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IHosicHuTedLHAA 3aNHCKA

Jannas paboyas nporpamma pa3zpaboTaHa Ha OCHOBE:
o ®denepanbHoro 3akoHa Poccuiickoii eneparuu «O06 odbpazoBanuu B POy» No 273 — @3
ot 29.12.2012r;
e [Ipuka3za Muno6puayku Poccun ot 17.12.2010 Ne 1897 «O BBeaeHuu dheaepabHOTO
KOMIIOHEHTa I'OCYyIapCTBEHHOT0 00pa30BaTeNIbHOTO CTaHAapTa OCHOBHOTO O0ILIEro
obpazoBanus» ([Ipukaz Munobpuayku Poccuu ot 08.03.2004 Ne 1089);

e [IpumepHoii mporpamMmsl 1o yueOHbIM npeameTaM. Mopakosud A.I'. Anredpa. 7-9
Knaccel. - M.: Muemo3usa, 2021r;

O0masi xapaKkTepHCTHKA NpeaMeTa

Anrebpa HanesieHa Ha (OpPMUpPOBaHME MaTEMAaTHYECKOro ammapaTta A pelleHHs 3ahad u3
MaTEMaTHKH, CMEKHBIX MPEIMETOB, OKPY)KAIOLIEH PearbHOCTH. SI3bIK anreOphl MOa4epKUBaET
3HaYCHUE MATEMATHUKM KaK S3bIKa JUIsl IOCTPOCHHS MATEMAaTUYECKUMX MOJEINIEH, MPOLECCOB U
SABJICHUIN peaibHOro mMupa. OJHOM U3 OCHOBHBIX 33/1ad U3yUCHUs alnreOphl SIBISETCS pa3BUTHE
QIFOPUTMUYECKOTO  MBIIUIEHUS,, HEO0O0XOAMMOro, B YaCTHOCTH, JMJs OCBOEHHUS Kypca
uHpOpMaTUKH; OBJAJCHUE HaBBIKAMHU JIEAYKTUBHBIX paccyxkieHui. [IpeoOGpasoBanue
CHUMBOJIMYECKMX (OpPM BHOCUT CBOH crneuuduyeckuii BKJIaJ B pPa3BUTHE BOOOPAXKEHMS,
CIIOCOOHOCTEN K MaTeMaTH4ecKOMYy TBOpYecTBY. /[[pyroil BakxHOH 3amayeil n3ydeHHs anreOopbl
SBISICTCA IOJyYCHHE IIKOJbHUKAMHM KOHKPETHBIX 3HAaHMM O (QYHKUMAX Kak BakHEHIIen
MaTeMaTHYeCKOM MOJENM Ul ONHUCAaHMs M UCCIENO0BaHMS Pa3HOOOpa3HBIX IPOLIECCOB
(paBHOMEpHBIX, PaBHOYCKOPEHHBIX, NEPUOIUYECKUX U Ap.), A (HOPMHUPOBAHUS y YHALIUXCS
HpGI[CTaBJ'IeHI/Iﬁ 0 POJIM MAaTEMATUKHU B PA3BUTUHN HUBUJIM3allH U KYJIbTYPHI.

Heabio udyyenust kKypca ajaredpol B 8 Kiacce siBJjisieTcs:

- pa3BUTHE BBIYUCIUTENBHBIX U (POPMAILHO-OMEPATUBHBIX alredpanyeckux yMeHHUH 10 YPOBHH,
MO3BOJIAIONIET0 YBEPEHHO HCIIOJIb30BAaTh MX IMpPH PELICHUM 3a7ad MaTeMaTUKU U CMEKHBIX
npeaMeroB ((pu3nka, XuMus, nHpopMaTUKa U T.1.),

- YCBOEHHUE armapara ypaBHEHUN M HEpaBEHCTB KaK OCHOBHOI'O CpE/ICTBa MaTeMaTUYECKOTrO
MOJECNUPOBAHUs  NPUKIATHBIX  334ay, OCYLIECTBICHHE (DYHKIMOHAIBHOM MOATOTOBKU
IIKOJIbHUKOB;

- pa3BUTHE peOEHKAa KaK KOMIIETEHTHOW JIMYHOCTU IyTeM BKJIIOYEHUS €r0 B Pa3JIM4HbIE BUIbI
IICHHOCTHOM YeI0OBEUYCCKOM JIeSITEILHOCTH yue0a, IMO3HAHMUS, KOMMYHUKaIWs,
npo¢eCcCHOHATIBLHO-TPYI0BOM BHIOOp, JMYHOCTHOE CAaMOPA3BUTHE, IIEHHOCTHBIE OpHEHTAIUH,
MOKMCK CMBICJIOB KH3HEAESITEbHOCTH;

- OBJIQJICHUE HE TOJIKO OINPENEICHHON CyMMOW 3HAHUM M CUCTEMOM COOTBETCTBYIOIIMX YMEHHM
Y HaBBIKOB, HO U KOMIETEHIIUSIMH.

3agaun o0yyeHus Kypca ajaredpbl:

- BripaboTaTh yMeHHME BBINOJNHITH TOXAECTBEHHbIE MPeoOpa3oBaHUs  palMOHAIBHBIX
BBIPAKCHU.

- Pacummpute kiacc pyHKIMM, cBOMCTBa U IpadUKU KOTOPHIX U3BECTHBI YUAIIUMCS; TPOJOJIKHUTh
(dopMHpOBaHUE TMPEACTaBICHUN O TakuX (DyHIAMEHTAIbHBIX MOHATHUSAX MAaTEMaTHKH, KaKUMHU
ABIIAIOTCS TOHATHS (QYHKIMH, €€ 00JacTH ONpeneseHHs, OTPaHMUYEHHOCTH, HEMpPEPBIBHOCTH,
HanOOJIBIIEr0 M HAMMEHBIIIETO 3HAYSHUH Ha 3aJaHHOM IPOMEXKYTKE.

- BpIpaboTaTe yMeHHE BBINOJIHATH HECIOXKHBIE MPEOOPa3OBaHUS BBIPAKEHUM, COAEpKaIIUX
KBaJpaTHBI KOPEHb, U3YUYUTHh HOBYIO (DYHKIIHIO.

- HaBectn omnpencnéHHelii NOPSAAOK B IPEACTABICHUAX YYAIIUXCA O JCHCTBUTEIBHBIX
(paMoOHAIBHBIX U UPPALMOHAIBHBIX ) YHCIAX

- BeipaboTath yMeHUeE BBIIOIHATH JEHCTBUS HAJl CTENCHSIMH C JIFOOBIMU LIETBIMH [T0KA3aTENIIMU.



- BripaboTaTh pemarh KBaJpaTHbIE YpaBHEHHSI M YpaBHEHHs, CBOJSIIMECS K KBaIpaTHBIM, U
MPUMEHSTh UX TIPU PEHICHUH 3a/1a4.

- BoipaboTarts ymeHus pemiaTh JIMHEHHBIE UM KBaJpaTHbIE HEPABEHCTBA C OJHOW NEPEMEHHOI;
MO3HAKOMHTHCS CO CBOMCTBAMU MOHOTOHHOCTH (DYHKIIHH.

Jlnst oOyuennss B 7-11 kmaccax BeiOpaHa copaepikatenbHas jguHus A.I.MopakoBuua,
paccuuTaHHas Ha 5 net. [lanHast yueOHas mporpaMMa OpUSHTHPOBAHA HA yJalluxcs 8 Kiacca
peanu3yeTcss Ha OCHOBE Y4YEOHO-METOAMYEecKoro komiuiekta: MopakoBuu A.I'. Anrebpa. 8
kjacc. B 2 4.

- Yactp 1. YueOHuk s ydammxcs oOmieoOpazoBarenbHbIX yupexaeHui / A.I'. MopakoBud.,
crep., - M: Muemo3suna, 2022.

- Yactp 2. 3amauyHuK U1 ydamuxcs: 00meoopa3oBaTeabHbIX yupexkaenuii / [A.I. MopakoBud u
ap.]; mox pen., A.I'. Mopakosuua. ., crep. - M.: Muemosuna, 2022.

- JLA. AnekcanapoBa. Anredpa. CamocrosiTenbHbie padoThl. 8 Kitacc. — M. Muemo3uHa, 2022.

- AI. Mopakosuu, E.E. Tynpuunckas. Anrebpa 7 kiacc. KonrponbHbie paboTel. — M.
Mmuemo3zuHa, 2022.

- A.I'. Mopakosuy, E.E. Tynbunnckas. Tectsl.7-9 knaccel. M. Muemosuna, 2022.

- A.I''Mopakosuu. KonTposbHbie paboThl. 7-9 kiaccel. M. MHemo3uHa,2022.

Onucanue MecTa npeaMeTa yueOHOro npeaMera B y4eOHOM IJIaHe.

B ®enepanbaom 0a3rcHOM y4eOHOM IJIaHE HA M3y4YeHHE MaTEeMaTHKHU B § Kjlacce OTBOAUTCA S5
4yacoB B Hezenmo, Bcero — 175 yacoB B roa. B cooTBeTcTBUM C y4eOHBIM ILJIAaHOM,
00pa3oBaTeNbHOIl MPOrpaMMbl, TOJOBBIM KaJIGHIAPHBIM Tpa@UKOM Ha H3y4YeHHe anreOpbl B §
KJj1acce oTBoauTCs 3 vaca B Henento, 105 yacos B roa (102 4 +3 4 pe3eps).

Paboueil mporpamMmoii mpeaycMOTpeHO MpoBeeHUe 8§ KOHTPOIbHBIX padoT. [Iporpammoit
MPEAYCMOTPEHO TMPOBEACHUE CAMOCTOSITEIBHBIX W TECTOBBIX pPAa0OT, HAMpPAaBICHHBIX Ha
OoTpaboOTKy cMOCOOOB peIIeHHs C IeNbI0 KOHTPOJS 3HAHUW M YMEHHH U TpUOOpeTeHHS
MPEAMETHBIX KOMITETEHIIUM.

HannonanbHO — pernoHanbHbIA KOMIOHEHT PEeaIM3yeTcs MPH PEIIEHNH TEeKCTOBBIX 3a/a4,
IPU MOCTPOEHUH IPaPUKOB PYHKIIMH.

CoaepskaHue TeM Y4eOHOro Kypca

Ne Ha3sBanue Tembl KoJu-Bo Coaepxxanue yueOHOI TeMbl

n/n Yacos

1. [ToBTOpeHune 44

2. Anrebpanyeckue 1podu 18 4 OcHoBHOE  CBOMCTBO  anreOpanyeckod  ApoOu.
CrnoxeHue W BbIUHUTaHUE alreOpandeckux Apodeil c
O/IMHAKOBBIMM  3HaMmeHarensiMu.  CroxxkeHue U
BBIUUTAHUE alreOpanvyeckux Jpobeidl C pa3HbIMHU
3HAMEHATEISIMH. YMHOKEHne u JieJieHue
anreOpanyeckux apodeil. Bozenenue anredpanyeckoit
npodu B cremneHb. [IpeoOpazoBaHue parmoOHATHHBIX
BbIpaxkeHUil. [lepBble mpeacTaBiIeHns O PallMOHAIBHBIX
YpaBHEHHUSIX

3. KBagpartuunas — QyHKUuS. 144 OyHkimsa y=kx?, ee cBoicTBa W rpaduk. DyHKIMA

OyHKIHA y=K/X, ee cBoicTBa U rpaduk. Kax moctpouts rpadpuk

¢ynkmn y=f(x+l), ecnmu u3Becren rpaduk QyHKIMM
y=f(x). Kak moctpouts rpaduk ¢ynkuuu y=f(x)+m,
ecmi  u3BecteH rpaduk  ¢dynkmmm - y=f(x). Kak
noctpouth rpaduk  Gynknumun  y=f(x+)+m, ecmu
uzBecteH rpadpuxk  pynkumm  y=f(x). DyHKIUA
y=ax>+bx+C, ee cBoiictBa u rpaduk. ['paduueckoe
peleHre KBapaTHBIX YpaBHEHHH




4. DyHKIHUs. CaoiicTBa 124 IlonsiTHEe KBaApaTHOrO KOpHSA W3 HEOTPULATEIBHOIO
KBaJPAaTHOI'O KOPHS ancna. OyHkmps y=VX, ee CBOficTBA ¥ rpaduk.
CpolicTBa KBagpaTHbIX KopHeW. IIpeoOpazoBanue
BBIPDAKEHMM, COAEpKALUX OINEpPalUI0 H3BJICUYCHUS
KBaJIPaTHOTI'O KOPHSI
6. KBanpartubie ypaBHEeHUS 224 @opmyJsibl  KOpHEH  KBaJpaTHOIO  ypaBHEHHS.
PanmonanbsHbie YpaBHEHUSL. PanmonanpHbie
YpaBHEHUsI KaK MaT€MaTHUYECKHE MOJEIIH PEAbHBIX
cutyanuid. Eme omHa opmyna kopHel KBaJIpaTHOTO
ypaBHeHus. Teopema Buera. WppanuoHanbHbie
YpaBHEHHUS
7. JlelicTBUTENbHBIC YKCIIa 14 MHOK€eCTBO palMoHalIbHBIX uKces. MppaunoHaibHbIE
yucaa. MHOXKECTBO JNEHCTBUTEIBHBIX 4yucesl. Moaynb
neiicTBuTenbHOr0 yucna. [lpubnrkeHHoe 3Ha4YeHHE
neicTBUTeNbHbIX yKcen. CTeneHb ¢ OTpULATEIbHBIM
1esabIM nokazarenaemM. CTaHIapTHBIA BUJI YUCHIA
8. HepasencrBa 134 CBolicTBa YMCIIOBBIX HEPABEHCTB. Perienne TMHENHbIX
HepaBeHCTB. PelleHue KBagpaTHBIX HEPABEHCTB.
WccnepoBanmne GyHKIIMM HA MOHOTOHHOCTh
0. IToBTOpEeHNE 64
10. | Urorosas KOHTpPOJIbHAs 2y
paborta
Pe3eps 34
HTroro 105 4

Tl)eﬁOBaHl/Iﬂ K YPOBHIO NIOATOTOBKH BBINTYCKHUKOB, OﬁanIOIIII/IXCﬂ 10 JAHHOM MporpaMmMme

B pesyabTare nzyuenust Kypca ajaredpbl yuauuecsi 10JKHbI 3HATh:

1) ITonsiTHe u cBoicTBa anredpanyueckon Apodu;

2) [lonsiTue kBagpaTHOW (YyHKIMH, €€ CBOMCTBA U rpaduk;

3) ITonsTHE KBagPAaTHOTO KOPHS M3 HEOTPHUIIATEIBHOTO YKCIIa, €€ CBOMCTBA U TpaduK;
4) MHO€eCTBO 1eCTBUTENbHBIX YUCEIT;

5) OcHOBHBIE MOHATHS, CBSI3aHHBIE C KBAJPAaTHBIMHU YPaBHEHUSIMH;

6) UucnoBble HEpaBEHCTBA.

B pe3yabrare 00yyeHus yyamuecsi 10J2KHbI YMeETh:

1) BBIMOTHSATH TOXKIECTBEHHBIEC TPEOOPa30BaHUS PALIMOHATBHBIX BRIPAKEHUM;

2) BBITIOTHATH HECJIOXKHBIE MPEe0Opa30BaHUs BEIPAXKECHHH, COJEPIKAIINX KBAIPATHBIN KOPECHB;
3)BBINONHATH ACUCTBUS HAJ CTENEHSIMU C TIOOBIMHU 1IEBIMU TTOKA3aTENSIMU;

4) pemmaTh KBaJipaTHbIC YPAaBHEHHS M YPAaBHEHHUSI, CBOJISIITHECS K KBAPATHBIM;

5) pemiats TMHEWHbIE U KBAJIpaTHbIE HEPABEHCTBA C OJJTHON NEPEMEHHOM.

CHHCOK JUTEPATVPLI:

Jlureparypa 1Jf y4alumxcs:

1. AT. MopakoBuu Anrebpa 8 kmacc: (2-e gactu). YueOHUK Ijs1 00111e00pa30BaTeIbHBIX
yupexaenuit — M.: Muemo3suHa, 2022.

2. AT. Mopnkosuu, T.H. Mumycrtuna, E.E. Tynpunackas. Anrebpa 8 kiacc. 3amadyHuK
TSt 001IIe00pa3oBaTeNbHBIX yupexkaeHuil — M.: Muemo3una, 2022.



JIntepatypa nJisl yumres:

1. AT.MopnakoBuu Anrebpa 8 knacc: Y4eOHUK [Tt 0011e00pa3oBaTeIbHBIX YUPEXKICHUN

— M.: Muemo3una, 2022;

2. A.Il'. Mopakosuy, T.H. Mumyctuna, E.E. Tynsunnckas. Anredpa 8§ xiacc. 3ajauHuk
JUTs 001eo0pa3oBaTeNbHBIX YUpexkaeHuid — M.: Maemosuna, 2022.
3. JI.A. AnekcanapoBa Anrebpa 8 kinacc: CaMOoCTOSITeNIbHBIC PaOOTHI IS

00111e00pa3oBaTeNbHBIX YupekaeHuii. — M.: MHemo3uHa, 2022.

4. A.T. Mopakosuy, E.E Tynbunnckast Anrebpa: Tectsl s 7 — 9 xinaccos

0011e00pa3oBaTeNbHBIX YUpekaeHuii. — M.: MHemo3uHa, 2022.

5. A.T. Mopukosuy, E.E. Tynpunnckas Anrebpa. 7-9 xnacc. KontponbHbie paboThI Ai1st

00111e00pa3oBaTeNbHBIX YUpekaeHuii. — M.: MHemo3uHa, 2022.

IIpusoxkenne
KajgengapHo-TeMaTHyeckoe INJIaHUPOBaHUe
Ne Tema Kou- B ToM umciie Ha: JlaTa
n/n BO NpPoBeJAeHN
q)OPMa 1acos YpPOKH na60paT0pH0- KOHTpOJ'IBHLIC ﬂ/
Ypoka PAaKTHYECKHE paboThI Io daxty
(rpynnmsoe, paboTs!
KJI-
KOHTPOJIbHBIN
JIUCT)
IHoBTOpenue. (4 yaca)
I'nasa I. Aaredopanyeckue gpoou. (21 yacos)
1./rp OCHOBHbBIE NOHSTHS 2 1 1 CeHTAOpb
2./x1 OCHOBHOE CBOWMCTBO 2 1 1
asireOpandeckoi 1pobu
3./x CrnoxeHue 1 BRIYUTAHUE 2 1 1
anreOpandeckux apooeit ¢
OJTMHAKOBBIMH
3HAMEHATEISIMU
4./rptxn CrnoxeHue ¥ BRIYUTAHNE 4 2 2
anreOpandeckux apooeit ¢
pa3HBIMH 3HAMEHATEIISIMHU
S. KonTtpoJuabHas padora Nel 1 1
6./rpt+xn YMHOXEHUE U eTIeHHE 2 1 1
anredpanvecKux IpooOei.
BosBenenue anredpanueckoit
JpoOH B CTETECHb
7./xn [IpeoOpa3zoBanue 3 2 1 OKTAOPBH
paIMOHATBLHBIX BBIPAKCHUN
8/rptxin IlepBble peacTaBiIeHUs O 2 1 1
paMOHAFHBIX YPaBHEHHSIX
9/kn CrerneHs C HenbIM 2 1 1
OTPHIIATEIIEHBIM TIOKA3aTeIeM
10 KonTtpoJsbHasi padora Ne2 1 1

I'nasa II. ®ynkuusa y = Vx. CBoiicTBa KBaJipaTHOro KopHs (18 yacos)

11/rp

\ Parmmonansable uncia

2

| 1

1




12/kn [TonsiTHE KBAPaTHOTO KOPHS 2 1 1 HOSIOPb
U3 HEOTPHLATEIBHOTO YHCIIA
13/rp WpparmonanbHbIe YuCia 1 1
14/rp MHOXECTBO 1 1
JCWCTBUTENBHBIX YHCET
15/xn OyHKIHS y=VX, ee CBOICTBA 2 2
U rpaduk
16/xi1 CBoiicTBa KBaIpaTHBIX 3 2 1
KOpHeH
17/rp+xn | IIpeoOpa3zoBanue 3 2 1 zekabpb
BBIPAYKEHH, COJIEPKAILUX
OTIEPAIHIO U3BJICYCHUS
KBaJIpaTHOTO KOPHS
18 KonTtpouabHas padora Ne3
19/rp Monynb neiicTBUTENBEHOTO 3 2 1
qrcia
I'nasa I1I. Kpagparuunas pynkuusa. @Pynkuus y = k/x (18 yacos)
20/xn OyHKIMS y=KX?, €€ CBOWCTBa 3 2 1
1 rpaduk
21/mp OyHKIUSA y=K/X, €e CBOHCTBA 2 2
1 rpaduk
22 KonTtpoJsbHas pabora Ned 1
23/rp Kak noctpouts rpaduk 1 1 AHBApb
byukiun y=f(x+l), eciu
u3BeCTeH rpauk QyHKIUN
y=f(x)
24/rptxn | Kak moctpouTs rpaduk 2 2
bynkun y=f(x)+m, eciu
U3BECTEH IpaduK PyHKIMH
y=fx)
25/xn Kak moctpouTts rpaduk 3 2 1
byukunu y=f(x+)+m, eciin
U3BECTEH IpaduK PyHKIMH
y=fx)
26/rp Oyukiums y=ax>*+bx+c, ee 3 2 1
CBOMCTBA U rpauK
27/xn I'padmueckoe pemrenne 2 1 1
KBaJPaTHBIX YPaBHEHUH
28 KonTtpoJsbHas paGora NeS 1
I'nasa IV. KBaapaTtnsie ypaBHenus. (21 yac)
29/rp OCHOBHBIE TIOHSTHSI 2 2 tempap
30./xn dopMyITBI KOPHEH 3 2 1
KBaJIPaTHOTO YpaBHEHUS
31./tp PannoHnasibHble ypaBHEHHUS 3 2 1
32 KonTtpoJsbHas pabora Ne6 1
33/rptxn | PammonansHBIe ypaBHEHUH, 4 3 1
KaK MaTeMaTU4eCKUe MOJIeIN
peabHBIX CUTYaIINI
34/xn Eme ogna hopmyna kopHei 2 1 1 MapT
KBaJ[PaTHOTO YPaBHEHHUS
35/rp Teopema Buera 2 1 1




36./k1 HppaimoHajibHble ypaBHEHHUS 3 2 1
37. KoutpoJsbHas padora Ne 7 1 1
I'naBa V. HepaBencrBa (14 yacoB)
38/kn CBoiicTBa YHCIOBBIX 2 1 1
HEPaBEHCTB
39/kn UccnenoBanune GpyHkuuu Ha 2 1 1 anpenb
MOHOTOHHOCTb
40/rptkn | Pemenue TMHEHHBIX 3 2 1
HEPaBEHCTB
41/rptkn | Permenue KBajpaTHBIX 3 2 1
HEPAaBEHCTB
42 KonTtpoJsbHasi padora Ne 8 1 1
43/xn [TpubmmxeHHOe 3HaUCHNE 2 1 1 Maii
JCWCTBUTEIBHBIX YHCET
44/xn CTaHIapTHBIN BUJ YKCIa 1 1
45 HTorosasi KOHTpoJIbHASI 2 2
padora
46 IloBTOpEHue S 5
Pe3epB 3
Hroro 105 55 34 10




