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ITosicHuTeIbHAS 3aIUCKA

Pabouas nmporpamma o anredpe cocrasieHa uist ydaniuxcs 8 kinaccoB MBOY rumnazun Ne2 Ha
ocHOBe «DenepaibHON pabodeil mporpaMMbl OCHOBHOTO 001Iero oopasosanus. Maremaruka (6a30BbIit
ypoBeHb) (misi 5—9 KjaccoB 00pa30oBaTeIbHBIX OpraHu3anuii)» (yTB. NpHKazoM MHHHCTEPCTBA
npocBenieanss P® ot 18.05.2023 1. Ne370) wm HampaBlieHa Ha peanu3anuio ¢GeaepasbHOro
roCyJ1IapCTBEHHOI'0 00pa30BaTEIbHOIO CTaHAapTa OCHOBHOIO 00Iero o0pa3zoBaHus (C U3MEHEHUSMU U
JOTIOJTHEHUSIMH ), YTBEPXKAEHHOTO MpUKa3zoM MunucTepcTBa npocsenienus PO, or 31.05.2021 r. Ne287.
B mporpamme yuTeHBI mIen W MonoxkeHHs KOHIENIWM pa3BUTHS MAaTEMaTHYECKOro OOpa3oBaHHS B
Poccuiickoit ®enepanuu. IIporpamMma opueHTHpOBaHAa Ha IEJIEBble NPUOPUTETHI  TyXOBHO-
HPABCTBCHHOT'O PAa3BUTHS, BOCIHTAHWS M COMHMAIU3AIMU OO0YyJarommuxcs, chopMyiIHpoBaHHBIC B
benepanbHON paboueil mporpaMmme BOCIIUTAHUSI.

Tun npoecpammei: DepepanpHas pabodas mporpaMMa OCHOBHOTO OOIIEro oOpa3OBaHMSL.
Martemaruka (6a30BbIli ypoBeHb) (mnsi 5—9 kiaccoB oOpa3oBarenbHBIX opraHuzaiuii). [Iporpamma
peanuzyetcs nocpencrsoM Y MK «Matemaruka. Anreopa.8 kinace» FO. H. Maxkapserues, H. I'. Munmiox,
K. . Hemkos, C. b. CyBoposa nop penakuueit C. A. TensakoBckoro.

[TpropUTeTHEIMU [ENSIMU OOy4YCHHS] MareMaTuke B 5-9 Kiaccax SBISIOTCS: (GopMUpoBaHUE
LEHTPAJTbHBIX MaTEMaTHYEeCKHX MOHATUHN (YHCIO, BEIMYMHA, TeOMeTpuueckas ¢urypa, nepeMeHHas,
BEPOATHOCTh, (DYHKIIUs), 00CCIICUMBAIONINX MPEEMCTBEHHOCTh W TIEPCIIEKTHBHOCTh MAaTEMaTHYECKOTO
oOpa3zoBaHus 00ydarOIUXCs; MOIBEIeHUE 00yUarOIIUXCsl Ha JOCTYITHOM JIJIsl HUX YPOBHE K OCO3HAHHIO
B3aMIMOCBSI3M MAaTEMAaTHKH M OKPYKAIOMIETO MHUpa, MMOHUMAaHWE MAaTEMaTHKH Kak dYacTh oOmiei
KYJIbTYPbl YeJIOBEUECTBA; PAa3BUTHE MHTEIEKTYAJIbHBIX U TBOPUYECKHX CIHOCOOHOCTEH 00ydarommxcs,
MMO3HABATEIPHONH AaKTHBHOCTH, HWCCIICIOBATEIIbCKUX YMEHWH, KPHUTUYHOCTH MBIIUICHUS, WHTEpeca K
M3YYCHHIO MaTeMaTukH; ¢GopMupoBaHHEe (DYHKIIMOHATFHOM MaTeMaTH4YeCKOW TPaMOTHOCTH: YMEHHS
pacro3HaBaTh TPOSBICHHUS MaTeMAaTUYCCKUX TOHATHH, OOBEKTOB W 3aKOHOMEPHOCTEH B pPEaTbHBIX
KU3HEHHBIX CUTYallUAX U MPU M3yUYEHUH OPYTUX YUeOHBIX MPEAMETOB, MPOSBICHHUS 3aBHCHUMOCTEH U
3aKOHOMEPHOCTEH, POPMYITHpPOBATh UX HA SA3bIKE MAaTEMATHKH W CO3JaBaTh MaTeMAaTHYECKHUE MOJICIH,
MPUMEHSITh OCBOCHHBIM MaTeMaTHMYECKUW ammapaT Uil pelieHus MPaKTHKO-OPHEHTUPOBAHHBIX 33ad,
WHTEPIPETHPOBATH M OI[CHUBATH IMOJTYICHHBIC PE3YJIBTATHI.

Anrebpa sBiseTcs OJHUM U3 OIOPHBIX KYpCOB OCHOBHOTO o0OIIero oOpa3oBaHUsS: OHa
obecrieunBaeT WM3y4YCHHE JPYrUX JUCHUIUINH, KaK eCTECTBCHHO-HAyYHOTO, TaK W TYMaHUTapHOTO
[IUKIIOB, €€ OCBOCHHE HEOOXOAMMO JUIS TMPOJOJDKEHUS 00pa3oBaHUS U B TOBCEAHEBHOW IKU3HHU.
PaszBuTre y 00y4aronuxcs HayYHBIX MPEJICTABICHUN O MTPOUCXOXICHUN U CYITHOCTH alreOpandecKux
abcTpakiuif, crmoco0e OTpakeHUs MaTeMAaTHYeCKOM HAayKOH SIBICHHHW W TPOIECCOB B MPHUPOIE U
o0IIecTBe, POJIM MATEMATHYECKOTO MOJICTUPOBAHUS B HAYYHOM ITO3HAHUU U B MPAKTUKE CIIOCOOCTBYET
(hOpMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS U KAYECTB MBIIUICHUS, HEOOXOMUMBIX JUIsI aJanTaldd B
coBpeMeHHOM M poBoM ob1IecTBe. M3ydenne anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHS HAOI01aTh,
CpaBHHMBAaTh, HAaxXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIHOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHSI W BBIBOJBI, (DOPMYJIUPOBATH YTBEPKICHUS.
OcBoeHne Kkypca anreOpsl oOecreurBaeT pa3BUTHE JIOTHYECKOTO MBIIIICHHUS OOYYaroluXcs: OHHU
WCIIONIB3YIOT JICAYKTHBHBIC W WHIYKTHBHBIC PACCYKICHHS, O0O0OOIIEHHEe © KOHKPETH3AIHIO,
abctparupoBanne W aHanorutro. OOydeHue anredOpe TMpenanoyiaraeT 3HAUYUTENBHBIA  00BEM
CaMOCTOSATEILHON JEATEIFHOCTH O0YUYaIOIIUXCs, TTOATOMY CaMOCTOSITEIbHOE PEIICHHE 3a7a4 SIBISETCS
peanuzanueii JesTeIbHOCTHOTO MPUHITUIIA O0yYeHUSI.

L]enu n3yuenust yueOHOTO IpeaMeTa, Kypea:

e (dopMupoBaHHe HEHTPaIbHBIX MaTeMaTHYeCKHUX MOHSTHH, o0ecreunBaoImux
MIPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MATEMATHUECKOTO 00Pa30BaHUS 00YUIArOIINXCS;
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® [IOJBE/ICHHE YYAIIMXCS Ha JOCTYMHOM [UIi HHX YPOBHE K OCO3HAaHHMIO B3aUMOCBSI3H
MaTeMaTUKd H OKPYXKAIOLIEr0o MHUpa, IOHMMAaHHE MaTeMaTHKH KaK 4YacTH OOIIed KYJIbTypbl
YeJI0BEYECTBA;

® Da3BUTHE HHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH ydaluxcs, I103HAaBaTEIbHON
aKTHBHOCTH, HCCIICIOBATEIILCKUX YMEHHH, KPUTUYHOCTH MBIIUICHHUSA, HWHTEpeca K HU3YyYCHHUIO
MaTEeMaTUKU;

e (QopmupoBaHue (GYHKIMOHATHHOH MaTEeMaTUYeCKOW TIPaAaMOTHOCTH: YMEHHS pPAacCIO3HABATh
NPOSIBIICHUST MAaTEMAaTHYECKUX HOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEaJbHBIX JKM3HEHHBIX
CHUTyallUsiX M TpPU M3YYCHUH JPYrHMX Y4eOHBIX TMPEIMETOB, TMPOSBICHHUS 3aBHCUMOCTEH U
3aKOHOMEpHOCTEH, (HopMyIMpoBaTh UX Ha SI3BIKE MAaTEMAaTUKU M CO3/1aBaTh MAaTEMaTHYECKUE MOJEIH,
MMPUMCHATH OCBOCHHBIM MaTeMaTHYECKUH afrmapar Ajd pClICHUA MPAKTHKO-OPpUCHTHPOBAHHBLIX 3a1a4,
MHTEPIIPETUPOBATH U OLICHUBATH MOJTYYECHHbIE PE3YJIbTATHI.

3adauu n3ydeHus yaeOHOTo MmpeamMeTa:

® CIOCOOCTBOBaTh HMHTEIUICKTYAIBHOMY Ppa3BUTHIO, (OPMHpPOBATH KayecTBa, HEOOXOIUMbBIE
YeJIOBEKY JJISl TOJHOICHHOW J>KU3HU B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIE MaTeMaTH4eCKOU
ACATCIIBHOCTU: ACHOCTU WU TOYHOCTHU MBICIIU, UHTYUIIUH, JTJOTHUCCKOTO MBIIIJICHUA, IPOCTPAHCTBCHHBIX
IpEeACTaBICHUH, CIOCOOHOCTH K MPEOI0JICHUIO TPYAHOCTEI;

¢ (opmMupoBaTh NpeACTaBICHUS 00 HIASSIX U METO/IaX MAaTEMaTHKH KaK YHUBEPCAIBHOTO S3bIKA
HAaYKH U TCXHHUKH, CPECACTBAX MOACITIUPOBAHUA SIBIICHUHN 1 IMPOLCCCOB;

® BOCIHUTBIBATH KYJIbTYPY JIMYHOCTH, OTHOHICHUC K MAaTCMATHUKEC KaK YaCTH O6HICLICHOBCLICCKOI71
KYJBTYPBI, HTPAIOIIeii 0COOYIO POJIb B OOIIECTBEHHOM Pa3BUTHH.

Ha u3yuenue anredpsl B 8 kiacce orBoauTcs 3 y4eOHbIX yaca B Henxento, 102 yaca B rog u3
00s13aTeIbHON YacTH y4eOHOTO IUIaHa.

YueOHO-MeTOoANYeCKOe o0ecnieyeHne IPOrpaMMbl.

Kiacc YyeOHas Y4eOHUKU: Metoanueckue Y4eOHO-MeTOJUUECKUE
nporpamma Ha3BaHUE, aBTOP MaTepHuaIbl s MaTEPHUAIIBI JIS
(aBTOpBI) YUHTENSA yuamuxcs (pabouue
(MeToandeckue TETpan).
pPEKOMEH/IalINH, DEeKTPOHHBIE
OCoOUs U T.11.) uudpoBbie
o0Opa3oBaTenbHbIC
pecypchl
(MynbTHMEIUHHBIE
MIPOTPaMMBI,
ANEKTPOHHBIE YIEOHUKHI
W 3aJJa9HUKH,
KOJUTEKIIUU ITU(POBBIX
00pazoBaTeNbHBIX
pecypcoB)

8 Denepanbhas Makapsrues 1O. H., 1.Meromeckoe 1. Mungoxk H. T'.,

a,0,8 | pabouas Mungoxk H. I, nocobue K . IIneixoBa U. C.
TiporpaMMa Hemkos K. Y. u np. | MPCAMCTHOMIIMHIA | A jreGpa. 8 kitace.
OCHOBHOTO MaTtematuka. Y1€OHHKOB 110 PaGouyas TeTpanp.
obero Anre6pa. 8 knacc. anrebpe Vue6Hoe mocobue. B 2
KfpaSOBaHH’I‘ ba30BbIi1 ypOBEHB. I}\I/Ialf\e/l[pblqu }g r 4acTAX

aTeMaTHKa. . ., Munrok H. T,

(6azoBbIit qu&m& M: HCH_IKOBJ}( U. u 2. Koxos B. 1.,
poceeluenne, 2023 Makapsrues 1O. H.

ypoBenp) (s | p. p ’

5—9 kiaccoB ' 2. XKoxos B. 1, Munmiok H. T'. Anre6pa.

00pa3oBarenbH Makxkapsiues [O. Aunaxrideckne

BIX H., Munmox H. T, | MaTeprabL. 8 k1acc

opraHusanuii) Aunrebpa. 3. Mymmmnp FO. T1.,

Kponrays B. JI.




(YTB. npuKa3om Junaxkruueckue Axnrebpa. 8 kiacc.
MunucTepcTBa MaTepHuabl. 8 YMK Makapreruen
MIPOCBEIICHUS KJIacc. FO.H. [udpossie
P® ot 3.Equnoe oxkHO TEMATUUYECKUE TECTEI
18.05.2023 1. JIOCTYTIA K 4. Kpaiinesa JI.b.
Ne370) obOpasoBatenbHbIM | MaTeMaTuka. Anreopa.
pecypcam. 8 kitacc. bazoBsiii
Katanor 0P nna | ypoBeHs. KoHTpOIbHBIE
y4HTEIICH- U CaMOCTOSTEIIbHbBIC
MPEeIMETUKOB paboThL.
http://window.edu. | 5.ITopran «Mos miKosa
ru https://myschool.edu.ru/
4. denepanbHbIN
HUHCTUTYT
MearOrnYeCKux
HA3MEPEHUMN
http://www.fipi.ru/view

I/Icn0.111>3yeMaﬂ B TCKCTE NMPOrpaMMbl CUCTEMA YCJIOBHBIX 0003HAYECHMIA.

Tun ypoka dopMa KOHTPOIIA
YOHM-ypok 03HaKOMJIEHHUS C HOBBIM MJI - MaTeMaTUYECKUN JUKTAHT
MaTepraIoM
VY3U1M- ypok 3aKkperuieHus U3y4eHHOT O CP - camocrosTenbHas pabora
Marepuana

VII3VY-ypok npumeHenus 3Hanuii u ymenunii | ®O, VO - ppoHTaNbHBIA, HHANBUAYATBHBINA
oI1poc

[1P - npakTtuueckas padota

JAM - nunakTuyeckue MaTepuabl

KP - xoHTpoOnbHAs paboTa

KVY-koMO1HMpOBaHHBIN YPOK
K3VY-koHTposb 3HaHUN U YMEHUI

YOC3-ypok 0600111eHHI U CUCTEMATHU3AINH
3HAHUI

Paznen 1. Conep:xkanne yueOHOro npeamera (Kypca)

AJjredpanueckue BbIpaxkeHusi. Airedpandeckasi Apoos. 15 yacos

Anrebpanyeckast Apodb. OCHOBHOE CBOMCTBO aireOpandeckoi apoou. CrokeHne, BbIUNTaHUE,
YMHOKEHHeE, JeJIeHne alreOpandeckux aApooeil. ParrioHanbHble BIpakeHHs U UX IpeoOpa3oBaHUe.

Yucna u Bpiunciaenus. Kpaaparuoie kopHu. 15 yacos

KBanpatHbiit kopeHb 13 yncia. [Tousatue 06 nupparoHaisHoM yncie. JlecaTHuHble
NpUOIMKEHNS UPpPAallMOHATIBHBIX uncen. CBolicTBa apuMETUUECKUX KBAJPAaTHBIX KOPHEN U X
pUMEHEHHE K IPeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUH U BHIUNCICHUSAM. JleHCTBUTEIbHBIE YUCTIA.

YpaBHeHusi u HepaBeHcTBa. KBagparnbie ypaBuenusi. KBaaparublii Tpexuwien. 20 yacos.

KBanpatHoe ypaBHeHue, popMyina KopHel kBaapaTHoro ypaBHeHus. Teopema Buera.
KBanpaTHblii TpEXWIEH, pa3ioKeHUE KBAPATHOTO TPEXWICHA HA MHOKUTENN Pernienre ypaBHEHUH,
CBOJSIIMXCS K TMHEHHBIM M KBajpaTHbIM. [IpocTeiimue 1poGHO-palimoHanbHble ypaBHEHHUS.

YpaBHeHusi u HepaBeHcTBa. Cucrembl ypaBHenuii. 13 yacon

I'paduueckas MHTEpIIpeTaUs YpaBHEHH C ABYMS IEPEMEHHBIMU M CUCTEM JIMHEHHBIX
YpaBHEHUH ¢ AByMs NIepeMeHHBbIMU. [IprMephl pemeHus CucTeM HETMHEHHBIX YPABHEHUH € JBYMS
nepeMeHHbIMH. PelieHne TeKCTOBBIX 3aj1au anredpandeckuM crocoooM

YpaBHeHnus u HepaBencrBa. HepaBencra. 12 yacosn

UucioBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0THOM niepeMeHHOM. PaBHOCHIBHOCTD
HepaBeHCTB. JIMHElHbIE HEPABEHCTBA C OJTHOM NepeMeHHOM. CUCTEeMBI JIMHEMHBIX HEPABEHCTB C OJTHON
[IEPEMEHHOM.

®yuknun. OcHoBHbIe OHATHS. YncaoBbie pyHKkuuu. 14 yacos


http://window.edu.ru/
http://window.edu.ru/
http://www.fipi.ru/view

[onsarue Gpynkiuu. O61acTh ONpeneneHuss 1 MHOXKECTBO 3HaueHUH GyHkin. CriocoObl
3amanus GyHKiud. ['padpuk pyakuun. Urenne cBoicTB GyHKImuU 110 e€ rpaduky. [Ipumeps! rpadhukon
(byHKINH, OTpaXKalOUMX peanbHble mporecchl. OYHKIUH, OMUCHIBAIONINE MPSIMYIO B 00paTHYIO
TPONOPIHMOHANBHEIE 3aBUCUMOCTH, HX rpadukn. Oynkmmn y =x 2,y =x 3, y =Vx, y=|x|. ['paduueckoe
pelIeHre YpaBHEHHUI U CUCTEM YPaBHEHUN

Yuciaa u BbiuuciaeHus. CTeneHsb ¢ 1eJIbIM OKa3aTeleM. / YacoB

Crenensb ¢ menbIM MokasareseM u e€ cBoicTBa. CTaHAapTHAs 3alCh YHCTIA.

IloBTOpEeHUe U 0000IeHHe. 6 YacoB

Copepxanne 1uHUK «Yucraa ¥ BBIYUCICHUSY CIYKUT OCHOBOW ISl JAJIbHEWUIIEr0 M3Y4EeHHUS
MaTEMaTHKH, CIIOCOOCTBYET PA3BUTHIO Yy OOYYarOIIMXCSA JIOTHYECKOTO MBIIUICHHS, (HOpMUPOBaHHUIO
YMEHHSI MOJIb30BAThCS aTOPUTMAMHU, a TAK)KE MPUOOPETEHUIO MPAKTUUYECKUX HABBIKOB, HEOOXOIUMBIX
IUIs TIOBCETHEBHOW KM3HU. Pa3BuTHE MOHATHS O YHCIE HA YPOBHE OCHOBHOI'O OOIIEro oOpa3zoBaHHA
CBS3aHO C pALMOHAIBHBIMH W UPPAIMOHATIBHBIMU 4HCIaMH, (GOPMHPOBAHUEM IMPEACTaBICHUI O
JCWCTBUTEIFHOM 4YHCIe. 3aBepLICHHE OCBOSHHS YHCIOBOW JIMHHUHM OTHECEHO K CPEJHEMY OO0IIeMy
00pa3oBaHMIO.

Coneprxanue AByX anreOpamyecKuX JIMHUN — «AlreOpandecKue BhIPAKEHUS» U «Y paBHEHUS U
HEPaBEHCTBa» CMOCOOCTBYeT (opMHpOBaHUIO Yy OOydYaIOIIMXCS MaTeMaTUYecKoro ammapara,
HEO0XOAUMOTO TSl PEHICHUS 33a]]ad MaTeMaTHKH, CMEKHBIX TPEJAMETOB M MPAKTHKO-OPUEHTHPOBAHHBIX
3amay. Ha ypoBHe oOcHOBHOro o01ero oOpa3oBaHus Yy4eOHBIH MaTepuan TPYNIUPYETCS BOKPYT
palMOHANBHBIX BBIpAXKEHUN. AureOpa JIeMOHCTPHpPYET 3HAYeHHWE MAaTeMaTHKH Kak s3bIKa IS
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJIENIel, OMUCAHMs MPOIECCOB U SBJICHHUM peanbHOro mupa. B 3amaum
oOydyeHus anreOpe BXOIAT TaKXKe JajbHEWIIee pa3BUTHE AITOPUTMUYECKOTO  MBIIUICHHUS,
HE0oOXOUMOro, B YaCTHOCTH, [UIsI OCBOGHHMS Kypca HH(POPMATHKH, U OBIAJEHUE HaBBIKAMU
JIeTyKTUBHBIX paccyxiaeHuil. IIlpeoOpazoBaHme CHMBOJBHBIX (OpPM  CIIOCOOCTBYET pPa3BHTHIO
BOOOpaskeHus1, CHOCOOHOCTEH K MaTeMaTHY€CKOMY TBOPYECTBY.

Conepxanne (PyHKIIMOHAIBHO-TPAPUIECKON JIMHUM HAIIEJIEHO Ha TMOJyYyeHHe O00YyJaroluuMUCS
3HAHUA O (PYHKIMAX KaKk BaKHEHIIel MaTeMaTH4eCKOW MOJENH JUIsl OMUCAHHS M HCCIEeIOBaHUS
Pa3HOOOpAa3HBIX MPOILIECCOB U SIBICHUW B MPUPOJE M oOmiecTBe. M3ydyeHne marepuana CrocOOCTBYET
pasBUTHIO y OOYyYarOIIMXCsl YMEHHUS HCIOJb30BaTh PA3JIMUYHBbIE BBIPA3UTEIbHBIE CPEICTBA S3bIKA
MaTeMaTHKH — CJOBECHBIE, CHMBOJIMYECKHE, TpauuecKkue, BHOCHT BKJIaa B (opMupoBaHue
MIPEJICTABJICHHUI O POJIM MATEMATUKH B Pa3BUTHH IUBUIN3AIIUU U KYJIbTYPHI.

Paznea Il. Ilianupyemble pe3y/ibTaThl

OcBoenue yudeOHOTO Kypca «AnreOpa» TODKHO oOOecreynuBaTh JOCTIDKEHHE Ha YpOBHE
OCHOBHOTO 00mIero o00pa3oBaHUS CIEAYIOMIMX JUYHOCTHBIX, METANpPEAMETHBIX H TMPEIMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB:

JJUYHOCTHBIE PE3YJ/IbTATHI

JlugHOCTHBIE  pe3yNbTaThl  OCBOCHHS  MpOrpaMMmbl  ydeOHOro  kypca  «I['eomerpusi»
XapaKTEPU3YIOTCS:

IlaTpuoTHyeckoe BOCIUTAHME:

MPOSIBJICHUEM HHTEpeca K MPOILIOMY U HACTOSAIIEMY POCCHICKON MaTeMaTHUKH, LEHHOCTHBIM
OTHOIIEHUEM K JTOCTHMKEHHMSIM POCCUUCKHX MATEMAaTUKOB M POCCHICKOW MAaTEMATHYECKOM IIKOJIbI, K
HCIOJIb30BAHUIO STUX JOCTHKEHHUH B IPYTHX HayKaX U MPUKIATHBIX cepax.

I'paxknanckoe M 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

TOTOBHOCTBIO K BBIMOJTHEHHIO OOS3aHHOCTEM TpaXKAaHWHA W pealu3allid ero Ipas,
MPEACTABICHUEM O MaTeMAaTHYEeCKHMX OCHOBax (YHKIIMOHWPOBAHUS PA3JTUYHBIX CTPYKTYD, SBIICHHIA,
MPOLIEAYpP TPAXkKIAHCKOTO 001IecTBa (BRIOOPHI, OMPOCHI U TIP.); TOTOBHOCTHIO K OOCYXACHHUIO dTHUECKUX
mpoOJieM, CBSI3aHHBIX C TMPAKTHYECKUM TPUMEHEHHEM TOCTIDKCHHH HAyKd, OCO3HAHMEM Ba)KHOCTH
MOpaJib- HO-3TUYECKHUX NMPUHIHUIIOB B IEATEIbHOCTH YYEHOTO.

TpynoBoe BocliuTaHue:



YCTAaHOBKOM Ha AaKTUBHOE YYacTHE€ B PEIICHUU MPAKTUYECKUX 3a7ad MaTeMaTH4eCKOu
HaAIpPaBJIEHHOCTH, OCO3HAHHEM BaXXHOCTH MAaTeMaTH4YecKoro o0pa3oBaHUs HA MPOTSHKEHUU BCEHl KU3HU
IUIsL YCTICIIHOM MpO(eCcCHOHATBHOM AEATEIbHOCTH U PA3BUTHEM HEOOXOIUMBIX YMEHH; OCO3HAHHBIM
BBHIOOPOM UM MOCTPOCHUEM MHJIMBUIYaIbHOU TPAEKTOPUU OOPA30BaHMSI U KUZHEHHBIX IJIAHOB C YUETOM
JIMYHBIX MHTEPECOB U OOIECTBEHHBIX TOTPEOHOCTEH.

JcTeTHYeCKoe BOCIIUTAHUE!

CHOCOOHOCTBIO K SMOLIMOHATBHOMY M 3CTETHUECKOMY BOCHPHUSATHIO MaTEMAaTHYECKUX OOBEKTOB,
3a/1a4, pelleHU, PACCYKIECHUI; YMEHUIO BUJIETh MATEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

LleHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUCHTAIlMe B JEATEIHLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyYHBIX IIPEACTaBICHUN 00
OCHOBHBIX  3aKOHOMEpPHOCTSIX  pa3BUTUS  4YeJOBEKa, MPUPOJIbI U  OOILIeCTBa, I[OHUMAHUEM
MaTEeMaTHYECKON HAyKH KakK C(epbl YeTOBEUECKON NEATCILHOCTH, ITANOB €€ pa3BUTHs M 3HAYMMOCTH
JUISL pa3BUTHUS LMBWIM3ALMU; OBJIAJCHUEM SA3BIKOM MATEMATHKH M MaTEeMaTH4YECKOM KyJIbTypOH Kak
CPEICTBOM IMO3HAHUS MUPA; OBJIAJIEHUEM IPOCTEUITMMU HaBbIKAMH UCCIIEI0BATENIBCKON AESITEIbHOCTH.

duznyeckoe BocnUTAHUE, (opMHpPOBaHHMEe KYJbTYPbl 310POBbSi M 3MOLHMOHAJBHOIO
Os1aromosty4ms:

FOTOBHOCTBIO NPHUMEHATh MATEMATHYECKUE 3HAHMS B HMHTEPECAaX CBOErO 370pPOBbs, BEICHUS
310pOBOr0 00pa3a »KU3HU (340pOBOE MHTaHKE, COATaHCUPOBAHHBIM PEXUM 3aHATHH U OTIBIXA,
perynspHas ¢puznueckas akTUBHOCTH); C(OPMHUPOBAHHOCTHIO HaBbIKA peieKCHH, TPU3HAHHEM CBOETO
IIpaBa Ha OIIMOKY U TAKOI'0 K€ IpaBa JAPyroro yeioBeKa.

IKO0JI0ru4ecKoe BOCIUTAHME:

OpUEHTAallMel Ha NPUMEHEHUE MaTeMaTH4YeCKMX 3HAaHUU JJIs peleHus 3ajad B 00JacTu
COXPAHHOCTH OKPYKAIOLIEH cpefbl, IUIAHUPOBAHUS ITOCTYIKOB U OLEHKH UX BO3MOXKHBIX MOCIEACTBUI
JUIS OKpY’Kalollell cpebl; 0CO3HAHUEM IJI00aIbHOrO XapaKTepa HKOJIOIMYECKHUX MPoOJeM M MyTel ux
peuieHusl.

JInuHocTHbIEe  pe3yJbTaThl, o0ecrmeuyMBalIIMe  aJanTanuio  odyvyammerocs K
U3MEHAIIMMCS YCI0BHAM COMAJBHON M IPUPOAHON CpPeAbI:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBHUSX HEOINPEAEIEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pPEe3 MPAKTUYECKYIO JESITEIBHOCTb, B TOM YHCJIE YMEHHE YUUTBCS Y IPYIHX JIIOAEH,
pUOOpPETaTh B COBMECTHOM JI€ATEIHHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIMH U3 OIbITa APYTHUX;
HE00X0AUMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAaHHUM, B TOM uucie (HOpMyIUpOBaTh HJEH, HMOHATHS,
rUnoTe3bl 00 OOBeKTaX W SBJICHUSIX, B TOM YHCIE paHEe HE H3BECTHBIX, OCO3HABATh JEPHUIIMTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE; CIOCOOHOCTHIO OCO3HABATh
CTPECCOBYIO CHUTYallMI0, BOCIPUHUMATh CTPECCOBYIO CHUTYAIlMI0 KakK BBI30B, TPEOYIOIIHMNA KOHTPMED,
KOPPEKTHpPOBaTh NpPUHUMAaEeMble peleHUs M JeWCTBUS, (OPMYJIUPOBAaTH M OIEHHWBATh PHUCKU H
MOCIIEACTBHS, POPMHUPOBATH OIIBIT.

METAIIPE/IMETHBIE PE3YJIbTATBHI

MeranpeaqMeTHble  pe3ynbTaTbl OCBOGHHMSI IporpaMmbl  ydeOHoro kypca «['eomerpusi»
XapaKTEepU3yIOTCs OBJIAQJACHUEM YHUBEPCAIBHBIMU MO3HABATEIbHBIMH JACHCTBUSIMY, YHUBEPCATbHBIMU
KOMMYHUKATHUBHBIMU JICHCTBUSIMH M YHUBEPCATHLHBIMU PEryJsiTHBHBIMU JICHCTBUSIMH.

1) VYHUBepcalbHbIe NMO3HABATeJIbHbIE JEHCTBUS oOecrednBaloT (HopMUpOBaHHE 0a30BBIX
KOTHUTHUBHBIX MPOLECCOB O0Oydaromuxcsi (OCBOGHHE METOJO0B IIO3HAHMSI OKPYXKAloIIero MHpa;
MPUMEHEHHE JIOTUYECKHX, UCCIIEeIOBATENIbCKUX ONepaluii, yMeHui pabotaTh ¢ HHGOpManuei).

ba3oBble Jiornueckme A1eCTBUA:

- BBUBJIATH M XapaKTE€pPHU30BaTh CYIIECTBEHHbIE NPU3HAKH MATEMAaTHYECKUX OOBEKTOB, MOHATHM,
OTHOIIEHUH MeXIy TOHATUSAMHU; (HOpPMYIHpOBaTh ONpENENCHUs MOHATHH;  yCTaHaBIUBATh
CYIIECTBEHHBIN MpHU3HAK KIACCU(PHUKAIIMM, OCHOBAaHUS JJs OOOOLIEHHS W CpaBHEHMS, KPUTEPUU
MIPOBOAMMOIO aHAJIN3a;

- BOCIIPUHUMATh, (OPMYJINPOBATh U MPEOOPa30BHIBATh CY)KJICHHS: YTBEPIUTEIbHbIC U OTPHUIIATEIbHBIE,
€IMHUYHBIE, YaCTHBIE U OOIINE; YCIOBHBIE;

- BBIABJIATh MaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aHMMOCBSI3M M INPOTUBOpeYns: B (akTax, JaHHBIX,
HAONIONIEHUSAX W YTBEPXKICHUSX; IMpelnjaraTb KPUTEPUH JUIS BBISBICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUN;



- J1eJ1aTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JENYKTUBHBIX U HHAYKTUBHBIX YMO3aKIIOUYEHU,
YMO3aKJIIOYEHUH 110 aHAJIOTUU;
- pa3bupaTh J0Ka3aTeNbCTBA MAaTEMAaTHUYECKUX YTBEPXKACHUH (TpsMBbIE U OT MPOTUBHOTO), TPOBOAMUTH
CaMOCTOSITEJIbHO HECIIOKHBIE JOKa3aTelbCTBA MaTeMaTHUECKUX (DaKTOB, BHICTpAUBAaTh apryMEHTAIMIO,
MPUBOANUTH IPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS;
- BBIOMpATh CIOCO0 pelIeHus: yueOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB pEILEHMs, BBIOUpATh
HanboJee MOAXOIAIMHUIN C yUETOM CAMOCTOSTENILHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBrble ucciaenoBaresLCKue AeiiCTBHSA:
- MCII0JIb30BaTh BOINPOCHI KaK MCCIEN0BATEIbCKUI MHCTPYMEHT MO3HaHUs; (OPMYIMPOBATH BOIPOCHI,
¢buKcupyomue MpoTUBOpPEeYre, MpoOIeMy, CaMOCTOSATEILHO YyCTaHABIMBAaTh HMCKOMOE U JIaHHOE, -
(bopMHpOBATh THIIOTE3Y, APT'YMEHTHPOBATH CBOIO MTO3UILIMIO, MHEHHE;
- TPOBOAMTH IO CAMOCTOSITENIFHO COCTABICHHOMY IUIaHY HECIOXKHBIH HSKCHEPUMEHT, HEOOJBIIOE
HCCIIEIOBAaHKUE 110 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTHYecKoro 0ObeKTa, 3aBUCUMOCTEN 00BEKTOB
MEXy COOOM;
- CaMOCTOSITeNbHO (opMynupoBaTh OOOOIIEHMS W BBIBOJBI 10 pe3yibTaTaM IPOBEIEHHOIO
HAOJIOACHNUS, WCCICIOBAHUSA, OICHUBATh JIOCTOBEPHOCTh IOJYYCHHBIX pPE3yJbTaTOB, BBIBOJOB U
000011IeHHI;
- IPOTHO3MPOBATh BO3MOYKHOE pa3BUTHE IMpOLECCa, a TAKKE BbLABUIATH IPEANOIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCIOBUSX.

Padora ¢ undpopmanmeii:
- BBISBJIATH HEJOCTAaTOYHOCTh M M30BITOYHOCTh MH(OPMAIUM, JaHHBIX, HEOOXOJUMBIX I PELICHUs
3aJ1a4y;
- BbIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATH M MHTEPIPETUPOBATh HWHGOPMALMIO Pa3IUYHBIX
BUJIOB U ()OPM IIPEICTABICHHUS;
- BbIOMpaTh (popMy mIpeacTaBiIeHHs MHPOPMALMU U WUIIOCTPUPOBATH peIlllaeMble 3aJaud CXEMaMH,
IrarpaMMaMu, HHOM rpaduKoi 1 uX KOMOWHAIMSIMU;
- OUEHMBAaTh HAAEKHOCTh HHOPOpPMAMKM IO KPUTEPHUSM, MPEUIOKEHHBIM  yUUTENeM WU
c(OpMYyJIUPOBAHHBIM CAMOCTOATEIBHO.

2) VYHuBepcadbHble KOMMYHHUKATHMBHBbIe JEHCTBUS o0ecrneunBaoT CcHOPMHUPOBAHHOCTD
COLIMAJIbHBIX HABBIKOB O0YUaIOIIUXCSL.

Oo0wmenne:
- BOCIIpUHUMATh U (POPMYIUPOBAThH CYKJIEHUS B COOTBETCTBUHU C YCIIOBUSIMU U LEISIMH OOIIEHHUS; SICHO,
TOYHO, TPaMOTHO BBIPA’KaTh CBOIO TOYKY 3PEHUS B YCTHBIX M UCBbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS
10 XOJly pEIICHUs 3a]1a4l, KOMMEHTUPOBATh NOJYUEHHBIN pPe3ysIbTarT;
- B X0Jle 00CYXXIEHHUs 3aJaBaTh BOMPOCHI M0 CYIIECTBY OOCYX/J1aeMOM TeMbl, MPOOJIEMBI, perraeMoi
3aJlauM, BBICKA3bIBATHh HJIE€U, HAIIEJICHHbIE HA IOMCK pELIEHUS; COINOCTaBISATh CBOM CYXICHHS C
CYXKJEHUSIMH JIPYTMX YYacTHUKOB JHajora, OOHapy)XHWBaThb pa3jiMdMe U CXOACTBO MO3MLUH; B
KOPPEKTHOI opMe popMyIupoBaTh Pa3HOTIIACHS, CBOM BO3PAKECHMUS;
- IPEACTaBIATh  PpE3yJbTaTbl PEIIEHUs  3aJauyd, OSKCIEPUMEHTAa, HCCIEN0BaHUs, IPOEKTa;
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUIEHHMSI C y4€TOM 3a/Jay Mpe3eHTAlMM U OCOOEHHOCTEH
ayUTOPHH.

CoTpyaHuuecTBo:
- MOHMMAaTh M MCIOJB30BAaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUAYaJbHOW paOOTHI MPH peIIeHUH
y4eOHBIX MaTEeMAaTUYECKUX 3a/1a4;
- NpPUHHUMATh L€J1b COBMECTHOW JAEATENbHOCTH, IJIAHUPOBATH OPraHU3alMI0 COBMECTHOW pPabOTHI,
pacmpenenaTh BHABI pabOT, JTOroBapuUBaThCS, OOCYKIATh MPOIECC M Pe3yibTaT paboThI, 0000IIaTh
MHEHUS HECKOJIBKUX JIFOJIEH;
- y4acTBOBaTh B I'PYMNNOBBIX (opMax paboThl (00CYXkAeHHs, OOMEH MHEHHUSIMH, MO3TOBbIE IITYPMbI U
7Ip.); BBIMOJIHATH CBOIO YacTh pabOThl M KOOPJMHUPOBATH CBOM JIEHCTBHS C IPYTUMHU WIEHAMU KOMaH/Ibl;
OLICHMBATh KAayeCTBO CBOET0 BKJIaJa B OOLIMIl MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
Y4aCTHUKAMH B3aUMOJEHCTBHUS.

3) VYHuBepcaibHble PperyJasiTUBHbIe [EHCTBHUsS OO0ecreduBa0T (OPMHUPOBAHUE CMBICIOBBIX
YCTaHOBOK U ’KM3HEHHBIX HaBBIKOB JIMYHOCTH.



Camoopranmu3anmsi:

- CaMOCTOSITEIPHO COCTABJIAThH IUIAH, AITOPUTM PEIICHHS 3a7aud (WM €ro 4acTh), BEIOMPATH CIIOCO0
pemeHust ¢ y4€TOM HMEIOIIUXCS PECypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh M
KOPPEKTUPOBATh BApUAHTHI PELICHUI ¢ yU€TOM HOBOI HHPOPMAIIHH.

CaMOKOHTPOJIb!

- BJaAeTh CHocobaMHU CaMOIpPOBEPKH, CAMOKOHTPOJSL IMpolecca W pe3yibTara peuieHHus
MaTeMaTHUUYECKOH 3a1a49u;

- MPeABUACTh TPYJHOCTH, KOTOPhIE MOTYT BOSHUKHYTH NPHU PELICHUH 337a4d, BHOCUTH KOPPEKTHUBHI B
NesITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIbCTB, HAlJICHHBIX OIINOOK, BHISIBICHHBIX TPYIHOCTEH;

- OLIEHUBATh COOTBETCTBHE PE3yJIbTaTa JAEATEIIbHOCTH IMOCTABICHHOW LEIH U YCIOBUSAM, OOBICHSITH
MPUYMHBI JOCTUKEHUS WK HEJTOCTHKEHUS 1IeJTi, HAaXOJUTh OINOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY
OTIBITY.

HNPEAMETHBIE PE3YJIBTATDI

Yucna v BbIYMCTICHUS

Hcnonb30BaTh HayallbHbIE MPEICTABICHUS O MHOXECTBE JCHCTBUTENBHBIX YHCEN JUIS
CpPaBHEHHUS, OKpPYIJIEHUS M BBIYMCIEHUM, H300pakaTh JACUCTBUTEIbHBIE 4YHCIA TOYKAMU Ha
KOOPJMHATHOU MPSIMOIA.

[IpumeHsTh MOHATHE apU(PMETUUYECKOrO KBaJpPaTHOrO KOPHS, HAXOAUTh KBaJpaTHbIE KOPHH,
UCIOJIB3YS MPU HEOOXOAUMOCTH KaJbKYJIATOP, BRIIOIHITH TPEOOpa30BaHuUs BBIPAXKEHUMN, COAECPKAIINX
KBaJIpaTHbIE KOPHHU, HUCIIOJIb3Yys CBOMCTBA KOPHEH.

Hcnonb3oBath 3anucu OONBIIUX M MaJbIX YUCEN C IOMOIIBIO IECATUYHBIX JIPOOEi U cTeneHei
gucina 10.

YpaBHeHNsI 1 HEPABEHCTBA

Pemarp nnHelHble, KBaJipaTHbIE YpaBHEHUS U PALMOHAJIbHBIE YPABHEHMSI, CBOSIINECS K HUM,
CUCTEMBI JIBYX YPaBHEHH C ABYMS [IEPEMEHHBIMHU.

[IpoBoauTh mHpoCTEWIINE WCCIECIOBAHUS YPAaBHEHUNM M CUCTEM YPaBHEHHM, B TOM YHCIE C
IpUMEHEHHEM Trpaduyeckux MNpeacTaBieHuil (yCcTaHaBIUBaTh, MMEET JIM YpaBHEHHME WM CHUCTEMa
YpaBHEHUH pellIeHusl, €CIIU UMEET, TO CKOJIBbKO, U IIpOoYee).

[lepexoauts OT cioBecHON (HOPMYIMPOBKH 3a7auu K e€ anreOpandeckoi MOJENU ¢ IMOMOIIBIO
COCTaBJICHUS] YpaBHEHHS WJIM CUCTEMbl YPaBHEHUMN, HHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4M MTOJIYYEHHBIN pe3yJIbTar.

[IpumeHsTh CBOWCTBAa YHMCIOBBIX HEPAaBEHCTB JUISl CPaBHEHUS, OLIEHKH, pellaTh JIMHEWHBbIE
HEpaBEHCTBA C OJHON NMEepPEeMEHHOW M HX CHUCTEMBI, JaBaTh IpapUUECKyl0 WIIIOCTPAIMIO MHOKECTBA
pelIeHni HepaBeHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUMH

[lonumarh ¥ HCMONB30BATh (PYHKIMOHAIBHBIE TMOHATUS U S3bIK (TEPMMHBI, CUMBOJUYECKHE
0003HAaYeHMsI), OMNpeNeNATh 3HaueHHe (QYHKIUM MO 3HAYEHHIO apryMEHTa, ONpeAessTh CBONCTBA
dbyakuun 1o e€ rpaduky.

Crpoutsh rpaduku s1eMeHTapHbIX QYHKIUH Buna: y = kx , y = X
OMHCHIBATh CBOMCTBA YHCJIOBON (QYHKIIMH 1O €€ TpaduKy.

2, y=x%,y=1x, y = x|,

Pabouass mporpamMma mpemycMaTpuBaeT MOATOTOBKY oOydarommxcs 8 Kiacca K Tpolexypam
HE3aBHCHMOU OILIEHKH KauecTBa 00pa30BaHUs MO mpeaMeTy «MaTeMaTHKa.



Paszen |11. TEMATUYECKOE INIAHUPOBAHUME C ONPEJEJEHUEM OCHOBHBIX BUJIOB YUEEHOI

JAEATEJIBHOCTU, 8 kiaacc
Ne HaszBanue paszzuena, Tembl, O10Ka Kon- | DJIEMEHTBI COlep KaHUs Tun Bun | OcHoBHBIE BH]IBI y4eOHOM Hara Hara no
ypoka BO ypOKa | KOHT | JIeSTeIbHOCTH o dbaxty
1acoB poJst IJIaHy
AJiredpanyecKkue BbIpaskeHusl. 15
Auredpanyeckas apoos.
1. | Anrebpanueckas 1po0b. 1 Onpenenenne YOHM | ®O | 3amuceiBaroT anredpandyeckue 04.09
anreOpanyeckoil qpoou. BBIp@KEHUS. Pa3nuyaror ynciurens
JlonmycTHMBIE 3HAYCHHS ¥ 3HAMEHATEIb are0pandecKoi
MePEeMEHHBIX, BXOISIINX npobu. Haxozmst obnacts
B asreOpanyeckue OTIpeNIeNIeHus PAaIlHOHAIEHOTO
BBIPAKCHUSI. BBIP@KCHUS. BBIMOMHSAIOT
YHCIIOBBIC MTOJICTAHOBKU U
BBIYHCIIAIOT 3HAUCHUE JIpOOH, B TOM
YHCJIE C TTOMOIIBIO KAIBKYIIATOpA.
2. | Anrebpaunyeckas 1po0b. 1 JlonycTUMBblE 3HAYEHHUS YOHM | ®O | 3amuceiBaroT anredpandeckue 06.09
MEPEMEHHBIX, BXO/ISIINX BBIpaKeHUS. PaznmuaroT yuciuTens
B ayireOpanyeckue Y 3HaMEHaTellb alire0pandeckoi
BBIPAKEHHUSI. npobu. Haxonsat obnacte
OIIpeieNIeHUs PallMOHAIBHOTO
BBIp)KEHUS. BBITIOTHSIOT
YHCIIOBbIE MOJICTAHOBKU U
BBIYUCIISIOT 3HAYEHUE JIPOOH, B TOM
YHCIIe C MOMOIIbIO KAJIBKYJISATOpA.
3. | OcHOBHOE CBOWCTBO 1 OCHOBHOE CBOWMCTBO YOHM | ®O | ®opmynmupyroT ocHOBHOE cBoiicTBO | 07.09
anreOpandeckoit 1podu anreOpandeckoit 1pooH. anreOpandeckoit 1podu u
Cokpaiienue apooei. MIPUMEHSIOT €TO IS
npeoOpa3oBaHus IpoOeH.
4. | OCHOBHOE CBOMCTBO 1 OCHOBHOE CBOMCTBO KY ®O dopmynupyroT ocHOBHOE cBoiicTBo | 11.09

anreOpandeckoi 1podu

anreOpandeckoi 1pooH.
Coxkpainienue apoOei.

anreOpandeckoi 1podu u
PUMEHSIOT €T0 JJIs




npeoOpa3oBaHus IpoOeii.

CroxeHue ¥ BBIYUTAHUE [IpaBuio crnoxeHus u YOHM | ®O | [Ipumenstor npasuia cioxxkenus 1 | 13.09
anredpanvdeckux apooeii ¢ BBIYMTAHUS BBIYUTAHUS APOOEii C
OJIMHAKOBBIMH 3HAMEHATEIISIMU anreOpandecKux Apooei OJIMHAKOBBIMH 3HAMEHATEIISIMH.
C OIMHAKOBBIMU
3HaMEHATEISIMH
CrnosxeHue U BbIYUTaHHUE [IpaBuiio crnoxxeHus u KY @O | CxmagsiBatoT ¥ BEIUMTAIOT Jpodu ¢ | 14.09
anreOpanyecKux Apooei ¢ BBIUYUTAHUS OJIMHAKOBBIMH 3HAMCHATEIISIMH.
OJIMHAKOBBIMH 3HAMEHATEIISIMU anreOpandecKux Apooeit OpraHu30BBIBaIOT yueOHOE
C OJIMHAKOBBIMU COTPYAHUYECTBO U COBMECTHYIO
3HaMEHATEeISIMH NEeSITETLHOCTD C YYUTEIEM U
CBEPCTHUKAMH.
CI10’k€HHE U BBIYUTAHUE IIpaBuno cnoxeHus u KY DO BrImonHAr0T neficTBUS C 18.09
anredpanveckux apooeii ¢ BBIYMTAHHSI A/IreOPanyecKix anredpanvdecKuMH IpoOsSMHU.
OJIMHAKOBBIMU 3HAMEHATEIISIMU JpoOeii ¢ O/IMHAKOBBIMH Opranu3oBbIBatOT yacOHOE
SHaMCHATCIMH COTPYAHMYECTBO U COBMECTHYIO
NEeSITETTLHOCTD C YYUTEIIEM U
CBEPCTHUKAMH.
Ci10’xeH1€e U BEIYUTAHHE Haumenbmuil o0mmit YOHM | ®0O Onpenensror HanMmeHbmui oomuii | 20.09
anreOpanyeckux Apodei ¢ pa3HbIMU 3HaMeHarelb. AJTOPUTM 3HaMeHaTeNb, JONOJHUTEIbHbIE
3HAMEHATEeIISIMH CIIO’KEHUS M BEIYUTAHUS MHOYHUTEIH. BBIMOIHAIOT AeHCTBHS C
anredpanyecKkux Ipooeit anreOpanv4ecKUMHU IpoOIMu.
C pa3HbIMHU
3HaMEeHAaTeJSIMU.
AJITOPUTM OTBICKAHUS
00111ero 3HaMeHaTes s
HECKOJIBKUX
ayreOpandecKux JApooei.
CrnosxeHue 1 BbIYUTaHHE ANropuT™ pHUBENEHUS KY ®O | [Ipumensitor npaBuia npuBeaenus | 21.09

anreOpandeckux Apooe ¢ pa3HbIMU
3HaMEHaTeJSIMU

anredpandeckux apooeit
K 0011eMy 3HaMEHaTeJIIo.

JIpo0eit K 00IIeMy 3HaMEeHaTEO,
VIPOINAIOT BEIpAYKEHUS Harboiee
paIMOHATBHBIM CIIOCOOOM.
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BrImonasioT neicTBUS ¢
anreOpanvIecKuMu TPOOSIMH.

10.| CnoxxeHue ¥ BEIYUTAHUE Yupomienue Beipakenuin | YIIBY | CP [TpumensroT npaBuia cioxkenus - | 25.09
anredpandecKkux apooeid ¢ pasHbIMU C HCIIOJIh30BaHHEM BBIUHUTAHUS APoOEH ¢ pa3HBIMU
3HAMEHATEJISIMU MIPaBUJI CIIOKEHUS U 3HAMEHATEJISIMH, YIIPOILIAIOT

BBIYUTAHUS BBIpa)KEHUS Hanbosee
anredpanvecKux apooei paIrMoOHAIBHBIM CIIOCOOOM.
C pa3HbIMH BbINONHSIOT AEUCTBUS C
3HAMEHATCIISIMH. aJ'IF66paI/I‘IeCKI/IMI/I I[p06$IMI/I.

11.| YMHOXeHuUE U JelieHne IIpaBuiio yMHOXXEHHUA U YOHM | ®O | Bemonsstor geiictus ¢ 27.09
anreOpanvecKux JApoOei. JIeJIeHUs anredpandeckux anredpanyecKuMu JPOOSIMH.
Bo3sBenenue anredpandeckoii qpoou Ipo0ei.

B CTENEHb

12.| YMHOXeHHE U JIeTieHne [IpaBmiio yMHOXKEHUS U KY CP YMHOXAIOT U JEJIAT 28.09
anreOpanvecKux ApoOei. JIEICHUS aNnreOpandecKux anredpandeckue ApooH, BO3BOAAT
BosBenenue anredpandeckoit 1podu npobeil. UX B CTEIEHb, YIPOIIAIOT
B CTEIIEHb BbIpa)kKeHUE Haubosee

paIrMoOHAIBHBIM CIIOCOOOM.
13.| [IpeoOpazoBanue BBIpAXKEHUH, [onstue panponansHoro | YOHM | ®O | OnpenensiroT MOHSTHS, CO3Iar0T 02.10
coJiepXKanux anredpanyeckue 1poou BbIpakeHus. CriocoObI 000011IeHHS, CTPOSIT JTOTHIECKOE
JI0Ka3aTelbCTBa paccykIeHue, 1eNalT BbIBO/IBI.
TOXKJIECTB. Bemonsstor npeoOpa3oBanue
paloHaIbHBIX BBIPAKEHUH,
HCTIOJIb3YsI BCE IEUCTBUS C
anreOpandeckUMy ApoOsSMHU.

14.| IlpeoOpa3zoBaHue BhIpaAXKEHUH, [Tonsitue panuonansHoro | KY @O | BemomnHs0T IpeodpazoBaHue 04.10

coJiepKalux anredpandeckue 1poou BBIp)KEHUSI. paIoHaIbHBIX BBIPAKECHUH,
JlokasarenbCcTBO UCTIONB3YS BCE JICHCTBUS C
TOX/IECTB. anreOpandecKuMU ApoOsSMH.
15.| KonTponbHas padota Nel o teme: IIpoBepka 3HaHUM, K3y KP ITpyuMEeHSIIOT TEOpETUYECKUI 05.10

«AnreOpandecKkue BHIPAKEHUS»

YMEHU 1 HaBBIKOB
y4YalUXCs 10 TEME:

MaTepual, N3y4YeHHbIN Ha
IPEABIAYIINX YPOKaX MpH
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«AnreOpanueckue

PCIICHUN KOHTPOJIbHBIX BOIIPOCOB

BBIPKCHUS
Yucaa v Bruucjaenns. Ksagparuoie 15
KOPHH.
16. [TonsiTHE KBaAPATHOTO KOPHS U3 1 Onpenenenue kBanparaoro YOHM | 1O DOopMYIHPYIOT OIIpeICIICHIE 09.10
HEOTPULIATEIILHOTO YHCJIa KOpPHS U3 KBaJ[paTHOT'O KOPHS M3 YUCIIa,
HEOTPULIATEIIFHOTO YHCIa apu(pMETHYECKOTO KBaJPAaTHOTO
KOpHs1. [[pUMEHSIIOT orepanuto
M3BIICUCHUS KBAIPATHOTO KOPHS U3
qrcia. 3HAKOMSTCS C HCTOPHUEH
pa3BUTHSI MATEMATHKH.
17. [TonsiTHE KBaAPAaTHOIO KOPHS U3 1 KBagpartuslii KOpeHb U3 Y3UM | CP Haxonsat 3nauenus Beipaxkenuit, ¢ | 11.10
HEOTPULIATEIIFHOTO YHCIa qrcia UCTIOJIb30BaHUEM MTOHSATHUS
KBaJ[paTHOT'O KOPHS U3
HEOTPULIATEIILHOTO YHCIIA.
CaMOCTOSATEIIBHO CTaBST LIEIH,
BBIOMPAIOT M CO3AAI0T AITOPHTMBI
JUIS peleHns yuyeOHbIX
MaTeMaTUYeCKUX MpoOJIeM.
18. HppanuoHanpHele 4uciaa 1 ITonsaTue 06 YOHM | ®O | [IpuBoAAT npuMeEpHI 12.10
WppaIMOHATEHOM YHCIIE. UppaMOHATFHBIX YHCET,
Hecousmepumoctsb pacro3HarT UppaLOHAIbHBIE
CTOPOHBI ¥ THArOHAJIH yucia. [IpuMeHsroT onepammto
KBajpara. [lecaTnynble M3BJICUEHUS KBAIPATHOTO KOPHS U3
MpUOIMKEHUS MPPALOHAT qHCIIa, UCTIONB3YS TPH
quce. HEO0XO0IUMOCTH KAJIBKYJIATOP.
OreHnBaTh KBaIpaTHBIE KOPHU
LEJIBIMUA YUCIAMU U JIECATUYHBIMHU
Ipo0siMU. 3HAKOMSITCS C UCTOpUE
pa3BUTHsI MATEMATUKH.
19. HppanuoHanpHele 4ucaa 1 [TonsaTue 06 YOHM | ®O | CpaBHMBAIOT U YIOPSI04YHUBAIOT 16.10

UppalMOHAILHOM YHUCIIE.

panrOHAJIBHBIC U NPPAIHOHAJIBHEIC
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HecounzmepumocTs CTOpOHE
JIMaroHaIN KBajpaTa.
JlecaTU4HbIC TPUOIKCHNS
UppalOHAIbHBIX YHCE.

Y1CIIa, 3aIIMCaHHbIE C IIOMOILBIO
KBaJIpaTHbIX KOpHEH. Mcnonb3ytor
B XOJI€ PEIICHUS 3a]1a4
AJIEMEHTapHbIE MPECTABICHUS,
CBSI3aHHBIE C MPUOTUKEHHBIMU
3HAYEHUSIMU BEJIMYMH.

20.

MHo0XecTBO NeICTBUTENBHBIX YUCE

JlornojiHEHEe MHOYKECTBA
paloOHAIBHBIX YHCEIL.
Omnpenenenue
JEHCTBUTEIILHOTO YUCIIA.
CpaBHenue
JEHCTBUTEIILHBIX YHCEII.

YOHM

00)

NMmeroT npencraBieHue o
paclIupeHNH MHOXKECTBA
HaTypaJIbHbIX YHCEJl 10 MHOXKECTBA
LIEJIbIX, MHOYKECTBA LEJIBIX YUCEI
JI0 MHO>KECTBA pallMOHAIbHbIX,
B3alMHO OJTHO3HA4YHOE
COOTBETCTBUE MEXKTY
JEHUCTBUTEIIbHBIMY YUCIIaAMU U
TOYKaMH KOOPAVHATHOU MPSIMOM.
YucnoBble IPOMEXYTKH, HUHTEPBAJ,
OTpPE30K, JIyd. Mcnonb3yroT B xo1e
pelIeHns 3a/1a4 dJIEMEHTapHbIe
IIPEJICTaBICHUS], CBA3aHHbIE C
npUOIMKEHHBIMU 3HAYEHUSIMU
BEJIMYMH.

18.10

21.

MHOKECTBO AEMCTBUTEIbHBIX YHUCEN

JlonosHeHne MHOXKECTBa
panoHaTBEHBIX YHCET.
Omnpenenenue 1eHCTBUTEH
yucna. Yuciosas npsmas.

YOHM

00)

Nmerot nipencrasnenue o
pacIiMpEeHU MHOKECTBA
HaTypaJbHBIX YHUCEIN 10 MHOYKECTBA
[EJTBIX, MHOYKECTBA IEIIBIX YHCE
JI0 MHOXKECTBA PAllMOHAJIbHBIX,
B3aMMHO OJTHO3HAYHOE
COOTBETCTBUE MEKY
NEUCTBUTEIILHBIMHI YHCIIaMH U
TOYKAMU KOOPAUHATHOU MPSMOM.
UucnoBbie TPOMEKYTKH, HHTEPBAJI,
OTPE3O0K, JIyd

19.10
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22. YpaBHeHHue Bua X2 = a. VpaBHeHue Bua X2 = a. YOHM | ®O | UccneayioT ypaBHeHMe X2 = @, 23.10
HaXOJAT TOYHbIE U MPUOIMKEHHBIE
KOpHHM I1pH a > 0.
23. CBo¥CTBa KBaIpaTHBIX KOpHEH KBanparublii KOpeHb U3 YOHM | ®O | Uccaenyror cBoiicTBa kBaapaTHeix | 25.10
npousseneHus. Kopens u3 KOpHEH, IIPOBOJS YUCIIOBBIE
apo0u. HKCIEPUMEHTHI C UCIIO0JIb30BaHUEM
KaJIbKYJIATOpa (KOMIIBIOTEPA).
Jloka3bIBaloT cBOIiCTBA
apu(METHYECKIX KBaJAPATHBIX
KOPHEH.
24. CBolicTBa KBaJIpaTHBIX KOPHEH KBanpaTHblii KOpeHb U3 KY M/l | Joka3bIBatoT CBOWCTBa 26.10
npousBeneHus. Kopens u3 apu(MeTHYECKHX KBaJAPaTHBIX
apo0owu. KOpHEH, MPUMEHSS MX JJIs
peoOpa30BaHuUs BBIPAKECHHH.
BBIYnCISII0T 3Ha4€HHE BBIPAXKCHU,
coJiepXKallX KBaJpaTHbIE KOPHH.
25. CBoiicTBa KBaIpaTHBIX KOpHEH KBanpartusliii KopeHb U3 Ky MJI | Jloka3bIBalOT CBOMCTBA 06.11
npousBeaeHus. Kopens u3 apu(MeTHYECKHX KBaJAPaTHBIX
po0wu. KOpHEH, MPUMEHSIS X JIJIS
npeoOpa30BaHus BBIPAKECHHM.
BBIYuCISIIOT 3HaY€HHE BBIPAXKEHU,
coJiepKalX KBaJJpaTHbIE KOPHH.
26. [TpeoOpa3zoBanue BbIpaKeHUH, [MonsTue kBaapatHOro KOopi YOHM | ®O | BeIoNHSIOT MpeoOpa3oBaHUs 08.11
COJIepKAIMX OTEPALNIO U3BICUCHHUS apu(pMeTHYeCcKOro KBajpaT BBIpO)KEHUI, coJlepKalux
KBaJ[paTHOTO KOPHS kopHs1. CBoiicTBa KBaJ[paTHbIE KOPHH. BeIpaxkaror
apu(pMeTHYECKUX KBaJPaTH NEPEMEHHBIE U3 TEOMETPUUECKUX U
KopHel. [Ipumenenue cBoit ¢buznueckux Gopmyi. Beruucnsior
apu(pMeTHUECKUX KBaJpaTH 3HAYEHUs BBIPAKEHUH,
KOpHEH /7151 MpeoOpa3oBaHy CoJIepKaIX KBapaTHbIE KOPHH,
YHCIIOBBIX BBIPAKEHUH 1 UCTOJIB3Ys MPU HEOOXOTUMOCTH
BBIYMCIICHHI. KaJbKYJISTOD.
217. [Tpeobpa3zoBanue BbIpaKeHHH, [Tonsitue kBagpatHoro kopj KY @O | BemonHs0T npeobpa3oBaHus 09.11
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apuMeTHIECKOTO KBaapat
kopHs. CBoiicTBa
apudMeTHIeCKUX KBaJpaTH
KopHeil. [Ipumenenue cBoi
apudMeTHueCcKrUX KBaJpaTH
KOpHe# J1st mpeoOpa3oBaHy
YHCIIOBBIX BBIPAKCHUN U
BBIYMCIICHUI.

COJIeprKalIiX ONEPALUIO U3BIICUECHHUSI
KBaJIPATHOTO KOPHS

BBIPAXKEHHUI, COJIEPIKALIUX
KBaJIpaTHbIE KOpHU. BeipaxaroT
MIEPEMEHHBIC U3 TE€OMETPUICCKHIX U
dbuzuveckux popmyin. Beraucustor
3HAYEHHUsI BBIPAXKCHUM,
coJiepKalInX KBaJpaTHbIE KOPHU,
UCTIOJIB3YS TIPU HEOOXOTUMOCTH
KaJIBKYJIATOD.

[Tonsarue xBagparHoro kopy YII3Y | CP
apu(pMeTHYEeCcKOro KBajpaT
kopHsi. CBoiicTBa

apu(pMeTHUeCKUX KBaJpaTH
KopHel. [Ipumenenue coit
apupMeTHYeCKUX KBaJpaTH
KOpHEH 1st mpeoOpa3oBaHy

CucreMaTH3UPYIOT U 0000MIA0T 13.11
MOJTyYCHHBIC 3HAHUS, YMCHUS U
HaBBIKHU I10 IPE0OPa30BAHUIO
UppaIMOHAIILHBIX BBIPAKCHUH.
OneHuBaroT NpaBUILHOCTh
BBINOJIHCHUS YYCOHOH 3a/1a4H,
cOOCTBEHHOU BO3MOXHOCTH €€

[IpeoOpazoBanue BhIpaKEHUH, 1
COJIEpKAIUX OTEePALINIO U3BIICUCHHUSI
KBaJIpaTHOI'0 KOPHS

YHCIIOBBIX BBIpAXKEHUH U peleHus.
BBIYMCIICHUM.
[TpeoOpa3oBaHue BBIPAXKEHUH, 1 [TonsTue xkBaapatHoro kopy YII3Y | CP Beimonustor npeoOpa3oBaHus 15.11

COJIEpXKAIINX ONEPAIHIO U3BJICUCHUS
KBaJIPATHOTO KOPHS

apruMeTUYECKOro KBaapar
kopHs. CBoiicTBa
apumMeTnyecKrux KBaJpaTH
KopHel. [Ipumenenue cBoit
apu(MeTHyecKnx KBajJpaTH
KOpHeH /17151 TpeoOpa3oBaHy
YHCIIOBBIX BBIPQXKEHUN U
BBIYUCIICHU.

BBIPAKEHMI, COAEPIKALUX
KBaJpaTHbIE KOpHU. BeipaxkaroT
MIEPEMEHHBIE U3 TEOMETPUICCKUX U
¢uznueckux Gopmyi. Beraucistor
3HAYEHHUsI BBIPAXKECHUH,
coJiepXKalx KBaJpaTHbIe KOPHH,
UCTIONB3Ys TIPU HEOOXOTUMOCTH
KaJIbKYJISTOP.

30.

KontpomnsHas padora N2 o teme:
«Yucna u Berancienus. Kaaparasie
KOPHUY.

[IpoBepka 3HaHUIA, YMEHHI
HaBBIKOB YYalIUXcs MO
teme: «Hucma u
BbluMcienus. KBagpaTtHsie
KOPHU»

K3y

KP

[IpuMeHAIOT TEOPETUYECKUI
MaTrepuall, U3y4eHHbIN Ha
MPEABIAYIINX YPOKaxX MpH

PCHICHUN KOHTPOJIBHBIX BOIIPOCOB.

16.11
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YpaBHeHnusi u HepaBeHcTBa. KBaaparHbie
ypaBHeHusi. KBaapaTHblii Tpex4JieH.

20

31. KBaapatHoe ypaBHeHHeE. 1 Ornpenenenue YOHM | ®O | [IoHUMAIOT U KCTIONB3YIOT B PEUH 20.11
KBaJ[paTHOT'O ypaBHEHUs TE€PMUHOJIOTHIO: HETIOJIHOE U
U ero KO3 PHUIHEHTOB. MIOJTHOE KBAJAPATHBIC YpaBHEHMUS,
[IpuBenenHoe u IIPUBEJICHHOE U HETIPUBEICHHOE
HETPUBEICHHOE KBaJpaTHbIC YPaBHEHUSI.
KBaJ[paTHbIC YPABHEHHUS. Pacnio3HaroT kBajipaTHbIe
[TonHOE ¥ HEeMOIHOE ypaBHeHHs1. Pemiator HeroHbIe
KBaJpaTHBIC ypaBHCHUA. KBaJpaTHbIE YPABHEHUS.
3HAKOMSITCS C UCTOPHUEH pa3BUTHSA
anreopsol.
32. ®opmyna KOpHEH KBaIpaTHOTO 1 JIMCKpUMUHAHT. YOH | ®O | 3amuceiBatoT GopMyITy KOpHEH 22.11
ypaBHEHUS dopmyia KopHEH M KBaJ[paTHOI'O YPaBHEHUS; PELIAIOT
KBaJ[paTHOTO yPaBHEHUSI. KBaJ[paTHbIC YPABHEHUS — IIOJIHBIC
KonnyectBo kopHeit U HETIOJIHBIE.
KBaJ[paTHOTO yPaBHEHHUSI.
ANropuTM peleHus
KBaJ[PaTHOTO YPaBHEHHUSI.
33. Popmyna KOpHEH KBaIpaTHOTO 1 JIMCKpUMMHAHT. KY MJI | anuceiBatoT popMyny KOpHEH 23.11
ypaBHEHUS dopMmya KOpHEH KBaJpaTHOI'O0 YPaBHEHUS; PEILAIOT
KBaJIpaTHOT'O ypaBHEHUSI. KBaJ[paTHbIE YPABHEHUS — IOJIHbIE
KomnuecTBo kopHEM u HenonHble. [IpoBoasr
KBaJ[paTHOI'O ypaBHEHUSI. IpocTelIIne ucciae10BaHus
AJNTOpUTM PEIICHUS KBaJPAaTHBIX YPaBHECHHM.
KBaJ[paTHOT'O ypaBHEHUSI.
34. dopmyna KOpHEH KBaIpaTHOTO 1 JIMCKpUMMHAHT. Y31UM | CP 3anuceIBalOT GOPMYITY KOpHEi 27.11
ypaBHEHUSA dopMmyna KopHEH KBaJpaTHOI'O0 YPaBHEHUS; PEILAIOT
KBaJ[paTHOT'O ypaBHEHUSI. KBaJ[paTHbIC YPABHEHUS — IOJIHBIE
KomnuecTBo KopHEi u HenonHble. [TpoBoasT
KBaJIpaTHOT'O YPaBHEHUSI. IpOCTEHIIINE HCCIIeI0OBaHUS
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AnroputMm pereHus
KBaJIpaTHOI'O ypaBHEHUS.

KBaJPaTHBIX YPaBHEHUM.
OLeHMBaIOT MPABUIIBHOCTh
BBITIOJTHEHUS Y4€OHOM 3a/1a4H,
COOCTBEHHOU BO3MOXKHOCTH €€
penieHusl.

35. Teopema Buera. [IpuBenennoe YOHM | ®O | 3nakomstcs ¢ ucropuer pasputus | 29.11
KBaJpaTHOE ypaBHEHUE, anreopsl. Habmronarot u
teopema Buera n AHATM3UPYIOT CBA3b MEXKIY
oOpartHas Teopema Buera. KOPHSIMHU B KO3 PHUIIHMEHTAMH
CummerpuuHble KBaJpaTHOI'O YpaBHEHHUS.
BBIPXEHUS C IBYMS ®opmynupyroT Teopemy Buera, a
NIePEMEHHBIMH. TaKXe 00paTHyIO Teopemy,

MPUMEHSIOT 3TH TEOPEMBI IS
pelLeH s 3a/1au.

36. Teopema Buera. [IpuBenennoe YOHM | ®O | Habaromarot u anamu3upytot cBsizp | 30.11
KBaJpaTHOE ypaBHEHUE, MEXy KOPHSAMH U
Teopema Buera u K03 duImeHTaMH KBaJApaTHOTO
oOparHas Teopema Buera. ypaBHeHHsI. POpMYIHUPYIOT
CummeTpuyHbIe Teopemy Buera, a Takxke oOpaTHyrO
BBIPQXEHUS C IBYMs TeopeMy, IPUMEHSIOT 3T TEOPEMBI
epEeMEHHBIMH. JUTSL pelIeHus 3aj1ad.

37. KBaznpaTHblil TpEXUIIEH. JIMCKpUMHUHAHT KY @O | Pacno3HaroT KBagpaTHbII 04.12
KBaJ[paTHOTO TPEXUWICHA, TPEXUIICH, yCTAHABITMBAIOT
KOpEHb KBaJpaTHOrO BO3MOYKHOCTb €TI0 Pa3JI0KEHHs Ha
TpexX4IeHa MHOXHTEJIH.

38. KBanpaTHbIil TpEXUIIEH. JIMCKpUMHUHAHT V3UM | CP Pacrnio3Haror KBagpaTHbII 06.12
KBaJ[paTHOTO TPEXUWICHA, TPEXUJICH, yCTAHABITMBAIOT
KOPEHb KBaJIpaTHOTO BO3MOYKHOCTb €TI0 Pa3JIO’KEHHs Ha
TpeX4IeHa MHOXHTEJIH.

39. Paznosxenue KBaJipaTHOrO Brinenenue kBagpara KY DO PackimanpiBaTh Ha MHOKUTEIU 07.12

TpéX‘IJ'ICHa Ha MHOXXHTCIIU

JIBy4JIEHA U3 KBaJIPaTHOTO
TpexXwieHa

KBaJPAaTHBINA TPEXUJIEH C
HEOTPHULIATEIIbHBIM
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JUCKPUMHUHAHTOM

40. Paznoxenue kBagpaTHOTO Brinenenue kBagpara Y3UM | CP PackianeiBaTe Ha MHOKUTEIHN 11.12
TpEXUJICHA HA MHOKUTEIN JBYYICHA U3 KBaAPATHOIO KBaJPATHBIN TPEXUJIEH C
TpexuscHa HEOTPUIIATEIIbHBIM
JTUCKPUMUHAHTOM
41. Paznoxxenue kBaapaTHOTO Brinenenue kBagpara Y3UM | CP PackianeiBaTe Ha MHOKUTEIHN 13.12
TpEXUJICHA HA MHOKHUTEIN JBYYICHA U3 KBaAPAaTHOIO KBaJPAaTHBIN TPEXUJIEH C
TpexuicHa HEOTPHIIATECIILHBIM
JIUCKPUMUHAHTOM
42. Pewenne ypaBHeHUH, CBOASIIMNXCA K YpaBHeHus, ceogsmuecs | YOHM | ®O Pemarp ypaBHenus, cBoasimuecs k| 14.12
KBaJIPATHBIM. K KBaJJpaTHBIM. 3aMeHa KBaJIPATHBIM, C IIOMOIILIO
MePEMEHHOM. npeoOpa3oBaHMM U 3aMEHOM
IIEPEMEHHOM.
43. Pemenue ypaBHeHUH, CBOIAIIUXCA K VYpasHenus, ceogsmuecs | Y3UM | CP Pemarp ypaBHeHus, cBoasimuecs k| 18.12
KBaJIPaTHBIM. K KBaJIpaTHBIM. 3aMeHa KBaJPaTHBIM, C TIOMOIIBIO
IIEPEMEHHOM. peoOpa3oBaHUi U 3aMEHOM
IIEPEMEHHOM.
44, [Tpocreiimue apodHO- [Ipocreiimue qpobHO- KY @O | [ToHMMaIOT U IPUMEHSIIOT B pe4H 20.12
palrroHaIbHbIE YpaBHEHUS. paroHaIbHbIe TEPMUHBL: PAllMOHAIBHOE
YpaBHCHHSI. ypaBHEHHE, TIOCTOPOHHKE KOPHH,
MpOBEpKa KOpPHEW ypaBHEHUSI.
PemaroT panmoHabHbIC YpaBHEHUS
METOJIOM BBEJCHHS HOBOM
IIEPEMEHHOM.
45. [Tpocreiinme npoGHO- [Ipocreiimume npoGHO- V3UM | CP PemaroT panmonanbHble 21.12
paroHa bHBIC YPaBHEHUS. parMoHaIbHBIC ypaBHEeHUS. OTEHUBAIOT
ypaBHEHHUS. MPABHJILHOCTH BBITTOJIHEHUS
y4aeOHOM 3a/1auu, COOCTBEHHOU
BO3MO)KHOCTH €€ PeIIeHUsI.
46. Pemenye TeKCTOBBIX 3a1a4 C Pemrenne 3amau ¢ YOHM | ®0O Pemaror TeKCTOBBIE 3a1aUn 25.12

MMOMOIIBIO KBAAPATHBIX ypaBHeHHfI.

MIPUMEHEHUEM
palMOHAIBHBIX

anredpanyeckuM CrocoOoM:
MEPEXOAAT OT CIOBECHOU
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YpaBHEHUH.

(OPMYIIMPOBKH YCIOBHS 33/1a4H K
anreOpanyecKkoil MOJICITH MyTEM
COCTABJICHUS YPABHEHHUS; PEIIAIOT
COCTaBJICHHOE YPaBHCHHE;
UHTEPIPETUPYIOT PE3YIIbTAT.

47. Pemenye TeKCTOBBIX 3a1a4 C Pemtenue 3amay ¢ KY DO Pemaror TekcTOBBIE 3aMa4N 27.12
MOMOIIbIO KBaJ[PATHBIX YPaBHEHUH. MIPUMECHCHHEM aJreOpanvaecKiM CriocoOOM:
panoHaIbHBIX MEePEXOJIAT OT CIOBECHOM
yYpaBHCHHUH. (OPMYIIMPOBKY YCIOBHS 3a/1a4H K
anreObpanveckor MOJIeIH MyTEM
COCTAaBJICHUS YPaBHEHUS; PEIIAIOT
COCTaBIIEHHOE YpaBHEHUE;
WHTEPIPETHPYIOT PE3YIIbTAT.
48. Pemienue TeKCTOBBIX 3a11a4 C Pemenue 3amau ¢ Y3UM | 1O Pemaror TekCTOBBIE 3a1aUN 28.12
MIOMOIIbIO KBAJIPaTHBIX YPaBHEHUH. MIPUMEHEHUEM aJire0panvyeckumM CriocoooMm:
panoHaIbHBIX MEePEXOJIAT OT CIOBECHOM
YpaBHCHHUH. (OpPMYIIMPOBKY YCIOBHS 3a/1a4H K
anreOpandeckoil Moieu myTéM
COCTAaBJICHUS YPaBHEHUS; PEIIAOT
COCTaBIIEHHOE YpaBHEHUE;
WHTEPIPETHPYIOT PE3YIIbTAT.
49. Pemenune TeKCTOBBIX 3a11a4 C Pemenue 3amau ¢ KY CP Pemarotr TekCTOBBIE 3a1aUN 10.01
MOMOIIbIO KBaJIPaTHBIX YPaBHEHUH. MIPUMEHEHHEM areOpanvyeckumM CcrocoooMm:
paIoHaIbHBIX MEPEXOJIAT OT CJIOBECHOM
YpaBHCHHUH. (OpPMYIIMPOBKY YCIOBHS 3a/1a4H K
anreOpanvyeckoil MoieH MyTéM
COCTaBJICHUS YPaBHEHUS; PEIIAOT
COCTaBIIEHHOE YpaBHEHUE;
WHTEPIPETHPYIOT PE3YIIbTAT.
50. KonrponbHas pabora Ne3. IIpoBepka 3HaHuUM, K3y KP ITpuMeHSIOT TEOpETUYECKU I 11.01

«YpaBHEHUS U HEPABEHCTBA.
KBajpaTHble ypaBHEHUS»

YMEHU 1 HaBBIKOB

yJaluxcs 1o TEMC:

MaTepual, U3y4YeHHbIN Ha
MpEABIAYIINX YPOKaAX IPH

19




«KBagpaTtHble

PCIICHUN KOHTPOJIbHBIX BOIIPOCOB

YpaBHEHMSI»
YpaBHeHusi U HepaBeHcTBa. CHCTeMBI 13
YpPaBHEeHUi
ol. JIuHeHOE ypaBHEHHUE C IBYMS 1 JIuneitHOE ypaBHEHUE C YOHM | ®O Pacrnio3naror nunelinbie ypaBuenus | 15.01
IIEpPEMEHHBIMU JBYMs IEPEMEHHBIMHU, €T0 ¢ I1ByMs niepeMeHHbIMU. CTposT
rpaduk. ['paduueckas rpaduKy TUHEHHBIX YPaBHCHHIA, B
UHTepIpeTanus TOM YMCJI€ UCIOJb3Ys HUPPOBBIE
YpaBHEHHS C IBYMsI pecypchbl.
nepeMeHHbIMU. [Iprumepsr
peuieHusl ypaBHEHUH B
LIEJIBIX YHUCTIAX.
52. JInneliHOe ypaBHEHHE C IBYMS 1 JIuneliHOE ypaBHEHHE C VY3UM | IM | Pacnio3Hatot imHeiiHbIe ypaBHeHus | 17.01
HEepEeMEHHBIMU JIBYMs IEPEMEHHBIMHU, €T0 ¢ 1ByMs niepeMeHHbIMU. CTposT
rpaduk. ['paduueckas rpaduKy TUHEHHBIX YPABHCHHIA, B
UHTepIpeTanus TOM YMCJI€ UCIOJb3Ys HUPPOBBIE
YpaBHEHHUS C ABYMS pecypchl.
nepeMeHHbIMU. [Iprumepsr
peuieHusl ypaBHEHUH B
LIEJIBIX YHUCTIAX.
53. JluneitHOe ypaBHEHHE C IBYMSI 1 JluneiiHoe ypaBHEHHE C YOHM | ®O | Pacno3Hatot imHeiHbIe ypaBHeHus | 18.01
HepeMEHHbIMU JIBYMs IEpEMEHHBIMHU, €T0 ¢ IByMs iepeMeHHbIMU. CTposT
rpaduk. ['paduueckas rpaduKu TUHEHHBIX YpaBHEHUH, B
UHTepHpeTanus TOM YHCJI€ UCTIOJb3Ys HU(PPOBBIE
YPaBHEHUs C IBYMS pecypcesl. Paznugaror
nepeMeHHbIMH. [Ipumepsr NapauleIbHbIE U NIEPECEKAIOINECS
peleHs ypaBHEHHH B MPSIMBIE TI0 UX YPABHEHHSIM.
LIEJIBIX YHCTIAX.
54. JIuneitHOe ypaBHEHHE C IBYMS 1 JIuneliHOEe ypaBHEHME C VY3UM | IM | Pacnio3Hatot iuHeiHble ypaBHeHus | 22.01

NEPEMECHHBIMU

TIBYMS TIEPEMEHHBIMH, €TO
rpaduk. ['paduyeckas
WHTEepIpETAIHs

¢ AByMs niepeMeHHbIMU. CTposT
rpaduKu JIMHEHHBIX YpaBHEHUH, B
TOM YHCJIE€ UCIOJIBb3YS IU(POBHIE
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YPaBHEHUS C ABYMs
nepeMeHHbIMU. [Ipumepsl
pelIeHusl ypaBHEHUH B
L[ENIbIX YUCIIAX.

pecypcsl. [lpuBonst rpaduueckyio
MHTEPIIPETALHNIO PEIICHHS

YpaBHCHUA C ABYMS IICPCMCHHBIMH.

55. Pemenue cucrem 1ByX JTMHEHHBIX [Ipumeps! pereHus YOHM | YO [TpuBoaAT rpaduyuecKyro 24.01
YPaBHEHMH C IByMsI IEPEMEHHBIMHU. CHCTEM HEJTMHEWHBIX MHTEPIPETALHIO PELLICHUS CUCTEM
YpaBHEHHIA C IBYMS YpaBHEHHH C IByMsI IEPEMEHHBIMHU.
NIEPEMEHHBIMH. OnpenenstoT, ABIsETCA 1M napa
I'paduueckas YHCeN PEIICHUEM CHCTEMBI
UHTEpHpeTalys CUCTEM YpaBHEHHH, PELIalOT CUCTEMY
JIMHEHHBIX YPABHEHUH C ypaBHEHHI TpaduIecKuM
JIByMs TIEpEMEHHBIMH. croco0oM, HaXoJIsAT U OTOMPAIOT
Heo0X0 UMY HH(OpMAIIHIO.
56. Pemenue cucrem 1ByX JMHEHHBIX IIpumeps! pemenus Y3UM | IIP PemaroT cucreMy ypaBHEHMI 25.01
YpaBHEHHI C IByMsI IEPEMEHHBIMHU. CHCTEM HEJTMHEWHBIX rpaduuecKu, OOBACHSIOT, TOYEMY
YPaBHEHMH C IByMsI cucTeMa UMeeT eJUHCTBEHHOE
MepEeMEHHBIMH. peleHne, He UMeeT PEIICHHS,
I'padpuueckas uMeeT 6ECKOHEUHOE MHOXKECTBO
WHTEPIPETAIHS CUCTEM peleHuid, HaxoIT HH()OPMAITHIO
JMHEWHBIX YpaBHEHHH C 10 TEME B PA3IUYHBIX HCTOUHUKAX.
JIBYMSI TIEpEMEHHBIMH.
57. MeTtoa MOACTaHOBKHU AJNTOPUTM pELICHUS YOHM | ®0O PemaroT cucrems! 1Byx nuHeinbx | 29.01
CHCTEMBI JIBYX YpaBHEHHIA YpaBHEHHH C IBYMsI TIEpEeMEHHBIMHU
C IByMsI [Ie€pEMEHHBIMU MOJICTAHOBKOI.
METOOM TTOACTaHOBKH.
58. MeTtox moacTaHOBKHU AJNTOPUTM pEIIeHUs V3UM | IM PemaroT cucrems! 1Byx nuHeinbx | 31.01
CHCTEMBI IBYX YpaBHEHHIA YpaBHEHHI C IBYMsI TIEpEeMEHHBIMHU
C IByMs ITIe€pEMEHHBIMU MOJICTAaHOBKOM. Permmator
METOIOM TIOICTAHOBKH. MIPOCTEUTIIHE CHCTEMBI, B KOTOPBIX
OJIHO U3 YpaBHEHUH He ABISETCS
JIMHEHBIM.
59. MeToJ anreOpanyecKkoro ClI0KeHHUsI Merton anreopanyeckoro | YOHM | ®O | Pemarot cuctemsl 1Byx guHeiabix | 01.02
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CJIOKCHUA

YPaBHEHUH C ABYMs IEPEMEHHBIMU
IIOJICTAHOBKOM M CI0KEHUEM.

60. Pemienne TeKCTOBBIX 3a/1a4 € 1 CocraBnenue YOHM | ®O | Pemaror TEeKCTOBBIC 3a1a4H1 05.02
HIOMOIIBIO CHCTEM ypaBHEHUI MaTeMaTU4ecKOl MOJEIH anredpanyeckuM CriocoOoM.
peanbHOM CUTYallUH,
cHCTeMa JIBYX JIMHEHHBIX
YPaBHEHUU C ABYMs
nepeMEHHBIMU
61. Pemenne TekcTOBBIX 3a/1a4 ¢ 1 CocraBnenue VII3Y | IIP PemaroT TekcToBbIE 3a0aUn 07.02
HIOMOIIBIO CHCTEM YpaBHEHUIA MaTeMaTU4eCcKON MOJEIH anredpanyeckuM CriocoOOM.
peanbHOM CUTYallnH,
CHCTEeMa JIBYX JIMHEHHBIX
YPaBHEHUU C ABYMs
epEeMEHHBIMH
62. Pemenne TekcTOBBIX 3a/1a4 C 1 CocraBnenue YII3Y | CP Pemrator TekcToBbIe 331291 08.02
HIOMOUIBIO CHCTEM ypaBHEHUIA MaTeMaTU4eCcKO MOJEIH anredpanyeckuM CriocoOOM.
peanbHOM CUTYallnH,
cucTeMa JIByX JHMHEHHBIX
YpPaBHEHUU C IBYMsI
NIepPEMEHHBIMU
63. KontponsHas padora Ned 1 [IpoBepka 3HaHUH, K3y KP [TpUMeHSIOT TeOpETHUECKHIA 12.02
«YpaBHEHUS U HEPABEHCTBA. YMEHUH 1 HaBBIKOB MaTepHal, U3y4eHHbIN Ha
CucreMbl ypaBHEHHUIT» YUaIIUXCS 110 TeME: NPEIBIAYIINAX YPOKaxX Mpu
«Cucrembl ypaBHEHUN» peLIeHUH KOHTPOJIbHBIX BOIPOCOB
YpaBHeHusi u HepaBeHcTBa. HepaBencrBa. | 12
64. YucnoBble HEPABEHCTBA U UX 1 CBoiicTBa YHCIOBBIX VOHM | ®O | ®opMynmupyrOT CBOHCTBA 14.02

CBOMCTBA

HepaBeHCTB. HepaBeHncTBa
OJVMHAKOBOT'O CMEICIA,
MPOTUBOMOJI0KHOTO
CMEBICIIA.

YHUCJIOBBIX HEPABEHCTB,
WIUTIOCTPUPYIOT UX Ha
KOOPJHMHATHOM IIPSIMOI,
JTIOKa3bIBaTh aJire0pandeckH.
[IpuMeHsIOT CBOKCTBA HEPABEHCTB
B XOJI€ PEIICHUH 3a/1ad4.
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65. UucnoBble HEPAaBEHCTBA U X Omnpenenenue u coiictea | YIIBY | CP CucteMaTu3upyroT 1 00001IaI0T 15.02
CBOMCTBa YHCIIOBOTO HEPABEHCTBA. IIPUMEHEHHS CBOWCTB YHUCIIOBOTO
JlelicTBuUs ¢ YUCTIOBBIMU HepaBeHCTBA. OLIEHUBAIOT
HEpaBEHCTBAMHU. IPAaBUIBHOCTD BBIMOJTHEHUS
yueOHoI 3a/1a49u, COOCTBEHHOM
BO3MOYKHOCTH €€ pellIeHUsl.
66. UucnoBble HEPABEHCTBA U X Omnpenenenue u coiictea | YIIBY | CP CucteMaTH3upyroT U 0000IIAI0T 19.02
CBOMCTBa YHCJIOBOTO HEPABEHCTBA. IPUMEHEHUs CBOMCTB YHUCIIOBOTO
JlelicTBUs ¢ YNCITOBBIMHU HepaBeHcTBA. OLIEHUBAIOT
HEpaBEHCTBAMHU. [PAaBUIBHOCTD BBIMOJHEHUS
yaeOHoOI 3a1a4n, COOCTBEHHOM
BO3MOYKHOCTH €€ pellIeHUsl.
67. JIuneiiHble HEpAaBEHCTBA C OJHOU HepasenctBo ¢ ogHoM YOHM | O Pemrator nuneitapie HepaBencTBa ¢ | 21.02
HEPEMEHHOI U UX pelIeHue. nepeMeHHo#. Pemenue OJIHOW IIEpEMEHHOM, H300paXKaroT
HEPaBEHCTBA C OJJHOU peleHne HepaBeHCTBA Ha
nepeMeHHoN. MHOecTBO YHCIIOBOM MPSIMOH.
pemenuii. CBoicTBa
HEpPaBEHCTB.
N300paxenue perieHus
JMHEWHOTO HEPaBEHCTBA
HAa YKCJIOBOW MPSIMOI.
68. JIunHeiiHble HEpAaBEHCTBA C OQHOU PaBHOCHIIBHBIE KY ®O | Pemaror nuHelinble HepaBeHcTBa ¢ | 22.02
MIEPEMEHHOM U UX PEIICHHE. HEPaBEHCTBA. OJIHOH MepeMeHHON, N300paxkaroT
PaBHOCHIIBHBIE pelleHre HepaBeHCTBA Ha
npeoOpazoBaHUs YUCJIOBOM TIPSIMOIA.
HepaBeHCTB. CriocoObl
pEILIECHHS JTUHEUHBIX
HEPaBEHCTB.
N3006paxenue perieHus
JMHEWHOTO HEPAaBEHCTBA
HAa YKCIJIOBOW MPSIMOI.
69. JIuHeiliHble HEpABEHCTBA C OHOU CriocoObl penieHust YOHM | ®O | Pemator JiuHeiiHbIe HepaBeHCTBa ¢ | 26.02
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IIEPEMEHHOM U UX PEILICHHUE.

JIMHEHHBIX HEPABEHCTB.
N300pakenue pereHus
JIMHEHHOT O HEPaBEHCTBA
Ha YKCJIOBOU MPSIMOI.

OJTHOW TIEPEMEHHOM, U300paKaroT
pelIeHne HepaBeHCTBA Ha
YHUCJIOBOM IIPSIMOM.

70. JluHeliHbIe HEPABEHCTBA C O/IHOM CriocoObI pereHust Y3UM | CP Pemator nuneitnbie HepaBeHncTBa ¢ | 28.02
NEPEMEHHOH U UX pelLIeHue. JIMHEWHBIX HEPABEHCTB. OJIHOW IIEpEMEHHOM, N300paXkaroT
N3o0pakenue pemeHus peleHre HepaBeHCTBA Ha
JMHEWHOTO HEPABEHCTBA YUCIO0BOM MpsiMoil. OLleHUBAIOT
Ha YUCJIOBOM IIPSIMOM. [IPaBUWIbHOCTD BBIITOJIHEHHUS
yueOHoI 3a/1a4n, COOCTBEHHOM
BO3MOYKHOCTH €€ peIIeHUsI.
71. Jlunelinble HEPABEHCTBA C OJTHOM Crnioco0sl perieHus YOC3 | 1O PemaroT nuneiinsie HepaBencta ¢ | 29.02
IIEPEMEHHOM U UX PEIICHHUE. JIMHEHHBIX HEPABEHCTB. OJTHOW TIEPEMEHHOM, U300paKar0T
N300pakenue pereHus pelleHre HepaBeHCTBA Ha
JIMHEHHOT O HEPaBEHCTBA YUCI0BOU MpsiMON. OLEeHUBAIOT
Ha YUCIIOBOM MPSAMOH. NPAaBUIBHOCTb BBIMOJIHEHUS
y4eOHOM 3a/1auu, COOCTBEHHOU
BO3MOYKHOCTH €€ pellIeHUsl.
72. CucreMbl TUHEHHBIX HEPABEHCTB C CucreMbl TUHEHHBIX YOHM | ®O | Pematot cucTeMbl JIMHEHHBIX 04.03
OJIHOW TIEPEMEHHOM U UX pelIeHue. HEPaBEHCTB C OJTHOU HEpPaBEHCTB, U300paXkaTh peleHue
IIEPEMEHHOM. CHCTEMBI HEPABEHCTB HA YMCIIOBOU
N3o6paxkenune perieHus MIPSMOM.
CUCTEM JIMHEMHOTO
HEpaBEHCTBA Ha
YUCIIOBOM MPSMOM.
73. CucreMbl TMHENHBIX HEPABEHCTB C Cucrempl TMHENHBIX YOC3 | O PemaroT cucteMbl TMHENHBIX 06.03

OJIHOW ITIEPEMEHHON U UX PEIICHUE.

HEpPABEHCTB C OJTHOM
IIEPEMEHHOM.
N3006paxenue perieHus
CUCTEM JIMHEMHOI O
HEpaBeHCTBA Ha
YHUCJIOBOY IIPSIMOM.

HEPABEHCTB, N300paxkaTh pelIeHne
CUCTEMBI HEPABEHCTB HA YHCIIOBOM
IPSAMOM.
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74. CucreMbl TUHENHBIX HEPABEHCTB C 1 CucremMpl TMHENHBIX V3UM | CP PemaroT cucTeMsbl JIUHEIHBIX 07.03
OJIHOM IIEPEMEHHOM U UX pelIeHue. HEPaBEHCTB C OJTHOM HEpPaBEHCTB, U300paXkaTh pelIeHUE
IIEPEMEHHOM. CHUCTEMBI HEPABEHCTB HA YUCIIOBOU
N3o0pakeHue pemeHus MPSMOM.
CUCTEM JIMHEMHOTO
HEpaBEHCTBA Ha
YUCJIOBOM MPSMOM.
75. KonTponbnas padorta No5 1 [IpoBepka 3HaHMiA, K3y KP [IpuMeHsAI0T TEOpETUYECKUI 11.03
«YpaBHEHUS U HEPABEHCTBA. YMEHUH U HAaBBIKOB MaTepuall, U3y4eHHbIN Ha
HepaBencraa» yJaluxcs 1o Teme: HpeIbIAYIINX YpOKaxX npu
«HepaBencTtBa» pelIeHHH KOHTPOJIBHBIX BOIIPOCOB
®ynkuuu. OCHOBHBIC NOHATHS. 14
YuciioBble PYyHKIHUH.
76. [TonsTue GyHKIMH. 1 [Tonatue GpyHKIUY. YOHM | ®O | Mcnonb3yroT GyHKIHOHATIBHYIO 13.03
CrniocoObl 3a1aHus TEPMHUHOJIOTHIO U CUMBOJIUKY.
GyHKIUH. Brrancnsior 3HaueHust QyHKLIUMN,
3aJJaHHBIX (opMynamu (IIpu
HE00XO0IUMOCTH HCIIONB3YIOT
KaJIbKYJISITOP); COCTABISIOT
TaOJIMIIbI 3HAaUeHUH QYHKITHH.
77. [Tonsitne GyHKIHM. 1 O6nacts onpeaeneausi 1 | Y3UM | 1O Ucnons3ytoT GyHKIIMOHATBHYIO 14.03
MHOYKECTBO 3HaUEHUI TEPMUHOJIOTHIO U CUMBOJIHKY.
GbyHKIMH. Boruncnsior 3HaueHust yHKLINH,
3aJJaHHBIX (opMysIaMu (IIpH
HEO0OXOIMMOCTH HCTIOIB3YIOT
KaJIbKYJISATOP); COCTABIISIOT
TaOIUIBI 3HAYCHUH QYHKITAH.
78. I'paduk pyHKuHN. 1 I'paduk Gysakmmm. VOHM | ®O | Mcnonb3yroT GyHKINOHATHHYIO 18.03

TEPMHUHOJIOTHIO M CHMBOJIUKY.
Crpost no Toukam rpadpuxu
¢bynkuuit. MccnenyoTt npumepsl
rpaduKoB, OTpaKAIOIINUX pealbHbIE
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npoueccol u spieHus. [IpuBoast
MIPUMEPBI ITPOIECCOB U SIBJICHUM C
3aJIaHHBIMU CBOMCTBaMU.

79. CgoiicTBa QyHKIIUH, UX CgoiicTBa GyHKIIUH, UX YOHM | ®O OmnuceiBatot coiictBa Gpynkiuu Ha | 20.03
oTOOpaxxeHue Ha rpaduke. 0TOOpaXeHHE Ha OCHOBE €€ rpaguiecKoro

rpaguxe. IIPEJCTaBICHHUS.

80. CoiicTBa (yHKINHU, UX CaoiicTBa pyHKINHU, UX Y31UM | UO Hcnonb3yloT KOMIIBIOTEPHbIE 21.03
oTtoOpakeHue Ha rpaduxke. oToOpakeHHe Ha IPOTrpaMMBbl I HOCTPOCHHUS

rpaduxke. rpaduKoB QYHKIMHA U U3ydSHUS UX
cBoiicTB. [IpuBoaAT IpUMeEpHI
MPOLECCOB U SIBJICHUM C
3aJJaHHbIMU CBOMCTBaMH.

81. @YHKINY, ONUCHIBAIOLIUE MPIMYIO U UreHue u ocTpoeHue YOHM | ®O | Haxoadar ¢ momoripio rpaduka 01.04
00paTHYIO IPONOPLHOHAIBHBIE rpaduKoB QYHKIUI. (GyHKLIMU 3HaUEHHE OJTHON U3
3aBHCUMOCTH, UX IpauKH. [Tpumeps! rpaduxos paccMaTpUBaEMbIX BEJTHYUH 110

(GyHKUIMH, OTpaXKaroLImX 3HA4YEHUIO ApYyroi. B HecnoXHbIX
peabHBIE POLIECCHI. CITydasix BBIpaXXarT GopMyIIon
DyHKIUH, ONHUCHIBAIOLINE 3aBUCUMOCTb MEX/1y BETUYNHAMH.
MpsIMYIO U 00OpaTHYIO OnuceIBalOT XapakTep U3MEHEHUS
PONOPIMOHATIEHBIE OJIHOW BEIMYMHBI B 3aBUCHMOCTH
3aBHCUMOCTH, UX OT U3MEHEHHUS APYTOH.

rpadukm.

82. DyHKIHMA y=X°, ee CBOHCTBA U Onpenenenne GyHKIUU VII3Y | CP Pacnio3HatoT Buabl H3ydyaeMbIX 03.04

rpaduk. y=x° u rpaduk. Bepumna ¢bynkuuit. [TokaspiBaroT
napa6obl. Och CXEMaTHUYECKH MOJIOKEHUE Ha
CUMMETpPHUH, CTENICHb KOOPJAMHATHOH MJIOCKOCTH
KPYTH3HBI. rpaduKoB (YHKIHH y = X°.
83. dyHKIHMA y=X°, ee CBOHCTBA U Onpenenenue GyHKIUU VII3Y | CP Pacnio3Haror Bubl H3yd4aeMbIX 04.04

rpaduk.

y=x3, ee cBoiicTBa 1
rpaduxk.

¢ynkuuit. [TokaspiBaroT
CXEMaTUYECKH MTOJIOKEHUE Ha
KOOPJAMHATHOM IJIOCKOCTH

rpaduKoB (yHKIHH y = X°.
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84. DyHKIUA y=VX, €e CBOMCTBA U Onpenenenue GyHKIUU YOHM | ®O | Pacmio3HArOT BHIBI H3y4aeMbIX 08.04
rpaduxk. y=VX, €€ CBOWCTBA U ¢byukuuii. [TokasbiBatoT

rpadux. CXEMaTHUYECKH MOJIOKEHHE Ha
KOOPJAMHATHOMH MJI0CKOCTH
rpaduKoB QyHKIIH y=VX.

85. OyHKIMA Y = ‘ x|, ee cBoiicTBa u Onpenenenue GyHKIUU YOC3 | MO | Pacno3HaroT BUIbI H3y4aeMbIX 10.04
rpadux. y= ‘ X|, ee cBoiicTBa 1 Gynkuuii. ITokassiBatoT

rpaduK. CXEMATHHECKH MOJIOKEHHC Ha
KOOPJIMHATHOMH MJI0CKOCTH
rpadukoB QyHKIMK Y = ‘x‘ .
86. OyHKIWS Y = ‘ X|, ee cBoiicTBa 1 Omnpenenenue ynkuun | YIIBY | CP Pacrio3naror BU/IbI U3y4aeMbIX 11.04
rpaduK. y= ‘ x|, ee croiictra u (ynkuuit. [TokasbiBaroT
CXEMaTHUYECKH MOJIOKEHHE Ha
rpaguk. KOOPJAMHATHOM IMIOCKOCTH
rpaduKoB pyHKIUN ) = ‘x‘ .

87. Oyrkmun y=x2,y = X%, y = Vx, I'paduueckoe pemeHne YOC3 | O | Hicnons3ytoT GyHKIHOHATEHO- 15.04
y =| X |; rpadmdeckoe pernieHue YpaBHEHUH U CUCTEM rpaduyecKue npeacTaBIeHus s
YpaBHEHM U CHUCTEM YpaBHEHHIA. YpaBHEHHIA. pEILIeHHSI U UCCIIeIOBAHMUS

YPAaBHEHUU U CUCTEM YPaBHEHUM.
[TpumeHnsitoT 1UdpPOBBIE pECYPChI
JUI IOCTPOEHUS I'paUKOB
GYHKIHI.

88. OyrkIEH y =x2,y = X°, y =x, I'paduueckoe pemienne VII3Y | CP Hcnonp3yroT GyHKINOHAIHHO- 17.04
y =|X |; rpaduueckoe perieHue yYpaBHEHUH U CUCTEM rpaduyecKue npeacTaBIeHus s
YpaBHEHUH U CUCTEM ypaBHEHHUIA. YpaBHEHU. pELICHUS ¥ UCCIEN0BAHUS

YPAaBHEHUHN U CUCTEM YPaBHEHUM.
[TpumeHnsitoT 1 poBBIE peCypChbl
JUTSI TIOCTPOEHUS TpapuKoB
(byHKIHUH.
89. Konrponbnas padora Ne6 IIpoBepka 3HaHUM, K3y KP ITpyuMeHSIIOT TEOpETUYECKUI 18.04

«Dynkruu. OCHOBHBIC IOHATHSI.

YMEHUH 1 HaBBIKOB

MaTepual, U3YUYEeHHBIN Ha
bl
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UYucnoBbie QyHKIHNY. y4aluxcs Mo TemMe: NPEIBIAYIINX YPOKaxX mpu
«DYHKITUN» pelIeHnH KOHTPOJIbHBIX BOIPOCOB
Yucaa v Bruucienus. CTeneHb ¢ HeabiM
nokasarteJjieM
90. CrerneHs ¢ LeTIbIM [10Ka3aTEIEM. CreneHs ¢ LeapM KY OO | PopMyIUPYIOT ONpEAEIECHUE 22.04
MIOKAa3aTeJIeM. CTEMEHH C IEJIbIM MOKa3aTeJIEM.
91. CranpapTHas 3aUCh YHCIIA. CrangaprHas 3anmuck ynciag KY @O | [IpencraBustot 3anuck 6onbiux u | 24.04
Pa3mepsl 06beKTOB MaJbIX YUCEIl B CTAHAAPTHOM BHUJIE.
OKpY’Kalomero Mupa (ot CpaBHMBAIOT YKCIIA U BETUYHHBL,
AJIEMEHTAPHBIX YACTHI] JI0 3aMucaHHble ¢ UCTIOIb30BAHUEM
KOCMHYECKUX 00BEKTOB), crenienu 10. cnonp3ytot 3anuck
JUIUTEIHHOCTH TPOIIECCOB B Yrcell B CTAaHJJAPTHOM BUJE JUIS
OKpY’KaloIIeM MUpe. BBIPOKEHUS pa3MEPOB 0OBEKTOB,
JUTUTETTLHOCTH MPOIECCOB B
OKpY’KaloIIeM MHpe.
92. CranjapTtHas 3amuch 4ucia. Cranpaprtaas 3anuch yncig YIIBY | CP Bemonnstor gevictBus ¢ uncinamu, | 25.04
Pazmeps1 00bekTOB 3aIMCAaHHBIMH B CTaHJAPTHOM BHJIE
OKpY’KaroIiero Mupa (ot (YMHOXEHUe, JIeNIeHNe, BO3BE/IEHUE
AJIEMEHTAPHBIX YaCTHIL JI0 B CTETICHb)
KOCMHMYECKUX O0BEKTOB),
JUTATENIEHOCTH TIPOIIECCOB B
OKpY’KaloIleM MUpE.
93. CBolicTBa CTENIEHHU C LENIBIM Coiicta crenenu ¢ niensiy YOHM | @O | @opmyaupyroT, 3aNIUCHIBAIOT B 29.04
MOKa3aTesIeM. MOKa3aTeIeM. CHUMBOJIMUYECKOU opme U
WITIOCTPUPYIOT IPUMEpPaMu
CBOMCTBA CTEINEHU C I[EIBIM
MOKa3aTeJIeM.
94, CBOMCTBA CTEIEHH C IIEIBIM CBoiicTBa crerenu ¢ reinsy KY DO [TpumensiroT cBoiicTBa crenienn st | 02.05
1oKa3aTeseM. MoKa3aTeeM. npeoOpa3oBaHus BhIpAKEHHIH,
COJIEPKAIINX CTETIEHH C IETBIM
MOKa3aTeseM.
95. CBOIICTBA CTETICHU C IIEJIBIM CgoiicTBa cTenienu ¢ mnenbiy KY 4(0) [Tpumensirot cBoiictBa creniern st | 06.05
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I1OKa3aTcCICM.

IIOKa3aTcCJICM.

peoOpa3OBaHUs BEIPAKEHUH,
COZIePIKAIUX CTEICHHU C ISJIBIM
MIO0Ka3aTeJIeM.

96.

Kontponbnast pabora Ne7 mo teme:

«Ywucna u BerauciacHus. CTeneHb ¢
LOCJIBIM ITOKA3aTCIEM))

[IpoBepka 3HaHUA, YMEHHI
HaBBIKOB YYalIUXCs 1O
teme: «Hucna u
Bblumncienus. KpajgpaTtusie
KOPHH»

K3y

KP

[IpuMeHsIOT TEOpEeTUUECKHI
MaTrepuall, U3y4eHHbIN Ha
MpEeABIAYIINX YPOKaxX NpH

PCIICHUN KOHTPOJIBHBIX BOIIPOCOB.

08.05

IToBTO

eHHe U 00001IeHne

97.

KBagpartusie kopau. CBoicTBa
KBaJPaTHBIX KOPHEM.

CaolicTBa KBaJpaTHBIX
KOpHEH.

VII3Y

010

[TpuMeHsoT U3y4eHHbIE CIIOCOOBI
JICUCTBUY JIJIS1 pELIEHUS 3a7a4 B
TUTOBBIX U MIOMCKOBBIX CUTYaIUSIX,
00OCHOBBIBAIOT NPaBUIBHOCTh
BBIITOJTHEHHOTO JICHCTBUS C
TIOMOIIIBIO OOpaleHus K 001emMy
MIPaBUILY.

[TomraroBo KOHTPOIUPYIOT
BBINIOJIHSIEMOE JAECHCTBHE, IIPU
HEOOXOJMMOCTH BBISBIISIOT
MPUYHHY OIIHOKU U KOPPEKTHPYIOT
ee.

13.05

98.

KBanpaTHble ypaBHEHUS.

dopMyIbl KOpHEN
KBaJPAaTHBIX YPaBHEHUH.

VII3Y

010

CucreMaTU3upyOT CBOU
JIOCTUKEHUS, IPEACTABISAIOT UX,
BBISIBIISIFOT CBOU MPOOJIEMBI,

TJIAHUPYIOT CTIOCOOBI UX PEIICHUS.

ITomaroBo KOHTPOJIMPYIOT
BBINIOJTHSIEMOE JIEHCTBUE, IPU
HEOOXOJIMMOCTH BBISIBIISIIOT
MPUYHHY OUIMOKU U KOPPEKTUPYIOT
ee.

15.05

99.

KBanpaTHble ypaBHEHUSI.

DopMyIbl KOpHEN

KBaJPATHBIX YPAaBHEHHUM

VII3Y

00)

CucreMaTH3upyrOT CBOU
JIOCTHKEHUS, IPEACTABISIOT UX,

16.05
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BBISIBIISIIOT CBOU MPOOJIEMBI,
IUTAHUPYIOT CIIOCOOBI UX PEILICHMS.
[TomaroBo KOHTPOIUPYIOT
BBIIIOJIHAEMOE JIefCTBHE, IPU
HEOOXOIMMOCTH BBISIBIISIFOT
IPUYUHY OLIMOKH U KOPPEKTUPYIOT
ee.

100.

Hepagencrna.

YucnoBbie HEpaBEHCTBA U
HUX cBoMcTBa. JIMHEHHbBIE
HEpPaBEHCTBA C OJIHOM
MEPEMEHHOM U UX
peleHue

VII3Y

010

[TpuMeHsIIOT U3y4eHHBIE CLIOCOOBI
JICUCTBUY JIJIS1 pELIEHUS 3a/a4 B
THUIOBBIX U IOUCKOBBIX CUTYaIMsX,
00OCHOBBIBAIOT NPaBUIbHOCTh
BBIIIOJIHEHHOT'O JIEUCTBUS €
MIOMOIIIBIO O0paleHus K oo1emMy
npasuity. IlomaroBo KOHTPOIUPYIOT
BBINOJIHSIEMOE JIEHCTBHUE, ITPU
HEOOXOIMMOCTH BBISBIISIOT
NPUYUHY OITHOKH U KOPPEKTHPYIOT
ee. CoOuparot nH(popMaIHIo B
crpaBo4HOU uTeparype, uTepHer-
MCTOYHHUKAX.

20.05

101.

Cuctembl ypaBHEHUN U HEPABEHCTB.

CucreMbl TMHEHHBIX
HEPaBEHCTB C OJTHOM
MEPEMEHHOM U UX
pelieHue.

VII3Y

00)

[TpuMeHs0T U3y4eHHbIE CIIOCOOBI
JICUCTBUM JIJIS pELLEHUS 3a/a4 B
THUITOBBIX U IOMCKOBBIX CUTYaIUsIX,
00OCHOBBIBAIOT MTPABUIIBHOCTh
BBIITOJTHEHHOT'O JIEHCTBUS C
TIOMOIITBI0 0OpaIeHus K 00IeMy
npaBuny. CoOuparot nHpOpMaIrio B
CIpaBoOYHOMU UTeparype, MuTepHer-
MCTOYHUKAX.

22.05

102.

YucnoBsle QyHKINU.

UreHne 1 NOCTpOECHHUE
rpadukoB QpyHKIHH.
dynxmmn y =x%,y=x°,

VII3Y

0l0)

[TpumeHsTIOT M3ydeHHBIE CIIOCOOBI
JICCTBUI JJIs1 pELLICHNS 33]1a4 B
TUIIOBBIX Y IOUCKOBBIX CUTYalIHsIX.

23.05
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y=\x,y=|x|;
rpaduyeckoe perieHme
YpPaBHEHUH U CUCTEM
ypaBHEHUH

[TomaroBo KOHTPOJIUPYOT
BBITIOJIHSIEMOE JICHCTBUE, TIPH
HEOOXOIMMOCTH BBISIBIISIFOT IIPHUYUHY
OLIMOKU U KOPPEKTUPYIOT €e.
Cobuparot nHHOPMAITHIIO B
CIpaBOYHOM JUTeparype, MutepHer-
HCTOYHUKAX.
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ITakeT OLIEHOYHBIX CpeacTB U KPUTCPHUH OLNCHUBAHHUA 110 IIPEAMETY

Lenu onieHMBaHUS Y4eOHBIX PE3yIbTaTOB:
1) MmoTHBUpOBaTh 00yUaIOIIErOCs Ha IeJIEHAPaBICHHOE 00yYeHHE;
2) GopMHUpOBATH CaMOOIIEHKY OOYYarOIIerocss W MOJICPKUBATh €ro B BHIOOpPE MasibHEHIICH
00pa3oBaTeNbHON TPACKTOPHH;
3) HampaBJIATh JIEATEIBHOCTh YUUTENS HAa OKa3aHUE MOJJCPKKU IIKOIbHUKY B €ro 00y4eHUHU U
WHIUBUAYAIBHOM Pa3BUTHH;
4) obecnieunBaTh OOPATHYIO CBSA3b.

Jlnisi OLIEHKH JTOCTMIKEHUH OOy4aromuxcsi NpPUMEHsSeTCs NATHOANIbHAs CHUCTeMa
OLICHUBAHMS.

Conmepxanne u 00bEeM Marepuana, TMOAJEKAIIETO IPOBEPKE, OIPENeIIeTCs
nporpamMmoii. [lpu npoBepke yCBOEHHsI MaTepuaa BbISBISETCS MOJHOTA, IPOYHOCTh YCBOCHHUS
YYalUMUCS TEOPUHM W YMEHHUS TPUMCHATh €€ Ha IMPAKTUKE B 3HAKOMBIX W HE3HAKOMBIX
CUTYaIUsX.

Bu KoHTpOJIs Ha ypOKe 3aBHCHUT OT dTara o0ydeHus. B ¢Bs3M ¢ 3TUM, HCIIOIB3YETCS:
MpeIBAPUTENIbHBIN, TEKYIUH, TeMaTHYECKUN, UTOTOBBIA KOHTPOIb. OCHOBHBIMU (opMamMu
NPOBEPKH 3HAHWA H YMEHHHA OOy4aroIuXcs TI0 MaTeMaTUKE SBISIOTCS IMHUChMEHHAs
KOHTpOJIbHAsi paboTa U YCTHBIHN OIpOC.

[TuceMeHHBIE paOOTHI MOTYT OBITH MPEIJIOKEHBI B Pa3HBIX (JOpMax: TUKTAHTHI, TECTHI,
KOHTPOJIbHBIE pa0OThI, CAMOCTOSITENIbHBIE pa0dOThI, rpaduueckue padoThl.

[Ipu oneHKE NMHCHMEHHBIX M YCTHBIX OTBETOB B TIEPBYIO OYEPEIh YUUTHIBAIOTCS
MOKa3aHHbIE yYalluMUCs 3HaHUS U yMeHus. OleHKa 3aBUCUT TaKKe OT HaJIM4Yds U XapakTepa
MOTPEUTHOCTEH, TOMYIIEHHBIX YIaIIUMHUCS.

Cpenu morpemnHocTel BBIACTSIOTCS OMIMOKK M HeqoueTsl. llorpemHocTs cuutaercs
omMOKOH, €ClI OHA CBHETEIHCTBYET O TOM, UYTO YYEHHK HE OBJIAJIe]l OCHOBHBIMU 3HAHHSIMH,
YMEHUSIMH, YKA3aHHBIMH B IIPOTPAMME.

K Hemoderam OTHOCATCS TOTPEIIHOCTH, CBHJIETEIBCTBYIONIME O HEIOCTATOYHO
MOJIHOM WM HEIOCTaTOYHO TPOYHOM YCBOECHUU OCHOBHBIX 3HAHUN M yMEHHH uIU 00
OTCYTCTBUHM 3HAHWIA, HE CUUTAIOIIMXCS B TPOrpaMMe OCHOBHBIMH. Hemoueramm Takxke
CUMTAIOTCS: TOTPEIIHOCTH, KOTOpble HE MPHUBENU K HCKAKEHHIO CMBICIA IOJYYeHHOTO
YUYEHHKOM 3aJlaH¥sl WM CIoco0a ero BBINOJHEHHWs; HEaKKypaTHas 3aluch; HEOpEKHOe
BBITIOJTHEHHE YepTexka.

3amaHust A YCTHOTO M MHCBMEHHOTO Ompoca OOYYaromMXCsl COCTOAT W3
TEOPETUYECKUX BOIIPOCOB U 3a/1ad.

OTBeT Ha TEOPETHMYECKUH BOMPOC CUUTACTCS OE3yNPEUHBIM, €CIH TI0 CBOEMY
COJICPKAHMIO TOJHOCTbIO  COOTBETCTBYET BOINPOCY, COAEPKUT BCE HEOOXOAMMBIE
TeopeTndeckue (GaxkThl s 000CHOBAaHHBIE BBIBOJBI, & €TI0 M3JIOKEHUE W NMHMChbMEHHAs 3aIliCh
MaTeMaTHYECKU TPaMOTHBI ¥ OTJIMYAIOTCS TTOCTEA0BATENBHOCTIO U aKKYPAaTHOCTHIO.

Pemrenne 3amaum cumTaercss O€3yNpEYHBIM, €CIIH TPAaBHJIBHO BBIOpaH Crocod
pelIeHHs, CcaMO pELICHHE COIMpPOBOXKIAAECTCS HEOOXOIUMBIMH OOBSICHEHUSIMHU, BEPHO
BHITIOJTHEHBl HY)KHBIE BBIUMCICHHS ¥ TpeoOpa3oBaHUs, TONYyYeH BEpPHBIA OTBET,
MOCJIEIOBATEIBHO M aKKYPATHO 3a- MIHCAHO PEIICHHUE.

Kputepuu ommbok

K r1py0ObiM ommbOkaM OTHOCSTCS OIMMOKH, KOTOpPBhIE OOHAPYXKUBAIOT HE3HAHHE
yuammucs (HopMmyil, MpaBujl, OCHOBHBIX CBOWCTB, TEOPEM W HEYMEHHE UX MPUMEHSTH;
HE3HAHWE TPUEMOB pEIIeHUS 3agad, pacCcMaTpUBaeMBIX B y4YeOHWKaX, a TaKxke
BBIUUCIIUTENbHBIC OMUOKU, €CII OHH HE SIBISIOTCS OTMMCKOM;

K HerpyObIM oOmmOKaM OTHOCSTCS: TOTEpsT KOpPHS WJIM COXpaHEHHE B OTBETE
MIOCTOPOHHETO KOPHS; OTOpachiBaHue 0€3 0OBSICHEHHI OTHOTO U3 HUX U PaBHO3HAYHBIC UM;
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K Hemoueram oTHOCATCS: HEPALMOHAIBHOE PEIICHHUE, OMUCKH, HEIOCTATOYHOCTh MJIN
OTCYTCTBHE MMOSICHEHH, 000CHOBAHMI B PEIIECHUSIX

1. OreHKa MUCEMEHHBIX Pa0d0T 00YUAIOIIUXCS 10 MATEMAaTHKE.

OTBeT OLIEHUBAETCS OTMETKOU «5», €CIIU:

1) paboTa BBITIOJIHEHA TTOJTHOCTHIO;

2) B JJIOTHYECKHUX PACCYKJEHUSX U 000CHOBAHUHU PEIIEHUsI HET MPoOesIoB U OIIUOOK;

3) B pemieHHH HET MaTEeMaTHYEeCKUX OUIMOOK (BO3MOXKHA OJIHA HETOYHOCTH, OIHCKA,
KOTOpas HE SIBJISIETCS CIIEICTBUEM HE3HAHUS WIIM HEOHUMAaHUs y4eOHOro MaTepuarna).

OtmMmeTtka «4» cTaBUTCS, €CIIU:

1) pabGora BBINOJIHEHA TOJHOCTHIO, HO 0OOCHOBAaHUS IIAaroB PELICHHUS HEAOCTATOYHBI
(ectu yMeHHEe 00OCHOBBIBATh PACCYKICHHUS HE SBIISIIOCH CIIEUATBHBIM O0BEKTOM IIPOBEPKHU);

2)nomymieHsl oJlHa OMKMOKa MM €CTh JBa — TPH HeNouéTa B BBIKJIAJKAX, PUCYHKaX,
yepTexkax Wi rpadukax (ecnu 3TH BUIbl pabOT HE SBISJINCH CIEHUATbHBIM OOBEKTOM
IIPOBEPKH).

OtmeTtka «3» CTaBHUTCS, €CJIU: JOMYIIEHO OoJjiee OJHOW omMOKU uiu Oosee ABYX —
TpeX HEJOYETOB B BBIKJIAJKAX, YepTeXaxX WM rpadukax, HO OOydaromuiics oOiamaer
00s13aTeTbHBIMU YMEHUSIMU B COOTBETCTBUH C INIAHUPYEMBIMU PE3yJIbTaTaMu 0 IPOBEPseMOn
TEMeE.

OTMeTka «2» CTaBUTCS, €CIIM: JOMYLICHbI CYIECTBEHHbIE OIIMOKH, OKa3aBIlue, YTO
oOyyaromuiicss He oOyajgaeT o0s3aTeIbHBIMH YMEHHUSIMH B COOTBETCTBUHU C IUIAHUPYEMBIMH
pe3yJibTaTaMy 10 JAaHHOM TEME B IIOJIHOM Mepe.

Otmetka «1» cTaBuTcs, eciiu: paboTa 1mokasaja I0JIHOE OTCYTCTBHE Y 00y4arolerocs
00s13aTeNIbHBIX 3HAHUM M YMEHMH 0 IpOBepsAeMON TeMe WM 3HAuYMUTeNIbHAas 4acTb PalOOThI
BBITIOJIHEHA HE CAMOCTOSITENILHO.

VY4urenp MOXKET INOBBICUTh OTMETKY 3a OPHUIMHAJIBHBI OTBET Ha BOIPOC WIH
OPUTMHAJILHOE PEILEHUE 3aJaul, KOTOpbIE CBUJECTEILCTBYIOT O BBICOKOM MaTE€MaTH4YECKOM
pa3BUTHM O00YyYaroIIerocs; 3a peieHne 0ojee CI0KHON 3a/1a4M WM OTBET Ha 0osiee CIOXKHBIN
BOIPOC, NMPEAIOKEHHbIE 00y4al0IIEMyCsl TOTOTHUTENBHO MOCIIE BHIIOIHEHHUS] UM KaKUX-THO0
JAPYTHUX 3aJaHUMH.

2. O11eHKa YCTHBIX OTBETOB 00YYAIONIMXCS 10 MATEMATHUKE

OTBeT OLIEeHNBAETCS OTMETKOM «5», €CIIN YUEHHUK:

1) mOMHO pacKphUl CcOJEpKaHUE MaTepuansa B 00beMe, IMPEIyCMOTPEHHOM
IporpamMMoil 1 yueOHUKOM;

2) W3IO0XHJ MaTepHal TPAaMOTHBIM SI3BIKOM, TOYHO HCIIOJBb3ysS MAaTeMaTHUYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY, B OIIPEJEIIEHHOM JIOTHYECKOU MTOCIIEJ0BATEIbHOCTH;

3) MpaBUJIBHO BBIMOIHUI PUCYHKHU, YSPTEKH, TPA(QUKH, COMYTCTBYIOIINE OTBETY;

4) noka3zall yMeHHE HIUTIOCTPUPOBATh TEOPHIO KOHKPETHBIMU NPUMEPAMHU, TPHMEHSTh
€€ B HOBOI cUTYyalllM MPH BBIITOJIHEHUU MPAKTUYECKOTO 3a/1aHHUS;

5) mpoxeMOHCTpHUpOBaJl 3HAHHE TEOPHHM paHee W3YYCHHBIX COMYTCTBYIOIIUX TEM,
c(OPMHUPOBAHHOCTH U YCTOMYHBOCTH UCIIOJIB3YEMBIX MPU OTBETE€ YMEHUI U HaBBIKOB;

6) oTBeYas caMOCTOSTEIbHO, 0€3 HABOASAIIMX BOIIPOCOB YUHUTEIIS;

7) BO3MOXHBI OJJHa — JIBE HETOYHOCTH MPU OCBEUICHHUE BTOPOCTEICHHBIX BOMPOCOB
WJIM B BBIKJIQJKAX, KOTOPBIE YUEHUK JIETKO UCIIPABHII IIOCIIE 3aMEYaHUs YUUTEISL.

OTBeT OIIeHUBAETCSI OTMETKON «4», €cli yAOBIETBOPSET B OCHOBHOM TpeOOBaHUSIM
Ha OLIEHKY «5», HO IIPH 3TOM MUMEET OJIMH U3 HEJTOCTATKOB:

1) B M3JIOKEHUU JOMYIIEHBI HEOObIIHE MPOOEITbl, HE MCKa3UBIIIEE MaTEMAaTHUECKOE
COJIEp’KaHUE OTBETA;

2) JOMyIIEHBI OJIMH — JIBa HEJ0YeTa TPU OCBEIICHHH OCHOBHOTO COJICPYKAHUS OTBETA,
HCIIPABJICHHBIE 1TOCIIE 3aMEYaHMs] YUUTEIS;

3) nomyiieHsl omKrOKa WK 0oJiee IBYX HEIOYETOB MPHU OCBEIIECHUH BTOPOCTEIICHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKAX, JIETKO UCIIPABJIEHHBIE [1OCIIE 3aMEYaHUs YUUTEIS.
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OtmeTKa «3» CTaBUTCS B CIEAYIOIUX CIydasx:

1) HeNoNHO pAacKphITO COJCpKAaHWE Marepuana (ColepKaHHE  W3JIOKCHO
¢parMeHTapHO, HE BCerja IOCIENOBATEIbHO), HO MOKa3aHO ollee MOHUMaHHWE BOIpOCa U
IIPOAEMOHCTPUPOBAHbl 29 yMEHHMs, JOCTaTOYHbIE Ul YCBOCHHs IPOrpaMMHOIO MaTepualia
(ompenenennl «TpebGoBaHUSAMU K MaTeMaTHYECKOW IMOATOTOBKE YYAIIUXCS» B HACTOSIIEH
IIporpamMMe o MaTeMaTHKe);

2) UMENUCh 3aTPYAHCHHS WM JOMYILICHBI OIIMOKH B ONPEICICHUH MaTeMaTHUECKON
TEPMUHOJIOTHM, YEpTEeXaX, BBIKIAJKAX, WCIPABICHHbIE I10CJIE€ HECKOJbKHUX HAaBOISIIUX
BOIIPOCOB YUMTEIIS;

3) Y4YEHHMK HE CHpaBWICS C MPUMCHEHHEM TEOPHMH B HOBOH CHUTyallud MpU
BBIMOJIHEHUM TPAKTUYECKOI'O 3aJjaHHs, HO BBINOJHWI 3aJjaHusd 00s3aTeIbHOTO YpPOBHS
CJIOKHOCTH MO JJAHHOM TEeME;

4) mpu JAOCTAaTOYHOM 3HAHHM TEOPETHYECKOr0 MaTepHaia BbISBICHA HEIOCTATOYHAsS
c(OpPMHPOBAHHOCTH OCHOBHBIX YMEHHI 1 HABBIKOB.

OTMeTKa «2» CTaBUTCS B CICAYIOILUX CIydasx:

1) He pacKpbITO OCHOBHOE COJIEp)KaHUE y4eOHOTO MaTepHaa;

2) OOHapy)X€HO HE3HAHWE YYCHHKOM OOJbIICH WM HauOoOJee BAXKHOM YaCTH
y4eOHOTO MaTepuana;

3) [gomyuieHbl OWIMOKM B  ONPEACICHUH [OHATHH, NPU  HCIIOJIb30BAHUU
MaTEeMaTUYeCKONM TEPMUHOJIOTUM, B PHUCYHKAX, uepTexkax WM rpadukax, B BBIKJIAJIKAX,
KOTOpPbIE HE UCIPaBIIEHBI I0CIE HECKOJIbKUX HABOJAIIMX BOIIPOCOB YUUTEIIS.

OtMeTKa «1» cTaBUTCSI, €CIIU:

1) yyeHuK OOHApYXWJI MOJHOE HE3HAHWE W HEHNOHMMAHUE H3y4aeMOro yd4eOHOTro
MaTepuaga WM HE CMOI OTBETUTb HU Ha OJMH U3 MOCTABJIEHHBIX BOIPOCOB I10 M3YYEHHOMY
Marepuainy.

3. OneHka TeCTOBBIX paboT ydanmxcs

Otmetka «5» CTaBUTCS, €CIM: ydaluiics BIoIHMI BepHO 90-100% paboTsl
OtmeTka «4» cTaBUTCS, €clu: yJaluiics BepHo BbnoaHmI 70-89% paboTsl
Otmetka «3» CTaBUTCS, €CIH: YYaIIUics BepHO BhIMOIHUA 50-69% paboThl
OtMmeTKa «2» CTaBUTCS, €CIIU: yJalluiics BbIMOIHMI MeHee 50% paboThl
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