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HHOACHUTEJIBHAA 3AIIUCKA

Pabouas nporpamma 3JeKTHBHOTO Kypca o MaTtemaTuke A 9 kiiacca papaboraHa B
COOTBETCTBUU C

- (denepanbabiM 3akoHOM «0O0 oOpazoBanuu B Poccuiickoit ®enepammm» Ne 273 ot
29.12.2012 r.,

- mpuka3oM MunucrepcTBa o0pa3oBanus U Hayku Poccuiickoit deaeparuu ot 17.12.2010
r. Ne 1897 «O06 yrBepx)aeHuu (henepanbHOro rocyIapcTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa
OCHOBHOT'O 00IIIero 00pa3oBaHUs»,

-npukazoM Munoopraayku Poccun ot 29 nexadps 2014 1. Nol1644«O BHeceHUM U3MEHEHUN
B (eacpanbHBIi TOCYJApCTBEHHBI 00pa30BaTENbHBI  CTaHIAPT OCHOBHOTO  OOIIETro
00pa3zoBaHusl, YTBEP)KIEHHBIM TpHKa3oM MMHHHCTEpCTBA 00pa3oBaHUsS M Hayku Poccuiickoi
Oepepannn 0117.12.2010 1. Ne 1897,

- mpukazoM MuHoOpHayku Poccum ot 31 nmekabps 2015 r. Ne 1577«O BHeceHuwu
U3MEHEeHHH B (heZiepasibHBINA TOCYIapCTBEHHBI 00pa30BaTEIbHbII CTAaHIAPT OCHOBHOTO OOIIEro
o0Opa3oBaHus, YTBEPXKICHHBIM MpHKazoM MuHHCTepcTBa 00pazoBaHus W Hayku Poccuiickoit
Oenepannn 0117.12.2010 1. Ne 1897,

- (enepanbHBIM TOCYAAPCTBEHHBIM 0OOpA30BaTEIbHBIM CTaHAAPTOM OCHOBHOTO OOIIETO
oOpa3zoBaHus;

- yue6HbIM T1anoM MBOY OOILII c. Kazapka,

Ha OCHOBETpeOOBaHMII K pe3yJibTaTaM OCBOCHHMS OCHOBHOM 0Opa3oBaTeIbHOM
MIPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHMsl, C Y4ETOM T'MTHEHUUYECKUX TPeOOBAHUM K PEXKUMY
oOpasoBarenbHOro  mporecca, ycranoBineHHbix CanlluH 2.4.2.2821-10 «CanurtapHo-
SMUAEMHOJIOTHYECKHEe  TpeOOBaHMS K  YCIOBUSAM W OpraHu3anuud  OoOy4YeHus B
0011e00pa30BaTEIbHBIX OPraHU3ALUAX .

OnekTuBHBIN Kypc «I[IpakTHKyM IO pEIICHHI0 Pa3HOYPOBHEBBIX 3ajad MaTEMAaTHKH.
IMoaroroBka k OI'D» paccumran Ha 17 yacoB (1 yac B Hezemnro) iss pabOThI ¢ ydaruMucs 9
KJ1acca.

Paznensercss Ha naBa oOTHenbHBIX pazfena «Anrebpa» u «l'eomerpusi».OCHOBHBIM
HaAIpaBIIEHUEM Kypca SBJISETCS MOATOTOBKA OOYYArOMIMXCS K YCIEIIHOW cjJade SK3aMEHOB B
dopme OI'D-9.

OOyuaromuecs He BCETJja MOTYT CaMOCTOSITEITLHO TIOBTOPSITh I CHCTEMATH3HPOBATh BECh
MaTepuai, MPONACHHBIN 3a MpeAblayle Tofa OO0y4eHHUs, MOAITOMY HUCHBITHIBAIOT TPYAHOCTH
pyu pelieHuH 3a7ad. Ha 3aHsITHSIX 3TOro mpeaMeTa eCTh BO3MOXKHOCTH YCTPAHHTH MPOOEIThI
VUE€HHKAa TI0 TeM WM HHBIM TeMaM. YUYHUTelIb OKa3bIBaeT MOMOIIb MpPHU CHCTEMaTH3aluu
MaTepuaia, TOTOBUT MPAaBUIHLHO 0GOPMIISTH TO HITH MHOE 3aJJaHHeE.

TPEBOBAHMUSA K YPOBHIO NIOATI'OTOBKU OBYYAIOLIUXCA

B pesynprare nzydeHus 31€KTUBHOTO Kypca «lIpakTHKyM 1o pereHno pa3HOypOBHEBBIX
3agad mareMaTuku. [ToaroroBka k OI'9»o0yuaromuecs 9 kiacca J0JKHBI:

3HATH/IIOHNMATH:

- IlepBoHavanbHble MpencTaBieHUs 00 HAESIX M O METoJax MaTeMaTHKU Kak o0
YHUBEPCAIBHOM SI3bIKE HAYKU M TEXHUKH, O CPEJCTBE MOJECINPOBAHMUS SIBIIEHUN U TIPOLIECCOB;

- MaremaTiueckyo 3a/1aqyy B KOHTEKCTE IPOOJIIEMHOM CUTyally B IPYTUX JUCIUILINHAX,
B OKPYXKAIOIIEH KU3HU;

- CyIIHOCTH aNrOpUTMHYECKUX MPEANHUCaHUN U YMEHHE JeHCTBOBATh B COOTBETCTBHUH C
IIPEJJI0KEHHBIM aJITOPUTMOM;

- Hcnonb3oBaTh MaTeMaTHUeCKHE CpPEJICTBAa HAriasAHOCTU (TpauKu, JUarpaMMbl,
TaOJIMIIBI, CXeMBbI U Ap.) IS WIUTIOCTPALMY, MHTEPIPETAIlH, apryMEeHTaIUH;



- ba3oBble MOHATHUS 110 OCHOBHBIM pa3jieslaM COJEpKaHMsl; IpeAcTaBlIeHne 00 OCHOBHBIX
U3y4aeMbIX MOHATHUAX (YHCIIO, TeoMeTpHuecKas (urypa, ypaBHEHUE, (YHKLUS, BEPOSTHOCTD)
KaK BOXHEHMIINX MAaTEMATHYECKUX MOJENAX, MO3BOJIIOIIMX ONHKCHIBATH M U3Yy4aTb PEaJIbHBIE
IIPOLIECCHI U SIBJICHUS,

- O 4uciae M 4YMCIOBBIX CHCTEMax OT HATypaJbHBIX 1O JCHCTBUTEIBHBIX YHUCEI
OBJIAJICHUE HABBIKAMU YCTHBIX, IMCbMEHHBIX, NHCTPYMECHTAJIbHBIX BBIYUCIICHUN;

- Ha HaryAiHOM ypOBHE — O IPOCTENIINX ITPOCTPAHCTBEHHBIX TENAX, YMEHUE IPUMEHATH
CHUCTEMAaTUYECKHUE 3HAHUA O HUX UL PEIEHUs] TEOMETPUYECKHUX U IIPAKTUYECKUX 3a]1a4;

Ymern:

1) CocraBnATh OyKBEHHBIE BBIpaXEHUS U (POPMYJIBI IO YCIOBUAM 3a/1a4, OCYILECTBIIATh
MOJICTAHOBKY OJHOTO BBIPQXEHHUS B JIPYroe, OCYIIECTBISATH B BBIPAXKECHHAX U (opmyrax
YKCJIOBbIE MOJCTAHOBKH U BBINOJIHATh COOTBETCTBYIOIME BBIYUCIEHUS, BBIPAXKaTh U3 (HopMy
OJIHU IIEPEMEHHBIE YEPE3 IPYTHE;

2) BBINONHATE OCHOBHBIE JAEHUCTBUS CO CTEHNEHSAMM U C LENbIMHM IIOKa3aTelsiMH, C
MHOTOWIEHAMH U C aireOpanyecKuMu ApOOSMH, BBIIOJIHATH Pa3jI0kKEHWE MHOTOWICHOB Ha
MHOXHTEJIH; BBIIOIHATh TOXKIECTBEHHBIE IPe00Pa30BaHus pallMOHAIBHBIX BBIPAXKEHUH;

3) Ilpumensarp cBoiicTBa apU(PMETUYECKHX KBAAPATHBIX KOPHEH JJsi BBIYMCICHUS
3HA4YEeHUH U IpeoOpa30BaHUI YMCIOBBIX BBIPAXKEHUH, COlepKaIlUX KBaIpaTHbIE KOPHHU;

4) pemarb JuHEHHBbIE, KBaJpaTHbIE YpPaBHEHUS U palMOHAIbHbIE YypaBHEHUS,
CBOJIAIIMECS K HUM, CUCTEMbl YpaBHEHHUH (JIMHEHHBIE M CUCTEMbI, B KOTOPBIX OJHO ypaBHEHHUE
BTOPO, a APyroe nepBoil CTENeHN);

5) pemaTh JMHEWHHBbIE HEPABEHCTBA C OJHOW NEPEMEHHOH M MX CHUCTEMbl, KBaJpaTHbIC
HEPaBEHCTBA;

6) pematb TEKCTOBBbIE 3aJa4d alreOpauyeckuM METOJIOM, HHTEPIPETUPOBATH
IIOJIyYEHHBIH PE3yJIbTaT, MPOBOJUTL 0030p pEIICHUM, YYUTHIBaTh OTPaHUYEHUS LEIOCTHOCTH,
Jana3oHa U3MEHEHMsI BEJIUYKH;

7) onpenensaTh 3HAYEHUS] TPUTOHOMETPUYECKUX BBIPAKEHUH M0 33JaHHBIM 3HAYCHUSIM
YTJIOB;

8) HaXOAUTh 3HAYEHUS TPUTOHOMETPHUECKUX (DYHKIIMIA IO 3HAYEHUIO OJJTHOHM M3 HUX;

9) onpenensTh KOOPAMHATHI TOYKM B KOOPIMHATHOM IUIOCKOCTH, CTPOUTH TOYKH C
3alaHHBIMM KOOpJMHATAMM; pellaTh 3aJayd Ha KOOPAMHATHOM IJIOCKOCTH: H300pakaThb
pa3jIMyYHbIE COOTHOLICHWSI MEXAYy JABYMsI II€PEMEHHBIMM, HAXOAWUTh KOOPAMHATHI TOYEK
nepecedeHus rpauKoB;

10)npuMeHsATs Trpaduyeckue TMpeACTaBIEHUS IMpPHU pELICHUH YpaBHEHHH, CHUCTEM,
HEPABEHCTB;

11) HaxonuTh 3HaYeHUs QYHKUUH, 3aJaHHBIX (OpMYIIO, Tabnuuel, rpaduKoM; pemarsb
oOpaTHyro 3a/1auy;

12) ctpouth rpaduku U3ydyeHHbIX (YHKLIMH, OMMCHIBATH MX CBOMCTBA, OINpPEENATh
CBOICTBa (PYHKIIMHU 10 €€ IrpaduKy;

13) pacmo3HaBaTh apupMETHYECKHE M T€OMETPUYECKHE IMPOrPEeCcCHH, HCIOIb30BATh
(dbopMyIIBl 001IIETO YJIeHA U CYyMMBI HECKOJIBKUX MEPBBIX YJICHOB.

14) W3mepsiTh JUIMHBI OTPE3KOB, BEIUYUHBI YIJIOB, HCIOJB30BaTh (HOPMYJIBI JUIs
HaXO0X/ICHUS IEPUMETPOB, IUIOIa/iel 1 00bEMOB F€OMETPUUYECKUX PUTYD;

15) PacrniozHaBaTh reOMETpUYECKHE GUTYPBI, PA3TIHYATh X B3AHMHOE PACIIONOKEHHE;

16) M3o0paxarh reoMeTprueckre (GUrypbl, pacro3HaBaTh Ha YepPTEkax, MOJACIIX U B
OKpy’Karoliel 00CTaHOBKE OCHOBHBIE IPOCTPAHCTBEHHBIE TEa;

17) BbYUCIATH IUIOIIAAN, IEPUMETPBI, 00BEMBI MPOCTEHIIIMX TEOMETPUUYECKUX (HUTYp
(Tem) mo gopmynam.

18) BelumcaaTh 3HAYEHHS TEOMETPHUYCCKHX BEIMYUH ([UIMH, YIJIOB, IUIOIIAJICH,
0GbeMoB); B ToM umcie: uist yrioB oT 0° o 180° ompenesnsiTh TPHrOHOMETPHYECKHE 3HAYCHHS
GyHKIMHI 10 3aJaHHBIM 3HAYEHUSAM YTJIOB; HAXOJUTh 3HAUYEHUSI TPUTOHOMETPUUECKUX (PYHKIIMMA
[0 3HAYEHUIO OJHOW M3 HUX, HAXOAUTh CTOPOHBI, YIJIbl U IUIOIAAH TPEYrOJbHUKOB, JIMHBI



JOMaHbIX, JOYyT OKPYXHOCTH, IUIOIIAJACH OCHOBHBIX TreoMeTpuieckux ¢uryp u duryp,
COCTAaBJICHHBIX U3 HHUX,

19) Pemath reoMeTpHUYECKHE 3aaud, OIMHPAsCh HA HM3y4YEeHHBbIE CBOWCTBA (UTYD U
OTHOIICHUA MEXAy HHUMH, TPUMEHSS JONOJHUTEIbHBIE IOCTPOCHHs, aireOpanyecKkuil u
TPUTOHOMETPHUYECKHH amnmapar, COOOpaKeHUs] CHMMETPHH;

20) TIpoBoauTh JOKa3aTECIbHBIC PACCY)KICHHUS TPU PCIICHUH 33134, HCIOJIb3Ys
U3BECTHBIE TEOPEMBI, OOHAPYKHUBAsi BO3MOXKHOCTH ISl UX UCTIOJIh30BAHUS;

Hcnonvzoeamov npuodpemennvle 3HAHUA U YMEHUS 6 NPAKMUYECKOU 0esimebHOCU
U NOGCEOHEBHOU HCU3HU 014

- BBINOJHCHHS pacyeToB 10 (OpMyJiaM, COCTAaBJICHUS (OPMYJI, BBIPAKAIOLIUX
3aBUCHMOCTHU MEXKy PCAIbHBIMU BEIMYMHAMU,

- IPY MOJICJIMPOBAHHUH MTPAKTUYCCKUX CUTYAIIUH M HCCIICIOBAHUH TIOCTPOSHHBIX MOJICIICH
(ucnonp3ys anmapat aiareopsl);

- TIpY MHTEPIPETAIUH TpadUKOB 3aBUCUMOCTEH MEXITy BEIUYMHAMH, TICPEBOJIBI HA SI3BIK
(GYHKIMH 1 UCCIenys peaibHbIE 3aBUCUMOCTH;

- JUTSl pacueTOB, BKIFOYAOIINX MPOCTCHIIINE TPUTOHOMETPUIECKIE (POPMYJIBL;

- 1P PEIICHUH TUIAHUMETPUYECKHX 3a]1a4 C UCIOIh30BAHUEM allliapaTa TPUTOHOMETPHH.

- pellieHre TeOMETPUUYCCKUX 3a/1a4 C HCIIO0JIb30BAHUEM TPUTOHOMETPHH,

- peUIeHUS HEeCIOXKHBIX TEOMETPUYCCKHX 3a/1a4, CBSI3aHHBIX C HAXOXKJICHHUEM HU3YYCHHBIX
TFCOMETPUYCCKUX BEIMUUH (UCIIONB3Ys IPU HEOOXOTUMOCTH CIIPABOYHUKH );

- IOCTPOCHHI T€OMETPUYCCKUMH HHCTPYMEHTAMH.

®OPMbI OPTAHU3AIIMN YUEBHBIX 3AHSTHM:
(bpoHTaNIbHASL, UHAUBUAYAJIbHAS U FPYIIIIOBAsL.



COJAEPKAHUE SJIEKTUBHOI'O KYPCA «IIPAKTHKYM 110 PEHIEHUIO
PASHOYPOBHEBBIX 3AJTAY MATEMATUKU.ITIOAI'OTOBKA K OI'9»

(17 gacos)

Tema 1.Ynciaa u BerunciaeHusi(2 uaca)

OTa TeMa IMOCBAIIICHA PAa3BUTHIO Hpe,[[CTaBJ'IeHI/Iﬁ O YHCJIC MW YHUCIOBBIX CHCTEMaxX OT
HaTypaJbHBIX 0O I[efICTBHTeJILHBIX YUCCII; OBJAACHHWC HAaBbIKaMHU YCTHBIX, NHCbMCHHBIX,
HHCTPYMCHTAJIbHBIX BBIYMCIICHHIA.

Tema 2. Anredpanueckue Boipakenus (3 uaca)

Jlannast Tema HalleleHa Ha OBJAJICHUE CUMBOJIBHBIM SI3BIKOM aireOphl, MpUeMaMu
BBITTOJIHEHHS TOXKIECTBEHHBIX MTPe0Opa30BaHUil pallMOHATIBHBIX BBIPAKECHUN,yMEHUE TIPUMEHSTD
anredpanyeckue npeoOpa3zoBaHUSL IS PEIICHUS 3a7a4 U3 Pa3IMUHBIX Pa3AesioB Kypca.

Tema 3.YpaBuenne. Cucrembl ypaBHenmii (3uac)

I[aHHafI TEMAa IIOCBAIIICHA OBJIaJICHHUIO CHUMBOJIBHBIM SI3bIKOM anrerH,
MMPpUEMaMHUPCIICHUA ypaBHeHI/II‘/‘I, CHUCTEM ypaBHCHHfI,YMeHHIO HCIIOJIB30BATh UACKD KOOPJAUWHAT Ha
IJIOCKOCTHU JId HHTCPIIPETAlN ypaBHCHI/Iﬁ N HUX CHUCTCM; YMCHHUC IIPUMCHATH aIrmapar
ypaBHCHI/Iﬁ IJI pCHICHUS 3aa1 U3 pa3JIMYHbIX PA3CJIOB Kypca.

Tema 4. ®yukuun (3 uac)

I[aHHaH TEMA IOCBALINCHA  OBJaACHHC CHCTEMOM (I)YHKL[I/IOHaJ'ILHBIX HOHHTHﬁ,
q)YHKLII/IOHaJII)HLIM A3BIKOM H CHMBOHHKOfI; YMCHHUC  HCIIOJIb30BATh (bYHKHI/IOHaJII)HO-
rpa(bnquKI/Ie MMpCACTABICHHA JJIA OIIMCAHUA U aHaJIN3a PCaJIbHbBIX 3aBHUCHUMOCTEH.

Tema 5. HepaBencra(3 uac)

HaHHaﬁ[ TEMaA ITOCBAIIICHA OBJIaICHHUIO CHUMBOJIbHBIM SA3BIKOM anre6pbl,
NpueMaMHrupeCIICHUA HEPABCHCTB, CUCTEM HCPABCHCTB,YMCHUIO HMCIIOJIB30BATH UACK0 KOOPAWHAT
Ha INIOCKOCTU IJIA UHTCPIPETAllU HCPABCHCTB.

Tema 6.I'eomerpus (3uac)

I[aHHaSI TEMa IMOCBAIICHA OBJIAACHUIO I'COMETPUUCCKUM A3BIKOM, YMCHHUIO UCIIOJIB30BATH
€ro  Ijid OnrMCaHudg MpEeaAMCTOB OKPYKAOMICTro MHUpa;, PasBUTUIO MPOCTPAHCTBCHHBIX
HpeI[CTaBJ'IeHI/Iﬁ u I/I306pa3I/ITCJ'IbHBIX YMGHI/II\/’I, an06peTeHHe HAaBBIKOB TC€OMCTPHYCCKUX
HOCTpOGHHﬁ; YCBOCHHE CUCTEMATUICCKUX 3HAHUM O IJIOCKHX (bHpraX " ux CBOI\/JICTBaX, a TaKXe
Ha HarisiIHOM YpPOBHE — O HpOCTCﬁIHHX MPOCTPAHCTBCHHBIX TCJIaX, YMCHUC IIPUMCHIATH
CUCTCMATUYCCKUEC 3HAHUA O HHUX IJId pPCIICHUA TCOMETPUYCCKUX MW IMPAKTUYCCKUX 3ajay;
YMCHUIO U3MCPATH UIMHBI OTPE3KOB, BCJIWYHUHBI YIJIOB, HCIIOJIB30BATh (1)OpMy.]'H:>I JIA
HaXOXKIACHUA NICPUMETPOB, HJ'IOIJ.[B.I[Cﬁ 1 00bEMOB reOMCTPHUICCKUX (le"yp



TEMATHYECKOE INTAHUPOBAHHUE

Ne HaumeHoBaHue pa3jiesioB U TeM Koua-Bo dopma JlaTa npoBenenust
ypoKa 4acoB KOHTPO.1 | IVIAaHUpYeM | (akTHUec
| asi Kast
Tema 1.Yncia u BbruncaeHusi(2 yac)

1 Harypanbnbie yucia u 1

O0OBIKHOBEHHBIE JIPOOH
2 UwnciioBbIe BRIPAKEHUS 1

Tema 2.Anredpanieckue Boipazkenus (3 yac)

3 CreneHb ¢ HATYpaJIbHBIM 1

1oKa3areieM
4 VYMHOXKEHNE OTHOYJICHOB. 1

Muorounenst. ClioxeHue u

BbIUMTAHHUE MHOTOUYJICHOB
S) Paznoxxenne MHOrouseHa Ha 1

MHokuTenu. [Ipoussenenue

MHOTOYJICHOB

Tema 3. Ypasnenus. Cucmemot ypasnenuii(3uac)

6 ['padmyeckoe  pemicHHE  CHCTEM 1

JUHENUHBIX ypPaBHEHHH C JByMs

MIEPEMEHHBIMH
7 Pemenus CHUCTEM JIMHEWHBIX 1

YpaBHEHUU CIOCOOOM IMOJACTaHOBKHU

MCIIOCOOOM CIIOKEHHUSI
8 Ileapie W ApoOHO palMOHAIBHBIC 1

ypaBHEHHS

Temad. @yuxyuu (3 uac)

9 [Ipsmas mPOMOPIHOHAILHOCTh H €& 1

rpa¢uk. JIuneiHas QyHKIHUS.
10 OyHKIUU y=x2, y=x3,y=§14x 1

rpaduKu ¥ CBOMCTBA
11 [Toctpoenne rpapuka QyHKIUH 1

y = v/XU IpEMeHeHNe ero CBOHCTB

Tema 5. Hepasencmea (3 uac)

12 Pemenue cucreM HEpaBEHCTB C 1

OJIHOM nmepeMeHHou. Pemenue

JIBOWHBIX HEPABEHCTB.
13 Pemenne HepaBEeHCTB BTOpPOM 1

CTEIMEHU C OJTHOM MEPEMEHHOM.
14 Pemenne HepaBEeHCTB METOAOM 1

WHTEPBAJIOB.

Tema 6.I'eomempus (3 uac)

15 | YerspexyronbHuku. [nomane. 1
16 | [lomoOHBIE TPEYTOIHHUKH 1
17 Onucannas u BIMCaHHAas 1

OKPY)KHOCTh. J[JIMHA OKPYXHOCTH

TUIOMIA/Ib Kpyra

Hroro: 17




