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CocraBsureapr _ KybOarueBa Amxena AHATOJIbEBHA

IIporpamma pa3padoTaHa Ha OCHOBe

1.Mporpamma no anrebpe cocTaBneHa Ha OcHOBe nporpammbl MaTemaTuka: 5 — 11 knaccel / A.T. Mep3nsiK,
B.b. MonoHckuin, M.C. fikup, E.B .Byuko , «<Anrebpa 8 knacc» astopos A.l. Mep3nskKa, B.b. NMonoHckoro, M.C.
Akunpa.

YyebHbiii rog, : 2022-2023

IHosicHUTEJLHASA 3aIIHCKA

PabGouas nporpamma 1o anre6pe JJIA 8 KJacca cocTaBjieHa Ha OCHOBE CICAYOINX HOPMATUBHO-IIPABOBbLIX U
HUHCTPYKTUBHO-MCTOJUYICCKUX NOKYMCHTOB:

-OenepanpHbiii 3akoH OT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit denepanuny;
-DenepanbHBlii  TOCYJApCTBEHHBIM  00pa3oBaTeNbHBIM  CTaHZApT OCHOBHOTO  00miero oOpa3oBaHUs,
YTBEP)KJCHHBIM MpukazoM MunucrepcTBa obpasoBanus U Hayku Poccuiickoit @eneparnuu ot 17.12.2010 Ne
1897 (manee — ®I'OC ocHOBHOTrO 00111ETO 0OpPa30BaAHUS)



- IlocTanoBnenue ['maBHOTO rocyaapCTBEHHOTO canuTapHoro Bpauda Poccuiickoit @enepanuu ot 28.09.2020r
Ne28 «O6 yrBepxknennn CanlluH 2.4.3648-20». «CaHUTapHO-3HUAEMHOJIOTHYECKAE TpeOOBaHUSA K
OpraHu3alusM BOCIUTaHHS U 00Y4EHUS, OT/AbIXa U 03J0POBICHHS ACTEH 1 MOJIOICIKH;

-DenepanbHBId MEpPEYCHb Y4EOHHWKOB, PEKOMEHIOBAHHBIX W JOMYHICHHBIX MHHHCTEPCTBOM IPOCBEIICHUS
Poccuiickoit @enepanuu no I[lpukasy Munnpocsemenuss Poccun ot 20.05.2020r. Ne254,00I1 HOO, OOII
000,00II COO onobpennbix DenepanbHbiM HaydHO-METOAMYECKUM COBETOM TI0 YU€OHUKAM;

- O BHecenmn usMeHeHHid B @enepanbHBI TepedeHb YYeOHMKOB, PEKOMEHIOBAHHBIX W JOMYIICHHBIX
MununcrepctsoM mnpocsemieHus Poccuiickonn @enepanuu 1o Ilpukazy Munnpocsemienus Poccun ot
23.12.2020r. Ne766,00I1 HOO, OOIT OO0, OOII COO onobpennsix PeaepanbubiM Haydno-Meronnyeckum
COBETOM IO y4E€OHMKAM;

- Ilpuxaz3 MunucrtepctBa oOpazoBaHusi W Hayku Poccuiickoii @epepamuu ot 14.12.2009 Ne 729 «O6
YTBEP)KJICHUH MEPEYHSI OPraHU3aINi, OCYIIECTBISIONNX U3JaHue YIeOHBIX TOCOOHH, KOTOPBIE TOMYCKAIOTCS K
WCTIOJIb30BAHMIO B  00pa30BaTENIbHOM TIPOIECCE B HMMEIOMIMX TOCYIapCTBEHHYIO aKKpEIAWTAIuI0 |
peann3yronmx o0pa3oBaTelbHbIE MpPOTpaMMbl OOIIEro 00pa30BaHUsS O0pPA30BATENbHBIX YUPEKICHUSIX» (C
U3MEHEHUSIMHU);

- IIpumepnas nporpamma no ydeOHomy npeamery « AnreOpa» aBropoB A.I'. Mep3mska, B.b. [lomonckoro,

M.C. Axupa. Mocksa. U3narensckuii ieHTp «Bentana-rpad», 2019;

- YcraB MBOY COIII Ne3 r. Jlonenka PocToBckoii o0macTu;

- OcHoBHas oOpazoBarenbHas mporpaMMa 0cCHOBHOTO oO1miero oopazoanust MbOY COIII Ne3 r. Jlonenka

- Ilonoxenue o cTpykType, Mopsake pa3pabOTKU M YTBEPKACHUU PabOYMX MPOTrpaMM Y4eOHBIX MPEIMETOB
(KypcoB) TmemaroroB B MYHMIMIIAJBHOM OIOKETHOM 0OIIe00pa30BaTeIbHOM —YUPEXKIACHUU CpeaHei
001eo0pazoBaTebHOM 1TKOJIE No 3 MyHUITMIIATLHOTO 00pa3oBaHus «ropo JoHemK;,

- Kanengapueiit yue6nsb1il rpadux MbOY COI Ne3 r.Jlonenka

- Vue6nsiit uian MBOY COIII Ne3 r. [lonernka PoctoBckoit o6mactu Ha 2022- 2023 yueOHBIH TOT

YMK: yueboHuk «AnreOpa. 8 kimacc» aBTopoB A.I'. Mepsmika, B.b. Ilononckoro, M.C. Skupa. Mocksa.

W3narensckuii ientp «Benrana-I'pad», 2019.

[IpakTHyeckas 3HAUMMOCTH LIKOJIBHOTO Kypca anreOpsl 7 - 9 KIIacCoB COCTOUT B TOM, YTO MPEIMETOM €ro
U3YYEHHUS SABIIAIOTCS  KOJMYECTBEHHbIE OTHOUIEHUS M  TMPOLIECCHl  pPEalbHOrO MHUpPA, OINHUCAaHHBIE
MaTeMaTH4YeCKUMH MoJeNsiMU. B coBpemeHHOM oOImiecTBe MareMaTudeckas IOJArOTOBKa HEoO0Xoauma
Ka)KJIOMY YeJIOBEKY, TaK KaKk MaTeMaTuKa IIPUCYTCTBYET BO BcexX chepax 4eoBEUECKOM AesITeNbHOCTH.

Kypc anrebper 7-9 sBnsiercss 6a30BbIM Uil MaTeMaTHUYECKOTO OOpa30BaHUS U PA3BUTUS IIKOJHLHUKOB.
OnHOM U3 OCHOBHBIX yesell UyueHus aneebpuvl A6IAemcs pa3sumue MblulleHUs, npejcoe ce2o hopmuposanue
abcmpaxkmuoco MviuieHus. B miponecce uzyueHus anreOpbl GOpMUPYETCS JIOTHUYECKOE U alTOPUTMHUUYECKOE
MBIIILJICHHE, a TAK)Ke TaKHe KaueCTBA MBIIUICHHUS, KaK CUJIa, THOKOCTh, KOHCTPYKTUBHOCTh U KPUTHUYHOCTb.

Henmn:

HSyLICHI/IC aJ'IFC6pBI B 8 Kyacce HAITpaBJICHO HA JOCTHXKCHUC CIICAYIOIUX ueneﬁ:

— OBJIaJIeHHE CUCTEMOM MaTeMaTH4YEeCKUX 3HAHUN U yMEHUH, HeOOXOAUMBIX JUIsl IPUMEHEHHS B
MIPAKTUYECKON AEATEIIbHOCTH, U3YUYEHHUS CMEXHBIX JUCLUILINH, IPOJIOJDKEHUS 00pa30BaHMs;

— MHTEJJIEKTYyaJIbHOE pa3BUTHE, POPMHUPOBAHUE KAUECTB JIMUHOCTH, HEOOXOAUMBIX YEIIOBEKY JJIS
MOJIHOLIEHHOH JKM3HU B COBPEMEHHOM OOIIECTBE: SICHOCTh M TOUHOCTh MBICIIU, KPUTHYHOCTh MBIILIJIEHNUS,
UHTYULUS, JJOTUYECKOE MBIIUICHUE, JIEMEHTHI AJITOPUTMUYECKON KYJIbTYpBhI, IPOCTPAHCTBEHHBIX
MPEJCTAaBICHUN, CIIOCOOHOCTD K MPEOI0JIEHUIO TPYAHOCTEH;

— (opmupoBaHuEe NpeaCTaBIECHUN 00 UAEIX U METOJaX MATEMAaTUKH KaK YHHBEPCAJILHOTO s3bIKa HAYKU U
TEXHUKH, CPEICTBA MOJICTIMPOBAHUS SIBJICHUN U IIPOLIECCOB;

— BOCIIUTAHUE KYIbTYphl JMYHOCTH, OTHOILIEHHUS K MaTeMaTHKe KaK K YacTH 00Ie4eTI0BEYECKON KyIbTYpHI,
MIOHMMAaHKE 3HAUMMOCTH MaTEMAaTHKH JIJIsl HAYYHO-TEXHUYECKOTO Mporpecca.

3agaun:



B X0JIe U3yUCHUH Kypca aiareOpsl B 8 Kitacce Ha 6a30BOM ypOBHE PELIAIOTCS 3aauu:

— IPOJOJDKUTH pPa3BUBATh IPEACTABICHUE O YHUCIE M POJM BBIYMCIEHUH B 4YEJIOBEYECKOW IPAKTHUKE,
COBEpUICHCTBOBATh  IPAKTUYECKUE HABBIKU BBINOJHEHHUS YCTHBIX, IUCBbMEHHBIX, UHCTPYMEHTAIbHBIX
BBIYMCIIEHUH, pa3BUTHE BBIYUCIUTEIBHON KYJIbTYpPHI;

— TPOJIOJDKUTH M3YYEHHE CBOWCTB 3JEMEHTApHBIX (DYHKIWH, HAYYUTHCS HCIOJIB30BATh (YHKIMOHAIBHO-
rpaduUecKue MpeICTaBICHUS sl ONIMCAHUS M aHAJIN3a PEaTbHbBIX 3aBUCMOCTEH;

— TOJyYUTb IPEJICTaBICHHE O CTATUCTUYECKHX 3aKOHOMEPHOCTSAX B pEaJbHOM MHpPE U O pa3IMyHBIX
crnoco0ax ux u3y4deHus, 00 0COOEHHOCTSIX BBIBOJIOB M ITPOTHO30B;

— pa3BUBaTh JIOTMYECKOE MBILIUIEHUS M pedb, YYUTh JIOTUYECKHM OOOCHOBBIBATH CY)KJEHUS, IPOBOIUTH
HECJIOKHBIE CHCTEMAaTU3allMu, NPUBOJUTH IHPUMEPHI, HCHOJIb30BaTh PA3JIUYHBIEC SI3BIKM MaTEMaTUKU
(croBecHBIN, CUMBOJIMYECKHH, rpaduueckuil) sl apryMeHTallK U JJOKa3aTelIbCTBA;

— (¢opMUpOBaHME TMpEACTaBIEHUS 00 Hu3yyaeMbIX MOHATUSAX M METoJaX Kak BaXHEHIINX CpeacTBax
MaTeMaTHYECKOI0 MOIEIMPOBAHUS pealbHbIX IIPOLIECCOB U SBICHUI.

MecTto npeamera B geaepajbHOM 0a3UCHOM Y4eOHOM IJIaHE

CornacHo ¢eneparbHOMy 0a3MCHOMY Y4eOHOMY TUTaHY Jjisi 0Opa30BaTeNbHBIX yupekaeHui Poccuiickoit
denepanun Ha n3ydeHue anreOpsl B 8 kinacce otBoautcs 105 romoBeIx yaca U3 pacyera 3 yaca B Hezento. B
COOTBETCTBUU C MPOU3BOACTBEHHBIM KaneHjaapeMm Ha 2022 — 2023 yueOHblit To Oyner mposeneHo 102
yaca. [IporpamMma OyzeT BbIIIOJIHEHA TTOJTHOCTHIO.

Conep:kanue Kypca ajareopsl B 8 kiacce
Iloemopenue yueonozo mamepuana 3za 7 knacc (4 uwaca)
Payuonanvnuvie eviparcenusn (40 uacos)

Panmonansubie Apo6u. OCHOBHOE CBOMCTBO palMoHaiIbHOU JApodu. Co’keHHe M BEIYMTAHHE PAIMOHATBHBIX
npoOell ¢ oAMHAKOBHIMU 3HameHaTeasiMu. CII0KEHHE W BBIYUTAHWE PAIMOHAIBHBIX ApoOeH C pa3sHBIMH
3HaAMEHATEeIIMU. YMHOXEHHWE M JCIICHHE palMOHAJIBHBIX JpoOcii. Bo3BeneHue panuoHabHOW apoOn B
cTeneHb. TOXKIECTBEHHBbIC MPeoOpa3OBaHUsl PAMOHAIBHBIX BBIpAXKEHUW. PaBHOCHUIIBHBIE YypaBHEHHS.
Panmonansubie ypaBHeHUs. CTENEHb C IEJBIM OTPHIATEIbHBIM TOKa3areiaeM. CBOWCTBA CTENEHHU C IEIBbIM

k "
nokasareneM. OyHkus y = — u e€ rpaduxk.
X

Ksaopamuvie kopnu. Jleiicmeumensuvie uucna (25 uacog) ®ynxius y = x° u eé rpapux .Kpagparnsie KOpHHU.
ApudmeTnueckuil KBaApaTHBIM KopeHb. MHOXkecTBO M ero sneMeHThl. [lonMHokecTBo. Omnepanuu Haj
MHOKecTBamMU. YucinoBble MHOXkecTBa. CBOlcTBa apu(PMETHUECKOTO KBAJPATHOTO KOPHS. TOXKIECTBEHHBIE

peoOpa3oBaHus BEIPAKEHHH, COJAEPKAIINX KBaApaTHble KOpHU. DYHKIUS y = /X U €€ rpaduK.

Keaopamnuwie ypasuenuna (26 uacoe)Kpanpatueie ypaBHEHUs. PellleHne HEMOJIHBIX KBaJApaTHBIX YPAaBHEHUHU.
dopmyna KOopHel KBaJapaTHOro ypaBHeHus. Teopema Buera. KanmparHbiil TpéxuneH. Pemenue ypaBHeHHH,
CBOJAIIMXCA K KBaJAPaTHBIM ypaBHEHMAM. PanoHanbHbIE YpaBHEHUs KaK MAaTE€MaTUYECKUE MOJEIN pealbHbIX
CUTYyalUU.

Ilosmopenue u cucmemamuszayus yueoHozo mamepuana (7 4acos)

(3 yaca B Hepgento, Bcero 102 ygaca)

HOMep XapaKTepI/ICTI/IKa OCHOBHBIX BUAO0OB N€ATCJIbHOCTH

Conepxanue yueonoro | KoauuectBo



naparpadga MarepuaJjia 4acoB YdeHuka (Ha ypoBHe y4eOHBIX el CTBHIA)
IloBTOpeHnue kypca 7 kiaacca (4 yaca)
[ToBTOpEeHue 4 Ognazienne yMeHneM 0000IIEeHHS U CHCTEMATH3AIMK 3HAHHH,
Kypca anrebpbl 7 kinacca
I'naea 1
Panuonanbublie Boipakenusi (40 yacon)
1 PanmonanbHblie 1pobu 2 Pacnosnasams 11enple paliioHaIbHbIE BRIPAXKEHUS, TPOO]
MPUBOJAUTH MIPUMEPHI TAKUX BBIPAKECHUN.
2 OcHoBHOE CBOHCTBO 3 Dopmynuposams:
palnroHanbHOM Ipodu
onpeoeieHus: PAMOHAIBHOTO BBIPAKEHUS, JOMYCTUMBIX
3 CIIOKEHIE 1 BEIUHTAHIC 3 TOIECTBEHHO PAaBHBIX BBIPAKEHUMN, TOK/IECTBA, PABHOCK
PAIHOHATEHBIX TPOGei ¢ paIrMOHAIBPHOTO YPaBHEHUS, CTEIIEHU C HYJIEBBIM IOKA3a’
O IHHAKOBLIMH OTPHIIATEIILHBIM TTOKA3aTeIeM, CTAHIaPTHOTO BUIA YHUCIT:
SHAMEHATEIISIMI MIPOTIOPITUOHATHHOCTH;
c60licmea: OCHOBHOE CBOMCTBO PaIlMOHAILHON APOOH, CB
4 Crio’keHue 1 BbIYUTaHUE 6 _ E
palMOHaNLHEIX IPObeit nokasaresneM, ypaBHeHui, pyHkiuun X ;
C pa3HBIMU 3HAMEHATENIMU
npaeuia: CIOXKEeHUs], BHIYUTAHUS, YMHOKECHUS, ACTICHUS ]
CTETEHb;
KountpoJsbHas padora Ne 1 1 ’
yeanosue paBeHCTBa ApoOu HYIIO.
5 VYMHOXEHHUE U [eTICHUE 4 o
N Jlokasvieams CBOMCTBA CTENEHU C LIEIBIM MOKA3aTeNIEM.
paloHaIbHBIX IpoOeii.
Bo3Benenue pamoHabHOM Onucvlieams TpapuUecKrii METOJT PEIICHHS YpaBHEHUN C
IpoOu B CTEIICHD N .
IIpumensams OCHOBHOE CBOMCTBO PAaLlMOHAIBHOM JIpOOH 1
u ipeobpazoBanus apodeit. [IpuBoauTh 1podu K HOBOMY
6 ToxxaecTBEHHBIC 7
Ipeo6pa3oBaHms Haxoauts cymmy, pa3HOCTb, IPOU3BEICHUE U YACTHOE JIf
DPALHOHANIBHBIX BBIPAKCHHUI TOKJIECCTBEHHBIEC TPEOOPa30BaHUs PALMOHAIBHBIX BBIPaA
Pewams ypaBHEHUS ¢ IEpEMEHHOM B 3HaMeHaTese Apo0r
KontpoabHasi padora Ne 2 1 .
UMeHAMb
1] CBOIICTBA CTEIEHU C LIETIbIM MOKa3aTelIeM J1jl
7 PaBHOCHIIbHBIE YpaBHEHMUS. 3 3anucvieams 4ncna B CTaHAAPTHOM BUJIE.
PaunonaneHble ypaBHEHUS
8 CTelieHs ¢ elnM 4 Buvinonname noctpoeHue U yreHue rpaduka GyHKIun
OTPULIATENIbHBIM MTOKa3aTelIeM
9 CBoiicTBa CTENEHU C LEIbIM 5
MoKa3aTeaemM
10 4

y=—
OyHKIUA X




u e€ rpaduk

KonTpouabnas padora Ne 3

TI'naea 2

KBagpaTHbie kopHu. [lelicTBUTeIbHBIE YHCJIA (25 YacoB)

11 Dynkuus y = x° Onucvleams. IOHSITHE MHOKECTBA, SJIEMEHTAa MHOXKECTB:

u e€ rpaduk MHOECTBO HaTYPaJIbHBIX YUCEI, MHOKECTBO IICJIBIX YH(
YHUCEJ, MHOXKECTBO JCHCTBUTEIBHBIX YUCEN U CBSI3U MEXK,
12 KBazpaTHble KOPHH. MHOECTBAMHU; CBSI3b MEK]Ty OECKOHEUHBIMU JIECATUYHBI
ApH@MeTM?eCKHH MPPALMOHATLHBIMU YUCIIAMH.
KBaJpaTHBI KOPEHb
Pacnosznasams panmmoHalibHbIE U HPPAITMOHATBHBIE YHUC
WOHAJILHBIX YHCET U U MOHAJTBHBIX YHCEI.
13 MHO3KECTBO U €ro 3JIEMEHThI paloHas CeIl ¥ MppatoHan cen
3anucvieamsb ¢ TOMOIIBIO (HOPMYIT CBONCTBA JCHCTBUM C
14 [ToamHuoxecTBO. Onepanun
Dopmynuposamy.:
HaJT MHOYKECTBaMU
onpeodenienus: KBaAPaTHOTO KOPHS U3 YKCIa, apuPMETHI
15 YcoBLIE YuCia, paBHBIX MHOXKECTB, MTOJMHOKECTBA, TEPECECUCHUS
MHO>KECTB;
MHOKECTBa
ceoticmea.; GyHKIUU y = x°, apu()METHUECKOTrO KBaAPaTH
16 CpoiicTBa apupMeTUYECKOTO .
OKa3bIBaTh CBOMCTBA apU(METHUECKOTO KBAaIPaTHOTO K
KBaJIpaTHOTO KOPHS A pud P
o =X
Cmpoums rpaduku byHkumii y = x> u Vx .

17 ToxecTBeHHbIE
npeoOpa3oBaHusl BbIPAKEHUH, Ipumenamo noHsTHE APUPMETHIECKOTO KBAIPATHOTO KC
COJIeprKalluX KBaipaTHbIE BBIPAYKEHUI.

KOPHH
Ynpowamu BoIpaxkenus, coaepxaiirue apupmMeTHIecKue

18 y= Jx ypaBHeHus. CpaBHUBATh 3HAYCHUSI BbIpaKeHUH. BhINoIH
DyHKuIsA C IPYMEHEHUEM BBIHECEHUS MHOXKMTEIIS M3-110]] 3HAKA KC
u e€ rpauk 3HaK KOpHS. BBITTOHATE 0CBOOOXKICHHE OT UPPALTOHAJE

aHAJIU3 COOTHOIICHUN MEXK/1y YUCIOBBIMU MHOKECTBAMHU
KonTpoabsnasi padora Ne 4
I'naea 3
KBaapatHbie ypaBHeHus 26 (4acoB)

19 KBanpatHbie ypaBHEHHUS. Pacnosnasams 1 IpUBOINTE IPUMEPHI KBAIPATHBIX YPaB
Penrenne HenoaHbIX (TIOJTHBIX, HEMOJIHBIX, MPUBEIEHHBIX), KBAIPATHBIX TPEXU
KBaJIpaTHBIX YpPaBHEHH

Onucwiéams B 00IIEM BHJIE PEIICHHE HETIOJHBIX KBaApaT

20 dopmyiia KOpHER Dopmynuposams:

KBaJpaTHOTO ypaBHCHHIA onpeoenieHus: ypaBHEHUS TIEPBOM CTETIEHHU, KBaIPaTHOTO
TpEXuiieHa, IUCKPUMUHAHTA KBaIPaTHOTO YPAaBHEHUS U K
21 Teopema Buera




KonTpoabHnas padora Ne 5

22 KBagparHslil TpEXuiieH

23 Pemenne ypaBHenui,
CBOJSIILIUXCS K KBAJPaTHBIM
YpaBHEHUSM

24 PanvoHanbHbIE ypaBHEHUS

KaK MaTeMaTUYECKUE MOJICIIN
peaNbHBIX CUTYalU

KonrpoJubHnas padora Ne 6

KBaJIpaTHOIO TpEXuJieHa; OMKBaApaTHOTO YPaBHEHUS;
c6oticmea KBaIpaTHOTO TPEXUIICHA;
meopemy Buera u o0paTHyI0 il Teopemy.

3anucvieams 1 10Ka3pIBaTh GOPMYIly KOPHEH KBaJPaTHO
KOJIMYECTBO KOPHEH KBaJPaTHOTO YPaBHEHHUS B 3aBUCHMC
JUCKPUMMHAHTA.

Hokasvieame meopemvi: Buera (npsiMyro 1 00paTHYI0), C
TpEXUWIEHA HA MHOKMUTEIIN, O CBOMCTBE KBAIPATHOI'O TPE:
JUCKPUMHUHAHTOM.

Onucvieams Ha IPUMEPAX METOJ1 3aMEHbI IEPEMEHHOM J1;

Haxooumw xOpHU KBaJIpaTHBIX YPAaBHEHUHN PA3INYHBIX BI
1 00paTHy1o eil TeopeMy. BbINonHATh pa3inoxeHue KBajip
MHOkUTEIN. HaXxonuTh KOpHU ypaBHEHUH, KOTOPBIE CBO,
MaTE€MAaTHYECKUMU MOJIEIISIMH PEaJIbHBIX CUTYALNI

HOBTOpeHI/Ie H cucreMaTu3anus

y4e0HOro MmarepuaJia

VYrnpaxxHeHus 711 TOBTOPEHUS Kypca

8 Kkiracca

KonrpoJubHnas padora Ne 7

JIMYHOCTHBIE, MeTanpeAMeTHbIE M IIPeIMETHLIE Pe3VJIbLTAThl 0CBOEHHSI COIEPKAHNS KYPCa aJIredphbl:

W3ydyenue anreOpbl MO JaHHOW Hporpamme CrnocoOCcTByeT (OPMHUPOBAHUIO y Y4YANIUXCS JIHUYHOCTHBIX,
METanpeaIMETHBIX M TMPEAMETHBIX Pe3yIbTaTOB OOyYeHHs, COOTBETCTBYIOIIUX TpeOoBaHUSM (enepaibHOro
rocylapcTBEHHOI0 00pa30BaTEIBHOTO CTaHJapTa OCHOBHOTO 00pa30BaHUsA:

Jluunocmmuule pesyibmanivl.

Bocnuranue poccuiickoil rpakaaHCKON MISHTUYHOCTH: NAaTPpUOTU3MA, yBakeHHsI K OTedecTBy,
OCO3HaHMS BKJIa/1a OT€YECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBON HAYKH;
OTBETCTBEHHOE OTHOIIEHHWE K YYEHHIO, TOTOBHOCTb M CIOCOOHOCTh OOydYaroUmMXcs K
CaMOPAa3BUTHIO U CAaMOOOPA30BaHHIO HA OCHOBE MOTHBAIIMH K 00YYEHHIO U TO3HAHUIO;
Oco3HaHHBIN BBIOOp U IOCTPOEHKE JajbHENIIed NHANBUIYAIbHON TpaeKTOpUH 00pa30BaHUs Ha
06a3e OpPHUEHTHPOBKM B MHpe mpodeccuil M NpodecCHOHATBHBIX MPEANOYTEHUH C Y4ETOM
YCTOMUYUBBIX MMO3HABATENIbHBIX UHTEPECOB, a TaKXKe HAa OCHOBE (DOPMUPOBAHMS YBaKUTEIBLHOTO
OTHOILIECHHUS K TPYAY, Pa3BUTHE OIBITA y4acCTHUsI B COLMAIBHO 3HAYMMOM TPYIE;
YMeHue KOHTPOJIMPOBATh MPOLIECC U Pe3yNIbTaT YIeOHONH U MaTeMaTHYEeCKOH I TeTbHOCTH;
KpuTHuHOCTh ~ MBIIUICHHS, WHUIMATUBA, HAXOAYUBOCTb, AKTUBHOCTb IMPH  pEIICHUH
MaTeMaTHYECKUX 3a1a4.

Memanpeomemmvie pezyniomamoi:



e VYMeHHe CaMOCTOSTEIBHO ONPEACTATh LIETH CBOEr0 00ydeHUs], CTaBUTh M (POPMYIUPOBATH
11st ce0st HOBBIE 3a/1aun B yu€0e, pa3sBUBaTh MOTHBBI U MHTEPECHI CBOEH MMO3HABATEIHHOM
JEATENBHOCTH;

e VYMeHue COOTHOCHTb CBOM JEHUCTBHS C IUIAHUPYEMBIMU pe3ylbTaTaMH, OCYILLECTBIATH
KOHTpPOJIb CBOEH JESATENbHOCTU B MPOLIECCE JOCTUKEHUS Pe3yJbTaTa, ONPEAEsaTh CIOCOObI
JEWCTBUI B paMKaxX MPEIOKEHHBIX YCIOBHIA U TpeOOBaHMIA, KOPPEKTUPOBATH CBOU JICHCTBHS
B COOTBETCTBHHU C U3MEHSIOLIEHCS CUTYalUEeH;

e VYMeHue oONpeAensaTh MOHATHUS, co3JaBaTb  00OOIIEHMs, yCTaHABIMBaThb  AHAJIOTHUU,

KJIaccu(pUIpOBaTh, CAMOCTOSATEILHO BEIOMPATh OCHOBAHUS U KPUTEPHH ISl KITaCCU(HKAIINH;

e Pa3BuTHE KOMIIETEHTHOCTH B O0JIACTH MCMOJB30BaHUS MH(DOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX

TEXHOJIOTHIi;

e VYMeHHE BHJETh MAaTEMaTHYECKYIO 33Jadyy B KOHTEKCT€ NPOOJEMHOM CHUTyalluHn B JPYTHUX

JUCLUIIIINHAX, B OKPYKAOUIEH KU3HH;

e VYMeHHE HaxOJUThb B pPa3IMYHBIX HCTOYHUKAX HHPOPMAILUIO, HEOOXOIUMYIO MJsi pEIIeHUs

MaTeMaTHYeCKUX MpoOJeM, M MPeACTaBIsATh €€ B MOHITHON Qopme, MPUHUMATh PEUICHHE B

YCIIOBUSAX HETIOJIHON WM U30BITOYHOM , TOUHOM WM BEpOSITHOCTHOU MH(pOpMaLnuu

e VMeHmne BBIJIBUT'aThb TUIIOTE3EI TP PCHICHUHN 3aJla4i, IOHUMATb HeO6XO}II/IMOCTB HX ITPOBECPKHU.

IIpeomemnvie pezynomamei:

Oco3Hanye 3HaYeHUS MaTeMaTHKH JJIA HOBCC,Z[HCBHOI\/'I KHU3HHU YCIIOBCKaA,

[IpencraBneHne o MareMaTHuecKOd Hayke Kak cepe mMaTeMaTHYecKOW IeSATEIHHOCTH,
00 sTamax e€ pa3BUTHsL, O €€ 3HAYMMOCTH JJIsl Pa3BUTHS [IMBUIM3ALINY;

Pa3Butne ymenuii pabotarh ¢ yueOHbIM MaTeMaTHYECKUM TEKCTOM, TOUYHO U IPaMOTHO
BBIPA)KaTh CBOM MBICJIA C IPUMEHEHUEM MaTeMaTHUYECKOW TEPMUHOJIOTUU U CUMBOJIMKH,
MIPOBOJUTH KJIacCU(UKALIUHU, JIOTUYECKHUE 000CHOBAHUS;

Bnaz[eHHe 0a30BbIM TOHATUHHBIM arrmapaToM II0 OCHOBHBIM pa3aciiaM COIACPKaHMA,
CUCTCMATHYCCKHUEC 3HAHUA O (bYHKI_II/ISIX Hn ux CBOﬁCTBaX;

(I)O[!MBI Oopranmsanmu !‘lGﬁHOFO mnmpoiuecca:

dbpoHTanbHas, MTHAWBUYaIbHAs, TPYNIIOBas, NapHas, Oecena, pacckas, Jekuus, TuddepeHInpoBaHHbIE
3aJlaHusl, B3aMMOTIPOBEpPKa, MpaKkTuieckasi paboTa, caMoCTosATeIbHas paboTa.

DopMbl KOHTPOJIS:

TEKYIIMA ¥ WTOTOBBI KOHTPONb, TECT, 3a4eT, MaTeMaTH4YEeCKHH JUKTAaHT, CAaMOKOHTPOJb,
B3aUMOKOHTPOIIb.

JlocTrxkeHwuro 1eneit mporpaMmbl oOydeHust OyAeT crnocoOCTBOBATh

UCNOIb308AHUE COBPEMEHHBIX UHHOBAUUOHHBIX MEXHOI0ZUIL:

-Texnonozus yposnesoii oughghepenyuayuu odyuenus

- Texnonozua npodnemno-pazeusarouiezo ooyuyenus

- 300posve-coepezaroujue mexnonozuu

- Texnonozuu compyonuuecmea

- Hnugpopmayuonnvie mexnonozuu.

OcHoenbvle munbsl yueﬁnblx 3anamuii:

YPOK M3Yy4€HHUsI HOBOTO yYeOHOTO MaTepuana;

YPOK 3aKpeIUICHUS U IIPUMEHEHUs 3HAHW;

YPOK 0000111a10111er0 TOBTOPEHHSI U CHCTEMaTH3allui 3HAHUH;
YPOK KOHTPOJISl 3HAHUW U YMEHUM.

OCHOBHBIM THIIOM YpOKa SIBJIIETCSI KOMOMHUPOBAaHHBIH.



Hrorosas aTTectranus nmpearycMaTpruBacT KOHTPOJIbHYIO padoTy.

Il1aHupveMblie pe3vJbTAaThl 00VUeHU aJreope B 8 Kjiacce

B pesynbraTe n3ydeHus Kypca BBITYCKHMK HAydUTCS:

—  WCMOJB30BaTh MaTeMaTH4ecKue (hOpMyJIbl, YypaBHCHUS ¥ HEPABEHCTBA;

— TPUMEHATH MPUMEPHI IS PEIICHUS MAaTEeMAaTHUYECKUX U MTPAKTUYECKUX 3a]1aY;

— KaK MaTEeMaTUYeCKU OMpeeieHHbIe (DYHKIMM MOTYT ONHCHIBATh pealbHbIE 3aBUCUMOCTH, MPHUBOIUTH
MIPUMEPHI TAKOTO OTMHUCAHUS;

— KakK MOTPEOHOCTH TPAKTUKH MPUBEIM MATEMAaTUYECKYI0 HAyKy K HEOOXOIUMOCTH DPACHIMPEHUS TOHSITHS
YHCIIa;

— BEpOSATHOCTHBIN XapaKTep MHOTHUX 3aKOHOMEPHOCTEH OKPYKAIOIIETO MUPA;

— TPUMEpPHI CTATUCTUYECKUX 3aKOHOMEPHOCTEN U BHIBOJIOB;

— CMBICJ HJI€aJU3allNK, TO3BOJISIONICH pelIaTh 3a/adyd peabHOW JCHCTBUTEIBHOCTH MAaTeMAaTHUUYECKUMH
METOJIaMH, MPUMEPHI OITNOO0K, BO3HUKAIOIIUX MPU UICATH3AIIUH.

I[Mosy4nuT BO3MOKHOCTD:

COCTaBJISAITh OYKBEHHBIC BRIPAXKEHUS U (DOPMYJIBI IO YCIOBHIM 33714,

— OCYIIECTBIISATh B BBIPAXEHUSAX M (HOPMYIaxX UYHUCIOBHIE TOJCTAHOBKH W BBIIOJHATH COOTBETCTBYIOIIHE
BBIYMCIICHUS, OCYIIECTBIIATH TOJICTAHOBKY OJHOTO BBIPAXEHHUS B JPYroe, BhIpaXaTh W3 (OPMYNT OIHY
TEPEMEHHYIO Yepe3 OCTAJIbHEIE;

— BBIIOJHATH OCHOBHBIE JEHCTBHS CO CTEINEHSAMHM C IEIBIMH ITOKazaTelsIMH, C MHOTOYIECHAMU U C
anreOpanvdecKuMu IpoOsSMH; BHITIOTHATH PA3jI0KEHUEe MHOTOYJICHOB HA MHOKUTEIIH;

—  BBITIOJIHATH TOXKJIECTBEHHBIE TPEOOPa30BaAHUS PAIMOHAIBHBIX BBIPAKEHU;

— TIPUMEHATH CBOWCTBAa apU(PMETHUYECKUX KBAJPATHBIX KOPHEW Uil BBIUMUCICHUS 3HAYCHUH U
npeoOpa3oBaHUil YUCIOBBIX BRIPAKECHHH, COJCPIKAIUX KBaIpaTHBIC KOPHU,

— peliarh JIMHEHHBIE, KBaJAPATHBIC YPABHEHUS W pallMOHAJbHbIC YPABHEHHMS, CBOISAIIMECS K HUM, CUCTEMBI
JIBYX JINHEWHBIX YPABHEHHUI U HECTI0)KHBIE HEJTMHEWHBIE CUCTEMBI;

— pelarth JUHEHHbIC HEPABEHCTBA C OJTHOM MTEPEMEHHON U UX CUCTEMBI;

— pematb TEKCTOBBIE 3aJaud aJIreOpandecKuM METOJOM, HHTEPIPETHPOBATh IOJYYCHHBIM pE3yJIbTarT,
MIPOBOJIUTH OTOOP PEIICHHM, UCX01 U3 GOPMYIUPOBKH 3a/1a4H;

— un300pakaTh YKCIIa TOYKAaMU Ha KOOPJIUHATHOM TIPSIMOI;

—  ONpEeaeNsATh KOOPAWHATHI TOYKH IJIOCKOCTH, CTPOUTh TOYKH C 3aJaHHBIMH KOOPJAMHATAMH; HM300pakaTh
MHO>KECTBO PEIICHUI JTUHEWMHOTO HEPABEHCTBA;

— HaxoAWTh 3HaueHUs QYHKUWHU, 3aJaHHOU (hopMyIloH, Tabiuiel, rpadukoM MO ee apryMeHTY; HaXOJUTh
3HaYEHHUE apryMeHTa 10 3HaYeHHIO GYHKINHU, 3aJaHHOU TpauKOM WK TabIuIei;

OTIpe/IeNIATh CBOMCTBa (YHKUMU MO ee rpaduky; NPUMEHATh TpaduyecKkue MpeACTaBICHUS MPH PEIICHUU

yYpaBHEHUH, CUCTEM, HEPABEHCTB;

) o K
ONHUCHIBATH CBOWCTBA M3ydeHHBIX QYHKIMIA (Y = —, y=+/x ), CTPOUTH UX IpaduKu;
X

HCIO0JIBL30BATh NPHOOpPETEHHbIC 3HAHUS M YMEHHSI B NPAKTHYECKOH AesiTeJTbHOCTH W IOBCEJIHEBHOM
JKU3HU I

BBITIOJIHEHUS pacyeToB Mo (GopMyiaM, COCTABICHUS (POPMYJ, BBIPAKAIOIIUX 3aBUCUMOCTH MEX]Y pealbHbIMU
BEIMYMHAMMU; HAXOKJICHNUS HY>KHOH (OPMYJIBI B CIPAaBOYHBIX MaTepHaax;

MOJEIUPOBAaHUS NPAKTHUUECKUX CHUTYyallMd M HCCIECJOBAHUS IOCTPOEHHBIX MOJENIEH C MCIOIb30BaHUEM
anmapara ajnreOpsl;

ONMMCAHMUS 3aBUCHUMOCTEH MeXAy (U3NYEeCKMMHM BEIMYMHAMHU COOTBETCTBYIOIIMMHU (opMynamMu mpu
HCCJIEIOBAHUH HECIIOKHBIX IPAKTUUECKUX CUTYaLH;

MHTEpHpeTaluy rpapKoB pealbHbIX 3aBUCUMOCTEN MEXTy BEIMUMHAMHU.

B pezynomame uzyuenus anzeopvl Ha 6a3060m ypogHe YUeHUK 001HCEH 3HANMb

e 3HAauEHHE MaTeMaTHYSCKOI HAYyKU I PpCIICHUA 3a1a4, BOSHUKAOMIUX B TCOPHUU U TTPAKTUKCE,



® IIUPOTY U B TO K€ BPEMS OTPAaHMUYEHHOCTb NPUMEHEHHMS] MATEMAaTUYECKMX METOJOB K aHalIu3y U
UCCIIEJOBAHUIO IIPOLIECCOB U SIBJICHUM B IIPHPOJE U OOIIECTBE

® 3HAUYCHME MPAKTHUKU U BOIPOCOB, BOSHUKAIOIIMX B CAMOW MaTeMaTHKe M (GOPMUPOBAHMS U Pa3BUTHSA
MaTeMaTH4ECKOU HAYKH;

® JCTOPHIO PAa3BUTHSI MOHITHS YUCIIA, CO3/IaHUS MAaTeMaTUYECKOTO aHAIN3a, BOZHUKHOBEHUS U Pa3BUTUS
rE€OMETPHH;

¢ YHHMBEPCAJIBHBIA XapakTep 3aKOHOB JIOTUKM MAaTEMAaTUYECKUX PACCYKICHUHN, NX IPUMEHUMOCTD BO BCEX
00J1aCTAX 4EJI0BEUECKON AeSTEIBHOCTH.

Honyllum 603MOMCHOCM b

® pacrno3HaBaTh Ha YepTexkax U MOJIENSIX MPOCTPAHCTBEHHBIE (DOPMBI;
® COOTHOCHUTH TPE€XMEpHbIE OOBEKTHI C UX ONUCAHUSIMU, U300paKECHUSIMHU;
® aApPryMEHTHPOBATh CBOU CYXICHUS 00 3TOM pacHoOIOKEHUU.

MartemaTH4ecKkue yMeHHUS U HABBIKHU:
BBITIOJIHATh BBIYUCIICHUSI C JIEHCTBUTENIbHBIMM YHCIAMU: pellaThb YpaBHEHHUsS, HEPaBEHCTBA, CUCTEMBbI
YpaBHEHUU U HEPABEHCTB: pelIaTh TEKCTOBBIE 3a/1a4M apu(PMETHUECKUM CIIOCOOOM, CIIOCOOOM COCTaBIIEHUS
U pelleHUs YpaBHEHMI;IPOBOJANUTh MPAKTHUECKHUE PACUETHI; BBIMOIHATH TOXKIECTBEHHBIE 1€00pa30BaHUs
palOHAIbHBIX BBIPKEHUI; BBIOJIHATH ONEpaIii HaJl MHOXKECTBAMHM; MCCIeI0BaTh (YHKIIMH U CTPOUTH
uX rpaduKy; pemarb npocrenire KOMOMHATOPHbIE 3a4a4H.

Kpurepum oueHK# ypoBHSI JOCTHKEHUT 00ydAIOIIUXCA
OLEHKA YCTHBIX OTBETOB OBYYAIOHIUXCA ITO MATEMATHUKE
OTBeT OlleHUBAETCSI OTMETKOM «5», €CJIM yYeHUK:
e TIOJIHO PACKpPBUI COJCpKaHUE MaTepralia B 00beMe, MPEyCMOTPEHHOM MPOTPaMMON U yYEOHUKOM;
e H3JIOXKHII MaT€pual IrpaMOTHBIM SA3BIKOM B onpez[eneHHoﬁ JIOTHYECKOH ocCjaea0BaTCIbHOCTH, TOYHO
HCIIOJIb3YA MATEMATUYCCKYIO TCPMUHOJIOTHIO U CUMBOJIMKY;,
e TIPaBUJIbHO BBITIOJIHUII pUCYHKH, YCPTCIKU, I' pa(bI/IKI/I, COITIYTCTBYIOIIIHUEC OTBCTY,
e TIOKa3aJl YMCHHUC HIUIIOCTPUPOBATH TCOPECTUYCCKUC ITOJIOKCHUA KOHKPETHBIMU IIPpUMEpPAMHU, IIPUMCHATH
HUX B HOBOM CUTYyall!U IIPU BBIIIOJIHCHUH IIPAKTUYCCKOTO 3aJaHUA ;]
e MPOAECMOHCTPUPOBAJI YCBOCHUC PAHCC M3YUCHHBIX COIIYTCTBYIOIINX BOIIPOCOB, C(bOpMI/IpOBaHHOCTB u
YCTOI‘/JILII/IBOCTB HCIOJIB3YEMBIX IIPpU OTpa6OTKe YMeHI/Iﬁ 1 HAaBBIKOB,

e OTBEYAJl CAMOCTOSATENIBHO 0e3 HaBOJAIIUX BOIIPOCOB YUUTCIIA. Bo3MOXHBI 0J1HA - IB€ HETOYHOCTH npu
OCBCIHICHUH BTOPOCTCIICHHBIX BOIIPOCOB HJIM B BBIKJIAAKaX, KOTOPBIC YUYCHHUK JICTKO HUCIHpPaBUII II0
3aMCYAHUTIO YUUTCIIA.

OTBeT OLeHMBAETCH OTMETKOM «4», eCJIM OH YA0BJIETBOPSET B OCHOBHOM TPeOOBAHMAM HA OLIEHKY «5»,
HO IIPHM 3TOM MMeeT OAH U3 HeJOCTATKOB:
e B U3JIOKEHHUHU JOMYIIEHbI HEOObIINE TPOOEbl, He UCKa3UBIINE MAaTEMaTHYECKOE COJIepKaHNe OTBETA;
e JIONYIIEHBI OJMH — JIBA HEJOYETA MPU OCBELIEHUH OCHOBHOIO COJIEP’KAaHUS OTBETA, UCIIPABJIEHHBIE 110
3aMEUYaHUIO YUUTEIIS;
e JOMyLIeHbI omMOKa Miu OoJjiee OBYX HEAOYETOB NPHU OCBEIIEHHH BTOPOCTEIEHHBIX BOIPOCOB WIIM B
BBIKJIa/IKaX, JIETKO UCIPABJICHHBIE 110 3aMEYaHHUI0 YUUTEIIS.
OtMeTKa «3» CTABUTCH B CJCIYIOIIHUX CIyqasix:



e HEIOJHO WJIU HENOCJEA0BATEIbHO PACKPBITO COJIEPKaHUE MaTepHala, HO IOKa3aHo 00Illee MOHUMaHKe
BOIIPOCA U MPOJIEMOHCTPUPOBAHBI YMEHUS, TIOCTATOUHBIE IS AAJIbHEUILIETO YCBOCHUSI TPOrPAMMHOTO
Matepuana (onpeneneHHubie « TpeOoBaHMsIMI K MATEMAaTHIECKOM TTOITOTOBKE O0YJAFOIIHUXCSI»);

e WMEIUCh 3aTPYAHEHUS WIM JONYIICHbl OIMMOKKM B OMpEACICHUU TMOHSATHH, HUCIOJIb30BAHUU
MaTeMaTH4YeCKOM TEPMHUHOJIOTUH, YepTeKax, BBIKJIAJKAX, HCIPaBICHHBIE TIOCIE HECKOJIbKUX
HaBOJIAIIUX BOIMPOCOB YUUTEIIS;

e YUYEHHUK HE CIPABWICS C IPUMEHEHHWEM TEOPHUU B HOBOW CHUTYAIlMU MPU BBHITIOJHEHUUA MPAKTUUYECKOTO
3a/1aHMsI, HO BBITIOJIHWII 33JIaHUS 0053aT€IbHOTO YPOBHS CJIOKHOCTH IO IAHHOU TEME;

e IIpW 3HAHMM TEOPETHYECKOTO MaTephalia BBISBICHA HEIOCTATOYHAs C(HOPMUPOBAHHOCTH OCHOBHBIX
YMEHUI U HaBBIKOB.

OT1MmeTKa «2» CTABUTCH B CJEAYIOIIMX CIyqasax:
e HE PacKpbITO OCHOBHOE COJIEpKaHUE YUeOHOT0 Marepuaa;

e 0OHapy)KE€HO HE3HAHWE WJIM HETIOHMMAaHUE YYEHUKOM OOJIbIIEeH MiIn HanboJiee BAXKHOW YacTU y4eOHOTO
MaTtepuana;

e JIOMYIICHBI OMUOKHA B ONPEICICHUH TTOHSATHH, MIPH UCIIOIH30BAHUM MAaTEMATUUYECKON TEPMUHOJIOTHH, B
PUCYHKaxX, uyepTekax WM rpadukax, B BBIKJIAJIKaX, KOTOPbIE HE HCIPABICHBI IMOCJIE HECKOJIbKUX
HaBOJSIIUX BOITPOCOB YUUTEIIS.

OtmeTKa «1» cTaBUTCH, €CJIM:

® VYUYCHHK O6H3py>KI/IJ'I IMOJIHOC€ HC3HAHUE U HCIIOHUMAHUE U3YydacMOIo y‘I€6HOFO Marc€puaia Uinu HE CMOT
OTBCTUTH HU HA OJWH M3 MMOCTABJICHHBIX BOIIPOCOB 110 U3Yy4aCMOMY MaTCpUally.

OLEHKA IMNCBMEHHBIX KOHTPOJIBHBIX PABOT OBYYAIOUIUXCSA 11O
MATEMATHUKE
OTMeTKa «5» cTaBUTCH, €CJIM:

e paboTa BBHITIOJIHEHA MTOJTHOCTHIO;
e B JIOTUYECKUX PACCYKICHHUSIX U 0OOCHOBAHHH PEIIECHUS HET MPOOEIOB M OIITNOOK;
e B PEHICHHWM HET MAaTeMAaTHYECKUX OMMOOK (BO3MOYKHAa OJHA HETOYHOCTb, OTHCKA, HE SBIISIOMIASCS
CJIEICTBHEM HE3HAHMS WJIM HETIOHUMaHUsI yueOHOTO MaTepuana).
OT1MmeTKa «4» CTABUTCH, €CJIM:
e paboTa BBHINIOJIHEHA IOJHOCTHIO, HO OOOCHOBaHHWS IIAroB pEIICHUS HEIOCTaTOYHBI (€CIU YMEHHE
000CHOBBIBATH PACCYXCHUS HE SBJISIIOCH CIIEIIUATBHBIM 00BEKTOM MTPOBEPKH);
e JIOMYyIICHA OJIHA OIIMOKA WJIM JBA-TPH HEJOYETa B BBIKJIAJIKAX, PUCYHKaX, YepTekax WU TIpadukax
(ec 3TH BUIBI paOOTHI HE SBIISLTUCH CIICIUATIBHBIM 0OBEKTOM MPOBEPKH).
OtMeTKa «3» CTAaBUTCS, €CJIN:
e JIOMyIICHBI OoJiee OMHOW OmMOKM Wi Oojiee ABYX-TPEX HEJOUETOB B BBIKIAJIKAX, YepTeX,axX HIU
rpadukax, HO yyaluiics Brajeer 00a3aTebHBIMH YMEHHUSIMH 110 TIPOBEPSIEMO TEME.
OTMeTKa «2» CTABUTCS, €CJIN:

e JIOIMYIICHBI CYHICCTBCHHBLIC OI_I_II/I6KI/I, IIOKa3aBIIUEC, YTO yanlHﬁCH HC BJIaACCT 00s3aTeNbHBIMU
YMCHUSIMU 11O JJAHHOU TeME B ITOJTHOM MCpC.

OtMeTKka «1» cTaBUTCS, €CJIN:

. pa60Ta IMOoKa3aJia MoJIHOC OTCYTCTBUC Yy YUAIICTIOCAH 00s13aTCNbHBIX 3HAHUH H YMeHI/Iﬁ 1o HpOBepﬂeMOﬁ
TEMC UJIM 3HAYUTCIIbHAaA 4aCTh pa6OTBI BBIIIOJIHEHA HE CaAMOCTOATCIIBHO.

OBIIAA KJACCUPUKAIIMA OIUBOK
I'pyObIiMu cuMTaOTCS OIIUOKH:

e HE3HAHHWE OINPEIECICHUS OCHOBHBIX IIOHATUM, 3aKOHOB, IMPAaBWJI, OCHOBHBIX IIOJIOKEHUH TEOPHH,
He3HaHHue (GopMyI1, OOLIETTPUHITHIX CUMBOJIOB 0003HAYEHUN BEIMYHH, €IMHUI] UX U3MEPEHUS;

e HE3HAHWE HAMMEHOBAHUU €QVHUL] U3MEPEHUS;

e HEYMCHHE BBIACIUTH B OTBETE INIABHOE;

e HEyMCHHE IIPUMEHATH 3HAHM, AITOPUTMBI IS PELLICHUS 3a1a4;

e HEyMEHHeE JieNaTh BHIBOJIBI U 0000IEHHS;

e HEyMEHHE YUTaTh U CTPOUTH I'paduKy;



e TIOTEPs KOPHS WM COXPaHEHUE IIOCTOPOHHETO KOPHS;

e orOpackiBaHue 0€3 00BICHEHUN OJJHOTO U3 HUX;

e PaBHO3HAYHBIC UM OLIUOKU;

e BBIYHCIIUTENbHBIEC OITUOKH, €CIIM OHU HE SIBJISIOTCS OMTUCKOM;

e JIOTUYECKHUE OLIUOKH.

K Herpy0bimM ommmoxaMm cieayer OTHeCTH:

e HETOYHOCTh (POPMYIHPOBOK, OIPENEICHUN, TOHITUH, TEOPHH, BBI3BaHHAs HEMOJHOTON OXBaTa
OCHOBHBIX IIPU3HAKOB OIPENEIAEMOI0 IOHATHS WJIA 3aMEHOM OJHOIO - ABYX M3 3THX IPU3HAKOB
BTOPOCTENICHHBIMY;

e HETOYHOCTH rpaduka;

e HEpAIMOHAJIBHBIA METOJ PEUICHUs 3aJjaul UM HEA0CTaTOYHO MPOAYMaHHbIN IJIaH OTBETA (HapyIIeHHE
JIOTUKH, IOJIMEHA OTJEJIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENIEHHBIMU);

e HEpalMOHAJIbHBIE METO/Ibl paOOTHI CO CIIPABOYHON U APYroM JTUTEpaTypOi;

e HEYMEHHE pellaTh 3a/1a4M, BHIIOJIHATH 3aJaHUs B 0011IEM BUJIE.

Henoyerammu siBisiloTCS:
e HEpalMOHAJbHBIE IPUEMbI BBIYMCICHUN U TpeoOpa3oBaHMil;
e HeOpexkHOE BBINOJIHEHUE 3anuceil, ueprexeil, cxem, rpadukoB.

Y4eOHO-MeToANYecKOe H MATEPHAJIBLHO TEXHMYECKOe o0ecnedeHne
00pa3oBaTeILHOIO MpoIecca

Mep3asik A.I'. Matemartuka: nporpammsel: 5 — 9 kiaccel / A.I'. Mep3ainsk, B.B.ITomouckuii, M.C. Sxup,
E.B.Byuko. — M: Benrana rpad, 2013.

Mep3asik A.I'. Anrebpa: 9 kiacc: yuyeOHHMK JUIsl ydalIuxcs 00ImIeo0pa3oBaTeIbHBIX OpraHu3arui /
A.I''Mepansk, B.b. ITononckuii, M.C. Sxkup — M: Benrana-I"pad, 2014 — 2017.

Mep3asik  A.I'. AnreOpa: AWTaKTHYECKWE MaTepuainbl: 8 KJIacc: IMOocoOWe Id  YJalluXcs
obmeoOpazoBaTenbHbIX opranu3anuii / A.I'. Mep3msik, B.b.Ilononckuii, E.M. PabuHoBu4 u ap. — M: Benrana-
I'pad, 2016.

Byuko E.B. Anrebpa: 8 knacc: meroanueckoe nocooue / E.B. bynko, A.I'. Mepsnsk, B.b.Ilononckuid,
M.C. Axup — M: Benrana-I'pad, 2016.

Anrebpa. 7 — 8 kiaccel. TemMatnueckuii TpeHaxkep. BxoaHas muarHoctuka, uToroas pabora: yueOHO-
Meroaudeckoe nocodbue / Ilox pen. @.®. Jlsicenko, C.1O. Kymabyxosa. — PoctoB-na-/lony: Jlerun, 2014. —
(ITpomexxyTouHas arTecTarus)

[Tnanupuemsie pe3ynabTaThl. Cuctema 3aganuil. Marematuka. 5 — 6 kimaccwl. Anrebpa — 7 — 9 kiaccsl:
nocoOue ans yuuteneit odmeoOpazoBarensubix yupexxaenuii / [JI.B. Kysnenosa, C.C. Munaesa, JI.O. Pociosa
u np.]; mox pen. I'.C. Koanesoii, O.b. Jlorunosoii. — M: IlpocBemenue, 2013 — (PaGotaemM mo HOBBIM
CTaHJapTaM).



Kanenoapno — memamuuecxkoe naianupoganue ypoKos anzeopul.

Ne Tema ypoka

Coaep:xanne ypoka

Bujanl n
cpeacTBa
KOHTPOJIA

TpeGoBaHus1 K 3HAHUSIM U YMEHUSIV

IloBTOpeHMe Kypca 7kiacca (5 yacoB)

e y4yeHMKa: MOBTOPEHUE IIOHATHM: CTENEHb MHOIOWIEHA, CTAHJAPTHBIA BUJ
MHOTOUIEHA, JAEHCTBUS HaJ MHOTOWICHAMH, (POpMYIBl COKpAIIEHHOTO YMHOMKEHHS,

nuHeHHas QyHKIUSL.

00001 eHne eTMHUYHBIX 3HAHUN B CHCTEMY:

BbiHeceHne o0IIero MHOXKHUTENS 32 CKOOKH, NMPUMEHEHHE (OpMYN COKpAaIlIeHHOTro
YMHOXXEHHS U crioco0a TPYIITUPOBKA MIPH Pa3I0KEHUH MHOTOUJIEHA Ha MHOXKHUTEH.

Haxoxenue 3HaueHUs] PYHKIIMU 110 33JaHHOMY apryMEHTY, IOCTpOeHHE rpaduka.

Ienun negarora: co3gath yCIOBUS:
O6o00mIeHne 1 cucTeMaTU3alus 3HaHUH yJal

®dopMupoBaHHEe yYMEHHS JIOTHYEeCKH 00
THITOTE3bI U TIOHUMATh HEOOXOJJUMOCTh UX T

®dopMupoBaHUE YMEHHUS SICHO, TOYHO U Tpam
W MTUCHbMEHHOM PEYH, UCIIOJIL30BATh Pa3iiHy
CUMBOJINYECKUH, Tpaduyeckuii), U cBOOO]
JPYTOW JIJISl MIUTIOCTPAIINN, HHTEPIIPETAIUH,

Pemenue nMHEMHBIX ypaBHEHHWM, CHCTEMBl JIMHEWHBIX YPaBHEHUH METOIOM
MOJICTAHOBKH U METOOM CJIOXKEHHUSI.
1 MHoOrouneHsl IToBTOpEeHNE Tekymumii VMeloT packiaabIBaTh JII0OOH MHOTOUJIEH Ha
MHOXKUTEINH C TOMOIIBIO (POPM YT COKPAIICHH(
YMHOKEHUS.

2 CBolicTBa CTEIICHU C [ToBTOpeHUE @pOHTANBHBIA U | YMEIOT IPUMEHATH NIPaBHIa yMHOKEHHS 1
HATypaJIbHBIM VHIUBUTyalbHbI | JCTCHHSA CTENIEHEW ¢ OIMHAKOBBIMU [10KA3aTel]
MOKa3aTeleM it ompoc JUISL YIPOILEHHSI YUCIIOBBIX U aJIreOpandecKux

BBIPpAXXCHUM; HAXOAUTH CTCIICHb C HYJIEBBIM
IIOKa3aTcCICM.

3 Peurenne nuHenHbIx [ToBTOpEeHUE Texymmii YMerhb peniath TUHEHbIC ypaBHEHHS,

YpaBHEHUN U UX CUCTEM. CHUCTEMBI JIMHEHHBIX YPABHEHUN METOI0M
MOJCTAaHOBKU U METOOM CIOXKEHHSL.

4 Onpenenenre TMHEHHON [ToBTOpenue Texymmit HMeroT npescTaBIeHne O IOHATHE THHEHHOK
¢dbynaxmun. ['padpuk (bYHKLIMM U IPSIMOI HPONOPLHUOHATIEHOCTH,
¢byHKINN 3HAKOMATCS CO CBOMCTBAMU JIMHEHHOM (yHKL

(hOpMYITHPYIOT HABBIK MOCTPOCHUS rpaduKa
JTUHEHHON (yHKIIUH.

5 JAuardocruveckas KonTponeHas

KOHTPOJIbHAs padoTa pabora

I'naea 1. Payuonansnsie evipasrxcenusn (40 uacoes)

6 PanmonaneHbie 1podu PanmonansHbIEe 1pOOH Texkymuii HNmeTs nipecTaBiieHHE O YUCITHUTEIE,
3HAMEHATeIe anredpandyeckoil 1podw,
3HaYCHUH anredpanveckoil 1podu u o
3HAYCHUH ITepeMEHHON

7 OCHOBHOE CBOICTBO Texyuuit 3HaTB OCHOBHOE CBOMCTBO JAPOOH, aJIropy

OCHOBHOE CBOICTBO
palnMoHaIbHOW APOOH.

anreOpanveckon ApooH,
COKpaleHue qpooeit

MpUBEACHUE APOOH K 00IIIeMy 3HAMEHATE]
COKpaIeHus apodeit




8 AnreOpanydeckasi Ipoos, Texymuit YMeTb NpUMEHsATh OCHOBHOE CBOWCTBO ]
Croxerue 1 BHqHTaHi’Ie ANTOPUTM CIIOKECHHS pu peoOpa3oBaHUM aIreOpanvdecKux
paLOHAMEHBIX Apobeii ¢ (BBIUMTaHMA) aNreOpanvIecKux Ipo0eii 1 MX COKpalIeHNH, TPUBOIAUTE AP
ONMHAKOBRIMH Ipo0eli ¢ OAMHAKOBBIMH K HaMEHbIIEMY 00IIeMy 3HaAMEHATEITI0
3HaMEHaTENAMHU. 3HAMCHATEIISIMIL

9 YupolieHue BbIpaKeHu, Tekymuii HNmeTb npeacTaBieHUE O CI0KEHUN U
Croxerue u BI’IqHTaHi’Ie CIIOKEHHE ¥ BHIYNTAHUE BBIYUTAHUM JPOOe ¢ OTMHAKOBBIMH
PaLMOHATBHBIX podeit © Ipo0eli ¢ OAMHAKOBBIMH 3HaMEHaTeNAMU
OAMHAKOBBIMU 3HameHaTensmu, HO3,

SHAMCHATC/IAMH. JOTIOJTHUTENBHBIN MHOKUTENb

10 CrnoxeHne W BBIYMTAHUE | YIIPOIIEHHE BHIPAKEHUM, C.p. 3HATB IPaBUJIO CIIOKEHUS U BEIYUTAHHS
palMOHANBHBIX JpO0ei C | criojeHne ¥ BBIYHTAHHE Jpo0eii ¢ pa3HBIMU 3HAMEHATEIISIMU; YMeET
OMHAKOBBIMU Ipo0eii ¢ 0IMHAKOBBIMU IPUMEHATE €r0 IIPU PELIEHUH YIIPaKHEH]
SHAMCHATCILAMH 3HaMmeHaTensmu, HO3,

JOTIOJTHUTENBHBIN MHOKUTENb

11 Crnoxenne u BbIUMTaHUE | AsreOpaunueckas ApoOb, Texymmii 3HaTh MPaBUJIIO CIOXKEHUS M BBIYUTAHUS
pauMoHaNbHBIX APOOEH C | ajropuT™ COKEHHs Ipo0eit ¢ pa3HBIMH 3HAMEHATENSIMH; YMeT
PasHBIMH 3HAMCHATCILIMI | (g ypTanms) anrebpandecKux IPUMEHSATH €10 MPH PEIEHNH YITPaXKHEH]

Jpo0Oeii ¢ pa3sHBIMU HaxOJIUTh OOITNI 3HAMEHATENh HECKOIBKY
3HaAMEHATENIMHU npobeit

12 CnoxeHne M BbIUMTAHUE | YTIPOIICHHE BHIPAXKCHHI, Texymuit [To3HakoMATCS C TOHSATHEM HaWMEHBIIUH
PAlMOHATILHBIX JPOOEH € | co)keHHe W BEIYMTAHUE 001IMIT 3HAMEHATENb, O JOMOJHUTEIbHBINA
Pa3HBIMH SHAMCHATCILIMU | 150Geit ¢ pasHBIMU MHOKUTENb, BBINOTHEHUH JeHCTBHS

3HameHaTermssvu, HO3, CJIOKEHUS Y BEIYMTAHUS IPOOCH C Pa3HBIM
JIOTIOJTHUTENTFHBIA MHOKUTEITh 3HaMEHATENSIMHU
13 CroxxeHre W BBIUMTAHWE | YTIPOITICHHE BHIPAKCHHH, Tekymumii Y3HAIOT aNTOPUTM CJIOKEHHUS U BEIYUTAHY
paLMOHANBHBIX APOOEH C | crojkeHHe M BHIYUTAHHE IpoOelt ¢ pa3HBIMHU 3HAMEHATEISIMHU.
PasHBIMA 3HAMEHATEISIMH | 11 Geii ¢ pasHBIME
3HameHatensamu, HO3,
JIOTIOJTHUTENTFHBIA MHOYKUTEITh
14 CrnoxxeHre W BbIUMTAHUE | YIPOLICHHUE BHIPAKECHUH, Texymmuit Hayuatcs:

PALMOHANBHBIX JAPOOCH € | crokeHWe M BHIYUTAHHE .

PasHBIMU 3HAMEHATEISIMH | 1150Geii ¢ pasHBIME — HaXOAWUTH OO 3HAMEHATe b HECKOJb
3HameHaTensamu, HO3, Apobeit;
AOHOTHUTEIRHEH MHOMHTEIE — 100bIBaTh HH(POPMAIIUIO IO 33TAHHOH 1

B HCTOYHHMKAX PA3IMYHOTO THIIA

15 CrnoxeHre W BBIYATAHUE C.p. HayuaTcs:  pemate MaTeMaTHYeCKHE 32/
paLMOHAaNBbHBIX Apober ¢ UCIIOJIB3YsI CIIOKEHUE U BBIYUTAHHE IPO0¢
PasHBIMH SHAMCHATCIMH pa3HBIMH 3HAMEHATEIISIMH.

16 CrnoxxeHre W BbIUMTAaHUE | YIPOIICHHUE BHIPAKECHUH, Texkymuii 3HaTh aNrOPUTM CJIOXKEHUS U BHIYUTAHUS

palMoHaJIbHBIX ApoOel c
pa3HBIMH 3HaMEHATEISIMU

CIIO)KEHHE Y BEIYMTaHUE
anreOpanvecKux Apodeit ¢

z[p06el71 C pa3HbIMU 3HAMEHATCIIAMU,; YME
HaxXoOIuThb O6H_[I/Iﬁ 3HaMCHATCJIb HCCKOJIBKI




Pa3HBIMH 3HAMEHATEISIMH,
HO3, nononHuTeIbHbIN
MHOXUTEIb

Ipobeit

17 Koutponbnass  paGora | BelnonHeHHe ynpaKHEHUN 110 CaMOCTOSTENBHO BBIOIHSIOT CIIOKEHUE I
Ne 1: «Ciaoxkennme wu 3a KypcC 8 xiacca 1o Kp BBIUUTAHUE Hpo6ef/'l C OJMHAKOBBLIMU U
BLIMHTAHHE PAUMOHATL- | NPOHICHHBIM TEMAM. PA3HBIMH 3HAMEHATESIMH; TIPHMEHSIOT
HBIX Apooein» N

OCHOBHOE CBOWCTBO JIpOOH MTpH
npeoOpa3oBaHNuy anredpanyeckux Ipoder
WX COKPAILICHWHW; HAXOIAT 3HaueHHE IpoC
MIPU 33J]aHHOM 3HAYESHUU TTePEMEHH OM.

18 VYMHOXKEHHE U JeleHHue VYMHOXEHNE, IeJICHHE U Texymuii 3HAKOMSTCS C aITOPUTMOM YMHOXKEHUS ¥
pauMoHaNbHBIX  APOOEH. | BosBemeHMe anreGpaHyecKuX JIEJICHUs anredpandecKux apooeii,
Bossenenne . 1po0eii B CTeNeHb, BO3BEICHHEM HX B CTCIICHb.
paloHaIbHOM JApodoH B .

npeoOpa3oBaHKE BBIPAKCHUN,

CTEIIEHb Hayuarcs :

CoJIepXKaIInX anredpandeckne :

Ipodu
— TIOJIB30BATHCS AITOPUTMAMHU YMHOXKEHH:!
JieNieHns ApoOei, BO3BeIeHUs IpoOr B
CTelleHb, YIPOINask BHIPAXKECHUS;
— pa3BepHYTO OOOCHOBHIBATH CYKICHUS

19 YMHOXKEHHE, JeNTeHNE U Texymmii 3aKpeIuIIIOT aJTOPUTM YMHOXKEHUS U

BO3BE/ICHHE aJIreOpandecKux JIeTIeHHS anreOpandecKux IpooeH,
Ipo0eii B CTeleHb, BO3BE/ICHUEM UX B CTEIIECHb.
YMHOKCHHE U JelICHHE peoOpa3oBaHNe BEIPAKCHUH,
anredpandeckux npooeit. COMEPKANIIX ANreGpanecKie Hayuarcs :
Bospenerne ApooH — TI0JIB30BaThCS AITOPUTMAMU YMHOXKEHH:
anreOpamdeckoit Apodu B p ™ ‘
CTEIICHD. JeneHus apooOei, Bo3BeaeHus 1podu B
CTEIlEHb, YIPOILAs BBIPAXKECHUS;
— pa3BepHYTO 00OCHOBBIBATH CYXKICHUS
20 YMHOXEHHE, AeNeHrne U Texymmuit 3aKperuIsiIoT anrOpUTM YMHOXKEHUS U
BO3BEJICHHE aITreOpandecKux JIEJIEHUs anreOpandecKux apodei,
Ipo0eii B CTEIEHb, BO3BEIECHUEM HX B CTCIICHb.
YMHOXEHHE U JeNeHHe peoOpa3zoBaHue BEIPAXKEHUN,
anredbpandecKux apooei. COEpKALIIX ATreGpantecKHe Hayuarcs :
Bospenerue ApodH — TI0JIB30BaThCS AITOPUTMAMHU YMHOMKEHH:
anredpandecKkoi 1podu B P ™ ‘
CTEIICHD. JeneHns apoOei, BO3BeIeHUs ApoOU B
CTEIlEHb, YIPOILAs BBIPAXKEHUS;
— pa3BepHYTO 00OCHOBBIBATH CYXKICHUS
21 YMHOXEHHE, AENEHNE U C.p. 3aKpeIuIsIIOT aNrOpUTM YMHOXEHUS U

YMHOXEHHE U JICTICHHE
anreOpanvecKux Apooei.
Bozsenenne
anreOpanveckoi Apodu B
CTEIICHb.

BO3BE/ICHIE ANreOpanyecKux
IpoOeli B CTETIEHb,
npeobpa3oBaHKe BIPAKEHHUH,
COJICpIKAIINX ajaredpandeckue
apobu

JeNIeHNs anreOpandecKux aApooei,
BO3BE/ICHHEM HX B CTEIICHb.

Hayuarcs :

— TIOJIb30BAThCS aITOPUTMAMH YMHOKEHU
JleNieHus: Apo0eid, BO3BECHHS POOH B




CTCICHb, YIIPOILasl BEIPAKCHU A,

— pa3BepHYTO 00OCHOBBIBATDH CYXKIICHUS

22 ParnmonansHbIe BEIpaKEeHUS, Texymuit 3akpenJisiloT HaBbIKH
[IpeobpazoBanue TOXECTBO, I0Ka3aTENbCTBO
PAIHOHATHHBIX TOXKIECTBA — MOJIb30BaThCS aITOPUTMAMH YMHOKEHU
BBIPAKCHHIL. JIeJICHUs Apo0eii, BO3BECHHS IpOOU B

CTeIleHb, YIPOIIAask BBIPAYKEHUS;

23 IpeoGpasopariie PanyoHanbHbIe BBIPDAXKEHHUS], Texymmii Hayuarcst HCIIONB30BaTHCS aJITOPUTMBbI
PAIHOHATHHBIX TOXECTBO, 0Ka3aTENbCTBO YMHOYKEHHUS U JIeNIeHus Jpo0eli, BO3BeIeH
BBIDAKEHHIL. TOXKECTBA JpoOH B CTeleHb, JUIsl YIPOIasi BEIpakeH

24 ToxaecTBEeHHbIE PanmonanbHbIE BEIpaXKEHUS, Tekymuii ¥YMeTh nmpeoOpa3oBEIBATE PAIIOHATHHBIC
npeobpa3zoBaHusL TOXJIECTBO, JI0Ka3aTENbCTBO BBIPA)KEHUS, UCIIONIb3YS BCE NEHUCTBUS C
palnOHaIBHBIX TOXIECTBA anreOpanyecKuMu JApOOIMU
BBIpaKEHHH

25 ToxnecTBeHHbIE CrerneHp ¢ OTpHIIATENTLHBIM Texymuit HayuaTcst npuMeHsI T oydeHHbIe 3HAaHH
TpeoOpasoBaHHUs I0Ka3aTeseM KOHKPETHOM JIeTeIbHOCTH — IPeo0pa3oB:
palnOHaIBHBIX PAIMOHABHBIX BBIPAXKEHHUI.

BBIpaKEHHH

26 ToxecTBeHHbIE Crenenb ¢ OTpHUIIATETBHBIM Texymmii YMerh: ynpoiars BEIPaXEHUs!, UCIOIb3Y
peodpa3oBaHHs IoKa3aTeseM ONpeeNIeHUE CTENEHN C OTPUIIATEIbHBIM
paltOHATIBHBIX II0Ka3aTesIeM M CBOMCTBA CTENEeHNU
BBIp)KEHUH

27 ToknecTBeHHbIC Anrebpandeckre Apodu C.p. Hayuarcsi mpeoOpa3oBbIBaTh paliioHaIbE
peoOpa3oBaHUs BBIPAKCHHS
palMoHaIbHbIX
BBIpAKEHUM

28 PaBHOCHITEHEIE PaBHOCHITBHBIE — ypaBHEHWS, Tekymuii OBnazieroT TpuEMaMu PEIICHIS
YpaBHCHUHL. CBOMCTBaA PaBHOCHJIBHBIX palrOHAJIBHBIX ypaBHCHI/Iﬁ
PauvionansHeie YpaBHEMHUA, yCIIOBUE
YpaBHEHHS. paBeHCTBa  OpoOM  HYIIO,

pelleHne JaHHbIX YPaBHEHUH,
pannOHAIbHBIE YPABHEHHUS.

29 PaBHOCMIIBHBIE PaBHOCMIIBHBIE — ypaBHEHUS, Texymmui Hmets npencTaBiaeHre O palioOHAIBHBIX
YpaBHCHUA. CBOICTBa PaBHOCHIIBHBIX YpaBHEHUSX, 00 OCBOOOXKIIEHUH OT
Paunonanbusre YpaBHenHu, ycioBne 3HaMeHaTeNIs IPY PelleHUH YPaBHEHHUH, (
YPABHCHHUA. paBeHcTsa  Apoon Hym?’ COCTaBIICHHH MaTEMAaTHYECKON MOJETN

pelleHre NaHHBIX YpaBHEHUH, .

palnMoHabHbIC yPaBHEHUSL. PCATLHOM CHTYAIHH.
YMeTh OnpeaensaTh HOHSITHSA, IPUBOIUTH
JIOKa3aTeNbCTBA

30 PaBHOCHITEHEIE PaBHOCMIIBHBIE ~ ypaBHEHUS, Texymui ITo3nakoMsATCs ¢ TpUEéMaMu pereHus
YPaBHCHUA. CBOHCTBA PpaBHOCHIIBHBIX PaLMOHANBHBIX YpaBHEHUH. 3aKperuisoT
Parmonanbrbie YpaBHenHui, ycnosne HABBIKM PEIEHHs PALMOHAJIBLHBIX YPaBHER
YpaBHEHHUS. paBeHCTBa  OpoOM  HYJIO,

pelleHre TaHHBIX YpaBHEHUH,
palMoHaJIbHbIC YpaBHEHMSI.

31 Kontpoabnas  paGora | 3agaHus 1o NPOHAEHHBIM K.p. IIpuMeHsOT NOTy4YEeHHbIE 3HAHUSI B
Ne  2: «YMmHOKEHHE H | Temam KOHKPETHOM JEATENLHOCTH — IPE0OPa30B:
ACICHNC  pallnOHATBHBIX PAIMOHAIBHBIX BBIPAXKEHUIA.
npoOeii»

32 Crenenb ¢ LENbIM Crenenb ¢ OTpUIIATENBHBIM Texyuuit Iosyuar npencraBieHHUE O CTENIEHU C

OTPHIIATEIBHBIM




IIOKa3aTciIEM

IIOKa3aTciIeM

HaTypaJbHBIM ITOKAa3aTCJIICM, O CTCIICHU C
OTpHULATCIILHBIM ITOKA3aTCJIEM,

33 CreneHsb ¢ HenbIM CreneHs ¢ OTpULIATENILHBIM Texyuuit Hayuatcsn
OTpULATCIbHBIM IoKa3aTeyeM
IIoKa3arejaeM — yIOpoumaTh BBIPAXKCHUSA, UCIIOIb3Ys
OTIpefieNieHNe CTENEeHN C OTPULIATENbHBIM
MOKa3aTejIeM U CBOMCTBA CTEIICHH;
-3aMKCHIBATh YMCIIA B CTAaHJAPTHOM BHJE
34 | CreneHsb C UenbIM CrerneHp ¢ OTpHLIATELHBIM Texymuuit Haydvatcs BBIYMCIATH 3HAYCHUE BBIPAXKEH
OTpULIATEIIBHBIM MMoKa3aTeaeM COJIEPIKAILIETO CTENEHU C OTPULIATEIbHBIM
[oKasatTcieM IEJIBIM TT0KA3aTeleM, 3aIUChIBATh YUCIIA E
CTaHJIAPTHOM BHJIE
35 Crenenb ¢ LENbIM Crenenb ¢ OTpHUIIATEIBHBIM Texymmi Hay4artcs BBIUMCIATE 3HAUEHUE BBIPAYKEH!
OTpUNATCIIPHBIM MoKa3aTeaeM COJIEPIKAILETO CTENEHU C OTPULATEIbHBIM
TTOKa3aTeeM IEJTBIM TTOKa3aTeNeM, 3alMChIBATh YHCA
CTaHJIAPTHOM BHJIE
36 CeoiictBa crenean ¢ | CBOMCTBA CTENEHH C Texymmii Hayuartcs BBIUMCHATE 3HAUEHNUE BBIPAXKEH!
LECIIBIM ITOKA3aTeIIEM OTPULIATEIBHBIM I10KA3aTEIEM COAEPIKAILEro CTEIIEHU C OTPULIATEIbHBIM
IEJTBIM TTOKa3aTelIeM, CPABHUBATH YHCIIA.
3aIlChIBATh YMCJIA B CTAHAAPTHOM BHJIE
37 CpoiictBa  crertein ¢ | CBOMCTBA CTEIEHU C Texymuii [To3HakOMSATCSI CO CBOMCTBAMU CTEIICHU C
OCIbIM ITOKa3aTCIICM OTpUILIATCIBHBIM ITOKa3aTeJIeM LIEIBIM II0Ka3aTeIeM, HaydaTCs
(bopMynupoBaTh U I0Ka3bIBaTh ITH CBOMC
38 CroiictBa crenean ¢ | CBoiicTBa CTENEHH C Tekymumii DopMHPYIOT YMEHHE BEIYHACIATh 3HAYCHY
OCIbIM ITOKAa3aTCICM OTpUILIATCIBHBIM ITOKa3aTeJIeM IpeoOpPa30BEIBATh BRIPAKEHHE , COMEPIKAL
CTEIIEHH C LIENIbIM I10Ka3aTeNleM
39 CpoiictBa crenenn ¢ | CBOMCTBa CTENeHH € C.p. 3aKpersoT yMEHUE BBIYUCISATh 3HAYCH)
[CIbIM ITOKAa3aTCICM OTpULIATCIBHBIM ITOKa3aTeIeM IpeoOpPa30BEIBATh BRIPAXKEHHE , COMEPIKAL
CTEIIEHH C LIENbIM IT0Ka3areneM. Pemator
3aJlaHKs TOBBIIIEHHON CIOKHOCTU
40 dyukuus y = x/x u eé | CBOHCTBO GyHKINH y=KX°, Texymmuit 3HaKOMSTCS C TIOHATHEM OOpaTHON
rpaduk ipu k>0, CBOWCTBO (pyHKITUH MIPONOPIIMOHANIBHOMN 3aBUCIMOCTH
y=kx%, nipu k<0, HauMeHbIIIee
1 HanOoJibIIee 3HAUYCHUE
($yHKUMH, ypaBHEHUS,
CHCTEMBI YpaBHEHHUH
41 OyHKIMA ¥y = Kk/X U e K Texkymuii Yyarcs CTpOHUTP U HCCIEN0BATh (PYHKITHIC
rpaux OyHKIUSA y =X, ee CBOHUCTBA k
y==
u rpaduk, npu k>0, BHIA X
k<0,mocTpoeHne rpaguKos,
peleHre ypaBHeHUH 3HAKOMSITCS C €€ CBOWCTBaMH.
42 Oynkius y = x/x u ed | CBOHCTBO QYHKIHHU y=KX7, Texyuuit Pa3BuBaioT ymeHue cTpouTh rpadpuku
rpauk pu k>0, CBOHCTBO (PYHKIINH (byHKIUH, comepKanuX MOIYNb, 3aJaHHb




y=kx’, npu k<0, HaUMeHbIIIee KyCOUHO.

1 HauOoIblIee 3HaueHre

byHKIHH, ypaBHEHws, 3aKpensioT CBOUCTBA PYHKIIMU U UX

CHCTEMBbI YpaBHEHHiT oIMcaHue 1o rpaduKy MOCTPOCHHOM
GbyHKIUH.

43 Oyakums y = x/x U e K Texymuuit 3aKpensoT yMeHle CTPOUTh rpadukn

rpaux @yHKIMA y = X, €€ CBOICTBa k
u rpaduk, mpu k>0, (GyHKIHIA, X | comepKalux MOIyb,
k<0,noctpoenne rp%q)HKOB’ 3aJaHHBIX KyCOYHO IIPOBOJAT HCCIEI0BA
PCIICHUC ypaBHCHUH (byHKIUH, 3aJaHHBIX TpadHYECKH.

44 IToBTOpEHHE u | 3agaHus 110 NPOUIEHHBIM Texymmi IIpuMeHeHuE Ha IPAKTUKE 3HAHUH, YMEHHU
CUCTCMAaTHU3al A TEMaM HaBBIKOB, MOJYYEHHBIX MO MPOHJEHHBIM
y4eOHOro Marepuaia TeMaM, MPH pelIeHNH TEKCTOBBIX 3a/1aHui]

3amaqy

45 Kontpoannass  paGora | 3ajaHus 110 PO IEHHBIM K.p. IIpuMeHeHue Ha IPAKTUKE 3HAHUMN, YMEHHY
Ne 3: «PaumoHanbHbIE | Temam HABBIKOB, TIOJTyYE€HHBIX [0 MPOMIEHHBIM
ypapnenus. Crenenn c TEMaM, IPU PEIICHUH TEKCTOBBIX 3a/IaHMUIA
OTpHIATE]bHBIM sanau
nokasaresem»

I'nasa 2. KBagpaTHble KOpHU. JlelicTBUTe/IbHBIE YHCIIA. (25 YacoB)

ey yyeHuka:

N3yunth Moayab «Anrebpanmyeckue KopHH. CBOWCTBAa KBaJpaTHOTO
KODHSIMU» U TIOJNY4YUTh [OCJEIOBATEIbHYI0 CHCTEMY MaTeMaTUYeCKUX
3HAHUN HEOOXOIUMBIX JUISl U3yYEHHS IIKOJIbHBIX ECTEeCTBEHHBIX AUCHUIUIMH
Ha 0a30BOM ypOBHE.

Hmetn npeacraBjaeHue O KBaApaTHOM KOPHE, KBAaApPaTHOM KOPHE M3
HCOTPHUIATCIIbHOI'O quciia, (6] INOAKOPEHHOM BBIPAXKCHUMU, 00
HppallHOHAJIbHBIX 4YHCJIAX, O KY6I/ILICCKOM KOpHE€ H3 HEOTPpHLIATCIBHOI'O
qucjia

OBjaanerb yMEHUSIMH :

M3BJIEKATh KBAJIPATHBIN KOPEHb U KOPEHb II- CTETIEHU M3 HEOTPULIATEIILHOTO
qrcaa. CTpouTh ¥ 9MTaTh rpaduk GYyHKINK y=VX.

Ileau megarora:

®opMupoBaHNe MpeACTABJeHUHIT 00
JOMYCTUMBIX 3HAuY€HUN, OCHOBHOM CB
paloHaIbHOM BbIPaKEHUH;

®opMHUpOBaHNEe YMEHHHl O KBaJpaTHC
HEOTPHUIATENILHOTO YHCIIa, O MOJAKOPEHHONM
yHcliax, 0 KyOM4eckoM KOpHE U3 HEOTpHULia

HOMOHIL B OBJIAICHUHU YMECHHUEM: IIOCTPO

IToMomib B OBJAJIeHMM HaBBbIKAMM: HC
KBaApaTHOI'O KOpPHA.

46 ®ynkuus y = x> u ee | CBoiicTBO yHKINH Y=X7, Texymuit 3HaTh CBOIWCTBA JaHHOW QDYHKIIUH U YM
rpaduk. YpaBHEHUS, CUCTEMBI CTPOHTH ee rpaduK, HAXOAUTh 00IacTh
ypaBHEHUH oIpeneneHus, 00JacTh 3HaYCHHS,
HauOoJblIee 1 HAMMEHbIIee 3HaYCHNU,
pelarb ypaBHEHHS], CACTEMbI YpPaBHEHH]
MOMOIIBIO rpaduka
47 Oynkiusa y = x° u ee | CBOHCTBO QyHKIHH y=X7, Texyuuit YMeTrb cTpouTh ee rpaduk, HaXOAUTh

rpaduk. paBHEHMs, CUCTEMBI YpaBHEHUI

00J1aCTh OnpeaeneHns, 00JacTb 3HaUeHY
HauOoJIblIee U HAMMEHbBIIIee 3HaUCHNU,
pelarb ypaBHEHUS], CACTEMbI YpPaBHEHH]
MOMOIIIBIO rpaduka




48 Oynkims y = x° u ee | CBOHCTBO QyHKIHH y=X7, Texyuuit YMeTh U3BIEKaTh KBapaTHbIE KOPHU U
rpaduk. paBHEHUs, CUCTEMBI YpaBHEHUI HEOTPULIATENBHOI 0 YUCIia

49 KsagpaThsie KopHH. | KBangpaTHbIi KOpeHb U3 Texkymmii HNMets nipencTaBieHUe O NOHITUU
Apudnmernyeckuii MPOU3BEAEHMS, KBaIpaTHBII HWpPalMOHAJIBHOIO YUCia. Y MeTh J1I0Ka3:
KBaJpaTHbIH KOPEHb. KOpEHb U3 Ipo0H, BHIYUCIIEHHE MPPALMOHATLHOCTD YUCA, O0BICHUTD

KOpHEH. M3y4EHHBIE TIOJ0XKEHHS Ha CaMOCTOSATEN
MoJ00paHHBIX TPUMEPax

50 KsagpaThsie kopHu. | KBangpaTHbIi KOpeHb U3 Texymmii 3HAKOMSATCS C MOHATHEM U3BJICUEHUS
Apudmernyeckuit IIPOU3BENCHHUS], KBAIPATHBII KBaJpaTHOI'O KOPHS U3 HEOTPULIATEIILHO
KBA/IPATHbIH KOPEHb. KOpEHB M3 IpOo0H, BHIUUCIIEHHE yycna; apu)METHIECKOTO KBAIPATHOTO

KOpHEH. KOpHSI, GOpMHUPYIOT yMEHHE HAXOUTh
3Ha4YeHUe apu(HMETHIeCKOro KBaJpaTHO
KOpHS

51 KsagpaThsie KopHH. | KBanpaTHbIN KOpeHb U3 Texymmii 3aKperuIsIoT YMEHHE HaXOAUTh 3HaYeHU
Apudmernaeckuii NIPOU3BEACHMUS, KBAIPATHBIN BBIPAXKEHHUSI, COZIEPKALLETO
KBA/IPaTHbIH KOPEHb. KOpEHb M3 IPOOH, BBIUHCIIEHHE apu(METUUECKUE KBAIPATHBIE KOPHH.

KOpHEH. 3HAKOMSTCSI CO CBOMCTBAMH
apu(METHIECKOro KBaJJpaTHOTO KOpHS,
CIIETYyIOIINE U3 ONPEAEIEHUS 3TOTO
TIOHSATHSL.

52 KBanpatnbie kopHH. | KBaapaTHblii KOpeHb U3 C.p. DopMUPYIOT U 3aKPEIISIOT YMEHUS
Apundmernaeckuii MPOU3BEACHUS, KBaAPaTHBINA HAaXOJIUTh 3HAYCHUE BBIPAXKECHHUS,
KBa/[pATHBIH KOPEHb. KOpEHb U3 IPOOHU, BHIUKCIICHHE COJIEpIKAIIEro apu(pMeTUIecKue KBaIpa’

KOpHEH. KOPHH, peliaTh ypaBHEHUs BUAA X~ = a,
Vi =a.

53 MHOXECTBO H €ro MHO0KECTBO, 3JIEMEHTEI Tekymmii OnuceIBaTh: MOHATHE MHOYKECTBA, DJIEM

JJIEMEHTHI. MHOKECTBA,0HO3IIEMEHTHOE MHOKECTBA, CIIOCOOBI 3a1aHUSI MHOXKECT
MHOXECTBO, pPaBHbIE MHOKECTBO HaTypaJIbHBIX YHCEIL,
MHOXECTBA, MHOKECTBO LIEJIBIX YHCEIl, MHOKECTBO
XapaKTePUCTUIECKOE CBOHCTBO, palrOHAaIbHBIX YUCE,
IIyCTOE MHOKECTBO.

54 MHOeCTBO U €ro MHO0eCTBO, 3JIEMEHTHI Tekymuii OnuceIBaTh: MHOXKECTBO JIEHCTBUTEIIBHE

JJIEMEHTHI. MHOKECTBA,0HOIIIEMEHTHOE YHCEII U CBSI3U MEXIY 3TUMH YHCIIOBBIMI
MHOXECTBO, paBHBIE MHOKECTBAMH; CBSI3b MEXIy OCCKOHEUH
MHOXECTBA, JECATUYHBIMU JPOOSIMH U PALMOHAIBHB
XapaKTepUCTUYECKOE CBONUCTBO, UPpanrOHATbHBIMU YUCIAMH.
IIyCTOE MHOKECTBO.

55 ITongmuOXxecTBO. [TomMHOXECTBa, THATPaMMBI Texymuit OnuchIBaTh: IOHATHE MHOXKECTBA, JIIEM
Onepanun Haz Olinepa, nepecedcHne MHOJKECTBA, CITOCOOBI 33/ 1aHUST MHOXKECT
MHOXKCCTBAMI MHOXECTB ¥ 0ObeIMHEHNE MHOKECTBO HaTypaJIbHBIX YHCEI,

MHOKECTB. MHOKECTBO II€JIBIX YHCEN, MHOXKECTBO
palrOHATIBHBIX YKCEll,

56 ITogMHOXKECTBO. [ToamuoOXkecTBa, qUarpaMMbl Texkymuii OnuceIBaTh: MHOXKECTBO JEHCTBUTEIBHE
Onepanuu Hazt Diinepa, nepeceueHue YUCEN U CBSA3U MEXKIY 3TUMHU YHCIOBBIM
MHOKECTBaMH

MHOXCCTB U 06BCZ[I/IHCHI/I€

MHOXXCCTBAMHU; CBA3b MCKIY OeCKOHEUH




MHOXCCTB.

JACCATUYHBIMHU I[p06}IMI/I " paliluOHAJIbHBI
HppaluOHAJIbHBIMA YU CIIaMU.

57 UmncnoBble MHOXKECTBA MHOX€eCTBO HaTypaIbHBIX Texymui PacnioznaBaTh pauyoHalbHbBIE U
YHCell, MHOXKECTBO LIEJBIX uppauroHanbHele uncna. [IpuBonuTs
YHCesl, MHOKECTBO MPUMEPHI PAlMOHAILHBIX YHCEI U
palMOHATBHBIX YKCEN, TEPUO WppalOHANBHBIX YUCEN. []3amichBaTh
Ipo0u, HppaHOHATBHOE YUCIIO, noMoIIbio Gopmy cBolicTBa IEHCTBUI
OecKOoHEeUHas! Hellepr oIy ecKast JEHCTBUTENbHBIMA
Ipo0b, MHOXECTBO yucnamu. [ | @opMynupoBaTh:
JEWCTBUTEIBLHBIX YHCEL. OTIpe/IeNeHrs: KBaIpaTHOTO KOPHS U3
qrcia, apupMETHIECKOr0 KBaAPaTHOTO
KOpHSI M3 YHCIIa, PAaBHBIX MHOKECTB,
MOJIMHOYKECTBA, TIEPECEUCHHSI MHOXKECTE
00bEIMHEHHS] MHOYKECTB;
58 YucnoBble MHOXKECTBA MHoecTBO HaTypaibHbIX C.p. DopmynMpoBaTh: [onpeaeneHus:
YHCeJ, MHOYKECTBO IENBIX KBaIPaTHOTO KOPHSI M3 YUCIIA,
YHCEJ, MHOKECTBO apu(METHIECKOro KBaJJpaTHOTO KOPHS
PaIMOHATBHBIX YMCEN, TEPUOJT YKCIIa, PABHBIX MHOXECTB, IOIMHOXKECT
IpoOu, MpparroHaIbHOE YHCIIO, nepeceyeHnst MHOXKECTB, 00beIHHEHHS
OeckoHedHas HenepruoauIecKas MHOXECTB;
ZIPOOb, MHOYKECTBO
JEHCTBUTEIIBHBIX YHCEL.
59 CBoiicTBO apu(pMETHIECKOTO Texywii VMeTh cTpouTh rpaduk hyHKIHH y = v
KBaZpaTHOTO KOPH U3 CTCIICHH, 110 HEMY OIPEIENATh CBOHCTBA (DYHKIIHE
CBoiicTBa CBOWCTBO apu(hMETHIECKOTO ey
apudmernaeckoro KBaZApaTHOI0 KOpH: U3 rpadui dyniuu y= +m’:CHH
KBaPaTHOTO KOPHSL. MIPOM3BEICHHSI, CBOMCTBO U3BeCTeH Tpaduk QyHKIMK y = V=
apr(pMETHIECKOro KBaJpaTHOTO
KOPHS U3 IpoOH
60 CBOICTBO aprUPpMETHIECKOTO Tekymmii YmeThb cTponth Tpaduk HyHKITIH y=\/x;
KBaJIPaTHOTO KOPHS U3 CTEIEHH, 3Hamb ee CBOUCTBA.
CBoiicTBa CBOWCTBO apu()METHIECKOTO
ApHMETHYECKOTO KBAJ[PaTHOTO KOHS H3 YmeThb untaTh rpaduk QyHKIINH, pera
KBaJIPATHOO KODHS. NPOM3BEIEHNS, CBOICTBO rpa(bnqec%n YpaBHEHUS U CUCTEMBbI
apr(pMETHIECKOro KBaJpaTHOTO ypasHeHIHI
KOpHSA U3 Ipodun
61 BriHeceHne MHOKUTENS U3 1101 Texymuit 3HaTh CBONCTBa KBaJPaTHBIX KOPHEH.
3HaKa KOPHs X BHOCUTH TIOJ .
T oM /IeCTBEHHbIE 3HAK KODHS. YMeTh NpUMEHATH CBOMCTBA KBAAPATHO
IpeoGpa3oBaHHus KOPHSI IPH HAXOXKACHUH 3HAYCHUS
BBIPAXXECHUM, COEPKAIIUX BBIPAXKCHHA.
KBaJIpaTHbIE KOPHH.
BeimonHsaTh 6oJiee ClI0KHBIE YIPOILCHHS
BBIpaXKEHUI
62 BriHecenne MHOKUTENS U3 MTOJ Texymui 3HaTh CBOWCTBA KBaPAaTHBIX KOPHEH.
ToxnecTBeHHBIE
3HaKa KOPHs 1 BHOCUTH TI0J
peodpa3OBaHusL YMeTh NpUMEHSTH CBOMCTBA KBaIPpaTHO

BBIpa)KeHI/Iﬁ, COACPIKAIIUX

3HAaK KOpHA.

KOpPHS P HAXOKACHUN 3HAUCHUSA




KBaJApaTHbIC KOPHHU.

BBIpa’XXCHUA.

BoIMOTHATE 60JTee CIOKHBIE YITPOIICHHS
BBIpOXEHHUI HanboJee parioHaIbHbIM
cIocoooMm

63 Brinecenne MHOXKUTENS U3 IO Tekymuii HmeTs nipezcTaBiicHUE O Mpeodpa3oBaH
TOXIECTBEHHBIE 3HaKa KOPHS U BHOCUTH 0] BBIpKEHHI, 00 N3BJICYCHUHU KBAIPATHO]
1Ipe06pa3OBaHHsL 3HAK KOpHS. KOPHS U OCBOOOXICHUH WPPaIiOHATBH(
BBIPAKCHHMH, COACPIKAILIUX B 3HaMeHaTese. YMeTh OllEHUBATh HE
KBaJIpaTHbIE KOPHH. H3BJICKAIOIMECSA KOPHU, HAXOAUTh UX

MpHUOIMKEHHOE 3HAUEHHE
64 Brinecenne MHOKUTEIS U3 10T Texymmi 3HaTh 0 Ipeodpa3oBaHUU BBIPAKEHUH, (
2
3HaKa KOPHS ¥ BHOCHUTH TI0]] oTeparysaX U3BJIEUEHHs KBAJPaTHOTO KO
Toxnecrsennsie 3HAK KOpHSI. 1 0CBOOOKJIEHUH UPPALIMOHATIBHOCTH B
npeobpasosanus 3HaMeHaTese. Y MeTh pacKiIapIBaTh Ha
BBRIPAKCHIH, CONCPHAILIIX MHOKUTENTH BBIpAXKEHHE CITIOCOO0M
KB THBIE KOPHH.
a/IpaTHEIC KOp TPYTIUPOBKH, UCIIONB3YSI ONpeeseHIe
CBOICTBa KBaIpaTHOIO KOPHS

65 BrIHECEHNE MHOKUTENS U3 1TO]L C.p. YMeThb BBHINTOIHATH TPE0OPa30BaHUA,
TOXKIECTBEHHBIE 3HaKa KOPHS ¥ BHOCHUTH TI0]] CoJIepIKaIIre OTMEePAIHIO U3BJICYECHUS KO
1IpeoGpa3oBaHUsL 3HaK KOpHSI. 0CBOOOXK/IATHCS JIOT HPPALMOHATEHOCTH
BBIP@KCHUIA, COLEPKALIIX 3HaMEHATeNe; PacKiaJblBaTh BBIPAXKEHU
KBaJpaTHbIC KOPHH. MHOXUTECIIN, UCIIOTIb3Ys (bOpMyJIBI KBa/f

CYMMBI U pa3HOCTH
66 OyHKIHS Y = [« , ee rpacduk Tekymmnmii YMeTb BBITONTHATE IPeoOpa3oBaHMsI,
COJIeprKalNE ONEPALMIO N3BJICUEHUS KO
Oyns y = ,—x ce y= \X u cBoiicTBa ynxumIH 0CBOOOXKIATHCS JIOT HPPAIIMOHATIEHOCTH
b
. - 3HAMEHATEJIE; PAaCKJIaIbIBaTh BEIPAsKEHHU!
CBOICTBa U TpaduK. Y=NX . - P A p
MHOKHUTEIH, UCHONb3Ys (POpMyYJIbI KBaJ]
CYMMBI ¥ pa3HOCTH
67 OynKIm Y = [x , ee TpaduK Texymmuit 3HaTh onpeneacHue U CBOMCTBA MOIYJIs
MeTb IIPUMEHSTH UX [IPH PELICHUH
OyHKIUA y=\/x,ee _ o y p pup
y =~/X u cBoiicTBa pyHKIUH YIIpaKHeHHi
CBOMCTBa U rpaduk.
y=+x .
68 OynKums Y = [x , ee TpaduK Texymmuit 3HaTh onpeneacHue U CBOMCTBA MOILYJIs
MeTb IIPUMEHSTh UX IIPH PELICHUH
OyHKIUA y=\/x,ee _ o y p pup
y =~/X u cBoiicTBa QpyHKIMK YIIpaKHeHHi
CBOMCTBa U rpaduk.
y=+x .

69 [ToBTOpeHne n | Pemenwne 3amanuii mo Texymuit [TpumeHeHMe MOMTydeHHBIX 3HAHUHA TTPU
CUCTEMaTH3alus MPOHUIEHHBIM TEMaM. noaroroske k I A
yueOHOro Marepuaia

70 KonTponbnasa  pabGora | 3agaHus 1o NpoOHAEHHBIM K.p. IIpuMmeHeHne Ha TPAaKTUKE 3HaHUHN, yMel
Ne  4:  «KsaapaTHbie | temam ¥ HABBIKOB, TIOJIYYEHHBIX 10 POUICHHD!
KOPHM»

TeMaM, MPU PELICHUHN TeKCTOBBIX 3aJaHV
3a1a4




I'maBa 3. KBagparubie ypaBHeHus (24 yaca)

ey yyeHuka:

HN3yuntsn

Nmernb
ko3¢ unueHTe,

MOAYJIb  «

NpeACTaBJIeHHE O
BTOPOM

KBanpatHbie
[IOCJIEIOBATEIbHYIO CUCTEMY MAaTEMaTHUYECKUX 3HAHUNW HEOOXOJMMBIX IS
M3YYEHHUS IKOJIbHBIX €CTECTBEHHBIX IMCLIUIUIMH Ha 0a30BOM YpPOBHE.

YpaBHCHHUA » U

KBAQIpaTHOM  yYpaBHEHUH, O
kodpdunmernre, o
MNPpUBCACHHOM KBaJApaTHOM YPABHCHUH, IIOJHOM KBaJAPaTHOM YpPaBHCHHH,
HCIIOJIHOM KBaJApaTHOM YpPaBHCHHUHU , O KOPHEC KBaAPaTHOI'O0 YpPaBHCHHA,

CBOOOTHOM

AUCKPUMHWHAHT KBAaJIPATHOM YpPAaBHCHUA.

OBiaserb yMEHUSIMH :

Pematp kBagpaTHbIe ypaBHEHUS, BBIBOJUTH (GOPMYJIbl KOPHEW KBaJpaTHOTO

YpaBHCHUA, MNPUMCHATH IIpaBujla PCIICHUA KBaApaTHOI'O0 YpPaBHCHUA:

IMOJIHOT'0, HETIOJIHOT'O, MMPUBEACHHOTO.

IIOJIYYUTh

cTapiiemMm
qjieHe, O

IMomouin
KBaJI[paTHOT'O YPaBHEHUS: MOJHOTO, HEIOJIE

IMeau meparora:

®opMHUpOBaHUE NPEICTABJEHHHA O KB
ko3 dunmente, BropoM kodpduuueHTe, o
KBaJIpaTHOM ypaBHECHUH,
KBaJPaTHOM YpPaBHEHHMH , O KOPHE KBaJIp:
KBaJIpaTHOM ypaBHEHUSI.

IIOJJHOM  KB4Q

®opMHpPOBaHHE YMEHUH PEIIaTh KBAAPaT

IHoMoub B OBJIaJICHUN YMEHHEM BBIBON
YpaBHEHUS

B OBJIaJICHUUM HaBbIKAMH

71 KBagparHele ypaBHEHHS. Texymmii
Pemenue HEIOJIHBIX
KBaJIpaTHBIX YpaBHEHU M
72 Ksamparueie ypaBHeHms. | KBamgpaTHbie ypaBHEHUS, Texymmii 3HaTh OCHOBHBIC MTOHATHS KBaAPATHOTO
Penrenne HCIIOJIHBIX | TIpUBENCHHBIE U HE YPaBHEHHUS, YMETh IPUMEHSATh UX IIPH
KBA/IPaTHBIX ypaBHEHHH HpUBEICHHBIE, KBAPATHbII PELIEHUH ypaBHEHHH
TpEXUJIeH, ITOJTHBIE U HETIOIHbIE
KBa/IpaTHBIE YPAaBHEHUS, KOPEHb
ypaBHEHUS
73 Ksanpatapie ypaBHenusa. | KBagpaTHbie ypaBHEHUS, C.p. 3HaTh OCHOBHEIE MOHATHS KBAAPATHOTO
Pemrenne HCTIOJIHBIX | TIpUBENCHHBIE U HE YpPaBHEHUS, YMETh IPUMEHATH UX IIPH
KBAJIPATHBIX ypaBHEHUH HpUBEICHHBIE, KBAIPATHBIIA pelleHuH ypaBHEHUI
TpEX4JIeH, ITOTHBIE U HETIOTHbIE
KBa/IpaTHBIE YPABHEHUS, KOPEHb
ypaBHEHUS
74 ®opmyna KopHel | JluckpumuHaHT, popmya Texymmuit 3HaTh U yMeTh IPUMEHITH POPMYITY
KBaZpaTHOI'0 ypaBHCHUA. KOpHEH KBaJIpaTHOTO ypaBHEHUS, KOpHEHN KBaJpaTHOrO ypaBHEHHS
AJTOPUTM peIIeHUs YPaBHEHUS
75 ®dopmyna kopHe#d | JluckpummuHaHT, popmyna Texymmit 3HaTh U yMeTh IPUMEHATH QPOPMYITY
KBaZpaTHOTO ypaBHCHHA. KOpHEH KBapaTHOrO ypaBHEHMUS, KOpHEH KBaJIpaTHOrO ypaBHEHHS
AJTOPUTM peIIeHUS YPaBHEHHUSI
76 dopmyna kopHe#d | JluckpummuuaHT, popmyna Texyuuit 3HATh U yMeTh IPUMEHATH QPOpPMYITY
KBaZIpaTHOI'O ypaBHECHUS. KOpHEN KBaJIpaTHOTO ypaBHEHUS, KOpHEHN KBaJIpaTHOTO ypaBHEHUS, peliaT
AITOPUTM peLICHUs] ypaBHEHUS KBaJIpaTHBIC YPABHEHUS C IMapaMeTpaMu
77 ®dopmyna KopHel | PanmoHnansHOe ypaBHEHHE, C.p. 3HATh U yMeTh IPUMEHATH POpPMYITy
KBaZpaTHOI'O ypaBHECHUS. aJITOPUTM pELIEHUs, METOL KOpHEH KBaJIpaTHOIO ypaBHEHMU:, pelaT




BBEJECHUA HOBOW IEPEMEHHON

KBaJApaTHBIC YPAaBHCHUA C MTapaMCTpaMu

78 Teopema Buera Teopema Buera Texkymmii 3HaTh M yMeTh IPUMEHATH TeopeMy Bu
MIpH pEeLICHUH KBaJpPATHBIX YPABHEHMUI]; |
pa3noXKEeHNH KBaJIPATHBIX YPaBHEHUH Ha
MHOKHUTENH.

79 Teopema Buera Teopema Buera Texymmii 3HaTh M yMeTh IPUMEHSTH TeopeMy Bu
MIpU pellIeHNH KBaJpPaTHBIX YPAaBHEHHUI]; |
pasnoXKeHUH KBaJIPATHBIX yPaBHEHUH Ha
MHOKHUTENH.

80 Teopema Buera Teopema Buera, Teopema Texymuit 3HaTh M yMeTh IPUMEHSTH TeopeMy Bu

oOpatHast Teopeme Buera. TIPH PELIeHNH KBaJAPATHBIX YPaBHEHHI; |
pa3noXKeHNH KBaJIPATHBIX yPaBHEHUH Ha
MHOKHUTEIH.

81 KonTpoabnas padora 3anmanus mo npoieHHpM TeMaMm | K.p. [IpuMeHeHue Ha IPAaKTUKE 3HAHUMN, YMEE
Ne §: «KBanpaTtHbIe ¥ HAaBBIKOB, TIOJyYE€HHBIX 10 MIPOMICHHb!
ypaBHEHUsD> TEMaM, PH PEIIEHNH TEKCTOBBIX 3a/[aHk

3a1a4
82 KBanpatHblii TpEXUIEH. KBaapatHblii TpexusieH, KOpEHb Texymmii DopMUPYIOT YMEHUE JJOKA3BIBATH TEOPE
KBaJpaTHOTO TPEXWICHA, Pa3IOXKEHUN KBAaIPATHOTO TPEXUIICHA HE
JUCKPAMUHAHT KBaJpPaTHOTO JIMHEWHBIE MHOMKUTENHN, HAXOOUTHh KOPH
TpEeX4JIeHa, TNHEHHBIC KBaJIPaTHOI'O TPEXWIECHA U PACKJIaIbIBAT
MHOKHTEIH. €ro Ha MHOYKUTEIN.

83 KBanpatHblii TpEXUIEH. KBaapatHblii TpexusieH, KOpEHb Tekymmii DOopMUPYIOT YMEHUE PELIaTh
KBaJIpaTHOTO TPEXUIICHA,
JUCKPHMHHAHT KBAJPATHOTO MaTEeMaTHYECKHE 3aJJa4H , HCIIONb3Ys
Tpexuiiena, THHEIHbIE pa3noXKeHNE KBaIPaTHOTO TPEXUIICHA Ha
MHOKHTCIIIA JIMHEWHBIE MHOMKUTEIN.

84 KBampatHbrit TpéxdieH. Ksanmpatrerit TpexdieH, KOpeHb Tekymmuii 3aKperuIsIoT YMEHHE PelaTh
KBaJpaTHOTO TPEXUIIEHa, MaTEMaTHYECKHE 3aJJa4H , HCIIONb3Ys
JUCKPUMUHAHT KBaJpaTHOTO pa3noXKeHNEe KBaIpaTHOrO TPEXUIICHA Ha
TpEXWIEHa, IMHEIHbIE JIMHEHHbIE MHOXXHUTEIH.
MHOKUTEIH.

85 Pemenne ypaBHEHUH, | bukBagpaTHOe ypaBHEHHE, METOI Texymmuit 3HAKOMSATCS C AITOPUTMaMU pPEIICHUS
CBOIAINXCA K | 3aMeHbI IEpEMEHHOM. OMKBaJpaTHBIX YPaBHEHUH, PEIISHUS Y
KBaJIpaTHbIM METOJIOM BBEJICHHS] HOBOM IIEPEMEHHOM,
YPABHCHUAM. JIpOOHO- pallMOHAIbHBIX YPaBHEHUH.

86 Pemenne ypaBHeHHH, | bukBanpaTHoe ypaBHEHHE, METO] Texymmit 3aKpeIUISIIOT alITOPUTMBI PELICHHS
CBOIAINXCA K | 3aMeHbI IEpEMEHHOM. OMKBaJPaTHBIX YPaBHEHUH, pEIICHUS
KBaJpaTHbIM yPaBHEHHUIT METOIOM BBEJEHUS HOBOI
YPABHCHHAM. NepeMEHHOM, peleHus APOOHO-

palOHaNbHbBIX YPaBHEHHI.

87 Pemenne ypaBHeHuH, | bukBanpaTHoe ypaBHEHHE, METOJ Texymui YMeTb cOCTaBIATE MATEMAaTHUYECKYIO
CBOIAINXCA K | 3aMeHBI IEpEMEHHOM. MoJielb, padoTaTh ¢ Hel, CpaBHUBATD
KBaIpaTHBIM

BCIIMYMWHBI OJHOI'O XU TOI'O K€




ypaBHEHUSIM. HaMEHOBaHUsI, BEIOMpATh OTBET Ha BOI]
3a1a9u

88 Pemenue ypaBHeHul, | bukBaapatHOoe ypaBHeHue, meToy | Tekymuid YMeTb COCTaBIATh MaTEMaTHYECKYIO
CBOJSIIMNXCS K | 3aMeHBI IEpEeMEHHOM. MoJiesb, paboTaTh ¢ Hel, CpaBHUBATD
KBaJIpaTHBIM BEJIMYUHBI OTHOTO U TOTO e
YPaBHEHHUSIM.

HaMMCHOBAaHUMsI, BI)I6I/IpaTI) OTBCT Ha BOI]
3aa9u

89 | MroroBasi KOHTpPOJbHAsA | 3a7aHus IO NpoKHaeHHbIM TeMaM | MuauBuayans | O0OOMIAIOT U CHCTEMATU3UPYIOT 3HAHHS
padora. HO€ DPEUICHUE | OCHOBHBIM TeMaM Kypca anreOpbl 8 Kiiac

KOHTPOJIbHOU
paboThI

90 PanvonanbHele Maremartnueckasi MOZIEIb Texymuit 3aKperuIsIoT aJTOPUTMBI PELICHUS
YpaBHEHUA KaK | peanbHOW CHTyaluH, PELICHUE OMKBapPaTHBIX yPaBHEHUH, pPEIICHHS
MaTeMATHHCCKHE MOACIH | 531y Ha cocTaBiIeHUE YPaBHEHHUH yPaBHEHHUIT METOJIOM BBEJIEHUS HOBOM
peanbHBIX CUTyaLUH. o

NepeMEHHOM, peleHus APOOHO-
PaLMOHAIBHBIX YPABHEHUI.

91 PannonansHbie MaremaTuueckasi MOJIeIb Texymuii DopMUPYIOT yMEHUA pelIaTh 3a1a4u Ha
YpaBHCHUA KaK | peajqpbHOHM CUTyalluH, pElIEHUE 4urciia, Ha JIBKEHUE 110 JJopore, Ha
MaTeMaTHHCCKHE MOMCIH | 331194 Ha coCTaBIICHUE YPaBHCHHI NIBHKEHUE TI0 BOJIE, BBIJIENSAS OCHOBHbIE
peanbHBIX CUTYyaLUH. |

3Tanbl MATEMATHIECKOTO MOAETHPOBAHY
TTOMOIIIBIO PAI[MOHATBHBIX YPaBHEHHH.

92 PauvonansHeie MaremaTnyeckas MOIEIThb Texymmii 3aKperuIsTIoT YMEHHUS pelIaTh TEKCTOBEIC
YpaBHCHUA KaK | peanpHOH CHUTyalluH, pelIeHUE 3a7la4M Ha 4uMclia, Ha JBUYKEHHUE IO J0PC
MaTeMaTHHCCKUC MOACIH | 3314 Ha coCTaBIICHUE YPaBHCHHIA Ha JIBIDKEHHE TI0 BOJE JBIDKEHHE C
pearbHBIX CUTYaIHH. .

TTOMOIIIBIO0 PAIlMOHATBHBIX YpaBHEHHI.

93 PauvonansHeie MaremMatndeckas MOIEIThb Tekymuii 3aKperuIsIIoT YMEHHSI PemiaTh TEKCTOBBIE
YpaBHCHUA KaK | peaqbHOW CHUTyaluH, PELICHUE 3aJ]Ja4d C MOMOIIBIO PAIlliOHATBHBIX
MaTeMaTHHCCKHC MOMCIH | 3313y Ha cocTaBIICHUE YPaBHCHHI ypaBHEHUiA
pearbHBIX CUTYAIHH.

94 [ToBTOpEHME u | Pemenue 3amanuii o [ToBTOpSIFOT M 00OOIIAFOT 3HAHUS TIO TEV
CHUCTeMaTHu3alusl MPOUIEHHBIM TEMaM.
y4e0HOTr0 MaTepuaia.

95 Koutpoabnas  pa6ora | 3amaHus no npoiineHHsIM TeMaMm | K.p. 3aKperIsitoT YMEHUS PellaTh TEKCTOBBIE
Ne 6: «KsaapaTHbrit 3a/1auM ¢ MOMOIIBIO PALMOHAIBHBIX
TPEéXUIen» ypaBHeHuii

IHoBTOpenue (7 yacos)

Henn yueHuka

[IpoBecTn camoaHanu3 3HaHUH, YMEHUH U HABBIKOB MOIYYE€HHOM B IPHOOPETEHHOM
Kypce anredpsl 3a 8 ki1acc mpu 0000Iar0IeM NOBTOPEHUH TEM: «allreOpanvecKue

Z[p06I/I>>, «KBaJApPAaTHBIC YPABHCHU A, KHCPABCHCTBA».

IlJIH 3TOro HeOﬁXOI{I/IMO OBJIAACTb YMCHUSAMU HCII0JIb30BATh HpI/IO6p€TeHHBIe
3HAaHUA U YMCHUA HpaKTH‘ieCKOﬁ JACATCIbHOCTH U B HOBCCI[HCBHOﬁ JKH3HU U JJI1
HCCICA0OBAHUA HECIIOXKHBIX MPAKTHYCCKUX CI/ITyaLII/If/i Ha OCHOBC U3YYCHHBIX

(hopMyT ¥ CBOICTB Tel.

eaun nexarora:

O0600mHUTE U CUCTEMATH3UPOBATH Kypc anredp:
3aJIaHusl IOBBIIICHHON CJIOKHOCTH TI0 BCEMY K

Jo0uThCSI MOHMMAHUS YYAIIUMUCS BO3MOXKH(
3HAHUN U YMEHUH B MIPAKTUYECKOU JESTENBHOC

CdopmupoBars yMeHHe UHTETPUPOBATH B JIX
CaMOCTOSITENBHO MOTYYEHHYI0 HHPOPMALHIO.




96 | AnrebOpandeckue Ipodu. [IpeoOpasoBanue paoHATBHBIX CP YMeTb NpUMEHSTH OCHOBHOE CBOHCTBO
BBIpKECHHMH, pEllIeHHE JIpoOH MpH MPpeodpa3oBaHuN
palMOHaTBHBIX YPaBHEHUI anredpanvecKnx ApoOed U UX COKpaIleH

HaXOJIUTh 3HAUEHHE APOOH TPH 3a1aHH(
3HAYEHUHU [IEPEMEHHOMN

97 Ksanmpatuunas GyHKuus. Ksanpatuunas pyHkuus, ee CP 3HaTh, YTO HA3bIBAIOT KBaJApPaTHYHOMN
cBoiictBa u rpaduk. Ocb ¢byHKIMEH, ee TpaduKoM, HOPMYIIBI
napaboibl, BEPIINHBI TapabodIbl, BEPIUIMHBI TApa0oIIbl, yMeTh IPUMEHSTD
AITOPUTM MTOCTPOCHUS Mapabobl IPH PEILICHUN YIIPaKHCHHIH

98 KBanpaTHblie ypaBHEHUS. Teopema Buera, oOpaThas CpP YMeTh npuMeHSTH TEopeMy Buera u
Teopema Buera, dhopmysibl obOpatHyto Teopemy Buera, peras
KOpHeW KBaJpaTHOTO ypaBHEHHUSI KBaJIpaTHBIC YPaBHCHUS,

-HaXOOUTh U UCIIOJIB30BAThH I/IH(i)OpMaHI/I]

99 ToxnecTBeHHbIE BriHecenrne MHOXKHTENS U3 TIOJ C.p. YMeThb BBHINTOIHATH TPE0OPa30BaHUA,
npeoOpa3oBaHHs 3HaKa KOPHS ¥ BHOCHTH TIOJI 3HAK coJIeprKaline OMepauo U3BJICYCHUS KO
BBIPAXEHHH, COJEPKAIINX | KOPHS. 0CBODOOXKIATHCSI JIOT HPPAMOHATBHOCTH
KBaJApaTHBIC KOPHH. 3HaMCHATECIIC, pacKiIaAblBaTh BbIPAKCHU!

MHOYKHUTEJTH, UCIIOJIb3Ys (hOPMYIIbI KB/l
CYMMEBI U pa3HOCTHU

100 | Pemenne ypaBHeHU#, | BukBaapaTtHoe ypaBHeHue, meron | C.p. YMerh cOCTaBIATh MATEMATUYECKYIO
CBOIIIIINXCSA K | 3amMeHBI IepeMEHHOM. MOJIeTIh, paboTaTh ¢ Hel, CPaBHUBATH
KBa/IpaTHBIM BEJIMYMHBI OJJHOTO U TOTO XKE
YpaBHEHHSM.

HAWMEHOBAHHS, BEIOMPATh OTBET HA BOT|
3a1a4n

101 Oyukims y = k/x U e€ K Tekymmuii 3aKperuIsIFoT YMEHHE CTPOUTD Tpaduku
rpauk dyHkuus y = X, ee CBOICTBA U k

y=-
> .
rpagux, npu k>0, byHKUINH, X, comepKanmx MOIYJIb.
<
k<0, moctpoene rpaduKos, 3aJJaHHBIX KYCOYHO IPOBOJIST
PCIICHNC ypaBHCHII uccienoBanne QyHKIHH, 3aJaHHBIX
rpaduyecKH.

102 | dynkuus y = x> u ee | CBoiicTBO yHKIHH Y=X7, Texymmuit YmeThb cTpouTs ee rpaduk, HAXOAUTH
rpaduk. YpaBHEHUS, CHCTEMBI ypaBHEHHN 00J1acTh orpeneneHus, 00IacTh 3HAUCHY
OyHkmus Yy =+x, ee dynkums y = [ , ee rpacduK HanOoIbIllee M HAaMEHBIIIee 3HAYCHHS,
CBOMCTBA U Fpa(bI/IK. \/_ pemiaTb ypaBHEHUA, CUCTEMBI ypaBHCHI/Ii

Y =~/ X ¥ CBOWCTBa QYHKIINU oMoLIBIO rpaduka
y=+x .
I'pa¢uk KOHTPOJIBLHBIX padoT
Ne TEMA
1 Jlnarnoctuueckas KOHTpOJIbHaAst paboTa




KonTtponsnas padora Nel

CrnoxeHue ¥ BBIYUTaHUE PALMOHAIBHBIX IpoOei

KonTtponsHas padora Ne2

YMHOKEHUE U JIeJIeHUE pallMOHAJIbHBIX Jpo0Oeit

Kontponbnas padora Ne3

PaIII/IOHaJH)HI)Ie YpaBHCHUSA . Crerens ¢ OTPULATCIIBHBIM I10Ka3aTCJICM

KonTponsnas pabora Ne4

KBagparHbsie kopHU

KonTponbnas pabota Ne5

KBagpartHsle ypaBHEHUS

Hrorosas padota. Tect

Kontponbshas padora Ne6

KBanpatHsblit TpexuneH
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