps! pa3nuuHbIX CUCTEM KOOPJAUHAT Ha MJIOCKOCTH.

3anaua Jleonapno Iluzanckoro (dubonauun) o kposukax, yuciaa dOubonauuu. 3anaya o
IIAXMAaTHOM JJOCKE.

Hcroku Teopun BEpOSATHOCTEN: CTpaxoBoe A€o, azapTHbie Urphl. II. @epma u b. Ilackans.
. bepunymu. A. H. Konmoropos.

OcHoBHbIE (POPMBI U MeTOAbI OPraHU3ALUM NpoLecca 00yYeHHs

®opMbl 00y4eHHs.

00BSICHUTEIbHO-UJIIIOCTPATUBHBIN/MH(OPMAIIMOHHO-PELIENI TUBHBII; PENpONYKTUBHBIH;
npobiaeMHoe

U3JIOKEHUE UW3y4yaeMoro MarepHualla; YaCTUYHO-TIOMCKOBBIM / OSBPUCTHUECKHH METOZ;
HCCIIEIOBATEIbCKUNA METO/I; MMCbMEHHBIN KOHTPOJb, KOHCYIBTUPOBAHUE YUALTUMHUCS, OOCYKIEHHUE
Marepuana.

IInanupyemble pe3y/1bTaTbl OCBOCHHS Y4eOHOI0 NpeaMera

Juunocmmuvle, memanpeomemmuie u npeomMentHule Pe3yibManbl 0C60EHU COOEPHCAHUA KyPCa
[porpamMma obecrieunBaeT IOCTHXKEHHE CIIEMYIOMMX PE3YIBTaTOB OCBOCHHS 00pa3oBaTelbHON
IIPOrpaMMbI OCHOBHOTO O0OIIero 00pa30BaHusL:
JIMYHOCTHBIE  pe3yJbTaTbl  OCBOEHHS TMPOrpaMMbl  ydyeOHOro Kypca  «Anrebpay»

XapaKTEePU3YIOTCS:
5) 1) naTpuoTn4ecKoe BOCIIUTAHHE:
6) MIPOSIBJICHUEM HMHTEpPECa K IMPOLIIOMY U HACTOAIIEMY POCCUMCKOW MaTEMAaTHKH,

LIEHHOCTHBIM OTHOILLIEHWEM K JOCTH)KEHHSM POCCHUICKMX MATEMAaTHMKOB M POCCUHCKOU
MaTeMaTHUIECKOM IIKOJBbI, K HCIIOJIB30BAHHUIO JSTHUX I[OCTI/DKGHI/Iﬁ B JPyrux HayKax H
MPUKIIATHBIX chepax;

7) 2) rpaxaaHCKoe H yXOBHO-HPABCTBEHHOE BOCIIUTaHHE:

8) TOTOBHOCTHIO K BBIMOJIHEHUIO OOS3aHHOCTEH TpaklaHWHA U peaju3alid ero Inpas,
MPEJCTaBICHUEM O MAaTEMaTHYECKUX OCHOBAaX (DYHKIIMOHHMPOBAHHS PAa3IMYHBIX CTPYKTYP,
SIBJICHHUH, TIPOLIETYp TPAXAAHCKOTO 00IIecTBa (HAarpuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO
K O6CY)KZ[€HI/IIO 3THUYCCKUX HpO6HeM, CBA3AaHHBIX C TMPAKTUYCCKUM MNPUMCHCHHUCM



JOCTUKCHUM HAayKd, OCO3HAHHMEM BAXKHOCTH MOPAIbHO-3TUYECKUX MPHUHIIUIOB B
JEeSITeTbHOCTH YIEHOTO;
9) CdopMHUPOBAaHHOCTh OTBETCTBEHHOTO OTHOIICHUS K YYCHHIO, TOTOBHOCTh U CIIOCOOHOCTH
o0y4aronMxcsi K CaMOPa3BUTHI0 M CaMOOOpPA30BaHWIO HAa OCHOBE MOTHBAIIMM K OOYYCHUIO W
MMO3HAHMIO, BBHIOOPY JaNbHEWIIEro oOpa3oBaHMs Ha 0a3e OPUEHTHPOBKH B Mupe mpodeccuid u
PO ECCHOHANBHBIX MPEANIOYTCHUH, 0CO3HAHHOMY TTOCTPOCHUIO WHIMBUIYAILHOW 0Opa30BaTeIbHOM
TPASKTOPHH C YIETOM YCTOWYMBBIX TIO3HABATEIILHBIX HHTEPECOB;
10) YMEHHUE SICHO, TOYHO, TPaMOTHO WU3J1araTb CBOM MBICIIM B YCTHOH U
MMMCHbMEHHOW pEYM, MOHMMATh CMBICT TIOCTABICHHOW 3aJaud, BBICTPAMBATh apTryMEHTAIIHIO,
MIPUBOJIUTH MIPUMEPHI U KOHTPIIPUMEPHI;

11)  3) TpynoBoe BOocIMTaHHeE:

12)  ycraHOBKOM Ha aKTUBHOE y4yaCTME€ B  pELUIEHUHM NPAKTUYECKUX  3ajad
MaTeMaTHYECKOW HalpaBIEHHOCTH, OCO3HAHUEM BXHOCTH MaTeMaTHYECKOTO 00pa30BaHHS
Ha TMPOTSHKEHUH BCEH JKM3HM U1 YCHEIIHOW NpOQEeCcCCHOHATIBHOM JEeSATEIbHOCTH U
pa3BUTHEM  HEOOXOMUMBIX  YMEHHI, OCO3HaHHBIM  BBIOOPOM W  IOCTPOCHUEM
UH/IMBUYAJIbHOM TpPaeKTOpUM 0Opa30BaHUS M HKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
MHTEPECOB U 00IIECTBEHHBIX IOTPEOHOCTEN;

13)  4) 3cTeTH4YecKoe BOCIIUTAHHE:

14)  cnocoOHOCTHIO K SMOLIMOHATBHOMY U 3CTETHUYECKOMY BOCIPHUATHIO MATEMAaTHIECKUX
OOBEKTOB, 3ajay, pEUICHUH, pacCy)KICHMH, YMEHHIO BHJETb MaTeMaTHYECKUe
3aKOHOMEPHOCTH B UCKYCCTBE;

15) c(OPMUPOBAHHOCTh  LIEJIOCTHOTO ~ MHMPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKU U OOILIIECTBEHHON MPaKTUKH;

16) c(OPMHUPOBAHHOCTh KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B OOLIEHUU U
COTPYIHHUYECTBE CO CBEPCTHUKAMH, CTapIIMMHU M MJaJIIMMH, B  00pa30BaTelbHOH,
00I11€CTBEHHO MOJIE3HOW, y4eOHO-UCCIIeIOBaTeNbCKOM, TBOPYECKOM M Jpyrux BUAaX
JIeATeNbHOCTHY;

17)  5) HeHHOCTH HAYYHOI'O NMO3HAHMS:
18)  opueHTanMel B JEATEILHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4YHBIX MpPEICTaBICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS YENOBEKa, MIPUPOJIbI U OOIIeCTBA, TOHUMAHHEM
MaTEeMaTHYECKON HAayKH KakK CQepbl YeTOBEUYECKOHM NeATEIbHOCTH, STAloOB €€ Pa3BUTHUS H
3HAYUMOCTH IS Pa3BUTUA [MBWJIM3ALUM, OBJAJACHUEM SI3BIKOM MAaTEMaTHKA H
MaTeMaTUYECKON KYJIbTYpOU KakK CpPEICTBOM IO3HAHMS MUPA, OBJIAJCHUEM IPOCTEUILINMU
HaBBIKAMH MCCIIEI0BATEIbCKON AEATEIbHOCTH
5) KpUTHYHOCTH MBIIUICHUS, YMEHHE pAacClO3HaBaTh JIOTUYECKH HEKOPPEKTHHIE
BBICKA3bIBAHUS, OTJINYATh TUIIOTE3Y OT (haKTa;
6) KpeaTHBHOCTb MBIIIJICHHS, UHUIIMATHBA, HAXOMYUBOCTh, AKTUBHOCTH TPU PEIICHUU
anreOpanvdecKux 3a/1ad;
7) yMeHHE KOHTPOJMpOBarh TpoIecC M pe3ylbTaT YueOHOM MareMaTH4yecKoi
NESITENbHOCTH;
8) cmocoOHOCTh K SMOILMOHAIBHOMY BOCHPUSATHIO MAaTeMaTHYECKUX OOBEKTOB, 3ajad,
pELICHN, PaCCyKICHUMN.

9) 6) ¢usuyeckoe BocnUTaHUE, (POPMHPOBAHHE KYJbTYPbl 310POBbS M
3MOIMOHAJIBHOIO 0JIArONOJIYYMsI:



10) TOTOBHOCTBIO NMPUMEHSATH MATEeMAaTUYECKHE 3HAHUS B MHTEPECaX CBOETO 3J0POBBS,
BEICHUS 3/I0pOBOTO 00pa3a >KM3HM (340pOBOE MUTaHUE, COANAHCUPOBAHHBIA PEXUM
3aHSATHA W OTIbIXA, PEryisipHas (Qu3ndecKas aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HABBIKA
pediiekcuu, MpU3HaHUEM CBOETO IIPpaBa Ha OIMIMOKY U TaKOTO )K€ MpaBa IPyroro 4yeioBeKa;
11)  7) 3koJiorHYecKOe BOCIUTAHHE:

12)  opueHTanMel Ha NpPUMEHEHHE MaTeMaTHYEeCKMX 3HAHUW I pelleHus 3a7ad B
00JIaCTH COXPAHHOCTU OKpY’KAaloIIed Cpeibl, IMJIAHUPOBAHUS TOCTYIKOB M OLEHKH HX
BO3MOXXHBIX MOCJEICTBUN JUIsl OKPY’KaIOIIEH Cpe/ibl, OCO3HAHHEM TIJI00albHOTO XapakTepa
9KOJIOTHYECKUX MPOOTIEM U ITyTEH UX PEIICHHUS,

13) 8) ajanTanus K U3MEHAIOIMMCS YCJIOBUSIM CONUAIbHON U IPUPOIHOI Cpeabl:
14)  TOTOBHOCTBIO K JICUCTBUSM B YCJIOBHSIX HEOMPEACIEHHOCTH, MOBBIIMICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTHUECKYIO NEATEIbHOCTh, B TOM YUCIIE YMEHUE YUUTHCA
y IOpYTHX JFOJIeH, MPHOOpeTaTh B COBMECTHOH IEATCIILHOCTH HOBBIC 3HAHWS, HABBIKH U
KOMIIETEHIIMH U3 ObITA APYTHX;

15)  HeoO0XoauMOCTHIO B ()OPMHPOBAHWU HOBBIX 3HAHHM, B TOM 4HUCIe (HOPMYyTUPOBATH
UJICH, TIOHATHS, THIMOTE3bl 00 OOBEKTaX W SIBJICHUSAX, B TOM YHCIIE PAHEC HEH3BECTHBIX,
0CO3HaBaTh Je(UIUTHl COOCTBEHHBIX 3HAHMNA W KOMIIETEHTHOCTEH, IMJIaHUPOBATH CBOE
pa3BuUTHE;

16)  cmocoOHOCTHIO OCO3HABAaTh CTPECCOBYIO CHUTYaIMIO, BOCHPUHHUMATH CTPECCOBYIO
CUTYAIMIO KaK BBI30B, TPEOYIOIMINN KOHTPMEP, KOPPEKTHPOBATh MPUHUMACMBIC PEIICHUS H
neicTBus, GOpMyIHPOBATH U OLEHUBATH PUCKU U TIOCIEACTBUSA, (HOPMUPOBATH OIIBIT.

Memanpeomemmuwle:
IMo3HaBaTeIbHBbIE YHHBEPCAJIbHbIE YUeOHbIE NelCTBUS

ba3oBble Jornyeckue IleﬁCTBHﬂ:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE NPU3HAKH MAaTEMaTHUYECKHUX OOBEKTOB,
MOHATUHM, OTHOIIEHHM MEXIy MHOHATUAMH, (HOPMYIHpPOBATh ONPEAETICHUS MOHATHH,
yCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KiIacCH(UKAIIUN, OCHOBAHUS I 0000MICHUS U
CpaBHEHMsI, KpUTEPHH IPOBOJUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (DOpPMYyIHUpOBaTh M MPEeOOPa3OBHIBATh CYKICHUS: YTBEPAUTEIBHBIC M
OTpHIIaTENIbHBIC, €MUHIUYHBIC, YACTHBIC U O0IINE, YCIOBHEIC,

BBISIBJIAITh MAaTE€MaTUYECKHE 3aKOHOMEPHOCTH, B3aHMMOCBSI3M M MPOTHBOpEYHs B (akTax,
JAHHBIX, HAOJNIONEHUAX M YTBEPXKICHMSX, IpelylaraTb KpPUTEPUH [UIS BbISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JienaTh BBIBOJBI C MCIOJIb30BAaHMEM 3aKOHOB JIOTHKH, AEAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEeHUH 110 aHAJIOTUH;

pa3duparh 0Ka3aTeIbCTBA MATEMATHUYCCKUX YTBEPKACHUH (TPSMBIE M OT MPOTHBHOTO),
MPOBOJIUTh CAMOCTOSITENIFHO HECIOXKHBIE JIOKA3aTeIbCTBA MAaTEMaTHYECKUX (PaKTOB,
BBICTPaWBaTh ApryMEHTAlLlMIO, MPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIC PACCYKICHUS;

BBIOMpATh crmocod pemeHus y4yeOHOW 3ajgauu (CpaBHUBAaTh HECKOJIBKO BAapHAHTOB
pelieHusi, BIOMpaTh HaubOosiee MOAXOIAMIMNA C y4ETOM CaMOCTOSITEIbHO BBIAEICHHBIX
KPUTEpHEB).

yMEHUE CaMOCTOSITETEHO IUITAaHUPOBATh aNIbTepHATHBHBIC myTH
TOCTIDKEHHS 1eJIel, OCO3HAaHHO BBIOMparh HauOojee 3(PQPEeKTUBHBIC CIOCOOBI pELICHHS
y4eOHBIX U ITO3HABATEIBHbIX 33/1a4;

YMEHHE OCYIIECTBISATH KOHTPOJb MO pe3yabrary M MO crocoly NeicTBHS Ha YpOBHE
MPOU3BOJIFHOTO BHIMAaHUS M BHOCHTH HEOOXOMMBIC KOPPEKTUBEI;



YMEHHE aJeKBaTHO OIEHUBATh MPABUIBLHOCTH MU OMIMOOYHOCTH BBHIMOJHEHUS YIeOHOM
3a1auk, €€ OObEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ PELICHHUS,;
OCO3HAHHOE BJQJICHUEC JIOTMYCCKUMH JCUCTBUSIMH OIPEICIICHUS TOHATHHA, 0000IICHNS,
YCTaHOBJICHUS AHAIOTWH, KIacCU(pUKALUU HA OCHOBE CaMOCTOATENBHOTO BBHIOOpAa OCHOBAHHM H
KpUTEPHUEB, YCTAHOBJICHHS POAOBUIIOBBIX CBS3CH;
yYMEHHE YCTAaHABIUBATh MPUYUHHO-CIECTBEHHbIE CBSI3M; CTPOMTH JIOTUUECKOE pacCyKICHHE,
YMO3aKJIFOYCHHUE (MHIyKTHBHOE, JCTYKTUBHOE U TI0 aHAJIOTUH) U BBIBOJIBL
YMEHHE CO3/IaBaTh, IPUMEHATH U NMPEOOPa30BhIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA, MOJEIH U
CXEMBI I pelieHusl YIeOHbIX U MMO3HABATEILHBIX 33]1a4;
YMEHHE OpraHU30BbIBaTh y4eOHOE COTPYTHMYECTBO M COBMECTHYIO JESTEIBHOCTh C
YUUTENIEM W CBEPCTHUKAMH: OIPEICNATh IETH, pacrpeneiacHue (yHKIUH U poieit
YYaCTHUKOB, B3aUMOJICHCTBUE U 0OIIME cIOcoObl paboThl; yMEeHHE padoTaTh B IPYIIIE:
HaXOIWTh O0IIIee PEelICHHEe U pa3peniarbh KOH(IUKTH Ha OCHOBE COTVIACOBAHUS TIO3UIIHH H
yuéTa MHTEPECOB; CIylIaTh NapTHEPA; (HOPMYIUPOBATH, APTYMEHTUPOBATh U OTCTaHBATh
CBOE MHCHHUE;
[ ]
L]
Ba3oBble uccienoBareibCckue AeiCTBUA:
® ICIIOJI30BATh BOIMPOCHI KaK MCCIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS, (OPMYyIUPOBAThH
BOIPOCHL, (PUKCUPYIOLINE MPOTUBOPEUYUE, MPOOJIeMy, CaMOCTOSTENIbHO YCTaHaBIMBATh
HMCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTUPOBATH CBOIO MO3UIUIO, MHCHHCE;
® T[POBOJUTH IO CAMOCTOATEIHHO COCTAaBICHHOMY IIJIaHY HECIOXKHBIM SKCIEpUMEHT,
HEeOOJBIIIOE HCCIE0BaHNE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYecKoro 00beKTa,
3aBUCUMOCTEN 00BEKTOB MEXKY COOO0i;
® CaMOCTOSITENBHO (OPMYIUPOBATH OOOOIIEHHUS U BBIBOJBI IO pe3yabTaTaM MPOBEAEHHOTO
HaOJIIOJICHUsI, WCCIEOBaHUs, OIEHUBATh JOCTOBEPHOCTHh IMOJYYEHHBIX pPE3yJIbTaTOB,
BBIBOJIOB M 00OOOIIEHNIH;
® POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATH MIPEIITOIOKECHUS O
€r0 Pa3BUTHH B HOBBIX yCIIOBHSX.
Padora ¢ undopmanmeii:
® BBIABISITH HEJOCTATOYHOCTh M M30BITOYHOCTHh WH(POPMAITUH, TAHHBIX, HEOOXOUMBIX IS
peIIeHUs 3a]1a9H,
e BHIOWpATh, AHAIM3HPOBATh, CHCTEMATHU3UPOBATh WM HMHTEPIPETUPOBATH WHGOPMAIUIO
Pa3IMYHBIX BUJOB U (POPM MpeICTaBICHHUS;
e BbIOMpaTh (hopMy MpeacTaBieHUs MHDOpPMAMKU U WIUTIOCTPUPOBATH pelllaeMble 3aJauu
CXEeMaMH, JIHarpaMMaMu, HHOU TpadUKOi U MX KOMOMHAIIASIMU;
® OIECHUBATh HANEKHOCTH MHPOPMAIUU MO KPUTEPHUSM, MPEUIOKEHHBIM YYUTENEeM WU
chOpMYyITHPOBAHHBIM CAMOCTOSTEIBHO.
5) chopmupoBanHOe y4eOHON M OOIIEMONB30BATENHCKON KOMIETEHTHOCTH B 00JIaCTH
MCIIONB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHonorui (MKT - kommeTeHTHOCTH);
9) mepBOHaYaNbHBIC TIPEICTaBICHUS OO0 WUACIX W O METoJax MareMaTuKh Kak o0
YHHUBEPCAJTbHOM SI3bIKE€ HayKU M TEXHHUKHU, O CPEICTBE MOJEIMPOBAHUS SIBICHUN U MPOIIECCOB;

10) yMEHHUE BUAETh MaTeMaTUYECKYIO 3a7adyy B KOHTEKCTE MPOOJIEMHON CUTYyalluu B APYTUX
JUCUMILINHAX, B OKPYKAKOLIEH KU3HH;
11) YMEHHE HaXOJIUTh B PA3JIMYHBIX UCTOYHHKAX WHPOPMAIIUIO, HEOOXOIUMYIO

JUIS ~ pEIIeHUsT  MareMaTU4YeCKUX  MpoOJieM, W MPENCTaBIATh €€ B MOHSATHOU Qopme;
NMPUHUMATh PENICHHE B YCIOBUAX HEMOJTHOW M W30BITOYHOM, TOYHOM M BEPOSTHOCTHOMU
uH(pOpMaINH;

12) YMEHHE NMOHUMAaTh U UCMOJIb30BaTh MaTeMaTHYECKUE CPENCTBA HAIISAIHOCTHU
(pUCyHKH, UepTEXH, CXEMBI U JP.) AJIsI UILTIO CTPALIUU, UHTEPIIPETALUN, apTyMEHTAlUH;



13) YMEHHUE BBIIBUTaTh TUIOTE3bl MPU PEIICHUH YYeOHBIX 3a7a4 M TOHUMATh
HEOOXOIMMOCTb UX NPOBEPKH;

14) yYMEHHE MPUMEHSATh UHIYKTUBHBIE U JIEyKTHUBHBIE CIIOCOOBI PaCCYKICHUH,
BHUJIETh Pa3/IMYHBIE CTPATCTUH PELICHUSA 33134,

15) [IOHUMAaHUE CYIIHOCTH QITOPUTMUYECKUX MPEINHUCAaHUM U yMEHHE
J€MCTBOBAaTh B COOTBETCTBUH C IPEIIOKEHHBIM aJITOPUTMOM,;

16) YMEHHE CaMOCTOSITEIbHO CTAaBUTH 1IEJIH, BBIOMpATh M CO3/aBaTh AJITOPUTMBI
IUIS pellieHNs1 y4eOHbIX MaTeMaTu4ecKux npooiem;

17) YMEHHUE IUIAHUPOBATH U OCYIIECTBIIATH JEATEIbHOCTb, HAIIPABICHHYIO Ha

PEIICHUEC 3a1a4 UCCIICA0BAaTCIbCKOI'0 XapaKkrepa.
(]

KoMMyHnKaTHBHBIE yHUBepCaJIbHbIE Y4eOHbIC 1eliCTBUA:

e BOCHPUHMMATH U (POPMYJIUPOBATH CYKIEHUS B COOTBETCTBHM C YCIOBHMSIMH U LEISIMU
OOIIeHus, $ICHO, TOYHO, TPAMOTHO BBIPAXKATH CBOIO TOYKY 3pEHUS B YCTHBIX U
IIUCbMEHHBIX TEKCTaX, JaBaTh MOACHEHMs [0 XOJy PELIeHUs 3aJauyd, KOMMEHTHPOBATh
IIOJIyYEHHBIN pe3yibTarT;

e B X0/€ O0CYXJEHMsI 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKAA€MOM TeMbl, POOIEMBI,
pemaeMoi 3ajauu, BbICKa3bIBaTh UJEU, HAIEJICHHbIC HAa MOUCK PELEHHsI, COMOCTABIATh
CBOM CYXJECHMSI C CY’KJEHUSIMU IPYTUX YYaCTHHUKOB JMajora, oOHapyXUBaTh pa3jivyuue u
CXOJICTBO TO3UIMUH, B KOPPEKTHOH ¢opme (GOpMyIHpOBaTh pPA3HOINACHS, CBOHU
BO3paKEHUS;

® [PEICTaBIATh PE3yJbTAaThl PEILICHUS 3aJaud, SKCIIEPUMEHTa, UCCIIEAOBaHUs, NPOEKTa,
CaMOCTOSITENIHO BBIOMpaTh (popMaT BBICTYIUIEHHS € YYETOM 3a/ay IMpe3eHTaluu U
0COOEHHOCTEN ayIUTOpPUH;

® [IOHMMAaTh M UCHOJIH30BATH MPEUMYIIECTBA KOMAHIHON U MHIUBUAYAJIbHON PabOTHI MpH
pelIeHnr y4eOHbIX MaTeMaTHUYECKHX 33/1a4;

® [IpUHUMATh LENb COBMECTHOM JEATENBHOCTH, IUIAHUPOBATH OPraHU3ALMI0 COBMECTHOU
paloThl, pacnpeaessaTh BUAbI padoOT, JOrOBapUBaThHCs, 00CYKIaTh MPOLECC U Pe3yabTar
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIFO/ICH;

® y4yacTBOBaTh B IPYNMOBBIX (hopMax paboThl (00CYkAEeHUs, OOMEH MHEHHUSIMU, MO3TOBBIE
HITYPMBI U JPYTHUE), BBIMOIHATH CBOIO YacTh pabOThl M KOOPJMHUPOBATH CBOU JACUCTBUS C
JOPYTMMHU WIEHaMU KOMaHJbl, OLIEHUBATh KauyeCTBO CBOEro BKJIaJa B OOIIMI MPOAYKT MO
KpUTEPHIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1efiCTBUA
Camoopranuzanmus:

® CaMOCTOSITENIbHO COCTaBJATh IUJIaH, QJITOPUTM pELIeHUs 3aJayd (WIM €ero 4acth),
BBIOMpaTh CHOCOO penieHusT ¢ Y4ETOM HMEIOIIUXCS PECypcoB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHpPOBaTh M KOPPEKTUPOBATh BapHaHThl PELICHUH C Y4ETOM
HOBOM HH(pOpMAaLIUN.

CaMOKOHTPOJIb, SMOIHOHAIbHBIH HHTEJVIEKT:

e BIAJETh CIOCOOAMHU CAMOIPOBEPKH, CAMOKOHTPOJS Ipollecca M pe3ysbTara peleHHUs
MaTeMaTHYeCKOM 3a/1a4H;

® IIpPEeABUJAETH TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IIPM PEIICHUU 3a7aud, BHOCHUTH
KOPPEKTHBBI B JESITEIBHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, HANJEHHBIX OIIMOOK,
BBISIBIIEHHBIX TPYAHOCTEH;

® OIEHUBAThb COOTBETCTBUE pE3yJIbTaTa JEATEIBHOCTH IOCTABJIEHHOW LIENIM U YCJIOBMSIM,
OOBSICHATh NPUYHMHBI JOCTUKEHUS WM HEAOCTHKEHMS LIEIH, HaXOAUTh OUIMOKY, JaBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

npeomemuule:



1) yMeHHe paboTarh C MaTeMaTHYeCKHMM TEKCTOM (CTPYKTYpHpOBaHUE, U3BICUCHUE
HeoOXomuMoW  WH(OpManuM), TOYHO M TPAMOTHO BBHIpaXaTh CBOM MBICJIM B YCTHOW U
MUCbMEHHON pEYH, MPUMEHSAS MATEMATUYECKYI0 TEPMHUHOJIOTHUID U CUMBOJIMKY, HUCHOJIb30BATH
paszIMyYHbIE S3BIKM MaTeMaTUKH (CIOBECHBIH, CHMBOJUYECKHH, Tpaduyeckuii), 000CHOBHIBATH
CYXJICHHSI, TPOBOANTH KIIacCU(HUKAIINIO, TIOKA3bIBATh MATEMATHU€ CKUE YTBEPHKICHUS;

2) BmajeHue 0a30BBIM TMOHSATHHHBIM almmapaTroM: HWMETh IMPEICTaBICHUE O YHUCIIE,
BJIQJICHUE CHUMBOJBHBIM SI3BIKOM alreOpbl, 3HAHWE OJIIEMEHTAPHBIX (YHKIMOHAIBHBIX
3aBUCUMOCTEH, (OPMHUPOBAHHE MPEACTABICHHH O CTAaTUCTHYECKUX 3aKOHOMEPHOCTSIX B
peTbHOM MHpE U O Pas3lMYHBIX CIOCO0aX WX M3y4eHUs, 00 OCOOCHHOCTSX BBIBOJOB U
MIPOTHO30B, HOCSIIIIUX BEPOSTHOCTHBIN XapaKTep;

3) yMeHue BBHIMONHATH anredpandeckue mpeodpa3oBaHUs PAIMOHATBHBIX BBIPAKCHUH,
MPUMEHATh WX JUIS pelIeHUs] Y4eOHBIX MaTeMaTHYeCKHX 3aJad M 3a7ad, BO3HHKAIOIIUX B
CMEXKHBIX YICOHBIX TIPEIMETAX;

4) YMEHHE TIOJNb30BaTbCsl MaTeMaTHUeCKUMU (OpMylTaMHd M CaMOCTOSITEJIbHO COCTaBJISTh
dopMyIIBl 3aBHCHMOCTEH MEXKIy BEIMYMHAMH Ha OCHOBE OOOOIICHHWS YACTHBIX CIIy4aeB U
AKCIIEPUMEHTA;

5) ymMeHue pemiath JMHEWHBIE W KBaJpaTHbICE YPAaBHEHHS M HEPABEHCTBA, a TaKXKe
NpPUBOAMMBIE K HHUM YpaBHEHHs, HEPaBEHCTBA, CHCTEMBI, MPUMEHITH Trpaduyueckue
MPEACTABJICHUS Uil PEIIEHUS U WCCIICIOBAHUS YPAaBHEHUI, HEPABEHCTB, CUCTEM; IPUMEHSTH
MIOJIyY€HHbIE YMEHHUSI JUIsl pELIEHUS 3a]1a4 U3 MaTeMaTuKH, CMEKHBIX MIPEAMETOB, IPAKTHKH;
OBJIQJICHUE CUCTEMOW (DYHKIIMOHAJILHBIX MOHATUH, (PYHKIIMOHAIBHBIM S3BIKOM M CHMBOJIUKOM,

yMEHUE CTPOUTHh Tpaduku (YHKIUN, OMHUCHIBAaTH UX CBOMCTBA, HCHOJIB30BaTh (YHKIIMOHAIBHO-
rpadyuyecKkue TPEACTABICHUS ISl ONMUCAHWSI M aHaJIM3a MaTeMaTHMYeCKHX 3aJad M peajbHBIX
3aBUCHMOCTEH;

6) oBazieHNe OCHOBHBIMHU CIIOCOOAMH TPENCTABICHUS M aHAIW3a CTAaTUCTHUYECKHUX
JAHHBIX; YMEHHUE peIIaTh 33J]a4u Ha HaXOXK/IEHWE YaCTOThI U BEPOSATHOCTH CIIYYalHBIX COOBITHH;

7) YMEHUE NPUMEHSTh U3YYEHHBIE [TOHATHUS, PE3YJIbTaThl
W METONbl NpPH PEHICHUH 3aJa4 M3 PAa3IMYHbIX pPA3AeyioB Kypca, B TOM YHCIE 3a]ad4, HE
CBOJSIIMXCS K HENOCPEACTBEHHOMY IIPUMEHEHHUIO U3BECTHBIX AJITOPUTMOB.

K konuny oOyyenuss B 8 kjacce 00y4armoIMiics MOJYYHUT CJeAyIOlIHe TpeIMeTHbIe
pe3yJbTaThl:

Yucna v BoIYMCICHUSA

Hcnonp30BaTh HayalbHbIE NPEACTABICHUS O MHOMKECTBE JCHCTBUTEIBHBIX 4YHCEN Ui
CpPaBHEHHUS, OKpYIJIEHMs M BBIYMCICHHUM, H300pakaTh [EHCTBUTENbHbIE YHCIAa TOYKAMH Ha
KOOPAMHATHOU IIPSIMOA.

[IpumensTh NOHATHE apU(METHUYECKOTO KBaJIPaTHOIO KOPHSI, HAXOAUTh KBaJpaTHbIE KOPHH,
UCTOJNB3ys TpPH HEOOXOAMMOCTH KAJIBKYJISATOP, BBINOJHATE MPEOOpa30BaHUs BBIPAKEHHIH,
coJiep>KalluX KBaJpaTHbIE KOPHU, UCIIOIb3Yys CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amucH OOJBIIMX W MaJbIX YHCENl C TMOMOUIbIO JECATHUYHBIX JIpoOel u
creneHed yucina 10.

Auredpanyeckue BbIpasKeHUs

[IpuMeHsATh TOHSATHE CTENEeHM C IeJbIM I[O0Ka3aTeJeM, BBIMOJIHATh [PeoOpa3oBaHUs
BBIPAKEHUI, COAEPIKALLUX CTEIIEHU C LIETIbIM [T0KA3aTEIEM.

BbINONMHATE TOXAECTBEHHbIE MPEOOpa30BaHUs pPALMOHANBHBIX BBIPAKEHHH HAa OCHOBE
MpaBUJI JEHCTBUN HaJl MHOTOUJICHAMH M aJIreOpandecKuMu IpOoOsMH.

PacknanpiBaTh KBagpaTHBINA TPEXUIIECH HA MHOKUTEIIH.

[TpumensaTh peoOpa30BaHMs BRIPAXKEHUM IS PELICHUs Pa3IMYHbIX 3a/1a4 M3 MaTeMaTHKH,
CMEXHBIX ITPEAMETOB, U3 PEaJTbHON MPAKTUKH.

YpaBHeHNS U HEPABEHCTBA



Pemarp nuHeWHbIE, KBaJpaTHbIE YpPaBHEHUS M PAallMOHAIbHBIE YPaBHEHHUS, CBOJAIIMECS K
HUM, CUCTEMBI IBYX YPaBHEHHH C IBYMS IIEPEMEHHBIMHU.

[IpoBoauTh MpOCTEHIINE UCCIIEIOBAHUS YPAaBHEHHMM M CUCTEM YpPaBHEHHUH, B TOM YHCIIE C
IIPUMEHEHHEM IpadUuecKuX MpeacTaBIeHUll (YCTaHABIMBATh, UMEET JM YpPaBHEHUE WM CHUCTEMa
YpaBHEHUH PEILICHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

Ilepexoauts OT cioBecHON (OPMYIMPOBKM 3ajaud K e€ anreOpanyeckod MoJenu ¢
IIOMOUIBIO COCTABJICHMSI YPABHEHUS WJIM CUCTEMBl YPaBHEHHI, HHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3aJ]a4yl IIOJy4YEHHBIA PE3yIIbTaT.

[IpuMeHsTh CBOWMCTBAa YMCIIOBBIX HEPABEHCTB JJII CPaBHEHUS, OLIEHKH, pellaTh JIMHEHHBIE
HEpaBEHCTBA C OJHOM IEpeMEHHOM M HUX CHUCTeMbl, JaBaTb IpaUUECcKyl0 HIUIIOCTPALIUIO
MHO’KECTBA PELLIEHUI HEPABEHCTBA, CUCTEMbl HEPABEHCTB.

DOYyHKIUHT

[ToHnMaTh ¥ HCIIONIB30BaTh (PYHKIMOHATIBHBIC TIOHATHS M SI3BIK (TEPMUHBI, CHUMBOJIHYECKHUE
0003HaYeHMsI), ONPEAEATh 3HaUYeHHe (PYHKIMM MO 3HAYEHUIO apryMEeHTa, ONpeleNiTh CBOWCTBA
byHKIUH 10 e€ rpaduKy.

Ctpouts rpaduku 3J€MEHTapHBIX QYHKIUH BUA:

y =k/x, y=x2, y = x3,y = [x|, y = VX, OIHCBHIBaTh CBOICTBA UHCIOBOH (YHKIHH 110 €&

rpaduky.

K konuny oOyyenuss B 9 kjacce 00y4amoIMcA NMOJYYHMT CJedylollde NpeaMeTHbIe
pe3yJabTaThl:

Yuciia 1 BbIYHCIEHUS

CpaBHHBATH M YIIOPSIOYUBATH PAIIMOHAIBLHBIC H UPPAIIMOHAILHBIC YUCIIA.

BeimonHATe apudmMeTnyeckne ACWCTBUS C PANMOHAIBHBIMH YHCIAMH, COYETasl YCTHBIE U
MUCHMEHHBIC TIPUEMBI, BBITIOIHSTH BEIYUCICHHSI C UPPAIIMOHATIBHBIME YHCIIAMH.

HaxonuTe 3Ha4eHUsl CTENeHeil C IeTbIMH TNOKa3aTelsiMA W KOPHEH, BBIYUCIATH 3HAUYCHUS
YHCIIOBBIX BBIPAKEHUIA.

OKpyTasTh AEHCTBUTEIBHBIC YNCIIA, BBIOIHATh TPUKUIKY PE3yJIbTaTa BRIYUCICHUH, OLIEHKY
YHCIIOBBIX BBIPAXKEHUIA.

YpaBHeHUsI U HEPABEHCTBA

Pemate nuHeliHbIC U KBaApaTHBIE YpaBHEHHS, YPAaBHEHUS, CBOASIINECS K HUM, MPOCTEHINNE
JIpOOHO-pallOHAJIbHBIE YPABHEHHUS.

Pematp cucteMbl ABYX JIMHEWHBIX ypaBHEHHMH C JBYMs TEPEMEHHBIMH M CHCTEMBI IBYX
YpaBHEHH, B KOTOPBIX OHO YPaBHEHUE HE SIBJISICTCS JINHEHHBIM.

Pemiate TeKCTOBBIE 3a/jaun aNredpanyeckKuM CrocoOOM € MOMOIIBIO COCTABICHUS YPaBHEHUS
WJIA CUCTEMBI JIBYX YPaBHEHHI C IBYMsI TEPEMEHHBIMHU.

[IpoBoUTH MpoOCTEeHIINE HUCCIEAOBAaHUS YPAaBHEHUH M CHUCTEM ypaBHEHUH, B TOM YHCIE C
pUMEHEHHEM TpadUvecKuX TpeICTaBICHUH (YCTaHABIMBATh, UMEET JI YpaBHEHUE WM CHUCTEMa
yYpaBHEHUH PELICHHUs, €CIIH UMEET, TO CKOJIBKO, U IpoYee).

Pemrate nmHeiHBIE HEpPaBEHCTBA, KBAJpAaTHBIE HEPAaBEHCTBA, HW300pakaTh peIIeHUE
HEPaBEHCTB Ha YMCJIOBOW MPSIMOI1, 3aITUCBHIBATh PEIIEHHE C TIOMOIIBIO CUMBOJIOB.

Pemrate cucTeMbl JIMHEHHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKIIOYAIONINE KBaIpaTHOE
HEPaBEHCTBO, M300pa)kaTh PpEIIEHHWE CHUCTEMBbl HEPABEHCTB HA YMCJIOBOM MPSMOM, 3alUCHIBATh
peleHre ¢ TTOMOIIHI0 CHMBOJIOB.

Vcnonb30BaTh HEPABEHCTBA MPU PEIICHUH PA3IMYHBIX 3a/1a4.

DOYyHKIUHT

Pacnio3naBath (pyHKIIMHM M3yueHHBIX BUIOB. [IOKa3bIBaTh CXEMaTHYECKH PACIIONIOKEHUE Ha
KOOPAMHATHOM TT0cKOCTH rpadukoB GyHknuid Buma: Y = kx, y = kx + b, y = k/x, y = ax2 + bx + c,
y = x3, y = VX, y = ||, B 3aBHCHMOCTH OT 3HadeHHiI KO3((HINCHTOB, ONHCHIBATH CBOHCTBA
byHKIHHA.



Crpouth M u300pakaTb CXEMAaTUYECKH TpapuUKH KBaIpPATUUYHBIX (DYHKIUH, OMUCHIBATH
CBOMCTBA KBaJAPATUYHBIX (PYHKITUH 1O UX Tpadukam.

Pacrnio3naBath KBagpaTHUHYI0 (QYHKIHUIO 10 (hopMysie, MPUBOJUTH MPUMEPHI KBAaIPATHUHBIX
GyHKIMA U3 pealibHOM KU3HU, (PU3UKH, TECOMETPHUH.

YuciioBbIe MOCIA€10BATEIbHOCTH U NPOrPeccHu

PacrioznaBath apu(METHUECKYI0 U T€OMETPUUYECKYIO IMPOrPECCHU MpPH Pas3HbIX CIOco0ax
3aJJaHMUS.

BbINONHATE BBIYMCIEHUS C HCHOJb30BaHUEM (OpPMYNI N-ro wieHa apupMETHUYECKOH H
r€OMETPUYECKON IIPOrPECCUM, CYMMBI IIEPBBIX N YJIEHOB.

N306paxaTh 4ieHbl NOCIEI0BATEIBHOCTH TOUKAMHU Ha KOOPIUHATHON TIOCKOCTH.

Pemrate 3amaum, cBSA3aHHBIE C YHCIOBBIMU IMOCIEA0BATEIBHOCTSIMH, B TOM YHCIIE 3a/1a4H U3
peanbHOM XKU3HU (C UCTIOIB30BAHUEM KATBKYIIATOPA, ITU(DPOBBIX TEXHOJIOTHHA).

8 KJIACC
e HaumenoBann KoandecTBo yacoB DJIeKTPOHHbIE
B e pa3ieoB W (undposbie)
E/ TeM f cer f;g;gf:lbnbl ?g:g:;a;ecxn o0pa3oBaTe/ibHbIE
NporpamMMbl pecypchbl
Hucra " bubmnnoreka LHOK
1 BOIHCTICHHA. 15 https://m.edsoo.ru/7f417a
KBanpatnbie 8
KOpHU -
Ywucaa "
BBIYHCIICHHUS. bubnuoreka HOK
2 Cremnenb c 7 https://m.edsoo.ru/7f417a
LEJTBIM f8
IOKa3aTelieM
Aurebpanteck bubnuorexa HOK
3 YC BRIDBKCHIEL - g 1 https://m.edsoo.ru/7f417a
KB”a)IpaTHI)II/I i3
TPEXUIIECH -
Aurebpantieck bubmmoreka HOK
4 HC BBIPAKCHH. 15 1 https://m.edsoo.ru/7f417a
Anrebpandecka 8
s Ipo0b -
YPABHCHMA 1 bubnuorexa HOK
5 HEPABCHCTRA. 15 1 https://m.edsoo.ru/7f417a
KBagparusie 8
yYpaBHEHUS -
YPABHEHMA 1 bubmmoreka HOK
6 HEPABCHCTRA. 13 https://m.edsoo.ru/7f417a
Cucremsl 8
ypaBHEHUUI -
VYpaBHeHuss u bubnuotexa HOK
7 HEPaBEHCTBA. 12 1 https://m.edsoo.ru/7f417a
HepasenctBa 8
8 OYyHKIUU. 5 Bubnuoreka LHOK

OCHOBHBIE https://m.edsoo.ru/7f417a



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

TIOHATHUA

8

OyHKIUH. Bbubanoreka LHOK
9 YucnoBbie 9 https://m.edsoo.ru/7f417a
byHKIHAHA f8
TosToperue 1 bubnmnoreka HOK
10 6 https://m.edsoo.ru/7f417a
000011EHNE 8
OBIIEE
KOJIMYECTBO 102
YACOB I10

I[TPOTPAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHnoBanue
n/  pasgenoB um TeM Bcer Kontpoanm = IpakTHueck (unpposrIe)
n NporpaMmmMsl 0 ble padoThI ue padoTsbl 0bpasoBaTenbHbIe
pecypchbl
Yucna u
BBIUHCIICHHUSI. bubmorexa HOK
o 9 https://m.edsoo.ru/7f419
JlelicTBUTEbHBIC 408
uycia -
YpaBHeHust u
HEpaBEHCTBA. bubnuoreka HOK
YpaBHeHUs c 14 1 https://m.edsoo.ru/7f419
OJIHOU dos
MePEMEHHOMN
zg;;;e;ﬁia " bubnuoreka HOK
’ 14 1 https://m.edsoo.ru/7f419
Cucremsl } 408
ypaBHEHUH -
YpaBHeHus u bubnuoreka HOK
HEPaBECHCTBA. 16 1 https://m.edsoo.ru/7f419
HepaBencTBa do8
bubnnoreka HOK
OyHKIUN 16 1 https://m.edsoo.ru/7f419
dos
Yucnosbie bubnmmoteka HOK
IIOCJIEA0OBATEIHLHOC 15 1 https://m.edso0.ru/7f419
™ dos8
1(;[60(;351(1)11.)3 i;l/llze’ bubnuoTeka HOK
’ 18 1 https://m.edsoo.ru/7f419
CHCTeMaTH3aLHA 408
3HAHUI -
OBIIEE
KOJIMYECTBO
YACOB IO 102 6 0
I[TPOI'PAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

8 KJIACC

KoauuecTBo | JaTa
Nen/m  Tema ypoka 4acoB
IIo niany daxr.

1 KBanpartHblii KOpeHb U3 YHCIIa

2 [Tonsatue 06 UpparOHAIEHOM YHCIIE

3 Hecstuunbie IpUOTMKEHUS 1
UPPalMOHATLHBIX YHCET

4 HecsTuuHbie PUOITUKCHHUS 1
UppalMOHATILHBIX YHCET

5} JlelicTBUTENbHBIC YKCIIA

6 CpaBHeHHE 1EHCTBUTENBHBIX YUCEI

7 CpaBHeHHE IEWCTBUTEIIBHBIX YHCEI

8 Apudmernueckuit KBaJIpaTHbIN 1
KOPCHB

9 YpaBHeHHE BHIA X2 = a 1

10 CaoiicTBa apupMeTHUIECKHIX 1
KBaJPAaTHBIX KOPHEU

11 CsaoiicTBa apru(MeTHIECKUX 1
KBaJIpaTHBIX KOpHEH
[Ipeobpa3zoBanue YHCIIOBBIX

12 BBIPKECHH, coJiepKaIImx 1
KBaJIpaTHbIE KOPHU
[Ipeobpa3zoBanue YHCIIOBBIX

13 BBIPKECHH, coJiepKaIImx 1
KBaJIpaTHbIE KOPHU
[TpeobpazoBanue YUCIIOBBIX

14 BBIPaXKECHHUI, coJiepKaImnx 1
KBaJIpaTHBIC KOPHU
[IpeobpazoBanue YUCIIOBBIX

15 BBIPAXKECHUI, coJiepKaIinx 1
KBaJIpaTHBIC KOPHH

16 CrelleHs ¢ IeIbIM ITI0Ka3aTeIeM 1
CrangaprtHas 3anuch yucia. Pazmepsl
00BEKTOB OKpykaromiero mmpa (ot

17 JIIEMEHTAPHBIX YaCTHUIL m0 4
KOCMHMYECKHUX 00BEKTOB),
JUTUTETHHOCTh MPOLIECCOB B
OKpYKaroIIeM MUpPe

18 CBoiicTBa CTEIEHU c EJIBIM 1
MOKa3aTeneM

19 CBoiicTBa  cTemeHW C  LEIbIM 1
MoKa3areieM

20 CBoiicTBa  cTemeHW C  LEIbIM 1

IIO0Ka3aTcJICM




CBoiicTBa CTEIEHU c EJIBIM

21 1
rokaszaresem
29 CBoiicTBa  CTEmEeHH C  LEJIbIM 1
MOKa3aTeieM
23 KBanparupiii TpExuneH 1
24 KBanparupiii TpExuneH 1
o5 Pasnoxxenue kBaapaTHOro TpEXUseHa 1
Ha MHOXXUTEIN
26 PasnoxxeHne kBaapaTHOro TpEXusicHa 1
Ha MHOXUTEIN
KontponbHast paGota mno Temam
27 "KBagparasle  kopHu.  CreneHu. 1
KBanparuslii Tpexunen"
28 Anrebpanyeckast 1poOb 1
JlomycTuMble 3HaUYEHUS IEPEMEHHBIX,
29 BXOJIALIUX B anreopamveckue 1
BBIPKCHUS
JlomycTuMble 3HaUYEHUS IEPEMEHHBIX,
30 BXOJIALIUX B anreopanveckue 1
BBIPKCHUS
31 OcCHOBHOE CBOWCTBO anredpanyeckoin 1
npobu
32 Coxkpatenue apobeit 1
33 Coxparenue apobeit 1
34 Coxkpartienue apobeit 1
35 CrnoxeHue, BbIUMTAHUE, YMHOXKCHHE 1
U JIeJIeHHe anre0pandeckux JIpooei
36 CrnoxeHue, BbIUMTAHUE, YMHOKEHHE 1
U JICJICHHE alreOpandeckux apooei
37 CrnoxeHue, BbIUMTAHUE, YMHOXKCHHE 1
U JIeJIeHHe anre0pandeckux JIpooei
38 Crnoxenue, BbIUMTAHUE, YMHOXKECHUE 1
U JenieHue anredpanyeckux apooei
39 [Ipeo6pa3zoBanue BBIPKECHHM, 1
coJiep KaluX anredpandeckue Apoou
40 [IpeobpazoBanue BBIPKECHHM, 1
coJiep Kalux anredpandeckue Apoou
a1 IIpeoOpazoBanue BBIPXCHUH, 1
coJiepKammx anredpandeckue Ipoou
Kontponbnast paborta 1o  Teme
42 ) " 1
Anrebpanueckas 1poob
43 KBagparnoe ypaBHeHHE 1
€MOJIHOE KBaJIPaTHOE YpaBHEHHE
44 H y 1
MIOJIHOE KBAJpaTH BHEHU
45 Henonnoe kBagpaTHOE ypaBHEHUE 1
OopMyJia  KOpPHEHM  KBaJpaTHOrO
46 dopmy. 1




ypaBHEHHUS

47

48

dopmysia  KOpPHEH  KBaJpaTHOrO
YpaBHEHHUS
@opMyna  KOpHEH  KBaJgpaTHOIO
YpaBHEHUS

49
50

Teopema Buera

Teopema Buera

51

52

53

Pemienue ypaBHEHMH, CBOISAIIUXCS K
KBaJPaTHBIM

Pemienue ypaBHEHMH, CBOISAIIUXCS K
KBaJIPaTHBIM

[Ipocreiimme ApoOHO-pallMOHATBHEIE
ypaBHEHUs

54

55

[Ipocreiimme apoOHO-paIIMOHATILHEIE
YpaBHEHUSI

Pemenne  TEKCTOBBIX  3amad  C
MOMOIIIbIO KBaIPATHBIX YPABHEHUMN

56

57

58

PemeHne  TEKCTOBBIX  3aga4 €
ITIOMOIIBIO KBAIPATHBIX YPABHEHUHI

KonrponsHass pabora 1o Teme
"KBanpaTHble ypaBHeHuUs"

JluHeitHoe  ypaBHEHME C  JIByMS
MEPEMEHHBIMU, €ro rpadux,
MpUMEPBl  PEIICHHUs] YpPaBHEHUU B
LEJIBIX YUCIIax

59

60

JIuneliHOe  ypaBHEHME C  JIBYMs
IIEPEMEHHBIMY, €ro rpadux,
IPUMEPBl PEILIEHUS YpaBHEHUI B
LETIBIX YUCIIaX

JluHeitHoe  ypaBHEHME C  JIByMS
MepEMEHHBIMU, ero rpadux,
MpUMEpBl  PEIICHHUs] YpPaBHEHUHA B
LEJIBIX YUCIIax

61

62

63

Pemenune cucreM AByX JMHEWHBIX
YpaBHEHUH ¢ ABYMS NNEPEMEHHBIMU
Pemenne cucreM AByX JMHEHHBIX
YPaBHEHUI C IByMs IEPEMEHHBIMU
Pemenne cucreM IByX JUHEHHBIX
YPaBHEHUI C IByMsl IEPEMEHHBIMU

64

[Ipumepsr peuieHus CUCTEM
HEJIMHEHMHBIX YpaBHEHUW C JBYMS
MepeMEHHbIMU

65

IIpumepsl peleHus CHUCTEM
HEJIMHEHMHBIX YpaBHEHUW C JBYMS
IIEPEMEHHBIMU

66

I'paduueckas UHTEPIIPETALNS
YpaBHEHUS C ABYMsI IEPEMCHHBIMU H




67

CUCTEM JIMHEWHBIX YpaBHEHUU C
ABYMA ICPEMCHHBIMHA

I'paduueckas UHTEPIIPETALINS
YPaBHEHHUs C JBYMS IIEPEMEHHBIMU U
CUCTEM JIMHEHHBIX YPaBHEHHH C
JBYMsI IEPEMEHHBIMU

68

69

Pemienne  TEKCTOBBIX  3adad ¢
IIOMOILBIO CUCTEM YPAaBHEHUI
Pemienne  TekCTOBBIX  3ajady €
IMOMOUIBIO CUCTEM YpaBHEHUI

70

71

72

Pemenne  TexkcToBBIX  3amady ¢
ITIOMOILBIO CUCTEM YPAaBHEHMI

UucnoBele  HEpaBEHCTBA WM HUX
CBOMCTBA

UucnoBble  HEpaBEHCTBA U HX
CBOICTBA

73
74

HepaBeHncTBo ¢ 071HOM ITepeMEeHHOM

JIuHeliHbIE HEpaBEeHCTBA € OJHOMU
NIEPEMEHHON U UX pelleHne

75

76

JluHeliHble HepaBEHCTBA C OJHOM
IIEPEMEHHOM U UX pELICHUE
JIuHeliHbIE HEpaBeHCTBA € OJHOM
MEPEMEHHOMN U UX pEeIIeHHE

77

Cucrembl JUHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PELIEHUE

78

79

Cucrembl JMHEHHBIX HEPABEHCTB C
OJIHOM NIEPEMEHHOM U UX PEIICHHE
Cucrembl JMHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PELIEHUE

80

N300parkeHre pemeHus JUHEHHOTo
HEpPaBEHCTBA M WX CHCTEM Ha
YUCJIOBOU ITPSIMOM

81

N300parkeHne pemeHus JUHEHHOTO
HEPAaBEHCTBA M HUX CHCTEM Ha
YHUCJIOBOU ITPSIMOM

82

Kontponbaast pabora 1o TeMam
"HepaBenctBa. CucteMbl ypaBHEHH"

83
84

[Tonarue GpyHKIUU

OO6macth ompeneneHuss 1 MHOXKECTBO
3HaYeHUH YHKIINH

85

CriocoOb1 3a1anust pyHKIHIA

86

I'paduk ysakumm

87

CaoiicTBa (QyHKIINH, UX OTOOpakeHUE
Ha rpaduke

88

Urenne u mocTtpoeHue TrpaduKkoB
byHKIUH




[Ipumepsr  rpadukoB  QyHKIUH,

89 OTPAXKAIOIIUX PeaTbHBIE MPOIIECCHI 1
OYHKIHMH, OMUCHIBAIOIINE MPSIMYIO U

90 oOpaTHyO nponopryuoHanbHele = 1
3aBHCUMOCTH, UX IpaduKu

91 I'unep6ona 1

92 I'unepbona 1

93 I'paduk Gynkmm y = x> 1

94 I'paduk Pyskuuu y = x> 1
Oynkmmn y =x%, y = x3, y = VX, y =

95 Ix|; rpadudeckoe pemenune 1
YPAaBHEHUU U CUCTEM YPAaBHEHUN
Oynkunu y =x%, y = x3, y = VX, y =

96 x|; rpaduyeckoe pemrenne 1
YpaBHEHUH U CUCTEM ypaBHEHUI
[ToBTOpEeHUE OCHOBHBIX IOHATHH H

97 METOZOB KypcoB 7 u 8§ KJaccos, 1
000011eHNE 3HAHUNA
[ToBTOpEeHUE OCHOBHBIX IOHATHH H

98 METOJIOB KypcoB 7 m &8 kimaccoB, 1
0000111eH1e 3HaHUH
[ToBTOpEHNE OCHOBHBIX TOHATUH H

99 METOJIOB KypCOB 7 H & KIIaccoB, 1
0000111eH1e 3HAaHUH
[ToBTOpEHNE OCHOBHBIX TOHATUH H

100 METOJIOB KypCOB 7 H & KIIaccoB, 1
0000111eH1e 3HAaHUH

101 Hrorosas koHTpOIbHAs paboTa 1
[ToBTOpEHNE OCHOBHBIX TOHATUH H

102 METOZOB KypcoB 7 u 8§ KJaccoB, 1
0000111eHNe 3HAHUH

OBLIEE KOJIMYECTBO YACOB TIO 102

[TPOTPAMME




9 KJIACC

Ne ni/n

Tema ypoka

KoaunuyecTBo
YyacoB

JlaTta

ITo niany

Pdakr.

PanmonansHbie yucia,
UppaIlMOHATILHBIC YHCIIa, KOHSYHBIE U
OCCKOHEYHBIC JECATUIHBIC TPOOH

MHOXECTBO JIEHCTBUTEILHBIX YHCEN;
JIETCTBATEIILHEIE qyycia KakK
OCCKOHEYHBIC JECATUIHBIC TPOOH

B3aumHO 07HO3HAYHOE COOTBETCTBHE
MEXIY MHOKECTBOM
JEHCTBUTENBHBIX qrcen u
MHOXECTBOM TOYEK KOOPJIMHATHOMN
MPSAMOit

CpaBHeHUe JEHCTBUTEIbHBIX YHCE,
apu(pMeTHIECKHIEe NeicTBUs c
JEeHCTBUTEILHBIMH YHCIIAMH

[TpubnmxEHHOE 3HAYCHNE BEIMYHMHEI,
TOYHOCTb MPUOIMKEHUS

OxpyrieHne uncen

OxpyrieHue ynucesn

o N oo O

[Ipukuaka W OLEHKa pe3yJbTaTOB
BBIYUCIIEHUI
[Ipukugka W OLEHKAa pe3yJbTaTOB
BBIYHUCIEHUHN

L

10

JIuneliHoe  ypaBHeHue.  Pemnienue
YPaBHEHUH, CBOJSALINXCS K
JIMHEUHBIM

11

JIuneliHoe  ypaBHeHue.  Pemienue
YpaBHEHUH, CBOJSLINXCS K
JIMHEHWHBIM

12

13

14

KBagparnoe ypaBHeHue. Pemnienue
YpaBHEHUH, CBOJSAIINXCS K
KBaJPATHBIM

KBagparnoe ypaBHeHue. Penienue
YpaBHEHUH, CBOJSIINXCS K
KBaJPATHBIM

bukBanpaTHbie ypaBHEHUS

15

buxBaapaTHbie ypaBHEHUS

16

[Ipumepsl  pemieHus  ypaBHEHUH
TpeTbed M  YETBEPTOM  CTENEHEeU
Pa3IoKEHUEM Ha MHOKHUTEIN

17

[Ipumepsl  pemieHus  ypaBHEHUH
TpeTbed M  YETBEPTOU  CTEIEHEH
pa3IoKEHUEM Ha MHOKHUTEIN




Pemenne JTPOOHO-paIIMOHATIBHBIX

18 .
YpaBHEHU

19 Pemenue § TPOOHO-PAIIMOHATBHBIX
YpaBHEHUU

20 Pewenne TEKCTOBBIX 3a1a4
anredpanvyeckuM MeTo10M

21 Pemenue TEKCTOBBIX 3a1a4
anredpandeckuM MEeToA0M

22 Pewenne TEKCTOBBIX 3a1a4
anredpanvyeckuM MeTo10M

23 'ISOHTpOHLHa}I pabota mo Teme

VYpaBHeHUsI ¢ 01HON niepeMeHHON"

24 VYpaBHeHUE ¢ ABYMs IEPEMEHHBIMHU U
ero rpaduk

o5 VYpaBHeHUE ¢ JBYMSI IEPEMEHHBIMU U
ero rpauk

26 Cucrema AByX JTUHEHHBIX YpaBHeHnﬁ
C IBYMsI IEPEMEHHBIMU U €€ PEIICHUE

27 Cucrema IByX JUHEHHBIX YpaBHeHI/Iﬁ
C IByMs IEPEMEHHBIMU U €€ pelIeHHe

o8 Cucrema AByX JUHEHHBIX ypaBHeHHﬁ
C IByMsl IEPEMEHHBIMU U €€ pelieHne

29 Cucrema AByX JIMHEHHBIX YpaBHeHMﬁ
C IByMs IEPEMEHHBIMU U €€ pelIcHHe
Pemenne cuctem IByX YpaBHEHMI,

30 OJTHO M3 KOTOPBIX JIMHEHHOE, a APYyroe
— BTOpOU CTENICHU
Pemenne cuctem IByX YpaBHEHMI,

31 OJIHO U3 KOTOPBIX JIMHEHHOE, a JPYroe
— BTOpOM CTENICHU
Pemenne cuctem IByX YpaBHEHMI,

32 OJTHO W3 KOTOPBIX JIMHEHHOE, a IPYyroe
— BTOpOM CTENICHU
Pemenune cuctem IByX YpaBHEHMI,

33 OJTHO M3 KOTOPBIX JIMHEHHOE, a APYyroe
— BTOpOH CTENCHU
I'paduueckas WHTEPIpPETALNS

34 CUCTEMBl  ypaBHEHUH C  JByMs
MIEpEeMEHHBIMU

35 Pemenue TEKCTOBBIX 3a71au
anreOpandeckuM crocoOoM

36 Pemrenue TEKCTOBBIX 3aj1a4
anredpanvecKuM crocooom

37 'I'<0HTp0III>HaH padora TmToO Teme

Cucremsl ypaBHeHUN"
38 UucnoBele  HEpAaBEHCTBA M UX

CBOICTBa




39

40

YucnoBele  HepaBeHCTBA U UX
CBOMCTBA

JIuHeliHbIE HEpaBeHCTBA C OJHOHU
IIEPEMEHHON U UX peleHue

41

42

JluHeiiHble HEpaBEHCTBA C OJHOMU
IIEPEMEHHOM U UX pELICHUE
JIuHeliHBIE HEpaBeHCTBA C OJHOM
IIEPEMEHHOH U UX PELICHHUE

43

44

45

CucteMbl JIMHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEIICHUE

Cucrembl JIMHEWHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PELICHHE
CucreMpl JIMHEHHBIX HEPAaBEHCTB C
OJIHOM MEPEMEHHON U UX PEIICHUE

46

47

KBanparHele HepaBeHCTBA U HX
perieHne
KBaZ[paTHI:Ie HCPAaBCHCTBA n nux
peuieHue

48

49

50

KBanparHele HepaBeHCTBA U HX
perieHne

KBagpatHele HepaBeHCTBA U WX
perieHne
KBaHpaTHI)Ie HCpaBCHCTBA n nux
pelieHue

51

I'paduueckas UHTEpIpeTanus
HEPABEHCTB U CUCTEM HEPaBEHCTB C
JBYMSI IEpEMEHHBIMU

52

I'paduueckas UHTEpIpeTanus
HEPAaBEHCTB U CUCTEM HEPaBEHCTB C
JBYMSsI IEpEMEHHBIMU

53

54

KonrponsHast paGora 1o  Teme
"Hepasencrsa"

KBanpartuunas ¢pynkuus, e€ rpaduk u
CBOMCTBA

55

KBanpartuunas ¢pynkuus, e€ rpaduk u
CBOMCTBA

56

57

KBangparuunas ¢pyHkuus, e€ rpaduk u
CBOMCTBA

[Tapabona, KOOpAWHATHI BEPUIUHBI
napaboIIbl, 0Cb CHMMETPHUH 1apadoJIbl

58

[Tapaboma, KOOpAMHATHI BEPIIUHBI
napaboJIbl, OCh CHMMETPHH TTapadOJIbI

59

[TapaGona, KOOpPIMHATHI BEPIIMHBI
napaboIIbl, 0Cb CHMMETPHUH 1apadoJIbl

60

[TapaGona, KOOpPIMHATHI BEPIIMHBI
napaboIIbl, 0Ch CHMMETPHUH 1apadoIbl




61

62

[TapabGona, KOOpPIUHATHI BEPIIHHBI
napa0oJiibl, 0Cb CHUMMETPHUH MapadoJIbl
[Tapabona, KOOpPAWHATHI BEPIIUHBI
napa0oJibl, 0Cb CAMMETPHUH MapadoIbl

63

64

I'paduxu pynkmmit: y = kx, y = kx +
b, y=k/x, y=x3, y=vx, y=[X|
I'padpuku Gynkmmit: y = kx, y = kx +
b, y=k/x, y=x3, y=vx, y=[X|

65

66

67

I'paduxu pynkmmit: y = kx, y = kx +
b, y=k/x, y=x3, y=vx, y=[X|
I'paduku pynkuumii: y = kx, y = kx +
b, y=k/x, y=x3, y=vx, y=[X|
I'padpuxu pynkmmit: y = kx, y = kx +
b, y=k/x, y=x3, y=vx, y=[X|

68

69

I'paduku pynkumii: y = kx, y = kx +
b, y=k/x, y=x3, y=vx, y=[X|
KonrponbHast pabora 1o Teme
"OyHKIMKN"

70

71

ITonsatue YHCIIOBOM
110CJIEI0BATENBHOCTH

3ananue MIOCJIE0BATENBHOCTH
PEKYpPpEHTHOU dbopmyoi u
¢dbopmyI0# n-To wieHa

72

73

Apudmernueckas U reoMmerpuyeckas
Iporpeccun
Apudmerndeckass © reoMerpuyecKas
IIPOrPECCUU

74

75

Dopmyiibl n-ro YJeHa
apu(pMETUYECKOH M TEeOMETPUUECKOU
MPOTPECCUM, CYMMBbI MEPBBIX N
YJICHOB

PopMybl n-ro 4JIeHa
apu(pMETHYECKOH M TeOMETpPUUYECKON
MIPOTrPECCUil, CyMMBI IEpPBBIX N
YJICHOB

76

DopmyJIbl n-ro YileHa
apu(METUYECKOH M TEeOMETPHUUECKOU
MPOrPECCUM, CyYMMBbI MEPBBIX N
YJIEHOB

77

DopmyIsl n-ro qjIeHa
apu(pMETHIECKOH M TeOMETPUUECKOU
IIPOrpecCuii, CyMMBI IIEpBBIX n
YJICHOB

78

DopmyIibl n-ro 4jieHa
apu(pMeTUYECKO U TeOMETPUIECKON
MpOrpeccuii, CyMMBI TEPBBIX N
YJICHOB




N3obpaxenune YJICHOB
apu(pMEeTUYECKO U TeOMETPUIECKON

” nporpeccuit TOYKaAMH Ha 1
KOOPJAMHATHOM IIOCKOCTH
N3o6paxenune YJICHOB

80 apH(bMeTHtieCKoﬁ U TeOMETPUUYECKOMN 1
mporpeccuit TOYKAMH Ha
KOOPJMHATHOMN TIJIOCKOCTH

81 JIMHEWHBIT W DKCIOHEHIHAILHBIN 1
pocT

82 Cno>kHbI€ TTPOIICHTHI 1

83 CnoKHBIC TPOLICHTHI 1

84 'I‘<0HTp0HI)Ha$I pabota 1o Teme 1
YucIIoBEIE ITOCIEN0BATEIHLHOCTH "
[ToBTOpEHue, 00001eHne u
CHCTeMaTH3alus 3HaHMH. 3amnuch,

85 CpaBHEHUE, JEUCTBUS c 1
e CTBUTEIbHBIMA YHCIIaMHU,
YHCIIOBAs TIPsMast
[ToBTOpEHue, 00001eHne u

86 cucteMaTu3anus 3HaHWK. [IporeHTsI, 1
OTHOIICHHUS, TPOTTOPITUU
[ToBTOpEHwUE, 00001eHne u

87 CHCTeMaTH3aIus 3HAHHWM. 1
Oxkpyrienue, TpuobIKeHne, OlleHKa
[ToBTOpeHue, 00001eHne u

88 cucTeMaru3anusl 3HaHuii. Pemenue 1
TEKCTOBBIX 3a7ad apu(METHICCKUM
CII0COO0M
[ToBTOpEHwUE, 00o001IeHme u

89 cucreMaTtusanus 3HaHui. Pemrenue 1
TEKCTOBBIX 3a7ad apu(METHIECKUM
crmocodom
[ToBTOpeHuUe, 00o001IeHme u

90 cucreMaTusanus 3HaHui. Pemrenue 1
TEKCTOBBIX 3a7ad apu(METHIECKUM
crmocodom
[ToBTOpEHME, 00001eHNe u

91 cUCTeMaTu3aIus 3HAHUH. 1
[IpeobpazoBanue anreOpanvdecKux
BBIPKEHUH, TOMYCTUMbIC 3HAYCHHS
[ToBTOpeHwUe, 0000mIeHme u

92 cUCTEMaTH3all1s 3HaHUH. 1
[IpeoOpazoBanue  anreOpanyecKux
BBIPOKCHUH, TOMTYCTUMBIC 3HAUCHHS
[ToBTOpEHME, 00001IEHNE u

93 cUCTeMaTu3aIus 3HAHUH. 1

[IpeobpazoBanue anreOpanvdecKux




Bprﬂ)KCHHfI, JOIMYCTUMBIC 3HAYCHUA

[ToBTOpEHME, 00001IEHNE u

94 cUCTeMaTHu3ausg 3HAHUH. 1
[IpeobpazoBanue anreOpanvdecKux
BBIPKEHUH, TOMYCTUMbIC 3HAYCHHUSI
[ToBTOpeHwUe, 00o00mIeHmEe u

95 cUCcTEMaTH3alUs 33{aHI/II71. DyHKIUU: 1
MMOCTPOCHHUE, CBOWCTBA HW3YYCHHBIX
byHKIMHA
[ToBTOpEHME, 00o001IeHNE u

9% cUCTeMaTHu3ausg 3vHaH1/n71. DyHKIUU: 1
MIOCTPOCHHE, CBOMCTBA HW3YYECHHBIX
GbyHKIUH
[ToBTOpEHue, 00001eHne u

97 CHCTEMAaTHU3aLH SUHaHHﬁ. OYHKINU: 1
MMOCTPOCHHUE, CBOWCTBA HW3YYCHHBIX
byHKIUH
[ToBTOpEHue, 00001eHne u

98 CHCTEMAaTHU3aLH suHaHHﬁ. OYHKINU: 1
MMOCTPOCHHE, CBOWCTBA H3YYCHHBIX
byHKIUH
[ToBTOpEHwUE, 00o001IeHme u

99 cucTeMaTu3alus 3HAHUH. 1
I'padmueckoe perieHne ypaBHEHUN H
HUX CHCTEM
[ToBTOpeHue, 00001eHne u

100 cUCTeMaTH3aIus 3HAHUH. 1
I'paduueckoe pemienre ypaBHEHUN U
HUX CHCTEM

101 Hrorosast konTpopHas paboTa 1

102 O606HvleHHe U CHCTEeMaTH3aIlus 1
3HAHUH

OBIIEE KOJIMYECTBO YACOB TIIO 102

ITPOTPAMME







