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HOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISETCS OJHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0Opa3oBaHus: OHAa 00ECIEYMBAET U3YUEHHUE JIPYTUX JUCIUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK M TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
POAOKEeHUsT 00pa30BaHus U B IOBCEIHEBHOM KU3HU. PazBuTne y 00yJaromuxcs
HAYYHBIX TPEACTABICHUN O TPOUCXOXKACHUM U CYIIHOCTH alnre0pamdecKux
abCcTpakiMii, cnoco0e OTpaKeHUs MAaTEMAaTUYECKON HAyKOH SBJIICHUI U MPOLIECCOB
B TMPUPOAEC U OOIIECTBE, POJIM MATEMATHYECKOTO MOJCITUPOBAHUS B HAYYHOM
MO3HAHWU U B IPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PCHHS
M Ka4eCTB MBIIUICHUs, HEOOXOAMUMBIX ISl alafTallii B COBPEMEHHOM IH(poBOM
oOmectBe. M3yuenue anreOpbl oOecrneynBaeT pa3BUTHE YMEHUs HaOIIOAaTh,
CpaBHMBaTh, HAXOJIWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICWCTBHS W BBIBOJBI,
dopmynupoBaTh yTBepkaAeHUA. OCBOCHHE Kypca anreOpbl 00eCTieunBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaroIIUXCs: OHM HCIOJB3YIOT JCIyKTHBHBIC U
MHIYKTUBHBIC PacCyKICHHs, 0000IIeHNEe M KOHKPETHU3aINI0, a0CTparupoBaHue 1
aHamoruto.  OOydeHue  anreOpe  mpeAmnoiaraeT  3HAYUTENBHBIA  00BEM
CaMOCTOSITEJIbHOW ~ JIEATEIbHOCTH O0YYaloIUXCs, IO3TOMY CaMOCTOSITENIbHOE
pelleHue 3aa4 sSBISETCs pealn3alueil 1esTeIbHOCTHOIO IPUHLUIIA O0yUeHusl.

B cTpykType nporpaMmsl yueOHOro Kypca «Anredpay a1 OCHOBHOI'O O0IIEro
00pa30BaHNUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOJANUYECKUE JINHUU:
«Yucna W BBIUUCIEHUA», «ANreOpanyeckue BBIPAXKECHUA», «YPaBHEHUS WU
HepaBeHCTBa», «DyHkuum». Kaxmas u3 3TUX coaepKaTeIbHO-METOANUECKUX
JUHUNA pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3YUEHUs Kypca, B3aUMOJIEHUCTBYS €
ApPYTMMHU €ro JMHUsAMU. B Xoze wu3yuyeHuss ydeOHOro Kypca OOy4arouumcs
HOPUXOJUTCS JIOTUYECKU PacCyXkAaTh, UCIOJIb30BaTh TEOPETHKO-MHOKECTBEHHbIN
A3bIK. B CBsI3M ¢ 3TUM B mporpaMmy y4eOHOro Kypca «Anredpa» BKIIOUYEHBI
HEKOTOPbIE OCHOBBI JIOTHKH, NPEJCTABICHHbIE BO BCEX OCHOBHBIX paszenax
MaTeMaTHYeCKOT0 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO O0YYarOITUMUCS
OCHOB  YHHMBEPCAJbHOTO  MaTeMmarhuyeckoro s3bika. CopaepkaTreabHOH |
CTPYKTYPHOH OCOOCHHOCTBIO Yy4eOHOro Kypca «AnreOpa» SBISETCS €ro
MHTETPUPOBAHHBINA XapaKTep.

Copmepxxanne nuHUM «Yucna ¥ BBIYMCICHUS CIYXXHT OCHOBOM IS
JaJbHEHIIET0 W3YYeHHUsS MaTeMaTHKH, CIIOCOOCTBYET PAa3BUTHIO Y OOyHaIOIIUXCS
JIOTHYECKOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BATHCSA aIrOpPUTMaMHU, a
TaKXke MPUOOPETECHHUIO MPAKTUIECKUX HABBIKOB, HEOOXOAUMBIX JIJISi IOBCEAHEBHOMN
KHU3HU. PazBuTHe MOHATUS O YHMCIIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs
CBSI3aHO C PALMOHAIBHBIMA M HPPALMOHAIBHBIMH YHCIaMH, (OPMHpPOBAHHEM
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IIPEACTABICHNUN O AEMCTBUTEIBHOM YUCIIE. 3aBEPLUICHNE OCBOCHUS YU CIOBOW JINHUHU
OTHECEHO K cpeHeMY 00111eMy 00pa30BaHHUIO.

Copeprxanue qByX anreOpandeckux JIMHUN — «AredpandecKkue BhIpaKeHHs»
U «YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (DOPMUPOBAHMIO Y OOYyUarOUIUXCS
MaTeMaTUYecKOro arrmnapara, HeoOXOJAMMOIro Jisi peUIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO
oOmiero oOpazoBaHus y4eOHbIH MaTepuall TPYyHIUPYETCS BOKPYT PallMOHAJIbHBIX
BBIpKEHUN. AnreOpa JEMOHCTPUpPYET 3HAYEHUE MaTeMaTHKUA KakK s3bIKa JUIs
MOCTPOEHUS] MAaTEMaTUYeCKUX MOJENe, ONUCaHUSd NPOLECCOB U SBICHUU
peanbHOro Mupa. B 3agaun oOydenus anredpe BXOIAT TAKKe JalibHENIee pa3BUTHE
AITOPUTMUYECKOTO MBIIIIEHUS, HEOOXOAMMOTr0, B YaCTHOCTH, JIJIi OCBOCHUSI Kypca
UHPOpPMATUKK, U  OBJIAJICHUE  HABbIKAMHU  JIEAYKTUBHBIX  PACCYXIACHHI.
[IpeoGpa3zoBaHue CUMBOJIBHBIX (POPM CIOCOOCTBYET pPa3BUTHUIO BOOOpaXKeHUS,
CIIOCOOHOCTEN K MaTeMaTH4YeCKOMY TBOPUYECTBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(ruecKoil TMHUK HAllEJIeHO Ha MOJyYeHHe
oOy4JaromMUMHCS 3HAHUN O (QYHKUMAX KaK BaKHEWIEH MaTeMaTH4eCKOW Mojenu
JUTSL ONTMCAHUS ¥ UCCIIEOBAHMS pa3HOOOPa3HBIX MPOIECCOB U ABJICHUN B MPUPOJIE U
oOmectBe. M3yuenue marepuasa crocoOCTBYET Pa3BUTHIO Y 00yUYaIOIIUXCS YMEHUS
UCIOJIb30BaTh PA3JIMYHBIE BBIPA3UTENIBHBIE CPEICTBA sA3bIKa MAaTEMAaTUKH —
CJIOBECHBIE, CHUMBOJIMYECKHE, Trpauueckue, BHOCUT BKJIag B (OpMHpOBaHUE
IPECTaBICHUH O POJIM MAaTEMAaTUKU B Pa3BUTUHU LIUBUIIM3ALUY U KYJIbTYPBHI.

CornacHo yueOHOMYy miaHy B 7-9 Kiaccax u3ydaeTcsi Y4eOHBIM Kypc
«AnreOpa», KOTOPHIH BKIIIOYAET CIEAYIOLIUE OCHOBHBIE DPa3/ebl COAEPIKAHUSA:
«Yucna W BBIUUCIEHUA», «ANreOpanyeckue BBIPAXKECHUA», «YPaBHEHUS WU
HEepaBEHCTBa», «DyHKLIUNY.

Cocrasinstonue GyHKIMOHAIBHONW IPaMOTHOCTH:

o yMEHUE peliaTh JKU3HEHHBIE 3aJaud B  pasNu4HbIX cdepax
NEeATEIbHOCTH;
o CIIOCOOHOCTh UCTIONIB30BATh MPUOOPETEHHBIE MATEMATUIECKUE 3HAHUS

JUTSL pelIeHUs 3a/1a4 B Pa3IMUHbIX cpepax

o CIIOCOOHOCTh UCTIOIB30BATh MPUOOPETEHHBIE MATEMATUIECKUE 3HAHMSI
JUTSL pelIeHUs 3a/1a4 B Pa3IMUHbIX chepax

CocraBinstoniue MaTeMaTUYECKOU TPaMOTHOCTH

® YMEHHE HAXOJUTh U OTOMpaTh HH(HOPMAITHUIO;

® IPOU3BOAUTH apU(PMETUUECKUE NEUCTBUS U MPUMEHATH UX AJISI PELICHUS
KOHKPETHBIX 3a/a4;

® VHTEPNPETUPOBATH, OLICHUBATh U aHAJIM3UPOBATH TAHHBIE.

OCHOBHBIMH BOCIIUTATEIbHBIMU LIENSIMH HA YPOKAX MATEMATUKH SIBISIOTCS:

L BOCIIMTAHUC KYJIbTYPbI IMYHOCTH,
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nporpecca;

OTHOIICHHUEC K MAaTCMATHUKEC KaK K 4aCTH O6I].IC‘I€J'IOB€‘I€CKOI>1 KYJbTYPHI,
ITOHUMAHUEC 3HAYUMMOCTH MATCMATHUKH IJIs1 HAYYHO — TCXHHYCCKOI'O

BOCIIUTAHUEC AKTHBHOCTH CaMOCTOATCIbHOCTH, OTBCTCTBCHHOCTH,

TPYAOJIO0US;

BOCIIMTaHUE HPABCTBEHHOCTH, KYJIbTYpPbI OOLIEHUS;
BOCITUTAHHUE ICTETUYECKON KYJIbTYPHI;
NaTPUOTUYECKOE BOCIIUTAHUE;

BOCIIUTaHUE TpaduuecKoi KyIbTyphl IKOJIbHUKOB.

Ha u3ydenue yueGHoro kypca « Anredpa» orBoautcs 323 4yacoB: B 7 Kjiacce —
102 gaca (3 yaca B Heaenro0), B 8 kinacce — 102 gaca (3 yaca B Hezeno0), B 9 knacce
— 119 yacoB (3 vaca B Heient0 U +17 4acoB Ha MOBTOPEHUE U YBEIUYEHHUS YaCOB Ha
CJIO’KHBIC TEMBI).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Yuciaa v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIC, MEPEXO] OT OAHOW (POPMBI 3aMHCH
npoOeit k apyroil. I[loHsiTHEe palMOHAIBLHOTO YMCIIA, 3alKCh, CPaBHEHUE,
yHOOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTHUYeCKHe JEUCTBUS C
palMoOHANIBHBIMK YucIaMU. Pemienue 3amad U3 peanbHOW MPAKTUKU HA 4acTH, Ha
TpoOHu.

CreneHb C HaTypaJibHBIM [OKa3aTeleM: OIpejelieHne, MNpeodpa3oBaHue
BBIPOKCHUH Ha OCHOBE OMPEJICIICHUs], 3aITUCh O0NbIINX uncel. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOH B BHJE MPOILEHTOB. TpyU OCHOBHBIC 3aJauM Ha
MPOIIEHTHI, PELICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpuMmeHeHne TPU3HAKOB  JIEIUMOCTH, PAa3JIO)KEHUE Ha  MHOXKHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM 4Yucie TipsMas W oOparHas
MPONOPLIMOHATIBHOCTH.

AJire0panyvecKne BbIPaKeHH s

IlepeMeHHbIE, YNCTOBOE 3HAUCHHE BBIPAKEHUS C NepeMeHHOM. JlomycTrmbie
3Ha4YEeHMS NepeMeHHbIX. [IpecTaBieHne 3aBUCUMOCTH MEKly BEJINUNHAMU B BUJE
dopmybl. Beraucnenus mo popmynam. [IpeodpazoBanrie OyKBEHHBIX BBIPAKEHUIH,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHHUs, TMpaBWwia MpeoOpa3oBaHHUsl CyMM U
IPOM3BEICHHM, PaBUIIa PACKPBITUS CKOOOK M MIPUBEACHUS TOJOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM MOKA3ATEIEM.

OnHowieHbl U MHOTOWIEHbl. CteneHb MHOTrousieHa. C0KeHHe, BBIYUTaHUE,
YMHOKEHUE MHOTOWIEHOB. POPMYJIbl COKPAIIEHHOTO YMHOKEHHUS: KBaAPaT CyMMBI
U KBajpat pazHoctu. Popmysia pa3HOCTU KBaApaToB. Pa3inokeHre MHOTOWIEHOB Ha
MHOHUTEIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWA, IMpaBUjia NPeoOpa3oBaHUS ypaBHEHWS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YHMCIO KOPHEU JMHEWHOTO
ypaBHEHHSI, pElIEHUE JIMHEHUHBIX ypaBHEHUN. COCTaBI€HNUE YPaBHEHUM IO YCIOBUIO
3aga4u. Penienne TeKCTOBBIX 3a4a4 C TIOMOLIBI0 YPABHEHUM.

JIuneliHoe ypaBHEHHE C JIByMsl IEpeMEHHbIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEpPEMEHHbIMHU. PemieHune cucrem ypaBHEHUU
crioco0oM noAcTaHOBKU. [IpuMepbl pelieHust TEKCTOBBIX 33/1a4 C IOMOIIBI0 CUCTEM
YPaBHEHHM.



DyHKUUMA

Koopaunara Toukn Ha npsmoil. YucioBsle NpoMeXKyTKH. PaccTossHue Mexny
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronibHasg cuctema koopaunar, ocu OX u Oy. AOcuucca u opauHaTa
TOYKHM Ha KOOpJAMHATHOM 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (GOPMYIAMHU.
Urenue rpadukoB peasibHbIX 3aBucuMocTeil. [Tonstre pynkuuu. I'paduk GpyHKINM.
CroiictBa Qynkuuii. Jluneitnas ¢pynkuus, e€ rpaduk. ['paduk Gynkimum y = [X|.
['padrueckoe penieHre TMHENHBIX YPaBHEHUN U CUCTEM JIMHEWHBIX YPABHEHUH.

8 KUIACC

Yuciaa v BbIYMCICHUS

KBangpatHeiii kopeHb u3 uymucia. [loHstue o0 wuppanMoOHATILHOM YHCIIC.
JlecaTuunble TPUOIMKEHUST UppallMOHATIbHBIX unces. CBONCTBa apu(METHIECKUX
KBaIPATHBIX KOPHEHW U UX NMIPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BBIPAKECHUIM
Y BBIYMCJICHUSAM. [[€eMCTBUTEIIbHBIC YHCIIA.

CrteneHb C LENbIM MOoKa3zaTeneM U e€ cBoiicTBa. CTaHaapTHas 3aMKUCh YUCTA.

AJire0panyvecKne BbIPaKeHH s

KBanpatHslil TpEéXusieH, pa3ioKeHUE KBAJPATHOTO TPEXUIIEHA HA MHOKHUTEH.

AnreOpandeckas Jpo0b. OCHOBHOE CBOMCTBO ayreOpandeckoi JapoOu.
CnoxxeHue, BBIYMTAHHME, YMHOXXEHHUE, JCJIeHHE airedpandyeckux JIpoOeid.
PanronanbHbie BEIpXKEHHS 1 UX TTPeoOpa3oBaHUeE.

YpaBHeHUs U HEPABEHCTBA

KBaapatnoe ypaBHenue, hopMmyia KOpHEW KBaApaTHOTO ypaBHeHHs. Teopema
Buera. PemeHnne ypaBHEHUI, CBOISAIIMXCA K JMHEHHBIM W KBaJpPaTHBIM.
[IpocTeiimue ApoOHO-paMOHANTBHBIC YPAaBHEHUS.

I'paduueckas nHTEpHpeTalvs ypaBHEHUN C ABYMsI IEPEMEHHBIMU M CHUCTEM
JIMHEWHBIX ypPaBHEHUN C JBYMs II€pEeMEHHBIMH. [Ipumepbl pemeHuss Cuctem
HEJIMHENUHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckKuM CriocoOOM.

HUucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO C OAHON NEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHEHHBIE HEpPABEHCTBA C OJHOW IEPEMEHHOM.
CucTembl JINHEIHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DyHKIUMN

[Tonsitue Ppynkiuu. OOIACTh OMPEIECICHNS U MHOKECTBO 3HAUCHUH (DYHKITHH.
CrocoOs1 3aanus PyHKITHIA.

I'padpux dbynxkumu. Urenne cBoiicTB ¢yHkmmu mo e€ rpaduxy. [Ipumeps
rpadukoB GyHKIIHNA, OTPAXKAIONUX PEaTbHBIC TPOIECCHI.



OyHKIMK, ONHUCHIBAIOIIME TMPSAMYI0 M OOpaTHYI MPOMOPIMOHAIBHBIC
3aBrcHMocTH, uX rpaduku. Oyukumn Y = X2, y = x3, y = VX, y=|x|. [padudeckoe
pelLIEHUE YPAaBHEHUM U CUCTEM YPAaBHECHUU.

9 KJIACC

Yuciaa v BbIYMCICHUS

PanrionanbHbie yucia, UppallMOHANIbHBIC YUCIIA, KOHEYHbIE U OSCKOHECUHbIC
JecATUYHbIE T1poOu. MHOXKECTBO JEHCTBUTEIBHBIX YUCEN, JEHCTBUTEIIHLHBIC YUCTIA
KaKk OECKOHEUYHbIE JeCATUYHBIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEK]1y MHO>KECTBOM JICHCTBUTEIBbHBIX YHUCENI U KOOPAUHATHOM MPSIMOM.

CpaBHeHUE JIEUCTBUTENBHBIX 4YHCEN, apudMeTH4YecKue JACHUCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3zMepbl 0OBEKTOB OKpYXKAIOIIETO MHpA, JJIUTEIBHOCTH TPOILIECCOB B
OKPYKaIOIIEM MUDE.

[TpubnmxEHHOE 3HaUCHUE BEJIMYMHBI, TOYHOCTh MpHUOIKeHus. OKpyTIIeHHE
yuces. [Ipukuika u oleHKa pe3yabTaToB BHIYMCICHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHrne ypaBHEHUH, CBOSIIIIUXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOIAIIMXCA K KBAJPATHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl pelieHus ypaBHEHUN TPEThEW U YETBEPTOU
CTEINEHEW pa3IOKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-palilMOHANBHBIX ypaBHEHUU. PelieHune TEKCTOBBIX 3ajad
anredpandyeckuM METOJIOM.

VYpaBHeHue ¢ AByMs NepeMeHHbIMU U ero rpaduk. Pemienue cucrem IBYX
JIMHEWHBIX YPAaBHEHUM C ABYMS IEPEMEHHBIMU. PellieHne CUCTEeM JBYX YPAaBHECHUM,
OIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpou cremeHu. ['paduueckas
UHTEpIpETALUsI CHCTEMbl YPABHEHUH C ABYMS IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aareOpandeckKuM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM IepeMeHHOM. PemeHue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM IiepemMeHHOW. KBaapaTHele HepaBeHCTBaA.
I'paduueckass wHTEpHpeTanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
[IEPEMEHHBIMH.

DyHKIUMN

KBagpatnunas ¢ynknus, e€ rpaduk m cBoiicTBa. [lapaboma, kKoopauHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MTApaOOITHI.

Ipaduxu pyrxumit: y = kx, y = kx + b, y = kix, y = x3, y =V, y = |X| , n ux
CBOMCTBA.

YucaoBbie MOCIeI0BATEIbHOCTH U NPOTPeccHu
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IlonsiTHE YHCIOBOM IIOCIENOBATEIBHOCTH. 3aJaHUE IOCIEAOBATEIBLHOCTH
pPEKyppEeHTHOI popMyoi U (popmyJioil N-ro uieHa.

Apudpmernyeckas u reomerpuueckas nporpeccuud. dopmynel N-ro uigeHa
apu(pMETHUYECKON U F€OMETPUYECKON IPOrPECCHI, CYMMBI IIEPBBIX N YJIEHOB.

N300paxkeHne wiIeHOB apu(PMETUUYECKOM M TEOMETPUYECKOW MpOrpeccuit
TOYKAMHU Ha KOOPAUHATHOW IUIOCKOCTU. JIMHEHMHBIM U 3KCHOHEHLUAIBHBIA POCT.
Ci10HBIE IPOLICHTBHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBLIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJbTATHI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHMS NPOrpaMMbl y4eOHOro Kypca
«Anredpa» XapaKTepU3yITC:

1) naTpuoTHYeCcKOe BOCIUTAHHUE:

OpOSIBIGHUEM HHTEpeca K TMPOIUIOMY M  HACTOALIEMY POCCUHUCKOU
MaTEMaTUK{, I[IEHHOCTHBIM  OTHOIIEHMEM K  JOCTHXKEHUAM  POCCHMCKHUX
MaTEMaTUKOB U POCCUICKON MaTeMaTHMYeCKOW IIKOJIbI, K MCIOJb30BAHUIO ITUX
JOCTHXKEHUH B IPYTUX HayKax U NPUKIAJHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEN rpakJlaHWHA W pealli3allii ero
npaB, MPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBI3aHHbBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KEHUI HAyKH, OCO3HAHHEM BaXKHOCTH
MOPaJIbHO-3TUYECKHUX IIPUHIIUIIOB B IESITEIIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAHOBKOW Ha AakKTHBHOE YYacTHE B pELNICHUM MPAKTHYECKHX 3a]ad
MaTEMaTU4YECKOM HAIPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MAaTEMAaTHYECKOIO
o0pa30BaHMs Ha MNPOTSHKEHUM BCEH JKUM3HM Ul YCHEIHOW MpodeccuoHanbHON
JESITEeIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
HOCTPOEHUEM MHMBUyaIbHON TpaeKTOpuu 00pa30BaHUsl U )KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OILECTBEHHBIX OTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CHOCOOHOCTBIO K OMOLMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUH, pacCyXIEHUI, YMEHHUIO BUIETbH
MaTeMaTU4YeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTauuell B JE€ATEIBHOCTM HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX
NpeCTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAaHHEM MaTEeMaTHUYECKONM HayKd Kak cdepbl UeI0BEeYECKOU
JEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTUS LMBHIIN3ALUH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YECKON KyJIbTYpOHl KaK CpPEICTBOM
MO3HAHUS MHpPA, OBJIAJIEHUEM IPOCTEHIIMMU HABBIKAMHM HCCIIEN0BATEIbCKOM
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPpMHPOBAHHME KYJIbTYPbl 310POBbS H
3MOLMOHAIBHOIO 0JIATONOIYy YU :

TOTOBHOCTBIO MPHUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
310pOBbs,  BEIEHUA  3J0pOBOro  oOpasa KHM3HU  (3I0pPOBOE  MHUTAHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUH W OTHbIXa, pEryspHas Quznyeckas
aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OIIKMOKY U TaKOTO )K€ MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM JUIsl pelIeHus 3a71a4 B
00J1aCTH COXPAaHHOCTHU OKPYXKaloUIeH cpe/ibl, MJIaHUPOBAHUS MMOCTYIKOB M OLEHKH
UX BO3MOXKHBIX MOCJIEJICTBUM JI OKpYKarolleil cpesibl, 0CO3HAHUEM TI100aTBHOIO
XapakTepa SKOJIOTHYECKUX MPoOsieM U MyTel UX perieHus;

8) aganTanus K M3MEHSIIOIIMMCS YCJOBHAM COLNMAJBLHOW W NMPHPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCJIe
YMEHHUE YUYUTBHCS y JAPYTHX JIOfAeH, MmpuoOperaTh B COBMECTHOM IESTEIbHOCTU
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOAUMOCThIO B ()OPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIE
(GopMynupoBaTh UIEH, TOHATHUS, TUIOTE3bI 00 0OBEKTAX U SABJICHUSAX, B TOM UUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCQUIMUTHI COOCTBEHHBIX 3HAaHUM WU
KOMIIETEHTHOCTEH, IUIaHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO ~ OCO3HAaBaThb CTPECCOBYK)  CUTYallMl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYyIOIIHUNA KOHTPMEp, KOPPEKTUPOBATH
NpUHUMAaEMble peUIeHUs] W JeUCTBUS, (OpMyIHpoOBaTh U OLEHUBATH PUCKU U

NOCNIENICTBUS, (HOPMHUPOBATH OIBIT.
METAINIPEIMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble joruueckue AecTBUA:

e BBISIBIISITH U XapaKT€PU30BATh CYIIECTBEHHBIC MPU3HAKK MATEMAaTHUYECKHUX
O00BEKTOB, TOHATUN, OTHOUICHUH MEXKIY MOHATUSIMH, (HOPMYIUPOBATH
OTIpEJICICHNs] ~ TOHSTUH, YCTAaHAaBIWMBAaTh CYIIECTBEHHBIH MPHU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHPUHUMATH, (OPMYIUPOBATH M  MPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEpJIUTEIbHBIE W OTPUIATENIbHBIC, CIMHUYHBIC, YaCTHBICE M O0OIIHe,
YCIJIOBHEIE;
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BBISIBJISITh ~ MAaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
NpoTuBOpeurss B (aKkTaxX, JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajiaraTb KpUTEPUU JIJIsl BBISBICHHS 3aKOHOMEPHOCTEHN U IPOTUBOPEUHIA;
JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX HU
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUEHUH 110 aHAJIOTUH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKIACHUM (TIPSAMBIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTEeMaTU4YeCKUX (PAKTOB, BBICTpAUBATH APryMEHTALUIO, MPHUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHHUS;
BbIOMpaATh CcMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIICHUs, BBHIOMpATh HaumOoJiee MOAXOASIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUER).

ba3oBble uccieaoBaTeIbCKHe JeHCTBUS .

UCIIOJIb30BaTh BOMPOCHI KaK MCCIENOBATEIbCKUNA MHCTPYMEHT IMO3HAHUA,
dbopMynHpoBaTh BOMPOCHL, (PUKCUPYIOUIUME MPOTUBOpPEUHE, MpoOIeMy,
CaMOCTOSAITEJIbHO YCTAaHaBIMBAaThb HCKOMOE U JaHHoOe, (HOpPMHUPOBATH
TUIOTE3Y, apTyMEHTUPOBATH CBOIO MO3UIIMIO, MHEHUE;

OPOBOAUTH IO CAaMOCTOSITEIBHO COCTaBJIGHHOMY IUIaHY HECJIOXKHBIH
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHNE 10 YCTAHOBJIECHUIO 0COOCHHOCTEN
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEXIY COOOM;
CaMOCTOATEIHHO (POPMYIIUPOBATH 00OOIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
POBEIEHHOTO HAOIIOACHUS, MCCIEAOBAaHMS, OLIEHUBATHh JOCTOBEPHOCTH
MOJTyYE€HHBIX Pe3yJIbTaTOB, BBIBOJOB U 0000IIEHHUI;

IPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE MpPOLIECCa, a TAKXKE BBIIBUTATh
NPEATIOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pa6Gora ¢ undgopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTh HWH(GOPMAIMH, TaHHBIX,
HEOOXOIUMBIX JIJIsl PEIICHUS 3aauH;

BbIOMpATh, aHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
UHGOPMAIINIO PA3IMYHBIX BUIOB U (DOPM Ipe/ICTaBICHUS;

BbIOMpaTh QopMy TmpencTaBieHus WHPOPMANMH U HWLIFOCTPUPOBATH
perraemMbie 3aJadyd  CXeMaMH, JuarpaMMaMy, WHOW TpapuKkod ©u UxX
KOMOMWHAIIHSIMU;

OIICHWBATh HAAEKHOCTh WHGOOPMAIMN TIO KPUTEPHUSM, MPEITOKECHHBIM
yauTeIeM Wi cPOPMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:

BOCIIPUHUMATH U (POPMYIUPOBATH CYKJACHUSI B COOTBETCTBUU C YCIOBUSIMU
Y TIeNISIMH OOIIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PCHHS
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B YCTHBIX M NHMCBMEHHBIX TEKCTaX, JaBaTh ITOSICHEHMS IO XOAY PELICHMS
3a/1a4l, KOMMEHTHPOBATH ITOJIYy4YECHHBIA PE3yJIbTaT;

e B X0ji€ 00CYXXJIeHH 3aJaBaTh BOIPOCHI MO CYLIECTBY 00CYK/1aeMON TEMBI,
poO0JIeMBbl, pelaeMoil 3ajauu, BbICKA3bIBATh MJIEU, HALICJICHHBIE HAa TIOUCK
pEelIeHNsl, COINOCTABIIATH CBOM CYXIEHUA C CYXKICHUSIMH JPYTHUX
YYaCTHUKOB JMAJIOra, OOHApY>KMBaTh pa3JIMYUE€ U CXOJCTBO IMO3ULIHMN, B
KOppPEKTHOU (hopme GOpMyIHpOBaTh PA3HOIIIACHS, CBOU BO3PAKECHUS;

e TMPEICTABIATH  PE3yJIbTaThl  PEMIEHUS  3aJaud,  DKCIIEPHUMEHTA,
UCCJIeI0BaHNUs, MPOEKTa, CAMOCTOSTENIbHO BBIOUPATh (hOpMAaT BBICTYILJICHUS
¢ yu€ToM 3ajia4 NMPEe3eHTALUU U OCOOEHHOCTEH ayIMTOpUH;

e TIOHMMAaTh U UCIOJIB30BATh MPEUMYIIECTBA KOMaHAHON U HHIUBUAYAJIBHOU
paboThl MpU pelIeHnH Y4eOHbIX MATEMAaTUUECKHX 3a/1ay;

e TIPUHHUMATh LIEJIb COBMECTHOM JEATEIBHOCTH, INIAHUPOBATh OPraHU3ALUIO
COBMECTHOW paboThl, pacmpenensitb BHUABI padoOT, OTOBapUBATHCA,
00CyX/1aTh MPOLECC U Pe3ysIbTaT padoThl, 00001aTh MHEHHS] HECKOJIBKHUX
JIIO/IEH;

e YyYacCTBOBATh B TPyNmHoBbBIX (opmax pabotel (0OCYXIeHus, oOMeH
MHEHHUSIMH, MO3TOBBIE IITYPMBI U JJPYTHE), BBHITIOJIHATH CBOIO YaCTh Pa0OTHI
U KOOPIAMHHMPOBATb CBOM JCUCTBUS C JAPYTMMHM WICHAMH KOMAaHJBI,
OLIEHMBATh KAaueCTBO CBOETO BKJIaJa B OOIIMN MPOLYKT IO KPUTEPHSM,
c(OpMyJIMPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBHSL.

PeryJsiTuBHBbIC YHHBeEpCaJIbHbIC YU4eOHbIE AeiiCTBUS
Camoopranusanus:

e CaMOCTOSITEJIBHO COCTAaBIATH IUIAH, AJITOPUTM PELICHHs 3aJadd (WU €ro
4acTb), BbIOMpaTh CHOCOO pelIeHHs] C yYETOM HMMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTb U KOPPEKTHUPOBATH
BapUaHTHI PEIICHUH ¢ y4ETOM HOBOM HH(POPMAITHH.

CaMOKOHTPOJIb, SMOLIMOHAIBLHBII HHTEJICKT:

e BJAJETh CIIOCOOAMU CaMOIIPOBEPKU, CAMOKOHTPOJIS MPOLIecca U pe3yibTaTa
peleHns MaTeMaTUYeCKON 3aa4H;

e IPEIBUAETH TPYIHOCTH, KOTOPHIE MOT'YT BOSHUKHYTb IIPY PELICHUH 3a1a4H,
BHOCHUTb KOPPEKTHUBHI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJCHHBIX OIMNOOK, BRISIBJICHHBIX TPYAHOCTEH;

e OLICHMBATh COOTBETCTBUE PE3yJIbTaTa AEATEIBHOCTU ITOCTABICHHON LIEJIN U
YCIIOBUSIM, OOBSICHATh NMPUYMHBI JOCTHIKEHMSI WIH HEJOCTHXKEHMS LEJH,
HaXOJWUTh OLIUOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OTBITY.

HNPEAMETHBIE PE3YJIBTATHBI
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K koHmy oOydenuss B 7 kJjacce OOyYaroImMICS TMOIYYUT CIECAYIOIINE
MpeMETHBIE PE3YIbTATHI:

Yucsia ¥ BbIYUCTICHUS

BrinonusaTh, coueras YCTHbIE U MHCHbMEHHBIE MPUEMBI, apuMETHUECKUE
JEUCTBUS C PAIMOHAIBHBIMU YHCIIAMHU.

HaxoauTh 3Ha4YeHUs YKCIOBBIX BBIPAXKECHHUH, MPUMEHSThH pa3sHOOOpa3HbIC
crocoObl U MPUEMBI BBIYMCICHUS 3HAYCHUN APOOHBIX BBIPAXKEHUN, COACPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexoanTs OT 0fHOM (OPMBI 3aMHMCHU YUCEN K APYyroi (mpeoOpa3oBbIBATH
JECATUYHYIO IPO0b B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECSITUYHYIO, B YACTHOCTHU
B O€CKOHEUHYIO JIECATUUHYIO IPOOK).

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAJILHBIC YUCIIA.

OKpyIJIsITh ynCna.

BBIMOMHATH TPUKUIIKY U OLEHKY Pe3yJibTaTa BBIYMCIECHUM, OIICHKY 3HAYCHU N
YUCJIOBBIX BBIpaKEHUN. BBIMOMHATH NEUCTBUSA CO CTEMEHSIMHU C HATypaJbHBIMHU
MOKa3aTeIISIMHU.

[IpuMeHsTh TPU3HAKY JETUMOCTH, PA3JIOKEHNE Ha MHOKUTEIIN HATypaTbHBIX
quCel.

Pemath nmpakTUKO-OPUEHTHPOBAHHBIE 33Ja4YM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYUH, MPONOPUHUOHAIBHOCTBIO BEJIWYMH, IPOLUEHTAMH, HHTEPIPETHPOBATH
pEe3yAbTaThl pELIECHUs 3a7a4 ¢ YYETOM OTpaHUYEHUM, CBA3aHHBIX CO CBOMCTBAMU
paccMaTpUBaeMbIX 0OBEKTOB.

AuireOpanyeckue BbIpasKeHUS

Hcnonb3oBaTh aliredpandeckyto TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€
B IIpOLIeCCe OCBOCHHS YyUeOHOTO MaTepurara.

Haxonute 3HaueHUs OyKBEHHBIX BBIPAKCHUN TPU 3aJaHHBIX 3HAYCHHSIX
NEPEMEHHBIX.

BrlmonHaTh mpeodpa3oBaHus LEIOTO BHIPAXKEHUS] B MHOTOUJICH TIPUBEICHUEM
MOOOHBIX CJIaraeMbIX, PACKPHITHEM CKOOOK.

BpINOnHAT yMHOXXEHHE OJIHOWIEHA HAa MHOIOYJIEH M MHOrOWJIeHa Ha
MHOTOYJICH, TPUMEHSATH (DOPMYJITBI KBaJpaTa CYMMBI U KBaJipaTa pa3HOCTH.

OcyniecTBisATh Pa3’I0KEHUE MHOTOWIEHOB HA MHOXHUTEIW C IOMOIIBIO
BBIHECEHHS 32 CKOOKH 00I1IET0 MHOKUTES], TPYNIUPOBKHU CIaraéMbIX, IPUMEHEHHUS
bopMyT COKpaEHHOTO YMHOXKEHHUS.

[IpuMensTh npeoOpa3zoBaHUsi MHOTOWICHOB JJISI PEHICHUST Pa3IUYHbIX 3a7a4
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATYPAIbHBIMH IOKA3aTEISIMHU IS
peoOpa3oBaHUs BBIPAKCHHM.

YpaBHeHUs 1 HEPpaBEHCTBA
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Pemate nuHENHBIE ypaBHEHUs C OJHOM IEPEMEHHOW, NPUMEHssA MpaBUiIa
nepexoaa OT UCXOJHOTO YpaBHEHUS K paBHOCHIbHOMY eMy. [IpoBepsTs, ABiseTcs
JIM YUCTIO KOPHEM YpaBHEHHUSI.

[IpumeHsTh rpaduyeckre METObl IPU PEIICHNUN JTMHEHHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map YUCEN, SBIAIOMIMXCA PEIICHUEM JMHEHHOTro
yYpaBHEHUS C IBYMS IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOM TIOCKOCTHU T'paUK JIMHEWHOTO YpaBHEHUS C IByMs
MePEMEHHBIMHU, MOJIB3YSICh TPaPUKOM, IPUBOJAUTH TPUMEPHI PELICHUS] YPABHCHUS.

Pemiath cuctemsl IBYX JIUHEWMHBIX YPAaBHEHUN C JBYMS NEPEMEHHBIMU, B TOM
quciie rpaguyecku.

CocTaBisaTh M pewmaTh JUHEHHOE YypaBHEHUE WU CHUCTEMY JIMHEHHBIX
YpaBHEHHI 10 YCIOBUIO 33/1a4l, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1ayy NOJyYEeHHBIN pe3yJibTar.

DOyHKUUHA

N3006paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbI, 3alIUCHIBATh YUCIOBbIE TPOMEKYTKH Ha
anreOpanyecKoM sI3bIKE.

OTtMeuaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpPIAMHATAM,
CTpoUTh rpaduku TuHEeHHBIX QyHKIUHA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh € TMOMOIIBIO (YHKIUNA M3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH: CKOpPOCTb, BpEMS, pACCTOSHHUE, II€HA, KOJIMYECTBO, CTOUMOCTb,
IPOU3BOJIUTEIBLHOCTD, BpeMsl, 00bEM paOOTHI.

Haxonute 3Hauenue QyHKIMH 10 3HaYEHUIO €€ apryMEeHTa.

[Tornmarts rpaduueckuii cmoco0 MpencTaBiICHUS W aHaIW3a HHGOPMAIIUH,
U3BJIEKATh U UHTEPIPETHPOBATH HH(POPMAIIHMIO U3 TPA(QUKOB PeabHBIX MPOIIECCOB
Y 3aBUCUMOCTEH.

K koHmy oOydenus B 8 kJjacce OOyYarOmMICSA TMOTYYUT CICAYIOIIHE
IIPEMETHBIE PE3YJIBTATHI:

Yucsa 1 BBIYUCICHUSA

Hcnonp30BaTh HayaJdbHbIE MPECTABICHUS O MHOXECTBE JI€UCTBUTEIBHBIX
quCell JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIUYMCICHUH, M300paxkaTh NEWCTBUTEIbHBIC
YyCJla TOYKAMU Ha KOOPAWUHATHOU MPSIMOU.

[IpuMeHsT, NOHSATHE apUPMETHUYECKOTO KBAAPATHOTO KOPHS, HAXOJUTh
KBaJIpaTHBIC KOPHU, WCIIONB3Ysl MPU HEOOXOAMMOCTH KAIBKYJSTOP, BBITOIHSTH
npeoOpa3oBaHusl BBIPAKEHUH, COACP)KANIUX KBAJAPATHBIE KOPHH, WCIOJB3YS
CBOWCTBA KOPHEMN.

Ncnonp3oBaTh 3anucu OOJBIIMX M MaJIbIX YHCEN C MOMOUIBIO JIECSITUYHBIX
npobeit u creneHei uncna 10.
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Aaredpanvyeckune BbIpakKeHHs

[IpuMeHAT, TOHSATHE CTEMEeHW C TIEeJBIM  [TOKa3aTelieM, BBIIOJHATH
npeoOpa30oBaHus BEIPAXKEHUM, COAEPIKAIIUX CTEIEHU C LENbIM MTOKa3aTeIEM.

BrITTOTHATH TOXIECTBEHHBIC TPE0Opa30BaHUS PAIMOHAIBHBIX BRIPAKCHUH HA
OCHOBE IPaBWJI ICHUCTBUI HaJl MHOTOYWICHAMH U alreOpandecKuMH IpOOsIMHU.

PackiianbiBaTh KBaIpaTHBIN TPEXWICH HA MHOKUTEIIH.

[TpumenHsaTs peoOpa3oBaHmsl BEIPAXKCHUN JJI PEIICHUS Pa3IMYHBIX 3a/71a4 U3
MaTeMaTHUKH, CMEKHBIX MTPEAMETOB, U3 PEaTbHOU MPAKTHKH.

YpaBHeHUS ¥ HEPABEHCTBA

Pemates JMHElWHBIC, KBaJpaTHbIC YPaBHCHUS W PAIMOHAJILHBIC YpaBHCHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C ABYMS TIEPEMCHHBIMH.

[TpoBOIUTE MIpOCTEHIIINE UCCIASAOBAHNS YPABHCHHH M CUCTEM YpPaBHCHHM, B
TOM YHUCJIC ¢ IPUMCHEHUEM TrpadUUIECKUX MPEICTaBICHUH (yCTaHABINBATH, UMEET
JU ypaBHEHUE WJIM CUCTEMa YpPaBHEHUW PEIICHUS, €CIM MMEET, TO CKOJbKO, W
npouee).

[lepexoanTh OT CIOBECHOW (OPMYIHPOBKH 3a1auu K €€ aiareOpanveckoit
MOJICJIA C TIOMOIIBIO COCTaBJICHUS YyPaBHCHHUS WJIM CHCTEMBI YpaBHCHUH,
UHTEPIPETUPOBATH B COOTBETCTBUH ¢ KOHTEKCTOM 33124y MOJYUCHHBIH Pe3yibTaT.

[IpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB [IJIs1 CPABHEHMUSI, OILICHKH, pellaTh
JUHENHBIE HEPaBEHCTBA C OJTHOM MEPEMEHHOMN U UX CUCTEMBI, 1aBaTh rpapUUIECKyIO
WLUTIOCTPAIIMIO MHOXECTBA PEIICHUI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUMA

[lonumaTe ¥ UCIMONIB30BaTh (DYHKIIMOHAJIBHBIE MOHSATUS U A3BIK (TEPMHHBI,
CUMBOJIMYECKHE O0O3HAYEHMsI), OMPEACNITh 3HaueHHEe (YHKIUM O 3HAYCHUIO
apryMeHTa, ONpeeisaTh CBOMCTBA (DYHKITUH 110 €€ TpaduKy.

CtpouTth rpadyKu JIEeMEHTAPHBIX (PYHKIIUHA BUAA:

y=k/X,y=x2,y=x3,y = |X|, y = VX, OIIHCHIBATH CBOICTBA YHCIOBO} (YHKIHI
o e€ rpaduxy.

K xonmy oOyuenus B 9 kiacce oOydYaromIuiicss MONYYHUT CIETYIOIIHE
MPEIMETHBIC PE3yJIbTATHI:

Yucsa 1 BIYUCICHUSA

CpaBHUBATH U YIOPSIOYNBATH PAIIMOHAILHBIE M HPPAIMOHALHBIE YHCTIA.

BrimonuaTs apudmMeTnyeckue ASHCTBUS ¢ pallMOHATFHBIMU YUCIIAMU, COYEeTast
YCTHBIC W MHUCHMEHHBIC MPUEMBI, BBIONHATH BBIYUCICHUS C UPPAHOHATBLHBIMU
YHCIIAMH.

HaxonuTe 3Ha4eHMS CTETICHEH C EeTBIMU MTOKA3aTeIIMUA U KOPHEH, BBIYUCIISITh
3HAYEHUS YUCIIOBBIX BBIPAKCHUH.

OkpyrasTh JEWCTBUTEIBHBIC YHCIA, BBIMIONHATh NPUKUAKY pPeE3yJibTara
BBIYMCIICHUH, OLICHKY YUCJIOBBIX BBIPAKCHUMN.

15



YpaBHeHUS U HEPABEHCTBA

Pemats nuHENHBIE U KBaAPATHBIE YPABHEHMUS, YPABHEHHUS, CBOJSAILINECS K HUM,
pocTelme ApoOHO-pallMOHANIBHBIE YPABHEHHUS.

Pemate cucteMbl OBYX JIMHEWHBIX YPaBHEHMH C JBYMS IIEPEMEHHBIMH U
CUCTEMBI JIBYX YPAaBHEHHUH, B KOTOPBIX OJJHO YPABHEHUE HE SABIISIETCS JTUHEHHBIM.

Pemiath TeKCTOBBIE 3ajayM alreOpauvdecKuM CIOCOOOM ¢ TOMOIIBIO
COCTaBJIEHUSI YPAaBHEHUS WM CUCTEMBI JIBYX YPAaBHEHUH C IBYMs IEPEMEHHBIMU.

IIpoBOAUTE IIPOCTEUIINE UCCIIENOBAHNS YPABHEHUNW U CUCTEM YpPaBHEHHUM, B
TOM YHUCJIE€ C TPUMEHEHUEM TpaUuecKUX Mpe/ICTaBIeHUN (yCTaHABIMBATh, UMEET
Y YpaBHEHUE WJIM CHCTEMa YPAaBHEHUM PEILICHHUsS, €CIIM UMEET, TO CKOJBKO, U
npouee).

PemaTte nuHelHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HM300pa)kaTh
pelIeHne HEPAaBEHCTB Ha YHMCIOBOW MNPSIMOM, 3alMCHIBATh PELICHHUE C MOMOUIBIO
CUMBOJIOB.

Pemlatb  cucrteMbl  JIMHEMHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOUAIOIIME KBAJpPaTHOE HEPAaBEHCTBO, M300pakaTb pEIIEHUE CHUCTEMBbI
HEPaBEHCTB Ha YMCJIOBOW MPSIMOM, 3aMUCHIBATH PELICHUE C TIOMOILBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIICHUHU Pa3IMYHBIX 3a]a4.

DOyHKUUMA

Pacno3HaBaTh (QyHKIMM H3yuyeHHBIX BUJOB. [loka3biBaTh CXEMaTHYECKU

pacIoioKeHHe Ha KOOPAMHATHOM MJIOCKOCTH IpadukoB QyHKIME Buaa: Y = KX, y =
kx + b,y =kix,y =ax2 + bx + ¢,y = x3, y =X, y = |X|, B 3aBHCHMOCTH OT 3HAUCHHiT
K02() PUITMEHTOB, ONHUCHIBATH CBOMCTBA (YYHKITHIA.

Crpouth M n300pakaTh CXeMaTH4YECKH TI'padUKH KBaIpaTUUYHBIX (YHKIIUH,
OIMKCHIBATh CBOWCTBA KBAJPATUYHBIX (PYHKIUH 1O UX Tpaduxam.

PacrioznaBaTh kBagpaTnyHyro QyHKIHIO 1O (popmylie, MPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX (PYHKIIUN U3 peaTbHOU KU3HH, PUIUKH, TEOMETPHH.

YucaoBble M0CJI€10BATEIbHOCTH U MPOTPecCUu

PacrioznaBaTh apuMeTHUECKYIO0 U TEOMETPUUECKYIO IPOTPECCUH TTPH Pa3HBIX
crioco0ax 3a7aHusl.

BhBITIONHATS  BBIYHCIICHUS C  HUCHOJb30BaHWEM (opMyn N-ro  dieHa
apuPMETHIECKON U TEOMETPUUECKON TIPOTPECCHI, CYMMBI TIEPBBIX N YJICHOB.

N300pakath YiI€HBI TMOCIEIOBATEIPHOCTH TOYKAMHU Ha KOOPIAWHATHOM
TJIOCKOCTH.

Pemates 3agaum, CBA3aHHBIC C YHCIOBBIMH IIOCIIEIOBATEIHHOCTIMH, B TOM
YHCIIe 3a/1a4i U3 PeaTbHOU KU3HU (C UCIOJIb30BAaHUEM KaJIbKYISITOPA, MU(PPOBBIX
TEXHOJIOTHUH).
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoiabubie | IlpakTuyeckue
NPorpamMmbl Bcero oOpa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
1 Yucna v BeUUCiICHUs. ParnoHanbpHbIe o5 1 bubmmoreka [{OK
yucna https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 AJITCOPaHeCKHE BIpaXCHHA 27 1 https://m.edso0.ru/7f415b90
bu6moreka [IOK
3 ¥PaBHCHILA 1 HEPABEHCTBA 20 1 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Koopyuraret u rpagmki. Gyicuum 24 1 https://m.edsoo.ru/7f415b90
bu6moreka [IOK
> TosTopenne u 0dodmerte 6 1 https://m.edso0.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10O
- 102 5 0

I[TPOTPAMME
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8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [IOK
1 Uucna u Beruucnenus. KpagpatHeie KOpHH 15 https://m.edsoo.ru/7f417af8
9 Uucna u Beranciienns. CTENeHb ¢ 1eTbIM 7 bubmmoreka [IOK
IIOKa3aTeseM https://m.edsoo.ru/7f417af8
3 AnreGpanyecKue BbIPaKEHHUSL. 5 1 bubnuoreka [IOK
KBanpaTHblii TpEXuiieH https://m.edsoo.ru/7f417af8
4 AnrebGpanyecKue BbIpaKEHHUSL. 15 1 bubnuoreka [IOK
Anrebpandeckas 1poob https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 bubnuoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI 13 bubnuoreka [IOK
ypaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
8 DyHiuii. OCHOBHBIE [IOHSATHS ° https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
o DyHKwin. TncnoBLIC QyHKuHH o https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 TosToperne u 0bobmenne 0 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10
i 102 5 0

I[TPOTPAMME
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM nudpoBbie
Ne i/ P Konrtpoiasbubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
1 Yucna v BerunciieHus. JleicTBUTEIbHBIE 10 1 bubnuotexa [JOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PaBHEHUS C 18 1 bubnuoteka [JOK
OJIHOM ITEpEMEHHOMN https://m.edso0.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 17 1 bubnuorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bu6moreka [IOK
4 .H 1 1
VYpaBHeHUs u HepaBeHCTBa. HepaBeHCcTBa 8 httos://m.edsoo.ru/7f419d08
bu6moreka [IOK
> Dyniunn 19 1 https://m.edso0.ru/7f419d08
bu6moreka [IOK
6 YwucnoBsie MMOCIEI0BATEILHOCTH 18 1 https:/m.edsoo.ru/7£419d08
7 [ToBTOpEeHME, 000OIIEHNE, CUCTEMATU3AIIHS 19 1 bu6mmoreka [JOK
3HaHUU https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 119 7 0
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CIIOCObbI OHEHKHMN JOCTHUXEHUS YYAUHIUMUCH
IVIAHUPYEMBIX PE3YJIbTATOB

Yuurenb OLEHWBAaeT 3HAHMA M YMEHHUS Y4YalUXCd C Y4YETOM UX
WHIUBHUIYJIbHBIX OCOOCHHOCTEH.

1. Copnepxxanue u 00BbEM MaTepuasna, MOJJIEKALIEro IPOBEPKE,
ompezaensercs nporpamMmou. Ilpu mpoBepke yCBOEHHMs Marepuana HYKHO
BBISIBJIATh IOJIHOTY, MPOYHOCTh YCBOCHHS YYAlIUMHCS TEOPUHU M YMEHHUS
NPUMEHATH €€ Ha TMPaKTHUKE B 3HAKOMBIX M HE3HAKOMBIX CUTYaIIHSIX.

2. OcHOBHBIMH (pOpMaMH MPOBEPKH 3HAHUNA W YMEHUN y4YaIIUXCs 10
MaTeMaTHKe SBISIOTCS MUChbMEHHAsi KOHTPOJIbHAas paboTa W YCTHBIN OMpoc.

[Ipu orieHKE MUCHMEHHBIX M YCTHBIX OTBETOB YUUTENh B TIEPBYIO O4Yepe/Ib
YUUTHIBAET MMOKA3aHHbBIE yUalIUMHCS 3HAHUS U yMeHHsI. OIIeHKa 3aBUCUT TaKXkKe
OT HAIMYMS ¥ XapaKTepa MOrPelIHOCTEH, TOMYIIICHHBIX YIaliMHUCS.

3. Cpean morpemHocTe  BBLACHAIOTCS  OwubKU U Heoouemsl.
Iloepewnocms cuutaercss OMMOKOW, €CIM OHA CBHJIETEIBCTBYET O TOM, YTO
YUYEHUK HE OBIIAJIe]l OCHOBHBIMH 3HAHUSIMH, YMEHUSMH, YKa3aHHBIMH B
porpaMme.

K mHedouemam oTHOCATCS TOTPENIHOCTH, CBUIETEIBCTBYIOIIHE O
HEJOCTATOYHO TIOJHOM WJIM HEJAOCTATOYHO MPOYHOM YCBOCHUU OCHOBHBIX
3HAaHWW W YMEHHI WA 00 OTCYTCTBUU 3HAHHA, HE CUYUTAIOIINXCS B IIpOrpamMme
OCHOBHbIMHU. HemoderamMmu Takke CUYMTAIOTCSA: TMOTPEIIHOCTH, KOTOpPHIE HE
IPUBEJIA K UCKAXEHUIO CMBICIIA TIOJYUYEHHOT0 YYEHUKOM 3aJ[aHusl WM criocoba
€ro BBITIOJTHEHUST; HEaKKypaTHas 3aIUCh; HEOPEKHOE BHITIOJHEHUE YepTexka.

['panuna Mexnay omuOKaMu W HEJAOYETaMHU SIBISETCS B HEKOTOPOH
crenieHu ycioBHOW. [Ipu onHux 0OCTOSTENHCTBAX MAOIMYIICHHAS y4YallUMUCA
MOTPEIIHOCTh MOXKET PacCMAaTPUBATHCS YUUTEIEM Kak OIMOKa, B APYyTroe BpeMs
U TIPU IPYTUX 0OCTOATENHCTBAX — KaK HEJOYeT.

4. 3aanus UIsl yCTHOTO ¥ MMUCbMEHHOTO OMPOCa YYAIIUXCS COCTOST U3
TEOPETUYECKUX BOTIPOCOB U 3a]1a4.

OTBeT Ha TEOPETUYECKUN BOMPOC CUUTAETCA OE3yNpPEUHBIM, €CIU IO
CBOEMY COJICP>KaHUIO TOJHOCTBIO COOTBETCTBYET BOMPOCY, COICPKUT BCE
HeoOXoauMble TeopeTnueckre (akThl s OOOCHOBAaHHBIE BBIBOJABI, a €r0
U3JI0’)KEHUE M MUCbMEHHAsl 3alUCh MaTeMaTHMYeCKU I'PaMOTHBI M OTIMYAIOTCA
MOCJIEI0BATENBHOCTHIO U aKKYPATHOCTBIO.

Pemenne 3amaum cumrtaercss Oe3ympeyHbIM, €CJIM HPaBUIBHO BbIOpaH
crnoco0  pemlieHds, caMO pEHIeHHE COMPOBOXKAACTCA  HEOOXOIUMBIMU
OOBSICHEHUSIMH, BEPHO BBINIOJIHEHBI HYXHBIE BBIYUCICHHUS U TpeoOpazoBaHUs,
MOJTyY€H BEPHBII OTBET, MOCIEI0BATEIbHO U aKKYPaTHO 3allMCaHO pEIlICHuE.

5. Onenka oTBeTa ydallerocsi Mpd YCTHOM M MUCBMEHHOM OIpPOCe
MPOBOJUTCSA MO MATUOAITIBHON CHUCTEME, T. €. 32 OTBET BBHICTABIACTCS OJHA U3
orMeTok: 1 (m1oxo), 2 (HEeyJOBIETBOPUTEILHO), 3 (yAOBIETBOPUTENHHO), 4
(xopor1i0), 5 (OTJIMYHO).
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6. VYyutenb MOXKET MOBBICUTh OTMETKY 3a OPUIMHAJIbHBIM OTBET Ha
BOIIPOC WJIM OPUTMHAIBHOE PELIEHUE 3a/laud, KOTOpPbIE CBUIETEIbCTBYIOT O
BBICOKOM MaTeMaTHYE€CKOM Pa3BUTHH YyYallerocs; 3a pelieHre 0oJiee CI0KHOM
3a/layd WM OTBET Ha OoJjiee CIOKHBIA BONPOC, NPEIJIOKEHHBIE YyYallemycs
JOTIOTHUTENIBHO TIOCIIE BBIMIOJIHEHUS UM 3aJJaHUM.

Kpurepun ommbok

K rpyObIM OLIMOKAaM OTHOCSITCS OLIMOKH, KOTOpbIE OOHApyXHBaIOT
HE3HaHME yyaluMucs GopmyJ, mpaBuil, OCHOBHBIX CBOMCTB, TEOPEM U HEYMEHHE
X MPUMEHATh, HE3HAaHWE NPUEMOB pEIIeHUS 3a7ayd, PacCMaTpUBAEMbIX B
y4eOHUKaX, a TaKKe BBIYUCIUTEIbHbIE OLIMOKHU, €CIM OHU HE SBISIIOTCS
OITMCKOM;

K HerpyObIM ommOKaM OTHOCSITCS: MOTEPsl KOPHS WJIM COXPaHEHHE B
OTBETE TMOCTOPOHHETO KOPHS; OTOpachiBaHue 0e3 00BICHEHUI OJTHOTO U3 HUX U
paBHO3HAYHBIE UM;

K HEeJl0oueTaM OTHOCSTCS: HEpalMOHAJIbHOE pEeIIeHHUEe, OIUCKH,
HEJ0CTaTOYHOCTh MJIM OTCYTCTBUE MOSICHEHUI, 000CHOBAaHUI B PEIICHUSX

OrneHkKa yCTHBIX OTBETOB YYalllUXCs

OTBeT OLICHUBAETCS OMMEMKOU «5», €CITN YUYECHUK:

MOJIHO PACKPBUI CoJepkKaHUe MaTepuana B 00beMe, MpeayCMOTPEHHOM
IPOrpaMMOi U yUeOHUKOM, HU3JIOKUI MaTepual TPaMOTHBIM SI3IKOM B
ONPENEICHHOW  JIOTUYECKOW  IOCJHEAOBATEIbHOCTH, TOYHO  HMCIOJIB3YS
MAaT€MAaTHYECKyI0 TEPMUHOJOTHID ¥ CUMBOJUKY; TIPAaBUJIBHO BBINOJHUII
PUCYHKH, YEpTEeXH, T'padUKH, COMYyTCTBYIOUIME OTBETY; IOKa3ajl yMEHHE
WUIIOCTPUPOBATh TEOPETUUYECKHE TMOJOKEHUS KOHKPETHBIMH NPUMEpaMHU,
IPUMEHATh UX B HOBOW CUTyallMW MPH BHIIOJIHEHUU MPAKTUYECKOrO 3aJaHUs;
IPOJIEMOHCTPUPOBAJl YCBOCHHE PaHEE M3YUEHHBIX COMYTCTBYIOIIUX BOIPOCOB,
c(hOpPMHPOBAHHOCTh U YCTOMYUBOCTH MCIOJIB3YEMBIX MIPU OTPAOOTKE YMEHHUH U
HABBIKOB; OTBEYAJ CaMOCTOSITENIbHO 0€3 HaBOISIIMX BOIMPOCOB YUYUTEINS.
Bo3M0kHBI 071HA - IB€ HETOYHOCTHU ITPU OCBEUIEHUH BTOPOCTENEHHBIX BOIPOCOB
WIM B BBIKJIaJIKaX, KOTOPbIE YUEHHK JIETKO UCIIPABUII 10 3aMEYAHUIO YUUTES.

OTBET OLIEHUBAETCS OTMETKOU «4», €CIIM OH yJOBIIETBOPSET B OCHOBHOM
TpeOOBaHMUAM  Ha OLEHKY «5», HO MPH 3TOM MUMEET OJUH U3 HEJAOCTaTKOB: B
U3JI0’KEHUH JTONYLIEHBI HEOObIINE MPoOesbl, HE UCKA3UBIIUE MATEMATUYECKOE
COJlepKaHME OTBETA; JONYIIEHbBl OJMH — JIBAa HEIO0YeTa IpPU OCBEUICHUHU
OCHOBHOI'O COJIEP)KaHHs OTBETA, HCIPABICHHBIE [0 3aMEYAHHUIO YUYUTENS;
JOMyIeHbl omMOKa WM Oojee JByX HEJAOYETOB IPU  OCBEIICHUU
BTOPOCTENIEHHBIX BOIPOCOB WJIMW B BBIKJIAJKaX, JIETKO HCIPABICHHbIE II0
3aMEYaHUIO YUUTEIS.

OtmeTka «3» CTaBUTCA B CAEAYIOIIMX CIIy4asx:

HEMNOJIHO WJIM HENOCJIE0BATENBHO PACKPBITO COJIEp)KaHUE MaTepHalia, HO
IIOKa3aHO oO0IIee MOHMMAaHHME BOIIPOCa W MPOJAEMOHCTPUPOBAHBI YMEHHMS,
JOCTaTOYHbIE JJIsl  JAJbHEHIIEro yCBOEHUS IPOrpaMMHOI0 Marepuana
(onpenenennbie «TpeOoBaHUSAMU K MAaTEeMAaTHYECKON MOATOTOBKE YUaIlIUXCS»);
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UMEJTUCh 3aTPYIHCHUS WIW JOMYIIEHBI OIIMOKA B ONpPEICICHUU TOHITHH,
WCITOJIb30BAaHUM MAaTEMAaTHYECKOW TEPMHHOJIOTHHU, 4YEPTekKax, BBIKIAIKAX,
WCITPABJICHHBIC TOCJIE HECKOJIBKUX HABOJAIINX BOTPOCOB YUHTENS; YUCHUK HE
CIpaBWICS C NPUMCHEHHEM TEOPHUH B HOBOW CHUTYallMd TPU BBITIOJIHCHHUH
MPAKTUYCCKOTO 3aJaHMsI, HO BBIMIOJHUI 3aJaHHsl 00S3aTEILHOTO YPOBHS
CJIOXKHOCTH TIO JTAHHOM TeMe; MPU 3HAaHWU TCOPETUIECKOTO MaTepraa BhISIBICHA
HEJI0CTaTOYHAsI CHOPMUPOBAHHOCTH OCHOBHBIX YMECHHUN U HABBIKOB.

OTMmeTKa «2» CTaBUTCS B CIEAYIOIIMX CIy4Yasix: HE PACKPHITO OCHOBHOE
cojiep>KaHre y4eOHOro Marepualia; OOHapyKeHO He3HaHWE WM HETIOHHUMaHUe
YYCHUKOM OoJibllield WM Haubojee Ba)XKHOW dYacTH YYEOHOro Marepuana,
JOMYIICHBl OMMOKKM B  ONPEACICHWW TOHATHH, TPU  HUCIOJb30BAHHH
MaTEMaTUYECKOW TEPMUHOJIOTHH, B PHUCYHKaxX, 4YepTekax WM Tpadukax, B
BBIKJIQ/IKaX, KOTOPBIC HE UCIPABIICHBI MTOCJIC HECKOJIBKUX HABOJSIIIUX BOIIPOCOB
YUUTEJIS.

Oyenka nucomenHvlx pabom yuawuxca  OTMeTKa «5» CTaBUTCS, €CIU:
paboTa BBIMOJTHEHA MMOJTHOCTBIO; B JIOTHYCCKUX PACCYKIACHUSAX U 00OCHOBAaHUHU
pEIICHHS HET MPOOCIIOB U ONIMOOK; B PEIICHHM HET MAaTEMATHYCCKUX OIINOOK
(BO3MOKHA OJIHA HETOYHOCTb, ONMCKA, HE SBJISIOMIASACS CIICICTBUEM HE3HAHUS
WJIM HETIOHUMaHUs y4eOHOTO MaTepHaa).

OtmeTka «4» CTaBUTCS, €COU: padoTa BBIMIOJIHGHA TIOJHOCTBIO, HO
00OCHOBaHMS IIAroB pEUICHUS HEJOCTATOYHBI (€Clii yMEHHE OOOCHOBBHIBATH
paccy kJeHus He SBISIIOCH CIIEIUATbHBIM OOBEKTOM MPOBEPKH ); TOMYIIEHA OHA
omnOKa WM [Ba-TpU HEIOYeTa B BBIKJIAJIKAX, PHUCYHKAX, 4YepTeKaxX WIH
rpadukax (ecaum 3TH BHUIBI paOOThl HE SBISUIMCH CHEIUANIbHBIM OOBEKTOM
MIPOBEPKH ).

OtMmeTKa «3» CTaBUTCSI, €CIU: IOIYIIIEHBI 00JIee OTHOW OIMUOKH Uik OoJiee
JIBYX-TPEX HEIOYETOB B BBIKJIAJKAaX, YepTekax WM rpadukax, HO y4alluiics
BJIa/IeeT 00513aTeIbHBIMU YMEHUSIMH 10 TTPOBEPSIEMOIA TEME.

OtmeTka «2» CTaBUTCS, €CJH: JONYIICHbl CYIIECTBEHHBIE OIIMOKH,
MOKa3aBIlIUe, YTO yUYAIUICS HE BiIajieeT 00s13aTeIbHBIMU YMEHHUSIMHU 110 JIAaHHOMN
TE€ME B ITOJIHOU Mepe.

Oyenka mecmogulx pabom yuauuxcsi

OtmeTka «5» crtaBUTCA, ecnd: ydaniuiicss BwImonHWI BepHO 90-100%
paboTHhI

OtmeTtka «4» cTaBUTCS, e€ciu: ydamuicsa BepHO BbimomHun 70-89%
paboTHI

Otmetka «3» cTaBUTCS, €CiM: ydamuicsa BepHO BbimomHuia 50-69%
paboThI

OtMmeTKa «2» CTaBUTCS, €CU: ydaluiics BeImoaHuI meHee 50% paboTbl

- HE YCBOWJI CYIIIECTBEHHYIO YacTh YUeOHOTO MaTepuana;

- JIOTYCKAET 3HAYUTEIbHBIC OMMUOKH MPH €r0 H3JI0KEHUH CBOUMH
CJIOBaMHM; - 3aTPYIHSCTCA TOIATBEPAUTH OTBET KOHKPETHBIMH TPHUMEpPAMH; -
cmabo oTBeUYaeT Ha JOMOJTHUTEIBHEIE BOTPOCHI.
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Oyenka «2» cmagumcsi, eciu y4aujuiicsi:

- MOYTH HE YCBOWJI YUEOHBIN MaTepuan,

- HE MOXXET U3JIOKUTh €0 CBOMMH CJIOBAMH;

- HE MOXET MOATBEPAUTH OTBET KOHKPETHBIMU MIPUMEPAMHU;

- HE OTBeYaeT Ha OOJBIIYI0 4YacTh JOMOJHHUTEIBHBIX BOMPOCOB
YUUTEJIS.

[IpumepHble HOPMBI OLIEHOK BBIMIOJHEHUS YYaIIUMUCS T'padruuecKux
3aIaHUH U IPAKTUUECKUX paboT Ommemxa «5» cmagumcs, eciu y4auuiics:

- TBOPYECKHU IJIAHUPYET BHITIOJTHEHUE PaOOTHI;

- CaMOCTOSITEJILHO U TIOJTHOCTHIO UCIIOJIB3YET 3HAHUS MPOTPAMMHOTO
Marepuaa;

- MPaBUJIBHO U aKKyPAaTHO BBITIONHAET 3aJaHUE;

- yMeeT TI0JIb30BaThCsl CIPABOYHOW JIMTEPATypOH, HATJISIHBIMU
OCOOUSIMU, IPUOOPAMH U IPYTHUMU CPEACTBAMHU.

Ommemxa «4» cmasumcs, eciu Y4awuiics:

- MPaBUJILHO TJIAHUPYET BBITIOJIHEHHUE PaOOTHI;

- CaMOCTOSITEILHO UCIIONIB3YEeT 3HAHUS MPOTPAMMHOTO MaTepuara;

- B OCHOBHOM IIPaBWJIBHO U aKKYPATHO BBHITIOJHSET 3aaHUE;

- yMEeeT TI0JIb30BaThCSl CIPABOYHOU JIMTEPATypOH, HATJISTHBIMU
OCOOUSIMU, TIPUOOPAMH U APYTUMU CPEJICTBAMH.

Ommemxka «3» cmagumcs, eciu y4aujulics.

- JOTyCKaeT OIIMOKY MPH TJIAHUPOBAHUM BBITIOJIHEHHS PaOOTHI;

- HE MOXET CaMOCTOSITEJILHO HCIIOJb30BaTh 3HAYMUTEIBbHYIO YacTb
3HaHUHW IPOrPaMMHOTO MaTepHuaa;

- JOTyCKaeT OIIMOKY U HEAKKYPATHO BBHITIOTHSET 3a/1aHUE;

- 3aTPYJHSACTCS ~ CaMOCTOSATENIBHO  HCIIOJIb30BaTh  CIIPABOYHYIO
JTUTEpaTypy, HArJISAHBIC TIOCOOUS, MPUOOPHI U IPYTHE CPEICTBA.

Ommemka «2» cmasumcsi, eciu Y4aujuiics.

- HE MOXET IIPaBUJILHO CIJIAHUPOBAThH BBHIITOJHEHHUE PaOOTHI,

- HE MOXET UCITOJIH30BaTh 3HAHKS ITPOrPaMMHOT0 MaTepuaa;

- JOTyCKaeT rpyOble OMMOKN U HEaKKypaTHO BBITIOJIHSIET 3a/IaHKE;

- HE  MOXET  CaMOCTOSTEIbHO  HCIOJIb30BaTh  CHPABOYHYIO
JUTEpaTypy, HArJISAHbIC TIOCOOUS, MPUOOPHI U IPYTHUE CPEICTBA.

OueHMBaHUE TECTA yYalIUXCsl POU3BOJUTCS IO CIEAYIONIEH cucTeMe

«5» - monyy4arot yuanuecs, cnpasusinmecs ¢ padoroit 100 - 90 %j;

«4» - CTaBUTCS B TOM Clly4ae, €CJIM BEpHbIE OTBETHI cocTaBisAtoT 71 10 89
% OT 00I1Ier0 KOJIMYECTBA;

«3» - coorBeTcTBYeT padote, comepxamied 50 — 70 % mnpaBUIBHBIX
OTBETOB.

«2» - cooTBeTCTBYET pabore, comepxkamier meHee 50 % TMpaBUIBLHBIX
OTBETOB.
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YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

1.

Anrebpa, 8 knacc/ bynumosuu E.A., Ky3nenosa JI.B., Munaesa C.C. u
npyrue, AkimonepHoe oduiectBo «M3narensctBo «lIpocBemenuey
Anrebpa, 8 kiacc/ lopodeer I'.B., CyBopoa C.b., bynumouu E.A. u
npyrue, AkimonepHoe obuiectBo «M3narenbctBo «lIpocBemenuey
Anrebpa, 8 knacc/ Komsirun FO.M., TkaueBa M.B., ®enoposa H.E. u npyrue,
AxrmonepHoe obmectBo «M3narensctBo «lIpocBenieHue

AnreOpa, 8 knnacc/ Maxkapsrues F0.H., Munatok H.I'., Hemkos K.W. u apyrue,
AxkrmonepHoe odmectBo «M3marenbcTBO «IIpocBenieHue)

Anrebpa, 8 kiace/ Makaperues FO.H., Muniok H.I'., Hemkor K.W. u npyrue;
non  penakuueit  TensikoBckoro  C.A.,  AKUHOHEpHOE  OOIIECTBO
«3narenbctBo «IIpocBemenney

Anrebpa, 8 xmacc/ Mepsnak A.I'., Ilomonckuit B.b., Axup M.C.; noxg
penakuen IHogonsckoro B.E., OO011ecTBO C OTPAaHUYECHHOU
OTBETCTBEHHOCTHIO U3 narenbckui LEHTP «BEHTAHA-TPADy;
AxrmonepHoe obmectBo «M3maatenscTBo «lIpocBenienue»

Anrebpa, 8 xkmacc/ Mep3nsk A.l., ITlomsaxkoB B.M.; mon penakmueit
[Togonbckoro B.E., OOmectBo ¢ OrpaHMYeHHOM OTBETCTBEHHOCTBHIO
M3narensckuit nentp «BEHTAHA-TPA®»; AxkmnuoHepHOoe O0OIIECTBO
«3narensctBo «IIpocBenienue

Anrebpa, 8 kimacc/ Mopakosuu A.I'., CemenoB I1.B., Anekcanmpora JLLA.,
Mapnaxaesa E.JI., OOmecTBO ¢ OrpaHMYEHHOM OTBETCTBEHHOCTBHIO
«BMHOM. JlabopaTtopus 3HaHU»; AKITMOHEpHOE 0011ecTBO «M31aTenbcTBO
«IIpocBemenue»

Anrebpa, 8 kimacc/ Hukonbsckuit C.M., [ToranmoB M.K., Pemernukos H.H. u
npyrue, AkironepHoe ooiectBo «M3aarenbctBo «IIpocBenenuey

10.Anre6pa, 8 xmacc/ Pyoun A.I'., Uynkos I1.B., ObmecTBo ¢ orpannueHHON

OTBETCTBEHHOCTHIO «bamaccy»

11.Anre6pa, 9 xmacc/ bynumoBuu E.A., Ky3nenosa JI.B., Munaesa C.C. u

npyrue, AkimonepHoe oouiectBo «M3narensctBo «lIpocBerienue»

12.Anrebpa, 9 kmacc/ HHopodeer I'.B., CyBoposa C.b., byaumouu E.A. u

npyrue, AkimonepHoe obmiectBo «M3natenscTBo «lIpocBemienue»

13.Anrebpa, 9 xnace/ Komsrua FO.M., TkaueBa M.B., ®enoposa H.E. u npyrue,

AxmmonepHoe o6mectBo «M3narensctBo «IIpocsemnienue»
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14.Anre6pa, 9 xnacc/ Makapsrues 10.H., Munatok H.I'., Hemkos K.U. u npyrue,
AxumonepHoe obmiectBo «M3narensctBo «IIpocBenienue»

15.Anre6pa, 9 xknacc/ Makaperues FO.H., Munntok H.T'., Hemmkos K.W. u npyrue;
non  penakuuwet  TemskoBckoro  C.A., AKUUMOHEpHOE  OOILIECTBO
«M3narenscTBO «IIpocBenienue»

16.Anrebpa, 9 wmacc/ Mepsnsik A.I'., Ilononckuit B.b., Axup M.C.; nmox
penakuueir  Ilomombckoro  B.E.,  OOmectBo ¢  OrpaHuyYeHHOM
OTBETCTBEHHOCTBIO N3parenbeknii LIEHTP «BEHTAHA-TPA®y;
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemnienue

17.Anre6pa, 9 wimacc/ Mep3nak A.l'., [lomsxoB B.M.; mox penakuuei
Ilononsckoro B.E., OOmecTtBo ¢ OrpaHUYeHHOM OTBETCTBEHHOCTHIO
M3natensckuit nentp «BEHTAHA-I'PA®»; AxkiuoHepHoe 0OIIECTBO
«M3parenscTBO «IIpocBenienue»

18.Anrebpa, 9 kimacc/ Mopakosuu A.I'., CemenoB I1.B., Anekcanaposa JI.A.,
MapnaxaeBa E.JI., OOmecTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO
«BHOM. JlaGopatopus 3HaHuiD»; AKIoHepHOe o01ecTBO «M3marenscTBo
«IIpocsenienue»

19.Anrebpa, 9 xknacc/ Hukonsckuit C.M., [TotanoB M.K., Pemernukos H.H. u
npyrue, AxkimonepHoe odmiectBo «M3narensctBo «llpocsemienne

20.Anrebpa, 9 xiacce/ Pyoun A.I'., Uynkos I1.B., O6miecTBo ¢ orpaHUYe€HHON
OTBETCTBEHHOCTHIO «banaccy

21.Anrebpa (B 2 yactax), 8 kmacc/ Yacte 1: Mopakosuu A.I'.; Yacte 2:
Mopakosuu A.I'. u npyrue, noxa penakiueid Mopakosuda A.I'., O61mecTBoO ¢
orpaHnyeHHoi oTBeTcTBeHHOCThIO « MOl MHEMO3NHA»

22.Anrebpa (B 2 yactax), 9 kimacc/ Ilerepcon JI.LI'., Araxanos H.X., [TerpoBuu
A.1O., Tommunckuii O.K., PoraroBa M.B., Tpymun b.B., OO6mectBo ¢
orpaHnueHHON oTBeTCTBeHHOCThIO «BMHOM. JlaGopaTopus 3HaHUNY;
AxmmonepHoe o6miectBo «M3narensctBo «IIpocsemnienue»

23.Anrebpa (B 2 vactsx), 9 kmacc/ Yacte 1: Mopakosuy A.T'., Cemenos I1.B.;
Yacts 2: Mopakosuu A.I'., Anekcangpoa A.JI., Mumyctuna T.H. u agpyrue;
noax  penaknueir Mopakopuda  A.l'., OOmecTBo ¢  orpaHUYCHHOM
otBeTcTBeHHOCThIO « MOl MHEMO3HA »

24. Anrebpa (B 3 wactsx), 8 kmacc/ [lerepcon JL.I'., Araxano H.X., [letpoBuu
A.1O., Tommunckuii O.K., PoraroBa M.B., Tpymuu b.B., O6mectBo ¢
orpaHuyeHHON oTBeTCTBeHHOCThI0O «BUHOM . JlaGopaTopus 3HaHUII»;

AxmmonepHoe o6mectBo «M3narensctBo «IIpocsemnienue»
METOANYECKHUE MATEPUAJIBI AJISA YUUTEJIA
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1.AnreGpa. 7 knacc. Metoauueckue pexkomenaanuu - Munarok H.I'.; [llneikoBa
n.C.
2.Anre0pa. 8 knacc. Metoguueckue pexkomenaanuu - Munarok H.I'., llnsikoBa
n.C.
3. Anre6pa. 9 kiacc. Metoauueckue pekomenaanuu - Munaok H.I'., [llneikoBa
n.C.
MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI

CETU UHTEPHET

1. Poccwuiickas anekTpoHHas 1ikosa https://resh.edu.ru/

2. MockoBckas ayieKTpoHHas mikoda https://www.mos.ru/city/projects/mesh/

3. KonctpykTop pabdounx mporpamm https://edsoo.ru/konstruktor-rabochih-

programm/
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