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OCHOBHO€ 00111ee 00pa3oBaHue

(mauanbpHOE oOI1Iee, OCHOBHOE 0011Iee, cpeHee 0011ee 00pa3oBaHKe ¢ yKazaHHEM Kiacca)

KoanuyecTrBo yacos 102

CocraButesab KyOatneBa Amkena AnatonbeBHallporpamma paspabGorana Ha ocHoBe.llporpamma mo anrebpe cocraBieHa Ha OCHOBE INPOIpaMMBbl
Marematuka: 5 — 11 knacest / A.I'. Mep3mnsik, B.b. [lononckuii, M.C. Skup, E.B .byiko , «Anre6pa 8 xmaccy» aBropoB A.I'. Mep3sinsika, B.b. Tlononckoro,
M.C. Sxupa.(yka3aTb NIpUMEPHYIO IPOTpaMMYy/TIPOTPAMMBI, U3aTEIbCTBO, FOJ] U3/IaHHsI TPU HAJIUYNN)

Yueousprii rog 2022-2023



IHosicHUTEABLHAA 3AIINCKA

AnantupoBaHHas pabodasi mporpamMma Jijis 00yJarommxcs 8 Kiacca 1mo npeaMeTy «Anreopa 8 kimaccey pazpadortaHa ¢ yu€ToM 0COOBIX BOZMOKHOCTEH
310poBbs oOyuaromuxcs. CocTaBieHa Ha OCHOBE CIEAYIOLIUX HOPMATUBHO-IPABOBBIX U HHCTPYKTUBHO-METOAUYECKUX JOKYMEHTOB:

o ®enepanpHblif 3akoH oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepannny;

o denepanbHblii rocyapCTBEHHBIH 00pa30BaTENIbHBIM CTaHAApPT OCHOBHOTO 0O0IIero oOpa3oBaHUs, YTBEPKICHHBIM MpHKa3oM MuHHCTEpCTBA
obOpazoBanus u Hayku Poccuiickoit @eneparnun ot 17.12.2010 Ne 1897 (manee — ®I'OC ocHOoBHOTO 00111€TO 00pa30BaHuUs);

o [lpuka3 ot 31.12.2015 Ne 1577 «O Buecenun nzmenenuii B ®I'OC OOO, ytB. npukazom Munoopuayku PD ot 17 gexadbps 2010 Ne 1897;

o «Konuennueil KOppeKIMOHHO-PA3BUBAIOLIEr0 OOy4YeHUS B 00pa30BaTENbHBIX YUPEXKIEHUSAX», pa3paboraHHON HMHCTUTYTOM KOppEeKIHOHHON
nenaroruku PAO u pekomMeH0BaHHOM KoJuierneir MunooOpasoBanus P® i ricionb3oBaHus B cucteme oOpa3oBanus Poccun

e [locranomienue ['maBHOTO TOCymapCTBEHHOro caHuTapHoro Bpauda Poccmiickoit deneparun ot 28.09.2020r Ne28 «O6 yrBepxkaenun CanlluH
2.4.3648-20». «CaHUTapHO-IMUAEMHUOJIOTHICCKHE TPEOOBAaHUS K OpraHU3alusM BOCIHUTAHHS U OOyYEHHsI, OT/AbIXa M O3J0POBJICHUS ACTCH W
MOJIOJICIKU;

o depepanbHBIN MEPEUYCHh YUYCOHMKOB, PEKOMEHJIOBAHHBIX M JIOMYIICHHBIX MUHUCTEpPCTBOM TpocBemieHus Poccuiickoit denepanun no [Ipukasy
Munnpocsenienus Poccun ot 20.05.2020 Ne254,00I1 HOO, OOIT OO0,00IT COO onobpennsix deaepanibHbiM HaydHO-METOAMUECKHIM COBETOM
1o yueOHUKaM;

e O BHeceHuu u3MeHeHuil B DenepanbHbI MepeueHb YUSOHHUKOB, PEKOMEHIOBAaHHBIX M JOMYIIEHHBIX MUHHCTEpCTBOM mpocBemieHus Poccuiickoi
Oenepannu 1o [Ipukasy Munnpocsemenus Poccun ot 23.12.2020 Ne766,00I1 HOO, OOIT OO0, OOII COO onobpennbix PenepalibHbIM
HayuHo-MeToMuecKuM COBETOM O y4eOHUKaM;

ITpumepHas aBTopckas nporpamma «Anredpa 8» aprop A.I.Mep3iusk, B.b.Ilosonckuii, M.C.AAxup, MockBa, M3natensckuii neHtp «Benrana-rpag»
2018 roa.

e VYcra MBOY COIII Ne3 r. JloHerika;

e OcHoBHas 00pa3zoBaTeNbHas MIPOrpaMMa 0CHOBHOTO o01iero oopazoBanuss MBOY COIL Ne3 r. Jlonernka



o [losokeHUE 0 CTPYKTYpE, MOPSIKE pa3pabOTKU U YTBEPIKICHUH PabOUYUX MpOorpaMM y4eOHBIX MPEIMETOB (KypCOB) MEIaroroB B MyHUITUIATLHOM
OFODKETHOM 00111€00pa30BaTEIIEHOM YUPEXKICHUU CpeHeH 0011eoopa3oBaTebHOM mKojae Ne 3 MyHUIIUTATLHOTO 00pa3oBaHus «ropoa JloHek»;

e Kanennapusiii yueOusiii rpadux MBOY COL Ne3 r./lonenka

o VuebOnsiii Tuian MBOY COIII Ne3 r. Jlonenka Ha 2022- 2023 yueOHBIN TO/I.

YMK: «Aareopa 8 kiaacc», aprop A.I.Mep3ask, B.b.Ilonouckuii, M.C.SAxkup, MockBa, U3narenbckuii uentp «Benrana-rpag» 2018 rog.

Hetn ¢ 3agepxkkoit mcuxuueckoro paszButusi (3IIP) mpencramistor coboit Hanbosiee MHOTOYHCIECHHYIO KAaTETOPUIO CPEeId JeTeld C OTpaHUYeHHBIMU
BO3MOXHOCTSIMU 370pPOBbsl, KOTOpblE TPEOYIOT CO3JaHus JUIsi HUX 0coObIXx oOpasoBa  JlaHHas mporpamma ONIpENeNseT COAEepKaHHUEe U OpraHu3allUuio
BOCITUTATENbHO-00pazoBaTebHOTO Mpolecca g pedénka ¢ 3[IP m HanpaBieHa Ha co3gaHHMe B YUPEXKIACHUM CHELUAIbHBIX YCIOBUH BOCIUTAHUS U
oOyueHusi, MO3BOJIAIOIINE YYUTHIBATH OCOOble 0OpazoBaTelbHbIE NOTPEOHOCTH peOEHKa TMOCPEACTBOM HWHAMBUAyanu3zauuu U JauddepeHnmannu
oOpazoBaTenpHOro mponecca. Ilpu BocmuTanuu u oOydenun ped€uka c 3[IP cymectByer psag mpobsieM, OOYCIOBIEHHBIX TCUXO(QHU3NUYECKUMHU
OCOOEHHOCTSIMU: HapyIIeHHE MO3HABATENbHOMN NESATENIbHOCTH, HEYCTOMYMBOE BHHMAaHUE, CHM)KEHHE MBICIUTENBHBIX ONEpalnii, 0CialleHHOe yJiepKaHue
3alOMUHaHUS UHPOPMAIIUK, HU3KUI YPOBEHb MOTHBAIINH, c1adas SMOLIMOHAIbHAS YCTONUYHUBOCTh, PACCTPOIICTBO CAMOKOHTPOJIS, arpECCUBHOE TIOBE/ICHHE.

Bo3nukaer oObekTHBHAs MOTPEOHOCTh B CIEUMAIbHON OpraHU3alui 00pa30BaTENLHOTO IMPOCTPAHCTBA, KOTOPOE IMO3BOJSET OOECHEeUUTh TAKOMY
pebEHKY Bce HEOOXOMMbIE YCIOBUS AJISi OCBOEHUS aJallTUPOBAHHOMN MPOTrpamMMBbl

(HaFHHHHO-ﬂeﬁCTBeHHBIﬁ XapaKTep COACPKAHHA 06p830BaHH$I; YIIPOIICHUE CHUCTEMBI y‘IC6HO'H03HaBaTeHBHHX 3a1a4, peuiacMbIX B IIPOLECCE
O6pa3OBaHI/I5{; AKTHUBHOC UCIIOJIb30BAaHUEC I/IH(bOpMaHI/IOHHBIX H UT'POBBIX TCXHOHOFHﬁ)

[{ens peanuzanuu APIT oO6yuaronuxcs ¢ 3I1P — obecnieuenue BoinonHeHus: TpedboBanmii ®I'OC obyuaromuxcs ¢ OB3 mocpencTBoM co3aHust YCIOBHI
JUIS. MAKCUMAJILHOTO YIOBIIETBOPEHUSI 0COOBIX 00pa3oBaTeIbHbBIX MOTpedHOCTEel oO0yyatomuxcs ¢ 3[1P, obecreunBaronmx ycBoeHne UMH COIUAILHOTO U
KynbTypHOro omnbita. OOyuatomiuecs ¢ 3I1P nomyquT o6pa3oBaHue B COOTBETCTBUM C IIAHHUPYEMBIMH pe3ylIbTaTaMU aIaliTUPOBAHHOM MPOTPAMMBI.

O,Z[HI/IM W3 BaKHEHIITNX IIPUHIUIIOB B O6y‘IeHI/II/I neTelt ¢ OB3 sBisercs IMPUHIOUIT HA'JIIIHOCTH. Hpex(ne BCCro, OH mpeaAnojaracT moCTpoCHue y‘IC6HOFO
nmpomnecca € OHOpOfI Ha KOHKPCTHBIC TPEAMCETHI, 06pa31>1 )51 ZLCP'ICTBI/ISI, HEMTOCPECACTBCHHO BOCIIPUHUMACMBIC UMU.

He MeHee BakeH U MOTHBAIlMUOHHBIM MOMEHT B O6y‘IeHI/II/I. ]_ICT}IM C HApYHICHUSAMH PA3BUTHA CIIOKHO BBIYYUTH U IOHATH TAKUC a6CTpaKTHLIe IIOHATHA,
KakK ((HH(bOpM&I.[PIH», KAITOPUTMD. HOBTOMy 06yquI/Ie AOJDKHO IIPOXOOWUTH B (bopMe HUI'pBI, I'I€ HA OCHOBC CHTy&I.[HfI, OJIM3KUX U TOHSITHBIX IIKOJIbHUKY,
paccMaTpruBarOTC OCHOBHBIC TIOHSATHUA. Baxuno pate pe6eHKy HC Ha3BaAHHWC TOI'O HMJIM HMHOI'O ABJICHHUA, a C(I)OpMI/IpOBaTI) IIOHHUMaHHueC I/IH(I)OpMaI_II/IOHHBIX
IIponeCcCoOB U CBOICTB I/IH(I)OpMaI_II/II/I 1 HAYYUTD MMOJIb30BATHCA MMOJYYCHHBIMU 3HAHUSIMU B MIOBCEAHEBHOM JIeSITEIILHOCTH.

IIponecc oOyuenus B mkode aereit ¢ OB3 BoinonHseT 00pa3oBaTeNbHYIO, BOCIUTATEIBHYIO U PA3BUBAIOLIYIO (DYHKIIMH.



Hapsiny ¢ 9TuM crieayeT BBIACTUTD U CIICHU(PHUECKYI0 — KOPPEKIMOHHYI0 QyHKIUIO. Peanuzanus stux ¢yHKIuil o6ecreynBaeT KOMIUIEKCHBIM MOAX0M K
nporeccy GopMHUPOBaHUS BCECTOPOHHE Pa3BUTOMN JIMYHOCTH.

[lenpt0 KOPPEKIMOHHO — BOCHHTATENbHOW palboThl ¢ neTbMu W monapocTkamu ¢ OB3 sBisercss mx counmanbHas afanTaius, TPYAOYCTPOHCTBO U
JajbHENIIee IPUCIIOCOOIEHUE K YCIIOBUSIM JKHU3HU B TEX CIIydasiX, KOTJ1a OHU ObIBAIOT BKJIFOUEHBI B OKPYKAIOIIYIO X COLUAIBHYIO CPELY.

Menn:

N3yuenue anredpsl B 8 K1acce HAPaBJIEHO Ha TOCTUIKEHUE CIEAYIOIUX LENIeH:

— OBJIAJICHHUC CHCTEMOM MaTeMaTHYECKUX 3HAHUN U YMGHI/II\/JI, HCO6XOI[I/IMI>IX AJId IPUMCHCHUS B HpaKTI/I‘-IeCKOI\/'I ACATCIIBHOCTHU, U3YUCHUA CMCKHBIX
AUCHUILIINH, IMTPOA0JIKCHUA 06pa3013aH1/1;1;

— HHTCIUICKTYAJIbHOC Pa3BUTHUC, q)OpMI/IpOBaHI/Ie Ka4yeCTB JIMYHOCTH, H€O6XO)II/IMI:IX YCIJIOBCKY JIA HOHHOHGHHOfI JKU3HU B COBPEMCHHOM 06HI€CTB€:
SCHOCTb U TOYHOCTBb MBICJI, KPUTUYHOCTH MBIIIJICHUSA, HHTYULUS, JIOTUYCCKOC MBIIIJIICHHUEC, DJICMCHTbLI aHFOpHTMHqCCKOﬁ KYJbTYPBbI, IPOCTPAHCTBCHHBIX
MIpPE/ICTaBICHHH, CIOCOOHOCTh K TPEOJA0IEHHUIO TPYJHOCTEN;

- CbOpMI/IpOBaHI/Ie HpC}ICTaBJ'IeHI/Iﬁ 00 HNIOCAX U METOJaX MaTEMAaTUKN KaK YHUBEPCAJIbHOI'O sA3bIKa HAYKH U TCXHHUKHU, CPEACTBA MOACTIUPOBAHUSA SIBJI €HUN U
IIPOLIECCOB,;

— BOCIIUTAHUC KYJIbTYpPhI JIUYHOCTHU, OTHOIICHUA K MATCMATHKE KaK K YaCTU O6H16‘ICJIOB€‘I€CKOI>'I KyJIbTYpbl, HOHUMAaHUC 3HAYUMOCTH MAaTCMAaTHUKU OJIA
Hay4YHO-TEXHHUYECKOI0 IIporpecca.

3agaum:
B X0JI¢ M3yYEHUH Kypca anreOphl B § kilacce Ha 6a30BOM YpPOBHE PEIIAIOTCS 3a/1avu:

— HOpPOAOJIKHUTH pa3BUBATh IIPEACTABIICHHE O YHCIC W POJIHA BBIYMCIICHHH B 4YeJIOBEUECKOM IMPAKTHUKE, COBCPIHICHCTBOBATH  IMPAKTUYCCKUC HABBIKH
BBIIIOJITHEHHUA YCTHBIX, IMCbMCHHBIX, HHCTPYMCHTAJIbHBIX BI)I‘IPICJICHHI;'I, pa3BUTHUE BBIYHCITUTEIILHOM KYJIbTYPBI,

— TPOJOJDKUTH U3YYEHHE CBOWCTB 3JIEMEHTAPHBIX (QYHKIUH, HAYYUTHCS UCIHOJB30BaTh (DYHKIIMOHATBHO-TpadUUeCKUe MPEACTaBICHUS IS ONMUCAHUS U
aHaJlM3a peabHbIX 3aBUCHMOCTEN;

— TOJYy4YUTh NPEJCTABICHUE O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIbHOM MHUPE U O PA3IUYHBIX CIOC00aX MX U3y4YeHHsI, 00 0COOCHHOCTSIX BBIBOJOB U
MIPOTHO30B;

— Ppa3BUBATh JOTHYECKOE MBIIIJICHUS U PEYb, YYUTh JTOTMYECKH 0OOCHOBBIBATH CYKJICHHUS, IPOBOJAUTH HECIOKHBIE CUCTEMATU3AINH, TPUBOIUTH TPUMEPHI,
HCI0JIb30BATh PA3IMYHbBIC S3bIKU MATEMATHKU (CIOBECHBIN, CHMBOIMYECKUHN, TpadUUECKHil) Ui apryMEeHTalluU U JI0Ka3aTeIbCTBA;

— ¢dopMupoBaHHE TPEICTABICHUS OO0 M3y4aeMbIX MOHATHSIX M METOJaX KaK BaKHEHIIMX CpPEACTBaX MAaTeMaTHYeCKOTO MOJEIHPOBAHUS pPEalbHBIX
MIPOLIECCOB U SIBJICHUM.

Mecto npeamera B (peiepajibHOM 0a3MCHOM Y4EOHOM ILJIaAHE



CornacHo ¢enepaapbHOMY 06a3ucHOMY ydyeOHOMY IUTaHy AJIsl 00pa3oBaTeNbHBIX yupexxaeHuil Poccuiickoit @enepannu Ha n3ydeHue anreOpsl B 8 Kiacce
otBoguTcst 105 TOMOBBIX yaca W3 pacdera 3 yaca B HENENIO. B COOTBETCTBHM C MPOU3BOJICTBEHHBIM KalleHAapeM Ha 2022 — 2023 yueOnblii Tog Oymer
nposeaeno 102 gaca. [Iporpamma OyneT BEIIOTHEHA TOTHOCTBIO.

Conep:xkanue Kypca ajareopsl B 8 kiacce
Iloemopenue yueonozo mamepuana 3a 7 knacc (4 uwaca)
Payuonansusie sviparcenus (40 uacos)

Pannonaneubie 1po6u. OCHOBHOE CBOMCTBO palMOHaNbHOHM pobu. CrokeHHe U BhIYUTaHHE pallMOHAIbHBIX JIpoOei ¢ 0JMHAKOBBIMHU 3HAMEHATEISIMHU.
CrnosxeHre U BhIUMTAaHUE pallMOHAIbHBIX APOOel ¢ pa3HbIMU 3HAMEHATEISIMU. Y MHOKEHUE U JIEJICHHE pallMOHANbHBIX ApoOeil. Bo3BeneHue pannoHaabHOM
npobu B creneHb. ToxaecTBeHHbIE TpeoOpa30BaHusl PAllMOHAIBHBIX BbIpakeHUI. PaBHOCHIIBbHBIE ypaBHEHUs. PanonanbHble ypaBHeHUS. CTeneHb ¢ 1eIbIM

y k.
OTpHUIIATENLHBIM TIOKa3aTesieM. CBOMCTBA CTENEHU C IeJIbIM MoKa3aTesneM. OyHkius Y = — U e€ rpaduk.
X

Keaopamuvie xopnu. /leiicmeumensnvie uucna (25 uacos) ®ynxims y = x> u eé rpadux .Kpaapatnsie kopHH. ApudMeTHdecKuii KBaApaTHBIH KOPEHb.
MHosxectBo U ero snemeHTsl. [loamHoxkecTBo. Onepauuu Haja MHOXecTBaMH. YucioBele MHOXecTBa. CBOMCTBA apu(METHUECKOrO KBaJpPaTHOTO KOPHS.

ToxiecTBEHHBIE IPEOOPA3OBAHNS BRIPAKEHHH, COIEPKAIINX KBaJApaTHbe KOpHH. DYHKIHUA Y = +/X U €& rpaduk.

Keaopammnuwie ypasnenusa (26 wacos)KagpatHeie ypaBHEHHs. PellleHHe HEMOJHBIX KBaJpaTHBIX ypaBHeHUH. DopMyia KOpHEH KBAaJpaTHOTO YpaBHEHMSI.
Teopema Buera. KBagparusiii TpéxwieH. Pelienue ypaBHEHUN, CBOASIINXCA K KBaJPAaTHBIM ypaBHEHUAM. PaninoHanbHble YpaBHEHUS] KaK MAaTEMATHUYECKUE
MOJIENU pealbHbIX CUTyalluH.

Iloemopenue u cucmemamuszayus yueono2o mamepuana (7 uacos)

(3 yaca B Henenmo, Bcero 102 vaca)

Howmep XapaKTepucTUKAa OCHOBHBIX BU/IOB JIESITEJIbHOCTH
Conep:xanue y4eOHOT0
naparpadga MarepuaJia Koyin4uecTBO | Yyenuka (Ha ypoBHe y4eOHBIX el CTBHIA)
4acoB
IloBTOpenue kypca 7 kiacca (4 yaca)
IToBTOpEHUE 4 OBnaneHne ymMmeHreM 0000IIEHUS U CUCTEMAaTH3AI[MH 3HAHUH, YIaIiXCcs TT0 OCHOBHBIM TeMaM

Kypca anredpsl 7 Ki1acca




T'naea 1

PauunonaiabHble Boipa:keHusi (40 yacoB)

Paunonansubie 1podu

OcHOBHOE CBOICTBO
palnoHaIbHOU Jpodu

CnoskeHne 1 BEIYATAaHUE
paloHaIbHBIX JIpo0eii ¢
OJIMHAKOBBIMU
3HAMEHATEISIMH

CI10’kKe€HHE U BEIYUTAHUE
paInMoHaIBHBIX ApOo0eit
C pa3HBIMHU 3HAMEHATEIISIMH

KonTpoabHast padora Ne 1

VYMHOXEHHUE U IeJICHUE
paIroHaIBHBIX APOOCH.
Bo3Benenue paunoHanibHOM
IpoOH B CTEIICHb

ToxnecTBeHHbIE
npeoOpa3oBaHus
paIMOHATIBbHBIX BBIPAKECHUI

KonTpoabnasi padora Ne 2

PaBHOCUIIBHBIE YpaBHCHUH.
PanunonansHbIC YpaBHCHUA

Crenelsb ¢ LEIbIM
OTpHUIATENLHBIM MMOKa3aTeneM|

Pacnosnasams 1enple paliioHaIbHbIE BBIPAXKEHUS, IPOOHBIE PALIMOHAJIBHBIE BHIPAYKEHUS,
IIPUBOJAUTH IIPUMEPBI TAKUX BBIPAKECHUM.

Dopmynuposamy.:

onpeoeneHus. paliOHAIILHOTO BbIPAXKEHUS, JOMYCTUMbIX 3HAUEHUHN IIEPEMEHHOM,
TOKJIECTBEHHO PaBHBIX BBIPKEHUM, TOXKAECTBA, PABHOCUIIbHBIX YPABHEHUH,
PalMOHATILHOTO YPAaBHEHUS, CTENIEHH C HYJIEBBIM IOKa3aTeeM, CTEIIEHH C LIE€TIbIM
OTpULIATENIbHBIM MOKa3aTelleM, CTAaHJapTHOTO BUAA YKMCIa, 0OpaTHOMN
IPONOPLUOHAIBHOCTH;

ceoticmea: OCHOBHOE CBOMCTBO pallMOHaIbHON ApOOU, CBOMCTBA CTENEHU C LIEIbIM
k

nokasaresieM, ypaBHEeHUH, QyHKINUN x;

npasuna: CIOXKEHWs, BRIYUTaHUS, YMHOXEHUS, AeTIeHUs TpoOeii, BO3BEACHHS ApoOH B
CTEICHB;

ycno6ue paBeHCTBA IpOOH HYIIIO.
Jloka3zvléamsb CBONCTBA CTETIEHU C LIETBIM [TOKA3aTEIEM.
Onucvleams Tpa@uUeCcKUil METOI PEIICHHUS YPABHEHHUM C OJTHOM MEPEeMEHHOM.

Ipumernsimb OCHOBHOE CBOWCTBO PALIMOHATIBHOM IPOOU TSI COKpAIIICHHSI
u nipeoOpazoBanus npodeii. [IpuBoauTh 1podu K HOBOMY (00IIEMY) 3HAMEHATEJTIO.

Haxoauts cymmy, pa3HOCTb, MPOU3BECHHE U YacTHOE ApoOeii. BhIMOoIHTH
TOKJIECTBEHHBIEC TPEOOPa30BaHUs PALMOHAIBHBIX BHIPAKEHUI.

Pewams ypaBHEeHUs ¢ IEPEeMEHHON B 3HAMeHaTese ApoOu.
IIpumensamsb cBOWCTBA CTETICHHU C IIEJIBIM ITOKa3aTeseM s IpeoOpa3oBaHuUs BIPAKCHUI.

3anucvieams 4uca B CTaHAApTHOM BUC.

=

Bvinonnsams NocTpoeHUe U uTeHue rpaduka GyHKIUN




9 CBOJICTBA CTEIEHU C 1[EJIBIM 5
oKazaTeyeM
10 4
y=—
OyHKIMSA X
u e€ rpadux
KonTpouabHnas padora Ne 3 1
TI'naea 2
KBaaparubie kopuu. JlelictBuTebHbIe yncaa (25 yacoB)
11 DyHKIHS Y = X2 3 Onucvleams. IOHIATHE MHOYKECTBA, SJIEMEHTAa MHOXKECTBA, CITIOCOOBI 33/TaHNsI MHOKECTB;
u eé rpaduk MHOECTBO HATYPAJIbHBIX YHCEJ, MHOKECTBO IIEJIBIX YHCENI, MHOYKECTBO PAIlMOHAIBHBIX
YUCEJ, MHOYKECTBO JCHCTBUTEIBHBIX YHCEN U CBSI3U MEXKYy S TUMHU YUCIOBBIMH
12 KBazpaTHbIe KOPHH. 3 MHOECTBAMHU; CBSI3b MEKTy OECKOHEUHBIMU JECATUIHBIMH IPOOSIMH U pallMOHATHHBIMH,
ApmbMeTerCKHH MPPALHOHATBHBIMHI YHCIIAMH.
KBaJpaTHBI KOPEHb
Pacnosznasams panmoHalibHbIC U HppallMOHANbHBIC 4ucia. [[puBoIuTE TpUMEpHI
13 MHOKECTBO 1 S0 SIEMEHTD 2 palMoHAIBHBIX YUCENT U UPPAITUOHATIBHBIX YHCETT.
3anucvieamsv ¢ TOMOIIBIO (HOPMYIT CBOMCTBA ACUCTBUHN C JCHCTBUTEILHBIMU YHCIAMH.
14 [ToamHuoxecTBO. Onepanuu 2
Dopmynuposamo:
HaJi MHOYKECTBAMU
onpeodenienus; KBaApaTHOTO KOPHS U3 YKCia, apu(PMETHIECKOTO KBaIpaTHOTO KOPHS U3
15 O 2 4uCa, paBHBIX MHOXKECTB, ITOJIMHOYKECTBA, IIEPECEUYCHUST MHOXKECTB, 00bETUHEHUS
MHOKECTB;
MHO>KECTBA
S _ 2 y=+x
ceoticmea: GyHKIUU Y = X°, apu(hMETUUECKOTO KBAJAPATHOTO KOPHS, (QYHKIIUH .
16 CpoiicTBa apupMeTUYECKOTO 4 .
Jloka3bIBaTh CBOMCTBA apU(PMETUUECKOTO KBAAPATHOTO KOPHS.
KBaJIPAaTHOTO KOPHSI
Cmpoums Tpaduxu KL{Hﬁy:XZHy:\/;.
17 ToknecTBEHHEBIC 5 P pad ym

npeoOpa3oBaHMs BEIPAKEHUH,
CoJIepXkKalIuX KBaJpaTHbIE
KOpHHU

Ilpumensms OHATHE apUPMETUUECKOTO KBAJPATHOT'O KOPHS JIJIsl BHIYMCIICHUS 3HAUCHHH
BBIPAKCHUM.




18 Dk y=+x 3 Ynpowamu Bbipaxkenus, coaepkamue apudMeTHuecKre KBaapaTHsie KopHu. Pemarp
YHKITHS
u e€ rpaduk ypaBHeHus. CpaBHUBATh 3HAYEHUsI BbIpa)KEHUIN. BBINOIHATH IpeoOpa3oBaHUe BbIPaKEHUIN
C IPUMEHEHUEM BBIHECEHUSI MHOKUTEIIS U3-TI0]] 3HaKa KOPHSI, BHECEHUSI MHOYKHTEIIS 0T
KouTposbnas padora Ne 4 1 3HaK KOPHSL. BBIHOJIHfITL 0CBOOO0XK/ICHHE OT UPPALMOHATILHOCTH B 3HAMEHATENe Ipoou,
aHaJIM3 COOTHOIICHUH MEX/Ty YHCIOBBIMA MHOKECTBAMU M UX JIIEMEHTAMHU
I'nasa 3
KBaaparuble ypaBHenus 26 (4acoB)
19 KBanpaTtHbie ypaBHEHUSI. 3 Pacnosnasams v NpUBOIUTH IPAMEPHI KBAAPATHBIX YPABHEHUN PAa3TUYHBIX BHJIOB
Pemrenne HemoHBIX (TIOJTHBIX, HETIOJTHBIX, IPUBEEHHBIX ), KBAJJPATHBIX TPEXUICHOB.
KBaJPaTHBIX YPaBHEHU o
Onucvlieams B 001IIEM BHJIE pEIICHUE HETIOJIHBIX KBAaIPATHBIX YPaBHEHHIA.
20 dopmya KopHeH 4 Dopmynuposams:
KBaJIPaTHOTO ypaBHEHUS onpedeneHus. ypaBHEHHUs TIEPBOW CTETICHH, KBAIPaTHOTO YPaBHEHHUST; KBaJPATHOTO
TpEXUIeHa, TMCKPUMHUHAHTA KBaJPaTHOTO YPABHEHUS M KBAIPATHOTO TPEXUWICHA, KOPHS
21 Teopema Buera 3 KBaJIpaTHOTO TpEXusieHa; OMKBaAPaTHOTO YPaBHEHUS;
ceoticmea KBaJIpaTHOTO TPEXUJICHA;
KonTpoabHas padora Ne 5 1 P P ’
meopemy Buera u obpaTHyro €if Teopemy.
22 KBanparupiii TpéxneH 3 3anucvieame U 10Ka3bBaTh GOPMYITy KOPHEH KBaIpaTHOro ypaBHeHus. Mccaenosars
KOJIMYECTBO KOPHEH KBaJpaTHOTO YpaBHEHHUS B 3aBUCMMOCTH OT 3HAKa €ro
23 Pewrenne ypaBHeHui, 5 JTUCKPUMHUHAHTA.
CBOJSIILIMXCS K KBAJPaTHBIM
YPABHEHHAM Jlokazvieams meopemol: Buera (mpsimMyto U oOpaTHYI0), O pa3ioKeHUU KBAJIPATHOTO
TpEéXusieHa Ha MHOXUTEIH, O CBOMCTBE KBaAPATHOTO TPEXUIIEHA C OTPULIATEIHHBIM
JTUCKPUMHUHAHTOM.
24 PanmonansHbie ypaBHEHUS 6
KaK MaTeMaTHYECKHUE MO IS Onucwieams Ha IMpuMepax METo A 3aMCHBI HCpCMCHHOfI JJI pCIICHU A ypaBHeHHﬁ.
PeAllbHbIX CUTyaliH Haxooums KOpHU KBaJIpaTHBIX YpPaBHEHUN pa3nuuHbIX BUIOB. [Ipumensats Teopemy Buera
U 00paTHYI0 el TeopeMy. BBINOIHATH pa3iioskeHre KBaJpaTHOrO TpEXUIeHa Ha
KonTpoaruas padora Ne 6 1 MHOXHTEIN. HaxoquTh KOpHU YpaBHEHUH, KOTOPBIE CBOASATCS K KBaJpaTHBIM
MaTeMaTHYECKUMHU MOJIEISIMU PeabHbIX CUTYalui
IToBTOpPEHUE U cUCTEMATH3ALUS
y4eOHOro MaTepuaJa 7




YnupakHeHus 71 TOBTOPSHHSI Kypca 6
8 kiacca

KonTpouabHnas padora Ne 7 1

JIMYHOCTHBIE, MeTaNpeIMETHBIE H IPEAMETHbIE Pe3VJIbTAThl 0CBOCHHSI COAEPKAHUS KVpCa aJIredphl:

N3yuenue anreOpsl MO JaHHOW TPOrpaMMe CIOCOOCTBYET (OPMHUPOBAHUIO y YUAIIUXCS JIMUHOCTHBIX, METANPEIMETHBIX W TPEIAMETHBIX pPe3yIbTaTOB
00y4eHMsI, COOTBETCTBYIOIIUX TpeOOBaHUSIM (eJepaTbHOTO TOCYAAPCTBEHHOTO 00pa30BaTeIbHOTO CTaHapTa OCHOBHOTO 00Opa30BaHuUs:

Jluunocmmusie pe3yibmamaol.’

e BocnuraHne poCCUICKON IPakJaHCKOW MJICHTUYHOCTH: NMATPUOTU3MA, YBaXKeHNs K OTedecTBy, OCO3HAHU BKJIaJa OTEYECTBEHHBIX YUEHBIX B
pa3BUTHE MUPOBOU HAYKH;

e OTBETCTBEHHOE OTHOIIEHUE K YYEHHIO, TOTOBHOCTb M CIIOCOOHOCTh OOYYalOIIMUXCS K CaMOpPa3BUTUIO M CaMOOOpPa30BaHMIO Ha OCHOBE
MOTHBAINH K OOY4EHHUIO U TIO3HAHUIO;

e (Oco3HaHHBIN BBIOOP W MOCTPOSHUE NATbHEHIICH WHAMBUIAYATLHON TpaeKTOpHH 00pa3oBaHUs Ha 0a3e OPUEHTHUPOBKH B MUpPE Mpodeccuil u
po(hecCHOHATBHBIX MPEAMOYTECHUN ¢ YYETOM YCTOWUYMBBIX MIO3HABATEILHBIX HHTEPECOB, a TAK)KE Ha OCHOBE (DOPMHUPOBAHUS YBAKUTEIHHOTO
OTHOIIEHHUS K TPYLy, Pa3BUTHE OTIbITA y4acTHsl B CONUAIBEHO 3HAYMMOM TPY/IE;

e VYMeHHe KOHTPOJIUPOBATh MPOIECC U PE3yIbTaT yueOHON M MAaTEMaTHYCCKOH IeITEIbHOCTH;

e KpuTHYHOCTH MBILUICHUS, THUIIMATUBA, HAXOAYUBOCTh, aKTUBHOCTh MPU PELHICHUH MaTeMaTUYECKUX 3a/au.
Memanpeomemusie pe3yibmamai:

e VYMeHHE CaMOCTOSTEIIHFHO OIIPCACIIATH LCJIIN CBOCTO O6y‘ICHI/I$I, CTaBUTh U (bOpMy.]'II/IpOBaTI) JIIA ce0s HOBBIE 3aJa4u B yqé6e, Pa3BHUBATb
MOTHUBbBI U HHTCPCChI CBOCH ITO3HABATCIbHOM JCATCIIBHOCTH,

e VYMeEHHE COOTHOCUTh CBOH HeﬁCTBHH C IUIAHUPYEMBIMH PpE3YJIbTaTaMU, OCYHICCTBIISITb KOHTPOJIb CBOEH JeATEILHOCTH B mpouecce
AOCTHUIKCHUS pPE3YJIbTaTad, ONPCACIIATH CII0COOBI ﬂeﬁCTBHﬁ B paMKax IMMPCIIOKCHHBIX YCJIOBI/Iﬁ n TpC6OBaHI/II71, KOPPCKTHPOBATb CBOH
JIEUCTBUS B COOTBETCTBUU C I/I3M6H$II-OH_IGI71051 chyauHeﬁ;

e VYMeHue onpeaesaTh MOHATHSA, CO3/1aBaTh 0000IIEHNUs, YCTAHABIMBATh aHAJIOTUHU, KJIacCU(PUIUPOBATh, CAMOCTOSITENILHO BEIOUPATH OCHOBAHMS
U KpUTEPUH ISl KiIacCU(PUKALINY;

e Pa3BuTHe KOMIETEHTHOCTH B 00JIACTH MCIIOJIb30BAHUS I/IH(I)OpMaI_II/IOHHO-KOMMYHI/IKaHI/IOHHLIX TCXHOHOFHﬁ;
e VYMeHHe BUACTh MaTEMaTUYICCKYIO 3ala4y B KOHTCKCTC HpO6J’ICMHOfI CUTyallun B APYIrux JUCHUIITIMHAX, B Oprmanmeﬁ KHN3HH,

e VYMEHHE HaXxOJUTh B Pa3JIMYHBIX UCTOYHHUKAX I/IH(bOpMaI_[I/IIO, HCO6XOIII/IMYIO IJI pCIICHUA MAaTEMATHYCCKUX HpOGJ’ICM, " MMPEACTABJIATDH et B
MMOHATHOM (bopMe, IMPpUHUMATh PCHICHUC B YCIIOBHUAX HETIOJIHOM MIIH M30BITOUHOM , TOYHOM WU BepOHTHOCTHOﬁ I/IH(I)OpMaI_II/II/I



e VMeHue BbIIBUT'ATh TUIIOTC3bI IPU PCIICHUUN 3a/]la4, IOHUMATh HGOGXOZ[I/IMOCTB HX IIPOBCPKMU.

IIpeomemnvie pesynibmamaol:

Oco3HaHue 3HAUCHHUS MAaTCMATUKHU JJIA HOBCGI[HGBHOﬁ KU3HHU YCIIOBCKA,

[IpencraBnenne o MaTeMaTH4ecKoil Hayke Kak cepe MaTeMaTHYecKOl NesITeIbHOCTH, 00 3Tanax e€ pa3BUTHs, O e€ 3HAaUMMOCTH IS
Pa3BUTHUS IUBUIN3AIIH;

PazBurue YMCHI/Iﬁ pa6OTaTI) C y‘I€6HI)IM MaTEMaTU4YCCKUM TCKCTOM, TOYHO U I'paMOTHO BBIPpAXAaTb CBOWU MBICIU C NPHUMCHCHHEM
MaTeMaTHIeCKOMN TEPMHUHOJIOTUN U CUMBOJIUKH, ITIPOBOAWUTDH KJ'IaCCI/I(bI/IKaIII/II/I, JIOTHYCCKHUC 060CHOBaHI/I$I;

BJ'IaI[eHI/Ie 6330BI)IM HOHSTUHHBIM afnmnaparoM Mo OCHOBHBIM pa3aciiaM COACPKAHUA, CUCTCMATHUYCCKUEC 3HAHHA O (1)YHKIII/I$[X n Uux
CBOMCTBAX;

@opmMbl OpraHu3anuy yuedHoro npouecca:

(dbpoHTaANBHAS, UHIUBUIyadIbHAs, TPYNIOBAs, MapHas, Oecena, pacckas, Jekmus, muddepeHnnpoBaHHbIe 3a/1aHUsI, B3aUMOIPOBEPKA, MPAKTHIECKas
pabota, camocTosTeIbHas paboTa.

DopMbl KOHTPOJIS:

TEKYIIUI U UTOTOBBIA KOHTPOJIb, TECT, 3a4€T, MATEMAaTHUYECKUN TUKTAHT, CAMOKOHTPOJIb, B3AUMOKOHTPOJIb.
JlocTkeHuIo 11eseit mporpaMMbl 0O0ydeHus OyAeT crmocoOCTBOBATh

UCNOJIb306AHUE COBPEMEHHBIX UHHOBAUUOHHBIX MEXHOI02UTL:

-Texnonozusn yposnegoit oughgpepenyuayuu ooyuenusn

- Texnonozus npoonemno-pazeusarouiezo 00yueHus

- 300posve-coepecarouiue mexHoao02uu

- Texnonozuu compyonuuecmea

- Ungpopmayuonnvie mexnonozuu.

OcHogHble munbvt yqeﬁnbtx 3anamuil:

YPOK M3Yy4€HHUsI HOBOTO yueOHOIo Marepuaia;

YPOK 3aKpEeIUICeHUs U MPUMEHEHMsI 3HaHUI;

YPOK 0000111a10111er0 HOBTOPEHHSI U CUCTEMaTH3alluy 3HaHUH;
YPOK KOHTPOJISl 3HAHUWA U YMEHUH.

OCHOBHBIM THIIOM YpOKa SABJISICTCSA KOM6HHHpOB€lHHLIfI.
Htoropas arrecranus npeayCcMaTpmuBacT KOHTPOJIbHYIO pa60Ty.

Il1aaupyvembie pe3yabTaThl 00VUeHHS ajareope B 8 kiacce

B pPe3yJIbTaTe N3Y4CHUs KypCa BBIITYCKHUK HAY4YHUTCH.

—  HCIIOJIb30BAaThb MAaTCMaTUYCCKUC (bOpMyJ'IBI, YpaBHCHHA U HCPABCHCTBA,



IIPUMEHATH IIPUMEPBI U1 PELIECHUs MAaTEMAaTUYECKUX U IIPAKTUYECKUX 3a/1a4;

KaK MaTeMaTU4YECKU OTpeieieHHbIe (DYHKIIMU MOTYT OIUCHIBATh pealibHbIE 3aBUCUMOCTH, IPUBOJUTH TPUMEPHI TAKOTO ONUCAHUS;

KaK MOTPEOHOCTH MPAKTUKHU MPUBEIIN MAaTEMAaTHYECKYIO HAYKy K HEOOXOMMOCTH PACUIMPEHUS TOHATHUS YUCIIA;

BEPOSATHOCTHBIN XapaKTEP MHOTUX 3aKOHOMEPHOCTEH OKPYKAIOIIETO MUPA;

IIPUMEPBI CTATUCTHYECKUX 3aKOHOMEPHOCTEH U BBIBOJIOB;

CMBICT MI€aIU3al1H, I03BOJISIIOIIEH peliaTh 3ajaul peaibHOM 1eHCTBUTEIBHOCTH MaTEMAaTUYECKUMHI METOJAMMU, TPUMEPHI OIIMOO0K, BO3HUKAIOIINX IPU
HJICANN3aLHH.

Ioy4uT BO3MOKHOCTD:
COCTaBJIATH OYKBEHHBIE BBIPDAKCHHS U (POPMYIIBI 11O YCIOBHUAM 337134,

OCYILIECTBIISTh B BRIPAKCHUAX M (JOPMYJIaX YUCIOBBIC TIOJICTAHOBKH H BBIIIOJIHATH COOTBETCTBYIOIINE BBIYUCIICHHUS, OCYIIECTBIIATH TOJICTAHOBKY O HOTO
BBIPAXKEHUS B IPYTO€, BBIpAXKATh U3 (GOPMYIT OJIHY MEPEMEHHYIO Yepe3 OCTaIbHBIC,

BBITIOJTHATH OCHOBHBIE JIEUCTBHS CO CTETICHSIMHU C LETBIMU MOKa3aTeIsIMU, C MHOTOWICHAMH U C alreOpandyecKuMu IpoOsSMH; BBITIOJHATD Pa3JIOKEHUE
MHOTOYJIEHOB HA MHOKUTEIIH;

BBITIOJTHATH TOXKJIECTBEHHBIE TTPEOOPA30BaHNUS PAIMOHAIBHBIX BBIPAKEHUH;

MPUMEHSATHh CBOMCTBA apH(PMETUUYECKUX KBAIPATHBIX KOPHEW I BHIYMCICHUS 3HAUYCHUNW M MPeoOpa3oBaHUN UYMCIOBBIX BBIPAKEHUU, COJEPIKAIINX
KBaJpaTHBIE KOPHU;

pemaTh JIMHEWHbIe, KBaJpaTHbIE YpaBHEHUS W PAIIMOHAJIbHBIC YPaBHEHUS, CBOJSIIMECS K HUM, CUCTEMBI JIBYX JUHEHWHBIX YpaBHEHUW W HECIIOXKHBIC
HETMHEHHBIC CHCTEMBbI;

pelaTth JIMHEHbIE HEPABEHCTBA C OJJHON MEPEMEHHOM U UX CUCTEMBI;

pelmarb TEKCTOBbIE 3a/layM anreOpanyeckuM METOJIOM, HHTEPIpPEeTUPOBATh MOJYYEHHBIH pe3yibTaT, MPOBOIUTH OTOOP pELIeHHH, HCXOAs U3
(hopMyTUPOBKH 3a7a4H;

n300pakaTh YKMCIIa TOYKaMHU Ha KOOPJIUHATHOM MPSIMON;

OTIPEeNATh KOOPAUHATHI TOYKH IJIOCKOCTH, CTPOUTH TOUKH C 3a/JaHHBIMHU KOOPJIMHATaMH; U300pakaTh MHOXKECTBO PEIICHUH JIMHEHHOTO HEPaBEHCTBA;
HAXOJHUTh 3HauUeHUs (QYHKIMH, 3alaHHOM Qopmynoii, Tabauie, rpadrukoM Mo ee apryMeHTy; HaXOJUTh 3HAUEHHE apryMeHTa M0 3HaueHUIO (yHKIIHH,
3a/IaHHOM rpauKOM HJIH TaOIUIIeH;

OTIPEIeIIATh CBOMCTBA (QYHKIIMU 1O ee TpaduKy; IPUMEHATh I'padudeckre NpeACcTaBIeHUs IPY PellieHUH YpaBHEHU, CUCTEM, HEPABEHCTB;

) o K
OIHUCHIBATH CBOWCTBA M3ydeHHBIX QYHKIMH (Y = —, y=+/x ), CTPOUTH HX IpaduK;
X

HCIIO0JIB30BATDb HpHOﬁpeTeHHLIe 3HAHUA U YMCHHUS B HpaKTH‘leCKOﬁ AeATECJIbHOCTH U HOBCQIIHCBHOfI KU3HU JJIA:

BBIIIOJIHCHUS paCuCTOB 110 q)OpMy.HaM, COCTaBJICHUA (I)OpMy.]'I, BbIPpAKAOIHUX 3aBUCUMOCTU MEKAY P€AJIbHBIMU BEIIMYNHAMU; HAXOXKICHUA Hy>KHOI71 q)OpMy.]IbI
B CIIPABOYHBLIX MAaTCpHaAJIaX,

MOACIIMPOBAHUA ITPAKTHYCCKHUX CI/ITyaHI/Iﬁ 1 UCCIJICAOBAHUA ITOCTPOCHHBIX MOJIeJ e ¢ UCTIOJIb30BAaHUEM alrapara aﬂre6p1>1;

OIMCAaHUS 3aBUCUMOCTEM MCKAY (1)I/I3I/I‘leCKI/IMI/I BCIIMYMHAMU COOTBETCTBYHOIIIMMU Q)OpMYHaMI/I IIpH UCCICAO0BAHNUN HECIIOKHBIX MTPAKTUYCCKUX CHTyaHHﬁ;
HUHTCpHpCTaAllun Fpa(bI/IKOB PCAIIBbHBIX 3aBHCHUMOCTEN MCXKAY BCINMYNHAMU.

B pezynomame uzyuenus anzeopvl Ha 6a3060m ypogHe YUEHUK O01HCEH 3HANMb

e 3HAYCHHME MaTeMaTHUYECKOM HAYyKU UI PpCIICHUS 3aa4, BOSHUKAOMIUX B TCOPHUU U TTPAKTUKCE,



L] H_II/IpOTy U B TO XK€ BpCMSI OFpaHI/I‘-ICHHOCTB HpI/IMeHeHI/ISI MAaTEMATUYCCKUX METOJI0OB K aHaHI/I3y 1 UCCIICO0BAHUIO HpOI_ICCCOB nu SIBHCHI/Iﬁ B HpHpo,ue n
o01IecTBe

® 3HAYCHHE MPAKTUKU U BOIIPOCOB, BOSHUKAIOIIUX B CaMOi MaTeMaTuke I OPMUPOBAHUS U PA3BUTUS MATEMaTHUECKOW HAYKH;

L] I/ICTOpI/IIO pa3BI/ITI/ISI IIOHATHA YHCJIa, CO3AaHUA MAaTEMAaTHYCCKOTI'O aHaJIn3a, BOSHUKHOBCHHUA U paSBI/ITI/ISI FeOMeTpI/II/I;

® YHHMBEpCAJIbHBIA XapaKTep 3aKOHOB JIOTHKU MaTEMATUYCCKUX PACCY)KICHHM, HX MTPUMEHHUMOCTD BO BCEX 00JIaCTAX YCIOBEUCCKOM MCSITCIBHOCTH.

Honyllum 603MOMCHOCM b

® pacro3HaBaTh HA YEPTEKAX U MOJEIISAX MPOCTPAHCTBEHHBIE ()OPMBI;
® COOTHOCHUTb TPEXMEpHbIE OOBEKTHI C UX OMHCAHUSIMU, U300paKEHUSIMU;
® apPryMEHTHPOBATh CBOU CYXKIEHMS 00 3TOM PACIIOIOKEHUH.

MaremaTudyeckne yMeHUs] U HABbIKH:
BBITIOJIHSTh BBIUUCIEHUS C JCHCTBUTEIHLHBIMU YHCIAMU: peIIaTh ypaBHEHMUs, HEPABEHCTBA, CHCTEMbl YPAaBHEHUN W HEPABEHCTB: peniaTh TEKCTOBBIC
3a/1a4u apuPMETHISCKUM CITOCOOOM, CIIOCOOOM COCTABJICHHUSI W PEIICHHS YPaBHEHUMH;ITPOBOJAUTH MPAKTUUYECKUE PACUETHI; BHITIOJHATH TOYK/ICCTBECHHBIEC
meoOpa3oBaHus PalMOHATBHBIX BBIPAKEHUH; BBIMOJIHATH OMEPAIlMH HAJ MHOXECTBAMHU; HCCIIEIOBATh (YHKIIMH W CTPOUTh HX TpaduKH; pemarh
MPOCTEHIIe KOMOMHATOPHBIC 3a/1aUH.

Kpurepum oueHK# ypoBHSI JOCTHKEHUI 00ydAIOIIUXCSA
OLEHKA YCTHBIX OTBETOB OBYYAIOHIUXCA ITO MATEMATHUKE
OTBeT OLICHNBAETCH 0TMETKOM «5», eCJIM yYeHHK:
e [IOJHO pPACKpPbII COACPIKAHUC MAaTCpHajia B 06”beM€, npeayCMOTPCHHOM HpOFpaMMOﬁ n y‘le6HI/IKOM;
e  M3JIOKUI MaTCpHUaJl 'paMOTHBIM A3BIKOM B onpeneneHHoﬁ JIOTUYECKOU MoCJICA0BATCIIbHOCTHU, TOYHO HCIIOJIB3Yyd MATEMATUYCCKYIHO TCPMHUHOJIOTUIO U
CHUMBOIJIHKY;,
e TIPaBUJIbHO BBIIIOJIHUII pUCYHKHU, YCPTCIKHU, Fpa(l)I/IKI/I, COMMYTCTBYIOIIHUEC OTBCTY,
e TIOKa3all YMCHUC HIUIFOCTPHUPOBATH TCOPECTHYUYCCKHUC ITOJIOKCHUSA KOHKPETHBIMU IpUMCEpaMu, NMPUMCHATbL UX B HOBOH CUTyalluu TIpHU BbIIIOJIHCHHUU
MPAaKTUYCCKOTO 3aJaHUA;

e TPOACMOHCTPUPOBAJI YCBOCHUC PAHCC N3YYCHHLIX COIIYTCTBYHOIIUX BOIIPOCOB, C(l)OpMI/IpOBaHHOCTL n YCTOI\/'ILII/IBOCTB HCIIOJIB3YCMBIX ITPU OTpa6OTKe
YMCHI/Iﬁ 1 HAaBBIKOB,

e OTBEYAJl CAMOCTOSTEIBLHO 0e3 HaBOAAMIUX BOIIPOCOB YUUTCIIA. Bo3MoXHBI 0/1HA - IB€ HETOYHOCTHU IIpU OCBCIICHUN BTOPOCTCIICHHBIX BOIIPOCOB HUJIK B
BBIKJIaAKaX, KOTOPBIC YYCHUK JICTKO UCHIPABUII 11O 3aMCUYAHHUIO YUHUTCIIA.

OtBet OLICHUBAETCSI OTMETKOM «4», €CJIX OH YIOBJICTBOPHAECT B OCHOBHOM TpGGOBaHI/IﬂM Ha OUCHKY «5», HO IMIPH 3TOM UMEET OAMH U3 HEA0CTATKOB:



. B U3JIOKCHHUU JOMYIUICHBI HeOOJIBIINE HpOGeHBI, HC MCKA3UBIINEC MATCMATHYCCKOC COACPIKAHUC OTBCTA,

. AOMYIICHBI OAWH — ABAa HCA0YCTA IPHU OCBCIICHUN OCHOBHOI'O COACPKaHUA OTBCTA, UCIIPABJICHHBIC 110 3aMCYAHUIO YUUTCIIA,

. AOIMYHICHBI omuroOKa nimu 0oJjiee ABYX HCIOYCTOB IIPHU OCBCIICHHUU BTOPOCTCIICHHBIX BOIIPOCOB WJIM B BBIKJIaAKAaX, JICTKO UCIIPABJICHHBIC 110 3aMCYaH IO
YUHTEIIS.

OtMmeTKa «3» CTAaBUTCH B CJIEIYIOIUX CIAydasx:

e HENOJIHO WJIM HEIOCIEJOBATEIbHO PACKPBITO COJep)KaHHe MaTepuala, HO MoKa3aHo ollee MOHMMaHUe BOIpOCca U MIPOJIEMOHCTPUPOBAHBI YMEHUS,
JNOCTaTOYHBIC I JAIBHEHIIEr0o YCBOCHHUS IMPOrpaMMHOTO Marepuana (ompeaeneHHble «TpeOoBaHMAMHM K MaTeMaTHUYECKOW IOJTrOTOBKE
oOyJaromuxcs»);

. HUMCIIUCh 3aTPYAHCHHUA WX JOITYIICHBI OIIINOKHU B ONpCaACICHNN HOHﬁTHﬁ, W CIIOJI30BAHUHM MaTeMaTHUECKOM TCPMHUHOJIOTUH, YCPTCIKAX, BBIKJIIAJIKaX,
HCITPABJICHHBIC MTOCJIC HCCKOJIBKUX HABOJAIINUX BOIIPOCOB YUHUTECIIA,

e YYEHHUK HE CIPaBUJICS C IPUMEHEHUEM TEOPHH B HOBOM CUTYAI[MH IIPU BHIIOJHEHUH MPAKTUYECKOTO 33/1aHHs, HO BBITIOJHUI 3aJJaHUs 00513aTebHOTO
YPOBHS CJIOKHOCTH IO JAHHOH TEME;

o IIPpH 3HAHUHW TCOPCTUICCKOTO MaTCpHrajia BbIABJIICHA HCJOCTATOUHAA C(l)OpMPIpOBaHHOCTI) OCHOBHBIX YMGHI/Iﬁ 1 HABBIKOB.
OT1MmeTKa «2» CTABUTCH B CJAEAYIOIIMNX CJIOydasiX:
e HE PACKPBITO OCHOBHOE COJEpIKAaHNE yUeOHOTO MaTepHraa;
e 00OHApY)KEHO HEe3HAHWE WJIM HETIOHHMMaHUE YICHUKOM OOJIbIIeH MiIH Hanboiee BAXKHOM YaCTH y4eOHOTO MaTepHuana,
e JIONYIIEHbI OMMOKMU B OINpEAEICHUM MOHATUN, NPU HCIOJIb30BAaHUM MAaTeMaTUYECKOW TEPMHHOJIOTMH, B PUCYHKaX, yepTexax Wiu rpadukax, B
BBIKJIaAKaX, KOTOPBIC HE UCIIPABJICHBI ITOCJIC HECKOJIBKUX HABOAAIMIUX BOIIPOCOB YUHUTECIIA.
OtmeTKka «1» cTaBUTCSH, €CJIM:
e YUYEHUK OOHAPYKWJI TMOJHOE HE3HAHHWE W HEMOHMMAaHUE M3y4aeMOro y4eOHOTO MaTepualia WM HE CMOT OTBETHTh HU HAa OJWH W3 IMOCTaBJICHHBIX
BOIIPOCOB T10 U3y4aeMOMY MaTepHay.

OLHEHKA IINCBMEHHBIX KOHTPOJIBHBIX PABOT OBYYAIOLIUXCS IMIO MATEMATHUKE
OTMeTKa «5» cTaBUTCH, €CJIN:

e paboTa BBITIOJIHEHA MTOJTHOCTHIO;
e B JIOTUYECKUX PACCYKICHHUSAX U 0OOCHOBAHHH PEIICHUS HET MPOOEIOB M OIINOOK;
e B PCIHICHUU HET MaTEeMaTHYCCKUX OMMOOK (BO3MOXXKHA OJIHA HETOYHOCTH, OINKCKA, HE SBISAIOMIASACS CICICTBHEM HE3HAHHUS WM HETIOHMMAaHHS
y4eOHOro Marepuana).
OtMeTKa «4» CTAaBUTCS, €CJIN:
e paboTa BBIMOJIHEHA MOJHOCTHIO, HO OOOCHOBAaHUS IIAroB PEHICHHsS HEJAOCTAaTOYHBI (€CiIM yMEHHE OOOCHOBBIBATH PACCYKICHHUS HE SBIISIIOCH
CHeIUaIbHBIM 00BEKTOM ITPOBEPKH);

e JIOIIyII€Ha OJHa ommMoOKa WiIu ABa-TpU HEIAOYCTAa B BBIKJIAJKAX, PUCYHKAX, 4YCPTCKAX WU l"pa(l)I/IKaX (CCJ'II/I O9TH BHUJBbI pa6OTBI HE ABJIAJIUCH
CIICIaJIbHbIM 00BEKTOM HpOBepKI/I).

OtMeTKa «3» cTAaBUTCS, €CJIN:
e JIOTyIICHBI Oosiee oHON omMOKku win Oosiee IBYX-TpeX HEIOUETOB B BHIKIAJIKAX, YEPTEKAX WM rpaduKax, HO ydalluiics BrageeT o0s3aTeIbHbIMU
YMEHUSIMHU 110 TTPOBEPSIEMOM TEME.
OTMeTKa «2)» CTaBUTCH, €CJIN:
e JIOMYIICHBI CYIIECTBEHHBIC ONMIMOKH, TIOKA3aBIIHE, YTO YUAIUNCS HE BIaJeeT 00s3aTEIbHBIMU YMEHUSIMU TI0 JAHHOW TeMe B MOJIHOM Mepe.



OtmeTKa «1» cTaBUTCH, €CJIN:
e paboTa Mmokasajga MOJHOE OTCYTCTBHE Yy ydallerocs OOs3aTeNbHBIX 3HAHWW W YMEHUU IO MPOBEPSIEMOW TEME WIHM 3HAYMUTENbHAs YacTh PabOTHI
BBINIOJTHEHA HE CAMOCTOSTEIBHO.
OBIIAA KIACCUO®PUKALIIMA OUHINBOK
I'pyObiMu cuuTaroTCsi OIIUOKH:
e HE3HAHHWE ONPE/CIICHUS OCHOBHBIX TOHSATHH, 3aKOHOB, TPaBHJ, OCHOBHBIX IOJIOKCHHA TEOPUH, HE3HAHWE (OpPMYJ, OOMEHPHHSITHIX CHMBOJIOB
0003HaYCHHI BEJTMYHH, CIMHULl UX U3MEPEHUS;
e HE3HAHWE HAMMEHOBAHUM €IUHUI] U3MEPEHUS;
e HEYMEHHE BBIJICIUTH B OTBETE TJIaBHOE;
e HEYMEHHE MPHUMEHSTH 3HAHUS, AITOPUTMBI JIJIsI PEIICHUS 3a/1a4;
e HEYMEHHE JIeJIaTh BBIBOJIbI M 0000IIECHNS;
e HECYMEHHE YUTATh M CTPOUTH TpaduKH;
e TIOTEPSI KOPHS WM COXpaHEHUE TOCTOPOHHETO KOPHSI;
e oTOpackiBaHue 03 0OBSICHEHHI OJTHOTO U3 HUX;
e DPaBHO3HAYHBIC UM OIITUOKH;
e  BBIYHCIIUTEIIbHBIE ONMTUOKHU, €CJIM OHU HE SBIISTFOTCS OTTMCKOM;
e JIOTUYECKHE OIIHOKH.
K HerpyObIiM ommdkaMm cieayer OTHECTH:
e HETOYHOCTH (POPMYIHUPOBOK, ONIPECICHUN, TOHATHI, TeOpHUil, BbI3BaHHAsl HEMOJHOTOM 0XBaTa OCHOBHBIX MPU3HAKOB ONPEAETISIEMOr0 MOHITHS UJIH
3aMEHOM OJTHOTO - IBYX U3 3TUX NMPU3HAKOB BTOPOCTETIEHHBIMU;
e HETOYHOCTH rpaduka;
e HEpAIMOHAJBHBIA METOJ| PEIICHUs 3aJaud WIM HEeIOCTaTOYHO MPOJAYMAaHHBIN MJIaH OTBeTa (HapyIIeHHE JIOTMKH, MOJAMEHA OTACIbHBIX OCHOBHBIX
BOIIPOCOB BTOPOCTEIIEHHBIMU);
e  HEpaIMOHAJIbHBIE METO/IbI PAOOTHI CO CIIPABOYHOM U APYroil IUTEpaTypoii;
e HEYMEHHE pelIaTh 3a/1a4M, BHIIOIHATH 3aJaHUs B 0011EeM BUJIE.
Henoyeramu ABJISAIIOTCH:
e HEpaIMOHAJbHBIC TPUEMbI BRIYUCICHUN U peoOpa3oBaHMil;
e HeOpeXHOE BBINOJIHEHUE 3aMuceil, uepTexeil, cxem, rpadukoB.

Y4eOHO-MeTOAUYECKOE 1 MATEPHATBHO TeXHUYECKOe o0ecreyeHne 00pa30BaTeIbHOI0 Mpouecca

Mep3ask A.I'. Marematuka: nporpammsl: 5 — 9 kiaccel / A.I'. Mep3sisik, B.b.Ilononckuit, M.C. fxup, E.B.byniko. — M: Benrtana rpad, 2013.

Mep3ask A.I'. AnreOpa: 9 kiacc: yueOHUK Ui ydamuxcst o0meoopa3oBarenbHbIx opranuzammii / A.I.Mep3nsk, B.b. [Tononckuii, M.C. SAxup — M:
Benrana-I'pad, 2014 —2017.

Mep3ask A.I'. AnreOpa: nupakTHdeckue MaTepuanibl: 8 Kiacc: mocobue s ydammuxcsi oOmieoOpasoBarenbHbIX opranuzanuii / A.I'. Mep3isik,
B.b.Ilonouckuii, E.M. PabunoBuy u np. — M: Benrana-I'pad, 2016.

Byuxo E.B. Anre6pa: 8 kinacc: meroandeckoe nocodue / E.B. bytiko, A.I'. Mepansk, B.b.Ilononckuii, M.C. SIkup — M: Benrana-I"pad, 2016.



Anrebpa. 7 — 8 xmaccel. TemaTuueckuil Tpenaxep. BxoaHast nquarHocTuka, UToroBas pabora: yueOHo-meTtoauuyeckoe nocobue / Ilog pen. ..
JIsicenko, C.}O. KynabyxoBa. — PocroB-na-Jlony: Jlerun, 2014. — (IIpoMexyToyHas aTTecTarus)

[Tnanupuemsie pe3ynbraTsl. CucreMa 3aanuil. MaremaTuka. 5 — 6 kiaccel. Anredpa — 7 — 9 kiaccbl: mocodue A yuureneit 00meo0pa3oBaTeIbHBIX
yupexaennii / [JI.B. Ky3nerosa, C.C. Munaesa, JI.O. Pocnosa u np.]; mox pen. I'.C. Kopanesoii, O.b. Jlorunooii. — M: IIpocsemenue, 2013 — (Paboraem
10 HOBBIM CTaHJIapTam).

Kanenoapno — memamuueckoe nnanuposanue ypoKkos anzeopol.

Ne Tema ypoka Coaep:xanne ypoka Buabl TpeGoBaHuA K 3HAHUSIM U YMEHUSIM Hara dakTHYecKa
cpeacTBa npoBeaeHus i 1aTa

KOHTPOJIsI YpoOKa NpoBeaeHus
ypoka

IMoBTOpenne Kypca 7xJiacca (5 yacoB)

Iesn yyeHMKa: HOBTOpPEHHE MOHSITHH: CTENEHb MHOrowieHa, craHzaptHbli Bux | Llejau meaarora: co3gaTh yCIIOBHSL:
MHOTO4WIEHa, AEHCTBHS HaJ MHOrOWIEHaMH, (pOpMyNbl COKPALIEHHOIO YMHOXKEHUS,
JMHERHAS QyHKIHSA. O0o0meHne U cucTeMaTU3alns 3HAHUH YJaIXxcs IO OCHOBHBIM Kypcam 7 Kiacca;

0606H16HHE CAMHUYHBIX 3HAHUH B CUCTEMY: (I)OpMI/IpOBaHI/Ie YMEHUA JIOTUYECKHU 000CHOBEBIBATH CYy’XXICHUSA, BbIABUT'ATH
THUIIOTE3bI U IIOHUMATh HCO6XOI[I/IMOCTB HX IIPOBEPKU;

Brraecenune 0611_161“0 MHOXHUTCIISI 3a CK06KI/I, IPUMECHEHUE (1)OpMyJ'I COKpal€HHOIro
YMHOXCHUA U cnoco6a TPYIIIMPOBKU IPHU PA3JIOKCHUHA MHOI'OWICHA HAa MHOXKXUTCIIN. (I)OpMI/IpOBaHI/Ie YMEHHUS SICHO, TOYHO M TPaMOTHO BBIPaKaTh CBOHU MBICIIH B YCTHOﬁ
A MUCHbMEHHOH pcuun, HUCIIOJIb30BATh PA3JIMYHBIC SA3bIKHM MATCMATHUKKU (CJ'IOBGCHBIIZ,
Haxomz[eHHe 3HAa4YCHU (byHKL[I/II/I 110 3aIaHHOMY apryMCeHTYy, IOCTPOCHUC Fpa(bHKa. CI/IMBOJ’II/IHGCKI/IfI, Fpa(i)quCKHﬁ), n CBO60,Z[HO nepexoauTb € OAHOI'O sA3bIKa Ha




CroKeH€e ¥ BBIYUTaHUE
parnmoHaIbHBIX qpodeii ¢
OJMHAaKOBBIMU
3HaMEHATEISIMHU.

QITOPUTM CIIOKEHHUS
(BBIUMTAHHA) ANTeOpanIeCcKIX
npoOelt ¢ OAMHAKOBBEIMHU
3HAMEHATESIMU

pu peo0pa3oBaHH aNredpanvaecKux
Jpo0elt ¥ X COKpaIIeHUH, IPHUBOJIUTH JIpOOH
K HauMeHbIIIeMY 00IIeMy 3HAMEHATEII0

Pemenne nHMHEHHBIX ypaBHEHWIA, CHUCTEMBbI JIMHCHHBIX YPaBHEHUH METOIOM | APYroH IS WLTIOCTPAIlUU, HHTEPIIPETAIlUU, apTYMEHTAIIMHU U JI0Ka3aTeIbCTBA.
MOJICTAHOBKH U METOJIOM CJIOKCHHUSL.
MHOTO04JICHBI IToBTOpEHUE Texymuii YMEIOT pacKiIaJpIBaTh 000 MHOTOWICH Ha 2.09
MHOXHTEIH C TIOMOIIEI0 (hOPMYIT COKPAIIICHHOTO
YMHOXKCHUA.
CBoliCTBa CTEICHH C IToBTOpEHUE OpOHTANBHBINA U | YMEIOT NPUMEHATE NPABUJIA YMHOXKEHHUS U 5.09
HaTypaJII)HI)IM HHHHBHHyaHLHIﬂ JCJICHUS CTEIEeHEH ¢ OAMHAKOBBIMU ITOKa3aTECIsIMU
moxKasarejieM e OHpOC JJIA YIIPOIIECHU YHUCIIOBBIX U anre6pqueCKHx
BLIpameHHﬁ; HaXOJIUTh CTCIICHL C HYJICBBIM
IIOKa3aTCJICM.
Pemenne muHEHHEBIX [ToBTOpEeHUE Texkymmmii YMeThb perrath THHEHHbBIE YPaBHEHMS, 7.09
YpPaBHEHUN U UX CUCTEM. CUCTEMBI JIMHENHBIX YPABHEHUM METOJIOM
MOJICTAHOBKU U METOJIOM CJIOKEHHUSI.
OmpenencHune INHEHHON [ToBTOpEeHUE Texymmmii MMeroT TpecTaBiIeHne O MOHATHE TMHEHHOM 9.09
¢bynaxmun. ['padpuk (GYHKIME ¥ IPSIMO# TIPOMOPIMOHATIBHOCTH,
dhyHKIHHI 3HAKOMSTCS CO CBOWCTBaMU JIMHEHHOW (YHKIINH,
(hOopMyIHPYIOT HaBBIK IOCTPOCHUS rpaduKa
JMHEHHOU (YHKIIMH.
JAunarnocruveckas KonTponbsHas 12.09
KOHTPOJIbHAasI padoTa pabora
I'nasa 1. Payuonansnoie sviparcenus (40 uacos)
PanmonansHbIe 1poOH PammonansHbIE TpoOH Tekymumii HNmeth npesicTaBieHUe 0 YUCIUTEE, 14.09
3HaAMEHaTele aaredpandeckoi Apodu,
3HAYCHHUH aJreOpandeckoi Apodu 1 o
3HAYEHUH NIEPEMEHHON
OCHOBHOE CBOICTBO Texymmit 3HaTh OCHOBHOE CBOMCTBO Jqpobu, anroput™m | 16.09
OcCHOBHOE CBOHCTBO anredpandeckon qpoou, MpHUBeIeHre ApoOr K 00IIeMy 3HaMEeHATEITto,
PAIMOHANEHOH 1pOGH. COKpartieHnue apooeit COKparieHus apoodeit
Anrebpanydeckas qpoOb, Tekymuii YMeTh IpUMEHSITh OCHOBHOE CBOMCTBO podu | 19.09




9 VYpoiiieHne BoIpaKeHUH, Texyumit HNmeTtsb npeacTaBieHUE O CIOKCHUU U 21.09
Croxerue u BHqHTaHer CJIOKEHUE U BBIUUTAHUE BBIYATaHUH JPOOEH C OMHAKOBBIMU
palioHatbHbIX Apobeii ¢ Ipo0eli ¢ OAMHAKOBBIMH 3HAMEHATENSIMU
OAHAKOBRIMU 3HameHatensamu, HO3,
SHAMCHATCIIAMH. JIOTIOJTHUTENBbHBIA MHOXKHUTETh
10 CrnoxeHne W BBIYMTAHUE | YIPOIIEHHE BBIPAKEHUM, C.p. 3HaTh NMPaBUJIO CIOXKEHUS U BBIYUTAHUS 23.09
palMOHANBHBIX JPO0CH C | crioskeHHe M BBIYHTAHHE Jpo0eii ¢ pa3HBIMU 3HAMEHATEISIMU; YMeTh
OMHAKOBBIMU Ipo0eii ¢ 0IMHAKOBBIMH IPUMEHATE €r0 IIPU PEIIEHUH YIPaKHEHU I
SHAMCHATCILAMH 3HaMmeHaTensmu, HO3,
JIOTIOTHUTENbHBI MHOXKHUTEh
11 Cnoxenne W BblUMTaHUEe | AsreOpaunueckas ApoOb, Texymuii 3HaTh IPABUIIO CIOKEHUS U BRIYUTAHUS 26.09
PaLMOHANBHBIX JPOOEH € | anropuT™ CiloKeHHs Jpo0eit ¢ pa3HbIMH 3HAMEHATENSIMH; YMeTh
PasHBIMH 3HAMCHATCILIMU | (g jypTapus) anrebpandeckux IPUMEHSATH €10 NPH PEIEHNH YITPaKHEHHUH,
Ipobeii ¢ pa3sHBIMU HaXOJUTh OOIHiIT 3HAMEHATEh HECKOIBKHAX
3HAMEHATENIMHU npoOeit
12 CrnoxeHne W BBIYMTAHWE | YIIPOIIEHHE BHIPAKECHUH, Texymuii Tlo3zHakoMSITCS C IOHATHUEM HAWMEHbIIUN 28.09
PalMOHANBHBIX APOOEH C | criokeHne W BBIYMTAHHE OOIIMIT 3HAMEHATENb, O JOMOIHUTEIbHBINA
Pa3HbIMU SHAMCHATCIAMA | 1506eit ¢ pasHBEIMU MHOMKHTENb, BBIIOTHEHUH JeHCTBHS
3HameHatenmsmu, HO3, CJIOKEHUS U BEIYUTAHUS IPOOCH ¢ pa3HBIMHU
JOTIOJTHUTENTFHBIA MHOXKUTEIh 3HaMeHaTeNsIMU
13 CroxxeHre W BBIYMTAHWE | YTIPOITICHHUE BBIPAXKCHHUH, Tekymumii VY3HaIOT aJITOPUTM CIOKEHUS M BBIYUTAHUS 30.09
paLMOHANBHBIX APOOEH C | croxkeHHe M BHIYUTAHHE Ipo0elt ¢ pa3HBIMH 3HAMEHATEISIMHU.
PasHbIMH 3HAMEHATEIAMA | 1h06eii ¢ pasHEIMH
3HameHatensamu, HO3,
JIOTIOTHUTENTFHBIA MHOXKUTEITh
14 CrnoxxeHre W BbIUMTAHUE | YIPOLICHHUE BHIPAKECHUM, Texymmit Hayuartcs: 3.10

pamMoHaNBHEIX Jpobeit ¢
pa3sHBIMM 3HaMEHATEISIMU

CJI0KEHME U BEIUYUTAHUE
IpoOeii ¢ pa3HBIMHI
3HameHatemsiMu, HO3,
JIOTIOJTHUTEITEHBIA MHOKHUTCITD

— HaXOIMUTH OOLIUI 3HAMEHATENh HECKOIBKUX
npo0ei;

— n00bIBaTh HH(OPMAIIUIO TI0 33JITAHHOIN TeMe
B MCTOYHHKAX PA3IMYHOTO THIIA




15 CnoxeHre W BBIYMTAaHHUE C.p. Haywarcs:  pemate MaTemaTHueckue 3a1aun, | 5.10
palMOHAJIbHBIX Ilp066171 C HUCIIOJIB3Ys CI0KCHHUE U BBIYUTAHUEC I[p066171 C
PasHBIMH 3SHAMCHATCISIMA Pa3HBIMH 3HAMCHATEIISIMH.

16 CrnoxeHne M BBIUMTAaHUE | YIPOIIEHHE BBIPAKEHUM, Texymmi 3HATh aNTOPUTM CIIO’KEHUS U BHIYUTAHUS 7.10
palMoOHAIBHBIX JAPOOEH C | crioxeHHe U BHIYHTAHUC Jpo0eli C pa3HBIMM 3HAMEHATEISIMH; YMETh
PasHBIMH 3HAMCHATCIVIMH | 4 jreGpanueckux apobeii ¢ HaXOMUTh OOLIUI 3HAMEHATENb HECKOIBKHX

pa3HBIMHU 3HAMEHATEISIMH, Ipobeit
HO3, nonoiHuTEeIbHBIN
MHOXHTEIh

17 KonTponbnas  paGora | BelnonHeHHe yIpakKHEHUH 110 CaMOCTOSTENBHO BBIIOIHSIOT CIIOXKEHUE U 10.10
Ne 1: «Caoxenme wu | 3aKypc 8 Kimacca 1o K.p. BBEIYUTAHUE JPOOEH C OMMHAKOBEIMHU U
BLIMHTAHHE PALHOHATL- MPOMJICHHBIM TEMaM. PA3HBIMM 3HAMEHATEISMH; TTPHMEHSIOT
HBIX Apobeit» OCHOBHOE CBOMCTBO JIpOOH TIpH

npeoOpa3oBaHuK airedpandecKux Ipooder u
WX COKPAIllEHUHW; HAXOJIAT 3HAUCHHUE IPOoOU
IIPY 33J]aHHOM 3HAYCHUU N1EPEMEHHOH.
18 YMHOXEHHE H JelIeHHEe | YMHOXXCHHE, ACIICHHE U Texymuii 3HAKOMSTCS C JITOPUTMOM YMHOKCHHUS U 12.10
palMOHANBHBIX  IPOOEH. | Bo3BemeHue anredpandecKux JIeICHHS] areOpanvIecKux Ipooei,
Bossenenne . Ipo0eii B CTEIeHb, BO3BCIICHUEM HMX B CTCIICHbB.
palHOHANILHOIT  1pobH B peoOpa3oBaHNe BEIPAKCHHUM,
CTCIICHb Havuatcs
COJIepXKaIInX aNredpandecKkue yd
Apobu — T0JIB30BAThCS AITOPUTMAMU YMHOKEHHS U
JleNieHust Apo0eid, BO3BEeHHS Ipodr B
CTEIlEHb, YIPOILAs BBIPAXKECHUS;
— pa3BepHYTO 00OOCHOBBIBATDH CYXKICHUS
19 YMHOXEHHE, AENEHNE U Texymmit 3aKpeIuISIIOT aNrOpUTM YMHOXKEHUS U 14.10

YMHOXKEHHE U JIeTIeHHE
anredpandecKux apooen.
Bo3Bsenenue
anredpandecKoi 1podu B
CTEICHb.

BO3BEJ/ICHHE ANreOpanvyecKux
nIpoOeii B CTETIEHb,
npeobpa3oBaHKe BBIPAKCHUH,
COJIepIKaIIUX ajaredpandeckue
apobu

JIENIeHUs anredpandecKux Apodei,
BO3BEICHUEM UX B CTEIIEHbD.

Hayuarcs :

— TIOJIb30BAThCS aNTOPUTMAMH YMHOKEHUS U
JleNieHust Ipo0eii, BO3BEIeHHS Ipo0du B




CTCIICHb, YIIPOIas BhIPAKCHU A,

— pa3BepHYTO 00OCHOBBIBATDH CYKIICHUS

20 YMHOKEHHE, JEIIEHUE U Tekymnmi 3aKpeIuIsIIoT aaropuTM YMHOXKEHUS U 17.10
BO3BEICHHE ANreOpanvdecKux JeNIeHns anredpandecKux apodeii,
Ipo0eii B CTETeHb, BO3BEIICHHEM X B CTEICHb.
YMHOXKEHHE U JIC/IeHHE npeoOpa3oBaHKe BRIPAXKCHUN,
anredOpanvecKux apooet. COMEpKANIIX ANreGpanyecKie Hayuarcs :
Bo3senenue npodH
anreGpateckoil Ipo6Hu B — TIOJIB30BATHCS AITOPUTMAMU YMHOKEHHS U
CTCIICHD. JleNieHus 1po0eid, BO3BeCHUS Ipo0H B
CTElleHb, YIPOIAsi BBIPAXKCHUS;
— Pa3BepHYTO OOOCHOBBIBATH CYXICHUS
21 YMHOXKEHHE, TelTeHre U C.p. 3aKperIIIOT aNTOPUTM YMHOXKEHUS U 19.10
BO3BEJIEHHE aIredpandecKkux JIeNIeHNs anreOpandecKux Japooeii,
npoOeii B CTEIeHb, BO3BEJICHHEM X B CTEIICHb.
YMHOKEHUE U JeNIeHHe peo6pa3oBaHye BHIPAKEHHIH,
anreOpanvecKux apooet. CONEPKAIIX ANTebpanIecKue Hayuarcs :
Bo3senenue npodH
anreBpanyeckoit po6u B — TIOJIb30BAThCS aTOPUTMAMH YMHOKEHHUS U
CTEIICHD. JleNieHust Apo0Oeid, BO3BeIeHNUs Ipodu B
CTEIeHb, YIIPOIasi BRIPayKEHHS;
— pa3BepHYTO OOOCHOBHIBATE CYKICHHS

22 ParnonasHEIE BEIPAKEHHS, Texymmit 3aKkpenJisiioT HaBbIKH 21.10
[IpeobpazoBanue TOXIECTBO, TOKA3aTEIBCTBO
PAIHOHATHHBIX TONIECTBA — TIOJIb30BAThCS aNTOPUTMAMH YMHOKEHUS U
BBIPAKEHHL. JleNieHust Ipo0eii, BO3BEIeHHUS Ipodu B

CTEIeHb, YIIPOIIasi BRIPAKEHUS;

23 TpeoGpasoBanue PauyionanbHble BBIpaXKEeHUS], Texymmit Hayuarcst HCrionb30BaTHCS aIrOPUTMBbI 24.10
PAIHOHATHHBIX TOXECTBO, I0Ka3aTENBCTBO YMHO)KEHUS U JelIeHnus qpo0eii, Bo3BeIeHUs
———r] TOXECTBa IpoOU B CTEIIEHb, IS YIIPOIAast BRIPAKESHHUS,

24 ToxxnecTBeHHbIE PanmonanbHbIe BRIpaKEeHUS, Texymmit YmeTh npeoOpa3oBEIBATEH PAIlOHATHHBIE 26.10
peobpasoBaHus TOXJIECTBO, JOKA3aTEIHCTBO BBIPQKEHUS, UCIIONb3YS BCE NEHCTBUS C
pallMoHAIBHBIX anre0panyecKuMu JPOOSIMH

BBIPAXKEHUH

TOXICCTBA




0XJIECTBEHHBIC TENeHb C OTPUIATEIbHBIM i ayyaTcsl IPUMEHSTh TOTyYEHHBIE 3HAHN B .

25 T C Texyuuit H 7.11
npeobpa3zoBaHusL IoKa3aTesneM KOHKPETHOM JeATeIbHOCTH — MPpeoOpa3oBaHUH
patnoHaIbHEIX PalMOHAJIBHBIX BBIPAYKEHUIA.

BBIPAXEHUN
0X/IECTBEHHBIC TENeHb C OTPUIATEIbHBIM 5 MeTh: YIPOLIaTh BBIPAKEHUS, UCIIOIb3YS .

26 T C Texymuit Ywme 9.11
npeoOpasoBaHus noKa3aTejieM ONPENENIEHUE CTENEHN C OTPULATEIbHBIM
patnoHaIbHEIX TIOKA3aTeIeM H CBOMCTBA CTEICHH
BBIpAXKEHUN

27 ToxnecTBeHHBIE AnreOpanueckue 1podu C.p. Hayuarcs npeoOpa3oBbiBaTh palioHaibHbIe | 11.11
npeoOpa3oBaHUs BBIPa)KEHUS
paloHaIbHbBIX
BBIPOKCHUM

28 PaBHOCHIIBHBIE PaBHOCHIIBHBIE — ypaBHEHUS, Texymmii OBnazeroT npuémMamu perieHus 14.11
YpaBHCHUA. CBOICTBa PaBHOCHUJIIBHBIX pamuoHaIBLHBIX ypaBHeHI/Iﬁ
ParnmonansHBIE aBHETHUM CJIOBHE

. y
ypaBHEHUS. paBeHCTBa  Apodbu  HYIIO,
pelIeHue NaHHbIX yPaBHEHHH,
paroHa bHbIE YPaBHEHUSI.

29 PaBHOCUIIbHBIE PaBHOCUIIBHBIE — ypaBHEHUS, Texymuii Hmers npeacTaBieHre 0 palioOHaJIbHbIX 16.11
YpaBHCHUA. CBOMCTBA PaBHOCHIIBHBIX YPaBHEHUSX, 00 OCB060)KZICHI/II/I oT
Panmonanbhbie ypaBHCIHAH, yciosune 3HaMeHaTes IPH pelleHu: YpaBHEHHH, 0
YpaBHEHUS. paBeHCTBa  JOpoOM  HYIIO, N

. COCTaBJICHUH MaTEMaTHYECKON MOJENN
pellIeHNE NaHHBIX YPaBHEHU, N
€aJIbHOW CHUTyallnu.
palOHaIbHBIC YPABHEHUS. p yant
YMeTb onpenensTh NOHATHS, IPUBOJUTH
JIOKa3aTeNbCTBA

30 PaBHOCUIIbHBIE PaBHOCHIIBHBIE  ypaBHEHUS, Tekymmii TTozHakoMsITCS ¢ IpUEMaMU peLIeHUs 18.11
YPaBHEHUAL. CBOMCTBa PaBHOCWIbHBIX paIiOHANBHBIX YPaBHEHUH. 3aKperIsioT
Paunonanbusre YPaBHCITHHIH, ycnosne HABBIKU PEIICHHS PALMOHAIBHBIX yPaBHEHUI
YpaBHEHUS. paBeHCcTBAa  Opo0OM  HYJIO,

pelIeHne TaHHBIX YpaBHEHMUI,
panoHaIbHBIE YPABHEHUS.

31 Koutpoabhass  pabGora | 3agaHus o IpOHICHHBIM K.p. IIpuMeHsIOT ONy4YeHHbIE 3HAHUS B 21.11
Ne  2: «YmHOKEHHE H | Temam KOHKPETHOM JIeSITEIFHOCTH — ITPeoOpa3oBaHUU
ACIICHUC  PAallMOHAJIBHBIX PAlMOHANBHBIX BBIPAKEHUH.
npoOeii»

32 Crenens ¢ LeNbIM Crenenb ¢ OTpUIIATENBHBIM Texymmit ITosyuar npencraBicHHUE O CTENIEHHU C 23.11
OTPULATCIBHBIM ToKa3aTejIieM HaTYypaJIbHBIM ITOKA3aTENEM, O CTEIIEHH C
MoKa3aTeseM

OTpULATCIILHBIM IMOKA3aTCIICM,




33 Crenensn ¢ LeIbIM CremneHb ¢ OTpULIATEIBHBIM Texkymuii Hayuarcsa 25.11
OTpHULATCIbHBIM roKa3areyieM
mokKa3zaTejieM — YIpolmaTh BbIPpAXCHUA, UCIIOJIb3Ys
OTIPEJICNICHUE CTEIIEHU C OTPUIIATEIbHBIM
MOKAa3aTeIeM U CBOMCTBA CTEICHU;
-3aMKUCHIBATh YUCJIA B CTAHJAPTHOM BUJIE
34 Creneusn ¢ 1eIbIM CrereHb ¢ OTpULIATEILHBIM Tekymuii Hayuatcs BBIYMCIISTh 3HaU€HUE BBIPAYKEHMUS, 28.11
OTpULATCIBHBIM noKa3aTejieM COJEPIKAILEr0 CTENEHN C OTPULATEIbHBIM
HOKasaTcieM IIEJIBIM TT0KA3aTeNneM, 3aIMChIBAaTh YUCIA B
CTaHJAPTHOM BHUJIE
35 Crenenb ¢ LENbIM Crenenb ¢ OTpHUIIATEIBHBIM Texymmii Hayuatcst BeIUHCIATE 3HAUEHUE BBIPAXKECHMUS, 30.11
OTPULIATEIIBHBIM noKa3aTejieM COJIEPIKAILIETO CTENEHN C OTPULATEIbHBIM
TIOKa3aTeIeM TIEJTBIM TTOKa3aTelIeM, 3alChIBATh YHCIIa B
CTaHJAPTHOM BUJIE
36 CgoiictBa  crerenn ¢ | CBoO#CTBa CTENEHH C Texymmuit Hayuartcs BeIUHCIATE 3HAYEHUE BBIPAXKECHUS, 2.12
[EIIBIM ITOKA3aTCIICM OTPULIATEILHBIM [10KA3aTEIEM COJIEPIKALLETO CTEIEHU C OTPULIATENBHBIM
IeJTBIM TTOKa3aTelleM, CPABHUBATh YMCIIA.
3aMMChIBaTh YUCIIA B CTAHIAPTHOM BUJIE
37 CpoiictBa crerenn ¢ | CBOMCTBA CTENEHH C Texymuii TTo3HaKOMSTCSI CO CBOMCTBAMU CTEIICHU C 5.12
[CIbIM ITOKAa3aTCICM OTpULIATCIBHBIM ITOKa3aTeIeM LIEIBIM II0Ka3aTeIeM, HaydaTcs
(hopMynHpOBaTH W JOKa3bIBATH 3TH CBOWCTBA.
38 CeoiictBa crenean ¢ | CBoiicTBa CTENEHH C Tekymumii DOpMUPYIOT YMEHUE BBIYUCIIATh 3HaUYECHUE W | 7.12
[CIbIM ITOKAa3aTCICM OTpULATCIBHBIM ITOKa3aTeJIEM MpeoOPa30BBIBATEH BRIPAKECHHE , COMEPIKAIIINC
CTETIeHH C IEJTBIM TIoKa3aTeleM
39 CeoiictBa crenenn ¢ | CBolicTBa cTENEHU C C.p. 3aKpeIuIsIIoT yMEHNE BBIYUCIATE 3HAa4deHHne W | 9.12
[C/IBIM TOKa3aTCIICM OTPHUIATCILHBIM ITOKa3aTCIICM peoOpa3oBhIBATh BEIPAKEHUE , COMEpKAIIINE
CTEIIeHN C IEJTBIM TIoKa3aTeneM. Pemraror
3a/IaHUs TIOBBIIIEHHOHN CIIOKHOCTH
40 Oynkius y = x/x u eé | CBOHCTBO QYHKIHH y=KX°, Texymmit 3HAKOMSTCSI C TIOHATHEM OOpaTHON 12.12

rpaduk

pu k>0, CBOHCTBO (QYHKIIMH
y=kx?, npu k<0, HaUMeHbIIIee
1 HauOoJbIIee 3HaUCHUE

HpOHOpL[PIOHaJ'IBHOﬁ 3aBUCHUMOCTHU




($yHKUWY, ypaBHEHUS,
CHCTEMBI YpaBHEHU I

41 Oyakumga y = x/x U e K Texymuuit
rpaux @yHKUMA y = X, €€ CBOWCTBa
u rpaduk, npu k>0,
k<0,1ocTpoeHne Tpa(uKOB,

peuleHue ypaBHEHUI

YyaTcst CTpOUTh U UCCIIEIOBATh (PYHKIIUIO 14.12
k
y=-
Buma X,

3HAKOMSITCS C €€ CBOMCTBaMU.

42 Oyakums y = x/x u e€ | CBOHCTBO (QYHKIUH y:sz, Tekymuii
rpauk mipu k>0, CBOHCTBO QYHKIINH
y=Kkx?, nipu k<0, HauMeHbIIIee
1 HanOoJIbIIIee 3HAUCHHE

(GyHKIWY, ypaBHEHUS,
CUCTEMBbI YpaBHEHUI

Pa3BuBaroT ymMeHue CTPOUTH rpaduKU 16.12
(hYHKITUH, coepKaIiux MOAYJIb, 3aJaHHBIX
KyCOYHO.

3aKpernsioT CBOWCTBAa (PYHKIIMU 1 UX
oIMcaHue 1o rpa)uKy MOCTPOCHHOM

(byHKINN.
43 Oyukius y = xk/x U e€ K Texkymmii 3aKperIsIIoT yMEeHHE CTPOUTE Tpaduku 19.12
rpaguk DyHKIMSA y = X, €e CBOICTBa k
u rpaguk, npu k>0, yHKIHI, X', cozepKaImxX MOTyIb,

k<0,mocTpoenue rpaduKos,
pellieHne ypaBHEHU !

3aJaHHBIX KYCOYHO MPOBOIST UCCIEOBAHIE
(yHKIWH, 3aJaHHBIX TPa(HYECKH.

44 | TloBTOpEHue u | 3agaHus 110 MPOHICHHBIM Texymuit
CHCTEMaTH3aIUs TemMaM
y49e0HOro MaTepuaia

IIpumeHeHre Ha TPaKTUKE 3HAHUM, yMeHu u | 21.12
HABBIKOB, MTOMYYEHHBIX IO MPOHAEHHBIM
TeMaM, IPHU pelIeHNH TEKCTOBBIX 3aJaHUH U
3amaq

45 Koutpoabnasa paGora | 3agaHus O NPOHAEHHBIM K.p.
Ne 3: «PanmmoHadbHBIE | TemaMm
ypaBHenusi. Crenennb c¢
OTpHLATEbHBIM
1oKasaresem»

IIpuMeHeHue HA TPAKTUKE 3HAHUWA, yMEHUA 1 | 23.12
HaBBIKOB, [TOJYYECHHBIX [0 IPOHJEHHBIM
TeMaM, IPU PEeLICHUU TEKCTOBBIX 3aJaHUN U
3a1a4

I'nasa 2. KBagpaTHble KOpHU. [lelicTBUTebHBbIE YHCIA. (25 yacoB)

Hein yyenuka:

M3yunts Moayab «Anrebpanueckue KOpHU. CBOHCTBA KBaJpaTHOTO
KOpDHSAMHU» U TIOJY4YUTh IOCJIEN0BATEIbHYI0 CHUCTEMY MaTeMaTHYECKUX
3HaHUI HEOOXOUMBIX JUIS U3YYeHUs MIKOJIbHBIX ECTeCTBEHHBIX TUCIMIUIMH

esn mexarora:

®opMupoBaHue TmpeAcTaBjJeHMii 00 anreOpandyeckoil apoOu, obractu
JIOMYCTUMBIX 3HAYEHUWH, OCHOBHOM CBOICTBEe  anredpanueckoil Apoodw,




Ha 6a30BOM ypOBHE.

HNmetnb NnpeacraBjJaeHue O KBaJApaTHOM KOPHC, KBAaApPAaTHOM KOPHC U3
HCOTPpHUIATCIIbHOT'O qucia, 0 MNOAKOPCHHOM BBIPAXKXCHUMH, 00
HUppalOHAJIIbBHBIX YHCJIAX, O Ky6I/I‘-IeCKOM KOpPHC M3 HCOTPpHUIATCIBHOI'O
qucia

OBiaserb yYMEHUSIMH :

U3BJIEKAaTh KBaJIpaTHbIN KOPEHb U KOPEHb II- CTENIEHU U3 HEOTPULIATEIILHOTO
ancaa. CTpouTs ¥ 9uTaTh rpaduk QYHKIHH Y=VX.

PalMOHATILHOM BBIPAKEHUU;

®opMupOBaHHe YMEHHMH O KBaJpaTHOM KOpHE, KBaJpaTHOM KOpHE U3
HEOTPULATEIBHOTO YKCIIA, O NOJKOPEHHOM BBIPaKEHUH, 00 UppallMOHAIbHBIX
qHCIaxX, 0 KyOMYecKOM KOPHE U3 HEOTPULATEIbHOTO YUCiIa

TloMomIb B OBJIAIEHHH YMEHHEM: TOCTPOeHHs rpaduka GpyHKmman y=\X.

HOMOIIII) B OBJIAICHUU HaABBIKAMM: HCIIOJIb30BATH AJITOPUTM HU3BJICHCHHA
KBaaApaTHOI'O KOPHH.

46 Oyukius y = x> u ee | CBOHCTBO GyHKIHH y=X?, Texymmii 3HaTh CBOWCTBA JAHHOW QYHKIIUHM U yMeTh | 26.12
rpagux. ypaBHEHUS, CHCTEMBI CTpOUTH ee rpaduK, HaXOAUTh 00IacTh
ypaBHEHU N orpe/ieNieH s, 00acTh 3HAUYCHHS,
HaunOoJblllee ¥ HAMMEHbIIIee 3HAYCHUS,
peuaTh ypaBHEHUS, CHCTEMbI YpaBHEHUH C
MOMOIIIBIO rpaduKa
47 ®yukuusa y = x> u ee | CBOHCTBO (yHKIHHU y=X7, Tekymumii YmeThb cTpouTh ee rpaduk, HAXOAUTh 28.12
rpaduk. paBHEHUS, CUCTEMbI YpaBHEHU N 00J1acTh ompeneneHus, 001acTh 3HAUCHMUS,
HanOoIbIIIee 1 HaMEHbIIIee 3HAYCHMS,
pemaTs ypaBHEHHS, CHCTEMBI YPaBHEHHI C
TTOMOIIBI0 TpaduKa
48 Oyakmus y = x> u ee | CBOIHCTBO GYHKIHH y=X?, Texymmuit YMeThb U3BIEKaTh KBaAPATHBIE KOPHH U3 9.01
rpaguk. PaBHEHHUSI, CHCTEMbI YPaBHEHUI HEOTPUIATEIHLHOI0 YHCa
49 KsagpaTnsie kopaH. | KBampaTHbIN KOpeHb U3 Texymmit HmeTs TIpecTaBICHUE O TIOHATHI 11.01
ApHdMeTHIecKuit MIPOU3BENCHHUS, KBaJPATHBIN UPPALHOHATBHOIO YUCHIA. YMeTh J10Ka3aTh

KBa/paTHbIN KOPCHb. KOpEHb U3 JIPOOHU, BHIYMCIEHHE

HUPppaliiOHAJIBHOCTD YK CJIa, O0OBSICHUTH

KOpHEH. M3y4YCHHBIE TIOJIOKEHHSI HA CAMOCTOSITEIILHO
MOIO0pPaHHBIX TIPUMeEpax
50 KeanpaThsle KopHH. | KBangpaTHbIN KOpeHb U3 Texymmui 3HAKOMSATCS C ITOHSITHEM H3BIICUCHUS 13.01
Apudmernyeckuit MIPOU3BENEHHSI, KBaIPATHBIN KBaJpPaTHOrO KOPHS U3 HEOTPULIATEIBHOT O

KBaZIpaTHBIN KOPCHB. KOpEHb M3 IPOOH, BHIUHCIICHHE

KOpHEH.

yucia; apuMeTn4eckoro KBaJpaTHOTO
KOpH:1, QOPMHUPYIOT YMEHUE HAXOAUTh

3HAYCHHC apI/I(bMeTI/I‘ICCKOFO KBaApaTHOI'O




KOpHSI

51 KsagpaThsie KopHH. | KBangpaTHbIll KOpeHb U3 Tekymnmi 3aKperuIsitoT YMEHHE HaXOAUTh 3HaUEHUE 16.01
ApudMeTHYecKuit NIPOU3BEACHY S, KBAPATHBIN BBIPAXKEHUS, CONEPKALLETO
KBA/IPATHbII KOPEHb. KOpEHb M3 IPOOHU, BHIUUCIICHHE apudMeTHyecKre KBaIPaTHbIE KOPHH.

KOpHEH. 3HAKOMSITCSI CO CBOMCTBAMHU
apu(METHIECKOro KBaJpaTHOTO KOPHS,
CIIEYIOIIE U3 OIpeesIeHIs 3TOr0
TIOHSITHSL.

52 KsagpaThsie kopHH. | KBajgpaTHbIN KOpeHb U3 C.p. DOpMUPYIOT U 3aKPEIUISIIOT YMEHHUS 18.01
Apudmernyeckuit NIPOU3BEACHMS, KBAIPATHBIN HaXOJUTh 3HAYEHUE BBIPAKECHUS,

KBaJpaTHbIH KOPEHb. KOpEHb M3 IPOOH, BHIUHUCIIEHHE coJieprKaIero apudpMeTuIecKne KBaIpaTHbIE
KOpHEH. KOPHH, pelaTh ypaBHEHHUs BUAA X~ = a,
VX =a.

53 MHOXXECTBO H €ro MHOXECTBO, JIEMEHTHI Texymuii OmnuceIBaTh: MOHATHE MHOXKECTBA, deMenTa | 20.01

3JIEMEHTHI. MHOKECTBA,0JHO3JIEMEHTHOE MHOYKECTBA, CITOCOOBI 3a/1aHNST MHOXKECTB;
MHOXECTBO, PaBHbIE MHOKECTBO HaTypaJIbHBIX YHCEI,
MHOXECTBA, MHOKECTBO LI€JIbIX YHCEJl, MHOYKECTBO
XapaKTepUCTUUECKOE CBOICTBO, PalMOHAIBHBIX YKCEl,
IIyCTOE MHOKECTBO.

54 MHOXXECTBO 1 €ro MHOXECTBO, DIIEMEHTHI Tekymumii OnuchIBaTh: MHOJKECTBO ACHCTBUTEIBHBIX 23.01

JJIEMEHTHI. MHOKECTBA,0HO3JIEMEHTHOE YHCEII U CBSI3U MEXIY 3TUMH YHCIOBBIMU
MHOECTBO, PaBHBIE MHOKECTBAMM; CBSI3b MEXY OECKOHEUYHBIMH
MHOXECTBA, JECATUYHBIMU ApOOSMH U PALIMOHAILHBIMH,
XapaKTepUCTUYECKOE CBOICTBO, UPpaLrOHANbHBIMU YHCIAMH.
IIyCTOE MHOKECTBO.

55 ITonmHOXeECTBO. [NomMHOMXKeECTBa, THATPaMMBI Tekymuii OmnuceliBaTh: MOHATHE MHOXKECTBA, djIeMeHTa | 25.01
Omnepaunn Hat Diinepa, nepeceueHue MHOKECTBA, CIIOCOOBI 3aaHUs MHOYKECTB;
MHOXKCCTBAMI MHOXECTB ¥ 00beIMHEHNE MHOKECTBO HaTypaJIbHBIX YHCEII,

MHOXECTB. MHOXKECTBO LIEJIBIX YHCEI, MHOKECTBO
palrOHATBHBIX YHCEI,

56 [TonMHOMXKeECTBO. [TonmHOXecTBa, TnarpaMmsl Texymui OnuceIBaTh: MHOXKECTBO IEHCTBUTEIBHBIX 27.01
Omnepanuu Hazt Diinepa, nepeceueHue YHCEN U CBSI3H MEXAY TUMH YHCIOBBIMA
MHOXECTBaMH

MHOXCCTB U 06BGI[I/IH6HI/IC

MHOKCCTBAMU,; CBA3b MCKIY OCCKOHEUHBIMH




MHOXCCTB.

JACCATUYHBIMA ,I[pO6SIMI/I " palliOHaJIbHBIMU,
HUppaluoOHAJIbHBIMA YU CIIaMU.

57 UucoBble MHOXKECTBA MHOXECTBO HATYPabHBIX Texymuuit PacrioznaBaTh parioHaIbHbIC U 30.01
YHUCEJ, MHOXECTBO IEJTBIX UppanuoHaibHbIe yucia. [I[puBoauTh
YHCEJl, MHOXKECTBO MIPUMEPBHI PALIMOHATBLHBIX YUCET U
paIlMoOHaIbHBIX YMCEI, TIEPUOT UpPpaIMOHANBHBIX YHCEI. []3aMnuCchiBaTh C
Ipo0H, HPPALMOHATBHOE YHCIIO, noMoIIpio Gopmys cBoicTBa eHCTBUI ¢
OeckoHevHast Hellepr oIy ecKast JICHCTBUTEIBHBIMU
Jpo0b, MHOXECTBO quciamu. [ DopMyIupoBaTh:
JICCTBUTEIIBHBIX YHCEI. OIIPEICIICHNUS: KBaIPATHOTO KOPHS U3
YyHUCIia, apu(pMETHUECKOr0 KBaJAPaTHOIO
KOPHS U3 YHUCJIa, PABHBIX MHOXKECTB,
MOJIMHOXECTBA, MEPECEUCHUST MHOXKECTB,
00beIMHEHUS] MHOYKECTB;
58 YucnoBble MHOXKECTBA MHoKecTBO HaTypaibHbIX C.p. DopMynupoBaTh: [ JonpeaeneHus: 1.02
YHUCEJI, MHOXKECTBO IEJTBIX KBaJIPaTHOrO KOPHSI M3 YKCIIa,
Yrcell, MHOKECTBO apu(PMETHIECKOTrO KBAPAaTHOrO KOPHS U3
paMOHATIBHBIX YHCEIN, TTePHOT YHCIa, pABHBIX MHO)KECTB, TIOAMHO)KECTBA,
IpoOu, MpparroHaIbHOE YHCIIO, TepeceveHus MHOXECTB, 00heINHEHHS
OeckoHedHas HenepruoauIecKas MHOYECTB;
JpoOb, MHOXKECTBO
JIECTBUTEIBHBIX YHCEN.
59 CBOMCTBO aprUPMETHIECKOTO Tekymumii YMeTb cTpouTh rpaduk GyHKLEA Y = vy, |3.02
KBaZpaTHOTO KOPHS U3 CTCICHH, 110 HEMY ONpEIENATh CBOKCTBA (DYHKLIMH,
CBoiicTBa CBOWCTBO apu(hMETHIECKOTO Vil
apru(MeTHIECKOr0 KBaIpaTHOT'O KOPHA U3 rpadix Gkt y= +m,}_ecnn
KBA/[PATHOTO KOPHS. MIPOM3BEICHHS, CBOMCTBO U3BECTeH TpaduK QyHKIMK Y = V=
apu(MeTHIECKOro KBaapaTHOTO
KOpPHS U3 Ipodun
60 CaoiicTBO apupMeTHIECKOro Tekymuii YmeThb cTpouts rpaduk HyHKIHH y=\/X, 6.02

CBolicTBa
apudmeTnIeckoro
KBaJPaTHOTO KOPHS.

KBaJIPaTHOTO KOPHS U3 CTEIEHH,
CBOMCTBO apu(pMETHIECKOTO
KBaJIPaTHOTO KOPHS U3
MIPOU3BEIEHHUS], CBOMCTBO
apr(METUIECKOro KBaJpaTHOTO

3HAMb €€ CBOMCTBA.

YMmers untaTh rpaduk QyHKIMH, peraTh
rpauuecKu ypaBHEHUS 1 CUCTEMBI
ypaBHEHUI




KOpHS U3 Ipo0Hu

61 Brinecenne MHOXKUTENS U3 IO Tekymuii 3HaTh CBOMCTBA KBAJPATHBIX KOPHEH. 8.02
3HaKa KOPHs U BHOCUTH IO .
TOoXIeCTBEHHBIE 3HAK KODHS. YMeTh NpUMEHATH CBOICTBA KBAAPATHOIO
npeoOpa3oBaHUs KOpHS NP HaXOXKJICHUH 3HAUEHHS
BBIPXKECHUM, CONEPIKALLNX BBIDAIKCHUA.
KBa/IpaTHbIE KOPHHU.
BrimonusaTh Oonee caoKHbIE YIPOIIECHHS
BBIPaKEHUN
62 Brinecenne MHOXKUTENS U3 11O Texymuii 3HaTh CBOMCTBA KBAJJPATHBIX KOPHEH. 10.02
3HaKa KOPHS ¥ BHOCUTH TI0J]
T 3HAK KODHS. YMeThb IPUMEHSTH CBOICTBA KBaJAPATHOTO
OKNCCTBCHHBIC KOpHS IIPU HAXOXKJICHUH 3HAUEHHS
npeodpa3oBaHus BBIDAKCHIIS.
BBIPKEHHH, COAEPIKAIINX
KBa/IpaTHBIE KOPHHU. BremonHasaTh OoJee ClIoXKHBIE YITPOIIEHUS
BBIpaXeHNH Hanboliee paruoHaIbHBIM
criocobom
63 BriHecenre MHOKHUTENS U3 IO Tekymumii HmeTh TipenicTaBieHue 0 Mpeodpa3zoBaHUN 13.02
T Ok IECTBEHHbIE 3HaKa KOpPHs ¥ BHOCUTH I10]1 BBIPQXEHN, 00 U3BJICYECHUH KBAIPATHOTO
IpeoGpa3oBaHHs 3HaK KOpHSI. KOpHS U OCBOOOXKICHUH UPPALMOHATIBHOCTH
BBIP@KCHMUIH, COTEPIKAIIIIX B 3HaMeHaTese. Y MeThb OLICHUBATh HE
KBaJpaTHBIC KOPHH. W3BJIEKAIOUIUECS KOPHH, HAXOIUTh UX
MPUOIMKEHHOE 3HAYCHUE
64 BriHecenre MHOKHUTENS U3 IO Tekymumii 3HaTh 0 IpeoOpa3OBaHMM BRIPAKCHHH, 00 15.02
3HaKa KOPHs ¥ BHOCUTH 0] OIlepalysIX U3BJICUCHHS KBAIPATHOIO KOPHS
ToxnecTBeHHbIe 3HaK KOPHSI. 1 0CBOOOKICHHH HPPALMOHAIFHOCTH B
npe06pa3013aHH;1 3HaMeHaTene. Y MeTb PAcKIaAblBaTh Ha
BBIPAKCHIH, CONCPHKAIIIX MHOYKHUTENH BBIPAKEHUE CITOCOOOM
KBA/IPATHRIC KOPHM. TPYIIIUPOBKHU, UCIOJIB3YS ONPENCICHUE U
CBOIICTBa KBaAPATHOIO KOPHS
65 I S Sp— BrrHeceHre MHOXUTENS U3 TIOJ C.p. YMeTh BBHINTONHATH TPE0Opa3OBaHuUs, 17.02
MpeoGpazoBanHs 3HaKa KOPHs ¥ BHOCUTH I10]1 coJeprKallye Ornepalro U3BJICUEHUS KOPHS,

BBIpa)KeHHﬁ, COACPIKAIINX
KBaJApaTHBIC KOPHHU.

3HAK KOpHA.

0CBOOOXKAATHCSI JIOT UPPALIOHATIBHOCTH B
3HaMEHaTeJIe; PAaCKJIabIBaTh BEIPAKEHHUE Ha
MHOKUTENH, UCHIONB3Ys POpMYJIbI KBaapaTa




CYMMEBI U pa3HOCTHU

66 Oynxims Y = \/; ee rpaduK Tekymnmi YMeTsb BHIOTHATH TPeoOpa3oBaHus, 20.02

=/ X U cBOHCTBa (PYHKIUU
OyHk1usa Y = \/; , €€ y \/_ Py

COoACpIKaIIUC onepanunto N3BJICYCHUA KOPH:,
OCBO60)KIL3TBCSI JIOT UPPALIMOHAJIBHOCTH B

cBOiiCTBA ¥ rpaduK y = [x 3HAMEHATeNe; PacKIaJbIBaTh BIpaXKCHUE Ha
MHOKUTEJTH, UCIIOJIb3Ys (hOPMYJIbI KBaIpaTa
CYMMBI U Pa3HOCTH
67 Oynkums Y = [x ee rpaduK Tekymuii 3HaTh onpeneneHue U CBOMCTBA MOYJIS, 22.02
b
Dymxuns Y = X ce YMETh IIPUMEHSAThH UX IIPH PEIICHUN
) ’ Y =+/X u cBolicTBa QyHKIMH yIIpaKHeH i
CBOMCTBa U Tpaduk.
y=+X .
68 Oynkims Y = [x ee rpaduK Texymuii 3HAaTh onpeneneHue U CBOMCTBA MOIYJIA, 27.02
2
Oymxis Y = X ce YMETb [IPUMEHATH UX IIPH PEIICHUN
) ’ Y =+/X u cBoiicTBa QyHKIMH YIIPasKHEHUH
CBOMCTBa U Tpaduk.
y=+/X .
69 [ToBTOpCHME u | Pemenue 3amanuii o Tekymumii IIpuMeHeHne oTydeHHbBIX 3HAHUH TpH 1.03
cucreMarusanus MPONJIEHHBIM TEMaM. noaroroske k [TA
y4aeOHOT0 MaTepuaa
70 KonTposibHasn  paGora | 3amaHus 1o MpOHAEHHBIM K.op. TIpumeHeHre Ha IpaKTUKE 3HAHWM, ymMeHud | 3.03
Ne 4: «KBagpaTtHble | temam Y HAaBBIKOB, IIOJyYEHHBIX 10 NPOHAEHHBIM
KOpHWY TEMaM, IIPU PEIEHUH TEKCTOBBIX 3aIaHUH U

3aJga4

I'nasa 3. KBaaparnble ypaBHeHus (24 yaca)

ey yyenuka:

M3yunts Moayas « KsajgpaTtHele ypaBHEHUS » U IOJIyYHUTh
MOCJIEIOBATEIbHYI0 CHCTEMY MaTeMaTH4YeCKMX 3HAaHUM HEOoOXOAMMBIX IS
M3YUYEHHSI IIKOJIbHBIX €CTECTBEHHBIX TUCIUIUIMH Ha 6a30BOM YpOBHE.

HNmers mnpeacraBjieHMe O KBAJpPaTHOM ypaBHEHHWH, O CTapuieMm
koapduuuente, BTOpoM Kod(pduuuenre, o cBoOOJHOM UJIEHE, O
NPUBEJICHHOM KBAJPaTHOM YpPaBHEHHHM, MOJHOM KBaJPaTHOM YpaBHEHUH,

IMean nmemarora:

®opMupoOBaHUe TPeICTABJIEHUNH O KBAJpaTHOM YpPaBHEHUHU, O CTaplieM
kodduimeHTe, BTopoM kodhduiueHTe, 0 CB0O0HOM YIeHe, O TPUBEIEHHOM
KBaJIpaTHOM ypaBHEHUH, TIIOJTHOM KBaJpaTHOM YpPaBHEHHUU, HEMOIHOM
KBaJIpATHOM ypaBHEHHH , O KOPHE KBAJPATHOTO YPaBHEHHs, TUCKPHUMHHAHT
KBaJIpAaTHOM ypaBHEHHUSI.




HEINOJHOM KBaJpaTHOM YpPaBHEHUU , O KOPHE KBAJPAaTHOIO YpPaBHEHUS,

JUCKPUMHUHAHT KBAJIPaTHOM YPaBHEHHUSI.

OB.]'IaL[eTL YMCHUSAMM

Pemrates kBagpaTHbIe ypaBHEHUS, BEIBOJUTH (POPMYJIBI KOPHEH KBaIpaTHOTO

YpaBHCHUA, NPUMCHATL IpaBujila PCIICHUA KBAaAPaTHOIO0 YpPaBHCHMUA:

IMOJIHOTI'0, HETIOJIHOI'O, ITPUBCACHHOTO.

HOMOIIII) B OBJaJICHHU HaBbBIKAaMHM IIPUMCHAIATH
KBaApaTHOI'O0 YpaBHCHHA: IMOJIHOI'0, HCIIOJIHOTO, IPUBCACHHOT'O

DopMHpPOBaHHME YMEHHUH pEIIaTh KBAJPAaTHBIC YPABHEHUS

IToMouIb B OBJIa/IGCHMU YMEHHEM BBIBOJIUTH (JOPMYIIBI KOPHEH KBaapaTHOTO
ypaBHEHUs

mpaBujia pPCIICHUA

71 KBagpaThbeie ypaBHEHUS. Texymuit 6.03
Pewienne HETIOJIHBIX
KBaJJPATHBIX YPABHEHUI
72 KBagpatueie ypaBuenusa. | KBagpaTHble ypaBHEHUS, Texymuit 3HaTh OCHOBHBIE MOHATHS KBAJAPaTHOTO 10.03
Pemenne HCIIOIHBIX | rIpUBENEHHBIE U HE YpaBHEHHUSI, YMETh IPUMEHATH UX IIPU
KBA/IPaTHBIX ypaBHEHHH NPUBEIEHHBIE, KBAPATHBINI PELIEHNH YpaBHEHUH
TpEXUJIeH, ITOJTHBIE U HETIOIHBIE
KBa/IpaTHbBIE YpAaBHEHUS, KOPEHb
ypaBHEHUS
73 KBanpatueie ypaBHeHus. | KBaapaTHbie ypaBHEHUS, C.p. 3HaTh OCHOBHBIC ITOHATHS KBaAPATHOTO 13.03
Pemenne HCIIOIHBIX | mpuBEJEHHBIE U HE YpaBHEHUS, YMETh IPUMEHSITH UX MPU
KBA/IPaTHBIX ypaBHEHHH HpUBEICHHBIE, KBAIPATHbII PELIEHUH ypaBHEHHUI
TpEXUJIeH, MTOJTHBIE U HETIOIHBIE
KBa/IpaTHBIE YPAaBHEHUS, KOPEHb
YpaBHEHUS
74 ®opmyia KopHe# | JluckpummunaHT, popmyna Tekymnii 3HaTh M yMeTb IPUMEHSTH PopMyITy 15.03
KBaJIpaTHOIO ypaBHCHHUA. KOpHEH KBaJpaTHOTO ypaBHEHUS, KOPHEH KBaJpaTHOI'O ypaBHEHUS
AITOPUTM pelIeHUS YpaBHEHUS
75 ®dopmyna kopHe# | JluckpummunaHT, popmyna Texymmit 3HaTh M yMeTb IPUMEHSTH POpMyITy 17.03
KBaZpaTHOI'O ypaBHCHUA. KOpHEH KBaJIpaTHOTO ypaBHEHUS, KOpHEH KBaJIpaTHOrO YpaBHEHUS
AITOPUTM pelIeHUS YPaBHEHUS
76 dopmyna kopHed | JluckpummunaHT, popmyna Texymuit 3HaTh ¥ yMeTh IPUMEHSTH PopMyITy 20.03
KBaZpaTHOTO ypaBHCHHA. KOpHEN KBaJpaTHOIO ypaBHEHUS, KOpHEH KBaJIpaTHOI'O YPaBHEHMUSI, PEIIATh
AITOPUTM peIIeHUs YpaBHEHUS KBaJIpaTHbIE ypaBHEHUS C MapaMeTpaMu
77 ®dopmyna KopHell | ParmoHansHOE ypaBHEHHE, C.p. 3HaTh ¥ yMeTh IPUMEHSTH POopMyITy 22.03

KBaApaTHOI'O YpaBHCHUS.

AJITOPUTM PCUHICHUA, MECTOL

KOpHefI KBAaJApaTHOI'O YpaBHCHU A, PCIIATH




BBEICHUSI HOBOM IIEpEMEHHOM

KBaJpaTHbIC ypaBHEHH C TapaMeTpaMu

78 Teopema Buera Teopema Buera Tekymumii 3HaTh M yMeTh IPUMEHSTh TeopeMmy Buera, | 24.03
MIpU PELICHUH KBaJApPaTHBIX YPAaBHEHU; IpH
Pa3NoXKEHUH KBaIpaTHBIX YpPaBHEHUM Ha
MHOYHUTENH.

79 Teopema Buera Teopema Buera Tekymuii 3HaTh U yMeThb IIPUMEHSTEH Teopemy Buera, | 3.04
IIPU PELICHUU KBAIPATHBIX YPaBHEHUN; IIPU
Ppa3yIoKEHUH KBAPATHBIX YPAaBHEHUN HA
MHOYHUTEIH.

80 Teopema Buera Teopema Buera, Teopema Texymuit 3HaTh M yMeTh IpUMEHSTH Teopemy Buera, | 5.04

oOpatHast Teopeme Buera. TIPH PELIEHUH KBaJAPATHBIX YPAaBHEHHI; IPH

Ppa3yIoKEHUH KBAaJPATHBIX YPAaBHEHUN HA
MHOXHUTCIIN.

81 KonTtpoabnas padora 3amanus no npoineHHsM TeMam | K.p. IIpuMeHenue Ha NpaKTUKEe 3HAHUW, yMeHUd | 7.04
Ne §: «KBanpaTHbIe ¥ HAaBBIKOB, TOJTyYE€HHBIX [0 PO IEHHBIM
YpaBHEHUsD» TeMaM, IIpU pellleHH TEKCTOBBIX 3aJaHuil U

3a1a4y

82 KBanpatHblii TpEXUIIEH. KBaapatHblii TpexusieH, KOpEHb Tekymmii DopMUPYIOT yMEHHUE JOKA3BIBATh Teopemy o | 10.04
KBaJIpaTHOTO TPEXWIICHA, pa3I0KEHUU KBaJIpaTHOrO TPEXUICHA Ha
JUCKPAMUHAHT KBaJpaTHOTO JUHEWHBIE MHOXKUTEIHN, HAXOAUTH KOPHU
TpeX4JIeHa, TUHEHHBIE KBaJIPaTHOTO TPEXWIIEHA W PACKIIAbIBATh
MHOKHTEIH. €r0 Ha MHOMKHTEIN.

83 KBanpatHblil TpExusieH. KBanpatHblil TpexusieH, KOpEeHb Texymmit POopMHPYIOT YMEHHE PELIATh 12.04
KBaJpaTHOTO TpEXWIIEHa,
JMCKPUMHHAHT KBa[ATHOTO MaTEMaTHYECKHE 3aJa4H , HCITONb3Ys
TpeXHITeHa, THHEHHbIE pazncixceﬂne KBaJpaTHOTO TPEXWIEHA Ha
MHOKHTCIIIA JUHEWHBIE MHOMKUTEIH.

84 KBagpaTasblii TpéxdmeH. KBagpaTHsblil TpexuieH, KOpeHb Texymmui 3aKpeIuIsIIoT YMEHHE pelaTh 14.04

KBaApaTHOI'O TPEX4JICHA,
AUCKPUMUHAHT KBAaJAPAaTHOI'O
TPEXUJICHA, JINHCIHEBIC
MHOXXHUTECIIH.

MAaTeMAaTUYCCKUC 3a0a"u , UCIIOJIb3Ys
Pa3JI0KCHUEC KBAAPATHOT'O TpéaneHa Ha
JIMHEHHBIE MHOXXUTEIIH.




85 Pemrenue ypaBHeHUH, | bukBajpaTHOe ypaBHEHHE, METO Texymui 3HAaKOMSITCS C aITOPUTMAMHU PEIICHHS 17.04
CBOAALLINXCS K | 3aMeHBI IepeMEHHOM. OMKBaIpaTHBIX ypaBHEHHH, pellICHNs ypaBHEH,
KBaZIpaTHBIM METOJIOM BBEJICHHSI HOBO# MIEPEMEHHOM, pelie
ypaBHEHUSIM. .

JIpOOHO- pallMOHATIBHBIX YpaBHEHUH.

86 Pemenue ypaBHEHUH, | bukBajpaTHOE ypaBHEHHUE, METOJ Texymuit 3aKpeIuISIIOT aTOPUTMBI peleHus 19.04
CBOIAINXCA K | 3aMeHBI IEPEMEHHOM. OMKBaIpaTHBIX ypaBHEHUH, pelICHHS
KBaZIpaTHBIM YPABHEHHIA METO/IOM BBEIEHHS HOBOM
ypaBHEHUSIM. .

nepeMEeHHOM, peleHus APoOHO-
palMoHAaNbHBIX YPaBHEHHH.

87 Pemenue ypaBHEHUH, | bukBajpaTHOE ypaBHEHHUE, METOJ Texymuit YMeTh cOCTaBIATE MATEMATUYECKYIO 21.04
CBOIAIINXCS K | 3aMeHBbI IEPEMEHHOM. MO/IeNlb, pabOTaTh C HEH, CpaBHUBATH
KBaJIpaTHBEIM BEIIMUYUHBI OTHOTO U TOTO K€
ypaBHEHUSIM.

HanMEHOBaHUsI, BRIOMPATh OTBET Ha BOMPOC
3a/1auu

88 Pemenue ypaBHeHu#, | buxBagpaTtHOoe ypaBHeHue, meTon | Texkymmit YMeTh cOCTaBIAT, MATEMATUYECKYIO 24.04
CBOIAIINXCS K | 3aMeHBbI IEpEMEHHOM. MOJIeNb, paboTaTh C HEH, CpPaBHUBATH
KBaZpaTHbIM BEJIMYMHbI OJJHOTO M TOTO K€
YPaBHEHUSIM.

HaWMEHOBAHMS, BEIOMPATh OTBET Ha BOIIPOC
3a1a4n

89 Hrorosasi KOHTPOIbHAsA | 3aJaHUA 10 MPOHACHHBIM TeMaM | MuauBuayans | OO0OMIAlOT M CHCTEMATU3UPYIOT 3HaHus 1o | 26.04
padora. HOC PCIICHUE | OCHOBHBIM T€MaM Kypca anredpsl 8 Kiracca;

KOHTPOJILHOMN
paboTHI

90 PannonansHble MaremaTuyeckast MOZAENb Texymmui 3aKpenJIsifoT aJrOPUTMBI PELECHUS 28.04
YpaBHCHUA KaK | peaabHOM CUTyalllH, PELICHNE OMKBaJPaTHBIX YPaBHEHUH, PEIICHHS
MaTeMaTHICCKUC MOACIH | 335134 Ha COCTABICHHE ypaBHCHUH yPaBHEHHUI METOIOM BBEJCHUS HOBOM
peabHBIX CUTyaluH. .

TIepEeMEHHOM, pelIeHus APoOHO-
palroHaIbHBIX YPaBHEHHH.

91 Parnmonansubie MaremaTuyeckasi MOZENb Texymmui DOpMHUPYIOT yMEHUSI peliaTh 3aJaqd Ha 3.05
YpaBHCHUA KaK | peaabHOM CUTYyalllH, PELIEHNE yucia, Ha JBWKEHUE 110 10pore, Ha

MaTeMaTHYECKHE MOJENH
peabHBIX CUTyalu.

3a1a4 Ha COCTaBJICHHEC ypaBHeHHﬁ

JABHXKXCHHUC 110 BOAEC, BBIACIIAA OCHOBHBIC
OTallbl MATEMATUYCCKOI' O MOJACIIMPOBAHUS C
IMOMOIIBIO PAITMOHAJIBHBIX ypaBHeHI/If/i.




92 PammonansHeie MaremaTtnyeckasi MOZEIb Texymui 3aKpenJIsoT yMEHHS pelaTh TeKCTOBbIE 5.05
ypaBHCHUA KaK | pealbHOU CUTyaluH, PELICHUE 3a7la44 Ha 4HCIa, HA JBIXKEHUE 110 A0POre,
MAaTCMATHHCCKHE MOACIH | 335194 Ha cocTaBIICHHE YPaBHCHHIA Ha JIBIKEHHE 10 BOJIE JBHKEHHE C
peabHBIX CUTYaluH. .

MIOMOIIBIO PAIllMOHATBHBIX YPaBHEHHH.

93 PanmonanbsHbie MaremaTuueckast MOJIEIb Texymmi 3aKperiaoT YMEHUS PeliaTh TEKCTOBBIE 10.05
YpaBHEHUA KaK | peanbHOW CHTyaluH, PEIICHUE 3a/1auyd C IIOMOILBIO PalliOHAIBHBIX
MaTCMAaTHICCKUC MOACIH | 53,199 Ha coCTaBIICHHE ypaBHEHUIH ypaBHEHU
peanbHBIX CUTYalH.

94 [ToBTOpeHue u | Pemenue 3amanuii o [ToBTOpSIIOT M 00OOIIAIOT 3HAHUS 10 TEME 12.05
CHUCTEMAaTU3AIUsA IIPOHUIEHHBIM TEMAaM.
y4eOHOro MaTepuaa.

95 KontpoanHasi  padora | 3anaHus 1o npoiineHHsiM TeMam | K.p. 3aKperuIsiIoT YMEHHA pelaTh TEKCTOBBIE 15.05
Ne  6: «KagpaTHblii 334Ul C IIOMOIIBIO PAIIMOHATBHBIX
TPEXuIeH» ypaBHEHNIA

IMoBTOpenue (7 4acoB)

eau yueHuka

[IpoBecTn camoaHaaN3 3HAHUM, YMCHUM M HaBBIKOB TTOJIYICHHOM B ITPHOOPETEHHOM
Kypce aireOpsl 3a § Ki1acc nMpu 00001IaroIeM TOBTOPSHUH TEM: «areOpanyecKue
IpoOM», «KBaJpaTHBIE YPaBHEHUS», KHEPABEHCTBAY.

J1s1 3TOr0 HeoOX0AMMO OBJIAJICTH YMEHUSMH HCIIOIh30BAThH MPHOOPETCHHEIC
3HaHUS U YMECHUS TPAKTHYECKOH JIESTENbHOCTH U B TIOBCETHEBHOM KHU3HH U JUIS
WCCIICIOBAHUS HECIIOKHBIX MTPAKTUYECKHX CUTYallni Ha OCHOBE M3YYEHHBIX
(hopMyT U CBOICTB Tel.

IMeau menarora:

O060O0IMTE M CUCTEMAaTH3UPOBATh Kypc alreOphI 3a 8 Ki1acc, perias ¢ yJanimMucs
3aJIaHHS TIOBBIIICHHON CIIOHOCTHU TI0 BCEMY KypCY anreOphl.

JoO6uTHCSI MOHUMAHUSA YIAITUMICS BO3MOXKHOCTH MCIIOIB30BAHUS MTPUOOPETEHHBIX
3HAHUH U YMEHUI B IPAKTUYECKOU JESATEIBHOCTU U B IOBCEIHEBHOM KU3HU.

CdopmupoBaTs yMeHHe HHTETPHPOBATH B IMYHBINA OMBIT HOBYIO, B TOM YHICIIE
CaMOCTOATENBHO MOTYICHHYIO HH(POPMAIIHIO.

96 | Anrebpaunueckue ApooH. IIpeobpa3zoBaHue paroOHATLHBIX CP YMeTh NpUMEHSATH OCHOBHOE CBOMCTBO 17.05
BBIPKEHH, PEIIICHNE IpoOu Tpu peodpa3oBaHUH
paIMOHATBHBIX YPABHCHHUH anreOpanvecKux ApoOed U UX COKpAICHUH,
HAXOIUTh 3HAYCHUE APOOH TPHU 3aTaHHOM
3HAYCHUU MEePEMEHH OH
97 KBagpaTtuunas QpyHKIus. KsagpaTtuanas ¢pyHknus, ee CP 3HaTh, YTO HA3BIBAIOT KBAJAPAaTUYHOU 19.05
cBoiicTBa u rpaduk. Ocb ¢dyHKuuei, ee rpadurom, HopMyIbl
napaboibl, BEPIIMHBI TAPA0OIIHI, BEPIIMHBI MapaboIbl, yMeTh IPUMEHSTh X
QITOPUTM TTOCTPOSHUS TTapadOITbl MIPH PELICHUH YIIPAXKHEHUH
98 KBanpartnbie ypaBHeHUSI. Teopema Buera, oOpaTHas CP ¥Ymerb npumMeHsaTs TeopeMy Buera u 22.05




Teopema Buera, popmyinbt
KOpHEH KBaJpaTHOTO ypaBHEHUS

oOpatHyro Teopemy Buera, perras
KBaJpaTHbIC YpaBHEHUS;

-HaXOJHUTh U MCIIO0JIb30BAaTh I/IH(i)OpMaIII/IIO

99 | ToxaecTBeHHBIC BriHecenre MHOKUTENS U3 MO C.p. ‘YMeTsb BHIOTHATH TPeoOpa3oBaHus, 24.05
npeoOpa3oBaHus 3HAKa KOPHsI ¥ BHOCHTD IO 3HAK COZIep KaIIHe OMEPAIHIO U3BJICUCHHUS KOPHS,
BBIPQKCHHI, COJCPIKAIIUX | KOPHS. OCBOOOXKAATHCS JIOT HPPAIIMOHAIBHOCTH B
KBaJIpaTHBIC KOPHH. 3HAMEHATeNIe; PACKIabIBATh BEIPAYKCHUE Ha

MHOKUTEITH, UCTIONB3Ys (POpMyJIIbl KBajapaTa
CYMMBI U Pa3HOCTH

100 | Pemienue ypaBHeHuH, | bukBaapaTtHoe ypaBHeHue, merog | C.p. YMeTh COCTaBIISITh MATEMATHUECKYIO 26.05
CBOIAIINXCS K | 3amMeHBbI IEPEMEHHOM. MoO/IeNb, paboTaTh C HEH, CpaBHUBATH
KBaZIpaTHRIM BEJIMYUHBI OHOTO U TOTO Ke
YpaBHEHHSIM.

HAWMEHOBAHHMSI, BHIOMPATh OTBET Ha BOMPOC
3a]a49u

101 | Oysknusa y = x/x u e K Texymmit 3aKpersitoT yMeHHe CTPOUTh rpaduku 29.05
rpaguk @yHKIMUSA y =X, €€ CBOWCTBA U k

N o y==
rpa¢ux, npu x>0, GbyHKIHH, X', cozeprKalmx MOyIb,
<
k<0,moctpoenue rpaduKos, 3aJ]aHHBIX KYCOYHO HPOBOJIST
PCIICHIE ypaBHCHHHI uccrenoBanne QyHKIHH, 3aJaHHBIX
rpaduIecKu.

102 | dynxims y = x> u ee | CBOICTBO (DyHKIHH y=X?, Texymruit Ymethb cTpouts ee rpadukK, HAXOAUTh 31.05
rpaduk. YpaBHEHUS, CUCTEMBb] YpaBHEHUI 00J1acTh ompeneneHus, 001acTh 3HAUCHMS,
Oynkius Y =X, ee OyHKups Y = [x , ee rpaduK HauOOJNbIIEe M HAMMEHBIIIEE 3HAYCHNS,

CBOMCTBA U rpa(bHK_ pemiaTe ypaBHEHUA, CUCTEMBI ypaBHeHPIfI C
Y =+/X u cBolicTBa pyHKIUK MOMOLLBO rpaduka
y =X .
I'paduk KOHTPOIBLHBIX padoT
Ne TEMA JATA




JlnarHocTuueckasi KOHTpOJIbHas paboTa

12.09

Kontponsnas padora Nel 10.10
CrnoxeHue ¥ BBIYUTaHUE PALMOHAIBHBIX IpoOei

KonTpomabnas padora Ne2 21.11
YMHOXEHHUE U JAeTIEHHUE PAllMOHAIIBHBIX Ipo0Oeii

KonTpomnbnas pabora Ne3 23.12
PanmonanbeHble ypaBHeHuUs . CTeneHb ¢ OTpULIATENbHBIM IIOKa3aTeIeM

KonTpomabHas pabota Ne4 3.03
KBagparHsle kKopHU

KonTpomnsnas padota Ne5 7.04
KBanpaTHbie ypaBHEeHHS

Hrorosas padota. Tect 26.04
KonTponsHas pabora Ne6 15.05

KBanpatHsblit TpexuieH




COI'JTACOBAHO
IIpoTokoin 3acenanus
METOOUYECKOTO COBETA
MBOY COIII Ne3 r.Jlonenxa
ot 22.08.2022 roma Ne 1

IIpescenaTens METOTIIECKOT
cosera ®ponopa H.I. %

COI''TACOBAHO
3aMecTHTENE UPEKTOPA
Oponosa H.I.
22.08.2022 roma
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